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I[TOACHUTEJIBHA A 3AITNCKA

PaGouas mporpamma mo XuMHuM Ui 00y4YarOIMIUXCs C 3aEPHKKOM ICUXUIECKOTO
pazButus (nanee — 3I1P) Ha ypoBHE OCHOBHOrO 001Iero oOpa3oBaHUs COCTaBIIEHA B
cootBeTcTBUM ¢ DenepalibHbIM TOCYJaPCTBEHHBIM 00pa30BaTEbHBIM CTaHIAPTOM
ocHOBHOTO 001Iero oopazoBanus (ITpukaz Munnpocsemenus Poccuun ot 31.05.2021 r.
No 287, 3apeructpupoBan MuHucTepcTBOM IocTHIMKU Poccutickoit ®enepanuu
05.07.2021 r., per. HOomep 64101) (manee — OIOC OO0O), DenepanbHOU
aJanTUPOBAHHOM OCHOBHOM 00pa30BaTENbHOW MPOrpaMMOi OCHOBHOIO OOILEro
oOpa3oBaHusl O0y4alOUIMXCA C 3aJePKKOW TMCUXHYECKOTO pa3BuTHs, DenepaibHON
paboueii mporpamMmbl  ydeOHOro mpeaMmeTa «Xumwus»  (0a30BBI  yPOBEHB),
denepanbHON TIPOrPaMMONM BOCTHUTAHHS OOYYaroONIUXCsl TPH TOJYYEHHH OCHOBHOTO
oOmiero o00pa3oBaHUsA, C Y4YETOM paCHpPEIENICHHbIX [0 KjaccaM MPOBEPSEMBIX
TpeObOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTENbHON MPOTPaMMBI
OCHOBHOTO 00IIero oOpa3oBaHUS W DJIEMEHTOB COJCpP)KAHUS, TMPEJCTABICHHBIX B
VYHuBepcasibHOM Koaudukarope mo XuMud, KOHIENIMH TpernojaBaHus Y4eOHOTo
npenMera « XuMUs», B 00pa3oBaTeNbHBIX OpraHu3anusx PD, peanu3yronmx OCHOBHBIC
00111e00pa3oBaTeNbHbIE MPOrPAMMBI.

O01mas xapakTepucTHKa Y4eOHOr0 npeaMera « XuMMsh)

VYyebubiii  npeaMmer «XUMHUS» BXOJUT B MPEAMETHYIO  00JacTh
«EcTecTBeHHOHAay4YHbIE MpeaMeTh». B cucteMe ecTecTBeHHOHAay4YHOro 0o0pa3oBaHUs
XUMUS KaK y4eOHBIM IpeIMET 3aHUMAET BaXKHOE MECTO B MTO3HAHUU 3aKOHOB MPUPO/IbI,
bopMHUpOBaHUM HAyYHOW KApTUHBI MUpPA, CO3MaHUM OCHOBBI XMMUYECKHX 3HAHHM,
HEOOXOJAMMBIX JJISI TIOBCEHEBHOW J>KW3HH, HABBIKOB 3JI0POBOTO W 0E€30MACHOTO IS
YeJlloBeKa U OKpYXalomled ero cpeasl oOpasza KH3HM, a TakKe B BOCIHTAHHUH
DKOJIOTMYECKOH KYJIbTYPBI.

YcnemHocTh M3ydeHUs XUMHM CBsi3aHA C OBJIAJCHHEM XHUMHUYECKHUM SI3BIKOM,
coOmro/leHeM TpaBui Oe30macHON paboThl TPHU  BBIMOJHEHUU  XUMHUYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIIEHHBIX CBSI3€M XMMUU C JAPYTMMH IPEIMETaMU
HIKOJIBHOTO Kypca.

[Iporpamma BKJIFOYAET B ¢€0si OCHOBBI HEOPTraHUYECKOW U OPraHUYECKON XUMHH.
['maBHOM Maeel mporpamMMBl SBJISIETCS CO3/1aHUE 0A30BOT0 KOMILUIEKCA OMOPHBIX 3HAHUM
[0 XMMUH, BBIPAXXEHHBIX B (JOpME, COOTBETCTBYIOIIEH BO3PACTy OOYUYaIOIIUXCS U UX
0COOBIM 00pa30BaTEILHBIM MOTPEOHOCTSIM.

B coaepxaHum naHHOTO Kypca MPEACTaBICHB OCHOBOIIOJIATAIONINE XUMUYECKUE
TEOPETUYECKUE 3HAHUS, BKIIOUYAIOIIME W3YYEHHE COCTaBa M CTPOECHHUS BEIIECTB,
3aBUCUMOCTH HX CBOMCTB OT CTPOE€HHUs, IPOTHO3UPOBAHUE CBOMCTB BEILIECTB,
HCCJIEIOBAHUE 3aKOHOMEPHOCTEW XUMUYECKUX MPEBPALLCHUIN U MyTEN YIIPABJICHUSI UMH
B LIEJISIX TIOJIYYEHUS BELIECTB U MAaTEPHUAIOB.

TeopeTnueckyro OCHOBY M3yUYE€HUsI HEOPTAHUYECKOM XMMHUHU COCTAaBIJISIET aTOMHO-
MOJIEKyJIsipHOE yuenue, [lepuognueckuii 3akon J[.M. MeHneneeBa ¢ KpaTKUMH



CBEJICHUSIMU O CTPOCHMM aToMa, BUJAX XUMHUYECKOM CBS3M, 3aKOHOMEPHOCTSIX
IPOTEKAHUSI XUMUUECKUX PEAKIIUM.

B u3ydyeHun Kypca 3Ha4MTeNIbHASL POJIb OTBOAUTCS XUMUYECKOMY IKCIIEPUMEHTY:
MIPOBEICHUIO IPAKTUYECKUX U JaOOpaTOpHBIX padOT, OMHCAHUIO PE3YJIbTATOB
YUYEHHUYECKOTO SKCIIEPUMEHTA, COOIIOACHUIO HOPM U MpaBui 0e30macHOM paboThl B
XUMUYECKOH JTab0opaToOpHH.

Peanuzamus qaHHOM MporpaMMsbl B rpoliecce 00y4eHUs MO3BOJIUT 00yUYarOUUMCs
¢ 3I1P ycBOUTH KJIIOUEBBIE XUMUYECKUE KOMIIETEHIIUU U TOHSTH POJIb M 3HAYECHUE XUMUU
Cpenu Jpyrux HayK O MPUpOJIE.

N3yyenune xumuM crnocoOCTByeT (HOPMHUPOBAHHUIO Y OOYyYarOUIUXCS HAYYHOTO
MHUPOBO33PEHHUSI, OCBOCHHMIO OOIICHAyYHBIX METOAOB (HAONIOZEHUE, HW3MEpPEHHe,
HKCIIEPUMEHT, MOJEIUPOBAHUE), OCBOCHHUIO MMPAKTUYECKOIO0 IMPUMEHEHUS Hay4HbIX
3HAHWI, OCHOBAHHOT'O HA MEKIIPEAMETHBIX CBSA3SIX ¢ IpeaMeTaMmu « OKpYKaroIuil MUp»,
«Dusuka», «buonorus», «['eorpadus», «Marematuka» U HOPMHUPYET KOMIIETCHIINH,
HE0OXOAMMBIE JUTsI POIOKEHHS 00pa30BaHusI B 00JIaCTH €CTECTBEHHBIX HayK.

W3yyenue XuMuM CHocoOCTBYeT pas3BuTuio y oOyvatomuxcs ¢ 3[1P
MPOCTPAHCTBEHHOTO  BOOOpaXXeHUs, (PYHKIMOHAIBHONH  TI'paMOTHOCTH, YMEHHUS
BOCIPUHUMATh W KPUTUYECKH aHAIM3UPOBaTh HHGOpPMALMIO, MPEACTABICHHYIO B
pa3ianuHbIX ¢opMax. 3HAUUMOCTb MpeIMeTa JUIsl Pa3BUTUS KU3HEHHOW KOMIETEHLIUU
oOyuarormuxcst ¢ 3[IP 3akiodaercss B yCBOGHHMM OCHOBBI XHMHUYECKUX 3HAHHM,
HEOOXOAMMBIX MJI1 MOBCEIHEBHOW »M3HHM; HABBIKOB 3/I0POBOIO U 0O€30MaCHOT0 IS
YeJIoBeKa M OKPY’KaloIled ero cpeibl o0pasza >Ku3HU; (POPMUPOBAHUHU KOJIOTMUECKOU
KYJbTYpBI.

[Iporpamma oTpaxkaeT coiep:kaHue OOyYEeHHs] NPEeAMETY «XHUMHS» C Yy4YETOM
0co0BIX 00pa3oBaTelbHBIX MOTpeOHOCTEN oOy4daromuxcs ¢ 3[1P. OBnanenue yueOHBIM
MpEeAMETOM «XHUMHUSD» MPEACTABISIET ONPEACICHHYIO TPYAHOCTh JJI OOYYaroLIUXCs C
3IIP. D10 CcBsI3aHO C OCOOEHHOCTSMH MBICIUTENBHON AESITENbHOCTH, IEPUOANYECKUMU
KOJIeO0aHUSIMU BHUMAHMSI, MAJIBIM 00bEMOM MaMsITH, HEIOCTATOYHOCTBIO OOIIIEro 3araca
3HAHWM, MOHWKEHHBIM T103HABATEIbHBIM HHTEPECOM U HU3KHUM YPOBHEM PEUYEBOTO
pa3BUTHSL.

Jlns mpeoponeHuss TPYAHOCTEM B M3yUYEHHHM YYE€OHOTro MpeaMeTra «XHUMUSD
HeoOxonMMa ajanTaiusi o0beMa U XapakTepa yueOHOTo MaTepuasa K Mo3HaBaTeIbHbIM
BO3MOHOCTSIM JIAHHOW KAaTErOpUM OOYYAIOLIUXCs, YYET UX OCOOEHHOCTEH pa3BUTHSL:
WCIIOJIb30BAaHUE AJITOPUTMOB, BHYTPUIIPEAMETHBIX W  MEXIPEAMETHBIX  CBA3EH,
MTOCTENIEHHOE YCIOKHEHNE N3YYaeMOT0 MaTepHaia.

[Ipy wu3ydeHHH XUMUU HEOOXOAMMO OCYIIECTBISATh B3aMMOJCHCTBHE Ha
MOJIMCEHCOPHOM OCHOBE.

TeopeTndyecknii MaTepuall U3y4aeTcs B MPOLECCE MPAKTUYECKON IESATEIbHOCTH.
B03MOXHO BbII€NIEHHE OTIEIBHBIX YPOKOB Ha PEIICHHUE 3a/1a4 B CBSA3HM CO CJIO0KHOCTBIO
aHanu3a tekcta odOywatouumuca c 3IIP. Opranuueckoe €IMHCTBO MPAKTUYECKON U
MBICJIUTENILHON  JESATENbHOCTA OOYYalolMXCS Ha YpoOKaX XHUMHU CIIOCOOCTBYET
IPOYHOMY MU OCO3HAHHOMY YCBOCHMIO Oa3MCHBIX XMMUYECKUX 3HAHUM M yMEHH.
Oco0oe BHUMaHUE IPU U3YYCHUH XUMHH YJEISETCS U3YUYEHUIO «CKBO3HBIX) MOHATUN U
(bOopMHPOBAaHUIO HABBIKA CTPYKTYPUPOBAHMS MaTepUaa.



Hean u 3axaun n3yvyeHus y4eOHOro npeamera « XuMHsD)

Obwue yeru wn3ydeHUs ydeOHOro ImnpeaMmera «XHUMHS» MPEACTABICHBl B
denepanbHOil  pabodeil mporpaMMe OCHOBHOTO oOmiero oOpa3oBanus. OHu
aKTyaJlU3UpPOBaHbBl C YYE€TOM HOBBIX HPHUOPUTETOB B CHCTEME OCHOBHOIO OOIIEro
oOpa3oBaHMsl, HANPABICHHOCTH OOy4YeHUS Ha Pa3BUTHE M CAMOPA3BUTUE JIMYHOCTH,
dbopMupoBaHue €€ HWHTEIEKTa M 00mel KynbTyphel. OOydeHHEe YMEHHIO YYHUTHCS U
POAOKATH CBOE 00pa30BaHKE CAMOCTOSITETIFHO B HACTOSIIIIEE BPEMS SIBJISIETCS OJTHOU U3
BaXHEHIINX (PYHKIMH y4eOHBIX IPEIMETOB, B TOM YHUCIIE U « XUMHUN».

s obyuaromuxcst ¢ 3I1P, Tak ke, Kak U JIsi HOPMATHUBHO Pa3BUBAIOLIUXCS
CBEPCTHUKOB, OCBaMBAOIINX OCHOBHYIO 0o0pa3oBaTeIbHyI0 nporpammy,
JOMUHUPYIOILIEe 3HaUeHUE MPUOOPETAIOT TaKKUe yeau, Kak:

* (opMHpOBAaHME  HWHTEJUIEKTYyaJIbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
COTPYIHUYECTBY, CaMOCTOATEIbHOMY TMPHUHATHIO PEUICHHM, CHOCOOHOMN
aJanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIIOBHSIM JKU3HU;

" HalpaBJICHHOCTh OOYYEHMsI Ha CHCTEMaTHYeCKoe MPUOOIIECHHE yuyaluxcs K
CaMOCTOSITEJIbHOM ITO3HABATEJIbHOM JEATENBHOCTH, HAYYHBIM U IMPAKTHYECKUM
METOJaM MO3HaHUs, (OPMUPYIOLUIUM MOTHUBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

= oOecrnieueHue yCIOBUM, CIIOCOOCTBYIOIIUX TPUOOPETEHUIO 00YUAIOIIMMUCS OTBITA
Pa3HOOOpa3HOW JeATEIbHOCTH, MO3HAHUS U CaMOINO3HAHUS, KIOUEBbIX HABBIKOB
(KJTFOYEBBIX KOMIETEHIMH ), UMEIOIMX YHUBEPCAIbHOE 3HAUEHHUE ISl PA3IMYHbIX
BUJIOB JICSITENIbHOCTH;

" (popMHUpOBaHME YMEHHUI OOBSCHITH U OLICHUBATH SIBJICHUSI OKPYKAIOLIEro MUpa Ha
OCHOBAHWM 3HAHUH U OIIbITA, [IOJYYEHHBIX [IPU U3YUCHUHU XUMHH;

* (popmupoBaHue y OOYYaIOIIMXCS TYMAHHUCTHUECKUX OTHOIIECHUN, MOHWMaHUs
[IEHHOCTH XUMHUYECKUX 3HAHUM JJIs1 BBIPAOOTKU 3KOJIOTUYECKH 1[€71ecOo00pa3HOro
HOBEJEHUSI B OBITY U TPYIAOBOW JEATEIBHOCTU B ILEJIAX COXPAHEHHUsS CBOETO
310pPOBbS M OKPY>KAKOLIEH NPUPOJTHON CPEIBI;

" pa3BUTHE MOTHBAalMM K OOYYEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCIIMTAHUI0 Ha OCHOBE YCBOGHHS OOIIEYEIOBEUYECKUX IIEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(dUIIsL U HAPaBIECHHOCTH JalbHEHIIEro
oOyJeHwms.

Kypc HampaBien Ha pelieHne caeayonmx 3a0ay, 00eCeYnBaIOIINX PeaTn3aIiiio
JUYHOCTHO-OPUEHTUPOBAHHOTO M JEATEIBHOCTHOIO MOAXOAOB K OOYYEHHIO XHUMHH
obOyuatomuxcs ¢ 3[IP Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa30BaHMUS:

" (popmMupoBaHME MEPBOHAYAIBHBIX CHUCTEMATHU3UPOBAHHBIX IIPEJICTABICHUA O
BEILECTBAX, MX IMPEBPALICHUSIX M MPAKTUYECKOM IPUMEHEHUU; OBJAJCHUE
NOHSATUIHBIM ANIAPaTOM U CHMBOJIMYECKHUM SI3bIKOM XHMHH;

" OCO3HaHHe OOBEKTHUBHOM 3HAYMMOCTH OCHOB XHMHYECKOM HAyKH Kak o001acTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, XUMUYECKHX NPEBPALLCHU HEOPTaHUYECKUX H
OpPraHUYECKUX BEIIECTB KAaK OCHOBbI MHOIMX SIBJICHUW JXMUBOW M HEKHUBOU
IPUPOJIbI; YIiyOJeHHe MPpeICTaBICHUN 0 MaTepHaIbHOM €TUHCTBE MUPA;



" OBJIQ/ICHWE OCHOBAMH XMMHUYECKOH TPaMOTHOCTH: CITIOCOOHOCTHIO aHAIM3UPOBATH
¥ 00BEKTUBHO OIICHMBATH )KU3HEHHBIC CUTYAIlNH, CBSI3aHHBIC C XUMHUEH, HABBIKAMHU
0e30macHOro 0OpallleHusT C BEUIECTBAMH, MCHOJb3YEMBIMU B IIOBCEIHEBHOM
KU3HU; YMEHHEM aHAIM3UPOBaTh M IJIAHUPOBATh 3KOJOTHYECKH Oe30macHoe
MOBEJICHUE B LIEJISIX COXPAHEHUS 30POBbs U OKPYKAIOIICH Cpeibl;

* (popmupoBaHHE YMEHHI yCTaHABIUBATh CBSI3U MEXKAY PEalbHO HAOJI01aeMbIMU
XUMHYECKUMH SIBJICHUSMU W TIPOILIECCaMH, MPOUCXOMSIIMMHA B MHKPOMUDE,
OOBSCHATH TPHUYMHBI MHOTOO0Opa3Wsi BEIIECTB, 3aBUCHMOCTh HX CBOWMCTB OT
COCTaBa M CTPOCHMSI, a TAKKE 3aBUCUMOCTh IPUMEHEHHS BEIIECTB OT X CBOWCTB;

" NPUOOPETEHHE OMBITa MCTOJIB30BAHUS PA3IMYHBIX METOIOB MU3YyUCHHUS BEIIECTB,
HaAOJIOICHUS 32 UX MPEBPAIICHUAMHU MPU MPOBEACHUM HECIOKHBIX XMMHUYECKUX
AKCIIEPUMEHTOB C UCITOJIb30BAaHUEM JIA0OPATOPHOTO 000PY0BAHUS U TPHUOOPOB;

* (opmupoBaHUE MpPEICTAaBICHUM O 3HAYCHUHM XUMUYECKOM HAyKH U pPEIIeHUHU
COBPEMEHHBIX HKOJIOTUYECKUX MpoOJeM, B TOM YHCIE B MPeIOTBPALECHUU
TEXHOT'€HHBIX U IKOJIOTUYECKUX KaTacTpod.

Oco0enHocTH 0TOOPA M aganTalluM Y4e0HOI0 MaTepHuaJia o XMuMHUH

OOyueHne yueOHOMY NpeaMeETy «XHUMHUsD) CTPOUTCS Ha CO3AAHUU ONTHUMAJIbHBIX
YCIIOBUHM NJIsi YCBOGHHS MPOrpaMMHOro marepuana obOydaromumucs ¢ 3I1P. bonbmioe
BHHMaHHUE yaeisieTca OoTOOpYy Y4eOHOro Marepuala B COOTBETCTBUHM C IPUHIUIIOM
JOCTYIHOCTH NPU COXpaHEHUH 00111ero 6a30Boro ypoBHs. OH JOKEH MO COAEPIKAHUIO
U o0beMy OBbITh aJanTHUpOBaHHBIM At oOydaromuxcst ¢ 3[IP B cooTBeTcTBHM € HX
0coObIMU  OOpa3zoBaTelbHBIMU TOTpeOHOCTAMHU. CreayeT 0OJIETYUTh OBJIAJICHUE
MarepuanoM oOyvaronumucsa c¢ 3IIP mocpeacTBoM €ro AeTalbHOrO OOBSICHEHHS C
CUCTEMAaTUYECKUM [OBTOPOM, MHOTOKPAaTHOW TPEHUPOBKOM B IPUMEHEHUU 3HAHUU C
UCIIOJIb30BAHUEM TNIPUEMOB AJTOPUTMHU3AIMU M BHU3YaJIbHBIX ONOp, OOy4YeHHUs
CTPYKTYPUPOBAHHIO MaTepHaa.

Bonbiioe 3HaueHWe AJid MOJHOLIEHHOTO YCBOEHHMSI y4€OHOro MaTepuana UMEET
Oropa Ha MEXIIPEIMETHBIE CBSI3M BOIIPOCOB, U3Y4YaeMbIX B JAHHOM Kypce, C TaAKUMU
yueOHbIMU TipenMeTramu  Kak «leorpadus», «®Pusuka», «buonorus». Ilo3Bosss
paccMaTpuBaTh OAMH M TOT K€ Y4YeOHbIM MaTepuall C pa3HbIX TOYEK 3pEeHHS,
MEXIPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €r0 JIy4YIIEMY OCMBICIEHUIO, 00Jjiee MPOYHOMY
3aKPETUICHHUIO TIOJYYEeHHBIX 3HAHUN U TPAKTUYECKUX YMEHHI.

[Ipu moAroTOBKE K ypOKaMm IpeaycMaTpuBaeTcs GOpMUPOBAHUE Y 00YUAIOLIUXCS
YMEHUN aHaIU3UpoBaTh, CPABHMBATh, 0000IIATh M3y4aeMblid MaTepual, MJIaHUPOBAThH
MPEACTOALLYI0 paboTy, OCYIIECTBIATh CaMOKOHTPOJb. HeoO0XxoauMo MOCTOSIHHO
CJIEIUTh 3a MPABHIIBHOCTHIO PEYEBOr0 O(DOPMIIEHHUS BBICKA3bIBAHUN OO0YYaIOIIUXCS C
311P.

B cBsi3u ¢ 0COOEHHOCTSIMM TMOBEACHUSIM JEATENbHOCTH oOyuwatoumuxcsa ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTaHW30BAHHOCTH) HEOOXOAMM CTPOXKAWIINI KOHTPOJh
COOJIIOICHNSI TTPABWJI TEXHUKHU O€30MAaCHOCTH NPH MPOBENECHUU JIA0OpATOPHBIX padoT B
XUMHUYECKOM KaOMHETE.



IIpumepHble BUABI AesiTeJbHOCTH 00y4arommxcs ¢ 311P, o0yciaoBiaeHHbIe 0COOBIMH
o0pa3oBaTeibHBIMH MOTPEOHOCTAMH U 00eCIIeYUBAKIINE OCMbICJIEHHOE OCBOCHHUE
coJiepKaHuM 00pa30BaHuA MO NpeaMeTy «XUuMHI»

Conepxanue BUIOB AesTenbHOCTH oOydaromuxcs ¢ 3[1P Ha ypokax xumuun
OTIpe/IeIIsIeTCS UX 0COOBIMU 00pa30BaTEeIbHBIMU NOTPEOHOCTSIMU. [loMHUMO HIMPOKO
ucnospzyeMbix B OOII OOO o6mmx st BceX OOydaroluXxcsi BUAOB JIE€ATEIbHOCTH
ClIeyeT YCWIMTh BHUJbl JEATEIbHOCTH, CHenu(UYHbIE [JI JaHHOM KaTeropuu
oOy4Jaronuxcsi, st 00eCre4eHs] OCMBICICHHOTO OCBOEHUS CO/IepX aHusl 00pa30BaHUs
10 TIPEeIMETY: YCHIICHHUE TPEeIMETHO-TIPAKTHUECKOHN IeATETHbHOCTH C aKTHBU3AIHEH
CCHCOPHBIX CHCTEM; YepelOBaHHE BUAOB JCITEIHLHOCTH, 3aJCHCTBYIONINX Pa3THYHBIC
CEHCOPHBIE CUCTEMbI; OCBOEHUE MaTepHalia C OMOPOM Ha AJITOPUTM; «IIOIIATOBOCTHY B
W3YYCHUU MaTepuaia; HUCIOJIb30BaHHUE JOTMOIHUTEIBHON BU3yalbHON OMOpPHI (TIAHBI,
oOpas3libl, CXeMbI, 1a0JI0HbI, ONOPHbIE Ta0NULIbI). [ pa3Butusa y oOyuarommuxcs ¢ 311P
YMEHMs JeNaTh BbIBOABI, (HOPMUPOBAHUATPAMOTHOTO  PEUYEBOrO BBICKA3bIBAHUS
HE00X0IMMO UCHOJIb30BaTh OMOPHBIE ciloBa U Kiuniie. Oco0oe BHUMaHHUE CIIEyeT
YIEIUTh 00YYEHHUIO CTPYKTYPUPOBAHUIO MaTe€pHalla: COCTaBJICHHE PUCYHOUHBIX U
BEepOaJbHBIX CXEM, COCTaBlieHME TaOJMIl, COCTABJIIEHUWE KJIACCHU(PHUKALUU C
0003HaYEHHBIMU OCHOBAHUSIMU ISl KJIACCU(PUKALIMU 1 HAIIOJIHEHUE UX TIPUMEpaMHu U Jp.
[TpumepHas TemaTuyeckas U TepMUHOJIOTHYECKas Jiekcuka cooTBeTcTByeT OOl
000.

Jns obyuarommxces ¢ 3IIP cyliecTBEHHbIMU SIBISIOTCA HPUEMBI pabOThI €
JEKCUYECKHM MarepuajoM 1o mnpeaMery. [IpoBoaurtcs cneumanbHas padota 1O
BBEJICHUIO B aKTUBHBIM CJIOBaph OOYYAlOIIMXCS COOTBETCTBYIOLIEH TEPMHUHOJIOTHUU.
N3y4yaemble TEpPMHUHBI BBOJSATCS Ha MOJMCEHCOPHON OCHOBE, 00s13aTelIbHA BU3yallbHAs
NOJJIEPKKA, AJITOPUTMBI pabOThI C ONpPEAEICHUEM, OIIOPHBIE CXEMBI Ul aKTyallu3aluu
TEPMHUHOJIOTHH.

MecTo y4eOHOro npeamera «XuMHs»» B y4e0HOM IUIaHe

B cootBerctBun ¢ @enepalibHbIM TOCYJapCTBEHHBIM  00pa30BaTeIbHBIM
CTaHJIapPTOM OCHOBHOT'O 0OIIero oopazoBaHusi y4eOHBIM MpeaMeT «XUMUs» BXOJHUT B
npeaMeTHyo obnacte «EcTecTBEeHHOHay4HbBIE MPEAMETH) U SBISETCS 005S3aTeIbHBIM
TUTSL U3yYEHHS.

VY4eOHbIM MIaHOM Ha €€ u3ydeHue orBefeHo 136 yueOHBIX yacoB — IO 2 4 B
HeJlemro B 8 1 9 kitaccax COOTBETCTBEHHO.

Conepxxkanue yyeOHOro mpeamera «XuMHs», HpelcraBieHHoe B DenepanabHOM
paboueit mporpamme, cootBeTcTByeT @OI'OC OOO, pazpaboraHo ¢ ydeToM
@denepanbHOl  OCHOBHOM  00Opa3oBaTENbHOM  MPOTPAaMMbl  OCHOBHOTO  OOLIETo
oOpa3oBaHUsI MO YuyeOHOMY TIpeAMeTy «XHUMHUS», COOTBETCTByeT dDeaepanbHOM
aJanTUPOBAHHOM OCHOBHOW 00pa3oBaTeNbHOM MPOrpaMMe OCHOBHOTO  OOIIEro
oOpa3oBaHMs 00YYAIOIINXCS C 3aJePHKKOI ICUXUUYECKOTO Pa3BUTHSL.



COLEP)KAHUE YUEBHOTI' O ITPEAMETA «XUMMSI»

8 KJIACC

IlepBoHaYa/IbHbIE XMMUYECKUE MIOHATHSA

[IpeameT xumuu. Poab xumuu 8 Hcusnu yenoeexa. Tenau BeliectBa. Du3nueckue
CBOMCTBA BEILECTB. ATpEraTHOE COCTOSIHUE BEIIECTB. Xumus 6 cucmeme Hayk. Yuctoie
BemiecTBa u cmecu. CrocoOw! pazneneHust cMeceit. [IpaBuna 6e3omacHOro oOpamieHus ¢
BEIIIECTBAMH U J1aOOpaTOpHBIM 00OpynoBaHueM. [lowsmue 0 Memooax NO3HAHUS 8
XUMUU.

ATOMBI U MOJIEKYJbl. XUMUYECKHE AIEMEHThl. 3HAKU (CUMBOJIbI) XUMHYECKUX
aneMeHToB. OTHOCUTENbHAS aTOMHas Macca. [IpocTeie u ciokHbIE BellecTBa. ATOMHO-
MOJICKYJISIPHOE YUCHHUE.

Xumuyeckas (popmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB. 3aKOH
nocmosiHcmea cocmaesa eewecms. OTHOCUTENbHAS MOJIEKyJsipHas macca. MaccoBas
JI0JIsI XUMHYECKOTO 2JIEMEHTA B COCIMHEHUU.

OuU3UYECKME U XUMHUYECKHE sBJICHHUA. XuUMHYecKas peakuusa. [IpusHaku
XUMHAYECKUX PEAKIUN. YPAaBHEHUS XMMHUYECKUX PEaKIUi. 3aKOH COXPAHEHHSI MacCChl
BemecTB. Kitaccudpukanuss XUMUYECKMX peakiuid (COCIUHEHMS, pPa3lioKeHUs,
3aMeleHus, 0OMeHa).

XUMHUUYECKUMN SKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUUYECKOU ITOCYAOH, C ITpaBUIaMU
paboTel B mabopaTopuu U NMpuéMaMu OOpalleHUs C JIabOpaTOPHBIM 00OPYIOBAHUEM;
M3ydeHUEe W omnucaHue (U3MYECKUX CBOMCTB 0Opa3llOB HEOPTaHMYECKHX BEIIECTB;
HaOmoneHne puznyeckux (TJIaBJICHUE BOCKA, TASHUE JIbJla, pACTUPAHUE caxapa B CTYIIKE,
KUICHUE U KOHJCHCAIUS BOJIbI) U XUMUYECKHUX (TOPEHUE CBEUH, TPOKAITMBAHUE METHOM
MIPOBOJIOKHU, B3aUMOJICUCTBHE Meja C KUCIOTOM) sBJICHUH, HAOMIOJCHUE U OMHCAHUE
MIPU3HAKOB MPOTEKaHUsI XUMUUYECKUX peakiui (pa3fioKeHue caxapa, B3auMOJICUCTBUE
CEpHOM KUCIIOTHI C XJIOPHI0M Oapws, pasioxenue ruapokcuaa Meau (1) nmpu HarpeBanum,
B3aMMO/ICHCTBHE Kele3a ¢ pacTBopoM cosit meau (II));u3ydenue cnoco0oB paszaeneHust
cMecel (c TIOMONIbIO MarHuTa, (QUIbTPOBAaHWE, BbIMIAPUBAHUE, AUCTHILIALIMS,
xpoMarorpadusi), TPOBEACHUE OYNUCTKHA IMOBAPEHHOMN COJIM; HAOJIOJECHUE W OMHCAHUEC
pEe3yJAbTAaTOB MPOBEACHUS OIMbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MAacCChl;
CO37[aH1E MOJIEJICH MOJIEKYJ (IIaPOCTEPKHEBBIX).

Baxuenue npeacTaBUTeId HEOPraHMYeCKUX BellecTB

Bo3nyx — cmecs razoB. CocraB Bo3ayxa. Kucmopom — 31€MEHT M MpOCTOE
BemecTBO. HaxoxaeHne Kuciaopoaa B mpupoje, GU3NIecKue M XUMHIECKUE CBOMCTBA.
Peakuiuu ropeHus IpOCTHIX U CIOXKHBIX BellecTB. CrocoObl MOTYUYEHUS] KUCIOpoJa B
naboparopun u npomwviuiiennocmu. llpumenenune kucnopona. [lonstue 00 okcumax.
KpyroBopot kucnoposa B nmpupoze. O30 — aniompontas Moou@ukayus Kuciopood.

Tennosotl agppexm xumuueckou peakyuu, mepmoxumuyecKue ypagHeHus, 3K30- u
HAOTEPMUYECKUE PEAKLUU. TONauU6o. y2oib u Mmeman. 3azpsasneHue 6030yxa, yCuieHue

1
31ech U anee KypCUBOM 0003HAYEHBI TEMbI, H3y4€HHE KOTOPBIX TPOBOAMUTCS B 03HAKOMHTENILHOM Iutane. [lemaror
CaMOCTOSTENILHO ONpe/IelisieT 00beM H3y4aeMOoro MaTepHasa.
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NapHUK06020 2 pexma, paspyuieHue 030H08020 CIOA.

Bonopon — aneMeHT u mpocroe BemecTtBo. HaxoxaeHnne Boiopoia B IpUPOJIE,
¢busznueckre U XMMUYECKUE CBOMCTBA (Ha MpUMEpPE B3aUMOCHCTBHS ¢ HEMETaJUIaMU U
OKCHJIAMU METAIJIOB), IPUMEHEHUE, cnocoobl nonydenusi. [IoHsTHE O KUCIIOTaX U COJISX.

KonunuectBo BemectBa. Monb. MosisspHass Macca. 3akoH ABorajipo. MosipHbIi
00bEM ra30B. Pacuersl 1o xumuueckoit popmysie. PacueTsl MacCoBO 10JIM XMMUYECKOTO
AJIeMEeHTa B COSAMHEHUH, KOJIMYECTBa BEUIECTBA, MOJISIPHON MacChl, MOJIIPHOTO 00beMa
ra3oB. Pacu€rel 10 XUMUYECKUM YPAaBHEHUSIM.

Duszuueckue ceoticmea 600vl. Bona. Ee coctaB, cTpoenue u MoJiekyibl. Boda kak
pacmeopumens. PacTBOpel. [lonamue O HACLIWEHHBIX U HEHACHIWEHHbIX PACcmEopax.
Ilouamue pacmeopumocmu eewjecmé 6 ode. Pacduer MaccoBOl J0JIM BELIECTBA B
pacTBope (IIpOLICHTHAs KOHLEHTpauus). MaccoBasg [0yl BellecTBa B PACTBOPE.
Xumuueckue ceoticmea 600bl (pasnodcenue, peakyuu ¢ Hampuem, OKCUOOM Kanbyus,
oxcuoom cepwl (IV) peaxkyuu ¢ memannamu, KUCIOMHLIMU U OCHOBHLIMU OKCUOAMU).
Tlonsimue 06 ocnosanusx. Ponv pacmeopos 6 npupooe u 6 srcusnu yenogexka. Kpyzosopom
80006l 6 npupode. 3arpsi3HEHNE TPUPOAHBIX BoA. OXpaHa M OUYMCTKA MPUPOJIHBIX BO/I.

Baxueiimme  knaccel ~ HeopraHudeckux — coenuHenuil.  Knaccuduxanus
HEOpraHM4yeckux coeauHeHnid. OKcuapl: cocTaB, Kiaccupukanusi (KUCIOTHBIE,
OCHOBHBIE, amgomepHbvie, Heconeobpaszyrowue - Ha npumepe oxcuoa yeaepooa (1) u
oxcuoa azoma (1)), nomenxnamypa. Ionyuenue u XUMHUYECKHE CBONCTBA OKCHIOB
(B3auMoJeiicTBUE C BOJAOW, KucioTtamu, Mmenodamu). OcHoBanus. Knaccudukarms
OCHOBAaHMW: WIENOYM U HEPaCTBOPUMBIE OCHOBaHUA. HomeHknaTtypa OCHOBaHHM.
du3nyecKkue M XUMHUYECKME CBOMCTBAa OCHOBAHUN (B3aMMOJCUCTBUE C OKCHIAMHU
HEMETAJUIOB, KUCJIIOTaMH, COJISIMK ). [lo1yuenue ochoganuil.

Kucnotsi: coctas, knaccudukaius, HOMEHKIATypa, GU3HUYECKUE U XUMUYECKUE
CBOMCTBa (B3aMMOJICHCTBHE C MeETaJZIaMH, OCHOBHBIMU OKCHJIAMH, OCHOBaHUSIMH,
COJIIMM, Ha MIPUMEPE COJISIHOW U CEPHOM KHUCIIOT), cnocobbl nomydenus. P akTUBHOCTH
metaiioB H. H. bekerosa. Conu (cpeliHue): HOMEHKIIATypa COJIel, cnocoowvl noyuenus,
B3aMMOJIEUCTBHE COJIEH C METAJIaMH, KUCIOTaMHU, IIEJI0YaMH U COJISIMH, IPUMEHEHHUE.

[Torsitue 00 amdoTepHBIX TUAPOKCHAAX (HA TpUMEpPE LHUHKA U AIIOMUHUL):
XumudecKkue ceoucmea (63aumooeucmeaue ¢ KUCIOMamu U Weaodamu, pasiodcenue npu
Hazpesanuu) u noaydeHue.

['enernueckass CBA3b MEXAYy KjlacCaMM HEOPraHWYECKUX  COEIUHEHUHU.
['eneTnueckue psapl.

XHAMHYECKUI IKCIIEPUMEHT: KaU€CTBEHHOE OIPEACIICHUE COAEPKaHUs KUCI0pOIa
B BO3/yX€; MOJIyUCHHUE U U3YUYECHHUE CBOWCTB KMCIOPO/a; HaOII0ICHUE B3aUMOICHCTBUS
BEILECTB C KUCJIOPOJOM M YCJIOBHUSI BOSHUKHOBEHHUS U MPEKpallleHus TopeHus (1oxapa);
O3HAaKOMJIEHHE ¢ 00pa3llaMi OKCHUJIOB M ONMCAHUE MX CBOICTB; MOJYyUYECHHUE U U3yUCHUE
CBOWCTB BOJIOpojia (TopeHue); HaOMoeHe o0pas3IoB BEIIECTB KOJUYECTBOM | MOJIb;
UCCIIeI0BaHNE OCOOEHHOCTEN PacTBOPEHMs BEILECTB C Pa3IMYHON PacTBOPUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB € ONPEAEIEHHON MaCCOBOU I0JIEN pAaCTBOPEHHOTO BEIIECTBA;
B3aUMOJICMCTBHUE BOJIbI C METAJUIAMH (HAaTPUEM U KaJbIeM) (BO3MOKHO HCIIOJb30BaHUE
BUJICOMATEPHAIIOB); OMPEJEICHUE PACTBOPOB KUCIOT M IIEJIOYEH C TOMOIIBIO
MHAMKATOPOB; HCCIIEI0BaHUE 00pa3I[0B HEOPraHMUECKUX BEIIECTB PA3IMYHBIX KJIACCOB;
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HaOJIIOJJCHUE W3MEHEHHUs OKPACKM HHJIUKATOPOB B pacTBOpaX KHCIOT U ILIEIOYEH;
u3ydeHue B3aumojiercTBus okcuaa meau(ll) ¢ pacTBOpoM CEpHOM KUCIOTHI, KUCIIOT C
METAJIAMH, PEAKIUM HEUTPAIM3alMK; [OJy4eHUE HEPACTBOPUMBIX OCHOBAHMM,
BBITECHEHHUE OJTHOI0 METAJUIa IPYTUM U3 PACTBOPA COJIN; PELIEHNE DKCIIEPUMEHTAIBHBIX
3a1a4 1o TeMe «BaxkHenmme Kiiaccbl HEOPraHM4ECKUX COEIUHEHUI.

IHepuoanueckuii 3akoH u [lepuoagnueckas cucrema

xumn4yeckux iemMeHToB /. . MenneneeBa. CTpoeHue aToMOB. XUMHYECKasA

cBsI3b. OKHUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKLINH

[TepBbie MONBITKU KIACCHU(PUKAIMA XUMUYECKUX AJIeMEeHTOB. [loHsITHE O Tpymax
CXOJIHBIX AJIEMEHTOB (IIIEJIOYHBIEC U MEITOYHO3EMETBHBIE METAIIJIBI, TAIOT€HBI, MTHEPTHHIE
rasbl). Dnemenmol, Komopwle 00pazyiom amgpomephsvle OKCUObL U SUOPOKCUODL.

[lepuognueckuit 3akoH. Ilepuonnueckas cucremMa XUMHUYECKHX DJIEMEHTOB
. . Menneneea. KopoTkonepuoanas u oaurnonepuoonas dhopmsl Ilepuogudeckoit
cucteMbl xumuueckux 3eMeHToB . 1. Menneneesa. [lepronsl u rpynnsl. Ou3zndecKuii
CMBICJI OPAJIKOBOTO HOMEPA, HOMEPOB MEPHO/IAa U TPYIIIBI SJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX sAnep. Mzomonwl. InekTpoHbl. CTpoeHUE
AJIEKTPOHHBIX 000J0YeK aTOMOB NEpBbIX 20 xuMuyeckux 3naemeHToB llepuoanueckoit
cucrembl JI. WM. MenneneeBa. XapakTEpUCTUKA XWMHUYECKOTO 3JJIEMEHTA IO €r0
nonoxenuto B [leprnoanueckoit cucreme /1. I. Menneneena.

3axonomepHocmu UsMeHeHUsl C8OUCME INEMEHMO8 MAlbIX NEePU0008 U 2NAGHbIX
noozpynn, 6 3ABUCUMOCMU OmM AMOMHO20 (NOpsA0K06020) Homepa 3Hauenue
Ilepuoouueckoco 3axkona u Ilepuoouueckoii cucmemvl XUMUYECKUX DNEMEHMO8 OJisl
pazeumus Hayku u npaxmuxu. /. M. Menoenees — yuénwviil u epaircoanun.

Xumuyeckass cBsi3b. KoBajeHTHas (mojsipHass W HEMOJISIpHAsi)  CBA3b.
InexmpoompuyamenbHOCmb AMOMO8 XUMUYeCcKux snemenmos. IoHHast CBA3b.

Crenenp okucneHus. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. [Iponeccsl
OKHCIICHUS U BOCCTAaHOBJEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

XUMHUYECKUI OKCIEPUMEHT: H3yueHHe oOpaslloB BEIIECTB METaUIOB U
HEMETAJJIOB; B3aMMOJICMCTBUE TMAPOKCUIA IIMHKA C PACTBOPAMH KHUCIOT W IIEJIOYEH;
MIPOBEJICHUE OTBITOB, WITIOCTPUPYIOIIHUX MPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakiuy pa3ioKeHus, COSTUHEHUS).

MesxknpeaMeTHbIe CBA3H

Peamuzamuss MeXNpeIMETHBIX CBSI3€M TpM HM3yYeHWH XUMUA B 8 Kiacce
OCYIIIECTBIISIETCS Yepe3 UCITOIh30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TTOHATHH, TaK
Y TIOHATUH, SIBJSIFOIIMXCS CUCTEMHBIMHM JUJI1 OTAECIBHBIX NPEAMETOB €CTECTBEHHO-
HAay4YHOTO LHKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHSTHS: HAYYHBINA (aKT, TUTIOTE3a, TEOPHS, 3aKOH,
aHanu3, CHUHTE3, Kiaccu(ukanus, NEePUOJAUYHOCTb, HAOIIOJCHUE, HKCICPUMEHT,
MOJENUPOBAHUE, UBMEPEHUE, MOJIEIb, SIBJIEHUE.

@dusuka: Marepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIW], U30TOIIbI,
pPaIMOaKTUBHOCTh, MOJEKYJIa, DJIEKTPUUYECKUM 3apsil, BELIECTBO, TENO, OOBEM,
arperaTHOE COCTOSIHHE BEIEeCTBa, Ta3, (PU3UUECKHE BEIUYUHBI, €IMHUIIBI U3MEPEHHUS,
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KOCMOC, TJIaHEeTHI, 3BE3/1b1, COITHIIE.

buonorus: orocunTes, npixanue, ornocdepa.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE OPObI, MOJIE3HBIC
MCKOTIaeMbI€, TOTUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMHUYECKASl PeaKIMs

[lepnognuecknit 3akoH. llepmomamueckass cucremMa XHMHYECKHX JJIEMEHTOB
H. . MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEpPHOCTH B HM3MEHEHHHM CBOWCTB
XUMUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KM, KAJIbLUSI U UX COCTUHECHUI B
COOTBETCTBHHM C IOJIOKECHUEM 3JIEMEHTOB B [leprHoANMYECKON CUCTEME U CTPOCHUEM UX
aTOMOB.

CrpoeHue BemiecTBa: BHUAbl XUMHUYECKON CBSI3U. THUIBI KPUCTATMYECKHUX
PELIETOK, 3A8UCUMOCHb CE8OUCME BeUjeCm8d Om Muna KpPUCMALIUyeckol peueémrku u
BUOA XUMUYECKOU CE53U.

Knaccuduxaiys 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB (MEXTYHApOIHAS U
TpUBHabHAsA). XUMUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHbIM KjaccaM
HEOPraHUYECKUX COETUHEHUM, TeHeTUUECKas CBSI3bh HEOPTraHUUECKUX BEIECTB.

Knaccuduxaiys XMMUYECKUX PEaklvil M0 pa3IMuHbIM MpU3HAKaM (M0 YUCITY U
COCTaBY YYacCTBYIOIIMX B PEaKIMH BEIIECTB, MO TEIIOBOMY 3 (EKTy, MO0 M3MEHEHUIO
CTEIICHEH OKHUCJICHUS XUMHUYCCKHUX DJIEMEHTOB, IO 00pamumocmu, HO VYACMUIO
Kamanuzamopa). IK30- U SHAOTEPMUUECKUE PEAKIUU. TepmoxumuuecKue YypasHeHus.

Ilonamue o ckopocmu xumuueckou peaxyuu. Ilonamue 06 obpamumvix u
HeoOpamumuvlx xumudeckux peaxyusx. llowsmue o0 20MO2eHHbIX U 2emMepPOeHHbIX
peaxyusx. [lonamue o xumuueckom pasnogecuu. CmeweHue Xumuieckoeo pagHo8ecuUsl.
Dakmopul, eIUAOWUE HA CKOPOCb XUMUYECKOU peakyuu U NOJIOAHCeHUe XUMULECKO20
pasHosecusl.

OKHCIUTEIIFHO-BOCCTAHOBUTEIIHLHBIC peaxkuuu, AIEKTPOHHBIN Oaianc
OKHCJIMTEIIbHO-BOCCTAHOBUTENIbHON peakiuu. COCTaBICHUE YPABHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIMNA C UCIIOIb30BaHUEM METO/Ia AJIEKTPOHHOTO OajaHca.

Teopus 3AEKTPOJIUTUYECKON TUCCOLMALIMU. IDJIEKTPOJUTHYECKAs JTUCCOLHAIA.
DJIIEKTPOJIUTHI U HEANEKTPOIUThI. KaTHOHBI, aHWOHBI. Mexanusm ouccoyuayuu eewyecms
C PA3IUYHLIMU 8UOaAMU Xumudeckou cessu. [lonamue o cmenenu ouccoyuayuu. CUbHbIC
U ciabbIe AJIEKTPOITUTHI.

Peakiu nonHoro obMmeHa. Y cioBUsl IPOTEKAHUS PeaKIuii HOHHOTO OOMEHa /0
KOHIIA. [TonHbBIE M COKpalllEHHbIC HOHHBIE YPABHEHUS peaklnil. XMMUYECKHUE CBOWCTBA
KHCJIOT, OCHOBaHUW M COJeHd B CBETE MPEACTaBICHUNA 00 JIEKTPOJUTHIECCKON
nucconmanuu. Cpenga pactBopa. KauecTBeHHbIE peakIMUd HAa KAaTHOHBI UM AHUOHBI:
XJopua-, OpoMuna-, womuA-, cyiabdar-, KapOoHAT-, CcHIMKaT-, (ocdar- aHUOHBI;
THIPOKCH/I-HOHBI; KATHOHBI aMMOHHMSI, MarHuUs, KaJIbIUs, aTIOMUHU, xKene3a (2+) u (3+),
menn (2+), IMHKA, MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX.

XUMUYECKUI HKCHEPUMEHT: O3HAKOMJICHHE C MOJEISIMU KPUCTAJUTMYECKUX
pPEmETOK HEOPTaHMYECKUX BEIIECTB — METAJIOB U HEMETaJUIoB (TpaduTa U aimMasa),
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CIIOXHBIX BEIIECTB (XJIOpUAA HATPHUA); HCCIEAOBAaHHE 3aBUCHUMOCTU CKOPOCTH
XUMUYECKOM peaklMu OT BO3JCUCTBHUS Pa3IMYHBIX (PAKTOPOB; HCCIEAOBAHUE
ANEKTPOIIPOBOJAHOCTH PACTBOPOB BEILIECTB, IPOLIECCA IUCCOUHUALMN KUCIIOT, IEJI0YEN U
cojiei  (BO3MOXXHO  HCIOJB30BAHHE BHJIEOMATEPHANIOB); IMPOBEACHUE  OIIBITOB,
WUTIOCTPUPYIOMINX MPHU3HAKUA IMPOTEKAHUs peakluid HMOHHOTO oOMeHa (oOpa3oBaHue
ocaJka, BBIJIEJICHHE Ta3a, 00pa30BaHUE BO/JIbI); OIMBITOB, WUTIOCTPUPYIOMINX HTPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIHUl  (FOpeHue, peakuuu pasoKeHHUs,
COEIMHEHHUS]); PACIO3HABAHWE HEOPraHWYECKMX BEIIECTB C MOMOUIbIO KayeCTBEHHBIX
pEeakLMil Ha HOHBI;, pELIEHUE SKCIIEPUMEHTAIBHBIX 33]a4.

HemeTa/Jibl U UX COeIMHEHUS

OO6mass xapakTtepucTuka rajoreHoB. (OcoOE€HHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe CTeTeHU oKuciaeHus. CTpoeHue 1 Gu3nyecKrue CBONCTBA MPOCTHIX BEUIECTB
— raJioreHoB. XMMHUYECKHE CBOMCTBA Ha MPUMEPE XJIopa (B3aNMOJICHCTBUE C METAIIIIAMH,
HEMETaJIaMH — BOJOPOJOM M KHCIOPOJAOM, wenouamu). Xmopoomgopona. ComsHas
KHCTIOTA, XUMHUYECKHE CBOWCTBa, noOayYyeHue, TpPUMEHEHUe. [lelicmsue xnopa u
X7I0p08000POOA HA Op2aHusM uenosekd. BaxHeWmne XJIOpPHIbI U WX HAXO0XICHHEC B
pupo/Ie.

OO6mas xapakrtepuctuka 35eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB KHCJIOPOJa U cepbl. XapaKTepHbIE CTETIEHN OKHCIICHUSI.

CrpoeHue u (¢u3MyYeCKUe CBOMCTBA MPOCTHIX BELIECTB — KHUCIOPOAA U CEpBHI.
AnnoTponHble MOAUGUKALMK KUCIOpPOJa U cepbl. XUMHUYECKHE CBOMCTBA CEpbl
(B3auMoOJIEHiCTBUE C HeMmemanlamMu — BOJOPOJOM U KHCJIOPOJIOM, MeETajlaMH,
KOHYEHMPUPOBAHHbIMU A30MHOU U cepHou kucromamu). CepoBOIOPOJ: CTPOCHHE,
¢uznyeckue U XMMHUYECKUE CBOMICTBa (KUCIIOTHBIE U BOCCTAHOBUTEIIbHBIE CBOWCTBA).
Oxcupl cepbl Kak MpeICTaBUTENN KUCIOTHBIX OKcU0B. CepHasi KuciaoTa: Gu3nyecKue
U XUMHUYecKkue cBoWcTBa (oOmme u crnemuduyeckue). Coau CepHOM KHUCIOTHI,
KayeCTBEHHasl peakuus Ha cynbdar-uon. CepHucTas Kuciorta. Xumuueckue peaxyuu,
nexcawjue 8 OCHO8€ HNPOMBIULIEHHO20 CNnocoba NONYYeHUus CEepHOU  KUCIOMBb.
Haxoxnenue cepol u €€ coenquaenni B ipupone. [Ipumenenne cepsl n ee COeTMHEHUN B
ObITYy W B TPOMBIIIJICHHOCTU. Xumuyeckoe 3acpsA3HeHue oKpyxcaroueli cpeovl
COCOUHEHUAMU Cepbl (KUCIOMHbLE 00JHCOU, 3a2PA3HEHUe 8030YXA U 8000EMO8), CnoCcoOb
€20 npedomepauieHus.

OO61ast xapakTepucThKa 3J1IeMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOEHHUS ATOMOB
azota u gocdopa, XapakTepHbI€ CTEIIEHU OKUCIICHUS.

A30T, pacmpocTpaHeHHE B Tpupoje, (puMyeckue W XUMHUYECKHUE CBOMCTBA
(B3auMoOJeHCTBUE C MeTaJJIlaMd M HEMETaUlaMU - KHUCIOPOJAOM U BOJIOPOJOM).
Kpyroeopor azora B mnpupone. AMMmuak: (U3MUECKHME W XUMHUYECKHE CBOWCTBA
(okucieHre, OCHOBHBIE CBOICTBA BOJHOTO PAacTBOpaA), noyueHue u npumenenue. Conu
aMMOHHS: COCTaB, PU3NUECKHE U XUMHUUECKHE CBOMCTBA (pa3ioKEeHUE, B3aUMOICHCTBUE
CO IIeNo4YaMH), mpuMeHeHue. KadecTBeHHas peakiys Ha HMOHBI aMMOHHS. A30THas
KHCIIOTa, €€ (QU3NUecKrne W XUMUYECKHE CBOWCTBa (00mme u crenuduieckue),
nonyyenue. Hutpatsl (paznoxenue). Azotucras kuciora. Mcnoyib30BaHNE HUTPATOB U
coJiell aMMOHMsI B KaueCTBE MHHEPAIbHBIX YIOOpeHUM. Xumuueckoe 3azpsasHenue
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OKpYHCaroweri cpeovbl COeOUHEHUAMU a30Mma (KUCIOMHble Q0HCOU, 3azpsaA3HeHUe 8030YXd,
NnOYBbL U BOOOEMOB).

dochop, arromponnvie moouguxayuu gocgopa, bU3MHECKUEe U XUMHUCCKHUE
CBOMCTBa (B3aUMOJEUCTBUE C METaUIAMU, HEMETaNIaMU, KOHYEHMPUPOBAHHbIMU
azomnoii u cepuoti kucromamu). Oxcun ¢ocdopa (V), oprodochopHas kuciora:
buznueckue M XUMUYECKUE CBOICTBa, noayyenue. I[lonamue o MuHepanbHvix
yoooperusax: Humpamsl U Gocpamol. Ilonamue o komniekcHvix y0ooperusx. Oo6mas
XapaKTepUCTHKa 3j1eMeHTOB [V A-rpynmbel. OcOOEHHOCTH CTPOCHHS aTOMOB YIJIepoJa U
KpeMHUs. BajJeHTHOCTh, W XapaKTepHbIC CTEICHHW OKHCJICHHS aTOMOB YIjiepojaa M
KkpeMHuus. PacnipoctpaHeHue yriaepoaa B MPUPOJIe, XapaKTEPHbIC CTEIICHN OKUCICHHUS.

VYrnepoa, amwtorponHele Moaudukanuu (rpadur, anmasz), Qusnyeckue u
XMMHYECKUE CBOMCTBA POCTHIX BEIICCTB (B3aUMOICHCTBHE C METAJJIaMH, HEMETAJIJIAMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHol Kuciomamu). AncopOuus. Kpyropopor
yraepoaa B mpupoae. Okcuasl yriepona, ux (pu3MYeckrne U XUMHYCCKHE CBOWCTBA,
MOJIydeHWe W TIPUMCHCHHE, JCeHCTBHE HAa OpraHW3M UYeJOBEKa. JKoaocuyecKue
npoobaemvl, cesa3amnuble ¢ okcuoom yeaepooa(lV), eunomesa enobanrvro2o nomenienus
KAUMama, napHukoeuvlii 3¢gexm. YTOIbHAS KHUCIOTa W €€ CONM, UX (PU3NICCKUE U
XUMHUYECKHE CBONCTBA, noyueHue u npumenerue. KadecTBeHHas peakiys Ha KapOoHaT-
noHbl. Vcronp30Banne KapOOHATOB B OBITY, MEIHUIIMHE, POMBIIIIEHHOCTH B CEIbCKOM
XO34UCTBE.

OO6mume mpeacraBieHus 00 OCOOEHHOCTAX COCTaBa W CTPOEHUS OPTraHUYECKUX
COEAMHEHUN yriepo/a (Ha mpuMepe MeTaHa, dTUJICHa, 3TaHOJIa, YKCYCHOU KUCJIOTHI. Mx
cocmas u xumuieckoe cmpoenue. Knaccugpuxayusa opeanuveckux sewecms. llonstue o
OMOJIOTMYECKH BaYKHBIX BEIECTBAX: XKHUPaX, OCIKaxX, YIICBOIaX — U UX POJIU B KU3HU
yenoBeka. MamepuanbHoe eOUHCME0 0P2aHUYECKUX U HeOP2AHUYECKUX COeOUHEHUII.

Kpemuuii, ero ¢usnueckne © XUMHUYECKHE CBOWCTBa (Ha MpHUMeEpe
B3aHMOJICHCTBHSI C METAJUTAMH U HEMETaJlIaMu ), noayuerue u npuMmenenne. Coedunenus
Kpemuusi 8 npupode. Obwue npedocmasnenus o6 oxcuoe kpemuusa(lV) u xkpemuuesgot
kucrome. Cunuxkamol, hpusuyeckue u Xumudeckue c8olUCmed, noayyeHue u npumeHenue 6
ObIMY, NPOMBIUNEHHOCIU (8 MeOUYUHCKOU, IAeKMPOHHOU, CMPOUMEeNbHol U Op.).
Baoicnetiuwue cmpoumenvhvie Mamepuanvl: KepamMukd, CMeKio, yemenm, OemoH,
arcenezobemon. Ilpobremvl 6e30nacH020 UCTOIL30BAHUS CIPOUMETLHBIX MAMEPUATO8 8
NOBCEOHEBHOU JHCUZHU.

XUMUYCCKUH JKCIEPUMEHT: HW3YYCHHE OOpaslloB HEOPTaHWUYSCKHUX BEIICCTB,
CBOWMCTB COJISHOH KHUCJIOTBI; TIPOBEJCHUEC KAaYeCTBEHHBIX PEAKIMA Ha XJIOPUA-WOHBI U
HAOJIIOJICHUE TIPU3HAKOB HMX TIPOTEKAHUWS; OTBITHI, OTpaXkarolmme (QHU3NIeCKHe u
XUMHYECKHE CBOWCTBA TaJIOTEHOB M WX COCIWHEHUH (BO3MOYKHO HCITOJIb30BAHHE
BHUJICOMATEPUAIIOB);  O3HAKOMJIEHHE ¢ oOpa3namMu  XJOpUJ0B  (TaJIOTE€HUIOB);
O3HAKOMJICHHE C 00pa3laMu cepbl U €€ COSAMHEHUSMH (BO3MOXKHO HCIIOJIB30BaHUE
BUJICOMATEpPHAIIOB); HAOJIOACHHWE IIpollecca OOYyIIMBaHUS caxapa TIOj JEHCTBUEM
KOHIICHTPHUPOBAHHON CEPHON KHUCIOTHI; M3y4YeHNE XUMUIECKIX CBOMCTB pa30aBICHHON
CEpHOU KHCIIOTHI, TPOBEJICHNE KaUeCTBEHHOW peaKIny Ha Cynb(aT-uoH U HaOIIoIeHNe
Npu3HaKa e€ MpOoTeKaHus, O3HAKOMJIEHHE C (PU3MYECKUMH CBOMCTBaMHU a3oTa, ¢ochopa
U UX COCAMHECHUH (BO3MOYKHO MCIIOJb30BaHUE BUICOMATEPHAIIOB), 00pa3IiaMy a30THBIX
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1 (pochopHBIX YIO0OpEHUI; IOJyUYEHUE aMMUAKa U U3YYEHHUE €r0 CBOMCTB; MPOBEICHUE
KayeCTBEHHBIX pEakUUii Ha MOH aMMOHHMS U (pochaT-MOH M U3YyUEHHUE MPU3HAKOB HUX
IIPOTEKAHUSA, B3aWMOJCUCTBUE KOHLUEHTPUPOBAHHOW a30THOM KHUCIOTBI C MEIBIO
(BO3MO>XHO HMCHOJIB30BAHUE BHUIECOMATEPHUATIOB); U3yUYEHNUE MOJENEH KPUCTATUIMYECKUX
pemérok anMasa, rpadura; 03HAKOMIICHHE C MPOIECCOM aAcOpOLUU PacTBOPEHHBIX
BCIIECTB AKTUBUPOBAHHBIM yIVIEM M YCTPOMCTBOM IPOTHMBOrasa; IIOJy4EHHUE
YIJIEKUCIIOTO ra3a U U3y4Y€HUE €ro CBOMCTB; IPOBEIACHUE KAYECTBEHHBIX PEAKIUM Ha
KapOOHAaT- ¥ CHWJIMKAT-UOHBl U U3y4YEHHE MPU3HAKOB UX MPOTEKaHMs; 03HAKOMIIEHUE C
IIPOAYKLMEN CUJIMKATHOM IPOMBIIUICHHOCTH; PELICHUE DKCIIEPUMEHTAIBHBIX 3a1a4 110
Teme «BaxHenme HeMeTaibl ¥ UX COCIUHEHHUS.

MeTasuibl 1 MX COeTUHEHUS

OO6mrast xapakTEPUCTHKA XUMHUECKUX JJIEMEHTOB — METAJJIOB HA OCHOBAHUH UX
noJioxkeHus B Ilepuoguueckon cucreme xumuueckux aiaemeHToB [[. . MenneneeBa u
cTpoeHusi atomoB. CTpoeHue MeTauioB. MeTaumyeckas CBsI3b M METaIMYeCKas
KPUCTAJUINYECKAsA PEMIETKA. OJJNEKTPOXUMUYECKUN PAN HANPSIKEHUH METaJJIOB.
duznyeckue U XMMHUYECKHE CBOMCTBA METAJIOB (B3aUMOJACHCTBHE C KHCIOPOJOM,
BOJIOM, kucinotaMu). Obwue cnocodwl nonyyenus memannos. llowamue o kopposuu
Memainnos, OCHOBHble Cnocobvl 3auwjumvl ux om xopposuu. Cniaewl (cmanb, 4yeyH,
0IpAIOMUHUL, OPOH3A) U UX NPUMEHEHUEe 8 ObIMY U NPOMBIULIEHHOCTU.

[llenounsle MeTayuibl: mnoJoxkeHue B llepuogmueckon cHUCTEME XHMUYECKUX
anemeHToB [l. 1. Menzaeneesa; ctpoenue aromoB. Haxoxnenue B npupone. Gusnueckue
U XMMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCUABI U TUAPOKCUIBI HATPUS
u Kanus. [IpyuMeHeHure meI0YHbIX METAIIOB U UX COEUHEHUM.

[IlenouynO3eMeENbHBIE METAJUIBI MATHUM U KaJbLMI: TTOJ0KEHUE B [leprnoanueckon
cucreMe xuMuueckux aeMeHToB 1. 1. MenaeneeBa; CTpoeHHE UX aTOMOB; HAX0XKICHUE
B mnpuponae. Prusnyeckue M XMMHUYECKHE CBOWCTBA MarHus M Kanblus. BaxnHenmme
COCIMHEHHUS Kaiblus (OKCUM, TUJIPOKCHUI, COIM). Kécmrxocmb 600b1 u cnocobvl eé
YCMpPAaHeHus.

AJIFOMHUHUN: TIOJIOKEHHE B [leproanueckor CUCTeME XUMHUYECKUX DIIEMEHTOB
. W. Menneneesa; crpoeHue aroma; HaxoxAeHue B npupoac. Dusmyeckue u
XUMHYECKHE CBOMCTBA alMOMHUHHSI. AMQOTEpHBIE CBOICTBA OKCHIAa W THUIPOKCHIA
ATIOMUHHSL.

Keneszo: nonoxkenue B Ileproanyueckoil cHUCTEME XHMHUYECKHX JJIEMEHTOB
. . MeHnneneeBa; CTpoeHUE aToMma; HaxXxoxAeHuWe B mnpupoae. Dusmyeckue u
XUMHUYECKHE CBOMCTBA *keje3a (B3auMOJeHCTBUE ¢ METalIaMH, KHCJIOTaMU U COJISIMU).
Oxcupel, ruapokcunl u conu xenesa(ll) u sxeneza(Ill): coctas, cBOWCTBa U noyueHuUe.

XUMUYECKHI SKCIIEPUMEHT: 03HAKOMJIEHUE C 00pa3liaMu METaJUIOB U CILIABOB, UX
(Gu3HYeCKUMU CBOMCTBAMH, HM3YyYCHHE PE3YyJIbTATOB KOPPO3UH METALIOB (BO3MOYKHO
UCIIOJIb30BAaHUE BHUJIEOMATEPHAIIOB), OCOOCHHOCTEN B3aUMOACHCTBUS OKCH/IA KaJIbIUs U
HATpPHs C BOJOM (BO3MOKHO MCIOJIB30BAHUE BUIEOMATEPHAIIOB); UCCIIEI0BAHUE CBOMCTB
AKECTKOM BOJBI, MpPOIECCa TOPEHHUS JKelie3a B KHUCIOpoJe (BO3MOMXKHO HMCIOJb30BaHHUE
BUJIEOMATEPUAIIOB); MIPU3HAKOB MPOTEKAHUSI KAUYECTBEHHBIX pPEaKIMil HA UOHBI (MarHus,
Kalblud, amoMuHus, 1uHKa, kenesa(ll) u xeneza(Ill), mequ(ll)); nabmoaenue u
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ONMCAHUE MPOIECCOB OKpAIIMBAHUS IIJJAMEHM HOHAMM HATpHS, Kalus U KaJlbIUd
(BO3MOKHO HCIIOJIb30BAHHUE BHUECOMATEPHUAJIOB); MCCIeN0BaHHEe aM(OTEpHBIX CBOWCTB
TUAPOKCHUAA ATFOMUHUS U TUAPOKCHUAA [IMHKA; PEIICHUE SKCIIEPUMEHTAIBHBIX 337a4 110
TeMme «Bakuelnine MeTaaibl U UX COSTUHECHUS.

Xumus u okpyxycarouwas cpeoa

Hoevie mamepuanvl u mexuonoeuu. Bewecmea u mamepuanvl 6 no8ceoHesHOU
oHcuzHu  uenoseka. Xumus u 300poeve. besonacnoe ucnonvzoganue eewjecms u
Xumuyeckux peaxkyuii 6 owvimy. Ilepsas nomowb nNpu  XUMUYECKUX — 0HCO2AX
u ompasnenusx. OcHOBbl 3KOI02UYECKOU 2pamomuocmu. Xumuueckoe 3azpsa3HeHue
OKpydHrcaroufeti cpeowl (npedeibHas oonycmumas konyeumpayus eewjecms — I/[K). Ponw
XUMUU 8 peueHUU IKOJI02UUeCKUX NPooieM.

Ilpupoonvie ucmouyHuxku yeneeo0opooos (y2oivb, NPUpPoOOHblll 2a3, Heghmy),
NPOOYKMbL UX NepepadomKu, ux pojib 8 ObIMY U NPOMbIULLIEHHOCHIU.

Xumuueckuil dKCnepumenm: u3yueHue oOpa3yo8 Mamepuaios (Cmekuio, Cnidagol
Memaios, NOIUMepHble MAMepuabl).

Me:xnpeaMeTHbIE CBSA3H

Peanm3amuss MEXIpPEAMETHBIX CBA3€H MpU MU3yYeHWW XHUMHH B 9 Kiacce
OCYIIIECTBIISIETCS Yepe3 UCIIOIh30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MMOHSATHH, TaK
U TIOHATHM, SBJSIONIUXCS CHUCTEMHBIMU IJii OTICIBHBIX MPEAMETOB E€CTECTBEHHO-
HAyYHOTO ITUKIIA.

OO01mue ecTeCTBEHHO-HAYYHBIC TIOHSTHS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHalaM3, CHUHTE3, KiIaccu(UKaIus, TEPUOJUIHOCTh, HAONIOJCHUE, OKCICPUMEHT,
MOJICIMPOBAaHUE, W3MEPEHHE, MOJIeNb, SBIICHHE, MApPHUKOBBIM A EKT, TeXHOJIOTHS,
MaTepHaIbI.

dusnka: MaTepusi, aTOM, AJIEKTPOH, MPOTOH, HEHTPOH, MOH, HYKJIHU, H3OTOIIHI,
PagMOaKTUBHOCTh, MOJIEKYJa, dJCKTPUUYSCKUNA 3apsii, TMPOBOJHUKH, TOTYIPOBOJTHHUKH,
JUDJICKTPHUKH, (POTOIIEMEHT, BEIIECTBO, TEJI0, 00hEM, arperaTHOe COCTOSTHHE BEIICCTBRA,
ra3, pacTBOp, PacTBOPUMOCThb, KPHCTAUIMYECKAs pPENIETKa, CIUIaBbl, (U3HUCCKHEC
BEJTUYMHBI, CAUHUIBI H3MEPCHHS, KOCMHUYECKOE TPOCTPAHCTBO, IIAHETHI, 3BE3MIHI,
ComHue.

buonorus: ¢otocuHTe3, aBIXaHWe, Owocdepa, HIKOCHUCTEMA, MHHEPATLHBIC
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpasbl, TOPHbIE MOPOJbI, MOJIE3HBIC
UCKOIIaeMbI€, TOTIJIMBO, BOJTHBIE PECYPCHI.

IIpumepHbIe TEMbI IPAKTHYECKUX PadoOT:

1. JlabGopatopHoe oOopynoBaHHMe U TpueMbl oOpamieHuss ¢ HuM. [IpaBuna
0e301acHOM pabOThl B XUMUUYECKOM JTabopaTOpUH.

2. OuncTKa 3arpsA3HEHHON TOBapEHHOM COJIH.

3. [Ipu3Haky MpOTEKaHUS XUMUIECKUX PEAKITHIA.

4. TlomydeHre KUCIOPO/ia ¥ U3YUCHHE €r0 CBOMCTB.

5. [lomyueHue BOIOpO/Ia U H3yUEHUE €TO CBOMCTB.
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6. [IpuroToBieHue pacTBOPOB C OMPEICICHHOW MAacCOBOM J10JIe€ll pacTBOPEHHOTO
BEILIECTBA.

7. PemeHue DSKCHEpUMEHTAIBHBIX 3adad 1o Teme «OCHOBHBIE KJIACChl
HEOPraHUYECKUX COCIUHECHUIN.

8. Peakuium nonHoro ooMeHa.

9. KauecTBeHHBIE peaKIMK HAa HOHBI B paCTBOpE.

10. ITony4yenune aMMuaka u U3y4yeHUE ero CBONCTB.

11. ITosrydyeHne yrieKuciIoro ra3a U U3y4eHHe €ro CBOMCTB.

12. Pemenne skcniepuMeHTaNbHbIX 3a1a4 1o Teme «Hemeramnst 1V — VII rpynn u
UX COCIUHEHUN.

13. Pemenne skciepuMeHTAIBHBIX 3a7a4 10 TeMe « MeTauTbl U UX COSTUHEHUS».

[Ipy npoBeaeHMM TMPAKTUYECKOW pabOThl KaXIblii €e H3Tal BBIOJHACTCS

oOyuaromumucsa c¢ 3IIP BmecTe ¢ yuuTenemM M oA €ro pykoBOACTBOM. Ha mocke
00s3aTENbHO BBIBEIIMBAIOTCS TpaBUjia TEXHUKH O€30MAaCHOCTH, COOTBETCTBYIOIIKE
JaHHOMY BHUAY paOOThl, JaeTcs MpaBuibHAas 3anmuch (OPMYJ U YKa3bIBAaeTCs IeJib
nposeneHus padoThl. [Ipu HEOOXOIUMOCTH AaeTCsl BU3YaldbHbIN aIrOPUTM BbITOJHEHUS
3alaHusl. DTO CMOCOOCTBYET OCO3HAHUIO OOYYAIOIIMMMCS BBITIOJTHSAEMBIX JCHCTBUI U
IIOJIYYE€HHOTO pE3yJbTaTa.

IIpumepHbIe KOHTPOJIbHO-U3MEPHUTEIbHbIE MATEPHAJBI 10 XUMUH

Jlns opraHu3aluu TMPOBEPKU, y4e€Ta M KOHTPOJS 3HAHMM OOydYaromuxcs 1o
IpeIMETy MPEeAYyCMOTPEHBI KOHTPOJIbHBIE PA00ThI, CAMOCTOSATEIbHBIE pa0OThI, 3aU€ThI,
npakTUyeckue padoThl, TecTupoBaHue. OAHUM H3 METOJOB KOHTPOJS PE3yIbTaTOB
oOyuenus: oOyuaromuxcsi ¢ 3IIP sBiasercs MeToN NOJUMBAPUATUBHOIO 3KCIIpECC-
TECTUPOBAHUS C KOHCTPYHPYEMBIMH OTBETaMU. Ero OTIMYHUTEIBHBIMH YEPTAMH
SBISIFOTCS. ~ OTICPAaTUBHOCTh,  BBICOKAs  CTCNEHb  WHAWBUIyaM3allid  3HAHWH,
CPaBHUTEIHHO MaJIbIC 3aTPAThl BPEMEHU U TPY/la Ha TPOBEPKY OTBETOB O0yUAFOIIINXCA.

Hns oOydarommxcsa ¢ 3[IP Bo3MOXkHO M3MeHEHHE (POPMYIMPOBKH 3aJaHUN Ha
«TIOIIATOBYIO», QJaNTalusl MpeiaraeMoro 0o0yJaronemMycsi TeCTOBOro (KOHTPOJIBHO-
OIICHOYHOTO) MaTepuajia: HWCIOIb30BAHUE YCTHBIX W THMCHBMEHHBIX WHCTPYKIIUH,
YIOPOIIEHUE JIIMHHBIX CJIOKHBIX (POPMYIUPOBOK WHCTPYKIIMH, PEIICHUE C OMOpON Ha
aJITOpUTM, 00pas3ell, UCIIOIb30BaHUE CITPABOYHON MH(MOPMAIIHH.

KonTpoJsibHbIE pa00THI IO TEMaM

B paboueii mporpamme npeaycMoTpeHo 10 KOHTpOIbHBIX paboT:
Konmponvnas paboma Ne 1. BemecTBa u XUMHUYECKUE PEAKITUU.
Konmponvnas paboma Ne 2. Kucnopoa. Bonopoa. Bona.

Konmponvnas paboma Ne 3. OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX COCTMHEHUM.
Koumponvnas paboma Ne 4. Ctpoenne aroma. XuMHUYECKast CBS3b.
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Konmponvnas paboma Ne 5. UToroBast pabota 3a Kypc 8 kiacca.
Konmponvnas paboma Ne 6. IloBTopeHue u yriyojieHrue 3HaHUH OCHOBHBIX
pas3aenoB Kypca 8 kiacca.

Konmponvnas paboma Ne 7. DNeKTpoIUTHUECKAS TUCCOMAITUSA. XUMUYECKUE
peaKkIuu B pacTBOpax.

Konmponvnas paboma Ne 8. Baxxueime HEMETaUTbl K KX COCTUHCHHS.
Konmponvnas paboma Ne 9. Baxxuelme METaJIbl K UX COCTUHCHHUS.
Koumponvnas paboma Ne 10. Utorosas pabora 3a Kypc 9 kiicca.
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IJNTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYHEGHOI'O ITIPEJIMETA
«XUMU» HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHIMSA

JIMYHOCTHBIE PE3YJ/IBTATDI:

MOTHBALMS K 00YUYEHUIO U LIeJICHAPaBICHHON O3HABATEIbHOMN 1€ATEIbHOCTH;

YCTaHOBKA Ha OCMBICIICHHE JIMYHOTO OIbITa, HAOIIONEHUHN 32 XUMHYECKUMU
AKCIIEPUMEHTAMH;

OpMEHTallMsl Ha MpaBuia HHIAUBUAYAIbHOIO M KOJUIEKTMBHOIO O€30I1aCHOrO
IIOBEJEHUS IIPU B3aUMOJCHCTBUN ¢ XMMUYECKUMU BEIIECTBAMU U COCIMHECHUSIMU;

IPAKTUYECKOE U3yUeHUe NMpoeccuil U Tpyia pa3InyHOro poJa, B TOM YHUCIIE Ha
OCHOBE IPUMEHEHMSI H3Yy4aeMOIo TMPEAMETHOIO 3HaHMs (Hampumep, J1abopaHT
XUMHUYECKOTO aHaJIn3a);

YBaXXEHUE K TPYAY U PE3YJIbTATAM TPYIOBOM JAESITEIBHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY IIOCTPOCHMIO JaJbHEWIIEW WHAUBUIYaJIbHON
TPAaeKTOPUU OOpa30BaHMA HAa OCHOBE OpPUEHTHPOBKM B Mupe mnpodeccuil u
npodhecCHoHANBHBIX NPEANOYTEHHH, YBAKUTEIHHOTO OTHOIICHUS K TPYAY;

OCO3HAHUE CBOETO MOBEJICHUS C TOYKH 3PEHUSI OTACHOCTH WJIM 0€30MaCHOCTH IS
ce0s WK JUIsl OKPY>KaroUIuX;

OCHOBBI IKOJIOTHYECKON KYJIBTYpPbI, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO
HKOJIOTUYECKOTO MBIIUIEHUS, PUOOPETEHUE OMbITa SKOJOTUYECKU OPUEHTHUPOBAHHOU
MPaKTUYECKOMN JAESTEIbHOCTU B dKU3HEHHBIX CUTYaLIUSX;

OCO3HaHWE TOCJIEJACTBUA W HENPUATHE BPEIHBIX MPUBBIYEK (YyHOTpPEOICHUS
QJIKOTOJISl, HAapKOTHKOB, KypeHHs) U HHBIX (opM Bpena i (QU3UUYECKOro WU
IICUXWYECKOTO 3/10POBbBS;

NPUHATUE PELICHUN B )KU3HEHHOM CUTYallMM HA OCHOBE MEPEHOCA MOJyYECHHBIX B
X0J1e OOy4eHHMsI 3HAHUI B aKTyaJIbHYIO CUTYallUI0, BOCTIOIHATh A€PUIUT HHPOPMALINH;

TOTOBHOCTb OTOMPATh M KCIIOJIb30BATh HYKHYIO HH(OpPMAILIMIO B COOTBETCTBUU C
KOHTEKCTOM KU3HEHHOW CUTYyaluu.

METAINIPEAMETHBIE PE3YJIBTATBI

Osnadenue ynueepcanbHblMu y4eOHbIMU NOZHABAMETbHBIMU OCUIC UAMU:

BBISIBJISITh IPUYUHBI U CIEACTBUS ITPOCTHIX XUMUYECKUX SBJICHUM;

OCYIIECTBIISITh CPABHEHHE, KIACCU(DUKAITNIO XUMHIECKIX BEIIECTB MO 3aJaHHBIM
OCHOBAHUSAM U KPUTEPUSAM JJISI YKa3aHHBIX JJOTUYECKUX OTIEPALIN;

CTPOUTH JIOTUYECKOE CYKAECHUE MOCJIE NPEABAPUTEILHOIO aHAIIN3a, BKIIIOYAIOIIIECE
YCTAHOBJIEHUE NPUYMHHO-CJICICTBEHHBIX CBS3EH;

BBIABJIATE AeUIMTBI HWHQPOpMAIUU, JaHHBIX, HEOOXOIWMBIX IJIA pEIICHUs
IMOCTABJICHHOM 3aJ1a4H;
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npeo0pa3oBbIBaTh MH(POPMAIIMIO U3 OJHOTO BUAA B APYroi (TaOJHIly B TEKCT U
mp.);

CO3/71aBaTh, MPUMEHITh U TPEOOPA30BLIBATH 3HAKN U CUMBOJIBI, MOJICTTH U CXEMBbI
JUTS pelieHus] y4eOHBIX U MO3HABATENbHBIX 33/1a4 C TOMOIIIBIO 11e/1arora;

C MOMOILBIO MEAArora NPOBOJIUTh XUMUUYECKUHN OIBIT, HECIOKHBIA AKCIIEPUMEHT,
JUIsl yCTAHOBJIEHUS OCOOCHHOCTEN 00BEKTa U3yUEHUS, MPUUYUHHO-CIIEJCTBEHHBIX CBS3EH
1 3aBUCUMOCTEN O0BEKTOB MEXITY COOOM;

C TOMOIIBIO TeJlarora WM CaMOCTOATENIbHO (GOpMYyJIUpOBaTh 000OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEICHHOTO HAOIIOACHUS, OIIbITA;

MIPOTHO3UPOBATh BO3MOXXHOE€ Ppa3BUTHE XHUMHYECKUX TMPOLECCOB U  UX
MOCJIEACTBUS;

UCKaTh WM OTOMpaTh WHGOPMAIMIO WM JIAHHBIE W3 WCTOYHHUKOB C YYETOM
MPEIOKCHHON y4eOHOM 3a71a4M U 3aIaHHBIX KPUTEPUEB.

Osnadenue ynugepcanibHoIMU y4eOHbIMU KOMMYHUKAMUGHBIMU OCUCI GUAMU:

OpraHU30BbIBaTh YUeOHOE B3aMMOJICUCTBHE B TPyMIE (OMPEAeNiaTh OOIIMe LeH,
pacrpenensiTh poJid, JOTOBAPUBATHCS IPYT C IPYTrOM U T. 1.).

C MOMOIIBIO TEarora Wik CaMOCTOSTENIbHO COCTABJISATh YCTHBIE M NMUCbMEHHBIE
TEKCThl C MCIOJIb30BAHUEM HWJUTIOCTPATUBHBIX MATEPUANIOB [IJISl BBICTYIUICHUS TEpPE.
ayJIUTOPUEN;

OpraHu30BbIBaTh Y4yE€OHOE COTPYIHUYECTBO U COBMECTHYIO JEATEIBHOCTh C
YUYUTEIEM M CBEPCTHUKAMU; padoTaTh MHAMBUIYAIBLHO W B TPYIIE: HAXOIUTh OO0IIee
pelieHre W paspemartb KOH(QIMKTHI HAa OCHOBE COTJIACOBAHMSI TO3WLMM M ydeTa
HUHTEPECOB; (OPMYIUPOBATH, APTYMEHTUPOBATh U OTCTaUBAaTh CBOE€ MHEHHUE;

OIIEHMBATh Kau€CTBO CBOETO BKJIaJa B OOIIMI MPOAYKT, NPUHUMATh U PA3NICIATh
OTBETCTBEHHOCTb U MPOSBIATH TOTOBHOCTh K IPEAOCTABICHUIO OTYETA TIEPE TPYIIION.

Oe¢naoenue yHuGepCaIbHbIMU YUCOHBIMU PECYAAMUBHBIMU OCUCH BUAMU:

oOHapykuBaTh M (QOPMYJIHPOBATH Yy4eOHYIO TpOOJIEMy, OMNPENEsATh Ieib
y4eOHOM AeSTENbHOCTH;

BJIAJIETh OCHOBAaMHU CaMOKOHTPOJIS, CaMOOLEHKH, TMPUHATHS PEUIEHUNA U
OCYIIECTBJICHUSI OCO3HAHHOTO BHIOOpA B yUeOHOM M MO3HABATEIbHOU JEATEILHOCTH;

COOTHOCHTh CBOM JEHCTBUSl C IUIAHUPYEMBIMU PE3YJIbTAaTaMH, OCYLIECTBIIATH
KOHTPOJIb CBOEM JEATETbHOCTA B MPOLECCE AOCTHKEHUS pe3yJibTara, OMNpPENeIiATh
CIOCOOBI JCHCTBHI B paMKaX MPEAJIOKEHHBIX YCIOBUN U TpeOOBaHUM, KOPPEKTUPOBATH
CBOM JICMCTBUS B COOTBETCTBUH C U3MEHSIOLIECHCS CUTYAIUEN;

JlaBaTh AJICKBATHYIO OLIEHKY CHUTYyallUd W Mpeajararb IUIAH €€ W3MEHEHUS;

NPEeABUACTh TPYJAHOCTH, KOTOPbIE MOTYT BOBHUKHYTbH MPU PEIICHUN Y4EeOHOI
3a/1a4u;

NOHUMAaTh MPUYMHBI, IO KOTOPHIM HE OBLI JAOCTUTHYT TpeOyemblil pe3ysbTaT
NeSTEIBHOCTH, ONPENEIATh MO3UTHUBHbIE W3MEHEHUS W HaNpaBlIeHUs, TpeOyrolue
JanabHenIen padoThl;

OCO3HAHHO OTHOCHUTBCS K APYroMy YEJIOBEKY, Er0 MHEHUIO.
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IHPEJMETHBIE PE3YJIBTATDBI

B cocTtaBe npenMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00S3aTEILHOIO COIEPKAHUS,
YCTaHOBJICHHOTO JAaHHOW NPHMEPHOM padouyell NporpaMMOM, BBIJEISIOT: Hay4yHbIE
3HAHMS, YMEHUS U CIOCOOBI AeHCTBUH, cnenuduueckue Ajig y4eOHOro mpeaMera
«XuMHs», BUABl IEATEIBHOCTH MO TOJYYEHUIO HOBOTO 3HAHHWSA, €r0 MHTEPIIPETAlUH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3IUYHBIX YIEOHBIX U HOBBIX CUTYAIIHSIX:

® [IPE/ACTABICHHE O 3aKOHOMEPHOCTSAX M IIO3HABAEMOCTH SIBJICHUN HPHUPOJIBI,

NOHMMaHWE OOBEKTUBHOM 3HAUMMOCTH OCHOB XMMHUYECKON HAyKH Kak 00yacTu

COBPEMEHHOT'0 €CTECTBO3HAHUS, KOMIIOHEHTa OOIIeH KyJIbTypbl U MPAKTUYECKOM

JESATETbHOCTH YEJIOBEKa B YCIOBUSIX COBPEMEHHOTO OOIIECTBA; TOHUMAaHHUE MECTa

XUMUHU CPEJIN APYTUX ECTECTBEHHBIX HAYK;

® BJIJICHHE OCHOBAaMU MOHITUHHOTO anmapara i CHMBOJIMYECKOTO SI3bIKa XUMUU JIJIS
cocTaBieHUs] (POPMyT HEOPraHMYECKUX BEIIECTB, YPABHEHHH XHUMHUYECKUX
peaknmii (C OTMOpPOM HA aJTOPUTM YYEOHBIX NEHUCTBHIA); BIAJCHHE OCHOBaAMHU
xumudeckoit HomeHknaTypsl (IUPAC u TpuBuaiibHOM) 1 yMEHHE UCTIONB30BaTh €€

JUISL pelieHHs] y4eOHO-TIO3HABATEIbHBIX 337a4 C IOMOIIBI YYHUTENS; YMEHUE

UCIIOJIb30BAaTh MOJEIN JJisi OOBSCHEHUS CTPOCHHS aTOMOB M MOJIEKYJ IIO

QITOPUTMY C OIIOPOM Ha ONPEECICHHUS;

® IIPE/ACTABICHHE O CUCTEME XMMUYECKUX 3HAHUW U YMEHUE C MTOMOILBIO YUUTENS]

MIPUMEHSTh CUCTEMY XWMHUYECKHMX 3HAHUW ISl YCTAHOBJIICHHS B3aWMOCBS3EMN

MEXKJly M3YYEHHBIM MATEPHAJIOM WM MNPH MOJYYECHUM HOBBIX 3HAHUM, a TaKXKE B

Mpoliecce BBIMOJHEHUS YYEOHBIX 3aJaHUi W Tpu padoTe C HUCTOYHHUKAMU

XUMHUYECKON MH(POPMALIMH, KOTOPasi BKJIFOYAET:

BOKHEUIINE XUMHUYECKHE NOHATHS: XMMHUYECKHM JJIEMEHT, aTOM, MOJIEKYJa,
BEILIECTBO, IIPOCTOE M CIIOKHOE BELIECTBO, OJHOPOAHASA M HEOJHOPOJHAs CMECH,
OTHOCUTEJIbHBIE aTOMHAs W MOJIEKYJIIpHas MacChl, KOJHMYECTBO BEIIECTBA, MOJIb,
MOJIIpHasi Macca, MOJSIPHbIH 00BEM, OKCHJ, KHUCJIOTa, OCHOBaHHE, COJb (CpeaHss),
XUMUYECKasl peaklus, pPEeakUWd COCAUHEHUs, PpEaKUHH PpPA3JI0KEHUs, PEaKIHH
3aMEIIeHMs], PeaKIuu 00MeHa, TeTUIOBOM A((PEKT peakiuu, 3K30- U SHIOTCPMUUECKHE
peaKuuu, pacTBOP, MAaccoBasi JOJS XMMHUYECKOTO 3JIEMEHTA B COEAUHEHUH, MACCOBAs
JI0JI ¥ TIPOLIEHTHAsI KOHIIEHTPAalKs BELIECTBA B PACTBOPE, AP0 aTOMA, JIEKTPUUECKUIA
CIOM aToma, aToMHas OpOWTalb, PaJuyC aTOMa, BAJIEHTHOCTb, CTEIEHb OKHUCIIECHHUS,
XUMHUYECKasl CBS3b, AJIEKTPOOTPULATENBHOCTD, MOJISIPHAS M HEMOJISIpHAsh KOBAJICHTHAs
CBSA3b, MOHHAsA CBA3b, METAJUIMYECKAsl CBSA3b, KPHUCTAIUIMYECKas pelieTka (aToMmHas,
MOHHAsl, METaJuIMyecKasi, MOJIEKYJsipHas), MOH, KaTUOH, AHWOH, B3JEKTPOJUT U HE
ANEKTPOJIUT, AJIEKTPOJUTHYECKAs JHUCCOLMAlMsi, pEaKUUd HOHHOTO OOMeHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAaKIMM, OKUCIUTEIb M  BOCCTAaHOBHUTEID,
OKHCIJIEHUE U BOCCTAaHOBJIEHUE, AJIEKTPOJIN3, XUMUYECKOE paBHOBECUE, OOpaTHMbIE U
HEoOpaTUMbIE PEaKLMU, CKOPOCTh XMMHUYECKOW pEeakluH, KaTaau3aTrop, NpeleibHO
nomyctumast konreHTpanus (I1/1K), kopposust MmeTaiiios, CIiiaBhl;

OCHOBOIIOJIAraroIe 3aKOHbl XMMHUHU: 3aKOH COXpaHeHusl Macchl, [lepuoanueckuil
3akoH /1. 1. MenpeneeBa, 3aKk0OH OCTOSTHCTBA COCTaBa, 3aKOH ABOTapo;

TEOPUU XUMHUHU: ATOMHO-MOJIEKYJISIpHAs TEOPHUs, TEOPHUS DIEKTPOJIUTHUYECKON
IUCCOLMALINY, & TAKKE IMPEJICTABICHUS O HAyYHBIX METOJAX MO3HAHHS, B TOM YHUCIE
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AKCIEPUMEHTAIIBHBIX U TEOPETHUYECKUX METOAAX MCCIEIOBaHUS BEIIECTB U U3YUYCHUS
XUMHYECKUX PEAKIINN;

® [IPEJCTABIICHUE O MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XUMHUUECKUX AJIIEMEHTOB
(pamuyc aTtoMma, 3JIEKTPOOTPUIIATENIBHOCTH), MPOCTHIX U CIIOKHBIX BEIIECTB OT
MOJIOXKEHUS 1eMeHTOB B [lepuoanyeckoii cucteMe (B MaJIbIX EPUOAX U TTTABHBIX
NOATPYIIAX) W BJEKTPOHHOIO CTPOEHUS aToMa; YMEHHE OOBSACHATH CBA3b
MOJIOKEHU  dneMeHTta B llepuoauyeckor  CUCTEME C  YHCIOBBIMHU
XapaKTepUCTUKAMH CTPOEHHUSI aTOMOB XMMMYECKUX JJIEMEHTOB (COCTaB U 3apsl
sapa, oO0IIee YUCIO  AJEKTPOHOB), paclpelesieHUeM  JJIEKTPOHOB MO
SHEPreTUYECKUM YPOBHSM aTOMOB IEPBBIX TPEX IMEPUOJOB, Kadus U KaJIbIIUS;
KJacCU(DUIIMPOBATh XMMHUYECKHE DJIIEMEHTbl C ONOpPOd Ha ONpeaeieHUs
¢dusrgeckoro cmpicia MUGPOBBIX TAHHBIX IEPUOIUUESCKON TAOHIIBL;

® yMEHHE KJIaCCUPHUITMPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOPTAaHUYECKHE BEIIECTBA U
XUMUUYECKUE PEAKIMU C ONOPOW HA CXEMbI; ONPEIENATh BaJEHTHOCTh U CTEIIEHb
OKUCJICHHS] XHMHWYECKHX JJIEMEHTOB, BHJI XUMHYECKOM CBA3M U THUI
KPUCTAJUIMUECKON CTPYKTYphl B COCIMHECHUSX, 3apsjl MOHA, XapakTep Cpebl B
BOJIHBIX pacCTBOPAX BEHIECTB (KUCJIOT, OCHOBAHUH ), OKUCIUTEh U BOCCTAHOBUTEh
10 AJITOPUTMY YUEOHBIX JICHCTBUIA;

® YyMEHHUE XapaKTepu30BaTh C OMOpPON Ha cxeMy (GU3UYECKHE U XUMUYECKHUE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPO, 030H, BOJOPO, TpaduT, anmas, KpeMHUH,
asor, ¢hocdop, cepa, XJI0p, HATPUM, KAJIU, MAarHUM, KaJIbITUH, AITFOMAHHH, KeJIe30)
M CJIOXKHBIX BEIIECTB, B TOM YHCJIE€ WX BOJHBIX PAacTBOPOB (BOJa, aMMHaK,
XJIOPOBOJIOPOJI, CEPOBOJOPO]I, OKCUALI U THIAPOKCUALI MeTaioB I - ITA rpymm,
amomunusi, meau (1), nuuka, xeneza (11 u III), okcuasr yraepona (II u 1V),
kpemuus (IV), azota u docdopa (Il u V), cepst (IV u VI), cepuucras, cepnas,
a30TUCTas, a3oTHasA, QocopHas, yrojapbHas, KpEMHHEBas KUCJIOTa U UX COJIH);
OMUCHIBATH C OMOPOW Ha IJIaH W KIIIOYEBBIE CJIOBAa; YMEHUE MPOTHO3UPOBATh U
XapaKTeprU30BaTh CBOMCTBA BEILECTB B 3aBUCUMOCTU OT MX COCTaBa M CTPOCHUS
MoCJe MPEBaApUTEIHLHOTO aHaldW3a MOJ PYKOBOJCTBOM Iie/larora, MpUMEHEHHUE
BEILIECTB B 3aBUCMMOCTU OT MX CBOMCTB, BO3MOXXHOCTh IMTPOTCKAHUSI XUMHUYECKUX
MPEBpAIlCHU B Pa3IUYHBIX YCJIOBHUSAX, BIUSHHE BEIIECTB M XHUMHYECKUX
MPOLIECCOB HA OPTAHU3M YEIOBEKA U OKPYKAIOIIYIO IPUPOJHYIO CPENY;

® yYMEHHE COCTaBIISITh MO 00pasily, cXeMme, alrOpuTMy Y4YeOHBIX JeHCTBUI
MOJIEKYJISIPHbIE U MOHHbIC YPABHEHUSI PEAKIUW (B TOM YHMCIIE PEaKuid HOHHOTO
oOMEHa W OKHCIUTEIHbHO-BOCCTAHOBHUTEIBHBIX PEAKINN), WUTIOCTPUPYIOIINUX
XUMHUYECKHE CBOMCTBA M3yUYCHHBIX KJIACCOB / TPYIIN HEOPTaHUYECKUX BEIIECTB, a
TaKKe MOATBEPKIAIONIUX TEHETUUECKYIO B3aUMOCBSA3b MEXKYy HUMU;

® YMEHHE BBIYUCIATH OTHOCUTENBHYI) MOJIEKYJSIPHYIO M MOJSIDHYKO MAacChl
BEILIECTB, MAacCCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTAa B COEAUHEHHH, MAaCCOBYIO
JIOJII0 BEIIECTBAa B PACTBOPE, KOJMWYECTBO BEIIECTBA M €ro mMaccy, 00bEM ra3oB C
omopoil Ha o60mme (HOopMyIbl; YMEHHE MPOBOAWTH PACUYETHI IO YPABHCHHSIM
XUMHUYECKUX pEaKIUi U HaXOJWUTh KOJUYECTBO BEIIECTBA, O0OBEM U Maccy
pEareHTOB WJIM MPOJYKTOB PEAKIIMU C OMOPOil Ha oOpasell, aifOpUTM y4eOHBIX
JICUCTBUH;
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® RBJIaJICHWE OCHOBHBIMHU METOJaMHU HAYYHOTO TIO3HAaHMs (HAOII0CHNE, N3MEpPEHUE,

IKCIIEPUMEHT, MOCIMPOBAHNE) MIPU U3YUCHUH BEUICCTB U XUMUYCCKUX SBICHUH

C OTIOPOY Ha AJITOPUTM Y4YEOHBIX JACUCTBUN; yMeHUE cHOPMYIUPOBATH IPOOIEMY

U MIPEJIIOKUTD IYTH €€ PEIICHUs C IIOMOIIBIO Me1arora; 3HaHue OCHOB O€3011aCHOi

paboOThl ¢ XMMUYECKUMHU BEIIECTBAMHU, XUMUYECKOW MOCYJ0W U J1aOOpaTOPHBIM

o0opynoBaHUEM;
® HaJWYMe NMPAKTUYCCKUX HABBIKOB IUIAHUPOBAHUS U OCYIIECTBIICHUS CIIETYIOMINUX

XUMHYECKHUX YKCIIEPUMEHTOB TO]T PYKOBOJCTBOM YUHTENS C 00CYKICHUEM TIaHa

pabOoThI UJIK COCTABJICHUEM TAOIHIIbI:

U3yYeHUE U OMUCcaHue (PU3NIEeCKIX CBOMCTB BEIECTB;

03HAKOMJICHHUE C (PU3NUECKUMH U XUMUYECKUMU SIBJICHUSIMH;

OTIBITHI, WITIOCTPUPYIOIIKE TPU3HAKU MPOTEKAHUS XUMUYECKUX PEaKIni;

U3y4eHHE CIIOCOO0B pa3ieNeHUs] CMECEi;

HOJTy4YeHHUE KUCIOPOJa U U3yUeHHE ero CBOMCTB;

MOJTyYEHHUE BOJIOPO/Ia U M3yUYEHUE €TO CBOMCTB;

MOJTyYeHHUE YTIIEKUCIIOTO ra3a U U3yu4eHne ero CBOWCTB;

MOJTyYeHUE aMMHAaKa U U3YYCHHUE €ro CBOWCTB;

IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIICHHOW MAaCCOBOM JOJIEW PACTBOPEHHOIO
BEIIECTBA;

HCCIIEIOBAaHUE M OINKCAaHUWE CBONCTB HEOPraHWYECKUX BEIIECTB pa3IMYHBIX
KJIACCOB;

NpUMEHEHUE UHIAMKATOPOB (JaKkMyca, MeTHWIopaHxa u ¢eHoyndranenna) ais
OTIpe/IeNICHUs XapaKTepa Cpeibl B pacTBOpaxX KHUCIOT U IIEJI0UeH;

U3Y4YCHHE B3aUMOAECHCTBHUS KHCIOT C METaUIaMHM, OKCHUAAMHU METAJJIOB,
PacTBOPUMBIMH 1 HEPACTBOPUMBIMHU OCHOBAHHSIMH, COJISIMU;

MOJIy4YE€HUE HEPACTBOPUMBIX OCHOBAHMUIA;

BBITECHEHHE OJJTHOTO MEeTajljla IPYTUM U3 pacTBOpa COJIH;

uccienoBaHue aM()OTEPHBIX CBOMCTB THAPOKCUAOB ATFOMUHHUS U ITUHKA;

pelieHrne  AKCIEePUMEHTANbHBIX 3amad 1o TemMe «OCHOBHBIE  KIIACCHI
HEOPTaHUYECKUX COCTMHEHUN;

pellleHne OSKCHEPUMEHTANbHBIX 3aJad M0 TeMe «OJEeKTPOJUTHYECKas
JUCCOLIUALUSY;

pellIeHre HKCIEPUMEHTAIbHBIX 3aJad 1o Teme «BakHeime HeMeTamibl U UX
COCTUHEHUS;

pellleHne 3KCIepUMEHTANBHBIX 33Ja4 o TeMe «BaxkHelure MeTamuibl U ux
COCIUHEHUS;

XUMHYECKHE IKCIIEPUMEHTHI, HILTIOCTPUPYIOIINE MPU3HAKH TPOTCKAHUS PEAKITHI
MOHHOTO 0OMEHa;

KauyeCTBEHHBIC PEAKIIMH Ha MPHUCYTCTBYIOIIME B BOJHBIX pPAcTBOpPax HOHBIL:
xjopua-, Opomua-, womua-, cyiabdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHEI,
THIPOKCHUI-MOHBI, KATUOHBl aMMOHUS, MarHus, Kajublus, allOMUHUS, xene3a (2+) u
xenesa (3+), meau (2+), IUHKA;

YMEHHE TMPEACTABIATh PE3yJNbTaThl dKCIepuMeHTa B (OpMe BBIBOJOB,
JI0Ka3aTeNbCTB, TPAUKOB U TaOJIUII ¥ BBIABISATH SMIIMPUIECKHE 3aKOHOMEPHOCTH;
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e BJIAJICHUE MpaBUIaMKu 0€301acHOro OOpallleHusl C BEIECTBAMU, HCIIOIb3yEMbIMU
B TIOBCEHEBHOMN W3HU, a TAKXKE MPABUIAMU IOBEIEHUS B LIEIAX COEpEKEHUS
3I0pOBbSl U OKpPY’KAaIOIIEW NPUPOAHOW Cpelbl; MOHUMAaHHE BpeAa (OMacHOCTH)
BO3/ICICTBUS HA KUBBIE OPraHU3MBI ONPEACIEHHBIX BEIIECTB, a TAKXKe CIIOCOO0B
YMEHBUIEHUS W MPEIOTBPAIICHHUS WX BPEAHOrO BO3JACHCTBUSA; NOHUMAaHUE
3HAYEHUS )KUPOB, OCJIKOB, YIIEBOJIOB JIJIsl OpraHu3Ma 4ellOBEeKa;

® BJIAJCHUE OCHOBAMM XHWMHYECKOW TIPAaMOTHOCTH, BKIIIOYAIOIIEH yMEHUE
IPABWJIBHO HCIIOJIb30BaTh H3Y4YEHHBIEC BEIIECTBA WM MaTepUaybl (B TOM YHUCIE,
MUHEpPAJIbHBIE YAOOPEHMs, METaulbl W CIUIaBbl, MPOIYKTHl NepepabOTKU
IPUPOAHBIX HCTOYHUKOB YIJIEBOIOPOOB (YIJIsl, IPUPOIHOTO raza, He)TH) B OBITY,
CEJIbCKOM  XO34iCTBE, Ha IPOU3BOACTBE; YMEHHE MPUBOAUTH IPUMEPHI
IPABUJIBHOTO MCIIOIb30BAHMS U3YUCHHBIX BEILIECTB U MATEPHAJIOB;

® YMEHHE YCTaHaBJIMBATh CBS3M MEXIY pealbHO HAOJIOJaeMbIMH XUMHUYECKUMU
SBJICHUSIMU U TPOIIECCAMHU, MPOUCXOIAIIUMHI B MaKpO- U MUKPOMUPE, OOBICHATD
IPUYUHBI MHOTOOOpa3usl BEIIECTB; YMEHHE MHTEIPUPOBATh XUMUYECKUE 3HAHUS
CO 3HAHUSIMU JPYTUX YUEOHBIX MPEIMETOB C MOMOUIBIO MEarora;

e mpejacTaBieHHe O cdepax NpodecCHOHANBHON AEATEIBbHOCTH, CBSI3AHHBIX C
XUMUEH W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha JOCTHKEHUSX
XUMHYECKOM HayKW; HaJU4Me OIbITa padOThl C pPa3iMYHBIMH HCTOYHHKAMU
uHbopMalMu MO XUMHUHM  (HaydHO-TIOMYyJIIpHAsh  JIUTEparypa, CJIOBapH,
CIPaBOYHHUKHU, MHTEPHET-PECYPCHI) C OMOPOM Ha AITOPUTM: YMEHHE OOBEKTUBHO
OLICHHMBAaTh MH(GOPMAIMIO O BEUIECTBAaX, MX MPEBPAIICHUAX U MPAKTHUYECKOM
IPUMEHEHUHU.

TpeGoBanus K MpeAMETHBIM Pe3yJIbTATAM OCBOCHHMSI Y4eOHOr0 INpeaMera
«XuMHUsD», pacnpee/ieHHbIe 110 roxaM 00y4eHus

8 KUIIACC

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX TOHSATHI: aToM, MOJEKYJa,
XUMUYECKUN 3JIEMEHT, TPOCTOE BELIECTBO, CIOXKHOE BEIIECTBO, CMeCh (OJHOPOAHAS U
HEOJHOPO/IHAS), BAJICHTHOCTh, OTHOCHUTEJIbHAsi aTOMHAas M MOJIEKYJIIpHAs Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBas J10JIs1 XUMUYECKOIO JIEMEHTA
B COCOWHEHWH, MOJSPHBIA 00BEM, OKCHJ, KHCIOTa, OCHOBaHHUE, COJIb,
2EKMPOOMPUYAMETLHOCIL CTENEHb  OKHUCJIEHUS,  XUMHUYECKass  peakius,
KIaccu(puKanus peakiuil: peakiuu COCIUHEHUS, PEaKIUH PAa3jI0KEHUS, PEaKIHH
3aMeIleHUs], PeaKui 0OMEHa, 9K30- U SHJIOTEPMHUUECKUE PEAKIIUU; Menio6ol 3¢hgdexm
peaxkyuu, AIpo aToMa, AJIEKTPOHHBIN CIOM aroma, aToMHas OpOUTalb, PaIuyC aToMa,
XUMUYECKasl CBSI3b, MOJIAPHAS M HEMOJISIpHAs KOBAJICHTHAsl CBSI3b, MOHHAS CBSI3b, MOH,

2 311ech 1 faee KypCHBOM 0003HAYAIOTCS MIIAHMPYEMBIC IPEIMETHBIE PE3YIbTATH, KOTOPEIC MOTYT GBITh IOTEHIHATEHO
JnocTHrHyTH oOy4aromumcst ¢ 3[1P, Ho He ABISFOTCS 00S3aTEIFHBIMU.
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KaTUOH, aHWOH, PacTBOpP, MAaccoBas JIOJi BellecTBa (MPOIEHTHAs KOHIEHTpalus) B
pacTBope;

WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX IMOHATHH (cM. 1m. 1) m
MIPUMEHSThH 3TU OHATHUS MPU ONMUCAHUU BEUIECTB U UX MPEBPAILCHHUI;

WCIIOJIb30BaTh XMMHYECKYI0 CHUMBOJIMKY JIJIi COCTABJICHHS (POPMYJ BEIIECTB,
MOJICKYJIIPHBIX YPaBHEHUN XUMHUECKUX PEAKIINMA, SJICKTPOHHOTO OanaHca;

OTIpEIEIATh BaJICHTHOCTh ATOMOB SJIEMEHTOB B OMHAPHBIX COCTUHECHUSIX;, CTECTICHD
OKHCJICHHSI DJIEMEHTOB B OWHAPHBIX COCAMHEHHUSX C OMOPOW Ha OIpeJeeHUs, B TOM
YUClie CTPYKTYPUPOBAHHBIC, MPUHAJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJAcCy
coeMHEHU 10 QopmyaaM; BHJ XUMHUYECKOW CBSI3M (KOBaJICHTHAs W HOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSIX;

MMETh MPEACTABICHHUE O CHUCTEME XUMUYECKHUX 3HAHUH, yMETh C MOMOIIbIO
YUUTENSI IPUMEHSATh CUCTEMY XMMHMUYECKWX 3HAHUM, JJIS YCTAHOBJIECHHUS B3aMMOCBS3U
MEXIYy U3YyYEHHBIM MaTEPHAJIOM U NP MOJYYSHUH HOBBIX 3HAHUM, a TaKKe Mpu padoTe
C UCTOYHMKAMU XuUMHUYeCKOW uH(opmaimu. OpUEHTUPOBATHCS B TMOHATUIX W
oTepupoBaTh MU Ha 0A30BOM YPOBHE, PUMEHATH MPU BBHITIOJTHEHUH YUYECOHBIX 3aJlaHUN
U pEelICHUU PACUYETHBIX 3a/lay C OMOPOW Ha aJrOPUTM yUeOHBIX JEUCTBUIN H3y4YEHHBIC
3aKOHBI U TEOPHUU: 3aKOH COXpaHeHus1 Macchl, Ileprnonnueckuit 3axkoH [[.1. Menneneena,
3aKOH NOCMOSIHCMBA COCMAsd, 3aKOH ABOTrajapo; aTOMHO-MOJEKYJISIpHAs TEOpHs.
CooTtHOocUTh 000O3HaYEHUsA, KOTOphie uMeroTcst B Tabnuie «llepumoanueckas cucrema
xumudeckux osneMeHToB J[. WM. MenaeneeBa» C YHCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHHUSI aTOMOB XHMHMYECKHUX DJJIEMEHTOB (COCTaB M 3apsii fAlpa, oO0IIee Yucio
AJIEKTPOHOB U PACHPEACIICHUE UX M0 AIEKTPOHHBIM CJIOSIM);

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYeCKHUE BEIIECTBA;
XUMUYECKUE peakiuu (M0 YUCIY M COCTaBy Y4YacTBYIOIIMX B PEaKIMU BEILIECTB, IO
TerIoBOMY 3P (HEKTy, MO0 M3MEHCHHIO CTCTICHH OKHCJICHUS XMMHUYECKHX JJIEMEHTOB) C
OITIOPOM Ha CXEMBI;

XapakTepu3oBaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA  BELIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKAAsl OMUCAHUE MPUMEPAMU MOJICKYJISIPHBIX YPaBHEHUM
COOTBETCTBYIOIINX XUMHUYECKHUX PEAKIIUI C OTIOPOM HA CXEMBI;

IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOCHUS;
BO3MO>KHOCTH MPOTEKAHUS XUMUYECKUX NPEBPALICHUN B PA3JIUYHBIX YCIOBHSAX IOCIE
MPEABAPUTEIILHOTO 00CYKACHHUS C MEe1arorom;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB;
MacCCOBYIO JIOJI0 XHMHYECKOTO 3JIeMEHTa 10 (HOpMyJie COCTUHEHHUS, MacCOBYIO OO
BEILIECTBA B PACTBOPE; MPOBOJUTH PACUEThl MO YPABHEHUIO XMMHUUYECKON pEaKIuu C
OIIOpPOM Ha aJITrOPUTM;

MPUMEHSITh OCHOBHBIEC ONEPAIMU MBICIUTEILHON AESITEIbHOCTU — aHAIU3 U

CUHTE3, CpaBHEHHE, O0000IIEeHUE,CuCTeMaTH3aIus, Kiaccu(ukanys, BBISBICHUE
IPUYUHHO-CJICICTBEHHBIX CBSI3€H — ISl U3YyYEHHs CBOMCTB BEIIECTB M XMMHUYECKHX
peakiuii; eCTECTBCHHO-HAYYHBIC METOJbI IMO3HAHUS — HaOIIOJCHUE, H3MEPEHUE,

MOJICIIUPOBAHUE, SKCIIEPUMEHT (PeaibHblil U MblCIeHHbII) TIOJT pyKOBOJCTBOM I1€/1arora;
CJIeI0OBATh MpaBUjIaM MOJIb30BAaHUSI XUMUYECKOI MOCYyA0M U 1a00paTOPHBIM
o0opy0BaHUEM, a TaKXKe MpaBHiiaM OOpaIeHUs C BEIIECTBAMHU B COOTBETCTBUU C

25



MHCTPYKITUSMU TIO BBIMIOJIHEHUIO TAOOPATOPHBIX XUMUYECKUX OMBITOB IO TIOTYYCHHUIO U
COOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOJAOPOAA W KHCIOPOJA), HPUTOTOBICHUIO
PacTBOPOB € ONPEACIEHHON MAaCCOBOM J10OJIEW paCTBOPEHHOTO BEILECTBA; IIJIAHUPOBATh U
MPOBOAUTh XMMHUYECKHE HKCHEPHUMEHTHI 1O PACIO3HABAHUIO PACTBOPOB IIECIOYEH U
KHUCJIOT C TIOMOMIbI0 HMHAUKATOPOB (JMakmyc, ¢eHondTarenH, METHIOPaHXK U Jp.),
MOJITBEPKJIAIOIIUX KAaYeCTBEHHBIM COCTaB HEOPraHMYECKHUX BEIIECTB (KaueCTBEHHBIC
peaxkIuy Ha HOHBI) MO pPyKOBOJCTBOM I€arora.

9 KUIACC

PacCKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX MOHSATHUNA: XUMHUYECKUU 3JIEMEHT,
aToM, MOJEKyJa, WOH, KaTUOH, AHWOH, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHCIICHHS, XUMUYECKas peaKkuus,
XUMUYECKasi CBSI3b, Mennosou d¢gexm peakyuu,MoJb, MOJAPHBIA 00BEM, pPacTBOD;
AIEKTPOJIUTBI, HEANEKTPOJIUTHI, JIEKTPOJUTAYECKAS NUCCOLMAIUSA, PEAKINA MOHHOTO
oOMeHa, KaTaluu3aTop, XumMuyeckoe pagHogecue, oopamumvle U Heobpamumvle peaxkyuu,
OKHUCJIMTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU, OKUCIIUTENb, BOCCTAHOBUTEIIb, OKUCIICHUE
U BOCCTAHOBJICHHE, AJIOTPOMNHs, amM(OTEPHOCTb, XUMHUYECKas CBs3b (KOBaJEHTHas,
MOHHAs, METAJJIMYECKas), KPUCTAININUECKas PEHIETKA, KOPpPO3Us Memaiios, Chidebl;
CKOpOCMb  XUMUYecKkolu peaxkyuu, TpenaenbHo pomyctumas koHuentpauus (IT1K)
BEILIECTBA;

WLTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHYECKHUX MOHATHH (cM. m. 1) u
MPUMEHSTH ITU TOHATHUS MPU ONMMCAHUM BEIIECTB U UX MPEBPAILICHUI;

WCIIOJIB30BaTh 3HAKK M CUMBOJIBI JUIsl (PUKCAIMKU Pe3yIbTaTOB HAOJIOACHUH,
cocTaBiieHUs] (JOpMyJT BEIIECTB M ypaBHEHUNM XMMHUYECKUX DPEaKIMi, 3alUCH JTaHHBIX
ycioBuii 3a1a4. Mcons3oBath 0003HaueHus , uMmeromuecs B [lepuonnueckoit cucteme u
TaOJIUIIe PACTBOPUMOCTH KHUCIIOT, OCHOBAHHUH M COJICH B BOJIC VISl BBITIOJTHCHUS 33/ IaHHH.

ONpPENENIATh BAJEHTHOCTh M CTENEHb OKUCICHHS XUMHYECKHX 3JIEMEHTOB B
COEAMHEHUSIX Pa3IMYHOrO0 COCTAaBa; MPUHAMIEKHOCTh BEIIECTB K OIPEICIEHHOMY
KJIACCY COEIMHEHUI ¢ OMOPOI Ha ONIPEAEIICHUS, B TOM YUCJIE CTPYKTYPHUPOBAHHbIE; BUIbI
XUMUYECKON CBsi3U (KOBaJeHTHAsi, MOHHAs, METANIMYECKas) B HEOPraHUYECKUX
COCIMHEHMSIX; 3aps]l MOHA IO XUMHUYECKOW (opMmysie; XapakTep Cpenbl B BOJHBIX
pacTBOpax KHUCJIOT UM IIEIOYEH, mun KpUCMALIUYeckou peulémku KOHKPEemHO20
gewecmea;

packpeiBath  cMmbica  llepumommueckoro 3akonHa .M. MenneneeBa wu
JI€MOHCTPUPOBATH €r0 MIOHUMAHUE: ONUCLIBAMb U XAPAKMEPU3068amb TAOINUHYIO HopMy
[leproguyeckoil CHCTEMBI XUMHUYECKHUX DJIEMEHTOB: pa3auyaTh MOHATHSA «TJIABHAs
noarpynmna (A-rpynna)» u «mobounas noarpynmna (b-rpymnma)», mansie u Oosblue
MIEPUOJIBI; COOMHOCUMb 0003HAUYCHHUSI, KOTOPhIE UMEIOTCS B TIEPUOINIECKON TabuIie, ¢
YUCJIOBBIMU XaPAKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHYECKHUX AJIEMEHTOB (COCTaB U
3apsn sapa, 001Iee YUCIo JIEKTPOHOB M PACTIPECICHHE UX TI0 AJICKTPOHHBIM CJIOSIM);
00vbsCcHAMb O0INE 3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB XUMHUYECKUX AJIEMEHTOB H
UX COEAMHEHUN B Mpejeiax MajiblX MEPUOOB U IIaBHBIX MOATPYHI ¢ YYETOM CTPOCHUS
UX aTOMOB;

KJIacCU(UIIUPOBATh XUMHUYECKHE DJIEMEHTBhI; HEOPraHUYeCKHE BEIIEeCTBa;
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XUMUYECKHE peakiuu (M0 YHCIy U COCTaBy YYacTBYIOUIMX B PEAKIMU BEIIECTB, MO
TeroBoMy 3G (PeKTy, M0 UBMEHEHHUIO CTENEHEH OKUCICHHUS XUMHUYECKUX 3JIEMEHTOB) C
OIIOPOU HA CXEMBI;

XapaKTepu30BaTh (OMUCHIBATh) OOIIME U CHEIU(PUUIECKIE XUMUYECKUE CBOMCTBA
BEILIECTB PA3JIMYHbIX KJIACCOB, MOJTBEPKAasi ONMUCAHHE MPUMEPAMHU MOJEKYISPHBIX U
MOHHBIX YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKIIUN C OMTOPON HA CXEMBI;

COCTaBJISITh YPAaBHEHUS 3JIEKTPOJUTUYECKON IUCCOLMALIMKM KHUCIOT, IIEJoYel U
COJICH; TONHBIE W COKpAIIEHHBIC ypaBHEHUs PEAKIM MOHHOTO OOMEHa; ypaBHEHHS
peaxiuii, MoATBEPXKIAOIINX CYIIIECTBOBAHNE TEHETUUYECKON CBSI3M MEXKIY BEIIeCTBAMU
pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYLIHOCTb OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIX peaxkuui
MOCPEACTBOM COCTaBJIEHUS 3JIEKTPOHHOTO OaiaHca ITUX PEeaKIHii;

IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOCHHUS;
BO3MOXXHOCTH TPOTEKaHUsI XMMHUYECKUX IMPEBPAIEHUN TMOcie MpeABapUTEIbHOIO
00CYXJIEHHUSI C TIeAarorom;

BBIUKCIISTH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MacChl BEULIECTB;
MacCOBYIO JOJI0 XHUMHUYECKOTO AJIEMEHTa MO (opMyJie COSAMHEHHUS; MACCOBYIO OO
BEIIECTBA B PacTBOPE; MPOBOJAUTH PACUETHI MO YPAaBHEHUIO XMUMHUYECKON PEAKIUH C
OTIOpPOM Ha aJITOPUTM;

ClieloBaTh MpaBWiaM IMOJb30BaHUS XUMHUYECKOM MOCYyIoM W Ja0OpaTOPHBIM
o0Opy/lOBaHUEM, a TaKKe IpaBuUiaM OOpalIeHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKUHUSMU IO BBIMOJIHEHUIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB IO MOJIYYEHHUIO U
coOupaHuto ra3000pa3HbIX BEHIECTB (AMMHAKa U YTICKUCIOTO Ta3a);

IPOBOAMTH PEaKUUH, IOATBEP)KAAIOIINE KAuyeCTBEHHBIH COCTAaB pa3iMYHbIX
BEIIECTB: pacHO3HaBaTb OMNBITHBIM MyTEM XJIOpUA- OpoMuA-, MOAUA-, KapOoHart-,
docdar-, cunukar-, cynbdhar-, THAPOKCHI-UOHBI, KATUOHBI aMMOHUS M HIOHBI U3YYEHHBIX
METAJIJIOB, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTAHUYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OINEPAIUU MBICIUTEIBHON JEATEIBHOCTH — aHallu3 U
CHHTE3, CpaBHEHHE, 000011IeHIe, CHCTEMAaTU3alINIO, BBISBIICHHE IPUYHHHO-CIIEICTBEHHBIX
CBsI3eH — JUIsl U3yUYCHHSI CBOMCTB BEIIECTB M XUMHUECKUX PEAKIIHIL; €CTECTBEHHO-HAYUHBIE
METO/IbI MO3HAHUSI — HAOJII0ICHNE, U3MEPEHUE, MOJIEIMPOBAHUE, SKCTIEPUMEHT (peabHbIN
Y MBICJICHHBIN).
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TEMATUYECKOE INTAHMPOBAHUE

Tematuueckoe INIaHUPOBAHUE W KOJIHMYCCTBO YaCOB, OTBOJMMBIX Ha OCBOCHHC Ka)KI[Oﬁ TCMBI y‘IC6HOFO npeamMeTa

«Xumusy DeaepaibHOM agaNTHUPOBAHHOW OCHOBHOM 0Opa3oBaTebHOM MpOrpaMMbl OCHOBHOTO OOIIETro 00pa3oBaHMUs
oOy4aromuxcst ¢ 3a7epKKOM MCUXUYECKOr0 Pa3BUTHS, B LIEJIOM COBIAJAIOT C COOTBETCTBYIOIIUM paszzaeniom denepaibHOU
paboueii TporpamMmbl  y4eOHOTO TpeaMeTra «XHUMHs OCHOBHOM 0OO0pa30BaTENbHON MPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUsl.

Bcero 136 4, u3 Hux 6 4 — pe3epBHOE BpeMsi

8 KJIACC
KoaundecTBO 4acoB
Ne HaumeHoBaHue pa3/iejioB U TeM Kontpo e IpakTiyeckue daekTpoHHbIe (UU(POBHIE)
n/n nporpaMmMsl HTPOTLHBI THHECKH o0pa3oBaTeILHbIE PEeCYPChI
porp Beero padoThI padoThI P peeyp
Pasznea 1. [lepBoHayaibHbIe XUMHYECKHE OHATHUSA
X — o
1.1 ec?fiiomiﬁfll;a; I(I) ;II?’SIIEGCKOﬁ 5 2 bubmorexa LIOK
' P https://m.edsoo.ru/7f41837c
NESITELHOCTH YEJIOBEKA
bu6mmoreka [IOK
1.2 BemecTBa u XuMU4YeECKUE peakLiuu 15 1 hitps://m.eds00.1u/7f41837c
HWroro no pazueny 20
Pa3nes 2. BaskHelilmme npeacTaBuTe Il HEOPraHMYECKHUX BelIeCTB
21 Bosznyx. Kucnopoa. Iousitue 06 6 bu6nuorexa [IOK
' OKCHIaxX https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonsitue o kucnorax u 8 1 bu6mmoreka [IOK
' COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmunoreka LIOK

OCHOBAHUAX

https://m.edsoo.ru/7f41837¢c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

24 OCHOBHBIE KJIACCHI 11 1 1 bubmunoreka LIOK
' HEOPraHUYeCKUX COCAMHEHUI https://m.edsoo.ru/7f41837c
HWroro no pazneny 30

Pa3nen 3. [lepuoanyeckuii 3akon u Ilepuoguyeckas cucrema
OKHCINTEIBbHO-BOCCTAHOBUTEIbHbIC PEaKIUH

xumnuecknx djiemMeHToB JI. U. MenaeneeBa. Ctpoenne aToMoB. XHMHYeCKasi CBSA3b.

[Tepuonuueckuii 3aKOH 1
Ilepuonnueckas cucrema

Bbubmunoreka LIOK

3.1 XUMHUYECKHX dj1eMeHToB 1. 1. ! https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue aToMa
X .
32 Owmommommor 5 i BuGmiorera [[OK
' https://m.edsoo0.ru/7f41837c
BOCCTAHOBUTEIIBLHBIE PEAKITUN
bu6mmoreka [IOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢
bubmunoreka LIOK
Peseperoe Bpems 3 1 https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 5 5
ITPOIT'PAMME
9 KJIACC
Ko €CTBO 4aco
Ne HaumeHoBaHue pa3iesioB U TeM HHECTE0 A ];(0 po e IpaxTuueckue daekTpoHHbIe (UU(pPOBHIE)
/ orpa HTPOJTEHLI THHcCKH o0Opa3oBarte e pecypc
n/n NMPorpaMmbl Bcero paGoThi paGoTh! pa3oBaTejibHbIE pecypChl
Pa3znea 1. BenecTBO M XUMHYeCKHE peaKIUu
11| Remopome s i | 1 Bumorea 110K
' pasil My https://m.edsoo.ru/7f41a636
Kjacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bu6nuoreka [IOK
' XUMHYECKHUX peaKui https://m.edsoo.ru/7f41a636
1.3 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 8 1 1 but6mmoreka [IOK
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

XUMHYECKHE peakllui B pacTBOpax

https://m.edsoo.ru/7f41a636

Hroro no pazueny 17
Pa3gen 2. HeMeTa/JILI M X CO€TUHEHUS
2.1 ff@?efiﬁifffﬁiﬂfﬁi VIIA- 4 bubmorera [JOK
rpynmeL. TanoreH: https://m.edso0.ru/7f41a636
2.2 ffiifé‘e’éiﬁifﬁfﬁéﬁ?ﬁi VIA- 6 bubmorera [JOK
rpyns, Cepa u e8 CoeMHeHIs https://m.edsoo.ru/7f41a636
OO1m1ast xapakTepUCTHKA
23 XAMHYECKHX dJIeMEeHTOB VA- 7 bubmunoreka LIOK
rpynmsl. A3oT, pochop u ux https://m.edsoo.ru/7f41a636
COCAUHCHMS
OO0m1as XxapakTepUCTHKA
24 XUMHYECKHUX 2JIeMEeHTOB |V A- 8 bubmuoreka [JOK
rpynnsl. YTIepoa U KpEMHUH, U UX https://m.edsoo.ru/7f41a636
COCIUHCHUA
HWroro no pazneny 25
Pa3znen 3. MeTasjibl M UX COeIMHEHMSI
3.1 OO0I1Me CBOMCTBA METAJNIOB 4 Eifgs?ﬁ%?:é(siggﬁf 412636
32 Baxneiimme MeTamisl 1 UX 16 bubmunoreka LIOK
COCTUHEHUSA https://m.edso0.ru/7f41a636
HWroro no pazneny 20
Pasznen 4. Xumus U oOKpysKaomas cpeaa
a1 BeniectBa u maTepuansl B KU3HU 3 bubmunoreka LIOK
4eI0BEKa https://m.edso0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOe Bpems 3 BH6J_IHOTeKa HOK
https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 68

[NPOT'PAMME
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https://m.edsoo.ru/7f41a636
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8 KJIACC

(2 4 B HEnemMt0, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpPEMsI)

MpumepHble Tembl,
pacKpbiBalowWme faHHbIN pasgen
nporpammbil,

MU KOINYECTBO 4acoB,
OTBOAMMOE Ha UX U3yYeHUne

Tema 1.1. Xumusa — BakHasg
06J1aCTh €CTECTBO3HAHMSA 1
NPaKTU4eCKOM AeATEeIbHOCTHU
YeJIOBeKa

(54)

OcHoBHOe cogeprKaHue

OCHOBHble BUAbI AeATeNbHOCTU
obyuatowmxca

Paznen 1. llepBonauasbublie xumuyeckne mousitus (20 4)

[IpeameT XUMUH. Po/1b XUMUU 8 HCU3HU Yea08eKd. XuMusi 8
cucmeme Hayk. Memodbl NO3HAHUS 8 XUMULU.

Tesa u BemecTBa. Pu3nveckre CBONHCTBA BeleCTB. ArperaTHoe
cocTosiHMe BelllecTB. YUCThIe BelecTBa U cMecd. Coco6bl
pa3gesieHus cMeceil. Pusnyeckre U XMMUYECKUE SIBJIEHUS.
[Ipu3HAKU U yCJIOBHUsI NPOTEKAHUS XUMHUYECKUX PeaKIUH.
3HAKOMCTBO C TPaBUJIaMH 6€30aCHOCTH ¥ NpUéMaMu paboThl B
XUMHUYECKOH JJTabopaToOpHH.

JleMoHCTpanum

1. JlJabopaTopHOe 060pyZIOBaHHUE.

2. PazsinyHble BUAbI XUAMUYECKOU MOCYbI.

3. O6pasibl BelecTB.

4. Cioco6rI pasfesieHns cMecel (puabTpoBaHue, BeITapUBaHUE,
JUCTUJLISAIUS, XpoMaTorpadus).

JlaGopaTopHbIe M IPaKTU4YeCKHe PaGoThl

JlabopamopHbvie onvimbl:

Onucanve GpU3NYECKUX CBOWCTB BELIECTB.

Pasz/iesieHue cMecH C OMOIIbI0 MarHUTA.

IIpakmuyueckue pabomut:

Ne 1. JlabopaTopHoe 060py/I0BaHHEe U TPUEMbI PaGOThI C HUM.
[IpaBusia 6e3omacHO paboThl B XUMUYECKOH JTaGOpaTOPHH.

Ne 2. OumncTKa 3arpA3HeHHOW NOBapeHHOoM conun
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PackpbIBaTh CMBIC/ U3y4YaeMbIX MOHSATUH C IOMOLbIO [le1arora.

PackpbIBaTh poJib XMMUH B IPUPO/IE U )KU3HU YEJIOBEKA, €€ CBSI3b C IPYTUMHU
HayKaMH.

PaszyiiMyaTh YUCTHIE BELECTBA U CMECH; OJJHOPO/IHble U HEOJTHOPOHbIEe CMECH;

PaznnuyaTh pusHUecKUe U XUMUYECKHUE SIBJIEHUsI C OIOPOU Ha ompezie/ieHUsL.

OnpefensiTb IPU3HAKK XUMUYECKUX PEaKL U U yCI0BUS UX NPOTEKAHUS.

CiiezoBaTh paBUJIaM M0JIb30BAHUS XUMHUYECKOH OCYJ0H U JIJaGopaTOPHBIM
o6opyZoBaHHEM, a TAK)Ke MPAaBUJIaM 00palleHusI C XUMUYeCKUMHU Bellle-CTBaMU
B COOTBETCTBUHU C HHCTPYKIUSIMHU 10 BBINTOJHEHHUIO IPAKTUYECKHUX PaboT MO/,
KOHTpOJIEM Nlejiarora.

[l1aHUpOBaThb U MPOBOUTH XUMUYECKUH IKCIIEPUMEHT 110 U3YYEHHUIO U
ONHMCaHUI0 PU3NIECKUX CBOMCTB BellleCTB, CIIOCOO0B pa3/iesieHUs cMecei
BellleCTB M0/l PYKOBOJACTBOM IeJilarora ¢ 06Cy>k/ieHueM IJlaHa paGoThl.

HWcnosb30BaTh MPH BHINIOJHEHUH Y9e0HbIX 33/IaHUH U B ITpolecce
HCCIe0BaTEbCKOM 1esITEIbHOCTH HAyYHO-TTOMYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO COZleprKaHusl, ClIpaBOYHbIe MaTepUasbl, pecypcbl UHTepHEeTa noz,
PYKOBO/ICTBOM Ie/iarora.

BricTpauBaTh pa3BépHYThie NUCbMEHHbIE U YCTHBIE OTBETHI C ONTOPOM Ha
MHPOPMAIHIO U3 yYeOHUKA U CITPABOYHBIX MaTEPHUAJIOB, FPAMOTHO
VCI0JIb30BaTh U3yYEeHHBIM NOHATUHHBIN annapaT Kypca XMMUHU



Tema 1.2. BemiecTBa
U XMMUYeCKHue peaKnuu
(154)

ATOMBI U MOJIEKYJIBL. XUMHYECKHeE 3JIeMeHTbI. 3HaKU (CHMBOJIbI)
XMMHYeCKHX 3/1eMeHTOB. [IpocThble U CJI0XKHbIe BellieCTBa.
ATOMHO-MOJIEKY/IIPHOE YYEHHE.

Xumuueckas popMy.ia. BaneHTHOCTb aTOMOB XMMUYECKHX
3J1eMeHTOB. 3aKOH NOCMOsIHCMBA cOCMasd eujecms.
OTHocHTe/IbHasA aTOMHas Macca. OTHOCHTe/IbHAsA MOJIEKYJ/IIpHAs
Macca. MaccoBasi 10151 XUMHUY€ECKOT0 3/IEMEHTA B COeJUHEHUM.
du3nyecKkre U XMMHUYECKUE SIBJIeHUsl. XUMHUYeCcKasi peaKLusl.
[TpU3HAKH U YCI0BUS NPOTEKaHUS XUMUYECKUX PeaKIui.
XUMHYeCKHe YpaBHEHHUSI.

Tunb XUMUYECKUX peaKLUi (CoelMHEHMS], PA3/IOKEeHUS,
3aMellleHus], 06MeHa).

3aKOH COXpaHeHHsI MacChl BEIeCTB.

M. B. JloMoHOC08 — y4éHblii-3HYuK10neducm.

[OemoHcTpauuun

dusunyeckye siBleHUs (pacTUpaHue caxapa B CTYIIKe, KHIIEHHE U
KOH/IeHCallUs BOJBI U T. 11.).

XuMHu4deckue siBleHHs (TopeHre CBedH, pa3jioKeHHe caxapa,
B3aMMO/IeHCTBYE CEPHOU KUCJIOTHI C XJIOPUAOM Gapus,
passioxkeHue ruapokcuaa meau (1), B3aumoselicTBue Kese3a C
cepoy, B3aNMOIeHCTBHe KeJe3a ¢ pacTBopoM cosn Megu(11)).
ONBIT, MIJIIOCTPUPYIOLIUH 3aKOH COXPAaHEHHs MaCCHL.

Na6opaTopHble u NnpakTMYeckue pabotbl

JlabopamopHbie onbimbl:

[Ipumeps! dusnyeckux siBJaeHUH (M1aBJeHUe BOCKa, TasgHUE
JIbAA).

[IpuMepbl XUMHUYECKUX SIBJEHUH (TpoKaJMBaHUE MeJHON
MPOBOJIOKH, B3aUMO/[€MCTBHE MeJia C KUCJIOTOH).

Mopesni aTOMOB U MOJIEKY.JT

MpakTnueckas pabota No3 MpuM3HAKM NPOTEKAHUA XUMUYECKMX
peakumi

BbiyucneHusi

— OTHOCUTEJIbHON MOJIEKYJIAPHOW MacChl BELIECTB;

— MaccoBo# AO0JIM XUMHUY€ECKOr'o 3JIeMEeHTa I10 d)opmyne
CoeJNHEeHUA.

[IpUMeHATb ecTeCTBEHHO-HAy4YHble METO/ bl TIO3HAHUA (B TOM YHCIIE
HabJ10/leHHe, MO/leJIMPOBaHNe, IKCIIEPUMEHT) U OCHOBHbIE ONlepaLuy
MBICJIUTE/IbHOU AeATeJbHOCTH (CpaBHEHHe, KJacCUUKALUSA) A U3yYeHUS
BeleCTB U XMMHUYECKUX PeaKIUi c omopoi Ha aJITOPUTM UJIH CXEMY.

PackpbIBaTb CMbIC/I U3y4aeMbIX IOHATHH U 3aKOHOB U IPUMEHATDb 3TH NOHATHUSA
IPY ONMHCAaHUY CBOWCTB BEIECTB U UX MPeBpalleHHH ¢ 0ITopoH Ha IJIaH U
KJII04YeBbIe CJI0BA.

PazyaTh pusndecKre U XUMHUYeCKHe BJIeHHs, 00bACHATD X CYIIHOCTD C TOYKH
3peHHs aTOMHO-MOJIEKYJ/IIPHOT0 YYeHHU C ONIOPOH Ha ollpe/ieJIeHUs U CXeMBI.

OnpefeATb NPU3HAKU XMMUYECKUX PeaKIUH, yCI0BUA UX IPOTEKaHHUs.

OGBSICHATD CYIHOCTh GU3NYECKUX U XUMHUYECKHX SIBJ€HUH C TOYKU 3peHUs
aTOMHO-MOJIEKYJISIPHOTO YY€HHUS C UCI0JIb30BaHUEM BU3yaIbHOH OTOPHI.

KnaccuduuupoBaTh XMMHUYECKHE PEAKLIUH (110 YUC/TY U COCTABY Pearupyoiux u
006pa3yoLIMXCsl BELIECTB) C OOPOX Ha CXEMBI.

CocTaBasiTb GOPMYyJibl OUHAPHBIX BELECTB M0 BaJIEHTHOCTH U ONPESEIATh
BaJIEHTHOCTb 110 pOPMyJ1aM BEILECTB C ONIOPOH HA aITOPUTM y4eOHBIX
JEeUCTBUH.

PaccTaBsiATh K03 GUIMEHTHI B ypaBHEHUAX XUMUYECKUX PEAKLUH C OIIOPOH Ha
aJITOPUTM y4eOHbIX e CTBUI.

CreoBaTh IpaBHUJIaM M0JIb30BAHUSA XUMHYECKOHN ITOCYZ,0H U IaGOPAaTOPHBIM
060pyZ0BaHUEM, @ TAKXKe ITPaBHJIaM 00pallieHHs C BelleCTBaMH B COOTBETCTBUU
C UHCTPYKLMAMM 110 BBINOJHEHUIO J1a60PAaTOPHBIX XMMUYECKHUX OIBITOB MO/
KOHTpOJIEM Ile/iarora.

Hcnonb30BaTh NpU BHINOJHEHUH Y4eOHbIX 33JaHUH U B Ipoliecce
HCCJIel0BATENbCKOH J1eATENbHOCTH
Hay4HO-NOMYJIIPHYIO JIUTEPATYPY XMMHUYECKOT'0 COAEeP KaHus, CIPaBOYHbIe
MaTepuasbl, pecypcel MHTepHeTa o, pyKOBOCTBOM leJjarora.

BbicTpanBaTh pa3BEépHYThIe NMCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOX Ha
nHGOpMaIUIo0 U3 y4ebHUKA U CIPAaBOYHBIX MaTEPHa/IOB, FPAMOTHO
MCI0JIb30BaTh U3yYeHHbIN NOHATHHHBIN annapaT Kypca XMMUU

Paszpeu 2. BaxxHeillve npeACcTaBUTE/ I HEOpraHu4ecKux Bemects (30 u)
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Tema 2.1. Bo3gyx. Kucnopoga.
MoHATHe 06 okcnaax

(64)

Bo3ayx — cmech ra3oB. CocTaB Bo3ayxa.
Kuciopo; — 3/IeMeHT U IPOCTOe Bellle-
cTBO. 030H — a/A/10mponHasi Modudukayus Kucaopoaa.

HaXO}K,E[eHI/Ie Kucj0poJa B mpupozae, (I)HSH‘IGCKI/IG U XUMHUYECKHUe

CBOMCTBA (peakl My OKUC/IEeHHSs, FOpeHue). Y CJI0BUS
BO3HUKHOBEHUS U IpeKpalleHus ropenus. [lonsatue

06 OKCHUJAX.

Cnoco6bl nolyveHus Kuco0poda 8 1a6opamopuu u
npomvluieHHocmu. llpuMeHeHue kucaoposa. Kpyrosopor
KHCJI0pO/Jia B IPUpPO/JE.

Tens0801l 3ghhekm xumuueckoll peakyuu, NnOHIMuUE O
MepMoXuUMu4eckoM ypasHeHuu, 3K30- U 3H0TEPMUYECKUX
peakuusx.

Tonaueo (Hegpmv, y2o41b U MemaH). 3azpsizHeHUe 8030yXa,
cnoco6sl e2o npedomspawjeHus. YcuaeHue napHUK08020
agpdpexkma, paspyuieHue 030H08020 C/0S.

AemoHcTpauumn

B3aumopericTBre $pochopa, cephl U 3KeJsie3a C KUCJI0POA0M
(BO3MOKHO UCIIOJIb30BAaHUE BUIEOOMBITOR).
OnpejesieHUe coZlepKaHUsI KUCJA0PO/a B BO3AYXeE.
OHbITbI, AEMOHCTPpHUPYHOILIHE YCIOBUA BOSBHUKHOBEHHUA U
npeKpalileHus TopeHus.

Na6opaTopHble 1 NpakTU4YecKue paboTbl
JlabopamopHblil onbim:

O3HakoMJIeHHe C 06pa3LiaMH OKCUAOB.
Ilpakmuueckas paboma:

Ne 4, TlosiyyeHue KUCA0pOJa, U3y4eHHE ero CBOMCTB.

Bbi4ucneHusi
— MOIleKyIalHOI‘/JI MacCCbl KUCJIOPpOJA U 030HAa HAa OCHOBAHHUH
ATOMHOH MacChl XMMHYECKOTO 3JIEMEHTa
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PackpbIBaTh CMBICJ U3yYaeMbIX IOHATHHA U IPUMEHATD 3TH MOHATHSA NPH
OTIMCAaHUH CBOMCTB BelLeCTB U UX NpeBpallleH’H C HCI0JIb30BaHUEM ONOPHBIX
CJIOB U KJIUIIIe.

XapakTepHu30BaTh (ONUCBIBATb)C ONOPOU HA NIAAH, CXeMY, KDAMKYIO 3anUCh
COCTaB BO3/yXa, PU3NYECKHe U XU-MHYeCKHe CBOMCTBA KHUCJI0PO/a, CIIOCOOEI
€ro MoJiy4eHus, IpUMeHeHHe U 3Ha4YeHNe B IPUPO/ie U )KU3HHU YeJl0BeKa.

CpasHusamb peakyuu 20peHusl U Med.1eHH020 OKUC/1eHUs C TIpeiBapUTelbHbIM
o6CcyxjeHreM TapaMeTpPOB CPaBHEHMUS.

Co6upaTb NpU6OPHI AJs MOJy4YeHUs KUCI0po/a (BbITeCHEHHEM BOJbI U
BO3/yXa).

PacnosHaBaTh ONBITHBIM ITyTEM KHCJIOPOJ IO KOHTPOJIEM efarora.

HWcnosib3oBaTh XMMUYECKYI0 CHMBOJIMKY AJI1s1 COCTaBJIeHUsI GOpMy.J1 BellleCTB,
MOJIEKYIIPHBIX YpaBHEHUH XUMHUYECKHX PeaKLUH C y9acTHeM KHCJI0poJa.

O6BACHATD CYLIHOCTD 3KOJIOTMYECKUX NP06JIeM, CBA3aHHBIX C 3arpsA3HeHHeM
BO3/yXa.

CrnefoBaTthb MpaBu/iaM 6e30MacHON paboThI B 1a60PaTOPUU IPU UCTI0/Ib30BaHUH
XMMUYeCKOH nocy/ibl 1 060pyJ0BaHUS MO, KOHTPOJIEM [1€JJarora, a Takxe
paBUJIaM 06palleHNs C TOPIOYHMMH BelleCTBAMU B OBITY.

[l1aHMpPOBATE M OCYIECTBAATh HA MPAKTHKE XUMHUYECKHe IKCIIEPUMEHTHI,
NPOBOJUTH HABJIIOJEHHUS, [1eJIaTh BBIBOJIBI 10 pe3ysIbTaTaM 3KCIIepHMEeHTa MO/
PYKOBOZCTBOM IleZjarora.

Y4dacTBOBaTb B COBMECTHOH paboTe B IpyIIe.

HWcnosib30BaTh NpH BHIIOJIHEHUH YYeOHBIX 3aZJlaHUH U B IIporiecce
HCCJIel0BaTeIbCKOM [lesTeJIbHOCTH Hay4YHO-TIOMYJISIPHYIO IUTepaTypy
XUMHYeCKOTr0 CoJepKaHus, CpaBOYHble MaTepHabl, pecypcbl MHTepHeTa oA
PYKOBOACTBOM Iejarora.

BricTpanBaTh pa3BépHyThIE NUCbMEHHbIE U YCTHBIE OTBETHI C OIIOPOH Ha
MHOpMaIHIO U3 yYebHHKA M CIPABOYHBIX MAaTEPUAJIOB C OTIOPOM Ha IJIaH,
IPaMOTHO MCII0/Ib30BaTh U3y4YeHHbIM IOHATUHHBIM alliapaT Kypca XUMUU



Tema 2.2. Bogopoga.
IoHsATHE 0 KMCJI0TAaX U COJIAX

(84)

Bomopos — asneMeHT 1 mpocToe BelecTBo. HaxoxeHre B
npupose, GU3NvYecKre U XUMUYeCKHe CBOHCTBA (Ha puMepe
B3aUMO/IeICTBHS C HEMETA/VIAMH U OKCH/IaMH METaJJIOB),
MpUMeHeHUe, CNOCOObl NOAYHEHUSL.

[ToHsiITHE O KUCJIOTAX U COJISIX.

AemoHcTpaummn

[MosnyueHue, cobupaHue U pacio3HaBaHUe BOJOPOAA.
['opeHue BoJopoaa.

BsaumozeiicTBre BoJopoaa ¢ okcugoMm Meau(1l).

NabopaTopHble 1 NpakTU4YecKue paboTbl
Jla6opamopHblil onbim:

B3auMoeHCcTBHE KUCIOT C METAJIAMH.
[Ipakmuueckas paboma:

Ne 5. [TosiyyeHUE BOAOPO/A, U3YUYEHHE €r0 CBOMCTB.

Bbi4ucneHusi
— MOJ'IeKyJ'IﬂpHOfI MaccChI BellleCTBa Ha OCHOBaAaHHUHU ATOMHOMH
MacCCbl XUMHUYE€CKUX 3JIEMEHTOB
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PackpbIBaTb CMbIC/I U3y4YaeMbIX TIOHATHH U IPUMEHATb 3TH MOHATHUA IPU
ONHCAaHUU CBOMCTB BeleCTB U UX IpeBpalljeHUH.

XapakTepusoBaTb (ONHCBIBAThb) GU3NUECKHE U XUMUYECKHe CBOICTBa BOAOPOJa,
Croco6bl ero NoJiy4eHus, IpuMeHeHHe ¢ ONOPOH Ha IJIaH, KPaTKYIO 3alHUCh,
CXeMy.

Cob6upatb npu60p AJ1s1 NOJYYeHHUs BOAOPOJA C UCIOJIb30BaHUEM BU3yalbHOH
OInopbl

Hcnonb30BaTh XMMUUYECKYI0 CHMBOJIMKY /Il COCTaB/1eHHUs GOpPMYJI BELECTB,
MOJIEKYJIIPHBIX yPaBHEHUH XUMUYECKUX PeaKIUi ¢ yyacTueM BoAopoja ¢
ONOPOH Ha AJITOPUTM.

CrefoBaTh paBUJIaM 6e30MacHOM paGoThl B JIaGOPaTOPHH IPU UCIOJIb30BAHUU
XMUMUYECKO! NOCY /bl U 000PYAOBaHHUsI 10/ KOHTPOJIEM [I€J]arora., a Takxe
npaBuJ/aM 00palleHHs C TOPIOYUMHU BelleCTBAMHU B GBITY

[11aHUpPOBATh U OCYLIECTBJISATh HA IPAKTHUKE XMMUYeCKHEe 3KCIIEPUMEHTBI,
HNPOBOJUTH HAGJII0/I€HUS, [1e/1aTh BBIBOAbI [0 pe3yJIbTaTaM 3KCIIepUMEHTA M0/
PYKOBOZCTBOM I€Ziarora ¢ 06Cy»/ieHueM IJIaHa paboThl, C UCN0JIb30BaHUEM
KJIMLIE.

YyacTBOBaTbh B COBMECTHOH paboTe B rpymIle.

[11aHMpPOBATh U OCYILECTB/IATD HA IIPAKTHKE XUMHUYECKHe KCIIEPUMEHTBI,
HPOBOJUTD HAbJII0/IeHU, fieJIaTh BbIBOJIBI 110 pe3yIbTaTaM 3KCIIepUMEHTa.

Y4yacTBOBaTbh B COBMECTHOH paboTe B rpymnie



Tema 2.3. Bopaa.
PactBopsnl. [loHsTHE 06
ocHoBaHuAX(5 4)

Bopga, ee coctas, cTpoeHue, MoJieKyJibl. PU3ndyecKkre CBOWCTBA
BOJbL. AHA/IU3 U cCUHMe3 — Memodbl U3y4eHuUsi cocmasd 800bl.
XUMHU4YeCKHEe CBONCTBA BOJbI

(pa3/ioxkeHUe, peaK MU C HATPUEM, OKCUOM KaJIbLIUsl, OKCUI0M
cepnl V.

CoctaB ocHoBaHUH. [loHsATHE 06 UHUKATOPAX.

Boda kak pacmeopumess. PacTBopbl. Pacmeopumocms gewjecms
8 8ode.

HacbiujeHHble u HeHacblueHHble pacmeopsl. MaccoBasi A0Jist
BeLeCTBa B pacTBODeE.

Poab pacmeopos 8 npupode u 8 yxcusHu yesoseka. Kpyzosopom
800bl 8 npupode. 3arpsisHeHUe NPUPOJHBIX BoJ. OxpaHa

Y OYMCTKA MPUPOJHBIX BOJ,

OemoHcTpauuu

JJIEKTPOJIN3 BOABI; CHHTE3 BOJbl; B3aUMOJEHCTBHE BOJbI C
MeTass1aMu (Na, Ca) (BO3MOXKHO UCIIOJIb30BAaHUE
BUJieOMaTepHasoB).

PacTBOopeHUe BelllecTB € pa3IMYHON paCTBOPUMOCTBIO.
HccnenoBaHne pacTBOPOB KUCJIOT U LeJI049€M C TOMOIIbIO
WH/IMKaTOPOB.

NabopaTopHble U NpaKTU4YecKkue paboTbl

Ilpakmuyeckas paboma:

Ne 6. [IpuroToBJsieHHE PACTBOPOB C ONpeeIEHHON MacCOBOM
JloJIel pacTBOPEHHOTO BellleCcTBa.

Bbi4ucneHusi
— C UCII0JIb30OBaHHUEM IIOHATHUA «MaCCOBad O0Jid BellleCTBa B
pacTBOpe»
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PackpbIBaTh CMBIC/ U3y4aeMbIX OHATUH U IPUMEHSATh 3TH MOHATHUSA IPH
OTIMCAaHWH CBOMCTB BelleCTB U UX MpeBpalLleHUH C TOMOLIbIO NTe/jarora.

XapakTepusoBaTb PU3HYECKHe U XUMUYECKHe CBOMCTBA BOABI, €€ POJIb KaK
pacTBOpHUTEJIA B IPUPO/HBIX IPOLECCaX C ONIOPOH Ha IJIaH U CXeMy.

CocTaB/sITb ypaBHEeHUS XUMHUYECKUX PeaKLUi ¢ ydacTHeM BOJbl C ONOPOM Ha
cxeMy.

O6BACHATD CYIIHOCTb 3KOJIOIMYECKHX NTP06JeM, CBS3aHHBIX C 3arpsi3HEHHEM
HPUPOAHBIX BOJ, CTOCOGBI O4YMCTKH BOABI OT IPUMeCeH, Mephbl 110 OXpaHe BOJ,
OT 3arps3HeHHs M0CJIe Ipe/BApUTEbHOTO CTPYKTYPUPOBAaHNSA MaTepHaJa.

[l1aHUPOBATh U OCYIECTB/IATh Ha IPAKTHKEe XUMUYeCKHe IKCIEPUMEHTHI,
NPOBOJAUTH HabJII0/leHs], e/1aTh Bbl-

BO/JbI 10 pe3yJibTaTaM 3KCIepUMeHTa 110/, KOHTPOJIeM [1eJjarora, ¢
HCMOJIb30BaHUEM KJIUILE.

CiefoBaTh IpaBUJaM 6e30MacHOM paboThl B 1aGOpaTOPUU NPU UCI0/1b30BaHUU
XUMHYeCKOM Mocy/ibl U 060pyA0BaHUA 110/ KOHTPOJIeM llejiarora.

[IpoBOAUTB BBIYMCJIEHUS C IPUMEHEeHHeM MOHATHUSA «MaccoBas J10J1 BelllecTBa B
pacTBope» c onopoi Ha GOpPMY.JIbL.

HMcnonb3oBaTh NpH BbINOJHEHUH Y4eOHBIX 3aJJaHUH U B IIpolecce
HCC1e0BaTebCKOM J1eATeIbHOCTH HayYHO-TIONYJIPHYIO JIUTEPATypy
XUMHY€ECKOTO COJlep>KaHus, CIpaBOYHbIe MaTepHasbl, pecypcbl UHTepHeTa
110/}, pyKOBO/ZICTBOM Ilefiarora.

BoicTpauBaTh pa3BépHyTble NMCbMEHHbIE U YCTHBIE OTBETHI C OIIOPOM Ha
nHdopMaIHIo U3 y9e6HUKA U CIPaBOYHBIX MaTePHAJIOB, PaMOTHO
KCI0J1b30BaTh U3y4YeHHbIN NOHATUMHBIN alllapaT Kypca XMMHUHU NIoc/ie
IpeiBAapUTEJbHOTO0 CTPYKTYPHUPOBAaHUSA MaTepuaja



Tema 2.4. OCHOBHBIE
KJIaCChIHEOPTraHUYeCKUX
coeJMHEeHUI

(114)

Knaccuduxarnusa HeopraHU4eCKUX COeJUHEHUH.

OKcHABL: COCTaB, KJaccuPuKaLus (OCHOBHbIE, KUCIOTHBIE,
am@pomepHble, Heco1eobpasyoujue Ha npumepe okcuoa yaaepoda
Il u okcuda asoma I, HoMeHKJIaTypa. [lo/1yyeHue OKCUJi0B
(B3anmopeicTBMe € BOAOW, KUCAOTaMMU, LENoHAMK).

OcHoBaHUA: COCTaB, kKaaccubukanys (1es104u U
HepacTBOPHMbIe OCHOBaHHs), HOMEHKJIATypa.

KucoTsl: cocTaB, KJaccupuKalysa, HOMEeHK/IATypa, PusnyecKkue
Y XMMH4YecKHe CBOWCTBA (B3aUMO/ecTBUe C 0CHOBHBIMU
OKCH/IaMH COJIAMM Ha IPUMepe COJIAHON U CepHOH KUC/IOT),
€nocobbl noay4eHus. Paj akTHUBHOCTH MeTaJIJIOB.

Couu (cpefHUE): HOMEHKJIATYPA, CNOCOObI NOIYHeHUs],
B3aMMO/JleHCTBHeE coJiel C MeTa/lllaMH, KUC/I0TaMy, 1lleJ109aMU U
COJISIMHU.

['eHeTHYecKas CBs3b MeX/Ay KJaccaMU HeOPTaHUYeCKUX
coefnHeHUl. ['eHeTH4Yeckue psaabl [loHATHe 06 aMOTepHBIX
TUAPOKCUAAX Ha IPUMepe LMHKA U aJIIOMUHUA. XMUMHYecKue
CBOMCTBA - B3aUMO/JeHCTBHE C KUCJOTaMU U IeJI04aMHU.
PasnoxeHue Npy HarpeBaHUU.

AemoHcTpauumn

O6pas1bl HeOPraHUYeCKUX Bell|eCTB Pa3/IMYHBIX KJIaCCOB.
BsanMogelicTBYe pacTBOpa CEpHOM KUCIOTBI C OKCHJIOM
megu(Il).

Peaxkuus nerTpanusanuu.

BeiTecHeHue olHOT0 MeTaJlJ1a IPYyTUM U3 paCTBOpa COJIH.

NabopaTtopHble u npakTuyeckue paboTbl

Jla6opamopHbie onvimbl:

B3aunMogelicTBHe KUCIOT C MeTa/lJlaMH.

[TosryyeHHe HEPAaCTBOPUMBIX OCHOBAaHHU M.

B3auMozelicTBHe HepaCTBOPUMBIX OCHOBAHUMN € KUCJIOTAMMU.
PasnoxeHue rugpokcusa Mmeau(Il) mpu HarpeBaHUM.
IIpakmuyeckas paboma:

Ne 7. PemieHue sKkcliepUMeHTalbHbIX 33/1a4 110 TeMe «OCHOBHbIe
KJIaCCbl HEOPraHUYeCcKUX COeJUHEHUN».

Bbi4ucneHus
— 10 ypaBHEHHUAM XUMHUYE€CKUX peaKunﬁ

Ompenenenre OCHOBHBIX KIIACCOB HEOPTaHUIECKUX COSANHEHHH 10 MadIIoHy.
CocraBiieHHE CXEM CTPOCHUS OCHOBHBIX KJIACCOB HEOPIaHUYECKUX COCIUHEHUN Ha
OCHOBE OIPEIENICHUS].

CocrapieHne GopMysT OCHOBHBIX KJIACCOB HEOPTaHUIECKHX COSTUHEHUH 1 Ha3bIBAaHUE
UX 110 MEXTYHapOIHOH 1 TPUBHAIBHOW HOMEHKIIATYPE C HCIOIb30BaHUEM
OTIpEeeNICHNUS 1 TaOJIHIBI PACTBOPHMOCTH.

KnaccndumupoBanne n3ydaeMbIX BEIECTB [0 COCTAaBY U C8OLcmEam ¢ OIIOPOH Ha
OTIPE/IENICHNS, CXEMBI M TAOJIHITYy PaCTBOPUMOCTH.

CocraBieHre TaOIUIIBI TEHETHUYECKUX PSIIOB M CXeMBI «I eHeTHdecKast B3aUMOCBSI3b
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEUHEHUIN» 1101 pyKOBOJCTBOM II€arora.
IIporaosupoBaHue CBOICTB BEIIECTB HA OCHOBE OOLINX XUMUYECKUX CBOHCTB
U3Y4EHHBIX KJIACCOB, TPYIIT BELIECTB, K KOTOPHIM OHH OTHOCSTCS C HCIIOJIb30BAaHUEM
cxeMsl «I eHeTH4ecKas B3aMMOCBsI3b OCHOBHBIX KJTACCOB HEOPTaHUIECKHX
COEAMHEHUI [10]] pyKOBOJCTBOM IleJarora.

CocraBiieH1e MOJICKYJISIPHBIX YPaBHEHUH PeaKUi, WITFOCTPUPYIOIIUX XUMUYECKUE
CBOMCTBA U3YYEHHBIX KJIACCOB U CNOCOObI NOIYYeH s BEIECTB U3YYEHHBIX KIIaCCOB,
TpyII, a TAKXKe NOATBEPKAAIOIINX FEHETUYECKYIO B3aUMOCBA3b MEKIY HUMH, C
OTIOpO#i Ha BepOAIBbHYIO CXEMY B Ka4ECTBE 3pUTEIBHON OIMOPHI.

CocrapieHne MOJIEKYISIPHBIX YPaBHEHHH peakInii 0 CXeMaM C PeIBAPUTETBHBIM
00cyXeHreM BBIOOpa pearnpyromuX BenecTB.

Brruncnenne no ypaBHEHHAM XUMHYECKUX PEAKLUI KOINIECTBa, 00bEMA, MacChl
BEI[ECTBA 110 KOJIMYECTBY, 00BEMY, Macce peareHTOB WM IIPOAYKTOB PEaKIuH 10
ITOPUTMY.

IInarnpoBaHue U OCYIIECTBICHNE HA MPAKTHKE XMMHYECKOTO SKCTIEPUMEHTa 1
HaOJIIOACHHUS T10]] PYKOBOJCTBOM yUHTEIS.

DopmynpoBaHUE BEIBOAOB 110 PE3yIbTaTaM SKCIIEPUMEHTA C HCTIOIb30BAHUEM
OIIOPHBIX CIIOB.

DopmynrpoBaHUE C TIOMOIIBIO NIEArora 1 BEINOIHEHNE paByiI 6€3011acHoil paboTh B
J1a00paTOpUM IPU UCIOIB30BaHUU XMMUUECKON MOCY/AbI U 000py1OBaHUS.
Hcnonp3oBanue mpu BEIOTHEHNH yIeOHBIX 3aJaHIH U B IIpOIIecce
HCCIIE/I0BATENBCKOM JIESTENbHOCTH HAyYHO-IIOMYJIIPHON JINTEPATypbl XUMUYECKOTO
COZIepIKaHUs, CIIPaBOYHbIE MaTepHUalbl, pecypcsl FIHTepHeTa, ocyliecTBIeHIe BEIOOpa
HOJ PYKOBOACTBOM IIE€AArora.

BricTpauBanue pa3BEpHYTHIX MTUCbMEHHBIX U YCTHBIX OTBETOB C OIIOPOM Ha
nH(OpMAIHIO 13 ydeOHNKA U CIIPABOYHBIX MAaTEPHANIOB, TPAMOTHOE HCIIOIb30BaHUE
M3Y9IEHHOTO TTOHATHITHOTO anmapaTa Kypca XMMHH C HCIOJIb30BaHNEM IIIaHa,
OIOPHBIX CJIOB, AITOPUTMA.

Paspeun 3. llepuoauyeckuii 3akoH 1 [lepuoguyeckasi cucreMa XuMH4eckux 3jieMeHToB /JI. U. MeH e ieeBa.
CTtpoeHue aTOMOB. XUMU4YecKas CBA3b. OKMC/INTE/IbHO-BOCCTAHOBUTE/IbHBIE peakuuM (15 )
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Tema 3.1. Mepuoguuecknii 3aKoH
ulMepnogunueckas cuctema
XMMUYECKUX 3/IEMEHTOB

A. U. MeHgeneeBa. CTpoeHue
artoma (7 4)

[IepBble MONMBITKYU KJIAaCCUPUKALIMH XUMUIECKUX 3JIEMEHTOB.
[ToHsiTHE O rpynmax cCXoAHbIX 3JIEMEHTOB (IL[eJI0YHbIe
1eJIOYHO3eMeJIbHbIE MeTaJlJIbl, FaJIOreHbl, HHEPTHBIE I'a3hbl).
IsnemeHmbl, Komopbule 06pasyrom

amgomepHble 0Kcudbsl U 2udpoKcudbl.

[leproaudeckuii 3akoH u [lepuoau-dyeckas cucrema
XMMU4YecKux aeMeHTOB /I. U. MeHpeneeBa. [lepuo/bl, rpynimsl,
noArpymnmnbl. PU3nyecKUil CMbIC/ IOPSIAKOBOTO HOMepa
3JIeMeHTa, HOMEPOB NepPUo/Ja U IPyIbL.

CtpoeHue aToMoB. CocTaB aTOMHBIX s14ep. M3omonbl.
JyieKTpoHBbI. CTpOeHHe 37IEKTPOHHBIX 060J104€K ATOMOB IEPBbIX
20 xuMUYecKux 371eMeHTOoB [lepuouyeckoil cucTeMbl

J. U. MengeneeBa.

XapaKTepUCTHKA XUMUY€ECKOT0 3/IeMeHTa M0 ero MoJI0XKEHUIO B
[lepuopuueckoit cucteme /. U. MeHeneeBa.

3akoHOMepHOCMU U3MEeHEHUS C80licm8 3/1eMeHM08 MAbiX
nepuo0dos U 21a8HbIX N0O02pynn 8 3a8UCUMOCMU 0M AMOMHO20
(nopsidkoeozo) Homepa.

3nauenue [lepuoduueckozo 3akoHa u llepuoduyeckoli cucmembl
XUMUYECKUX 3/1eMeHMO8 0151 pa3sumust HaQyKu U Npakmuku.
/1. H. MeHdeneee — yuéHblil, nedazoz u 2paicoaHuH.

AemoHcTpauumn

KOpOTKOHepI/IOAHaH W JJIMHHONIEpHUOWAHAA (l)OprI
Hepnognqecxoﬁ CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB

. U. MeHpeneeBa.

O3HaKoOMJIeHHE C 00pa3liaMU METAJIJIOB U HEMETAJJIOB.

Na6opaTtopHble U NpakTU4eckue paborbl

JlabopamopHulil onbim:

B3auMo/elcTBUE TMAPOKCUAA IIMHKA C pACTBOPAMHU KHUCJIOT U
nieJjo4yen
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PackpbIBaTh CMBICJ IEPUOAUYECKOTO 3aKOHA N0/} PYKOBO/CTBOM Ie/larora.

[ToruMaTh cylecTBOBaHMe TePUOANYECKON 3aBUCUMOCTH CBOWCTB XUMHUYECKHUX
3/1IeMeHTOB (M3MeHeHHe PaJiuyCOB aTOMOB U 3JIEKTPOOTPHULIATENBHOCTH) U UX
COeJMHEeHUH OT MOJIOKEeHHA B IepUOAUYECKON CUCTeMe U CTPOEHHUs aTOMa C
HCNOJIb30BAaHUEM CXEM U TabJIMII.

YcTaHaB/IMBaTh CBA3b MeX/y M0JI0OKEHHEM 3JIeMeHTa B IepUOJANYECKON CUCTeMe
U CTPOEHHEM ero aToMma (CocTaB U 3apAJ AApa, oOlLee YUCI0 ITEKTPOHOB U
pacnpe/iesieHHe UX 110 3J1eKTPOHHBIM CJIOSIM) 10 06pasiy.

[IporHosupoBaTh XapaKTep U3MEHEeHHs CBOKWCTB 3JIEMEHTOB U X COeJMHeHUH 110
rpynnam u nepuogam [leproaudeckor cucTeMel C TOMOILLBIO NTeAarora.
XapaKTepHu30BaTb XMMHYECKHeE 3JIEMEHTHI TepBbIX TPEX MEPUOL0B, KaJlus,
KaJIbIUs N0 UX NnoJioxxeHHUIo B [lepuognyeckont cucreme /[l. U. Mengeneena.

CnepnoBaTb NpaBUaM 6e30MacHO paboThl B J1JaGOpaTOPUU NPH UCNOJIb30BAHUU
XUMHUYeCcKOH mocy/ibl U 060pyA0BaHUA N0/, KOHTPOJIeM Nleiarora.

BbicTparBaTh pa3BépHyThble MMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
nHdopMal o U3 y4eOHUKA U CIPaBOYHbIX MaTepHasioB, [PaMOTHO
HCI0JIb30BaTh U3y4YeHHbIN MOHATUIHBIN aNnapaT Kypca XMMUU NocJie
CTPYKTYPUPOBaHUSA MaTepuasa ¢ UCII0Jb30BaHMEM KJIHLIE.

Hcnosnb30BaTh NpH BbINOJHEHUH yuye6OHbIX 33/JaHUH TEKCThI yue6HUKa NoCJIe
CTPYKTYpPUPOBaHUS MaTepHaJsa, CIpaBoYHble MaTepHuaJbl ([lepruoguyeckyro
cUCTeMy XUMH4YecKHX 31eMeHTOB /l. Y. MeH/jes1eeBa, Tab My paCTBOPUMOCTH
KHUCJIOT, OCHOBAaHUM U COJIeH B BOJie, 3JIEKTPOXMMHUYECKUH PAJ HalPSXKeHU I
METaJJIOB).

Hcnonb3oBaTh NpHY BEINOJHEHUH Y4eOHBIX 3aZlaHUM U B IIpoliecce
HCC1e0BaTeIbCKOM 1eTe/IbHOCTU Hay4HO-TIONY IS PHYIO INTEPATypy
XUMHY€ECKOT0 CoJlepKaHus, ClIpaBOYHbIe MaTepHaJibl, pecypcbl MHTepHeTa moj
PYKOBO/ZCTBOM Ilefiarora



Tema 3.2. Xumunueckas
cBA3b.OKUCAUTENbHO-
BOCCTAHOBUTE/IbHbIE peaKkuumn

(84)

9 KVIACC

JnekmpoompuyamenbHOCMb AaTOMOB XUMHUYECKHX 37IEMEHTOB.
XyuMuyeckast cBA3b (MOHHAsA, KOBaJIEHTHAs NOJIApHAsA U
KOBaJIeHTHas HeNoJIsspHas).

CTeneHb OKHC/IEHUS.

OKUCIUTENBbHO-BOCCTAHOBUTEbHBIE peakuun (OBP). [Iponecchr
OKMCJIEHUS] U BOCCTAHOBJIeHUs. OKMCIUTEU U BOCCTAHOBUTEJIH.

AemoHcTpauumn
OKHCIUTENIbHO-BOCCTAaHOBHUTEJIbHbIE PEAKLIMU: TOPEHUeE,
peakL Uy pa3JiokKeHUs], CoeJUHEHUS

(2 u B HEzmemro, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpPEMS)

PackpbIBaTb CMbIC/I U3y4aeMbIX IOHATHH 10/ pyKOBOACTBOM IleZiarora.

OnpefensaTb BUA XMMUYECKOH CBA3M B CO€JJUHEHHUH C UCIIOIb30BaHUEM CXEM.

OnpefenaThb cTeleHb OKUCIEHUS XUMHUYECKOT0 3/1eMeHTa 1o popMyie ero
coeJIMHEHU C HCMOJIb30BaHUEM a/IFOPUTMa.

OnpefienisiTb 3/1eMEHT (BELECTBO) — OKUCIUTEJb U 3JIeMeHT (BEIECTBO) —
BOCCTAHOBUTEJIb.

OGBACHATD CYLIHOCTb NPOLECCOB OKUC/IEHHS U BOCCTAHOBJIEHUS.

CocCTaBJIAATh 3/IEKTPOHHBIN 6a/IaHC C yYETOM YMC/IA OTJAHHBIX M MIPUHATBIX
3JIEKTPOHOB.

CoCTaBJISITh YpaBHEHHE OKUCIUTEIbHO-BOCCTAHOBUTEIbHON peaKIuy o
aJITOPUTMY pa3bopa OKUCIUTENbHO-BOCCTAHOBUTEbHON PEaKLHH.

Hcnonb30oBaTh NpY BBINOJHEHUH YYEOHbIX 33JaHUH TEKCThI y4ebHUKa 11oc1e

CTPYKTYypHUPOBaHUSA MaTepHaJia, CIpaBoOYHble MaTepHaJbl (IEPUOANYECKYI0
CUCTEeMY XMMHUYeCKHUX 31eMeHTOB /[I. U. MeHzeneeBa, TabIMIy PAaCTBOPUMOCTH
KHUCJIOT, OCHOBaHHH U coJiel B BOJe, 3/IeKTPOXUMHUYECKUH PAJ, HaNpsiKeHUH
MeTaJlJIoB).

MpumepHble Tembl,
pacKpbiBaloLwWme AaHHbIN pasgen
nporpammbi,

M KOZIMYECTBO 4YacoB, OTBOAUMOE
Ha WX usyyeHue

OcHoBHOE cogepiaHue

OCHOBHble BUAbI AeATeNbHOCTU
obyuatowmxca

Paszge 1. BemecTBo U xXUMH4YecKe peakuuu (17 4)
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Tema 1.1. [IoBTOpEHUe U
yrjy6JieHre 3HaHU#|
OCHOBHBIX pa3/ieJIOBKypca 8
KJIacca

(54)

[leproaudeckuii 3akoH. [leprognyeckas cucteMa XMUMHYeCKUX
asieMmeHTOB /I. U. MeHeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTHU
B U3MEHEHHHU CBONCTB XUMHUYECKUX 3JIEMEHTOB NEPBBIX TPEX
MEePHUO/I0B, KA, KaJbLHd U UX

CoeJJMHEHUN B COOTBETCTBHH C MOJIOKEHUEM 3JIEMEHTOB B
MepruoMYeCKON CUCTEME U CTPOEHUEM UX aTOMOB.
Kraccuukanys v HOMeHK/IaTypa HeOpraHU4YeCKHX BellecTB
(MexxgyHa-poiHas U TPUBHAIbHAs). XMMHUYeCKHe CBOMCTBA
BeLECTB, OTHOCAILMXCS K pa3JIMYHbIM KJIacCaM HEOPraHUYeCKHUX
CoeJIMHEHUH, UX TeHeTUYeCKasl CBSA3b HEOPraHWYeCKHX BeLeCTB.
CTpoeHHe BeleCTBa: BU/bl XUMHUYECKOU CBSI3U U TUIIbI
KPHUCTA/UTHYECKUX PEIETOK. 3a8UCUMOCMb C80LiICME 8eujecma om ux
cmpoeHusl.

JleMoHCcTpanuu

1. Mozeiy KpUCTa/IMYECKUX PELIETOK HEOPraHUYeCKUX BelleCTB.
2. KopoTkonepuojHas v AJIMHHONIepUOAHAS GOPMBbI
[lepronyecKoi CUCTEMBI XUMUYECKHX 3JIEMEHTOB

/. 1. Menpaeneena

XapaKTepu30BaTh XMMHUYECKUE 3JIEMEHThI TEPBBIX TPEX MEPHUOOB, KaIUs U
KaJsIbLIMS 10 MX noJioxkeHuto B [lepuogudeckoit cucreme /l. U. MeHpeneeBa c
OTIOPOM Ha aJITOPUTM.

KraccuduunpoBaTh 1 Ha3bIBaTh HEOPraHUYeCKHE Bell[eCTBA U3yYeHHbIX
KJIACCOB C OTIOPOH Ha CXeMy, TabJIMIY PAaCTBOPHUMOCTH.

OnuchiBaTh 06IMEe XUMHUYECKHE CBOMCTBA BELECTB PAa3JIMYHbBIX KJIACCOB,
NOATBEPXAATh CBOMCTBA PYMepaMU MOJIEKYJISTPHBIX YPaBHEHUH
XUMHUYECKHUX peaKIUi C OIOpOH Ha CXeMy.

OnpenensTh BUJ XMMUYECKOH CBSI3U U TUIl KPUCTA/UIMIECKON PeETKH
BEIeCTBa C ONIOPOH Ha CXEMY.

[IporHo3upoBaTh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT UX CTPOEHHS Mocje
npeBapUTEJNbLHOTO pa3bopa.

BrIcTpanBaTh pa3BEépPHYThIe MUCbMEHHbIE U YCTHBIE OTBETHI C OIOPOH Ha
“H}OopMaIHIo U3 YieGHUKA U CIPAaBOYHbIX MaTEPUAJIOB, [PAMOTHO
HCI0JIb30BaTh U3y4EeHHbIH NOHATUHHBIN annapaT Kypca XUMHUU.

HWcnosib30BaTh NpY BHINOJHEHUH YYeOHBIX 33IaHUH U B ITpoliecce
HCC/Ie0BATEIbCKOM 1esITeIbHOCTH HAYYHO-MONYJISIPHYIO JIUTEPATYPY
XUMHYECKOT0 COZIepKaHus, CIPaBOYHbIe MaTepHaJbl, pecypchl MHTepHeTa
[0J1 pyKOBOZ,CTBOM IleZjarora.

Tema 1.2. OCHOBHbIE
3aKOHOMEpPHOCTH
XUMHYECKHX peaKuui
(44)

Knaccudukanus XuMA4eCKUX peakL Ui 110 pas3JIMYHbIM [IPU3HAKaM
(o 4Mc1y M COCTaBY YYaCTBYOLIMX B pEAKLUH BELECTB, N0
mensi08omy aekmy, no usmMeHeHur0 cmeneHell OKUCAEHUS
XUMUYeCKUX 3/1eMeHMo08, N0 06pamumMocmu, no y4acmuro
Kamaauzamopa).

IK30- u 3H0OMepMuYecKue peakyuu, mepMoxuMuveckue ypasHeHusl.
ToHsimue o ckopocmu xumuyeckoli peakyuu. [IoHssmue 0 20M02eHHbIX
U eemepozeHHbIX peakyusix. [lonssmue 06 o6pamumblx

U HeobpaMuMbLX XUMUYEeCKUXx peakyusix. [lonssmue o Xumuyeckom
pasHosecuu. Pakmopwl, 8AuUsAOWUE HA CKOPOCMb XUMUHECKOU
PeaKkyuu U no0xiceHue XUMU4ecko20 pagHOBECUS.
OKHC/INTENbHO-BOCCTAHOBUTE/IbHbBIE PeaKIUU (371eKTPOHHBIN
6aJIaHC OKUCJIHUTE/NbHO-BOCCTAHOBUTE/IbHOM peakIum).

JleMOHCTpanuu

1. 3aBUCMMOCTb CKOPOCTH XMMUYECKOH peaKIuM OT pa3IUYHbIX
dakTopoB.

2. BospelicTBue KkaTaJM3aTopa Ha CKOPOCTb XUMUYECKON peaKIuu.
3. [IpuMepbl HEOOPATUMBIX U 0OPATHUMBIX PEaKIUH.

4. CMelleHYe paBHOBeCHUS XUMHUYeCKOH peaKlHH.

Buryucaenus
— KOJIMYeCTBa BellecTBa, 00’béMa U MacChl peareHTOB WK
NPOAYKTOB 10 ypaBHEHUSIM XUMHYECKHUX peaKLui

PackpbIBaTh CMBIC/ U3y4aeMbIX IOHATUN U IPUMEHSTh 3THU NOHATHUS IPU
ONKCAaHUU CBOMCTB BellleCTB U UX NpeBpalleHU.

KnaccuduuupoBaTb XUMHUYeCKHE pEAKLUU 10 PA3JIMYHBIM IPU3HAKAM.

YcTaHaB/AIUBaTh 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM peakLUU OT Pa3JIMYHbIX
$aKTOpPOB M0/, PYKOBOJCTBOM yUUTEJIS.

[IporH03upoBaTh BO3MOKHOCTH NPOTEKAHUSI XUMUYECKUX IPEBPALeHUM B
PasJ/IMYHbBIX YCI0BUSIX [TOCIE IpeiBApUTENbHON paboThL.

OnpefenaTh OKUCAUTENb U BoccTaHOBUTe b B OBP.

CocTaB/IAATh 3/7IEKTPOHHbIN 6ajlaHC peaKUU.

[Ipou3BOAUTH BEIYHUCIEHUS 10 XMMUYECKUM YPAaBHEHUSIM 110 aJITOPUTMY.

BricTpauBaTh pa3BépHYyThle NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOM Ha
HHPOpMaLUI0 U3 yYeOHUKA U CIPABOYHbIX MaTepHaloB, PAMOTHO
HCIO0JIb30BaTh U3y4eHHbIW MOHATHUHBIN anllapaT Kypca XMMHUH Nocjie
NpeJBapUTeJbHOTO CTPYKTYPUPOBaHHUS MaTepuaa.

Wcnosib30BaTh MPHU BBINOJHEHWH Y9e0HbIX 33/IaHUH U B IIpolecce

HCCJIel0BATENbCKOHN 1eATebHOCTH HAYYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHY€ECKOI0 COZiepXKaHus, CIpaBOYHble MaTepHaJibl, pecypcbl UHTepHeTa
10CJle KOHCYJIbTALMHY C [IeJaroroM.
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Tema 1.3.
JNIeKTpOIUTHYeCKasA
Aucconranua. XuMuyeckKkue
peakLuu B pacTBopax

(84)

Teopusl 3JIeKTPOJIMTUYECKON AUCCOLUAIMU. DJIEKTPOJUTHI U
HeaJIeKTPOJIUThL. KaTHoHbI, aHUOHBI. MexaHusm duccoyuayuu
geujecma ¢ pasAuvHbIMU 8udamu Xumuyveckoll cesizu. CmeneHs
duccoyuayuu. CuibHbBIE U CJ1a0ble 3JIEKTPOJIUTHIL.

Peakruy HOHHOT'0 0GMEHA, YCI0BUS UX NpoTeKaHus1. HoHHbIe
ypaBHEHHS peaKIHil.

XUMHU4ecKre CBOMCTBA KHUCJIOT, OCHOBAaHUM U COJIeH B CBETe
Npe/ICTaBJeHUH 00 3JIEKTPOJIUTHIECKOH Arcconraliuy. Cpea
pactBopa. [loHsTHE 0 rUIpOJIH3e COJIEH.

KayecTBeHHbIE peaKIlMy Ha KATUOHBI

Y aHUOHBI : XJIOPU/I-, 6POMU/I, HO3U-, CyIbdaT-, KApOOHAT-,
cuuKaT-pocdaT- aHUOHBI, TUAPOKCU/I-UOHBI KATUOHBI aMMOHUS,
MarHMs, KaJabliys, aJIOMUHKS, JKeJie3a 2+, 3+, [MHKa,
MPHUCYTCTBYIOLINE B BOAHBIX PACTBOPAX..

JleMoHCTpanum

JJieKTpUYecKasi IPOBOJUMOCTb PACTBOPOB BELIECTB; JIBIKEHHE
HIOHOB B 3JIEKTPUYECKOM II0JIE.

OmnbITHI, HTIOCTPUPYIOLME TPU3HAKHU IPOTEKAHHUS PeaK Ui
HOHHOTO 0OMeHa.

OnbITEI IO ONpeZie/IeHUI0 Cpefibl B pacTBOpax coJied (xopuja
HaTpwus, KapboHaTa HATPHs, XJIOPHU/A [IUHKA).

JlaGopaTopHble U MPpaKTHYeCKUEe

pa6oThl

JlabopamopHbwlil onvim:

Ne8Peakunu HOHHOTO 06MeHa B paCTBOPax 3JIEKTPOJIUTOB:
cyabdara megu (1)

U 1€J104YH, KapOOHaTa HAaTPUS U COJISTHOM KHUCIOThI, peakLus
HeUTpanu3alnuu Mexy T’MAPOKCU/I0OM KaJlus U COJISTHOM KUCJIOTOH.
Ne9. KayecTBeHHble peakLMn Ha MOHbI B pacTBope.

IIpakmuueckas paboma:
Ne 1. PenieHue 3KCiepUMEHTAIbHbIX 33/1a4 10 TEME.

BouruucaeHus
— 110 ypaBHEHUSIM XUMUUYECKUX peaKL Uil

PackpbIBaTb CMbICJ H3y4aeMbIX HOHATHH, a TAK)XKe CMBIC/I TEOPUHU
3JIEKTPOJIUTHYECKOH ANCCOLIMALIM C OLIOPOH Ha CXEMBI.

O6bACHATH NPUYHUHBI 3JIEKTPONPOBOJ-

HOCTH BOJHBIX PAaCTBOPOB C IOMOLIbIO IleAiarora.

CocCTaBJIsITh YPaBHEHUS JUCCOLMALMU KUCJIOT, LIeJI0YEH U COJIEH, TOJTHbIE
Y COKpaLéHHbIe HOHHbIE YPAaBHEHUS] XUMUYECKUX PEAKLIUH HIOHHOT'0
obMeHa.

[lJ1aHUPOBATb U OCYLIECTBAATh HAa NPAKTHKE XUMUYECKHE 3KCIIEPUMEHTHI,
HIPOBOAUTH HAGJIIO/I€HHUS, Zie/1aTh BHIBO/IbI 110 PE3yJIbTaTaM 3KCIepUMEHTa
nocJie npeABapUTeJbHON paboThI.

CnefoBaTb paBUJIaM 6e30MacHOi paboTel B J1JaBOPaTOPUH NIPU
MCM0JIb30BAaHUH XMMUYECKOH MOCYIbl ¥ 060PYA0BaHHUsI 10/, KOHTPOJIEM
nezjarora.

[Tpou3BOJUTDb BBIYMCIEHUSA 10 XHMHUYECKUM YPABHEHUAM.

BbIcTpanBaTh pa3BEépHYThIe NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOY Ha
uHbOpMaIHIo0 U3 y4ebHUKA U CIIPAaBOYHBIX MaTEPHUAIOB, FPAMOTHO
UCI0JIb30BaTh U3Y4YEeHHbIN TOHATUHHBIN annapaT Kypca XUMHH [10Cjie
npeJBapUTETbHOTO CTPYKTYPUPOBAHUS MaTepHaia.

Hcnonb30oBaTh NpHY BEINOJHEHUH yUeOGHBIX 3a/JaHUH U B IpoLiecce
HCCJIe/0BATEIbCKOH 1eATebHOCTH HAYYHO-ONYJISIPHYIO JIUTEPATYPY
XUMHYECKOTO0 COZIep>KaHMs, CIpaBOYHbIe MaTepHaJbl, pecypcel UHTEpHeTa
1oCcJIe KOHCYJ/IbTALMH C IIeZlaroroM.

Paspe 2. HemeTasu1bl M UX coeJuHeHHUA (25 4)

40




Tema 2.1. O6mag
XapaKTepUCTHKa XMMHUYeCKHUX
3jieMeHTOB VIIA-rpynnsl.
TasioreHsl

(44)

OO6w1as xapakTepuCTHUKa rajoreHoB. 0COGeHHOCTH CTPOEHHUS
aTOMOB 3THX 3JIEMEHTOB, XapaKTepHBIe /IS HUX CTeTIeH!
okucsenus. CTpoeHre U GU3NIECKHE CBOMCTBA IPOCTBIX

Bell[eCTB — rajioreHoB. XMMHU4YeCKHe CBOHCTBA Ha IpUMepe XJI0pa
(B3auMopelcTBHE C MeTa/lJIaMH, HeMeTa/IaMu (BOJOPOJIOM U
KHUCI0pOoZioM), wjesao4amu). XopoBogopoa. CossiHast KUC/IOTa,
XUMHYECKUe CBOHCTBA, no/yyeHue, npuMeHeHue. KauecTBeHHbIe
peakiyy Ha rajoreHu/-UoHbL. Jelicmaue x/10pa u Xx10po8odopoda Ha
0p2aHu3M 4eso8eka. BaxkHelMe XJIOPU/IbI U UX HAX0XK/IEHHE B
NpUpo/e.

JleMoHCTpanum
BuieoMaTepuasbl: raJoreHbl U UX COeUHEHUS.
OGpasibl XJI0PUAOB.

JlabopaTopHble ¥ NpaKTU4ecKue padéoThl
JlabopamopHbwlil onvim:

Pacno3HaBaHMe XJI0pU/-HOHOB.

IIpakmuyeckas paboma:

Ne 2. TlonydyeHune CONAHON KUCIOThI, U3y4YeHHE eé CBONCTB.

BouryucaeHus
110 YpaBHEHHUSM XUMHUYECKUX peaKIui.

O6BsICHATD 0011I1ie 3aKOHOMEPHOCTH B UI3MEHEHUH CBOMCTB HEMETAJLJIOB M UX
COeJMHEeHUH B IpeJiesiaX MaJlbIX IEPUO/IOB U TJIaBHBIX MOATPYIII
[leprioauecKoi cucTeMbl XMMHUYECKHX 3JIEMEHTOB C Y9ETOM CTPOEHHS UX
ATOMOB C HCII0JIb30BAaHUEM CXEMBI.

XapakTepu3oBaTh GpU3NUeCKHe U XUMUYECKHe CBOMCTBA IPOCTHIX BELIECTB
rajoreHoB (Ha IpHMMepe XJI0pa) U CJOKHBIX BelleCcTB (XJI0POBOJOPOAa,
XJIOpUZA HATPHS), CIOCOOBI UX MOJTYYeHHs], IpUMEHEeHNe U 3HaYeHHe B
IPUPO/ie ¥ )KU3HU YeJIOBeKa I10cJ/Ie CTPYKTYPHUPOBAHUS MaTepHaJa.

OnpenensaTh raJoreHU/|-MOHbBI B pacCTBOPE C HCIIOJIb30BaHUEM TaOIHIIbI
"XapakTepHble peaKI[M¥ Ha aHHOHBI".

[11aHUPOBATh U OCYIIECTBSTh Ha TPAKTHUKE XUMHUYECKIE 3KCIIEPUMEHTHI,
NPOBOJUTH HAGJIIOIEHHS, [Ie/IaTh BBIBO/bI [0 pe3yJIbTaTaM 3KCIepUMeHTa
nocJie npeJBapuTebHON paboThI.

Tema 2.2. O6maga
XapaKTepUCTHKAa XUMHUYeCKHX
3jieMeHTOB VIA-rpynmbl. Cepa
U eé coegrHeHUA (6 4)

O6uias xapakTepucTHKa 31eMeHTOB VIA-rpynmnel. Oco6eHHOCTH
CTPOEHUsI aTOMOB 3THUX 3JIEMEHTOB, XapaKTepPHbIE /Jisl HUX CTeNeHU
okucyeHus. CTpoeHue U pusnyeckre CBONCTBA MPOCThIX

Bell[eCTB — KHUCJIOPO/Ja U Cephl.

AnnotponHbie MoAUGUKALIMH KUCI0PO/A U Cepbl. XUMHUYECKHE
CBOMCTBA cepbl. B3anMozelicTBHe ¢ HeMeTa/IaMU - BOZOPOJIOM U
KHUCJIOPO/JIOM, MeTa/lJIaMH, KOHIIEHTPUPOBAHHBIMU a30THOU U
cepHo# kucsoTamu. CepoBoJ0pO, CTpoeHue, PU3nvecKre

OO6'BSCHATDL 0011I1e 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3/1eMeHTOB VIA-
IPYNIBI U UX COeJUHEHU I
C y46TOM CTPOEHHUSA UX aTOMOB C OIIOPOH Ha cxeMy "H3aMeHeHuUe paZycoB B
noArpymmax"”.

XapakTepusoBaTb PpU3HudecKHe
Y XMMHUYeCKHe CBOMCTBa NPOCTOTO BellleCTBa Cephbl U € COeIMHeHU
(cepoBoO0pO/IA, OKCHAOB CEPBI, CEPHOI KUCJIOTBI, CYJIb$ATOB), COCOOHI UX
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Y XUMHYeCcKHe CBOMCTBA (KUC/IOTHbIE U BOCCTAHOBUTEJIbHbIE).
OKCH/BI CEpbI KaK MPe/ICTABUTENN KUCTOTHBIX OKCH0B. CepHast
KHCJI0Ta, QU3HYECKYEe U XUMHYECKHe CBOHCTBA (061iHe KaKk
npejCTaBUTES KJIacca KUCIOT U cheyuguveckue), TIpUMeHEHHe.
CepHHCTast KUCJIOTA.

Xumuueckue peakyuu, aexcawjue 8 0CHO8e NPOMbIULIEHHO20 CNOCO6a
no/yveHusi cepHoll Kuciomul. Annapamel u npomekarwujue 8 Hux
npoyeccsl (Ha npumepe npouzeodcmea cepHoll KUc/a0mbwi).

CoJI¥ CepHO# KUC/IOThI, KaYeCTBEHHAs PeaKIus Ha CyJibdaT-HoH.
Haxox/ieHHe cepbl 1 eé coeJUHEHUH B IpUpoe. Xumu1eckKoe
3azpsisHeHUe oKpydcarowell cpedvl coeQUHEeHUMU cepbl (KUCA0MHble
dosicdu, 3azpsizHeHUe 8030yxa U 8000EM08), cnocobbl e2o
npedomepaujeHusl.

JleMoHCTpanum

Kosuieknuu (BuseoMaTepuasbl): cepa v eé coeJUHEHMUS.
OGyryinBaHMe caxapa [of AeHCTBHeM KOHI[eHTPUPOBAHHOU CEpHOM
KHUCJIOTBHI.

JlabopaTopHble U IpaKTU4YeCKHe paGOThI

JlabopamopHvle onvimbyl:

O6GHapyxeHHUe CyJbPaT-UOHOB.

B3aumozericTBYe pa3baBJeHHONW CEPHOM KUCIOTHI C IUHKOM.
Bouryucaenus

M0 ypaBHEHUSIM XUMUYECKUX PeaKIi

MOJIy4eHHs, IPUMeHeHUe U 3Ha4eHHe B IPUPO/ie U XKU3HU YeJIoBeKa C
ONOPOH Ha CXeMy U IIaH.

OnpefenaTb Halu4YHe Cy1bPaT-HOHOB B PacTBOPeE.

O6BACHATD CYLIHOCTb 3KOJIOTMYECKUX MTP06JIeM, CBA3aHHBIX C IepepaboTKOH
coeiMHEHUH cepbl IOC/Ie CTPYKTYPHUPOBAHUA MaTepHaJa.

[In1aHUpPOBATh U OCYILECTB/IATD HA IPAKTHKE XUMHUYECKHe KCIIEPUMEHTBI,
HNPOBOJUTb HAGJII0/I€HUS, [eJIaTh BbIBO/IbI 110 Pe3y/IbTaTaM 3KCIIEPUMEHTA.

CnefoBaTh NpaBUJiaM 6e30MacHOM paboThl B 1a6OpaTOPUU NIPU
UCI0JIb30BAaHUH XUMHUYECKOH MOCYbl U 060PYZ0BaHUS 0/, PyKOBOICTBOM
nezjarora.

[Tpou3BOAUTDH BBIUMCIEHHS 10 XHMHUYECKUM YPaBHEHUSIM 0 aJITOPUTMY.

Hcnonb30BaTh NpHY BEINOJHEHUH YYe6HBIX 3a/JaHUH TEKCThI Y4eGHUKA,
crpaBoYHble MaTepHaJbl ([leproguyecKyro cuCTEMY XUMHUYECKUX
aseMeHTOB /l. V. MeH/ies1eeBa, Tab/IMIly PaCTBOPUMOCTH KHUCJIOT,
OCHOBAHUH U coJied B BOJIE, 3JIEKTPOXUMUUECKUH psijJy HAaIPSHKeHU N
MeTaJlJIOB).

Hcnonb3oBaTh NpU BbINOJHEHUH Y4e6HBIX 33laHUH U B IIpoLiecce
UCC/IeJ0BATE/IbCKOM JiesITe/IbHOCTH HAYYHO-IIONYJISIPHYIO JIMTEPATYPY
XHMUYECKOI0 CO/IepPKaHUs], CIPaBOYHbIe MaTepHaJibl, pecypcbl MHTepHeTa
110CJIe KOHCYJIbTAL MU C IIelaroroM
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Tema 2.3. O6miaga
XapaKTepUCTHUKa XUMHYeCKUX
3JieMeHTOB VA-rpynnsbl. A30T,
docdop u ux coeJMHEHUA
(74)

O6uras xapakTepucTHKa 31eMeHTOB VA-rpynnsl. Oco6eHHOCTH
CTPOEHUSsI aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe /11 HUX CTeNeH!
OKHCJIEHUS.

A3or, pactipocTpaHeHHe B IpupoJie, Pu3ndecKre U XUMHYeCcKre
cBo¥cTBa. KpyroBopoT azoTa B mpupo/e.

AmMuak, ero ¢pusndecKre U XMMHUYeCKHe CBOKUCTBA, OJyYeHHe U
npuMeHeHHe. COTM aMMOHUS, UX QU3NUECKHE U XUMUYECKHe

CBOMCTBA, IIpUMEHEHHE. KauecTBeHHas peakuyd Ha HOHbl aMMOHHUA.

A30THas KMCJI0Ta, eé pusnyecKkrue U XMMUYecKre cBoiicTBa (o61ue
KaK mpeJCcTaBUTeJIs KJIacca KUCJIOT U cneyugudeckue). Asomucmas
Kucsoma. Hcnosb308aHue HUMpamos u coJieli aMMOHUS 8 Kayecmeae
MUHEpPAa/IbHbIX Y0obpeHUl.

X1UMHYecKoe 3arpsi3HeHHe OKpYKalollel cpesibl CoOeAUHEHUSIMU
a3o0Ta (KUC/I0THBIE J0XK/H, 3arpsi3HEHHe BO3/yXa, IOYBbI U
BOJI0E€MOB).

docdop, arrompontvie modupukayuu gocpopa, usudeckre U
XMMHYeCcKHe CBOMCTBA.

Oxcup dpocdopa(V) u pochopHas kucaoTa, Gu3ndecKre U
XHMHUYeCKHe CBOUCTBA, hoyyeHue. KauecmeeHHas peakyust Ha
docgpam-uonvl.

Hcnoavzosanue hochamoe 8 kauecmae MUHepaibHbIX y006peHULL
3arpsi3HeHUe NPUPOJHbIX BOL0EMOB PpocdaTamu.

JleMOHCTpanuu
Kosneknuu: pocdop 1 UxX coeJUHEHUS.

BBaHMOAeﬁCTBHe KOHLleHTpHpOBaHHOﬁ A30THOM KUCJIOTHI C Meblo.

JlaGopaTopHbIe U NPpaKTU4YeCKHe PaGOThI

JlabopamopHvle onvimbvl:

1. BsauMmoieiicTBHE COJIE aMMOHUS C LIEJI0YbIO.

2. O3HaKoMJIeHHe ¢ 06pa3iaMu a30THBIX U pochOpHBIX yA0GPEeHU .
IIpakmuyeckas paboma:

Ne 10. [TonyyeHre aMMUaKa, U3y4eHUe ero CBOMCTB.

Bouruuciaenus
110 YpaBHEHHUAM XUMHUYECKUX peaKL Ui

OGBsICHATD 061IVie 3aKOHOMEPHOCTH B UI3MEHEHUH CBOVCTB 3/1eMeHTOB VA-
IPYIIIBI ¥ UX COEUHEHUH € YYETOM CTPOEHHS UX aTOMOB.

XapakTepu3oBaTh $pU3NUECKHE U XUMUYECKHe CBOMCTBA IPOCTHIX BEIEeCTB
asoTa ¥ pocdopa u ux coefrHEeHNH (aMMHUaKa, CoJIed aMMOHHUsI, a30THOH
KHCJIOThI, HUTPATOB, okcuzaa dpocdopa(V) u pochopHOU KUCIOTHI,
docdaToB), cioco6b! UX NMOTyYeHHs], TPUMEHEHNEe U 3HaUYeHNe B IPUPOJe
Y )KM3HU YeJIOBeKa C HCI0JIb30BAaHHUEM CXEMBI.

OnpezensiTh HOHBI aMMOHUS U PpochaT-HOHBI B PaCTBOPE C UCIOJIb30BAHHUEM
TabuIbl "XapaKkTepHble peaKI[M1 Ha KATUOHBI U aHUOHBI".

OO6BACHATD CYUHOCTb 3KOJIOTUYECKUX MTPO6JIeM, CBI3aHHBIX C HAX0XKIeHHEM
coeZIMHEeHWH a30Ta U pocdopa B OKpYyKarllen cpeje.

[I1aHUpPOBATh U OCYIIECTB/IATh HA MPAKTHUKE XUMHUYECKHE IKCIEPUMEHTHI,
NPOBOJAUTH HABGJIOIEHHUS], [1eJIaTh BbIBO/IbI 10 pe3y/ibTaTaM 3KCIePHU-MeHTA.

CnefoBaTh NpaBuJiaM 6e30nacHOM paboThl B 1a6OpaTOPUU NIpU
HCI0JIb30BaHUU XUMHUYECKOU MOCYAbl U 060PYJOBaHUS.

[IpOU3BOAUTH BEIYHCIEHHS IO XUMUYECKUM YPABHEHHUSIM.

HWcnosib30BaTh NpU BHIOJHEHUH yUeOHbBIX 33/IaHUH TEKCThI yue6HUKA,
CIpaBOYHbIe MaTepHasbl (IEPUOAUYECKYI0 CUCTEMY XUMUYECKUX
anemeHTOB /I. U. MeHzeieeBa, TabIKUIy PACTBOPUMOCTH KHUCJIOT,
OCHOBAHUH U coJjied B BOJe, 3J1EKTPOXUMUUECKUH psJy HAaNpsSHXKeHUH
MeTaJJIoB).

HWcnosib30BaTh NpY BHINOJHEHUH Y4eOHbIX 3aZlaHUHU U B IIpoliecce

MCCJIe/I0BATE/IbCKOM JIeATEIbHOCTH HAYYHO-NOMYJISIPHYIO JIUTEPATYPY
XMMHYECKOI0 COZlepXKaHus, CIpaBOYHble MaTepHaJibl, pecypchl UHTepHeTa
110CJIe KOHCYJIbTALUHU C [1eZJaroroM

Tema 2.4. O6maga
XapakKTepuc- TUKa
XHMHUYECKHUX 3/71eMEeHTOB IVA-
rpynimsbl.

YriiepoJ ¥ KpeMHHMH U UX

Yriepog, aJuloTpoIHble MogubUKaLUY rpaduT, aIMas.
BsaumogeiicTBue ¢ MeTa//IaMH, HEMeTa/lJIaMH,
KOHLEHTPUPOBAHHBIMU a30THOM U CEPHON KHUCIOTAMH,
pacrnpocTpaHeHHe B IPUPOAe, U3HUecKre U XUMUYECKHE

O06BACHATDH 001IMe 3aKOHOMEPHOCTU B U3MEeHEHHUH CBOUCTB 3J1eMeHTOB [VA-
IPYIIIBI ¥ UX COeJUHEHUH C YYETOM CTPOEHHS UX AaTOMOB.

XapakTepu3oBaTh pU3NUYECKHEe U XUMUYECKHE CBOMUCTBA IPOCTHIX BEIeCTB
yryiepoja U KpeMHHUsS U UX COeJUHeHUH (OKCH/I0B yrjepoia, yroJbHOM
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coeMHeHuUs
(84)

cBoicTBa. Afcop6uus. KpyroBopoT yriieposa B Ipupoze.

Oxcuabl yrieposa, ux GusniecKre U XMMHUYeCKHe CBOMCTBa, UX
JleiCTBYe Ha )KMBble OPraHU3MbI, [T0JIy4YeHHe U TPUMEeHEHHE.
IKos102uyecKue npobaembl, C8513aHHble ¢ OKCUAOM yzaepoda (1V);
a2unomesa 2/106a/1bH020 NomMenJeHusl KAUMama; napHuUKosblil
agppexm.

YrosbHas KMCJIOTa U €€ coJii, UX QU3NYecKre U XUMUYeCKHe
CBOWCTBA, NOJIy4YeHHe U TpuMeHeHHe. KauecTBeHHas peakius Ha
Kap60HAT-NOHBL

[lepsoHa4abHble NOHAMUS 06 Op2aHUYECKUX 8eW,eCmB8ax Kak o
coeduHeHUsAX y2a1epoda: 0c06eHHOCMU cocmasa U CmpoeHUs.
ITonsaimue o 6u0/102U4ecKU 8AXCHbIX BEWECMBAX: HCUPAX, be/KaX,
yenesodax. MamepuaibHoe eJUHCMB0 Op2aHU4ecKux U
Heop2aHu4eckux coeOuHeHUll.

Kpemnutl, ezo ¢pusuueckue u xumuueckue cgolicmea (Ha npumepe
e3aumodelicmeusi ¢ MemMaiAaMu U HemMemaniamu), noayveHue u
npuMeHeHue 8 31eKMmpOHUKe.

CoeduHeHus kpemHus1 8 npupode. O6wjue npedcmas.ieHus 06 okcude
kpemHua(1V) u kpemHuesoll kucaome. Cuaukamal, UX UCNO16308aHUE
8 6bimy, MeduyuHe, npoMblulIeHHOCMU. BajxcHeliwue cmpoumenbHbie
Mamepuasl: KepaMukd, Cmek10, YeMeHm, 6emoH, He/n1e306emoH.
IIpo6.1embl 6€30NACHO20 UCNONB308AHUS CMPOUMENbHBIX
Mamepuanos 8 N08cedHe8HOl HU3HU.

JleMoOHCTpanumu

Mogiesv KpUCTa/UIMYECKUX PELIETOK a1Ma3a, rpaduTa, MoJIEKYIbI
dynnepena.

Apncop61ysi paCTBOPEHHBIX BEIECTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.

BI/I[LGOMaTepI/IaJIbl: CUJIMKAaTHAaA IPOMBILIJIEHHOCTb.

Mogenu MoJieKyJ1 OpraHu4eCKUX BelleCTB.

JlabopaTopHble ¥ NpaKTU4YeCKue paboThl

JlabopamopHblii onbim:

KauecTBeHHas peakius Ha KApOOHAT-HOH.

IIpakmuyeckue pabomol:

Ne 11. [TosiyyeHHe YTIEKUCIOTO ra3a v U3y4eHue ero CBOMUCTB.
KauecTBeHHas peakliisi Ha Kap6OHAT-HMOH.

Ne 12. PemeHre sKciepuMeHTa/bHBIX 3a7a4 N0 TeMe «HeMeTasnib».

Buryucaenus
110 ypaBHEHUSIM XUMUYECKUX peaKLUH, eCIU OJJUH U3 PeareHToB
JlaH B BH/le BOJHOI'0 pacTBOpa C U3BECTHON MacCOBOU JjoseH.

KHCJIOThI, Kap6OHATOB, OKCH/Ia KpeMHHUs], KpeMHHUEBOH KHUCJIOTHI,
CHJIMKATOB), CIOCOOBI UX MOJIyYeHHUs], IPUMeHeHHe U 3HaYeHHe B IPUpOJe
1 )KM3HU YesIoBeKa.

OnpenensTh Kap6OHAT- U CUJIMKAT-

HOHBI B pacTBOpe.

OGBSACHATD CYI[HOCTD 3KOJIOIMYeCKUX MP06JieM, CBI3aHHbBIX C HAX0XKJeHUEeM
YIJIEKHCJIOTO Ta3a B OKpYKaloLel cpeie.

WimocTpupoBaTh B3aUMOCBSI3b HEOPraHUYECKHX COeIMHEHNH yTepoa u
OpraHUYeCcKHX BeleCTB 0/, PyKOBOACTBOM YIUTEJIs.

[l1aHUPOBATh U OCYIIECTBJISATH HA TPAaKTHKE XUMHUYECKHE SKCIIEPUMEHTHI,
MPOBOJUTD HAGJIIOIEeHUS, IeJIaTh BBIBO/IbI [0 PE3yJ/IbTaTaM 3KCIEPUMEHTA
MocJie NpeJiBapuTeNbHOM paboThI.

CnefoBaTh NpaBUiaM 6e30MacHOMN paboThl B 1a60PaTOPUU IPU
HCI0JIb30BAaHUU XUMUYECKOU MOCYAbl U 060PY/J0OBaHUS.

HWcnosib30BaTh NpHU BHIMOJHEHUH yUe6HbIX 33/JaHUI TeKCThI yYe6HUKa,
cnpaBoyHble MaTepuasbl ([leproaudecKyto CHCTEMY XUMUYECKUX
aneMeHTOB /. . MeHzeieeBa, Ta6IUIy paCTBOPUMOCTH KHUCIIOT,
OCHOBAHUH U coJjied B BOJiE, 3JIEKTPOXUMUUECKUH psij HAaNpshKeHU !
METaJIJIOB) MOCJIe KOHCYJIbTAL[MH C [1e/IaroroM.

HWcnosib30BaTh NpY BINOJHEHUH Y4eOHbIX 3aZlaHUH U B IIpoliecce
HCCJIe0BATEIbCKOH 1esITEIbHOCTH HAYYHO-MONYJISIPHYIO JIUTEPATYPY
XUMHYECKOT0 COZiepKaHuUsl, CIpaBOYHble MaTepUasibl, pecypchl UHTEepHETa
MoCJie KOHCY/IbTAlUH C eJaroroM.

Paszaen 3. Metaiibl U UX coeguHeHus (20 )
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Tema 3.1. O6mue
CBOIiCTBaMeTa/l/IOB
(44)

0611128 XapaKTepUCTHKA XHUMHUYEeCKHUX 3JIeMEHTOB — MeTaJlJIOB Ha
OCHOBAHUU HX N0JI0KeHHUs B [leproinyeckoi cucTeMe XUMUYECKHX
aneMeHTOB /I. U. MeHiesieeBa U cTpoeHUs aTOMOB. CTpoeHue
MeTaJIJI0B. MeTaslin4ecKas CBA3b U MeTa/VIMYecKas
KpHCTA/IMYecKas peméTKa. JJeKTPOXUMHYECKUH P
HalpsDKeHUH MeTa/1oB. PUsnvecKkre U XMMUYeCKHe CBOWCTBA
MeTaJ10B. O6ujue cnocobbl noayveHusl Mmemannos. [lonsmue o
KOppOo3uu Mema./108 U 0OCHO8Hble CNOCO6bl 3aW UMbl 0m KOppo3uu.
Cnaasvl (cmanv, vyzyH, dvpantoMuHull, 6GpoH3a), UX NpUMEHEHUE 8
6bImy U NpOMblUWAEHHOCMU.

JleMoHCTpanum

O3HakoMJieHHe € 06pa3liaMu MeTaJIJIOB U CILJIABOB, UX
$uU3nYecKUMHU CBOMCTBAMU.

Mojiesiv KpUCTAIMYECKUX PEIIETOK METAJLJIOB.
BuieoMmaTepuasibl: KOPpO3us METAJLIOB.

JlabopaTopHble ¥ NpaKTU4ecKue padoThl

JlabopamopHbvie onvimbl:

O3HaKOMJIeHHE C 06pa3LaMH CIIJIABOB METAJLJIOB.

3aBUCHMMOCTb CKOPOCTH peaKL My MeTaJljla C KUCJIOTOH OT IPUPO/ABI
MeTaJlIa.

Bwruucaenus
— 110 ypaBHEHUSIM XUMUYECKUX PeaKL UM, ec/1u 00UH U3 peazeHmos
codepicum npumecu

PackpbIBaTh CMBIC/ U3y4aeMbIX HOHATHH U MPUMEHSITh 3TH MOHATHS IPU
OTMCaHWH CBOKCTB BellleCTB U UX peBpalleHuH.

O06BACHATDL 001IKe 3aKOHOMEPHOCTU B U3BMEHEHUH CBOUCTB 3JIEMEHTOB-
METaJIJIOB U UX COeZJUHEHHH C Y4 TOM CTPOEHUS UX AaTOMOB.

XapaKTepu30BaTh CTPOEHHE METAJLJIOB, 061IKe GU3NIeCKHre U XUMHUYeCcKHe
CBOMCTBa MeTaJJIOB.

XapaKTepu30BaThb 0611He CIOCOGHI MOJTyYeHUs] METAJLJIOB IOCJIe
CTPYKTYpUPOBaHUS MaTepHaJsa.

CneoBaTh MpaBUJaM 6€30MacHOM paboThl B JaGOPaTOPUU IPH
HCI0JIb30BAaHMU XUMHUYECKOHU MOCYyAbI U 060pyJOBaHHUS.

[IpOU3BOUTH BHIYHCIEHHS IO XUMUYECKUM YPABHEHHUSIM.

HWcnosib30BaTh MpHU BbIMOJHEHUH yueOHbIX 33/IaHUI TEKCThI yue6HUKA,
cnpaBouHble MaTepuasbl ([leproauvecKyto CUCTEMY XUMUYECKUX
anemeHTOB /I. U. MeHzesieeBa, Tab/IMIy PaCTBOPUMOCTH KHUCJIOT,
OCHOBAHUH U coJjied B BOJE, 3JIEKTPOXUMUUECKUH psiJy HANPSHKeHUH
MEeTaJlJIOB).

HWcnosib30BaTh NpY BLINOJHEHUH Y4eOGHbIX 3aZlaHUH U B IIpoliecce
HCCJIe0BATEbCKOH 1eTeIbHOCTH HAYYHO-ONYJISIPHYIO JIUTEPATYPY
XMUMHYECKOT0 COZepKaHMsl, ClIpaBOYHbIe MaTepHasbl, pecypcbl UHTEpHETa
MocJie NpeiBApUTENbHON KOHCYJIbTAIWH C ITeIaroroM
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Tema 3.2. BaxxkHeiimue
MeTaJ/l/Ibl ¥ X COeJHHEeHUs
(16 49)

[llenounbie MeTasbl. [lonoxeHnue B [lepruoanyeckoit cucreMme
XUMU4YeCcKUx asieMeHTOB /I. . MeHzesieeBa, CTpoeHHe aTOMOB.
HaxoxxzeHue B mpupoze.

dusnyeckre U XUMUYeCcKHe CBOKWCTBA (Ha mpUMepe HaTpHs U
Kasus). OKCUABI U TUAPOKCU/IbI HATPUS U Kasus. [I[puMeHeHne
L[eJIOYHBIX METAJIJIOB U UX COEITUHEHHUH.

[llesiouHO3EMEIbHBIE META/LJIbl MATHUHN U KaJlbLUH, CTPOEHHE
aToMoB. [Tosioxenue B [lepuoguueckoit cucTeMe XUMHUYECKUX
asieMeHTOB /I. . MeHpenieeBa. HaxoxjeHue B mpupo/e.
dusznyeckre U XUMHUYECKUeE CBOMCTBA. BaxkHel e coeJUHeHUS
KaJsblus (OKCHJ, TUAPOKCHU/, COJH). Kécmkocmb 800bl U cnocobbl eé
ycmpaHeHUusl.

Amomunuil. [lonoxeHue B [lepuoandeckoil cucTeMe XUMHUYECKUX
asieMeHTOB /I. . MeHzesieeBa, cTpoeHre aToMa. HaxoxeHue B
npupofe. Pusnyeckue U XMMHUYecKUe CBOMCTBa. AMpoTepHble
CBOWCTBA OKCHJIA U TUAPOKCUAA.

2Keneso: coctas, cBoicTBa U nosnyvyeHue. [losoxeHue B
[leproguyeckoi cucTeMe XMMUYeCKUX 3JIEMEHTOB

. U. MeHpeneeBa, ctpoeHue aToMa. Haxox/eHue B npupo/e.
dusudeckre U XMMUYeCKre CBOMCTBA. OKCU/IbI, TUAPOKCU/IBI U COJIU
xkese3a(ll) uxenesa(lll).

JleMoHCTpanum

B3aumopelcTBre HAaTpus C BOLOH.

OKpauMBaHue MJIaMEeHN HOHAMH HAaTPUS U KaJTHSL.
OkKpaurMBaHue MJIaMeHU HOHAMHU KaJIbIIUs.
B3zauMopeicTBUEe OKCH/A Ka/bIMs C BOJOM.
BuzpeomaTepuasbl: ropeHUe XKeje3a B KUCJI0PO/ie U XJI0pe.

JlabopaTopHble U NPaKTHYEeCKUe PaGoThl
JlabopamopHble onbimvil:

O3HaKoMJIeHHe € 06pa3ljaMHy aJIFOMUHUS U ero CIJIaBOB.
AMdoTepHbIe CBONWCTBA F'MPOKCH/A AJIIOMUHUS.
KauecTBeHHbIe peaK[M1 Ha HOHBI JKeJle3a.
IIpakmuyeckue pabomol:

Ne 13. PemieHue skciepuMeHTaIbHbIX 3a/1a4 10 TeMe «MeTasbl».

Buruucaenus
110 YypaBHEHUAM XUMHUYECKUX peaKLuH.

O6BACHATD 00611Me 3aKOHOMEPHOCTH B U3MEHEHHUH CBOICTB 3JIEMEHTOB-
METaJIJIOB B IPYMIaX U UX COeJUHEHUH C y46TOM CTPOEHHUSA UX aTOMOB.

XapakTepu3oBaTb GU3HYECKHEe U XUMUYECKHe CBOMCTBA IPOCTHIX BelleCTB
MeTaJ/lJIOB U UX COeJUHEHUH (OKCHAOB, THAPOKCHJIOB, COJIel) c oropoi Ha
CXeMy, CIOCOOBI UX MOJIy4eHuUs], IPUMeHeHNe U 3HaueHHe B IPUPO/Ie U KU3HU
YyeJsIOBeKa.

Pacrio3HaBaThb C IOMOILBIO Ka4eCTBEHHBIX PeaKIMi HOHBI MeTaJLJI0B (MarHus,
KaJIbIIUsl, AJIIOMUHUSA, IUHKA, XKeJie3a (2+), )kese3a (3+), Mmenu (2+) ¢
HCI0JIb30BaHUEM Ta6IUIbI "XapaKTepHble peaKLMY Ha KATHOHBI .

[11aHUPOBATh U OCYLIECTBJISTh Ha TPAKTHKe XUMHUYECKHE SKCIEPUMEHTHI,
NPOBOJUTh HAGJII0/IEHUS, ZIeJIaTh BbIBO/IbI 110 Pe3y/IbTaTaM 3KCIIePUMEHTA.

CrneoBaTh MpaBUJIaM 6e30MacHOM paboThI B IAOOPATOPHH IIPU
HCI0/1b30BaHUU XMMUY€ECKOH 0CY/1bl K 060Py10BaHUS.

[IpoM3BOANUTL BHIYUC/IEHHS 10 XUMUYECKUM yPaBHEHHUSIM.

BricTpanBaTh pa3BEépHyThIE NUCbMEHHbIE U YCTHBIE OTBETHI C OOPOH Ha
“HGOpPMaLMIO U3 yYe6HMKA U CIPAaBOYHBIX MaTEPHA/IOB, PAMOTHO
HCNO0J/Ib30BaTh U3y4YEeHHbIH NOHATUHHBIN annapaT Kypca XUMHUH.

Hcnonb30BaTh NpH BbINOJHEHUH yueOHbBIX 3aZlaHUH U B TpoLiecce
HCCJIeZl0BAaTeNbCKOH J1eATENbHOCTH HAYYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHY€ECKOI0 COZlepXKaHus, CIpaBOYHble MaTepHaJibl, pecypcbl UHTepHeTa
NocJie pe/iBapUTENbHOM KOHCY/IbTAIMHY C 1€JaroroM

Paszaen 4. Xumusa u okpyxkawmas cpeja (3 u)

Tema 4.1. BemiecTBa 1
MaTepHaJibl B )KU3HU
yeJioBeKa (3 1)

Hosvle Mmamepuasisl U mexHos102uu. Bewecmea umamepuasibl 8
noecedHegHoll HCU3HU Yea08eKa. XUMUS U 360p08b€. Bbe3zonacHoe
ucno/s1b3o8aHue sewecmes U XumMmuveckux peakuuﬁ 8 6b1my.

XapakTepu30BaTh POJIb XUMHUH B PAa3/JIMYHBIX chepax AesaTeJbHOCTH JIIoJel,
OCHOBHbI€ BellleCTBa U MaTepHaJibl, IPUMeHseMble B }KU3HU COBPEMEHHOT'0
YyeJioBeKa.
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IIpupodHble ucmoyHuKuU y2a1e8000p0dos (Y2016, npupoOdHbLil 2a3, OOGBSCHATD YCJI0BHSI 6€301aCHOT0 UCI0JIb30BAHMS BEIeCTB U XUMUYECKHUX

He@mb), npodyKkmbl ux nepepabomku, ux poJis 8 6bimy u peaxkuui B GBITY.

NPOMbIUWAEHHOCMU. AHaM3MpPOBATh U KPUTHUYECKH OLleHUBATh MHGOPMALUIO O BAUSHUU

OcHo8bl 3K0102uMecKoll 2pamomHocmu. Xumuyeckoe 3azpsi3HeHue HPOMBILIJIEHHOCTH, CeJIbCKOT0 X035 CTBa, TPAHCIIOPTA U JIp. HA COCTOSIHUE
okpycaroujeti cpedul (npedenvHo donycmumasi KOHYyeHmpayust OKpY»KalolleH cpesbl.

sewecme — I1/K). YMeTb 0Ka3bIBaThb MEPBYIO MOMOILb TPH XUMHYECKHUX 0)KOTaX U OTPABJIEHHUSIX.
Po1b Xumuu 8 pewieHuu 3K0.102u4ecKux npob.aem. [IpyHUMATb y4acTHe B 06CYK/JEHHUH MPO6IeM XUMUYECKOH U 9KOJIOTMYECKOM

HalpaBJIEHHOCTH, BbICKA3bIBAaTh COGCTBEHHYIO MO3ULMIO 110 TPOGJIEME U
npejJaraTb BO3MOXKHBIE YTH €€ pellieHUs C 0N0poi Ha UHPOPMALHIO U3
yuyeGHUKa U CIpaBOYHbIe MaTepUaJibl, pecypcbl UHTepHeTa.

YUYEBHO-METOJJNYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» Xumusi, 8 kinacce/ ['abpuensa O.C., Octpoymos W.I'., Cnaakos C.A., AkimmonepHoe oomiectBo «M3aatensctBo «lIpocBemenney

» Xumus, 9 knacc/ 'abpuensia O.C., OctpoymoB WN.I'., Cnagkor C.A., AkinonepHoe oomectBo «M3narensctBo «IIpocBeiienne»
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