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1. HosicHUTEJbLHAA 3AIMUCKA

AnantupoBaHHas pabodas mporpaMma 1Mo XUMUH Ui OOYYaromIMXCs ¢ 3aJCPIKKOM ncuxudyeckoro pasButusa (manee — 3I1P) Ha ypoBHe
OCHOBHOTO 0011ero o0pa3oBaHusl COCTaBiieHAa B COOTBETCTBUHM ¢ (DemepalbHBIM TOCyIapCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM OCHOBHOTO OOIIETO
obpazoBanus (IIpukaz Munnpocsemenuss Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBan MuHHCTEpCTBOM IocTullmu Poccuiickoit @eneparuu
05.07.2021 r., per. Homep 64101) (manee — ®I'OC OOO), IlpumepHON aganTHPOBAHHONW OCHOBHOW 00pa3oBaTEIbHON MPOrpaMMON OCHOBHOT'O OOIIETro
00pa3zoBaHusl 00YYAIOMIUXCS C 3aJEPIKKON MCUXUIECKOTO pa3BuTus (omoOpeHHoi pemenneM @YMO mno obmeMy oOpa3oBaHuUIo (MPOTOKOJ OT 18 mapra
2022 1. Ne 1/22)), Ilpumepnoii pabGoueii mporpammbl yueOHOro mpeamera «Xumus» (0a30Bblii ypoBeHb), DeaepanbHONl MPOrpaMMON BOCITHTAHHS
0o0y4aromuxcsi IpU MOJTYYEHUH OCHOBHOTO OOIIETr0 OO0pa3oBaHMs, C YYETOM pacCHpeesIeHHBIX MO KJaccaM MpOBepsSeMbIX TpeOOBaHUI K pe3ylbTaTaM
OCBOEHHUSI OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUS U DJIEMEHTOB COJCpPXAaHUSA, IPEICTABICHHBIX B YHHUBEPCAILHOM
Konudukarope no xumun, KoHnenuuu mnpernonaBaHust y4eOHOro mpeamera «XHUMUs», B 00pa30BaTeNbHBIX opranu3anusax PO, peanus3yronmx OCHOBHEIE
o011eo0pa3oBaTeIbHbIE IPOrPAMMBI.

OO0mas xapakTepucTHKAa y4eOHOro npeamera « XHMHD)

VYueOHbIli  mpenmMer «XuMHA» BXOJUT B NIPEIMETHYIO o0nacth «EcTecTBEeHHOHAy4YHbIE IPEAMETBI». B cucTteme ecTeCTBEHHOHAYYHOTO
o0pa3oBaHUs XUMHUS KaK Y4eOHBII MpeaMeT 3aHMMAaeT BaKHOE MECTO B MO3HAHUU 3aKOHOB MPHUPObI, POPMUPOBAHUN HAYUYHOH KapTUHBI MUPA, CO3aHUU
OCHOBBI XMMHUYECKUX 3HaHWH, HEOOXOAMMBIX /ISl MOBCEIHEBHOMN XM3HH, HABBIKOB 3/I0POBOrO M 0€30MACHOrO I YEIOBEKa U OKpYXKAroIleH ero cpejbl
o0pa3a *KH3HH, & TAK)KE B BOCHUTAHUN SKOJIOTMUECKON KYJIbTYPBHI.

VYcnemHocTh U3y4yeHUss XMMHUHM CBSi3aHA C OBJIQJIEHHEM XMMUYECKUM S3BIKOM, COONIIOJIEHHMEM IMpaBuil Oe30macHOW paOoThl HpPU BHIIOJIHEHUU
XUMHYECKOT0 HKCIIEPUMEHTa, 0OCO3HAHUEM MHOTOUYHMCIIEHHBIX CBSA3€H XUMHHU C APYTUMHU IPEeIMETaMH IIKOJIBHOTO Kypca.

[IporpamMma BxitouaeT B ceOs OCHOBBI HEOPTaHWYECKOM M OpraHMuYecKkod XuMuu. ['aBHOM ujeell mporpammsl SIBIS€TCS CO3/aHue 0a30BOTrO
KOMIUIEKCa ONOPHBIX 3HAHWM 10 XUMHUH, BBIPAXEHHBIX B (DOpME, COOTBETCTBYIOLIEH BO3pacTy oOOydarolUXcsl U HMX OCOOBIM 00pa3oBaTeIbHBIM
HOTPEOHOCTSIM.

B copepxaHuM NaHHOrO Kypca NPEJCTAaBJIECHbI OCHOBOIIOJIATAlOUIME XUMUYECKUE TEOPETHUUECKHE 3HAHMS, BKIIOYAIOIIME H3Y4EHHME cOCTaBa M
CTPOEHMS BEILECTB, 3aBUCUMOCTH HMX CBOMCTB OT CTPOEHUS, NPOTHO3MPOBAHUE CBOMCTB BEILECTB, MCCIENOBAHUE 3aKOHOMEPHOCTEH XUMHYECKHX
IIPEBpALICHUN U ITyTel yNpaBICHNUs] UMUB LIESAX [TOJIyYE€HHUS BEIECTB U MAaTEPUAJIOB.

TeopeTnueckyro OCHOBY M3Y4E€HMsI HEOPTaHUYECKOW XMMUHU COCTABIISIET aTOMHO- MOJIEKYJIsIpHOE yueHue, Ilepnonnuecknii 3akon .M. Menneneesa
C KpaTKUM CBEJICHUSIMHU O CTPOEHUH aToMa, BUIaX XUMUYECKOH CBSI3U, 3aKOHOMEPHOCTAX MPOTEKAHUS XUMUYECKUX PeaKIuil.

B u3ydyenun kypca 3HauuTeNbHAsI POJIb OTBOAUTCS XUMHYECKOMY SKCIIEPUMEHTY: MPOBEACHUIO NMPAKTUYECKUX U JTa00OpaTOPHBIX padOT, OMHCAHUIO
pe3yabTaTOB YUCHUUECKOTO IKCIIEPUMEHTA, COOTIOICHHUIO HOPM U TIPaBUII 0€30MMacHON paboThl B XMMHYECKOW J1a00paTOpHH.

Peanuzanus gaHHOM mporpaMMsel B mporecce o0yueHus: mo3Boiut odydaromumes ¢ 3[1P ycBouTh kiiroueBble XUMUYECKUE KOMIIETEHIIMU U MOHSTh
POJIb U 3HAUEHHE XUMUUCPEIU IPYTUX HAYK O IPUPO/IE.

W3yuenne XUMUU CIOCOOCTBYET (OPMHUPOBAHUIO Y OOYHAIOUIMXCS HAYYHOTO MHPOBO33PEHHs, OCBOCHHIO OOIIEHAYYHBIX METOA0B (HalironeHue,



U3MEPEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE), OCBOCHHIO IPAKTUYECKOIO IPUMEHEHUs HAy4YHbIX 3HAHUH, OCHOBAHHOTO HAa MEXIIPEIMETHBIX CBS3SX C
npeameramu «Okpysxarouuii Mupy», «®dusuka», «buonorusy, «I'eorpadus», «MaTematuka» u GOpMUPYET KOMIETEHIIUH, HEOOXOUMBIE /TSl TIPOIOTKEHUS
o0pa3oBaHMs B 00JIaCTU €CTECTBEHHBIX HaYK.

N3yuenne XxuMuu cnocoOCTBYeT pa3BUTHIO y oOydatomuxcs ¢ 3I1P mpocTpaHcTBeHHOro BOOOpaskeHUs, (YHKIMOHAIBHON IPaMOTHOCTH, YMEHHS
BOCIIPHHUMATh M KPUTUYECKH aHAIM3MPOBATH MH(POPMALMIO, MPEACTABICHHYIO B Pa3IUYHBIX (popMax. 3HAYUMOCTh MpeAMeTa JUIsl Pa3BUTHUS KU3HEHHOU
KomrnereHMK odyuaromuxcs ¢ 3P 3akmtogaercs B yCBOGHUH OCHOBBI XMMUYECKUX 3HAHMH,HEOOXOAUMBIX JJIsl IOBCEAHEBHOM JKU3HU; HABBIKOB 3/J0POBOTO
1 0€30MacHOro JUIA4YesIoBeKa U OKpy Karollel ero cpeipl o0pasza xu3HU; GOPMUPOBAHUH IKOJIOTUUECKOMN KYIbTYPBHI.

IIporpamma oTpaxaer colepkaHue OOydeHHus INpeaMmeTy «XHMHUsS» C y4eToM ocoObIXx oOpa3oBaTesibHBIX HoTpedHocTei oOydaromuxcs ¢ 3IIP.
OBnageHue y4eOHBIM IpEeIMETOM «XHMUSA» MPEACTABIsCT ONpPEIeNeHHYI TPYAHOCTh ais oOyuatrommxcs ¢ 3IIP. Orto cBsizaHO ¢ 0coOEHHOCTAMM
MBICIIUTEIBHOM 1€ TEIbHOCTH, MEPUOJMYECKUMHU KOleOaHUSAMU BHUMAHHSA, MajbiM OOBEMOM IaMATH, HEIOCTAaTOYHOCThIO OOIIEro 3araca 3HAHUH,
MOHMKCHHBIM MTO3HABATEIBHBIM HHTEPECOM M HU3KHM YPOBHEM PEUYEBOTO PA3BUTH.

Jlnist IpeoiosieHusl TPYIHOCTEH B M3YYEHUH ydeOHOTo mpeamera «XuMus» HeoOxoauma amantanus o0bema W xapakTepa ydeOHOro marepuaia K
MI03HABATEIBHBIM BO3MOYKHOCTSIM JIAaHHOW KaTerOPUH 00YJaIOIIMXCs, YIET UX 0COOCHHOCTEH Pa3BUTHS: MCIIOJIb30BAaHUE AITOPUTMOB, BHYTPUIIPEAMETHBIX H
MEXIPEAMETHBIX CBSI3€H, IOCTENEHHOE YCIOKHEHUE U3y4aeMOro MaTepuara.

[Ipu n3yuyeHr XMMHUHU HEOOXOIMMO OCYILECTBIIATh B3aUMO/ICHCTBHE Ha MTOJUCEHCOPHONW OCHOBE.

Teopernueckuii mMarepuan peKOMEHAYETCs M3y4aTh B IpoIlecce MPAKTUYECKOM AesATelbHOCTH. BO3MOKHO BbIENEHUE OTNENbHBIX YPOKOB Ha
peleHne 3a/1a4 B CBA3M COCIIOKHOCTBIO aHanu3a Tekcra ooydaronumucs ¢ 3[1P. Oprannyeckoe eJMHCTBONPAKTHUECKOW U MBICIUTENBHON AEATENIbHOCTH
00yJaroIuxcst Ha ypoKax XMMHUHU CIIOCOOCTBYET MPOYHOMY U OCO3HAaHHOMY YCBOEHHMIO 0a3MCHBIX XMMHUYECKHMX 3HaHUN U yMeHUil. Ocoboe BHUMaHUe MpU
U3YYEHUH XUMHH YACTSETCS N3YUYEHUIO «CKBO3HBIX)» MOHATUH U (HOPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHaa.

Hesn 1 3a1a4u U3yuyeHHUs1 y4eOHOTo npeaMeTa « XuMHs»

Obwue yenu n3ydeHus: yueOHOro npeamera «XuMmus» npezacrasieHbl B [IpumepHoil pabouelt mporpaMMe OCHOBHOTO 0o01iero oopazoBanus. OHu
aKTyaJIM3UpPOBaHbl C YYETOM HOBBIX MPUOPUTETOB B CUCTEME OCHOBHOI'O 00IIEro oOpa3oBaHMsI, HAIIPABIEHHOCTH OOY4YE€HUs Ha Pa3BUTHE U CaMOpPa3BUTHE
JUYHOCTH, (popMupoBaHHe €€ MHTEeIJIeKTa U 001Iel KyapTypbl. OOyueHHe YMEHUIO YUYUTHCS U MIPOI0JIKATH CBOE 00pa30BaHKMe CAMOCTOATEIBHO B HACTOSIIIEE
BpeMs ABIISETCS OHOM U3BAXKHEHIINX (PYHKIMHI yueOHBIX IPEIMETOB, B TOM YUCIE U «XUMHUY.

s oOyqaromuxcs ¢ 3I1P, Tak e, Kak U U118 HOPMATUBHO Pa3BUBAIOIINXCSI CBEPCTHUKOB, OCBAaUBAIOIINX OCHOBHYIO 00pa30BaTeIbHYI0 IPOTpaMMy,
JOMUHHpYIOIee 3HaUYeHUEe IPUoOPETAIOT Takue yeiu, Kakx:

-(opMHUpoBaHUE UHTEIUIEKTYaIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO PEIICHNH, CIOCOOHOM alanTUPOBaTHCS
K OBICTPO MEHSIFOIIIUMCS YCIIOBUSM JKU3HHU;

-HaIPaBJICHHOCTh 00YYEHHUs Ha CUCTEMAaTHYeCKOe MPUOOIIEHNE yJalluXcs K CaMOCTOSITEIbHON MTO3HABATENBHOMN 1€ATEIbHOCTH, HAYYHBIM U MIPAKTHYECKUM
METO/1aM MO3HaHus, (POPMUPYIOIIMM MOTUBALMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

-o0ecrneyeHue yCciaoBHi, CIIOCOOCTBYIOMMX MPHUOOPETEHUIO O0YJAIOIIMMUCS OIBITAa PA3HOOOPAa3HOM NEATeIbHOCTH, TTO3HAHUS M CAaMOIIO3HAHUS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIETEHIIUH ), IMEIOINX YHUBEPCAIbHOE 3HAYCHHE JJIS PA3IMYHBIXBUIOB JIEATEILHOCTH;



-popmupoBaHue yMEHHI 00BSACHATH U OLIEHUBATH SBJICHUS OKPYXKAIOLIEr0 MUpa HAOCHOBAHUY 3HAHUH U OMBITA, MOJTYYEHHBIX TPU U3YyYECHUH XUMUH;
-popmupoBanue y O0OYYarOIIMXCS TYMaHUCTHYECKHX OTHOIICHHWMA, IMOHWUMAHHS I[ICHHOCTH XUMHUYECKHMX 3HAHUW JUIS BBIPAOOTKH JKOJIOTUYCCKU
11e51eco00pa3HoOro MOBEACHUS B OBITY U TPYAOBOU JACSITEIBHOCTH B IENISAX COXPAHEHUS CBOETO 3/I0POBBS M OKPYKAIOIIEH IPUPOIHOHN Cpe/ibl;
-pa3BUTHE MOTUBALUHU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIMTAHHUIO Ha OCHOBE YCBOEHUS O0IIEUETI0BEYECKHUX [IEHHOCTEH, TOTOBHOCTH
K OCO3HAHHOMY BBIOOPY NPOGIIS M HAIIPABICHHOCTH AaJbHEHUIIEro 00ydeHusl.

Kypc nampaBieH Ha pelieHue CleAyomux 3aday, 00eceUnBaoINX pealn3aluio TMYHOCTHO-OPUEHTUPOBAHHOTO U JESTEIIbHOCTHOTO MOAXO0JI0B K
oOyuenuto xumun odyyatoniuxcs ¢ 3[1P na ypoBHe 0cHOBHOT0 00111€T0 00pa30BaHUs:
-opMupoBaHuE MEepBOHAYATIBHBIX CHCTEMAaTU3UPOBAHHBIX MPEACTABICHUN O BELIeCTBaX, MX MPEBPAIICHUSX U MPAKTUYECKOM MPUMEHEHHH; OBJaJICHUE
MOHSITUMHBIM aIapaToM U CUMBOJHMYECKHUM SI3bIKOM XUMUU;
-oco3HaHHe OOBEKTUBHON 3HAYMMOCTH OCHOB XUMHYECKOW HAayKd Kak oO0JacTh COBPEMEHHOIO €CTEeCTBO3HAHUS, XHUMHUECKHX IpEeBpalleHui
HCOPTaHUYCCKUX W OPraHNMYCCKUX BCHICCTB KaK OCHOBBI MHOI'HMX SIBJICHWH JKUBOW W HEKHBOM IMPpUPOALI; YTJIY6JICHI/IC HpeIICTaBJICHI/Iﬁ 0 MaTCpuaJIbHOM
CAWHCTBC MUPA,
-OBJIaJICHHE OCHOBAMHM XMMHUYECKOW T'PAaMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3UPOBATH M OOBEKTUBHO OI[CHWBATh )KU3HEHHBIC CUTYAIlUH, CBSI3aHHBIE C XMMUEH,
HaBBIKAMH 0€30I1aCHOT0 06paHl€HI/IH C BCIICCTBAMH, UCIOJbB3YCMbIMU B HOBCCIIHGBHOﬁ JKU3HH; YMCHUCM AHAJIM3UPOBATL U INNIAHUPOBATH 3KOJIOTHUYCCKU
0e30MmacHoe MOBEJCHHE B LIEJISIX COXPAHEHHUS 3/I0POBbS U OKPYKAIOIIEH Cpeibl;
-(popMupoBaHNe yMEHUI YCTaHABIMBATh CBA3M MEXY PEaTbHO HAOII0JaeMbIMH XUMUUECKUMHU SIBICHUSIMH U TPOLIECCAaMH, TPOUCXOIAIIMMU B MUKPOMHUPE,
OOBSICHATH MPUYMHBI MHOr00Opa3Hs BELIECTB, 3aBUCHMOCTh HUX CBOMCTB OT COCTaBa M CTPOEHMS, a TaKKe 3aBHCHMOCTh NMPHUMEHEHMs BELIECTB OT HX
CBONCTB;
-HpI/IO6p€T€HI/IC OIIbITa HCIIOJIB30OBAHHA PA3JIMYHBIX MCTOAOB H3Yy4YCHHSA BCUHICCTB, Ha6J'IIOI[CHI/I$[ 3a UX NOPECBpAlICHUAMHU IIPU MPOBECACHHUUN HCCJIIOKHBIX
XUMHYECKHUX IKCIIEPUMEHTOB C HCII0JIb30BaHUEM JIaDOpAaTOPHOTO 000PYI0BaHUS U TPUOOPOB;
-q)OpMI/IpOBaHI/Ie HpeI[CTaBJ'IeHI/Iﬁ 0 3HAYEHUH XUMHUYECKOUN HAayKHM U PpCHICHUN COBPEMCHHBIX 3KOJOTMYCCKUX HpO6J’IeM, B TOM YHCJIC B MPCAOTBPALICHUU
TEXHOTECHHBIX U SKOJIOTUYECKUX KaTacTpod.
OcobennocTy 0T0OOpa M aganTanuy y4e0HOro MaTepHaJIa Mo XHMHHU

OOyuenune yuyeOHOMY IpeaMmeTy «XHMHs» HEOOXOAWMO CTPOUTH Ha CO3JAAHUU ONTHUMAJBHBIX YCIOBUH Ui YCBOGHHUS MPOrPAaMMHOI0 MaTepualia
oOyyaromumucst ¢ 3[1P. Bonbmioe BHHMaHHe NOMKHO OBITH yJeneHO OTOOpY y4eOHOro MaTepuana B COOTBETCTBMM C NPHHLMIIOM JOCTYITHOCTH MpHU
coxpaHeHHH o01ero 6azoBoro ypoBHsa. OH JOIDKEH IO COJEPKaHUIO U 00beMY OBITh aJalTUPOBAHHBIM /151 oOy4atomuxcs ¢ 3[1P B COOTBETCTBHU C HX
0COOBIMH 00pa3zoBaTeNbHBIMU MOTpeOHOCTAMH. CremyeT o0JerduTh OBIAJieHHe MarepuaioMm oOydarommmucs ¢ 3P mocpeactBom ero aeTaibHOTO
OOBSCHEHUSI C CHUCTEMAaTHMYECKHM IOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKON B NMPUMEHEHHM 3HAHUI C HMCMOJIb30BAaHHEM NPHUEMOB AITOPUTMHU3ALUU U
BU3YaJIbHBIX OIOp, 00y4EHUS CTPYKTYPUPOBAHUIO MaTepHaa.

Bonbiioe 3HaueHue Al MOJHOLIEHHOTO YCBOGHUSI y4eOHOr0 MarepHaiia MMeeT Oropa Ha MEXKIPEeIMETHbIE CBSA3H BOIPOCOB, U3y4aeMbIX B JAHHOM
Kypce, ¢ TakuMHU y4eOHbIMHU npeameTraMu Kak «l'eorpadus», «Duzukay, «buonorus». Ilo3Bonss paccMaTpuBath OJAMH U TOT K€ Y4eOHBIM MaTepuai c
pasHBIX TOYEK 3PEHMSA, MEKIPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €rO JIYYIIEMY OCMBICICHUIO, 0ojiee MPOYHOMY 3aKPEIUICHHIO IOJIyYCHHBIX 3HAHUH WU



MPAKTUYECKUX YMEHUH.

[Ipy moAroToBKE K ypOKaM yUYUTENb JOJDKCH MPEeIycMOTPeTh (DOPMHpPOBAHHE Yy OOYUYAIOIIUXCS YMEHHH aHAIM3UPOBATH, CPAaBHUBATH, 0000IIATH
M3y4aeMblil MaTepuall, IIaHUPOBATh MPEICTOSIIYI0 PaboTy, OCYIIECTBISATH CAMOKOHTPOIIb. He00X0IMMO TOCTOSIHHO CIEIUTh 32 MPABUIBHOCTHIO PEYEBOTO
odopmiieHUs BhICKa3biBaHui oOyuatomuxcs ¢ 311P.

B cBsi3u ¢ 0COOCHHOCTSIMHM TOBEACHHS U JAEATEIbHOCTH oOy4arormmxcs ¢ 3I1P (pacTOpMOKEHHOCTh, HEOPTaHW30BAaHHOCTH) HEOOXOIUM
CTPOKAUIIUI KOHTPOJIb COOIIOACHHUSI MPABUII TEXHUKU 0€30MaCHOCTH IIPU MPOBEACHUH JIa0OPATOPHBIX padOT B XMMHUECKOM KaOHHETE.

IIpumepHbie BUABI AesiTebHOCTH 00ydarmuxcs ¢ 3I1P, o0yciioBieHHbIe 0cOOBIMUOOPA30BATEILHBIMU NOTPEOHOCTMH U 00ecTiedYnBalOIIHe
OCMBICJIECHHOE OCBOEHHE CO/IeP:KAHNU 00Pa30BaHUs MO npeaMeTy « XUuMU»

Copnepxanue BUAOB AestenbHOCcTH oOydaromuxcs ¢ 3[IP Ha ypokax Xumuu ompeaensercss ux ocoObIMH 00pa30BaTENbHBIMU MOTPEOHOCTSIMHU.
[Tomumo mmpoko wucnonszyembix B OOIl OOO ob6mux s Bcex oOy4arouuxcs BUIOB JESATEIbHOCTH CIENYEeT YCHIUTh BHJbI NEeSATEIbHOCTH,
crenuUYHbIC Ul  JaHHOH KaTeropHH o0yJaromuxcs, JUIsi 00ECIEYeHUsT OCMBICIEHHOTO OCBOCHHS COACP)KaHUS OOpa30BAaHUA IO  IMPEAMETY:
YCWICHHE MPEIMETHO-TIPAKTUYECKON JESITEIIBHOCTH C AaKTHBHU3alMEW CEHCOPHBIX CHUCTEM; YepEIOBaHHE BHUJOB JACATEIBHOCTH, 3aJCHCTBYIOIIUX
pasiuyHbIe CEHCOpPHBIE CHCTEMBI, OCBOCHHME MarTepuajga C OINOPOM Ha alrOpUTM; «IOLIArOBOCThY» B M3YUYCHUM MaTepuala; HCIOJIb30BAHHE
JIOTIOTHUTEIIFHOW BH3YyaJbHOW OMOpPHI (TLIAHBI,00pAa3Ilbl, CXEMBI, IAa0JOHbI, OOPHBIC TaOMuUIE!). J{1s passutus y o0y4atonuxcs ¢ 3[IP ymenus  genath

BBIBOJbI, q)OpMI/IpOBaHI/IH I'PaMOTHOT'O  pPCUYCBOI0 BBICKA3bIBAHUA HCO6XOI[I/IMO HCIIOJIb30BATh OIIOPHBLIC CJIOBA W KIIMIIIC. Ocoboe BHUMaHUE
CICayeT YACIUTb 06yquI/no CTPYKTYPHUPOBAHUIO MAaTCpUaJIa: COCTABJICHUEC PUCYHOYHBIX U Bep6aJ'H:>HLIX CXE€M, COCTaBJICHHUC Ta6J'II/II_I, COCTaBJICHUC
KJ'IaCCI/ICI)I/IKaI_II/II/I c0003HaUYEHHBIMH OCHOBAHUSIMH JJIA KJ'IaCCI/I(I)I/IKaI_[I/II/I N HAIIOJIHCHUC UX IIPUMCPAMU U 1P.

[TpumepHas TemaTuueckas U TepMHHOJIOrH4eckas Jiekcuka coorsercrsyeT OOII OOO.
Hna oOyuarouuxcs ¢ 3I[IP  cymecTBeHHBIMU  SBJSIOTCS TNpUEMbl PabOTHl € JIEKCHYECKMM MaTepuajoM Mo npeamMery. I[IpoBoauTcs cnenuanbHas
paboTa Mo BBEJIEHUIO B aKTUBHBINM CIIOBapb 00yJaroIMXcsi COOTBETCTBYIOIIEH TepMUHOIOTUU. M3yuaeMble TEpMUHBI BBOJSATCS Ha MOJIMCEHCOPHOU OCHOBE,
oOs3aTenpHa BU3YyalibHAS MOJEPHKKA, AITOPUTMBI  pabOTHI C ONPEEIEHUEM, ONTOPHBIE CXEMBI JJI aKTyaJlu3allud TEPMHHOJIOTHH.
MecTo yueOHoro npeamera « XuMHus»» B yueOHOM IIaHe

B cootBercTBuM ¢ DepepanbHBIM roCy1apCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM OCHOBHOI'O 00IIero o0pa3oBaHusl yueOHBIH npeaMeT «XuMus»
BXOJIUT B IpeAMETHYI0 001acTh «EcTecTBEeHHOHAYUHbIE TPEAMETH) U SBIISETCS 0043aTEIbHBIM ISl U3YUYEHUSI.

Y4eOHbIM MIaHOM Ha e€ h3ydeHue oTBeieHo 136 yueOHbIX 4acoB — 10 2 4 B HeJleNo B 8§ U 9 Kitaccax COOTBETCTBEHHO.



2. Conep:xkaHue y4eOHOr0 npeaMeTa «XuMHs»

8 KJIACC
IlepBoHava/bHBIEe XMMHYECKHE IIOHATHS

[Ipenmer xumuu. Porv xumuu 6 scusnu uenogexka. Tena u BemectBa. PU3MUECKHE CBOWCTBA BELIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB. Xumus 6
cucmeme Hayk. Yucteie BemectBa W cMmecu. CrmocoObl pasneneHust cmeceid. [IpaBmia OezomacHoro oOpaiieHHs C BEIIECTBAMH U J1TAOOPaTOPHBIM
o0opynoBanueM. [lonsamue 0 Memooax no3HAHUs 8 XUMUU.

ATOMBI U MOJIEKYJIbl. XMMHUECKHUE 3JIE€MEHTHI. 3HAKU (CUMBOJIbI) XUMUYECKHUX 3JeMeHTOB. OTHOCUTENbHAs aTroMHas macca. [IpocTeie U cioXKHbIE
BEILECTBA. ATOMHO- MOJIEKYJISIPHOE YUEHHE.

Xumuyeckas Gopmyna. BaneHTHOCT, aTOMOB XUMUYECKHX AJIEMEHTOB. 3akoH  nocmosaucmea cocmaga gewjecms. OTHOCUTENbHAST MOJICKYIISIpHAsS
Macca. MaccoBasi  J10JIsI XUMHUYECKOTO 3JIEMEHTA B COEIMHEHUH.
duznyeckue U XUMUYECKUE SBICHUS. XUMHMUecKas peakuus. [Ipu3Haku XMMHMUECKHUX peakUMid. YPaBHEHMsS] XMMHUYECKHX peakiuil. 3aKOH COXpaHEHUs
Macchl BemecTB. Kiraccuukanmsi XdaMUYIeCKUX Peakiuil (COSTMHCHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

XVUMUYECKUH 3KCIEPUMEHT: 3HAKOMCTBO C XMMHMUECKOH IOCYJIOW, C IMpaBWiIaMHu pabOThl B JlaopaTopuu U HpuéMaMu oOpaleHus ¢ J1abopaTOpHBIM
000pyIOBaHUEM; N3YUYEHHUE U OMHCaHUe (PU3NIECKUX CBOMCTB 00pA3I[0B HEOPraHMUYECKUX BEIIECTB; HaOMroneHne (u3ndeckux (IUIaBICHHE BOCKA, TasHUE
JbJa, pacTHpaHHe caxapa B CTYyNKE, KUIEHHWE M KOHJIEHCAMs BOAbI) M XHWMHUYECKUX (TOpEHUE CBEYH, MPOKAJIMBAHHWE MEIHON  IMPOBOJIOKH,
B3aMMOJICIICTBME MeJla C KHUCJIOTOM) SBJIEHUH, HaONIOJIeHMe M ONMCAaHUEe MPU3HAKOB MPOTEKaHMS XUMMUYECKHX peakuui (paszjoKeHue caxapa,
B3aMMO/JICUCTBUE CEPHOI KHCIIOTHI C XJIOPHIOM Oapusi, pasnoxeHue ruapokcuna meau (I1) mpu HarpeBaHuu, B3auMOJAEHCTBHE kKejle3a C pACTBOPOM COIH
menu (II));u3yueHne cnoco0oOB paszeneHus cMecedl (C MOMOIIbI0 MarHUTa, GUIBTPOBaHUE, BBIIAPUBAHHE, AUCTHILIALMS, XpoMaTorpadus), IpoBeieHUEe
OYHUCTKH IOBAapEHHON COJM; HAOIIOIEHUE U ONMCAaHUE Pe3yIbTaTOB MPOBEIEHHS OIbITA, WIITIOCTPUPYIOIIET0 3aKOH COXPAaHEHMs MACChl; CO3JaHNe MOETei
MOJIEKYJI (IIapOCTEP>KHEBBIX ).

Ba:xHeiimue npeacraBuTe M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bozayxa. Kuciaopon — sneMeHT M HpocToe BeulecTBO. HaxoxaeHue Kuciopoaa B Mpupoie, (pusudeckue u
XUMHUYECKHE CBOMCTBAa. Peakunuu TOpeHHs MNpPOCTBHIX U CIOXKHBIX BemecTB. CrocoObl MOMy4eHHs] KHUCIOpoJa B JIAOOpaTOPUU U MPOMBILULIEHHOCHIU.
[Tpumenenue kucnopoaa. [Tonstue o6 okcugax. Kpyropopot kucinoposa B npupoze. O30 — aniomponHas MoOu@pukayus KUciopood.

Tennosoti 2¢hghexm xumuueckou peaxyuu, mepmoxumudeckue yYpagHeHus, d5K30- U DSHIAOTEPMUYECKUE pEaKIUH. Toniugo. y2oib U Memat.
3acpsasnenue 6030yxa, ycunieHue napHuKo8o2o s¢hghexma, pazpyuieHue 030H08020 CIOS.

Bomopon — »snmemeHT W mpocTtoe BemiecTBo. HaxokaeHue Bojopoja B Hpupoze, pU3MUECKHe M XUMHUYECKHe CBOICTBa (Ha MpHuMepe
B3aMMOJICHCTBHS C HEMETAIJIaMH MOKCHIaMU METaJNIOB), IPUMEHEHHE, cnocobwl nonyyenus. [loustue o kucnortax u coisx. KonnuectBo Bemectsa. Mosib.
Mounsiprass macca. 3akoH ABoraapo. MomsipHblld 00BEM Ta30B. PacueTsl mo xumuueckoi dhopmyse. PacdeTsl MacCOBOM T0JIM XUMUYECKOTO JIECMEHTA B
COETMHEHUH, KOJINYEeCTBA BEIIECTBA, MOJIIPHONM MacChl, MOJISIPHOTO 00beMa ra30B. Pacy€rhl Mo XMMUYECKUM YPaBHEHUSIM.



Quzuueckue ceoticmea 600vl. Boma. Ee cocraB, crpoeHue W MoOJeKynbl. Boda kax pacmeopumens. PactBopbl. [lonsamue O HacvbluyeHHbIX U
HeHacvlujenHvlx pacmeopax. llonamue pacmeopumocmu geujecms 6 6ooe. Pacuer MaccOBOM JI0JIM BEILECTBA B pacTBOpE (NPOLIEHTHAs KOHLEHTpALUs).
MaccoBast 10J1 BELLIECTBA B pacTBOPE.

Xumuueckue ceoucmea 600vl (paznodcenue, peakyuu ¢ Hampuem, OKCUOOM Kanibyus, okcuoom cepwl (IV) peakyuu c memaniamu, KUCIOMHbIMU U
ocHosHbIMU okcudamu). Tlonsamue 06 ocnosanusx. Ponbs pacmeopog 6 npupode u 6 scusnu uenogexa. Kpyeosopomeoowl 6 npupode. 3arpsizHeHHE IPUPOTHBIX
Boj. OXpaHa U OUYMCTKA IPUPOIHBIX BOI.

Baxneiimue kinaccbl Heoprannueckux coenunenuil. Knaccupukanusaeopranndeckux coequHeHnit. OKCuapl: cocTaB, Kiaccuukanus (KHUCIOTHbIE,
OCHOBHEBIC, am@pomepuvle, Hecoreobpazylowue - Ha npumepe oxcuoa yerepooa (II) u oxcuoa azoma (1)), momenxnamypa. Ilonyuenue u XUMHYECKHE
CBOICTBa OKCUJIOB (B3aMMOJCHCTBHE C BOJOM, KHcnoTaMu, Ienoyamu). OcHoBanus. Knaccudukaius ocHOBaHU: IIEIOYN U HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBanumii. @u3ndyeckue 1 XUMUYECKHE CBOMCTBA OCHOBAHUH (B3aMMO/ICHCTBUE C OKCHJIAMU HEMETAJUIOB, KUCIOTaMU, COJSIMK). [lonyuenue
OCHOBAHUIL.

Kucnotsl: cocras, kiaccudukarys, HOMCHKIATYpa, GU3NUSCKUE W XUMUYCCKHE CBOWCTBA (B3aMMOJICHCTBHE C METAJUIAMU, OCHOBHBIMH OKCHJIAMH,
OCHOBAHUSIMU, COJISIMU, Ha TPUMEPE COJITHOW M CEPHOU KHUCIOT), cnocobdwl nonyyenus. Psan aktuBHoctu metaimioB H. H. bekeroa. Conu (cpemnue):
HOMEHKJIATypa COJICH, cnocoObl IOMyYeHHS, B3aMMOJICHCTBHE COJICH ¢ METaIaMH, KUCIOTaMH, IEI0YaMH U COJISIMU, IPUMEHEHUE.

[Tonstre 00 amMpOTEpHBIX THAPOKCHAAX (HA MPUMEPE IMHKA U ATIOMUHUS). XUMUHECKUE CBOUCMBA (83aumMooeticmeue ¢ KUCIOMAamu U weiodamu,
PasnodiceHue npu Hazpesanuu) u noaydenue.

l'eneTnueckass CBsI3b MEXAY KjlaccaMd  HEOPraHWYECKHX  COEQUHEHUU. ['eHeTHuecKue psjbl.

XYUMHUYECKUN SKCIIEPUMEHT: KayeCTBEHHOE ONpENEICHUE COACpPKAHUSA KHUCIOpPOAAa B BO3JYyXE; IMOJIYyYEHHE U HM3YyUYEHHE CBOMCTB KHCIOPOJA;
HaOJII0/IEHUE B3aUMOJICHCTBUSL BELIECTB C KUCJIOPOJIOM U YCJIOBHMS BO3SHUKHOBEHMSI W IpPEKpalleHHs ropeHus (moxapa); 03HaKOMIIEHHE C 00paslaMu
OKCHUJIOB M OIHMCAHHE WX CBOMCTB; TOJYYCHHE U H3y4eHHE CBOMCTB BoOJOpoja (ropeHue); HabmtoneHue oOpaslloB BEIIECTB KOJWYECTBOM | MOJb;
UCCJIeIOBaHNE OCOOCHHOCTEN pPACTBOPEHHUS BEIIECTB C PA3IHMYHONM PACTBOPUMOCTBHIO; TMPUTOTOBIIEHHE PACTBOPOB C OINPEACIEHHOW MAacCOBOM OJIeH
pPacTBOPEHHOTO BEIIECTBA; B3aUMOJICHCTBUE BOJBl C METalylaMd (HaTpUeM M KajblueM) (BO3MOXKHO HCIIOJIb30BAHME BHUJIEOMATEPHAIIOB); OIpENEICHHE
pacTBOPOB KHUCIOT M WIENOYed C IMOMOIIBI0 WHIUKATOPOB; HCCIEAOBaHHWE OOpPA3I[OB HEOPTaHMUYECKUX BEIISCTB Pa3lIMYHBIX KJIAcCOB; HAOIIOJCHHE
M3MEHEHHUsI OKPACKH WHAMKATOPOB B paCTBOPAX KHCIOT U IIENOYCi; n3ydeHue B3auMoaericteus okcuaa menu(Il) ¢ pacTBopom cepHON KUCIOTHI, KUCIOT C
METaJUIaMH, PEeaKUUid HeUTpanu3aluu; IMOJy4YeHHUE HEePACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOrO0 MeTajlla APYIMM U3 pacTBOpa COJU; PEIICHHE
SKCIEPUMEHTAIbHBIX33/1a4 110 TeMe «BakHel1ne Kiacchl HEOPTaHMUECKUX COCTUHEHUI.

Iepuonuyeckuii 3akoH u Ilepuoagmueckasi cucrema xumudeckux 3jemeHToB . U. MengeneeBa. Crpoenne aroMoB. XHMMHUYECKAsl CBSA3b.
OKuCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PEAKIINH.

[lepBbie monbITKH Ki1accuUKaMi XUMUYECKUX 371eMEeHTOB. [ToHsTHE O Ipynmax CXOAHBIX 37€MEHTOB (IIE€JIOYHBIE U IIEIO0YHO3EMEIbHbIE METaLIIbI,
raJIOTeHbI, UHEPTHBIC Ta3bl). DnemMeHmbl, Komopvle 00pazyrom ampomephvie OKCUObL U SUOPOKCUODL.

[Tepnonnueckuit 3akoH. Ilepmommueckass cucrema xumuueckux dnemeHToB J[. M. MenneneeBa. KopoTkonepuoanas u onunHonepuooHas
dopmsl [leproanueckoit cucrembl xumuueckux snemMenToB J. M. Menneneesa. Ilepuosst u rpynmnbl. @u3ndeckuii CMBICI TOPSIIKOBOTO HOMEpPa, HOMEPOB



nepuoja U rpymIbl SJIeMEHTa.

Crpoenue aromoB. CocTaB aTOMHBIX sifep. M3omonsl. DneKTpoHbl. CTPOCHHE AJIEKTPOHHBIX 000JI0YEeK aTOMOB MEPBhIX 20 XUMHUYECKHX 3JIEMCHTOB
IIepuonnueckoit cucremel JI. M. MeHnneneeBa. XapakTepucTUKa XMMHMYECKOIO JJIEMEHTA IO €ro nosiokeHuro B llepuommueckon cucreme [l .
Meneneesa.

3axkoHomepHOCMU UBMEHEHUSI CBOUICME DTIEMEHMO8 MALbIX NePUOO08 U 2NIABHLIX NOOSPYNN, 6 3ABUCUMOCTIU OM AMOMHO20 (NOPAOK08020) HOMeEpa
3nauenue Ilepuoouuecrkoeo 3axona u Ilepuoouueckoil cucmemvl XUMUYLECKUX DeMEHMO8 O passumus Hayku u npakmuxu. /]. U. Menoenees — yuémniii u
2PANCOAHUH.

Xumuyeckass cBsi3b. KoBasieHTHass  (MOJisipHasT W HEMOJIApHAsl)  CBSI3b. DIEKMPOOMPUYAMENbHOCHb AMOMO8 XUMUUECKUX I/IeMEHMO8.
HNounHas cBs3b.

Crenenb okucienus. OKUCIUTETFHO-BOCCTAHOBUTENbHBIE peakinu. [Iporiecchl OKUCIeHHs U BOCCTaHOBICHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKUI HKCIIEPUMEHT: U3y4eHHe 0Opa3lOB BEIIECTB METAJUIOB U HEMETAJUIOB; B3aUMOJICHCTBUE T'MJIPOKCH/Ia LIMHKA C paCTBOpAaMHU KHUCIIOT U
11eJI04ei; IPOBEJCHUE ONBITOB, WITIOCTPUPYIOLIUX PUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIXpEAKIIUH (TOpEeHUE, peakLuu Pa3jIoKEeHUs, COETUHEHMS).
Me:xnpeameTHble CBS3U

Peanmzanust MeXIpeIMETHBIX CBSI3€H MPH M3YUYEHUM XMMHH B 8 Kilacce OCYIIECTBISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSITUIA, TAKH MMOHSATHH, ABISIOMIUXCS CHCTEMHBIMH ISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO- HAYYHOTO IIHKJIA.

OO01ue ecTecTBeHHO-HAYYHbIE TTOHITHS: HAYYHBIN (DaKT, TUTIOTE3a, TeOpHs, 3aKOH, aHAIN3, CUHTE3, KIacCHU(pUKaIKs, TEPUOAUYHOCTb, HAOIIOICHHE,
SKCHEPUMEHT, MOJEIUPOBAHNE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®duznka: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TONbI, PAaJUOAKTUBHOCTh, MOJIEKYJIA, AJIEKTPUUYECKUN 3aps]l, BEIIECTBO,
TEN0, 00bEM, arperaTHOE COCTOSTHUE BEIECTBA, Ta3, (pU3MYECKHe BEIWYHMHBI, €IWHUIBI U3MEPEHUs, KOCMOC, IIJIaHeThl, 3BE3/1bl, CoHIIE.
buonorus: gporocuntes, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpAIbI, TOPHBIEC MTOPOJIBI, TMOJE3HBIEUCKOMIaeMbI€, TOTUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BelIIeCTBO H XHMHYECKasA peaKlus

[Tepuonnueckuii 3akoH. Ilepuomumueckas cucrema xumuudeckux aneMeHtoB [[. M. MengeneeBa. CTpoeHue atoMoB. 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB XMMHUUYECKHX DJIEMEHTOB MEPBBIX TPEX MEPHOJOB, KaJIMsl, KAJIbLMSI U UX COCIMHEHHM B COOTBETCTBUHU C IOJIOKEHHUEM JIIEMEHTOB B
[Tepuoanueckoii cucremMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUJbl XUMUYECKON CBS3H. THUNBI KPUCTAIUIMUECKUX PEMIETOK, 3A6UCUMOCMb CEOUCE Beuiecmsea om muna Kpucmaiiuieckou
Pewmémru u 8U0a XUMUYECKOU CEA3U.

Krnaccudukanus u HOMEHKIIaTypa HEOPraHUYECKUX BEIECTB (MEXAYyHApOHas U TpUBHAJIbHAs). XUMUYECKUE CBOMCTBA BEIIECTB, OTHOCAIINXCS K
Pa3IUYHBIM KJlaccaM HEOPraHMYECKUX COSAMHEHUMN, TeHeTHYeCKasl CBsI3b HEOPTaHUYECKUX BEILECTB.

Knaccudukanus XUMHUECKUX peakuuid MO pa3lnyHbIM HpHU3HAKaM ([0 YUCIYy U COCTaBy YYacCTBYIOIIMX B pPEAKIHUU BEIIECTB, MO TEIIOBOMY



a¢dekTy, 0 M3MEHEHHIO CTEIeHEel OKUCICHHUS XUMHYECKHX JJIEMEHTOB, IO 0OpamumMocmu, no y4acmur Kamaiuzamopa). IK30- U dHIOTEPMHUUECKUEC
peakuu. TepmoxumuiecKue ypasHeHus.

Ilonamue o ckopocmu xumuyeckoul peakyuu. [lonamue 06 obpamumvlx u Heobpamumvlx Xumuyeckux peaxyusax. Ilonamue o comoceHHviX U
eemepozcennvix peakyusax. [lonamue o xumuueckom pasnosecuu. CmeujeHue Xumuueckozo pasnosecus. Paxmopwl, eruauue Ha CKOPOCMb XUMUYECKOU
peaxyuu u NOI0NCeHUe XUMULECKO20 PABHOBECUSL.

OKHCIIUTEbHO-BOCCTAHOBUTEIIBHBIC PEAKIMK, SJICKTPOHHBIH 0alaHC OKHCIMTEIbHO-BOCCTAHOBHUTEIbHOU peakuuu. CoOCTaBieHHE YpaBHEHHN
OKHUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHii C UCIIOIb30BAHMEM METO/Ia JICKTPOHHOTO OaslaHca.

Teopust ANEKTPONTUTHICCKON AUCCOLMANNY. DICKTPOIUTUYCCKAsT UCCOLMAINS. DJICKTPOIUTHl U HEANEKTPOIUThl. KaTnoHbl, aHHOHBL. Mexanusm
ouccoyuayuy 8ewecmsc pasiuyHbIMu 8U0amMU Xumuieckot ceasu. Ilonamue o cmenenu ouccoyuayuu. CUIbHBICH CIa0BIE SIEKTPOIUTHIL.

Peakuun moHHOro oOMeHa. YCJIOBHS MPOTEKAHUS Peakiuil HOHHOro oOMeHa 10 KoHma. [ToiHble U COKpall€HHBIC MOHHBIC YPABHEHHUS PEaKIIM.
XMMHUYECKHEe CBOWCTBA KUCIIOT, OCHOBAaHUI M COJICH B CBEeTE NPENCTaBICHUI 00 sieKTposmThudeckoi nuccormanmu. Cpena pactBopa. KauecTBeHHBIE
peaKkMu Ha KaTHOHBI M aHUOHBI: XJOPUA-, OPOMUJI-, HOAUA-, Cyib(daT-, KapOOHAT-, CHIIUKAT-, (ochaT- aHHOHBI; THIPOKCU-UOHBI;, KATHOHBI aMMOHHS,
MarHusi, KaJbIs, aTFOMUHHS, Kene3a (2+) u (3+),menu (2+), MHKa, MPUCYTCTBYIOLIME B BOJAHBIX pacTBOpaXx.

XUMUYECKUI IKCIIEPUMEHT: O3HAKOMJICHHE C MOJCISIMU KPUCTALITMYSCKUX PEHIETOK HEOPraHMYECKUX BELIECTB — METAUIOB M HEMETAJUIOB
(rpaduTa M anmasza), CIIOKHBIX BELIECTB (XJIOpHIA HATPHsI); UCCICAOBAHUE 3aBHCHMOCTH CKOPOCTH XMMHYECKOH PEaKIUH OT BO3ICHUCTBUS PA3IMYHBIX
(aKTOpOB; HCCIETOBaHUE IEKTPONPOBOJTHOCTH PACTBOPOB BELIECTB, MpPOIECCa AMCCOLHMALNU KHCIOT, IIENOYed W cojeld (BO3MOXKHO HCIOJIb30BaHHE
BU/ICOMATEPHAIIOB); TIPOBEJCHUE OIBITOB, WJUIIOCTPUPYIOMIMX MPU3HAKK MPOTEKaHHWs PeakIuii MOHHOro oOMeHa (0Opa3oBaHME Oca/Ka, BBHIJICICHHE rasa,
00pa3oBaHUE BOJIBI); OMBITOB, HIUTIOCTPUPYIOUIMX MPHUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIMi (TOpEHHE, PEaKIuu Pa3IoKeHHs, COSTUHEHUS);
pacro3HaBaHHe HEOPraHMUECKHUX BEUIECTB C TIOMOIIIBIO KAYeCTBEHHBIX PEAKIIMil HAa HOHBI, PEIIICHUE YKCIIEPUMEHTAILHBIX 3a71a4.

HemeTaibl 1 MX COeTHHEHMSI

OO0r1as xapakTepucTuKa raioreHoB. OCOOCHHOCTH CTPOCHUS AaTOMOB, XapaKTepPHbIC CTereHH OKMcIeHUs. CTpoeHHe U (U3MUECKHE CBOWCTBA MTPOCTHIX
BEIIIECTB
— TaJIOTEHOB. XMMHUYECKHE CBOWMCTBA Ha NpHMEpe XJopa (B3aMMOJCHCTBHE C METaUlaMH, HEMETalLIlaMd — BOJOPOJOM M KHCIOPOJIOM, W/el04dMU).
XnopoBogopon. ConsHasg KHCIOTa, XMMHYECKHE CBOICTBa, noayueHue, TIPUMEHEHHME. /lelicmeue Xaopa u Xi0po6ooopoodd HA Op2aHusM 4enogexd.
Baxkneiime Xopuapl 1 UX HaAX0XKJICHUE B IPUPOJIE.

OOmas xapakTepucTuka 31eMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOSHHS aTOMOB KHCJIOPOJIa U CePhl. XapaKTePHbIC CTENEHN OKUCIICHHS.

Ctpoenue u (U3MUECKHE CBOWCTBA MPOCTHIX BEHIECTB — KUCIOPOJAa M Cepbl. AJUIOTPOINHBIE MOAMMDUKAIMUA KHCIOpOJa U Cepbl. XUMHUYCCKUE
CBOICTBa cephl (B3aUMOJCHCTBIE C Hememaniamu — BOJOPOJIOM H KUCIOPOJIOM, METAUIAMH, KOHYEHMPUPOBAHHbLIMU A30MHOU U CEPHOU KUCIOMAMU).
CepoBogopox: cTpoeHHe, (U3MYECKUE W XUMHYECKHE CBOMCTBa (KUCIOTHBIE M BOCCTAHOBHTEIBHBIC CBOWMCTBA). OKCHABI Cepbl Kak IPEICTABHTEIH
KUCJIOTHBIX OKCHIOB. CepHasi KHCiIoTa: (PM3MYECKHe W XUMUYeckrne cBoicTBa (oOmme u crienuduueckne). Cou CepHOW KHCIOTHI, KAYeCTBEHHAS PEaKIusl
Ha cyibdaT-uoH. CepHucTas KHCIOTa. Xumuueckue peakyuu, iexcawue 8 0CHO8e NPOMbBIUIEHHO20 CRocoba nonyueHus cepHoll kuciomel. HaxoxneHue
cepbl U e€ coequHeHuil B mpupoxe. [IpumeHeHue cepsl U ee COeqUMHEHHH BOBITY M B NPOMBIIUICHHOCTH. Xumuyeckoe 3azpasnenue oKpyicaiowell cpeovl



COCOUHEHUAMU cepbl (KUCTOMHbBLE Q0HCOU, 3aCPAZHEHUE 8030YXA U B0O0EMOB), CNOCOObL €20 NPEOOMEPALeHUSL.

OOm1ast xapakTeprcTuKa 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOSHHSI aTOMOBa30Ta U Gochopa, XapaKTepHbIe CTEIICHH OKUCIICHUSL.

A30T, pacupocTpaHeHue B HpUpozae, (U3UUYECKHE U XUMHUYECKHE CBOMCTBA (B3aMMOJACHCTBHE C METAJUIAMU M HEMETaulaMH - KHCJIOPOJOM H
Bostoposiom). KpyroBopor asora B mpupone. AMMHUak: (pu3nyYecKHe M XUMHUYECKHE CBONCTBAa (OKHCIIEHHE, OCHOBHBIE CBOWCTBAa BOJHOI'O pPacTBOpA),
nonyuenue 1 npuMeHerne. Colnu aMMOHUS: COCTaB, (pU3MUECKUE W XUMHUYECKHE CBOWCTBA (pa3iioKEHHE, B3aMMOACWCTBHUE CO IEI0YaMH), IPUMEHEHHUE.
KauecTtBeHHast peakiiusi Ha MOHBI aMMOHUS. A30THas KHUCJOTa, €€ pu3NUecKue U XMMHYecKue cBoicTBa (o0mme u cneunduueckue), noayuenue. Hurpatsl
(paznoxxenue). Azotuctas kucioTa. Vcrnonbp30BaHue HUTPATOB U COJIE aMMOHHSI B KaUYeCTBE MUHEPAIbHBIX yIOOpeHHH. Xumuueckoe 3aepsazneHue
OKpYdIcaroujeli cpedvl COeOUHEHUAMU a30Ma (KUCTOMHbBLE 00HCOU, 3ACPAZHEHUE 8030VXA,NOUELL U BOOOEMOS).

dochop, amromponnvie moouguxayuu Gocghopa, GuU3HUECKHE M XUMUYCCKHE CBOMCTBA (B3aMMOJCHUCTBHE C MeETaUIaMH, HEMETaUIaMH,
KOHYEHMPUPOBAHHbIMU azomHoul u ceprou kucromamu). Oxcun dpocdopa (V), oprodochophast kuciaoTa: Gpu3nIecKue ¥ XMMUIECCKUE CBOWCTBA, noyyeHue.
Ionamue o munepanvbHvix YOoopeHusax: numpamsol u pocghamul. Ilonsmue o komniexcuvix yooopenusx. O0Imas XxapaKTepUCTHKA dJIeMeHTOB [V A-rpymibl.
OCOOEHHOCTH CTPOCHHSI aTOMOB YIJIepo/ia U KpeMHUs. BaJeHTHOCTh U XapaKTepHbIE CTEIIEHN OKHCICHHS aTOMOB YIiiepojia u KpeMHus. Pacpoctpanenue
yriiepojia B IPUPO/Ie, XapaKTEPHBIE CTENICHU OKHUCIICHHUS.

Yrnepon, amorpornHeie Moaudukanuu (rpadut, aiMas), GU3NIeCKHe W XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aUMOICUCTBHE C METAJIIAMH,
HEMETAJUIAMU, KOHYEHMPUPOBAHHBIMU A30MHOL U cepHoli kucriomamu). Ancopouus. Kpyrosopot yrinepona B npupoje. OKkcuasl yriepoaa, ux Gpuzndeckue
U XMMHUYECKUE CBOMCTBA, MOJyYeHHE U NPUMEHEHHE, AeHCTBIE Ha OPraHU3M 4YeJIOBEKa. JKolozuyeckue npobremsl, cesasanHvle ¢ okcuoom yenepooa(lV);
eunomesa 2100a1bH020 NOMeENIeHUs KIUMAma, napHuxKosslii s¢hghexm. YTOIbHASA KUCIOTA U €€ CONU, UX PU3NYECKHEe U XUMUYECKIE CBOWCTBA, nOIyYeHUe U
npumenenue. KauecTBeHHas peakius Ha kapOoHAT-uOHBI. Vcronbp3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, POMBIIINIEHHOCTH U CETbCKOM XO3SIICTBE.

OO6mwme mpencraBiieHus 00 OCOOCHHOCTAX COCTaBa M CTPOEHHUs OPraHMYECKUX COCAMHEHHWH yriepoja (Ha MpuMepe MeTaHa, dTUJIEHA, ITaHOoJa,
YKCYCHOU KHUCIOTHL. MIX cocmag u xumuueckoe cmpoenue. Knaccugpuxayus opeanuueckux eeuwjecms. IloHsiTe 0 OMOJOTHUECKH BaXKHBIX BEIIECTBAX: )KHUPAX,
Oenkax, yriieBoiax — U MX POJIU B KU3HU YelIOBeKa. MamepuanvbHoe eOUHCMB0 OP2AHUYeCKUX U HeOP2AHUYECKUX COeOUHEHULL.

Kpemunii, ero ¢usudeckne ¥ XMMHUYECKHE CBOWCTBA (Ha MpHUMEpE B3aMMOACWCTBHUS C METAUNIAaMH W HEMETAJUIaMH), noJyueHue U TIPUMEHEHHE.
Coeounenus kpemuus 6 npupooe. Obwue npedcmagnenus 06 okcuoe kpemuusa(lV) u xpemnuesoii xkuciome. Cunuxamol, usuyeckue u Xumuieckue
ceolicmea, nonyuenue U npuMeHeHue 6 Oblmy, NPOMbIUIEHHOCMU (8 MEeOUYUHCKOU, DJIeKMPOHHOU, CIMpoumenvHou u op.). Badscueliwue cmpoumenvhvle
Mamepuansl: Kepamukd, cmekio, yemenm, bemon, scenezooemon. IIpobremvl 6€30nacHo20 UCNONbIOBANHUA CIPOUMENLHBIX MAMEPUATIO8 8 NOBCEOHEGHOU
HCUSHU.

XUMUYECKUH SKCIIEPUMEHT: U3yuyeHHe 00paslloB HEOPTraHMYECKHX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI; IPOBEJCHHE KaYeCTBEHHBIX peaklUil Ha
XJIOPU/I-MOHBI ¥ HaONIO/IEeHNE TPU3HAKOB WX TMPOTEKAHUS; OIBITHI, OTpa)karomue (QU3NYECKHe W XUMHUYECKHE CBOWCTBA TaJOTCHOB W WX COCAMHEHUI
(BO3MOXXHO HCIIOJIb30BAaHUE BHJICOMATEPHAIOB); O3HAKOMJICHHE C oOpasllaMH XJIOpPUIOB (TaJOTE€HHUIOB); O3HAKOMJICHHE C O0O0pa3laMu cepbl U e
COEMHEHUSIMU (BO3MOXKHO HCIIOJIb30BaHKUE BUIEOMATEPHAIOB); HAOII0/IEHUE Tpoliecca O0YTIIMBaHUS caxapa Mo JeiCTBHeM KOHIEHTPUPOBAHHON CepHON
KHUCJIOTBI; U3y4YE€HUE XMMHUECKUX CBOMCTB Pa30aBIIEHHON CEPHOM KHUCIIOTHI, MPOBEICHNE KaueCTBEHHOM peakluy Ha cylb(aT-uoH U HabJtoieHne pU3HaKa
e€ MpoTeKaHMs; 03HAKOMJICHHE ¢ (PU3NUECKUMHU CBOMCTBaMU a30Ta, Gpochopa U UX COeTUHEHUN (BO3MOKHO UCIIOIb30BaHUE BHIEOMATEPUANIOB), 0Opa3laMu



a30THBIX B (HOCHOPHBIX YI0OpEHUH; MOJydYeHUEe aMMHaKa U U3yYeHHUE €T0 CBOMCTB; MPOBECHNE KAYECTBEHHBIX PEaKIMii Ha NOH aMMOHUSA B GocdaT-uOH U
U3Yy4YEHUE NIPU3HAKOB MX IPOTEKaHUs, B3aUMOAECUCTBUE KOHLIEHTPUPOBAHHON a30THOM KUCIIOTHI ¢ MEbIO (BO3MOXHO HCIOJB30BaHUE BUAECOMATEPUAIIOB);
U3y4eHHE MOJIeNIeH KPUCTAIMUECKUX PEIIETOK anMasa, TpauTa; 03HaKOMJICHHE C IPOLIECCOM a/IcOPOLIMU PACTBOPEHHBIXBEUIECTB AKTUBUPOBAHHBIM YTIIEM
U YCTPOMCTBOM MPOTHBOra3a; MOJYyYEHUE YIIIEKHCIIOro ra3a U U3yueHHe ero CBOMCTB; IMPOBEICHIE KaUeCTBEHHBIX PEaKkIiii Ha KapOOHAT- M CHIIMKAT-UOHbI
U U3yu€HUE NPU3HAKOB UX MPOTEKAHUS; O3HAKOMJIEHHE C MPOAYKLHEH CHIMKAaTHOM IPOMBIIIIEHHOCTH; PELIEHUE SKCIIEPUMEHTAJIbHBIX 3a7ad IO TEME
«Baxxnelme HeMeTauIbl U UX COEIUHEHUS.

MeTayibl M MX COeTUHEHHUS

OO0mas xapakTepucTUKa XUMHUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAHUHU UX MoyioxkeHus B [leproanueckoil cucreMe XUMHUYECKUX 3JIEMEHTOB
. U. MenneneeBa u crpoenus atoMmoB. CTpoeHue MeTauioB. MeTamuinueckas CBsI3b U METAJUIMUECKash KPUCTAIIMYECKasi peHIéTka. DIEeKTPOXUMUYECKHIMA
psA HampshKeHH MeTauioB. Du3ndeckue M XUMUYECKHE CBOMCTBA METaUIOB (B3aMMOJACHMCTBHE C KHUCIOPOAOM, BOAOH, KucioTamu). Obwue cnocobwl
noayuenus memannog. [lonamue o Kopposuu memannos, OCHO8Hble Cnocoobl 3awumol ux om kopposuu. Cniagvl (cmanv, 4y2yH, OOPATIOMUHUL, OPOH3A) U
ux npumerenue 6 6bimy U NPOMbIULTIEHHOCIU.

[[lenounbie meTamibl: nojoxkeHue B Ilepronnueckoit cucreme xumudeckux sneMeHToB [[. M. Menpeneesa; crpoenne aromoB. HaxoxaeHue B
npupoje. Pu3ndeckuen XUMUIECKIE CBOMCTBA (Ha mpuMepe HaTpus U Kainus). OKCUIBI U TUAPOKCHIBI HATPUSA U Kanud. [I[puMeHeHne MeTOYHbIX METaIOB
U UX COCIUHEHUHN.

[{enouyHO3eMeNbHBIE METAUIBI MArHUH U Kalbluii: osoxeHue B [lepuoanueckoiicucreMe xumuyeckux annemMenToB /. 1. MenneneeBa; ctpoeHne ux
aTOMOB; HaxOXAeHHEB Tpupoje. Puznueckue U XMMHUECKHUE CBOWCTBA MarHus U Kajiblus. BaxkHeilmme coequHeHus Kanblus (OKCUI, THAPOKCHU, COJIH).
JKécmkocmsb 600vl u cnocodwvl e€ycmpanerus.

AsnroMuHMI: TIoN0KeHue B llepumoamyeckoil cucreme xuMuueckux 3iieMeHTOB [[. M. MeHneneeBa; CTpoe€HHE aTOMa; HAXOXKIECHUE B MPHUPOJE.
duznyeckue 1 XUMUYECKHE CBOMCTBA aJIFOMUHMSI. AM(OTEpHbIE CBOWCTBA OKCUA U THJIPOKCH/Ia AITFOMUHHUSL.

Kenezo: nonoxenne B Ilepuognmueckoit cucreme xumudeckux snemeHToB Jl. M. MeHneneeBa; CTpoeHHE aTOMa; HaXO0XKJIACHUE B MPUPOJIE.
duznyeckue M XMMUYECKHE CBOMCTBa jkeje3a (B3aMMOJAEWCTBHE C MeTaUlaMM, KHCIOoTaMu U coisiMu). Oxcupbl, rugpokcuasl u conu sxenesa(ll) u
xene3a(Ill): cocras, cBoWCTBA U noxyueHue.

XUMHUYECKUH IKCTIEPUMEHT: O3HAKOMIICHHE ¢ 00pa3llaMH METAIJIOB U CIUIABOB, MX (DM3MUYECKUMH CBOMCTBAMH; M3yY€HHUE PE3YyJIbTaTOB KOPPO3UHU
METaJUIOB (BO3MO>KHO HCIIOJIb30BaHUE BUAEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOCHCTBUS OKCHJA KaJbIMsI W HATPUS C BOJIOM (BO3ZMOXKHO MCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB); MCCIIEJOBAHME CBOMCTB JKECTKOM BOJBI; INpOILlECCa TOPEHUS XKelle3a B KHUCIOpOAE (BO3MOYKHO MCIIOJIB30BaHHE BHUAECOMATEPUATIOB);
MIPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEaKINil Ha HOHBI (MarHusl, Kajablus, alfoMuHUs, nuHKa, xene3a(ll) u xenesza(Ill), mexau(1l)); nabmronenue u
ONMCAaHUE TPOIIECCOB OKpAIllMBaHUS IUJIAMEHM HOHAMM HATpus, Kajlus M KaiblMs (BO3MOXHO MCIIOJNBb30BaHHE BHUAEOMATEPUANIOB); HCCIIEIOBAHUE
aM(OTEepHBIX CBOMCTB THUAPOKCHAA AJTIOMHHMS M THIPOKCHIA LMHKA; pEUIeHHE AKCIEPUMEHTAIbHBIX 3a7ad mo Teme «BakHeimme MmeTamuibl U HX
COETUHEHUS.



Xumusn u okpyxycarowan cpeoa
Hosvie mamepuanvl u mexnonocuu. Bewecmea u mamepuanvl 8 no6CeOHesHOU HCU3HU Yenoseka. Xumus u 300poeve. bezonacnoe ucnonvszosanue
sewecms u Xumudeckux peaxkyuti 6 owvimy. Ilepsas nomowp npu xXumuueckux oxcozaxu ompasnenusx. OcHo8bl IKOI02UYECKOU SPAMOMHOCHIU.
Xumuueckoe 3acpsasHenue oxpycaroujeli cpeovl (npeoenvhas oonycmumas KoHyenmpayus eewjecms — IIJ[K). Ponv xumuu 6 peuwtenuu 3K0102UYECKUX
npooem.
IIpupoonvie ucmounuxu yeneeo000po0os (yeoib, npupooHslll 2a3, Hepms), NPOOYKMbL UX NepepadomKu, uUx poisb 8 OblMYy U NPOMbIULIEHHOCMU.
Xumuueckutl SKCnepumeHm: uzyyeHue oopa3yos Mamepuanos (Cmekio, CnIagbl Memaios, NoIUMepHble Mamepuavl).
MexnpeaMeTHbIe CBA3U
Peanuzanust MeXnpeaAMETHBIX CBA3EH MpPU U3yUYEHUU XMMHUU B 9 Kilacce OCYIIECTBISETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAKU TOHATHUH, SIBJISIOLIUXCS CUCTEMHBIMU JJIS OTACIIBHBIX IPEAMETOB €CTECTBEHHO- HAYYHOTO LIMKJIA.
OOmme ecTecTBEHHO-HAYYHBIC MMOHITHS: HAyYHBIN (PaKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAJIN3, CHHTE3, KIACCU(PHUKAIHS, TEPUOTUIHOCTh, HAOIIOICHHE,
IKCIIEPUMEHT, MOACTHUPOBAHNE, H3MEPEHHE, MOJICITb, SIBJICHUE, TAPHUKOBBIN 2(P(EKT, TEXHOJIOTHS, MAaTEPHAIIBL.
®duszuka: Marepusi, aToM, IEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOMbI, PaIUOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUI 3apsijl, IPOBOJAHUKH,
HOJIYTIPOBOJIHUKHU, TUAJIEKTPUKHU, (POTOIIEMEHT, BEIIECTBO, TE€IO0, 00BbEM, arperaTHOE COCTOSIHUE BEILIECTBA,ra3, pacTBOpP, paCTBOPUMOCTb, KpUCTAINYECKas
peméTka, CruiaBbl, PU3NYECKUEBETMUNHBI, SAMHHUIIBI U3MEPEHHSI, KOCMUYECKOE ITPOCTPAHCTBO, MIaHEeTh, 3BE3/1b1, CONHIIE.
buonorus: porocuntes, 1pixanue, buocdepa, sKocUcTEMa, MUHEPATIbHBIE YI00PEHUS, MUKPO3JIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHbBIC BELIECTBA.
I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIE TOPO/IbI, MTOJIE3HBIEMCKONIaeMbIe, TOIUIMBO, BOJAHbIE PECYPCHI.
IIpumepHbIe TEMBI NIPAKTHYECKUX padoT:
1. JTabopaTtopHoe 000pyI0OBaHWE U TIPUEMBI obparenus ¢ HuM. [IpaBuna Oe3omacHON PabOThI B XMMHYECKOW J1TaOOpaTOpPUH.
2. OumcTKa 3arps3HEHHON TTOBapEHHOW COJIH.
3. Ilpu3Haku MpoTeKaHWsI XUMUYECKUX PEaKIHiA.
4. Tlony4yeHue KMCI0pOia U U3yYEHHUE €TO CBOICTB.
5. [lomy4yeHue BoJOpoa U U3y4eHHE ero CBOMCTB.
6. [IpuroToBieHne pacTBOPOB C ONPENEICHHON MaccOBOW J10Jiell pacTBOPEHHOTIOBEILECTBA.
7. PemeHne sKCIepUMEHTAIBHBIX 3a/a4 MO TeMe «OCHOBHBIE KJIaCChl HEOPraHUYECKHUX COCTUHEHUI.
8. Peakuuu noHHOro ooMeHa.
9. KavecTBeHHBIE peakIy HA HOHBI B PaCTBOPE.
10. [Tony4yenne aMMuaka M U3y4eHHE €ro CBONCTB.
11. TTomydenue yriieKuciaoro ra3a i u3y4eHue ero CBOMCTB.
12. Pemenue skciepuMeHTANbHBIX 3a1a4 o Teme «Hemeramisl 1V — VIl rpynm nuux coennHeHU».
13. Pemienue sxcriepuMeHTAIBHBIX 3a7a4 MO TeMe «MeTaulbl U UX COeAUHEHUS.
[Ipu mpoBeaeHUU NPAKTUUECKOH pabOTHl KaXIblii ee ATall BhImonHsAeTcs ooydaromumucs ¢ 3IIP BMecTe ¢ yunreneM u mox ero pykosoactsom. Ha



JIOCKE 00s13aTeJIbHO BBIBEIIMBAIOTCS MPABUIIa TEXHUKH OE30MIaCHOCTH, COOTBETCTBYIONINE JAaHHOMY BHIy PaOOTHI, TAaeTcs MpPaBWIIbHAS 3auch GOpMYT H
yKa3bIBaeTCs I1IeNb MpoBeneHus paboTsl. [Ipm HEOOXOAMMOCTH IaeTcsi BU3YaJbHBIH aJTOPUTM BBIMOJHEHMS 3alaHUS. DTO CIIOCOOCTBYET OCO3HAHHIO
00y4aromKUMUCS BBITIOTHIAEMBIX JICHCTBHIA U TOIYYEHHOTO Pe3yybTaTa.

3. [lnanupyemble pe3yabTaThl 0CBOEHHUsI y4eOHOI0 MpeIMeTa

B memom pesynbrarel ocBoeHusi oOywaromumucs ¢ 3[IP ydeOHoro mnpeamera «XuMHsS» COBHAJAIOT C pe3yibTaTaMu NPUMEPHOH pabodeid
IporpaMMbl  OCHOBHOTIO o011ero oopazoBanus. Harbonee 3HaYUMBIMU SIBIISIOTCSA:
JIMYHOCTHBIE PE3YJIBTATBI:
-MOTHUBAIUs K 00yUEHUIO U IeJIeHAIPaBICHHOM M03HABATENbHON ACSITEIFHOCTH; YCTAHOBKA Ha OCMBICIICHUE JIMYHOTO OIbITa, HAOMIOJACHUN 3a
XUMHYECKUMH HSKCIIEPUMEHTaMU;
-OpUEHTAIlM Ha TMpaBWia HHAUBUIAYATbHOTO W KOJUICKTHBHOTO OE€30MaCHOTO IMOBEJACHUS MpPH B3aUMOJCHCTBUM C XUMHUYECKMMU BEIIECTBAMH U
COCTMHCHUSIMU;
-IIPAKTHYECKOE M3y4eHHE Npodeccuii u TpyAa pa3IUdHOrO poja, B TOM YHUCIEC Ha OCHOBE NMPUMEHEHHUS M3y4aeMOoro MPEeIMETHOrO 3HaHWs (Hampumep,
7a00paHT XMMHUYECKOT0 aHAIN3a);
yBa)KCHUE K TPYAY U pe3yJibTaTaM TPYA0BOl 1€ TEIbHOCTH;
-TOTOBHOCTh K OCO3HAHHOMY IOCTPOCHMIO NaNbHEWIIeH WHAMBHAYAIbHON TpaeKTOpUH 00pa3oBaHUS Ha OCHOBE OPUEHTHPOBKHU B MHUpe mpodeccuit u
npo(hecCHOHANBHBIX MPEANOYTCHHIA, YBAKUTEIHHOTO OTHOIICHUS K TPYAY;
-0CO3HaHHE CBOETO MOBEICHHUS C TOYKHU 3PEHHSI ONACHOCTH MJIM O€30MaCHOCTH ISl €05l WIIH [T OKPYKAIOIIHX;
-OCHOBBI JKOJIOTUYECKON KYJIBTYPhl, COOTBETCTBYIOLEH COBPEMEHHOMY YPOBHIO JKOJIOTMYECKOTO MBIIUIEHUS, MPUOOPETEHHE OIbITa IKOJIOTUYECKU
OPUEHTHPOBAHHOMN MPAKTUUYECKOMN ACATEIHHOCTU B )KU3HEHHBIX CUTYAIUSX;
-OCO3HAHHE TIOCJIC/ICTBUA U HETPUSATHE BPEAHBIX MPHUBBIUEK (YIMOTpPEOICHUs aIKOrojsi, HAPKOTUKOB, KypeHUs) U UHBIX (HOpM Bpeaa it (GU3UIECKOTO U
MICUXHUYECKOTO 3/]0POBbS;
-IPUHSATUE PELICHUI B )KU3HEHHOW CUTYaIlMU HAa OCHOBE MEPEHOCA MOJIYYCHHBIX B X0/I¢ 00Y4YeHUS 3HAHUH B aKTYAIbHYIO CUTYAIIUIO, BOCTIOTHATH Ae(DUIIUT
uHpOpMaLnu;

-TOTOBHOCTH OTOMPATh M UCIIOJIB30BATh HY>KHYIO HH(GOPMAIUIO B COOTBETCTBUU C KOHTEKCTOM KHU3HEHHOW CUTYaIUH.

METANPEAMETHBIE PE3YJIBTATDBI
Osnadenue ynugepcanibHblMu Y4eOHbIMU NO3HABAMETbHOIMU OCUCMBUAMU:
-BBISIBJISITH TIPUYMHBI U CJICACTBUS TIPOCTHIX XUMUYECKUX SIBIICHUI;
-OCYILECTBIISTh CPAaBHEHHE, KIACCU(DUKAIINIO XUMHUYECKHUX BEIIECTB 10 33JaHHBIM OCHOBAHMSIM U KPUTEPUSIM ISl YKA3aHHBIX JJOTHYECKHUX OIepalyii;
-CTPOUTH JIOTHUECKOE CYXJACHUE MOCIe MPeBapUTEIHLHOTO aHaIN3a, BKIIOYAIOIIee yCTaHOBJIEHNE TPUUYNHHO-CIIEICTBEHHBIX CBS3EH;
-BBISBIIATH ACPUIUTH MH(DOpPMALMK, JaHHBIX, HEOOXOAMMBIX JUIsl pEIIeHUs] MOCTABJICHHOM 3a1a4u;



-1peoOpa3oBbIBaTh MHPOPMAIIUIO U3 OJHOTO BHJA B IPYroil (TaOIMUIly B TEKCT U IIp.);

-C03/1aBaTh, IPUMEHATh U Pe0OPa30BbIBATH 3HAKM U CHMBOJIBI, MOJICIIM U CXEMBbI IS peIICHHs yYeOHBIX M TO3HABATENIBHBIX 33/1a4 C IIOMOUIBIO M1Earora;
-C TIOMOIIBIO TIe/Iarora MPOBOJUTh XMMUYECKHUIA OIBIT, HECTIOXKHBIN SKCIIEPUMEHT, I YCTAaHOBJICHUS 0COOCHHOCTEH 00beKTa U3y4eHUs], TPUUYNHHO-
CJIEJICTBEHHBIX CBSI3€UH 3aBUCUMOCTEH 00EKTOB MEXy COOOM;

-C MOMOMUIBIO MEAArora Wik CaMoCTOSTENbHO (OPMYINPOBATH 0000IIEHNUS U BBIBOIBI IO PE3yJbTaTaM MPOBEACHHOTO HAOIIOICHHS, OIIBITA;
-IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE XUMUYECKHUX MPOLIECCOB U UX MOCIEICTBUS;

-MCKaTh WU 0TOMpaTh HH(GOPMAIIUIO WK JIAHHBIE U3 UCTOUYHUKOB C YYETOM IMPEAJIOKEHHOM yueOHOM 3a/1auu U 3aJaHHBIX KPUTEPHUEB.

OBiageHne yHUBEPCAIbHBIMHU YUeOHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

-OpraHu30BbIBaTh Y4eOHOE B3aUMOJICHCTBUE B TPYIIIE (OMpeaessaTh O0IIMe [eNH, pacipeeNaTh POIH, JOTOBApUBATLCS APYT C IPYTOM U T. 1.).

-C IOMOMUIBIO NIEAAr0ra WK CAMOCTOSITENIbHO COCTABIISITh YCTHBIE M IMCbMEHHBIE TEKCTHI C UCIIOIb30BAaHUEM WJUIIOCTPATUBHBIX MaTEepHaJIOB AJIs
BBICTYIUIEHUS NEpe] ayIuTOpuei;

-OpraHU30BbIBATh y4eOHOE COTPYJHHYECTBO M COBMECTHYIO JIEITEILHOCTh C YUUTENIEM U CBEPCTHUKAMHU; pab0TaTh HHAUBUIYaJIbHO U B TPYIIE: HAXOAUTh
o011ee penieHre u pa3peniatb KOHQIMKTH HA OCHOBE COTJIACOBAHUS TIO3UIIUI M yueTa HHTEPECOB; (hOPMYIHPOBATH, APTYMEHTUPOBATh U OTCTAMBATH CBOE
MHEHHUE;

-OIICHUBATh KAUeCTBO CBOETO BKJIa/la B OOIIUI NMPOJAYKT, IPUHUMATh U Pa3eisaTh OTBETCTBEHHOCTh U MPOSIBIIATH TOTOBHOCTH K MPEJOCTABICHUIO OTUETa
nepe rpymnmomu.

OBiageHne yHMBePCAJIbHBIMU Y4eOHBIMH PEryJIATHBHBIMHU AeHCTBUAMM:

-00HapY>KUBATh U POPMYITUPOBATH YICOHYIO MPOOIIEMY, OTIPEEIATh 1eIbyueOHOM NI TeIbHOCTH;

-BJIaJIETh OCHOBAaMH CaMOKOHTPOJISI, CAMOOLIEHKH, IPUHSTHS PEILIEHUH U OCYILIECTBICHNUS OCOZHAHHOTO BbIOOpa B yueOHOM M MMO3HAaBATEIbHON
NeSITEIIbHOCTH;

-COOTHOCHUTH CBOU JEMCTBUSI C IJIAHUPYEMBIMU PE3YyIbTaTaMU, OCYIIECTBIIATH KOHTPOJIb CBOEH JEATEIbHOCTH B ITPOLIECCE TOCTHXKEHUS pe3ybTaTa,
OTIpeNIeNIATh CIIOCOOBI AEUCTBHUI B paMKax MPEAIOKEHHBIX YCIOBUI U TpeOOBaHU, KOPPEKTUPOBATHCBOM JIEHCTBUS B COOTBETCTBUHU C U3MEHSIOLIEHCS
CUTyaluen;

-JlaBaTh AJCKBaTHYIO OLICHKY CUTYallUU U MpeasaraTh IUIaH €€ U3MEHEHHs; IPeABUIETh TPYAHOCTH, KOTOPbIEe MOTYT BOZHUKHYTh MIPU PELICHUH Y4eOHOM
3a/1a4u;

-[IOHUMAaTh MPUYHHBI, IO KOTOPBIM HE ObUT JOCTUTHYT TPeOyeMbIi pe3yiabTaT JesTeIbHOCTH, ONPEAENISITh TO3UTUBHbBIE H3MEHEHUSI U HallpaBJICHUS,
TpeOyromue nanpHenteit paboThr;

-0CO3HaHHO OTHOCHUTHCS K IPYTOMY YEJIOBEKY, €r0 MHEHHUIO.



INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mpenMeTHBIX pe3yJabTaTOB MO OCBOCHHUIO 0053aTENBHOTO COAEP)KAaHUS, YCTAaHOBJICHHOTO MAHHOW MpUMEpHOW pabdoueil mporpaMmoit,
BBIJICJISAIOT: HAYYHbIC 3HAHUS, YMEHUS U CIOCOOBI JACHCTBHM, crieruduyueckue A yueOHOro mpeaMera
«XUMUAY», BUABI ACATEIBHOCTH IO TOJYYECHUIO HOBOTO 3HAHUS, €r0 MHTEPIpPETAIMH, PeoOpa30BaHUIO0 U MPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX
CUTYaLUsX:

MMPEACTABIICHUE O 3aKOHOMCPHOCTAX W IIO3HABACMOCTHU SIBJICHHUI npupoabl, IOHNMAHUE 00BEKTUBHOM 3HAYMMOCTH OCHOB XMMHUYECKOH HAayKH KakK obOnacTu
COBPECMCHHOT'O CCTCCTBO3HAHHA, KOMIIOHCHTA 061116171 KYJIBTYPbI H HpaKTH‘ICCKOﬁ ACATCIIBHOCTH YCJIOBEKAa B YCIOBHUAX COBPEMCHHOI'O 06H_I€CTBa;
IIOHUMAaHHUEC MECTaXUMHUU CPCIU APYTUX €CTCCTBCHHBIX HAYK;

BJIaJICHHE OCHOBAMH IMOHATUIHOTO amapaTra i CAMBOJIMYECKOTO sI3bIKa XMMUU JUIICOCTaBJICHUs (DOPMYJT HEOPraHMYECKUX BEIIECTB, YPABHCHUN XMMUYECKUX
peaxiuii (C ormopoi Ha aJropuT™ y4eOHbBIX ICHCTBHIA); BilajeHue OCHOBaMU XuMuueckoi HoMeHKIaTypsl (IUPAC 1 TpuBHanbHON) U yMEHHE HCITOIb30BATh
eI perreHus yaeOHO-TT03HABATEIBHBIX 33/1a4 C TIOMOIIBIO YYUTEIIST; YMEHHUE HCIIOIh30BaTh MOJICIH ISl OOBSICHCHHSI CTPOCHUST aTOMOB M MOJICKYJI TIO
QITOPUTMY C OIIOPOH Ha OTPEICIICHNUS;

IIPEACTABIICHUE O CUCTEME XUMHUYECKMX 3HAHUNM M yMEHHME C IIOMOIIBI0 YYMUTENs IPUMEHATb CHCTEMY XHUMHUYECKMX 3HAHMW I yCTaHOBJICHUS
B3aMMOCBS3€M MEXJy M3y4YEeHHbIM MAaTE€pHAJIOM M IPU MOJTYYEHUM HOBBIX 3HaHMM, a TaKK€ B IPOIIECCE BBIOJIHEHUS Y4€OHBIX 3a/laHui U MpHU pabote ¢
MCTOYHUKAMU XMMHUUYECKOHN HH(pOpMaIUK, KOTOpasi BKIOYAEeT:

-BOXXHEHUIINE XUMHWUYECKUE TOHATHSA: XUMMUYECKUN JJIEMEHT, aTOM, MOJIEKYJIA, BEIIECTBO, IIPOCTOE U CIIOKHOE BELIECTBO, OJHOPOAHAS U HEOIHOPOJHAs
CMeCh, OTHOCUTEJIbHBIC ATOMHAs U MOJIEKYJIIpPHAs MaccChbl, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAasl Macca, MOJIAPHBINA 00BEM, OKCHJ], KUCIIOTa, OCHOBAHUE,
coJb (CpedHsis), XUMUYECKasi peakiusi, peakMi COeAMHEHUS, PeaKkIMM Pa3IoKEHHsI, Peaklu 3aMelleHHs, peakliud oOMeHa, TeroBoi 3¢dekT peakuuy,
JK30- U DHAOTEPMHUYECKUE DPEAKLUU, PACTBOP, MACCOBAs JO0JII XUMUYECKOIO JJIEMEHTA B COCIMHEHMHM, MaccoBas IOJIsI U IPOLICHTHAs KOHLICHTPaLUs
BEIIECTBa B PacTBOPE, AJIPO aTOMa, MIEKTPUUECKUI CIIOM aToMa, aToMHasi OpOuTallb, paJuyc aToMa, BaJICHTHOCTh, CTENIEHb OKHUCIEHMS, XMMUUYECKasl CBS3b,
AJEKTPOOTPHULIATENLHOCTD, MOJSPHAs U HENOJSIpHAs KOBAJIEHTHAs! CBS3b, MOHHAS CBA3b, METAJNIMYECKas CBs3b, KPUCTAJUIMYECKAas pELIeTKa (aTomHas,
MOHHAsI, METAJJIMYeCcKasi, MOJIEKYJISIpHasi), UOH, KaTHOH, aHHWOH, AJIEKTPOJIUT M HE DIJIEKTPOIUT, AJIEKTPOJIUTHYECKAs JUCCOLMALMS, PEAKIMH HOHHOTO
o0MeHa, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE pEAKLWU, OKUCIUTEIh W BOCCTAHOBUTEIb, OKHCIIEHME W BOCCTAaHOBJIEHHUE, JJIEKTPOJIU3, XUMHUYECKOE
paBHOBecHe, oOpaTHMble M HEOOpaTHMble peakIUH, CKOPOCTh XMMHYECKOH peaklMu, KaTalu3aTop, mpeaeiabHo nomyctumas koHuentparus (I11K),
KOPPO3Hs METAJIOB, CIUIABBI,

-OCHOBOIIOJIararoIIfe 3aKOHbI XUMHUHU: 3aKOH COXpaHeHus Macchl, [lepnoanuecknii 3akoH /1. 1. MenneneeBa, 3aK0H IMOCTOSIHCTBA COCTaBa, 3aKOH ABOrajpo;
-TEOPUU XUMHUH: aTOMHO-MOJIEKYJISIPHAsE TEOPHsl, TEOPHsL IIEKTPOJIUTUYECKON NUCCOLMALMM, a TAK)KE IIPEACTABICHHUS O HAay4HbIX METOAAaX IIO3HAHW, B
TOM YHCJIE SKCIIEPUMEHTAIBHBIX U TEOPETUUYECKUX METOJAX MCCIECOBAaHMUS BEIIECTB U N3yYEHUs XUMHUECKUX PEaKIIHA;

MPEJICTABICHUE O TMEPHUOJUYECKON 3aBUCUMOCTH CBONCTB XMMHUYECKHUX JJIEMEHTOB (paJnyCc aToMa, 3JIEKTPOOTPULATENbHOCTH), MPOCTHIX M CIIOKHBIX
BEIIECTB OT IOJIOKEHUS >JIeMeHTOB B Ileproanueckoil cucreme (B MajiblX MEpUOJaX U TJIABHBIX MOJATPYINAX) U AJIEKTPOHHOIO CTPOCHMSI aTOMa; YMEHHE
OOBSCHATH CBS3b MOJIOXKEHHUS d7eMeHTa B [leproanueckoil cuctemMe ¢ YMCIOBBIMU XapaKTEPUCTHKAMU CTPOCHHSI aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB U



3apsij sapa, olliee YUCiIo AJIEKTPOHOB), paclpeieNieHUEM IEKTPOHOB M0 IHEPreTUYECKUM YPOBHSM aTOMOB MEPBBIX TPEX MEPUOAOB, KU U KaJbIUs;
KJIaccu(UIMpPOBaTh XMMUYECKHE JIEMEHTHI C OTIOPOI Ha orpeieieHus] PU3NIECKOT0 CMbICa HU(POBBIX TaHHBIX NEPUOTUIECKON TaOIHUIIBI;

yMEHHUE KJIacCu(UIMPOBATh XUMHUUYECKUE SJIEMEHThI, HEOPIraHUYECKHUE BEIECTBA U XMMHUYECKUE PEAKIMH C OMOPOH HA CXEMBI; ONPENENATh BAJICHTHOCTh H
CTEIIEHb OKUCJICHUS XUMUYECKHUX 3JIEMEHTOB, BUJ XMMUYECKON CBS3U U THUIl KPUCTAUIMYECKOU CTPYKTYPBI B COCUHEHUSX, 3aps/l MOHA, XapaKTep Cpelsl B
BOJIHBIX PACTBOpPAX BEIIECTB (KUCIOT, OCHOBAHUIT ), OKUCIUTENh M BOCCTAHOBUTEINBIIO ITOPUTMY YUEOHBIX AEHCTBHIA,

YMEHHE XapaKTepU30BaTh C OMOPO HA CXeMy (PU3NYECKUE U XUMUYECKUE CBOMCTBA MPOCTHIX BEHIECTB (KUCIOPOI, 030H, BOAOPO/, TpaduT, ainmas, KpeMHUH,
a3ot, Gocdop, cepa, XJI0p, HATPUH, KAITUil, MArHUH, KalbIIUi, aTFOMHHUH, )KEJIE30)H CIOXKHBIX BEIICCTB, B TOM YHCIIE MX BOJHBIX PAaCTBOPOB (BO/A, aMMHAK,
XJIOPOBOIOPO/I, CEPOBOIOPO/I, OKCHIBI U THAPOKCH IbI MeTalIoB | - IIA rpymm, amomunus, meau (1), munka, xenesa (11 u II), okeuast yraepoaa (11 u V),
kpemuus (IV), azota u docdopa (III u V), ceprt (IV u VI), cepuucras, cepnas, a3oTucrtasi, a3otHas, (ocdopHas, yroibHas, KpeMHUEBAs KHCIOTa U HX
COJIM); OIKCHIBATh C ONIOPOM Ha TUIAH M KJIFOUEBBIC CIIOBA; YMEHUE IPOTHO3UPOBATh U XapaKTEPH30BaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTaBa U
CTPOCHHS TIOCJIC MPEABAPUTEIFHOTO aHAJM3a IO PYKOBOJCTBOM IIearora, MPUMEHEHUE BEIIECTB B 3aBHUCHMOCTH OT HMX CBOWMCTB, BO3MOXXHOCTH
MPOTEKAHUS XUMUYCCKUX TMPEBPANICHUN B PAa3IMYHBIX YCIOBHUSX, BIUSHUEC BEIISCTB M XMMHUYCCKUX IPOIICCCOB HA OPTaHM3M YEIIOBEKA M OKPYKAIOIIYIO
IPUPOIHYIO Cpeay;

YMEHHE COCTABJISITH 1O 00pasily, cxeMme, allTOPUTMY YYEeOHBIX ACHCTBHI MOJCKYJSPHBIC U MOHHBIC YPaBHEHHS Peakiuidi (B TOM YHCIIC PEaKIUid MOHHOTO
oOMeHa ¥ OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKINi), HJUTFOCTPUPYIONUX XUMHYECKHE CBOMCTBA WM3YYCHHBIX KIIACCOB / TPYIT HEOPTAaHHMUECKUX
BEIIIECTB, a TAKXKe MOATBEPKIAIONINX TeHETHUYECKYIO B3aMOCBSA3b MKy HUMU;

YMEHHUE BBIUUCIATH OTHOCUTEIBHYIO MOJEKYJISIPHYIO U MOJIAPHYIO MacChl BEIECTB, MAaCCOBYIO JIOJIF0 XMMHUYECKOTO 3JIEMEHTa B COCJUHEHUHU, MACCOBYIO
JIOJTIO BEILIECTBA B PACTBOPE, KOJTUYECTBO BEIIECTBA U €T0 Maccy, 00BhEM ra3oB ¢ OMopoit Ha ol1Ire GopMYIIbl; YMEHUE MTPOBOAUTH PACUETHI MO YPAaBHEHUSIM
XUMHYECKHUX PeaKIMii U HaXOJUTh KOJMYECTBO BEIIECTBA, 00BEM U MACCy PEeareHTOB WJIM MPOIYKTOB PEAKIMH C OMOPOil Ha 00pasell, alropuT™M y4eOHBIX
JIEHCTBHIL,

BIIaJICHUE OCHOBHBIMH METOJaMH HAYYHOTO MO3HaHUs (HAOIOJCHUE, U3MEPEHNE, IKCIIEPUMEHT, MOJICTUPOBAHNE) TIPU U3YUCHUU BEIMIECTB U XUMHUYECKHUX
SIBJICHHI C OMOPOW Ha aJITOPUTM YYEOHBIX NEUCTBHUI; yMEeHHE cHOopMyIHpoBaTh MPoOIEeMy U MPEATIOKUTD ITyTH €€ PEIICHUS C IIOMOIIIBIO TIeflarora; 3HaHUe
OCHOB 0€30macHOMPa0OTHI ¢ XUMHUYECKMMHU BEIIECTBAMH, XUMHUECKOU MOCYI0M U JTabOpaTOPHBIM 000PYI0BaHUEM;

HAJIMYUE TIPAKTUYCCKUX HABBIKOB IUIAHUPOBAHHA W OCYIICCTBIICHHA CICAYIOIINUX XUMHYCCKUX OKCIICPUMCHTOB II0A PYKOBOJACTBOM YUHUTCIA C
O6CY)K,Z[CHI/ICM Ij1aHa pa6OTLI nJIn COCTAaBJICHUEM Ta6J'II/II_IBIZ
-U3y4YCHHUC U OITMCAHUC (1)I/I3I/I‘-ICCKI/IX CBOICTB BCIICCTB,



-03HaKOMJIEHHE ¢ (U3NYECKUMU U XUMHUUYECKUMHU  SIBIICHUSMU;

-OMBITHI, HWJUTFOCTPUPYIONTUE MPU3HAKH MPOTCKAHUS XUMUYECKHUX PEAKIUi; HW3YYCHHE CIIOCOOOB pa3IeNeHUs CMECeH;

-MIOJTyYEHUE KUCIOPO/Ia U U3YYEHHUE €r0 CBOMCTB;OJyYeHUE BOJOPOa U U3yUEHHE €ro CBOMCTB;

-MIOJTyYEHHUE YTIIEKUCIIOrO ra3a v U3y4yeHue ero CBOMCTB;MOJIy4YeHIE aMMHUaKa U U3YyYEHUE €ro CBOMCTB;

-IIPUTOTOBJICHUE PACTBOPOB C OMPEICICHHON MacCOBOM JOJIEH pPACTBOPEHHOI'O BEIECTBA;

-HccreIoBaHue U OIMCAaHUE  CBOWCTB  HEOPraHUYECKUX BEUIECTB  Pa3IMYHBIXKIIACCOB;

-pUMEHEHNEe MHAWKATOpOB (JIakMyca, METHIOpaHka u (eHondranenna) JsionpeeieHus XxapakTepa cpeibl B pacTBOpax KUCJIOT U MIEI0Yei;
-U3y4YeHHNE B3aUMOJICHCTBUS KUCIIOT C METAJUIAMH, OKCHJIaMU METAJZIOB PACTBOPHUMBIMU M HEPACTBOPUMBIMU OCHOBAHUSIMHU, COJISIMU;

-[I0JTy4€HHE HEPACTBOPUMBIX OCHOBaHUI;

-BBITECHEHHE OJIHOTO METaJUIa APYTUM U3 PacTBOpA COJIH;

-hcclieJoBaHnuEe aM()OTEPHBIX CBOMCTB THAPOKCHIOB AIIOMUHUS U IIUHKA,

-pelieHue YKCIIEPUMEHTANBHBIX 3a7a4 1o TeMe  «OCHOBHBIE KJIACCHl HEOPTaHMYECKUX COCTUHEHUN;

-pelieHne HKCIePUMEHTAIBHBIX 3aa4 110 TEME «INEKTPOTUTHYECKAS JTUCCOIUALIUS;

-pelieHne SKCIEepPUMEHTAIBHBIX 3a71a4 Mo TeMe «BaxxHelime HeMeTalabl U MXCOSAMHEHUS;

-pelIeHrne YKCIEePUMEHTaIbHBIX 33/1au M0 TeMe «BaxxHeillre MeTamibl ¥ UXCOSTUHEHUS,

-XUMUYECKUE IKCIIEPUMEHTHI, HILTIOCTPUPYIONINE MTPU3HAKU MPOTEKAHUS peaKIIMHHOHHOTO 0OMEHa;

-Ka4eCTBEHHbIE PEaKI[MU Ha MPHUCYTCTBYIONINE B BOJHBIX PACTBOPAX HOHBL: XJIOPHUI-, OpOMUA-, HOOUA-, cynbdat-, pocdar-, kapOOHAT-, CUITUKAT-AaHHUOHBI,
THPOKCH/I-UOHBI, KATHOHBI aMMOHHSI, MATHUS, KaJIbIINs, ATFOMUHHUS, jKkene3a (2+) wkenesa (3+), meaun (2+), uHKa;

-YMEHHUE MPECTABIATh PE3YNIbTAThl SKCIIEPUMEHTA B (JOPME BBIBOJIOB, JOKA3aTEIbCTB, TPa(KOB U TaOJIUII U BBISBISATH YMITUPUIECKHUE 3aKOHOMEPHOCTH;

BIIJICHUE TpaBWJaMUd O€30MacHOTO OOpallleHHs C BEIIECTBAMH, HCIOJIb3YEMBIMU B TOBCEIHEBHOW KM3HU, a TaKXKe IMpaBUJIaMU TOBEACHHUS B IIEJISIX
cOEpEKEHUsI 3I0POBBSI U OKPYXKAIOIIEH MPUPOIHON Cpeibl; TOHMMaHuE Bpea (0MacHOCTH) BO3/ICUCTBHS Ha JKUBBIE OPTaHU3MbI ONPEIEICHHBIX BEIIECTB, a
TaK)Xe CII0COO0B YMEHBIIICHUSI M TIPEIOTBPAIICHUS KX BPEHOTO BO3/ICHCTBHSI; TOHMMaHUE 3HAYEHUS KUPOB, OCTTKOB, YIIEBOIOB ISl OpraHU3Ma YEIOBEKa;

BJIaJICHUE OCHOBAaMH XMMHYECKOH I'PaMOTHOCTH, BKIIIOYAIOIIEH yMEHHE MpPaBUJIBHO HCIOJIb30BAaTh M3YyYCHHBIE BEIIECTBA M MaTepHajbl (B TOM 4YHCIIE,
MHUHEpaJIbHbIe YA0OpEHHsI, METaUIbl M CIUIABbI, POIYKTHI epepaboTKH MPUPOJHBIX HCTOYHHUKOB YIITIEBOJIOPOIOB (YIJis, MPUPOAHOTO ra3a, HeTH) B ObITY,
CEJIbCKOM XO3SIICTBE, Ha IPOU3BOJICTBE; YMEHUE IIPUBOJUTH IPUMEPHIITIPABUIIBHOTO MCIIOIb30BaHMS U3YUEHHBIX BEILIECTB U MAaTEPHAJIOB;

YMEHHUE YCTaHABIIMBATh CBSI3W MEXKIY PeabHO HAOII0JaCMbIMA XUMHUYCCKUMH SIBJICHHUSMHU M TPOILIECCAMHU, MPOUCXOMSANIMMUA B MaKpO- U MHUKPOMHUDE,
OOBSICHATh TPUYMHBI MHOTOOOpPAa3Hs BEIIECTB; YMEHHUE HMHTETPHUPOBATh XMMHUYECKUE 3HAHUS CO 3HAHHMSIMHU JIPYTHX YYEOHBIX MPEAMETOB C MOMOIIBIO
mearora;

npejcTaBicHre 0 cepax MpodeccHOHATBHON NEATSIBHOCTH, CBSI3aHHBIX ¢ XMMHEH W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHHSIX

XUMHYECKON HayKH; HallM4he OmbiTa paboThl C pPa3IMYHBIMU HCTOYHHUKAMU HH(OpMAalMU MO XUMHUHU (HAYYHO-TIOMYJSpHAs JIUTEparypa, CIOBapH,
CIPAaBOYHHMKH, HWHTEPHET-PECYPChI) C OMNOpPOM Ha ajIroOpUTM: yMEHHE OOBEKTHUBHO OICHMBATh HH(OPMALIMIO O BELIECTBaX, MX MPEBpAIICHUIX H



PaKTUYECKOM MPUMEHEHUHU.
TpeGoBannsi K MpeAMeTHBIM pe3yJbTAaTaM OCBOCHHUSI y4eOHOro mpeaMerTa
«Xumus», pacnpenejaeHHbIe 110 ToAaM 00y4eHust
Pesynbratel o rogam GopMyIupyroTCs 1Mo MPUHLUUIY JA00aBICHUS HOBBIX PE3YJbTAaTOB OT I0Jia K oy, y’Ke Ha3BaHHBIC B MPEIBIAYIINX I0JIaX MO3UILIUH,
KaK IpaBUJjIo, JOCIOBHO HE TOBTOPSIOTCS, HO YUUTHIBAOTCS (PE3YJAbTAaThl OUEPEIHOTO I'0/1a 110 YMOJIYAHHUIO BKIIFOUAIOT PE3YJIbTaThl IPEIBbIIYIIUX JIET).
8 KJIACC

PacKpbIBaTh CMBICII OCHOBHBIX XMMMUECKHUX IHOHSTHUH: aToM, MOJIEKYJIa, XUMUYECKHI 3JIEMEHT, MPOCTOE BELIECTBO, CIOXHOE BELIECTBO, CMECH
(omHOpOZHAS U HEOAHOPOJHAs), BAJIGHTHOCTb, OTHOCUTENIbHAS aTOMHAsl U MOJIEKYJISIpHAasi Macca,KOJIMYECTBO BELIECTBA, MOJIb, MOJIIpHAsl Macca, MaccoBas
JI0J1s1 XUMHUYECKOT0 3JIEMEHTa B COEIUHEHHMU, MOJISIPHBIH 00BEM, OKCHJ, KUCIOTa, OCHOBAHUE, COJIb, 2IEKMPOOMpUYamenbHOCmy, CTEIIEHb OKHUCIICHUS,
XUMHYECKass peakuus, KilacCU(UKalus peaklMid: peakluuu COEAMHEHUs, pPeakUUd pPas3JIoKEHHs, peaklUH 3aMeIleHHs, peakuuud OOMEHa, 3K30- U
9H/I0TEPMHUUECKUE PEAKLIUU; Meniosoll d¢gexm peakyuu, sIAPO aTOMa, JIEKTPOHHBINA CIOW aToMa, aTOMHasi OpOUTalb, PAJUyC aTOMa, XMMHUYECKasl CBS3b,
HOJIIpHasl M HETOJISIpHAsi KOBAJEHTHAas CBs3b, MOHHAs CBA3b, MOH, KATUOH, aHWOH, PACTBOP, MACCOBAs J0JIs BellleCcTBA (IIPOLEHTHAs] KOHLEHTpAaIus) B
pacTBope;

WLTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATHI (CM. M. 1) HIIPUMEHSTH ITU MOHATHS IIPU ONMUCAHNH BEIECTB U UX NPEBPAIICHHIA;

HCIOJIb30BaTh XMMUYECKYIO CHUMBOJIMKY JUIsl COCTaBJIEHUS (OPMYJ BELIECTB, MOJIEKYJISIPHBIX YPaBHEHHM XHMHUYECKUX DPEAKLMM, 3JIEKTPOHHOTO
Oaianca;

OIpeIeNIATh BaJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEAMHEHUSX; CTENEHb OKMCICHHS 3JIEMEHTOB B OMHAPHBIX COEJIMHEHMSX C OMOpOi Ha
OTIpeieNIeHus], B TOM YHUCIIe CTPYKTYPUPOBAaHHbIE; IPUHAIJIEKHOCTD BEIIECTB K ONpPeIeIEHHOMY KJIACCy COEMHEHUH Mo (GopMysaM; BUJ XUMHUYECKOM CBA3H
(KOBaJIeHTHAasl U MOHHAs) B HEOPTaHUYECKUX COCTUHECHUSX;

UMETH NPEJCTABIEHUE O CUCTEME XMMHUYECKHUX 3HAHWM, YMETh C MOMOILBIO YUUTENS NPUMEHATh CUCTEMY XMMHUUECKUX 3HAHWM, AJI YCTAHOBIICHUS
B3aMMOCBS3M MEXIy W3YYEHHBIM MaTepuajioM W IpPU IOJYyYEHHWU HOBBIX 3HAHHUI, a Takxke MHpu padoTe ¢ MCTOYHMKAMU XMMHUYECKON HHQpOpMAaIUHu.
OpueHTHpOBaThCS B MOHATHAX U ONEPUPOBATH UMH HAa 0a30BOM YpOBHE, IPUMEHSTH MPU BBHINOJIHEHUN y4eOHBIX 3a/laHUI U PEIIEeHUH pacuyeTHBIX 3ajjad C
OMOpON Ha aNrOpUTM Y4eOHBIX JEHCTBUN H3YUYEHHbIE 3aKOHBI U TEOPHH: 3aKOH coxpaHeHus Mmacchl, [lepmonuueckuii 3akon .M. MenneneeBa, 3axon
NOCMOAHCMBA COCMAsd, 3aKOH ABOraJapo; aTOMHO-MoJeKyyspHas Teopusi. COOTHOCUTh 00O3HaueHus, KOTopble umerorcss B tabnuue «llepuoanueckas
CUCTEMa XMMMUECKUX 371eMeHTOB [[. . MeHneneeBa» ¢ 4UCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsj sAapa,
o0I111ee YnCIIo 3JIEKTPOHOB U pacIipeielieHHe UX MO AJIEKTPOHHBIM CIIOSIM);

KJacCU(UIUPOBaTh XMMHUYECKHE HJIEMEHTHI; HEOPraHWYECKHE BEIIEeCTBA; XUMHUYECKUE peakiuH (M0 YMCIYy U COCTaBy yYacTBYIOIIMX B peaKIMu
BEIIIECTB, [0 TEIUIOBOMY 3(h(EKTy, 0 U3MEHEHMIO CTETIEHN OKHMCIICHUSI XUMHUYECKUX JIEMEHTOB) C OIIOPOH Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMUYECKHE CBOMCTBA BELIECTB Pa3IMUYHBIX KJIACCOB, MOJATBEPXk/Aas ONMMCAHUE NMPUMEPAMH MOJIEKYJIPHBIX
YpaBHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIUNA C ONTOPOM HA CXEMBI;



IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCMOCTH OT MX COCTaBa U CTPOEHUS; BO3MOXKHOCTH IPOTEKAHUS XMMHUUYECKHX IIPEBpaILeHHH
B PA3JIMYHBIX YCIOBUSX IOCIE MPEIBAPUTEIBLHOTO 00CYKIEHUS C I1E1arOrOM;

BBIUUCIIATE OTHOCUTEJIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MacChl BEIECTB; MACCOBYIO JIOJI0 XMMHYECKOTO 3JeMEHTa 1o (Gopmyre
COEJIMHEHUS; MAaCCOBYIO J0JII0 BELIECTBA B PACTBOPE; IPOBOAUTDH PACUETHI IO YPABHEHUIO XUMUYECKONW PEAKIIUH C OIIOPOM Ha aJITOPUTM;

MPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBbHOW AEATEIIbHOCTH — aHAJIU3 MCUHTE3, CpaBHEHHE, 0000IIeHuE,
cUCTeMaTH3amus, Kiaccupukanus, BBISIBICHHE  NPUYMHHO-CIEJACTBEHHBIX CBS3€H — IS HM3YyYCHHUsS] CBOMCTB BEIIECTB M
XUMHYECKUX PEaAKIUi; €CTECTBEHHO-HAyYHbIE METOABl IO3HAHUS —HAOJIOACHHE, W3MEpPEHUE, MOJICIIMPOBAHHUE,

9KCHEPUMEHT (peanbHblii U MbICIeHHbIl) TI0J PYKOBOACTBOM II€Jarora; cieioBaTh IpaBUiIaM IOJb30BaHUS XHMHYECKOM Iocynoll u
1a0opaTOpHbIM O0OpYJOBAaHMEM, a TaKXKe IpaBUIaM OOpallleHHs C BELIECTBAMH B COOTBETCTBUM C MHCTPYKLMSIMU IO BBIIOJIHEHUIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB I10 IMOJIYYEHUIO U COOMpPAHHUIO ra3000pa3HbIX BELIECTB (BOJOPOAAa M KUCIOPOJA), MPUTOTOBJICHUIO
pacTBOpPOB C ONpPENENEHHON MaccOBOHM J10Jied pacTBOPEHHOIO BELIECTBA; IUIAHUPOBAThb WU IMPOBOJUTH XUMHUYECKHE HKCHEPUMEHTHI I10
pacro3HaBaHUIO PACTBOPOB IIEIOYEH M KHCIOT C MOMOIMIBIO MHIMKATOPOB (JakMycC, (GpeHondTanientH, METHIOPAaHX U JIp.), TIOATBEPKIAFOIINX
KaueCTBEHHBIN COCTAB HEOPraHMYECKUX BELIECTB (KaueCTBEHHbIEPEAKIIMU HAa NOHBI) 0] PyKOBOJCTBOM II€JIarora.
9 KJIACC

PacKpbIBaTh CMBIC] OCHOBHBIX XMMHUECKHUX MOHATUN: XMMUYECKUI JIEMEHT, aTOM, MOJIEKYJIa, MOH, KATUOH, aHUOH, ITPOCTOE BELIECTBO,
CJIOXKHOE€ BEILECTBO, BaJEHTHOCTb, AJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHUCIEHHS, XMMHMUECKas PpEaKlHs, XMMHUYECKas CBS3b, MeEniogou
agppexm peaxyuu, MOIb, MOJISIPHBIM 00BEM, pacTBOD; MEKTPOIUTHI, HEINEKTPOIUTHI, DIEKTPOIUTHUYECKAsT AUCCOLMALUS, PEAKLIUH HOHHOTO
oOMeHa, KaTaau3aTop, Xumuueckoe pasHogecue, obpamumvie U Heobpamumbvie peaxyui, OKUCIUTEIbHO-BOCCTAHOBHUTEIbHbBIE PEAKIIMH,
OKHCITUTENb, BOCCTAHOBUTEINb, OKHCIIEHHE M BOCCTAHOBJIEHHE, aJUIOTPOINHUs, aM(POTEPHOCTh, XMMHUYECKas CBA3b (KOBAJEHTHas, HOHHafi,
METaJUINYecKast), KpUCTAJUIMYECKasl PEIIETKA, KOppO3us Memannos, CHiaebl, CKOPOCMb XUMUYECKOU peakyuu, TMPelebHO JOIyCTUMAas
koHueHTpauus (ITIK) Bemectsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKMX TOHSITUH (CM. M. 1) M MPUMEHSATH 3TH MOHSATHS MPH OMHUCAHWUHM BEIIECTB U UX

IIPEBPAILCHHUI;

UCIOJIb30BaTh 3HAKM M CHMBOJIBI JJIsi (PUKCALMU Pe3yIbTaTOB HAOIIOACHUMN,COCTABICHUS (POPMYJ BELIECTB M ypaBHEHMH XUMHUYECKUX
peaklMii, 3arnucu JaHHBIXyCIOBUH 3a7au. Mcrnonb3oBaTh 0003HaueHus, nMeromuecs B [lepuoauueckoii cucteMe 1 TabIuUIe pacCTBOPUMOCTH
KHCJIOT, OCHOBAHUI M COJIEW B BOJE IS BHINIOJHEHUS 33aJaHUM, ONPENENATh BAJIEHTHOCTb M CTENEHb OKHCIEHUS XUMUYECKUX AJIEMEHTOB B
COEIMHEHUAX PA3JINYHOIO COCTaBa; MPUHAAJIEKHOCTh BEIECTB K ONPEAEIEHHOMY KJIACCy COEAMHEHUN C ONIOPOM Ha ONPEEIIEHNUS, B TOM UUCIIE
CTPYKTYpUPOBAHHBIE; BHUJIbI XUMHUUECKON CBSA3M (KOBAJIECHTHAs, MOHHAs, METa/NInyeckas) B HEOPraHMYECKUX COEIMHEHUSX; 3apsj HOHa II0
XUMHYECKOH (OopMyIie; XapaKTep Cpebl B BOJHBIX PACTBOPAX KUCIIOT U LEI0UYEH, mun KpucmaniudecKkol peumémru KOHKPemnHo208euwecmasd,

packpeiBath cMbica Ilepuonndeckoro 3akona JI.M1. MenneneeBa u 1€MOHCTPUPOBATH €T0 IOHUMAHUE: ONUCHIEAMb U XAPAKMEPUZ08AMb



Tabanunyo Gopmy [lepuonndeckoit cucreMbl XMMUYECKUX 3JIEMEHTOB: pa3ivyaTh MOHATHS «TJ1aBHas moAarpymnmna (A-rpymmna)» U «io0ouHas
noarpynna (b-rpynma)», manble ¥ OOJbIINME NEPUOIBL;, COOMHOCUMb OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B TEPUOJMYECKONW Tabmiuie, C
YHUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB U 3apsA]l A1pa, 00ILIee YNUCIIO FIEKTPOHOB U pacipeieieHue
UX TIO DJEKTPOHHBIM CIOSIM); 00bACHAMb OOLIME 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB XMMHYECKHX 3JIEMEHTOB M HMX COCIWHEHHWH B
IpeJienax MaJbIX IEPUOJIOB U IVIABHBIX MOArPYII € YUETOM CTPOCHUSUX aTOMOB;

KJaccu(uuupoBaTh XHUMHYECKHE  3JIEMEHTbl; HEOPraHWYEeCKHe  BEIEeCTBAa; XUMHUUECKHE PEeaKLUH (110 YUCIly U COCTAaBY Y4aCTBYIOIUX B
PEAKIMHU BEIIECTB, 110 TEIIOBOMY 3((EeKTy, IO U3MEHEHUIO CTENEHEH OKUCIEHUS XUMUYECKUX IEMEHTOB) C OMIOPOI HA CXEMBI;

XapaKTepu30BaTh (OMUCHIBATh) O0LIME U crienU(UUIECKUe XUMUYECKUE CBOMCTBA BEILECTB Pa3IMYHbIX KJIACCOB, MOATBEPKIAsl OMMCAaHUE
IIPUMEpPaMU MOJIEKYJIIPHBIX M MOHHBIX YPAaBHEHHMI COOTBETCTBYIOLIMX XMMHUECKUX PEAKLIUN C ONIOPOU HA CXEMBI;

COCTABJISITh YPAaBHEHUS JJIEKTPOJUTUYECKON IUCCOLUMALMN KUCIIOT, LIENOYEN U COJIEH; MOJIHBIE U COKPAIIEHHBIC YPABHEHUS PEaKLUN
MOHHOI'0 00MEHA; ypaBHEHUSAPEAKINI1, TOATBEPKIAIOIINX CYILIECTBOBAHUE N'€HETUUYECKON CBSA3H MEXAY BEIIECTBAMU PA3JIMUYHbBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKUCIUTENbHO-BOCCTAHOBUTEIbHBIX PEAKLIUNA TOCPEACTBOM COCTABIEHUS 3JIEKTPOHHOIO OajaHca 3TUX peaKuil;

IIPOrHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBHUCUMOCTH OT MX CTPOEHHMS; BO3MOXKHOCTH NPOTEKaHMsI XMMHUYECKHX IpPEBpAIlCHUN Hocie
IPEBapUTENLHOr000CYKACHNUS C NIE€aroroM;

BBIUUCIIATE OTHOCHUTEJIBHYIO MOJIEKYJIAPHYIO U MOJISIPHYIO Macchl BEILECTB; MACCOBYIO JIOJK XMMHYECKOTO 3JeMeHTa Mo ¢opmyse
COEJIMHEHUS; MAaCCOBYIO JOJII0 BELIECTBA B PACTBOPE; IPOBOAUTD PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIIMM C OIIOPOM HA aJITOPUTM;

ClleZIoBaTh IPaBUJIaM I10JIb30BAaHUS XHMHYECKOM MOCyqoi W 71a00opaTOpHBIM OOOPYAOBAaHHEM, a TaKXKe MpaBUiIaM OOpallleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMHU IO BBIIIOJHEHUIO JAa0OPAaTOPHBIX XUMHYECKHX OINBITOB IO IMOJIYYEHHUIO U COOMPAHMIO
ra3000pa3HbIX BEHIECTB (aMMHUaKa U YTJIEKUCIIOTO rasa);

MIPOBOAUTH peaKLMH, TOATBEPKIAIOIINE KAaUeCTBEHHBIN COCTaB PAa3IMYHBIXBEUIECTB: PACO3HABAThH ONBITHBIM MYTEM XJIOPH]I- OpOMHUI-,
nonua-, kapooHar-, gocdar-, cuiaukar-, cyabdar-, THAPOKCUI-UOHBI, KATHOHBl AMMOHHUS U MOHBI U3yYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B
BOJIHBIX PaCTBOpax HEOPTaHUYECKUX BEILIECTB;

IPUMEHSATh OCHOBHBIE OIEpallMyd MBICIUTEIBHOM NEATEIbHOCTH — aHajdM3 M CUHTE3, CpaBHEHHe, 000O0IleHHe, CHCTeMaTH3alluIo,
BBISIBIIEHUE TIPUYMHHO-CIIEICTBEHHBIX CBA3EU — JIUIsl U3yUEHUSI CBOMCTB BELECTB M XMMUUECKUX PEAKIINN; €CTECTBEHHO-HAYYHBIEMETO bl I03HAHMSI
— HaOJIFOJICHNE, U3MEPEHHE, MOJICITMPOBAHNUE, IKCTICPUMEHT (PEasbHBI U MBICIICHHBIH ).

IIpuMepHBIe KOHTPOJIBLHO-U3MEPHUTEIbHBIC MATEPHAJIBI 10 XUMHUH

Jlisg opraHu3alM TPOBEPKH, ydyeTa M KOHTPOJS 3HAHMM OOyYaroIIMXCsl MO MPEAMETY MPeAyCMOTPEHbl KOHTPOJIbHBIE pPadOTHI,
CaMOCTOSITeNIbHbIE PAa0OTHI, 3aueThl, MpaKTHUYECKHWe padoThl, TecTupoBaHue. OJHMM U3 METOJOB KOHTPOJIS pPE3yJbTaTOB OOydeHHUS
oOyuaromuxcs ¢ 3[IP sBasieTcst MeTo MOJUBAPUATUBHOIO SKCIPECC- TECTUPOBAHUS C KOHCTPYUPYEMBIMH OTBeTaMU. Ero oTIMUUTENbHBIMU
YyepTaMu SIBJISIFOTCSI OMEPAaTUBHOCTb, BBICOKAs CTEMEHb WHAMBUAYAIHU3AllMM 3HAHWW, CPAaBHUTENIHBHO Majble 3aTpaThl BPEMEHU M TpyAa Ha



IIPOBEPKY OTBETOB 00YYAIOIIUXCSI.

Jus obyuaromuxcs ¢ 3[1P Bo3MOkHO W3MeHeHHE (DOPMYITHPOBKU 3alaHUN Ha «IOMIATOBYIOY», aJIallTaIus peIaraeMoro o0yJdaromemMycs

TECTOBOTO (KOHTPOJIbHO- OIIEHOYHOI'0) Marepuasa: HCIOJIb30BAHUE YCTHBIX U MUCbMEHHBIX UHCTPYKIUU, YIPOILIEHUE JTMHHBIX CIIOXKHBIX
(bOopMyITUPOBOK MHCTPYKIIHA, PEIICHUE C OTIOPOM Ha allTOPUTM, 00pa3ell, HCIOIb30BAaHKE CIIPABOYHON WH(OPMAIIUY.

Ilpumeuanue: Kypcusom 0603HaAueHbl MeMbl, U3YUEHUE KOMOPLIX NPOBOOUMCSL 8 O3HAKOMUMeENbHOM naane. [ledazoe camocmosamenbHo
onpeoensiem o6vem U3yuaemo20 Mamepuaa.

8 KVIACC

4. TemaTu4eckoe IIAHUPOBAHUE
TemaTnueckoe MJIAHUPOBAHWE M KOJMYECTBO YacOB, OTBOAMMBIX Ha OCBOCHHE KaXIOH TeMbl Y4yeOHOro IpeaMeTa COBMAJAeT C
KOJIMYECTBOM YacoB paboueid mporpaMmel 1o npeamery «Xumus» OOIT O0O0.

Ne n/m HaunMeHoBaHue pasjesioB u

KoanuecTBo yacoB

JJieKTpoHHBbIEe (U (pOBHIE)

BocnurareabHbIi MOTCHIHAJI TEMbI

TeM MPOrpaMMbl Bceero Kontpoan | IlpakTun | oOpa3oBaTebHbIC pecypchbl | (YPOKa, 3aHATHS)
HbIE yecKkue
padoThI padoThI
Pa3nen 1. [lepBonayainbHble XUMHYECKHE TIOHATHS
11 Xumust — BakHast 001aCTh 5 2 bubnuoreka LJOK IIaTpuoTH4Yeckoe BOCIIMTAHUE:
€CTECTBO3HAHUSA U https://m.edso0.ru/7f41837¢c | Bocnuranue LEHHOCTHOTO OTHOIIEHUS K
MPAKTHYECKON IEATEILHOCTH OTCUECTBEHHOMY KYJIbTYPHOMY,
YeJIoBeKa HMCTOPUYUECKOMY U HAYYHOMY HaCIICMIO,
MOHUMAaHUE 3HAYCHHS XUMHUECKOW HAYKH B
YKU3HU COBPEMEHHOT'0 O0IIIECTBA,
CIIOCOOHOCTH BJIAAETh JOCTOBEPHOU
nH(pOpMAaIUEi 0 MePeIOBbIX TOCTIKEHUIX
Y OTKPBITUSX MUPOBOH M OTEUECTBEHHOM
XHUMHH, 3aHHTEPECOBAHHOCTD B HAYYHBIX
3HAHUSAX 00 YCTPOWCTBE MUpa M OOIIECTBA.
1.2 BemectBa u xumuieckue 15 1 bubmuoreka IIOK [leHHOCTH HAYYHOT'O O3HAHUS

peaximn

https://m.edsoo0.ru/7f41837¢c

@opMHUPOBAaHUE MUPOBO33PEHYECKOTO
HPEACTABJICHUS O BELIECTBE M XUMUYECKOMN



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

peakuuu, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U
COCTaBJISIIONINE OCHOBY JJISl TOHUMAaHHS
CYUIHOCTH HayYHOU KapTHUHBI MUPA.

HWroro no pazneny

20

Pa3znen 2. Baxkneiimue npeacTaBuTe/ I HEOPraHuvec

KHX BellecTB

2.1

Bosayx. Kucnopon. Ilonsitue
00 okcumax

6

bu6nmoreka [JOK
https://m.edsoo.ru/7f41837¢c

IleHHOCTH HAYYHOIO NO3HAHMA!
dopmupoBaHKe MO3HABATEIbHBIX MOTHBOB,
HaIpaBJICHHBIX Ha MTOJYy4YEHUE HOBBIX
3HAHUH 0 XUMHUH, HEOOXOIUMBIX IS
00BsiICHEHHSI HAOJIFO1aeMBIX TIPOLIECCOB U
SIBJICHUH, TTIO3HABATEIBHOM,
MH(GOPMAITMOHHON U YHTATENbCKOM
KYJIbTYpBI.

2.2

Bonopoa. IlonsTue o
KHCJIOTAX U COJAX

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

LleHHOCTH HAYYHOT O MO3HAHMA'
DopMUPOBaHUE HABBIKOB
CaMOCTOSITENTFHOU PabOTHI ¢ yUeOHBIMU
TEKCTaMHU, CIIPAaBOYHON JIUTEPATYPOH,
JOCTYIIHBIMU TEXHUYCCKHUMU CPECACTBAMU
MH(OPMALMOHHBIX TEXHOJIOTHH.

2.3

Bogna. PactBopsr. [lorstue 06
OCHOBaHMAX

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

IKOJIOTHYECKOe BOCIIUTAHHE!
dopMupoBaHUE IKOJIOTHIECKU
e7IecO00Pa3HOEro OTHOIICHHUS K TPUPOJIE
KaK UCTOYHHUKY XM3HU Ha 3eMiie, OCHOBE €€
CYyLIECTBOBAHUS, TIOHUMAaHNE IIEHHOCTH
30POBOTO U 0€30MacHOro oopasa KHU3HH,
OTBETCTBEHHOE OTHOLICHHE K
coOCTBEHHOMY (PU3UYECKOMY U
TICUXUYECKOMY 3JI0POBEIO.

2.4

OCHOBHBIC KJIACCHI
HCOPraHn4CCKUX COG,Z[I/IHCHI/Iﬁ

11

Bu6nmoreka [JOK
https://m.edsoo.ru/7f41837¢c

IleHHOCTH HAYYHOT0 TO3HAHMA:
dopMUpOBaHUE HHTEPECA K O0YUCHHUIO U
[TO3HAHHUIO, JTI0003HATEHHOCTH,
TOTOBHOCTH M CIIOCOOHOCTH K
€caM000pa30BaHUIO.

Wroro no pasaeny

30

Pasnen 3. Ilepuoauueckuii 3axon u Ilepuoanyeckasi cucreMa xuMudeckux 3aeMmeHToB 1. U. MenneneeBa. CTpoeHue aTOMOB. XUMHYeCKAsl CBSA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbLHBIE PeaKIIUN



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

3.1 Ilepuoanueckuii 3aKoH U
Tlepuonuueckas cucrema

MenneneeBa. CTpoeHue
aToma

XUMUYECKUX deMeHToB JI. U.

Bbu6mmoreka IJOK
https://m.edsoo.ru/7f41837c

IIaTproTHyeckoe BOCIUTAHUE:
[IOHUMAaHUE 3HAYCHUSI XUMHUUYECKON HAYKU B
KH3HH COBPEMEHHOTO 001IeCTBa,
CHOCOOHOCTB BIAJETh JOCTOBEPHON
nH(pOpMAaIUEil 0 epeTOBHIX TOCTIKEHHUIX
U OTKPBITHUAX B MUPOBOM U OTEYECTBEHHOM
XMMHH, 3aMHTEPECOBAHHOCTD B HAYUHBIX
3HaHMSIX 00 yCcTpolCcTBE MHpa U O0IIeCTBa.

3.2 XuMuyeckas CBA3b.
OKHCIUTEIILHO-
BOCCTaHOBUTEIILHBIC PEAKIIUU

bu6nmoreka [JOK
https://m.edsoo.ru/7f41837c

JKoJ0rHYecKoe BOCIIMTAHHe:
CHOCOOHOCTH MIPUMEHSThH 3HAHHU,
IMOJIy4aeMbI€ TP U3YUCHUU XUMUUN IJIA
peleHus 3a1ad, CBA3aHHbIX C
OKpY’Karollled NPUPOIHON CpeoH, A
TMOBBIICHUA YPOBHA 9KOJIOTUYCCKOM
KYJIBTYPBI, 0CO3HAHHUS TII00aIBHOTO
XapakTepa 9KOJIOTHYECKHUX MPO0IeM U
MyTel UX peleHus MOCPEICTBOM METO0B
XUMHUH.

Uroro no pazneny

15

Bu6nnoreka [JOK
https://m.edsoo.ru/7f41837¢c

PesepBHOE Bpems

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

TpynoBoe Bocnutanue: GopMUPOBaHUE
HMHTEpeca K MPaKTUIECKOMY U3YUCHHUIO
npodeccuii U Tpyaa pa3ImuHoro Poja,
YBKEHHE K TPYy U pe3yiibTaTam
TPYIOBOH IEATENBHOCTH, B TOM YHCJIE Ha
OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHU
MO XMMHUH, OCO3HAHHBIN BHIOOD
VHJUBUAYAJIbHON TPAEKTOPUU
MIPOJIOJDKEHUST 00pa30BaHUS C yIETOM
JIMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K
XUMHUH.

OBILIEE KOJIMYECTBO YACOB 110
[TPOTPAMME

68



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

9 KUIACC

Ne HaumenoBaHue KoanyecTBo yacoB DJIeKTPOHHbIE (M (ppoBHIe) Bocnurare/bHbIi MOTEHIUAJ TEMbI
n/n pa3aesioB U TeM Bceero Kontpoa IIpakTn | oOpa3oBaTe/bHbIE pecypchl (ypoxa, 3aHAATHA)
NPOrpaMMbl bHbIE yecKue
padoTsI padoTsI
Pa3znen 1. BemiecTBO M XUMHYeCKHE PeaKIMU

1.1 [ToBTOpEHME U 5 1 bubmoteka [JOK I'paxknaHckoe BOCIUTAHHE!
yriy0JeHue 3HaHui https://m.edso00.ru/7f41a636 (hopMHUpoOBaHUE MPECTABICHUIH O
OCHOBHBIX pa3/IeioB COLMAIILHBIX HOPMaX U TIpaBHIIax
Kypca 8 kiacca MEKJIMYHOCTHBIX OTHOLIEHUH B

KOJUIEKTUBE, KOMMYHHMKAaTUBHOMN
KOMITIETEHTHOCTH B OOIIECTBEHHO TOJIE3HOMH,
y49e0HOUCCIIEeIOBATEIhCKOW, TBOPUECKOH 1
JpYyTUX BUAAX AEATEIbHOCTH, TOTOBHOCTH K
pa3Hoo0Opa3Hoil COBMECTHOM JeSITENbHOCTH
IIPH BBIIIOJTHEHUHU YUEOHBIX,
[T03HABATEJILHBIX 33]a4, BHITOJIHEHUH
XUMHAYECKHX DKCIIEPUMEHTOB.

1.2 OCHOBHBIE 4 butmuorexa LIOK IKoJIOrHYECKOe BOCTIUTAHHE!
3aKOHOMEPHOCTH https://m.edsoo.ru/7f41a636 OCO3HAHUE IEHHOCTH COOJTIOICHUS MPABHIT
XMUMUYECKUX PeaKkLunit 0e30macHOro NOBEACHUS MPH paboTe ¢

BEIIECTBAMH, a TAK)KE B CUTYAIHSAIX,
YIrPOXKAIOLINX 310POBBIO U JKU3HU JIIOACH;
CHOCOOHOCTH MPUMEHSTh 3HAHUS,
NoJy4aeMble PH U3yUYSHHN XUMUH, JUTSI
pelIeHus 3ajay, CBSI3aHHBIX C OKPY KaroIei
MPUPOIHOU CPENOH.

1.3 OneKTpoNUTHIECKAs 8 1 1 Bu6imoreka [IOK IleHHOCTH HAYYHOIO O3HAHMA
JIMCCOIHAITHS. https://m.edso0.ru/7f41a636 (bopMupoBaH#e MO3HABATEIbHBIX MOTHBOB,
XUMHUYECKUE PEaKLIUH B HalpaBJICHHBIX Ha MOJY4YEeHHE HOBBIX
pacTBopax 3HaHUH 110 XUMHUH, HEOOXOAUMBIE IS

00BsICHEHHS HAOII0JaeMBIX MTPOIIECCOB U
SIBJICHUH, TT03HABATEIILHOM,
HH(POPMALMOHHON M YUTATEIbCKON
KYJIBTYpPBI, B TOM YHMCJI€ HABBIKOB
CaMOCTOSITETIbHOM PabOThI C YUCOHBIMH



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

TEKCTaMH, CIIPaBOYHOM JINTEPATypOH,
JOCTYIHBIMH TEXHUYECKUMHU CPEACTBAMHU
MH(QOPMAITMOHHBIX TEXHOJIOTHH.

Uroro no pazaeny 17
Pa3jen 2. Hemeranjbl U HX cOeIMHEHUS
2.1 OO6mrast XapakTepUCTHKA 4 bubmoteka [JOK @DopMHPOBAHHA KYJIbTYPbI 310POBbSI:

XMMHYECKHX HJICMEHTOB
VIIA-rpynmst. 'anoresst

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

OCO3HAHME IEHHOCTH KHU3HH,
OTBETCTBEHHOT'O OTHOILIEHHS K CBOEMY
3[I0pPOBBIO, YCTAaHOBKA Ha 3/I0POBBIIT 00pa3
KHM3HHU, OCO3HAHHE TTOCIEACTBHN U
HENIPUATUE BPEIHBIX IPUBBIUEK
(ynotpe0OieHus alKoroisi, HAPKOTHKOB,
KYpEHHS), HEOOXOIUMOCTH COOITIOIEHUS
MpaBmJI 0€30MACHOCTH MPHU OOPAIICHUH C
XUMHWYECCKHNMHU BCIICCTBAMU B 6I)ITy )41
peanbHON XKU3HU.

2.2 OO0mas xapakTeprucTHKa 6
XHUMUYECKUX DJIEMEHTOB
VIA-rpynmet. Cepa u e
COeTMHEHUS

bu6nunoreka IJOK
https://m.edsoo.ru/7f41a636

IKO0JIOTHYECKOEe BOCIIMTAHNE!
CIOCOOHOCTh IPUMEHSThH 3HAHUS,
MoJTyyaeMble TPy U3yUYEeHUH XUMUH, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOIEen
MIPUPOIHON CpeJIoi, MOBBILLIEHUE YPOBHSA
3KOJIOTUYECKOM KYJIBTYpbl, OCO3HAaHUE
rJ100JIBHOTO XapaKTepa KOJIOTHIECKUX
npoOJIeM U ImyTel UX peleHus
MOCPEACTBOM METO/I0B XUMUH,
(hopMUPOBaHUE FKOJOTHUECKOTO
MBIIIUIEHHS, YMEHUS pyKOBOACTBOBAThHCS UM
B [TI03HABATEJIbHON, KOMMYHHUKaTUBHOU H
COLIMAJIBHON IIPAKTHUKE.

2.3 OOmias xapaKTepuCTHKa 7
XHUMUYECKUX JIEMEHTOB
V A-rpynmsl. A30T,
¢dhochop u ux
COCAMHEHHS

butmoreka [IOK
https://m.edsoo.ru/7f41a636

TpynoBoe BocnuTanue:

dopMupoBaHHE UHTEPECa K MPAKTUIECKOMY
U3y4eHHIo npodeccuii u Tpya pasInaHOro
polia, yBaXKEHHE K TPYAY B Pe3yJibTaraM
TPYZIOBOH IESTEIBLHOCTH, B TOM YHCIIE Ha
OCHOBC INPUMCHCHUA NIPEAMETHBIX 3HAHUN
M0 XMW, OCO3HAHHBIN BEIOOD
WHAMBUAYAbHON TPAEKTOPHH



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

HPOJODKCHUs] 00pa30BaHMs C y4ETOM
JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K
XHMUH, OOLIECTBEHHBIX HHTEPECOB
noTpeOHOCTEH, YCTICIIHOM
npoheCcCHOHAIBHON JIEITEbHOCTH U
pa3BUTHsI HEOOXOAUMBIX YMEHHUIA,
TOTOBHOCTB aJIalITHPOBATHLCS B
npogecCHOHANBHOM cpefie.

2.4 OO6mrast XapaKkTepUCTHKA 8 bubmoteka [JOK LleHHOCTH HAYYHOTO MO3HAHUSL!
XUMHUYECKHX DJICMEHTOB https://m.edso0.ru/7f41a636 (bopMupoBaHue HHTEpeca K 00YIECHHIO U
IVA-rpynmsl. Yraepon u MO3HAHUIO, JTF0003HATEIILHOCTH, TOTOBHOCTH
KpEeMHUI U uX 1 CIOCOOHOCTH K CaMO0Opa30BaHMIO,
COEIMHEHUS MPOEKTHOM U UCCIEA0BATENBCKON

JIeSITETIbHOCTH.
Hroro no pazaeny 25

Pa3nea 3. Meranabl 1 HX cOeANHEHHS

3.1

OO01ume cBoiicTBa
METAJIIOB

4

Bu6nmoreka [JOK
https://m.edsoo.ru/7f41a636

ITarpuoTHYecKkoe BOCIIUTAHUE:
(hopMHpOBaHUE IECHHOCTHOT'O OTHOIICHUS K
OTEYECTBEHHOMY KYJIbTYpHOMY,
UCTOPUUYECKOMY M HAyYHOMY HACIIEAHIO,
MMOHUMAHUS 3HAYEeHUSI XUMUYECKOW HAYKH B
YKU3HH COBPEMEHHOTO 00IIIeCTBa,
CIOCOOHOCTH BIIAJIETh JOCTOBEPHOM
uH(pOpMaIel 0 NepeIoBbIX JOCTHKEHUAX
Y OTKPBITUSAX MUPOBOM M OT€YECTBEHHOU
XUMHH.

3.2

Baxneinmme MeTamisl 1
UX COEIUHEHUS

16

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

IleHHOCTH HAYYHOIO O3HAHMA
(hopMHpOBaHUE MTO3HABATEILHBIX MOTHBOB,
HaIpPaBJIECHHBIX HA TOJYYeHHE HOBBIX
3HaHUH 110 XUMHUH, HEOOXOJUMBIX JIJIsI
00BbsicHeHHs HaOJII0IaeMbIX POLIECCOB U
SIBJICHUH, TI03HABATEIILHOM,
UHQOPMAIMOHHOHN U YNTATENbCKOM
KyJIbTYpBbl, B TOM YHCJIE HABBIKOB
CaMOCTOSITETIbHOM PabOThI C YUCOHBIMH
TEKCTaMHU, CIIPaBOYHOM JIUTEPATYpPOH,
JIOCTYITHBIMH TEXHHUYECKUMH CPEACTBAMHU



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

| | | WH(GOPMAITMOHHBIX TEXHOJIOTHMA.

HWroro no pazaeny 20
Pa3znen 4. Xumus 1 okpyzkamomasi cpeaa
4.1 BemectBa u Matepuanb 3 bubnmuoreka [IOK TpynoBoe Bocnutanue: GopMHPOBAHUC
B )KM3HU YeJIOBEKa https://m.edsoo.ru/7f41a636 MHTEpeca K MPaKTHIECKOMY H3YUEeHUIO

npodeccuii U Tpyaa pa3iInyHOro poja,
YBO)XCHHUE K TPYIY U pe3yibTaTam
TPYJOBOM JICSTEILHOCTH, B TOM YHCIIC Ha
OCHOBE NPUMEHEHHUS TPESAMETHBIX 3HAHUH
10 XMMHH, OCO3HAHHBIH BHIOOD
WHJUBUYAJIBHON TPAeKTOPUU
MIPOOJDKEHUST 00pa30BaHUs ¢ yUETOM
JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K
XUMHU, O6HleCTBeHHI)IX HWHTCPECOB U
noTpeOHOCTEH, YCTICHIHOM
npo(heCcCHOHATBHON JIEITETbHOCTH U
pa3BUTHsI HEOOXOAUMBIX YMEHHUIA,
TOTOBHOCTL aallITUPOBATLCA B
npodecCHOHAILHOH cpeie.

w

Wroro no pazaeny

PesepBHOE Bpems 3 bubnuoreka LHOK IleHHOCTH HAYYHOI0 MIO3HAHMSA: HHTEPEC K
https://m.edsoo.ru/7f41a636 00Y4EHHIO U MTO3HAHHIO,
7110003HATENBHOCTh, TOTOBHOCTD U
CIOCOOHOCTH K CaMO0Opa30BaHHUIO,
MIPOEKTHOM U MCCIIE/I0BATEIILCKON
JeSITETbHOCTH, K 0CO3HAHHOMY BBIOOPY
HaIlpaBJIEHHOCTH U YPOBHS 00YYEHUS B
NalIbHEHIIIEM.

OBIIEE KOJIMYECTBO 68 4 7
YACOB I1O ITPO'PAMME



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