Munncreperso npocsemenns Poccuiickoit ®epeparun
MunncrepcrBo o6pa3oBanus Teepckoii o6macTu
Otaen 06pa3oBaHus AIMAHHCTpPAMK AHIpPeanonsckoro MO
MOY ACOIII Ne 2

PaccMotpeno Ha 3acenannu MO
npotokoit Ne 1
OT «29» aBrycra 2024 r.

IIpunAaTO Ha 3aceJaHNK METOUYIECKOTO COBETA
mpotokoit Ne 1
oT «29» aBrycra 2024 r.

AnantupoBaHHas paGouas nmporpamMma
YuebHoro npeamMera « XuMHL»
i o0ydyenus 8-9 knaccos

(BapuaHT 7.2)

r. Aaapeanons, 2024 r.



OI'JTABJIEHUE

ITOACHUTEJIBHASM BAIIMCKA ... 2
COLAEPXAHUE YYHEBHOTI'O ITPEAMETA «XUMUS» ....ccooviiiiiiiiiie 6
COLEPXAHUE OBYUYEHUSA B 8 KITACCE .....covviiiiiiiiiiiiieiiecee 6
COLEPXAHUE OBYUYEHUSA B9 KITACCE .....covvvviiiiiiiiiieeee 9
IINTAHUAPYEMBIE PE3VJIbTATBI OCBOEHUMA YYEBHOI'O ITPEJMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA ............... 14
JIMHHOCTHBIE PE3VYJIBTATDBL: ..o 14
METAITPEAMETHBIE PE3VJIBTATDBI ....coevviiiiiiiiiiiee e 16
I[TPEAMETHBIE PE3VYIJIBTATDBI ....ccoviiiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeee 17

TEMATHUUYECKOE INTAHUPOBAHUE ... 25



I[HOACHUTEJIbHAA 3AIINCKA

OdenepanbHas paboyas mporpamMma Mo XUMHUU JJI OOyYarolUXcsl ¢ 3aJep KKOU
ncuxuyeckoro pasButusa (nanee — 3[IP) Ha ypoBHE OCHOBHOro oOIIEro 0Opa3zoBaHUS
NOATOTOBJIEHAa Ha ocHOBe DefepalibHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO
cTaHJapTa OoCHOBHOTO obOmiero oOpazoBanus (IIpukxaz MunnpocBemienus Poccun ot
31.05.2021 . Ne 287) (manee — OIOC 0OO0OO), DenepanbHON aaaNTUPOBAHHOU
00pa3oBarebHON MPOrpaMMbl OCHOBHOTO 00IIero o0pa3oBaHMs JJisI OOy4arOIUXCs ¢
OTpaHUYEHHBIMH BO3MOXKHOCTAMU 370poBbs ([Ipukaz Munnpocsemienus Poccun ot 24
HOsiOpst 2022 1. No 1025), denepanbHoii pabodeil mporpaMMbl OCHOBHOTO OOIIETO
oOpazoBaHusi 1O YyuyeOHOMY TpeAMeTy «XuMmusi», DeaepanbHOM MPOrpaMMbl
BOCIIUTAHUS, C yYETOM pacCHpeAeiCHHBIX MO KjaccaMm IMPOBEPSEMbIX TPeOOBaHUU K
pesynbrataM ocBoeHusi denepanbHON aanTUPOBAHHOW 00pa30BaTEIbHOM MPOTPAMMBI
OCHOBHOTO o0011ero 0o0pa3oBaHMs 1Jii OOYyYarolIUXCS C 3aJCPKKOW TCUXUUYECKOTO
Pa3BUTHSA U DJIEMEHTOB COJICPKaHMsI, MPEJCTABICHHBIX B YHUBEPCAITHHOM Kou(uKaTope
no xumuu, KoHuenuuu mnpenonaBaHusi y4yeOHOro nmnpeamera «XUMHUS» B
oOpa3oBarenbHbIX opranuzanuax PO, peanu3yromux 0oCHOBHbBIE 00111€00pa30BaTeIbHbIC
IpOrpaMMBl.

[Iporpamma o xumum pazpaboTaHa ¢ LENTbI0 OKa3aHUS METOIUYECKON MOMOITU
YUUTENIO B CO3/JaHUU pabouei mporpaMmsl 10 y4eOHOMY IIPEIMETY.

V4eOHbII peaMeT «XUMHUA» BXOJIUT B MPEIMETHYIO 00J1acTh
«EcrecTBeHHOHAy4HbIE TIPEAMETHI». B cHucTeMe ecTeCTBEHHOHAy4YHOro OOpa3oBaHUs
XUMHS KaK Y4eOHBIN MpeaIMeT 3aHUMAET BaXKHOE MECTO B MMO3HAHUU 3aKOHOB MPUPO/IBI,
dbopMHUpOBAaHUM HAYYHOM KapTHUHBI MHpA, CO3AAHUM OCHOBHI XHMHUUYECKUX 3HAHUM,
HEOOXOUMBIX [l TIOBCEAHEBHOM >KM3HU, HABBIKOB 3/I0POBOTO W 0OE30MacCHOTO MJis
YelioBeKa W OKpYy)Kaloled ero cpeabl oOpa3a >KM3HU, a TakkKe B BOCIHUTAHUU
JKOJIOTUYECKOM KYJIBTYPBI.

YcenemHocTh M3y4eHHs] XMMHU CBSI3aHA C OBJIAJICHUEM XHUMHUUYECKHUM SI3BIKOM,
coOmioieHneM mpaBuil  Oe30macHO pabOThl MPU  BHITIOJIHEHHH XUMHYECKOTO
AKCIIEPUMEHTA, OCO3HAHHEM MHOTOYHCIICHHBIX CBSI3€M XMMHUH C IPYTHUMU MPEAMETaMU
LIKOJIBHOT'O Kypca.

[Iporpamma BKJIIOYAET B c€0s1 OCHOBBI HEOPTaHWYECKON U OPTraHUIECKON XUMUHU.
I'maBHOM uaeel mporpaMmsl SBJISIETCS CO3/1aHHE 0A30BOTO KOMILIEKCA OTIOPHBIX 3HAHUI
M0 XUMHH, BBIPAKEHHBIX B (JOpME, COOTBETCTBYIOIIEH BO3pacTy OOYyYaOIIMXCS U HX
0COOBIM 00Pa30BATEIBHBIM MTOTPEOHOCTSIM.

B coxepxxanun TaHHOTO Kypca IMPEACTaBICHbI OCHOBOIOJIATAKOIINE XUMUYECKUE
TEOPETUYECKHE 3HAHUSA, BKIIOYAKOIINE HW3YYEHUE COCTaBAa W CTPOCHUS BEIIECTB,
3aBUCUMOCTH WX CBOWCTB OT CTPOEHHS, NIPOTHO3UPOBAHHE CBOWCTB BEIIECTB,
HCCIIEIOBAHUE 3aKOHOMEPHOCTEN XUMHUYECKUX MPEBPALICHUN U ITyTE€W yIPaBICHUS MU

B ICJX IMOJIYYCHHA BCIICCTB U MATCPHUAIIOB.
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TeopeTuueckyo OCHOBY M3Y4YCHHUSI HEOPTAHMYECKONH XUMUM COCTABJISIET aTOMHO-
MOJIEKYJisApHOE yueHue, llepmommnueckuii 3axkoH .M. MengeneeBa ¢ KpaTKuMU
CBEJICHUSIMU O CTPOCHHUU aToMa, BHJAX XUMHUUYECKOM CBSI3M, 3aKOHOMEPHOCTSIX
MPOTEKAHUS] XUMUYECKUX PEAKIIUH.

B u3yuenun kypca 3HauuTeIbHAS POJIb OTBOJUTCS XUMUUYECKOMY IKCIIEPUMEHTY:
MPOBEJCHUIO TMPAKTUUYECKUX U JITA0OpaTOpPHBIX paldOT, OMUCAHUIO PE3YIhTaTOB
YUYEHUYECKOTO SKCIEPUMEHTa, COONIOACHUIO HOPM W TpaBWil Oe30macHoi paboThl B
XUMUYECKOU Tab0opaTopuHu.

Peanuzanus naHHO#M nporpaMMbl B MpoIecce 00y4eHUs MO3BOJIUT 00YUYaIOIUMCS
¢ 3I1P ycBoUTH KIIFOYEBbIE XUMHUYECKUE KOMIIETEHIIUU U TIOHATH POJIb ¥ 3HAYCHUE XUMUHU
Cpeau APYTuX HayK O MPUPOJIE.

N3ydenne xumum crocoOCTBYeT (POPMHPOBAHHUIO Yy OOYYAIOUIUXCS HAYYHOTO
MHUPOBO33PECHUSI, OCBOCHHUIO OOIIEHAYYHBIX METOJO0B (HaAOJIOACHUE, U3MEPECHUE,
AKCTIEPUMEHT, MOJICIIMPOBAHKUE), OCBOCHHUIO MPAKTHYECKOTO MPUMEHEHUS Hay4YHBIX
3HaHUH, OCHOBAaHHOTO Ha MEXIIPEIMETHBIX CBS34X C peaMeTamMmu « OKpY KAt MUp»,
«Dusukay, «buonorusy, «l'eorpadus», «MaremaTtuka» U HopMUPYeT KOMIIETCHIIHH,
HEO0OXOAUMBIE Il IPOJIOJDKEHUST 00pa30BaHUsI B 00JIaCTH €CTECTBEHHBIX HAYK.

N3ydenne xumum cnocoOCTByeT pa3Butuiro y oOyuarommuxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO  BOOOpakeHUs, (YHKIMOHAIHHOWM  TIpaMOTHOCTH,  yMEHUS
BOCIIPUHUMATh WU KPUTHUUECKU aHAJIM3UPOBATh HHQPOPMAIHIO, TPEICTABICHHYIO B
pasnuUYHBIX (opMax. 3HAUUMOCTb NMpEAMETa IJis Pa3BUTUSA KU3HEHHOW KOMIIETEHIIUU
oOyuatomuxcst ¢ 3I[IP 3aknrouaercs B YCBOGHHHM OCHOBBI XMMHUYECKUX 3HAHUM,
HEOOXOJUMBIX [l TTOBCEAHEBHOM >KM3HHM; HABBIKOB 3/I0POBOTO U OE€30MACHOTO JIf
YeJloBeKa U OKpYXarolleld ero cpeibl obpasza Ku3HH;, (POPMUPOBAHUM HKOITOTHUECKON
KYJIbTYpBHI.

[Iporpamma oTpaxkaeT cojepkaHue OOydeHHs TpeaMeTy «XUMHUs» C y4eToM
0cOo0BIX 00pa3oBaTeIbHBIX MOTpeOHOCTEH oOyuarommxcs ¢ 3[1P. OBnanenue yaeOHbIM
NpEeIMETOM «XUMUS» MPEACTABISIET OMPEACIICHHYIO TPYIHOCTh JIJIsi OOYYaIOIIMXCS C
3I1P. D10 CcBsI3aHO ¢ OCOOCHHOCTSIMH MBICIUTEILHON JEATCIbHOCTH, TTEPUOIUICCKUMHU
KoJIeOaHUSIMU BHUMAHUSA, MAJIbIM 00bEMOM MaMATH, HETOCTATOYHOCTHIO OOIIETo 3amnaca
3HAHUM, MOHWXEHHBIM IO3HABATEIbHBIM HHTEPECOM U HHU3KUM YPOBHEM PEUYEBOTO
pa3BUTHSL.

Jlist mpeononeHus TPYAHOCTEH B M3YYCHHHM YYEOHOro mpeamera «XuMUs»
HeoOXxouMa afanTaiys o0beMa U XapakTepa yueOHOro MaTrepuaia K Mo3HaBaTeIbHBIM
BO3MOHOCTSIM JTAHHOW KaTeropuu OOyYaronIuxcs, y4eT UX OCOOCHHOCTEH pa3BUTHUS:
UCIIOJIb30BAaHUE  aJTOPUTMOB, BHYTPUIPEAMETHBIX M  MEXKIPEIMETHBIX CBA3EH,
MOCTENEHHOE YCIOKHEHUE U3YyYaeMOro MaTepuana.

[Ipy wu3yyeHMH XUMHUHM HEOOXOJAMMO OCYIIECTBISATh B3aUMOJCUCTBUE Ha
MOJIMCEHCOPHOU OCHOBE.

TeopeTtnueckuid Matepuan PEKOMEHIYETCS M3y4daTh B IMPOLECCE MPAKTUYECKOU
NeATeNbHOCTU. BO3MOXKHO BbIJIeNIEHHUE OTACIBHBIX YPOKOB Ha PEILICHHE 3a7]a4 B CBSI3U CO
CJIOKHOCTBbIO aHanu3a Tekcta oOydatromumucs ¢ 3[IP. Oprannyeckoe €IuHCTBO
MPAKTUYECKON UM MBICIUTEIbHON JAESATEIbHOCTH OOYYaIOIIMXCA Ha YpOKaX XUMHUU
CrocOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHUIO 0Aa3MCHBIX XUMHYECKUX 3HAHUU U



ymennil. Ocoboe BHUMaHHE MPU U3YYCHUH XUMUHU YACTSCTCS W3YYCHUIO «CKBO3HBIX)
MNOHATUN ¥ (OPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepuaa.

[enu u 3aa9n U3y4eHus: yueOHOTO mpeaMeTa « XuMUs»

O60mme uenu wu3y4yeHUs y4yeOHoro mnpeamera «XUMUS» MPEACTaBICHbl B
OdenepanbHOi  pabouedt mporpaMme OCHOBHOro oOmiero oOpaszoBanus. OnHu
aKTyaJu3upOBaHbl C yYETOM HOBBIX IMPUOPUTETOB B CHCTEME OCHOBHOTO OOIIEro
o0pa30oBaHus, HAMPABIEHHOCTH OOYyYEHMs] Ha pa3BUTHE M CaMOPA3BUTHE JIMYHOCTH,
(dopMupoBaHue €€ HMHTEJUIEKTa M 00mell KyiabTyphl. OOyueHHE YMEHUIO YYUTHCS U
MPOJ0JIKATh CBOE 00pa30BaHUE CAMOCTOSITEILHO B HACTOSAIIEE BPEMS SIBJISIETCA OJTHOM U3
BOKHEUITUX QYHKINK y4eOHBIX MIPEIMETOB, B TOM YHCIEC U « XHUMHK.

s oOyuatormmxcst ¢ 3IIP, Tak ke, Kak W JUIS HOPMATHBHO Pa3BUBAIOIIMXCS
CBEPCTHHUKOB, OCBaMBAIOLIUX OCHOBHYIO 00pa3oBaTeIbHYIO nporpammy,
JOMHUHHPYIOLIEE 3HaYCHUE MPUOOPETAIOT TaKKe 111, KaK:

dopMHUpOBaHNE  HMHTEUIEKTyallbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO PEIICHUH, CIOCOOHOHN aaanTHpPOBaThCs
K OBICTPO MEHSIOIIMMCSI YCIIOBUSIM KU3HU;

HAMpaBJIEHHOCTh OOYYEeHHMsS] HAa CHCTEMAaTHYECKOe MPUOOIIEHHE Y4YalluXcs K
CaMOCTOSITETTLHOW ITO3HABATEIILHON IeATETbHOCTH, HAYYHBIM U TIPAKTUYECKUM METOJIaM
NO3HAHUSA, (POPMHUPYIONTUM MOTHUBAINIO U Pa3BUTHE CTOCOOHOCTEH K XHUMUH,

o0ecrieyeHune yCcIoBHi, CIOCOOCTBYIOUIUX MPUOOPETEHUIO 00YyUAIOIIMMHKCS OTbITA
pa3HoOOpa3HOM JESATENBHOCTH, IMO3HAHUS M CAMOIIO3HAHUS, KIIOYEBBIX HAaBBIKOB
(KJTFOYEBBIX KOMIIETEHIIUN ), UMEIOIIUX YHUBEPCATbHOE 3HAUCHUE JIJISl PA3IMYHBIX BUIOB
NEeSITENbHOCTH;

dbopMupoBaHUe YMEHUN OOBICHATH U OIIEHUBATD SBICHUS OKPY>KAIOIIETO MUpa Ha
OCHOBAHHMH 3HAHUH U OMbITA, TOTYUYEHHBIX NMPU U3YYEHUH XUMUU;

dopMupoBaHre y OOy4YaIOMIUXCS TYMAaHUCTUYECKUX OTHOIICHWM, TMOHUMAaHHUS
[IEHHOCTH XUMHWYECKUX 3HAHUN JUIsi BBIPAOOTKH DKOJIOTHYECKH IIEJI€CO00Pa3HOTO
MOBENICHUS B OBITY U TPYIOBOM NEATEILHOCTH B LIENSAX COXPAHEHHUS CBOETO 370POBBS U
OKPYKAIOIIEH MPUPOTHOU CPEIbIL;

pa3BUTHE MOTHBAIlUM K OOYYEHHIO, CIIOCOOHOCTEM K CAaMOKOHTPONIIO U
CaMOBOCIIUTAHUIO HA OCHOBE YCBOEHHMS OOIIEYEIOBEUECKUX LEHHOCTEN, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPO(UIISL U HANPABICHHOCTH JaJIbHEHIIIEro 00yYeHHs.

Kypc HanpasiieH Ha perieHue ciaeayronmx 3a1ady, 00ecneynBaounX peaan3auio
JMYHOCTHO-OPHUEHTUPOBAHHOIO M JEATEIIBHOCTHOIO TMOAXOA0B K OOYYEHHUIO XUMHHU
obyuaromuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUA:

(GopMupoBaHUE TEPBOHAYAIBHBIX CHCTEMAaTU3UPOBAHHBIX MPEICTABICHUNA O
BEIIECTBAX, UX MPEBPALIECHUSAX U MPAKTUYECKOM MIPUMEHEHUH; OBIIaJICHUE MTOHATUIHBIM
anmapaToM U CUMBOJIMYECKUM SI3bIKOM XUMHUU;

OCO3HaHWE OOBEKTUBHON 3HAYMMOCTH OCHOB XHMHYECKON HaykKu Kak oOnacTu
COBPEMEHHOIO €CTECTBO3HAHUS, XMMHUYECKUX NPEBpAIICHUN HEOPraHMYeCKHX U
OpPTaHUYECKUX BEIIECTB KaK OCHOBBI MHOTUX SBICHUH >KMBOW M HEKHUBOW MPUPOIBI;
yriyOneHre npeCcTaBIeHn 0 MaTepruaIbHOM €IMHCTBE MUPA;

OBJIa/ICHHE OCHOBAMH XHMHUYECKOW IPAMOTHOCTHU: CIIOCOOHOCTHIO aHATN3UPOBATh
U OOBEKTHBHO OIICHHWBATH >KU3HEHHBIC CUTYAIlMH, CBA3aHHBIE C XUMUEH, HAaBBIKAMU
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0e30macHOro OOpallleHHs C BEIIECTBAMM, HCIONb3yEMbIMU B IOBCEIHEBHON KU3HU;
YMEHUEM aHAIU3UPOBATh U MIIAHUPOBATH SKOJIOTHYECKH 0€30MaCHOE MOBEJCHUE B LIEIISIX
COXpaHEHUS 37I0POBbsI U OKPYXKAIOIIEH Cpebl;

dbopMHUpOBaHUE YMEHHI YCTaHABIMBATH CBA3U MEXIY PEaibHO HAOIIOIaeMbIMU
XUMUYECKUMHU SIBJICHUSIMU U TIPOIIECCAMU, TPOUCXOIAIIMMHU B MUKPOMUPE, OOBSICHATH
MPUYMHBI MHOTOOOpa3usl BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOECHUS, a
TaK)Xe 3aBUCUMOCTb MPUMEHEHUS BEIIECTB OT UX CBOMCTB;

MPUOOPETEHHE OIbITa MCIIOJIB30BAHUS PA3TUYHBIX METOJOB M3YUYCHHUS BEIIECTB,
HaOMIONCHUST 3a MX MPEBPAICHUSMU TPU MPOBEIACHUU HECIOXKHBIX XUMHUUYECKHUX
IKCIIEPUMEHTOB C UCIOJIb30BAHUEM JIa00OPATOPHOTO 000PYI0BaHMS U TPUOOPOB;

dbopMupoBaHUE TPEICTABICHUN O 3HAYCHUM XMUMHUYECKONW HAYKH M PEIICHHUH
COBPEMEHHBIX IKOJIOTHUECKHUX MPOOJIEM, B TOM YHCJIE€ B MPEAOTBPAIIEHUN TEXHOTCHHBIX
U DKOJIOTUUECKUX KaTacTpod.

Oco0eHHOCTH 0TOOpPA M AJaNTAIIAN Y4eOHOr0 MaTepraJia o XuMHnu

OOG6yueHne y4eOHOMY TIpeAMETY «XHUMHS» HEOOXOJMMO CTPOUTh HAa CO3JIaHUHU
ONTUMAJIBHBIX YCJIOBUH JIJII YCBOCHHUS MPOTPAMMHOr0 MaTepHrayia 00y4YaromUMUCS C
311P. bosbiioe BHUMaHWE JOMKHO OBITH YIEJIEHO OTOOpY Y4eOHOTO Marepuaia B
COOTBETCTBUHM C MPUHIIUIIOM JOCTYITHOCTH MPU COXPAHEHHUH OOIIEro 0a30BOro YpOBHSI.
OH OKEH M0 COAEPKaHUI0 U 00BEMY OBITh A Al TUPOBAHHBIM 11 oOy4Jatontuxcs ¢ 3[1P
B COOTBETCTBHUU C UX 0COOBIMU 00pa3oBaTeIbHBIMU MOTPEOHOCTAMH. ClieTyeT 00JIeTYnTh
oBlIajieHne MarepuaioM oOydaromumucs c¢ 3[IP mocpenctBomM ero aeTanbHOrO
OOBSCHEHHUS C CHCTEeMaTHUYEeCKHMM TOBTOPOM, MHOTOKpPAaTHOM TpPEHHUPOBKOH B
NPUMEHEHUH 3HAHUM C HMCIOJIb30BAHHEM IPUEMOB AITOPUTMHU3ALUU U BU3YAIbHBIX
OT10p, 00yUYEHUsI CTPYKTYPUPOBAHHUIO MaTepHaia.

bonbiioe 3HaueHue A MOJHOLIEHHOTO YCBOEHHUS Yy4eOHOro marepuaia MMeeT
Oropa Ha MEXKIPEIMETHBIE CBSI3M BOIPOCOB, MU3y4yaeMbIX B JAHHOM Kypce, ¢ TaKUMU
yueOHbIMH TipenMeTamMu  kKak «['eorpadus», «DPuszukay, «buomorus». Ilo3Bossis
paccmaTpuBaTh OAWMH M TOT K€ Y4eOHBIH MaTepuand C pPa3HBIX TOYEK 3PEHUS,
MEXIPEIMETHBIE CBSI3U CIOCOOCTBYIOT €r0 JYYIIeMYy OCMBICICHUIO, Oojiee MPOYHOMY
3aKPEIUICHUIO TTOJYYEHHBIX 3HAHUHN U MPAKTUYECKUX YMEHHH.

[Ipu moATrOTOBKE K ypOKaM y4YUTENb JMOJDKEH MPEeIyCMOTPETh (OPMUPOBAHUE Y
oOydJarommxcs yMEHUN aHAIM3UPOBATh, CPAaBHUBATH, 0000IIaTh N3y4aeMbIil MaTepua,
TUIAHUPOBATh TPEJCTOSIIYI0 paboTy, OCYIIECTBISITH CaMOKOHTPOJb. HeoOxommumo
MOCTOSIHHO ~CJICIUTh 3a MPAaBUIBHOCTHIO PEUeBOTO OQGOPMIICHUS BBICKAa3bIBAHUMN
obyuaromuxcs ¢ 3I1P.

B cBs3u ¢ 0COOEHHOCTSIMU TOBEJAEHUS U AEATENbHOCTH, oOydaromuxcs ¢ 3I1P
(pacTOpMOKEHHOCTh, HEOPTaHM30BAHHOCTH) HEOOXOIMM CTPOXKAWIINNA KOHTPOJb
COOJIOICHUST TIPABWJI TEXHUKHA OE30MaCHOCTH TP MPOBEJCHUH JIA0OPATOPHBIX padoT B
XUMUYECKOM KaOUHETE.

IlpumepHble BUABI aeATeabHOcTH oOy4dawomuxcsi ¢ 3IIP, o0yciioBieHHBbIE
0co0bIMHU 00pa30BATEIBLHBIMHU MOTPEOHOCTAMH U 00ecTeYHBAIONIHE OCMbICJIEHHOE
O0CBOEHHeE COJIePKAHNU 00pa30BaHUA MO NMpeaMeTy « XUMHI»

Conep:xanue BUIOB AesitenbHOCTH oOywaromuxcs ¢ 3[IP Ha ypokax Xumuu
ompenenseTcss uX ocoObIMU 00pa3oBaTedbHbIMU NOTpeOHOCTAMU. [lomMuMoO MIMPOKO



ucnosbdyembix B @OIT OOO ob6mux 1y1si Bcex 00y4arolUXcsl BHJIOB JIESTEIbHOCTH
CleAyeT YCWIUTh BHUJIBI JACSATEIbHOCTH, CHEeUU(PUYHBIE [Ji1 JaHHOW KaTeropuu
oOy4aromuxcs, 151 00eCreyeHus OCMBICIEHHOTO OCBOEHHUS COJAEpKaHUs 00pa30oBaHUs
M0 TPEeAMETY: YCUJICHHE MPEIMETHO-MPAKTUYECKON JEATeIbHOCTU C aKTUBU3aIUeH
CEHCOPHBIX CHUCTEM; YEpEJOBaHUE BUJIOB JCSATEIHLHOCTH, 3aJICUCTBYIONIUX Pa3TUUYHBIC
CEHCOPHBIE CUCTEMBI; OCBOGHHUE MaTepHayia C OMOpPOil Ha aJTOPUTM; «IIOIIATOBOCTHY B
M3YUYEHUHU MaTepuaya; WCIOJIb30BaHUE JOIMOJIHUTEIHHON BU3YaJIbHOW OMOpPHI (TUIaHbI,
o0pas3libl, CXeMbI, 11a0JI0HbI, OTIOPHBIE TabHLIbl). J{ns pazButus y oOyvatomuxcs ¢ 3I1P
yMEHHUS JieJaTh BBIBOJbI, (POPMHPOBAHUS TPAMOTHOIO PEUYEBOTO BBICKA3BIBAHUS
HEOOXOJIMMO HCIOJIb30BaTh OMNOpHBIE ciioBa M kiumie. Ocoboe BHUMAHUE CIEAYET
yACIUTh OOYYEHUIO CTPYKTYPUPOBAHUIO MaTepuasa: COCTaBJICHHE PUCYHOUYHBIX H
BEepOAJIbHBIX  CXEM, COCTaBlieHWe TalJMIl, COCTaBJIEHHE KJIACCU(PUKALUU C
0003HaYEHHBIMU OCHOBAHUSIMHU JJIS1 KJIaCCU(DUKAIIMY U HATIOJTHEHUE UX TIPUMEPaMH U JIp.

[IpumepHasi TemaTudeckasi U TEpMUHOJIOTUYECKas Jekcuka cooTBeTcTByeT DOII
000.

Hns oOyuaronuxcs ¢ 3IIP cyimecTBeHHBIMU SBJISIIOTCS MPHUEMBI pabOThI ¢
JEKCUYECKUM MartepuajioM 1o mnpeamety. [IpoBoauTcs crnenuanbHas paboTa 1o
BBEJICHUIO B aKTHUBHBIM CJIOBAph OOYYAIOIIUXCS COOTBETCTBYIOIIEH TEPMHHOJIOTHHU.
N3ydaembie TEpMUHBI BBOJSTCS Ha MOJUCEHCOPHOM OCHOBE, 0Os3aTeibHa BU3yallbHas
MOJIJIEPKKA, aJITOPUTMBI PAOOTHI C ONpe/elICHUEM, OTIOPHBIE CXEMBI JIJIsl aKTyaTu3aiuu
TEPMUHOJIOTUH.

MecTo yueOHOro npeaMera «XuMusH» B y4eOHOM IUIaHe

B coorBerctBUHM ¢ @DenepatbHBIM < TOCYIAapCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO O0IIero oOpa3oBaHUsl YYEOHBIH MpenMeT «XUMUS» BXOIUT B
npeaIMeTHy0 00sacTh «EcTecTBEeHHOHAay4YHBIE MPEAMETHDY U SIBISIETCS 00S3aTEIbHBIM
IUTSl UBYUYEHUSL.

Y4eOHbIM MIaHOM Ha €€ u3ydyeHue oTBeleHO 136 ydeOHbIX 4acoB — 1Mo 2 4 B
HEeNEeo B & 1 9 xi1accax COOTBETCTBEHHO.

Conepxanue y4eOHOTO mpeaMeTa «XUMHS», TpeacTaBieHHoe B denepaibHOU
paboueit nmporpamme, cootBeTcTBYeT @I'OC OO0, pazpadborano ¢ yuetom DenepanbHon
OCHOBHOM 00pa30BaTEIbHON MPOTPAMMBI OCHOBHOTO 00111eT0 00pa30BaHUs IO y4eOHOMY
npeaMetry  «XuMHs», COOTBEeTCTByeT @DenepanbHOW aJalTUPOBAHHOW OCHOBHOM
o0pa3oBaTeIbHON MporpaMMe OCHOBHOTO 00IIero oOpa3oBaHUs OOyYarOUUXCsS C
3a/IEPKKOM MICUXUYECKOTO PA3BUTHUA.

COJEPXAHUE YUEBHOTI'O IIPEJAMETA «X1UMUSA»

COJEPXXAHUE OBYYEHNA B 8§ KIIACCE

IIepBoHayanbHBIE XUMUYECKUE TOHATUSA

[Ipenmer xumuu. *Pons XuUMUM B KW3HM dYejoBeka.™ Tema u BermiecTsa.
du3nueckue CBOMCTBA BEILIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB. *XUMUS B CUCTEME
Hayk.™ Uucteie BemectBa u cmecu. CriocoObl pazaenenus cmeceid. [IpaBuiia 6e3onacHoro

oOpallieHus ¢ BelllecTBaMU U J1abopaTOopHbIM oOopynoBanueMm. *[loHsaTHe 0 mMeTomax
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MO3HAHUS B XUMHH. ™

ATOMBI U MOJEKYJIbl. XUMUYECKUE DJIEMEHThl. 3HAKU (CHUMBOJIbI) XMMHYECKUX
anemMeHToB. OTHOCUTENbHAS aTOMHas Macca. [IpocThie U crokHbIe BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyina. BaJeHTHOCTP aTOMOB XMMHUUYECKUX DJIEMEHTOB. *3aKOH
MOCTOSTHCTBA cOCTaBa BemiecTB.* OTHOCUTENIbHAS MOJICKYJIsIpHast Macca. MaccoBast 1oJs
XUMHUYECKOTO 2JIEMEHTA B COEJIUHEHUH.

du3nueckue M XUMHUYECKUE SBICHUsS. XuUMHUUYecKas peakuud. lIpusHaku
XUMUYECKUX PEAKUUN. YPaBHEHUS XUMHUYECKUX pEaKUUi. 3aKOH COXPAHEHHSI MacChl
BemectB. Krnaccudukamuss XUMHUUECKUX peakiuuil  (COCIUHEHMS, Pa3IOoKEeHUS,
3aMeIeHus, oOMeHa).

XUMHUYECKUN IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCY/0H, C MpaBUIaMU
paboThl B JIaOOpaTOpUU M NMpuUEMaMH OOpalleHUss C JIa0OpaTOpPHBIM O0OOPYIOBAHHEM;
U3y4eHUE UM OINHUCaHME (PU3NUYECKUX CBOMCTB 0Opa3llOB HEOPTaHUMYECKUX BEIECTB;
HaOmoaeHue ¢pu3nueckux (TIaBJIeHUE BOCKA, TasHUE JIbJIa, paCTUPAHKE caxapa B CTYIIKE,
KUTICHUE U KOHJIEHCAIIUS BOJIbI) U XUMHUUYECKHUX (TOPEHHUE CBEYH, MPOKAIMBAHUE MEIHOU
IIPOBOJIOKH, B3aUMOJICCTBUE MeJIa C KHUCJIOTOM) sIBJICHUM, HAOJMIOJCHHE U OIMCAHUE
IIPU3HAKOB TMPOTEKAHUS XMUMHUYECKUX peakiuil (pa3jokeHue caxapa, B3auMOJCHCTBUE
CEPHOM KUCIIOTHI C XJIOPUIOM Oapus, pazyioxkeHue ruapokcuaa meau (1) mpu HarpeBanuw,
B3aUMOJICHCTBHE kele3a ¢ pactBopoM coiu meau (I1));u3ydenne cocoOoB paszneneHus
cMeceil (C TIOMONIbIO MarHuTa, (UIBTPOBAaHWE, BBIMAPUBAHUE, JAUCTUIUIALINA,
xpomaTtorpadus), MpoBeJACHHE OYMCTKHA TMOBAPEHHOW COJM; HAOIIOJEHUE W OINHUCAHUE
pPE3yNbTaTOB TPOBEJCHUS OIbITa, WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl;
CO3/1aHHE MOJIeJIe MONEKY (IIapOCTEP>KHEBBIX).

Baxuenmne npenctaBuTeNIM HEOPraHUYECKUX BEIIECTB

Bo3nyx — cmech razoB. CocrtaB Bo3nyxa. Kuciopon — 3J€MEHT U MPOCTOE
BeniecTBo. Haxoxenue kucimopoaa B mpupoje, puandeckue 1 XUMHUUECKHE CBOWCTBA.
Peakiiuu ropeHus MpoCThIX U CIOXKHBIX BemiecTB. CrIocoObl MOMyYEeHUsS KHCIOpoa B
naboparopuu *u mpomsinieHHOCTH. ™ [IpuMmenenue kucnopoaa. Ilorstue 06 okcumax.
Kpyrosopot kucnopoaa B mpupoae. *O30H — amioTporHas MoauGUKaIus KUCcaopoa.

TemnoBoit 3 PexT XMMUIECKON peakiiuy, TEPMOXUMUYECKHE YPABHEHHUS, K30~ U
SHIOTEPMHUYECKHE peakuu. TOIIMBO: yroiib U METaH. 3arpsA3HEHHUE BO3yXa, YCUIICHHE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHrne 030HOBOTO CJIOs.*

Bonopon — sneMeHT U mpocToe BeliecTBO. HaxoxkaeHue Boaopojia B MPUPOJE,
dusznueckne U XMMHUYECKUE CBOMCTBA (HA MPUMEPE B3aMMOJICUCTBHSI C HEMETaUIAMH 1
OKCUJaMU METAJUIOB), TPUMEHEHHE, *crmocoObl momydeHus.™ [loHsTHe o KucCiIoTax u
COJISIX.

KonuuectBo BemiectBa. Monb. MomnspHass macca. 3akoH ABoraapo. MomisipHblid
00BEM razoB. PacueTs mo xummdeckoit popmyne. PacuaeTst MaccoBOM JOIM XHMHYECKOTO
AJIEMEHTa B COEIMHEHHH, KOJIMYECTBA BEILIECTBA, MOJSPHONU MAcChl, MOJSIPHOTO 00beMa
ra3oB. Pacuérel o XUMHUYECKUM YPaBHEHUSIM.

*®duszndeckue cBoiicTBa BoJbl.* Bona. Ee coctaB, ctpoeHue u Mosekynbl. *Boma
Kak pactBoputelb.™ PacTBopsl. *TIoHSATHE O HACKIIIIEHHBIX U HEHACHIIIIEHHBIX PACTBOPAX.



[lonsiTue pacTBOpUMOCTH BellecTB B Boje.* Pacuer maccoBod moiM BellecTBa B
pacTtBope (TpolleHTHash KOHIleHTpalus). MaccoBas 101 BelecTBa B PacTBOPE.
*XumMuuyeckre CBOMCTBA BOJbI (Pa3lIOKEHUE, PEAKI[UU C HATPUEM, OKCUIOM KalbIlusi,
okcusioM cepol (IV) peakuuun ¢ MetamiaMu, KUCIOTHBIMU U OCHOBHBIMH OKCHJIAMH).
[Tonsitue 06 ocHOBaHUsAX. Posib pacTBOPOB B MPUPOJIE U B KU3HU YesoBeka. Kpyrosopor
BOJIbI B IpUpO/Ie. ™ 3arpsi3HeHrEe NPUPOAHBIX BOA. OXpaHa M OYMCTKA TPUPOHBIX BO/I.

Baxneiiue KJIaCCHhI HEOPraHWYECKUX  COEIUHEHHMU. Knaccuduxanus
HEOpPraHW4ecKkux coeauHeHud. Okcuabl: coctaB, kinaccupuxanus (KUCIOTHBIE,
OCHOBHBIE, *am(poTepHbIe, HecoJieoOpa3yolue - Ha npuMmepe okcuna yriaepoaa (l1) u
okcuna azora (ll)), Homenknarypa.* *TlonyueHne* u XUMHUYECKHE CBOMCTBA OKCHJIOB
(B3ammoieiicTBUEe C BOJIOM, KucioTamu, mienodamu). OcHoBanus. Knaccudukarms
OCHOBaHUM: MIEIOYM W HEpacTBOpUMBIC OCHOBaHUs. HoMeHknaTypa OCHOBaHUM.
dusnyeckne M XUMHUYECKHE CBOMCTBA OCHOBAaHMM (B3aMMOJICHCTBUE C OKCHIAMU
HEMETAJIJIOB, KUCIIOTaMHU, coJisiMK). *[loyyenue ocHOBaHM. *

Kucnotsr: coctaB, knaccudukanusi, HOMEHKIATypa, (PU3NYECKUE U XUMUUECKUE
CBOMCTBa (B3aMMOJCHCTBUE C METaZIaMH, OCHOBHBIMH OKCHUJIaMH, OCHOBAHUSIMH,
COJIIMH, Ha TIPUMEpPE COJISHOW W CEpPHOM KHCIOT), *crmocoObl mosydeHus.™ Psina
aktuBHoctn MetaiioB H. H. bekeroBa. Conu (cpenHue): HOMEHKJAaTypa coJel,
*CcrocoObl MOyYeHUs ™, B3aUMOJICHCTBHE COJICH ¢ METaJlIaMH, KUCJIOTaMHU, IIeJI0YaMu U
COJISIMU, TIPUMEHCHHE.

[Tousitne 006 aM(pOTEepHBIX THAPOKCHAAX (HAa MpUMEpe IUHKA U *aJIFOMHHUA®):
*XUMUYECKHUE CBOMCTBA (B3aMMOACHCTBUE C KUCIOTAMH U IIET0YaMHU, PA3JI0KEHUE MPH
HarpeBaHUM) U MOJIy4eHue. ™

I'eneTnyeckass CBSI3b MEXAY KIacCaMM  HEOPTraHWYECKUX  COCIUHEHUM.
I'eneTnyeckuie psabl.

XHUMHUYECKUN IKCIIEPUMEHT: KaU€CTBEHHOE ONPEIECIICHHE COJIEPKAHUS KUCTIOpOaa
B BO3/yXE; MOJYyUYEHHE U W3yYEHUE CBOMCTB KUCIOPOJa; HAOIIOIeHNE B3aMOICHCTBUS
BEILECTB C KMCIOPOJOM M yCIOBHSI BOSHUKHOBEHUS U MPEKPAIEHUS TOpEHUs (IoxKapa);
O3HaKOMJIEHHE ¢ 00pa3liaMi OKCHIOB U OMHMCAHHWE UX CBOMCTB; MOJYUYCHHUE U U3yUCHUE
CBOMCTB BOJIOpoJia (TOpeHue); HaOI0eHe 00pasIoB BEIIECTB KOJIUYECTBOM | MOJIb;
MCCJIeIOBAaHUE OCOOCHHOCTEW pPAaCTBOPEHUS BEIIECTB C PA3IMYHOU PACTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHON MaCCOBOM J10JIE PACTBOPEHHOTO BEILIECTBA;
B3aUMOJICHCTBHUE BOJIbI C METAJUIAMU (HATPUEM U KaJbleM) (BO3MOKHO UCIOJIb30BAHHE
BHUJICOMATEPUAJTIOB); OIPEJECICHUE PACTBOPOB KHCIOT M IIEJIOYEH C MOMOIIbIO
WHMKAaTOPOB; HCCIIeOBaHUE 00pa3IlOB HEOPTAHMUECKHUX BEIIECTB PAa3INYHBIX KJIACCOB;
HAOJIOICHNE W3MEHEHUsT OKPAcKW WHAMKATOPOB B PACTBOpPaX KHUCJIOT W IIEJIOYCH;
n3yueHue B3ammopeinctus okcuaa meau(Il) ¢ pactBopoM cepHOW KHUCIOTHI, KUCIOT C
METAJUIAMHU, PEAKUUMHA HEUTpalIu3aluy; MOJYYEHHE HEPACTBOPUMBIX OCHOBaHMM,
BBITECHEHHE OJTHOIO METAJIJIa APYTUM U3 PACTBOPA COJIM; PEIICHHE SKCIIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BaxxHeume KiiacChl HEOPraHUYECKUX COCTUHEHUI.

[Tepuonnuecknii 3axkoH u [lepuoanyeckas cucrema XuMA4ecKkux 3yemMeHToB /1. M.
MenneneeBa. CTpoeHre aTOMOB. XUMHYECKas CBSI3b. OKUCIUTEIBHO-
BOCCTaHOBHUTEJIBHBIE PEAKIINH.



[lepBble MOMBITKY KJIACCU(PHUKAMU XUMUYECKHUX 3eMeHTOB. [loHsTHE O rpymnmax
CXOJHBIX 3JIEMEHTOB (IIEJIOUHbIE U LIEIOYHO3EMETbHBIE METAIIIbI, IaJIOT€Hbl, HHEPTHBIE
ra3bl). *1eMeHThI, KOTOpbIE 00pa3yoT aM(POTepHbIE OKCUJIBI U TUIPOKCHIBI. *

Ilepponnueckuin 3akoH. Ilepuomuueckas cucreMa XUMHUYECKUX DJIEMEHTOB
J1. 1. Menneneena. KopoTkonepuonnas U *IIMHHOTIEpUOAHAS ™ bopmbl
Ilepuonnueckor cucrembl xuMudeckux sneMeHToB [[. . Menneneesa. Ilepuonsr u
rpynmnbl. PU3NYECKUN CMBICT TOPSAKOBOIO HOMEpPA, HOMEpPOB NEPUOAA WU TPYIIIbI
JJIEMEHTA.

Crtpoenne atomoB. CoctaB atoMHbIX sifep. *M3otonbl.* Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XuMHUECKUX 3ieMeHTOB [lepuonnueckoi
cuctreMbl J[. I. MeHnaeneeBa. XapakTepuCTHKa XHMHYECKOTO JJIEMEHTA IO €r0
nosnoxxeHuro B [lepuonnueckoii cucreme 1. 1. Menneneena.

*3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB AJIEMEHTOB MAJIbIX MEPUOJIOB U TJIABHBIX
HNOJArPYII, B 3aBUCUMOCTH OT aTOMHOroO (MOPSAKOBOrO0) HOMEpa 3HayeHue
Ilepuognueckoro 3akoHa u Ilepuonnueckodl CHUCTEMBI XMMHUYECKHX JJIEMEHTOB IS
pa3BuTHs Hayku u ipakTtuku. JI. . MeHneneeB — yuéHblid U rpaxkIaHUH. ™

Xumuueckass cBs3b. KoBaneHTHass (MOJsipHasT ¥ HEMOJSIPHAsl)  CBA3b.
*DNEeKTPOOTPULIATETLHOCTH ATOMOB XUMHUYECKHX 3JIEMEHTOB.* MoHHas CBS3b.

Crenenp oxucneHus. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. lIpoueccs
OKHUCJIEHUS W BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKMH JKCHEPUMEHT: H3yueHHe OoOpa3loB BELIECTB METAJJIOB U
HEMETAIIJIOB; B3aUMOJCHCTBUE T'MIPOKCUIA LIMHKA C PACTBOPAMH KHUCIOT U ILIEI0YEH;
IIPOBEICHUE OIBITOB, ULIFOCTPUPYIOLIUX IIPUMEPBI OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX
peaxiuil (ropeHue, peakiuy pa3aoKeHus, COSIUHEHNS).

MexrnpeaMeTHbIE CBS3U

Peanu3anms MEXIpPEAMETHBIX CBS3¢H NP M3YYCHHH XUMHUHM B 8 Kiacce
OCYIICCTBIISICTCS Yepe3 UCIIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX IMOHATHH, TaK
U TIOHSATHUH, SBISIOIMIMXCS CUCTEMHBIMH JUIS OTJCIBHBIX IPEAMETOB CCTCCTBEHHO-
HAYYHOTO ITUKJIA.

OO61mue ecTeCTBEHHO-HAYYHBIC ITOHATHS : HAYIHBIN (DaKT, rTUIoTe3a, TeOpHs, 3aKOH,
aHaJgu3, CHHTE3, KIacCU(HUKAIUI, TNEPUOIUIHOCTh, HAONIOJAEHNE, OSKCIECPUMEHT,
MOJICTUPOBAHUE, U3MEPEHUE, MOICITb, SIBJICHHUE.

dusnka: MaTepusi, aToM, MJICKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIH], H30TOIIHI,
PaINOaKTUBHOCTh, MOJICKYJIA, DJISKTPUUCCKUN 3apsji, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHHE BEIeCTBA, a3, (PU3MUeCKue BEIWYHHBI, CAUHUIIBI U3MEPCHUS,
KOCMOC, TJIaHETHI, 3B&31b6I, COJIHIIE.

buonorus: horocunTes, npixanue, onocdepa.

I'eorpadms: atmocdepa, rumpocdepa, MUHEpaIbl, TOPHBIC MOPOIBI, ITOJC3HBIC
HCKOITaeMbI€, TOILIMBO, BOJIHBIE PECYPCHI.

COIAEPKXAHHUE OBYYEHUA B 9 KJIACCE

BGIHCCTBO N XUMHUYCCKad PCaKIuA



Ilepponnueckuit 3akoH. llepuonuueckas cucremMa XUMUYECKUX DJIEMEHTOB
. . Menneneea. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUM CBOWCTB
XUMUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOOB, KAIHS, KaJIbLUA U UX COCIUHEHUH B
COOTBETCTBUU C TOJIOXKEHUEM 3JIEMEHTOB B lleproguyeckoit cucteMe U CTPOEHUEM HX
aTOMOB.

CrpoeHue BellecTBA: BHJbBl XUMHUYECKOW CBsI3U. THUMB KPUCTAUIMUECKUX
pPEemETOK, *3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAUIMUYECKON PEIIETKU U BUA
XUMUYECKOU CBSI3U. ™

Knaccuduxanys 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB (MEXAyHApOIHAS U
TpUBUAJIbHAS ). XUMHUYECKHUE CBONCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJIaccaM
HEOPraHUYECKUX COCIMHEHUMN, TEHETUYECKAs CBsI3b HEOPTraHUYECKUX BEIIECTB.

Knaccupukanuss XuMUUECKUX pPEakIuil M0 pa3IMuHbIM MpHU3HAKaM (10 YUCIy U
COCTaBY YYaCTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIIOBOMY 3 (PeKTy, M0 U3MEHEHUIO
CTEMEHEeW OKHUCJICHUS XUMHUYECKHX DJJEMEHTOB, *M0 OOpPaTUMOCTHU, IO Y4YacCTHIO
Karaju3aropa).* DK30- U IHAOTEPMHUYECKHE peaknuu. *TepMOXUMUYECKHUE
ypaBHEHUS. ™

*TlonsiTue 0 CKOPOCTH XUMHYECKOW peakiuu. I[lonsatne 006 oOpaTUMBIX U
HEOOPAaTUMBIX XUMHUUYECKUX peakiusx. [loHATHE O TOMOTEHHBIX U TeTePOTCHHBIX
peakmusax. [lonsitTue o xumuueckoMm paBHOBecHU. CMelIeHnEe XUMUYECKOTO paBHOBECHS.
dakTOphI, BIUSAIONINE HA CKOPOCTh XUMHUYECKON PEAKIIUU U MOJ0KEHUE XUMUYECKOTO
paBHOBecHSs. ™

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, AIIEKTPOHHBIN Oaytanc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOUN peakiuu. COCTaBIECHUE YPaBHEHUN OKHUCIUTEIbHO-
BOCCTAHOBHUTEJIbHBIX PEAKIINI C UCTIOIB30BAHUEM METO/1a AIEKTPOHHOTO OaslaHca.

Teopust NEKTPOJUTHUYECKON IUCCOUMALMU. DIIEKTPOJUTHYECKAs THCCOLMAIUSL.
ONEKTPOAUTbl W HEJJIEKTPOJUThl. KaTHOHBI, aHUOHBIL. *MexaHu3M [OHCCOLMAIUU
BEIIECTB C pa3IM4YHBIMM BHAAMU XUMHYecKOoM cBsizu. [loHdaTtne o creneHu
nuccoranun.* CyibHBIE B CJIa0bIe AJIEKTPOJIHTHI.

Peakiiuu monHOrOo 0OMEHa. YCIIOBHS NMPOTEKAHUS peaKIuii HOHHOTO OOMeHa J10
koH1a. [lonHbIE M COKpalIEHHBIE HOHHBIC YPABHEHUS PEaKIUi. XUMHYECKHUE CBOKWCTBA
KHCIIOT, OCHOBAaHMA ¥ COJIEH B CBETE€ NPEICTABICHUNA 00 AIEKTPOITUTUICCKOMN
mucconuannn. Cpena pactBopa. KauecTBeHHblE peaklMM HAa KaTUOHbI M AHUOHBI:
xjopuna-, Opomua-, uoAuaA-, cyiabdar-, KapOoHaT-, CcUIMKAT-, ¢ocdaT- aHUOHBI;
TUJPOKCHUI-UOHBI; KATHOHBI aMMOHMS, MarHusl, Kajablvs, aJllOMUHUS, kee3a (2+) u (3+),
Menu (2+), uMHKa, IPUCYTCTBYIOUIME B BOJHBIX PACTBOPAX.

XUMHUYECKUNA DKCIIEPUMEHT: O3HAKOMIICHHE C MOJECISIMH KPUCTANIMUECKUX
PEIETOK HEOPTraHUYECKUX BEIIECTB — METANIOB U HEMETa/uoB (rpadura v aiMmasa),
CIOKHBIX BEIIECTB (XJOpUJa HaTpHsl); HCCIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH
XAMHYECKOW peakiMu OT BO3ACUCTBHA Pa3IUYHBIX (HAKTOPOB; HCCIEIOBAHUE
AIEKTPONPOBOJAHOCTHA PACTBOPOB BEILIECTB, MPOIECCa AUCCOLUALNMA KUCIOT, IeI04Yei 1
coiiei  (BO3MOXHO  HCIIOJIb30BAHME  BHUIEOMATEpUATIOB); IMPOBEJAEHUE  OIBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKK TPOTEKAHUS] pPEeakuuid HOHHOTO oOMeHa (0Opa3oBaHHE
ocajika, BbIJICJICHUE ra3a, o0pa3oBaHUE BOJIbl); OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuuil (ropeHHe, peakiuu  Pa3IoKeHUS,
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COCI[I/IHCHI/ISI); pacino3HaBaHUC HEOPraHMYCCKUX BCHICCTB C IMOMOMIIBIO KAaYCCTBCHHBIX
pCaKI_II/Iﬁ Ha MOHBI; PCIICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4.

HemeTtannbl u ux coeTuHEHUS

O6miass  xapaktepuctuka rajmoreHoB. (OCOOEHHOCTH CTPOEHUSI  aTOMOB,
XapaKTepHbIE CTeNeHU OKUCIIeHus. CTpoeHue U GU3NIeCKUe CBOMCTBA IMTPOCTHIX BEIIECTB
— raJioreHoB. XMMHUYECKHE CBOMCTBA Ha ITpUMepe XJiopa (B3auMOJIEHCTBUE C METANIAMH,
HEMETaJJTaMH — BOJIOPOJIOM U KHCJIOpoJoM, *mienouamMu™). XiaopoBoaopona. ComsiHast
KHCJIOTA, XUMUYECKUE CBOMCTBa, *monydeHue®, mpumeHeHue. *JledicTBHE Xjopa H
XJIOPOBOJIOPO/Ia HA OpPTaHU3M 4YesioBeka.* BakHeiiine XJIOpUIbl U UX HAXOXKICHUE B
IpUpOJIE.

O6mas xapaktepuctuka dJeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB KHCJIOPOJIa U Cepbl. XapaKTePHbIEC CTETICHH OKUCIICHUSI.

Crpoenue u (puU3MYECKHE CBOMCTBA MPOCTHIX BEHIECTB — KHUCJIOPOJA U CEPHI.
AmnotponiHble  MOAMGUKAIIMKA KHCJIOpOoAa M cepbl. XUMUYECKHE CBOMCTBAa CEpBI
(B3ammojeiicTBue *c HeMeTaulaMu® — BOJAOPOAOM U KHCIOPOJOM, METaJIaMH,
*KOHIICHTPUPOBAHHBIMU a30THOM W cepHOM Kkucioramu).* CepoBOAOPOA: CTPOCHHE,
bu3uYecKkue M XMMHUYECKHE CBOWCTBA (KUCIIOTHBIE W BOCCTAHOBUTEIBHBIC CBOWCTBA).
Okcuabl cepbl KaK MPEICTaBUTEIN KUCTOTHBIX OKCUI0B. CepHas KUCJIoTa: (U3UIECKHE
U XUMHuYeckue cBoiicTBa (oOume u crneuupuueckue). Comu CEepHOUW KHUCIOTHI,
KayecTBEHHas peakuus Ha cyibdar-uoH. CepHucras kuciaora. *XuUMUYECKUE PEAKIUH,
JeXKallue B OCHOBE MPOMBINIJIEHHOTO CHoco0a TONy4YeHUsT CEepHOM KHCIOTHL *
Haxoxxnenue cepsl u e€ coenuHeHuid B npupoje. [Ipumenenune cepsl U ee COeTMHEHUH B
OBITY M B MPOMBIIUJICHHOCTH. *XHWMHUYECKOE 3arps3HEHUE OKpYXKaloleh Cpebl
COEIMHEHUSMHU Cepbl (KUCIOTHBIC JI0KIH, 3arPA3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI
ero npeaoTBpaieHus. *

O6m1as xapakTepucTuka 3JeMeHTOB VA-Tpyniibl. OCOOEHHOCTH CTPOSHHUS aTOMOB
azora u pocdopa, xapakTepHbIE CTEIIEHU OKUCIICHUS.

A30T, pacmnpocTpaHeHHE B TPUPOAE, (PU3NYECKHE U XUMHUYECKHE CBOMCTBA
(B3auMOJEICTBME C MeETaUlaMH W HEMETaUIaMU - KHUCJIOPOJIOM M BOIOPOJIOM).
KpyroBopotr azora B mnpupome. AMMuak: (uandeckne M XUMHYECKHE CBOWMCTBA
(oKkmcIieHne, OCHOBHBIE CBOMCTBA BOJHOTO pacTBOpa), *moiydeHue™ w MpUMEHEHUE.
Conmu amMOHMS: coOCTaB, (u3uyeckne W XUMHYECKHE CBOWCTBa (pasiiosKeHHE,
B3aMMOJICMCTBUE CO LIeJIoYaMH), NpuMeHeHue. KauecTBeHHass peakiusi Ha HMOHBI
aMMOHMS. A30THasi KHCIIOTa, €€ (QU3NYECKHe M XUMHUYECKHE CBOWCTBa (00mMe u
cnerubunyeckue), *nomydenue.®* Hwutpatel (pasmoxeHue). A30THUCTas KHCIOTA.
Hcronp30BaHMe HUTPATOB M COJIEH aMMOHHUS B KadeCTBE MHUHEPAJIbHBIX YIOOPCHUH.
*XUMHUYeCKoe 3arpsi3HEHHE OKpYKaroled cpelbl COSIUHEHHMSIMU a30Ta (KUCIOTHBIE
JOK M, 3arpsI3HEHNE BO3/TyXa, TOYBBLI U BOJIOEMOB). *

docdop, *ammorponHsie Moaudukanuu dochopa,* PuzNIECKHe U XUMUUIECKUE
CBOMCTBa (B3aUMOJEHUCTBHE C MeETaUIaMU, HEMETaulaMHu, *KOHIEHTPUPOBAHHBIMU
a30THOM W cepHoM kuciaoTamu).* Oxcun docdopa (V), oprodochopnas kucioTa:
du3nyeckue M XUMHUUYECKUE CBOWCTBa, *monydeHue.* *[loHaThe 0 MHUHEpaIbHBIX
ynoOpenusx: HUTpaThl U ¢Gocdarbl. [loHsATHE O KOMIUIEKCHBIX yAoOpeHusx.* OoOiias
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xapaktepuctuka 35eMeHToB [V A-rpynmnbel. OCOOCHHOCTH CTPOCHUSI aTOMOB YIJiepoja U
KpeMHUsl. BajJeHTHOCTh M XapaKTEpHbIE CTENEHU OKHUCJICHUS aTOMOB yriepoja u
KkpemHus. PacipocTpanenue yriepoja B MPUPOAE, XapaKTePHbIC CTETICHU OKUCTICHUS.

VYrnepon, amnorponHsle Moaudukauuu (rpadur, anmasz), ¢(U3HUECKHE U
XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aUMOJIEHCTBHE C METAJNIaMH, HEMETAJLJIAMU,
*KOHIIEHTPUPOBAHHBIMU a30THOW W CEpHOM KHciaoTamu)*. Azjcopbrms. Kpyrosopor
yraepona B mnpupone. OKcuasl yriepoaa, ux (U3MYECKHE U XUMHUYECKHE CBOICTBA,
MOJIy4YeHUE U MPUMEHEHUE, JCHCTBME HA OpraHuW3M YeloBeKa. *IKOJOTHYEeCKUe
npoOJieMbl, CBs3aHHbIE ¢ okcuaoM yriepoaa(lV); runoresa riodanbHOTO MOTETUICHUS
KJIMMaTa; NapHUKOBBIA A(PpdekT.* YronpHas kuciaora u e€ coiau, ux (Pu3MUecKue u
XUMHUYECKHE CBOMCTBA, *MoiydeHne HW mnpuMmeHeHue.® KauecTBeHHas peakius Ha
KapOoHaT-uoHBI. Mcronp30BaHue KapOOHATOB B OBITY, MEUIIMHE, TPOMBIILJICHHOCTH U
CEJIbCKOM XO3SIMCTBE.

OO6mue mpeacraBieHus 00 OCOOEHHOCTSIX COCTaBa M CTPOCHMSI OPraHUYECKHUX
COeIMHEHUH yriepoja (Ha mpuMepe MeTaHa, STUJICHA, 3TaHOJa, YKCYCHOM KUCJIOTHI. *Mx
cocTaB U xummuieckoe crpoenue. Knaccudukanus oprannueckux Bemects.* [lonarue o
OMOJIOTMYECKH BaXKHBIX BEIECTBAX: XKUpPaX, OelKax, yrieBoJgax — M UX POJIU B KU3HH
yenoBeka. *MartepuaabHOe eIMHCTBO OPTraHUYECKUX U HEOPTaHUYECKUX COSAUHEHUN. *

Kpemuuii, ero ¢usudeckue W XUMHYECKHE CBOWCTBAa (Ha TIpuUMeEpe
B3aUMOJICHCTBHS C MeETaUIaMU M HEMeTaulaMu), *MojlydeHue* U TpUMEHEHHE.
*CoenuHeHus: kpeMHus B mpupoze. OOuue npeacrasieHus o6 okcuae kpemuusi(IV) u
KpeMHueBOH kucnore. CuukaThl, GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MOJIYUCHHUE U
pUMEHEHHE B OBITY, TPOMBIIIUIEHHOCTH (B MEAUIIMHCKOM, 3JIEKTPOHHOU, CTPOUTEIHHOM
U 1p.). Baxueiiime crpouTenbHble MaTepHalbl: KEpaMHKa, CTEKJIO, IIEMEHT, OeTOH,
xene300etoH. [IpobreMbl 0e30MacHOr0 MCHOIB30BAHMS CTPOUTENBHBIX MaTEpPUAIOB B
[I0OBCEIHEBHON XKU3HU. *

XVUMHUYECKUI SKCHEPUMEHT: H3y4YeHHE O0O0pa3I0B HEOPraHWYECKUX BEIECTB,
CBOMCTB COJIIHOM KHUCIIOTHI; IPOBEJACHUE KAYECTBEHHBIX PEAKIUN HA XJIOPHUI-UOHBI U
HAOJIIOICHHE TPU3HAKOB WX TMPOTEKAHMS; OIBIThL, OTpa)kawimue (U3NYecKue u
XUMUYECKUE CBOMCTBAa TaJOr€HOB M HMX COECAMHEHUN (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAIOB); O3HAKOMJICHHE C oOpa3slaMu  XJIOpUIOB  (rajJoreHHUIOB);
O3HAaKOMJIEHHWE C o0pa3iaMu cepbl U €€ COCAMHEHHUSIMU (BO3MOKHO HCIIOJIH30BAaHUE
BUJICOMATEpPHAIOB); HaAOIIOJEHUE TIpoliecca OOYTrNIMBaHUS caxapa TOJ JeHCTBHUEM
KOHIIEHTPUPOBAHHOMN CEPHOM KHUCIIOTHI; U3YUYECHNE XUMUUECKIX CBOMCTB pa30aBICHHOM
CEPHOU KUCIIOTHI, TPOBEICHNE KaUeCTBEHHOUW peakIuy Ha CyIb(}aT-uoH U HAOIIOACHUE
Mpu3HaKa e€ MPOTeKaHUs; O3HAKOMJIEHHE ¢ PU3NYECKIUMU CBOMCTBAMH a30Ta, ocopa
Y UX COCIMHECHHH (BO3MOYKHO HCIIOIH30BaHUE BUIACOMATEPHAIIOB), 00pa3iaMu a30THBIX
1 hochopHBIX yaoOpeHuit; MOTydeHHe aMMUaKa U U3y4eHUe ero CBONCTB; MPOBEICHNE
KaueCTBEHHBIX PEaKIMi HA MOH aMMOHMS W (ochaT-uoH W M3ydeHUE MPU3HAKOB MX
MPOTEKaHMs, B3aUMOJCHUCTBUE KOHIEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEIBIO
(BO3MO’KHO MCMOJb30BaHUE BUIAECOMATEPUANIOB); U3yUEHUE MOJETIEH KPUCTALINYECKUX
pemeéToK anmasa, rpadura; O3HAKOMJIEHHUE C MPOLECCOM aJcopOIMU PacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM yIrI€M M YCTPONCTBOM MPOTHUBOrasza; IMOJy4YeHUE
YIJIEKUCIIOrO Ta3a U U3YyUYEeHHE €ro CBOWCTB; MPOBEJACHHE KAYECTBEHHBIX pEaKIuil Ha
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Kap6OHaT- U CUJIMKAaT-UOHbI U U3YUYCHUC ITPHU3HAKOB UX IMPOTCKAHHA, O3HAKOMJIICHHUC C
HpOJ_IYKI_II/ICI‘/II CUJIMKATHOM IMPOMBINIJICHHOCTHU, PCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4 I10
TeMe «BakHelne HeMeTalabl U UX COCOAHUHCHMUA).

MerTauibl U UX COETUHEHUS

OO01as xapakTepUCTUKA XUMUUECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUM UX
nojoxeHus B [lepuonnueckont cucreMe xumuueckux diaemeHToB 1. 1. Menneneesa u
cTpoeHuss aroMoB. CTpoeHHe MeTajuioB. Mertannnyeckas CBSA3b M METAIMYECKas
KpHUCTAJUIMYECKasi pEMIETKA. OJIEKTPOXMMHUUYECKUM PAJA  HANOPSIKEHUH METaJIOB.
duznueckue M XUMUYECKHE CBOMCTBA METANIOB (B3aMMOJIEUCTBUE C KHCIOPOJIOM,
BOJIOH, KucJIOoTaMu). *O01ue crnocoObl mojiydyeHus MetainaoB. [loHsaTHe 0 KOppo3uu
METaJJIOB, OCHOBHBIE CHOCOOBI 3allUTBI WX OT Koppo3uu. CmiaBbl (CTalb, YYTYH,
JTIOpATIOMUHUHN, OpOH3a) U UX IPUMEHEHHUE B OBITY U MPOMBIILIEHHOCTH. *

[IlemouHble MeTaJUIBl: NOJIOKEHHE B llepmoanueckoil cucTeMe XMMHYECKUX
aneMmeHToB [l. 1. Meneneesa; crpoenne aroMoB. Haxoxxznenue B npupojse. Pusnyeckue
U XMMUYECKHE CBOMCTBA (Ha mpuMepe HAaTpus U Kaius). OKCUIbI U TUAPOKCUIBI HATPUS
u Kanus. [I[pumMeHeHne meaoYHbIX METAIIOB U UX COCIMHEHUM.

[IlenoyHoO3eMeENbHBIE METAJIIBI MATHUHI U KaJIbLIMK: 1T0JI0)KEeHUE B [lepuoanueckoin
cucreMe xumuueckux anemeHToB 1. . MenaeneeBa; cTpoeHUE UX aTOMOB; HAX0K/ICHHE
B npupoae. Pu3nyecKkue U XMMHUYECKUE CBOWMCTBA MarHus MU Kaiablus. BakHewiiue
COCIMHEHUS KalbliUs (OKCHUI, THIPOKCUA, coiu). *JKECTKOCTh BOABI M CHOCOOBI €€
yCTpaHEeHUS. ™

AmromuHuii: nojoxeHue B Ilepmoamyeckoll cucTeMe XUMUYECKUX 3JIEMEHTOB
JI. 1. MeHaeneeBa; CTpOEGHHE aTOMa; HaxoXKJIeHue B mpupone. Duznueckue u
XUMHYECKUE CBOMCTBA amoMHUHHUSA. AMQOTEpHBIE CBOWCTBA OKCHAA M THIPOKCHUIA
ATIOMHUHMUSL.

Kenezo: mnonoxenne B Ilepuoanueckoil cHUCTEME XHUMUYECKUX DJIEMEHTOB
JI. 1. MenpneneeBa; CTpOCHME aToMa; HaxoXxaeHue B mnpupoae. Duszmyeckue u
XUMUYECKHE CBOMCTBA jKeJe3a (B3aMMOJEICTBUE C METAJNIAMH, KUCIOTaMH U COJISIMH).
Oxkcunpl, ruapokcuabl u conu skeneza(ll) um kemesza(Ill): cocrtaB, cBoiicTBa U
*nonyyeHue.™

XVWMHUYECKUN HKCTIEPUMEHT: 03HAKOMJICHUE C 00pa3IlaMy METAIIJIOB U CILJIaBOB, X
(¢u3NUeCKUMHI CBOMCTBAMH; W3YUYEHHE PE3YJIbTaTOB KOPPO3UH METAILIOB (BO3MOKHO
MCIIOJIb30BaHUE BUIEOMATEPHAIIOB), OCOOEHHOCTEH B3aUMOJCHCTBUS OKCHIA KaIbIus U
HaTpusi ¢ BOJOM (BO3MOKHO HCIOJIb30BAHUE BUACOMATEPHUAIIOB); UCCIIEIOBAHUE CBOICTB
KECTKOM BOJBIL; MpoIecca TOPEHUs Kejle3a B KUCIOpoJe (BO3ZMOXHO HMCIOJb30BAHUE
BHJIEOMATEPUAJIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMii HA UOHBI (MarHus,
Kasblivsl, amtoMuHus, uuHka, skeneza(ll) u xenmeza(Ill), memu(Il)); nabmonenue u
ONMCAaHUE MPOLECCOB OKpAlIMBAHUS IUIAMEHM WOHAMHW HATpHs, Kalldsl WU KaJIbLUs
(BO3MOKHO WCITOJIb30BAaHWE BHUIEOMATEPHUATIOB); MCCIENOBaHNE aM(OTEPHBIX CBONCTB
TUAPOKCHIA AFOMHUHUS Y TUAPOKCU/IA IUHKA; PEIICHUE YKCIEPUMEHTAJbHBIX 33/1a4 IO
Teme «BaxkHelne MeTamibl U UX COSIUHEHUS.

XuMUA U OKpY>Karolas cpeaa
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*HoBble Marepuanbl U TeXHOJIOTMH. BemiectBa W marepuaibl B MOBCEAHEBHOM
KU3HU YelloBeKa. XHUMHS M 310poBbe. be3onmacHoe HCMONb30BaHUE BELIECTB U
XUMHYECKUX peakuuii B ObiTy. IlepBas momomp MNpu XUMHUYECKUX OXKOTax
u otpaBieHusAX. OCHOBBI IKOJIOTMYECKON TPaMOTHOCTH. *

*XHUMHUUECKOE 3arpsi3HEHHE OKpYXarolel cpenbl (mpenenbHas AOMycTHMas
koHieHTpaius BemectB — [1JIK). Poibs Xxumuu B penieHnn KoJI0ru4eckux mpooaem. *

*[Ipupo/iHbIE UCTOYHUKH YTJIEBOAOPOJAOB (yroib, HPUPOAHBIA Tra3, HePTb),
MPOIYKTHI UX IEPEPAOOTKH, UX POJIb B OBITY U MPOMBIIIJIEHHOCTH. *

XUMHUYECKUI KCIEPUMEHT: M3yYeHUE 00pa3loB MaTepuanoB (CTEKJIO, CIUIABbBI
METaJJIOB, IOJIMMEPHBIE MaTepUabl).™

MeXnpeIMeTHBIE CBS3H

Peanuzammst MEXNpeAMETHBIX CBS3€H TNpW HM3yYEeHWHM XWUMHU B 9 Kimacce
OCYIIECTBIISICTCS Yepe3 UCTIOJb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX IMOHATHH, TaK
U TIOHSATHUH, SBISIOIMIMXCS CUCTEMHBIMH JUIS OTJCIBHBIX IPEAMETOB CECTECTBEHHO-
HAYYHOTO ITUKJIA.

OO01IHe eCTECTBEHHO-HAYYHBIC TIOHATHS : HAYYHBIN (PakT, TUIIOTE3a, 3aKOH, TSOPHS,
aHaNMM3, CHUHTE3, KiacCU(pUKAIMA, TEPUOJIUIHOCTh, HAOIIOJECHUE, JKCIICPUMEHT,
MOJICJIMPOBAHKME, W3MEPEHUE, MOJCNb, SBJICHUE, MAPHUKOBBIA 3(DQEKT, TEXHOJIOTHS,
MaTEepHAIbI.

®duznka: mMaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHUI, MU30TOIIbI,
PaANOaKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKUN 3apsij, MPOBOJAHUKH, MOTYIPOBOAHUKH,
TURJIEKTPUKH, (POTORIIEMEHT, BEIIECTBO, TeJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KPUCTANIMYECKas pEIIETKa, CIUIAaBbI, (QU3NYECKHUE
BEJIMYUHBI, CAMHUIBI H3MEPEHMs, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3bI,
ComnHie.

buonorus: ¢doTtocuHTe3, AbIXaHHWe, Ouocdepa, IKOCUCTEMA, MHUHEPAIbHbBIE
yI0OpeHUsI, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

I'eorpadms: atmocdepa, rumpocdepa, MUHEpaIbl, TOPHBIC MOPOABI, IOJE3HBIC
HCKOTIaeMbI€, TOIUTMBO, BOJIHBIE PECYPCHI.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA YUEBHOI'O ITPE/JIMETA
«XNUMUA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

B memom pesynbratel ocBoeHus obOydaronumucs ¢ 3[IP ydebnoro mpemmera
«XuMus» NOKHBI COBMAIaTh c¢ pe3ynpraramu DenepanbHoil paboueil mporpaMmbl
OCHOBHOT0 00111er0 00pa3oBanusi. Hanbosee 3HaAUMMBIMU SIBJISIFOTCS :

JIMYHOCTHLIE PE3VYJIbTATBI:

JIMIHOCTHBIE PE3YNIBTATH OCBOCHUS MPOTPAMMBI OCHOBHOTO OOIIETO 00pa3oBaHMs
JOCTUTAIOTCA B XOJ€ OOyYeHHs] XHMHHM B €IUHCTBE Y4YEOHOM W BOCHUTATEIbHOU
NEATENBHOCTUA B COOTBETCTBUM C TPAAUIUOHHBIMU POCCUUCKUMU COLIMOKYIBTYPHBIMH U
JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, TPUHATHIMU B OOLIIECTBE MTPaBUIIaMHU U HOPMaMHU

IIOBCACHUA 1 CHOCO6CTBYIOT mnmponeccaM CaMOIIO3HaHusA, CaMOPAa3BUTHA U CONUAIN3all1
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00y4Jaromuxcs.

JInuHOCTHBIE pe3yabTaThl OTpPaXKaroT TOTOBHOCTh oOyyJaromuxcs
PYKOBOJICTBOBAThCSI CUCTEMOU MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIMM U pacIIMpeHHE
OTbITa JICATEIIbBHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpuoTUYECKOr0 BOCITUTAHMUS:

IIEHHOCTHOT'O OTHOIIEHUSI K OTEUECTBEHHOMY KYJIBTYPHOMY, UCTOPHUUECKOMY U
Hay4YHOMY HaCJIEIUI0, TOHUMaHUsI 3HAUCHU ST XUMUYECKON HAyKH B )KU3HU COBPEMEHHOTO
oOlIecTBa, CHOCOOHOCTH BIAAETh JOCTOBEPHOW HH(pOpManmuedn o MepeaoBbIX
JTOCTHXKEHUSIX U OTKPBITHSX MUPOBON U OTE€YECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTU B
HAyYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIECTBA;

2) rpaxaaHCKOr0 BOCTIUTAHUS :

MPEACTaBICHUS O COIMATIBHBIX HOPMaX U MPaBUIaX MEKIUYHOCTHBIX OTHOIICHUHN
B KOJUIGKTHBE, KOMMYHUKATHBHOW KOMIIETCHTHOCTH B OOIIECTBEHHO TIOJIE3HOM,
y4eOHO-UCCIEI0OBATENLCKOM, TBOPUECKOM U JPYTUX BUJAX ACATEILHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JICSITENBHOCTH  TPH  BBIMOJHCHHH  Y4eOHBIX,
MO3HABATEIBLHBIX 327124, BHIMOJTHEHUN XUMHUECKUX dKCTIEPUMEHTOB, CO3JJaHUH YICOHBIX
IIPOCKTOB, CTPEMJICHUS K B3aHMMOTIOHMMAHUIO M B3aMMOIIOMOINM B MPOIECCE ITOMU
y4eOHOU JEeSATEIBbHOCTH, TOTOBHOCTU OIICHUBATh CBOE IMOBEJCHUE U TOCTYIKH CBOMX
TOBApHUIIEH C TO3WIIMM HPABCTBEHHBIX M TPABOBBIX HOPM C YYETOM OCO3HAHUS
MTOCJICICTBUM MTOCTYIIKOB;

3) LEHHOCTHU HAYYHOI'O IMO3HAHUA:

MUPOBO33PEHUYECKUX TPEACTABICHUNA O BEIIECTBE M XUMHUYECKON peakiuu,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKH M COCTABJISIOIINX OCHOBY
JUIsl TIOHMMaHUS CYIIHOCTH HAyYHOW KapTUHBI MHpa, MPECTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPO/IbI, B3aUMOCBS3SIX YEJIOBEKa C MPUPOIHON CPENIOH, O
POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

NO3HABATEIbHBIX MOTHMBOB, HAIPABJICHHBIX Ha IIOJYYEHHE HOBBIX 3HAHUU 10
XUMHH, HEOOXOIUMBIX ISl O0BSICHEHUST HAOII0JaeMBbIX TPOIECCOB U SIBJICHUM;

MO3HABATEIbHON, MHGOPMAIIMOHHON M YHUTATEIbCKON KYJIBTYpPHI, B TOM YHCJIE
HABBIKOB CAMOCTOATEIIBHOW PabOThI ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHON JIUTEPATYPOH,
JTOCTYITHBIMH TEXHUYECKUMHU CPEACTBAMU MH(DOPMAITMOHHBIX TEXHOJIOTHH;

uHTEpeca K OOYYeHWI0 H IIO3HAHWIO, JF0OO03HATEIHLHOCTH, TOTOBHOCTH W
CIIOCOOHOCTH K caMO0Opa30BaHUIO, TPOCKTHOM M MCCIEIOBATEIBCKON NEITETLHOCTH, K
OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH U YPOBHSA 00yUYEHUS B JaIbHEHIIEM;

4) popmupoBaHUs KyJIbTYPHI 310POBbSI:

OCO3HAHUS LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOIIECHHS K CBOEMY 3J0pPOBBIO,
YCTAHOBKM Ha 37J0pOBbIN 00pa3 KM3HU, OCO3HAHUS MOCIEACTBUNA U HEMPUATUS BPEAHBIX
MpUBbIYEK (YMOTPEOJICHUS] aJKOroJii, HApKOTHUKOB, KYypeHHs), HEOOXOIUMOCTHU
COOMIOIeHUsT TIpaBUJI 0€30MAaCHOCTH TPHU OOpAIIEHWH C XUMHYECKUMH BEIIECTBAMHU B
OBITY M peabHOU KU3HH,

5) TpyA0BOTO BOCIIUTAHUS:

HMHTEpeca K MPaKTUYECKOMY H3Y4YEHHUIO mpodeccuid U Tpyaa pa3jiudyHOro poja,
YBaXXEHHE K TPYIAy U pe3yJbTaraMm TPYAOBOU NEATEIILHOCTH, B TOM YKCIIE Ha OCHOBE
MPUMEHEHUS MPEIMETHBIX 3HAHUN MO XUMUHU, OCO3HAHHOTO BBHIOOpA MHIMBHUIYaJIbHOU
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TPAaeKTOPUHU MPOAOLKEHHs 00pa3oBaHUsI C YYETOM JIMYHOCTHBIX MHTEPECOB U
CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCHEIIHOU
npo(ecCUOHaNbHON JEATEIbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHM, TOTOBHOCTb
aJanTHUPOBATHCS B MPOPECCUOHAIBHON CPEE;

6) PKOJIOTHYECKOI'0 BOCIIUTAHUS

HKOJIOTMYECKH 11eJ1IeCO00Pa3HOIr0 OTHOIICHUS K MMPUPOJIE KaK UCTOUYHUKY JKU3HU Ha
3emile, OCHOBE €€ CYIIECTBOBAHHS, MOHMMAaHUS LEHHOCTH 3J0pPOBOr0 M OE30MaCHOI0
oOpa3za >KM3HU, OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (U3HUYECKOMY H
MICUXUYECKOMY 370pPOBbIO, OCO3HAHMS LIEHHOCTH COOJIIOACHMS MpaBuil 0€30MacHOro
MOBEICHMS TTPU pabOTe C BEIIECTBAMH, @ TAKXKE B CUTYAILHUSX, YTPOKAIOIIUX 3JOPOBBIO U
YKU3HHM JIIOJICH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUA, IOJydyaeMble MpPU HM3YYCHUH XUMUH, IS
pElIeHHs 3a/1ay, CBA3aHHBIX C OKPYXKAIOIIeH MPUPOAHON Cpeloif, MOBBIIIEHUS YPOBHS
HKOJIOTUYECKOM KyIbTYphl, 0CO3HAHUS TJI00ATILHOTO XapaKkTepa SKOJIOTrHYeCKUX TpodiemM
U MyTel WX pelIeHus OCPEICTBOM METOJI0B XUMUMU;

HKOJIOTUYECKOTO MBIILICHHUS, YMEHHUSI pPYKOBOJACTBOBATHCS UM B [TO3HABATEIBbHOM,
KOMMYHUKAaTUBHOU U COIIMAIbHON MTPAKTHUKE.

METAITPEAMETHBIE PE3VYJIBTATHI

MeranpenMeTHble pPe3yJabTaThl OCBOCHUS OO0pa30BaTEIbHOW MPOTPAMMBI 10
XHUMHH OTPa)KAIOT OBJIAJICHUE YHUBEPCAJIbHBIMU MMO3HABATEIILHBIMU JIEUCTBUSIMHU, B TOM
quclie:

1) Ga30BBIC JIOTHYECCKUE ACUCTBUS:

BBISIBJISITH IPUYMHBI U CIIEJICTBUS MMPOCTHIX XUMUUECKHUX SIBJICHUIA;

OCYIIECTBIISITh CPAaBHEHHE, KJIACCU(DUKAIINIO XUMUYECKUX BEIIECTB MO 3aJaHHBIM
OCHOBAaHUSM M KPUTEPHUAM JIJISl YKA3aHHBIX JIOTHUECKUX OTIEPAIIHii;

CTPOUTB JIOTHYECKOE CYXKICHHE MOCIe MPeIBAPUTEIHHOTO aHaIN3a, BKITIOYAIOIIee
YCTaHOBJICHHUE MPUYMHHO-CIIEICTBEHHBIX CBA3EH

co3/aBaTh, MPUMEHATHh U MPEOOPA30BbIBATh 3HAKU U CUMBOJIBI, MOJICIIA U CXEMBbI
JUTS pelIeHus] y4eOHBIX M MO3HABATEIBHBIX 3a/1a4u C TTIOMOIIBIO MEarora;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTUE XUMHUYECKUX MPOLECCOB M  HX
MOCJIEICTBUS;

2) 0a30BbIC UCCIICIOBATCIIBCKUEC JCHCTBUA

C MOMOIIBIO Me1arora NPOBOJAUTh XUMHUYECKUN OIBIT, HECIOKHBIN SKCIIEPUMEHT,
JUTSL YCTAHOBJICHUSI OCOOEHHOCTEH 00BeKTa N3YUCHHsI, IPUUUHHO-CIICICTBEHHBIX CBA3EH
1 3aBUCHMOCTEH 00BEKTOB MEXITY COOOi;

C TMOMONIBI0 TMeAarora WM CamMOCTOSTENbHO (OPMYIHPOBATH O0O0OLIEHUS U
BBIBOJIBI TIO pe3yJIbTaTaM MPOBEICHHOTO HAOIIOICHNSI, OTIBITA;

3) pabota ¢ nHpOpMaIUeH:

BBISBJIATh JAeUIUTHl WHGOPMAIUU, JAHHBIX, HEOOXOMUMBIX IS PEIICHUS
MMOCTABJICHHOM 3a/1a4M;

peoOpa3oBbIBATh HHPOPMAIIUIO U3 OJTHOTO BUA B APYroi (TabIauIly B TEKCT U
mp.);

HCKaTh WIM OTOMpaTh MHPOPMAIUIO WM JIaHHBbIE U3 UCTOUYHHKOB C Y4ETOM
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MPEIOKEHHON yueOHOM 3a7]auM U 3aJaHHBIX KPUTEPUEB.

OBnajzieHre YHUBEPCAIBHBIMU YU€OHBIMU KOMMYHUKATUBHBIMU JIEUCTBUSIMHU:

OpraHU30BBIBATh YUeOHOE B3aMMOJICHCTBUE B rpymime (onpeaensith oOlue e,
pacrpenensTh poJiv, JOTOBApUBATLCA JIPYT C IPYTrOM U T. II.).

C MOMOIIBIO TIEIarora Wik CaMOCTOSITEIbHO COCTABJIATh YCTHBIE U MUCHMEHHBIC
TEKCThl C HCMOJIb30BAHUEM WJUIIOCTPATUBHBIX MaTEPUANIOB [JI1 BBICTYIUICHUS TEpen
ayIUTOPUEN;

OpraHU30BBIBATh Y4YEOHOE COTPYAHUYECTBO U COBMECTHYIO [ESTEIIBHOCTh C
YUHUTEJIEM U CBEPCTHUKAMH; pabOoTaTh WHIUBUAYAJIbHO W B TPYIINE: HAXOIUTH OOIIIee
pelieHre W paspemarb KOH(IMKTHI Ha OCHOBE COTJIaCOBAaHUS TMO3UIMKA W ydeTa
UHTEPECOB; (POPMYIUPOBAThH, APIYMEHTUPOBAThH U OTCTAMBATh CBOE MHEHUE;

OIICHUBATh KAYECTBO CBOETO BKJaja B OOIIUN MPOAYKT, MPUHUMAThL U Pa3CisaTh
OTBETCTBEHHOCTH U MPOSABISATh TOTOBHOCTH K MPEOCTABICHUIO OTYETA Mepe]l TPYHION.

OBnasieHne YHUBEPCATHHBIMU YU€OHBIMU PETYJISATUBHBIMU JICHCTBUSIMU:

oOHapyxuBaTh M (OPMYJIUPOBATh YUYeOHYIO MpoOJIeMy, ONpEeACNsITh Ieb
y4eOHOMU JIeITeIIbHOCTH;

BJIaJICTh OCHOBAMH CAaMOKOHTPOJIS, CaMOOILICHKH, TMPUHATUA PEUICHUN U
OCYIIECTBJICHHUS OCO3HAHHOTO BBIOOpA B YUEOHOU M TTO3HABATEIILHOM JIESITEIHHOCTH;

COOTHOCUTHh CBOW JICUCTBHUS C IUIAHUPYEMBIMHU pE3yJIbTaTaMH, OCYIIECTBIISITh
KOHTPOJIb CBOEW JEATEIBHOCTA B TIPOILIECCE JOCTHUKECHUS pe3yibTara, OMpPEACsATh
criocoObl IEUCTBUI B paMKax MPE/JI0KEHHBIX YCIOBUM U TpeOOBaHUMN, KOPPEKTUPOBATH
CBOU JICMCTBHS B COOTBETCTBUHU C U3MEHSAIONICHUCS CUTYalUEH;

JaBaTh aJICKBATHYIO OLIEHKY CUTYAIlMU U IpeaJiaraTh IJaH €€ U3BMEHECHUS;

pPEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IMPU PEHIEHUU Y4eOHOM
3aJ1a4u;

MOHUMATh MPUYHUHBI, MO0 KOTOPHIM HE OBLI JOCTHTHYT TPEOyEeMBIM pe3yibTaT
NEATeIbHOCTH, OMPENCNATh IMMO3UTHBHBIC HM3MEHCHHUS W HalpaBlICHHs, TpeOyronue
naabHenIen padoThl;

OCO3HAHHO OTHOCHUTHCS K APYrOMY YEJIOBEKY, €r0o MHEHHIO.

I[TPEAMETHBIE PE3VJIbTATBI

B coctaBe npeaMeTHBIX pe3yIbTATOB M0 OCBOEHHUIO 0053aTEIBLHOTO COJEPIKAHNUS,
YCTaHOBIIGHHOTO AaHHOW DenepanbHO paboueld MporpaMMoM, BBIIETSIOT: HAYYHBIC
3HAHMSI, YMEHHUS M CIHOCOOBI NEUCTBH, crneruduyeckue s ydeOHOro mpeaMeTa
«XuMUS», BUABI JEATEIHHOCTH MO TOJYYCHHIO HOBOTO 3HAHWA, €T0 MHTEPIPETAIIHH,
peoOpa30BaHUIO M MPUMEHEHHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYAIUIX:

MPEICTaBICHNE O 3aKOHOMEPHOCTSIX U TO3HABAEMOCTH SIBIICHUU TIPHUPOJIBI,
MOHMMaHUE OOBEKTUBHOW 3HAYMMOCTH OCHOB XHMHYECKOW HAyKd Kak oOOJIacTu
COBPEMEHHOTO E€CTECTBO3HAHUS, KOMIIOHEHTa OOIIeH KyJIbTyphl W TMPAKTHYECKOU
JIESITETPHOCTH YEJI0OBEKa B YCIOBUSX COBPEMEHHOTO 00IIECTBA; TOHUMAaHUE MECTa XUMUHU
Cpenu IpyruX eCTeCTBEHHBIX HAYK;

BJIaJICHIE OCHOBAMH MOHSATUIHHOTO alapaTa i CAMBOJIMYECKOTO SI3bIKa XUMHUH JIJIST
cocTaBlICHUsS (OPMYJT HEOPTAHMYECKUX BEIICCTB, YPABHCHHI XMMUUYECKHX PEaKIuid (¢
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OMOpON Ha aJropuT™M Y4eOHBIX JEWCTBUI); BIIaJICHME OCHOBAMHU XMMHUYECKOU
HomeHknaTypbl (IUPAC u TpuBHanbHOI) MU yMEHUE HMCHOJB30BATh €€ Uil pelIeHUs
y4eOHO-TI03HaBaTENbHBIX 337a4 C MOMOUIBIO YUUTENS; YMEHHE HCIOJIb30BaTh MOJIEIU
IUTs1 OOBbSICHEHUSI CTPOCHHSI aTOMOB U MOJIEKYJI 10 &JITOPUTMY € OTIOPOM Ha OIpeIeSICHNUS;

MPEJICTABICHUE O CUCTEME XMMHYECKUX 3HAHUN U YMEHUE C MOMOIIBIO YUUTENS
MPUMEHATh CUCTEMY XUMUYECKUX 3HAHUW 11 YCTAHOBJICHHUSI B3aUMOCBA3EU MEXKIY
W3yYEHHBIM MATEpPUAIOM M NIPU TOJYUYEHUHM HOBBIX 3HAHUM, a TAKXKE B MPOLECCE
BBITIOJIHEHUS Yy4eOHBIX 3aJaHuii W Tpu paboTe ¢ MCTOYHUKAMU XUMHYECKOU
uH(pOopMaIK, KOTOpasi BKIIIOYAET:

BAKHEHIINE XUMHYECKUE TMOHATHUS: XUMHYECKUN DSJIEMEHT, aTOM, MOJIEKYIa,
BEILIECTBO, IPOCTOE M CIOXKHOE BEUIECTBO, OJHOPOJHAS M HEOJHOPOJHASl CMECH,
OTHOCHUTEJIbHBIE aTOMHAasi W MOJEKYJISpHas Macchl, KOJMYECTBO BEIIECTBA, MOJb,
MOJIIpHAasi Macca, MOJIAPHBIM 00BbEM, OKCHJI, KUCJIOTa, OCHOBaHHUE, COJIb (CpeaHss),
XUMHUYECKAsl peaklusl, peakiud COCAUHECHUS, PEaKIMU Pa3JIOKEHUS, peaKiuu
3aMeIleHUs], peakuu 0OMeHa, TEeIUIOBOM 3(P(HEKT peakiuu, FK30- U IHAOTEPMHUUECKUE
peaKkiuu, pacTBOpP, MaccoBas J0JIs1 XUMHUYECKOTO 3JIEMEHTA B COEAMHEHHUH, MaccoBas
JI0JISI ¥ IPOLIEHTHAs! KOHUEHTpALKs BEIIECTBA B pACTBOPE, AP0 aTOMA, SJIEKTPHUUECKUN
CJIOW aToMa, aToMHasi opOuTalb, paguyC aTroMma, BAJIEHTHOCTh, CTENEHb OKHCIICHMS,
XUMUYECKas CBS3b, JIEKTPOOTPULATEIBHOCTD, MOJSPHAs W HEMOJISIPHAS KOBAJICHTHAs
CBA3b, MOHHAsl CBSI3b, METAJUIMYECKasl CBS3b, KpHUCTAJUIMUECKash peuieTka (aTomHas,
WOHHAs, METaJInyecKas, MOJIEKYJspHas), WOH, KAaTHOH, AHWOH, JJIEKTPOJIUT U HE
ANEKTPOJUT,  DJIEKTPOJIMTHYECKAsT  JUCCOLMAIMS, pEeaklMh HMOHHOTO OOMeHa,
OKUCJINTENIbHO-BOCCTAHOBUTEIBHBIE ~ PEAKLWHU, OKHUCIUTEIb W  BOCCTAHOBUTEID,
OKHUCJICHHE W BOCCTAHOBJICHHUE, SJIEKTPOJU3, XUMHUYECKOE paBHOBECHE, OOpaTUMBbIE U
HeoOpaTUMBbIE pEaKIMHM, CKOPOCTh XHMMHUUYECKOW peakldd, KaTalu3aTtop, MNpeaeiabHO
nonyctumasi konuentpamus (I11IJ1K), koppo3usi MeTasioB, CIJIaBhbl;

OCHOBOITOJIArarIIMe 3aKOHbl XUMHUU: 3aKOH COXpAaHEHUs Macchl, Ilepuoanuecknii
3akoH J[. 1. MeHeneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOrajpo;

TEOPUU XHMMHUHU: aTOMHO-MOJIEKYJISIDHAs TEOpHUsl, TEOPHUS DIEKTPOIUTHUYECKOU
JCCOLIMALINN, & TAKXKE IPEICTABICHHUS O HAyYHBIX METOJAX MO3HAHUSA, B TOM YHCIIE
AKCIIEPUMEHTAJIBHBIX U TEOPETHUYECKUX METOHAX MCCIEIOBAHUS BEIIECTB U MU3YUYCHUS
XUMHWYECKUX PEaKIU;

MPEJICTABIEHUE O MEPUOJANYECKON 3aBUCUMOCTH CBOMCTB XUMUUYECKUX 3JIEMEHTOB
(pamuyc aroma, »BJIEKTPOOTPULIATENIBHOCTh), MPOCTBIX M CIOXHBIX BEHIECTB OT
MOJIOKEHUs 3JeMeHTOB B Ilepmoandeckoid cucteMe (B MalblX MEpUOAAX U TIJIABHBIX
MOATPYIIAX) U JIEKTPOHHOTO CTPOCHHUSI aTOMa; YMEHHE OOBSICHATH CBA3b IMOJOKEHUS
aneMeHTa B llepmoamyeckon cuCTeME € YHCIOBBIMU XapaKTEPUCTHUKAMH CTPOECHHS
aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB U 3apsj sapa, OOIIee YUCIO SJIEKTPOHOB),
pacnpenesneHueM JJIEKTPOHOB IO SHEPreTUYECKMM YPOBHSM aTOMOB IIEPBBIX TpEX
MIEPUOJIOB, KA M KaJbIUs; KIACCU(DUIIMPOBATH XUMHYECKHE DJIEMEHTHI C OMOPOi Ha
onpeneneHust GU3NIECKOro cMbiciia HUPPOBBIX JAHHBIX MEPUOTUUECKON TaOIUIIBI;

YMEHHUE KJIacCU(PUIIUPOBATH XUMUUECKHUE DJIEMEHThI, HEOPTaHUYECKUE BELIECTBA U
XUMHUYECKHE PEAKUUH C ONOpPOM HA CXEMbI; OINPEIENATh BAJIEHTHOCTb WU CTEICHBb
OKHCJICHUSI XUMHUYECKHUX JIEMEHTOB, BUJ XUMHYECKOW CBSI3M W THUIl KPUCTAIUIMYECKOU
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CTPYKTYpPBI B COEIMHEHUSIX, 3aps]l HOHA, XapaKTep CPe/lbl B BOJHBIX pACTBOPAX BEILECTB
(KUCOT, OCHOBaHUM ), OKUCIUTENb U BOCCTAHOBUTEID 10 AJITOPUTMY YUE€OHBIX I€UCTBHIA;
YMEHHUE XapaKTEepU30BaTh C ONOpPOl Ha cXeMy (QU3WYECKUEe U XUMUYECKUE
CBOICTBa MPOCTHIX BEIIECTB (KUCIOPO, 030H, BOJOPOA, rpaduT, aiMa3, KpEMHUH, a3oT,
docdop, cepa, X0p, HATPUL, KA, MAaTHUM, KaJIBITUH, AIFOMUHUMN, )KEJI€30) U CIIOKHBIX
BELIECTB, B TOM YHCIE HX BOJHBIX PAcCTBOPOB (BOJA, aMMHakK, XJIOPOBOIOPOJ,
CEPOBOJIOPOJI, OKCHIBI U THAPOKCUABI MeTauioB I - [IA rpymm, amomununs, menu (I1),
uuHka, xenesa (II u II), okcuasl yruepoaa (I u 1V), kpemuus (IV), azota u dpocdopa
(III u V), cepot (IV u VI), cepnucras, cepnas, a3otucras, a3orHas, (ochopnas,
yroJibHasi, KpEMHUEBAs KUCJIOTA U UX COJIM); OMHUCHIBATH C ONMOPOM Ha IJIaH U KIIOYEBbIE
CJIOBA; YMEHHE MPOTHO3UPOBATh U XapaKTepU30BaTh CBOIMCTBA BEIIECTB B 3aBUCUMOCTH
OT MX COCTaBa M CTPOEHHUs TMOCe MPEeABAPUTENILHOIO aHaliu3a IOJA PYKOBOJCTBOM
nejarora, NPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT HX CBOWCTB, BO3MOXXHOCTb
MPOTEKAHUSI XUMUYECKUX MPEBpAIIEHUN B PAa3IUYHBIX YCIOBUAX, BIUSHUE BEIECTB U
XUMHYECKUX MPOIECCOB HA OPTaHU3M YeJIOBEKA M OKPYKAIOIIYIO MPUPOJIHYIO CPEIY;

YMEHHE COCTaBISATh IO 0O0pasily, CXeMe, aIroOpuTMy Y4eOHBIX JEHCTBUUN
MOJIEKYJISIpHbIE U MOHHBIE YPAaBHEHHS Peaklii (B TOM YKCIIE PeaKuii HOHHOTO 0OMeHa
U  OKHUCIIHMTEIbHO-BOCCTAHOBHUTENIbHBIX PEAKINil), WIUTIOCTPUPYIOIIUX XUMUYECKHUE
CBOMCTBAa M3YYCHHBIX KJIacCOB/ TPyNI  HEOPraHWYECKMX BEINECTB, a TaKXkKe
MOJITBEPIKAAIOIINX TEHETUUYECKYIO B3aUMOCBSI3b MEKy HUMH;

YMEHHE BBIYHCIATh OTHOCUTEIBHYIO MOJEKYISIPHYIO M MOJIIPHYIO MaccChl
BEIIECTB, MACCOBYIO JIONI0 XUMHUYECKOTO 3JIEMEHTa B COCJIMHEHHH, MAcCCOBYIO OO
BEIIECTBA B PacTBOPE, KOJIMYECTBO BEIIECTBA M €ro Maccy, 00bEM ra3oB ¢ OMOpPOH Ha
oOurue hopMybl; yMEHUE TPOBOJUTE PACUETHI MO YPABHEHUSIM XUMHUYECKUX PEAKIUM U
HaXOAUTh KOJIUYECTBO BEIIECTBA, 00BEM M MAcCy peareHTOB WM MPOAYKTOB PEAKIUU C
OTIopoit Ha 0Opasell, aIrOpUTM yIeOHBIX JICHCTBHIA;

BJIa/ICHHE OCHOBHBIMHU METOJaMH HAYYHOTO TO3HAHUs (HAOII0ACHNE, U3MEpPEHNE,
HKCIIEPUMEHT, MOJCIIUPOBAHUE) MPU M3YYCHUM BEIIECTB M XUMHYECKUX SBICHHUI C
OTIOpONl Ha aJNrOpUTM Y4YeOHBIX ACHCTBHI; ymeHUe chopMmymnupoBaTh IpobiieMy u
NPEIJIOKUTD MMYTH €€ PEIICHHUs C TOMOIIBIO TIe1arora; 3HaHue OCHOB 0€3011acHOM paboThI
C XUMHUYECKUMH BEIIECTBAMH, XUMUYIECKOH TOCY0M U 1a0OpaTOPHBIM 000PYI0BAHUEM;

HaJIM4YHUe MPAKTUYECKUX HABHIKOB IJIAHUPOBAHUS M OCYIIECTBICHHS CIICTYIOIINX
XUMHYECKUX DKCIEPUMEHTOB TOJI PYKOBOACTBOM YUYHUTENsI C OOCYXKICHHEM IUIaHa
paboThI HIIM COCTABICHUEM TaOHUIIHI:

U3y4EHUE U ONUcaHue PU3NUYECKUX CBOICTB BEILIECTB;

O3HAKOMJICHUE C PU3HMUECKUMH i XUMUYECKUMH SIBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIONTUE PU3HAKH MPOTEKAHUS XUMUYECKUX PEaAKITUH;

U3Y4YEHHUE CIIOCOOOB pa3/IEICHUsI CMECEH;

MOJIy4eHHE KUCIIOPO/1a U U3YUEHHUE €TI0 CBOMCTB;

MOJIy4€HHE BOJOPOJA U U3yUYEHHE €0 CBOWCTB;

MOJIYYEHHE YIJIEKHCIIOTO ra3a U U3y4eHHE €ro CBOICTB;

MOJIy4YE€HHE aMMHUaKa U U3YYEHUE €ro CBOICTB;

MIPUTOTOBJICHUE PACTBOPOB C OINPENCICHHOM MacCOBOW JOJIEM PacTBOPEHHOTO
BELIECTBA;
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WCCJICIOBAHNE M OTMKCAHHE CBOWCTB HEOPTaHWYCCKUX BEIIECTB Pa3IMYHBIX
KJIaCCOB;

MPUMEHEHUE WHIUKATOPOB (JakMyca, MeTuiopaHxa W (deHondTanenna) s
OTIpeIeTICHHs XapaKTepa CpeIbl B pacTBOpaxX KUCIOT U IIEJI0Yei;

W3YYCHUE B3aMMOJCHCTBHUS KHUCJIOT C MeETaUlaMH, OKCHIAaMHU METaJlIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMH, COJISIMH;

MOJIYYCHHE HEPACTBOPUMBIX OCHOBaHHI;

BBITECHEHHE OJTHOTO METajlla APYTUM U3 PacTBOpa COJIH;

MCCIIeI0BaHNEe aM(POTEPHBIX CBOMCTB THAPOKCH/IOB ATFOMUHUS U ITUHKA,

peIICHHEe  DKCICPUMEHTANBHBIX 3amad 1o Teme «OCHOBHBIC — KJIAcChI
HEOPTaHUYECKUX COCTUHCHU,

pEeIICHHEe  OSKCIEPUMEHTAJIBHBIX 3a7a4 1Mo TeMe  «DJICKTPOJUTHYCCKAs
TUCCOITUAITISY;

pEIICHHE IKCIIEPUMEHTAIBHBIX 3aJlad Mo TeMe «BakHelmme HeMeTayulbl U HX
COCTTUHCHHS;

pEIICHHE SKCIICPUMEHTAIBHBIX 3amad 1Mo TeMmMe «BakHeWmue MeTalibl U X
COCTTUHCHHS;

XUMHYECKUE SKCTICPUMEHTHI, HILTIOCTPUPYIOIINE PU3HAKHA TPOTEKAHMS PEaKIIUN
MOHHOI0 OOMEHa;

KayeCTBEHHBIC pEaKIMM Ha TMPUCYTCTBYIONIME B BOJHBIX pPAacTBOpPax HOHBI:
xjopua-, Opomua-, wuoaua-, cyinbdar-, ¢ocdar-, kapOOHAT-, CHIUKAT-AaHUOHBI,
TUIPOKCU-MOHBI, KaTHOHBl aMMOHUS, MarHusi, KajblUs, aJIIOMUHUS, kene3a (2+) u
xenesa (3+), meau (2+), IIMHKa;

YMEHHE TMPEACTaBIATh pe3yJdbTaThl JKCIIepUMEHTa B (GOpMe BBIBOJIOB,
JI0Ka3aTeIbCTB, TPa(UKOB M TAOIUI] U BRISIBISATH IMIUPUUECKIE 3aKOHOMEPHOCTH;

BJIaJICHHUE TIpaBUiIaMu 0€30MacHOro OOpaleHus C BEIECTBAMHU, UCIIOIb3YEeMbIMH
B MTOBCEITHEBHOM >KM3HM, a TAK)KE MPaBUIIaMU TIOBEICHUS B IIEJIAX COepEKEHUS 3I0POBbS
U OKpY’Kalolel NPUPOJHON Cpelbl; MOHMMaHuEe Bpeaa (OMacHOCTH) BO3JACHCTBHUS Ha
KUBbIE OPraHU3MBbl OMpPEIENEHHBIX BEHIECTB, a TaKXe CIOCOOOB YMEHBIICHUS U
NPEIOTBPAIICHUS UX BPEIHOTO BO3JCHCTBUS;, MOHUMAHWE 3HAYCHUS >KUPOB, OCIIKOB,
YTIIEBOOB JIJIsl OpraHU3Ma YE€JIOBEKa;

BIAJICHUE OCHOBAMHM XUMHUYECKOW T'PaMOTHOCTH, BKIIOYAIONICH yMEHUE
MPaBWIBHO MCIOJIB30BaTh W3Y4YEHHBIE BEIIECTBA M Marepuayibl (B TOM YHCIIE,
MUHEpaJIbHbIE YIOOPEHUSI, METAJUIBl M CIUIABBI, MPOAYKTHI MEpepadOTKH MPHUPOIHBIX
WMCTOYHUKOB YTJIEBOAOPONOB (yriisi, MPUPOJHOTO Ta3a, HepTu) B OBITY, CEIHCKOM
XO3sIICTBE, Ha TMPOM3BOACTBE; YyMEHHE MPUBOAUTH TMPUMEPHI  MPABUIBLHOTO
MCITOJIb30BaHUS U3YYCHHBIX BEIIECTB U MAaTEPHAJIOB,;

YMEHHUE YCTaHABIMBATH CBSI3M MEXAY PEaIbHO HAOIMIOAAEMBIMH XUMUYECKUMHU
SBIICHUSIMH ¥ TIPOIIECCAMH, TPOUCXOIAINIMMUA B MAKpPO- U MHUKPOMHUPE, OOBSCHATH
MPUYUHBI MHOTOOOpa3usi BEIIECTB; YMEHHWE HMHTETPHPOBATH XUMHUYECKHE 3HAHUS CO
3HAHHSIMU JIPYTUX YI4EOHBIX TPEIMETOB C MMOMOIIBIO Me1arora;

nmpeacTaBieHne o cdepax mNpodhecCHOHATHHOW NESTeTbHOCTH, CBS3aHHBIX C
XAMHEH ¥ COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAHHBIMU Ha TIOCTH)KCHHSIX XUMUICCKON
HAyKHW; HAJMYHE OMBITa padOTHI C Pa3IMYHBIMU UCTOYHUKAMH HH()OPMAIIUU IO XUMHH
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(HayyHO-TIONYJIIpHAsA JIUTEpATypa, CJIOBAapH, CIPABOYHUKHU, HHTEPHET-PECYPCHI) C
OMOPOW Ha aNrOPUTM: YMEHHE OOBEKTHUBHO OLIEHHBATh MH(OPMALIMIO O BEUIECTBAX, UX
IIPEBPALIECHUAX U TPAKTUYECKOM ITPUMEHEHUMU.

TpeboBanusi K TNpeAMETHBIM pE3yJbTaTaM OCBOCHHUS Y4YeOHOro mpeamera
«XUMHUS», pacnpeieNIeHHbIE 110 ToJaM 00y4eHHUsI

Pe3ynpTaThl 1Mo rogam QOpMyNHMpYIOTCS IO NPUHLHUIY J00aBICHUS HOBBIX
pEe3yAbTAaTOB OT I0Jla K TOJy, YK€ Ha3BaHHbIE B MPEABIAYLIIMX roAax MO3WUILIHMH, Kak
MPaBUJIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUYUTHIBAIOTCS (PE3yJIbTaThl OYEPETHOTO roAa
[0 YMOJIYAHUIO BKJITIOYAIOT PE3YJIbTAThl IPEIbIIYIIUX JIET).

8 KITACC

pPacKpbIBaTh CMBICI OCHOBHBIX XHUMHMYECKMX TOHATHH: aToM, MOJEKYIa,
XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOIHAS U
HEOJHOPO/HAs), BaJECHTHOCTh, OTHOCHUTEJIbHAs aTOMHAs M MOJEKyJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBas J0JIsI XUMUUYECKOIO JIEMEHTA
B COCIAWHEHUHW, MOJIAPHBIH OO0OBEM, OKCHJ, KHCJIOTa, OCHOBaHHUE, COJb,
*3IEKTPOOTPUIIATETLHOCTH ™, CTETECHb OKUCJICHUS, XUMUYECKas  peaxIius,
KJaccupuKaIMsl peakiuid: pPeakiuh COCAMHEHUS, PEaKIUU Pa3JIOKEHUS, PEaKIIHH
3aMeIleHUs], PeaKuu 00OMEeHa, 9K30- U SHJOTEPMUUYECKUE PEAKIIUHU; *Ter1oBoi 3 dexT
peakuuu™; siapo aToma, dJIEKTPOHHBINA CJIOM aroma, aTOMHasi OpOUTalb, palyCc aTroMma,
XUMUYECKas CBS3b, MOJISIPHAs W HEMOJISIpHAs KOBAJICHTHAs CBS3b, MOHHAS CBS3b, UOH,
KaTHOH, aHHWOH, pacTBOp, MaccoBas JOJIsI BEUIECTBA (IPOLIEHTHAs KOHILIEHTpAIUs) B
pacTBopeE;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX TOHATHH (cM. m. 1) u
OPUMEHATH 3TH HOHITUS MIPU ONUCAHUM BEUIECTB U UX IIPEBPALICHUN;

UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JUIsI COCTaBieHHUS (OpMYJ BEIIECTB,
MOJIEKYJISIPHBIX YPABHEHUM XUMUUYECKHUX PEAKIIUiA, JIEKTPOHHOTO OanaHca;

OTIPEJIENSITh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCAMHEHUSX; CTETICHb
OKHUCJICHHS DJIEMEHTOB B OMHAPHBIX COCJUHEHHUSAX C OMOPOW Ha OMpENesIeHHs, B TOM
YUCJI€ CTPYKTYPUPOBAHHBIE, ITPUHAICKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCy
coenmuHeHU To (GopmyiaMm; BHUJ XHUMHYECKOW CBS3M (KOBAJIGHTHAs W HOHHAs) B
HEOPraHUYECKUX COCIMHEHUSIX;

MMETh IMPEJICTABICHUE O CHUCTEME XHMHUYECKHMX 3HAaHHWM, YMEThb C IOMOILIbBIO
YUUTENS] IPUMEHSTh CHUCTEMY XUMHUYECKUX 3HAHWM, ISl YCTAHOBJIEHHUSI B3aUMOCBSI3H
MEXIy U3y4YeHHBIM MaTEepHAIOM U MPH MOJYYCHUH HOBBIX 3HAHMM, a TaKKe MpU padoTe
C WCTOYHHKAMH XHUMHYECKOW wuHPopmaruu. OpHEHTHPOBATHCA B TMOHATHAX U
ONepUpPOBATH MU HA OA30BOM YPOBHE, TPUMEHSTh IIPHU BHIMIOJIHEHUN YUEOHBIX 3aJaHUN
U PELICHUHM PACUYETHBIX 33Ja4 C OMOPOM Ha alrOpuTM Y4YEOHBIX ACHCTBUI H3yUYECHHBIE
3aKOHBI M TEOPUH: 3aKOH COXpaHeHHus Macchl, [lepuonnueckuii 3akon .M. Menneneesa,
*3aKOH TIOCTOSIHCTBAa COCTaBa™, 3aKOH ABOTaJpo; aTOMHO-MOJEKYJSIpHAs Teopusl.
CooTHOoCcUTh 00O3HAUEHMS, KOTOpble UMeroTcsa B Tabmuie «llepuoamueckasi cucrema
xuMudecknx diemeHTtoB J[. 1. MenaeneeBa» ¢ YHCIOBBIMU XapaKTEPUCTHKAMU
CTPOCHHSI aTOMOB XMUMHUYECKHX OJJIEMEHTOB (COCTaB W 3apsii fnpa, oOlliee 4ucio
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ANIEKTPOHOB U PACTIPEICICHUE UX MO0 AIEKTPOHHBIM CIOSM);

KJIacCU(UIMPOBATh XUMHUYECKHE DJIEMEHThl; HEOPraHMYECKHE BEUIECTBA;
XUMUYECKHE peakiuu (M0 YHCIY M COCTAaBy YUYaCTBYIOIIMX B PEAKIHMH BEIIECTB, IO
TEIVIOBOMY 3(PeKTy, M0 M3MEHEHUIO CTENEHU OKHUCIEHUS XMMHUYECKHX 3JIEMEHTOB) C
OIIOPOM HA CXEMBI,

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA  BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAAs OMUCAHUE MPUMEPAMHU MOJEKYJIAPHBIX YpaBHECHUU
COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUN C OIOPON HA CXEMBI;

IIPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT MX COCTaBa M CTPOCHMS;
BO3MOHOCTU MPOTEKAHUSI XMUMUYECKUX MPEBPALICHUN B PAa3JIUYHBIX YCIOBUSX MOCIE
IpEeIBAPUTEIBLHOTO OOCYKJIEHHUS C 11€1arorom;

BBIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJIIDHYIO MAacChl BEILIECTB;
MacCOBYIO JIOJII0 XMMHUYECKOT'O AJIEMEHTa Mo (PopMyJie COCIMHEHHUS; MAaCCOBYIO OO
BEILIECTBA B PACTBOPE; MPOBOAUTH PACUEThl MO YPABHEHUIO XMMHYECKOW pPEAKIMHU C
OIIOPOY Ha AJITOPUTM;

NPUMEHSITh OCHOBHBIE OIEPAIIMHM MBICIUTEIBHON NEATEIbHOCTH — aHAIN3 |
CUHTE3, CpaBHEHHE, O000IIeHHe, CHUCTEeMaTu3alus, Kilaccuukanus, BBIIBICHHUE
MPUYUHHO-CIICICTBEHHBIX CBSI3€H — JJISI M3YUYEHMS] CBOWCTB BEIIECTB U XUMHYECKHUX
peakiuii; eCTeCTBEHHO-Hay4YHbI€ METOJbl TO3HAHUS — HaONIoIeHne, H3MEpPeHHe,
MOJICIMPOBAHKE, SKCIEPUMEHT *(pealibHblii W MBICICHHBIN)* T0J PYKOBOACTBOM
neaarora;

CJIeIOBaTh MpaBHJIaM TOJIb30BaHUS XUMUYECKOM MOCYyAOH M JabOpaTOPHBIM
o0opyZOBaHUEM, a TakXKe MpaBUjiaM OOpaIlleHHs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIMSIMU IO BBITIOJTHEHHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB MO MOJIYYEHUIO U
coOMpaHUI0 Ta3000pa3HBIX BeElIeCTB (BOAOPOJAa M KHUCIOPOJAA), MPUTOTOBICHUIO
PacCTBOPOB C OIPEICIEHHON MACCOBOM JOJIEHM PACTBOPEHHOTO BEIIECTBA; IUIAHUPOBATH U
IPOBOJIUTh XUMHUYECKHE SKCIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB IIEJIOYEH H
KHACTIOT C TOMOIIBI0 WHAMKATOPOB (JaKkMyc, deHondTanenH, METUIOpaHXK U Jp.),
NOATBEPKIAIOUIMX KAUYECTBEHHBI COCTAaB HEOPraHMYECKUX BEIIECTB (KaueCTBEHHBIE
pEeaKIMu Ha MOHBI) O] PYKOBOJCTBOM I€Jarora.

9 KIIACC

PAcCKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHUH: XUMUYECKUI 3JIEMEHT,
aToM, MOJIEKYJa, WOH, KAaTHOH, AaHWOH, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb OKUCICHHS, XUMHUYECKAs peakius,
XAMHUYECKasi CBSI3b, *TETUIOBOM d(DPEKT peakiuu, MOJIb*, MOJISIPHBIA 00BEM, pacTBOP;
ANEKTPOJIUTHI, HEIIEKTPOJIUTHI, SJIECKTPOIUTHYECKAs] JUCCOLHUALINS, PEAKIIMK MOHHOTO
oOMeHa, KaTaim3aTop, *XMMHUYECKOE paBHOBECHE, OOpaTUMbIE U HEOOpaTUMBbIC
peaKIuu™, OKUCITUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH, OKUCIUTENh, BOCCTAHOBUTED,
OKHCJICHE W BOCCTAHOBJICHHE, aUIOTPOMNUs, aM(pOTEPHOCTh, XHUMHUYECKas CBS3b
(KoBaneHTHAsl, HMOHHAsl, MeETaJUIMYecKas), KpUCTa/UIMuecKas pemeTka, *Koppo3us
METAJJIOB, CIUIABbl; CKOPOCTh XUMHUUYECKON peakiuu™, MpeaeabHO JOomycTUMas
konuenTpanus (1K) BemecTsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUUYECKUX MOHSATUH (cM. M. 1) u
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IIPUMEHSTH 3TH TOHATHUS IIPY ONIMCAHUM BELIECTB U UX IIPEBPALICHUN;

UCIIOJIb30BaTh 3HAKM M CHUMBOJIBI i1 (PUKCALUU PE3YNbTATOB HAOIIOJEHUMH,
COCTaBJIEHUs (OPMYJI BEIIECTB M YPaBHEHHH XMMUYECKUX DPEAKUUMN, 3alHMCH JTaHHBIX
yciioBui 3a1a4. Mcnonas3oBath 0003HaueHus, uMeronrecs B llepuoanueckoii cucreme u
Ta0IMIE pACTBOPUMOCTH KUCIIOT, OCHOBAHUH U COJIeH B BOJIE JJIsI BHIMIOJTHEHUS 3aJaHUN.

ONpENENATh BAJICHTHOCTh M CTENEHb OKHCICHHS XUMHUYECKUX DIJIEMEHTOB B
COCIMHEHUAX PA3JIUYHOTO COCTaBa; IMPHUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COEIMHEHUN C OIIOPOU HA OIIPEIEIICHUs], B TOM YUCIIE CTPYKTYPUPOBAHHBIC; BUJIbI
XUMHYECKOM CBSI3M (KOBAJIECHTHAsl, WOHHAs, METAJJIMYECKas) B HEOPraHUYECKHUX
COCIMHEHHUAX; 3aps]l MOHAa MO XUMHUYECKON QopMmylie; XapakTep cpeabl B BOJHBIX
pacTBOpax KHUCIOT M IIEJOoYel, *TUN KpPUCTAJUIMYECKOW PpEemETKH KOHKPETHOIO
BEIIECTBA™;

packpbiBaTh  cMmbici  [lepuognueckoro  3axkoHa J[.MI. MengeneeBa wu
JEMOHCTPUPOBATh €ro MOHMMAaHHUE: *OMHUCHIBATH U XAPAKTEPU30BATH* TAOIUYHYIO
dopmy Ilepmonnueckoit cHCTEMBbl XHMHUYECKHX OJEMEHTOB: pas3inyaTh MOHATHUA
«rnaBHas noarpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpymnma)», manbie u
Oo0JbIIINE TIEPUOJIBI;, *COOTHOCUTH™ 0003HAUCHHSI, KOTOPhIE UMEIOTCS B TIEPHUOINICCKON
TabJIMIIe, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMHUYECKUX DJIEMEHTOB
(cocraB u 3apsia spa, oOlIee YHCIIO JIEKTPOHOB U PACIIpeieNIeHUe UX 10 3JIEKTPOHHBIM
CIOsIM); *OOBACHATH* OOIIME 3aKOHOMEPHOCTH B M3MEHEHHWU CBOWCTB XMUMHUYECKUX
AJIEMEHTOB U MX COCIMHEHUH B MpelesiaX MaJIbIX MEPHOJ0B M TJIABHBIX MOATPYIIL C
Y4ETOM CTPOEHHUS X aTOMOB;

KJIacCu(UIUPOBATh XUMHYECKHE DJIEMEHTBI; HEOPraHUYeCKHe BEIIEeCTBA;
XUMUYECKHE peakiuu (M0 YKMCIY M COCTaBY YYacTBYIOIIMX B PEAKLHMH BEIIECTB, I10
TEIUIOBOMY 3P (HEKTy, 0 U3MEHEHHUIO CTETeHEH OKHCIIEHUS XUMUYECKUX IJIEMEHTOB) C
OIIOPOM HA CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) 00IIME U clienu(rUecKrue XUMHUYECKHE CBOMCTBA
BEILECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIAsl OMHCAHUE IMPUMEpPAMU MOJEKYISPHBIX U
VOHHBIX YPABHEHUN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIHI C OIMIOPON HA CXEMBI;

COCTaBJISATh YPABHEHUS SJIEKTPOJIUTUYECKON JUCCOLMALNM KUCIOT, LIEJI0Yed U
COJIeH; TOJIHbIE U COKpaUIEHHbIE YpaBHEHHs peakUuii HOHHOrO OOMEHa; ypaBHEHUs
peaKiui, MOATBEPKAAIOIINX CYIIECTBOBAHUE I€HETUYECKOU CBSI3U MEXKIy BEIIECTBAMHU
Pa3IMYHBIX KJIACCOB;

PacCKpbIBATh CYILIHOCTb OKHCIIUTEIBHO-BOCCTAHOBUTEIIbHBIX peaxkumit
MOCPEACTBOM COCTABJICHUSI 3JICKTPOHHOTO OajaHca 3TUX PEeaKIuii;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTM OT WX CTPOCHMS;
BO3MOKHOCTH HPOTEKaHHUs XMMHYECKMX MPEBPAIECHUN IIOCIE NPEABAPUTEIBHOIO
00CYXICHUS C Iearorom;

BBIYUCIIATh OTHOCHUTEIBHYIO MOJIEKYISPHYI0O M MOJISIPDHYIO MAacChbl BELIECTB;
MacCOBYIO JIOJK XHUMHYECKOTO 3JIEMEHTA M0 (POpMYJI€ COEAMHEHUS; MACCOBYIO JIOJIIO
BEILIECTBA B PAcTBOpE; IMPOBOAUTH PACUETHI MO YPABHEHUIO XMMMYECKOM PEAKLHH C
ONOPOW Ha aJITOPUTM;

CJIEI0BaTh IMpaBWIaM I0JIb30BAaHUSI XMMHMUYECKOW TMOCYAOW U J1a0OpaTOPHBIM
o00OpyZOBaHUEM, a TaKXKe€ MpaBUJIaM OOpAILIEHHUs C BEIIECTBAMH B COOTBETCTBUU C
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WHCTPYKITUSIMU TI0 BHITIOJTHEHUIO JTA0OPATOPHBIX XHMHUYECKUX OIBITOB TI0 MOJTYyYCHUIO U
coOMpaHHIo Ta3000pa3HbIX BEIIECTB (AaMMHAaKa U YTJIEKUCIIOTO ra3a);

MPOBOJUTL PEAKIINH, TOATBEPKAAIONINE KAaYeCTBEHHBIM COCTAaB pPa3IUIHBIX
BCIIIECTB: PACIO3HABATh OIMBITHBIM TYTEM XJIOPUA- OpPOMHI-, HOAUA-, KapOOHAT-,
docdar-, cunmkar-, Cyibdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHMSI 1 MOHBI H3yYCHHBIX
METaJIOB, IPUCYTCTBYIONINE B BOAHBIX PACTBOPAX HEOPTAHMUECKHUX BEIECTB;

MPUMEHSATh OCHOBHBIC OIEpPAIlMH MBICTUTCIBHON NEATeIbHOCTH — aHajdu3 M|
CUHTE3, CpaBHEHUE, 0000IIIEHIE, CUCTEMATH3AIINIO, BEISIBJICHHE TPUYUHHO-CJICICTBEHHBIX
CBSI3€H — JUISI N3YYCHHSI CBOMCTB BEIIECTB M XUMHUECKUX PEAKIIN; €CTECTBCHHO-HAYYHBIC
METO/TbI TIO3HAHMS — HAOJTIOICHUE, U3MEPEHHE, MOICIIMPOBAHNE, SKCIICPUMEHT (peaIbHBIN
Y MBICIICHHBIH ).
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TEMATHUYECKOE INTAHNPOBAHUE

Temarnueckoe MmIaHUPOBAHUE U KOJUYECTBO YaCOB, OTBOAMMBIX Ha OCBOEHHUE KAKJIOM TeMbl yueOHOro IpeaMeTa «XUMUS»
denepanbHOM aNaNTUPOBAHHONW OCHOBHOW 00pa30BaTelIbHOM MPOTrpaMMbl OCHOBHOTO OO0IIero oOpa3oBaHUsi 0OydYarOIIUXCS C
3aJIepKKOM MCUXUYECKOTO Pa3BUTHS, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOUIMM pasnenoM denepaiibHOil pabodeil mporpamMmsl
yueOHOro npeamMera « XuMHs» OCHOBHOM 00pa30BaTeIbHOM MporpaMMbl OCHOBHOTO o0111ero oopasosanus. [1pu atom Opranuzanms
BIIpaBE€ caMa BHOCUTb H3MEHEHHUS B COJEp)KaHHE M paclpeesieHHe y4yeOHOro wmarepuaia Mo rogamM oOy4yeHus, B
NOCJIEIOBATEIbHOCTh M3yYEHUs TeM U KOJMYECTBO YAaCOB HAa OCBOCHHME KaXKJIOM TEMBbI, ONpeAesieHHe OpraHUu3aluOHHBIX (OopM
oOyuenusi U T.N. OOOCHOBAaHHOCTH JITAHHBIX WM3MEHEHUH ompezaensercss BbIOpaHHBIM oOpa3zoBarenbHOM opranuzanuein YMK,
UHAUBUAYATbHBIMU TMCUXO(QU3NYECKUMHU OCOOEHHOCTSIMU KOHKpeTHbhIX oOywaromiuxcs c¢ 3IIP, cremneHbl0 OCBOEHHOCTH HMH
y4eOHBIX T€M, PEKOMEHIAMSIMU M0 0TOOpY M ajanTaluu yueOHOro MaTepualia o XuMuH, MpeicTaBlIeHHbIMU B [losicHUTENbHOI
3aMuCKe.

[Ipennaraem 2 BapuaHTa NMPUMEPHOTO TEMATHYECKOIO IJIaHMpOBaHMs A oOydaromuiicss ¢ 3[1P: nmepBbiil npenmonaraer
OCBOEHHE MPOTPaMMBI B MHKJIFO3UBHOM KJIACCE; BTOPOIl — B OTIEJIBHOM KJlacce.

1-if BapuaHT

Bcero 136 4, u3 Hux 7 4 — pe3epBHOE BpeMsI

8 KUIIACC

(2 4 B Henento, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BpEMsI)

MpumepHbIe TeMbl, OcHOBHOEe coaepaHue OCHOBHbIE BUAbI AeATeNIbHOCTU
pacKpbiBalowWwme AaHHbIN pa3aen obyuatrowmxca

nporpammol,
M KOIMYECTBO YacoB,
OTBOAMMOE Ha UX U3y4eHue

Paznen 1.I1epBoHayaibHbie XuMu4eckue nousiTus (20 u)
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Tema 1. XuMusl — BaKHas
06J1aCTh €CTeCTBO3HAHUA U
NMPAaKTU4€eCKOH [ esTe/IbHOCTU
4eJjioBeKa

(54)

[IpeaMeT XUMUU.* PoJIb XUMUU B )KU3HU Yesl0BeKa. XUMUS B
cucTeMe HayK. MeTozbl NO3HAHUS B XUMUM.*

Tena u BewecTBa. PU3nyeckue CBOMCTBA BElIECTB. ArperaTHoe
COCTOsTHMe BelllecTB. YucThle BelllecTBa U cMecu. Cioco6bl
pasgenieHus cMeceil. Pusrnyeckre U XUMHUYeCKUe SBJIEHUS.
[IpyU3HaKHU U yCI0BUSI TPOTEKAHUA XUMUYEeCKUX peaKIuH.
3HaKOMCTBO C IpaBUJIaMU 6€30MacHOCTH U NpHUéMaMU paboThl B
XUMHU4YecKoH JJabopaTopuu.

JeMoHCcTpanuu

1. JlabopaTopHOe 060pyZ0BAHUE.

2. Pazin4yHble BUJbl XUMUYECKOU MOCYIbI.

3. O6pasiibl BEleCTB.

4. Cioco6nl1 pa3piesnenusi cMeceld (puabTpoBaHue, BbITapUBaHUE,
JUCTUILIALMS, XpoMaTorpadus).

JlabopaTopHble U IPaKTUYECKHUE PaGOThI

JlabopamopHbie onbimbl:

OnucaHue GpU3NYECKUX CBOMCTB BEILECTB.

PasznesieHre cMecH ¢ TOMOIIbIO MarHuTa.

IIpakmuueckue pabomol:

Ne 1. JlJabopaTopHOe 060pyZ0BaHUE U TPUEMBI PaGOThHI C HUM.
[IpaBuJja 6e3omacHoM paboThl B XMMHUYECKOH J1TaGopaTOpHH.
Ne 2. OuncTKa 3arpsA3HEHHOWN NOBAapPEHHOM conun
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PackpbIBaTh CMBIC/ U3yYaEMBIX MOHATHH C TOMOLIBIO NeJjarora.

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

Pa3snyaTh YMCTbIE BEIECTBA U CMECH; OAHOPOHbIE U HEOJHOPO/IHBIE CMECH;

PaznunyaTh PpUsnvecKre U XUMHUYECKUE SIBJIEHUS C OIOPOH Ha onpeJesieHus.

OnpefesiTh NPU3HAKU XUMHUUYECKUX PEAKLUN U YCI0BUS UX TPOTEKAHUS.

CnenoBaTh NpaBUJIaM M10JIb30BAHUS XMMHYECKOM OCY10H 1 1abopaTOPHbIM
060pyI0BaHUEM, A TAKXKe IPaBU/IaM 00palleHH sl C XUMUYECKUMH Bellle-CTBaMU
B COOTBETCTBUU C MHCTPYKLMSIMHU 10 BBINOJHEHHIO TPAKTUYECKUX PAGOT MO/,
KOHTpOJIEM Ile/larora.

[I1aHUpOBaTh U POBOAUTH XUMUYECKUH SKCIIEPUMEHT 110 U3YYEHUIO U
ONUCaHUI0 GU3UYECKHUX CBOMCTB BEIIECTB, CIOCOGO0B pas/iesieHUs cMecei
BellleCTB I10/] pyKOBOACTBOM IeJjarora ¢ 06Cy>kJieHMeM IjiaHa paboThl.

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6HBIX 33/IaHUH U B ITpoliecce
HCCJIe0BaTeIbCKOM 1esITeIbHOCTH HayqHO-IONYJIIPHYIO JIUTEepaTypy
XMMUUYECKOT0 COZlepKaHUs, ClIpaBOYHble MaTepHyaJibl, pecypcbl UHTepHeTa oy,
PYKOBOJCTBOM eAarora.

BoicTpanBaTbh pa3BépHYThIe MUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPO Ha
MH}OopMaIHIo U3 yieOHUKA U CIPAaBOYHBIX MaTepHUaioB, IPaMOTHO
UCI0/1b30BaTh U3y4YeHHbIN NOHATUHHBIN aNlapaT Kypca XUMHUU



Tema 2. BemectBa
U XMMHYeCKHe peaKIuu
(154)

ATOMBI ¥ MOJIeKYJIbl. XUMUYeCKHe 3JIeMeHThl. 3HaKU (CHMBOJIbI)
XUMHUYECKHUX 3/1eMeHTOB. [[pOCThIe U CJIOXKHbIE BEleCTBA.
ATOMHO-MOJIEKYJIIPHOE YUEHHUe.

Xumundeckas ¢popmyJia. BaeHTHOCTb aTOMOB XUMHUYECKUX
3JIeMeHTOB. *3aKO0H MOCTOSIHCTBA COCTaBa BelecTB.*
OTHOCcHUTe/IbHAast aTOMHasi Macca. OTHOCUTe IbHAsl MOJIEKYJIsIpHast
Macca. MaccoBast /10J151 XHMH4Y€eCKOro 3JleMeHTa B COeIMHEHU .
dusnyeckue U XUMUYECKUE SIBJeHUSA. XUMUUECKas peaKIiusl.
[Ipu3HaKHU U yCI0BHUS NPOTEKAHUS XUMHUYECKUX PEAKIIUH.
XuMHyecKre ypaBHEeHHUsI.

Tunbl XUMUYECKUX peakuii (coeAMHEHYS], pa3/IOKeHHUS],
3aMelleHUs, 06MeHa).

3aKOH COXpaHeHHUs MacChl BEI[ECTB.

*M. B. JIoMOHOCOB — Y4€HBIH-3HIIUK/IONEAUCT.*

AemoHcTpauumn

dusnyeckue sBJIeHUd (pacTUpaHUe caxapa B CTYIKe, KUIIeHHe U
KOH/IeHCaIlusl BOJbI U T. [T.).

XuMuyeckue siBJeHUs (ropeHue CBeYH, pa3JioxKeHNe caxapa,
B3auMO/ieicTBHeE cepHOM KHCJIOTHI C XJI0pUA,0M 6apus,
passioxkeHHe ruapokcua Meau(1l), B3anMoieicTBUe XKestesa ¢
cepoii, B3auMo/iecTBUe XKeJle3a ¢ pacTBopoM cosu meu(11)).
OnBIT, MUTIOCTPUPYIOLIUH 3aKOH COXpPaHEHHUsI MacChl.

Na6opaTtopHbie U NpaKTUYeckue pabotbl

JlabopaTOpHBIE OMBITHI:

[IpuMeps! pU3NUeCKUX sABJEHUH (IIJ1aBJIeHHe BOCKa, TasHHe
JbJA).

[IpuMepbl XUMUYECKUX IBJEHUH (ITPOKaJIMBaHUE MeJHON
MPOBOJIOKY, B3aUMOIeCTBHE MeJIa C KUCJIOTOMH).

Mopei aTOMOB U MOJIEKYJI

MpakTnyeckan pabota N3 Mpu3HaKM NPOTEKAHMUA XMMMUYECKUX
peaKkumi

Berunciennst

— OTHOCUTEJILHON MOJIEKYJ/IIPHON MacChl BELIECTB;

— MaccoBoM A0JIN XUMHW4Y€CKOr'o 3JIEMEeHTa I10 cl)opMyﬂe
COeJUHEHHUA.

[IpUMeHSITh eCTECTBEHHO-Hay4YHble METO/bI IO3HAHUS (B TOM YHCIIE
Hab6JII0/JeHUE, MO/IeIMPOBAaHUE, IKCIIEPUMEHT) U OCHOBHBIE ONepaluu
MBIC/IUTEJIbHOM JIeITEIbHOCTH (CpaBHEHUE, KJacCubUKaLus) A1l U3yYeHHUsT
BellleCTB ¥ XMMUYECKHUX peaKlMi c ONOpOM Ha aJTOPUTM UJIU CXEMY.

PackpbIBaTh CMbIC/ U3y4aeMbIX MOHSATHIH U 3aKOHOB U IPUMEHATD 3TH MOHATHSA
IIpY ONMCAaHMH CBOMCTB BellleCTB U UX IpeBpallleHUui C 0NOpOoH Ha IJIaH U
KJII0ueBble CJI0Ba.

PasnnyaTh pusnyeckue U XUMHUYeCKHe IBJeHUS, 06'bSICHATD UX CYLIHOCTb C TOUKU
3peHUs1 aTOMHO-MOJIEKY/IIPHOTO yYeHUs1 C OOPOH Ha ollpe/ie/leHUs] U CXeMBbL

OnpezensiTb NpHU3HAKK XUMHYECKUX PEAKIMH, YCI0BUS UX TPOTEKAHUS.

O6BACHATD CYyIHOCTb PU3NUECKUX U XUMHUYECKHX sIBJI€HUH C TOUKH 3peHus
aTOMHO-MOJIEKYJIIPHOT'0 YYeHUs C UCII0/Ib30BaHWEM BU3yaJbHOU ONOPHI.

KnaccuduuupoBaTh XMMHYecKHe peakLiMH (110 YUC/IY U COCTaBY pearupyoumx u
00pa3ywIUXCS BEUECTB) C ONOPOM HAa CXEMBI.

CocTaBasITh GOpMYJIbl GMHAPHBIX BELIECTB [0 BaJIeHTHOCTH U ONpeJiesIsiTh
BaJIEHTHOCTb 110 popMyJiaM BelllecTB € ONOPOM Ha aITOPUTM yueOHbIX
JeUCTBUM.

PaccTaBiaTh K03$OHUINEHTHI B YpaBHEHHAX XUMHUUECKUX PeaKLUH ¢ onopoit Ha
QJITOPUTM y4eOHBIX e HCTBUH.

CnezmoBaThb NpaBU/IaM N0J1b30BaHUSA XUMUYECKOH TOCY01 U JTab0paTOPHBIM
060pyl0BaHMEM, A TaKKe TPaBUJIaM 00palleHHs C BellleCTBaMU B COOTBETCTBUU
C UHCTPYKLMAAMHU 110 BbINOJIHEHHUIO JTA60PaTOPHBIX XMMHUYECKUX OIBITOB MO/,
KOHTpOJIeM Iefiarora.

Hcnosib30BaTh NPU BbINOJHEHUH Y4eOHBIX 3alaHUH U B ITpoLiecce
UCCJIeloBaTe IbCKOM JleATeIbHOCTH
Hay4HO-TONYJIAPHYIO JINTePaTyPy XMMHUYECKOI'0 COiepKaHus, CIpaBOYHbIe
MaTepuaJibl, pecypcbl MHTepHeTa o/ pyKOBOACTBOM efiarora.

BbicTpauBaTb pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOH Ha
uHbOpMaLMIO U3 y4eOHHKA U CIIPABOYHbIX MaTepHaJIOB, FPAMOTHO
KCII0JIb30BaTh U3y4YeHHbIN NOHATUMHBIN anlapaT Kypca XUMUHU

Paspen 2. BaxkHeliline npeACcTaBUTe/IN HeOpraHuieckux Bemects (30 4)
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Tema 3. Bosayx. Kucnopoga.
MoHaTne 06 okcuaax

(54)

Bo3ayx — cMech ra3oB. CocTaB Bo3Jyxa.
Kuciopos — a/ieMeHT 1 IPOCTOE Bellle-
cTBO. 030H — *ajlIoTpoInHas MoAuHUKalus Kucaopoja.*

HaxoxneHue KuUcJiopoza B ripupoze, Q)st{ecxue U XMMHU4YECKHe

CBOMCTBA (peaKLMU OKUCJIEHHUS, TOpeHue). Y CI0BHUS
BO3HHWKHOBEHUS U peKpallieHUs ropeHus. [loHsaTHe

00 OKCHUAX.

*Crnoco6bl MOJIyYeHUs1 KUCJI0pOoAa B 1abopaTOpPUM U
NpoMbllZIeHHOCTU.* [IpuMeHeHMe kucaopoja. Kpyrosopor
KHCJI0pOoJia B IPUPO/e.

*TensioBoM 3P PeKT XUMUYECKON PEAKI[UH, IOHATHE O
TEePMOXMMHYECKOM YpaBHEHUH, 3K30*- U 3H/I0TepMUYECKUX
peakIusx.

*TonsinBo (HedTh, yrosb U MeTaH). 3arpsi3HeHHe BO3/yXa,
Croco6bl ero NpeloTBpalleHus. YcuaeHre NapHUKOBOI0
addexTa, pa3pylieHre 030HOBOI'O CJI0s.*

AemoHcTpauumn

BsaumogeiictBue pocdopa, cepsl U KeJjie3a ¢ KUCT0POJ0M
(BO3MOKHO MCIOJIb30BAaHHE BHU/IEOOIBITOB).
OnpesiesieHUE COZlepKaHUS KUCIOPO/a B BO3/YXE.
OnBbITHI, IEMOHCTPHUPYIOLIME YCJI0BHSI BOSHUKHOBEHUS U
MpeKpalleHsi FTOpeHusl.

Na6opaTtopHbie U NpaKTUYeckue pabotbl
JlabopaTOpPHBIH OIBIT:

O3HakoMJIeHHe ¢ 06pa3LaMH OKCH/IOB.
[IpakTHyeckas paboTa:

Ne 4. [TosiyyeHue KUCI0pPOAA, U3YYEeHHUE ero CBOMCTB.

Boruucienus
— MOJIEKYJIIPHOM MaccChl KUCJI0PO/a ¥ 030HA HA OCHOBaHUU
aTOMHOM MacCbl XUMHY€ECKOT0 3JIEMeHTa
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PackpbIBaTh CMBIC/I U3yYaEMBIX IIOHATHH U IPUMEHSATb 3TH NOHATHUS IPU
ONMCAHUHU CBOMCTB BELIECTB U UX PeBPAILEHUH C HCI0/Ib30BAHUEM OIMOPHBIX
CJIOB U KJIULLIE,

XapakTepu3oBaTh (OMUCHIBATB)C ONOPOL HA NIAH, CXeMY, KPDAMKYIO 3aNUCh
COCTaB BO3/yxa, HU3HYeCcKHe U XU-MUYeCcKHe CBOMCTBA KMCI0PO/ia, CIOCOObI
€ro NnoJiyyeHus, IpUMeHEeHNEe U 3HaYEHUE B IPUPO/IE U XKU3HU YesI0BEKA.

CpasHusamb peakyuu 2opeHus U Med1eHHO20 OKUCAEHUS C IPeJBapUTeIbHbIM
06CyKJeHreM MapaMeTpPOB CPaBHEHMUSI.

Co6upaTb NPUGOPHI /15 TOJTyYEHHUS KUCI0POa (BBITECHEHHUEM BO/bI U
BO3/yXa).

Pacrio3HaBaTh ONBITHBIM MYTEM KHUCJI0POJ N0/, KOHTPOJIEM IeAarora.

HWcnosb30BaTh XMMUYECKY0 CUMBOJIMKY AJ1s1 COCTaBJIeHUsI GOPMY.JI BELL|eCTB,
MOJIEKYJISIPHBIX ypaBHEHUH XUMHUYECKUX PEAKLUH C yYaCTHEM KUCJI0PO/a.

OO6BACHATD CYL{HOCTb 3KOJI0IMYECKHUX NTP06JieM, CBI3aHHBIX C 3arpsA3HEHUEM
BO3/yXa.

CnenoBaTb NpaBu/iaM 6e30macHoi paboThl B 1a60paTOPHUU PH UCI0JIb30BAaHUHU
XUMUYECKOH Mocyibl 1 060pyA0BaHUS NI0J] KOHTPOJIEM N1€JIarora, a TaKxe
IpaBUJIaM 06pallieHHsI C TOPIOYUMH BellleCTBaMH B ObITY.

H]IaHl/IpOBaTb H OCYLIECTBJIATH HAa NPAKTUKE XUMHWYECKHEe IKCIIepUMEHTHI,
NPOBOJUTH HAbJIIO/IeHHUs], Ie/IaTh BBIBOAbI 110 pe3y/IbTaTaM IKCIIepUMeHTa MoJ,
PYKOBO/ICTBOM Ileiarora.

YdacTBOBaTh B COBMeCTHOU paboTe B rpyIIle.

Hcnosib30BaTh NPU BLINOJHEHUH Y4e6HbIX 3alaHUH U B ITpoLiecce
UCCJIeloBaTeIbCKOM JleITeIbHOCTH HayYHO-NIONYJIAPHYIO JIUTepaTypy
XMUMUYECKOT0 COJleprKaHHs, CIpaBOYHble MaTepHaslbl, pecypcbl MHTepHeTa oz
PYKOBOJCTBOM IleZiarora.

BeicTparBaTh pa3BEépHYThIE MMCbMEHHBIE U YCTHBIE OTBETHI C OIOPOH Ha
uHdopMaryio U3 yye6HUKa U CIPaBOYHbIX MaTepHasIOB C ONOPOH Ha ILIaH,
IPaMOTHO UCI0JIb30BaTh U3y4YeHHbIN NOHATUHHBIN annapaT Kypca XAMUU



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

(54)

Tema 5. KosimuecTrBeHHBbIE
OTHOIIEHHUS B XUMUH
(44)

Bopopos — asieMeHT u mpocToe BelecTBo. HaxoxaeHue B
npupoze, Gu3nyecKre U XUMHYECKHE CBOMCTBA (Ha mpuMepe
B3aUMO/IEMCTBUS C HEMETA/VIaMU U OKCHU/JJAaMU METAJIIOB),
NpHYMeHeHHue, *Cr1oco6bl NoJIyyeHUs.*

[ToHATHeE 0 KHUCI0TaX U COMAX.

AemoHcTpauumn

[TosiyyeHue, cobupaHue U pacno3HaBaHKe BOJ0Poa.
l'openue Bogopoaa.

BsaumoeiictBue Bogopoja c okcuioM Meau(11).

Na6opaTtopHbie U NpaKTUYeckue paboTbl
JlabopaTOPHBIH OMBIT:

B3auMoieficTBHE KUCJIOT C MeTa/lJIaMH.
[IpakTHyeckas paboTa:

Ne 5. [TonyyeHue BOAOPOAA, U3YYEHHUE €TI0 CBOMCTB.

Boiuuciaenust
— MOJleKleHpHOI;‘l MaccChI BellileCTBa Ha OCHOBAaHHUH ATOMHOH
MacCChbl XUMUYECKUX 3JIEMEHTOB

KosnyecTtBo BemecTBa. MoJsib. MoJisipHag Macca. 3akoH
ABorazpo. MosisipHbIi 06 BEM ra3oB. Pac4éThl M0 XUMHUYECKUM
ypaBHEHUsM.

JleMoHCcTpanusa
06pasLbl BeLlecTB KOJIMYECTBOM 1 MOJIb.

Berunciennst

— 06pEéMa, KOJIMYEeCTBa Bell[eCTBa ra3a 10 ero U3BeCTHOMY
KOJINYECTBY BellleCTBA U 06BEMY;

— 06'BEMOB ra3oB 10 YpaBHEHHIO peaKI[M1 HAa OCHOBE 3aKOHA
00'bEMHBIX OTHOIIIEHUH ra30B
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PackpbIBaTh CMBIC/I U3yYaEMBIX IIOHATHH U IPUMEHSATb 3TH NOHATHUS IPU
OMUCAHUHU CBOMCTB BELIECTB U UX NpeBpalleHHH.

XapakTepu3oBaTh (ONUCHIBATh) GU3UUECKHE U XUMUUYECKHE CBOMCTBA BOAOPOJA,
CI0COGBI €ro NoJIy4YeHHs], IPUMEHEHUE C ONIOPOH Ha MJIaH, KPaTKYIo 3aIlUCh,
CXEMY.

Co6upaTb IpUGOP AJsA OJLYYeHHUs BOAOPOAA C UCII0Ib30BaHHUEM BU3YaIbHON
OMOpHI

Hcnosib30BaTh XMMUYECKYH CUMBOJIMKY /LISl COCTaBJIEHUsI GOPMYJI BELIECTB,
MOJIEKYJ/ISIPHBIX yPaBHEHUH XMMUYECKUX PEAKLUH C yYacTHEM BOLOPOJA C
OIIOpPOM Ha aJITOPUTM.

CnenoBaTh NpaBUIaM 6e30macHON paboThl B JaGopaTOPUH NPU UCTI0JIb30BaHUU
XUMHYECKOU NMOCY/1bl U 060PYA0BaHHUS 10/, KOHTPOJIEM NEJATora., a TaKKe
npaBuJIaM 00 palieHHs C TOPIOYHUMHU BELECTBAMHU B ObITY

[11aHUPOBATh U OCYLIECTBJISITh HA MPAKTHKE XUMUYECKHE 3KCIIEPUMEHTH,
HPOBO/JUTh HAGJIIO/IEHUS, [IE/IaTh BbIBO/bI [0 PE3YJIbTATaM IKCIIEPUMEHTA MO/
PYKOBOJICTBOM ITe/larora ¢ 00Cy>kieHueM IJIaHa paboThl, C MCIIOb30BaHUEM
KJ/IHU1Ie.

Y4acTBOBaTh B COBMeCTHOU paboTe B rpymiIle.

HJIaHl/IpOBaTb U OCYIIECTBJIATb Ha NPAaKTUKE XUMHUYECKHE SKCIIEPUMEHTDI,
MMPOBOAUTH Ha6JI}O,[[6‘HI/IH, AeJ1aTb BbIBO/JbI I10 pe3yJ/ibTaTaM 3KCII€epHUMEHTa.

Y4dacTBoBaTh B COBMeCTHOU paboTe B rpyImne

PackpbIBaTb CMbIC/ U3y4aeMbIX MOHATUH U IPUMEHATb 3TH NOHATHSA, a TAKXKe
M3y4YeHHble 3aKOHbI U TEOPHUH AJIs PellieHUs pacyéTHBIX 33124 C IIOMOLIbIO
nejarora.

BbIYUHCIATB MOJIIPHYIO Maccy BellleCTB; KOJIMYeCTBO BellecTBa, 00'bEM rasa,
Maccy BellleCcTBa C OIopo Ha o6pasel;, Ha GOpPMY.JIb;

[IpoBOAUTE pacyéThl IO ypaBHEHUAM XMMHUYECKUX PeaKL Ui ¢ OITOpoi Ha
o6paseL, aJITOPUTM y4ebOHBIX e ICTBHUN: KOJIMYeCTBa, 06'bEMA, MacChl BellleCTBa
10 U3BECTHOMY KOJIMYECTBY, 00 bEMY, Macce peareHTOB /U IIPOYKTOB
peakIuH.

BbicTpauBaTb pa3BépHyThle MHCbMEHHBIE U YCTHbIE OTBETHI C ONIOPOH Ha MH-
¢dopmanuio U3 yyeGHMKA U CIPABOYHBIX MaTepHaIoB, TPaMOTHO UCI0/Ib30BaTh
V3y4YeHHbI! NOHATUIHBIN annapaT Kypca XMMHUU C IOMOIIbIO [lefjarora.



Tema 6. Boga. PacTBopbl.
IoHATHE 06 OCHOBAHUAX

(54)

Bopa, ee cocTas, cTpoeHue, MoJieKy bl PHU3uyecKre CBOMCTBA
BOZbl. *AHA/IN3 U CUHTE3 — METO/bl U3yYEHHUsI COCTaBa BOAbL*
XUMHYeCKHe CBOMCTBA BObI

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

CocTaB ocHOBaHHUM. [IoHsATHE 06 MHAMKATOPAX.

*Bopa kak pacTBopuTeJib.* PacTBopbl *PacTBOpUMOCTb
BelIEeCTB B Boje.*

*HachllleHHbIE U HEHAChIILleHHbIEe PAacTBOPbL * MaccoBasi 10Jist
BellleCTBa B pacTBODe.

*PoJib pacTBOPOB B IPUPOJIE U B XKU3HU YesioBeka. KpyrosopoT
BO/Ibl B IpUpo/ie.* 3arpsisHeHHe IPUPOJHBIX BoJ. OxpaHa

Y 0YMCTKa NPUPOJHBIX BOJ,

AemoHcTpauumn

JJIeKTPOJIU3 BOJbl; CHHTE3 BOJbI; B3aHMO/JeHCTBHE BO/JbI C
MeTas1amMu (Na, Ca) (BO3MOKHO HCII0/Ib30BaHUE
BH/leOMaTepHasoB).

PacTBopeHHe Bell|eCTB € pa3JMYHON PacCTBOPUMOCTBIO.
HccnenoBanye pacTBOPOB KUC/IOT U Lijes104el ¢ TOMOILbI0
WHAWKATOPOB.

Na6opaTtopHbie U NpaKTUYeckue paboTbl

[IpakTHyeckas paboTa:

Ne 6. [IpurotoBJieHHe PaCTBOPOB C OIpe/ieIEHHONW MacCOBOM
JloJIel pacTBOPEHHOTO BellleCTBaA.

Boeruncienns
— C HCI0JIb30BaHUEM MOHATUSA «MaccoBasi [j0JisI BELeCTBA B
pacTtBope»
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PackpbIBaTh CMBIC/I U3y4aeMbIX TOHATHI U IPUMEHSITh 3TH NOHSATHUS IPU
OMKCAaHUY CBOMCTB BELIECTB U UX MPEBPALLeHH# ¢ TOMOIIbIO0 efarora.

XapakTepu3oBaTh GU3NUECKHE U XUMHUYECKHE CBOMCTBA BO/IbI, €€ POJIb KaK
pacTBOPHUTEJIS B IPUPO/HBIX IPOLIECCAX C ONIOPOM Ha MJIaH U CXEMY.

CocTaBJIITh ypaBHEHUS XMMUYECKUX PeAKIUMH C y4acTHEM BO/JbI C OIOPOY Ha
CXEMY.

OGBSACHATD CYLIHOCTh 3KOJIOTMUYECKHX NTPOGJIEM, CBSI3aHHBIX C 3arpsiI3HEHUEM
HPUPOAHBIX BOJ, CIIOCOGBI OUHUCTKU BOJbI OT IPUMECEH, MEPHI 110 OXPaHE B0/,
OT 3arpsi3HEeHMUs I0CJIE IPEBAPUTENBHOTO CTPYKTYPUPOBAHUS MaTepHUasa.

[1J1aHUPOBATDb U OCYLIECTBJSATH HA IPAKTHUKE XUMUYECKUE IKCIIEPUMEHTHI,
HPOBOJAUTH HAGJIIO/IEHHS, Je/1aTh Bbl-

BO/IbI 110 Pe3yJIbTaTaM 3KCIepUMEHTA 110/; KOHTPOJIEM Ne1arora, ¢
UCI0JIb30BAHUEM KJIHILE.

CnenoBaTh NpaBUIaM 6e30macHON paboThl B JaGopaTOPUH NPU UCTI0JIb30BaHUU
XUMHYECKOH MOCY/1bl U 060PYA0BaHUS 10/] KOHTPOJIEM IIE€J]arora.

HpOBOL[l/ITb BBIYHCJIEHHA C IPUMEHEHUEM ITOHATUA «MacCoBad [0Jid BelleCTBa B
pacTBope» ¢ onopoi Ha GOPMYJIbL

HcnoJsib3oBaThb IPpH BbINIOJIHEHHUH y‘-Ie6HbIX 3aaa1-mf/’1 U B IIporecce
UCCJIE/I0BATENbCKOH JIeITeIbHOCTH HAyYHO-NTONYJ/IIPHYIO JIMTEPATypy
XMUMHYECKOTO COJIEPXKAHMUS, CIPABOYHbIE MAaTepHaJibl, pecypchl UHTepHeTa
[10Ji, pyKOBOJACTBOM I1eJiarora.

BeicTpauBaTh pa3BépHyThIe MMCbMEHHbBIE U YCTHBIE OTBETHI C OIOPOH Ha
MHPOpPMALMIO U3 yieGHUKA U CIPaBOYHBIX MaTePHAJIOB, FPAMOTHO
MCI0JIb30BaTh U3yYeHHBIN NOHATUHHBIN aNnapaT Kypca XMMHU 110CJIe
Ipe/iBapUTENBHOr0 CTPYKTYPUPOBAHUS MaTepHasa



Tema 7. OCHOBHBIE KJIACChI
HeopraHu4ecKux
coeIUHEeHUI

(11 4)

Knaccudukanys HeopraHUyeCcKUX CoeJUHEHUH.

OKcuzbl: cOCTaB, KJIaccupukanus (OCHOBHBIE, KUCIOTHBIE,
*aMdoTepHble, Heco/Ie00pa3yolye Ha IPUMEpPe OKCH/A
yriaepoja Il n okenaa asota ll, HomeHkaaTypa. [lonyyeHue*
OKCH/IOB (B3aMMoaencTeue ¢ BOAOM, KNCA0Tamu, Lesodamu).
OcHOBaHUS: COCTaB, KJaaccudukanus (Le049u 1
HepacTBOPHUMble OCHOBaHUS), HOMEHKJIATYpa.

KucnoTsl: cocTtas, kJaccudUKaLusi, HOMEHK/IATYpa, GU3UUeCKUe
Y XMMHYeCKHUe CBOMCTBA (B3aUMOJeCTBHE C OCHOBHBIMU
OKCHJIAMHU COJIIMU Ha IPUMepPE COJISTHOW U CEPHON KUCJIOT),
*crnocoObl nmoJydeHus.* Psii ak THBHOCTH METaJLJIOB.

Conu (cpeiHUE): HOMEHKJIATYPA, *cnocobbl moy4eHUs*,
B3auMOo/ieficTBUe coslel ¢ MeTasllaMU, KUCIOTaMy, 11leJ104aMU U
COJISIMH.

'eHeTHYeCKasi CBSI3b MeX/ly KJIacCaMU HEOPTraHUYeCKHUX
coepuHeHUH. ['eHeTHYeckre psabL [loHsATHE 06 aMbOTEePHBIX
FUJIPOKCU/IAX Ha IpUMepe IIMHKA U a/IIOMUHUsA. XUMUYeCcKue
CBOICTBA - B3aUMO/IEMCTBHE C KUCJIOTAMH U 11IeJI0YaMH.
PasnoxeHue npu HarpeBaHUH.

AemoHcTpauumn

06pa3ibl HeOPraHUYeCKUX BelleCTB Pa3/IMYHbIX KJIAaCCOB.
BsaumozeiicTBue pacTBopa CEpHOM KHUCIOThI C OKCUJIOM
menu(Il).

Peaknusa HeHTpau3anuu.

BbITecHeHue 0lHOTO MeTaJ/l/1a APYTUM U3 PacTBOpaA COJIH.

Na6opaTtopHbie U NpaKTUYeckue paboTbl

JlabopaTOpHBIE OBITHI:

B3auMo/ieficTBHE KMCJIOT C MeTa/IJIaMH.

[losyyeHne HepacTBOPUMbBIX OCHOBAHUM.

B3auMogelicTBre HepaCTBOPUMBIX OCHOBAaHUH C KUCJOTaMH.
PazsnoxeHnue rugpokcuga Meau(1l) npu HarpeBaHUM.
[IpakTHyeckas paboTa:

Ne 7. PerreHye akciepuMeHTa/IbHBIX 33/1a4 110 TeMe « OCHOBHbIE
KJ1aCcCbl HEOPTaHUYeCKUX COeIMHEHUM».

Berunciennst
— 10 ypaBHEHUSIM XUMUYECKUX PeaKui

OmnpeneneHne OCHOBHBIX KJIACCOB HEOPTaHNUECKUX COSANHEHHH 110 MIA0IoHYy.
CocraBieHHe CXEM CTPOSHHUS OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX COSTMHEHUH Ha
OCHOBE OIpE/EICHHUS.

Cocrasienne GopMyiT OCHOBHBIX KJIACCOB HEOPTaHUIECKHUX COEIMHEHHUI U Ha3bIBaHUE
UX 110 MEXTyHAPOIHOH U TPUBHAIBHON HOMEHKIIAType C UCHOJIb30BAHHEM
olpeiesIeHNs ¥ TaOJIHIBI PaCTBOPHMOCTH.

KraccupunupopaHue n3ydaeMbIX BELIECTB MO COCTABY U C8OCMEAM C ONOPOH Ha
OIpe/IeJICHHsT, CXeMBI U TaOJIUITy paCTBOPUMOCTH.

CocraBiieHHe TaOIUIIbI TeHETHYECKUX PSIOB M CXeMbl «I eHeTHYecKast B3anMOCBSI3b
OCHOBHBIX KJIACCOB HEOPTaHWIECKHMX COSTMHEHHMIN IO PYKOBOICTBOM Iejarora.
IIporaHo3upoBaHye CBOWCTB BEIIECTB HAa OCHOBE OOIMINX XUMHUYIECKHX CBOMCTB
W3YYEeHHBIX KJIACCOB, TPYII BEIIECTB, K KOTOPBIM OHH OTHOCSTCS C UCIIOJIb30BaHHEM
cxeMbl «[ eHeTH4YecKast B3aMOCBSI3b OCHOBHBIX KJIAaCCOB HEOPTaHWIECKHX
COEIMHEHUI» 110]] PYKOBOJICTBOM II€/1arora.

CocraBiieHre MOJIEKYISIPHBIX YPaBHEHUH peakinii, WILTFOCTPUPYIONINX XUMUIECKHe
CBOICTBA N3YYEHHBIX KJIACCOB U CNOCOObI NOYYeHUs BEIIECTB U3YUEHHBIX KJIACCOB,
TPYIII, a TAKXKE TOATBEPIKIAFONINX TeHETHIECKYIO B3aUMOCBSI3b MEXIY HUMH, C
OIopoii Ha BepOaTbHYIO CXeMY B Ka4eCTBE 3pPUTEIILHON OTOPHI.

CocraBiieHre MOJEKYISIPHBIX YPaBHEHUH PEaKIUid 10 CXeMaM C IIpeIBapUTETbHBIM

00cyXJIeHneM BBIOOpa pearupyomnx BeIecTB.
Brruncnenue 1o ypaBHEHHSIM XUMHYECKUX PEAKIMA KOHYeCTBa, 00bEMa, MacChI
BEILECTBA [0 KOINYECTBY, 00bEMY, Macce peareHTOB MM NMPOIYKTOB PEaKIHH 110
AT OPUTMY.
[TnanupoBaHKe U OCYLIECTBICHUE Ha NIPAKTHKE XMMHYECKOT0 3KCIIEPUMEHTA U
HaOJIIOJICHUS 0]l PYKOBOJICTBOM YUHTEIIS.
@®opMynpoBaHHE BHIBOIOB 110 PE3Y/IBTaTaM SKCIEPUMEHTA C HCIIOIb30BaHUEM
OIIOPHBIX CIIOB.
DopMyTHpOBaHUE C MOMOILBIO [EIArora 1 BBITIOJHEHHE TIpaBuil 6e30macHoi paboThI B
71a00paTOPHH IPH UCIIONB30BAHIUN XMMHYECKOH MOCY/bl U 000pYIOBaHUSL.
Vcnonp3oBaHKe IpY BBIIOJIHEHUU y4eOHBIX 3a/laHUi U B TIpoLiecce
HCCIIE0BATEIbCKON NeATEIbHOCTH Hay4HO-TIOMY/ISIPHOM JIUTEepaTypbl XUMHYECKOTI0
ColiepKaHMs, CIIPaBOYHbIE MaTepualbl, pecypchl FIHTepHeTa, ocyliecTBiIeH)e BEIOOpa
0] PYKOBOJICTBOM II€/1arora.
BeicTpauBanue pa3BEpHYTHIX MMCbMEHHBIX U YCTHBIX OTBETOB C ONOPOi Ha
nH(MOpMALHIO U3 Y4eOHHKA U CIIPABOYHBIX MAaTEPUAJIOB, IPAMOTHOE HCIIOJIb30BaHUE
H3Y4EHHOT0 MOHATHIHHOIO anmnapaTa Kypca XUMUM C HCIIONb30BaHHEM IUIaHa,

OIIOPHBIX CJIOB, JIFOPHTMA.

Paspen 3. [lepuoanyeckuii 3aKkoH u [lepuogudeckas cucreMa XMuMH4YecKux 3j1eMeHToB /I. . MeHaeneeBa.
CtpoeHue aToMOB. XUMHU4ecKas cBA3b. OKHUC/INTE/IbHO-BOCCTAHOBHUTE/IbHbIE peakuuu (15 4)
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Tema 8. Mepuroguuecknii 3aKoH 1
MNepuoanyeckana cucrema
XUMMUYECKUX 3/1IeMEHTOB

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

[TepBble NONBITKY KJIaCCUPUKAIIUU XUMHUYECKUX 3JIEMEHTOB.
[ToHsATHE O rpynnax CXOAHbBIX 3JIEMEHTOB (II€JIOUHbIE U
11eJI0YHO3€eMeJIbHbIE METaJLIbl, TaJIOTeHbl, THEPTHBIE ra3bl).
*J1eMeHTbl, KOTOpble 06pa3yIoT

aMdoTepHble OKCUABI U THPOKCUABL*

[Teproauyeckuit 3aKoH U [lepuoan-deckas cuctreMa
XUMHYECKHUX 3/1eMeHTOB [l. . MeHenieeBa. [lepuo/ibl, rpyIibl,
noarpynmnsl. PrUsndyeckrui CMbIC/ NOPSAAKOBOT0 HOMepa
3JleMeHTa, HOMepOB [lepro/ia U TPYIbI.

CtpoeHHe aToMoB. CocTaB aTOMHBIX ffiep. *U3oTonbL*
JyieKTpOoHBI. CTpOeHHUE 3JIEKTPOHHBIX 060/I04EK aTOMOB NEPBbIX
20 XMMHYeCKUX 371eMeHTOB [lepruoanuecKkol cucTeMbl

/. . MeHnpeneeBa.

XapaKTepUCTHUKa XMMHUYECKOT0 3JIEMEHTa [0 ero MOJIOXKEHHUIO B
[epuoauveckoii cucreme /. . MeHzesieeBa.
*3aKOHOMEPHOCTH U3MEHEHHS CBOUCTB 3JIEMEHTOB MaJlbIX
MepruoJ0B U I'VIaBHbIX NOATPYIII B 3aBUCUMOCTH OT aTOMHOI'O
(mopsiaxoBOro) HoMepa.*

*3naueHue [lepuoaudeckoro 3akoHa u [lepuoaudeckou
CUCTEMbI XUMUYECKHX 3JIEMEHTOB [JId Pa3BUTUA HAYKU U
npakTuku. [l. U. MeH/iesleeB — y4Y€HBIH, Telaror ¥ rpaxJjaHuH.*

AemoHcTpauumn

KopoTkonepuoiHas v JJIMHHONIepUOUgHasA GOPMBbI
[Teproauveckoi cUCTEMbI XUMUYECKUX 3JIEMEHTOB

. 1. Mengeneesa.

O3HakoMJIeHHe ¢ 06pa3laMy MeTaJlJIOB U HEMETaJlJIOB.

Na6opaTtopHbie U NpaKTUYeckue paboTbl

JlabopaTOPHBIH OIBIT:

B3auMogelicTBHe r'HAPOKCHAA [UHKA C paCTBOPAMU KHCJIOT U
meJsioyen
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PackpbIBaTh CMBIC/ IEPUOAUYECKOTO 3aKOHA [10/] PyKOBOJICTBOM IeJiarora.

[ToHMMaTh CyLECTBOBaHHE NIEPUOJUUECKOHN 3aBUCMOCTH CBOMCTB XHUMHUY€ECKUX
3J1IeMeHTOB (M3MeHeHHe PaiuyCOB aTOMOB U 3JIEKTPOOTPULIATENBHOCTH) U UX
COoeIMHEHNH OT I0JI0XKeHUS B IepUOJUYeCKOM cCUCTeMe U CTPOEHHUs aToMa C
MCI0JIb30BaHUEM CXeM U Tab.JIuL.

YcTaHaBIUBaATh CBA3b MEX/Y N0JIOXKEHHEM 3JIeMeHTa B IepUOAUYECKON cucTeMe
Y CTPOEHHEM ero aToMa (CocTaB U 3apsij /pa, o6llee YUC/I0 3JIeKTPOHOB U
pacnpe/iesieHre UX 110 3JIeKTPOHHBIM CJI0SIM) 10 06pasLy.

[IporHo3upoBaTh XapaKTep U3MeHeHUs1 CBOMCTB 3JIEMEHTOB U UX COeJUHEHUH 10
rpynnam u nepuojam Ilepuosnyeckoit CHCTeMBbI C TOMOLIIbIO NTe/jarora.
XapakTepu30BaTb XMMHUYeCKHe 3/1eMeHThI ITepBbIX TPEX IEPUOAOB, KaJlusl,
KaJIblYs 10 UX nosioxkeHUIo B [lepuoguyeckoii cucteme /l. U. MeHjesieeBa.

CnenoBaTh NpaBUIaM 6e30nacHOM paboThl B JaGOpaTOPUH NPU UCTI0JIb30BaHUU
XUMUYeCKOU nocy/ibl 1 060pyZ0BaHHs IO/, KOHTPOJIEM Nejarora.

BoicTpanBaTbh pa3BépHyThle MNHUCbMEHHbIE U yCTHbIE OTBETHI C ONIOPOM Ha
MH}OopMaIHIo U3 yieOHUKA U CIPAaBOYHBIX MaTepHUaioB, IPaMOTHO
MCI0JIb30BaTh U3yYEeHHbIN NOHATUHHBIN allapaT Kypca XMMHU 110cJ1e
CTPYKTYpPUPOBaHUSI MaTepHasa C UCI0JIb30BaHUEM KIIMILE.

HWcnosib30BaTh NpU BINOJIHEHUH YUeOHBIX 33/JaHUM TEKCThI yyeOHUKa ocie
CTPYKTYpPUPOBaHUSI MaTepHasa, CipaBoYHble MaTepualsl ([lepuoanyeckyto
CHUCTeMy XUMUYecKUX 371eMeHTOB /I. U. MeHiesieeBa, TabIM1Ly pacTBOPUMOCTHU
KHUCJIOT, OCHOBAHUMU U CoJIel B BOZie, 3JIEKTPOXUMUYECKUH psiJ| HANpsHKeHUH
MeTaJlJIOoB).

Hcnosib30BaTh NPU BbINOJHEHUH Y4eOHBIX 3alaHUH U B ITpoLiecce
UCCJIeloBaTebCKOM JleITeIbHOCTH HayYHO-NIONYJIAPHYIO JIUTepaTypy
XMUMUYECKOT0 COZiepXKaHHUs, CIpaBOYHble MaTepuaJlbl, pecypcbl MHTepHeTa nog,
PYKOBOJCTBOM Ilefiarora



Tema 9. Xumunuyeckas cBA3b.
OKUCAUTENbHO-
BOCCTaHOBUTE/IbHbIE peaKLuun
(84)

9 KUIACC

*DJIEeKTPOOTPHULATENbHOCTL* aTOMOB XUMUYECKUX 3JIEMEHTOB.
XuMU4YecKasi CBsI3b (MOHHas], KOBaJIEHTHAsI MOJISIpHAast U
KOBaJIeHTHas1 HEMOJISIpHasi ).

CTeneHb OKUC/IEHUS.

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

AemoHcTpauumn
OKUCIMTENbHO-BOCCTAHOBUTE/IbHBIE PEeaKI|UU: TOpeHue,
peakiL Uy pasJyioXKeHus, COeJUHEHUS

(2 4 B Henemo, Bcero 68 4, u3 HUX 4 94 — pe3epBHOE BPEeMsI)

PacKpbIBaTh CMbIC/ U3y4aeMbIX MOHSTUH M0/, PYKOBO/ICTBOM I1€/1arora.

OnpezensiTb BUJ XUMUYECKOH CBSI3U B COEIMHEHUH C UCI0JIb30BAHUEM CXEM.

OnpezensiTh CTENEHb OKUCJIEHUS] XUMUYECKOT0 3JIeMeHTA 10 GpopMyJie ero
CO€eJIMHEHHS C UCI0JIb30BAaHUEM AJITOPUTMA.

OnpefenisiTh 3/71EMEHT (BELECTBO) — OKUCIUTEJIb U 3JIeMEHT (BELIECTBO) —
BOCCTAHOBUTEJIb.

OGBSACHATD CYLIHOCTb POLECCOB OKUC/IEHUSI U BOCCTAHOBJIEHUS.

CocTaBJIAATh 3/1eKTPOHHBIHN 6aJlaHC € YYETOM YMC/Ia OTAAHHBIX M IPUHATBIX
3JIEKTPOHOB.

CocTaBJIsITh ypaBHEHHE OKUCJIUTEIBHO-BOCCTAHOBUTEIbHON PEeaKIMH M0
aJITOPUTMY pa36opa OKUCIUTENbHO-BOCCTAHOBUTEIBLHOM peaKIUH.

Hcnosib30BaTh NPH BHINOJHEHUH YYe6HBIX 33JaHUH TEKCThI y4eOGHUKA 0CIIe

CTPYKTYpUPOBaHUsI MaTepHasa, ClipaBoOYHble MaTepUasbl (IepUoJUYeCKyI0
CUCTeMy XMMUYecKUX 371eMeHTOB /l. U. MeHiesieeBa, Tab/1M1ly pacTBOPUMOCTHU
KHUCJIOT, OCHOBAaHUM U coJiel B BOZie, 3JIeKTPOXUMUYECKUH psij] HANpsKeHUH
MeTaJlJIoB).

MpumepHbIe TeMbl,
pacKpbiBaloLme AaHHbIN pasgen
Nporpammni,

W KO/IMYECTBO YacoB, OTBOAUMOE
Ha UX U3yyeHue

OcHOBHOEe coaepXaHue

OCHOBHblE BUADbI AeATeNbHOCTU
obyualowmxca

Pasge 1. BemecTBo M XUuMu4yeckye peaknuu (17 4)
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IloBTOpEHUE U YTJIYG/IEHHE
3HaHUI OCHOBHBIX Pa3jeJioB
Kypca 8 kjiacca

(54)

[Tepuoaudeckuit 3akoH. [leproguyeckas cucTeMa XMMHYECKUX
asemeHTOB /I. . MeHgeieeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHU
B U3MEeHEHUH CBONCTB XMMHUYECKHUX 3J1eMeHTOB [IePBBIX TPEX
[IepUO/IOB, KaJIUd, KaJbLUA U UX

coeIUHEHUH B COOTBETCTBUHU C [10JI0KEHUEM 3JIEMEHTOB B
NeproANYecKol cucTeMe U CTPOEHHEM UX aTOMOB.
Knaccudukanus u HoMeHK/IaTypa HeopraHU4ecKHX BellecTB
(mexayHa-poAHas ¥ TpUBHAJIbHas1). XMUMHUYECKHe CBOMCTBa
BelIeCTB, OTHOCAIIMXCA K Pa3/IMYHbIM KJlacCaM HeOpraHUu4eCcKUx
coeIUHEHUH, UX Fr'eHeTUYecKas CBSI3b HEOPTaHUYeCKUX BeleCTB.
CTpoeHHe BellleCTBa: BU/bl XUMUYECKOHN CBA3U U TUIIBI
KpHUCTa/I/IMYeCKUX peLIETOK. *3aBUCUMOCTb CBOMCTB BellleCTB OT UX
CTpoeHus.*

JleMoHCcTpanuu

1. Moze/1v KpUCTaLJIMYeCKUX PelIETOK HeOpraHM4eCKUX BelllecTB.
2. KopoTkonepuogHas v AJIMHHONIepUoAHas GOPMbI
[Teproauyeckoi cucTeMbl XUMHUYECKUX 3J1EMEHTOB

1. . MeHnpeneeBa

XapakTepu30BaTb XMMUYECKHE 3JIEMEHTbI NEPBBIX TPEX MEPUOOB, Kalus U
KaJbLIusl 110 UX NoJIo2keHUI0 B [lepuoguyeckoii cucteme /[l. U. MeHiesieeBa ¢
OMOpPO Ha aJITOPUTM.

KnaccudunvpoBaThk ¥ Ha3bIBaTh HEOPraHUYECKUE BELIECTBA U3y4YeHHbIX
KJIaCCOB C ONOPOH Ha cxeMy, TabJIHLy PAaCTBOPUMOCTH.

OnuchIBaTh 06IIME XUMHUYECKHe CBOMCTBA BELIECTB Pa3/IMYHbIX KJIacCOB,
NOATBEPXKAATh CBOMCTBA NPUMePaMU MOJIEKYJISIPHBIX ypaBHEHUH
XUMUYECKHX peaKL Ui c Olopoi Ha CXeMy.

OnpesensiTh BUJ XMMUYECKOHN CBSI3U U THI KPUCTANIHUYECKON PELIETKU
BEIeCTBa C OIIOPOU Ha CXEMY.

[IporHo3upoBaTh CBOMUCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHUs [OCje
npeJiBapUTEJbHOTO pa3bopa.

BoicTpauBaTh pa3BEépHYThIe MUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOM Ha
MHPOpPMALMIO U3 YYEeOHUKA U CIPAaBOYHBIX MaTepPHaJIOB, FPAMOTHO
HCII0JIb30BaTh U3yYeHHbIM NOHATUHHBIN annapaT Kypca XUMHUH.

HWcnosib30BaTh NpU BbINOJIHEHUH yUeOHBIX 3a/JaHUM U B poliecce
MCCIe0BaTeIbCKOM 1esTeIbHOCTH HayYHO-ONYJIIPHYIO JIUTEpaTypy
XUMHUYECKOT0 CoJiepKaHus, ClIpaBOYHbIe MaTepuaJibl, pecypchbl UHTepHeTa
10/ PYKOBO/ICTBOM Ie/Iarora.

Tema 1. OCHOBHBIE
3aKOHOMEPHOCTH
XMMHMYECKHUX peaKui
(44)

Knaccudukanusa XuMu4ecKux peaKkii o pa3JInyHbIM NpHU3HAKaM
(1o yucay ¥ coCTaBy y4acTBYIOIMX B PeaKI My BellecTB, *110
TenJ0BoMy 3$deKTy, 10 U3MEHEHUIO CTelleHel OKUCIeHUs
XMMHUYECKHUX 3JIEMEHTOB, 10 06paTUMOCTH, 110 YYaCTHIO
KaTasnusaTopa).*

*JK30- M IHAOTEpMUYECKHE PeaKIMH, TepPMOXHMHUYeCKHe
ypaBHeHUs. [IoHSITHE 0 CKOPOCTH XUMHYeCKOH peakuuu. [loHATHE O
FOMOTEHHBIX U reTeporeHHbIX peakuusax. [loHaTHe 06 06paTUMBbIX
Y HeOOPAaTUMBbIX XUMHUYECKHUX peakusax. [IoHATHe 0 XUMHUYeCKOM
paBHOBecuU. PaKTOpHI, BJIUALINE HA CKOPOCTb XMMHUYECKOH
peakL U1 U T10JI0XKeHHe XMMUYeCcKoro paBHoBecus.*
OKHC/IUTE/IbHO-BOCCTAHOBUTEJ/IbHBIE PeaKIuH (3/71eKTPOHHbIN
6aJIaHC OKHCIUTENbHO-BOCCTAHOBUTEIbHON PEaKLIUH).

JeMOHCcTpauuu

1. 3aBUCHMOCTb CKOPOCTH XUMHUYECKOH peaKLH OT Pa3/IMIHbIX
daKTopOoB.

2. BospelicTBue KaTasM3aTopa Ha CKOPOCTb XMMUYECKOH peaKLuu.
3. [IpuMepbl HEOGPATUMBIX U 06PATUMBbIX PEAKIIUH.

4. CMelleHUe paBHOBECHUS XUMUYECKON peaKL iU,

Bouruucienus
— KOJIMYEeCTBA BeLeCTBa, 06'béMa U MacChl peareHTOB UJIH
MPOAYKTOB 0 YPaBHEHUSIM XUMUYECKUX PeaKIui

PaCKprBaTb CMBICJI U3y4YaeMbIX MOHATHUH U NPUMEHATb 3TU NOHATHUA IPHU
OIMCaHWY CBOMCTB BEILECTB U UX NpeBpalleHu .

KnaccudunnpoBaTb XMMHUYeCKHe peaKLUY 10 PA3/IMYHbIM IPU3HAKaM.

YcTaHaBIMBaTh 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH peaKIuH OT pa3/IMYHbIX
$aKTOpOB 0/ pYKOBO/JCTBOM y4YUTEJIA.

[IporHo3upoBaTh BO3MOXKHOCTH POTEKAaHUA XMMUUYECKHX ITpeBpallleHUuH B
pas/IMYHBIX YCJI0BUAX NTOCJIEe TPeiBapUTebHOM paboThI.

OnpezienIATb OKUCIUTEJb U BOCCTaHOBUTe b B OBP.

CocTaBJISITh 3/IEKTPOHHBIN 6ajIaHC PeaKIUH.

[Ipor3BOAUTH BBIYMCJIEHUSA 10 XUMUYECKUM yPAaBHEHUAM 10 QJIFOPUTMY.

BbicTpauBaTb pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C OTIOPOH Ha
uHbOpMaLMIO U3 y4eOHHKA U CTIPABOYHbIX MaTepHaJIOB, TPAMOTHO
VCII0JIb30BaTh U3y4YeHHbIN NOHATUMHBIN anllapaT Kypca XMMUH 110CJIe
Ipe/IBapUTebHOI0 CTPYKTyPUPOBaHUS MaTepHaa.

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6HbIX 3alaHUH U B ITpoLiecce

HCCJIeI0BATENbCKOM JIeATeIbHOCTH HAyYHO-TIONYJISAPHYIO JIUTEPATypy
XMUMHUYECKOT0 COZiepXKaHHUs, CIPaBOYHbIe MaTepHaJbl, pecypchl MHTepHeTa
110CJIe KOHCY/IbTALMH C [TeJaroroM.
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TeMa 2. J/IeKTPOJIMTHY eCKas
AUccouManusi. XuMHYeCKHe
peakinyuy B pacTBOpax

(84)

Teopust 3/IEKTPOJUTUYECKOHN AUCCOLMALIMH. ITIEKTPOJUTHI U
HE3JIEKTPOJIUThL. KaTHOHbBI, aHHOHBI. *MeXaHU3M AMCCOLUALUU
BEIECTB C pa3/IMYHbIMHU BUJJaMU XUMHUUYECKOU CBsi3u. CTeneHb
aucconranuu.* CUibHbIE U C1a0ble 3JIEKTPOJIUTHI.

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

XUMHUUYECKHe CBOMCTBA KUC/IOT, OCHOBAHUM U COJIeH B CBETE
NpeJICTaB/IeHUH 00 3/IEKTPOJIUTHYECKON Jucconuanuu. Cpesa
pacTtBopa. [IoHsTHe 0 r'U/IPOJIM3e COoJIeH.

KayecTBeHHbIe peaKkIiUK Ha KaTHOHBI

Y aHUOHBI : XJIOPU/I-, GPOMUJ, UO3UJ-, CyIbPaT-, KApOOHAT-,
cunvkaT-¢$ochaT- aHUOHbI, TUAPOKCUI-UOHBI KaTHOHBI aMMOHHUs],
MarHusl, KaJblUs, aJJIOMUHUS, XKeJsie3a 2+, 3+, [[UHKa,
MPUCYTCTBYIOLIME B BOJHBIX paCTBOpaX..

JleMoHCcTpanuu

JseKTpUdeckas MpoOBOJUMOCTb PACTBOPOB BEILECTB; ABH)KEHHE
HMOHOB B 3JIEKTPUYECKOM II0JIE.

OnbITHI, WINIOCTPUPYIOLIME TPU3HAKHY [TPOTEKAHUS peaKui
HOHHOTO 0OMeHa.

OnbITHI 110 ONPe/ie/IEHUI0 CPe/ibl B pacTBOpax coJseil (xyopuza
HaTpus, KapboHaTa HATPHs, XJIOpUAA [IMHKA).

JlaGopaTopHble U IPpaKTU4eCKue

pa6oTsI

JlabopaTOpPHBIH OIBIT:

Ne8Peaknuy HIOHHOTO 06MeHa B pacTBOpax 3JIeKTPOJUTOB:
cyabdaTa meau(Il)

Y 1é/104M, KapboHaTa HATPUSA U COJIAHON KUCJIOTBI, peaKLUsa

HeUTpa/M3aliuy Mexy F’MIPOKCU/0M KaJIUd U COJITHON KUCTIOTOM.

Ne9. KauyecTBeHHble peakuuu Ha MOHbI B pacTBope.
[IpakTHyeckas paboTa:

Ne 1. Pemrenue skcnepyuMeHTa/lbHBIX 33/a4 110 TEMeE.
BbiuucieHus

— I10 YpaBHEHUSIM XMMUUYECKHUX peaKLui

PacKpbIBaTh CMbIC/ U3y4aeMbIX MOHATHH, a TAKXKe CMbIC/I TEOPHUHU
3JIEKTPOJIUTUYECKOU JUCCOIUALUU C OTIOPOM Ha CXEMBI.

OOBACHATb NPUYUHBI 3JIEKTPOIIPOBOJI-

HOCTH BOJIHbIX PACTBOPOB C IOMOII[bIO0 TTeJarora.

CocTaBJISITh ypaBHEHUS JUCCOLMALIUN KUCJIOT, I[eJIOUel U CoJiel, IoJIHbIe
Y COKpal€HHbIE HIOHHbIE YPAaBHEHUSI XUMUYECKUX PeaKIMi HOHHOTO
oOMeHa.

[I1aHUPOBATH U OCYLIECTBJIATH Ha MPAKTHKE XMMHUYECKHE IKCITEPUMEHTHI,
NPOBOJUTH HAGJIIO/IEHUS, IeJIaTh BBIBOAbI 110 pe3yJIbTaTaM 3KCIIEpUMEHTaA
nocJjie npeABapUTeJbHON paboThI.

CnenoBaTh NpaBUIaM 6e30nacHON paboThI B J1JabOpaTOpPUH NPU
HCI0JIb30BAaHUH XUMHYECKOU MTOCY/Ibl U 060PY/JOBaHUS N0/ KOHTPOJIEM
nejarora.

[IpOU3BOAUTD BHIYUCAEHHUS 10 XUMUYECKUM YpaBHEHHUSM.

BeicTpanBaTb pa3BEPHYThIE MUCbMEHHbBIE U YCTHBIE OTBETHI C OMIOPOU Ha
MHdopMaIHIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaJoB, TPaMOTHO
MCI0JIb30BaTh U3yYeHHbIN NOHATUHHBIN aNlapaT Kypca XMMHU 110cJIe
npeJBapUTEJBLHOTO CTPYKTYPHUPOBaHUA MaTepUaJa.

Hcnosib3oBaTh IPpY BbINTOJIHEHU U y‘-Ie6Hle BaﬂaHI/lﬁ U B IIpolecce
UCCJIeI0BATE/IbCKOH JIEITEIbHOCTH HAYYHO-TIONYJISIPHYIO JIMTEPATYPY
XUMHYECKOTO CO/Iep KaHHUs], ClIPaBOYHbIE MaTepHaJibl, pecypchl MHTepHeTa
1ocJie KOHCY/IbTAaLlUH C TIeJaroroM.

Paspen 2. HemeTa//Ibl M MX coeMHeHUs (24 4)
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Tema 3. O61aa
XapaKTepUCTHUKA XMMUYECKUX
3sieMeHTOB VIIA-rpynnel.
T'asiorens!

(44)

0611as XapaKTepUCTUKA rajioreHoB. 0COGEHHOCTH CTPOEHUS
aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe /Jisl HUX CTEIEeHU
okucseHus. CTpoeHue U pU3nUecKue CBONCTBA MPOCThIX

BeIleCTB — rajioreHoB. XMMHUYeCKHe CBOWCTBA Ha MpUMepe XJ1opa
(B3auMo/ielicTBUE C MeTA/UIAMH, HeMeTaJlJlaMH (BOJOPO/JIOM U
KucjaopozoM),*wenodamu™). XnopoBogopos. CosisiHast KUCIO0TA,
XUMHUYeCKHe CBOMCTBA, *nosiyyeHue®, npuMeHeHue. KauecTBeHHbIe
peakluy Ha rajJloreHu/i-MoHkbl. */leficTBUe XJ10pa U XJIOpOBO0poJa
Ha OpraHu3M 4eJioBeKa.* BaxkHeHIIMe XJI0PUAbI M UX HAXO0XKJEHUE B
npUpo/ie.

JleMoHCcTpanuu
BuseomaTepuaJibl: rajioreHbl U UX COeTUHEHUS.
06pa3sibl XJT0PU/IOB.

JlaGopaTopHble U IPAaKTU4YECKHE PaGOThI
JlabopaTOPHBIHA OMBIT:

PacnosHaBaHue XJ10pHUA-HOHOB.

[IpakTHyeckas paboTa:

Ne 2. [Tosiy4yeHHe COJIAHOM KUC/IOTBI, U3y4YeHHe eé CBONCTB.

Beruucienus
M0 YpaBHEHUSAM XUMHUYECKHUX peaKIuil.

O6'bSICHATD 061IIe 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJIJIOB U UX
COeZIMHEHHUH B ITpe/ie/Iax MaJlbIX IEPHO/IOB U IJIaBHBIX TOArPYII
[TleproiU4eCKOH CUCTEMBI XUMHUYECKHX 3JIEMEHTOB C YYETOM CTPOEHUS UX
aTOMOB C MCII0JIb30BaHUEM CXEMBI.

XapakTepusoBaTh pr3UYeCcKre U XMMHUUYeCKHe CBONCTBA IPOCThIX BELECTB
raJioreHoB (Ha IpyUMepe XJIopa) U CJI0XKHBIX BelleCTB (XJI0pOBOAOPOAA,
XJIOpUJa HaTpHs), COCOOBI UX NMOJIyYeHHUs], IpYMeHeH e U 3HaYeHNe B
NpUpO/ie U >KU3HU YesIoBeKa I1ocjie CTPYKTYPUPOBAaHUS MaTepHraJa.

OnpezensTh rajJoreHUA-MOHbI B pacTBOPE C UCN0JIb30BaHUEM TabJIUIIbI
"XapakTepHble peaKLM1 Ha aHUOHBI".

[I1aHupoBaTh U OCYLIECTBATh Ha MPAaKTHKe XMMUYeCKHe 3KCIIepUMEHTBI,
IPOBOAUTL HAaOJII0/IeHUS, [ieJ1IaTh BbIBOABI 10 Pe3yJIbTaTaM 3KCIeprUMeHTa
nocJie npe/iBapuTeIbHONU PaboThI.

Tema 4. O611asa
XapaKTepUCTHKA XUMUYEeCKUX
asieMeHTOB VIA-rpynnesl. Cepa
U eé coeguHeHu (5 4)

061asa xapakTeprucTUKa 371eMeHTOB VIA-rpynmnel. Oco6eHHOCTH
CTPOEHHsI aTOMOB 3THX 3JIEMEHTOB, XapaKTepHble J/Is1 HUX CTeNeHU
okucsenus. CTpoeHne U pu3nyecKue CBONCTBA IPOCTHIX

Bell|eCTB — KHUCJI0POJA U Cepbl.

AnnoTtponHsle MoguPUKALUU KACI0POJA U cepbl. XUMUYeCKHe
CBOMCTBa cepbl B3auMoelcTBYE € HEMETAJIAMHU - BOJOPO/IOM U
KHCJIOPOZIOM, MeTa//IaMH, KOHIIEeHTPUPOBAaHHBIMU a30THOH U
cepHoH Kuca0TaMU. CepoBO0OPOJ, CTpoeHHe, U3nUecKHe

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

XapakTepusoBaTh $u3UIECKHE
Y XMMUYeCcKHe CBOMCTBA POCTOTO BelleCTBa Cephl U €€ coeJMHEHUH
(cepoBOZOpO/iA, OKCUAOB CEPBI, CEPHOM KUCIOTHI, Cy1b$ATOB), CIOCOOBI UX
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U XUMUYECKHe CBOUCTBa (KI/ICJIOTH])Ie u BOCCTaHOBI/ITeJ'IbHI)IE). INoJIy4eHH4, IpMMEHEeHWe U 3Ha4YeHHe B IPUPOoJe U XKU3HU YeJIOBEKa C

OKCH/IbI CEpbI KaK MPeICTaBUTENN KUCIOTHBIX OKCH/I0B. CepHast OMOpPOM Ha CXEMY U IJIaH.

KHUCJI0Ta, GU3UYECKHE U XUMUYECKHE CBOMCTRa (06111e Kak OnpeesiTh HaJIM4YKe CyJibdaT-HOHOB B pacTBOPE.

npe/CTaBUTEJIS KJIacca KUC/IOT U *crienuduieckue*), npumeHeHre. | OGBICHATH CYIIHOCTb 9KOJIOTUYECKHX MPOGJIeM, CB3aHHBIX C TepepaboTKOoM
CepHHCTasi KUCJIOTA. COeIMHEHHUH Cepbl NOCJ/Ie CTPYKTYPUPOBAHUS MaTepHaJa.

*XUMHYecKre peaK1H, JieXall[de B 0CHOBe ITPOMbIIILIEHHOTO [I1aHUPOBATh U OCYLIECTBJSATD HA MPAKTUKE XUMHUYECKHE 3KCIIEPUMEHTBI,
cnoco6a noJiydyeHus CEpHOM KUCJIOThI. AninmapaThl U IPOTeKaloliue B NPOBOAUTh HAGJIIOIEHHUS], [ieJIaTh BBIBOABI [0 Pe3yJIbTaTaM 3KCIepUMEeHTa.
HUX IpoLecchl (Ha MpUMepe NPOU3BO/CTBA CEPHOU KUCIOTHI).* CieioBaTh MpaBUaM 6€30MacHOM paboThl B J1ab0OPATOPUU IPU

CoJii cepHOM KUCJIOThI, KaueCTBEHHAs peakKiiys Ha Cy/ibdaT-HOH. HCI0JIb30BaHUH XUMHUYECKOU TOCY/Ibl U 060PY/I0BAHUSA 0] PyKOBOJACTBOM
HaxoxzaeHue cepbl U eé coeIUHEHUH B pupoje. *XuMuieckoe nejarora.

3arpsisHeHUe OKpY»Kalolllel cpe/ibl COeIMHEHUSMH CePhI [IpOU3BOAUTH BBIYUCJIEHHUS 10 XUMUYECKUM YPaBHEHHUSM MO aJITOPUTMY.
(kuC/IOTHBIE AOXK/IY, 3aTPsI3HEHKE BO3/IyXa U BOJOEMOB), CIOCOGbI Wcnosib30BaTh MPU BhIMOJHEHUH YUe6HbIX 3a/JaHUHM TEKCThI y4eOHUKaA,

€ero npeoTBpaleHus.* cnpaBoYHble MaTepuasibl ([leproJUYecKy0 CUCTEMY XUMHYECKUX

asneMeHTOB /. . MeH/iesieeBa, Tab MLy pacCTBOPUMOCTH KUCJIOT,
OCHOBaHUH U coJiel B BOJe, 3JIEKTPOXUMUUECKUH s/l HAllpsHKeHU I
MeTaJlJIoB).

Hcroab3oBaTh IIPH BBINTOJIHEHHUH y‘{66HbIX 3auam/1151 U B IIporecce

JleMoHCcTpanuu
Konneknuu (BuzieoMaTepHasibl): cepa U eé coeiUHEHHs.
O6yr/aMBaHMe caxapa noJ fieicTBUeM KOHIeHTPUPOBAHHOM cepHOM

KHUCJIOTBIL o

MCC/IE/I0BATEIbCKOMN JIesI Te/IbHOCTH HayYHO-IIONYJISIPHYIO JINTEPATYPY
JlaGopaTopHbie U NPpaKTUYeCKHEe PaGoThI XHMHUYECKOT0 CO/IEPXKaHUS, CIPAaBOYHbIE MaTepUaJIbl, pecypchl IHTepHeTa
Jla6opaTOpHbIE OMbBITHI: H0CJIe KOHCYJIbTALMH C 1e1aroroM

O6HapyxeHue cybdaT-NOHOB.

BsaumogeiicTBue pa36aByieHHOM CEpHON KHUC/IOTHI C IIUHKOM.
Beryucienus

10 YpaBHEHUAM XMMHWYeCKUX peaKLUi
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Tema 5. O61aa
XapaKTepUCTHUKA XMMUYECKUX
3JieMeHTOB VA-rpynnsl. A30T,
docdop u ux coejuHEeHUA

(74)

061as xapaKTepUCTHKa 3/1eMeHTOoB VA-rpynnbl. Oco6eHHOCTH
CTPOEHHsI AaTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIE J/Is1 HUX CTENEHU
OKHCJIEHUS.

A3or, pacnpocTpaHeHue B IpUPoOJe, GU3NYECKUE U XUMUYECKUE
cBoiicTBa. KpyroBopoT a3oTa B IpUpoJe.

AMmuak, ero ¢pu3nUeCcKHe U XUMUYECKHE CBOMCTBA, MOJIyYeHHE U
npuMeHeHHe. Cosiu aMMOHUS, UX QU3UYECKUE U XUMUYECKHE
CBO¥CTBa, NprMeHeHHe. KauecTBeHHas peaKiusi Ha HOHbI aMMOHHUS.
A3zoTHas kucs0Ta, €€ U3nUecKre U XMMHUYeCKHe CBOHCTBA (o61iue
KaK IpeJCcTaBUTeJIS KJacca KUCJAOT U *cienuduueckue™®).
*A3oTHCTast KUCI0Ta. Micnosib30BaHME HUTPATOB U COJIE aMMOHHUS
B KaueCcTBe MUHepa/bHbIX yA00peHUN.*

XUMHYeCKoe 3arpsi3HeHNEe OKpYKaloled cpe/ibl CoeIMHEHUSIMU
a30Ta (KUCIO0THBIE JOX/IH, 3arpsi3HeHUe BO3/[yXa, TOYBbI U
BO/IOEMOB).

®ocdop, *annorponHsie Mogubukanuu pochopa*, dpusudeckue u
XUMUYECKHe CBOHUCTRA.

Okcup docdopa(V) u pochopHas kuciaoTa, dusnyeckue U
XUMHUYecKHe CBOMCTBa, *noJsyyeHre.* *KauecTBeHHas peakijys Ha
docdaT-nOHBL*

*WUcnosb3oBaHue pocdhaToB B KauecTBe MUHePaIbHBIX Y06 peHHt.*
3arpsi3HeHHe NPUPOJHBIX BOJJ0EMOB pocdhaTaMu.

JleMOHCcTpanuu
Konneknuu: pocdop 1 ux coeguHeHUs.
B3aumogelcTBre KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MeJbIO.

JlaGopaTopHble U NpaKTH4YeCcKHe PaGoThl

JlabopaTOpHBIE ONBITHI:

1. BsauMogencTBUe coJiell aMMOHHUS C IIEJIOYbO.

2. O3HaKOMJIeHHe ¢ 06pa31aMu a30THBIX U GOCPOPHBIX yA0OPEHHH.
[IpakTHyeckas paboTa:

Ne 10. [TosniyyeHue aMMHUaKa, U3y4eHHe ero CBOMCTB.

Bouruucienus
110 YpaBHEHUSIM XUMHUYECKUX PeaKIui

OGBACHATD 001ME 3AKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIeMEHTOB VA-
IPYIIIBI U UX COEIMHEHUH C YYETOM CTPOEHUS X aTOMOB.

XapakTepusoBaTb GU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BELIECTB
asorta u ¢ocdopa U ux coeiUHeHUH (aMMUaKa, CoJIed aMMOHUS, a30THOU
KHCJIOTBI, HUTPATOB, okcuza pocdopa(V) u dpochopHOi KUCIOTHI,
docdaToB), ciocobbl UX MOTyYeHUs, IPUMeEHEeHHe Y 3HaueHHe B IPUpPoJe
¥ ’KM3HU YeJI0BeKaA C UCNI0JIb30BAHHUEM CXEMBIL.

OnpefesiTh MOHBI aMMOHUS U pocdaT-HOHBI B PACTBOPE C UCIIOJIb30BAHUEM
Tab6/1MLbl "XapaKTepHble peaKLiuM Ha KaTHUOHbI U aHUOHBI".

OGBACHATD CYLIHOCTh 3KOJIOTMYECKHX NTPOGJIEM, CBSI3aHHBIX C HAX0XKEHUEM
coeJJUHEHUM a30Ta U pocdopa B OKpy:Katollel cpe/fie.

[1J1aHUPOBAThb U OCYLIECTBJSATD HA MPAKTHUKE XUMHUUYECKHE IKCIIEPUMEHTHI,
IPOBOAUTH HAaGJII0/IEHHS, [ie/IaTh BbIBO/bI 10 Pe3yJIbTaTaM 3KCIeprU-MeHTa.

CnenoBaTh NpaBU/IaM 6e30nacHON paboThI B J1JabOpaTOpPUH NPU
UCI0JIb30BAHUH XUMHUYECKOU MOCY/Ibl U 060PYy/10BAHUS.

l-[pOl/IBBOﬂl/ITb BbIYHCJIEHUA 110 XUMHUY€CKHUM YPaBHEHUAM.

Hcnosib30BaTh NPH BbINOJHEHUH Y4eOHBIX 3alaHUH TEeKCThI y4e6HHUKA,
CIIpaBOYHbI€ MaTepUaJibl [nepnognqecxy}o CUCTEMY XUMHYECKHX
asemeHTOB /. . MeH/iesieeBa, Tab MLy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJiel B BoJie, 37IeKTPOXUMUUYECKUH psiji HanpshKeHU |
MeTaJlJIoB).

Hcnosib30BaTh NPU BbINOJHEHUH Y4e6HbIX 3alaHUH U B ITpoLiecce

HICCJIeJOBATEIbCKOM JIesiTe/IbHOCTH HAYYHO-IIONMYJIIPHYIO JINTEPATYPY
XMMHYECKOI0 COZep KaHus, ClIpaBOYHble MaTepHaJIbl, pecypchl MHTepHeTa
110CJle KOHCYJIbTAllUHY C TelaroroM

Tema 6. O61iast XxapaKTepuc-
THUKAa XMMU4Y€eCKHX 3/IEMEHTOB
IVA-rpynnsbl.

Yryiepoj ¥ KpeMHMH M X

Yruepog, aJuioTponHble MogubUKaL UK rpaduT, aMas.
BsaumogeicTBYE ¢ METAJIAMY, HEMETaJIJIaMH,
KOHLIEHTPHPOBAHHBIMHU 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.

XapakTepusoBaTb $U3NYECKHE U XMMHUYECKHe CBOMCTBA MPOCTHIX BELIECTB
yrJiepoJia U KpeMHHUs U X COeIMHEHUH (OKCH/IOB YI/1epo/ia, yroJbHON
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CoeIMHEHUA
(84)

cBoiicTBa. Axcop6uust. Kpyrosopor yryieposia B npupo/e.
Okcuzbl yraepoja, ux Gusndeckre 1 XMMUYeCKHe CBOMCTBA, UX
JleiCTBHE Ha )KMBble OPTaHMU3MBbI, I0JIyYeHHUE U IPUMEHEHHE.,
*JKoJiornyeckyre npobyeMbl, CBSI3aHHbIe C OKCUAOM yriaepoza(IV);
runoTe3a rj1o6ajJbHOro NoTenJeHus KJMMaTa; HapHUKOBBIN
adoekrt.*

YroJsibHas KMC/I0Ta U €€ coJid, ux GUsnyecKue U XMMUYecKue
CBOMCTBA, NOJIyYeHUe U IpUMeHeHUe. KauecTBeHHast peakiius Ha
KapOOHAT-UOHBL

*[lepBoHava/IbHble TOHATHUSI 06 OPraHUYeCKUX BellleCTBaX KakK 0
COeINHEHUSIX yTJiepo/ia: 0COGEHHOCTH COCTaBa U CTPOEHHUS.
[ToHsATHE 0 6MOIOrMYeCKH BaXKHbBIX BellleCTBaX: XKHpax, 6eskax,
yrieBojax. MaTepuajbHOe eJUHCTBO OPraHUYeCKUX U
HeOpraHUYeCKUX COeJUHEHUM.*

*KpeMHuH, ero ¢pusnyeckre U XMuMUUeCKHe CBONUCTBA (Ha mpuMepe
B3aUMO/IeCTBUS C MeTalJlaM{ U HeMeTaJlJIaMu), ToJIy4eHue U
NpYMeHeHue B 3JIeKTpoHUKe.*

*CoeZlMHeHUS KpeMHUs B pupo/ie. 0611Ke MpeicTaBieHus 00
okcuie kpeMHuUs(IV) 1 kpeMHHeBOH kucaoTe. CUIMKATBhI, UX
HCI0JIb30BaHUE B OBITY, MeAULMHE, IPOMBIIIJIEHHOCTH.
BaxkHell1IMe cTpoUTe/IbHbIE MaTepHaJsIbl: KEPaMUKa, CTEKJIO,
LleMeHT, 6eTOoH, )eJie306eToH. [IpobieMbl 6e30nacHOr0O
WCI0JIb30BaHUA CTPOUTEJIbHBIX MaTepPHA/IOB B [I0BCEJHEBHOM
XKU3HU.*

JleMOHCcTpauu

MoJien KpUCTaJINYeCKUX pPelléTOK ajiMa3a, rpaduTa, MoJeKy bl
dynnepena.

Ancopbuns pacTBOPEHHBIX BELECTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.

BuseomaTtepuasibl: CUIMKATHAS IPOMBIIIJIEHHOCTb.

Mogenu MOJIEKYJT OPraHUYECKUX BEIECTB.

JlaGopaTopHble U NpaKTU4YeCcKHe paGoThl

JlaGopaTOPHBIH OIBIT:

KayecTBeHHas peakiys Ha Kap6OHAT-HOH.

[TpakTHYeckue paboThI:

Ne 11. [losiyyeHue yrjieKMCJI0ro ra3a ¥ U3y4eHue ero CBOMCTB.
KavecTBeHHas peakiys Ha Kap6OHAT-HOH.

Ne 12. Pemrenue skcnepyuMeHTaJIbHBIX 33/1a4 10 TeMe «HeMeTaabI».

Bouruucienus
110 YpaBHEHUSIM XUMHYECKUX PEAKIUH, eCJIN OJUH U3 PeareHTOB
JlaH B BH/ie BOAHOI'0 PACTBOPA C U3BECTHON MacCOBOM 0JIeH.

KHUCJIOTbI, KAPOGOHATOB, OKCH/Ia KPEMHU S, KDEMHHUEBOW KHUCJIOTBI,
CUJIMKATOB), CIIOCOOBI UX I10JIyYeHUs], IPUMEHEHMEe U 3HaUeHNe B IPUPO/ie
Y ’KU3HU YeJIOBEKa.

OnpepensiTb KAPOOHAT- U CUJIMKAT-

VOHBI B PAaCTBOPE.

O6BACHATD CYLHOCTb 3KOJI0IM4YeCKUX TPo6JieM, CBI3aHHBIX C HAXOXKJeHUeM
YTJIEKHUCJIOrO ra3a B OKpY:Kalollel cpefie.

WnmrocTpupoBaTh B3aMMOCBSI3b HEOPraHMYeCKUX COeIMHEHUH yTiepoja U
OpraHU4YecKHUX BellleCTB [0/ PyKOBOJCTBOM YUUTes.

[I1aHUPOBATh U OCYLIECTBJISITh HA MPAKTHKE XUMHUYECKHE 3KCIIEPUMEHTHI,
IPOBOAUTL HAaOJII0/IeHUS, [ieJ1aTh BbIBOABI 10 Pe3yJIbTaTaM 3KCIeprUMeHTa
nocJie npe/iBapuTeIbHONU PaboThI.

CnenoBaTh NpaBU/IaM 6e30nacHON paboThI B J1JabOpaTOpPUH NPU
MCI0JIb30BAaHUHU XUMUUYECKOU NOCy/ibl ¥ 060py/J0BaHMUS.

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6HbIX 33/laHUH TEKCThI Y4e6HHUKA,
cnpaBoYHble MaTepyaJbl ([leproanyecKyto CUCTEMY XMMHUYECKUX
asemeHTOB /. . MeH/iesieeBa, Tab MLy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJiel B BoJie, 37IeKTPOXUMUYECKUH psiji HanpshKeHUH
MeTaJlJIOB) MOCJIe KOHCYJIbTallMH C Te/laroroM.

Hcnosib30BaTh IPpY BbINTOJIHEHU U y‘{eﬁHle 3agax—mfz’1 U B IIpolecce
MCCIe10BaTe/IbCKOM 1esTeIbHOCTH HayYHO-TONYJIIPHYIO JIUTEpaTypy
XMUMUYECKOT0 COZlepKaHHUs, CIpaBOYHble MaTepHaJbl, pecypchl MHTepHeTa
110cJ/le KOHCYJ/IbTALMHU C [TeJaroroM.

Paspen 3. MeTasuibl U X coeauHeHus (20 u)
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Tema 7. O6111e cBOMcTBa
MeTaJ/l/IOB
(44)

0611ast XapaKTePUCTUKA XUMUYEeCKHX 3JIEMEHTOB — MeTaJlJIOB Ha
OCHOBaHUH UX NM0JI0KeHUs B [leproiuyecKol cucTeMe XUMUYECKUX
anemeHnToB /I. . MeH esieeBa u cTpoeHust aToMoB. CTpoeHue
MeTaJlJIoB. MeTaJ/lInuecKasl CBSI3b M MeTaJlJInyecKast
KpHUCTa/INYeCKas pelIéTKa. JJIEKTPOXUMHUYECKUH psij,
HanpsDKeHUH MeTasl10B. PU3ryecKre U XUMHUYecKre CBONCTBa
MeTas1o0B. *0611Ke COCOOBI 0IyYeHHUsI MeTaJI0B. [IoHsATHE O
KOPPO3UU META/JIOB U OCHOBHBIE CIIOCO6bI 3aIUTHI OT KOPPO3UU.
CriaBbl (CTajib, YYTYH, JIOPaJIIOMUHUHN, 6POH3a), UX IPUMEHEHUE B
OBITY U MPOMBIIILJIEHHOCTH. *

JleMoHCcTpanuu

0O3HakoMJIeHHe ¢ 06pa3liaMy METAJIJIOB U CIJIABOB, UX
$u3nMUeCcKUMHU CBOUCTBAMHU.

Mogeii KpUCcTaLJInYeCKUX PENIETOK METAJLJIOB.
BusieomaTepuasibl: KOppo3us METAJJIOB.

JlaGopaTopHble U IPAKTU4YECKHE PaGOThI

JlabopaToOpHbIE OMBITHI:

O3HakoMJIeHHe ¢ 06pa3liaMi CIIJIABOB METaJIJIOB.

3aBHUCHUMOCTb CKOPOCTHU PeaKI[MHU MeTaJljla C KHCJIOTOU OT IMPUPO/IbI
MeTaJsla.

Bouruucienus
— [0 YpaBHEHUSAM XMMUYECKUX PeaKLUH, eC/Iu OZJMH U3 peareHTOB
COIEPXKUT MPUMECH

PackpbIBaTh CMBIC/ U3yYaEMBbIX IIOHATHH U IPUMEHSTb 3TH MOHATHUS IPU
OMMCAaHUHU CBOMCTB BELIECTB U UX NpeBpalleHHH.

OGBACHATD 001ME 32KOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB-
MeTaJlJIOB U UX COeJUHEHUH € YYETOM CTPOEHHs UX aTOMOB.

XapaKTepu30BaTh CTPOEHHE METAJIJIOB, 061e GU3UUECKHE U XUMUUECKHE
CBOMCTBA MeTaJlJOB.

XapakTepu3oBaTh 061IMe CIOCOOBI TOJyYeHHUS MeTaJlJIOB Iocjie
CTPYKTYpPUPOBaHUs MaTepHaa.

CnepoBaTh NpaBU/IaM 6e30nacHON paboThI B J1JabOpaTOpUH IPU
MCI0JIb30BAaHUHU XUMUUYECKON OCYy bl ¥ 060py/J0BaHHUS.

[IpoX3BOAUTD BBIYUCIEHHS 10 XUMHUYECKHUM YPaBHEHUSIM.

HWcnosib30BaTh NpU BbINOJIHEHUH yUeOHbIX 3a/JaHUH TEKCThI yyeOHUKa,
cnpaBoyHble MaTepuasbl ([leproguyeckyio cUCTEMY XUMHUYECKUX
aseMmeHTOB /. . MeH/iesieeBa, Tab MLy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJiell B BOJie, 37IEKTPOXUMUUYECKUH PsiJl HallpsDKeHU N
MeTaJlJIoB).

Hcnosib30BaTh IPpHY BbINTOJIHEHU U y‘{eﬁHle 3agaHm‘/’1 U B IIpolecce
MCC/Ie10BaTeIbCKOM 1esTeIbHOCTH HayYHO-ONYJIIPHYIO JIUTEpaTypy
XUMHUYECKOTO0 CoJiepKaHus, ClIpaBOYHbIe MaTepuaJibl, pecypcbl UHTepHeTa
nocJie pe/iBapuUTeJbHON KOHCY/IbTALMU C IeJaroroM
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Tema 8. BaxxHelimue
MeTaJ/l/Ibl M UX COeJUHEeHUus
(16 4)

IllenoyHble MeTasLbl. [loioxkeHue B [lepuoanyeckoit cucteMe
XUMUYeCKUX 371eMeHTOB /l. . MeHeieeBa, CTpOEHHE aTOMOB.
HaxoxzaeHue B mpupoje.

dusnyeckue U XUMUYECKUe CBOMCTBA (Ha NpUMepe HATPUS U
Kanusi). OKCuzbl U TUAPOKCUAbI HATPHUS U Kajus. [I[pumeHeHue
L[eJIOYHBIX METAJ/IJIOB U UX COeJUHEHUH.

lllesi0o4HO3EeMeEIbHBIE METAJLIBI MATHUHN U KaJIbIIUH, CTPOEHUE
aToMoB. [lonioxkeHue B [lepuoanyeckoi cuCTeEMe XUMUYECKUX
aneMeHTOB /I. U. MeHgesieeBa. HaxoxzeHue B npupo/e.
dusnyeckre U XMMHUYEeCKUe CBOUCTBA. BaxkHelIMe coeJUHEHUS
KaJsblys (OKCUJ, TUAPOKCHU/, cosin). *IKECTKOCTb BOABI U CIIOCOObI
eé yctpaHeHUs.*

Anromunuit. [Tonoxxenue B [lepuoudeckoit cucTeMe XUMUYECKUX
asneMeHTOB /I. U. MeHfesieeBa, cTpoeHre aToMa. Haxox/jeHue B
npupoje. Pusndeckue U XMMUYECKUE CBOUCTBA. AMOTepHbIe
CBOMCTBA OKCHUJA U TUAPOKCUA.

’Keneso: coctas, cBoiicTBa U nosiyyeHue. [los0xKeHue B
[lepuoauvecko cucTeMe XUMUYECKUX 3JIEMEHTOB

/1. . MeHpeneeBa, cTpoeHre aToMa. Haxox/jeHue B mpupo/e.
dusnyeckue U XUMU4YecKue cBocTBa. OKCH/IbI, TUAPOKCH/IBI U COJTH
xkese3a(ll)

u xese3a(lIl).

JleMOHCcTpanuu

B3aumogeilicTBue HATpUsI C BOJOM.

OkpallrBaHUe NJIaMeHU HOHAaMU HaTpUS U KaJusl.
OkpalrMBaHUe MJaMeHU HOHAMHU KaJbLUsl.
B3zauMo/ieficTBHe OKCH/IA KaJIbIUS C BOJOH.
Buzeomartepuasbl: ropeHHE XKeJjle3a B KUCJI0POJE U XJI0pe.

JlabopaTOpHBbI€e ¥ IPAaKTU4YeCKHUe PaGOThI
JlabopaTOpHBIE ONBITHI:

0O3HakoMJIeHHe € 06pa3LaMHU aJIlOMUHUSA U ero CIJIaBOB.
AmMdoTepHbIe CBONCTBA 'HPOKCHA AJTIOMHUHUS.
KauecTBeHHbIe peaKI[uy Ha MOHBI JKeJie3a.
[TpakTHYeckue paboThI:

Ne 13. Pemrenue skcriepyuMeHTaJbHbIX 33/1a4 10 TeMe «MeTaslbl».

Bouruucienus
110 YpaBHEHUSIM XUMHYECKUX PEaKIUH.

OGBACHATD 001ME 32KOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB-
METaJIJIOB B IPYIINax U UX COEJUHEHUH C Y46 TOM CTPOEHHUSI UX AaTOMOB.

XapakTepu30BaTh GU3NYECKHE U XUMHUUYECKHE CBOMCTBA NPOCTHIX BELECTB
MeTaJIJIOB U UX CoeJuHEHUH (OKCUI0B, TUAPOKCHOB, COJIeH) € OITOPOH Ha
CXeMy, CIIOCO0Ob! UX NOJIy4eH s], IpUMeHeHHe U 3HaYeHYe B IPUPOJie U )KU3HU
4eJIOBeKa.

PacrnosHaBaTh ¢ NOMOLIBIO KaUeCTBEHHbBIX PeaKI1il HIOHbI MeTa/lJIOB (MarHus,
KaJ/IbLIM, a/IIOMUHUSA, LIMHKA, XKeJle3a (2+), esesa (3+), Meau (2+) ¢
MCI0JIb30BaHMEM TabJiuIbl "XapaKTepHble peaKl My Ha KaTHOHbI".

[11aHUPOBATh U OCYLIECTBJISITh HA MPAKTHKE XUMHUYECKHE 3KCIIEPUMEHTHI,
IPOBOJUTh HAGJIIO/IeHUS, ieJIaTh BbIBO/IbI 10 Pe3yIbTaTaM SKCIIepUMeHTa.

CnenoBaThb npaBu/iaM 6e30nacHO paboThl B 1abopaTOPUH NTPU
UCI0/Ib30BAHUY XUMUYeCKOH IIOCYABI U 060pyAOBaHHU.

[IpoX3BOAUTD BBIYUCIEHHS 10 XUMHUYECKHUM YPaBHEHUSIM.

BbIcTpauBaTh pa3BépHYThIE MUCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOH HA
MHdopMaIHIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaJoB, TPaMOTHO
UCI0/Ib30BaTh U3yYeHHbIN NOHATUHHBIN annapaT Kypca XUMHH.

HcnoJsib30BaTh IPpH BbINTOJIHEHU U y‘-IeGHle BaﬂaHI/lﬁ H B IIpouecce
HCCJIeJOBATEIbCKOM JIesiTe/IbHOCTH HAyYHO-IIONMYJIIPHYIO0 JINTEPATYPY
XMMHUYECKOI'0 COJiepXKaHus, ClIpaBOYHble MaTepHaJIbl, pecypchl MHTepHeTa
nocJie NpeJiBapUTeTbHON KOHCYIbTAIUH C [1eJaroroM

Paspen 4. Xumus U okpy:xamomas cpeaa (3 4)

Tema 9. BemiecTtBa 1
MaTepHaJbl B )KU3HHU
yesioBeKa

*HoBbIe MaTepHuaJibl U TEXHOJIOTHUH. BeLLLeCTBa " MaTepHaJibl B
HOBCGAHGBHOﬁ JKM3HU YesloBeKa. XUMUS U 310pOBLE. Be3onacHoe
HCII0JIb30BaHHUE BEIECTB U XUMHUYECKHUX peaKuHﬁ B 6bITy.

XapakTepu30BaTb POJIb XMMHUH B PA3JIMYHbIX Chepax AesTeJbHOCTH JI0JeH,
OCHOBHbIE BellleCTBA U MaTepHaJIbl, IPUMEHSIeMbIe B )KU3HU COBPEMEHHOI'O
YyeJIoBeKa.
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(3u) [IpupoHbIe UCTOUYHUKH YTJIEBOJOPOL0B (YroJib, NPUPO/IHBIH ras, OGBACHATD YCJIOBUS 6€30MaCHOT0 UCI0/Ib30BAHUS BELIECTB U XUMHUYECKUX

He}Tb), IPOAYKTHI UX IEPEPAOOTKH, UX POJIb B OBITY U peaxIuii B GbITY.

HNPOMBIILJIEHHOCTH. AHanM3UpPOBaTh U KPUTHUYECKH OLEHUBATh HHGOPMALIHIO O BIHUSHUU
OCHOBBI 3K0JIOTUYECKOU TPaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE IPOMBILIEHHOCTH, CeJIbCKOT0 X035MCTBA, TPAHCIIOPTA U AP. HA COCTOSIHUE
OKpYKamwllel cpesibl (peesbHO A0NYCTUMAas KOHLEHTpalus OKpY»arlLlel cpeabl.

BewectB — [IJK). YMeTb 0Ka3bIBaThb EPBYIO OMOLIb IPU XUMHUYECKUX 03KOTaX U OTPABJIEHHUSIX.
PoJib XMMUU B peLlIeHUH 3KOJIOTUYECKUX TPobJieM.* [IpUHUMaTh y4acTHe B 06CYK/I€HUU TPOGJIEM XUMHYECKOH U 3KOJIOTMYECKOH

HaNpPaBJIEHHOCTH, BbICKAa3bIBATh COGCTBEHHYIO MO3ULHIO 10 Po6JIeMe U
Hpe/jlaraTb BO3MOXKHbIE IYTH €€ pellieHUs] C ONOPOX Ha MHPOPMALIHIO U3
y4yeOHHKA U CIpaBOYHbIe MaTepHaJlbl, pecypcbl UHTepHeTa.

[Ipu paspaboTke paboyell mporpamMMbl B TEMaTHYECKOM IJIAHWUPOBAaHWUU [JOJDKHBI ObIThb Y4YTE€Hbl BO3MOXXHOCTHU MCIIOJIb30BaHUs 3JIEKTPOHHBIX (LMPOBBIX)
06pa3oBaTebHbIX PECYPCOB, ABJASAIOLIUXCS yueO6HO-MeTOJUYeCKMMU MaTepruaiaMy (MyJIbTUMe/JUHbIe NPOrpaMMbl, 3J1eEKTPOHHbIE YYEOHUKU U 33JJaUHUKH, 3JIEKTPOHHbIE
6106/IM0TEKH, BUPTYaJbHble JJabopaTOpUH, UTPOBble IPOrpaMMbl, KOJJIEKIIMM LIUPPOBBIX 06pa30BaTeNbHbBIX PeCYPCOB), UCN0/Ib3YyeMbIMU [IJIsI 06y4eHHs] U BOCIUTAHUS
pa3JIMYHBIX IPYIII M0J1b30BaTeNeH, NpeCTaBJAEHHBIMH B 3JIEKTPOHHOM (LM POBOM) BU/IE U pPeaTU3YIOLUIMMU JUAaKTHYecKue Bo3MoKHOCTH UKT, comepkaHne KOTOpbIX
COOTBETCTBYET 3aKOHO/JaTEJIbCTBY 06 060pa30BaHUHU.

2-i1 BapHaHT
TEMATHYECKOE IINTAHUPOBAHHME

Bropoli BapuaHT mpUMEPHOrO0 TEMAaTHYECKOTO IUIAHUPOBAHUS HCIONB3yeTcs, eciu oOyuwatommecs c¢ 3[IP momyuwator
oOpa3oBaHue B OT/IEJILHOM KJlacce. B JaHHOM BapuaHTe MpeaiaraeTcs:

- U3y4YEHUE MaTepuaia KPYIMHbIMH OJIOKaMU;

- oTepeskaroliee 00yueHue;

- BOBMOXXHOCTh MPUMEHEHUS 3HAHUM B PA3TUYHBIX YCIOBHIX (IEPEHOC 3HAHUM MO aHAJIOTUX OT OOIIUX CBOMCTB Pa3IMIHBIX
KJIACCOB BEIIECTB K OOIIMM U CIEU(PUUECKUM CBOMCTBAM KOHKPETHBIX BEIIECTB), UTO YBETUYMBAET JIOJI0 CAMOCTOSTEIbHOCTH
0Oy4JaromuXcs MPU U3YYCHUH HOBBIX TEM.

CoOmromaercst  JIOTMKAa  W3yYEHHs  BEIIECTB —  CBOWCTBA  BEIIECTB  OMPEACNAIOTCS  CTPOCHHUEM  aTOMOB,
ANEKTPOOTPULIATEIBHOCTHIO, XUMUYECKON CBS3BI0O U CTPYKTYPOIl BEUIECTBA, B YaCTHOCTH, TUIIOM KPHUCTAJUNIMYECKUX PEIIECTOK.
(Temsl: cTpoeHue aToMa, CTPOEHUE BELIECTBA, BAXKHEHIIINE TPEACTABUTENN IPOCTHIX U CI0KHBIX BEIIECTB, XUMUYECKHE PEAKIIIN ).

N3meHeHue miiaHupoBaHUs M0 pa3feiaM U TeMaM COCTOUT B CJIEAYIOIIEM:

- U3y4YEHUE OCHOBHBIX BOIPOCOB HEOPTAHWUYECKOW XMMHUH OCYIIECTBIISIETCS B 8 Kilacce, OOJbIIE BPEMEHH BBIJICTSETCS Ha
npuMeHeHne 3HaHui B 9 knacce. M3 9 kmacca B 8- nmepeHocsatcst TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XMMHUYECKUX peakiui’,
"DeKTpOJUTHYECKAsl TUCCOLUAIIMS. XUMUUECKUE PEAKIIMK B pacTBOpax';
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- TIepecTaHoBKa TeM, 9 kiacc: tema «Metamnsy nepen «Hemeramnamuy, T.K. oOydarouiuecs ¢ 3[1P Gomnblie 3HAKOMBI C
METAIIJIAMH U JIEr4e XapaKTepU3yIOT UX IO CBOMCTBAM U IPUMEHEHHUIO;

- TIepepacIpeiesieHue COJAEpKaHus OJHMX TeM B JIpyrue (packpbIBaeTcs Ha KOHKPETHBIX MpUMepax Apyrux Tem). Tema
"XHMHS U OKpYIKaoIIas cpesia’" pacKpbhIBa€TCA Ha KOHKPETHBIX IPUMEpPax B paszaenax "MeTaibl 1 ux coequHenus ', "Hemeramisl
IV-VII rpynn u ux coeaunenus";

- 00beAMHEHHNE TEM (JaeT OO0JIbIIE BO3MOKHOCTEH /ISl UCIIOJIb30BaHUSI CPABHEHUSI — CXO/ICTBA U OTIIMUKi; Tema «Kucmopoa»
u TeMa «Bomgopony);

- BbIjIeNieHue oTnienbHbIX TeM (Tema «IlepBoHayanbHble TOHATHS 00 OPraHMYECKUX BeIllecTBaxXy»). Bolgenenue B OTIeIbHYIO
TeMy, B KauecTBe "OyKBaps MO OPraHWYeCKOM XUMHH'", TaeT BOZMOXHOCTb YIIyOJsTh MOHSTHS: ONpeaesieHus, Kiaccudukamus,
OCHOBaHHUS JJi KiacCU(pUKAIMK, HOMEHKJIATypa, OOIIMEe CBOMCTBA BELIECTB, CTPYKTypa BEIECTBA, COCTaBieHUE (HOpMYJ 1O
oO11elt popMyIie 1 1o Ha3BaHHUIO, HA3bIBaHUE BellecTBa Mo ¢hopmyie. B aToM cirydae nmporpaMMHBIi Matepuan U3 XapaKTepUCTUKH
IVA moarpymnnsl MOXKHO JOHECTH He (parMeHTOM KapTHHBI «OpPraHMYECKHE BEIIECTBa», a KaK 4acTb I11e0ro. MoxeT ObITh
BbIieNieHa TeMa «IpakTKym» B KOHIIE IEPBOTO U BTOPOT'O T'OJ0B 00yUYEHUSI.

TemaTu4eckoe IIIAHUPOBAHUE

8 KIIACC Bcero: 136 vac (2 u/nen, 2 roga oOydeHus)

Tembt Konuuecrso yacos B tom uncne HazBanwus pabor
Ha KOHTPOJIbHbIE Ha IPAKTHYECKHe
paboThI paboTsl

Paznen «IlepBoHauaibHble XUMHYECKUE TIOHATHUSY, 149

1.  Xwumus — BaxkHas 00J71acTh 4 1 2 TIpakrryeckas padora Nel « JlabopaTopHOoe 060pyHoBaHKe U PUEMBI
€CTECTBO3HAHUA U IPAKTHYECKOH 00palleHNs C HUM
JIeSITebHOCTH YeJIOBEKa. IIpaxtuyeckas padora Ne2 «Ouncrka 3arpsS3HEeHHON TOBApEHHON COMH'"

2. BemecTBa U XMMHYECKHE PEAKIIIH. 7 - 1 IIpaxruyeckas padora Ne3 «[Ipu3HaKu MPOTEKAHUS XUMUYECKUX PEaKIIUii»

3. KonuvecTBeHHbIC OTHOLICHHS B 3 1 - Konrponbshas padora Nel «[IlepBoHayasibHble XUMUYECKUE MTOHATHSA, XUMHYECKUE
XUMHUH (hopMyJIBl 1 ypaBHEHUS» 3arps3HEHHON IOBApEHHON COJTH»

Pasnen «[lepronuueckuii 3aK0H U IepHoIuUecKas cucteMa xuMudeckux aneMeHToB .M. MenneneeBa. CtpoeHne aroMa. Xumudeckasi cB3b. O KHCIUTENFHO-BOCCTAHOBHTEIbHBIE pEakumy, 154

4.  CtpoeHue aToma 7 1 - Kontponbhas pabora Ne2 «[lepronudeckasi cucreMa XUMHYECKUX JIEMEHTOB
J.W. Menpeneea. CTpoeHHE aTOMa»
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Ilepuoanueckuii 3aKoH u
MEePUOANYECKAs] CUCTEMAa XUMUYECKUX
snemenToB /.M. MeHneneeBa

5.CtpocHue BenecTB. XUMHICCKas
CBSI3b.
OKHCIUTETBHO-BOCCTAHOBUTEILHBIE
peakiun

Konrponbshas padora Ne3 «Xumuueckast CBSA3b»

Paznen «BakHeire npecTaBUTENId HEOPTaHWIECKUX BEIIECTBY, 354

6. Kucnopon. Bomopon. 14 2 TIpakTryeckas padora Ne4 «IlomydeHne KUCIOpoIa U U3y4EeHHE ero CBOHCTBY»
IIpakTryeckas padora Ne5 «[lomydeHre Bonopoaa 1 u3ydeHHe ero CBOHCTBY»
Konrponehas padora Ned «Kucnopon. Bomopom»

7. Bona. PactBopbL. 5 1 TIpakTryeckas padora Ne6 «IIpuroroBieHne pacTBOpoB ¢ ONpeeIeHHON
MaccOBOH JI0JIel paCTBOPEHHOT'O BEIIECTBAY

8. Teopust 251eKTPOTUTHYECKOM 5 -

JIMCCOLUALIT

9. Baxneiimue knaccel 11 1 KonrponbHas pabora Ne5S «OCHOBHbIE KJIACCHI HEOPTaHUUECKUX COEANHCHUI

HEOPraHMYECKHX COeTUHEHNI IIpakTryeckas padora Ne7 «PemreHue 3cKCIIepIMEHTATBHBIX 33124 110 TeMe
«OCHOBHbIE KJIacChl HEOPIAHMYECKUX COCIIMHEHHID)

Paznen «BemecTBo M XUMHYECKUE peakuuny, 44

10. OcHOBHBIE 3aKOHOMEPHOCTHU 4 -

XUMHUYCCKUX pCaKL[I/Iﬁ

9 KUIIACC

Temsbl

Konuyectro vacos

B Tom uncne

Ha KOHTPOJIbHBIC

paboThl

Ha NPaKTUICCKUE

paboTs

HazBanus pabor

Paznen «[loBTopeHue u yriayOneHre 3HaHHH OCHOBHBIX pa3JielioB Kypca 8 kiacca «BelecTBo 1 XxuMudeckue peakiuny, 104

[oBTOpeHue 1 yriryOJaeHHe 3HAHUIT 10 1 2 TIpakruueckas padora Ne 8 «Peakiuy HOHHOrO OOMEHa

OCHOBHBIX pa3zieioB Kypca 8 Kiacca IIpaxruyeckas padora Ne9 «KauecTBeHHBIE peaKkIiu B PaCTBOPE»
Konrponshas pabora Ne 6 «QnekTponuTuyeckast TUCCOLUaLs»

Paznen «MeTaisl M UX COeqUHEHU, 209

1. O01me cBoicTBa METaJLIOB 4 - -

2.Mertaibl 1 UX COeTUHEHUS 16 1 1 IIpaxtuyeckas padora Nel3 «PemieHne sKcriepuMeHTaNbHBIX 33124 [0 TEMe

«MeTaibl ¥ UX COSTUHEHUS
Kontponphas pabora Ne8 «MeTaby

Paznen «Hemeramnsr IV-VII rpynn 1 ux coenunenus», 244
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3.00mas xapaKTepucTuKa
XUMHYECKHX 351eMeHToB Vlla
rpymnsl. agoreHst.

4.001mmas XxapaKTepucTHKa
XUMHUYECKUX 3JIeMeHTOB Vla
rpymmsl. Cepa 1 ee CoeIMHEHHS.

5.00mas xapaKTeprucTHKa
XMMHYECKHUX 3JIeMeHTOB Va
rpymmbl. A3ot, pocdop U ux
COEJIMHEHHSI.

IIpakrryeckas padora Nel0 «[TonydeHne aMmMuaka U U3y4eHUE €TO CBOWCTBY»

6.001mas xapaKTeprucTHKa
XUMHYECKUX 31eMeHToB [Va
rpymnsl. YIiepos, KpeMHUI U UxX
COEJIMHEHHSI.

IIpakTrueckas padora Nel 1 «[lomydenue yrieknuciaoro ra3a u H3ydeHHe ero CBOHCTBY
IIpakTryeckas padora Nel2 «Pemenune sKkcriepriMeHTATBHBIX 3a/1a4 [0 TeMe
«Hemeramier [V-VII rpynm u ux coesuHESHUI»

KonrponbsHas padora Ne7 «HemeTamibny

Pa3z[en «HepBOHa‘-IaJ'ILHLIe XUMUYECKUE TIOHATHS 00 OpraHM4YC€CKUX BECUICCTBAXY, 104

7. IlepBoHauaJIbHBIE XUMUYECKUE
TIOHSTHSI 00 OPTaHUIECKHX
BEIECTBAX

10

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

13. Xumust u okpyxaromas cpea.

1

14. O6o01IeHre MaTepraia o
Kypey «Heopranuueckast XuMHUs»

3

KonTponbHas pabora Ne9 «ItoroBas pabora 3a Kypc HEOPraHUUECKONH XHUMUM»

Bcero 136 4
8 KVIACC

(2 4 B HENIEMIO, BCETO 68 U)

MpumepHble Tembl,
pacKpbiBalowWwme AaHHbIN pa3aen
nporpammsl,

W KOIMYECTBO 4acos,
OTBOAMMOE Ha UX U3y4yeHue

OcHOBHOe cogepKaHue

OCHOBHbIe BUAbI AeATe/IbHOCTU
obyuatowmxca

Pasnen 1.1lepBonayanbibie XuMuyeckne nousaTus (14 1)
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Tema 1. XuMusl — BaKHas
06J1aCTh €CTeCTBO3HAHUA U
NPAaKTUY€eCKOH [ esTe/IbHOCTU
4YeJioBeKa

(44)

*XuMusi B cucTeMe HayK. Pojb XUMHHU B KH3HU
yesnoBeka.* Tena u BewectBa. Pusnveckue CBOMCTBa
[IpaBuna  Ge3omacHOro  obOpallleHUss C
BellleCTBAaMH U JIabOpaTOPHbIM 060pyAoBaHHEM. YHCThIe

BelleCTB.

BeuiectBa W cMecd. CrnocoGbl pasfesieHUus1 cMeceil.
*[ToHATHE O MeToJaX IIO3HAaHUA B XUMHUHN.*
JeMoHcTpanuu

1. JlabopaTopHOe 060pyA0BaHUE.

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

4. Cioco6nlI pa3ziesneHusi cMecelt (puabTpoBaHue,
BbIIAPUBAHUE, JUCTUJIALUSA, XpoMaTorpadusi).
JlabopaTopHble U IPaKTUYECKHUe PaGoOThI
JlabopaTOpHbIE OTBITHI:

OnuvcaHue GpU3UYECKHX CBOMCTB BEIECTB.

PazpnesieHue cMecu ¢ TOMOIIbIO MarHuTa.
[IpakTHYecKUe paboThI:

Ne 1. JlabopaTopHOe 060pyA0BaHue U TPUEMBI 06palleHuUs
C HUM

Ne 2. OuyrcTKa 3arpsi3HeHHOW MoBapeHHOU cosn

PackpbIBaTh CMBIC/I U3y4aeMbIX TOHSTH ¢ TOMOLIBIO eAarora.

PackpbIBaTh pOJib XUMHUHU B IPUPOJIE U XKU3HH YE€JIOBEKA, €€ CBS3b C JPYTUMH HayKaMu.

PazyinyaTh YUCThIE BEl|eCTBA U CMeCH; OZHOPOAHbIE U HEOAHOPO/JHbIE CMECH;

PaznnyaTh Ppu3nvecKre U XMMHUYECKUE SIBJIEHUS C OOPOH Ha onpeJesieHus.

OnpefesiTh NPU3HAKU XUMHUYECKUX PEAKLUN U YCI0BUS UX TPOTEKAHUS.

CnenoBaTh NpaBUJaM M0JIb30BAaHUS XMMUYECKOU OCy101 1 1abopaTOPHbIM 060pyA0BaHUEM, A
TaK)Xe IpaBUJIaM 06pallieHHUsI C XUMUYECKUMHU Bellle-CTBAaMU B COOTBETCTBUH C
VMHCTPYKIMSMH 110 BBIIOJHEHHUIO NPAKTUYECKUX PabOT 0/L KOHTPOJIEM IleJjarora.

[l/1aHUPOBATh U MPOBOAUTH XUMHUYECKUI SKCIIEPUMEHT 110 U3YYEHUIO U ONTUCAHUI0 GU3UYECKUX
CBOWCTB BellEeCTB, CIOCOG0B pas/iesleHus cMecel BelllecTB N0/ pyKOBOCTBOM IleJjarora c
06Cyx/IeHHeM IJIaHa PaboThL

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6-HbIX 33ZlaHUH U B TPOLleCCe UCC/Ie/[0BATEIbCKOM
JlesITeIbHOCTH Hay4YHO-IONYJISIPHYO0 JIMTEPATYPY XUMHUYECKOT0 COZePXKaHUS, CIPAaBOYHbIe
MaTepHaJibl, pecypcbl UHTepHeTa [0/ PyKOBO/ICTBOM IeJjarora.

BbIcTpauBaTh pa3BEépHYThIE MUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH HA MHOOPMALUIO U3
y‘{eﬁHl/IKa " CIIPABOYHBIX MaTepHUaJiIOB, 'PAMOTHO HCII0JIb30BATH H3y‘-IeHHbII>i MOHATUHHbIA
anmapar Kypca XUMHH

Tema 2. BemiecTtBa
U XMMHYeCKHe peaKIuu

(74)

ATOMBI U MoJieKy/bl. XMMHAYeCKUe 3JIEMEeHThbl. 3HAaKU
(cuMBoOJIBI) XUMHMUYeCKHX 23JieMeHTOB. OTHOcCHUTe/bHas
aToMHasa Macca. [IpocTble U cl0XHble BellleCcTBAa. ATOMHO-

MOJIEKY/IIDHOE yYeHHe.

XuMuueckas dopmy.a. BasentHocTh aTOMOB
XMMHUYECKHX 3JIEeMEHTOB. *3aKOH IOCTOSIHCTBA COCTaBa
BelecTB.*  OTHOCHTe/JbHAas  MOJIEKYJspHas  Macca.

MaccoBas 1011 XMMHYeCKOT0 3/IeMeHTa B CoeJUHEHUH.
dusuyecke M XUMHUYeCKHe SBJIEHHA. XUMHUYecKas

peakLys 1 e€ NPpU3HAKH. Y paBHEHHS XUMHUYECKUX PEeaKLIUH.

3aKOH COXpaHeHHMS Macchbl BellecTB THNBI XUMHUYECKHX

peaknui (coefuHeHNe, pa3jioKeHHe, 3aMelleHe, 0OMeH).
*M. B. JIoMOHOCOB — y4€HBIA-3HI[UKIONEJUCT.*

AleMoHcTpauum

dusudeckue siBaeHUs (pacTHpaHUe caxapa B CTYIKE,
KHUIIeHHe U KOHJieHCallisl BOABI U T. A1.).

XuMHyeckue siBJeHNA (ropeHHe CBeYH, pa3/ioKeHHe
caxapa, B3aUMOo/ieiCTBHE CEPHOM KUCJIOTHI C XJI0PH0M
Gapus,

passioxxeHue ruapokcua Meau(1l), BzaumoericTere

[IpMMeHATb ecTeCTBEHHO-HAay4YHble MeTO/Ibl IO3HAHUA (B TOM YMCJle HabJ0leHHe,
MO/leJIMPOBaHUeE, SKCIIEPUMEHT) U OCHOBHbIE ONepaliiy MbICJIUTEJbHOH e TeJIbHOCTH
(cpaBHeHUe, K1accubUKalys) A5 U3yUYeHHUs BelleCTB U XMMHUYECKHUX Peaklui ¢ onopoi Ha
aJIFOPUTM UJIM CXEMBI.

PackpbIBaTb CMBIC/I U3y4aeMbIX TOHATUH U 3aKOHOB M IPUMEHATb 3TH NOHATHUSA NIPH ONTMCAHUU
CBOMCTB BellleCTB U UX IIpeBpalleHUH € OOPOU Ha IJIaH U KJII0YeBbIe CJI0Ba.

PazyinyaTh dU3nYecKre U XUMUYeCKHe ABJIeHUS, 00'bICHATD UX CYLIHOCTb C TOYKU 3pEeHHUs
aTOMHO-MOJIEKYJ/IIPHOr'0 yYeHUs C ONOPOH Ha onpe/ie/IeHUs] U CXeMBI.

Onpefie1Th NPU3HAKU XMMHUYECKHUX PeaKLUH, YCI0BUSA UX IPOTEKaHU.

O6BbACHATD CYLIHOCTb GU3NUECKUX U XUMUUYECKHUX SIBJIEHUH C TOYKU 3peHHs aTOMHO-
MOJIEKY/IIPHOT'0 yYeHHs C UCI0JIb30BaHUEM BHU3yaIbHOU OIOpHL.

KnaccudunnpoBaTh XMMHUYeCKHe peaKLUH (110 YUC/IY U COCTaBY pearupyroimux u
06pasyoIMXCs BELeCTB) C ONIOPOH Ha CXEMBI.

CocTaBsATb GOPMYJIbl GUHAPHBIX BELECTB 110 BaJIEHTHOCTH U ONpPe/ie/IATh BaJIEHTHOCTD 110
¢dopMys1aM BelecTB € ONOPOH Ha aJITOPUTM Y4e6HBIX A€ HCTBUH.

PacctaB/isTh K03$OUIMEHTHI B ypaBHEHUAX XMMUYECKUX PeaKL[Mi C OIOPOH Ha a/IFOPUTM
y4e6HBIX 1e ICTBUIL

Cne10BaTh NpaBMJIaM M10JIb30BAHMUS XUMHYECKON IOCY10H U IaGOPAaTOPHBIM 060py/JOBAaHHEM, a
TaKKe NpaBUJIaM 06pallieHHs C BellieCTBAMH B COOTBETCTBUHY C MHCTPYKIIUAMHU 110 BBITIOJTHEHHUIO
JIaBOPAaTOPHBIX XUMHUYECKHX OIBITOB 10/, KOHTPOJIEM le/iarora.

Hcnosib30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B ITPOLiecce HCCIe0BaTeIbCKOM
JlesITeJIbHOCTH Hay4YHO-TIONYJIIPHYIO JINTEPATYPy XMMHUYECKOT0 COZIepKaHus, Clipa-BoY-Hble
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’KeJie3a C cepoii, B3aUMo/iefiCTBHE KeJie3a C pacCTBOPOM
cosiu meau(ID)).
OMBbIT, WITIOCTPUPYIOLIMN 3aKOH COXPaHEHHU S MaCChL

Na6opaTtopHble U NpaKTUYeckue pabotbl

JlabopaTOpHbIE OTNBITHI:

[IprMeps! pu3nUecKUX ABJEHNUH (TJ1aBJI€eHUEe BOCKa,
TasiHUe JIbJA).

[TpuMepbl XUMUYECKHUX SIBJEeHUH (MpoKaJIMBaHUE MeJHOU
MPOBOJIOKH, B3aUMO/IeCTBHE MeJla C KUCJIO0TOMH).
Moge/11 aTOMOB U MOJIEKYJI.

[pakTrdeckas padora Ne3. [Ipn3Haky npoTexanus
XUMHUYECKUX PEaKIUH.

Boruunciaenust

— OTHOCUTEJIbHON MOJIEKYJ/IIPHOM MacChl BeLeCTB;

— MaccoBOH /10J1M XUMUYECKOro 3j1eMeHTa 1o ¢opmyJie
COeIMHEHUS

MaTepHaJibl, pecypcbl UHTEp-HeTa 0/ pyKOBOJICTBOM IleJjarora.

BbicTpauBaTh pa3BEépHYThlE NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH HA HHOOPMALUIO U3
y4eOHHUKa U CIPaBOYHBIX MaTEPUAJIOB, TPAMOTHO UCII0/Ib30BaTh U3yY€HHbIH NOHATUHHBIN
annapar Kypca XUMHH

Tema 3. KosimyecTBeHHbIE
OTHOLUEHUS B XuMuH (34)

KosnnuectBo BeljectBa. Mosib. MosisipHass Macca. 3aKOH
ABorazipo. MoJisipHbI 06'b€M ra3oB. PacueThl 10 XUMHUYECKON
dopmyuie. PacueTbl MaccoBoO 10/ XUMUYECKOT0 3/IeMEHTa B
COeZIMHEHNY, KOJIMYeCTBa BeIeCTBa, MOJIIPHOM MacChl
PacyéThl 10 XUMUYECKUM YPaBHEHUSIM.

JeMoHcTpanus:

- 06pas3sLibl BelecTB KOJIMYeCTBOM OJH MOJIb

Bbranciienus:

-pacuet o ¢popMyJie ¥ 10 XUMHUYECKOMY YPAaBHEHHUIO

PaCKprBaTb CMBICJI U3y4YaeMbIX MOHATHUH U NPUMEHATb 3THU IOHATHUSA, a TaKXKe U3YyYEHHbIe
3aKOHBI U TEOPHUH JId pellIeHUud paC‘-IéTHle 3a/Jia4 C IOMOILbIO IeJgarora.

BBIYHCIATE MOJIIPHYIO MacCy Bell|eCTB; KOJIMYeCTBO BellleCTBa, 06'bEM ra3a, Maccy BellecTBa C
ornopo# Ha o6pasel], Ha GOPMYJIbL;

[IpoBOAUTE pacyéThI 0 ypaBHEHUAM XMMHUYECKHUX PeaKIui ¢ 0opoil Ha ob6pasel, aJropuT™M
y4e6HBIX 1eICTBUM: KOJIMYeCTBa, 06'bEMa, MacChl BellleCTBa 10 U3BECTHOMY KOJIMYECTBY,
06'bEMy, Macce peareHTOB WM IPOJYKTOB PeaKIHH.

BbicTpauBaTh pa3BEpHYThIE THCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOX Ha MHGOPMALIMIO U3
y4e6GHMKA U CIPAaBOYHBIX MaTEPHAJIOB, TPAMOTHO UCII0/Ib30BATh M3y4YeHHBIA NOHATUIHBINA
annapar Kypca XMMHUH € IOMOILBIO ITefiarora.

Paspen 3. [lepuoanyeckuii 3aKkoH U Ileppuoandeckas cucTeMa XMMH4YecKUX 371eMeHTOB /JI. U. MeHAe1eeBa.
CTpoeHue aTOMOB. XUMHYeCKasi CBA3b. OKMC/IUTE/IbHO-BOCCTAHOBUTEJ/IbHbIE peaKuM (15 )

Tema 4. CtpoeHue aToma.
MepuoanyecKkuii 3aKoH u
Mepuoaunyeckaa cucrema
XUMUYECKUX 3/1eMEHTOB

A. N. MeHgeneesa. (7 4)

[lepBble  MONMBITKM  KJACCUPUKALHMHM  XUMHYECKHX
ajeMeHTOB. [IOHATHe O rpynmax CXOAHBIX 3JIEMEHTOB
(mesioyHble U IEJIOYHO3EMeJbHble METaJlIbl, IaJI0TeHbl,
WHepTHble Ta3bl). *JJIeMeHThl, KOTOpble 06pa3ylT
aMmoTepHbIE OKCU/BI U THIPOKCH/BL*

[lepyoanueckuit 3akoH. [lepuognyeckass cuctema
XUMUYECKUX 3JIeMEHTOB J. U. MeHpeneeBa.
KopoTkonepuogHass wu *anuHHOmepuofHas®  GOpMBI

PackpbIBaThb CMBIC/I IEPHOUYECKOTO 3aKOHA 10/, PyKOBOACTBOM Ileiarora.

[ToHUMaTh CyLIeCTBOBaHME NEPUOANIECKOM 3aBUCUMOCTH CBOHCTB XMMHUY€ECKUX 3J1EMEHTOB
(u3MeHeHHe painyCOB aTOMOB U 3JIEKTPOOTPULIATENLHOCTH) U UX COeJUHEHUH OT
[10JIOKEHHSI B IEPHOJUYECKON CHCTEMe U CTPOEHHS aTOMa C UCI0JIb30BaHUEM CXeM U TabJIHL.

YcTaHaBIMBATh CBSI3b MEXK/Y IOJIOXKEHHUEM 3JIEMEHTA B IEPUOJUYECKON CUCTEME U CTPOEHUEM
ero atoMa (CocTaB ¥ 3apsij 1pa, obliee YHUCIO0 3JIEKTPOHOB U paclpe/iesieHHe UX 110
3JIEKTPOHHBIM CJIOSIM) IO 06pa3iy.

[IporHo3UpoOBaTh XapaKTep U3MeHEHHUsI CBOMCTB 3JIEMEHTOB U UX COeJMHEHUH 10 IpynnaM u
nepuozaM [leprouuecKod CUCTEMBI C TOMOILBIO Mejarora.
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[lepyuoauvyeckod CUCTEMbl XUMHUYECKHUX 3JieMeHTOB /l.
U. Menpeneesa. [lepuoabl U rpymnnbl. PU3nyecKUd CMbICT
MOPsIZIKOBOTO HOMepa, HOMEpPOB Mepuoja U TPyHIbl
3JIeMeHTa.

CtpoeHre aToMOB. CocTaB aTOMHBIX fAfep. *M30TonbL*
JyieKTpoHbl. CTpoeHUE 3JIEKTPOHHBIX 060JI0YEK AaTOMOB
nepBblx 20 XUMHYECKUX 3JieMeHTOB [lepuojuyeckoit
CHCTEMBI A W MeHpeneeBa. XapaKTepuCTHKA
XUMUYECKOTO 3JIEMEeHTa MO0 €ero TMOJIOXKEHUI B
[epuoauyeckoii cucreme /. . MeHnziesieeBa.

*3aKOHOMEPHOCTH U3MEHEeHHUs  pajudyca aTOMOB
XUMUYECKUX 3JIEMEHTOB, MeTaJInYeCKUX U
HeMeTa/lJIMYeCKUX CBOWCTB MO TpynnaM M MepuojaM.
3HaueHue [lepuoguyeckoro 3akoHa W Ilepuojuyeckoit
CUCTEMbl XUMHWYECKHUX 3JIEMEHTOB JJid Pa3BUTUA HaYKU U
npakTuku. [l. U. MeHsiesleeB — y4Y€HBIN U TpaKJaHUH.*
AemoHcTpauumn
KopoTkonepuoHas v AJIMHHOTIEpHUOAHAS GOPMBI
[Teproauveckoi cUCTEMbI XUMUYECKUX 3JIEMEHTOB
. 1. Mengeneesa.

O3HakoMJIeHHe ¢ 06pa3aMy MeTaJlJIOB U HEMETaJlJIOB.
Na6opaTtopHbie U NpaKTUYeckue paboTbl
JlabopaTOpPHBIH ONBIT:

B3anMojielicTBUEe THAPOKCHJA LHUHKA C pacTBOpaMH

KMCJIOT U I1eJIouei

XapaKTepu30BaTb XMMHUYeCKHe 3/1eMeHThI IepBbIX TPEX IePHUOA0B, Ka/Ius, KalbLUs 0 UX
noJioxkeHumo B [lepuoanueckoit cucteme /l. U. MeHeseeBa.

CnenoBaTh NpaBUIaM 6e30MacHOM paboThl B JaGOpaTOPUU NPU UCII0JIb30BaHUHU XUMUYECKOH
NOCy/ibl U 060PYZI0BaHHs IO, KOHTPOJIEM leJjarora.

BbicTpanBaTbh pa3BépHyThle NHUCbMEHHbIe U YCTHbIE OTBEThI C OITIOPOM Ha HHPOPMALUIO U3
y4yebGHMKA U CTIPaBOYHbIX MaTepHaJI0B, TPaMOTHO MCI0JIb30BaTh U3yYeHHbIM NOHATUNHBIN
annapar Kypca XMMUH 110cJle CTPYKTYPUPOBaHUS MaTepuaJia C MCII0Jb30BaHUEM KJIMIIIE.

HWcnosib30BaTh NpU BbINOJHEHUH yUeOHBIX 3a/JaHUM TeKCThI yyeOHUKa Nocjie
CTPYKTYpUPOBaHUsI MaTepHasa, CipaBoYHble MaTepuassl ([lepuoanyeckyto cucteMy
XUMUYeCcKHUX 371eMeHTOB /Jl. U. MeH/iesleeBa, TabJIU1Lly paCTBOPUMOCTH KUCJIOT, OCHOBaHUH U
coJiell B BOJie, 3JIEKTPOXMMUYECKUH psifi HAapsSKEHUHM MeTaslIoB).

HWcnosib30BaTh NpH BbINOJHEHUH yUeOHbIX 33/JaHUH U B Ipoliecce HCceL0BaTeIbCKON
JlesITeJIbHOCTH HayYHO-NONYJIAPHYIO JIMTEPATYPY XMMHUYECKOr0 COZlePXKaHUs, CIpaBOYHbIe
MaTepuasbl, pecypcbl UHTepHETa MOJ PyKOBOJCTBOM Iefiarora

Tema S. CTpoeHnue BelecTs.
Xumuyeckasi CBSI3b.
OxkucanTebHO-
BOCCTAHOBHTEJbHbIE PEAKIHU

(81)

Xumunueckas cBsi3b. KoBanieHTHas (MOIsIpHast ¥ HETOJIIpHAsT)

CBsI3b.  *DJIEKTPOOTPHLATEIBHOCTh ~ aTOMOB  XMMHMYECKHX
aneMeHToB.* MonHas cBs3b. *THUIBl  KPUCTAJUTUYECKHX
perieTok.*

CremneHb OKHCJ/IEHHUS. OKHCIUTENBHO-

BOCCTAaHOBHTEJIbHbIE PpEaKIHH. HpOHECCbI OKHCJIEHUA H
BOCCTAHOBJIEHUs. OKHUCIUTEN U BOCCTAHOBUTEJIU.

JlemoHcTpauuu
OKHCITUTENEHO-BOCCTAHOBHUTENILHBIE PEAKIHN: TOPEHNE,
PEaKIuy pa3IokKEHHs], COeTUHCHUS

PackpbIBaTh CMBICI H3y4aeMbIX MOHATHI O] PYKOBOACTBOM IIEarora.

OnpenensaTs BUJ XUMUYECKOU CBSI3M B COSJMHEHHUH C UCIIOJIb30BAHUEM CXEM.

OrnpesiensATh CTeNeHb OKUCICHUSI XUMUYECKOr0 3JIEMEHTa 110 ()OpMYJIe €ro COSIMHEHMS C
HCIOJIB30BAHUEM QJITOPUTMA.

OnpenessTs 3JeMeHT (BEeLIeCTBO) — OKUCIUTENb U 3JIEMEHT (BEILECTBO) — BOCCTaHOBUTEI.

OOBACHATH CYLIHOCTH IPOLIECCOB OKUCICHHS U BOCCTAHOBIICHHSI.

CocTaBiATh 3JEKTPOHHBIHN OaJaHC ¢ YUE€TOM YUCia OTJAHHBIX U IPHHATHIX JJIEKTPOHOB.

CocraBiiTh ypaBHEHHUE OKHCIMTEIbHO-BOCCTAHOBUTENIBHON PEAKLMH 110 aITOPUTMY pa3bopa
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHOM PEaKIHH.

Vcnonb30BaTh NPH BHIIOITHEHWH YUEOHBIX 3aJaHUIH TEKCTHl Y4€OHHMKA 1OCIIE CTPYKTYPUPOBAHUS

MaTepHaia, CIpaBoYHbIe MaTepHabl (IEPUOIUIECKYIO CHCTEMY XUMUUeckuX >neMenToB [1. 1.
MemnneneeBa, TaOIUIYy pacTBOPUMOCTH KHCIIOT, OCHOBAaHUH U COJIEH B BOJIE, SJIEKTPOXUMHUECKUN P
HaNpsHKEHHH METalIOB)
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Pazpen 2. BaxkHelilne npeAcTaBUTe/ M HEOPraHUYeCKUX BelecTs (35 u)

Tema 6. Kucnopoa. Bogopogs,.
(144)

Bosayx — cmech rasos. CoctaB Bo3ayxa. Kuciopon —
3JleMeHT W nmpoctoe BellecTBo. 030H. HaxoxzaeHue
KUcJA0opoJa B mOpupofe, OU3MUECKMEe M XUMHUUYECKHUe
CBOMCTBA. Peak1u ropeHust IPOCThIX U CJI0XKHbIX BELIECTB.
*TensioBol 3QPeKT XUMHUYECKOW peakLUU.* IK30- U

3H/I0TEPMUYECKHUE peakiuy, *TepMOXUMHUYECKUE
ypaBHeHUs.* [loHsATHE 06 okcuAax. CIoCo6bl MOJTyYeHUs
KUCIOpoZa B JlabopaTOpUM U NPOMBILIIEHHOCTH.

NpYMeHeHUe KHUCA0poJa. KpYyroBOpOT KHUCJAOpOJa B
npupoge. ToNJIMBO: yroJib U MeTaH. 3arpsi3HeHHe BO3/yXa,
ycuieHue MapHUKOBOro s¢deKTa, paspylieHre 030HOBOTO
cJ1051.

Bosopos — asieMeHT U pocToe BellecTBo. HaxoxaeHue
BO/IOpPO/ia B IpUpo/ie, GU3ndecKre U XUMHUYeCKHe CBOMCTBA
(Ha mnpuMepe B3aUMOJAEHCTBUA C
OKCUJAMHU MeTaJlJI0B), pUMeHeHHe,
nosaydyeHus.* [lousaTre o kucaoTax KucaoTe! u conu.

HeMeTaJlJlaMHu u
*Crmoco6bl

AemoHcTpauumn

BsaumopeiictBue dpocdopa, cepsl U xese3a ¢ KUCA0POJ0M
(BO3MOXKHO HCIOJIb30BaHUE BH/EOOMBITOB).
OnpegiesieHue cofiepaHUsA KUCI0PO/a B BO3AYyXe.
OnBITHI, AEMOHCTPUPYIOILKE YCJIOBUA BOSHUKHOBEHUS U
npeKpalleHH sl TOpeHus.

Na6opaTtopHbie U NpaKTUYeckue paboTbl

JlabopaTOPHBIH OIBIT:

O3HakoMJIeHHe ¢ 06pa3LaMH OKCH/IOB.

[IpakTHYeckas pabora:

Ne 4. [TosiyyeHue KUCI0pPOAA, U3YYEeHUE ero CBOMCTB.
Ipakruyeckas padora NeS. TTonyuenue Bogoposa v U3ydeHUe

€ro CBOMCTB.
Brruuciaenus

— MOJ'IeKyIIHpHOﬁ MacCChbI KHCJIOpPOJa ¥ 030HA Ha
OCHOBAHUU aTOMHOM MaCChl XMMHUY€ECKOT'0 3JIeMeHTa

PacKkpbIBaTh CMBIC/I U3yYaEMbIX IIOHATHH U IPUMEHSTb 3TH MOHATHUS IPU ONUCAHUU CBOWCTB
BELIECTB U UX peBpalleHHUH C UCI0/Ib30BAHUEM OIIOPHBIX CJIOB M KJIMLIE.

XapaKTepu30BaTh (OMUCHIBATD)C ONOPOLU HA NAAH, CXEMY, KDAMKYIO 3aNUCh
COCTaB BO3/yXa, QU3UYeCKHe U XU-MUYeCKHe CBOWCTBA KUCI0PO/A, CIOCOGHI €0 MOJyYeHHS,
NpUMeHeHNe U 3HaUEeHHE B IPUPO/Ie U )KU3HU YesI0BEKa.

CpaBHUBATb PeaKLUH rOPEHHUs U Me/IIEHHOTO OKHUCJIEHHUS C IPEBAPUTENbHBIM 006CYKAEHUEM
napaMeTpOB CPAaBHEHHUSI.

Co6upaTb MPUGOPHI JJ15 TOJTyYEHHUST KUCI0POJA (BbITECHEHUEM BO/IbI U BO3/1yXa).

Pacrio3HaBaTh ONBITHBIM MYTEM KHUCJI0POJ N0/, KOHTPOJIEM IleAarora.

Hcnosib30BaTh XMMUYECKYH0 CUMBOJIMKY [JIJIS1 COCTaBJIEHUsT GOPMYJI BELIECTB, MOJIEKYJISIPHbBIX
ypaBHEHUH XUMHUYECKUX PeaKIMH C y4aCTHEM KUCIOPO/a.

OGBACHATD CYLIHOCTh 3KOJIOTMUYECKUX TPOGJIEM, CBSI3aHHBIX C 3arpsiI3HEHUEM BO3/yXa.

CnenoBaTb NpaBuiaM 6e30MacHoOM paboThl B 1a60paTOPHUU NPH UCIOJIb30BAHUM XUMHUYECKON
HIOCy/1bl ¥ 000PY/I0BaHUs 110/] KOHTPOJIEM [IE€/]Ar0ra, a TAKXKe MpaBuaM 06 palleHus C
ropro4YrMMH BellleCTBaMU B 6bITy.

H]IaHl/IpOBaTb U OCYIIECTBJIATb HA MPAaKTUKE XUMUIECKHE IKCIIEPUMEHThI, IPOBOJUTH
Ha6moae|-n/m, AeJIaTb BBIBO/BI 110 pe3yJIbTaTaM 3KCIIeprU-MeHTa 104 PyKOBOACTBOM IleJarora.

Y4acTBOBaTb B COBMeCTHOM paboTe B rpyIIe.
HWcnosib30BaTh NpU BBINOJTHEHUH yUe6GHbIX 33/IaHUH U B ITpoliecce UCCaeL0BaTeTbCKON
JlesTeJIbHOCTH Hay4HO-OMYJIAPHYI0 JIMTePaTypy XMMHUYECKOro CoZlepXaHus, CIpaBOYHble
MaTepuaJibl, pecypcbl UHTepHeTa o/ pyKOBOJICTBOM NleJiarora.

BbicTparBaTh pa3BEépHyThIe MHMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha MHPOPMaLHIO U3
y4e6GHHKaA U ClIPAaBOYHbIX MaTe-
pHaJIOB C OIIOPOY Ha IJIaH, TPaMOTHO UCIT0JIb30BaTh M3y4YeHHbIN MOHATHIHBIN annapaT Kypca
XUMUU

Tema 7. Boga. PacTBopbl.
TloHATHE 06 OCHOBAaHUAX

Boga. Ee cocrtaB. CtpoeHue. Mosiekysbl. *®uandeckue
cBOMcTBa BoAbL Boma kak pacTtBopuTesb.* PacTBOpBL

PaCKprBaTb CMBICJI U3y4aeMbIX MOHATUHN U NPUMEHATDb 3TU NOHATHUA TP OITUCAHUHN CBOMCTB
BelIeCTB U UX npeBpaLueHHﬁ C IIoOMOLIbIO ITeJgarora.
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(54)

*TloHsITHE O PAaCTBOPUMOCTHU BellleCTB B Bojie. [loHsITHE O
HACBILIEHHBIX W HEHaCBIIeHHBbIX pacTBopax.* MaccoBas
JloJisi BellecTBa B pacTBope. PacyeT MaccoBoil Josiu
BELIECTBA B pacTBOpe (MpoLeHTHAsA KOHIEHTpaLusi).
*XHMMUYeCcKre CBOMCTBA BOAbI (pa3/ioKeHUE, peaKIuu C
HaTpUEM, OKCU/IOM KaJiblus, okcuzoM cepbllV [ToHsTHE 06
OCHOBaHUsAX. PoJsib pacTBOpPOB B NpPHUPOJE WU B KU3HU
yesioBeka. KpyroBopoT Bojibl B npHpoje.* 3arpsisHeHHe
MPUPOHBIX BoJ. OXpaHa U OYUCTKA NPUPO/IHBIX BO/I.

AemoHcTpauumn

JJIEKTPOJIU3 BOJIbI; CHHTE3 BO/bl; B3AUMOJENCTBHE BO/IbI C
MeTas1amMu (Na, Ca) (BO3MOXKHO UCIOJIb30BaHUE
BH/leOMaTepHasoB).

PacTBopeHHe Bell|eCTB € pa3JMYHOM PacCTBOPUMOCTBIO.
HUccnenoBaHye pacTBOPOB KUCJIOT U LieJI0Uel ¢ TOMOILbI0
WHAWKATOPOB.

Na6opatopHble 1 NpaKTMYeckue pabotbl

IIpakmuueckas paboma:

Ne 6. [IpurotoBJieHHe PaCTBOPOB C OIpe/ieIEHHON
MaccoBOM 0Jiel pacTBOPEHHOIO BelecTBa.

XapakTepu3oBaTh GU3NUECKHE U XUMHUUYECKHE CBOMCTBA BOAbI, €€ POJIb KaK PACTBOPUTEJIS B
MPUPOJHBIX MTPOLleccaX C ONOPOH Ha MJIaH U CXEMY.

CoCTaBJ/IITh ypaBHEHUS XUMUYECKUX PEAKIIUH C y4aCTHEM BO/JbI C OIOPOH Ha CXEMY.

OGBSACHATD CYLIHOCTh 3KOJIOTMUYECKUX NTPOOGJIEM, CBSI3aHHBIX C 3arpsiI3HEHHUEM NTPUPOHBIX BO/,
CIIO0COGBI OYMCTKH BO/IbI OT IPUMECEH, MephI 110 OXpaHe BOJ, OT 3arpsi3HEHUs I0CJIe
Ipe/IBApUTEBHOTO CTPYKTYPUPOBAHUS MaTepUaia.

[1J1aHUPOBATDb U OCYLIECTBJSATD HA IPAKTHKE XUMUYECKHE IKCIIEPUMEHTDI, TPOBOJUTD
Hab6JII0IEHMS, [ieJ1aTh BbI-
BO/IbI 10 Pe3yJIbTaTaM 3KCIepPUMEHTA M0/, KOHTPOJIEM Ie/Iarora, C UCNoJib30BaHUEM KJIUILE.

CnenoBaTh NpaBUIaM 6e30MacHOM paboThl B JaGOpaTOPUU NPU UCNI0JIb30BaHUHU XUMHAYECKOH
HOCY/ibl M1 000pY/JOBaHUS 0/l KOHTPOJIEM Ile/larora.

[IpOBOAUTH BBIYUCJIEHHS C IPUMEHEHUEM TOHSATHS «KMACcCOBast 10J1sl BEI|ECTBA B PaCTBOPE» C
onopoi Ha GOpPMyJIbL

Hcnosib30BaTh NPU BBIOJHEHHUH YYeOHBIX 33/IaHUH U B TPOLECCe UCC/Ie0BATENbCKOM
JeATeJIbHOCTH Hay4YHO-MONYJIAPHYIO JIMTepaTypy XMMHUYECKOr0 CoJiepKaHud, CIpaBOYHbIe
MaTepHuaJibl, pecypcbl MHTepHeTa 1o/, pyKOBOJCTBOM IleJarora.

BoicTpanBaTh pa3BépHyThle MHUCbMEHHbIE U YCTHbIE OTBETHI C 0ONTOPOH Ha MHGOPMaLIUIO U3
y‘{eﬁHl/IKa " CIIPABOYHBIX MaTepHUaJIOB, 'PAMOTHO HCII0JIb30BATH H3y‘-IeHHbII>i MOHATUHHBIN
alnmnapaT Kypca XMMHH 1ocJjie IpeiBapUTEJbHOTO CTPYKTYPpUPOBaHUA MaTepHraa.

Tema 8. d/1eKTpo/IMTHYeCcKas
Aucconpanus. XMMU4YeCcKHe
peaxknuy B pacTBopax

(54)

Teopus 3NEKTPOIUTUIECKON

DIEKTPOIUTUIECKAS

JICCOLMALINH.
JUccolManys.  OJNEKTPOIUTBl U
HeNeKTponuThl. KaTnoHsl, aHoHbI. *MexaHU3M JIUCCOLMALNK
BEILECTB C Pa3IM4HbIMKU BUIAMH XUMUYECKOH cBsi3U. [ToHsATHE
ocreneHu uccoruaniu.* CuibHbIe U Cl1a0ble ICKTPOIUTHI.
Peakuun noHHOro oOMeHa. YCiaoBUs MPOTEKAHUS PEaKLUil
HOHHOTO 0OMeHa 110 koHua. [lonHble U cokpamEHHbIe HOHHBIE
yYpaBHEHUS XuMHUUeCKre  CBOWCTBA

peaxiumii. KHUCIIOT,

OCHOBaHMI W coled B CBere MpeACTaBlieHUd 00

3NEKTPOIMTHYECKON Tucconuanry. KauecTBeHHbIE peakiuy Ha
KaTHOHBI M aHHWOHBI: HOHBI XJOPHA-, OpOMHA-, HOAMI-,
cynbdar-, KapOoHaT-, CHIMKAT-, hocdar- aHHOHBI; THAPOKCH/I-
HOHBI;

xemesza (2+) u (3+), Menu (2+), UMHKA, TPUCYTCTBYIONUIME B

KaTHOHbI aMMOHMs, Mar”Hus, KajJdblWs, aJTIOMHHHA,

BOJHBIX pacTBOpax.

PacKpbIBaTb CMBIC/I U3y4aeMbIX TIOHATHH, a TAKXKe CMBIC/ TEOPUH 3J1IEKTPOJIUTHYECKOH
JIMCCOLMALIMY C OTIOPOH Ha CXEMBL.

O6BACHATD MPUYUHBI 3JIEKTPOIIPOBOJ-

HOCTH BOJHBIX PACTBOPOB C IOMOLIBIO NleJjarora.
CocTaB/IATh YPaBHEHHs JUCCOLUALIMN KHUCJIOT, LeJI04eH U COJIeH, TOJIHbIe U COKPALEHHbIe
VIOHHbIe ypPaBHEHHS] XMMUYECKUX PeaKL[Mi HOHHOI'0 06MeHa.

[l1aHMPOBATh U OCYLIECTBIIAThH HAa NPAKTHKE XUMHUYeCKHe IKCIIepUMEHThI, IPOBOJUTh
HabJII0/IeHHs, leJIaTh BBIBOJbI [10 pe3y/IbTaTaM 3KCIepUMeHTa [10CJIe IPeiBAPUTEIbHOM
paboThL

Cyie0BaTh paBUJIaM 6e30MacHOM paGoThI B J1a60PaTOPUU NMPH HUCHOJIb30BAHUY XUMUYECKOH
HOCYZABI U 060PYZ0BaHMS 0/ KOHTPOJIEM IleJjarora.

[TpOM3BOANUTD BEIYUC/IEHHUSI 10 XUMUYECKUM YPaBHEHUSM.

BbicTpanBaTh pa3BépHyThIe MHCbMEHHbBIE U YCTHBIE OTBETHI C OIOPOH Ha HHPOpPMALHIO U3
y4eGHHKa U CHPAaBOYHBIX MAaTEPHUAJIOB, TPAMOTHO UCI0JIb30BATh U3YYEHHbIH MOHSITUHHBIA
ammapaTt Kypca XMMHUH MOocJIe TPeBAPUTENbHOTO CTPYKTYPUPOBAHHUS MaTepHaa.

Hcnosib30BaTh MPH BbINOJIHEHUH YYeGHBIX 3aJAHUN U B TPOLieCce UCCIeL0BaTeIbCKON
JleITeIbHOCTH HayYHO-TIONMYJISIPHYIO JIMTEPATYPY XUMHUUECKOTO COJIePXKaHMsl, CTPaBOYHbIe
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JleMoHCcTpanuu

JyieKTpUYecKasi IPOBOJAUMOCTb PACTBOPOB BELIECTB;
JBW)XeHHE UOHOB B 3JIEKTPUYECKOM I10JIE.

OnbIThI, WTIOCTPUPYIOIHE TPU3HAKY TPOTEKAHUS
peakuui HOHHOTO 06MeHa.

JlabopaTopHble U IPaKTUYECKUe

paéoTsl

JlabopaTOPHBIN OMBIT:

Peakiuu MFOHHOTO 06MEHA B paCTBOPAX 3JIEKTPOJIUTOB:
cysnbdata Meu(1l) u wénouyy, kapboHaTa HATpPUs U
COJISTHOU KUCJIOTBI, peaKi[isi HeUTpau3aliui Mexay
TUZPOKCUIOM KaJlUsl U COJITHON KUCJIOTOM.
BbruucsieHus

— 110 ypaBHEHUSM XUMHUYECKUX PeaKI[Ui

MaTepHuaJibl, peCypcChbl HHTepHeTa mocJjie KOHCyJibTallMU C leJarorom

Tema 9. OCHOBHBI€E KJIACChI
HeOpraHu4ecKux
CcoeIMHEeHU

(114)

Knaccudukaius HeopraHU4eCKUX coeJTMHEHUH.

Okcuzbl: cocTaB, kjaaccudukanus (*ocHOBHbIe,
KHUCJ0THBIe, aMoTepHbIe, Hecoieobpa3yoliie Ha
npuMepe oKcuja yrieposa |l v okenpa asora I1%),
HOMeHKJIaTypa *[losrydeHne™* u XuMHU4ecKue CBOMCTBA
OKCH/IOB (B3aUMO/IeCTBYE C BOJOH, KUCIOTaMH,
11eJ109aMHu).

OcHOBaHUSA: COCTaB, Kiaccudukanus (1e10491 U
HepacTBOPHUMble OCHOBAHMUS), HOMEHKJIAaTypa, U3ndecKue
Y XUMUYeCcKHe CBOMCTBa (B3aUMOieICTBHE C OKCHAAMH
HeMeTaJIJIOB, KHCJI0TaMH, COJISIMH), *croco6bl mosyyeHus.*
KucsoTsl: cocTaB, k1accupuKalus, HOMEHK/IATYpa,
dusnyecKkre U XMMHUYeCKHe CBOKCTBA (B3aUMOIeCTBHE C
MeTaJlJJaMH, OCHOBHBIMH OKCH/JJAMH, OCHOBaHUAMH,
COJIAMH Ha IpUMepe COJITHOU U CEpHOU KUCIIOT),
*croco6bI mostydeHus.* Psii ak THBHOCTH MeTaJLJIOB.

Counu (cpeiHHE): HOMEHKJIATYPA, COCOObI MOJIyYeHuUs,
B3aUMO/IeMCTBHE COJIel C MeTalJIaMH, KUCJOTaMHy,
111eJI04YaMH U COJISIMH.

['eHeTHueCcKas CBA3b MEX/Y KJIaCCAaMH HEOPraHUYEeCKHX
coenuHeHUN. ['eHeTH4yeckue psaabL [loHATHE 06
*aMOoTepHBIX TUAPOKCHAAX (Ha MpUMepe IUHKA U
aJIIOMUHUA): XMMUY€eCKHe CBOMCTBA B3aUMO/leCTBHE C
KHCJIOTaMH U 11[eJI0YaMHU, pa3JioKeHHe NPH HarpeBaHU M. *

JAemoHcTpauumn

06pasibl HeOpraHUYEeCKUX BELeCTB Pa3INYHbIX KJIACCOB.
B3auMogelicTBHe pacTBOpa CEPHON KMCJIOTHI C OKCUA0M
menu(Il).
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OrnpeienieHre OCHOBHBIX KJIACCOB HEOPIaHMYECKUX COSMHEHHH 110 11a0JIoHY.
CocraBiieHHEe CXeM CTPOSHHUST OCHOBHBIX KJIACCOB HEOPTaHMYECKHX COSTMHEHHI Ha OCHOBE
OIpe/IeIEeHHUSL.

CocrasieHne GopMyIT OCHOBHBIX KJIACCOB HEOPTaHMYECKHX COSTUHEHHI U Ha3bIBaHUE UX IO
MEXKTyHapPOIHOH U TPUBUATEHOH HOMEHKIIATYPE C UCIIONB30BaHUEM OIPEACIICHUS U TaOIUIIbI
PacTBOPUMOCTH.

KraccupuuympoBaHue n3ydaeMblX BELIECTB 10 COCTABY M C80tCMEam ¢ ONOPOH Ha ONpe/ie/IeH s,
CXEMBbI U TaOJIHIYY PACTBOPHMOCTH.

CocrapieHue TaOIMIbl TCHETHYECKHUX PAIOB U cXeMbl «I eHeTHYecKas B3AMMOCBSA3b OCHOBHBIX
KJIACCOB HEOPTraHMYECKHUX COSIAMHEHUI MO/l PYKOBOZICTBOM I€Jarora.

IporHo3upoBaHue CBOHCTB BEILIECTB HA OCHOBE OOIIMX XMMHYECKUX CBOMCTB M3y4EHHBIX KJIACCOB,
IPYII BEIECTB, K KOTOPbIM OHH OTHOCSTCS C HCHIOJIB30BaHHEM CXeMbl «[ eHeTH4yecKast B3auMOCBSI3b
OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX COSIMHEHHUI 101 PyKOBOICTBOM II€Jarora.

CocraBiieHIE€ MOJIEKY/ISIPHBIX YPaBHEHUH peakuui, WILTIOCTPUPYIOLINX XUMHYECKUE CBOUCTBA
U3YYEHHBIX KJIACCOB U CHOCOObI NOYHeHUs BEILIECTB U3yUSHHBIX KJIACCOB, TPYII, a TAKKE
HOJTBEP)KAAIOLIMX I'eHETHYECKYIO B3aMMOCBSI3b MEX/y HUMH, C OIIOPOi Ha BEPOAIbHYIO CXEMY B
Ka4eCTBE 3pUTEIBbHOM OIMOpPHI.

CocraBiieHrE MOJIEKY/SPHBIX YPaBHEHUH PEeaKLii [0 CXeMaM C IpeIBapUTENILHBIM 00CYKACHUEM
BBIOOpA pearupyromux BELIeCTB.

BeluncieHre o ypaBHeHUSAM XMMHYECKUX PEeaKLUid KolnnuecTBa, 00bEMa, Macchl BELIECTBA 110
KOJIMYECTBY, 00bEMY, MAacCe PEareHTOB WM IPOLYKTOB PEAKIUH 110 aJIFOPUTMY.

[InaHupoBaHKe 1 OCYLIECTBIICHUE HA MPAKTHKE XUMHUYECKOT0 SKCIIEPUMEHTA M HAOJII0ICHHS 11071
PYKOBOJICTBOM YYHTEJISL.

@®opMynpoBaHKe BBIBOIOB I10 PE3Y/IbTaTaM SKCIEPUMEHTA C UCIOJIb30BAaHUEM ONOPHBIX CJIOB.
DopMyTHPOBAHKE C MOMOIIBIO MIeIArora 1 BBITIOIHEHHE MPaBuil 6e30macHoi paboThl B 1abopatopuu
NIPH MCIIOJIB30BAHHN XMMHYECKOM MOCYABI U 000pYI0BaHMSI.

Vcnons3oBaHKe MPY BBHITIOJTHEHUH y4eOHBIX 33/laHUH M B TIPOLIECCE MCCIIEIOBATENILCKOM ASSATEIbHOCTH
Hay4HO-NIOMYJIAPHOI JINTEpaTypbl XUMHYECKOTO COEPIKAHMS, CIIPABOYHBIC MaTepHabl, PECYpPChI
WHrepHera, ocylecTBICHHE BEIOOPA MO PYKOBOACTBOM HACTABHHUKA.




Peakuusa HeHTpaausanuu. BricTpanBanue pa3BEPHYTHIX MUCEMEHHBIX W YCTHBIX OTBETOB C OMOPOH Ha MH(POPMAIIHIO U3
BbITeCHEHHE OJHOTO MeTaJl/Ia APYTHUM K3 PpacTBOpa COJIH. y4eOHMKA U CIIPAaBOYHBIX MAaTEPHAIOB, IPAMOTHOE HCIOIB30BaHNE H3yIEHHOTO MOHSITHIHOTO

IIaGopaToprle M npaKTHYeckue pa60Tb| arrapara Kypca XuMHUH € UCIIOJIb30BAHUEM I1JIaHa, OIIOPHBIX CJIOB, aJITOpHUTMA.

JlabopaTOpHbIE ONbITHI:

BsauMopelcTBUe KHUCIOT C MeTalJIaMU.

[osryyeHre HePacTBOPUMBIX OCHOBaHHUH.
B3aumogelicTBre HepacTBOPUMBIX OCHOBAHUH €
KHCJ0TaMMU.

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

Ne 7. PelieHUe 3KCllepUMeHTa/bHBIX 33/la4 110 TEMe
«OCHOBHBIE KJIaCChbl HEOpraHWYeCKHX COeJUHEHUM».

Boruuncjaenust
— M0 YpaBHEHUSAM XUMHUYECKUX PeaKIUn

Paspen 3. Beww,ectBo 1 XMuMH4ecKue peakuum, 44

Tema 10. Xumunueckue peakumm. *TIoHATHE O CKOPOCTH XHMHYecKoil peakimm. dakropsl, | PacKpbIBarh CMBICII H3Y4aeMbIX MOHSATHI 1 MPUMEHATH STH NIOHATHS IIPH OITHCAHHH CBOACTS BELIECTS M

UX MPEBPAIICHHUH.

KnaccuduuupoBaTh XUMHYECKHE PEAKLIHH [0 Pa3IMIHBIM MIPU3HAKAM.

Y cTaHaBIMBATh 3aBUCUMOCTD CKOPOCTH XMMHYECKON PEAKLMH OT Pa3IMIHBIX (PAaKTOPOB MO

PYKOBOJICTBOM yYHTEJIS.

Honste 0 XMMHYECKOM  paBHOBeCHH.  CMEIICHHE [TporHo3MpOBaTH BO3MOXKHOCTH IPOTEKAHMS XMMHUYECKUX IPEBPAILICHHIT B pasTHIHEIX YCIOBHSX TOCIE

XUMHYECKOr0 paBHOBecHs. (aKTOpbl, BIHAIOIME HA | IpeaBapMTEILHON PaGoThL.

CKOpPOCTh XMMUYECKOH PEaKIUU U MOJIOKEHUE XMMHYECKOro TPEIENATh OKUCIUTEND U BoccTaHoBuTeNb B OBP.

CoCTaBIATE NMEKTPOHHBIH GaNaHC PeaKIHH.

[TpOM3BOAUTE BEIYUCICHHS IO XUMHYSCKHM YPABHEHHUSM 10 alrOpPUTMY.

BeicTpanBaTh pa3BEPHYTHIC MMCBMEHHBIC M YCTHBIE OTBETHI C OMOPOi Ha HH(OPMAIHUIO U3 yUeOHHKa U

CIIPaBOYHBIX MaTEPUAIOB, IPAMOTHO HCIIOIb30BATh H3yUCHHBII OHATHIHBIN anmapaT Kypca XUMHH

TOCJIe IPeIBAPUTEILHOIO CTPYKTYPUPOBAHKS MaTepuaa.

Vcrnonp30BaTh MPH BEIMOTHEHUH YISOHBIX 3aJaHUI U B IPOLIECCE UCCIIEIOBATEIIBCKON IeSITeIbHOCTH

Hay4HO-TIONMYJIPHYIO JTUTEPATYPY XMMUUECKOrO COACPIKAaHMs, CIPABOYHBIC MaTePUaIIbl, PECYpChI

WHTepHeTa [0cie KOHCYIbTAIMH C TIe1aroroM.

PacKpBIBAaTh CMBICI H3y4aeMbIX MMOHITHH, & TAKXKE CMBICI TEOPHHU JIEKTPOIUTHYECKOH THUCCOLUALIMH C

OIIOpOH Ha CXEMBI.

DOBACHATH MPHYIUHBI HIEKTPOIPOBOAHOCTH BOJHBIX PACTBOPOB C MOMOLIBIO [IEAArora.
CocTaBIsITh YPABHEHHS JUCCOLIHALINN KUCIIOT, LS04 i CONeid, IOMHBIC U COKPALIEHHBIC HOHHbIC
YpaBHEHHMSI XUMHIECKHX PEAKLIH HOHHOTO OOMEHa.

[I1aHUPOBATH M OCYLIECTBIIATH Ha MPAKTHKE XUMHYECKHAE YKCIIEPUMEHTBI, IPOBOANTH HAGIIOACHHS,
JIeNaTh BHIBOMBI IO Pe3yiIbTaTaM IKCIIEPHUMEHTA MOCIe MPEABAPUTETBHOM PabOTHI.

CremoBaTh mpaBiiiaM Ge30acHoi paboTsI B 1aG0PAaTOPUHU MPH MCIOIB30BAHUH XMMUYECKON MOCY/IBI U
000pyIoBaHKs MO/ KOHTPOJIEM Mearora.

[TpOM3BOAMTD BEIYUCICHHS O XUMHYIECKHM YPaBHEHHUSIM.

OCHOBHbIe 3aKOHOMEPHOCTH BIMSIOIINE HA CKOPOCTh XMMHYeCKOH peakuuu. Ilonstne o
XUMUUeCKUX peakuyii (44) FOMOTEHHBIX M TE€TePOreHHBIX peakuusx. IloHsarue o6

06paTI/IMI>IX u HCO6paTI/IMLIX XUMHYECKUX  peaKIUsiIX.

paBHoBecusi. Kiaccudukarms XMMHYECKHX pEakiUd 110
pa3HbIM OCHOBAHHUSIM.*
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BeIcTpanBaTh pa3BEPHYTHIC MMCEMEHHBIE M YCTHBIE OTBETHI C OIOPOil Ha HH(OpMAIHIo U3 yaeOHUKA U
CIIPAaBOYHBIX MaTEPHATIOB, TPAMOTHO HCIIOIB30BaTh N3YUCHHBIH MOHATHHHEIH ammapar Kypca XHMUH
HOCIIE TIPEIBAPUTEIILHOIO CTPYKTYPUPOBAHUs MaTepHaa.

Hcrionp30BaTh MpH BHITTOTHEHUH YI€OHBIX 33/IaHUH U B IIPOLIECCE HCCIIEI0BATENLCKON IESITEIEHOCTH
HAY4HO-TIOMYJIAPHYIO JIMTEPATypy XUMHUYECKOIO COAEPIKaHNs, CIIPABOYHbIE MaTEPUAIIbl, PECYPChI
WHTepHeTa mocie KOHCYIbTAIMH € MIEAaroroM

9 KUIIACC

(2 4 B HEHEMIO, BCETO 68 )

MpumepHble TeMbl,
pacKpbiBaloLme AaHHbIN pasgen
nporpammni,

W KO/INYECTBO YacoB, OTBOAUMOE
Ha UX U3yyeHue

OcHOBHOE coaepKaHue

OCHOBHblE BUAbI AeATeNbHOCTU
obyualowmxca

Paspen 1. BemecTBo 1 xuMu4yeckue peakuum (104)
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IloBTOpEHUE U YTJIYGJ/IEHHE
3HaHUI OCHOBHBIX Pa3jeJioB
Kypca 8 kyacca

(104)

[Nepuomaeckuii 3akon. Ileproandeckas cucreMa XUMHIECKIX
anementoB JI. . MenneneeBa. CTpoeHne aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHUH CBOHCTB XUMUIECKIX
9JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KaJIHsl, KAIBIHNSI U HX
COEIIMHEHHI B COOTBETCTBHH C MOJIOKEHUEM JJIEMEHTOB B
TIEPUOIITIECKON CUCTEME M CTPOSHHEM HX aTOMOB.
Knaccndukaryst 1 HOMEHKIIATypa HEOPraHNIECKHUX BEIECTB
(MexIyHapOoIHas U TpUBHAJbHAs). XMMHUYECKHE CBOMCTBA
BEIIIECTB, OTHOCSIIMXCS K Pa3INYHBIM Kiaccam
HEOpraHMYEeCKNX coeMHeHNH. [ eHeTndaecKas cBs3b
HEOpraHMYECKHX BEIECTB.

CrpoeHne BelecTBa: BU/BI XUMHUYECKOH CBSI3H M THITBI
KPHUCTAUTMYECKIX PENIETOK. *3aBHCHMOCTh CBOICTB BEIIECTB
OT UX CTPOCHUS. ™

XVMHUECKHe peakIiy. KIacCU(pUKAINsI XUMUIECKUX PeaKIui
IO Pa3JINIHBIM OCHOBaHHSIM.

Teopust SEKTPOIUTHYECKOH AUCCONUALIIH

JleMoHCcTpanuu

1. Mope1v KpUCTaIJINYeCKUX PeLIETOK HeOpraHU4eCcKHUx
BelleCTB.

2. KopotkonepuonHas 1 JyIHHHOIIEpUOAHAsT (OPMBI
Iepuonuueckoit cuCTEMbI XUMHYECKHX JIEMEHTOB

J. . MenneneeBa

[pakTuyeckas padora Ne§8 «Peakiun HOHHOTO OOMEHa)
[pakTuyeckas padora Ne 9 «KadecTBeHHbIE peakIMi HA HOHBI
B pacTBOpE".

KonTponbHas padora Ne6 «DNeKTponuTHIecKast AUCCOLUALINS)

XapakTepu30BaTb XUMHYECKUE 3JIEMEHTHI NIEPBBIX TPEX MEPUO/I0B, KAJIHUS U KaJIbI[Hs 110 UX
noJsioxkeHuIo B [leproguueckoii cucreme /. U. MeHiesieeBa € oriopoii Ha aJrOPUTM.

KnaccudunupoBaTh U Ha3bIBaTb HEOPraHUYECKHE BellleCTBa U3y4YeHHBIX KJIAaCCOB C OMOPOH Ha
cxXeMy, TabJIMIy paCTBOPUMOCTH.

OnuchIBaTh 061Me XUMUYECKHE CBOMCTBA BELeCTB Pa3JIMYHbIX KJIaCcCOB, MOATBEPKAATh
CBOMCTBa NpUMeEpPaMH MOJIEKYJISIPHBIX YPaBHEHUH XUMUYECKUX PeaKI[Ui C 0MOpOH Ha CXeMy.

OnpeensaTh BUA XUMUYECKOH CBSI3U U TUI KPHUCTAIJIMYECKOH PEIIETKY BELECTBA C ONOPO Ha
CXeMy.

[IporHo3upoBaTh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS 1OCJIe PeIBApUTETHHOTO
pas6opa.

BeIcTpanBaTb pa3BEPHYThIE MUCbMEHHbIE U YCTHbIE OTBEThI C OIOPOM Ha
MH}OpMaIHIo U3 yYeOHUKA U CIIPAaBOYHBIX MaTEPHaJIOB, TPAMOTHO UCI0/Ib30BaTh U3y4eHHbIN
NOHSATUHHBIN aNnapaT Kypca XUMHUH.

HWcnosib30BaTh MPU BBIMOJHEHUH yUe6HbIX 3aJaHUH U B IPOIlecce UCCIeI0BaTeIbCKON
AeATeJIbHOCTH HayYHO-TTONYJIAPHYIO JIUTEPaTypy XUMHUYECKOro CoZlepyKaHud, ClipaBOYHbIe
MaTepHasibl, pecypcbl MHTepHeTa oJ pyKOBOACTBOM IleJlarora.

paCKpBIBaTB CMBICJT TEOpUU SHCKTpOHHTquCKOﬁ JUCCOLIMaIU. O6’BHCHHTB TNPpUYHUHBI

DJIEKTPOIIPOBOAHOCTH BOAHBIX PACTBOPOB;

CocTaBJiATh YpaBHEHUS IUCCOLMALMY KUCIIOT U IENI0YeHi, IOJIHbIE U COKPAIIEHHbIE XUMUYECKHE

YpaBHEHUSA XUMHUYCCKUX peakum‘?l HOHHOI0 OOMeHa.

Paszgen 3. HemeTtasibl

U UX coeAuHeHuA (24 1)

Tema 3. O61asa
XapaKTepuCTHKa
XUMHUYECKHUX 37ieMeHTOB VIIA-
rpynnsl. 'ajioreHb1

(44)

0611as xapaKTepUCTHKA rajioreHoB. 0CO6eHHOCTH
CTPOEHHSI aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe JJIs1 HUX
cTeneHu okucaeHus. CTpoeHre U pU3nyecKue CBOMCTBA
NPOCTHIX BelleCTB — rajJloreHoB. XMMHUYeCcKHe CBOMCTBA HA
npuMepe xJ0pa (B3auMoAeHCTBYE C MeTalJIaMH,
HeMeTaJlJIaMH - BOJJOPO/IOM U KHCJIOPO/IOM, *1iesiouaMu’™).
XnopoBogopos. CosisiHasA KUC/I0Ta, XUMUYeCKHe CBOMCTBA,
*nosyyeHre*, npuMeHeHHe. KayecTBeHHbIe peakIlUK Ha
raJoreHu/i-MoHsl */ledicTBHeE XJI0pa U XJIOPOBOZOPOJA Ha
opraHu3M yeJioBeka.* BaxxHeH1I1e XJTOPUABI U UX

O6'BACHATD 0611[1ie 3AKOHOMEPHOCTH B U3MEHEHHH CBOMCTB HEMETAJLJIOB U UX COeIMHEHUH B
npeJiesiax MasbIx IEPUOJIOB U IJIABHBIX oArpynn [leprofuieckoi CUCTEMbI XUMUYECKHX
3JIEMEHTOB C YYETOM CTPOEHHUS UX ATOMOB C UCII0JIb30BaHUEM CXEMBI.

XapakTepu3oBaTh GU3NYECKHE U XUMHUUYECKIEe CBOMCTBA NPOCTHIX BEIECTB raJoreHoB (Ha
IpUMepe XJI0pa) U CJI0XKHBIX BeIeCTB (XJIOPOBOLOPOJA, XJI0PHJA HATPHS), CHOCOGBI UX
[OJIy4€HUs], TPUMeHeHHe ¥ 3HaYeHMe B IPUPO/iEe U KU3HH YeJIOBeKa 1ocJIe
CTPYKTYPHUPOBaHHUsI MaTepHaa.

Omnpesie IsiTh raJoreHUA-UOHBI B PACTBOPE C HUCI0JIb30BaHUEM Ta6JIHIbl "XapaKTepHble
peakIvy Ha aHUOHBI .

[11aHUPOBATH U OCYLIECTBJISATh HA MPAKTHUKE XUMHUYECKHE IKCIIEPUMEHTBI, TPOBOAUTD
Ha6JII0IeHH s, [ieJIaTh BBIBO/bI [0 pe3yJ/IbTaTaM 3KCIIepUMeHTa MOCJie IpeiBapUTeIbHOM
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HaxoXx/JeHue B IprupoJe.

JleMoHCcTpanuu

BujeomaTepuasbl: raJoreHbl U UX COeIUHEHUS.
06pa3sibl XJI0PUIOB.

JlaGopaTopHble U IPAaKTU4YEeCKHEe PaGOThI
JlabopaTOPHBIN OMBIT:

Pacno3HaBaHue XJI0pU/I-UOHOB.

paboThL.

CsieoBaTh MpaBUIaM 6e30MacHON paboThI B 1TaGOPATOPUH IIPH HUCIOIb30BAHUH XUMUYECKO M
H0Cy /bl ¥ 000PY/10BaHMUS 110/, PYKOBO/ICTBOM I1€/Jarora.

BbIcTpauBaTh pa3BEépPHYThIE MUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH HAa HHPOPMALUIO U3
y4eOHHUKA U CIPAaBOYHBIX MaTEPHUAJIOB, PAMOTHO MCI0/Ib30BATh U3yYEHHbIN NOHATUHHBIH
anmapar Kypca XUMHH.

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6HBIX 33JaHUH U B IPOLIECCE UCC/IE0BATENBCKOH
JlesITeIbHOCTH Hay4HO-IOMYJISIPHYIO0 JIMTEPATYPY XUMUYECKOT0 COZePXKaHUs1, CIPAaBOYHbIe
MaTepuaJibl, pecypcbl UHTepHeTa

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

06111a5 XapaKTepUCTHKa 3/1eMeHTOB VIA-rpynmnsL
OCcoGeHHOCTH CTPOEHUSI aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIe /111 HUX CTeNleHU OKUCJIeHUs. CTpoeHue U
¢$uU3MYeCKHe CBOKCTBA IPOCTHIX BELIECTB — KUCJIOPO/A U
cepshl.

AnnoTponHbie MogupUKAIUN KUCJI0PO/IA U CEPBI.
XuMHyecKkre CBOUCTBA cepbl. CEpOBOIOPO/I, CTPOEHHE,
dusnyecKkre U XMMUYecKre cBocTBa (KUCJI0THbIE U
BOCCTaHOBUTeJIbHBIE). OKCU/BI Cepbl KaK NpeJiCTaBUTENN
KHCJIOTHBIX OKCUZ0B. CepHast KUC/I0Ta, pU3ndecKue

Y XMMHUYecKHe CBoMcTBa (061ye KaK MpeCTaBUTeJIs
KJ1acca KUCJIOT U cneruduyeckue), mpruMeHeHUe.
CepHucTas KUCJIO0TA.

*XuMHYecKue peaKkl 1y, Jexaliie B OCHOBe
MPOMBILIJIEHHOTO C110co6a MoJIy4eHusI CepHON KUCJIOThL*
CoJiv cepHOM KHCJIOTBI, Ka4yecTBeHHas peakLusd Ha
cynbdaT-HOoH.

HaxoxieHue cepbl U e€ coeJHEHU B IpUPO/eE.
*XUMHYecKoe 3arpsi3HEHNE OKPYKaroLel cpeJibl
coeJIMHEHUSAMH cepbl (KUCIOTHBIE 0/, 3arps3HeHUe
BO3/yXa ¥ BOJJOEMOB), CIIOCOGHI €ro Mpei0TBpaIeHHs.*

JleMOHCcTpauuu

Kosneknuu (BuZieoMaTepuyasbl): cepa ¥ eé coeJMHeHUSI.
O6yriMBaHMe caxapa noj AeicTBreM
KOHIIEHTPUPOBAHHOW CEPHON KUCJIOTBHI.

JlaGopaTopHble U NPpaKTU4YecKHe PaboThl
JlabopaTopHbIE OMBITHI:

O6HapyxeHUe CyJIb(aT-NOHOB.

B3anmo/iericTBre pa36aBIeHHON CEPHOM KUCIOTHI C
LIMHKOM. Belunc1eHus

10 YpaBHEHHUAM XUMHUYECKUX PeaKLUH;

O6BACHATD 061111ie 3aKOHOMEPHOCTH B U3MEHEHUU CBONCTB 3/1eMeHTOB VIA-Irpynnel U Ux
COoeJMHEHUH
C y48TOM CTPOEHHsI X aTOMOB C OITOpoi Ha cxeMy "M3MeHeHHe paZiuycoB B TOArpymnmnax".
XapakTepusoBaTh pu3nUeCcKUe
Y XMMH4YeCcKHe CBOMCTBA IPOCTOTro BelleCTBa cephl U eé coeJUHEHUH (CepoBOj0pO/a, OKCH/I0B
cepbl, CEPHOM KUCJIOTHI, Cy/IbPaTOB), CIOCOOBI UX MOJTYyYeHUs, IPUMeHeHe U 3HaueH e
B IIPUPO/Ie U )KU3HU YeJI0BeKa C OIOPO Ha CXeEMY U IJIaH.

OnpezensiTb HaJn4YKe Cy/IbdaT-HOHOB B pacTBODeE.

OOGBACHATD CYIIHOCTb 3KOJIOIMYeCKUX NTpo6JieM, CBI3aHHbIX C TepepaboTKoN coeJUHEHUH cephl
nocJie CTPyKTypUpPOBaHUsl MaTepHaia.

[I1aHUpOBATh U OCYLIECTBJ/IATD Ha IPAKTHKe XUMHUYECKHe dKCIIepUMEeHThI, TPOBOAUTD
HabJI10/leHus, Jie/1aTh BbIBO/ bl 10 pe3yJibTaTaM IKCIepUMeHTa.

CnenoBaTh NpaBUiaM 6e30MacHON paboThI B TaGOPATOPUU NPU UCII0JIb30BAHUY XUMUYECKOH
1ocy/ibl M1 060py/J0BaHMA 0/] pYKOBO/JCTBOM IleJjarora.

[Ipor3BOAUTH BBIYMCIEHUA 110 XUMUYECKUM yPaBHEHUAM 10 QJIFOPUTMY.

Hcnosib30BaTh NPU BbINOJHEHUH Y4e6HbIX 3aJaHUH TeKCTbI y4eOHHKA, CIpaBOYHbIe
MaTepuaJbl ([leproauyeckyto cucTeMy XUMHUYeCKUX 371eMeHTOB /Jl. . MeHiesieeBa, Tabuny
PacTBOPHUMOCTU KHCJIOT, OCHOBAaHUH U COJIeH B BOJIE, 3JIEKTPOXUMHUYECKUH PAJL HAllPAKEHU N
MeTaJlJIoB).

Hcnosib30BaTh NpH BBINOJHEHUH y4e6-

HBIX 33/IaHHUH U B IIpoLiecce UcCieloBaTeIbCKOM eATeIbHOCTH HayYHO-IONYJISPHYIO JIMTepaTypy

XHMHUYECKOI0 COZiepKaHus, CIpaBOYHbIe MaTepHaJIbl, pecypchbl IHTepHeTa

10CJ1e KOHCYJIbTAIMH C IeZJaroroM
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Tema 5. O61aa
XapaKTepuCTUKaA
XUMHUYECKHUX 3J1eMeHTOB VA-
rpynnsl. A30T, pocPop u ux
coeAUHEHMs

(74)

0611as XapaKTepUCTHKA 3/1eMeHTOB VA-rpynnsbl.
OCco6GeHHOCTH CTPOEHUSI aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIe /I HUX CTENEHU OKUC/IeHUS.

A3soT, pacnpocTpaHeHue B Npupoje, usnyeckue u
XUMHU4YecKre CBOMCTBa (B3aMMoieCTBYE C MeTa/l/IaMH U
HeMeTaJlJIaMH - KHCJI0POZOM U BoZopooM). Kpyroeopor
a3oTa B IIPUPOJE.

AMmMuak, ero ¢pu3nUecKUe U XUMUYECKHE CBOMCTBA
(okuc/IeHHE, OCHOBHBIE CBOMCTBA BOJJHOTO PacTBOPA),
*nosiyyeHue* u npuMeHeHue. CoJiu aMMOHUS, UX
dusuveckue U XMMUYECKHE CBOMCTBA (pasJioxkKeHuUe,
B3aMMO/IEMCTBHE CO 1[eJI0OYaMHU), IPUMEHEHHE.
KauecTBeHHas peaklysi HA HOHbI aMMOHUS.

A3zoTHas kucI0Ta, eé U3nvecKre U XMMHUYeCKHEe CBOHUCTBA
(ob11ue kak npeACcTaBUTes KJacca KUCJIOT U
cnenuduyeckue). A3oTucTas kucaoTa. Mcnosb3oBaHue
HUTPATOB U CoJIeEH aMMOHMUA B KayecTBe MHWHePpaJIbHbIX
yZA06peHuH.

*XUMHYeCcKoe 3arpsisHeHUe OKpYKalollel cpe/ibl
COeJMHEHUAMHU a30Ta (KI/ICJIOTHbIe JAO0XK/H, 3arpA3HeHHe
BO3/yXa, I0YBbI U BOJO0EMOB).*

®ocdop, *amnorponHsie Mogubukanuu pochopa*,
dusnyecKre U XMMUYeCKHe CBOKCTBa (B3aUMOeHCTBHE C
MeTaJ/l/IaMH, HeMeTaJlJIlaMH, *KOHLIeHTPUPOBaHHOM
a30THOM U CepHOM KHUCJI0TaMu).*

Okcup docdopa(V) u docdopHas kucioTa, pusnyeckue U
XMMH4YeCKHe CBOMCTBA, nosydeHue. KadyecTBeHHas
peakuus Ha pochaT-HOHBIL

HUcnonb3oBanue pocdaToB B KauecTBe MUHEPAJIbHBIX
yA06peHUH. 3arpsi3HeHUe IPUPOSHBIX BOJOEMOB
docdatamu. leMOHCTpanuu

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

JlaGopaTopHble U NPpaKTU4YecKHe PaboThl
JlabopaTopHbIE ONBITHI:

1. BsaumogencTBHe coJiell aMMOHHUS C IIEJOYbIO.

2. O3HaKOMJIeHHE € 06pa3IaMu a30THBIX U GOCHPOPHBIX
yA0GpeHUH.

[IpakTHYeckas pabora:

Ne 10. [ToniyyeHue aMMUaKa, U3y4eHHe ero CBOMCTB.

BburuucsaeHus

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

XapakTepusoBaTh GU3NYECKUE U XUMUYECKHE CBOMCTBA IPOCTHIX BELIECTB a30Ta U pocdopa u
UX COeJMHEHUH (aMMUaKa, CoJIel aMMOHHUS1, a30THOH KUCJIOThI, HUTPATOB, OKCHU/A
docdopa(V) u pochopHoit Kuca0ThI, GpochaToB), CIOCOOLI UX MOJIYYEHHs], IPUMEHEHHE U
3HaYeHUe B IPUPOJE U XHU3HHU YeJIOBEKA C UCTI0Ib30BAHHUEM CXEMBIL.

OnpefeasiTh MOHBI aMMOHHUS U pocdaT-HOHBI B PACTBOPE C UCIIOJIb30BAHHUEM TAGJIHLbI
"XapakTepHble peaK[My Ha KATHOHbI U aHUOHBI".

OGBACHATD CYLIHOCTh IKOJIOTMYECKUX TPOGJIEM, CBSI3aHHBIX C HAX0XKAEHHEM COeIMHEHNUN
asoTta u pochopa B OKpyKaroliel cpeie.

[1J1aHUPOBATh U OCYLIECTBJSATD HA IPAKTHKE XUMUYECKHE IKCIIEPUMEHTbI, TPOBOJUTD
HaOJII0/IeHHS, 1eJIaTh BbIBO/IbI 110 pe3yJIbTaTaM 3KCIIepU-MEHTA.

CnenoBaTh NpaBUIaM 6e30MacHON paboThl B JaGOpaTOPUU NPU UCNI0JIb30BAaHUHU XUMUYECKOHN
NOCy/ibl U 060PY/I0BaHUSI.

HpOl/IBBOLLl/ITb BbIYHCJIEHUA 110 XUMUYECKHUM YPaBHEHUAM.

Hcnosib30BaTh IPpY BBINTOJIHEHU U y‘-IeGHbIX 3aaa1~1141>’1 TEeKCThbI yqe6Hm<a, ClIpaBO4YHbIE
MaTepuasibl (epruoJUYecKyI0 CUCTEMY XUMHUYeCKUX 3/1eMeHTOoB /l. M. MeHies1eeBa, Tabuiy
PacTBOPHUMOCTH KHUCJIOT, OCHOBAaHUU U COJieH B BO/Ie, 3JIEKTPOXUMHUYECKUH psiJi HANPsKe HUH
MeTaJlJIoB).

HWcnosib30BaTh NpU BbINOJHEHUH yUeOHBIX 33/JaHUH U B pollecce HCclel0BaTeIbCKON
JlesITeJIbHOCTU HayYHO-NONYJISIPHYIO JIMTEPATYPy XUMHUYEeCKOro COZleP>KaHus, ClIPaBOYHbIe
MaTepHasbl, pecypcbl UHTEepHETa moc/ie KOHCY/IbTALUHU C 1earorom
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— 10 YPAaBHEHUAM XUMHUYECKUX peaKLlI/Iﬁ

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

Yriepoj 1 KpeMHUH U UX
coeJUHEeHUsA

(84)

Yraepon, assioTponHble Mogudukanuu (rpadpuT, aamas),
pacnpocTpaHeHUe B Ipupoje, dusnueckue U XMMHU4YecKre
cBoicTBa. AAcop6uus. KpyroBopoT yrjiepoja B IpUpoJe.
OkcuAbl yrieposa, Ux pusndeckre U XMMHUYecKHe
CBOMCTBA (B3aUMO/eHCTBYE C MeTa/lJlaMU, HeMeTaJ/lJlaMH,
*KOHIIEHTPUPOBAHHON a30THOM U CEPHOM KUCI0TaMU)*,
UX JIeUCTBUE HA KHUBbIE OPraHU3MBI, *noJiyyeHue*

Y IpUMeHeHHe. *JKoJIorudecKue npobJieMbl, CBI3aHHbIE C
okcugoM yriepoja(lV); runoresa ryiio6ajbHOT0O
MOTeMJIEHUS KJMMaTa; TapHUKOBbINA 3ddeKT.*

YroJibHas KMcC/10Ta U €€ coJid, ux Grusndeckre U
XUMU4YecKHe CBOMCTBa, No/1y4eHue U IpUMeHeHNe.
KauecTBeHHas peakiiusi Ha KapOOHAT-UOHBL
*Wcnosb30BaHUe Kap6bOHATOB B 6bITY, MEJJUIIHHE,
MPOMBILIJIEHHOCTH, CEJIbCKOM X03s1iCcTBe.*

KpemHui, ero pusmveckue 1 XuMHuiecKkre cCBONUCTBA (Ha
NprMepe B3aUMO/JIeHCTBUSA C MeTa/llaMH U HeMeTaJlJlaMH),
*1oJiyyeHHe U IpYMeHeHHe B 3JIEKTPOHUKe.*
*CoelMHeHUsI KpeMHHUA B Iipupoe. 061ue
npejcTaByaeHus 06 okcue kpeMHus(IV) u kpeMHHeBOM
kucaoTe. CUIMKATBI, UX UCIIOJIb30BaHUE B OBITY,
MeJUIIMHe, IPOMBIIJIEHHOCTH. Baxk-Heline
CTpOMTEJIbHbIE MaTepHaJibl: KEpaMUKa, CTEKJIO0, [IleMEHT,
6eToH, xKeJsie3060eToH. [I[pob6sieMbl 6e301MacHOro
WCI0JIb30BaHUSA CTPOUTEJIbHBIX MaTepHaJIoB B
MOBCEJHEBHOM XXMU3HU.* JleMOHCTpanyu

Moge1 KpUCTaIIM4eCKUX PeLIETOK a/iMasa, rpaduTa,
MOJIEKYJIBI QyJLIepeHa.

Apncop61us pacTBOPEHHBIX BellleCTB aKTUBUPOBAHHBIM
yrnéwm. [IporruBoras.

BujeomaTtepuraibl: CHJIMKaTHAs IPOMBIILJIEHHOCTb.
Mogei1 MOJIEKYJ1 OpraHU4eCKUX BeIeCTB.
JlaGopaTopHble U NPpaKTU4YeCcKHe paboThl
JlabopaTopHbI# onbIT: KauecTBeHHas peakmysi Ha
KapOoHaT-UoH. [IpakTHYecKkue paboThI:

Ne 11. [losiyyeHue yrjeKUCJI0ro ra3a u U3y4eHue ero
CBOMCTB.

Ne 12. PemreHue skcnepyuMeHTa/IbHBIX 33/1a4 10 TeMe
«HemeTannbi».

BbIuMC/IeHHA 110 YpaBHEHHUAM XUMHYECKUX PeaKLUH
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06 BACHATD 0611I1e 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3/1eMeHTOB IVA-Irpynnel U Ux
COeIUHEHUH C y4ETOM CTPOEHUS UX aTOMOB.

XapakTepusoBaTh pU3UUeCKHe U XUMHUYeCKUe CBONCTBA MPOCThIX BELECTB yIjaepoja U
KpeMHHUs U UX coejJMHeHUH (OKCHU/IOB yTJIepoAa, YToJbHOM KUCJI0ThI, KApOOHATOB, OKCU/A
KPEMHHUs, KPEMHHUEBOM KUCJIOTbI, CHJIMKATOB), CHOCOObI UX NOJIyY€eHHUs], IPUMEHEHHE
Y 3HaYeHMe B IPUPO/ie U )KU3HHU YesIoBeKa.

OnpesieiiTh KAPOOHAT- U CUJIMKAT-

VOHBI B PAaCTBOPE.

O6BACHATD CYI{HOCTb 3KOJ0IMUYeCKHUX NTpo6JieM, CBA3aHHbBIX C HAX0X/JeHUeM YIJIeKUC/I0ro rasa
B OKpYKalolleH cpejie.

[11aHUPOBATh U OCYLIECTBJISITh HA NPAKTHUKE XUMHUYECKHE SKCIIEPUMEHTHI,

[IpoBoAUTE Hab/II0/I€HUS, [ie/1aTh BbIBO/bI 110 pe3y/IbTaTaM 3KCIlepUMeHTa [ocJie
npe/IBapUTETbHON pabOThI.

CnenoBaTh NpaBUIaM 6e30MacHON paboThl B TaGOpaTOPUU NPU UCII0JIb30BAaHUHU XUMUYECKOH
nocy/bl MU 060py/J0BaHUS.

Hcnosib30BaTh IPpY BBINTOJIHEHU U y‘-IeGHbIX 3aaa1-mf/’1 TEeKCThbI y‘-Ie6HI/IKa, ClIpaBO4YHbIE
MaTepuaJbl (I[lepuosruyeckyro cucTeMy XMMHUYeCcKuX 3/1eMeHToB /l. . MenpeneeBa, Tab1uLy
PacTBOPHUMOCTH KHUCJIOT, OCHOBAaHUU U CoJieH B BO/Ie, 3JIEKTPOXUMHUYECKUH psiJ HANPsKe HUH
MeTaJIJIOB) M0C/le KOHCY/IbTalMH C 1eIaroroM.

HWcnosib30BaTh NpU BINOJTHEHUH yUe6HbBIX 33/IaHUH U B ITpoliecce UCCaeL0BaTelbCKON
JlesITeJIbHOCTH Hay4yHO-OMYJIAPHYI0 JIMTePaTypy XMMHUYECKOro CoZlepXaHus, CIpaBOYHble
MaTepuaJibl, pecypcbl UHTepHeTa




Paspen 2. MeTasutbl U MX coeguHeHus (20 u)

Tema 7. O61Me cBOMCTBa
MEeTa/JIOB
(49)

0611as XapaKTEPUCTUKA XUMUYECKUX 3JIEMEHTOB —
MEeTaJIJIOB Ha OCHOBAHUU UX MOJIOXKEHHS B
[lepuoauveckor cucTeMe XUMUYECKUX 3JIEMEHTOB

. . MeHpeneeBa U cTpoeHUs1 aToMoB. CTpoeHHe
MeTaJlJIoB. MeTa/linyecKas CBsI3b U MeTaJlJInuecKasi
KpUCTa/IINYeCKas pelIéTKa. JJIEKTPOXUMHUYECKUH Psi/fy
HanpspDKeHUH MeTasl10B. PU3nyecKre U XUMUYecKue
CBOMCTBa MeTaJIJIOB (B3aUMO/ieeICTBUE C KUCJIOPO/IOM,
BOJIOH, KUCJI0TaMHU). *061111e crioco6bl MoJIydeHUs
MeTaslJIoB.*

*TloHATHE 0 KOPPO3UU METAJJIOB U OCHOBHBIE CITOCOGBI
3al[UThI OT KOppP0o3uH. CriaBhl (CTasb, YYTYH,
JII0pa/IIOMUHUH, 6pOH3a), UX IPUMeHEeHHe B ObITY U
MPOMBIIIJIEHHOCTH.*

JleMoHCcTpanuu

O3HakoMJIeHHe ¢ 06pa3aMy MeTaJlJIOB U CIIJIABOB, UX
$U3NYeCKUMU CBORCTBAMU.

Moge/i1 KpUCTa/INYeCKUX PeIéTOK MeTaJlJIoB.
BujeomMaTepuasibl: KOppo3us MeTa/JIOB.

JlaGopaTOpHbIe M MPaKTHYeCKHe paGoThl
JlabopaTOpHBIE OMBITHI:

O3HakoMJIeHHe C 06pasIaMH CIJIaBOB MeTAJLJIOB.
3aBUCHMOCTb CKOPOCTH peaKIiui MeTalIa C KUCJIOTOH OT
IPUPOJIbI MeTaJlla.

Boeruucienus
110 ypaBHEHHUSAM XUMHUYECKUX peaKIHH.

PackpbIBaTh CMbIC/ U3y4aeMbIX HOHATUH U IPUMEHSATb 3TH OHATUSA IPU ONIMCAaHUU CBOWCTB
BellleCTB Y UX NpeBpalleHu .

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

XapakTepu3oBaTbh CTPOEHHE MeTaJJI0B, 0611He pH3HUIecKre U XMMHUYeCKHe CBOMCTBA MeTaJlJIOB.

XapakTepu30BaTh 0611{He CIOCOObI NOIy4YeHHUs] MeTaJIJIOB IIOCJIe CTPYKTYPUPOBaHUS
MaTepuaJa.

CnenoBaTh NpaBUIaM 6e30MacHOM paboThl B JaGOpaTOPUU NPU UCII0JIb30BAaHUHU XUMUYECKOH
IOCy/ibl U 060PY/I0BaHUSI.

[Ipou3BOAUTE BBIYUCAEHUS 10 XUMUYECKUM YpaBHEHUSIM.

HWcnosib30BaTh NpU BbINOJHEHUH yUeOHBIX 3a/JaHUM TeKCThI yueGHHKa, CIPaBOYHbIe
MaTtepuassl ([leprognyeckyto cucTeMy XMMU4ecKuX 3eMeHToB /I, Y. MeHesieeBa, TabiuLy
PacTBOPHUMOCTH KHUCJIOT, OCHOBAaHUU U COJieH B BO/Ie, 3JIEKTPOXUMHUYECKUH psiJi HANPsKe HUH
MeTaJlJIoB).

HWcnosib30BaTh NpU BBINOJHEHUH yUe6OHbIX 33/JaHUH U B Tpollecce Hccae0BaTeIbCKOM
AeATeJbHOCTH HAYYHO-ITONMYJIAPHYIO JINTEPATYPy XUMHUYECKOI'0 COAePKaHUA, ClIpaBOYHbIE
MaTepuasbl, pecypcbl UHTepHeTa nocJie npeBapUTeJIbHON KOHCY/IbTAllUH C IIeJjlaroroM

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

lllesiounble MeTabl [losnoxenue B [lepuoguyeckoit
CUCTeEMe XUMHYeCKUX 3/ieMeHTOB /I. K. MeHe1eeBa,
cTpoeHHe aToMOB. HaxoxxieHue B mpupo/e.
dusnyeckure U XMMUYeCKHe CBONCTBA (Ha mpuMepe

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

[IprMeHeHMe LIeI0YHBIX METAJJIOB U UX COEJUHEHUH.
[IlesiouHO3eMeIbHbIE METAJIJIbl MATHUHN U KaJIbIIUH,
ctpoeHue aToMoB. [lonoxeHue B [leprogudeckoii cucreme
XUMUYeCcKUX 37eMeHTOB /I. U. MeHeieeBa. HaxoxaeHue B
npupoge. Prusnveckre U XMMHUYeCKHe CBOHCTBA.
BakHelime coefiHeHUs KabLUsl (OKCUJ, THPOKCHUT,
coun). *)KécTKocTb BOABI U CIIOCOOHI €€ ycTpaHeHust. ™

OGBACHATD 06LIMEe 3aKOHOMEPHOCTH B U3MEHEHHUH CBOICTB 3JIeMEHTOB-MEeTaJJIOB B IPYINax U
HX COeIMHEHHUH C yYETOM CTPOEHHS UX aTOMOB.

XapakTepH30BaTh GU3NUECKHE U XUMUYECKHE CBOMCTBA TPOCTHIX BEIECTB METAJIOB U UX
coeJMHeHUH (OKCHJOB, THAPOKCHJIOB, COJIEH) C ONIOPOI Ha CXeMY, COCOGHI UX MOJIyYeHHs],
IpYMeHeHUe U 3HaYeHH e B IPUPO/Jie U XKU3HU YesI0BeKa.

Pacrno3HaBaTh ¢ TOMOLIBIO KaUeCTBEHHBIX PeAKIM NOHbI META/IJIOB (MarHus, aJJlOMUHUS, [IUHKA,
KeJie3a, Me/In) € UCTI0JIb30BaHUEM TabJIHIbI "XapaKTepHbIe PeaKI[uy Ha KATUOHBI'".

[11aHUPOBATh U OCYLIECTBJISATh HA MPAKTHUKE XUMUYECKHe SKCIIEpUMEHThI, IPOBOAUTh
Ha6JII0IeHHs], [ieJIaTh BBIBOJbI [0 pe3yJ/IbTaTaM 3KCIIepUMeHTa.

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

[IpOM3BOANUTD BEIYUC/IEHHUS 10 XUMUYECKHUM YPaBHEHUSIM.
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Antromunuit. [lonoxenue B [leproguyeckoit cucteme
XUMUYeCKUX 371eMeHTOB /I. U. MeH/iesieeBa, cTpoeHre
atoMa. HaxoxzeHue B npupozie. Pusnueckue u
XUMHU4YecKre cBoHcTBa. AMPOTepHble CBONCTBA OKCHA U
TUAPOKCUAA.

Kenezo. [Tonoxenue B [leproanyeckoit cuctemMe
XUMUYeCKUX 371eMeHTOB /I. U. MeH/esieeBa, cTpoeHre
atoMa. HaxoxzeHue B npupoze. Pusnueckue u
XUMHU4YecKkre cBoHcTBa. OKCH/IBI, THAPOKCH/IBI U COTH
*kesesa(ll)

u xkeJse3a(lll): coctas, cBONCTBA U noy4yeHue.

JleMoHCcTpanuu

B3auMoeiicTBUE HAaTpUs C BOJIOH.

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

JlabopaTopHble U IPaKTU4YeCKUe paboThl
JlabopaTopHbIE OTBITHI:

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

JKécTkocTb BOAbI M METO/BI €€ yCTPaHEeHHUS.
[IpakTHyecKUe paboThI:

Ne 10. Pemrenue skcnepyMeHTa/IbHBIX 33124 110 TeMe
«MeTanabm».

Boeruucienus
110 ypaBHEHHUSAM XUMHUYECKUX peaKIui

BbicTpauBaTh pa3BépHYThlE NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOX HA HHOOPMALUIO U3
y4eOHHUKa U CIPaBOYHBIX MaTEPHUAJIOB, PAMOTHO MCII0/Ib30BaTh U3yYEHHbIH NOHATUHHBIHA
annapar Kypca XUMHH.

Hcnosib30BaTh NPH BBIIOJHEHUH YYeOHBIX 33JaHUH U B IIPOLIECCEe HCC/IeI0BATEIbCKOH
JlesITeIbHOCTH Hay4YHO-IOMYJISIPHY0 JIMTEPATYPY XUMUYECKOT0 COZepXKaHUsl, CIPAaBOYHbIe
MartepuaJibl, pecypcbl UHTepHeTa

Paspgen 3. MNepBOHa4YanbHble XMMMY

ecKue noHATUA o0b OpraHn4yecKux sewecrsax, 104

Tema 9. MNepBOHaYanbHble
XMMUYecKne NoHATUA 06
OpraHUYecKnx BeLLecTBax

O6mue mnpencTaBiIeHUsT 06 OCOOEHHOCTSIX COCTaBa M
CTPOEHHsI  OpraHWYeCKHUX  COeJUHEHUH  yrjepoJa.
[lepBOoHaYa/bHbIE MOHATHS 06 OpPraHUYeCKHX BeEIIeCTBax
KaK o0 COeJJUHEHUsIX yrJjepoja (MeTaH, 3TaH, I3THJIEH,
aleTUJIEH, 3TAaHOJ, TJIMLUEPHH, YKCyCcHasi KHCIoTa). *Ux
cocTaB W xuMuyeckoe cTpoeHue. Kiaccudukanus
opraHuveckux BemlecTB.* [loHATHE 0 6HOJOTUYECKH
BaXKHBIX BellleCTBaX: KMpaX, OesikaX, YrJaeBoJax — U HX
poJd B JKHM3HU dYesioBeKa. *MaTepuasibHOE €JUHCTBO

O6BbACHATH NPUYMHBI MHOT006Pa3Hs BelleCTB, HIIOCTPUPOBATh B3aUMOCBSA3b
HeopraHW4ecKHUxX COeIMHEHUH yrepoJja ¥ OpraHu4yeCcKHUX BellecTB 110/, PYKOBOJCTBOM
yUUTeIA.

O6BbACHATD YCJI0BUSA 6€301MaCHOI0 UCI0JIb30BAHUSA BELECTB U XUMHUYECKHUX PeaKI Ui B GBITY.

XapakTepu3oBaTh POJIb XUMHUU B Pa3JIMYHbIX Chepax AesTebHOCTH JIIoeH, OCHOBHbIE
BellleCTBa U MaTepHaJibl, IPUMeHsieMble B XKM3HH COBPEMEHHOTO YeI0BeKa.
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OpraHUYeCKUX U HEOPTaHUYECKUX COeJUHEHUHN.*
[IpupoHble UCTOYHUKH YTJIEBOJOPO/LOB (YroJib,
NPHUPOAHBIN ras, HepTh), NPOAYKTHI UX TepepaboTKH, UX
pOJib B 6BITY U TPOMBIIIJIEHHOCTH.

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

Tema 10. XvMus 1 OKpyKarommas
cpena, lu

HoBble MaTepuasibl U TeXHOJIOTUU. BeljecTBa
MaTepuaJibl B IOBCeJHEBHOM H3HU YesioBeKa. XUMHUS U
3n0poBbe. BesonacHoe ucno/ib30BaHKe BeLeCTB

Y XMMHUYeCKHX peaKkl Ui B ObITY.

OCHOBBI 3K0JIOTUYECKOH IPaMOTHOCTH. XUMUYEeCKoe
3arpsisHeHUe OKpy»Kalolel cpe/ibl (pe/iebHO
JlonycTUMas KoHueHTpanus Beiects — [1/1K).

Posib XMMUM B pellleHUH 3K0JIOTHYEeCKUX TP06JIeM

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

0606111eHMe U CUCTeMaTH3aL U 10 Kypcy
«Heoprannyeckas xumus»

XapaKTepu30BaTh POJIb XUMHUH B pa3/IMYHBIX cPepax JiesTeJbHOCTH JItoJie, OCHOBHbIe
BellleCTBa ¥ MaTepHuaJibl, IpUMeHseMble B )KMU3HU COBPEMEHHOT0 YesI0BeKa.

. O6BACHATD yC/10BUs1 6€30MaCHOT0 UCI0/1b30BaHHs BEI|ECTB U XUMHUYECKUX PeaKLUi B OBbITY

AHa/nM3MpoBaTh U KPUTHUYECKH OLleHUBAThb MH(OPMAIHIO O BJAUSHUU IPOMbILIJIEHHOCTH,
CeJIbCKOI0 X0351IMCTBa, TPAHCIOPTA U JIp. Ha COCTOSIHUE OKpY»Kalollel cpeibl.

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

[IprHUMaTh y4acTHe B 06CYK/eHUH NP06JIeM XMMUYEeCKOU U 3K0JI0rMuyecKol HalpaBJeHHOCTH,
BbICKa3bIBaTb COOCTBEHHYIO O3UIIMIO IO TPo6JieMe U NTpeiaraTb BO3MOXHbIE Ty TH eé
pelieHusic onopoi Ha MH$opMaIHIo U3 yieOHUKA U CTIPaBOYHbIe MaTepHalbl, PeCYpPChI
HHTepHeTa

[Ipu paspaboTke paboyei

NporpaMMbl B TE€MaTH4Ye€CKOM IJIAHUPOBAHWM JOJDKHBI OBITh yYTEHbl BO3MOXXHOCTH HCIIOJIb30BaHHUS 3JIEKTPOHHBIX (IU}POBBIX)

OGpaSOBaTeJ’[beIX pecypcCoB, ABJIAIIUXCA y‘{e6HO-MeT0[LI/I'-IeCKI/IMI/I MaTepHuaJlaMu (MyanPIMeL[PIﬁHbIe IMporpamMmmel, 3JIEKTPOHHbIE y‘{e6HI/IKI/I W 3a/Ia9YHUKH, 3JIEKTPOHHbIE
6I/I6J'[I/IOTeKI/I, BUPTYyaJIbHbIE na6opaTopHH, HUIrpoBbI€ NMpPOrpaMmbl, KOJIJIEKIIUH L[I/Id)pOBbIX 06paBOBaTeJ’IbeIX peCprOB), HCIIOJIb3YyEMbIMHU IJIA O6y‘{eHI/IH W BOCIIMTAaHHUA
Pa3JIMYHBIX Py MoJIb30BaTeJIeH, npeacraBjeHHbIMHA B 3JIEKTPOHHOM (LII/I(l)pOBOM) BH/J€E U peaJIM3YIOIUMU JUJAKTHIEeCKHEe BO3MOXXHOCTH HUKT, cogeprKaHrue KOTOPbIX
COOTBETCTBYET 3aKOHOAATEJIbCTBY 00 06p330BaHI/II/I.
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