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IMosicuuTeILHASA 3aIMCKA

PaGouass mporpamma mo XMMHH Ui OOYYaIOIIUXCS C 3aJEPKKOW IMCUXHUYECKOTO Pa3BUTHS
(manee — 3IIP) Ha ypoBHE OCHOBHOrO OOIIEr0o OOpa30BaHMSI COCTaBJI€HAa B COOTBETCTBUHU C
@DenepalibHBIM TOCYaPCTBEHHBIM 00pa30BaTENIbHBIM CTaHIAPTOM OCHOBHOTO 00IIero odpazoBaHUs
(ITpukaz Munnpocsenienus Poccun ot 31.05.2021 1. Neo 287, 3apeructpupoBaH MUHHUCTEPCTBOM
tocturinn Poccuiickoit ®enepanuu 05.07.2021 1., per. nomep 64101) (manee — ®I'OC OOO).
Konnenuuu npenogaBanusi yueOHOro mpeamera «XuUMHs», B 00pa3oBaTelbHbIX opraHuzanusx PO,
peanu3yonux OCHOBHbIE 00111€00pa3oBaTeIbHbIC IIPOTPAMMBI.

O0masi xapakTepuCTHKA Y4eOHOro npeaMera « XuMHUsD)

YueOublii mpenMer «XuMus» BXOOUT B HpeaMeTHyo o0nacth «EcTecTBeHHO-HAy4HbIE
npeaMeTsl». B cucteme ecTeCTBEHHOHay4YHOTO 0O0pa3oBaHUs XUMHUS KaK yu4eOHBIA MpeaMeT 3aHMMAaeT
BaXHOE€ MECTO B TMO3HAHHH 3aKOHOB MPUPOJbI, (HOPMUPOBAHUM HAYYHOW KApTUHBI MUpPA, CO3JaHUU
OCHOBBI XUMHWYCCKHUX 3HaHI/II\/JI, HCO6XOI[I/IMI>IX JJISL HOBCG[{HGBHOﬁ JKU3HHM, HABBIKOB 3J0pPOBOIO M
0e30MmacHOro Juisl 4YejJoBeKa M OKpY)XKalollled ero cpeipl oOpasza KU3HHM, a TAKKE€ B BOCHUTAHUU
9KOJIOTHYECKOH KYIbTYpPHI.

VYCnemHocTh U3y4eHHs XMMUU CBSI3aHA C OBJIAJIEHUEM XHMHUYECKUM SI3bIKOM, COOJIOJCHHEM
npaBui Oe3omacHO paOOTBl TPH  BBIIOJHEHHH XHMHUYECKOTO AKCIEPUMEHTa, OCO3HAHHUEM
MHOT'OYHUCIIEHHBIX CBA3EH XMMHHM C IPYTUMH IIPpEAMETaAMU IIKOJIBHOTO Kypca.

[IporpamMma BkiO4YaeT B ce0si OCHOBBI HEOPraHWYECKOM M OpraHMYecKod XuMmuu. ['maBHOM
u7eel mporpaMMmbl SBJISETCS CO3JAaHME ©0a30BOro0 KOMILUIEKCAa OIMOPHBIX 3HAHUM MO0 XHMMHH,
BBIPQXEHHBIX B (DOpME, COOTBETCTBYIOIIEH BO3pacTy 00y4aromuxcs U UX 0coObIM 00pa3oBaTeIbHBIM
HOTPEOHOCTSIM.

B comepxaHumM [JAaHHOTO Kypca MPEACTABIECHBl  OCHOBOIIOJIATAIOIIME  XUMHUYECKHE
TEOPETHUYECKUE 3HAHMS, BKIIOUYAIOIIHME HM3YYEHHE COCTAaBA M CTPOCHUS BEIIECTB, 3aBUCHMOCTH HX
CBOMCTB OT CTPOEHHUSA, IPOTHO3MPOBAHHME CBOMCTB BEIIECTB, MCCICIAOBAHUE 3aKOHOMEPHOCTEU
XUMUYECKHUX IIPEBPALLCHHM U ITyTEH YIPABICHHS UMH B LEJISIX MTOJYYEHHUS BEIECTB U MAaTEPUAIOB.

TeopeTnyeckyro OCHOBY UM3Y4YCHUS HEOPraHMYECKOM XUMHUU  COCTaBISE€T  aTOMHO-
MoJIeKyJispHOe ydyeHue, llepuommueckuit 3akoH JI.JMI. MeHneneeBa ¢ KpaTKUMH CBEICHUAMHU O
CTPOECHHMH aTOMA, BUJIAX XUMHUYECKOU CBSI3H, 3aKOHOMEPHOCTSX IPOTEKaHUSI XMMUYECKUX PEaKIIUil.

B u3ydeHun Kypca 3HaUMTENbHAS POJIb OTBOJUTCS XUMHUECKOMY SKCIIEPUMEHTY: NPOBEICHUIO
NPaKTUYECKUX M Ja0OpaTOpHBIX pPadOT, OMHCAHUIO PE3YJIbTAaTOB YYEHHUYECKOTO HKCIEPUMEHTA,
COOJIIOJICHHUIO HOPM M ITpaBUJI 0€30MacHOM paboThl B XUMHUYECKON J1ab0OpaToOpuu.

Peanu3anus naHHON mporpaMMel B Ipolecce oO0ydeHus Mmo3BosuT oOywarommumcs ¢ 3I1P
YCBOUTH KJIIOUEBbIE XMMUYECKHE KOMIIETEHIIMU U TIOHATH POJIb M 3HAUEHHE XUMUHU CPEIH IPYTUX HAyK
0 MpUPOJE.

N3ydyenne xumun crnocoOCTByeT (OPMUPOBAHUIO Y OOYUYaAIOIIMXCSI HAYYHOIO MUPOBO33pPEHUS,
OCBOCHHMIO OOIIEHAyYHBIX METOJOB (HAOMIONEHHE, H3MEpPEHHEe, SKCIEPUMEHT, MOJCIUPOBAHUE),
OCBOCHHIO MPAKTHYECKOTO MPUMEHEHHS HAyYHBIX 3HaHUI, OCHOBAHHOTO Ha MEXITPEIMETHBIX CBS3SIX C
npenmeramu  «Okpyxatommii mupy», «®Pusuka», «buonorus», «l'eorpadus», «Marematuka» u



bopMHUpYET KOMITETCHIINH, HEOOXOIUMBIE IS TIPOJOJIKEHUST 00pa30BaHUs B 00JaCTH €CTECTBEHHBIX
HayK.

W3yuenne xumuM crnocoOCTByeT pa3Butuio y oOyuatommxcsi ¢ 3IIP mpocTpaHCTBEHHOTO
BOOOpakeHus!, PYHKIIMOHATBHON IPaMOTHOCTH, YMEHHSI BOCIIPUHUMATh U KPUTHYECKH aHATU3UPOBATH
UHPOPMALIMIO, TPEACTABICHHYI0O B DPa3IMYHBIX (opmMax. 3HAYMMOCTh NpPEAMETa s Pa3BUTHUS
KU3HECHHOM KoMmrmeTeHuuu oOyuvarounuxcs ¢ 3P 3akmodaercss B yCBOGHMHM OCHOBBI XMMHUYECKHX
3HAHUU, HEOOXOIMMBIX ISl TOBCEIHEBHOM KU3HU; HABBIKOB 3JJ0POBOI0 M OE30MacHOro JAJIsl YeloBeKa
U OKpY’Karolel ero cpeabl o0pasza Ku3HU; GOPMUPOBAHUH IKOJIOTUUECKON KYJIbTYPHI.

[IporpamMma oTpakaeT cojepkaHue OOy4deHHs MpeAMeTy «XUMHS» C Y4EeTOM OCOOBIX
oOpasoBarenbHbIX TOTpeOHOCTEH oOydaromumxcs ¢ 3[IP. OBnageHue ydeOHBIM MPEAMETOM «XHMHUS»
NPECTaBISIET OMPEACTICHHYIO TPYIHOCTh 1l oOyuarontuxcst ¢ 3[1P. DTo cBsA3aHO ¢ 0COOEHHOCTAMU
MBICIIUTEIBHOM JAEATENbHOCTH, IEPUOANIECKUMHU KOJIeOaHUSIMA BHUMAHUS, MaJIbIM 00bEMOM MaMSATH,
HEJ0CTAaTOYHOCThIO OOIIEro 3amaca 3HaHWM, MOHM)KEHHBIM IO3HABaTEJIbHBIM MHTEPECOM U HHU3KUM
YPOBHEM PEUYEBOT0 Pa3BUTHSL.

Jlis mpeononieHuss TPYAHOCTEH B HM3yYeHUM Y4YeOHOro MpeaMera «XuMus» HeoO0Xoauma
ajanrtanus o0beMa M XapakTepa y4eOHOro marepuana K MO3HaBaTEIbHBIM BO3MOXKHOCTSM JaHHOU
KaTeropuu OOYYaIoOIIMXCS, Yy4eT HX OCOOEGHHOCTEW pa3BUTHS: HCIOJIBb30BAHUE AJITOPUTMOB,
BHYTPUIPEIMETHBIX U MEKIIPEIMETHBIX CBSI3€1, IOCTENEHHOE YCIOKHEHNE N3y4aeMOro MaTepHania.

[Ipy w3y4eHMH XHMHUU HEOOXOIMMO OCYIIECTBISTH B3aUMOICHCTBHE HA IOJHMCEHCOPHOM
OCHOBE.

Teopernueckuil MaTepuan peKOMEHIYeTCs U3ydaTh B MPOLIECCE MPAKTUYECKON NESTEIbHOCTH.
Bo3MOXHO BbIIENEHHE OTAEIBHBIX YPOKOB Ha PELIEHHME 3aJad B CBA3U CO CIIOKHOCTBIO aHaln3a
Tekcta oOydaromumucs ¢ 3[IP. Opranuueckoe eIWHCTBO TMPAKTHUYECKOM M MBICIUTEIBHON
JeATETLHOCTH O0yUYaroIMUXC Ha YPOKaX XHUMHHU CIIOCOOCTBYET NMPOYHOMY M OCO3HAHHOMY YCBOCHHIO
0a3UCHBIX XUMHUYECKUX 3HaHUM W ymeHud. Ocoboe BHUMAaHHME TPHU H3YYCHHH XUMHUHU YIEIACTCS
U3YYEHHUIO «CKBO3HBIX)» MOHATUH U (OPMHUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHUaa.

Henn u 3aga4n n3y4eHust y4eOHOro npeamera «XuMHus»

Obwue yenu N3ydeHus yuyeOHOro mpeaMera «XuMus» mnpejacraBieHsl B [IpumepHoit paboueit
IporpaMMe OCHOBHOTO 0011ero oopasoBanus. OHU aKTyalIM3UPOBaHbI C YYETOM HOBBIX NPHOPUTETOB
B CUCTEME OCHOBHOI'O 00IIero 00pa3oBaHus, HAlPaBJIE€HHOCTH 00yUeHUs Ha pa3BUTHE U CaMOpa3BUTHE
JUYHOCTH, (popMHpoBaHHEe €€ HHTEeIeKTa M o0meld KynbTypbl. OOydeHHe YMEHHIO YYHMThCS U
MPOJIOJDKATH CBOE 00pPa30BaHKE CAMOCTOATEILHO B HACTOSIIEE BPEMS SBJISICTCS] OJTHOW M3 BAKHEUIIINX
GyHKIUH y4eOHBIX TPEIMETOB, B TOM YHCIIE U «XUMHUI.

Hns obywaromuxces ¢ 3P, Tak ke, Kak M JUIi HOPMAaTUBHO PA3BHUBAIOLIMXCS CBEPCTHUKOB,
OCBaMBAIOIIMX OCHOBHYIO 00pa3oBaTelbHYI0 MPOrpamMMmy, JOMHHHpPYIOIIEe 3Haue€HHe MpPUOOpETaroT
TaKue yenu, Kak:

-popMUpOBaHHWE UWHTEIJICKTYyadbHO pA3BUTOM JIMYHOCTH, TOTOBOM K  COTPYAHHUYECTBY,
CaMOCTOSATEIILHOMY TPHHSTHIO PEIICHUH, CIOCOOHON amanTHpOBaThCS K OBICTPO MEHSIOIUMCS
YCJIOBUSIM KU3HU;



-HaMpaBJICHHOCTh OOYYEHHUS Ha CHCTEMaTHYeCKOe MPUOOIIEHUE YYalllUXCs K CaMOCTOSITeNbHOM
MO3HABATEIBHON JEATENbHOCTH, HAYYHBIM U IMPAKTHUYECKUM METOAAM IO3HaHUs, (OPMHUPYIOLUIIM
MOTHBAIIMIO ¥ PAa3BUTHE CIIOCOOHOCTEN K XUMUU;

-o0ecrieueHue  YCJIOBHi,  CIOCOOCTBYIONIUX  MPUOOPETCHHI0  OOYYAIOIIMMHUCS  OIbBITA
pa3HoOOOpa3HON JesATeNbHOCTH, IO3HAHMWS W CAaMOIIO3HAHMSA, KIIOYEBBIX HABBIKOB (KIIFOYEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIIbHOE 3HAUEHUE JJIs1 PA3IMUHBIX BUIOB JESITEIBHOCTH;

-(opmupoBaHue yMeHUI OOBSICHATH U OICHHWBATH SIBJICHUS OKPYXKAIOIIEro MUpPa HA OCHOBAHUH
3HAHUM U OIIBITA, OJYYEHHBIX IPU U3YYEHUU XUMUU;

-popmupoBanue y oOy4aromuXcs TYMAaHUCTHYECKUX OTHOUICHWH, TOHUMAaHHUA IIEHHOCTH
XUMHUYECKUX 3HAHUH JUIs BbIPaOOTKH HKOJOTMYECKH I[e1eco00pa3HOro IMOBEACHUS B OBITY U
TPYOBOM NEATEIBHOCTU B LEJIAX COXPAHEHUS CBOETO 3I0POBbs U OKPYXKAIOLEH IIPUPOJHON CPEbL;

-pa3BUTHE MOTHBALMU K OOYYEHHIO, CLIOCOOHOCTEH K CAMOKOHTPOJIIO M CaMOBOCIIUTAaHHIO Ha
OCHOBE yCBOEHHS 0OIIeUeIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BbIOOpY Mpoduiis u
HaIPaBJIEHHOCTU JAJIbHEHIIEr0 00yUYEeHHUsI.

Kypc HanpaBneH Ha pelnieHue ciaeayrux 3a0ay, 00ecednBaOIINX pealn3alui0 JMYHOCTHO-
OPUEHTUPOBAHHOTO U AESITETbHOCTHOTO MOJAXOAOB K 00ydeHHto xumum oOydaromuxcs ¢ 3I[1P Ha
YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHUs:

-(opMupoBaHNe NEpBOHAYAIBHBIX CHCTEMATU3UPOBAHHBIX MPEACTABICHUH O BEIIECTBAX, HMX
NpeBpalleHUsIX W TMPAKTHYECKOM TNPUMEHEHUH; OBJAJCHUE TOHATHUHHBIM  ammaparoM |
CHUMBOJIMYECKUM SI3BIKOM XUMHH;

-0CO3HaHUE OOBEKTHBHOM 3HAYMMOCTH OCHOB XMMHUYECKOW HAayKH KaK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHUS, XWMHUYECKUX IPEBPAIICHUN HEOPraHWYECKMX M OPraHMYeCKUX BEIIECTB Kak
OCHOBBl MHOTHX SIBJICHHH JKMBOH ¥ HEKUBOW MPHPOJBI, YIIyOJICHHE TMPEICTaBICHUH O
MaTepHabHOM €IMHCTBE MUPA;

-OBJIaJICHUE OCHOBAMHU XHMHUYECKON TPaMOTHOCTH: CIIOCOOHOCTBIO aHAIU3UPOBATh U OOBEKTUBHO
OLICHUBATh JKM3HEHHBIC CUTYalluH, CBSI3aHHBIE C XMMHUEH, HaBBIKAMH 0€30I11acHOTO OOpaleHus c
BEIIECTBAMH, MCIOJIb3yeMbIMU B NOBCEIHEBHON >KU3HU; YMEHHEM aHAJIU3UPOBaTh U IUIAHUPOBATb
HKOJIOTHYECKU Oe30IacHOe MOBEJIEHUE B LIENIAX COXPAHEHUS 370POBbs M OKPYKAIOLIEH Cpe/ibl;

-(opMupOBaHNEe yMEHUIl yCTaHABIUBAaTh CBSI3U MEXJY pealbHO HAOII0AaeMBbIMH XUMHUYECKUMHU
SBIICHUSIMA M TIPOLIECCAMH, MPOUCXOMANIMMHA B MHKPOMHpE, OOBSICHATH MPHUYHMHBI MHOTO00pa3Ms
BEIIECTB, 3aBUCUMOCTh MX CBOICTB OT COCTaBa M CTPOCHHUS, a TAKK€ 3aBHCHUMOCTH INPHMEHEHHS
BEMISCTB OT MX CBOMCTB;

-IPHOOPETEHNE OTIBITAa MCIIOBF30BAHMS PA3IMYHBIX METOJIOB U3YYCHHS BEIECTB, HAOMIOICHHUS 32
UX MPEBpaIEHUSIMUA TPU NMPOBEJCHUN HECIOXKHBIX XUMUYECKUX SKCIEPUMEHTOB C UCIOJIb30BAHUEM
n1a0opaTOpHOTO 000pYyI0BaHUS U MPHUOOPOB;

-(opMupoBaHue NpeACTaBICHUNH O 3HAUYEHHMM XMMUYECKOH HAyKM M PEIIEHHH COBPEMEHHBIX
HKOJIOTHYECKUX MPOoOJIeM, B TOM YHCJIE B TPEAOTBPANICHUH TEXHOTEHHBIX W HSKOJIOTHYECKUX
KatacTpod.

Oco0eHHoCTH 0TOOPA U aaANTALNH Y4eOHOT0 MATEePUaJIa IO XUMHUU

OOyuenne yuyeOHOMY MpeaMeTy «XUMUsS» HEOOXOJUMO CTPOHUTH Ha CO3JaHUU ONTHUMAIIbHBIX
YCJIOBHM JUIsl YCBOGHHUSI MporpaMMHOro martepuana oOydarommumucs c¢ 3IIP. Bonbmoe BHUManue
JIOJDKHO OBITH YIEIEHO OTOOpPY yu4eOHOTO MaTepuasia B COOTBETCTBUU C MPUHIIMIIOM JIOCTYITHOCTH TPH
coxpaHeHnu o6Omero ©6a3oBoro ypoBHsS. OH JOMKEH TIO COJEPKAHUI0O U 00BeMy OBITh
aganTUPOBaHHBIM 11 oOydaroruxcst ¢ 3[IP B cooTBeTrcTBHHM ¢ MX OCOOBIMH OOpa30BaTEIbLHBIMHU



noTpedHocTsIMU. CremayeT o0JerdyuTh OBJIaJieHne mMaTepuaioM oOydarommmucs ¢ 3I1P mocpeacTtsom
€ro JeTajibHOro OOBSCHEHUS C CHUCTEMAaTHUYECKUM IIOBTOPOM, MHOTOKpPAaTHOW TpPEHHUPOBKOW B
NPUMEHEHUN 3HAHUH C MCIIOJIb30BAaHHEM NPHEMOB JITOPUTMHU3ALUHN M BU3YaIbHBIX OMOpP, 00y4eHUs
CTPYKTYpUPOBAHUIO MaTepHaa.

Bonbioe 3HayeHue IS MONHOIGHHOTO YCBOGHHS Y4YeOHOrO MaTepualia MMEET OIropa Ha
MEXITPEIMETHBIE CBSI3U BOIIPOCOB, M3y4aeMbIX B JAHHOM Kypce, C TAaKUMHU Y4EOHBIMH IpeIMETaMHu
kak «['eorpadus», «Pusukay, «buonorus». Ilo3Bonss paccmarpuBaTh OJAMH U TOT K€ Y4eOHBIN
MaTepuail C pa3HbIX TOYEK 3PEHHUs, MEXKIPEIMETHbIE CBS3M CIIOCOOCTBYIOT €ro Jydliemy
OCMBICJICHHUIO, 00JIee MPOYHOMY 3aKPEIUICHUIO MOTYYSHHBIX 3HAHUN U IPAKTUYECKUX YMEHUH.

[Ipu moAroToBKE K YpOKaM y4UTelb JOJDKEH MPeAyCMOTPETh (popMHupoBaHUE Yy 00yUaIOLIUXCS
YMEHUH aHaJIM3UpOBaTh, CPAaBHUBATH, 0000IIaTh W3y4aeMblii MaTepuall, IUIAHUPOBATH MPEICTOSAIIYIO
paboTy, OCYIIECTBIATh CaMOKOHTPOJb. HeoOXOoauMo TIOCTOSHHO CIEAWTh 32 MPAaBUIBHOCTBHIO
pedeBoro opopmiIeHHS BhICKa3bIBaHU oOydatomuxcs ¢ 311P.

B cBi3u ¢ OCOOCHHOCTSMM TIOBEIEHUS U JesaTeNbHOCTH oOydarommxcs ¢ 3[IP
(pacTOpMOXKEHHOCTh, HEOPTraHM30BAaHHOCTh) HEOOXOUM CTPOKAUIINIT KOHTPOIIb COOIIOICHUS TIPABHIT
TEXHHUKHU 0€30MaCHOCTH MPU MPOBEACHUH TaO0OPATOPHBIX pabOT B XUMUYECKOM KaOUHETe.

Buaer  pestenbHocTH  oOywyarommxess ¢ 3[IP,  oOyciaoBiieHHble  0cOOBIMH
o0pa3oBaTe/IbHBIMH NOTPEOHOCTSAIMU M 00ecneYHBAKOIINE OCMBICJIEHHOE 0CBOCHUE COJepP:KAHUU
o0pa3oBaHus o npeaMeTy «XuMHUI»

Copepxanue BUJIOB neaTenabHocTH oOyyaromuxces ¢ 3[IP Ha ypokax XUMuUU oInpeaensercs: ux
0coObIMU  00pa3oBaTesibHBIMU NOTpeOHOCTAMU. [loMuMo mmpoxo ucnonbdyembix B AOOIT OO0
o0umMX i1 BceX OOydYaroIIMXCS BUAOB JACSATENBHOCTH, CIEAYET YCUJIUTh BHJbI JIEATEIbHOCTH,
crenuuUHbIe JUIST JaHHOW KaTeropuu OOYYarOMIMXCS, JJIs O00eCredeHUs] OCMBICIIEHHOTO OCBOCHHS
coJiepkaHusi oOpa3oBaHHs 1O TPEIMETY: YCUJICHHE MPEAMETHO-TIPAKTUUYECKON JeATENbHOCTH C
AaKTUBM3AlEW CEHCOPHBIX CHCTEM; YEPENOBAaHUE BHUJIOB JEATEIBHOCTH, 3aJCHCTBYIOIUX PA3JINYHbIE
CEHCOPHBIE CHCTEMBI; OCBOCHHME MaTepHaja C OIOPOM Ha aJIrOPUTM; «IIOIIArOBOCTb» B W3YYEHHUU
MaTepHaia; MCIOJIb30BaHHE JIOTIOJIHUTEIbHONM BU3YaJbHOM OMOpPbI (IUIaHbl, 0OpasIbl, CXEMBI,
111a0JI0OHBI, OMOpHble Tabmuipl). s pa3zButus y oOywaromuxcs ¢ 3I[IP ymeHus nenaTh BBIBOJIBL,
(GopMUpPOBaHUS T'PAMOTHOTO PEYEBOr0 BBICKA3bIBaHUSI HEOOXOJMMO MCIIOJIB30BAaTh OMOPHBIE CIIOBA U
kiumie. Ocoboe BHUMaHueE CIeyeT YAeIUTh 00YUeHHUIO CTPYKTYPUPOBAHUIO MaTepuaia: COCTaBICHNE
PUCYHOUHBIX U BepOalbHBIX CXEM, COCTaBlieHWEe TaOJul], COCTaBlieHUuEe Kilaccuukamuu ¢
0003HaYeHHBIMU OCHOBAHUAMHU /1715 KaccU(UKAIMKY U HAlIOJIHEHUE UX MPUMEPAMHU U Jp.

[IpumepHas TemaTudeckas U TepMUHOJIOrn4eckas jJekcuka coorserctsyer OOIT OOO.

Hns obyuaromuxcs ¢ 3I[IP cymecTBeHHBIMU SIBISIOTCS MPUEMBI PaObOTHI C JIEKCUYECKUM
MatepuasioM mo npenMery. [IpoBomutcs cnenuanbHas padoTa MO BBEICHUIO B aKTUBHBIA CIIOBAph
00yJaronmxcsi COOTBETCTBYIONIECH TEPMUHOJIOTHH.

N3yyaemble TEepMHHBI BBOJSTCS Ha IOJIMCEHCOPHOM OCHOBE, oO0s3aTenbHa BHU3YyalbHast
NOJJEP)KKA, aJITOPUTMBI  PAabOTHI C  OMNPENEICHUEM, OIOPHbIE CXEMbl I  aKTyaJlu3aluu
TEPMHUHOJIOTHH.

Mecrto yyeOHOro npeamera «XuMus» B y4eOHOM ILIaHe



B cootrBerctBuu ¢ @Denepa’bHBIM TOCYIAapCTBEHHBIM 00pPa30BaTEbHBIM CTaHIAPTOM
OCHOBHOTO 00I1Iero 00pa3oBaHHs Y4YeOHBIM MpeaMeT «XHMHS» BXOIUT B MPEAMETHYIO 00JacTh
«EcTecTBeHHO-HAYYHBIC TPEIMETHI» U SBISETCS 003aTEIbHBIM IS U3YUCHHUS.

Y4eOHbIM MIaHOM Ha e€ U3ydeHue B 9 Kiacce oTBeIeHO 68 ydeOHBIX 4YacoB — IO 2 4 B HEJIEIIO .

Coneprxkanne yueOHOTO mpenMera «XuMHs», IpeacTaBiieHHoe B [IpumepHoit paboueli mporpamMme,
cootBerctByer PI'OC OOO, paspaborano c¢ yderom IIpumepHOil OCHOBHOW 00pa3oBaTebHOMN
IpPOrpaMMbl OCHOBHOT'O OOIIEr0 OOpa3oBaHMs MO y4eOHOMY MpeaMeTy «XHMHs», COOTBETCTBYET
[IpumepHoO#l amanTHPOBAHHOW OCHOBHOH 0Opa3oBaTEeNbHONM MpOrpaMMe OCHOBHOTO — OOILIEro
00pa3oBaHMs 00YJAIOUINXCS C 3aACPKKON ICUXUIECKOTO Pa3BUTHSL.

9 KJIACC
BemecTBo M XUMHYeCKasi peaKusi
IIepnonnueckuit 3akoH. Ilepnonnueckas cucrema xumudeckux snemeHToB [l. M. Menzeneesa.
CrtpoeHue aromMoB. 3aKOHOMEPHOCTU B M3MEHEHHM CBOMCTB XMMUYECKUX 3JIEMEHTOB IEPBBIX TPEX
NEpUOJOB, Kajus, KaJbLiUg W HMX COECIUHEHUH B COOTBETCTBUU C TIOJOKEHUEM DJIEMEHTOB B
[Iepnoanueckoii cucreMe U CTPOCHUEM UX ATOMOB.
CrpoeHne BemiecTBa: BHABl XHMHUYECKOM CBA3U. THIBI KPHUCTAUIMYECKUX PEIIETOK,
3a8UCUMOCTb CEOUCME Bewecmead Om Muna KpUCMAIIUYecKol peuémky U 6Uu0a XUmMuuecKou ces3u.
Knaccupukamus u HOMEHKJIaTypa HEOPraHUYECKUX BELIECTB
(MexIyHapoJHass U TpUBHAIbHasi). XMMHUYECKHE CBOWCTBA BEILECTB, OTHOCIILUXCA K Pa3IMYHBIM
KJIacCaM HEOPraHMYECKUX COECIMHEHU, FTEHETUUECKAs CBSA3b HEOPraHMYECKUX BELIECTB.
Knaccupukanus XMMHYECKMX peaklUil MO pa3iuyHbBIM IpHU3HAKaM ([0 YHUCIY U COCTaBy
Y4YacCTBYIOUIMX B pEaKIUM BEIIECTB, M0 TEIUIOBOMY 3((}eKTy, M0 M3MEHEHHMIO CTENEeHEH OKUCIEHUS
XMMHYECKHX DJIEMEHTOB, [10 00pamumocmu, no y4acmuio Kamanuzamopa). IK30- U JHI0TEPMUYECKHE
peaxkuu.

Tepmoxumuueckue ypagHeHusl.

Ilonamue o cxopocmu xumuueckoti peakyuu. llonamue 06 obpamumvlXx U HeOOPAMUMBIX
xumuyeckux peakyusx. [lonamue o comozennvix u 2emepocennvix peakyusx. llonamue o xumuueckom
pasnogecuu. CumeweHue xumuyecko2o pagHogecusi. @axmopwi, eiusowue Ha CKOPOCMb XUMUYECKOU
peaxkyuu u noiodCeHue XUMULECKO20 PABHOBECUS.

OKUCTUTENbHO-BOCCTAHOBUTENBHBIE  PEAKIUH, JJIEKTPOHHBIAH  OalaHC  OKHCIUTENBHO-
BOCCTAaHOBUTEIbHOM peakunu. CocTaBiIeHUE YpaBHEHUNW OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI
C HCTOJIh30BAaHUEM METO/Ia AIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOTUTUYECKON AUCCOLMALMH. DIIEKTPOIUTHUECKAs AUCCOLUAIUSA. DICKTPOIUTHI
U HEedNeKTpoiuThl. KaTHoHBI, aHWMOHBL. Mexanusm ouccoyuayuu eeujecme ¢ pasiuyHbIMUu SUOaAMU
xumuyeckou ceazu. [llonamue o cmenenu ouccoyuayuu. CUITBHBIC U CIIa0BIE DIEKTPOIIUTHI.

Peakium noHHOrO oOMeHa. YCIOBHMSA MPOTEKaHHWs peakiUii MOHHOTO OOMEHa J0 KOHIIA.
[TonHbIe M COKpalllEHHBIE HOHHBIE YPABHEHUS pEAKIHil. XMMUYECKUE CBOMCTBA KUCIOT, OCHOBAaHUN U
coJiell B CBETe MpeAcTaBIeHU 00 3neKTpoiauTruyeckoil nuccounanuu. Cpena pactsopa. KauectBeHHbie



peaKIMu Ha KaTUOHBI M aHWOHBI: XJIOPHI-, OpPOMHUI-, HOJUI-, CYIb(aT-, KapOOHAT-, CUIMKAT-, ocdar-
AQHWOHBI; TUJIPOKCUA-UOHBI; KATHOHBI aMMOHHUSI, MarHus, KaJlbllus, aTlOMUHHS, xene3za (2+) u (3+),
menu (2+), UHKA, IPUCYTCTBYIOIINE B BOAHBIX PaCTBOpaXx.

XUMUYECKUI OSKCIEpPUMEHT: O3HAKOMJIEHHE C MOJEISMHU KPHUCTAJUIMUECKUX PEUIETOK
HEOPraHMYECKUX BEUIECTB — META/UIOB U HeMeTauioB (TpaduTa M anmasza), CIOKHBIX BEIIECTB
(xJopuaa HaTpusl); MCCIENOBAHUE 3aBHCHUMOCTH CKOPOCTH XMMHYECKOW PEAaKIMU OT BO3ACHCTBHS
pa3nuyHbIX  (PAKTOPOB; HCCIEIOBAaHHE AJIEKTPOIPOBOJHOCTH PACTBOPOB  BEIIECTB, IpoOlEcca
JUCCOLMAIIMU KUCIIOT, HIeJIoue U cosiel (BO3MOXKHO HCII0JIb30BAHNE BUJIEOMATEPHAIIOB); IPOBEACHHE
OTIBITOB, WJUTIOCTPUPYIOIIMX MPHU3HAKH MPOTEKaHUs peakuuii HOHHOTO oOMeHa (00pa3oBaHUE OcajKa,
BbIJIeJICHHE Tra3za, oOpa30BaHUE BOJIbI); OMNBITOB, HIUIIOCTPUPYIOIIUX MPUMEPbl OKUCIUTEIHHO-
BOCCTAHOBUTENIBHBIX pPEaKIUil (TOpeHHe, peakluu pa3joKEHUs, COCIUWHEHHs); paclo3HaBaHUE
HEOPraHMYECKHUX  BEIIECTB C TIOMOIIBIO KAUeCTBEHHBIX pEaKIMi Ha HOHBI; pElIeHHE
9KCIIEPUMEHTANBHBIX 3a7au.

HemeTtaJuibl M UX COeTUHEHUS

OOmas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBIE CTENEHU
okucieHus. CtpoeHHe W (PU3UYECKHE CBOMCTBA MPOCTBIX BEIISCTB — TaJOreHOB. XUMHYCCKHE
CBOMCTBa Ha IpHMepe Xjopa (B3aUMOJAEHCTBHE C MeETaUIaMH, HEMETAUIAMH — BOAOPOJIOM H
KUCIIOPOAOM, wenouamu). Xnopoopopon. CoisHas KHCIIOTAa, XUMHYECKHE CBOMCTBA, HOYueHue,
npuMeHeHue. /leticmaue Xiopa u Xa0posooopooa Ha OpeaHu3M denoseka. BaxxHenme XI0puasl U UX
HAXOXKJCHUE B IPUPOJIE.

O6mras xapaktepucTuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUSI aTOMOB KHCTIOpOAa
U Cepbl. XapaKTEepPHbIE CTEIIEHU OKUCIICHHUS.

CrpoeHne u ¢u3NyYeCKue CBOWCTBA MPOCTBHIX BELIECTB — KHUCIOPOJA U CEpbl. AJUIOTPOIHBIE
MOJU(HUKAIMHA KUCIOPOJia U cepbl. XMMHUYECKHE CBOWCTBA cepbl (B3aUMOJICHCTBUE C Hememaniamu —
BOJIOPOJIOM M KHUCIOPOAOM, METAIIAMH, KOHYEHMPUPOBAHHLIMU A30MHOU U CEPHOL KUCIOMAMU).
CepoBoniopoJi: cTpoeHue, puU3nYeckue U XMMUYECKHe CBOMCTBA (KUCIOTHBIE U BOCCTAHOBUTEIbHBIC
cBoiicTBa). OKCUIBI cepbl KaK MPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KucioTa: pu3nyeckue u
XUMHYecKHe cBoiicTBa (o0mue u cneruduueckue). Conu cepHON KMCIOThI, KaUeCTBEHHAs peaKiys Ha
cynabgpar-uoH. CepHHCTas KHUCIOTA. Xumuueckue peaxyuu, nexcaujue 6 OCHO8E NPOMBIULEHHO2O
cnocoba nonyyenus: ceprotl kKuciomul. HaxoxaeHue cepbl U €€ coennHeHuid B mpupoje. [lpumenenne
CephI U €€ COCTMHEHHUH B OBITY M B IPOMBINIUIEHHOCTH. XuMuueckoe 3azpssHenue oKpyicarouels cpeobl
COCOUHEHUAMU cepbl  (KUCIOMHblE O0XMCOU, 3dcpsi3HEeHUe B8030YXa U B000EMO08), CHOCOObl e2o
npeoomepaueHusl.

OO6mrast xapaktepucTuka 37aeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB a30Ta H
docdopa, xapakTepHbIe CTENICHN OKHCICHUS.

A30T, pacnpocTpaHeHHe B IpUpoe, GU3NIECKHUE U XUMHUIECKHE CBOMCTBA (B3aUMOICHCTBHUE C
MeTaJlJIaMi M HEMeTaJlJlaMu - KUCJIOPOAOM M BojaopoaoMm). Kpyrosopot azora B mpupojie. AMMHUaK:
duznyeckue W XHUMHUYECKHE CBOWMCTBAa (OKUCJIEHHE, OCHOBHBIE CBOWCTBAa BOJHOTO pacTBOpa),
nonyyenue u npuMmenenue. Conu aMMOHHS: cOCTaB, (U3MYECKHE M XHMHUYECKHE CBOWCTBA



(pasznmoxeHue, B3aMMOJEHMCTBHE CO IIeno4YaMH), NpuMmMeHeHHe. KadecTBeHHas peaklus Ha HOHBI
aMMOHHUs. A30THasi KUCIOTa, € (U3MYECKue U XMMHUYECKHEe CBOMCTBA (00mue W crienupuyecKue),
nonyuenue. Hutpatel (paznoxkeHue). A3oTucTas Kuciora. Mcmonp3oBaHHe HUTPATOB U COJEH
aMMOHHSI B KaueCTBE MMHEPAJBbHBIX YAOOpeHMH. Xumuueckoe 3acpsaznenue OKpyicarouel cpeobvl
COeOUHeHUAMU a30ma (KUCOMHbIe 00HCOU, 3acps3HeHUe 8030YXd, NOUEbL U B000EMOS).

docdhop, arromponusvie moouguxayuu ocgopa, (U3NYECKUE W XUMHUECKHUE CBOMCTBA
(B3auMoOJIeHiCTBME C MeTajllaMd, HEMETaJUlaMU, KOHYEHMPUPOBAHHbIMU A30MHOU U  CepHOU
kuciomamu). Oxcun Gocdopa (V), oprobochopHas kucioTa: GU3NISCKUE U XUMUUYECKHE CBOMCTBA,
nonydenue. [lonamue o MunepanbHuix yOoopeHusax. Humpamsl u pocgpamel. Ilonamue 0 KOMNIEKCHBIX
yooopenusax. OOmas xapakTepucTuka 3JieMeHTOB [VA-rpynmbl. OCOOCHHOCTH CTPOEHHS aTOMOB
yriaepoja u KpeMHus. BalleHTHOCTh U XapaKTepHbIE CTEIIEHN OKUCIIEHUS aTOMOB YIJIEpOJia M KPEMHHUSL.

PacnpocTpanenue yriepona B Ipupojie, XapakTepHbIe CTENIEHU OKHCICHUS.

Yriepon, amoTpornHbeie Moaudukanuu (rpadut, aMas), GU3NIecKre 1 XUMAYSCKUE CBOMCTBA
MPOCTHIX BEIIECTB (B3aUMOJICHCTBUE C METAIJIaMH, HEMETAIIIAaMH, KOHYEHMPUPOBAHHbIMU A30MHOU U
cepuoti  kuciomamu). Ancopb6buus. KpyroBopor yrimepoma B mpupoge. Okcuabl yriaepoga, HX
dusznyeckue U XUMUYECKUE CBOICTBA, MOJyYeHUE U MPUMEHEHUE, AeHCTBUE Ha OPraHU3M YelOBEKa.
Oxonocuueckue npobremsl, cesazamnuvie ¢ okcuoom yenepooa(lV), sunomesa 2nobanvHo2o nomenieHus
KAUMama, napHuxosvii d¢hghexm. YTOJIbHAS KUCIOTa U €€ CONM, MX (DU3UYECKHE W XUMHUYECKHE
CBOWCTBA, nonyueHue u npumenenue. KadecTBeHHass peaknus Ha KapOoHAT-MOHBL lcmonb3oBaHHe
KapOOHATOB B OBITY, MEUIIMHE, IPOMBIIINIEHHOCTH U CETLCKOM XO0351CTBE.

OOmue npezacraBiaeHus 00 OCOOEHHOCTSAX COCTaBa U CTPOEHUS OPraHUYECKUX COETUHEHHM
yriepoaa (Ha TpuUMepe MeTaHa, STHIIEHA, dTaHOJa, YKCYCHOW KHUCIOTHL. X cocmas u xumuueckoe
cmpoenue. Knaccugpurayusa opeanuueckux eewyecms. [loHsiTHE O OMOJOTMYECKH Ba)KHBIX BELIECTBAX:
XKHUpax, OeJKax, yriieBolax — U UX POJIH B KHU3HU UeoBeKa. MamepuanibHoe eOUHCIME0 0peaHudecKux
U HEOP2aHU4eCKUX coeOUHeHUl.

Kpemuuii, ero ¢usnueckue M XHMMHUYECKME CBOWMCTBa (Ha NpUMeEpe B3aUMOJIEHCTBUSA C
MeTaJulaMi M HeMeTaJllaMH), noayuenue u npuMmenenue. Coedunenus kpemnus 6 npupoode. Obwue
npedcmasnenuss 06 okcude kpemuusa(lV) u xpemnuesou xucnome. Cunuxamsl, @usuyeckue u
Xumuueckue ceolucmed, Nonydenue u npumeHeHue 6 Ovbimy, NPOMbIUIEHHOCMU (8 MEeOUYUHCKOU,
9NEeKMPOHHOU, cmpoumenvholl u op.). Badcueliwue cmpoumenvHvle Mamepuanbl. Kepamura, cmekio,
yemenm, 6emon, oicenezobemon. Ilpobremvr  06e30MACHO2O0  UCHONL30BAHUS  CHPOUMETLHBIX
Mamepuanoe 8 no8CeOHEGHO HCUZHU.

XUMUYECKUH SKCIIEPUMEHT: H3ydeHHE 00pa30B HEOPraHMYECKUX BEIIECTB, CBOWCTB COJISTHOM
KHCJIOTHI; TIPOBEICHUE KAYECTBEHHBIX pPEaKIWi Ha XJIOPUIMOHBI W HAONIOJEHWE TPU3HAKOB HX
NIPOTEKAHMUS; OTIBITHI, OTPaKAIOIINE GU3NIECKHE M XUMHUYECKIE CBOMCTBA TaJIOTCHOB M UX COCTMHEHUI
(BO3MOXHO  HCIIOJIb30BAaHWE  BHJJICOMATEpPHAIOB); O3HAKOMJIEHHE C o0pasmamMu  XJIOPHIOB
(raoreHn10B); O3HAKOMJIEHHE ¢ 00pa3liaMu cepbl U €€ COeTUHEHUSMHU (BO3MOXKHO HCIIOJIb30BaHHE
BUJEOMATEpHUasoOB);  HaOMOJeHMe  mpoliecca  OOYyIJIMBaHUS ~ caxapa  1OJ  JeWCTBUEM
KOHIIGHTPUPOBAHHON CEPHOM KHUCIIOTHI; M3Y4YEHHE XUMHUYECKHUX CBOWCTB pa30aBIE€HHOM CEpHOM
KHCJIOTHI, TNPOBEJCHHE KadeCTBEHHOW peakluMu Ha cylnb(paT-uoH U HaONoJeHHe MpHU3HaKa eé
NPOTEKaHUS; O3HAKOMJIEHHWE C (PU3MUYECKUMM CBOMCTBaMH a30Ta, (ocdopa U UX COCTUHEHUH
(BO3MOXHO HCIIOJIb30BaHHE BHUEOMAaTepUaoB), oOpa3laMu a30THBIX U (POocOpHBIX yHOOpEeHUN;



NOJIy4eHNEe aMMHaKa U U3y4eHHE €ro CBOMCTB; IPOBEICHUE KaUeCTBEHHBIX PEaKUil HAa MOH aMMOHUS
u (ochar-uoH M U3yyeHHE NPU3HAKOB UX NPOTEKAHUSA, B3aMMOJAEHCTBHE KOHIIEHTPUPOBAHHOMN
A30THOM KHCJIOTHI C MEbI0 (BO3MOYKHO HCIIOJIB30BAaHUE BHJIEOMATEPUANIOB); H3yUEHUE MOJENen
KPUCTAJUINYECKUX PEHIETOK aiMasa, rpauTa; 03HAKOMIICHHE C IIPOLECCOM aACcOPOLUHN paCTBOPEHHBIX
BELIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM IIPOTMBOIa3a; MOJIYYEHHE YIJIEKHCIOro rasa u
U3Y4YEHHUE €ro CBOMCTB; IPOBEJCHHE KAueCTBEHHBIX peakUMi Ha KapOOHAT- U CUJIMKAT-UOHBI U
U3y4eHHE IPU3HAKOB UX MPOTEKaHMs; 03HAKOMJIEHHE C IPOAYKIHEH CHIMKATHON MPOMBIIUIEHHOCTH;
pelIeHNe IKCIIEPUMEHTAIbHBIX 3a7a4 110 TeEME

«BaxxHeiinme HeMETAIUIbI U UX COEIUHEHU.

MeTajibl U HX COeIUMHEHUS

OO0mmas XxapakTepUCTHKa XUMHUECKUX JJIEMEHTOB — METAJIJIOB HA OCHOBAaHUH MX IOJIOKCHHUS B
[Tepuoanueckoii cucreme xumuueckux snemeHToB . . MenzeneeBa u ctpoenus atomoB. CTpoeHue
METaJuIoB. MeTainyecKkas CBsI3b U METAIIMYECKAsl KPUCTAIUTMYECKAs PEeIIETKA. DIEKTPOXUMUIECKUI
psAn HampspDKeHUM MeTayioB. DU3MYECKHMEe W XMMUYECKUE CBOMCTBA METAJUIOB (B3aUMOJIEHCTBUE C
KHUCIIOPOJIOM, BOJOW, KuciaoTraMu). Obwue cnocobvl nonyuenuss memannog. llonamue o xopposuu
Memainos, OCHO8Hble Cnocobwl 3awumel ux om kopposzuu. Cniasvl (cmaniv, 4yeyH, OOPATIOMUHUL
OpoH3a) u ux npumeHenue 8 ObIMY U NPOMBIULTEHHOCIU.

[Ilenounbie MeTaiuibl: noJjioxkenue B Ilepuoandeckoi cucteMe XUMUYECKUX 3iemeHToB Jl. U.
MenneneeBa; ctpoeHue atomoB. Haxoxaenue B npupoze. Pu3ndeckue ¥ XuMHUYECKHE CBOMCTBA (Ha
npumepe Hatpusi ¥ Kanus). OKCHABl M THUAPOKCHABI HATpUs W Kaius. [IpumMeHeHue IIeTOYHBIX
METAJJIOB U UX COCIUHCHHI.

[[lenouyHO3eMENBHBIE METAUIBI MAarHUM M KaJIbIUMK: moJioxkeHue B llepmoamyeckoi cucreme
xuMudeckux sneMeHToB JI. M. MeHneneeBa; CTpOCHHME WX aTOMOB; HAXOXKICHUE B MPHUPOJE.
®dusnyeckue ¥ XUMUYECKUE CBOMCTBA MarHus W Kajblivs. BakHelIne coeTMHeHUs KaIbIus (OKCHUI,
TUAPOKCHU, CONN). JKécmrocmb 80061 1 cnocodwvl eé yempaneHus.

Amomunuii: nonoxenue B Ilepumoanueckoil cucrteMe xumuueckux siaemeHtoB J[. .
MenzeneeBa; CTpOCHME aroMa; HaxokaeHue B mnpupone. dusznueckue U XUMHUYECKUE CBOMCTBA
anroMuHUS. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH]IA ATFOMUHHSIL.

XKeneso: nonoxenne B Ilepnonnueckoit cucreme xumuueckux snemeHTos 1. M. Menneneesa;
CTPOCHHE aTOMa; HaxokJIeHue B npupone. DusnmyeckMe M XUMHYECKHE CBOMCTBA JKele3a
(B3auMoJIelicTBUE C METaJulaMU, KUCJIOTaMH U coiisiMu). OKcupl, ruipokcuabl U conu sxkenesa(ll) u
xenesa(Ill): cocras, cBoiicTBa U nonyuenue.

XUMUYECKUN OKCIEPUMEHT: O3HAaKOMJIEHHE C oO0pa3lamMy METalJIoB M CIUIaBOB, UX
($U3MUEeCKUMHU CBOMCTBAMH; U3yYEHHE PE3yJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHAJIOB), 0COOEHHOCTEH B3aUMOJIEHCTBUS OKCHA KaJbIMs M HATPUS C BOJOH (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUANIOB); MCCIENOBAaHUE CBOWCTB >KECTKOM BOJBI; Ipoliecca TOpPEHUs
JkKeyle3a B KHCIOpoJA€ (BO3MOXHO HCIOJB30BaHUE BHUAECOMATEPUAIIOB); IPU3HAKOB IPOTEKAHUS
KaYeCTBEHHBIX pEaKlIMi Ha MOHBI (MarHus, KanbLMs, adtoMuHus, 1uHKa, xkenesa(ll) n xenesza(Ill),
menu(Il)); HabGmroneHne W ONMMCcaHue TPOIECCOB OKpAITMBAaHUS TUTAMEHH WOHAMHU HATPHUs, KIS U
Kaaplusl (BO3MOXHO HCHOJIb30BaHUE BHAEOMATEpUANIOB); HccleAoBaHHEe aM(pOTEPHBIX CBOMCTB



THAPOKCHIA ATIOMUHHUS W THAPOKCHJA IMHKA; PEIICHHE SKCIEPUMEHTAIBHBIX 3a/1ad 10 TeMe
«Baxuennme MeTaJIbI U UX COCIUHEHUY.

Xumus u okpysyncarouias cpeoa

Hosvie mamepuanvt u mexnonoeuu. Bewecmeéa u mamepuanvl 68 HNOBCEOHEBHOU IHCUSHU
yenosexka. Xumus u 300posve. bezonacnoe ucnonvsosanue seuecms u XUMUYECKUX peakyuti 8 Obimy.
llepsas nomows npu xumudeckux odacoz2ax u ompagnenuax. OCHOBbl IKOIOUUECKOU cPAMOMHOCIU.
Xumuueckoe 3azpsasHenue okpyxicaoujeli cpeobvl (npedeibHas 00NnyCmumas KOHYeHmpayus 6euecms —
IIJIK). Ponb xumuu 6 peutenuu 3K0102u4ecKux npooem.

Ilpupoonvie ucmouHuku yeneeooopooos (yeoib, NpupoOHblll 2a3, Heghmv), NPOOYKmMbl UX
nepepabomku, ux poib 8 OblMy U NPOMbIULIEHHOCTIU.

Xumuueckuu sKcnepumenm: usydenue 00pa3y08 Mamepuanos (Cmexio, Chiasbl Memaiilos,
NONUMEPHbIE MAMEPUATBL).

MexnpeaMeTHbie CBSI3H

Peanuzanus MexXnpeAMETHBIX CBSI3€W MPU U3YUYEHUU XMMHUHU B 9 KJlacce OCYILIECTBIISIETCS Yepes
UCIIONIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYyUHBIX TOHATUH, TaK W TOHSATHH, SBISIOUIUXCS
CUCTCMHBIMU 1JIA OTOCIIBHBIX HpeI[MeTOB GCTGCTBGHHO'Hay‘IHOFO IHUKJIA.

OO01Iue ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAy4HBIN (hakT, TUIOTE3a, 3aKOH, TEOPHs, aHAIU3,
CUHTE3, KJacCUu(UKaIs, IePUOTUIYHOCTh, HAOIIOACHHUE, YKCIIEPUMEHT, MOCIMPOBAaHNE, U3MEPEHHUE,
MO/ICJIb, SIBJICHHUE, TAPHUKOBBIN A()(PEKT, TEXHOIOT U, MAaTEPHAIIHI.

dusuka: MaTepus, aroM, DOJEKTPOH, TMPOTOH, HEWUTPOH, WOH, HYKJIUA, H30TOIIBI,
PaIuOaKTUBHOCTh, MOJIEKYJIa, IIEKTPUUCCKUN 3apsijl, MPOBOJIHUKH, MOITYIPOBOJIHUKH, TUIICKTPUKHU,
dboTOorIeMEHT, BEIIECTBO, Teno, OOBEM, arperaTHoe COCTOSHHUE BEIIEeCTBA, Tra3, pPacTBOP,
pPacTBOPUMOCTh, KpUCTAIITMYECKasi PEIIETKA, CIUIaBbl, (PM3MUECKHUE BETMYHHBI, €AMHUIIBI U3MEPEHHS,
KOCMHUYECKOE MTPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocuHTes, npixaHue, Ouocdepa, IKOcHCTEMa, MHHEpaIbHbIe yI0OpeHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, runpocdepa, MUHEPAIb, TOPHBIE MOPOJIBI, MOJE3HbIE HCKOMAEMBbIE,
TOIJINBO, BOJIHBIE PECYPCHI.

BoinosiHeHHe npakTHYeCKUX padoT

[Ipu mpoBeAeHUH MPAKTUYECKOW padOTHI Ka)AbIH €€ 3Tal BBIMOIHACTCS O0YJarOIIUMUCS C
3[IP BMecTe ¢ yuuTelneM U TOJ €ro pykoBoJcTBOM. Ha mocke 00s3aTenbHO BBIBEUTUBAIOTCS TIPABHIIA
TEXHUKHU 6630HaCHOCTI/I, COOTBETCTBYIOIINE OAaHHOMY BHUIY pa6OTI)I, JacTCda IMpaBUJIbHAA 3alucChb
dbopMynT M yKa3bIBaeTCS IeNb MPOBEACHHUS padoThl. [Ipu HEOOXOAMMOCTH HaeTCs BU3YATbHBIN
AJITOPUTM BBITIOJTHCHHA 3aJlaHMA. 39T10 CHOCO6CTByeT OCO3HAaHHUIO O6y‘—IaIOI]_[I/IMI/IC${ BBIITOJIHACEMBIX
JIEUCTBUN U MOJYYEHHOTO PE3yJIbTara.

IIpumMepHBbIe KOHTPOJIBLHO-U3MEPHUTEIbHbIE MATEPHAJBI 110 XMMHH



JUis opraHu3alMy TPOBEPKH, y4yeTa M KOHTPOJS 3HAHUK OOydaroluxcs MO MpeaMeTy
PEyCMOTPEHBI KOHTPOJbHBIE PabOTHI, CAaMOCTOSTEIbHBIE PA0OThI, 3aYEThl, MPAKTUYECKUE PAOOTHI,
TecTupoBanue. OHUM U3 METOJIOB KOHTPOJISL pe3ysIbTaToB 00y4deHus oOydarommxcs ¢ 3[1P sBisercs
METO/I  TOJIMBAPUATUBHOTO  AKCIPECC-TECTUPOBAHUS C KOHCTPYUPYeMbIMH  OTBeTaMu. Ero
OTJIMYUTEIBbHBIMU YEPTAMHU SIBJISIOTCSI ONEPATUBHOCTD, BHICOKAs CTENIEHb MHANBUIYaTU3allMU 3HAHUH,
CPaBHHUTEIHHO MaJIble 3aTPAaThl BPEMEHHU U TPY/la Ha TIPOBEPKY OTBETOB OOYJAFOIIUXCS.

st o6yuarommxcs ¢ 3[1P Bo3aMokHO n3mMeHeHue GOpMYIUPOBKH 3aJIaHU Ha «IIOIIArOBYIO»,
ajanTtanys TpeaaraeMoro o0ydarleMycsi TEeCTOBOTO (KOHTPOJIbHO-OLIEHOYHOT0) Marepuana:
UCIIOJIb30BaHUE YCTHBIX U MUChMEHHBIX HHCTPYKUUHN, YIIPOILIEHUE ATUHHBIX CIOKHBIX (OPMYITUPOBOK
UHCTPYKIUH, pEIIeHHE C OMOPOH Ha aNropuTM, oOpasel, UCIOIb30BaHUE CIIPABOYHON HH(OPMALIUH.

INVIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUSA YYEBHOTI'O ITIPEJIMETA «XUMUSA» HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

B neiom pesynbraThl ocBoeHus odydaromumucs ¢ 3[1P yae6HOTro npeamera «XUMUS TOJDKHBI
COBMAJaTh C pe3yJlbTaTaMud IOPUMEpPHOW pabouell ImporpaMMbl OCHOBHOI'O OOIIEro 0Opa3oBaHUS.
Haubosiee 3HaUUMBIMU SBJISIOTCA:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTUBAIUs K o0y4eHHI0  u L[eJICHANPABICHHOW I03HaBaTEIbHON
NeSTeIbHOCTH; YCTAHOBKA HA OCMBICIIEHHE JIMYHOIO OIbITA, HAOIIOAEHUI 33 XUMHUYECKUMHU
HKCIEPUMEHTAMHU; OpPHCHTAIlUMsl Ha TpPaBWIA WHAMBHIYATbHOTO M KOJUIGKTMBHOTO 0€30IacHOTO
MOBE/ICHUS TPU B3aMMOJIEUCTBUU C XMMUYECKMMH BELIECTBAMHU U COEAMHEHUSMHM; MPAKTUUYECKOE
u3ydeHue npodeccuil 1 Tpyaa pa3aMyHOro poja, B TOM YHCJIE HA OCHOBE NPUMEHEHUS U3y4aeMOro
MpeIMETHOr0 3HaHUS (Hampumep, Ja0OpaHT XMUMHUYECKOIO aHalIN3a); YBaXEHUE K TPyAy H
pe3yibTrataM TpPYIOBOM JI€ATENbHOCTH; TOTOBHOCTh K OCO3HAHHOMY IIOCTPOEHUIO JajibHeiIen
WMHAMBUYAIIbHOM TpPaeKTOPUM OOpa3oBaHMs HAa OCHOBE OpPUEHTHPOBKM B Mupe mnpodeccuil u
npo(eCCUOHATIBHBIX MPEANOYTEHUH, YBaXHUTEIHHOIO OTHOIIEHUS K TPYAY; OCO3HAHHE CBOETO
MIOBEJICHUSI C TOYKHU 3PEHHUS OTTACHOCTH MJIM 0€30MacHOCTH AJIsl ce0sl WK JJISl OKPYXKAIOIINUX; OCHOBBI
9KOJIOTMYECKOHN KYJIBTYpPbI, COOTBETCTBYIOIIENH COBPEMEHHOMY YPOBHIO 3KOJIOTMYECKOIO MBIIIIEHUS,
MIPUOOPETEHUE OMBITA FKOJIOIMUECKH OPUEHTUPOBAHHON NMPAKTUUYECKON IEATEIbHOCTH B )KM3HEHHBIX
CUTYalUsiX; OCO3HAHHE IMOCIEACTBUI U HENpUATHE BPEIHBIX MPUBBIYEK (YMOTpeOIeHHs ajJKOToJs,
HapKOTHUKOB, KypeHHsI) U UHBIX (OpM Bpeaa JUIsl (PU3HUECKOTO U MCUXUUECKOTO 3/I0POBbS; IPUHATHE
pelieHni B )KM3HEHHOM CHUTYyallMM Ha OCHOBE IMepeHOoca MOJYyYEeHHBIX B XoJ/e OOydyeHUs 3HaHUIl B
aKTyaJbHYIO CUTYallHIO, BOCIIONHATH 1e(UIUT HH(POPMAIIMK; TOTOBHOCTh OTOMPATh U UCIOJIB30BATh
HYXKHYIO HH(POPMAIIHIO B COOTBETCTBHH C KOHTEKCTOM KM3HEHHOM CUTYallHUH.

METANPEIMETHBIE PE3YJIbTATBI

Ognadenue ynugepcanbHblMU y4eOHbIMU NOZHACAM ENbHBIMU 0CUCMBUAMU:
BBIBIIATH IIPUYMHBI U CIIEACTBHUS IIPOCTBIX XUMHYECKUX SIBJICHHMH; OCYIIECTBIATH CpPaBHECHHUE,
KJIacCU(UKALUI0 XUMHUYECKUX BEIIECTB MO 33JaHHBIM OCHOBAHUSAM M KPUTEPHSIM Ui YKa3aHHBIX
JIOTUYECKUX OIlepalui; CTPOUTh JIOTUYECKOE CYKICHHME TII0CIe IPEABAPUTEIBHOIO aHaIu3a,
BKJTIOYAIOIIEe YCTAHOBJIEHHE MPUUYMHHO-CIIEACTBEHHBIX CBSA3€H; BBIABIATH AeDUIUTHI MH(OpMAIIH,



JTAHHBIX, HEOOXOAMMBIX UIsl PEHICHHS TOCTaBICHHOW 3a1a4d; MpeoOpa3oBhIBAaTh WHPOPMALHUIO W3
OJIHOTO BHJIa B APYroi (TaOiauIly B TEKCT W Mp.); CO3AaBaTh, MPUMEHITh U MTPEoOpPa30BhIBATh 3HAKU U
CHUMBOJIbI, MOACIIN U CXCMbI U PCIICHUA y‘-Ie6HbIX U IIO3HABATCJIbHBIX 3a4a4 C IIOMOIIBIO II€garora, ¢
IMoOMOIIbIO II€Aarora MpoBOAWUTH XUMHYECKHI OIIBIT, HECIOKHBIH SKCIICPUMCHT, IJIs1 YCTAHOBJICHUSA
O0COOCHHOCTEH 00BEKTa H3Y4YCHHs, NMPUYMHHO-CICICTBEHHBIX CBSI3€i W 3aBUCUMOCTEH OOBEKTOB
MEXIy CO0OM; C TOMOIIBIO MEAarora Uik caMOCTOSTEIbHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJBI IO
pe3yjibTaTaM MpPOBEACHHOTO HAONIOJIEHHs, OIbITa; MPOTHO3UPOBATH BO3MOXKHOE pPa3BHTHE
XUMHYECKHX IPOIECCOB U WX TOCIEICTBHS, MCKATh MM OTOMpaTh MHMOPMAIMIO WINA JaHHBIC W3
MCTOYHUKOB C YUETOM MPEATIOKEHHON YUeOHOH 3a1a4H U 3aJaHHBIX KPUTEPUEB.

Ognadenue ynugepcanbHbIMU yueOHbIMU KOMMYHUKAMUBHBIMU OCCIMEUAMU:

OpPraHU30BBIBaTh Y4eOHOE B3aMMOJICHCTBHE B Tpymiie (OnpeaensTh OOIue e, paclpeneisTh
POJIH, JOrOBAPUBATHCS APYT € APYTOM U T. J.). C HOMOILBIO IIEarora Wik CaMOCTOSITENIbHO COCTaBIIATh
YCTHBIE U MMHCbMEHHbIE TEKCThl C UCIOJIb30BAaHUEM WILIFOCTPATUBHBIX MAaT€pPHAIOB Il BBICTYIUICHUS
nepea ayIuTOpHel; OpraHu30BbIBaTh Y4€OHOE COTPYIHHYECTBO U COBMECTHYIO JAEATENbHOCTb C
YUUTEJEM U CBEPCTHUKaMM; paboTaTb MHIMBUAYAJIbHO M B IpYIIE: HAXOAUTh OOlIee pelieHue U
paspemniate KOH(DJIUKTHI Ha OCHOBE COIVIACOBAHMs MO3ULMHA M ydeTa HWHTEepecoB; (OpMYJIHPOBATH,
apryMEHTHPOBATh U OTCTAWBATh CBOE MHEHHE; OLIEHUBATh KAUeCTBO CBOETO BKJIa/1a B OOLIMIA TPOAYKT,
IPUHUMATD U Pa3JeNsaTh OTBETCTBEHHOCTh U MPOSIBJIATH TOTOBHOCTD K IIPEIOCTABIICHUIO OTYETA MEPE]]
CPYIIION.

Ognaodenue ynugepcanbHoIMu y4eOHbIMU PEYIAMUGHBIMU OCUCIGUAMU:

oOHapyKuBaTh U GOPMYIUPOBATH YUEOHYIO IIPOOIEMY, ONPENENIATh Lelb Y4eOHO! NesTeIbHOCTH;
BIIaJICTh OCHOBAMHU CaMOKOHTPOJIS, CAMOOLEHKH, IIPUHATUS PELIEHUN U OCYLIECTBIECHUS OCO3HAHHOTO
BbIOOpa B y4eOHOI M MO3HABATEIbHOU JEATEIbHOCTH; COOTHOCUTH CBOU JCHCTBUS C IJIAHUPYEMBIMU
pe3yJIbTaTaMy, OCYHIECTBIIATh KOHTPOJIb CBOCH IEATEIBHOCTH B IPOLIECCE AOCTHXKEHHS PE3yJIbTaTa,
OTIpEeEIATh CIIOCOOB! EHCTBUI B paMKax MPEUIOKEHHBIX YCIOBUN U TpeOOBaHUI, KOPPEKTUPOBATh
CBOM JICWCTBUS B COOTBETCTBUM C U3MEHSIOLIEHCS CUTYalMEN; 1aBaTh aICKBaTHYIO OLIEHKY CUTyaluu
W Ipeularatb IUIAH €€ HM3MEHEHHs; IPEABUACTh TPYAHOCTH, KOTOpPHIE MOIYT BO3HHKHYTH IIpH
peleHn ydeOHOH 3ajauM; MOHMMATh NPUYMHBL, MO KOTOPHIM HE ObUT JOCTUTHYT TpeOyemblit
pe3yibTaT JesATeIbHOCTH, ONpEeAessATh IO3UTHBHbIE HM3MEHEHUsS W HalpaBleHus, Tpedyromue
JanbHeNIe paboThl; OCO3HAHHO OTHOCUTHCS K IPYTOMY Y€JIOBEKY, €0 MHEHHIO.

NNPEJMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMETHBIX pe3yabTaToOB IO OCBOCHHMIO O0S3aTEIBHOTO  COJEpIKaHUS,
YCTAHOBJICHHOT'O JJaHHOW NMpUMEpHON pabouell mporpaMMoi, BBIACISAIOT: HayyHble 3HAHUS, YMEHHUS U
crocoObl AeWcTBUM, cneuuduyeckue ans yueOHOro mpeamera «XUMHsS», BUIBI JEATEIBHOCTH IO
MOJIy4EHUI0 HOBOT'O 3HAHMS, €r0 HMHTEpIpETaliH, NMpeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX U HOBBIX CUTYaIUAX:

® [Ipe/ICTAaBJICHHE O 3aKOHOMEPHOCTSIX M I103HABAEMOCTU SBJICHMHM NPUPOJIbI, TOHHMaHUE
O00BEKTUBHON 3HAYMMOCTH OCHOB XMMHUYECKOH HAayKH Kak O00JaCTH COBPEMEHHOI'O €CTECTBO3HAHUS,
KOMITOHEHTa OOIIel KyJIbTyphl U MPAKTUYECKON JEATEIbHOCTH YEJIOBEKA B YCIOBHUSIX COBPEMEHHOTO
oOmiecTBa; MOHUMaHUE MECTa XMMHUH CPEJIU APYTUX €CTECTBEHHBIX HAYK;



® BIIaJICHUE OCHOBAMM TIOHSATHUIHOrO ammapara W CHMBOJIMYECKOTO S3bIKa XUMHUH IS
cocTaBieHUs] (OpPMyY HEOPraHMYECKUX BEIIECTB, YPABHEHUN XUMHUYECKHX peakuuil (¢ omopoil Ha
QITOPUTM YYEeOHBIX JEHCTBUI); BIaJcHHE OCHOBaMU xuMudeckoid HomeHkinatypel (IUPAC wu
TPUBHAIBHOIN) U YMEHHE HCIIOJIb30BaTh €€ I PelIeHHs] yueOHO-TI03HaBaTeIbHBIX 3a/1a4 C MOMOIIBIO
YUUTENS; YMEHUE HCIIOIb30BAaTh MOJEIH JUIsl OOBSICHEHUSI CTPOCHUSI aTOMOB M MOJIEKYJI TIO aITOPUTMY
C OIIOPOi Ha OIIPEACIICHHUS;

® IPEJCTABICHUE O CUCTEME XMMHUYECKUX 3HAHUN U YMEHHUE C IIOMOIIBIO yUUTENS IIPUMEHSATh
CUCTEMY XMMHYECKUX 3HAHMU JJI YCTAHOBJICHUS B3aMMOCBS3€H MEXKIY WU3Y4YEHHBIM MaTE€pHAIOM U
IPY MOJIyYE€HUH HOBBIX 3HAHMH, @ TaKXKe B IPOLIECCE BBITOJHEHMs y4eOHBIX 3aJlaHuid M IpU padboTe ¢
MCTOYHHKAMHU XUMHUYECKOH HH(POPMAIINU, KOTOPAs BKIIIOYACT:

BOKHEHIINE XUMUYECKHE IIOHATUA: XUMHUYECKMH DIJIEMEHT, aTOM, MOJIEKYNd, BEILECTBO,

IIPOCTOE U CJIOXKHOE BELIECTBO, OJHOPOJAHAA M HEOJHOPOAHAS CMECh, OTHOCHUTEJIBHBIC aTOMHAs U
MOJICKYJIApHass MacCChbl, KOJIMYECTBO BCHICCTBA, MOJIb, MOJIApHAsA Macca, MOHSIpHLIfI OGT:GM, OKCH[I,
KHUCJIOTA, OCHOBAaHHWE, COJb (CpelHss), XUMHUYECKas peaklus, peaklUuu COEAUHEHHUS, PpeaKlUuu
pa3oKeHUs, pPeaKkUuH 3aMEleHHs, peaknmuu OoOMeHa, TeIuloBod J(P(EKT peakuuu, 5K30- H
SHIOTEPMHUUYECKUE PEAKLUHU, PAaCTBOP, MaccoBass JAOJsI XHMHUYECKOTO 3JIEMEHTa B COCIUHEHUH,
MaccoBasi 10JIs U IPOLIEHTHAsI KOHLIEHTPALMsI BEILIECTBA B PACTBOPE, AP0 aTOMA, dJIEKTPUIECKUN CI0U
aToma, aTOMHasi opOMTaib, paAuyC aTOMa, BAJIEHTHOCTb, CTENEHb OKUCIICHUS, XMMUYECKas CBsI3b,
JJIEKTPOOTPULIATENBHOCTh, IOJSApPHAs M  HENOJsIpHAas KOBAJEHTHAas CBS3b, HOHHAs  CBsA3b,
MeTaJuIn4ecKas  CBsA3b, KpHCTANIMUECKash  pelieTka (aroMHas, MOHHAas, MeTajuln4eckas,
MOJIeKyJIﬂpHaﬂ), HOH, KAaTWOH, aHHOH, OJICKTPOJIUT W HC JJICKTPOJIUT, IJICKTPOJIUTUUCCKAA
JUCCOLMAIUs, PEAKIIMM MOHHOTO OOMEHa, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN, OKHCIUTEID
U BOCCTAHOBUTEIIb, OKUCIEHHE U BOCCTAHOBIIEHUE, dJIEKTPOJIU3, XUMUYECKOE PaBHOBECHE, OOpaTUMBbIE
n H606paTI/IMI>I€ pCaknuu, CKOPOCTHb XUMHYECKOH pPC€aKknu, Karalnu3aTop, MPEACIbHO AOIYCTUMAA
koHueHnTpauus (II1K), koppo3ust MeTansoB, CIUIaBbl; OCHOBOIIOJIATAIOLIUE 3aKOHbI XUMHH: 3aKOH
coxpaHeHus Maccsl, Ilepuonnuecknii 3akoH 1. 1. MeHeneeBa, 3aKOH IIOCTOSTHCTBA COCTaBa, 3aKOH
ABorajipo; TEOPUM XMMHHU: aTOMHO-MOJICKYJISIpHAash TEOpHs, TEOpUS DJIEKTPOJIUTHYECKON
aucconuan, a TakKKE TMPEACTAaBJICHHUA O HAYYHBIX MCETOAAax IIO3HAaHWA, B TOM YHCIIC
OKCIICPUMCHTAJIBHBIX U TCOPECTUUYCCKHUX METOJAX HMCCICAOBAHUA BCUHICCTB U HM3YUYCHUSA XHMHUUCCKHX
peakui;

® [Ipe/ICTAaBJICHUE O MEPUOAMYECKON 3aBHCHUMOCTH CBOWCTB XMMHYECKHX JIEMEHTOB (paauyc
aToMa, JJIEKTPOOTPHULATEIbHOCTh), MPOCTBIX M CJOXKHBIX BEUIECTB OT IIOJIOXKEHUS 3JIEMEHTOB B
[lepuonuueckoil cucreme (B MaJIbIX NEpUOJaxX M IJIABHBIX MOATPYIIAX) M 3JIEKTPOHHOTO CTPOEHUS
aToMa; yMeHue OOBSCHATH CBS3b IMOJIOKEHUS 3JeMeHTa B llepuoanueckoil cuctemMe ¢ 4YHMCIOBBIMU
XapaKTEepUCTUKAMHU CTPOEHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sijipa, oOliee 4ucio
9JIEKTPOHOB), paCHpeieICHUEM 3JIEKTPOHOB IO SHEPreTHUYECKHMM YPOBHSM aTOMOB MEPBBIX Tpex
NEPUOOB, Kalus U KalblMs; KilaccuGUIUpoBaTh XUMUUYECKHE 3JIEMEHTHI C OMOPOIl Ha OmpeesIeHus
¢u3uuecKoro cMpicia HU(PPOBBIX TaHHBIX EPUOINIECKON TaOIUIIBI;

® yMEHHME KJIaCCHU(PUIMPOBATh XUMHUYECKHE DIIEMEHThl, HEOpPraHUYeCKUe BeIllecTBa W
XUMUYECKHE PpEAKIMU C ONOpPOM Ha CXEMbI; ONPEAENATh BAICHTHOCTh M CTENEHb OKHUCICHUS
XUMUYECKHUX JJIEMEHTOB, BUJ XMMUYECKOHN CBA3U U TUIl KPUCTAIUIMYECKOM CTPYKTYPBI B COCIUHEHHUSX,
3aps] MOHA, XapaKTep Cpelbl B BOJHBIX PAcTBOpax BeLIECTB (KHUCIOT, OCHOBAHUM), OKUCIUTEIb U
BOCCTAHOBUTEJb 110 AJITOPUTMY yUEOHBIX JIEHCTBUM;



® yMEHHE XapaKTepU30BaTh C OMOPOM Ha cXeMy (PU3NYECKUE U XUMHUECKHUE CBONCTBA MPOCTHIX
BeIECTB (KUCIOPO, 030H, BOJOPOJ, rpaduT, aiMas, KpeMHHUH, a3oT, dhocdop, cepa, XJIop, HaTPUH,
KaJIMid, MarHui, KajabluM, aTIOMHHHMI, KEJI€30) M CIIOXKHBIX BEIIECTB, B TOM YHCIIE HX BOJHBIX
pacTBOpoB (BOJa, aMMHAK, XJIOPOBOAOPO, CEPOBOAOPOI, OKCUABI M THApPOKcHIbl MeTamwioB [ - 1A
rpyn, amomunust, menu (II), munka, xeneza (I u III), oxcuawr yraepona (II u 1V), kpemuus (IV),
azota u ¢ocdopa (Il u V), cepst (IV u VI), ceprucras, cepHasi, a3orucrasi, a3otHasi, pochopHas,
yroyibHas, KpeMHHEBas KHCIOTa M UX COJIM); OMHCHIBATh C OMOPOM HA IUIAaH M KIIOYEBBIE CIIOBA;
YMEHHE TPOTHO3MPOBATh M XapaKTEPH30BaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX COCTaBa U
CTPOCHHS TMOCIIe MPEABAPUTEIHHOIO aHAN3a MO/ PYKOBOJICTBOM IE[arora, mpuMEHEHNE BEIECTB B
3aBHCHUMOCTH OT HX CBOMCTB, BO3MOXXHOCTb MPOTEKAHMUS XMMHUYECKUX IMPEBPAIlEHUN B Pa3IM4HbIX
YCIIOBUSIX, BIUSHHUE BEIIECTB M XMMHYECKHX IPOIECCOB HA OPraHW3M YEIOBEKa U OKPYKAIOIIYIO
IPUPOJIHYIO CPEAY;

® YMEHHE COCTABJIATH IO OOpa3ily, CXeMe, aIrOPUTMYy Y4eOHBIX ICHCTBHI MOJICKYJISPHBIC U
WOHHBIC YPaBHCHHS pEaKIUi (B TOM 4YHCIE pPEaKIUuii HOHHOrO OOMEHAa H OKHCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUI), WLTIOCTPUPYIOIIUX XWMHUYECKHUE CBOWCTBA HM3YUYEHHBIX KJIAacCOB /
TPy HEOPTAaHWYECKUX BEIISCTB, a TAKXKE IMOATBEPXIAMOIINX TCHETHUYSCKYIO B3aUMOCBSI3b MEKIY
HUMU;

® YMEHUE BBIYMCIITH OTHOCUTEIBHYIO MOJIEKYJSIPHYK0O M MOJIIDHYKO MAacChbl BELIECTB,
MacCOBYIO JOJK XHMHUYECKOIO RJIEMEHTa B COCIMHEHUHU, MACCOBYIO JIOJIIO BELIECTBA B PacTBOPE,
KOJINYECTBO BEIIECTBA U €ro Maccy, 00bEM Ira3oB ¢ ONOpoil Ha oOmMe GopMyJibl; yMEHUE NTPOBOJAUTH
pacyeTsl M0 YpaBHEHUSIM XMMHYECKUX PEAKIUil ¥ HAXOJUTh KOJMYECTBO BEUIECTBA, OOBEM U MAaCCy
pEareHToB UJIM MPOJYKTOB PEaKIMK ¢ ONOPOi Ha 0Opa3el], aNropuT™M y4eOHBIX AeHCTBHIA;

*® BJaJIcHUE OCHOBHBIMH METOJAAMH HAYYHOTO TIO3HAaHUS (HAONOJeHHE, W3MEepeHHe,
9KCHEPUMEHT, MOJEIUPOBaHME) IMPH H3YYEHUM BELIECTB M XUMHUYECKUX SIBJICHHUH C OMOpOil Ha
QITOPUTM Y4€OHBIX JEHCTBUM; yMeHHE CHOPMYINPOBATH MPOOIEMy U NMPEITIOKUTh MTYTH €€ PelIeHus
C ITOMOMUIBIO MEJ]arora; 3HaHue OCHOB 0e30IacHOM paboThl ¢ XUMUYECKUMH BEIIECTBAMU, XUMUYECKON
HOCYJI0M U 1abOpaTOPHBIM 000PYAOBaHUEM;

® HaJMYMe MPAKTHUECKUX HABBIKOB IJIAHUPOBAHUS M OCYIIECTBICHUS CIAEAYIONINX XUMHUECKUX
9KCHEPUMEHTOB O] PYKOBOACTBOM YYMTENs C OOCYXIEHHMEM IulaHa pPabOThl WM COCTaBICHHEM
TaOJIULIBL:

U3y4yeHHe U OINucaHue (U3NYECKHUX CBOICTB BEIIECTB; O3HAKOMJIEHHE C (U3NYECKUMU U
XUMHUYECKHMH SIBIICHUSIMU; OIIBITHI, HJUTFOCTPUPYIONINE TIPU3HAKU MPOTCKAHMS XUMHUICCKUX PEAKITHIA;
U3Y4YEHHE CIIOCOOOB pa3/ielieHus] CMecel;  MOJydeHHe KHUCIOpoJa U HU3Yy4YE€HUE €ro CBOMCTB;
IIOJIyYEHUE BOJOPOAA U H3YYEHHE €ro CBOMCTB; IOJYYEHHME YIJIEKHUCIOrO ra3a M HM3y4eHHUE €ro
CBOMCTB; IOJIy4YEHHUE aMMHUaKa U U3y4YEHHE €ro CBOWCTB;

IIPUTOTOBJIEHUE PACTBOPOB C  OINPEAEICHHONW MAacCOBOM J0JE€M  pacTBOPEHHOIO  BEIECTBA;
UCCJIEJOBAaHHE U OINMCAHWE CBOMCTB HEOPraHMUYECKHUX BEIIECTB Pa3IMYHBIX KJIAcCOB; MPUMEHEHHE
WHIUKATOPOB (JTakMyca, METUJopaHXka W ¢eHondTasenHa) uisi ONpeAesieHus] XapakTepa Cpelbl B
pacTBOpax KHUCJIOT M INEJIOYel; M3ydyeHHe B3aUMOJEMCTBUS KHCIOT C METaJUlaMH, OKCHJIaMHU
METaJIJIOB, PACTBOPUMBIMU U HEPACTBOPUMBIMH OCHOBAHHSIMH, COJIIMU; MOJIyY€HHE HEPAaCTBOPHUMBIX
OCHOBAHMH; BBITECHEHHE OJIHOTO MeTajula IPYTMM M3 pacTBOpa COJIM; HCCIeI0BaHHE aM(OTEPHBIX
CBOMCTB THJIPOKCHJIOB aJIIOMUHUS W LHMHKA;  pPEIIEHHWE OHKCIEPUMEHTaJIbHBIX 3aJady IO TeMe
«OCHOBHBIE KJacChl HEOPraHMYECKUX COCAMHEHUN»; pEelIeHUE HKCIEePUMEHTAIbHBIX 3a/lad M0 TeMe
«DNEeKTpONUTHYECKas AUCCOIUAIINS); PEIICHHE SKCIIEPUMEHTANBHBIX 3a/1ad Mo TeMe «BaxHeifmue
HEMETAJUIbl M UX COCTMHEHUS); PEelleHNe SKCIIEpUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHeliue MeTamibl
U UX COCTUHEHHS»; XUMHUECKUE IKCIIEPUMEHTHI, WLTIOCTPUPYIOIINE MPU3HAKU MPOTEKAHUS peaKiuit



MOHHOTO OOMEHA; Ka4eCTBEHHBIC PEAKIIMU HA MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX MOHBI:XJIOPUI-,
Opomua-, woaua-, cymbdar-, docdar-, kapOOHAT-, CUIUKAT-AaHHUOHBI, THIPOKCHUI-UOHBI, KATHOHBI
aMMOHHUsI, MarHus, KaJbllUs, aTOMUHUA, kene3a (2+) u kenesa (3+), menu (2+), MUHKA, yMEHHUE
MPEJICTABISITh PE3YIbTAThl IKCIIEPUMEHTA B (hOpME BBIBOJIOB, JOKA3aTEIbCTB, TPAPUKOB U TAOJHUIl U
BBISIBJISITH  OMIIUPHYECKHAE 3aKOHOMEPHOCTH; BJIAJICHUE TMpaBWiIaMH O€30MacHOTO OOpamieHus ¢
BEIIECTBAMHM, HCIIOJIb3YEMbIMH B TIOBCEIHEBHOW JKM3HU, a TAaK)KE INMPAaBHJIAMH TOBEICHHUS B LEIAX
cOepeXCHHsI 3JI0pPOBbS M OKPYXKAIOIIeH NPHUPOJHON Cpelbl, MOHMMAaHHE Bpena (OMacCHOCTH)
BO3/ICHICTBUSl Ha >KUBBIC OPraHWU3MBI OINPE/ICICHHBIX BEIIECTB, a TAaKXKe CIOCOOOB YMCHBIICHHS W
MPEIOTBPAIICHHS UX BPEIHOTO BO3JCHCTBUS; MOHMMAHUE 3HAYCHUS JKUPOB, OCJIKOB, YIJIEBOIOB IS
OpraHu3Ma YeJIOBeKa;

® BIIQJICHHE OCHOBAMHU XUMHYECKOW TPAaMOTHOCTH, BKJIIOYAMOIIECH yMEHHE MPaBUIBHO
UCIIOJIb30BaTh U3YYCHHBIE BEUIECTBA U MAaTEPHUAIbI (B TOM YKCIIC, MUHEPAIBbHBIE yIOOPEHUS, METAILIBI
U CIUIaBBI, IPOAYKTHI MEpepabOTKH MPUPOIHBIX UICTOYHUKOB YIIIEBOIOPOIOB (YIJIs, IPUPOIHOTO ra3a,
He()TH) B OBITY, CETLCKOM XO3SICTBE, HA MPOU3BOJICTBE; YMEHHUE MPUBOAUTH MPUMEPHI MPABHUIHHOTO
UCIIOJIb30BaHMs U3YYCHHBIX BEIICCTB U MAaTEPHUAJIOB;

® YMCHHUEC YCTAaHABJIMBATb CBA3U MCKAY PCAJIbHO Ha6JIIOI[aeMBIMPI XUMHWYCCKUMMU SBJIICHUSAMU U
nmponeccamMmu, IMpoucCxoaauuMu B MaKpo- 1 MUKpPpOMHPE, OOBICHATH IMPUYIKUHBL MHOI‘OO6pa?;I/I$I BCIICCTB,
YMCHHUEC UHTCIPUPOBATE XUMUYCCKUEC 3HAHUA CO 3HAHUAMU APYIrux y‘le6HBIX npeaAMCTOB C ITOMOIIBIO
neaarora,

* mpencraeierne o chepax MNpodhecCHOHAIBHOW NeATENFHOCTH, CBSI3aHHBIX C XUMHEH H
COBPEMEHHBIMH TEXHOJIOTUAMH, OCHOBAHHBIMU Ha JTOCTHKEHUAX XMMHUUYECKON HAayKH; HaJUYHE OIIbITA
paboThl ¢ Pa3TMYHBIMH MCTOYHHKAMU HH(OpMAnuu Mo XMUMHHU (HAay4HO-TIOMYJISIpHAS JIMTEpaTrypa,
CJIOBapH, CIPABOYHHUKH, HHTEPHET-PECYPCHI) C ONOPOM HA aJTOPUTM: YMEHHUE OOBEKTHBHO OIICHUBATH
MH(OPMALIMIO O BEIIECTBAX, UX NPEBPALICHUAX U IPAKTUYECKOM IIPUMEHEHUU.

TpeOoBanus K NpeAMETHBIM pe3yJIbTaTaM OCBOCHHS Y4eOHOI0 nMpeaMeTa « XuMHsD)

Pe3ynbrarel mo rogam GopMyIUpYIOTCA MO MPUHIUIY J00aBIEHUS HOBBIX PE3YJIbTAaTOB OT
roja K ToOJy, YK€ Ha3BaHHBIE B MPEIbIAYINUMX ToJax IO3MLNH, KaK IpaBWJIO, JIOCIOBHO HE
MOBTOPSIOTCS, HO YYMUTBIBAIOTCSA (PE3yNbTaThl OYEPETHOrO Troja IO YMOJYAaHUIO BKIIIOYAIOT
pe3yAbTaThl MPEIbIAYIINX JIET).

9 KJIACC packpblBaTh CMBICII OCHOBHBIX XUMHYECKUX MOHATUN: XUMUYECKUU AJIEMEHT, aToM,
MOJIEKYJla, HWOH, KaTUOH, aHHOH, TMPOCTOE BEMIECTBO, CIOHOE BEIIECTBO, BAJICHTHOCTD,
3JIEKTPOOTPHULIATEIIBHOCTh, CTEIEHb OKHCIICHUS, XUMHYECKasl PEaKlusl, XUMHUECKas CBA3b, Meniosou
agpgpexm  peaxkyuu,MOilb,  MOJIAPHBIA  OO0BEM, pacTBOp;  AJIEKTPOJIUTBHI,  HEIJIEKTPOJIMTHI,
AJIEKTPOJIUTAYECKAS JUCCOIMAIIHS, PEAKIIM MOHHOTO 0OOMEHA, KaTaln3aTop, XumMuyeckoe pagHosecue,
obpamumsie U HeoOpamumvle peaxkyuu, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH, OKUCIUTENb,
BOCCTAaHOBUTENb, OKHCIEHHUE W BOCCTAaHOBIEHHUE, AIJIOTPOINHUS, aM(POTEPHOCTh, XMMHUUYECKasi CBS3b
(koBaJleHTHAs, OHHAs, METAINTNYECKasi), KPUCTAJUTHUECKAsl PEIIETKA, KOpPOo3Us Memasios, CHIasbl;
CcKOpOCmb  XUMUudeckou peakyuu, TpenenbHo pomyctumas KoHmeHtpamus (ITJK) Bemectsa;
WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUH (CM. I. 1) M IPUMEHSATh 3TU MOHSITHS
MpU ONHMCAHWM BEIIECTB M WX TMpEBpaIeHUM; HCIIONH30BaTh 3HAKA W CHUMBOJBI ISl (hUKCAITIH
pe3yabTaTOB HAOJIOACHHM, COCTaBlieHHS (OpPMyJ BEIIECTB M YPaBHEHHM XWMHUUYECKHX PEaKIIUi,
3alUCU JAaHHBIX YCIOBUU 3amad. Mcmomp3oBaTh o0003HaveHHs, umeromuecs B Ilepuomgmdeckoit
CUCTEeME U TabIuIe paCTBOPUMOCTH KHCIIOT, OCHOBAaHUH U COJICH B BOJE /IS BHITIOJTTHEHUS 3aJaHHHA.



OTpEAENATh BAJIEHTHOCTh U CTENEHb OKHUCICHHUS XUMHYECKHX D3JIEMEHTOB B COCIMHEHMSIX
Pa3IUYHOrO COCTaBa; MPUHAAJIC)KHOCTh BEILECTB K OMPEIEIEHHOMY KiacCy COSAMHEHUN C OMOpol Ha
ONpCACIICHUA, B TOM YHCJIC CTPYKTYPUPOBAHHLIC; BUJIbI XUMHUYECKON CBS3U (KOBaJIeHTHaSI, HOHHAas,
METAJIINYECKas)) B HEOPTraHMYECKUX COCAMHEHUSX; 3aps]] MOHA 0 XUMUYECKOW (opMmylie; XxapakTep
Cpelpl B BOAHBIX pacTBOpax KHUCIOT U ILIENOYEH, mun Kpucmaiiudeckou peuémku KOHKPEemHo2o
seujecmea, packpbiBaTh cMbIci [leprnonnueckoro 3akona J[.11. MenneneeBa u 1€MOHCTPUPOBATh €0
MOHMMAHUE: Onucvleamsv U Xxapakmepuzogams TadnMuHyo ¢opmy Ileproguueckoit cucTeMsl
XUMHYECKHX DJJIEMEHTOB: pa3jiHuyaTh IMOHATUS «rJaBHasg noarpynna (A-rpymnma)» U «1moOodHast
noarpynna (b-rpymnmna)y, Manbie U OoJbIINE TEPUOABI; COOMHOCUMb 0003HAYCHHSI, KOTOPbIE UMEIOTCS
B MEPUOJUYECKON TabNuIle, C YUCIOBBIMH XapaKTEpPUCTUKAMHM CTPOEHHS aTOMOB XUMHYECKHX
3JIEMEHTOB (COCTaB U 3apsij sA1pa, O0Iee YUCIIO IEKTPOHOB U PACHpEIeNICHHE UX 10 3JIEKTPOHHBIM
CIIOSIM); 00BACHAMb OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMHMYECKHX JJIEMEHTOB M HX
COGI[I/IHGHI/Iﬁ B mpcaciiax MajbIX IMEPHUOAOB W IJIaBHBIX IMOArpymIl C y‘-IéTOM CTPOCHUA HMX aTOMOB,
KJIaCCI/I(bI/IIII/IpOBaTB XUMHYCCKUC BJICMCHTBI;, HCOPraHMYCCKHUEC BCIICCTBA, XMMHNYCCKUC PCAKIHNU (HO
YHUCIy UM COCTaBy Yy4YacTBYIOIIMX B pPEaKIHMH BEIIECTB, MO TEIIOBOMY 3G (deKTy, M0 HU3MEHEHUIO
CTETEeHEW OKHCIIEHUS XUMUYECKHX JJIEMEHTOB) C OMOPOW Ha CXEMbl; XapaKTepHU30BaTh (OMHUCHIBATH)
obmme u crenupuyeckue XUMUYECKHE CBOWMCTBA BEIIECTB pPAa3jMYHBIX KIACCOB, MOJATBEPKIas
OMHCAaHHWE TMPUMEPAMU MOJEKYJISAPHBIX M HWOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX XUMHYECKHX
peakuil ¢ OMmoOpod Ha CXEMBbI; COCTABIIATH ypaBHEHUS SJEKTPOIUTHUYECKON TUCCOLMAIMU KHUCIOT,
HIeJIOYeH M COJICH; TOJIHBIE M COKpAImEHHBIC YpPaBHEHHS PEAKIMi HMOHHOTO OOMCHA;, ypaBHEHUS
peaKuHﬁ, MOATBCPKAAIOIUX CYINCCTBOBAHUC TE€HETHYECKON CBS3H MCKAY BCHICCTBAMU PaA3JIMYHBIX
KJIACCOB; PACKpPBIBaTh CYIIHOCTh OKHUCIUTEIHbHO-BOCCTAHOBHUTENIBHBIX PEAKUUA TMOCPEIACTBOM
COCTaBJICHUSI 3JEKTPOHHOro OanaHca AJTHX peaklMid; IPOrHO3MpPOBaTh CBONCTBA BEILECTB B
3aBUCHMOCTH OT UX CTPOEHMS; BO3MOXHOCTH NPOTEKaHUs XHMHUYECKUX MPEBpalleHU Mocie
MPEBapUTENILHOTO OOCYXJIEHHUS C TEJaroroM; BBIYUCIATH OTHOCUTEIBHYIO MOJEKYISpHYI0 U
MOJIIPHYIO MAacChl BEIIIECTB; MAacCOBYIO JIOJIO XHMHMUYECKOTO 3JIeMeHTa Mo (opMyle COeIUHEHUS;
MacCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE; MPOBOJUTH PacU€Thl O YPAaBHEHUIO XUMHYECKOM peaKIuu C
OMOpON Ha alrOpUTM; CJel0BaTh IMpaBWJIaM I0JIb30BAHMUSI XUMHUYECKOW MOCYJOW M J1aOOpaTOPHBIM
000opyI0BaHNEM, a TaKXkKe MpaBuiiaM OOpaIeHus] C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUAMH T10
BBIMIOJTHEHUIO JITAOOPATOPHBIX XMMMYECKHUX OIBITOB IO IMOJIYYEHHIO UM COOMpAHUIO Ta3000pa3HbIX
BEIECTB (aMMMaKa M YTJIEKHUCIOTO Ta3a); MPOBOJUTH PEAKIMH, MMOJITBEPKAAIOIINE KadeCTBEHHBIN
COCTaB Pa3NIUYHBIX BEIIECTB: PACMO3HABATh OMBITHBIM MYTEM XJIOpUI- OpOMHI-, HOIUI-, KapOOHAT-,
docdar-, cunukar-, cynbdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHUS M MOHBI W3YYEHHBIX METaJUIOB,
NPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEILIECTB;

IPUMEHSATh OCHOBHBIE ONEPALMU MBICIUTEIbHONW AESITEIBHOCTH — aHAIM3 M CUHTE3, CPAaBHEHHUE,
00o011eHne, CCTeMaTU3alllIo, BBISIBJICHUE TPUUYUHHOCIIEACTBEHHBIX CBS3EH — JUIsl U3y4EHHs CBOWCTB
BEIIECTB U XMMHMUYECKHUX pEeaKlUi; eCTeCTBEHHO-Hay4yHble METOJbl MO3HaHUS — HaOI0aeHHe,
U3MEpPEHHE, MOJIETUPOBAHUE, DKCIIEPUMEHT (PEAJIBHBIN U MBICIIEHHBIN).

MNJIAHUPOBAHUE KOHTPOJISA U CUCTEMbBI OHIEHKHA 3HAHUHA
OBYYAIOIIUXCHA C 3I1P:

OLIEHKA YCTHBIX OTBETOB YUAIINUXCA
Oyenka «5» cTaBUTCs, €CIIN YYEHUK:



v TlokaseiBaeT IiyOOKOE€ W TIOJHOE 3HAHME M [OHMMAaHHE BCEro 00beMa IPOrPaMMHOIO
Marepuana; I[OJHOE€ TOHMMAaHUE CYIIHOCTH paccMaTpUBAEMbIX TMOHSTHH, SBICHUA U
3aKOHOMEPHOCTEM, TEOpHid, B3AUMOCBA3ECH.

v/ YMeeT COCTaBUTh MNOJNHBIM M IPAaBUIBHBIA OTBET Ha OCHOBE HM3YYEHHOTO MATEPHUAIa;
BBIJICTISITH TJIaBHBIE MOJIOXKEHHUS, CAMOCTOSTEIBHO MOATBEPKAATh OTBET KOHKPETHBIMU MPUMEPAMU,
dakTamMH; CaMOCTOSITEIBHO W apryMEHTHPOBAHO JejaTh aHauu3, 0000maTh, BBIBOJIBI.
YcTaHaBnuBaeT — MEXIpEAMETHble (HA  OCHOBE paHee MNPUOOPETeHHBIX  3HAaHUH) U
BHYTPHUIIPEIMETHbBIE CBSA3U, TBOPUECKH MPUMEHSIET IMOJyUYEHHbIE 3HaHUSI B HE3HAKOMOMW CUTYaIlUH.

v TlocnenoBareabHo, YETKO, CBS3HO, OOOCHOBAHHO M 0€30MIMOOYHO W3JaraeT y4eOHBIH
MaTepuaia: JaeT OTBET B JIOTMUECKOH IOCIEI0BAaTEIIbHOCTH C HCIIOJIb30BAHUEM IPUHATON
TEPMHUHOJIOTUH; JieJaeT COOCTBEHHBIE BBIBOJIbI; POPMUPYET TOUHOE ONMPEIEICHUE U HCTOIKOBAHHE
OCHOBHBIX MOHSTHH, 3aKOHOB, TEOPHUH, MPABUILHO U OOCTOSITEIbHO OTBEYAET HA JOMOJHUTEIbHBIC
Bonpockl yuutens. CaMOCTOSTENIbBHO U PAallMOHAIBHO UCHOJb3YyeT HAIJISIIHBIE MOCOOus,
CIPaBOYHbBIE MaTepHallbl, YUCOHUK, TOMOTHUTEIBHYIO JIUTEPATYPy, MEPBOUCTOYHUKHU; MPUMEHSIET
CUCTEMY YCIIOBHBIX OOO3HAUYEHUU MpPH BEACHUU 3aMHCed, COMPOBONKIAIOIIUX OTBET; HUCIOIb3YET
JUTSI I0Ka3aTeNbCTBA BHIBOBI M3 HAOIIOIEHUN 1 OTBITOB.

v CaMOCTOSTENIBLHO, YBEPEHHO U O€30IMMO0YHO MPUMEHSET MOIYyYEHHBIE 3HAHUS B PEICHUH
npobjeM Ha TBOPYECKOM YpPOBHE; JIOIYCKaeT He Oojiee OJHOTO HEIouYeTa, KOTOPBIH JIETKO
UCIpAaBIAET MO TPEOOBAHUIO YYHTENsS; MMEeT HEoOXOIMMbIe HAaBBIKM pPabOThl ¢ MpuOOpamu,
YepTeKaMH, CXeMaMH U TpaduKaMu, COMyTCTBYIOIIUMHU OTBETY; 3aIIMCH, COITPOBOK/IAIOIINE OTBET,
COOTBETCTBYIOT TPEOOBAHUSIM.

Oyenxa «4» CTaBUTCA, €CIIU YUEHUK:

v/ TloKa3blBa€T 3HAHMSA BCEr0 M3Yy4EHHOIO MNPOrpaMMHOrO Marepuana. Jlaer MojHb |
MPABWIBHBI OTBET HA OCHOBE H3YYCHHBIX TCOPHI; JIOMYCKAeT HE3HAYWTEIbHBIC OIIMOKH U
HEJO0YEThl IPU BOCIPOU3BEICHUU U3YUEHHOI0 MaTepualia, onpeaeNeHus MOHATUN, HETOYHOCTH HpU
WCIOJIb30BAHNN HAYYHBIX TEPMHUHOB HJIM B BBIBOJAX W OOOOMICHUSIX M3 HAOIIOACHHWA W OIBITOB;
Marepuai u3JlaraeT B ONpeIesIeHHON JJOTMYECKOM MOCIeI0BATENbHOCTH, IIPU ATOM JIOMYCKAET OAHY
HerpyOyro OIIMOKY WiIH He 0oJiee NBYX HEIOYETOB M MOXKET UX UCIPABUTH CAMOCTOSITEIHHO TPH
TpeOOBaHUU WU TPU HEOONBIIOW MOMOIIM TNPENoAaBaressi; B OCHOBHOM YCBOWJI YUeOHBIN
Marepuai; TIOATBEPKAAeT OTBET KOHKPETHBIMH TMpUMEpaMHu; TPaBUIBHO OTBEYAeT Ha
JOTIOJTHUTEIbHBIE BOIIPOCHI YUUTEIIA.

v' YMeeT caMOCTOATENBLHO BBIIEIATH TJIABHBIE ITIOJNIOKEHHS B HM3Y4EHHOM Marepuaie; Ha
OCHOBaHUU (DaKTOB M MPUMEPOB 00O0OMIAThH, /Ie1aTh BHIBOJbI, YCTAHABINBATH BHYTPHUIIPEIMETHbBIE
cBs3u. [IpuMeHsieT mojgydeHHbIe 3HAHUS Ha MPAKTHUKE B BUJOM3MEHEHHOW CHUTYallMH, COOJIIO/IAeT
OCHOBHBI€ MTPaBUJIa KyJIbTYPhl YCTHON M MUCbMEHHOMN peuH, UCIOJIb3yET HayYHbI€ TEPMUHBI.

v He o0namaer JOCTATOYHBIM HABBIKOM PabOTBI CO CIPABOYHOW JIMTEPATYPOH, YUEOHUKOM,
MEPBOUCTOYHUKAMH (TIPaBUILHO OPUEHTHUpYETCs, HO paboTaeT menneHHo). [lomyckaeT HerpyoObie
HapyLIeHUs TpaBuil 0QOPMIIEHHS MUCbMEHHBIX PaloT.

Oyenxa «3» CTaBUTCA, ECIIA YUEHUK:

v/ YCBOMJI OCHOBHOE COJIEpIKaHHE y4eOHOro Marepuaga, HMMEET NPOOeNsl B YCBOSHUH
Marepuaia, He MPEnsTCTBYIOLIME JadbHEUIIEMY YCBOEHUIO MPOTPaMMHOTO MaTepuaia; Marepuani
u3JlaraeT HeCUCTEeMaTU3UPOBAHHO, (parMeHTapHO, HE BCEr/ia MOCe10BaTeNbHO.

v TIoKa3bIBAET HEJOCTATOYHYIO CHOPMHUPOBAHHOCTH OTAEIBHBIX 3HAHMN M YMEHHMN; BHIBOIBI K
00001IeHNS apTyMEHTUPYET C1abo0, TOMYyCKaeT B HUX OMIMOKH.

v' JlomycTril OMIMOKA M HETOYHOCTH B MCIIOIb30BAHMU HAYYHOM TEPMUHOJIOTHH, ONPEAEIEH S
MOHSATUN Mall HEIOCTATOYHO YETKHWE, HE HCIOIh30BaJl B KAueCTBE JOKA3aTelbCTBA BBHIBOJBI H
000011eHNs 13 HaOII0IeH i, (HaKTOB, OMBITOB MM JOMYCTHII OIIUOKHU MPU UX U3II0KECHUU.

v VICHBITHIBAET 3aTPYAHEHUS B NIPUMEHEHUHM 3HAHMN, HEOOXONMMBIX IS PENIEHHs 3a1au
pa3IUYHBIX THIOB, NPU OOBSICHEHUH KOHKPETHBIX SBJICHWA Ha OCHOBE TEOPHH, WIH B
MTOATBEPKIEHUH KOHKPETHBIX TIPUMEPOB MTPAKTUUECKOTO MPUMEHEHHS TEOPHUH.



v/ OTBeYaeT HEMOJHO Ha BOMPOCH yuuTels (YImycKas M OCHOBHOE), WJIH BOCIPOM3BOIHUT
CoJiep’)KaHUe TEKCTa Y4eOHWKA, HO HEAOCTATOYHO MOHUMAET OTIENbHBIC TOJIOKEHHUS, WMEIOIINE
BaYKHOE 3HAUEHUE B 3TOM TEKCTE.

v OOHapyKMBAeT HEAOCTATOYHOE IIOHMMAHUE OTAEIBHBIX MOJOKEHHUH IIPH BOCIIPOU3BEICHUM
TeKcTa yuyeOHMKa (3amuceil, MepBOMCTOYHHKOB) WM OTBEYACT HEMOJIHO Ha BOMPOCHI YUUTEINs,
JIOITyCKasi OJTHY - JIBE TPyObIe OINOKH.

Oyenka «2» CTaBUTCS, €CIIM YUCHUK:

v/ He ycBOMJI M HE DPAacKpbUl OCHOBHOE COJEPKAHME MaTepuaaa; He JeJacT BbIBOJOB M
00001IeHH .

v’ He 3HaeT ¥ HEe MOHMMAET 3HAYMTEIBHYIO MJIM OCHOBHYIO YaCTh IPOIPaAMMHOIO MaTepHaia B
npejenax MOCTaBICHHBIX BOMPOCOB WM UMEET ci1abo chOpMUPOBAHHBIE U HETIOIHbBIC 3HAHUS U HE
yMEeT MPUMEHSITh X K PEIICHHIO KOHKPETHBIX BOMIPOCOB U 33]1a4 [0 00pa3iry.

v' IIpu oTBeTe (Ha OIMH BOIPOC) JOMYCKAET 00JIee ABYX TPYOBIX OIIKMOOK, KOTOPLIE HE MOXKET
WCIPABUTH JIAXKE MPHU MIOMOIIU YIUTEIIS.

v' He MOXET OTBETUTH HU Ha OJIMH UX MMOCTABIEHHBIX BOIIPOCOB.

v TIOJIHOCTBIO HE YCBOMJI MaTepUall

KPUTEPHUM OLIEHOK 3A ITMCBMEHHYIO PABOTY
Oyenxa «35» CTaBUTCA, €CIIA YUCHUK:
v" Bhinonaui padoTy 0e3 ommOoK U HEIOUETOB;
v' JlonycTiil He GoJiee OJHOTO HEJ0UETa,;
Oyenka «4» CTaBUTCSI, €CIIM YICHUKBBITIOIHII pabOTy MOIHOCTHIO, HO JOMYCTHII B HEH:
v' He Gonee oHOl HErpy0Oit OMIMOKU U OJJHOTO HEJOUETA;
v He GoJiee IBYX HEIOYETOB.
Oyenka «3» CTaBUTCS, €CIM YUYCHUKITPABUIILHO BBIIIOJIHUI HE MEHEE MOJIOBUHBI PabOTHI WIIH
JOITYCTHIIL:
v" He Gosee 1ByX rpyObIx ommbOK uin He Goliee 0HON rpyboit U OHON HErpyOOit ONIMOKH U
OJTHOTO He/loueTa;
v' He Gonee aByX- TpeX HErPYOBIX OIIMOOK MU OJHOW HETPYOOH OIIMOKH M TPEX HEIOUETOB;
v' TIpu OTCYTCTBHUU OMIKMOOK, HO TPH HAJMYHUHU YETHIPEX -IIATH HEJOUYETOB.
Oyenka «2» CTaBUTCS, €CIIH YUCHUK:
v' JIomyCTHII YUCIO OIIMOOK HEJOYETOB IMPEBBILAIONIEE HOPMY, P KOTOPOH MOXKET OBITH
BBICTABJICHA OLIEHKA «3».
v' Eclii IPaBUILHO BBIMOJIHUI MEHEE MOJOBHHBI PAOOTHI.
v' He nprCcTynuiI K BBITIOJHEHHIO Pa0OTHI.
v TIpaBwibHO BIONHIT He Gostee 10% Beex 3a1anuii.
KPUTEPUU OLIEHKH BBITIOJITHEHUS YYEBFHOT'O ITPOEKTA U EI'O ITYBJIMYHOM
3AHIUTHI
v 000CHOBAaHHOCTH AKTYaJIBHOCTH TEMBI ITPOEKTA U MPEIIaraeMbIX peIIeHHiA;
v’ 00bEM U MOJIHOTA Pa3pabOTOK, CAMOCTOSTENBHOCTh, 3aKOHUEHHOCTh IPOEKTA.

KAJIEHAAPHO-TEMATHUYECKOE IINIAHUPOBAHUE

9 KUIIACC

Ne HaunmenoBanue Kosaun4yecTBo 4acos DJIeKTPOHHBIE

n/ | pa3ieloB H TeM Bcer  KoHTpoabH Mpakruueck  (uudposbie)

n HporpamMMal 0 bie padoThI ne padoThI oOpa3oBaTe/bHbIE
pecypchbl




Pa3gen 1. BenrecTtBo U xu
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MHUYECCKHE PCAKIIUU

5 1 0
4 0 0
8 1 1
17

Pa3pen 2. HemeTa/uibl M HX COeTUHEHU ST

bubnunoreka LIOK
https://m.edsoo.ru/7f41a6
36

bu6nunorexa LIOK
https://m.edsoo.ru/7f41a6
36

bubnunoreka LIOK
https://m.edsoo.ru/7f41a6
36

Oo6mas
XapaKTEPUCTHKA
bubnunoreka LIOK
XUMHYECKUX
2.1 4 0 1 https://m.edsoo.ru/7f41a6
ni1eMeHTOB VIIA- 36
TPYIIIBL. o
T"anoredsl
O6mas
XapaKTepUCTHKA
bubmmoteka IIOK
XUMHAYECKAX
2.2 6 0 0 https://m.edsoo.ru/7f41a6
ni1eMeHTOB VIA- 36
rpynnsl. Cepa u eé o
COEIMHEHNS
O6mmas
XapaKTepUCTHKA
XAMUYECKUX but6mmoreka [IOK
2.3 3j1eMeHTOB VA- 7 0 1 https://m.edsoo.ru/7f41a6
rpymnisl. A3or, 36
dbochop n ux
COEIUHEHUS
O6mas
XapaKTEepUCTUKA Bubmuorexa LIOK
2.4 P P 8 1 2 https://m.edsoo.ru/7f41a6
XUMHAYECKAX

ynemMeHToB IV A-

36



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

IpYIIBL. YTIEpoL
U KPEMHUU U UX

COCIMHCHUA

Uroro no pazneny

25

Pasznen 3. Mera/uibl H UX COCANHCHUHA

3.1

3.2

OO01mue cBo¥icTBa

METAaJJIOB

Baxueiinue
MeETaJUIbl U UX
COEIMHEHUS

Hroro no pazneny

4 0
16 1
20

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a6
36

bu6nunoreka LIOK
https://m.edsoo.ru/7f41a6
36

Pasznen 4. Xumus u okpyxaomas cpeaa

BemecTBa u bu6nmorexa LIOK
4.1 Marepuabl B 3 0 https://m.edsoo.ru/7f41a6
KU3HH YEIIOBEKa 36
Wroro mo paszneny 3
bubnuoreka [{OK
PesepBHOe Bpems 3 https://m.edsoo.ru/7f41a6
36
OBIIEE
KOJIMYECTBO 68 4
YACOBIIO
I[MPOIT'PAMME
9 KUIIACC
N KoauyecTBo yacoB Nara DJIeKTPOHHbBIE
Koutpons  Ilpakruuec uugposbie
n/  Tema ypoka Bce H3YYeH
0 HbIe KHe st o0pa3oBaTe/ibHbIE
ro padoThl padoTbI pecypcbl
ITepuoanueckuit
KO bubmuorexa [JOK
1 - ] 1 0 0 04.09.2 https://m.eds00.ru/00
epHOIecKast 023 adb59e
cucTema —



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e

XUMHUYECKHX
anemenTtoB /l. U.
MenpaeneeBa

3aKOHOMEPHOCT
U B U3MEHEHUU
CBONCTB
XUMUYECKHUX
3JIEMEHTOB
TIEPBBIX TPEX
MIEPHOJI0B

07.09.2
023

bu6mmoreka [IOK
https://m.edsoo.ru/00
adb6b6

Knaccudukanus
U HOMEHKJIaTypa
HEOPraHUYECKH
X BEIIIECTB

11.09.2
023

bu6mmoreka [IOK
https://m.edsoo.ru/00
adb7e2

Buael
XUMHYECKOHN
CBSI3U U THUIIBI
KPUCTAJUIMYECKU
X pEmIETOK

14.09.2
023

bubmuorexa [JOK
https://m.edsoo.ru/00
adbac6

Kontponbnas
pabora Nel mo
TEME
«IToBTOpEHUE 1
yriiyoneHue
3HAHUU
OCHOBHBIX
pa3znenoB Kypca
8 kacca»
Knaccudukanus
XUMUYECKHX
peaxuuii o
pa3IMYHBIM
MpU3HAKaM

IIonsatue o
CKOpOCTHU
XUMHUYECKOM
peaKkIuu.
ITonsTHe O
TOMOTE€HHBIX U
TeTEPOTeHHBIX
peakumsx

18.09.2
023

21.09.2
023

25.09.2
023

bu6mmoreka [IOK
https://m.edsoo.ru/00
adbcb0

bubmuorexa [JOK
https://m.edso0.ru/00
adbe9a

I[Housarue o

bu6mmoreka [IOK



https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a

10

11

12

XHUMHUYECKOM
PaBHOBECHH.
®DakTopsl,
BIIMSIIONINE HA
CKOpPOCTh
XUMHYECKOM
peaKkuuu U
IIOJIOKCHUE
XHMUYECKOrO
paBHOBeCHs

OKHUCIIUTENBHO-
BOCCTaHOBUTEIIH
HBIE peaKIuu

Teopus
3JIEKTPOJIUTHYEC
KOH
JIMCCOIAAIIHH.
CuIlbHBIE U
cia0ble
AIEKTPOIIUTHI

Honnsie
yYpaBHEHUS
peaKkuuit
XUMHYECKHe
CBOlCTBa
KHUCJIOT U
OCHOBAaHMUI1 B
CBETE
MPECTaBICHUI
00
3JIEKTPOJIUTAYEC
KoM
JUCCOLIAINU

28.09.2
023

0 0 02.10.2
023

0 0 05.10.2
023

0 0 09.10.2
023

0 0 12.10.2
023

https://m.edso0.ru/00
adc28c

bubmuoreka [JOK
https://m.edsoo.ru/00
adcade

bu6mmoreka [IOK
https://m.edsoo.ru/00
adcd68

bu6mmoreka [IOK
https://m.edsoo.ru/00
add448

bu6mmoreka [JOK
https://m.edsoo.ru/00
add5d8

13

14

XuMuueckne
CBOMCTBA CoOJIei
B CBETE
MIPEJCTaBICHUI
00
AIEKTPOJIUTHYEC
KOM
JTMCCOIAITAH

ITonsarue o

0 0 16.10.2
023

bu6mmorexa [IOK
https://m.edsoo.ru/00
add8h2

bu6nmoreka [JOK



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2

TUAPOIHU3E 19.10.2 https://m.eds00.ru/00

conen 023 add9d4

O06o0menue u bubmuorexa [JOK
15 CUCTEMAaTH3AIIHS 23.10.2 https://m.eds00.ru/00

3HAHUU 023 addd12

[IpakTnueckas

paborta Ne 1. bubnmoreka [JOK
16 «Pemenue 26.10.2 https://m.eds00.ru/00

IKCICPUMEHTAI 023 addbfa

bHBIX 3aa9»

KonTponbHas

pabota Ne2 mo

TeMe

«OIEKTPOINTUY bubmnorexa LIOK
17 eckas 09.11.2 https://m.eds00.ru/00

JTUCCOLIHAITHS. 023 addec0

XUMHUYECKHE

peaKIuu B

pacTBopax»

OO6mas

XapaKTePUCTUKA

—— bubmuoreka [JOK
18 X iecKie 13.11.2 https://m.eds00.ru/00

. 023 addfe2

CBOMCTBA Ha

nmpuMepe Xjaopa

XJI0pOBOAOPO.

Consgnas

KHUCIIOTA, bu6mmoreka [IOK
19 XUMHYECKHE 16.11.2 https://m.eds00.ru/00

CBOMCTBA, 023 adel04

MOJTyYeHue,

MIPUMCHCHUE

[IpakTueckas

pabota Ne 2 o

TeMe

onyuenne bubnnorexka [JOK
20 . 20.11.2 https://m.edso00.ru/00

COJISTHOM 023 ade348

KHCIIOTBI,

U3ydeHue ec

CBOWCTB»
21 Brraucienus mno bubmuorexa [JOK

YpaBHEHUSM 23.11.2 https://m.eds00.ru/00



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488

XUMHUYECKHX
peaKuHnii, eciu
OIVH U3
peareHTOoB JIaH B
HN30BITKE

023

ade488

22

OOmas
XapaKTepUCTUKA
aj1eMeHTOB VIA-
TPYIIIBI

27.11.2
023

bu6mmoreka [IOK
https://m.edsoo.ru/00
ade64a

23

24

25

AmoTponHsie
Mo aupHUKAITIT
CepBl.
Haxoxxnenue
cephl U e€
COCIMHEHUN B
PUPOE.
XUMHUYECKHE
CBOMCTBA CEpBI
CepoBogopon,
CTpPOEHHUE,
buznveckue u
XUMUYECKHE
CBOICTBA

Oxcuppl cepsl.
Cepnas
KHCJIOTA,
¢buznueckue u
XUMHUYECKHE
CBOMCTBA,
pUMEHEHNE

30.11.2
023

04.12.2
023

07.12.2
023

bu6mmoreka [IOK
https://m.edsoo.ru/00
ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00
ade802

bu6mmoreka [IOK
https://m.edsoo.ru/00
adea28

26

XHUMHYECKHe
peakiuu,
JIe)KaIue B
OCHOBE
MIPOMBITTUICHHOT
o cnocoba
MOJTyYeHUS
CepHOM
KHUCIIOTHL.
XHUMHYECKOE
3arpsi3HEHUE
OKpYyKaroleun

0

11.12.2
023

bubmuorexa [JOK
https://m.edsoo.ru/00
adec8a



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

cpenbl
COCAUHCHUAMU
cepbl

Briuucnenne
MAacCOBOH J0JIN

bu6mmoreka [IOK

27 BBIXO/1a 14.12.2 https://m.edso0.ru/00

IPOJIyKTa 023 adec8a

peaxkuuu

Oo6mas

XapaKTepUCTUKA

anemeHToB VA-

rpynnsl. A30T, bubnuoreka [IOK
28 pacnpocTpaHeH! 18.12.2 https://m.eds00.ru/00

€ B IPUpoJIE, 023 adeeab

buzndeckue u

XUMHUYECKHE

CBOICTBA

AMMuax, ero

buzndecKue u

NMIIECKIE bu6mmoreka [IOK
29 - 21.12.2 https://m.edso00.ru/00

CBOIICTBa, 023 adf004

MOJTyYCHUE U

MIPUMCHCHUE

IIpaxTrueckas

pabota Ne 3 o

TeMe bu6mmoreka [IOK
30 «[Tomyuenue 25.12.2 https://m.edso00.ru/00

aMMHaKa, 023 adf180

U3YYCHUE €TO

CBOWCTB»

A30THas

KUCJIOTa, €€ bu6mmoreka [JOK
31 busndeckue u 28.12.2 https://m.edso00.ru/00

XUMHYECKHE 023 adf306

CBOICTBA

Hcnonb3oBanue

HUTPATOB U

coJieit aMMOHMS bubmuorexa [JOK
32 B KaueCTBE 11.01.2 https://m.edso0.ru/00

MHHEPaTbHBIX 024 adf518

ynoOpeHuil.

XHUMHYECKOE



https://m.edsoo.ru/00adec8a
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https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
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3arpsi3HEHUE
OKpYyKaroleun
cpensl
COECTMHEHUSIMU
azoTa

33

34

®dochop. Okcnn
docdopa (V) u
dbochopnas
KHCJIOTA,
buzndeckue u
XUMHYECKHE
CBOMCTBA,
MOJTy4eHUE

Hcnonp3oBanue
docdaros B
KauecTBe
MUHEpaIbHBIX
yIa00peHHil.
3arpsisHEeHUE
IIPUPOIHON
cpenbl
dbocdaramu

15.01.2
024

18.01.2
024

bubmuoreka [JOK
https://m.edsoo.ru/00
adf68a

bubmuorexa [JOK
https://m.edsoo.ru/00
adfc20

35

Yraepon,
pacrpocTpaHeHH
€ B IPUPOIE,
¢buznueckue u
XHUMUYECKHE
CBOMCTBaA

22.01.2
024

bu6mmoreka [JOK
https://m.edsoo.ru/00
adfd9c

36

37

38

Oxcuapl
yriepoja, ux
¢duznueckue u
XHMHYECKHE
CBOICTBA.
DKOJIOTHYECKUE
npoOIeMsl,
CBsI3aHHBIE C
OKCHUJIOM
yriepona (1V)
YronbHas
KHCJIOTa U e€
conu

[IpakTrueckas

25.01.2
024

29.01.2
024

bu6mmoreka [IOK
https://m.edsoo.ru/00
adfebe

bu6mmorexa [IOK
https://m.edso0.ru/00
ae006¢

bu6nmoreka [JOK



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c

39

40

41

pabora Ne 4 o
TeMe
"TTonryuenue
YTJIEKUCIIOTO
rasa.
KauecTBennas
peaxius Ha
KapOoHaT-uoH"

ITepBoHavaIbHBI
€ TOHATHS 00
OpraHUYECKUX
BEIIECTBAaX Kak
0 COCTMHEHUSX

yriiepona

Kpewmnuii u ero
COEIMHEHUS

[IpakTuueckas
pabota Ne 5.
Pemenne
3KCHEpUMEHTAI
BbHBIX 33/1a4 I10
TeMe
«Baxnenmue
HEMETaJIbl U UX
COCITMHECHUS

01.02.2
024

05.02.2
024

08.02.2
024

12.02.2
024

https://m.edso0.ru/00
ae027e

bubmuoreka [JOK
https://m.edsoo.ru/00
ae054e

bu6mmoreka [IOK
https://m.edsoo.ru/00
2e080a

bu6mmoreka [IOK
https://m.edsoo.ru/00
ae0bf2

42

Kontponbnas
pabota Ne3 o
TeMe
«Baxnenmmue
HEMETaJUIbl U UX
COEIMHEHUS

15.02.2
024

bu6mmoreka [JOK
https://m.edsoo.ru/00
ae0el8

43

Oomias
XapaKTepPUCTHKA
XUMHYECKHUX
3JIEMEHTOB —
METAILIIOB.
Mertanmnmnueckas
CBSI3b U
MeTaJmyecKkas
KpHUCTaJUIMYeCcKa
s peLETKa.

19.02.2
024

bu6mmorexa [IOK
https://m.edsoo.ru/00
2e103e
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https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
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dusznueckue

CBOMCTBA

METaJIOB

XUMHUYECKHUE

CBOICTBA

METaJIJIOB. bubmuorexa [JOK
44 DIEKTPOXUMHYE 0 0 22.02.2 https://m.edso0.ru/00

CKHU PsijT 024 ael156

HanpsHKeHUH

METAaJIJIOB

OO6mue

CITIOCOOBI

MOJTyYeHUS

METAJLJIOB.

CriaBsl.

Beruucnenus no bu6mmoreka [IOK
45 YpaBHEHHSIM 0 0 26.02.2 https://m.edso0.ru/00

XUMHYECKHUX 024 ael156

peaKuuii, eciu

OJIMH M3

peareHToB

COJICPXKUT

puUMecH

Ilonsarue o bu6mmoreka [JOK
46 KOppO3HHU 0 0 29.02.2 https://m.edso0.ru/00

METaJIJIOB 024 ael278

Ienoumbre bubmuorexa [JOK
47 0 0 04.03.2 https://m.eds00.ru/00

METaJLTbI 024 2e14b2

Oxcuael u bu6mmoreka [IOK
48 THJIPOKCHUIBI 0 0 07.03.2 https://m.edso00.ru/00

HATpUs U Kaaus 024 ael4b2

[Ienouno3zemen

LHBIC MCTAIUILL — bu6mmorexa [IOK
49 . 0 0 11.03.2 https://m.edso0.ru/00

Kam;ul/in u 024 2e15e8

MarHui

Baxwnetimme bubmuorexa [JOK
50 COCTMHCHUS 0 0 14.03.2 https://m.eds00.ru/00

KaJIbI[HS 024 ael5e8

0O00011eHne 1
51 CHCTeMaTH3aIlHs 0 0 18.03.2

3HAHMI 024
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KécTrocTn

bu6mmoreka [IOK

52 BOJIbI U CITOCOOBI 1 21.03.2 https://m.eds00.ru/00
€€ yCTpaHeHus 024 2e1886
IIpakTrueckas
pabota Ne 6 o
Tene bu6mmoreka [IOK

53 K ECTKOCTE 1 01.04.2  https://m.edsoo.ru/00

024 aelae8
BOJIBI 1 METOIBI
eé yctpaneHus"
bu6mmoreka [IOK
54 AmoMuHUH 1 04.04.2 https://m.edso00.ru/00
024 aelc64
AmdoTtepHbIe
cBOHCTBA bubmuoreka [JOK
55 - 1 08.04.2 https://m.eds00.ru/00
024 aelc64
THIPOKCUIA
bu6mmoreka [IOK
56 Keneso 1 11.04.2 https://m.eds00.ru/00
024 aeld86
Oxcuppl,
FUAPOKCHIBL H bu6mmoreka [IOK

57 comn enesa (1) 1 15.04.2 https://m.eds00.ru/00

024 ae35e6
u xenesa (1)
O6o0menue u

58 CHCTEMAaTHU3alHs 1 18.04.2
3HAaHUHU 024
IIpakTnueckas
pabota Ne 7.

Pemenne
JKCIIEPUMEHTAI bubnnoreka [JOK

59 BbHBIX 33124 I10 1 22.04.2 https://m.eds00.ru/00
TEME 024 ae3de8
«Baxuneimie
METaJUIbl U UX
COCTMHECHUS)

Brrunciaenus mo
YpaBHEHUSIM
XAMHYECKHAX bubmuorexa [JOK

60 peaknui, eciu 1 25.04.2 https://m.eds00.ru/00

OJHH U3 024 ael750

peareHTOB JIaH B
N30BITKE WITH



https://m.edsoo.ru/00ae1886
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COJICPKUT
MIPUMECH.
Breraucnenus
MAacCCOBOH JI0JIU
BBIXOJIa
MpOAYyKTa
peakuu

0O0001EeHuEe 1

61 cUCTEMAaTH3ALUA 29.04.2
3HAHUH 024
Konrtponbnas
pabota Ne4 o
62 o 02.05.2
«Baxneimme 024
METaJLJIbI U UX
COCAUHCHHMS
BemecTBa u
MaTepHaibi B bubmuoreka [JOK
63 HOBCEHEBHOI 06.05.2 https://m.eds00.ru/00
024 ae3f50
JKU3HHU YeI0BeKa
XumMudeckoe
SarpssHCHIE bubmuoreka [JOK
64 . 13.05.2 https://m.edso0.ru/00
OKpYXKaromieu 024 264270
Cpebl
Ponb xumuu B
bu6mmoreka [JOK
65 I; Iig;eoHrjiecmx 16.05.2 https://m.eds00.ru/00
024 ae4270
npodiem
Pe3epBHbIit
YPOK. bubmuorexa [JOK
66 O6o0meHue u 20.05.2 https://m.eds00.ru/00
CUCTEMATH3ALUS 024 ae0dOa
3HAHUI
Pe3epBHbIit
YPOK. bubnmoreka [JOK
67 O6o0meHne u 23.05.2 https://m.eds00.ru/00
CUCTEMATH3ALUS 024 adb33c
3HAHUI
Pe3epBHbIit
bubmuorexa [JOK
68 POk 27.05.2 https://m.eds00.ru/00
Obobmete 1 024 ad9ch?

cuCTEMaTu3anusa



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

3HAHUH

OBIIEE
KOJIMYECTBO
YACOB 10
[TPOTPAMME

68 4 7

YYEBHO-METOJNUYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

» Xumus, 9 kiacc/ I'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A., AKIHOHEpHOE 0OIIECTBO
«M3natenpcTBO «IIpocBemieHne»

Tabmuma "Tlepuoanueckas cucrema xumudeckux aemenToB JI.M.Menneneesa", Tabnuia
PacTBOPUMOCTH, FJICKTPOXUMHUCCKHUH PsJT HAITPSHKECHUS METAJIOB

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bbiii ypoBeHb. Peanu3aius TpeboBaHmit
@I'OC ocHOBHOTO 0011ETO 00pa30BaHus. MeToauIecKoe mocoOre sl YIUTeIs.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://educont.ru/utm_source=eljur

https://edu.skysmart.ru/

https://edu

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/













