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IlosicHuTeILHAS 3aMUCKA

BBenenue

Paboyas mporpamma 1o XMMUU COCTaBIIeHa Ha OCHOBE: DyHIaMEHTAIBHOTO sI/Ipa COAepKaHus O0IIEero
oOpa3zoBanus; TpeOOBaHMI K pe3yJbTaTaM OCBOSHHS OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbl
OCHOBHOTO 00111er0 00pa3oBaHus, PEACTaBICHHBIX B DeepaibHOM rocy1apCTBEHHOM
00pa3oBaTeIbHOM CTaHIAPTE 00IIEro 00pa30BaHUs BTOPOTO TOKOJICHUS; IPUMEPHOM MPOTPaMMBbI
OCHOBHOTO 00111er0 00pa30BaHus 110 XUMUH; IIPOTPAMMBbI Pa3BUTHUSI YHUBEPCABHBIX YU4E€OHBIX
NeMCTBUI; MporpaMmbl JyXOBHO-HPABCTBEHHOTO Pa3BUTHS U BOCIIUTAHUS JTUYHOCTH; pabodeit
nporpammel o xumud (IIpeamernas muans yueOnukoB I'. E. Pym3uruca, ®. I'. ®enpamana. 8—9
knaccel) / H. H. T'apa, 2020.

OnHo#t 13 BaKHEUITUX 3a7a4 OCHOBHOTO 00IIIero 00pa3oBaHus sSBISETCS MOATOTOBKA 00YJAIONTUXCS K
OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY KM3HEHHOTO U MpodeccuoHanbHoro nyrtu. Odyyaromuecs
JAOJIKHBI HAYUYUTBCA CaAMOCTOATCIIBHO CTAaBUTD LCJIN U ONIPEACTATE IIYTH UX JOCTUKCHUA, UCIIOJIb30BaTh
MPUOOPETEHHBIN B LIKOJIE OBIT B pealbHOM JKU3HH, 32 paMKaMU y4eOHOTO Ipolecca.

XuMUS KaK y4eOHBIH NMpeMET BHOCHUT CYLLIECTBEHHBIM BKJIaJl B BOCIIUTAHUE U pa3BUTHE 00yUaroIIHUXCS;
OHa IMpUu3BaHa BOOPYXKUTH UX OCHOBAMH XUMHUYCCKUX 3HaHPII>i, HeO6XOJII/IMI)IX JJIA HOBCG}IHCBHOI\/’I
JKHU3HU, 3aJI0KUTH q)yH,ZIaMeHT JJIA )Iaﬂ];HeﬁHIel"o COBCPIICHCTBOBAHUA 3TUX 3HaHHﬁ, a TaAKXKE
croco0cTBOBaTh 0€30MMACHOMY MOBEACHHUIO B OKPYKAOIIIECH cpesie M OepeKHOMY OTHOIIICHUIO K HEH.

N3ydenune XuMruK B OCHOBHOM IIKOJIE HAITPaBJIEHO:
Ha OCBOEHHUE BaXKHEUITUX 3HAHUN 00 OCHOBHBIX MOHATUSX M 3aKOHAX XUMUU, XUMUYECKON CUMBOJIHKE;

Ha OBJIaJICHHE YMEHUSIMHU HaOII0AaTh XUMUUECKUE SBJICHUS, IPOBOJIUTH XUMUYECKUIN IKCTIEPUMEHT,
MIPOU3BOJIUTH PacYEThl HA OCHOBE XMMHUYECKHUX (POPMYJT BEUIECTB U YPAaBHEHUN XUMUUYECKUX PEAKIU;

Ha pa3sBUTUC ITO3HABATCIbHBIX HHTCPECOB U MHTCIIJICKTYaJIbHBIX CIIOCOOHOCTEH B IIpouecce NpoBCACHUA
XUMHYECKOT'O OKCIICPUMEHTA, CAMOCTOATEIIBHOI'O HpI/IO6peTeHI/I${ 3HAaHUM B COOTBETCTBHU C
BO3HHKAOIIHUMH XKU3HCHHBIMU HOTpe6HOCT${MI/I;

Ha BOCIIMTAHUC OTHOLICHUA K XUMHUH KaK K OJHOMY U3 Q)YHﬂaMeHTaJ'ILHLIX KOMIIOHCHTOB
€CTCCTBO3HAHUSA U IJICMCHTY 06mequOBequK0171 KYJIbTYPBI;

Ha MPUMEHEHUE MOJTYYCHHBIX 3HAHUH U YMEHHI [T 0€3011aCHOTO MCIIOJIb30BaHUS BEIIECTB U
MaTEepHUAIIOB B OBITY, CEIILCKOM XO3SHCTBE M Ha MPOU3BOJICTBE, PEIICHUS MPAKTHUECKUX 33714 B
MTOBCETHEBHOM JKU3HU, MIPEYTPEIKIACHUS SBICHUN, HAHOCSIIMX BPE 3I0POBBIO UEIIOBEKA H
OKpYKaloIIeH cpene.

B COJACPIKaHNU JaHHOT'O KypcCa NPEACTABICHBI OCHOBOIIOJIAratOMUE TCOPETUUCCKUC CBEACHUA 110
XHUMHUH, BKIIIOYAOMUE N3YUCHHUEC COCTaBa U CTPOCHHUA BCIICCTB, 3aBUCUMOCTU UX CBOICTB OT CTpOCHUA,
HUCCICIOBAaHUC 3aKOHOMepHOCTeﬁ XUMHUYCCKUX npeBpameHHﬁ n l'IyTefI YIIpaBJICHUA UMHU B LCIIAX
MOJIYYCHH BCUICCTB, MATCPHUAJTIOB, DQHCPIUH.

CO,Z[ep)KaHI/IC y‘IC6HOI‘0 npeamMeTa BKIHOYACT CBCACHUS O HCOPTraHNMYCCKUX BCHICCTBAX, UX CTPOCHUU U
CBOﬁCTBaX, a TaKKC XUMHUYCCKUX NTPOUCCCaX, MPOTCKAOIIUX B OKPYXKAIOIIEM MUPEC. HawubGonee
CJIOXXHBIC 3JICMCHTHI (I)yHI[aMCHTaJ'IBHOFO sAApa COACPKaHUA O6H_ICFO O6pa30BaHI/I}I 10 XUMHH, TaAKHUC,



KaK OCHOBBI OPraHM4€CKON U MPOMBIIIEHHOW XUMHH, IEPEHECEHBI B IPOrpaMMy CpeiHEN (TI0IHOM)
0011e00pa30BaTENHLHON IITKOJIBI.

TeopeTnuecKkyo OCHOBY U3Y4EHHUsI HEOPraHMYECKOM XUMHUH COCTABIISIET aTOMHO-MOJIEKYJISIPHOE YUYCHMUE,
nepuoandeckuil 3akoH /1. 1. MeneneeBa ¢ KpaTKUMU CBEACHUAMU O CTPOCHUU aTOMOB, BUJIaX
XUMHUYECKOH CBS3HU, 3aKOHOMEPHOCTSIX IPOTEKAHU XUMUYECKHUX PEAKIUH.

B u3ydeHnu kypca 3Ha4nTEIbHASA POJIb OTBOAUTCS XUMHUECKOMY SKCIIEPUMEHTY: IIPOBEACHUIO
MIPaKTUYECKUX U JJAOOPATOPHBIX padOT U OMMCAHUIO UX PE3Y/IbTATOB; COOIIOJEHUIO HOPM U IIPaBUII
MOBEICHUS B XMMHUECKUX JIabopaTopusix. B kauecTBe HEHHOCTHBIX OPUEHTUPOB XUMHUYECKOTO
00pa3oBaHus BBICTYIAIOT OOBEKTHI, H3y4aeMbIe B Kypce XHMHHU, K KOTOPBIM Yy 00yJaroIuXCst
(dbopmMupyeTcs IIEHHOCTHOE OTHOLIeHHe. [Ipu 3ToM Beaylyto posib UIpatoT M03HABATENbHbIE [IEHHOCTH,
TaK Kak JaHHbIN y4eOHBII MpeMET BXOUT B TPy MIPEIMETOB MO3HABATEIBHOTO IIUKJIA, [JIaBHAS
LIE€Ib KOTOPBIX 3aKIIFOYAETCS B U3yUYECHUHN ITPUPOJIBI.

[Iporpamma paccuntana Ha 70 yacoB (2 yaca B HEZIEIIO), B TOM YHCJIE HAa KOHTPOJIbHBIE paboTHI - 3 yaca
(+ 14 uToropast KOHTpoJsIbHas paboTa), MpakTHUecKue paboThI - 7 HacoB.

ConepxaHue TporpaMMbl HaIpaBJIE€HO HA OCBOCHUE YYAIlIUMUCS 3HAHWUW, YMEHUW U HABBIKOB Ha
6a30BOM ypOBHE, UTO cOOTBETCTBYeT OOpazoBaTeabHON MpOrpaMMe IKOJIbI.

IliianupyemMble pe3yJbTaThl OCBOCHHS MPOrpaMMbl 00yYarommMMucs 9 kiacca

[Ipu u3ydeHnn XMMUN B OCHOBHOM IIKOJIE TUTAHUPYETCSI TIOCTHKEHHE JTMYHOCTHBIX, METANIPEAMETHBIX U
MIPEeIMETHBIX Pe3yIbTaTOB.

JInyHOCTHBIE pPe3yIbTAThI:

1) BocniuTaHue pOCCUNCKOM rpaskITaHCKOM UICHTUYHOCTH: MaTPUOTU3MA, JIFOOBU U YBAXKEHUS K
OteuecTBy, YyBCTBa rOPJIOCTHU 3a CBOIO Po/IMHY, 32 pOCCUICKYIO XMMHUYECKYIO HAYKY;

2) popmupoBaHHEe LIETOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH 1 00I1IECTBEHHOM MPaKTUKH, a TAK)KE COLIUATHHOMY, KYJIBTYPHOMY, S3IKOBOMY U JYXOBHOMY
MHOT000Pa3uI0 COBPEMEHHOTO MUPA;

3) hbopMupoBaHKe OTBETCTBEHHOI'O OTHOIICHHUS K YUEHUIO, TOTOBHOCTHU U CIIOCOOHOCTH K
CaMOPa3BUTUIO U CAMOOOPa30BAHUIO HA OCHOBE MOTHUBALIMU K 00YYEHHUIO U MO3HAHUIO, BRIOOPY
pouILHOTO0 00pa30BaHus HA OCHOBE MH(POPMAIIMH O CYIIECTBYIOMINX MPO(ecCusx 1 TUUHBIX
npodeccuoHaAbHBIX TPEANOUYTEHUH, 0CO3HAHHOMY MTOCTPOEHHUIO MHINBHIyaTbHOM 00pa30BaTEIbHOM
TPAEKTOPHUU C YUIETOM YCTOMUYMBBIX TO3HABATEIIBHBIX UHTEPECOB;

4) hbopmupoBaHHe KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B 00pa30BaTeNbHON, OOIIECTBEHHO MOJIE3HOH,
y4eOHO-HCCIIeJ0BATENIbCKOM, TBOPUECKOHN U APYrHX BUAAX AESATEIbHOCTH;

5) popmMupoBaHUE MOHUMaHUS LIEHHOCTH 3/I0pPOBOT0 M 0€30MacHOro 00pasa *KHU3HH; YCBOSHHE IPaBUIT
MHMBUIYAIBHOTO U KOJIJISKTUBHOTO 0€3011aCHOTO MOBEICHHS B UPE3BbIUANHBIX CUTYALIUAX,
YIPOJKAOLIUX XKU3HU U 30POBbIO JIIOJIEH;



6) dbopmupoBaHue MO3HABATENHHON 1 HH(MOPMAIIMOHHOHN KYJIBTYpBI, B TOM YHCIIE PA3BUTHE HABBIKOB
CaMOCTOSTEIILHON PaOOTHI C YU€OHBIMH MTOCOOUSIMHU, KHUTAMH, JJOCTYITHBIMH HHCTPYMEHTaMH U
TEXHUYECKUMH CPEICTBAMH UH(DOPMAIIHOHHBIX TEXHOJIOTHIA;

7) hbopMupoBaHHE OCHOB SKOJIOTHUECKOTO CO3HAHUS HA OCHOBE MPU3HAHUS [IEHHOCTH KM 3HU BO BCEX €€
MIPOSIBJICHUSAX M HEOOXOIMMOCTH OTBETCTBEHHOTO, O€PEKHOTO OTHOIIEHUS K OKPYXKAIOIIEH Cpee;

8) pa3BUTHE TOTOBHOCTHU K PEILIEHUIO TBOPUYECKUX 3a/1a4, YMEHUS HAXOAUTh aJeKBAaTHbIE CIIOCOOBI IO
BEJICHUS U B3aUMOJICHCTBUS ¢ MapTHEPAMU BO BpeMs yueOHOH M BHEY4eOHOM e TeTbHOCTH,
CTIIOCOOHOCTH OIICHUBATH MPOOIEMHBIE CUTYallU! M OTIEPATHBHO MPHHUMATHh OTBETCTBEHHBIE PEIICHHS B
Pa3NUYHBIX TPOAYKTHBHBIX BUAAX JESATEIHHOCTH (yueOHas TOMCKOBO-UCCIIEA0BATENbCKAs, KITyOHAs,
MIPOEKTHAsl, KPYKKOBas U T. II.).

MeranpeamMeTHbIe pe3yJbTaThl:

PeryasituBubie YY/I:

1) YMeHue caMOCTOSTENBHO ONPEICTSITh el 00yYCeHHs, CTAaBUTh U (OPMYIHMPOBATH HOBBIC 33]a4YH B
yueOe U M03HABaTEeIbHON e TeIbHOCTH, Pa3BUBATh MOTUBBI M MHTEPECHI CBOEH MO3HABATEIBHOMN
nesTenbHOCTH. OOYJarOIINIICS CMOXKET:

aHAJIM3UPOBATh CYILIECTBYIOIINE U IJIAHUPOBATh Oyaylire 0Opa3oBaTeIbHbIE PE3YJIbTATHI;

UIEHTU(DUITMPOBATH COOCTBEHHBIE MPOOJIEMBI ¥ OTIPECIIATH TIIABHYIO ITPoOIeMy;

BBIJIBUTaTh BEPCUU pelIeHUs TPpoOIeMbl, GOpPMyIHpPOBaTh TUIOTE3bI, IPEABOCXHUILATH KOHEUHBII
pe3ynbTarT;

CTaBUTH 1IEJTb JCATEIHLHOCTH Ha OCHOBE OTPE/ICTICHHOM MPOOJIEMBI U CYIIECTBYIONTUX BO3MOKHOCTEH;
(hopmyaupoBaTh yu4eOHBIC 3a/1a4l KaK IIaru JTOCTHKCHUS TIOCTABJICHHON 1IEJTU IeITeIbHOCTH;

000CHOBEBIBATh LEJICBBIC OPUCHTUPLI U ITPUOPUTETHI CChIJIKAMHA Ha ICHHOCTHU, YKa3bIBas U 00OCHOBEBIBas
JIOTHYCECKYIO ITOCIIEA0BATCIBbHOCTE 1IaroB.

2) YMeHHe CaMOCTOSATEIbHO ITAHUPOBATH ITYTH JOCTIKCHHUS 1€, B TOM YHCJIEe albTepPHATHBHBIC,
OCO3HAaHHO BBIOMpAaTh Hanbosaee 3¢ HeKTUBHBIE CIOCOOBI pelIeHNs YYeOHBIX U MO3HABATENbHBIX 3a/1a4.
OOy4Jaromunics CMOXKET:

OIIPCACIIATD HCO6XOI[I/IMBIC ,I[eﬁCTBI/ISI B COOTBCTCTBHUHU C y‘le6H0ﬁ M TIO3HABaTEIbHON 33.[[8.‘16171 u
COCTABJIATH AJITOPUTM HX BBIIIOJIHCHUS

000CHOBBIBATh U OCYIIECTBIIATH BBIOOP Hanbosee 3((HEeKTUBHBIX CIIOCOOOB peIIeHUs YUeOHbIX U
M03HaBaTeIbHbIX 337124,

OHpGI[CJ'IfITL/HaXOI[I/ITB, B TOM YHUCJIC U3 TPCAJIOKCHHBIX BAPUAHTOB, YCIIOBUA IJIS BBIIIOJITHCHUSA yqe6H0171
U IIO3HABATEIbHOM 3aga4u,

- BBICTpAanBaTh )KU3HCHHBIC IIJIAHBI HA KPATKOCPOYIHOC 6y,Z[yH_ICC (33.}IBJ'I}ITB HCJICBBIC OPUCHTUDBI,
CTAaBUTH aACKBATHBIC UM 3ala4U U NIpCjiaratb I[eﬁCTBHH, YKa3bIBag U 000CHOBBIBAS JIOT HYCCKYIO
IIOCJIICA0BATCIIbHOCTD H_IaFOB);



BBIOMPATH M3 MPEIJIOKEHHBIX BAPUAHTOB U CAMOCTOSTEIIBHO UCKATh CPEJCTBA/PECYPCHI IS PEIICHUS
3a7a4M/JOCTUKEHHMS 1ETIH;

COCTaBJIATH IUIaH PeLIeHUs NpoOJeMbl (BBIIOIHEHUS IPOEKTa, IPOBEACHUS UCCIIEIOBAHUS);

ONpCACIIATh NIOTCHUUAJIBHBIC 3aTPYAHCHUA ITPHU PCIICHUN y‘-IG6HOﬁ W IO3HABaTEILHOM 3aga4u U
HaxOoJUuThb CpCACTBA I UX YCTPAHCHUSA,

OITMCEIBATh CBOM OIIBIT, O(l)OpMJISISI €To MJId nepeaaun Jpyrum JroasiaM B BUAC TEXHOJIOTHU PCUHICHUA
MPAKTUYCCKUX 3aaa4 OIMMPECACICHHOT'O KJIaccCa,

IJIAHUPOBATh U KOPPEKTUPOBATH CBOIO MHAMBUAYAJIbHYIO 00pa30BaTeNbHYIO TPAEKTOPHIO.

3) YMeHHe COOTHOCHTh CBOM JICHCTBHS C IJIAHUPYEMBIMHU PE3YJIbTaATaMH, OCYIIECTBIISATH KOHTPOJIb
CBOEH IeTEIbHOCTH B Mpoliecce JOCTHXKEHUS Pe3yiIbTaTa, ONpenesTh CIoCOObl JEHCTBUI B paMKax
MPEJI0KEHHBIX YCIOBUM U TpeOOBaHUN, KOPPEKTUPOBATH CBOU JICHICTBUS B COOTBETCTBUH C

n3MeHstomeicsa cutyanueil. OOyyaroniuiicss CMOXKeT:

ONPENENATh COBMECTHO C ME€1aroroM M CBEPCTHUKAMH KPUTEPHUH INITAHUPYEMBIX PE3YyIbTaTOB U
KPUTEPUHU OIICHKHU CBOEH y4yeOHOM AeqaTeIbHOCTH;

CHUCTEMAaTHU3UPOBATH (B TOM YHCJI€ BHIOUPATh MPUOPHUTETHBIC) KPUTEPHUH TUIAHUPYEMBIX Pe3yJIbTaTOB U
OIICHKH CBOECH JCATEIHbHOCTH;

OoTOMpaTh HHCTPYMEHTHI JJIsl OLICHUBAHUSI CBOEH IEATENBHOCTH, OCYIIECTBIIATH CAMOKOHTPOJIb CBOEH
NEeSITEIbHOCTH B paMKax MPeAI0KEeHHBIX YCIOBUM U TpeOOBaHMIA;

OIICHUBATh CBOIO JIESATEILHOCTh, ApTyMEHTHPYSI IPUYHHBI IOCTH)KECHUS FITH OTCYTCTBUS TUIAHUPYEMOTO
pe3yibTara;

HAXOJHTh JIOCTATOYHBIE CPEACTBA JUISI BHITIOJIHEHUS Y4eOHBIX ACUCTBUI B U3MEHSIIOIICHCS CUTYAlluU
W/WJH TIPU OTCYTCTBUU TUIAHUPYEMOTO pe3yJsibTaTa;

pa60Ta;1 I10 CBOEMY IJIaHY, BHOCHUTH KOPPEKTHUBLI B TCKYIIYIO JCATCIbHOCTh HA OCHOBEC aHalInu3a
H3MCHCHUH CUTyalluu IJIA IIOJIYYCHUA 3allJIaHUPOBAHHBIX XapaKTCPUCTUK npoz[yKTa/pesynLTaTa;

YCTaHABJIMBATL CBA3b MCIKAY IHOJTYUCHHBIMHA XAPAKTCPUCTUKAMU MTPOAYKTA U XaPAKTCPUCTHKAMHA
npouecca ACATCIbHOCTU U 110 3aBCPHICHNUN ACATCIIbHOCTU IIpEajiaraTb UIBMCHCHUC XaPAKTCPHUCTHK
mnponecca il MOJIYYCHUS YIIYUIHICHHBIX XapaKTCPUCTUK IIPOJAYKTA,

CBCPATHL CBOU JIEUCTBUS C LIEIBIO H, IIpu HCO6XOI[I/IMOCTI/I, HUCIIPABJIATH OIINOKH CaMOCTOSTEIBHO.

4) YMeHue OlCHUBATh MPABHILHOCTh BBIIIOJHEHHUSI yIEOHOM 3a/1auu, COOCTBEHHbBIC BOZMOKHOCTH €€
pemenust. OO0yyaronuiics CMOXKET:

- OIIpCACIATb KPUTCPUHN ITPABUIIBHOCTU (KOppeKTHOCTI/I) BBITTIOJTHCHU A y‘le6H0fI 3aga4u,

aHAJTM3UPOBATh U 00OCHOBBIBATH MPUMEHEHHE COOTBETCTBYIOLIETO HHCTPYMEHTAPUS /ISl BBIOJTHCHHUS
yueOHOM 3a/1a4H;

CBO60,[[HO IIOJIB30BAaTHC A BBIpa6OTaHHBIMI/I KPpUTCPUAMHU OLICHKU U CAMOOLICHKH, UCXOJd U3 LCIIU U
HMCIOIUXCA CPEACTB, pa3jindyasad pe3yJIbTaT U CITIOCOOBI I[eﬁCTBHﬁ;



OLCHUBATH IMPOAYKT cBoecit JACATCIIBHOCTH 110 3aJJaHHbIM W/MJIH CaMOCTOSITEIILHO ONpCACICHHBIM
KPUTCPUAM B COOTBCTCTBUU C LECJIBIO ACATCIIBHOCTH,

000CHOBBIBATh TOCTM)KMUMOCTB II€JIM BHIOPAHHBIM CITIOCOOOM Ha OCHOBE OLIEHKU CBOUX BHYTPEHHUX
peCypcoB U IOCTYIIHBIX BHEIIHUX PECYPCOB;

(UKCHPOBATh U AaHATM3UPOBATH JMHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.

5) Biagenne ocHOBaMHM CaMOKOHTPOJIS, CAMOOIICHKH, IPUHSATHSI PEIICHUIA U OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpA B y4eOHOH ¥ 1mo3HaBaTeIbHONH. OOyJarOMUIAC CMOXKET:

HaOIIOAaTh M aHAIM3UPOBATh COOCTBEHHYIO YUCOHYIO U NMO3HABATEIBHYIO IEATEIILHOCTD U
ACATCIIBHOCTD APYTUX 06yt1a}01111/1x051 B IpOLECCC B3AUMOIIPOBCPKHU,

COOTHOCHUTH peasIbHbIC U TIJIAaHUPYEMBIE Pe3yabTaThl HHANBUIAYATLHON 00pa30BaTEIbHOMN NEITEIHHOCTH
U JIeTIaTh BBIBOBI;

MPUHUMATD pellleHne B y4eOHOM CUTyallii U HECTH 32 HETO OTBETCTBEHHOCTH;

CaMOCTOSITENILHO OIPENENsITh IPUUYUHBI CBOETO yCIIeXa UM HeycIeXa U HaXOJAUTh CIIOCOOBI BBIX0/1a U3
CUTYallMH HEYCIIeXa;

PETPOCIEKTUBHO OIPENENSITh, KaKhe IEHCTBUS MO PELIEHUI0 yUeOHO! 3a/1aul UM MapaMeTphl 3TUX
JEHUCTBUM MPUBEIN K MOTYYSCHUIO UMEIOIIETOCS MPOAYKTa YIeOHOU e TeTbHOCTH;

- IEMOHCTPUPOBATH IPUEMBI PETYIIALNUU MCUX0(DU3HOTOTHUECKIX/ IMOLMOHAIBHBIX COCTOSTHUM J71s1
nocTkeHus dQdekTa ycrokoeHus (yCTpaHEHUSI SMOIIMOHAILHON HANPsDKEHHOCTH), 3 dekra
BOCCTAHOBJICHUS (OCIIa0ICHUS TTPOSIBIICHUI YTOMIICHHS ), 3P PeKrTa akTuBU3aK (TIOBBITIICHUS
MCUX0(U3HOJIOTUUECKON PEAKTUBHOCTH).

Ilo3naBaTenbuble YY /:

1) YMmeHue onpenensaTh MOHATHS, CO31aBaTh 0000IICHHS, YCTAHABIMBATH AHAIOTHH,
KJIaCCU(UIIMPOBATH, CAMOCTOSITEILHO BHIOMPATh OCHOBAHMS U KPUTEPUHU IS Ki1acCU(UKALIUHU,
YCTaHaBIIMBATh MPUYUHHO-CIIEJCTBEHHBIE CBSI3U, CTPOUTD JIOTHUYECKOE PACCYKICHHUE, YMO3AKIIOUEeHHE
(MHIYKTUBHOE, TEAYKTUBHOE, [0 aHAJIOTUH) U JeNaTh BBIBObl. OOYy4atOMIUNCs CMOXKET:

noAOUpPAaTh CJIOBA, COMOAUYNHEHHBIE KIIFOYEBOMY CIIOBY, OTMPEICISIONIME €ro MPU3HAKN U CBOICTBA;
BBICTPAMBATh JOTHUYECKYIO IIETIOYKY, COCTOAIIYIO U3 KIIFOUEBOT'0O CJIOBA U COMOIYMHEHHBIX EMY CJIOB;

BBIICIIATD O6IJ.IPII>1 MPU3HAK JABYX HUJIM HECKOJIBKHUX NTPCAMETOB, NI SIBJICHUW U OOBSICHATH UX CXOJCTBO,

00BEAMHSTH MPEIMETHI U SBICHUS B TPYIIIBI 110 ONPEIeICHHBIM TPU3HAKaM, CPaBHUBATH,
KITacCU(UITMPOBATH U 00001aTh (PAKTHI U SIBICHUS;

BBIICIIATD ABJICHUC U3 061_[161"0 psAa Apyrux HBJ'ICHHfI;
- OIIpCACIATh OGCTOﬂTeHBCTBa, KOTOPBIC MMPEAIICCTBOBAIM BO3SHUKHOBCHUTIO CBA3U MCKAY ABJICHUAMU,

W3 DTUX 00CTOSATENLCTB BBIJACIIATH OMPCACIIATONINC, CIIOCOOHBIE OBITH HpH‘-IPIHOﬁ JaHHOT'O SBJICHUA,
BBIABJIATH IPUYHUHBI U CIICACTBUA HBHeHHﬁ;



CTPOUTDH PACCYXKJEHUE OT OOIINX 3aKOHOMEPHOCTEN K YACTHBIM SIBJICHUSIM U OT YACTHBIX SBJICHUM K
0OIIMM 3aKOHOMEPHOCTSIM;

CTPOMTH PACCY)KJIEHHE HA OCHOBE CPaBHEHUS MIPEIMETOB U SIBIICHHA, BBIJCISS IIPU 3TOM 001IHe
IIPU3HAKY;

n3JaraTh MoJIy4eHHYI0 MHPOpPMAIUIO, HHTEPIPETUPYS €€ B KOHTEKCTE pelllaeMoi 3a1auu;

CaMOCTOSITEIIEHO YKa3bIBaTh Ha WH(POPMAIINIO, HYKIAIOIIYIOCS B IIPOBEPKE, MpeIaraTh U MPUMEHSTh
croco0 MPOBEPKH JIOCTOBEPHOCTH HH(POPMAIUH;

BepOaIN30BaTh SMOIMOHAIBLHOE BIEUATICHUE, OKa3aHHOE HAa HETO UCTOYHUKOM;

OOBSACHSATH SIBJICHMUSI, IPOLIECCHI, CBSA3H U OTHOILIEHUS, BBISIBIIIEMBIE B X0/1€ TO3HABATEIILHON U
HCCIIEIOBATENIbCKON AEATEIbHOCTU (IPUBOAUTH OOBSICHEHUE C U3MEHEHUEM (POPMBI IPEICTABICHNUS;
OOBSACHSATH, NETANU3UPYSI UK 0000111as1; OOBACHATH C 3aJaHHOM TOUKH 3pEHUs);

BBISIBJISITh M Ha3bIBATh IPUUMHBI COOBITHS, SIBIEHUS, B TOM YHCJIE BO3MOXHbBIE /Hanbojiee BEpOsITHbIE
MIPUYMHBI, BO3MOXKHbIE TIOCIIEICTBUS 3aJaHHOU MPUUUHBI, CAMOCTOATEIHHO OCYILIECTBIISAS TPUUUHHO-

CIICICTBEHHEIN aHAJIN3;

- JIeJIaTh BBIBOJT HA OCHOBE KPUTUYECKOT0 aHAJIN3a PA3HBIX TOUYEK 3PEHUS, TOATBEPKIATH BHIBOI
COOCTBEHHOM apryMEHTAIMEH W CAMOCTOSITEIPHO TTOJTydeHHBIMH JTAaHHBIMU.

2) YMeHue co3/1aBaTh, IPUMEHATH U MPEOOPa30BBIBATH 3HAKU M CHMBOJIbI, MOJICIIH M CXEMBbI IS
pelieHns yueOHbIX U MM03HaBaTEIbHBIX 3a/1a4. OOy4daromuics CMOXKET:

0003HaYaTh CUMBOJIOM U 3HAKOM opeaMeET /M SIBJICHUEC,

OIpCACIIATD JIOTHYCCKUE CBA3HU MEXKAY NPpECAMETaMU /U SIBJICHUSIMU, 0003HAa4YaTh JaHHBIC JIOTUYCCKHUEC
CBsI3U C IIOMOIIBIO 3HAKOB B CXEMCE,

co3/aBaTh aOCTPAKTHBIN WK peabHbli 00pa3 mpeaMeTa U/ Uit sIBJICHUS;
CTPOUTH MOJIENIb/CXeMY Ha OCHOBE YCJIOBUI 3aJ1aul U/UJIH CTIOCO0a ee pEeIIeHuUs;

CO31aBaThb Bep6aJIBHBIC, BCIICCTBCHHLBIC U I/IH(bOpMaI_[I/IOHHbIe MOJCIIN C BBIACIICHUEM CYIICCTBCHHBIX
XapPaKTCPUCTUK 00BeKTa 1A OIIPCACIICHUA crocoba peICHUA 3a1a49 B COOTBECTCTBUM C CHTyaHHeﬁ;

peoOpa30BBIBATH MOJICIH C IIEJIbIO BBISBICHHS OOIIUX 3aKOHOB, ONPEISIISIONINX JaHHYIO PEIMETH YO
001aCTh;

NEpCBOAUTDH CJIOKHYIO IO COCTaBy (MHOFOaCHeKTHYIO) I/IHCI)OpMaI_[I/IIO nus3 rpatimqecxoro NN
(I)OpMaJ'II/BOBaHHOFO (CI/IMBOJ'IBHOFO) MMPpEACTaBJICHUA B TCKCTOBOC, U HaO60pOT;

CTPOUTH CXEMY, AJITOPUTM ﬂeﬁCTBHH, HCIPABJIATH UM BOCCTAHABIIMBATD HEU3BECTHBIN paHee AJIroOpruT™M
Ha OCHOBC MMCIOIICTOCA 3HAHUA 00 O6’B€KT€, K KOTOpOMY IIPHUMCHSACTCA aJITOPUTM

CTPOUTH NOKA3aTCIIbCTBO: IPAMOC, KOCBCHHOC, OT IPOTUBHOT'O;



- aHATM3UPOBATH/peICKCUPOBATH OIBIT Pa3paboTKU U peaau3aluu y9eOHOTO TPOEKTa, UCCIICTOBAHUS
(TEOpEeTUYECKOTO, SMIIMPHUUECKOTO) Ha OCHOBE MPEIIOKEHHON MPOOJIEMHON CHTYaIllH, TOCTABICHHON
1IEJIA W/WITK 3aIaHHBIX KPUTEPUEB OIICHKH MTPOAYKTa/pe3ylibTarTa.

3) CmbicioBoe ureHne. OOYJaIOIHIACS CMOXKET:

HAXOJIUTh B TEKCTE TpeOyeMyro HH(POPMALIUIO (B COOTBETCTBHUH C LIEISIMUA CBOCH JEATEIILHOCTH);

OPHUEHTUPOBATHCS B COJICPIKAHUM TEKCTA, IOHUMATD LIEJIOCTHBIA CMBICI TEKCTa, CTPYKTYPUPOBATH
TEKCT;

YCTaHaBJIMBATh B3aUMOCBSI3b ONMCAHHBIX B TEKCTE COOBITHI, SIBIICHUH, TPOLIECCOB;
PE3IOMUPOBATH TJIABHYIO HJICIO TEKCTA;

peoOpa30BbIBATh TEKCT, IIEPEBOJIS» €r0 B APYryI0 MOJAIbHOCTh, UHTEPIPETUPOBATH TEKCT
(XyZ10’KeCTBEHHBIN M HEXY/I0’KECTBEHHBIN - y4eOHbIN, HAyYHO-TIOMYJISPHBIN, THPOPMAIIMOHHBIH,
tekcT hon-fiction);

KPUTHYECKH OLIEHUBATh COJiepKaHue U (popMy TeKcTa.

4) dopMHUpOBaHKE U Pa3BUTHE IKOJOTHYECKOTO MBIIIJICHHUS, YMEHHE TIPUMEHSTh €ro B IO3HABATEIbHOM,
KOMMYHHMKaTHUBHOM, COLIMATILHON MpaKTHKE U MpodeccrnoHanbHON opueHTanun. Odydaromuics
CMOJKET:

OTPEIECIATh CBOE OTHOUICHUE K IPUPOIHOM CPEIE;

aHAJIM3UPOBATH BIUSHHUE YKOJOTMUECKUX (AaKTOPOB Ha Cpedy OOUTaHMS KUBBIX OPraHU3MOB;

IIpOBOAUTDH HpI/I‘II/IHHHﬁ u BGpOfITHOCTHBIfI aHaJIM3 3KOJOINYCCKUX CHTyaHHﬁ;

MIPOTHO3UPOBATh U3MEHEHHSI CUTYAIlMH TIPU CMEHE JICHCTBHSI OJHOTO (pakTopa Ha NEHCTBUE IPYTrOTO
(dakropa;

pPacIpoCTpaHITh SKOJOTHUECKHE 3HAHUS U y4aCTBOBATh B IPAKTHUECKHX JIEJIaX IO 3aIUTe
OKpPY’KaIoIlel Cpe/ibl;

BbIpaKaTb CBOC OTHOLICHHUC K MMPUPOAC YE€PEC3 PUCYHKHU, COUNHCHUA, MOACIINU, IIPOCKTHBIC pa6OTLI.

5) PazBuTre MOTHBALIMU K OBIAJICHUIO KyanypOﬁ AKTHBHOTI'O MCIIOJIB30BaHUA CHOBapeﬁ U Ipyrux
ITIOMCKOBBIX CUCTCM. O6yqa}01u1/11710ﬂ CMOXKCT:

ONpCACIIATh HCO6XOI[I/IMBIC KIIFOUCBLIC ITOMCKOBLBIC CJIOBA U 3aITIPOCHI;
OCYIICCTBJIATDH B3aHMO/ICHCTBHE C OJICKTPOHHBIMHA ITOUCKOBBIMU CUCTCMAMHU, CIIOBAPSMHU,

(I)OpMI/IpOBaTB MHO>KCECTBCHHYHO BBI60pKy N3 ITIOMCKOBBIX UCTOYHHUKOB JJIA O6T>€I(TI/IBI/138.I_II/II/I
PE3YyJIbTATOB ITIOUCKA,

COOTHOCHUTD MOJIYYCHHBIC PC3YJIbTATLI ITIOUCKAa CO CBOEH AEATEIbHOCTBIO.

Kommynukarusubie YY /I



1) YMeHue opraHu3oBbIBaTh yI€OHOE COTPYIHUUECTBO U COBMECTHYIO JICITEIBHOCTD C YUUTEICM U
CBEPCTHUKAMM; pPadOTaTh MHIUBHUIYAIbHO U B TPYIIE: HAXOUTH 00IIee PELICHNE U pa3pelIaTh
KOH(JIMKTHI HA OCHOBE COTJIACOBAHUS TIO3ULIMI U ydeTa HHTEPECOB; POPMYINPOBATH, APTYMEHTHPOBATD
Y OTCTauBaTh CBOe MHeHUE. OO0yJaromuics CMOKET:

OMpCACIIATbL BO3SMOKHBIC POJIU B COBMECTHOU JACATCIIBbHOCTH,

WUTPaTh OMPENECICHHYIO POJIb B COBMECTHOM JIEATEIILHOCTH;

- IPUHUMATh TO3UIMIO0 COOECeTHNKA, TOHUMAs TTO3UIIMIO APYrOTo, Pa3andarh B €r0 PeUn: MHCHHE
(TOUKy 3peHus), T0KA3aTeIBCTBO (APTryMEHTHI), ()aKThl, TUTIOTE3bI, AKCHOMBI, TCOPHUU;

OTPEENATh CBOU JICHCTBUS U JIEHCTBUS apTHEPA, KOTOPBIE CIOCOOCTBOBANIM WJIN IIPENSATCTBOBAIH
MIPOAYKTUBHOM KOMMYHHKALUH;

CTPOUTDH MMO3UTHUBHBIC OTHOIICHUSA B IMTPOLICCCC y‘IC6HOI>i 1 IO3HABATCIbLHOMN JACATCIBHOCTH,

KOPPEKTHO ¥ apryMEHTUPOBAHHO OTCTAWBaTh CBOKO TOUKY 3PEHUS, B JUCKYCCUHU YMETh BBIJIBUTaTh
KOHTPApTyMEHTHI, mepedpasupoBaTh CBOO MBICID (BIaJACHIE MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH);

KPUTUYECKH OTHOCUTHCSA K COOCTBEHHOMY MHEHUIO, C TIOCTOMHCTBOM MPU3HABATH OIMTMOOYHOCTH CBOETO
MHEHHS (€CJIM OHO TaKOBO) U KOPPEKTUPOBATH €T0;

npeaaraTe albTepHATUBHOE PellieHHe B KOH(DIUKTHOM CUTYallUu;
BBIACIATH OOIIYIO TOUKY 3PEHHUSI B TUCKYCCHH;

JOTOBApUBATHCA O MPABUIIAX U BOMIPOCAX JUIsl OOCYKJIEHHS B COOTBETCTBUHU C TIOCTABJICHHOM Tepe]]
TPYIION 3a1a4yei;

OpraHU30BBIBATH y4eOHOE B3aMMOACHCTBHE B IpyIine (OnpeAensTs OOMe eI, pacipeaesTh PO,
JOTOBapUBATHCS IPYT C APYroM H T.1.);

- YCTPAHATDh B paMKax AWajiora pa3pbiBbl B KOMMYHHUKAIIUU, 06}’CJ'IOBJ'ICHHBI€
HeHOHI/IMaHI/ICM/HCHpI/IHTI/ICM CO CTOPOHBI CO6€C€I[HI/IK3 3aJa4u, (bOpMBI WK COACPIKAHUA Arajiora.

2) YMeHHe 0CO3HAHHO MCI0JIb30BaTh PEYEBBIC CPECTBA B COOTBETCTBHU C 3a7a4ell KOMMYHHUKAIIUH IS
BBIPAKEHUS CBOMX YYBCTB, MBICJICH U OTPEOHOCTEH [Tl TUTAHUPOBAHUS U PETYIISILIUK CBOCH
JeSITeNIbHOCTH; BJIAJICHHE YCTHON U MHUCbMEHHOM peubl0, MOHOJIOTHYECKOM KOHTEKCTHON PEUbIO.
OOy4aromuics CMOXKET:

ONpCACIIATh 3aJlavy KOMMYHUKAIUU U B COOTBETCTBUU C Hel 0T6I/IpaTB PpCUCBBIC CPCACTBA,

0TOMpaTh U UCIOJIb30BaTh peUeBbIe CPEJCTBA B MPOIlecce KOMMYHUKALIMU C IPYTUMHU JIIOJbMH (JHAJIO0T
B [1ape, B MaJIo TpyIIIE U T.1.);

MNpEACTaBJIATH B YCTHOﬁ WJIH IIMCbMEHHOM (bopMe pasBepHyTHﬁ IJIaH COOCTBEHHOM ACATCIIbHOCTU,

coOroAaTh HOPMBI MYOJTUYHON PeUH, periaMeHT B MOHOJIOTE U IUCKYCCHH B COOTBETCTBHH C
KOMMYHUKaTUBHOM 3a1a4yeil;



BBICKa3bIBaTh U 00OCHOBBIBATh MHEHHUE (CYXK/ICHUE) U 3alpalliiBaTh MHCHUE TTApTHEPA B paMKax
JUAJIora;

MIPpUHUMATh PCHICHUEC B XOAC JUajiora U COrjiaCoBbIBATh €TI0 C CO6CCCHHI/IKOM;

CO3/1aBaTh MUCbMEHHBIE «KJIUIIUPOBAHHBIC» U OPUTHMHAIBHBIE TEKCTHI C UCIIOJIb30BaHUEM
HEOOXOIMMBIX PEYEBBIX CPE/ICTB;

UCII0JIb30BaTh BepOAIbHBIC CPEICTBA (CPEACTBA JIOTMYESCKOM CBSA3M) IS BBIICIICHHS CMBICIIOBBIX
OJIOKOB CBOETO BBICTYIUICHUS;

WCIIOJIb30BaTh HEBEpOAIbHbIE CPECTBA MIIM HATJISAHBIE MaTEPUAIIbI, TOATOTOBICHHBIE/OTOOPAHHBIE MO/
PYKOBOJICTBOM YUYHWTEJIS;

JcJ1aTh OIIGHO‘-IHI:IfI BbIBOJ O JOCTHXKCHUH LEJIN KOMMYHHKAIIUN HEMMOCPECACTBCHHO ITOCJIC 3aBCPIICHUA
KOMMYHHUKATHBHOTO KOHTAKTa U 00OCHOBBIBATH €IO0.

3) ®opmupOBaHKE M PA3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCIIOIb30BaHMS HHPOPMAIIHOHHO-
KOMMYHHKAIIMOHHBIX TexHosorui (ganee - UKT). OOyuaromuiicss cMOXKeET:

- TICJICHAMPABIICHHO UCKATh U UCIIOJIH30BaTh HH(POPMAITMOHHBIE PECYpPChI, HEOOXOIUMBIE TSI PEIICHHS
y4eOHBIX M MPAKTHYECKUX 3a/1a4 ¢ momotbio cpencts MKT;

BBIOMPATh, CTPOUTD U HCIOJIb30BaTh a/IEKBAaTHYIO MH(GOPMAITMOHHYIO MOJIENb [ Iepeaadu CBOMX
MBICJIEH CPEICTBAMU €CTECTBEHHBIX U (JOPMANIbHBIX S3BIKOB B COOTBETCTBUU C YCIOBHUSIMU

KOMMYHHKaIIUH;

BBIJICIIATH HH(POPMAITMOHHBIHN aCIIeKT 3aJIa4H, OTICPUPOBATH JAHHBIMH, HCIIOJIb30BATh MOJICIL PEIICHHS
3ajauu;

HCII0JIb30BaTh KOMITBIOTEPHBIC TEXHOJIOTHUH (BKJIFOYAst BBIOOP aJICKBATHBIX 3aJ1a4€ HHCTPYMEHTAILHBIX
MIPOrPaMMHO-AIIaPaTHBIX CPEJICTB U CEPBUCOB) IS PEIICHUS HHPOPMAIIHOHHBIX U
KOMMYHHMKAITMOHHBIX Y4EOHBIX 3a/1a4, B TOM YHCJIC: BBIYUCIICHUE, HATMCAHUE ITMCEM, COUNHEHUH,
JOKIJIaJIOB, pedepaToB, CO3IaHUE MPE3CHTAIUHN H JIp.;

WCIIOJIb30BaTh HHPOPMAIIUIO C YYETOM 3TUYECKUX U TIPABOBBIX HOPM;

- c03/1aBaTh MHPOPMAIIMOHHBIC PECYPChI PA3HOTO TUIIA U JIJISl PA3HBIX ayTUTOPHIA, COOII0OaTh
WHGOPMAIIMOHHYIO TUTHEHY U MpaBUiIa HHPOPMAIMOHHON

0€30I1aCHOCTH.

IIpenmeTHble pe3yabTaThI:

BhinycKHHUK HAYy4YHTCS:

OOBSACHATH CyTh XUMUYECKUX MTPOIIECCOB;

Ha3bIBATh IPU3HAKHU U YCIOBUS MIPOTEKAHUS XUMUUECKUX PEAKIIUN;

yCTaHABIUBATh MPUHAIKHOCTh XUMHUYECKON PEeaKIMK K OMPeIeIEHHOMY TUITY 10 OJJHOMY U3

KJIaCCI/I(i)I/IKaI_[I/IOHHBIX IMPU3HAKOB! 1) 10 YUCITYy U COCTaBYy UCXOJHBIX BCHICCTB U MPOAYKTOB pCAKIIUU
(peaKI_lI/II/I COCAMHCHUA, PA3JIOKCHU A, 3aMCIICHUA U O6MCHa); 2) IO BBIACJICHHUIO UJIH ITOTJIOIICHHUIO



TEIJIOTHI (PEAKIIUU FK30TEPMUUYECKUE U SHIOTEPMUYECKHUE); 3) 110 U3MEHEHUIO CTEIEHENH OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB (OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIEC PEAKLIUN); 4) 10 0OpaTUMOCTH Mpolecca
(peakuuu oOpaTHMBbIC U HEOOPATUMBIE);

Ha3bIBaTh (PaKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKUX PEaKIIHIA;

Ha3bIBaTh ()aKTOPHI, BIUSIONINE HA CMEIIEHUE XMMUYECKOTO PABHOBECHS;

COCTaBJISATh YPABHEHMSI SJIEKTPOIUTHUECKON AUCCOLMALINY KUCTIOT, 1IEJI04Y€el, CoJlel; OJIHbIE U
COKpaIEHHbIE HOHHBIE YPaBHEHUS peakuii oOMeHa; ypaBHEHUsI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX

peaKuuii;

MIPOrHO3UPOBATh MPOAYKTHl XMMHUUECKUX PEeaKIUi 1o popMyiaM/Ha3BaHUSM HCXOHBIX BEILIECTB;
OTIPEIeINIATh UCXOAHbIE BEIIECTBA M0 (popMysIaM/Ha3BaHUSAM IIPOJYKTOB PEaKIUy;

COCTaBJISATh YPABHEHMsI peaKLUi, COOTBETCTBYIOUIUX MTOCIEI0BATEIBHOCTH («IIETIOYKE») IPEBpaALCHUN
HEOPraHMYECKHUX BEIIECTB Pa3JINYHbIX KJIACCOB;

BBIABJIATH B IIPOLECCE DKCIICPUMEHTA IMPU3HAKHN, CBUACTCIIBCTBYIOIHUE O IMIPOTCKAHUN XUMHYIECKOH
peaKIum;

TOTOBUTH PACTBOPBI C ONPEIEIEHHON MAaCCOBOU JI0JIEH PACTBOPEHHOIO BEIIECTBA;

OTIPEIEINIATh XapaKTep CPeAbl BOJHBIX PACTBOPOB KHUCIIOT U IIENI0UeH M0 N3MEHEHUIO0 OKPACKH
WHJMKATOPOB;

IMPOBOANTE KAYECCTBCHHBIC PCAKIIMHU, ITIOATBEPKAAIOINE HAJTMYKWEC B BOOAHBIX paCTBOpax BCUICCTB
OTACIBbHBIX KATHOHOB 1 aHHOHOB,

ONpCACIIATh MPUHAAJICIKHOCTh HCOPIraHNYCCKUX BEIICCTB K OAHOMY M3 N3YUYCHHBIX KJ'IaCCOB/prrIHZ
METAaJJIbl U HEMETAJJIbI, OKCHUIbl, OCHOBaHHA, KHUCJIOTbI, COJIH,

OIIpCACIIATh BAJICHTHOCTDh U CTCIICHb OKUCJICHUS 3JICMCHTOB B BEIICCTBAX;

COCTaBJIATH (POPMYIIBI HEOPTAHUYECKUX COSAMHEHUH TT0 BAJICHTHOCTSIM U CTETICHSIM OKHCJICHHS
AJIEMEHTOB, a TaK)Ke 3apsaM HOHOB, YKa3aHHBIM B TaOJIHIIE PACTBOPUMOCTHU KUCJIOT, OCHOBaHHUM 1
COJICH;

00BACHATH 3aKOHOMCPHOCTH U3MCHCHUA (I)I/ISI/I‘IGCKI/IX 1 XMMHYECKUX CBOMCTB IMPOCTBIX BCHICCTB
(MeTaJ'IJ'IOB u HCMCTaJ'IJ'IOB) M UX BBICHINX OKCHIOB, O6paSOBaHHBIX QJICMCHTAMM BTOPOI'0 U TPECTHET'O
IICPUO 0B,

Ha3bIBaTh OOIINE XUMUYECKHE CBOWCTBA, XapaKTepHBbIE JJIsl TPYIIIT OKCHIOB: KUCIOTHBIX, OCHOBHBIX,
aM(OTEPHBIX;

Ha3bIBATh OOIIME XMMUYECKHE CBONCTBA, XapaKTepHbIE I KaXKJOT0 U3 KIACCOB HEOPTraHMYECKUX
BENIECTB (KUCJIOT, OCHOBaHUH, COJICH);

MPUBOJUTH IIPUMCPBI peaKI.IHfI, MOATBCPKAAOIINUX XUMHYCCKUC CBOICTBaA HCOPraHNYCCKNX BCUICCTB:
OKCHIOB, KUCJIOT, OCHOBaHHUU U COHGﬁ;



OTIPENICNIATh BEIIECTBO-OKHCIUTEIb U BEIIECTBO-BOCCTAHOBHUTEIb B OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIX
peaKIusx;

COCTaBJIATh AJIEKTPOHHBIN OanaHc (A1 U3yYEHHBIX PEAKIMii) IO MPEATIOKEHHBIM CXEMaM pEaKLii;

IIpOBOAUTH J'Ia60paTOpHI)IC OIIBITHI, MOATBCPIKAAOIINEC XUMHUYCCKUC CBOMCTBA OCHOBHBIX KJIACCOB
HCOPraHNM4CCKUX BCIICCTB,

IPOBOAUTH JJAOOPATOPHBIC OTIBITHI IO HOIYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BELIECTB: BOAOPOA,
KHCJIOPOJA, YIIIEKUCIIOTO ra3a, aMMHUaKa; COCTaBIIATh YPABHEHUS COOTBETCTBYIOIIMX PEAKLIMH.

BbIHyCKHI/IK MOJIYYMT BO3MOKHOCTD HAYYUTLCH:
COCTaBJIATH MOJICKYJIIAPHBIC U IMOJIHBIC HOHHBIC YPaBHCHUA 110 COKpaHIéHHBIM HOHHBIM YPAaBHCHHAM;

MIPUBOJUTH IIPUMEPBI PEAKLNI, TOATBEPKIAIOIIUX CYIIIECTBOBAHNE B3aUMOCBSA3H MEX/Y OCHOBHBIMH
KJIACCAaMH HEOPraHUYECKUX BEIIECTB;

MIPOrHO3UPOBATh PE3YJIbTAaThl BO3IEHCTBUS Pa3IMUHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOH peakiuy;

MIPOTHO3MPOBATH PE3YJIbTATHI BO3ICHCTBUS PA3IMUHBIX (DAKTOPOB HA CMEIIEHNE XHMUIECKOTO
paBHOBECHS.

IIPOrHO3UPOBATH XUMHUYCCKUC CBOMCTBA BEIIECTB HA OCHOBE MX COCTaBa 1 CTPOCHUA,

IIPOrHO3UPOBATH CIIOCOOHOCTD BCIICCTBA MPOABJIATE OKHUCIIUTCIBHBIC NJIK BOCCTAHOBUTCIIBHBIC
CBOMCTBA C y‘léTOM CTEIIEHEH OKHCIICHUS 9JIEMCHTOB, BXOAIIINUX B €0 COCTAaB,

BBIABJIATH CYIIECTBOBAHUE T€HETHYCCKOM CBSI3U MCXKAY BEIICCTBAMU B pAAY: IMIPOCTOC BEIICCTBO —
OKCHJ — Kucjorta/ TUAPOKCU — COJIb,

XapaKTCPHU30BaATb 0co0OKBIe CBOIiCTBA KOHOCHTPHUPOBAHHBIX CepHOﬁ M a30THOHU KHUCJIOT,

IIPHUBOJUTH IIPUMEPHI ypaBHeHI/Iﬁ peaKHHﬁ, JICXKAIMX B OCHOBEC IIPOMBIIITIICHHBIX CII0CO00B MOJIy4CHU A
aMMUaKa, cepHoﬁ KHCJIOTBI, UyI'YHA U CTaJIH;

OMHCHIBATh PUZNYECKUE U XUMHUUECKHUE MTPOLIECCHI, SIBISIOLIUECS YaCThIO KPYrOBOPOTa BEIIECTB B
MIPUPOJIE;

OpraHru30BbIBATb U OCYHICCTBJIATH ITPOCKTHI 11O UCCIICAOBAHUTIO CBOMCTB BCIICCTB, UMCIOIIIMX BAa>KHOC
IMPAKTUYICCKOC 3HAUYCHHC.



Coaepikanue NporpaMMsl
Paznen 1. MHoroo6pa3sue xumuieckux peaxkumii (15 4)

Krnaccudukarus XUMHYECKUX PEaKIIUi: PeaKkIuy COSAMHCHUS, PA3JIOKCHUS, 3aMEIICHIsI, 0OMEHa.
OKHCIIUTENHEHO-BOCCTAHOBUTEIbHBIEC peakinu. OKUCIUTENb, BOCCTAHOBUTEb, MPOIECCHl OKUCICHUS U
BoccTtaHoBJieHUsA. COCTaBlIeHUE YPABHEHUIN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA C IIOMOIIIBIO
METO/1a JIEKTPOHHOTO OajaHca.

TemnoBbie 3¢ (eKThl XUMUYECKUX peaKUil. DK30TEpPMUUYECKUE U SHIOTEPMUUECKHE PEaKIUU.
Tepmoxumuueckue ypaBHeHUs. Pacu€Tbl 10 TEPMOXUMUYECKUM YPABHEHUSM.

CKOpOCTh XMMHUECKUX peakuuil. @akTOpsl, BIUSIIONINE Ha CKOPOCTh XUMUYECKUX PEAKIIH.
IlepBoHaYanbHOE NPEACTABICHUE O KATAIU3E.

Oo6parumsie peakuun. [loHATHE O XUMHUYECKOM PaBHOBECHH.

XHWMHUYECKUE PEAKIUHU B BOJHBIX PACTBOPAX. DIEKTPOJIUTHI U HEANEKTPoInuThl. MoHbl. KaTHOHBI 1
aHUOHBIL. ['MapaTHas TeOpHUsl paCTBOPOB. DIEKTPOJIUTHUECKAS JUCCOIMALINS KUCIIOT, OCHOBAHHUI 1
couteid. CrraObie ¥ CUITbHBIE JIEKTPOIUThl. CTeTeHb nuccormaluu. Peakiiuu noHHOTO 0OMeHa. Y ClioBuUs
TEUEHHUs PEaKIIMii HOHHOTO 0OMEHa /10 KOHIa. XMMHUYECKHE CBOMCTBA O CHOBHBIX KJIACCOB
HEOPraHMYECKNX COCAMHEHUN B CBETE MPEACTABICHUM 00 3JIEKTPOTUTHIECKON TUCCOIMAIIAN 1
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX peakuusx. [TonsTue o ruaponuse coneu.

JdemoncTpaumu. [Ipumepsl 3K30- 1 SHIOTEPMUUECKUX peakinil. B3anMoielicTBre IMHKA C COJITHOW U
YKCYCHOM KHCJIOTaMH. B3anuMoielicTBrE rpaHyJIUupOBAaHHOTO IIMHKA U [IMHKOBOM MBUIH C COJITHOU
kuciotoi. Bzanmoneiicteue okcuna menu(Il) ¢ cepHoit KHCIIOTOM pa3HON KOHIIEHTPA ITUU TIPH Pa3HBIX
Temneparypax. ['opeHue yris B KOHIIEHTPUPOBAHHOM a30THOM KucoTe. ['opeHne cepol B
pacruiaBieHHoM cenutpe. McnbITanne pacTBOPOB BEUIECTB Ha ANEKTPUUYECKYIO POBOIUMOCTb.
JIBuKeHHEe HOHOB B AJIEKTPUYECKOM IIOJIE.

JlabopaTopHble onbIThI. 1. Peakiiuu oOMeHa MKy pacTBOPAMHU 3JIEKTPOIUTOB.

IIpakTuyeckue padorsl. 1. M3ydeHue BIUsIHUA YCIOBUM MPOBEACHUS XUMUYECKOM pEAKIIUK Ha €&
CKOpOCTb. 2. PellieHne 3KCrepuMeHTaIbHbIX 3a/1a4 10 TeMe «CBOMCTBA KUCJIOT, OCHOBAHUM U COJIEH Kak
ANIEKTPOJIUTOBY.

Pacuérnble 3a1aun. Berunciienus o TepMOXUMHYECKAM YPABHEHUSIM PEaKIIUil.
Pa3znen 2. Muorooopasue BemectB (46 4)

Hewmerannel. ['anorensl. [lonoxenne B IepuoAUYECKON CUCTEME XUMUYECKUX DJIEMEHTOB, CTPOCHUE UX
atomoB. Haxoxxzienue B npupoje. Puznuecknue 1 XMMUYECKHE CBONCTBA rajoreHoB. CpaBHUTENbHAS
XapaKTepUCTHKa rajioreHoB. [lomyyenue u npuMenenue rajnoreHoB. Xuop. PU3sndecKkue U XUMUIECKUE
cBoiicTBa xyopa. [Ipumenenune xnopa. Xnoposogopon. @usnueckue cBoiictsa. [lomyuenne. Consnas
kucinoTa u e€ conu. KauecTBeHHas peakius Ha XJ0pHJI-UOHBL. Pacno3HaBaHue XJIOpUI0B, OpOMHJIOB,
HUOJUIOB.

Kucnopon u cepa. IlonoxxeHue B nepuogMUeCcKo CUCTEME XUMUYECKUX 3JIEMEHTOB, CTPOCHHUE MX
atomoB. Cepa. Anorponus cepbl. Duznueckre U XuMudeckue cBoiictpa. Haxoxaenue B npupoie.
[Ipumenenune cepol. CepoBogopoa. CepoBogopoanas Kuciota u e€ conu. KauecTBeHHast peakius Ha
cynbua-uonsl. Oxeun cepri(1V). @usnueckue n xumudeckue cBoiictsa. [Ilpumenenue. CepHucras



kucnota u e€ conu. KauectBennas peakuus Ha cynbGuT-uonbsl. Oxcun cepbi(VI). Cepnas kucinora.
XuUMHYECKUE CBOMCTBA pa30aBI€HHON U KOHLIEHTPUPOBAHHOM CEpHOM KUCIIOThI. KauecTBeHHas peakius
Ha cynb(}aTHOHBL. XMMHUYECKHE PEAKLINH, JISKAINE B OCHOBE MOJIYYEHUSI CEPHON KUCIIOTHI B
IIPOMBIIIIEHHOCTH. [IpuMeHeHne cepHON KUCIOTHI.

A3oT u pocop. ITonokenne B mepuoANIECKOi CUCTEME XUMUYECKUX HIEMEHTOB, CTPOCHUE HX aTOMOB.
A30T, puznYecKre U XUMHUYECKHE CBOICTBA, MOJIydeHHe U puMeHeHne. KpyroBopoT a3oTa B mpupoze.
AmMMuak. @u3znueckre 1 XMMHYECKHE CBOMCTBA aMMHUaKa, MojaydeHue, npumeHenue. Coam aMMOHUS.
A3oTHas kuciora u €€ cBoiictBa. OKMCIUTENIbHbIE CBOWCTBA @30THOM KUCHOTHL. [lomydenue a3oTHoit
KHCJIOTHI B JIA0OPATOpUH. XUMHUECKUE PEAKIIHH, JISKAIIIE B OCHOBE MOJIyYCHUS a30THOM KUCIOTHI B
npoMbliIeHHOCTH. [Ipumenenne a3otHoM kucaoTsl. Cosiv a30THOM KUCIOTHI U UX IPUMEHEHUE.
A30THBIE y10OpEHMUSI.

®dochop. Amnorporust pocopa. Puznueckne u xumudeckue cpoiictsa Gocdopa. Oxcun hochopa(V).
®ochopnas kucnota u e€ conu. PochopHbie yI0OpeHHUS.

Yrnepon u kpemHuil. IlosoxeHne B NEpHOINIECKON CUCTEME XUMUYECKUX AJIEMEHTOB, CTPOCHUE UX
aToMOB. Yriepoa. Amotponus yriaepoja. usznyeckne 1 XMMUYECKHE CBOMCTBA YIIIEpOa.
Ancopbuus. YrapHslii ra3, cBoHCTBa U GU3NOJIOTUYECKOE JICHCTBUE HA OpraHU3M. Y TJIEKUCIIbIH ras.
VYronbHas kuciorta u e€ conu. KadectBeHHas peakius Ha KapOoHaT-uOHbBI. KpyroBopoT yrieposa B
npupojae. OpraHndeckre COeAMHEHUs yriiepo/ia.

Kpemuuii. Oxcua kpemuus(IV). Kpemuuenas kuciota u e€ conu. Crexno. LlemeHr.

Mertansl. [TonoxeHne MeTaI0B B EPHOJUUECKON CHCTEME XMMHUECKUX 3JIEMEHTOB, CTPOEHUE UX
aToMOB. Metaiuinueckas cBsizb. PU3MUYECKHE CBOMCTBA METAIJIOB. PsAl aKTHBHOCTH METAJIJIOB
(2TEKTPOXMUMUYCCKUHN PsIJT HANIPSDKEHUH METAIIIOB). XMMHYECKHE CBOMCTBA MeTauioB. OO0Iue crocoosn
nostyueHusi MetaysioB. CIijiaBbl METaJUIOB.

HlenquHe MmeTtaisl. Ilonosxkenue IICJI0YHBIX METAIJIOB B nepnozmquKoﬁ CUCTCMC, CTPOCHHUC UX
aTOMOB. HaXO}KI[eHI/IC B IIpHUpOac. dusnyeckne ¥ XMMHYECKHE CBOMCTBA MICJI0OYHBIX METAJIJIOB.
HpI/IMeHeHI/Ie ICJI0OYHBIX METAJIJIOB U UX COB,Z[I/IHGHI/II‘/'I.

[lenouyno3zemenbHbIC MeTALIBL. [10J10KEHNE IETOYHO3EMENIBHBIX METAJIOB B IIEPUOIUUECKON CUCTEME,
cTpoeHue ux aromMoB. Haxoxxienue B mpupoie. Maruuii 1 Kajablui, UX BaXXHEUIIINE COCTUHEHUS.
XKécTrocTh BOJBI U CLIOCOOBI €€ yCTpaHEeHHS.

Amomunnii. [Tonoskenue aTroMUHAS B Hepnozmqecxoﬁ CUCTEMC, CTPOCHHEC €TI0 aTOMA. Haxoxnenue B
IIpupoac. du3nyeckue U XUMMHUYSCKHE CBOMCTBA alllOMHUHUSL. HpI/IMeHeHI/Ie AJIFOMHMHUA. AM(bOTepHOCTB
OKCH A U THAPOKCHU A aJIFOMUHUSA.

Kenezo. [lonoxeHue xene3a B IEPUOIUYECKON CUCTEME, CTpOeHUE ero aroma. Haxoxaenue B
npupoze. PU3NUeCKue U XMMUYECKHE CBOMCTBA Kelle3a. BaxkHelle coeIMHeHus Keme3a: OKCUIBI,
ruapokcuabl u conn xkeneza(ll) u xxenesa(Ill). KauectBennsie peakiuu Ha nonsl Fe2+ u Fe3+

Hdemoncrpanun. ®u3nueckue cBoiicTBa ranoreHos. IlonydeHne xmopoBoaopoa U pacCTBOPEHHE €TI0 B
BoJie. AJUIOTpOIHBIE MOU(HKauU cepbl. OOpa31bl NPUPOAHBIX Cyab(hUI0B U cyabdaToB. [lomydenue
aMMMaKa U ero pactBopenue B Bojae. OOpa3ibl NPUPOIHBIX HUTPATOB U pochaToB. Mozaenu
KPUCTAJNTMYECKUX PEIETOK anMasa u rpadura. OOpasiibl IPUPOTHBIX KAPOOHATOB M CUIIMKATOB.
OO0pa31bl BaXXKHEHIINX COCTUHEHUN HATPHsI, KK, IPUPOJIHBIX COSIMHEHUIH MarHus, KajabIHs,
AIIOMHUHMS, PYJ JKene3a. BzaumoaeiicTBie MIEN0YHBIX, MIETOYHO-3EMENIBHBIX METAJIJIOB U ATFOMUHMUS C
BOoJOH. CKUraHue )kene3a B KUCIOPOJIE U XJIOPE.



JlaGopaTopHble onbITHI. 2. BeITecHEHNE rajloreHaMu APYT Apyra U3 pacTBOPOB UX COESAMHEHU. 3.
O3nakomiieHHE ¢ 00pa3LamMu cepbl U e€ MPUPOTHBIX coeaquHeHni. 4. KauecTBeHHbIE peakiuy Ha
cynbhua-, cyabUTH Cynb(haT-HOHBI B pacTBOpe. 5. BauMoeiicTBrue coieit aMMOHUS CO IIeJI0YaMu. 6.
KauecTBeHHas peakuus Ha yriieKuCIblil ra3. 7. KauectBeHHas peakuus Ha kapOoHaT-uoH. 8. M3yueHue
00pa3ioB MeTaiuioB. 9. B3anmoeiicTBre MeTamwioB ¢ pactBopamu cojieit. 10. O3HakoMIIeHHE CO
CBOMCTBAaMH U TPEBpALICHUAMHU KapOOHATOB U ruapokapOonaToB. 11. Iloxyuenue ruapoxcuaa
IIOMHHMS U B3aUMO/JICHICTBUE €T0 ¢ KUCI0TaMu U 1ienoyamu. 12. KayecTBeHHbIE peaKIiMi Ha HOHbI
Fe2+ u Fe3+.

IIpakTnuyeckune padorsl. 3. [losyueHue coasHON KUCIOTHI U U3ydeHUE €€ CBOICTB. 4. Pemenue
SKCIEPUMEHTAJIbHBIX 331a4 1o TeMe «Kucnopon u cepax. 5. [lonydyeHne ammuaka u U3y4eHUE €ro
cBOMCTB. 6. [lonyuenue oxcuaa yriaepoaa(IV) u nuzyuenue ero cBoiicts. PacrioznaBanue kapOoHartoB. 7.
Pemenue skcriepuMeHTaNIbHBIX 3a/1a4 10 TeMe «MeTaibl U UX COSAUHEHU».

Pacuérnble 3a5aun. Berunciienus 1o XMMHUYECKUM YPaBHEHUSIM Macchl, 00bEMa M KOJIMYECTBA
BEIIECTBA OJJHOTO U3 MPOTYKTOB PEaKIUH 10 MAacCe UCXOJHOIO BELIECTBA, 00BbEMY HIIU KOJINYECTBY
BEIIECTBA, COACPIKALLETO ONPEACTIEHHYIO JOJIO IPUMECEH.

Pasznea 3. KpaTkuii 0030p BaxHeidIuX OpranudeckKux Beuects (7 4)

[Ipeamer opranndeckoit xumun. Heopranmdeckue u OpraHM4eCKue COETMHEHMS. YTIepo] — OCHOBA
KH13HU Ha 3emiie. OCOOEHHOCTH CTPOEHHSI aTOMa YIJIEpOa B OPraHUYECKUX COCTUHEHUSX.

YrineBogopossl. [IpenensHbie (HaCHIICHHBIC) YIIIEBOAOPOAb. MeTaH, 3TaH, IPOIaH — MPOCTEUIITNE
MPEACTABUTENH TPEIETBHBIX YIIeBOA0POA0B. CTPYKTypHBIE (hOPMYJIBI YTIIEBOIOPOIOB.
['omonoruueckuit psa npeaenbHbIX YIIeBOAOpo0B. ['oMoiorn. dusnyeckrne U XMMUYECKHE CBOMCTBA
MpeAeTIbHBIX YIIIEBOA0POI0B. Peakiuu ropenus u 3amenienus. HaxoxxaeHne B mpupoie mpeaeTbHbIX
yriieBo10opoioB. [IpumeHeHue meTaHa.

HenpenenbHabie (HEHACHIIIEHHBIC) YIIIEBOA0POIbI. DTHUICHOBBINA Pl HEMPEACTbHBIX YTIIEBOI0POIOB.
OtwiieH. Pu3nyecKkue U XMMUYECKHE CBOMCTBA TWIeHa. Peakuus npucoenuHenus. KauecTBeHHbIe
peaknuu Ha 3TuieH. Peakmus nonmumepusanun. [Tonumatunien. [Ipumenenue sTuneHa.

ALIETUJICHOBBIN P/l HEMPEIETIbHbBIX YIiIeBO10poa0B. AnieTtuieH. CBoiicTBa anetuieHa. [I[pumenenue
aleTHIEeHa.

[IpousBoaubie yriaeBoaopoaoB. Kpatkuit 0630p opraHMuecKUX COSIUHEHUI: 0JJTHOATOMHBIE CITUPTHI
(MeTaHoI1, 3TaHOT), MHOTOATOMHBIE CITUPTHI (ITHJICHTIIMKOJIb, TIMLIEPHH), KApPOOHOBBIE KUCIOTHI
(MypaBbHHasl, YKCYCHAs), CIOXKHBIE d3QUPHI, dKUPBI, YTICBOABI (TJII0K03a, caxapo3a, Kpaxmall,
LEJUTI0I03a), AMUHOKHUCIIOTHI, Oenku. Posib 6eTKOB B OpraHu3Me.

IToHsTHE O BEICOKOMOJIEKYJISIPHBIX BellecTBax. CTpyKTypa MOJMMEPOB: MOHOMED, MOJIUMED,
CTPYKTYPHOE 3B€HO, CTENEHb NOIMMepHU3aluu. [lonaTHIIeH, NOIUNIPONIIEH, TOJUBUHIWIXIOPU.

IleMOHCTpaIII/II/I. Mogenu MOJICKYJI OPraHUYCCKUX COCIUHEHHUH. FopeHI/Ie YrJIeBOAOPOAOB U
06Hapy>KeHHe MMPOAYKTOB UX TOPCHUS. HonyquI/Ie stmiieHa. KauecTBeHHBIS PCaKIn Ha 3TUJICH.
PaCTBOpCHI/IC 9THUJIOBOTI'O CIIUpPTAa B BOJC. PaCTBOpeHI/Ie TJmMnaepruHa B BOAC. HOHY‘I@HI/IC 1 CBOICTBa
YKCYCHOﬁ kucinoTel. MccienoBanue CBOMCTB JKUPOB: paCTBOPHUMOCTDH B BOJIC U OPTaHUYCCKUX
PaCTBOPUTCIIAX. KauecrBennas pCaKuus Ha TJIFOKO3Y U KpaxmalJl. O6p213]_lbl U3IEIUN U3 MOJINOTUIICHA,
TMOJIMITPOITUIICHA.



TemaTn4eckoe IJIAHUPOBaHHUE

No

n/n

Ne B

TEME

Tema ypoka

JlaTa

Koppexk-

s

Bupn, popma
KOHTPOJIA

Pasznen 1. Muoroo6pasue xumnueckux peaxkuuii (15 u)

Tema 1. Knaccupukanus xummnyeckux peaxkuui (6 1)

1

OKHUCIINUTEIILHO-
BOCCTAaHOBUTEJbHBIE
peaxIuu.

OKHUCIINUTEILHO-
BOCCTAaHOBUTEJbHBIE
peaxIuu.

TennoBoii a3 dext
XUMHYECKUX PEAKIIUH.

CKOPOCTh XMMHUYECKUX
peaKui.

[IpakTnueckas pabora
1. 3yuyenue BIUSHUS
YCJIOBUM MPOBEACHUS

XUMHUYECKON peaKiuu
Ha €€ CKOPOCTb.

Texymui, I1P

OO6parumbie u
HEeoOpaTuMbIe
peakmuu. [ToHsTHE O
XUMUYECKOM
PaBHOBECHH.

Tema

2. X¥uMH4YecKue peakimum B BOJ

HBIX pacTBopax (9 4)

CymHocTs nporiecca
ANEKTPOJIUTUYECKOI
JMICCOLIMAIUU.

Juccoumanuys KUCIoT,
OCHOBaHUH U COJIEH.

Cna0ble U CUIILHBIE
JJIEKTPOJIUTHI.
CreneHb
JIACCOIIMAIIHAH.

Texymuit, c/p
«Q1»

10

Peakuuu noHHOTO
oOMeHa U YCJIOBHUA UX
IIPpOTCKaHUA.

JIO Nel. Peakiun
oOMeHa MeX Iy
pacTBopaMu
AJIEKTPOJIUTOB.

[11 ]

5|

XUMHUYECKUE CBONCTBA ||




OCHOBHBIX KJIaCCOB
HEOPraHU4YECKUX
COCJIMHEHUH B CBETE
MpeaCTaBICHU 00
BIEKTPOJIUTUYECKON
Jucconuanuu 1
OKHCIIUTEIBHO-
BOCCTAaHOBUTCIIbHBIX
peaKusx.

|| I'maponus coien. ||

13

[IpakTnueckas pabora
2. Pemenue
IKCIIEPUMEHTATLHBIX
3a7a4 1o TeMe
«CBOMCTBA KHCIIOT,
OCHOBAHUI U COJICH
KaK 3JICKTPOJUTOBY.

Texymui, I1P

14

O06001menue mo TeMam
«Knaccudukanus
XUMHUYECKUX PEAKIIUI»
"

«XuMu4eckue
peakiuu B BOAHBIX
pacTBopax».

15

KonTtponbHas padoTa
Ne 1 mo Temam
«Knaccudukarus
XUMHUYECKUX PEAKITUI»
U «XHMHYECKHE
peaKIuu B BOJHBIX

pacTBOpax».

TeMmaTnaecku,
K/p

Pa3znen 2. Muorooopasue Bemectsn (46 4)

Tema 1. I'asiorennl (5 4)

16

[TomoxxeHne rajJoreHoB
B MEPUOTUICCKOM
Ta0JIMIIC ¥ CTPOCHUE
ux aroMoB. CBOMCTBA,
MOJIy4YeHUE U
MIPUMEHEHHE
rajioreHoB.

17

Xnop. CBoiicTBa u
MIPUMEHEHHE XJIOpa.

JIO Ne2. BriTecHeHHE
rajoreHaMu Apyr
Jpyra U3 pacTBOPOB UX
COEIUHEHHI

[ 18 |

3

|| XJI0pOBOIOPOI: || ||




MOJYyYeHHUE U
CBOMCTBA.

19

Conguag KAciioTa u e€é
COJIN.

20

[IpakTuyeckas pabora
3. IlonyyeHue coystHOM
KHCJIOTBI U U3YUCHUC
€€ CBOMCTB.

Texymuii, [TP

Tema 2. Kucaopon u cepa (8 u)

21

[Tonoxenne
KHCIIOPO/ia U CEPHI B
MEPUOINYECKOMN
CUCTEME XMMHUYECKHX
JJIEMEHTOB, CTPOEHUE
UX aTOMOB.
Amnotponus cepsl.

JIO Ne3.
O3HAaKOMJICHHE C
o0Opasmamu cepbl U e€
IIPUPOIHBIX
COEIUHEHU.

Tekymui, Tect
«["anoreHu»

22

CBolicTBa 1
MIPUMEHEHHE CEPBI.

23

CepoBoaopos.
Cynbhusl.

24

Oxkcun cepsr (IV).
Cepnucras KHCIIOTa U
€€ couu.

25

Oxkcun cepsr (VI).
CepHas xucioTa u eé
COJIH.

JIO Ne4.
KauectBennsie
peakuuu Ha cyabpui-,
cynbGuT- 1 cynbdar-
HOHBI B pacTBODE.

26

OkucinurenbHbIe
CBOMCTBA
KOHIIEHTPUPOBAHHOM
CEpPHOM KUCIJIOTBHI.

27

[IpakTuueckas pabora
4. Pemenne
JKCIIEPUMEHTAIIbHBIX
3aJ1a4 110 TEME
«Kucnopon u cepay.

Texymuii, ITP

28

Pemenue pacu€THbIX
3a/1a4.




Tema 3. Azor u ¢pocdop (9 9)

29

IlonoxxeHue a3ora u
docdopa B
MIEPUOINYECKON
CHCTEME XMMHYECKUX
3JIEMEHTOB, CTPOCHHUE
HX aTOMOB. A30T:
CBOMCTBA U
MIPUMEHEHUE.

Tekymui, Tect
«Kucmopoa n
cepa»

30

AmMmuak: Gpusnaeckue
U XUMHYECKHE
CBOMCTBA, MMOJy4CHUE
U IPUMEHEHUE.

31

[IpakTnueckas pabora
5. [lony4yenue
aMMHUaKa 1 U3yuCHUeC
€ro CBOWCTB.

Texymuii, [TP

32

Conu aMMOHMS.

JIO Ne5s.
Bzanmoneiicteue
CoJIeli aMMOHHS CO
IIEJIOYaMH.

33

A30THas KHCIO0TA:
CTPOCHHE MOJIEKYJIBI,
CBOMCTBA
paz0aBIICHHOM a30THOM
KHUCJIOTEL.

34

CBolicTBa
KOHIICHTPUPOBAHHOM
a30THOM KHUCJIOTHI.

35

Comnn a30THOH
KHACJIOTHL. A30THEIE
yoopeHusl.

36

docdop: amutoTponus,
cBolicTBa Gocdopa.

37

Oxcup pochopa (V).
®docdopnas kucioTa u
e€ comm. DocdopHbIe
ynoopeHus.

Tema 4. Yruepon

" KpemHui (9 1)

38

ITonoxxenue yraepona
U KpEMHHUS B
MIEPUOIUYECKON
CUCTEME XUMHUYECKUX
JJIEMEHTOB, CTPOEHUE
UX aTOMOB.
Annorponus

yriiepoa.

Texkymuii, Tect
«A3sor n

dochop»




39

XHUMHUYECKHE CBOUCTBA
yriaepoaa. AxcopOrusi.

40

VYrapHslii ras:
CBOIiCTBA,
¢dusHoIOrNYecKoe
NEUCTBUE.

41

VTrIeKucelii ras.

VYronpHas KUCIIoTa U
e€ cosmn. Kpyrosopor
yIJIepo/ia B PUpPO/IE.

JIO Ne6. KauecTBeHHas
peakuus Ha
YIJIEKUCIIBIN Ta3.

JIO Ne7. KauecTBeHHas
peakius Ha KapOoHaT-
HOH.

42

[IpakTnueckas pabora
6. [Tomyuenue okcuaa
yraepoaa (IV) u
HU3y4YE€HHUE €r0 CBOMCTB.
Pacno3naBanue
KapOOHATOB.

Texymui, I1P

43

Kpemuuii u ero
coequuenus. CTeKIo.
Llemenr.

44

Pemenue pacu€THbIX
3a/1a4.

45

O06001IeHne 10 TeMe
«HemeTtamiey.

46

KontponbHas padoTa
Ne 2 o Teme
«HemeTabDy.

TeMmaTnuecku,
K/p

Tema 5. Mertasn (1

54)

47

ITonosxenne MeTaJIoB
B IIEPUOAUYECKOM
CHUCTEME XMMHUUYCSCKHUX
3JIEMEHTOB.
dusznyecknue CBOMCTBA
MeTamnoB. CriaBel
METaJJIOB.

JIO Ne8. Uzyuenue
00pa3Il0B METAJIOB.

48

Haxoxnenue
METaJJIOB B IPUPOJIE U
o01ue crnoco0bI UX




| momyuenus.

49

XMUMHYECKHE CBOUCTBA
METAJIJIOB.

JIO Ne9.
B3aumopeiicterue
METaJIJIOB C
pacTBOpamu COJIEH.

50

IllenoyHble METATIBI:
HaxO0XJICHUE B
npupoje, puznueckue
1 XUMHYECKHE
CBOICTBA.

Tekymui, Tect
«OO0u1as
XapaKTEPHUCTHKA
METaJUIOB)

51

Oxcuapl 1
TUIPOKCHUTBI
MIETOYHBIX METAJIOB.
[IpumeHeHne
[IETOYHBIX METAIIOB.

52

Marnwnit n
IEeJIOYHO3EMEILHEIE
METAJIIbI: HaX0XKJICHUE
B MPUPOJIE,
dbuzuveckue u
XHUMHUYECKHE CBOMCTBA.

53

Kanpnuit u ero
COEIMHEHHUS.
JKEcTKOoCTL BOALI U
CIIOCOOBI €&
YCTpaHCHHS.

JIO Ne10.
O3HakoMJIEHHE CO
CBOMCTBaMH U
MpeBpaICHUSIMU
KapOOHATOB U
TUAPOKApOOHATOB.

54

ANOMUHHAI:
HaXOXKIEHUE B
MPUPO/JIE, CBONCTBA
AJTIOMHHUS.

Tekymuii, Tect
«lllemounkie u
IEJI0YHO-
3eMeJIbHbIC
METaJLTbI»

55

AmboTepHOCTh OKCHIA
Y THIPOKCH]IA
ATIOMUHHUSL.

JIO Nell. ITomyuenune
TUIPOKCHUIA
aJIIOMUHUS 1
B3aHMO/JICHCTBUE €0 C
KHCJIOTaMHU U
IIeI0YaMU.




56

10

Keie3o: HaxoxIeHUE
B IIPUPOJIE, CBOMCTBA
J)KeJesa.

57

11

CoennHeHn Xees3a.

JIO Nel2.
KauecTBennnie
peaKury Ha UOHBI
Fe2+ u Fe3+

58

12

[IpakTuyeckas pabora
7. Pemmenue
IKCIIEPUMEHTATLHBIX
3a7a4 10 TeMe
«MeTamisl 1 UX
COEUHEHUS.

Texymwuii, [TP

59

13

Pemrenne pacy€rabIx
3ajad.

60

14

O06001IeHne 1Mo TeMe
«MeTtanib».

61

15

KonTtponsHas paborta
Ne 3 o Teme
«MeTamiby.

TemaTtndeckui,
K/p

Paznea 3.

Kparkuii 0030p BaxkHeIIMX OPraHu4ecKux

BemecTB (7 1)

62

Opranuueckasi XuMusl.
Knaccuduxkanus
OpPraHUYECKUX
COECIUHEHU.

63

Hrtorosasa
KOHTpOJIbHAs paboTa.

HTorossIii, TECT

64

[Ipenenvubie 1
HeTIpe/ICIIbHBIC
YTIIEBOIOPOIBI.

65

Kucnoponaconepsxamue
OpraHUYeCKHe
COEIUHEHHUS.

66

AMMHOKHCJIIOTHI.
benku. [Tonumepsr.

67

O060011IEHHE IO TEME
«Kpatkuit 0630p
Ba)KHEHUIITUX
OpPraHUYECKUX
BEIIICCTBY

68 ||

a,

69 ||

70 ||

)







