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IHosicHuTeIbLHAA 3aNIHCKA.
Pabouas nporpaMmma 1mo XMMHH JJIs1 00YYaIOIIHUXCS C 3aI€PIKKON

MICUXUYECKOTO Pa3BUTHUS

(manee — 3I1P) Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUsI COCTABIIEHA B COOTBETCTBUH C
®enepalibHBIM rOCyIapCTBEHHBIM 00pa30BaTeIbHBIM CTAHAAPTOM OCHOBHOTO 00IIIEro 00pa3oBaHUs
(ITpuxa3z Munnpocsemenus Poccun ot 31.05.2021 . Ne 287, 3apeructpupoBad MUHUCTEPCTBOM
roctuiu Poccuiickoit @eaepanmu 05.07.2021 1., per. Homep 64101) (manee — PI'OC O0OO0),
alaTHPOBAHHOW OCHOBHOM 00pa30oBaTeNIbHOM MPOrpaMMOil OCHOBHOTO 00IIET0 00pa3oBaHUs
oOyJaromuxcs ¢ 3aepkKoi reuxudeckoro pazputus (panee — AOOIT OOO 3I1P), paboueit
MPOrpaMMBbl Y4eOHOTO mpenMeTa «XuMus» (0a30BbI YpOBEHB), MPOTPAMMOI BOCITHTAHUS
00y4Yaromuxcs Mpy NOJYyYEHUH OCHOBHOTO 00IIero 00pa3oBaHus, ¢ yU€TOM pacIpe/ieIeHHbIX 110
KJIaccaM MpOBEPSIEeMbIX TPEOOBaHUM K pe3ylibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHOM
IIPOrpaMMbl OCHOBHOT'O OOLIIET0 00pa30BaHuUs U 3JIEMEHTOB COIEPIKAHMUSL, IIPEJICTABICHHBIX B
YHuBepcanbHOM KonupukaTope mo xumuu, KoHuenuu npenogaBaHus ydeOHOTO npeaMera
«XuMusa», B 00pa3oBaTesibHbIX opranuzanusax PO, peanusyomux OCHOBHbIE
o011eo0pa3oBaTenbHbIE IPOTPAMMBI.

O01mas xapakTepucTHKa y4eOHOro npeamMera « XMMHsD)

VY4eOHblii npenMer «XuMus» BXOJUT B IPEAMETHYIO 00s1acTh «EcTecTBEeHHOHAYyYHbIE
npeaMeTsl». B cucreme ecTecTBEHHOHAYyYHOro 00pa30BaHMsI XMMUS KaK y4eOHBIH peaMeT
3aHMMAaeT Ba)KHOE MECTO B IO3HAHUH 3aKOHOB MPUPO/IbI, POPMUPOBAHUM HAYYHON KapTUHBI MUPA,
CO3JJaHMM OCHOBBI XMMUYECKHUX 3HAHUH, HEOOXOJUMBIX JJIsl [IOBCEIHEBHON JKU3HU, HABBIKOB
3JI0POBOTO M O€30TaCHOTO /ISl YEIOBEKa U OKPYXKAIOIIEH ero cpeibl 00pa3a jKM3HHU, a TAKXKE B
BOCIIMTaHUH YKOJOTUYECKON KYJIBTYpPBI.

VYCrenHoCTh U3ydeHHsI XUMHH CBSI3aHa C OBJIAICHUEM XHMHUYECKUM SI3BIKOM, COOTIOICHUEM
npaBui 0e30MacHON paboThI PHU BHIOJHEHUH XUMHUYECKOTO SKCIIEPUMEHTA, OCO3HAHUEM
MHOTOYHMCIIEHHBIX CBSI3€H XMMUHU C APYTUMH MPEAMETAMHU HIKOIBHOTO Kypca.

[IporpaMma BKJItO4AET B c€0sl OCHOBBI HEOPraHUUECKOM U OpraHnueckoil xumun. [ maBHoi
uzeel MporpaMMsl sIBJIsIETCS CO3aHue 0a30BOro0 KOMIUIEKCA ONMOPHBIX 3HAHUH 110 XUMHH,
BBIPAXEHHBIX B (JOPME, COOTBETCTBYIOLIEH BO3pacTy 00yUaIOIUXCsI U UX OCOOBIM
o0pa30BaTeIbHBIM OTPEOHOCTSIM.

B conepsxanum JaHHOTO Kypca NpenCcTaBiIeHbl OCHOBOIOIATAOINE XUMUYECKNE
TEOPETUYECKUE 3HAHUS, BKIIOUAIOILINE U3YYEHHE COCTaBa U CTPOEHHUS BELIECTB, 3aBUCUMOCTH UX
CBOWCTB OT CTPOEHHS, IPOrHO3UPOBAHKUE CBOMCTB BELLIECTB, UCCIIEIOBAHNE 3aKOHOMEPHOCTEN
XUMHUECKHUX MPEBPAIEHUI U TyTel yIpaBlIeHNUs UMHU B LENSIX MOIYYeHHsI BEILIECTB U MarepHalioB.

TeopeTndecKkyro OCHOBY M3y4€HUsI HEOPIraHUUECKOW XUMHUH COCTABIISIET
aTOMHOMOJIEKYIISIpHOE yueHue, [lepnonnuecknii 3akon [[.1. MeHeneeBa ¢ KpaTKMMU CBEICHUSIMU
O CTPOEHHUU aToMa, BUJaX XMMHYECKOM CBSI3M, 3aKOHOMEPHOCTSIX IPOTEKAHUS XUMUYECKUX
peaKuii.

B n3ydenuu kypca 3HaUMTEIbHAS POJIb OTBOJAUTCS XUMUUYECKOMY SKCIIEPUMEHTY:
MIPOBENICHUIO MPAKTHUECKUX U JJAOOPATOPHBIX PAOOT, ONMMCAHUIO PE3YIBTATOB YIEHUYECKOTO
AKCIEPUMEHTA, COOJIIOACHUIO HOPM U TMpaBUil 6e30macHON paboThl B XMMHUYECKOM Tab0paTopuu.

Peanuzanus nanHoi nporpaMMsl B poiiecce 00ydeHus no3BoiuT odydarouiumes ¢ 3I1P
YCBOUTD KIIFOUEBBIE XMMUYECKHE KOMIIETEHIIUH U MTOHATH POJIb M 3HAYCHNE XUMHUU CPEAU IPYTUX
HayK O MPHUpOJIE.

W3yueHne XUMUU CIOCOOCTBYET (POPMHUPOBAHUIO Y OOYUAIOIIUXCS HAYYHOT'O
MHPOBO33PEHHUS, OCBOCHUIO 00IIEHAayYHbIX METOJIOB (HaOIIOIeHNE, U3MEPEHNUE, IKCTIEPUMEHT,
MOJIEIMPOBAHKE), OCBOESHHUIO TPAKTUUECKOTO MPUMEHEHMSI HAYYHBIX 3HAHUI, OCHOBAHHOI'O HA
MEKIPEIMETHBIX CBA3SX C nmpenMmeTaMu «OKpyx)aronmii Mupy, «dusukay, «buonorus,
«leorpadus», «Maremaruka» U GOpMUPYET KOMIETEHIIUHN, HEOOXOIUMBIE JUISI TPOIOJIKECHUS
o0Opa3oBaHUsI B 00JIACTH €CTECTBEHHBIX HAyK.



N3yyenne xumMuu cnocoOCTBYeT pa3BUTHIO y oOydatomuxcst ¢ 3IIP nmpocTpanCTBEHHOTO
BOOOpakeHus1, PyHKIIMOHAIBHON T'PAaMOTHOCTH, YMEHHS BOCIPUHUMATh U KPUTHYECKU
aHaTM3UPOBaTh HHPOPMAIIHUIO, TPECTABICHHYIO B pa3IMYHbIX (hopMax. 3HAYMMOCTH MpeaMeTa s
pa3BUTHS )KU3HEHHOM KoMIeTeHuu oOyyatommuxcs ¢ 3I1P 3akmtoyaercs B yCBOGHUN OCHOBBI
XUMHAYECKUX 3HAHHUH, HEOOXOIUMBIX ISl TOBCEIHEBHOW KU3HH; HABBIKOB 3J0POBOTO U
0€e3011acHOTO Ul 4EJI0BEKa M OKPYKaloLlel ero cpepl 00pasa )KU3HU; (POPMUPOBAHUU
9KOJIOTMYECKOMU KYIBTYPHI.

IIporpamma oTpakaet cofepkaHue 00yueHus npeaMeTy «XUMHUsD» C yUeTOM 0COOBIX
oOpa3oBarenbHbIX MOTpedHOCTeN oOyuatomuxcs ¢ 3[1P. Opnagenne yueOHBIM TPEIMETOM
«X¥UMUS» MPEICTABIISAET ONPEICICHHYIO TPYIHOCTD /I oOydarontuxcs ¢ 3[1P. Oto cszano ¢
0COOEHHOCTSIMHU MBICITUTEIHHOMN IEATEIILHOCTH, IEPHOINIECKIMHU KOJIeOaHUSIMU BHUMAHUS, MaJIbIM
00bEMOM IaMATH, HEJJOCTATOYHOCTHIO OOIIEro 3araca 3HaHUH, TOHM)KEHHBIM [103HABaTEIbHBIM
MHTEPECOM U HU3KUM YPOBHEM PEUYEBOI0 PA3BUTHSL.

Jlis mpeofiosieHus TPYIHOCTEH B U3y4E€HUH Y4eOHOro npeamera « XuMus» Heo0xonauma
ajanranus o0beMa U XapakTepa yueOHOro Marepualia K 03HaBaTeJIbHbIM BO3MOXKHOCTSIM JIaHHOM
KaTeropuu oOy4aroLIuXcsl, yueT UX OCOOCHHOCTEH pa3BUTHS: UCIOIb30BAaHUE AITOPUTMOB,
BHYTPHUIIPEIMETHBIX U MEKIIPEIMETHBIX CBSI3€H, IOCTENIEHHOE YCI0KHEHUE U3ydaeMOro
Marepuaia.

[Tpu n3yyeHnu XUMUU HEOOXOAMMO OCYIIECTBIISATH B3aMMOJICHCTBHE Ha MOJUCEHCOPHON
OCHOBE.

TeopeTndecknii MaTepral peKOMEHIYETCS U3y4arh B POLECCE MPAKTUYECKON
JEATENIBHOCTH. BO3MOXKHO BBIJIENIEHHE OTIENIBHBIX YPOKOB HA PELICHHE 3a/1a4 B CBA3H CO
CIIOKHOCTBIO aHanu3a Tekcra ooydatommmucs ¢ 3[1P. Opranudeckoe eAMHCTBO MPAKTUIECKON U
MBICIUTEIBHOM JEATEIbHOCTH 00yUaroIuXcs Ha ypoKaxX XUMUH CIIOCOOCTBYET POYHOMY U
OCO3HAHHOMY YCBOEHHIO 0a3MCHBIX XMMHUECKHUX 3HaHUHN U yMeHuil. Oco0oe BHUMaHUE MPU
W3YYCHUH XMUMUH YIENAETCS U3YYEHUIO «CKBO3HBIX» MOHATHH U (POPMUPOBAHHIO HaBbIKA
CTPYKTYpPUpPOBaHUS MaTepHana.

[Tpu n3yyeHnn XUMUU HEOOXOAMMO OCYILIECTBISATh B3aUMO/IEHCTBHE Ha MMOJUCEHCOPHON
OCHOBE.

Teoperndeckuii Mmareprall peKOMEHYETCS U3Y4aTh B IPOLECCE MPAKTUYECKON
NesTeNbHOCTH. BO3MOXXHO BBIJIETIEHHE OTJENIbHBIX YPOKOB Ha PELICHHUE 33/1a4 B CBA3H CO
CJIO’KHOCTBIO aHanu3a Tekcta ooyuatomumucs ¢ 3[IP. Opranudeckoe eAMHCTBO NPAKTUYECKOW U
MBICITUTENIBHOM 1EATEIbHOCTH 00yYaroIMXCs Ha YPOKaxX XMUMHUHU CIIOCOOCTBYET IPOYHOMY U
OCO3HAaHHOMY YCBOCHHIO Oa3UCHBIX XUMUYECKHUX 3HAaHUN U yMeHui. Oco0oe BHUMaHKe pU
W3YYEHUU XUMUHU YAETSETCS U3yUYEHUIO «CKBO3HBIX» MOHITUM U (POPMUPOBAHUIO HABbIKA
CTPYKTYPUPOBaHHS MaTepHala.

Henn u 3agaun n3ydeHus yueOHOro npeamera « XuMus»

Obwue yenu u3ydeHus: yaeOHOTro npeaMera «XuMus» npeacrasieHsl B [Ipumeproit
paboueii mporpaMme 0OCHOBHOTO 00111ero oopa3oBanusi. OHU aKTyaJIHM3UPOBAHBI C YYETOM HOBBIX
MIPUOPUTETOB B CICTEME OCHOBHOT'O 00111eT0 00pa3oBaHMsl, HAIPAaBIEHHOCTH 00y4YEHHS Ha pa3BUTHE
U CaMOpa3BUTHE TUYHOCTH, (OPMHUPOBAHUE €€ MHTEIJIEKTa U 001Iel KyIbTypbl. O0yueHne yMEHUIO
YUUTBHCA U IPOJIOJIKATh CBOE 00pa30BaHNE CaMOCTOSITENILHO B HACTOSIIEE BPEMs SBJISIETCS OAHOU U3
BOXHEHIINX (PYHKIMHA y4eOHBIX MPEIMETOB, B TOM YHCIE U «XUMHH.

Jna obyuarouuxcs ¢ 3I1P, Tak ke, kKak ¥ 1711 HOPMATUBHO Pa3BUBAIOIINXCSI CBEPCTHUKOB,
OCBaMBAIOIINX OCHOBHYIO 00pa30BaTeNIbHYIO MIPOrpaMMy, TOMUHHUPYIOIEe 3HAYCHNE PUOOPETAIOT
TaKue yenu, Kak:

+ dbopMupOBaHUE UHTEJUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOW K COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY MIPUHATHUIO PEIICHUH, CIOCOOHOM aIanTUPOBaThCs K OBICTPO MEHSIOIIUMCS
YCIIOBUSIM KU3HU;

+ HalpaBJIEHHOCTh OOYYEHHs Ha CHCTEMaTH4eCKOe MPHOOIICHUE yUaIUXCsl K
CaMOCTOSITEJILHOM IT03HABATEIILHOM EATENbHOCTH, HAyYHBIM U IIPAKTUYECKUM METOJaM ITO3HAHUS,
(hOPMUPYIOITIM MOTHBAIUIO U Pa3BUTHE CIIOCOOHOCTEH K



XUMUU;

+ o0ecrieueHre yCaoBHii, CIOCOOCTBYIOLIUX MPHOOPETEHUIO 00YUYaIOIIMMHKCS OIBITA
pa3HOoO0pa3HOU JACSITEILHOCTH, TO3HAHUS M CAMOTIO3HAHMSI, KITFOUCBBIX HABBIKOB (KITFOYEBBIX
KOMIIETEHIMH ), UMEIOIIUX YHUBEPCAIbHOE 3HAYCHHE JIJIs1 PA3IUYHBIX BUJIOB JEATEIHHOCTH;

+ dbopmMupoBaHue YMEHUI OOBSICHATH U OLICHUBATH SIBJICHUS OKPYXKAIOIIIEro MUpa Ha
OCHOBAHWU 3HAHWH U OIBITA, TOJYYCHHBIX IPU U3YYCHUU XUMUH,
+ dbopmMupoBanue y 00y4aronuxcsi TyMaHHCTUYSCKUX OTHOIICHUH, TOHUMAHUS [IEHHOCTH

XUMUYECKUX 3HAHUH 111 BBIPAOOTKH SKOJIOIMUYECKH 11€JI€CO00Pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBLHOCTH B LIESIX COXPAHEHUS CBOETO 3/I0POBbsI U OKPYXKAOIEH NPUPOJHOM Cpelibl;
+ pa3BUTHE MOTUBAIIMU K O0YUCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIIO M CAMOBOCITUTAHUIO HA
OCHOBE YCBOEHUS 00IEUeIOBEYECKUX LIEHHOCTEH, FTOTOBHOCTH K OCO3HAHHOMY BBIOODPY Npoduiist u
HalpaBJIEHHOCTH JajbHENIIEr0 O0yUeHHMs.

Kypc HanpasiieH Ha pelieHne clenyromux 3a0ay, 00eCeunBaroIIuX pean3aluo
JMYHOCTHO-OPUEHTUPOBAHHOTO U ACATEIHHOCTHOTO MOIXOA0B K 00YUYEHUIO XUMHUH 00yUarOIIUXCS C
3I1P Ha ypoBHE OCHOBHOTI'O 00111€r0 00pa30BaHUs:

+ (¢opMupoBaHUE NEPBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX MIPEICTABICHHN O BELLIECTBAX, UX
IIPEBpAILEHUSIX U IPAKTUYECKOM ITPUMEHEHHUH; OBJIa/ICHUE TOHSATUIHHBIM aIapaToM U
CHUMBOJINYECKHUM SI3bIKOM XUMHH;

* 0CO3HAHNE OOBEKTHBHON 3HAYMMOCTH OCHOB XUMHUYECKOW HAyKH KaK 00JacTu
COBPEMEHHOI0 €CTECTBO3HAHMSI, XUMUYECKUX MPEBPAILICHUH HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB KaK OCHOBBI MHOTHX SIBIICHUH KUBOW M HEXXMBOU NMPHUPOJBI; YIITYOJICHNE TMPENCTaBICHHUHA
0 MarepuaJbHOM EMHCTBE MUPA;

* OBJIa/ICHUE OCHOBAaMHU XUMUYECKON I'PaMOTHOCTHU: CLIOCOOHOCTBIO aHAIU3UPOBATh U
O0OBEKTUBHO OLIEHUBATh )KU3HEHHbIE CUTYAllUH, CBS3aHHbIE C XMUMHEH, HABBIKAMU 0€30I1aCHOTO
oOpallleHus C BeIleCTBaMHU, UCIOIb3yEMBbIMU B TOBCETHEBHOM )KU3HU; YMEHUEM aHAIU3UPOBATH U
IUTAHUPOBATh HKOJIOTUUECKH O€30MacHOE MOBEIEHHUE B LIENISIX COXPAHEHUS 310POBbs U
OKPYKAIOUIEH CPEIbl;

* popmMupoBaHMe yMEHH yCTaHABIMBATh CBA3U MEXY peajbHO HaOII01aeMbIMU
XUMHUYECKUMH SBJICHUSMH U MPOLIECCAMU, TPOUCXOASAIIUMUA B MUKPOMUPE, OOBACHATH IPUUNHBI
MHOTr000pa3usi BEIIEeCTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa M CTPOEHUS, a TAK)Ke 3aBUCUMOCTh
MIPUMEHEHHUSI BELIECTB OT UX CBOMCTB;

* IPUOOPETEHNE OMBITA HCIIOIB30BAHUS PA3TUYHBIX METOJIOB U3yUYEHHUs BEIIECTB,
HaOJIIO/IEHNS 32 UX NPEBPALLEHUSIMU TIPU POBEACHUH HECTOKHBIX XUMUYECKUX SKCIIEPUMEHTOB C
HCIOJIb30BaHHEM J1a00PaTOPHOro 000PyAOBaHMS U TPUOOPOB;

* popmHpoBaHUE NPEICTABICHUIN 0 3HAUEHUN XUMUYECKON HayKU U PEIIEHUH COBPEMEHHBIX
HKOJIOTMYECKHUX Mpo0sIeM, B TOM YHCIIE B PEIOTBPAILIEHUN TEXHOTCHHBIX M 9KOJIOTMUYECKUX
KaTacTpoo.

OcobenHocTr 0TOOPA U aJanTaluy y4eOHOro Marepraa o XuMuu

OO6ydeHune yueOHOMY TTPEIMETY «XHUMHUS» HEOOXOTUMO CTPOUTDH Ha CO3JaHUU ONITHMAIBHBIX
YCJIOBUH 711 YCBOEHUS porpaMMHoOro marepuana odydatouiumucs ¢ 3I1P. bonpiioe BHuManue
JOJKHO OBITH ylIeJIeHO 0TOOPY Y4eOHOrOo MaTepraia B COOTBETCTBUU C IPUHITUTIOM JIOCTYITHOCTH
P COXpaHeHUH 00111ero 6a30Boro ypoBHs. OH TOMKEH M0 COACPKAHUIO U 00BEMY OBITh
aJlanTUPOBaHHBIM JuTst oOyuatoiuxcs ¢ 3[1P B coorBeTcTBUU € X 0COOBIMU 00pa30BaTeIbHBIMU
norpeOHocTsAMU. CrieyeT o0eryuTh OBlaieHne MarepranoM odydaronumucs ¢ 3I1P mocpencrsom
€ro JIeTaIbHOIO OOBSICHEHUS C CUCTEMAaTHUYE€CKUM TOBTOPOM, MHOTOKPAaTHON TPEHHUPOBKOH B
PUMEHEHUH 3HAHUH C HCIIOIb30BaHUEM NPHEMOB aJITOPUTMH3AIMH U BU3YaJIbHBIX OMOpP, 00ydeHus
CTPYKTYPHPOBaHUIO MarepHaia.

Bornb1ioe 3HayeHue A7 MOJHOLIEHHOTO YCBOCGHHUS y4eOHOro MaTepuaia UMeeT ornopa Ha
MEXIMPEIMETHBIE CBSI3U BOIPOCOB, U3Y4aeMbIX B JAHHOM Kypce, C TAKUMH Y4€OHBIMH MTPEIMETaMu
kak «['eorpadpusn», «Pusukay, «buonorus». [1o3Boinsis paccMaTrpuBaTh OIUH U TOT K€ YU€OHBIH



Marepuai ¢ pa3HbIX TOUEK 3PEHHsI, MEKITPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €TI0 JydlIeMy
OCMBICJICHHIO, 00JIee MPOYHOMY 3aKPETICHHUIO MOMyYE€HHBIX 3HAaHUHN U MPAKTUYECKUX YMEHUH.

[Tpu moAroTOBKE K ypoKaM yUHTENb JOJDKEH MPELyCMOTPETh (HOPMUPOBAHUE Y
oOy4Jaromuxcsi yYMEHUil aHalIM3UpoBaTh, CPAaBHUBATh, 0000IIAaTh N3yYaeMblii MaTepHuall,
IUTAHUPOBATh MPEACTOAIIYIO pabOTY, OCYIIECTBIATh CAMOKOHTPOJIb. Heo0X0nnMo moCTOsTHHO
CIIEZIUTH 32 MPABUIHLHOCTBIO peueBoro oopMieHHs BbICKa3biBaHUM oOyuaromuxcs ¢ 311P.

B cBs131 ¢ 0COOCHHOCTSIMU NTOBEACHHUS U JIeATENbHOCTH oOyuatomumxcs ¢ 3[1P
(pacTOpMOKEHHOCTh, HEOPraHU30BaHHOCTD) HEOOXOAUM CTPOKAUIINN KOHTPOJIb COOIIOACHUS
MPaBWJI TEXHUKHU 0€30MaCHOCTH MpU MPOBEACHHUH J1a00paTOPHBIX padOT B XUMUYECKOM KaOHHETe.

IIpumepnbie BuAbI AesiTejibHOCTH o0yuaromuxcs ¢ 3IIP, o0yciioBiieHHbIE 0CO0BIMH

00pa3oBaTeJIbHLIMH NOTPEOHOCTSIMM U 00ecIeYuBAIOIIHE OCMbICIIEHHOE OCBOCHUE
cojlep:KaHNM 00pPa30BaHUA MO NMpeaMeTy «XuMUsH»

Conepxanue BUI0B JiesTenbHOCTH oOyuatonuxcs ¢ 3I1P Ha ypokax Xumuu onpezaessercs
UX 0COOBIMHU 00pa3oBaTeNbHBIMU MOTPEOHOCTSIMU. [ToMuMoO mupoko ucnonszyemsix B OOIT OO0
o0ImuKX I BceX 00y4aroLMXCsl BUJIOB JIEATEIBHOCTH CelyeT YCHIINTh BUJIbI A€SITEIbHOCTH,
crienu(pUIHbIE IS JAHHOW KaTeropruu 0OYyJarOIIMXCs, A1 00eCTIeYeHUsI OCMBICTIEHHOTO OCBOCHUS
coziepkaHusl 00pa30BaHus 10 IPeAMETY: YCHUIIEHUE MTPEIMETHONPAKTHUECKOM 1EeATEIbHOCTH C
aKTUBU3ALMEN CEHCOPHBIX CUCTEM; YEPEOBAaHUE BUOB JESITEIbHOCTH, 3a/I€HCTBYIOLINX
pa3IUYHbIE CEHCOPHBIE CUCTEMbI; OCBOCHHUE MaTepraa ¢ OOpOi Ha aJrOPUTM; «I10ILIArOBOCTh» B
M3Yy4EHUHU MaTepHalla; UCIOJIb30BaHUE JIONOTHUTEILHONW BU3yaJIbHOM OIOpPHI (I1aHbl, 00pa3iibl,
CXeMbl, 1a0I0HBI, ONOpHbIE Tabaubl). s pazButus y odyuatomuxcs ¢ 3[1P ymenus nenarsb
BBIBO/IbI, (POPMUPOBAHUS TPAMOTHOI'O PEUYEBOI0 BHICKA3bIBAHUS HEOOXOAMMO UCIOIb30BaTh
OIopHbIe ciioBa U knuie. Oco6oe BHUMaHUE CIeyeT YAeIUTh 00yUYeHUIO CTPYKTYPHUPOBAHUIO
Marepuasna: COCTaBICHUE PUCYHOUHBIX U BEPOAJIbHBIX CXEM, COCTaBJIEHUE TA0JIMLI, COCTABICHUE
KJaccu(ukanuy ¢ 0003HaY€HHBIMU OCHOBAHUSAMHU JUTSI KJIACCU(DUKALIMU U HAIlOJIHEHHE X
IIpUMepamMu U JIp.

IIpumepHas Temarudeckas ¥ TepMUHOIOrn4eckas jekcuka coorsercryer OOIT OOO.

Jia oOyuaromuxcs ¢ 3[1P cymecTBeHHBIMHU SBISIOTCS TPUEMBI pa0OTHI € JIEKCHUECKUM
MarepuaioMm o npeamerty. [IpoBogurcs cnenuanbHas padoTa O BBEAEHUIO B aKTUBHBIH CI0Baphb
00y4aroImxcsi COOTBETCTBYIOIIEH TEPMUHONIOTHUHU. V3yuaemble TEpMUHBI BBOISATCS HA
MOJIMCEHCOPHON OCHOBE, 00s13aTeIbHA BU3yabHas MOJIEPIKKA, AITOPUTMBI pabOTHI €
OTIpe/IeTICHUEM, OTIOPHBIE CXEMBI [Tl aKTyaJIu3allui TEPMUHOJIOTHH.

MecTto yyeOHoro npeamera «XumMus» B y4eO0HOM IVIaHe

B cootBercTBUU ¢ DenepanbHbIM roCyIapcTBEHHBIM 00pa30BaTeIbHBIM CTaH1apTOM
OCHOBHOT'0 00111er0 00pa3oBaHus y4eOHbIH npenMeT « XUMHUs» BXOAUT B MPEIMETHYIO 00J1acTh
«EcTecTBeHHOHAayUYHBIE TPEIMETHI» U ABISETCS 00S3aTEIbHBIM JJIS U3YUEHUSI.

VY4eOHbIM MJIaHOM Ha e€ n3yyeHne oTBeieHo 136 yueOHbIX 4acoB — 0 2 4 B Heslemo B § 1 9
KJIaccaxX COOTBETCTBEHHO.

Conepxanue yueOHOro npeamMeTa « XUMHUs», IPEICTaBIeHHOE B paboueil mporpamme,
cootBercTBYeT ®I'OC OO0, pa3paboTaHo ¢ y4eTOM OCHOBHOM 00pa30BaTeIbHON MPOTPaMMBbI
OCHOBHOT'0 00111er0 00pa3oBaHus 10 Y4eOHOMY IPeAMETY «XHUMUS», COOTBETCTBYET
aJanTHPOBAaHHON OCHOBHOM 00pa30BaTebHON MTPOrpaMMe OCHOBHOTO OOIIIET0 0Opa3oBaHUs
00y4aIOLINXCs € 3a7ePIKKOM MCUXUYECKOTO PA3BUTHS.

COAEPXAHUE YUEBHOI'O [TPEJJMETA «XWUMMUS»
8 KUIACC

HepBOHa‘IaHLHLIe XUMHYECCKHE NOHATHHA



[peamer xumun. Ponb xumuu 6 scusnu yenosexa®. Tena u semecTsa. dusnyeckue cBoicTBa
BEIIECTB. ArperaTHOe COCTOSIHUE BEIECTB. Xumus 6 cucmeme Hayk. YncThie BEUIECTBA U CMECH.
Crnioco0Os1 pazaenenus cmecel. [IpaBuia 6e30nacHOro oOpaiieHus ¢ BemeCcTBaMU U JIA0OPaTOPHBIM
obOopynoBanueM. [lonsamue o Mmemooax NO3HAHUSL 8 XUMULL.

ATOMBI U MOJIEKYIIbI. XUMUUYECKHUE AIEMEHThI. 3HAKH (CUMBOJIbI) XUMUUECKHUX JIEMEHTOB.

OTtHocutenbHas aroMHas Macca. [IpocTbie U cloXHbIe BellecTBa. ATOMHOMOJIEKYIISIPHOE
YUYE€HHUE.

Xumunyeckas popmyna. BaneHTHOCTh aTOMOB XUMUYECKUX JIEMEHTOB. 3aKOH NOCMOSHCMEA
cocmasa eewjecms. OTHOCUTENbHAS MOJIEKY/ISIpHAst Macca. MaccoBasi 1011 XMMHUYECKOTO 2JIEMEHTa
B COE/IMHEHUHU.

Ouznyeckue 1 XUMUYECKHUE SIBICHU. XUMUuueckas peakuus. [Ipu3naku XuMuueckux
peakuuii. YpaBHEHUS XUMUUYECKUX PEaKIMid. 3aKOH COXpaHEHMS MaccChl BemecTB. Knaccudukanus
XUMHUUYECKUX PEaKLUil (COeIMHEHUS, pa3IOKEHHs, 3aMELLEHUs, OOMEHA).

XUMUYECKUI IKCTIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOM MOCYIO#, ¢ mpaBmiiaMy pabOThHI B
naboparopuu U mpuémMamu o0pamieHus ¢ 1a00paTopHBIM 000PYIOBaHNEM; U3YUCHUE U OITUCAHUE
(bu3nUecKUX CBOMCTB 00pa3lloB HEOPraHUYECKUX BEIEeCTB; HaOmoAeHne pru3ndeckux (TiaBIeHue
BOCKa, TastHUE JIbJa, paCTUPAaHUE caxapa B CTYIIKE, KUIIEHUE U KOH/IEHCAIUs BOJbI) 1 XUMUYECKUX
(ropeHue cBeuH, MPOKaIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOCHCTBHUE MeJa C KUCIOTOM) SIBJICHHUIA,
HaOJIIO/ICHNE ¥ ONIMCAaHNE PU3HAKOB MPOTEKAHM XUMHYECKUX PEAKIMi (pa3iokeHne caxapa,
B3aMMOJICHCTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapusi, paznoxkenue ruapokcuaa meau (1) mpu
HarpeBaHWU, B3aUMOJIEICTBHUE xkele3a ¢ pacTBopoM cosiu menu (I1));uzydenue cnoco6oB
paszzaeneHus cMmeceil (¢ TOMOIIbI0 MarHuTa, PUIBTPOBAHUE, BHIIAPUBAHUE, TUCTUILIALINSA,
Xxpomarorpadus), MpOBEACHNE OYNCTKHU TTOBAPEHHOHN CONM; HAOMIOACHUE U OTIMCAHUE PE3YIIBTATOB
MIPOBEJICHHSI OTBITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAHEHHSI MACChI; CO3IaHHE MOJIENIeH MOJICKYI
(1apocTep;KHEBBIX).

Baskneiiiue npeacTraBuTe 1M HEOPraHMYECKUX BeLeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucimoposm — aeMeHT U MpocToe BEMIeCTBO.
Haxoxxnenue kucnopona B mpupoje, pusndeckue 1 XuMrUIeckue cBoicTBa. Peakiun ropeHus
MIPOCTHIX U CIIOKHBIX BemecTB. CriocoObl MoyYeHHs KHUCIOpoa B Ta00paTOpHH u
npomviutienHocmu. [Ipumenenue kucnopona. [Tonstue 06 okcugax. KpyroBopor kucnoposna B
npupoze. 0301 — aniomponuas MoOOUPUKayusi KUCI0pood.

Tennosoii 3¢hghexm xumuueckou peakyuu, mepmoxumuyecKue ypasHenus, 3K30- 1

SHAOTEPMUYECKUE pEeaKINH. TOnIUBO. Y2Ooub U Meman. 3azpsa3Henue 6030yXa, yCuleHue
NapHUuKo8020 3ggexma, paspyuieHue 030H08020 CJLOA.

Bonopon — anement u npoctoe BeniecTBo. HaxoxaeHue Boropona B npupoje, pusniyeckue
Y XUMHYECKHE CBOMCTBA (Ha MpUMepe B3aUMOJCHCTBUS C HEMETAJUIAMU M OKCHIaMU METAJIJIOB),
pUMEHEHHE, cnocobwbl nonydenus. IIoHATHE O KUCIOTaX U COJISX.

KonuyectBo BemectBa. Monb. Monsipaast Macca. 3akoH ABOrajapo. MonsipHbIil 00bEM razos.
Pacuetsl no xumuueckoi popmyse. PacueTs MaccoBoil 10U XUMUYECKOTO 3JIEMEHTA B
COEIMHEHUH, KOJIMYECTBA BEIIeCTBA, MOJIIPHOI Macchl, MOJIIPHOTO 00beMa ra3oB. Pacuérel mmo
XUMUYECKUM YPAaBHECHHSIM.

Quzuueckue ceoticmaa 600vl. Bona. Ee cocras, ctpoeHne u Mosekynbl. Boda kak

pacmeopumens. PacTtBopbl. [loHamue 0 HacvlyeHHbIX U HeHacblyenHblx pacmeopax. Ilonamue
pacmeopumocmu ewjecma 6 6ode. Pacuetr MaccoBOM 10N BEIIECTBA B pacTBOpE (MIPOLEHTHAs
KOHIIeHTpalus). MaccoBas 710711 BelllecTBa B pacTBope. Xumuueckue ceolicmea 600vl (paznodiceHue,

peakyuu ¢ Hampuem, OKCUOOM Kajavyus, OKCUOOM cepbl (]V) peakyuu ¢ memaiiamu, KUCIOMHbIMU U

1 3pecb 1 panee KypcrBom 0603HaYEHbl TEMbI, U3yYeHMe KOTOPbIX MPOBOANUTCA B

03HaKoMUTeNbHOM nnaHe. Meaaror camocToaTeNbHO onpeaenaeT 06bem U3yvyaemoro matepuana.



ocHo8HbIMU okcudamu). [lonamue 06 ocnosanusx. Ponb pacmeopoé 6 npupoode u 6 scusHu
yenosexka. Kpyeosopom 600wl 6 npupooe. 3acpssHenue npupooHbix 800.
Oxparna u ouucmxa npupooHvIX 600.

Baoicnetiwue knaccol Heopeanuueckux coeounenuti. Knaccugukayus HeopeaHuuecKux
coedunenuil. Okcuodvl: cocmas, Kiaccupuxayus (KUCI0mHvle, OCHOBHbIE, aMpomepHbie,
Heconeobpasyowue - Ha npumepe okcuoa yeaepooa (Il) u oxcuoa azoma (Il)), nomenxramypa.
Tonyuenue u xumuyeckue c8oUCmMB8a OKCUO08 (83aUMOOeUCMBUe C 8000, KUCTIOMAMU, Wel0UaMU).
Ocnosanusa. Knaccuguxayus ocnosanuii: wénovu u nepacmsopumole ochosanus. Homenkiamypa
ocHogaHutl. Puauueckue u Xumuieckue ceoUcmea OCHOBAHUL (83aUMOOelcCmaue ¢ OKCUOaMU
HeMemannos, kuciomamu, consamu). Ilonyuenue ocnosanuii.

Kucnomei: cocmas, knaccugurayus, nomenkiamypa, guzuieckue u Xumuyeckue ceolucmasa

(83aumooeticmsue ¢ Memaiiamu, OCHOBHbLMU OKCUOAMU, OCHOBAHUAMU, CONAMU, HA npumepe
COMSIHOU U CEPHOTU KUCA0M), CnOcobbl nonyuenus. Pso akmusnocmu memannos H. H. bexemosa.
Conu (cpednue): HomeHKIAGMYpa conel, CnOcodbl NONYYEHUS, 83aUMOOelicCmaue conell ¢ Memailamu,
KUCIOMAaMU, Weroyamu U CONAMU, NPUMEHEHUe.

THonsmue 06 amgpomephvix cudpokcudax (Ha npumepe YuHKa u antoMuHus):
Xumuueckue ceolcmea (83aumooeticmaue ¢ KUCIOMamu U Werouamu, pasioxceHue npu
Hazpesanuu) u noiydexue.

TI'enemuueckas cea3b MedHcOy Kiaccamu HeopeaHuieckux coeunenutl. I enemuueckue psovl.

Xumuueckuil SKChepumenm. KauecmeenHoe onpeoenenue CoO0epHCanus KUCI0pooda 6 8030yxe;
nonyyeHue u usyyeHue ceoLcma KUciopood, HabioeHue 63aumooeicmsus 6euecma ¢ KUCiopooom
U YCI08Usl BO3HUKHOBEHUS U NPEKPAUeHUsl 20peHUsl (nodcapa); 03HAKOMIeHue ¢ 0bpasyamu
OKCUOO8 U ONUCAHUE UX CBOLICME; NONYYEeHUe U U3VYEHUE CBOUCME 8000p00a (2opeHue),
HabnodeHue obpasyos eewecms Koaudecmeom 1 monwv, ucciedosanue ocobenHocmel pacmeopeHus
gewecmas ¢ paziuiHol pacmeopumMoCcmvio, NPUSOMOsieHUe pacmeopos ¢ ONpedeséHHOL MACCo80t
donell pacmeopEéHHO20 8ewecmad, 83aumMo0eticCmaue 600bl C MEMAulamMu (Hampuem U Kaibyuem)
(603MO2ICHO UCNONBL30BANUE BUOCOMAMEPUANOB); OnpedeieHUe PACEOPO8 KUCIOM U Welodell ¢
NOMOWbI0 UHOUKATNOPOS, UCCTIe008aHUe 00pA3Y08 HEOP2AHUYECKUX 8eleCME PA3IUYHBIX KIIACCO8;
Haobno0eHue usMeHeHUs: OKpAcKU UHOUKAMOPO8 8 pacmeopax KUCIOm U ujeioyel; usyueHue
g3aumooeticmeus okcuoa meou(ll) c pacmeopom cepHoul KUCIOMbL, KUCIOM C MEMANLIAMU, PEaKyull
Helumpaiusayuu,; noayienue HepacmeopumMblX OCHOBAHULL, 8blMEeCHEHUe 00OH020 MeMmaila Opyum u3
pacmeopa conu, peuierue dIKCNEPUMEHMANbHBIX 3a0ay no meme «Basicnetivue knaccoi
HeOp2aHUyecKux coOeOUHeHU».

Hepuoouueckuii 3axon u Ilepuoouueckas cucmema xumuueckux nemenmos /. H.
Menoeneeea. Cmpoenue amomos. Xumuyeckasn ceazp. OKuciumenbHo-60CCmManogumebHvle
peaxyuu

Ilepsvie nonvimku kaiaccuguxayuu xumuyeckux snemenmos. [lonamue o epynnax cxoouvix
1eMeHmo8 (uelounble U WeloUHO3eMebHbIe MeMAilibl, 2A102eHbl, UHEPMHbLE 2A3bl). DNeMeHmbl,
Komopbwle 06pazyom amgpomeprvie OKCUOBL U 2UOPOKCUODL.

Ilepuoouueckuii 3axon. Ilepuoouueckas cucmema xumudeckux snemenmos J{. 1.

Menoeneesa. Kopomkonepuoornas u onunHonepuoouas gopmet Ilepuoouueckoti cucmemol



xumuueckux anemenmos /. 1. Menoeneesa. Ilepuoowt u epynnol. Quauueckuii CMulCi HOPAOKOBO2O
HoMepa, HOMePOo8 Nepuooa U 2pynnsl d1emMeHma.

Cmpoenue amomos. Cocmas amomuuix s0ep. Mzomonovl. Inekmponwvt. CmpoeHue
NMEKMPOHHBIX 000104eK amomos nepauvix 20 xumuveckux snemenmos Ilepuoouueckoi cucmemul /1.
U. Menoeneesa. Xapakxmepucmuxa xumuueckozo d1emeHma no e2o noaodiceruro 8 Ilepuoouuecxotl
cucmeme []. U. Menoeneesa.

3axonomeprHocmu usmeHenUs. C8OUCME dNeMeHNMO08 MAbIX NePUO008 U 2IABHBIX NOOZPYNH, 8
3a8ucuUMocmu om amomHo2o (nopsaoko6o20) nomepa 3nauenue Ilepuoouueckozo 3aKoHa u
Ilepuoouueckoii cucmembvl XUMUYECKUX 71eMeHmMo8 0Jisl pa3sumus Hayku u npakmuxu. /. 1.
Menoenees — yuénviii u 2pancoanun.

Xumuueckas ceazv. Kosanenmunas (nonspras u HenoaapHas) ceésasbv.

DnexmpoompuyamenbHOCMb AMOMO8 XUMUYECKUX 1eMeHmos. oHnas cea3v.

Cmenenw oxucaenus. OkuciumenbHo-eoccmanogumenvhule peakyuu. Ilpoyeccol okucnenus
u soccmarosnerus. Oxucaumenu u 60CCMAHOBUMENU.

Xumuueckuil SKcnepumenm. uzyderue oopa3yos eeulecme Memaios U Hememaios,
g3aumooeticmaue SUOPOKCUOA YUHKA C pACmEopamu KUCTIOM U wjelloyell, npogedeHue onbimos,
UTLIIOCMPUPYIOWUX NPUMEPbI OKUCTUMETbHOBOCCHAHOBUMENbHBIX PeaKyull (2opeHue, peakyuu
PA3N02CEeHUS, COCOUHEHUSL).

Mescnpeomemmnoie ceasu
Peanusayus mesxcnpeomemuuix cessell npu uzyienuu xumuu 8 8 Kiacce ocyujecmensemcs

yepes UCNONIb30BAHUE KAK 0OWUX eCTNeCM8eHHO-HAYYHbIX NOHAMULL, MAK U NOHAMULL, A6IAIOUUXCSL
CUCEMHBIMU OI51 OMOETbHbIX NPEOMEMO08 eCMecn8eHHO-HaAYYHO20 YUKIA.

Obwue ecmecmseHHO-HAYYHble NOHAMUSL: HAYYHBIU hakm, eunomesa, meopusi, 3aKoH,
AHANU3, CUHME3, KIACCUPUKAYUSL, NEPUOOUYHOCTND, HAOTIOOEHUEe, IKCREPUMEHN, MOOETUPOBAHUe,
uzmepenue, Mooeib, seleHue.

Dusuxa: mamepusi, amom, NeKMPOH, NPOMOH, HEUMPOH, UOH, HYKIUO, UZ0MONbI,
PAOUOAKMUBHOCMb, MONEKYILA, INeKMPUYeCKULl 3aps0, 8ewecmeo, meio, 00bEem, azpecamuoe
cocmosiHue geujecmaa, 2as, (husuiecKue BeIUUHbl, eOUHUYbL USMEPEHUS], KOCMOC, NIAHEmbl,
36€3001, Connye.

buonozus: gpomocunmes, ovixanue, buocgepa.

Teocpagpusa: ammocgepa, cudpocgepa, munepansi, 2opHbie NOpPOObL, NONE3HbIE UCKONAEMbIE,

MONIUBO, BOOHbBIE PECYPCHL.

9 KIIACC

Bewiecmeo u xumuueckan peakyus

Ilepuoouueckuii 3axon. Ilepuoouueckas cucmema xumudeckux snemenmos /{. .
Menoeneesa. CmpoeHue amomos. 3aKOHOMEPHOCMU 8 USMEHEHUU C8OUCME XUMUYECKUX IIeMEeHMO8
nepavix MpEx nepuooos, Kaaus, Kaibyus U Ux coOeOUHeHUll 8 COOMEEeMmcmeuU ¢ NON0HCeHUuem
annemenmos 6 Ilepuoouueckou cucmeme u CmpoeHuem ux amomos.

Cmpoenue sewjecmsa: 8u0bl Xumuyeckou cesa3u. Tunvl KpUCmaiiuieckux peuémox,

3A8UCUMOCHIb CEOLICME eeuecmea om muna KpquCZJZJZMIlECKOIZ pemé’mku U 8UOA XUMUYECKOL C8A3U.



Knaccugpuxayus u nomenkniamypa Heopeanuieckux geujecme (MexicoyHapoOHas u
mpusuanvras). Xumuueckue c80icmea euecms, OMHOCAUUXCS K PAZTUYHBIM KIACCAM
HEeOP2AHUYECKUX COCOUHEHUL, 2eHEMUYECKAsl CE513b HEOPSAHUYECKUX BeLyeCms.

Knaccughuxayus xumuueckux peaxyuii no paziuyHulM npUHAKam (no Yuciy u cocmasy
yuacmeyowux 6 peakyuu eeujecms, no meniogomy dQhgdexmy, no usMeHeHur0 cmenenetl OKUCIeHUs!
XUMUYECKUX ]IeMEeHmMO8, N0 0OpAMUMOCmu, NO Y4acmuio Kamaiuzamopa). IK30- u
9HOOmepmuyeckue peaxyuu. Tepmoxumuueckue ypagHeHus.

Ionamue o ckopocmu xumuueckou peaxyuu. Ilonamue 06 odpamumvix u HeoOPAMUMBIX
Xumuueckux peakyusx. Ilonamue o 2comoeenHvlx u 2emepocennvlx peaxyusx. Ilousamue o
Xumuueckom pagrnogecuu. CmeujeHue xumuyecko2o pasnogecus. Paxmopul, eausowue Ha
CKOPOCMb XUMUYECKOU peakyu U NOJLONCEHUe XUMULECKO20 PABHOBECUS.

OKHCINTENEHO-BOCCTAHOBUTENbHBIE PEaKIIUU, YJICKTPOHHBIN OanaHc
OKHCIIUTEIbHOBOCCTAHOBHUTEIBHOM peakiu. CocTaBiIeHHE ypaBHEHUN OKHCIUTEIHHO-
BOCCTaHOBHUTEJILHBIX PEAKIIM ¢ UCTIOJIH30BAaHHEM METOIa AIEKTPOHHOTO OalaHca.

Teopust 2MEKTPOIUTUIECKON TUCCOIMALINH. DIEKTPOTUTHYECKAS TUCCOIMALINS.
DEKTPONUTHI U HEANEKTPOIUTHI. KarnoHsl, aHMOHBL. Mexanusm ouccoyuayuu sewjecms ¢
PAa3IUYHBIMU 8UOAMU XUuMuyeckoll céaszu. [lonamue o cmenenu ouccoyuayuu. CUnbHbIE U cradble
AIIEKTPOIIUTHIL.

Peakiiun norHoro oOMeHa. YCI0BHUS MPOTEKAHUS PEaKIiii HOHHOTO 0OMEHa JI0 KOHIIA.
[TonHbie U cokpaEHHbIE HOHHBIE YPaBHEHUS peaklunuid. XMMHUECKHe CBOMCTBA KUCIIOT, OCHOBAHMIA
Y COJIEH B CBETE MPEACTABICHUIN 00 AIEKTPOIUTHYECKON qucconuanuu. Cpena pacTBopa.
KavecTBeHHbIE peakiiny Ha KATHOHBI U aHUOHBI: XJIOPHU/-, OpOMHI-, UOIU-, CyIb]art, KapOoHat-,
CHJTKAT-, pocar- aHMOHBI; TUPOKCH/I-HOHBI; KATHOHBI AMMOHHSI, MarHUsI, KAJIbIUs, aTFOMIHHS,
xenesa (2+) u (3+), menu (2+), HMHKA, IPUCYTCTBYIOLIUE B BOAHBIX PACTBOpaxX.

XUMHUECKUH IKCIIEPUMEHT: 03HAKOMIICHHE C MOJICTISIMHA KPUCTAJUIMIECKUX PEHIETOK
HEOPraHMYECKHUX BEIIECTB — METAJUIOB U HEMETaIJIOB (rpaduTa U aiMasa), CIOKHBIX BEIIECTB
(xopua HaTpus); UCCIIEOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON PEaKIH OT BO3IECHCTBHS
pa3nuYHbIX (PAaKTOPOB; UCCIIEIOBAHNE 3IEKTPOIIPOBOJHOCTH PACTBOPOB BEILIECTB, MpoIecca
JMCCOIMAIINH KHCIIOT, IEJI0Yel U cosiell (BO3MOXHO HCIIONIb30BAHNE BUICOMATEPHAIIOB);
MIPOBEJICHHE OMBITOB, MIUTFOCTPUPYIOLINX MPU3HAKU MPOTEKAHUS PeaKIuii HOHHOTO 0OMeHa
(oOpa3zoBaHue ocajika, BbIIEJICHHE ra3a, 00pa3oBaHKE BOJIbI); ONBITOB, MILTIOCTPUPYIOIIMX TPUMEPHI
OKHUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX peakluii (TopeHue, peakiiuy pa3ioKeHus, COSIMHEHUS );
pacro3HaBaHWE HEOPTaHMYECKUX BEIIECTB C MTOMOIIBI0 KaUeCTBEHHBIX PEAKIIMiA HAa HOHBI; peIIeHUe
AKCMEPUMEHTATBHBIX 3a/1a4.

HemeTaniabl U X coeTUHEHUS

O6mas xapakrepucTuka rajoreHoB. OcOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHbIE CTETIEHN
okucnenus. CTpoeHue u pusnueckue cBOMCTBa MPOCTHIX BEIIECTB — raJIoreHOB. XMMUYECKHUE
CBOICTBa Ha MpUMepe XJIopa (B3aUMOIEHCTBHE C METAJUIAMU, HEMETAJIJIAaMU — BOJIOPOJIOM U
KHUCIIOPOZIOM, wenoyamu). XnopoBogopon. CossiHas KUCI0Ta, XMMUYECKHE CBOWCTBA, noayyeHue,
MIpUMEHEHUE. [leticmeue x10pa u Xiopo8ooopooa Ha op2aHusm yenoseka. Baxxneunmme Xio0pusl 1
UX HAaXOXJIEHUE B IIPUPOJIE.

Oomas xapakTepucTuka 31eMeHToB VIA-rpymnmnbel. OcOOEHHOCTH CTPOEHUS aTOMOB
KHCIIOpOJIa U cephl. XapaKTepHbIE CTEMIEHH OKHCICHHUS.

Ctpoenue u Gpu3nUecKre CBONCTBA MPOCTHIX BEIIECTB — KMCIOPOAA U Cephl. AJUIOTPOIIHbIE
MoM(UKALUK KUCIOPOa U cepbl. XMMHUECKHE CBOMCTBA Cepbl (B3aUMOACHCTBUE C HEMEeMallamMu
— BOJIOPOJIOM M KHCJIOPO/IOM, METAJUIAMU, KOHYEHMPUPOBAHHBIMU A30MHOU U CEPHOU KUCIOMAMU).
CepoBopopona: cTpoeHue, Gpu3nyeckue U XUMUYeCKHUe CBOMCTBA (KUCIOTHBIE U BOCCTAHOBUTEIIbHbBIE
cBoiicTBa). OKCUIBI Cephl KaK MPECTaBUTENN KUCIOTHBIX OKCUA0B. CepHasi KUCIoTa: GU3NUECKUe
1 XMMUYECKHe CBoWcTBa (00mue u crienuduaeckue). Conm cepHOi KUCTOTHI, KaueCTBECHHAs



peakiust Ha cynb(ar-uoH. CepHUCTAs KUCIOTA. Xumuyeckue peakyuu, iexcaujue 8 OCHoge
NPOMBLULTIEHHO20 CnOCcoOa nonydenus cepHou kuciomol. Haxoxaenue cepbl U €€ COeIMHEHH B
npupoze. [Ilpumenenune cepsl ¥ ee COeAMHEHUH B OBITY M B TPOMBIIIJICHHOCTH. XuMuyeckoe
3aepsizHeHue OKpysicaoueti cCpedbl COeOUHEHUAMU cepbl (KUCTOMHbLE 00XCOU, 3a2Ps3HeHUe 8030YXA
U 8000EMO08), CNOCOObL €20 NPeOOMBPALYeHUS.

O6mas xapakTepucTuka 3eMeHToB VA-rpymibsl. OcoOEHHOCTH CTPOCHUS aTOMOB a30Ta U
docdopa, XxapakTepHbIC CTEIIEHU OKHCICHUSI.

A30T, pacpocTpaHeHHe B IpUpoJe, PU3NUECKUE U XUMUYECKUE CBONCTBA (B3aUMOJICIICTBIE
C METAJJIAMH U HEMETAJJIAMHU - KUCIIOPOAOM U BoJopoaoM). KpyroBopot azora B mpupoze.
AMMuak: pusndeckue 1 XuMHU4eCKHe CBOMCTBA
(oxucieHue, OCHOBHBIE CBOMCTBA BOJHOTO PAacTBOPA), nosyyeHue u mpuMeHenne. Conu aMMOHUS:
COCTaB, (pu3MUecKre U XMMHUYECKHe CBOMCTBA (pa3iokKeHne, B3aUMOIEHCTBUE CO IIETI0YaMH ),
npuMeHenne. KadecTBeHHas peakiysi Ha MOHBI aMMOHUS. A30THasl KUCIIOTA, €€ (PU3nUeCcKue u
XUMHUYECKHE CBOICTBa (0011ue u crienupuyeckue), nonyuenue. Hutparsl (pasnoxkenue). AzoTucras
KucioTa. Micnonp30BaHNE HUTPATOB M COJICH aMMOHUS B Ka9€CTBE MHHEPAIBHBIX YI0OpEHUIA.
Xumuueckoe 3azpsizHenue OKpyxicarouieli cpedvl cCOeOUHeHUAMU a30ma (KUCTOmMHble 00HCOU,
3aepsizHeHue 8030yXd, NOYBbl U B0O0EMOS).

dochop, arrompontvle mooughuxayuu pocpopa, puznyeckre 1 XMMUIECKUE CBOMCTBA
(B3aMMONIEHCTBHE C METaNIaMH, HEMETAJUIAMU, KOHYEHMPUPOBAHHBIMU A30MHOU U CEPHOL
kucromamu). Oxeua pocdopa (V), oprodocdopHas kucnora: puznyeckue 1 XUMHIESCKHE
CBOMCTBa, nonyuenue. Ilonamue o MunepanvbHbix YOoopenusax: numpamsi u pocghamol. [lonssmue o
KOMRJIeKCHbIX YOoOpenusax. O01as xapakrepuctuka aneMeHToB [VA-rpymnmel. OcobeHHOCTH
CTPOCHHS aTOMOB YIJIEpO/ia M KpeMHUs. BaJeHTHOCTD M XapaKTepHbIE CTETIEHU OKHUCIICHUS aTOMOB
yriepona u KpeMHus. Pactipoctpanenue yriieposia B IpUpoJIe, XapaKTepHbIE CTENICHH OKUCIICHHUS.

VYrnepon, amioTponHeie Moaupukanuu (rpagut, anmas), pU3ndecKkue 1 XuMUIECKUe
CBOICTBA MPOCTHIX BEIIECTB (B3aUMOCICTBHE C METaJIaMU, HEMETaJUIaMU,
KOHYEHMPUPOBAHHBIMU A30MHOU U cepHou Kuciomamu). Ancopouns. KpyroBopot yrinepona B
npupoze. Okcusl yriepoza, ux (u3n4eckre 1 XuMUUeCKHUe CBOMCTBA, MOIy4YeHUE U IPUMEHEHHE,
JIENCTBUE HAa OPTraHU3M UYeJIOBEKa. JKoocuyecKue npoonemsl, céazannvie ¢ okcuoom yenepooa(lV),
2unomesa 2100a1bHO20 NOMeENIeHUs KIUMama, napHuxkoegulll ¢hghexm. YroabHasi KUCIOTa U €8
cond, uX (GU3NIECKHe U XUMHUECKUE CBOICTBA, nonyuerue u npumererue. KadaecTrBeHHas peaKiiust
Ha KapOoHaT-MoHKI. Mcrnonb30BaHue KapOOHATOB B OBITY, MEAHUIIMHE, TPOMBIIIUIEHHOCTH U
CEJIbCKOM XO35IMCTBE.

O6mue npeacrabieHuss 00 0COOEHHOCTSX COCTaBa U CTPOCHUSI OPraHUYECKUX COeIMHEHUI
yriepoaa (Ha mpuMepe MeTaHa, TUJIeHa, dTaHOJa, YKCYCHOU KUCIOTHI. X cocmas u xumuieckoe
cmpoenue. Knaccuguxayus opeanuueckux seugecms. IloHsTHE 0 OMOTOTHYECKU BAKHBIX
BEIIIeCTBaX: XKHUpax, OeKax, yIiieBoJax — M UX POJIM B )KU3HHU 4eJIoBeKa. MamepuanvHoe eouHcmeo
OpP2aHUYeCKUX U HeOP2AHUYECKUX COeOUHEHUII.

Kpemuuii, ero ¢pusznueckne u XuMuyeckrue CBOMCTBA (Ha MpUMeEpe B3aUMOCHCTBHUS C

MeTaJlsIaMU ¥ HEMETAJUIaMH ), noiyuenue u npuMmenenne. Coedunenus kpemuus 8 npupooe. Oouue
npedocmasnenus 06 oxkcuoe kpemuus(1V) u kpemnuesoii kuciome. Cunuxamol, puzuueckue u
Xumuueckue ceolcmea, NoIy4eHue u npumeHerue 8 Oblmy, NPOMbIULIEHHOCMU (8 MEOUYUHCKOL,
INEKMPOHHOU, CIMPOUmMenbHOU U Op.). Basicnetiwue cmpoumenvhvie mamepuansl: Kepamuxa,
cmexio, yemenm, bemon, sxcenezobemon. IIpobremvl 0e30nACHO20 UCNONL30BAHUS CIPOUMENbHBIX
Mamepuano8 8 N08CEOHeBHOU HCUSHUL.

XUMHUYECKUN IKCTIEPUMEHT: U3ydeHUEe 00pa3I[0B HEOPTaHUUECKUX BEILECTB, CBOWCTB
COJISTHOM KHMCIIOTBI; MPOBE/ICHUE KaYEeCTBEHHBIX PeaKIMii Ha XJIOPUI-UOHBI U HAOIIOIeHNE
MIPU3HAKOB UX MPOTEKAHUS; OTBITHI, OTpaskarone GU3NIECKHEe U XUMHUUECKHE CBOMCTBA I'aJIOTCHOB
U MX COEIMHEHHH (BO3MOXKHO MCIIOJIb30BaHHE BUICOMATEPHAIIOB); O3HAKOMIICHHE C 00pa3liaMu
XJIOPUAOB (TAJIOTEHUOB); O3HAKOMJICHUE C 00pa3liaMu Cephl U €€ COeAUHEHUSIMH (BO3MOXHO



MCIONIF30BAaHUE BUICOMATEPHUAIIOB); HAOIIOACHHE TTpoliecca OOyIIIMBaHUS caxapa Mo IeHCTBUEM
KOHIIECHTPUPOBAHHON CEPHOM KUCIIOTHI; H3yUYE€HNE XUMHUYECKUX CBOMCTB pa30aBlIeHHON CEPHOU
KHCIIOTHI, POBE/ICHUE KAYCCTBCHHON PEAKIINHU Ha CYTb(aTHOH 1 HAOIIOCHNE TPU3HaKa e&
MPOTEKaHUs; 03HAKOMJICHHE ¢ (PM3NYECKUMH CBOMCTBAMU a30Ta, hochopa v uX COSAMHEHUI
(BO3MOYKHO MCTIOJIb30BaHHE BUIEOMATEPHAIIOB), 00pa3liaMu a30THBIX U POCcHOpPHBIX yTO0OpEeHNUH;
MOJy4YEeHHE aMMHAaKa U U3yUYECHHUE €r0 CBOMCTB; IMIPOBEJICHUE KAUECTBEHHBIX PEaKIUii HA NOH
amMMoHus U (ochaT-uoH ¥ U3YICHHE TPU3HAKOB UX MPOTEKAHUS, B3aUMOICHCTBIE
KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO (BO3MOYKHO MCIOJIB30BaHNE BHICOMATEPHAJIOB);
M3y4eHHE MOJIeNiel KPUCTAITMYECKUX PEIIETOK aliMa3a, rpaduTa; 03HAKOMIICHUE C IMPOIIECCOM
a7copOITMU PAaCTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YITIEM U YCTPOHCTBOM IIPOTHBOTa3a;
MOJIy4eHHUE YITIEKUCIIOTO T'a3a U U3y4eHUE €ro CBOMCTB; MPOBEACHUE KaueCTBEHHBIX PEaKlnii Ha
KapOOHAT- ¥ CHJIMKAT-HOHBI M H3y4eHHE MTPU3HAKOB UX MPOTEKAHUSI; O3HAKOMJICHUE C TIPOAYKIIHEH
CUJIMKaTHOM MPOMBINUIEHHOCTH; PEIIEHUE IKCIIEPUMEHTAJIBHBIX 3aa4 1o TeMe «Baxnenmue
HEMETAJUIbl U UX COCIHHCHHUS.

MeTaJlJIbl 1 X COeAMHEHUS

OO6m1ast XxapakTepUCTUKAa XUMUYECKHUX JIEMEHTOB — METAJJIOB HA OCHOBAHUH MX
nonoxenus B Ilepruognueckoii cucremMe xumuueckux anemeHTos . 1. Menneneesa u crpoeHus
aromoB. CTpoeHre MeTauioB. MeTainueckas CBs3b M METANIMYECKasi KpUCTAIMYECKas peiéTka.
DNEKTPOXUMUYECKUH PsiJl HAIPsSKEHUI MeTauioB. PU3nUecKue U XMMUYECKHUE CBOMCTBA METAJIIIOB
(B3anMOEHCTBHE C KUCIOPOAOM, BOJIOH, KUCI0oTaMu). Obuue cnocodowvl noyuenuss Memaios.
Ilonsamue o koppo3uu memanios, 0OCHO8Hble CNOCoObI 3awumsl ux om xopposuu. Cniaswl (cmav,
Yy2yH, OIpaioMUHULL, OPOH3a) U UX NPUMeHeHUe 8 ObIMY U NPOMBILULEHHOCMU.

[lenounbie MeTabl: oJokeHue B [lepronnueckoi cucteMe XMMUYECKHUX 3JIeMEHTOB /1.
N. Menneneesa; ctpoenne aroMoB. HaxoxxneHnue B npupoae. dusnyeckre 1 XMMHYECKUE CBOMCTBA
(Ha mpumepe HaTpus U Kanus). OKCUABI U TUAPOKCHUIBI HATPHS U Kanusl. [[puMeHeHne menouHbIX
METaJIJIOB M UX coenuHenuil. IllenouHo3eMenbHbIe METAIIJIBI MATHUN M KaJIBIIUM: TTOJI0XKEHHE B
[Tepuognueckon cucreme XuMuueckux aneMeHToB /. . MenneneeBa; CTpO€HHE UX aTOMOB;
HaXOXJIeHHE B Ipupojie. PU3nyecKkrue U XMMHUYECKHE CBOMCTBA MarHus U Kaiblus. Baxueiime
COEMHEHUS KalbliUs (OKCUJI, TUAPOKCU, CONN). JKécmrkocmb 600bl u cnocobwvl eé ycmpaneHus.

AmomunMit: nonoxxeHnue B [lepuonnueckoil cucreme XuMnieckux smeMenToB . 1.
MeHnerneeBa; CTpOEHUE aTOMa; HAXOXKJICHHE B Tpupoe. PU3NYECKUE U XUMUYECKHUE CBOMCTBA
anmoMuHMs. AM(OTEpHBIE CBOICTBA OKCHIA U THAPOKCH]IA AITFOMUHHUS.

Keneso: monoxxkenne B Ilepmoanyeckoil cUCTeMe XMMHUYECKUX 3JIEMEHTOB

J1. 1. MeHneneeBa; CTpoeHHE aroma; HaxoXAeHHUe B mpupoae. Pu3ndyeckue 1 XMuMUYECKUe
CBOICTBA keJe3a (B3aMMO/IEHCTBHE C METAJUIAaMH, KUCIIOTaMHU U COsIMU). OKCUIBI, TUIPOKCUIBI U
conu >xene3a(ll) u xenesa(Ill): cocras, cBoiicTBa U nonyuenue.

XUMHYECKUH IKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3IiaMi METaJIJIOB M CIJIABOB, UX
(U3MYECKUMHU CBOMCTBAMH; U3YUCHHE PE3YIBTATOB KOPPO3HH METAIIOB (BO3MOKHO UCIIOIH30BAHUE
BHJIEOMATEPUAIIOB), 0COOCHHOCTEH B3aMMOICHCTBUS OKCH/IA KaJbIIUS U HATPHS C BOJOUW (BO3MOXKHO
HCIIOJIb30BaHUE BUIEOMATEPHUATIOB); UCCIIEOBAaHUE CBOMCTB KECTKOW BOJIBI; MIPOLIECCA TOPEHUS
XKeye3a B KHCJIOpoze (BO3MOXKHO MCTIOIB30BaHUE BHICOMATEPUAIIOB); TPU3HAKOB MTPOTECKAHUS
Ka4eCTBEHHBIX PEaKIMii Ha HOHBI (MarHus, KalbIHs, aTlOMUHUS, IHKA, xene3a(ll) u xemneza(11l),
meu(1l)); HabmrogeHne 1 oNMMcaHue MPOIEeCCOB OKPAIIMBAHUS TIJITAMEHN MOHAMH HATPHS, KaJlus U
KabIus (BO3MOXKHO HCIIOJIb30BAHNUE BUICOMATEPUANIOB); UCCIIeIOBaHNE aM(pOTEPHBIX CBOHCTB
TUJIPOKCUJIA AJTFOMUHUS U THUIPOKCH/IA IIMHKA; PEIICHHUE SKCIIEPUMEHTAIIbHBIX 33/1a4 10 TEME
«BaxHeinme MeTamibl ¥ UX COSAUHEHUSD.

Xumusn u okpyscaouian cpeoa

Hoesvie mamepuailbl U MEXHOI0UU. Beu;ecm@a u mamepuaisl 6 NOBCEOHEBHOU HCUSHU
yenoseka. Xumus u 3@0p08b€. Eezonacroe ucnonvzosanue eewecme u xumuuecxuxpeakuuﬁ 6 6blmy.

Hepea}z NOMOULb NpU XUMUHECKUX 0HCOo2AX U OMPABIIEHUAX. OcHogbl dK0102UYeCcKOl cpaAMOMHOCHU.



Xumuueckoe 3azpsisHenue oKpysxcaroujeli cpeovl (npedenvbHas OONYCMUMAs KOHYEeHMPayus eeujecms
— IIJIK). Ponb xumuu 6 peuieHuu 3K0102u4eckux npooiem.

Ilpupoonvie ucmounuku y2ne8000po008 (y2oib, NPUPOOHDBILL 2a3, Hedmb), NPOOYKMbL UX
nepepabomku, ux poib 6 ObIMy U RPOMbIULTEHHOCTIU.

Xumuueckuil SKcnepumenm. uzyderue oo6pa3yo8 Mamepuaios (Cmeko, Chiagbl Memaios,
NOTUMEPHBLE MANEPUATIBL).

Me:xknpeaMeTHbIe CBSI3H

Peanu3zanus MeXnpeaMeTHBIX CBSA3eH MPHU U3YUYEHUU XUMUHU B 9 Kilacce OCYIIEeCTBIISETCS
gepes UCIOJIb30BaHNEe KaK OOIUX €CTeCTBEHHO-HAYYHBIX MOHATUH, TaK U MOHSATHH, SBIISIOIUXCS
CUCTEMHBIMU JIJIS1 OTAENBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIE TIOHSATHS: HAY9IHBIN (aKT, TUTIOTE3a, 3aKOH, TEOpHsl, aHAIIU3,
CUHTE3, KIaccu(uKamus, NepuoAnYHOCTb, HAOIIOICHNE, YKCTIEPUMEHT, MOJIETTUPOBaHUE,
U3MEepEeHHe, MOJIeNb, SBJICHHE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOT U, MaTepHAaIbI.

®dwuszuka: Marepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKITU, U30TOIIbI,
PaAnOaKTUBHOCTH, MOJIEKYIIA, SIEKTPUUYECKUN 3apsif, IPOBOIHUKH, MTOTYIIPOBOAHHKH,
TURJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEI0, 00BEM, arperarHoe COCTOSTHUE BEIIECTBA, I'a3,
pacTBOp, paCTBOPUMOCTb, KPUCTAIIINYECKAs pelIETKA, CIIIaBbl, (PU3HMUECKHE BETUYUHBI, SIMHHUIIBI
M3MEPEHHUsI, KOCMUYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COTHIIE.

buonorus: porocunres, npixanue, 6uocdepa, IKocucTeMa, MUHEpAIIbHbBIE YIOOPEeHMS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHLHBIEC BEIIECTBA.

I'eorpadus: armocdepa, runpocdepa, MUHEpPaIbl, TOPHBIE TOPO/IbI, ITOJIE3HBIE HCKOMIAEMBbIE,
TOIUTMBO, BOJIHBIE PECYPCHI.

BrinosiHeHue npakTH4YecKUX pador

ITpu mpoBeieHNH MPAKTUYECKOM pabOoThl KaX/IbIi €€ 3Tal BBIIOIHIETCS 00yYaIOIIMMUCS C
3I1P BMecTe ¢ yuuTesneM U noj ero pykoBoacTBoM. Ha nocke 00s3arenbHO BHIBEIIMBAIOTCS TpaBUiIa
TEXHUKU 0€30IaCHOCTH, COOTBETCTBYIOILIME JAaHHOMY BUAY pabOThl, JaeTcs MPaBUIIbHAS 3aMUChH
(dbopMyIn U yKa3bIBaeTcs LeIb NpoBeaeHus padoThl. [Ipn He0OX0AMMOCTH AaeTcsl BU3yallbHbII
QJITOPUTM BBINIOJHEHHUS 33/1aHUs. DTO CIIOCOOCTBYET OCO3HAHUIO 00YYarOIIMMUCS BBITOIHIEMBIX
JEWCTBUI U MOJTYYEHHOTO pe3yibTara.

IIpumepHBIe KOHTPOJILHO-U3MEPHUTEJIbHbIC MAaTePHAJIbI 10 XHMHHU

Jlnist opraHu3aIiy MpOBEPKH, yIeTa M KOHTPOJIS 3HAHUN 00yUJarOMIUXCs MO TIPEIMETY
IPEIYCMOTPEHBI KOHTPOJIbHBIE Pa0OThI, CAMOCTOSITENIbHBIE PaOOTHI, 3a4€Thl, IPAKTUYECKHE PAOOTHI,
tectupoBanue. OTHUM U3 METOAOB KOHTPOJISL Pe3yJbTaroB o0ydeHus ooydaromuxcs ¢ 311P
SBJISIETCS METOJI TIOJIMBAPHATUBHOTO 3KCIIPECC-TECTUPOBAHUS C KOHCTPYHPYEMBIMH oTBeTaMu. Ero
OTJIMYUTETFHBIMUA Y€PTAMU SIBIISTIOTCSI OTIEPATHBHOCTD, BEICOKAsS CTENICHh WHIMBHIyaTH3aIHN
3HaHU, CPABHUTEIILHO MaJIble 3aTPaThl BPEMEHH U TPYy/a Ha MPOBEPKY OTBETOB OOYYAIOLIHXCS.

Jiia oGyuaromuxcs ¢ 3[1P Bo3MokHO n3MeHeHne GopMyITHpOBKY 3aJJaHUN Ha
«TIOILIATOBYIO», aJIalTallUsl IPEAIaraeMoro o0oyJaroneMycs TeCTOBOrO (KOHTPOJIbHOOLIEHOYHOTI'0)
Marepuaia: UCIOoJIb30BaHUE YCTHHIX M MMChbMEHHBIX HHCTPYKIIUH, YIIPOIIICHHUE JITMHHBIX CIIOKHBIX
(OpMYTUPOBOK HHCTPYKIIMHA, PEIIEHUE C OTIOPOM Ha alNrOpuTM, 00pasell, UCTIOJIb30BaHHe
CIPaBOYHOI MH(POPMALIUH.

[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHWA YYEBHOTI'O
INPEAMETA «XUMUA»

HA YPOBHE OCHOBHOI'O OBIIEI'O OEPA3OBAHN A
B nenom pesynberarsl ocBoenus oOyqarommmucs ¢ 3[1P yaeOHnoro npeamera «XuMus»
JOJDKHBI COBIIAJATh € pe3yJbTaTraMy MPUMEPHOIl pabouelt mporpaMMbl OCHOBHOTO OOIIETO
oOpa3zoBanus. Haubonee 3HAYMMBIMU SBISIFOTCS:



JIMYHOCTHBIE PE3YJIBTATDBI: motuBanus k 00y4eHHUIO U LIeJICHAPaBICHHOM

II03HABATEIILHOU
JeSTeIbHOCTH;, yYCTAaHOBKA HA OCMBICIIEHUE JIMYHOTO OTBITA, HAOMIOACHUH 38 XUMUYECKUMHU
HKCIIEPUMEHTAMH; OPUEHTALMS Ha IIPABUJIA HHIAMBUYAIbHOTO U KOJJIEKTUBHOTO O€3011aCHOIO
IIOBEJIEHUS IIPU B3aUMOAEUCTBUM ¢ XMMUUYECKUMHU BELIECTBAMU U COEIMHEHUSIMU; IPAKTUUECKOE

u3ydyeHue npodeccuii u Tpyna pazaIMuHOro poja, B TOM YUCIIe
Ha OCHOBE IPUMEHEHHUS U3y4aeMOoro MPEeIMETHOTO 3HaHUS (HampuMep, 1a00paHT XUMHUYECKOTO
aHalu3a); YBaKE€HHE K TPYAY M pe3ysibTaraM TPYILOBOMU JAEATEIbHOCTH;

TOTOBHOCTb K OCO3HAaHHOMY IIOCTPOEHUIO JaJbHENUIIEH HHANBUYaIbHON TPACKTOPUU
00pa3oBaHMsI HA OCHOBE OPUEHTHPOBKU B MHpe npodeccuil 1 npoheccuoHaNbHbIX IPEAIIOYTEHUH,
YB)XUTEIBHOTO OTHOIIEHHUS K TPYy; OCO3HAHUE CBOETO IIOBEEHUS C TOUKU 3PEHUS ONTaCHOCTH
WM 6€301aCHOCTH
IS ceOs MU JIUTsl OKPY’KAIOIIMX; OCHOBBI SKOJIOTUYECKOH KYJIBTYphl, COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO 3KOJIOTHUECKOI0 MBIIIJICHUS, IPUOOPETEHUE ONbITa KOOI MUECKU
OpPUEHTUPOBAHHOW IPAKTUYECKON JESITEILHOCTH B )KU3HEHHBIX CUTYaIUSIX; OCO3HAHUE
MOCJIEICTBUI U HENPUATHE BPEIHBIX IPUBbIUEK (YHOTpeOIeHUs
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUs1) U MHBIX (hOpM Bpena st PU3NIECKOro U MCUXUIECKOTO
3[I0pOBBS; IPUHATHE PELICHUN B )KU3HEHHOM CUTyallul Ha OCHOBE IIEPEHOCA ITOJIyYEHHBIX B X0l
oOy4eHUs 3HAaHUW B aKTYyaJIbHYIO CUTYallHIO, BOCTIONHATH Ae(UIMT HHPOPMAIIH, TOTOBHOCTb
0oTOMpaTh U UCIOIb30BATh HYKHYIO HH(POPMALIUIO B COOTBETCTBUU C KOHTEKCTOM JKU3HEHHOMN
CUTYallUH.

METAIIPEJMETHBIE PE3YJIBTATBI

Osnaoenue yrueepcaibHvimu ylle6HblMu HO3HABAMETNbHLIMU OCUCMEUAMU:

BBISIBIISITh IIPUYMHBI U CJICICTBHSI TPOCTHIX XUMHUYECKUX SIBJICHUH; OCYIICCTBISATh
CpaBHCHHC, Knaccmbmcaumo XUMHUYCCKHUX BCIICCTB I10
3aJJaHHBIM OCHOBAHUSM U KPUTEPUSM I YKa3aHHBIX JIOTHYECKUX OTIEpaIiil; CTPOUTH TOTHYECKOE
CY)XJICHHE TIOCTIe TTPEIBAPUTEIILHOTO aHAJIH3a,
BKITIOYAIOIIEE YCTAHOBJICHHUE MPUUNHHO-CIIEICTBEHHBIX CBSI3€H; BBISBISTH ACUITUTHI
nH(poOpMaIuu, TaHHBIX, HEOOXOUMBIX ISl PEIICHUS
MOCTABJICHHOM 3a/1a4M; MPeoOpa3oBbIBaTh HH(GOPMAIUIO U3 OHOTO BHUA B Ipyroi (Tabnuily B
TCKCT
1 p.);
CO3/1aBaTh, MPUMEHSATH U IPEOOPa30BHIBATh 3HAKU M CUMBOJIBI, MOJIETH U
CXEMBI JJId pCUHICHUA y‘~IC6HI)IX U II03HABAaTCJIbHBIX 3aJa4 C IIOMOIIBIO II€Jarora; € IIOMOIIIBIO
reaarora MpOBOAUTh XUMHUUECKHH OMBIT, HECIOXKHBIN
AKCIIEPUMEHT, IS YCTAHOBJICHUS 0COOEHHOCTEH 00BEKTa N3ydeHUS, IPUIHMHHOCIICICTBEHHBIX
CBsI3€U U 3aBHUCUMOCTEH 00BEKTOB MEKIy CO00ii; C MOMOIIBIO MeIarora Wik caMOCTOSATEIHHO
dhopmynupoBarh 0000IIIEHUS U
BBIBOJIBI IO PE3YJIbTAaTaM MPOBEACHHOTO HAOIIOICHHUSI, OTIBITA; MPOTHO3UPOBATh BO3MOXKHOE
Pa3BUTHEC XUMUUYECKUX ITPOLECCCOB U UX IMOCICACTBHA, UCKAaTb UJIN OT6I/IpaTB I/IH(bOpMaHI/IIO i
JTAaHHBIE U3 UCTOYHUKOB C YUE€TOM MPEII0KEHHON YueOHOM 3a1a4n U 3aJaHHBIX KPUTEPHUEB.
Ognadenue ynugepcanbHvimu y4eOHbIMU KOMMYHUKAMUGHBIMU OCHCMEUAMU:

OpPraHMU30BbIBaTh YUeOHOE B3aUMOJICICTBIE B IpyIIIe (ONpeaessaTh 00Lue ey,
pacnpenensiaTh pojiy, JOroBapuBaThCs APYT C IPYroM M T. J.). C IOMOLIBIO NIeiarora uiu
CaMOCTOSITENIbHO COCTABJIATh YCTHbIE M MMCbMEHHBIE TEKCThI C CIOJIB30BaHUEM UILTFOCTPATUBHBIX
MaTepUalioB JUIsl BEICTYIJICHUS TIEpe
ayIUTOpHEi; OpraHU30BBIBATh Y4EOHOE COTPYIHUUYECTBO U COBMECTHYIO JI€ATEIHLHOCTD C
YUUTENIEM U CBEPCTHUKAMM; PabOTaTh MHAWBUIYAIBHO U B TPYIIE: HAXOAUTH OOIIee pelieHue U
paszpemiarb KOH(GIUKTH HA OCHOBE COINIACOBaHUS MO3UILIMIA U y4eTa MHTEPECOB; (OPMYIIHPOBATH,
apryMEeHTHPOBAaTh U OTCTaWBaTh CBOE MHEHHE; OLIEHUBATh KAYeCTBO CBOETO BKJIAJa B OOLIHIA



MNPOAYKT, MPUHUMATDh U PA3ACIIATE OTBETCTBCHHOCTD U ITPOABIIATE TOTOBHOCTD K IMPEAOCTABICHUIO
oT4YeTa Tepes TPYIIon.
Osnadenue yHueepcanbHblMu y4eOHbIMU PeYIAMUGHBIMU 0ClICHEUAMU:

OOHapyKUBATh U POPMYIIUPOBATH YUEOHYIO IPOOIIEMY, ONIPEEIIATh Lelb YUeOHONU NEsTEeNbHOCTH;
BJIa/IETh OCHOBAMHU CaMOKOHTPOJISI, CAMOOLIEHKH, IIPUHATUS PEIIEHUN U OCYLIECTBICHUS
OCO3HAHHOTO BHIOOPA B y4eOHOM U MO3HABATEIBHON NESTEILHOCTH; COOTHOCUThH CBOM JICHCTBHSA C
IUTAHUPYEMBIMH PE3YNbTaTaMH, OCYIECTBIATh KOHTPOJIb CBOEH AEATEIbHOCTH B IIpoLEcce
TOCTH)KEHUS pe3yNbTara, ONpeAessaTh CIOCOObI IEHCTBHIA B paMKaX MPEUIOKEHHBIX YCIOBUH U
TpeOOBaHUM, KOPPEKTUPOBATh CBOU JECHCTBHS B COOTBETCTBUU C U3MEHSIOLIEHCS CUTYyalUeH;
JIaBaTh aJICKBaTHYIO OLICHKY CUTYallMU U IIpeJIararh IUIaH €€ U3MEHEHUS; IPEIBUIECTh TPYAHOCTH,
KOTOpBI€ MOT'YT BO3HUKHYTh IPU pEIICHUH Y4eOHOH
3aJ]a4M; MOHUMATh IPUYMHBL, IO KOTOPBIM HE ObUT JOCTUTHYT TPeOyeMBbIid pe3yabTaT
NesITeIbHOCTH, ONPEIeNIATh IO3UTUBHBIC U3MEHEHUS U HallpaBlieHUs, TpeOyrolye faabHenen
paboTHI; 0CO3HAHHO OTHOCHUTHCS K JIPYrOMY YEJIOBEKY, €F0 MHEHHUIO.

INPEJAMETHBIE PE3VYJ/IBTATbI

B cocraBe npeaMeTHBIX Pe3yNIbTaTOB [0 OCBOEHUIO 00sI3aTEIbHOIO COACP KaHus,
YCTaHOBIJICHHOTO JTAHHOM MPUMEPHON paboueii mporpaMMon, BEIACTISIOT: HayYHbIC 3HAHUS, YMEHUS
U c11ocoO0bl AeHCTBUH, cnenuduueckue i yueOHOro mpeamera «XuMus», BUAbI JeSITeIbHOCTH 110
MIOJIy4YEHUIO HOBOTO 3HAHUS, €r0 HHTEPIPETALIUH, TPEOOPa30BaHUIO U IPUMEHEHUIO B Pa3IMUHbIX
y4EOHBIX M HOBBIX CUTYalUsX:

. IIPEICTABICHNUE O 3aKOHOMEPHOCTAX U I03HABAEMOCTH SIBJICHUN IIPUPOJIbI, IOHUMaHUE
00BEKTUBHON 3HAUMMOCTH OCHOB XMMHUYECKOH HayKu KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS,
KOMITOHEHTA 0011l KyIbTYphl U IPAKTUUECKOM EATEIIbHOCTH YEIOBEKA B YCIOBUSAX COBPEMEHHOIO
o01IecTBa; MOHMMaHUE MECTAa XUMHUH CPEIH IPYTUX €CTECTBEHHBIX HAyK;

. BJIJICHUE OCHOBAMM IOHATHIHOTO aIllapara ¥ CHMBOJIMNYECKOTO SI3bIKa XUMUU IS
COCTaBJIEHUs (GOPMYJ HEOPIraHUYECKUX BEIIECTB, YPaBHEHUI XMMUYECKUX pPeakLuil (¢ ornopoil Ha
aITOPUTM Y4eOHBIX ACHCTBUI); BlajieHne ocHoBaMu XxuMuuyeckoid HomeHknatypsl (IUPAC u
TPUBHAJILHON) U YMEHHE UCIOIb30BaTh €€ JIJIs pellieHus] yueOHO-TI03HaBaTeIbHbIX 3a/1a4 C
MIOMOIIbIO YUUTENIS; YMEHHUE UCIIOIb30BaTh MOJIENH JUIsl OOBSICHEHUS! CTPOEHHS] aTOMOB U MOJIEKYIT
10 QJITOPUTMY C OIIOPOY Ha OIPEIEICHUS;

. IIPEACTABICHUE O CUCTEME XUMUYECKUX 3HAHUM U YMEHUE C IIOMOIIBIO YUUTEIIS IPUMEHATD
CUCTEMY XMMHMUYECKHUX 3HAHUH NI yCTAHOBJICHUS B3aUMOCBA3EH MEXAYy U3yUYEHHBIM MaTepUajIoM U
IIPU TIOJIyYE€HUHU HOBBIX 3HAHHM, a TAKXKe B MPOIIECCE BHIMOIHEHMS YUeOHBIX 3aJaHui U IpHU padboTe
C UCTOYHHKAaMHU XUMHUECKONH MH(POPMAIMH, KOTOPAask BKIIOUAET:

BAKHEHINE XUMUYECKHE MTOHATUS: XUMAYECKUH DIIEMEHT, aTOM, MOJIEKYJIA, BEIIECTBO,
IIPOCTOE U CJI0KHOE BELIECTBO, OAHOPOIHAS U HEOMHOPOJAHAS CMECh, OTHOCUTEIIbHBIEC aTOMHAs U
MOJIEKYJISIpHAs MacChl, KOJTMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsE Macca, MOJIIPHBIN 00beM, OKCHU,
KHCJIOTa, OCHOBAHUE, COJIb (CPEHSs), XUMUUECKasl pEaKLINs, PEAKIIUU COSANHEHNUS, PEAKIIUU
pas3NoKEeHMsl, PEaKIUU 3aMEILEHHs], PeaKIui OOMEHa, TEIIOBOU APPEKT peakinu, 3K30- U
SHJOTEPMUYECKHUE PEAKIUU, PACTBOP, MACCOBAsL 1OJIsI XUMUUECKOIO JIEMEHTA B COCIUHEHUH,
MaccoBas J0JIs ¥ ITPOLICHTHAS! KOHILIEHTPAalKs BEIIECTBA B paCTBOPE, SAPO aTOMA, IIEKTPUUECKUI
CIIOH aToma, aToMHasi OpOUTallb, PJANYC aTOMa, BAJICHTHOCTh, CTETIEHb OKMCIICHHS, XUMUYECKast
CBSI3b, DJIEKTPOOTPULIATEIBHOCTD, IOJISIPHASI M HETIOJSIPHAs! KOBAJICHTHAS CBSI3b, NOHHAS CBSA3b,
MeTaJUIMYecKasi CBA3b, KpUCTAJUINYECKas peleTka (aToMHasi, HOHHasA, MeTaJuInyecKas,
MOJIEKYJISIpHAsL ), HOH, KATHOH, aHUOH, 3JIEKTPOJIUT U HE AIEKTPOIIUT, IEKTPOIUTHIECKAs
JMCCOLMAIUS, PEaKI[MM HOHHOTO OOMEHa, OKUCIIUTEIbHO-BOCCTAHOBUTENbHBIE PEaKIUy,
OKHCIINTEIb U BOCCTAHOBUTEIb, OKHCIEHUE U BOCCTAHOBIICHUE, MJIEKTPOIIN3, XMMUYECKOE
paBHOBecHe, 00paTUMbIe 1 HEOOpaTHUMbIE PEaKIIMH, CKOPOCTh XUMUYECKOM peakiiy, KaTaau3arop,
npenensHo gonyctumas konueHtpanus (IIJ1K), koppo3us metanios, ciuiaBbl; OCHOBOIOJNAraroIIue
3aKOHBI XMMMHU: 3aKOH COXpaHeHus maccsl, [lepuonnueckuii 3akoH . . Menneneesa, 3akoH
ITOCTOSTHCTBA COCTaBa, 3aKOH ABOTaJpo; TCOPUH XUMHUHU: aTOMHOMOJICKYIIAPHAs TEOPUs, TEOPHUS
WIEKTPOIUTUYECKON TUCCOLUALNY, a TAKKE IIPEICTABICHUS O HAyYHbIX METOAAX ITO3HAHMS, B TOM



YHUCJI€ SKCIEPUMEHTANIBHBIX U TEOPETUUYECKUX METOAAX UCCIIEIOBAHUS BEIIECTB U U3yUCHHUS
XUMHUYECKHUX PEaKIIMii;
. IpEeJCTaBICHHE O MEPUOANYECKOM 3aBUCIMOCTH CBOMCTB XUMUYECKUX IEMEHTOB (paanyc
aToma, 3JIEKTPOOTPULIATENILHOCTH ), IPOCTBIX U CIIOKHBIX BEIIECTB OT MOJI0KEHHUS AJIEMEHTOB B
[leproanueckoii cucteme (B MajbIX MEPUOAAX U TNIABHBIX MOJATPYIINAX) U SIEKTPOHHOTO CTPOCHUS
aroMa; yMeHHE OOBSCHATH CBSI3b IMOJIOKEHUSA dieMeHTa B [leproandeckoil cuctemMe ¢ YuCIOBBIMU
XapaKTepPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB U 3aps[l sSpa, 00liee YHCIo
3JIEKTPOHOB), PACIPEAEIIEHUEM IEKTPOHOB 10 SHEPIETUYECKUM YPOBHSM aTOMOB IIEPBBIX TPEX
MIEPHUOIOB, KAIHsI U KalbIUs; KJIaCCUPHUIMPOBATh XUMHUUECKHE HIEMEHTHI C OTIOPO Ha
orpeaeneHus GU3NIECKOro CMbICTA MU(DPOBBIX TAHHBIX IEPUOANICCKON TAOTHUIIBL;
. YMEHHUE KJIaCCH(PHUIUPOBATh XUMUYECKHE HIIEMEHTHI, HEOPTaHUYECKHE BEIECTBA U
XUMUYECKHE PEAKIIUU C OTIOPOM HAa CXEMBbI; ONPEAEISATh BAJIGHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKHX IEMEHTOB, BUJI XUMUYECKOM CBSI3U U TUIl KPUCTAIUIMYECKOU CTPYKTYPHI B
COEIMHEHMSIX, 3apsij HOHA, XapaKTep Cpe/ibl B BOAHBIX PACTBOPAX BELIECTB (KUCIIOT, OCHOBaHHUI),
OKHUCJIUTEIb U BOCCTAHOBUTEIb TI0 aJITOPUTMY YUEOHBIX JIEHCTBUI;
. YMEHHE XapaKTepPH30BaTh C OMOPOIl Ha cxeMy (PU3UUYECKUE U XUMHUYECKIE CBONCTBA
MPOCTHIX BEHIECTB (KUCIOPOI, 030H, BOAOPO, rpadut, anmas, KpeMHUH, a3ot, hocdop, cepa, XIop,
HaTpHil, KaJIMil, MarHUN, KaJdblUN, A TIOMUHUN, KEJI€30) U CIOKHBIX BEIIECTB, B TOM YHCIIE UX
BOJIHBIX PACcTBOPOB (BOAA, aMMHUAK, XJIOPOBOJOPO, CEPOBOAOPOA, OKCHIBI i THAPOKCHU/IBI METAIIIOB
| - IIA rpynmn, amtomunus, meau (11), uunka, xenesa (11 u III), oxkcunp! yrmepona (II u IV), kpemuus
(IV), azora u dpocdopa (III u V), cepst (IV u VI), cepuucras, cepHas, a3oTucrasi, a30THasl,
docdopHnas, yronpHas, KpeMHHEBasi KUCIOTA U MX COJIM); OMUCHIBATh C ONOPOM Ha TUIaH U
KJIFOUEBBIE CJIOBA; YMEHHUE TPOTHO3UPOBATh U XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU
OT UX COCTaBa U CTPOEHHUS IOCIIE IPEIBAPUTEIBLHOIO aHaIN3a M0 PyKOBOACTBOM II€/1arora,
MIPUMEHEHHUE BELIECTB B 3aBUCUMOCTH OT UX CBOMCTB, BO3MOKHOCTb IMTPOTEKAHUS XUMUYECKUX
MIPEBPAIICHUI B PA3IMYHBIX YCIOBUSIX, BIUSHUE BEIIECTB U XUMUYECKUX MTPOILIECCOB HA OPTaHU3M
YEJIOBEKa U OKPYKAIOIIYI0 IPUPOIHYIO CPENLY;
. YMEHHE COCTABJIATH [0 00pasily, CXeMe, alrOpUTMY y4eOHBIX IeHCTBUN MOJEKYIISIpHBIE U
WOHHBIC YpaBHEHUS PEAKIINil (B TOM YHCIIE PEaKIIUii HOHHOTO OOMEHa U OKUCITUTEIBHO-
BOCCTaHOBHUTEIBHBIX PEAKIIHA), WITIOCTPUPYIOIINX XUMUYECKUE CBOMCTBA N3yYEHHBIX KIacCOB /
TPy HEOPTaHUYECKHUX BEIIECTB, a TAKKE MOATBEPKIAIOIINX TEHETHUECKYIO B3aUMOCBSI3h MEKITY
HUMU;
. YMEHUE BBIUUCIATh OTHOCUTENBHYIO MOJIEKYISPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MacCCOBYIO JIOJIF0 XUMHUYECKOT0 3JIEMEHTa B COEIMHEHNH, MaCCOBYIO JIOJIFO BELIECTBA B pacTBOPE,
KOJIMUECTBO BEILIECTBA U €ro Maccy, 00bEM ra3oB ¢ OIopoil Ha oo1e (GopMyIibl; yMEHUE
MIPOBOJUTH PACUETHI 110 YPABHEHUSIM XUMUYECKUX PEAKIIMM U HAXOAUTh KOJMYECTBO BEIIECTBA,
00BbEM U MAcCy peareHTOB WJIH MPOIYKTOB PEAKIINH C OTIOPON Ha 00paselr, aropuT™M y4eOHbIX
e CTBHIA;
. BJIaJIeHUE OCHOBHBIMHM METOJJaMH Hay4yHOTO MMO3HaHUs (HaOM0eHne, U3MEpEHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHHKE) ITPU U3YUCHHUH BEIIECTB M XUMHUYECKUX SBJICHUH C OMOPON Ha
ANTOPUTM YUYEeOHBIX ACHCTBUIA, yMEHHE CHOPMYTUPOBATH MPOOIEMY U MPEATOKUTH MTYTH €€
pEelIeHNns ¢ TIOMOIIBIO NeJarora; 3HaHue OCHOB 0€301MacHOM padOoThl ¢ XMMUYECKUMHU BEIIECTBAMH,
XUMHYECKOU MOCYyNoi 1 1abopaTopHBIM 000PYI0BAHHUEM;
. HaJU4Kie MPAKTUUYECKUX HABBIKOB INIAHUPOBAHUS U OCYIIECTBIEHUS CIEAYIOIMINX
XUMHYECKHUX HKCIIEPUMEHTOB MO/I PYKOBOICTBOM YUHTENS C 00CYK/IEHHEM TUIaHa paOOThI WK
COCTaBJIEHUEM TaOJIHIIbI:

M3y4eHUE U OlMcaHue PU3NYECKUX CBOMCTB BEIIECTB; O3HAKOMJIEHHE C GU3NYECKUMU

Y XUMUYECKUMU SBIICHUSIMH; OTIBITHI, MIUTFOCTPUPYIOIINE TPU3HAKH TPOTEKAHUS
XUMHUYECKUX peaKiuil; H3ydeHHe CIIOCOOOB pa3zesieHusl CMecell; MoJlydeHue

KHCJIOpOAa U U3YUYCHUC CT'O CBOﬁCTB; MOJIy4CHHEC BOAOPOAa U UBYYCHHUC €TI0 CBOﬁCTB;



MOJIyYEHHE YITIEKHCIIOTO ra3a U U3y4eHHUe €ro CBOMCTB; MOJIyYeHHE aMMHaKa U
M3y4YEHHE €T0 CBOMCTB;

IIPUTOTOBIICHUE PACTBOPOB C ONPEAEICHHON MacCOBOM J0JIEH PACTBOPEHHOTO

BEIIECTBA; UCCIICIOBAHUE M ONTMCAHNE CBOMCTB HEOPTAHUYECKUX BEIECTB Pa3IMYHBIX KIIACCOB;

MIPUMEHEHHUE UHIMKATOPOB (JTaKMyca, METHIIOpaHXa u peHosndTanenna) s

OTIpe/IeTICHUS XapaKTepa Cpeibl B pACTBOPAX KUCIIOT | MIEJIOUeH; H3YYCHHE B3aMMOJICHCTBUS
KHCIIOT C MEeTaJlJIaMH, OKCH/IaMU METaJJIOB,

PacTBOPUMBIMU U HEPACTBOPUMBIMHU OCHOBAHUSIMHU, COJIIMH;, TIOTYYCHHE
HEPaCcTBOPUMBIX OCHOBAHMUIA;
BBITCCHCHHE OJTHOTO METaJlia APYTrUM U3 PacTBOpa COJIM; HCCIeI0BaHUE aM(OTEPHBIX
CBOMCTB IMIPOKCH/IOB AIIOMUHHUS U IIUHKA; PEIICHUE IKCIIEPUMEHTAIbHBIX 3a/1a4 [0 TeMe
«OCHOBHBIE KJIACCHI

HEOPraHMYECKUX COCTUHEHUI»; pelIeHHEe SKCIIEPUMEHTaIbHBIX 3a1a4 110 TeMe
«INEKTPOTUTHYECKAS

TUCCOITMAIUS, PEIICHUE SKCIIEPUMEHTAIBHBIX 33J1ad 110 TeMe «BakHel e HeMeTaIbl 1 X

COCANHCHUA»,

pELIECHHE SKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMe «BaxkHeNme MEeTaJlIbl U UX COSAUHEHUSY;
XUMHUYECKHE SKCIIEPUMEHTHI, HJUTFOCTPUPYIOIINE MPU3HAKY MPOTEKAHUS PEAKIMil HOHHOrO 0OMeHa;
Ka4EeCTBEHHBIE PEAKIIMU Ha MIPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX MOHBI: XJIOPH, OpOMU/I -,
uonua-, cynedar-, hocdar-, kapooHaT-, CHIIMKAT-aHHUOHBI, THAPOKCHIUOHBI, KATHOHBI aMMOHUS,
MarHusi, Kajablius, alFOMUHHS, XKere3a (2+) u xkenesa (3+), menu (2+), IMHKA; yMEHUE
MIPEJICTABISITh PE3YIbTaThl SKCIIEpUMEHTa B (hOpME BBIBOJIOB, 1I0KA3aTENIbCTB, IPpaUKOB U TAOIUI U
BBISBJISITh SMIIMPUYECKUE 3aKOHOMEPHOCTH;
. BJIaJICHUE nmpaBwiIaMd ~ 0e30MacHOro oOpamieHus ¢ BEILIECTBAMH,
UCIONIb3YEMBIMU B TIOBCETHEBHOM KU3HH, a TAK)KE TIPABUIIAMU TIOBEJICHHS B LIETISAX cOEpEKEHUS
3JI0pPOBbBS M OKPYKAIOIIEH IPUPOIHON CpeJibl; TOHMMaHUE Bpea (OmMacHOCTH ) BO3ICUCTBUS Ha
KUBBIE OPTaHU3MBI ONIPEICIICHHBIX BEIIECTB, a TAKXKE CIIOCOO0B YMEHBIICHUS U MPEIOTBPAIICHH S
WX BPEIHOTO BO3JICHCTBUS;, TOHUMaHHUE 3HAUYEHUS KUPOB, OEIIKOB, YIJIEBOJOB JJIsI OpraHu3Ma
YEJI0BEKa;
. BJIaJICHUE OCHOBAMU XUMHUYECKON I'PAMOTHOCTH, BKJIIOYAIOLIEH YMEHUE TPAaBUIIBHO
HCIONIF30BaTh U3YUYECHHBIE BEIIECTBA U MaTEePHAIIbI (B TOM YHCIIE, MUHEPAIbHbBIE YIOOpEeHHUS,
METaJUIbI U CILJIaBbI, MPOAYKTHI MepepadOTKU MPUPOTHBIX UCTOUHUKOB YTIIEBOAOPOIOB (YIJIs,
MIPUPOTHOTO Ta3a, HeTH) B OBITY, CENILCKOM X03s1CTBE, Ha MPOU3BOJCTBE; YMEHHUE MPUBOIUTH
MPUMEPHI TPABWIIBHOTO UCIIOIb30BaHUS U3yUYECHHBIX BEIIECTB U MATEPUAJIOB;
. YMEHHUE YCTAHABIMBATH CBSI3M MEXK]y peaIbHO HAOIIOJaeMbIMU XUMHYECKUMU SBIICHUSIMHA 1
MpoIeccaMu, TPOUCXOISIIUMHI B MAaKPO- U MUKPOMHUPE, OOBSICHATh TPUIHMHBI MHOTOOOpa3Hs
BEIIECTB; YMEHUE MHTETPUPOBATh XUMHUECKHE 3HAHUS CO 3HAHUSAMU JIPYTHX y4EOHBIX MPEIMETOB C
MOMOINIBIO TIEAArora;
. npeacTaBieHue o cepax npodeccuoHaTbHON ASSITETFHOCTH, CBI3aHHBIX C XUMUEH U
COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JJOCTHKEHUAX XUMUYECKON HAYyKH; HAJIMUNE
OTBITa PabOTHI C PA3TMYHBIMU HCTOYHHUKAMHU WH()OPMAIINH TI0 XUMUH (HAYIHO-TIOMYIsIpHAs
TUTepaTypa, CIOBapH, CIIPABOYHUKHU, HHTEPHET-PECYPCHI) C ONIOPOI Ha AITOPUTM: YMEHUE
00BEKTUBHO OIEHMBATh MH()OPMAIINIO O BEIMIECTBAX, UX MPEBPAIICHUSIX U TPAKTUIECKOM
MIPUMEHEHUH.

TpeGoBaHMsl K NpeIMETHBIM pPe3yJIbTaTaM 0CBOCHHS Y4eOHOro npeamMera « XuMus»,

pacnpejaeeHHbIe 10 ToAaM 00y4eHust

Pesynbrarer mo rogam GopMynupyroTCs MO NPUHITUIY JOOABICHUS HOBBIX PE3yAbTaTOB OT
rozia K Toay, y>k€ Ha3BaHHbIE B IPEIbIAYIIUX r0JaxX MO3UINH, KaK TPaBUJIO, JOCIOBHO HE
MOBTOPSIOTCS, HO YUUTBHIBAIOTCS (PE3YJIbTAThl OUEPEAHOTO rojia M0 YMOTYAHHUIO BKIIIOUAIOT
pe3ynbTaThl IPEABIIYIINX JIET).



8 KJIACC

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHSATUN: aTOM, MOJIEKYJIa, XUMUYECKUN
3IIEMEHT, MMPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH (OJHOPOIHAS M HEOIHOPOIHAs),
BaJICHTHOCTb, OTHOCUTEJIbHAS aTOMHAsI U MOJIEKYJISipHAsi Macca, KOJUYECTBO BEIIECTBA, MOJIb,
MOJISIpHasi Macca, MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B CO€IMHEHUHU, MOJISIPHBII 00bEM, OKCHU/I,
KHCJIOTA, OCHOBAHME, COTIb, 21eKMPOOMPUYAMENbHOCb?, CTETIEHb OKMCIICHHS, XUMHUECKAsT
peakuus, KaaccupuKaIus peakluii: peakliuu COeIMHEHUsI, PEaKIIUU Pa3I0KEHUs, peakluu
3aMeIIeHUs, peakiuu 00MeHa, 9K30- U YHIOTEPMHUUCCKIE PEAKIIUU; Meniosol 3¢hgexm peakyuu,
SJIpO aToMa, AIIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTAalIb, PaIUyC aTOMa, XUMUYECKasl CBSI3b,
MOJISIPHAS U HETIOJSIPHASI KOBAJICHTHAS CBSI3b, MOHHAS CBSI3b, MOH, KATUHOH, aHUOH, PACTBOP,
MaccoBasi J0JIsl BEIEeCTBa
(IpoleHTHAs KOHIIEHTpAIs1) B PACTBOPE; WILIIOCTPUPOBATH B3AUMOCBSI3b OCHOBHBIX XUMHUECKUX
MOHATHUH (CM. 1. 1) U IPUMEHSATH 3T MOHATHS IIPU OMMCAHUY BEILIECTB U UX MPEBPALCHUII;
KCIIOJIb30BaTh XUMHUUYECKYIO CUMBOJIUKY JUIsl COCTaBICHUS (DOPMYJT BEIIECTB, MOJICKYISPHBIX
ypaBHEHUN XUMUYECKUX PEAKIIMiA, SIEKTPOHHOTO 0anaHca; OnpeAesiTh BAIEHTHOCTh aTOMOB
3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX; CTCTICHb OKUCIICHHUS JIEMEHTOB B OMHAPHBIX COCTUHEHUSX C
OMOpPOi Ha ONIPEENEHNUs, B TOM YUCJIE CTPYKTYPUPOBAHHBIEC; MPUHAJJIEKHOCTh BEILIECTB K
onpenenéHHOMY KJIacCy COeAMHEHUH 0 popMyraM; BUJL XUMUYECKOM CBsI3U (KOBAJICHTHAS U
MOHHAsI) B HEOPraHMYECKUX COCTUHEHUSIX; HMETh MIPEICTABICHHE O CUCTEME XUMUYECKUX 3HAHU,
YMETh C TIOMOIIBIO YUUTEJIS MPUMEHSTh CUCTEMY XUMUYECKUX 3HAHUH, /I yCTAaHOBIICHUS
B3aUMOCBA3U MEXAY U3YYEHHBIM MAaTE€pPUaIOM U IIPHU MOJYYEHUU HOBBIX 3HAHUH, a TaKXKe IpU
paboTe ¢ NCTOYHHKAMH XUMUYECKON HHpopMarii. OpUeHTHPOBATHCS B TIOHIATHSX M ONIEPUPOBATH
UMU Ha 0230BOM YpOBHE, IPUMEHSTH MPHU BHIMOIHEHUN YYEOHBIX 3a/IaHUN U PEIICHUH PACUYETHBIX
3a/1a4 ¢ ONOPOM Ha aIrOPUTM YUEOHBIX IEUCTBUI U3yUYE€HHbBIE 3aKOHBI U TEOPHUH: 3aKOH COXPAHCHUS
Macchl, [lepuonnueckuii 3akon .M. Menneneesa, 3akon nocmosincmea cocmaea, 3aK0H ABOraipo;
aTOMHO-MoJIeKy/sipHast Teopusi. COOTHOCUTH 0003HAYEHUSI, KOTOPhIE UMEIOTCS B TaOIHUIIES
«Ilepuoanueckas cucteMa XUMUYECKHX 31eMeHToB /1. 1.

MenpeneeBay ¢ YMCIOBBIMU XapaKTEPUCTHKAMU CTPOCHHS aTOMOB XUMHYECKUX DJIEMEHTOB (COCTaB
U 3apsij a1pa, o011ee Yucio IEKTPOHOB U pacipeeNeHUE X M0 AIEKTPOHHBIM CIIOSIM);
KJIaCCU(PUITUPOBATH XUMUYECKHE FIIEMEHTHI, HEOPTAaHNYECKHE BEIIECTBA; XUMUUECKUE peakuu (1o
YHCITy U COCTaBY yYacCTBYIOIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY ((DEKTY, 10 U3MEHEHHUIO
CTETIEHU OKUCJICHUSI XUMHUYECKUX AJIEMEHTOB) C OMOPOM Ha CXEMBI; XapaKTepU30BaTh (OMUCHIBATD)
o0IIre XUMHUYECKIE CBOMCTBA BEIIECTB Pa3IMYHbIX KIIACCOB, MOATBEPKIasl OMMCAHUE TPUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHHU COOTBETCTBYIOIIMX XUMHUYECKHUX PEAKIINI C OTTIOPON HA CXEMBI;
MIPOTHO3UPOBATh CBOMCTBA BEIMIECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOECHUS; BOZBMOXKHOCTH
MPOTEKAHUSI XUMUYECKUX TTPEBPAILICHUI B PA3IMYHBIX

YCIOBUSIX MOCJE MPEIBAPUTEIHLHOTO OOCYKICHHS C MeAaroroM; BBIYUCIATH OTHOCUTEIBHYIO
MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB; MAaCCOBYIO JIOJTFO XMMHUYECKOTO JIEMEHTA 110
dbopMyie coeTMHEHNsT; MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE; MPOBOAUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOW peaKIuu C ONOPOM Ha aJTOPUTM; TMPUMEHSITh OCHOBHBIC OTIEPAIIMH MBICTUTETHHOM
JeSITeIbHOCTH — aHAJIU3 U CHHTE3, CPaBHEHUE, 0000IIICHHEe, CUCTeMaTH3alus, KIacCupUKaIus,
BBISIBJICHHE TTPUIMHHOCIICJICTBEHHBIX CBSI3€U — /IS N3y4YEHUsI CBOMCTB BEIIECTB M XUMHUECKUX
peakuii; eCTeCTBEHHOHAYYHbIE METOIBI TTO3HAHMS — HAOIIOIeHHE, H3MEPEHUE, MOICTTUPOBAHUE,
IKCIIEPUMEHT (peanbHblli U MblCIeHHbIl) TIO PYKOBOACTBOM

nearora; CJea0BaTh MPaBHUIIaM MOJIb30BAHMS XUMUYECKOH MOCYA0H U 1a00OpaTOpHBIM
o0opymoBaHuEM, a TaK)Ke TTpaBUiIaM OOpaIIeHHs C BEIIECTBAMHU B COOTBETCTBUHU C HHCTPYKIUSIMU
IO BBITTOJHEHUIO JTA00PATOPHBIX XUMHUUECKHUX OTBITOB M0 MOTYYSHHUIO U COOUPaHUIO Ta3000pa3HbIX
BeIECTB (BOAOPOA M KUCIOPO/A), TPUTOTOBIEHHIO PACTBOPOB C ONPEICIEHHON MaCCOBOM JoJIe
PacTBOPEHHOTO BEILIECTBA; UIAHUPOBATH M MPOBOIUTh XUMUUYECKHUE SKCIIEPUMEHTHI 110

2 3pech U Aanee KypcMBOM 0603HaYalOTCA NAaHMPYyeMble NPeAMETHbIE Pe3yNbTaTbl, KOTOpble

MOTYT O6bITb NOTEHUMANBHO AOCTUTHYTbI 06yyatowmmcesa ¢ 3P, Ho He aBAstoTcA 06a3aTeNbHbIMM.



pacro3HaBaHUIO PACTBOPOB LIENOYEH U KUCIOT C MOMOIIBIO HHAUKATOPOB (J1akMyc, penondranenH,
METHJIOPAHXK U Jp.), MOATBEP)KJAIOINX KAY€CTBEHHBIN COCTaB HEOPIraHUYECKHX BEILECTB

(KauecTBEHHBIC PEAKIIMU HA HOHBI) MO PYKOBOJACTBOM II€Jarora.
9 KJIACC

PacKpbIBaTh CMBICJI OCHOBHBIX XUMUYECKUX ITOHATUI: XUMUYECKUH DIIEMEHT, aTOM,
MOJIEKYJa, NOH, KATUOH, aHUOH, IPOCTOE BELIECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTb,
JIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKas PEAKLUs, XUMUYECKasl CBSI3b,
menio6ol 3¢hghexm peakyuu, MOIb, MOJISIPHBIN 00BEM, paCTBOD; AEKTPOIUTHI, HEANEKTPOIHTHI,
ANEKTPOJINTHYECKAs TUCCOLMALIMS, PEaKLIMM HOHHOTO 0OMEHa, KaTalu3aTop, XumMuyeckoe
pasHogecue, obpamumbie U Heobpamumvle peakyuu, OKUCIUTEIbHO-BOCCTAHOBUTEIFHBIC PEaKIUH,
OKHCJIMTENb, BOCCTAHOBUTEb, OKHCICHUE U BOCCTAHOBJIEHUE, aJNIOTPOIIHUS, aM(POTEPHOCTb,
XMMHYECKas CBA3b (KOBAJIEHTHAs, MOHHAs, METAJIIMYECKAsl ), KpUCTAJIMYECKasl peIIETKa, KOppo3us
Memanios, Cniasvl, CKOPOCMb XUMUYECKOU peakyuu, TIPENEIbHO JOIIYCTUMAasl KOHLICHTpaLus
(ILIK) BemecTBa; MIUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MOHATUH (CM. 1. 1) 1
IIPUMEHSTH 3T IOHATUSA IIPU ONMCAHUU BELIECTB U UX IPEBPAILCHUN; NCII0Ib30BaTh 3HAKU U
CHMBOJIBI [T (PUKCAIIH PE3YJbTaTOB HAOMIOACHUH, COCTaBIeHHS (HOPMYIT BEIIECTB M YpaBHEHHMA
XMMUYECKHX PeaKlni, 3alucH JaHHbIX yCIOBUH 3a/1a4. Mcrnonp30BaTk 0003HaUEHUs, UMEIOIINECS B
[lepuoanueckoii cuctemMe U TabIULE paCTBOPUMOCTH KUCIIOT, OCHOBAHUMN U COJIEH B BOJIE AJIs
BBITIOJTHEHMSI 3aJaHUH.

OTIpE/IENATh BAJIEHTHOCTb U CTENIEHb OKMCIEHUS! XUMUYECKUX JIEMEHTOB B COEAMHEHUSX
Pa3IMYHOIO COCTaBa; IPUHAJIEKHOCTD BEILIECTB K ONIPEACIEHHOMY KJIacCy COSIUHEHUM € OTIOPO
Ha OIpENIETICHMs], B TOM YHCIIE€ CTPYKTYPUPOBAaHHbBIE; BUbl XUMHUUECKOM CBS3U (KOBaJIEHTHA,
MOHHAs1, METAJJINYECKas) B HEOPraHUUECKUX COSIMHEHMSX; 3aps]] MOHA [0 XMMUYeCKoi popmyre;
XapakTep cpelibl B BOAHBIX paCTBOpPaxX KUCIOT U IIEI0UEH, mun KpUucmaiiuieckou peuémsu
KOHKpemHo2o eewyecmea, packpbiBarh cMmbici Ilepuonudeckoro 3axkona /.M. Menneneesa u
JIEMOHCTPHUPOBATh €r0 IOHUMAaHUE: ONUCLIBAMb U XApaKmepu3o8ams TabINUHYI0 GopMy
[Tepuoauueckoit cucTeMbl XMMUYECKHX 3JIEMEHTOB: Pa3InyaTh MOHATUS «IJ1aBHas noArpymnmna (A-
rpynna)» u «rnobounas noarpynna (b-rpynmna)», mansie u 00nblINE TEPUOIBL;, COOMHOCUMb
0003Ha4YEHUs1, KOTOPbIe UMEIOTCS B IEPUOANUYECKOM TaONIUIIE, C YUCIOBBIMU XapaKTEPUCTHKAMU
CTPOEHHS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj sjipa, 00Iee YNUCIIO AIEKTPOHOB U
pacripesielieHUe UX 10 IEKTPOHHBIM CIIOAIM); 00bsACHAMb 00IIUE 3aKOHOMEPHOCTH B M3MEHEHUH
CBOMCTB XMMHUYECKHUX IEMEHTOB U UX COCAMHEHUH B MIpeJienax MaJlbIX IEPUO/IOB U INIaBHBIX
MOATPYMII ¢ Y4ETOM CTPOCHMS UX aTOMOB; KJIaCCU(PHUIIMPOBATH XUMHUECKUE SIIEMEHTHI;
HEOpraHMYECKHE BEUIECTBA; XUMUYECKHE PEAKINH (IT0 YUCITY U COCTaBY Y4aCTBYIOIIUX B pEaKIIMH
BEILIECTB, 110 TEIJIOBOMY 3((EKTY, 10 U3MEHEHHUIO CTENICHEW OKUCICHHUSI XMMUYECKHX 3JIEMEHTOB) C
OTIOPO Ha CXEMBI;, XapaKTEPU30BaTh (OMUCHIBATh) OOIINE U CTICIIU(PUICCKIE XUMUUECKUE CBOMCTBA
BELIECTB Pa3/INYHBIX KJIACCOB, NOATBEPKasl ONIMCAHNE IPUMEPAMH MOJIEKYIIIPHBIX U HOHHBIX
YPaBHEHUI COOTBETCTBYIOLIMX XMMHUECKUX PEAKIIMI C ONIOPOM HAa CXEMBI; COCTABIIATH YPAaBHEHUS
AIIEKTPOJIUTUYECKOM TNCCOLMALUN KUCIIOT, IIEeJI04YeH U COJIei; MOMHbIE U COKpAIllEHHbIE YpaBHEHUS
peakxIii HOHHOTro 0OMeHa; ypaBHEHHUs peakLni, MOJTBEP)KJAIOIINX CYIIECTBOBAHUE F€HETUUECKON
CBSI3M MEX/1y BEIlIECTBAMU Pa3IMUHBIX KJIACCOB; PAacKpbIBaTh CYIIHOCTb OKHCIHTEIHHO-
BOCCTaHOBMTEJIbHBIX PEAKIINN
MTOCPEICTBOM COCTABJIEHUS AJIEKTPOHHOTO OajaHca 3TUX peakluii; MPOTrHO3UPOBaTh CBOMCTBA
BELIECTB B 3aBUCUMOCTH OT X CTPOEHUS; BO3SMOKHOCTH IIPOTEKAHUSI XUMUYECKUX MTPEBPALLIEHUI
MOCJIe PEIBAPUTEIHLHOTO 0OCYKIEHHS C MEAaroroM; BBIYUCIATH OTHOCUTENbHYIO MOJIEKYISIPHYIO
Y MOJIIPHYIO MacChl BEIIECTB; MACCOBYIO JOJI0 XMMUYECKOTO JIEMEHTa 1o (hOpMyIie COeTUHEHMS,;
MacCOBYIO JIOJIIO BEILIECTBA B PACTBOPE; MPOBOIUTH PACUETHI 10 YPAaBHEHUIO XMMHUECKOU peaKuu
C OIOpOM HA
QJITOPUTM; CJIEI0BATh NIPaBUJIaM I10JIb30BaHUS XUMUYECKOH OCYA0H U 1a00paToOpHbIM
000pyI0BaHUEM, A TAKXKE MPABUIIaM OOpAIIEHUs C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIHSIMU
T10 BBINOJIHEHHIO JJAOOPATOPHBIX XUMHUECKUX OMBITOB IO NOTYYEHUIO U COOMPAHUIO Ia3000pa3HbIX



BEILECTB (aMMHAaKa U YIJICKUCIIOTO ra3a); MPOBOAUTH PEAKIINH, MOATBEPIKAAIOIINE KaueCTBEHHBIH
COCTaB pa3JINYHbBIX
BEIIIECTB: PACMO3HABATH ONBITHBIM MYTEM XJIOpUA- OpOMUA-, HOIUA-, KapOoHat-, (pocdar-,
CHJIMKAT-, CYNb(ar-, TUIPOKCUI-HOHBI, KATHOHBI AMMOHUS M HOHBI U3YYCHHBIX METAILIOB,
NPUCYTCTBYIOIINE B BOJHBIX PACTBOpaX HEOPraHUUECKUX BEIIECTB; MPUMEHITH OCHOBHBIC
OIepalyy MBICIUTEIBHON IEITEILHOCTH — aHAIH3 U
CHHTE3, CpaBHEHHUE, 0000IIECHNE, CUCTEMATH3AIIUIO, BBISIBICHUE IPUYMHHOCIICICTBCHHBIX CBSA3CH —
ISl ©3YYCHHUSI CBOWCTB BELICCTB M XUMUYECKHX PEAKIHii; €CTECTBEHHO-HAYYHBIC METO/IbI TIO3HAHUS
— HaOJIOIeHNE, M3MEPEHHE, MOJICITUPOBAHUE, SKCIICPUMEHT (PEaIbHbIA M MBICIICHHBIN ).

TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaunuyecTBo yacoB
Ne HaunmeHnoBaHue pa3ieioB U TeM €
n/m nporpamMmsl Beero KonTpoabHble IIpakTHYeckue (
padoTsI padoTsI
Paznea 1. [lepBoHavyajibHble XUMHYECKHE TIOHATHS
Xumust — BakHast 001aCTh I
11 €CTECTBO3HAHUS U IPAKTUIECKOU ) 0 2 f
NEeATEIILHOCTHU YeI0BEKa -
I
1.2 BemectBa 1 XxuMuueckue peakuuu 15 1 0 f
Hroro no pazneny 20
Pasnen 2. BaxkHeiiliue npeacTaBuTe1d HEOPraHM4eCKNX BelIECTB
Boznyx. Kucnopox. Iousitue 06 I
2.1 yx e 6 0 0
OKCHIax f
Bonopoa.Ilonsarue o kucnorax u I
2.2 8 0 1
COJISIX !
Bona. PactBopsl. [Tonsitre 006 I
2.3 5 1 1
OCHOBaHHUSIX I
OCHOBHBIE KJIaCCHI I
2.4 11 1 1

HCOPraHNYCCKUX COGI[I/IHGHI/Iﬁ

| —




Hroro no pazaeny 30

Pasnen 3. Ilepuonnyecknii 3axkon u Ilepuoguyeckas cucrema xumuuyeckux 3j1emMenToB . M. Menaesees:
Xumuueckas cBsizb. OKHCINTENbHO-BOCCTAHOBUTE/IbHbIE PeAKIINH

[Tepuoguueckuii 3ak0H U
31 [Tepuognueckas cucrema 7 0 0 1
XUMHYeCKHX 3j1emMeHToB /I, 1. t
MemnneneeBa. CTpoeHue aroma
XuMUYECKast CBS3b. I
3.2 OKuCIUTEIIBHO- 8 1 0 [
BOCCTAHOBHUTEIIbHBIC PEAKIIUU -
I
Hroro no pazneny 15 f
I
PesepBHOe Bpems 3 0 0 f
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
I[TPOI'’PAMME
9 KUJIACC
Kosn4yecTBO 4acoB
Ne n/m HaumeHoBaHue pa3aesioB U TeM
NpOrpaMMel Koutponbubie | [IpakTnueckue
Bcero
padoTbI padoThI
Pasnen 1. BemecTBo 1 XMMU4ecKHe peakumn
11 [ToBTOpeHue u yrmyOneHue 3HaHu OCHOBHBIX 5 1 0
' paszenioB Kypca 8 Kiacca
12 OCHOBHVI)Ie 3aKOHOMEPHOCTH XHMHUYECKHX 4 0 0
peakuui
DNEKTPOIUTUYECKAS TUCCOIIUAIIHSL.
1.3 8 1 1
XYUMUYECKHE PEAKIIUU B pAaCTBOPAX
Hroro no pasneny 17




Pazngea 2.

HeMeTanabl 1 X COeTUHEHHUS

OO61mas xapakTepuCcTUKa XUMHUECKHX
2.1 4
anemeHToB VIIA-rpynmnsl. ["anorenst
OO01as XxapakTepuCTUKAa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6
COCITUHEHUS
OO01as xapakTepUCTUKAa XUMUYECKUX
2.3 aneMeHToB VA-rpynibl. A30T, pocdop 1 ux 7
COCITUHEHUS
OO01mas xapakTepuCcTUKa XMMHYECKHX
2.4 anemeHToB [VA-rpynnel. Yriepon u kpeMHuUi 8
U UX COCTMHEHUS
Wroro no pazaeny 25
Pazges 3. Merajiibl U X COeAMHEHUS
3.1 OO01111e CBOIICTBA METAJIIIOB 4
3.2 Baxxneiime MeTaJbl U X COSAMHEHUS 16
Wroro mo pazneny 20
Paznen 4. XuMusi u oxkpy:kamomas cpeaa
4.1 BemecTBa 1 Marepuasl B )KU3HU YEJIOBEKA 3
HUroro mo pazgeny 3
PeszepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68

IHOYPOYHOE IINTAHUPOBAHHE




8 KJIACC

Koan4yecTBo yacoB

Ne

n/ | Tema ypoka

- Bcer | Kontposbubl | [IpakTuyeckun

0 e padoThbI e padoThbI

1 [Ipenmer xumuu. Posib Xumuu B 1 0 0 05.09.2023
JKA3HU JeJIoBeka. Tejia U BemecTsa

5 [TousTHE O METOIAX ITIO3HAHUS B 1 0 0 05.09.2023
XUMUH
[TpakTraeckas padorta Ne 1

3 «HpaB"I/UIa paboTHI B J1aOOpaTopun 1 0 1 12.09.2023
Y IpUEMBI 00paIlIEHUS C
1ab60paTOpHBIM 000PYIOBAHHEM)

4 YuCThIE BELIECTBA U CMECH. } 1 0 0 12.09.2023
Crnoco0sI pasneneHust cMeceit
[Ipaktrueckast pabora Ne 2

5 | «Paznenenue cmeceit (Ha mpumepe 1 0 1 19.09.2023
OYUCTKH MTOBAPEHHOMN COJIHN )»

6 | ATOMBI U MOJIEKYJIBI 1 0 0 19.09.2023
XUMHUUYECKHAE DIIEMEHTEI. 3HAKHA

7 | (CHMBOJIBI) XUMHUYECKUX 1 0 0 26.09.2023
DJIEMEHTOB

8 | IIpocTbie U COKHBIE BEIECTBA 1 0 0 26.09.2023

9 | ATOMHO-MOJICKYIIIPHOE ydEHUE 1 0 0 03.10.2023




3aKOH ITOCTOSTHCTBA COCTaBa

1 | BemectB. Xumuueckas Gpopmyia.
. (bopmy. 03.10.2023
0 | BaeHTHOCTh aTOMOB XHMHYECKHIX
JJIEMEHTOB
1 OTHOCHUTEIbHAS aTOMHAs Macca.
1 OTHOCHUTEIbHAS MOJICKYIISIPHAS 10.10.2023
Macca
1 | MaccoBas 10151 XUMHY€ECKOTO
A 10.10.2023
2 | pJeMeHTa B COeIMHEHUU
1 | KonuuecTBo BemiecTBa. Moib.
» 17.10.2023
3 | MomsipHast Macca
1 | ®usnueckue U XUMUYECKHE
17.10.2023
4 | sBieHHs. XUMUYECKas PEaKITHs
1 1T
PU3HAKH U yCIIOBHS MPOTEKAHNA 24.10.2023
5 | XUMHUYECKUX peaKiui
1 | 3akoH coxpaHEHHUsI MaCChl
p 24.10.2023
6 | BemiecTB. XUMUYECKUE YPaBHEHUS
1 BbrancneHus KonuyecTBa, MacChl
7 | BeWIECTBA 1O YpaBHEHUAM 31.10.2023
XUMHYECKUX PeaKIuit
1 Knaccudukarus xuMuaeckux
8 peakuuii (coequHeHus, 31.10.2023
Pa3IOKEHUs, 3aMEIICHUS, OOMEeHa)
1 M. B. JIoMOHOCOB — y4€HBIiI-
g | PHUHMKIONETUCT. O60061meHue u 07.11.2023
CUCTEeMAaTH3aIns 3HAaHUH
2 KonTponbehas pabota Nel no Teme
0 «BemtecTtBa 1 xXuUMHU4eCcKue 07.11.2023
peaKIum
2 Bo3ayx — cmech razos. CocraB
1 | BO3:YXa. Kucnopon — snemeHr u 14.11.2023

npocroe BemecTBo. O30H




duznueckne U1 XUMHUYECKHUE

2 | cBoiicTBa KHCIIOpoaa (peakIuu 14.11.2023
2 | oxucnenwus, ropenue). [lonstue 00
OKCHJIaxX
5 Crioco0bl mosrydeHus KHCIopoaa B
3 1a00paTOpPUU U MPOMBIIIJICHHOCTH. 21.11.2023
IIpumenenue kucnopona
TertoBoit 3 dekT XuMHUIeCcKoi
o | PEAKIH, TOHSTHE O
4 | TEPMOXMMUHECKOM ypaBHEHHH, 21.11.2023
9K30- B SHJAOTEPMUICCKUX
peaxusax
5 TomnuBo (HedTh, yroib U METaH).
5 3arpsi3HEHUE BO3/yXa, CIIOCOOBI 28.11.2023
€ro npeAoTBpaIleHus
[Tpaktudeckas padora Ne 3 o
2 | reme «Ilonyyenue u cobupanue 28.11.2023
6 | kuciaopona, u3ydeHue ero
CBOMCTB»
2 | Bogopoag — aneMeHT u mpocToe 05.12.2023
7 | BemecTBo. HaxoxkieHne B mpupose
5 duznyeckre u XUMUICCKUE
8 cBoiicTBa Boopoza. [Ilpumenenune 05.12.2023
BOJIOpO/Ia
S [ToHsiTHE O KUCHOTAX U COMAX 12.12.2023
3 | CriocoOsI oTy4eHus: BOAOPOIa B
12.12.2023
0 | naGoparopuu
3 [TpakTudeckas padbota Ne 4 o
1 | Teme «[lonyuenue u cobupanue 19.12.2023
BOJIOPOJIA, U3YUECHHE €T0 CBOMCTBY
3 | MonspHsiii 00bEM ra3oB. 3akoH 19.12.2023
2 | ABoranpo




Brrunciienus 00b€Ma, KoIndecTBa

3
3 BEIIECTBA r'a3a M0 €ro U3BECTHOMY 26.12.2023
KOJIMUYECTBY BELIECTBA WIIA 00BEMY
Brruncnenust 00bEMOB ra3oB 10
3 | ypaBHEHHIO peaKIMi Ha OCHOBE 26.12.2023
4 | 3akoHa OOBEMHBIX OTHOIIICHHUM -
ra3oB
3 | duznuecKre U XUMHYECKHE
o 09.01.2024
5 | cBOMCTBA BOABI
3 | CocraB ocHoBanwmii. [lonsTue 06 09 01.2024
6 | mHIUKaTOpax o
Bona xak pacTBopuTeb.
3 | HacblmeHHbIe ¥ HEHACHIIICHHBIE 16.01.2024
7 | pactBopbl. MaccoBast 10s1st o
BEIIIECTBA B PaCTBOPE
[TpakTrueckas padora Ne 5 o
3 | reme «[IpuroroBieHre pacTBOPOB 16.01.2024
8 | c onmpenenéHHO MaccoBOM A0ei o
PacTBOPEHHOTO BEIIECTBAY
3 | KonTponbras padorta Ne2 mo Teme 23.01.2024
9 | «Kucnopon. Bogopoa. Boga» o
4 | Okcuapl: cocTaB, KiacCupUKaus, 23.01.2024
0 | HOMeHKIIaTypa o
4 [Tonydyenune u XuMHU4YECKHE
1 CBOMCTBA KMCIOTHEIX, OCHOBHEIX 1 30.01.2024
aM(pOTEpPHBIX OKCHUJIOB
4 | OcHOBaHUs: COCTAB, 30.01.2024
2 | knaccuuKaius, HOMEHKIATypa o
4 | IlonyyeHue U XMMHYECKHE 06.02.2024
3 .02.

CBOMCTBAa OCHOBaHUI




Kucnotsr: cocras, knaccudukaus,

4
06.02.2024
4 | HOMEHKJIaTypa
4 HonqueHI/Ie A XUMHYECKHUE 13.02.2024
5 | cBolicTBa KHCIIOT
4 Conu (cpeanue): HOMEHKIIATypa,
6 CIOCOOBI TOJTYYCHHS, XUMUUECKUE 13.02.2024
CBOMCTBA
[Tpaktudeckas padora Ne 6.
4 | Pemenne dKCIIEPUMEHTAILHBIX
p 20.02.2024
7 | 3ama4 o Teme «OCHOBHBIE KJIACCHI
HEOPTraHWYECKUX COCAMHEHUI)
4 ['eHeTHYECKas CBSA3H MEKIY
g | KaccaMu HEOPraHHIECKUX 20.02.2024
COCIMHEHNH
4
O606I£IGHI/I€ U CHCTEMaTHU3aLINs 97 02.2024
9 | 3Hanwmit
5 KonTponbhas pabota Ne3 no Teme
0 "OCHOBHBIE KJIACCHI 27.02.2024
HEOPraHWYECKUX COeAMHEHUN"
5 [TepBbie MOMBITKU KIACCH(PUKAIITT
1 | XMIMHUECKHX 3JIeMEHTOB. IToustue 05.03.2024
O TPYyMIax CXOJHBIX JIEMEHTOB
[Tepuognyeckuit 3aKoH 1
5 | Ilepuonnueckast cucreMa
CpHOMLIHCCKa cHcTe 05.03.2024
2 | xumudeckux snmeMmentoB 1. 1.
Menneneena
5
3 [Tepuospl, TpyIIIbI, MOATPYIITHI 12.03.2024
5 TPOEHHE aTOMOB. TaB
Crpoenne aromos. Coc 12.03.2024
4 | atomHBIX siaep. M3oTombl




CrpoeHue eKTPOHHBIX 000I04eK

5 | aromoB »i1emeHTOB
5 | [lepuoguueckoii cucremsr /1. U. 19.03.2024
Meuneneesa
XapakTeprucTuka XUMHYECKOTO
5 | onmemenTa o erf) IMOJIOKEHHUIO B 19.03.2024
6 | [lepuomuueckoii cucreme /1. 1.
Meuneneesa
3unavyenue [leproanueckoro 3akoHa
5 | mis pa3BUTHUS HAYKH U MMPAKTHKH.
7 | A. . MenneneeB — y4€HbIH, 26.03.2024
neaaror U rpakIaHuH
5 | DIeKTpoOTPHUIIATEIIPHOCTh AaTOMOB 26.03.2024
8 | XUMHYECKHUX DIEMEHTOB
g HNonnasg xuMuueckas CBI3b 09.04.2024
6 | KoBanentnas nmomspHast 09.04.2024
0 | xuMHYecKas CBA3b
6 | KoBanentHas HemomnsipHas 16.04.2024
1 | xuMH4Ieckas CBsI3b
g CreneHb OKUCIECHUS 16.04.2024
6 | OxucaurensHO- 23.04.2024
3 | BOCCTaHOBHUTEIIHHBIE PEAKITUH
S OKHUCINUTENIN U BOCCTAHOBUTEIIU 23.04.2024
6 KonTponbhas pabota Ned o Teme
5 «Ctpoenne aroma. XUMHYECKast 30.04.2024

CBA3b»




6 | Pe3epBHBII ypoOK. O606F.[€HH€ u 1 0 0 30.04.2024
6 | cucremaruzanus 3HaHUH
6 | Pe3epBHbIii ypoK. O606£IIGHI/I6 u 1 0 0 14.05.2024
7 | cucremaruzanus 3HaHUU
6 | PesepBHbIii ypoK. O6o6lueHI/Ie u 1 0 0 14.05.2024
8 | cucremarm3anus 3HaHUH
OBILIEE KOJIMYECTBO YACOB I10 68 4 6
[TPOTPAMME
9 KJIACC
KoummuecTBo yacos
Nen/m | Tema ypoka Aata
Bcer | Kourpoubnbie | [Ipaktuyeckue | U3Yy1CHHs
0 padoThbI padoThbI
[Iepnonnueckmii 3aK0H.
1 [lepuonnueckas cucremMa XUMHUECKUX 1 0 0 06.09.2023
anemenToB J[. 1. MenneneeBa
3aKOHOMEPHOCTH B U3BMEHEHUU
2 CBOMCTB XUMUYECKUX IICMECHTOB 1 0 0 06.09.2023
MEPBBIX TPEX MEPUOIOB
3 Krnaccudukarus u HOMEHKIaTypa 1 0 0 13.09.2023
HEOPTaHWYECKHUX BEIICCTB
4 Buner xumudeckoit CBA3H M THIIBI 1 0 0 13.09.2023
KPUCTAIUTHICCKUX PEIIETOK
Kontponbshas padora Nel o teme
5 «IToBropenue u yrnyoneHue 3HaHUN 1 1 0 20.09.2023
OCHOBHBIX pa3/ieNioB Kypca 8 Kiiacca»
6 Krnaccudukanus XuMHYECKUX PEaKIIHiA 1 0 0 20.09.2023
M0 Pa3JINYHBIM MTPU3HAKAM




ITonsiTHE O CKOPOCTH XUMHUUYECKON
peakuuu. IIoHATHE O TOMOT€HHBIX U
TeTEPOrCHHBIX PEAKLUAX

27.09.2023

[TonsiTHE O XUMHUYECKOM PAaBHOBECHH.
@aKTOpkl, BIUAIOLIME HA CKOPOCTh
XMMHMYECKOM peakluy U MOI0KEHNE
XUMHUYECKOTO PaBHOBECUS

27.09.2023

OKHUCIINTENIEHO-BOCCTAHOBUTEIIbHBIC
peaxiuu

04.10.2023

10

Teopust 37EKTPOTUTHYECKOMN
nucconuanui. CUIIbHBIE U C1a0bie
DJIEKTPOJIUTEL

04.10.2023

11

HonHbIe ypaBHEHHs peakuui

11.10.2023

12

XHUMHUUYECKHE CBOMCTBA KUCIOT U
OCHOBAHHUH B CBETE MPEJICTABICHUIA 00
AIEKTPOITUTUYECKON TUCCOIHAIIN

11.10.2023

13

XHUMHUYECKHE CBOMCTBA COJIEN B CBETE
MpeACTaBICHUI 00
ANEKTPOIUTUYECKON TUCCOLUAIUN

18.10.2023

14

[TonsTue o ruaponuse conen

18.10.2023

15

O00011IeHNE M CUCTEMATH3AINS
3HAHUH

25.10.2023

16

[IpakTrueckas padorta Ne 1. «Pemenue
9KCIEPUMEHTAJIBHBIX 337349

25.10.2023

17

Kontponbshas pabora Ne2 o teme
«QNEKTPOIUTHYECKAS TUCCOLIUALIUS.
XHUMUYECKUE PEAKIIMH B PACTBOPAX)

08.11.2023

18

OO01as xapaKTepUCTHUKA TalOTEHOB.
XUMHUYECKHE CBOMCTBA HA PUMEPE
XJopa

08.11.2023

19

XnopoBoaopoa. ColsiHast KUCTIOTA,
XUMHUYECKHE CBOWCTBA, MOTYUCHHE,
IIPUMEHEHNE

15.11.2023




20

[Ipaktuyeckas padora Ne 2 o Teme
«TonyyeHnue COIAHONU KUCIIOTBHI,
H3y4YCHHE €€ CBOMCTBY

15.11.2023

21

Brrancnenus no YpaBHCHUAM
XUMHUYCCKHUX peaKHHfI, €CJIM OAUH U3
pE€arcHToOB J1aH B H30BITKE

22.11.2023

22

OOm1ast XxapaKTepUCTHKA HIIEMEHTOB
VIA-rpynnsl

22.11.2023

23

AnnotpornHbie MOAU(UKAIIUN CEPBI.
Haxoxpaenue cepbl u €€ COeTMHEHUI B
npupoje. XUMHYECKHUE CBOMCTBA Cepbl

29.11.2023

24

CepoBoiopo, cTpoeHue, Pu3ndecKue
U XUMHYECKHE CBOMCTBA

29.11.2023

25

Oxkcunpl cepbl. CepHasi KMCIIOTA,
(dbu3nUeCcKne U XUMHYECKHUE CBOMCTBA,
MIPUMEHEHUE

06.12.2023

26

XUMUYECKUE PEAKIINH, JICKAIINE B
OCHOBE ITPOMBIIIJIEHHOT'O CII0Cc00a
ITOJIy4E€HUS] CEPHOU KUCIIOTHI.
XHUMHUYECKOE 3arpsi3HEHUE
OKPYKAIOIIEN CPEIbl COCTMHEHUSMU
cepsl

06.12.2023

27

Beruncnenne MacCoBOM J10JIA BBIXOAA
MIPOJYKTA PEAKLIUH

13.12.2023

28

OO1m1ast XxapaKTepUCTHKA HIIEMEHTOB
VA-rpynibl. A30T, paclipocTpaHeHHe
B IIpUpojie, PU3NUECcKue 1
XMMHYECKHE CBOMCTBA

13.12.2023

29

AMMuak, ero puznyeckue u
XMMHUYECKHE CBOMCTBA, ITOJIyY€HUE U
MIpUMEHEHNE

20.12.2023

30

IIpaktuyeckas padora Ne 3 o Teme
«[Tonyyenue ammuaka, U3y4eHHe €ro
CBOMCTB»

20.12.2023

31

A3oTHas kucnora, e€ Gu3ndecKue u
XUMHYECKHE CBOUCTBA

27.12.2023




32

Hcnonbs3oBaHue HUTPATOB U COJIEH
aMMOHHS B Ka4€CTBE MUHEPAJIbHBIX
ynoOpeHnii. XuMHYeCcKoe 3arpsi3HeHNe
OKPY’KaIOILLEeH Cpebl COCINHEHUSAMU
aszora

27.12.2023

33

docdop. Oxcua pocdopa (V) u
docdopHas kucnora, pu3NIECKUe U
XUMHAYECKHE CBOMCTBA, MTOyYCHHE

10.01.2024

34

Hcnonb3oBanue hocdaros B KauecTBe
MHUHEPAJIbHBIX YIOOpEHU.
3arpsi3HeHue IPUPOIHON CPebl
dbocharamu

10.01.2024

35

VYmepon, pactipocTpaHeHHUE B
npupose, PU3NICCKUE U XUMUICCKUE
CBOIiCTBa

17.01.2024

36

Oxcuapl yriepona, ux GU3nIecKue u
XHUMUYECKHE CBOWCTBA.
DKOJIOTHYECKUE TPOOIIEMBI,
CBsI3aHHBIE ¢ OKcHaoM yrieponaa (IV)

17.01.2024

37

YronpHasg KUCIIOTa U €€ COJIN

24.01.2024

38

[Tpaktuyeckas padora Ne 4 o Teme
"[lomydyeHue yriaeKucioro rasa.
KauecTBeHHas peakuus Ha kapOoHar-
noH"

24.01.2024

39

[TepBoHauanbHBIE TOHITHS 00
OPraHMYEeCKHUX BELIECTBAX KaK O
COEIMHEHMSX yIIepo/ia

31.01.2024

40

Kpemuuii u ero coeauHeHust

31.01.2024

41

[IpakTueckas padorta Ne 5. Pemenue
AKCMEPUMEHTATIBHBIX 33/1a4 110 TeMe
«Baxaelne HeMeTalIbl U UX
COCIMHEHMUS

07.02.2024

42

KonTponsnas padora Ne3 mo teme
«BaxgelIme HeMeTauIbl U UX
COCTUHEHUI»

07.02.2024




OO01mas xapaKTepUCTUKAa XUMHUECKHIX
ANIEMEHTOB — METAJUIOB.
Merauinueckas CBsi3b U

43 14.02.2024
MeTaJUTMYECKask KpUCTAIITHYECKasT
pemérka. du3nueckue CBOMCTBa
METAIIOB
XHUMHUYECKHE CBOMCTBA METAJIJIOB.
44 DNEKTPOXUMHUYECKHUH PsIJT 14.02.2024
HaIIPSHKECHUN METaJUIOB
OO6mmwme crocoOb! MOTYYSHUS
metamioB. Cnnasel. Beruncinenus no
45 YPaBHEHUSAM XUMHUYECKHUX PEaKIHil, 21.02.2024
€CJIM OJTMH U3 PEarcHTOB COJACPIKUT
MPUMECH
46 [ToHsiTHE O KOPPO3UH METAIIIOB 21.02.2024
47 [lemounbie MeTaIIbI 28.02.2024
48 OxcuBl ¥ TUAPOKCUIBI HATPHS U 98.02.2024
KaJIns
49 H_[enoquozeMeanvLIe METaJLJIbl — 06.03.2024
KaJIbIIM U MarHui
50 BaxxHelmnme coenMHEHNS KaJIbIIUI 06.03.2024
51 O606H}CHI/IG M CHUCTEMATHU3AIUS 13.03.2024
3HAHUH
JKécTkocTh BOALI M CLIOCOORI €6
52 13.03.2024
yCTpaHEHUS
[IpakTiueckast pabora Ne 6 o Teme
53 "KEcTKOCTHL BOALI U METOEI €6 20.03.2024
ycTpaHeHus"
54 AmroMuHAH 20.03.2024
55 AMdoTepHbIe CBOMCTBA OKCHIA U 97 03.2024

TUAPOKCUIA




56

Keneso

27.03.2024

57

Oxcupl, THAPOKCUIBI U COJIU XKele3a
(I1) u xene3a (III)

10.04.2024

58

O00011IeH1E U CUCTEMATU3 AL
3HaHUU

10.04.2024

59

[IpakTuueckas padota Ne 7. Pemenue
AKCIIEPUMEHTAJIBHBIX 3a]1a4 110 TEME
«BaxHeinme MeTalIbl U UX
COCJIUHECHHU S

17.04.2024

60

Brluucnenus no ypaBHeHUSIM
XUMHUYECKHUX PEAKIIHM, €CIIU OJIUH U3
pearcHTOB JIaH B U30BITKE WU
COJIEPKUT MpUMecH. Brruucienus
MacCOBOI 1011 BBIXOJA IPOAYKTA
peakiu

17.04.2024

61

O000111eHE U CUCTEMATU3 AL
3HAHUHU

24.04.2024

62

KontponbsHas pabora Ned4 o teme
«Bakneinme MeTauIbl U UX
COCTUHEHU I

24.04.2024

63

BemecrBa u marepuaisl B
IIOBCEIHEBHOM JKU3HU YEJIOBEKA

15.05.2024

64

XHUMHUYECKOE 3arpsi3HEHUE
OKPYKAIOLIEH CpeIbl

15.05.2024

65

Ponb xumuu B perieHun
9KOJIOTHYECKHUX MPOoOiieM

22.05.2024

66

PesepBHelIit ypok. O6001IeHNE 1
CHUCTEeMaTU3alus 3HaHUI

22.05.2024

67

PesepBHrlit ypok. O6001IeHNE 1
CHUCTEeMaTHU3alus 3HAaHUI

29.05.2024

68

PesepBubIil ypok. O60061eHIE 1
cUcTeMaTu3alys 3HaHu

29.05.2024




OBIIEE KOJIMYECTBO
YACOB I1IO
[TPOTPAMME
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