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I[TOACHUTEJIBHA A 3AITNCKA

AnantupoBaHHasi pabouas mporpaMMa IO XUMHU JUJIi  OOYyYaromuxcs ¢
3a/iep kKoM ncuxuyeckoro paszputus (manee — 3IIP) Ha ypoBHE OCHOBHOIO OOIIETO
oOpa3oBaHMsl coOCTaBieHa B cooTBeTcTBUM ¢ DenepaibHbiM ToCydapCTBEHHBIM
oOpa3oBaTeIbHBIM  CTAHJAPTOM  OCHOBHOro  obOmiero  ooOpazoBanus  (IIpuka3
Munnpocsenienust Poccuu ot 31.05.2021 1. Ne 287, 3apeructpupoBan MUHUCTEPCTBOM
toctuiuu Poccuiickoit deaeparuu 05.07.2021 1., per. Homep 64101) (manee — ®I'OC
000), ®DenepabHOM aNaNTUPOBAHHOW OCHOBHOW OOpa30BaTEIbHON MPOrpaMMBbI
OCHOBHOTI'O 00IIIero o0pa3oBaHusi 00yUYarOIIUXCs C 3aJCPKKOM TICUXUYECKOTO Pa3BUTHS
(ITpuxa3z Munnpocsemenus Poccun ot 24.11.2022 1. Ne 1025), denepanbHoii paboueit
nporpaMmbl  yueOHOro TmpeameTa «Xumus» (0a3oBbIi  ypoBeHb), I[Iporpammoii
BOCIIUTAHUSI OOYYAIOIIMXCS TPU TOJYYEHHH OCHOBHOTO 0O0IIero oOpa3oBaHUs, C
Y4E€TOM PpACTpEEICHHBIX MO KJaccaM IPOBEPSIEMBIX TpeOOBaHUN K pe3ysibTaTam
OCBOCHHSI OCHOBHOU 00pa30BaTEeIbHONM MPOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHUs U
DJIEMEHTOB COJICP KaHMsI, MPEJCTABICHHBIX B Y HUBEPCATHHOM KOAU(PUKATOPE 10 XUMHUH,
Konmenmuu mpenomaBaHus ydeOHOTO TpenMera «XuUMHS», B 00pa30BaTEIIbHBIX
opranuzanusax PO, peamm3yromux oCHOBHBIE 00111e00pa30BaTeIbHBIC TIPOTPAMMBL.

O01mas xapakTepucTHKa Y4eOHOr0 npeaMera « XuMMsh)

VYyebnsiii  npeagmer  «XUMHS» ~ BXOJUT B MPEAMETHYIO  00JacTh
«EctecTBeHHOHAay4YHBIE MpeaMETh». B cucteMe ecTecTBeHHOHAy4YHOro O0pa3oBaHUs
XUMUS KaK Y4eOHBIM IpeIMeT 3aHUMAET BaXKHOE MECTO B MO3HAHUU 3aKOHOB MPUPO/IbI,
(GbopMHUpPOBaHUM HAYYHOW KApTUHBI MHUpPA, CO3/IaHUU OCHOBBI XUMUYECKUX 3HAHWMA,
HEOOXOJAMMBIX IS TIOBCEIHEBHOW J>KW3HH, HABBIKOB 37I0POBOTO W OE€30MACHOTO IS
YeJlioBeKa U OKpYXalolled ero cpeapl oOpasza KH3HU, a TakKe B BOCIHTAHHUH
DKOJIOTUYECKOH KYJIbTYPBI.

YcenemHocTh M3yd4eHUsT XMMHM CBSI3aHA C OBJIQJEHHEM XHUMHUYECKUM SI3BIKOM,
coOmro/ieHeM TpaBuil  Oe3omacHON paboThl TPU  BBIMOJHEHUU XUMHUYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIIEHHBIX CBSI3€H XMMHUHU C JAPYTMMH MpeIMETaMU
LIKOJIBHOTO Kypca.

[Iporpamma BkIIFOYaeT B c€0sl OCHOBBI HEOPTaHUUECKON U OPTaHUYECKON XUMUHU.
['maBHOM Maeel mporpamMMBl SBJISIETCS CO3/IaHUE 0A30BOT0 KOMILIEKCA OMOPHBIX 3HAHUM
10 XMMUH, BBIPAXXEHHBIX B (POpMeE, COOTBETCTBYIONIEH BO3PACTY OOYUYAIOIIUXCS U MX
0COOBIM 00pa30BaTEILHBIM MOTPEOHOCTSIM.

B conepkaHnu TaHHOTO Kypca MPEACTaBICHBI OCHOBOIOIATAONINE XUMUYECKUE
TEOPETUYECKUE 3HAHWS, BKIIOYAIOIIME HW3YYEHHUE COCTAaBA WU CTPOCHUS BELIECTB,
3aBUCUMOCTH HX CBOMCTB OT CTPOE€HUsS, IIPOrHO3MPOBAHHUE CBOMCTB BEUIECTB,
MCCIIEIOBAHUE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPALICHUMN U IIYTEN yIIPABICHUS UMHU
B LIEJISIX MOJIYYEHHUS BEIIECTB U MaTEPUAJIOB.

TeopeTnueckyro OCHOBY U3yUYE€HUsI HEOPTAHUYECKOM XMMHUU COCTABIISIET aTOMHO-
MoJieKyJisipHoe yuenue, llepuommueckuii 3akon J[.MI. MeHneneeBa ¢ KpaTKuMH
CBEIACHUSIMH O CTPOCHHM aToMa, BHAAX XHUMHUYECKOW CBSI3M, 3aKOHOMEPHOCTSX
MPOTEKAHUS] XUMUYECKUX PEAKIIHM.



B u3ydeHun kypca 3HaUMTENIbHAS POJIb OTBOAUTCS XUMUYECKOMY HKCIIEPUMEHTY:
OPOBEICHUIO TPAKTUYECKUX U J1a0OpaTOpHBIX pabOT, ONHMCAHUIO PE3YJIbTaTOB
YUYEHUYECKOTO SKCIIEPUMEHTA, COOJIIOACHUIO HOPM U MpaBuil 0e30macHOM padoThl B
XUMUYECKOH JTab0opaToOpHH.

Peanu3zanus naHHON MporpaMMsel B rpoliecce 00y4eHHs MO3BOJIUT 00yUYarOUUMCs
¢ 3I1P ycBOUTH KJIFOUEBBIE XUMUYECKUE KOMIIETEHIIMHU U ITOHATH POJIb M 3HAYEHUE XUMUU
CpelH ApYruX HayK O MPUPOJIE.

N3yyenne xumum crnocoOCTByeT (HOPMHUPOBAHUIO Y OOYyYArONIUXCS HAYYHOTO
MHUPOBO33PEHHUSI, OCBOCHHUIO OOIIEHAYYHBIX METOAO0B (HAOMIOJCHUE, HW3MEpPEHUE,
AKCIIEPUMEHT, MOJEIUPOBAHUE), OCBOEHHUIO MPAKTUYECKOIO0 MPUMEHEHUS Hay4HbIX
3HAHWI, OCHOBAHHOT'O HA MEKIIPEAMETHBIX CBS3SX € IpeaMeTamu «OKpYKaroIuii MUp»,
«Duzuka», «buonorusy», «l'eorpadpus», «Maremaruka» U (GOPMUPYET KOMIIETECHLIHUH,
HE0OXOAMMBIE ISl MPOIOKEHHS 00pa30BaHus B 00JIaCTH €CTECTBEHHBIX HayK.

N3ydyenne xumuu CcrnocoOCTByeT pa3Butuio y oOydaromuxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpa)XeHHsA, (PYHKIMOHAIBHONH  T'pPaMOTHOCTH, YMEHHUS
BOCIPUHUMATh U KPUTHYECKH aHAIM3UPOBAaTh HH(MOPMALINIO, TMPEACTABICHHYIO B
pa3ianuHbIX (opMax. 3HAUMMOCTb MpeIMeTa JJIsl Pa3BUTHUS KU3HEHHOW KOMIETEHIIMU
oOyuarormuxcst ¢ 3[IP 3akimrodaercss B yCBOGHHWM OCHOBBI XHMHUYECKUX 3HAHHM,
HEOOXOJUMBIX JJIsi TIOBCEIHEBHOM JKM3HM; HAaBBIKOB 3[0POBOTO U 0€30MacHOro AJis
YeJloBeKa M OKpYXarollel ero cpeabl oOpasza KU3HU; (POPMUPOBAHUU SKOJIOTHUECKON
KYJIbTYPBI.

[Iporpamma oTpaxkaer cojepkaHue OOy4deHHs MNpeAMETY «XHUMHS» C y4EeTOM
0cOo0BIX 00pa3zoBaTesibHbIX NOTpedHOcTeN oOyyaromuxcs ¢ 3[IP. OBnagenue yuyeOHbIM
MPEAMETOM «XHUMHUSD» TPEACTABISIET ONPEACICHHYIO TPYAHOCTh JJIs 0OYyYaroLUXCs C
3I1P. D710 CcBA3aHO C OCOOCHHOCTSIMU MBICTUTEIBLHON JIEATEIIbHOCTH, MEPUOINUESCKUMU
KOJIe0aHUSIMU BHUMaHUsI, MaJIbIM 00BEMOM MaMATH, HEAOCTATOYHOCTHIO OOIIEro 3amaca
3HAHWI, MOHWKEHHBIM I103HABATEIbHBIM HMHTEPECOM W HU3KUM YPOBHEM pPEYEBOTO
pa3BUTHSL.

Jlnst mpeoponeHuss TPYAHOCTEM B M3yYEHUHM YYEOHOTrO MpeaMeTra «XUMHUSD)
HeoOxoauMa ajanTaiusi o0beMa U XapakTepa yueOHOTro MaTrepuaia K Mo3HaBaTeIbHbIM
BO3MOXHOCTSIM JIAaHHOW KAaTEropuM OOYYalOLIUXCs, YYET UX OCOOEHHOCTEH pa3BUTHSL:
UCIIOJIb30BAHUE AJITOPUTMOB, BHYTPUIIPEAMETHBIX M  MEXKIPEIMETHBIX CBS3EH,
MOCTENIEHHOE YCJIOXKHEHNE N3YyYaeMOT0 MaTepHalia.

[Ipy wu3yyeHUH XUMHUU HEOOXOJMMO OCYIIECTBISTh B3aUMOJCHCTBUE Ha
MOJIMCEHCOPHOM OCHOBE.

Teopernueckuil MaTeprall U3y4aeTcs B MPOLECCE MPAKTHUYECKON IESITEIbHOCTH.
B03MOXHO BbIIE€NIEHNE OTEIBHBIX YPOKOB Ha PEIICHHUE 3a/1a4 B CBSA3H CO CJIO0KHOCTBIO
aHanusza Tekcta oOyuatomumucs ¢ 3I1P. Opranumdeckoe €IWHCTBO MPAKTHUECKOH U
MBICITUTENIBHON JI€ATENbHOCTH OOYy4YaIolUXCsl Ha YpOKax XWUMHUU CIHOCOOCTBYET
OPOYHOMY M OCO3HAHHOMY YCBOCHHMIO Oa3HCHBIX XUMHYECKMX 3HAaHUH U YMEHUH.
Oco00e BHUMaHUE TIPU U3YUCHUH XUMHUH YJEISETCS U3YUYEHUIO «CKBO3HBIX) MOHATUN U
(GbOopMHPOBAaHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepUara.



Hean u 3axaun n3yvyeHus y4eOHOro npeamera « XuMHsD)

Obwue yeru wn3ydeHUs ydeOHOro ImnpeaMmera «XHUMHS» MPEACTABICHBl B
[IpumepHoit  paboueidt mporpamMMe OCHOBHOTO  obOmiero oOpaszoBanus. OHu
aKTyaJIM3UpPOBaHbl C YYETOM HOBBIX IPHOPUTETOB B CHUCTEME OCHOBHOIO OOILEro
oOpa3oBaHMsl, HAMPABICHHOCTH OOy4YeHUS Ha pPa3BUTHE M CAMOpPA3BUTHE JIMYHOCTH,
dbopMupoBaHue €€ HWHTENIEKTa M 00med KyiabTyphel. OOydeHHEe YMEHMIO YYUTbCA U
POAOIKATh CBOE 00pa30BaHKE CAMOCTOSITEILHO B HACTOSIIIIEE BPEMS SIBJISIETCS OJTHOM U3
BaXHEHIINX PYHKIMNA y4eOHBIX PEIMETOB, B TOM YHCIIE U « XUMUN.

Jns obyuatomuxcst ¢ 3IIP, Tak ke, Kak U JUIsI HOPMATHUBHO Pa3BUBAIOIIMXCS
CBEPCTHUKOB, OCBaMBAIOIIUX OCHOBHYIO 00pa3oBaTeIbHYIO nporpammy,
JOMHUHUPYIOIEE 3HAU€HHUE TPUOOPETAIOT TaKUE Yeiu, KaK:

* (opMHpOBAHHME  HWHTEJUIEKTyaJIbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
COTPYJHUYECTBY, CaMOCTOATEIbHOMY MPHUHATHIO  pEHIeHUH, CrocoOHOM
a/IalITUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

" HaNpaBJICHHOCTh OOYYEHMs Ha CHCTEMaTHYECKOE NPUOOIIEHUE YydYaluXcs K
CaMOCTOSATEJIbHOM IO3HABATEJIBHOM AESATENBHOCTH, HAyYHBIM W IMPAKTUYECKUM
MeTOoJlaM MO3HaHMs, (POPMUPYIOLUIUM MOTHUBALMIO M Pa3BUTHE CIIOCOOHOCTEW K
XUMUH;

= obecrnieueHue yCIOBUM, CIIOCOOCTBYIOIMUX MTPUOOPETEHUIO 00YUAIOIIUMUCS OMbITA
Pa3HOOOpa3HOU JEeATEIbHOCTH, MO3HAHUS U CAMOIIO3HAHUS, KIOUYEBbIX HABBIKOB
(KJTHOYEBBIX KOMIETEHIMH ), UMEIOIINX YHUBEPCAIbHOE 3HAYEHUE JUISl Pa3IMYHbIX
BUJIOB ACSTEIbHOCTH;

* (opMHpOBaHNE YMEHHUI OOBSICHATH U OLIEHUBATD SIBJIEHUSI OKPY’KAIOILIETO MUPa Ha
OCHOBAHMM 3HAHUH U OIIBITA, [IOJIYYEHHBIX [P U3yYEHUHU XUMUU;

* QopmupoBaHue y O0OyYarOIIMXCS T'YMaHUCTHUECKMX OTHOIICHWN, MOHMMAaHUS
LEHHOCTU XUMUYECKUX 3HAHUU N7l BBIPAOOTKU 3KOJIOTUYECKH LIE€JIECO00pPa3HOTO
NOBE/IEHUs B OBITY W TPYJOBOW NEATEIBHOCTU B IIEJIAX COXPAHEHHUS CBOETO
310pPOBbS M OKPY>KArOUIEH IPUPOJTHON CPEIBI;

" pa3BUTHE MOTUBAallMM K OOYYEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCIIMTAaHMIO HAa OCHOBE YCBOEHHs OOIIEYEIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpO(UIs M HAMPABICHHOCTH JATbHEUIIETO
oOyJeHwms.

Kypc nampasien Ha perieHne caeayonmx 3a0ay, 00eCeUnBaIOIINX PeaTn3aIiio
JUYHOCTHO-OPUEHTHUPOBAHHOTO U JIEATEIHHOCTHOTO IMOAXOJ0B K OOYUYEHHUIO XUMHUHU
oby4qaroruxcsi ¢ 3[1P Ha ypoBHE OCHOBHOTO 00IIIETO OOpa30BaHUS:

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

" OCO3HaHHe OOBEKTHUBHOM 3HAYMMOCTH OCHOB XHMHYECKOM HAyKH Kak o001acTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, XUMUYECKHX NPEBPALLCHU HEOPTaHUYECKUX H
OpPraHUYECKUX BEIIECTB KAaK OCHOBbl MHOIMX SBIICHUW JXMUBOW WU HEXKUBOU
IPUPOJIbI; YIIyOJIeHUe MpeICTaBICHUN 0 MaTepHaIbHOM €TUHCTBE MUPA;



" OBJIQ/ICHWE OCHOBAMH XMMHUYECKOH TPaMOTHOCTH: CITIOCOOHOCTHIO aHAIM3UPOBATH
¥ 00BEKTUBHO OIICHMBATH )KU3HEHHBIC CUTYAIlNH, CBSI3aHHBIC C XUMHUEH, HABBIKAMHU
0e30macHOro OOpallleHUsT C BEIIECTBAMH, HCHOJb3YEMBIMU B IOBCEIHEBHOM
KU3HU; YMEHHUEM aHAIM3UPOBaTh M IJIAHUPOBATH 3KOJOTHYECKH Oe30macHoe
MOBE/ICHUE B IIEJIIX COXPAaHEHUS 37J0POBbS U OKPYXKAIOIIEeH Cpebl;

" (popmMupoBaHUE YMEHHI yCTaHABIMBATh CBS3U MEXAY PEaIbHO HAOII0/1aeMbIMU
XUMHYECKUMH SIBJICHUSAMHU W TPOILIECCAMH, MPOUCXOISIMMUA B MHKPOMHDE,
OOBSICHATh TPUUYMHBI MHOTO00pa3wsi BEIIECTB, 3aBUCUMOCTh HMX CBOWCTB OT
COCTaBa U CTPOCHMSI, @ TAKKE 3aBUCUMOCTh IPUMEHEHHS BEIIECTB OT MX CBOICTB;

" MpuOOpETeHHE OIbITa MCIOJIB30BAHUS Pa3IMYHBIX METOAOB M3yUEHHUs BEIIECTB,
HAOJIIO/IEHUS 32 UX MPEBPAIICHUSAMHU MPU MPOBEACHUM HECIOKHBIX XUMHUYECKUX
HKCIIEPUMEHTOB C UCIIOJIb30BAHUEM JIA00PATOPHOTO O0OPYAOBAHUS U TPHUOOPOB;

* (QopmupoBaHuE MpPEACTABICHUN O 3HAYEHHUM XUMHUYECKOM HAyKHM W pEIICHUU
COBPEMEHHBIX JKOJIOTUYECKUX MpoOJeM, B TOM YHUCIE B MPEIOTBpPALICHUU
TEXHOT'€HHBIX U HKOJIOTUYECKUX KaTacTpod.

Oco0enHocTH 0TOOPA M aganTalluM Y4e0HOI0 MaTepHuaJia o XMuMHUH

OOyueHne yyeOHOMY mIpeaMeTy «XHMHS» HEOOXOIHMMO CTPOUTh Ha CO3JIaHUU
ONTUMAJIbHBIX YCIOBUH Ui YCBOEHHUSI MPOTPAMMHOIO MaTepuayia O0y4aroluIMMHCS C
3I1P. bonbiioe BHUMaHuE yAENEHO OTOOpPY y4yeOHOro marepuana B COOTBETCTBUU C
MPUHIIMIIOM JOCTYIHOCTH IPU COXpaHEHHH 001iero 0a30Boro ypoBHs. OH JOJDKEH MO
COJepKaHUI0 U 00beMy OBITh aJanTUpPOBaHHBIM 1 oOydatomuxcs ¢ 3[IP B
COOTBETCTBUHU C UX OCOOBIMH 00pa3oBaTelibHbIMU NOTpeOHOCTIMU. CrieryeT 00JIerynTh
oBiazieHne wmatepuaiom oOyvatrouumuca ¢ 3[IP mocpenctBoM ero JeTalbHOTO
OOBACHEHHMS] C CHUCTEMAaTHYECKUM [OBTOPOM, MHOTOKPAaTHOW TPEHHUPOBKOM B
OPUMEHEHUU 3HAHUM C HUCHOJIb30BAaHUEM MPUEMOB AJTOPUTMHU3ALUM M BU3YaJIbHBIX
ornop, 00y4eHus: CTPYKTYpUPOBAHUIO MaTepuaa.

Bonbiioe 3HaueHWe AJid MOJHOLIEHHOTO YCBOEHHMSI y4€OHOro MaTepuana UMEET
Ornopa Ha MEXIIPEIMETHBIE CBSI3M BOIIPOCOB, U3Y4Ya€MbIX B JAHHOM Kypce, C TaAKUMU
yueOHbIMU TipenMmeramu  Kak «[eorpadusy, «®Pusukay, «buonorus». Ilo3Bosss
paccMaTtpuBaTh OJMH M TOT JK€ Y4YEOHBIM Marepual C pa3HbIX TOYEK 3PEeHMS,
MEXIPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €r0 JIy4YIIEMY OCMBICIEHUIO, 00Jiee MPOYHOMY
3aKPETUICHHUIO TIOJYYEeHHbBIX 3HAHUN U IPAKTUYECKUX YMEHHI.

[Ipy moAroToBKE K ypOKaM YYMTENb JODKEH MPEAYyCMOTPETh (DOPMUPOBAHHE Y
oOy4JaronmMxcsi yMEHUi aHaIu3upoBaTh, CPABHUBATh, 0000IIATh U3yYaeMblid MaTepHual,
IJIaHUPOBATH MPEACTOALIYI0 pPadoTy, OCYIIECTBISATH CaMOKOHTpoidb. Heobxoaumo
MOCTOSIHHO CJEIUTh 3a TMPABHIBHOCTBIO PEYEBOr0 O(OPMIIEHHUS BBICKA3bIBAHUIMA
obyuatommuxcs ¢ 3I1P.

B cBsa3u ¢ 0COOEHHOCTSIMM TOBENEHUS U JeATeNbHOCTH oOydaromuxcs ¢ 3I1P
(pacTOPMOXEHHOCTb, HEOPraHM30BAHHOCTH) HEOOXOAMM CTPOXAWIIMI KOHTPOJIb
COOJIIOICHNSI TTPABWJI TEXHUKHM O€30MACHOCTH NPH MPOBENECHUU JIA0OPATOPHBIX padoT B
XUMHUYECKOM KaOMHETE.



Buab! nesreasHoctu odyuaromuxcs ¢ 3IIP, o0yciioBieHHbIE 0CO0BIME
o0pa3oBaTreibHBIMH MOTPEOHOCTAMH U 00eCIeYUBAKOIINE OCMbICJIEHHOE 0CBOCHHUE
coJiepKaHuM 00pa30BaHuA MO NpeaMeTy «XUuMHI»

Conepxxanue BUIOB AesTenbHOcTH oOydaromuxcs ¢ 3[IP Ha ypokax xumuum
OTpeseNsieTCs UX OCOOBIMH O0Opa3oBaTeNbHBIMH NOTpPeOHOCTSIMHU. [loMHMO MmIMPOKO
ucnosbzyeMeix B OOIT OOO o6mux g Bcex OOydaromuXcsi BUJOB AESTEIbHOCTU
ClieqyeT YCWINTh BHUIBl JAESITENBbHOCTH, Ccleuu(UuyHble I JaHHOM KaTeropuu
oOyyarouxcsi, 11 00ecrneueHrss OCMBICIIEHHOTO OCBOEHHUS COJEpKaHUsI 00pa30BaHuUs
0 TpPEeIMEeTy: YCHIIEHHWE MPEAMETHO-TPAKTUYECKON IEATEIIbHOCTH C aKTHUBU3alUEH
CEHCOPHBIX CHCTEM; YepeIOBaHHE BHUJIOB ACSITEILHOCTH, 33JCHCTBYIONINX pPa3INIHBIC
CEHCOpPHBIE CUCTEMbI; OCBOCHHE MaTepuasa C OIOpPOi Ha alrOPUTM; IIOIIAroBOCTh» B
M3YYCHUH MaTepHalia; MCIOJIb30BaHUE JOMOIHUTEIBHON BU3YaIbHON OMOPHI (TIAHBI,
oOpas3libl, cCXeMbl, 1a0JOHBI, OOpPHBIE Ta0IUIBI). st pa3BuTus y oOydaromuxcs ¢ 3[1P
YMEHHs JellaTh BbIBOABI, (DOPMUPOBAHUATPAMOTHOTO  pPEUYEBOTO BBICKA3bIBAHUS
HEOOXOUMO HCIOJIb30BaTh OMOpHBIE cioBa M kiumie. Ocoboe BHUMaHHUE CIETYET
YAETUTh OOYYEHHIO CTPYKTYPHUPOBAaHUIO MaTepuana: COCTABICHHWE PUCYHOUHBIX U
BEpOANbHBIX CXEM, COCTaBJieHME TaOJul], COCTAaBJIIEHWE KJIACCU(PUKALUU C
0003HaYEHHBIMU OCHOBAHUSAMH JJIs1 K1acCU(UKAIMK U HAIIOJIHEHUE UX IPUMEPaMU U JIp.
[IpumepHass TemaTtuueckas M TepMHUHOJOrMueckass Jekcuka coorBercTByer OOII
000.

Jlis oOywaromuxcss ¢ 3IIP cyliecTBeHHbIMHM SIBJIIIOTCS. MPUEMBl palbOThI C
JEKCHUYECKUM MarepuajioM 1o mnpeaMery. IIpoBoaurcs cnemuanbHas padota 10
BBEJICHUIO B AKTHBHBIH CIOBaph OOYYalOUIMXCA COOTBETCTBYIONICH TEPMHUHOJOTHH.
N3y4yaemble TEpMUHBI BBOJSATCS HAa TOJHCEHCOPHOM OCHOBE, 00s3aTenbHa BU3yallbHAs
MOJIIEPIKKA, aJTOPUTMBI pabOThI C ONpEAETICHNUEM, OMTOPHBIE CXEMBI ISl aKTyalu3aluu
TEPMHHOJIOTHH.

MecTo y4eOHOro npeamera «XuMHs»» B y4e0HOM IUIaHe

B coorBerctBUM ¢ DenepanbHbIM TOCYJAPCTBEHHBIM  00pa30BaTENbHBIM
CTaHAApTOM OCHOBHOTO OOHIEro oOpa3oBaHUs y4eOHBIN mpeameT «XUMHs BXOJIUT B
npeaAMETHYI0 001acTh «EcTecTBeHHOHAayUHbIE TPEAMEThI» U SIBISIETCS 00A3aTEIbHBIM
JUTSL U3yUYECHUS.

VY4eOHbIM MIaHOM Ha €€ u3ydeHue orBefeHo 136 yuyeOHBIX yacoB — MO 2 4 B
Hezento B 8 1 9 kilaccax COOTBETCTBEHHO.

Conepxxanne ydebHoro mnpemmera «Xumus» coorBercteyer OI'OC OO0,
pa3pabotano ¢ yuerom ®PII ocHoBHOrO 0011€T0 00pa30BaHus MO Y4eOHOMY IPEIMETY
«Xumusi», cooTBeTcTByeT [IpuMepHOl amanTUpOBaHHOW OCHOBHOM 00pa3oBaTEIbHOU
nporpaMmMe OCHOBHOTO OOIIero oOpa3oBaHusi OOydYalOIIMXCA C  3aJCPKKOU
MICUXUYECKOTO PA3BUTHUS.



COLEP)KAHUE YUEBHOTI' O ITPEAMETA «XUMMSI»

8 KUIIACC

IlepBoHaYa/IbHbIE XMMUYECKUE MIOHATHSA

[IpeameT xumuu. Poab xumuu 8 Hcusnu yenogexa'. Tena u BermecTBa. ®U3NUeCcKue
CBOMCTBA BELIECTB. ATpEraTHOE COCTOSIHUE BEUIECTB. Xumus 6 cucmeme Hayk. YucToie
BemecTBa u cmecu. CrocoOw! pazneneHust cMeceit. [IpaBwna 6e3omacHOro oOpameHus ¢
BEUIECTBAMH M JIa0OpaTOPHBIM O0OpynoBaHuEM. [lowamue o memodax NO3HAHUA 8
XUMUU.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE AIEMEHTHl. 3HAKU (CHUMBOJIbI) XUMHUYECKHUX
anemMeHToB. OTHOCUTENBHAS aTOMHAas Macca. [IpocTeie U cloKHbIE BellecTBa. ATOMHO-
MOJIEKYJIIPHOE YYEHHE.

Xumuueckas ¢opmysna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX AJIEMEHTOB. 3aKOH
nocmosaucmea cocmasa eewjecms. OTHOCUTENIbHAS MOJEKYJsipHas macca. MaccoBas
JI0JIsl XMUMHYECKOTO JIEMEHTA B COCIMHEHUU.

Ou3nyecKkne M XUMHUYECKHE SABJICHUA. XuMuueckas peakuud. llpusnaku
XUMHAYECKUX PEAKIMUM. YPAaBHEHUS XMMHUYECKUX PEAKIUH. 3aKOH COXPAHEHHSI MacChl
BemecTB. Kiaccudukanus XUMHUYECKUX peakiuid  (COSIUHEHHMs, Pa3I0KeHUS,
3aMeleHns, 0OMeHa).

XUMHUUYECKUMN SKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMUUYECKOU IOCYAOH, C ITPaBUIAMHU
paboTel B jabopaTopuu U npuéMaMu OOpallleHUs C JIaDOpaTOPHBIM 00OPYIOBAHUEM;
u3ydeHue W omnucaHue (U3NYECKUX CBOMCTB O0Opa3lloB HEOPTaHMUYECKHX BEIIECTB;
HaOmoeHne pu3nyeckux (TJIaBJIeHUE BOCKA, TASHUE JIbJla, pACTUPAHUE caxapa B CTYIIKE,
KUICHUE ¥ KOHCHCAIUS BOJIbI) U XUMUYECKUX (TOPEHUE CBEUH, TPOKAIMBAHUE METHOM
MPOBOJIOKH, B3aUMOJICUCTBHE Meja C KUCIOTOM) sIBJICHUH, HAOMIOJCHUE U OMHCAHUE
MPU3HAKOB MPOTEKaHUsI XMMUUYECKUX peakiui (pa3ioXeHue caxapa, B3auMOJICUCTBUE
CEpHOMU KUCIIOTHI C XJIOPUAOM Oapusi, pazioxkenue rupokcuaa meau (11) mpu nHarpeBanuu,
B3aMMO/ICHCTBUE XKele3a ¢ pacTBopoM cosid meau (II));u3ydenue cnocoOoB pazaeneHus
cMecel (c TIOMONIBI0O MarHuTa, (QuUIBTPOBAaHWE, BbIMIAPUBAHUE, JIUCTHILIALIMS,
xpoMartorpadusi), TPOBEACHUE OYNUCTKHA IMOBAPEHHOMN COJIM; HAOIIOJCHUE W OMHCAHHEC
pEe3yJAbTAaTOB MPOBEACHUS OMbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacCChl;
CO37[aH1E MOJIEJIEH MOJIEKYJ (IIAPOCTEPKHEBBIX ).

Baxuenune npeacTaBuTeId HEOPraHMYeCKUX BellecTB

Bo3nyx — cmecs razoB. CocrtaB Bo3nyxa. Kucmopom — smeMeHT W mpocToe
BemecTBO. HaxoxaeHne Kucaopoaa B mpupojie, GU3NIecKue U XUMHISCKUE CBOMCTBA.
Peakuuu ropeHus IpoCThIX U CIOXKHBIX BeilecTB. CrocoObl MOMYYEHUS] KUCIOpOJa B
naboparopun u npomviutiennocmu. llpumenenune kucimopona. [lonstue 00 okcumax.
Kpyrosopot kucnopona B npupoae. O30 — aniomponuas Moou@ukayus KUciopood.

Tennosou 3¢pgpexm xumuueckou peakyuu, mepmoxumuiecKue ypagueHus, 3K30- u
SHAOTEPMUYECKUE PEAKUUU. 10naugo. y2oib u meman. 3azpsazneHue 6030yxa, YCuieHue

! 31ech 1 nanee KypCHBOM 0603HAYEHBI TEMBI, H3yIEHUE KOTOPBIX IPOBOIMUTCS B 03HAKOMHTEIBHOM IUIAHE.



NapHUK06020 2 pexma, paspyuieHue 030H08020 CIOA.

Bonopon — sneMeHT M mpocroe BemecTtBo. HaxoxaeHnue Boropoia B IpUPOJIE,
(bU3UYEeCKUe U XUMUYECKUE CBOMCTBA (HAa MPpUMEpPEe B3aMMOJICHCTBHSI ¢ HEMETANIAMUA U
OKCHJIAMU METAIIOB), IPUMEHEHUE, cnocoobl nonydenusi. [IoHsTHE O KHCIIOTaX U COJISX.

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

Duszuueckue ceoticmea 600bl. Bona. Ee coctaB, cTpoeHue u MoJiekyibl. Boda kak
pacmeopumens. PacTBOpel. [lonamue O HACLIWEHHBIX U HEHACHIWEHHbIX PACmEOopax.
Ilouamue pacmeopumocmu eewjecmé 6 6ode. Pacduer MaccoBOl J0JIM BELIECTBA B
pacTtBope (IpOIIEHTHAsi KOHIEHTpauusi). MaccoBasg [0S BeEIIeCTBA B PacTBOPE.
Xumuueckue ceoticmea 600bl (pasznoxcenue, peakyuu ¢ Hampuem, OKCUOOM Kalblyus,
oxcuoom cepwl (IV) peaxkyuu ¢ memaniamu, KUCIOMHBIMU U OCHOBHLIMU OKCUOAMU).
llonsmue 06 ocnosanusx. Ponv pacmeopos 6 npupode u 6 drcusnu yenogexa. Kpyzosopom
80006l 6 npupode. 3arpsi3HEHNE TPUPOAHBIX BOA. OXpaHa M OUYHUCTKA MPUPOJIHBIX BO/I.

Baxnelimme  kjacchl ~— HeOpraHuueckux — coenuHeHui.  Knaccudukarus
HEOpraHM4yeckux coeauHeHuid. OKcuapl: cocTaB, Kiaccuukanusi (KUCIOTHBIE,
OCHOBHBIE, amgomepHbvie, Heconeobpaszyowue - Ha npumepe oxcuoa yeaepooa (1) u
oxcuoa azoma (1)), nomenxnamypa. Illonyuenue u XUMUYECKHE CBOMCTBAa OKCHIOB
(B3aumogeiicTBue C BOJOM, KuciaoTramu, imenodamu). OcHoBanus. Krnaccudukanms
OCHOBAHMW: WIENOYM U HEPACTBOPUMBIE OCHOBaHMA. HoMmeHkiaTtypa OCHOBaHWM.
dusznveckue M XUMHYECKHE CBOHWCTBAa OCHOBaHWU (B3aMMOJICUCTBHE C OKCHIAAMHU
HEMETAJUIOB, KUCIIOTaMU, COJISIMU). [loyueHue ocHoganuii.

Kucnotsl: coctas, kinaccudukaims, HOMEHKIATYypa, GU3HUECKUE U XUMHUYECKUE
CBOMCTBa (B3aUMOJICMCTBHE C MeETaUIaMH, OCHOBHBIMU OKCHJIaMH, OCHOBaHUSMH,
COJISIMH, HA MIPUMEPE COJIIHOM U CEPHOM KUCIIOT), Cnocobbl noyyenus. P akTUBHOCTH
MetaiioB H. H. bekerosa. Conu (cpeiHue): HOMEHKIIATypa COJIel, cnocodwsl noyuetus,
B3aUMOJICHCTBHUE COJIEN C METAJJIAMU, KUCIOTaMHM, HIEJI0YaMU U COJISIMU, IPUMEHEHHE.

[Tonsitne 00 am@oOTEepHBIX TUAPOKCHAAX (HA TpHUMEpE IHUHKA U AIFOMUHUSA):
Xumudeckue ceoucmea (83aumooelcmeaue ¢ KUCIOMAaMu U Weaodamu, pasiodcenue npu
Hazpesanuu) u noayyeHue.

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

XHAMHYECKUI IKCIIEPUMEHT: KaU€CTBEHHOE OIPEACIIEHUE COAEPKaHUs KUCI0pO1a
B BO3/yX€; MOJIyUCHUE U U3YUYE€HHUE CBOWCTB KMCIOPO/a; HaOII0IeHHE B3aUMOICHCTBUS
BELIECTB C KUCJIOPOJIOM U YCIOBHS BOBHUKHOBEHUS U MPEKPAILEHUs TOpeHUs (MoxKapa);
O3HAaKOMJIEHUE ¢ 00pa3llaMi OKCHUJIOB M ONMCAHUE MX CBOICTB; MOJyUYCHHUE U U3yUCHUE
CBOWMCTB BOJIOpoJia (TopeHue); HaOMroeHre o0pas3IoB BEIIECTB KOJUYECTBOM | MOJIb;
UCCIIeI0BaHNE OCOOEHHOCTEN PAcTBOPEHMS BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB € ONPEAEIEHHON MaCCOBOU 10JIEN pAaCTBOPEHHOTO BEIIECTBA;
B3aUMOJICMCTBHUE BOJIbI C METAJUIAMU (HAaTPUEM U KaJbIeM) (BO3MOKHO UCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB); ONPEJEICHUE PACTBOPOB KUCIOT M IIEJIOYEH C TOMOIIBIO
WHIUKATOPOB; HCCIIeIOBaHNE 00Pa3ll0B HEOPTaHUYECKHUX BEIIECTB PA3TMYHBIX KJIACCOB;



HaOJIIOJJCHUE W3MEHEHHUsS OKPACKM WHJIUKATOPOB B pacTBOpax KHCIOT U IIEIO0YEl;
u3ydeHue B3aumozeiicteus okcuaa menu (II) ¢ pactBopoM cepHOM KUCIOTBI, KUCIIOT C
METAJUIAMH, PEAKIUM HEUTPANIM3alMK; [OJy4eHUE HEPACTBOPUMBIX OCHOBAHMH,
BBITECHEHHUE OJTHOI0 METAJUIa APYTUM U3 PACTBOPA COJIN; PELIEHNE SKCIIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxkHenmme Kiiaccbl HEOPraHM4ECKUX COEIUHEHUI.

IHepuoanueckuii 3akoH u [lepuoagnuyeckas cucrema

xumMu4eckux 3j1eMeHToB JI. U. MenneneeBa. CTpoeHue aToMmoB. XUMHU4YeCKasi

cBsI3b. OKHUCINTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIMHU

[lepBbie MOMBITKU KJIacCU(PUKAIINA XUMHUYECKUX AJIEeMEHTOB. [loHsITHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U HIEJIOYHO3EMEIbHBIE METAJUIbI, TAJIOTE€HbI, THEPTHBIE
rasbl). Dnemenmol, Komopwle 06pa3yiom amgpomephsvle OKCUObL U SUOPOKCUODL.

[lepuoanueckuii 3akoH. Ilepuonnueckas cucrema XUMHYECKHX 3JIEMEHTOB
. . MenneneeBa. Koporkonepuoanas u orunnonepuoonas dopmsl [lepuoanueckoit
cucteMbl xumuueckux 3eMeHToB . 1. Menneneesa. [lepronsl u rpynnsl. @u3zndeckuii
CMBICJI MOPSAJIKOBOTO HOMEPA, HOMEPOB MEPHO/IAa U TPYIIIBI SJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX sAnep. Mzomonwl. InekTpoHbl. CTpOoeHUE
AJIEKTPOHHBIX 000J04YeK aTOMOB NEepBbIX 20 xuMuyeckux 3naemeHToB llepuoanueckoii
cucrembl JI. WM. Menneneea. XapakTEpUCTUKA XUMHUYECKOTO JJIEMEHTA IO €r0
nonoxxenuto B [leprnonnueckoit cucreme /1. I. Menneneena.

3axonomepHocmu UsMeHeHUs. C8OUCME INEMEHMO8 MAIbIX NEePU0O08 U 2NAGHbIX
noozpynn, 6 3ABUCUMOCMU OmM AMOMHO20 (NOpsA0K06020) Homepa 3Hauenue
Ilepuoouueckoco 3axkona u Ilepuoouueckoii cucmemvl XUMUYECKUX INEMEHMO8 Ojisl
pazeumus Hayku u npaxmuxu. /. Y. Menoenees — yuénwviil u epa’rcoanHun.

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

Crenenp okucneHus. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. [Ipomeccsl
OKHCIICHHS U BOCCTAaHOBJEHUS. OKUCIUTENN U BOCCTAHOBUTENH.

XUMHYECKUI OSKCIEPUMEHT: H3yuyeHHe oOpaslloB BEIIECTB METANIOB U
HEMETAJIOB; B3aMMOJIEVCTBUE THAPOKCUIA IIMHKA C PAacTBOPAMH KHUCIOT M IIEJIOYEH;
MIPOBEJCHUE OIBITOB, WITIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakiuu pa3ioxKeHus, COSTUHEHHUS).

MexnpeaMeTHbIe CBSI3H

Peanmzannss MeXNpeaMETHBIX CBS3€M NpPU M3YYEHHMM XMMUU B 8 Kjacce
OCYUIECTBIISIETCS UEPE3 UCIIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX OHITHM, TaK
W TIOHATUM, SIBJISIOLIMXCS CHUCTEMHBIMU JJISl OTAENbHBIX MPEAMETOB €CTECTBEHHO-
HAay4YHOTO LIMKJIA.

OO011Me ecTECTBEHHO-HAYYHBIEC TOHATHUS: HAYYHBIN (DaKT, TMIIOTE3a, TEOPUS, 3aKOH,
aHalu3, CHUHTE3, Kilaccu(uKaluusg, TEepUOAUYHOCTb, HAOIIOACHUE, JKCIEPUMEHT,
MOJEJINPOBAaHUE, U3MEPEHUE, MOJIENb, SIBIICHUE.

®dusnka: mMaTepusi, aToOM, IEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUYECKUI 3apsij, BELIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHUE BEILEeCTBa, ra3, (PU3NYECKUE BEIUUYHMHBI, SIUHHUIBI U3MEPEHUS,



KOCMOC, TJIaHEeTHI, 3BE3/1b1, COITHIIE.

buonorus: orocunTes, npixanue, ornocdepa.

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

9 KITIACC

BemecTBO M XMMHUYECKASl PeaKIMs

[lepnognuecknit 3akoH. llepmomamueckass cucremMa XHMHYECKHX JJIEMEHTOB
H. U. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEpPHOCTH B HM3MEHEHHHM CBOWCTB
XUMUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KM, KAJIbLHSA U UX COCIUHEHUH B
COOTBETCTBHHM C IOJIOKECHUEM 3JIEMEHTOB B [leprHoANYECKON CUCTEME U CTPOCHUEM UX
aTOMOB.

CrpoeHue BemiecTBa: BHUAbI XUMHYECKON CBSI3U. THUIBI KPUCTALTUYECKUX
PELIETOK, 3d8UCUMOCHb CE8OUCME BeUjeCmBd Om MUna KpPUCmMAiIuyeckol peueémrku u
BUOA XUMUYECKOU CEA3U.

Knaccuduxanuys 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB (MEXTYHApOHAS U
TpUBHAJIbHAS ). XUMUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMUXCS K PAa3IUYHBIM Kjaccam
HEOPraHUYECKUX COCIMHEHHM, TeHETUYECKAs CBSI3b HEOPTaHMYECKUX BEILIECTB.

Knaccuduxanys XuMAYECKUX PEakivil M0 pa3IMuHbIM IMPU3HAKaM (M0 YUCITY U
COCTaBY YYacCTBYIOIIMX B PEaKIMHU BEIIECTB, MO TEIIOBOMY 3 (eKTy, MO0 U3MEHEHUIO
CTEIICHEH OKHUCJICHUS XUMHUYCCKUX DJIEMEHTOB, IO 00pamumocmu, HO YUACMUIO
Kamanuzamopa). IK30- U SHAOTEPMUUECKUE PEaKIU. TepmoxumuuecKue ypasHeHus.

Ilonamue o crkopocmu xumuueckoui peaxyuu. Ilonamue 06 obpamumvix u
HeoOpamumulx xXumudeckux peaxyusx. llowsmue o0 20MO2eHHbIX U 2emMepPOeHHbIX
peaxyusx. [lonamue o xumuueckom pasnogecuu. CmewjeHue Xumuiecko2o pagHo8ecUsl.
Dakmopul, eIUAOWUE HA CKOPOCb XUMUYECKOU peakyuu U NOJIOAHCeHUe XUMULECKO20
pasHosecusl.

OKHUCIUTEIIFHO-BOCCTAHOBUTEIIHLHBIC peaxkuuu, 3JIEKTPOHHBIN Oajanc
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHON peakiunu. COCTaBICHUE YPABHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMNA C UCIIOIb30BaHUEM METO/Ia AJIEKTPOHHOTO OajaHca.

Teopus 3AEKTPOJUTUYECKON TUCCOLUALMU. DJIEKTPOJUTHYECKAS JTUCCOLHAIA.
DIEKTPOJUTHI U HEANEKTPOIUTHI. KaTHoHbI, aHNOHBI. Mexanusm ouccoyuayuu eeuwyecms
C PA3IUYHBIMU 8UOaAMU Xumudeckou cessu. llonamue o cmenenu ouccoyuayuu. CUbHbIC
U ciabbIe AJIEKTPOITUTHI.

Peakumn nonHoro oOMeHa. Y cloBUsI IPOTEKAHHUS PeaKIuii HOHHOTO OOMEHa /10
KOHIIA. [TonHbBIE M COKpalllEHHbIC HOHHBIE YPABHEHUS peaklnil. XMMUYECKHUE CBOMCTBA
KHCJIOT, OCHOBaHUW M COJeH B CBETE MPEACTABICHUNA 00 3IEKTPOJUTHIECKON
nucconmanuu. Cpenga pactBopa. KauecTBeHHblE peakIMd Ha KAaTHUOHBI M AHUOHBI:
XJOpUa-, OpoMun-, WOAUA-, Ccyiab(dar-, KapOoHaT-, CHIMKAT-, (ocdaT- aHUOHBI;
TUAPOKCUI-MOHBI, KATHOHBI aMMOHMSI, MarHUs, KJIbITUS, AIFOMUHUS, Kene3a (2+) u (3+),
Menu (2+), IMHKa, MPUCYTCTBYIOIIUE B BOJIHBIX pacTBOpax.

XUMHAYECKHM SKCIIEPUMEHT: O3HAKOMIIEHME C MOJEISIMU KPUCTALUIMYECKUX
pPEmETOK HEOPTaHUYECKUX BEIIECTB — METAJIOB M HeMeTa/IoB (Tpadura u anmasa),
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CIIOKHBIX BELIECTB (XJIOpHAAa HaTpus); MCCIEIOBAHUE 3aBUCHUMOCTH CKOpPOCTHU
XUMHUYECKOM peakuuud OT BO3ACHCTBHS PA3NMUYHBIX (DAKTOPOB; HCCIIECJOBAHUE
IEKTPOIPOBOJIHOCTH PACTBOPOB BELIECTB, NIPOLIECCA JUCCOLNALUN KUCIIOT, HIEJIOUEH U
cojiei  (BO3MOXXHO HCIOJBb30BaHHE BHJIEOMATEPHAIIOB); IPOBEJECHUE  OIIBITOB,
WUTIOCTPUPYIOMIMX MPU3HAKK MPOTEKAaHUs peakiuil HMOHHOTO oOMeHa (oOpa3oBaHue
OcajJKa, BbIJICJICHUE Ta3a, 00pa30BaHUE BO/JIbI); OIMBITOB, WILTIOCTPUPYIOIIMX HTPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pEaKUil (rOpeHue, peakiuu pasiIoKEeHHS,
COEIMHEHHS]); PACIO3HABAHWE HEOPraHWYECKHX BEIIECTB C MOMOUIbIO KayeCTBEHHBIX
peakLMii Ha HOHBI;, PELIEHUE SKCIIEPUMEHTAIBHBIX 3a1a4.

HemeTasliibl U UX COeIMHEHUS

OObmass xapakTtepucTuka rajoreHoB. (OcOOEHHOCTH CTPOEHHS  aTOMOB,
XapaKTepHbIe CTeneHu okuciaeHus. CTpoeHue 1 Gpu3nyecKrue CBONCTBA MPOCTHIX BEUIECTB
— rajoreHoB. XMMHYECKHE CBOMCTBA Ha MpUMEpE XJIopa (B3auMOICHCTBHE C METaJIaMH,
HEMETAJIaMH — BOJOPOJOM M KHCIOPOJAOM, wenouamu). Xaopoogopona. ComsHas
KHUCTIOTA, XUMHYECKHE CBOWCTBa, noayyeHue, TpPUMEHEHUe. Jlelicmsue xnopa u
XJI0p08000POOA HA Op2aHusM uenosekd. BaxHeWmne XJIOpHIbI U WX HAXO0XICHHE B
pupo/Ie.

O6mas xapakrepuctuka 35eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB KHCJIOPOJia U cepbl. XapaKTepHbIE CTETIEHN OKHCIICHUSI.

Crpoenue u (¢u3nyecKue CBOMCTBA MPOCTHIX BELIECTB — KHUCIOPOAA U CEpBHI.
AnnotponHble MOIUGUKALKUK KUCIOpPOJa U cepbl. XUMHUYECKHE CBOMCTBA CEpbl
(B3auMoJIElCTBUE C HeMmemanlamMu — BOJOPOJOM U KHUCJIOPOJOM, METajulaMHu,
KOHYEHMPUPOBAHHbLIMU A30MHOU U cepHou kucromamu). CepoBOMOPOJ: CTPOCHHE,
¢uznyeckue U XMMHUYECKUE CBOMCTBA (KUCIOTHBIE U BOCCTAHOBUTEIIbHBIE CBOWCTBA).
Oxcupl cepbl Kak MpeICTaBUTENN KUCIOTHBIX OKcHJ0B. CepHast kKucinoTta: Gu3nyecKue
U XUMUYecKue cBocTBa (obmme u crnenuduyeckue). Coau CEepHOM KHUCIOTHI,
KayeCTBEHHasl peakuus Ha cynbdar-uoH. CepHUcTass KuUCIOTa. Xumuyeckue peaxyuu,
nexcawjue 8 OCHO8E HNPOMBIULIEHHO20 CNnocoba NONYYeHUs CEepHOU  KUCIOMBb.
Haxoxnenue cepol u €€ coenquaennil B npupoae. [Ipumenenne cepsl n ee COeTMHEHUN B
ObITYy W B TPOMBINUICHHOCTH. Xumuueckoe 3azcpsizHeHue OKpycarowel cpeovl
COCOUHEHUAMU Cepbl (KUCTIOMHbLE 00JHCOU, 3a2PA3HEHUe 8030YXA U 8000EMO8), CnoCcoOb
€20 npedomepaujeHus..

OO611ast xapakTepucTHKa 3J1IeMEHTOB V A-rpynibl. OCOOEHHOCTH CTPOEHHUS aTOMOB
azota u Gocdopa, XapakTepHble CTEIIEHU OKUCIICHUS.

A30T, pacmpocTpaHeHHUE B TNpHUpoie, (Pu3nyeckue MU XUMHUYECKHE CBOMCTBa
(B3aUMOJIEHCTBHE C METAJUIaMU M HEMETaUlaMH - KHUCIOPOJAOM U BOJIOPOJOM).
KpyroBopor azora B mnpuponae. AMMmHak: (GU3HMUYECKME U XMMHYECKHE CBOWCTBA
(OKHCIIeHHE, OCHOBHBIE CBOMCTBA BOJIHOTO pacTBOpA), noyueHue u npumenenue. Conu
aMMOHHS: COCTaB, PU3NUECKHE U XUMHUUECKHE CBONCTBA (pa3iioKeHUE, B3aUMOJICHCTBUE
CO MIeNoYaMH), mpuMeHeHue. KadecTBeHHass peaklys Ha HMOHBI aMMOHHMS. A30THas
KHCJIOTa, €€ (Qu3nuecknue W XUMHUYECKHE CBOWCTBa (00mme u crenuduieckue),
nonyyenue. Hutpatsl (paznoxenue). Azotucras kuciora. Mcnoyib30BaHNE HUTPATOB U
coJiell aMMOHHMsI B Kaue€CTBE MHHEPAIbHBIX YIOOpeHUH. Xumuueckoe 3azpsasHenue
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OKpYHCaroweri cpeovbl COeOUHEHUAMU a30Mma (KUCIOMHble Q0HCOU, 3azpsaA3HeHUe 8030YXd,
NnOYBbL U BOOOEMOB).

dochop, arromponnvie moouguxayuu gocgopa, bU3NYIECKUE U XUMHUYCCKHUE
CBOMCTBa (B3aUMOJEUCTBHE C METAUIAMHU, HEMETaNIaMU, KOHYEHMPUPOBAHHbIMU
azomuoti u ceprou kuciomamu). Oxcun dochopa (V), oprodochopHas kuciora:
busznueckne M XUMUYECKUE CBOWCTBa, noayyenue. I[lonamue o MuHepanbHvix
yoooperusx: Humpamsl u Gocghamol. Ilowamue o komniekchvix yoooperusx. Oo0mas
XapaKTepUCTHKa 31eMeHTOB [V A-rpynmbl. OcCOOEHHOCTH CTPOCHHS aTOMOB YIJIepoJia U
KpeMHUs. BajJeHTHOCTh, W XapaKTepHbIC CTEIECHH OKHCJICHHS aTOMOB YIjiepojaa M
KkpeMHuus. PacnpoctpaHeHue yriaepoja B MPUPOJIe, XapaKTEPHbIC CTEIICHN OKUCICHHUS.

VYrnepoa, amnorponHeie Moaudukanuu (rpadur, anmasz), dusznyeckue u
XMMHYECKHE CBOMCTBA MPOCTHIX BEHICCTB (B3aMMOICHCTBHE C METAJJIaMH, HEMETAIIJIAaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHol Kuciomamu). Ancop6uus. Kpyroopor
yriaepoaa B mpupoae. Okcuasl yriepona, ux (pU3MYecKrne M XUMHYCCKHE CBOWCTBA,
MOJlydeHWe ¢ TIPUMCHCHWE, JCHCTBUE HAa OpraHW3M 4YeJOBEKa. JKoaocuyecKue
npoobaemvl, cesa3anuble ¢ okcudom yeaepooa(lV), eunomesa enobanrvroco nomenienus
KAUMama, NapHukoewvlill 3¢gexm. YTOIbHAS KUCJIOTa U €€ COJIM, WX (PU3NICCKUE U
XHUMHYECKUE CBOMCTBA, noyuenue u npumenenue. KadecTBeHHas peakius Ha KapOoHaT-
noHbl. Vcronb30BaHne KapOOHATOB B OBITY, MEIHUIIMHE, POMBIIINIEHHOCTH M CEIBCKOM
XO35UCTBE.

O6mume mnpeacraBieHUs 00 OCOOEHHOCTAX COCTaBa U CTPOEHHUS OPTraHUYECKUX
COeIMHEHUH yriiepoJia (Ha mpuMepe MeTaHa, dTUJIEHA, 3TaHOJIa, YKCYCHOU KUCIIOTHI. HMx
cocmas u xumuseckoe cmpoenue. Knaccugpuxayusa opeanuuveckux sewecms. Ilonsitue o
OHMOJIOTMYECKH BaXKHBIX BEIIECTBAX: )KHpaX, OCIKax, yriIeBOJIaX — M UX POJHU B KU3HU
yenoBeka. MamepuanbHoe eOUHCME0 OP2AHUYECKUX U HEOP2AHUYECKUX COeOUHEHUII.

Kpemuuii, ero ¢usnueckue u XUMUYECKHE CBOWCTBa (Ha MpUMEpe
B3aMMOJICHCTBHSI C METAJUTAMH U HEMETaJlIaMu ), noayuerue u npuMmenenne. Coedunenus
Kkpemuus 8 npupode. Obwue npedcmasgnenusi 06 oxcude kpemuusa(lV) u kpemrnuesou
kucnome. Cunuxkamsl, ghusuyeckue u Xumuieckue c8olUCmed, NoayyeHue u npuMeHenue 6
ObIMY, NPOMBIUNEHHOCIMU (8 MeOUYUHCKOU, I1eKMPOHHOU, CMPOUMENbHOU U Op.).
Baoicnetiwue cmpoumenvhvie mMamepuanvl: Kepamukd, CMeKio, yemenm, OemoH,
arcenezobemon. Ilpobremvl 6e30nacH020 UCTOIL30BAHUSA CIPOUMETLHBIX MAMEPUATO8 8
NOBCEOHEBHOU HCUZHU.

XUMUYECKUH JKCIEPUMEHT: HW3YYCHHE OOpaslloB HEOPraHWMYECKUX BEIIECTB,
CBOWCTB COJISHOH KHCJIOTBI, NTPOBEJICHUEC KAYeCTBEHHBIX PEAKIMA Ha XJIOPUA-HOHBI U
HAOJIIOJICHUE TIPU3HAKOB WX TIPOTEKAHWS; OIBITHI, OTpaXkarolme (QHU3NYecKue u
XMMHYCCKAE CBOHCTBA TaJOT€HOB M HMX COCIUHEHUH (BO3MOXXHO HCITOJIb30BAaHHE
BUJICOMATEPHAIIOB); O3HAKOMJICHHE C  oOpasiamMmud  XJOpua0B  (TaJOTEHHUIOB);
O3HAaKOMJICHHE C 00paslaMH Cepbl M €€ COCIUHEHUSMHU (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEpPHAIIOB); HAOJIOACHHWE Ipollecca OOyIIMBaHUS caxapa IOf JeHCTBUEM
KOHIICHTPUPOBAHHON CEPHON KHUCIIOTHI; M3yYeHUE XUMUIECKUX CBOMCTB pa30aBICHHON
CEpHOI KHCIIOTHI, TPOBEICHNE KaueCTBEHHOW PeaKINK Ha Cylb(aT-uoH U HaOII0IeHNE
Mpu3HaKa e€ MpOoTeKaHus;, O3HAKOMJIEHHE C (PU3MYECKUMH CBOMCTBaMHM a3ota, dochopa
U UX COCAMHECHMI (BO3MOYKHO MCIIOJIb30BaHNE BHCOMATEPHAIIOB), 00pa3IiaMH a30THBIX
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1 (pochopHBIX yAOOPEHUI; IOJyUYEHUE aMMUAKa U U3YYEHHUE €r0 CBOMCTB; NPOBEICHUE
KayeCTBEHHBIX pEakUuii Ha MOH aMMOHHMA U (hochaT-WOH M U3YyUEHHUE MPU3HAKOB HUX
IIPOTEKAHUSA, B3aWMOJCUCTBUE KOHLUECHTPUPOBAHHOW a30THOM KHUCIOTBI C MEIBIO
(BO3MO>XHO HMCHOJIB30BAHUE BHUEOMATEPHUAIIOB); U3YYEHNUE MOJENEN KPUCTAUIMYECKUX
pemérok anMasa, rpadura; 03HAKOMIICHHE C MPOIECCOM aAcOpOLMU PacTBOPEHHBIX
BCIIECTB AKTUBUPOBAHHBIM yIWIEM M  YCTPOMCTBOM IPOTHUBOrasa; IOJy4EHUE
YIJIEKMCIIOTO ra3a M U3y4Y€HUE €ro CBOMCTB; IPOBEICHUE KAYECTBEHHBIX PEAKIUN Ha
KapOOHaT- ¥ CHJIMKAT-UOHBl U U3Y4YEHHE MPU3HAKOB MX MPOTEKAHMS; O3HAKOMIIEHUE C
IIPOAYKIMEN CUJIMKATHOM IPOMBIIUICHHOCTH; PEIICHUE DKCIIEPUMEHTAIBHBIX 3a1a4 110
Teme «BaxHenme HeMeTalibl ¥ UX COCIUHEHUS.

MeTasuibl 1 MX COeTUHEHUS

OO0mmast XapakTepUCTUKA XUMUYECKHUX JIEMEHTOB — METAJJIOB HA OCHOBAHUH UX
noJioxkeHus B Ilepuoguueckon cucreme xumuueckux siaemeHToB [[. . MenneneeBa u
cTpoeHusi atomoB. CTpoeHue MeTtauioB. MeTamuyeckas CBsI3b M MeETajlInyecKas
KPUCTAJUINYECKAsA PEMIETKA. OJNEKTPOXUMUYECKUN pAN HANPSIKEHWH METAJIOB.
duznyeckue U XMMHUYECKHE CBOMCTBA METAJIOB (B3aUMOACHCTBHE C KHCIOPOJOM,
BOJIOM, kucinotaMu). Obwue cnocodvl nonyyenus memannos. llonamue o Kopposuu
Memainnos, OCHOBHble Cnocobvl 3auwjumul ux om kopposuu. Cniaewl (cmanb, 4yeyH,
O0OpANOMUHUL, OPOH3A) U UX NPUMEHEHUE 8 ObIMY U NPOMBILULEHHOCTU.

[llenounsle meTayibl: MoJOkeHWE B llepuoguueckod CHUCTEME XHMUYECKHX
aneMeHToB /[. 1. Menzaeneesa; ctpoenue aromoB. Haxoxnenue B npupone. Gusnueckue
U XUMHUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanusi). OKCUABI U THAPOKCUIBI HATPHUS
u Kanus. [IpyuMeHeHre meoYHbIX METAIIOB U UX COCUHECHUM.

[Ileno4yHO3eMeENBHBIE METAJUIBI MATHUM U KaJbLUI: ITO0KEHUE B [lepruoanueckon
cucreMe XuMHuueckux aeMeHToB 1. 1. MenaeneeBa; CTpoeHHE UX aTOMOB; HaX0XKICHUE
B npuponae. Pu3nyeckue M XUMHUYECKHE CBOMCTBA MAarHusl W Kanpuusa. Baxnenmue
COCIMHEHUs Kaibllus (OKCHUH, TUIPOKCHUI, CONM). Kécmrxocmb 600bl u chnocobwl eé
YCMPAaHeHUs.

AJIFOMHUHUN: TIOJIOKEHHUE B [leproanueckor CUCTEME XHUMHUYECKUX DJIEMEHTOB
. W. MenneneeBa; cTpoeHue aroma; HaxoxieHue B mpupoae. Pusmyeckue u
XMMHYECKHE CBOWCTBA amOMHUHHSI. AMQOTEpHBIE CBOICTBA OKCHIAa W THIPOKCHIA
ATIOMUHUSL.

Kenezo: nonoxkenue B Ilepronnueckoil cHUCTEME XHMHUYECKHX DIIEMEHTOB
. W. MeHnneneeBa; CTpoeHUE aToMma; HaxXxoxAeHuUe B mnpupoae. Dusmyeckue u
XUMHUYECKHE CBOMCTBA *keje3a (B3auMOJIeHCTBUE ¢ METalIaMH, KHUCJIOTaMU U COJISIMU).
Oxcusl, ruapokcuasl u cou xene3a(ll) u sxeneza(Ill): coctas, cBolicTBa U noyueHue.

XUMUYECKHI SKCIIEPUMEHT: 0O3HAKOMJICHUE C 00pa3liaMu METaJUIOB U CILIABOB, UX
(Gu3HMYEeCKUMU CBOMCTBAMH, HM3YyYCHHE PE3YJIbTATOB KOPPO3UH METAIIOB (BO3MOYKHO
UCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB), OCOOCHHOCTEN B3aUMOACHCTBUS OKCHJIA KaJIbIUs U
HATpHs C BOJIOM (BO3MOKHO MCIIOJIb30BaHUE BUIEOMATEPUAJIOB); UCCIEAOBAHNE CBOWCTB
AKECTKOM BOJBI, MpOLECCa FOPEHUs JKejie3a B KHUCIOpoJe (BO3MOMXKHO HMCIOJb30BaHUE
BUJIEOMATEPUAIIOB); MIPU3HAKOB MPOTEKAHUSI KAUYECTBEHHBIX pPEaKIMil HA UOHBI (MarHus,
Kanblusd, amoMuHus, 1uHKa, xenesa(ll) u xeneza(Ill), mequ(1l)); nabmonenue u
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ONMCAHUE MPOIECCOB OKpAIIMBAHUS IIJJAMEHM HOHAMM HATpHS, Kalus U KaJlbIUd
(BO3MOKHO HCIIOJIb30BAHUE BHUJECOMATEPHUAJIOB); MCCIeN0BaHUEe aM(OTEpHBIX CBOMCTB
TUAPOKCHUAA ATFOMUHUS U TUAPOKCHUAA [IMHKA; PEIICHUE SKCIIEPUMEHTAIBHBIX 337a4 110
TeMme «Bakuelnine MeTaaibl U UX COSTUHECHUS.

Xumusn u oKpyscarowas cpeoa

Hoevlie mamepuanet u mexnonocuu. Bewecmea u mamepuanvl 6 no8ceoOHe8HOU
JHCUSHU HeNoseKa. Xumus u 300posve. bezonachnoe ucnonvzosanue 6ewecms u
Xumudeckux peaxyuti 6 owimy. Ilepgas nomows nNpu  XUMUHECKUX — O0HCO2AX
u ompagnenusx. OCHOBbL IKOIOSUYECKOU 2PAMOMHOCIU. Xumuyeckoe 3dazpsa3HeHue
oKpydfcaroueli cpeovl (npedenvras oonycmumas Konyeumpayus sewjecms — I1/[K). Ponv
XUMUU 8 peueHUl IKOA02UYeCKUX npoodieM.

Ilpupoonvie ucmouyHuxku yeneeoo0opooos (yeoivb, NpupooHvlll 2a3, Heghmy),
NPOOYKMbL UX NepepabomKu, ux poisb 8 OblMy U NPOMbIULLIEHHOCU.

Xumuueckuil SKCnepumMenm: usydenue oopasyos mMamepuanos (Cmekio, Cnidebl
Memaiios, NOIUMEPHbLE MAMEPUATDLL).

Me:xnpeaMeTHbIE CBSA3H

Peanuszanust MeXIpeOMETHBIX CBS3€M NpU M3YYEHHUH XHUMHUUM B 9 Kjacce
OCYUIECTBIISIETCS Uepe3 UCIIOIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHITHM, TaK
U TOHSTUH, SIBISIONIMXCS CHUCTEMHBIMU JJISI OTAEJBHBIX IPEAMETOB €CTECTBEHHO-
Hay4HOI'O LUKIIA.

OO11ue ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAYUHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOpHS,
aHaln3, CHUHTE3, Kiaccu(uKauus, NEpPUOAUYHOCTb, HAOIIOACHHE, HKCIEPUMEHT,
MOJICIIUPOBAHUE, W3MEPEHHUE, MOJEIb, SBICHHE, MapHUKOBBIN 3((eKT, TeXHOJIOTHS,
MaTepUabl.

®duzuka: MaTepus, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJA, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, dJIEKTPUUYECKUNA 3apsiji, MPOBOJHUKH, MOITYNPOBOJIHUKH,
TUAJIEKTPUKH, (POTOIIIEMEHT, BELIECTBO, TEN0, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PacCTBOPUMOCTb, KpPHUCTAJUIMYECKash pEIIETKa, CIUIaBbl, (PU3MYECKUE
BEJIMYMHBI, €JUHULBI HU3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IUJIAHETHI, 3BE3[BI,
ComnHue.

buonorus: ¢otocunres, apixaHue, Ouocdepa, SKOCUCTEMA, MHHEPAIbHBIE
yA00pEHUS, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, MUTATEIbHbIE BEILIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIC MOPOJbI, MOJIE3HBIC
MCKOIIaeMbl€, TOIIJIMBO, BOJIHBIE PECYPCHI.

IIpumepHbIe TEMbI IPAKTHYECKUX PadoOT:

1. JlabopatopHoe oOopymoBaHne W TpueMbl oOparieHuss ¢ HuM. [lpaBuna
0e301acHOM paboThl B XUMUUYECKOM JTabopaTOpUH.

2. O4ncTKa 3arpsA3HEHHON MOBapEHHOM COJIH.

3. [Ipu3Haky MpOTEKAHUS XUMUIECKUX PEAKITHIA.

4. Tony4yeHne KUCIOpOia U M3yYeHUE eT0 CBOMCTB.
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5. IlpuroroBneHne pacTBOPOB C OIMPEACIEHHON MacCOBOU JOJIEM PACTBOPECHHOIO
BEILIECTBA.

6. Pemenne »skcnepuMeHTanpHBIX 3a7ad 1o TeMe «OCHOBHBIE KIJIACChI
HEOPraHUYECKUX COCIUHECHUIN.

7. Peakuiuu moHHOTO OOMEHa.

8. KauecTBeHHbIE peakMy Ha HOHBI B PACTBOPE.

9. IlosydyeHue yIrJIEKUCIIOrO ra3a u u3y4eHHe ero CBOMCTB.

10. Pemenre sxcriepuMeHTanbHbIX 3a1a4 o teme «Hemeramnsl IV — VII rpynn u
WX COCITUHEHUI.

11. Pemienue s3xcriepuMeHTaIbHBIX 337a4 10 TeMe «MeTallibl U UX COCAMHEHUSD.

[Ipu mnpoBeaeHWMM TPAKTUYECKONM pabOThl KaXKIblii €€ JTal BBIMOIHICTCS

oOyuatomumucst ¢ 3I[IP Bmecte ¢ yuutenem u moj ero pykoBoicTBoM. Ha nocke
00s3aTENbHO BBIBEIIMBAIOTCS TpaBUia TEXHUKH O€30MaCHOCTH, COOTBETCTBYIOILINE
JaHHOMY BHUJY paOOThl, JaeTcs MpaBuibHAas 3amuch (OPMYJT M YKa3bIBAaeTCS IEJb
nposeaeHus padoThl. [Ipu HEOOXOIUMOCTH AaeTCsl BU3YaJbHbIN alrOpUTM BbIIOJHEHUS
3a1aHusl. DTO CMOCOOCTBYET OCO3HAHUIO OOYYAIOIIMMMCS BBITIOJTHSAEMBIX JCHCTBUN U
ITOJIyYE€HHOTO pE3yJbTaTa.

KOHTpO.JII:.HO-I/BMepI/ITe.]'ILHBIe MaTepHaJbl 10 XUMHHA

Jlns opraHu3alnyy MPOBEPKU, y4e€Ta U KOHTPOJS 3HAHMM OOydarommXxcs 10
NpeAMETY MPEAYCMOTPEHbl KOHTPOJIbHBbIE pPabOThl, CAMOCTOSITEIbHBIE PaOOTHI,
npakThyeckue padoTel, TecTupoBaHue. OAHUM H3 METOJOB KOHTPOJSI PE3yibTaTOB
oOyuenus: oOyuwaromuxcsi ¢ 3IIP sBaseTcs MeToN MNOJUBAPUATUBHOIO SKCIIPECC-
TECTUPOBAHUSI C KOHCTPYUPYEMBIMH OTBETaMU. Ero OTIMYUTEIBHBIMH YEPTAMHU
ABJISIIOTCS ~ OMEPAaTUBHOCTb,  BBICOKAs  CTENEHb  WHAMBUIAYyaJW3allMd  3HAHUH,
CPaBHUTEJILHO MaJIbIE 3aTPaThl BPEMEHH U TPya Ha IPOBEPKY OTBETOB O0YYAIOIIUXCS.

Jst oOyuarormuxcest ¢ 3[1P Bo3MokHO u3MeHEeHHE (HOPMYIUPOBKH 3aJaHU Ha
«TIOIIATOBYIOY», QJaNTalus MpeiaraeMoro 0o0yJaronemMycsi TeCTOBOro (KOHTPOJIBHO-
OIICHOYHOTO) MaTrepuaia: WCIOIb30BaHUE YCTHBIX W TMHCHMEHHBIX WHCTPYKIIUH,
YIOPOIIEHUE IIUHHBIX CIOKHBIX (POPMYIMPOBOK MHCTPYKIIHMH, PEIICHHE C OMOpPON Ha
aJITOpUTM, 00pasell, UCIOIb30BaHUE CITPABOYHON MH(MOPMAIIHH.

KoHTpoJsbHbIe padoThI 10 TEMaM

B paboueit nporpamMme npeaycMOTPEHO 9 KOHTPOJIBHBIX padoT:

Konmponvnas paboma Ne 1. TlepBoHauajdbHbIE XUMHUYECKUE TOHSATHS.
XUMHUUYECKHE 3JIEMEHThI. XUMHYECKUE (POPMYJIbl U YPABHEHHUS.

Konmponvnas paboma Ne 2. Tlepuoaumdeckas cucTeMa XMMHUYECKHX AJIEMEHTOB
J.1. Menneneera. CTpoeHue aToma.

Komnmponvnas paboma Ne 3. Xumudeckasi CBs3b.

Konmponvnas paboma Ne 4. Kucnopoa. Oxcunsl. I'operne. Bogopoa. Kucnotsr.
Comu.
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Konmponvnas paboma Ne 5. O600111eH1e CBEJIEHNN 0 BaXXHEUIIIUX KJlaccax
HEOPraHWYECKUX COCTUHEHUM.

Konmponvnasa paboma Ne 6. InekTpoauTudeckasi AUCCOIUAIIUS.

Konmponvnasa paboma Ne 7. Hemetaniebl.

Konmponvnas paboma Ne 8. Metaiisl.

Koumponvnasa paboma Ne 9. Itoropas paboTa 3a Kypc HEOpraHUUeCKONH XUMUHU.
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IJNTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYHEGHOI'O ITIPEJIMETA
«XUMU» HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHIMSA

B nenom pesynbraTel ocBoeHust oOywaromumucs ¢ 3IIP yueOGHOro mpenmera
«XUMUS» JTOJKHBI COBMANATh C pe3yJibTaTaMH MPUMEPHOU paboyell mporpaMmbl
OCHOBHOT0 00111er0 00pasoBanust. Hanbomnee 3HaUNMBIMU SIBIISIOTCSL:

JIMYHOCTHBIE PE3YJIBTATBI:

MOTHBAIMA K O0yUEHHUIO U IeJICHANIPABICHHON MO3HABATEILHON IEATeITLHOCTH;

YCTaHOBKA Ha OCMBICIIEHUE JTMYHOTO OIbITa, HAOMIOJIEHUI 38 XUMUYECKUMU
AKCIIEPUMEHTAMU;

OpHEHTallMsd Ha TMpaBWIa HUHAWUBUIYAIHHOTO U KOJUIEKTUBHOTO O€30I1acHOTO
MOBEJICHUS TIPU B3aUMOACHCTBUM C XUMUYECKUMH BELIECTBAMU U COCTMHEHUSAMU;

MPaKTUYECKOE U3ydeHHe MPodecCuil U Tpyia pa3aIuvdHOro poja, B TOM YUCIIEC Ha
OCHOBE TMPUMEHEHHUS M3y4aeMoro MpeAMETHOro 3HaHus (Hampumep, JabopaHT
XUMHUYECKOTO aHaJIn3a);

YBaXKEHHE K TPYly U pe3yJIbTaTaM TPYJIOBOU AEATEIbHOCTH;

FOTOBHOCTh K OCO3HAHHOMY IIOCTPOEHUIO JAJbHEUIIEH WHIUBULYAIbHOU
TpaekTopur OO0pa3oBaHWsS HAa OCHOBE OpPUECHTUPOBKM B MHUpe mpodeccuii u
MPO(eCCUOHATIBHBIX MTPEANOYTEHUHN, YBAKUTEILHOTO OTHOIIICHUS K TPYLY;

OCO3HAHHME CBOETO MOBEJECHUS C TOYKU 3PEHHS OTTACHOCTU WM 0€30TTaCHOCTH IS
ce0st WK JUTsl OKPY>KArOIINX;

OCHOBBI 3KOJIOTHYECKON KYJIbTYpbl, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO
HKOJIOTUYECKOTO MBIIUICHUS, MPUOOPETEHNE OMbITa SKOJOTUYECKU OPUEHTHUPOBAHHOU
MPAKTUYECKOMN AESATEIbHOCTH B )KU3HEHHBIX CUTYyAIUAX;

OCO3HAHHUE TOCJEICTBUA U HENPUSATHE BPEAHBIX MPUBBIUCK (yHOTpeOJICHUS
AJIKOTOJsl, HApKOTUKOB, KypeHHs) U UHBIX ¢GopM Bpega s (QU3NYECKOro U
MICUXUYECKOTO 3/I0POBBS;

MIPUHATHE PEIICHUN B )KU3HEHHOW CUTYyallud Ha OCHOBE MEPEHOCca MOJTYYEHHBIX B
X0J1e 0Oy4eHHs 3HAaHUW B aKTyaJIbHYIO CUTYaIIUIO0, BOCTIOIHATH A€PUITUT HHPOPMAIINH;

TOTOBHOCTh OTOMPATh U UCIMOJIb30BATh HYXKHYIO MH(OPMAIIO B COOTBETCTBHUH C
KOHTEKCTOM KU3HEHHOU CUTYallUH.

METAIIPEIMETHBIE PE3YJIBTATBI

Osnadenue ynueepcanvbHblMu y4eOHbIMU NOZHABAM ETbHBIMU OCUIC UAMU:

BBISIBJIATh IPUYUHBI U CIIEACTBUS IMTPOCTHIX XUMUYECKUX SBJICHUIM;

OCYIIIECTBIIATh CpaBHEHHE, KJIaCCU(UKAIINIO XUMUUECKUX BEIIECTB MO 3aJaHHBIM
OCHOBAHUSAM U KPUTEPUSAM JJISI YKa3aHHBIX JJOTUYECKUX OTIEPALINL;

CTPOUTH JIOTUYECKOE CYKAEHUE MOCJIE PEABAPUTEILHOIO aHAIIN3a, BKIIFOYAIOIIIEE
YCTaHOBJICHUE TPUYMHHO-CIIEICTBEHHBIX CBS3€EH;

BBISBJIATE ACUIMTHI HWH(POPMAIUH, JaHHBIX, HEOOXOIWMBIX JJII PEIICHUS
IMOCTaBJICHHOM 3aJ1a4H;
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npeoOpa3oBbIBaTh HHGOPMAIIUIO W3 OJTHOTO BUJA B APYroil (TabiMily B TEKCT U
mp.);

CO3/71aBaTh, MPUMEHITh U TPEOOPA30BLIBATH 3HAKN U CUMBOJIBI, MOJICTTH U CXEMBbI
JUTSL peIlIeHHs] Y4eOHBIX U IMO3HABATENIbHBIX 3aJ1au C TTIOMOIIIBIO T1e/1arora;

C TOMOUIBIO MEArora MPOBOJAUTH XMMUUYECKHM OIBIT, HECIOKHBIM SKCIIEPUMEHT,
JIJIsl YCTAHOBJICHHUSI OCOOCHHOCTEN 00BhEKTa M3YUEHHUs, TPUUUHHO-CIIC/ICTBEHHBIX CBS3EH
1 3aBUCUMOCTEN O0BEKTOB MEXITY COOOM;

C TOMOIIBIO TIe/larora WM CaMOCTOATENIbHO (OpMYyJIUpOBaTh 00O0OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEICHHOTO HAOIIOACHUS, OTIbITA,;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE XUMHUUYECKUX TPOLECCOB M  HX
MOCJIEACTBUS;

UCKAaTh WM OTOMpaTh MHQPOPMALUIO WM JAHHBIE W3 UCTOYHUKOB C YYETOM
MPEIOKCHHON yaeOHOM 3a71a4M U 3aIaHHBIX KPUTEPUEB.

Osnaoenue ynugepcanbHbIMUu y4eOHbIMU KOMMYHUKAMUGHBIMU OCUCH GUAMU:

OpraHU30BbIBAaTh y4eOHOE B3aMMOJICHCTBHE B TpyIIe (ONMpenessiTh 00mue ey,
pacrpenensiTh poJid, JOTOBApUBATHCS APYT C IPYTOM U T. 1.).

C MOMOIIBIO MEIarora Wik CaMOCTOSATENIBHO COCTABJIATh YCTHBIE M NMHUCbMEHHBIE
TEKCThl C MCIOJIb30BAHUEM WJUIFOCTPATUBHBIX MATEPHUANIOB ISl BBICTYIUICHUS MEpeN
ayJIUTOPUEN;

OpraHu30BbIBaTh Y4E€OHOE COTPYIHUYECTBO M COBMECTHYIO JEATEIBHOCTh C
YUYUTEIEM M CBEPCTHUKAMH; paboTaTh MHAMBUIYAIBLHO W B TpYIIE: HAXOAUTh OO0IIee
pelieHre W paspematb KOH(QIMKTHL HAa OCHOBE COTJIACOBAHMSI MO3UIMK M ydeTa
HMHTEpEeCOB; (OPMYJIUPOBATH, APTYMEHTHUPOBATH U OTCTAUBATh CBOE€ MHEHMUE;

OIIEHMBATh Kaue€CTBO CBOETO BKJIaJla B OOIIMI MPOAYKT, IPUHUMATh U PA3JICIIATh
OTBETCTBEHHOCTH U MPOSIBISATH TOTOBHOCTh K IPEAOCTABICHUIO OTYETA TIEPE] TPYIIION.

Osnadenue yHueepcaaIbHbIMU y4eOHbIMU Pe2YAAMUBHBIMU OCUCH BUAMU:

oOHapyxuBaTh H (QOPMYNIHpPOBATH Yy4yeOHYIO TpoOJIeMy, OMNPENesTh Ieib
y4eOHOM eI TEILHOCTH;

BJIaJICTh OCHOBAaMHM CaMOKOHTPOJSI, CAMOOIICHKH, TPUHATHUS PEIICHUH U
OCYILIECTBJICHUSI OCO3HAHHOT'O BBIOOpA B YUCOHOM M IMO3HABATEIILHOM JICSITCIHHOCTH;

COOTHOCHUTH CBOU JICHCTBHUSI C IUIAHUPYEMBIMH PE3YJbTaTaMH, OCYIIECTBIISATH
KOHTPOJIb CBOEHW JESATETLHOCTA B MPOLECCE AOCTHKEHUS pe3yJbTara, OMpPENeliiTh
CIocoObI ACHCTBHI B paMKaX MPEAJIOKEHHBIX YCIOBUN U TpeOOBaHUM, KOPPEKTUPOBATH
CBOM JICMCTBUSI B COOTBETCTBUH C NU3MEHSIOLICHCS CUTYAIUEH;

JaBaTh aJICKBATHYIO OLIEHKY CHUTYyallud W Tpejjararh IUIaH €€ W3MEHEHUS,

MPEABUIETh TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPU PEIICHUU Y4eOHOM
3a/1a4u;

MOHWMATh MPUYUHBI, IO KOTOPHIM HE OBLI JOCTUTHYT TpeOyeMblil pe3ysbTaT
NEATEeIbHOCTH, ONpPEACIsTh TMO3UTUBHBIE HM3MEHEHWS W HampaBieHUs, TPEOYroIue
JajabHenIen padoThl;

OCO3HAHHO OTHOCHUTBCS K APYroMYy YEJIOBEKY, Er0 MHEHUIO.
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IHPEJMETHBIE PE3YJIBTATDBI

B cocTtaBe npenMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00S3aTEILHOIO COIEPKAHUS,
YCTaHOBJICHHOTO JAaHHOW NPHMEPHOM padouyell NporpaMMOM, BBIJEISIOT: Hay4yHbIE
3HAHMS, YMEHHS U CIOCOOBI AeHCTBUH, cnenuduueckue Ajig y4eOHOro nmpeaMera
«XuMHS», BUABl IEITEIBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHHUS, €r0 MHTEPIPETALINH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YY€OHBIX U HOBBIX CUTYAIUX:

® [IPE/ACTABICHHE O 3aKOHOMEPHOCTSAX M TO3HABAEMOCTU SIBJIECHUN MPUPOJIBI,

NOHMMaHHE OOBEKTUBHOM 3HAUMMOCTH OCHOB XMMHUYECKON HAyKH KakK 00JacTu

COBPEMEHHOI'0 €CTECTBO3HAHUSI, KOMIIOHEHTA OOIIEH KYJIbTYphbl U MIPAKTUYECKON

NESATEIbHOCTH Y€JIOBEKa B YCIIOBUSX COBPEMEHHOTO OOLIECTBA; TOHUMAaHUE MECTa

XUMHH CPEJIA IPYTUX €CTECTBEHHBIX HAYK;

® BJIAJICHHE OCHOBAaMU MOHITUIHOTO anmnapaTa i CHMBOJIMYECKOTO SI3bIKa XUMUH JJIS
cocTaBiieHUs (POpPMyJ HEOPraHMYECKHX BEIIECTB, YPAaBHEHHM XHUMHUYECKUX
peaknuii (C OMOpPOM HA aITOPUTM YYEOHBIX NEUCTBHIA), BIAJCHHE OCHOBAMHU
xumuyeckor HoMeHkIatypsl (IUPAC u TpuBHalIbHON) U yMEHUE UCIIOIB30BATH €€

JUIA peuieHus] yuyeOHO-NO3HABATeNIbHBIX 3a/ay C IMOMOILNBI0 YYHUTENs; YMEHUE

UCIIOJIB30BaTh MOJEIH ISl OOBSICHEHHS] CTPOCHHMSI aTOMOB M MOJEKYJ IIO

ITOPUTMY C OIIOPOX HA ONPEEIECHUS;

® IIPE/ICTABIICHUE O CUCTEME XUMHUYECKUX 3HAHUU U YMEHUE C NOMOIIBIO YUUTEIS

IPUMEHSTh CHCTEMY XWUMHUYECKUMX 3HAHUWA JJIsI YCTAHOBJICHHSI B3aWMOCBS3EH

MEXKy M3YYEHHBIM MATEPHAIOM W MPHU MOJYYECHUU HOBBIX 3HAHWM, a TAaKXKE B

IpoliecCce BBIMOJHEHUSI YYEOHBIX 3aJlaHuid W Tpu paboTe € HMCTOYHUKAMHU

XUMUYECKON HH(POPMALIMK, KOTOPAsi BKIIOYAET:

BAKHEWINIME XWMHUYECKHE NOHATHS: XWMHUYECKHI 3JIEMEHT, aTOM, MOJIEKYJa,
BEILIECTBO, IPOCTOE M CJOKHOE BELIECTBO, OJHOPOJHAS M HEOJHOPOIHAsl CMECH,
OTHOCUTEJIbHBIE AaTOMHAs W MOJEKYJIIpHas MaccChl, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIpHasi Macca, MOJISIpHbIH 00BEM, OKCHJ, KHCJIOTa, OCHOBaHHE, COJb (CpeaHss),
XUMUYECKasl peaklus, pPEakUWd COCOUHEHUs, PEaKUUH PpPA3JI0KEHUs, PEaKIUH
3aMEIICHHs, PeaKIuu 00MeHa, TEIIOBOM d(DQPEKT peakinu, 3K30- U SHIOTCPMUUECKHE
peaKkuuu, pacTBOp, MaccoBasi JOJS XMMHUYECKOTO 3JIEMEHTA B COEAUHEHHH, MACCOBAs
JI0JI ¥ TIPOLIEHTHAs] KOHLIEHTPAlKs BEIIECTBA B PaCTBOPE, AP0 aTOMa, JIEKTPUUECKHMA
CJIOM aTroma, aTOMHasg OpOuTalb, PaJWyC aTOMa, BAJIEHTHOCTb, CTENEHb OKHUCIICHHS,
XUMUYECKasl CBS3b, AJIEKTPOOTPULATENBHOCTD, MOJSPHAS M HEMOJIIpHAs KOBAJICHTHAs
CBA3b, MOHHAs CBA3b, METAJUIMYECKAsl CBA3b, KpHUCTAIUIMYECKas pelieTka (aToMmHas,
MOHHAs, METa/NInYecKasi, MOJIEKYJspHas), MOH, KaTHUOH, AaHHMOH, JJIEKTPOJUT U HE
ANEKTPOJUT, AJIEKTPOJUTHYECKAs JHUCCOLMAalMsA, pEaKud HOHHOro oOMeHa,
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIUU, OKUCIUTENb M  BOCCTAHOBUTEID,
OKHCJICHUE U BOCCTAHOBJIEHUE, AJIEKTPOJIN3, XMMUYECKOE paBHOBecUE, oOpaTHUMbIE U
HeoOpaTUMbIE PEaKlUH, CKOPOCTh XHMMHUYECKOM peakluu, KaTalu3aTrop, MpereiabHO
nomyctumas konnentpanus (I1/1K), koppo3ust MeTaisios, CIijiaBhl;

OCHOBOIIOJIAraroIe 3aKOHbl XUMUU: 3aKOH COXpaHeHUsl Macchl, [lepuonnueckuii
3akoH /1. 1. MenpeneeBa, 3aKk0H OCTOSTHCTBA COCTaBa, 3aKOH ABOTapo;

TEOPUU XUMHUHU: ATOMHO-MOJIEKYJISIDHAs TEOPHUs, TEOPHUS DIIEKTPOJIUTHUECKON
IUCCOLMALINM, a TAKKE IMPEJICTABICHUS O HAyYHBIX METOJAX MO3HAHHUS, B TOM YHCIE
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AKCTIEPUMEHTAILHBIX U TEOPETUYECKUX METO/aX HMCCIEIOBAHUS BEIIECTB U HU3y4YEHUs
XUMUYECKUX PEaKInii;

® TIPE/CTABJICHUE O IEPUOIUIECKON 3aBUCUMOCTH CBOMCTB XUMHYECKUX IJIEMEHTOB
(pamuyc atoma, 3JIEKTPOOTPUIIATEILHOCTH), MPOCTBIX U CJIOXKHBIX BEIIECTB OT
TIOJIOXKEHUSI DJIEMEHTOB B [lepronnueckoit cucteme (B MaibIX MepUoax U TJIABHBIX
NOATPYINAX) W BJIEKTPOHHOIO CTPOEHUS aTroMa; YMEHHE OOBACHATH CBS3b
MOJIOKEHUs  3dneMeHTta B llepuoauyeckod  cUCTEME C  YHUCIOBBIMHU
XapaKTEPUCTHKAMU CTPOEHHUS aTOMOB XHMHYECKHX DJIEMEHTOB (COCTaB W 3apsi
sanpa, oOIee YHCIIO DJIIGKTPOHOB), pPACHpEeICHHEM  DJIEKTPOHOB IO
DHEPTreTUYECKUM YPOBHSM aTOMOB TIEPBBIX TPEX MEPUOIOB, KaTUS U KaJbIUS;
KJIacCU(PUITMPOBATh XMMHYECKHE OJJIEMEHTHI C OIOpPOH Ha OMpeaeiCHUs
(GU3UYECKOTO CMBICIA ITU(POBBIX JAHHBIX MEPUOANIECCKON TaOIHIIBI;

® yMEHHE KIaCCU(PUIIUPOBATH XUMUYECKUE JIEMEHTHI, HEOPTAaHMYECKHUE BEIIECTBA U
XUMHUYECKUE PEaKIUU C OMOPOI Ha CXEMBbI; ONPENETsATh BaJICHTHOCTh M CTETIICHb
OKUCJICHUSI XMMHUYECKHX DJJIEMEHTOB, BHJ XHWMHUYECKOW CBS3M U  THUI
KPUCTAJUTMYECKOW CTPYKTYpPBl B COCIWHCHHUSX, 3apsJl MOHA, XapaKTep CpPeabl B
BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHH ), OKUCITMTENb 1 BOCCTAHOBUTEITH
10 AJITOPUTMY YUEOHBIX ICHCTBUIA;

e YMCHHE XapaKTEPH30BaTh C OMOpPOH Ha cXeMy (QU3HYECKHE W XHUMHUYCCKHEC
CBOMCTBA MPOCTHIX BELIECTB (KUCIOPO, 030H, BOJOPO, TpaduT, anmas, KpeMHUH,
asor, ¢pocdop, cepa, XJI0p, HATPUM, KAJIU, MAarHUM, KaJIbITUH, AITFOMAHHH, KeJIe30)
U CIIOKHBIX BEIIECTB, B TOM YHCJIE WX BOJHBIX PacTBOPOB (BOjJa, aMMHaK,
XJIOPOBOJIOPOJI, CEPOBOJOPO]I, OKCUALI U THIAPOKCUALI MeTaioB I - ITA rpymm,
amomunusg, meau (I1), nunka, xeneza (II u II), okcuner yraepoma (II u 1V),
kpemuus (IV), azota u docdopa (Il u V), cepst (IV u VI), cepuucras, cepnas,
a30TUCTas, a3oTHasd, QocdopHas, yrojapbHas, KpEMHHEBas KUCJIOTa U MX COJH);
OMKCHIBATh C OTIOPOW HA IIJIaH M KJIFOYEBBIC CJIOBAa; YMEHHE MPOTHO3UPOBATH H
XapaKTEpHU30BaTh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT MX COCTaBa M CTPOCHUS
MOCJIC TIPEIBAPUTEIHLHOTO aHAIM3a I0J PYKOBOJCTBOM TieAarora, IpuMEHEHHUE
BEIIIECTB B 3aBUCHUMOCTH OT UX CBOMCTB, BO3MOYKHOCTh MPOTEKAHUS XUMUICCKUX
MPEBPAIICHA B Pa3IUYHBIX YCJIOBHUSAX, BIMSHHEC BEIICCTB W XUMHUYCCKUX
MIPOIIECCOB HA OPTaHU3M YEJIOBEKA M OKPYKAIOIIYIO MPUPOIHYIO CPENY;

® yYMEHHE COCTaBIISITh MO 00pasily, CXeMme, aNroOpuTMy Y4YeOHBIX JeHCTBUM
MOJICKYJIIPHBIC M MOHHBIC YPaBHEHHUS PEaAKIUil (B TOM YHUCIE PEAKIUH MOHHOTO
oOMEHa W OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKINN), WUTIOCTPUPYIOIINUX
XUMHUYECKHE CBOMCTBA M3yUYCHHBIX KJIACCOB / TPYIINT HEOPTaHUYECKUX BEIIECTB, a
TaK)Ke MOATBEPKJAIOIINX TeHETUUECKYIO0 B3aUMOCBSI3b MEXIY HUMU;

® YMEHHE BBIYUCISATH OTHOCUTEIBHYIO MOJEKYISIPHYIO M MOJSPHYIO MAacCChI
BEIIECTB, MACCOBYIO JIOJK0 XHMHUYECKOTO 3J€MEHTa B COEJUHEHUHU, MACCOBYIO
JIOJII0 BEIIECTBAa B PACTBOPE, KOJMYECTBO BEIIECTBA M €ro mMaccy, 00ObEM ra3oB C
omopoil Ha o60mme (HOpMyJbl; YMEHHE MPOBOJUTH PACUYEThl MO YpPaBHECHUSIM
XUMUYECKUX PEaKIMi W HAXOAUTh KOJUYECTBO BEIECTBA, O0OBEM M MacCy
pPEareHTOB WJIM MPOJYKTOB PEAKIIMU C OTIOPOM Ha oOpaszell, allfOPUTM YyUeOHBIX
JICUCTBUU;
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® BJaJEHUE OCHOBHBIMM METOJIaMU HAYYHOTO MO3HaHUs (HabJt0ieHne, U3MEpPEHHE,

HKCIIEPUMEHT, MOJEIUPOBAHNE) MPU U3YUCHUH BEIIECTB U XUMUYECKUX SBICHUM

C OMOPOM Ha aNTOPUTM YUEOHBIX JEUCTBUM; yMEHUE CHOPMYIUPOBATH IPOOIEMY

U [IPEIJIOKUTH IYTH €€ PEIICHHUs C TOMOIIBIO TTe/larora; 3HaHHe OCHOB 0€30MacHOM

paboThl C XUMUYECKMMH BEILIECTBAMHU, XUMUUECKOW MOCYAOH U J1a00OpPaTOPHBIM

obopynoBaHUEM;
® HaJIWYME NMPAKTUYECKUX HABBIKOB IUIAHUPOBAHUS U OCYIIECTBIICHUS CIETYIOIINUX

XUMUYECKUX IKCTIEPUMEHTOB IO PYKOBOJCTBOM YUUTENsSl C OOCYKIECHUEM IJIaHa

paboThI UJIU COCTABJICHUEM TaOIHUIIbI:

U3y4YeHHUE U onucaHue (PU3NIeCKUX CBOMCTB BEIIECTB;

03HAKOMJICHHE C (PU3NUECKUMH U XUMUYECKUMU SIBJICHUSIMH;

OTIBITHI, WITIOCTPUPYIOIINE MPU3HAKU POTEKAHUS XUMUYECKUX PEaKLIUi;

U3y4eHHE CIIOCOO0B pa3IeNeHUs] CMECEi;

NOJIyYEHHUE KUCIOPOa U U3YYEHHUE €TI0 CBOMCTB;

MOJIy4eHHE BOJIOPOJA U U3YyUEHHUE €r0 CBOMCTB;

MOJIyYeHHE YTJIEKUCIIOro ra3a U U3y4eHUe ero CBOMCTB;

NOJIyYeHHE aMMHaKa U U3y4EHHE ero CBOMCTB;

IIPUTOTOBIIEHUE PACTBOPOB C ONPEIEICHHON MAaCCOBOM A0JIE pACTBOPEHHOTO
BEILECTBA;

UCCIIEJOBAHUE U OIMCAHUE CBONCTB HEOPTaHWYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB;

IpUMEHEHUE WHIAMKATOPOB (JJakMyca, MeTUIopaHmxka u deHondranenna) ais
OTIpe/IeNICHUs XapaKTepa Cpe/lbl B pacTBOpaxX KHUCIOT U IIeJI0UeH;

U3y4YEHHE B3aUMOAEUCTBUS KHCIOT C METAUIAaMHM, OKCHUJAAMH METAJJIOB,
pPacTBOPUMBIMU U HEPACTBOPUMBIMH OCHOBAHHUSMHU, COJISIMHU;

[OJTy4Y€HUE HEPACTBOPUMBIX OCHOBAHMUIA;

BBITECHEHHUE OJJHOTO MeTaJljia IpyruM U3 pacTBOpa COJIH;

uccie10BaHle aMPOTEPHBIX CBOMCTB TMAPOKCUIOB AIFOMUHUS U [IUHKA;

pEelIeHre  AKCIEPUMEHTANbHbIX 3a7a4 1o TemMe «OCHOBHBIE  KJacchl
HEOPTaHUYECKUX COCTUHEHUNY;

pelleHne OSKCHEPUMEHTAlbHBIX 3aJad M0 TeMe  «OJEeKTPOJUTHYECKas
JUCCOLIUALUSY;

pelIeHre SKCIEPUMEHTAJIbHBIX 3ajad Mo Teme «BakHeiime HeMeTamibl U UX
COCIMHEHHUSIY;

pellleHre 3KCIEPUMEHTANBHBIX 33Ja4 Mo TeMe «BaxkHelume MeTamibl 1 ux
COCIMHECHUA;

XUMUYECKUE IKCIIEPUMEHTBI, WIUTIOCTPUPYIOIIUE MPU3HAKU MIPOTEKAHUS PEaAKIIH
HOHHOTO 00OMEHa;

KAUeCTBEHHbIE PEAKUUH Ha MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HOHBIL:
xjopua-, Opomua-, womua-, cyiabdar-, d¢ocdar-, KapOOHAT-, CHIMKAT-aHHOHEI,
THIPOKCHU/I-MOHBI, KATHOHBl aMMOHUS, MarHus, KajbIUs, aTIOMHUHHS, keneza (2+) u
xenesa (3+), menu (2+), IIUHKa;

yMEHUE TMPEACTaBIATh PE3yNbTaThl AKCIEpUMEHTa B (QopMe BBIBOJIOB,
JI0Ka3aTeNbCTB, TPAUKOB U TaOJIUII U BBIABISATH IMIUPUIECKUE 3aKOHOMEPHOCTH;
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e BJIAJICHUE MpaBUIaMHu 0€301acHOro oOpallleHusl C BEIECTBAMHU, UCIIOIb3yEMbIMU
B TIOBCEHEBHOMN U3HU, a TAKXKE MPABUIAMU NOBENEHUS B LIENAX COEpEKEHUS
310pOBbSl U OKPY’KAaIOIIEW NPUPOAHOW Cpelbl; MOHUMAaHHE Bpeaa (OMmacHOCTH)
BO3/ICICTBUS HA KUBbIE OPraHU3MBbI ONPEACICHHBIX BEIIECTB, a TAKXKe CIIOCOO0B
YMEHBUIEHUS W MPEIOTBPAIICHHUS WX BPEAHOrO BO3JACHCTBUSA; NOHUMAaHUE
3HAYEHUS )KUPOB, OCJIKOB, YIIIEBOIOB JIJIsl OpPraHu3Ma YeJIOBEKa;

® BJIAJCHUE OCHOBAMM XHMHYECKOW TI'PAaMOTHOCTH, BKJIIOYAIOIIEH yMEHHUE
IPABWJIBHO HCIIOJIb30BAaTh M3YYECHHBIE BEIIECTBA M MaTepualibl (B TOM YMHCIIE,
MUHEpaJbHblE YAOOPEHHs, METaulbl W CIUIaBbl, MPOIYKTHl IepepabOTKU
IPUPOAHBIX UCTOYHUKOB YTJIEBOIOPOOB (YTJIsl, IPUPOIHOTO raza, HeyTr) B OBITY,
CEIbCKOM  XO3SIIICTBE, HAa MPOU3BOACTBE; YMEHHUE IPUBOJUTH MIPHUMEPHI
IPABUJIBHOTO MCIIOIb30BAHMS U3YUEHHBIX BEILIECTB U MAaTEPHAJIOB;

® YMEHHE YCTaHaBJIMBATh CBS3M MEXIY pEaibHO HAOJI0JaeMbIMH XUMHUYECKUMU
SBJICHUSIMU U TPOIIECCAMH, MPOUCXOIAIIMMHI B MaKpO- U MUKPOMHUPE, OOBICHATD
IPUYUHBI MHOTOOOpa3usl BEIIECTB; YMEHHE MHTEIPUPOBATh XUMUYECKUE 3HAHUS
CO 3HAHUSIMU JPYTUX Y4eOHBIX MPEIMETOB C MOMONIBIO NIEJArora;

e mpejacTaBieHne O cdepax mnpodecCHOHANBbHON AEATEIBHOCTH, CBSI3aHHBIX C
XUMUEH W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMM Ha JOCTHKEHUAX
XUMHUYECKOM HayKW; HaJU4Me OIbITa padOThl C pa3iMYHBIMM HCTOYHHKAMU
uHboOpMalMu MO XUMHHM  (HAY4YHO-TIOMYJIApHAsh  JIUTeparypa, CJIOBapH,
CIPaBOYHHUKHU, UHTEPHET-PECYPCHI) C OMOPOM Ha AITOPUTM: YMEHHE OOBEKTUBHO
OLICHHMBAaTh MH(GOpPMAIMIO O BEUIECTBAX, MX MPEBPAICHUAX U MPAKTUYECKOM
IPUMEHEHUH.

TpeOoBaHus K NMpeIMETHBIM pe3yJbTATAM OCBOEHHSI Y4eOHOro mpeaMeTa
«XumMus», pacnpeaejeHHbIe M0 roaaM o0y4eHus

Pesynbratel mo rogam (GOpMYJIUPYIOTCS MO NPUHIUIY J00ABIEHHS HOBBIX
pEe3yJAbTAaTOB OT roja K rody, YK€ Ha3BaHHbIC B NPEABIAYIIMX TOJax MO3ULHH, KAK
IIPaBUJIO, JIOCIOBHO HE MOBTOPSIIOTCS, HO YUYUTHIBAIOTCS (PE3yJIbTaThl OUEPEAHOIO IoJ1a
10 YMOJIYAHUIO BKJIIOYAIOT PE3YyJIbTAThl MPEIbIAYIINX JIET).

8 KJIACC

pacKpbIBaThb CMBICI OCHOBHBIX XHMHYECKUX TMOHSATHA: aroM, MOJIEKyJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, CMECh (OJTHOPOAHAS U
HEOJHOPOJIHAsI), BAJCHTHOCTh, OTHOCHTEIbHAs aTOMHAas W MOJIEKyJIsIpHas wmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHASI Macca, MAacCoBasl JAOJS XMMHUECKOTO IJIEMEHTa
B COCIWHEHWH, MOJSPHBIA 00BEM, OKCHI, KHCJIOTa, OCHOBaHHE, COJIb,
2NIeKMPOOMPUYAMENLHOCTb,  CTENEHb  OKUCJIEHHS,  XMMHUYECKas  peaKius,
KIacCUPUKALMS PEaKIUi: PEaKIMu COCIUHCHHS, PEaKIUd pa3JoXKEHUs, pPeaKIuu
3aMeIeHUs, peakIiMi 00OMEeHa, IK30- U SHJIOTEPMUUECKUE PEAKIIUN; Men1060U 3¢hgpexm
peaxkyuu; SIpO aToMa, AJIEKTPOHHBIA CIIOW aTOMa, aTOMHas OpOUTallb, paANyC aToma,

XUMHUUCCKAA CBA3b, IMOJIPpHAA W HCIIOJIPHAS KOBAJICHTHAA CBsA3b, MOHHAA CBA3b, MOH,

2 3,HGCL " fajie€ KypCuBOM 0003HaYa0TCA IJIaHUPYCMBIC TPEAMETHBIC PE3YyJIbTAaThl, KOTOPHIC MOTYT OBITE IIOTCHIMAJIbHO
AOCTUT'HYTbIL 06y‘IaIOHII/IMCH C 3HP, HO HE SIBISIOTCS 00s3aTeIbHBIMHU.
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KaTUOH, aHWUOH, PAcCTBOpP, MAccoBasl JIOJsl BellecTBa (MPOLEHTHAs KOHLIEHTpalus) B
pacTBope;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATUM (cM. 1. 1) u
MIPUMEHSThH 3TU NOHATHUSA MPU ONMCAHUM BEUIECTB U UX MPEBPAILICHHUI;

UCIIOJIH30BaTh XMUMHYECKYI0 CHUMBOJIMKY JIJIi COCTAaBJICHHS (POPMYJT BEIIECTB,
MOJICKYJIIPHBIX YPaBHEHUN XUMHUECKUX PEAKIINMA, SJICKTPOHHOTO OanaHca;

OTIpEIEIATh BAJICHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCTUHECHHSIX;, CTCTICHD
OKHCJICHUS] DJIEMEHTOB B OWHAPHBIX COCJAMHEHHUSX C OMOPOW Ha OIpeJeeHHUs, B TOM
YUCJI€ CTPYKTYPUPOBAHHBIC, MPUHAJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJaccy
coeMHEHU 10 QopmyaaM; BHJ XUMHUYECKOW CBsI3M (KOBaJICHTHAs W HOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSIX;

MMETh NPEACTABICHUE O CHUCTEME XHUMHUUYECKHUX 3HAHUW, yMETb C MOMOIIbIO
YUUTENS MPUMEHSITh CUCTEMY XHMHUYECKUX 3HAHUM, JJIS YCTAHOBJIEHHUS B3aUMOCBSI3U
MEXIy U3yUYE€HHBIM MaTEpPHAJIOM U MPH MOJYICHUH HOBBIX 3HAHHM, a TaAKXKe MpH paboTe
C HCTOYHMKAMU XuUMHUYeCKOW uHPopmainuu. OpUEHTUPOBATHCS B TMOHATUIX U
OTIepUpOBaTh MU Ha 0A30BOM YPOBHE, MPUMEHSITH MPU BBHIMOIHEHUN YU€OHBIX 3aIaHUM
U PEeNICHUH PacUETHBIX 3aJlay C OMOPOM Ha aJIrOPUTM yUeOHBIX NEUCTBUI M3y4YCHHBIC
3aKOHBI U TEOPHUU: 3aKOH COXpaHeHus macchl, [leprnonnueckuit 3akon [[.M1. Menneneena,
3aKOH NOCMOSIHCMBA COCMAsa, 3aKOH ABOrajapo; aTOMHO-MOJEKYJSIpHAs TEOpHUs.
CooTtHocuTh 000O3HAauUEHHUSA, KOTOphie UMeroTcs B Tabnuie «llepuoanueckas cucrema
xuMmudeckux osneMeHToB [[. WM. MeHnngeneeBa» ¢ 4YHCIOBBIMU XapaKTEPUCTHUKAMU
CTPOCHHUSI aTOMOB XHMHYECKHX DJJIEMEHTOB (COCTaB M 3apsij fjpa, oOliee YHcio
3JIEKTPOHOB U PACHPECIICHUE UX MO AIEKTPOHHBIM CJIO0SIM);

KJIacCU(UIIMPOBATh XUMUUYECKUE DJEMEHTBI, HEOPraHMYeCKHE BEIIECTBA;
XUMHUUYECKUE peakiuu (M0 YUCIYy U COCTABY YYACTBYIOIIMX B PEAKIUU BEIIECTB, IO
TerI0BOMY 3(PdeKTy, M0 M3MEHCHHUIO CTCTICHH OKHCJICHUS XUMHUYECKHX DJIEMEHTOB) C
OITIOPOM HAa CXEMBI;

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA  BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPXKAASl ONMHUCAHUE MPUMEPAMU MOJICKYJISIPHBIX YPAaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI C OIOPOM HA CXEMBI;

IPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOCHUS,
BO3MO>KHOCTH MPOTEKAHUS XUMHUYECKHX MPEBPALICHUN B PA3IUYHBIX YCIOBUSIX IOCHE
MPEeABAPUTEILHOTIO 00CYKICHHUS C ME1arorom;

BBIYUCIISATH OTHOCHUTEIIBHYI0 MOJIEKYJSPHYIO M MOJSIPHYIO MAacChl BEILIECTB;
MacCCOBYIO JIOJIO0 XHMHYECKOTO 3JIeMEHTa 1Mo (HOpMyJie COSTUHEHHUS, MAaCCOBYIO JIOJIO
BEILIECTBA B PACTBOPE; MPOBOJAUTH PACUEThl MO YPABHEHUIO XMMUUYECKON peakiuu C
OIIOPOM Ha aJTrOpUTM;

MPUMEHSITH OCHOBHBIC ONEPAIMU MBICIUTEILHON AESITEIBHOCTU — aHAIU3 U

CUHTE3, CpaBHEHHE, O0000IIEHNE,CHCTEeMaTH3aIus, KiIaccu(ukaius, BBISBICHUE
NPUYUHHO-CJICICTBEHHBIX CBSI3€H — ISl M3YyYEHHs CBOMCTB BEIIECTB M XMMHUCCKHUX
peakiuii; eCTECTBCHHO-HAYYHBIC METOJbI ITO3HAHUS — HaOIOJCHHE, H3MEpPEHHE,

MOJICJIMPOBAHUE, SKCIEPUMEHT (peaibHblii U MblCJIeHHbll) TIOJ] pyKOBOJCTBOM I1€/1arora,
CJIeI0BaTh MpaBUIIaM MOJIb30BAHUS XUMUYECKOM MOCYA0N U 1a00paTOPHBIM
0o00OpyI0BaHUEM, a TaK»Ke MpaBHiiaM OOpaIleHHs C BEIlIECTBAMH B COOTBETCTBUU C
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MHCTPYKIMSAMU IO BBIIOJIHEHUIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB 110 MOJIYYEHHUIO U
COOMpPAaHHIO Ta3000pa3HBIX BEIIECTB (BOAOPOJA U KHUCIOPOAA), IHPUTOTOBICHUIO
PacTBOPOB € ONPEAECIEHHON MAaCCOBOM IOJIEW paCTBOPEHHOTO BEILIECTBA; IIJIAHUPOBATH U
IPOBOJUTh XUMHUYECKHE SKCHEPHUMEHTHI 10 PACIHO3HABAHHMIO PACTBOPOB ILIEIOYEH U
KHUCIIOT C TIOMOHIIbIO HHAMUKATOPOB (Jakmyc, ¢eHondTasenH, METHWIOpPaHX U Jp.),
MOATBEPKJAIOIINX KAYECTBEHHBI COCTAB HEOPraHMYECKHX BEIIECTB (KAYECTBEHHBIE
pEaKLMK Ha HOHBI) ITOJ] PyKOBOJICTBOM I1€1arora.

9 KJIACC

PacCKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX MOHSATHUNA: XUMHUYECKUU 3JIEMEHT,
aToM, MOJIEKyJa, WOH, KaTUOH, AHHWOH, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO,
BaJICHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTENEHb OKUCIEHUSA, XMUMHUYECKAsl PEaKIus,
XUMUYECKasi CBS3b, Menio8ol 3¢hghexm peaxyuu, MOJb, MOJSPHBIN 00BEM, pacTBOpP;
AIEKTPOIUTHI, HEANEKTPOJIUTBI, JIEKTPOJUTAYECKAsT NUCCOLMALMSA, PEAKINH MOHHOTO
oOMeHa, KaTalnu3aTop, Xumuyeckoe pagHogecue, oopamumvle U Heobpamumole peakyui,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, OKUCIUTEIb, BOCCTAHOBUTEh, OKUCIICHUE
M BOCCTAHOBJICHHE, aJUIOTPONHs, aM(OTEPHOCTb, XUMHUYECKas CBs3b (KOBaJEHTHAas,
HMOHHAsl, METAJJIMYEeCcKas), KpUCTAIUIMUECKas PEUIETKA, KOPpOo3Uusi Memaiios, Chidebl;
CKOpOCMb XUMUYECKOU peaxkyuu, TpeaenbHo pomyctumas koHueHtpauus (IT1K)
BEIIIECTBA;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATUM (cM. 1. 1) u
MIPUMEHSATh ATU TOHATHUS MPU ONKMCAHUH BEUIECTB U UX MPEBPAILICHUI;

WCIIOJB30BaTh 3HAKU M CUMBOJIBI JJIsl (PUKCAIIMU PEe3yIbTaTOB HAOJIOACHUM,
cocTtaByieHUs] (OpMYJT BEIIECTB U ypaBHEHUM XMMHYECKUX PEaKIMi, 3alUCH JTaHHBIX
ycioBuii 3ay1a4. Mcnons3oBath 0003HaueHus, umeromuecs B [lepuoanyeckoit cucreme u
Ta0JIMIIe PACTBOPUMOCTH KHUCIIOT, OCHOBAHHUH M COJICH B BOJC /ISl BHITIOJTHCHUS 3a/TaHUM.

ONPENEIIATh BAJIEHTHOCTh M CTENEHb OKHUCICHHUS XMUMUYECKHX AJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa; MPUHAIJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIacCy COEIMHEHH C OMOPOM Ha OMPEAEIEHUS, B TOM YUCIIE CTPYKTYPHUPOBAHHBIE; BUbI
XUMUYECKON CBsi3U (KOBaJeHTHAs, MOHHAsA, METAUIMYECKas) B HEOPTraHUYECKUX
COCIMHEHMSIX; 3apsA]l MOHA M0 XHUMHUYECKOW (OopMyJie; XapakTep Cpellbl B BOJHBIX
pacTBOpax KHCJIOT W IIEJIOYEH, mun KpUuCmaiiudeckou peueémKu KOHKPEmHO20
gewjecmasa,

packpbiBath  cMmbichn  [lepumoamueckoro 3akonHa .M. MenneneeBa wu
JI€MOHCTPUPOBATH €TI0 MIOHUMAHUE: ONUCLIBAMb U XAPAKMEPU3068amsb TAOINUYHYIO Hopmy
Ilepuoguyeckoil CHCTEMBI XMMHUYECKUX DJIEMEHTOB: pa3iuyaTh MOHATHS «IJIABHAs
noarpynna (A-rpymnma)» u «mnodounas noarpynna (b-rpymnma)», manbie U OosbIIne
MIEPUOIbI; COOMHOCUMb 0003HAYEHUSI, KOTOPbIE UMEIOTCS B MEPUOIUYECKON Ta0IuIE, ¢
YUCJIOBBIMU XapAaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XMMHYECKHUX HJIEMEHTOB (COCTaB U
3apsn sapa, 001Iee YMCIO IEKTPOHOB U PACTIPEEICHUE UX TI0 SJICKTPOHHBIM CIIOSIM);
00bsCHAMb O0IINEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMHYECKUX DJIEMEHTOB U
UX COEAUHEHUI B MpeJeyax MajbiX MEPUOJOB U IIIaBHBIX MOATPYII ¢ YUYETOM CTPOCHUS
HX aTOMOB;

KJIacCU(UIIMPOBATh XUMHUYECKHE JJIEMEHTHI; HEOPTraHMYEeCKHUE BEIIECTBA;
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XUMHUYECKHE peakluu (110 YMCIy M COCTAaBYy YUYacCTBYIOIIMX B PEAKIMU BELIECTB, I10
Ter10BoMy 3((}EKTY, 10 U3BMEHEHUIO CTENEHEN OKUCICHUS] XUMUYECKUX AJIEMEHTOB) C
OIIOPOU HA CXEMBI;

XapaKTepu30BaTh (OMUCHIBATh) OOIIME U CHEIU(PUUIECKIE XUMUYECKUE CBOMCTBA
BELIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKIAsi ONHUCAHHME NPUMEPAMHU MOJIEKYJISIPHBIX H
VOHHBIX YPABHEHUI COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIUN C ONIOPON HA CXEMBI;

COCTABJISITh YPABHEHUS JJIEKTPOJUTUYECKON JUCCOLMALMM KHUCIIOT, IIEIOYEH H
COJICH; TOJIHBIE M COKpAIEHHBIE YPaBHEHHUsI PEaKIM MOHHOTO OOMEHA; ypaBHEHUS
peaklnii, TOTBEPKAAIONINX CYIIECTBOBAHUE T€HETUUECKOM CBI3U MEXK]Y BEIECTBAMU
Pa3IUYHBIX KIJIACCOB;

pacKpbIBaTh CYIHOCTh OKHCJIMTEIIbHO-BOCCTAHOBUTEIBHBIX peakumii
MOCPEACTBOM COCTaBIIEHUS 3JIEKTPOHHOTO OajaHca ITHUX PEeaKIHii;

IPOTHO3UPOBAaTh CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS;
BO3MOYKHOCTH TNPOTEKAHHWS XHMHYECKUX IPEBPALCHUN IIOCJIE MPEABAPUTEIBHOIO
00CYXIEHHUSI C TIEAarorom;

BBIYKCIIATH OTHOCUTENIBHYIO MOJIEKYJSIPHYI0O M MOJIIPHYIO MAacChl BEILECTB;
MacCOBYIO JIOJI0 XMMHYECKOrO 3JeMEHTa Mo (HOpMyJie COCTUHEHHUS; MACCOBYIO JIOJIO
BEILIECTBA B PACTBOPE; MPOBOAMTH PACUEThl MO YPABHEHHIO XMMHUYECKOW pPEAKIUU C
ONIOpPOM Ha aNTOPUTM;

CleIoBaTh MpaBWJIaM IMOJIb30BAaHUS XHUMHUYECKOM MOCyIod M 1abopaTOpHBIM
o0Opy/lOBaHUEM, a TaK)XKe MpaBuUjaM OOpalIEHHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKUHUSMU IO BBIMOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO U
coOMpaHHIo ra3000pa3HbIX BEIIECTB (aMMHAKa U YTJIEKUCIIOTrO ras3a);

IIPOBOJIUTh PEAKLUHH, IOATBEPKIAIOIINE KA4YECTBEHHBIM COCTaB pPa3Iu4HbIX
BEIIECTB: pACHO3HABaTb OMNBITHBIM MYyTEM XJIOpUIA- OpoMUA-, MOIUA-, KapOoHaT-,
pocdar-, cunukar-, cyabpar-, THIPOKCHI-UOHBI, KATUOHBI aMMOHUS U HOHBI U3yYEHHBIX
METaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPIaHUYECKUX BEILIECTB;

NPUMEHATH OCHOBHBIE ONEPALMH MBICIUTEIBHON AEATENbHOCTH — aHAINU3 U
CHHTE3, CpaBHEHHE, 00001IeHIEe, CHCTEMATHU3AlINIO, BBISBIICHHE IPUIMHHO-CJIEICTBEHHBIX
CBSI3€M — JUI U3yYEHUs CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUI; €ECTECTBEHHO-HAYUYHbIE
METO/bI MO3HAHUSI — HAOJI0ICeHNE, U3MEPEHNE, MOJISTUPOBAHUE, SKCTIEPUMEHT (PeasIbHBIN
1 MBICJICHHBIH).
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TEMATHUYECKOE INTAHMPOBAHUE

Bcero 136 4, u3 Hux 7 4 — pe3epBHOE BpeMsl

8 KIIACC
(2 4 B HEnemMt0, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpEeMsI)
KoanuectBo yacos
HaumeHoBaHue pa3iesioB U TeM JyeKTpOHHBbIe (LM pPOBbLIE)
Ne i/ Konrpoabnsie  IlpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe pecypchl
padoThI padoThI
Pa3nea 1. [leppoHavyaabHble XUMHUYECKHE NOHATHS
XuMus — BaxxHasi 00J1acTh
1.1 €CTECTBO3HAHMS U IPAKTUYECKOMN 5 0 2 bubmmorexa LIOK
’ P https://m.edsoo.ru/7f41837¢
NEeSITeIbBHOCTH YeI0BeKa
Bbu6nuoreka [JOK
1.2 B 15 1 0
CHLECTBA H XHMHHICCKHE peaiiii https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxkHeiilnue npeacTaBuTeId HEOPraHU4eCKUX BellecTB
21 Boznyx. Kucnopoa. Ionsitie 06 6 0 1 bubmmoreka [IOK
' OKCHaX https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonstue o kucnorax u 2 0 1 bubnuoreka [IOK
' COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bona. PactBopsr. [Tonsitue 06 5 1 1 Bbu6nmuoreka [JOK
’ OCHOBaHMSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACChl HEOPTAHUYECKUX 1 1 1 bubmmoreka [JOK
' COeIMHEHU N https://m.edsoo.ru/7f41837¢



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Hroro no pazneny

30

Pasznea 3. [lepuoagnueckuii 3axkoH u [lepuognyeckas cucrema xummuueckux 3jeMeHToB /I. U. Menaeneea. CTpoeHue aToMoB.

Xumuuyeckasi cBsizb. OKHCINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aKIUH

[lepronnueckuii 3aK0H U

11 [lepuoauueckasi cucteMa XUMHYECKUX 7 0 0 Bbu6nuoreka [JOK
’ snemenTos /. 1. Menene-eBa. https://m.edsoo.ru/7f41837¢c
Ctpoenue aToma
39 Xumudeckas cBa3b. OKHUCIUTEILHO- 2 1 0 Bbu6nuoreka [JOK
' BOCCTaHOBUTEIJILHBIE PEAKITUN https://m.edsoo.ru/7f41837¢
Bbu6nmuoreka [JOK
n 1
TOTO o pasiety > https://m.edsoo.ru/7f41837c
Bbu6nmuoreka [JOK
Peseproe pems 3 0 0 https://m.edsoo.ru/7f41837¢c
OBUIEE KOJIMYECTBO YACOB I10 68 4 6
I[TPOT'PAMME
9 KJIACC
(2 4 B HEnEMIO, Bcero 68 4, U3 HUX 4 4 — pe3epBHOE BpeMsl)
KoanyecTBO 4acoB
Ne HaumeHoBaHue pa3/ieioB U TeM JyieKTpOHHBbIe (LM pPOBbLIE)
Kontposabubie IlpakTuyeckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoTsI padoThI
Pa3nen 1. BemecTBO 1 XuMu4ecKkne peakiun
L1 [ToBTOpeHue u yrioyOnenue 3HaHUM 5 1 0 bubmmoreka [JOK

OCHOBHBIX Pa3JIeNoB Kypca 8§ Kiiacca

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



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636

12 OcHOBHbIE 3aKOHOMEPHOCTH 4 bubmmoreka [JOK
' XUMHYECKUX PEaKIUii https://m.edsoo.ru/7f41a636
DNEKTPOIUTHYECKAS JUCCOLUALINS. bubnumoreka [IOK
1.3 8
XHUMHYECKUE PEAKLIUU B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3nen 2. HemeTa/uibl M UX cOeIMHEHUS
)1 OO1as xapaKTepUCTHKA XUMUYECKUX 4 bubmmoreka [JOK
’ aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCTHKa XUMUYIECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmorexa [JOK
' PYTHIRL L€p https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUIECKUX
23 aneMeHTOB VA-rpymmsl. A30T, pocho 7 bubnmorexa LHOK
' PYTHIEL. ’ P https://m.edsoo.ru/7f41a636
U UX COCIMHEHUS
OO1as xapakTepUCTHKA XUMUYECKUX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 bubmorexa HOK
' . PYHHIEL poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHCHHUS
Uroro no pazgeny 25
Pa3nen 3. MeTauuibl 1 UX COeIMHEHUS
bu6mmoreka [IOK
3.1 06 i 4
HIHE CBOHCTEA METAILIOB https://m.edsoo.ru/7f41a636
19 Baxneiinine MeTalIbl U UX 16 bubmuorexa [JOK
’ COEMHEHHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 4. Xumus U oOKpyskamomas cpeaa
4.1 BemecTBa 1 maTepuansl B KU3HU 3 bubmmoreka [JOK



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

YeJIOBEKA https://m.edsoo.ru/7f41a636
Uroro no pazgeny 3
Bbu6nuoreka [JOK
Pesepaiioe Bpems 3 0 0 https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 68 4 .
[TPOIT'PAMME
IHOYPOYHOE IINTAHUPOBAHHE
8 KUIIACC
KounyecTBO 4yacoB DJIeKTPOHHbBbIE
Ne uugpossie
Tema ypoka Konrtpoabsnbsie IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypcsl
[Ipenmer xumuu. Ponap XuMuu B :KU3HU 1 0 0 but6mmoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
but6mmoreka [IOK
ITonsTue o MeToax IIO3HAHUS B XUMHUU 1 0 0 hitps://m.cdsoo.rw/f0d227c
[Tpaktrueckas padota Ne 1 «IIpaBuia paboThl
B J1a0OpaTOPHUH U MPUEMBI OOpAIICHHS C 1 0 1 bubmorexa OK
patop p patll https://m.edsoo.ru/ff0d23dc
1ab0paTOPHBIM 000PYIOBAHUEM
YucTteie BemecTBa 1 cMecH. CriocoObl | 0 0 bubmuoreka [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2 «Pa3nenenue
cMmecel (Ha mpuMepe OYMCTKU MTOBAPEHHOMN 1 0 1 bubmorexa [IOK
PHUMEp P https://m.edsoo.ru/ff0d28c8
COJIN)»
ATOMBI U MOJIEKYJIBI 1 0 0 Bu6muotexa [JOK



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/ff0d2a6¢

7 XUMHUYECKUE IIIEMEHTBI. 3HAKH (CHUMBOJIBI) bubmuoreka [JOK
XAMUYECKHAX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U COXKHBIEC BEIIECTBA bubmmorexa LIOK
p = https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE buommorexa LIOK
yip i https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuuaeckas hopmyia. BaaeHTHOCTh aTOMOB buommorexa LIOK
pMyJa. https://m.edsoo.ru/ff0d2eae
XUMHYECKUX AJIEMEHTOB
1 OtHocuUTeNbHAs aTOMHAs Macca. bubmuotexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast JoJIsI XUMHUYECKOT0 DJIEMEHTA B bu6mmoreka [IOK
COeIUHEHUN https://m.edsoo.ru/ff0d350¢
13 KonuuectBo BemectBa. Mosnb. MossipHas bubmmoreka [JOK
macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJICHUS. bubnuoreka [JOK
XuMHUeCKast peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBHUs MPOTEKaAHUS bu6nuoreka [IOK
XUMHYECKUX PEaAKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MaCcChl BELIECTB. bubmmoreka [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruucnenus koauuecTBa, Macchl BEIIECTBA MO bubmuoreka [JOK
YPAaBHEHUAM XUMHUUYECKUX PEaKIUil https://m.edsoo.ru/ff0d5708
Knaccudukamnms XuMruaecKux peakiuit
18 (coemuHeHHUsI, pa3IOKEHUS, 3aMEIICHUS bubnmorera LHOK
a P ’ H ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 M. B. JIoMOHOCOB — y4&HBIii- bubmuoreka [JOK
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sHImKIoneuct. O0o0LmeHne u
cUucTeEMaTH3allus 3HaHUI

https://m.edsoo.ru/ff0d40c4

Konrponsnas padora Nel o treme «BermectBa

but6mmoreka [IOK

20
A XUMHAYECKUE PEAKLINN» https://m.edsoo.ru/ff0d4290
Bos — cMech ra3os. CocTaB Bo3ayxa.
21 KI/IC?‘I}(;XO — DJIEMEHT U IIPOCTOE Beﬂy:CTBO bubmmorexa LOK
PO p B ) https://m.edsoo.ru/ff0d448e
O3zoH
dusnueckye U XUMUYECKHAE CBOMCTBA
22 KHCJIOpo/ia (peaKkuyu OKUCIIEHUsI, TOPEHNE) bubmorexa [IOK
pOAa (peakl » TOP ’ https://m.edsoo.ru/ff0d4614
[Tonsatue 00 okcumax
Croco0BI ITOJIYUYEHUS KUCIIOPOa B
23 JabopaTopuu iqn OMBIH_I.HGHpH(i:TI/I Bubmiorexa OK
patop p ) https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TemnoBoii 3 HEeKT XUMHUYESCKOM peaKIuu,
24 HOHSTHE O T(i)(bMOXI/IMI/I‘-IeCKOM paBH:HI/II/I bubmmorexa [OK
P yp ’ https://m.edsoo.ru/ff0d4790
9K30- U SHIOTEPMUUYECKHUX PEaKLUsIX
Tommmso (HehTh, yroiab U METaH).
25 3ar ﬂSHeéHe(lllos o a, CII0COOBI lro bubmmorexa LOK
p Ayxd, https://m.edsoo.ru/ff0d4c4a
MpEeAOTBPALLECHUS
[TpakTrueckas padota Ne 3 o Teme
26 «[Tonyuenue u coonpanue KMUCIopoaa buGnnorexa LIOK
yi N p poaa, https://m.edsoo.ru/ff0d4ae2
W3y4EHHUE €ro CBOHNCTBY
7 Bonopon — 35ieMeHT u mpocToe BEIIecCTBO. bubmunoreka LIOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
73 DOuU3nYeCcKue U XUMHUUYECKHUE CBOMCTBA bubmuoreka [JOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IToHsaTue o KHCIIOTaxX U COJIIX bubmmorexa [OK

https://m.edsoo.ru/ff0d50d2
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CriocoObI mosryyeHust BOI0poia B

bubmunoreka LIOK

30
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas pabora Ne 4 o Teme
31 «[Tonyuenne u cobupanue BOgOpoaa bubmorexa [IOK
e o P Aoposa, https://m.edsoo.ru/ff0d4{42
W3YYCHHE €r0 CBOMCTBY
but6mmoreka [IOK
2 M 7 é . A
3 OJISIPHBIN 00BEM ra3oB. 3ak0H ABOTaJPO hitps://m.cdsoo.ru/f0d5426
Brruncienus o0b€Ma, KOJIMYECTBA BEIECTBA
33 rasa 1o ero U3BeCTHOMY KOJIHNYECTB bubmorexa HOK
. Y M https://m.edsoo.ru/ff0d55a0
BEIIECTBA UIIN 00BEMY
Brruucnenns 005EMOB ra30B 110 ypaBHEHUIO
34 €aKIMH1 Ha OCHOBE 3aKOHA 00BEMHEBIX bubmorexa HOK
peaid . https://m.edsoo.ru/ff0d5708
OTHOILIEHUH ra30B
35 dusndyeckue ¥ XUMHUUECKHE CBOMCTBA BOJIbI bubmorexa HOK
a https://m.edsoo.ru/ff0d587a
bu6mmoreka [IOK
i. I1
36 CocraB ocHoBanwuii. [ToHsiTHEe 00 HHIMKATOpPAX hitps://m.edsoo.ru/ 0592
Bona kak pactBoputens. HacbiieHHbie U
37 HEHACHIIIIEHHBIE PacTBOPEL. MaccoBas JoJIst bubmorexa HOK
B p PbL. a https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[TpakTrueckas pabota Ne 5 mo Teme
38 «IIpuroroBieHNE paCTBOPOB C OIIPEACIEHHON bubmmorexa [IOK
p . . p p et https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JIel paCTBOPEHHOTO BEIIECTBAY
39 KonrtponsHas padora Ne2 o reme Bu6muotexa [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxcupsl: cocTaB, KiacCUPUKALINS, but6mmoreka [IOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 [TonydyeHue u XuMHYECKHE CBOMCTBA bubmuoreka [JOK
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KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB

https://m.edsoo.ru/ff0d664e

OcHoBaHusI: cOCTaB, Kiaccudukams,

but6mmoreka [IOK

42 HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHnue u XuMHU4YECKHE CBOMCTBA bubmmoreka [JOK
OCHOBaHHMI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxarms, Bbubmunoreka LIOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 ITonyyenue u XMMHUYECKUE CBOMCTBA KUCIIOT bubmorexa [IOK
https://m.edsoo.ru/ff0dfee2
46 Conu (cpeqHue): HOMEHKIATYpPa, CIIOCOOBI bu6nuoreka [JOK
MOJy4YECHUS, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTrueckas padota Ne 6. Permenue
47 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bu6nuoreka [JOK
«OCHOBHBIE KJIACChl HEOPraHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEAUHEHUIN»
43 ['eneTnyeckas cBsI3b MEXKIy Kilaccamu bubmmoreka [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
. bubmuoreka [JOK
49 O0001IeHre 1 cUCTEMaTU3aINs 3HAHUI https://m.edsoo.ru/00ad9ch?
50 KonTponbnas padora Ne3 no teme "OcHOBHbIE bubmmoreka [JOK
KJIaCChl HEOPraHMYECKUX COETUHEHUN" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKY KIACCHPUKAITUU
51 XUMUYECKUX IeMEHTOB. [loHsATHE 0 rpynmax bubmorexa [IOK
https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
[Tepuonuueckuii 3akon u [lepnoanueckas
but6mmoreka [IOK
52 cUcTeMa XUMUYECKUX AemMeHToB /. 1.

Menneneesa

https://m.edsoo.ru/00ada52¢c
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Bbubmunoreka LIOK

53 I1
CPHOJIBL, TPYTITIBL, TOATPYIITBL https://m.edsoo.ru/00adas52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIJIEP. bubmmoreka [JOK
M3otonsl https://m.edsoo.ru/00ada342
CTtpoeHue 3IIeKTPOHHBIX 000I0YEK aTOMOB
55 aneMeHToB llepuoanyeckoii cucremst /1. bubmorexa [IOK
PHOA o https://m.edsoo.ru/00ada6be
Menpeneena
XapakTepucTUKa XUMHYECKOTO 3JIEMEHTA 110
56 ero nojoxxeHuro B Ilepuonuueckoi cucreMe bubmmorexa [OK
proi https://m.edsoo.ru/00ada824
. 1. MenneneeBa
3nauenue [lepuoanyeckoro 3akoHa aJist
57 a3BUTHUS HAYKH U nIpakTuku. JI. 1 bubmorera [IOK
p YK . P . I https://m.edsoo.ru/00ada96e
MeneneeB — y4€HbIU, IEAAror U rpakJlanuH
58 DIEeKTpOOTPULIATEILHOCTh ATOMOB bubmmoreka [JOK
XUMHUYECKHUX DJIESMEHTOB https://m.edsoo.ru/00adaab8
bubmunoreka LIOK
59 u
OHHAA XUMHIHCECKaA CBASD https://m.edsoo.ru/00adac34
60 KoBanenTHast noiisipHasg XuMu4decKkas CBSI3b bubnnorexa LIOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHast HemmoyapHasg XUMHUYECKasl CBI3b buGnnorexa [IOK
p https://m.edsoo.ru/00adaab9
but6mmoreka [IOK
62 C
TCMCHb OKHCTICHUA https://m.edsoo.ru/00adae28
63 OKUCIUTEIHLHO-BOCCTAHOBUTEILHBIE PEAKIIUU bubmmorexa LOK
peartl https://m.edso00.ru/00adb076
64 OKUCINUTENIN U BOCCTAHOBUTEIN bubmmorexa IOK
https://m.edso0.ru/00adb076
65 KonTponpHas padora Ne4 mo teme «CtpoeHue bubmmoreka [JOK
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aToMa. XMMHUYECKas CBA3bLY»

https://m.edsoo.ru/00adb486

O06001IeHre 1 cUCTEMaTH3alUs 3HAHUI.

66 Baxueiinie npeacTaBUTENN HEOPTaHUUECKUX 1 bubmmorexa LOK
pea p https://m.edsoo.ru/00adb33c¢
BEILECTB
67 O000111eHIE U CUCTEMATU3aIUs 3HAHUI. | bubmunoreka LIOK
XHUMUYECKUE PEaKIINU https://m.edsoo.ru/00ad9cb2
O000111eHIE U CUCTEMATH3AIUs 3HAHUM.
68 Ilepnoauueckuii 3aKOH B CBETE YUEHUS O 1 buGnnorexa LIOK
PHOZ ya https://m.edsoo.ru/ff0d61c6
CTPOCHHUH aToMa
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/00adb486
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9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoabnbsie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoTsI padoTsbI
pecypchl
[Tepuonuueckuii 3akoH. [lepuonuueckas
1 chcTeMa XUMMHYEeCKuX aaeMeHToB J. 1 1 0 0 bubmorexa [TOK
o https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
2 XMMHYECKUX 3JIEMEHTOB MEPBBIX TPEX 1 0 0 bubmorexa [TOK
p P https://m.edso0o.ru/00adb6b6
MIEPUOJIOB
3 Knaccugukanus 1 HOMEHKIATypa 1 0 0 bubmmoreka [IOK
HEOPTraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buibl XUMUUYECKOW CBS3U U THIIBI 1 0 0 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme
5 «IToBTOpenue n yriay0iaeHne 3SHaHUI 1 1 0
OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiaccay
6 Knaccugukanus XuMHU4ecKuX peakiui mo 1 0 0 bubmmoreka [IOK
pa3TUYHBIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
IloHsATHE O CKOPOCTU XUMHUYECKOM pPEaKIUU.
7 [ToHsITHE O TOMOTEHHBIX U TETEPOTEHHBIX 1 0 0 bubmmorexa [TOK
P https://m.edsoo.ru/00adbe9a
peakiusx
[loHsiTHE 0 XUMHYECKOM PaBHOBECHH.
2 ®aKTOpBbl, BIUSIOIIAE HA CKOPOCTh 1 0 0 bubmuorexa [JOK

XUMHUYECKOM PCaKMU U IMOJIOKCHUC
XUMHYCCKOTI'O paBHOBECUSA

https://m.edsoo.ru/00adc28¢c
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9 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubmuorexa [JOK
peakuu https://m.edsoo.ru/00adcade

10 Teopust 21EKTPONIUTUYECKON TUCCOLUALIUN. bubnumoreka [IOK
CunpHBIC U ClTa0bIe IIEKTPOIUTHI https://m.edsoo.ru/00adcd68

11 HMonnrle ypaBHEHUS peakIui bubmmorexa [IOK

yp peari https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KMCIIOT U OCHOBAHUN
12 B CBETE IIPEACTABICHUI 00 bubmorexa LIOK
pes . https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON AUCCOLMALIIHI
XHUMHUYECKHE CBOMCTBA COJIEN B CBETE
13 MIPENCTABIIEHUNA 00 DIIEKTPOIMTHUECKON buGnnorexa LIOK
et R https://m.edsoo.ru/00add8b2
IUCCOLINAIINHT
14 ITousTue o ruapon3e cojien buGnnorexa LIOK
AP https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
15 O06001IeHEe 1 cucTeMaTn3a 3HAHUN
HICHHE I CHCTCMATHSATI SHAHIHT https://m.edsoo.ru/00addd12

16 [IpakTuueckas padora Ne 1. «Pemienue bubmmoreka [JOK
SKCIMIEPUMEHTAIIBHBIX 33149 https://m.edsoo.ru/00addbfa
KonTtponsHas padora Ne2 o reme

17 «DIEKTPOIUTHYECKAS JUCCOIHALIUS buGnnorexa LIOK

p A I https://m.edsoo.ru/00addecO
XUMHYECKHE PEAKIIUU B PACTBOPAX)»

18 OO01mas XxapakTepuCTHKA raJIOTeHOB. bubanorexa HOK
XHUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnopooaopod. ConsiHasi KUCIIOTa,

19 XUMHUYECKHE CBOMCTBA, ITOJIYUECHUE bubmorexa LIOK

’ yi ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
20 [IpakTuueckas padbora Ne 2 o Teme bubmmoreka [JOK

«[TonyueHne COMAHON KUCIOTHI, U3y4eHUE €€

https://m.edsoo.ru/00ade348
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CBOWCTB»

Brrancnenus no YpPaBHCHUAM XUMHYCCKUX

bu6mmoreka [IOK

21 €aKI1M, eClIM OJUH 13 PEareHTOB JIaH B
peartt s P A https://m.edsoo.ru/00ade488
H30bITKE
” O61as xapakTepucTuka 3jJeMeHToB VIA- bubmmoreka [JOK
TPYIIIIBI https://m.edsoo.ru/00ade64a
AIOTpOnHBIE MOAU(DUKAIINH CEPBI.
23 HaxomI;eHHe cephl I/I(beé COG,I[I/IHGII)-II/II\/II B buGnnorexa LIOK
P . https://m.edsoo.ru/00ade64a
npupoae. XMMHUYECKHE CBONCTBA CEphI
24 CepoBogopo, ctpoeHne, Gu3ndecKue u bubanorexa HOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
)5 Oxcwuapl cepbl. CepHast KHCIIOTa, GU3HIESCKUE bubanorexka HOK
Y XMMHYECKHE CBOMCTBA, MPUMEHECHHUE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEaAKIINH, JICKAIINE B OCHOBE
26 MIPOMBIIIJIEHHOTO CIIOCO0a MOTy4eHHUSI bubmmoreka [JOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsi3HECHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpeibl COeTMHEHUSIMHU CEPhI
27 Brruucnenne MaccoBoit 1011 BBIXOJ1a bubmuorexa [JOK
MPOAYKTa PEaKUn https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTuKa dJIeMeHTOB VA-
28 rpyHmsl. A30T, pacIIPOCTPaHEHUE B IIPUPOJIE bubmmorexa IOK
PYHIIBL. - pactipoctp . PHpOAE, https://m.edsoo.ru/00adeea6
(du3nUecKre U XUMUYECKUE CBOKCTBA
79 AMMHaK, ero GU3NIECKUe U XUMUYECKUE bubanorexa HOK
CBOMCTBA, OJIyYE€HHE U TPUMEHEHUE https://m.edsoo.ru/00adf004
ITpakTuyeckas pabora Ne 3 o Teme
30 «IlonydyeHne aMmmmuaka, U3y4yeHue ero bubmmorexa LHOK
N 7 > YA https://m.edsoo.ru/00adf180
CBOMCTB»
31 A3oTHas KucioTa, e€ Gu3ndecKue u bubmmoreka [JOK
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XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adf306

Hcnonb3oBaHuE HUTPATOB U COJIEH aMMOHUSA
B KaUECTBE MUHEPATHHBIX YIOOPECHUH.

bu6mmoreka [IOK

32
XHUMHYECKOE 3arps3HEHHUE OKPYKAIOIIECH https://m.edsoo.ru/00adf518
CpeIbl COeTMHEHUSIMU a30Ta
®dochop. Oxcun pochopa (V) u dochopnas
33 KHCJIOTa, GU3MYECKUE U XUMHICCKUE bubmorexa HOK
L https://m.edsoo.ru/00adf68a
CBOWCTBA, MOJIy4YCHUE
Hcnons3oBanne GocdaToB B Ka4ecTBE
34 MUHEpaJIbHBIX yI0OpeHuil. 3arps3HeHne bubmmorexa HOK
p N yA00p - arp https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenbl hocdaTamu
35 VYrnepoa, pacnpocTpaHeHUE B IPUPOJIE, bubmmoreka [JOK
(bu3MIecKre 1 XUMUYECKHIE CBOMCTBA https://m.edsoo.ru/00adfd9¢
Oxcupel yriaepona, ux pusudeckue u
36 XHMHYECKHUE CBOMCTBA. DKOJIOTUYECKHUE bubmuorexa [JOK
POOJIeMBI, CBSI3aHHBIC C OKCHJIOM YTIIepoja https://m.edsoo.ru/00adfebe
av)
bu6mmoreka [IOK
37 h% &
TOTIPHAT KHCTIOTA | €€ COTH https://m.edso00.ru/00ae006¢c
[TpakTuyeckas padora Ne 4 o Teme
38 "[TonyueHue yriaekucioro raza bubmmorexa [TOK
. I ' | https://m.edsoo.ru/00ae027¢
KauecTBeHHas peakuus Ha KapOOHAT-UOH
19 [TepBoHavabHBIC TOHATHS 00 OPTAaHUYECKUX bubanorexa HOK
BENIECTBAX KaK O COEUHEHUSIX Yriepoja https://m.edsoo.ru/00aec054¢
bu6mmoreka [IOK
40 Kpe i M €ro CoeIHe
POMEHH I e AHHCHIT https://m.edsoo.ru/00ae080a
A1 [IpakTuueckas padbora Ne 5. Pemenue bubmmoreka [JOK

OKCIICPUMCHTAJIBHBIX 3a4a4 I10 TEME

https://m.edsoo.ru/00ae0bf2
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«Baxueiinme HeMeTaJUIbI U UX COEIUHEHUS

Kontponbnas padota Ne3 mo teme

bu6mmorexa [IOK

42 «BaxHelIe HeMeTauIbl U MX COSTUHEHUS https://m.edsoo.ru/00acOe18
OO6mr1ast XapaKTepruCTHKA XUMHYECKUX

43 3JIEMEHTOB — METAJIOB. MeTtajuinueckas bubmuorexa [JOK
CBSI3b U METAIUTNYECKAS KPUCTAILTAYECKAS https://m.edsoo.ru/00ae103e
pemérka. @u3n4YecKre CBOMCTBA METAIIIIOB
XUMHYECKHE CBONCTBA METAJIIOB.

44 DJIEKTPOXUMUYECKUH Psil HATPSIKEHUI bubmmorexa [JOK

https://m.edsoo.ru/00ael156
METAIIJIOB
OOu1re cnocoObl MOTYyYSHHUSI METALIOB.

45 CnnaBel. Beruncnenus no ypaBHeHUsAM bubmmoreka [IOK
XUMHYECKUX PEAKIUi, €CIIU OAUH U3 https://m.edsoo.ru/00ael156
pEareHTOB COJEPIKHUT MPUMECH

46 IlonsATHE O KOPPO3UU METAILIOB bubmmorexa LHOK

https://m.edsoo.ru/00ae1278
Bbu6nuoreka [JOK

47 Hlenoureie MeTaib! https://m.edsoo.ru/00ac14b2

48 OKcuabl M THAPOKCUIBI HATPUS U KAJIHUS buGnnorexa LIOK

https://m.edsoo.ru/00ac14b2

49 Illenoyno3eMenbHBIE METAJIIbI — KAJIBIIUA 1 Bbu6nuoreka [JOK
MarHum https://m.edsoo.ru/00ael5e8

50 Baxuelinine coeJMHEHNS KaJIbIU buGnnorexa LIOK

https://m.edsoo.ru/00ac15e8

51 JKécTkocTh BOMIBI M CTIOCOOBI €€ YCTPaHECHHS bubmorexa [TOK

https://m.edso0.ru/00ac1886

52 O0001IeHre U cUCTEMaTU3aIus 3HAHUI

53 [TpakTuueckas padora Ne 6 mo Teme bubmuorexa [JOK
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"XKécTkoCcTh BOJBI U METO/BI €€ yCTpaHEHU"

https://m.edsoo.ru/00aelae8

bu6mmorexa [IOK
54 AmoMuHUR
https://m.edsoo.ru/00aelc64
AMpoTepHbIE CBOIICTBAa OKCHIA U bubnunoreka [IOK
55
TUJIPOKCUIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
56 Kenezo 1
https://m.edsoo.ru/00ac1d86
57 Oxcupl, TuIpOKCU Bl 1 conn kene3a (1) n bubmuorexa [JOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O0001IeHre U cUCTEMaTU3aIus 3HAHUI
[TpakTuyeckas pabora Ne 7. Pemenue
59 AKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubmorexa HOK
p . A https://m.edsoo.ru/00ac3de8
«BaxxHeHlme MeTaJlIbl B KX COCAMHCHUS)
Brruucnenus mo ypaBHEHUSIM XUMHYECKUX
€aKIIMi, €CJTM OJIMH U3 PEareHTOB JIaH B
60 E36BITKG WJIK COfIe )KI/ITI:'[ HMECH bubmorexa HOK
Aep . p ' https://m.edsoo.ru/00ae1750
BrruuciieHuss MaccoBO# 101U BbIXO/a
MPOAYKTA PEaKIIU
61 O0001IeHre U cUCTEMaTU3aIus 3HAHUI
6 KonrtponsHas padora Ne4 o reme
«BaxxHeinme MeTaJlibl M UX COCAUHEHUS»
63 BemecTsa u maTepuansl B TOBCEIHEBHOM bubanorexa HOK
JKA3HHU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHWMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH bubmmoreka [JOK
cpeasl https://m.edsoo.ru/00ae4270
65 Ponb xumMuM B perieHnH SKOIOTHUECKUX bubmmoreka [IOK
npobiem https://m.edsoo.ru/00ae4270
66 O06o001IeHre U cCUCTEMaTU3aIis 3HAHHM. bubmuorexa [JOK
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Pemenue 3amau

https://m.edsoo.ru/00adb33c

67 O06001IeHre 1 cUCTEMaTU3aUs 3HAHUI. | bu6mmorexa [IOK
Pemtenue 3agau https://m.edsoo.ru/00ad9cb2
68 O000111eHIE U CUCTEMATU3aIUs 3HAHUI. 1 Bbu6nmuoreka [JOK
Pemrenue 3agau https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YUYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 8 kiacc/ 'abpuensa O.C., OctpoymoB WN.I'., CnagkoB C.A., AkinonepHoe oomectBo «M3narensctBo «IIpocBemienne»

» Xumus, 9 knacc/ 'abpuensia O.C., OctpoymoB WN.T'., CnagkoB C.A., AkiinonepHoe oomectBo «M3narensctBo «IIpocBemienne»
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