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[HOACHUTEJIbHAA 3AIINCKA

PaGouas mporpamma 1O XUMHH IS OOydYaOMUXCS C  3aJEPKKOU
ncuxuyeckoro pazsutus (manee — 3I[IP) Ha ypoBHE OCHOBHOIO OOIIEroO
oOpa3oBaHUsI COCTaBJICHa B COOTBETCTBUH ¢ DenepaibHBIM TOCYIapCTBECHHBIM
o0pa3oBaTeNbHBIM CTAaHJIAPTOM OCHOBHOro obmiero o6pazoBanusa (IIpukas
Munnpocsemienus Poccun ot 31.05.2021 1. No 287, 3apeructpupoBaH
MunucrepctBom toctuiuu  Poccuiickoii  @enepaumu  05.07.2021 1, per
Homep  64101) (mamee— @DI'OC OOO), aganTUPOBAHHON  OCHOBHOM
00pa30BaTeNbHON MPOrpaMMOl OCHOBHOTO 00Iero o0pa3oBaHusi 00yJarOMIIXCs C
3a/iepKKoi Tmcuxudeckoro pasputus (manee — AOOITI OOO 3IIP), paGoueit
nporpaMMbl  y4eOHOTO mpeameTa «Xumus» (0a30BBIH YpPOBEHbB), MPOTPaMMOI
BOCTIMTAHUS OOYYAIOUINXCS TPH MOJYyYEHWH OCHOBHOTO 00IIero oOpa3oBaHUSs, C
YU4ETOM paclpeeiICHHBIX 10 KJaccaM IMPOBEPSEMBIX TPEOOBAHHMIA K pe3yJbTaTraM
OCBOCHHSI OCHOBHOW 0OOpa30BaTeJIbHON  IMPOrpaMMBl  OCHOBHOTO  OOIIETO
oOpa3oBaHUs W DJIEMEHTOB COJCP)KAHUsS, TMPEICTABICHHBIX B YHHBEPCAJIHLHOM
Kogudukarope 1O XuMuHM, KOHIENIMHM TMpenojaBaHus Yd4eOHOro TIpeaMeTa
«XuMus», B 00pa3oBaTeibHBIX oOpraHu3anusax P®d, peaausyronmx OCHOBHBIC
o011eo0pa3zoBaTesibHbIE TPOTPAMMBI.

Ob6mas xapakTepucTuKa y4e0HOro npeamMmera « XuMHs»

YueOHubii mnpeaMer «XuMHS»  BXOAUT B MNPEIMETHYH  00J1acTh
«EcTecTBEHHOHayuyHble  IpeAMETh». B cucreMe  ecTeCTBEHHOHAy4HOIO
oOpa3oBaHus XUMUS KaK Y4eOHBI IIPEeIMET 3aHMMAeT BaXKHOE MECTO B MO3HAHUU
3aKOHOB MPUPOJbI, (HOPMUPOBAHUM HAYYHOM KapTHUHBI MHUPA, CO3IaHUHU OCHOBBI
XUMHYECKUX 3HAHUW, HEOOXOIMMBIX IS TOBCEIHEBHOW IKU3HHM, HAaBBIKOB
3I0POBOTO M 0E€30IMacHOTO Jis 4YellOBeKa M OKpYXKalolleld ero cpeasl obpasa
KU3HH, a TAKKE B BOCIUTAHUU SKOJIOTMYECKON KYJIbTYPHI.

VYcenemHocTh H3y4yeHHs] XHMHU CBA3aHa C OBJQJACHUEM XUMUYECKUM
A3BIKOM, COOJIOJIEHMEM TpaBWi Oe30macHoil paboThl TPHU  BHITIOJHEHUU
XUMHUYECKOTO HSKCIEPUMEHTA, OCO3HAHHUEM MHOTIOYMCIIEHHBIX CBSI3€M XHMHUHU C
OPYTUMU MIPEIMETAMHU IIKOJIBHOIO Kypca.

[Iporpamma BkJIIOYaeT B ce0s OCHOBBI HEOPTaHMYECKOW W OPTaHMYECKOU
XUMUHU. ['TTaBHOW uaeel mporpamMMsbl SIBISIETCS CO3JaHHE 0a30BOro KOMILIEKCa
OTIOPHBIX 3HAHUH MO XUMHH, BHIPAKEHHBIX B (hOPME, COOTBETCTBYIOIICH BO3PACTY
00y4YaromMXCs U UX 0COOBIM 00pa30BaTEILHBIM MTOTPEOHOCTSIM.

B coxmepxanum JaHHOrO Kypca MOPEACTaBIEHbI OCHOBOIOJIATraroIINe
XUMHAYECKHE TEOPETUYECKHUE 3HAHMUS, BKIIOYAIOIINE U3YUEHNE COCTAaBa U CTPOCHUSA
BEIIECTB, 3aBUCHUMOCTHM HMX CBOMCTB OT CTPOCHHMS, MPOTHO3MPOBAHHUE CBOWCTB
BEIIECTB, MCCIIEIOBAHUE 3aKOHOMEPHOCTENM XHUMHUYECKUX IMPEBPALICHUN U IyTEH
YIIPABJICHUS KMU B LENAX MTOJTYUYEHUS BEIIECTB U MAaTEPUAIIOB.

TeopeTnyeckyr0 OCHOBY H3YYEHHUSI HEOPraHMYECKOW XHMHUU COCTaBISET
aTOMHO-MOJIEKyJsipHOe yueHue, l[lepuommueckuii 3akon [[.MI. MengeneeBa c¢



KpPaTKUMHU CBEACHUSIMA O CTPOEHHHM AaTOMa, BHJAX XUMHYECKOW CBA3H,
3aKOHOMEPHOCTSX MPOTEKAHUSI XUMHUYECKUX PEAKIIHM.

B wu3yduenum Kypca 3HauuTeNbHas pPOJb OTBOAUTCA XHUMHUYECKOMY
AKCIEPUMEHTY: MPOBEIACHUIO MPAKTHUUECKUX U Ja0OpaTOpPHBIX PabOT, OMHCAHUIO
pe3yJIbTaTOB YYEHHUUYECKOTO OHKCIEPUMEHTa, COOJIOJICHUI0 HOPM U TpaBHI
Oe3omnacHoi paboThl B XUMHUUYECKOHN 1ab0paTopuu.

Peanuzanus paHHON mporpaMmbl B Tpoliecce€ OOYYEHHS TO3BOJIUT
oOyyaromumcsi ¢ 3I1IP ycBOuTH KJIIOYEBbIE XMMUYECKHE KOMIIETCHIIMU U TOHSTH
pOJIb ¥ 3HAYEHUE XMUMUHU CPEIN APYTUX HAYK O IPUPOJIE.

N3ydenne xumuu criocoOCTBYET (POPMHUPOBAHUIO Y 00YUAIOIINXCSI HAYIHOTO
MHUPOBO33PEHUS, OCBOCHHIO OOIIEHAYYHBIX METOJIOB (HAOJIOJICHUE, HU3MEPEHUE,
AKCTIIEPUMEHT, MOJICITUPOBAHUE), OCBOCHUIO MPAKTUUECKOTO MPUMEHEHHUS HAyUYHBIX
3HAHUM, OCHOBAaHHOT'O Ha MEXIPEIMETHBIX CBA3SIX C npeaMmetaMu « OKpyKarolui
mupy, «®duszukan, «buonorus», «l'eorpadus», «Maremarnka» u Gdopmupyer
KOMIIETCHIIUN, HEOOXOJMMBIC JUIS MPOJOJDKCHHMS 00pa3oBaHMs B 00JIaCTH
€CTECTBEHHBIX HayK.

N3ydenne xumMum CrocoOCTByeT pa3Buthio y oOydaroniuxcs ¢ 3[1P
IPOCTPAHCTBEHHOTO BOOOpakeHMs, (DYHKIIMOHAIBHONM TPaMOTHOCTH, YMEHUS
BOCIIPUHUMATh U KPUTHYECKH aHAIM3UPOBATh MHGOPMAIIUIO, TPEICTABICHHYIO B
pasnmuuHbix  (opmax. 3HAUMMOCTh TpeAMeTa IS Pa3BUTHS  KU3HCHHOU
KoMrieTeHMuu obOywatonmuxcs ¢ 3[IP  3akimiodaercs B YCBOGHHHM  OCHOBBI
XUMHYECKUX 3HAHUM, HEOOXOJMMBIX JJisi TOBCEJHEBHON JKM3HU; HAaBBIKOB
3I0pOBOTO M 0E€30IacHOTO Jis 4YesloBeKa M OKpYXarolled ero cpeabl obpasza
KU3HU; (POPMUPOBAHUH IKOJIOTHUECKOU KYJIbTYPHI.

[Iporpamma oTpaxxaeT cojepkaHrue 00y4eHUs IPEIMETY «XUMHUS» C YIETOM
0co0BIX OOpa3oBaTeNbHBIX MOTpeOHOCTEN oOyuarommxcs ¢ 3IIP. Osnaxenwue
y4eOHBIM TpEeAMETOM «XUMUS» TPEJCTABISET OMPEACICHHYI0 TPYIHOCTH IS
obygaromuxcs ¢ 3[IP. D10 cBsA3aHO ¢ OCOOCHHOCTSIMH MBICIUTEIBHOM
NESTENbHOCTH, TEPUOJAMYECKUMHU KOJCOAHUSIMU BHUMAHUS, MaJbiIM O00BEMOM
namsTH,  HEJOCTAaTOYHOCTHIO  OOIIEro  3amaca  3HAaHWM,  MOHWKEHHBIM
MMO3HABATEIbHBIM HHTEPECOM U HU3KHM YPOBHEM PEUEBOTO PA3BUTHSI.

JIs mpeoosieHusl TPYAHOCTEN B MU3yUYEHUH YUE€OHOTO IpeameTa «XHUMUS»
HeoOXxonuMa anmanrtanus o0bemMa M XapakTepa ydeOHOro wmarepuana K
MMO3HABATEIbHBIM BO3MOXHOCTSIM JaHHOM KaTeropuu OOydarouuxcs, y4eT HuX
OCOOCHHOCTEW pa3BUTHUS: HCIIOJIb30BAaHUE aJTOPUTMOB, BHYTPHUIIPEAMETHBIX H
MEXIPEAMETHBIX CBA3EH, IOCTENIEHHOE YCIOKHEHUE N3y4aeMOIr0 MaTepraa.

[Ipy u3yueHHn XUMHM HEOOXOAUMO OCYIIECTBIISITh B3aUMOJACHCTBHE Ha
MOJIMCEHCOPHOU OCHOBE.

Teopetnuecknidi  Martepuanl PEKOMEHIYETCS  HM3y4daTb B IIpoOILEcCe
MMPAKTUYECKON JESITENbHOCTH. BO3MOXHO BBIIECIIEHUE OTICIBHBIX YPOKOB Ha
pelieHre 3aja4 B CBA3U CO CJIOKHOCTBIO aHaiu3a Tekcra ooydaromumucs c¢ 311P.
OpraHnueckoe €AWHCTBO TMPAKTUYECKOW W  MBICIUTEIBHOW AEATEIIbHOCTU
oOydJarolmuxcs Ha ypoKax XHUMHHU CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY



YCBOEHUIO Oa3UCHBIX XMMHYECKUX 3HAHUW M yMeHud. Ocoboe BHHUMAHHME NpU
U3YYEHUH XUMUU YACISIETCS U3YYEHHUIO «CKBO3HBIX» MOHATUN U (HOPMHUPOBAHUIO
HaBbIKa CTPYKTYPHUPOBAHUS MaTepHaa.

Hean u 3apa4n u3y4yeHus y4eOHOro npeamera « XuMushH»

Obwue yenu W3yd4eHHUs y4eOHOTO mpeaMera «XHUMHs» MpPEICTaBICHbI B
[IpumepHoii paboueil mporpaMme OCHOBHOro obOmero oOpasoBaHus. OHH
aKTyaJIU3UPOBAHBI C YYETOM HOBBIX IPHUOPUTETOB B CUCTEME OCHOBHOT'O OOIIETO
oOpa3oBaHus, HANpPABIEHHOCTH OOYy4YeHUS Ha pa3BUTUE U CaMOpa3BUTHE
JUYHOCTH, (popMuUpoBaHUEe €€ UHTEIJIEKTa U 001Iel KyabTypbl. OOyUeHHe YMEHUIO
YUUTBCA U MPOJAOJKATH CBOE 00pa30BaHUE CAMOCTOSITENILHO B HACTOSIIEE BpeMs
ABJIETCS. OJHOM M3 BOXKHEMIIUX (PYHKUUH y4yeOHBIX NMPEIMETOB, B TOM YHUCIE U
«XUMUNY.

st oOyuaromuxcs ¢ 311P, Tak ke, Kak ¥ JJisi HOPMaTUBHO Pa3BUBAIOIINXCSA
CBEPCTHHKOB,  OCBAaMBAIOLIMX OCHOBHYIO  OOpa3oBaTelbHYI  MPOTpaMMy,
JOMHUHHPYIOIIEEe 3HaYCHUE PUOOPETAIOT TaKue yeu, Kakx:

* ¢opMUpPOBaHME MHTEJUIEKTYaJbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
COTPYIHHUYECTBY, CAMOCTOSITEIBHOMY TMPHUHATUIO PEIICHHH, CrnocoOHOMN
aJanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSM KU3HU;

" HanpapJIE€HHOCTh OOYYEHHS HAa CHUCTEMAaTHYeCKOe MPHUOOIICHUE yUYalIuXcs K
CaMOCTOSAITEJILHOM  TO3HABaT€NbHOM  ACSTENbHOCTH,  HAy4YHBIM U
PAKTUYECKUM METO/laM MO3HaHUs, (POPMUPYIOIIUM MOTHUBAIIMIO U Pa3BUTHE
CIIOCOOHOCTEHN K XUMUMU;

» o0ecreyeHre YCJIOBHM, CIOCOOCTBYIOMIUX MPUOOPETEHUIO O00yYarOIIUMHUCS
OMbITa Pa3HOOOpA3HOW JEATENBHOCTH, TO3HAHHS M CaMOIO3HAHUS,
KITIOYEBBIX HAaBBIKOB (KIIOYEBBIX KOMIETEHIMH), UMEIONIUX YHHUBEPCAIbHOE
3HAYEHUE IS PA3TUYHBIX BUIOB JIEATEIbHOCTH;

* ¢opMupoBaHHE YMEHUN OOBSCHATH W OILICHUBATH SBICHUS OKPYXKAIOILIETO
MHUpa Ha OCHOBAaHUY 3HAHWM U OMBITA, MOJYYCHHBIX TIPU U3YUYCHUU XUMHUH;

* ¢opmupoBaHue y  OOy4YaOIIUXCS  T'YMAaHUCTHYCCKUX  OTHOIICHUH,
MOHWMAHUS [IEHHOCTH XMMHUYECKUX 3HAHUU JJIT BBIPAOOTKH SKOJIOTHUYECKHU
11eJIeCO00Pa3HOr0 MOBENCHUS B OBITY W TPYIOBOU JEATEIBHOCTH B LIEISAX
COXPaHEHHsI CBOETO 370POBbs U OKPYKAIOIIEH IPUPOJHOMN CPEbL;

" pa3BUTHE MOTHMBAaLlUU K OOYYEHMIO, CIHOCOOHOCTEHl K CaMOKOHTPOIIO H
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOCHHMS OOIEYEIIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY TMpouiasi W HampaBIEHHOCTH
JaJIbHEHIIIEro 00y4YeHUSI.

Kypc HampaBien Ha penieHue CIeIyomuX 3a0ay, 00eCneunBarolInX
peanu3anuoo JUYHOCTHO-OPUEHTUPOBAHHOIO M JI€SITEIIBHOCTHOIO MOJAXOJ0B K
oOyuennto xumum obOydaromuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 0O0IIErO
o0Opa3oBaHUs:



" (opMHpPOBaHUE NEPBOHAYATIBHBIX CUCTEMATU3UPOBAHHBIX MPEACTABICHHUIN O
BEILIECTBAX, UX IPEBPALLCHUAX U NPAKTUYECKOM IPUMEHEHUU; OBJIAJCHUE
IIOHATUMHBIM alllapaToM U CUMBOJIMYECKUM SI3bIKOM XUMUU;

" OCO3HaHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB XUMHUYECKOM HAyKH Kak
00JacT COBPEMEHHOIO €CTECTBO3HAHUSA, XUMUYECKHX MpeBpalieHUui
HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB KaK OCHOBbI MHOTUX SIBJICHUMU
KUBOM U HEKUBOW MPUPOJIbI; YIIIyOJII€HHE MPEACTABICHU O MaTepUaIbHOM
€IUHCTBE MUPA;

" OBJAJCHUE OCHOBAaMH XUMHUYECKOM  TIpPaMOTHOCTH:  CHOCOOHOCTBIO
aHAJIM3UPOBATh U OOBEKTHUBHO OLIEHUBATH KU3HEHHBIE CUTYAIIHH, CBSI3aHHbIE
C XuMHUEH, HaBbIKaMHM 0Oe3omacHOro oOpalleHusi ¢  BeUleCTBaMH,
UCIIONB3YEMBIMU B IIOBCEIHEBHOW JKM3HU; YMEHUEM aHaJIU3UPOBaTh U
IUTAHUPOBATh SKOJOTMYECKU O€30MacHOEe MOBEJEHUE B LENSAX COXpaHEHUS
310POBbsI U OKPYKAIOLIECH CPEebl;

* ¢opMUpOBaHME YMEHUW  YCTAHABIMUBATH CBA3M  MEXIY  pealibHO
HaO0JI0aeMBbIMH XUMUYECKUMH SIBJICHUSIMU U TIPOLIECCAMU, IPOUCXOISIITUMU
B MUKPOMHUpPE, OOBIACHITH MPUUYMHBI MHOTOOOpPa3usi BEIIECTB, 3aBUCUMOCTD
UX CBOMCTB OT COCTaBa M CTPOCHHUs, A TAKXKE 3aBUCHUMOCTb IPUMEHECHUS
BEILIECTB OT UX CBOWCTB;

" [pUOOpPETEHHE OIbITa MWCIOIB30BAHUSL PANIMYHBIX METOJOB H3YYCHUS
BEIIIECTB, HAOJIIOCHNS 32 UX [IPEBPALEHUSIMU IIPU NPOBEICHUN HECIIOKHBIX
XUMHUYECKMX  OKCHEPUMEHTOB C  HCIOJb30BaHUEM  JIaDOpaTOPHOTIO
000opynoBaHus U IPUOOPOB;

" (QopmupoBaHHE NPEACTABICHUN O 3HAYCHUH XUMUYECKON HAYKH U PEIICHUN
COBPEMEHHBIX 3KOJIOTMYECKUX MPOOIEM, B TOM YHUCIIE B MPEIOTBpPALLIEHUU
TEXHOTECHHBIX U SKOJIOTMYECKUX KaTacTpog.

OcoOenHocTH 0TOOPA U alaNTALMH Y4e0HOr0 MaTepUaJia Mo XUuMHUM

OOyuenue yueOHOMY TpeaAMETy «XUMHUSA» HEOOXOJUMO CTPOUTH Ha
CO3JJaHUHM ONTUMAJIbHBIX YCJIOBUM JJIsI YCBOEHHS MPOTPAaMMHOr0 MaTepuaia
obOydarommmmucs ¢ 3I[IP. bonbpmioe BHMMaHWE MODKHO OBITH yIEIEHO OTOOPY
y4eOHOro Marepuaja B COOTBETCTBUM C MPUHIMIOM JOCTYIHOCTH TpHU
coxpaHeHuHu oO0miero 6a3oBoro ypoBHsA. OH JOJDKEH IO COJEPKAHUIO M 00BEMY
OBITH aanTUPOBAaHHBIM 17151 oOydatomuxcs ¢ 3[1P B cooTBeTcTBHM ¢ MX OCOOBIMHU
oOpa3oBaTeIbHBIMH TOTpEeOHOCTIMU. ClietyeT 00JerduTh OBIAJCHUE MAaTEPUATIOM
obygarommumucss ¢ 3[IP mocpenctBoM €ro JACTAIBHOTO OOBSCHCHUS C
CHUCTEMAaTHUYECKUM ITOBTOPOM, MHOTOKPATHOW TPEHUPOBKON B MPUMEHEHUH 3HAHUI
C HUCIOJb30BAHMEM IPHUEMOB AJITOPUTMHU3ALMUA U BU3YaJbHBIX ONOpP, OOY4YEHUS
CTPYKTYpUPOBAHHIO MaTepuara.

Bonpioe 3HaueHwe sl TOTHOIIEHHOTO YCBOCHHUSI y4eOHOTO MaTepuana
HMMEET OMopa Ha MEKIPEAMETHBIE CBSI3H BOIIPOCOB, U3YYAaE€MbIX B IAHHOM KypcCe, €
TakuMU y4eOHbIMH mpeaMeTamu kak «leorpadus», «Dusuka», «buonorus».
[lo3Bosisisi paccMaTpuBaTh OJUMH M TOT K€ Y4YEOHBIM MaTepuall ¢ pa3HbIX TOYEK



3pEHUs, MEKIPEIMETHBIE CBA3U CIIOCOOCTBYIOT €r0 JYy4YlIIEMY OCMBICIIEHHIO, Ooee
MIPOYHOMY 3aKPEMNJICHUIO TOJYYEHHBIX 3HAHUM U MPAKTUYECKUX YMEHUI.

[Ipy nmOAroTOBKE K  ypOKaM  Y4YMTElb JOJDKEH  IpPEelyCMOTPETh
dbopmupoBaHue y o0yJarouuxcs yMEHUM aHaIu3upoBaTh, CPaBHUBATH, 0000IIATH
M3y4yaeMblii Marepuan, IUJIAHUPOBAaTh MPEJACTOSIIYI0 padboTy, OCYIIECTBIATh
CaMOKOHTpoJIb. Heo0X0AMMO MOCTOSHHO CIEIUTh 33 MPABUIBHOCTBIO PEUYEBOTO
odopmiieHHs BbICKa3bIiBaHUil oOyvatomuxcs ¢ 311P.

B cBA3u ¢ 0COOEHHOCTSIMU TOBENECHUSI U JEATEIbHOCTH OOyYaromuxcs ¢
3IIP (pacTOpMOXEHHOCTb, HEOPTraHU30BAHHOCTH) HEOOXOIUM CTPOKAUIIUIMA
KOHTPOJb COOJIIOJICHUS] TMpaBUJl TEXHUKM OE€30MacHOCTH TMpH MPOBEACHHUU
1ab0paTOpPHBIX PabOT B XMMHUYECKOM KaOMHETE.

Buabl gesareasHocTu odydyawmuxcsa ¢ 3IIP, o0ycioBiieHHbIe 0CO0BIMHU
00pa3oBaTeJIbHBIMH MOTPEOHOCTSIMH M 00ecleYuBaOIIMe OCMBICJIEHHOE
O0CBOEHHE COJIePKAHNU 00PA30BaAHUSA O NPeaAMeTyY « XUMH»

Conepxanue BUJIOB JiesTebHOCTH oOy4aronuxcsi ¢ 3[1P Ha ypokax xumuu
ompenenseTcss MX OCOOBIMH 00pa30oBaTeNbHBIMH MOTpeOHOCTAMH. [lomMumoO
mupoko ucnoiibdyemMbix B OOII OOO o6mux ais BceX OOydYaroIIuXcsi BHJIOB
JEATeIbHOCTH CIICIYET YCUJIUTh BUJBI JACATEIBHOCTH, CrieU(UYHBIC JUIS JaHHOM
KaTeropuu  oOydarmmuxcs, st  00€CleueHUs] OCMBICJICHHOTO  OCBOCHUS
colepkaHusi 0oOpa3oBaHUs IO TMPEAMETY: YCWICHHE NPEeIMETHO-IPAKTUIECKON
NEATEIbHOCTH C AaKTUBU3AIlMEHd CEHCOPHBIX CHUCTEM; 4YEpEeJOBaHUE BHUAOB
NEATENIbHOCTH, 3aJCHCTBYIOIINX pAa3JIMYHbIE CEHCOPHBIE CHUCTEMBI; OCBOEHHUE
Marepuajga C OMNOpOMl Ha aJrOpUTM; «IOLIArOBOCTh» B M3YYEHUHM MaTEepHUAIIa;
UCIIOJIb30BaHKE JTOMOJHUTEILHON BU3yaJIbHOW OMOpPHI (TIaHbl, 00paslibl, CXEMBI,
m1abnoHbl, onopHble Tabmuibl). s pasButus y obywarouuxcs ¢ 3[1P ymenus
Jenatb  BBIBOABI, (OPMUPOBAHMS TPAaMOTHOTO PEYEBOTO  BBICKA3bIBAHUS
HEO0OXOIMMO MCTOJIb30BaTh OMOPHBIE ciIoBa U Kiuiie. Ocoboe BHUMaHUE CIIETyeT
yIIeTUuTh OOYYEHHUIO CTPYKTYPUPOBAHHUIO MaTepHalia: COCTaBICHUE PUCYHOUHBIX H
BepOAbHBIX CXEM, COCTABJICHHE TaOJMI, COCTaBJICHHWE KIAacCHU(PUKAIIUU C
0003HaYEHHBIMH OCHOBAHMSIMHU JUIsl KJIACCH(UKAMM W  HAINOJHEHHWE HX
MpUMEpaMH U JIp.

[IpuMepHast TeMaTuyeckass 1 TEPMHUHOJIOTMYECKAS] JIEKCHKA COOTBETCTBYET
OOII OOO0.

Hnst obyuatomuxcsi ¢ 3[IP cymecTBeHHBIMU SBISIOTCS TpUEMBbl PabOTHI €
JEKCUYECKUM MaTepuasioM 1o mpeamety. [lpoBogutcs crmenmanbHas paboTa 1o
BBE/ICHUIO B aKTUBHBIN CJI0Baph 00YUaAIOIINXCS COOTBETCTBYIOIIEH TEPMHUHOJIOTHH.
N3ydaemble TEpMUHBI BBOJASTCS Ha TMOJUCEHCOPHOW OCHOBE, 00s3aTeIbHA
BU3yallbHAs TOJJCPIKKA, alTOPUTMBI PAOOTHI C OMPEACICHUEM, OMOPHBIC CXEMBI
JUISl aKTyaIu3aluy TEPMUHOJIOTUH.

MecTo yueOHOro npeamera «XuMus»» B y4eOHOM IIaHe



B coorBerctBun ¢ ®enepanbHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO o0uiero oOpa3oBaHHs Y4E€OHBIA mpeaMer «XUMUS»
BXOJIUT B MpeaMETHYI0 00jacTh «EcTecTBEeHHOHay4yHbIE NMPEAMETHD) U SBIAETCA
00s3aTENbHBIM ISl U3YUYEHHUS.

VY4eOHbIM IJIaHOM Ha €€ u3yueHue oTBeJeHO 136 yueOHbIX yacoB — 10 2 4 B
HeJemo B 8 U 9 Ki1accax COOTBETCTBEHHO.

Copnepxanue yueOHOro mnpeamera «XuUMHUs», NPEICTaBICHHOE B paboueit
nporpamme, coorBeTcTtByer PI'OC OO0, pa3paboTaHO € y4ye€TOM OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOIO OOIIEro 0oOpa3oBaHUs MO YYEOHOMY
npenMeTy «XUMHUS», COOTBETCTBYET aJanTUPOBAHHOMN OCHOBHOM
00pa30BaTeIbHON MpPOrpaMMe OCHOBHOI'O OOHIET0 0Opa3oBaHUs OOyYaroIIMXCs C
3aJ1epKKOM CUXUYECKOTO Pa3BUTHS.

COLAEPXAHUE YYEBHOTI'O ITPEAMETA «XUMUS»

8 KUIACC

IlepBoHayaibHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Poab xumuu 6 ocusnu uenogexka. Tema wm BeliecTBa.
dusnyeckue CBOWCTBA BEIIECTB. ATrperarHoe COCTOSIHUE BeEIIeCTB. Xumus 6
cucmeme Hayk. Yucteie BemiectBa MW cMmecu. CrocoObl pasleneHusi cMmecew.
[IpaBuna OGe3zomacHoro oOpaimieHuss C  BellecTBAaMH U J1aOOPATOPHBIM
obopynoBanueM. [lonamue o Memooax nO3HAHUS 8 XUMULL.

ATOMBI U MOJEKyJIbl. XUMHUYECKHE DJJIEMEHTHhl. 3HaKu (CUMBOJIBI)
XUMUYECKUX 3JIeMEeHTOB. OTHOCUTENbHAsA aToMHasi macca. [IpocTele U ClIOkKHBIE
BeIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumuueckast ¢dopmyna. BaleHTHOCT aTOMOB XUMHUYECKHUX JIIEMEHTOB.
3axon nocmosincmea cocmasa eewjecms. OTHOCHTENIBbHAS MOJIEKYJIIpHAs Macca.
MaccoBas 10Ji1 XMUMHUYECKOTO JIEMEHTA B COEIMHEHUU.

OuU3nUeCKue W XUMHYECKUE SBICHUS. XHUMUUYECKas peakiud. [IpusHaku
XUMUYECKUX PEAKUU. YpaBHEHHS XUMUUYECKUX peaklHil. 3aKOH COXpaHEHUSs
Macchl  BemiecTB. Krmaccudukamus  XMMHYECKMX — peakuuid  (COeaMHEHUS,
pa3IoKeHUs, 3aMEIICHHs, OOMEHa).

XUMUAYECKUN DKCHEPUMEHT: 3HAKOMCTBO C XHMHYECKOW IIOCYAOW, C
mpaBwiamMu paboThl B Jabopartopuu U MpHEMaMH OOpalieHusi ¢ J1abopaToOpHBIM
o0opynoBaHMEM; M3Y4YCHHE U ONUCaHWE (HU3WYECKUX CBOWCTB 0O0Opa3sIoB
HEOPraHWYECKHX BEIIECTB; HaOMOAcHUE (U3MUECKUX (TUTABIIEHUE BOCKA, TASHHE
JbJ1a, paCTUPAHHUE caxapa B CTYNKEe, KUTIEHUE W KOHJEHCAUsl BOJIbl) U XUMHUUYECKHUX
(ropeHue cBeuW, MPOKAJIMBAaHUE MEIHOM MPOBOJOKH, B3aMMOCICTBHE Mela C
KHUCJIOTOW) AIBJICHU, HAOII0/IEHUE U ONTUCAHUE MTPU3HAKOB MPOTEKAHUSI XUMHUYECKUX
peakuuii (pa3joKeHHe caxapa, B3aUMOJECUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM
Oapusi, pasznoxenue ruapokcuna menu (II) mpu HarpeBanuu, B3auMOjAEHCTBUE
xene3a ¢ pactBopom coiu meau (II));u3yuenue crocoOoB pazzieneHust cmeceil (¢



MTOMOIIIBIO MarHuTa, dbunsTpOBaHUE, BbIMIapUBaHUE, TUCTUJIISALIMS,
xpomaTtorpadusi), MPOBEJECHUE OUYMCTKA IIOBAPEHHOM COJIM; HAONIOJEHUE U
OMMCAaHUE PE3YJIbTATOB MPOBEACHUS ONbITA, MILTIOCTPUPYIOLIETO 3aKOH COXPaHEHUS
MAaccChl; CO3JaHuE MOAEIIEH MOJIEKY (IIapOCTEPIKHEBBIX).

Baxueiiiue npeacTaBuTe M HEOPraHMYEeCKMX BeleCTB

Bo3nyx — cMech razos. CoctaB Bo3ayxa. Kuciopoa — 31€MEHT U MPOCTOE
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoMcTBa. Peakiiuu ropeHus MpoCThIX U CJIOXKHBIX BemecTB. CriocoObl MOTyYeHus
KHUCIIOpOJiIa B JabopaTopuu u npomviuiienHocmu. llpuMeHeHue KuCIopoa.
[Tonsitue 06 oxcunax. KpyroBopot kucinopoja B npupojae. O30 — aniomponuas
Mooughukayusi KUCI0pooa.

Tennosou 3¢hghexm xumuueckou peaxyuu, MmepmMoXUMU4ecKue YpasHeHusl,
9K30- M DHIOTEPMHUYECKUE PEaKUUU. TOonaugo: y2oib u memau. 3azcpsasHeHue
6030yXa, yCUleHue NapHuKo8o2o d¢gexma, paspyuierue 030H08020 CI0S.

Bonmopon — nsnemeHT M mpoctoe BemiecTBo. HaxokaeHue Boaopoja B
npupojie, Gpu3nIecKkue U XMMUYECKUE CBOMCTBA (Ha MpUMEpPE B3aUMOJEHUCTBUS C
HEMETAJNIAaMA W OKCHJIaMH METaJUIOB), TPUMEHEHUE, CHOCOObl NOJYYEHUA.
[TonsiTHE O KMCIIOTAX U COMISX.

KonnuectBo BemiectBa. Monb. MomsipHass wMacca.  3akoH  ABOTajpo.
MounsipHelii 00b€M ra3oB. Pacdersl mo xumudeckoit opmyre. Pacdersl maccoBoi
JOJIM XMMHUYECKOTO 3JIEMEHTa B COCIMHEHWH, KOJMYECTBA BEILECTBA, MOJISIPHOU
MAacChl, MOJIIPHOTO 00BheMa ra3oB. Pacy€Trl 0 XUMHUYECKUM YPaBHEHHSIM.

Quzuueckue ceoticmea 6o0vi. Boma. Ee cocTtaB, cTpoeHHWE W MOJIEKYJIBI.
Booa kax pacmeopumens. PactBopbl. [lonamue 0 HaCbleHHbIX U HEHACHIUWEHHBIX
pacmeopax. Ilonamue pacmeopumocmu eeujecms 6 6ode. Pacuer MaccoBOU 10U
BEIIIECTBAa B pacTBoOpe (MPOIIEHTHAasl KOHIIEHTpalus). MaccoBasi 10Js1 BEILIECTBA B
pactBope. Xumuueckue ceoucmea 600bl (pazlodcenue, peakyuu ¢ Hampuem,
oKCUOOM Kanbyus, okcuoom cepwvl (IV) peaxyuu ¢ memaniamu, KUCTOMHBIMU U
ocHogHbiMU okcudamu). Ilonamue 06 ocnoganusx. Ponv pacmeopos 6 npupoode u 6
acusnu yenoseka. Kpyeoeopom 600vi 6 npupode. 3arps3HEHHE TPHUPOIHBIX BOJ.
OxpaHa ¥ OYHUCTKA IPUPOJIHBIX BOJ.

Baxneimue kimacchl HeopraHmueckux coenmHeHuid. Knaccudukamms
HEOPTaHUYECKUX coequHeHnd. OKCHIBI: COCTaB, KiaccUuKamus (KUCIOTHBIE,
OCHOBHEIC, amgomepnble, Heconreobpasyrujue - Ha npumepe oxcuoa yenepooa (1)
u okcuoa azoma (Il)), nomenmknamypa. Illonyuenue u XUMHYECKHE CBOWMCTBA
OKCHJIOB (B3aMMOJICMCTBHE C BOJOH, KHCJIOTaMmH, IienodamMu). OCHOBaHMUS.
Knaccupukanus  ocHOBaHMI: WIENOYM U HEPACTBOPHUMBIE  OCHOBAHWUSI.
Homenkmarypa ocHoBaHuil. DU3NYECKHE W XHUMHUYECKUE CBOMCTBA OCHOBAHHIM
(B3aUMOJICCTBHE C OKCHJIAMU HEMETAJIOB, KHUCJIOTaMH, coiisiMu). [lonyuenue
OCHOBAHULUL.

Kucnoter: cocraB, kimaccupukanus, HOMEHKJIATypa, (QuU3NUECKUEe U
XUMUYECKHE CBOMCTBA (B3aMMOJIEUCTBUE C METalIaMH, OCHOBHBIMH OKCHUIAMU,



OCHOBaHHMSIMH, COJSIMH, Ha TpPHUMEpPE COIMSIHOW W CEPHOM KHUCIOT), Cnocooul
nonyuenus. Psp axtuBHoctu MetaioB H. H. beketoBa. Comu (cpemnue):
HOMEHKJIATypa COJeH, cnocobbl nomyyenus, B3auMOJICUCTBUE COJEH C MeTalaMH,
KHCIIOTaMH, IIEJI0YaMHU U COJISIMH, IPUMEHEHHUE.

[Tonatue 06 ampoTepHBIX TUAPOKCUAAX (Ha MPUMEpPE IUHKA U ATIOMUHUL):
Xumuieckue ceolcmea (83aumooeticmsaue ¢ KUCIOMamu U weiouamu, pasiodxiceHue
npu Hazpesanuu) u noxyyeHue.

I'enetnueckass CBS3b MEXKIY KJIacCaMH HEOPraHUYECKUX COEIUHEHUN.
['eneTnueckue psabl.

XUMHUYECKUA IKCIIEPUMEHT: KAueCTBEHHOE ONpeJeJeHUEe COAepKaHus
KHACJIOpO/ia B BO3JyXE; MOTYYEHUE U U3YUEHUE CBOMCTB KHUCIOpPOA; HAOIIOACHHE
B3aMMOJICUCTBUSI BEIIECTB C KHUCIOPOJOM M YCJIOBHUS BO3HUKHOBEHHS W
NpeKpalleHus ropeHus (mokapa); O3HAKOMJIEHHME C oO0pasllaMu OKCHAOB U
ONMKMCAHWE MX CBOWCTB; MOJIYYEHHE M H3Y4YEHUE CBOMCTB BoJOpoja (TOpeHwue);
HaO/MoieHne  00paslloB  BEIIECTB  KOJMYECTBOM | MOJIb,  HCCIEAOBAHHE
OCOOEHHOCTEW  pacTBOPEHHMS  BEUIECTB C  Pa3IU4YHOM  PacCTBOPUMOCTHIO;
PUTOTOBJIEHWE PACTBOPOB C OMNpPENEIEHHON MaccoBOW J10Jel pacTBOPEHHOTO
BEIIECTBA; B3aUMOJICHCTBHE BOJBI C MeTaUIaMU (HAaTpUEeM M  KaJIbLIUEM)
(BO3MOKHO HMCIOJBb30BAHUE BHJIEOMATEPHANIOB); OINpPEACIICHUE PACTBOPOB KUCIOT
U I1eJIoYel ¢ MOMOIIBIO UHIUKATOPOB; UCCIEIOBAHUE 00pa3I[0B HEOPTaHHMUECKHUX
BEIIECTB Pa3IMYHbIX KJIACCOB; HAOIIOJEHUE M3MEHEHUS OKPacKW MHIUKATOPOB B
pacTBOpax KHUCIOT W IIejouel; u3ydyeHue B3aumopeictBus okcuga menu(ll) c
pacTBOPOM CEpPHOM KHUCIIOTBI, KHCIOT C METAJUIaMM, peakUui HeHTpaau3aluu;
[OJyYeHHE HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHHE OJJHOTO MeTajjia JIPYIUM U3
pacTBOpa COJM; peIICHHE SKCIEPUMEHTANbHBIX 3a7ad Mo Teme «Baxueimue
KJIacChl HEOPTaHUYECKUX COETUHEHUID.

IMepuonuueckuii 3akoH u [lepuognuyeckas cucrema

xumunueckux 3jieMenToB /. . MenaeneeBa. CTpoeHne aToMoB.

Xumnueckasi cCBA3b. OKHCIUTEIbHO-BOCCTAHOBHUTE/IbHBIE PeaAKIIUN

[lepBbie TOMBITKH KiIacCUPUKANMKU XUMHYECKUX dJIeMEHTOB. [loHsTHE O
IPYIINax CXOJIHBIX 3JIEMEHTOB (ILEJIOYHbIE M IIEJTOYHO3EMEIbHBIE METAIbI,
raJIOrCHBI, WHEPTHBIC Ta3bl). JleMeHmyl, KOmopvle 00pazyiom amgpomepHbvie
OKCUObL U 2UOPOKCUOBL.

[Tepuonnueckuit 3akoH. llepuonuueckas cucremMa XMMHYECKUX AJIEMEHTOB
. . MenneneeBa.  Kopotkomepuomnas U OauHHonepuoouas  (HOpMbI
[Tepunoanueckoit cuctembl xumudeckux 3ieMeHToB . M. MenneneeBa. [lepnoabr
n rpynnel. Ouzndeckuil CMBICT TOPSAKOBOTO HOMEpPA, HOMEPOB NEpUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenue artomoB. CocTaB aTOMHBIX siaep. H3omonvl. DNEKTPOHBI.
CrpoeHue 3JeKTPOHHBIX 000JI0YEK aTOMOB MHEPBBIX 20 XUMHYECKHUX 3JIEMEHTOB
[Tepuonnueckorn cuctembl . U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JEMEHTA 10 ero nosoxeHuto B [lepuonnueckoii cucreme /1. 1. Menneneena.



3axonomepnocmu U3MeHeHUs CBOUCME IIEeMEHMO8 MAlblX Nepuooos U
2NIABHBIX NOOZPYNN, 6 3ABUCUMOCMU OM AMOMHO20 (NOpPAOK06020) HoMepa
3nauenue Ilepuoouuyeckozo 3axona u Ilepuoouueckoii cucmemvl XUMUYECKUX
anemMenmos 01a pazeumusi Hayku u npakmuxu. /{. M. Menodenees — yuémwiii u
2PAACOAHUH.

Xumuueckass cBsa3b. KoBanenTHas (mojsipHas ¢ HEMOJISIpHAs) CBS3b.
InexmpoompuyamenbHoOCHmb AmoMOo8 XUMudeckux snemenmos. IoHHast CBsI3b.

Crenenb  okucieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKLIMU.
[Tponieccrl OKUCIEHUS U BOCCTAHOBIIEHUSA. OKUCIUTENN U BOCCTAHOBUTENH.

XUMHUYECKUNM DKCIIEPUMEHT: HM3y4YeHHE OOpa3lioB BEIIECTB METAUIOB M
HEMETAJUIOB; B3aUMOJICMCTBUE THUAPOKCHAA IIMHKA C PacTBOpaMH KHUCIOT U
HIEJI0YEH; TMPOBEICHUE OIMNBITOB, WIIIOCTPUPYIOIINX MNPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKINi (TOpeHUE, PEaAKIINU PA3JI0KECHUS, COSTUHEHNS ).

MexnpeaMeTHbIe CBA3H

Peanmzamusi MEXNpeIMETHBIX CBA3€H NMpU W3YYEHWHW XHUMHH B 8 Kiacce
OCYILIECTBIISIETCST 4epe3 HCIOIb30BAaHUE KaK OOIIWX E€CTECTBEHHO-HAyYHBIX
NOHSITHH, TaK W TIOHSITHH, SIBIISIIONTUXCS CUCTEMHBIMH JIJISI OT/CIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmue ecTecTBEHHO-HAYYHBIC MOHATHS: HAYYIHBIN (aKT, TUTIOTE3a, TEOPHS,
3aKOH, aHallu3, CHUHTE3, Kiaccudukaus, MNEePUOJUYHOCTh, HaOIIOACHHE,
AKCIIEPUMEHT, MOJIETTUPOBAHKE, U3MEPEHHE, MOJIENb, IBJICHHUE.

®usuka: Marepusi, aroM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH]I,
W30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJA, JJEKTPUUYECKUN 3aps]l, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, ra3, (PU3UUYECKUE BEIMYUHBI, €TUHUIIBI
U3MEpEeHUs, KOCMOC, TUIaHEeThI, 3BE3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadmsa: armocdepa, rtuapochepa, MHUHEPAIb, TOPHBIC TMOPOJIBI,
MOJIE3HBIE UCKOIAEMbIE, TOTLIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M1 XMMHYECKAs peaKIus

[Tepuognueckuii 3akoH. Ilepuommyeckas cucreMa XUMHYECKHUX BJIEMEHTOB
. 1. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KaIus, KaJIbIUI U UX COCTUHECHUM
B COOTBETCTBUM C TIOJIOKEHHWEM »3JIeMEHTOB B llepuoguueckoir cucrteMe u
CTPOCHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHAbI XUMHUUYECKOW CBS3U. THIBI KPUCTAUTMYECKUX
PELIETOK, 3a8UCUMOCHL CEOUCNE BeUieCmEa Om Mmuna KpUCmaiiudeckou peuémru
U 8UOA XUMUYECKOU C853U.

Kaccudukanus u HOMEHKJIaTypa HEOPraHWYECKUX BEIIIECTB
(MexayHapoHas ¥ TpUBHAJIbHAS). XMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIITUXCS
K pa3IMYHBIM KJlacCaM HEOPraHWYeCKHWX COCAWHEHHH, TEeHETHYeCKas CBS3b



HEOPraHUYECKHUX BEUIECTB.

Knaccupukanuss XMMHYECKUX pEaKUUM MO pa3UyHbIM NpU3HaKaMm (10
YHUCIIy U COCTaBY YYacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3P (DEKTy, 1Mo
W3MCHEHUIO CTETICHEH OKHCIICHHSI XUMUYSCKHUX JIEMEHTOB, TI0 00pamumocmu, no
yuacmuio  Kamaiuzamopa,). JK30- U DHIOTEPMHUYECKHE  pPEaKIIUU.
Tepmoxumuueckue ypagHenusi.

llouamue o cxopocmu xumuueckou peaxkyuu. [lonamue o6 obpamumvix u
Heobpamumbulx xumudeckux peakyusx. llonamue o 20MO2eHHbIX U 2emepOo2eHHbIX
peaxyusx. Ilonamue o xumuueckom pasnogecuu. CmeweHue XuMUYecKo2o
pasnogecusi. Daxmopwvl, GuUAOWUE HA CKOPOCMb XUMUYECKOU peakyuu u
NOJIOJHCEHUE XUMUYECKO20 PAGHOBECUS.

OKHUCIUTENIPHO-BOCCTAHOBUTENIBHBIE ~ PEAKIUM, DJICKTPOHHBIM  OayiaHc
OKHUCJIUTETbHO-BOCCTAHOBUTEIBHOU peaxkuum. CocraBieHue ypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIUMd €  HCIOJIb30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus BJIEKTPOIUTUYECKOU JTACCOLMAIIH. DIIEKTPOTUTHYECKAS
IUCCOLMAIUsl. DIEKTPOJIUThI U HEINEKTpoJuThl. Katnonbl, aHuoHbsl. Mexanusm
ouccoyuayuy eujecmes ¢ pasiudHblMu eUuoamu xumuyeckou ceasu. llowamue o
cmenenu ouccoyuayuu. CUIbHBIC U CTa0bIC SJIEKTPOJINUTHI.

Peakiiuu nonHoro oo6MeHa. Y cjI0BUsI MPOTEKaHUS peaKIuii HOHHOTO 0OMeHa
no koHUa. [loiHble W COKpalllEHHbIE MOHHBIE YpaBHEHUS peakuuil. XuMHUYECKUE
CBOMCTBa KHCIIOT, OCHOBaHMUHW W COJeH B CBETe MNPEACTABICHUU 00
anekTposuTHiYeckor nuccouunanuu. Cpena pactBopa. KauecTBeHHbIE peakiuu Ha
KaTHOHBI U aHMOHBI: XJIOPUJI-, OPOMUI-, HOAUA-, CyJIbdaT-, KapOOHAT-, CHIIUKAT-,
docdar- aHMOHBI; TUAPOKCHA-UOHBI, KATHOHBI AMMOHUS, MAarHus, KaJibIIMs,
amoMuHus, keneza (2+) u (3+), Mmeau (2+), MHKA, OPUCYTCTBYIOIIHME B BOJHBIX

pacTBopax.
XUMUYECKUN IKCIEPUMEHT: O3HAKOMIICHUE C MOJEISMH KPUCTAIIMYECKUX
pEmIETOK HEOPraHMYECKHX BEIIECTB — METAUIOB W HeMmeTawioB (rpadura u

aiaMasa), CJIOKHBIX BEHIECTB (XJIOpHJA HATpHUA), HCCICIOBAHHE 3aBUCUMOCTU
CKOPOCTH XHMHYECKOM pEaKIMu OT BO3JCHUCTBHUS PA3NUYHBIX (HAKTOPOB;
HCCIIEIOBAHUE 3JICKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, MpoIlecca JUCCOLMUAIUN
KHUCJIOT, Imejiouedl W cojed (BO3MOXKHO HCIIOJIb30BaHUE BHACOMATEPHAIIOB);
MPOBEJICHUE OMBITOB, WUTIOCTPUPYIOIINX MPU3HAKKU MPOTEKAHUS PEaKIUid HOHHOTO
obMeHa (oOpa3oBaHME OcajiKa, BBIICICHHE Tra3a, OOpa30oBaHWE BOJBI); OIBITOB,
WUTIOCTPUPYIOIIMX ~ TPUMEPhl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEaKIUH
(ropeHue, peakiuy pasyIoKEeHHUs, COCAMHEHMS); paclo3HaBaHWE HEOPTaHUYECKUX
BEIIECTB C TMOMOIIBIO KA4YECTBEHHBIX PpEAKIMl HA  HWOHBI; pPEIICHUE
IKCIIEPUMEHTAIbHBIX 3a7a4.

HemeTtasibl 1 MX coeIMHEHMSI
OOmiast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHbIE CTeNmeHUu OKHuciaeHus. CTpoeHne W (U3NUYECKUE CBOMCTBA MPOCTHIX



BEIIECTB — TaJOreHOB. XHMHUYECKHME CBOWCTBA Ha TMpPUMEpe  XJopa
(B3auMoOJEICTBUE C METalllaM{, HEMETaUIaMH — BOJOPOAOM M KHUCIOPOJOM,
wenouamy). XmopoBomopoa. ConsHas KHCIOTa, XHUMHUYECKHE CBOMCTBA,
noiyueHue, TpUMEHEHUe. /[lelicmeue Xaopa u X10po8000pO0aA HA OpP2AHUSM
yenogexa. BaxxHeWIme XJIOpUIBI M UX HaX0XKICHUE B IPUPOJIE.

O6mas xapakrepuctuka 3nemMeHToB VIA-rpymnmbel. OcoO€HHOCTH CTPOEHUS
aTOMOB KHCJIOPOJIa U Cepbl. XapaKTePHbIEC CTETICHU OKUCIICHUS.

Crpoenue u QuznuecKkrue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJIa U CEPHI.
AJoTporniHble MOJU(PUKAIIMM KUCTOpOJa M cepbl. XUMUUYECKHE CBOMCTBA CEpbI
(B3auMoOJICICTBUE C Hememauliamu — BOJOPOJOM M KHUCIOPOJIOM, METaJJIaMU,
KOHYEHMPUPOBAHHbIMU A30MHOU U cepHoul kucromamu). CepoBOIOPOI: CTPOCHHUE,
¢usnueckne W XUMHYECKHUE CBOWCTBA (KUCJIOTHBIE W BOCCTAaHOBHUTCIIHHBIC
cBoicTBa). OKCHIBI Cepbl Kak TMPEICTABUTENM KUCIOTHBIX OKCUI0B. CepHas
KHUCIIOTa: (PU3UYECKUE U XUMUUECKUEe CBOMCTBa (00mue u crnerupuueckue). Conu
CEepHOM KHCIIOThI, KAUYECTBEHHAs peakuus Ha cyiabdar-uoH. CepHHUCTas KHUCIIOTA.
Xumuueckue peaxkyuu, nexcawjue 8 OCHO8e NPOMBIULIEHHO2O0 CNOCOOA NOJyYeHUs
cepHoti kuciomsel. HaxoxieHue cepbl U €€ coeuHeHuid B pupoje. [Ipumenenne
CEphl U €€ COCJAMHCHHUI B OBITY M B MPOMBINIJICHHOCTH. XUMuueckoe 3a2psasHeHue
oKpydIcarowell cpeovbl COCOUHEHUAMU cepbl (KUCIOMHblEe 00MHCOU, 3dA2psA3HeHUe
6030YXA U BOOOEMOB), CNOCOOBL €20 NPeOOMBPALUYEeHUSL.

OO6mast xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aToMOB a3oTa u (¢ocopa, XapaKTepHbIE CTEIIEHU OKUCICHHUS.

A30T, pacrpocTpaHeHue B mpupoje, Gu3nueckrue U XUMHUYECKHE CBOMCTBa
(B3auMOJIEIiCTBHME C METaJJlaMd U HEMeTalJIJaMU - KUCJIOPOJOM U BOJIOPOIOM).
Kpyrosopor azora B mpupoge. AMMHAK: (PU3UUYECKHUE M XUMHYECKHUE CBOMCTBA
(oKHCIIeHrne, OCHOBHBIE CBOMCTBA BOJHOTO PAacTBOpA), HoJAyueHue W MPUMEHEHUE.
Conu aMMOHMSI: CcOCTaB, (PU3MYECKHE M XHMHUUYECKHE CBOMCTBa (pasiiokKeHHeE,
B3aMMOJICHCTBUE CO IleNiouaMu), TpuMeHeHue. KaduecTBeHHast peakiusi Ha MOHBI
aMMOHUS. A30THas KUCIOTa, €€ (QU3NYECKHe U XUMHUYECKHUEe CBOMCTBa (0OIue u
cnenududeckue), noayyenue. Hutparbl (pa3noxkeHue). A30THCTas KHUCIOTA.
Hcnonp3oBaHue HUTPATOB U COJEH aMMOHHS B KauyeCTBE MUHEPAIBbHBIX
YIOOpEeHHH. Xumuueckoe 3azpsaznerue oKpyscaroujeli cpeovl CoOeOUHeHUIMU a30ma
(Kuciomuosle 0024couU, 3a2psa3HeHue 8030yXa, NOY8blL U 6000EMOB).

dochop, awromponuvie moougpuxayuu  gocgopa,  duMUecKUe U
XUMHYECKHE CBOMCTBA  (B3aMMOJIEWCTBHE C  METaJIlaMd, HEMeTallJlaMH,
KOHYEHMPUPOBaHHbIMU a3zomHol u ceprou xucromamu). Oxcunx docdopa (V),
oprodochopHas kuciaoTa: (GU3MYSCKHE U XHUMHUYCCKHE CBOKMCTBA, NOAYUEHUE.
llonamue o mumepanvHvlx yOoOpenusx: Humpamsl u ¢pocghamol. Ilonamue o
KomMniekcHvlx yoobpenusx. OOmas XapakTepUCTHKA 53JIeMEHTOB [V A-Tpynmbl
OcoOEHHOCTH CTpPOEHUSI AaTOMOB yriepoja U KpeMmHus. BaneHTHOCTh H
XapaKTepHbIE  CTETICHW  OKHUCJICHWS  aTOMOB  yIJlepoJga ®W  KPEMHHUS.
Pacripoctpanenue yriaeposa B pupoe, XapaKTepHbIC CTEIIEHU OKUCTICHUSI.

VYrnepon, amtorponnble Mogupukauuu (rpadur, anmas), puznueckue u



XAMHYECKUE CBOWCTBA MPOCTBIX BEIMIECTB (B3aMMOACHCTBHE C METaUIaAMH,
HEMETAJUIAMH,  KOHYEHMPUPOBAHHLIMU — A30MHOU U  CEPHOU  KUCTOMAMU).
Ancopbuus. KpyroBopor yraepoma B mpupoge. Oxcuuabl yriepoja, HX
dusnueckre W XMMHUYECKHE CBOWCTBA, TOJyYCHHWE W MPUMEHEHUE, NEWCTBHE Ha
OpraHu3M 4YeJOBeKa. JKolo2uueckue npobaemvl, CEA3AHHbIE C  OKCUOOM
yenepooa(lV); eunomesa 2nobanvnoco nomenyieHuss KIUMama, NAPHUKOBDIU
aghghexm. YronbpHas KUCIOTA B €€ CONMM, X (PU3UICCKUE M XUMUUICCKHUE CBOMCTRBA,
noayyenue u npumeneHue. KadecTBeHHas peakius Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUITMHE, MPOMBIIUICHHOCTH U CEIIbCKOM
XO3SIMCTBE.

O6mue mpeacTaBieHUs 00 OCOOCHHOCTSAX COCTaBa M CTPOEHUS
OpraHUYECKUX COCAMHCHHH yriiepoaa (Ha IpHMepe MeTaHa, ITHJICHA, 3TaHOJa,
YKCYCHOM KHUCHOTBL. Mx cocmas u xumuyeckoe cmpoenue. Knaccugpuxayus
opeanuueckux eeujecms. IloHATHE O OMOJOTMUYECKH Ba)KHBIX BEIIECTBAX: JKHPAX,
Oelikax, yriieBoJax — M WX POJU B KM3HU 4eJoBeKa. MamepuanvHoe eOuHcmaso
OpP2aHUYECKUX U HEOP2AHUYECKUX COeOUHEHUII.

KpemHuii, ero ¢usnueckne ©W XUMHYCCKHE CBOWCTBa (HA mpUMepe
B3aMMOJICHCTBHS C MeETaUlaMH W HEMETa/UIaMH), HOJYYeHue U TPUMCHCHUE.
Coeounenus kpemHus 6 npupoode. Odbwue npedcmasienus 0o oxcude kpemHus(IV)
u xpemuuegou kuciome. Cunuxamsl, uauueckue u Xumuyeckue ce0UCMaa,
noiyueHue U NpUMeHeHue 6 Oblmy, NPOMBIULIEHHOCU (8 MeOUYUHCKOL,
NEeKMPOHHOU, CMpoumenvHou u op.). Baosicnelwue cmpoumenvrbvie Mamepuabl:
Kepamuka, Cmekao, yemenm, Oemon, dicene3o0bemon. I[Ipobremvt Oezonacroco
UCNOJIb30BAHUSL CMPOUMENILHBIX MAMEPUATLO8 8 NOBCEOHEBHOU HCUZHUL.

XUMHUUYECKHUI IKCTIEPUMEHT: U3y4YeHHE 00pa3lioB HEOPTraHUUYECKUX BEIIECTB,
CBOMCTB COJITHOM KHCJIOTBI, MPOBEJACHUE KAYECTBEHHBIX PEAKIMKA HA XIIOPHUI -
WOHBl W HAONIOJCHUE TPU3HAKOB MX TMPOTEKAHUS; OMBITH, OTpPaKAIOIINE
¢usznueckue U XMMUYECKHE CBOWMCTBA TAJIOTEHOB M MX COCIUHEHHH (BO3MOXKHO
UCIIOJIb30BAaHWE BHJIEOMATEepUaIOB); O3HAKOMIIEHME C oOO0Opa3lamMu XJIOPHIOB
(raJoreHusIOB); O3HAKOMJIEHHE C oOpa3naMud cepsl U €€ COeAUHEHUSIMHU
(BO3MOKHO  WCTOJB30BAaHUE  BHJIEOMATEepUajoOB); HAONIOJACHHUE  MpoIecca
oOyrnMBaHUsl caxapa TIOJ ACHCTBUEM KOHIICHTPUPOBAHHOW CEPHON KHCIOTHI,
M3yYeHUE XMMHUYECKHX CBOWCTB pa30aBIECHHON CEpPHOW KHCIOTHI, MPOBEICHHE
KaueCTBEHHOW peaknuuu Ha cCyiabpaT-uoH W HaOMIOIEHWE TMpu3HaKa e&
MPOTEKAHUs, O3HAKOMJICHHE ¢ (DU3UYECKUMH CBOMCTBaAMH a30Ta, dochopa u ux
COCIMHEHHH (BO3MOKHO MCTIOJIb30BAaHUE BUICOMATEPHAIIOB), 00pa3liaMy a30THBIX
u GochopHBIX yHOOpEHWH; TMONyYeHHEe aMMHaKa W H3yYEeHHE €ro CBOWCTB;
MPOBEICHNE KAaYeCTBEHHBIX PEaKIMii Ha HOH aMMOHUS U (ochaT-uOH U U3yUEHHUE
MPU3HAKOB MUX TMPOTEKAaHUs, B3aUMOJCHCTBHE KOHUCHTPUPOBAHHOM a30THOU
KHCIIOTBI C MEIbI0 (BO3MOXHO HWCIIOJIB30BAaHUE BHICOMATEPHUATIOB); H3YyYCHHE
MOJIeNIed KPUCTAJUIMYECKUX pPEemETOK anMasza, rpaduTa; O3HAKOMIICHHE C
MPOIIECCOM  aJICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM W
YCTPOWCTBOM TIPOTHUBOTA3a; IMOJYYEHUE YIJICKUCIOTO Ta3a M HW3yYEHHE €ro



CBOMCTB; MPOBEJICHUE KAUYECTBEHHBIX pEaKIUMi Ha KapOOHAT- U CHJIMKAT-UOHBI
U U3YYEHUE MPU3HAKOB HUX IMIPOTEKAHUSA, O3HAKOMJIIEHHME C MNPOAYKIMEH
CWIMKATHOU TPOMBILIIEHHOCTH; PELICHUE JKCIECPUMEHTAJIBHBIX 3a7a4 [0 TEME
«Baxxnennine HeMeTalJIbl U UX COCAUHECHUS.

MeTajbl 1 MX COeAMHEHUS

OO6mias xapaKTEepUCTUKAa XUMHYECKHX OJJIEMEHTOB — METauloB Ha
OCHOBaHHMM MX MOJIOKEeHUS B llepronndeckoi cuCTEME XMUMHUUYECKUX DJIEMEHTOB
1. I. MenneneeBa u cTpoeHus aTroMoB. CTpoeHHe MeTaioB. MeTamnnueckas
CBSI3b M METAJUIMYECKAs KPUCTAJUIMYECKAs PEUIETKA. DJICEKTPOXUMHUUYECKUU P
HanpsiKeHUM wmeTauioB. DU3NYECKHEe U XHUMHUYECKHE CBOMCTBA METAJIOB
(B3amMoOJIeiCTBHE C KHCIOPOJOM, BOJOH, Kuciaotamu). Obwue cnocoobuvl
nonyuenus memannos. llonamue o Koppo3uu memanios, OCHOBHble CHOCOObLL
3awumsl ux om xopposuu. Cniagvl (cmav, YyeyH, OOPATIOMUHUL, OPOH3A) U UX
npuMeHeHue 8 Oblmy U NPOMbLULIEHHOCTU.

[IlesouHble MeTasuIbl: TIONOKEeHHE B [leproandeckoil cucTeMe XMMHYECKUX
anementoB JI. M. MenaeneeBa; crpoeHue aroMoB. HaxoxknaeHue B mpupoje.
dusnyeckne U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTtpus U Kamus). OKCUabl U
TUAPOKCHUABI HaTpuss U Kanus. [IpuMeHeHue I1IeNOYHBIX METAUIOB W HUX
COEIMHEHUM.

[[lenroyHO3eMeNbHBIE  METAUIBI ~MarHuii W KajJgblIMH:  MOJIOKCHHE
B [lepuonnueckont cucreme xumuueckux snemeHToB [[. 1. Menaeneesa; ctpoeHue
UX aTOMOB; HaX0JAEHUE B IIpupoac. PU3NUECKrUE U XUMUYECKHE CBOMCTBA MarHus
U Kaiplmsa. BakHeimme coeauHeHUs Kaiubliusg (OKCHI, THAPOKCHI, COJIH).
Kécmrocmb 60061 u cnocobbl €€ YCmpaHeHusl.

AnoMuHui: moJioxkeHue B Ilepuogumueckodl cUCTEME  XUMHYECKHUX
snemeHTtoB [[. 1. MeHueneeBa; CTpOEHHE aTOMa; HAXOXKIEHHUE B IPHUPOJE.
dusndeckrue U XMMHYECKUE CBOMCTBA alfOMUHUS. AM(POTEpHBIC CBOKWCTBA OKCHIA
U TUJPOKCHIA ATIOMUHUS.

Keneszo: nonoxenue B llepuogndeckon cucTeMe€ XUMHYECKHUX AJIEMEHTOB
J. 1. MenneneeBa; CTpoeHUME aTroMa; HaxoxXaeHue B npupone. dusnueckue u
XMMHUYECKHE CBOMCTBA jkeje3a (B3aMMOJICMCTBHE C MeETaJllaMH, KHUCJIOTaMHU |
coimsimu). Oxcuapl, ruapokcuasl u conu xene3a(ll) u xenesza(Ill): cocras,
CBOWCTBA U NOJIyYEHUE.

XAMHUYECKUH OKCICPUMEHT: O3HAKOMJICHHE C 00pa3llaMH METaIOB |
CIIJIABOB, WX (PU3MYECKMMU CBOMCTBAMHU;, H3YYEHUE PpE3yJbTATOB KOPPO3UHU
METaJUIOB  (BO3MOXHO  HCIOJIB30BaHUE  BHJACOMATEPUANIOB), OCOOCHHOCTEU
B3aUMOJICHCTBUS OKCHAA KaJbIUs W HATPUS C BOJOH (BO3MOYKHO HMCIOJIb30BAaHUE
BHJICOMATEpPUAJIOB); HCCIICIOBAaHHUE CBOMCTB JKECTKOW BOJBI; IpoIlecca TOPECHUS
KeJe3a B KUCIOpojie (BO3MOXKHO HMCITOIB30BAHHME BHIEOMATEPHAJIOB); MPHU3HAKOB
MPOTEKaHUsI KAYEeCTBEHHBIX PEaKIMi Ha HOHBI (MarHus, KaJbIMs, aJIIOMHUHUS,
uuHka, xenesa(ll) u xeneza(Ill), meau(ll)); nabnroneHre U onucaHue MPOLIECCOB
OKpalllUBaHMWS TIUIAMEHM HWOHAMHU HAaTpUsa, Kaiusd ¢ Kaiablusd (BO3MOXHO



UCIIOJb30BaHUE  BUJEOMATEpPHUAJIOB); HCCleAoBaHUE aM(OTEpPHBIX CBOWCTB
TUIPOKCUIA AIIOMUHHS M TUAPOKCHAA LMHKA;, PELICHUE DKCIIEPUMEHTAIBHBIX
3a1a4 1o TeMe «Bakaenmne MeTajuIbl 1 UX COEIMHEHU .

Xumus u okpyxycaowasn cpeoa

Hosvie mamepuanvt u mexnonoeuu. Bewecmsea u mamepuanvl 6
NOBCEOHEBHOU JHCUSHU YeNloseKd. Xumus u 300posve. beszonacnoe ucnonvzosanue
gewecms U Xumudeckux peaxkyuii ¢ ovimy. Ilepsas nomowp npu Xumuyeckux
odrcoeax u ompasaeHusx. OCHOBbI IKOLOSUHECKOU 2paMOmHOCU. Xumuieckoe
3aepsA3HeHue OKpydcaroujell cpeodvl (npeodeivbHas O0onycmumas KOHYEeHmpayus
sewecms — IJ[K). Ponv xumuu 8 pewieHuy 3K0102U4eCKUx npooiem.

Ilpupoounvle ucmounuxku yeneeo0opo0os (y2oib, NpupooHblll 2as, Heghmy),
NPOOYKMblL UX nepepabomKu, ux poib 8 ObIMy U NPOMbILULEHHOCHIU.

Xumuyeckuii KCnepumMeHm: u3yyeHue o0Opa3yo8 Mamepudanos (Cmexio,
CNIABLL MEMANN08, NOTUMEDPHbIE MANEPUATIbL).

MexnpeaMeTHbIe CBA3H

Peanuzanmss MeXNpEeIMETHBIX CBsI3¢l TNpH W3YYCHUH XUMUU B 9 Kiacce
OCYIICCTBIISICTCS 4Yepe3 MCIOJb30BaHUE Kak OOIIMX eCTECTBEHHO-HAYYHBIX
NOHSITHI, TaK W TIOHITHH, SIBJISIONIUXCS CUCTEMHBIMH JIJISI OT/ACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE TMOHATHS: HAY4YHBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIacCUPUKaIUs, MEePUOJUYHOCTb, HaOIIOACHHE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJEeNb, SBJICHHUE, MAPHUKOBBIN
3 peKT, TeXHOIOTHUSI, MaTePUAIIbI.

dusznka: Marepus, aroM, dJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKJIH],
W30TOMbI, PAJAHMOAKTUBHOCTH, MOJICKYJA, JJICKTPUUECKUH 3apsll, MPOBOJIHUKH,
NOJYIPOBOAHUKU, JTUINICKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEIO0, OO0BEM,
arperaTHOe COCTOSIHHE BEIIEeCTBa, I'a3, pacCTBOP, PACTBOPUMOCTh, KPUCTAIITNYECKAs
pemérka, CriaBbl, (U3MYECKHE BEIWYUHBI, SAMHUIIBI W3MEPEHUS, KOCMHYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3 b1, COIHIIE.

buonorusi: dborocuntes, apixanwe, Ouocdepa, dKOocUCTEMa, MUHEPATbHBIC
yI0OpEHHsI, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIIbHBIC BEIECTBA.

I'eorpadusi: armocdepa, rtumpocdepa, MUHEpATbl, TOPHBIE MOPOIBI,
TMOJIE3HBIE MCKOIIAeMbIE, TOTIJINBO, BOJIHBIE PECYPCHI.

BrInoJiHeHHE NPAKTHYECKHUX PadoT

[Ipu mpoBeneHUHM NPAKTUYECKOW pabOThl KaXKIBIM €€ 3Tam BBINOJHAECTCS
obOydarommmmucs ¢ 3[1P BmecTe ¢ yuutenem u moa ero pykoBojcTtBoM. Ha mocke
00s13aTEIHPHO BBIBEIIUBAIOTCS MPABUJIA TEXHUKUA 0€30MMaCHOCTH, COOTBETCTBYIOIIHE
JAHHOMY BUJy paOOThl, TaeTcsl MpaBUiibHAS 3amuCh (OPMYI U YKa3bIBAETCS LIEIb
npoBefieHUs padoThl. [lpy HE0OXOAUMOCTH JAeTCs BU3YaIbHBIM arOPUTM



BBITIOJIHEHUS  3aJjaHusl. OJTO  CIOCOOCTBYET OCO3HAHUIO  OOYYarOUMMUCS
BBIIOJIHAEMBIX JEUCTBUU U ITOJYYEHHOTO PE3YJIbTATA.

KoHTpoibHO-U3MepuUTeIbHbIE MATEPHAJIBI 10 XUMHHU

Jlist opraHu3aluy MPOBEPKHU, yueTa U KOHTPOJISI 3HAHUM O0ydaroImuxcs 1o
MpeAIMETY MPEAYCMOTPEHbl KOHTPOJIbHBIE Pa0OThI, CAMOCTOSITENIbHBIE PaOOTHI,
3a4eThl, MpPaKTHYECKUuEe paboThl, TecTUpoBaHHe. OJHUM U3 METOJIOB KOHTPOJIS
pe3ynbTaToB 00yueHus odyuaromuxcs ¢ 3[1P sBuseTcs MmeTon moauBapuaTUBHOTO
AKCIIPECC-TECTUPOBAHUSA C KOHCTPYUPYEMBIMU OTBETaMU. Ero OTIMYMTEIBHBIMU
yepTraMy SBJISIOTCS  ONEPAaTUBHOCTb, BBICOKAs CTENEHb WHAMBUAYATU3AINU
3HAHWM, CPaBHUTEIBHO Majble 3aTpaThl BPEMEHHU W TPyAa Ha IMPOBEPKY OTBETOB
00y4Jaromuxcs.

st obyuaromuxcs ¢ 3[1P Bo3MOXHO uM3MeHeHHne (GOpMYIHPOBKH 3aJlaHUN
Ha «IOLIArOBYIOY», aJalTalus MpeiaraéMoro oOydyaroleMycsi TEeCTOBOIO
(KOHTPOJILHO-OIIEHOYHOT0) MaTepHalia: HUCIOJIb30BaHUE YCTHBIX M MUCHMEHHBIX
UHCTPYKIIMM, YNPOIIEHUE JJIMHHBIX CJIOXHBIX (OPMYIUPOBOK HWHCTPYKIUH,
pelIeHre C ONOpod Ha alropuT™m, oOpasell, HCIOJIb30BaHUE CIPABOYHOU
uH(pOpMAITIH.

INTAHUPYEMBIE PE3YJIBTATBI OCBOEHNA YUYEBHOI'O ITPE/IMETA
«XUMU» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHNA

B niestom pesynibTaThl ocBoeHus oOydaromumucs ¢ 3I1P yueOHoro npeamera
«XHUMHS» JOJKHBI COBIAAATh C pe3ybTaTaMU MPUMEPHON padodeii mporpamMMel
OCHOBHOTO 0011ero oopazoanus. Hanbosee 3HAUMMBIMU SIBIISTFOTCS :

JIMUHOCTHBIE PE3YJbBTATBI:

MOTHBAIUsl K OOy4YEeHHI0O U  IIeJICHANpaBJICHHOW  IO3HABATEIbHON
NEATENbHOCTH;

YCTAaHOBKA HAa OCMBICIICHUE JIMYHOTO OMbITA, HAOIIOIEHUN 32 XUMHYECKUMU
JKCIIEpUMEHTAMU;

OpHEHTAIMsl Ha TIPaBUJIa WHIUBHUIYATHHOTO M KOJIJIEKTUBHOTO 0€301MacHOTO
[IOBEICHUS IIPU B3aUMOJICCTBUM C XUMHUYECKUMHU BELIECTBAMH U COCUHECHUSIMU;

NpaKTHYECKOoe H3ydeHue mpodeccuidi W Tpyaa pas3IudHOro poja, B TOM
YyCJ€ HAa OCHOBE MPUMEHEHHS HM3y4aeMOro MpEeJIMETHOrO0 3HaHus (HarpuMmep,
JTa00OpaHT XMMHYECKOTO aHaJn3a);

YBAXKEHUE K TPYLY U pE3yJIbTaTaM TPYJI0BOU AEATEIbHOCTH;

FOTOBHOCTh K OCO3HAHHOMY NOCTPOCHUIO NAIbHEWIIEW WHIWBUIYaJIbHOU
TPaeKTOpUU O0Opa30BaHUSI HA OCHOBE OPUEHTUPOBKH B MHUpe Tmpodeccuil u
po(ecCHOHaTBHBIX MIPEANIOYTEHUH, YBAXKUTEILHOTO OTHOIIICHUS K TPYY;

OCO3HAHUE CBOETO IIOBENEHUA C TOYKM 3pPEHHUS OMNACHOCTH WIIH
0e30MacHOCTHU JJ1s1 ce0s UK JIsl OKPY>KaIOIIUX;



OCHOBBI 3KOJIOTMYECKOW KYJIBTYpPbl, COOTBETCTBYIOUIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTHYECKOTO MBIIUIEHUS,, NPHUOOPETEHHE OMbITa HAKOJIOTHYECKU
OpPUEHTUPOBAHHON MPAKTUUYECKON JEATENBHOCTH B )KU3HEHHBIX CUTYalLMSIX;

OCO3HAHME MOCIEACTBUI U HEMPUATHE BPEAHBIX MPUBBIYEK (YNOTpeOIeHUS
aJIKOroJisl, HApPKOTUKOB, KypeHHUsA) U HMHBIX (QopM Bpeaa s (U3HUECKOro U
MICUXUYECKOTO 370POBBS;

IIPUHATHE PELICHUA B JKU3HEHHOM CUTyallUM Ha OCHOBE IIepeHoca
MOJIYYEHHBIX B XOJI€ OOy4YeHHMs 3HAHUU B aKTyaJlbHYIO0 CHUTYallUIO, BOCIIOJIHATH
nebuuut uHboOpMaIHH;

FOTOBHOCTh OTOMpaTh M HCHOJIb30BaTh HYXHYIO HH(pOpMAIUIO B
COOTBETCTBUM C KOHTEKCTOM YKU3HEHHOU CUTYAIIUH.

METANPEIAMETHBIE PE3YJIBTATbDI

Osnaodenue YHUBEPCAbHBIMU yueOHbIMU NnO3HAGAMENbHBIMU
oelicmeuamu:

BBISBJISATH IPHYHUHBI M CJICJICTBUS MPOCTHIX XUMHYCCKHUX SIBIICHHIA,

OCYIICCTBIISITh CPaBHCHUE, KJIACCU(UKAIIMIO XUMHUYCCKHUX BEIICCTB I10
3aJIaHHBIM OCHOBAHMSIM M KPUTEPHUSM JIJIS YKa3aHHBIX JIOTHYSCKHUX OTICPaIINii;

CTPOUTBH JIOTHYECKOE CYXKJICHHE TIOCIIC TIPEIBAPUTEIBHOTO aHaJIM3a,
BKJTFOYAIOIIIECE YCTAHOBJICHUE MPUIMHHO-CIICJICTBEHHBIX CBS3CH;

BBISBJIATH JA€PUIUTH UHPOpPMAIUKU, JAHHBIX, HEOOXOIUMBIX JIS pPEIICHUS
MOCTaBIICHHOM 3aJ]1auu;

npeoOpa3oBeIBaTh MHGOPMAILUIO W3 OJHOTO BUIA B Jpyrod (Tabiauily B
TEKCT U TIp.);

co3aBaTh, MPUMEHATh W MPeoOpa30BbIBATh 3HAKW U CHUMBOJIbI, MOJIETHU U
CXEMBI JJIA pelieHus] y4eOHBIX U TTO3HABATEIbHBIX 3a/1a4 C TIOMOIIIBIO NIEJarora;

C TIOMONIBIO TeJarora MPOBOAWTh XUMHUYECKHH OIBIT, HECIOKHbBIN
HKCIIEPUMEHT, JJI1 YCTAaHOBJIICHHSI OCOOCHHOCTEH OOBEKTa M3Y4YEHUS, MPUIMHHO-
CJICICTBEHHBIX CBSI3€H M 3aBUCUMOCTEH 0OBEKTOB MEXIy COOOM;

C TIOMOIIIBIO TIeJIarora WM CaMOCTOSATEIBHO (PopMyIupoBaTh 0000IIEHUS H
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEICHHOTO HAOIIOACHMS, OTIbITA;

POTHO3UPOBATh BO3MOXKHOE PAa3BUTHE XHUMHYECKUX TMPOIECCOB M HX
MOCJIC/ICTBUS,

UCKaTh WIN OTOMpPaTh HHPOPMAIIUIO WA JAHHBIE U3 UCTOYHUKOB C yYETOM
MPEJIOKEHHON Y4eOHOM 3aja4M U 3a/IaHHBIX KPUTEPHUEB.

Osnadenue  yHugepcanbHoIMu  YYEOHbIMU  KOMMYHUKAMUBHBIMU
oelicmeuaAmu:

OpraHW30BBIBATh y4eOHOE B3aMMOJICHCTBUE B TpymIe (OMpeneisaTh oOuue
eI, PACIIPEACIIATh POJIH, JOTOBAPUBATHCS APYT C IPYTOM H T. I1.).

C TIOMOIIBIO TI€larora WM CaMOCTOSITENIBHO COCTABJISITH YCTHBIE U
MMMCBMEHHBIE TEKCTHI C WCIIOJIb30BAaHUEM WJUTFOCTPATUBHBIX MATEPHAIIOB IS
BBICTYIUICHUS TIepe]] ayTUTOPUCH;

OpPraHU30BBIBATh Y4€OHOE COTPYIHHYECTBO U COBMECTHYIO NESTEILHOCTH C



YUHUTEJEM U CBEPCTHHUKAMH; pabOTaTh WHAMBUIAYAIbHO W B TPYMIE: HAXOAUTh
oOliee pemeHue U paspeniatb KOH(JIUKTBI HA OCHOBE COTIJIACOBAHUS MO3UIMN U
ydeTa UHTepecOoB; GOPMYIUPOBATh, APTYMEHTUPOBATh U OTCTAUBATh CBOE€ MHEHUE;

OLICHMBAaTh KayeCTBO CBOEro BKJIaJa B OOWIMKA MPOAYKT, MPUHUMATh U
pa3nenATb OTBETCTBEHHOCTh U IMPOSIBIATH FOTOBHOCTh K IIPEAOCTABICHUIO OTYETA
repes rpymnmnomu.

Osn1adenue yHuGepCcaIbHBIMU YUECOHBIMU PE2YIAMUBHBIMU OCUCMEUAMU:

oOHapykuBaTh U (POPMYJIHPOBATH Y4eOHYIO MPOOJIEMY, ONpPENENsATh LEIb
y4eOHOU JIeITeIbHOCTH;

BJIAJETh OCHOBAMHM CaMOKOHTPOJSI, CAMOOLICHKH, TNPUHATUS PEIICHUH U
OCYIIECTBJIICHHSI OCO3HAHHOIO BblOOpa B Y4eOHOM U  MO3HABaTEIbHOMU
NEATEIbHOCTH;

COOTHOCHUTH CBOM JEHCTBHS C INIAHUPYEMBIMHU PE3YyJIbTaTAMH, OCYLIECTBIISTh
KOHTPOJIb CBOEH AEATEIBHOCTU B MPOLIECCE TOCTUKEHHUS PE3yJIbTaTa, ONPEIEIATh
crocoObl JIEMCTBUII B paMKax [MPEAJIOKEHHBIX YCIOBUA U TpeOoBaHUM,
KOPPEKTUPOBATh CBOU JIEMCTBUS B COOTBETCTBUU C M3MEHSIOLIEHCS CUTYAIUEN;

JaBaTh A/ICKBATHYIO OLIEHKY CUTYallUW M IIPEAJIarath IJIaH €€ U3MEHEHHUS;

OpPEABUAETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPH PELICHHUU
y4eOHOU 3a/1a4H;

NOHUMATh IPUUMHBI, IO KOTOPHIM HE OBLIT JOCTUTHYT TPEeOyeMblid pe3yIbTaT
JESTEBHOCTH, ONPELNISITh MO3UTUBHBIE U3MEHEHUS U HaIlpaBJieHUs, TpeOyromine
nanbHenIen padoThl;

OCO3HAaHHO OTHOCHUTBCS K APYTOMY YEJIOBEKY, EF0 MHEHUIO.

HNPEAMETHBIE PE3YJIBTATBI
B cocraBe mnpenMeTHBIX pe3yabTATOB IO OCBOCHHIO 005S3aT€IHLHOTO
COJICp)KaHMsI, YCTAHOBJICHHOTO JIaHHOW TPHUMEPHOM pabodeil MporpaMmoi,
BBIJICTISIIOT: HaY4YHbIC 3HAHUS, YMEHUSI M CIIOCOOBI JEHCTBUH, crieliupudecKue s
yuyeOHOro mnpeaMera «XUMHS», BHUIbI JIESITEIBHOCTH IO TOJYYSHHIO HOBOTO
3HaHMSI, €r0 MHTEPHpPETaluH, MPeoOpa30BaHUI0O U MPUMEHEHHUIO B Pa3IUYHBIX
y4eOHBIX U HOBBIX CUTYyaITUSIX:
o IPEJACTABICHUE O 3aKOHOMEPHOCTAX M IMO3HABAEMOCTH
SBJIICHUNA TPHUPOJBI, MOHUMAHWE OOBEKTUBHOW 3HAYMMOCTH OCHOB
XUMUYECKOM HayKu Kak OOJIaCTU COBPEMEHHOIO0 €CTECTBO3HAHMS,
KOMITIOHEHTa OOIIel KyJIbTypbl W TPAKTUYECKON ESITEIbHOCTH
YeJoBeKa B YCIOBUSIX COBPEMEHHOIO OOIIECTBA; MOHMMAHHUE MeECTa
XUMHM CPENU IPYTUX €CTECTBEHHBIX HAYK;
®  BIQJCHHE OCHOBAMH IMOHSATUMHOIO aIlmapara U CUMBOJHYECKOIO
S3bIKA XUMUU JIJIST COCTABICHUST (POPMYJT HEOPTaHUYECKUX BEIIECTB, YPaBHEHUN
XAMHYECKUX PEeaKIuii (C Omopoil Ha anropuTM y4eOHBIX NEUCTBHIA); BIIaJICHUE
ocHoBaMu xumuueckoit HomeHknatypel (IUPAC u TpuBHalbHOW) M yMeHHUE
UCIIOJB30BaTh €€ ISl pelleHUs] Yy4eOHO-TIO3HABATENIbHBIX 33/1ad C IMOMOIIBIO



YUMTEIIS; YMEHUE HMCIOJIb30BaTh MOJACIH JJii OOBSICHEHUS CTPOEHHUS aTOMOB U
MOJIEKYJ IO aJITCOPUTMY C OMOPOM Ha OTpeeICHNUS;

®  TpeACTaBJICHHWE O CHUCTeME XUMHUYECKUX 3HAaHUW U YMEHHE C
MIOMOIIBIO YUUTEIS TPUMEHSITh CUCTEMY XUMUUYECKUX 3HAHUU NI yCTAHOBJICHUS

B3aUMOCBSI3€d MEXIy H3YYCHHBIM MaTepHaJOM U TIPU TOJYYEHUH HOBBIX
3HaHUM, a TaKKe B MPOIECCE BBIMOJHEHUS Y4eOHBIX 3aJaHuil U mpu pabore ¢
HMCTOYHUKAMHU XUMUYECKOU UHPOpMAITUHU, KOTOPasi BKJIFOYAET:

BOKHEUIIINE XUMHUYECKUE TOHSITHS: XHUMHUYECKUW JJIEMEHT, aToM,
MOJICKYJIa, BEIIECTBO, TMPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOAHAS U
HEOJHOPOJHAs CMECh, OTHOCUTEIbHBIE AaTOMHasi M MOJIEKYJspHAs MacChl,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJSPHBIH 00BbEM, OKCH/I,
KHUCJIOTA, OCHOBaHHME, COJIb (CpelHsisl), XUMHUYECKas peakiusi, peakiuu
COCIMHEHUS, PEAKIUU PA3JTOKEHUs, PEaKIMu 3aMelleHUs, peakiuuu oOMeHa,
TerIoBOM A QekT peakiuu, 5K30- U HHAOTCPMHUUECKUE PEaKIMH, PacTBOP,
MaccoBas JOJISI XUMHYECKOTO 3JIEMEHTa B COCJIMHEHUH, MaccoBas I0JisI |
MIPOIICHTHAsI KOHIIEHTpAIlMs BEIIECTBA B pacTBOpeE, SAPO aToma, dJIEKTPUUSCKHUI
ClIOM aToma, aToOMHas oOpOuTalb, paguyCc aroMa, BAJICHTHOCTh, CTEICHBb
OKHCJICHUS, XUMHYECKasi CBS3b, DJICKTPOOTPHUIATEIILHOCTh, TOJISIpHAS U
HEMoJIsIpHAasT KOBaJieHTHAsl CBsI3b, MOHHAS CBSI3b, METAJUIMYECKasi CBS3b,
KpUCTAJUTMYECKasl pelieTka (aToMHas, HOHHAs, MeTaJTHYecKasi, MOJEKYJIsIpHas),
WOH, KaTHUOH, AHWOH, OJIEKTPOJIUT U HE DIIEKTPOJUT, SIECKTPOIUTUYECKAS
JUCCOLMALIMS, PEAKIIMM HOHHOTO OOMEHAa, OKHCIMTEIbHO-BOCCTAHOBUTEIHHBIC
peakiuu, OKHUCIUTEIb M BOCCTAHOBUTEJb, OKHUCIEHHE U BOCCTAaHOBJIEHUE,
ANEKTPOIIN3, XUMHUYECKOE PABHOBECHE, OOpaTUMble UM HEOOpaTUMBbIE pPEAKIUH,
CKOPOCTb XMMHMYECKOM peaklUMH, KaTaau3aTtop, MpPeNesbHO JOIyCTUMAs
koHneHtpauus (I11K), koppo3usi MeTaJioB, CILJIABbI;

OCHOBOIOJIAralolINe 3aKOHbl XMUMHUHU: 3aKOH COXpPAaHEHHS  Macchl,
[Tepuonnueckuit 3axkon JI. 1. MenneneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH
ABorajipo;

TEOPHUHN XUMUU: ATOMHO-MOJIEKYJIIPHAs] TEOPHSI, TEOPHSI AIEKTPOJIUTHIECKON
JUCCOLMALINM, a TaKXKe NPEACTaBICHUS O HAyYHBIX METOJaX IMO3HAaHWS, B TOM
YHUCJIEe SKCIEPUMEHTANIBHBIX U TEOPETUYECKUX METO/IaX MCCIEIOBaHUS BEIIECTB U
M3YUYEHUS] XUMUYECKUX PEAKIIN;

° IIPEJACTABIEHUE O MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB (paguyc aToma, 3JEKTPOOTPULIATEIBHOCTH),
OPOCTBIX U CJOXHBIX BEIIECTB OT TIOJOKEHHUSI JJIEMEHTOB B
[lepuoguyeckoit cucreme (B MalblX IMEpUOAaX U  IJIABHBIX
MOJICPYIINIAX) M JJIEKTPOHHOTO CTPOSHHUS aToMa; YMEHUE OOBSICHSTH
CBSI3b MOJIOKEHUS AyieMeHTa B [leproinueckoil cucteMe ¢ YuciIOBbBIMU
XapaKTEPUCTUKAMU CTPOEHUS AaTOMOB XHMHYECKHX 3JIEMEHTOB
(coctaB u 3apsij siipa, oOllee YUCIIO AJIEKTPOHOB), pacrpeaeiceHueM
3JIEKTPOHOB IO JHEPreTUYECKUM YPOBHSM AaTOMOB IEPBBIX TpPEX
NEpPUOJIOB, Kalusg M KaJblUs; KiIacCU(PUIUPOBATh XUMHUYECKHUE



3JIEMEHTHI C OMOpod Ha ompeneneHus (UIUIECKOTO0 CMBbICIA
U (DPOBBIX TAaHHBIX MEPUOTUUECKON TAOTUIIBI;

o yMEHUE KJIacCU(UIMPOBaTh XUMHUYECKUE DIIEMEHTHI,
HEOPraHWYECKHE BEHIECTBA M XUMHUYECKUE PEAKIUMU C OMOpOoMl Ha
CXEMBI; OINpPEENATh BAJICHTHOCTh U CTEIEHb OKUCICHUS XUMHYECKUX
3JIEMEHTOB, BHUJl XUMHUYECKOW CBSI3M M THUN KPUCTAJIMYECKOMU
CTPYKTYPBI B COCAMHEHHUSX, 3apsA]l MOHA, XapaKTep CpPellbl B BOAHBIX
pacTBopax  BemlecTB  (KHCJIOT, OCHOBaHUM), OKUCIUTEIb U
BOCCTaHOBHTEJIb 110 AJITOPUTMY yUE€OHBIX JEHCTBUM;

o YMEHHME XapakTEepU30BaTh C OMNOpPOMl Ha CXeMy
dbu3HUYecCKre U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOI,
030H, BOJIOpPOJ, rpaduT, aniMas, KpeMHHi, a3ot, pocdop, cepa, xiop,
HATpUH, Kaaud, MarHui, KajdblMi, alFOMUHUNA, KEJI€30) U CIONKHBIX
BEIIECTB, B TOM UYHCIE€ HMX BOJHBIX pPacTBOPOB (BOAa, aMMHaK,
XJIOPOBOJIOPOJ, CEPOBOJOPO, OKCHUJIBI M THUIAPOKCHABI METaioB I -
A rpynn, amomunusi, menu (I1), uunka, xeneza (II u III), okcuabt
yraepona (I u 1V), xpemuus (IV), azora u dochopa (III u V),
cepsl (IV u VI), ceprucras, cepHasi, a30TucTas, azotHas, GocdopHasi,
yToJibHasi, KpEMHUEBAs KUCIIOTA U UX COJIM); ONMUCHIBATH C OMOPOM Ha
laH U KJIIOYEBBIE  CJIOBA; YMEHHE  IPOTHO3UPOBATh U
XapaKTepU30BaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT X COCTaBa U
CTPOCHHS TOCJIE€ NPEABAPUTEIBHOIO aHajdu3a MOJ PYKOBOJACTBOM
nejgarora, NPUMEHEHHWE BEUIECTB B 3aBUCHUMOCTH OT HMX CBOMCTB,
BO3MOKHOCTh MPOTEKAHHUSI XUMHUYECKUX MPEBPAIICHUN B Pa3IUUHBIX
YCIIOBUSIX, BIIMSIHUE BELIECTB U XMMHUYECKHUX MPOLIECCOB HA OPraHU3M
YEJIOBEKa U OKPYKAIOIIYI0 IPUPOIHYIO CPENY;

o YMEHHE COCTaBIATh MO O00pasily, CXeMe, aIrOPUTMy
y4eOHBIX IEUCTBUN MOJICKYJISIPHBIC U MOHHBIC YpPaBHEHUS peakiuil (B
TOM 4YHCIIE peakuii HOHHOr0O OOMEHa H  OKHCIUTEIHHO-
BOCCTAHOBHUTEIIBHBIX PEAKIUil), WUIIOCTPUPYIOMINX XUMHUYECKUE
CBOMCTBAa M3YyYEHHBIX KJIACCOB / PyNIl HEOPraHUYECKUX BEIIECTB, a
TaKXe MOATBEPKAAOIINX FT€HETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU;

o YMEHHUE BBIYUCIATH OTHOCUTEIBHYIO MOJEKYISIDHYIO H
MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJI0 XUMHYECKOTO 3JIEMEHTA
B COCIMHEHHUH, MAaCCOBYIO JOJIKO BEIIECTBA B PAaCTBOPE, KOJIUYECTBO
BEIIECTBA M €ro Maccy, 00bEM ra3oB ¢ Omopoil Ha olmrue GOpMyIIHI;
yYMEHUE MPOBOJIUTH PACUETHI [0 YPABHEHUSAM XUMUYECKUX PEaKIUil U
HaXOJUTh KOJMYECTBO BEIIECTBA, O0BEM W MacCy pEarcHTOB WU
IPOJIYKTOB pEaKIMH C OMOpOM Ha oOpaser, alropuTM Y4eOHBIX
JICUCTBUH;

o BJIAJICHUE OCHOBHBIMU METOJIaMH HAYYHOT'O MO3HAHUS
(HaOnmroieHUe, H3MEpPEeHHE, SKCIEPUMEHT, MOJCIUPOBAHUE) MPU
V3YUYCHUU BEIIECTB U XMMUYECKUX SIBIICHUW C OMOPOM HAa alrOpUTM



y4eOHBIX JACHCTBUI; yMeHHE CPOpMYIHpOBaTh MpoldJIeMy H
NPEIJIOKUTh MyTH €€ PEeUICHUsI C OMOUIBIO MeJarora; 3HaHue OCHOB
Oe3omacHoi paboOThl C XUMHUUYECKUMHU BEIIECTBAMU, XUMHUYECKOU
NOCYJI0M U 1a00paTOPHBIM 000PYI0BAHUEM;

o HaJIMYME MPAKTUYECKUX HABBIKOB IUIAHUPOBAHMS MU
OCYIIECTBJICHHS CIECAYIOIIMX XUMUYECKUX OSKCHEPUMEHTOB IO
PYKOBOJICTBOM y4UdTENsl C OOCYXKIEHHEM IUlaHa paboOThl WU
COCTaBJICHUEM TaOJIMIIbI:

U3y4YeHHE U onucaHue (PU3NUYEeCKUX CBOWCTB BEIIECTB;

O3HAKOMJICHUE C (PU3MUYECKUMH U XUMUYECKUMH SIBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIOUIUE MPU3HAKU MPOTEKAHUS XUMUYECKUX PEaKIInii;

U3y4eHHE CIIOCOOOB pa3/ieJICHUs] CMecei;

MOJIy4€HHE KUCIIOPO/ia U U3yUYEHHE €r0 CBOMCTB;

NOJIy4€HHUE BOJOPOa U U3yUEHHE €ro CBONCTB;

MOJIyY€HHE YTJIEKHCIIOTO ra3a U U3y4eHHE eT0 CBOMCTB;

MOJIyYeHHE aMMHaKa U U3yYeHHE ero CBOMCTB;

IIPUTOTOBJIEHUE  PACTBOPOB €  OINPEACIEHHOM  MacCOBOM  JoJyiel
PacTBOPEHHOT'O BEIIECTBA;

UCCJIEIOBAaHME U OIMCAaHWE CBOMCTB HEOPTaHMYECKHUX BELIECTB Pa3IMYHBIX
KJIACCOB;

NpUMEeHEeHHe MHANKATOPOB (JJakMyca, MeTUIopaHka U ¢heHondTanienHa) s
OTIpEeJICJICHHSI XapaKTepa Cpe/ibl B pacTBOpPaxX KHUCIOT U IIeJ0UeH;

U3y4YeHHE B3aUMOJEHCTBUS KHUCJIOT C METajUlaMH, OKCHUIaMU METaJIOoB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHMSIMU, COJISIMH;

MOJIy4€HHE HEPACTBOPUMBIX OCHOBAHMI;

BBITECHEHHE OJTHOTO MeTalia APYTUM U3 PacTBOpa COJIH;

uccienoBanrue aM(pOTepHBIX CBOMCTB THIPOKCUIOB AIFOMUHUS U ITUHKA;

pelIeHre JKCIEepUMEHTaJIbHBIX 3amad 1o TeMe «OCHOBHBIE KJAacChl
HEOPraHMYECKUX COCTMHEHU;

pElIeHHe HKCIEPUMEHTAIbHBIX 3a7ad 10 TeMe «DJIEKTPOIUTHYECKAS
JUCCOLIMALIMSY;

pElIeHNE IKCIIEPUMEHTAIbHBIX 3a7a4 N0 Teme «BaxHelnme HeMeTauibl U
UX COEUHEHUS»;

pelIeHrne SKCIEPUMEHTAIbHbBIX 3a/1ay 1o TeMe «BakHele MeTaibl U X
COEIMHEHHUSI»;

XUMHYECKUE SKCIEPUMEHTHI, WUIIOCTPUPYIOIIUE MNPU3HAKA NPOTEKAHMS
peaxiuii HOHHOT0 OOMEHa;

KayeCTBEHHBIE PEaKIMHM Ha NPHUCYTCTBYIOIIHE B BOJHBIX PACTBOPAX HOHBI:
xjopun-, Opomua-, monuna-, cynbdar-, docdar-, kapboHaT-, CHIUKAT-AaHUOHBHI,
TUAPOKCUA-UOHBI, KATHOHBI aMMOHUS, MarHusi, KaJbliMsl, aTlOMUHUS, xKene3a (2+)
u xenesa (3+), meau (2+), HMHKa;

YMEHHE MPEACTABIATh PE3YJIbTaThl 3KCHEPUMEHTa B (OpPME BBIBOJIOB,
J0Ka3aTeIbCTB, IPa(pKOB M TAOIUL U BBISIBISATH IMIUPHUECKHE 3aKOHOMEPHOCTH;



o BJaJICHUE TMpaBujaMu O€30MacHOro oOpauieHust cC
BEILIECTBAMH, KCIOJBb3YEMbIMU B TMOBCEJHEBHOM KHU3HU, a TaKXKe
npaBUJaMU  TIOBEJCHUS B  LENAX COEPEeKEHUs  370pOBbsl U
OKpY’Karolel NpUpOAHON Cpe/bl; MOHUMaHUE Bpeaa (OMacHOCTH)
BO3JICUCTBUS HA KUBbIE OPTaHU3MBbI OMIPEEICHHBIX BEIIECTB, a TAKXKe
crocoOOB  YMEHBIIIEHUST UM  NPEAOTBPAIICHUS UX  BPEIHOTO
BO3JICUCTBUSA;, MOHUMAaHUE 3HAYCHUS >KUPOB, OCIKOB, YIIE€BOJOB JJIS
OpraHu3Ma YeJOBeKa;

o BIAJICHUE  OCHOBAMHM  XUMHUYECKOM  TpaMOTHOCTH,
BKJIFOYAIONIEH YMEHHE TIPaBUJIBHO  HCIOJb30BaTh  H3yUYCHHBIC
BEIIECTBA M MaTepuayibl (B TOM YHCJIE, MUHEpaJbHBbIC YAOOpEHUs,
METaJUIbl M CIUIaBbI, TPOIYKTHI MEPEePadOTKHU MPUPOIHBIX HCTOYHUKOB
yTIE€BOJIOPOJIOB (YTJisi, MPUPOJHOTO ra3a, HeTH) B OBITY, CEIBCKOM
XO35IUCTBE, HAa TMPOU3BOJCTBE;, YyMEHUE TPUBOAUTH MPUMEPHI
MPaBUIIBHOTO UCTIOJb30BAHUS U3YUCHHBIX BEIIECTB U MATEPUAJIOB;

o YyMEHHUE  YCTAaHABIWBAaTh CBSI3U  MEXAY  peajbHO
HAOMIOJaeMBIMM ~ XUMHYECKUMM  SIBICHUSIMH U TMPOIECCAMH,
MPOUCXOANIMMA B MaKpO- W MHUKPOMHUPE, OOBSICHATh NPUUUHBI
MHOT000pa3usi BEIIEeCTB; YMEHNE HHTETPUPOBATh XMMUYCCKHUE 3HAHUS
CO 3HAHUSIMU JPYTUX YU€OHBIX MPEAMETOB C MOMOIIBIO NIEAArora;

o Ipe/iCTaBlICHUE 0 cdepax npodeccruoHaIbHOM
NEeSTEeNbHOCTH,  CBSA3aHHBIX C  XUMHEH UM COBPEMEHHBIMH
TEXHOJIOTHUSIMU, OCHOBAaHHBIMHM Ha JOCTHXKEHUAX XUMHUYECKON HAYKU;
HaJIMYWE OMbITa pabOTHl C PA3NTMYHBIMU HUCTOYHMKAMU WH(OOpMAIUU
0 XUMUH (HAYYHO-TIOMYJISIpHAs TUTEpaTypa, CIOBapU, CIIPABOYHUKH,
UHTEPHET-PECYpPChI) C OMOPOW Ha aIrOpPUTM: yYMEHHE OOBEKTUBHO
OLICHMBATh HWH(OpPMAIMIO O BEIIECTBAX, HX MPEBpPALICHUSAX U
MPAKTUYECKOM PUMEHEHHH.

TpeOoBanusi K T1peAMeTHbBIM Ppe3yJbTaTaM OCBOCHHMSl Y4eOHOro
npeamera «XuMHus», pacipeaejeHHbIe 0 rogaM 00yueHus

PesynbpraTel o romgam (GOpMyIMPYIOTCS MO MPUHIUIY T00ABICHHUS HOBBIX
pEe3yAbTAaTOB OT T'OJla K TOAY, YK€ Ha3BaHHbBIC B MPEABIAYIIMX F01aX NO3ULINH, KaK
MIPaBUJIO, TOCIOBHO HE MOBTOPSIIOTCS, HO YUUTHIBAIOTCS (PE3yJIbTaThl OYEPEAHOTO
roJia Mo yMOJIYaHUIO BKIIKOYAIOT PE3yJbTaThl MPEIbIAYIIUX JIET).

8 KUIIACC

pacCKpbIBaTh CMBICJ OCHOBHBIX XHWMHWYECKHX IOHSATHI: aTOM, MOJICKYJIA,
XUMHUYECKHM  DJIEMEHT, TMPOCTOE€ BENIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOJHAsT W HEOJHOPOJHAs), BaJEHTHOCTb, OTHOCHUTEJIbHAsT aTOMHas U
MOJICKYJIApHAs Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas
JIOJISl XUMHYECKOTO 3JIEMEHTa B COSMHEHUU, MOJISIPHBIN 00BEM, OKCHI, KUCIIOTA,
OCHOBAHHUE, COJIb, 3JIeKMPOOMPUYAMENIbHOCMb, CTENICHb OKUCICHUS, XUMHUYECKas



peakiusi, KiaccupuKalus peakiuii: peakiui COCIUHEHUS, PEaKIUu pa3ioKeHus,
peakiuu 3aMeleHus, peakuuu oOMeHa, 5K30- U DHAOTEPMUUECKUE PEaKIuu;
mennoeou 3¢gpgexm peakyuu, SIPO aTOMa, IICKTPOHHBIA CIIOH aToma, aTOMHas
opOuTtanb, paguyc aromMa, XUMUUYECKas CBsA3b, IMOJSpHAsT U HEMOJISIpHAs
KOBAJICHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KATUOH, aHUOH, PACTBOP, MaccoBas I0JA
BelllecTBa (MPOLICHTHAs! KOHIICHTPAIIUs) B PaCTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSI3h OCHOBHBIX XUMUUECKUX MOHATUM (CM. 11. 1) 1
MPUMEHATH 3TU MOHATHS MPU ONMCAHUM BEILIECTB U UX MPEBPAIICHUI;

UCII0JIH30BaTh XUMUYECKYI) CUMBOJIUKY JJISI COCTaBJICHUs (POPMYJI BEILIECTB,
MOJICKYJISIPHBIX YPaBHEHUM XUMHYECKUX PEAKIIUH, JJIEKTPOHHOTO OaiaHca;

OTPENENIATh BAJCHTHOCTh aTOMOB D3JIEMEHTOB B OWHAPHBIX COCIUHCHUSX;
CTENEHb OKHUCJICHHS DJIEMEHTOB B OWHApPHBIX COCIUHEHHUSX C OMOpON Ha
ONpeAesCHUsl, B TOM YHUCII€ CTPYKTYpPHUPOBAHHbBIC; MPUHAJICKHOCTh BEIIECTB K
OTpEeNIeIEHHOMY KJIacCy COeAMHEHUW 1o ¢dopmysiaM; BUJ XHMHUYECKOW CBS3H
(KoBaJIeHTHAsI M1 MOHHAsS) B HEOPTAaHUYECKUX COSTUHCHUSIX;

UMETh MPEJCTABICHUE O CUCTEME XUMHUYECKUX 3HAHWUM, YMETh C MOMOIIbIO
YUUTENSl TPUMEHSATh CHUCTEMY XUMHUUYECKMX 3HAHWUM, [JI1 YCTAHOBJICHUSA
B3aMMOCBS3M MEXKy U3YYEHHBIM MAaTEpHUAIOM U MPU MOJTYYEHUU HOBBIX 3HAHMI, a
Tak)Xe Mpu padoTe ¢ UCTOYHUKAMU XUMUUYeCKo nHpopmaiuu. OpueHTUPOBATHCS
B TIOHATHUAX W ONEpPUpPOBaTH WMU Ha 0a30BOM YPOBHE, NPUMEHATH MPH
BBIMIOJTHEHUU YUYEOHBIX 3aJlaHMi U PEHICHUH PACUETHBIX 3a/lad C OIMOpOoi Ha
QITOPUTM YUEOHBIX JCHCTBUN H3yUYECHHbIE 3aKOHBI M TEOPUM: 3aKOH COXpPAaHEHHUS
Mmaccel, [lepuonnueckuit 3akon .M. MenneneeBa, zakor nocmoancmea cocmasa,
3aKOH ABOTaJipo; aTOMHO-MOJIEKYyJisApHas Teopusi. COOTHOCHTH OOO3HAYEHUS,
KOTOpBIe UMetoTcsl B Tabnuie «l[lepuonnueckas cucteMa XUMHUYECKUX AJIEMEHTOB
. 1. MenneneeBay ¢ YHWCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHS aTOMOB
XUMHYECKUX JJIEMEHTOB (COCTaB M 3apsija sjapa, OO0Ilee YHCIO JJIEKTPOHOB H
pacrpeneseHue Ux Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBATh XUMUYECKHUE DJIEMEHTHI; HEOPraHUYECKHE BEIIECTBA;
XUMUYECKHE peaklnu (110 YUCIYy U COCTABY YYACTBYIOIIMX B PEAKIIMU BEILIECTB, IO
TeruioBoMy 3G (dexTy, M0 HM3MEHEHHIO CTETNEeHH OKHCICHUS XUMUYECKUX
3JIEMEHTOB) C ONIOPOM HA CXEMBI;

XapaKTepu3oBaTh (OMHUCHIBATh) OOIIME XWMHYECKHE CBOWCTBAa BEIIECTB
pPa3IMYHBIX KJIACCOB, MOATBEPXKAAs ONUCAHUE MPUMEPAMH MOJICKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUUI C ONIOPOU HA CXEMBI;

IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT HMX COCTaBa H
CTPOEHUS; BO3MOXXHOCTH NPOTEKAHUSI XMMHUYECKUX MPEBPALLICHUN B Pa3IMYHBIX
YCIIOBUSX TIOCJIC TIPEABAPUTEILHOTO O0CYKIEHUS C TIEAaroroM;

BBIYUCIIAATh OTHOCUTENBHYIO MOJICKYJISIDHYIO U MOJISIPHYXO MAacChl BELIECTB;
MAacCOBYIO JIOJI0 XMMHUYECKOrO 3JIeMEHTa Mo (PopMysie COEIUHEHHS; MACCOBYIO
JOJIF0 BEIIECTBA B PACTBOPE; MPOBOAUTH PACUETHI IO YPABHEHUIO XMUMHUYECKOU
pEeaKuny C OIOPOU Ha aJITOPUTM;

MPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON AEATEIIbHOCTU — aHaJlu3 U



CUHTE3, CpaBHEHHUE, 0000IleHHe, CUCTeMaTU3alus, KiacCUu(UKAIius, BHISBICHHUE
MPUYUHHO-CIE/ICTBEHHBIX CBA3€M — I M3yY€HUs CBOMCTB BEIIECTB U
XUMHYECKUX PEAKLUN; €CTECTBEHHO-HAYYHbIE METO/bl MO3HAHUS — HAOJI0JEHuE,
U3MEpEeHHEe, MOJCINPOBAHUE, HKCIEPUMEHT (PEeanbHbili U MbICIEHHbI) TN
PYKOBOJICTBOM T€Jjarora,

CJIeI0BaTh MPaBUIIaM IOJIb30BAHUS XUMHUYECKOM MOCYI0M U J1aO0paTOPHBIM
o0opyAOBaHUEM, a TAKXKE IpaBUJIaM OOpaIeHHs] C BEUIECTBAMHU B COOTBETCTBUU C
MHCTPYKIUSIMU 1O BBIIOJHEHUIO JAOOPATOPHBIX XHMHUYECKHX OIBITOB IO
MOJIYYEHUIO W COOMpPaHUIO Ta3000pa3HbIX BEIIECTB (BOAOPOAA M KHUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEAEIEHHOW MacCOBOW JOJIEM PAaCTBOPEHHOIO
BEIIECTBA; IUIAHUPOBATH M MPOBOJUTH XMMHYECKHE OSKCIEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB MIEJIOYEH U KHUCIOT C TMOMOINbIO HHAMKATOPOB
(;makmyc, penondranenH, METUJIOPaHK U Jp.), MOATBEPKIAIOIMMNX KaueCTBEHHBIN
COCTaB HEOPraHMYECKUX BEIIECTB (KAaYeCTBEHHbIE pEAaKIMUM Ha HWOHbI) O]
PYKOBOJICTBOM Tiearora.

9 KIIACC

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX TIOHITHUH: XUMHUUYECKUUN
AJIEMEHT, aTOM, MOJEKYyJla, MOH, KaTHOH, aHHOH, MPOCTOE BELIECTBO, CIIOKHOE
BEILLIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb  OKHUCIIEHUS,
XAUMAYECKasi PEaKIus, XUMUYECKas CBS3b, MeENn10680U d¢)gekm peaxyuu, MOIb,
MOJIAPHBIN 00BEM, PACTBOP; ANEKTPOIUTHI, HEIJIEKTPOIUTHI, DIEKTPOIUTHYECKAS
JUCCOLMALIMSI, PEAKIIMU MOHHOTO OOMEHa, KaTalu3aTop, XuMuieckoe pasHosecue,
obpamumvle U HeoOpamumvle peaxkyuu, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKkiuu, OKHCIHTENb, BOCCTAHOBHUTENIb, OKUCIEHHUE W  BOCCTAHOBIICHHUE,
aloTponusi, amM(@OTEepPHOCTh, XHMHYECKass CBs3b (KOBaJeHTHasi, WOHHAs,
METaJUIMYecKasi), KPUCTAJUIMYECKAs PpELETKA, KOppo3us Memailos, Chiagbl,
CKOpOCMb XumMuyeckou peakyuu, mpenenbHo nomyctumasi koHueHtpamus (IT1K)
BEILECTBA;

WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHHI (CM. 1. 1) 1
MPUMEHSTH 3TH TOHSITHUS MPU ONMCAHUK BEUIECTB U UX MPEBPALICHUN;

UCIIOJIb30BaTh 3HAKU W CUMBOJIBI JJIs1 (DUKCAIIMU Pe3yTbTaTOB HAOIIOIEHUH,
coctaBiieHus (OpPMyYT BEIIECTB U ypPaBHEHUM XUMUYECKUX PEAKIMH, 3amucH
JAHHBIX  yclnoBUW 3amady. Vcnonb3oBarh 00O3HAuUEHHs, MMEIOIIHECS B
[lepronuyeckoit cucteme U TaOIUIE PACTBOPUMOCTH KUCIIOT, OCHOBAHUN M COJICH
B BOJI€ JIJIS1 BHITIOJTHEHUS 3aJJaHUN.

ONpENIENATh BAJICHTHOCTh U CTENEHb OKUCJIEHUS XMMUYECKUX DJIEMEHTOB B
COEIMHEHUSAX PA3JIMYHOTO COCTaBa; MPUHAICKHOCTh BEUIECTB K ONPEAECIEHHOMY
KJIACCY  COCAMHEHUHM C ONOpOM HAa  ONpeAeseHHs, B TOM  4YHUCIIE
CTPYKTYpUpPOBaHHbIC; BHUAbl XUMHUYECKONW CBA3M (KOBaJICHTHas, MOHHas,
METAJUIMYECKAsl)) B HEOPraHMYECKUX COCIMHEHUSIX; 3aps] MOHA MO XMMHUYECKOM
dbopmyne; xapakTep cpeAbl B BOJHBIX pPACTBOpaX KHUCJIOT W IIEIOYeH, mun
KPUCMANIUYECKOU peuémKiy KOHKPEemHOo20 6euecmed,



packpbiBaTh cMmbici Ilepuognueckoro 3akona J[.MI. MenneneeBa wu
JIEMOHCTPUPOBATh €T0 MOHUMAHUE: ONUCHIBAMb U XAPAKMEPU306amsb TaOIUYHYIO
dbopmy Ilepuoamyeckoid cCUCTEMbl XMMHUYECKHX JJIEMEHTOB: pa3iuyaTh MOHATHUS
«rnaBHas noArpymnmna (A-rpymnmna)» u «rmodoynas noarpynmna (b-rpynna)», mansie u
OoJbllINEe  TIEPUOMABL, COOMHOCUMb  OOO3HAUCHMS, KOTOpPhIE HMMEITCS B
MEPUOANYECKON TabsuIle, ¢ YHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsj siapa, OOIee YUCIO DJIEKTPOHOB U
pacnpeneneHue UX MO AIEKTPOHHBIM CJI0SIM); 00bACHAMb 00IINE 3aKOHOMEPHOCTH
B HU3MEHEHHHM CBOMCTB XHMHYECKHUX HJIEMEHTOB U WX COCJAMHEHUM B Mpenesiax
MaJIbIX TIEPUOIOB U TJIABHBIX MOATPYIII ¢ YIYETOM CTPOSHUS UX aTOMOB;

KJIacCU(PUIIUPOBATh XMUMHUYECKHE DJIEMEHTHI, HEOPraHMYeCKHe BEIIeCTBa;
XUMUYECKHUE peakinu (TI0 YUCIy U COCTABY YYACTBYIOIIUX B PEAKIIMU BEIIECTB, 10
TerIoBoMy d(h@ekTy, M0 HUBMEHEHHIO CTENeHeW OKHUCJICHUS XUMHYECKUX
9JIEMEHTOB) C OMIOPOM HA CXEMBI;

XapaKTepu30BaTh (OMHUCHIBATH) OOMME U CHEIUUUESCKUE XUMHUUYECKHE
CBOMCTBa BEIIECTB PA3JIMUHBIX KJIACCOB, MOATBEPXKAasi ONHUCAHUE TMPUMEPAMHU
MOJICKYJISIPHBIX M MOHHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKITUH C
OIIOPOM HA CXEMBI;

COCTaBJISITh YPAaBHECHUS JICKTPOJIUTHUECCKON JUCCOIUAIIMM KUCTIOT, IIETI0YeH
U COJIel; TIONHBIE W COKpalI€éHHBIE YpPaBHEHHUS PEAKIMA HOHHOTO OOMEHa;
YpaBHEHMsI peakluid, MOATBEPKIAIOIIUX CYIIECTBOBAHHE T€HETHYECKOW CBSI3H
MEX/1y BEIIECTBAMHU Pa3IUYHbBIX KJIACCOB;

pacKkphIBaTh  CYIIHOCTh  OKHCIHUTEIbHO-BOCCTAHOBHUTENBHBIX  pPEaKIIHM
MIOCPEJICTBOM COCTABJICHHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKInii;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HUX CTPOCHUS;
BO3MOKHOCTH TPOTEKAHMSI XMMUYECKUX MPEBPAIICHUI TOCIe MPeBAPUTEIHHOTO
00CYXIECHUS C Tearorom;

BBIUUCTSITh OTHOCUTENIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB;
MAacCCOBYIO JIOJII0 XHMHUYECKOTO 3JIEMEHTa IO (OpMyse COSAMHEHHS; MAaCCOBYIO
JIOJIF0 BEIIECTBA B PAaCTBOPE; MPOBOAUTH PACUETHI MO YPABHEHUIO XHUMHYECKOM
peaKIu C ONOPOH Ha aITOPUTM;

CJIeIOBaTh MPAaBWJIAM TOJIB30BAHUS XUMHUYECKOM MOCYI0N U TaOOpaTOPHBIM
o0opyOBaHUEM, a TAK)Ke TIPaBHJIaM OOpaIeHHUs C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSIMU TI0 BBITIOJIHEHHIO JA0OPATOPHBIX XMMHYECKUX OIBITOB TIO
MOJIYYCHHIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (AMMHAKa M YTJIEKUCIIOTO rasa);

MIPOBOJINThH PEAKIUU, MOJTBEPKIAIOIINE KAUYECTBEHHBI COCTaB Pa3IMYHBIX
BEILIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOpPUI- OpOMHU[I-, HOJIU[-, KAPOOHAT-,
docdar-, cunukar-, cymnbdar-, THAPOKCUA-UOHBI, KATHOHBI aMMOHHUSI W HOHBI
M3YUYEHHBIX METaJUIOB, MPUCYTCTBYIOUIME B BOJHBIX PAaCTBOPAX HEOPTraHMYECKUX
BEILIECTB;

MIPUMEHSITH OCHOBHBIE OMEPAIIMU MBICIUTEIBLHON AEATEIbHOCTH — aHAINU3 U
CHHTE3, CpaBHEHHE, OOOOIIEHWe, CHUCTEMAaTH3allMI0, BBISIBICHUEC MPUIUHHO-
CJIEACTBEHHBIX CBSI3€M — IS U3YUYEHUSI CBOMCTB BELIECTB U XUMUYECKUX PEAKINUN;



€CTECTBEHHO-HAyYHbIE  METOJbI  TO3HaHUsI —  HaOJIOJIEHHE, HU3MEpPEHHUE,
MOJICIUPOBAHUE, IKCTIEPUMEHT (PeabHbIN U MBICIICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHHUE

8 KUIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (I (POBbIE)
n/n TeM NPOrpaMmabl Bceero Konrpoaeupie Tpakruyeckue o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYeCKHE OHATHS
Xumust — BakHas 00J1aCTh
L1 €CTEeCTBO3HAHUS U 5 ) bu6moreka [IOK
MIPAKTHYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837¢
gejoBeKa
12 BemectBa 1 xuMu4deckue 15 1 bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
00 oxcruaax https://m.edsoo.ru/7f41837¢
29 Bopopoa.Ilonsarue o kucinorax g 1 bu6mmoreka [IOK
M COJISIX https://m.edsoo.ru/7f41837c
)3 Bopna. PactBopsr. [Tonsitue 06 5 | 1 bu6mmoreka [JOK
OCHOBAaHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCcChl 1 | 1 bubnuoreka [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837¢
Uroro no pazgeny 30

Paspnen 3. Ilepuoanueckuii 3akoH u llepuognyeckas cucrema xumnueckux 31eMeHToB /I, . MenneseeBa. CTpoeHne aToMOB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN




[Tepuonueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /1. U. https://m.edsoo.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma

12| Osemmenno : buGmiorexa LOK

https://m.edsoo.ru/7f41837c
BOCCTAaHOBHUTEJIbHBIE PEAKIINHI
Hroro no pazgeny 15 bubmmorexa [TOK
https://m.edsoo.ru/7f41837c
Pe3epBHOE BpeMmst 3 Bubamorera [IOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHnoBanue pa3esioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
1 [ToBTOpEHue u yriyoieHne 3HaHUN 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS JUCCOIALIHS. 2 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M X COeAMHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnsl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
R bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1 bubmorexa HOK
' PYHIIBL. ’ p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnel. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHTIEL. post https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCAMHEHUS
Hroro no paszneny 25




Pa3gen 3. Meraiibl 1 UX COeIUHEHU S

. bubnmoreka [JOK
3.1 Obuwue cBoicTBa METa/IIOB 4 https://m.edsoo.ru/7{41a636
N bubnuorexa [JOK
3.2 Baxneiiime MeTajuibl 1 UX COeIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»aionias cpeaa
4.1 BemecTtBa 1 MaTepuaibl B 3KU3HU YEJIOBEKA 3 bubmiorexa HOK
' B p hitps:/m.eds0o.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE BpeMms 3 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yueHnusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
| [Ipenmer xumuu. Poss XuMuu B )KU3HU | bubmmoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
bu6moreka [IOK
2 ITonarre o MeTogaxX MO3HAHUSI B XUMUH 1
https://m.edsoo.ru/ff0d227¢
[IpakTnueckas padota Ne 1 «IIpasuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI : bubmuorexa [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Yuctele BemecTBa 1 cMecu. CriocoObl | bubmuorexa [JOK
pa3aeiieHusi cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmmorexa [TOK
8 | LHe TPHMED https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
bubmuoreka [JOK
6 A 1
TOMBL H MOJICKYIIBT https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubmuorexka [JOK
(CMMBOJIBI) XUHMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTeie U ClIOXKHBIE BEIIECTBA 1 bubmorexa HOK
p B https://m.edsoo.ru/ff0d2a6¢
bub OK
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 nomrorexa [

https://m.edsoo.ru/ff0d2d50




3aKOH MOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK

10 Xumnueckas popmyina. BaneHTHOCTD
https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JIEMEHTOB
1 OTHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
DJIEMEHTA B COCANHEHUHU https://m.edsoo.ru/ff0d350c
13 KonunuectBo Bemnecta. MoJib. bubmmoreka [{OK
Moumnspnas macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBICHUS. bu6moreka [IOK
XuMu4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [JOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Brrunciienust KoJiMuecTBa, MacChl
17 BEILIECTBA M0 YPABHEHUSIM XUMHUYECKUX bubamorera HOK
HHecTBa o yp https://m.edsoo.ru/f0d5708
peakui
Knaccudukanuss XauMUuecKuX peakiinii
bu6mmoreka [JOK
18 (coenuHEeHMS, pa3JIOKECHUS,
https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMEeHa)
M. B. JIoMOHOCOB — y4€HBIii-
bubnuoreka [JOK
19 sHIKIIoneaucT. O000IIeHnE 1
. https://m.edsoo.ru/ff0d40c4
crucTeMaTH3allus 3HaHUI
20 KonTtponeHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucnopoa — sneMeHT u

https://m.edsoo.ru/ff0d448e




npocroe BeuecTBo. O30H

duznueckue U XUMUYECKUE CBOUCTBA

bubmmorexa [{OK
22 KHCJIOpoJia (peaKuyu OKUCIICHUS,
https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 00 oxcugax
CriocoOBI MMOJTydeHUsT KHUCIOpOoia B
bubmmorexa [{OK
23 mabopaTopuH U IPOMBIIIUICHHOCTH.
https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peaxkiuu, IoHATHE O bubnnorexa [JOK
TEPMOXUMHUYECKOM YPABHEHUHU, DK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKHUX PEAKITUIX
TormumBo (HedTh, yroias U METaH).
(Hegs, yr ) Bu6maorexa LIOK
25 3arps3HeHre BO3/IyXa, CIIOCOObI €ro
https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAILICHUS
[IpakTuueckast pabota Ne 3 o Teme
26 «ITomyuenue u cobupanue Kucaopoaa Bubnmorexa [IOK
i N p poaa, https://m.edsoo.ru/ff0d4ae2
HU3yYEHHUE €r0o CBOMCTB)
7 Boaopon — sneMeHT u mpoctoe bubnuorexka [JOK
BeniecTBo. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
)3 dOu3ndecKkue U XMMHUYECKHUE CBOMCTBA bubnuoreka [JOK
Bozopoaa. I Ipumenenune Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITondaTtue o KuCIOTax U COJISIX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsl mostyueHust BOAOPoIa B bubnunorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o reme
bu6mmoreka [JOK
31 «ITonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4{42




MomnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOJIMYECTBa
bubmmorexa [{OK
33 BEILECTBA Ia3a [0 €ro U3BECTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Beruncnenust 006EMOB ra3oB 1o
bubmmoreka [IOK
34 YPaBHEHUIO PEAKIIUA HA OCHOBE 3aKOHA
.. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIECHUH ra30B
35 du3nvecKrue U XMMUYECKHEe CBOMCTBA bubmmoreka [{OK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocrtaB ocHoBanuil. [lonste 06 bubnuoreka [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbieHHbie
bu6mmoreka [IOK
37 Y HEHACBIIIEHHBIE pacTBOPBI. MaccoBas
https://m.edsoo.ru/ff0d5b40
JI0JIsI BEILIECTBA B PACTBOPE
[IpakTrueckast pabota Ne 5 mo Teme
13 «IIpurotoBieHue pacTBOPOB ¢ bubnuoreka [IOK
onpeaeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEUIECTBA»
39 KontponbHas padota Ne2 mo teme bubnuorexa [JOK
«Kucnopoa. Bogopona. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyyeHue u XUMHUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmmorexa [TOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHusl: cocTaB, KinaccuduKaims, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




[Tosydyenne u XuMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHMUI1 https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarus, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanne): HOMEHKIATypa,
(cp ) P bubmmoreka [{OK
46 CIOCOOBI OJYYEHUS, XUMUYECKHE
. https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTnueckas pabota Ne 6. Pemenue
A7 AKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJIaCCHl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
43 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHU https://m.edsoo.ru/00ad9a50
. bubmuorexa [JOK
49 O00011IeHNE U CUCTEMATH3ALUS 3HAHUN 1
https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 mo teme
" bubnuoreka [JOK
50 OCHOBHBIE KJIaCChl HEOPraHUYECKUX
o https://m.edsoo.ru/00ad9ela
COCIMHEHMI
[TepBbie MONBITKH KIacCUpUKAITIN
bubmuorexka [JOK
51 XUMHYECKUX deMeHTOB. [loHsATHE O
https://m.edsoo.ru/00ad9ffa
rpynmnax cXOJAHbIX 3JIEMEHTOB
[Tepuoauueckuii 3aKOH U
bubmuoreka [JOK
52 [lepuoanueckas cucteMa XMMUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa
bu6mmoreka [JOK
53 Ilepuropl, rpymnbl, NOATPYIIIbI

https://m.edsoo.ru/00ada52c




Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

54
sanep. M3otonsl https://m.edsoo.ru/00ada342
CTpoeHHe AIEKTPOHHBIX 000JI0YCK
. bubnuorexa [JOK
55 aTOMOB 1eMeHTOoB [lepuonnyeckoit
https://m.edsoo.ru/00ada6bc
cucremsl JI. 1. MenpeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuoreka [JOK
[Tepnoanueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3navenwue [lepronnyueckoro 3akoHa st
57 pa3BuTHA HayKu U npaktuku. . 1. bubnuoreka [JOK
MenneneeB — y4€HBIH, MEIaror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
53 DIIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuoreka [IOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bub OK
59 HNoHnHas xumuyeckas CBs3b nomoreka I
https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipHas XuMuueckas bubnuorexa [JOK
CB3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHast HenoaspHasi XMMUYECKast bubnnoreka [IOK
CBS3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS bubmorexa HOK
https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE bubnunoreka [JOK
peakunu https://m.edsoo.ru/00adb076
bu6mmoreka [JOK
64 OKHCIUTENN U BOCCTAHOBUTENH
https://m.edsoo.ru/00adb076
65 KonTtponsHas pabora Ne4 mo teme bubnunoreka [JOK




«Ctpoenne atoMa. XUMHUYECKasi CBA3b

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

66 PesepBHeiit ypok. O600IIeHNE 1 ! bubmmoreka [JOK
CHCTEeMaTH3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHrIit ypok. O600IICHNE 1 ! bubnuorexa [JOK
CHCTEeMaTH3aIus 3HaHuI https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O6o001IeHE U | bubnuorexa [JOK
cUCTEMaTH3alMs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3y4eHHusi | oOpa3zoBaTeibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.
| [Iepnoanueckas cucrema | bubnnorexa [JOK
XUMHUYECKUX AemMeHToB /l. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH
. bubmuorexa [JOK
2 CBOMCTB XUMHYECKUX IJIIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa | bubnuoreka [IOK
HEOPraHU4Y€eCKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bunpl xuMuueckoil CBSI3U U THIEI | bu6mmoreka [IOK
KPUCTAUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KontponbHas padota Nel o teme
5 «IToBTOpEHUe U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca»
6 Knaccudukanus XuMuaeckux | bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHATHE O CKOPOCTU XUMHUYECKOI
bubnuoreka [JOK
7 peakuuu. [IoHsATHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIHIX
[ToHATHE O XUMHUYECKOM PABHOBECHHU.
bu6mmoreka [JOK
8 @DaKTOopbl, BIUAIOIINAE HA CKOPOCTh 1

XHUMHUYECKOU pPCaKun U MOJIOKECHUC

https://m.edsoo.ru/00adc28c




XHUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIFHO-BOCCTAHOBUTEILHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHIECKOU
bubmmoreka [{OK
10 nucconuanu. CUiabHBIE U cla0bIe
https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
. bubnuorexa [JOK
11 HoHHbIE ypaBHEHHUsI peaKkIuil
https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
. . bubnuoreka [JOK
12 OCHOBAHUH B CBETE IIPEACTABICHUN
. https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUUECKON JUCCOIHAITITT
XuMHYECKHE CBOMCTBA COJICH B CBETE
13 MpeICTaBICHUI 00 Bubnmorexa [IOK
ped . https://m.edso0o.ru/00add8b2
AIEKTPOJTUTUYECKON AUCCOIUALINHT
14 [TonsiTue o ruapoIU3€e coJieit Bubnmorexa [IOK
P https://m.edsoo.ru/00add9dd
15 O06o00meHe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUM https://m.edsoo.ru/00addd12
[IpakTruueckas padora Ne 1.
bu6mmoreka [JOK
16 «Pemmenune sKcriepuMeHTaIbHbIX
https://m.edsoo.ru/00addbfa
3a7a9»
KounTtponsnas pabora Ne2 no teme
bubnuoreka [JOK
17 «INEKTPOJIUTUYECKAS TUCCOIUALIMS.
https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIMU B pacTBOPAX»
OO6mrast XxapaKTepUCTHKA TaJIOTeHOB.
18 XI/IMI/ILIeCI?I/Ie CBI())ﬁCTBa Ha TIpUMeEpe bubmorexa HOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 XnopoBojopoa. CoJisiHast KUCIIOTA, bubnunoreka [JOK




XUMUYECKHE CBOMCTBA, MOTYUYCHHE,

https://m.edsoo.ru/00adel1 04

MIPUMEHEHUE
[Ipaktuyeckas padora Ne 2 o reme
. bubnuorexa [JOK
20 «IlonmyueHue CosTHON KUCIOTHI,
. . https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Brruucnenus mo ypaBHeHUSIM
. bubnuorexa [JOK
21 XUMHUYECKUX PEAKIUM, €CITN OJIUH U3
https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
2 OO6mrast XxapaKTepUCTUKA DJIEMEHTOB bubnuoreka [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIE MOTU(UKAITUU CEPBI.
o Haxoxnenue cepbl U €€ coeTMHEHU N bu6moreka [IOK
B NpHpoie. XNMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo, cTpoeHue, pusndeckre bubnuoreka [IOK
Y XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
. bu6mmoreka [JOK
25 (bu3HYecCKre U XUMUYECKHUE CBOMCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHUMHUYECKUE PEAKLUH, JIEKALNE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJY4YEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHNUE https://m.edsoo.ru/00adec8a
OKpYXarollen cpeibl COeAMHEHUSIMU
cepbl
7 Brrunciienue MaccoBoit 10711 BbIXOa bubmuoreka [JOK
MPOAYKTa PEeaKInu https://m.edsoo.ru/00adec8a
28 OO11ast XapaKTepHUCTHUKA SIIEMEHTOB bubnunoreka [JOK




VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, (pu3nYecKue u
XMMHUYECKHE CBOWCTBA

https://m.edsoo.ru/00adeea6

AmMHEak, ero pu3nIecKue u

29 XUMHUUYECKHE CBOMCTBA, NOJIYYEHUE U bubnmorexa [OK
> HOAYH https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[IpaxTueckas padota Ne 3 o Teme
bubmmoreka [{OK
30 «[lonydyeHne aMmMuaka, U3yueHue ero
. https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XHMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U COJICH
aMMOHUS B KAY€CTBE MUHEPATbHBIX

. bubmuotexa [JOK
32 yaoOpeHui. XuMu4deckoe
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKalolIel cpebl
COEIMHEHUSIMU a30Ta
Docdhop. Oxenn bocdopa (V) n
$op docgopa (V) bu6mmoreka [JOK
33 dbocdhopnas kucnora, GuU3NIECKUE U
. https://m.edsoo.ru/00adf68a
XMUMHUYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue docdaToB B

34 KaueCcTBe MUHEPAIbHBIX YI0OpEHUH. bubnnoreka [IOK
3arpsi3HEeHUE IPUPOJAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHHe B

35 pu I(Zz[e gmﬂzecxlzle 1 XUMHUYECKHE bubmnorexa [IOK

P ? ’ https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnmnoreka [JOK

XHUMHUYECKHUE CBOMCTRA.

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




DKosorndyeckue mpoOiIeMsl,
CBsI3aHHbIE C OKcuJoM yriepoaa (IV)

37 VYroJibHAs KUCTOTA U €€ COJIn bubmmorexa [TOK
https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme

18 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauectBennas peaxius Ha kapOOHAT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauanbHBIEC TOHATUS 00
bubmmoreka [IOK
39 OPraHMYeCKHUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054e
COEIMHEHMSIX YIIIepo/ia
. bubmuorexa [JOK
40 Kpemuuii u ero coeqmHeHus
https://m.edsoo.ru/00ae080a
[Tpaktruueckas padota Ne 5. Permenue

A1 AKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuoreka [IOK
«Baxuelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHEHUS»

KontponbHas padota Ne3 o teme
. bu6mmoreka [JOK
42 «BaxHeime HeMeTaubl U UX
https://m.edsoo.ru/00ae0el8
COCTMHEHUS»
OO01as XxapakTepUCTUKa XUMUYECKHX
3JIEMEHTOB — METaJIOB.

43 Metamnyeckas CBSI3b U bubnuoreka [JOK
MeTaJUIMYeCKast KpUCTaInYeCcKas https://m.edsoo.ru/00ae103e
pemérka. Gu3nyecKre CBOMCTBa
METaJJIOB
XHUMHUYECKUE CBOMCTBA METAJIIOB.

N bubmuoreka [JOK

44 DNEKTPOXUMHUYECKUN Psifl

HaHpH)KCHI/Iﬁ METAJIJIOB

https://m.edsoo.ru/00ael 156




O0m1re cnocoObl MOTyYeHUs
MetaoB. CruiaBel. Beruucienus no

. bubnuorexa [JOK
45 YPABHEHUSIM XMMHUYECKUX PEAKIIUH,
https://m.edsoo.ru/00ael 156
€CJIM OJIUH U3 PEareHTOB COJICPIKUT
npuMecu
b K
46 [ToHATHE O KOPPO3UK METAUIOB nommorexa 110
https://m.edsoo.ru/00ael278
47 [lemouHbIe METAILITBI bubmorera [OK
https://m.edsoo.ru/00ael14b2
43 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus https://m.edsoo.ru/00ael14b2
49 [Ieno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [JOK
KaJTBIIUN ¥ MarHui https://m.edsoo.ru/00ael 5e8
50 Baxxueitmue coe JUHESHHS KalIbITHs bubmorera [OK
a H https://m.edsoo.ru/00ael5e8
51 O0001Ienre U cucTEMaTH3aIUS
3HAHUI
57 JKEcTKOoCTh BOBI M CIIOCOOBI €& bubnuoreka [JOK
YCTpaHEHUS https://m.edsoo.ru/00ael1886
[IpakTruueckas pabota Ne 6 o Teme
S . bu6mmoreka [JOK
53 JKEcTKOCTEL BOIBI U METOIEI €6
" https://m.edsoo.ru/00aeclaec8
YCTpaHEHHUS
54 N — bubnuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOIICTBA OKCHIA U bu6nuoreka [IOK
THAPOKCHIA https://m.edsoo.ru/00aelc64
bubanoreka [IOK
56 Keneso 1

https://m.edsoo.ru/00ael1d86




57 Oxkcuibl, THAPOKCUIBI U COJIH JKeTe3a | bubnmoreka [JOK
(IT) u xenesa (I1I) https://m.edsoo.ru/00ae35e6
53 O06o00uIeHne U cUCTeMaTH3aIUs !
3HaAHUHN
[Ipaktuyeckas padora Ne 7. Pemmenue
59 SKCIEPUMEHTAIBHBIX 3a7a4 10 TEME | bubnuoreka [JOK
«BaxHenme MeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU 1 bubnuoreka [JOK
COJICPXKUT IpUMeCH. Beruncienus https://m.edsoo.ru/00ael1750
MacCOBOM JIOJIM BBIXOJIa TIPOTYKTA
peakuuu
61 O00011eHNE U CUCTEMATH3ALMS |
3HaHUHU
KontponbHas padota Ned4 o teme
62 «BaxHenmme MeTauibl 1 UX 1
COCTMHEHUS»
63 BeniectBa u matepuasl B 1 bubnuorexa [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE | bubnunoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 PoJsib XxuMuu B perieHun | bubnunoreka [JOK
9KOJIOTUYECKUX MPOoOIieM https://m.edsoo.ru/00ae4270
66 O06001IeHne U cucTeMaTu3alus | bubnunoreka [JOK
3HAaHUU https://m.edsoo.ru/00ae0dOa
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymon WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue
* Xumus, 9 knacc/ Pynzutuc I'.E., ®enpnaman @.I°., AkurionepHoe 00111€CTBO

«M3parenscTBO «IIpocBemienne»

METOJIUYECKHUE MATEPHUAJIBI IS YUUTEJIA

["abpuensu O. C., Bockoboinukosa H. I1., SmykoBa A. B. HactonbHas kHura
yuurens. Xumusd. 8 ki1.: Meroaudeckoe nocooue. - M.: Jlpoda, 2021

Xumusi. 8 ki1.: KoHTpospHBIE U TIPOBEpOYHBIE paboThl K yueOHuky O. C.
INabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u
ap. - M.: Ipoda, 2022. nanHbIe

INa6puensu O. C., AmykoBa A. B. Terpaap aist 1a00paToOpHBIX OMBITOB U

npaktuueckux pabdot. 8 k1. K yuebnuky O. C. I'abpuensna «Xumus. 8 Kiraccy.

M.: Ipoda, 2022.

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET

//www.chemnet.ru ['azeta « XuMus» 1 callT Ay yaurtens «5 uay Ha ypoK XUMUN»
http://him.1september.ru Equnas xomreknus LIOP: [IpenmeTHas kKomiekmus

«XUAMUI»



http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HbBIE
skcriepuMenThl: Xxumus. Komnekuusa Poccuiickoro o6mieo0pa3zoBaTebHOTO
nopTana

http://experiment.edu.ru AJIXUMUK: caiit JL.FO. Anuk6epoBoit
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