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MHNOACHUTEJBHASA 3AIINCKA

®denepanbHas pabodas mporpaMma Mo XUMHUHU I OOyHarOUIMXCs C 3aJIepKKON
ncuxudeckoro paspurtus (naigee — 3[1P) Ha ypoBHe oCHOBHOTO 00I1Iero oOpa3zoBaHUs
MOJATrOTOBJIEHa Ha oOcHOBe DefepalibHOrO TOCYIapCTBEHHOTO 00pa3oBaTelbHOTO
cTaHgapra ocHoBHoro obmiero oOpazoBanus (IIpukaz Munmnpocsenienuss Poccun ot
31.05.2021 1. Ne 287) (maiee — DPI'OC OOQO), denepanbHOM aganTUPOBAHHON
oOpa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs 1Jisi 00y4YarOIIMXCS C
OrpaHU4YECHHBIMA BO3MOXKHOCTAMHU 3710poBbs (IIpuka3 Munnpocsenienust Poccun ot 24
Hosi0pst 2022 1. No 1025), denepanbHoii pabodeil mporpaMMbl OCHOBHOTO OOIIErO
oOpa3zoBaHus 10 y4yeOHOMYy mnpeaMmery «Xumus», @DenepanbHOM MNPOrpaMMbl
BOCIIUTAHUS, C YYETOM paCIpeAesIeHHbIX IO Kiaccam NpOBEpsAEMbIX TpeOOBaHUN K
pe3yapTaram ocBoeHus dDenepanbHOM aaanTUPOBAHHOW 00pa30BaTENbHOW MPOrPaMMBbI
OCHOBHOIO 0011ero 00pa3zoBaHusi i OOyYarOMIUXCS C 3aJCPKKOU TCUXUUYECKOTO
Pa3BUTHSU DJIEMEHTOB COJIEP KAHMS, IPEJCTABICHHBIX B YHUBEPCAIbLHOM KOAU(PUKATOPE
no xumuu, KoHmenmuu npenogaBaHus ydeOHOro mnpeaMera «XuUMHUS» B
oOpa3oBarenbHbIX Opranuzanuax PO, peanu3yomux 0CHOBHbIE 00111€00pa30BaTeIbHbIE
IIPOrpaMMBlI.

[TporpaMmMa o xumMuu pazpaOoTaHa C LETbI0 OKAa3aHUS METOJUYECKON MOMOIIU
YUUTENIO B CO3JaHUH pabouel MporpaMMsbl 110 y4eOHOMY ITPEIMETY.

VYuebnsiii  npeamer  «XUMHUS»  BXOJUT B NPEIMETHYIO  00JacTh
«EcTecTBeHHOHAay4YHbIE MpeaMETh». B cucTeMe ecTeCTBEHHOHAyYHOIro OO0pa30BaHUS
XUMUS KaK Y4eOHbIM MpeIMeT 3aHUMAET BaXKHOE MECTO B IMO3HAHMM 3aKOHOB IIPUPOJIBHI,
(GOpMHUPOBaHUM HAy4YHOW KAPTUHBI MHpA, CO3JAaHUMU OCHOBBI XHMHMYECKUX 3HAHW,
HEOOXOAMMBIX /JI1 MOBCEIHEBHOM MW3HHU, HABBIKOB 370pPOBOr0 M 0O€30MACHOrO ISt
YeJoBeKa U OKpY)Karoled ero cpeasl oOpas3a >KM3HU, a TaKXke B BOCHUTAHUU
DKOJIOTHYECKOHN KYJIBTYPBI.

VYcnemHocTh M3y4eHHs] XMMHM CBSI3aHA C OBJAJCHUEM XHUMHYECKUM SI3BIKOM,
coOntoieHueM TMpaBwil  0e30macHOM pabOThl TpPU  BHIIOJHEHHUM XUMHUYECKOIO
DKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIICHHBIX CBS3€M XMMHH C IPYTMMHU MPEAMETAMHU
IIKOJIBHOTO Kypca.

[Iporpamma BKJTIOYaET B c€0s1 OCHOBBI HEOPTAaHUUYECKOW M OPTaHUYECKON XUMUMU.
I'maBHO# naeel mporpamMMBbl SBIISIETCS CO3/IaHUE 0A30BOr0 KOMILIEKCA ONOPHBIX 3HAHUN
M0 XUMHH, BBIPAXEHHBIX B (hOpME, COOTBETCTBYIOIIEH BO3pacTy OOYyYAIOIIMUXCS U UX
0COOBIM 00pa30BaTEILHBIM MOTPEOHOCTSIM.

B conmepxaHnn TaHHOTO Kypca MPEICTABIEHBl OCHOBOIOJIATaloIe XUMHYECKUE
TEOPETUYECKUE 3HAHMS, BKIIOYAIOUNIME HM3YYEHHE COCTaBa W CTPOEHUS BEILECTB,
3aBUCUMOCTH WX CBOMCTB OT CTPOEHHUSA, MPOTHO3MPOBAHUE CBOWCTB BEIIECTB,
HCCJIEIOBAHUE 3aKOHOMEPHOCTEN XUMUYECKUX IPEBPALLCHUMN U IIyTEN yIIPABICHUS UMU
B LIEJISIX MOJYyYEHHUS BEIIECTB U MATEPUAJIOB.

TeopeTHyecKkyr0 OCHOBY M3YUYEHHsI HEOPraHUYECKOW XMMHUH COCTaBIISIET aTOMHO-
MoJiekysipHoe yuenue, llepmommueckuii 3axkoH .M. MengeneeBa ¢ KpaTkumu



CBEICHUSIMH O CTPOEHUMM aToMa, BHUIAX XUMHUYECKOM CBS3M, 3aKOHOMEPHOCTAX
MPOTEKAHUS XUMUYECKUX PEAKIIHIA.

B u3ydeHun Kypca 3HaUUTEIbHAS POJIb OTBOJUTCA XUMHUYECKOMY 3KCIEPUMEHTY:
MPOBEJCHUIO TMPAKTUYECKUX U JTa0OpaTOPHBIX paboOT, OIMUCAHUIO PE3YyJIbTAaTOB
YYEHUYECKOTO SKCIIEPUMEHTa, COONIIOJICEHUI0O HOPM M TpaBHJl Oe30macHoil paldoThl B
XUMHUYECKOU J1abopaTopuH.

Peanuzamus gaHHON porpaMMBbl B TIpoliecce 00yUeHus MO3BOJIUT 00yUaroIIUMCs
¢ 3IIP ycBOWUTH KIIOYEBBIE XMMHYECKHE KOMIIETEHLIMM W MOHITH POJIb U 3HAYECHUE
XUMHUHU CPEII APYTUX HAYK O MIPUPO/IE.

N3yyenune xumuu crnocoOCTByeT (OPMHPOBAHUIO Yy OOYYAIOMIMXCA HAYyYHOTO
MHUPOBO33PEHUSI, OCBOCHHIO OOIIEHAYYHBIX METOJOB (HAOIIOJEHUE, W3MEPEHHUE,
HKCIIEPUMEHT, MOJEIIMPOBAHUE), OCBOCHHUIO MMPAKTUYECKOIO IPUMEHEHUS HAy4YHbIX
3HAHWM, OCHOBAaHHOIO HAa MEXIIPEAMETHBIX CBA3SX € npeaMmeramu «OKpyKaromui
mupy», «Duzuka», «buonorus», «l'eorpadus», «Marematuka» ©u QOpPMHUPYET
KOMIIETEHIIUM, HEOOXOAUMBbIE JJii MPOJOJDKEHHS  oOpa3oBaHuMs B 00JacTH
€CTECTBEHHBIX HAYK.

N3yuenne XuMHH CHOCOOCTBYET pa3BuUTHIO y oOywarommxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpaXeHHs, (YHKUMOHAIBHOM  I'PaMOTHOCTH,  yMEHHS
BOCIIPUHUMATh U KPUTHUYECKUA AaHAIM3UPOBATH HHPOPMALMIO, TPEICTABIECHHYIO B
paznuyHbIX (opMax. 3HAYMMOCTb MPEAMETa JJIs Pa3BUTHS JKU3HEHHOW KOMIETEHIUU
oOyyatomuxcsi ¢ 3[IP 3aknrouaeTcss B yCBOGHMHM OCHOBBI XUMHYECKHMX 3HAHU,
HEOOXOJUMBIX JJIsl MOBCEJHEBHOW XM3HHU; HABBIKOB 3/JI0POBOTO M 0€30MacHOro AJis
YesloBeKa M OKpYyXKarollel ero cpeabl odpasa Ku3HH; (HOPMUPOBAHUU IKOJOTUUECKOU
KYJIbTYpBI.

[TporpamMma oTpaxaer coiepxaHue OOydeHHUs MpeaMeTy «XHUMHUS» C YUEeTOM
0co0bIX 00pa3oBarenbHbIX MoTpedbHocTel obyyatonuxcs ¢ 3[1P. OBnanenne yueOHbIM
MpPEAMETOM «XUMHUS» MPEJICTABISAECT ONPEAEICHHYIO TPYAHOCTh JJIsi 00YYaroIUXCs C
3IIP. D10 CcBsA3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIBHON 1€ATENbHOCTH, MEPUOANYECKUMU
KOJIC€OaHUSIMU BHUMAaHMSI, MaJIbIM 00b€MOM MaMSTH, HEJOCTATOYHOCThIO OOILIEro 3amaca
3HAHWM, MOHWKEHHBIM ITO3HABATEIbHBIM MHTEPECOM M HHU3KHM YPOBHEM pEUYEBOTO
pa3BUTHSL.

Jns mpeonoseHuss TPYAHOCTEW B HW3YYEHUM Y4YEOHOro mnpeameTra «XHUMHs»
HeoOxoaMMa ajganTanusi o0bemMa U Xapakrepa yueOHOro Marepuana K mo3HaBaTeIbHbIM
BO3MOXKHOCTSIM JIaHHOM KaTeropuu OOYyYaromuxcs, Y4eT UX OCOOEHHOCTEH pa3BUTHSL:
WCIIOJIb30BAaHUE  AJITOPUTMOB, BHYTPUIPEIAMETHBIX M MEXKIPEIMETHBIX CBSI3€H,
IIOCTENEHHOE YCIOXKHEHUE U3y4aeMOro MaTepuara.

[Ipy wu3ydyeHHHW XUMUU HEOOXOIMMO OCYUIECTBIISATh B3aMMOJEUCTBHE Ha
MOJIMCEHCOPHON OCHOBE.

Teopernuecknil MaTepuag peKOMEHAYETCS M3y4daTh B IMPOLECCE MPAKTUYECKOU
nesTenbHOCTH. BO3MOXKHO BBIJIETICHUE OTIEIBHBIX YPOKOB Ha PEIlIeHHE 3a7ad B CBA3HU
CO CIIOKHOCTBbIO aHanm3a Tekcta oOydvaroniumucs ¢ 3IIP. Opranumyeckoe eaMHCTBO
MPAKTUYECKOM M MBICIUTENbHON JeATEeIbHOCTH OOyYarouMxcsi Ha YpOKax XUMHUHU
CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHIO 0a3MCHBIX XMMHUYECKUX 3HAHUU U



ymeHuil. Ocoboe BHUMaHUE MPU U3YYEHUH XUMHUH YAENSAETCS U3YYEHHIO «CKBO3HBIX)
MOHATUH ¥ (OPMHUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepraa.

[lenu u 3agaun U3y4eHUs: y4eOHOTO mpeaMeTa « XUMHUSH

OO0mme 1enw W3y4YeHUs Y4YeOHOro TmpeaMeTa «XUMHUS» TPEICTaBICHBI B
denepanpbHO  paboueld mporpaMMe OCHOBHOro oomero oOpazoBanus. OnHu
aKTyaJM3UpOBaHBl C YYE€TOM HOBBIX MPUOPUTETOB B CHCTEME OCHOBHOTO OOIIETO
oOpa3oBaHMsI, HAMPABIEHHOCTH OOYYCHHS Ha PA3BUTHE W CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBaHue €€ MHTEIJIEKTa W o0miell KyJnbTypbl. OOydeHHE YMEHUIO YUYUThCS U
IPOJI0JKATh CBOE 00pa30BaHKME CAMOCTOSITEIHLHO B HACTOAIIEE BpeMs SIBISIETCS OJIHOM
U3 BOKHEUIINX QYHKIUN y4eOHBIX TPEAMETOB, B TOM YHCIIE U « XUMUN.

Hns obyuaromuxcst ¢ 3I1P, Tak ke, Kak W JJi1 HOPMATUBHO Pa3BUBAIOIIUXCS
CBEPCTHUKOB, OCBaMBAIOIINX OCHOBHYIO o0pa3oBaTeIbHYI0 porpamMmmy,
JTOMHHUPYIOIIIEE 3HAUYCHUE MTPUOOPETAIOT TAKUE 11€JH, KaK:

dbopMHpOBaHUE  WHTEIUICKTYadbHO  PAa3BUTOM  JMYHOCTH, TOTOBOM K
COTPYAHHYECTBY, CAMOCTOSITCIIBHOMY PHHSITHIO PEIICHHUH, CIOCOOHOM aIanTHpOBaThCS
K OBICTPO MEHSIOIIUMCS YCIIOBHUSM KU3HU;

HAIPaBJIICHHOCTh OOYYCHHS Ha CHCTEMAaTHYeCKOe NPHOOIICHHE YdYaIuxcs K
CaMOCTOSTEIIEHOHN MTO3HABATEILHON ICSITCIIbHOCTH, HAYYHBIM U TTPAKTUHICCKUM METOJaM
MO3HaHUS, (POPMHUPYIONTUM MOTHBAITHIO U PA3BUTHE CIIOCOOHOCTEH K XMMUM;

o0OecreyeHnue YCJIOBHH, CHOCOOCTBYIOIIMX MNPUOOPETEHUIO OOy4arOUMMUCS
OTbITa PA3HOOOPA3HON JESITEIILHOCTH, MIO3HAHUS U CAMOTIO3HAHMS, KIIFOUEBBIX HABBIKOB
(KJTIOYEBBIX KOMITETECHIINM ), UMEIOIINX YHUBEPCATbHOE 3HAUCHUE JIJISl PA3IMYHbBIX BUOB
NeSTeTbHOCTH;

dbopMuUpoBaHUE YMEHUM OOBSCHATH U OIICHUBATH SIBJICHHS OKPYXKAIOIIETO MUpPA
Ha OCHOBaHUWM 3HAHUU U OTBITA, TOJYYCHHBIX MPU U3YUCHUU XUMHUH;

dbopMupoBaHue y O0OyYAIOMIMXCS TYMAHUCTHYECKUX OTHOIIECHUH, MOHUMAaHUS
IICHHOCTH XWMHWYECKUX 3HAHWHA I BBIPAOOTKH DKOJIOTHUYECKH IeJIecO00pa3sHOro
MOBEACHUS B OBITY M TPYIOBOH NEATEILHOCTH B IENISIX COXPAHCHHS CBOETO 37I0POBbS U
OKpY>KaroIllel MPUPOIHOMN CPENbI;

pa3BUTHE MOTHBallMKM K OOY4YEHUIO, CHOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCITUTAHHIO Ha OCHOBE YCBOCHHMSI OOIIECUETIOBEUCCKUX IICHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUJIS U HAMIPABICHHOCTH JAJIbHEHIIIEr0 00yYeHUSI.

Kypc HanpaBiieH Ha perieHue clieyronmx 3a1ad, 00ecneurnBaronnX peann3auio
JTUYHOCTHO-OPUEHTUPOBAHHOTO M JESATEIHBHOCTHOTO TMOAXOJOB K OOYUYEHUIO XUMUU
oOyyaroruxcst ¢ 3[1P Ha ypoBHE OCHOBHOTO 00IIIETO OOpa30BaHUS:

dbopMupoBaHUE TIEPBOHAYATIBHBIX CHUCTEMATU3UPOBAHHBIX TMPEICTABICHUN O
BEIIECTBAX, UX MPEBPAIIECHUAX U MPAKTUYECKOM MPUMEHEHUH; OBJIAJICHNUE MTOHSATUHHBIM
anmnapaTroM U CUMBOJUYECKUM SI3bIKOM XUMUH;

OCO3HaHUE OOBEKTHUBHON 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH Kak 00JIacTh
COBPEMECHHOTO €CTSCTBO3HAHMS, XWMHUYCCKUX TIPEBPAIICHUN HEOPTaHWUUECKUX M
OpTraHUYECKHUX BEIIECTB KaK OCHOBBHI MHOTHX SIBJICHUH XWUBOW M HEXHBOW MPUPOIHI;
yIIyOJIeHHUE TIPEICTABIICHUA O MaTepruaJIbHOM €IUHCTBE MUPA;

OBJIaJIECHUE OCHOBAMU XUMHUYECKON IPAMOTHOCTHU: CIIOCOOHOCTBIO aHAIM3UPOBAThH
U OOBEKTUBHO OIICHUBATh KU3HEHHbIE CUTYallUM, CBSI3aHHBIE C XUMHEH, HABBIKAMHU



0e30macHOro 0OpallleHusl ¢ BEIECTBAMH, MCIOJIb3yEeMbIMH B MOBCEIHEBHOW >KU3HU,
YMEHUEM aHaJU3HpOBaTh M IUIAHHPOBATh 3KOJIOTMYECKH O€30IacCHOE IOBEACHUE B
LEJSAX COXPAHEHUS 310POBbs M OKPYKAIOIIEH CPEbl;

(bopMHpOBaHME YMEHUW yCTaHABIMBAaTh CBA3U MEXIY PEabHO HAOIIOIaeMbIMU
XUMUYECKUMH SIBJICHUSMU M MPOLECCAMH, MPOUCXOIAIIMMUA B MUKPOMUPE, OOBSICHAThH
MPUYHHBI MHOTOOOPAa3usl BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOEHHUS, a
TaK)Xe 3aBUCUMOCTb IPUMEHEHUS BEIIECTB OT UX CBOMCTB;

NpUOOPETEHUE OMBITA MCIIONB30BAHUS PA3JIMYHBIX METOJOB M3YUYEHHUS BEUIECTB,
HAOMIOACHUST 3a WX MPEBPALICHUSAMH TPU TNPOBEIACHUU HECIOXKHBIX XHUMHUYECKUX
HKCIIEPUMEHTOB C MCIIOIb30BaHUEM JJa0OPATOPHOTO 000PYIOBaHUS U TPUOOPOB;

dbopMHUpoBaHUE TPEICTABICHUNA O 3HAYCHUM XHMHUUYECKOM HAyKU U PEIICHUU
COBPEMEHHBIX HIKOJIOTMUYECKHUX MPOOIeM, B TOM YHCIIE B IPEIOTBPAILICHUN TEXHOT€HHBIX
Y DKOJIOTHYECKUX KaTacTpod.

Oco0enHOCTH 0TOOPA U aJaNTAMU Y4eOHOI0 MaTEepHAaJIA 110 XUMHHU

OOydenune yyeOHOMY MpeaMeTy «XUMus» HEOOXOAUMO CTPOUTh Ha CO3JAaHUU
ONTHUMAJIBHBIX YCJIOBHUM JJI1 YCBOECHHSI MPOTPAaMMHOIO Marepuaia OOy4arolUMUCS C
3I1P. bonplioe BHUMaHHE JOJDKHO OBITH YAEJIEHO OTOOpY ydeOHOro marepuayia B
COOTBETCTBUM C MPHUHIMIIOM JOCTYITHOCTH IPU COXPAaHEHUH OOIIEro 6a30BOro ypoBHS.
OH JTOJKEH MO COJEp KaHUI0 U 00beMYy OBITh aJaNTUPOBAHHBIM JJIsi OOYYAIOIIMXCS C
3IIP B COOTBETCTBUU C UX OCOOBIMH 00pa3oBaTelbHBIMU MOTpeOHOCTsIMU. Cremyer
o0JerynTh OBIaJeHue Marepuasiom oOyuatoumumucs c¢ 3IIP nocpeacTtBom  ero
JETAILHOTO OOBSICHEHUS C CUCTEMATHYECKUM IOBTOPOM, MHOTOKPAaTHON TPEHUPOBKOM
B IIPUMEHEHUU 3HAHUW C HMCIOJIb30BAHMEM IPUEMOB AJITOPUTMHU3ALUU U BU3YAIbHBIX
orop, 00y4eHus: CTPYKTypUPOBAHUIO MaTepHaa.

Bonbiioe 3HaueHue Uil MOJTHOLEHHOTO YCBOGHMsI YYEOHOro MaTepuaja HUMeEeT
ornopa Ha MEXIIPEAMETHBIE CBSI3M BOIPOCOB, U3Y4YaeMbIX B JAHHOM KypcCe, C TaKUMH
yueOHbIMU mpeaMeramMu Kak «['eorpadus», «Puzukay, «buonorus». Ilo3Bomnss
paccMaTpuBaTh OJWH M TOT € YYEeOHbId MaTepualn C Pa3HbIX TOYEK 3pEHUs,
MEXIIPEIMETHBIE CBSI3M CITOCOOCTBYIOT €r0 JIyYIlIEMY OCMBICICHHIO, 00Jiee MPOYHOMY
3aKPETUICHHUIO TIOJYYEHHbBIX 3HAHUN U IPAKTUYECKUX YMEHHM.

[Ipy MoAroTOBKE K YpOKaM Y4YUTEIb JOJDKEH MPEITyCMOTPETh (OPMHUPOBAHUE Y
oOyyJaroumxcsi yMEHU aHaJIU3UpOBaTh, CPAaBHUBATH, 0000IIATh M3yYaeMblil MaTepua,
IJIAaHUPOBATH MPEACTOSUIYI0 PaboOTy, OCYIIECTBISATH CAMOKOHTpOJb. HeoOxomumo
MOCTOSIHHO ~CJIEAUTh 3a MPAaBWIBHOCTBIO pPEUYEBOro O(OPMIICHHUS BBbICKA3bIBAaHUIA
oOyyaroruxcst ¢ 3I1P.

B cBsi3u ¢ 0COOEGHHOCTAMU TOBENEHUSN NEATEIbHOCTH, oOydarommxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPraHU30BAHHOCTh) HEOOXOJUMM CTPOXNKAMIIMNA  KOHTPOJIb
COOJIO/IEHUS TIPaBUJI TEXHUKH O€30MaCHOCTH MPHU MPOBEICHUU JT1ab0paTOPHBIX padoT B
XUMUYECKOM KaOUHETE.

IIpumepHble BuABI aesaTeqabHOcTH oOy4yamomuxcsi ¢ 3IIP, o0yciioBieHHbIE
0co0bIMHU 00pa30BaTEeJIbHLIMH MOTPEOHOCTAMH M 00eCIeYnBAIONIHE OCMBICJICHHOE
OCBOEHHE COJIepP:KaHuM 00pa30BaAHMS N0 NpeaMeTy «XHUMHD)

Copnepxanue BUIOB JedaTeNbHOCTH oOyuwatomuxcsi ¢ 3P Ha ypokax xumuu
onpenensieTcss UX 0coObIMU 00pa3oBaTeIbHBIMU MOTpEeOHOCTSIMU. [lOMHMO MIMPOKO



ucnonbzyembix B @OII OO0 o6mmx st BceX 0O0y4arolmmxcs BUJIOB ACATEIbHOCTU
ClIeAyeT YCWIHTh BUIBl JEATEIbHOCTH, CHEHuUYHbIe Ui JaHHOW KaTeropuu
oOyJaromuxcsi, Uit 00ecTieYeHUs] OCMBICIIEHHOTO OCBOCHMSI COACPKAHM 00pa30BaHUs
M0 TMPEAMETY: YCWICHHE MNPEAMETHO-NMPAKTUYECKON NEATEIbHOCTH C aKTHUBH3aUUEn
CEHCOPHBIX CHCTEM; Y€pEJOBaHUE BUIOB JEITEIBHOCTH, 3aJCHCTBYIOLIUX pPa3IMYHbIE
CEHCOPHBIE CUCTEMBI; OCBOEHHE MaTepuaia ¢ ONMOPOM Ha aJIrOPUTM; «IIOIIArOBOCThY B
M3YYEHUU MaTepHualia; MCIOJIb30BAHHUE JTONOJHUTEIbHON BU3YyaJabHOU ONOpPHI (TUIAHBI,
oOpas3libl, CXeMbl, IIA0JIOHBI, OTIOPHBIEC Ta0uIbl). 1 pazButus y ooyuatomuxcs ¢ 3[1P
yMEHUSl JieNlaTh BBIBOJIbI, (OPMUPOBAHMS TI'PAMOTHOTO PEUYEBOIO BBICKA3bIBAHUS
HE0OXOIUMO HCMOJIB30BaTh OMOpHBIE cioBa W kiuiie. Ocoboe BHHUMAHHE CIEIyeT
yAEIUTh OOYYEHHIO CTPYKTYPHUPOBAHMIO MaTepualia: COCTABJICHHE PUCYHOUHBIX U
BepOANbHBIX CXEM, COCTaBJICHHE TaOJUIl, COCTAaBJCHHE KJacCU(UKAIUU C
0003HaYEHHBIMU OCHOBAaHUSAMHM IS KJIacCU(PUKAIMKM M HAMOJIHEHUE UX MpPUMEpaMU U
zp.

[IpumepHass TemaTnyecKass 1 TEPMUHOJIOTHYECKAsA JIEKCUKa cooTBeTcTBYeT DOII
000.

Jns oOyuaromuxcss ¢ 3I[IP cymiecTBEHHBIMHM SIBISIIOTCA TPUEMBI pabOThI ¢
JEKCHUYECKUM MaTepuajgoM 1o mnpeaMmery. IlpoBonurca crnenuanbHas paboTa 10
BBEJICHUIO B aKTHUBHBIA CJIOBAapbh OOYyYarOUIUMXCSl COOTBETCTBYIOLIEH TEPMHHOJIOTHUU.
N3yyaeMble TEpMUHBI BBOISATCS HA MOJUCEHCOPHOW OCHOBE, 00s13aTelbHA BU3yallbHAs
MOJIJIEP’KKa, aJITOPUTMBI Pa0OTHI C OMPEIECICHUEM, OMTOPHBIE CXEMBI JIJISl aKTyallh3aIiuu
TEPMHHOJIOTHH.

MecTo yueOHOro npeamera « XuMush> B y4eOHOM IJIaHe

B coorBerctBUM ¢ ®DenepalbHBIM  TOCYAApCTBEHHBIM  0Opa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO OOIIEro o0pa3oBaHUs yUeOHBIM MpeaMeT «XUMHUS» BXOIUT B
MpeAMETHYI0 00acTh «EcTecTBeHHOHAyUHbIE MPEIMETh» U SBIACTCS 005S3aT€IbHBIM
IUTSL U3yYEHHUS.

Y4eOHbIM MJIaHOM Ha €€ u3ydeHue oTrBefieHO 136 yuyeOHbIX YacoB — Mo 2 4 B
HEJEo B 8 U 9 Kilaccax COOTBETCTBEHHO.

Copepxanue y4yeOHOro mpenMera «Xumus», npeactaBieHHoe B DenepanbHOU
paboueit mporpamme, cootBerctByeT @DI'OC OO0, pa3paboTaHo C y4EeTOM
@denepanbHOl  OCHOBHOWM  00pa3oBaTelIbHOM  MpPOrpaMMbl  OCHOBHOTO  OOIIEro
oOpa3oBaHUsI MO Yy4YeOHOMY TpeaAMETy «XHUMHUS», COOTBETCTByeT DdenepalbHOM
aJanTUPOBAHHOW OCHOBHOW 00pa3oBaTeIbHOM MpOTrpaMMe OCHOBHOTO  OOIIETO
oOpa3oBaHMs 00YYAIOIIMXCS C 33ACPHKKOM CUXUUYECKOTO Pa3BUTHSI.



COILEPKAHUE YYEBHOI'O IPEJMETA «XUMMUS»

COILEPKAHUE OBYYEHUA B 8 KIACCE

[lepBoHaUaNIbHBIE XUMUYECKUE TIOHITHS

[Ipenmer xumuu. *Pomp xumuum B ku3HH  4enoBeka.® Tema wu
BenecTBa. Pu3nuecKre CBOMCTBA BEIIECTB. ATperaTHOe COCTOSIHUE BEIIECTB. * XUMHUSI B
cucteMe Hayk.*YUucteie BemiecTBa U cMecu. CrniocoOsl pasneneHus cmeced. [IpaBuia
0e301acHOro oOpaleHus ¢ BeIecTBaMHU U Ja0opaTopHbIM obopynoBaHueM. *IloHsaTue
0 METOJ[aX MMO3HAHUS B XUMHUHU.*

ATOMBI U MOJEKYJIbl. XUMHUYECKUE JIEMEHTHI. 3HAKU (CUMBOJIBI) XUMUUYECKUX
aneMeHTOB. OTHOCHUTENbHAs aToOMHas Macca. [IpocThie U CI0KHbIE BelecTBa. ATOMHO-
MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmysna. BageHTHOCT aTOMOB XMMHUYECKUX 3JIEMEHTOB. *3aKkoH
MIOCTOSIHCTBA COCTaBa BellecTB. *OTHOCUTENbHAS MOJIEKYJIApHas Macca. MaccoBas JoJist
XUMHUYECKOTO DJIEMEHTA B COEMHEHUU.

Ou3nuecKkue W XHUMHUYECKHE SBJICHUA. XUMHUUecKass peakuusa. l[Ipuznaku
XUMHYECKUX pEaklHil. YPaBHEHHUS] XUMUYECKUX PEAKIUNA. 3aKOH COXPAHECHHSI MacChl
BemiecTB. Kinaccudukanus XUMHUYECKUX peakiuil  (COeIUHEHUs, pPa3JI0KEHUs,
3aMeleHus, 0OMeHa).

XUMHAYECKUN 3KCIEPUMEHT: 3HAKOMCTBO C XMMHWYECKOW MOCYJIOM, C MpaBUIaMU
paboTel B J1abopaTtopuu M MpuUEMamMHu OOpaIeHusl ¢ J1abOpaTOPHBIM 00OPYIOBAHHEM;
U3y4YE€HUE U ONUCaHWE (PU3UYECKUX CBOMCTB 0O0pa3lloB HEOPraHUYECKUX BEILECTB;
HaOmoieHne pu3nyeckux (IJIaBIeHUE BOCKA, TasSHUE JIb/Ia, PACTUPAHKE caxapa B CTYIIKE,
KUIIEHUE W KOHJICHCAIIUSI BOJIbI) U XUMHUYECKUX (TOPEHUE CBEYH, MPOKATUBAHUE METHOMN
MIPOBOJIOKH, B3aMMOJICHCTBUE MeJla C KUCJIOTOW) SIBIEHUM, HAaONIOJACHHE W OMNHMCAHUE
MPU3HAKOB MPOTEKAHUS] XUMUYECKMX peaklMil (pas3iiokeHue caxapa, B3auMOJCHUCTBHE
CEpHOM KHUCJIOTHI C XJIOpUIOM Oapusi, pasznoxeHue ruapokcuaa meau (1) npum
HarpeBaHuM, B3aUMOJICICTBUE kele3a ¢ pacTBopoM cosit Meau (I1));u3yuenue cnocobos
paszzenenus cMecel (C IMOMOIIbI0O MarHuTa, GUIbTPOBAHKE, BEITAPUBAHKE, JUCTHIUISIIHS,
xpomarorpadusi), MpOBEJCHUE OYUCTKH MOBAPEHHOM COJIM; HAOJIOJICHUE U OMHCAHUE
pEe3yJIbTaTOB MPOBEACHHS OMNbITA, WJUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAacChl;
CO3J]aHUE MOJIeNIEH MOJIEKYJI (IIIAPOCTEPKHEBBIX ).

Baxueiimme nmpeacTaBuTeN HEOPraHUYECKUX BEIIECTB

Bo3nyx — cmeck rasoB. CocraB Bo3ayxa. Kuciopoxm — 3JIeMEHT M IpOCTOE
BeliecTBO. Haxoxkaenue kuciaopoaa B mpupojie, Guznyeckue 1 XMMUYECKUe CBONCTBA.
Peakuuu ropeHust mpoOCTHIX U CIOXKHBIX BemiecTB. CrocoObl MOJy4YeHUs KUCIOpoia B
naboparopuu *u npoMbinuieHHOCTH. *IIpumenenne kuciopoaa. [lonstue o0 okcumax.
KpyroBoport kuciopoaa B npupoze. *O30H — auioTponHasi MoaudUKaus KUCIopoa.

TemnoBoi 3pPexT XuMHUYecKor peakiuu, TEPMOXUMHUECKUE YPaBHEHHUS, IK30- U
SHIAOTEPMUYECKHUE pEAKIHUH. TOIIMBO: Yrojib U METaH. 3arps3HEHHUE BO3yXa, YCUIICHHUE
MapHUKOBOTO 3 (PexTa, pa3pyiieHue 030HOBOTO C0s.*



Bonopon — aneMeHT U mpocToe BeniecTBo. HaxoxeHne Bomopona B MPUPOJE,
(bU3UYEeCKre M XUMUYECKUE CBOMCTBA (Ha MPUMEpE B3aUMOJCHCTBUS C HEMETAIUIAaMU 1
OKCHJAMHU METAJUIOB), MPUMEHEHHEe, *crocoOwl momydeHus. *IlorsTHe 0 KHCIOTax U
COJISIX.

KonnuectBo BemiectBa. Monb. MonsipHas macca. 3akoH ABoraapo. MosipHBIii
00bEM razoB. Pacuets! mo xummueckoi opmyie. PacueTsl MaccoBOil 101N XUMUYECKOTO
AJIEMEHTA B COCIMHEHUH, KOJMYECTBA BEIIECTBA, MOJISIPHON MacChl, MOJISIPHOTO 00BbeMa
ra3oB. Pacuérbl Mo XMMUYECKUM YPAaBHEHUSIM.

*®uznyeckue cBoicTBa Bojabl.*Bona. Ee cocras, ctpoenue u mosekyinbsl. *Boja
Kak pactBoputelnb.*PacTBopsl.  *[loHsATHE O HACBHIIEHHBIX M HEHACHIIICHHBIX
pactBopax. llonsTue pacTBOprUMOCTH BemlecTB B Boje.* Pacuer maccoBoil monu
BEIlIECTBA B pacTBope (MPOILIEHTHAs KOHIEHTpalus). MaccoBasi J0Jisi BellecTBa B
pacTBope. *XHUMHUECKHE CBOMCTBA BOJBI (Pa3liOKEHHUE, PEAKIIMU C HATPUEM, OKCHIOM
Kaublusi, okcugoMm cepbl (IV) peaknuu ¢ MeTtajuilaMH, KUCIOTHBIMU M OCHOBHBIMU
okcusiamn). [Tonsitue 06 ocHoBaHusX. PoJjib pacTBOPOB B MPUPO/IC U B KU3HU YEJIOBEKA.
Kpyrosopotr Boabl B mpupoje.*3arpsizHeHre OpUPOAHBIX Boja. OXxpaHa W OYMCTKA
MIPUPOIHBIX BOJ.

BaxHeimme  KJIacChl ~ HEOPTaHUYECKUX  COEAUHCHUHU. Knaccudukanms
HEOpPraHMYeCcKuX coeAuHeHu. OKCuapl: cocTaB, Kkilaccuukanus (KUCIOTHBIE,
OCHOBHBIE, *aMdoTepHbIe, HecolieoOpa3ytolue - Ha npumepe okcunaa yraepona (II) u
okcuga azota (II)), Homenkmnatypa.**[lonyyeHue® MXUMHUECKHE CBOMCTBAa OKCHUJIOB
(B3aumojielicTBUEe C BOAOW, KucioTramu, meinodamu). OcHoBanus. Krnaccudukarus
OCHOBAHMMK: WIENOYM W HEPACTBOPUMBIE OCHOBaHUs. HoMeHKiIaTypa OCHOBaHMM.
dusznveckue M XHMHYECKHE CBOMCTBA OCHOBAaHHMH (B3aMMOJCHCTBHE C OKCHIAMU
HEMETAJUIOB, KHCIIOTaMu, colisiMu). *[lomydeHne ocHOBaHU. *

Kucnotsr: cocras, knaccudukaiys, HOMEHKIATypa, pU3ndecKkue U XUMUYECKUE
CBOMCTBa (B3aMMOJICHCTBUE C METa/UIaMH, OCHOBHBIMU OKCHJAMU, OCHOBAHUSIMH,
COJISIMH, Ha TIpUMEpEe COJITHOM W CEepHOM KHUCIOT), *cmocoObl mosydeHus.™ Psia
aktuBHoctu MetaiwioB H. H. bekeroBa. Conm (cpenHue): HOMEHKJIATypa CoOJeid,
*CrmocoObl MOJIyYeHUs ™, B3aUMOJICUCTBUE COJIEH ¢ MeTa/llaMH, KUCJIOTaMH, IeJioYaMu
U COJISIMU, IPUMEHEHUE.

[Tonsitue 00 am(poTepHBIX TUAPOKCHAAX (HA MpUMEpe LUHKaW *aatoMUHUS™)!
*XUMHUUYECKHE CBOMCTBA (B3aUMOJIEHCTBUE ¢ KUCIOTAMHU U IIEeJI0YaMU, Pa3jioKEeHUE TIpu
HarpeBaHWM) U MOJTy4YeHHUE. *

['eHeTnueckass CBsI3b  MEXKAY KJaccaMM  HEOPraHMYECKUX  COCAUHEHUI.
['eneTnueckue psabl.

XUMUYECKHI IKCTIEPUMEHT: KaUECTBEHHOE OIMPEEICHUE COAEPKAHUS KUCIOpOoaa
B BO3/IyX€; MOJyYCHHE U U3yUYCHUE CBOMCTB KUCIOPO/1a; HAOIIOICHHE B3aUMOICHCTBHS
BEIIIECTB C KUCJIOPOJOM U YCIOBUSI BO3HUKHOBEHHUS U MPEKPAILICHHS TOpeHHUs (TI0Kapa);
03HAaKOMJIEHUE C 00pa3liaMu OKCUIOB U OMMCAHUE UX CBOMCTB; MOJYUYEHUE U U3YUCHUE
CBOWCTB BOJIOpojia (TOpeHue); HaOII0IeHHe 00pa3lioB BEIIECTB KOJIMYECTBOM 1 MOJIb;
HcclieIoBaHUEe OCOOCHHOCTEH pPacTBOPEHMsI BEIIECTB C Pa3IMUYHON PAaCTBOPUMOCTHIO;
IPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MAacCOBOM JI0JIEM PACTBOPEHHOIO
BEIIECTBA; B3aMMOJIEUCTBUE BOJbI C METAJIaMU (HaTpUeM U KajibIMeM) (BO3MOMKHO



UCIIOJIb30BAaHUE BHJIEOMATEPHUANIOB); OIPEACICHUE PACTBOPOB KHUCIOT M IIEJIOYEH C
MIOMONIBI0  HWHAWKATOPOB; HCCIEIOBAHHE OO0Opa3lloB HEOPraHWYECKUX  BEIIECTB
Pa3IUYHBIX KJIACCOB; HAONIOJCHUE W3MEHEHUS OKPACKHW HWHIMKATOPOB B PacTBOpax
KHUCJIOT U IeNI0Yeil; u3yueHune B3aumoaeiicteus okcuna meau(Il) ¢ pactBopom cepHoii
KHUCJIOTBI, KACJIOT C METAJUIAMU, PEAKIIMN HEUTPAIU3ALMY; TTOJTyYECHUE HEPACTBOPUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METayla JIPYyrdM U3 pPacTBOpa COJIM; PELICHUE
AKCIIEPUMEHTAJIBHBIX 3a/a4d 10 TeMe «BaXHeWlne KIIacChl HEOPraHUYECKHUX
COEIMHEHUI.

Ilepuonnueckuit 3akoH u [lepuoauueckas cucrema XuMHIecKux 3semeHToB /1. U.
MenneneeBa. CTpoeHue aTOMOB. XUMHUYECKast CBA3b. OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIE PEAKLIUM.

[TepBble MONBITKY KIacCU(PUKALIMN XUMUYECKUX 3JIeMeHTOB. [loHATHE 0 rpynmax
CXOJOHBIX JJIEMEHTOB (ILEJIOYHbIE M IIEJOYHO3EMEJIbHBIE METaJlIbl, TaJOreHBI,
WHEpPTHBIE Ta3bl). *DIeMeHThl, KOTOpble o00pa3yloT aM(OTEepHbIE OKCUIBI U
TUAPOKCUIBI. *

[lepnognuecknili 3akoH. Ilepumoamueckas cucTEMa XHMHUYECKHX JJIEMEHTOB
1. 1. Menneneesa. KopoTkoneprnonnas 17} * IIMHHONIEpUOAHAS * POPMBI
Ilepnommueckorr cucteMbl xumuuyeckux sieMmeHToB JI. M. MenneneeBa. Ilepuonsl u
rpynmnsl. PU3NYECKAN CMBICI IMOPSAKOBOIO HOMEpPA, HOMEPOB IEpUOAA W TPYMIIBI
DJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOoMHBIX siep.*M3otonel.* Dnextponsl. CtpoeHue
AJIEKTPOHHBIX 000JI0UEK aTOMOB MepBbIX 20 XuMUUecKuX 3jaeMeHToB [lepuonnueckoit
cucrembl J[. I. MengeneeBa. XapakTepuUCTUKa XUMHUYECKOIO »JJIEMEHTa IO €ro
nonoxenuto B [lepuonnueckon cucreme /. 1. Menneneesa.

*3aKOHOMEPHOCTH MU3MEHEHMSI CBOMCTB AJIEMEHTOB MAaJIbIX MEPUOJIOB U TJIaBHBIX
MOATPYII, B 3aBUCMMOCTH OT AaTOMHOro (TOPSAKOBOTO) HOMepa 3HauyeHUE
Ilepnogmueckoro 3axkoHa u llepmoandeckor CHUCTEMBI XMMHUYECKUX JJIEMEHTOB IS
pa3BuTHs Hayku U npakTuku. 1. 1. MenaeneeB — y4€Hbli U rpaXaaHuH. *

Xumuueckass cBsi3b. KoBaslieHTHass (moyiipHas W HEMOJIsIpHAsi)  CBS3b.
*DJIeKTPOOTPULIATETLHOCTh ATOMOB XMMUYECKUX 3JIEMEHTOB.™ lloHHAas CBA3b.

Crenenp oxuciieHus. OKHUCIHUTEIBHO-BOCCTAHOBUTENBHBIE peakunu. [Iporeccsl
OKHCIICHHS] U BOCCTAHOBJICHUS. OKUCIIUTENIN U BOCCTAHOBUTEIIH.

XVUMUYECKUN OKCIIEPUMEHT: M3yuyeHHEe O0OpaslioB BEIIECTB METalIOB U
HEMETAJUIOB; B3aWUMOJEUCTBUE TMAPOKCUAA LIMHKA C PACTBOPAMH KHUCJIOT U LIEIOYEH;
IIPOBEJICHUE OIBITOB, MJUTHOCTPUPYIOLINX ITPUMEPBI OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakuii (ropeHue, peakiuu pa3ioKeHus, COSTUHEHHUS ).

MexnpeaMeTHbIe CBA3U

Peanuzanusa MeXNpeAMETHBIX CBA3CH NOpU H3YYEHUH XHUMHUU B & Kjacce
OCYILIECTBIISIETCS Yepe3 HCIOb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX IMOHATHM,
TaK ¥ MOHSATUM, SABJISIONIMXCA CUCTEMHBIMHU IJISI OTJAEIBHBIX MPEAMETOB €CTECTBEHHO-
HAay4YHOT'O LIMKJIA.

OO1Me ecTeCTBEHHO-HAyUYHbIE TMOHATUSA: Hay4HbId (akT, TUIOTE3a, TEOpus,



3aKOH, aHaJIM3, CUHTE3, KIaCCHU(HKAIIHS, TICPUOIUIHOCTb, HAOIIOICHUE, SKCIIEPUMEHT,
MO/JISIIUPOBAaHUE, U3MEPEHUE, MOJICIIb, SIBJICHHE.

dwusuka: MaTepus, aTOM, JICKTPOH, POTOH, HEHUTPOH, WOH, HYKJIHJ, W30TOIIHI,
pPalMOAKTUBHOCTh, MOJICKYJIA, OJJIGKTPUUECKUN 3apsijl, BEIIECTBO, TEIIO, OOBEM,
arperaTHoe COCTOSIHHE BEIICCTBA, a3, (PU3UYECKHE BEIUYHHBI, CIUHUIIBI U3MEPCHHUS,
KOCMOC, IIJIAaHETHI, 3BE3]1b1, COJHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpaNIbl, TOPHBIC MOPOJIbI, MOJIC3HBIC
MCKOIIaeMbI€, TOTUTUBO, BOJHBIC PECYPCHI.

COILEPKAHUE OBYYEHUA B 9 KIIACCE

BemiecTBo u XUMHUECKasi peakus

[lepuognueckuii 3akoH. Ilepumonnyeckass cucTeMa XUMHUYECKHUX JJIEMEHTOB
. I. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB
XUMHYECKHUX 3JIEMEHTOB IEPBBIX TPEX MEPUOMOB, KNS, KAIBLMI U UX COCAUHEHHUNA B
COOTBETCTBUH C IOJIOXKECHUEM DJIEMEHTOB B [leproaudeckon cucTeMe U CTPOCHUEM HX
aTOMOB.

Crpoenue BemecTBa: BHUABI XMUMHYECKOW CBsI3U. THUIBI KPUCTAUIMYECKHUX
pEmETOK, *3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAIIMYECKON pEIETKU U BUIA
XUMUYECKOU CBs3M. *

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEMIECTB (MEXIYHAPOAHAS U
TpUBHAJIbHAsA). XMMHUUYECKHE CBOMCTBA BEIIECTB, OTHOCALIUMXCS K Pa3IMYHBIM KilaccaM
HEOPTaHUYECKUX COEAUHEHNN, TEHETHYECKas CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanuuss XuMUYECKUX peakIui MO pa3aUYHbIM MPU3HAKaM (IO YHMCIy U
COCTaBy y4YacCTBYIOUIMX B PEAKLIUU BEILIECTB, MO TEMJIOBOMY 3P (EKTy, IO U3MEHEHUIO
CTETNIEHEW OKHUCJICHHUsS XMMMUYECKHX DJJEMEHTOB, *M0 OOpaTUMOCTH, MO Y4YacTHUIO
KaranuzaTopa).* DK30- W DHIOTEPMHUYECKHE peakiuu. *TepMoXumuueckue
ypaBHEHHUS. *

*[lonsiTue 0 CKOpOCTH XUMHUYECKON peakiuu. [loHsTne 00 0OpaTUMBIX H
HEOoOpaTUMbIX XMMHMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX U TI'eTEepOTreHHBIX
peakuusx. [lonsTue o XuMuueckoM paBHOBecHH. CMEIIEHNE XUMHUYECKOTO PABHOBECHSI.
@akTOphl, BIUSIONIME HA CKOPOCTh XUMUYECKOW PEAKUUU U MOJOKEHUE XUMHUECKOTO
paBHOBecus. *

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, ANEKTPOHHBIN Oasanc
OKHCIIUTENIbHO-BOCCTAHOBUTENBHOM peakiuun. COCTaBIeHUE YPAaBHEHUN OKUCIUTENBHO-
BOCCTAHOBUTEIBHBIX PEAKIUI C UCIIOJIb30BAaHUEM METO/1a AIEKTPOHHOTO OajlaHca.

Teopust 3AEKTPOMUTUYECKOW NHCCOLMALMU. DIEKTPOJIUTHYECKAS AUCCOLUALINS.
DJEKTPOAUTHI U HEdNEKTPOIUThl. KaTHoHbI, aHMOHBI. *MeXaHu3M AUCCOLUAIIH
BEIIECTB C PA3JIMYHBIMU BHJAMH XHMHYECKOW CBs3u. IloHsTHE O creneHu
nucconranyu. * CHIbHBIC U C1a0bIe DJIEKTPOJIUTHI.

Peakiuun nonHoro oOMeHa. YClIOBUS MPOTEKAHUS PEAKIMid MOHHOTO OOMeHa 70
KoHIA. [lomHbIE M COKpalIEHHBIE MOHHBIE YPABHEHMS PEAKLINNA. XHUMUYECKHE CBOMCTBA
KHUCIIOT, OCHOBAHMW W COJIEH B CBETE€ MPEACTABICHUH 00 3JIEKTPOIUTUYECKOM



mucconmanu. Cpena pactBopa. KadecTBeHHBIE peakMM Ha KaTUOHBI U AHHUOHBI:
XJIOpUa-, OpoMua-, HOAUA-, Cynbdar-, KapOoHaT-, cwiukar-, (ocdar- aHUOHBI,
TUAPOKCUI-MOHBI; KaTUOHBI aMMOHMS, MarHusi, KaJiblUs, allOMUHHUL, kene3a (2+) u
(3+), meau (2+), uMHKA, TPUCYTCTBYIOIINE B BOJHBIX PACTBOpaXx.

XHUMHUYECKUI 3KCHEPUMEHT: O3HAKOMJIEHUE C MOJEISIMU KPUCTAJUIMYECKUX
pPEIETOK HEOPraHWYECKUX BEIIECTB — METAUIOB M HEMETAIOB (rpaduTa U ajiMasa),
CIIOXKHBIX BEIIECTB (XJOpUJAa HATpHUs); HUCCICJOBAHHE 3aBUCUMOCTH CKOpPOCTH
XUMHUYECKOM peakiuu OT BO3IACHCTBHUS pPa3IUYHBIX (DAKTOPOB; HCCIEIOBAHUE
AIIEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOLIECCa AUCCOIUAIIMKI KUCIIOT, IEN0Yed U
cojeil  (BO3MOXKHO  HCIIOJIb30BAHME  BHUICOMATEPUATIOB); TMPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIONIMX TPU3HAKA MPOTEKAHUS pEeakluii HMOHHOTO oOMeHa (oOpa3oBaHue
0Cajika, BBbIJIEJIIEHUE Ta3a, 00pa3oBaHUE BOJIbl); ONBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX ~ peakuui (rOpeHHue, peakuuu pas3iiokKeHUs,
COEIMHEHHUS); PAclO3HaBaHUE HEOPTaHMYECKUX BEUIECTB C MOMOIIBIO KaUYE€CTBEHHBIX
peaKlMii Ha HOHBI; pENICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMmeramibl u ux coequHeHus

O6miass  xapakTepucTuka TanoreHoB. (OCOOEHHOCTH CTPOCHHSI  aTOMOB,
XapaKTEpHbIE CTENEeHU OKHcieHud. CTpoeHne MW (U3MYECKHE CBOMCTBA IMPOCTBIX
BEILECTB — rajJOreHoB. XUMHUYECKHE CBOMCTBAa HAa MpHUMeEpe Xjopa (B3auMOJICHCTBUE C
MeTalljlaMi, HEeMeTallaMd —  BOJAOPOJAOM U  KHUCIOPOAOM, *mieroyamu™).
Xnoposogopo. CossiHas KMCIIOTa, XUMUYECKHE CBOMCTBA, *NOTy4YeHHe™, IpUMEHEHHE.
* JleficTBUE XJI0pa M XJIOPOBOJOPOJa HA OPraHU3M uelioBeka.™ Bakuewime Xiaopuasl U
MX HaXO0XKJIEHHE B IPUPO/IE.

OO6mast xapakrepuctuka d37eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB KHMCJIOPOJIa ¥ CEPBI. XapaKTEPHbIE CTENIEHN OKUCIICHUS.

Crpoenre W (pu3MUECKHE CBOMCTBAa MPOCTHIX BEIIECTB — KHUCJIOPOJA U CEpHI.
AnnoTponHble MOIM(UKAIMK KUCIOpOAA U Cepbl. XHUMHUYECKHE CBOWCTBA CEpbl
(B3auMopeiicTBHe *C HeMeTalulaMu™ — BOJAOPOJAOM U KHUCIOPOJOM, METaJllIaMH,
*KOHLIEHTPUPOBAHHBIMU A30THOM U CepHOUM Kucinoramu).* CepoBOAOPOMA: CTPOECHHE,
¢u3nUecKue U XMMHUYECKHUE CBOMCTBA (KHCIIOTHBIE M BOCCTAHOBHMTEJIbHBIE CBOMCTBA).
Oxcunpl cepbl Kak MPEACTaBUTENN KUCIOTHBIX OKCUAOB. CepHast kucioTa: Gu3nvecKue
U XUMHUYeckue cBoicTBa (o0mme u crneuuduueckue). Conm CepHOM KUCTOTHI,
KauecTBEHHas peakuus Ha cyibdar-uon. CepHucras kuciora. * XUMHUYECKUE PEaKLu,
JeXalie B OCHOBE NPOMBIIIIEHHOTO crnoco0a TMOJy4YeHUs CEepHOW KHUCIOTHL. ™
Haxoxnenue cepol u €€ coequueHui B npupoae. lIpuMenenne cepol 1 €€ COeIMHEHNM B
ObITYy W B MPOMBIIUIEHHOCTH. *XHUMHUECKOE 3arpsA3HEHHE OKpYKarolled Cpesbl
COEMHEHUSIMH Cephl (KUCIOTHBIE JOXKAM, 3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI
ero mpeaoTBpanieHus.

OO6mast xapakrtepucTuka sneMeHToB VA-rpynnsl. OcCOOEHHOCTH CTpOEHUs
aToMOB a30Ta u pocdopa, XxapakTepHbl€ CTEIIEHU OKUCIEHUS.

A30T, pacmnpocTpaHeHHE B MpuUpoje, (U3NYECKHUE U XHUMHUYECKHE CBONCTBaA
(B3aMMOJEeHCTBUE C METaJUlaMd M HEMETaulaMH - KHUCJIOPOJAOM M  BOJOPOIOM).
KpyroBopor azora B mnpupoae. AMMHUaK: (u3MYecKHue M XUMHUYECKHME CBOMCTBA



(OKHuCIeHHe, OCHOBHBIE CBOMCTBAa BOJHOTO PacTBOpA), *MOJyYyEeHUE™ M NpUMEHEHHE.
Conmu aMMoOHHS: cocTaB, (HU3MYECKHE M XHUMHUYECKHE CBOMCTBa (pa3joKeHHE,
B3aUMOJICHCTBUE CO MIEJI0YaMHu), NpUMeHeHue. KadecTBeHHas peakuuss Ha HOHBI
aMMOHHUA. A30THasi KHUCIOTa, €€ (u3MUecKue M XUMHUYECKUE CBOMCTBa (oOuIue u
cnenuduueckue), *momydenue.*Hutparsl (pasznmokeHue). A30THUCTash  KHUCIOTA.
Hcnonp30BaHne HUTPATOB W COJIEH aMMOHHMSI B KaueCTBE MHUHEPAJIbHBIX yIOOpEHHIA.
*XUMUYECKOe 3arpsi3HEHUE OKPYXKAIOIIEeH Cpeabl COSAMHEHUSMHU a30Ta (KHCIOTHBIE
JI0K]TU, 3arpsi3HEHUE BO3IyXa, TOYBBI U BOJOEMOB). ™

docdop, *ammoTpornHsie Moaudukanuu ¢Gocdopa,* hpuzndecKkue U XUMHUYECCKUE
CBOMCTBa (B3aMMOJCUCTBUE C MeETaJJIJaMH, HEMETaUlaMH, *KOHIIEHTPUPOBAHHBIMU
a30THOM U cepHoil kucioTamu).* Okcua dochopa (V), oprodocdopHas kuciora:
¢bu3nUeckue M XHUMHYECKHE CBOMCTBa, *mnomydeHue.**IloHaTre o0 MUHEpaIbHBIX
yno0opeHusix: HUTpatel U ¢Gocdathl. [loHsATHE 0 KOMIUIEKCHBIX yaoOpeHusx.* OOias
xapakTepucThka 31eMeHToB [VA-rpymnmbsl. OcoO€HHOCTH CTPOEHUsI aTOMOB YIiepoja 1
KpeMHUs. BaJeHTHOCTh M XapaKTepHbIE CTENEHM OKHUCICHHS aTOMOB YTriepoaa u
KpemHus. Pactipoctpanenue yriepoaa B IpUpoe, XapaKTepHbIE CTETICHH OKUCIICHUS.

VYrnepon, amnorponHsle Moaudukauuu (rpadur, amMas), (U3HYECKHE U
XUMHYECKHE CBOWCTBA TMPOCTHIX BEMIECTB (B3aHMMOJCIHCTBHE C MeTalaMH,
HEMeTaJllaMH, *KOHIICHTPUPOBAHHBIMU a30THOM M CEpHOM KucIOTaMu)*. AncopOius.
Kpyrosopot yriepoaa B nmpupoae. OKCuabl yriepoaa, ux GuU3NYecKue U XUMHUYECKHE
CBOMCTBa, IIOJlydeHUE U MPUMEHEHHe, JCHCTBME Ha OpraHU3M  YeJIOBEKa.
*DKonoruueckue MpodsemMbl, cBs3aHHble ¢ okcuaoM yraepopa(lV); rumotesa
rJI00aJIbHOTO TOTEIJICHUSI KJIMMaTa; MapHUKOBBIN 3 dexT.* YronpHas KucioTa U e
comd, ®uXx  (¢U3MUECKHE U  XHUMHYECKHE  CBOICTBA, *monydyeHue  u
npumeHeHue. *KauecTBeHHas peakiys Ha KapOoHaT-uoHkI. Vcnons30BaHne kapOOHATOB
B OBITY, MEJUIIHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO3SIHCTBE.

OOmue mpeacTaBieHus 00 OCOOEHHOCTSX COCTaBa M CTPOCHMSI OPraHUYECKHX
COEIMHEHMI yriepoaa (Ha MpUMepe METaHa, dTUJIEHA, HTaHOJa, YKCYCHOM KHUCIIOTHI.
*Ux coctaB M xuMHueckoe cTpoeHue. Kiaccudukaius OpraHUYeCKuX BeliecTB.™
[TorsiTHe 0 OMONOTHMYECKH Ba)KHBIX BEIECTBAaX: JKUpPax, OeNmKax, yriieBojgax — M HUX
pOJIN B KM3HU 4eloBeka. *MarepranbHOe €IMHCTBO OPTaHUYECKUX M HEOPTaHMUECKUX
COEIMHEHUM. *

Kpemuuii, ero ¢usnyeckue W XUMHYECKHE CBOWCTBA (Ha TpUMeEpe
B3aUMOJICUCTBUS C MeTauIaMu u HEMETaJJIaMH ), *noyyeHue*
unpuMmenenue. *CoequHeHns: KpeMHusl B npupoze. OO1ue npeacTaBieHuss 00 OKcuie
kpemansi(IV) u xpemuueBod kuciore. Cunmkarbl, (QU3UYECKUE € XUMHUYECCKUE
CBOMCTBA, TOJyYCHHE WU TMPUMEHEHHE B OBITY, MPOMBIIUICHHOCTH (B MEIMIIMHCKOM,
ANEKTPOHHOM, CTPOUTENIBbHOM | 1p.). BaxHelmme CcTpOUTENbHbIE MaTEpUaIbI:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, kene3o0eroH. IIpoGnembl OGe3omacHOro
HCTIOJIb30BaHUs CTPOUTEIHHBIX MAaTEPHUAIOB B TOBCETHEBHOM JKU3HM. *

XVWMUYECKUH OSKCTIEPUMEHT: H3ydeHHEe OO0pas3IoB HEOPraHWMUECKHX BEIECTB,
CBOWCTB COJITHON KHCIIOTHI; MPOBEACHUE KaYSCTBEHHBIX PEaKIUi HA XJIOPUI-UOHBI U
HAOJIIOICHUE TPU3HAKOB HUX TMPOTEKAHMS; OIbITHI, OTpaXkawliue (Quznyeckue u
XMMUYECKUE CBOMCTBA TajJOT€HOB M MX COEAUHEHUN (BO3MOXHO HCIOJIb30BaHUE



BUJIEOMATEPUANIOB); O3HAKOMJIEHME C oOpa3lamMu  XJOpUJI0B  (TaJOT€HHIOB);
O3HaKOMJIeHHE ¢ oOpaslaMu cepbl U €€ COeTUHEHHUSMHU (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpHUANIOB); HaOIIOJEHUE TMpoliecca OOYyrIMBaHHUS caxapa MOJ JeHCTBUEM
KOHLIEHTPUPOBAHHOM CEPHOM KHUCIIOThI, U3YYEHNE XMMUYECKUX CBOICTB pa30aBIeHHOM
CEpHOU KUCJIOTHI, MPOBEJCHNE KaUeCTBEHHON peakliy Ha Cylb(aT-uOH U HAOII0ICHHE
MpU3HaKa e€ MPOTeKaHUs, O3HAKOMJIEHHE ¢ (DM3NIECKUMH CBOMCTBaMH a30Ta, hocdopa
Y UX COEIMHEHHI (BO3MOKHO HCIIOJIb30BAHUE BUEOMATEPUAIIOB), 00pa3aMu a30THBIX
1 (hochopHBIX yA0OpEHUH; MOTyUYeHUEe aMMHUaKa U U3yYEHUE €ro CBOMCTB; MPOBEICHUE
KaueCTBEHHBIX peaKkIuii Ha MOH aMMOHHUA U ¢ochaT-uOH U U3yUYEHHE MPU3HAKOB UX
NPOTEKAHUS, B3aUMOJICUCTBUE KOHIEHTPUPOBAHHON Aa30THOM KHCIOTBI C MEIbBIO
(BO3MOXHO HCIIOJIb30BaHUE BUACOMATEPUATIOB); U3YUEHUE MOJIeNIel KPUCTATUTMUECKUX
pemérok anMasa, rpadura; 03HAKOMIIEHHWE C MPOLECCOM aacopOLMU pacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YyIJIEM H YCTPOMCTBOM NPOTHBOTa3a; IOJyYEHUE
YIJIEKUCIIOrO Ta3a U MU3y4YEHHE €ro CBOWCTB; NMPOBEJIECHUE KaYE€CTBEHHBIX pEaKIUi Ha
KapOOHAT- Y CHWJIMKAT-UOHBbI M U3yYEHUE NMPU3HAKOB MX MPOTEKAHUS; 03HAKOMIICHHE C
MPOAYKIMEN CUIMKATHOW MPOMBIIIEHHOCTH; PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 10
teme «BaxHeinmme HeMeTauIbl U UX COSTMHEHUS.

Mertamibl 1 UX COETMHEHUS

OO0mas XapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAa/VIOB HA OCHOBAaHUU
UX  noyioxkeHuss B llepuoauyeckor = cUCTEME  XMMHUYECKUX  DJIEMEHTOB
. . MenaeneeBa u ctpoeHust atomoB. CTpoeHHe MeTaiuioB. MeTtannuueckas CBs3b U
METaJUIMYECKas] KPUCTAILUIMYECKAs] PEIIETKA. DIEKTPOXUMUUYECKUN PAJ HANPSKEHUN
MeTaioB. DU3NYECKHUE W XUMHUUYECKME CBOMCTBA METAUIOB (B3aMMOJICHCTBUE C
KHCJIOPOJIOM, BOJION, KUCTOTaMHK). *OO01me crocoOsl nmoyryuyeHus: MmetaioB. [lonsaTue
0 KOPPO3UHU METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOoppo3uu. CIiiaBsl (CTalb,
YyryH, AIOPATIOMUHMI, OpOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIIIJIEHHOCTH . *

[Ilenounsie metaiibl: nojoxeHne B l[lepuoanMdeckol cucremMe XUMHYECKUX
anementoB J[. M. MenneneeBa; crpoeHne aromoB.  HaxoxaeHuwe B mpupone.
du3znyueckre W XMMHUYECKHE CBOMCTBAa (Ha mpumepe Hatpusi U Kainus). OKCUAbl U
TUJIPOKCUABI HATPUA U Kanus. [[puMeHeHne MeN0UHbIX METAIVIOB U UX COCTUHEHUN.

[[lenoyno3emenbHbIE METaJJIbI MarHui 5 KaJIbIHM: MOJIOKCHUE
B [lepnoanueckoi cucreme XxuMudeckux 3neMeHToB [. 1. MeHnaeneeBa; ctpoeHue ux
aTOMOB; HaxOXJeHue B mnpupoae. PHU3NUECKHE U XWMHUYECKHME CBOMCTBA MarHus M
KabIus. BakHelnme coequHeHHs] Kaublus (OKCHI, THAPOKCHI, coiu). *JKECTKoCTh
BOJIbI M CTIOCOOBI €€ ycTpaHeHHs. ™

AmnoMuHHA: TosioxkeHue B Ilepuogmyeckoid cUCTEME XMMHUUYECKUX 3JIEMEHTOB
J. . MengeneeBa; CTpoeHUE aroma; HaxoxiaeHue B mpupoge. Dusnueckue u
XUMUYECKHNE CBOWCTBA alIOMUHUSA. AMQOTEpHBIE CBOWCTBA OKCHJAa W THAPOKCHIA
AJTFOMUHUSL.

Kenezo: mnonoxenue B Ilepmoamyeckoil cHUCTEME XUMHUYECKUX DSJIEMEHTOB
J. . MenneneeBa; CTpoeHME aroMa; HaxoxiaeHue B npupone. Dusudeckue u
XMMHUYECKUE CBOMCTBA jKelie3a (B3auMOICHCTBUE C METAJIIaMU, KUCIOTaMU U COJISIMH).
Oxkcupael, tunpokcuabl u comm skenesa(ll) wm kemeza(Ill): cocraB, cBolicTBa U



*nonydenue.*

XVUMUYECKUIN IKCIIEPUMEHT: 03HAKOMJICHHE C 00pasllaMHi METAJJIOB U CILJIaBOB,
X (OU3NIECKUMH CBOMCTBAMU; U3YUYCHHUE PE3YIHTATOB KOPPO3UH METAIOB (BO3MOXKHO
MCITOJIb30BAaHUE BUICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOICUCTBHS OKCH/IA KATBIIHAS 1
HaTpUs C BOJOM (BO3MOXKHO UCIOJB30BAaHUE BHJICOMATEPUANIOB); HCCIEIOBAHUE
CBOMCTB KECTKOM BOJIbI; Mpoliecca TOPEHHs Kele3a B KHUCIOopoae (BO3MOKHO
MCITOJIh30BAaHUE BUICOMATEPHUAIIOB); IPU3HAKOB MPOTEKAHUS KAaYeCTBCHHBIX PEAKITUN Ha
HMOHBI (MarHus, KajbliMs, adroMuHMs, IuHKa, skene3a(ll) u kemesza(Ill), memu(Il));
HaOJI0/ICHNE U OMUCAHKE TIPOIECCOB OKpAIlTMBAHUS IJIAMCHH MOHAMHU HATPUS, KallUs U
KaJbIs (BO3MOYKHO HCIIOIH30BAaHKUE BHCOMATEPHAIIOB); UCCIIEIOBAaHIE aM(OTEpHBIX
CBOWMCTB THAPOKCHIA aTIOMUHUS U THIPOKCHIIA IIMHKA; PEIICHUE dKCTICPUMEHTAIBHBIX
3a/1a4 1o TeMe «BakHeliue MeTaibl ¥ UX COCTUHEHUSD.

XUMUS 1 OKpYXKaroIas cpena

*HoBble MaTepuasibl U TexHOJOTHU. BemiectBa m Marepuanbl B MOBCEIHEBHOM
KU3HU 4YEJIOBEKAa. XHMHS M 310pOBbE. be3omacHOE HCIONB30BAHUE BELIECTB H
XUMUYECKUX peakuud B ObiTy. IlepBas mnoMmoup 0Opu  XUMHYECKHMX  OXOrax
1 oTpaBiieHUAX. OCHOBBI 3KOJIOTUYECKON TPAMOTHOCTH. *

*XUMHUYECKOe 3arps3HEHUE OKpyKarolmeh cpeabl (mpeaenbHas IOMyCTUMAas
koHueHTpanus BemecTB — [IJIK). Ponb xumMun B penieHnn 3K0JI0rH4eckux npoosiem. *

*[IpuposHblE HMCTOYHHUKH YIJIEBOAOPOJOB (yrojib, MNPUPOAHBINA Ta3, HedTb),
IPOAYKTHI UX EPEpabOTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH. *

XUMUYECKUN HKCHEPUMEHT: M3y4eHHE 00pa3lloB MaTepHalioB (CTEKIIO, CILUIABBI
METAJIJIOB, TIOJIMMEPHBIC MaTepHabl). ™

MexnpeaMeTHbIe CB3U

Peanmuszanuss MeXnpeaMETHBIX CBA3€HM IIPU M3YYEHHMM XHMHU B 9 Kiacce
OCYULIECTBJISIETCSl Yepe3 HUCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK W MOHATHM, SBISIFOLIMXCS CUCTEMHBIMH JUISl OTIAEIBHBIX MPEAMETOB €CTECTBEHHO-
HAay4YHOTO LIMKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE TOHSATHA: HAyYHbIM (akT, TUIOTE3a, 3aKOH,
TEOpHsl, aHAJIU3, CUHTE3, KJaccu(uKanus, NepuoIuyHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT,
MOJEIIUPOBAHUE, U3MEPEHHE, MOJIEb, SBJICHUE, MAPHUKOBBIA 3PQEKT, TEeXHOIOrus,
MaTepHuabl.

®duznka: MaTepusi, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIHJ, U30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, 3JIEKTPUUECKUN 3apsl, NPOBOAHUKHU, MOJYIPOBOIHUKH,
IUDJIEKTPUKH, POTORIEMEHT, BEILIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEILECTBa,
ra3, pacTBOp, pPacTBOPUMOCTb, KpHUCTa/NIMYecKas pemeérka, CIUIaBbl, (PU3NUECKHe
BEJINYMHBI, E€IUHULIBI W3MEPEHUs, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3IBI,
Comnnue.

buonorus: ¢oTtocuHTe3, AbIxaHue, Ouocdepa, H>KOCUCTEMA, MHUHEpAIbHbIC
yAOOpEHUs, MUKPOIJIEMEHThI, MAKPOIJIEMEHThI, MUTATEIbHbIEC BEILIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE MOPOABI, MOJIE3HBIE
HCKOIIA€MbIE, TOILIIMBO, BOJHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEJIMETA
«XUMMUsS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

B nenom pesynbrarel ocBoeHust oOyuwatomumucs c¢ 3IIP ydyeGHoro mpeamera
«XuMus» JODKHBI COBMANaTh ¢ pe3yiapTaTamu DenepaibHOl pabouelt mporpaMMel
OCHOBHOTO 00111eT0 00pa3oBanus. Hanbosee 3HaUMMBIMU SBIISIOTCS:

JIMHHOCTHBIE PE3VJIbTATDI:

JInyHOCTHBIE ~ pe3yiabTaTbl  OCBOEHHSI IPOTPaMMbl  OCHOBHOTO  OOIIETro
0o0pa3oBaHUs [IOCTUTAIOTCA B XoA€ OOydeHUs XUMHH B €IUHCTBE Y4YeOHOW u
BOCIIUTATEIFHONW JIEATEIHPHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMA POCCHUCKHUMHU
COLIMOKYJIBTYPHBIMH W JYXOBHO-HPAaBCTBCHHBIMH IIEHHOCTSIMH, TPHHATHIMA B
oOIecTBe TMpaBUJIaMHd W HOpPMaMH TOBEACHHS M CHOCOOCTBYIOT —MpoIieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS M COITMAIIN3AIINN O0yJarOIINXCSl.

JInmdaHOCTHEIE pe3yIbTaThl OTpaXKaroT TOTOBHOCTD 00y4aromuxcs
PYKOBOJICTBOBATBCS CHCTEMOW TMO3UTHBHBIX IIEHHOCTHBIX OPUEHTAIMIA U PaCHIMPEHUE
OTIbITA JIEATEIBHOCTH Ha €€ OCHOBE, B TOM UHUCJIE B YACTH:

1) naTpuOTUYECKOTO BOCTIMTAHUS:

LEHHOCTHOTO OTHOILIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY HU
HAyYHOMY HACJIC[MIO, TTOHMMAHUS 3HAUCHUs XUMHUYECKOM HAyKH B IKHU3HH
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIAJETh JOCTOBEpHON uH(MOpMalueln o
NEPEZOBbIX JIOCTWKEHHUAX W OTKPBITHSIX MHPOBOM M OTEYECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 yCTPOICTBE MHpa U 00ILIECTBA;

2) TpaxIaHCKOTO BOCITUTAHHS:

NPEJICTaBICHUS O COIMAIBHBIX HOpMax © TMpaBUjaX MEXKIMYHOCTHBIX
OTHOIICHWHA B KOJUICKTUBE, KOMMYHHUKATHMBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, YyUeOHO-UCCIeA0BATEIbCKOM, TBOPUECKOM M APYIHX BUAAX JAESITEIBHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM JESTENbHOCTH MPH BBHIMOJTHEHUN y4EeOHBIX,
MO3HABATENBHBIX 33/7a4, BBINOJHEHUH XHMHYECKUX OKCIEPHUMEHTOB, CO3AaHHUU
y4€OHBIX MPOEKTOB, CTPEMJICHHUSI K B3aUMOIIOHUMAHHUIO U B3aHMMOIIOMOILIM B IpoLecce
ATON y4yeOHON AESITeTbHOCTH, TOTOBHOCTH OIICHMBATh CBOE MOBEIEHUE M IMOCTYIKU
CBOMX TOBApHUIIECH C MO3UIMH HPABCTBEHHBIX U MPABOBBIX HOPM C Y4ETOM OCO3HAHUS
ITOCJIEACTBUN ITOCTYIIKOB;

3) LEHHOCTH HAYYHOT'O O3HAHUS:

MHUPOBO33PEHUYECKUX TMPEACTABICHUH O BEIIECTBE M XMMHUYECKON peakiui,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTABIISIIOIIMX OCHOBY
JUI TIOHMMAaHUs CYIHOCTH HAYYHOW KapTHUHBI MHpA, MPEACTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOIbI, B3aUMOCBSI3SX UeI0BeKa ¢ MPUPOIHON Cpeoi, O
POJT XUMUU B TIO3HAHUH STUX 3aKOHOMEPHOCTE;

M03HABATEIbHBIX MOTHBOB, HANpaBICHHBIX Ha MOJyYCHHWE HOBBIX 3HAHHWHA TIO
XMMUH, HEOOXOAUMBIX JJIs1 OObSICHEHUS Ha0JII0JaeMbIX MIPOIIECCOB U SBICHUIA;



[I03HABATEJIbHOM, MHPOPMALIMOHHON W YUTATENIbCKOW KYJBTYpbl, B TOM YHUCIIE
HABBIKOB CaMOCTOATEIBbHON PadOThI ¢ YYEOHBIMUA TEKCTAMHU, CIIPABOYHOM JIUTEPATypPOH,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMH UH(DOPMAIIMOHHBIX TEXHOJIOTHH;

uHTepeca K OOyYeHHI0O M TO3HAHHUIO, JI0003HATEIHHOCTH, TOTOBHOCTHU U
CITIOCOOHOCTH K caM000pa30BaHUIO, TPOCKTHON M MCCIIEIOBATEIbCKON JACSTEILHOCTH, K
OCO3HAaHHOMY BbIOOpPY HAIPaBICHHOCTH M YPOBHA 00y4EHHUS B JalIbHEUIIIEM;

4) popmupoBaHUS KYJIbTYpHI 310POBbS:

OCO3HAHMS LEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOIIECHHSI K CBOEMY 3/0POBBIO,
YCTaHOBKHM Ha 3J10pOBBII 00pa3 KU3HU, OCO3HAHMSI OCIEICTBUN U HEMPUATHS BPEIHBIX
OpUBBIYEK (YyHOTpPEOJEHHUS] aJKOTOJsl, HApKOTHUKOB, KYypEHHUs), HEOOXOIUMOCTH
coOII0ICHNS TTpaBWJI OE30MACHOCTH MPH OOpalIeHUH ¢ XMMUYECKUMHU BEIIECTBAMU B
OBITY U peaJbHOU KU3HU;

5) TpyAOBOTO BOCIIUTAHUS:

MHTEpeca K NMPaKTUYECKOMY HM3YyYEeHHIO Npodeccuil U Tpyla pa3iudyHOro poja,
YBaXEHUE K TPYAYy U pe3yJbTaTaM TPYyAOBOWU AEATEIBHOCTH, B TOM YHCIIE HA OCHOBE
MIPUMEHEHUS NMPEAMETHBIX 3HAHUHM M0 XUMHUHU, OCO3HAHHOTO BbIOOpA MHAMBUIYAJIBHON
TPAEKTOPUH MPOAOCDKEHUS 0Opa3oBaHMsI C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX HMHTEPECOB M NOTPEOHOCTEH, YCIEIIHOM
MpO(QECCUOHAIBHON JIEATEbHOCTH U Pa3BUTUS HEOOXOJUMBIX YMEHHM, TOTOBHOCTh
aJanTUPOBAThCA B MPOPECCUOHANIBHOU CPEJIE;

6) PKOJIOTUYECKOTO BOCIIUTAHUS:

HKOJIOTUYECKHU LIE€JIECOO0OPA3HOTO OTHOIICHUS K MPHUPOJAE KaK UCTOUYHUKY >KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBaHMsI, IOHUMaHUs [IEHHOCTH 3JJ0POBOr0 U 0€301acHOro
oOpaza >KHM3HU, OTBETCTBEHHOI'O OTHOIICHUS K COOCTBEHHOMY (U3HUYECKOMY H
NICUXUYECKOMY 3J0POBbIO, OCO3HAHUSI LIEHHOCTU COOJIIOJICHUS MpaBWJl 0€301acHOro
MOBE/ICHUS NpU paboTe ¢ BEIIECTBAMHU, a TAKXKE B CUTyalUsIX, YIPOXKAIOIIUX 3/I0POBBIO
U JKU3HU JIIOJICH;

CIIOCOOHOCTH TPHUMEHATh 3HAHHUA, MOJyYaeMble NPU HU3YYEHUH XUMUH, IS
peleHns 3a/1a4, CBA3AHHBIX C OKPY>Karoleld NPUPOJHON CPENOM, MOBBIIEHUS YPOBHS
AKOJOTUYECKON KYyJIbTYphl, OCO3HaHHUS TJIOOAIBHOIO XapakTepa 3KOJOTHYECKHUX
po0JIeM U MyTeW WX peLIeHUs TOCPEICTBOM METO/I0B XUMUU;

HKOJIOTUYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHHMKAaTUBHOU U COLMAJIBHOMN IIPAKTHUKE.

METAIIPEMETHBIE PE3YJIbTATHI

MertanpenMeTHbIe pPe3yJbTaThl OCBOEHUS O0pa30BaTEIbHOM MPOrpaMMbl 1O
XUMHUU OTPAKAIOT OBJIAJICHUE YHUBEPCATIbHBIMU MTO3HABATEILHBIMU JACHCTBUSIMU, B TOM
qucIie:

1) 6a30BbIe TOTUYECKHUE ACHCTBHS:

BBISIBJIATH IPUYMHBI U CJICICTBUS TPOCTHIX XUMUYECKHUX SBJICHUM;

OCYIIECTBIISITh CPABHEHHE, KJIACCU(DHUKAIINI0O XUMUYECKUX BEIIECTB IO 3aaHHBIM
OCHOBAHUSIM M KPUTEPHUSM JJI YKa3aHHBIX JJOTUYECKUX OIEpalnii;

CTPOUTH  JIOTUYECKOE  CYXKJIEHHE TIOCJ€  NPEeABAPUTEIBHOIO  aHaJIM3a,
BKJIIOYAIOIIEE YCTAHOBJICHUE TPUUYNHHO-CJIEICTBEHHBIX CBSA3EH



CO3/1aBaTh, IPUMEHSATH U MIPEOOPA30BbIBATh 3HAKU U CHMBOJIBI, MOJEIU U CXEMBbI
JUTSl pelieHus1 y4eOHBIX M TO3HABATEIBHBIX 33/1a4 C TOMOIIBIO M1€/1arora;
IPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTUE XHMHUYECKMX NPOLECCOB M  HX
MIOCJIE/ICTBHSI;
2) 0a30BbIE UCCIIENOBATEIIbCKUE ICHCTBUA:
C MOMOIIBIO ME€1arora MPOBOJAUTh XUMUYECKUHN OIBIT, HECIOXKHBIN IKCIIEPUMEHT,
JUIS YCTAaHOBJICHUSI 0COOCHHOCTEH 00beKTa U3yUeHus, IPUUUHHO-CIICACTBEHHBIX CBsI3ei
1 3aBUCUMOCTEN OOBEKTOB MEXTY COOOM;
C TNOMOINBIO MeJarora WM CaMOCTOSITENIbHO (OpMYJIMPOBAaTH O0OOIIEHUS U
BBIBO/JIbI 10 p€3yJIbTaTaM POBEJECHHOIO HA0JIIOIEHUS, OIIbITA;
3) pabota ¢ uHopManuei:
BBISBJIATh JA€(PUINUTH MHPOPMAIUM, JAHHBIX, HEOOXOAUMBIX MJIsi PEILCHUs
IIOCTaBJICHHOW 3a/1a4u;
npeoOpa3oBbIBaTh MH(GOPMAIIMIO U3 OJHOTO BHUJA B APYrou (Tabaumy B TEKCT
¥ Ip.);
UCKAaTh WM OTOMpaTh MH(POPMALMIO WM JaHHBIE U3 UCTOYHUKOB C YYETOM
MPEII0KEHHOW y4eOHOM 3a1a4M U 3aJaHHBIX KPUTEPUEB.

OBnazieHue YHUBEPCATbHBIMU YYE€OHBIMU KOMMYHHUKATUBHBIMU JICUCTBUSMMU:

OpPraHU30BBIBATh YUEOHOE B3aMMOJICHCTBHUE B IpyIie (ONpeaeisTh OOIIHe MENH,
pacnpenensTh poiiu, 10roBapuBaThCs APYT C APYTOM U T. 1.).

C MOMOUIBIO MENArora Wik CaMOCTOSITEIbHO COCTABIIATh YCTHBIE U MHChbMEHHBIC
TEKCThl C KCIOJIb30BAHHEM WJUIFOCTPATUBHBIX MATEpPUAJIOB JIsl BBICTYIUICHHUS TEpen
ayIUTOPUEN;

OpraHU30BbIBaTh y4€OHOE COTPYJHUYECTBO M COBMECTHYIO JIESITEIBHOCTH C
VYHUTENIEM U CBEPCTHUKAMU; pabOTaTh MHIUBHUAYAJIbHO W B TPYIIE: HAXOJIUTH OOIIee
pelieHre W paspeniatb KOH(PIMKTHI HAa OCHOBE COTJIaCOBAaHMS MO3UIMA W ydeTa
HMHTEpPECOB; (OpPMYJIUPOBATH, APTYMEHTUPOBATh U OTCTaUBaTh CBOE MHEHHUE;

OIICHUBATh KAYECTBO CBOErO BKJaJa B OOUIMNA MPOAYKT, IPUHUMATh U Pa3AeiisiTh
OTBETCTBEHHOCTbH M MPOSIBIATH TOTOBHOCTH K MPEOCTABIECHUIO OTYETA MIEPE] TPYIIION.

OBnajsieHNe YHUBEPCATbHBIMU YUEOHBIMU PETYJISITABHBIMU JICUCTBUSMU:

oOHapy»xuBaTh U (OpMyIHpPOBaTh Yy4eOHYIO MpOOIEMy, ONPENEsATh IeJb
y4eOHOM NesITeIbHOCTH;

BJIAJIETh OCHOBaMHU CaMOKOHTpOJISI, CaMOOLIGHKH, TPUHATHS PEHICHUH U
OCYIIECTBIICHUSI OCO3HAHHOTO BHIOOpA B YUEOHON M TTO3HABATEIHLHOM NESITEIbHOCTH;

COOTHOCUTH CBOM JICHCTBHSI C IUIAHUPYEMBIMH pE3yJIbTaTaMH, OCYILECTBIISITh
KOHTPOJb CBOEHM JEATENbHOCTU B MPOLECCE MOCTHKEHUS PEe3yJbTara, OINPENeATh
CIOCOOBI ICUCTBHUI B paMKax MPEIOKEHHBIX YCIOBHIM U TPeOOBAaHUN, KOPPEKTUPOBATH
CBOM JICCTBUS B COOTBETCTBUH C U3MEHAIOLLEHCS CUTYAIUEN;

JIaBaTh AJICKBATHYIO OIIEHKY CUTYallMH U MIPeJiarath MjiaH €€ U3MEHEHUS;

MpPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEIICHUH Yy4eOHOMU
3a7a4u;

NOHUMATh MPUYMUHBI, IO KOTOPHIM HE ObUI JIOCTUTHYT TpeOyeMblil pe3yJbTar
JEeSTEIBbHOCTH, ONPENENATh MO3UTHUBHBIE W3MEHEHUs W HampaBlieHUs, TpeOyrolue



nanbHenIen padoThl;
OCO3HAHHO OTHOCHUTHCS K APYTOMY YEIIOBEKY, €0 MHEHHIO.

ITPEJIMETHBIE PE3VJIbTATDBI

B cocTaBe npeaMeTHBIX pe3yJbTaTOB M0 OCBOCHHUIO 0053aTENLHOTO COJEPIKaHMUS,
yCTaHOBJIEHHOTO JaHHOW denepanbHOl pabodeil mporpaMMoOM, BBIICIISIIOT: Hay4dHBIC
3HAHWS, YMEHHS W CIOCOOBI JEUCTBHUH, creruduyeckue s y4eOHOTO MpeameTa
«XuMUSD», BUABl ACATEIBHOCTU IO MOJYYEHHI0O HOBOTO 3HAHUS, €r0 MHTEPIPETALNH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIIMIX:

MPEJICTABJICHUE O 3aKOHOMEPHOCTAX W IIO3HABAEMOCTHU SIBIICHUM IPUPOIBI,
MOHMMaHWe OOBEKTHMBHOW 3HAYMMOCTH OCHOB XHWMHUYECKOW HAyKd Kak oO0JacTu
COBPEMEHHOTO €CTECTBO3HAHMS, KOMIIOHEHTAa OOIIEeH KyJIbTYpbl M MPaAKTUYECKOU
NEATEeIbHOCTH YeJIOBEKa B YCJIOBHUSAX COBPEMEHHOrO OOIleCTBa; MOHWMAaHUE MeCTa
XVMMHH CPEIU IPYTUX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBAaMM IOHATUHHOIO allapara U CUMBOJIMYECKOTO SI3bIKA XUMUHU
JUTSL COCTaBIIEHUs (POPMYJT HEOPTAHUUECKUX BEIIECTB, YPAaBHEHUN XUMUYECKUX PEAKITUN
(c omopoit Ha anrOpUTM YYeOHBIX JIEWCTBHI);, BIIAJICHUE OCHOBAMH XHUMHUYECKOMN
HomeHkIatypbl (IUPAC u TpuBHalbHON) M YMEHHME HMCIOJB30BaTh €€ IS pPEelIeHUs
y4eOHO-TI03HaBaTEIbHBIX 33J]a4 C TOMOIIBI0 YUUTENS; YMEHHE HCIIOIb30BaTh MOJIETHU
I8 OOBSICHEHHS CTPOCHHS aTOMOB M MOJIEKYJd II0 alIrOpuTMy C OMNOpOM Ha
ONIPEACIICHUS;

MPEJICTABJICHUE O CUCTEME XUMHYECKUX 3HAHUWA U YMEHHE C MTOMOIIBI YUUTEIIS
MPUMEHATh CUCTEMY XUMHYECKUX 3HAHUW [JI1 YCTAHOBJIICHHUS B3aMMOCBSI3EH MEXKIY
W3y4YEHHBIM MaTEpUAIOM W TpPU TOJYYEHWH HOBBIX 3HAHHWM, a TAKXKE B MPOIECCE
BBIMIOJTHEHUS Y4YE€OHBIX 3aJlaHU W 1pu padoTe ¢ MCTOUYHUKAMH XUMHUYECKOU
uH(pOpMaIuu, KOTopasi BKIIOYAeT:

BAKHEUIIINE XUMHUYECKUE IIOHATHS: XUMHYECKUH 3JJIEMEHT, aTOM, MOJIEKYJIa,
BEIIECTBO, IPOCTOE M CJOXHOE BEIIECTBO, OAHOPOJHAS W HEOLHOPOAHAS CMECH,
OTHOCUTEIIbHBIE ATOMHAasi M MOJIEKYJISIpHAs MAacChl, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsE Macca, MOJISIpHBIA 00BbEM, OKCHJ, KHUCJIOTa, OCHOBaHUE, COJNb (CPEmHsA),
XMMHUYECKasi peaklus, pPEaKkud COCAWHEHUS, PEAKUUMU PA3JIOKECHUS, PpPEaKIUU
3aMEIIeHUs], peaKIuu 00MeHa, TeTIoBOM A (EeKT peakiuu, SK30- U IHAOTEPMUUYECKUE
peaKuuu, pacTBOpP, MACCOBAs JOJISI XMMHUUYECKOTO AJIEMEHTa B COCAMHEHHHM, MAacCOBasd
JIOJIS1 M TIPOLICHTHAsI KOHIIEHTPAIMs BEIIECTBA B PACTBOPE, SIAPO aTOMA, FJIEKTPUUECKUN
CJIOM atoma, aTOMHas OpOWTalb, paAuyC aToma, BaJCHTHOCTh, CTEIEHb OKHUCJICHUS,
XUMHUYECKasi CBA3b, DJIECKTPOOTPHUIATEIBHOCTD, MOJAPHAs U HEMOJSpPHAsT KOBAJECHTHAs
CBSI3b, MOHHAs CBsI3b, METAJIMYECKAs CBs3b, KPUCTAJUIMYECKas pernieTka (aToMHas,
HMOHHAsl, MeTaJUIM4ecKasi, MOJICKYJIsIpHasi), MOH, KaTHOH, aHWUOH, JJICKTPOJUT U HE
ANEKTPOJUT,  DJICKTPOJIUTHYECKAsT  JUCCOIMAIUS, pEaklud HMOHHOTO  OOMeHa,
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLHMH, OKHUCIUTEIb W  BOCCTAHOBUTEID,
OKHCJICHME W BOCCTAHOBJIEHWE, DJICKTPOJIN3, XUMHUECKOE PaBHOBECHE, OOpaTUMBIC U
HEOOpaTUMBbIE PEAKIUU, CKOPOCTh XUMHUYECKOW pEaKIuu, KaTajau3aTrop, MPeAeIbHO
nonyctumas koHunentpauus (I1JIK), koppo3ust MeTannos, CrjiaBbl;

OCHOBOIIOJIArarolIMe 3aKOHbI XUMUU: 3aKOH COXpAaHEHUs Macchl, [lepuoanueckuii



3akoH /1. 1. MenzaeneeBa, 3aKOH MMOCTOSTHCTBA COCTaBa, 3aKOH ABOTraapo;

TEOPUU XUMHUU: AaTOMHO-MOJIEKYJSIpHAS TEOPHs, TEOPUSl DICKTPOIUTUYECKOU
JUCCOIMAIINY, a TAKKE MPEJICTABICHUS O HAYYHBIX METOJAaX MO3HAHUS, B TOM YHUCIIEC
AKCIEPUMEHTAIIBHBIX U TEOPETHUECKUX METOAaX MCCIICIOBAHUS BEIIECTB M U3YyUYEHUS
XAMHUYECKHUX PEaKIINM;

MPEACTaBICHUE O MIEPUOANIYECKON 3aBUCUMOCTH CBOMCTB XUMHYECKUX AJIEMEHTOB
(pamnyc aromMa, »BJIEKTPOOTPUIATEIBLHOCTh), MPOCTHIX U CJIOXKHBIX BEIIECTB OT
MOJIOKEHUsT 3JeMeHTOB B Ilepuoanyeckoit cucreme (B MalibIX MepuUoAax M TIIABHBIX
MOJTPYIINax) U AJIEKTPOHHOTO CTPOCHUSI aTOMAa; YMEHHE OOBSCHATH CBSI3b MOJOKEHHUS
sanemeHTa B llepronnueckoil cUCTEME C YUCIOBBIMU XapaKTEPUCTHKAMH CTPOCHUS
aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB U 3apsij sjipa, 00Ilee YUCIO HJIEKTPOHOB),
pacrpeeseHueM 3JIEKTPOHOB IO JHEPreTUYECKMM YPOBHSAM aTOMOB IEPBBIX TpPEX
MIEPUOJIOB, KaJusl U KaJbIUs; KIacCU(DUIIMPOBATh XUMHUYECKUE DJIEMEHTHI C OMOPON Ha
onpenesieHus: GU3NYECKOro CMbICIa UGPOBBIX JTAHHBIX IEPUOAUUYECKON TAOIHIIbI;

YMEHHE KJIACCU(PUIIUPOBATH XUMUYECKHUE AJIIEMEHTHI, HEOPTAHUYECKUE BELIESCTBA
U XUMUYECKHE PEaKIMU C OMOPOMl Ha CXEMbI; ONPENEsATh BAJICHTHOCTh U CTEIEHb
OKHCJICHUSI XUMUUYECKUX IJIEMEHTOB, BUJ XUMUUYECKOW CBSI3U M TUIl KPUCTAJUITMYECKON
CTPYKTYPbI B COCTUHEHUSX, 3apsi]l MOHA, XapaKTep CPe/bl B BOJHBIX PACTBOPAaX BEIIECTB
(KUCIIOT, OCHOBaHWIi1), OKHUCIUTEIb M BOCCTAHOBUTEIb MO aJITOPUTMYy YYEOHBIX
JICUCTBUIA;

YMEHUE XapaKTepU30BaThb C OMOpPOMl Ha cXeMy (QU3UYECKHUEe U XUMHUYECKUE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOJIOPO/, rpaduT, aliMa3, KpEMHUH, a3oT,
dbochop, cepa, Xnop, HATpWM, KalnWii, MarHWi, KaJbIlMW, ATIOMHHHUH, >XEle30) W
CJIO’KHBIX BEIIIECTB, B TOM YHCJIE X BOAHBIX PacTBOPOB (BOJa, aMMHUAK, XJIOPOBOJAOPOI,
CEPOBOJIOPO, OKCUIBI U TUAPOKCHABl MeTaiwioB | - [TA rpymnm, amomunus, menu (1),
nuHka, xene3a (II u III), okcuast yraepona (I u IV), kpemuus (IV), azora u pocdopa
(T u V), ceppr IV u VI), cepnucras, cepHas, a3zoTucras, a3oTHas, (ocdopHas,
yroJibHasi, KpEMHHEBAs KUCIIOTA U UX COJIM); ONMKUCHIBATH C OMOPOM Ha IUIAH U KIIFOUEBBIC
CJIOBa; YMEHHUE MPOTHO3UPOBATh U XapaKTePHU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH
OT WX COCTaBa W CTPOEHHUS TOCJE MPEABAPUTENLHOIO aHajdu3a MOoJ PYKOBOACTBOM
negarora, MPUMEHEHHE BEIIECTB B 3aBUCMMOCTU OT HX CBOMCTB, BO3MOXKHOCTH
MPOTEKAHUSI XUMHUUECKUX MPEBPAICHUN B Pa3IUYHBIX YCIOBUSIX, BIUSHUE BEIECTB U
XUMHUYECKHUX MPOLIECCOB Ha OPTaHM3M YEJIOBEKa U OKPYKAIOIIYIO IPUPOIHYIO CPEy;

YMEHHE COCTaBJsATh MO 00pas3ily, cXeMe, ajlropuTMy YYeOHBIX JIEUCTBUI
MOJICKYJISIPHBbIC ¥ MOHHBIC YPaBHEHUS PEaKIMii (B TOM YHCIIE PeaKluii HOHHOTO OOMeHa
U OKHUCJIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI), WUIIOCTPUPYIOMINX XUMHUYECKUE
CBOWCTBA M3yYCHHBIX KJIACCOB/TPyNN HEOPTraHWYECKUX BEIIECTB, a TaKkKe
MOATBEPAKAAOMINX TEHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU;

YMEHHE BBIYUCISATh OTHOCHUTEJIBHYI) MOJICKYJSIPHYI0O WU MOJISIPHYIO MacChl
BEIIIECTB, MACCOBYIO JIOJI0 XMMHUYECKOTO AJIEMEHTa B COCIMHEHUH, MACCOBYIO JIOJIO
BEIIIECTBA B PAacCTBOPE, KOJUYECTBO BEIIECTBA U €ro Maccy, o0ObEM Ta30B C OMOpPOH Ha
ob1ue GopMyJibl; yMEHHE MTPOBOAUTE PACUEThI 10 YPABHEHUSIM XUMUYECKUX PEaKIUi 1
HAXOJUTh KOJMYECTBO BELIECTBA, 00bEM U MACCy PEareHTOB WUJIU MPOTYKTOB PEAKIIMHU C
OTIOpOM Ha 00pa3zell, aIrOPUTM YUEOHBIX JEHCTBUM;



BJIaJICHUE OCHOBHBIMU METOJIAMU HAYYHOT'O MO3HAHUA (HAOJII0JIeHUE, U3MEPEHHUE,
AKCIEPUMEHT, MOJICTUPOBAHKE) MPU HM3YYCHUU BEIIECTB U XUMHUYECKHUX SIBJICHUN C
OTMIOpOM Ha aJITOPUTM YYEOHBIX ACHCTBHI; ymeHue chopMyiaupoBaTh MpoliieMy u
MPEUIOKUTh MyTH €€ PEIICHUs C IMOMOINIBI0 Tearora; 3HaHUE OCHOB O€30IMacHOU
paboThl C XWMHUYECKHMMH BEIIECTBAMH, XHWMHUYECKOW TMOCYIOH M J1abOpaTOPHBIM
000pyI0BaHUEM;

HaJM4Yue MPAKTUUYECKUX HABBIKOB IJIAHUPOBAHUS U OCYIIECTBICHHUS CJICIYIOIINX
XUMUYECKUX HKCIIEPUMEHTOB IO/ PYKOBOICTBOM YUHUTENS € OOCYXKICHUEM IIjIaHa
pabOThI WJIK COCTaBJICHUEM TaOJIUIIBI:

U3Yy4YEHHUE U ONUCaHuEe (PU3NYECKUX CBOMCTB BEUIECTB;

O3HAKOMJICHUE C (UBUUYECKUMHU U XUMUYECKUMHU SIBJICHUSIMU;

OMBITHI, WUTFOCTPUPYIOIIUE TPU3HAKU MPOTEKAHUS XUMUYECKUX PEAKIIN;

U3y4YEeHHE CIIOCOOOB pa3fiesieHusl CMeceil;

MOJIyYeHHE KUCIOPO/Ia U U3YyUEHHUE €ro CBOMCTB;

MOJIyYeHHE BOJIOPOJA U U3YUEHHE €r0 CBOMCTB;

MOJIyYEHHUE YIJIEKUCIIOro ra3a U U3y4YeHUe €ro CBOMCTB;

MOJTy4YE€HUE aMMHUaKa U U3y4eHUE ero CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C ONPENEIICHHOW MAacCOBOM JOJIEM PACTBOPEHHOTO
BEILIECTBA;

WCCIICIOBAHUE U OINKMCAaHUE CBONCTB HEOPTraHMYECKUX BEIIECTB Pa3TUYHBIX
KJIACCOB;

NpUMEHEHUE WHAMKATOPOB (JaKMyca, METWiIopaHxa u QeHoidTanenHa) s
OTpENICIICHHS XapaKTepa Cpebl B paCTBOPAX KUCJIOT U LIEJIOYEH;

M3yUYCHHE B3aUMOJACHCTBHUS KHCIOT C METaJUlaMH, OKCHUJIAMH METAJUIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMHU;

MOJTyYE€HHUE HEPACTBOPUMBIX OCHOBaHHI;

BBITECHEHUE OJIHOTO METaJlIa IPYTUM U3 PacTBOpPA COJIH;

uccneaoBanne aMm(pOTEPHBIX CBOMCTB TUAPOKCUIOB ATIOMUHUS U IUHKA;

pelieHrne  JIKCIepPUMEHTAIbHbIX 3afa4 1o TemMe «OCHOBHBIE  KJIAcChI
HEOPTaHUYECKUX COCAUHEHUIN;

pelieHrne  JKCIEPUMEHTAIBHBIX  3aad M0 TeMe  «DJEeKTPOJUTHYECKAs
JUCCOLINALIUSY;

pelleHne IKCIePUMEHTATIBHBIX 3a/lau 1Mo Teme «BakHeline HemeTamibl U UX
COCIMHEHUSD;

pelIeHre SKCHEPUMEHTANIbHBIX 3a7a4 no TeMe «BaxHeilmme meramibl U UX
COCIMHEHUSD;

XUMHUUYECKUE SKCIEPUMEHTBI, WLTIOCTPUPYIONIUE MPU3HAKU MPOTEKAHUS PEaKIIHUii
MOHHOI'0 OOMEHa;

KAUEeCTBEHHbIC PEAKIIMU Ha MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBIL:
XJopua-, Opomua-, wuomua-, cyibdar-, docdar-, kapOoOHAT-, CHIMKAT-aHUOHHI,
TUAPOKCUI-UOHBI, KATUOHBI aMMOHUS, MarHus, Kajbllvs, allOMUHUS, Kefe3a (2+) u
xenesa (3+), meau (2+), nuHKa;

yMEHUE TMPEACTaBIATh PE3yabTaTbl dAKCIEpUMEHTa B (opMe BBIBOJOB,
JI0KA3aTeNbCTB, IPa@UKOB U TAaOJIMUIL U BBISBISATH YMIUPUUYECKUE 3aKOHOMEPHOCTH;



BJIAJICHUE MPaBHJIaMU OC30IIaCHOTO OOpAICHUS C BEIIECTBAMHU, UCIIOJIb3YEMbIMU
B IIOBCCAHCBHOW JKM3HHU, a TaK)Ke IpaBHUIaAMU IIOBEICHHS B IEIIX COSpPEKEHUS
3I0POBbS W OKPYXKAIOIIEH IPUPOJHOM Cpeabl; IMOHMMaHUE Bpenaa (OIMacHOCTH)
BO3JICHCTBHSI HA JKMBBIC OPTraHU3MBI OIPEJICICHHBIX BEIIECTB, a TakKKe CIOCO0OB
YMCHBIIICHUS W IPEAOTBPAICHUS WX BPSIHOTO BO3JCHCTBHS, MOHMMAHHE 3HAYCHUS
KUPOB, OCITKOB, YTJICBOIOB ISl OPTaHU3Ma YEJIOBEKa;

BIAJICHUE OCHOBAMH XHMHYECKOW TPaMOTHOCTH, BKJIIOYAIONIEH yMEHHUE
NPaBUJIBHO MCIOJB30BaTh HW3YYCHHBIC BEIICCTBA M MaTepHalbl (B TOM YHCIE,
MUHEpaJbHBIC YIOOPEHUS, METAJUIBl M CIUIABBI, MPOAYKTHI IMEPEPaO0TKH MPHUPOIHBIX
HUCTOYHHUKOB YTJIEBOJAOPOJOB (yTIils, NMPUPOTHOTO Ta3a, HepTH) B OBITY, CEIBCKOM
X035 HCTBE, Ha TMPOU3BOJCTBE, YMCHHE MPUBOIUTH IPUMEPHI  MPABUIHLHOTO
HCIIOJIb30BaHUS U3YYCHHBIX BEIIECTB U MaTEPUAJIOB;

YMEHHE yCTaHABJIMBATh CBS3U MEXKAY PEabHO HAOJI0IaeMBbIMH XUMHYECCKUMH
SBICHUSAMH M ITIPOIECCaMH, IMPOUCXOMSIIMMU B MaKpO- U MHKPOMHPE, OOBSCHITH
IIPUYUHBEI MHOTOOOpa3Hs BEIIECTB, YMCHHE HHTCIPHPOBATh XUMHUYCCKHE 3HAHUSA CO
3HAHUSMH JAPYTUX YICOHBIX IMPEIMETOB C IIOMOIIBIO IIEarora;

npeacTaBiaeHne o cdepax MpoPecCHOHANBHON EATEeIbHOCTH, CBS3aHHBIX C
XUMHEH H COBPEMCHHBIMH TEXHOJOTHMSIMH, OCHOBAaHHBIMA Ha  JIOCTHIKCHHSX
XUMHAYCCKOM HAyK{; HaJd4Yue OIbITa pPadOTBl C Pa3IMYHBIMH  HCTOYHHKAMH
uHOpMAIMK 0 XWMHUH (HAYYHO-TIOMYJISIPHAS JIUTEpaTypa, CIOBApH, CIIPABOYHUKH,
HHTEPHET-PECypChl) C ONOPOM Ha aJIrOpuTM: yMeHHE OOBEKTHBHO OIICHUBATH
HH(pOpMAITHIO O BEIIECTBAX, MX MPEBPAIICHUAX U MPAKTHYESCKOM MPUMEHECHUH.

TpeGoBaHus K TMpeAMETHBIM pe3yjibTaTaM OCBOCHUS YYeOHOTO TIpeaMeTa
«Xumus», pacrpeiesieHHbIe 0 TojlaM 00y4YeHUs

Pesynbratel mo romam GOpMyIHpPYIOTCS IO MPUHIMITYY J00aBJIEHUS HOBBIX
pEe3yJIbTaTOB OT roja K TOJYy, YK€ Ha3BaHHbBIE B MPEAbIAYIIMX roAax IMO3WINH, Kak
MPaBUJIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3yabTaThl OUEPEAHOIO TOJa
M0 YMOJIYaHHIO BKIIFOUAIOT PE3yJIbTaThl MPEABITYIINX JIET).

8 KIIACC

pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHUYECKHUX TMOHATHUI: aToM, MOJIEKya,
XUMHUYECKUN 3JIEMEHT, IPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAsA), BAJEHTHOCTb, OTHOCUTEIbHAS AaTOMHAs M MOJIEKYJIIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAS. Macca, MacCOBAsl A0JSI XUMUYECKOTO 3JIEMEHTA
B COCAWMHEHWU, MOJISIpHBIH OOBEM, OKCHUI, KHUCIOTa, OCHOBAaHHE, COJIb,
*3IEKTPOOTPUIIATETLHOCTH ™, CTEICHb OKHUCJICHUS], XUMUYECKass  peaxius,
KJIaccu(puKanusa peakiuil: peakluud COEAUMHEHUS, PEaKUUU pPa3NIOKEHMs, pPEaKIuu
3aMeIleHHs], peaKllui 0OMEHa, 9K30- U SHJIOTEPMHUECKUE Peakluu; *TernoBoi sdexr
peakuuu’™; a1po aroma, dJIEKTPOHHBIN CIOM aromMa, aTOMHAasi OpOUTalb, paluyC aToMa,
XUMUYECKasl CBSA3b, MOJSIPHAS] U HEMOJspHasi KOBAJEHTHAsl CBSI3b, MOHHAS CBS3b, MOH,
KaTUOH, aHWOH, PacTBOpP, MaccoBas [0Jid BellecTBa (MPOLEHTHAs KOHIEHTpAIMs) B
pacTBopE;

WUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATUN (cM. m. 1) m



MPUMEHSATH 3TU MTOHATHS MMPU ONMMCAHUM BEIIECTB U UX MPEBPALLICHUN;

WCITOJIB30BAaTh XMMHYECKYI0 CHUMBOJIMKY JIJII COCTABJICHHS (OPMYJ BEIIECTB,
MOJIEKYJISIPHBIX YPAaBHEHUN XUMUYECKUX PEAKIUM, SJIEKTPOHHOTO OanaHca;

OTIPEENATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COSTUHEHUSX; CTENIECHb
OKHCJICHHS 3JIEMEHTOB B OWHAPHBIX COCIMHEHUSAX C OMOPOM Ha OMpPEACIICHUS, B TOM
YUCII€ CTPYKTYPHUPOBAHHBIC, MPUHAJICKHOCTh BEIIECTB K OINPEACIEHHOMY KJacCy
CoenmMHEeHNA 10 (GopMyaM; BHUA XHUMHYECKOW CBS3U (KOBAJCHTHAas W HWOHHAs) B
HEOPraHUYECKUX COCIMHEHUSIX;

MMETh TPEJACTABICHUE O CHUCTEME XMMHUYECKUX 3HAHUM, YMETh C IMOMOIIbIO
y4YUTENId MPUMEHSATh CUCTEMY XUMHUYECKUX 3HAHWH, JJI1 YCTAHOBJICHUS B3aMMOCBA3U
MEXTy U3YYEHHBIM MAaTePHAIOM M TPH MOJYYSHUH HOBBIX 3HAHUH, a TaKKe IpH padboTe
C UCTOYHHUKAMHU XuUMHUYecKoil wuHbopmaruu. OpHEHTHPOBATHCS B TMOHATHUSAX U
OIepyupoBaTh UMHU Ha OA30BOM YpOBHE, TPUMEHSTH MIPHU BHIMOJHEHUN YU€OHBIX 3a1aHHM
Y pEUIEHUHM PacyeTHBIX 33Jlay C ONOPOM Ha aJITOPUTM YUYEOHBIX NEHCTBUN H3yYECHHbIE
3aKOHBI M TEOpHUH: 3aKOH coxpaHeHus Maccel, llepmogmueckunn 3axon J[.U.
MenneneeBa, *3akOH MOCTOSIHCTBA COCTaBa™, 3aKOH ABOTrajpo; aTOMHO-MOJIEKYJIIpHast
teopusi. COOTHOCUTH 00O3HauYCHHUs, KOTOpble UMeloTcs B Tabnuue «llepuoamdeckas
cucreMa  xumuueckux — asnemeHtoB . 1. MeHngeneeBa» ¢ YHCIOBBIMU
XapaKTepUCTUKAMH CTPOCHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsjl sipa,
00111€€ YKCITIO JIEKTPOHOB U PACIPEICIICHUE UX 10 AIEKTPOHHBIM CJI0SIM);

KJIaCCU(PUIIMPOBATEXUMUYECKUE  DJIEMEHTBI;  HEOPTaHMYECKHE  BEIECTBA;
XUMHUYECKUE peakiuu (10 YKMCIy W COCTaBYy YYAaCTBYIONIMX B PEAKIMHM BEUIECTB, IO
TerioBoMy 3G (dEeKTy, 10 M3MEHCHUIO CTEIICHH OKHMCIICHUS XUMHYECKHUX JJIEMEHTOB) C
OIIOPOM Ha CXEMBI;

XapakTepu3oBaTh (OMHUCHIBATH) OOMIME XUMUYECKHE CBOMCTBA  BEIIECTB
Pa3IMYHbIX KJIACCOB, MOATBEPXKAAsl ONMUCAHUE MPUMEPAMU MOJIEKYJIAPHBIX YpPaBHEHUU
COOTBETCTBYIOIIMX XMMHUECKUX PEAKIIMI C OITIOPOM HA CXEMBI;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCMMOCTH OT MX COCTaBa U CTPOCHUS,
BO3MOKHOCTH MPOTEKAHUS XUMHUUYECKHX MPEBPAICHUN B PA3IMYHBIX YCIOBUSX IOCIE
MPEBAPUTEILHOTO 00CYKICHUS C TIEeIaroroM;

BBIUUCIISITh OTHOCUTEIBHYIK) MOJIEKYJSIPHYIO W MOJISIPHYIO MAacChl BEIIECTB;
MAaCCOBYIO JIOJII0 XUMHUUYECKOTO 3JIEeMEHTa Mo (PopMysie COCIUHEHUS; MaCCOBYIO JIOJIO
BEIIECTBA B PACTBOPE; MPOBOJAWTH PACUYEThl MO YPABHEHUIO XUMHUUYECKOW PEAKIUU C
ONOPOU Ha aJITOPUTM;

IPUMEHATh OCHOBHBIE OINEPAld MBICIUTEIBHON JESITEIbHOCTH — aHAIN3 M
CHUHTE3, CpaBHEHHE, O000OIICHHWE, CcHCTeMaTu3amus, KilacCu(UKamus, BBISBICHUC
MIPUYUHHO-CIEACTBEHHBIX CBSI3€M — [JI1 M3Yy4YE€HUs CBOMCTB BEIIECTB U XUMHUYECKHX
peaKiMii, €CTECTBEHHO-HAYYHBIE METOJbI TO3HAHUS — HAONIOJCHHUE, W3MEPECHHE,
MOJICIUPOBAHUE, JKCIIEPUMEHT *(pealbHbIi W MBICICHHBIN)*O PYKOBOJICTBOM
nenarora;

CJIeI0BaTh TNpPaBWJIAM IOJIb30BAaHUS XMMHUYECKOM MOCYJI0M W J1abopaTOpHBIM
obopynoBaHuEM, a TaKXke MpaBuiaM oOOpalleHHs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKIMAMU T10 BBIMOJHEHUIO JTJA00PATOPHBIX XUMHUYECKHUX OIBITOB IO MOJTYYECHUIO U
coOMpaHuio Ta3000pa3HBIX BEIIECTB (BOJAOPOJAa M KHUCIOPOA), IPUTOTOBJICHUIO



PAaCTBOPOB C OMPENEIEHHOW MACCOBOM JOJIEH PACTBOPEHHOTO BEIIECTBA; INIAHUPOBATH
Y MPOBOJIUTh XUMUYECKHE SKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHUCIIOT C TIOMOIIbIO HMHIMKATOPOB (JIakMmyc, (eHondTalenH, METUIOpAaHX U Ip.),
MOATBEPAKIAAIONMINX KAYECTBEHHBIM COCTaB HEOPraHMYECKUX BEHIECTB (KAYECTBEHHBIC
pEeaKIuy Ha UOHBI) 01 PYKOBOJICTBOM I€/1arora.

9 KIIACC

pPacKphIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSITHUI: XWMHUYECKHH 3JIEMEHT,
aToM, MOJEKyJa, HOH, KAaTHOH, aHWOH, MPOCTOE BEIIECTBO, CJOKHOE BEILIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTEIIEHb OKHUCIICHHS, XMMHUYECKAsl peaKius,
XUMHUYECKas CBsI3b, *TEMIOBOM 3((HEKT peakiuu,MOIb*, MOISAPHBIA 00bEM, PacTBOD;
ANEKTPOJUTHI, HEIJEKTPOJIUTHI, IJICKTPOIUTHYECKAS TUCCOLMAINS, PEaKUUU HOHHOTO
oOMeHa, KaTaJu3arop, *XMMHUYECKOE paBHOBECHE, OOpaTHUMble U HEOOpaTUMBbIE
peakuuu™®, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PEAKIINH, OKUCIUTENh, BOCCTAHOBUTEID,
OKHCIICHUE U BOCCTAHOBJICHHE, aJUIOTpONus, aM(pOTEpHOCTb, XUMHYECKasl CBSI3b
(koBaJieHTHAsi, WOHHAs, METAUIMYECKas), KpUCTAJUIMYECKash pemeéTka, *Koppo3us
METAJJIOB, CILJIaBbl; CKOPOCTb XUMHYECKOW peakuuu®, TMpeAespHO JOMyCTUMas
koHuentpanus (I1J1K) Bemectna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATUN (cM. m. 1) m
MIPUMEHSTH ATU MOHSATHUS MPU OMKUCAHUU BELIECTB U X MPEBPAILICHUIA;

UCIIOJI30BaTh 3HAKM W CUMBOJBI ISl (PUKCALMK PEe3YyJbTaTOB HAOIOACHUM,
cocTaBieHHs] (OpMyJ BEIIECTB U YPaBHEHUN XMMHMUYECKUX PEAKLMM, 3aIUCH JaHHBIX
ycinoBuit 3aga4. Mcnonb3oBaTte 0003HaueHus, uMmeromnecs B Ilepuoanyueckoit cucrteme
1 TabJvile pacTBOPUMOCTH KHUCJIOT, OCHOBAaHUW M COJIEM B BOJE JJIsl BBITIOJTHEHUS
3aJJaHUM.

ONPENENATh BAJIEHTHOCTh M CTENEHb OKHUCJIEHUS XUMHUYECKHX DJJIEMEHTOB B
COCIMHEHMSX PA3IM4YHOIO COCTaBa; NPHUHAMIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCY COEAMHEHHUI C ONOPOM HA ONPENENECHMS, B TOM YHCIE CTPYKTYpPUPOBAHHBIE,
BUJIbI XUMUYECKON CBsI3M (KOBAJIGHTHAs, MOHHAs, METAJUIMUECKasi) B HEOPTaHUYECKUX
COEIMHEHMSX; 3apsii MOHA MO XHUMHUYECKOW (opmyiie; XapakTep cpelbl B BOJHBIX
pacTBOopax KHCJIOT W IHIejoued, *TUIl KPUCTAIMYECKOM PpEIETKH KOHKPETHOTO
BEIIeCTBa™;

packpeiBath  cMmbica  [lepuommyeckoro 3axkona J[.M. MengeneeBa wu
JEMOHCTPUPOBATh €ro IMOHMMaHHE: *OMHCHhIBaTHL U XapaKTepU30BaTh™ TaOIMYHYIO
bopmy Ilepuogmueckoil cUCTEMbl XUMHUYECKHMX JJIEMEHTOB: pa3nuyaTb MOHSITHUS
«rnaBHas noarpynmna (A-rpymma)y u «mnobounas noarpymnmna (b-rpymnma)», manbie u
OOJIBIIME MEPUOIBI; *COOTHOCUTD * 0003HAYEHUS, KOTOPhIE UMEIOTCSI B IEPUOINYECKON
TabnuIle, C YUCIOBBIMU XapAKTEPUCTHKAMU CTPOCHUSI aTOMOB XHMMHYECKUX JIEMEHTOB
(cocTaB u 3apsa aapa, o01Iee YHUCIO AIEKTPOHOB U paclpeieSieHHue UX MO IEKTPOHHBIM
CosM); *OOBSICHATH® OOIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB XUMHUYECKUX
AJIEMEHTOB M MX COCIMHEHUH B Mpelesiax MallbIX MEPHOJIOB U TJIABHBIX MOATPYIIL C
YUYETOM CTPOECHUS UX ATOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHE DBJEMEHTHl; HEOPTaHWYECKUE BEIIECTBA;
XUMHUYECKUE peaKIU (0 YMCIy U COCTAaBYy YYacTBYIOUIMX B PEAKLHMH BELIECTB, IO



TeraoBoMy 3 (PeKTy, Mo U3MEHEHHUIO CTENEeHEN OKUCICHHUS] XUMUYECKUX AJIEMEHTOB) C
ONOPOU HA CXEMBI,

XapaKTepHU30BaTh (OMHUCHIBATH) OOIIHME U CIICIH(PUICCKNE XUMUICCKAE CBOWCTBA
BEILIECTB PAa3JIMYHbIX KJIACCOB, MOJTBEpXkAasi ONMMCAHWE NPHUMEPAMH MOJIEKYJIAPHBIX U
VMOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI C OTIOPON HA CXEMBI;

COCTABJISITh YPABHEHHSI JIEKTPOJIUTHYECKON JMCCOUMALNMU KUCIOT, LIEN0YEH U
COJICH; TOJIHBIE M COKpAlIEHHBIE YPABHEHUS PEaKUWid MOHHOIO OOMEHA; YpaBHEHHS
peaKkuui, MOATBEPKIAIOIINX CYIIIECTBOBAHUE TEHETUYECKOUN CBSI3U MEXK/y BEIIECTBAMHU
Pa3JIMYHBIX KJIACCOB;

pacKkpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuui
MOCPEJICTBOM COCTABIICHHUSI DJIEKTPOHHOTO OajaHca 3TUX PEaKIUid;

IIPOTHO3UPOBATbCBOMCTBA  BEIIECTB B  3aBUCHMOCTH OT HUX CTPOCHUS;
BO3MOYKHOCTH TIPOTEKAHMS XHMHMUYECKMX IPEBpALICHUN IIOCIE IPENBAPUTEIBHOTO
00CYXK/ICHUSI C TIEAarorom;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB;
MacCOBYIO JOJI0 XMMHYECKOrO 3JeMEHTa Mo (HOpMyJie€ COCAUHEHUS; MACCOBYIO JIOJIIO
BEILECTBA B PAaCTBOPE; MPOBOAMTH PACUETHl MO YPABHEHUIO XUMHUYECKON PEAKIMH C
OTIOPOM Ha aJTrOpUTM;

CJIEIOBAaThIIPaBUJIaM TOJIb30BAHUS XUMHUYECKOM TMOCYJ0M M J1abopaTOpHBIM
000OpyIOBaHMEM, a TaKXKe€ MpaBWIaM OOpalleHMs C BEIIECTBAMH B COOTBETCTBHM C
MHCTPYKUHUSMU IO BBIIOJIHEHUIO JA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOJYYEHUIO U
CcOOMpPaHUIO ra3000pa3HBIX BEILIECTB (aMMHAaKa U YIJIEKUCIIOTO ra3a);

IPOBOJUTH pPEAKUWH, NOATBEPKAAIOIIME KAYECTBEHHBIM COCTaB pa3JIMYHBIX
BELIECTB: pAcHO3HaBaThb OMNBITHBIM MyTEM XJIOpUI- OpoMuUA-, MOAUA-, KapOoHart-,
docdar-, cunmkar-, cyiabdarT-, TUIPOKCUA-UOHBI, KATHUOHBI aMMOHHUSI U HOHBI
M3YYEHHBIX METAJIOB, NPHUCYTCTBYIOIIME B BOJHBIX pAacTBOpPax HEOPTraHUYECKUX
BEILECTB;

IPUMEHSATH OCHOBHBIE OINEpPALUUA MBICIUTENBHOW JIEATEIbHOCTH — aHalu3 |
CUHTE3, CpaBHEHHE, O0O000IIEeHUEe, CHCTEeMaTU3alllui0, BBISIBJICHUE  MPUYUHHO-
CIIEICTBEHHBIX CBSI3€d — ISl M3YYEHHs] CBOMCTB BELIECTB U XMMHYECKHUX PEaKIUH;
€CTECTBEHHO-HAYYHbIE METO/bl MMO3HAHUSI — HAOJIO/IEHNE, U3MEPEHUE, MOJCIUPOBAHHE,
AKCIIEPUMEHT (peanbHbIA U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

TemaTnueckoe MIaHUPOBaHUE U KOJIMYECTBO YAaCOB, OTBOJUMBIX HA OCBOEHUE KaXK/10i TEMbI YUEOHOT0 MpeaAMeETa « XUMUS
®denepalibHOM aganTUPOBAaHHON OCHOBHOM 00pa30BaTebHOM IPOrpaMMbl OCHOBHOIO 0OIIEro oOpa3zoBaHMsl OOyYarOLIUXCS C
3aJIepP’KKOM TICUXUYECKOTO Pa3BUTHUs, B IIEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM pasaenoM denepanbHoil pabodeil mporpaMmsl
yueOHOro mnpeamera «XHMHS» OCHOBHOM 0Opa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO o00mero oOpasoBanus. [lpum stom
Opranu3zaius BlpaBe camMa BHOCUTh U3MEHEHMS B COJAEpPKAHUE M paclpe/ielieHne yueOHOro Marepuaia Mo rogaMm oOydeHus, B
MIOCJIEZIOBATENIBHOCTh U3YUYEHHsI TEM U KOJIMYECTBO YAaCOB HA OCBOEHUE KaKJOW TEMbl, ONPEIEIIEHUE OpraHU3allMOHHBIX (HOopM
oOyuyeHuss 1 T.. OOOCHOBAHHOCTH JAHHBIX M3MEHEHUH OIpeneisieTcsl BhIOpaHHBIM 00pa3oBaTenbHOM opranuzanued YMK,
WHJUBUYAIbHBIMUA TCUXO(PU3NYECKUMU OCOOCHHOCTSAMH KOHKPETHBIX oOydaroumxcs ¢ 3IIP, cTeneHpl0 OCBOEHHOCTH HMU
y4eOHBIX TEM, PEKOMEHAAIMSAMU 110 OTOOPY U alanTallid y4eOHOro Marepuana no XMMHHU, MPEACTaBIeHHbIMU B [losicHUTENbHOM
3aIIUCKE.

[Ipennaraem 2 BapuaHTa MPUMEPHOrO TEMATHUECKOIO IUIaHMpOBaHMs Juisl oOydarommiicst ¢ 3I1P: mepBbiii npeanonaraer
OCBOEHUE IPOrPaMMbl B NHKIIFO3UBHOM KJIACCE; BTOPOU — B OTAEIIBHOM KJIACCE.

1-i1 BapuaHT
Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMs

8 KJIACC
(2 4 B Henemr0, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BpeMs)

IIpumepHbIe TEMBI, OcHoBHoOE conepxaHue OcHOBHBIE BU/IBI 1eATEIbHOCTH
pacKpbIBaOLIne o0yyaromuxcst
JaHHBbIN pa3aen

NpOrpamMmbl,

H KOJINYECTBO YaCoB,
OTBOAMMOC HA HX



u3ydeHue

Tema 1. Xumusa —
BaskHasl 00J1aCTh
€CTeCTBO3HAHUA U
NPaKTHYEeCKOMI
IeATeJIbHOCTH
YeJI0BeKa

(54)

Pa3nen 1.IlepBonavyajibHble XuMudyeckue moHATHA(20 u)

[Ipeamer xumun. *Poib XMMUH B )KU3HU YEJIOBEKA.
XuMus B cucTeMe HayK. MeTo1bl TO3HAHUS B
XUMUH. *

Tena u BemecTBa. ®uznueckue cBOIICTBA BEIIECTB.

ArperaTHoe cocTosiHue BenecTB. YncToie
BeriecTBa 1 cmecu. CriocoObl pa3aeneHus cMecei.
dusnueckue U XUMUYeCKue siieHus. [Ipu3Haku u
YCIIOBHS IPOTCKAHUS XUMUYECKUX PEAKITHIA.
3HAKOMCTBO C IIpaBUJIaMu O€30MaCHOCTH U
npuéMamu paboThl B XUMHUYECKOM JIAOOPaTOPHUH.

JdemMoHcTpanuu

1. JlaGopaTopHoe 060pya0BaHUE.

2. PaznuyHbie BUIBI XUMHUYECKOM MOCYIBI.

3. OGpas31pl BEUIECTB.

4. CriocoOsb1 pa3aeneHus cmeceit (puiabTpoBanue,
BbITapUBaHUE, TUCTUIUIALUSA, XpoMaTorpadus).
JlaGopaTopHble M IpaKTHYeCKHEe PA0OThI
Jlabopamopmvie onvimol:

Onucanune GpU3NYECKUX CBOMCTB BEILIECTB.
Pa3nenenue cMecu ¢ MOMOIIBIO MarHUTA.
Ilpaxmuueckue pabomul.

Ne 1. JlaGopaTopHoe 060py10BaHHE U IPUEMBbI
pabotsl ¢ HUM. [IpaBuna 6e3omacHoi paboThI B
XMUMHUYECKOH J1abopaTopuH.

Ne 2. Ouncrka 3arpsi3HeHHON MOBapEHHOH cou

PackpbIBaTh CMBICI U3y4aeMbIX TOHATHI C TOMOULIBIO IIEAArOra.

PackppiBaTh poJib XMMHH B IPUPOJIE U )KU3HU YEJIOBEKA, €€ CBS3b
C IpyTMMH HayKaMH.

Pa3nnuath yucThIE BEllECTBAa U CMECH; OJHOPOIHBIE U
HEOJITHOPOJHBIE CMECH;

Paznuuath Qusnueckue U XMMUYECKHE SIBICHUS C OTIOPOil Ha
OIPECIICHUS.

OnpenensaTs NPU3HAKU XMMUYECKUX PEAKIIMHA U yCIOBUS UX
IIPOTEKaHUS.

CrnenoBath nIpaBuiIaM IOJIb30BaHUSA XUMUYECKOM MTOCYI0U U
nabopaTOpHBIM 000PYIOBAaHUEM, a TAKXKE MTpaBUIIaM
oOpalleHns ¢ XUMHUUYECKUMHU Belle-CTBAMU B COOTBETCTBHUHU C
MHCTPYKLHUSMHU IO BBIITOJHEHUIO IPAKTUUECKUX padOT MO
KOHTPOJIEM IIeJarora.

[1nanupoBaTh U MPOBOJUTH XUMUYECKHI SKCIIEPUMEHT I10
U3YYEHUIO U ONUCAHUIO (PU3MUECKUX CBOWCTB BEILECTB,
CIoco0O0B pa3ziesieHusl CMECEH BEIECTB M0 pyKOBOJICTBOM
nejiarora ¢ 00cyxJ1eH1eM IuiaHa paboThl.

Wcnonb30Bath pH BHINOJHEHUH YU€OHBIX 3aJJaHUM U B
IIPOLIECCE MCCIIEN0BATENBCKON NEATEIIBHOCTH HayYHO-
MOMYJISIPHYIO JIUTEPATypy XMMHUECKOTO COJepKaHus,
CIIPaBOYHBIE MaTepuUabl, pecypcsl IHTEpHETA O
PYKOBOJICTBOM II€arora.

BricTpanBath pa3BEpHYThIE IICEMEHHBIE U YCTHBIE OTBETHI C
omnopoit Ha HHGOPMAIIHIO U3 YYeOHHUKA U CIIPABOYHBIX
MaTEepUajoB, IPAMOTHO UCIOIb30BaTh N3yUYE€HHBIN
MOHATUMHBIN anmnapar Kypca XuMUu



Tema 2. BemecrBa
U XUMHYeCKHe peakiun
(15 q)

ATOMBI 1 MOJIEKYJIbl. XUMHUYECKHE SJIEMEHTHI.
3HaKku (CHMBOJIbI) XUMUYECKUX JIEMEHTOB.
[IpocTsle U cnoxHbIe BenecTBa. ATOMHO-
MOJIEKYJIIPHOE YUEHUE.

Xumnueckas popmyiia. BaneHTHOCTh aTOMOB
XUMHUYECKHUX 3JIE€MEHTOB. *3aKOH IMOCTOSHCTBA
cocTaBa BeulecTB.* OTHOCUTENbHAS aTOMHAs Macca.
OTtHocuTenbHast MOJIEKyJIsipHas Macca. MaccoBas
JI0JIs1 XUMHUYECKOT'0 3JIEMEHTA B COEIMHEHUU.
OU3NYECKUE U XUMUYECKUE SBJICHUSA. XUMUYECKas
peakuus. [Ipu3Haku U yciaoBust npoTeKaHUS
XUMHYECKUX PEaKIui. XUMUYECKUE YPABHEHUS.
Tumbl XUMHYECKUX peakuuil (COeTUHEHNUS,
pa3IoKeHus, 3aMEIICHUsI, OOMEHA).

3aKOH COXpaHEHUsI MacChl BEIIECTB.

*M. B. JIoMOHOCOB — yu€HBIH-3HIUKIONEANUCT. *

JdemMoHcTpanuu

dusnueckue ABICHUA (pacTUpaHue caxapa B
CTYTIKE, KUTICHUE W KOH/ICHCAIIUS BOJBI U T. 1I.).
XuMudeckue siBlIeHus (TOpeHrne CBevH,
pa3JIoKEeHHUE caxapa, B3aMMOAEHCTBUE CEPHOI
KHCIIOTHI C XJIOPUJIOM Oapwsl,

paznoxenue ruapokcuna meau(ll),
B3aMMOJICVICTBHE JKeJle3a C CEpOi, B3aUMOJEHCTBUE
xkenesa ¢ pactBopom conu meau(1l)).

OnbIT, WUTIOCTPUPYIOIINNA 3aKOH COXPaHEHUs
MAacCBHI.

JlabopaTopHble U IpaKTHYeCKHe padoThl
JlaGopaTopHBIE OTIBITHI:

[Tpumeps! pu3nuecKux sBICHUH (TIIaBIECHHE
BOCKa, TassHHE JIJIA).

[Tpumepbl XUMUYECKHX SBICHHUH (TPOKATUBAHUE
MEIHON MPOBOJIOKH, B3aUMO/IEHCTBHE Mela C

[IpuMeHATh ecTECTBEHHO-HAYYHbIE METO/Ibl IIO3HAHUS (B TOM
qucie HabJoAeHNe, MOICTIMPOBAHUE, SKCIICPUMEHT)

Y OCHOBHBIE OIEPALMU MBICIUTEIbHON JEATEIBHOCTH
(cpaBHEHUe, KIaccH(PUKALNA) 151 U3YUECHUS BEILIECTB U
XMMHMYECKHUX PEAKIIMH C OIIOPOM Ha aJITOPUTM UJIH CXEMY.

PackpsIBaTh CMBICIT NU3y4aeMBbIX ITOHATUN U 3aKOHOB U
IIPUMEHATH 3T IOHATUSA IIPU ONIMCAHUU CBOMCTB BEILECTB U UX
MPEBPALLECHUI C ONIOPOM HA IUIAH U KJIIOUEBBIE CJIOBA.

Paznuuare Gusnyeckne U XUMHUYECKHE SIBJICHUS, OOBSACHATh UX
CYIIHOCTb C TOYKH 3pEHUS aTOMHO-MOJIEKYJIIPHOIO YYEHUS C
OIOPOM Ha OIPENEICHUS U CXEMBI.

Onpenensitb NPpU3HAKU XUMHUYECKUX PEAKLIUN, YCIOBUS UX
IIPOTEKAHUS.

OOBSACHATH CYIIHOCTh (PU3NUECKUX U XUMUYECKUX SBJICHUH C
TOYKH 3PEHUSI aTOMHO-MOJIEKYJIIPHOTO YYEHHUS C
HCIIOJIb30BAaHUEM BU3yaJIbHOW OIIOPHI.

KnaccudunupoBath XuMudeckre peakliuu (110 YUCIy U COCTaBY
pearupyromux 1 00pa3yroIIruxcs BELIECTB) ¢ ONOPOi Ha
CXEMBI.

CoctaBiath hopMyJibl OMHAPHBIX BEIIECTB 110 BAIEHTHOCTU U
OTpPEENATh BaJIEHTHOCTH 110 ()OpMyJiaM BEIIECTB C OMOPO Ha
aJITOPUTM Y4eOHBIX JIeHCTBUH.

PaccraBisaTh k03 PUIMEHTHI B ypaBHEHUSIX XUMHUECKUX
peakuuii ¢ ONopoi Ha aNrOPUTM yUEOHBIX 1EHCTBUM.

CnenoBatb paBuiIaM MOJIb30BaHUS XUMUYECKOH MOCY0N U
71a00paToOpHBIM 000PYAOBaHKEM, a TAKXKe MpaBUIaM OOpalleHHs
C BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUAMHU 110
BBIITOJTHEHUIO JTA0OPATOPHBIX XUMHUYECKHUX OIBITOB 10T
KOHTPOJIEM IIEAarora.

Hcnonb30BaTh Ipu BHITOTHEHUN YUEOHBIX 3a/laHUM U B
IIPOLIECCE UCCIEN0BATENBCKOM AESITEIBHOCTH
HAY4YHO-TIOMYJISIPHYIO JIUTEPATYPy XUMUYECKOIO COAEP KAHMS,
CIIPaBOYHBIE MaTepuabl, pecypchbl IHTepHETA oA
PYKOBOJCTBOM II€Jarora.



Tema 3. Bo3ayx.
Kucaopoa. Ilonsitue 00
OKCHIAX

(54)

KHCJIOTOM).
Moaenu aToMOB U MOJIEKY T

[TpakTuyeckas pabora Ne3 [Ipu3Haku nmpoTeKkaHus
XUMHYECKUX PEAKIUI

Buruuciaenust

— OTHOCHUTEJIBLHON MOJIEKYJIIPHON MACChI
BCIIECTB;

— MacCOBOM JIOJIM XMMHYECKOT'0 JIEMEHTA 110
dbopMyIie coeTuHEHUS.

BeicTpanBath pa3BEpHYThIE IICEMEHHBIE U YCTHBIE OTBETHI C
OTOpOil Ha HH(pOPMAIUIO U3 YUeOHHKA U CIIPAaBOYHBIX
MaTEpHajIOB, IPAMOTHO UCIIOJIb30BaTh N3y4YECHHBIN
MOHATUMHBIN annapar Kypca XUMUHU

Pa3nen 2. BaxkHeiimme npeacTaBuTe I HeopraHueckux Bemects (30 1)

Boznyx — cmech razos. CocraB Bo3ryxa.
Kucnopoa — snemeHT u npocroe Belle-

cTBO. O30H — *annoTponHasi MO (HUKAIIS
kuciopoaa. *Haxoxaenue Kuciaopoja B Ipupoe,
¢bu3nvecKkre 1 XUMHYECKUE CBOMCTBA (PEaKIiu
OKHCJICHUs, TOpeHHe). Y CII0BUS BOSHUKHOBEHUS U
npekpaieHus ropeans. [lonsTie 06 oxcumax.
*CriocoObl 1oJTyueHHst KUCIOPoAa B 1abOpaTopuu
Y TIpoMBIIUIeHHOCTH. * [IpruMeHenne Kuciopoa.
KpyroBopot kuciaopozaa B Ipupoze.

*TermoBoit 2 HeKT XUMUIECKON PeaKIInH,
MOHATHE O TEPMOXUMUYECKOM YPaBHEHUH, IK30*-
Y DHJIOTEPMUYECKHUX PEaKIUsIX.

*TonnuBo (HeTh, yroyb U MeTaH). 3arpsi3HeHe
BO3/yXa, CIIOCOOBI €T0 MPEI0TBPAICHHS.
Ycunenue napHUKOBOro 3pdexra, pazpyiieHue
030HOBOTO CJ104. *

JdemMoHcTpanuu

B3aumopeiictue hochopa, cepsr u xemnesa ¢
KHUCIOPOAOM (BO3MOKHO MCIOIb30BAHUE
BHJICOOTIBITOB).

PackpbIBaTh CMBICI U3y9aeMbIX MOHSATHI U IPUMEHSITH 3TH
TIOHSATHS TIPH ONIMCAHUU CBOMCTB BEIIECTB M UX MPEBPAIICHUI C
MCIIOJIb30BAHNEM OIOPHBIX CJIOB U KITHIIIC.

XapakTepu3oBaTh (OMUCHIBATH)C ONOPOLL HA NIAH, CXEMY,
KPamKyro 3anuch
COCTaB BO3lyXa, (PU3HUYECKHE U XU-MHUYECKHE CBOMCTBA
KHCJIOPO/Ia, CIIOCOOBI €T0 MOTyYeH s, IPUMEHEHNE 1 3HAYCHHE
B MIPUPOJIC U )KU3HU UETOBEKA.

Cpasnusamsv peakyuu 20peHUsi U MeONeHHO20 OKUCTEHUS C
MpeIBapUTENbHBIM 00CY X ICHUEM TapaMeTPOB CPaBHEHHUSI.

Cobupats pUOOPHI TSI MTOTYICHHS KHCIIOPO/Ia (BRITECHEHUEM
BOJIBI M BO3/IyXa).

Pacrio3naBath ONMBITHBIM ITYTEM KHCIIOPO/T TIOJT KOHTPOJIEM
nejarora.

Hcrnonb30BaTh XUMHYECKYIO CUMBOIIAKY JJIS COCTABIICHUS
(dbopMyI1 BEelIeCTB, MOJICKYJISIPHBIX YPABHEHU XUMHUECKHUX
peaKkuuii ¢ y4acTUEM KHCIOPO/Ia.

OOBSCHATH CYIIHOCTh SKOJIOTHUECKUX MPOOIIEM, CBSI3aHHBIX C
3arpsi3HEHUEM BO3/TyXa.

CrnenoBatb npaBuiIaM O6e30MacHOi paboThl B TabOpaTOpHH MpH
WCTIOJIh30BAHUU XUMHUECKOM MTOCY Il U 000PYIOBAHUS TIO]]
KOHTPOJIEM TIe/Iarora, a TakyKe MpaBuiiaM OOpaIIeHus C



Tema 4. Bogopona.
ITonsiTHe 0 KHCIOTAX
M COJISIX

(54)

Omnpenenenne conep:kaHus KUCIOPOIa B BO3LYXE.
OnbIThI, JEMOHCTPUPYIOLIUE YCIOBUS
BO3HUKHOBEHHMS U NIPEKPALLEHUS TOPEHHUS.

JlaGopaTropHble H MpaKTH4YecKHe padoThl
JIaGopaTOpHBIH OMBIT:

O3HakoMJIeHHEe ¢ 00pa3aMi OKCHJIOB.
[IpakTuyeckas padora:

No 4. TTonyueHnue Kuciopoaa, U3y4eHue ero
CBOMCTB.

Boruucienust

— MOJIEKYJISIPHOM MacChl KUCIIOPO/Ia U 030HA Ha
OCHOBAaHWM aTOMHOM MacChl XMMHYECKOT'O
3JIEMCHTA

Bomopon — aieMeHT 1 MpoCcToe BEIIeCTBO.
Haxoxenue B mpupoie, Gu3NIecKue u
XUMHUYECKHE CBOMCTBA (HA IpUMEPE
B3aMMOJIEHCTBHSA C HEMETA/UIAMHA H OKCHUIAMH
METaJJIOB), IPUMEHEHHUE, *CroCcCO0bI MOMTydeHus. *
IToHsATHE O KUCIOTAX U COJIAX.

JdemMoHcTpauuu

[Tonyuyenue, cobupanue 1 pacrio3HaBaHHe
BOJIOpOAA.

I'openue Bogopona.

B3aumoneiictBue Bogopoaa ¢ okcuaom meau(1l).

JlabopaTopHble U IPaKTHYeCKHe PadoThl
JlaGopaTOpHBIH OTIBIT:

B3anmMopeiicTBie KUCIOT ¢ METaJUIaMHU.
[IpakTuueckas pabora:

Ne 5. Ilomyuenue Bogoposa, U3y4eHUE €Ero
CBOMCTB.

Breruuncienus
— MOJIEKYJISIPHOM MaccChl BEIIECTBA HA OCHOBAaHUHU

TOPIOYMMHU BEILIECTBAMU B OBITY.

[1nanupoBaTh U OCYILIECTBIIATH HA IPAKTUKE XUMUYECKHE
AKCIIEPUMEHTBHI, IPOBOUTH HAOIIOACHHUS, J€NIaTh BBIBOIBI IO
pe3yJibTaTaM 3KCIEPUMEHTA 110J] pyKOBOJICTBOM I1€arora.

YyacTBOBaTh B COBMECTHOM paboTe B IpymIie.

Vcronp30BaTh NpH BHIOTHEHUN YUEOHBIX 3a/IaHUH U B
MIPOLIECCE UCCIIEI0BATENbCKON JEATEIbHOCTH Hay4YHO-
HOMYJISIPHYIO JIUTEPATyPy XMMHUECKOTO COJEpKaHUS,
CIIpaBOYHBIEC MaTepualbl, pecypcsl HTEepHETa 101
PYKOBOJICTBOM I€Jarora.

BricTpanBath pa3BEpHyThIE MICHMEHHBIE U YCTHBIE OTBETHI C
0Iopoii Ha HH(popMaLHIO U3 y4eOHHKA U CIIPABOYHBIX
MaTepHaJIioB C OMOPOil Ha IJIaH, TPAMOTHO UCIIOJIB30BaTh
M3Y4CHHBINM TOHATUHWHBIN anmapar Kypca XuMuu

PackpbIBaTh CMBICI U3y4aeMbIX MOHATHI U IPUMEHSTH 9TU
MOHSTHSI IPU ONMCAHUU CBOMCTB BEIIECTB U UX MPEBPALLEHUH.

XapakTepu3oBatTh (ONMUCHIBATh) (HU3MUECKUE U XUMUYECKUE
CBOICTBA BOJOPO/A, CIIOCOOBI €T0 MOIyYeHHs], TPUMEHEHHE C
OTIOPOil Ha MJIaH, KPaTKYIO 3aIlUCh, CXEMY.

Cobupats mpubOp M5t TOTYYESHHS BOJOPO/IA C UCTIOJIb30BAHUEM
BU3YaJIbHOW OTIOPBI

Hcnonb30BaTh XUMUUECKYIO CUMBOJIUKY JJIS COCTABIICHUS
(dbopMyI1 BEeLIeCTB, MOJIEKYJISIPHBIX YPAaBHEHUIH XUMHUYECKUX
peaKkuuii ¢ yyacTUeM BOAOPOJa C ONIOPON HA AIITOPUTM.

CrnenoBatpk npaBuiaM 6e30macHOi paboThl B 1abOpaTOpUH MU
MCIOJIb30BaHUU XUMHUYECKOM MOCY bl U 000pyA0BaHUS MO
KOHTPOJIEM I€Iarora., a TakXke MpaBuiaM oOpaleHus ¢
TOPIOYMMH BELLIECTBAMH B OBITY

[1nannpoBaTh U OCYIIECTBIATH Ha IPAKTUKE XMMUYECKUE
AKCIIEPUMEHTBI, IPOBOIUTH HAOIIOICHUS, 1E€1aTh BBIBOBI 110
pe3yabTaTaM dKCIIEPUMEHTA 10/l PyKOBOACTBOM II€arora ¢
o0cy>k/IeHrneM Tu1aHa padoThl, C MCIOJIb30BAHUEM KITUIIIE.

VY4acTBOBaTH B COBMECTHOI paboTe B rpymIe.

[1naHupoBaTh U OCYIIECTBIATH HA MPAKTUKE XUMUYECKHE



Tema 5.
KoanuecTBeHHBIE

OTHOILICHUA B XUMHH
(4 1)

aTOMHOM MacChl XMMHYECKHUX 3JIEMESHTOB

KommuectBo BemecrBa. Monb. MossipHast Macca.

3akoH ABoraapo. MosspHbIid 00bEM ra3oB.
Pacuérel M0 XMUMUYECKUM yPABHEHUSM.

JdemoHcTpauust
OOpa3ibl BemecTB KOJIMYECTBOM | MOJIb.

Brruuciaenus

— 00B€Ma, KOJIMYECTBA BEIIECTBA T'a3a 110 €ro
M3BECTHOMY KOJIMYECTBY BEIIECTBA WU O0BEMY;
— 00BEMOB ra3oB 0 YPaBHEHUIO PEaKIIUU Ha
OCHOBE 3aKOHAa 00BEMHEIX OTHOIIIEHUH Ta30B

HKCIEPUMEHTBI, IPOBOIUTH HAOIIOICHUS, 1E1aTh BBIBOBI 110
pe3yabTaTaM dKCIIEpUMEHTA.
VY4acTBOBaTh B COBMECTHOM paboTe B Ipyrmie

PackpbiBaTh CMBICI NU3y4aeMbIX TOHATHI U IPUMEHATH 3TH
MOHATHSA, & TAKKE U3YUEHHBIE 3aKOHBI U TEOPUU ISl PELLICHUS
pacuéTHBIX 3a7a4u ¢ IIOMOIIIbIO Melarora.

Brruucaste MOJISIpHYIO Maccy BELIECTB; KOJMYECTBO BEIIECTBA,
00BEM raza, Maccy BelIECTBa ¢ OMIOPOi Ha oOpasell, Ha
bopMyIIbI,

[IpoBoaUTH pacuéThl 110 YpaBHEHUSAM XUMUYECKUX PEAKIUI C
omopoi Ha 00pasell, aNropuT™M yueOHbBIX NeHCTBHI:
KOJIMYECTBA, 00bEMa, MacChl BEIIECTBA [10 U3BECTHOMY
KOJIMYECTBY, 00BEMY, MacCe peareHTOB WM MPOTYKTOB
peaxkuuu.

BricTpauBarh pa3BEpHYThIE MMCbMEHHBIE U YCTHBIE OTBETHI C
ONOpOM Ha UH-
dbopmanuio u3 yueOHUKA U CIIPABOYHBIX MaT€pPHAaIOB, TPAMOTHO
WCII0JIb30BaTh U3Y4YEHHBIN IOHATUNHBIN annapar Kypca XUMHH ¢
IIOMOILIBIO NIEIArora.



Tema 6. Boaa.
PacrBopsbl. Ilonsitue 00
OCHOBaHHSX

(54)

Bona, ee cocraB, cTpoeHHE, MOJIEKYIIBI.
dusnueckue cBoiicTBa BOOBL. *AHAIN3 U CUHTE3 —
METO/bl U3YUEHHUS COCTaBa BOJBL. *

XUMHUYECKHE CBOUCTBA BOJLI

(paznoxeHue, peakiuy ¢ HaTPUEM, OKCHIOM
KaJbLHUsl, OKCUIAOM cephl [V.

CocraB ocHoBanui. [TonsiTue 00 MHIUKATOpaX.
*Bona Kak pacTBOpHUTENb.* PacTBOpHL
*PacTBOpUMOCTH BelecTB B Bojie. *
*HachIleHHbIC U HCHACHIIICHHBIC PACTBOPBL. *
MaccoBas 1071 BEIIeCTBa B pacTBOpe.

*PoJib pacTBOPOB B MPUPOJIC U B )KU3HU YEITOBEKA.
KpyroBopoT BojbI B ipupoie. *3arps3HeHne
MPUPOIHBIX BoA. OXpaHa M OYMCTKA IPUPOTHBIX
BOJI.

JdeMoHcTpanun

DNEeKTPOoJIN3 BOBL, CHHTE3 BOJIbI; B3aUMOJICUCTBUE
BozbI ¢ Metauiamu (Na, Ca) (BO3MOKHO
HCIIO0JIH30BaHNUE BUICOMATEPHAIIOB).

PactBopeHue BelecTs ¢ pa3nuyHoOn
PacTBOPUMOCTBHIO.

UccnegoBanue pacTBOPOB KUCIOT U IIETOUEH €
MTOMOIIIBIO UHIUKATOPOB.

JlabopaTopHble U IpaKTHYeCKHe PadoThl
[IpakTuueckas padora:

Ne 6. IIpuroroBieHne pacTBOPOB € ONPEAECIEHHOM
MAacCOBOM J0JIei paCTBOPEHHOTO BEILIECTBA.

Boruucienus
— C UCIIOJIB30BAaHUEM ITOHITHUS «MaccoBas I0JId
BEILIECTBA B PACTBOPEN

PackpbIBaTh CMBICT N3y4aeMBbIX TOHATUN U IPUMEHSATH 3TH
IIOHATUSA IIPU ONMCAHUM CBOMCTB BELIECTB U UX NPEBPALCHUN C
MTOMOILIBIO TIEAArora.

XapakTepu3oBarh (PU3NUECKUE U XUMUYECKUE CBOWCTBA BOJIHI,
€€ poJib KaK pacTBOPUTEIS B IPUPOAHBIX IPOLIECCAX C OMOPOU
HAa IUUIaH U CXEMY.

CocTaBisATh ypaBHEHUS XUMUYECKUX PEAKLIUNA C yYaCTUEM BOJIbI
C OIIOpOM Ha CXeMYy.

OOBACHATH CYIIHOCTh 9KOJIOTHUYECKUX MPOOIIEM, CBSI3aHHBIX C
3arpsi3HEHUEM MTPUPOTHBIX BOJI, CIIOCOOBI OYHCTKU BOJIBI OT
IpuMecei, MepbI IO OXPAaHE BOJI OT 3arps3HEHUs [1OCIIe
IIPEABAPUTEIIBHOIO CTPYKTYPHUPOBAHUS MaTepuaa.

[InanupoBaTh U OCYHIECTBIATH HA IPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBI, IPOBOIUTH HAOIIOAEHHUS], JIENIaTh BbI-

BOJIbI 10 PE3YJIbTATaM 3KCIEPUMEHTA MOl KOHTPOJIEM
IIeJ1arora, ¢ UCIoJIb30BaHUEM KIIMLIE.

CrnenoBath paBuiiaM 6e301macHoi paboThl B 1a00paToOpuu Ipu
MCIOJIb30BAaHUU XUMUYECKOM MOCY bl U 000pYAOBaHUS TO]T
KOHTPOJIEM II€J1arora.

[IpoBOaUTH BBIUUCIIEHUS C IPUMEHEHUEM TIOHATHS «MACCOBAs
JI0JIs1 BEIIECTBA B PACTBOPE» € ONMOPOM Ha POPMYJIBL.

Hcnonb30BaTh npu BHIMOTHEHUH YUEOHBIX 3a/1aHUM U B
IIPOLIECCE UCCIIEN0BATEIBCKON AEATEIbHOCTH HAyYHO-
MOIYJISIPHYIO JINTEPATYPY XUMHUYECKOTO COAEPKAHMUS,
CIIpaBOYHBIE MaTepHaIIbI, pecypchl IHTEpHETA TOA
PYKOBOZCTBOM II€[arora.

BricTpanBath pa3BEpHYThIE MUCHbMEHHBIE U YCTHBIE OTBETHI C
omopoi Ha HHPOPMAITUIO U3 YUeOHHKA U CIIPABOYHBIX
MaTepHaloB, FPAMOTHO UCIOJIb30BaTh U3YYEHHBIN
MOHATUMHBIN aIllapar Kypca XUMHUU IIOCIE IPEABAPUTEIBHOTO
CTPYKTYpHUPOBAHUS MaTepuaia



Tema 7. OcHOBHbBIE
KJIACCHI
HEOPraHM4YeCcKuX
coeMHEeHu

(11 )

Krnaccudukanus HeopraHMuecKux COeAMHEHUN.
Oxcunpl: coctas, KnaccupuKaiys (OCHOBHBIE,
KHCJIOTHBIE, *aMdoTepHbIe, Hecoeoopa3yronme Ha
npumepe okcuaa yriepona Il u okcuaa asora I,
HoMmeHknarypa. [lomyuenue® okcunos
(B3auMoJIeHiCTBHE C BOJIOM, KMCIOTaMH,
IeJI049aMu ).

OcHoBaHUs: cOCTaB, KIaccupuKays (IeI0YH U
HEPacTBOPUMbIE OCHOBAHUS ), HOMEHKJIATYpA.
Kucnotsr: cocras, kiiaccudukaims, HOMEHKJIATYpa,
¢bu3nuecKkrue 1 XMMUYeCKHe CBOMNCTBA
(B3auMO/IeHiCTBHE C OCHOBHBIMU OKCHIAMH COJISIMH
Ha IIpUMEPE COJITHON M CEpHOM KHUCIIOT), *CrocoObI
MOJTy9eHUs. * Psii akTHBHOCTH METaJLIOB.

Conu (cpenHue): HOMEHKIATYpa, *crocoObl
MOJTyYeHUsS ™, B3aMMOJIEUCTBHUE COJICH C METaJlJIaMU,
KHCIIOTaMH, IIETI0YaMU U COJISIMH.

I'enernueckas CBSI3b MEXKAY KIacCaMH
HEOPraHWYECKUX coeMHeHni. [ eneTnueckue
psnsl. [lonarue 06 ambOTepHBIX THAPOKCHUIAX HA
IpUMepe ITMHKA ¥ ATIOMUHUS. XUMHYECKHC
CBOICTBA - B3aUMO/ICHCTBHE C KUCIOTaMHU U
menodaMu. PaznokeHue nmpu HarpeBaHUU.

JdemoHcTpanuu

OO6pa3ibl HEOPraHMYECKUX BEIIECTB PA3IMUHBIX
KJIaCCOB.

B3aumopeiicTBre pacTBopa CEpHOM KUCIOTHI C
okcugom meau(Il).

Peakuus HelTpanuzanuu.

BriTecHeHrne oqHOrO MeTaia ApyruM U3 pacTBOpa
COJIN.

JlabopaTopHble U IpaKTHYeCKue padoThl
JlaGopaTopHBIE OTIBITHI:

Onpenenenre OCHOBHBIX KJIACCOB HEOPTaHUUECKUX COSIMHEHHMA
o mabIIoHY.

CocraBiieHre cXeM CTPOEHUSI OCHOBHBIX KJIaCCOB
HEOPTaHUYECKUX COCTUHEHUN Ha OCHOBE ONpEICIICHHUS.

Cocrasiienue ¢GopMyJl OCHOBHBIX KJIACCOB HEOPTraHMYECKHUX
COCIMHEHUM U HA3bIBAaHUE UX 110 MEXAYHAPOIHOU U
TPUBHAJIbHOI HOMEHKJIATYPE C UCIIOJIB30BAaHUEM OIPEICTICHUS U
TaOJIUIIBI PACTBOPUMOCTH.

KnaccudunupoBanue n3ydyaeMbIX BEIIECTB I10 COCTaBY U
ceoticmeam ¢ OTOPOH Ha OTPECIICHHUS, CXEMbI U TAOIUITY
pPacTBOPUMOCTH.

CocrapnieHue TaOIHIbl TEHETUYECKUX PSJIOB U CXEMBI
«"eneTrueckas B3aMOCBSI3b OCHOBHBIX KJIACCOB
HEOPraHMYECKUX COCIMHEHUI» T0J] PyKOBOICTBOM IE/Iarora.
[IporHo3upoBanue CBOKWCTB BEIIECTB HA OCHOBE OOIITNX
XUMHUYECKHX CBOMCTB M3YYEHHBIX KJIACCOB, TPYII BEIIECTB, K
KOTOPBIM OHH OTHOCATCS C UCIIOIb30BAaHHUEM CXEMBbI
«I"eneTrueckas B3aMOCBSI3b OCHOBHBIX KJIACCOB
HEOPraHMYECKUX COCIMHEHUI» T0J] PyKOBOICTBOM IE/Iarora.
CocraBieHne MOJIEKYJISIPHBIX YpaBHEHHH peakiui,
WLTIOCTPUPYIOMIMX XUMHYECKHE CBOMCTBA H3yYCHHBIX KIacCOB U
Ccnocobbl noJiyvens BeIeCTB U3YUCHHBIX KIIACCOB, TPy, a
TaKXKe MOJITBEPKTAIONINX TEHETHUECKYIO B3aUMOCBSI3b MEKIY
HUMH, C OIIOPOM Ha BepOaJIbHYIO CXEMY B KaueCTBE 3pUTEIbHOMN
OTIOPHI.

CocraBiieHne MOJIEKYJISIPHBIX YpaBHEHHUH peakiuii o cxemam ¢
MPEIBAPUTEILHBIM 00CYXKIEHUEM BBIOOpA pearupyroninx
BEILIECTB.

Brranciienue mo ypaBHEHUSIM XUMHUECKUX PEAKIINH KOJTMYECTBA,
00bEMa, Macchl BEIIECTBA 110 KOJIUYECTBY, 00bEMY, Macce
pPEareHToB WU MPOIYKTOB PEAKIUH 110 aJTOPUTMY .
[InaHupoBaHue U OCYLIECTBICHHE HA MPAKTHKE XUMHUYECKOTO
AKCIIEPUMEHTA ¥ HAOIIOJICHUS TI0]] PyKOBOJICTBOM yUHUTEIISI.
®opMysIMpoBaHUE BHIBOJOB MO Pe3yJIbTaTaM SKCIIEPUMEHTA C



B3aumoseiicTBue KUCIOT C METallIaMHu.
[Tonydyenne HepacTBOPUMBIX OCHOBAHHIA.
B3aumopeiicTBre HEpaCTBOPUMBIX OCHOBAHUM C
KHUCJIOTaMHU.

Paznoxenue ruapokcuna meau(Il) mpu
HarpeBaHUMU.

[IpakTuueckas pabora:

Ne 7. PelieHue 3KCriepUMEHTANIBHBIX 3a/a4 110 TEME
«OCHOBHBIE KJIACChl HEOPTAHUUECKUX
COEMHEHUIN.

Breruucienus
— I10 YPaBHEHUSIM XUMUYECKUX PEaKui

UCIIOJIb30BAaHUEM OIMOPHBIX CIIOB.
@®opMyIUpPOBaHUE C IOMOIIBIO [1€]ar0ra U BHIOJIHEHNUE IIPABUII
6e3omacHoil paboThl B 1a00PAaTOPUU MTPU UCIIONIB30BAHUN
XHUMHAYECKOH MOCY/Ibl M 000pyIOBaHHUS.

Hcnonb30Banue npu BHINOTHEHUH YU€OHBIX 3aJJaHUM U B
IIPOLIECCE UCCIIEA0BATENBCKON 1EATEIBHOCTH HAYYHO-
HOIYJISIPHOM TUTEpaTyphl XUMHUYECKOTO COJIEPKaHuUs,
CIpaBOYHbIE MaTepuaibl, pecypchl IHTEpHETa, OCYILIECTBICHHE
BbIOOpA MOJ1 PYKOBOJACTBOM II€/1arora.

BricTpanBanue pa3BEPHYTHIX MMCHbMEHHBIX U YCTHBIX OTBETOB C
ornopoi Ha UHPOPMAIIHIO U3 YUYeOHHKA U CITPABOYHBIX
MaTepuaioB, FPaMOTHOE UCIOIb30BaHUE U3yUEHHOIO
MOHSITUWHOTO ammapaTa Kypca XMMHUU C UCIIOJIb30BAHUEM IUIaHA,
OINOPHBIX CJIOB, AITOPUTMA.

Paznen 3. [lepuonnyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1emeHToB . . Menneneena.
Ctpoenne aToMoB. XuUMH4ecKas cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHBIE peaknuu (15 u)

Tema 8.
IMepuoguyeckuii 3aK0H
u Ilepuoanueckas
CHCTEeMa XUMHYECKHX
3JIEMEHTOB

J. 1. Menaese-eBa.
Ctpoenne aToma (7 4)

IlepBble MOMBITKYU KJIACCU(PUKALIUMNA XUMUYECKUX
anemMeHTOB. [IoHATHE O rpynnax cXOAHbIX
AJIEMEHTOB (ILLEJIOYHBIE U IEITOYHO3EMETIbHBIE
METaJIJIbl, TaJIOTE€Hbl, UHEPTHBIE ra3bl).
*3J1eMeHTBI, KOTOpble 00pa3yIoT

am(poTepHbIE OKCUABI U TUAPOKCUIBL. *
IIepnonnueckuit 3akoH u Ilepuonu-yeckas cucrema
xuMuueckux ayemeHToB 1. Y. Meneneena.
[Iepuonsl, rpynmsl, noarpynnsl. OuU3nyeckuii
CMBICII TOPSIAKOBOTO HOMEPA JIEMEHTA, HOMEPOB
nepuoja U rpymnimsl.

Crpoenue atomoB. CocTaB aTOMHBIX SJIEP.
*N3otonsl. *DnekTpoHbl. CTpOEHUE IITEKTPOHHBIX
000J104€K aTOMOB TEePBBIX 20 XUMUYECKUX
a1eMeHTOB lleproanyeckon cucTeMbl

PackpbIBaTh CMBICI IEPHOAMYECKOTO 3aKOHA MOJT PYKOBOJCTBOM
nearora.

[ToHrMaTh CyIIeCTBOBaHUE MEPUOANYCCKON 3aBUCHMOCTH
CBOMCTB XUMHUYECKHUX AJIEMEHTOB (U3MEHEHHUE PaJIIyCOB
aTOMOB U 3JICKTPOOTPHUIIATEILHOCTH ) U MX COSUHEHHI OT
MIOJIOYKCHHS B TICPUOIUYECKOM CHCTEME M CTPOCHHSI aTOMA C
UCTIOJIB30BAHUEM CXEM U TAOJIHII.

YcTaHaBiIuBaThL CBI3b MCKAY MOJOKCHUEM J3JICMCHTA B
MIEPUOIUICCKOM CHCTEME U CTPOSHHEM €ro aToMa (COCTaB U
3apsi aapa, o0IIee YKCI0 JSKTPOHOB U pacipeieieHHe uX 1o
AIIEKTPOHHBIM CJIOSIM) 110 00pa3Ily.

[Iporno3upoBath XapakTep U3MEHEHHS! CBOMCTB AJIEMEHTOB U HX
COCJIMHEHUH 10 rpymnmnamM u nepuojam [lepuonndeckoit
CHCTEMBI C TIOMOIIIBIO TIearora.

XapakTepu30BaTh XUMHUUECKUE IJIEMEHTBI TIEPBBIX TPEX



. . Menpeneena.

XapakTepucTuka XMMUYECKOTO 3JIEMEHTA I10 €r0
nojoxxeHuto B [lepuoanueckoit cucreme

. 1. Menneneena.

*3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB JIEMEHTOB
MaJIbIX IEPUOJIOB U TJIABHBIX MOATPYIII B
3aBUCUMOCTH OT aTOMHOTO (TIOPSITKOBOTO)
HOMepa.*

*3navenue [leprpoanueckoro 3akoHa

u [lepronueckoit CUCTEMbl XUMHUYECKHUX
3JIEMEHTOB JIJISl pa3BUTHUS HAYKU U IPAKTHKH.
. 1. MenneneeB — y4€HbIN, E€AAror u
rpakJaHuH. *

JdeMoHcTpanun

KopoTtkomneproanas v JuImHHOTIEpUOHTHAS (POPMBI
[Tepuoanueckoit CUCTEMbI XUMHUYECKUX 3JIEMEHTOB
. . Menneneena.

O3HakoMiIeHHE C 00pa3liaMyi METaJIIOB

1 HEMETAaJIIOB.

JlabopaTopHble U IPaKTHYeCKHe PadoThl
JlaGopaTOpHBIH OTIBIT:

B3aumoneiicTBue rujpokcuaa IUHKA ¢ PaCTBOPAMHU
KHMCJIOT U IEeJI0Yei

HEPUOJIOB, KaJIMsl, KaJIbLUs 10 UX HOJIO0KEHUIO
B [Iepnoanueckoii cucreme /. 1. Menneneesa.

CrnenoBatbk npaBuiaM 6e3011acHON paboThI B 1JaOOpaTOPUU IIPU
MCII0JIb30BaHUU XUMHUYECKOM MOCY bl U 000pyAOBaHUS MO
KOHTPOJIEM Iearora.

BricTpanBath pa3BEpHYThIE IICbMEHHBIE U YCTHBIE OTBETHI C
OIopoil Ha MH(OpMaLUIO U3 YUeOHHUKA U CIIPAaBOYHBIX
MaTepUajoB, IPaMOTHO UCIIOIb30BaTh N3yUYEHHBIN
HNOHATUIHBIN annapaT Kypca XMMHUU T10CJIE€ CTPYKTYPHUPOBAaHUS
MaTepHala ¢ UCIOIb30BAHUEM KIIUIIE.

Hcnonp30BaTh Opu BHIOJHEHUN YUEOHBIX 3a/laHUM TEKCThI
yueOHUKa [ociie CTPYKTYpUPOBaHUs MaTepuaa, ClipaBOYHbIe
matepuaisl (Ileproauueckyro cucTeMy XMMHYECKHX
anemenToB Jl. YI. Menzeneesa, Tabiuily pacTBOPUMOCTH
KHCJIOT, OCHOBAaHHM U CoJIel B BOJIE, SJIEKTPOXUMUYECKUN PsiJL
HaIpPsDKEHUN METAIIIOB).

Hcnonb30BaTh Opyu BHIOJHEHUN YYEOHBIX 3a/laHUM U B
polecce UCcCIe10BaTeNbCKOM 1eATEIbHOCTH HAy4HO-
MOMYJISIPHYIO JIMTEPATYpy XUMHUECKOTO COJEpKaHUS,
CIIPaBOYHBIE MaTepUabl, pecypcel IHTepHETa 1O
PYKOBOJICTBOM I€Jjarora



Tema 9. XumMuueckas
cBsI3b. OKHCJIUTETBHO-
BOCCTAHOBHTEJIbHBIE
peakuun

(8 1)

9 KJIACC

*DNEeKTPOOTPULIATEIIBHOCTH * aTOMOB XMMHUECKHUX
3JIEMEHTOB.

Xumuueckas cB3b (MOHHAs, KOBaJICHTHAsI MOJISIpHAs
Y KOBJICHTHAS HETIOJISIpHAsT ).

CreneHb OKUCIICHUS.
OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIINU
(OBP). IIpomecchl OKUCIEHUS U BOCCTAHOBJICHUS.
OKuCIUTENN U BOCCTAHOBUTEIH.

JdemMoHcTpanuu
OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE PEAKIUH:
TOpPEHHE, PEAKIIUH Pa3I0KEHUS, COEAUHEHMUSI

(2 g4 B HEmemto0, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

PackpbIBaTh CMBICI U3yYaeMbIX MOHSATHI MO PyKOBOJCTBOM
nearora.

OnpenensTb BUJI XMMUUYECKOM CBSI3U B COCTUHEHUH C
UCTIOJIb30BAHUEM CXEM.

Onpenensth cTeneHb OKUCICHUS! XUMUYECKOTO 3JIEMEHTa 10
dbopmyIie ero coeIMHEHHs ¢ UCTIOJIb30BAaHHUEM AJITOPUTMA.

OnpenensTs 3JeMeHT (BEIIeCTBO) — OKHUCIUTEINb U JIEMEHT
(BemiecTBO0) — BOCCTAHOBUTEIb.

OOBSACHATH CYIIHOCTH MPOLIECCOB OKUCIECHUSI M BOCCTAHOBIICHUSI.

CocCTaBiATh ANEKTPOHHBIN OanaHC ¢ y9E€TOM YHCIIa OTJAHHBIX U
MPUHSTHIX SJIEKTPOHOB.

CocTaBisTh ypaBHEHHE OKHUCIUTEIFHO-BOCCTAHOBUTEIILHON
PEaKIuu 1Mo aIropuTMy pazdopa OKUCIUTENIbHO-
BOCCTAHOBUTEJILHON PEAKIUU.

Hcnonb30Bath mpu BHIMOTHEHUH YUEOHBIX 3aJaHUI TEKCThI

ydeOHHUKa IocTie CTPYKTYPUPOBAHUS MaTepuaa, CipaBOYHbIe
MaTepuaibl (IEPUOIUYECKYIO CHCTEMY XUMUYECKUX FJIEMEHTOB
. 1. Menneneesa, TabJIMIly paCTBOPUMOCTH KUCIIOT, OCHOBAHHM
U COJIEH B BOJIE, MIEKTPOXUMUYECKHUN Pl HAIPSHKECHUI

METaJIJIOB).

IIpumepHbIe TEMBbI,
pacKpbIBaoLIue
JaHHBIN pa3jaen

NnporpamMmai,
U KOJIUYECTBO YaCOB,
OTBOAMMO€C HA X
H3y4yeHue

OcHoBHOE coaepKaHue

OcHoOBHBIE BUBI eSITeIbHOCTH
00y4aromuxcs




Pa3nen 1. BemecTBo u xumudeckue peakmun (17 u)

IToBTOpEHUE M
yriayoJenue 3HAHUMI
OCHOBHBIX pa3/ieJioB
Kypca 8 kiacca

(54)

[Tepuonuueckuii 3akoH. [lepuoauueckas cucrema
xuMuueckux anemeHToB M. Y. Meneneena.
CrpoeHne aTOMOB. 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB XMMUYECKUX DIEMEHTOB IIEPBBIX TPEX
NIEPUOJOB, KAIUs, KaIbLUs U UX

COEJIMHEHUI B COOTBETCTBUH C TMOJIOKEHUEM
JJIEMEHTOB B IIEPUOJAUYECKOM CUCTEME U CTPOCHUEM
UX aTOMOB.

Knaccugukanus 1 HOMEHKIaTypa HEOpraHMYECKUX
BELIECTB (MEXAyHa-pOIHAs U TPUBHUAIIbHAS).
XUMUYECKUE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K
Pa3IMYHbIM KJ1accaM HEOPTaHUYECKUX COEIMHEHUH,
UX T€HETUYECKas CBA3b HEOPTraHNYECKUX BELIECTB.
CrpoeHue BeliecTBa: BUJIbl XUMUYECKON CBSA3H U
TUIIBI KPUCTAIIIMUECKUX PEHIETOK. *3aBUCUMOCTh
CBOWCTB BEIIECTB OT UX CTPOCHHS. *
JdeMoHcTpanun

1. Moaenu KpUCTAIINYECKUX PEIIETOK
HEOPraHUYECKUX BEILECTB.

2. KopoTtkonepuoaHas v JUIMHHONIEpUOAHAs (hOPMBbI
Ileproanueckoi CUCTEMBI XUMUYECKUX YIEMEHTOB
. 1. MenneneeBa

XapakTepu3oBaTh XUMHYECKHUE 3JIEMEHTHI IIEPBBIX TPEX
MEPUOJIOB, KAJIUS U KAJIBLIHS 0 UX MOJIOKEHHUIO
B [lepnoanueckoit cucreme /1. 1. MenaeneeBa ¢ onopoit Ha
QITOPUTM.

KnaccudunupoBars 1 Ha3pIBaTh HEOPraHUUECKHUE BEIIECTBA
M3YYCHHBIX KJIACCOB C OMIOPOU HA CXEMY, TaOIUIy
PacTBOPUMOCTH.

OnuceIBaTh 0011IME€ XUMUYECKHE CBOMCTBA BEILIECTB
pa3IMYHBIX KJIACCOB, NOATBEPKAATh CBOMCTBA IPUMEPAMU
MOJIEKYJIIPHBIX YPaBHEHUH XUMUYECKHUX PEAKLUN C OIIOPOU
Ha CXEMY.

Ornpenenars BUA XUMUYECKON CBSI3U U THUI KPUCTAUTUYECKON
PEIETKN BELECTBA C OMIOPOIl Ha CXEMY.

[Iporuo3upoBath CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT UX
CTPOEHHUS MOCJe MPEeABAPUTENBHOTO pa3dopa.

BricTpauBath pa3BEpHYThIE TUCEMEHHBIC U YCTHBIE OTBETHI C
OIopoi Ha
nH(popMaLrIo U3 yueOHUKA U CIIPAaBOYHBIX MAaTEPHUAJIOB,
IPaMOTHO MCHOJIb30BaTh U3yUEHHBIN MOHATUNHBIN anmnapar
Kypca XUMHH.

Hcnonb30Bath mpy BHIOTHEHUH YYEOHBIX 3aJaHUH U B
MPOIIECCE UCCIIEOBATEHCKOMN ACITEIHPHOCTH HAYYHO-
MONYJIAPHYIO JIUTEPATYPY XUMUUYECKOTO CONECPKAHUSA,
CIIpaBOYHBIC MaTepHabl, pecypchl MHTepHETa 1101
PYKOBOJCTBOM I1€/1arora.




Tema 1. OcHOBHEIE
3aKOHOMEPHOCTH

XHMHYECKHX pPeaKkuuid
(4 9)

Krnaccudukanus XuMHUECKUX peaklui Mo pa3IndyHbIM
npu3HaKaM (TI0 YUCITy U COCTaBy yYacTBYIOLIMX B
peaKIu BEIIECTB, *1M0 TEIIOBOMY 3 (HEKTy, 1Mo
M3MEHEHHUIO CTENICHEH OKUCIICHHSI XUMHUIECKIX
AJIEMEHTOB, 110 OOPATUMOCTH, MO YYaCTUIO
Karanm3aropa).*™

*JK30- U PHIOTEPMUYECKUE PEAKIIUH,
TEPMOXHMHYECKUE ypaBHEHUs. [IoHATHE O CKOPOCTH
XUMHUYECKol peakuuu. [loHsTHE O TOMOT€HHBIX U
reTeporeHHbIX peakuusx. [lonstue 06 06paTuMbIx

1 HEOOpaTUMBIX XUMHUECKUX peakuusax. [Tonstue o
XUMHYECKOM paBHOBecUHU. DaKTOPHI, BIHSIONIAE HA
CKOPOCTh XUMUYECKOU PEAKIIUU U MOJIO0KECHHE
XMMHUYECKOI0 paBHOBecHs. *
OKHCINTENEHO-BOCCTAHOBUTEIBHBIC PEAKIIHH
(97eKTPOHHBIN OajlaHC OKUCITUTEIBHO-
BOCCTAaHOBUTEJILHON PEAKIIHH).

JdeMoHcTpanun

1. 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEAKIIMH OT
pa3NuYHbIX (PAaKTOPOB.

2. BoznelicTBue katanu3aTopa Ha CKOPOCTh
XMMHYECKON PEaKIINH.

3. I[Ipumepsl HEOOpPaTUMBIX U 0OPATUMBIX pEaKLUM.
4. CmelieHne paBHOBECUSI XMMHUYECKOM pPEaKIINU.

Breruucienus
— KOJIMYECTBa BellecTBa, 00bEMa i MacChl pEareHToOB
WJIY IPOAYKTOB [0 YPAaBHEHUSIM XUMHUYECKUX PEaKIUAN

PackpbIBaTh CMBICI N3y4aeMbIX MOHATHI U IPUMEHSTH 3TU
IIOHSITHSI IIPH OIIMCAHUM CBOMCTB BEIIECTB U UX
MpEBpAILICHUH.

KnaccudunupoBaTh XUMAYECKHE PEAKLIUH 110 Pa3THYHBIM
MIPU3HAKAM.

VYcTaHaBnMBaTh 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIIUU
OT pa3iNyYHbIX (PaKTOPOB MOJI PYKOBOJACTBOM YUUTEIIS.

[IporHo3upoBaTh BO3MOKHOCTH IIPOTEKAHUS XUMHUUECKHUX
MPEeBpALICHHUH B Pa3JIMYHBIX YCIOBUSIX M1OCIIE
npeIBapUTEeIbHON PaOOTHI.

OnpenensaTb OKUCIUTENb U BoccTaHOBUTENb B OBP.

CocTaBnTh NEKTPOHHBIN OaIaHC peakLUu.

[Tpou3BOINTE BBIYUCIECHUS 110 XUMUYECKUM YPABHEHUSIM 10
JIITOPUTMY.

BricTpanBath pa3BEpHYThIE MMCEMEHHBIE U YCTHBIE OTBETHI C
OTIOpOi Ha HHPOPMAITUIO U3 YUCOHHUKA H CITPABOYHBIX
MaTepuasoB, IPaMOTHO UCIOIb30BaTh N3yUYEHHBIH
MOHATUIMHBIN anmapar Kypca XuMHUH 10Ce
IIPEJIBAPUTENILHOTO CTPYKTYPUPOBAHUS MaTepUaa.

Hcnonb30Bath mpy BHIOTHEHUH YYEOHBIX 3aJaHUH U B

IIPOLIECCE UCCIIEN0BATENBCKON JEATENIBHOCTH HAyYHO-
HOIYJISIPHYIO JINTEPATYPy XUMHUYECKOTO COAECPKaHUS,
CIPaBOYHBIE MaTepualsbl, pecypcsl IHTEepHETa nocine
KOHCYJIbTAIIH C IIEAaroroMm.




Tema 2.
JIeKTPOJIUTHYECKAS
AUCCOMATIHSA.
XumMuyecKue peakiuu
B pacTBopax

(8 1)

Teopus 3MEKTPOJIUTUIECKON AUCCOIUALINH.
DNEKTPOIUTHI U HEIEKTPOIUTHI. KaTHOHBI, aHMOHBI.
*MexaHW3M JUCCOIMAIINN BEIIECTB C Pa3IMIHBIMU
BUJAMU XUMHUYECKOU CBsI3H. CTEreHb

nuccoranuu. *CHIbHBIC U CT1a0bIe SJIEKTPOJIUTHI.
Peakunu noHHOTO 0OMEHA, YCIIOBUS UX MPOTCKAHMSL.
HNounble ypaBHEHUS pEaKIUid.

XHUMHUYECKHE CBOMCTBA KMCIOT, OCHOBAHMM U COJICH B
CBETE MPEACTABICHUI 00 JIEKTPOTUTHICCKON
muccormanuu. Cpena pactopa. [lonarue o ruaposnunse
COJICH.

KadecTBeHHbIC peakii Ha KATHOHBI

Y aHUOHBI :XJIOPUA-, OpOMHUI, HO3HI-, CYIb(aT-,
KapOoHaT-, cuiIMKaT-Ppochar- aHMOHBL, THJIPOKCU/I-
HWOHBI KaTHOHBI aMMOHMS, MarHUs, KaJabIus,
ATIOMUHUS, JKene3a 2+, 3+ | IUHKA, MPUCYTCTBYIOIINE
B BOJIHBIX PacTBOpax..

JdeMoHcTpanun

DneKkTpruyecKasi MpOBOAUMOCTh PACTBOPOB BEIIECTB;
JBUKEHHE NOHOB B DJIEKTPUUECKOM II0JIE.

OMBITHL, WJUTFOCTPUPYIOIITHE TPU3HAKHN TPOTEKAHUS
peaxiuit HFOHHOTO OOMEeHa.

OMBITHI IO ONPEETICHUIO CPEIBI B PACTBOPAX COJIeH
(xJopuaa HaTpusi, KapOOHATa HATPUS, XJIOPHUIA
LIUHKA).

JlabopaTopHbIe H IPAKTHYECKHE

padoTbl

JIaGopaTopHBIii OMBIT:

Ne8Peakiuu HOHHOrO 0OOMEHa B pacTBOpax
JIEKTPOIUTOB: cynbdaTta meau(Il)

1 mENoYM, KapOoHaTa HATPUS U COJITHON KUCIIOTHI,
peaxkuus HeNTpaau3aluy MEKIY TMAPOKCUIOM Kalus
Y COJISTHOM KMCJIOTOM.

PackpbIBaTh CMBICIT H3Y4aeMBIX MOHATHH, @ TAKXKE CMBICI
TEOPUH JIEKTPOIUTUYECKON TUCCOLUALIMN C OTIOPOU Ha
CXEMBI.

OOBACHATH MPUYUHBI SJCKTPOIPOBOJ-

HOCTH BOJHBIX PACTBOPOB C IIOMOIIBIO II€J1arora.

CocTaBnaTh ypaBHEHHUS JUCCOLMALMH KUCIIOT, LIEIOUEl U
COJIEH, ITOJTHEIC
U COKpalIEHHbIE MOHHBIE YPABHEHUS XUMUYECKUX PEaKIIUM
MOHHOT'0 OOMEHa.

[1nanupoBaTh U OCYILIECTBIIATH HA IPAKTUKE XUMUYECKHE
HKCIEPUMEHTBI, IPOBOIUTH HAOIIOACHNUS, 1e/1aTh BBIBO/IbI
10 pe3yJIbTaTaM 3KCIEPUMEHTA MOCIIE MPEABAPUTEIILHON
paboTHI.

CrnenoBath npaBuiiaM 06€301acHoOi paboThl B 1aboparopuu
IIPU UCIIOJIb30BAaHUHM XMMUYECKOH MOCY/Ibl U 000PY10BaHUS
10J1 KOHTPOJIEM IEJarora.

[Ipon3BOANTH BBIYUCICHUS IO XUMUYECKUM YPaBHEHUSM.

BricTpanBathk pa3BépHYThIe NMCbMEHHBIE M YCTHBIE OTBETHI C
OTOpOi Ha HHPOPMAITUIO U3 YUCOHHUKA M CIIPABOYHBIX
MaTEepUajoB, FPAMOTHO UCIOJIb30BaTh N3yUYE€HHBIN
MOHATUIHBIN anmnapar Kypca XMMHUH I10CIIe
IIPEIBAPUTEIIBHOTO CTPYKTYPUPOBAaHUS MaTepraa.

Hcnonb30Bath pH BHINOJHEHUH YU€OHBIX 3aJaHUM U B
IIPOLIECCE MCCIIEN0BATENBCKON NEATEIIBHOCTH HayYHO-
MOMYJISIPHYIO JIUTEPATypy XMMHUECKOTO COJEpKaHus,
CIIPaBOYHBIE MaTepUasl, pecypcsl IHTepHETA ITocie
KOHCYJIbTAIlUH C [1€Jar0roM.




Ne9. KauecTBeHHbBIEC peaKIlUd HAa MOHBI B pACTBOPE.

IIpakTryeckas pabora:
Ne 1. Pemienue skcriepMMeHTaIbHBIX 3aa4 10 TEME.

Bruruucienus
— M0 YPaBHEHUSAM XUMHUUYECKUX PEAKIIMI

Paznen 2. HemeTa/uibl M UX coequHeHust (24 1)

Tema 3. O01man
XapaKTepUCTHKA
XMMHYECKHX 3JIEMEHTOB
VIIA-rpynmnsl.
I'ajorennl

(4 9)

OO0mmas xapakTepucTuka raoreHoB. OCOOCHHOCTH
CTPOEHHUSI ATOMOB TUX 3JIEMEHTOB, XapaKTEPHbIE AJIs
HUX CTeTeHu okucieHus. CtpoeHue u Gu3nveckue
CBOMCTBA MPOCTHIX BEIIECTB — IaJIO€HOB.
XHUMHUYECKUE CBOKMCTBA HA IIPUMEPE XJI0pa
(B3auMojielicTBYE C METaJUIaMU, HEMETaJIaMH
(BOZIOPOJIOM | KUCIIOPOAOM), *IiemogamMu™).
XnopoBogopoa. CosisiHast KHCIO0Ta, XUMUYECKUE
CBOWCTBa, *monydenue®, mpumenenue. KauectBeHHbIe
peakiuu Ha raloreHu1-uoHsl. *JlelicTBue xmopa u
XJIOPOBOJIOPO/Ia HAa OPraHU3M uesioBeka.™ Baxknenme
XJIOPUABI U UX HAXOXKJICHHUE B IPUPOJIE.

JdemMoHcTpauuu
Buneomarepuainsl: rajJoreHbl U UX COSMHEHUS.
OO6pa3sibl XJI0pUIOB.

JlaGopaTopHble M IpaKTHYeCKHEe PA0OThI
JIaGopaTopHBIii OMBIT:

Pacno3naBanue Xa0pua-nOHOB.

[IpakTruyeckas padora:

Ne 2. [TonyueHne COJSTHOM KUCIOTHI, U3y4YEHHE €€
CBOMCTB.

Breruucienus
10 YPABHEHUSM XMMHYECKUX PEAKIIU.

OOBsicHATH 00IIKE 3aKOHOMEPHOCTH B M3MEHEHHUHU CBOMCTB
HEMETAJUIOB U MX COECJMHEHUH B MpeJesax MajlbIX epHoI0B
¥ TJIaBHBIX NoArpymi [leproandeckoi CHCTEMbI XMMHUYECKIX
3JIEMEHTOB C YYETOM CTPOEHHSI UX aTOMOB € HCIIOJIb30BaHHEM
CXEMBI.

XapakTepu30BaTh PU3NUECKUE U XMMUYECKHE CBOWCTBA
MIPOCTHIX BEIIECTB raJOTeHOB (Ha MPUMEpE XJIOpa) U
CJIOXKHBIX BEILECTB (XJIOPOBOAOPOAA, XJIOPUIA HATPUS),
CHOCOOBI UX MOYYCHHS, TIPUMEHEHNE U 3HAYCHNUE B
IPUPOJIE U )KU3HU YEJIOBEKa MO0CiIe CTPYKTYPUPOBAHUS
MaTepHaa.

OmnpenensaTs raloreHu 1-MOHBI B PACTBOPE € UCIOJIb30BaHUEM
Tabyuipl "XapakTepHble peakuy Ha aHUOHBI'".

[TnannpoBaTh U OCYIIECTBIATH HA IPAKTUKE XMMUYECKUE
OKCTIEPUMEHTBI, TIPOBOIUTH HAOIOICHNS, JIETIaTh BBIBOJIBI TT0
pe3ysbTaTaM SKCIepUMEHTa MOCIIe MpeIBapUTEIbHOM
paboTHL.




Tema 4. O0mas
XapaKTepUCTHKA
XHMHUYECKHX JIEeMEHTOB
VIA-rpynnsl. Cepa u eé
coequHeHu (5 1)

OO6m1ast xapakTepucTuka 3JeMeHTOB VIA-Tpynimsl.
Oco0eHHOCTH CTPOSHUS AaTOMOB 3TUX JIEMEHTOB,
XapakTepHbIe JAJI HUX cTeneHu okuciaeHus. CTpoeHue
1 (PU3HYECKHE CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOPOJIa U CEpHI.

AmnoTpornHbie MOIU(DUKAIIK KHCIIOPOA U CEPHI.
XUMHUYECKHE CBOMCTBA cephl. BzaumoercTBue ¢
HEMEeTaJUIaMH - BOJOPOJOM U KUCIOPOJIOM,
MeTaJljlaMH, KOHLIEHTPUPOBAaHHBIMU a30THOU U CEpHOM
kucioramu. CepoBOIOpOI, CTPOCHHE, (hU3HUSCKUE

OOBACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB
a51eMeHTOB VIA-rpynmnsl ¥ X COEIMHEHUIN
C Y4€TOM CTPOEHMS UX aTOMOB C OIIOPOH Ha cXemy
"N3mMeHeHue paanycoB B moarpymnmnax".
XapakTepu3oBaTh (pU3HMUECKUE
¥ XUMHYECKHE CBOMCTBA MIPOCTOTO BEIIECTBA CEPhI U €€
COEMHEHUH (CepoBOOPO/A, OKCHJIOB CEPbI, CEPHOM
KHCIIOTHI, CyJIb(ATOB), CIIOCOOBI UX




Y XUMHUYECKHE CBOMCTBA (KUCIOTHBIE U
BOCCTaHOBUTENbHBIE). OKCHUJIBI CEPBI KaK
IIPEJCTaBUTENIN KUCIOTHBIX OKCUI0B. CepHas
KHCJI0Ta, (PU3NYECKHE U XUMHUECKUE CBOICTBA
(ob1ue Kak npeacTaBUTENs Kilacca KMUCIOT

u *cnenuduyeckune®),mpumenenne. CepHucTas
KHCJIOTA.

*XMMHYECKUE PEaKIINH, JIS)KAIIHE B OCHOBE
IIPOMBIIIJICHHOT'O CI10C00a NOJYYeHUsl CepHON
KHCJIOTHI. ATMapaTtsl U MPOTEKAIOIINE B HUX
npolecchl (Ha MpuMepe MPOU3BOACTBA CEPHOM
KHCIIOTHI). *

Counu cepHOM KUCIIOThI, KAYeCTBEHHAs! peaKIMs Ha
Cynb(haT-uoH.

HaxosxneHue cepbl U €€ COeIMHEHUI B IPUPOJIE.
*XUMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEeH Cpe/Ibl
COEAMHEHUSIMU Cepbl (KUCIOTHBIE TOKAH,
3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €ro
IIpe0TBPALLECHUS. *

JdemoHcTpanuu

Konnexkuuu (BumeomaTepuaiinl): cepa u eé
COEIMHEHMUSL.

OOyrinrBaHue caxapa 1o J1eHCTBUEM
KOHIIEHTPUPOBAHHOW CEPHON KUCIIOTHI.

JlaGopaTopHble M IpaKTHYeCKHEe PA0OThI
JIaGopaTopHBbI€ OTBITHI:

Oo6napyxenue cyib(aT-MOHOB.

B3aumoneiicTBue pa30aBiIeHHOM CepHOM KUCIOTHI C
LUHKOM. Bpruncjienus

110 YPaBHEHUSIM XUMHUECKHUX pEaKIMi

IIOJIyYEHUs], IPUMEHEHUE U 3HAYCHUE B IPUPOJIE U JKU3HU
YeJIOBEKa C ONOPOM HA CXEMY U ILIAH.

OmnpenensaTs HanuuKe Cyab(haT-nOHOB B PaCTBOPE.

OOBACHATH CYITHOCTh 3KOJIOTUYECKHUX MPOOIJIEM, CBSI3aHHBIX C
nepepaboTKOIN coeIMHEHUH cephl IOCie CTPYKTYPHPOBAHUS
Marepuana.

[InaHMpOBaTh U OCYIECTBIIATH HA IPAKTUKE XUMUYECKHE
HKCTIEPUMEHTBI, IIPOBOIUTH HAOIIOICHNUS, JIeTIaTh BBIBOIBI T10
pe3yabTaTaM dKCIIEPUMEHTA.

CnenoBatb npaBuiiaM 06e301acHoOi paboThl B 1aboparopuu
IIPU UCIIOJIb30BAaHUHM XUMUYECKOH MOCY/Ibl U 000PYy10BaHUS
I10J] pyKOBOJCTBOM II€AArora.

[Ipon3BOANTE BEIUMCIIEHUS 110 XUMUYECKUM YPABHEHUSIM 110
JIITOPUTMY.

Hcnonp30BaTh Opu BHITOJHEHUN YUEOHBIX 3alaHUM TEKCThI
yueOHuKa, cipaBouHble Matepuaisl ([lepuoauyeckyro
cucremMy Xumuyeckux 3iemeHToB [1. M. Menneneesa,
TaOJIUIy pPAaCTBOPUMOCTH KUCIIOT, OCHOBAaHUN U coJieit
B BOJIE, DJIEKTPOXUMUYECKUH sl HAIPSYKEHUI METAJUIOB).

Hcnonp30Bath NpH BEIOJHEHWH YUYEOHBIX 3a7jaHui U B
IIPOLIECCE MCCIEA0BATENBCKOM IEATENBHOCTH HAYYHO-
HOIYJIIPHYIO JINTEPATYPY XUMUYECKOTO COAEPIKaHus,
CIpaBOYHBIE MaTepHalbl, pecypchl IHTepHeTa rocine
KOHCYJIBTALlUH C TIEJar0roM




Tema 5. O6mas
XapaKTepUCTHKA
XMMHYECKHX 3J1eMeHTOB
VA-rpynnsl. A30T,
dochop u nx
COeIMHEeHUs

(7 1)

OO6m1as XxapakTeprucTHUKa 3JIEMEHTOB V A-TPYIIITHI.
OCOoOEHHOCTH CTPOEHUS ATOMOB 3TUX 3JIEMEHTOB,
XapaKTepHbIE ISl HUX CTEIEHNU OKHCIICHHUS.

A30T, pacripocTpaHeHHEe B IpUpoAe, GU3NIECKUE U
XUMHYecKHe cBoicTBa. KpyroBopot a3ora B mpupoe.
AMMHEaK, ero pu3nvYecKue 1 XUMHUYECKHE CBOMCTBA,
nojryyeHue u npuMmeHenue. Coau aMMOHHUS, UX
¢bu3nyecKkre 1 XUMHUECKUE CBOICTBA, IPUMEHEHUE.
KauecTBeHHast peakiysi Ha HOHbl aMMOHHUSL.

A30THas KUCIOTA, €€ (PU3MYECKHE U XUMUIECKHE
cBOMcTBa (00IIMe KaK MPeCTaBUTEIIs Kacca KUCIIOT
u *cnenmduueckue™).* A3oTucTast KUCIOTA.
Vcnonb30BaHue HUTPATOB U COJIEH aMMOHHUS B
KaueCcTBe MUHEPAJIbHBIX YI00peHui. *

XUMHUECKOE 3arpsi3HEHUE OKPYKaOLIEeH cpe/ibl
COCAMHEHUSIMH a30Ta (KUCIIOTHBIE JOXK/IH,
3arpsi3HEHUE BO3/lyXa, IOYBBI U BOJOEMOB).

docdop, *amnorponHsie Mogudukauu dpochopa*,
¢bu3nvecKre 1 XUMHYECKIE CBOMCTBA.

Oxcun pochopa(V) u pocdopnas kucinora,
¢bu3nvecKre 1 XUMHUYECKHE CBOMCTBA,
*nonydenue.**KauecTBeHHas peakuus Ha ¢pocdar-
HOHBI.*

*Hcnonb3oBanue pocdaroB B KaueCcTBE MUHEPAIbHBIX
ya00peHuil. *3arps3HeHne NpUpOIHbIX BOJOEMOB
¢docharamu.

JdemMoHcTpauuu

Komnexuu: pocdop n ux coeauneHus.
B3anmopeiicTBre KOHIIEHTPUPOBAHHON a30THOM
KHUCJIOTBI C MEJIBIO.

JlabGopaTopHble H MpaKkTHYeCKHe PadoThl
JIabopaTopHBIE OMBITHI:
1. BzaumonenicTsuie coneil aMMOHUS C IIETOYEIO.

OOBACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHNUHU CBOMCTB
3JIEMEHTOB VA-IpylIibl U UX COEAUHEHUN C YUETOM
CTPOEHHS UX aTOMOB.

XapakTepu30BaTh PU3NUECKUE U XMMUYECKHE CBOWCTBA
IPOCTHIX BEIIECTB a30Ta U (hochopa U UX COeAUHEHHH
(aMMHuaka, coyieii aMMOHHSI, A30THOW KHUCJIOThI, HUTPATOB,
okcuna dpochopa(V) u hochopHoit Kuciorsl, pocdaTon),
CHOCOOBI UX MOJYYCHHS, TIPUMEHEHUE U 3HAYCHNUE B
IIPUPOJIE U )KU3HU YEJIOBEKA C UCIIOJIb30BAHUEM CXEMBI.

OmnpenensiTb HOHBI aMMOHHUSA U (PocaT-nOHBI B PaCTBOPE C
UCIOJIb30BaHUEM TabIUIb! "XapaKkTepHbIe PEaKIMK Ha
KaTHOHBI M aHUOHBI".

OOBACHATH CYITHOCTh 3KOJIOTHYECKUX MPOOIIEM, CBS3aHHBIX C
HAXOXXJCHUEM COeIMHEHHH a30Ta u gocdopa B
OKpYyXarolleH cpeze.

[1nanupoBaTh U OCYLIECTBIIATH HA IPAKTUKE XUMUYECKHE
HKCIEPUMEHTBI, IPOBOIUTH HAOIIOACHNUS, 1e1aTh BBIBO/IbI
10 pe3yJIbTaTaM 3KCIIEPU-MEHTA.

CnenoBath npaBuiiaM 06€301acHoOi paboThl B 1aboparopuu
IIPU UCTIOJIb30BAaHUM XMMHUYECKON MOCY/Ibl U 000PYA0BAHHUS.

[Ipon3BOINTE BBIYUCIIEHUS [0 XUMUYECKUM YPABHEHUSIM.

Hcnonb30BaTh Npu BHITOJHEHUN YUEOHBIX 3a/laHUM TEKCThI
y4eOHUKa, CIIPaBOYHbIE MaTepUalbl (IEPUOIUIYECKYIO
cucreMy XxuMudeckux >ineMeHToB 1. 1. Menneneesa,
Ta0IUILy paCTBOPUMOCTH KUCJIOT, OCHOBaHUH U COJIEH B
BO/JI€, 2JIEKTPOXUMHUYECKUH psiji HAPSKEHUH METaJIOB).

Hcnonb30Bath Mpy BHINOJHEHUH YU€OHBIX 3aJJaHUM U B

MIPOLIECCE UCCIEN0BATENBCKON AEITEIBHOCTH HAYYHO-
MONYJISIPHYIO JIUTEPATYPY XUMUYECKOTO COACPIKAHNUS,
CIpaBOYHBIE MaTepHallbl, pecypcsl HTepHETa nocie
KOHCYJIbTAllMU C EAAroroM




2. O3HaKOMIICHHE C 00pa3liaMy a30THBIX U
bochopHBIX yI0OpEHHIA.

[TpakTnueckas padboTa:

Ne 10. I[Tonyyenne ammuaka, U3y4eHHUE €T0 CBOWUCTB.

Breruucienus
110 YPAaBHEHUSM XUMHYECKUX PEaKIui

Tema 6. O01asn
XapakTepuc-

THKA XHMHYECKHX
3j1eMeHTOB IVA-
rpynmnsl.

Yriaepoa u KpeMHUH U
HX COeTUHEHHS

(8 1)

VYraepon, aluloTpoInHbIe MOIUBUKAIIH rpaduT,
anMas. BzaumoneiicTBue ¢ MeramiaMu, HeMeTaulaMu,
KOHUEHTPUPOBAHHBIMU a30THOW U CEPHOW KUCIIOTaMHU,
pacrnpocTpaHeHHe B pupoe, pusndeckue u
XUMUYECKue cBorcTBa. Ancopoums. Kpyrosopot
yriepoja B MPHUPOJIE.

Oxcupel yraepoaa, ux pu3uveckue U XUMHUICCKHE
CBOMCTBA, UX JICHCTBUE HA KUBbIE OPraHU3MBI,
MOJTyYCHUE U TIPUMEHEHUE. *DKOJIOrnIecKue
po0OieMbl, CBsI3aHHBIE ¢ OKcHIoM yriepoaa(lV);
TUIIOTE3a TJI00AIBHOTO MOTEIJICHUS KIIMMATa;
MapHUKOBBIN 3P PexT.*

VYronbHas KUCIOTa U €€ COH, UX PU3NYECKUE U
XMMHYECKHE CBOICTBA, MOIyYeHHUE U TIPUMEHEHHE.
KauectBennas peakius Ha KapOOHAT-HOHBI.
*[lepBoHaYaNbHbIE MOHATUS 00 OPraHUYECKUX
BELIECTBaX KaK O COEUHEHUSX yTIepoaa:
0COOEHHOCTH cocTaBa u cTpoeHus. [lonarue o
OMOJIOTMUECKH BaXKHBIX BEIIECTBAX: KUPaX, OeJIKax,
yriaeBojax. MaTtepuaibHOE €IMHCTBO OPraHUYECKUX U
HEOPTraHUYECKUX COCAMHEHUH. *

*Kpemuuii, ero pusnueckue 1 XUMUYECKUE CBOWCTBA
(Ha mpuMepe B3aUMOICHCTBUS C METAJNIAMH U
HEMeTallJIaMH ), IOJTyuYeHUe U PUMEHEHHE B
JJEKTPOHHKE. *

*CoennHeHUs KpeMHUs B ipupoe. Oduue

OOBsACHATH 001IHE 3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB
a1eMeHTOB [VA-rpynnbl U X COETUHEHUHN ¢ YYETOM
CTPOCHUS UX aTOMOB.

XapakTepu30BaTh PU3NUECKUE U XMMUYECKHE CBOMCTBA
MPOCTHIX BEIIECTB YIIepoia M KPEMHHUSI U MX COSAMHEHUIH
(oKCHAOB yriieposa, yrojabHOH KUCIOThI, KapOOHATOB,
OKCHJIa KPEMHUSI, KPEMHHEBOIH KUCIIOTHI, CHIINKATOB),
CHoCcOOBI UX MOJMYUYEHUs, IPUMEHEHNE U 3HAYCHHE B
MPUPOJIE U )KU3HU YEITIOBEKA.

OmnpenensaTh kKapOOHAT- M CUIIMKAT-

MOHBI B PacTBOpeE.

OOBACHATH CYITHOCTh 3KOJIOTHYECKUX MPOOIJIEM, CBS3aHHBIX C
HaXO0X/IEHWEM YTJIEKUCIIOTO ra3a B OKpY Kalolleil cpese.

WnmocTpupoBaTh B3aMMOCBSI3b HEOPTaHUYECKUX COSIUHEHHH
yriepoJia ¥ OPraHNnIeCKUX BEIIECTB MOJ PyKOBOIACTBOM
YUUTES.

[TnanupoBaTh M OCYIIECTBISATH HA MPAKTHKE XUMUYECKUE
HKCIIEPUMEHTBI, IPOBOIUTH HAOIIOICHNUS, JieTIaTh BBIBOIBI 110
pe3yJbTaTaM 3KCIIEPUMEHTA M10CIIE NPEeIBAPUTEIBHON
paboTHI.

CrnenoBath mpaBuiiaM 6e301acHoOi paboThl B 1aboparopuu
IIPU UCTIOJIb30BAaHUM XMMHUYECKON MOCY/IbI U 000PYAOBAHHUS.

Hcnonp30BaTh Ipu BRITOTHEHUH YYEOHBIX 3aIaHUI TEKCTHI
yueOHUKa, cipaBouHble Matepuainsl (I[lepuonnyeckyro
cucremy xumudeckux snmemeHToB J1. 1. Menneneena,
TaOJIUIYy PACTBOPUMOCTH KHUCJIOT, OCHOBAHHI U coJlel B




npeacTaBineHus o6 okcuae kpeMuusa(IV) u
KpeMHUEBOU kuciioTe. CHITMKATHI, UX UCIIOJIb30BAHUE
B OBITY, MEJIMIIMHE, IPOMBIIUICHHOCTH. BaxxHelinme
CTPOUTEILHBIC MaTEPHAIIBI: KEPAMHUKa, CTEKIIO,
IIEMEHT, OCTOH, xKene300eToH. [Tpobiaembr
0€30I1acCHOTO MCIIOIH30BAHMS CTPOUTEITHHBIX
MaTEepHaJIOB B MOBCETHEBHOM JKU3HU. *

JdemoHcTpauuu

Mopenu KpUCTAIUIMYECKUX PEIIETOK aJIMasa,
rpadura, MOJIEKYIbI PysuiepeHa.

AncopOnust pacTBOPEHHBIX BELIECTB
aKTUBUPOBAHHBIM yriaéMm. [IpoTrBoras.
Buneomarepuaiibl: CHIIMKaTHAS TPOMBIIIIICHHOCTb.
Mogenu MOJIEeKyJl OpraHUYECKHX BEIECTB.

JlaGopaTopHble M IpaKTHYeCKHEe PA0OThI
JlaGopaTOpHBIH OMBIT:

KavecTBenHas peakuust Ha KapOOHAT-MOH.
[IpakTuueckue paboOTHI:

Ne 11. ITosy4eHne yrileKucaoro ra3a i U3y4eHue ero
cBoiicTB. KayecTBeHHas peakiys Ha KapOOHAT-HOH.
Ne 12. Pemienue 3kcriepuMeHTaNIbHBIX 3a/1a4 110 TEME
«Hemeranb».

Boruuciaenust

M0 YPAaBHEHMSIM XUMHUYECKUX PEAKIINi, €CIId OJUH U3
pEeareHToB JlaH B BUJI€ BOJIHOT'O PAaCTBOPA C U3BECTHOM
MacCOBOM JOJICH.

BOJI€, DJIEKTPOXUMUYECKUH pAJl HAPSHKEHUI METaJIOB)
110CJI€ KOHCYJIbTALUU C TIEAArOrOM.

Hcnonb30Bath mpy BHIOTHEHUH YUEOHBIX 3aJJaHUM U B
IIPOLIECCE UCCIIEN0BATENBCKON JEATENIBHOCTH HayYHO-
MOMYJISIPHYIO JIUTEPATYPy XUMHUECKOTO COJEpIKaHUS,
CIIPaBOYHbBIE MaTepuaibl, pecypcel IHTepHETA ITociie
KOHCYJIbTAIlUH C [1eJaroroMm.

Pa3nen 3. Metanbl u ux coequnerus (20 1)

Tema 7. O01mue
CBOMCTBAa METAJLJIOB
(49)

OO6mas xapakTepucTUKa XUMUYECKUX AJIEMEHTOB —
METaJUIOB Ha OCHOBAaHUU UX I0JIOXKECHUS B
[Iepnonnueckoil cucTeMe XUMUYECKHUX JIEMEHTOB
1. . MenneneeBa u ctpoeHust atoMoB. CTpoeHHe
MeTauI0B. MeTajumyeckasi CBA3b U METAIUINYECKAsI

PackpsIBaTh CMBICT N3y4aeMbIX TOHATUN U IPUMEHSTH 3TH
MIOHSATUS IIPU ONMCAHUY CBOWCTB BELIECTB U UX
IIPEBPAILCHHI.

OOBACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHHUHU CBOMCTB
AJIEMEHTOB-METAIIJIOB U UX COEAMHEHUN C YYETOM CTPOEHUS




KpUCTAJTTNYECKasl peléTka. DIEKTPOXUMUUECKUH psijl
HanpspKEHUH MeTaiuioB. OU3NYECKUE U XUMHYECKHE
cBolicTBa MeTa/uioB. *O01IHe CrIocoObI MOTYYEHUS
MetasuioB. [loHsATHE 0 KOPPO3UH METAILIIOB U
OCHOBHBIE CITOCOOBI 3alTUTHI OT KOppo3uu. CIutaBbl
(cranp, 4yryH, JIOPATIOMUHUHN, OpOH3a), NX
MIPUMEHEHUE B OBITY U IPOMBIIITIEHHOCTH. *

JdemoHcTpauuu

O3nakomiieHHEe ¢ 00pa3laMyu METaJUIOB U CIUIABOB, UX
(bu3n4eCKUMHU CBONCTBAMHU.

Mopenu KpUCTAIIMYECKUX PEIIETOK METAJIOB.
Buneomarepuaisl: KOppo3usi METAIUIOB.

JlaGopaTopHble M IPaKTHYeCKHEe PA0OThI
JIaGopaTopHbIE OMBITHI:

O3nHakomieHHE ¢ 00pa3laMu CIIJIaBOB METAJLIOB.
3aBHCHMOCTh CKOPOCTH PEAKIIUU METaJlia ¢ KUCIOTOM
OT TIPUPOJIBI METAJLIA.

Breruucienus
— II0 YPaBHEHHUSIM XUMUYECKUX PEAKLIUM, €CIIU OJIUH
W3 PEareHTOB COAECPKUT MPUMECH

UX aTOMOB.

XapakTepru3oBaTh CTPOSHUE METAUIOB, O0IIHe (PU3NIECKHE U
XUMHUYECKHE CBOMCTBA METAJJIOB.

XapakTepu30BaTh 00IIKE CIIOCOOBI MOIyYEeHUS] METAIIJIOB
MocJie CTPYKTYpUPOBaHUs MaTepuaa.

CrnenoBath npaBuiaM 6e30macHoi paboThl B 1abopaTopun
MIPU UCIIOJIb30BAHUN XUMUYECKOM MOCY bl U 000pyA0BaHUS.

[Tpou3BOANUTH BHIYHUCICHUS IO XUMUYECKUM YPaBHEHUSIM.

Hcnonb30Bath py BHITOTHEHUH YUEOHBIX 3aJaHUI TEKCThI
yueOHuKa, cipaBouHble Matepuaisl ([lepuoanyeckyro
cucTemMy Xumuyeckux 3semeHToB J1. M. Menneneesa,
Ta0JIUILy paCTBOPUMOCTH KUCJIOT, OCHOBaHUH U COJIEH B
BOJI€, DJIGKTPOXUMUYECKUN sl HAPSIKEHUI METAIIIOB).

Hcnonp30BaTh Ipy BHITOTHEHUN YYEOHBIX 3aIaHUI U B
MPOLIECCE UCCIIEI0BATENbCKOM NEATEIbHOCTH HAyYHO-
MOMYJISIPHYIO JINTEPATYPy XUMHUUECKOTO COJICPIKAHHMS,
CIpaBOYHbBIEC MaTepuabl, pecypchl HTepHETa mocie
MpeIBapUTENIbHOI KOHCYJIBTAIUU C IIeJaroroM

Tema 8. Ba:kueiinue
METAJJIBI M X

COCAUHCHUSA
(16 1)

[Ilenounsle Metasubl. [Tonoxenue B [lepnonnueckoi
CHCTeMe XMMHYECKHX d1eMeHToB /1. 1. MeHnaeneena,
cTpoeHue aroMoB. HaxoxieHue B mpupoe.
duznyeckue ¥ XUMUIECKHE CBONCTBA (Ha IpUMepe
HaTpus U Kanus). OKCUJIBI U TUIPOKCUIBI HATPHUS U
kanus. [I[puMeHeHre meaouYHbIX METAJIIOB U UX
COCIUHCHHH.

lenoyno3eMeabHbIe METaIbl MAarHUI U KaJIbLIHI,
cTtpoeHne aromoB. [lonoxenue B [lepuonnueckoi
cucTeMe XuMHYecKuX aaemMeHToB 1. M. Menaeneena.
Haxoxnenune B npupone. Pu3nueckue 1 XUMHIECKUE
cBolicTBa. BaxkHelne coelMHeHU Kalblys (OKCHUI,
rUApoKcH, coin). *JKEcTkocTh BO/IbI M CIIOCOOBI €€

OOBsCHATH 00IIIHE 3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB

9JICMCHTOB-MCTAJIJIOB B I'PYIIIIAX U UX CO€IUHEHMH C y‘IéTOM

CTPOEHHS UX aTOMOB.

XapakTepu3oBaTh (PU3NUECKHE U XMMUYECKUE CBOMCTBA
IIPOCTHIX BEIIECTB METAJJIOB U UX COEAMHEHUH (OKCHUIOB,
THJPOKCUIOB, COJIEH) C OMOPOM Ha CXeMy, CIIOCOObI UX
MOJTyYeHHU s, IPUMEHEHUE U 3HaYEHUE B IPUPOJIE U KUZHU
4eJIoBeKa.

Pacnio3HaBate ¢ MOMOIIBIO KAUECTBEHHBIX PEeaKIUil HOHBI
METaJJIOB (MarHus, KaJIbLUs, aTFOMUHNIS, IUHKA, jKesie3a
(2+), xxenesa (3+), meau (2+) C UCIIOIL30BAHUEM TAOJIUIIBI
"XapakTepHble peaKkIMM Ha KaTHOHBI .

[11aHMpOBaTh U OCYIIECTBIIATh HA MPAKTUKE XUMUYECKHE




ycTpaHeHus. *

Amomunuit. [lonoxenue B [lepuonnueckoit cucreme
xuMHuueckux sieMenToB /. 1. Menpaeneesa, ctpoeHue
atoma. Haxoxnenue B npupoje. Pusznueckue u
XUMUYECKHUE CBOKCTBA. AM(OTEpHBIE CBOMCTBA
OKCHJIa ¥ TUJIPOKCHUJIA.

2Keneso: coctas, cBoiicTBa U nojiyyeHue. [lonoxenue
B [leproanyeckoi cucremMe XMMUYECKUX JJIEMEHTOB
. . MenneneeBa, ctpoeHue aroma. Haxoxnenue B
npupoje. Pu3nyeckre U XMUMUYECKHE CBOKCTBA.
Oxcupl, THAPOKCUIBI U conn kene3a(ll)

u xeneza(lll).

JdemMoHcTpanuu

BzaumopeiicTBue HaTpuUs ¢ BOJIOK.

OkpaimBanue MmiaMeH HOHAMU HATPUS U KaJusl.
OxkpanBaHue IaMEHH HOHAMU KaJIbITUs.
BsanmonelicTBre oKcHuIa KaJbIlMs C BOJIOM.
Buneomarepuanbl: ropeHHE Kese3a B KUCIOPOIE U
XJI0pe.

JlaGopaTopHble N MpaKTHYeCKHe PadoThI
JlaGopaTopHBIE OTIBITHI:

O3HakomJIeHHEe ¢ 00pa3laMy aTlOMUHHUS U €T0
CILIaBOB.

AmdorepHbIe CBOMCTBA THAPOKCHIA ATFOMUHMSL.
KauecTBeHHBIE peaKIK Ha UOHBI JKEJe3a.
[IpakTyeckue paboTHI:

No 13. Pemenue skcriepuMEHTaNbHBIX 33a4 110 TEME
«MeTamiby.

Breruucienus
10 YPABHEHUSM XMMHYECKUX PEAKIIUM.

HKCIEPUMEHTBI, IPOBOIUTH HAOIIOICHUS, 1E1aTh BBIBOIBI 110
pe3yJibTaTaM 3KCIEPUMEHTA.

CrnenoBatb npaBuiaM 6e301acHoi paboThl B 1a00paTOpHH MpH
UCIIOJIb30BAHUH XUMHUYECKOW TIOCYAbI U 000pYyI0BaHUSL.

[Ipon3BOANTE BEIYMCIICHHS 10 XUMUYECKUM YPABHEHUSM.

BricTpanBath pa3BEpHYThIE IMCbMEHHBIE U YCTHBIE OTBETHI C
OMopoi Ha HHPOPMAIUIO U3 yUeOHHKA U CIIPABOYHBIX
MaTepHaJIoB, FPAMOTHO UCIOJIb30BaTh U3YYCHHBIN
MOHATUHHBIN anmnapar Kypca XMMUH.

Hcnonp30BaTh NpU BHIIOJHEHUH YU€OHBIX 3aJjaHUM U B
MIPOLIECCE UCCIEN0BATENbCKOM ASSITENbHOCTH HAYYHO-
MONYJIAPHYO JIUTEPATYPY XUMUYECKOTO CONECPKAHUSA,
CIIpaBOYHbIE MaTepHuaibl, pecypchl IHTepHeTa nocie
IIPEABAPUTEIILHON KOHCYJIBTALUU C [1€1aroroM




Pa3nen 4. Xumus u okpy:kamomias cpeaa (3 4)

Tema 9. BemectBa u
MaTepHaJIbl B }KU3HH
yeJI0BeKa

(3 1)

*HoBble MaTepualibl U TEXHOJIOIUU. Bemecrsa u
Marepuasbl B IOBCEIHEBHON KU3HU YETIOBEKA. X UMM
U 310pOBbE. bezonacHoe ucnonp30BaHUE BEILIECTB

Y XUMUYECKUX PEaKIHii B ObITY.

[IpupoHBIE UCTOUYHUKH YIII€BOJOPOIOB (YIrob,
MPUPOHBIH ra3, HeTh), IPOAYKTHI UX IepepadbOTKH,
UX POJIb B OBITY U IPOMBIIUIEHHOCTH.

OCHOBBI 3KOJIOTHYECKON IPAMOTHOCTU. XUMHUECKOE
3arps3HEHUE OKpYyXaroleil cpeipl (mpeaeabHo
nomyctumasi KoHreHTpanus Bemiects — [1/1K).

Posib XMuUM B pelieHUH IKOJIOTHYECKUX Mpodem. ™

XapakTepr30BaTh POJib XUMHUHU B Pa3IMUHbIX chepax
JICSITeTIbHOCTH JIFO/ICH, OCHOBHBIC BEIIECTBA U MaTEPHAJIBI,
HPUMEHSIEMbIC B )KU3HU COBPEMEHHOT'O YeJIOBEKA.

OOBSCHATDH yCIIOBUS O€30MIACHOTO MCIIOIH30BAHMSI BEIIECTB U
XUMHUYECKHX PEAKIUil B OBITY.

AHaIM3UPOBATh U KPUTUYCCKH OIICHUBATh HH()OPMAIIHIO
0 BJIMSIHUM POMBIIUICHHOCTH, CEITLCKOTO XO3SIHCTRA,
TPAHCIIOPTA U JIp. HA COCTOSTHUE OKPYKAIOLICH CPEIIbI.

YMeTh 0Ka3bIBaTh MEPBYO MOMOIIb TPH XUMUYECKHX 0XKOTax
U OTPaBJICHHSX.

[TpuHKMaTh yyacTie B 00CYKICHUU MPOOJIEeM XUMHUUECKON 1
9KOJIOTHYECKOM HAIIPABJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MMO3MIIMIO 110 MTPOOJIeMe U TpeiiaraTh
BO3MOYKHBIC ITyTH €€ PEIICHHUs C OMIOPOi Ha HHPOPMAITUIO U3
yueOHHUKA U CIIPaBOYHBIC MAaTepHaIbl, pecypchl HTepHeTA.
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