MYHULUMANBHOE ABTOHOMHOE OBLWEOBPA30BATEIBHOE YYPEXOEHUE
«CPEOHAA OBWEOBPA30OBATENBHAA LWWKOJIA Ne31 r. Uwmmar

PACCMOTPEHO Ha 3acegavuu LLUMO COITIACOBAHO

yuMTENen ecTECTBEHHOTO LuKNa 3amecTuTens AM}EKTOpa %8
Mpotokon Ne 3 - /0.A. KanuHuHa TEPES ‘_
oT «29» asrycra 2023r. «30» asrycra 2023r. i
Pykosogyesns LIMO "5
g) / H.A. fertsapésa ‘.& g

l \J\\
%{'3 ? ’8123 '-\"6 s
\‘ CLLS e

PABOYAA NMPOrPAMMA
yyebHoro npeamMeta «XuMUA»
ONsi OCHOBHOro obwero obpasoBaHus
CpoKk ocBoeHMsi nporpaMmmsbl: 2 roga

Cocrasutenu: bywwnHa O.T".,
yYuTenb XMmMmnu

Wwum, 2023 rog



NMIMAHUPYEMBbIE PE3YJIbTATbI U3Y4YEHUA YHYEBHOIO NMPEOMETA .

JInyHoCTHbIE pe3ynbTaTbl OCBOEHUA y4eOHOoro npegmeTa:

1. Poccuiickas rpaxgaHckas MOEHTUYHOCTb (MaTpuoTunsm, ysaxeHune Kk OTeyecTBy, K MPOLUNIOMY U HACTOALLEMY MHOrOHaUMOHaNnbHOro
Hapoga Poccun, 4yBCTBO OTBETCTBEHHOCTU U gonra nepef PoanHown, naeHtndmrkaumsa cebs B kavyectse rpaxkgaHmHa Poccun, cybbekTmBHas
3HAYNMMOCTb MUCMONb30BaHUA PYCCKOro fi3blka U A3bIKOB HapodoB Poccun, oco3HaHue U olylleHne NMYHOCTHOM COMpuyacTHOCTU cyabbe
poccunckoro Hapoga). Oco3HaHWe 3THUYECKOW MPUHAONEXHOCTU, 3HAaHME UCTOPUN, A3blKa, KyrbTypbl CBOEr0 Hapoda, CBOero Kpasi, OCHOB
KynbTYpHOro Hacnegusi HapogoB Poccum mn 4denosedectBa (MOEHTMYHOCTb YeriOBEKA C POCCUMMACKON MHOFOHALUMOHANbHOW KyNbTypOW,
COMPUYacTHOCTb UCTOPUW HApOOOB W [OCYAApCTB, HaXOAMBLUMXCSA Ha Tepputopum coBpeMeHHon Poccuu); unHTepunopusaums
rYMaHUCTUYECKMX, [AEeMOKPaTUYeCKUX W TPaaUUMOHHBIX LIEHHOCTEN MHOrOHaUMOHanNbHOro poccunckoro obuwectea. Oco3HaHHOE,
yBaXxuternbHoe n aobpoxenatenbHOe OTHOLWIEHWEe K UCTOpWUK, KynbType, penuruv, TpaguuusMm, sidblikam, LEeHHOCTAM HapoaoB Poccun u
HapoJoB Mupa.

2. [O0TOBHOCTb M CNOCOBHOCTL 0BYyYaLMNXCHA K CamMopasBUTUIO N caMoobpa3oBaHMIO Ha OCHOBE MOTMBALMU K OBYYEHWIO 1 MO3HaHUIO;
rOTOBHOCTb W CMOCOBHOCTb OCO3HAaHHOMY BbIOOPY W MOCTPOEHMIO AanbHenwen WHAMBUAYanbHOW TpaekTopuum obpasoBaHus Ha 6ase
OPUEHTUPOBKM B MUpe npodreccuin 1 NnpodeCccrnoHanbHblX NPegnoyYTEHUN, C y4eTOM YCTOMYMBLIX NO3HaBaTENbHbIX UHTEPECOB.

3. PasButoe MoparnbHOe CO3HaHMe W KOMMETEHTHOCTb B peLleHUM MopasbHbiX NpobrieM Ha OCHOBE JIMYHOCTHOrO BblboOpa,
opMMpoOBaHNE HPABCTBEHHbLIX YYBCTB W HPABCTBEHHOrO MOBEAEHUHA, OCO3HAHHOrO M OTBETCTBEHHOIO OTHOLUEHWA K COOCTBEHHbIM
nocTynkam (CNocoBHOCTb K HPaBCTBEHHOMY CaMOCOBEPLUEHCTBOBAHMWIO; BEPOTEPNUMOCTb, YBaXWUTENbHOE OTHOLUEHUE K PEenurmo3HbIM
YyBCTBaM, B3rnsgam nogen unum ux OTCYTCTBUKO; 3HAHWE OCHOBHbLIX HOPM MOpasnu, HPaBCTBEHHbIX, OYXOBHbIX uaearioB, XpaHUMbIX B
KyNbTYPHbIX Tpaguvumsx HapogoB Poccuu, rOTOBHOCTb Ha WX OCHOBE K CO3HaTENIbHOMY CaMOOrpaHuMYyeHuto B MOCTYMKaxX, NOBEAEHUW,
pacTouMTenbHOM NoTpedbutenscTee; CHOPMUPOBAHHOCTL NpeacTaBneHnn 06 OCHOBax CBETCKOW 3TUKMU, KyIbTypbl TPAOULMOHHBIX penurimn,
UX Pponu B PasBUTUM KynbTypbl W uUCTOpuM Poccum n YenoBeyvyecTBa, B CTAHOBMEHMM rpaxgaHckoro obuiectBa M POCCUIACKOM
rocygapCTBEHHOCTU; MOHUMaHWe 3HAa4YEHNA HPaBCTBEHHOCTU, BEPbI N PENUMNN B XU3HWN YeroBeka, ceMbm 1 obuectea). ChopmMmMpoBaHHOCTb
OTBETCTBEHHOIO OTHOLUEHUS K YYEHUIO; YBaXKUTENbHOIO OTHOLUEHWUS K TPyAy, HanuuvMe onbiTa yyacTus B COLManbHO 3HAaYUMMOM Tpyae.
Oco3HaHMe 3HayeHus1 ceMbM B XXU3HM 4YenoBeka M obliecTBa, MPUHATUE LIEHHOCTM CEMEWHOM XU3HW, yBaXuTenbHoe u 3aboTnmeoe
OTHOLLEHME K YfieHaM CBOEen CEMbM.

4. ChopMMpOBaHHOCTb LENIOCTHOMO MUPOBO33PEHUS, COOTBETCTBYHIOLLLEIO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKM N OBLLECTBEHHOWN
NPaKTUKN, YYUTbIBAKOLLETO coumarnbHOE, KynbTypHOE, I3bIKOBOE, YXOBHOE MHOroobpasne COBpeEMEHHOro Mmpa.

5. Oco3HaHHOe, yBaxuTernbHOe N gobpoxxenaTesibHOe OTHOLWEHWE K APYroMy YernoBeKy, ero MHEHUIO, MUPOBO33PEHUIO, KyNbType,
A3bIKy, Bepe, rpakaaHcKkon no3nuun. NoTOBHOCTbL M CNOCOBHOCTbL BECTU Auarnor ¢ ApyrMMun NoabMy U AOCTUraTb B HEM B3aMMOMNOHUMaHNA
(noeHTUdUKaums ceba Kak NONHONPaBHOrO CyobekTa 0O eHNsl, TOTOBHOCTb K KOHCTPYMPOBaHUIO obpasa napTHepa no guanory, roTOBHOCTb
K KOHCTpyupoBaHuto obpasa gonyCTUMbIX CNOCOBOB Ananora, rOTOBHOCTb K KOHCTPYMPOBAaHMIO NpoLecca ananora Kak KOHBEHLMOHMPOBaHMWS
WMHTEepecoB, npoueayp, rOTOBHOCTb U CNOCOBHOCTL K BEAEHWI0 NeperoBopoB).

6. OCBOEHHOCTb coumarnbHbIX HOPM, NPaBu NOBEAEHUS, ponen n opM coumnanbHOM XN3HK B rpynnax u coobuiecTBax. Yyactve B
LLUKONTbHOM caMoynpaBfeHum 1 obLLEeCTBEHHOM XMU3HU B Npefernax BO3pacTHbIX KOMMETEHUMIA C Yy4eTOM permoHarnbHbIX, 3THOKYNbTYPHbIX,
coumanbHbIX N 3KOHOMUYECKUX ocobeHHOCTeln (hopMmpoBaHMe FOTOBHOCTM K y4acTUIO B MpOLiEeCCe YyNnopsaoveHusi coumanbHbIX CBA3En U
OTHOLLEHWI, B KOTOPbIE BKMOYEHbI U KOTOPblE (POPMUPYIOT CaMu yyalLMecs; BKIHOYEHHOCTb B HENOCPEACTBEHHOE rpaXgaHCKoe yyacTtue,



rOTOBHOCTb Y4acTBOBaTb B XW3HeOEATENbHOCTM MNOAPOCTKOBOro OOLLECTBEHHOrO OO0BbEAUHEHWUHA, NPOAYKTUMBHO B3aMMOOEWCTBYIOLIETO C
coumanbHOn cpeaon N coumnanbHbIMU MHCTUTYTaMK; MAEHTMdUKauna cebsa B kadecTBe CybGbekTa coumnanbHbix npeobpa3oBaHnii, OCBOEHME
KOMMETEHTHOCTEN B Chepe OpraHn3aTtopcKon AeATEeNbHOCTU; UHTepuopusauus LIEHHOCTEN CO3MOaTesibHOro OTHOLUEHUS K OKpYXXatoLlew
OEeNCTBUTENBbHOCTK, LEHHOCTENM CcouManbHOro TBOPYECTBA, LEHHOCTM MNPOAYKTMBHOM OpraHusauumM COBMECTHOW [OesiTeNnbHOCTH,
camopeanusauuu B rpynne M opraHu3auumn, LEeHHOCTU «OpYyroro» Kak paBHOMPaBHOro naptHepa, hopMupoBaHWe KOMMETEeHUUN aHanusa,
NPOEKTUPOBAHNS, OpraHu3auun [eaTenbHOCTU, pednekcMM W3MEHEHMK, CcrnocoboB B3aMMOBBLIFOAHOMO COTPyAHWYECTBa, CcnocoboB
peanu3auun cobCTBEHHOIO NMAEPCKOro NnoTeHumnana).

7. ChopmMnpoBaHHOCTb LIEHHOCTM 340pOBOro M 6GesonacHoro obpasa >XU3HW; WHTepuUopu3aumst NpaBuil UHOMBUOYANbHOIO W
KONnekTnBHoro 6e3onacHoro noBefeHus B 4Ype3BblYalHbIX CUTyauusax, YrpoXatolMX >XU3HU U 300POBbI0 NoAen, nNpaBui NoBedeHUs Ha
TpaHcnopTe 1 Ha Agoporax.

8. Pa3BUTOCTb 3CTETMYECKOIO CO3HAHUA Yepes3 OCBOEHME XyAOXKECTBEHHOro Hacneamsa Hapogos Poccun n mmnpa, yBaxkeHne K uctopum
KynbTypbl cBoero OTeyecTBa.

9. ChopMMPOBAHHOCTbL OCHOB 3KOJIOMMYECKOW KyrNbTypbl, COOTBETCTBYIOLLEN COBPEMEHHOMY YPOBHIO IKOSIOrMYECKOrO MbILIIEHUS,
HanuMyme ornbiTa 3KOMOMMYECKU OPUEHTUPOBAHHOW pPeNeKCMBHO-OLLEHOYHOM U MPaKTUYECKON AOeATEeSIbHOCTU B XXU3HEHHbIX CUTyauusix
(rOTOBHOCTb K MCCrefoBaHUIO NpuUpoabl, K 3aHATUAM CENbCKOXO3SNCTBEHHbIM TPYAOM, K XyL4OXECTBEHHO-3CTETUYECKOMY OTPaKeHuto
npupoabl, K 3aHATUSAM TYPU3MOM, B TOM YUCIIE 3KOTYPU3MOM, K OCYLLECTBINEHUIO NPUPOAOOXPAHHON OeATENbHOCTN).

MeTanpeamMeTHble pe3ynbTaTbl OCBOEHUA Y4eOHOro npegmeTa:

Mpn n3yyeHnn yyebHoro npegmeTta obyyaroLmecs yCoBEPLLUEHCTBYIOT NpnobpeTeHHble Ha NePBOM YPOBHE HaBbIkM paboTbl ¢ MHGOpMaLmen
n nononHAT nx. OHKM cmoryT paboTaTb C TeKCTamu, NpeobpasoBbIBaTb U MHTEPNPETUPOBATL COOEPXKALLYHCH B HUX MHAOPMAaLMIO, B TOM
yucne:

e CUCTeMaTU3NPOBaTb, COMOCTaBNATb, aHanu3anpoBaTtb, 0606WAaTe WU WHTEpNpeTMpoBaTb WHGOPMALMIO, COAepXKallylcs B TOTOBbIX
MHAPOPMALMNOHHBIX OB bEKTaX;

® BbLIENATb MMAaBHYK U NU3ObLITOYHYID MH(OPMAaUUIO, BbINOSHATL CMbICTIOBOE CBEPTbIBAHWE BblOESNEHHbIX (DAKTOB, MbICNEn; NpeacTaBnATb
WHOpMaUuo B cCXaTon cnosecHou chopme (B BuAe nnaHa WM Te3ucoB) U B HarnsigHo-cumBonudeckon dopme (B Buae Tabnuu,
rpacmyecknx cxem u gnarpamm, KapT NOHATUN — KOHUENTYyarnbHbIX AMarpaMm, ONOPHbIX KOHCMEKTOB);

® 3aMOoNHATb U/MNKU SONONHATL Tabnuubl, CXeMbl, AuarpaMmmbl, TEKCTHI.

MpnoBpeTyT ONbIT NPOEKTHOW OeATEeNbHOCTU, CNOCOOCTBYOLLEN BOCMUTAHUID CaMOCTOATENbHOCTWU, WHULWMATUBHOCTWU, OTBETCTBEHHOCTH,
NOBbILLEHMNIO MOTMBaUMN U 3PPEKTUBHOCTU y4yebHOW OesaTenbHOCTU. B npouecce peanu3aumMm UCXOOHOrO 3ambiCrla Ha MpakTUYeckom
YpOBHE OBragelT yMeHMeM BblbMpaTb afekBaTHble 3afaye CpeacTBa, NMpMHMMATh PELLEHNS, B TOM YUCHE B CUTYyaLMaX HeONpeaeneHHOCTH.
OHn nonyyat BO3MOXHOCTb pa3BUTb CMOCOBHOCTM K pa3paboTke HECKOSIbKMX BapUMaHTOB pPeLUEeHUN, K MOUCKY HeCTaHOapTHbIX peLueHun,
aHanuay pesynbTaToB Noncka u BbIbopy Hanbonee nNpMemMrnemMoro peLleHus.

YHuBepcanbHble y4eOHble AeUCcTBUSA

PerynatusHbie YY[:

1. YMeHne camocToaTenbHO onpeaendatb uenu obydveHus, ctaBuTb UM (popmynupoBaTb HOBble 3agaynM B ydebe M no3HaBaTenbHOM
AeATenbHOCTN, pa3BnBaTb MOTUBbLI U MHTEPECHI CBOEW NO3HaBaTENbHON AesaTenbHOCTU. OBy4vatoWwmnncss CMoXeT:



e aHanNM3npoBaTb CyLLECTBYOLLME N NNaHMpoBaTh byayuime obpasoBaTeribHble pe3ynbTaThl;

e onpenenaTb COBMECTHO C NefaroroM KpuTepun OLEHKM NraHMpyeMbix obpa3oBaTerbHbIX pe3ynbTaToB;

® UVAEHTU(UUMPOBATbL NPENATCTBUS, BO3HUKAKOLWIME NPU  LOCTUXKEHMM COBCTBEHHbLIX 3anfaHUPOBaHHbLIX 06pa3 obpasoBaTenbHbIX
pes3ynbTaToB.

2. YMEeHMe caMOCTOATENbHO MNaHMpoBaTb MNyTU AOCTMXKEHUSA Lenen, B TOM 4YUCre anbTepHaTMBHblE, OCO3HAHHO BblGupaTb Haubonee
ahbekTnBHbIE CNOCObbI peleHnsa y4ebHbIX 1 No3HaBaTenbHbIX 3agad. ObyyaloWwmnncs cMoxeT:

e onpeaenaTb HeobxoauMble OENCTBUS B COOTBETCTBUM C y4EOHON M NO3HaBaTENbHOM 3a4a4en U COCTaBMATb afirOPUTM UX BbINOMHEHUS;

e 060OCHOBbLIBATb U OCYLLECTBNATL BbIOOP Hanbonee ahpekTMBHbBIX CNOCOOOB peLLeHns Y4ebHbIX U No3HaBaTeNbHbIX 3a4ay;

e onpeaenaTb/HaxoanTb, B TOM YNCHE N3 NPEeAIOKEHHbIX BapMaHTOB, YCIOBUS ANS BbIMNONHEHUS Yy4eOHOM 1 No3HaBaTENbHOW 3a4auu;

e BbLICTpaMBaTb >XM3HEHHbIE MfaHbl Ha KpaTKoCpoudHoe byayulee (onpenendatb LeneBble OpUeHTUPbl, POPMynMpoBaTh afeKBaTHble UM
3agayn n npegnaratb AENCTBUS, YKkasbiBas U 000CHOBbIBAs NOrMYECKY0 NOCNeAoBaTeNbHOCTL LIAroB);

e BLIOMpaTh U3 NPeanoXeHHbIX BAPUAHTOB U CaMOCTOSATENBHO NUCKaTb cpeacTBa/pecypchbl AN peLlleHns 3agadvyn/aoCTKeHNs Lenu;

® COCTaBnsATb NiaH peLleHnst NpobrieMbl (ONUCbIBATb XXU3HEHHbBIN LUKIT BbINOSIHEHWSI NPOEKTA, anropuTM NPOBEAEHNSA NCCNeaoBaHNS);

e onpeaenaTb NoTeHuuanbHble 3aTpyaHEeHUs Npu pelieHnn y4ebHon 1 no3HaBaTenbHOM 3a4aum U HaxXoauTb cpeacTBa ANA UX YCTPaHEHWS;

e OnuncbiBaTb CBOW OMbIT, 0hopMAsAs ero Ans nepegaydv gpyrum nogam B BUAE anroputMa peLleHns npakTmiyecknx 3agay;

e NraHMpoBaTb N KOPPEKTMPOBATL CBOK MHAUBUAYANbHYO 06pasoBaTesibHY TPaeKToOpuIo.

3. YMeHue COOTHOCUTb CBOW AENCTBMS C NNaHUpyeMbIMU pe3ynbTaTaMu, OCYLWECTBMAATb KOHTPONb CBOEW AEATENbHOCTM B npouecce
AOCTWXKEeHUs pesynbTarta, onpedensiTb Crnocobbl OEeWCTBUA B paMKax MNPeanoXeHHbIX YCnoBun U TpeboBaHUW, KOPPEKTMPOBaTb CBOU
AENCTBMSI B COOTBETCTBUN C n3MeHsaoLWencsa cutyaunen. Obyyarowmmncs CMOXET:

e pasnu4yaTtb pe3yribTaTbl U CNOCOObLI AENCTBUN NPU AOCTMXXEHUN pe3ynbTaToB;

e onpenenstb COBMECTHO C MNedaroroMm KpUTEpUW OOCTUXKEHUS MNNaHUPYEMbIX Pe3ynbTaTOB W KPUTEPUM OLEHKM CBOEn YydebHon
JEeATENbHOCTMU;

e cuctematmsanpoBatb (B TOM 4ucne BbIOMpaTb NPUOPUTETHLIE) KPUTEPUN AOCTMXKEHUSA MMAAHUPYEMbIX PE3ynbTaTOB U OLIEHKM CBOEW
JEeATENbHOCTMU;

e OoTOMpaTb WHCTPYMEHTbl AN OLEHMBAHWSA CBOEW [OeATENIbHOCTW, OCYLLUECTBISATb CAMOKOHTPOSlb CBOEN [OEATENbHOCTM B pamkax
npeanoXeHHbIX YCNoBUin N TpeboBaHWI;

® OLleHMBaTb CBOI OEATENbHOCTb, aHaNn3npysa n apryMeHTUpys NpUYnHbl JOCTMXKEHUS UM OTCYTCTBUSA NAHMPYEMOro pe3ynbTara;

® HaxoauTb HeobxoauMble U OCTAaTOYHbIE CpeAcTBa A BbINOMHEHNSA YYEOHbIX AENCTBUI B UBMEHSIIOLLENCHA CUTYyaLuu;

e paboTasi N0 CBOEMY MNiiaHy, BHOCUTb KOPPEKTUBbLI B TEKYLLYH OEATENbHOCTb Ha OCHOBE aHanvM3a W3MEHEHUN cuTyauumn Ans nonyyvyeHus
3annaHnpoBaHHbIX XapaKTepucTuk/nokasaTenemn pesynbTaTa;

e yCTaHaBNMBaTb CBSA3b MeXOy MOMyYeHHbIMU XapakTepuUCTUKaMu pesynbTaTta U XapakTepucTukamu npouecca AeATenbHOCTM U Mo
3aBepLUeHnn AeATeNbHOCTM npeasnaratb U3MEHEHNE XapaKTEPUCTUK Npouecca AN NofyvyeHus yryylleHHbIX XapakTepUCTUK pesynbTaTa;

® COOTHOCUTb CBOW OENCTBUS C Lienblo 00yYeHus.

4. YMeHne oueHMBaTb NpaBuUibHOCTb BbINONIHEHUS y4ebHON 3agaudn, COBCTBEHHbIE BO3MOXHOCTM ee pelleHus. O0y4yatlowmncs CMOXeT: o
onpenenaTb KpUTepUn NpaBMnbHOCTM (KOPPEKTHOCTN) BbINONHEHNSA y4ebHOM 3a4auu;

® aHannanpoBaTb N 06OCHOBbLIBATbL NPUMEHEHNE COOTBETCTBYIOLLErNrO MHCTPYMEHTapUSA 44 BbINOAHEHNSA y4ebHOM 3aaa4n;



e CBOOOOHO NONb30BaTbLCHA BblpabOTAHHLIMWU KPUTEPUAMN OLLEHKN N CAMOOLIEHKM, UCXOAA U3 LIENN N UMEIOLLMXCH CPeacTB;

e OLleHMBaTb NPOAYKT CBOEW AEATENbHOCTM MO 3a4aHHbIM W/UMN CaMOCTOATENbHO OnpefeneHHbIM KPpUTEPUsSIM B COOTBETCTBUU C LENblo
NEeATENbHOCTMN;

e 000CHOBbIBaTb OOCTMXMMOCTb Lenn BblGpaHHbIM CnocOb6OM Ha OCHOBE OLEHKM CBOMX BHYTPEHHWX PECYPCOB W AOCTYMHbIX BHELUHUX
pecypcos;

e hMKCUpOBaTb U aHaANN3NPoOBaTb AMHAMUKY COBCTBEHHbIX 06pa3oBaTeNbHbIX pe3yNbTaToB.

5. BnageHne oOCHOBaMW CaMOKOHTPOSISl, CaMOOLIEHKW, MPUHATUS pPELLUEHUA W OCYLIECTBIIEHUA OCO3HaHHOro Bbibopa B ydebHOM u
nosHaeaTenbHoON aeatensHocTn. OByyaloLWmMnCca CMOXET:

e aHanuampoBaTb COOCTBEHHYI Y4eOHYyl0 W MNO3HaBaTENbHY OEATENbHOCTb W AEATENbHOCTb APYyrMx obydarlmxca B npolecce
B3aMMOMpPOBEPKY;

® COOTHOCUTb pearibHble U NnaHnpyeMble pesyrbTaTbl MHOMBUAYANbLHON 06pa3oBaTeNbHON AEATENBHOCTM U AenaTh BbIBOAbI O NPUYMHaXxX ee
YyCNEeLHOCTU/3PEKTUBHOCTU NNN HEYCNELIHOCTU/HEAPEKTUBHOCTU, HAXOAUTbL CNOCOOBLI BbIXOAA U3 KPUTUYECKON CUTYyaLUN;

® NpuHMMaTb peLleHne B y4ebHOM CUTyaumm n oLeHMBaTb BO3MOXHbIE MOCNEACTBUSA NPUHATOrO PELLEHNS;

e ornpefensaTb, Kakne OenCTBUSA MO pelleHnto y4ebHOM 3ajayun unm napameTpbl 3TUX AENCTBUMA MPUBENU K MOMYyYEHWUIO MMeLerocs
npoaykta ydebHON OeATENbHOCTH;

® [1IEMOHCTPUpOBaTb NPUEMbI perynauum cobCcTBEHHbIX MCUXOPU3N0IOrNYEeCKUX/AMOLMOHANBHBIX COCTOAHWUNA.

NMo3HaBaTenbHble YY1

1. YMeHne onpegenatb NOHATUSA, co3faBaTb 000OLLEHWs, yCTaHaBnvMBaTb aHanoruu, KrnaccuguuupoBaTb, CaMOCTOSTENbHO BblOMpaTh
OCHOBaHMUA W KpUTepuM AN Krnaccugukaumm, ycTaHaBnvMBaTb MNPUYMHHO-CAELCTBEHHbIE CBS3WM, CTPOUTb JIOMMYECKOE paccyXaeHue,
yMo3aknoveHne (MHOYKTUBHOe, AeQYKTMBHOE, MO aHanorun) n genatb BbiBogbl. ObyyaloLwmmnca CMoXeT:

e nogbupaTb croBa, CONOAYMHEHHbIE KIMHOYEBOMY CIOBY, ONpeaensitome ero npu3Hakm n CBOMCTBA;

® BLICTPaMBaTh FIOMMYECKYHO LIEMOYKY, COCTOSILLYIO U3 KITHOYEeBOro CnoBa U CONOAYNHEHHbIX eMY CIOB;

® BbIAENATb OOLLMI NPU3HAK UM OTNNYME OBYX UM HECKONBKUX NPEAMETOB UM ABNEHUN N OO BACHATb X CXOACTBO UIK OTNNYNS;

e 0ObeauHATL NpeaMeTbl U SIBMEHUA B Fpynnbl NO onpefesieHHbIM Npu3Hakam, cpaBHUBaTb, KnaccuduumpoBatb M obobwate ¢akTbl U
ABIMEHUS;

e pasnuyaTb/BbIAENATD SBMEHNE N3 00LEero psga apyrmx BneHun;

® BbIAENATb MPUYMHHO-CNEACTBEHHbIE CBA3N HAOMOOAEMbIX SBIIEHUA UMM COOLITUIA, BbISBNATbL MNPUYMHBI BO3HUKHOBEHMS Habniogaemblix
ABMIEHMIN UNN COOLITUIA;

® CTPOUTb paccCyXaeHne oT 0OLLMX 3aKOHOMEPHOCTEN K YACTHbIM SABMIEHUAM M OT YaCTHbIX SIBMIEHMI K OOLLIMM 3aKOHOMEPHOCTSIM;

® CTPOUTb pacCyXAeHne Ha OCHOBE CpaBHEHUS NPEAMETOB U SABMIEHWI, BbIAENSAS NPU 3TOM MUX 06LIME NPU3HAKK U pasnuyns;

e y3naratb NOSIYYEHHYIO MHPOPMALMIO, UHTEPNPETUPYS €€ B KOHTEKCTE peLlaeMon 3agauu;

® CaMOCTOATENbHO YKasbiBaTb HA MHMOpMaLUMIo, HYXOaloLWwyocs B NpoBepKe, npegnarate U NPUMEHSTb CNocod NpOBEPKM OOCTOBEPHOCTU
MHdopMaLuuy;

® OOBACHATL ABNEHMS, NPOLIECCHI, CBA3M N OTHOLLEHUS, BbISIBIISIEMbIE B XOA4€ NO3HaBaTeNbHOMN N UCCneaoBaTenbCKon AeATEeNbHOCTY;

® BbISIBIIATb M Ha3blBaTb NPUYMHbLI COObITUS, ABMEHMS, CAMOCTOATENBHO OCYLLECTBAAS NPUYNHHO- CNEACTBEHHbIV aHanms;



e [lenaTb BbIBOJ HA OCHOBE KPWUTUYECKOro aHanu3a pasHbiX TOYEeK 3peHus, noaTeBepXaaTb BblBOO COOCTBEHHOM aprymeHTauuen unu
CaMOCTOATENBHO NMONYYEHHbIMU JAHHBIMM.

2. YMeHune cosfaBaTb, MPUMEHSTb U NpeobpasoBbiBaTb 3HAKM M CUMBOSbI, MOAESNN U CXeMbl AN pelleHns y4ebHbIX U No3HaBaTeNbHbIX
3agad. Obyyarowmnmncs cMoxeT:

e 0003Ha4YaTb CMMBOSIOM U 3HAKOM NpeameT U/Unu SBneHue;

e onpeenaTb flornMyeckue CBA3N Mexay npeameTamu u/unu seneHnammn, obosHavyaTb AaHHbIE NOrMyeckne CBA3M C MOMOLLBbH 3HAKOB B
cXewme;

e co3aaBaTb abCTpaKTHbIN UK peanbHbIi 06pas npeameTa u/unu SBNeHNs;

® CTPOUTb MOAENL/CXEMY Ha OCHOBE YCOBUI 3aga4qn u/unm cnocoba ee pelleHus;

e co3gaBaTb BepbarbHble, BELWECTBEHHbIE U MHGPOPMAaUMOHHbIE MOAENWN C BblAENEHNEM CYLLECTBEHHbIX XapakTepucTuk obbekTa Ans
onpegerneHusa cnocoba peleHns 3agayn B COOTBETCTBUM C CUTYaUMUEN;

e epeBOaUTb CIIOXHYH MO cocTaBy (MHOroacnekTHyk) WHgopMauumio u3 rpaduyeckoro unm d¢opmanm3oBaHHOro (CUMBOJSIBHOIO)
npeacTaBfeHns B TEKCTOBOE 1 HaobopoT;

® CTPOUTb CXeMY, anropuTM AENCTBUS, UCMPaBNATb UMM BOCCTaHaBNMBATb HENM3BECTHbLIA paHee anropuTM Ha OCHOBE MMEIOLLErocst 3HaHUS
06 06beKTe, K KOTOPOMY NPUMEHSAETCS anropuTM;

® CTPOMUTb 4OKa3aTenbCTBO: NPSAMOE, KOCBEHHOE, OT NMPOTUBHOIO;

e aHanuanpoBaTb/pednekcMpoBaTh OnbIT pa3paboTkn n peanusaunmn y4ebHOro NpoekTa, nccnegoBaHms (TEOPETUYECKOro, SMMNNPUYECKOTO) C
TOYKM 3pEHUSI pelleHns npobnemMHon cuTyauun, OOCTUXKEHWUS MOCTaBMAEHHOM Lenn Wunu Ha OCHOBE 3afaHHbIX KPUTEPUEB OLEHKM
npogykra/pesynbTaTta.

3. CmbicrioBoe YTteHne. OBy4aroLmMincs CMOXET:

® HaxoauTb B TEeKCTe Tpebyemyto MHdopMaumio (B COOTBETCTBUM C LENSIMU CBOEN AeATENbHOCTH);

® OpPUEHTUPOBATLCSA B COAEPXXaHMUM TeKCTa, NOHMMaTb LIENOCTHbIA CMbICH TEKCTa, CTPYKTYPUPOBATb TEKCT;

e yCTaHaBnMBaTb B3aMMOCBS3b OMMCAHHbIX B TEKCTE COObITUI, ABNEHNA, MPOLIECCOB;

® pe3loMMpPOBaTb IMaBHY MAEK TEKCTAa;

e rnpeobpa3oBbiBaTb TEKCT, MEHSS €ro MOLanbHOCTb (BblpaXXeHMEe OTHOLIEHWA K COAEepXaHuUo TEKCTa, LUerneByr YCTAHOBKY peun),
WHTEPNPETMPOBaTb TEKCT (XY4OXXECTBEHHbIN U HEXYAOXECTBEHHbIA — YY4eOHbIN, Hay4YHO-NONYNSAPHbLIA, MHPOPMALMOHHBIN);

® KPUTUYECKM OLeHMBaTb coaepXaHne n bopmMy Tekcra.

4. dopMMpoBaHME N pasBUTME SKOSNOMMYECKOrO MbILLIEHUS, YMEHME NPUMEHATb €ro B No3HaBaTeNlbHOW, KOMMYHUKaTUBHOW, couunarnbHOW
npakTuke n npodeccnoHansHonm opmeHtTaunmn. ObyyarLwminca CMOXET:

e onpefenaTb CBOE OTHOLLEHME K OKpYy>KatoLLen cpefe, K CO6CTBEHHOW cpeae obuTaHus;

® aHanM3npoBaTh BIUSIHNE 3KOSTOMMYECKNX (PaKTOPOB Ha cpeny 0buUTaHMS XMBbIX OPraHN3MOB;

® NPOBOANTb NPUYNHHBIN N BEPOSITHOCTHLIN aHaNn3 pasnnyHbiX 3KONOrMYeCcKUx CUTyauun;

® NPOrHO3MpPOBaTb N3MEHEHUS CUTyaLMKN NPY CMEHE AEUCTBUS O4HOro dhaktopa Ha Apyron akTop;

® pacrnpocTpaHATb IKOMOrMYECKMEe 3HaHUSA 1 y4acTBOBaTb B NPaKTUYECKUX MEPONPUATUAX NO 3alLUTe OKpYXatoLen cpeabl.

5. Pa3Butne motuBaumm K OBNageHuo KynbTypon aKTUBHOMO UCMOSb30BaHWs CNoBapen, CpaBOYHNKOB, OTKPbITbIX MICTOYHUKOB MHGOpMaLnm
N 3NEKTPOHHbIX MOUCKOBbIX cnuctemM. OBy4aroLLMNCa CMOXET:



e onpenenaTb HeobxoauMble KNYEBbIE NMOUCKOBLIE CroBa U POPMUPOBATEL KOPPEKTHbIE MOUCKOBLIE 3aMpOChl;

® OCYLLECTBMATb B3aMMOOENCTBUE C INEKTPOHHBIMU NOUCKOBBIMU cUCTEMaMn, 6azamun 3HaAHWUIA, CNPaBOYHUKaMK;

e (hopMMpOBaTb MHOXECTBEHHYIO BbIDOPKY U3 pasfiMyHbIX MICTOYHUKOB MHpopMauumn Ans o6bekTnBmM3anmm pesynbTaToB NOUCKa;

® COOTHOCUTb NOSyYEHHbIE pe3ynbTaThbl NoOMCKa C 3agadamMun n LensmMmm CBoen AesTenbHOCTH.

KommyHukaTuBHbIe YY]

1. YMeHune opraHun3oBbiBaTb y4ebHOE COTPYOHUYECTBO C Me4aroroM M COBMECTHYI AEATEeNbHOCTb C NegaroromM U CBepCcTHUKamu; pabotatb
MHOUBMAOYanbHO U B rpynne: HaxoauTb obLlee pelleHne n paspelaTtb KOHPNUKTbI HAa OCHOBE COrnacoBaHMs NO3UUUIA U yYeTa UHTEPEeCOB;
dhopmynmnpoBaTb, apryMeHTMpoBaTh U OTCTamBaTb CBOEe MHeHne. OBy4vatoLminca CMOXET:

e onpeernsaTb BO3MOXHbIE PO B COBMECTHOM AeATENbHOCTMY;

e urpaTb onpefeneHHy posfb B COBMECTHOW AEATENbHOCTY;

e MpuvHMMaTb nosuumio cobecefHuka, MOHMMas MO3ULMKO APYroro, pasnuyatb B €ro peyn MHeHue (TOYKy 3peHud), OoKasaTenbcTBa
(aprymeHTbl);

e onpeenaTb CBOM AENCTBUS U AEUCTBUS NapTHepa, KOTopble CnocobCTBOBaNM Uy NpenaTcTBOBany NPoAyKTUBHOW KOMMYHUKaLWW,

® CTPOMUTb MO3UTMBHbIE OTHOLLEHNS B Npouecce y4ebHOM 1 No3HaBaTeNbHON AeATENbHOCTY;

® KOPPEKTHO M apryMeHTUPOBaHHO OTCTamBaTb CBOK TOYKY 3pEHMUS, B AUCKYCCUW YMEeTb BblABUraTb KOHTpaprymeHTbl, nepegpasvpoBaTb
CBOK MbIC/b;

® KPUTMYECKM OTHOCUTLCA K COOCTBEHHOMY MHEHWIO, YMETb MNpu3HaBaTb OLIMOOYHOCTb CBOEro MHEHUSA (€CriM OHO OLMBOYHO) U
KOPPEeKTUpOBaTh €ro;

e nNpepnaraTb anbTepHaTUBHOE peLLEeHNEe B KOHPIMKTHOM CUTyauuu;

® BblAenATb 06LY0 TOUKY 3pEHNSA B AUCKYCCUN;

e [JoroBapmMBaThbCs O NpaBuax n Bonpocax Ans obcyxaeHns B COOTBETCTBMM C NOCTaBMEHHON nepes rpynnon 3agadven;

e OpraHM3oBbiBaTb 3heKTMBHOE B3auMMoaencTeue B rpynne (onpegenatb obwme uenu, pacnpenenaTb ponu, AoroBapuBaTbCst ApYr C
apyrom un T. 4.);

® YCTpaHATb B pamkax guanora paspbiBbl B KOMMYHMUKaLUMK, 06yCrnoBneHHble HENMOHUMaHNEM/HENPUATUEM CO CTOPOHbI cobeceaHmKa 3agauun,
dopmMbl UNK copepaHns gnanora.

2. YMeHne 0CO3HaHHO UCMNONb30BaTb peyveBble CPeACTBa B COOTBETCTBMM C 3afa4ent KOMMYHMKaLMK ANS BblpaXXeHNsA CBOUX YyBCTB, MbICNeWn
n notpebHocTen ONs NNaHUPOBaHMA W perynsuMmM CBOeN AOeATEeNnbHOCTW; BfafgeHuMe YCTHOW W MUCbMEHHOW PeYvbid, MOHOMOMMYECKOM
KOHTEKCTHOM peybto. OBy4vatoLmincs CMOXeT:

e onpenenaTb 3agavyy KOMMYHUKaLUUN U B COOTBETCTBUM C HEM OTOMPaTb U UCMONb30BaTb peyeBble CPeaCTBa;

e NpeacTaBnaTb B YCTHOM UM NUCbMEHHOM hopMe pa3BepHYTbIN NnaH COGCTBEHHON AeATENbHOCTY;

cobntogaTtb HOpMbI NYGNNYHOM peyn, pernameHT B MOHOMOre 1 QUCKYCCUN B COOTBETCTBMM C KOMMYHMKATUBHOW 3afaden;

BbICKa3blBaTb 1 06OCHOBbIBaTb MHEHUE (CY>XAEHME) U 3anpalumBaTb MHEHME NapTHEpPa B paMKax Ananora;

npyHMMaTh peLleHne B Xo4e anarnora u cornacoBbiBaTb €ro ¢ cobecegHUKoOM;

co3faBaTb MUCbMEHHbIE TEKCTbI Pas3NMYHbIX TUMOB C UCNOSIb30BaHMEM HEOBXOOUMBIX peYeBbIX CPeaCTB;

NCNonb30BaTb CPEeACTBa NOrMYeCcKon CBA3N AN BblAeNeHNs1 CMbICIOBbIX BITOKOB CBOETO BbICTYMMEHWS;

ncnonb3oBaTtb BepbanbHble N HeBepbanbHbIe CpeAcTBa B COOTBETCTBUMN C KOMMYHUKaTUBHOW 3ada4en;



e ouLeHnBaTb 3IPPEKTUBHOCTb KOMMYHMKALMM MOCIE €€ 3aBEPLLEHMS.
3. dopmupoBaHMe N pasBUTME KOMMETEHTHOCTM B 0611acTM NMCNONb30BaHUA MHAPOPMALMOHHO- KOMMYHUKALMOHHBLIX TEXHOMOMMA (aanee —
WKT). Obyyatominca CMOXeT:
e LienieHanpaBneHHO McKaTb U UCNOMb30BaTb MHOPMAaLMOHHBLIE pecypcCbl, Heobxoaumble ANs peLleHnss y4eBHbIX U NpakTUYecknx 3agad c
nomoubto cpeacts UKT;
® 1Cnonb30BaTh A5 Nepefayn CBOMX MbICIeN eCTECTBEHHbIE U dOPMaribHble A3bIKM B COOTBETCTBUMN C YCITOBUAMUN KOMMYHUKALMMK;
e OrnepupoBaThb AaHHbIMU NPU PELLEHN 3a4a4u;
e BbIOMpaTh agekBaTHble 3ag4ave UHCTPYMEHTbI U UCMONb30BaTb KOMMbIOTEPHbIE TEXHOMOMMN ANSA pelleHns y4ebHbIX 3adady, B TOM 4Yucne
ANS: BbIYUCIIEHUS, HANUCAHWS NMUCEM, COMMHEHWNI, OKNaa0B, pedepaToB, CO34aHUsA Npe3eHTaumm n ap.;
® 1Cnonb3oBaTh MHAPOPMALMIO C YHETOM 3TUYECKUX 1 MPABOBbIX HOPM;
e co3gaBaTb LUMMPOBbIE Pecypcbl pasHOro Tuna W ANd pasHbiX ayauTopumn, cobnogatb MHAOOPMALMOHHYK TUIMEeHY W npasuna
MHdOpMaLMOHHON Be3onacHOCTH.

NMpeameTHbIe pe3ynbTaThbl:

B pesynbTate nsyyeHus Kypca XMMunm B OCHOBHOMW LLUKOS1E BbINMYCKHUK Hay4YMUTCS:

eXapaKkTepn3oBaTb OCHOBHbIE METOAbI MO3HAHUA: HabNAEHNE, U3MEPEHME, SKCMEPUMEHT;

eOMNUChbIBaTb CBOMCTBA TBEPAbIX, XNOKNX, ra3006pa3HbiX BELLECTB, BblAENSA UX CyLLECTBEHHbIE NPU3HAKMW;

epacKpblBaTb CMbICIST OCHOBHbIX XUMMWYECKMX MOHATUMIA «aTOM», «MOSEKynay», «XUMWUYECKUA JMEMEHT», «NPOCTOe BELLECTBOY,
«CNOXHOE BELLECTBO», «BANIEHTHOCTbY, «XMMUYECKAsa peakLumsay», UCNOoNb3ys 3HAKOBYIO CUCTEMY XUMUN;

epacKpbiBaTb CMbICIT 3aKOHOB COXPaHEHUs1 MacChbl BELLECTB, MOCTOSAHCTBA COCTaBa, aTOMHO-MOMEKYNSIPHON TEopUu;

epasnmyaTb XMMU4eCcKMe N uU3n4eckne siBreHuns;

eHa3blBaTb XMMNYECKNE SNIEMEHTDI;

eOnpenensiTb COCTaB BELWECTB Mo UX hopmynam, BarieHTHOCTb aTOMa dfieMEHTa B COEANHEHUSIX;

eONpeaensTb TUN XMMUYECKUX PEAKLUNI, HAa3biBaTb MPU3HAKM U YCITOBUS MPOTEKAHUS XMMUYECKUX peakLuuni;

¢BbISBMATb NPU3HAKKN, CBUOETENLCTBYIOLINE O MPOTEKAHUN XMMUYECKON peakumnmn Npu BbINOIHEHUM XMMWUYECKOTO OnbITa;

eCOCTaBNATb (POPMYIibl BELLECTB U COCTaBMATb YPABHEHUSA XUMUYECKUX PeakLnii;

ecobniogaTb Npasuna 6esonacHon paboTbl NPU NPOBEAEHMM OMNbITOB, NOMb30BaTLCS NTabopaTopHbIM 06OPYLOBAHNEM U NOCYAOW;

¢BbIYMCNATb OTHOCUTENbHYIO MOSEKYNAPHYIO U MOMSIPHYKD MaccChl BELLECTB, BblMMCASATb MAacCOBYKO [OS0 XMMUYECKOrO 3feMeHTa no
dopmyne coeanHeHus;

¢BbIYMCNATb KONIMYECTBO, 06BEM MM Maccy BeLecTBa No KONM4ecTBy, 06beMy, Macce peareHToB U NpoayKTOB peakuuu;

eXapakTepu3oBaTb PU3NYECKME U XMMUYECKME CBONCTBA NPOCTbIX BELLECTB,

erionyyaTb, cobupaTb M pacnosHaBaTb rasbl;

epacno3HaBaTb OMbITHLIM NyTEM ra3oobpasHble BellecTBa: KMCnopon, Boaopos;

®BbLIYNCMATH MACCOBYIO OO PACTBOPEHHOMO BELLIECTBA B PacTBOPE;

*[PUrOTOBSISATL PACTBOPbLI C ONpeaeNieHHON MacCoOBOW A0feN pacTBOPEHHOIO BELLECTBA,

eHa3blBaTb COEAMHEHUS N3YYEHHbIX KITACCOB HEOPraHNYEeCKMNX BELLECTB;



exXapakTepusoBaTb PU3MYECKNE N XMMNYECKME CBOMNCTBA OCHOBHbIX KITACCOB HEOPraHMYeCKNX BeLEeCTB: OKCUAO0B, KACIOT, OCHOBaHUN,
conewu;

eONpeaensaTb NPUHAONEXHOCTb BELECTB K ONpeaerieHHOMY Kraccy COefMHEHW, COCTaBnATb (POPMYyrnbl COEOUHEHUNA M3YYEHHbIX
Kraccos;

*[IPOBOANTD OMMbIThl, NOATBEPXAAIOLNE XMMUYECKME CBONCTBA U3YYEHHbIX KIAacCOB HEOPraHN4YeCKNX BeLLecCTB;

exapakTepusoBaTb B3aMMOCBSA3b MeXy Krnaccamu HeopraHM4eCcKkux CoeanHEeHUN;

e0OBbACHATL (PU3BNYECKMA CMbICIT aTOMHOro (NOpPsiAKOBOr0) HOMEpPa XMMUYECKOro 3feMeHTa, HOMEPOB Trpynnbl M nepuoga B
nepuogunyeckon cucteme .M. MeHgeneesa;

¢06BACHATL 3aKOHOMEPHOCTU N3MEHEHUS CTPOEHUSA aTOMOB, CBOMCTB 9f1IEMEHTOB B Npefenax MasbiX NnepuogoB U rraBHbIX noarpynn,

epacKpbIiBaTb CMbICI MOHATUN: «XMMUYECKAsa CBA3bY», «3NEKTPOOTPULATESNIbHOCTbY;

eXapakTepusoBaTb 3aBUCUMOCTb (PU3NYECKNX CBONCTB BELLLECTB OT TUMA KPUCTANIMYECKON PELLETKY;

eONpeaensaTb BUO XMMNYECKON CBS3M B HEOPraHUYECKUX COEANHEHUSX;

en306paxaTtb CXeMbl CTPOEHUS MOSEKYS BELLLECTB, 00pa30BaHHbIX Pa3HbIMU BUAAMU XUMUYECKUX CBA3EN;

epacKpbIBaTb CMbICI MOHATUIA «MOH», «KATUOH», KAHUOHY», «3NEKTPONNTLI», KHEANEKTPONUTLIY, «3NEKTPONUTUYECKan auccoumaunsy,
«OKUCNUTENbY», KCTEMNeHb OKUCIEHNSA» «BOCCTAHOBUTESbY», KOKUCNEHNEY», KBOCCTAHOBIIEHNEY

eONpeaensTb CTENEHb OKUCIIEHNSA aTOMa 3fIEMEHTa B COEANHEHUN;

epacKpbiBaTb CMbICIT TEOPUMN SNEKTPONUTUYECKOW Anccoumaumm;

®COCTaBMATb YPaBHEHUS ANEKTPOSIUTUYECKOM ANCCOLMALINN KUCIOT, LLIESTIOYEN, CONewN;

¢0OBACHATDL CYLLHOCTb NpoLecca 3NeKTPONIMTUYECKON ANCCOLMaL MM U peakumin MIOHHOro 0OMeHa;

eCOCTaBMNATb MOSMHbIE M COKPALLEHHbIE WMOHHbIE ypaBHEHUs peakuum obmeHa, onpefensTb BO3MOXHOCTb MPOTEKaHUSA peakumin
MOHHOro obmeHa;

eMIPOBOANTL pPeakuun, NoATBEPXKAAKLWME KAYECTBEHHLIN COCTAaB Pa3fnNYHbIX BELLECTB;

©COCTaBMATb YPaBHEHNSA OKMCINTENBbHO-BOCCTAHOBUTENBHbLIX peakuuin, onpeaensaTb OKUCIUTENDb N BOCCTAHOBUTEND;

eHa3blBaTb PAKTOPbI, BAUSIOLLME HA CKOPOCTb XMMUYECKON peakuunu;

eknaccmnumpoBaTb XMMUYECKME peakLnn Nno pasfimyHbiM NprU3Hakam;

exXapakTepusoBaTb B3aMMOCBS3b MEXAy COCTaBOM, CTPOEHNEM U CBOMCTBAMWN HEMETArSOB;

exapakTepusoBaTb B3aMMOCBS3b MeXAy COCTaBOM, CTPOEHNEM U CBONCTBAMWN METAnSOB;

e HasblBaTb OpraHW4eckume BewlecTBa MO UX dpopmyrne: MeTaH, 3TaH, 3TUMEH, MEeTaHOos, 3TaHOM, MMUUEPUH, YKCYCHasa KUCIoTa,
aMWHOYKCYCHasi KUCNOTa, CTeapuHOBAas KMCNoTa, ONleMHOBas KMCOoTa, MoKo3a;

e OLEHMBATb BIUSHUE XMMUYECKOro 3arpsi3HEHUsT OKpY)KatloLen cpebl Ha OpraHM3M YenoBeka;

e[paMOTHO ObpaLllaTbCs C BelwecTBaMm B NOBCEAHEBHOW XN3HU

eOnpeaensaTb BO3MOXHOCTb MPOTEKAHUA peakuui HEKOTOPbIX NpPeAcTaBUTENEN OpraHMYeCcKnx BeLecTB C KMCNopoaoM, BOOOPOOOM,
MeTannamMmm, OCHOBaHMSAMM, ranoreHamu.



BbINYCKHUK NOMY4YUT BO3MOXHOCTb Hay4YUTbLCA:
e gbl0BU2amb U [POBEPSMb 3KCMepuMeHmarnbHO aurnomesbl O XUMUYEeCKUX ceolicmeax eewecme Ha OCHO8e UX cocmasa U
CMpOoeHuUs, ux criocobHocmu ecmyrname 8 XUMUYECKUe peakuuu, 0 Xxapakmepe u npodyKkmax pasnu4HbiX XUMUYECKUX peakyuu;
e Xapakmepu3ogamb 8eujecmea o cocmasy, CmMpPOeHUK U ceolicmeam, ycmaHasueams npuYUHHO-Cr1Ie0CMBEHHbIE C8SI3U MEXOY
OaHHbIMU XapakmepucmuKkamMmu eewecmsa;
e coCmassiame MOMIEKYISPHbIE U MOJIHbIE UOHHbIE YPAaBHEHUS M0 COKPaU4eHHbIM UOHHbIM YpPagHEeHUSIM;
e [IPO2HO3UPOBamMb CrIOCOBHOCMb Bewecmsa pPosssMb OKUCIUMESbHbIE UMIU 80CCMaHo8UMesIbHbIE ce8olicmea C y4emom
cmerneHel OKUCIIeHUSs 35IeMeHmMo8, 8xo005WUX 8 e2o cocmas;
e cocmaseniame ypasHeHuUsl peakyul, coomeemcmeyruwux nocriedosamesibHOCMuU npespaweHuli HeopaaHUYeCcKUX eewecms
pPa3snuYHbIX K1accos;
e gbl08U2amb U MPOBEPSIMb 3KCNEPUMEHMarbHO 2uriomesbl 0 pe3yribmamax 8030elicmeusi pasfiudHbIX ¢hakmopos Ha U3MeHeHUe
CKOpOCMU XUMUYECKOU peakyuu;
e UCMob308amb rnpuobpemeHHble 3HaHUs O 9KOSI02UYECKU 2paMOmHO20 roesedeHus 8 OKpykarouwjel cpede;
e UCrosib308ame MPUOBPEMEHHbLIE KITH0HE8bIE KOMIEMEHUUU rpuU 8bINOSIHEHUU MPOEKMOo8 U y4ebHo-uccriedogamesibCKux 3aday rno
u3y4eHuro ceolicms, criocoboe rnosly4eHUs1 U pacrio3HasaHusi 8eLEecms;
06BEKMUBHO OUEeHUBamMb UHGhOpMayUI 0 sewecmsax U XUMU4ecKux rnpoyeccax;
Kpumu4yecKku O0mHOCUMbCS K rceedoHay4YHoU UHghopmauyuu, HedobpocosecmHou pekriame 8 cpedcmeax Maccogol UHpopmayuu;
0CO3Hasamp 3Ha4YeHUe meopemuyecKux 3HaHul rno xumuu Ons npakmu4yeckou 0essimesibHOCMU Yesl08ekKa;
e co30asampb MOOenuU U cxembl Orns peweHus y4ebHbIX U ro3HasamesibHbIX 3adad; noHumame Heobxodumocme cobnodeHus
npeodnucaHul, npedrnazaemMbix 8 UHCMPYKUUSIX 110 UCMOb308aHUK flekapcms, cpedcme bbimosou xumuu u op.
O6yuarowmmncs 8 knacca HayumTcA:
* ONMCbIBaTb CBOWCTBA TBEPAbIX, XXUAKMX, ra3000pa3HbIX BELLECTB, BblAENAS UX CYLLECTBEHHbIE NPU3HAKW;
* XapaKTepn3oBaTb BeLeCTBa MO COCTaBy, CTPOEHWUIO U CBOMCTBaM, yYCTaHaBnMBaTb NPUYMHHO-CNEACTBEHHbLIE CBS3M MeXAy AaHHbIMMI
XapaKkTepucTMKamMmm BELLLECTBA;
* packpbiBaTb CMbICIT OCHOBHbIX XMMWYECKUX MOHATUA «aToOM», «MOJEKyrna», «XMMUYECKUA 3SMNEMEHT», «MNpPOCTOe BELLECTBOY,
«CITOXXHOE BELLECTBOY», «BANIEHTHOCTbY, UCMONb3ys 3HAKOBYH CUCTEMY XUMUU;
* n3obpaxatb COCTaB NPOCTEMLUMX BELECTB C MOMOLLBI XUMUYECKMX (POPMYNT M CYLWIHOCTb XMMMUYECKMX peakuuMi C MNOMOLLbIO
XUMUYECKNX YPABHEHUN;
* BbIYNCIIATb OTHOCUTENbHYIO MOJSEKYNSAPHYIO M MOJSSIPHYKD MacChbl BELECTB, a TakKe MacCOBYK [OM0 XMMUYECKOro afieMeHTa B
COeANHEHUSX ANSA OLEHKM UX NPaKTUYECKON 3HAYNMOCTMU;
* CpaBHMBAaTb MO COCTaBY OKCUAbI, OCHOBAHWS, KUCMOTbI, CONW;
* KnaccmguumpoBaTb OKCUMAbI U1 OCHOBAHWA MO CBOMCTBAM, KUCMOThbI U COMW NO COCTaBYy;
* ONMCbIBaTb COCTaB, CBOMCTBA M 3Ha4YeHue (B Npupoae M npakTM4eckon AesiTeNlbHOCTU YenoBeka) NPOCTbIX BELLECTB — KUcropoaa u
BOAOPOAa;



* AaBaTb CPaBHUTENbHYI XapaKTEPUCTUKY XUMMUYECKUX SMEMEHTOB U BaXHEWLIMX COEAMHEHWA €CTECTBEHHbIX CEMEWCTB LLENOYHbIX
MEeTansoB 1 ranoreHos;

* NONb30BaTbCs TabopaTopHbIM 060PYAOBAHNEM N XMMUYECKOWN NOCYA0W;

* MPOBOAUTb HECMNOXHbIE XUMUYECKMe OrnbiTbl U HAbMAEHUS 3a U3MEHEHUSIMM CBOWCTB BELLECTB B MpoLecce WX MpeBpaLleHnit;
cobnogaTb npaBmna TeXHUKM 6e30nacHOCTM Npu NpoBeAeHMN HabNAEHWI 1 ONbITOB;

* pasnuyatb 9KCNEPUMMEHTANIbHO KUCMOTbl M LWEMNOYM, MOMb3yACb MHAMKATOpaMu; OCO3HaBaTb HEOOXOAMMOCTb CoOMAeHUs mep
B6esonacHocTM Npu obpalleHnm ¢ KUCnoTamm 1 Lwenovamu,

* OOBACHATb CYyTb XMMUYECKMX MPOLIECCOB N UX NPUHLMNMANbHOE OTNMYNE OT (PU3NYECKUX;

* Ha3bIBaTb NPU3HAKN N YCIOBUS NPOTEKAHNUS XUMUYECKUX PeaKLNIA;

* yCTaHaBNUBaTb NPUHAANEXHOCTb XMMUYECKOW peakunn K onpeaenéHHoMy Tuny no ogHOMY M3 KrnaccuduKaunMoHHbIX NPU3HaKoB: 1) no
YUCNYy M COCTaBY UCXOAHbIX BELLECTB N NPOAYKTOB peakumm (peakumm COeANHEHUS, pasnoXeHus, 3aMmeLLeHns n oomeHa); 2) no BbiAENEHUIO
UNU NOrMOLWEHNI0 TennoTbl (peakuuMm 9K30TepMUYECKMEe M SHAoTepMumyeckue); 3) N0 M3MEHEHUID CTENeHeM OKUCMNEHUS XMMWUYECKMX
3MIEMEHTOB (PeaKkumnmn OKMCINTENbHO-BOCCTAHOBUTENbBHBIE); 4) N0 06paTMMOCTM Npouecca (peakunn obpatmble n HeobpaTuMble);

* Ha3bIBaTb PaKTOpPbI, BNSAIOLME HA CKOPOCTb XMMUYECKNX peaKLNI;

* Ha3bIBaTb (DAKTOPbI, BANAIOLLNE HA CMELLEHNE XMMUYECKOTO PaBHOBECUS;

* COCTaBMATb yPaBHEHUSI INEKTPONUTUYECKON AUCCOLMAaLUMM KACNOT, LWLENoYen, Conen; nofiHble M COKPaLLEHHbIE MOHHbIE YpPaBHEHUS
peakuun obmeHa; ypaBHEHUSA OKUCIUTENbHO-BOCCTAHOBUTENBbHbBIX PeaKLNIA;

* MPOrHO3MpoBaThb NPOAYKTbI XMMUYECKUX peakumi no oopmMynam/Ha3BaHUsIM UCXOOHbIX BELECTB; OnpeaensiTb UCXO4Hble BEewecTBa no
dhopmynam/HazBaHUSAM NPOAYKTOB peaKkLmu;

* COCTaBMATb YpPaBHEHWUS peakuui, COOTBETCTBYIOLUMX MOCNenoBaTENbHOCTU («LEenoyke») NpeBpalleHnn HeopraHM4Yeckux BeELLEeCTB
Pa3nMYHbIX KIaccoB;

* BbISIBNATb B NPOLIECCE SKCMEPUMEHTA MPU3HAKN, CBUOETENLCTBYIOWMNE O NPOTEKAHUN XMMUYECKON peakLnu;

* NPUroTOBIIATE PACTBOPLI C ONpeaenéHHON MacCoOBOW A0Sen pacTBOPEHHOIO BELLECTBA;

* ONpeaensATb XxapakTep cpeabl BOAHbIX paCTBOPOB KUCHOT U LWEenoYen no N3MeHEeHNo OKPackn MHAMKaATOPOB;

* MPOBOAMTb Ka4eCTBEHHbIE peakuuun, noaTeBepXaatoLLne Hannume B BOAHbIX pacTBOpax BELLECTB OTAENbHbIX KATMOHOB U @HNOHOB.

O6yuvarowmmnca 8 knacca nony4ynT BO3IMOXHOCTb Hay4YNTbLCS:

* 2paMomHO obpawamscs ¢ gewecmeamu 8 MO8CeOHEBHOU XKU3HU;

* 0co3Hasampe Heobxo0umMmocmb cObIF0OEHUS nMpasusl 3Ko102udecKu 6e3onacHo20 noeedeHuUs 8 OKpyxarouiel rnpupoOHoU cpede;

* IOHUMampe CMbIC/T U Heobxodumocmb cobnodeHus rpednucaHuli, npednazaeMbiXx 8 UHCMPYKUUSIX M0 UCMO/Ib308aHUK J/1eKapcme,
cpedcme bbimosouti xumuu u op.;

* UCMOMb308amb MPUOBPEMEHHbLIE KITHOYEBLIE KOMMEMEHMHOCMU PU 8bIMOSIHEHUU uccriedoeamersibCKUX MPOEKMO8 Mo U3y4YEeHUI
ceolicms, crnocoboe rnosny4yeHus U pacrno3HasaHUsi 6ew,ecms;

* pasgugamb KOMMYHUKamueHyt KOMIMemeHmMHOCMb, UCIMOb3ys cpedcmea yCmHOU U MUCbMEHHOU KOMMYyHukauyuu rpu pabome c
mekcmamu y4ebHuka u OorosiHumesibHouU fiumepamypod, CrpagoyHbIMU mabiuyamu, rnposissisimbs 20MO8HOCMb K Y8a)XXeHUI0 UHOU MOYKU
3peHus npu obcyx0eHuu pe3syribmamoes 8bIrnosIHeHHOU pabomei;



* 06bEKMUBHO OUeHUBamb UHEOPMayU O eeujecmeax U XUMUYECKUX rpoyeccax, Kpumu4dyecku OMmHOCUMbLCS K rcesOoHay4yHou
uHgopmauuu, HedobpocosecmHoU pekname, Kacarouelics UCrob308aHUsT pasfiuyHbIX eeuw,ecms.

* cocmassisimb MOJEKYISAPHbIE U MOSIHbIE UOHHbIE YPaBHEHUS 110 COKPaU,EHHbIM UOHHbIM YPaBHEeHUSIM;

* IpuBOOUMb MpUMepbl peakyul, nodmeepxxdarWux cyu,ecmeogaHue 83auMoCcBsi3U MeXOY OCHOBHbIMU Kraccamu HeopaaHUYeCKUX
sewecms;

* [IPO2HO3UPOBaMb pe3yribmambsl 8030elicmeus pasu4yHbIX hbakmopos Ha USMEHEeHUE CKOpOoCMU XUMUYECKOU peakyuu,

* IPO2HO3UPOB8amMb pe3yibmambi 8030elicmeus pa3iudyHbiX (hakmopos Ha CMeWeHUe XUMUYEeCKO20 pagHOBECUSI.
O6yuarowmmncs 9 knacca Hay4YUTCA:

* KnaccuuumpoBaTb XMMUYECKNE SNEMEHTbI HA MeTanfbl, HEMEeTanmbl, 3NIEMEHTbI, OKCUAbI U TMAPOKCUMAbI KOTOPbIX aMOTEPHbI, U
WHEPTHbIE 3NeMEHTbI (rasbl) 4N OCO3HAHWS BaXKHOCTU YNOPALOYEHHOCTN HayYHbIX 3HAHWUN;

* packpblBaTb CMbICN nepuoanyveckoro 3akoHa L. N. Mengeneesa;

* ONMMCbIBaTb N XapaKTepm3oBaTb TabnMyHy0 opMy NEPUOANYECKON CUCTEMbI XUMUYECKMNX SNIEMEHTOB;

* XapakTepu3oBaTb COCTaB aTOMHbIX SAEp WM pacnpedernieHMe 4Yucra 3MEeKTPOHOB MO SNEKTPOHHbIM CrOsIM aTOMOB XMMUYECKUX
3M1IEMEHTOB MarbIX NePUOAOB NEPUOONYECKON CUCTEMBI, a TaKXKe Kanus 1 KanbLuus;

* pasnuyaTtb BUObl XUMUYECKON CBA3N: NOHHYHO, KOBANEHTHYIO MNOMNSAPHYHO, KOBANEHTHYH HEMONSAPHYHO U METaNNIMYECKYHO;

* n3obpaxkatb INEKTPOHHO-NOHHbIE POPMYIbl BELLECTB, 06pa3oBaHHbIX XMMUYECKMMWN CBA3SIMU pa3HOro BUAa;

* BbISIBNSATb  3@aBUCMMOCTb CBOWCTB BELLECTB OT CTPOEHUS WX KPUCTANSIMYECKMX PELUETOK: MOHHbBIX, aTOMHbIX, MOMNEKYMSPHbIX,
MeTannuyecknx;

* XapaKkTepm3oBaTb XUMUYECKNE SNEMEHTbl U UX COEAMHEHUS] HA OCHOBE TMOSIOXEHUS1 3NEMEHTOB B NEPUOANYECKON CUCTEME W
OCODEHHOCTEN CTPOEHMS NX aTOMOB;

* ONUCbIBaTb OCHOBHbIE 3Tanbl OTKpbITUA [0. . MeHOoeneeBbiM NepuMOAMYECKOrO 3aKoHa W NEepuoanYeckon CUCTEMblI XUMWUYECKUX
3M1EMEHTOB, XN3Hb U MHOroo0pasHyo Hay4Hy OeATENbHOCTb YYEHOrO;

* XapakTepm3oBaTb Hay4YHOE W MUPOBO33PEHYECKOE 3HAYEHWE MEPUOONYECKOrO 3aKOHa M NEePUOANYECKON CUCTEMbI XUMUYECKUX
anemeHToB [. N. MeHgeneeBa,;

* OCO3HaBaTb Hay4Hbl€ OTKPbITUS Kak pe3ynbTaT ANMTENbHbIX HAabNAEeHWIA, ONbITOB, HAY4YHOW MONEMUKU, NPEOAONEHUS TPYOHOCTEN U
COMHEHUHN.

* onpenensitb NPUHAANEXHOCTb HEOPraHNYeCKNX BELeCTB K OOHOMY M3 U3YYEHHbIX KaccoB/rpynmn: MeTanmnbl U HEMETannbl, OKCUAabl,
OCHOBaHUS, KUCMNOTbI, CONK;

* COCTaBNATb POPMYIbl BELLECTB MO UX HA3BAHUSAM;

* onpenensATb BarieHTHOCTb U CTEMNEHb OKUCIEHUS1 3NIEMEHTOB B BELLECTBAX;

* cOCTaBnNATb POpMynbl HEOPraHMYECKUX COEANHEHNI MO BANEeHTHOCTAM U CTEMEHSAM OKUCIEHUSA 3MIEMEHTOB, a Takke 3apsidaM MOHOB,
yKasaHHbIM B Tabnuue pacTBOPUMOCTU KUCAOT, OCHOBaHUM U COSEMN;

* OOBACHATL 3aKOHOMEPHOCTU U3MEHEHUA PUNYECKMX U XMMUYECKMX CBOWCTB MPOCTbIX BELECTB (MeTanfioB M HeMeTanmnoB) U UX
BbICLLMX OKCNAOB, 06pa30BaHHbIX 3N1IEMEHTaMN BTOPOro U TPETbEro NEPUOAOB;

* Ha3blBaTb 0OLME XMMUYECKME CBOMCTBA, XapakTepHble AN rpynn OKCUAO0B: KUCMNOTHbIX, OCHOBHbIX, aM(OTEPHbIX;



* Ha3biBaTb OOLWME XMMWYECKME CBOWCTBA, XapaKTEpPHble ANS KaXAoro M3 KnaccoB HEOPraHM4eckux BELLeCTB: KMCMOT, OCHOBaHWUN,
conew;

* NPUBOAUTL MPUMEPBI peakuui, NoATBEPXKAALWMX XMMUYECKMNE CBOMCTBA HEOPraHMYECKUX BELLECTB: OKCUOOB, KUCIOT, OCHOBAHWA U
conew;

* onpenensaTb BELWECTBO-OKUCNNTENb M BELLECTBO-BOCCTAHOBUTENb B OKUCINTESTbHO-BOCCTAHOBUTESNbHbBIX PeaKUUSX;

* COCTaBMATb OKUCINTENBbHO-BOCCTAHOBUTENBHbIN GanaHc (419 N3yYeHHbIX peakumii) No NpeanoXXeHHbIM CXemMam peakuui;

* NPOBOAUTL NTabopaTopHble ONbIThI, NOATBEPXKAAKOLLME XMMNYECKME CBOMCTBA OCHOBHbLIX KAacCOB HEOPraHNYECKNX BELLECTB;

* NpoBOAMTL NabopaTopHble OMbITbl MO MNOMYy4YEHUIO U coBUpaHuio ra3oobpasHbiX BELWECTB: BOAOPOAa, KMcnopoaa, YriekMcnoro rasa,
aMMMaka; COCTaBnsATb YpaBHEHMSI COOTBETCTBYIOLLNX pPeaKLUA.

O6yyarowmmca 9 knacca nony4ynT BO3IMOXHOCTb Hay4YUTbLCA:

* 0CO3Hasampe 3Ha4YeHUe meopemu4yecKux 3HaHul Orisi Mpakmuyeckol desimesibHOCMuU Yerio8eKa;

* Ornuchkleamse U3y4YeHHbIE O6BLEKMbI KaK CUCMEMbI, MPUMEHSIS JI02UKY CUCMEMHO20 aHanu3a;

* IPUMEHSIMb 3HaHUs O 3aKOHOMEPHOCMSX Mepuodudeckol cucmeMbl XUMUYECKUX 3arieMeHmos O 06bsiCHeHUS U rnpedsudeHust
ceolicme KOHKPEMHbIX seu,ecms;

* paszgusame UHGOPMaUUOHHYK KOMIemeHmMHOcmb riocpedcmeom yarybneHusi 3HaHuli 06 ucmopuu cmaHo8/IeHUSI XUMUYEeCKOU HayKu,
€€ OCHOBHbIX MoHAMUU, NepuoOUYECKO20 3aKOHa KaKk OOHO20 U3 Ba)KHeUWUX 3aKOHO8 rpupoldbl, @ MakxXe O CO8PEMEHHbLIX OOCMUXEHUSIX
HayKu U mexHuKu.

* [IPO2HO3UPOBaAMb XUMUYECKUE CBOoliCmea 8eUecms Ha OCHO8e UX cocmasa U CmMpOEHUS;

* IPO2HO3UPOB8aMb CrOCOBHOCMb 8ewecmeaa nPosBIsiMb OKUCIUMESIbHbIE UlU 80CCMaHO8UMerbHbIE cgolicmea ¢ y4Emom cmeneHeu
OKUCIIeHUSs 351eMeHmMo8, 8xo05iLUX 8 €20 coOCMmas;

* 8bISIBNISIMb CYUW,ECMB0B8aHUE 2eHEMUYECKOU 83aUMOCBsI3U Mex0y seuwecmeamu 8 psdy: npocmoe sewecmso — oKcud — 2udpoKcud
— COJIb;

* Xapakmepu3osamb ocobble ceolicmea KOHUEHMPUPOBAHHbLIX CEPHOU U a30mHOU KUCIom;

* IPUBOOUMb MPUMEPbLI ypasBHEHULU peakuul, fiexaujux 8 0CHO8€e MPOMbIUWIIEHHbIX Cr1ocob08 rMony4YeHUss aMmuaka, CepHoU KUCiombl,
yyeyHa u cmarnu;

* onuckleame (hU3UYECKUE U XUMUYECKUE MPOUECCHI, A8MSIUWUECS Yacmbio Kpy2080poma eeu,ecms 8 rpupode;

* Op2aHuU308bI8aMb, MPOBOOUMb YYEHUYECKUE [POEKMbI M0 UCCcr1ef08aHuU0 C80lICME 8euecms, UMEUWUX 8aXHOe Mpakmuyeckoe
3Ha4yeHue.

1. COOEPXAHUE YYEBHOI'O NMPEOMETA
B cucteme ecrtecTBeHHOHay4YHOro o6pasoBaHMs XMMUSI Kak y4eOHbli NpeameT 3aHMMaeT BakHOe MeCTO B MO3HaHUWM 3aKOHOB
npupoabl, OPMUPOBaAHUM HAy4YHOW KapTWHbI MUpa, CO3O4aHWM OCHOBbI XMMUYECKMX 3HAHWUWA, HEOoGXOOAUMbIX Ofsi MOBCEAHEBHOW >XU3HMU,
HaBbIKOB 3[0POBOr0 W Ge3onacHoOro Arnsi YenoBeka WM OKpyxawwen ero cpeabl obpasa XM3HM, a Takke B BOCMUTAHUWM 3KOSIOrMYECKOM
KynbTypbl.
YCnewHocTb U3y4eHUsi XMMUU CBsi3aHa C OBMaJeHMEM XMMUYECKUM $3blkOM, cobntogeHnem npaBuni GesonacHol paboTbl npu
BbIMNOSTHEHWUN XMMNYECKOTO 3KCMEePUMEHTA, OCO3HAaHNEM MHOTOUYUCIIEHHbIX CBA3EN XUMUW C APYTMMW NpeaMeTaMm LKOSbHOIo Kypca.



Mporpamma Bkno4aeT B cebsi OCHOBbI HEOPraHUYECKOM U OpraHMYeckon xmumumn. MaBHOWM maeen nporpamMmbl SIBSIETCS CO34aHue
6a30BOro KOMMseKca OMOPHbIX 3HAHWUI MO XMMUK, BblpaXXeHHbIX B (hOpMe, COOTBETCTBYHOLLEN BO3paCTy 0byyatoLLmnxcs.

B copepxaHun gaHHOro Kypca npefcTaBfieHbl OCHOBOMOMarawwme XMMUYecKMe TeopeTUMYEeCcKMe 3HaHWSA, BKoYallne usyyvyeHue
coCcTaBa M CTPOEHMS BeLwecTB, 3aBUCMMOCTM WX CBOWCTB OT CTPOEHUs, MNPOrHo3MpoBaHMe CBOWCTB BeLLeCcTB, WccregoBaHue
3aKOHOMEPHOCTEN XMMNYECKMX MPEBpaLLEHUA N NyTen yNpaBrneHus UMY B LLensiX NoMy4yeHus BeLeCcTB 1 MaTepuarnos.

TeopeTnyeckyto OCHOBY U3YYEHUS HEOPraHMYECKOM XMMUU COCTaBNSE€T aTOMHO-MONEKynsapHoe yydeHue, MNepunognyveckmii 3akoH O.U.
MeHaeneeBa € KpaTkKuMuM CBEAEHUSIMU O CTPOEHUM aTOMa, BUAAX XMMUYECKON CBA3W, 3aKOHOMEPHOCTAX NPOTEKaHNUS XUMUYECKUX peakLUn.

B n3yyeHun kypca 3HaumMTenbHas ponb OTBOAUTCS XMMUYECKOMY SKCMEPUMEHTY: NPOBEAEHUNIO NPaKTUYECKMX U nabopaTopHbIX paboT,
ONUCaHNIO Pe3ynNbTaToB YYEHNYECKOrO SKCNepUMeHTa, cobnogeHmo HopM 1 npasun 6esonacHon paboTbl B XMMUYECKON nabopaTtopuun.

Peanusauua gaHHou nporpammbl B npouecce obydeHnst No3BONUT 0ByyaloWmMMCs YCBOUTL KMOYEBbIE XMMUYECKME KOMMETEHLUMU U
MOHSATb POSib U 3HAYEHNE XUMUU CPeaU OPYrMX HayK O Npupoae.

M3ydyeHne npegmeta «Xmmusi» B 4YacTm POPMUPOBAHUA Y OBy4varoLMXCA HAYy4YHOro MUPOBO33PEHUHA, OCBOEHUS OOLLEeHayYHbIX
MeToAoB (HabnoaeHne, n3MepeHne, IKCNEPUMEHT, MOAENNPOBaHNE), OCBOEHUS NPAKTUYECKOro NPUMEHEHUS HayYHbIX 3HAHUW OCHOBaHO Ha
MeXnpeagMeTHbIX CBA3AX ¢ npeameTamu: «buonorunsy», «eorpadusy», «Actopusay», «Jlutepatypar», «MaTtematunka», « OCHOBblI 6€30MacHOCTH
XKN3HeOesaATeNbHOCTUY, «Pyccknin a3blk», « Dusnkay, «KoNornsay.

8 knacc
MeToAabl XMMMNYECKOro NO3HaHMA 2 yaca
MpeameT xumun. OCHOBHbIE METOAbI NO3HAHWA: HabnaeHne, naMepeHne, IKCNepMMeHT. Tena u BewecTBa.
XnMunyeckas cBsi3b U CTPOEeHMe aTomMa 22 yaca
fBneHus, cBA3aHHblE C M3MEHEHMEeM cocTaBa BeuwlecTtBa. Co3gaHue nepuogudeckon cuctembl. AToMm. Monekyna. XMMUYECKUIA SNEMEHT.
3HaKN XMMUYECKUX 3remMeHToB. Xumunyeckne copmynbl. NHaekcbl. OTHOcUTENbHaa aToMHas U MonekynapHaa maccel. MaccoBasi gons
XMMUYECKOTO 3fIEMEHTA B COeAUHEHUU. PU3MYECKMA CMbICTT aTOMHOro (MOPSiAKOBOr0) HOMEpa XMMMUYECKOro 3fieMeHTa, HoMepa rpynnbl U
nepuoga nepuoanyeckomn cuctembol. CTpoeHne atoma: 54po, aHepreTuydeckmi yposeHb. CoctaB aapa atoma: NpoTOHbI, HEUTPOHbI. 30Tonbl,
dopmynbl. CTpoeHne 3HEPreTUYECKNX ypoBHEN aTOMOB nepBbix 20 XMMUYECKMX 3NEMEHTOB nepuoaundeckon cuctembl .M. Mengeneea.
3aKOHOMEPHOCTU U3MEHEHNS CBOMCTB aTOMOB XMMWYECKMUX 3MIEMEHTOB N X COEOMHEHUN HA OCHOBE MONOXEHUSI B NEPUOANYECKON CUCTEME
O.N. MeHpeneeBa n ctpoeHna atoma. lNepuogndeckmn 3akoH .. Mengeneesa. epnognyeckass cuctema xumMmdeckmx anementos [.U.
MeHgeneeBa. 3HayeHue [Nepunoanyeckoro 3akoHa [.. MeHgeneea. VOHbI: KaTUOHbI, aHOUHbI. IOHHas CBA3b. QNeKTpooTpULaTeNbHOCTb
aTOMOB XMMUWYECKUX 3neMeHTOB. KoBaneHTHas XxuMmmnyeckasa CBA3b: HENonsipHaa v nonsdpHas. Bsaumogencrtsme atoMoOB MeETansoB Mexay
cobon — obpasoBaHMe MeTannuyeckmx kpuctannoB. lNoHATME O meTannuyeckon cBasn. [pocTble M cnoxHble BeuwlectBa. Metannbl,
cTpoeHune, nonoxexne B NC. HemeTannbl, ctpoeHune, nonoxeHune B MNC. Monb — eanHunua konmyectea BewecTtea. MonsipHasa macca. 3akoH
ABoragpo. MonspHbin 06bemM rasoB. PacyeTbl C MCNOMb30BaAHMEM MOHATUIA «KOSIMYECTBO BELLECTBa», «MOMApHAd Maccay, «MOSSPHbIN
o6beM rasoBy, «4mcno ABoragpoy.
BaneHTHOCTb. 3akoH MNOCTOSHCTBaA cocTaBa BewlecTBa. CrteneHb okucneHumda. OnpeneneHne CTeneHu OKUCIEHUA aTOMOB XUMUYECKUX
3N1IEMEHTOB B COEQMHEHUSX.



HeopraHunyeckue BewectBa 13 yacoB

BuHapHble coegunHenunsa. Oxkcuabl n  ruapugbl. CoctaBnenue dopmyn. Knaccudpumkauna okengoB. HomeHknatypa. OcHoBaHUS.
Knaccudumkauma. Homenknatypa. LWénoun. Kucnotbl. Knaccudwukaums. Homedknatypa. [lonydyeHne wn npumeHeHue kucrnoT. Conu.
Knaccudpukauma. HomeHknatypa. Tunbl KpUCTannM4eckux peLlleTok (aToOMHad, MOMeKynspHasi, MOHHas, MmeTannuyeckas). 3aBUCUMOCTb
PM3NYECKMX CBOMCTB BELLECTB OT TUNA KPUCTanIMyYeckon peletki. Ynctole BewectBa n cmecu. Cnocobbl pasgeneHnsa cmecenn. Maccoas u
obbemMHaa [O0nM KOMMOHeHTa cMmecu. PacyeTbl, CBs3aHHble C WCMONb30BaHMEM MOHATUA «aons». [loHATME SBNEHU, CBA3AHHbIX C
N3MEHEHNAMM, MPOUCXOAALLNMM C BELLECTBOM. PU3nYecKne ABMNEHNS.

Xumunyeckue peakumm 11 yacos

3aKOH COXpaHeHusi MacCbl BelecTB. XUMUYECKME YpaBHEHUSA. 3HayeHume WHOEKCOB U KoadduumeHTtoB. CocTaBneHuMe ypaBHEHUN
XUMUYECKUX peakuumn. PacdeTbl MO XMMUYECKUM ypaBHeHUsIM. PelleHne 3aay Ha HaxoxaeHue KonuyecTtsa, Macchbl unm obbema npoaykra
peakuMmM Mo KONMYecTBy, Macce unm obbemy WMCXOOHOro BellecTBa. PacyeTbl C MCNONb30BaHWEM MOHATUS «4ONSA», Korga ucxogHoe
BELLLECTBO [JaHO B BMAE pacTBopa C 3aJaHHOM MaccOBOM AOMen pacTBOPEHHOIO BELLECTBA UM COOEPXUT onpeneneHHyo OO0 NpumMecen.
Peakunn pasnoxeHus. lNpeacraBneHne O CKOPOCTU XMMUYECKUX peakumn. Katanusatopbl. PepMmeHTbl. Peakumn coeguHeHus. Peakuuu
3amelleHus. Pag akTMBHOCTM MeTansoB, ero UCnonb3oBaHne A5 NPOrHO3MPOBaHUS BO3MOXHOCTU NPOTEKAHUS peakumn Mexagy MmeTtannamm
N KACNOTaMK, peakuuin BbITECHEHUSI OOHUX METannoB W3 pacTBOPOB WX conen apyrumm meTannamu. Peakumm obmeHa. Peakumm
HenTpanumsauun. YcrnoBusa npotekaHnsa peakunnm obmeHa B pactBopax A0 KoHua. Tunbl XMMUYECKUX peakumini Ha NpumMepe CBOWUCTB BOAbI.
Peakuua pasnoxeHuss — anekTponus BoAbl. Peakumm coegmHeHns — B3auMOOEWCTBME BOAbl C OKCMOAMW METasnsioB M HEMeETarnsloB.
Peakuuun 3amelieHns — B3anmMmogencTame BoAapl ¢ Mmetannamn. Peakunm obmeHa — rugposius BELLECTB.

PactBopbl 12 yacos

PacTtBopeHne kak uU3nKo-xMMmuyecknin npouecc. PactBopumocTb. [loHsATME 00 anekTponuTuyeckom Aauccoumaumm. ONeKTponnTbl W
HeanekTponuTbl. MexaHM3am gmccoumnaumii SNeKTPONIMTOB C pasfnyHbIM XapakTepom cBA3n. CTeneHb 3MeKTPONMTUYECKOM Auccoumaummn.
CunbHble 1 cnabble anekTponuTbl. ANEKTpoNUTMYeckas guccoumaumns KUCNoT, OCHOBaAHUN 1 conen. IoHHble ypaBHEHUSA peakumnn. Peakuuu
obmeHa, wmaywme pOo KoHua. CocTaBneHMe WOHHbIX YypaBHEHUMW. PelweHne 3agady no Teme «WMoHHble ypaBHeHusi». Kucnotbl, wux
Knaccudukaumsa. uccoumaums KMCNOT U UX CBOMCTBA B CBETE TEOPUM INEKTPONUTUYEckon anccounaummn. OcHoBaHUSA, UxX Knaccudumkaums.
[Aunccoumauma OoCHOBaHUM M MX CBOWUCTBA B CBETE TEOPUWU INEKTPONUTMYECKOM auccounaumn. BammogencrTBMe OCHOBaHUM C CONSIMWA.
O6o0OLwweHne cBegeHun 06 okcuaax, WX knaccudukauum un ceoucTBax. Conu, wux guccoumauusi U CBOMCTBA B CBETe Teopuu
aneKkTponuTuyeckonm guccounauun. Baanmogencrteme conen ¢ metannamu, 0COGEHHOCTU 3TUX peakuun. eHeTudeckne psiabl Metanna u
HemeTanna. leHeTnyeckasa CcBA3b MexXay KrnaccamMn HeopraHM4YeCcKnx BeLlecTB.

OKucnutTenbHO-BOCCTaHOBUTESIbHbIE peakuun 4 yaca

OnpepeneHne cTeneHen oKUCNEHNs AN aNeMeHToB, 0bpasyloLmx BelecTBa pasHblX KraccoB. Peakunn MOHHOrO oGMeHa 1 OKUCIUTENbHO-
BOCCTaHOBUTENbHbIE peakumn. OKkMcnnTenb U BOCCTAHOBUTESb, OKUCIEHME U BOcCTaHoBneHne. CocTaBneHne ypaBHEHUA OKUCIUTENbHO-
BOCCTAHOBUTENbHbIX peakumi METO4OM 3NeKTpoHHOro 6anaHca. CBoncTBa NPOCTbIX BELWECTB — METasnsioB U HEMETAanoB, KUCIOT 1 Conen
B CBETE OKUCIUTENbHO-BOCCTAHOBUTESbHbIX PeakLnii.

MpakTukym 2 yaca

OTtpaboTka NpakTU4eCKnX HaBbIKOB.



O6GobuweHne u KOHTpOnb 2 Yaca
MTOroBbI KOHTPOSb MO KypCy

9 knacc

TeopeTnyeckue ocHoBbl XuMmumn 9 yacos
CtpoeHue lMepunoanyeckon cuctemMbl. XapakTepucTuka anemeHta noT nonoxeHuto B NC. eHeTU4eckne psaabl MeTannoB U HEMETansos.
[MoHATME O nepexofHbix anemeHTax. AMdoTepHOCTb. lepuoanydeckun 3akoH U lNepunogndeckas cuctema Xmmmyeckmx anemeHtos [. U.
MeHpeneeBa. XuMnyeckasa opraHmsaums XMBoON U HEXMBOW NpUpodbl. XUMUYECKME SNIEMEHTLI B KNeTKax XMBbIX opraHnamMoB. dusnyeckme
N XMMUYECKME CBOMCTBA OKCUAOB N OCHOBaHUN. PUINYECKME N XMMUYECKNE CBONCTBA KUCIOT 1 conen. CocTtaBneHue ypasHeHnn OBP.
MeTtannbl 15 4yacos
MonoxeHne meTtannos B lNepuoguyeckon cucteme xummdeckmx anemeHtos . . MeHgeneesa. MeTtannuyeckas Kpuctannmyeckas peLleTka
N MeTannuyeckasa xummndeckas ceasb. Obwme unsnyeckne csomcTea MeTannoB. XMMMUYECKMe CBOMCTBA MEeTamnfoB Kak BOCCTAaHOBUTENEN, a
Takke B CBETE WX MOSIOXEHUSI B INEKTPOXMMUYECKOM psgy HanpshkeHun meTtannoB. Kopposuss meTannoB M cnocobbl 60pbbbl ¢ HeEW.
MeTtannbl B npupoge. Obume cnocobbl nx nonyyeHus. ObLaa xapakTepucTmka LWeoYHbIX MeTanoB. BaxHenwmne coeaMHEHNS LWenoYHbIX
MEeTannoB —OKCUAbl, TMAPOKCUAbLI 1 conn (xropuapl, KapboHaTkl, CynbdaTbl, HATPATbI), UX CBOMCTBA U NPUMEHEHNE B HAPOAHOM XO3SINCTBE.
Obuwasa xapaktepuctvka anemeHToB rnasHon noarpynnsl |l rpynnel. CTpoeHne aTomoB. LenovHosemenbHble MeTanfbl — MNpoCTble
BellecTBa. BaxHenwme coeguHeHMs1 LWENOYHO3EMESbHBIX METansfioB — OKCUAbl, rMAPOKCMabl U conn (xnopuabl, kapboHaTbl, HUTpaThI,
cynbdaTthbl, pocdaTbl), X CBONCTBA U MPUMEHEHME B HapoAHOM Xxo3anctee. AntoMuHuA. CTpoeHne atoma, (usnyeckne u XMMudeckue
cBOKCTBa NpocToro Bewlectsa. CoeanHeHus antoMUHNA — OKCUA U rmapokcna, nx amgoTepHbIN XxapakTep. BaxHenwmne conu antoMmMHUA.
MpuMeHeHne antoMuHua KU ero coeaunHeHun. Xeneso. CTpoeHne aTtoma, (PU3NYECKMEe U XMMWUYECKME CBOMCTBA MPOCTOro BellecTBa.
"eHeTn4eckune paabl Fe2+ n Fe3+. BaxHenwme conu xenesa. 3Ha4yeHne xenesa n ero CoeguMHeHNN ansi NnpMpoapl U HapoO4HOro XO3sNCTBA.

Hemetannsbl 19 yacos

Obuwas xapaktepucTuka HemeTanmnoB: nonoxeHuve B [lepuognyeckon cucteme xmmumyeckux anemeHTtoB . N.MeHpeneeBa, ocobeHHOCTU
CTPOEHNA aTOMOB, 3neKTpooTpuLaTenibHOCTb. Kpuctannmyeckoe CTpOeHWe HeMeTansioB — MpPoCTbiX BewecTs. Annotponus. dmnsmndeckme
cBoncTBa HemeTannoB. Bogopoa. NonoxeHne sBogopoaa B lNepuognyeckon cucteme xmmmyecknx anementos [1. . MeHgeneea. CTpoeHue
atoma n wmonekynbl. ®duamyeckme M XUMUYECKME CBOWCTBaA BOAOpPOAa, €ro nomnydeHne wu npumeHeHne. OOWasi xapakrepucTuka
ranoreHoB. CTpoeHne atomoB. [1pocTble BellecTBa U OCHOBHble COEAWHEHUS ranoreHoB, MX cBoucTBa. [MpMMEHeHue ranoreHoB n ux
coeguHeHu B HapogHom XxossucTtee. Kucnopop. NonoxeHune kucrnopoga B [lepuogmn-4yeckon cuctemMe Xmmudeckux arnemeHTtos [. W.
Mengeneesa. CTpoeHue atoma WM Monekynbl. Pusmyeckme u XMMUYECKME CBOWCTBA KUCNOpoda, €ro MnosflydeHne u npuMeHeEHne.
Cepa. CTpoeHue atoma, annoTponusi, CBOMCTBa U npumeHeHne pombudeckon cepbl. Okenabl cepbl (IV) n (VI), ux nonyyeHue, csoncrtea u
npumeHeHne. CepHasi KUCroTa N ee COonu, X NPUMeHeHne B HApoAHOM xo3ancTee. NMpon3eBoacTBo cepHon kncnoTbl. A3oT. CTpoeHne atoma
N MONeKyrbl, CBONCTBaA MPOCTOro BewecTBa. AMMUaK, CTpOeHue, CBOMCTBA, NnoryvyeHne n npumeHeHue. Connm aMMOHUS, UX CBOMCTBA U
npumeHeHne. KayectBeHHasa peakuusi Ha MOH aMMOHMS. A30THas KUCMOTa, ee CBOMCTBA U NpMMeHeHne. Hutpatbl 1 HATPpUTLI, Nnpobnema mnx
COAepXaHNsa B CENbCKOXO3ANCTBEHHOW npoaykumu. A3oTHble yaobpennda. docdop. CTpoeHme aTtoma, annoTponud, cBoucTBa 6enoro u
KpacHoro cdocgopa, ux NpUMeEHEHNE.



OcHoBHble coeanHeHnsa: okeng dpoccopa (V) n optoocdopHas kucnota, ocdatsl. PoccopHble yaobpeHus. Yrnepoa. CTpoeHne atoma,
annoTponus, ceonctea moaudukaunn, npumeHeHne. Okeugpl yrnepoga (1) u (1V), ux ceonctea u npumeHenne. KapboHaTbl: kanbuuT, coaa,
notaw, WX 3HadeHue B nNpupode W Xu3Hu Yenoseka. CBOWCTBA YrofibHOW KUCAOTbl, MPUMEHEHUE COSier YroflbHOW KUCMOTBI.
KpemHun. CTpoeHne aTtoma, KpuCTasniunyecknin KpemHur, ero ceBoucTBa W npumeHeHue. Okcug kpemHusa (1IV), ero npupogHble
pasHoBMAHOCTU. CunukaTtbl. 3Ha4YeHUe CoeaMHEHUA KPEMHUSI B XXMBOW U HeXmBowm npupope. MNoHATME O CUNUKATHOW MPOMBbILLSIEHHOCTMW.
Okeng kpemuus (1V), ero npupogHble pasHoBUOHOCTU. Cunukatbl. 3Ha4YeHne coegMHEHUN KPEMHUS B XXMBOW N HEXMBOW Npupoge. NoHsTue o
CUMNNKaTHOW NPOMBbILLSIEHHOCTW.

MNMpakTukym 4 yaca

[MoBTOPEHNE XMMMUYECKNX CBONCTB HEMETAanNsOoB 1 Ux coeauHeHnn. OTpaboTka NpakTU4YECKUX HaBbIKOB.

O606weHune no teme «HemeTannbi» 5 Yacos

MonoxeHne HemeTannos B lNepunognyeckon cucteme. OCobeHHOCTN CTPOEHNSA aTOMOB HEMETAISOB.

O6006wweHune no teme «HeopraHmyeckasa xumusa» 12 yacon

CTpoeHne aToOMOB 31eMEHTOB. OJIEKTPOHHOE CTPOoeHMe. Pa3HOBUOHOCTb XMMUYECKOW CBA3WM U TUMNOB peakuunin. MaccoBas Jonga BewecTBa B
pactBope. PeweHne 3agad c noHATMEM «gons». Xumudeckme cBonctBa kucnot B cBete TOL. CocTaBneHWe MWOHHbLIX YpaBHEHUN.
Xumunyeckme ceonctBa conen B cBete TO[l. CocTaBneHMEe WOHHbLIX YpaBHEHWA. XMMUYECKME CBOWCTBA OCHOBaHUM B cBeTe TJ3M.
CocTaBneHne NOHHbIX ypaBHeHW. B3anmocBA3b Mexay KrnaccaMu HeopraHuyecknx coeuHeHwun. CocTaBneHue Lenoyek npespalleHui,
noaTBepXaatLline reHeTUYEeCKyld CBA3b MeXAy KrhaccaMy HeopraHuyeckux coeamHeHuin. CocTaBneHwe YpaBHEHWA OKUCHUTENbHO-
BOCCTAHOBUTESbHbBIX Peakunin MeTo4oM 3rekTpoHHoro 6anaHca. PeweHune ypaBHeHun OBP. CBoncTBa NPOCTbIX BELLECTB — METAsNoB U
HemeTarnmnoB, KUCIOT U CONen B CBETE OKUCITUTENbHO-BOCCTAHOBUTENbHbLIX peakunii.

ﬂepBOHaqaanble cBefeHus ob OopraHn4yeckux eewjecrtBax 4 yaca
I'IepBOHaqaanble npeacrasrieHnA 06 opraHn4yeckmnx BellecTBax. I'Ipe/:l,eanble yrnesogopobl. MeTaH, aTaH. dusnyeckme n XMMmM4eckme

ceovicTBa. NpumeHeHne. HenpeaenbHble yrnesogopoabl. 3TuneH. AuetuneH. beHnson. Cnmnptbl. OgHoaTOMHbIE CnNUPTLI. Pr3mMonornyeckoe
AenCcTBMe CNMPTOB Ha opraHnam. MNMpumeHeHne. MHoroatoMHble cnvpTel. KapboHoBbie KMcnoThl. HaxoxaeHve B npupoae. MNprmeHeHwne.

2. TEMATUYECKOE NJIAHUPOBAHMUE, B TOM YNCNE C YYETOM PABOYEW MPOrPAMMbl BOCMUTAHUA C
YKA3AHUEM KOJIMMECTBA YACOB, OTBOOMMbIX HA OCBOEHME KAXOOW TEMbI

8 knacc.
Ne n/n Paspen Konu4yecTtBo 4acos
Tema ypoka
MeToAbl XMMUYECKOro Nno3HaHusA 2
1. Beepenue. MNpeamet xumuun. OCHOBHbIE METOAbI XUMUYECKOro NO3HAHUS. 1

2. BeuwectBa. XuMMU4eCKNI SNEMEHT. 1




XnmMmunyeckas cBA3b U CTPOEHUE aToma 22
3. XnmMnyeckas peakums. 1
4. Mepuogunyeckasa cnctema xummndeckas anemeHTos [.1.MeHgeneeBa. 3Hakn XMMNYECKUX 1
anemeHToB. PK- 3HameHuTble niogn TromeHckon obnactu
5. Xumumyeckme popmynbl. OTHOCUTENbHAA aTOMHAA U MONEKYrsipHasi Macchbl. 1
6 Pac4yeTbl no xummnyeckum oopmMyriam BELLECTB. 1
7. ATOMbI XmMmyeckmx anemeHToB. CTpoeHne atoma. Aapo. 1
8. M3oTonbl. 1
9. CT1poeHune anekTpoHHbIX 06onoyek atomoB. NB-yyacTve B OTKpbITLIX YpOKax noprana 1
MpoeKTOpus
10. lMepuognyecknin 3akoH N nepuognyeckas cuctema xummdeckmx anemeHtoB [1.1.Mengeneesa. 1
11 MoHHas cBA3b. 1
12 KoBaneHTHada cBA3b: HeNosnispHaa n nonapHas 1
13 MeTtannu4yeckas cBasb. PK- akckypcus B uex metannokoHcTpykuun BYM 1
14 Ypok cuctemaTtuaaumm aHaHunin. Nogrotoeka K KOHTPONbHOM paboTe. 1
15 KoHTponbHasa paboTta Ne1 no temam «MeToabl XMMYeCKOro no3HaHnsa. Xummyeckas cBs3b 1 1
CTPOEHMe aTomay
16 AHanua KoHTposnbHoM paboTbl. Pabota Hag owmnbkamn. 1
17. MPOCTbIE BELWECTBA lpocTble BewecTsa — MeTansbl. 1
18 [MpocTble BewlecTBa — HeMeTannbl. 1
19 KonunyectBo BewecTtBa. MonsipHas macca. 1
20 MonspHbIn 06bem rasos. 3akoH ABoragpo. 1
21 PelweHuve 3agau. 1
22 O606LweHne 1 cuctemaTnsaums 3HaHnn. MNogrotoeka K KOHTp paboTe. 1
23 KoHTponbHas pab6oTta Ne2 no teme «[1pocTble BewecTBay. 1
24 AHann3 KOHTposbHOM paboTbl. CTENEHb OKUCIIEHUS U BarlEHTHOCTb. 1
HeopraHnyeckue BelwlecTBa 13
25 OCHOBHbIE Knaccbl HEOpPraHMYeCKUX COeANHEHNIN: OKCUAbI N NIeTy4me BOAOPOLHbIE COEOMHEHMS. 1
26 OcHoBaHwus1. 1
27 Kucnotbl. PK- oHnanH akckypcust Ha TIOMEHCKUIA akkyMYNATOPHbIN 3aBO[, 1
28 Conw. 1
29 Kpucrtannmyeckne pelueTku. 1
30 YucTtele Bewlectsa u cmecu. J1. 0.Ne1 PasdenieHue cmeced. 1
31 MaccoBas n o6bemMHasa 40NN KOMNOHEHTOB CMECH. 1
32 PelweHne pacyeTHbIX 3aay Ha HaxoXaeHMe MaccoBOW JONM BELWECTBA B pacTBOpE. 1




[MpoBepoyHas paboTa. PK- akckypcus B LieX ra3vpoOBaHHbIX HANUTKOB

33 Mp. p. Ne1 [NpaBuna TexHukn 6e3onacHoOCTn Npu paboTe B XMMMUYeCcKoM KabuHeTte. Npruémbl 1
obpaweHuns ¢ nabopaTtopHbIM 060pPYAOBaHMEM M HarpesaTenbHbIMM NpUbopamm

34 Mp. p. Ne2 HabnogeHnsa 3a namMeHeHNamMu, NPOUCXOAALLMMU C FOPSILLIEN CBEYOW M UX ONUCaHKE. 1

35. Ypok 0606LeHns un cuctematnsaumm 3YH. INB- yyactme B akuun «[eHb 3HaHUn» 1

36. KoHTponbHasa paboTta Ne3: «CoegnHeHNss XUMUYECKUX SNEMEHTOBY. 1

37. M3ameHeHus, nponcxogdawimne ¢ sewectsamu. dnsnyeckne SBneHus. 1
XnmMmunyeckune peakumm 11

38 Mp. p. Ne3 lNpnsHaku XuMn4eCcknx peakuunmn. 1

39 YpaBHEHNS XUMNYECKNX peaKLUN. 1

40 XvMunyeckme ypaBHeHUs. 3aKoH coXxpaHeHus Macchl BewecTB. B- yyactne B MHTENnNeKTyanbHbIX 1
urpax NB- y4acTne B MHTENNEKTyanbHbIX Urpax

41 Pac4yeTbl N0 XMMNYECKUM YpaBHEHNAM 1

42 PacyeTbl no xumnyeckum ypasHeHusiM. [poBepoyvHasa paboTa. 1

43 Peakuunu pasnoxenus. Katannsartopsl. Peakunn coegnHeHus. 1

44 P-uunun 3amelenus. J1. 0.Ne2 3amelleHne mean B pacTBOpPE COMU XENe3oMm. 1

45 Peakumn obmeHa. J1. o. Ne3 Nony4eHne yrnekncroro rasa B3aumMoaencTBuemM cofbl U KUCNOThI. 1
PK- akcKypcmsa Ha KOHOUTEPCKY habpuky

46 Tunbl XMMUYECKUX peakunin Ha npumMmepe cBoUCTB BoAbl. PK- akckypcus Ha BogokaHan r.wmnma 1

47. 0O606LweHne 1 cuctemaTnsaums 3HaHnn nNo Teme «lpeBpalleHnsa BELLECTBY 1

48. KoHTponbHas paboTta Ne4: «/3meHeHus, npomcxoasiyme ¢ BelecTBaMmmny. 1
PactBopbl 12

49 PactBopbl. CBOMCTBA pacTBOPOB 3MNEKTPONMTOB. PacTBopuMoCTh B-B B BoAe. [1B- yyacTtue B 1
YPOKe «IDKONOrnsa n aHeprocoepexeHme»

50 Mp. p. Ne4 [NpurotoBneHne pacTeopa C 3agaHHOM MacCOBOW J0Nen paCTBOPEHHOIO BELLECTBA. 1

51 OCHOBHbIE NOSTOXEHNSA TEOPUN INEKTPONUTUYECKON anccoumaumn. NB-yyactne B ceMenHOM 1
npoekte «[JomalHaa nabopaTopunsa»

52 [nccoumaumns KMCnoT, OCHOBaHWN, CONen. 1

53 VIOHHble ypaBHEHUS. 1

54 PeweHuve 3agay no teme «VoHHblE ypaBHEHUSA» 1

55 PewweHne 3agady no teme «/OHHbIE ypaBHEHUS». TecT No TeMe: « Teopnsa aNeKTPONUTUYECKON 1
anccoumaumny

56. KncnoTbl B cCBETE TEOPUN INEKTPOSTIUTUYECKON AMCCOoLNaLNN. 1
J1. 0. Ne 4 Peakunn, xapaktepHble 4519 paCTBOPOB KUCIIOT.

57 OcHoBaHus B CBETE TEOPUWN INEKTPOSNTIUTUYECKOM ANCCOLMaLINN. 1




J1. 0. Ne5 Peakuumn, xapaktepHble 45151 pacTBOPOB LENoYEN.

58. Okcnabl B cBETE TEOPUN IMEKTPONUTUYECKON AMCCOLMaLIIN. 3
J1. 0.N26 nony4eHne cBOMCTBa HEPACTBOPMMOIO OCHOBaHUSA

59. Conu B cBETE TEOPUN INEKTPONUTUYECKON aNCCOLMALINMN. 1
J1. 0.Ne7 Peakunn, xapaktepHble Ans pacTBOPOB COSien

60. "eHeTU4YecKasn CBA3b MEXAY Knaccamu HeopraHn4ecknx coegmHeHui. NMposepoyHas pabora. 1
J1. 0. Ne8 peakumn, xapaktepHble Ana OCHOBHbIX U KUCITOTHbIX OKCUO0B
OKucnuTenbHO-BOCCTaHOBUTESbHbIE peakuuun 4

61 OKMCNUTENBHO-BOCCTAHOBUTESTbHbIE peaKL UK. 1

62. PeweHune 3agay no teme « OKUCNIUTENBHO-BOCCTAHOBUTESBbHbLIE PEAKLUNY. 1

63. PeweHune 3agay no teme « OKUCNIMTENBHO-BOCCTAHOBUTENBHLIE peakumny. lNpoBepoyHas paboTa. 1

64. OKMCnNMTENbHO-BOCCTAHOBUTESbHbIE CBOMCTBA BELLIECTB. 1
MpaKkTukym 2

65. Mp. p. Ne5 «CBoKcTBa KACIOT, OCHOBaAHUW, OKCUAOB, coneny. NB- npodunaktuka nn4yHom 1
6e3onacHoCTW.

66. Mp. p.Ne6 «PelieHne akcnepnmMeHTanbHbIX 3a4a4» 1
O6006LeHne n KOHTPOIb 2

67 KoHTponbHasa paboTta «PactBopbl. CBOMCTBa pacTBOPOB 3N1EKTPOSNTUTOBY 1

68 AHanna KoHTposibHOM paboTbl. PewwieHne 3agad. VItorosoe 3aHaTHE. 1

9 knacc.
Ne n/n Paspen KonnyectBo 4yacos
Tema ypoka

TeopeTnyeckne 0CHOBbl XUMUUN 9

1. XapaKTepuctmka XMMmM4eCcKoro anemeHTa no nonoxeHuwo B NC. 1

2. ["eHeTnYecKkMe pagbl MeTansioB 1 HEMETassos. 1

3. Bxoasawmn koHTponb. KoHTponbHas pabota no Temam Kypca Xxumnn 8 knacca. 1

4. MepexoaHble anemeHTbJ1. 0. Ne1 «[lonyyeHne amdoTepHOro rugpokcmga u uccriegoBaHune ero 1
CBOWUCTB»

5. Mepuognyecknin 3akoH N nepmuognyeckas cuctema xummuyecknx anemeHtos [.1.MeHgeneesa. 1
PK-3HamenuTble noan TromeHckon obnacTtu.

6. CBoncTBa OKCMO0B U OCHOBaHU B CBETE TEOPUM INEKTPONUTUYECKON JMCCoLnaLun. 1

7. CBOWCTBA KUCMNOT U CONEN B CBETE TEOPUN INEKTPONTUTUYECKON ANCCOUMaLINN. 1

8 OKncnNnTEenNbHO-BOCCTAHOBUTESbHbLIE peakLmu. 1

9 PeweHve 3agav. 1




MeTannbl 15
10 MeTannel..lMonoxeHne meTannos B Nepuoanyeckon CUCTEME XUMUYECKNX INTIEMEHTOB 1
O.N.Mengeneesa. J1. 0.Ne2 O3HakomneHune ¢ obpasuammn MeTansos
11 Xumndeckme ceonctea metannos. J1. 0.Ne3 Peakumn metannos ¢ pacTBOpamMmn KUCIIOT N CONeN. 1
12 ObLme NOHATUS O KOPPO3NN MEeTaOoB. 1
13 MeTtannbl B npupoge. O6Lme cnocobbl NonyvYeHnss MeTansnos. 1
14 ObLwan xapakTepmncTuka LWenoYHbIX METansoB. 1
15 CoeavHeHNs LWenoYHbIX MeTansoB. TeMaTn4ecknin KOHTPOSIb. 1
KoHTponbHas paboTta Ne 1 «O6Line ceoncTBa MeTannoBy
16. O6uaga xapakTepucTnka arneMeHTOB rMaBHOW Noarpynnbl 2 rpynnbl. 1
17. CoefvHeHnsa WenoYHo3emMenbHblX MeTannos. NpoBepoyvHasa paboTa. 1
18. ANOMUHUIA, ero musnyeckme N XMMmn4eckmne CBOMUCTBA. 1
19. CoeguHeHns antoMUHKUS. 1
20. XKeneso, ero omsnyeckme n xummndeckue ceornctea. NB- yyactme B cemenHOM npoekTe 1
«[JomaluHas nabopatopusa»
21. "eHeTu4eckue psaabl xenesa. NpoeepoyHas paboTa. [B- yyactue B MecsiyHuke 1
npodopueHTauunu.
22. O0o0LeHne n cuctemaTusaumna 3HaHmm no teme «Metannbi». PelueHne 3apau. 1
23. KoHTponbHas paboTta Ne 2 no teme «MeTannbi». 1
24, Mp. p. Ne1 «OcyliecTBneHne Lenoykm XMMNMYeCcKnx npeBpaLLeHin MeTannoBy 1
HemeTannbl 19
25. Hemetannbl. Obwias xapaktepuctmka HeMeTansnos. 1
26. Bogopog. 1
27. O6Laga xapakrepmucTuka rasioreHoB. 1
28. BaxHenwme coegmHenns ranoreHos. J1.0. Ne4 KayecTBeHHas peakumnsa Ha XJ1I0pua-MUOoH. 1
29. Kucnopoga. lB- yqactve B MHTEennekTyanbHbIX Urpax. 1
30. Cepa, ee (hu1smyeckmne n Xmmm4eckmne CBOMCTBA. 1
31. Okenpbl cepbl. CepHas kucrnota. J1.o. Ne5 KayectBeHHasa peakuus Ha cynbdaT-noH. PK- oHnainH 1
9KCKypcua Ha THOMEHCKU aKKyMYNATOPHbLIN 3aBO[.
32. A30T 1 ero cBOUCTBa. 1
33. AmMumak n ero ceonctea. lNposepoyHas pabora. 1
34. Conu ammoHna n nx ceonctea. J1.0. Ne6 PacnosHaBaHne conen aMmMoHus. 1
35. A30THas KucroTta 1 ee CBOUCTBA. 1
36. Conu a3oTHOM kncnoTbl. A30THble yaobpeHus. PK- oHnanH aKCKypcus Ha 3aBof MUHEpParnbHbIX 1

yaobpeHun.




37. docdop, ero pmsnyeckme n XuMmM4eckme CBOMNCTBA. 1
38. CoepguHeHna ocgopa. NposepoyHas paborta. 1
39. Yrnepog, ero gusmyeckne n XuMm4eckme CBOUCTBA. 1
40. Okengbl yrnepoga. J1.o. Ne7 NonydeHne n pacno3HaBaHWe Yrinekucroro rasa. 1
41. YronbHaga kucnota un ee conu. J1.o. Ne8 KayectBeHHasi peakumsa Ha kapOoHaT-NOHbI. 1
42. KpemMHun, ero gmamyeckme n xsmummdeckmne cesoncts. NpoBepoyHas pabora. 1
43. CunukaTtHasi NnpoMbILLNEHHOCTb. PK- aKCKypCcus Ha KMPNWYHbIA 3aBOS,. 1
MpakTukym 4
44, Mp.p.Ne2 PelwweHne akcnepmmeHTanbHbIX 3agad no teme «lloarpynna kucnopoga». lNB- 1
npodunakTuka nM4Hom 6e3onacHoOCTH.
45, Mp.p.Ne3 PelweHne akcrnepmeHTanbHbIX 3aga4 no teme «lloarpynna yrnepoga v asorta» 1
46. Mp.p.Ne4 «[lonyyeHne, cobupaHue n pacnosHasaHue rasoy». PK- akckypcus B uex 1
rasnpoBaHHbIX HAMUTKOB
47. Mp.p.Ne5 PelweHne akcnepmeHTanbHbIX 3aga4d no teme «llonyydeHne n pacno3HaBaHue 1
BELLIECTBY
O6006ueHue no Teme «HemeTtannbi» 5
48. O6ob6uieHne n cuctemaTnsauus 3HaHUM No Teme «HemeTtannbi». 1
49 PelweHne pacyeTHbIX 3aga4 1
50 PeweHwne 3agay. NoarotoBka K KOHTPOSibHOM paboTe. 1
51 KoHTponbHasa paboTta Ne3 no teme: «HemeTtannbi». 1
52 AHann3 KOHTPOSibHOM paboThl, paboTa Hag ownbkamu. PelweHne 3agav. 1
0O606LeHne no Teme «HeopraHmyeckaa XxMummsa» 12
53 CTpoeHune atoma, UBMEHEHNE CBOWCTB 3NIEMEHTOB. 1
54 Buabl xMmMmnyeckon CBa3n, TUMNbl peakumi. 1
55 PacTtBopumocTb BewecTB B Boge. MaccoBas nonga BewectBa B pactBope. PK — akckypcus B Lex 1
rasupoBaHHbIX HAMUTKOB.
56 PelwweHne 3agad no teme «MaccoBasi 4oN4 BELWECTB B pacTBOpeE» 1
57 KnucnoThbl B CBETE TEOPUM INEKTPONUTUYECKON Anccoumnaumm. Peakunn, xapaktepHble s 1
pacTBOPOB KUCIOT.
58 Conu B cBETE TEOPUUN INEKTPONUTUYECKON auccoLmaumn. Peakumn, xapakTepHble Ang pacTBOpoB 1
conen.
59 OcHoBaHUA B CBETE TEOPUN INEKTPONUTUYECKON Anccoumnaumn. Peakuumn, xapaktepHble s 1
pPacTBOPOB LLENOYEN.
60 CBOMCTBa KMCMOT, OCHOBaHUN, okengos., conen. J1.0.Ne9 «Peakumm noHHoro obmeHa» 1
61 PeweHune 3agay no teme «BO3MOXHOCTb NpOTEKAHNA peakunin mexay sewecteammy». J1.0.Ne10 1




«KayecTBeHHbIe peakLyn Ha MOHbI B pacTBOPE»

62. ["eHeTnYecKkas CBA3b MeXAy KflaccamMu HeopraHudecknx coeanHeHun. NB-yyactue B ypoke 1
«3JKonormsa n aHeprocbepexeHme»

63. OKMCNUTENBHO-BOCCTAHOBUTESbHbIE peaKL K. 1

64. KoHTponbHas pab6oTta Ne4 no teme «Xvmnyeckme peakunmny 1
OpraHuyeckue BeLlecTBa 4

65. MpeneneHble yrnesogopoabl-meTaH 1 aTaH. CBoncTBa HedPTU M NPUPOJHOIO rasa. 1
PK-yrneBogopogHoe ChipbeE.

66. HenpegenbHble yrneBogopoabl — 3TUNeH, auetuneH, 6eHson. NB- yyactme B cbope nnacTtuka. 1

67 lMpenenbHble ogHOATOMHbIE CNNPTLI. [NULEepUH. 1

68 OaHOOCHOBHbIE NpefenbHble KapbOHOBbIE KMCIOTbI HA MPUMeEpPE YKCYCHOW KUCAOTbl. 3HaYeHue 1

XUMNN B XKN3HN YEJIOBEKA.




MpunoxeHne k pabodenn nporpamme y4yedbHOro npegmerta « XMMmUA»
ANs OCHOBHOro obuiero obpasoBaHus

KANEHOAPHO - TEMATUYECKOE MJIAHUPOBAHUE

8 knacc
Ne Hata Tema ypoka OnemeHTbl cogepxaHust | PopMbl KOHTPONS MpnmeyvaHue
ypoka
MnaH dakT
MeToAabl XMUMUYECKOro no3HaHmA 2 4yaca
1 Beenenue. Npegmert Mpeamet xumuu.
XuMmun. OCHOBHbIE MeTOoAbl OCHOBHbIE MeToAbl
XUMMUYECKOTrO NO3HAHUA. NO3HaHUsI: HabroaeHue,
N3MepEHNE, SKCNEPUMEHT.
2 BewecTtBa. Xrmmnyeckum Tena v BewecTBa. PpOHTanNbHbIN
3NIEMEHT.
XnmMmmnyeckas cBfA3b U CTpOeHUe aToma 22 yaca
3 Xnmunyeckasi peakums. SBneHusi, cBaA3aHHbIE C
N3MeHeHneM cocTaBa
BellecTBa.
4 lMepuogunyeckada cucrtema Cos3panue nHgmeuayaneHbin | PK

XUMUYecKas arieMeHToB
O.N.MengeneeBa. 3Haku
XUMNYECKMX SNTIEMEHTOB.
PK- 3HameHuTblE ntoan
TromeHcKkon obnacTu

nepmMoanyeckon CUCTEMBbI.
ATtom. Monekyna.
XUMNYECKUN SNIEMEHT.
3HaKN XMMNYECKNX
3IEMEHTOB.




Xnmuyeckme opmynbl.

OTHOCUTENbHAA aTOMHas u

MOJEeKyndapHada Macchbl.

Xnmunyeckue popmyrnebl.
NHpekcbl. OTHoCcUTENbHas
aTOMHasi 1 MonekynsipHasi
Macchl.

‘pynnoBomn

PacueTbl No xummyeckum
doopmyriam BeLLECTB.

MaccoBas gonsa
XUMUYECKOro 3fieMeHTa B
COEUNHEHUN.

NHouBmayanHbin

ATOMbI XMMMUYECKNX
anemeHToB. CTpoeHune
aToma. Agpo.

dunasmyeckmin cmbicn
aToOMHoro (NopsaKkoBoOro)
HOMepa XMMNYECKOro
aneMeHTa, Homepa
rpynnel 1 nepuoga
nepmoanyeckon
cuctemMbl.CTpoeHne
atoma: s4po,
3HEepPreTMYeCcKNin YpoBEHbD.
CoctaB sgpa atoma:
NPOTOHbI, HENTPOHBI

opOHTanbHbIN

MN3oTonbl.

N3oTonbl, dopmyrbl

CTpoeHne aneKTPOHHbIX
obonoyek aToMoB.
MNMB-yyacTue B OTKPbITLIX
ypokax noptana
MpoeKTOpwus

CtpoeHune
9HepreTU4YecKmUx ypoBHeN
aTtomoB nepsbix 20
XUMUYECKMX 3NIEMEHTOB
nepunoanyeckon CUCTEMBbI
.. MeHpeneesa.
3aKOHOMEepPHOCTHU
N3MEHEeHNA CBOUCTB
aTOMOB XUMUNYECKNX

NHouBMayanbHbIN

nBe




3M1IEMEHTOB U UX
coeJUHEHUN Ha OCHOBE
NonoXeHns B
nepuognyeckon cucteme
O.1. Menpeneesa u
CTpoeHna aToma.

10 [Mepuogunyecknin 3akoH u [Mepuoaunyeckmin 3akoH
nepuoguyeckasi cuctema .. Mengeneesa.
XUMUYECKMNX 3N1EMEHTOB Mepuoanyeckasa cuctema
0.N.MeHpeneesa. XUMUYECKNX NEMEHTOB
a.un.
MeHnpeneeBa.3Ha4yeHune
Mepuogunyeckoro 3akoHa
0.1. MeHpeneesa.
11 MoHHasa cBA3b. MOHbI: KATUOHBLI, aHOMHBI.
NoHHasa cBA3b.
12 KoBaneHTHas cBs3b: OneKTpooTpmLaTeNnbHOCTb "pynnosown
HenosiApHaa n nosisipHas aTOMOB XMMUYECKNX
anemMmeHToB. KoBaneHTHas
XUMUYECcKas CBSA3b:
HenonspHasi U NonsapHas.
13 MeTtannuyeckas cBa3b. B3aumopencteme aTtomoB PK
PK- akckypcua B uex MeTansioB mexagy cobon
METanmOKOHCTPYKLUMIA — obpasoBaHue
BYM MeTannnyec-Kmux
Kpuctannos. [loHsaTMe O
MeTannmM4yecKkon CBsI3N.
14 Ypok cuctemaTtmsaumm O600LeHre maTtepunana
3HaHun. [MNogroToBKa K
KOHTpOsbHON paboTe.
15 KoHTponbHasa pab6oTta Ne1 nHAnBUAYyanbHbIN

no remam «MeToabl




XUMUYECKOro No3HaHuS.
Xumuyeckasi cBssb 1
CTPOEHMNE aToMa»

16 AHarnus KoHTpPOrbHOM
paboTbl. PaboTa Haa
owmbkamn.
17 MPOCTBIE BELWECTBA. [MpocTble u CNoXxHble
NpocTble BelllecTsa — BellecTBa. MeTanmbl,
meTanmbl. CTPOEHWE, NOMOXEHNE B
rnc
18 lMpocTble BewecTBa — HemeTtannebl, cTpoeHue,
HemeTansbl. nonoxeHue B NC.
19 KonuyecTtBo BellecTBa. Monb — eanHuua
MonsipHasa macca. Konn4yecTBa BellecTBa.
MonspHas macca.
20 MonsapHbIn 06beM rasos. 3akoH Asoragpo. ®poHTanbHbIN
3akoH ABoraapo. MonsipHbIii 06beM rasos.
21 PewweHune 3agauv. PacueTbl c "pynnosown
NCMNONb30BaHMEM MOHATUN
«KOMUYECTBO BeELLECTBa», | UHANBMAYANbHbIN
«MonsipHas mMaccay,
«MONAPHbLIN ob6bem
rasoBy, «4ncno
ABoragpo».
22 O6006LeHne n O600LLEeHne 3HaHUI
cuctemaTtmsauusi 3HaHun.
MoaroToBKa K KOHTP
pabore.
23 KoHTponbHas paboTaNe2 NHouBmayanbHbIN

no teme «lpocTbie
BellecTBar.




24 AHanu3 KOHTPONbHOM BaneHTHOCTb. 3akoH
pabotbl. CTeneHb NOCTOSIHCTBA COCTaBa
OKMCMEHWA 1 BaNeHTHOCTb. | pojiecTra. CTeneHb
okucnenus. OnpegenexHve
CTENEHN OKNCIEHNS
aTOMOB XMMWNYECKNX
3NEMEHTOB B
COeNHEHMUSIX.
HeopraHunyeckue BewectBa 13 yacoB
25 OcHoBHbIe Knacchbl BuHapHble coeguHeHus.
HEOPraHN4eCcKnXx Okcuabl v rmapuasbl.
COeIHEeHWI: OKCUabl U CocTasneHe opmyr.
TIeTytne BoAopoAHbIe Knaccudgumkaumns okcnaos.
COeNHEHNS.
HomeHknatypa
26 OcHoBaHus. OcHoBaHus.
Knaccudpumkaums.
HomeHknatypa. LLénoun.
27 KucnoTbl. KucnoTbil. PK
PK- oHnamH akckypcus Ha Knaccudoumkaums.
TiomeHckn HomeHknaTypa.
aKKyMynSTOPHbIV 3aBOA Monydenme u
NPUMEHEHNe KNCMoT.
28 Conw. Conun. Knaccudmkaums.
HomeHknaTypa.
29 Kpuctannuyeckue Tunbl  KpUCTanIM4yeckux "pynnoBown
peLueTKu. peLueToK (aTomHas,

MOneKynspHas, WOHHas,
MeTannmyeckas).




3aBNCUMOCTb (PU3NYECKNX
CBOWCTB BeLlecTB OT Tuna
KpucTannmyeckomn
peLleTKun.

30

YucTble BewecTBa u
cmecu. J1. O.Ne1
Pa3sdeneHue cmeced.

YucTtble BewlecTsa n
cmecn. Cnocobbl
pasgerneHns cmecen.

NHouBmayanbHbIN

31

MaccoBaga n oobemHada
JONU KOMNOHEHTOB CMECH.

MaccoBaga n obbemHas
JOnNV KOMMNOHEHTa CMecCH.

32

PelueHne pacyeTHbIX
3a4a4y Ha HaxoxaeHue
MacCcoBOW J0NW BeLLecTBa
B pactBope. [lpoBepoyHas
paboTa. PK- akckypcus B
Lex rasampoBaHHbIX
HanuTKOB

PacuyeTbl, cBsi3aHHble C
NCMnosnb3oBaHMEM MOHATUS
«aons».

PK

33

Mp. p. Nel lNpaBuna
TeXHWKM 6e3onacHoOCTM npu
paboTe B XMMUYECKOM
kabuHeTte. Nprémsbl
obpalueHuns c
nabopaTopHbIM
obopynoBaHMeEM U
HarpeBaTenbHbIMK
npnbopamm

NHanenayanbHbin
OTYET no paboTe

34

Mp. p. Ne2 HabniogeHnsa 3a
N3MEHEeHUAMM,
NPOUCXOAALLMUMM C
ropsiLLien cBe4Yom n nx
onucaHue.

NHouBMayanbHbIN
OTYET no paboTe

35

Ypok 0606LeHns n
cuctematmsaumm 3YH.
MB- y4acTtue B akumu

O600LeHre maTtepunana

nBe




«[1leHb 3HaHn»

36 KoHTponbHas paboTta NHanenayanbHbin
Ne3: «CoeanHeHus
XUMUYECKNX SNIEMEHTOBY.
37 N3meHeHus, MNoHaTne SABINEHUN,
npoucxogsauime ¢ CBSI3aHHbIX c
BewecTBaMn. dnsnyeckne | USMEHEHUSMN,
SABIEHMS. npouncxogaLmmm C
BellecTBoM. dusnyeckune
SABIEHUS.
Xnmunyeckune peakuum 11 yacos
38 Mp. p. Ne3 MNpusHaku OtpaboTka npakTnyecknx | MHomemayanbHbIN
XUMNYECKUX peaKLUnM. HaBbIKOB.
39 YpaBHEHUSI XUMUYECKNX 3aKOH COXpaHeHns Macchl
peakuunmn. BELLEeCTB. Xumunyeckme
40 Xrmunyeckme ypaBHEHUS. ypaBHEHUA. 3HayeHune ]=
3aKOH COXpaHeHust Maccbl | UHOEKCOB n
BELecCTB. KoahpuumeHToB.
MB- yyacTtue B CocTaBneHune ypaBHeHWI
NHTEeNNEKTyanbHbIX UTpax | XMMUYECKNX peakuuni.
41 PacueTbl No xummyeckum PacyeTbl no xumunyeckum "pynnoBson
ypaBHEHNAM YPaBHEHUAM. PeweHne
42 PacueTbl N0 XMMUYECKUM 3aja4y Ha HaxoxgeHue | MHovBuayanbHbIN

ypaBHeHusIM. MpoBepoyHas
pabora.

Konuyectsa, Maccbl unn
obbema npoaykra
peakumm no KONnn4ecTBy,
mMacce nnu ob6bemy
NCXOQHOro BelLleCcTBa.
PacueTbl c
NCMNOMb30BaHMEM MOHATUSA
«gonsa», Korga MCXOAQHoe
BELLECTBO [aHO B Buae
pactBopa C 3adaHHOW
MacCcoBOW gonen




PacTBOPEHHOro BeLlecTBa

nnm CoOOepPXuT
onpeaenieHHyto Oonwo
npumecen.
43 Peakuunun pasnoxeHus. Peakunn pasnoxeHus.
Katanusatopsl. Peakuum MpenctasneHune o
COEANHEHNA. CKOPOCTN XMMUYECKNX
peakunn. KatanmnsaTopbl.
depmeHThI. Peakuyum
COeVHEHMA.
44 Peakunn 3amelleHus. Peakuuun 3amewenus. Pag | UHanenayansHbin
J1. O.Ne2 3ameleHune aKTUBHOCTU MeTanmnos,
mMenau B pacTeope conu ero ucnonb3oBaHve ans
HKENE30M. NPOrHO3NpoOBaHUS
BO3MOXXHOCTM NPOTEKAHUSA
peakunn mexay
MeTannamMmu u KUCroTtamm,
peakunin BbITECHEHUS
OOHUX MEeTannoB u3
pacTBOPOB MX COSEN
ApYrMMK MeTannamu.
45 Peakunn obmena. J1. O. Peakunn obmeHa. NuaunengyansHoin | PK
Ne3 NonyyeHue Peakuuu HeiiTpanuaaumm.
Yrneknernoro rasa Ycrnosus npoTekaHus
E;gl:g/l:ﬁemcmmem coabl 1 peaKLMi OBMEHa B
PK- akckypcust Ha pacTBopax 4O KOHLa.
KOHONTEPCKYIO habpunky
46 Twvnbl XUMUYECKUX peakumn | Tunbl XUMUYECKNX PK

Ha npumMepe CBOWCTB BOAbI.

PK- akckypcua Ha
BogokaHan r.wuma

peakuum Ha  npumepe
cBOMCTB BoAbl. Peakyus
pasnoXxXeHns —




3MeKTponums BOAbI.
Peakunmn coegnHeHuna —
B3aumoaencTeme BoOAdbl C
oKkcuagamum MeTansioB W
HemMeTanmnos. Peakunmn
3amMelleHnsa — B3anmoaen-
CTBME BOAbl C MeTanmnamu.
Peakuumn obmeHa -
r’MOposin3 BELLECTB.

47

O6o0LwweHne n
cuctemaTusaumsi 3HaHum
no teme «lpespaLLeHna
BELLECTB»

O600LeHne maTepunana

48

KoHTponbHas paboTta
Ne4: «/3meHeHus,
npoucxogswme ¢
BellecTBaMm».

NHanenayanbHbin

PactBopbl 12 yaco

49

PacTtBopskl. CBoncTBa
pacTBOPOB 3NIEKTPOSINTOB.
PacTBopMMOCTb BELLECTB B
Boge. 1B- yyactune B ypoke
«dkonorunsa u
3HeprocbepexeHne»

PacTteBopeHue kak doumamnko-
XUMUYECKMI NpoLIeCC.
PacTBOpMMOCTb.

nBe

50

Mp. p. N°4 [MpurotoBneHune
pacTBopa C 3agaHHOm
MacCcoBOW A0en
pPaCcTBOPEHHOIO BELLECTBA.

NHouBmayanbHbIN
OTYET no paboTe

51

OcCHOBHbIE NONOXEHUSN
TEOpUN INEKTPONUTMYEC-
KoW guccoumaumn.
[B-yyacTtue B cemenHoMm
npoekTe «[JomallHas
nabopatopusa»

MoHaTne 06 anekTponu-
TUYECKOW  guccouunauunu.
ONeKTponnTbl n
HEeaneKTPo-NnTHI.

MexaHnam agucco-uuaunn
SNEKTPONnTOB c
pasnnYHbIM  XapakTepoMm

dopOHTanbHbIN

nB




CBA3N. CrteneHb
3EKTPONINTUYECKON
anccounaumn. CunbHble u
cnabble aNeKTPonunTHI.

52 [Aunccoumauna Kucror, nekTponuTuyeckas
OCHOBaHWUN, conen. aunccouuanuns KMCnor,
OCHOBaHWN 1 Conen.
53 NOHHbIE ypaBHEHNMS. MoHHbIE ypaBHEHNS
peakunin. Peakuunn
obmeHa, wngywme  go
KOHUA.
54 Pewenuve 3apay no teme CocTtaBneHne MOHHbIX
«/OHHbIE ypaBHEHUA» ypaBHEHUI
55 PeweHne 3agay no teme PeweHne 3agay no tTeme | nuansuayasnbHbIn
«MoHHbIe ypaBHEHWSI». «/oHHblE ypaBHEHMS»
TecTt no Teme: «Teopus
AMEKTPONINTUYECKON
anccounaummny
56 KucnoTbl B cBeTe Teopumn Kncnotbl, nx NHOMBUAYANbHbIN
AMEKTPONNTUYECKON Knaccudukaums.
Auccoumnaunn. Nuccoumaums KUCHoT U 1xX
J1. 0. Ne 4 Peakuuw, CBOWCTBA B CBETE TEOpumn
XapaKTepHble ons .
PACTBOPOB KUCIIOT. SNEKTPONUTUYECKOMN
anccounaumn.
57 OcHoBaHus B cBeTe Teopun | OcHoBaHMSA, nx NHOMBMAYANbHbIN

ANEKTPONINTUYECKON
auccounaumn.

J1. 0. Ne5 Peakuun,
XapakTepHble ons
pPacTBOPOB LLENOYEN.

Knaccudgukaumsi.
[nccoumaumnsa ocHoBaHUN
N X CBOMCTBA B CBETE
Teopum
3MEKTPONINTUYECKON
auccoumaunu.
B3aumopencrteune




OCHOBaHUN C CONSMU.

58 Okcugbl B cBeTE Teopumn O606LeHre ceegeHnit 06 | MHAMBMAYANbHbIN
3MEKTPONNTUYECKON okcuaax, nx
auccounaumn. Knaccudpukawmm n
J1. 0.N26 nonyyeHune CBOWCTBaX.
CBOWCTBA HEPaCTBOPMMOro
OCHOBaHuA
59 Conu B cBeTe Teopumn Conu, ux guccoumauma u | MHAMBMAYaANbHbIN
3NEKTPONNTUYECKON CBOWCTBa B CBETE TEOPUM
auccounaumn. 3NEKTPONNTUYECKOMN
J1. 0.N2e7 Peakuun, auccoumaunn.
XapakTepHble ans Bsaumopgencrtsume conen ¢
pacTBOPOB COMEN MeTannamu, 0COGEHHOCTH
3TUX peaKkLuni.
60 eHeTn4eckasn cBA3b "eHeTnyeckue paabl | HOMBUAYanNbHbIN
MexXxay Krnaccamm MeTanna wu HemeTanna.
HeopraHM4Yeckmnx "eHeTMyeckas CBS3b
coeanHeHun. lNpoBepoyHaa | mexay Krnaccamm
paboTta. J1. 0. Ne8 HeopraHM4Yeckmnx
peakumm, xapakTepHble Ans | BELLECTB.
OCHOBHbIX W KUCITOTHbIX
OKCNOoB
OKMcnuTenbHO-BOCCTaHOBUTENbHLIE peakuum 4 yaca
61 OkncnutenbHo- OnpegeneHne cteneHen
BOCCTAHOBUTEJIbHbIE oKucreHus ansd
peakumn. 3N1IeMEeHTOB, 06pasyoLLIMX
BELLIECTBA pa3HbIX
Knaccos.
62 PeweHune 3apgay no teme Peakumn noHHoro obmeHa rpynnoBomn

«OkncnuTenbHo-
BOCCTaAHOBUTENbHbIE
peakumny.

n OKUCINTENBbHO-
BOCCTaHOBUTENbHbIE
peakunmn. OKUcnNUTENb W




63 PeweHune 3apay no teme BOCCTaHOBUTEIb, nHAnBUAYyanbHbIN
«OKkncnuTensHo- oKucneHue n
BOCCTaHOBUTESbHbIE BOCCTaHOBNEHME.
peakuunny. [NpoBepoyHas CocTaBneHnune ypaBHeHWUN
paboTa. OKUCNNTENBHO-
BOCCTaHOBUTENbHbIX
peakuum MEeTOAOM
anekTpoHHoro 6anaHca.
64 OkucnutensbHo- CsowncTea NPOCTbIX
BOCCTaHOBUTESbHbIE BELleCTB — MeTannoB u
CBOVCTBa BELLECTB. HeMeTansnoB, KUCIOT W
conewu B cBeTe
OKUCINUTENBHO-
BOCCTaHOBUTENbHbIX
peakunin.
MpakTukym 2 yaca
65 Mp. p.Ne5 «CeonctBa OtpaboTka npaktnyecknx | MugmeuayaneHbin | MB
KMCNOT, OCHOBaHWNA, HaBbIKOB OTyéT no pabote
OKCWOO0B, CONEN».
MB- npodunakTka NnuyYHom
B©esonacHocTn
66 Mp. p.Ne6 «PeweHne NHouBmayanbHbIN
AKCnepmMeHTaribHbIX OTYEéT Mo paGoTe
3agjay»
O6006LeHne n KOHTpOsb 2 Yyaca
67 KoHTponbHasa paborta nHAnBUOYyanbHbIN
«PactBopbl. CBoKCTBa
pacTBOPOB 3JIEKTPOSIUTOB»
68 AHann3 KOHTPOJSIbHOM

paboTbl. PelieHne 3agau.
NToroBoe 3aHsTHE.

9 Knacc




Ne [ata Tema ypoka OnemMeHTbl coaepXaHus dopmbl MpumeyaHue
ypoka KOHTpOSIS
MnaH dakT
TeopeTunyeckue ocHOBbl XMMUM 9 YyacosB
1 XapakrepucTuka CtpoeHue
XMMUYECKOro afieMeHTa Mepuoanyeckomn
no nonoxexwuto B NC. CUCTEMBI.
Xapaktepuctuka
anemMeHTa not
nonoxenuto B INC.
2 "eHeTMYeckune psaapl "eHeTMyeckune psabl
MEeTanmnoB 1 HeMeTanmnoB. | METanmoB U HeMeTannoB
3 Bxoaswwmn KOHTpOnb.
KoHTponbHas paboTta no
Temam Kypca xumum 8
Knacca.
4 lMepexonHble anemMeHTbl. | [NoHATME 0 NnepexoaHbIX NHOMBUAYANbHbIN
J1. 0. Ne1 «[lony4yeHune anemMeHTax.
aMmdoTepHOro AM®OTEPHOCTD.
rmapokcmaa u
nccnegoBaHue ero
CBOWCTB»
5 Mepunogunyecknit 3akoH 1 | Neprnognyeckun 3akoH u PK
nepuogmnyeckas cuctema | lNepunoanyeckas cucrema
XUMNYECKNX SNTEMEHTOB XUMUYECKNX IIIEMEHTOB
0.N.MeHpeneesa. . N. Mengeneesa.
PK- 3HameHuTblE noan Xumunyeckasa
TromeHckon obnactu PK- | opraHmM3aums Xusom u
3HaMeHuUTbIE Naun HEXMBOW NpMpoabl.
TromeHcKkon obnacTu XUMUNYECKME INEMEHTHI B
KreTKax XMBbIX
OpraHM3moB.
6 CBoncTtBa OKCUMAOB U dunsunyeckme n

OCHOBAHWMN.

XMMUNYECKMe CBOMUCTBA




OKCUO0B N OCHOBAHWUN.

7 CBoncTtBa KMUCNoT U dusmnyeckme n
conewn. XMMUYECKME CBONCTBA
KWUCNOT U COnen.
8 OxkucnutensHo- CocTaBneHune ypaBHeHUI
BOCCTaAHOBUTENbHbIE OBP
peakuunu.
9 PeweHune 3agau.
Metannb! 15 yacos
10 MeTtannsbl..[MonoxeHne [MonoxeHve MeTannoB B | UHAMBMAYANbHbIN
MeTansnos B [Mepuognyeckon cncrteme
nepmoanyeckon CUCTEME | XUMUYECKUX SNIEMEHTOB
XMMUYECKNX SNIEMEHTOB . N. Menpgeneesa.
0.1 .Mengeneesa. J1. MeTannun-yeckas
0.Ne2 O3HakomneHue ¢ Kpucrannuyeckas
obpasuamu meTannos pelweTka n
MeTannuyeckas
XUMUYecKas CBs3b.
O6wwme dunsunyeckme
CBOWCTBA MeTarnsos.
11 XumMunyeckme CBOMCTBA Xumnyeckme CBOWCTBA | HOVBUAYAIbHbIN
meTtannos. J1. 0.Ne3 MeTannoB KakK
Peakunn metannos ¢ BOCCTaHOBUTENEWN, a
pacTBOpamMu KMUCIOT U Takke B cBeTe  UX
conewn. NONOXXEHNSA B
3MIEKTPOXMMMUYECKOM
pagy Hanps>KeHumn
MeTanmnos.
12 Ob6wwme noHATUNA o Koppo3sus meTtannos u
KOpPPO3unn MeTansos. cnocobbl 60pbOLI C HEN.
13 MeTansnbl B npupoae. Metannel B npupoae.

Oobwwme crnocoobsbl
nony4YeHns MeTansos.

OOwue  cnocoOsbl ux
Nony4YeHus.




14 O6was xapaktepuctuka | ObLiasa xapakTepucTuka
LLIeNOYHbIX METasNJIoB. LLIeNOYHbIX MeTasnsos.

15 CoeguHeHns Wweno4vHblx | BaxHenwmve coegMHeHns | HOMBUAYANbHbIN
MeTanmnos. LLeNOYHbIX MeTannoB —
TemaTn4yecknn KOHTPOSb. | OKCUAbI, MMOPOKCUObI U
KoHTponbHas pabota conu (xnopwuabl,

Ne 1 «O6wme ceoncTBa kapboHaThbl, cynbdaTbl,

MeTannoB» HUTpaTbl), UX CBONCTBA U
npuMeHeHne B HApOgHOM
XO35MCTBE.

16 Ob6wasa xapaktepuctuka | ObLiasa xapakTepucTuka
3r1EMEHTOB 1aBHOM 31EMEHTOB T1aBHOMN
noarpynnel 2 rpynnsl. nogrpynnsoi |l

rpynnbl. CTpoeHune
aTOMOB.
LLleno4yHo3emernbHbIe
MeTansbl — NpocTble
BeLlecTBa

17 CoeaunHeHuns BaxHenwme coegmnHeHus
LLIeNOYHO3EMENbHbIX LLIeNoYHO3EeMENbHbIX
MeTannos. [lpoBepoyHas | MeTannoB —  OKCUAbl,
paborTa. rmopokcunapl n comm

(xnopuasbl, KapOoHaThl,
HUTpaThI, cynbdartsbl,
docdaTtbl), nx cBoncTBa
n npuMeHeHune B
HapOAHOM XO35IUCTBE.

18 ArntoMuHuK, ero AntomuHuin. CTpoeHne
domsnyeckume n aTtoma, usmyeckue u
XUMUYECKMe CBONCTBA. XUMUYECKMe CBOUCTBA

NpoCTOro BewecTea.
19 CoeguHeHunsa antomuuunsa. | CoeanHeHnsa  antoMuUHuUs rpynnoBsomn

— OKCWA 1 rmapokeng, ux
aMmOoTepHbIN  XapakTep.
BaxHenwwve conmu
anomuHug. NpumeHeHve




antoMnHus " €ero
coeUHEHUI.

20 XKeneso, ero comsndeckme | XKeneso. CTpoeHne nB
N XMMUYECKME CBOMCTBA. | aTomMa, husnyeckme u
[MB-y4yacTue B ceMENHOM | XMMUYECKMe CBOUCTBA
npoekTe «[JomallHas NpoCTOro BelecTsa.
naboparopus»
21 ['eHeTMyeckue psaapbl "eHeTn4eckme pagbl | nHameuayaneHbin | MB
Xenesa. [lpoBepo4yHas Fe2+ n Fe3+.
paboTa. B- yyacTtue B BaxHenwwme conm
MECSIYHMKE Xeneasa. 3HayeHune
npodcopueHTauum Xenesa n ero
coeauHeHUN ans
npupoabl M HapOOHOro
X034MUCTBA.
22 O6o00LwWweHne n O0600LeHne 3HaHNN.
cuctemMaTmnsaums 3HaHumn
no teme «MeTtannbl».
PelieHnune 3agau.
23 KoHTponbHas paboTtaNe NHOMBUAYANbHbIN
2 no tTeme «MeTannbi».
24 Mp. p. Ne1 OTpaboTka NpakTU4ecknx | HOnBMAYyanbHbIN
«OcyuwiecTBneHve HaBbIKOB.
LLeNOYKM XMMUYECKNX
npespaLleHuin
MeTannoB»
Hemetannbl 19 yacos
25 Hemetannbl. Obwas Ob6uwas xapaktepuctuka

XapaKTepucTtumka
HEMETaIoB.

HeMeTarnsoB: NoMoXeHne
B [Nepnogunyeckon
CUCTEME XMMWUYECKUNX
anemeHToB [.
N.MeHpeneeBa,
OCODEHHOCTU CTPOEHMUS
aTOMOB, 3NEKTPOOTpULa-




TEeNbHOCTb.
Kpuctannuyec-koe
CTPOEHMEe HeMEeTannoB —
NPOCTbIX BELLECTB.
AnnoTtponus.
dunsnyeckne ceoncTea
HemeTanmnos.

26

Bopopoga.

Bopopog. NonoxeHune
Bogopoda B [lepuoan-
Yyeckoun cucteme
XUMUYEC-KUX 3MNEMEHTOB
. n. MeHpeneeBa.
CtpoeHnune aTtoma n
MOneKyrnbl. Pusnyeckue u
XUMUYeckme CBOMCTBA
Bogopoaa, ero
nonyyeHve "
NPUMEHEHNE.

27

O6Lwas xapakrepucTuka
rarnoreHos.

O6Lwasa xapakTepucTuka
ranoreHoB. CTpoeHue
aTtomosB. NpocTble
BeLLleCTBa M OCHOBHbIE
COeIHEHWS rarioreHos,
NX CBOMCTBA.

28

BaxxHenwmne coeanHeHus
ranoreHoB. J1.0. Ne4
KayecTBeHHas peakuus
Ha XNOpWna-WNOH.

[MpymeHeHne ranoreHos
M UX CcoeguHeHun B
HapOAHOM XO3ANCTBE.

rpynnoBowu

29

Kucnopoga.
B- y4yacTtue B
WHTENMNeKTyarnbHbIX Urpax

Kucnopoga. NonoxeHue

kKucnopoga B [lepuogu-
yeckomn cucteme
XUMUYEC-KUX IMEMEHTOB
. n. MeHpeneeBa.
CtpoeHnune aTtoma n
Monekyrbl. dusnyeckue u

nB




XUMUYECKME CBOMCTBa

Kncnopogaa, ero
nonyyeHve n
NPUMEHEHNE.
30 Cepa, ee msnyeckue n Cepa. CtpoeHue aTtoma,
XUMWNYECKME CBOMCTBA. annoTponus, CBOUCTBa U
npuUMeHeHne
poMbu4eckon cepebl.
31 Oxkcupabl cepbl. CepHas Oxkcuabl cepol (1V) n (VI), rpynnoBomu PK
kucrnorta. J1.0. Ne5 X rnonyyeHne, cBOMCTBA
KayecTBeHHas peakums n npumeHeHue. CepHas
Ha cynbdaT-MnOoH. KMcnota u ee Conu, Ux
PK- oHnamH akckypcus Ha | IpYMeHeHne B HapoL4HOM
TromeHCcKumn XO35MCTBE.
aKKyMyIsITOPHbIV 3aBOA MponsBoacTBO  CepHoOm
KNCNOTbI.
32 A30T 1 ero cBonCTBa. A3soT. CTpoeHune atoma 1
MOJSIEKYSbl, CBOMUCTBA
NpOCTOro BeLwecTsa.
33 AMMMaK n ero csoncTea. | AMMMak, CTpoeHue,
MpoBepoyHas paboTa. CBOMCTBA, Nosly4eHne n
NPUMEHEHNE.
34 Conun aMMOHUS 1 1X Conun ammoHus, nx rpynnoBow
ceonctea. Jl.0. Ne6 CBOWMCTBA N NPUMEHEHNE.
PacnosHaBaHue conen KauecTBeHHas peakuus
aMMOHWUSI. Ha MOH aMMOHMS.
35 A30THas kucnota un ee A30THas Kucnora, ee
CBOVCTBA. CBOMCTBA N NPUMEHEHNE.
36 Conun a3oTHOM KNCAOTHI. HuTpatbl n HUTPUTHI, PK
A30THble yaoobpeHus. npobnema mx
PK-oHnanH akckypcusa Ha | cogepxaHus B
3aBo4 MUHEpParnbHbIX CESTIbCKOXO35AMCTBEHHON
ynoopeHui npoaykumn. A3oTHble
yaobpeHus.
37 docdop, ero pusmnyeckmne | dochop. CtpoeHne

U XMMUYEeCcKnue cBOWCTBaA.

aTtomMa, arnnoTponuA,




cBoncTtea 6enoro un
KpacHoro goocgopa, ux
NPUMEHEHNE.

38 CoeanHeHns gocdopa. OcCHOBHblE COEOMHEHMS:
MpoBepoyHas paboTa. okeng ocdopa (V) u
opTtodocopHas
KMCnoTa, docarthbl.
docdopHble yaobpeHus.
39 Yrnepoga, ero Yrnepon. CtpoeHune
dunamyeckme u atoma, annoTponus,
XMMUYECKME CBOWCTBA. cBoMcTBa MoaudmKauum,
NPUMEHEHNE.
40 Okeugbl yrnepoga. Jl.o. Okeunpgbl yrnepoga () v | vtHanBmnayanbHbIA
Ne7 lNonyuyeHne n (IV), wnx cBouctBa #
pacno3HaBaHue NPUMEHEHHME.
YrNEeKNcnoro rasa. KapboHaTbi: KanbuuT,
coaa, notaw, nx
3HayeHne B npupoae u
XM3HW YernoBeka.
41 YronbHas KkucrnoTta u ee CeowcTBa yronbHom NHOMBUAYANbHbIN
conu. Jl.o. Ne8 KMCNOTbl, MPUMEHEHME
KauyecTBeHHas peakumsi COJ1eN YyrofnibHOW
Ha KapOoHaT-NOHbI. KMCINOTBbI.
42 KpemHui, ero KpemHuin. CTpoeHue
dusnyeckme u aToma, KpUcTann4yeckun
XUMUYECKNE CBOMCTB. KPeMHWUIN, ero CBOMNCTBa 1
lMpoBepoyHaa pabora. npMMeHeHne
43 CunukaTHas Okeung kpemuusa (1V), ero PK

NPOMBbILLSIEHHOCTb.
PK-akckypcus Ha
KMPNUYHbIA 3aBOg

npupoaHbie
pa3HOBUOHOCTMW.
Cunukarsbl. 3Ha4veHne
COeQVHEHUN KpeMHUS B
XNBOM 7] HEXNBOW
npupoge. [loHatne o
cunukaTHou
NPOMBbILLIIEHHOCTH.




MNMpakTukym 4 yaca

44

Mp.p.Ne2 PelwieHne
3KCnepuMeHTasbHbIX
3agad no teme
«Mogrpynna kucnopoaa»
MB- npocunaktuka
nnYHon 6e3onacHOCTU

[MoBTOpPEHME XUMNYECKNX
CBOWCTB HEMETASOB U
UX coeaUHEeHUN.
OtpaboTka npakTn4ecKmnx
HaBbIKOB.

45

Mp.p.Ne3 PelweHne
3KCnepuMeHTasbHbIX
3agad no teme
«Mogrpynna yrnepoga n
asoTay

46

Mp.p.-Ne4 «[lonyyeHne,
cobupaHue u
pacnosHaBaHue rasoBy.

47

Mp.p.Ne5 PelwweHne
3KCnepuMeHTarbHbIX
3afad no teme
«lMNony4yeHue n
pacrnosHaBaHue
BELLECTB»

NHAMBUAYaNbHbI

nBe

NHAMBUAYaNbHbI

NHAMBUAYaNbHbI

NHAMBUAYaNbHbIN

O6o6uweHue no Teme «HemeTannbi» 5 yacos

48

O6o6LieHnEe K
cuctemMaTm3aunsa aHaHun
no teme «HemeTannbi».

lNonoxeHne HemeTanoB
B Nepuogunyeckon
cuctewme.

49

Pelwwenune pac4yeTHbIX
3agav

OcobeHHOCTN CTpoEHU
aTOMOB HEMETAsJOB.

50

PeweHne 3agauv.
NogroToBKa K
KOHTpPOnbHOW paboTe.

51

KoHTponbHas paboTa
Ne3 no teme:

NHAMBUAYaNbHbIN




«HemeTannbi».

52 AHarnus KoOHTpPOrbHOM
paboTbl, paboTa Hag
owmbkamu. PelieHne
3ajau.

O606wweHune no teme «HeopraHnyeckasa xumua» 12 yacos

53 CTpoeHune atoma, CTpoeHue atomoB
N3MeHeHne CBONCTB 3J1eMeHTOB.
SNEMEHTOB. OneKTPOHHOE CTPoeHVe

54 Buabl xummnyeckon cBsian, | PasHOBUAHOCTL
TUMbl peakuuin. XUMUNYECKOWN CBSA3MN U

TUMOB peakunmn

55 PactBopumocTb Bewects | Maccosas gons PK
B BoAe. Maccosas fons BellecTBa B pacTBope
BELLleCTBa B pacTBOpeE.

PK- akckypcus B uex
rasMpoBaHHbIX HaNMUTKOB

56 Pewenuve 3apay no teme | PelueHue 3agad ¢
«MaccoBas gons NOHATMEM «OONS»
BELEeCTB B pacTBope»

57 Kucnotbl B cBeTe Teopun | XMMUYECKME CBOMCTBA
ANEKTPONINTUYECKON kucnoT B ceeTe TO/.
Aiccounaummn. Peakumn, | cocrasnenme MOHHBIX
XapaKTepHble ons YDABHEHWIA.
pPacTBOPOB KMCIIOT.

58 Conu B cBeTe Teopum XnmMmmnyeckme cBomCTBa
ANEKTPOSNINTUYECKOM conen B ceete TOM.
anccoumaumn. Peakunn, | CocrasneHmne NOHHBIX
XapakTepHbie Ans YDABHEHMIA.
pacTBOPOB COMEN

59 OcHoBaHusa B cBeTe Xnmmnyeckme cBomcTBa

Teopum




ANEKTPONNTUYECKON
anccoumauun. Peakuuu,
XapakTepHble ans
pacTBOPOB LLENOYEN.

ocHoBaHun B ceeTe TO[.
CocTaBneHne NoHHbIX
ypaBHEHUN.

60 CaowcTBa KMUCnoT, Baanmocsaab mexay
OCHOBaHMUIN, OKCUAOB, Krnaccamu
conen. J1.0.Ne9 «Peakuum HEOpraHNJecKmx
MOHHOro oobmeHa» ——
61 PeweHue 3agay no teme | CocTtaBneHve ypaBHEHUI rpynnoBown
«Bo3MOXHOCTb OKUCNNTENbHO-
NpoTeKaHns peakuuin BOCCTaHOBUTEbHbIX
Mexay BeLlectBamm. peakummn MeToa0M
J1.0.Ne10 «Ka4yecTBeHHble | aNeKTPOHHOro banaHca.
peakumm Ha MOHbI B
pacTBope»
62 "eHeTUyeckas cBs3b CocTaBneHue ueno4vek nBe
MeXay Kraccamm npeBpaLLeHni,
HEOpraHN4ecKmx noaTBEpXAaloLMe
coeMHEHNN. T1B- reHeTUYeCKyHo CBs3b
yyacTue B ypoke
«3konorunsa n MEXAyY Knaccamu
3HeprocbepexeHne» HeOopraHM4ecknx
COeINHEHUN.
63 OkucnutensHo- CocTaBneHune ypaBHeHUI
BOCCTAHOBUTEIIbHbIE OKUCNUTEernbHO-
peakumnu. BOCCTaHOBUTESbHbIX
peakumin MeTogom
3MeKTpoHHOoro 6anaHca.
PeweHne ypaBHeHW
OBP.
64 KoHTponbHasa paboTa NHOMBUAYANbHbLIN

Ne4 no teme




«XMMUYECKne peakunm»

nepBOHaqaﬂbele cBegeHusi 06 OopraHn4yeckux eewjecrtBax 4 yaca

65 MpepenbHble [MepBOHaYanbHbIE PK
yrneBo4opoabl-MeTaH U npeacTaBneHns 06
aTaH. CBoncTBa HE(PTU U | OPraHUYECcKnx
NpUpPOAHOro rasa. BellecTBax. [pegensHble
PK- yrnesogopogHoe yrnesogo-poabl. MertaH,
CbIpbE. 9TaH.  ®dusnmyeckme un

XMMUYECKMe  CBOWMCTBA.
[MpumeHeHne.

66 HenpepenbHble HenpepernbHble nB
yrnesoAopoadbl — 3TUNEH, | yrnesogopoabl. ATUMEH.
aueTuneH, Gexson. AueTtuneH. bBenson.

B- yyacTtue B cbope
nnacTtuka

67 MpeaenbHble CnupTbl. OgHOATOMHbIE
OOHOATOMHbIE CMNNPTHI. cnnpThl.

[nnuepuH. dusnonormyeckoe
AencTBue CnupToB Ha
opraHunsm. [pumeHeHue.
MHoroaToMHble CNUPTHI.

68 OAHOOCHOBHbIE KapboHOBblE  KMCMOTHI.
npepnernbHble Kap6OHOBble HaxoxgeHne B npupoge.
KMCNOTbl Ha Npumepe MpumeHeHme.

YKCYCHOW KMCNOTbI.
3HayeHne opraHn4eckon
XVIMUM B XWN3HW YernoBeka.







HemeTtannsl IV — VIl rpynn n nx coeguHeHnsa 28 4yacos

MonoxeHne HemeTanmnoB B Nepuoanyeckon cucteme xummdeckmx anementoB .. MeHgeneeBa. OOwmne cBoMCTBaA HeMeTarnsoB.
["anoreHbl: husnyeckne n xmmmyeckme ceorvictea. CoeanHeHUs ranoreHoB: XJI0pPOBOAOPOL, XOpOoBOAOPOAHAsA kucrnoTa u ee conu. Cepa:
duamyeckme n xsmummdeckune cesomctea. CoegmHeHNS cepbl: CEPOBOAOPOA, CyNbdunabl, okcnabl cepbl. CepHasd, cepHucmas u cepo8oOopoOHasi
Kucsiombl n ux conn. A3oT: pusndeckne n xmmmudeckume ceomctea. AMmmnak. Conm ammonusi. Okcuabl a3oTta. A30THaAsA Kucrota U ee Conw.
docdop: dusmnyeckne n xummdeckne csonctea. CoeamHeHusi cdocopa: okemp docgopa (V), optodoccopHas Kacrnota U ee conu.
Yrnepopn: dusnyeckme n xmmudeckme cBoucTBa. Assiomponus yanepoda: anmas, epagpum, kapbuH, ¢bynnepeHsl. CoeguHeHus yrnepoga:
okcuabl yrnepogaa (1) n (1V), yronbHasa kucnota n ee conun. KpemHut u e20 coeQUHEHUS.

MeTtannsbl n x coegnHeHna 24 yacoB

[MonoxeHue memarsnos 8 repuodudyeckol cucmeme xumudeckux anemeHmos [.UN. MeHdeneesa. Memannbsl 6 npupode u obuwue
criocobnbi ux nonydeHus. Obwue gusudeckue ceolicmea memarnnos. Obwune XMMM4eckne CBOMCTBa MeTansoB: peakuuMm ¢ HemeTannamu,
KMcrnotamu, COnaAMU. SneKmpoxuMuyeckul ps0 HanpsixeHul memarnnos. LLlenodHble meTannbl U ux coeanHeHusi. LLlenoyHosemenbHble
MeTannbl U Nx coegmHeHns. AntoMnHMn. AMGOTEPHOCTb OKCuaa U rmgpokcnga anoMmmHmna. XXeneso. CoegmHeHUs xenesa n ux CBONCTBA:
okcuapl, rmgpokenabl u conu xxenesa (Il v ).

O606LwweHne maTtepmana 12 yacoB

NMepBoHa4YanbHble cBeAeHUs 06 opraHM4Yyeckux BewecTBax 4 yaca

lMepBoOHa4vanbHble CBEAEHMS O CTPOEHUM OpraHMYeckux BeLecTB. YrneBoaopoabl: MeTaH, aTaH, 3TuneH. ICmoYyHUKU y2r1eeo0d0po0os:
npupoOHbIl 2a3, Heghmb, yeonb. Kucrnopoacogepxawme cOeauvHEeHUs:: CnupTbl (MeTaHom, 3TaHos, rMuuepuH), KapboHOBbIE KUCMOTbI
(ykCycHas kucnoTta, aMUHOYKCYCHas KMUCIoTa, CTeapuMHOBas U ONeuMHOBas KUCMOThl). bronornyeckn BakHble BELLECTBA: XWUPbIl, FMOKO3a,
6enkn. Xumuyeckoe 3aspsi3HeHUE OKpyxxarouw,el cpedbl U €20 rnocredcmaus.

Tunbl pacyeTHbIX 3apav:

1. BbluncneHne maccoBoun 40NN XMMUYECKOro arieMeHTa rno oopmMyrne CoeguHEHUS.
YcmaHoseneHue npocmedwet ¢popmyribl geuwecmeaa rno MaccobiM OOSISAM XUMUYECKUX 3/1IeMEHMO8.
2. BbluncneHns no XuMmn4eckum ypaBHEHNAM KOnnyecTea, obbemMa, Macchbl BELECTBA NO KONMYeCcTBy, 06beMy, Macce peareHToB

nnn NpoaykToB peakuun.



3. PacueT maccoBown Jonm pacTBOPEHHOrO BeLLECTBA B pacTBope.
TemaTuka nabopaTopHbIX ONbITOB U NPaKTU4YECKUX paboT no xmmum (no krnaccam obyyeHus):
8 knacc JlabopaTopHbie onbIThbl
PasgeneHune cmecen
3amelleHne mMean B pacTBOpPE COMK XKeNe3oM
Mony4eHne yrnekMcnoro rasa B3anMoaencTBMeEM COSU U KUCIOTbI
Peakuunun, xapakTepHble Ana pacTBOPOB KUCIIOT
Peakuuu, xapakTepHble ONns pacTBOPOB LienoYven
Mony4yeHne n cBoMCTBa HEPACTBOPMMOIO OCHOBAHMUA
Peakuunun, xapakTepHble A4ng pacTBOPOB CONewn
. Peakuun, xapaktepHble Ansa pacTBOPOB OCHOBHbIX M KUCNOTHbIX OKCMAO0B
8 knacc lNpakTuyeckune paboTbl
1. lNpaBuna TexHukn 6esonacHocTn npu pabote B xummdeckom kabuHeTe. [Mpumembl obpalweHnss ¢ nabopaTopHbIM
obopynoBaHMeM n HarpeBaTesbHbIMY Npubopamu.
2.HabnogeHna 3a U3aMeHeHUAMU, NPOUCXOAALNMU C FOpPsILLLEN CBEYON U UX ONMUCAHMKE
3.lMpU3HaKN XMMNYECKUX peakunm
4. [MpurotoBneHne pacTeopa ¢ 3aJaHHON MaccoBOW A0S1IeNn paCTBOPEHHOIO BellecTBa
5. CBoncTBa KMCNOT, OCHOBaHUWM, OKCUAOB U conen
6.PeweHne akcnepumeHTanbHbIX 3a4au
9 knacc JlabopaTtopHble OnbITbI
1.Mony4yeHne amoTepHOro rmapokcnaga u nccnegoBaHue ero CBOMCTB
2.03HakomneHne ¢ obpasyamun MeTannos
3.Peakumn meTtannos ¢ pactBopamMu KUCIOT U Conen
4.KayecTBeHHada peakums Ha Xnopua-noH
5. KayectBeHHas peakuus Ha cynbdaT-uoH
6. PacnosHaBaHue conen aMmMOHUS
7. Nony4yeHne 1 pacrno3HaBaHWe yriekncnoro rasa
8. KayecTtBeHHas peakunsa Ha kapOOHaT-NOHbI
9.Peakuun noHHoro obmeHa
10.KayecTBEHHbIE peakuun Ha NOoHbI B pacTBOpe
9 knacc lNpakTnyeckue paboTbl
1.0cyuecTBrneHne Lenodknm XMMN4ecknx npespaLleHuin meTansnos
2. PelueHve akcnepmMeHTarnbHbIX 3aga4d no teme «llogrpynna kucnopoaa»
3. PelueHune akcnepuMmeHTanbHbIX 3agad no teme «lloarpynna yrnepoga v asota»
4. MonyyeHue, cobupaHme n pacnos3HaBaHue rasoB

ONOGOAWNE



5. PewleHune akcnepuMeHTanbHbIX 3aga4y no teme «lonydeHue n pacnosHaBaHne BeLECTBY

8 knacc.
Pabo4as npoepamma paccyumaHa Ha 68 yacoe, 2 yaca e HedeJlo.

Ne n/n Paspen KonnyectBo 4yacoB
Tema ypoka
MeToAbl XMMMYECKOro No3HaHUs 2
1. Beepenue. NMpeamet xummnn. OCHOBHbIE METOAbI XMMUYECKOTO NO3HAHUS. 1
2. BeluectBa. XMMUYECKUIN INEMEHT. 1
XnmMmnyeckas cBsA3b U CTPOEHME aToMa 22
3. XnmMmmnyeckasi peakums. 1
4, Mepuogmnyeckasi cuctema xmmmudeckas anemeHtoB [1.M.Mengeneea. 3Hakm XMMMUYECKNX 1
9IEMEHTOB.
5. Xnmmyeckme popmynbl. OTHOCUTENBbHAA aTOMHAA U MONEKynsipHasi Macchbl. 1
6 PacyeTbl N0 XumMnyeckum hopmMyriam BELLLECTB. 1
7. ATOMbI XMmyeckmx anemeHToB. CTpoeHne atoma. Aapo. 1
8. M3oTonbl. 1
9. CTpoeHmne anekTPoHHbIX 0605104EK aTOMOB. 1
10. lMepuognyecknin 3akoH N nepuognyeckas cuctema xummdeckmx anemeHtoB [1.1.Mengeneesa. 1
11 MoHHas cBA3b. 1
12 KoBaneHTHada cBA3b: HENonspHaa u nonapHas 1
13 MeTannunyeckas CBs3b. 1
14 Ypok cuctemaTtuaaumm 3HaHunin. Nogrotoeka K KOHTPONbHOWM paboTe. 1
15 KoHTponbHas pa6oTta Ne1 no temam «MeToabl XMMYECKOro no3HaHnsa. Xumm4yeckas CBs3b 1 1
CTpOEHME aToMa»
16 AHanns KoHTponbHoW paboTtbl. PaboTta Hag owmnbkamu. 1
17. MPOCTbIE BELWECTBA. lNpocTble Belwectsa — MeTansbl. 1
18 lMpocTble BewecTBa — HeMeTannbl. 1
19 KonnyectBo BellecTBa. MonapHaa macca. 1
20 MonspHbi 06bem rasos. 3akoH ABoragpo. 1
21 PeweHuve 3agau. 1
22 O600LieHne n cnctemaTmsaums 3HaHun. [NoarotoBka K KOHTp paboTe. 1
23 KoHTponbHas pab6oTta Ne2 no teme «[1pocTble BewecTsay. 1
24 AHann3 KOHTpPosnbHOM paboTbl. CTENEeHb OKUCIIEHNSA U BaneHTHOCTb. 1
HeopraHnyeckue BellecTBa 13




25 OCHOBHBbIE Knaccbl HEOpraHMYeCKUX COeANHEHNIN: OKCUAbI N NeTy4me BOAOPOAHbIE COEOVNHEHWS. 1
26 OcHoBaHus1. 1
27 Kucnortbl. 1
28 Conu. 1
29 Kpucrtannuyeckne pelueTku. 1
30 YuncTtele Bewlectsa u cmecu. J1. 0.Ne1 PasdenieHue cmeced. 1
31 MaccoBas 1 o6bemHasa 4onM KOMMNOHEHTOB CMECHU. 1
32 PelweHune pacyeTHbIX 3aa4 Ha HaxoXaeHe MacCoBOW JONN BellecTBa B pacTBOpe. 1
lMpoBepoyHas paboTa.
33 Mp. p. Ne1 [NpaBuna TexHMKn 6Ges3onacHoCcTn Npn paboTe B XMMMUYEeCKOM KabuHeTe. [Nprémbl 1
obpalueHnsa ¢ nabopatopHbiM 060pyAOBaAHNEM U HarpeBaTeNbHbIMM Npubopamm
34 Mp. p. Ne2 HabnogeHna 3a UsMeHEHUSAMN, NPOUCXOAALLMMMU C rOpALLLEN CBEYOW U X ONUCaHKeE. 1
35. Ypok 0606ueHnsa n cuctemaTtnsauymm 3YH. 1
36. KoHTponbHasa paboTta Ne3: «CoeguHeHNss XUMUYECKUX SNEMEHTOBY. 1
37. MameHeHus1, npoucxogsawimne ¢ sewiectsamn. Pnsmyeckne SBrneHuns. 1
XnmMmunyeckume peakumm 11
38 Mp. p. Ne3 lNMpunsHakm XuMn4eckmx peakuunmn. 1
39 YpaBHEHUS XMMUYECKNX peakumn. 1
40 XnUMmyeckme ypaBHeHUs. 3aKOH COXpaHEeHUs1 Macchbl BELLECTB. 1
41 Pac4yeTbl N0 XMMNYECKUM YpaBHEHNSAM 1
42 PacyeTbl No xumnyeckum ypasHeHusiM. [poBepoyvHasa paboTa. 1
43 Peakuuu pasnoxeHnus. Katannsartopsl. Peakunn coegnHeHus. 1
44 P-uunn 3amelenus. J1. 0.Ne2 3amelleHne meagn B pacTBOpPE COMU XENe3oMm. 1
45 Peakumn obmeHa. J1. o. Ne3 Nony4eHne yrnekncnoro rasa B3aumMogencTBueM coabl U KUCNOTHI. 1
46 Tunbl XMMUYECKUX peakunin Ha NpUMepe CBOUCTB BOAbI. 1
47. O600LieHne n cnctemaTmsaums 3HaHum No Teme «lpeBpalleHnst BELLEeCTB» 1
48. KoHTponbHas paboTta Ne4: «/3meHeHns, nponcxogsiime ¢ BeLecTBaMm. 1
PacTBopbl 12
49 PactBopbl. CBOMCTBA pacTBOPOB NEKTPONIMTOB. PacTBOPMMOCTL BELLLECTB B BOJE. 1
50 Mp. p. Ne4 [NpurotoBneHne pacteopa C 3afaHHOM MacCOBOW J0Nen paCTBOPEHHOIO BELLECTBA. 1
51 OCHOBHbIE NOJTOXEHNSA TEOPUN INEKTPONTUTUYECKON JMCCoLMaLNN. 1
52 [nccoumaumns KMCnoT, OCHOBaAHWI, CONen. 1
53 VOHHbIE ypaBHEHUS. 1
54 PelweHve 3agay no teme «VoHHbIE ypaBHEHUS» 1
55 PeweHuve 3agay no teme «MoHHbIEe ypaBHeHUsI». TeCT No Teme: « Teopusi ANeKTPonnTU4EeCKon 1




anccounaunny»

56. KucnoTbl B cBETE TEOPUN SNEKTPOSNTUTUYECKON aNccoLmnaLnm. 1
J1. 0. Ne 4 Peakunn, xapaktepHble AJ19 paCTBOPOB KUCIIOT.
57 OcHoBaHUs B CBETE TEOPUN IMEKTPONUTUYECKON ANCCOLNALMN. 1
J1. 0. Ne5 Peakuum, xapaktepHble 45151 pacTBOPOB LENOYEN.
58. Okcnabl B cBETE TEOPUM 3MEKTPONUTUYECKON AMCCOUnaLmN. 3
J1. 0.N26 nony4eHne cBoOMCTBa HEPACTBOPMMOIO OCHOBaHNSA
59. Conu B cBETE TEOPUMN ANEKTPONUTUYECKOWN JMCCOLMALNN. 1
J1. 0.Ne7 Peakunn, xapaktepHble A5 pacTBOPOB CoNen
60. "eHeTU4YecKasn CBA3b MEXAY Knaccamu HeopraHn4ecknx coegmHeHmi. NMpoesepoyHas pabora. Jl. 1
0. Ne8 peakumun, xapakTepHble A9 OCHOBHbIX U KUCITOTHbLIX OKCUO0B
OKMCNUTENnbHO-BOCCTAaHOBUTENbHbIE peakuun 4
61 OKMCNUTENBHO-BOCCTAHOBUTESbHbIE PeaKLMK. 1
62. PeweHve 3agay no teme « OKUCIIUTENBHO-BOCCTAHOBUTENBHbIE PeakLnny. 1
63. PeweHune 3agay no teme « OKMCNIMTENBHO-BOCCTAHOBUTENbBHLIE peakumny. lNpoBepoyHas paboTa. 1
64. OKMCnNMTENbHO-BOCCTAHOBUTESbHbIE CBOMCTBA BELLIECTB. 1
2
65. Mp. p. Ne5 «CBoncTBa KUCNOT, OCHOBAHUIN, OKCUAOB, CONEN». 1
66. Mp. p.Ne6 «PelieHne akcnepnmMeHTanbHbIX 3aga4» 1
O6006LIeHne n KOHTPOIb 2
67 KoHTponbHasa pabota «PactBopbl. CBOMCTBA paCcCTBOPOB 3NIEKTPONUTOB» 1
68 AHanma KoHTposbHOM paboTbl. PewleHne 3agay. Torosoe 3aHaTuE. 1
9 knacc.
Pab6oyasi npozpamma paccHumaHa Ha 68 yacoe, 2 4aca e Hedeslio.
Ne n/n Pasgen KonnyectBo 4acos
Tema ypoka
TeopeTuyeckne oCHOBbI XUMUU 9
1. XapaKTepuctmka XMMmM4eCcKoro anemeHTa no nonoxeHuwo B NC. 1
2. ["eHeTnYecKkme pagbl MeTasnsioB 1 HEMETansos. 1
3. Bxoasawmn koHTponb. KoHTponbHas pabota no Temam Kypca XxuMmnn 8 knacca. 1
4. MepexoaHble anemeHTblJ1. 0. Ne1 «[lonyyeHne amdoTepHOro rugpokcmaa u uccriefoBaHune ero 1
CBOWUCTB»
5. [Nepnognyeckni 3akoH 1 nepuognyeckasa cuctema xummnyeckux anemenTos [..MeHgeneesa. 1
6. CBoncTBa OKCMO0B U OCHOBaHU B CBETE TEOPUM IIEKTPONUTUYECKON JMCCoLnauun. 1




7. CBOWCTBA KUCNOT U CONEN B CBETE TEOPUN SNEKTPOSTUTUYECKON ANccoLmMaLnm. 1
8 OKMCNUTENBHO-BOCCTAHOBUTESbHbIE PeaKL K. 1
9 PeweHve 3agav. 1
MeTtannbl 15
10 MeTtannsbl..lMonoxeHve meTannos B Nepnognyeckon cCucTeMe XMMNUYeCKUX arieMeHToB 1
O.N.Mengeneesa. J1. 0.Ne2 O3HakomneHne ¢ obpasuammn MeTasnsos
11 Xnmumyeckme csonctea metannos. J1. 0.Ne3 Peakuun metansios ¢ pacTBopaMun KUCAOT N CONEN. 1
12 ObLme NOHATUS O KOPPO3NN MEeTaOB. 1
13 MeTtannbl B npupoge. O6me cnocobbl NoNyvYeHnss MeTansnos. 1
14 O6Lwaga xapakrepucTuka LWesT0MHbIX MeTassoB. 1
15 CoeavHeHNs LWEeNOYHbIX MeTanoB. TeMaTn4eCcKknin KOHTPOIb. 1
KoHTponbHasa paboTta Ne 1 «O6uine cBoncTBa MeTannoB»
16. O6Lasa xapakTepucTnka afieMEHTOB rMaBHOW NoArpynnbl 2 rpynnbi. 1
17. CoefuHeHnsa WenoYHo3emMenbHblX MeTannos. NposepoyvHada paboTa. 1
18. ANMOMUHNIA, ero pusnyeckne n Xsmmmyeckne CBOMCTBA. 1
19. CoeguHeHnst antoMmUHUS. 1
20. YKeneso, ero husnyeckne n xuMmmyeckme CBOMCTBA. 1
21. "eHeTu4eckue psaabl xenesa. [poBepoyHasn paboTa. 1
22. O6obuieHne n cuctem-uma 3HaHum no teme «Metannbel». PeweHne 3agau. 1
23. KoHTponbHasa paboTta Ne 2 no teme «MeTannbi». 1
24, Mp. p. Ne1 «OcyuiecTerneHne Lenoyknm XMMM4eCcknx npespaLieHnin MmeTannosy 1
HemeTannbl 19
25. Hemetannbl. Obwias xapaktepuctmka HeMeTansnos. 1
26. Bopopoga. 1
27. ObLaa xapakTepncTuka raroreHos. 1
28. BaxHenwmne coegmHeHns ranoreHoB. J1.0. Ne4 KayecTBeHHasi peakumns Ha XSIopua-mUoH. 1
29. Kucnopog. 1
30. Cepa, ee dunsnyeckme n xmmm4eckmne CBOMCTBA. 1
31. Okengpbl cepbl. CepHas kucnorta. J1.o. Ne5 KayectBeHHas peakums Ha cyrnbdaT-uoH. 1
32. A30T 1 ero CBOMCTBa. 1
33. AmMmMmumak n ero ceoncrtea. lNposepoyHasn paboTa. 1
34. Conu ammoHna n nx ceonctea. J1.0. Ne6 PacnosHaBaHne conen aMmMoHus. 1
35. A30THada K1cnoTa U ee CBOMCTBA. 1
36. Conu a3oTHoM KMCrnoTbl. A30THblE yaoBpeHus. 1
37. docdop, ero pmsnyeckme N XuMmM4eckme CBONCTBaA. 1




38. CoepaunHeHna pocdopa. NMposepoyHas pabora. 1
39. Yrnepop, ero pusmyeckne nu XxuMmyeckme CBONCTBA. 1
40. Okengpbl yrnepoga. J1.o. Ne7 Nony4eHne n pacno3HaBaHWe yrinekucrioro rasa. 1
41, YronbHas kucnota un ee conu. J1.o. Ne8 KayectBeHHas peakums Ha KapOoHaT-MOHbI. 1
42. KpemHui, ero pmsnyeckme n xmmmyeckmne cBonCTB. [poBepoyHasa pabora. 1
43. CunukaTtHasi NPOMbILLNIEHHOCTb. 1
MpaKkTukym 4
44, Mp.p.Ne2 PelweHne akcnepnmeHTanbHbIX 3aga4 no teme «lloarpynna kucnopoga» 1
45, Mp.p.Ne3 PelwweHne akcrnepmeHTanbHblX 3aga4d no teme «lloarpynna yrnepoga v asorta» 1
46. Mp.p.Ne4 «[lonyyeHne, cobupaHue 1 pacnosHaBaHWe ra3oBy. 1
47. Mp.p.Ne5 PelwweHne akcrnepmeHTanbHbIX 3agad no teme «llonyyeHne n pacnosHaBaHue 1
BELLECTBY
O606weHue no teme «Hemetannbi» 5
48. O0600LeHne 1 cnctemaTnusauns 3HaHuMm no Teme «Hemetannbi». 1
49 PelwweHne pacyeTHbIX 3agay 1
50 PeweHve 3agay. [MoarotoBka K KOHTPOSbHOM paboTe. 1
51 KoHTponbHasa pabota Ne3 no teme: «HemeTtannbi» 1
52 AHanua KoHTposnbHOM paboTsl, paboTta Hag owmnbkamu. PelleHne 3agau. 1
O606ueHue no Teme «HeopraHn4yeckasa XumMus» 12
53 CTpoeHune atoma, U3MEHEHNE CBOVCTB 3/IEMEHTOB. 1
54 Buabl XmMmnyeckomn CBA3K, TUMNbl peakLnii. 1
55 PactBopumocTb BewecTB B Boge. MaccoBasi 4oNs BelwlecTBa B pacTBOpeE. 1
56 PewweHne 3agad no teme «MaccoBasi oNs BELWLECTB B pacTBOpeE» 1
57 KncnoTtbl B cBETE TEOPUN SNEKTPONUTUYECKON Anccoumnaumn. Peakumm, xapaktepHble Ans 1
pacTBOPOB KUCIOT.
58 Conu B cBETE TEOPUUN INEKTPONUTUYECKON auccoLmaumn. Peakumn, xapakTepHble Ang pacTBOpoB 1
conen.
59 OcHoBaHUs B CBETE TEOPUN INEKTPONUTUYECKON Anccoumnaumn. Peakuum, xapaktepHble s 1
pPacTBOPOB LLENOYEMN.
60 CsowcTBa KACMOT, OCHOBaHMN, okcnaos, conen. J1.0.Ne9 «Peakumn noHHoro obmeHa» 1
61 PeweHune 3agay no teme «BO3MOXHOCTb NpOTEKAHNA peakunin mexay sewectsamm». J1.0.Ne10 1
«KayecTBeHHblE peakumn Ha NOHbI B pacTBOPE»
62. ["leHeTnYecKas CBA3b MeXAy KrlaccaMyn HeOpPraHUYeCKNX CoeaNHEHUN. 1
63. OKNcNnTENbHO-BOCCTAHOBUTESbHLIE PeaKLMN. 1
64. KoHTponbHasa paboTta Ne4 no teme «Xnmmyeckne peakumm» 1




nepBOHa‘-Iaanble cBegeHust oo opraHn4yeckKkumx BewjecrtBax

4
65. MpeneneHble yrnesogopoabl-meTaH 1 aTaH. CBoMCTBa HEQTM M NPUPOOHOrO rasa. 1
66. HenpegenbHble yrneBogopoabl — 3TUNeH, auetuneH, 6eH3on 1
67 [NpepenbHble 0 gHOATOMHbIE CNNPTLI. [ NMNLEPUH. 1
68 1

OOHOOCHOBHbIE npegeribHble Kap6OHOBbIe KUCIOTbl Ha npuMmepe chyCHOI7I KMCNOTbl. 3Ha4YeHne
XUMUN B XKN3HUN YeIOoBeEKa.




