MyHunumnazpHoe OI0KeTHOE 00111e00pa30BaTebHOE YIPEKICHUE
«ITepBomaiickast oOCHOBHast 0011e00pa30BaTEIbHAS IKOJIAY

PACCMOTPEHO YTBEPXIEHO
Ha 3acemanuu MO MPUKA30M
yUUTEIEH-TTPEIMETHUKOB MBOY «llepomaiickass OO
npotokoi Ne 1 ot 30.08.2021 r. Ne 142
ot 27.08.2021 r.
PABOYAS ITIPOT'PAMMA
no XuMunum

mg 8 - 9 kiaccos

Cocrasurens H.M. Hanonmuna,
YUUTEND XUMUHU

[TepBomarickuii
2021



IInanupyemMble pe3yJbTaTbl OCBOCHHMS Y4eOHOIO IpeaMeTa
JIuunocmmuute pezyromamot
- BOCIIUTAHUE POCCUICKON IpakJaHCKON UAEHTUYHOCTHU: IaTPUOTU3MA, yBaKeHUs K OTedecTBy,
MPOILJIOE U HACTOALLEE MHOTOHAIIMOHAIIBHOIO Hapoaa Poccuu; oco3HaHWe CBOEH 3THUYECKOU
MPUHAJIC)KHOCTH, 3HAHME HCTOPHUU, fA3bIKA, KYJIbTYpPhl CBOErO HApo/a, CBOETO Kpas, OCHOB
KyJIbTYpHOIO Hacienus HapoaoB Poccun M 4YenmoBedyecTBa; YCBOEHUE TI'yMaHUCTUYECKHX,
JEMOKPAaTUYECKUX M TPATUIIMOHHBIX IIEHHOCTEH MHOTOHALIMOHAIILHOTO POCCUICKOTO OOIIECTBA;
BOCIIMTAaHHUE YYBCTBAa OTBETCTBEHHOCTH U J0Jra nepes Ponnnoi;
- (opMupoBaHHE OTBETCTBEHHOTO OTHOIIEHUS K YYEHHIO, TOTOBHOCTH M CHOCOOHOCTH
00yJarmuXxcss K CaMOPa3BUTHIO U CaMOOOpPa30BaHUIO HA OCHOBE MOTHBAIMU K OOYYCHHIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M TIOCTPOCHUIO JalbHEHIEH WHAMBHUIYAIbHON TPAaeKTOPUHU
oOpa3oBaHus Ha 0a3e OPUEHTUPOBKU B MUpe npodeccuit 1 npodhecCuoHaIbHBIX MPEANOYTEHUH,
C y4eTOM YCTOMYMBBIX IIO3HABaTENbHBIX MHTEPECOB, a TaKkKe Ha OCHOBE (OPMHUpPOBAHUS
YBaKUTEIbHOTO OTHOLIEHUS K TPYY, Pa3BUTHUS ONbITA YYaCTHUS B COLMAIIBHO 3HAUNMOM TPY/IE;
- (opMupoBaHHE LEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHOW IPAKTHKH, YYUTHIBAIOLIETO COIMAIbHOE, KYJIbTYypHOE,
A3BIKOBOE, TyXOBHOE MHOT000pa3ue COBPEMEHHOI'O MUPA;
- (OpMUPOBAHUE OCO3HAHHOI'O, YBAXKUTEIBHOIO U JOOPOKEIATEIHHOI'O OTHOLIEHUS K IPYrOMy
YeJIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHUIO, KYJIbTYpPE, SI3bIKY, BEpe, TPakIaHCKON MO3ULMUH, K
HUCTOPUH, KYJIBTYpE, PEIMTUU, TPATULHUAM, S3bIKaM, LHEHHOCTSIM HapoAoB Poccum u HaponoB
MHUpPa; TOTOBHOCTH M CIIOCOOHOCTHM BECTH AHMANOr C APYTUMHU JIOABMH M JIOCTUTaTh B HEM
B3aUMOIIOHUMAaHUS;
- OCBOCHHME COLIMAJbHBIX HOpPM, MpPaBHJ MOBEACHUsS, poiied U (GopM colMaIbHOW >KU3HU B
rpynmnax 1 cooOIIecTBax, BKIIOUAsk B3POCIbIE U COLIMAIbHbIE COOOIIECTBA; Y4acTHE B IIKOIHLHOM
CaMOYIPAaBJIEHUU U OOIECTBEHHOM >KM3HM B IpejesaX BO3PACTHBIX KOMIIETEHIMH C Y4eTOM
PErMOHANbHBIX, STHOKYJIBTYPHBIX, COLIMATIBHBIX M SKOHOMHYECKUX OCOOCHHOCTEH;
- pa3BUTHE MOPAJIBHOTO CO3HAHUS M KOMIIETEHTHOCTH B PELIEHHH MOpAIbHBIX IMpOoOJIeM Ha
OCHOBE JIMYHOCTHOTO BbIOOpa, (OPMUPOBAHME HPABCTBEHHBIX YYBCTB U HPABCTBEHHOTO
MOBEJICHUSI, OCO3HAHHOT'O U OTBETCTBEHHOT'0 OTHOILIEHHS K COOCTBEHHBIM IOCTYIIKaM;
- (QopMHpoBaHHE KOMMYHHMKATHBHOM KOMIIETEHTHOCTH B OOLIEHMHM U COTPYAHHUYECTBE CO
CBEPCTHHKAaMM, JAETbMH CTapLIeEr0 MW MJIAJIIEr0 BO3PAcTa, B3POCIBIMH B  IIPOLECCE
0o0pa3oBaTeNbHON, OOLIECTBEHHO MOJIE3HOM, YueOHO-UCCIe10BaTeNbCKON, TBOPUECKON U APYTHX
BUJIOB JIEATEIBHOCTH;
- (GopMHpOBaHME IIEHHOCTH 3JI0POBOTO0 M 0€30macHOro o0Opasza KU3HMU, YCBOCHHE MPaBUI
MHAMBUAYAJIIbHOTO M KOJIJIEKTUBHOTO O€30M1aCHOTO TOBEICHMSI B UYPE3BBIYAWHBIX CUTYyalLUsX,
YTPOXKAIOLIUX KU3HU U 370POBbIO JIIO/IeH, MPaBUJI MOBEJCHHS Ha TPAHCIIOPTE U Ha JIOPOTax;
- (hopMUpPOBaHHE OCHOB KOJIOTHYECKON KYJIbTYpPbI, COOTBETCTBYIONIEH COBPEMEHHOMY YPOBHIO
HKOJIOTHYECKOTO0 MBIIIUICHUS, Pa3BUTHE OIBITa HKOJOTHUYECKU OPHEHTUPOBAHHOMN pedIieKCHBHO-
OLICHOYHOM M NMPAKTUYECKON NEATEIBHOCTH B JKU3HEHHBIX CUTYalUsX;
- OCO3HAHHWE 3HAYEHUS CEMbM B )KM3HM YellOBeKa M OOIECTBa, MPUHITHE HEHHOCTH CeMEHHOMN
KU3HH, YBAKUTEIHHOE U 3a00TIMBOE OTHOIICHUE K WIEHAM CBOEH CEMbH;
- pa3BUTHE ACTETUYECKOTO0 CO3HAHUS Yepe3 OCBOEHHUE XYJI0’KECTBEHHOTO HAacjeaus HapoioB
Poccun n mupa.



Memanpeomemnule pe3yiomamot

- YMEHHE CaMOCTOSTENILHO ONPENENATh IIEJH CBOET0 O0Y4YEHHUs, CTaBUTh U (POPMYyITHpOBATh IS
ce0s1 HOBBIE 337yl B yueOe U MO3HABATEIbHOM JIESATEILHOCTH, Pa3BUBATh MOTHBBI M MHTEPECHI
CBOEH ITO3HABATEJIBHOW JIEATEIbHOCTH;

- yYMEHUE CaMOCTOSATEIbHO IUIAHUPOBaTh IYTH JOCTHMIXKEHUs LeJle, B TOM 4YHUCIE
aJbTEPHATHBHBIC, OCO3HAHHO BhIOMpATh Hanbosee 23 (HEKTUBHBIE CITOCOOBI PEIICHUsT YIeOHBIX U
MIO3HABATEJIbHBIX 33/1a4;

- YMEHHE COOTHOCHUTH CBOM JICHCTBUS C INIAHUPYEMBIMH PE3yJIbTaTaMHU, OCYIIECTBISATh KOHTPOJIb
CBOCH JIEATENILHOCTU B TPOLIECCE JOCTIKEHHUS pe3yibTara, ONpeAessaTh CIOcOObl NeHCTBUN B
paMKax MpeUIOKEHHBIX YCIOBUH U TpeOOBaHMM, KOPPEKTUPOBaTh CBOM JCWUCTBUS B
COOTBETCTBUU C U3MEHSIOLLIEHCS CUTYyalUEH;

- YMEHHE OLIEHUBATh MPABUIBLHOCTD BBINOJIHEHUS Y4eOHOH 3a/1au, COOCTBEHHBIE BO3MOKHOCTH
€€ pEeILEHHUS;

- BJAJICHME OCHOBAaMHU CaMOKOHTPOJI, CAMOOLEHKH, NPHUHATUS PEUICHUH U OCYIIECTBIICHUS
OCO3HAHHOTO BBIOOpa B yueOHOM U MO3HABATEIHHON e TENbHOCTH;

- YMEHUE ONpeNeNaTh MOHATUS, co3AaBaTb OOOOLIEHMs, YCTaHaBIMBAaTh AaHAJOTHUHU,
KJIaccu(UIUpOBaTh, CaMOCTOSITEIIbHO BHIOMPATh OCHOBAHUS M KPUTEPUU JUIA KIACCHU(PUKAIHH,
YCTaHaBIMBATh  I[PUYUMHHO-CICACTBEHHBIE CBS3H, CTPOUTH JIOTMYECKOE paCCYKJICHHE,
YMO3aK/II04eHNEe (MHIYKTUBHOE, IEAYKTUBHOE U 110 AHAJIOTUH) U JIEJIaTh BbIBOIBL;

- YMEHHE CO3[aBaTh, IPUMEHSATH U MPE0oOPa30BBHIBATH 3HAKU U CUMBOJIBI, MOAEIU U CXEMBI IS
pelieHus yueOHbIX U MTO3HABATENIbHBIX 33/1aY;

- CMBICJIOBOE UTEHUE;

- YMEHHE OPraHU30BbIBATh YUeOHOE COTPYIHUYECTBO U COBMECTHYIO ACSTEIBLHOCTb C YUUTEIEM
U CBEpCTHUKAMU; paboTaTh HMHIUBUAYAIbHO M B TpYIIE: HAXOAUTh oOllee pelieHue u
paspemath KOH(IMKTH HA OCHOBE COTJIACOBAHUS MO3UIUI U yUeTa HUHTEPecoB; (OPMYJINPOBATD,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;

- yYMEHHE OCO3HaHHO HCIIOJIBb30BAaTh pPEYEBBIE CPEACTBA B COOTBETCTBHM C 3aJadeit
KOMMYHHUKAIMKM JUIS BBIPAXXEHHUSI CBOMX YYBCTB, MbICIEH M MOTpeOHOCTEW; IUIAHWPOBAHUS U
PETYJIALIMKA CBOEH JEATEIIBHOCTH; BJIAJEHUE YCTHOM M NMUCBMEHHOW pedbl), MOHOJIOTMYECKOMN
KOHTEKCTHOW PEYbIO;

- (opMupoBaHUEe M pa3BUTHE KOMIIETEHTHOCTH B OOJACTH HCHOJIb30BaHMUSA HMH(OPMAIIMOHHO-
KOMMYHHKAIIMOHHBIX TexHonorui (manmee MKT - kommeTeHnuu); pa3BUTHE MOTHBALUU K
OBJIAJICHUIO KYJIbTYpOH aKTHBHOIO TIOJIb30BAaHUSI CJIOBAapSIMH M JIPYTUMH TOHUCKOBBIMHU
CUCTEMaMHU;

- (opmupoBaHHE U pa3BUTHE SKOJIOTMYECKOIO MBIIUICHUS, YMEHHE IPUMEHSITh €ro B
MO3HABATEIIbHON, KOMMYHHMKaTHBHOW, COLMAIbHOM TMpakTUKe U  MpodeccrnoHalbHOMI
OpHUEHTAINH.

Pezynamuenvie YY/[

YMeHHue caMOCTOSITEIbHO ONpEeAesATh el Oo0y4YeHHs, CTaBUTh U (HOpMYyIHpPOBATh HOBBIE
3aa4n B ydeOe M TIO3HABATENbHON JEeSATENbHOCTH, pPa3BHUBaTh MOTHBBI U HHTEPECHl CBOEH
O3HABATEIbHON NEITEILHOCTH. Y YalIUHUCI CMOXKET:

- aHAJIM3UPOBATH CYIIECTBYIONINE U IJIAHUPOBAThH OyAYIIHEe 00pa3oBaTeNIbHbIE PE3YIbTATHI;

- UICHTU(PHUITIPOBATH COOCTBEHHBIE TIPOOIEMBI U OTIPEIETISATH TJIABHYIO MPOOJIEMY;

- BBIIBUTATh BEPCHUU pelIeHUs MpolieMbl, (OPMYyIUPOBATH TUMOTE3bl, MPEIBOCXUIIATDH
KOHEUHBIN pe3ysbTarT;



4

- CTaBUTh IENb JCSITEILHOCTH Ha OCHOBE OMPEIEICHHONH NpPOOJIEMbl M CYIIECTBYIONIUX
BO3MOXKHOCTEIA;

- hopmynupoBaTh ydeOHBIC 3a/1a4U KaK [Iard JOCTUKCHHSI TIOCTABIICHHOM LIETH IeITeTbHOCTH;

- 000CHOBBIBAThH II€JIEBbIC OPUEHTHUPHI U MPUOPUTETHI CCHIJIKAMU Ha ILIEHHOCTH, yKa3bIBas U
000CHOBBIBas JIOTHUECKYIO MOCIEA0BATEIbHOCTD I11arOB.

YMeHHe CcaMOCTOSITENIbHO IUIAaHUPOBAaThb IyTH JOCTWXKEHHS LeJNed, B TOM 4YHUCIE
aJbTEPHATHBHBIC, OCOZHAHHO BhIOMpaTh Hanboee A (PpeKTUBHBIC CITIOCOOBI peIIeHUsT YIeOHBIX U
IIO3HABATEJIbHBIX 3a7a4. Y YallUiCs CMOKET:

- ONpeneisITh HEOOXOIMMbIE ICHCTBHE(s) B COOTBETCTBHHM C Y4eOHOW M TIO3HABATEIHHOM
3a7]a4€il U COCTABIIATH AJITOPUTM UX BBINOJHECHUS;

-000CHOBBIBATh M OCYIIECTBIIATH BBIOOp Hanbosee 3PPeKTUBHBIX CIOCOOOB PEIICHHs y4eOHBIX
Y NIO3HABATEJIbHBIX 337a4;

-0 peIesITh/HaX0AUTh, B TOM UUCIIE€ U3 MPEAJ0KEHHBIX BapUAHTOB, YCIOBUS JJIsl BHIMOTHEHUS
yueOHOI U T03HaBaTeNbHOM 3a/1a4H;

- BBICTpaMBAaTh )KMU3HEHHBIE TUIAHBI HA KPATKOCPOUHOE Oyayliee (3asBIsATh 1EIeBble OPUEHTHUPBI,
CTaBUTH aJICKBATHBIC UM 33JIa4M U IIpeajiarath ACUCTBUS, yKa3biBas U 0OOCHOBBIBASI JIOTHUYECKYIO
MOCJIEIOBATEILHOCTh I11aroB);

- BBIOMPATh U3 MPEIOKESHHBIX BAPHAHTOB U CAMOCTOSITEIILHO HMCKATh CPEICTBA/PECYPCHI IS
pelICHHS 3a/1a49H/TOCTHKCHUS 1IEIIH;

- COCTAaBIIATH IUIAH PEIIeHUs MTPOOJIeMbI (BHIIOTHEHUS MPOEKTA, POBEACHUS UCCIICIOBAHMS);

- OIPEIENATh MOTeHIIUATIbHbIC 3aTPYAHEHHUSI IPU PEIICHUH Y4eOHOU U TTO3HABATEIbHOM 3a/1a4H U
HaxOJIUTh CPEACTBA AJI UX YCTPAHEHUS,

- OIKCHIBaTh CBOM OMBIT, OGOpMIISiL €ro Ui Nepeadyd JIPYruM JIIOASM B BHJIE TEXHOJIOTHH
pELIeHUS TPAKTUYECKUX 3a]1a4 ONPEAEIICHHOIO KJIacca;

- INIAHUPOBATh U KOPPEKTHUPOBATH CBOIO MHAMBUIYATBHYIO 00pa30BaTEIIbHYIO TPAEKTOPHIO.

YMeHue COOTHOCUTHh CBOM JIEWCTBUS C IUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYLIECTBIISTh
KOHTPOJIb CBOEH JAESATEIIbHOCTA B MPOLIECCE TOCTHKEHHUS PEe3ybTaTa, OMPENeNsiTh CIIOCOOBI
JeHCTBUI B paMKaxX MPeIOKEHHBIX YCIOBUM U TpeOOBaHUM, KOPPEKTUPOBATH CBOM JAECUCTBUS B
COOTBETCTBUU C U3MEHSIOLIECNUCS CUTyallueH. Y YalIUICA CMOXKET:

- OMPEJENSATh COBMECTHO C MEJAaroroM U CBEpCTHUKAMU KPUTEPUU IJIAHUPYEMBIX PE3YJIBTATOB U
KPUTEPUU OIIEHKH CBOEH y4eOHOI 1esaTenbHOCTH;

- CHUCTEeMaTH3UpOBaTh (B TOM 4YHUCIE€ BHIOMpATh MNPUOPUTETHBIC) KPUTEPHUH IUIAHHUPYEMBIX
pe3yJIbTATOB U OLIEHKH CBOEH NI€SITENBbHOCTH;

- OTOMpATh UHCTPYMEHTHI JIJIsI OIICHUBAHUS CBOEH JESITEIBHOCTH, OCYIIECTBISTH CAMOKOHTPOJIb
CBOEH JICATEIHLHOCTH B paMKaX MPE/IOKEHHBIX YCIOBHI U TpeOOBaHUM;

- OULEHHMBATh CBOK JI€SITEIBHOCTh, APrYMEHTHPYS MPUUYUHBI JOCTHXKEHUS WM OTCYTCTBHS
MJIAHUPYEMOTI'O PE3YJIbTaTa;

- HaXOJWUTh JOCTATOYHBIC CPEJCTBA JUIsl BHINOTHEHUS YYEOHBIX JCUCTBUNA B H3MEHSIOIICHCS
CUTYaIlU{ W/WIH TIPH OTCYTCTBUU TUIAHUPYEMOTO Pe3yibTara;

- paboTas Mo cBoeMy IUIaHy, BHOCUTh KOPPEKTUBBI B TEKYIIYIO JEATEIHHOCTh HA OCHOBE aHAIH3a
VM3MEHEHUH CUTYalluH JJIs MOJYYeHUS 3allJIaHUPOBAHHBIX XapaKTEPUCTUK MPOIYKTa PE3YyJIbTaTa;
- YCTaHaBJMBAaTh CBS3b  MEXAY IOJYYEHHBIMH  XapakKTEePUCTUKAMU  TPOAYKTa U
XapaKTEepPUCTUKaAMU TIpOIecca JACATEIbHOCTH W MO 3aBEPIICHUHN JESITEIbHOCTH MPeaiarath
M3MEHEHHUE XapaKTEPUCTHK MpoLecca sl MOTYyUYEeHUS YIIYYIIEHHBIX XapaKTePUCTUK MTPOAYKTA;
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- CBEpATb CBOM JCHCTBUS C MLEJIbI0 M, NPH HEOOXOTUMOCTH, WCHPABIATH OIIMOKU
CaMOCTOSITENIBHO.
YMeHue OIeHHMBAaTh NPAaBUIBHOCTH  BBIONHEHHMS Y4eOHOM 3agaud, COOCTBEHHBIC
BO3MOYKHOCTH €€ pellIeHUs. Y Yaluics CMOXKeT:
- ONIPENENATh KPUTEPUH IPABUIBHOCTH (KOPPEKTHOCTH) BHIMIOJIHEHUS Y4eOHOH 3a/1a4H;
-aHAJIM3UPOBATh U OOOCHOBBIBATh IPUMEHEHHUE COOTBETCTBYIOLIETO HWHCTPYMEHTApHS JJIs
BBINOJIHEHMS yUe€OHOM 3a/1auu;
- CBOOOJIHO MOJIb30BAThCA BBIPAOOTAHHBIMU KPUTEPHSIMH OLEHKH M CAMOOIICHKH, UCXOAS M3
LEJIM ¥ UMEIOIINXCSI CPEICTB, Pa3inyas pe3yibTaT v COCOOBI JeHCTBUH;
- OLEHHUBAThb NPOAYKT CBOEH JEATENBbHOCTH IO 3aJaHHBIM W/MIM  CaMOCTOSTEIHHO
OTIpeNIeIEHHBIM KPUTEPHSIM B COOTBETCTBHH C IIEIBIO ICATEIbHOCTH;
- 00OCHOBBIBaTh JOCTHIKUMOCTh LIE€IM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKM CBOMX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEIIHUX PECYPCOB;
- (hUKCHUPOBATh U AHATTM3UPOBATh JUHAMUKY COOCTBEHHBIX 00Pa30BaTENIbHBIX PE3yJIbTaTOB.
Brnanenue ocHoBaMM CaMOKOHTPOJIsSl, CAMOOLIEHKH, NPHUHATUS PEIIEHUH W OCYIIEeCTBICHUS
OCO3HAHHOTO BBIOOpA B yueOHOM M MO3HABATEIbHOM. YUaluiCcs CMOXKET:
- HaOMIOaTh W aHAIM3UPOBATh COOCTBEHHYIO yYEOHYIO M IO3HABATEIbHYIO NESATEIHHOCTh U
JeSITeIBbHOCTD JPYTrUX 00yJaromuXxcst B MpoIecce B3auMOIIPOBEPKH;
- COOTHOCUTH pEalbHbIE W IUIAHUPYEMBIC DPE3yJIbTaThl WHAWBUIYAIBHON 00pa3oBaTeIbHOM
NeSITebHOCTH U JIeN1aTh BHIBOJIBI,
- IPUHUMATh pPelICHUE B y4eOHOW CUTyallud U HECTH 3a HEr0 OTBETCTBEHHOCTD;
- CaMOCTOSTENIHO OIpeNeNaTh MPUYMHBI CBOETO yCIeXa MM HeycleXa M HaXOAUTh CIIOCOObI
BBIX0JIa U3 CUTYallUH HEyCIIeXa;
- PETPOCIEKTUBHO OIPENeIIATh, KaKUe JIEHCTBUS M0 PEeLICHUI0 y4eOHOM 3a/1auu WIN MapaMeTpsl
ITHX JIEHCTBHUI PUBEIH K TOTYICHUIO UMEIOIIETroCs MPOYKTa y4eOHOW AeITeTbHOCTH;
- JIEMOHCTPUPOBATh MPHEMBI PETYISINN TCUXO(PU3NOIOTHUECKUX IMOIMOHAIBHBIX COCTOSTHUI
JUIsL  1OCTHOKEHHA d3(ddexta ycrnokoeHHs (YCTpaHEHHS SMOLMOHAIBHOW HAIPSKEHHOCTH),
s ¢dekra BoccTaHOBIEHUS (OC/Ia0lIeHHs NPOSBICHUM yTOMIIEHUS), 3(pdeKTa aKTUBU3ALUU
(MOBBILIEHUS ICUXO(U3HOIOTNYECKON PEaKTUBHOCTH).
Ilo3nasamenvuvie YY/1
YMeHue onpenensTh MOHATUS, CO3/1aBaTh OOOOIIEHHUs, YyCTaHABJIMBaTh AHAJIOTHUH,
KJIaccu(UIUpoBaTh, CaMOCTOSITEIbHO BHIOMPATh OCHOBAHUS U KPUTEPUU Ul KiIacCUPUKAIIH,
yCTAaHABJIMBATh PUYUHHO-CIEICTBEHHBIE CBSI3M, CTPOMTH JIOTHYECKOE  pacCyXkJIeHHeE,
YMO3aKJIloueHne (MHAYKTHBHOE, JEeIyKTHBHOE, MO AHAJOTHH) M JeNaTh BHIBOABI. YYalIHiCcs
CMOJKeT:
- ToAOWpaTh CJOBa, COMOJAYMHECHHBIC KIIOUEBOMY CIIOBY, ONpEACISIONIME €ro TNMPH3HAKU M
CBOMCTBA;
- BBICTPAUBATh JIOTHYECKYIO LIEMIOYKY, COCTOSIIYIO U3 KIFOUEBOTO CJIOBA M COMOJYMHEHHBIX EMY
CJIOB;
- BBLACTATH OOIIMI MpPU3HAK JIBYX WJIM HECKOJBKMX MPEIMETOB WIN SBICHUNH U OOBSCHATH MX
CXOJICTBO;
- OOBETUHSATH TPEAMETHl W SBJICHUS B TPYIIBI 0 ONpPEICICHHBIM MpPU3HAKaM, CPaBHHUBATH,
KiaccuuIupoBath 1 000011aTh (DaKThI U SBJICHUS,
- BBIJICJIATH SIBJICHUE U3 OOIIETo psijia APYTUX SBICHUN;
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- OIpeNeNaTh OOCTOSTEIbCTBA, KOTOPBIC IPEAIISCTBOBAIN BO3HUKHOBEHUIO CBSI3U MEXKIY
SBICHUSMH, U3 3TUX OOCTOSTENBbCTB BBLACIATH OIPENENIAIONINE, CIIOCOOHbIE OBITh MPUYMHON
JTAHHOTO SIBJIEHUS, BBIABIIATh IPUUUHBI U CIICACTBUS SIBICHUN;
- CTPOUTBH PaCCYXJIEHHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJIEHUSIM U OT YacTHBIX
SBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;
- CTPOMTD PACCYKAECHUE Ha OCHOBE CPABHEHUS IPEAMETOB U SIBIECHUI, BBIIEISISI IPU 3TOM 00111e
IIPU3HAKU;
- U3JIaraTh MOJIYYCHHYIO HH(POPMALIMIO, HHTEPIIPETUPYS €€ B KOHTEKCTE peIacMoii 3a1auu;
- CaMOCTOSITENIFHO yKa3blBaTh Ha HH(OpMAIUIO, HYKIAIOUIYIOCS B NPOBEpKE, Mpeliararb U
IPUMEHSATH CI0CcO0 MPOBEPKU JOCTOBEPHOCTH MH(POPMAIIUH;
- BepOaIM30BaTh IMOLMOHAIBHOE BIIEUATICHUE, OKa3aHHOE HA HErO UCTOYHUKOM;
- OOBSICHATD SIBJIEHUS, IIPOLIECCHI, CBSI3U U OTHOLLEHMSI, BBIABIISIEMbIC B XO/€ IIO3HABATEIIbLHON U
UCCIICIOBATEIbCKON  JI€ATENIbHOCTU  (IIPUBOAUTH OOBACHEHME C HU3MEHEHHEM  (OpPMbI
IpEeCTaBICHUS; OOBICHATH, IeTATU3UPYs UM 0000111as1; 0OBACHATH C 33JJaHHON TOUKHU 3pEHU);
- BBUIBJIATh M Ha3bIBaTh INPUYMHBI COOBITHS, SBJIECHUS, B TOM YHUCIIE BO3MOXKHbIE Hauboiee
BEPOATHbIE IPUYMHBI, BO3MOJXKHBIE TIOCIEACTBUS 3aJaHHOW HPUYMHBI, CAMOCTOSTEIBHO
OCYILIECTBJISSI IPUUMHHO-CIIEICTBEHHBIN aHaIN3;
- Ie7IaTh BBIBOJL HA OCHOBE KPUTHUECKOTO aHAIM3a Pa3HbIX TOUEK 3PEHHUS, TOATBEPKIATh BHIBOJ
CcOOCTBEHHOM apryMeHTalUeN UK CaMOCTOSATEIbHO NOJy4YEHHBIMU JaHHBIMHU.

YMeHue co3/1aBaTh, IPUMEHSTh U IPEOOPa30BbIBATh 3HAKU U CUMBOJIbI, MOJICJIN U CXEMBbI JJIs
peleHHs yueOHbIX U M03HABaTEIbHbIX 3aj1ay. Y Yaluiicss CMOXKET:
- 0003HaYaTh CUMBOJIOM U 3HAKOM IPEMET U UJIH SBJICHUE;
- OIpENEJIATh JIOTUYECKUE CBA3M MEXIY NpeIMeTaMH M WIN SIBJIEHUSAMM, 0003HAa4yaTh JIaHHbIE
JIOTUYECKHE CBSI3U C IIOMOIIBIO 3HAKOB B CXEME;
- co371aBaTh A0CTPAKTHBIN WM PeaJIbHBIN 00pa3 mpeaMeTa U UiH SIBICHHUS;
- CTPOMUTB MOJIEJIb CXEMY Ha OCHOBE YCJIOBHH 3a/1a4ul U UIIM CIIOCO0a €€ peLeHMUs;
- co3gaBaTh BepOalbHbIE, BEIIECTBEHHbIE W HH(OPMALMOHHBIE MOJIEIM C BbLICIEHUEM
CYILIECTBEHHBIX XapaKTEPUCTHK OOBEKTa sl ONpelesieHus crnocol0a pelleHus 3a7add B
COOTBETCTBUH C CUTYALIUEH;
- IpeoOpa3oBbIBaTh MOJAEIH C LENbI0 BBISBICHHS OOIIMX 3aKOHOB, ONPEAEISAIOIINX JTaHHYIO
IpeIMETHYI0 00J1acTh;
- MIEPEBOJIUTh CIOXKHYIO IO COCTaBy (MHOTOACIEKTHYI0) MH(OpMaIuo U3 rpadguyeckoro wiu
(opMann30BaHHOTO (CUMBOJIBHOT'O) IPEACTABICHUS B TEKCTOBOE, 1 HA000POT;
- CTPOUTH CXEMY, AITOPUTM JEHCTBUS, UCIPABIATh WIM BOCCTAHABIMBATh HEU3BECTHBIN paHee
QITOPUTM Ha OCHOBE MUMEIOIIErocsi 3HaHus 00 00BbEKTEe, K KOTOPOMY NPUMEHSETCS allTOPUTM;
- CTPOUTH J0Ka3aTeNbCTBO: MPSMOE, KOCBEHHOE, OT MMPOTUBHOTIO;
- aHAIM3MPOBATh pPE(IEKTHUPOBATH ONBIT pa3pabOTKU W peaau3aluud y4yeOHOro IPOEKTa,
UCCIIEIOBaHHUs (TEOPETUYECKOT0, 3MIIMPUYECKOI0) Ha OCHOBE MPEJUIOKEHHOM MpoOieMHoN
CUTYyalluH, IOCTaBJICHHOM 1IEJIN U WM 3aJJaHHBIX KPUTEPUEB OLIEHKU IIPOAYKTA Pe3yJbTaTa.

CMBICIIOBOE UTEHHE. Y YalllUiCsl CMOKET:
- HaxoguTh B TekcTe TpeOyemyro uHpopmanuio (B COOTBETCTBUM C LEISIMU CBOEH
JESITENIbHOCTH);
- OpHUEHTHPOBATbCA B COAEpPNKAHUM TEKCTa, IMOHUMATh LEJOCTHBIM CMBICI TEKCTa,
CTPYKTYpUPOBATh TEKCT;
- YCTaHABIIMBATh B3aMMOCBS3b OMMCAHHBIX B TEKCTE COOBITH, SBIIEHUH, IPOLIECCOB;



- PE3IOMHUPOBATh INIABHYIO UJCIO TEKCTA;
- IpeoOpPa30OBBIBATh TEKCT, «IEPEBOJS» €r0 B JIPYTYI0 MOJAIBHOCTh, HHTEPIIPETUPOBATh TEKCT
(Xy10’KECTBEHHBII u HEXY10KECTBEHHBIN - y4ueOHBI, Hay4HO-TIOIYJIIPHBIM,
uHOPMaLMOHHBIH, TeKCT non-fiction);

- KPUTUYECKH OLIEHUBATh CojiepKaHue U GopMy TeKCTa.

@OopMHUpPOBAaHHE M PA3BUTUE HKOJOTMYECKOIO MBIIUICHHS, YMEHHE NPHUMEHSATh €ro B
MO3HABATEIIbHON, KOMMYHHMKATHUBHOW, COLMAIbHONW TMpaKTUKe U  NpodeccruoHaIbHOI
OpPUEHTALIMU. YYaIUNCA CMOKET:

- OIIPEAEIIATH CBOE OTHOILIECHHUE K IIPUPOJHON CPEE;

- QHAJIM3MPOBATH BIMSHHUE HKOJOTHYECKUX (DAKTOPOB HA Cpey OOUTAaHUS KUBBIX OPraHU3MOB;

- IPOBOJIUTH NPUYMHHBIN U BEPOSTHOCTHBIM aHAIN3 SKOJIOTHYECKUX CUTYALUH;

- MPOTHO3UPOBATh M3MEHEHUS! CUTYallMH NPU CMEHE JeHCTBHUS OAHOro (hakTopa Ha AeicTBHE
Ipyroro ¢akropa;

- pacrIpoCTpPaHATh HKOJIOTMYECKHME 3HAHUS M y4acTBOBATh B MPAKTHUYECKUX Jejiax IO 3aluTe
OKpY’Karolllel cpeabl;

- BBIPA)KaTh CBOE OTHOLIEHHE K IMPUPOJE UYEPE3 PUCYHKH, COUMHEHHS, MOJIEIH, IPOEKTHbHIE
paboThL.

Pa3BuTHe MOTHBanuu K OBJIAJICHUIO KYJbTYpOHl aKTUBHOIO MCIIOJIb30BAHUS CJOBaped M
JPYIUX MOUCKOBBIX CUCTEM. YUYAIIUNUCS CMOXKET:

- OIpEeaeNATh He0OOXOIUMBIE KIIFOUEBbIE MOMCKOBBIE CIIOBA U 3aIIPOCHI;

- OCYILECTBIIATh B3aUMOJICHCTBHE C AIEKTPOHHBIMU ITIOMCKOBBIMA CUCTEMAMM, CIIOBAPSIMU;

- (GopMHpPOBaTH MHOKECTBEHHYIO BBIOOPKY U3 MOMCKOBBIX MCTOYHHKOB AJIsi OOBEKTHBU3AINH
pE3yIbTaTOB IOUCKA;

- COOTHOCHUTD MOJYYEHHBIE Pe3yJIbTaThl IOUCKA CO CBOEH JEATEIbHOCTBIO.

Kommynuxamuenwie YY/|

YMeHue opraHu3oBbIBaTh y4eOHOE COTPYAHMUYECTBO U COBMECTHYIO JESTEIBbHOCTH C
YUHTEJIEM U CBEPCTHUKAaMU; paboTaTh MHIMBUIYAJIbHO U B TPYIIE: HAXOAUTh O0IIee pelieHue u
paspemath KOH(IMKTH HA OCHOBE COTJIACOBAaHUS MO3UIUI U yUeTa HUHTEPecoB; (OPMYJINPOBAT,
apryMeHTHpOBATh U OTCTauBaTh CBOE MHEHHUE. Y UaIMICA CMOXKET:

- OIPEIENIATH BO3MOXKHBIE POJIA B COBMECTHOM AEATEIBHOCTH;

- ITPaTh ONPEACIEHHYIO POJIb B COBMECTHOM EATEIbHOCTH;

- MPUHUMATh MO3UIMI0 COOECeAHMKA, MOHMMAs MO3UIUI0 JAPYroro, pasiuyaTb B €ro peyu:
MHEHHE (TOUKY 3pEHHS), JOKa3aTEeNbCTBO (ApPIryMEHTHI), aKThl; TUIIOTE3bl, aKCHOMBI, TEOPUH;

- OMNpedensTh CBOM JAEMCTBUS W JEWCTBUA NapTHEpPa, KOTOpbIE CHOCOOCTBOBAIM WM
MPENSITCTBOBAIM NMPOTYKTUBHOM KOMMYHHUKAIUH;

- CTPOUTH O3UTHBHBIE OTHOILIEHHUS B IIpoliecce yUeOHOM 1 O3HABATENbHOM JIeATEIbHOCTH;

- KOPpPEKTHO M apryMEHTHPOBAaHO OTCTAaMBaThb CBOIO TOYKY 3pEHMS, B JUCKYCCHUH YMETH
BBIJIBUTaTh KOHTPAapryMeHTHl, Mepedpa3supoBaTh CBOIO MbICIb (BJaJE€HHE MEXaHHU3MOM
SKBUBAJICHTHBIX 3aMEH);

- KPUTUYECKH OTHOCHUTHCS K COOCTBEHHOMY MHEHHUIO, C JIOCTOMHCTBOM IpHU3HaBaTh
OmMOOYHOCTh CBOETO MHEHHUS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

- Ipe/Iarath albTEPHATUBHOE PEllIeHNE B KOHQIUKTHON CUTYalUH;

- BBIJIENIATH OOIIYI0 TOYKY 3pEHUsS B AUCKYCCHH; JOTOBAPUBATHCS O MpaBUiIaxX W BOMpOcax IS
00CYX/IeHHUSI B COOTBETCTBUH C TIOCTABJICHHOW TIepe ] TPYMIION 3a1a4ueii;
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- OpPraHMU30BbIBaTh yUeOHOE B3aUMOACHCTBUE B TpyIIe (OMPEAesATh 00LIHe LeH, PaclpeaesiTh
pOJIH, 1OroBapUBaThCs IPYr ¢ APYrOM U T. 1.);

- yYCTpaHiATh B paMKax Jdajora pa3pblBBl B  KOMMYHHUKAaIlUH, OOYCIIOBIICHHBIE
HEMOHMMAHUEM/HETIPUATHEM CO CTOPOHBI coOecelHUKa 3anaud, (GOpMbl WIM COJCpPKAHUA
JMaJora.

VYMeHHEe OCO3HAaHHO MHCIIONIb30BaThb pPEUYEBBIE CPEACTBA B COOTBETCTBMM C  3aJadei
KOMMYHHKAIMK AJIS1 BBIPAXKEHUs CBOUX YYBCTB, MbICIEH U MOTpeOHOCTEN JUIsl IUTAHUPOBAHUS U
perysiiui CBOEU ACATENbHOCTH; BIAJACHUE YCTHOW M IIMCBMEHHOM PEYbI0, MOHOJIOTMYECKOU
KOHTEKCTHOU pedbl0. Y Yallluicsi CMOKET:

- OTIpENeNATh 33a7]auy KOMMYHUKAIIMHM U B COOTBETCTBHH C HEW OTOMpATh peueBbIe CPEACTBA;

- OTOMpATh M MCIIOJIb30BaTh PEUYEBHIE CPEICTBA B MPOIlECCe KOMMYHUKAIIUK C APYTHUMH JIFObMH
(mmrasnor B mape, B MaJoOW IPYIIe U T. 1.);

- IpPeICTaBIATh B YCTHOM WJIM NHCbMEHHOH (opMe pa3BepHYThI IUIaH COOCTBEHHOM
JESATEIILHOCTH;

- coOur01aTh HOPMBI MMYOJIMYHOM peuu, periaMeHT B MOHOJIOTE U JIUCKYCCUU B COOTBETCTBUH C
KOMMYHUKaTUBHOM 3aJ1a4eil;

- BBICKA3bIBaTb M OOOCHOBBIBaTb MHEHME (CYKIEHHE) M 3alpallliBaTh MHEHUE IapTHEpa B
paMKax 1asuora;

- IPUHUMATh PEIIEHUE B XOJ€ IUAJIOra U COIIACOBBIBATh €r0 ¢ COOECETHUKOM;

- CO3/1aBaThb IHCBMEHHBIE «KJIMLIIMPOBAHHBIE» U OPUIMHAIBHBIE TEKCTHI C MCIIOJIb30BAaHUEM
HEOOXO/IMMBIX PEYEBBIX CPE/ICTB;

- HCIIONIB30BaTh BepOalibHbIE CpPEACTBA (CPEACTBA JIOTMYECKOH CBsI3U) JJsl  BBIACICHUS
CMBICJIOBBIX OJIOKOB CBOET'O BBICTYILICHUS;

- UCII0JIb30BaTh HeBepOabHbIe CpencTBa WIH HarJsHble MaTepUabl,
MOJIFOTOBJIEHHbBIE/OTOOpAaHHBIE TIOJT PYKOBOJICTBOM YUHTEIIS;

- JIeJaTh OLICHOYHBIM BBIBOJ O JOCTH)KEHHMM LIeJIM KOMMYHHKAIMU HEMNOCPEACTBEHHO IIOCIIE
3aBepUICHUS] KOMMYHUKATHBHOIO KOHTaKTa U 0OOCHOBBIBATH €TO0.

dopmMupoBaHuEe M pa3BUTHE KOMIIETEHTHOCTH B 00JAcCTH MCIOJb30BaHUSA MH(OPMALMOHHO-
KOMMYHHKAIIMOHHBIX TexHonoruii (manee — UKT). Yuammiics cMoxer:

- 1LIeJICHANpPaBJIeHHO HMCKaTh U HCHOJIb30BaTh MH(OPMAIMOHHBIE PECYPChl, HEOOXOIUMBIE IS
peleHHs yueOHbIX U MPaKTHUECKUX 3a7au ¢ nomolisto cpeacts UKT;

- BBIOMpAaTh, CTPOUTh M UCIOJIB30BaTh aJ€KBAaTHYI0 MH(OPMAIIMOHHYIO MOJENb Ul Hepeaayu
CBOMX MBICIIEH CPEICTBAMU €CTECTBEHHBIX U (POPMaIbHBIX SI3bIKOB B COOTBETCTBUU C YCIOBUSMU
KOMMYHHUKaIWH;

- BBIJIEJSITh MHPOPMAIIMOHHBIN acleKT 3aJauM, ONepUpOBaTh JAHHBIMH, HCIOIb30BaTh MOJIENb
pELIeHNS 3a1a4H;

- HUCNOJIb30BaTh KOMIBIOTEPHBIE TEXHOJOTWM (BKJIIOYass BbIOOp aJeKBaTHBIX 3ajaue
MHCTPYMEHTAIBHBIX  I[POTrPAaMMHO-AaNMNapaTHBIX CPEICTB M CEPBHCOB) JUIsl  PELIEHUs
UHPOPMALIMOHHBIX W KOMMYHHUKAIIMOHHBIX Y4e€OHBIX 3a/7a4, B TOM 4HCJE: BBIYHCICHHUE,
HalMcaHue MM1MceM, COYMHEHUH, TOKIIa10B, pedepaToB, CO3JaHNe IPE3CHTAMN U JIp.;

- MCI0JIb30BaTh HH(OPMAIIUIO C YYETOM ATHUECKHUX U MPABOBBIX HOPM;

- CO3/1aBaTh MH(OPMAIMOHHBIE PECYPChl Pa3HOTO TUNA W JUIsl Pa3HBIX ayJuTOpUH, cOoOIIOAaTh
MH(OPMaLIMOHHYIO TUTHEHY U IIpaBHiia THPOPMAIIMOHHON 0€3011aCHOCTH.



Ilpeomemmnoie pesynomamaol

- (GopMHpoBaHUE NEPBOHAYAIBHBIX CHCTEMATH3UPOBAHHBIX IPEJICTABICHUA O BELIECTBAX, MX
NPEBpAalICHUSIX M TPAKTHYECKOM NPUMEHEHHWH; OBJaJeHUEe NOHATHHHBIM anmapaTtoMm u
CHUMBOJIMUYECKUM SI3BIKOM XUMHH;

- 0CO3HaHHE OOBEKTHUBHON 3HAUMMOCTH OCHOB XMMHYECKOH HayKH Kak 00JIACTH COBPEMEHHOIO
€CTECTBO3HAHUS, XUMUUYECKHX MPEBPAILICHUI HEOPraHUYECKUX U KaK OCHOBBI MHOTHUX SIBJICHUH
KUBOW M HEXHUBOW IPUPOABI; YriyOleHue MpeAcTaBIeHUN O MaTepuaIbHOM €IMHCTBE MUDA;
- OBJIQJICHUE OCHOBAMHU XHUMHYECKOM TPAMOTHOCTH: CIIOCOOHOCTBIO aHAJIU3UPOBAaTh U
OOBEKTHBHO OLIEHUBATh JKU3HEHHBIC CUTYallUH, CBSI3aHHBIE C XMMHEH, HaBBIKAMU 0E30I11acHOTO
oOpalieHus ¢ BeIECTBAMHU, UCTIOIb3yEMBbIMU B TIOBCEHEBHOW JKU3HU; YMEHHUEM aHAJIM3UPOBATh
U IUIAHUPOBATh JKOJOTMYECKH O€30IIaCHOE MOBEJCHHE B IIENSAX COXPAHEHHUS 3/I0pOBbS U
OKpY’Karollel cpebl;

- (popMupOBaHUE YMEHHMH YCTaHABIMBAThH CBA3M MEXY pPealbHO HAOII01aeMbIMU XUMUYECKUMU
SBJICHUSMU U MPOLIECCAMU, IPOUCXOSAIIUMHU B MUKPOMHUPE, O0BSICHATH NPUYMHBI MHOTO00pa3us
BEIIIECTB, 3aBUCUMOCTb UX CBOWCTB OT COCTaBa U CTPOCHMS, a TAK)KE 3aBUCUMOCTb IPUMEHEHUS
BCIIIECTB OT UX CBOMCTB;

- IpUOOPETEHUE OTBITA UCTIONB30BAHUS PA3IMYHBIX METOJOB M3YYCHHUsS BEIIECTB: HAOIIOACHUS
3a WX TPEBPALICHUSMH IPH TPOBEICHUH HECIOXKHBIX XHMHUYECKUX OKCIHEPUMEHTOB C
UCTIOJIB30BaHUEM J1a00paTOPHOTO 000PYIOBAaHUS U TIPUOOPOB;

- (hopMupoOBaHME NPEICTABICHUN O 3HAUEHUU XUMHUYECKONW HAYKU B PEIIEHUU COBPEMEHHBIX
9KOJIOTUYECKUX MTPOOJIeM, B TOM YHUCIIE B IPEAOTBPALIEHUN TEXHOTCHHBIX M 3KOJIOTHYECKUX
KaracTpod.

COJAEPKAHUE YYEBHOI'O IIPEIMETA
8 KUIACC

HavyajabHble NOHATHS U 3aKOHBI XMMHH
Tena u BemiectBa. CBoiicTBa BelIeCTB. OTaJOHHbIE (U3NYECKUE CBOWCTBA BEILECTB.

Marepuansl u MmatepuaigoBefieHre. Poib XUMUM B )KM3HU COBPEMEHHOT0 001ecTBa. OTHOLIEHNE
oOmiecTBa K XUMHUU: XeMOUIUsI U xeMopoous.

Meroasl u3ydenuss xumuu. HaOmionenuwe. DxcnepumeHT MopenupoBanue. Mojaenu
MaTepuaibHble U 3HAKOBbIE UM CUMBOJIbHBIE.

l'azer. Kunkoctu. TeEpaplie BemecTtBa. B3auMHbBIE INEepexoabl MEXKIy arperaTHbIMHU
COCTOSIHUSIMH BEIIeCTBA: BO3TOHKA (CyOnaumanus) u gecyOnumManus, KOHJIeHCalus U nCrapeHue,
KPUCTAJIIIN3aLMs U IUIABJICHHE.

dusnyeckue sABiIcHUs. YUCTHIE BEIECTBA U CMECH. | OMOTE€HHBIE U TE€TEPOTE€HHBIE CMECH.
Cwmecu ra3zoobpasHele, >xuakue u TBEpHAbIe. CrocoObl pa3feneHus cMecel: MEeperoHka, Hiu
JUCTWUIALMS,  OTCTauBaHWe, (UIBTpOBAaHME,  KPUCTAUIM3AallMi  WJIM  BBIIApUBaHHE.
Xpomarorpadus. [Ilpumenenue 3Tux cnocodoB B 1a00paTOpHOI MpaKTUKE, Ha TPOU3BOJICTBE U B
OBITY.

XUMUYECKHE DBJEMEHTBl. ATOMBI U MOJEKyJbl. IIpocThle M CIOXKHBIE BeIIECTBA.
Amnotponust Ha npuMmepe Kuciopoaa. OCHOBHbBIE MOJIOKEHUS ATOMHO-MOJIEKYJISIPHOTO YUEHHS.
Honsl. BemecTa MOJIEKYIISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS.
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3Haku (CUMBOJIbI) XHMHUYECKUX 3JeMeHTOB. WHdopmauus, KOTOPYIO HECYT 3HAKU
XUMHUYECKMX DJIEMEHTOB. OTHMOJIOTHMSI Ha3BaHUM HEKOTOPBIX XMMHUYECKUX 3JIEMEHTOB.
[lepuonuueckass Tabnuua xuMudeckux siemeHToB J. M. MenneneeBa: KOPOTKOIIEPUOAHBIA U
JUTMHHONIEpUOAHBIN BapuaHThl. [leproasl u rpynnsl. [1aBHas u noOo4Has MOATPYIIbL, UITH A- U
Bb-rpynmel. OTHOCHUTENBHAS aTOMHAs Macca.

Xumunyeckue QGopmyinsl. Muaexcel u koapdunueHTsl. OTHOCUTENbHAS MOJEKYJIApHAs
Macca. MaccoBasi 1oJisi XUMHUYECKOI0 3JIeMEeHTa B coequHeHuH. MHpopmanus, KOTOPYI0 HECyT
XUMHUYECKHE (DOPMYIIBIL.

BanentHocts. CrpykrypHBble (OpMyNbl. XUMHYECKHE O3JIEMEHTHI C MOCTOSHHOW H
NEPEMEHHOI BaJICHTHOCTHIO. BBIBOJ (opmynbl coenuHeHus 1o BajeHTHOCTU. OmpeneneHue
BAJICHTHOCTH XHMMHYECKOTO »3JeMeHTa 1o ¢opmyne BemecTBa. CocTaBieHHWE Ha3BaHUUN
COCIMHEHUH, COCTOSIIMX M3 JBYX XHUMHUYECKMX DJJIEMEHTOB, II0 BaJIECHTHOCTU. 3aKOH
IIOCTOSIHCTBA COCTABA BELIECTB.

XumHuueckue peakiuu. PeareHTsl M nOpoAykThl peakuuu. [Ipu3HaKm XUMHYECKUX
peakuuii. YcioBHUs MX NPOTEKaHWs W MpekpameHus. Peakuuu ropeHus. DK30TEPMHUECKUE U
AHAOTEPMUYECKUE PEAKIIUH.

3aKOH COXpaHEHHs MaccChl BEIIECTB. XuMuueckue ypaBHeHUs. CocTaBIeHUE XUMUYECKUX
ypaBHeHui. MH}opmarus, KOTopyro HeCET XUMHUYECKOE YPaBHEHHE.

Knaccuukanuss XUMUYECKUX PEaKIHid M0 COCTaBy M YHCIY PEareHTOB M IPOIYKTOB.
Tunel XUMUYECKUX peakuuid. Peakiuy coenuHeHUs, pa3lokKeHHs, 3aMelleHus U oOMeHa.
KaranusaTopsl u kaTanus.

JdeMoHcTpannn

e Koekuus MaTepruasoB U U3EIUNA U3 HUX.

e Mopenu, UCTIONB3YyeMbIE Ha YPOKax (PU3UKH, OMOJIOTUN U reorpadum.

e OOBEMHBIE U MIAPOCTEPIKHEBBIE MOJIENTH HEKOTOPBIX XUMUUYECKHX BEILECTB.

e Mojenu KpUCTaIIMYeCKUX PEeIETOK.

e CoOupanue mpubdopa ajisi MOJIy4eHHS Ta3a U IPOBEpPKa €ro TePMETUIHOCTH.

e Bo3sroska cyxoro JjbJa, 10/1a WM HaTanuHa.

e ArperarHble COCTOSIHUSI BOJBI.

e PazneneHue AByX HECMEIIMBAIOLINXCS KUIKOCTEN C TIOMOILBIO IETUTEIbHOW BOPOHKH.

e Jluctuistop u ero padoTa.

e VYcraHoBKa 1 GUIBTPOBaHUA U €€ paboTa.

e VYcTaHOBKa JUIsl BeIIapUBaHUs U €€ paborTa.

e Komnekuus ObITOBBIX MPUOOPOB JUIsl PHIIBTPOBAHUS BO3TyXa.

e PaszneneHue Kpacsmiero BemiecTBa (iomacrepa C TOMOIIBIO MeToJa OyMakKHOM
xpomarorpadumu.

e Moaenu alIIOTPOIHBIX MOIM(UKAIMI yriiepo/ia U Cephl.

e [lonmyuenue o30Ha.

e Tloprperst M. 5. bepuennyca u JI. M. Menneneesa.

e KopoTkoneproHbIii U JIMHHONEPUOIHBIM BapuaHThl nepuogudeckoi cucremsl 1. W.

Menneneesa.

e KoHCTpyHpOBaHHE IAPOCTEPIKHEBBIX MOJIEIEH MOJIEKYI.
e Amnmnapar Kunna.
e Paznoxxenue Guxpomara aMMOHWUSI.
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e [‘opeHue cepbl U MarHUEBOU JICHTHI.

e [loptperst M. B. JlomonocoBa u A. JI. JIaByasbe.

e OmnbIThl, WIUTIOCTPUPYIOIINE 3aKOH COXPAHEHUSI MACChl BELIECTB.

e [Topenue ¢docdopa, pacTBOpeHHE TMPOAYKTa TOPEHHS B BOJAE U HCCIEIOBAHUE
MOJIyYEHHOT'0 pacTBOpa JIAKMYCOM.

e BsaumopeiicTBUE CONIITHON KUCIIOThI C IUHKOM.

e [lonyuenue rugpoxcuna meau(ll) u ero pasnoxeHue Npu HarpeBaHUH.

JlaGopaTopHble ONBITHI
* O3HaKOMJICHHE ¢ KOJUICKITMEH 1a00paTOpHOM MOCYIbI.
* [IpoBepka repMeTHYHOCTH TpUOOpa sl OTYyYEHHS Ta30B.
* O3HaKOMJIEHHE C MUHEpaJIaMU, 00pa3ylOIUMHU I'PaHUT.
* [IpuroroBiieHrEe TeTEpOreHHON CMECH ITOPOIIKOB CEPBI C JKEJIE30M U UX Pa3/IeICHHE.
* BzaumonelicTBrEe pacTBOPOB XJIOPUIOB U HOAUJIOB KaJls C paCTBOPOM HUTpaTa cepedpa.
* [Tonyuyenue ruapoxcuna meau(Il) u ero B3anmopelicTBue ¢ CEpHOM KUCIOTOM.
* BzaumonelicTBre pacTBOpa COJbI C KUCIOTOM.
* [IpoBepka 3aKOHa COXPAaHEHHUS MAacChl BEIECTB Ha MPUMEpE B3aUMOACHCTBUS IIETOUYU C
KHUCJIOTOM.
* [IpoBepka 3aKOHa COXPAaHEHHS MAacChl BEUIECTB HA MPUMEpPE B3aUMOJCUCTBHUS MIETOYH C
coabto xenesza(Ill).
* Paznoxxenune mepokcuga Bojopoaa ¢ momomibio okcuaa mapranma (IV). 11. 3amemenue
JKEJIe30M MEeIM B METHOM KYIIOpPOCE.
IIpakTuyeckne padboThl
1. IlpaBuia TeXHUKH OE30MACHOCTH M HEKOTOPBIE BUABI pa0OT B XUMUYECKOU J1abopaTOpuu
(xabuHeTe XUMHUN).
2. Habmroienue 3a ropsiiieit cBe4oil.
3. AHanu3 noyBkl (aHAJIOT PaboThl «OUYNCTKA TOBAPEHHOM COJINY).

BaxHelilue npeacraBuTe/ M Heopranmueckux Bemects. KosimuecTBeHHbIE OTHOLIIEHUS B
XUMUH
Cocras Bo3ayxa. [TousTre 06 00bEMHOI j1071e () KOMIIOHEHTA IPUPOIHOM Ta30BOM CMeCH
— Bo3ayxa. Pacuér 00béMa KOMIOHEHTa Ia30BOM cMecH Mo ero 00bEMHOM /1051e 1 HA00OPOT.
Kucnopoa. O3on. Ilonydenue kucnopona. Codupanue u pacro3HaBaHHe KACIOPO/a.
XUMHYecKue CBOWCTBA KMCIOPO/ia: B3aUMOJEICTBIE ¢ MeTaJllIaMH, HEMETaJlJIaMHU U CJIOKHBIMU
BeniecTBamu. [Ipumenenue kucinoponaa. KpyroBopor kuciaopoja B Ipupo/ie.

Oxkcuapl. O0pa3oBaHue Ha3BaHUH OKCHIOB MO UxX ¢opmynam. CoctaBieHue Gopmyt
OKCHJIOB IO UX Ha3BaHUsM. [IpefcTaBuTenu OKCHIOB: BOJIa U YIJIEKHUCIBIN ra3, HeraméHas
U3BECTbD.

Bognopon B nmpupone. dusnueckue 1 XMMHUUECKHUE CBOWCTBA BOJOPO/A, €0 MOJyYEHUE U
IIPUMEHEHHE.

Kucnorsl, ux cocraB u ux kinaccuuxanus. Muguxartopsl. TaGnuia pacTBOPUMOCTH.
CepHas U cosiHast KUCJIOTHI, X CBOMCTBA U IPUMEHEHHUE.

Comm, ux coctaB W Ha3BaHus. PacTBopuMocTh cojieii B Boze. IIpencraButenu coeit:
XJIOpU]T HaTpus, KapOoHAT HaTpusl, pocdaT KaabIusl.
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Ilocrosinnas ABoragpo. KomumuectBo BemectBa. Moabs. MomsipHas macca. KpaTHble
€MHMIIBI U3MEPEHMSI KOJIMYECTBA BEIIECTBA — MWILIMMOJIb U KUJIOMOJb, MUJUIUMOJISIpHAs U
KWJIOMOJISIPHAsI MAacChl BEILIECTBA.

Pacuétsl ¢ ncnonb30BaHNEM MNOHITHIN «KOJIMYECTBO BEIIECTBAY, «MOJIIPHAS Maccay,
«IOCTOsIHHAsA ABOTazpo».

3akoH ABoragpo. MomspHbIi 00bEM Ta3000pa3HBIX BemecTB. OTHOCHUTEIbHAS
IJIOTHOCTB Ia3a Mo Apyromy rasy.

KparHble emuHHIBI HM3MEpEHHS — MWUIMMOJSAPHBIA W KAJIOMOJSPHBIA 0OBEMBI
ra3000pa3HBIX BEIIECTB.

Pacu€rel ¢ HWCnonb30BaHMEM MOHATHI «KOJUYECTBO BEIIECTBA», «MOJSpPHAs Maccay,
«MOJISIPHBII 00BEM ra3zoBy, «4uCI0 ABOTaIpoO».

I'unpocdepa. KpyroBopot Boab! B mipupojae. Puzndeckue 1 XUMUYECKUE CBOMCTBA BOJIbI:
B3aUMOJICHCTBUE C OKCUAAMM.

OcHoBaHus, ux cocraB. PactBopuMocTh OCHOBaHMM B Boze. l3MeHeHHe OKpacku
WHJIUKATOPOB B IENOYHOM cpene. IlpencraButenu mienouel: TMAPOKCHUIBI HATPUS, Kalud U
KaJIbLHUS.

PactBoputens u pacrBopéHHoe BemectBo. PactBopbel. PactBopenume. ['mapartsl.
MaccoBas 101 pacTBOPEHHOTO BeliecTBa. Pacy€rsl, CBSA3aHHBIE C MCIOJb30BAaHUEM IOHATHS
«MaccoBas J0Js1 PACTBOPEHHOIO BEILIECTBAY.

JdeMoHcTpamun

e Omnpenenenue cojiepkaHus KMCI0pOia B BO3yXeE.

e [lonyueHue kuciopoJa pa3ioKEHUEM IIEpMaHraHaTa Kajlus U EPOKCUIa BOJIOPOIA.

e (CobupaHue METOJOM BBITECHEHUS BO3lyXa U BOJbI.

e Pacro3HaBaHue KHCIOpOAA.

e [opeHue mMaruus, xeinesa, yris, cepbl 4 (hocopa B KUCIOPOIE.

e Koekuus OKCUaO0B.

e [lomyuenue, cobupanue 1 pacrio3HaBaHHE BOJOPO/A.

e ['openue Bogopoaa.

e BsaumogeiictBue Bogoposa ¢ okcuaom meau(1l).

e Koyiekuus MUHEPAIBHBIX KUCIIOT.

e [IpaBuio pazbaBieHus cepoil KUCIOTHI.

e Komnekuus conei.

e Tabnuma pacTBOPUMOCTH KUCIIOT, OCHOBAHUH U COJIel B BOJIE.

e HekoTopsle MeTaulbl, HEMETAIbl M COEAMHEHHS C KOJMYECTBOM BEIIECTBA,

paBHBIM 1 MOJIb.
e Mogenp MOJSIPHOTO 00BEMA Ta3000pa3HBIX BEIIECTB.
e Koiekuns OCHOBaHUH.
JlaGopaTopHble ONBITHI

* [TomyTHEHNE N3BECTKOBOW BOJBI IIPU MTPOITYCKAHUM YIJIEKUCIIOTO rasa.

* [Tomydyenne Bo1opoJa B3aMMOIEHCTBUEM IIUHKA C COJISTHOW KUCIIOTOM.

* Pacnio3HaBaHue KUCIOT € TOMOIIBIO UHIUKATOPOB.

* I3MeHeHNe OKpacKu MHAUKATOPOB B LIEJIOYHOM CpELE.

* OszHakoMJIEHME C IIpernapaTaMM JOMAIIHEW WIM IIKOJIbHOW aNTE4yKU: pacTBOpaMu
NIEPOKCH/IA BOJIOPO/IA, CHMPTOBOM HACTOWKH MOJA, aMMHAKa.
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IIpakT4yeckue padoThI

4. ITonyyenue, cobupanue 1 pacro3HaBaHUE KHCIOPOAA.

5. Ilonydenue, coOupaHue U pacro3HaBaHUE BOAOPOAA.

6. IIpuroroBiieHre pacTBOpa C 3aJJaHHOM MacCOBOM JI0JIEH paCTBOPEHHOIO BEIIECTBA.

OCHOBHBIE KJIACCHI HEOPraHUYECKHUX COeIMHEHM i

O6o0menre cBeAeHUN 00 OKCHIax, HUX KiIacCH(UKAIMKM, Ha3BaHUSAX W CBOMCTBax.
CriocoObI MOTy4eHHS OKCHIIOB

OcHoBanus, UxX Kinaccuukaiys, Ha3BaHUS M CBOWCTBA. B3auMopeicTBHE ¢ KHCIOTAMU,
KHCIIOTHBIMH OKCHUJAMU M COJIIMH. PasnoskeHue HEpacCTBOPUMBIX OCHOBaHUH. CrocoObl
MOJTYy4YECHUSI OCHOBAHUM.

Kucnortel, ux kimaccudukanus u HazBaHus. OOIIME XMMHYECKHE CBOWCTBA KHCJIIOT.
B3aumoneiicTBue KHUCIOT € MeTaUlaMHU. ODJICKTPOXUMUYECKUN PNl HANPSHKEHUA METaJlIOB.
BzanmogeiicTBHEe KHCIOT ¢ OKCUJIAMH METAUIOB. B3aumojeicTBHEe KHCIOT C OCHOBAaHUSAMH —
peakiusi HeWTpanu3auuu. B3anmopeiicTBue KucioT ¢ consiMu. [lonydyeHne OECKUCIOPOIHBIX U
KHCJIOPOJICOACPKAIINX KUCIIOT.

Comu, ux xkmaccudukamuss W CcBolcTBa. B3amMmonelicTBHE colieid C MeTaUlaMH,
0COOEHHOCTH 3THX peakuuii. B3aumoeiictBue coseii ¢ coysiMu.

['enetndeckue psiapl MeTala W HeMeTauia. ['eHeTHudeckass CBA3b MEXIAY KIIacCaMH
HEOPraHWYECKUX BEIIECTB.

JlaGopaTopHble ONBITHI
* B3anmoeicTBre OKCHIa KaabIUs ¢ BOJOM.
* [lTomyTHEHHE U3BECTKOBOW BOJBI.
* Peakiust HeWTpanu3aiuyu.
* [Tonyuyenue ruapoxcuna meau(Il) u ero B3aumoaericTBre ¢ KUCIOTOM.
* Paznoxenue ruapoxcuna meau(Il) mpu narpesanuu.
* B3aumoeicTBrE KMCIIOT C METaJNIAMH.
* B3aumoeicTBrE KHCIIOT C COJISIMH.
* O3HAKOMIICHHE C KOJIJISKIIUEH COIeH.
* B3aumopeiicteue cynbdata meau(Il) ¢ xxenesom.
* B3aumogeiicTBHE COJICH ¢ COJISIMU.
* ['eHeTnueckas CBS3b MEXKIY KJacCaMU HEOPraHMYECKUX BELIECTB Ha MPUMEPE COEIUHEHUI
MEeIH.
IIpakTuyeckue paéoTsl
7. Pemienue »KCIEpUMEHTANBHBIX 3aJad 1O TeMe «OCHOBHBIE KJIACChl HEOPTaHUYECKUX
COCTUHEHUINY.

IleproanyecKuii 3aK0H M IEPHOAMYECKAsA CHCTEeMa XUMHYeCKuX dj1emMenToB JI. U.
Menpeneesa. CTtpoeHue aTroma
EcrecTBeHHBIE CEMENCTBA XMMHMYECKUX OJJIEMEHTOB: IIEIOYHBIE M ILIEJIOYHO3EMEIIbHbIE
MeTaJlJIbl, TaJIOTeHbl, HHEPTHBIE (OaropoHbie) ra3pl. AM(OTEpHOCTh. AMGOTEpHBIE OKCHBI U
ruapokcuabl. KoMIIeKCHBIE COMN.
Otkpertue J[. 1. MenneneeBpIM NEpUOIUYIECKOTO 3aKOHA U CO3/IAHUE UM MEPUOANIECKOM
CHUCTEMBI XUMHYECKUX 3JIEMEHTOB.
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ATombl Kak (hopMa CYIIECTBOBAHHS XUMHUYECKHX 3JieMeHTOB. OCHOBHBIE CBEICHHUS O
CTPOCHUH aTOMOB. JloKaszarenbCTBa CIIOXKHOCTH cTpoeHus aroMoB. OmbiTel Pesepdopna.
[1naneTapHast MOJIeIb CTPOCHHUS aTOMA.

CoctaB aTOMHBIX sA€p: NPOTOHBL, HEUTPOHBL. (OTHOCUTENbHAs aTOMHas Macca.
B3auMoCBA3b NOHATUH «IIPOTOH», KHEUTPOH», «KOTHOCUTEIIbHAS aTOMHAsl Macca.

Mukpomup. OnekTpoHbl. CTpoOeHHE 3JIEKTPOHHBIX YPOBHEH aTOMOB XUMHUYECKHX
aneMeHToB 1—20. [loHsiTHEe 0 3aBEpIIEHHOM 3JIEKTPOHHOM YPOBHE.

N3otonbl. ®Pusmueckuil cmbicn cumBoiuku llepumonnueckoit cucrembl. CoBpeMeHHas
dbopMyIUpOBKa TMEPUOIUYCCKOTO 3aKOHA. I3MEHEHUs: CBOWMCTB JJIEMEHTOB B TEPUOAAX H
rpynmnax Kak GyHKIIHsI CTPOCHUS AIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTuka »JJIEMEHTa-MeTajllla M DJJIEMEHTa-HeMeTallyla MO MX IOJOXKEHHUIO B
MEPUOIUYECKON CUCTEME XUMUYECKUX 1eMeHToB [[. 1. Menneneesa.

JdemMoHCcTpauMu

Paznmunbie hopMbI TaOIHIl TEPHOANIECKON CHCTEMBI.
e  MogaenupoBaHue NOCTpoeHus nepuoandeckon cucreMsl 1. M. Menneneesa.
e Mogenu aTOMOB XMMUYECKUX 3JIEMEHTOB.
e Mojenu aTOMOB 3J€MEHTOB 1—3-T0 MepHoI0B.
JlaGopaTopHble ONBITHI
¢ [Tonyuyenne ampoTepHOro TUAPOKCUIA U UCCIIEIOBAHUE €TO CBOMCTB.

Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbBIC PEAKIHHI
Honnast xumuueckas cBsi3b. Monbl, oOpa3oBaHHbIE aToMaMU METaLIOB U HEMETAJUIOB.
CxeMmbl 00pa3oBaHMsS MOHHOW CBSI3U JUIsl OMHApHBIX coequHEHHM. VOHHBIE KpHcTasInyecKue
peméTKu U (PU3MYECKHE CBOMCTBA BEIIECTB C 3TUM TUIOM peméTok. [lonarue o ¢popmynbHOMA
€JIMHULIE BEIECTBA.

KoBasieHTHass XuMHuecKasi CBA3b. DJIEKTPOHHbIE U CTPYKTypHBIe popmyibl. [loHsTHE O
BasieHTHOCTH. KoBaneHTHas HemomsipHas cBs3b. CxeMbl 00pa30BaHUS KOBAJIEHTHOM CBSA3M AJIS
OMHApHBIX COETUHEHUH. MONEKyIsIpHbIE M aTOMHbIE KPUCTAIJIMUECKUE PEIIETKH U CBOMCTBa
BEILECTB C TUM TUIIOM PEILIETOK.

DneKTpooTpuIaTeNbHOCTh. Psn  anexkTpoorpunarenbHoctd. KoBaneHTHast mnossipHast
Xumuueckast cBs3b. Junons. Cxembl 00pa3oBaHMs KOBAJIEHTHOW MOJISIPHOM CBSI3U U1 OMHAPHBIX
COoeIMHEHUN. MoOJIeKysipHble U aTOMHBIE KPHUCTAJUIMYECKUE PEIIETKH M CBOMCTBA BEIIECTB C
9TUM TUIIOM PELIETOK.

Meramueckass XHMMHYECKass CBSA3b M MeETa/UIMYECKas KPUCTAIIMYECKas pEIIETKa.
CBolicTBa BEIIECTB € ATUM TUIIOM pelI€TOK. EnnHas npuposa XUMUUECKUX CBSI3EN.

Crenenp okucnenus. CpaBHEHUE CTENIEHU OKHUCIEHMS U BaJleHTHOCTH. IIpaBuia pacuéra
CTETIeHEH OKUCIIeHUs 10 (popMysiaM XUMHUECKUX COEIMHEHUH.

OKHCIINTENBHO-BOCCTAHOBUTENBbHBIE peakiuu. OnpeneneHnue CTENeHed OKUCICHMS IS
AIIEMEHTOB, O00pa3yIOUIMX BEIIECTBa pa3HbIX KiaccoB. Peakuuu WOHHOrOo oOMeHa U
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE peakinu. OKHCINUTENh W BOCCTAHOBUTENb, OKHUCICHUE WU
BoccTaHoBjieHHe. (CocTaBlieHUE YpaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peaKIUi
METOJ/IOM AJICKTPOHHOTO OajaHca.

JleMoHCTpanun
e Buneodparments! u cnaiinpl «VMloHHass XuMU4ecKas CBS3b».
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Kontexiuys BeniecTs ¢ HOHHOU XUMHUYECKOH CBS3EIO.

e Moaenu HOHHBIX KPUCTAJUIMYECKUX PELIETOK.

e BuneodparmeHTsl u ciaiiapl «KoBaneHTHass XUMHYECKAs! CBSA3bY.

e Kosnekuus BemecTB MOJEKYISIPHOrO U aTOMHOI'O CTPOCHHUS.

e Mogenu MOJEKYJISIPHBIX U aTOMHBIX KPUCTAIMYECKUX PEHIETOK.

e BuneodparmMeHTsl U ciaiiapl «MeTaundeckas XUMUYECKast CBS3bY.

e Komnekuus «MeTaibl ¥ CIUIaBbD».

e BsaumopeiicTBre IMHKA C CEPOH, COMTHOM KUCTOTOM, XimopuaoM meau (I1).
e ['opeHue mMarnus.

e B3anMoneincreue XJIOPHOU U CEPOBOJLOPOIHOMN BOJBI.

JlabopaTopHbIe ONBITHI

* 13roroBiieHre MOJEIIH, UIUTFOCTPUPYIOLIEN CBOMCTBA METAJUINYECKON CBSI3H

9 KJIACC
IloBTOpEeHue u 00001IeHNeE CBeleHUil 110 Kypcy 8 Kiacca
bunapubie  coenumHenus. Okcuisl  coseoOpasyrolMe M HecojeoOpasyroliue.
I'uppokcunapl: OcHOBaHUS, aM(OTEpHbIE TUIPOKCHUIBL, KHUCIOPOACOAEpKAIIUE KHUCIIOTHI.
Cpennue, Kucible, OCHOBHBIE U KOMIUIEKCHBIE COJIH.

O06o00menne cBeCHUH 0 XUMUYECKUX peakuusax. Kimaccudukanus XMMHUYECKHX peaKiui
[0 pa3IWYHbIM IPHU3HAKaM: COCTaBYy W YHCIY pEarupyroluxX U 00pa3yroIIMXCs BELIECTB,
TEII0BOMY 3¢ (deKTy, 00paTUMOCTH, U3MEHEHHIO CTENIEHEH OKHMCIIEHUS JIEMEHTOB, 00pa3yroIuX
pearupymoolme BellecTBa, arperaTHOMY COCTOSHHIO PEarupyrolMX BeLIeCTB, MCIOJIb30BAHUIO
KaTaJln3aTopa.

[ToHsiTHE O CKOPOCTM XMMHYECKOM peakuuu. PakTopbl, BIUSAIOIME HA CKOPOCTbH
XUMHYECKMX PEaKIMi: NPHUpOJa pPearupyrollux BEIIECTB, MX KOHIEHTpalus, TEeMIeparypa,
IUIOIA/1b CONPUKOCHOBEHMSI, HalIMuue Katanuzaropa. Karamms.

JleMoOHCTpaL U

e (O3HaKOMIJIEHHUE C KOJUIEKIIUSIMU METAJUIOB U HEMETAJUIOB.

e (O3HaKOMJIEHHE C KOJUIEKIIUSIMU OKCHJOB, KMCIIOT U COJIEH.

e 3aBUCUMOCTb CKOPOCTH XHMHUYECKON peakuu OT HPUPOJIbl pearupyroiuux BeIecTB.

e 3aBUCUMOCTb CKOPOCTM XMMHMYECKON pEakIMH OT KOHLEHTPAlMM pPearupyrommx
BELIECTB.

e 3aBUCUMOCTb CKOPOCTH XHUMHYECKOW pEaKkUMd OT IUIOIIAJU CONPUKOCHOBEHMS
pearupyromux BeecTB (KKUIISIIUN CION).

e 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIUU OT TEMIIEpATYphl PEAruPYOLIUX BEIIECTB.

JlabopaTopHbIe ONBITHI

* BzaumonelicTBre aMmmHuaka u XJ0poBOI0OpO/aA.

* Peakuusi HEUTpaau3aiuu.

* HaGmronenue temnoBoro 3gpgexra peakiinu HeHTpaau3aluu.

* BzaumoneiictBue cepHoii Kucnotsl ¢ okcuaom meau(1l).

* Pa3noxenue nepokcuia BO0poa ¢ MOMOIIbIO KaTana3bl KapToders.

* 3aBUCUMOCTb CKOPOCTH XMMHMUYECKON PEaKIMM OT MPUPOJIbl PEArMPYIOLIUX BEILECTB Ha
npUMepe B3aUMOJEWCTBUS PacTBOPOB THOCYJb(paTa HATpUs U XJopujaa Oapus, THOCYyIbdara
HaTpHUs U COJITHOM KUCIIOTHI.
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* 3aBHCUMOCTb CKOPOCTHM XHMMHYECKOM peakiuu OT MNPUPOAbl METAUIOB TMpPU UX
B3aMMOJICHCTBHHU C COJITHOM KMCIIOTOM.

* 3aBUCUMOCTb CKOPOCTHM XHMHUYECKOM peaKIMu OT NPHUPOABbl KHUCJIOT TMPU UX
B3aMOJICHCTBHH C JKEJIC30M.

* 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEAKIUU OT TEMIIEPATYPBhI.

* 3aBUCUMOCTh CKOPOCTH XMMHYECKON PEAKIIMU OT KOHLICHTPAIUH.

* 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKIMU OT IUIOIIAIA CONMPUKOCHOBEHHUS
pearupyromux BelIeCTB.

* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM PEeaKIMu OT KaTalIn3aTopa.

XuMH4YeCKHe Peakii B PAaCTBOPAX JIEKTPOJINTOB

[TonsTe 00 DSJIEKTPOIMTHYECCKON TUCCOMMAIIMH. OJIEKTPOIUTBI M HEIJIEKTPOJIUTHI.
MexaHu3M JHUCCOLMAIMKA  BJEKTPOJUTOB C PA3JIMYHBIM  XapakTepoMm CBsa3u. (CTeneHb
3JICKTPOJIMTUYECKON Jucconuaui. CUIbHBIC B CI1a0bIe AJICKTPOJIUTHI.

OCHOBHBIE TIOJIOKCHHUSI TEOPHH JJICKTPOJUTHYECKON aucconnanuu. Kiaccudukanus
WOHOB M WX CBOMCTBA. KHCIIOTBI, OCHOBAaHUS M COJIM KaK JJIEKTPONUTHL. VX Kiaccudukanus u
JIACCOLMAIM.

OO0mme XMMHYECKHE CBOMCTBA  KHUCJIOT: H3MEHEHHE OKpPAaCKM  HHIUKATOPOB,
B3aUMOJICCTBHE C MeETalIaMH, OKCHJAAMH ¢ THUJIPOKCHUIAMU METAIOB U  COJSIMHU.
MonekynspHbie U HOHHBIE (TIOJHBIC U COKPAIEHHBIC) YPaBHEHUS PeaKIMii. XUMUYECKUN CMBICI
COKpalIEHHBIX YpaBHEHUI. YCIIOBUS MPOTEKAHUS PEAKIUN MEXAY SJIEKTPOJUTAMU 10 KOHIA.
Psin akTMBHOCTH METaJLIIOB.

OO0mue XMMHUYECKHE CBOMCTBA INEIOYCH: B3aUMOACHCTBHE C KHCIOTAMH, OKCHJIAMH
HeMeTauioB, cosiMu. OOmuMe XUMHYECKHE CBOWMCTBA  HEPACTBOPHUMBIX  OCHOBAHUM:
B3aUMOJICHCTBUE C KUCTOTAMH, PA3JIOKEHUE TIPU HarPeBaHUU.

OO0mue XWMHUYECKHE CBOMCTBA CpPEIHUX COJIEH: B3aUMOJCHCTBHE C KHCJIOTAMH,
1IEJI0YaMH, COJIIMU U METAJIaMH. B3auMoaencTBue KUCIBIX COJIEN CO IIEI0YaMHU.

I'unponu3 kak oOMeHHOE B3auMoOJENCTBUE cojiel ¢ BOAOW. ['MIpOiM3 CONM CHUIIBHOTO
OCHOBaHHUs M claboi KHUCIOTHL. [waponu3 comu crnaboro OCHOBAHHS W CHUJIBHOW KHUCIOTHI
Bonopoansrii mokazarens (pH).

CBoiicTBa KHCIOT, OCHOBAaHUM, OKCUJOB M COJEH B CBETE€ TEOPUM DIEKTPOIUTHUECKOU
JUCCOLIMAIIMY U TPEACTaBICHUI 00 OKUCITUTENFHO-BOCCTAHOBUTEIBHBIX PEAKIIHSIX.

JleMoOHCTpaLuu

e lcnblTaHue BELIECTB U UX PACTBOPOB HA 3JIEKTPONPOBOIHOCTD.

e 3aBHCHUMOCTH IJIEKTPOIPOBOTHOCTH YKCYCHOM KHUCIOTHI OT KOHIICHTPAIIUH.
e JIBmKeHUE OKpAIICHHBIX HOHOB B DJICKTPUUECKOM II0JIE.

e Ormpenenenne xapakTepa Cpelibl B pacTBOpax CoJeH.

JlaGopaTopHbIe ONBITHI

* Jlucconuanust ciadbIX JIEKTPOIUTOB HA MPUMEPE YKCYCHOM KUCITOTHI.

* lI3MeHeHne OKpacku MHANKATOPOB B KUCIIOTHOM Cpeie.

* Peakimst HeMTpamu3amuu pacTBoOpa meEI0UN Pa3TuIHBIMU KUCIOTAMH.

* [Tonyuyenue ruapoxcuaa meau(Il) u ero B3anmopeiicTBre ¢ pa3IuYHBIMUA KUCITOTAMH.
* B3aumMoielicTBHE CUIIBHBIX KUCTOT ¢ okcuioM Meau(1l).

* B3anmMo1eiicTBHE KUCIOT C MeTaJlJIaMH.

» KauecTBeHHas peakius Ha KapOOHAT-HOH.
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* [TosmydyeHnue cTyaHs. KPEMHUEBOU KUCIIOTHI.

» KauecTBeHHas peakius Ha XJIOPHI- UM CyIb(paT-HOHBI.

* I3MeHeHre OKpacKu MHAUKATOPOB B LIEJIIOYHOM Cpesie.

* B3auMo1elicTBHE IEI0YEH C YTIEKUCIIBIM Ia30M.

» KayecTBeHHas peakiys Ha KATUOH aMMOHMUSI.

* [Tomyaenne ruapokcuaa menu(ll) u ero pasznoxxeHue.

* BzaumoneiicTBue kapOOHATOB C KUCIOTaMHU.

* [Tonyuenue runpoxcuna xenesa(lll).

* BzaumonericTBue xene3a ¢ pactBopoM cyibdara meau(1l).

IIpakTyeckue padoTnl

1. Pemenue sKCriepuMEHTAIBHBIX 3a7a4 10 TeMe «DJIEKTPOIUTHUECKAs] TUCCOLUALIUY.
HeMmerasibl M X COeIUHEHUS

CrpoeHue aToMOB HEMETAUIOB M HUX IIOJIOKEHUE B MEPUOAUYECKON cucteme. Psn
3JIEKTPOOTpULATENBHOCTH. Kpucramimueckue pemeérkd HEMETANIOB — IPOCThIX BEIIECTB.
Ousnyeckue cBolicTBa HemeTauioB. OOmue  XMMHYECKHME  CBOMCTBA  HEMETAIJIOB:
OKHUCJIUTEIbHbIE U BOCCTAHOBUTEIIBHBIE.

lanorensl, cTpoeHHE HX aTOMOB M MOJIEKyJl. DU3HYECKHE W XMMHUYECKHE CBOMCTBA
raJIOr€HOB. 3aKOHOMEPHOCTH U3MEHEHUS! CBOWMCTB T'aJIOTEHOB B 3aBUCHUMOCTHU OT MX IOJIOKEHUS
B Iepuoauyeckoil cucreme. HaxoxaeHue TrajgoreHoB B IPUPOJE M UX IOJIyYEHHE.
buonornueckoe 3HaU€HUE U IPUMEHEHUE TraJOrE€HOB.

l'asloreHOBOIOPOJBI M COOTBETCTBYIOIIME UM KHUCIOTHI: IUIABUKOBAas, COJIAHAS,
OpomoBoJOpoiHasi, MoAOBoAOpoaHas. ['amoreHuapl. KauecTBeHHBIE peaklUyd HA TaJOTeHU-
noHbl. [IpuMeHeHne coeIMHEHNH TaIOT€HOB.

Obmas xapaktepuctuka s1neMeHTOoB VIA-rpynnel. Cepa B mpupoae u e€ MoixydeHHe.
AmnoTponHele MoaudUKalMM cepbl M UX CBONCTBAa. XMMHMYECKHE CBOMCTBa cepbl U €€
IIPUMEHEHUE.

CepoBOZIOpOJI: CTPOEHUE MOJIEKYIIbI, PU3NYECKUE U XUMHUUECKHE CBOMCTBA, OJyYEeHUE U
3HaueHue. CepoBogopoaHas kuciota. Cynbpuasl U ux 3HadeHue. JIIoMuHOPOpPHI.

Oxcun cepoi(IV), cepuuctas kucnora, cynbdurel. KauecTBeHHast peakius Ha Cylb(uUT-
WOH.

Oxcun cepri(VI), cepras kucnota, cynbhatsl. Kpuctanmoruapatsl.

CepHast KMCIIOTa KaK CHJIBHBIA 37eKTponauT. CBolicTBa pa30aBiIeHHON CEepHON KHCIOTHI
KaK TUIUYHOM KHCJIOTHI: B3aUMOJIEHCTBHE C METAUIaMU, OCHOBHBIMM U aM(pOTEPHBIMU
OKCHJaMH, OCHOBAaHUSMHU M aM(OTEPHBIMU TUAPOKCUAAMHU, cosisiMU. KauecTBeHHast peakuus Ha
cynbQaT-HoH.

OOmiasi xapakTepuCTHKa »3JIeMEHTOB VA-rpynmbl. A30T, CTpPOE€HHE €ero aromMa
1 MoJieKyJibl. Pr3nuecKkue 1 XMMUUYECKHUE CBOMCTBA M IIPUMEHEHHUE a30Ta. A30T B IPUPOJAE U €T0
Ouosornyeckas pob.

AMMUaK, CTpO€HHE MOJIEKYJBI U (PU3UUYECKUE CBOMCTBA. AMMMayHas BOJA, HAIIATHIPHBII
CIUPT, THApPAT aMMHaka. J[OHOPHO-aKIENTOPHBIM MeXaHH3M OOpa30BaHUS CBS3M B KaTHOHE
amMMoHHUs. BoccraHoBuTenbHblEe cBoiicTBa ammuaka. Coiad aMMOHHMST M HX IpPHUMEHEHHE.
KauecTtBeHHas peakiiys Ha KaTHOH aMMOHHUSI.

Oxcuapl a3oTa: HECOJIEOOpas’yIOUIUe U KHCIOTHbIE. A30THCTas KHUCIOTa M HUTPUTHI.
A30THas KUC0Ta, €€ moJiyueHue u cBorictBa. HutpaTthi.
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docdop, crpoenue atoma u amwtorporus. Dochuasl. Dochun. Oxcun dochopa(V) u
docdopnas (oprodocdopnas) kucinora. Pocharsl.

OOmast xapakTepuCTHKa 3JeMEeHTOB I[VA-rpymnmbl: 0COOEHHOCTH CTPOCHHS aTOMOB,
IIPOCTBIX BELIECTB U COCIMHEHUMN B 3aBUCHUMOCTH OT IIOJIOKEHUS DJIEMEHTOB B IIEPUOJAMYECKOU
cucreMe. Yriepoa. AmIoTpornHbele MoaubuKauu: aiamas, rpadut. AMopdHBIi yriaepoa: caxa,
AKTHBUPOBAHHBIA yroib. AjcopOmus. XuUMUYECKHE CBOMCTBa yriepona. Kokcoxummueckoe
IPOM3BOJICTBO U ero npoaykuus. KapOuasl.

Oxkcun yrinepona(Il): ctpoenue mosekyibl, moiayuenue u cporictBa. Oxcup yriepoaa(IlV):
CTPOCHHUE MOJIEKYJbI, MOJTYyYEHUE U CBOMCTBA. YTOdbHas KucioTa. COMM yroJibHOW KUCIOTHI:
KapOOHATHI ¥ TUAPOKapOOHaThl. TexHUYecKas U MUIIEeBas COJa.

Opranuueckast XuMus. YTJI€BOJIOPO/IbI.

MertaH, 3TaH W IponaH Kak IpeesbHble (HACBHIILEHHbIE) YIIEBOAOPOAbl. DTHIIEH U
alleTWICH KakK HeIpeJeibHble (HEHACBICHHbIE) YIieBo1opobl. CTPYKTypHBIE (OPMYIIbI
BeulecTB. ['openue yraeBonopoaos. Peakunn qeruipupoBanys NPEAeIbHbIX YIIIEBOLOPOIOB.

Crupthl. DTHIOBBIM CIUPT, €0 MOJTY4YEHUE, IPUMEHEHHE U (DPU3HOJIOTUYECKOE JEHCTBUE.
TpéxaToOMHBIN COUPT IIULIEPHUH. YKCYCHAS KUCIOTA KaK MPEICTaBUTENh KApOOHOBBIX KHCIIOT.

Kpemuuii: crpoenune atomMa u HaxokaeHue B npupozae. Cumunuabl u cuiad. CpolicTBa
kpemHus. Oxcua kpeMuus(IV). Kpemuueast kuciiora u €€ coiu.

[IpousBoncTBo crekna u  1emeHTa. [lpoaykuusi CHUIMKATHOW IPOMBIIIJICHHOCTH!
ONITUYECKOE BOJIOKHO, KepaMuka, Gapdop, pasuc. OnTudeckoe BOJIOKHO.

Hemeramnel B npupope. ®dpakiuoHHas NEperoHka >XHUIKOTO BO3AyXa Kak Ccrocod
HOJY4YeHUs: KHUCIOpoAa, a3zora u aproHa. [lomyuenue Qocdopa, kpemHHs, XJIopa, HOAA.
DIEKTPOIN3 PACTBOPOB.

[lonyueHne cepHOM KHUCIIOTBL: CBIPbE, XMMM3M, TEXHOJIOTMUYECKAs CX€Ma, METOJ
KUIISIILETO CJI0s, MPUHIMIBI TeII000MeHa, TPOTUBOTOKA U HUpKyisuuu. Oneym. [IpousBoacTso
aMMHaKa: ChIpbE, XUMHU3M, TEXHOJIOIMYECKask CXEMa.

JleMoOHCTpaL U

e Komeknuus HeMeTallIoB.

e Mojenu KpUCTaNIMYECKUX PEIIETOK HEMETANIOB: aTOMHBIE U MOJIEKYJISIDHBIE.
e (O30HATOpP U NPUHIMIIBI €70 PAOOTHI.

e ['opeHue HEMETAJIIOB — IMPOCTHIX BEIIECTB: cepbl, pocdopa, JPEBECHOTO YIIIsl.
e OOpa3ipl raJIOreHOB — MPOCTHIX BEILECTB.

e BsaumozeiicTBHE raJlor€HOB C METaJNIaMHU.

e BeriTecHeHue xjiopa OpOMOM WIJIM HO/a U3 PACTBOPOB UX COJIEH.

e Koekuus NpupoaHbIX COEIUHEHHH XJI0pa.

e BsaumozeiicTBHe cepbl C METAJUIAMH.

e ['opeHue cepsl B KUCIOPOJE.

e Komnekuus cyabUIHbIX PYI.

e KauecTBeHHas peaklus Ha CyIb(pHI-HOH.

e (OO6eclBeunBaHUE OKPALICHHBIX TKAHEW CEPHUCTHIM Ira3oM.

e Bs3anMopaeicTBre KOHIIECHTPUPOBAHHON CEPHOM KHUCIOTBHI C MEBIO.

e OOyrnuBaHHE OPraHUYECKHUX BEIIECTB KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTOM.
e Jlnarpamma «CocTaB BO3/1yXa».

e Buneodparments! u cnaiiasl «lItuusu 6azaps».



e [lonyuenue, cobupanue u pacro3HaBaHHE aMMHUAKa.

e PasnoxeHue OuxpomaTa aMMOHHUSI.

e BsanmMopnencTeue KOHIEHTPUPOBAHHOM a30THOM KUCIJIOTHI C MEJIBIO.
e ['opeHue 4€pHOro MOpoxa.

e PasnoxeHue HUTpaTa Kalus U TOPEHHUE B HEM JIPEBECHOTO YTOJIbKa.
e OOpasmupl NpUPOTHBIX coeauHeHwit pocdopa.

e ['openue ocdopa Ha BO31yXe U B KUCIOPOJIE.

e [lonyuenue 6enoro ochopa u UCTIBITAHUE €TO CBOMCTB.

e  Komnekuust «O0pa3iubl IPUPOAHBIX COCTUHEHHUM YTIIEpO1ay.

AKTUBUPOBAHHBIM YIJIEM.
e  VYCTpOMCTBO MPOTUBOras3a.
e Mojenu MoJIeKyJl ME€TaHa, 3TaHa, 3TUJICHA U alleTHIICHA.

e OOume XMMHUYECKHE CBONCTBA KUCIIOT HA IPUMEPE YKCYCHOM KUCIIOTHI.
e KauecTBeHHas peakiysi HA MHOTOQTOMHBIE CITUPTHI.

e  Komnekuus «O0pa3ibl IPUPOAHBIX COSAUHEHUN KPEMHUS.

o Komiekuus crekia, KepaMUKH, IIEMEHTA U U3/ICINI U3 HUX.

e Komnekuus npoAyKIMN CHIMKATHOW MPOMBIIIJIEHHOCTH.

e BuneodparmenTs! u cnaiiasl «[Ipon3BOACTBO CTEKIA M LIEMEHTA.

e  Komnekuus «IIpupoiHbIe COEAUHEHUS HEMETAIIOBY.

e Buneodparmentsl u cnaiigpl «PpakMOHHAS TIEPETOHKA KUIAKOTO BO3IyXa.

e Buneopparmentsr u cinaiiasl  «llomydeHue Bogopona, KuUCIOpOAa U
AIIEKTPOJIUTUYECKUM CIIOCOOOM.

e Mogenu anmnaparoB AJIs IPOU3BOJCTBA CEPHOU KUCIIOTHI.

e Mogenb KUIISAIIEro CIOos.

e Mogenb KOJOHHBI CHHTE3a aMMHUaKa.

e BuneodparmenTsl u ciaiipl «IIpon3BoACTBO CEPHOI KHCTOTHI».

e Buneodparments! u ciaiinpl «I[Ipon3BoacTBo aMMuakay.

o Komnekuus «CpIpb€ A5 OTyYEHUS! CEPHOM KUCIOTBI».
JlabopaTopHblie ONBITHI

* Pacnio3HaBanue rajloreHu-MOHOB.

» KauecTBeHHbIE peaklluu Ha CyIb(paT-UOHBI.

» KauecTBeHHas peakiys Ha KATHOH aMMOHMUS.

* XMMUYECKHE CBOMCTBA a30THOU KUCJIOTHI, KaK JIEKTPOJIUTA.

» KauectBeHnHble peakuuu Ha ¢pochar-uoH.

* [TomydeHnue u cBOWMCTBA YrOJIBHON KUCIIOTHI.

» KauecTBenHas peakiusi Ha KapOOHAT-HOH.

* [IponmyckaHue yriekuciioro raza 4epes3 pacTBOp CHIMKATA HATPUSI.
IIpakTuyeckue padoTnl

2. VI3yueHue CBOMCTB COJITHOM KHCIOTHI.

3. I3ydeHune CBOMCTB CEpHON KUCIIOTHI.

4. Ilony4yeHre aMMuaKa U U3y4€HHUE €r0 CBOWCTB.

19

IToptper H. JI. 3enunckoro. IlornomieHue pacTBOPEHHBIX BELIECTB WJIM Ta30B

B3aumoneiictBue 3TuneHa ¢ OpoMHON BOAON U pacTBOPOM I€pMaHIaHaTa Kajusl.

TrajJorc¢HoB
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5. Ilomydenue yriaekucioro ra3a. KauectBeHHast peakiys Ha KapOOHAT-HOHBI.

MeTa/uuibl M UX COeTMHEHUSI

[lonoxenne MeTaJIOB B MEPUOJMYECKOW CHUCTEME XUMHUYECKHX 3ieMeHToB Jl. U.
MeHnaeneeBa, CTPOCHHME AaTOMOB M KPHUCTAJUIOB METaLIOB. Meralmyeckas CBs3b U
METaJUIMYecKasi KpHUCTAJUIMYecKas pemeérka. duznueckue CBONCTBA METAJUIOB: 3JIEKTPO- H
TEIUIONPOBOAHOCTh, OTPaXKAIOLIasi ClIOCOOHOCTb, MIIACTUYHOCTh. YEPHBIE U LIBETHBIE METAJLIIBI.

MerTtainpl Kak BOCCTAaHOBUTENN. DJIEKTPOXUMHUYECKUI psii HanpshkeHU. BzanmonelictBue
METaJIOB C HEMETAJUIaMH, OKCUAaMH, KUCIOTaMH, COJISIMU. AJTFOMUHOTEPMHUS.

OO6mass xapakrepucTuka 3jeMeHTOB |A-rpynnel. OKcuIbl M THAPOKCUIBI LIEIIOYHBIX
METaJIOB, UX MOJyYeHHEe, CBOMCTBA, MpUMEHEHUE. BaxkHele coau meNoYHbIX METAJIOB, X
3HAUYEHHUE B IPUPOJIE U KU3HU YEIOBEKA.

O6mass  xapakrtepuctuka  s1eMeHToB  |lIA-rpynmbl.  Oxcuabl ¥ TUIPOKCHUIIBI
HIEJIOYHO3EMEIBHBIX METANIOB, MX IOJIYYEHHE, CBOWCTBAa W INpUMEHEHHE. BaxkHeliue conu
HIEIOYHO3EMENbHBIX METAJIOB, WX 3HAUYE€HHWE B MPUPOJEC U KHU3HU uenoBeka. KapOoHaTsl U
TUIPOKAPOOHATHI KAJTBIIHS.

Bpemennas u nmocrosiHHast KECTKOCTh BOJIbI. CITOCOOBI yCTPaHEHHSI BPEMEHHOMN JKECTKOCTH.
Crioco0bl yCTpaHEHUS TIOCTOSIHHON KECTKOCTH.

CoenuHeHus aqlOMUHHS B TNPUPOJAE. XUMHUYECKHE CBOWMCTBA amtoMuHHS. OCOOEHHOCTH
OKCHJIa U TUAPOKCUIA ATIOMUHUS KaKk aM(OTEpHBIX coequHeHU. BaxHeimume coan amroMuHus
(xopua, cyabdar).

OcoOenHocTu cTpoeHus aroma xenesa. JKenezo B mpupoje. Baxueilmue pyasl skenesa.
[Toryuenue uyryna u cranu. Oxcuabl u ruapokcuasl xenesa(ll) u (II). Conu xeneza(Il) u (IID).
OO6HapysxeHre KaTHOHOB elle3a B pacTBOpe. 3HaU€HUE COSIMHEHHI JKee3a.

Kopposust razoBasi (XuMHYecKasi) U JIEKTPOXUMHUYECKAs. 3allUTa METAIOB OT KOPPO3HUHU.
Meramnsr B mpupoge. Ilomarne o wmerauryprum. YépHas UM 1IBETHas MeETaJLUIyprus.
[MupomeTasmyprusi,  THAPOMETAUTYPTUs,  JIEKTpOMETAUTyprus.  JloMeHHBI  Tpoliecc.
[TepepaboTka yyryHa B CTajib. DJIEKTPOIU3 PACIIIIABOB.

JleMoHCTpanuu

e BsauMojelcTBUE HATPUSI, JIUTHUS U KAJIBIUS C BOJIOM.

e ['opeHue HaTpusi, MarHus U >Keie3a B KUCIOPOJE.

e Bcmbllika TEpMUTHON CMECH.

e BsaumopeiicTBrue cMecH MOPOIIKOB CEPHI U JKeJe3a, IIMHKA U CEPHI.

e BzauMmopelcTBUE aTIOMUHHUS C KAUCIOTaMH, IIEJI0YaMU U BOJIOM.

e BzaumopelncTBue Kene3a U MEAU € XJIOPOM.

e BzauMojelcTBUE MEIU C KOHLEHTPUPOBAHHOW CEPHOM KHUCIOTOM M a30THOM KHCIOTOM

(pa36aBneHHON M KOHIIEHTPUPOBAHHOM).

e Okpacka IIaMeHU COCTMHEHHSIMU ICIIOYHBIX METAILIOB.

e Okpacka IIaMeHU COEIMHEHUSIMU IEIOYHO3EMEIbHBIX METAIIOB.

e [amenue u3BecTH BOJOM.

e [lomyyeHue xE€CTKOM BOJIBI B3aUMOJIECHCTBUEM YIJIEKHUCIIOTO ra3a ¢ U3BECTKOBOM BOJIOM.

e VYcrpaHeHUe BpEMEHHOM )XKECTKOCTH KUIISTYEHUEM U TOOABIICHUEM COJIBI.

e VcTpaHeHHE MOCTOSHHOM KECTKOCTH TOOABIEHUEM COJIBI.

e LOHUTHI ¥ IPUHIIMI UX JEHCTBUS (BHICOPPATMEHT).
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Komnekuust npupoHbIX COCTUHEHUN aTFOMUHUSL.

BuneodparmenTtsl u cnaiiapl «OKCHI ATFOMUHUS ¥ €70 MOAU(PUKAITAN.

[Tonmy4yenue aMmpOTEpHOTO THIPOKCHAA ATIOMUHUS U UCCIICIOBAaHUE €TI0 CBOMCTB.
Komnekuust «XuMuueckre HICTOYHUKH TOKA.

Pe3ynprarhl AIMTENBRHOIO SKCHEPUMEHTA MO U3YYEHHIO KOPPO3UHU CTAIbHBIX W3/EIUN B
3aBUCUMOCTH OT YCIIOBUM IPOLIECCOB.

Boccranosnenue menu u3 okcuaa menu(Il) Bogopoaom.

Buneogparmentst u cnaiiibl «I [pou3BOACTBO UyTryHa U CTAIMY.

Buneodparments! u cnaiiabl «M3nenus U3 4yryHa v CTaamy».

Buneodparments! u cnaiiast «I[Ipon3BoicTBO aFOMUHUS.

JlaGopaTopHbie ONBITHI
* BzanmonerictBue xenesa ¢ pactBopoM cynbdarta meau(Il).
* [Tony4yeHue U3BECTKOBOW BOJBI M OIBITHI C HEH.

* [Tonydenne ruapokcunos xkeneza(ll) u (11).

» KauecTBeHHEIC PCaKMU Ha KaTHUOHBI JKEJIC3a.

IIpakTyeckue padoTnl

6. XKéctkocTh BOABI U CIOCOOBI €€ yCTpaHEHMUSL.

7. Pemenue OKCIICPUMCHTAJIbHBIX 3a1a4 I10 TEME «MeTaniby.

XuMHUS U OKpYKAKOLIas cpeaa

Crpoenue 3emnu: a1po, MaHTHs, 3eMHas Kopa, JuTocdepa, rumapocdepa, armocdepa.

Xumunueckuit coctaB 3emiu. ['opHblie mopoasl. Munepaisl. Pyael. OcanouHble TOpHbIE OPOIBL.

ITone3Hrle uckomaeMebie.

VIcTOYHUKM XMMHUYECKOTO 3arps3HEHUs OKpyskarolel cpenpl. [100anpHble SKOI0rn4ecKue

npo0JieMbl  YeJIOBEYECTBA: HApyIIEHHE OMOr€OXMMHUYECKUX KPYrOBOPOTOB XHMHUYECKHUX

AJIEMEHTOB, NOTEIJIEHUE KIMMAaTa, KUCIOTHBIE N0KIU U Ap. O30HOBBIE AbIpbl. MeXyHapoIHOE
COTPYAHHYECTBO B 00JACTH OXpaHbl OKpYXarolled cpeapl OT XUMHUYECKOTO 3arpsi3HEHHs.
«3enéHas XuMus».

JleMoHCTpanun

Buneogparments! u cnaiiapl «CtpoeHne 3eMin U €€ XMMUYECKH COCTaB.
Komneknus MUHEPaIoOB ¥ TOPHBIX MOPOJ.

Komnekuust «Pynpl MeTamiosy.

Buneogparments! u cnaiiibl «l 106anbHbIE 9KOIOTHYECKHE TPOOIEMbI YEIOBEUECTBAY.
BuneodparmeHTs! U ciaiiibl 0 CTENEHN 3KOJIOTHYECKON YHCTOTHI TOBApa.

JlabopaTopHbIe ONBITHI
* MI3yuenue rpanura.

* M3yueHne MapKUpOBOK Pa3TUYHBIX BUOB MPOMBIIICHHBIX U MPOJI0BOJIECTBEHHBIX
TOBapoOB.

O0001eHNE 3HAHMI 10 XUMHHU KyPCa OCHOBHOM IIKOJIBI.

CTpOGHI/Ie aToMa B COOTBECTCTBHH C IMOJIOKCHHUEM XHMHUYCCKOI'O 3JICMCHTA B HGpPIOJIPI‘—IGCKOﬁ

cucreme. CTpoeHHE BELIECTBA: XMMHYECKAs CBSA3b M KpUCTAJIMUECKas pemeTKa. 3aBUCUMOCTh

CBOMCTB 00pa30BaHHBIX 3JIEMEHTAMH MPOCTHIX BEMIECTB (METAJIOB, HEMETAJIOB, OJAarOpOIHBIX

ra3oB) OT TMOJIOKEHUS DJIEMEHTOB B TEPUOJMYECKOW CHUCTeMe. THIIONOTHS HEOPTaHHMYEeCKUX

BCIICCTB, Pa3ACJICHUC X HA KJIACChI U T'PYIIIbI. Hpe,[[CTaBI/ITeJII/I.
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IIpu3Haky U ycioBUs NPOTEKAHUS XUMHUYECKUX peakuuil. TUIIOIOrus XuMHUYECKUX PeaKkLUn
1o pa3INnYHBIM IIPU3HAKAM. Peaxnuu MOHHOT'O oOMeHa. OxucnauTenpHo-
BOCCTAaHOBUTEJIbHBIE PEAKIIUH.

XVMMHYECKHE CBOMCTBA MPOCTBIX BEIIECTB. XAapaKTepHblE XUMHYECKHE CBOMCTBA
COJIe00pa3yoIuX OKCHJIOB, TMIPOKCUAOB (OCHOBaHHM, KHCIOPOJICOACPKAIIMX KUCIOT U
aM(}OTEepHBIX THAPOKCUIIOB), COJICH.

TemaTn4eckoe IJIAHUPOBAHHUE C YKA3AHUEM KOJINYECTBA YaCoOB,
OTBOJMMBIX HA OCBOEHHE KaXKI0il TeMbI

8 kiace
Ne HaunmenoBanue pasznena, Tem Komn-Bo
/T 4acoB
Pasznea 1. HayaanHble MOHATHA U 3aKOHBI XUMHH 21
1. [Ipenmer xumuu. Poiap XuMuUM B KU3HU YEIOBEKA. 1
2. MeTo1bl U3YUCHHSI XUMUH. 1
3. ArperatHble COCTOSIHHSI BEILIECTB. 1
4, [TpakTrueckas padota Nel. [TpaBuia TeXHUKH O€30MTaCHOCTH U HEKOTOPBIC 1
BHJIBI pa0OT B XMMHYECKOM JtJabopaTopun (KaOMHETE XUMHUH).
S. [TpakTuueckas pabora Ne2. HaGmroaeHue 3a ropsiieid CBe4OHu. 1
6. du3ndecKue SIBICHUS — KaK OCHOBA Pa3JICIICHUS CMECEH B XMUMUMU.
7. [TpakTuyeckas pabora Ne3. AHaJIN3 OYBHI. 1
8. ATOMHO-MOJIEKYJIApHOE yueHue. XUMHUECKHUE HIEMEHTHI. 1
9-10. | 3HakKM XUMHYECKHX DJIEMEHTOB. llepuomuyeckas TabIUIIa XHUMHYECKUX 2
anemenToB /1. 1. Menpeneena.
11-12. | Xumuyeckue HOpMyIIbL. 2
13-14. | BaJieHTHOCTb. 2
15. XUMHUYECKUE PEAKIUU. 1
16-17. | XumMuueckue ypaBHEHHUS. 2
18-19. | Turmbl XUMHUYIECKUX PEAKITHH. 2
20. | IloBTropenwue u 0600meHe TeMbl. [IoAr0TOBKa K KOHTPOJIBHON padoTe. 1
21. | KontpomnbHas padora Nel mo teme «HavyanbHbIe TOHATHS U 3aKOHBI XUMHH. 1
Paznen 2. BaxHeiilnue npeacTaBUTEIM HEOPTraHUYECKUX BelleCTB. 18
KosiuyecTBeHHbIE OTHOLIEHUS] B XUMUH
22. Bo3ayx u ero cocras. 1
23. | Kucnopon. 1
24. | Tlpaxtrnyeckas pabora Ned. [Tonyuenue, coOnpaHue U pacrio3HaBaHHE 1
KHCIIOpO/Ia.
25. OKCHOBL 1
26. Bonopon. 1
27. | Ilpaktryeckas padora Neb. [Tonyuenue, coOnpaHue u pacrio3HaBaHHE 1
BOJIOpO/IA.
28. | Kuciotsr. 1
29. | Comm. 1
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30-31. | KonuuecTBO BelecTBa. 2
32. | MomsipHblii 00bEM Ta3oB. 1
33-34 | PacuéThl Mo XUMHUYECKUM YPABHEHUSM. 2
35. Bona. OcHoBanusl. 1
36. | PactBopsl. MaccoBas 10751 pacTBOPEHHOTO BEIIECTBA. 1
37. | Ilpaktuueckas pabora Neb. [IpuroroBienue pactBopa 3a1aHHOI MaccoBOi 1
JI0JIEN paCTBOPEHHOIO BEMIECTBA.
38. O00011IeH1E U CUCTEMATH3alMs 3HaHUI 110 TeMe «Baxxueinine 1
MIPE/ICTABUTENIM HEOPTaHMYECKUX BeliecTB. KoMmuecTBeHHbIE OTHOIICHUS B
XAMUN.
39. | Konrponbnas padora Ne2 no teme «Bakneiime npeactaBuTeIu 1
HEOPraHUYeCKHX BemecTB. KolnyecTBEHHbIE OTHOIICHUSI B XUMHUN.
Pa3nen 3. OcHOBHBIE KJIACCHI HEOPTAHUYECKUX COETUHEHMIt 10
40. | Okcuapl, UX Kiaccu(pUKanus U XUMHUECKUE CBOICTBA. 1
41. | OcHoBaHus, UX KJaccu(UKaLKsg U XUMUYECKUE CBOWUCTBA. 1
42-43. | KucnoTsl, uX Ki1acCUpUKAIMI 1 XUMHYECKUE CBOMCTBA. 2
44-45. | Conu, ux kinaccuuKanys 1 XUMUYECKHUE CBOKCTBA. 2
46. | I'eneTmdeckas CBSI3b MEXIy KJIacCCaMU HEOPTAaHUICCKUX COCTUHCHUH. 1
47. | Ilpaktuaeckas padora Ne7. Pemenne skCriepuMEeHTaIbHBIX 3a1a4 110 TEME 1
«OCHOBHBIC KJIACCHI HEOPTAHNYCCKHUX COCTMHCHHID.
48. O000111eH1E U cUcTEMATH3aIUs 3HaHUI 10 TeMe «OCHOBHBIE KJIACCHI 1
HEOPraHWYECKUX COCTUHEHUI.
49, Kontponbhas padota Ne3 o teme «OCHOBHBIE KJIaCChl HEOPTaHHUYECKHUX 1
COCIUHCHHI.
Pa3nes 4. [lepuoanyeckuii 3aK0H M MepHOANYECKAs CHCTEMAa XUMHYECKHUX 10
3aeMenTOB /I. . Menneneesa. Ctpoenune aroma
50. | EcrecTBeHHbIE ceMelcTBa XUMUYECKUX I€MEHTOB. AM(OTEpHOCTb. 1
51. | OtkpeiTue nepuoanyeckoro 3akona J[. . MenneneeBbiM. 1
52. | OcHOBHBIE CBEJICHHSI O CTPOSHHH aTOMOB. 1
53. | CtpoeHHE IIEKTPOHHBIX 000JI0UEK ATOMOB. 1
54, [Iepuonnueckas cucrema xumMuueckux sineMeHToB J.M.Menneneesa. 1
55-56. | XapakTepucTrKa 3JIeMeHTa 10 €ro MOJOKEHUIO B IEPUOAMUYECKOI crucTeMe. 2
57. | 3navueHHe MEPUOANUECKOTO 3aKOHA U MIEPUOINYECKON CHUCTEMbI XUMHUECKHUX 1
anemenToB /1. V1. Menjeneena.
58. | OGoOmeHune u cuctemMarusalys 3HaHui no teme «lleproanueckuii 3aKoH U 1
IIepUONYECcKas CUCTEMa XUMHYeCcKuXx 3ieMeHToB 1. M. Menneneena.
CtpoeHue aTomay.
59. | KontponbHas pabota Ned o teme «Ileprmonnueckuii 3aKoH U epuoIudecKast 1
cucrema xummudeckux anemeHToB JI. . MenneneeBa. CTpoeHne aTomay.

Pa3znen 5. Xumuueckas ¢Bsizb. OKHCINTEIBLHO-BOCCTAHOBUTEIbHbIE PeaKIUU 8
60. | Monnas xumMuyeckas CBA3b. 1
61. KoBanenTHas XxuMudecKkas CBS3b. 1
62. | KoBasieHTHas HEMOISAPHAS U TOJIAPHAS. XUMUYECKAsl CBSI3b. 1
63. | Mertammnueckass XUMHYECKas CBI3b. 1
64. | CrencHb OKHCIICHUS. 1
65. | OKuCIUTETHLHO-BOCCTAHOBUTEIBHBIE PEAKIIHU. 1
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66. O00011IeHIE U CUCTEMATHU3AIU 3HAHUI 0 TeMe « XUMUYECKas CBSI3b. 1
OKHUCINTENEHO-BOCCTAHOBUTEIIbHBIE PEAKIIUI.
67. | KourponpHas pabota Neb o teme «Xumuueckas cBsizb. OKHCIUTENBHO- 1
BOCCTAHOBUTEIJIbHBIC PEAKIIUN.
68. | [IpomexyTouHasi arTecranus. TecTupoBaHue. 1
HUTOrO: 68
9 ki1acc
Ne /i HaumenoBanue pasaena, tem Kou-Bo
4acoB
Pasznes 1. [loBTOpeHue n 06001IeHNe cBeleHUI IO Kypcey 8 kiacca. 5
XuMHn4ecKue peakiuu
1. Knaccugukarus HeOpraHn4ecKux BEIIECTB U MX HOMEHKJIATypa. 1
2-3. Knaccudukanust XaMHUUECKUX PEaKIMK 110 Pa3IMYHBIM OCHOBAHUSIM. 2
4-5, [ToHsiTHE O CKOPOCTH XMMHYECKOW peakiuu. Katanms. 2
Pa3nes 2. XumMnueckue peakiium B pacTBOpax 3JeKTPOJIUTOB 12
6. DIEKTPOTUTHYECKAS TUCCOIHALINS. 1
7. OcHOBHBIE TIOJIOKEHUS TEOPUH dJIEKTponuTUYecKoi nuccounanuu (TOL). 1
8-9. XHUMHYECKUE CBOMCTBA KMCIIOT KaK AJICKTPOJIUTOB. 2
10-11. | XumuvecKue CBOMCTBa OCHOBAaHUHN KaK AJICKTPOJIUTOB. 2
12-13. | XumMudeckue CBOWCTBA COJICH KaK AIIEKTPOJIUTOB. 2
14. [TonsiTue 0 TUIpOIU3E CONEH. 1
15. [Tpaktuyeckas padora Nel. Pemenue skciepuMeHTaNbHBIX 33734 110 TEMe 1
«DIEKTPOIMTUIECKAS TUCCOLTUATIHSI.
16. O0600611eHre U cucTeMaTr3alys 3HAaHUN 10 TeMe « X UMUYECKUE PEAaKIINH B 1
pacTBOpax EKTPOIUTOBY.
17. KonTponbhas padota Nel no teme « XMMHUECKHE pEaKluu B pacTBOPax 1
HIIEKTPOJIUTOBY.
Paznen 3. HemeTanibl M X COeIMHECHHS 26
18. OO011ast XapakTepUCTHUKA HEMETAILIOB. 1
19. O61mas xapaktepucTka 31eMeHTOB VIIA-rpynnel — rajoreHos. 1
20. CoennHEeHHS TaJIOTCHOB. 1
21. [TpakTnueckas padota Ne2. M3yueHue CBONCTB COJSTHOM KHCIOTHI. 1
22. O6mas xapakrepucTika 31eMeHToB VIA-rpynnel —xanskoreHos. Cepa. 1
23. CepoBoniopont ¥ Cylb(uIbL. 1
24. KucnopoiHbeie COeIMHEHNs CEpHI. 1
25. [TpaxTiueckas padota Ne3. M3yueHune cBONCTB CEPHOI KUCIOTHI. 1
26. OO61mas XxapakTepuCTHKa XUMUYECKUX 2JIEeMEHTOB VA-rpynmbl. A3OT. 1
27. Ammuak. Conu aMMOHMUS. 1
28. [Tpaktuyeckas padora Ned. [TonyyeHne aMmMHuaka U U3y4eHUE €TO CBOMCTB. 1
29-30. | KucnopoaHbie coeTuHEHHS a30Ta. 2
31. ®dochop u ero coequHEHUS. 1
32. OOmras xapakrepucTka aneMeHToB IV A- rpynnsl. Yriepos. 1
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33. Kucnopoansie coenuHeHns yriepoaa.
34. [TpakTuueckas pabota No5. [lonydyeHue yriaekuciaoro raza i u3y4eHue ero
CBOICTB.

35-36. | YrieBomopoasl. 2
37. Kucnopoaconepxaiiye opraHMi4ecKue COeIMHEHU. 1
38. KpemHunii u ero coetuHeHus. 1
39. CunukatHasi IPOMBIIIIIEHHOCTb. 1
40. [TosryueHue HEMETAILIOB. 1
4]. [TomydyeHnue BaXHEHIITUX XUMUYECKUX COSAMHEHUN HEMETAJLIOB. 1
42. 0000menue 1o reme «HeMeramwibl U UX COETUHEHUA. 1
43. KonTtponbnas pabora No2 o teme «HemeTauibl U UX COSTUHEHUS. 1

Pa3nen 4. MeTaiibl 4 MX COeIUHEHU S 17
44, OO011as XapakTepUCTHKA METAJLIOB. 1
45, XUMHYECKUE CBOKWCTBA METAIIIIOB. 1

46-47. | OOmas xapakTepucTUKa 3JeMeHTOB | A-rpymnimsi. 2

48-49. | Ob6mas xapakrepuctuka || A-rpymrmsr. 2
50. KécTkocTh BOJBI U CLIOCOOBI €€ YCTpaHEHUS. 1
ol. [Tpaktuyeckas padora 6. JKECTKOCTb BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI. 1
52. AJIFOMAHUI U €70 COeIUHEHUS. 1

53-54. | Xene3o u ero coequHEeHMUs. 2
55. [TpakTuueckast pabora Ne7. Pernienue sKkcriepiMEHTANBHBIX 337a4 110 TeMe 1

«MeTamb.
56. Koppo3ust MmeTaiioB 1 ciocoObl 3aIUThI OT HEE. 1

57-58. | Meraiel B mpupoe. [ToHsTHE 0 METAIUTYPTHUU. 2
59. 0O000menne 3Haunii 1o TeMe «MeTalIbly. 1
60. KonrtponbHas pabora Ne3 mo teme «MeTayasl». 1

Pa3nen 5. Xumusi M okpy:xamoumas cpeaa 2

61. XUMHYECKUN COCTAB TUTAHETHI 3eMJIS 1
62. OxpanHa OKpy>Karoiel Cpeibl OT XUMUIECKOTO 3arpsi3HEHHUs 1
Pa3nes 6. O0001menne 3HAHUI 110 XMMHH 32 KypPC OCHOBHOM IIKOJIBI 5

63. BemectBa 1
64. XVMHYECKUE peaKINU 1

65-66. | OCHOBBI HEOPTaHHMUECKOW XUMUHU 2
67. [ToBTOpeHue n 0600IIEHHE 10 TEME 1
68. IIpomesxyTounas arrecranus. TectupoBanue 1

UTOrO: 68
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