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[NHOACHUTEJIbHAA 3AITMCKA

Pabouas nporpamMma mo XUMHH Uil OOYHAIOIIUXCSA C 3aJI€PKKON MCUXUYECKOrO
pazButusa (nanee—311P) Ha ypoBHE OCHOBHOro OOIIEro oOpa3oBaHMs COCTaBJI€HA Ha
ocHoBe DenepanbHO paboueil mporpaMMbl MO XUMHH JJIsT 00YUYaIOIIUXCS € 3aJIEPKKO I
ncuxuyeckoro pazButus (nangee — 3I[1P) Ha ypoBHE oCHOBHOrO 0011€T0 OOpa3oBaHMUs,
pa3paboranHoit ®I'BHY «MHCTUTYT KOPPEKIIMOHHOM MEIarorukum» 1 pa3MeleHHON Ha
caiire https://ikp-rao.ru/frc-ovz3/

®enepanpHas pabodast mporpamMma Mo XUMHHU ISl 00yUYAIOUIUXCS C 3aACPKKOM
ncuxudeckoro paszputus (nanee — 3I1P) Ha ypoBHE OCHOBHOTO 00IIEero 00pa3zoBaHUs
NOJATrOTOBIIeHA Ha oOcHOBe denepanbHOTO TOCYAapCTBEHHOTO 00pa30BaTEIBHOTO
cTaHjaapra ocHoBHoro obuiero o6paszoBanus (Ilpukaz Munnpocsemienuss Poccun ot
31.05.2021 r. Ne 287) (manee — DPI'OC OOQO), DenepanbHONH aganTHPOBAHHOMN
o0pa3oBaTeIbHON MPOrPaMMBI OCHOBHOTO OOIIEro 0O0pa3oBaHUs IJIsI OOYJArOIIUXCS C
OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 3710poBbs (IIpukaz Munmnpocsemnienust Poccun ot 24
HOsIOpst 2022 1. Ne 1025), denepanbHOi pabodeit mporpaMMbl OCHOBHOTO OOIIIETO
oOpa3zoBaHus 10 YyuyeOHOMY mpenMery «Xumusa», DenepanbHOW NTPOrpaMMbl
BOCIIUTAHUS, C YU4ETOM paclpeiesieHHbIX MO0 KiaccaMm IMpOoBepsSeMbIX TpeOOBaHUH K
pe3ynbTaTam ocBoeHus: denepanbHol afanTHpOBaHHONW 00pa30BaTENbHON MPOTrPaMMBbl
OCHOBHOro 00mIero o0pas3oBaHus g OOydYaIOIIUXCS € 3aJ€P’KKOH IMCUXMYECKOIo
pa3BUTHSL.

VYyeOubiii  npeamer — «XUMHS»  BXOOUT B MPEAMETHYIO  00JacThb
«EcrecTBeHHOHay4HbIE TPEAMETH». B cucTemMe ecTeCTBEHHOHAYYHOTO OOpa30BaHUS
XUMHS KaK Y4eOHBIN MpeaIMeT 3aHUMAET BaYKHOE MECTO B MO3HAHUH 3aKOHOB MPHUPOJIHI,
dbopMHUpOBaHUM HAyYHOW KapTUHBI MHpA, CO3JAHUU OCHOBBI XHMHUYECKUX 3HAHHM,
HEOOXOJUMBIX ISl TOBCEIHEBHOM JKM3HU, HABBIKOB 3JI0POBOrO0 M 0O€30MACHOTO JIJIst
YyelloBeKa W OKpyXKaloled ero cpeasl oOpaza KU3HMU, a TakKe B BOCIUTAHUU
JKOJIOTUYECKOM KYJIBTYPBI.

YenemHocTh M3y4eHUs] XMMHUHU CBSA3aHA C OBJIAJICHUEM XUMHYECKHM SI3BIKOM,
coOmoileHneM TmpaBuil  Oe30macHO paboOThl TPHU  BBIMOJHEHUH  XUMHUYECKOTO
AKCIIEPUMEHTA, OCO3HAHHEM MHOTOYHMCIICHHBIX CBSI3€M XUMHU C IPYTUMU MpEeAMETaMu
LIKOJIBHOT'O Kypca.

[Iporpamma BkJItO4aeT B ce0sl OCHOBBI HEOPIraHUYECKOM M OPraHUYECKOW XHUMUMU.
I'maBHOM uaeel mporpaMMsl SBJISIETCS CO3/aHKe 0a30BOTr0 KOMILJIEKCA OTIOPHBIX 3HAHUH
M0 XUMHH, BBIPAKEHHBIX B (JOpME, COOTBETCTBYIOIIEH BO3pacTy OOYyYalOIIMXCS U HX
0COOBIM 00pa30BATEIBHBIM MMOTPEOHOCTSIM.

B coxepxxanun 1aHHOTO Kypca IMPEACTABIECHBI OCHOBOIIOJIAralOIe XUMUYECKUE
TEOPETUYECKUE 3HAHUSA, BKIIOYAIOIIME HW3YyYEHUE COCTaBa W CTPOCHHS BEIIECTB,
3aBUCUMOCTH WX CBOWCTB OT CTPOCHMS, IPOTHO3UPOBAHUE CBOWCTB BEIIECTB,
HCCJIEIOBAHUE 3aKOHOMEPHOCTEN XMMHUYECKUX MPEBPAIIECHUN U ITyTEH YIIPABICHUS UMH
B LIEJISIX MOJIYYEHHS BEIIECTB U MATEPUATIOB.

TeopeTnueckyro OCHOBY M3YYEHHSI HEOPraHUYECKOM XMMHUHU COCTaBIISIET AaTOMHO-
MOJIEKYJIApHOE yueHue, [lepuonnyeckuii 3akoH .M. MenaeneeBa ¢ KpaTKUMH



CBEJICHUSIMU O CTPOCHUU aToma, BHUJAX XUMHUUYECKOH CBSI3M, 3aKOHOMEPHOCTAX
MIPOTEKAHUSI XUMUYECKUX PEAKIIUI.

B usyueHun kypca 3HauyuTENIbHASI POJIb OTBOAUTCS XUMUUYECKOMY SKCIIEPUMEHTY:
MPOBEJACHUIO TMPAKTUYECKUX U JIa0OpaTOpHBIX paboOT, OMUCAHUIO PE3yJIbTAaTOB
YUYEHUYECKOTO SKCIEPUMEHTa, COOJIIOJCHUIO HOPM M MpaBmi Oe30MmacHo padoThl B
XUMUYECKOU Tab0opaTopuHu.

Peanuzanus ganHo# nmporpaMmsl B mporecce 00ydeHus: MO3BOTUT 00yUaroIIuMCs
¢ 31IP ycBOUTH KIIFOUE€BbIE XUMUYECKHE KOMIIETCHIIUU U TIOHSITh POJIb U 3HAUYCHUEXUMUHT
Cpeau APYrux HayK O MPUPOJE.

N3ydenne xumuu crnocoOCTBYyeT (OPMHUPOBAHUIO Y OOYUYAIONIUXCS HAYYHOTO
MHUPOBO33PECHUSI, OCBOCHHUIO OOIEHAYYHbIX METOJIOB (HAOJIOJICHUE, W3MEpEHHUeE,
AKCTIEPUMEHT, MOJCIHPOBAHUE), OCBOCHUIO MPAKTUYECKOTO NPUMEHEHUS] HAyYHBIX
3HaHUN, OCHOBAHHOT'O HAa MEXITPEAMETHBIX CBSA3SIX C peaMeTamMu «OKpYKaroIIuil MUP,
«Duzuka», «buonorusy, «l'eorpadus», «Maremaruka» U (HOPMHUPYET KOMIIETECHLIUH,
HEO0OXOAUMBIE ISl TPOJIOJKEHUST 00pa30BaHUs B 00J1aCTH €CTECTBEHHBIX HAYK.

N3ydenne XumuM CHocoOCTBYeT pa3BUTUIO y oOydaromuxcs ¢ 3[1P
POCTPAHCTBEHHOTO  BOOOpakeHUs, (DYHKIMOHAJIBLHOW  TPAMOTHOCTHU, YMEHUS
BOCIIPUHUMATh W KPUTHYECKW aHAJIU3UPOBATH HHQPOpMAIMIO, TPEACTABICHHYIO B
pasnmuuHbIX Gopmax. 3HAYMMOCTh TIpeAMETa ISl Pa3BUTUS JKM3HEHHOW KOMIICTCHIIUH
obyvaromuxcs ¢ 3IIP 3akimrodaeTcss B YCBOGHHHM OCHOBBI XHMHUUYECKUX 3HAHWM,
HEOOXOJMMBIX ISl MOBCEIHEBHOM >KM3HU; HABBIKOB 370POBOTO M 0E€30MacHOr0 Jis
YeJioBeKa M OKpYXalolllei ero cpeabl 00pasza »u3HHU; (HOPMUPOBAHUM IKOJIOTHUECKON
KYJIbTYpBI.

[Iporpamma oTpaxkaeT cojepkaHue OOydeHHs] MpeaAMeTy «XUMHUS» C YYETOM
0CcOOBIX 00pa3oBaTeNIbHBIX MOTpeOHOCTEN oOyuatommxces ¢ 3I[1P. Opnanenue yueOHbBIM
npeIMeTOM «XHUMHS» MPECTABISET ONpeNeICHHYI0 TPYAHOCTh IS O0y4YaOIIUXCs C
3I1P. D10 cBsi3aHO ¢ OCOOCHHOCTSMHU MBICIUTEILHON JEATCIbHOCTH, MTEPUOIUISCKIMU
KoJIeOaHUSIMU BHUMAHUSA, MaJIbIM 00bEMOM MaMATH, HETOCTATOYHOCTHIO OOIIEro 3amnaca
3HAaHUM, MOHWKEHHBIM ITO3HABATEIbHBIM HMHTEPECOM M HHU3KHUM YPOBHEM pPEUYEBOrO
pa3BUTHSL.

Jlns mpeononeHuss TPYAHOCTEM B M3YYEHHHM YYEOHOro mpeamera «XUMHsI»
HeoOXxonuMa afanTarus o0beMa U Xapakrepa yueOHOro MaTepuala K Mo3HaBaTEIbHBIM
BO3MOHOCTSIM JIAHHOW KaTeropuu OOyYarolIuxcs, y4eT WX OCOOCHHOCTEH pa3BUTHUS:
UCIIOJIb30BAaHUE AITOPUTMOB, BHYTPUIPEAMETHBIX U MEXIPEIMETHBIX CBS3€il,
MIOCTENEHHOE YCJI0KHEHUE N3y4aeMOoro Marepuana.

[Ipy w3ydeHMHM XWUMHH HEOOXOAMMO OCYIIECTBISTh B3aMMOJICHCTBHE Ha
MOJIMCEHCOPHOU OCHOBE.

TeopeTtnueckuidi Marepuan pPeKOMEHIYETCS M3y4aTh B IMPOLECCE MPAKTHUYECKOU
NEeATeNbHOCTU. BO3MOKHO BBIJICJICHHE OTAEIBHBIX YPOKOB Ha pPELICHUE 3a/lady B CBSI3U
CO CJOXHOCThbIO aHanu3a Tekcra oOydvarommmucs c 3IIP. Opranuudeckoe eIUHCTBO
MPAKTUYECKON M MBICIUTEIbHOW JEATEIbHOCTH OOYyYaloIIMXCsl Ha YpPOKax XHMHUU
CIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHUIO 0a3MCHBIX XMMUYECKUX 3HAHUU U
ymeHul. Ocoboe BHUMaHUE MPU U3YYCHUU XUMHUM YACISIETCS U3YYEHUIO «CKBO3HBIX)
MOHATUNA U POPMHUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHaa.



Henu v 3aga4m u3ydeHus: yaeOHOro npeamera « XuMus»

O6mme uenu wu3y4yeHuss y4dyeOHOro mnpeaMera «XUMHUS» NPEICTaBICHbI B
OdenepanbHOil  pabouelt  mporpamMme OCHOBHOro  obOmiero obOpaszoBanusi. OHH
aKTyaJIU3UPOBAHBl C YYETOM HOBBIX NPHOPUTETOB B CHCTEME OCHOBHOI'O OOIIEro
o0Opa3oBaHus, HANPABIEHHOCTH OOY4YEHHS Ha pa3BUTHE W CAMOPA3BUTUE JIMYHOCTH,
dopMupoBanue e€ HHTEIUIEKTa W oOmed KyabTypbl. OOydeHHE YMEHHIO YUYUThCS WU
MPOJ0JIKATh CBOE 00pa30BaHHUE CAMOCTOSATEIBHO B HACTOSALLEE BPEMSI SIBIISIETCS] OTHOM U3
BaOKHEHIINX (DYHKIMI yueOHBIX IPEIMETOB, B TOM YHCIIE U «XUMUNY.

Hnst obywaronuxcess ¢ 3IIP, Ttak e, Kak W AJi1 HOPMATUBHO Pa3BUBAIOIIMXCS
CBEPCTHHUKOB, OCBaMBaIOIINX OCHOBHYIO o0pa3oBaTeIbHYIO porpamMmmy,
JTOMHUHHPYIOLIEE 3HaUYeHUEe MPUOOPETAIOT TAKHE LENH, KaK:

GbopMHUpOBaHUE  WHTEIEKTYallbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY IPUHSATHIO PEILICHU, CIOCOOHOM alanTupOBaThCs
K OBICTPO MEHSIIOLUIUMCS YCIOBHSIM KU3HU;

HAIPaBJICHHOCTh OOYYEHHMsS] HAa CHUCTEMATUYECKOE NPHUOOIICHHE YYallUXCs K
CaMOCTOSATEIIbHOM MO3HABATEILHOM ESITEIbHOCTH, HAYYHBIM M MPAKTHUYECKUM METO/1aM
no3HaHus, GOPMHUPYIOLUTUM MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

oOecrieueHue YCJIOBHM, CHOCOOCTBYIOUIMX MPUOOPETEHUIO  O00YyYarolIMMuUCs
OTbITa Pa3HOOOPA3HOMN JIEATETbHOCTH, TO3HAHUS U CAMOTIO3HAHMS, KIIFOUEBBIX HABBIKOB
(KJTI0YEeBBIX KOMIIETEHIINI), UMEIOIIUX YHUBEPCATHLHOE 3HAUCHUE JJI PA3IMYHBIX BUIOB
JesITeNIbHOCTH;

(dopmMupoBaHuEe yMEHUN OOBSICHATH U OLICHUBATh SIBJICHUSI OKPY’KAIOLIEro MHUpa
Ha OCHOBAHMHU 3HAHUU U OIBITA, MTOJYYEHHBIX IIPU U3YYEHUU XUMUH;

(¢opmMupoBaHue y 00ydYaromIMXCsi T'YMAaHUCTHYECKUX OTHOIIECHUN, MOHUMaHUS
[IEHHOCTH XMMMYECKHUX 3HAaHUN [UIsI BBIPAOOTKM DSKOJOTHYECKH LEIeCO00pa3HOro
HOBEJICHUS B OBITY M TPYAOBOH JNEATEIBHOCTHU B LIEJIAX COXPAHEHMsI CBOETO 3/I0POBBS U
OKPY’KAIOIIEH NPUPOTHON CPELBI;

pa3BUTHE MOTHMBAlMM K OOYYEHMIO, CIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOEHUS OOIIEUETOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
0CO3HAaHHOMY BBIOOPY MpodHIIS M HANIPaBIEHHOCTH JadbHEHUIIEero 00yIeHusI.

Kypc HanpaBiieH Ha peleHne CaeayommX 3a1a4, 00€CIeUnBaOINUX PEATU3ALMIO
JUYHOCTHO-OPUEHTUPOBAHHOIO U JESATENIBHOCTHOIO ITOAXOAOB K OOYYEHHIO XHMHH
obyuaromuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO OOIIETO 00pa30BaHMUS:

(¢opMupoBaHUE MEPBOHAYANBHBIX CHCTEMATU3UPOBAHHBIX MPEICTaBICHUN O
BELIECTBAX, UX MPEBPAILIECHUIX U PAKTHYECKOM IPUMEHEHNH; OBJIAJICHUE TOHATUHHBIM
anmapaToM U CUMBOJIMYECKUM SI3bIKOM XUMHU;

OCO3HaHHE OOBEKTHMBHOM 3HAYMMOCTHM OCHOB XMMHUYECKOM HAyKHM Kak 00JiacTh
COBPEMEHHOI'O0 E€CTECTBO3HAHHUS, XHMHMUYECKUX NPEBPALIECHUN HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB KaK OCHOBBI MHOTMX SIBJICHUW JKMBOW W HEXWUBOM IPUPOIBI;
yriayOJieHne npeCTaBICHUN 0 MaTepHalbHOM €IMHCTBE MUPA;

OBJIaJICHWE OCHOBAMH XHMHUYECKOW IPaMOTHOCTH: CIIOCOOHOCTBIO aHAJIU3HPOBAThH
U OOBEKTHBHO OLIEHMBATh JKU3HEHHBIE CHUTyallMd, CBA3aHHbIE C XUMHEH, HABBIKAMHU
0e30macHOro OOpallleHHus C BEIIECTBAMM, HMCIOJIb3YEMBIMU B IOBCEAHEBHOM >KHM3HU;
YMEHHUEM aHATM3UPOBATH U IUIAHUPOBATH 3KOJIOTMYECKH O€30I1aCHOE NTOBEICHHUE B LEJISIX
COXPAHEHUS 3JI0POBbsI U OKPYKAIOIIEH Cpeibl;



dbopMupoBaHuE YMEHUIN YCTAHABJIMBATH CBSI3U MEXKIY PEeajbHO HAOII0JaeMbIMU
XUMUYECKUMU SBJICHUSMH U MPOIECCAMU, TPOUCXOASIIUMUA B MUKPOMUPE, OOBICHSIThH
MPUYMHBI MHOTOOOpa3usi BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOCHHUS, a
TaK)Ke 3aBUCUMOCTb MPUMEHEHUS BEIIECTB OT UX CBOMCTB;

npuoOpeTeHUEe OMbITa UCMOJb30BAHUS PA3JIMUHBIX METOJIOB M3YUEHUS BEILECTB,
HaOJIIOJIEHUsT 3a WX TPEBpalIEHUSIMHU TMPU TPOBEIACHUU HECIOXKHBIX XUMUYECKHUX
HKCIIEPUMEHTOB C MCMOJIb30BaHUEM JAOOPATOPHOTO 0O0OOPYAOBAHUS U IPUOOPOB;

dbopMupoBaHue NPEACTABICHUNA O 3HAYEHUM XUMHUUYECKOM HAYKH U PEIICHUU
COBPEMEHHBIX IKOJIOTUYECKUX MPOOIEM, B TOM YUCJIE B MPEJOTBPAICHUN TEXHOTCHHBIX
U DKOJIOTUYECKUX KaTacTpod.

Oco0enHocTH 0TOOPA ¥ alaNITALUM Y4e0HOT0 MATEPHAJIa 0 XUM UM

OO6yueHune ydeOHOMY TpeAMEeTy «XHUMHS» HEOOXOJMMO CTPOUTH Ha CO3JaHUU
ONTUMAJIBHBIX YCJIOBUHU JIi YCBOEHHUS MPOTPAMMHOTO MaTepHuaia OOYydYaroIIUMUCS C
311P. bosbiioe BHUMaHUE JOKHO OBITH yAEJIEHO OTOOpPY ydeOHOro marepuana B
COOTBETCTBUHM C MPUHIIAIIOM JOCTYIMHOCTH MPU COXPAHCHHH OOIIEro 6a30BOro ypOBHSI.
OH OKEH M0 COAEPIKaHUI0 U 00hEMY OBITh aIaITUPOBAHHBIM 151 0Oydaromuxcs ¢ 3[1P
B COOTBETCTBUU C UX OCOOBIMH 00pa3oBaTeIbHBIMU OTPeOHOCTAMU. Clie1yeT 00JIerYnuTh
oBNajicHUe MatepuasioM obOyuaromumucs ¢ 3[IP mocpeacTBOM €ro JeTalbHOTO
OOBSICHEHUST C CHUCTEMAaTHYECKUM IOBTOPOM, MHOTOKPATHOM TPEHUPOBKOU B
NPUMEHCHUH 3HAHUN C KCIOJIb30BAHUEM IPUEMOB aJITOPUTMHU3AIMU U BU3YaJIbHBIX
O10p, 00yUYEHHUsI CTPYKTYPUPOBAHUIO MaTepHUaa.

bonbiioe 3HaueHHWe AJis MOJHOLIEHHOTO YCBOEHHUsSI Y4eOHOro marepuajia MMeeT
oropa Ha MEXIPEAMETHBIE CBSI3M BOIPOCOB, M3yYaeMbIX B JIAHHOM Kypce, ¢ TaKUMH
yueOHbIMU mnpeameramMu  kKak «['eorpadusi», «Dusukay, «buonorusy. Ilo3Bomsis
paccMaTpuBaTh OJWMH M TOT K€ YYeOHbIH MaTepuad C pa3HbIX TOYEK 3pEHUf,
MEXIPEIMETHBIE CBSI3U CIOCOOCTBYIOT €ro Jy4IlleMy OCMBICICHHUIO, Oojee MPOYHOMY
3aKPETUICHUIO TIOTYUYE€HHBIX 3HAHUH U MPAKTHUYECKUX YMEHU.

[Ipy moATrOTOBKE K ypOKaM YUYHUTENb JOJKEH MPEayCMOTPETh (POopMUpOBAHUE Y
oOydJaromuxcs YMEHUM aHAJIU3UPOBaTh, CPAaBHUBATh, 0000IAaTh U3y4aeMbIii MaTepual,
IUIAHUPOBATh TMPEJCTOSIIYI0 PabOTy, OCYIIECTBISITH CaMOKOHTPOJb. HeoOGxomumo
MOCTOSIHHO ~CJICIUTh 33 TMPaBUJIBHOCTHIO PEUeBOr0 OGOPMIICHUS BBICKa3bIBAHUHN
obyuaromuxcs ¢ 311P.

B cBs3u ¢ 0COOCHHOCTSIMU TOBENIEHUS M NIEATeNBbHOCTH, oOydaromuxcs ¢ 3I1P
(pacTOpMOXKEHHOCTh, HEOPTraHM30BAHHOCTH) HEOOXOAMM CTPOXAUIIMK KOHTPOIb
COOMIOICHHUST TIPABWJI TEXHUKHA O€30MaCHOCTH NP MPOBEJCHUH JIA0OPATOPHBIX paboT B
XUMHYECKOM KaOWHETE.

Buabl gesitesibHOcTH oOyuaromuxcsa ¢ 3IIP, oOyciioBiieHHbIe 0COOBIMHU
00pa3zoBaTeJJbHBIMH NMOTPEOHOCTAMH U 00eCIeYrBaIOIINE OCMbBICJCHHOE OCBOCHHUE
co/iep;KaHMU 00pPa30BaHMs MO NpeaMeTry «XUuMHM D)

Conepxanue BUIIOB JeATesbHOCTH oOydatouuxcsi ¢ 3IIP Ha ypokax xumum
ompeseNnsieTcss uX 0coObIMU 00pa3oBaTEeNbHBIMU MOTpeOHOCTAMH. [loMuMO HIUPOKO
ucnonbzyeMbix B @OIT OOO obuux s Bcex 00ydaroIMXcsl BUAOB JIESITEIbHOCTH
CleAyeT YCUJIUTh BHJbl JEATEIbHOCTH, cHeludUUHble Uil JaHHOM KaTeropuu
oOyyJaromuxcs, a1 00eCleueHns] OCMBICIICHHOTO OCBOEHHUS COJIEpKaHUs 00pa30BaHUs
[0 MPEIMETY: YCUJIICHUE MPEIMETHO-IPAKTUUYECKON JAesTEIbHOCTU C aKTUBU3AIUEH



CEHCOPHBIX CHCTEM; Y€pEJOBaHHE BUAOB ACSATEIBHOCTH, 33JICUCTBYIOIIUX DPA3IUYHbBIE
CEHCOpHBIE CUCTEMBI; OCBOEHUE MaTepHalia C OMOPOM Ha aIrOPUTM; «IIOIIArOBOCTH» B
M3YYEHUH MaTepHalla; MCIOJIb30BAHHUE JIOMOJHUTEIBbHON BU3YaJbHOUN OMOpPHI (ILJIaHBI,
o0pa3libl, CXeMbl, 1a0JOHBI, ONOpPHBIE Ta0IMUIBI). 1 pa3BuTus y oOyyatomuxcs ¢ 3[1P
YMEHHS JIeNlaTh BBIBOJbI, (OPMUPOBAHUS TPAMOTHOTO PpEUYEBOrO BBICKA3BIBAHUS
HEO0OXOJIMMO HCHOJb30BaTh OMOpHBIE cioBa W kiumie. Oco0oe BHUMaHHE CIEAYET
yIETUTh OOYYEHHMIO CTPYKTYPHUPOBAHHMIO MaTepHalia: COCTaBICHHE PUCYHOUHBIX H
BEpOAJIbHBIX  CXEM, COCTaBJIEHHE TaOJML, COCTaBJIEHUE KJIacCU(PUKALUU C
0003HaYE€HHBIMU OCHOBaHUSIMU JJIs1 KJIACCU(DUKAIIMU U HATIOJIHEHUE UX IPUMEPAMHU U JIP.

Tematnueckas u TepMuHosIOrnyeckas jekcuka coorserctsyer @OIT OOO.

Hnst obyuatouiuxcsi ¢ 3I[IP cymiecTBEeHHBIMH SIBISIIOTCS TMPUEMBI pabOThI C
JEKCUYECKUM MartepuaioM 1o mnpeaMmery. IIpoBoaurcs creuuanbHas padorta 1O
BBEJICHUIO B AKTUBHBIN CJIOBaph OOYYalONIMXCS COOTBETCTBYIOUIEH TEPMHHOJIOTHHU.
N3yyaemble TEpMHUHBI BBOASATCS HA MOJMCEHCOPHOM OCHOBE, 00si3aTelbHA BU3yallbHAs
NOJIIEPIKKA, aJITOPUTMBI PabOTHI C ONpeeICHUEM, OMTOPHBIE CXEMBbI JIJIS aKTyallu3aluu
TEPMHUHOJIOTHH.

MecTo yueOHOro npeamera «XuMus» B y4eOHOM IJIaHe

B coorBerctBUM ¢ DenepalibHBIM  TOCYAApCTBEHHBIM  00pa30BaTEeIbHBIM
CTaHJapTOM OCHOBHOTO O0IIEero o0pa3oBaHUsl Y4eOHbIH MpeaMeT «XHUMHs» BXOJIUT B
npeaIMeTHYI0 005acTh «EcTecTBeHHOHAay4YHBIE MPEAMETHDY U SIBISIETCS 00s3aTelIbHBIM
JUTSL U3y4YEHUS.

Y4eOHBIM TIaHOM Ha €€ u3ydeHue oTBefeHO 136 yd4eOHBIX 4acoB — Mo 2 4 B
Hezaenmo B 8 U 9 kiaccax COOTBETCTBEHHO.

Conepxanue y4eOHOTO mpenMera «XuMusy, mnpeactaBieHHoe B DenepanbHOn
paboueii mporpamme, cootBeTcTByeT @I'OC OOO, pazpadborano ¢ yuetom denepanbHoi
OCHOBHO# 00pa30BaTeIbHOM MPOTPaMMbl OCHOBHOTO 00IIIET0 00pa30BaHMs M0 yUeOHOMY
npeamery  «Xumusa», cooTBeTcTByeT DenepanbHONM aJalTUPOBAHHOM OCHOBHOM
o0pa3oBaTeIbHON MpPOrpaMMe OCHOBHOTO 0OIero oopa3oBaHus OOYYaIOMIUXCA C
3aJIepKKOIM ICUXUYECKOTO PA3BUTHS.

COJEPKXAHHME YYEBHOI'O ITPEJMETA

«XHUMUs» COIEP KAHUE OBYYEHMUA B 8 kinace

IlepBoHayaibHbIe XUMUYECKHE TOHATUSA

[Ipenmer xumum.

*Poab XMMUH B )KU3HM YEJIOBEKA.

*Tenma u BemiecTBa. PU3MYECKUE CBOWCTBAa BEIIECTB. ATrperatHoe COCTOSHHUE
BCIIIECTB.

*XHUMHUS B CUCTEME HayK.

*Yucteie BemectBa U cMecu. CrocoObl pasnaeneHusi cmeceil. IlpaBuiia
0e301acHOro oOpamieHus ¢ BEIECTBAMU U TA00PATOPHBIM 000Dy I0BAHUEM.

*[loHsiTHE O METOAAX ITO3HAHUSA B XUMHHU.

* ATOMBI M MOJICKYJIbI. XUMHUUYECKHUE DJIEMEHTHI. 3HAKU (CHUMBOJIbI) XUMUUYECKHX
sneMeHToB. OTHOCUTEINIbHAs aTOMHas Macca. [IpocThie U CI0XKHBIE BEleCTBA. ATOMHO-
MOJIEKYJISIPHOE YUYECHHUE.



Xumuueckast popMmyiia. BaneHTHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB.
*3aKOH IIOCTOSIHCTBA COCTaBa BEILIECTB.

*OTHOCHUTENIbHAS MOJIEKYJIsIpHAst Macca. MaccoBas 10JII XMMUYECKOTO 3JIEMEHTA B
COEIMHEHNH.

du3nueckue MU XUMHYECKUE sBJIEHUS. XuMuueckas peakuus. [lIpusnaku
XUMUYECKUX PEAKUHNA. YPABHEHUS XUMHUYECKUX pEAaKUUWA. 3aKOH COXPAHECHMSI MACCHI
BemecTB. Knaccupukanmuss XUMUYECKHX peakuud (COeIUMHEHHUs, pa3JioKeHHUs,
3aMeIleHus, OOMeHa).

XUMHYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW IOCYJION, C MpPaBUIAMHU
paboThl B JabopaTtopuu U mpuéMaMu oOpalieHus ¢ J1abopaTOpHBIM O0OPYIOBAHUEM;
U3y4YeHHE M ONHUCaHHe (PU3NYECKUX CBOWCTB OOPA3LUOB HEOPraHWYECKUX BEILIECTB;
Habo1eHne pu3nYecKkuX (T1aBlIeHHe BOCKA, TasTHUE JIb/Ia, pACTUPAHUE caxapa B CTYIIKE,
KUTICHUE W KOHJICHCAIMs BOJbI) U XUMHYECKUX (TOPEHUE CBEUHU, MPOKAIUBAHUE METHOM
IPOBOJIOKH, B3aUMOJIEUCTBHE Meja C KUCIOTOW) SIBJICHUI, HAONIOJCHHE W ONUCAHUE
NPU3HAKOB MPOTEKaHUSI XMMHUYECKHX peakuui (pas3iioxkeHUe caxapa, B3auMoOJeicTBUE
CEpHOM KHUCJIOTHI C XJopujaoMm Oapusi, pasznoxeHue ruapokcuna wmeau (II) npu
HarpeBaHWH, B3aUMOJICHCTBUE Kese3a ¢ pacTBopoM cosr meau (I1));u3yuenue cnoco6oB
paznesneHus cMecel (C TOMOIIBI0 MarHUTa, GUILTPOBAHUE, BhIMIAPUBAHUE, JUCTHILISAIUS,
xpomaTorpadusi), TpOBEJICHHE OYMCTKH MOBAPEHHOW COJIM; HAOJIIOJIEHUE U ONMUCAHUE
pEe3yJbTaTOB MPOBEACHUS OMbITA, WUIKOCTPUPYIOUIETO 3aKOH COXPAaHEHUsS MAacChl;
CO3JJaHHE MOJEJIEN MOJIEKYJT (I1apOCTEPKHEBBIX).

Baxneiimue npeacTaBUTEeNN HEOPraHMUECKHUX BEUIIECTB

Bo3nyx — cmechp razos. CocrtaB Bo3ayxa. Kucimopon — 3ieMEHT M HpoOCTOE
BeniecTBO. HaxoxxeHue kuciopoja B mpupojae, PU3nYecKue U XMMUYECKUe CBOMCTBA.
Peakiuu ropeHus mpoCTHIX U CIOXKHBIX BemiecTB. CrocoObl MOy4eHHs] KUCIOPOJa B
nabopatopuu U mpombinieHHOCTH. *[IpuMmenenue kuciopona. Ilonarune o6 oxcumax.
Kpyrosopot kucnopoaa B npupoje. *O30H — amoTpornHas Moau(uKays KUCIopoa.

TemnoBoit A PekT XUMUIECKON pEeaKIIuy, TEPMOXUMHUECKHIE YPABHEHUS, dK30- U
SHIAOTEPMHUYECKHE peakuu. TOIIMBO: YroJib U METaH. 3arpsi3HEHUE BO3/lyXa, YCUIICHHE
MapHUKOBOTO 3 (deKTa, pazpylieHue 030HOBOTO CIIOS.

Bonopon — snemeHT m npocrtoe BemecTtBo. HaxoxaeHnue Bomopoaa B IPUPOE,
dusznueckre U XUMHUYECKUE CBOMCTBA (Ha MpUMEpE B3aUMOJACHCTBUS C HEMETAIJIaMU U
OKCHUJaMH METAJIOB), MPUMEHEHHE, *CIIOCOOBI MOTyYEHUSI.

*TToHsITHE O KUCIOTAX U COJISX.

KonunuectBo BemectBa. Mosb. Momnsipast macca. 3akoH ABoraapo. MousipHbIi
00BEM razoB. PacdeTtsl mo xumudeckoi hopmysie. PacueTsl MacCOBOM JOTU XUMUIECKOTO
AJIEMEHTa B COEJIMHEHHUH, KOJIMYECTBA BEUIECTBA, MOJISIPHOM MaCChl, MOJISIPHOTO 00beMa
ra3oB. Pacué€rsl 10 XUMHYECKUM YPAaBHEHUSIM.

*®duznueckue cBoiicTBa BoAwl. *Boaa. Ee coctas, ctpoenue u mosiekyinbl. *Boja
Kak pactBoputenib. *PacTtBopbl. *IloHSITHE O HACHIIEHHBIX W  HEHACHIIIEHHBIX
pactBopax. llonsitue pacTtBOpMMOCTHM BemlecTB B Boje. *Pacuer maccoBoit ponu
BelllecTBa B pacTBope (MpoIleHTHAs KOHIeHTpanusi). MaccoBasi 11051 BellecTBa B
pactBope. *XuMHUECKHE CBOMCTBA BOJBI (Pa3IOKEHUE, PEAKIIUU C HATPUEM, OKCHIOM
Kanplus, okcujaoMm cepbl (IV) peakuum ¢ MetaymiaM, KHCIOTHBIMM M OCHOBHBIMH
okcugami). [lonsitue 06 ocHoBaHUsAX. Poab pacTBOPOB B MPUPOJIE U B KUZHU YEIIOBEKA.



Kpyrosopotr Boasl B mpupoje.*3arps3sHeHue NpUpoAHbIX BoA. OXxpaHa M OYMCTKA
MPUPOJIHBIX BOJ.

Baxneiiiue KJIACCHI HEOPTaHUYECKUX COCJIMHEHUM. Knaccuduxanus
HEOPraHUYeCKUX coeAuHeHu. OKCUIbl: cocTaB, Kiaccudukanus (KUCIOTHBIE,
OCHOBHBIE, *amoTepHbIe, HecosleoOpa3yoiue - Ha npuMepe okcuaa yriepoaa (1) u
okcuna azota (II)), Homenknarypa.**[lonydeHue™ u XxuMu4eckue CBOWCTBA OKCHJIOB
(B3auMopeiicTBue ¢ BOAOH, KucioTaMu, Ienouamu). OcHoBanus. Knaccuduxanus
OCHOBaHMM: IIEIOYM U HEpacTBOPUMBbIE OCHOBaHMs. HomeHknaTypa OCHOBaHHUM.
du3nyeckue M XUMHYECKHE CBOMCTBA OCHOBAaHHMH (B3aMMOACHCTBHE C OKCHIAMH
HEMETAJIJIOB, KUCJIOTaMHu, cofisiMu). *Tlomydenue ocHoBaHwMi. *

Kucnotsr: coctaB, knaccudukanusi, HOMEHKIATypa, PuU3NUecKue U XUMHYECKUE
CBOMCTBa (B3aUMOJICHCTBHE C METa/NIaMU, OCHOBHBIMU OKCHUJIaMH, OCHOBAHUSMH,
COJISIMU, Ha TMPUMEPE COJSHOM U CEpHOM KHCIOT), *cmocoObl momyueHus.® Psn
aktuBHocTH MeTtayuioB H. H. bekeroa. Conu (cpegHue): HOMEHKIATypa COJICH,
*CrmocoObl TTOTyUeHUs *, B3aUMOJICHCTBHE COJIEH C MEeTaJJIaMH, KUCJIOTaMH, IIEI0YaMHU
U COJISIMH, IPUMEHECHHUE.

[TonsitTue 00 amdoTepHBIX THAPOKCHAAX (HA MpUMepe MUHKA U *aIFOMUHUS™):
*XMMHUUYECKUE CBOMCTBA (B3aMMOJICHCTBHUE C KUCIOTAMHU U IIEJI0YaMH, Pa3JIOKEHUE TIPH
HarpeBaHWHU) U MOJy4eHHe. *

I'eHerndeckass CBA3b MEXKAY KlaccaMd  HEOPTraHMYECKUX  COCAMHEHMUIA.
['eneTnyeckue psnabl.

XHAMHUYECKUN SKCIIEPUMEHT: KAUECTBEHHOE ONPEAEIICHUE COAECPKAHUS KUCIOPOaa
B BO3/yX€E; MOJyUYEHHUE U U3yUEHHE CBOMCTB KUCIOPO/1a; HAOIIOCHHE B3aUMOICHCTBUS
BEILECTB C KMUCJIOPOJOM M yCIOBHUS BO3SHUKHOBEHUS U IPEKPALEHUS TOpEHU (M0)Kapa);
O3HaKOMJIEHHE ¢ 00pa3llaMi OKCUJIOB M ONMHCAaHUE UX CBOMCTB; MOJYYEHUE U U3yUCHUE
CBOKMCTB BOJI0poJia (ropeHue); HabIoaeHne 00pas3oB BEIIECTB KOJIUYECTBOM | MOJIb;
UCCIIEIOBaHNE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB C PA3IMYHON PaCcTBOPUMOCTHIO;
MIPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHON MACCOBOM JOJIEW PACTBOPEHHOTO BEIIECTBA;
B3aKMMO/ICHCTBHUE BOJbI C METAJIJIaMU (HATPUEM U KaJIbIIMEM) (BO3MOKHO HMCTI0JIb30BaHUE
BUJIEOMATEpUAJIOB); OIpPEAECICHUE PACTBOPOB KHUCIOT M WIEJOYEH C TOMOULIBIO
WHMKATOPOB; MCCIIEIOBaHNE 00PA3I[0B HEOPTAaHUYECKUX BEIIECTB PAa3IMYHBIX KJIACCOB;
HaOJIOICHNE W3MEHEHUs OKPacKH WHIWKATOPOB B pPacTBOpax KHUCIOT U IIETOYeH;
n3yueHue B3aumozenctBus okcuaa Menu(ll) ¢ pactBopom cepHOW KUCHOTHI, KUCIOT C
METAJUIAMH, PEaKUUid HEUTpadu3aluy; IIOJy4YeHUE HEPACTBOPUMBIX OCHOBaHUH,
BBITECHEHHE OJTHOIO METAJIJIa PYTUM U3 pacTBOPA COJIU; PEIICHUE IKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHeume Kiaaccbl HEOPraHMYECKUX COEAUHECHUIN.

[Tepuonnuecknii 3aKkoH u llepnoanueckas cucrema XuMuuecKux 31aeMeHToB [I. 1.
MenpeneeBa. CTpoeHHe aTOMOB. XUMU4ecKas CBA3b. OKUCIUTEIBLHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUH.

[lepBble TOMBITKU KIacCU(PUKALIMM XUMUUYECKUX 3eMEHTOB. [loHsATHE O rpynmax

CXOJTHBIX AJIEMEHTOB (ILIEIOYHBIE U IIETOYHO3EMETBHBIE METAIbI, TaJlOT€Hbl, THEPTHHIC
rasbl). *21eMeHThI, KOTOpble 00pa3yoT aMm(pOTEPHBIE OKCUIBI U THIPOKCUIBL. *



[Tepuonnueckuit 3akoH. Ilepuomuueckas cucreMa XUMHUYECKUX DIJIEMEHTOB
. . MenneneeBa. KopoTkonepuognas 1 ajiuHHonepuoaHas ¢popmsl [lepuoanueckoit
cuctemMbl Xumuueckux aneMeHToB . Y. Menneneesa. Ilepuoab! u rpymnnsl. DU3nYecKui
CMBICJI IOPAIKOBOTO HOMEPA, HOMEPOB MEPUOA U IPYIIIHI AIEMEHTA.

Crpoenne atomoB. CoctaB atoMHbIX sigep. *M3ortonbl. *Dnexktponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 xumuyeckux snemeHToB [lepumonnueckoi
cucrembl JI. M. MenneneeBa. XapakTepuCTHKa XHMHYECKOIO OJJIE€MEHTa II0 €ro
nonokeHuro B Ilepuonuueckon cucreme 1. 1. Menneneesa.

*3aKOHOMEPHOCTH U3MEHEHHMSI CBOMCTB 3JIEMEHTOB MAJIbIX MEPUOJIOB U IJIaBHBIX
HNOJArPYII, B 3aBUCMMOCTH OT aTOMHOro (IOPSAJIKOBOrO0) HoOMepa 3HaueHue
Ilepmoanueckoro 3axkoHa u Ileprogmyeckol CUCTEMBI XMUMHYECKHX DJIEMEHTOB [JIs
pa3BUTUA HayKu U NpakTuku. [[. . Menaenees — yu€HbIN U IPaKIaHUH.

Xumuueckast cBsizb. KoBaneHTHas (MojsipHass M HENOJIsIpHAsi)  CBS3b.
*INeKTPOOTPULIATENIBHOCTh AaTOMOB XUMHUYECKUX JIeMEHTOB. * MloHHAsI CBS3b.

Crenenp oxucneHus. OKHUCIUTENBbHO-BOCCTAHOBUTENbHBIE peakuuu. lIponeccs
OKHUCJIEHUS U BOCCTaHOBJIEHUA. OKHUCIUTENIN U BOCCTAHOBUTEH.

XUMHUYECKUA OKCIEPUMEHT: H3y4deHue oOpaslloB BEUIECTB METAUIOB U
HEMETAJIJIOB; B3aUMOJECHCTBUE THAPOKCHA IIUHKA C PAacTBOPAaMU KHUCJIOT U LIEJIOYEH;
IPOBEAECHUE ONBITOB, WLIKOCTPUPYIOLUIUX TPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu pa3ioKeHUs, COCTUHEHUS).

MexnpeaMeTHbIe CBA3H

Peanm3arusi MeXNpeIMETHBIX CBsA3€H MNpU W3ydeHWH XHMHUHM B 8§ Kiacce
OCYIIIECTBIISETCS Yepe3 UCTOIb30BaHUE KaK OOIINX eCTECTBEHHO-HAYYHBIX MIOHSATHH, TaK
U TIOHATUH, SIBISIOMUXCS CHUCTEMHBIMH JJII OTACIBHBIX MPEIMETOB E€CTECTBEHHO-
HAYYHOTO ITUKJIA.

OOmue ecTecTBEHHO - HAYYHBIC IMOHSTHS: HAYYHBIH (akT, TUIOTE3a, TCOpHs,
3aKOH, aHAJIW3, CUHTE3, KIACCU(PUKAIUS, TIEPUOIUIHOCTh, HAOIIOICHUE, SKCIICPUMEHT,
MO/ICITHPOBAHKE, U3MEPEHUE, MOJIEIb, SBIICHUE.

®dwusuka: MaTepus, aTOM, JJICKTPOH, MPOTOH, HEHTPOH, MOH, HYKJIHI, W30TOIIBI,
PaAMOaKTHBHOCTh, MOJEKYJa, OJJIEKTPUYECKUN 3apsij, BEIIeCTBO, Telo, OO0BEM,
arperaTHOE COCTOSIHHE BEIIECTBa, ra3, (pu3ndyecKkrue BETUUYHHBI, CIUHUIIBI H3MEPEHUS,
KOCMOC, TIJIaHEeTHI, 3BE31bI, COIHIIC.

buonorus: porocunaTe3, MBIXaHKME, OHOChEpa.

['eorpadus: atmocdepa, rugpochepa, MUHEpasbl, TOPHBIC MOPOJBI, TOJE3HBIC
MCKOIIaeMbIE, TOTUTUBO, BOJHBIC PECYPCHI.

COAJEPKXAHHME OBYYEHMUA B 9 KJIIACCE

Bewecmeo u xumuuecxkasn peaxyus

[lepuonnueckuit 3akoH. Ilepuoguyeckas cucTeMa XHUMHUYECKHX DSJIEMEHTOB
J. N. MengeneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMHUYECKHX JIEMEHTOB IEPBBIX TPEX MEPHUOOB, Kadus, KaJIbIUsI U UX COCIUHCHUMN B
COOTBETCTBUHM C IOJIOKEHUEM BJIEMEHTOB B [leproanyeckoi cCucTteMe U CTPOCHUEM HX



aTOMOB.

CtpoeHue BemiecTBa: BHUAbI XUMHUUYECKOW CBS3U. THUIBI KPUCTATTUYECKUX
pEemETOK, *3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTANIMYECKON PEIIETKU U BUJA
XUMHUYECKOU CBS3H.

Knaccuduxanys u HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB (MEXKIyHApOIHAS U
TpUBUAJIbHAS ). XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IMUYHBIM KJlaccam
HEOPTraHUYECKUX COCAMHEHUMN, TEHETUYECKAs CBSI3h HEOPTaHUUECKUX BEIIECTB.

Knaccuduxanys XUMUYECKUX pEeaKlUid MO pa3IUYHbIM MpU3HaKaM (110 YUCTY U
COCTaBY YyYacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(PhEKTy, M0 U3MEHEHUIO
CTEMEHEeW OKHUCJICHUS XUMHYECKUX DJIEMEHTOB, *M0 OOpaTUMOCTH, IO YYaCTHIO
KaTaauzaTopa). DK30- U SHIOTEPMUUYECKHUE peakinu. *TepMOXUMUYECKUE YpaBHEHUS.

*[lonaTre 0 CKOpPOCTH XuMHUuYeckor peaknuu. [lonsitue 00 oOpaTUMBIX U
HEOOpaTUMBIX XUMHUUYECKUX peakuusx. [IoHSTHE O TOMOTeHHBIX U TETEPOTEeHHBIX
peakiusax. [loHsTHe 0 XuMUYeCKOM paBHOBeCHHU. CMelIeHuE XUMUYECKOT0 PAaBHOBECHSI.
DakTOphI, BIUSIONINE HA CKOPOCTh XUMHYECKOW PEaKIIMU U MOJOKEHUE XUMHUUECKOTO
paBHOBECHS.

OKHUCIUTENHHO-BOCCTAHOBUTEIIBHBIC peaKIuu, AIIEKTPOHHBIN OamaHc
OKHCITUTEIbHO-BOCCTAHOBUTEILHOM peakiuu. CocTaBlieHHEe YPaBHEHUN OKUCITUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUM C UCIIOJIB30BAHHEM METO/Ia AJIICKTPOHHOrO OaaHca.

Teopust NEKTPOJUTHUUECKON TUCCOLUALMHU. DIICKTPOIUTHYECKAS JTUCCOLMALIMS.
DNEKTPOIUTHI U HEINEKTPOIUTHL. KaTnOHBI, aHMOHBI. *MeXaHu3M JUCCOIMAIIMUBEIIECTB
C pa3JINYHbIMU BUJIaMH XUMUYECKOU cBs13U. [loHsTHE O cTenenn qucconuanuu. CUibHbIE
U cl1a0ble DJIEKTPOJIUTHI.

Peakiiun monHoro oOMeHa. YcCloBUs MPOTEKAHUS PEAKIMH MOHHOTO OOMeHa J0
koHUa. [TonHble ¥ COKpall€éHHbIE HOHHBIE YPABHEHUS peakuuil. XMMUYECKHE CBOICTBA
KHUCIIOT, OCHOBAaHMH H COJIS B CBET€ TMPEJACTABICHUH 00 3JIEKTPOIUTHUYECKOM
mucconuannn. Cpena pactBopa. KadyecTBeHHbIE peaklIMM Ha KaTUOHBI M AHUOHBIL:
XJopua-, OpomMua-, woawa-, cyiabdar-, KapOoHaT-, CHIHMKAT-, (ocdaT- aHUOHBI;
TUJPOKCHUI-UOHBI; KATUOHBI aMMOHMSI, MAarHUs, KaJblIKs, AIFIOMUHUA, kKere3a (2+) u (3+),
Menu (2+), IMHKA, MPUCYTCTBYIOIIME B BOJIHBIX PAaCTBOpAX.

XUMHUYECKUN HKCIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMU KPUCTANIMYECKUX
pPEMIETOK HEOPTaHUYECKUX BEIECTB — METAUIOB U HEMETauIoB (rpadura U anmasa),
CIOKHBIX BEIIECTB (XJOpUAa HATpUs); HCCIEIOBAHHE 3aBUCUMOCTH CKOPOCTH
XUMHYECKOM peaklud OT BO3JACHUCTBHUS Pa3TUYHBIX (PAKTOPOB; HCCIECIOBAHHE
AIEKTPONPOBOIHOCTH PACTBOPOB BELIECTB, MIPoIlecca JUCCOLUALINKA KUCIIOT, EI0UYe U
coiie  (BO3MOXXHO  HCIOJb30BaHUWE BHUAEOMATEPHANIOB); MPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOUNIUX TPU3HAKA TPOTEKaHUsI peaklnii MOHHOTO oOMeHa (oOpa3zoBaHue
ocazika, BBIJEJICHUE ra3a, 00pa30BaHMWE BOJbI); OMBITOB, WILTIOCTPUPYIOMUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakiui (TOpeHue, peakiuu Ppas3ioKeHUs,
COEIMHEHUs); PaclO3HABaHUE HEOPraHMYECKHUX BEIIECTB C MOMOIIbI0 Kauy€CTBEHHBIX
peaKIuii Ha UOHBI; PEeIICHUE PKCIEPUMEHTAIIbHBIX 3a/1a4.

Hemetamniel u ux coeuHeHUS
OOmass  xapakTepucTuka rajgoreHoB. (OCOOCHHOCTH CTPOCHHS  aTOMOB,



XapakTepHble cTeneHu okuciaeHus. CtpoeHue u puznueckue CBOMCTBa MPOCTHIX BEIIECTB
— raJioreHoB. XMMHUYECKHE CBOMCTBA HAa MpUMEPE XJIopa (B3aUMOACHCTBHE C METaJlIaMH,
HEMETaJJIaMH — BOJOPOJIOM U KUCIOpoJoM, *menodamu™). XmaopoBogoposa. CossiHas
KHCJIOTa, XUMUYECKUE CBOMCTBA, *MOlydyeHUue™, MpUMEHEHHUE.

*JleficTBHE XJI0Opa U XJIOPOBOAOPOJa HA OPraHM3M 4elioBeka. BakHeilmme Xjiopuabl U
WX HaXOXJIEHUE B MPUPOJIE.

O61mas xapakrepuctuka 3neMeHToB VIA-rpynmnsl. OcCOOEHHOCTH CTPOEHUSIATOMOB
KHUCJIOPOJIa U Cepbl. XapaKTEPHbIC CTETICHU OKUCIICHUSI.

Crpoenne u (uU3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCJIOPOAA U CEPHI.
AmnotponiHble MOAMGUKAIMKA KHUCIOpoAa W cepbl. XHUMHUYECKHE CBOMCTBA CEPbI
(B3auMopeiicTBuEe *c HeMeTaulaMu™ — BOJOPOAOM M KUCIOPOJIOM, METAJIaAMHU,
*KOHIICHTPUPOBAHHBIMU a30THOW W cepHOU kuciotamu). CepoBOIOPOJ: CTPOCHHUE,
bu3nUecKue U XUMUYECKHE CBOWCTBA (KHCJIOTHBIE M BOCCTAHOBUTEIIbHBIC CBOMCTBA).
Oxkcuabl cepbl Kak MPeJACTaBUTENN KUCIOTHBIX OKcHUI0B. CepHast KucioTa: Gpuznueckue
U XUMHueckue cBoiicTBa (oOmue u crneuuduueckue). Conu CepHOM KHUCIOTHI,
KaueCTBeHHAas peakius Ha cylbdar-uoH. CepHHUCTas KUCIOTA. *XUMUUYECKUE PEaKIIHH,
JeXalue B OCHOBE IMPOMBIIUIEHHOIO CrMoco0a TMOJy4YeHHUs CEpPHOM KHUCIOTHI.
Haxosxenue cepsl u €€ coenuHeHu B npupoe. [I[pumenenne cepsl U €€ COSTUHEHUH B
ObITY W B TPOMBIIUJICHHOCTH. *XHWMHYECKOE 3arpsi3HCHHE OKpYKaroleh cpesbl
COCIMHEHUSAMHU Cephl (KUCIOTHBIC JOXK]IH, 3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI
€ro MpeaoTBpaIICHUSI.

OO61as xapakTepucTuka 351eMeHToB VA-rpymnnbl. OCOOEHHOCTU CTPOEHUS aTOMOB
azota u ¢ocdopa, XapaKTepHbIE CTETICHU OKUCIICHHUS.

A30T, pacmpocTpaHeHHe B Tpupoje, (U3HUecKHe M XUMUYECKHE CBOWCTBA
(B3auMoOZeiCTBME C MeETaUIaMd M HEMETaUlaMH - KHUCJIOPOAOM U BOJOPOJOM).
KpyroBopor azora B mpupoge. AMMHAK: (PU3NYECKHE W XUMHUYECKHE CBOWCTBA
(oKHCIieHHe, OCHOBHBIE CBOMCTBA BOJHOTO pPacTBOpa), *mojydeHue™u NpUMEHEHHE.
Conu amMMoOHUS: cocTaB, (U3MYECKHME U XHMHUUYECKHE CBOMCTBa (pasloKeHHE,
B3aUMOJEHCTBHE CO LIEJIOoYaMH), NpuMeHeHue. KauecTBeHHass peakuus Ha HOHBI
aMMOHMS. A30THasi KHCIIOTa, €€ (U3MYECKHe W XHUMHUYECKHMEe CBOWCTBa (00mue u
cneruuyeckue), *momydeHue. HurtpaTel (pazmoxeHue). A30THCTasg KHUCIOTA.
Hcnonb3oBaHrue HUTPATOB W COJIEM aMMOHHSI B Ka4eCTBE MHMHEPAIbHBIX YIOOPEHUM.
*XuUMHUUYECKOe 3arpsi3HEHHE OKpPYXKAIoleH cpeabl COSAMHEHUSIMU a30Ta (KUCIOTHBIC
JOK]IH, 3arPSI3HEHUE BO3/lyXa, IOUBBI U BOJIOEMOB).

®ocdop, *ammorponnsie mMomudukanuu docdopa, GUNIECKUE U XUMUUYECKHE
CBOMCTBa (B3aMMOJEHUCTBUE C METAJIAaMHM, HEMETAJUIaMH, *KOHUEHTPUPOBAHHBIMU
a30THOM W cepHoW kmciotamu). Oxcun docdhopa (V), oprodochopHas kuciora:
dusnueckne W XMMHYECKHE CBOWCTBa, *momydenue.**IloHaTne o MHHEpaIBHBIX
ynoopenusix: HUTpaThl U (ocdartel. [loHsTHE 0 KOMIUIEKCHBIX ymoOpenusx. OOmmas
xapakTepuctrka snemMeHToB [VA-rpynmbel. OcOOEHHOCTH CTPOSHUSI aTOMOB yriepoja U
KpeMHUsl. BajleHTHOCTh W XapaKTepHbIE CTENEHU OKHCIEHUS aTOMOB yrjiepoja u
KkpemHus. Pacnpoctpanenue yriepoja B IpUpoJie, XapaKTepPHbIE CTEIIEHH OKUCIICHUSI.

VYrnepon, amiorponsHsle Moaudukauuu (rpadur, anMasz), QuzMUEecKue U
XUMHUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB (B3aUMOJIEUCTBUE C METAJlJIaMU, HEMETaJUIaMH,
*KOHLICHTPUPOBAHHBIMU a30THOM M CEpHOM KHCIOTaMu). AcopOius.



Kpyrosoport yriepona B npupoge. Okcuasl yrieponaa, ux (pusnyeckue U XUMHUYECKUE
CBOMCTBA, IIOJy4CHUE U IPUMEHEHUE, NEUCTBUE HA OPTaHU3M 4YEJIOBEKa.
*Jxonornueckue mpoOJieMbl, CBs3aHHbIe ¢ oOkcuaoMm yriepona (IV); rumortesa
IJ1I00aJIBHOTO OTEIIEHUS KJIMMaTa; NapHUKOBBIA 3P(EKT. YToapHas KUCI0Ta U €€ COJH,
X (U3MYECKHEe U XMMHUYECKHE CBOICTBA, *mojiyueHue u npumeHeHue.*KadecTBeHHas
peakuus Ha KapOoHaT-MOHbL. Mcrmonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE,
MIPOMBIIIIEHHOCTH U CEJIbCKOM XO35IHCTBE.

OO6mue mpeacraBieHus 00 OCOOEHHOCTSIX COCTaBa M CTPOECHUS OPraHMYECKHUX
COCIMHEHUN yriepoja (Ha MpUMEpe METaHa, dTUJIEHa, 3TaHOJa, YKCYCHON KHCIOTBHI.
*Ux coctaB W xuMuyeckoe crpoeHue. Kiaccudukanus opraHMY4EeCKHMX BEIIECTB.
[ToHsiTHEe 0 OMOTOTMYECKU BaXKHBIX BEIIECTBAX: JKUPaX, OeNKax, yrieBoiax — U UX POJIH
B JKM3HM 4YeloBeka. *MarepuanbHOE €IWHCTBO OPraHMYECKHMX M HEOPTraHWYEeCKUX
COEMHECHUN.

Kpemuuii, ero ¢Qusumyeckue ¢ XUMHUYECKHME CBOWcTBa (Ha mpuMepe
B3aMMOJICHCTBUS C MeETallaMM W HEMeTalUlaMu), TMOJy4YeHue U TPUMEHEHHE.
Coenunenust kpemHust B npupoze. O6mre npencrabienus o0 okcuae kpemuus(IV) u
KpeMHUeBOH kuciore. CUIMKaThl, GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MOJTYUYEHUE U
NpUMEHEHHE B OBITY, MPOMBIIUIEHHOCTH (B METULIMHCKOMN, 3IEKTPOHHOM, CTPOUTEIHHON
u 1p.). Baxueiimue crpouTenbHble MaTepuasbl: KepaMuKa, CTEKJIO, LIEMEHT, OETOH,
xene300eroH. [IpobieMbl 6€30MacHOro0 MCHOJIB30BAHUS CTPOUTENBHBIX MaTEpHAJIOB B
MOBCETHEBHOM KM3HHU.

XVUMHUYECKUIA DKCIEPUMEHT: H3Yy4YeHHE O0Opa3I0OB HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJISHOW KHCJIOTBI; MPOBEJCHUE KAYECTBEHHBIX PEAKIUN Ha XJIOPUA-UOHBI U
HAOJIIO/ICHNE TPU3HAKOB HX MPOTEKAHMS; OMBITHI, OTpaxkaroume Qusnyeckue u
XUMUYECKHE CBOWMCTBA TallOTEHOB W HMX COEAMHEHUM (BO3MOXKHO HCIIOIb30BaHUE
BUJICOMATepUaIoOB); O3HAKOMJIEHHWE C oOpa3laMu  XJIOPHUAOB  (TrajJOTreHHJIOB);
O3HAaKOMJICHHE C Oo0pa3lamMu cepbl U €€ COCAMHEHHSIMHU (BO3MOXKHO HCIIOJIB30BAaHUE
BUJICOMATEpUAJIOB); HaONIOEHUE TMpolecca OOYIIIMBaHHS caxapa TMoJ JICHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCJIOTHI; U3yUYCHHE XMMUYECKUX CBOMCTB pa30aBICHHOMN
CEpHOM KHUCIOTHI, MPOBEACHNE KAaUeCTBEHHOW PEaKIUU Ha Cylb(aT-uoH U HabII0IeHNE
npu3Haka e€ MpOoTeKaHus; 0O3HAKOMJIEHUE ¢ (PM3UYECKUMU CBOWCTBaMH a3oTa, Gocdopa
U UX COEIMHEHUN (BO3MOXHO MCIOJIb30BAHHE BHIEOMATEPHAIIOB), 00pa3liaMu a30THBIX
u pochopHbIX yIoOpeHUii; MOTyYeHHEe aMMUaKka U U3y4E€HUE €0 CBOMCTB; MPOBEICHHUE
KayeCTBEHHBIX peakUuil Ha MOH aMMOHHA M (ochaT-uOH U M3yYEeHUE NPU3HAKOB HX
MPOTEKAaHUsI, B3aUMOJCHUCTBUE KOHUEHTPUPOBAHHOW a30THOM KHCIOTBI C MEIBIO
(BO3MOXHO MCHOJIB30BAaHUE BHUECOMATEPHUAIIOB); N3YyYEHUE MOJEIEH KpUCTAUIMYECKUX
pemérok anMasa, rpadura; 03HAKOMJIGHHE C MPOLECCOM aacopOLMU PacTBOPEHHBIX
BEIECTB AKTUBUPOBAHHBIM YIVIEM MW  YCTPOMCTBOM IPOTHBOrasa; IOJy4ECHHE
YIJIEKHUCIIOTO Ta3a W W3Y4YEHHE €ro CBOMCTB; MPOBEJCHHE KAYECTBEHHBIX PEAKIMil Ha
KapOOHAT- M CHJIMKAT-UOHBI U W3Y4YCHHE MPU3HAKOB MX MPOTEKAHUS;, O3HAKOMIICHUE C
MPOAYKUMENH CUIMKATHOM IMPOMBIIUIEHHOCTH; PEIICHHE 3KCIEPUMEHTAIBHBIX 3a7a4 110
Teme «BaxHelmne HeMeTalIbl U UX COSIUHEHUS.

MerTaibl U uX COCIUHCHUA
06111351 XapaKTCPUCTUKA XHUMHUUYCCKUX JJICMCHTOB — MCTAJUIOB Ha OCHOBAHHU



UX  nojoxkeHus B llepmomnueckodl — cUCTEME  XMMHUYECKHX  DJIIEMEHTOB
J. . MenaeneeBa u ctpoeHusi atoMoB. CTpoeHHE METAIUIOB. MeTamnyeckas CBs3b U
METAJUINYECKAS] KPUCTAJUIMYECKAs PEETKA. ODNEKTPOXUMHUYECKUM PsAJl HANPSKEHUN
MeTaioB. Du3nueckue W XUMUYECKHE CBOWCTBA METANIOB (B3aWMOJICUCTBUE C
KHCJIOPOJIOM, BOJIOM, KHUCioTamH). *OO1iue cnocoOsl moinydeHus MetamioB. llonstue
0 KOPPO3UH METAJJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBbl (CTajb,
YyT'yH, AIOPATIOMUHHM, OpOH3a) U UX IPUMEHEHUE B OBITY U MPOMBILIICHHOCTH.

[IlemouHple MeTaIbl: MONOKEHHE B Ilepuogmyeckoll cHCTEME XHUMHUYECKHX
aneMeHToB JI. 1. MenzeneeBa; crpoeHne atoMoB. Haxoxaenue B npupoae. Pusnyeckue
U XMMUYECKHE CBOMCTBA (HA mpuMepe HaTpus U Kaus). OKCUIbI U TUAPOKCHUIBI HATPUS
u Kanud. [[puMeHeHne menouHbIX METAIOB U KX COETMHEHU.

[IlemouHO3€MENBHBIE ~ METAJUIBI  MarHui M KaIbLIMI:  TOJOKEHUEB
Ilepuonnueckon cucreme xumuueckux aeMeHToB JI. M. Menaeneesa; crpoeHue ux
aTOMOB; HaxoXkAeHue B npupoje. dusznueckue U XMMHYECKHE CBOMCTBA MarHus M
Kanpius. BaxkHeilue coearHeHUs Kaiublus (OKCUI, THIPOKCHUM, coiu). *JKECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTPaHEHHUS.

AnroMuHUN: nonoxkeHue B Ilepruoanyeckoil cucteMe XUMUYECKUX AJIEMEHTOB/I.
N. MenneneeBa; cTpoEHHUE aTOMa; HaX0XAeHue B npupoae. Pu3sndeckrue u XuMHIeCKue
CBOICTBa atOMUHUA. AMQOTEpHBbIE CBOMCTBA OKCUAA U TUIAPOKCH/Ia ATFOMUHMS.

XKeneszo: nonoxenue B Ilepmonnueckoil cHCTEME XUMUYECKUX DJIIEMEHTOB
JI. . MengeneeBa; CTpOCHME aTOMa; HAXOXKJIEHHE B mpupoje. dDuznueckue Hu
XUMUYECKHE CBOMCTBA KeJe3a (B3aMMOJECHCTBUE ¢ METAJIIAMU, KUCIOTaMH U COJISIMH).
Oxcunpl, ruapokcuabl u conu xenesa (I) u xxenesa (III): cocras, cBolicTBa U
NOJIyYEHHUE.

XVUMHUYECKHUI HKCIIEPUMEHT: O3HAaKOMIIEHHE ¢ o0OpasllaMH METaJUIOB U CIUIABOB,
X GU3NYECKUMHU CBOMCTBAMU; U3yUYCHHUE PE3YTbTATOB KOPPO3UU METAIIIOB (BO3ZMOMKHO
UCIIOJIb30BaHUE BUEOMATEPHUATIOB), 0COOEHHOCTEH B3aMMOICHCTBUS OKCUAA KalblUsi U
HATpPHS C BOAOU (BO3MOXKHO UCIIOIB30BAHUE BUAEOMATEPUAIIOB); UCCIEIOBAHUE CBOMCTB
XKECTKOW BOJBI; Ipollecca TOPEHMs Keje3a B KUCIOpoJe (BO3MOKHO HCIOJIb30BAHUE
BUJIEOMATEpUaIOB); MIPU3HAKOB NMPOTEKAHUSI KAUECTBEHHBIX PEAKINA HAWOHBI (MarHus,
KaJbliMs, amoMuHusa, nuHka, skenesa(ll) u sxeneza(Ill), memu(Il)); nHaOmromeHue u
ONMCAaHUE MPOLIECCOB OKpAIMBAaHHS IUIAMEHUM HMOHAMHU HATpUs, Kajlusd U KaJabLUsd
(BO3MOXHO HCIIOJIb30BaHHE BUICOMATEPUATIOB); HCCIEI0BaHUE aM(pOTEPHBIX CBOMICTB
TUAPOKCHIA AFOMHUHUS Y TUAPOKCHIA IMHKA; PEIICHNE SKCIEPUMEHTAJIbHBIX 3aJa4 110
TeMe «BakHENIIe METaJJIbl U UX COCIUHEHUS.

XuMUs U OKpYKarolas cpeaa

*HoBble mMaTepuanbl M TEXHOJIOTMU. BemnjectBa m Martepualibl B MOBCEIHEBHOM
KU3HU 4YenoBeKa. XUMHS U 3740poBbe. be3omacHOe HCIOJIb30BaHUE BEIIECTB H
XUMUYECKUX peakuuid B ObiTy. IlepBas mnomomb 0OpH XUMHUYECKHUX O0XKOTaxu
oTpaBiieHUsIX. OCHOBBI HKOJIOTUYECKON TPaMOTHOCTH.

*XuUMudeckoe 3arpsi3HEHUE OKpYKalolel cpeabl (mpenesibHas IOMyCTUMAst
koHueHTpanus Bemects — [1JIK). Ponbs XxumMuu B pelieHuu 3K0JI0THUECKUX MpooieMm.

*[IpupoaHble UCTOUHUKU YIIIEBOJAOPOAOB (Yrojib, HPUPOAHBIN ra3, He]Th),



MPOIYKTHI UX EPEPAOOTKH, UX POJIb B OBITY U MPOMBILIEHHOCTH.
XUMHUYECKUIA 3KCHEPUMEHT: M3ydeHHe 0Opa3lioB MaTepuajoB (CTEKIO, CILIABbI
METaJIOB, MOJIMMEPHBIE MAaTEPUAIbI).

Meoscnpeomemnule cesa3u

Peanuzanus MeXNpeaMETHBIX CBsSI3eM NpU U3YyYeHMH XUMHUUM B 9 Kiacce
OCYIIECTBIISIETCS Uepe3 UCIOIB30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MMOHATHH, TaK
U TIOHSTHUH, SBISIOMIMXCS CHUCTEMHBIMH JJIi OTHEJBHBIX MPEIMETOB €CTECTBEHHO-
Hay4YHOTO ITUKJIA.

OO61ue ecTeCTBEHHO-HAYYHBIC MTOHSATHSI: HAYYHBIN (PaKT, TUTIOTE3a, 3aKOH, TEOpHsI,
aHajau3, CHHTE3, KiIacCU(pUKAIUsi, TMEePUOJUYHOCTh, HAOIIOJCHUE, DSKCIEPUMEHT,
MOJICIMPOBAHKE, U3MEpPEHUEe, MOJCNb, SBJICHUE, MAPHUKOBBIK 3(P(DEKT, TEXHOJIOTHS,
MaTepHuabl.

dusnka: mMaTepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHUI, WU30TOIbI,
PaIMOaKTUBHOCTh, MOJICKYJIA, SJIEKTPUUCCKUN 3apsij, MPOBOJHUKH, MOJIYIPOBOIHUKH,
TUAJICKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJ0, 00BEM, arperaTHOEe COCTOSIHHUE BEIIECTBA,
ras, pacTBOp, PacCTBOPUMOCThb, KPHUCTAJJIMYECKasl PEMIETKa, CIUIaBbl, (HU3NYECKUE
BEJIMYUHBI, CAUHUIIBI U3MEPEHHUS, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3MHI,
ComHize.

buonorusi: dotocunTe3, apixaHue, Ouocdepa, HSKOCUCTEMa, MHHEPAIbHbBIC
yIOOpEeHUs, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTRA.

I'eorpadus: atmocdepa, rumpocdepa, MUHEpPAbI, TOPHBIE TMOPOJIBI, IMOJIE3HBIE
MCKOIIaeMbI€, TOILIUBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O IIPEJIMETA
«XHUMMUsI» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUAA

PesynpraTel ocBoenus oOyuatomumuca c¢ 3[IP ydeObnoro mpeamera «Xumusi»
JOJDKHBI COBMaAaTh ¢ pesyibTaramMu DenepanbHOM pabouei mporpaMMbl OCHOBHOTO
obmero odpazoBanus. Hanbosnee 3HAYUMMBIMU SIBIISIIOTCS :

JIMYHOCTHBIE PE3YJIBTATDI:

JIndHOCTHBIE  pe3ynabTaThl OCBOGHHMSI MPOTPaMMbl  OCHOBHOTO  OOIIETO
oOpa3oBaHUs JIOCTUTAIOTCS B XOJe OOy4YeHUS XUMUU B EIUHCTBE Yy4eOHOU U
BOCIUTATEIIBHON JEATEIBHOCTH B COOTBETCTBHM C TPAJUIMOHHBIMH POCCUNCKUMH
COLMOKYJBTYPHbIMU W JyXOBHO-HPaBCTBCHHBIMU ILIEHHOCTSIMH, MPUHIATBIMA B
oOIecTBe TMpaBWJIaMH W HOPMaMU TOBEACHHUS W CIHOCOOCTBYIOT —MpoIeccaM
CaMOTIO3HAHUS, CAMOPA3BUTHS U COITMATA3AIIUN 00 YIaFOIIIHXCS.

JImyHOCTHBIE pe3yabTaThl OTPAXAIOT TOTOBHOCTh oOyyarommnxcs
PYKOBOJICTBOBATbCSI CUCTEMOM MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMM W PACIIMPEHUE
ONBbITa AEATEIIBHOCTU HA €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) maTpuoTHYECKOr0 BOCIIUTAHUSA

LEHHOCTHOT'O OTHOWIIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUYECKOMY H
HAay4YHOMY HACJICIMIO, IOHUMAaHUs 3HAYEHUS XMMHUYECKOW HAYKH B KU3HU



COBPEMEHHOI'0 OOLIECTBA, CIOCOOHOCTH BIIAJETh JOCTOBEpPHOM HH(OpManuen o
MEPEIOBbIX JIOCTIKEHUSX W OTKPBITUAX MHPOBOM M OTCYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTpPOMCTBE MUpA U OOIIECTBA;

2) rpa)xaaHCKOr0 BOCIIUTAHUSA

IPE/ICTABIECHUS O COLUAIBHBIX HOPMAX U MPABUIIAX MEKIMYHOCTHBIX OTHOIICHU
B KOJUJIEKTHMBE, KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM,
yueOHO-HUCCIEe0BATENbCKOM, TBOPUECKON U APYTUX BUJAX JESITEIbHOCTH, TOTOBHOCTH K
pa3HoOOpa3HOM  COBMECTHOM  JESATENBHOCTM  HPU  BBINOJIHEHUM  Y4EOHBIX,
MO3HABATEbHBIX 33124, BHINOJIHEHUH XUMHYECKUX HKCIIEPUMEHTOB, CO3AaHUH YUeOHBIX
IPOEKTOB, CTPEMJIEHHS K B3aMMONOHUMAHUIO M B3aMMOIIOMOIIM B IPOIIECCE ITOU
y4eOHOUN NeATeTbHOCTH, TOTOBHOCTH OLICHMBATh CBOE IMOBEJEHUE M TOCTYIKHU CBOUX
TOBapUIlEd C TO3WIUU HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEACTBUH ITOCTYIIKOB;

3) LIEHHOCTHU HAYYHOT'O TTO3HAHUS:

MHUPOBO33PEHUYECKUX TMPEACTABICHUA O BEIIECTBE M XUMHUYECKOW peaKilui,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U COCTABIISIONIUX OCHOBY
JUIsl TIOHMMaHUS CYIIHOCTH HAY4YHOW KapTUHBI MHpA, MPEACTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOABI, B3aUMOCBS3IX UEJIOBEKa C MPUPOTHON Cpeoil, O
POJIM XMMHUH B TIO3HAHUU ATUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIX MOTHUBOB, HANpPABJICHHBIX HA IMOJYyYE€HHE HOBBIX 3HAHUHU IO
XUMHH, HEOOXOIUMBIX ISl OOBSICHEHUSI HAOII01aeMBIX MPOIECCOB U SIBJICHUMH;

M03HABATEIbHOM, MH(DOPMAIMOHHONW M YUTATENbCKOW KYJIbTYpbl, B TOM YHUCIE
HABBIKOB CAMOCTOSITEILHOM pabOThl C YUeOHBIMU TEKCTaMH, CIIPAaBOYHOM JIUTEPATYPOil,
JOCTYITHBIMH TEXHUYECKUMH CPEJICTBAMU UHPOPMALIMOHHBIX TEXHOJIOTUH;

uHTepeca K OOYYeHHI0 M T[IO3HAHUIO, JF0OO03HATEIBLHOCTH, TOTOBHOCTH W
CIIOCOOHOCTH K caMO0Opa30BaHUIO, TPOCKTHOM M MCCIEIOBATEIBCKON EITENbHOCTH, K
OCO3HAHHOMY BBIOOPY HAIIPABJICHHOCTU U YPOBHS 00YUYEHUS B JalbHEHIIEM;

4) popMupoBaHUS KYJIbTYPHI 3110POBbSI:

OCO3HAHUS LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3J0POBBIO,
YCTAaHOBKH Ha 3JI0POBBINA 00pa3 *KU3HU, OCO3HAHUS MOCIEICTBUN U HEPUITHUS BPEIHBIX
NpUBBIUCK (YMOTpeOJICHUS aJKOTOJis, HAPKOTUKOB, KYypeHHUs), HE0OXOAMMOCTU
coOII0IeHNs. TIPaBU OE30MAaCHOCTH MpPHU OOpAIeHUH C XUMUYECKUMH BEIeCTBaMHU B
OBITY U peaTbHON KU3HH,

S) TpyAOBOr0O BOCIIUTAHMUSL:

UHTEepeca K MPAaKTUYECKOMY M3YYEHMIO Mpodeccuil U TpyAa pazIudHOTO poja,
YBaXKEHHE K TPYAy U pe3yjbTaTaM TPYAOBOWU NEATEIbHOCTHU, B TOM YKCIIE Ha OCHOBE
MIPUMEHEHUS MPEIMETHBIX 3HAHUN MO XUMUHU, OCO3HAHHOTO BBHIOOpA MHIMBHUIYaJIbHOU
TPAaEKTOPUU TMPOAOJKEHUS] O0Opa3oBaHUsI C YYETOM JIMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTH K XHUMHUHU, OOIIECTBEHHBIX HHTEPECOB M MNOTPEOHOCTEH, YCHEIIHOM
nmpoecCHOHaTbHON MEeATeTPHOCTH W Pa3BUTHS HEOOXOIUMBIX yYMEHHUH, TOTOBHOCTH
a/IanTUPOBATHCS B MPO(HECCHOHATIBHOM Cpefie;

6) 3KOJOTrMYECKOT0 BOCIIUTAHMSL:

AKOJIOTMYECKH 11eJ1IeCO00Pa3HOTr0 OTHOIIEHUS K MPUPOJE KAaK UCTOUYHUKY JKU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBaHMS, NOHMMAaHUS LEHHOCTHU 3J0pPOBOr0 M O€30MMaCHOI0
o0Opa3a >XKM3HU, OTBETCTBEHHOT0 OTHOILIEHHSI K COOCTBEHHOMY (PU3UYECKOMY U



MICUXUYECKOMY 370pOBbIO, OCO3HAHHUS LIEHHOCTU COONIOAEHHUS MpaBuil 0€30MacHOro
MOBEACHUS MpU pabOTe C BEIECTBAMH, a TAKXKE B CUTYALHSIX, YTPOKAIOIIUX 370POBBIO
W JKU3HU JTI0JICH;

CHOCOOHOCTH MNPHUMEHSATh 3HAHUA, MOJy4YaeMble NPH H3YYEHUH XUMUHU, I
peLIeHUs 3a/a4, CBA3aHHBIX C OKPY’KAIOLIEH NMPUPOLHON CPEAOU, MOBBIIICHUS YPOBHSA
HKOJIOTMYECKOM KYIbTYphl, OCO3HAHMS ITI00AIBHOI0 XapaKTepa SKOJOTUUYECKUX MPoOIeM
U IIyTE€U UX pEeLIeHUs [IOCPEACTBOM METOJI0B XUMUH;

JKOJIOTMYECKOTO MBIIUICHUsI, YMEHUS PYKOBOJCTBOBATLCS UM B II03HABATEJILHOM,
KOMMYHHUKAaTUBHOU U COLMAIIBHOUN IIPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIE pe3yIbTaThl OCBOCHHS 00Pa30BaTEIbHON MPOTPaMMBbI ITOXUMHUH
OTpaXkaroT OBJIAJICHUE YHUBEPCAIbHBIMU ITO3HABATCIIBHBIMU JCHCTBUSIMH, B TOM YHUCIIC:
1) ©a30BbIC JOrMYECKHUE JCHUCTBUS:
BBISIBJISATH IPUYUHBI M CJICJACTBUS MPOCTHIX XUMHYCCKUX SBJICHUM;
OCYIICCTBIISITH CPaBHEHUE, KIaCCU(DUKAIIMIO XUMHUECKUX BEIIECTB IO 33JIaHHBIM
OCHOBaHHSM M KPUTECPHUSM JIJIsI YKa3aHHBIX JJOTHYCCKUX OTEpaIluii;
CTPOUTH  JIOTHYECKOEC  CYXJCHHUE IIOCJIe  MPEABAPUTEIBHOIO  aHaju3a,
BKJTFOYAIOIIEE YCTAaHOBJICHUE IPUUYNHHO-CIICICTBCHHBIX CBSI3CH
co3/aBaTh, IPUMEHSATh U MPE0OpPa30BbIBATH 3HAKK W CHMBOJIBI, MOJICTTH U CXEMBI
JUTSI petieHusl yueOHbIX U TTO3HABATEIbHBIX 33/1a4 C TMTOMOIIBIO 11€/1arora;
IPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE XMMHYECKHX TIPOLECCOB U  UX
MOCIIC/ICTBUS;
2) 0a30BbI€ UCCIEI0BATEILCKUE EHCTBUS:
C MOMOIIIBIO TeJjarora MPOBOJAUTh XUMHUYECKUHN OMBIT, HECIOXKHBIM IKCIIEPUMEHT,
JUTsl yCTAaHOBJICHUSI OCOOCHHOCTEN 00bEKTa M3YUCHHUSI, TPUUNHHO-CIICICTBEHHBIX CBA3EH
Y 3aBUCUMOCTEH 00BEKTOB MEXIY COOO;
C TOMOIIBI0 TIEJarora WJIM CaMOCTOSTEIBHO (OPMYIMPOBATH OOOOIICHUS |
BBIBOJIbI TIO PE3YJIbTaTaM MPOBEICHHOTO HAOIOECHUS, OTIBITA;
3) pabota c uH(bDOpMaLIUECH:
BBISBJIATh JAeUIUTHl MH(DOpMAIUU, NAHHBIX, HEOOXOAMMBIX ISl PEIICHUS
MMOCTABJICHHOM 3a/1a4H;
npeoOpa3oBeIBaTh HHPOPMAIIUIO U3 OJJHOTO BHAA B APYrou (TabIuIly B TEKCT
H 1Ip.);
UCKaTh WK OTOMpaTh MHGOPMAIMIO WA JAHHBIE W3 UCTOYHHUKOB C YU4ETOM
MPEIIOKEHHON y4eOHOM 3a/1a91 1 3aJJaHHBIX KPUTEPUEB.

OBnajieHHe YHUBEPCAIbHBIMH Y4Y€OHBIMM KOMMYHUKATUBHBIMU JACHCTBUSIMU:

OpraHU30BBIBATh yU4eOHOE B3aUMOJICHCTBUE B TpymIe (OmpeaesTh o0mue 1em,
pacrpenensTh poiiv, JOrOBAPUBATECS IPYT C IPYTOM U T. I1.).

C MOMOIIBIO0 NEAarora Wi CaMOCTOSTEIBHO COCTAaBIATh YCTHBIE M MUCHbMEHHBIE
TEKCTBl C HCHOJIb30BAaHUEM WJUIIOCTPATUBHBIX MATEPHUANIOB JJISl BBICTYIUICHUS MEPEL
ayIUTOPUEN;

OpraHU30BBIBATh YUYEOHOE COTPYAHUYECTBO U COBMECTHYIO [I€SITEIBHOCTH C



YUUTENEM U CBEPCTHUKAMU; pabOTaTh MHAWBUIYaJbHO M B TPYMIE: HAXOAUTH oOIIee
pelieHre M pa3pemarb KOH(JIUKTBL Ha OCHOBE COTJIaCOBaHUS MO3UMLMH M ydeTa
MHTEpeCcOoB; GOPMYyIUPOBAThH, APTYMEHTUPOBATh U OTCTAaMBATh CBOE MHEHHE,

OLIGHMBATh KA4€CTBO CBOETO BKJaJa B OOUIMIA MPOAYKT, IPUHUMATh U Pa3ACIATh
OTBETCTBEHHOCTb U MPOSIBISATh TOTOBHOCTD K MPEIOCTABICHUIO OTYETA MEepe I TPYIIOH.

OBnaneHne yHUBEpCaJbHBIMA Y4YEOHBIMHU  PETYIATUBHBIMU  JIEHCTBUSIMU:

oOHapyxuBaTh U GOPMYIUPOBATH YUEOHYIO MPOOJIEMY, ONPEACHAITh IEThb
y4eOHOM JeATebHOCTH;

BIaJIETh OCHOBAaMH CAaMOKOHTpOJIA, CaMOOIEHKH, TIPUHATUS pPEIICHUN W
OCYIIECTBJICHHS] OCO3HAHHOT'O BbIOOpA B yUeOHOM U MO3HABATENIbHON JESATEIbHOCTH;

COOTHOCUTh CBOU JCUCTBHUSA C TUIAHUPYEMBIMH pPe3ylbTaTaMH, OCYIIECTBIATH
KOHTPOJb CBOEH JEeATEIBbHOCTH B MPOIECCe IOCTHXKEHHUS pe3yibTaTa, ONpPeleisTh
CHOCOOBI ACHCTBHI B paMKaX MPEIIOKEHHBIX YCIOBUIA M TPeOOBaHUN, KOPPEKTUPOBATH
CBOHM JICHCTBHSI B COOTBETCTBHH C U3MEHSIOIICHCS CUTYyalIUEH;

JaBaTh aJCKBAaTHYIO OIIGHKY CHUTyallMM M Tpelnjarath IUIaH €€ W3MEHCHUS;

NPEIBUACTh TPYTHOCTH, KOTOPHIE MOTYT BO3HUKHYTh TMPH PEHICHUN YIeOHOM
3a/1auu;

NOHMMAaTh TPUYUHBI, IO KOTOPHIM HE OBUI JOCTUTHYT TpeOyeMBI pe3ynbrat
JESTENLHOCTH, OIpPENesITh IMO3UTUBHBIC W3MECHECHUS W HAINpaBJICHUSA, TpeOyrolme
nanbHeuen padboTsl,

OCO3HAHHO OTHOCUTBLCA K IPYrOMY YeJIOBEKY, €r0 MHEHHUIO.

INPEJMETHBIE PE3YJIbTATBI

B coctaBe npeaMeTHBIX pe3yabTaTOB [0 OCBOCHUIO 0053aTEILHOTO COACPKaAHUS,
YCTaHOBJICHHOTO JaHHOW denepalibHOW pabodeil MporpamMmoi, BBIICISIOT: Hay4HbBIC
3HAHUS, YMEHHS U CIIOCOOBI JICHCTBUM, crienuuieckue s yueOHOro mpeaMeTa
«XuMUs», BUABI ESITENBHOCTH MO MOJYYEHUIO HOBOT'O 3HAHMS, €r0 MHTEPHPETALNH,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3IIMYHBIX YUEOHBIX M HOBBIX CUTYAIUX:

IPEACTaBICHUE O 3aKOHOMEPHOCTAX W IIO3HABAEMOCTU SIBICHUH MPHUPOJBI,
NOHMMaHWEe OOBEKTUBHOW 3HAYMMOCTA OCHOB XHMHMUYECKOW HaykKH Kak o0iactu
COBPEMEHHOT'O E€CTECTBO3HAHMSI, KOMIIOHEHTa OOIIEeH KyIbTypbl M MPaKTUYECKOU
JIESITETPHOCTH YEJIOBEKa B YCIOBUAX COBPEMEHHOTO 00IIIECTBA; MOHUMAaHNE MECTa XUMHH
Cpeau IPyTuX €CTECTBEHHBIX HAYK;

BJIaJIEHWE OCHOBAMU MOHITUHHOIO anmnapaTa i CHMBOJIMYECKOTO SI3bIKa XUMUHU JJ1s1
cocTaBlieHHus (POPMYN HEOPTraHWYECKUX BEIICCTB, YPABHEHUN XMMHUYECKUX PEaKIInii(c
OTOpOW Ha aNTOPUTM YYEeOHBIX JCWCTBHI); BJIAJCHHE OCHOBAMH XWMHUUYECKOU
HoMmeHknatypel (IUPAC u TpuBManpHON) M yMEHUE HUCIOIb30BaTh €€ ISl PELICHUS
y4e0HO-TI03HABATEIBHBIX 337]a4 C TIOMOIIBI0 YUHUTENS; YMEHHE HCIOJIh30BaTh MOJIEIH
TUTsI OOBSICHEHHS] CTPOCHHSI aTOMOB Ml MOJIEKYJT TIO aJITOPUTMY C OMTOPOH Ha OTIPEICTICHUS;

IPEACTaBICHUE O CUCTEME XMMHUYECKUX 3HAHUW U YMEHHE C MOMOUIBI0 YUUTENS
MIPUMEHSTh CUCTEMY XUMHUYECKUX 3HAHUM ]I YCTAHOBJIEHHUS B3aMMOCBS3EH MEXKIY
M3YYEHHBIM MaTepuajioM W MpHU MOJYyYCHUU HOBBIX 3HAHUM, a TaKXKe B Tpolecce
BBIMIOJIHEHUS Yy4eOHbIX 3aJlaHuii W 1npu padoTe ¢ MCTOUYHHKAMH XUMHUYECKOU
uH(popMaINK, KOTOpasi BKIIOYAET:



BOKHEUIIINE XUMHUUYECKUE TOHSATHUS: XUMHUECKUU DIIEMEHT, aToM, MOJIEKyIa,
BEIIECTBO, MPOCTOE U CIOXKHOE BEIIECTBO, OJHOPOAHAA WM HEOJHOPOJHAS CMECH,
OTHOCUTEJIbHBIE AaTOMHAasi M MOJEKYJApHas MacChl, KOJIMYECTBO BELIECTBA, MOJIb,
MOJISIpHAsE Macca, MOJISIpHBIA 00bEM, OKCUJ, KUCIOTa, OCHOBAaHHE, COJIb (CpemHsif),
XUMUYECKasi peakius, pPEeakluu COCAUHEHUS, pEaKIUu pa3JIOKEHUs, PEaKIuu
3aMelIeHus, peakiuu oOMeHa, TEIIoBou A(hPEeKT peakuuu, 3K30- U IHIOTEPMUUYECKUE
peaKkuum, pacTBOpP, MACCOBAsl JOJISI XMMHUYECKOIO 3JIEMEHTA B COCIMHEHUM, MacCcOBas
JIOJIS1 ¥ IPOLIEHTHAs KOHIIEHTPAIMA BEIIECTBA B pacTBOPE, SAPO aTOMA, IICKTPUUECKUN
CJIOM aTtoMa, aTOMHas OpOWTalb, paguyCc aToMma, BaJIECHTHOCTh, CTENEHb OKUCIICHHS,
XUMUYECKAsT CBSI3b, BJIEKTPOOTPULIATEIBHOCTD, MOJSPHAS W HEMOJSIpPHAsl KOBAJEHTHAs
CBSI3b, MOHHAs CBsI3b, METAJIMYECKAsl CBA3b, KPUCTAJUIMYECKas pelnieTka (aToMHas,
MOHHAs, METa/UInuecKasi, MOJICKYJIApHas), WOH, KaTHOH, aHWUOH, JJIEKTPOJHUT U HE
ANEKTPOJIUT,  IJCKTPOJIMTHUYECKAss  JIUCCOLMAIMS, PEAKIUU HOHHOTO  oOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKLIMM, OKHUCIUTEIb U  BOCCTAHOBUTEIIb,
OKHCJIEHHE W BOCCTAHOBJICHHUE, DJICKTPOJIMU3, XUMHUUECKOE PaBHOBECHE, OOpaTHUMBbIC H
HEOOpaTUMBbIC PEAKIIUU, CKOPOCTh XMMHUYECKOW pEeaKIuU, KaTaau3aTtop, MpeaeiabHO
nonyctumas konrentpamus (I1/1K), kopposust MeTaiios, CIIaBbl;

OCHOBOIIOJIArarIIMe 3aKOHbl XUMHUU: 3aKOH COXpaHEHUs Macchl, [lepuoanyeckuii
3akoH J[. 1. MenaeneeBa, 3aKOH OCTOSIHCTBA COCTaBa, 3aKOH ABOTraJipo;

TEOPUU XHWMHHU: AaTOMHO-MOJIEKYJISIpHAsE TEOpHUs, TEOPUS BICKTPOJUTHUYECKOMN
IUCCOLMALINM, a TAK)KE IMPEJCTABICHUS O HAYYHBIX METOJAx MO3HAHHUS, B TOM YHUCIE
AKCHEPUMEHTAIBHBIX U TEOPETUYECKUX METONAX MCCIEHOBAHUS BEUIECTB U U3YUYEHUS
XUMUYECKUX PEAKIUN;

IpPEACTaBICHUE O IEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX AJIIEMEHTOB
(pamuyc aroma, OBJIEKTPOOTPULIATEIBHOCTH), TPOCTBIX M CIOXKHBIX BEIIECTB OT
NOJIOKEHUS 3JIeMEHTOB B llepumoanueckoil cucteme (B MallbIX MEpUOAAX U TIJABHBIX
MOJTPYIINAxX) M AJNEKTPOHHOTO CTPOCHUSI aTOMAa; YMEHHUE OOBSCHATH CBSI3b MOJIOKECHUS
sanemeHnta B lleproanueckoil CUCTEME C YHCIOBBIMU XapaKTEpPUCTHKAMH CTPOCHHUS
aTOMOB XMMHYECKHUX JJIEMEHTOB (COCTaB W 3apsij sjpa, oOIIee YHUCIO DJIEKTPOHOB),
pacrpeneneHueM 3JIEKTPOHOB IO JHEPreTHYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX
MEPUOJIOB, KaJUs M KaJbIUs; KIACCU(DUIIMPOBATH XUMHUYECKUE DIIEMEHTHI C OMOPON Ha
omnpeeneHusi GU3NIECKOro cMbIcia IUGPOBHIX TAHHBIX TEPHUOINYECKON TaOIUIIHI;

yMEHHE KIACCU(DUIIMPOBATh XUMUUYECKHUE DIIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA
U XUMHUYECKHE PEaKUHUH C OMOPOMl Ha CXEMbI; OMPENENATh BaJCHTHOCTh U CTEIECHb
OKHUCJICHUSI XUMUYECKUX 3JIEMEHTOB, BUJ XUMUUYECKOW CBSI3U M THUIl KPUCTAJUIMYECKOU
CTPYKTYpbI B COEJIMHEHHUSIX, 3apsi] MOHA, XapaKTep CPellbl B BOJHBIX paCTBOPAX BEIIECTB
(KHUCTIOT, OCHOBAHMUI ), OKUCIUTEIh U BOCCTAHOBUTEIIb MO aJITOPUTMY YUEOHBIX ICHCTBUI;

YMEHUE XapaKTEepU30BaTh C OMNOPOM HAa cXeMy (QU3MYECKUE U XUMHUYECKHE
CBOMCTBA MPOCTHIX BELIECTB (KUCIOPO, 030H, BOJIOPOI, rpaduT, aiMas, KpEMHHUI, a3oT,
docdop, cepa, X0p, HATPUH, KA, MAarHUH, KaIbIIUNA, A TFOMHHUH, J)KEJIe30) U CIIOKHBIX
BEIIECTB, B TOM 4YHCIE HX BOAHBIX pPacTBOpPOB (BOJA, aMMHUAaK, XJIOPOBOAOPOI,
CEpPOBOJIOPO/I, OKCUIBI U TruApokcuasl MetamioB I - IIA rpynn, antomunus, meau (11),
uuHka, xxenesza (II u ), okcuast yriepoga (I u 1V), kpemuus (IV), azota u pocdopa
(IIT u V), cepwot (IV u VI), cepuucras, cepHasi, a3oTuctasi, a3otHas, ¢pochopHasi,



yroyibHasi, KpEMHHUEBAsI KUCIOTa U UX COJIM); OIMUCHIBATh C OMIOPOW HA IJIAH U KIIFOUEBbIE
CJI0Ba; YMEHME NPOTHO3UPOBATh U XapaKTEPHU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU
OT MX COCTaBa M CTPOEHHUs IOCJE MPEIBAPUTEIBHOIO aHAINW3a IOJ PYKOBOJICTBOM
[Ie1arora, MPUMEHEHUE BEUIECTB B 3aBUCHMOCTH OT HX CBOMCTB, BO3MOKHOCTb
MPOTEKAHUSI XMMUYECKUX MPEBPALICHUN B PAa3JIUYHBIX YCIOBUSX, BIUSHUE BEIIECCTB U
XUMHUYECKUX MPOLECCOB HA OPraHU3M YEJIOBEKA U OKPYKAIOLIYIO IPUPOIHYIO CPENLY;

YMEHHE COCTaBJIATh MO O00pa3ly, CXeMe, alropuTMy Y4eOHbIX JAelcTBUI
MOJIEKYJIIpHBIE M MOHHBIE YPaBHEHUS peaKIMil (B TOM YKCIie peaKllii HOHHOrOo 0oOMeHa
U OKUCIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKLUUN), WUIIOCTPUPYIOIMINX XUMUYECKHE
CBOICTBAa M3YYEHHBIX KJIacCOB / TpYII HEOPraHMYECKUX BEIIECTB, a TaKKe
NOATBEPKIAIOIIMX T€HETHYECKYIO B3aUMOCBSA3b MEKly HUMU;

YMEHUE BBIYUCIATH OTHOCHUTEIIBHYK) MOJIEKYJSIPHYI0O M MOJISIPHYKO MAaccChl
BEILECTB, MAaCCOBYIO JIOJII0 XHUMHYECKOI'O DJIEMEHTAa B COCIMHEHUH, MACCOBYIO JIOJIIO
BEIIECTBA B PAacTBOPE, KOJIMYECTBO BEIIECTBA U €ro Maccy, 00bEM Ta3oB ¢ ONMOpoil Ha
obmue GopMyIibl; YMEHHE TPOBOIUTH PACUETHI 110 YPABHEHUSIM XUMUYCCKUX PEAKIUi 1
HaXOAUTh KOJUYECTBO BEIIECTBA, 00bEM M MACCy PEareéHTOB WM MPOIYKTOB PEAKIIUU C
OTIopoi Ha 0Opa3ell, aJropuT™M yueOHBIX IEUCTBU;

BJIa/ICHHE OCHOBHBIMU METOJaMHU HAay4HOIr'O MO3HaHUs (HaOII0AeHUE, U3MEpPEHNE,
AKCTIIEPUMEHT, MOJICITUPOBAHUE) MPU HM3YYCHUU BEIICCTB M XUMHYCCKUX SIBJICHUU C
OMOpOW Ha aIrOpuTM YYeOHBIX NEUCTBHM; yMeHHE c(opmMynupoBaTh NpoOIeMy H
NPEJIOKUTD MYTH €€ PEIICHUs C TOMOIIBIO NIeJjarora; 3HaHue OCHOB 6€301acHOM padoThI
C XUMHUYECKUMH BEIIECTBAMHU, XUMHUYECKOHN TTOCYA0H U Ja00paTOPHBIMOOOPYI0BAHUEM;

HaJIM4Me MPAKTUYECKUX HABBIKOB IUIAHUPOBAHUS U OCYIIECTBICHUS CIETYIOLINX
XUMHYECKUX DKCIIEPUMEHTOB IO PYKOBOJCTBOM YUMTENs C OOCYXICHHEM IUIaHa
paboThI UIIM COCTABICHUEM TaOJIUIIBL:

U3y4YEeHHE U OnucaHue (U3MIEeCKUX CBOWCTB BEIIECTB;

O3HAKOMJICHHUE ¢ (PU3UIECKUMU U XUMUUYECKUMHU SBJICHUSMH;

OMBITHI, WIUTIOCTPUPYIOIINE MPU3HAKU MPOTEKAHUS XUMUUECKUX PEAKIU;

U3YyYEeHHE CIIOCOO0B pa3/ieNieHUs] CMECEi;

NOJIyYEHUE KUCIOPOAa U U3YUEHUE €0 CBOICTB;

IIOJIYYEHUE BOJOPOIa U U3YUYECHUE €TI0 CBOUCTB;

IIOJIYYEHHUE YIJIEKUCIIOT0 Ia3a U U3y4eHHUE €ro CBOWCTB;

MIOJIyYCHUE aMMUAKA U U3YYEHHUE €TI0 CBOMCTB;

IIPUTOTOBJIEHUE PACTBOPOB C OMPEAECIEHHOW MacCOBOM JOJIEN PACTBOPEHHOTO
BEILIECTBA;

UCCIICIOBAaHUE W ONMCAHUE CBOWCTB HEOPraHWYECKUX BEIIECTB Pa3JIMYHBIX
KJIaCCOB;

NpUMEHEHNE WHAUKATOPOB (JIaKMyca, METHIIOpaHka U deHondranenta) ais
ONPEAEIIEHUS XapaKTepa CPEABI B PACTBOPAX KUCIIOT U LIEITOYEH;

U3YUYCHUE B3aUMOJCUCTBUSL KHUCIOT C METAUIAMHU, OKCHUIAMH METAJUIOB,
PacTBOPUMBIMH M HEPACTBOPUMBIMH OCHOBAHUSIMH, COJISIMU;

MOJy4€HUE HEPACTBOPUMBIX OCHOBAHUM;

BBITECHEHHE OJTHOTO METaJlJIa PYTUM U3 PacTBOPA COJIH;

uccnenoBanue aMmpOTEPHBIX CBOMCTB TMIPOKCUIOB ATIOMUHUS U IUHKA;



peIIeHUEe  DKCICPUMEHTANBHBIX 3amad 1o TemMe «OCHOBHBIE  KJIAcChI
HEOPTaHUYCCKUX COCTUHEHU»;

pelIeHrEe  JKCIEPUMEHTAIBHBIX  3a7a4 1O TeMe  «DJIEKTPOJUTHYCCKAS
JIACCOIIAAIINAS»;

pEIICHUE DKCIIEPUMEHTANBHBIX 3a/lad Mo TeMe «BakHelue HeMeTaulbl U WX
COEIMHEHU;

pEIICHNE SKCIEPUMEHTAIbHBIX 33/lady 1Mo TeMe «BakHeWmme MeTamisl U UX
COETMHEHU;

XUMHYECKUE IKCTICPUMEHTBI, HJUTFOCTPUPYIONTUE MMPU3HAKU MMPOTCKAHUS PEaKITit
MOHHOI'0 OOMEHa;

KaueCTBEHHBIC PEAKIMU Ha TPHUCYTCTBYIONIUX B BOJHBIX PAacTBOpPaxX HOHBI:
xjnopua-, Opomua-, wuoaua-, cyibdar-, docdar-, kapOoHAT-, CHUIMKAT-aHHOHBI,
THIPOKCUI-MOHBI, KaTHOHBI aMMOHWMS, MarHus, KajbIlus, aJIFOMUHUS, keneza (2+) u
)kenesa (3+), menu (2+), IIUHKA;

YMEHHE TIPEJCTaBIIATh pPE3yJbTaThl JKCIIEPUMEHTA B (OpMe BBIBOJIOB,
J0Ka3aTeIbCTB, TPa(PUKOB M TaOIUI] ¥ BBISBIISTH SMIIMPUYCCKHAE 3aKOHOMEPHOCTH;

BJIQJICHHE TpaBUIaMu 0€301MacHOT0 OOpAaIlleHUs C BEIIECTBAMH, UCIIOIb3YEMbIM A
B MIOBCEIHCBHOM KH3HHU, a TAK)KE IIPABUIIAMU ITOBEJICHUS B IIEJISIX COSPEIKCHHMS 3I0POBBS
U OKpYXKaloleH MPUPOIHOW Cpe/bl; TOHMMaHWE Bpeaa (OMacHOCTH) BO3JCHCTBHS Ha
KUBBIC OPraHU3MBbI OIPEACICHHBIX BEIIECTB, a TaKXE CIOCOOOB YMEHBIICHUS H
PEAOTBPAILICHUS] WX BPEIHOTO BO3JEHCTBHUS, NMOHWMAHHE 3HAYCHUS >KUPOB, OEIIKOB,
YTJIIEBOJIOB JIJIsl OpTaHU3Ma YeJIOBEKa;

BJIAJICHHEe OCHOBAaMHM XHUMHUYECKOM TpPaMOTHOCTH, BKIIIOYAIOIIEH YMEHHE
PaBUIBHO MCIIOJIB30BaTh H3YyYCHHBIE BeEIIeCTBA W MaTepuanbl (B TOM 4YHCIE,
MUHEpaJbHbIE YIOOpEHMS, METAIBI U CIUIaBBI, MPOAYKTHI MEepepadOTKH MPHUPOIHBIX
HUCTOYHUKOB YTJEBOJIOPOJOB (YIUIs, MPUPOJHOr0 Ta3za, HedTH) B OBITY, CEIHCKOM
XO35MCTBE, Ha IPOM3BOJICTBE; yMEHHUE TMPUBOJUTH TNPHUMEPHI  MPABUIHHOTO
UCITOJIb30BaHMS M3YyUYCHHBIX BEIIECTB M MAaTEPHAJIOB,;

YMEHHE yCTaHABIWBATh CBSI3M MEXKJIY pPEIbHO HAOJI0IaeMBIMH XUMHYCCKUMH
SBICHUSIMH M TIPOIIECCAMH, IMPOUCXOMSIIMMH B MaKpO- M MHUKPOMHPE, OOBICHATH
MPUYMHBI MHOTO00Opa3us BEIIECTB; YMCHHE HHTETPHPOBATh XHMHUYCCKHE 3HAHUS CO
3HAHUSMHM JIPYTHX YICOHBIX MPEIMETOB ¢ IIOMOIIBIO TIEarora;

npeacTaBicHue o cdepax NpodecCHOHATBLHON JEeITEIIBHOCTH, CBS3aHHBIX C
XUMHUEH U COBPEMEHHBIMHU TEXHOJIOTHSIMHU, OCHOBAHHBIMHU Ha JIOCTHKCHHUSIX XMMHUYECKOM
HayKH;, HaJU4YUe OIMbITa PabOTHI ¢ PA3IUIHBIMU MCTOYHHUKAMUUH(OPMAIIUK TT0 XUMHUH
(Hay4HO-TIONYJISIpHAS JIMTEpaTypa, CJIOBapH, CIPABOYHUKH, HHTCPHET-PECYPCHI) C
OTIOpOH Ha aJTOPUTM: YMEHHE OOBEKTHUBHO OIIECHWBATh MH(OPMAIIMIO O BEIIECTBAX, MX
MPEBpaIICHUSIX U MMPAKTHICCKOM TPUMCHCHUH.

TpeOGoBanusi K TpPEAMETHBIM pe3yJabTaTaM OCBOCHHUS Yy4eOHOTO MpeameTa
«XuMus», pactpeeieHHbIE M0 ToJIaM 00y4eHHs

Pesynbratel mo romam GOpMyIHUPYIOTCS O MNPUHIMNY A00aBICHHUS HOBBIX
pe3yJIbTaTOB OT roja K Tody, YK€ Ha3BaHHbIE B MPEABIIYIIMX TOJaX MO3MIUHU, Kak
MIPaBUJIO, JIOCJIOBHO HE MOBTOPSIIOTCSI, HO YUUTHIBAIOTCS (PE3yJIbTaThl OUYEPETHOTO Toja
[0 YMOJYaHUIO BKIIIOYAIOT PE3YyJIbTaThl MPEBIAYIIUX JIET).



8 KUIIACC

pacKphIBaTh CMBICI OCHOBHBIX XHWMHWYECKUX TIOHATUH: aToOM, MOJIEKYyJa,
XUMHYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAsA), BAJIEHTHOCTb, OTHOCUTEIbHAs aTOMHAs M MOJEKYJApHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS MAacca, MaccoBasi 10Js1 XUMUYECKOTO 3JIEMEHTA
B COCJIMHEHUM, MOJIAPHBIA 00bEM, OKCHU, KICJIOTa, OCHOBAHUE, COJIb,
*3IEKTPOOTPULIATEIIBHOCTE ¥, CTEIEeHb OKHUCIICHUSI, XUMUYECKasi  peaxius,
KJaccuuKaus peakluil: peakiuu COCIUHCHUS, PEaKIUu pa3JIoKEHUs, PEaKIuu
3aMeIlleHUs], Peakuu 00OMEeHa, 9K30- U DHJIOTEPMHUECKHE peakluu; *TemnoBoit 3pdexr
peakuuu’™; apo aToma, SJIEKTPOHHBIN CIOW aroma, aTOMHasi OpOUTalb, paJuyc aToMa,
XUMUYECKAs CBSI3b, MOJAPHAS W HEMOJSAPHAS KOBAJICHTHAsl CBA3b, MOHHAS CBSI3b, MOH,
KaTHOH, aHWOH, PacTBOp, MaccoBas JOJs BellecTBa (MPOLICHTHAsT KOHIIEHTpAIus) B
pacTBope;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH (cM. 1. 1) u
IPUMEHSATH 3TU MOHSTHUS MIPU OMTMCAHUM BEIIECTB U UX MPEBPAICHU;

UCIIOJIB30BaTh XMUMHUYECKYID CHUMBOJIUKY JJIsi COCTaBiieHUs: (OpMYyJ BEIIECTB,
MOJICKYJISIPHBIX YPAaBHEHUM XUMUYECKUX PEAKIIUH, JJIEKTPOHHOTO OanaHca;

OTIPENICTIATh BAJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCAMHEHUSIX; CTCTICHb
OKHUCJICHHSI DJIEMEHTOB B OMHApHBIX COEIMHEHUSIX C OMOPOMl Ha OINpeAeNieHUs, B TOM
YUCJE€ CTPYKTYPUPOBAHHBIE; MPUHAJIEKHOCTh BEHIECTB K ONPENEIIEHHOMY KJacCy
coelMHEeHU 1o (opmynaMm; BUJ XUMUYECKON CBsi3M (KOBaJeHTHass M HWOHHAs) B
HEOPraHUYECKUX COCTUHEHUSX;

UMETh MPEJCTABICHUE O CUCTEME XHUMHUYECKUX 3HAaHHUI, yYMETh C IOMOUIBIO
YUHTENI NPUMEHATh CUCTEMY XUMHUYECKMX 3HAHWM, IUIsl YCTAHOBJIEHUS B3aWMOCBSI3U
MEXTy U3YYEeHHBIM MaTepHUaioM U TIPH MOJYyYEHUU HOBBIX 3HAHUH, a TakXKe MpHu padoTe
C HWCTOYHHUKAMHU XUMHUYecKoil uHdopmaruu. OpUEHTHUPOBATHCS B TMOHATUAX H
OTepUpOBaTh MU Ha 0A30BOM ypOBHE, IPUMEHSTH NP BHIMIOJHEHUN YY€OHBIX 3aJaHUMN
U PEIICHUH PacYeTHBIX 3a7ad C ONMOPOM Ha aJrOpUTM y4eOHBIX NEHCTBHM HM3yUYCHHBIC
3aKOHBI U TEOPUU: 3aKOH COXpaHeHus Macchl, [lepuonnueckuii 3akon J1.M. Menaeneena,
*3aKOH TIOCTOSTHCTBAa COCTaBa®, 3akOH ABOTaJpo; aTOMHO-MOJICKYJSpHAs TEOpPHS.
CooTHOCUTh 00O3HAUEHMS, KOTOpble UMEITcs B Tabnuue «llepmoamueckas cucrema
xuMuuecknx diemeHToB J[. WM. MengeneeBa» C YUCIOBBIMM XapaKTEPUCTUKAMH
CTPOCHHSI ATOMOB XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsi sApa, oOIIee YHuCIo
AIEKTPOHOB U PACIPEAEICHUE UX M0 AIEKTPOHHBIM CJIOSIM);

KIacCU(UIIUPOBATh XUMHUYECKHE DJIEMEHTBHI, HEOPraHMYEeCKHEe BEIIECTBA;
XUMHUYECKHE peakiuu (MO YKMCIY M COCTaBy Y4YaCTBYIOIIMX B PEAKIMHU BEIIECTB, MO
TEMI0BOMY 3(PPEKTy, M0 M3MEHEHUIO CTEIEHH OKUCIECHHS XMMHUYECKUX DJIEMEHTOB) C
OMOPOM HA CXEMBI;

XapakTepu3oBaTh (ONUCHIBaTh) OOIIME XUMHYECKHE CBOMCTBA  BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPXKIas OMUCAHUE MPUMEpPAMH MOJEKYJISPHBIX YpaBHEHHIA
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN C OITOPOU HA CXEMBI;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX COCTAaBa U CTPOCHHS;
BO3MOKHOCTH MPOTEKAHUSI XMUMHUUYECKUX MPEBPALICHUN B PA3JIMUHBIX YCIOBUSX IMOCIE



MPeIBaPUTEIHLHOTO 00CYKIEHUS C TIE1aroroM;

BBIUUCIIATh OTHOCHUTENIBHYIO MOJICKYJSIPHYIO U MOJIIPHYIO MAacChl BEIIECTB;
MacCCOBYIO JIONI0 XMMHYECKOT0 dJIeMEHTa Mo (hopMylie COSIUHEHHS, MACCOBYIO OO
BEIIECTBA B PACTBOpE; MPOBOAUTH PAcUEThl MO YPAaBHEHUIO XHMUYECKOW PEAKIHMH C
OIIOPOY Ha aJITOpUTM;

NPUMEHSATh OCHOBHBIE OIEpAIlMU MBICITUTEIBHON JeATENIbHOCTH — aHajiu3 u
CUHTE3, CpaBHEHHUE, O0O0O00IIeHHe, CcucTeMaru3anus, KiacCudUKanus, BBISIBICHUE
MPUYUHHO-CIIEICTBEHHBIX CBSI3€d — ISl M3yYEHUS CBOWCTB BEIIECTB M XUMHUYECKUX
peaKIuii; ecCTeCTBEeHHO-HAy4YHbIE METOJbl TO3HAaHUS — HAOIIOACHHE, W3MEpEHUE,
MOJICTHPOBAHKUE, DJKCIEPUMEHT *(peanbHBIi M MBICICHHBIN) *mox pyKOBOACTBOM
nejarora,

CJIeIOBaTh TPaBWJaM IIOJIB30BAaHMS XHUMHYECKOH TMOCYI0i W Jab0paTOpHBIM
0o0OpyIOBaHUEM, a TaK)K€ MpaBWIaM OOpAaICHHS C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKIUSMH TIO BBITTOJTHEHUIO JaOOPATOPHBIX XUMHUYECKHUX OIBITOB TI0 MOJIYYCHUIO U
COOMpPaHHI0 Ta3000pa3HBIX BeIIeCTB (BOJAOPOJAa M KHUCIOPOAA), TNPUTOTOBICHHUIO
pPacTBOPOB C OMNpeAeNEHHON MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA; TIAHUPOBATH
Y MPOBOANTHh XMMHUYECKHE DKCIIEPUMEHTHI MO0 PACIIO3HABAHUIO PACTBOPOB MIENOUCH H
KHACJIOT C TOMOINBI0 WHIUKATOPOB (JakMmyc, (eHonadTanerH, METHWIOpPaHXK W [p.),
MOJTBEPKAAIONINX KAueCTBEHHBIH COCTaB HEOPTaHWYECKUX BEIIECTB (KauyeCTBCHHBIC
pEaKIuy Ha HOHBI) TI0]] PYKOBOJICTBOM TIe/Iarora.

9 KUIIACC

PAcKpbIBaTh CMBICII OCHOBHBIX XHMHWYECKHX MOHATHUN: XUMHUYECKUW 3JIEMEHT,
aToM, MOJEKyJl1a, WOH, KAaTHOH, AaHWUOH, IPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJIEHUS, XUMHYECKas peaklus,
XUMHUYECKash CBA3b, *TEIIOBOM A((EKT peakiuu, MoJb*, MOJAPHBIH 00BEM, PacTBOD;
ANEKTPOJIUTBI, HEIJIEKTPOJIUTHI, 3JIEKTPOIUTUYECKAS] JUCCOLMALINS, PEAKIIMM HOHHOTO
oOMeHa, KaTanu3aTrop, *XMMHYECKOe paBHOBECHE, OOpaTHMbIE M HEOOpaTHUMBbIE
peakuuu’™, OKUCIUTEIIbHO-BOCCTAHOBUTEIbHBIC PEAKIINH, OKHCINUTEIh, BOCCTAHOBUTEID,
OKHCJICHHE ¥ BOCCTAHOBJICHUE, aJUIOTPONHUs, aM(OTEPHOCTb, XWMUUYECKas CBSI3b
(koBaJIeHTHAsl, WOHHAs, METAJUIMYECKas), KPHUCTAUIMYECKas pemeéTka, *Koppo3us
METAJJIOB, CIUIaBbl; CKOPOCTh XMMHUYECKOW peakuuu™*, MpenesibHO AOIMyCTUMas
koHnentpanus (I1IJIK) BemecTna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHH (cM. 1. 1) u
MPUMEHSTH 3TH HOHITHUS MPU ONMUCAHUU BEIIECTB U X MIPEBPAILCHHUI;

UCIIOJIb30BaTh 3HAKM W CHUMBOJIBI I (PUKCAIIMH PE3YJIhTATOB HAOIIOICHUMH,
COCTaBJ€HUsI (POpPMYJ BEIIECTB U YPABHEHUI XUMUYECKHX PEaKIMW, 3aMUCH JaHHBIX
ycioBul 3anad. Mcnonb3oBath 0003HaueHus, uMmeromuecs B [lepuoanueckoit cucreme
M Tabnwie pacTBOPUMOCTH KHCIOT, OCHOBAaHMA W COJIEH B BOJE JJIS BBIMOJTHEHUS
3aJlaHUM.

OMPENENATh BAJICHTHOCTh M CTENEHb OKUCICHHUS XUMHYECKHUX JJIEMEHTOB B
COCIMHEHUAX PA3JIUYHOTO COCTaBa; MPUHAJJICKHOCTh BELIECTB K OMNPEACIEHHOMY
KJIacCy COCIMHEHUH C OMOPOM Ha ONpeEIEHUs, B TOM YUCIIE CTPYKTYPUPOBAHHBIC; BUIbI
XUMUYECKOW CBS3M (KOBaJICHTHAs, HWOHHAsA, METAJUIMYECKAsl)) B HEOPraHUYECKHUX
COEIMHEHUSAX; 3apsii MOHA [0 XUMHUYECKON (hopMmylie; XapakTep Cpelbl B BOJHBIX



pacTBOpax KHUCIOT M IIENIoYei, *TUN KPUCTAUIMYECKOW PpEmETKH KOHKPETHOTO
BelecTBa’™;

packpbiBaTb  cMmbIci  llepuonmueckoro 3akona .M. MenneneeBa wu
JE€MOHCTPUPOBATh €ro MOHMMAaHHME: *OMUCHIBATh M XapaKTEpPHU30BaTh™ TaOIMYHYIO
dopmy Ilepuoanueckoil CUCTEMBbI XUMUYECKHUX 3JIEMEHTOB: pa3inyaTh MOHATHUS
«rnaBHas noarpymnmna (A-rpynna)» u «mnoOounas noarpynna (b-rpynma)», mansle u
OOJIbIINE MEPUOJIBI; *COOTHOCUTH * 0003HAYEHUS, KOTOPbIE UMEIOTCA B MEPUONYECKON
TabJIMLIE, C YUCIOBBIMU XapAKTEPUCTUKAMU CTPOEHHUS aTOMOB XUMHUYECKUX 3JIEMEHTOB
(cocraB u 3apsa sapa, o0lIee YKCIO AIEKTPOHOB U PACTIPEEICHUE UX MO JIEKTPOHHBIM
ClosIM); *OOBACHATH® OOIIME 3aKOHOMEPHOCTH B W3MEHEHMHM CBONCTB XMMUYECKHX
AJIEMEHTOB U MX COEJIMHEHHH B mIpenenax MajiblX MEPUOAOB M TIABHBIX MOArPYHI C
y4€TOM CTPOEHUS UX AaTOMOB;

KJacCU(UIUPOBATh XUMHUYECKHE JJIEMEHThl, HEOpraHMYecKue BeIEeCTBa;
XUMHYECKUE peakluu (M0 YHUCIy M COCTaBY YYAaCTBYIOIIMX B PEAKIMHU BEUIECTB, IO
TEIUIOBOMY 3P (HEKTy, 0 U3MEHEHHUIO CTETICHEH OKHMCIIEHUS XUMUYECKUX DJIEMEHTOB) C
OIOPOM HA CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) O0IIKME U CHEHU(PUIECKUE XUMUYECKUE CBOMCTBA
BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEPXK/Iasi OMUCAHUE MPUMEpPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIMIA C OTIOPOIl HA CXEMBI;

COCTaBIIATh YPAaBHEHUS JJIEKTPOJIMTHUECKOW NHMCCOLMAIMU KHUCIOT, LIeJoued U
COJICH; TOJIHbIE U COKpAIEHHBbIE YpaBHEHUS DPEAKIM HMOHHOIO OOMEHa; ypaBHEHUS
peakLnii, NOATBEPKAAIOIIMNX CYLIECTBOBAHUE TEHETUYECKOM CBSI3HM MEXY BEIECTBAMU
Pa3IYHBIX KJIACCOB;

packpeIBaTh CYIHOCTh OKHUCJIUTEIIBHO-BOCCTAHOBUTEIIBHBIX peakumii
HOCPEICTBOM COCTaBJIEHMsI 3JIEKTPOHHOTO OajlaHca 3TUX PEaKIUii;

IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 33aBUCUMOCTH OT MX CTPOCHUS;
BO3MOXXHOCTH IPOTEKAaHUS XUMHUYECKHX IPEBPAICHUM IOCIE NPEIBAPUTEIBHOTO
00CYXIEHUS C TICAarorom;

BBIYHCIATE OTHOCHUTEJIBHYIO MOJEKYJSIPHYIO M MOJIIPHYKO MacChl BEILIECTB;
MacCOBYIO JIOJII0 XMMHYECKOI0 3JeMEeHTa Mo (HhopMylie COETUHEHHSI; MACCOBYIO JIOJIIO
BEILECTBA B PAcTBOPE; MPOBOJUTH PACUETHI 10 YPABHEHHIO XMMHYECKOW pPEAKLUU C
ONOPOY HA AINTOPUTM;

CJIEI0BaTh MpaBWIaM IOJIb30BAHUS XMMHUYECKOW IOCYI0Ml M J1ab0paTOpPHBIM
0o0OpyI0OBaHUEM, a TaKKe IMpaBWIaM OOpaIleHHs C BEIIECTBAMHU B COOTBETCTBUHU C
MHCTPYKIUSAMU MO BBIIOJIHEHUIO JAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYCHHUIO U
coOupaHuIo Ta3000pa3HbIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);

OPOBOAUTh PEAKUUHU, MOJITBEPKAAIOIINE KAaYECTBEHHBI COCTAaB Pa3IMYHBIX
BEILECTB: PACHO3HABaTh ONBITHBIM NyTEM XJIOpUA- OpOMMI-, MOAWI-, KapOoHaT-,
docdat-, cunukar-, cynbdar-, FTHIPOKCH]I-UOHBI, KATHOHBI AMMOHHMS M1 MOHBI U3yYEHHBIX
METaJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHNYECKUXBEILECTB;

MPUMEHATH OCHOBHBIE ONEpPAllMM MBICIUTEIBHON JEATENbHOCTH — aHaJlIu3 U
CHHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHCTEMaTH3alMi0, BBIIBICHUE MPUUYUHHO-
CJIEICTBEHHBIX CBSI3€H — /Il U3Y4YEHHS CBOMCTB BEIECTB U XUMUYECKUX PEAKLINN;



€CTECTBEHHO-HAYYHbIE METO/Ibl IO3HAHUS — HAOIIOJEHUE, U3MEPEHUE, MOICIIUPOBAHHE,
AKCIIEPUMEHT (peabHbIi U MBICICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

TemaTnueckoe IUIAHUPOBAHUE M KOJIMYECTBO YACOB, OTBOJMMBIX Ha OCBOCHHME Ka)XJOW TeMbl Y4eOHOro npeamera
«Xumus» DenepallbHOM aJaNTUPOBAHHON OCHOBHOW 00pa3oBaTEeNIbHOM MPOrpaMMbl OCHOBHOTO 0OOIIEro oOpa3oBaHUS
00y4aroUMXcs C 3aJIepPKKOM NICUXUUECKOTO Pa3BUTHUS, B LIEJIOM COBIAAAIOT C COOTBETCTBYIOIUM paznenoM denepanbHo
paboueil mporpammbl y4eOHOro mnpeaMera «XHUMHsS» OCHOBHOW 0O0pa3oBaTeIbHOM MpOrpaMMbl OCHOBHOT'O OOIIEro
obpaszoBanud. Ilpu sTom OpraHuzanus BIpaBe camMa BHOCHUTb M3MEHEHHS B COJEPKAHME M paclpeleseHHe Yy4eOHOro
MaTepHala Mo rojaM o0y4yeHus, B MOCJIEI0BATEIbHOCTh U3YYEHUSI TEM U KOJIMYECTBO YaCOB HA OCBOCHHME KaKJIOH TEMBbI,
OTpeJIeNIeHHe OpraHu3alMOHHBIX (hopMm oOyueHus U T.11. OOG0CHOBAHHOCTh JAHHBIX U3MEHEHUHN OMpeesieTcs] BBIOpaHHBIM
oOpazoBarenbHOM opranuzanuert YMK, HWHIUBUIYaNbHBIMU TCUXO(PU3NYECKUMH OCOOCHHOCTSIMH KOHKPETHBIX
oOyuaromuxcs ¢ 3P, creneHpi0 OCBOEHHOCTH UMHU y4E€OHBIX TE€M, PEKOMEHIAIUSIMU [0 OTOOpY U afanTaiiy y4eOHOro
Marepuasa 110 XUMHUH, IIPeACTaBIeHHbBIMU B [10SCHUTEIBHON 3aIIHCKe.

8 KUIIACC
(2 4 B Heento, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BpEMsI)

IIpumepHbIe TEMBI, OcHOBHOe cofepsKaHue OcHOBHBIE BH/IbI J1€ITEJIbHOCTH
pacKpbiBaoInme o0yuyarommxcst
JAHHBIA pa3aeJ

NMPOrpamMmal,

U KOJIUYECTBO
4acos,
OTBOAMMOE HA UX
U3y4YeHHe

Pa3nen 1.IlepBoHavanbHble XMMUYecKue MOHATUHA(20 )



Tema 1. Xumusa —
Ba)kKHadA 00J1acTh
e€CTeCTBO3HAHUSA U
NMPAKTHYEeCKOM
JAesiTeJIbHOCTH
yeJioBeKa

(5 9)

[Ipeamer xumuun. *Ponp XuMuu B )KU3HU
YyeJloBeKa. XUMUs B CUCTEME HayK. MeToabl
[IO3HAHUS B XUMHH. *

Tena u BemecTBa. Pu3nueckue CBOMCTBA
BEILIECTB. ATpEraTHOE COCTOSIHUE BEUIECTB.
YucTtele BemiecTa U cMecH. CriocoObl
pasnenenus cMmecen. Pu3nyeckue u
XUMHUYeCKHe siBiieHus. [Ipu3naku u ycnoBus
MPOTEKAHUS XUMUUYECKUX PEAKIUMN.
3HAKOMCTRBO € MpaBWJIaMu 0€30MaCHOCTH U
npuéMaMu pabOThl B XUMUYECKON
1abopaTtopum.

JdeMoHCTpanuu

1. JJaGopaTtopHoe 060py10BaHHE.

2. PaznuuHble BUABl XUMUYECKON MOCY/IBI.
3. OOpa3Iisl BEIIECTB.

4. CriocoOsI pa3aeneHus: cMeceit
(unbTpoBaHUE, BhIMApUBAHUE,
TUCTHILISILNSA, XpoMaTorpadus).
JlaGopaTopHble ¥ NpakTHYEeCKHEe PadoThl
JlabopamopHvie onvimoi.

Onucanve GU3NYECKIX CBOMCTB BEIIECTB.
Paznenenue cMecu ¢ MOMOILbIO MAarHUTA.
lIpakmuueckue pabomui:

Ne 1. JTaboparoproe ob6opymoBaHue u
npuembl paboTel ¢ HuM. [IpaBuia
6e30macHoi pabOThl B XUMHYECKOU
1abopaTtopum.

Neo 2. Ouuctka 3arpss3HEHHON TOBAPEHHOM C

PackpbIBaTh CMBICT H3y4aEMBIX ITIOHATHHN C TIOMOIIIBIO
rexarora.

PackpbIBaTh posib XUMUU B IPUPOJIE U KU3HU
YeJi0BeKa, €€ CBA3b C APYrMMU HayKaMH.

Pa3nuuaTh yncThIE BENIECTBA U CMECH; OJHOPOIHBIC U
HEOJITHOPOJIHBIE CMECH;

Paznuuars pusznueckrue U XUMUYECKUE SIBJICHUS C
ONIOPOM HA ONPEEIICHUS.

OrnpenensaTs NpU3HAKU XUMUYECKUX PEaKIui U
YCJIOBUS UX MPOTEKAHUA.

CrnenoBaTh IpaBujiaM MOJb30BAHUS XUMUUYECKOM
MOCYJI0M 1 1a00paTOPHBIM 000PYIOBAHHEM, a TAKKE
npaBuiaM 0OpallleHUs] ¢ XUMUYECKUMU Bellle-CTBaMU
B COOTBETCTBUU C UHCTPYKLMSAMH IO BBIIIOJIHEHUIO
MPAKTUYECKUX padOT MO KOHTPOJIEM Te/1arora.

[ImaHupOBaTh ¥ NPOBOAUTH XUMUYECKUN DKCIIEPUMEHT
M0 U3YUYCHUIO M OMMCAHUIO0 (PU3NYECKUX CBONCTB
BEIIECTB, CIOCOOOB pa3/ieNieHNs CMECEH BEIIeCTB MO/
PYKOBOJCTBOM Ie1arora ¢ o0OCyXJA€HUEM IJIaHA
paboTHL.

Hcnonp30BaTh IPU BBIMOJHEHUH YUYE€OHBIX 33JJaHUN U B
IIPOLECCE UCCIIE0BATENBCKON 1EATEIBHOCTH HAYYHO-
MOIYJISIPHYIO JIMTEPATYPY XUMUYECKOTO COJIEPIKAHUS,
CIIPaBOYHBbIE MaTepHUaAJIbl, pecypchl HTEpHETA 1O
PYKOBOACTBOM NEJArora.

BeicTpanBaTh pa3BEPHYTHIEC IMCHMEHHBIE U YCTHBIE
OTBETHI C OTIOPOW Ha WH(MOPMAITUIO U3 YICOHUKA U
CIIPABOYHBIX MAaT€PHUAIIOB, TPAMOTHO UCITOIb30BaTh
V3YUYECHHBIN MOHATUMHBIN anmnapaTr Kypca XUMUA



Tema 2. BemectBa
U XUMHYEeCKHe
peakumMu

(15 q)

ATOMBI U MOJIEKYJIbI. XUMUYECKUE
AJIEMEHTHI. 3HaKU (CUMBOJIbI) XUMUYECKHUX
31eMeHTOB. [IpocThie U CITOXKHBIE BEIIECTRA.
ATOMHO-MOJIEKYJIIPHOE YUYECHUE.
Xumuueckast popmyina. BareHTHOCTB
ATOMOB XMMHUYECKUX DJIEMEHTOB. *3aKOH
MIOCTOSIHCTBA COCTaBa BEIIECTB. *
OTHOCHUTENBHAS aTOMHAs Macca.
OtHOcHUTENBHAS MOJIEKYJIApHAs Macca.
MaccoBas 10Jis1 XMMHYECKOIr0 3JIEMEHTA B
COEJIMHECHUMU.

DU3NYECKUE U XUMUYECKUE SIBJICHUA.
Xumnueckas peakuus. [IpusHaku

Y YCJIOBUSA NMPOTEKAHUS XUMUYECKHUX
peakiuii. XuMUYECKUE YPABHEHHS.

Tunbel XUMUYECKUX pEAKIU (COeTMHEHUS,
Pa3NOKEHUs, 3aMEIICHHs, 0OMEHA).

3aKOH COXpaHEHHs MacChl BELIECTB.

*M. B. JlJoMmoHOCOB — y4E&HBIM-
SHIMKJIOIIEIUCT. *

JdemoHncTpanumn

®dusnueckue ABIeHUs (pacTUpaHue caxapa
B CTYNKE, KUIIEHHE U KOHAEHCALUS BOJbI U
T. 1.).

XUMUYECKUE SABJICHUS (TOPEHUE CBEYH,
pa3lioKeHue caxapa, B3auMOJIeICTBUE
CEpHOU KUCITIOTHI C XJIOpUJIOM Oapusi,
paznoxenue ruapokcuga meau(ll),
B3aMMOJICICTBUE XKEJE3a C CEPOH,

[IpuMeHsITh €CTECTBEHHO-HAYUYHbIC METOIbI TTO3HAHUS
(B TOM uunciie HaO0IeHUE, MOJIEIUPOBAHUE,
HKCTIEPUMEHT) U OCHOBHBIE OMEPAIIMU MBICIIUTEIbHON
NeATeNIbHOCTHU (CpaBHEHHE, KiIaccu(uKaius) s
M3YYEHHS BEUIECTB U XUMUYECKUX PEAKIIUNA C OIIOPOH
Ha aJTOPUTM WIIA CXEMY.

PackpsiBaTh CMBIC]T U3y4aeMBbIX MTOHSATHUM U 3aKOHOB U
MPUMEHSTH 3TH MOHSITHUS NMPU ONTUCAHUK CBONCTB
BEILIECTB M UX MPEBPAILCHUI C OMOPOI Ha TIJIaH U
KJTIOYEBBIE CJIOBA.

Paznuuars ¢puzndeckue u XUMHUYECKUE SBICHUS,
OOBSCHSTH UX CYIIIHOCTh C TOYKH 3PEHUSI ATOMHO-
MOJICKYJISIPHOTO YUEHUS C OTIOPOM Ha ONIPEICIICHUS U
CXEMBI.

OnpenensTe NpU3HAKU XUMUYECKUX PEAKIIUMA, YCIOBUS
UX MPOTEKAHUSI.

OOBSICHATH CYITHOCTh PUBNUYECKUX U XUMHYECKUX
SBJICHUH C TOYKH 3PEHUSI AaTOMHO-MOJIEKYJISIPHOTO
YUEHUS C UCMOJIB30BAHUEM BU3YaIbHOI OMOPHI.

KnaccudunmpoBaTs XxuMudeckue peakiuu (1o Yuciy u
COCTaBYy pearupyronmx u o0pa3yronmxcs BEMIECTB) C
ONIOPOM HA CXEMBI.

CoctaBnsaTs GhopMysbl OMHAPHBIX BEIIECTB IO
BaJICHTHOCTHU U OMPEAENSTh BAJIGHTHOCTD 10O
dbopMyTaM BEMIECTB C OMIOPOI HA aJITOPUTM yUeOHBIX
JEVCTBUM.

PaccraBnsaTe kodhpHUIEEHTH B ypaBHEHUSIX
XUMHYECKUX PEAKLIHI C ONOPOU HA AIITOPUTM
Y4COHBIX JICUCTBHIA.



B3aUMOJICHCTBHE JKEJI€3a C pACTBOPOM COJIH
menu(Il)).

OnbIT, WIUTIOCTPUPYIOLINUNA 3aKOH
COXpaHEHHMs MaCCHI.

JlaGopaTopHblie M NpaKTHYecKue padoThI
JlaGopaTopHBIE OTBITHI:

[Tpumepsl HpU3NUECKUX SIBICHUIM
(MaBJIeHUE BOCKA, TASTHUE JIJA).
[IprMepsl XUMUYECKUX SIBJICHUN
(mpokaiMBaHUE MEHOM MPOBOJIOKH,
B3aUMOJICHCTBHE Meja C KUCIOTOMN).
Mojenu aTOMOB U MOJIEKYJI

[TpakTudeckast padota Ne3 [Tpuznaku
POTEKAHUSI XUMUYECKUX PEAKIIUI

Boruuciienus

— OTHOCHUTEJIbHOW MOJIEKYJIIPHOW MacChl
BEILECTB;

— MacCOBOH J1I0JIM XUMUYECKOI0 3JIEMEHTA
1o ¢popmyJsie COeTUHEHHUSI.

CrnenoBath MpaBWiaM MOJIb30BAHUSI XUMUYECKON
MOCyJI0M U 1a00paTOPHBIM 000PYIOBAHUEM, A TAKKE
npaBujiaM 0OpaIlleHHs ¢ BEIECTBAMH B COOTBETCTBUU
C MHCTPYKIUSMHU 10 BBITIOJHEHUIO JJa00paTOPHBIX
XUMHUYECKUX OMBITOB MOJI KOHTPOJIEM Ie/1arora.

Hcrnons30BaTh PU BBIMOJIHEHUH YU4E€OHBIX 3aJJaHUN U B
IIPOLIECCE UCCIEN0BATEIBCKON AEATENBHOCTH
HAYYHO-TIOMYJISPHYIO JINTEPATYyPy XUMUUECKOTO
COJIepKaHusl, CIPABOYHBIE MaTEPUATIbI, PECYPCHI
HNuTtepHeTra o pyKOBOJCTBOM Ie/1arora.

BricTpanBaTh pa3BEpHYTHIE TMCHbMEHHBIE U YCTHBIC
OTBETHI C ONOPOI Ha MHPOPMAIIUIO U3 YICOHUKA U
CIIPaBOYHBIX MATEPHAIOB, TPAMOTHO MCTIOJIb30BAThH
V3YyYEHHBIN MTOHSITUMHBIN anIapaT Kypca XuMUuU

Pa3znen 2. BaxkHeiilune npeacTaBuTe I Heopranniecknx semects (30 u)



Tema 3. Bo3ayx.
Kucaopoa. Ilousitue
00 oxkcuaax

(5 1)

Boznyx — cmech razoB. CoctaB Bo3ayxa.
Kucnopon — aneMeHT u mpocToe Bete-
cTBO. O30H — *amoTpoIHas MOAU(PUKALIISL
kuciopoaa. *Haxoxaenne kuciopoaa B
npupoje, GU3NIECKUEe U XUMUICCKHE
CBOICTBA (peaKIUy OKUCIICHUS, TOPCHHE).
YcoBust BOSHUKHOBEHHSI U IPEKPAIICHUS
roperaus. [lorsiTre 06 okcugax.

*CnocoObl OJTy4eHHs KUCIOPO/a B
1a00paTOPUU ¥ MPOMBIIIIIICHHOCTH. *
[Tpumenenune kucnopoaa. Kpyrosopor
KHCJIOpOJia B TIPUPOJIE.

*TeroBoi 3 PeKT XUMUIECKON PEaKInu,
MOHSITHE O TEPMOXHUMHUYECKOM ypaBHEHHH,
AK30*- U SHIOTEPMUUYECKUX PEAKIUIX.
*TomnuBo (HeDTh, YTOJib U METaH).
3arpsi3HeHHE BO3/1yXa, CIIOCOOBI €ro
IpeIoTBpaIleHUs. Y CUICHHE TAPHUKOBOTO
addekra, pa3pylieHne 030HOBOTO CJIos. *

JdeMoHCTpanuu

Baunmopeticteue dhocdopa, cepsl u xenesa
C KACTOPOA0M (BO3MOYKHO HUCTIOH30BAHUE
BUJICO OTIBITOB).

Omnpenenenue coep kanmsi KUCIOPOIa

B BO3/yXE.

OMBITHI, TIEMOHCTPUPYIOIINE YCIOBUS
BO3HMKHOBEHHUS U MPEKPAIICHUS TOPEHUS.

JlaGopaTopHblie ¥ IpaKkTHYecKHe padoThI
JIaGopaTOpHBIi1 OMBIT:

PackpbIiBaTh CMBICI U3y4a€MbIX TOHSATUN U IPUMEHSITh
ATHU TOHSTHUS MPU ONMCAHUM CBOMCTB BEIIECTB U UX
NPEBPALLECHUN C UCIIOJIb30BAHUEM OMIOPHBIX CJIOB U
KJTUIIIE.

XapakTepu3oBaTh (ONHUCHIBATH)C ONOPOL HA NIAH,
cxemy, Kpamkyro 3anuch
COCTaB BO3/1yXa, PU3NYECKUE U XU-MHUYECKUE
CBOMCTBA KUCJIOPO/1a, CIIOCOOBI €ro MOITY4YeHHUS,
MPUMEHEHHE U 3HAUCHUE B IPUPOJIE U KU3HU
YyelioBeKa.

Cpasnueams peaxkyuu 2opeHus u MeoleHHO20
OKUCIeHUsl C TIPEABAPUTEIBLHBIM 00CYKIEHUEM
napamMeTpoB CPaBHEHUSI.

Cobupath mpuOOPHI AJIs MOIYISHHS KUCIOPOa
(BBITECHEHHUEM BOJIbI M BO3/1yXa).

Pacro3HaBaTh OMBITHBIM MYTEM KHCIOPOJT MO/
KOHTpOJIEM TIeAarora.

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY JIJIS
cocTaBiieHUs1 (HOPMYIT BEIIECTB, MOJIEKYISIPHBIX
YpPaBHEHUN XUMHUYECKUX PEAKIIUHN C YHaCTUEM
KHCIIOpOAA.

OOBSICHATH CYIITHOCTH AKOJIOTHYECKUX MPOOIIEeM,
CBSI3aHHBIX C 3arPA3HEHUEM BO3yXa.

CnenoBathb npaBuiiaM 0€30MacHOM pabOTHI B
71a00paTOPUM MPU UCIOJIB30BAHUN XUMUYECKOM
NocyZbl 1 000pYAOBAHMS [TOJ] KOHTPOJIEM NIEAArora,
a TaKKe MpaBUiiaM 0OpaIeHus ¢ TOPIOYNMHU
BEILIECTBAMU B OBITY.

[InanupoBaTh U OCYILIECTBIISITH HA MIPAKTUKE



O3HakoMIIeHHE C 00pa3laMH OKCUIOB. XUMHUYECKUE IKCIIEPUMEHTBI, IPOBOJIUTH

[Ipaktuueckas pabora: HaOJII0/ICHHUS], 1eJIaTh BHIBOJIBI MO pe3yJibTaTaM
Ne 4. TlonyuyeHnne kuciaopoaa, U3y4eHUe €ro  SKCIEPUMEHTA IO PYKOBOJICTBOM IENArora.
CBOMCTB. YyacTBOBaTh B COBMECTHOU pabOTe B IPYIIIE.

Hcnonb30BaTh Npy BBIOJHEHUN YY€OHBIX 3aIaHUN U
B IIPOLIECCE UCCIEA0BATEIBCKON AEATENBHOCTH
Hay4YHO-TIOMYJISIPHYIO JTUTEPATYPY XUMUYECKOTO
COJIEpKaHHUsl, CIPABOYHBIE MATEPUAIIBI, PECYPCHI
HMHTepHeTa noJ pyKOBOACTBOM I€/1arora.

BricTpauBath pa3BEpHYThIE MUCBMEHHBIE U YCTHBIE
OTBETHI C OMOPOW Ha HH(OPMAIUIO U3 YUEeOHHUKA U
CIIPABOYHBIX MAaTEPHAIIOB C ONIOPO HA IJIaH, FPAMOTHO
MCIOJIb30BaTh U3y4YCHHBIN NOHATUIHBIN armapaT Kypca
XUMUU

Buruuciaenus

— MOJIEKYJIIPHOM MacCChl KUCIIOPOAa

1 030Ha Ha OCHOBAaHMHU aTOMHOM MacCChl
XMMHUYECKOI'0 dJIESMEHTa



Tema 4. Bogopona.
IlonsiTue o
KHCJIOTAaX M COJISAX

(59

Tema 5.

Bonopoa — snemMeHT u mpocToe BeIecTBO.
Haxoxnenue B npupone, puznueckue u
XUMUYECKUE CBOMCTBA (HA MpUMEPE
B3aUMOJICHCTBHS C HEMETAIJIAMU U
OKCHJIaMH METAJIOB), IPUMEHEHHUE,
*cnocoOkl nmoayyeHus.

[TonsTHE O KHCHOTAX U COJISAX.

JdemoHcTpanumn

[Tonyuenue, cobupaHue 1 pacrio3HaBaHUE
BOJIOPOJA.

I'openune Bomopona.

BzaumonencTBre BOIOpOaa C OKCUIOM
menu(ID).

JlaGopaTopHble M NIpaKTH4YeCKHe PadoThI
JlaGopaTOpHBIA OIIBIT:

B3anmopelicTBue KUCIIOT C METAJTIAMH.
[TpakTrdeckas padora:

Ne 5. IlonyuyeHnue Boiopoia, U3yuYe€HHE €TO
CBOWCTB.

Boruuciaenus

— MOJIEKYJIIPHOM MacChl BEIIECTBA Ha
OCHOBAHHH aTOMHOM MacChl XMMHUYECKHUX
DJICMECHTOB

KomnuecTBo Bemectsa. Monb. Monsipras

PackpbIiBaTh CMBICI U3y4a€MbIX TOHSATUN U IPUMEHSITh
9THU MOHSTHUS MPU OMTMCAHUU CBOWCTB BEIIECTB U UX
IIPEBPALLICHUM.

XapakTepu3oBaTh (OMUCHIBATH) PUBHUECKUE U
XUMHUYECKHE CBOMCTBA BOJOPO/Ia, CIOCOOHI €ro
MOJTy4YEHUs1, MPUMEHEHHUE C ONIOPON HA MIaH, KPATKYIO
3aIUCh, CXEMY.

Cob6upats ipubOp SIS IOJIYYEHHUS BOJIOPOA C

MCTIOJIb30BAHUEM BU3YaIbHON OMOPBI

Hcnonb30BaTh XUMUUECKYHO CUMBOJIUKY IS

cocTaBiieHUsI (POPMYIT BEIIECTB, MOJIEKYJISIPHBIX

YpPaBHEHUN XUMHUYECKUX PEAKIIUNA C yHaCTHEM

BOJIOPO/Ia C ONIOPOM Ha aJITOPUTM.

CnenoBatb npaBuiiaM 0€30MacHOM pabOTHI B
7ab0paTOpUH IPU UCTIONH30BAHUN XUMUYECKON
NOCYbl U 000PYAOBaHUS TOJI KOHTPOJIEM TeJarora., a
TaKKe MpaBuIaM oOpalieHus C TOPIOYUMHU
BEIIECTBAMU B OBITY

[InaHupoBaTh U OCYIIECTBISATh HA MPAKTUKE
XUMHUYECKHE dKCTIEPUMEHTBI, IPOBOJIUTH HAOIIOICHUS,
JIeJIaTh BBIBOJBI IO PE3YyJbTaTaM SKCIIEPUMEHTA MO
PYKOBOJICTBOM Ie1arora ¢ oOCyXJA€HUEM IJIaHa
paboThI, C UCMOIB30BAHUEM KIIUILIE.

Y4acTBOBaTh B COBMECTHOM paboOTE B rpymIie.

[InanupoBaTh U OCYIIECTBISATHh HA MPAKTUKE

XUMHUYECKHE SKCTIEPUMEHTHI, TPOBOJUTH HAOIOICHUS,

JIeJIaTh BBIBOJIBI ITO PE3YJIbTATAM DKCIIEPUMEHTA.

VYyacTBOBaTH B COBMECTHOM paboOTe B rpymime

PackpbIBaTh CMBIC U3y4aeMbIX TOHATUN U IPUMEHSITh



KoJsinyecTBeHHBIE
OTHOULICHUA B
XUMHUHU

(4 1)

Mmacca. 3akoH ABorazipo. MosipHbIil 00bEM
ra3oB. Pacy€Tsl Mo XUMHUYECKUM
YpaBHEHHUSIM.

JdemoHncTpanus
OO0pa3ipl BEECTB KOJINYECTBOM | MOJIB.

Bpruuciaenus

— 00BEMa, KOJIMYECTBA BEIISCTBA T'a3a Mo
€ro U3BECTHOMY KOJIMYECTBY BEIIECTBA WIIU
00BEMY;

— 00BEMOB ra3oB 10 YPABHEHUIO PEAKITUU
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIEHHU I
rason

OTH NOHATHSA, & TAKXKE U3YYEHHBIE 3aKOHBI U TEOPUHN
JUISL PELIEHUS] PACYETHBIX 3a/1a4 C IIOMOIIBIO MEAarora.
BBIYuCasATh MOJIIPHYIO MAacCy BELIECTB; KOJIMYECTBO
BELIECTBA, 00BEM ra3a, Maccy BEIlECTBA C ONIOPOIl Ha
oOpa3zer, Ha (HOPMYJIbL;

[IpoBOAUTH paCUYETHI IO YPABHEHUSIM XUMUUYECKUX
peakIuii ¢ omopoit Ha 0Opaszell, aarOpUTM YIEOHBIX
JIEHCTBHI : KOIUYECTBa, 00HEMA, MacChI BEILIECTBA I10
U3BECTHOMY KOJIMUECTBY, 00BEMY, Macce peareHTOB
WJIM TIPOJIYKTOB PEAKLINH.

BricTpanBaTh pa3BEPHYTHIC TMCHbMEHHBIEC U YCTHBIC
OTBETHI C ONTOPO HA UH-
dbopMmannio u3 yueOHUKA U CIIPABOYHBIX MaTEPHAJIOB,
IPaMOTHO UCIIOJIb30BaTh U3yYEHHBIN ITOHITUUHBIN
arrapar Kypca XUMHUH ¢ IIOMOLIBIO Iearora.



Tema 6. Boaa.
PactBopsl. IlonsaTne
00 OCHOBaAHHUSIX

(54)

Bona, ee cocraB, cTpoeHuE, MOJIEKYJIBI.
®du3nYecKrue CBOMCTBA BOJBI. *AHaIu3
U CUHTE3 — METO/Ibl U3YUYCHUS COCTaBa
BOJIBL. *

XHUMHYECKHE CBOMCTBA BOJBI
(pazyioXeHue, peakiuu ¢ HaTpUueM,
OKCHUJIOM KaJIbIMsl, OKCUIOM cephl IV.
CoctaB ocHoBaHui. [lonsTre 006
WHJUKATOPaXx.

*Bona xak pacTBoputeib.* PacTBOpPHL
*PacTBOPUMOCTH BEIIECTB B BOjE. *
*HacpImeHHbIe B HEHACHIIIICHHBIC
pacTtBOpbL * MaccoBast 10J14 BEIIESCTBA B
pacTBope.

*Posp pacTBOPOB B MPUPOJIC U B KU3HH
yesnoBeka. KpyroBopot Bojibl B
npupo/ie. *3arps3HeHue MPUPOIHBIX BO/I.
OxpaHa ¥ OYUCTKA MPUPOJIHBIX BOJI.
JdeMoHCcTpanuu

DJIEKTPOJIN3 BOJABI; CHHTE3 BOJIbI,
B3auMoeicTBrE BOAbI ¢ MeTaimiamu (Na,
Ca) (BO3MOKHO MCITOJIb30BaHHUE
BUJICOMATEPHUAJIOB).

PacTBOpeHue BemecTB ¢ pa3InuHON
PacTBOPUMOCTBHIO.

HccnenoBanue pacTBOPOB KUCIIOT U
HIEJI0YEH C MOMOIIBI0 NH/IMKATOPOB.

JlaGopaTopHblie M npakTHYEeCKHEe PadoThI
[IpakTuueckas paboTa:

PackpbIBaTh CMBICT N3y9aeMbIX MIOHATAN U IPUMEHSTH
OTH TIOHSATHUS TIPU ONMCAHUK CBOMCTB BEIIECTB M MX
NPEeBpaIICHUN C TOMOIIBIO TeIarora.

XapakTepu3oBaTh (PU3NICCKUE U XUMHUICCKUE

CBOWCTBA BOJIBI, €€ pOJIb KaK PaCTBOPUTEIS B

MIPUPOTHBIX MPOIECCaX ¢ ONOPOH Ha IJIAH U CXEMY.

CocTaBiiTh ypaBHCHHS XUMHUYECKUX PEAKIIUN C

y4acTHEM BOJIbI C OIIOPOI Ha CXEMY.

OOBSICHATH CYITHOCTH KOJIOTHYECKHUX MPOOJIEM,
CBSI3aHHBIX C 3arPSA3HCHUEM IPUPOJTHBIX BOJI, CIIOCOOBI
OYUCTKH BOJIBI OT IPUMECEH, MEphI 110 OXpaHE BOJ OT
3arps3HEeHUS MOCJIC TPEIBAPUTEIIBHOTO
CTPYKTYPHPOBAHUS MaTepHaa.

[T1aHupOBaTh M OCYIIECTBIATH Ha IPAKTHKE
XAMUYECKUE IKCTICPUMEHTBI, TPOBOIUTH
HaOJIOICHYSI, IeTIaTh BbI-

BOJIBI 10 pe3yJIbTaTaM SKCIIEPUMEHTA 10T KOHTPOJIEM
Tie/1arora, C MCIOJIb30BaHUEM KITHUIIIE.

CnenoBatb npaBuiiaM 0€30MacHOM pabOTHI B

71a00paTOPUU MPU UCTIOTH30BAHUN XUMUIECKOM

MOCYZBI U 000PYIOBAaHUS MO KOHTPOJIEM TI€/1arora.

[TpoBOIUTE BBIUUCTICHUS C TPUMEHEHUEM TTOHSITHS
«MaccoBas JI0JIA BEIIeCTBAa B PACTBOPE» C OMOPOH Ha
dbopMyIIbIL.

Hcnonb30BaTh IPH BHIMIOJTHEHUN YI€OHBIX 3a/IaHUH U B
MPOIIECCe UCCIEA0BATEIbCKON NS TEIBHOCTH HAYIHO-
MOMYJISIPHYIO JINTEPATYPy XUMHUYECKOTO COJICpKAHUS,
CIpaBOYHBIE MaTepuaibl, pecypchl HTEpHETA MO
PYKOBOJICTBOM TIeAarora.



Ne 6. TIpurotoBneHue pacTBOpOB € BricTpanBaTh pa3BEpHYTHIE MINCBbMEHHBIE U YCTHBIE

ONpeAEIEHHON MaCcCOBOU 10JIEH OTBETHI C ONMOPOX HAa MH(OPMALUIO U3 YUeOHHKA U
pPacTBOPEHHOIO BEIIECTBA. CIIPaBOYHBIX MAaTEPUAIOB, TPAMOTHO HCHOJIb30BATh
BLIYHCICHAS V3YYECHHBIN TOHATUNHBIN anmnapar Kypca XUuMHUU

10CJIE MPEABAPUTEIBHOTO CTPYKTYPUPOBAHUS
MaTepuana

— C UCITOJIB30BaHUEM IIOHATHUA «MacCOBasd
A0JIA BCIICCTBA B paCTBOPCH»



Tema 7. OcHOBHBIE
KJIACChI
HEOPraHUYeCKHX

coeIMHEHUM
(11 9)

Knaccudukanus HeopraHu4ecKux
COCIMHECHU.

Oxkcuppl: coctaB, Kiaccuukanus
(OCHOBHBIE, KUCIIOTHBIE, *aM(pOTEpHBIE,
Hecosieo0pa3yoIre Ha MpUMEpPe OKCHUa
yrauepoaa Il u okcupa azora 11,
HOMeHKJarypa. [lonyyenue™ oxcuion
(B3auMOJEUCTBHE C BOJOM, KUCITIOTAMH,
IeJI0YaMu).

OcHoBaHus: cOCTaB, KiIaccupukaims
(111€JI0YM ¥ HEPACTBOPUMBIE OCHOBAHMUS),
HOMEHKJIaTypa.

Kucnotsr: coctaB, knaccudukanms,
HOMEHKJIaTypa, PU3NYECKUE U XUMUYECKUE
CBOICTBA (B3aUMOJICHCTBHE C OCHOBHBIMU
OKCHJIaMH COJISIMH Ha IPUMEPE COJITHOU U
CEPHOM KUCJIOT), *CIOCOOBI MOTydeHHS. *
Psn akTMBHOCTH METAJLIOB.

Conu (cpenHue): HOMEHKIATypa, *crocoObl
MOJIYYEHUS *, B3aUMOJICHCTBHE COJICH C
MeTajlaMu, KUCJIOTaMH, IIeJI0YaMu U
COJISIMM.

['eneTnueckas CBsA3b MEXIY KJIaccamu
HEOPTraHWYECKUX COCIUHEHUM.
I'enetnueckue psanel. [lonstue 06
aM(OTEPHBIX TUAPOKCHUIAX HA TIPUMEPE
LMHKA U aJIIOMAHUS. XUMUYECKUE CBOMCTBA
- B3AaUMOJCUCTBUE C KHCIOTAMU U
niesioyaMu. PaznoxkeHue npu HarpeBaHUH.

OnpeneneHne OCHOBHBIX KJIACCOB HEOPTAHUYECKHUX
COEJIMHEHUH MO IA0JIOHY.

CocraBiieHHE CXEM CTPOEHHSI OCHOBHBIX KJIACCOB
HEOPraHWYECKHUX COEMHEHUN Ha OCHOBE ONPEICICHUS.
CocraBnenue popMys OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COCIMHEHUN U HA3bIBAHUE KX 110
MEXKIYHAPOJHOW U TPUBUATILHOW HOMEHKIIATYPE C
WCIIOJIb30BAHUEM OTIPEICIICHUS U TaOJIHIIbI
pPacTBOPUMOCTH.

KnaccudunupoBanue n3ydaeMbIX BEIIECTB 110 COCTABY
U ceoUcmeam C OOPOil Ha ONPEIEIICHUS], CXEMBI U
Ta0JINUIly paCTBOPUMOCTH.

CocraBnieHne TaOIUIIBl TCHETUYECKHUX PA0B U CXEMBI
«['eHeTnyecKkasi B3aMMOCBSI3b OCHOBHBIX KJIACCOB
HEOPraHMYECKUX COETUHEHUI» M0 pyKOBOJICTBOM
neaarora.

[Iporuo3upoBaHue CBOWCTB BEIIECTB HA OCHOBE OOIINUX
XUMHUYECKUX CBOMCTB U3YUYEHHBIX KJIACCOB, TPYII
BEILIECTB, K KOTOPBIM OHU OTHOCSITCS C
HCIIOJIb30BAHUEM CXEMBI «I eHeTHuecKas B3aMOCBSI3b
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEAUHEHUID) IO
PYKOBOACTBOM II€Jarora.

CocraBiieHHe MOJIEKYJIIPHBIX YPAaBHEHUN pEaKLIUM,
WJUTIOCTPUPYIOIIUX XUMUYECKUE CBOMCTBA U3YUYEHHBIX
KJIACCOB U CHOCOObL NOJIYYeHUs BEIECTB U3YYEHHBIX
KJIACCOB, TPYMII, a TAKXKE MOATBEPKAAIOIINX
TEHETUYECKYI0 B3aUMOCBA3b MEXIY HUMU, C OIIOPOM Ha
BepOaIbHYIO CXEMY B KQU€CTBE 3pUTEIBHOU OIOPHI.
CocraBneHne MOJNIEKYJIIPHBIX YPAaBHEHUN PEAKLIMM 110



JdemoHcTpanumn

OO6pa31ibl HEOPraHUYECKUX BEIIECTB
Pa3IUYHBIX KJIACCOB.

B3aumopericteue pacTBopa CEpHOU
KUCIIOTHI ¢ okcuaom meau(Il).

Peaxuus Helitpanuzanuu.

BriTecHeHne 0/IHOro MeTaiia APyruM U3
pacTBOpa COJH.

JlaGopaTopHblie M NpaKTH4YeCKUue PadoThI
JlaGopaTopHBIC OTBITHI:

BzaumopeicTBre KMCIOT ¢ METaJlJIaMU.
[TonydeHune HepacTBOPUMBIX OCHOBAHMIA.
B3aumopelicTBre HEPaACTBOPUMBIX
OCHOBAHHUM C KHCIIOTaAMH.

Paznoxenne runapokcuaa meau(Il) nmpu
HarpeBaHuM.

[IpakTryeckas paboTa:

Neo 7. Pemienune sKkCriepuMeHTaIIbHBIX 3a/1a4
110 TeMe «OCHOBHEBIE KJIaCChI
HEOPraHWYECKUX COCTUHEHUI.

Beruuciaenus
— 110 YPABHCHUSAM XUMUYECKUX PEAKIINI

CXEMaM C IPeJIBAPUTENBHBIM 00CYXAEHIUEM BbIOOpa
pearupyroumx BEeIEeCTB.

BerunciieHre no ypaBHEHHUSIM XUMUUYECKUX PeaKLui
KOJINYeCTBA, 00bEMA, MacChl BEIIECTBA 110 KOJUYECTBY,
00BEMY, Macce peareHTOB WU IPOAYKTOB PEAKIIMH 110
ITOPUTMY.

[TnannupoBaHue U OCYLIECTBICHUE HA TIPAKTUKE
XHUMHYECKOTO SKCIIEPUMEHTA U HAOIIOACHUS O]
PYKOBOJICTBOM YUHTEJIS.

®opmynrpoBaHUE BBIBOJIOB I10 pe3yJibTaTaM
HKCIIEPUMEHTA C UCTIONBH30BAHUEM OTOPHBIX CIIOB.
dopmynMpoBaHUE C TOMOIIBIO NEJarora u
BBITIOJTHEHUE TTPaBWII O€30MacHOM paboThI B
71a00paTOpuu NMPHU UCIIOJIB30BAHUN XUMHUYECKOM
HOCYZIbl U 000PYJOBaHMSL.

Hcnonp30BaHuE NPU BHIMOIHEHUN YUYE€OHBIX 3aJaHUN U
B TIPOIIECCE UCCIIEI0BATEIBCKON NEATEIbHOCTH HayYHO-
HOMYJIIPHON JTUTEPaTyphl XUMHUUECKOI'O COJIEPIKaHus,
CIpaBOYHbIE MaTepHalibl, pecypchl HTEpHETa,
OCYILECTBJICHHUE BHIOOPA 10/1 PYKOBOACTBOM I€arora.
BricTpanBaHue pa3BEPHYTHIX MMCbMEHHBIX U YCTHBIX
OTBETOB C ONOPOW Ha UHPOPMAIUIO U3 yueOHUKA U
CIPaBOYHBIX MaT€pPUAJIOB, FPAMOTHOE MCIOJIb30BAHUE
W3YYEHHOI0 MOHATUWHOIO aIapaTa Kypca XUMHUH C
MCII0JIb30BAaHUEM IUIAHA, ONIOPHBIX CJIOB, aJrOPUTMA.

Paznen 3. Ilepuoauyeckuii 3axoH u [lepuoauyeckasi cucremMa Xxumnueckux 3jieMenToB [I. . MenaeneeBa.



Ctpoenne aToMOB. XUMHYECKas CBSA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakmun (15 u)

Tema 8.
Hepuoanyeckuii
3aKOH H
Ilepnoauyeckas
cucreMa
XHUMHYECKHX
3JIEMEHTOB

. . MenaeJie-eBa.
Crtpoenne atoma (7

4)

[TepBble MOMBITKH KIacCUDUKALINU
XUMHUYECKHUX 3JIEMEHTOB. [loHsATHE O
IPYIIaxX CXOHBIX 3JIEMEHTOB (II[€JI0OYHbIE U
HIEJIOYHO3EMENBHBIE METAJUIbI, TAJIOTEHBI,
UHEPTHBIE Ta3bl).

*JJIeMEeHThI, KOTOpPbIE 00pa3yIoT
aMm@oTepHbIe OKCUJIBI U THAPOKCHUJIBL. *
[lepnognueckuit 3akoH u llepuonn-yeckas
crucTeMa XuMHYeCKUX 3semeHToB /1. U.
Menpeneena. [lepuopl, rpynmsl,
noArpymnmbl. PU3NYECKUN CMBICIT
HOPSIAKOBOTO HOMEpPA 3JIEMEHTa, HOMEPOB
Nepuoa v TPyMIbI.

Crpoenune aromoB. CocTaB aTOMHBIX SIEP.
*N3otomnbl. *DnekTponbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB IepBBIX 20
XUMHUYECKHX 3JIEMEHTOB [leproanueckoi
cuctemsbl /1. 1. Menaeneena.
XapaKTepUCTUKA XUMUYECKOTO PJIEMEHTA
10 €ro NoJIoKeHuto B [lepuonnueckon
cucteme /1. 1. Menaeneena.
*3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
AJIEMEHTOB MaJIbIX EPUOJ0B U TJIABHBIX
MOATPYI B 3aBUCUMOCTH OT ATOMHOTO
(MOpsiAKOBOT0) HOMEpA. *

*3nauenue [lepuoandeckoro 3akoHa

u [leproanyeckoi CUCTEMbI XUMUYECKUX
3JIEMEHTOB JIJIs1 pa3BUTHS HAYKU U

PackpbIBaTh CMBICT IEPUOAUYECKOTO 3aKOHA IO
PYKOBOJICTBOM I€AArora.

[ToHnMaTh CyllIeCTBOBaHUE MEPUOAUUECKOM
3aBUCUMOCTH CBOMCTB XMMHUUYECKUX 3JIEMEHTOB
(V3MeHeHue pagnuycoB aTOMOB U
AIEKTPOOTPUIIATEIIBHOCTH ) U UX COSTUHEHUM OT
MOJIOKEHUS B IEPUOANYECKON CUCTEME U CTPOCHUS
aToMa C UCIOJIb30BAHUEM CXEM U TaOJIHII.

YcTraHaBIMBaTh CBA3b MEXAY MOJ0KEHUEM BJIEMEHTA B
MEPUOIUYECKON CUCTEME U CTPOCHUEM €TI0 aToMa
(cocrtaB u 3apsn sapa, 0011Iee YUCIO MIEKTPOHOB U
pacrpeneneHue ux 1o 3JIEKTPOHHBIM CIIOSIM) 110
oOpasity.

[Iporuo3upoBaTh XapakTep U3MEHEHHUS CBOMCTB
AJIEMEHTOB U UX COEUHEHHMI MO IpyIIaM U epuoaam
[Teproguueckoil CUCTEMBI C TOMOIIBIO MEAATOrA.
XapaKkTepu30BaTh XUMUYECKHUE 3JIEMEHTBI ITEPBBIX
TPEX MEPUOAOB, KNS, KAJbLHUA 10 UX MOJI0KEHUIO
B [lepuonnueckou cucreme /. . Menneneena.

CnenoBathb npaBuiiaM 0€30MacHOM pabOTHI B

71a00paTOpPUM MPHU UCIOIB30BAHUN XUMUYECKOM

MOCY/IbI U 000PYIOBAaHUS MO KOHTPOJIEM TI€/1arora.

BeicTpanBaTh pa3BEPHYTHIEC IMCHMEHHBIE U YCTHBIE

OTBETHI C OTIOPOW Ha MH(DOPMAITUIO U3 YICOHUKA U

CIIPABOYHBIX MATEPHUATIOB, TPAMOTHO HCIIOJIb30BaTh

V3YUYCHHBIN MOHATUMHBINA anmnapaTr Kypca XMuMHAH

MOCJIE CTPYKTYPHUPOBAHUS MaTepHuaa ¢

WCIIOJIb30BAHUEM KJIUIIIE.



Tema 9.
XyMHuuyecKas CBs3b.
OxucauTebHO-
BOCCTAHOBMTEJIbHbIE

peakuuu
(8 u)

npaktuku. J1. . MenneneeB — y4€HbIi,
neaaror v rpaxJaaHuH.

JdemoHncTpanumn

KOpOTKOHepI/IOI[HaH N JUIMHHOIICpHOaAHAaA

dbopmbl [lepuoauueckoit CUCTEMBI

xuMuueckux anemeHToB /. . Menpaeneena.

O3HaKOMJICHHE C 06pa3L[aMI/I MCTaJJIOB
N HEMCTAJJIOB.

JlaGopaTopHble M NpaKTHYecKue padoThI

JlaGopaTOpHBIiA OTBIT:
B3aumoeiicTBrE THAPOKCH A ITUHKA C
pacTBOpaM# KUCIIOT | IIEI0YeH

*NMEeKTPOOTPUIIATEIILHOCTD * aTOMOB
XUMHUYECKUX PJIEMEHTOB.

XUMHYECKast CBSI3b (MOHHAs, KOBAJICHTHAS
TOJISIpHAS ¥ KOBAJICHTHAS HETIOJISIpHAS ).
CteneHb OKUCIICHUS.
OKHCTUTETHFHO-BOCCTAHOBUTEIBHBIC
peaxuuu (OBP). IIporiecchl OKUCIEHUS U
BOoCCTaHOBJICHUS. OKUCITUTENN U
BOCCTaHOBUTEIIH.

JdemoHncTpanumn
OKHCINTEIHHO-BOCCTAHOBHUTEIBHBIC
peaKIuu: rTOpeHue, Peakiiy pa3ioKEHuUs,

Hcnonb30BaTh Npy BHIOJIHEHUH YYEOHBIX 3aJaHUIN
TEKCTbI yUeOHUKA MOCJE CTPYKTYPUPOBAHUS
Marepuasa, ClipaBO4YHbIE MaTEPUAJIbI
(ITeproanueckyro CUCTEMY XUMUYECKUX DJIEMEHTOB
. . Menpeneesa, Tabiuily pacCTBOPUMOCTH KUCIIOT,
OCHOBAaHUH U COJIEN B BOJE, DJIEKTPOXUMUYECKUN Pt
HaMpPsHKEHUN METAIIIOB).

Hcnonb30BaTh NpU BBIOJIHEHUN YY€OHBIX 3aaHUI U B
IIPOLIECCE UCCIIEA0BATEIBCKON 1EATEIBHOCTH HAYYHO-
MOIYJISIPHYIO JIMTEPATYPY XUMUYECKOTO COJIEPIKAHUS,
CIIpaBOYHbIEC MaTepHUalibl, pecypcol MIHTepHeTa nox
PYKOBOJACTBOM Iefarora

PackpbIBaTh CMBICT U3y4aeMbIX TOHSATHH IO/
PYKOBOJCTBOM II€/1arora.

OnpenensTe BUJ XUMUYECKOU CBSI3U B COEIMHEHUU C
UCIIOJIb30BAHUEM CXEM.

OnpenensTe CTENEHb OKUCIEHUSI XUMHYECKOTO
DJIEMEHTa 10 (GOPMYJIe €T0 COSTUHEHUS C
UCIIOJIb30BAHUEM aJITOPUTMA.

OrnpenensiTh 2JIEMEHT (BEIIECTBO) — OKUCIUTED U
AJIEMEHT (BEIIECTBO) — BOCCTAHOBUTEIIb.

OOBSACHATH CYUTHOCTh ITPOLIECCOB OKUCIIECHUS U
BOCCTaHOBJICHHSI.

CocTaBiaTh 3JIEKTPOHHBIN OajaHC ¢ Y4ETOM Yucia
OTJIaHHBIX U IPUHSATHIX SJIEKTPOHOB.



COEUHEHNUS CoCTaBIATh ypaBHEHNE OKUCIUTEIBHO-
BOCCTAaHOBHUTEJIBHON PEAKLMU 110 aIrOpUTMY pa3dopa
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHON PEAKLIUH.
Hcnonb30BaTh NpH BBHITOJIHEHUH YUEOHBIX 3aJaHUN

TEKCThI yueOHUKA MOCJe CTPYKTYPUPOBAHUS
MaTepuasa, ClipaBoYHble MaTepuabl (MEPHUOJIUYECKYIO
cucremy xumuueckux aneMeHToB . 1. Menneneesna,
Ta0JIUIly PACTBOPUMOCTU KUCJIOT, OCHOBAHUH U COJIeH B
BOJI€, DJICKTPOXUMHUYECKUN PsiJi HAIIPSKEHUN
METAJIJIOB).

9 KUIIACC
(2 4 B HeAento, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpEMsI)

IIpumepHbIe TeMBbI, OcHOBHOE cofepxaHue OcHOBHBIEC BU/BI AeSATEJIbHOCTH
pacKpbIiBaOIe o0yuyarommxcst
JAHHBIA pa3ae

NPOrpamMmsbl,
U KOJIMYeCTBO
4acoB, OTBOAUMOE
HAa UX U3yYeHHe

Paznen 1. BemecTtBo n xumuveckue peakuuu (17 u)




IToBTOpEeHuUe u
yriy0JieHue 3HAaHU I
OCHOBHBIX pa3/eJioB

Kypca 8 kiacca
(S 9)

ITepuonunueckuit 3axoH. Ilepuoanueckas
CHUCTEMA XUMHYECKUX JIEMEHTOB

. . Menpneneea. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XUMHUYECKHUX JIEMEHTOB MEPBBIX TPEX
NEPUOJIOB, Kalusl, KaJIbLU U UX
COEJIMHEHUI B COOTBETCTBUHU C MOJIOKEHUEM
3JIEMEHTOB B MEPUOAUYECKON CUCTEME U
CTPOEHUEM UX aTOMOB.

Knaccuduxanys u HOMEHKIATypa
HEOPraHWYECKUX BEIIECTB (MEXKyHa-pOaHAs
Y TpUBHUAJbHAs ). XUMUYECKUE CBOMCTBA
BEILIECTB, OTHOCSIIUXCS K PA3JIMYHBIM
KJIacCaM HEOPraHU4YeCKUX COCAUHEHUH, UX
FEHETUYECKAs CBSI3b HEOPTAaHUUYECKUX
BEILIECTB.

CrpoeHue BellecTBa: BUAbl XUMHUECKOMN
CBSI3H U TUIIbI KPUCTAUIMYECKUX PELIETOK.
*3aBUCUMOCTh CBOMCTB BEIIECTB OT UX
cTpoeHwus. *

JdemoHncTpanumn

1. Monenu KpUCTaInueCKuX PEeIIETOK
HEOPraHWYECKUX BELIECTB.

2. KopoTkonepuoiHasi ¥ JUIMHHOTIEPUOIHAS
dbopmbr [leproandaeckoir CUCTEMBI
XUMHU4YEeCKuX dy1eMeHToB [[. 1. MeHnaeneeBa

XapaKTepu30BaTh XUMUYECKHE AIIEMEHTHI IIEPBBIX
TPEX NMEPUOJOB, KAIHS U KLU 110 UX
nosioxeHuto B [lepuoanueckoii cucreme
. 1. Menneneesa ¢ 0IIopoil Ha aJlTOPUTM.

KnaccuduunpoBaTs 1 Ha3bIBaTh HEOPraHUYECKUE

BEILIECTBA U3YUYEHHBIX KJIACCOB C OMIOPOM HA CXEMY,

TaOJIUIly paCTBOPUMOCTH.

OnuceiBaTh 00111ME€ XMMUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KIaCCOB, MOATBEPKAATh CBOMCTBA
pUMepaMy MOJIEKYJISIPHBIX YpaBHEHUI
XUMUYECKUX PEAKIIUI C ONIOPOM Ha CXEMY.

OnpenensaTe BUJI XUMUYECKOMN CBA3U U THUII
KPUCTAJUIMYECKON PEIETKH BELIECTBA C ONIOPOM Ha
CXEMY.

[Iporro3upoBaTh CBOMCTBA BELIECTB B 3aBUCUMOCTHU

OT UX CTPOEHHS TI0CIIe IPeIBApUTEIHLHOTO pa3zdopa.

BeicTpanBaTh pa3BEPHYTHIE INCbMEHHBIE U YCTHBIE

OTBETHI C ONOPOU HA
nH}opMaIuio U3 yueOHHUKA U CITPABOYHBIX
MaTepuaioB, IPAMOTHO UCIIOJIb30BaTh U3YYEHHbIN
MOHATUMHBIN anmnapar Kypca XUMHH.

Hcnonp30BaTh OpH BHIMOJHEHUH YYEOHBIX 3a1aHUN
U B [IPOLIECCE UCCIIEOBATEIBCKOM NEATEIbHOCTH
HAy4HO-IIOIYJISIPHYIO JIUTEPATYPY XUMUYECKOTO
COJZIEPKaHHsl, CIIPABOYHBIE MAaTEPUAIIbI, PECYPCHI
HMHuTepHeTa moa pyKOBOJICTBOM IEAArora.




Tema 1. OcHOBHBIE
3aKOHOMEPHOCTH
XMMHYECKHX
peaxkumi

(4 9)

Krnaccudukaius XuMUYeCKUX peaKiuil mo
pa3NUYHBIM MpU3HaKaM (TI0 YHCTy U COCTaBY
YYaCTBYIOIINX B PEAKIIMU BEIIECTB, *I10
TEII0BOMY 3P (DEKTyY, O U3MEHEHHUIO
CTETIeHEH OKUCIICHHSI XUMUYECKHUX 2JICMEHTOB,
0 00PaTUMOCTH, IO YYACTHIO
KaraauzaTopa).*

*JK30- ¥ SHJIOTEPMHUUECKHIE PEaAKIINH,
TepMOXUMHUYecKue ypaBHeHUs. [loHsTHE O
CKOPOCTH XUMHUYECKOH peakuuu. [lonsiTie o
TOMOTEHHBIX ¥ T€TEPOTEHHBIX PEaKIIHsIX.
[Tonsitue 06 0OpaTUMBIX

¥ HEOOpATHUMBIX XUMHUYECKUX PEAKITUSX.
[ToHsiTHE O XUMUYECKOM PaBHOBECHH.
®dakTophbl, BIUSIONINE HA CKOPOCTh
XUMHYECKON peaklMy U MOJI0KEHHE
XUMHUYECKOT0 paBHOBECHS. *
OKHUCITUTENHHO-BOCCTAHOBUTEIBHBIE PEAKIIHH
(97IEKTPOHHBIN OalaHC OKUCTUTEIHHO-
BOCCTAaHOBUTEJILHON PEAKIIUHN ).

JdemoHcTpanumn

1. 3aBUCUMOCTh CKOPOCTH XUMHUUECKOI
pEeaKIuu OT Pa3InYHBIX (PaKTOPOB.

2. Bo3neiicTBre KataiauzaTopa Ha CKOPOCTh
XUMHYECKOU PEAKIINH.

3. [Ipumepsl HEOOPATUMBIX U OOPATHUMBIX
peaKIuu.

4. CmelieHne paBHOBECUSI XUMUUECKON
peaxKuuu.

PackpbIBaTh CMBICT U3y4aeMbIX OHATUNA U
MPUMEHSTH 3TH MOHITHUSA IPU ONUCAHUU CBOMCTB
BEIIECTB U UX MPEBPALCHUM.

KnaccudunupoBath XuMUUeCKue peaKkiiuu 1o
Pa3IMYHBIM MTPU3HAKAM.

YcranaBiuBaTh 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM
PEaKIMU OT Pa3IMUHBIX (DAKTOPOB MO/
PYKOBOJICTBOM YUMTEJIS.

[Iporno3upoBaTh BO3MOKHOCTH TPOTEKAHUS
XUMUYECKUX MTPEBPAIICHUN B PA3JIMYHbBIX YCIOBUAX
MOCJIe TIPEIBAPUTEIILHON paOOTHI.

OnpenensaTh OKUCIUTEND U BoccTaHOBUTENH B OBP.

CocTaBiATh 3JIEKTPOHHBIN 0ajlaHC peaKIuu.

[Ipon3BOAUTH BEIYUCIIEHUS IO XUMUYECKUM
YPaBHEHUSM I10 aJTOPUTMY.

BricTpaunBaTh pa3BEPHYTHIC IMCEMEHHBIE U YCTHBIE
OTBETHI C ONOPOI Ha MHGOPMAIIHIO U3 YICOHUKA U
CIIPABOYHBIX MAaT€PUAJIOB, TPAMOTHO UCIIOJIb30BaTh
V3YyYEHHBIN ITOHATUMNHBIN armapaTr Kypca XUMUH
IIOCJIE MPEBAPUTEIBHOIO CTPYKTYPHUPOBAHUS
Marepuania.

Hcnonp30BaTh NpH BHINOIHEHUH YUYEOHBIX 3aaHUN

Y B MPOLIECCE UCCIEA0BATEIBCKON ESITEIbHOCTH
Hay4YHO-TIOMYJISIPHYIO JTUTEPATYPYy XUMUUYECKOTO
COJIepKaHUsl, CIPABOYHbBIE MATEPUAIIBI, PECYPCHI
HNuTepHeTa nociae KOHCYJAbTAlMU C TIEJarorom.




Bopiuuciaenus

— KOJIMYECTBA BellecTBa, 00bEMa M MACCHI
pEareHTOB WK MPOIYKTOB 10 YPABHEHUSIM
XUMHUYECKUX PEAKIUN




Tema 2.
DJIEKTPOJUTHYECKA
sl JUCCONMAIHSI.
XuMHYeCKHe
peakuuu B
pacTBopax

(8 1)

Teopust 3JIEKTPOIUTUUECKON TUCCOIIUALINH.
DIIEKTPOIUTHI U HEANEKTPOIUTHI. KaTHoHBbI,
aHUOHBI. *MeXaHU3M JUCCOILIMAIMM BEIECTB
C Pa3JIMYHBIMU BUJAMHU XUMUYECKOU CBS3H.
Crenens nucconmanuu. *CHIBHBIC U cl1a0ObIe
3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa, yCcioBUs UX
npoTekaHus. MloHHbIE ypaBHEHUS pEaKIUu.
XHUMHUUYECKHE CBOMCTBA KUCJIOT, OCHOBAHUN U
COJIEH B CBETE MPEJICTABICHUH 00
3JIEKTPOIUTUYECKOM nucconmanuu. Cpena
pactBopa. [lonsiTue o ruaposn3e coeu.
KauecTBeHHbIE peaklMi HAa KATHOHbI

Y QaHUOHBI :XJIOPUI-, OPOMHUJI, HO3H]I-,
cynbdar-, KapooHaT-, cunukat-docdar-
AQHUOHBI, TUJIPOKCUA-UOHBI KATHOHBI
aMMOHHMS, MarHus, KaJbIlHs, aJIOMUHUS,
xKenesa 2+, 3+, IMHKA, MPUCYTCTBYIOIIHUE B
BOJIHBIX pacTBOpax..

JdeMoHCTpanuu

DneKkTpuueckas MpoOBOAUMOCTb PACTBOPOB
BEILECTB; IBUKEHNE NOHOB B AJIEKTPUUYECKOM
noJe.

OnbIThL, WITIOCTPUPYIOLINUE MPU3HAKU
MPOTEKaHUSI PEAKIUA HOHHOTO OOMEHA.
OMBITHI 110 OMPEACIICHUIO CPEABI B PACTBOPAX
coJiedt (xiopuaa Hatpusi, kKapOoHaTa HaTpus,
XJIOpUJa LUHKA).

JlaGopaTopHble U IpaKTHYECKHUE

PackpbIBaTh CMBICII U3y4aeMBbIX ITIOHATUH, & TAKKE
CMBICJI TEOPUH IEKTPOJUTHYECKON TUCCOLMALUU C
ONIOPOM HA CXEMBI.

OOBSACHATH MPUYUHBI JICKTPOIIPOBO/I-

HOCTH BOJIHBIX PACTBOPOB C IIOMOUIBIO II€1arora.
CocTaBiATh ypaBHEHUS TUCCOLMAIIMN KHUCIIOT,
IIEJI0YEH U COJICH, MOJIHbIC

Y COKpaIllEHHbIE MOHHBIE YPABHEHUS XUMUYECKUX

peaKkiii HOHHOTO OOMeHa.

[InaHupoOBaTh U OCYIIECTBIATH HA MPAKTUKE

XUMUUYECKUE IKCTIEPUMEHTHI, TPOBOJIUTD

HAOJIIOICHMSI, IeTIaTh BBIBOJIBI IO pE3yibTaTam

IKCIIEPUMEHTA TI0CIIe TPEeIBAPUTETHLHON pabOThI.

CnenoBatb npaBuiiaM 0€301acHOM pabOTHI B

7a060paTOPUU MPU UCTIOTB30BAHUNA XUMUYECKON

NoCyZbl U 000PYI0OBaHUS MO KOHTPOJIEM T1€/1arora.

[Ipon3BOAUTH BEIYUCIICHUS 110 XUMUYECKUM

YPaBHEHUSIM.

BricTpanBaTh pa3BEPHYTHIC IMCBMEHHBIE U YCTHBIE
OTBETHI C ONOPOI Ha MH(GOPMAIIUIO U3 YICOHUKA U
CIIPABOYHBIX MAaTEPUAIIOB, TPAMOTHO UCIIOJIb30BaTh
V3YYECHHBIN MOHATUMHBIN anmnapar Kypca XUuMHAH
IIOCJIE MPEIBAPUTEIBLHOIO CTPYKTYPHUPOBAHUSA
Marepuania.

Hcnonp30BaTh NpH BHIMOIHEHUH YUYEOHBIX 3aaHUN
U B IIPOLIECCE UCCIIEIOBATEIBCKOMN NEATENBHOCTH
Hay4YHO-IIOMYJISIPHYIO JIMTEPATYPY XUMUAUYECKOTO
COZIEP>KaHUs, CIPABOYHBIE MaTEPHUAJIbI, PECYPChI
HNHTepHeTa nociie KOHCYIbTaluU C NEAAroroM.




padoThI

JlaGopaTOpHBI OMBIT:

Ne8Peakunu noHHoro ooOMeHa B pacTBOpax
anekTposuToB: cyibdara meau(Il)

U EN0UH, KapOOHaTa HATPUS U COJITHOM
KUCJIOTBI, PeaKIUsl HEUTpaIu3alii MeX1y
TUJIPOKCUJIOM KU U COJITHOW KUCJIOTOM.
Ne9. KauecTBeHHBIE peaklIMM Ha HOHBI B

pacTBope.

[IpakTuueckas pabora:
Ne 1. Pemenue skcriepuMeHTaIBHBIX 33124 110
TeMe.

Brrunciaenust
— M0 YPaBHEHUSIM XUMUYECKUX PEAKIINI

Pa3znen 2. HemeTrasibl U UX coeqnHenns (24 )




Tema 3. O0masn
XapaKTepUCTUKA
XUMHYECKUX
3jemMeHTOB VIIA-

rpynnsl. I'ajiorensl
(4 1)

OO6m1as xapakTepuCTUKa TaJIOT€HOB.
OcoOEHHOCTH CTPOCHHSI aTOMOB ATUX
AJIEMEHTOB, XapaKTEePHBIE sl HUX CTETICHU
okucnenus. CTpoeHue u Guanyeckue
CBOMCTBA MPOCTHIX BEIIECTB — T'aJIOT'CHOB.
XUMHUYECKHE CBOWCTBA HA IPUMEPE XJI0pa
(B3aMMOJICHCTBUE C METANIAMH, HEMEeTaJlJIaMU
(BOJIOPOJIOM U KUCJTIOPOAOM), *1Iesiouamu™®).
XnopoBogopos. CoJistHast KUCIIOTA,
XUMHUYECKHE CBOMCTBa, *monydeHue™,
npuMeHeHne. KauecTBeHHbIC peakIuy Ha
rajioreHu1-uoHsl. *JlelicTBue xyopa u
XJIOPOBOJIOPO/a HAa OpraHu3M YesoBeka. *
Baxueiime xJopu/ibl 1 UX HaAXOXKJICHHUE B
IpUpOJIE.

JdeMoHCcTpanuu

Buneomartepuanbl: raJoreHbsl 1 UX
COCIMHEHHSI.

OO6pa3ipl XJIOPUIOB.

JlabopaTopHble H NpaKTHYEeCKHE PA0OTHI
JIaGopaTOpHBIA OMIBIT:

PacnioznaBanue Xnopua-uoHOB.

[Ipaktuueckas pabora:

Ne 2. TTosryyeHue COJISIHOM KUCIIOTBI, U3YUEHUE
€€ CBONCTB.

Beruuciaenus
10 YPAaBHEHUSIM XUMHYECKUX PEAKIIHIM.

OOBsICHATH O0LIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB HEMETAJIOB U UX COEAUHEHUM B IPEAEIax
MaJIbIX MEPUOO0B U TJIABHBIX MOATPYIII
[TeproanYECKON CUCTEMBI XUMUYECKUX DJIEMEHTOB
C Y4€TOM CTPOCHHSI UX aTOMOB C UCTOJb30BaHUEM
CXEMBEI.

XapakTepu3oBath GU3NIECKUE U XUMUYECKUE
CBOMCTBA MPOCTHIX BEIIECTB rajJOreHoB (Ha
puUMepe XJIOpa) U CIOKHBIX BEIIECTB
(X710pOBOIOPOIA, XJIOPUIA HATPHS ), CTOCOOBI UX
MOJIYYEHU s, TPUMEHEHUE U 3HAUYCHHE B MPUPOJIC U
YKU3HU YEJIOBEKA MOCJIE CTPYKTYPUPOBAHUS
Marepuana.

OnpeniensTh TaJOT€HUA-UOHBI B PACTBOPE C
WCIIOJIb30BaHUEM TaOHIIBI " XapaKTepHbIE PEaKINU
Ha aHUOHBI".

[InaHupoBaTh U OCYIIECTBIATH HA NMPAKTUKE
XUMHUYECKHUE IKCTIEPUMEHTHI, TPOBOAUTH
HaOJII0/ICHUS, JIeJaTh BEIBOJIBI TI0 pe3yIbTaTaM
AKCIIEPUMEHTA TI0CIIC TIPEIBAPUTEITHLHON PabOTHI.




Tema 4. O6man
XapaKTepUCTUKA
XUMHYECKHX
3JjieMeHTOB VIA-
rpynnsl. Cepa u eé
coeuHeHus (5 4)

OO6mras xapakTepucTuka ieMeHToB VIA-
rpy1mbl. OCOOEHHOCTH CTPOSHHS aTOMOB 3THX
3JIEMEHTOB, XapaKTEPHBIE JJI1 HUX CTETICHU
okucnenus. CTpoeHue u Guanyeckue
CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOJa U
CEepBlL.

AmnotponiHbie MOAUUKAIIUN KUCIIOPOJIa U
cepbl. XMMUYECKHUE CBOMCTBA CEPBHI.
BzaumopeiicTBue ¢ HEeMeETaLIaMU -
BOJIOPOJIOM M KUCIIOPOJAOM, METAILIAMH,
KOHLEHTPUPOBAHHBIMU a30THOM U CEPHOM
kucioramu. CepoBOOpO/I, CTPOCHHUE,
busnueckue

OOBsICHATH O0LIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB VIA-rpynnel 1 UX COEIMHEHUI
C YYETOM CTPOCHHMSI X ATOMOB C OIOPOM Ha CXEMY
"N3MeHeHne painycoB B IOATpynnax'.

XapakTepu3oBaTh GU3NUYECKUE
¥ XMMHUYECKHE CBOMCTBA MPOCTOTO BEIIECTBA CEPbI
U e€ CoeIMHEeHUN (CEpOBOAOPOIA, OKCUIOB CEPHI,
CEPHOM KUCIIOTHI, CYITh(}ATOB), CIIOCOOBI UX




U XUMUYECKHE CBONCTBA (KUCIOTHBIC U
BOCCTAHOBUTEIbHBIC). OKCUIIBI CEPBI KaK
peACTaBUTENIN KUCIOTHBIX OKcHaI0B. CepHast
KHUCJIOTA, (PU3NYECKUE U XUMUUECKUE
cBoMcTBa (00ITME KaK MpeCTaBUTEIsI Kacca
KUCTOT U *crnenuduyeckue™),NpuMeHeHHE.
Cepnucras KUCJIOTA.

*XUMUYECKHUE PeaKInu, JIeKAIUE B OCHOBE
MPOMBIIIJIEHHOTO CIIOC00a MOJIydeHUs CEPHOU
KHUCJIOTBI. ATIapaThl ¥ IPOTEKAIOIINE B HUX
poI1IecChl (Ha MpUMepe MPOU3BOICTBA CEPHOM
KHCJIOTHI). *

Comnu cepHOM KUCJIOThI, KaYeCTBEHHAS
peakuus Ha cyinbaT-uoH.

Haxoxnenue cepbl 1 €€ CoOeIMHEHU N

B Ipupojie. *XUMHUUECKOe 3arps3HeHne
OKpPYXaIoIeh Cpeibl COeTMHEHUSIMU CEPhI
(KUCIIOTHBIC TOXKIH, 3aTps3HEHUE BO3AyXa U
BOJ0EMOB), CIIOCOOBI €T0 MPEAOTBPAIICHUS. *

JdeMoHCcTpanuu

Konnekuuu (Buaeomarepuaisl): cepa u e€
COEMHEHMUS.

OOyrnuBaHue caxapa moJ JeHCTBUEM
KOHIEHTPUPOBAHHON CEPHOU KUCIIOTHI.

JlaGopaTopHble M npakTHYecKue padoThl
JlaGopaTopHBIEC OMBITHI:

Oo6napyxeHue cynb(aT-nOHOB.
B3aumopeiictBue paz0aBieHHON cepHOM
KHUCJIOTHI C IIMHKOM.

MOJy4YEHUsI, IPUMEHEHUE U 3HAYCHHUE B PUPOJIE U
YKA3HU YEJIOBEKA C OMOPOM HA CXEMY M IUJIaH.

OnpeaensaTe HAMYKE CYIb(aT-MOHOB B pacTBOpE.

OOBSCHATH CYITHOCTb SKOJIOTMYECKUX MTPOOJIEM,

CBSI3aHHBIX C TIEPEPaOOTKON COSTMHEHUM CEPhI

MOCJIE€ CTPYKTYPUPOBAHUS MaTepuania.

[InaHupOBaTh U OCYILECTBIATH HA MPAKTUKE
XUMUUYECKHUE IKCIEPUMEHTHI, TPOBOAUTH
HaOJIIOZICHUS, JIeJaTh BBIBOJIBI 10 pe3yJIbTaTaM
AKCIIEPUMEHTA.

CrnenoBath npaBmiiaMm 6€30macHON paboTHI B
71a00paTOPHUU MPHU UCTIOTB30BAaHUN XUMUYECKOM
MOCYJIbI U 000PYIOBaHUS 10 PYKOBOJICTBOM
nearora.

[Ipon3BOANTH BHIYUCIEHHUS IO XUMUYECKUM
YPaBHEHHUSIM I10 aJTOPUTMY.

Hcnonb30BaTh Mpu BBHITTOJIHEHUH YYEOHBIX 3aJaHUMN

TEKCThI yueOHUKa, CIIPABOYHBIEC MATEPHAIIBI

(ITeppoinuecKkyro CUCTEMY XUMHUYECKUX JIIEMEHTOB

. . Menneneesa, Tabiuily pacCTBOPUMOCTH

KHCJIOT, OCHOBAaHUM U COJIEH B BOJIE,

AIEKTPOXUMHUYECKUN psii HAPSHKEHUN METAIIJIOB).

Hcrnonbs30BaTh NpH BBITIOJIHEHUHU YUEOHBIX 3a/IaHHUM U

B IIPOLIECCE MUCCIIEN0BATEIBbCKON IESITEIBHOCTH

Hay4YHO-IIOIYJISIPHYIO JIMTEPATYPY XUMUAUYECKOTO

COZEP>KaHUs, CIPABOYHBIE MATEPHUAJIbI, PECYPCHI

HNHTepHEeTa nocae KOHCYJIbTAUY € MTE1aroroM




Tema 5. O0man
XapaKTepuCTHKA
XHUMHYECKHX
3JIeMeHTOB VA -
rpynmnsl. A3or,
(pochop u ux
cOoeIMHEeHUS

(7 1)

OO61ast XxapakTeprCTHKa HIEMEHTOB V A-

rpynnbl. OCOOEHHOCTH CTPOEHUSI AaTOMOB 3TUX

AJIEMEHTOB, XapaKTePHBIE IS HUX CTCTICHH
OKHCIICHUS.

A30T, pacipocTpaHeHHE B IPUPOJIE,
(du3nUecKre U XUMHYECKUE CBOWCTBA.
KpyroBoport azora B mpupoze.

AMMHaK, ero GU3NYECKHEe U XUMUYCCKUC
CBOICTBA, MOJyYeHue U npuMeHeHne. Conu
aMMOHMUS, UX (PU3UICCKUE U XUMHUCCKHUEC
CBOICTBa, NpuMeHeHHE. KauecTBeHHAas
peakiys Ha HOHbI aMMOHHSI.

A30THas KUCIIOTa, €€ PU3NIECKUE

¥ XUMHYECKHE CBOMCTBA (00IIHe KaK
IPEICTaBUTENS Kacca KUCIOT U
*crenuduueckue ™). * A3oTrcTast KMCIIOTA.

Hcnonp3oBaHue HUTPATOB U COJIEH aMMOHUS B

KayeCTBE MUHEPAIBbHBIX yI00peHui. *
XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIECH
Cpellbl COeIMHEHUAMH a30Ta (KUCIOTHBIE
JIOK[TH, 3arpsI3HEHNE BO3/TyXa, TOYBBI U
BOJIOEMOB).

docdop, *amnoTpornHbie MOAUDUKAIIH
dochopa*, puznueckne u XUMHIECKUE
CBONCTBA.

Oxcun dhochopa(V) u pocdopHas KucioTa,
du3nUecKre 1 XUMUYECKHUE CBONCTBA,
*nonydyenue. **KauecTBeHHas peakius Ha
dbocdar-uoHs. *

OOBsICHATH O0LIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB V A-TpyNIIbI U X COETUHEHUN
C y4ETOM CTPOECHHUS UX ATOMOB.

XapakTepu3oBaTh (PU3NYECKUE U XUMUUECKUE
CBOICTBA MPOCTHIX BeUIECTB a30Ta U pochopa u ux
COCAMHECHUH (aMMHUaKa, CojJeii aMMOHHS, a30THOM
KHUCIIOTBI, HUTPATOB, okcuaa dpochopa(V) u
dbochopHoit KucnoTel, pocdaros), CIOCOOBI UX
NOJIyYEeHHUsI, MIPUMEHEHUE U 3HAUYEHUE B IPUPOJIE
U )KM3HU YeJIOBEKa C UCIOIb30BAHUEM CXEMBI.

OnpenensiTe HOHBI aMMOHUS U (ochaT-uOHbBI B

pacTBOpE C UCIOJIH30BAHUEM TAOJIHIIBI

"XapakTepHble peakiuyi Ha KaTUOHBI U aHUOHBI'".

OOBSICHATH CYHUTHOCTH KOJIOTUUECKHUX MPOOIIeM,

CBSI3aHHBIX C HAXOKICHUEM COEUHEHUHN a30Ta U

docdopa B okpy:karolen cpese.

[TmannpoBaTh U OCYIIECTBIATH HA IPAKTUKE
XUMHYECKUE IKCIIEPUMEHTHI, IIPOBOIUTH
HAOJIIOICHHUS], JIeJIaTh BBIBOJIBI 110 pe3yjIbTaTaM
IKCIIEPU-MEHTA.

CnenoBathb npaBuiiaM 0€30MacHOM pabOTHI B
71a00paTOpUU NMPH UCIIOJIB30BAHUN XUMHUYECKOM
NOCyJIbl 1 000PyIOBaHUSI.

[Tpon3BOANUTH BHIYUCIEHHUS IO XUMUYECKUM
YpaBHEHUSIM.

Hcrnonbp30BaTh TP BHIMOJIHEHUH YY€OHBIX 3a/IaHUI
TEKCThl y4eOHHKA, CIPAaBOYHbIE MaTEpHUAaIIbI
(mepruoAMYECcKYI0 CUCTEMY XUMHUYECKHUX 3JIEMEHTOB
. N. Menneneesa, TabiuIly pacCTBOPUMOCTHU




*Ucnonb3oBanue (pochaTtoB B KAUECTBE
MUHEpAJIbHBIX y100peHUi. *3arpsi3HeHne
IPUPOJHBIX BOJOEMOB (ochaTamu.

JdemoHncTpanumn

Komnexkuuu: dhochop u ux coenuHEHUsI.
B3aumopelictBue KOHLIEHTPUPOBAHHOMN
A30THOM KUCJIOTHI C MEIBIO.

JlaGopaTopHblie M NIPpaKTH4YeCKHue PadoThI
JlaGopaTopHBIE OTBITHI:

1. B3auMoenicTBre cojiel aMMOHUS

C WIETOYBIO.

2. O3HakoMJIeHHE ¢ 00pa3liaMu a30THBIX U
dbochopHBIX yI0OpEHUH.

[Ipaktuueckas pabora:

No 10. ITonyyenue ammuaka, U3y4eHUE €T0
CBOWCTB.

Beruuciaenus
110 YPABHECHUSIM XUMHUYECKUX PEaKIINi

KHCJIOT, OCHOBAaHUM U COJIEH B BOJIE,
AIIEKTPOXUMHUYECKUH Psi/l HAMPSYKEHUH METAJIIOB).
Hcnonb30BaTh Npy BBIIOJHEHUN YY€OHBIX 3aJJaHUN

U B IIPOLIECCE UCCIIEA0BATEIBCKOU NEATEIbHOCTH
Hay4HO-TIOMYJISIPHYIO JIUTEPATYPY XUMHUUYECKOTO
COJZIEpKaHHUsl, CIIPAaBOYHBIE MaTEPHUAbl, PECYPChI
MHTepHeTa 1ocie KOHCYIbTalUu C I1e1aroromMm

Tema 6. O0mas
XapakrTepuc-
THKA XUMHYECKUX

VYrnepon, astoTponHbIe MOAU(PUKAIIAN
rpadut, anmas. Baumoneiicteue ¢
MeTaJulaMu, HEeMeTallJIaMu,

OOBsICHATE 00ITHE 3aKOHOMEPHOCTH B U3MEHEHUH
CBOKWCTB 371€MEHTOB [V A-rpymribsl 1 uX COe JMHEHU I
C YYETOM CTPOEHHUS UX ATOMOB.




3jieMmeHTOoB IVA-
rpyInIbI.

Yriaepoa u KpeMHU
U MX COCAUHCHUA

(8 1)

KOHILICHTPUPOBAHHBIMU a30THOU U CEPHOMU
KHUCJIOTAMHM, pAaCIIpOCTPAaHEHUE B IPUPOJE,
du3nIecKue U XUMHUUECKHUE CBOMCTBA.
Ancopbuus. Kpyrosoport yriepoaa

B IIPUPOJIE.

Oxkcuapl yraepoaa, ux Gusndeckue

Y XUMHYECKHE CBOICTBA, UX JACHCTBHE

Ha JKMBBIE OPraHU3MBI, OTYYCHHE

U IpUMEHEeHHe. *DKOJOruuecKre mpoodIeMbl,
CBA3aHHbIE ¢ okcuaoM yriepoaa(IVv);
TUMNoTe3a M00aNIbHOTO MOTETUICHHS! KIIUMATA;
NapHUKOBBINA dPPekT. *

VYronpHas KHCIIOTa U €€ CoJu, uX (PU3NIEeCKue
U XMMHUYECKHE CBOMCTBA, MOJyYEHUE U
npuMmeHeHue. KadecTBeHHas peakius Ha
KapOOHAT-MOHBL

*[IepBoHauagbHBIC TOHATHSI 00 OPraHUYECKHUX
BEIIECTBAX KaK O COCIMHEHUAX yriepoa:
0coOeHHOCTH cocTaBa U cTpoeHus. [lonstue o
OMOJIOTUYECKU BaXKHBIX BEIIECTBAX: KUPAX,
Oenkax, yriaeBojaax. MarepuaabHOE €MHCTBO
OpPraHUYECKUX U HEOPTaHUYECKUX
COETMHEHUI. *

*KpeMHuii, ero (pu3n4ecKue u XUMHUIECKHUE
CBOMCTBa (Ha IpUMEPE B3AUMOICHCTBUS C
MeTaJIaMU U HEMETaJJIaMHt ), TIOJTy9YCHUE U
MPUMEHEHHE B DJIIEKTPOHUKE. *

*CoenuHeHust KpemHus B ripupoje. OOiue
npeacTaBiaeHus 00 okcuae kpeMaus(IV) u

XapakTepu3oBaTh GU3NIECKUE U XUMUYECKUE
CBOMCTBA MPOCTHIX BEIIECTB YIIEpoia U KPEMHUS U
WX COCIMHEHUH (OKCUIOB yTJIepo/ia, YroJIbHOM
KHUCJIOThI, KAPOOHATOB, OKCUJIa KPEMHUS,
KPEMHHEBOW KHUCJIOTHI, CJIIMKATOB), CIIOCOOBI UX
MOJIyYeHU s, MPUMEHEHNE U 3HAaUCHUE B MPUPOJIE U
YKU3HU YEJIOBEKA.

OmnpenensTh KapOOHAT- U CUITUKAT-

HOHBI B pPaCTBOPE.

OOBSCHATH CYITHOCTD SKOJIOTMYECKUX TTPOOIIEM,
CBSI3aHHBIX C HAX0XKJICHUEM YTJIEKUCIIOTO Ta3a B
OKpYKaIOIIEH Cpelie.

NnnmrocTpupoBaTh B3aUMOCBSI3b HEOPTaHUUECKUX
COEIMHEHUH yrIepo/ia U OPraHNYeCKUX BEIIECTB
M0J1 pyKOBOJICTBOM YUMTEJIA.

[InaHupoBaTh U OCYIIECTBISATHh HA MPAKTUKE
XUMUYECKUE IKCIIEPUMEHTBI, IPOBOIUTH
HAOJIIOICHMSI, IeTIaTh BBIBOJIBI 10 PE3YJIbTaTaM
HKCIIEPUMEHTA TOCTIE MPeBAPUTENHEHON pabOTHI.
CnenoBatb npaBuiiaM 0€30MacHOM pabOTHI B
71ab0paTOpUU MPU UCTIONTH30BAHUN XUMUYECKOM
NOCYJIbl 1 000PyIOBaHUSI.

Hcnonbp30BaTh TP BBIOJIHEHUN YY€OHBIX 3a/IaHHIM
TEKCThl y4eOHUKA, CIPAaBOYHbIE MaTEPHUAIIbI
(ITeproiueckyto CUCTEMY XUMUYECKHUX AJIEMEHTOB
1. . MenneneeBa, Tabauily pacCTBOPUMOCTH
KHCJIOT, OCHOBAHHUM U COJICH B BOJIE,
ANEKTPOXUMHUYECKUM sl HAMPSIKEHUI METaJJIOB)
MOCJIe KOHCYJIbTAIIMU C TIEAarorom.




KpeMHUEBOU kucnote. CHIMKAThI, UX
UCIIOJIb30BaHUE B OBITY, MEJIUIIMHE,
IIPOMBIIUIEHHOCTH. Baxknenmue
CTPOUTEJbHBIE MATEPHUATIBI: KEpAMHUKA, CTEKIIO,
IIEMEHT, 0€TOH, kKene300eToH. [Ipobiaembl
0€30IacHOr0 UCIOJIb30BAHUSI CTPOUTEIBHBIX
MaTepHuasoB B MOBCETHEBHOMN XKU3HU. *

JdemoHcTpanumn

Mopenu KpUCTaJNIMYECKUX PEMETOK aIMasa,
rpagura, MOJIEKYJIbl QysiepeHa.
AncopO1ust pacTBOPEHHBIX BEILIECTB
aKTUBUPOBAHHBIM yriaéM. [Iporusoras.
Buneomarepuaibl: CUIMKaTHAs
IIPOMBIIIJIEHHOCTb.

Mopaenu MOJIEKYJI OPraHMYECKUX BELIECTB.

JlaGopaTopHble M NIpaKTHYeCKHe PadoThI
JlaGopaTOpHBI OIBIT:

KauecTBennas peakiusi Ha KapOOHAT-HOH.
[IpakTrdeckue pabOTHI:

Ne 11. [TonyueHue yriekucioro raza u
M3y4EHHE €ro CBOMCTB. KauecTBeHHas peakuus
Ha KapOOHAT-NOH.

No 12. Pemnienue sKcriepuMeHTaIbHBIX 3a/1a4
o teMe «Hemerais.

Bobruucienus

10 YPaBHEHUSIM XUMUYECKUX PEAKINH, €CIu
OJIMH U3 PEareHTOB JaH B BUJI€ BOJHOTO
pacTBOpa C U3BECTHOM MacCOBOM JOJIEH.

Hcnonb30BaTh NPy BBINIOJHEHUN YUY€OHBIX 3aJaHUN
U B IIPOLIECCE UCCIIEN0BATEIBCKON ACATEIbHOCTU
HayYHO-IIOIIYJIIPHYIO JIMTEPATYPy XUMUAUYECKOIO
COZEpKaHUsl, CIIPaBOYHbIE MaTEPHUabl, PECYpChI
HMuTepHeTa 1ocae KOHCYAbTalUU C IIEAArOrOM.




Pa3znen 3. Mertayibl u ux coegunenus (20 )

Tema 7. O0mue

CBOMCTBA METAJLJIOB
(4 1)

OO6m1as xapakTepuCTUKa XUMUUYECKUX
3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX
nonoxeHnus B [lepuoguueckon cucreme

XUMHYeCKuX d1eMeHToB 1. 1. MenneneeBa n

cTpoeHusi aroMoB. CTpoeHHEe METaJIIOB.
Merannnyeckas CBsi3b U MeTaJlInyecKas
KpUCTAJUINYECKAs PEIETKA.
DIEKTPOXUMHUYECKUI P HAMIPSKEHUM
MeTaioB. U3ndeckrue U XUMUYECKUe
cBoiicTBa MeTaioB. *O01ue cnocoObl
nojiyueHust MetajuioB. [loHsTHEe 0 KOppO3UU
METaJJIOB U OCHOBHBIE CIIOCOOBI 3aIIUTHI OT
koppo3uu. CruiaBsl (CTalb, YyT'yH,
TIOpATIOMUHUMN, OpOH3a), X IPUMEHEHUE B
OBITY ¥ IPOMBIIIJIEHHOCTH. *

JdeMoHCTpanuu

O3zHakomIleHHe ¢ o0pa3liaMi METaJIOB U
CIUTaBOB, UX (PU3UUYECKUMU CBONCTBAMHU.
Mojenu KpuCcTalsIMueCKUX PEETOK
METAJLIOB.

Buneomarepuansl: KOppo3us METAIIOB.

JlabopaTopHble H NpaKTHYECKHE PA0OTHI
JlabGopaTopHBIEC OTBITHI:

O3znakomiieHHe ¢ 00pa3iaMu CIIJIaBOB
METaJIOB.

3aBUCUMOCTH CKOPOCTH PEAKIIMHA METaJlIa C
KHACJIOTON OT MPUPOJIBI METAJIIA.

PackpsIBaTh CMBICH U3y4aeMbIX OHATUNA U
MPUMEHSTH 3TU MOHATHUA IPU ONUCAHUU CBONCTB
BEIIECTB U UX MPEBPALCHUM.

OOBsICHATH O0OLIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOWMCTB AJIEMEHTOB-METAJIOB U UX COETMHEHUM C
Y4ETOM CTPOCHUSI UX aTOMOB.

XapakTepu30BaTh CTPOSHUE METAILIOB, OOIIINE

bU3UYECKre U XUMHUYECKHUE CBOMCTBA METAJIJIOB.

XapakTepu30BaTh OOIIHE CIIOCOOBI MOTYUYCHUS

METAJIOB MOCJIE CTPYKTYPUPOBAHUSI MaTepuaa.

CrnenoBath npaBmiaM 0€30MacHOi pabOThI B

7a060paTOPUU MPU UCTIONH30BAHUNA XUMUYECKON

MOCYbl U 000PYI0BaHMUS.

[Ipon3BOANTH BHIYUCIEHHUS IO XUMUYECKUM
YPaBHEHUSIM.

Hcnonb30BaTh IpH BBHITTOJIHEHUH YYEOHBIX 3aJaHUIN

TEKCThI yueOHUKa, CIIPABOYHBIEC MATEPHAIIBI

(ITepponueckyto cUCTEMY XUMHUYECKUX JIIEMEHTOB

J1. 1. MenneneeBa, TaOIHIly paCTBOPUMOCTH

KHCJIOT, OCHOBAaHUM U COJIeH B BOJIE,

AIEKTPOXUMHUYECKUN psii HAPSHKEHUN METAIIIOB).

Hcrnonp30BaTh NMpY BBINOJHEHUN YYEOHBIX 3aJaHUI

Y B MPOLIECCE UCCIEA0BATEIBCKON IESITEIbHOCTH

Hay4YHO-IIOIYJISIPHYIO JIMTEPATYPY XUMUUYECKOTO

COZEp>KaHUsl, CIIPABOYHBIE MaTEPUAIIbI, PECYPCHI

HNHTepHeTa nociie npeaBapuTeENbHON KOHCYIJIbTAlUN

C MeIaroromMm




Boruuciienus
— I10 YPABHEHUAM XUMHUUYECKUX PEAKLINH,
€CJIM OJIUH U3 PEAreHTOB COJIEPKUT IIPUMECHU

Tema 8. Baxxuneinmue
MeTAJLJIbI M X
COCIMHEeHUS

(16 9)

Il{enounsie meTaiuibl. [lomoxeHuEe B
[Tepuonnyeckoi cUCTEME XUMUYECKUAX
anemeHToB Jl. 1. MeHnneneeBa, CTpoeHue
atoMoB. HaxoxeHnue B mpupoje.
duznyeckrue U XUMUIECKHEe CBOMCTBaA (Ha
npumepe HaTpus U Kayusi). OKCUJIbI U
TUJPOKCHUIBI HATpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJJIOB M UX COCAUHEHUI.
[IlemouHO3eMEIbHBIC METAJIIbl MAarHUM U
KaJIbIIU, CTpOoeHUE aToMOB. [lonoxxeHue B
[Tepuonnydeckoi cuCTeMe XUMHUECKUX
anemenToB JI. 1. MenneneeBa. Haxoxaenue B
npupojae. PU3nyecKkue U XUMUYECKUe
cBoucTBa. BaxkHele coequHEHNST KaabIIUs
(okcua, THIAPOKCHT, COTH). *IKECTKOCTH BOJIBI
U CIIocoOBI €€ ycTpaHeHus. *

Anromunuii. [Tonoxenue B Ilepuoandeckoit
CHCTEME XUMHYECKUX dJIeMeHTOB JI. U.
MemnneneeBa, ctpoenue aroma. Haxoxaenue B
npupojie. PU3NUECKUE U XUMHUYECKUE
cBoiicTBa. AM(pOTEpHBIE CBONCTBA OKCUIA U
THUJIPOKCH]IA.

Kene3o: cocras, CBOMCTBA U NOJTyYCHHUE.
[Tonoxenue B [leprnonnueckoit cucreme
XUMHU4YeCcKuX 3yeMeHToB /. . MeHaeneena,
ctpoeHue aroma. Haxoxaenue B mpupoze.

OOBSICHATH 0011IME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 2JIEMEHTOB-METAJJIOB B TPYIIAX U UX
COCJIMHEHUM C YYETOM CTPOCHUS UX ATOMOB.

XapakTepu3oBaTh PU3MUECKUE U XUMUYECKUE
CBOMCTBA MPOCTHIX BEIIECTB METAJIOB U UX
COCIMHEHHM (OKCUIOB, TUAPOKCHUJIOB, COJIECH) ¢
OTIOPO# Ha CXEMY, CTIIOCOOBI UX MOJTYyUCHHUS,
MPUMEHEHHE U 3HAUYCHHUE B IPUPOJIE U KU3HU
YeJI0BEKa.

Pacnio3naBath ¢ MOMOIIBI0 KAYECTBEHHBIX PEAKITUI
VMOHBI METAJUIOB (MarHusl, KaJablUs, AJIFOMUHUS,
IIMHKa, kenesa (2+), xxenesa (3+), meau (2+) ¢
UCIIOJIb30BaHUEM Ta0IHIIbI " XapaKTepHbIE PeaKIuu
Ha KaTHOHBI".

[InaHnpoBaTh U OCYIIECTBISATHh HA MPAKTUKE
XUMHUYECKUE IKCTIEPUMEHTHI, IPOBOIUTH
HAOJIO/ICHUS, IENIATh BBIBOJIBI IO PE3yJbTaTaM
HKCIIEPUMEHTA.

CnenoBathb npaBuiiaM 0€30MacHOM pabOTHI B
71a00paTOPUN IPH UCTIOJIH30BAHUU XUMHYECKOM
NOCYJIbI M1 000PYIOBaHUSI.

[Tpou3BOAUTH BHIUUCICHUS IO XUMUYECKUM
YpaBHEHUSIM.

BricTpanBaTh pa3BEpHYThIE TUCbMEHHBIE U YCTHBIE
OTBETHI C OMOPOM Ha MH(POPMALIUIO U3 YUEOHUKA U
CIIPaBOYHBIX MATEPUAIOB, TPAMOTHO MCHOJIb30BAThH




du3nyecKne U XUMUIECKHIE CBONCTBA.
Oxkcuasl, ruapokcuasl u conu xeneza(ll)
u xene3za(lll).

JdemoHcTpanumn

B3aumonencTBue HaTpus ¢ BOJOM.
OkpamuBaHue MjIaMeHu HOHAMU HATPUA U
KaJIus.

OxkpamBaHue MJIaMeHU HOHAMH KaJIbIIUSL.
B3auMoeiicTBrue OKCHIa KaJabIUA C BOJIOU.
Buneomarepuanel: ropeHue xkee3a B
KUCJIOPOJE U XJIOpE.

JlaGopaTopHble 1 IpakTHYEeCKHE PA0OTHI
JIaGopaTopHBbI€ OIBITHI:

O3HakomIleHHE ¢ 00pa3iiaMu AIFOMUHUS U €T0
CILJIaBOB.

AmdoTepHbIe CBONCTBA THIPOKCUAA
ATIOMHUHUSL.

KauecTBeHHbIE peaklIMM Ha HOHBI KEJE3a.
[TpakTrdeckue pabOTHI:

No 13. Pemnienue skcriepuMeHTaIbHBIX 3a/1a4
1o Teme «MeTanibly.

Beruuciaenus
110 YPAaBHEHUSIM XUMHYECKUX PEAKIIHM.

V3Y4YECHHBIN ITOHATUMHBIN anmapar Kypca XuMUH.
Hcnonb30BaTh Npy BHIOJIHEHUH YUEOHBIX 3aJaHUI
U B [IPOLIECCE UCCIIEI0BATEIBCKON NEATEIbHOCTH
HayYHO-IIOIYJIIPHYIO JIMTEPATYPy XUMUYECKOIO
COZEpIKaHUsl, CIIPaBOYHbIE MaTEPHUabl, PECYpChI
HMHuTtepHeTa 1ocie npeaBapuTebHON KOHCYJIbTallUuN
C IIeJaroromM

Pa3znen 4. Xumus u okpyxawmas cpeaa (3 4)

Tema 9. BenrecrBa u
MaTepuabl B

*HoBwle MmaTepuaibl U TeXHOJIOTUHU. BemecTra
Y MaTE€pUAIbl B TOBCETHEBHOM KU3HU

XapakTepu30BaTh pOJib XMMUU B PA3JIMUHBIX chepax
JESATETbHOCTH JIFOJIEN, OCHOBHBIEC BELIECTBA U




JKU3HH Y€JI0BCKA

(3 1)

YyenoBeka. XUMHUS U 310poBbe. bezomacHoe
UCITOJIb30BAHUE BELIECTB U XUMUYECKUX
peakuuii B ObITY.

[IprpoaHbIe HICTOYHUKU YIIIEBOAOPOIOB
(YyroJib, IPpUPOJIHBI Ta3, HEPTH), MPOAYKTHI UX
nepepaboTKH, UX POJIb B OBITY U
IIPOMBIIIJIEHHOCTH.

OCHOBBI PKOJIOTMYECKON TPAMOTHOCTH.
XHUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH
cpenbl (MpeaenbHO JOIMyCTUMAas
KoHIeHTpanus Bemects — [1JIK).

Ponb xuMuu B perieHnn SKOJIOTHYECKUX
npobiem. *

MaTepHaIIbl, MPUMCHSIEMbIC B )KH3HU COBPEMEHHOTO
YeoBeKa.

OOBSCHATH YCIOBUS O€30MMaCHOTO UCTIOJIb30BAHUS
BCIIECTB U XUMHYCCKUX PEAKIIHH B OBITY.

AHaTU3UPOBATh U KPUTHIECCKU OIICHUBATH
UHGOPMAITUIO O BIUSHUN TIPOMBIILICHHOCTH,
CENIbCKOTO XO3sIIICTBA, TPAHCIIOPTa U JIp.

Ha COCTOSIHHE OKPY)KAIOIICH CPeJIbl.

YMeTh OKa3bIBaTh MEPBYIO IOMOIIH TIPH

XUMHYECKUX 0’KOTaX U OTPABIICHUSX.

[TpuHMMaTh yyacTHe B 00CYXICHHH MPOOIeM
XUMHYECKOW U SKOJOTHYCCKON HANPaBJICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO TIO3HIIHIO 110 Ipo0IemMe
¥ TIpeJiaraTh BO3MOXKHBIE TTyTH €€ PelIeHHUsI C
OIopoit Ha MH(pOPMAIIHIO U3 YIeOHUKA 1
CTIpaBOYHBIC MAaTEPHAIIBI, pecypchl IHTepHEeTA.




KPUTEPUHU N HOPMbI OLIEHKHU ITPE/IMETHBIX PE3YJIbTATOB
OBYYAIOILIUXCHA C 31IIP 11O XUMHUHU

OLEHKA YCTHOI'O OTBETA

OTMeTKa «5»:

- OTBET MOJIHBIN U MPaBWIbHBIN HA OCHOBAHUY U3YUYEHHBIX TEOPHIl;

- MaTrepuang U3JIOKEH B OINPEACICHHON JOTMYECKOW TMOCIeN0BaTeIbHOCTH,JIUTEPATYPHBIM
SI3BIKOM;

- OTBET CaMOCTOSTEIILHBIN.

OTMeTKa «d»;

- OTBET MOJIHBIN U MPABUJIbHBIN HA CHOBAHUHW U3YYEHHBIX TECOPHUIl;

- MaTepuall U3JIOKEH B ONPEICIICHHON JIOrMYECKON MOCIeA0BATEIbHOCTH, MPU 3TOM JOMYIIEHBI JIBE-
TP HECYIIECTBEHHBIC ONTUOKH, HCTIPABJICHHBIE 110 TPEOOBAHUIO YUHUTEIIA.

O1meTka «3»:

- OTBET IOJIHBIM, HO MPU ATOM JIOIYIIIEHA CYIIIECTBEHHAs OIIMOKA UJIU OTBET HETIOJIHBIN, HECBSA3HBIM.

O1MmeTKa «2»:

- TIpU OTBETE OOHAPY)KEHO HEIOHWMAaHHUE YYalluMCS OCHOBHOTO COJEp)KaHUs yuyeOHOTro maTepuaia
WIM JIONYIICHBI CYIIECTBEHHBIC OIIMOKM, KOTOPBIC YYAIIMICSA HE MOXKET HMCIPABUTh NPH HABOISIIUX

BOIIPOCAX Y4YUTEIsl, OTCYTCTBUE OTBETA.
OHEHKA TIPAKTHYECKHX PABOT

OT1MeTka «5»:

- paboTa BBITIOJIHEHA MOJIHOCTHIO U TIPABMIIHHO, C/IETaHbl TPABUIIHHBIC HAOIIOACHUS U BHIBOIBI;

- DKCHEPUMEHT OCYIIECTBJICH MO IJIaHy C YYETOM TEXHUKHU 0€30MacHOCTH U MpaBUi pabOTHI €
BEIIECTBAMU U 000PYyI0BaHUEM;

- MPOSIBJIICHBl OPTraHU3ALMOHHO - TPYAOBBIE YMEHHUS, MOJJAEPKUBAIOTCS YUCTOTa paboyero mMecra u
NOPSIIOK (Ha CTOJIEe, SKOHOMHO HCIOJIb3YIOTCSI PEAKTUBBI).

OT1MeTKa «4»:

- paboTa BBINOJHEHA MPABUIBHO, CHETaHbl MPaBWIbHbIC HAONIOACHUS M BBIBOJbI, HO MIPHU ITOM



AKCIIEPUMEHT MPOBEAECH HE MOJHOCTHIO MJIM JOIMYILIEHbl HECYIIECTBEHHBIE OIMOKHA B padoTe C BEIIECTBAMHU
1 000pyZJOBaHUEM.

OtMeTKa «3»:

- paboTa BBIMIOJIHEHA MPaBUJIBHO HE MEHEE YeM HAIOJIOBHHY WJIM JIOMYILIEHA CYIIECTBEHHAs! OlINOKa
B XOJI€ IKCIIEPUMEHTA B 00BICHEHHUH, B 0(DOPMIIEHUH PabOThI, B COOIIOACHUH MTPAaBUJI TEXHUKU O€30MaCHOCTH
Ha paboTe C BelecTBaMu U 000pyA0BaHHEM, KOTOpask UCIIPABISIETCS 0 TPEOOBAHUIO YUUTEIIS.

OTMeTKa «2»:

- nomyieHbl 1Be (M Oojee) CyllecTBEHHblE OMMOKM B XOJ€: JKCHEpPUMEHTa, B OOBACHEHHH, B
opopmiieHMH pabOThI, B COOJIFOJCHUU TpPaBWJI TEXHUKU OE30MAaCHOCTU MPU paboTe C BEIIECTBAMH U
000pyA0BaHUEM, KOTOPbIE yUAILTUHCS HE MOXKET UCIPABUThH JIa)Ke MO TPEOOBAHUIO YUUTEIIS;

- paboTa He BBINOJIHEHA, Y YYaIlErocs OTCYTCTBYET IKCIIEPUMEHTAIbHBIC YMEHUSI.



IHOYPOYHOE IVIAHUPOBAHME 11O XUMHUH 8 KJIACC

Koin4yecTBO 4acos

JIeKTPpOHHBbIe N poBbIE

IJJIQI Tema ypoka Beero Kontpoabubie | IlpakTuueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypchl
[Ipenmer xumun. Ponb xumun B
KW3HU YenoBeka. Tena u | Bubmmorexa LOK
https://m.edsoo.ru/ff0d210c
BEIIECTBA
[TonsiTvie 0 MeToAaX MO3HAHUS B | bubnuoreka [JOK
XUMUHU https://m.edsoo.ru/ff0d227e
ITpakTudeckas padora Ne |
«IIpaBuna paboTel B 1abopaTopun 1 bubmmnorexa [{OK
U TIpUEMBI 0OpaIeHus ¢ https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAHUEM)
YucTtele BeniecTsa 1 CMECH. 1 bubmmoreka IIOK
Crnioco0nI pa3aeseHus: cMece https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padora Ne 2
«Il’)asneneHHe cﬁeceﬁ (Ha mpumMepe | bubmmorexa LIOK
. https://m.edsoo.ru/ff0d28c8
OYHCTKHU [MOBAPEHHOU COJIN)»
ATOMBI U MOJIEKYJIBI | bubmorexa LIOK
https://m.edsoo.ru/ff0d2a6b¢
XUMHUYECKHE AJIEMEHTHI. 3HAKH
(CI/IMBOJeI(IiI) )(:HaM:IqSCKHX ’ 1 bubmorexa OK
https://m.edsoo.ru/ff0d2be8
AJIEMEHTOB
[IpocTeie U clIO)KHBIE BEIIECTBA 1 bubmmoteka [JOK




https://m.edsoo.ru/ff0d2a6¢c

bu6anorexa [JOK

pa3liokKeHUs, 3aMeIeHUsI, OOMEHA)

? ATOMHO-MOTIEKYIPHOE yieie https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSTHCTBA COCTaBa
10 BelecTB. Xumuueckas Gopmyiia. bubnuoreka [JOK
BaneHTHOCTh aTOMOB XMMHYECKUX https://m.edsoo.ru/ff0d2eae
3JICMEHTOB
OtHocuTenbHAs aTOMHAs Macca.
11 OTHOCUTENBHAS MOJIEKYIISIpPHAs bubamorexa [OK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10151 XUMHYECKOI0 bu6anorexa IJOK
JJIEMEHTA B COSIUHEHNH https://m.edsoo.ru/ff0d350c
13 KomuuecTBo BemniectBa. MoJb. bu6anorexa LIOK
Mornspnas Mmacca https://m.edsoo.ru/ff0d5230
14 dU3nYeCcKrue 1 XUMUYECKHUE bubnuoreka [JOK
SIBJICHUSI. XUMHYECKAs peakiius https://m.edsoo.ru/ff0d37fa
15 [Ipr3Haku U yCiaoBUS POTEKAHUS bubnmnorexa [IOK
XUMHUYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al 6
16 3aKOH COXpaHEHUS MacChl bubnmoreka [JOK
BEIIECTB. XUMUYECKHE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brrunciaenus KoimdyecTBa, MacChl
17 BemecCTBz o y;aBHeeI:HHB/; - bubnmoreta LIOK
. https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEAKIIHI
KnaccmubHKauHﬂ XUMHYICCKHUX Bu6mmorexa LIOK
18 peakiuil (coeIuHeHus,

https://m.edsoo.ru/ff0d3f34




M. B. JIoMOHOCOB — y4€HBIN-

bu6mnorexa [JOK

19| ommaonemuot. OGobmerwe https://m_edsoo.ru/ff0d40c4
cUCTEeMaTH3allusl 3HAHUM
Kontponbhnas pa6ota Nel o teme
20 «BeHTlpecma u fHMquCKI/Ie bubmmorexa HOK
https://m.edsoo.ru/ff0d4290
peaKIum»
Boznyx — cmecsk razos. CoctaB
21 30355)(&1. Kucnopon — anemeHT u Bubmmorexa LOK
https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
dusnuecKkrue U XUMUIECKUE
2 CBOMCTBa KHCIOpoJa (peakiuu bubnuoreka [JOK
okucienus, ropenue). [louarue 06 https://m.edsoo.ru/ff0d4614
OKCHIaX
CriocoObl moTyYeHus: KUCI0poa B
73 1abopaTtopuu U bubamnorexa [IOK
poMBbIIIEHHOCTH. [IpriMmeHeHune https://m.edsoo.ru/ff0d497a
KHUCTIOpoaa
TennoBoit ekt xuMmuueckoi
€aKII1H, IOHSITHUE O
24 IT)elecl)XI/IMI/II+IeC‘,I<0M YPaBHEHUH bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- U SHJIOTEPMUYECKHUX
peakiusx
Tormuso (HedTh, yrois 1 MeTaH).
25 3arpsi3HEHHE BO3/1yXa, CIIOCOOBI bubmorexa HOK
’ https://m.edsoo.ru/ff0d4c4a
€ro npeaoTBpallieHus
26 [TpakTrueckas padota Ne 3 mo bubnmoteka [JOK




teme «Ilonyuenue u cobupanue
KHUCJIOPOJIa, U3YUEHHUE €T0
CBOWCTB»

https://m.edsoo.ru/ff0d4ae2

Bonopon — aneMeHT u mpocToe

bu6anorexa [JOK

27 | vemectso. Haxoxaenne 5 https://m.edsoo.ru/ff0d4dd0
IpUpPoOIe
du3nUeCcKue ¥ XUMHYCCKHE
28 cBoiicTBa Bojiopoaa. [Ipumenenue bubmmorexa HOK
https://m.edsoo.ru/ff0d4dd0
BOZIOpO/A
bu6anorexa IIOK
29 | Tlomsrie 0 KuCIOTAX H COILIX https://m.edso0.ru/ff0d50d2
30 Crnioco0sI MoTydeHus BOJIOPOia B bu6anorexa LIOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
IIpaxTrueckas padora Ne 4 o
31 TGII)VIG «HonyquI;Ie U coOMpaHue bubnmorexa [IOK
. https://m.edsoo.ru/ff0d4f42
BOJOpOa, U3YUCHUE €TI0 CBOUCTB
1 MounspHblii 00b€M ra3oB. 3aK0H bubmmnorexa [IOK
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruucienus o0néMa, KoJaudecTBa
33 BEIIECTBA Ia3a Mo €ro N3BECTHOMY bu6anorexa [JOK
KOJINYECTBY BEIIECTBA WIIU https://m.edsoo.ru/ff0d55a0
00BEMY
Brruucienus 00EMOB ra3oB 10
34 YPaBHEHUIO PEAKIIUA HA OCHOBE bubnuoreka [JOK

3aKOHA 00OBEMHBIX OTHOIICHHI
ra3oB

https://m.edsoo.ru/ff0d5708




Du3nyecKne U XUMHUYECCKUE

bu6mnorexa [JOK

35 CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBanuii. I[lonstue 06 bubmmoreka IIOK
UHIUKATOpax https://m.edsoo.ru/ff0d59¢e2
Bona kak pacTBopuTeb.

37 HacplmmeHHbIe 1 HEeHACHIIIICHHBIS bu6anorexa LJOK
pactBOpbl. MaccoBasi 10Jis https://m.edsoo.ru/ff0d5Sb40
BEIIECTBA B PACTBOPE
[Ipaktuueckas pabora Ne 5 o

33 teMme «[IpurorosiieHue pacTBOpoB bubnmnorexa [{IOK
C onpeAeIEHHON MacCOBOM JT0JIeH https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BELIESCTBAY

39 Konrtponsnas pabota Ne2 o teme bubnuoreka [JOK
«Kucnopon. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342

40 OKcuabl: cOCTaB, Kilaccu(puKaIus, bubmmoreka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomyuenue u XuMHU4ECKHUE

41 CBOﬁ};TBa KUCJIOTHBIX, OCHOBHBIX U Bubmmorexa LOK

’ https://m.edsoo.ru/ff0d664e
aM(OTEPHBIX OKCHUIIOB

47 OcHOBaHHUsI: COCTAB, bubnmoreka [JOK
KJaccuuKaIms, HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tony4yeHnue nu xuMuuecKkue bubnuoreka [JOK
CBOMCTBa OCHOBAaHUI https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, bu6anorexa [JOK
KJ1accuduKaius, HOMEHKIaTypa https://m.edsoo.ru/ff0dfee2

45 [Tomydyenue u XuMHU4ECKUE bubmmoteka [JOK




CBOUCTBA KUCJIOT

https://m.edsoo.ru/ffO0dfee2

Conu (cpenHue): HOMEHKIATypa,

bu6anorexa [JOK

46 cnoso6m MTOJIyYEHHUSI, XAMUYECKUE https://m.edsoo.ru/00ad9474
CBOICTBA
[Ipaktuueckas padora Ne 6.
47 Pemienue skcriepuMeHTalIbHBIX bubnmnoreka [IOK
3a1a4 o teMe «OCHOBHBIE KJIaCCHI https://m.edsoo.ru/00ad9b7c
HEOPTraHUYECKUX COCTUHECHUIN
['eHeTHueckas CBS3b MEX
48 KJ1lacCamMu HGOpFaHI/I‘{eCKI/IHXy Bubnmoreia LIOK
. https://m.edsoo.ru/00ad9a50
COCIMHCHUI
49 O00011IEHNE ¥ CUCTEMATHU3ALINS bu6anorexa LIOK
3HAHUM https://m.edsoo.ru/00ad9cb2
Kontpoapnas padota Ne3 mmo Teme
50 "OC;EBHBIG KJII;CCLI bubmmorexa OK
o https://m.edsoo.ru/00ad9ela
HEOPraHWYECKHUX COCUHECHUMN
IlepBbIe MONBITKH KIIaCCH(UKAITUN
51 XI/II\I/)II/I‘IGCKI/IX 3JICMCHTOB. gomﬁue bubmorexa OK
https://m.edsoo.ru/00ad9ffa
O TPYIIAaX CXOAHBIX 2JIEMEHTOB
[lepnoauueckuii 3aKOH U
57 [lepnoguueckas cucrema bu6anorexa [IOK
XUMHUYECKHX diieMeHToB [[. W. https://m.edsoo.ru/00ada52c
MeHnpeneeBa
53 [Tepuonsl, rpymnmsl, MOATPYMIITBI bubmmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. CocTaB bubmmoteka [JOK




aTOMHBIX s1ep. M3oTonel

https://m.edsoo.ru/00ada342

CtpoeHue 31eKTPOHHBIX 0007104YEK
aTOMOB JIEMEHTOB

bu6anorexa [JOK

3 [Tepuognueckoii cucremsl /. U. https://m.edsoo.ru/00adabbc
Menneneesa
XapakTepucTUKa XUMHUYECKOT0
56 3JIEMEHTA M0 €r0 MOJ0KEHHUIO B bubnuoreka [JOK
[lepuoanueckoii cucreme /. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanueckoro
57 3aKOHa JUISl Pa3BUTHS HAYKU U bubnuoreka [JOK
npaktuku. J[. 1. MenneneeB — https://m.edsoo.ru/00ada96e
y4€HBIH, Me1aror U TpaxJaaHuH
DIEKTPOOTPHUIATEIBHOCTH ATOMOB
XUMHUYECKUX JIEMEHTOB/ bubnuoreka [JOK
58 .
Bcepoccuiickast mpoBepodHas https://m.edsoo.ru/00adaab8
pabota
bubnuoreka [JOK
59 Honmast xumireckas cBAsb https://m.edsoo.ru/00adac34
60 KoBaneHntnas nosnsipras bubnuoreka [JOK
XUMHYECKAS CBA3b https://m.edsoo.ru/00adaab8
61 KoBaneHntnas HenonsipHas bubnuoreka [JOK
XUMHYECKAS CBA3b https://m.edsoo.ru/00adaab9
bubnuoreka [JOK
62 Crene, okueIeHuS https://m.edsoE)I.ru/OOadanS
63 OKHCIUTENTBHO- bubmmoteka [JOK




BOCCTAHOBUTCIILHBIC PCAKIIUU

https://m.edso00.ru/00adb076

bu6anorexa [JOK

64 OKMCIUTEIN U BOCCTAaHOBUTEIU 1 hitps://m.edsoo.ru/00adb076
55 | Copocmne smoes, Kruamevmmn | 1 BuGmiorexa LIOK
https://m.edsoo.ru/00adb486

CBSI3b)»

66 PesepBublii ypok. O60011€HNE U | bubmmnoreka [IOK
cHCTeMaTHU3alus 3HaHUU https://m.edsoo.ru/00adb33c

67 PesepBHublii ypok. O60011eHNE U | bubmmnorexa [{OK
cHCTeMaTH3alus 3HaHUU https://m.edsoo.ru/00ad9cb2

63 PesepBHublii ypok. O60011eHNE U | bubmmnorexa [{OK
cHCTeMaTH3aIus 3HaHUH https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO HACOB I1O 63

I[TPOTPAMME




9 KJIACC

KoaundecTBO 4acos

JIeKTPpOHHBbIe M poBbIE

Ne Hara
Tema ypoka Kourtposabubie | IlpakTuueckue o0pa3oBaTe/ibHbIE
n/n Bcero H3y4YeHus
padoThI padoThI pecypchl
Ileproanueckuii 3aK0H.
| [Tepuonnueckas cucrema | bu6anorexa IJOK
XUMHUYECKHUX 3JIEMEHTOB []. https://m.edsoo.ru/00adb59e
H. Menneneena
3aKOHOMEPHOCTH B
) W3MEHECHHUM CBOMCTB 1 bu6anorexa IIOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Knaccudpukanms un
3 HOMGHK(Ji'I)aTY];I)Ia 1 bubmorexa HOK
https://m.edsoo.ru/00adb7e?2
HEOPraHUYECKUX BEIIECTB
Bubl xumMuueckol CBI3M U
4 TI/II'?LI KPUCTAJUTUYECKUX | bubmorexa OK
N https://m.edsoo.ru/00adbac6
peéToK
KonTponbHas padota Nel
o teme «lloBropenne n
5 yrayOneHne 3HaHUH 1 1
OCHOBHBIX Pa3JIeJIOB Kypca
8 Kiacca»
6 Knaccudukarus 1 bubmmoteka [JOK




XUMHUYECKUX PEAKLUN 110
Pa3IMYHBIM IIPU3HAKAM

https://m.edsoo.ru/00adbcb0

[TonsTre o ckopocTr
XUMHUYECKOU pEaKIUH.

bu6anorexa [JOK

! [ToHsITHE O TOMOTE€HHBIX U https://m.edsoo.ru/00adbe9a
TE€TEPOTrEeHHBIX PEaKITUsIX
[TonsiTe 0 XMMHUYECKOM
paBHOBecuU. DAKTOPBI,
BIIMSIOLIAE HA CKOPOCTD bu6anorexa IIOK

8 .
XUMUYECKOW peaKkuu U https://m.edsoo.ru/00adc28c
MIOJIOKEHNE XUMUYECKOTO
paBHOBECUS

9 (B)OIZP::CTJ;iZZJII/II;IZ?ILHHe Bubmmorexa LIOK

https://m.edsoo.ru/00adcade

peakiuu
Teopus

10 AIEKTPOIUTUYECKOU bubnmnorexa [IOK
nucconuanuu. CUiabHbIC U https://m.edsoo.ru/00adcd68
cia0bIe SIIEKTPOIIUTHI

1 HNounnble ypaBHEHUSA bubnuoreka [IOK
peakuuin https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA
KHUCJIOT U OCHOBaHI/II/IvB Bumorexa LIOK

12 CBETE MpEeJICTaBICHUI 00

AIEKTPOIUTHUECKOU
JIUCCOLMALAN

https://m.edsoo.ru/00add5d8




XUMHWUYECKUE CBOUCTBA
COJIEU B CBETE

bu6anorexa [JOK

13| mpencraperiii 06 https://m.edsoo.ru/00add8b?
AIEKTPOIUTHIECKON
JTACCOIMAITAN

14 IlonsiTHe 0 rugpoIU3E bubnmnoreka [IOK
cosen https://m.edsoo.ru/00add9d4

15 O06o06menne u bubmmoreka IIOK
cUCTEeMaTH3alus 3HAaHUH https://m.edsoo.ru/00addd 12
[TpakTudeckast pabora No 1.

16 «Pemenne bubmmoreka IIOK
AKCIIEPUMEHTAIIBHBIX https://m.edsoo.ru/00addbfa
3a1a9»

KontponsHnas padora Ne2
o TeMe

17 «INEeKTPOIUTHYECKAS bubnmnoreka [IOK
JTACCOLIAALNA. https://m.edsoo.ru/00addec0
XUMHYECKUE PEAKIIUU B
pacTBopax»

OO0mast xapakTepuCTHKa

18 raJloreHoB. XMMHYECKHUE bu6anorexa [JOK
CBOWCTBA Ha IIPUMEPE https://m.edsoo.ru/00addfe?
XJiopa
Xnopooaopoa. CosnsHas Bubmorexa [IOK

19 KHCJIOTa, XUMAYECKUE

CBOICTBa, OJy4YECHUE,

https://m.edsoo.ru/00ade 104




IIPUMEHEHHE

[Ipaktuueckas padora Ne 2
1o teMme «lloyuenue

bu6anorexa [JOK

20 COJISTHOM KHMCJIOTHI, https://m.edsoo.ru/00ade348
HA3yYEHHUE €€ CBOMCTB)»
Beruncnenus no

1 YPaBHEHHUSM XUMHUYECKUX bubnmnorexa [{IOK
peaKIuii, €CIu OJUH U3 https://m.edsoo.ru/00ade488
peareHTOB JaH B U30BITKE

2 OO6m1as xapakTepucTUKa bubnuoreka [JOK
aneMeHTOB VIA-rpynmbl https://m.edsoo.ru/00ade64a
ANIOTpOTHBIE
MOIU(UKALIUN CEPBI.
Haxoxnenue cepsl u e€ bu6anorexa LIOK

23 .
COEIMHEHUM B IIPUPOJE. https://m.edsoo.ru/00ade64a
XUMHYECKUE CBOMCTBA
cephl
CepoBo10po1, CTPOCHHUE

24 cpnls)nqeflcge II/LI, X;f/II/I‘{eCK,I/Ie bubmorexa LIOK

. https://m.edsoo.ru/00ade802

CBOMCTBa
Oxkcuasl cepbl. CepHas

)5 KHUCIIOTa, (pU3UYecKue u bubnuoreka [JOK
XHUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHHE

26 XUMHUYECKHE PEAKIINH, bubnuoreka [JOK

JICKAIIMEC B OCHOBEC

https://m.edsoo.ru/00adec8a




MIPOMBIIJIEHHOTO criocoda
[IOJIy4YECHUSI CEPHOU
KHUCIIOTBI. XUMHUYECKOE
3arpsI3HEHUE OKPYXKAOLIEH
Cpeabl COEAUHEHUSIMU
cepsl

Breruucienue MmaccoBoM

27 OJIM BBIXO/a IIPOYKTa bubmmorexa OK
. A8 POy https://m.edsoo.ru/00adec8a
peakiuu
OO6m1as xapakTepucTUKa
2JIEMEHTOB V A-TPYIIIEL.
28 A30T, pacnpoc I:I}JIGHI/IG B Bubmmorexa [OK
> PacTipocIb https://m.edsoo.ru/00adeeab
npupoje, puznueckue u
XUMHYECKHE CBOMCTBA
AMMHMaK, ero (pu3nyecKue
29 u XI/IMI/I‘IGCKI/IS) CBOICTBa bubmmorexa OK
’ https://m.edsoo.ru/00adf004
MOJTyYeHHEe U IPUMECHEHHUE
ITpakTryeckas padora Ne 3
o teme «llonmydenue bubnmoreka [JOK
30
aMMUaKa, U3y4eHHE €ro https://m.edsoo.ru/00adf180
CBOMCTBY
A3oTHas KuciaoTa, eé
31 (bu3UYecKre U XUMHIECKHUE bubumorexa LIOK
. https://m.edsoo.ru/00adf306
CBOMCTBA
32 Hcnonp3oBanue HUTPATOB bubnuoreka [JOK

U COJIEN aMMOHUS B

https://m.edsoo.ru/00adf518




Ka4eCTBE MUHEPAJIbHBIX
ynoOpeHuid. XuMU4eckoe
3arpsi3HEHUE OKPYXKAOLIEH
Cpeabl COEAUMHEHUSIMU
azora

®docdop. Oxeun pocdopa
(V) u docdopnas kucnora,

bu6anorexa IJOK

33 ¢bu3nYecKre U XUMUYECKHUe https://m.edsoo.ru/00adf68a
CBOMCTBa, MOJyYCHUE
UcnonwszoBanue gpocdaron
B KQ4€CTBE MUHEPAJIbHBIX

34 yIo0peHui. 3anI:I3HeHI/IC Bubmmorexa LOK

. https://m.edsoo.ru/00adfc20
IPUPOJTHON CPeIbl
dbocharamu
Yraepon,

35 pacnpoCTpaHEHHE B bubnmnorexa [IOK
npupojie, huznyeckue u https://m.edsoo.ru/00adfd9c
XUMHUYECKHUE CBOMCTBA
Oxkcuasl yriepoaa, ux

o | s oo B 10K

https://m.edsoo.ru/00adfebe
MPOOIEMBI, CBSI3aHHBIE C
okcuaom yraepoaa (IV)

37 YronpHast KHUCJIOTa U €€ bubmmoreka [JOK
COJIH https://m.edsoo.ru/00ae006¢

38 ITpakTrueckas padota Ne 4 bu6anorexa IIOK




o teme "[lonydenue
YTIIEKHMCIIOTO Tasa.
KauecTBeHHas peakuus Ha
KapOoHaT-uoH"

https://m.edsoo.ru/00ac027e

[lepBOHAYATBHBIC TOHATHS
00 OpraHu4ecKux

bu6anorexa IJOK

39 BEIIECTBAX KaK O https://m.edsoo.ru/00ae054e
COCJIMHEHUSX YIJIepo/ia

40 Kpemnuii u ero bubmmnorexa [{IOK
COEIUHEHNSA https://m.edsoo.ru/00ae080a
[Ipaktuueckas padora Ne 5.
Pemenue

A1 JKCIIEPUMEHTAJIBHBIX 3a1a4 bubnuoreka [JOK
1o TeMe «Baxkneimine https://m.edsoo.ru/00ae0bf2
HEMeEeTaJIJIbl M UX
COCTUHCHHUS
Kontponsnas pabora Ne3

47 o teMme «Baxxueiine bubnuoreka [JOK
HEMETaJJIbl U UX https://m.edsoo.ru/00ae0el8
COCIMHCHUS
OO6m1ast XxapakTepUCTHKA
XUMHYECKHUX DJIEMCHTOB —

43 MeTaJUI0B. MeTtanandeckast bu6anorexa [JOK

CBSI3b U METAJINYECKAS
KpPUCTAJUINYECKAsl PELIETKA.
du3nyecKue CBOMCTBA

https://m.edsoo.ru/00ael103e




MCTaJIJIOB

XHUMHUUYECKUE CBOUCTBA
METAJIOB.

bu6anorexa [JOK

4 DNEKTPOXUMUYECKUH P https://m.edsoo.ru/00ael156
HaNpsHKEHUN METaJlJIOB
OO6mIre crocoOb
MOJTyYEHUS] METAJJIOB.
CnnaBel. Berauciaenus no
45 YPAaBHEHUSAM XUMUYECKUX bubamorexa [OK
. https://m.edsoo.ru/00ael 156
peakIui, ecau OJMH U3
peareHTOB COACPIKUT
npuMecu
46 [TonsiTre 0 KOppO3UU bubnuoreka [JOK
METaJI0B https://m.edsoo.ru/00ael278
bu6anorexa IIOK
47 [emorrete MeTaner https://m.edsoo.ru/00ael14b2
43 OKCHUbI ¥ TUAPOKCUIBI but6mmoreka IIOK
HATpUs U Kaaus https://m.edsoo.ru/00ae14b2
. https://m.edsoo.ru/00ael5e8
MarHuu
50 Baxneiimue coeiMHeHUS bu6anorexa [JOK
KaJIbIIUA https://m.edsoo.ru/00ael5e8
51 O600menne )
CHCTEeMAaTH3alMs 3HAHUH
52 JKEcTkoCTh BOJBI U bubmmoteka [JOK




CHoCcOo0BI €€ yCTpaHEeHUs

https://m.edsoo.ru/00ae 1886

[Ipaktuueckas pabora Ne 6

bu6anorexa [IOK

>3 110 TEME UK? CTROCTR BOHEI https://m.edsoo.ru/00aelae8
1 METO/bI €€ YCTpaHEHUS
. bubmmoreka IIOK
>4 ATIOMHHMI] https://m.edsoo.ru/00aelc64
AmpoTepHble CBOMCTBA bubmmnoreka [{IOK
55
OKCHJIa U TUIPOKCHUAA https://m.edsoo.ru/00aelc64
bu6anorexa IIOK
56 Keneso https://m.edsoo.ru/00ael1d86
OkcHapl, THAPOKCUIBI K
57 COJIN ?KGJ,IGSEJII I()II) 51 jilcenesa Bubmmorexa LOK
https://m.edsoo.ru/00ae35e6
(IIT)
53 O0001IeHE U
cHCTeMaTH3alMs 3HAaHUI
[TpakTrueckas padota Ne 7.
Pemenue
59 AKCIIEPUMEHTAIIBHBIX 3a7a4 bubnmnorexa [IOK
o treme «BaxkHernue https://m.edsoo.ru/00ae3ded
METAJUTbI U KX
COCITMHCHUS
Brruucnenus mo
ypaBHteI/IHM XUMHUYSCKHUX Bumorexa LIOK
60 peaKIui, €CIu OJUH U3

pEareHToB JaH B U30BITKE
WJTA COJEPIKUT MPUMECH.

https://m.edsoo.ru/00ael750




Breraucienus maccoBou
JIOJIM BBIXO/1a IPOAYKTA
peakuuu

O0o0011IeH1E U

ol CHCTEMATH3ALMS 3HAHUHN
KontponsHnas padbora Ned
62 1o reme «Baxneniue
METaJIJIbI M X
COCTMHEHUSD
BemectBa u MmaTepuasibl B
63 HO]IBI(IZCJIHGBHOﬁ )KIfBHI/I bubmmorexa HOK
qeIOBCKA https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsI3HEHUE bubnuoreka [JOK
OKpYyKarolien cpeibl https://m.edsoo.ru/00ae4270
65 Posib xumMuu B penieHnun bubnmnorexa [{OK
9KOJIOTUYECKUX ITpodieM https://m.edsoo.ru/00ae4270
66 g?gg;izﬁeyﬁcm bubmuoreka IIOK
. https://m.edsoo.ru/00ae0d0a
CUCTEMAaTH3alvs 3HAaHU!
PesepHbtit ypok. bubmuorexa [IOK
07 Obobmenue 1 . https://m.edsoo.ru/00adb33c
CUCTEMAaTH3allUsl 3HAHUM
63 g?:g;iﬁﬁeyﬁ(m bubmuoreka IIOK

CUCTEMAaTHU3aIlNs 3HAHUU

https://m.edsoo.ru/00ad9cb2
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