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[HOACHUTEJIbHAA 3AIINCKA

ApnanTtupoBaHHas pabodasi IporpaMma 1o XUMHUH AJis 00y4JaroluXcsl C 3aAep>KKOM
ncuxudeckoro pasputus (nanee — 3I1P) Ha ypoBHE OCHOBHOro 0011Iero 00pa3oBaHUs
NOATrOTOBJIEHAa Ha ocHOBe DeaepalibHOr0 TOCYAapCTBEHHOIO 00pa30BaTEIbHOTO
cTaHJapTa OoCHOBHOTO obOmiero oOpazoBanus (IIpukxaz MunnpocBemienus Poccun ot
31.05.2021 . Ne 287) (manee — DPI'OC 0OO0OO), DenepanabHON aaaNTUPOBAHHOU
o0Opa3oBaTesbHOM MPOrpaMMbl OCHOBHOTO OOIIEr0 0O0pa3oBaHMs AJisi 0OydYarolUXCs C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMHU 310poBbs ([Ipruka3z Muunnpocsenienus: Poccun ot 24
HOsiOpst 2022 1. No 1025), denepanbHoii pabodeil mporpaMMbl OCHOBHOTO OOIIIETO
oOpazoBaHusi 1O YyuyeOHOMY TipeAMeTy «XuMmusi», DeaepanbHON MPOrpaMMbl
BOCIIUTAHUS, C YYETOM pacCHpeAeiCHHBIX MO KjaccaMm IMPOBEPSEMbIX TPeOOBaHUU K
pesynbrataM ocBoeHusi denepanbHON aaNTUPOBAHHOW 00pa30BaTEIbHOM MPOTPAMMBI
OCHOBHOTro o00ImIero oOpa3oBaHusi A OOy4arolUXCs C 3aJEPKKOM TMCHUXHUYECKOTO
Pa3BUTHS U DIIEMEHTOB COJIEpKAHUS, MPEJACTABICHHBIX B YHUBEPCAIBHOM KoU(PUKaTOpe
no xumuu, KoHuenuuu mnpenonaBaHusi y4eOHOro rmpeameTra «XUMHUS» B
oOpa3oBareNbHbIX opranuzanuax PO, peanu3yromux 0OCHOBHbBIE 00111€00pa30BaTeIbHbIC
IpOrpaMMBl.

[Iporpamma o xumun pazpaboTaHa ¢ LENTbI0 OKa3aHUS METOIUYECKON MOMOITU
YUUTEIIO B CO3/JTaHUU paboueil mporpaMmsl 1Mo y4eOHOMY IIPEIMETY.

V4eOHbII peaMeET «XUMHUA» BXOJIUT B MPEIMETHYIO 00J1acTh
«EcrecTBeHHOHay4HbIE TIPEAMETHI». B cucteMe ecTeCTBEeHHOHAay4HOro oOpa3oBaHUS
XUMHS KaK Y4eOHBIN MpeaIMeT 3aHUMAET BaXKHOE MECTO B MMO3HAHUU 3aKOHOB MPUPO/IBI,
dbopMHUpOBaHMM HAYYHOM KapTHUHBI MHpA, CO3AAHHUM OCHOBHI XHMUYECKHX 3HAHHA,
HEOOXOIUMBIX NJiIsi TOBCEJHEBHOW XM3HU, HAaBBIKOB 3JI0POBOTO M 0O€30MACHOTO IS
YyelloBeKa W OKpyKaroliei ero cpeasl oOpaza KH3HM, a TakKe B BOCIUTAaHUU
JKOJIOTUYECKOM KYJIBTYPBI.

VYcnemHocTh U3y4eHUs! XMMUM CBA3aHA C OBJIAJICHUEM XUMHUUYECKUM S3bIKOM,
coONIo/IeHneM TMpaBui  Oe30macHOM  palOOThl TMPU  BHINIOJHEHUH XUMHUYECKOTO
AKCHEPUMEHTA, OCO3HAHMEM MHOTOUYUCIIEHHBIX CBSI3€M XMMHH C APYTUMU MpPeEeAMETAMU
LIKOJIBHOT'O Kypca.

[Iporpamma BKJTIOYAET B c€0s1 OCHOBBI HEOPTaHUYECKON U OPTraHUIECKON XUMUHU.
I'maBHOI uaeel mporpaMMsl SBJISIETCS CO3/aHKe 0a30BOTr0 KOMILJIEKCA OTIOPHBIX 3HAHUH
M0 XUMHH, BBIPAKEHHBIX B (JOpME, COOTBETCTBYIOIIEH BO3pacTy OOYyYaOIIMXCS U HX
0COOBIM 00pa30BaTEIbHBIM TOTPEOHOCTSIM.

B coxepxanun TaHHOTO Kypca MPEACTAaBICHbBI OCHOBOIOJIATAKOIINE XUMUYECKUE
TEOPETUYECKHE 3HAHUSA, BKIIOYAIOIIME W3YUYCHUE COCTaBa M CTPOEHHUS BELIECTB,
3aBUCUMOCTH WX CBOWCTB OT CTPOEHHS, NPOTHO3UPOBAHHE CBOWCTB BEIIECTB,



HCCIIEIOBAHUE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPALLICHUN U ITYTE€U yIIPaBICHUSA UMU
B IIEJIX MOJIYYEHHUSI BEIIECTB U MaTEPHUAJIOB.

TeopeTuueckyo OCHOBY M3YYCHHUSI HEOPTAHUYECKON XMMHUU COCTaBJISIET aTOMHO-
MOJIEKYJIsApHOE yueHue, llepmommnueckuii 3axkoH .M. MengeneeBa ¢ KpaTKuMu
CBEJICHUSIMU O CTPOCHUH aToMa, BHJAX XUMHUUYECKOW CBSI3M, 3aKOHOMEPHOCTSX
MPOTEKAHUSI XUMUYECKUX PEAKIIUH.

B usyueHun kypca 3HauuTeNIbHAS POJIb OTBOJAUTCS XUMHUUECKOMY IKCIIEPUMEHTY:
MPOBEJCHUIO TMPAKTUUECKUX U JIA0OpaTOpPHBIX paldOT, OMUCAHUIO PE3YIhTaTOB
YUYEHUYECKOTO SKCIEPUMEHTa, COOJIIOACHUIO HOPM W TpaBWil Oe30macHod paboThl B
XUMUYECKON J1Tab0paTopuHu.

Peanuzanus naHHO# mporpaMmbl B mpoliecce 00ydeHus: MO3BOIUT 00yUYarOIIMMCS
¢ 3I1P ycBOUTH KIIFOUEBbIE XUMHYECKUE KOMIETEHIIUU U MIOHAThH POJIb ¥ 3HAUCHUE XUMUU
Cpeau APYTuX HayK O MPUPOJIE.

N3yuenne xumum crocoOCTBYeT (POPMHPOBAHHUIO Yy OOYYArOUIUXCS HAYYHOTO
MHUPOBO33PEHUSI, OCBOEHHIO OOIEHAyYHBIX METOJ0B (HaOJIOJEHUE, U3MEpEHHUe,
AKCTIIEPUMEHT, MOJICIIMPOBAHKE), OCBOCHHIO MPAKTHUYECKOTO TPUMEHECHHUS HayYHBIX
3HaHUH, OCHOBAHHOTO Ha MEXIIPEIMETHBIX CBS34X C NpeaMeTamMmu « OKpY KAt MUp»,
«Dusuka», «buonorusy, «l'eorpadus», «MaremaTtuka» U GopMUPYyeT KOMIIETCHIIHH,
HE0OXOoAUMBIE JJIsI IPOJIOJDKEHUST 00pa30oBaHMs B 00JIaCTH €CTECTBEHHBIX HaYK.

N3ydenne xumum cnocoOCTByeT pa3Butuio y oOywarommuxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO  BOOOpa)keHUs, (PYHKIMOHAIBHOW  TIpPaMOTHOCTH, YMEHHUS
BOCIIPUHUMATh W KPUTHYECKH aHAJIM3UPOBaTh HMH(OpPMAIUIO, MPEICTABICHHYIO B
pa3nuYHBIX (opMax. 3HAYMMOCTh MpEAMETa JJIA Pa3BUTHUS >KU3HEHHOM KOMIETEHIIUU
oOyuatomuxcst ¢ 3I[IP 3aknrouaercs B YCBOGHHHM OCHOBBI XMMHUYECKUX 3HAHUM,
HEOOXOJUMBIX [l TTOBCEAHEBHOM >KM3HHM; HABBIKOB 3/I0POBOTO U 0OE€30MACHOTO I
YeJloBeKa W OKPYXAIoIel ero cpelbl odpasza Ku3HH, (POPMUPOBAHMM HKOTOTHUECKOU
KYJIbTYpBI.

[Iporpamma oTpaxkaeT coaepKaHue OO0y4deHHUs MpeaMeTy «XHUMHS» C y4eTOM
0co0BIX 00pa3oBaTeIbHBIX MOTpeOHOCTEH oOyuarommxcs ¢ 3[1P. OBnanenue y4eOHbIM
NPEeIMETOM «XUMUS» MPEACTABISIET OMPEACIICHHYIO TPYIHOCTh JJIsi OOYYarOIIMXCS C
3I1P. D10 CcBsSI3aHO ¢ OCOOCHHOCTSIMHM MBICIUTEILHON JEATCIbHOCTH, MTEPUOIUICCKIMU
KOJIeOaHUSIMU BHUMAaHHUS, MAJIBIM 00bEMOM MaMSATH, HEIOCTATOYHOCTHIO OOIIEro 3amaca
3HAaHUM, MOHWXEHHBIM IO3HABATEIbHBIM HHTEPECOM U HHU3KUM YPOBHEM PEUYEBOTO
pa3BUTHSL.

st mpeononeHus TPYAHOCTEH B M3YYCHHHM YYEOHOro mpeameTra «XUMHUS
HeoOXxonuMa afanTamus o0beMa U Xapakrepa yuieOHOro MaTepualia K MO3HaBATEIIbHBIM
BO3MOHOCTSIM JTAHHOW KaTeropuu OOyYaronIuxcsi, y4eT WX OCOOCHHOCTEH Pa3BHUTHUS:
UCIIOJIb30BAaHUE  aJTOPUTMOB, BHYTPUIPEAMETHBIX M  MEXKIPEIMETHBIX CBA3EH,
MOCTENEHHOE YCIOKHEHUE U3Yy4aeMOro MaTepuana.

I[Ipy wu3yueHHH XuUMHH HEOOXOAMMO OCYIIECTBISATh B3aWMOJCUCTBUE Ha
MOJIMCEHCOPHOU OCHOBE.

TeopeTnueckuid Matepuan PEKOMEHIYETCS M3y4daTh B MPOLECCE MPAKTUYECKOU
NeATeNbHOCTU. BO3MOXKHO BbIJIeTIEHHUE OTACIBHBIX YPOKOB Ha PEIlICHHE 3a7a4 B CBSI3U CO
CJIOKHOCTBbIO aHanu3a Tekcta oOyvaromumucs c¢ 3[IP. Opranudeckoe eAMHCTBO
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MPAKTUYCCKON M MBICIUTEIBLHON JEATEIHPHOCTH OOYYAIOIIMXCA Ha YPOKaX XUMHH
CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHUIO 0a3MCHBIX XHUMHUUYECKHX 3HAHUHA H
ymenuii. Oco00e BHUMaHHE TIPH U3YYCHHH XMUMHH YACISCTCS U3YUYEHHUIO «CKBO3HBIX)
MOHATHI ¥ (OPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHaa.

Ienw u 3a1a9n U3ydeHUsT yIeOHOTO TpeaMeTa « XUMUS»

O6mue uenu u3ydeHUs y4yeOHoOro mpeameTa «XUMUS» MPEACTaBICHbBl B
OdenepanbHOii  pabouedt mporpaMme OCHOBHOro oOmiero oOpaszoBanus. OnHu
aKTyaJIM3UPOBAHBl C YYETOM HOBBIX IPHUOPUTETOB B CHUCTEME OCHOBHOT'O OOIIEro
o0Opa30oBaHWs, HAMPABIECHHOCTH OOYYCHHsI Ha Pa3BUTHEC W CAaMOPA3BUTHE JIMYHOCTH,
dopMupoBaHuEe €€ HWHTEIUICKTAa M OO0IIeH KyiabTyphl. OOydeHHE YMEHUIO YYUTBHCS U
MPOIOJDKATh CBOE 00pa30BaHUE CAMOCTOSITEIHEHO B HACTOSIIIEE BPEMS SIBIISICTCS OJTHOM U3
BaXHEHIIMX QYHKIMH YICOHBIX MPEIMETOB, B TOM YUCIIC U « XUMUMY.

Hs ooywarormuxest ¢ 3[IP, Tak ke, Kak ¥ 11 HOPMATHUBHO Pa3BHBAIOITUXCS
CBEPCTHHUKOB, OCBaMBAOIIHNX OCHOBHYIO o0pa3oBaTEeNbHYIO porpammy,
JOMUHUpYIOIIee 3HAaUCHUE TIPUOOPETAIOT TaKUE TSN, KaK:

GopMHUpOBaHHE  WHTCIUICKTYaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYIHHYECTBY, CAMOCTOSATEILHOMY MPUHSATHIO PEIICHU, CITOCOOHON aIanTHPOBATLCS
K OBICTPO MCHSIOIIUMCS YCIIOBHSIM JKH3HHU;

HaNpaBJICHHOCTh OOYYCHHMS HAa CHCTEMATHYCCKOC TPUOOIICHHE YYalIUXCs K
CaMOCTOSTEILHOM TO03HABATECIIBHON JEATEILHOCTH, HAYYHBIM U MPAKTHYESCKUM METOIaM
no3HaHus, (HOPMHUPYIOIINM MOTHBAIIUIO U Pa3BUTHE CIIOCOOHOCTEHN K XUMUMU;

o0ecrieyeHune yCIoBHi, CTOCOOCTBYIOUIUX MPUOOPETEHUIO 00YyUaIOIIIUMHUCS OTbITa
pa3HOOOpa3HOM JESTENbHOCTH, IMO3HAHUS M CAMOIIO3HAHUS, KIIOYEBBIX HAaBBIKOB
(KJTFOYEBBIX KOMIIETEHIIU ), UMEIOIIUX YHUBEPCATbHOE 3HAUCHUE JIJISl PA3IMYHBIX BUIOB
NEeSITENbHOCTH;

dbopMupoBaHre YMEHUN OOBSCHATH U OIICHUBATDH SBICHUS OKPY>KAIOIIETO MUPa Ha
OCHOBAHHMH 3HAHUH U OTBITA, TOTYUYECHHBIX MPU U3YYCHUH XUMUU;

dbopMupoBaHue y OOy4YaIOMIUXCS TYMAaHUCTUYECKUX OTHOIICHWM, MOHUMAaHUS
[IEHHOCTH XUMHWYECKUX 3HAHUN JUIsi BBIPAOOTKH DKOJIOTHYECKH II€JI€CO00Pa3HOTO
MOBENICHUS B OBITY U TPYIOBOU NEATEILHOCTH B LIENSAX COXPAHEHHUS CBOETO 370POBBS U
OKpY>Karolllel MPUPOIHOUN CPENbI;

pa3BUTHE MOTHBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPONIIO U
CaMOBOCIIUTAHUIO HA OCHOBE YCBOGHHS OOIIEUETIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY PO WIS ¥ HANIPABIECHHOCTH JAaJIbHEHUIIEro 00yUeHusI.

Kypc HanpaBiieH Ha pelieHne cneayrmnX 3a1a4, 00eCeunBaONINX PEaTU3aIUI0
JTUYHOCTHO-OPUEHTUPOBAHHOTO U JCSATEIBHOCTHOTO TOJXOJOB K OOYYCHUIO XUMHUHU
obyuaromuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUS:

dbopMHupOBaHNE TMEPBOHAYAIBHBIX CHCTEMATU3UPOBAHHBIX TPEACTABICHUN O
BEIECTBAX, UX MPEBPAIICHUSIX U MTPAKTUYECKOM MPUMEHEHHUH; OBJIAJICHUE TTOHATHIHHBIM
anmapaToM U CHMBOJIHYECKUM SI3BIKOM XHMWH,

OCO3HaHWE OOBEKTHBHOW 3HAYUMOCTH OCHOB XMMHYECKOW HAyKH KakK 00JacTh
COBPEMEHHOTO €CTECTBO3HAHHWS, XWMHUYECKHX TMPEBpAIICHUN HEOPraHWYECKUX W
OpPTaHWYECKUX BEMIECTB KaK OCHOBHI MHOTHX SIBJICHUH >KUBOW M HEXKHBOW MPHUPOIHI;
yIIyOJieHUE TIPEICTaBICHU O MaTeprualIbHOM €IMHCTBE MUPA;



OBJIaJICHUE OCHOBAMHU XMMUYECKOH I'PaMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3UPOBATh
U OOBEKTUBHO OIICHMBATh XKU3HEHHBIC CUTYyalluW, CBSI3aHHbIC C XUMHUEH, HaBBIKAMU
0e30macHOro OOpallleHHs C BEIIECTBAMM, HMCIONb3yEMbIMU B IOBCEIHEBHON XU3HU;
YMEHHUEM aHaJIU3UPOBAThH U MJIAHUPOBATH SKOJIOTMYECKU 0€30MMaCHOE MOBEACHHE B LIETAX
COXpPaHEHHUS 310POBbS U OKPYKAIOIIEH Cpe/bl;

(¢opMUpOBaHNE YMEHUN YCTAaHABIMBATH CBSI3M MEXAY pealbHO HAOII0AAeMBbIMU
XUMUYECKUMHU SIBJICHUSIMU U TIPOILIECCaMM, TPOUCXOIAIIMMHU B MUKPOMUPE, OOBSICHATH
MPUYMHBI MHOTOOOpa3usl BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOECHUS, a
TaK)X€ 3aBUCUMOCTb MPUMEHEHUS BEIIECTB OT UX CBOMCTB;

npuoOpeTeHrne OMbITa MCIOJIB30BAHUS PA3JIMUHBIX METOJOB M3Yy4YECHUS BEIECTB,
HAOJNIONIEHHUsI 3a WX TMPEBPAIICHUSIMU TPU TPOBEACHUU HECIOKHBIX XUMHUUYECKUX
AKCIIEPUMEHTOB C UCTIOJIb30BAaHUEM JIA0OPATOPHOTO 00OPYAOBAHUS U MPUOOPOB;

dbopMHUpoBaHUE TPEICTABICHUN O 3HAYCHUM XMUMHUYECKONW HAYKHM WM PEIICHHUH
COBPEMEHHBIX IKOJIOTMUECKHUX MPOOJIEM, B TOM YHCJIE€ B MPEAOTBPAIIEHUN TEXHOTCHHBIX
U DKOJIOTUUECKUX KaTracTpod.

OcoOennocTn 0T0OpPa M afanTalMU Y4eOHOIr0 MaTepuaJia no XuMuMn

OOyuenue ydeOHOMY mpeaMeTy «XUMHUS» HE0OXOAMMO CTPOUTh Ha CO3JAaHUU
ONTUMAJIBHBIX YCJIOBUH JIJII YCBOCHHUS MPOTPAMMHOr0 MaTepHrayia 00y4YaromUMUCS C
311P. bosbiioe BHHUMaHWE AOMKHO OBITH YJEJIEHO OTOOpY Yy4yeOHOTO Marepuaia B
COOTBETCTBHM C MPUHIIMIIOM JAOCTYITHOCTU MPH COXPAaHEHUHU OOIIero 6a30BOro0 ypOBHS.
OH 10JKEH 110 cofiepKaHUIo 1 00beMy OBITh aIanTUPOBAHHBIM 1 oOyuatomuxcs ¢ 3[1P
B COOTBETCTBHUU C MX 0COOBIMU 00pa30oBaTeIbHBIMU MOTPEOHOCTIMU. ClieryeT 001eryuTh
oBlIaJieHne MarepuaioM oOydarmomumucs ¢ 3[IP mocpenctBom ero aeTanbHOrO
OOBSCHEHHUS C CHCTEeMaTHYEeCKHMM TOBTOPOM, MHOTOKpPAaTHOM TpPEHHUPOBKON B
NPUMEHEHUH 3HAHUM C HMCIOJIb30BAHHEM IPUEMOB AITOPUTMHU3ALUU U BU3YaAJIbHBIX
OT0p, 00y4YEHUsI CTPYKTYPUPOBAHUIO MaTepHaia.

Bonbiioe 3HadeHue AJis MOJHOLIEHHOTO YCBOEHHUS Y4eOHOro marepuaja MMeeT
Oropa Ha MEXKIPEIMETHBIE CBSI3M BONPOCOB, MU3y4yaeMbIX B JAHHOM Kypce, ¢ TaKUMU
yueOHbIMH TipenMeTamMu  kKak «['eorpadus», «DPuszukay, «buomorus». Ilo3Bossis
paccmaTpuBaTh OAWMH MU TOT XK€ Y4YeOHBIH MaTepuan C pPa3HbIX TOYEK 3PEHUS,
MEXIPEAMETHBIE CBSA3H CIHOCOOCTBYIOT €ro JIyYIlIEMYy OCMBICIEHHUI0, 00Jiee MPOYHOMY
3aKPEIUICHUIO TIOJIYYCHHBIX 3HAHUM U MPAKTUYECKUX YMECHUMU.

[Ipu moATrOTOBKE K ypOKaM y4YUTENb JMOJDKEH MPEeIyCMOTPETh (OPMUPOBAHUE Y
oOydJarommxcs YMEHUN aHAIM3UPOBATh, CPAaBHUBATh, 0000IIATh N3yYaeMblil MaTepua,
TUTAHUPOBATh TIPEJCTOSIIYI0 paboTy, OCYIIECTBISITH CaMOKOHTPOJb. HeoOxomumo
MOCTOSIHHO ~CJICIUTh 3a TPAaBWIBHOCTHIO pPEUeBOTO OQGOPMIICHUS BBICKAa3bIBAHUUN
obyuaromuxcs ¢ 3I1P.

B cBs3u ¢ 0cOOEHHOCTSIMU TOBEJEHUS U AeATEeNbHOCTH, oOydaromuxcs ¢ 3I1P
(pacTOpMOKEHHOCTh, HEOPTaHM30BAHHOCTH) HEOOXOIMM CTPOXKAWIINNA KOHTPOJb
COOJIOICHUST TIPABWJI TEXHUKHA O€30MaCHOCTH TP MPOBEJCHUH JIaA0OPATOPHBIX padoT B
XUMUYECKOM KaOWHETE.

IIpumepHsbie BUABI AeATeabHOCTH oOydawmmxes ¢ 3IIP, o0yciaoBiieHHbIE
0co0BbIMHU 00pa30BATEJILHBIMHU MOTPEOHOCTSAMH U 00ecTedYuBAIOIIHE OCMbICJIEHHOE
O0CBOEHHeE COJIeP:KAHNU 00pa30BaHUA MO NMpeaMeTy « XUuMHI»
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Copepxxanue BUAOB JesTenbHocTH oOydwaromuxcs ¢ 3IIP Ha ypokax Xxumuu
ompenenseTcss uX ocoObIMU 00pa3oBaTeIbHBIMU TOTpeOHOCTAMU. [lomMuMO MIUPOKO
ucnosibdyembix B @OIT OOO ob6mux 11 Bcex 00y4arolMXCsl BHJIOB JESTEIbHOCTH
cleAyeT YCWIUTh BHUJIBI JACSATEIbHOCTH, CHEUU(PUYHBIE [Ji1 JaHHOW KaTeropuu
oOyyJaromuxcs, 1 00eCleueHusi OCMBICIIGHHOTO OCBOCHUS COIEp KaHUsI 00pa30BaHUs
[0 TPEAMETY: YCUJICHHWE MPEIMETHO-NPAKTUYECKON IEATeIbHOCTH C aKTUBU3AIUeH
CEHCOPHBIX CHUCTEM; YEpEJOBaHUE BUJIOB JCSATEIBLHOCTH, 3aJICUCTBYIONIUX Pa3TUYHbIC
CEHCOPHBIE CUCTEMBI; OCBOGHHUE MaTepHayia C OMOpPOil Ha aJTOPUTM; «IIOIIArOBOCTHY B
M3YUYEHUM MaTepHaya; WCIOJIb30BaHUE JOIMOJHUTEIHHON BU3yaJIbHOW OMOpPHI (TUIaHbI,
00pa3Iipl, CXeMbl, IIA0JIOHBI, OTIOPHBIE TA0IUIKI). s pa3BuTus y odyuatommuxcs ¢ 311P
YMEHHUS JeJaTh BBIBOJbI, (OPMHPOBAHUS TPAMOTHOIO PEUYEBOIO BBICKA3BIBAHUS
HEO0OXOAMMO HCIOJIb30BaTh OMOpHBIE ciioBa W Kiuiie. Oco0oe BHUMAaHHE CIEayeT
yACIUTh OOYYEHUIO CTPYKTYPUPOBAHUIO MaTepuasga: COCTaBICHHE PHUCYHOUYHBIX H
BepOaJIbHBIX CXEM, COCTaBJICHHME TaOJUWIl, COCTaBJIeHUE KiIaccUPuKamuum ¢
0003HaYeHHBIMU OCHOBAHUSIMH JJIS KJIaCCU(DUKAIIMK U HATIOJTHEHUE UX TIPUMEPaMH U JIp.

[IpumepHasi TemaTudeckasi U TEPMUHOJIOTUYECKas Jekcuka cooTBeTcTByeT DOII
000.

Hns oOyuaronuxcs ¢ 3I[IP cyimecTBEeHHBIMU SBISIIOTCS MPHEMBI pabOThI ¢
JEKCUYECKUM MaTepuaioM 1o Tnpeamety. [IpoBoguTcs cnernuanpHas padota Mo
BBEJICHUIO B aKTHUBHBIM CJIOBAph OOYYAIOIIUXCS COOTBETCTBYIOIIEH TEPMHHOJIOTHHU.
N3yyaembie TEpMHUHBI BBOJASITCS Ha TMOJUCEHCOPHON OCHOBE, 00si3aTelbHa BU3yaJlbHAsS
HOJIIEPIKKA, alITOPUTMBI PabOTHI C OMPEJIEIICHUEM, OTIOPHBIE CXEMbI IS aKTyalu3alluu
TEPMUHOJIOTUH.

MecTo yueOHOro npeaMera «XuMusH» B y4eOHOM IUIaHe

B coorBerctBUHM ¢ @DenepatbHBIM  TOCYIApCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJApTOM OCHOBHOT'O O0IIero o0pa3oBaHUs YYCOHBIM MpeaMeT «XHUMHS» BXOJIHUT B
npeaMeTHyo 005acTh «EcTecTBEeHHOHAay4YHBIE MPEAMETHDY U SIBISIETCS 00S3aTEIbHBIM
IUTSl UBYUYEHUSL.

Y4eOHbIM MIaHOM Ha €€ u3ydyeHHe oTBeleHO 136 ydeOHbIX 4acoB — 1Mo 2 4 B
HENEIo B 8 1 9 Ki1accax COOTBETCTBEHHO.

Copnepxanue yyeOHOro mpeamera «XuMHs», IpeacTaBieHHOe B DenepalibHON
paboueit mporpamme, cootBeTcTBYeT @I'OC OO0, pazpadborano ¢ yuetom DenepanbHon
OCHOBHOM 00pa30BaTEIbHON MPOTPAMMBI OCHOBHOTO 00111eT0 00pa30BaHMs IO y4eOHOMY
npeaMeTry  «XuMHs», COOTBEeTCTByeT DenepanbHOW aJalTUPOBAHHOW OCHOBHOM
o0pa3oBaTeIbHON MporpaMMe OCHOBHOTO 0O0IIero oOpa3oBaHUs OOyYarOUIUXCsS C
3a/1IeP’KKOM MCUXUYECKOTO PA3BUTHA.

COJEPXAHUE YUEBHOTI'O IIPEJAMETA «X1UMUSA»

COLAEPXAHUE ObYUYEHHS B 8 KIIACCE

[TepBoHaYaIbHBIE XUMHUYECKHUE TTOHSTHUS
[Ipenmer xumuu. *Ponp XuMUM B KW3HM dYesjoBeka.™ Tema u BermiecTsa.

du3nueckue CBOMCTBA BEILIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB. *XUMUS B CUCTEME
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Hayk.™ Uucteie BemectBa u cmecu. CriocoOsl pazaeneHus: cmeceid. [IpaBuia 6e3onacHoro
oOpallieHusi C BelllecTBaMU U J1abopaTOpHbIM oOopynoBanueMm. *[loHsaTHe 0 MeTomax
MO3HAHUS B XUMHH. ™

ATOMBI ¥ MOJEKYJbl. XUMUYECKHAE DJIEMEHTHI. 3HAKW (CHMBOJIBI) XUMUUYECKHUX
aneMeHTOB. OTHOCHTENBbHAS aTOMHAs Macca. [IpocThie U CIOXKHBIE BENIeCTBA. ATOMHO-
MOJIEKYJISIPHOE YYCHHE.

Xumuueckass ¢opmyia. BaJleHTHOCT, aTOMOB XHMHUYECKHX JJIEMEHTOB. *3aKOH
MTOCTOSIHCTBA COCTaBa BelecTB.* OTHOCHUTENIbHAS MOJICKYJIIpHAs Macca. MaccoBas 10715
XHUMHYECKOTO 3JIEMEHTA B COCTHHCHHH.

duspyeckne W XUMUYCCKHE SBJICHUSA. XHMHUYecKas peaknus. [IpusHaku
XUMHYECKUX peaKIuil. YpaBHCHUS XUMHUYCCKUX PEAKIUH. 3aKOH COXPAHCHHUS MAacCChI
BemiecTB. Kiaccupukamuss XAMHUYECKMX pEaKIuid (COCAMHCHHS, Pa3IOKCHHS,
3aMeIleHus, oOMeHa).

XVUMHUYECKUH DKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOH TOCY/IOH, C MpaBUIaMH
paboThl B JIa0OpaTOpuu W MpuEéMaMH OOpallleHuss C JIa0OpaTOPHBIM OOOPYIOBAHHEM;
U3YYCHHE W OIMCaHWC (PHU3UYECKMX CBOWCTB O0Opa3lloB HEOPraHWYCCKUX BEIICCTB;
HaOIroIeHne pu3ndYecKuX (TUTaBJICHHUE BOCKA, TAsTHUE JIb/Ia, PACTUPAHUE caxapa B CTYIIKE,
KUATICHUE ¥ KOHJCHCAIIMSI BOJBI) M XMMHUYCCKUX (TOPEHUE CBEYH, NMPOKAIIMBAHUE MEITHON
IIPOBOJIOKH, B3aMMOCHCTBHE Mejla C KHCIIOTOW) SIBJICHWM, HAOJIFOJICHUE W OIHMCAHUE
NPHU3HAKOB MPOTCKAHWS XUMHUYCCKHX peaKinid (pasIo’keHHEe caxapa, B3auMOJICHCTBHE
CEPHOM KHUCIIOTHI C XJIOpUAOM Oapusi, pasnoxenue ruapokcuaa meau (I11) mpu narpeBanuu,
B3aMMOJIeiicTBHE kese3a ¢ pacTBopoM coiu menu (I1));u3ydenune cnocoOoB pasieneHus
cMeceil (C TOMONIbIO MarHuTa, (QWIBTPOBaHHWE, BBIMAPUBAHUE, JUCTUILISALINSA,
xpomaTtorpadus), MpoBeJACHHE OYMCTKHA TMOBAPEHHOW CcOJM; HAOIOJEHUE W OINHUCAHUE
pPE3yNbTaTOB TPOBEJCHUS OIbITa, WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl;
CO3/IaHKE MOJIeJIe MOJIEKYJ (I1apOCTEP>KHEBBIX).

Baxuenue npeacTaBuTeIM HECOPraHMYECKUX BEIIECTB

Bo3nyx — cmech razoB. CocrtaB Bo3nyxa. Kwuciopon — 3J€MEHT U MPOCTOE
BeniecTBo. Haxoxenue kucimopoaa B mpupoje, pusndeckue 1 XUMHUUECKHE CBOWCTBA.
Peakuyuu ropeHHsi mpoCThIX U CHOKHBIX BeniecTB. CrocoObl MOTyYeHHs] KUCIOpOAa B
nabopaTopuu *u npomsinieHHOCTH. ™ [IpuMenenue kucnopoza. [lonstue 06 okcumax.
KpyroBopot kucnopoaa B mpupojae. *O30H — amioTporHas MoauGUKaIus KUCIopoa.

TemnoBoit A3 PexT XUMUIECKON peakiuy, TEPMOXUMUYECKIE YPAaBHEHHUS, K30~ U
SHAOTEPMHUYECKHE peaKuu. TOIUIMBO: YTOib U METaH. 3arpsi3HEHUE BO3/1yXa, YCUIICHHE
MapHUKOBOTO 3 PeKTa, pa3pylieHre 030HOBOTO CJIOs. ™

Bonopon — sneMeHT U mpocToe BeliecTBO. HaxoxkneHue Boaopojia B MPUPOJIE,
dusznueckne U XMMHUYECKUE CBOMCTBA (HA MPUMEPE B3aMMOJICHCTBHS C HEMETaUIAMH U
OKCUJaMHU METAJUIOB), TPUMEHEHHE, *CcrmocoObl momydeHus.™ [loHsTHe o KucioTtax u
COJISIX.

KonnuectBo BemectBa. Monbs. MoisipHas macca. 3akoH ABoraapo. MonsipHblii
00BEM ra3oB. PacueTsl mo xumudeckoit popmyse. PacueTsl MacCcoBOM J10JIM XUMHUYECKOTO
AJIEMEHTa B COCIMHEHHH, KOJIMYECTBA BEILECTBA, MOJSIPHOM MAacChl, MOJIIPHOTO 00beMa
ra3oB. Pacuérel o XUMHUYECKUM YPaBHEHUSIM.
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*®duznuueckue cBoiictBa Boabl.* Bona. Ee cocras, cTpoenue u Monekyisl. *Bona
Kak pactBoputelb.™ PacTBophl. *TIoHATHE O HACKIIIEHHBIX U HEHACHIIIIEHHBIX PACTBOPAX.
[lonsiTue pacTBOpUMOCTH BellecTB B Boje.* Pacuer maccoBod monu BellecTBa B
pacTtBope (TpolleHTHasi KOHIeHTpalus). MaccoBas 101 BelecTBa B PacTBOPE.
*XuMHUYecKre CBOMCTBA BOJBI (Pa3lioKEHUE, PEAKIMU C HATPUEM, OKCUIOM KaJbIlusi,
okcunoM cepol (IV) peakuuu ¢ MetamiaMH, KUCIOTHBIMU U OCHOBHBIMHU OKCHJIAMH).
[Tonsitue 06 ocHOBaHUsAX. Posib pacTBOPOB B MPUPOJIE U B )KU3HU YesnoBeka. Kpyrosopor
BOJIbI B IpUpO/Ie. ™ 3arpsi3HeHrEe NPUPOAHBIX BoA. OXpaHa M OYMCTKA TPUPOIHBIX BO/I.

Baxneiiue KJIaCCHhI HEOPraHWYECKUX  COEIUHEHUMU. Knaccuduxanus
HEOpraHuueckux coenuHeHuil. Okxkcuapl: cocTaB, Kiaccudukamus (KUCIOTHBIE,
OCHOBHBIE, *am(poTepHbIe, HecoIeoOpa3yolume - Ha npuMmepe okcuaa yriepoaa (l1) u
okcuna azora (l1)), Homenknarypa.* *TlonyueHne* u XUMHUYECKUE CBOMCTBA OKCHJIOB
(B3ammoieiicTBUEe C BOJIOM, KuciIoTamu, mienodamu). OcHoBanus. Knaccudukarmms
OCHOBaHUM: MIEIOYM W HEpacTBOpUMBbIC OCHOBaHUs. HoMeHknaTypa OCHOBaHUM.
dusnyeckne M XUMHUYECKHE CBOMCTBA OCHOBAaHMM (B3aMMOJICMCTBHUE C OKCHIAMU
HEMETAJIOB, KUCIO0TaMH, coisiMu). *[lonydenne ocHoBaHUM. ™

Kucnotsr: coctaB, knaccudukanusi, HOMEHKIATypa, (HU3NYECKUE U XUMUUECKUE
CBOMCTBa (B3aMMOJCHCTBUE C METaZIaMH, OCHOBHBIMH OKCHUJIaMH, OCHOBAHUSMH,
COJIIMH, Ha TIPUMEpPE COJISHOW W CEpPHOM KHUCIOT), *crmocoObl mosydeHus.™ Psin
aktuBHocTH MetauioB H. H. bekeroBa. Conm (cpemaHue): HOMEHKJATypa COJIEH,
*crocoObl TOY4YEeHHsT*, B3aUMO/ICHCTBUE COJIEH C METaNIaMU, KUCIIOTaMH, IEJI0YaMu U
COJISIMU, TPUMEHEHHE.

[Tousitne 00 aM(pOTEepHBIX THAPOKCHAAX (HAa MpUMEpe IUHKA U *aJIFOMHHUA®):
*XMMHUYECKHE CBOMCTBA (B3aUMOJIEUCTBUE C KUCIOTAMH M LIEI0YAMH, PA3IOKEHUE MpU
HarpeBaHUN) U MOJIy4eHue.*

I'eneTnyeckass CBSI3b MEXAY KIacCaMM  HEOPraHUYECKUX  COECIUHEHUMN.
['eneTnueckue psbl.

XHUMHUYECKUN IKCIIEPUMEHT: KaU€CTBEHHOE ONPEIEIICHHE COJIEPKAHUS KUCTIOpOaa
B BO3/yXE; MOJTyYEHNE U U3yYEHUE CBOMCTB KUCIOPO/a; HAOII0IeHUE B3aUMOIEHCTBHS
BEILECTB C KMCIOPOJOM M YCJIOBHSI BOSHUKHOBEHUS U MPEKPAIICHUS TOpEHUs (IoxKapa);
O3HaKOMJICHHE ¢ 00pa3llaMyi OKCHIOB U OMHMCAHHWE UX CBOMCTB; MOJYYCHUE U U3yUCHUE
CBOKMCTB BOJIOpoJia (TOpeHHue); HaOI0eHHe 00pa3lloB BEIISCTB KOJIUYSCTBOM | MOJIb;
MCCJIeIOBAaHUE OCOOCHHOCTEW pPAaCTBOPEHUS BEIIECTB C PA3IMYHOU PACTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHON MaCCOBOM 10JIE PACTBOPEHHOTO BEILIECTBA;
B3aMMOJICHCTBHUE BOJIbI C METAJUIaMU (HATPUEM U KaJbleM) (BO3MOKHO UCIIOIb30BaHUE
BHUJICOMATEPUAITIOB); OIpPEJEICHUE PACTBOPOB KHCIOT U IIEJIOYEeH C MOMOIIbIO
WHIMKaTOPOB; UCCJIe0BaHUE 00PA3I0B HEOPTraHUYECKUX BEIIECTB PAa3IMUHbBIX KIIACCOB;
HAOJIOICHNE W3MEHEHWsT OKPAcKW WHAMKATOPOB B PACTBOpPAaX KHUCJIOT W IIEJIOYCH;
n3yueHue Biaumopeictus okcuaa Menu(ll) ¢ pactBopoM cepHOM KHUCIOTHI, KUCIOT C
METAJUIAMHU, PEAKUUMHA HEUTpalIu3aluy; [OJYYEHHE HEPACTBOPUMBIX OCHOBAaHMM,
BBITECHEHHE OJTHOI0 METAJIJIa APYTUM U3 PACTBOPA COJIH; PEIICHHE SKCIIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxHenme Kiacchl HEOPraHUYECKUX COCTUHEHUI.



ITepuonnueckuii 3akoH U [lepuoanyeckas cucreMa XUMHUYECKUX DJIEMEHTOB
. 1. MenneneeBa. CtpoeHre aToMOB. XUMHUYECKAs CBsI3b. OKUCIUTEIBHO-
BOCCTAHOBUTEIIBHBIE PEAKLIUH.

[lepBble MOMBITKY KJIACCU(PHUKAMN XUMUYECKHUX 3eMeHTOB. [loHsTHE O rpymnmax
CXOJHBIX 3JIEMEHTOB (IIEJIOUYHbIE U HIETOYHO3EMETbHBIE METAIIbI, IaJIOT€Hbl, HHEPTHBIE
ra3bl). *1eMeHThl, KOTOpble 00pa3yloT aM(POTepHbIE OKCUJIBI U TUIPOKCHIBI. *

Ilepponnueckuit 3akoH. Ilepuomnueckas cucreMa XUMHUYECKUX DJIEMEHTOB
J1. 1. Menneneena. KopoTkonepuonnas U *IIMHHOTIEpUOAHAS ™ bopmbl
Ilepuonnueckor cucrembl xuMudeckux sneMeHToB [[. . Menneneesa. Ilepuonsr u
rpynmnbl. PU3NYECKUN CMBICT TOPSAKOBOIO HOMEpPA, HOMEPOB NEPUOAA W TPYIIIbI
AJIEMEHTA.

Crtpoenne atomoB. CoctaB aTtoMHbIX sifep. *M3oTonbl.* Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XxuMHUecKUX 3nemMeHToB [lepronnueckoi
cucreMmbl J[. I. MeHnneneeBa. XapakTepuCTHKAa XHMHYECKOTO JJIEMEHTA IO €r0
nonoxeHuto B llepuonnueckon cucreme J[. . Menneneena.

*3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB AJIEMEHTOB MAJIbIX MEPUOJIOB U TJIABHBIX
HNOJArPYII, B 3aBUCUMOCTH OT aTOMHOTO (TMOPSIKOBOrO) HOMEpa 3HayeHUE
Ilepnognueckoro 3akoHa M Ilepuonnueckoll CHUCTEMBl XMMHUYECKHX DJIEMEHTOB IS
pa3BuTHs Hayku u ipakTtuku. J. . MeHneneeB — yuéHblil U rpaxkIaHUH. ™

Xumuueckass cBs3b. KoBaneHTHass (MOJsipHass ¥ HEMOJSIPHAsl)  CBA3b.
*DJIEKTPOOTPHULIATEIBHOCTh ATOMOB XUMUYECKHX JJIEMEHTOB.™ MloHHAas CBS3b.

Crenenp okucieHus. OKHCINUTENbHO-BOCCTAHOBUTENBHBIE peakiuu. [Ipomeccsl
OKHCJIEHMSI U BOCCTaHOBJIEHUA. OKHUCINTEIN U BOCCTAHOBUTEIIH.

XUMUYECKMH JKCHEPUMEHT: H3yuyeHHe OoOpa3loB BELIECTB METAJJIOB U
HEMETAIIJIOB; B3aUMOJCHCTBUE T'MIPOKCUIA LIMHKA C PACTBOPAMH KHUCIOT U IIEI0YEH;
IIPOBEACHUE OIBITOB, UUIFOCTPUPYIOLIUX IIPUMEPHI OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX
peakuuil (ropeHue, peakiiuy pas3yioKeHUs, COCTMHEHUS).

MexrpeaMeTHbIE CBS3U

Peanuzanus MeXNpeIMETHBIX CBSI3€H IPH HM3YyYeHHM XHMHU B 8 Kjacce
OCYIIECTBIISIETCS Yepe3 UCTIOIB30BaAHNE KaK OOITUX €CTECTBEHHO-HAYYHBIX MMOHATUH, TaK
U TOHSTHUH, SBISIOIIUXCA CUCTEMHBIMH [JIi OTIEIbHBIX IPEAMETOB €CTECTBEHHO-
Hay4YHOT'O IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHATHS : HAYYHBIN (DaKT, rUMOTE3a, TEOPHS, 3aKOH,
aHanu3, CHUHTE3, KiaccuuKaius, TMepUOJANYHOCTh, HAOIIOEHNEe, JKCIIEPUMEHT,
MOJIETUPOBAHUE, UBMEPEHUE, MOJEIb, SIBJICHUE.

®usnka: MaTepusi, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIU], U30TOIIbI,
PaANOAaKTHBHOCTh, MOJICKYJIA, DJIEKTPUYECKHA 3apsll, BEIIECTBO, TEJIO, OO0BEM,
arperaTHOe COCTOSIHHME BEIeCTBa, ra3, (pu3mdyecKkue BEIMYHHBI, CAUHUIIBI W3MEPCHHUS,
KOCMOC, TJIaHETHI, 3B&3161, COJIHIIE.

buonorus: dorocunTes, Apixanue, buocdepa.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpaIbl, TOPHBIE MOPOJAbI, IMOJE3HBIC
HCKOIaeMbl€, TOILTMBO, BOJIHBIE PECYPCHI.
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COAEPKXAHHUE OBYYEHUA B 9 KJIACCE

BemecTBo 1 XuMuieckas peaxkius

Ileppuonnueckuit 3akoH. llepuonuueckas cucremMa XUMUYECKUX DJIEMEHTOB
. . MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHM CBONCTB
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOOB, KAJIHS, KaJIbLHUIA U UX COCIMHEHUH B
COOTBETCTBUU C TOJIOXKEHUEM 3JIEMEHTOB B lleproanyeckoi cucTeMe U CTPOECHUEM HX
aTOMOB.

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

Knaccudukaiys 1 HOMEHKJIaTypa HEOPraHUUECKUX BEIIECTB (MEXTyHapOIHAs U
TpUBUAJIbHAS ). XUMHUYECKHUE CBONCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KjIaccaM
HEOPraHUYECKUX COCTMHEHUMN, TeHETUYECKAs CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudpukanuss XuMUUECKUX pPEakIuil M0 pa3IMuHbIM MpHU3HAKaM (10 YUCIy U
COCTaBY YYaCTBYIOIIUX B PEAKIUU BEIIECCTB, MO TEIIOBOMY d(PheKTy, 0 U3MEHESHHIO
CTENEHEeW OKHUCJICHUS XUMHUYECKHX DJJEMEHTOB, *M0 OO0pPaTUMOCTH, IO Y4YacTHIO
Karaju3aropa).* DK30- U IHAOTEPMHUYECKHE peakiuu. *TepMOXUMUYECKHUE
ypaBHEHUS. ™

*TlonsiTue 0 CKOPOCTH XUMHYECKOW peakiuu. Ilonsatne 006 oOpaTUMBIX U
HEOOpaTUMBIX XHUMHYECKUX peakuusx. [IoHATHE O TOMOTE€HHBIX U TETEPOTrEeHHBIX
peakusax. [Tonsitue o xumuyeckoMm paBHOBecHU. CMENIEHNE XUMUYECKOTO PABHOBECHSL.
@akTOpHl, BIUSAIOIINE HA CKOPOCTh XMMHUYECKON PEAKIMU U MOJ0KEHUE XUMUUYECKOTO
paBHOBecHS. ™

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, AIIEKTPOHHBIN Oastanc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOUN peakiuu. COCTaBIE€HUE YPaBHEHUN OKHUCIUTEIbHO-
BOCCTAaHOBHTEJIBHBIX PEAKIINI C UCTIOIB30BAHUEM METO/Ia AJIEKTPOHHOTO OanaHca.

Teopust ANEKTPOJIUTHYECKON OUCCOLUMALMU. DIIEKTPOIUTUYECKAS AUCCOLMAIU.
DONEKTPOIUTBl W HEJJIEKTPOJUThl. KaTHOHBI, aHUOHBIL. *MexaHu3M [OHCCOLMAIUU
BEIIECTB C pa3IM4YHBIMM BHJAAMU XUMHYecKOM cBsi3u. [loHdaTtne o creneHu
nuccoranun.* CibHBIE B CJIa0bIe AJIEKTPOJIHTHI.

Peakiimu noHHOTO OOMEHA. Y CIOBUS MPOTEKAHUS PEAKIIMM MOHHOTO OOMEHa 0
KOHI[A. [lomHbIE M COKpalIEHHBIE MOHHBIC YPABHEHUS peakiui. XUMUYECKHUE CBOMCTBA
KHCIIOT, OCHOBAaHMA ¥ COJIEH B CBETE€ NPEICTABICHUNA 00 AIEKTPOTUTUICCKOMN
mucconuannn. Cpena pactBopa. KauecTBeHHblE peaklMd Ha KAaTUOHbI M AHUOHBI:
xjopuna-, Opomua-, uoAua-, cyiabdar-, KapOoHaT-, CcUIMKaT-, ¢ocdaT- aHHOHBI;
TUJPOKCHUI-UOHBI; KATHOHBI aMMOHMSI, MarHusl, KaJbIvs, aTlOMUHUS, kene3a (2+) u (3+),
Menu (2+), HMHKa, IPUCYTCTBYIOIIUE B BOJIHBIX PaCTBOpAXx.

XUMHUYECKUNA DKCIIEPUMEHT: O3HAKOMIICHHE C MOJEISIMH KPUCTANIMUYECKUX
PEIETOK HEOPraHUYECKUX BEIIECTB — METANIOB U HEMETa/UIoB (rpadura v aaMmasa),
CJIOKHBIX BEIIECTB (XJOpUJa HaTpHsl); HCCIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH
XUMUYECKOM peakuu OT BO3JICUCTBHS pa3IuYHBIX (PAKTOpOB; UCCIEIOBaHUE
AJIEKTPONPOBOJHOCTUA PACTBOPOB BEILIECTB, MpoOIlecca NUCCOIUALMUA KUCIIOT, HIEI0YeH U
coiiei  (BO3MOXKHO  HUCIIOJIb30BAHUE  BHUIEOMATEPUATIOB); IMPOBEJACHUE  OIBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKK NPOTEKAHUS] PEeaKUuid HOHHOrO oOMeHa (0Opa3oBaHHE
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OCaJiKa, BBIJEJICHHUE raza, 0Opa30BaHUE BOJIbl); OINBITOB, WLIHOCTPUPYIOIIHUX MPUMEPHI
OKHUCJIMTEIIbHO-BOCCTAHOBUTENBbHBIX ~ peakuuid (FOpeHue, peakluu  pasiioKEHMUs,
COEJIMHEHHU); PaclO3HABAaHUE HEOPraHWYECKUX BEIIECTB C MOMOIIBIO KayeCTBEHHBIX
peakuuii Ha MOHBI; PEIICHHE SKCIIEPUMEHTAIBHBIX 3aad.

Hewmetannbl u ux coeuHeHUs

O6miass  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUSI  aTOMOB,
XapaKTepHbIe cTeNeHU OKucIeHus. CTpoeHue u GU3NIeCKUe CBOMCTBA IMPOCTHIX BEIIECTB
— raJioreHoB. XMMHUYECKHE CBOMCTBA Ha ITpUMepe XJiopa (B3auMOJIEHCTBUE C METANIAMH,
HEMEeTaJlJIaMU — BOJOPOJOM M KuUcIopoaoM, *menodamu™). XmnopoBogopoa. ConsiHas
KHUCIIOTa, XUMHUYECKHE CBONCTBa, *mosnydeHue®, mpumeHenue. *JledicTBue Xjopa H
XJIOPOBOJIOPO/Ia HA OpPTaHU3M 4YesoBeka.* BakHeiiine XJIOpUIbl U UX HAXOXKIEHUE B
IpUpOJIE.

O6mass xapaktepuctuka dJeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB KHCJIOPOJIa U Cepbl. XapaKTePHbIEC CTETICHH OKUCIICHUSI.

Crpoenne u (¢U3MYECKHE CBONCTBA MPOCTHIX BEIIECTB — KHUCJIOPOJA U CEPBI.
AmnotponHble  MOAMGUKAIIMKA KHCJIOpOoAa W cepbl. XUMUYECKHE CBOMCTBA CEpBI
(B3ammojeiicTBUEe *Cc HeMeTaulaMu® — BOJOPOJAOM M KHUCIOPOJOM, METaJlJIaMH,
*KOHIICHTPUPOBAHHBIMU a30THOM M cepHOM KucioTramu).* CepoBOJOPOMA: CTPOCHHE,
bu3uYecKkue M XMMHUYECKHE CBOMCTBA (KUCIIOTHBIE U BOCCTAHOBUTEIBHBIC CBOWCTBA).
Oxcupibl ceppl Kak MPEeACTaBUTENIN KUCIOTHBIX OKCUI0B. CepHasi KUcloTa: pundeckue
U XUMHuYeckue cBoiicTBa (oOmme u crnenupuueckue). Coau CEepHOUM KHUCIOTHI,
KayecTBEHHas peakuus Ha cyhbdar-uoH. CepHucras kuciaora. *XuUMUYECKUE PEAKIUH,
JeXKallue B OCHOBE MPOMBINIJIEHHOTO CHoco0a TONy4YeHUsT CEepHOM KHCIOTHL *
Haxoxnenue cepsl u e€ coenuHeHuii B npupoje. [Ipumenenue ceprl U ee COeTMHEHUN B
OBITY W B MPOMBIIUICHHOCTH. *XHWMHUUYECKOE 3arps3HEHHE OKpYKAlolel Cpebl
COCIMHEHUSMHU Cepbl (KHCIOTHBIC JTOKIH, 3aTPA3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI
ero npeaoTBpaIieHus. *

O6m1as xapakTepucTuka 3JeMeHToB VA-Tpynibl. OcOOCHHOCTH CTPOEHHUS aTOMOB
azora u pocdopa, xapakTepHbIE CTEIICHU OKUCIICHUS.

A30T, pacmpocTpaHeHHE B TPHUPOAE, (PU3NYECKHE M XUMUYECKHE CBONCTBa
(B3auMozeiicTBUE € METaulaMud M HEMETaJulaMU - KHUCJIOPOJOM M BOJOPOJIOM).
KpyroBopotr azora B mnpupome. AMMuak: (uandeckne M XUMHYECKHE CBOMCTBA
(oKmcIieHne, OCHOBHBIE CBOMCTBA BOJHOTO pacTBOpa), *moiydeHue™® u MpUMEHEHUE.
Conmu amMMOHMS: cOCTaB, (u3MYeckue W XUMHUYECKHE CBOWCTBA (paslioKeHUE,
B3aMMOJICHCTBUE CO MIejIouyaMH), npuMeHeHue. KauecTBeHHass peakiusi Ha HMOHbI
aMMOHUS. A30THasi KHCIIOTa, €€ (QU3NYECKHe W XWMHUYECKHE CBOWCTBa (00mmMe
cneruuryeckue), *nomydenwe.* Hwutparel (paznoxeHue). A30THUCTash KHUCIOTA.
Hcrnonp30BaHNe HUTPATOB M COJEH aMMOHHUS B KadeCTBE MHUHEPAJIbHBIX YIOOPCHUH.
*XUMHUYEeCKOoe 3arpsi3HEHHE OKpYKaroled cpelnbl COSIUHEHHMSIMU a30Ta (KUCIOTHBIE
O, 3aTPsI3HEHNE BO3TyXa, TOYBBI U BOJIOEMOB). *

®ocdop, *amnmorponnsie Mmoaudukanuu docdopa,* Puznueckue U XUMHUECKUE
CBOMCTBa (B3aUMOJEUCTBHE C MeETaUlaMU, HEMETaulaMH, *KOHIEHTPUPOBAHHBIMU
a30THOM W cepHor kuciaoTamu).* Oxcun docdopa (V), oprodochopnas kucioTa:
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¢u3znueckre U XMMHUYECKUE CBOICTBa, *momydeHue.® *IloHsTHE O MUHEpaJIbHBIX
ynoOpenusx: HUTpathl U ¢docdarel. [loHATHE 0 KOMIUIEKCHBIX ynoOpeHusx.* OoOiras
xapakTepuctuka 35eMeHToB [V A-rpynmnbel. OCOOCHHOCTH CTPOCHUSI aTOMOB YIJiepoja U
KpeMHUsl. BajJeHTHOCTh M XapaKTEpHbIE CTENEHU OKHUCJICHUS aTOMOB yriepoja u
kpemHus. PacipocTtpanenue yriepoja B PUPOJIC, XapaKTePHbIC CTETICHU OKHU CIICHHUS.

VYrnepon, amnorponHsle Moaudukauuu (rpadur, anmasz), ¢GuU3MUECKHE U
XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aUMOJICHCTBHE C METAJNIaMH, HEMETAJIJIAMU,
*KOHIIEHTPUPOBAHHBIMU a30THOW W CEpHOM KHCiaoTamu)*. AmcopOimst. KpyroBopot
yraepoaa B npupoge. Okcuibl yriepoaa, UX (U3WYECKUEe U XMMUYECKHE CBOMCTBA,
MOJIydeHUE U MPUMEHEHHE, JICMCTBHE Ha OpraHu3M YelioBeKa. *IKOJOTHYEeCKUe
npo0sieMsl, cBsizaHHblEe ¢ okcuaoM yriaepona(IV); rumoresa riodarbHOrO MOTEIIEHUS
KJIMMaTa; NapHUKOBBIA A(PdekT.* YronpHas kuciaora u e€ coiau, ux (Qpuznueckue u
XUMHUYECKHE CBOMCTBA, *monydeHne HW mnpumeHeHue.* KauecTBeHHas peakius Ha
KapOoHaT-uoHBI. Mcronp30BaHue KapOOHATOB B OBITY, MEUIIMHE, TPOMBIILJICHHOCTH U
CEJIbCKOM XO3SIMCTBE.

OO6mue mpeacraBieHus 00 OCOOEGHHOCTSIX COCTaBa U CTPOEHHUS OpPraHUYECKUX
COEIMHEHHUH yriepoa (Ha MpuMepe MeTaHa, ITUIIeHA, ITaHOJa, YKCYCHOU KUCTOThI. *Mx
cocTaB U xummuieckoe crpoenue. Knaccudukanust oprannueckux Bemects.* [lonarue o
OMOJIOTMYECKH BaXKHBIX BEIECTBAX: XKUpaX, OelKax, yrieBoJgaXx — M UX POJIU B KU3HH
yeyoBeka. *MaTtepuanbHOe €IMHCTBO OPraHMYECKUX U HEOPTAaHUYECKUX COSTUHEHUM. *

KpemHunii, ero ¢Qusmyeckue u XMMHUYECKHE CBOWCTBa (Ha mpuUMepe
B3aMMOJICHCTBUS C METaJUIaMHd M HeMeTallaMu), *mnojgydeHue™ W TpUMEHEHHE.
*CoenuHeHus: kpeMHus B mpupoze. OOuue npeacrasieHus o6 okcuae kpemuusi(IV) u
KpeMHueBOH kucnore. CumkaThl, GU3NUYECKHE U XUMUYECKHUE CBOMCTBA, MOJIIYYCHHUE U
NpUMEHEHHE B OBITY, TPOMBIIIUIEHHOCTH (B MEAUIIMHCKOM, 3JIEKTPOHHOU, CTPOUTEIHHOM
U 1p.). Baxueiime cTpouTenbHbIE MaTEpHalbl: KEpaMHKa, CTEKJIO, IIEMEHT, OETOH,
xkene300eToH. [Ipobiembl 6€30macHOTO UCIONB30BAHUS CTPOUTEIBHBIX MATEPUATIOB B
[IOBCEIHEBHOM XKU3HU. *

XVUMHUYECKUI SKCHEPUMEHT: H3y4YeHHE O0O0pa3I[0B HEOPraHWYECKUX BEIECTB,
CBOMCTB COJIIHOM KHUCIIOTBI; IPOBEJACHUE KAYECTBEHHBIX PEAKUUN HA XJIOPHUI-UOHBI U
HAONIOZICHUE TMPU3HAKOB WX TPOTEKAHUS; OMbBITHI, OTPaKaromMe (QU3NUECKUE W
XUMUYECKHUE CBOMCTBAa TaJOT€HOB M HMX COECIMHEHUN (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAIOB); O3HAKOMJICHHE C oOpa3slaMu  XJOpUIO0B  (TrajJoOTeHHUIOB);
O3HAaKOMJIEHHE C oOpa3iaMu cepbl U €€ COCAMHEHHUSMU (BO3MOKHO HCIIOJIB30BAaHUE
BUJIEOMATEPHAIOB); HaOIIOJEHUE TIpoliecca OOYrIMBaHUS caxapa TOJ JeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM KHUCIIOTHI, U3YYECHNE XUMUUECKIX CBOMCTB pa30aBICHHOM
CEPHOMU KUCIIOTHI, TPOBEICHNE KaUeCTBEHHOW PeakIuy Ha CyIb(}aT-noH 1 HAOIIOACHUE
Mpu3HaKa e€ MPOTeKaHUs; O3HAKOMJIEHNE ¢ PU3NYECKIUMU CBOMCTBAMH a30Ta, hochopa
Y UX COCIMHECHHI (BO3MOYKHO HCITIOIH30BaHUE BUACOMATEPHAIIOB), 00pa3iaMu a30THBIX
1 hochopHBIX yaoOpeHuit; MoTydeHre aMMUaKka U U3y4eHUe ero CBONCTB; MPOBEICHNE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHUS M PochaT-uOH U U3y4YEHUE MPUZHAKOB HUX
MPOTEKaHMs, B3aUMOJCHCTBUE KOHIEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEIbIO
(BO3MOJKHO MCIMOJb30BaHUE BUACOMATEPUANIOB); U3yUECHUE MOJEIEH KPUCTALINYECKUX
pemeToK anmasa, rpadura; O3HAKOMJEHHUE C MPOLECCOM aJcOopOIMU PacTBOPEHHBIX
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BEIIECTB AKTUBUPOBAHHBIM YIIEM M YCTPOMCTBOM MPOTHBOrasza; IOJy4YEHUE
YIJIEKHCIIOTO Ta3a U M3YyYEHHE €r0 CBOWCTB; IPOBEICHHE KAaYECTBEHHBIX PEaKIMi Ha
KapOOHaT- U CHUJIMKAT-UOHBI U U3YUEHHE MPU3HAKOB MX MPOTEKAHUS; 03HAKOMIICHUE C
MPOAYKUMEW CHIIMKATHOW IIPOMBIIIIEHHOCTH; PEIICHUE dKCIIEPUMEHTAJIBHBIX 3a1a4 110
TeMe «BaxxHelne HeMeTalIbl U UX COCTUHEHUS.

MerTauibl U UX COETUHEHUS

OO6m1as xapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METAaJUIOB HA OCHOBAHUU UX
nojoxeHus B [lepuonnueckont cucreme xumuueckux sinemeHToB 1. 1. Menneneesa u
cTpoeHusi atoMoB. CTpoeHMEe MeTauloB. MeTamnuueckass CBA3b M METALIMYECKas
KPUCTAJUIMYECKAsA PEIETKA. OJIEKTPOXUMHUYECKUM PpAN  HANPSIKEHUM METallJIoB.
dusnyeckue M XMMHUYECKUE CBOMCTBA METAJIOB (B3aUMOJEHUCTBUE C KHUCJIOPOIOM,
BOJIOM, KucioTamMu). *O01me crnocoObl mojiydyeHus MetainaoB. [loHsaTue o KOppo3uu
METAJIJIOB, OCHOBHBIE CMOCOOBI 3alIUTHl MX OT Koppo3uu. CruiaBel (CTaib, YyTyH,
JTIOPATTFOMUHUHN, OPOH3a) U UX MPUMEHEHUE B OBITY U MPOMBIIIJIEHHOCTH.*

[Ilesounble MeTauibl: TosiokeHUE B Ilepuoanueckoi CHCTEME XMMHUUYECKHX
aneMmeHToB Jl. 1. Meneneesa; crpoenne aroMoB. Haxoxxznenue B npupoje. Pusnyeckue
U XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUIPOKCUIBI HATPUS
u Kanus. [[pumMeHeHne mea0YHbIX METAIIOB U UX COCIMHEHUM.

[IlenoyHO3eMENBHBIE METAIIIBI MATHUH U KaJIbLIMK: 110JI0)KEeHUE B [lepruoanueckoit
cucreMe xumuueckux anemeHToB 1. . MenaeneeBa; cTpoeHUE MX aTOMOB; HAX0K/ICHHE
B npupoje. Puznueckue M XUMUYECKHE CBOMCTBA MarHus M Kalblus. BakHeilmine
COCIMHEHUS Kalblius (OKCHUI, THIPOKCHUA, coiu). *JKECTKOCTh BOABI M CHOCOOBI €€
yCTpaHEeHUS. ™

AnroMuHui: nojoxeHue B llepmoanyeckoil cHcTeME XMMUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa; CTPOCHHE aroMa; HaxoXJIeHue B mnpupoae. Duszndeckue u
XUMHYECKUE CBOMCTBA amtoMUHHUSA. AMMOTEpHBIE CBOWCTBA OKCHAA M THIPOKCHUIA
ATIOMHUHMUSL.

Kenezo: mnonoxenue B Ilepuogudeckord cCHUCTEME XWMHUYECKHX JJIEMEHTOB
JI. 1. MenpneneeBa; CTpOCHME aToMa; HaxoXxaeHue B mnpupoae. Duszmyeckue u
XUMUYECKHE CBOMCTBA jKele3a (B3aUMOJICHCTBUE ¢ METAINIAMH, KUCIOTaMH U COJISIMH).
Oxkcupapl, tuapokcuasl u comu xene3a(ll) wm kenmeza(Ill): cocraB, cBolicTBa
*nonydyeHue.™

XVWMHUYECKUN FKCTIEPUMEHT: 03HAKOMJICHUE C 00pa3I[aMy METAIIJIOB U CILJIaBOB, X
(¢u3MUeCKUMHI CBOMCTBAMH; W3YUYEHHE DPE3YJIbTaTOB KOPPO3UH METAIOB (BO3MOKHO
MCIIOJIb30BaHUE BUIEOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KaIbIUs U
HaTpusi ¢ BOJOM (BO3MOXKHO HCIOJIb30BAHUE BUACOMATEPUAIIOB); UCCIIEIOBAHUE CBOICTB
AKECTKOW BOJBI; Mpoliecca TOPEHHUs XKejle3a B KUCIOpOoJAe (BO3MOXHO HCIIOIb30BaHUE
BHJIEOMATEPUAJIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMii HA MOHBI (MarHus,
Kayblivs, amoMuHus, uuHka, sxkeneza(ll) u xenmeza(Ill), memu(Il)); nabmonenue u
OMHMCaHUE MPOLECCOB OKpAIIMBAHUS IUJIAMEHU HOHAMM HATpUs, Kajdusi W KaJlbLus
(BO3MOKHO HCIOJB30BaHUE BHUACOMATEPHUANIOB); HCCiIeA0BaHUE aM(POTEPHBIX CBOWCTB
TUAPOKCHIA ATFOMHUHUS Y TUAPOKCU/IA IUHKA; PEIICHUE YKCIEPUMEHTAJBHBIX 3a/1a4 I10
Teme «BaxkHenne MeTamibl U UX COSIUHEHUS.
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XUMH ¥ OKpyKarolias cpena

*HoBble Marepuanbl U TeXHOJIOTMH. BemiectBa W marepuaibl B MOBCEAHEBHOM
KU3HU 4YenoBeka. XUMHS M 340poBbe. be3omacHoe HCHoJb30BaHUE BELIECTB U
XUMHYECKUX peakuuii B ObiTy. IlepBas momollp MNpu XUMHYECKUX OXKOTax
u otpaBieHusAX. OCHOBBI FIKOJIOTHYECKON IPaMOTHOCTH. *

*XHUMHUYECKOE 3arpsi3HEHHE OKpYyXarolel cpenbl (mpenenbHas AOMycTHMas
koHueHTpanus BeuiectB — [1JIK). Ponap xumMun B pemieHnn 3K0I0rH4eckux npooiem. ™

*[Ipupo/iHbIE UCTOYHUKHU YTIEBOAOPOJAOB (yroib, HPUPOAHBIA Tra3, HePTb),
OPOAYKTHI UX MEpepadOTKH, UX POJIb B OBITY U MPOMBIIIJIEHHOCTH. *

XUMHUYECKUI KCIEPUMEHT: M3ydeHUEe 00pa3loB MaTepuanoB (CTEKJIO, CIUIABbHI
METaJJIOB, TOJIMMEPHBIE MaTepUabl).™

MeXnpeIMeTHBIE CBS3H

Peanuzanmss MEXIpEAMETHBIX CBSA3CH TNpU HM3yYeHWHW XHUMHU B 9 Kiacce
OCYIIECTBIISICTCS Yepe3 UCIIOJb30BaHUE KaK OOITUX €CTECTBEHHO-HAYYHBIX IMOHATHH, TaK
U TIOHSATHUH, SBISIOIMIMXCS CUCTEMHBIMH JUIS OTJCIBHBIX IPEAMETOB ECTECTBEHHO-
HAYYHOTO ITUKJIA.

OO01IHe eCTECTBEHHO-HAYYHBIC TIOHATHS : HAYYHBIN (PakT, TUIIOTE3a, 3aKOH, TSOPHS,
aHaNMM3, CHUHTE3, KiacCU(pUKAIMA, TEPUOJIUIHOCTh, HAOIIOJECHUE, JKCIICPUMEHT,
MOJIETMPOBAHKUE, U3MEpPEHUE, MOJIENb, SIBICHUE, MapHUKOBBIN 3(QEeKT, TeXHOJIOTHUs,
MaTepHabI.

®duznka: mMaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHUI, WU30TOIIbI,
PaANOAaKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKUN 3apsij, MPOBOJAHUKH, MOTYIPOBOIHUKH,
TURJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KPUCTAINIMYECKas pEImIETKa, CIUIaBbl, (QU3NYECKUE
BEJIMYMHBI, CAUHUIBI W3MEPEHMs, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3BI,
ComnHie.

buonorusi: ¢doTocuHTe3, ABIXaHHWe, Ouocdepa, IKOCUCTEMa, MHUHEPAIbHbBIE
yII0OpeHUsI, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpATbI, TOPHBIE MOPOABI, IMOJIC3HBIC
HCKOIIaeMbI€, TOTUIMBO, BOJHBIE PECYPCHI.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA YUEBHOI'O ITPE/IMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

B memom pesynbratel ocBoeHus obOydarontumucs ¢ 3[IP ydebnoro mpemmera
«Xumus» NOHKHBI COBMAjaTh c¢ pe3ynpratamu DenepanbHoil paboueil mporpaMmbl
OCHOBHOT0 00111er0 00pa3oBanusi. Hanbosee 3HaAUMMBIMU SIBJISIFOTCS :

JIMHHOCTHBLIE PE3VYJIbTATLI:

JIn4HOCTHBIE PE3YyABTAThl OCBOCHHUSI POTPAMMBI OCHOBHOI'O 00111€T0 00pa30BaHUs
JOCTUTAIOTCA B XOJ€ OOyYeHHs] XHMHHM B €IUHCTBE Y4YEOHOM W BOCHHUTATEIbHOMU

ACATCIbHOCTH B COOTBECTCTBHH C TPpaAUIIMOHHBIMHA pOCCHﬁCKHMH COLIMOKYJIbTYPHBIMU H
15



JTyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU, TPUHATHIMU B OOIIIECTBE MTpaBUIIaMHU U HOPMaMHU
MOBEJICHUSI U CTTIOCOOCTBYIOT IIpoIlecCaM CaMOIO3HAHUS, CAMOPA3BUTHS U COLIMATTU3AI[UN
00y4Jaromuxcs.

JInuHOCTHBIE pe3yabTaThl OTpaXKaroT TOTOBHOCTh oOyyJaromuxcs
PYKOBOJICTBOBAThCSI CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIMM U pacIIUpEeHUE
OTbITA JIEATEIIBHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpuoTUYECKOro BOCIIUTAHMUS:

IIEHHOCTHOT'O OTHOIIEHUSI K OTEUECTBEHHOMY KYJIBTYPHOMY, UCTOPHUUECKOMY U
HAay4YHOMY HaCJIEIUI0, TOHUMAaHUsI 3HAUCHU ST XUMUYECKON HAYKH B )KU3HU COBPEMEHHOTO
oOiiecTBa, CHOCOOHOCTH BIIAJIETh JOCTOBEpHOUW wuHpOpMaImed O TepeoBbIX
JTOCTHXKEHUSX U OTKPBITUSX MUPOBON U OTE€YECTBEHHOW XUMHH, 3aUHTEPECOBAHHOCTU B
HAyYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIECTBA;

2) rpaxaaHCKOTO0 BOCTIUTAHUS :

MPEACTaBICHUS O COIMATIBHBIX HOPMaX U MPaBUIaX MEKIUYHOCTHBIX OTHOIICHUHN
B KOJUICKTHBE, KOMMYHUKATHBHONW KOMIIETCHTHOCTH B OOIIECTBEHHO IIOJIC3HOM,
y4eOHO-UCCIIEeIOBATEILCKOM, TBOPUECKOM U JPYTUX BUJAX ACATEILHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JIESATENBHOCTH  TPH  BBIMOJHCHHH  Yy4eOHBIX,
MO3HABATEILHBIX 327124, BHIMOJTHEHUN XUMHUECKUX dKCTIEPUMEHTOB, CO3/JaHUH YICOHBIX
IIPOCKTOB, CTPEMJICHUS K B3aHMMOTIOHMMAHUIO M B3aMMOIIOMOIIM B MPOIECCE ITOMU
y4eOHOU JESATEIBbHOCTH, TOTOBHOCTU OIICHUBATh CBOE IMOBEJCHUE U TOCTYIKH CBOMX
TOBAapUIIEH C TMO3WIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
NOCJIEICTBUI NTOCTYIKOB;

3) LEHHOCTHU HAYYHOI'O IMO3HAHUSA:

MHUPOBO33PEHUYECKUX TPEACTABICHUNA O BEIIECTBE M XUMHUYECKON peakiuu,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABJISIOIINX OCHOBY
JUIsl TIOHMMaHUS CYIIHOCTH HAyYHOW KapTUHBI MHpA, MPECTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MIPUPO/IbI, B3aUMOCBS3SIX YEJIOBEKa C MPUPOIHON CPENIoH, O
POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

NO3HABATEIbHBIX MOTHBOB, HAIPABJICHHBIX Ha IOJYYEHHE HOBBIX 3HAHUN 10
XUMHH, HEOOXOIUMBIX ISl O0OBSICHEHUST HAOII0JaeMBbIX TPOIECCOB U SIBJICHUM;

MO3HABATENIbHON, MHPOPMAIIMOHHOW W YHUTATEIHCKON KYIBTYphl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEILHOU PabOThI C Y4E€OHBIMU TEKCTaMH, CIIPABOYHOMN JIUTEPATYPOH,
JTOCTYITHBIMH TEXHUYECKUMHU CPEACTBAMU MH(DOPMAITMOHHBIX TEXHOJIOTHH;

uHTEpeca K OOYYeHWI0 H TMIO3HAHWUIO, JF0OO03HATEIHLHOCTH, TOTOBHOCTU W
CIIOCOOHOCTH K caMO0Opa30BaHUIO, TPOCKTHOM M MCCIENOBATEIBCKON NEITETLHOCTH, K
OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH U YPOBHS 00yUYEHUS B JajdbHEHIIIEM;

4) popmupoBaHUS KyJIbTYPHI 310POBbS:

OCO3HAHUS LEHHOCTU >KU3HU, OTBETCTBEHHOIO OTHOIIECHHSI K CBOEMY 370pPOBBIO,
YCTAHOBKM Ha 3JJ0pOBbIN 00pa3 KM3HU, OCO3HAHUS MOCIEACTBUNA U HEMPUSATHS BPEAHBIX
MpUBbIYEK (YMOTPEOJICHUS]  aJKOroJii, HApKOTHUKOB, KYypeHHs), HEOOXOIUMOCTHU
coOJIt0ICHUST TIpaBUJl OE30MACHOCTH MPU OOpalleHUH C XUMUYECKHUMU BEIlIECTBAMU B
OBITY U peaibHOU KU3HH;

5) Tpya0BOT0 BOCIIUTAHUS:
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MHTEpECca K MPaKTUYECKOMY M3y4YEHHUIO mpodeccuil U TpyJaa pa3iudyHOro poja,
YBaXXEHUE K TPYAY U pe3yjbTaTaM TPYIOBOH NESITEIbHOCTH, B TOM YHUCJIE Ha OCHOBE
MPUMEHEHUS MPEAMETHBIX 3HAHUM MO XMMHH, OCO3HAHHOTO BbIOOpAa MHAMBUAYAJIbHON
TPACKTOPUU TMPOJOJDKEHUS O0pa3oBaHUA C YYETOM JIMYHOCTHBIX HHTEPECOB U
CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCHEIIHOU
npoecCHOHaNbHON JEATEIbHOCTH U Pa3BUTHS HEOOXOJUMBIX YMEHHM, TOTOBHOCTb
aJanTHUPOBATHCS B MPOPECCUOHAIBHON CPee;

6) PKOJIOTHYECKOI'0 BOCIIUTAHUS

HKOJIOTMYECKU 11eJ1eCO00Pa3HOro OTHOIICHUS K MPUPOJIE KaK UCTOUYHUKY JKU3HU Ha
3emile, OCHOBE €€ CYIIECTBOBaHHS, MOHMMAaHUS LEHHOCTH 3J0pPOBOr0 M OE30MacHOIo
oOpa3za >KHM3HU, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3MUYECKOMY H
NICUXMYECKOMY 3/I0POBBIO, OCO3HAHUS LEHHOCTH COOJIOJEHUS NpaBuil 0€30MacHOro
MOBE/ICHMS TPU pabOTe C BEIIECTBAMH, a TAKXKE B CUTYAIUSX, YTPOKAIOIIUX 3JOPOBBIO U
YKU3HHM JIIOJICH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUA, IOJydyaeMble MpPU HM3YYCHUH XUMUH, IS
pElIeHHs 3a/1ay, CBSI3aHHBIX C OKpY)KAroIIeH MPUPOAHON Cpeoil, TOBBIIICHUSI YPOBHS
HKOJIOTUYECKOM KyIbTYPhl, 0CO3HAHUS TJI00AILHOTO XapaKkTepa SKOJIOTHYECKUX TpodiemM
U MyTel WX pelIeHus MOCPEICTBOM METOJI0B XUMUMU;

HKOJIOTUYECKOTO MBIILICHHUS, YMEHHUSI pPYKOBOJCTBOBATHCS UM B [T0O3HABATENIbHOM,
KOMMYHUKAaTUBHOU U COIIMAIbHON MTPAKTHUKE.

METAITIPEAMETHBIE PE3VYJIbTATDBI

MeranpenMeTHble pPe3yJabTaThl OCBOCHHUS 0OO0pa30BaTEIbHOW MPOTPAMMBI 10
XUMHUHU OTPAXKAIOT OBJIaJICHUE YHUBEPCATbHBIMH MTO3HABATEILHBIMU JICHCTBUSIMU, B TOM
qucle:

1) ©a30BbIC IOTHYECCKUE ICHCTBUS:

BBISIBIIATH IPUYHHBI U CIICJICTBHS TPOCTHIX XUMUYECKHUX SIBICHU;

OCYIIECTBIIATh CpaBHEHHE, KIIACCU(PUKAIINIO XUMUUECKUX BEIIECTB 110 3aJJaHHBIM
OCHOBAHHUSAM M KPUTEPHUSM JIJI YKa3aHHBIX JJOTUYECKUX OTepalluii;

CTPOUTH JIOTHYECKOE CYXKJICHHE TIOCIIE MPEIBAPUTEIIPHOTO aHAIN3a, BKIIOYAOIIIee
YCTaHOBJIEHHE MPUYNHHO-CIIECTBEHHBIX CBSI3E

co3/aBaTh, MPUMEHATHh U MPEOOPA30BBIBATH 3HAKN M CUMBOJIBI, MOJICIIA U CXEMBbI
JUTSI pelieHus] y4eOHBIX M TIO3HABATEIBHBIX 33/1a4 C TIOMOIIBIO MEJarora;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHUE XUMHUYECKUX TMPOLECCOB M  HX
MOCJIEICTBUS;

2) 0a30BbIC UCCIIEIOBATCIBCKUE JCHCTBUS

C MOMOIIBIO Me1arora NPOBOJAUTh XUMHUYECKUN OTBIT, HECIOKHBIN SKCIIEPUMEHT,
JUTSL YCTAHOBJICHUSI OCOOEHHOCTEH 00BeKTa N3YUCHHsI, IPUUNHHO-CIICICTBEHHBIX CBI3EH
1 3aBUCHMOCTEH 00BEKTOB MEXITY COOOI;

C TMOMONIBI0 TMeAarora WM CamMOCTOSTENbHO (OPMYIUPOBATH O0O0OLIEHUS U
BBIBOJIBI TIO pE3yJIbTaTaM MPOBEICHHOTO HAOIIOICHMSI, OTIBITA,;

3) pabota ¢ nHpoOpMaIUeH:

BBISIBIIATH JAe(DUIUTH MH(MDOPMALMK, JAHHBIX, HEOOXOAUMBIX JIsI PEIICHUs
MMOCTABJICHHOM 3a/1a4H;
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peoOpa3oBbIBATH HHPOPMAIIUIO U3 OJTHOTO BUA B APYTrou (TaOIuIly B TEKCT U
np.);

HCKaTh WM OoTOMpaTh MHPOPMAIMIO WM JIaHHBIE U3 UCTOUYHHKOB C Y4ETOM
MpEIOKEHHON Y4eOHOM 3a/1auu U 3aIaHHBIX KPUTEPHUEB.

OBnajzieHre YHUBEPCATBHBIMU YU€OHBIMU KOMMYHUKATUBHBIMU JIEUCTBUSIMU:

OpraHM30BBIBATh YU4eOHOE B3aMMOJICHCTBUE B rpymie (onpeaensith oOIue e,
pacrpenensTh poJiv, JOTOBApUBATLCA JIPYT C IPYTrOM U T. II.).

C MOMOIIBIO0 TEarora Wik CaMOCTOSITEIbHO COCTAaBJIATh YCTHBIE U MUCbMEHHBIC
TEKCThl C HCIMOJIb30BAHUEM WJUIIOCTPATUBHBIX MaTEPUANIOB [JI BBICTYIUICHUS TIEpe]l
ayIUTOPUEN;

OpraHU30BBIBATh Y4YEOHOE COTPYAHUYECTBO U COBMECTHYIO [ESTEIIBHOCTh C
YUHUTEJIEM U CBEPCTHUKAMH; pabOTaTh WHIUBUAYAJIbHO U B TPYIIE: HAXOIUTH OOIIee
pelieHre W paspemarh KOH(IMKTHI Ha OCHOBE COTJIaCOBAaHUS TMO3UIMKA W ydeTa
UHTEPECOB; (POpMyIUPOBaAThH, APIYMEHTHUPOBAThH U OTCTAMBATh CBOC MHEHUE;

OIICHUBATh KAYECTBO CBOETO BKJaja B OOIIWN MPOAYKT, MPUHUMAThL U Pa3CisaTh
OTBETCTBEHHOCTH U MPOSABISTh TOTOBHOCTH K MPEOCTABICHUIO OTYETA Mepe]l TPYHIIOHN.

OBnasieHne YHUBEPCATHHBIMU YU€OHBIMU PETYJISATUBHBIMU JICHCTBUSMU:

oOHapyxuBaTh M (OPMYJIUPOBATH YUYeOHYIO MpoOJIeMy, ONpEeACNsITh IIeb
y4eOHOMU JIeITeIIbHOCTH;

BJIQJICTh OCHOBAMH CAaMOKOHTpOJIS, CaMOOILICHKH, TPUHATUA PEHICHUN W
OCYIIECTBJICHHUS OCO3HAHHOTO BBIOOpa B YUEOHOM M TT03HABATEIILHOM ESITEIHHOCTH;

COOTHOCUTHh CBOM JICUCTBHUS C IUIAHUPYEMBIMHU pe3yJIbTaTaMH, OCYIIECTBIISITH
KOHTPOJIb CBOEW JEATEIBHOCTA B TIPOILIECCE JOCTHUKEHUS pe3yibTara, OMPEACsATh
criocoObl IUCTBUI B paMKax MPE/JI0KEHHBIX YCIOBUM U TpeOOBaHUMN, KOPPEKTUPOBATH
CBOM JICUCTBUS B COOTBETCTBUM C U3MEHSIOIIEHCS CUTYallUECH;

JaBaTh aJICKBATHYIO OLICHKY CUTYAIluU U IpeJiaraTh IJaH €€ U3BMEHCHUS;

IPEABUIETh TPYAHOCTH, KOTOPHIE MOT'YT BO3HHMKHYTH IMPU PEHICHUHU Y4eOHOM
3aJIa4u;

MOHUMATh MPUYHUHBI, MO KOTOPHIM HE OBLI JOCTHTHYT TPEOyeMBIM pe3yibTaT
NEATeIIbHOCTH, ONPENCIATh IO3UTHBHBIC HM3MCHCHHUS W HaIpaBlICHHs, TpeOyrouue
najabHenIen padoThl;

OCO3HAaHHO OTHOCHUTBCS K APYrOMY YEJIOBEKY, €0 MHEHUIO.

I[MPEAMETHBIE PE3VJIbTATBI

B cocTtaBe npeaMeTHbIX pe3yJbTaTOB [0 OCBOCHUIO 0053aTEIBHOTO COJIEPKAHUS,
YCTaHOBIIGHHOTO AaHHOW DenepanbHON paboueld MpOorpaMMOM, BBIIETSIOT: HAYYHBIC
3HAHWS, YMEHHS M CIOCOOBI NEUCTBHMA, crnerududeckue s ydeOHOTro mpeaMeTa
«XuMHsD», BUABl ACATEIBHOCTH IO IMOJYYEHHI) HOBOI'O 3HAaHMS, €r0 MHTEPIPETALNH,
peoOpa3oBaHUIO M MPUMEHEHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYaIUsIX:

MPEJICTABIEHUE O 3aKOHOMEPHOCTAX W II03HABAEMOCTHU SIBIICHUM IPUPOIBI,
MOHUMaHHEe OOBEKTUBHOW 3HAYMMOCTM OCHOB XUMHUYECKON HAyKd Kak o0JacTu
COBPEMEHHOI'O0 €CTECTBO3HAHMS, KOMIIOHEHTa OOIlell KyJIbTyphbl U MNPaKTHYECKOU
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NeATeNIbHOCTH YeJI0OBEKa B YCIOBUSIX COBPEMEHHOI0 O0IIECTBA; TOHUMAaHUE MECTa XUMUU
Cpeau IPYyTruX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBAMM MOHSITUWHOTO aNNapaTa i CAMBOJIMYECKOTO SI3bIKa XUMUU JIJIS
cocTaBjieHUss GOpMYJ HEOPraHUYECKUX BEIIECTB, YPABHCHUN XMMUUYECKUX peakiuil (c
OTMOpON Ha aJIropuT™M Y4eOHBIX JEWCTBUI); BIIaJICHME OCHOBAMH XHMHUYECKOU
HomeHknaTypbl (IUPAC u TpuBHanbHON) M yMEHHE MCHOJb30BaTh €€ ISl PELICHUS
y4eOHO-TI03HABATEIbHBIX 3a7a4 C MOMOIIBI0 YUUTENs; YMEHUE HCIOJIB30BaTh MOJIEIU
TU1s1 OOBSICHEHUS CTPOSHUSI aTOMOB M MOJIEKYJI TIO aITOPUTMY C OTIOPOM Ha OIpe/eICHuUS;

MPEJICTABICHUE O CUCTEME XMMHYECKUX 3HAHUN U YMEHUE C MOMOIIBIO YUUTENS
NPUMEHSATh CUCTEMY XMMHUUYECKHMX 3HAHHWU I YCTAHOBJICHUS B3aUMOCBSIZEH MEXKITY
W3YUYCHHBIM MaTe€pHajioM M MpPU TMOJYYCHUUM HOBBIX 3HAHUM, a TAaKXKE B MpOLEcce
BBITIOJIHCHUSI Y4YeOHBIX 3aJaHuii W TpU paboTe ¢ MCTOYHUKAMU XUMHYECKOU
uH(dOpMaINK, KOTOpas BKIIOYACT:

BAKHEHIINE XUMHYECKUE TMOHSATHUS: XUMHUUYECKUM BJIEMEHT, aToOM, MOJIEKYJa,
BEILIECTBO, IIPOCTOE M CIIOKHOE BELIECTBO, OJHOPOAHAs U HEOAHOPOJHAs CMECh,
OTHOCUTEJIbHBIE aTOMHAasi U MOJEKYJspHash MaccChl, KOJMYECTBO BEIIECTBA, MOJb,
MOJISIpHAs Macca, MOJSIPHBIM 00BEM, OKCHJI, KHCJIOTa, OCHOBAaHHE, COJb (CpemHsis),
XUMUYECKAsT peaKiusi, peaklud COCAUHEHMS, PEAKIUU Pa30KEHUs, PEAKINU
3aMeleHus, peakiuu oOMeHa, TEIIoBOM A (PEeKT peakiuu, 3K30- U IHIOTCPMHUIECCKUEC
peaKkiuu, pacTBOpP, MaccoBasi J0Js1 XUMHUYECKOTO 3JIEMEHTAa B COCIMHEHUH, MacCOBAs
JIOJIs1 M POLIEHTHAs KOHLEHTPALUS BEIIECTBA B PACTBOPE, SIAPO aTOMA, IIEKTPUUECKUI
CJIOW aToMa, aToMHasi opOuTalb, paguyC aTroma, BAJIEHTHOCTh, CTEIEHb OKHCIICHMS,
XUMHYECKAST CBA3b, DJIEKTPOOTPULATEIBHOCTD, IMOJSPHAS U HEIOJSApPHAs KOBAJICHTHAs
CBA3b, MOHHAsl CBSA3b, METAJUIMYECKas CBs3b, KPHUCTAIUIMYECKAs pelieTka (aToMHas,
WOHHAs, MeTaJInyecKasi, MOJIEKYJspHas), WOH, KAaTHOH, AHWOH, JJIEKTPOJIUT U HE
ANEKTPOIHUT, DIICKTPOJUTHYECKAs  TUCCOIMAIUS, pEaKIu HOHHOrO0  OOMeEHa,
OKUCJINTENIbHO-BOCCTAHOBUTEIBHBIE ~ PEAKLUWH, OKHUCIUTEIb W  BOCCTAHOBUTEID,
OKHUCJICHHE U BOCCTAHOBJICHHE, AJIEKTPOIU3, XUMUYECKOE paBHOBECHE, OOpaTUMbIEe U
HeoOpaTUMBbIE PEAKIMHM, CKOPOCTh XMMHUUYECKOW peaklldd, KaTajlu3aTtop, MNpeaeiabHO
nonyctumasi koHnentpanus (I1J1K), koppo3usi MeTasioB, CIJIaBhl;

OCHOBOITOJIArarIIMe 3aKOHbl XUMHUU: 3aKOH COXpAaHEHUs Macchl, [lepuoanuecknii
3akoH J[. V1. MeHeneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOrajpo;

TEOPUU XHMMHUHU: aTOMHO-MOJIEKYJISIDHAs TEOpHUsl, TEOPHUS DIEKTPOIUTHUYECKOU
JUCCOLIMALINN, A TAKXKE IMPEACTABICHUS O HAyYHBIX METOAAX MO3HAHUS, B TOM YMCIE
AKCIIEPUMEHTAJIBHBIX U TEOPETHUYECKUX METOJAX MCCIIEIOBAHUS BELIECTB U HU3YUYCHUS
XUMHUYECKUX PEaKIUi;

MPEJICTABIEHUE O MEPUOJANYECKON 3aBUCUMOCTH CBOMCTB XUMUUYECKHX 3JIEMEHTOB
(pamuyc aroMma, »BJIEKTPOOTPULIATENIBHOCThH), MPOCTBIX U CJIOXKHBIX BEIIECTB OT
MOJIOKEHUs 3JeMeHTOB B Ilepumoanueckoid cucteMe (B MasbIX MEpUOAAX U TJIABHBIX
MOATPYIIAX) U 3JIEKTPOHHOTO CTPOCHUSI aTOMA; YMEHHE OOBSICHATH CBA3b IMOJIOKEHUS
aneMeHTa B llepmoamyeckoll cucTeME € YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHUS
aTOMOB XHMHYECKUX DJIEMEHTOB (COCTaB U 3apsij sapa, OOIIee YUCIO SJIEKTPOHOB),
pacnpenesieHueM JJIEKTPOHOB IO JHEPreTUYECKUM YPOBHSIM aTOMOB IEPBBIX TpeEX
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MEPUOJIOB, Kausl U KaJbIUs; KIACCU(PUIIMPOBATH XUMUYECKHUE DJIEMEHTHI C OMOPON Ha
onpeneneHust GU3NIECKOro cMbiciia UGPOBBIX JAHHBIX MEPUOIUUECKOMN TaOIUIIBL;

yMEHHUE KJIacCU(PUIIUPOBATH XUMUUECKHUE DJIEMEHThI, HEOPTaHUUECKUE BEIECTBA U
XUMUYECKUE PEAKIIMU C OMOPOM Ha CXEMBbI; OMNpEeNessiTh BaJCHTHOCTh U CTENEHb
OKHUCJICHUS XUMUYECKUX JIEMEHTOB, BUJ XUMUYECKOU CBS3U U TUI KPUCTAIMUECKOMN
CTPYKTYPHI B COEJIMHEHUSIX, 3apsij MOHA, XapaKTep Cpe/lbl B BOJHBIX pACTBOpPAxX BEIIECTB
(KUCTIOT, OCHOBAHUIA ), OKMCJIUTENh U BOCCTAHOBUTEIb 110 AJITOPUTMY YU€OHBIX JEHCTBUM;

YMEHUE XapaKTEpPU30BaTh C OMOPOM Ha cXeMmy (U3MYECKHE U XUMUUYECKHUE
CBOICTBA MPOCTHIX BELIECTB (KUCIOPO, 030H, BOJOPOA, rpaduT, anMas, KpEMHUH, a3o0T,
docdop, cepa, X0p, HATPU, KaIUi, MATHUM, KaJIbITUH, AJIFOMUHUMN, )KEJI€30) U CI0KHBIX
BEIIECTB, B TOM YHCJI€ HX BOJIHBIX pPacTBOPOB (BOJa, aMMHAK, XJIOPOBOAOPO],
CEPOBOJIOPOJI, OKCHJIBI U TUAPOKCUABI MeTauioB I - [IA rpymm, amomunus, meau (I1),
uHka, sxenesa (I u 1), okcunsr yrnepoaa (I u 1V), kpemuus (IV), azota u dpocdopa
(IIT u V), ceppr IV u VI), cepuucras, cepHas, a3oTuctas, a3otHas, (ocdopHasi,
yrojbHasi, KpEMHUEBAsI KUCJIOTA M UX COJIM); OMMCHIBATh C OTIOPOM HA IJIaH U KITFOYEBBIC
CJIOBa; YMEHHE MPOTHO3UPOBATh U XapaKTepHU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH
OT MX COCTaBa M CTPOEHHUS MOCJE MPEABAPUTEIBLHOTO aHajdu3a IOJl PYKOBOJICTBOM
nejarora, TNPUMEHEHUE BEIIECTB B 3aBUCHMOCTH OT HMX CBOWCTB, BO3MOXHOCTh
MPOTEKAHUSI XUMUYECKUX MPEBPAIEHUM B PA3IUYHBIX YCIOBUSX, BIUSHUE BEIIECTB U
XUMHYECKUX MPOIECCOB HA OPTaHU3M YeJIOBEKA M OKPYKAIOIIYIO MPUPOJIHYIO CPEIY;

YMEHHE COCTaBISATh IO 00pasily, CXeMe, aJIroOpuTMy Y4eOHBIX JAeHCTBUMN
MOJIEKYJISIpHbIE U MOHHBIE YPAaBHEHUS Peaklii (B TOM YKCIIE PeaKiuii HOHHOTO 0OMeHa
U OKHUCIIHMTEIbHO-BOCCTAHOBHUTENIbHBIX PEAKINil), WIUTIOCTPUPYIOIUX XUMUUYECKHUE
CBOMCTBA M3YYCHHBIX KJIacCOB / TPyNIl  HEOPraHMYECKMX BEIIECTB, a TaKkKe
MOJITBEPIKIAIOIINX TEHETHUYECKYIO B3aMMOCBSI3b MEKy HUMH;

YMEHHE BBIYHCIATh OTHOCUTEIBHYIO MOJEKYISIPHYIO M MOJIIPHYIO MaccChl
BEIIECTB, MACCOBYIO JIONI0 XMMHUYECKOTO 3JIEMEHTa B COCIMHEHHH, MAaCCOBYIO IOJIO
BEIIECTBA B PAacTBOPE, KOJIMYECTBO BEIIECTBA M €ro Maccy, 00bEM ra3oB C OMOPO Ha
oOmrue hopMyibl; YMEHUE TPOBOJUTE PACUETHI MO YPABHEHHUSIM XUMHYECKUX PEAKIIUH U
HaXOJUTh KOJUYECTBO BEIIECTBA, 00BEM M MACCy PEAreHTOB WJIM MPOIYKTOB PEAKIINH C
OTIOpOii Ha 00pa3ell, aNropUTM YIeOHBIX TCHUCTBU;

BJIaJICHUE OCHOBHBIMU METOJIJaMH HAY4YHOTrO MO3HaHUs (HaOJI0IeHUE, U3MEPEHNE,
AKCHEPUMEHT, MOJECIUPOBAHUE) IMPU HU3YUYCHUHU BEIIECTB W XMMHUUYECKUX SIBICHUH C
OTOpOW Ha aIrOpUTM YYEOHBIX NEUCTBHI; yMeHHE c(hopMynupoBaTh MpoOiieMy U
MIPEIOKUTH ITyTH €€ PEIICHUS C TOMOIIIBIO TIeIarora; 3HaHnue OCHOB 0€30MacHON PaOOTHI
C XUMUYECKUMH BEIIECTBAMH, XUMUYECKOMN MOCY 101 U 1aDOpaTOPHBIM 000PYJ0BAHUEM;

HaJM4yue MPaKTHUYECKUX HABBIKOB IUIAHUPOBAHUS M OCYIIECTBICHHUS CIETYIOIIUX
XUMUYECKUX DKCIEPUMEHTOB IOJ] PYKOBOJCTBOM YUUTENs C OOCYKIECHHUEM IUIaHa
pabOThI WIIM COCTABJICHUEM TaOHUIIHI:

M3YUYEHUE U ONUcaHue (PU3NYECKUX CBOMCTB BEILIECTB;

03HAKOMJICHHUE C (PU3NYECKUMHU U XUMUYECKUMU SIBIICHUSIMU;

OMBITHI, WUTFOCTPUPYIOIINE MPU3HAKU MPOTEKAHUS XUMUYECKUX PEaKIIHil;

M3Yy4YEeHHE CIIOCOOOB pa3JIeICHUsl CMECel;

MOJIyY€HHE KUCIOPOJa U U3YUYEHUE €T0 CBOMCTB;
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MOJIy4Y€HHE BOJIOPO/Ia U U3yUYEHHUE €TI0 CBOUCTB;

MOJIyYEHHUE YTJIEKUCIIOTO ra3a U U3y4eHHUE ero CBOMCTB;

MOJTy4YE€HHE aMMHUaKa U U3y4eHHUE €ro CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C OIPEACICHHONM MacCOBOU J0JIEM PAacTBOPEHHOTO
BEIIIECTBA;

HCCIIEIOBAHUE U OIKUCAHUE CBOMCTB HEOPraHMUYECKUX BEIIECTB Pa3TUYHBIX
KJIACCOB;

MIPUMEHEHUE WHIUKATOPOB (JakMyca, MeTuiopaHxa W (deHondTanenHa) s
OTpeIeNICHHs XapaKTepa Cpelibl B paCTBOPax KUCIOT U IIEJI0UEH;

U3y4YeHUE B3aMMOJICCTBUA KHUCIOT C METaJIaMH, OKCHUIAMU METAJLJIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMH OCHOBAHUSMHU, COJISIMHU;

MOJIyYEHUE HEPACTBOPUMBIX OCHOBAHUIA;

BBITECHEHHE OJIHOT'O METajllla IPYTUM U3 PacTBOpaA COJIH;

uccieoBanue aM(pOTEPHBIX CBOMCTB T'UIPOKCHUJIOB aJIIOMUHUS U ITUHKA,

pelieHrne  DKCIePUMEHTANIBHBIX 3a7ad 1o Teme «OCHOBHBIE  KJIAcChl
HEOPTraHUYECKUX COCTMHCHUNY;

peleHrne  SKCIEePUMEHTANBHBIX  3a7a4 10 TeMe  «DJIEKTPOJUTHYECKAs
JTUCCOITHALIHS Y,

pelieHrne SKCIEePUMEHTAIBHBIX 3a7ad 1Mo Teme «BakHelume HemeTauibl U uxX
COCTMHEHUS;

pelIeHrne HSKCIEPUMEHTANBHBIX 3aJad Mo TeMe «BakHellne MeTalulbl U HX
COEIMHEHUSD;

XUMUYECKHE dKCIIEPUMEHTHI, WILTIOCTPUPYIOIINE MTPU3HAKHA MTPOTEKAHUS PEAKIIUI
MOHHOT'O 0OMEHa;

KaueCTBEHHbIE pPEaKUMM Ha MPUCYTCTBYIOIIME B BOJHBIX pPAacTBOpPax HOHBI:
XJopua-, Opomua-, wuoaua-, cyibdar-, ¢docdar-, kapOoOHAT-, CHIMKAT-aHUOHBI,
TUJIPOKCHUI-UOHBI, KATHOHBI AMMOHMS, MarHus, KajbliUs, aJlOMUHU, keiesa (2+) u
xenesa (3+), meau (2+), HUHKA;

YMEHHE TPEACTaBIATh pPe3yJdbTaThl JKCIIepUMEHTa B (GOpME BBIBOJIOB,
JI0Ka3aTeIbCTB, TPa(UKOB M TAOIUI] U BRISIBISATH IMIUPUUECKIE 3aKOHOMEPHOCTH;

BIIAJICHUE MpaBUIaMU O€30MaCHOT0 OOpaIlEeHUs C BEIIECTBAMH, HCIIOIb3YEMbIMU
B MTOBCETHEBHOM JKU3HU, a TAK)KE MPABUIIAMU TTOBEACHUS B IEJSIX COCPEIKEHUS 3I0POBbS
1 OKpY’)Karollle NMpUPOAHON cpelibl; MOHMMaHUE Bpeaa (OMacHOCTH) BO3JCUCTBUS Ha
KUBBIE OPTraHU3MBI OMpPEIEIEHHBIX BEHIECTB, a TaKXKe CIOCOOOB YMEHBIICHUS U
MPEIOTBPAIICHHUS] WX BPETHOTO BO3JICUCTBHS; MOHUMAHWE 3HAYCHUS >KUPOB, OEIKOB,
YIJIEBOJIOB JIJIs OPraHU3Ma YeNIOBEKa;

BJIQJICHUE OCHOBAMHU XUMHUYECKOM TIpPaMOTHOCTH, BKIIIOYAIOLIEH YyMEHUE
MPaBUJIBHO UCIOJIb30BaTh M3YYECHHBIE BEIIECTBA M MaTepuanbl (B TOM YHCIE,
MUHEpAJIbHbIE YJOOpEHMs, METANIbl M CIUIaBbl, MPOAYKTBHI NEPepabOTKU MPUPOIHBIX
HMCTOYHUKOB VYTJIEBOJOPOJIOB (YIJisi, MPUPOAHOrO ra3za, He(TH) B OBITY, CEIbCKOM
XO35IUCTBE, HA MPOU3BOJACTBE; YMEHUE [MPUBOJUTH MPUMEPHl  MPABUIBHOIO
MCIIOJIb30BaHUs U3YUYCHHBIX BEILIECTB U MAaTEPUAJIOB;

YMEHHE YCTaHABIMBATh CBSI3UM MEXIY pEaJbHO HAOIIOJaeMbIMH XUMUYECKUMU
SABJICHUSIMM M TIpOLIECCaMH, MPOUCXOJAIIUMH B MAaKpO- MU MHUKPOMHUpPE, OOBSICHATH
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MPUYUHBI MHOTOOOpAa3us BEIIECTB; YMEHHUE HWHTETPUPOBATH XUMUYECKHUE 3HAHUS CO
3HAHHMSIMU JIPYTUX YU4EOHBIX TPEIMETOB C MMOMOIIBIO MTEe1arora;

npejacTaBieHue o cdepax TpPoPecCHOHANBHON JESITeIbHOCTH, CBA3aHHBIX C
XAMHEH ¥ COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAaHHBIMU Ha TOCTHKCHHSX XUMUYICCKON
HAyKHW; HAJMYHE OMbITa pabOTHl C PA3TMYHBIMU UCTOYHUKAMHU MH(POPMAIINH 110 XHMHUHU
(Hay4JHO-TIONYJIIpHAsL JIUTEpATypa, CIOBAapH, CIPABOYHUKH, WHTEPHET-PECYPCHI) C
OTIOPOM Ha aJITOPUTM: YMEHHE OOBEKTHBHO OIICHWBATh MH(DOPMAIIUIO O BEIIECTBAX, UX
MIPEBPAIICHUSX U TPAKTUICCKOM TIPUMCHCHUH.

TpeOoBanusi K TpeAMETHBIM pe3ylbTaTaM OCBOEHHUS Yy4eOHOro mpeaMera
«XUMHUSA», pacIpeIeICHHbIE 110 TOAaM 00y4YeHHUs

Pe3ynpTaThl 1Mo rogam QOpMyNHMpYIOTCS IO NPUHLMIY J00aBICHUS HOBBIX
pEe3yAbTAaTOB OT I0Jla K TOJy, YXKE€ Ha3BaHHbIE B MPEABIAYLIIMX roAax MO3WUIIMH, Kak
IPAaBUJIO, IOCIIOBHO HE MOBTOPSIIOTCS, HO YUYUTHIBAIOTCS (PE3yJIbTaThl OYEPETHOTO roAa
10 YMOJIYAHUIO BKJIIOYAIOT PE3YJIbTAThI IPEIbIIYIINX JIET).

8 KIIACC

pPacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHUX TIOHSATHUNA: aToM, MOJIEKYJIa,
XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOIHAS U
HEOJHOpPOAHAs), BAaJEHTHOCTb, OTHOCHUTEJIbHAs aTOMHAas M MOJEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHASI Macca, MaccoBasi 10J1s1 XUMUYECKOTO AJIEMEHTA
B COGAMHEHUH, MOJIAPHBIA O0O0BEM, OKCHUI, KHCIOTa, OCHOBaHHE, COJIb,
*3IEKTPOOTPULATEIBHOCTD ™, CTEIEHb OKHUCJIEHUS, XUMHUYECKass  peakuus,
KJIaccuUKaIs peakluid: peakiy COEIUHEHUS, PEaKIMH PA3IO0KEHUs, peakiuu
3aMeIeHns, Peakiui 0OMeHa, YK30- U SHJIOTEPMUUYECKHUE PEaKIuU; *TeIIoBoi dpdexT
peakuuu™; sapo aToma, SIEKTPOHHBINA CIOM aroma, aTOMHAasi OpOUTalb, paluyCc aToMma,
XUMUYECKas CBSA3b, MOJSIpHAs W HEMOJISIpHAs KOBAJICHTHAs CBS3b, MOHHAS CBSI3b, UOH,
KaTHOH, aHHOH, pacTBOp, MaccoBas JOJisI BEUIECTBAa (IPOLICHTHAs KOHILIEHTpAIusi) B
pacTBope;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX TOHATHH (cM. m. 1) u
MPUMEHSTH 3TH TOHSITHUS MPU ONMMCAHUH BEUIECTB U UX MPEBPALICHUN;

MCIIOJIb30BaTh XWMHMYECKYI0 CHMBOJIUKY [IJISi COCTaBiieHHs (OpPMYIN BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUN XUMHUUECKUX PEAKIINA, SJIEKTPOHHOTO OaaHca;

OTIPEJIENSITh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COSAMHEHUSIX; CTETICHb
OKHUCJICHHS 3JIEMEHTOB B OMHAPHBIX COCJUHEHHUSAX C OMOPOW Ha OMpEJEICHHS, B TOM
YUCJ€ CTPYKTYPUPOBAHHBIC; MPHUHAMJICKHOCTh BEIIECTB K OMPEACIEHHOMY Kilaccy
coeMHeHUM 10 ¢dopMynaM; BHJ XUMHYECKON CBs3M (KOBaJe€HTHasT W HOHHAas) B
HEOPraHUYECKUX COCTMHEHUSX;

MMETh MPEICTABICHUE O CHUCTEME XUMHYECKMX 3HAHUW, YMETb C MOMOIbIO
YUUTENS] IPUMEHSITh CUCTEMY XUMHUYECKUX 3HAHWM, ISl YCTAHOBJIEHUSI B3aUMOCBSI3H
MEK]ly U3YYEHHBIM MaTepPHUaIOM U IIPHU MOJYYEHUU HOBBIX 3HAHUH, a TaAKXKeE MpHU padoTe
C HCTOYHUKAMHU XUMHUUYeCKOM uHPopmanuu. OpHEHTUPOBATHCS B TMOHATUSIX U
ONepUpOBaTH MU Ha OA30BOM YPOBHE, TPUMEHSTh IIPU BHIMIOJIHEHUN YUEOHBIX 3aJaHUN
U PEIICHUM PACUETHBIX 3aJa4 C OMOPOM Ha aJrOpUTM Y4YEOHBIX ACHCTBUI HU3yUYECHHBIE
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3aKOHBI U TEOPUHU: 3aKOH COXpaHeHUs Macchl, [lepuonnyeckuii 3akoH [[.11. Menneneesa,
*3aKOH IOCTOSIHCTBA COCTaBa™, 3aKOH ABOraJpo; aTOMHO-MOJEKYJSIpHas TEOpHsl.
CootHOCUTh 00O3HaUYeHUs, KOTOpble MMetoTcss B Tabmuue «llepuoanueckas cucrema
xumuuyeckux dneMeHTtoB /. I. MenzaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHHSI aTOMOB XHUMHUUYECKHX OJJIEMEHTOB (COCTaB M 3apsia snpa, oOliee Yucio
ANIEKTPOHOB U PACTIPEIECICHUE UX MO AIEKTPOHHBIM CIOSM);

KJIacCU(UIIUPOBATh XUMUYECKUE JJIEMEHThl; HEOPraHWYECKHE BEIECTBA;
XUMHUYECKHE peakiuu (M0 YHMCIY M COCTaBY YUYaCTBYIOIIMX B PEAKIMHU BEIIECTB, IO
TerI0BOMY 3(PdeKTy, 0 MU3MEHEHHUIO CTEIEHU OKUCICHUSI XMMHUYECKUX DJIEMEHTOB) C
OIIOPOM HA CXEMBI;

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XUMUYECKHE CBOMCTBA  BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAasi OMUCAHUE MPUMEPAMU MOJEKYJSIPHBIX YpaBHEHUM
COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUN C OIOPON HA CXEMBI;

IPOTHO3UPOBATH CBOKCTBA BEIIECTB B 3aBUCHUMOCTH OT MX COCTaBa M CTPOCHMS;
BO3MOHOCTU MPOTEKAHUSI XUMUYECKUX MPEBPALICHUN B PAa3IUYHBIX YCIOBUSIX MOCIE
PEeIBAPUTEIHLHOTO OOCYKIEHHUS C ME€1arorom;

BBIYUCIIATH OTHOCHUTEJIBHYIO MOJICKYJISIDHYIO W MOJISIPHYIO MacChl BEILIECTB;
MacCOBYIO JIOJIF0 XMMHUYECKOTO AJIEMEHTa Mo (GopMylie COCIMHEHHUS; MaCCOBYIO OO
BEIIIECTBA B PACTBOPE; MPOBOAUTH PACU€Thl MO YPABHEHUIO XMMHYECKOM pEAKIMHU C
OIIOPOY Ha aJITOPUTM;

IIPUMEHATH OCHOBHBIE OIIEPALMUA MBICIUTEIBHON JEATEIBHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTEeMaTu3alus, Kilaccuukaius, BBIIBICHHUE
[IPUYUHHO-CJICICTBEHHBIX CBSI3€M — JUISI U3YYEHUS CBOWCTB BEIIECTB U XUMHUYECKHUX
peakiuii; eCTeCTBEHHO-Hay4YHble METOJbl TO3HAHMS — HaOJo/IeHne, H3MEpEeHHe,
MOJEIMPOBAHUE, SKCIEPUMEHT *(peajibHblii W MBICIEHHBIN)* T0J PYKOBOACTBOM
neaarora,

CJIeIOBaTh MpaBHJIaM TOJIb30BAaHHUS XUMUYECKOW TMOCYAOH M JabOpaTOpPHBIM
o0opyZOBaHMEM, a TaKXKe MpaBUiiaM OOpaIlEHHs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIIMSIMU TIO0 BBITIOTHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB IO MOJTYYEHUIO U
cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOAOPOJAa M KUCIOPOJAA), MPUTOTOBICHHUIO
PacTBOPOB C ONPEAECIEHHON MAaCCOBOM J0JIEW pACTBOPEHHOIO BEIIECTBA; IIIAHUPOBATH U
MIPOBOJAUTh XUMHYECKUE OSKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IIEJIOYEN H
KHCIIOT C TOMOIIbI0 WHIUKATOPOB (JaKMyc, (eHon]TalenH, METWIOpaHX U Jp.),
MOATBEPKAAIOIINX KAaYeCTBEHHbIH COCTaB HEOPraHUYECKUX BEIIECTB (KAau€CTBEHHbIC
pEeaKIMu Ha MOHBI) O], PYKOBOJACTBOM I€Jarora.

9 KJIACC

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MMOHATHI: XUMHUYECKUH DJIEMEHT,
aToM, MOJIEKyJla, WOH, KAaTHOH, AaHWOH, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTEIEHb OKUCICHHS, XUMHUYECKas peakius,
XUMUYECKasi CBsA3b, *TemIoBOM 3h(PeKT peakunu, MOJIb™, MOJSPHBIA 00BEM, pacTBOD;
ANEKTPOJIUTHI, HEJICKTPOJIUTHI, JIECKTPOIUTHYECKAs JUCCOIHUALIUS, PEaKIMH UOHHOTO
oOMeHa, KaTaliu3aTrop, *XMMHYECKOE paBHOBECHE, OOpaTUMble U HeoOpaTUMbIE
peaKIMu™, OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIU, OKUCIUTENh, BOCCTAHOBUTEID,
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OKHCJIEHHE UM BOCCTAaHOBJICHHUE, AQJIOTpOIUs, aM(POTEPHOCTh, XUMHUUYECKasi CBA3b
(koBaneHTHAsl, MOHHAs, METaJUIMYecKas), KpUCTa/UIMuecKas pemeTka, *Koppo3us
METAJIJIOB, CIUIaBbl; CKOPOCTh XUMHUUYECKON peakiuu™, MpeaeabH0 JOomycThUMas
koHueHTpanus (I1J1K) BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATUH (cM. m. 1) m
MPUMEHSITH 3TH TOHATHUS MPU OMTMCAHUM BEIIECTB U UX MIPEBPAICHU;

WCIIOJIh30BaTh 3HAKU M CUMBOJBI s (UKCAIMU PE3yJbTaTOB HAOIIOACHUH,
cocTaBjeHUs (POpMYJ BEIIECTB U YPAaBHCHUN XUMUYECKUX PEAKIIUM, 3aMUCH JTaHHBIX
yclioBuii 3a1a4. Mcnonb3oBath 0003HaueHus1, umeromuecs B [lepuoandeckoit cucreme u
Ta0JIUIE PACTBOPUMOCTH KUCIOT, OCHOBAHUH U COJIeH B BOJIE JJIsI BBITIOJTHEHUS 3aJaHUN.

ONpPEAEsATh BAJICHTHOCTh W CTENEHb OKHUCJIEHUS XHMHUYECKUX OJJIIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOTO COCTaBa; MNPUHAMICKHOCTh BEIIECTB K OIMNPEACIEHHOMY
KJIACCY COEJIMHEHUI C OMIOPOM Ha OMPEAEIIECHHUS, B TOM YUCJIE CTPYKTYPUPOBAHHBIC; BUIbI
XUMUYECKOW CBsI3M (KOBWJICHTHAs, HWOHHAs, METAJUIMYECKas)) B HEOPraHUYECKHUX
COCIMHEHUAX; 3apsiJi MOHA IO XUMHYECKOW (opMmylie; XapakTep cpelbl B BOJHBIX
pacTBOpax KHUCIOT U IIEJNOYeH, *TUN KPUCTAUIMUECKON pPEmETKU KOHKPETHOTO
BEIIECTBA™;

packpbiBaTh  cMmbici  I[lepuognueckoro  3axkona J[.MI. MengeneeBa wu
JIEMOHCTPUPOBATh €ro IMOHWMAaHHWE: *OMHUCHIBATh W XaPaKTEPU30BaATh™ TaOIUUYHYIO
dopmy Ilepuoamveckoit CHCTEMBI XUMHYECKHX DJJEMEHTOB: pa3inyaTh TOHSATHUS
«rnaBHas noarpynmna (A-rpymma)y U «mobouHas moarpymnmna (b-rpymnma)», manbsie u
OOJIBIIINE MEPUOJIbI; *COOTHOCUTH™ 0003HAYEHUS, KOTOPbIE UMEIOTCS B MEPUOIUYECKOMN
TabJIMIe, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMHUYECKUX DJIEMEHTOB
(cocTaB u 3apsia sapa, o0lIee YUCIIO JIEKTPOHOB U paCIIpeieNIeHUe UX 0 3JIEKTPOHHBIM
CJOsIM); *OOBACHATH* OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB XHUMHYECKUX
AJIEMEHTOB U MX COCIMHEHUHN B MpeleslaX MaJIbIX MEPHOJ0B M TJIABHBIX MOATPYIIl C
YYETOM CTPOCHUS UX ATOMOB;

KJIacCU(UIUPOBATh XUMHYECKHE DJIEMEHTBI; HEOPraHUYeCKHE BEIIECTBA;
XUMUYECKHE peakiuu (0 YKMCIY M COCTaBY YYacTBYIOIIMX B PEAKLHMHU BEIIECTB, IO
TEIUIOBOMY 3P (HEKTy, 0 U3MEHEHHUIO CTEIEHEH OKHCIICHUS XUMUYECKUX IJIEMEHTOB) C
ONOPOM HA CXEMBI;

XapaKTepru30BaTh (OMUCHIBATH) 00MIME U crienu(PrUecKrne XUMHIECKHUE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKAasi OMHCAHUE MPUMEpPaAMU MOJEKYISPHBIX U
VMOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI C OIOPOU HA CXEMBI;

COCTaBJISITh YPAaBHEHUS JJIEKTPOJIUTUUYECKOM JUCCOLMALMU KHUCIIOT, IIEIOYEH U
COJIEH; TOJIHBIE W COKpAlIEHHBIE YpaBHEHHUS pEaKUUid HMOHHOTO OOMEHa; ypaBHEHUS
pEeaKUnii, MOATBEPKAAIOIINX CYIIECTBOBAHNUE TEHETUUECKON CBS3U MEXKY BEIIECTBAMU
Pa3JINYHBIX KIaCCOB;

PacKpbIBaTh CYIIHOCTb OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIX peakiui
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OallaHCca ATUX PEaKIni;

MPOTHO3UPOBAaTh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT MX CTPOCHMUS;
BO3MOXHOCTH NPOTEKAHUSI XUMHUYECKHX IPEBPALICHUN TOCJIE MPEABAPUTEIBHOTO
00CYXXJICHUS C TIEaroroM;

BBIUUCIIATh OTHOCUTEIBHYI) MOJIEKYISIPHYIO W MOJSIPHYIO MAaCChl BEIIECTB;
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MacCOBYIO JIOJK0 XUMHYECKOTO 3J€MEHTa Mo (opMylie COEAMHEHUS; MACCOBYIO OO
BEILECTBA B PAacTBOPE; MPOBOJAUTH PACUETHI MO YPABHEHUIO XMMHYECKOM peakuuu C
OIIOPOY Ha aJITOPUTM;

CJIeI0BaTh MpaBWIaM IOJIb30BaHUS XMMHMUYECKOW TMOCYAOW U J1a0OpaTOPHBIM
o0opyAOBaHMEM, a TakXke MpaBUiiaM OOpAIlEHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIUSAMU IO BBITOJHEHHUIO JIA0OPATOPHBIX XMMHUUECKUX OIBITOB IO MOJIYYEHUIO U
coOHMpaHMIo Ta3000pa3HbIX BEIIECTB (aMMHAaKa U YTJIEKUCIIOTO ra3a);

MPOBOJUTh PEAKIMHU, MOJITBEPKAAIONIME KayeCTBEHHBI COCTaB pa3IWYHBIX
BEILIECTB: PACIO3HABAaTh OMNBITHBIM MYTEM XJIOPUA- OpPOMHI-, HOAUA-, KapOOHAT-,
docdart-, cunukar-, cyibQar-, THAPOKCUI-UOHBI, KATHOHBI AMMOHHMSI ¥ HOHBI H3YYE€HHbBIX
METaJJIOB, IPUCYTCTBYIOLIME B BOJAHBIX PACTBOPAX HEOPraHUMUYECKHUX BEILECTB;

OPUMEHSITh OCHOBHBIE OIEpPAlMU MBICIUTENIbHON JIeATeIbHOCTH — aHaju3 M|
CUHTE3, CpaBHEHUE, 00001IEHNE, CUCTEMAaTH3AII1IO, BBISIBJICHHE TPUYUHHO-CJIE/ICTBEHHBIX
CBsI3€M — [ M3Y4YEeHUsI CBOIMCTB BEILIECTB M XUMUUECKUX PEaKIIMii; ECTECTBEHHO-HAYYHbIE
METO/IbI TO3HAHUS — HAOI0ICHUE, U3MEPEHNE, MOICIIUPOBAHNE, SKCIIEPUMEHT (peasbHbIN
U MBICJICHHBIN ).
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TEMATHUYECKOE INTAHNPOBAHUE

Temarnueckoe MIaHUPOBAHUE U KOJUYECTBO YaCOB, OTBOAMMBIX Ha OCBOEHHUE KAXKJIOM 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 « XMuMHsI» OCHOBHOM 00pa30BaTeIbHOM MporpaMMbl OCHOBHOTO 00111ero oopazoBanus. [Ipu atom Opranuzanus
BIIpaBE€ caMa BHOCUTb H3MEHEHHUS B COJEp)KaHHE M paclpeesieHHe y4yeOHOro wmarepuaia Mo rogamM oOy4yeHus, B
NOCJIEIOBATEIbHOCTh M3YyYEHUsS TEM U KOJMYECTBO YACOB HAa OCBOCHHME KaXKJIOM TEMBbI, ONpe/eJICHUE OpraHu3aioHHbIX (HopM
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, PEKOMEHIAIUSIMH 10 0TOOpY M aJlanTalyy y4eOHOro Marepuania no XMMUu, MpeAcTaBlIeHHbIMU B [loscHUTENbHON
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 TO3HAaHUS 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 IpaBUJIaM{ 6€30MacHOCTH U NpUéMaMHU 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.
[IpaBuJ/ia 6e3omacHol paboThl B XMMHUYECKOM JJTabopaTOpHH.
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 PpU3HvYeCcKUe U XUMUYECKUE SIBJIEHUS C ONIOPOH Ha onpejesieHusl.

OnpefesiTh NPU3HAKU XUMHUUYECKUX PEAKLUN U YCI0BUS UX TPOTEKAHUS.

CnenoBaTh NpaBUJIaM M10JIb30BAHUS XMMHYECKOM OCY10H 1 1abopaTOPHbIM
060pyZ0OBAHUEM, A TAKXKe IPaBUJIaM 0OpalleHUs] C XMMHUYECKUMHU Bellje-CTBaMU
B COOTBETCTBUH C MHCTPYKLMSIMHU 10 BBINOJHEHUIO NPAKTUYECKUX PAGOT MO/,
KOHTpOJIEM Ile/larora.

[I1aHUpOBaTh U POBOAUTH XUMUYECKUH SKCIIEPUMEHT 110 U3YYEHUIO U
ONUCaHUI0 GU3UYECKHUX CBOMCTB BEIIECTB, CIOCOGO0B pas/iesieHUs cMecei
BellleCTB 10/] pyKOBOACTBOM IeJiarora ¢ 06cy/ieHueM 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.

BobicTpanBaTh pa3BépHyThble MUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH 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

Mpaktnyeckana pabota Ne3 Mpr3HaKKM NPOTEKAHNS XMMMUYECKUX
peaKkumi

BbluncneHua

— OTHOCUTEJIbHON MOJIEKY/IAPHOU MacChl BeLIEeCTB;

— MaccoBoM A0JIN XUMHW4Y€CKOr'o 3JIEMEHTa 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 MpeBpallieHUi C 0NOpOM 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 TPOTEKAHUA.

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.

CocTaBasITb GOpMYyJIbl GMHAPHBIX BELIEeCTB [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 XMMHUYECKOM TOCYI01 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
UCCJIeloBaTeIbCKOM 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, TPAMOTHO
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.

BbluncneHus
— 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.

BbluncneHusa
— MOJleKleHpHofl Macchl BellleCTBa Ha OCHOBAaHUM aTOMHOM
MacCChbl XUMUYECKUX 3JIEMEHTOB

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

JleMoHCcTpanusa
06pasLbl BeLlecTB KOJIMYECTBOM 1 MOJIb.

BbluncneHua

— 06pEéMa, KOJIMYEeCTBa Bell[eCTBa ra3a 10 ero U3BeCTHOMY
KOJINYECTBY BellleCTBa UJIU 06BEMY;

— 06'BEMOB ra3oB 10 YpaBHEHHIO peaKI[M1 HAa OCHOBE 3aKOHA
00'bEMHBIX OTHOIIIEHUH Tra30B
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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,
CII0COGBI €ro NoJIyY€eHHs], IPUMEHEHUE C OIIOPOH Ha MJIaH, KPaTKY!o 3aIl1Ch,
CXEMY.

Co6upaTb IpUGOP AJsA OJLYYeHHUs BOAOPOAA C UCII0Ib30BaHHUEM BU3YaIbHON
OMOpHI

Hcnosib30BaTh XMMUYECKYH CUMBOJIMKY /LISl COCTaBJIEHUsI GOPMYJI BELIECTB,
MOJIEKYJ/ISIPHBIX yPaBHEHUH XMMUYECKUX PEAKLUH C yYacTHEM BOAOPOJA 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.

BbluncneHusa
— C MCIOJIb30BaHHEM NOHSITHS «MaccoBas [j0Jisl BellleCTBa 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 I10CJIE IPEBAPUTENBHOTO CTPYKTYPHUPOBAHUS MaTepyaJa.

[1J1aHUPOBATh U OCYLIECTBJISATD HA IPAKTHUKE XUMHUUYECKHE IKCIIEPUMEHTHI,
HPOBOJAUTH HAGJIIO/IEHHS, Je/1aTh Bbl-

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

CnenoBaTh NpaBUIaM 6e30nacHON paboThI B J1JaGOpaTOPUHU TPU UCTT0JIb30BAHUHU
XUMHYECKOH MOCY/1bl U 060PYA0BaHUS 10/] KOHTPOJIEM IIE€J]arora.

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

HcnoJsib3oBaThb IPpH BbINIOJIHEHHUH y‘-Ie6HbIX 3aaa1-mf/’1 U B IIporecce
UCCJIEZI0BATEJbCKOM JIeATETbHOCTH HAYyYHO-TIONYJ/IIPHYIO JIMTEPATypy
XUMHYECKOTO COJIEPIKAHMUS, CIPAaBOYHbIE MaTepHaJIbl, pecypchl MHTEpHeTa
[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/IBApUTEJbHOr0 CTPYKTYPUPOBAHHUS MaTepHuaa



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
HepacTBOPHUMbIE OCHOBaHUS), HOMEHKJIATYpa.

KucnoTsl: cocTtas, kJaccudUKaLusi, HOMEHK/IATYpa, GU3UUeCKUe
Y XMMHYeCcKHe CBOMCTBA (B3aUMO/JEeCTBHE C OCHOBHBIMHU
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 [IMHKA U a/IIOMUHUA. XUMHAYeCcKue
CBOICTBA - B3aUMO/IEMCTBHE C KUCJIOTAMH U 11IeJI0YaMH.
PasnoxeHue npu HarpeBaHUH.

AemoHcTpauumn

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

Peaknusa HeHTpau3anuu.

BbITecHeHue 0iHOTO MeTaJ/l1a APYTHUM U3 pacTBopa COJIM.

Na6opaTtopHbie U NpaKTUYeckue paboTbl

JlabopaTOpHBIE OBITHI:

B3auMo/ieficTBHE KMCJIOT C MeTa/IJIaMH.

[losyyeHne HepacTBOPUMbBIX OCHOBAHUM.

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

Ne 7. PerreHye akciepuMeHTa/IbHBIX 33/1a4 110 TeMe « OCHOBHbIE
KJ1aCcChbl HEOPTaHUYeCKUX COeIMHEHUM».

BbluncneHua
— [0 YpaBHEHHUAM XUMUYECKUX peaKkL Ui

OrnpeienieHre OCHOBHBIX KIIACCOB HEOPTaHMYECKUX COCIMHEHHUH 10 Ia0IoHY.
CocrapiieHHe CXeM CTPOCHHS OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX COCIMHEHHN Ha
OCHOBE OIPEJICNICHHS.

CocrapieHre (OpMyIT OCHOBHBIX KJIACCOB HEOPIaHMYECKUX COCMHEHHI U Ha3bIBaHUE
UX 110 MEXK/IyHAPOAHOH M TPHBHAIBLHON HOMEHKJIATYPE C HCIOIB30BAaHUEM
ompe/ieieHUs] U TaOIUIbI PACTBOPUMOCTH.

KnaccudunupoBanye H3ydaeMbIX BEIIECTB [0 COCTaBY H CE0UCMEaM C OOPON Ha
OIIpe/IeIICHHUS, CXEMBI M TaOJIUILy PACTBOPUMOCTH.

CocrapieHre TaOIHIbl TCHETHUECKHX PAIOB U cXeMbl «I eHeTHYecKasi B3AUMOCBS3b
OCHOBHBIX KJIACCOB HEOPTaHHUYECKHUX COCTHHEHHI MO/l PYKOBOJICTBOM I€Iarora.
TIporHo3upoBaHHe CBONCTB BEILECTB HA OCHOBE OOIIMX XMMHYECKUX CBOICTB
H3YYEHHBIX KITACCOB, TPYIIT BEIIECTB, K KOTOPHIM OHH OTHOCSTCS C HCITOJIb30BaHUEM
cxeMmbl « eHeTHYecKasi B3AMMOCBS3b OCHOBHBIX KJIACCOB HEOPTaHUYECKHX
COEIMHEHUI IOl PYKOBOJICTBOM II€Iarora.

CocrapiieHre MOJICKYJISIPHBIX YPaBHEHUI peakiiid, WLTFOCTPUPYIOLINX XHMHYECKUE
CBOIICTBA N3YUEHHBIX KIIACCOB U CNOCOObI NONYYeHUs BEIIECTB U3Y4EHHBIX KJIacCOB,
TPYIII, a TAKXKE MOATBEPIKAAIONINX TeHETHIECKYIO B3aHMOCBSI3b MEX/IY HUMH, C
OIOpO#t Ha BepOaIbHYIO CXEMY B KAueCTBE 3pUTEILHOMN OIOPHI.

CocrapiieHre MOJICKYJISIPHBIX YPAaBHEHHUI PEakInii 10 CXeMaM C peABapUTEIbHBIM
00cyXJIeHHEeM BBIOOpa pearupyronx BemecTB.

BeIunciieHre M0 ypaBHEHUSIM XUMHYECKUX PEakiiii KOlMnuecTBa, 00bEMa, Macchl
BELIECTBA [0 KOJIMYECTBY, 00BEMY, Macce peareHToB WM IPOAYKTOB PEaKIMH II0
ANITOPHTMY.

IInaHupOBaHKE M OCYLICCTBICHUE Ha MPAKTHKE XUMHYECKOr0 SKCIIEPHMEHTA U
HaOMIONCHHUS TIOX PYKOBOACTBOM YUHUTEIIS.

DopMyIHpOBaHKE BBIBOIOB II0 PE3yJIbTaTaM KCIEPUMEHTA C UCIIOIB30BaHUEM
OTOPHBIX CJIOB.

DopMyIHpPOBAHKE C MOMOLIBIO [EAArora 1 BEIIIOTHEHNE NPaBuil 6e30macHoil paboTsl B
71a00paTOPHH MPH UCIIONB30BAHIN XUMHYECKO# TOCYIBI B 000PYIOBaHHSL.
Vcnonp30BaHue MPHU BBINOIHECHHN YUeOHbBIX 3aJaHMH U B IPOLIECcce
HCCIIeJOBATENBCKON JEATEIBHOCTH HAYIHO-TIOMYIISIPHOI JIUTEPATyPhl XUMHIECKOTO
COIepIKaHMs, CIIPABOYHBIE MAaTePUAIBI, pecypchl FIHTepHeTa, OCYLIeCTBICHHE BEIOOpa
HOJ PYKOBOJCTBOM IEarora.

BricTpanBanue pa3BEPHYTHIX MUCBMEHHBIX U YCTHBIX OTBETOB C OIOpOiT Ha
nuHbOpPMALHIO U3 Y4eOHHKA U CIPABOYHBIX MaTEPHAIIOB, [PAMOTHOE HCIIOIb30BAHHE
M3Y4EHHOTO MOHATHHHOrO ammapaTa Kypca XMMHH C UCIIONb30BaHHEM IUTaHa,
OIOPHBIX CJIOB, AITOPHTMA.

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

45




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.

BbluncneHnus

— 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
OTHOLUIEHUS B XuMuHM (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 MacChlL
PacyéThl 10 XUMUYECKUM YPaBHEHUSIM.

JeMoHcTpanus:

- 06pa3Lbl BelleCcTB KOJIMYeCTBOM OJH MOJIb

Bbranciienus:

-pacueT o ¢popMyJie ¥ 10 XUMHUYECKOMY YPAaBHEHHUIO

PaCKprBaTb CMBICJI U3y4YaeMbIX MOHATHUH U NPUMEHATb 3THU IOHATHUSA, a TaKXKe U3yYEHHbIe
3aKOHBI U TEOPHUH JId pellIeHUud paC‘-IéTHle 3a/Jia4 C IOMOILbIO 1eJgarora.

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

[IpoBOAUTH pacyéThI 10 YpaBHEHUAM XMMUYECKHUX PeaKIui ¢ 0opoil Ha o6pasel, aJropuT™M
y4e6HBIX 1eICTBUM: KOJIMYeCTBa, 06'bEMa, MacChl BellleCTBa 10 U3BECTHOMY KOJIMYECTBY,
06'bEMy, Macce peareHTOB WM IPOJYKTOB PeaKIHH.

BbicTpauBaTh pa3BEépPHYThIE THCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOX Ha MHGOPMALIMIO U3
y4e6GHMKA U CIPAaBOYHBIX MaTEPHAJIOB, TPAMOTHO UCII0/Ib30BATh M3y4YeHHbINA NOHSATUIHBIHA
annapar Kypca XMMHH € IOMOILbIO ITefiarora.

Paspen 3. [lepuoanyeckuii 3aKkoH U Ileppoandeckas cucTeMa XMMH4YecKUx 371eMeHTOB /Jl. U. MeHAeneeBa.
CtpoeHue aTOMOB. XUMHYeCKasi CBA3b. OKMC/IUTE/IbHO-BOCCTAHOBUTEJ/IbHbIE peakuM (15 )

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

A. N. MeHgeneesa. (7 4)

[lepBble K1accuuxanuu
ajeMeHTOB. [IOHATHe O rpynnax CXOAHBIX 3JIEMEHTOB
(mesioyHble U IEJIOYHO3EMeJbHble METaJlIbl, aJ0TeHbl,
WHepTHble Ta3bl). *JJIeMeHThl, KOTOpble 06pa3ylT
aMmoTepHbIE OKCU/BI U THIPOKCH/BL*

[lepyoanuecknit 3akoH. [lepuoguyeckass cuctema
3JIeMEHTOB . U. MeHpeneeBa.
*nnHHONEepUoAHaA™  GopMbl

IMOIBITKHU XUMHYECKUX

XUMHUYECKHX
KopoTkonepuogHasa u

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

[loHUMaTh CyLIeCTBOBaHME NEPUOANIECKOM 3aBUCUMOCTH CBOHCTB XMMHUY€ECKUX 3J1EMEHTOB
(u3MeHeHHe pailyCOB aTOMOB U 3JIEKTPOOTPULIATENLHOCTH) U UX COeJUHEHUH OT
[10JIOKEHUSI B IEPUOJUYECKON CHCTEMe U CTPOEHHS aTOMa C UCI0JIb30BaHUEM CXeM U TabJIHL.

YcTaHaBIMBATh CBSI3b MEXK/Y NOJIOXKEHHUEM 3JIEMEHTA B IEPUOJUYECKON CUCTEME U CTPOEHUEM
ero atoMa (CocTaB ¥ 3apsij; 1pa, o6liee YHUCIO0 3JIeEKTPOHOB 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 Nejarora.
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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».

BbluncneHnus
— M0 YpaBHEHUSAM XUMHUYECKUX PeaKIUn

Paspen 3. Beww,ectBo 1 XMuMH4ecKue peakuum, 44

Tema 10. Xumunueckue peakumm. *TIoHATHE O CKOPOCTH XHMHYecKoi peakimm. dakropsl, | PacKpbIBarh CMBICIT H3yHaeMbIX MOHATHI H PUMEHATH STH MOHATHS NPH OMHCAHHH CBOVCTB BEIIECTB 1

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 [IporHo3MpOBaThH BO3MOXKHOCTH IPOTEKAHMS XMMHUYECKUX IPEBPAILICHHIT B pasTHIHEIX YCIOBHSX TOCIE

XUMHYECKOr0 paBHOBecHs. (aKTOpbl, BIHAIOIME HAa | IpeaBapHMTEILHON PaGoTHL.

CKOpPOCTh XMMUYECKOH PEaKIUU U MOJIOKEHUE XMMHYECKOro [TPEIENATh OKUCITUTENDb U BoccTaHoBuTeNb B OBP.

CoCTaBIATh NMEKTPOHHbIH GaNaHC PeaKIyHL.

[TpOM3BOAUTE BEIYUCICHHS O XUMHYSCKUM YPABHEHHUSM 10 alrOpPUTMY.

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

CIIPaBOYHBIX MaTEPUAIOB, IPAMOTHO HCIIOIb30BATh H3yUCHHBII OHATHIHHBIN anmapat Kypca XUMHH

TOCJIe IPeIBAPUTEILHOIO CTPYKTYPUPOBAHKS MaTepuaa.

Vcrnonp30BaTh MPH BBIOTHEHUH YISOHBIX 3aJaHUI U B IPOLIECCE UCCIIEI0BATEIIBCKON IeSITeIbHOCTH

Hay4HO-TIONMYJIPHYIO JTUTEPATYPY XMMUUECKOrO COACPIKAaHMs, CIPABOYHBIC MaTePUaIIbl, PECYpChI

WHTepHeTa [0cie KOHCYIbTAIMH C TIe1aroroM.

PacKpBIBAaTh CMBICI H3y4aeMbIX MMOHATHH, @ TAKXKE CMBICI TEOPHHU SIEKTPOIUTHYECKOH THCCOLUALIMH C

OIIOpOH Ha CXEMBI.

DOBACHATH MPHYIUHBI HIEKTPOIPOBOAHOCTH BOJHBIX PACTBOPOB C MOMOIIIBIO [IEAArora.

CocTaBIsITh YPABHEHHS JUCCOLIMALINN KUCIIOT, LIET0YEH i CONeid, IOMHbIC U COKPAIEHHBIC HOHHbIC

YpaBHEHHMSI XUMHYIECKHX PEAKLIHi HOHHOTO OOMEHa.

[I1aHUPOBATH M OCYLIECTBIIATH Ha MPAKTHKE XUMHYECKHAE YKCIIEPUMEHTBI, IPOBOAUTH HAGIIOACHHS,

JIeNaTh BHIBOMBI IO Pe3yiIbTaTaM SKCIIEPHUMEHTA MOCIe MPEABAPUTENBHOM PabOTHL.

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

[TpOM3BOAMTD BEIYUCICHHS O XUMHYIECKHM YPaBHEHHUSIM.

OCHOBHble 3aKOHOMEePHOCTH BIIMSIOINE HA CKOPOCTh XMMHUeCKOH peakuuu. IlonsTtne o
XMMU4ECKUX peakumii (44) FOMOTEHHBIX M TE€TePOreHHBIX peakuusx. IloHsarue o6

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

paBHoBecusi. Kiaccudukarms XMMHYECKHX pEakiHd 10
pa3HbIM OCHOBAHUSIM.*
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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

55




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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