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PaGouas mporpamMma o XuMuun 9 Kilacc BKITFOYAET CIIEAYIOIINE pa3/Iebl:

* TUTAHUPYEMBIE PE3yIbTaThl OCBOCHHUS YIeOHOTO MpEeIMeTa;

* COJIepKaHKUe yUYCOHOTO TIPEAMETA;

* TEeMaTUYECKOE TUIAHUPOBAHHUE C YKa3aHUEM KOJIMYECTBA YACOB, OTBOAMMBIX HA OCBOCHUE KaXI0H TEMBbI

* TIPUJIOKEHHE.

Pabouas nporpamma pa3paboTaHa B COOTBETCTBHUH:

denepanbHOTO rOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHIapTa OCHOBHOT'O OOIIET0 00pa3oBaHus,
YTBEPKACHHOTO MprKa3oM MuHucTepcTBa oOpazoBanus u Hayku PD ot 17 nexadps 2010 roga Nel1897, u
BHECEHHBIMHU B HETO M3MEHEHUSIMH (IpuKa3 MuHuctepcTBa oopasoBanus u Hayku PO ot 29.12.2014
Nel644, npuka3z MunncrepcTBa oOpa3oBanust u Hayku PO ot 31.12.2015 Ne1577), na 6aze

MIPOTpaMMBI OCHOBHOTO 00IIIeT0 00pa3oBaHUs 10 XUMHUH (0a30BBIH YPOBEHB) H aBTOPCKOI

mporpammer: O.C. 'abpuensaa, A.B. Kynosoit . Xumus. Pabodne nporpamMmel.

[IpenmerHas smuus yueouukos O. C. 'abpuensna, U. I'. Octpoymosa, C. A. CriankoBa. 8—9 Kkjacchlr:
yueOHoe nocodue st ob1eodpa3oBarenbHbix opranuszanuii / O. C. 'abpuensH, C. A. CnangkoB — M.:
[Ipocsemenue, 2020.

IlnanupyemMsle pe3yjbTAThl 0CBOCHHS 00YYAIOIIMMHCS
OCHOBHO0i100pa30BaTe/1bHOI NPOrPaAMMbI OCHOBHOT'0 00111er0 00pa3oBaHus 110

KYpCY

«XuMu 9 KjIace»

1.1. JInuyHOCTHBIE pe3yabTaThl OCBOEHHSI OCHOBHOW 00pa30BaTeIbHOUITPOrpaMMBbI:

*B IEHHOCTHO-OPUEHTALMOHHOMN c(epe — YyBCTBO FOPJOCTHU 32 POCCUICKYIO XUMUYECKYIO HAYKY,
T'YMaHHU3M, OTHOILLIEHUE K TPYy, LIEJICYCTPEMIIEHHOCTb;

*(hopMupoBaHKe IIEHHOCTH 3I0POBOTO M 0€30macHOro o0pa3a KU3HHU; YCBOCHHE MTPaBUII
WHIUBUIYAIbHOTO U KOJIJIEKTUBHOTO O0€30MacHOTO MOBEICHUS B UPE3BBIUYAHHBIX CUTYAITUSX,
YTPOXKAIOUIUX JKU3HU U 3J0POBBIO JIIOJIEH;

*B TpylnoBOoM cepe — TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY JayibHEHIel o0pa3oBaTelbHOM
TPaeKTOpUH;
*B IO3HABATENbHOM (KOTHUTHBHOM, HWHTEJUIEKTyalbHOH) cdepe — yMEHHE YIpaBlsATh CBOEH

IMO03HABaTEILHOMN JACATCIIBHOCTBIO.

*(hopMUpOBaHME OCHOB SKOJIOTUYECKOHN KYIbTYpPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
9KOJIOTMYECKOT0 MBILUICHUS, PA3BUTHE OIBITA SKOJIOTMYECKH OPUEHTHPOBAHHOM pedIeKCUBHO-

OHGHO‘IHOﬁ u HpaKTH‘ICCKOﬁ ACATCIIBHOCTHU B ) KU3HCHHBIX CUTYyallHUsAX.

1.2. Meramnpeamertnbie pe3ynbTarsl ocBoeHus OOIT



MeTtanpeameTHble pe3yibTaThl, BKIOYAIOT OCBOCHHBICOOyUaIOITUMUCS

PeryasituBubie YY1
Obyuarowuiics cmodicem:
1. camocmosmenvho onpedenams yeau 00yyeHuUs, CMasumy U opmMyaUpo8ams HOBble 3a0a4UE

yll€6€ U NO3HABAMENbHOLL ()eﬂmeﬂbnocmu, paseueant MOmuebl U UHmMepecsvl ceoell
NO3HABAMENbHOUOEIMEIbHOCHIU:

. AHATM3UPOBATH CYIIECTBYIOIIUE U IJIAHUPOBATH Oynymire o0pa3oBaTelIbHBIC PE3YIIbTATHI,

. UIECHTU(OUIIMPOBATH COOCTBEHHBIE MPOOJIEMBI M ONIPEACIIATH IIIaBHYIONPOOIIEMY;

. BBIJIBUTaTh BEPCUHM PEIICHUS MpoOJieMbl, (QOPMYIMpPOBaTH THUIOTE3bl, MPEIBOCXHUIIATH
KOHEUYHBINPE3yJIbTaT;

. CTaBUTh 1IeJIb JCSATEIBHOCTM Ha OCHOBE OMNPEAeICHHOM TPOOIEeMbl HMCYIIECTBYIOLIUX
BO3MOKHOCTEH;

. dbopmyIupoBaTh YIEOHBIC 3a/1aUM KaK IIaru JOCTHKEHHS TTOCTABJIICHHOMN EJH JIeITeIbHOCTH;

. 000CHOBBIBATH 1I€JIEBbIE OPUEHTUPHI U IPUOPUTETHI CCHUTKAMU Ha [IEHHOCTH, YKa3bIBas U

000CHOBBIBAs JIOTUYCCKYIO ITOCTICA0OBATCIIBHOCTHIIAIOB.

2. camocmosimenbHo NIAHUPOBAMb NYMu OOCMUICEHUS. Yellell, 8 MOM YUCIe ANbIMePHAMUBHbLe,
OCO3HAHHO 8bIOUPamb Hauboee 3¢hghekmuevie cnocoObL peuteHuss YeOHbIX U NO3HABAMEIbHBIX
3a0au:

. OTpeeATh HEOOXOAUMbIE NEHCTBHE(s) B COOTBETCTBUM C y4e€OHOW W IO3HaBaTEIbHOU
3a/la4eil U COCTABIAThH AJITOPUTM MXBBIIOJHEHUS;

. 00OCHOBBIBaTh U OCYIIECTBIIATH BBIOOp Hanbosee 3 (HEeKTUBHBIX CIOCOOOB pelIeHns y4eOHbIX
Y TIO3HABaTEIbHBIX33/1a4;

. OTIpeAEIATE/HaXOJUTh, B TOM YHCJIE U3 NIPEAJIOKEHHBIX BAPUAHTOB, YCIOBUS JUI BBINOIHEHUS
yueOHOM 1 TT03HaBaTelbHON3adauu;

. BBICTpAauMBaTh JKU3HEHHBIE IUJIaHbl Ha KpaTKOCpO4YHOe Oynyiiee (3asdBiATh LIEJEBbIE

OPHUCHTHUPLBI, CTAaBUTH AaJCKBATHBIC WM 3aJladid W Ipeajiaratb I[eﬁCTBHH, YKa3bIBasn
000CHOBBIBAs JIOTUYCCKYIO HOCJ'IC)IOB&TCJIBHOCTI:HI&FOB);

. BBIOMPATh M3 MPEUIOKEHHBIX BAPHAHTOB M CaMOCTOATENbHO HMCKAThCPEACTBA/PECYpChl IS
peLeH s 3a/1a4n/JOCTHKEHHUSIIETIH;

. COCTaBJIATH IUIaH pPeLIeHUs MpoOaeMbl (BBIIIOIHEHUS TPOEKTA, TPOBEACHUS UCCIIET0BaHNUA);

. OIpeIeNIATh OTEHIUAIbHbIE 3aTPYAHEHUS NP pelICHUH y4eOHOM 1 MO3HaBaTeIbHON 3a1a4H
Y HaXOJIUTh CPEACTBA IS NXYCTPAHEHNS,

. OIMCHIBATh CBOW OMBIT, OQPOPMIISiSL €ro JUIsl Mepeladyd APYTUM JIIOIIM B BUAETEXHOJIOTUU
pEIIeHNs TPAKTUYECKUX 3a7a4 ONPEICICHHOIO KJIacca;

. IUTAHUPOBATh U KOPPEKTUPOBAThH CBOIO MHIMBUAYAIbHYI000pa30BaTEIbHYIO TPACKTOPHIO.

3. coomHnocums ceou Oelicmsus ¢ NAAHUPYEeMbIMU Pe3VIbMAmamMu, 0CYWecmeisams KOHmpolb
ceoell 0essmeNbHOCMU 8 NPoYecce OOCMUNICEHUS pe3yTbmamad, Onpeoeiims Cnocoobl Oeliucmautll 6
PAMKAX npeosioHCeHHbIX YCA08UIL U MPedO8anUll, KOPPEeKmupo8ams c80U Oeticmeus 6
COOMBemMcmauY ¢ U3MEeHAIOWENCACUMY ayuel:

. OIIPEAEIATH COBMECTHO C IIEAArOTOM M CBEPCTHUKAMU KPUTEPHUILIIAHUPYEMBIX PE3Yy/IbTaTOB
U KPUTEPUH OLIEHKHU CBOEH yueOHOIIeATEIbHOCTH;



. CUCTEMAaTHU3UpOBaTh (B TOM YHCJE BHIOMpATh NPUOPUTETHBIE) KPUTEPUU IUIAHHPYEMBIX
pPe3yIbTATOB U OLIEHKU CBOCHICSTEIIbHOCTH;

. OTOMpaTh HMHCTPYMEHTHI Ui  OLICHHBaHHs CBOCH  JEATENBHOCTH, OCYIIECTBISThH
CaMOKOHTPOJIb CBOCH JIESITEIbHOCTH B PAMKAaX MPEIOKEHHBIX YCIOBHI UTPeOOBaHU;

° OLCHUBATh CBOKO HACATCIIBHOCTb, APrYMCHTUPYS IMNPUYUHBI JOCTUKCHHUA HIIMOTCYTCTBHUA
IUIAHUPYEMOTOpe3yIIbTaTa;

* HaxXOJUTb JOCTATOYHBIC CPCACTBA JIS BLIITOJHCHHA y‘-Ie6HBIX HeﬁCTBHﬁ B I/I3MeH$IIOH_[eI\/JIC$I
CHUTYallU¥ W/WIH IPH OTCYTCTBHU IIAHUPYEMOTOpe3yJIbTaTa;

. paboTasi 0 CBOEMY ILIaHY, BHOCHTh KOPPEKTHBBI B TEKYLIYIO JCSTEILHOCTh Ha OCHOBE
aHaimm3a W3MCHCHUM CUTyalluu JJId TOJYUCHUSA 3aIllJITaHUPOBAHHBIX XAaPaAKTCPHUCTHUK
MPOAYKTa/pe3ynbTaTa;

. YCTAHABJIMBATL  CBSA3b  MEXIY IIONYYEHHBIMU  XapaKTCPUCTUKAMU  IPOAYKTa U
XapaKTePUCTHKAMH TPOIIecca JCATSIBHOCTH H 10 3aBEPLUICHHH IESTSIbHOCTH MPEJiarath
HU3MCHCHUC XapaKTCPUCTHK mponecca JJISL IMMOJIy4CHUA YIYUHICHHBIX
XapaKTEPUCTUKIIPOIYKTA,

. CBEPSATh CBOM JICUCTBUS C LICNBIO H, TPU HEOOXOAUMOCTH, UCIIPABIISATHOIIHOKH
CaMOCTOSITEIILHO.

4, oyerueantb npasuslbHOCNb 6blNOJIHEHUA y’{€6HOﬁ 300&'{“, cobcmeenHble 803MONCHOCMUEE

pewenus:

. OIpesieNATh KPUTEPUH NPAaBUIBHOCTH (KOPPEKTHOCTH) BHIMOIHEHUS yueOHONH3a1auu;

. AQHAIN3UPOBAaTh M OOOCHOBBIBaTb INPUMEHEHUE COOTBETCTBYIOLIEIO WHCTPYMEHTAPUAILIA
BBINOJIHEHUS yueOHO3a1auH;

. CBOOOJHO MOJIB30BATHCS BRIPAOOTAaHHBIMU KPUTEPUSMU OLIEHKH U CAMOOIICHKHU,UCXO/1sl U3 LIEIH
U UMEIOLINXCS CPEJICTB, pa3inyasi pe3yabTaT U CllocoObl IeHCTBUM;

. OLICHUBATh MPOIYKT CBOEH AEATEIbHOCTHU O 3a/JaHHBIM H/UIMCAMOCTOSATEIBHO ONpPEAeTIEHHBIM
KPUTEPUSAM B COOTBETCTBUU C LIEIBIOJEATEILHOCTH;

. 000CHOBBIBaTh JOCTHKMMOCTh L€JIM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLEHKH CBOMX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEIITHUXPECYPCOB;

. ¢uKcHpoBaTh U AHAIU3UPOBATH IMHAMUKY COOCTBEHHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB.

5. 81a0emsv 0CHOBAMU CAMOKOHMPOJISl, CAMOOYEHKU, NPUHAMUSL PeueHULl UOCYUeCEeHUs
0CO3HAHHO20 8b1OOPA 8 YUEOHOU UNO3ZHABAMENbHOLUL:

. HaOJII01aTh M aHAJTU3UPOBATh COOCTBEHHYIO YUYEOHYIO M MO3HABATENbHYIOJCITEIBHOCTh U
NEeSTeNIbHOCTD IPYruX 00y4aroluXcs B IPOLIECCEB3aMMOITPOBEPKY;

. COOTHOCHUTH pEaJbHblE U IUIAHUPYEMbIE pPE3yJIbTaThl WHAMBUIYaIbHOHOOpa3oBaTeIbHOM
JESATENIBHOCTH U J€NIaThBBIBOIBI;

. PUHUMATH pPelIeHUe B y4eOHOM CUTyalli U HECTH 3a HETOOTBETCTBEHHOCTH;

. CaMOCTOSITENIEHO OIPENEIIATh MPUYUHBI CBOETO yCIeXa UM HeycleXa U HaXOAUTh CIIOCOObI
BBIXO/Ia U3 CUTyallUMHEYCIeXa;

. PETPOCTIEKTUBHO ONPENENATh, Kakue ACHCTBHS IO pEIICHHUI0 Y4eOHOW 3ajauu WiH
napamMeTpsl 3THX JCWCTBUH NpPUBENM K TMOJYYEHHIO HMEIOLIErocs MNpOoayKTayuyeOHO
JESITEIIbHOCTH;

. JNeMOHCTPUPOBATh  MPHUEMBl  PETYISALUH  MCUXO(PHU3UOIOTHUECKUX/  AMOIMOHAIBHBIX

COCTOSIHMH Juisi  AocTkeHus dd@dekra yCrmokoeHHs (YCTpaHCHHsI AMOIMOHAIBHON
HaNpsOUKEHHOCTH), A(¢eKTa BOCCTAHOBICHHUS (OCIA0JIEHUS TPOSBICHUNA YTOMJICHHSA),
s dekra akTuBH3AHH (TOBBIIICHHSI ICUXO(PU3NOTOTHIECKOUPEAKTUBHOCTH).



Ilo3naBaTeabubieY Y /:

Obyuarowuiicacmodicem:

1. onpedenamo nonamus, cozoasams 0000ujeHUs, YCMAHABIUBAMb AHAO2UU, KIACCUDUYUPOBAMDb,
CaMOCMOAMeNbHO 8bIOUPAMb OCHOBAHUS U KpUmMepuu 01 Kiaccu@urkayuu, yCmanasiueams NpUYUHHO-
Cle0CmBeHHble C53U, CHMPOUMb JIO2UYECKOE PACCYAHCOeHUe, YMO3AKIIOUeHUe (UHOYKMUBHOE,
0e0yKmugHoe, no aHaiocul) u 0e1amvbeblo0bl:

*I1010MpaTh CJI0BA, CONOYNHEHHBIE KIIIOYEBOMY CJIOBY, OIPEIECISAIONINE €0 IPU3HAKY U CBOMCTBA;

*BBICTPaMBaTh JJOTHYECKYIO LIETIOYKY, COCTOSIIYIO U3 KJIFOUEBOTO CJI0BA U CONOAYNHEHHBIX €MY CIIOB;

*BBIJICIISTH OOIIMM MPU3HAK ABYX WM HECKOJIBKUX IPEIMETOB UJIH SIBJICHUI U 00BSACHATHUX CXOJICTBO;

*00BbEIMHATh TPEAMETHl W SBJICHUS B TIPYNIbl 110 ONPEAEIEHHbIM IpU3HAKAM, CpPaBHUBATh,
KjJaccu(uuupoBaTh U 0000IIaTh (aKThl MIBJIEHUS; ¢ BBIICIATH SBIEHUE M3 O0OLIero psjaa
JIPYTUXSBICHUN;

*OIPEEIIATh OOCTOSATENBCTBA, KOTOPBIE MPEAIIECTBOBAIN BOZHUKHOBEHUIO CBA3UMEXKTY SBICHUSAMH,
U3 3TUX OOCTOSATENBbCTB BBIAEIATH OINpPENEISAIONINE, CIOCOOHbBIE OBITh IPUYMHON JAHHOTO SIBIECHUS,
BBISIBIIATH IIPUYUHBI U CIEACTBUS SBJICHUN;

*CTPOUTDH PACCYKIEHHUE OT OOLINX 3aKOHOMEPHOCTEM K YACTHBIM SIBJICHUSIM U OT YACTHBIX SIBJICHUH K
00IIMM3aKOHOMEPHOCTSM;

*CTPOUTH PACCYXkJICHHE Ha OCHOBE CpPaBHEHHS NMPEAMETOB M SIBICHUMN, BBIJIENSIS MPU 3TOM 00IIHe
MIPU3HAKY;

*M3JaraTh NOJYyYEHHYIO HH(OPMALINIO, UHTEPIPETUPYS €€ B KOHTEKCTE peliaeMon3aiauy;

*CaMOCTOSITEIIbHO YKa3bIBaTh Ha MH(OPMAINIO, HYKIAIOLIYIOCS B IPOBEPKE, ITpeularaTbu MIPUMEHSTh
croco0 MpOBEPKHU J0CTOBEPHOCTUHUH(POPMALINY;

*BepOAIN30BaTh YMOLMOHAIBHOE BIIEYATICHNE, OKa3aHHOE HA HErOMCTOYHUKOM,;



OOBSICHATH SIBIICHHS, MPOIECCHI, CBSI3M M OTHOIICHHMS, BBISBISIEMbIC B XOJ/€ IMO3HABATEIHLHON U
UCCIIEIOBATEIILCKON JACATEIBHOCTHU (TIPUBOJUTH OOBSICHEHUE C U3MEHEHUEM (POPMBI
MIPEJICTABICHHUS; OOBSICHSTD, JCTATU3UPYS WIH 000011ast; 00BACHATH C 33JJAHHON TOYKU3PEHUS);
*BBISIBJIATh M HA3bIBATh MPUYWHBI COOBITHUS, SBICHUS, B TOM YHCJIE BO3MOXXHBIE /HanOolee
BEPOSITHBIC TMPUYMHBI, BO3MOXKHBIC ITOCIECACTBUS 33JaHHOW TPUYHHBI, CaAMOCTOSTEILHO
OCYIIECTBIISISI IPUYNHHO-CIICICTBEHHBIaHATN3;

eJIeTIaTh BBIBOJI Ha OCHOBE KPUTHYECKOIO aHAIW3a Pa3HBIX TOYEK 3pEHUS, MOJITBEPKIATh
BBIBOJ]

COOCTBEHHOI apryMEeHTAIMEH WIH CAMOCTOSTEIIEHO TTOTyYCHHBIMUJAHHBIMHU.

2. co30aeamv, NPUMEHAMb U NPeodPA308b18AMb 3HAKU U CUMBOJIbL, MOOENU U CXembl 015
peutenus y4eOHviX U NO3HABAMENbHbIX3A0AY.

*0003HaYaTh CUMBOJIOM M 3HAKOM IPEIMET U/UITHSIBICHUE;
*ONpeNeNsATh  JIOTMYECKHE CBA3M  MEXIy  MpeAMEeTaMd  W/WIH  SIBICHUSMU,
0003HaYaThITAHHBIC JIOTHUYECKHUE CBS3H C TIOMOIIHIO 3HAKOB BCXEME;
*CO3/1aBaTh a0CTPAKTHBIN WM peasIbHBIN 00pa3 nmpeaMera U/ WIHsBICHUS;
*CTPOUTH MOJIEIIH/CXEMY Ha OCHOBE YCIIOBHIA 33]]a4 M/MITH CIIOCO0a eepeIieHus;
*CO3/1aBaTh BepOaJIbHBIC, BEIICCTBEHHBIC M WH(OPMAIMOHHBIC MOJEITH C BBIICICHUEM
CYLIECTBEHHBIX XapaKTEPUCTUK OOBEKTA Ui OIMpeleleHus crnocoba pelieHus 3a1auuB
COOTBETCTBUH CCUTYAIIUEHH;
*Ipe0oOpa3oBbIBATh MOJIETM C IENbI0 BBISIBICHUS OOIIMX 3aKOHOB, OIpPEIesSIONINX
JAHHYIO TIPEIMETHYI0001aCTh;
*TIIEPEBOIUTDH CIOXHYIO M0 COCTaBY (MHOTOACIEKTHYIO) HH(GOPMAIIUIO U3 IrpaduuecKoro
iy GOpMaIU30BaHHOTO (CUMBOJIBHOTO) MIPEACTABICHHUS B TEKCTOBOE, 1 HA00OPOT;
*CTPOHTH CXEMY, aJITOPUTM JICWCTBHUS, UCIPABIISITh WJIM BOCCTAHABIMBATH HEH3BECTHBIN
paHee anrOpUTM Ha OCHOBE UMEIONIErocsl 3HAaHUS 00 OO0BEKTe, K KOTOPOMY
MIPUMECHSICTCSAIITOPUTM;
*CTPOUTH JIOKA3aTENbCTBO: MPSIMOE, KOCBEHHOE, OTITPOTUBHOTO;
*aHATU3UPOBATH/pe(IEKCUPOBATH OMBIT Pa3pabOTKU U pealn3aluu y4eOHOTO MPOEKTa,
UCCIEeOBaHUs  (TEOPETUYECKOro, HSMIMPUYECKOT0) HA OCHOBE MPEHJIOKEHHOM
MpoOJIEeMHON  CHUTyallMM, TIOCTaBICHHOM 1€MW W/WIM  3aJlaHHBIX  KpPUTEpUEB
OLICHKHUMPOAYKTa/pe3ynbpTaTa.

3. Ocymecmeﬂﬂmb cmblciioeoeumenue.

*HaXOJMTh B TeKCTe TpeOyeMyro HHPOPMAIUIO (B COOTBETCTBUU C LIEISIMU CBOECHIESATENILHOCTH);

*OpDUEHTHPOBATbCS B  COAEpPKAHMM  TEKCTa, IOHMMAaThb  IIEJIOCTHBIM  CMBICITEKCTA,
CTPYKTYpUPOBATHTEKCT;

*YCTaHaBIUBATh B3aMMOCBS3b OITMCAHHBIX B TEKCTE COOBITUH, SIBICHUH,TPOIIECCOB;

*PE3IOMHUPOBATH IJIABHYIO HJICIOTEKCTA;

*IIpe0OpazoOBbIBaTh TEKCT, «I€PEBOJI» €ro B JAPYryI0 MOJAJIbHOCTb, MHTEPIPETUPOBATHTEKCT
(XyOXKECTBEHHBIH M HEXYJIOKECTBEHHBIH  —  y4eOHBIH,  Hay4YyHO-TIOIYJSPHBIMH,
MH(OPMAIIMOHHBIN, TeKCT non-fiction); « KpuTHYECKH OLIEHUBATH COJIEPKAHUE U POPMYTEKCTA.

4. npumensams IKOI02UYECKOE MblULIEeHUEe 8 NOZHABAMENbHOU, KOMMYHUKAMUBHOU, COYUATLHOU
npakmuke u npogheccuoHarbHOUOPUCHMAYUU.:



* OMPECIIATh CBOE OTHOLIEHUE K IPUPOJTHONUCPEIE;

* AHATM3UPOBATH BIUSHUE YKOJOTHYECKUX (haKTOPOB HA Cpely OOMTAaHUS KUBBIXOPTaHU3MOB;

* IPOBOJAUTH ITPUYUHHBINA U BEPOSITHOCTHBIN aHAJIN3 YKOJIOTHYECKUXCUTYALIHM;

*IIPOTHO3UPOBATh M3MEHEHUS CHUTYaIld MPH CMEHE JCUCTBUS OAHOrO (hakTopa Ha JEeHCTBHE
npyroroakropa;

*PaCIpOCTPaHATh IKOJOTUYECKHME 3HAHMS W Y4YacTBOBATh B IMPAKTUYECKHUX J€JIax IO3al[UTe
OKpY>KaroIllEnCpe bl

BBIpa)XaTh CBOE OTHOIIICHHUE K IMPUPOJIC Yepe3 PUCYHKHU, COUMHEHUS, MOJIEIIH, TPOCKTHBIC PAOOTHI.

5. 061ademsv Ky1bmypou akmueHo20 UCNONb308AHUSL CO8APEU U OPY2UX NOUCKOBLIXCUCEM.

*ONpeACSITh HEOOXOAMMbIE KITFOUCBBIE IIOMCKOBBIE CIIOBA M 3aITPOCH;

*OCYIIIECTBIISATH B3AaMMOJICHCTBUE C IICKTPOHHBIMU TTOMCKOBBIMU CHCTEMAaMHU, CIIOBAPSIMH;

‘q)OpMI/IpOBaTI) MHO)KGCTBCHHy}O BBI60pKy N3 MOUCKOBBIX HCTOYHUKOB JIs1 O6’beKTI/IBI/I3aHI/II/I peSyJ'II)TaTOB
[TOMCKa,

*COOTHOCHUTD MOJTYUEHHBIE PE3yIbTATHI IIOUCKA CO CBOECH IEATEIBLHOCTHIO

Kommynukaruusbie YY /I
Obyuarowuiica cmodcem:

. OP2aHU308b160AMb YHEOHOE COMPYOHUUECMBO U COBMECHYIO 0emMelbHOCHb C yuumenem u
ceepcmuuKamu, pabomams UHOUBUOYATILHO U 8 2pYNNe. HAX00Umb odujee pewerue u papeuams
KOHMIUKMbL HA OCHOBE CO2NACOBANUSL NOZUYUILL U YUemd uHmepecos; YOpMyIupo8ams,
ap2ymMeHmupoeamsb U OMCmausams C60eMHEHUE:

*OIPENEIATh BO3MOYKHBIE POJIM B COBMECTHONIEATENBHOCTH;

*UrpaTh ONPEJIEICHHYIO POJIb B COBMECTHONUIEATEIHOCTH;

*[IPUHUMATh MO3UIUI0 COOECeHNKA, TOHUMAsl MO3UIMIO JPYroro, pa3nyaTh B €r0 PEYN: MHEHUE
(TOUKy 3peHus), 10Ka3aTeabCTBO (apryMEeHThI), (aKThl; TUIIOTE3bl, AKCUOMBI, TEOPHH;

*ONpeeNsiTh CBOM JEUCTBUS M JIeHCTBHA MapTHEpa, KOTOpble CIOCOOCTBOBAIM WU
MPEMSITCTBOBAIN MPOTYKTUBHOM KOMMYHHKAIUH;

*CTPOUTH MO3UTHBHBIE OTHOIIEHUS B Ipolecce yueOHOM 1 MO3HAaBaTEIbHOUESTEIbHOCTH;

*KOPPEKTHO ¥ apTyMEHTUPOBAHHO OTCTAaUBaTh CBOIO TOUKY 3pEHMS, B IUCKYCCUUYMETh BBIIBUTaTh
KOHTPApryMEHTHI, nepedpazupoBarb CBOIO MBICITb (BnageHue MEXaHU3MOM
SKBUBAJICHTHBIX3aMEH );

*KPUTUYECKU OTHOCHUTHCSI K COOCTBEHHOMY MHEHMIO, C JOCTOMHCTBOM MPU3HABATHOIINOOYHOCTh
CBOErO0 MHEHHUS (€CIi OHO TaKOBO) M KOPPEKTHPOBATHETO; * MpeajaraTb ajlbTepPHATUBHOE
pelieHre B KOH(QIUKTHOUCUTYaIUH;

*BBIJIEJISITH OOIIYIO TOUKY 3PEHUS BIUCKYCCHH;

*JIOTOBApUBAThCA O IPABUIIAX U BOIPOCAX JJIsl OOCYXkIEHUS B COOTBETCTBUU CIIOCTABICHHOM Mepe]
rpynon3anayei;

*OpPraHM30BbIBAaTh YyUeOHOE B3aUMOJIEHCTBUE B TpyIe (ONpPENeNaTh O0IIKe LEeTH,pacipelesTh
poJIu, 10TOBAapUBaThCS IPYT C APYTOM U T.1.);



*YCTpaHATh B  paMKax JAMajora  paspeiBBl B KOMMYHHKAlUH,  OOYCJIOBJICHHBIE

HETIOHUMaHHUEM/HENPUATHEM CO CTOPOHBI coOeceaHWKa 3amadd, (OpPMbl WIH COACPIKAHUS
JMajora.

2. OCO3HAHHO UCNOIB308AMb Peyesble CPeOCm8d 6 COOMBEMCMBUU € 3a0ayeli KOMMYHUKAYUU OIS
BbIPAICEHUS. CBOUX YYBCME, MbICEU U NOMpeOHOCmell 015l NIAHUPOBAHUA U Pe2YIAYULU C80ell
o0esmenbHOCMU, 8la0eHuUe YCMHOU U NUCbMEHHOU peublo, MOHOJI02UYeCKOU KOHMEeKCMHOU
peuvio:

*OIpEJeNATh 3a/1a4y KOMMYHHUKALIUU U B COOTBETCTBUU C HEH OTOMPATh peYeBbIECPE/ICTRA;
*OTOMpATh M HCIIOJIb30BaTh PEUYEBBIE CPEJCTBA B IMPOIECCE KOMMYHUKALUU C JIPYTUMUIIOIbMHI
(mmasor B mape, B Majou rpyrire u T. 1.);
*IIPE/ICTABIIATh B YCTHOW WM THMCbMEHHOM (opMe pa3BepHYTHIH IUIAH COOCTBEHHOMH
JESTEIIHOCTH;
*COOJTIOAAaTh HOPMBI ITyOJMYHOW pedur, PErJIaMEHT B MOHOJIOTE U JHCKYCCHH B COOTBETCTBUH C
KOMMYHHKaTUBHON3a1a4yel;
BbICKa3blBaTh M OOOCHOBBIBATH MHEHME (CY)XICHHME) M 3alpalluBaThb MHEHHE IapTHEpaB
paMKaxJIHaJora;
*[IPUHMMATh PELIEHUE B XOJI€ Uajlora U COrJIaCOBBIBATh €r0 C COOECETHUKOM;
*CO3/1aBaTh IUCbMEHHBIE «KJIMIIMPOBAHHBIE» M OPUTMHAIBHBIE TEKCThl CHCIIOIb30BAaHUEM
HEOOXOAUMBIX PEUYEBBIXCPE/CTB;
*HCII0JIb30BaTh BepOaIbHbIE CPECTBA (CPEACTBA JIOTUYECKOM CBSI3U) AJIsl BBIAECIECHUS CMBICIOBBIX
0JIOKOB CBOETOBBICTYILICHMUS;
*MCII0JIB30BaTh HeBepOaibHbIE cpeacTBa Wi HarJsHbleMaTepUaIbl,
MOJIrOTOBJICHHbIE/0TOOPAHHBIE 110/1 PYKOBOJACTBOMYYHTEIIS;
*J1eJIaTh OLEHOYHBIN BBIBOJI O TOCTHYKEHUH 11€JTM KOMMYHUKALIUK HENOCPEACTBEHHOIIOCTIE
3aBepIIEeHHs] KOMMYHUKAaTUBHOI'O KOHTAKTa U 00OCHOBBIBATHETO.

3. pazeusams KOMHEMEHMHOCMU 8 001ACTU UCNONIb308ANHUS UHPOPMAYUOHHO-
KOMMYHUKAyuoHHblx mexroaozuul (Oanee —UKT):

* [[eJICHANPaBJICHHO HCKaTh M HCIOJb30BAaTh HH(DOPMAIMOHHBIE PECYpPChl, HEOOXOIMMBbIEIS
pelieHns yueOHbIX U MpakTUYecKuX 3a1ad ¢ nomouibio cpeactsKT;

* BBIOMpATh, CTPOUTH U HCIOJB30BaTh AJEKBATHYI0 HMH()OPMALMOHHYIO MOJENb JJs IMeperadyu
CBOMX MBICIIEH Cpe/ICTBAMU €CTECTBEHHBIX U (POPMATIBHBIX S3HIKOB B COOTBETCTBUU CYCIOBHSIMHU
KOMMYHUKAaIUU;

* BBIJICNIATh MH(OPMALIMOHHBIA acCHeKT 3aJayud, ONEpUpOBaTh JaHHBIMH, UCIOJIB30BaTh MOJIENb
pelIeHuA3a1a4u;

* ICIIOJIb30BaTh ~ KOMITBIOTEPHBIE TEXHOJOIMM  (BKJIIOYas BbIOOp  aJeKBaTHBIX  3ajaue
MHCTPYMEHTAJBHBIX MPOTPaMMHO-aNNapaTHbIX CPEICTB M  CEPBUCOB) U  pEIIeHUs
UH(POPMALIMOHHBIX M KOMMYHUKAIMOHHBIX YYeOHBIX 3a/a4, B TOM YHCIIE:BBIUYMCICHUE,
HalMcaHue MMMceM, COYMHEHUH, TOKIIAA0B, pedepaToB, CO3JaHHE TPE3CHTAIMA Uap.;

* MCIOJIb30BaTh HHPOPMALIMIO C YIETOM ITUYECKHX U NPABOBBIXHOPM;

* co3/1aBaTh MH(GOPMAIIMOHHBIE PECYPCHI PA3HOTO TUIIA U JIJISl Pa3HbIX ayAUTOPUNA,COOTIOIATh
MH(GOPMAIMOHHYIO TUTHEHY U MpaBuia HHPOPMALIMOHHOMOE301MacHOCTH



1.2 TIpenmetHnbie pe3ynbtarhl ocBoeHust OOIT

OOyyarommiicss HAy4YnTCA:

OIpeNIeNIATh COCTAaB BELIECTB 110 UX(POpMyJIam;

COCTABJISITh YPABHEHUS XUMUYECKUX PEAKIIU;

BBIUHUCIIATH KOJMYECTBO, 00bEM MJIM MACCY BEIIECTBA 110 KOJUYECTBY, 00bEMY, Macce peareHTOB
WU IPOAYKTOBPEAKIUY;

XapakTepu3oBaTh (PU3MUECKHME M XMMHUYECKME CBOMCTBA MPOCTBIX BEILECTB: KHUCIOpPOJA U
BOZOPOJA;

NOJy4aTh, COOMPATh KUCIOPOA UBOIOPOLI;

pacrio3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe BELIECTBA: KUCIOPO.I,BOIOPOI;

OPOBOJUTH  OMNBITHI MO TOJYYEHHIO, COOMPAHUI0O W U3YUYCHHIO XWMHYECKHX CBOWCTB
ra3o000pa3HbIX BELIECTB: YIJIEKUCIIOT0 ra3a,aMMHaKa;

* pacro3HaBaTh OIBITHBIM ITyTEM ra3000pa3Hble BELIECTBA: YIJIEKUCIIbINA a3 HaMMHAK;

Ha3bIBaTh COCAMHCHUS N3YYCHHBIX KJIACCOB HCOPIraHNYCCKUXBCUICCTB,

XapaKTCPpHU30BaATh (1)I/I3I/I‘~ICCKI/IG M XHMHUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HCOPTaHUYCCKUX
BCIICCTB,

COCTAaBJIATD IMMOJIHBIC 1 COKPAIICHHBIC NOHHBIC YPAaBHCHH A peaKHI/II/IO6MeHa;
OIIPEACIIATh BO3MOKHOCTD ITPOTCKAHUA peaKI_II/Iﬁ I/IOHHOFOO6MeHa;
MMPOBOAUTD PCAKLIUH, ITOATBCPKAAIOIINC Ka4yeCTBCHHBII COCTaB PA3IMYHBIXBCIICCTB,

XapaKTECPpU30BaTh B3AUMOCBA3b MCKY COCTABOM, CTPOCHUEM U CBOI‘/'ICTBaMI/IMCTaJ'IJ'IOB;

XapaKTepU30BaTh B3aUMOCBS3b MEXY COCTaBOM, CTPOEHHUEM U CBOMCTBAMUHEMETAILIIOB;
Ha3bIBaTh OpPraHMYECKHE BEIIeCTBA MO MX (opmylie: MeTaH, 3TaH,dTHIIEH, METaHOJ, dTaHOI,
[JIMLEPUH, YKCYCHasi KUCIIOTa, aMUHOYKCYCHAasl KHMCJIOTa, CT€apUHOBas KHUCJIOTA, OJIEMHOBAs
KHCJI0Ta,TJII0K033;
* OIpENENSTh BO3MOXKHOCTh IPOTEKAaHUs peakUUil HEKOTOPBIX IMpEeACTaBUTEIEH OpraHMYecKUX
BEIIECTB C KMCIOPOJIOM, BOJOPOJIOM, METaJIaMU, OCHOBaHUSIMU,FaJI0r€HaMH;
* XapaKkTepu30BaThb METOJbl XHMHUYECKOH Hayku (HaOJroJeHue, CpaBHEHHE, HKCIEPHUMEHT,
U3MEpPEHHE) U UX POJIb B O3HAHUUIIPUPO/IBI;
* IPOBOJIUTh XUMHUECKHUE OMBITHI U SKCIIEPUMEHTHI U O0BICHATh UXPE3YIbTAThI;
* OLIEHUBATh [TOBEICHHUE YEJIOBEKA C TOUYKU 3PEHUS] XUMHUYECKOM 0€30MMacHOCTH MO0 OTHOILIEHUIO K
4eJIOBEKY UIIPUPOJE:
* UCIIOJIB30BAaTh  3HAHUSA XUMHUHI Ipu  COONIOACHUM TPaBUI
MCIIOJIb30BaHUs OBITOBBIX XUMHUYECKUXIIPETIAPATOB;
* pa3Iuy4aTh OMacHbIe U OE30MACHBIEBEIIECTBA; * OLIEHUBATH BIUSIHUE XUMUYECKOTO 3arps3HEHUS
OKpYXaroIlel cpelibl Ha OpraHM3MYeIOBEKa.

O0y4amuics MoJy4uT BO3MOKHOCTb HAYUYUTHCS:

* BBIJIBUTATh U MPOBEPATH SKCIIEPUMEHTAILHO TUIIOTE3bl O XMMUYECKUX CBOMCTBAX BELIECTB Ha
OCHOBE HX COCTaBa M CTPOEHHS, UX CHOCOOHOCTH BCTYNATh B XUMHUYECKUE PEAKIIUH, OXapaKTepe
U TMPOJYKTaX Pa3IMYHbIX XMMUYECKUXpEaKLuil,'

* XapaKTepr30BaTh BEIIECTBA IO COCTaBY, CTPOEHHUIO M CBOMCTBAM, YCTaHABIMBATh MPUYMHHO-
CJIEICTBEHHBIE CBS3M MEXKIY JAHHBIMHU XapaKTEPUCTUKAMUBEILIECTBA,'



COCTaBJISITh MOJIEKYJISIDHBIE M TIOJHBIE HMOHHBIE YpPAaBHEHHUS IO COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

MPOTHO3UPOBATH CIIOCOOHOCTH BEUIECTBA MPOSIBISITh OKUCIUTEIHHBIC WM BOCCTAHOBUTEIHHBIC
CBOICTBA C yU€TOM CTENEHEl OKUCIECHUS 2JIEMEHTOB, BXOISIINX B €rOCOCTaB,'

COCTABJISITh YPAaBHEHUS PEAKIMi, COOTBETCTBYIOLIMX IOCJIEI0BATEILHOCTUIIPEBPAILICHUM
HEOPraHMYECKUX BEIIECTB PA3IMYHBIXKIACCOB,'

BBIJIBUTATh U MPOBEPATH SKCIEPUMEHTAIBHO TUIIOTE3bI O PE3yJIbTaTaX BO3ACHCTBUS pa3IMUHbIX
(bakTOpoB HA U3MEHEHHE CKOPOCTU XUMHUYECKOpeakuu,'

UCIIONIb30BaTh IMPUOOPETEHHBIC 3HAHUS JUISI JKOJOTUYECKH TPaMOTHOTO TIIOBEICHHS B
OKpyXxarolieicpene,’'

MCIIOJIb30BaTh MPUOOPETEHHBIE KITFOUEBbIE KOMIIETEHLIUU IPY BHIMOIHEHUN IPOEKTOB U yueOHO-
UCCIICIOBATENILCKUX ~ 3aJad 1O  M3YYCHHUIO  CBOMCTB, CIIOCOOOB  MONYYCHHS U
pacro3HaBaHUsBEIIECTB,'

00BEKTHBHO OLIEHUBATh MH(POPMAIUIO O BEIIECTBAX U XMMHUYECKUXIIPOIeccax,’

KPUTUYECKH OTHOCHUTHCS K TIICEBJAOHAy4YHOW HWH(MOpMAIMU, HEI0OpPOCOBECTHOM pekiaMe B
CpeICTBaX MacCOBOMMH(OPMALIHH;

OCO3HABaTh 3HAYCHHE TEOPETUUYECKUX 3HAHUM MO XUMHUU JUISI MPAKTUYECKON JESITeIbHOCTU
yeoBeKa,’

CO371aBaTh MOJICJIM U CXEMBI JJIsi pEeHIeHUs y4eOHBIX M TO3HABaTEIbHBIX 3aJad, MOHUMATh
HEO0OXOIUMOCTh COOIIOICHUS IPEIMCAHUMA, TPEJIaraéMbIX B MHCTPYKITUSAX MO UCTIOIB30BAHUIO
JIEKapCTB, CPENICTB OBITOBOM XUMHH UJIP.



[

CoaepskaHne OCHOBHOH 00pa30BaATEILHOM NPOrpaMMbl IO NPEAMETY: «XUMHUSA IKJIace»

Ba30BbLIYPOBEHD.

IToBTOpeHue u 00001IeHUe cBeleHUI 10 Kypcy 8 kiiacca.- Suacos

bunapubie coenunenusa. Okcuubl cojeoOpasyrolmue M HecosneoOpasyrommue. ['HapoKCcubL:
ocHOBaHUsA, aM(poTepHbIe, KUCTOThL. CpeHue, KUCIIble, OCHOBHBIE COJIH.

O060061enHre cBeICHUH O XMMHUYECKHUX peakuusx. Kiaccupukanus XUMHUECKUX peakluid Io
Pa3IMYHBIM OCHOBAHHSIM: COCTaBYy M YHCIY PEarupyroumx U 00pa3yIoMxcsl BEUIeCTB, TEIUIOBOMY
a¢dekTy, HanpaBIEHUIO, U3MEHEHHIO CTEIICHEH OKUCIICHUS JIEMEHTOB, 00pa3yIOIUX Pearupyroime
BelIEeCTBa, (pasze, UCIOJIb30BAHUIO KaTalIn3aTopa.

[lonsTe o ckopocTu XUMHUYECKOM peakuuu. DakTopbl, BIUAIONIME HA CKOPOCTh XUMHUYECKUX
peakuuii: Opupoja PpEearupyrolMX BEIIeCTB, HMX KOHILEHTpalMs, TeMIleparypa, ILUIOIA/lb
CONPUKOCHOBEHUS, HAIMUME Kartanu3aTopa. Karanus.

JdemMoHcTpanuu

O3HakoMJIEHHE C KOJJIEKIIMSIMU METAJJIOB U HEMETAJUIOB.
O3HaKOMJIEHHE C KOJUIEKIUAMU OKCUI0B, KUCIIOT U COJEH.
3aBUCUMOCTh CKOPOCTH XMMUYECKON PEaKLUU OT MPUPO/Ibl PEAruPYyIOIINX BEIIECTB.
3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMH OT KOHLIEHTPALMK PEarupyrouux BelecTB.
3aBUCUMOCTh CKOPOCTH XMMUYECKON PEaKLUU OT MIOUIaJAN COIPUKOCHOBEHUS
pearupyromux BeIIeCTB (KKUIISIIUN CION»).
3aBUCUMOCTb CKOPOCTH XMMUYECKON PEAKLUU OT TEMIEPATYPbl PEAarupyrOLIUX BELIECTB.
JlabopaTopHbIe ONbITHI
1.B3aumoiericTBue aMMuaKka u XJIOpOBOAOPOa.
2.Peakuus HelTpanu3amu.
3.Hab6monenue TemnoBoro 3ddexra peakunu HeUTpanu3aum.
4.B3auMoericTBre CEpHOI KUCIOTHI ¢ okcuaoM meau (I1).
5. PasnoxxeHne nepokcua BOJOpoia ¢ MOMOIIBIO KaTalla3blkapTodens
6. 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEaKIMH OT MPUPOJIbl Pearupyrouux BELECTB
Ha TpUMepe B3aUMOJICHCTBUS PacTBOPOB THOCYNb(aTra HAaTpUs W XJopuaa Oapus, THOCYIb(ara
HAaTpUs U COJITHOW KHUCIIOTHI.

7. 3aBUCUMOCTh CKOPOCTH XHUMHYECKOW peakIMU OT MPUPOABl METAIOB MPHUHUX
B3aUMOJICYCTBUU C COJITHOMKHUCIIOTOM.
8. 3aBUCHMOCTh  CKOPOCTHM  XMMHYECKOM  PEaKkUWh  OT  INPUPOABI  KHUCJIOT
MIPUB3aUMO/ICVICTBUU UX CIKEIE30M.
9. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEAKIIUH OT TEMIIEPATYPBHI.
10.3aBHCHMOCTD CKOPOCTH XUMHUYECKOW PEAKIIMM OTKOHLIEHTPALUN.
11. 3aBUCHUMOCTb CKOPOCTH XUMHUYECKOM PEAKIIUH OT IJIOLIAA COTPUKOCHOBEHUS
pearupyomuxBeIECTB.
12. 3aBUCHUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMH OTKaTaIu3aTopa.

XuMHuYecKHe peakuu B pacTBOPax 3J1eKTPoanToB.-10uacos

[TonsTHe 00 AJIEKTPOIUTHYECKON AMCCOLMAIMH. DJIEKTPOJIUTH M HEIIEKTPOIUTHL. MexaHu3m
JUCCOIMAIIMU 3JIEKTPOJIUTOB C PAa3IUYHBIM XapakTepoM cBsi3H. CTENeHb 3IEKTPOJIUTUYECKON
nuccoranuu. CUIIbHBIE U CITa0bIe SJICKTPOJIUTHI.



OcHOBHbIE TIOJIOKEHHUS TEOPUU IMEKTPONIUTHYECKON nucconuanuu. Kiaccudukanys HOHOB U UX
cBoiicTBa. KHCIOTHI, OCHOBaHUS M CONU KaK 3JEKTPOIUTHI. VX KilaccupuKanus U TUCCOIUAIINS.

OO0mue XMMUYeCKUe CBOMCTBA KHUCIOT: U3BMEHEHUE OKPAaCKU MHIMKATOPOB, B3aUMOJICHCTBUE C
MeTaJlJIaMH, OKCUJIaMH U THAPOKCUAAMU METAIJIOB U COJIIMU. MOJIEKy I pHbIE U MIOHHBIE (IIOJIHBIE U
COKpalIEHHbIE) YPABHEHUSIPEAKLIUH.

XUMUYECKUN CMBICII COKpAlIEHHBIX YpPaBHEHUH. YCIOBHUS MPOTEKAHUS PpPEaKIUid MEXIy
ANEKTPOJINTaMU A0 KOHIA. PsJ1 akTHBHOCTH METaJJIOB.

OO01re XuMUYecKUe CBOMCTBA LIeJIOUE: B3aUMOACHCTBHE C KUCIOTAMU, OKCHIAaMHU HEMETAIJIOB,
consiMu. O011IKE XUMUYECKUE CBOMCTBA HEPACTBOPUMBIX OCHOBAHUM: B3aUMOJICHCTBUE C KUCIOTaMH,
pa3iioKEeHUE NPUHATPEBAHUH.

OOmure XMMHUYECKHUE CBOWCTBA CPEIHUX COJICH: B3aMMOJEHCTBHE C KHCIOTaMH, IIEI0YaMH,
COJIIMM U MeTaJlllaMu. B3aumMoelicTBUE KUCIBIX COJIEH CO IIEeT0YaMH.

IM'aaponus, kak 0OMEHHOE B3aUMOJICHCTBUE COJIEH ¢ BOJOM. [ MaApOIHN3 coiv CHIILHOTO OCHOBAHUS
U cy1aboii KUCIOTHI. ['uaponu3 conu cnaboro oCHOBaHMS U CUIIbHOM KucioTel. [kana pH.

CBoiicTBa KHUCIIOT, OCHOBaHUM, OKCUOB U COJIEH B CBETE TEOPUHU
ANEKTPOIIUTUYECKON TUCCOLUALMN U OKUCIUTEIBHO - BOCCTAHOBUTENIbHBIX PEAKIUI.
JdemoHcTpanmu.

WcnpiTanne BemecTB U UX pacTBOPOB Ha 3JIEKTPONPOBOJIHOCTD.
3aBUCUMOCTB JIEKTPOIPOBOIHOCTH YKCYCHOW KUCIIOThI OT KOHLIEHTPALUU.
JIBM>KeHHE OKpAILIEHHBIX HOHOB B 3JIEKTPUYECKOM IOJI€.

Onpenenenue xapakrepa cpelpl B pacTBopax cojieil. JJaboparopHbie

ONbITHI.

13. Tuccouuanus ciadbix 3JIEeKTPOIUTOB HA IPUMEPE YKCYCHOMKHUCIOTHI.
14.3meHeHnne OKpacKu UHIMKATOPOB B KHCIIOTHOMCPE/IE.
15.Peakuysa HeHTpanu3aluy pacTBOpa MIENOYN PAIUYHBIMUA KHCIOTAMHU.
16.ITonyuenue ruapokcunaa meau(Il) u ero B3aumoielicTBUE ¢ pa3IUYHBIMU KUCIOTaMH.
17.B3aumMopeiicTBre CHIbHBIX KUCIOT ¢ okcuaommenu(Il).
18-20. BzaumozeiicTBrE KUCIOT C METAJJIAMH.
21.KauecTBeHHas peakliys Ha KapOOHAT-HOH.
22 IlomyueHue CTyAHs] KpEMHUEBON KHCIOTHI.
23.KauecTBeHHasl peakiys Ha XJIOPUJ - WIH CyTb(aT-HOHbI
24 .MI3MeHeHne OKpacKH UHIUKATOPOB B MIEIIOYHOM Cpejie.
25.B3aumopeiicTBrE MIenoYel ¢ YIIeKUCIbIM Ta30M.
26.KauecTBeHHas peakivsi Ha KAaTHOH aMMOHHMSI.
27 ITonyuenune rugpokcuna meau(ll) u ero pasnoxeHnue.
28.B3aumopeiictBue kapOOHATOB C KUCIOTaMH.
29.ITonyuenue ruapokcuna sxeneza(lll).
30.B3aumogpeiicTBue xenesa ¢ pactBopoM cynbharamenn(1l)
IIpakTuyeckas padoraNel
CBolicTBa KHCJIOT, OCHOBaHMM, OKCUAOB U COJIEH B CBETE TEOPUU DIIEKTPOIUTHUECKON
JUCCOLUAIMN U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEeaKLIUi

HeMeTaJIbI M MX cOeAUHEHHUS -25YacoB

CtpoeHne aToMOB HEMETAUIOB M uX mnojioxkeHue B Ilepuogmueckoit cucreme. Psp
NEKTpOOTpULIATENbHOCTU. KpHcTaunueckue pemeérku HEMETallJIoOB — IPOCThIX BEILECTB.



Annorponust ¥ €€ mpuurHbBL. PU3NYEcKre CBOKWCTBa HeMeTaioB. OOIMEe XMMHYECKHE CBOMCTBA
HEMETAJIJIOB: OKUCIUTENIbHBIE U BOCCTAHOBUTEIIbHBIE.

I'aymorensl, ctpoeHne Ux aroMoB U MosieKysd. PU3nUecKre U XMMUYECKHE CBOMCTBA I'aJOTEHOB.
3aKOHOMEPHOCTH HW3MEHEHUSl CBOMCTB TajlOTEHOB B 3aBUCUMOCTM OT MX I[IOJIOKEHHUS B
[lepuoanueckoii cucteme. HaxoxneHue TrajoreHoB B MPUPOAEC M UX TMOJIydeHHE. 3HAUYCHHE U
IIPUMEHEHHE TaJIOT€HOB.

l'amoreHoBOOpOABI M COOTBETCTBYIOLIME MM  KHUCJIOTBI:  IUIABUKOBAs,  COJISIHAs,
OpOMOBOJOPOIHASL, MOA0BOIOpOIHAs. ['anorennapl. KauecTBeHHbIE peakliMy Ha FaJlOreHU/l ~-MOHBI.
[TpumMeHeHne COeAMHEHUI TaIOTEHOB U UX OMOJIOTHYECKas pOIb.

OO6mras xapaktepuctuka 35eMeHToB VIA-rpynmbl. Cepa B mpupoze U €€ MmoxydeHue.
ANOTpOnHBIE MOAM(UKALINN CEPBl M UX CBOMCTBA. XMMUYECKHE CBOWCTBA CEPHI U €€
IIPUMEHEHHUE.

CepoBoJIOpOJI: CTPOCHHE MOJEKYJbl, (DU3MYECKHME M XUMHUYECKHUE CBOWCTBA, IOJIyY€HHE MU
sraueHue. CepoBoiopoanas kuciora. Cynbuabl u ux 3Ha4eHue. JIIoMHHODOPHI.

Oxcun cepsl (IV), cepHucras kuciora, cyabpuTsl. KauecTBeHHas peakius Ha Cylb(pUT-HOH.

Oxcup cepol (VI).cepHas kucnora, cyiabdarel. Kpucrammoruaparel. KadecTBeHHas peakius Ha
Cyib(aT-uoH.

CepHast kuciora - CUIbHBIM 3iekTponuT. CBOMCTBa pa30aBIEHHOM CEPHOW KHCIOTHI, Kak
TUIUYHOW KHCIIOTBI: B3aHMMOJAEHCTBUE C METalJlaMM, OCHOBHBIMH M aM(OTEPHBIMU OKCHIAaMH,
OCHOBAHUSMH M aM()OTEPHBIMH THIPOKCHAAMH, coJisiMU. KauecTBeHHas peakius Ha Cyinb(ar-uoH.

OOmast xapakTepucCTHKa 3JIEMEHTOB VA-Tpymnmbl. A30T, CTpOCHME aTroMa U MOJIEKYJIBL.
dusnuecKkue 1 XMMUYECKUEe CBOWCTBA M MPUMEHEHHUE a30Ta. A30T B IPUPOJIE U €ro OMOJoruuecKas
pOJIb.

AMMMaK, CTpOCHHE MOJIEKYJIBI U (pu3UYecKHe CBOMcTBa. AMMHUavHas BOJIa, HAIIATBIPHBIA CIIUPT,
ruapar ammuaka. J(OHOpHO -aKIEeNTOpHBIM MeXaHW3M oOpa3oBaHHMsl KaTMOHA AMMOHUS.
BoccranoBurenpHble cBoMicTBa aMMHaka. Cov aMMOHHUA U UX TpUMeHeHne. KauecTBeHHas peakuus
Ha KaTUOH aMMOHHUSI.

Oxcuzpl a30Ta: HecoJeoOpasyrolnue M KUCIOTHbIE. A30THUCTas KHUCIOTa U HUTPUTHI. A30THas
KHMCJIOTA, €€ MOoJydyeHne U cBorcTBa. Hurpartsl.

®ocdop, crpoenue aroma u amaorponus. Pocouapl. Dochun. Oxcua dochopa(V) u
oprodochopnas kucnota. Docdatel. Dochopusie ynooperus. MTucekTHITUABL.

OOmiast xapakTepucTika 31eMeHTOB [V A-Tpymmbl: 0COOEHHOCTH CTPOEHHUsSI aTOMOB, MPOCTHIX
BELIECTB M COEAMHEHHM B 3aBUCUMOCTH OT IOJIOKEHUs 3yieMeHTOB B Ilepuoauueckoi cucrteme.
VYrnepoa. AmioTpornHble MOAU(pUKALUU: anMas, rpaguT. AMOpQHBINA yriaepoa U ero copra: caxa,
aKTUBUPOBAHHBIM yroiab. AjcopOuus. XuMHUECKHEe CBoiicTBa yriepona. Kokcoxummueckoe
MIPOM3BOJICTBO U ero npoaykuus. Kapousr.

Oxcun yrnepona(ll): ctpoeHue Moinekyinsl, moiydyeHue U ero cpoiicrsa. Okcup yriepona IV):
CTPOCHUE MOJIEKYJIbI, TTOJYYEHHE U €r0 CBOWCTBA. YTOJIbHAsA KUCIOTA. CONMM YyroJibHON KUCIOTHI:
KapOOHATHI U TUAPOKapOOHaTHl. TeXHUYecKas U MUIIEeBas COJa.

Heoprannueckue u opraHmdeckue BeIIECTBA. YTIJIEBOAOPOJbl. XHMHUYECKOE CTPOCHHE
OpPraHMYECKUX BEILECTB, KaK MOPSAI0OK COETUHEHHSI aTOMOB B MOJIEKYJIE 110 BaJICHTHOCTH.

Mertan, 3TaH, Kak MHpeesibHble YIJIEBOJOPOAbl. OJTWUJIEH U aleTWIeH, Kak HempeaesbHbIe
(HeHachIIIEHHBIE)  yIIIeBOAOPOAbl. [opeHue yriaeBogoponoB. KauecTBeHHble peakiuu Ha
HemnpeJelbHbIE COSIUHEHMUS.



DTUIIOBBIN CIIUPT, €r0 MONTy4YeHUe, IPUMEHEeHNE 1 (HU3HOJOTHUECKOe JercTBHEe. TpEéXaTOMHBIHA
cnupt rimuepuH. KauecTBeHHast peakiivss HA MHOTOaTOMHBIE CIIUPTHI. YKCYCHasl - IIPEICTaBUTEND
KJ1acca KapOOHOBBIXKHUCIIOT.

Kpemuuii, crpoenue ero atoma u cBoiicrBa. Kpemuuii B npupoae. Cunuiuasl u cuiiad. Oxkcun
kpeMHusA(IV). KpemHueBast kuciora u e€ conu.

IIponsBoncTBO cTekia U 1eMeHTa. [Ipogykuus CHIMKAaTHOW INMPOMBIIICHHOCTH: OITHYECKOE
BOJIOKHO, Kepamuka, hapdop, pasac. ONTuIecKkoe BOJIOKHO.

Hemerannel B npupone. dpakiyoHHasi MeperoHka »UAKOIO BO3AyXa KaK CIIOCO0 MOJIydeHHsI
KHCJIOpOAa, a30Ta, aprona. [lonydyenue gocdopa, kKpeMHH, XJI0pa, HOJa. DIEKTPOIU3 PACTBOPOB.

[TosrydeHne cepHON KUCIIOTBI: CBIPbE, XUMU3M, TEXHOIOIMYECKAs CXEMa, METOJI KUIIAILEro CIIos,
MPUHIUIBI TETUIO0OMEHA, TPOTUBOTOKA M HUPKYsAuu. Oneym. IIpon3BoICTBO aMMuaka: ChIPbE,
XMMM3M, TEXHOJIOTHYECKAs CXeMa.

JdeMoHcTpamun

Komnekuust HemeTanos.

Mozeny KpUCTaNINYECKUX PEIIETOK HEMETAUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HaTOpP U NPUHIMIIBI €70 PAOOTHI.

I'openue HeMeTauI0B - IPOCTHIX BEIECTB: cepbl, pocdopa, APEBECHOTO YIIIs.
OO0pa31bl rajJoreHoB - IPOCTHIX BEILECTB.

B3aumoaencTBue rajloreHoB ¢ MeTajljlaMH.

BriTecHenue xiopa 6poMoM WM MOJa U3 PACTBOPOB ux colier Kosekuus
IIPUPOJHBIX COCIUHEHUH XJI0pa.

B3anmoneiicTBre cepbl ¢ METAIAMH.

I'openue cepsl B KUCI0pOaE

Konnexuust cynbGuaHbIX py/.

KauecTtBenHas peakuust Ha CyabGUI-MOH

OOeciBeunBaHNE OKPALICHHBIX TKAHEH U IIBETOB CEPHUCTHIM T'a30M.
B3anMozeincTBre KOHIIEHTPUPOBAHHOM CEPHOM KHUCIIOTBI C MEJBIO.
OOyriMBaHUEe OpraHMYECKUX BEIIECTB KOHLIEHTPUPOBAHHOMN CEpHOI KHCIOTOM.
JHuarpamma «CocTaB BO3ayXay.

Buneodpparments! u cnaiiapl «IItuusu 6azapbiy.

[Tonyuenue, cobupanue u pacro3HaBaHUE aMMHAaKa.

Paznoxenue buxpomara aMMOHHS.

B3anMozeicTBre KOHIIEHTPUPOBAHHOM a30THOW KMCIIOTHI C MEJIBIO.

I'openue y€pHoro nopoxa.

Pa3noxxeHne HUTpaTa Kanusi U TOPEeHHE JPEBECHOT0 yrojbka B HEM OOpa3iibl
MPUPOIHBIX coenuHeHuit pochopa.

I'openune docdopa Ha Bo3ayXe U B KUCIOPOIE.

[Tonyyenue 6emnoro dochopa 1 UCTIBITAHHE €TI0 CBOHCTB

Komnnexnust «O6pa3iisl MpUPOIHBIX COSTUHEHUN YTIAEPOIar»

IToptper H. 1. 3enunckoro. Ilornonienre akTMBUPOBAHHBIM YIJIEM PAaCTBOPEHHBIX BELIECTB
WJIH Ta30B.

YeTpoicTBO IPOTUBOTa3a.

Monenu MoeKys MeTaHa, 3TaHa, TUJIEHA U alleTUJICHA.

B3aumoneiicTBue sTuiIeHa ¢ OpOMHOI BOJIONM M pacTBOPOM MEepMaHraHaTa Kajusl.
OO6mue XUMUYECKHE CBOMCTBA KUCIOT HAa MPUMEPE YKCYCHOU KUCIIOTHI.
KauecTBeHHas peakiivsi HA MHOTOAaTOMHBIE CITUPTHI.



Konneknust «O6pa3iisl MpUPOIHBIX COSTUHEHUN KPEMHHS.
Konnekuus crexna, KepaMHUKH, IIEMEHTA U U3JIETIUI U3 HUX.

Komnnexuus mpoayKuuu CHIMKaTHOUITPOMBIIIIIEHHOCTH.

Buneodparments! u cnaiiabl «I[Ipou3BoICTBO CTEKIIA U [IEMEHTA.

Komnekuus «IIpupoasple COeTMHEHUSIHEMETAILIIOB.

Buneogparmentst u cnaiiipl «@pakiinoHHAs IEPETOHKA KHUJIKOTO BO3IyXa

Buneodparments! u cnaiasl «[lonydenue Bogopoaa, KUCIOpOAa U raloreHoB

AJIEKTPOIUTUYECKUM CIIOCOOOM).

Monenu annapatoB Ui IPOU3BOJICTBA CEPHOM KUCIIOTHI.

Mopaenp KUnsimero cios.

Mopaeinb KOJIOHHBI CHHTE3a aMMHUaKa.

BuneodparmenTst u cnaiiasl «[Ipon3BoACTBO CEpHON KHCIOTHIY.

Buneodparments! u cnaiast «I[Ipon3BoacTBO aMMHuaKa.

Komnexkuust «CoIpb€ i1 MonyyeHus: cepHOM KuciaoTel». JlabopaTopHbie
ONbITHI

31.Pacnio3HaBaHue rajaoreHua-noHOB.

32.KauecTBeHHBIEC PEaKIUU Ha CyIb(PaT-HOHBI.

33.KauecTBeHHas peakuus Ha KATUOH aMMOHHUS.

34.Xumuueckue CBOMCTBA a30THOM KUCIIOTHI, KaK 3JIEKTPOJIMTA.

35.KayectBeHHble peakiinu Ha GpocdaT-uoH.

36.11onyuenue u CBOMCTBA YrOJIbHOU KMCIIOTHI.

37.KayecTBeHHas peakiusi Ha KapOOHAT-HOH.

38.Ilpomyckanue yrieKucaoro ra3a uepes pacTBOp CHIIMKATa HaATPHsL.
IIpakTnyeckune padoTnl

2.M3yueHne CBOMCTB COJISTHOM KUCIIOTBI.

3.M3y4yeHnue cBOMCTB CEpPHOIl KUCIIOTHI.

4.IlonmydyeHne aMMHaKa U U3y4e€HUE €ro CBOMCTB.

5.11onyyeHue yriekucioro ra3a u U3y4eHue ero CBOMCTB.

MeTanjibl M X coefUHEeHUd -174acoB

[Tonoxenue MeraiuioB B Ileprnonnueckon cucreme xumuuyeckux anemeHToB 1. M. Menpaeneesa,
CTPOEHHE MX aTOMOB M KPHUCTAUIOB. MeTtalmuyecKkas CBsi3b M METAJUIMYECKAsl KPUCTAIIMYECKAast
pemi€Tka. DU3NYECKHE CBOWCTBA METAUIOB: DJJIEKTPO- M TEIUIONPOBOJHOCTb, OTPAXKAOLLAL
CIOCOOHOCTb, MIACTUYHOCTD. CIiyIaBbl YEPHBIE U LIBETHBHIE.

Meramibsl Kak BOCCTAHOBUTEIHM. OJNEKTPOXMMHYECKMM psAx HampsbkeHud. BsaumopeiictBue
METAJIJIOB C HEMETAJJIAMH, OKCUJIaMH, KUCJIOTAMH, COJISIMU. AJIFOMUHOTEPMUS.

CrtpoeHre aTOMOB M TPOCTBIX BEIIECTB IIEJIOYHBIX METAUIOB. 3aBUCHUMOCTh (U3NYECKUX U
XMMHMUYECKHUX CBOMCTB IIEJIOYHBIX METAJJIOB OT 3apsA0B siiep MX aromMoB. OKCHABI U THIPOKCH]IBI
LIEJIOYHBIX METAJUIOB, MX IIOJIy4Y€HWE, CBOMCTBA, NpPUMEHEHHE. BaxHelmmMe Coau HIENIOYHBIX
METaJUIOB, UX 3HAYEHUE B )KUBOU U HEXKUBOU IIPUPOJE U B )KU3HU YEIIOBEKA.

CrpoeHne aTroMOB M IPOCTBIX BEHIECTB IIEIIOYHO3EMENBHBIX METAUIOB. 3aBHCHUMOCTH
(GU3NYECKUX M XMMHUYECKHX CBOMCTB IIEIOYHO3EMENbHBIX METAIOB OT 3apsA0B siep MX aTOMOB.
Okcuabl U TUAPOKCHU/IBI IIEIOYHO3EMENBHBIX METAUIOB, X IOJIYYEHUE, CBOMCTBA M MPUMEHEHUE.
Baxneiimune cony MEIOYHO - 3¢MEIbHBIX METAJUIOB, UX 3HAYEHUE B IIPUPOJIE U )KU3HU YEIIOBEKA.
KapOonaTsr 1 ruipokapOOHATHI KaJIbIIHSL.

JXKéctkocTh BOABI: BpeMeHHas U MocTosiHHast. CriocoObl yCTpaHEeHUsI BPEMEHHOMN KECTKOCTH.



Crioco0Obl yCcTpaHEeHHsI TOCTOSTHHON KECTKOCTH. IOHHTHL.

CoenMHEHUs aTIOMUHUS B IpUpojie. XUMHUYECKUE CBOICTBa amoMuHust. OCOOCHHOCTH OKCHJIA U
TUIPOKCHIA aIOMMHUS Kak aM(OTEepHBIX coeluHeHu. Bakueimne coiau aatoMuHUS (XJIOpUI,
cynbdar).

OcobenHocTu cTpoeHust aToMa xkenesa. JKenezo B npupoze. Baxkueime py bl sxene3a. OKCHUIbI
u rugpokcuasl xkeneza(ll) u xenesa(Ill). Comu sxenmeza(ll) u xenesa(Ill). OOHapyxeHrE HOHOB
KaTHOHOB JK€JI€3a B pacTBOpE. 3HaUEHHUE COEIMHEHUH JKele3a.

Koppo3ust xumuueckass U 3JIEKTPOXUMHUYECKas. 3alIUTa METALUIOB OT KOpPpo3uu. Meramibl B
npupojie: B cCBOOOJAHOM BHJI€ U B BUje coeauHeHui. [lonstue o meramutyprun. Uépnas u uBeTHas
Metautyprus. [lupomeramnyprus, ruIpoMeTaIIyprus, 3JeKTpoMeTautyprus. JJoOMeHHbIN npouecc.
[lepepaboTka 4yryHa B cTallb. DJIEKTPOIHU3 PACILIIABOB.

JdemMoHcTpanuu

B3aumMopeiicTBrue HaTpus, JIUTHUS U KaldbLUs C BOAOK.
['openue HaTpus, MarHus u xene3a B KUCIOPOJE.
Bcenblika TepMUTHON cMecH.
B3anmopeiicTBre cMecH MOPOUIKOB CEPBI U KeJe3a, [IMHKA U CEPBI.
B3aumMopeiicTBre adtOMUHMS C KUCIOTAMM, LIEJI0YaMU U BOAOM.
B3anmMopeicTBue xene3a 1 Me C XJIOPOM.
B3aumoneiicTBre Meau € KOHIICHTPUPOBAHHOW CEPHOM KHUCJIOTOW M a30THOM KHCIOTOM
(pa30aBieHHON U KOHIIEHTPUPOBAHHOM).
Okpacka mIaMeHH COEUHEHUSMHU 1IEJTOYHbIX METAJIIOB.
Oxkpacka miaMeHH COSIUHEHUAMH MIET0UYHO3EMENbHBIX METAJIJIOB .
T"amenune u3zBectn BOIOM.
[Tonydyenue &ECTKOM BOABI B3AMMOJACHCTBUEM YIIIEKUCIIOTO C U3BECTKOBOW BOJIOM.
Ycrpanenue BpeMeHHOM KECTKOCTH KUTITYEHUEM U JOOABKOM COJIBI.
YcTpaneHue NoCTOSIHHOM KECTKOCTH 100aBKOM COJIBI.
WNoHUTHI ¥ IPUHIKT UX AEUCTBUS (BUACOPPArMEHT).
Konnexkuust npupoIHbIX COEAMHEHUN aTFOMUHMUSL.
Buneodparments! u cnaiabl «OKCHJT aTFOMUHUS U €70 MOAU(DUKAITII.
[Tonydenue ampoTepHOTo TUAPOKCH A ATIOMUHHS U HCCIeI0BaHuE ero cBoicTB. Komnekius
«XUMHYECKHE UCTOUHUKH TOKa».
Pe3ynbTarhl IIUTENBHOTO SKCHEPUMEHTA IO HM3YYEHHIO KOPPO3UU CTalbHBIX H3JEIHI B
3aBUCUMOCTH OT YCJIOBHMM MPOLECCOB.
Boccranosnenue menu u3 okcuaa meau(1l) Bogopomom.
Buneodparmentst u cnaiiasl «[Ipon3BoACTBO UyTryHa U CTATH.
Buneodparments! u cnaiiapl «M3aemus U3 4yryHa U CTaam.
Buneodparments! u cnaiiast «I[Ipon3BocTBO aTIOMUHUS.
JlabGopaTropHbie ONBITHI
39.B3aumozeiicTBue xenesa ¢ pactBopoM cynbdara meau(Il).
40.1ToryyeHne N3BECTKOBOM BOBI U OTBITHI C HEW.
41.ITomyuenue ruapokcunos xeneza(ll) u (III).
42.KadecTBEeHHBIE pEAKIIMU HA KATUOHBI JKEJe3a.
IIpakTHyeckne padoThI
6.[ToydeHue xecTKoi BOABI U cIOCOOKI €€ ycTpaHeHus. 7.Pemnienue
SKCIEPUMEHTAIBHBIX 337a4 110 TeMe «MeTaabl».



XHuMHA M OKpY:KaoLIasi cpeaa -24aca

Crpoenue 3emnu: SApo, MaHTHs, 3€MHas Kopa, MX XUMHUYeckui coctaB. Jlutocdepa u eé
XuUMHUYecKuii coctaB. Munepaisl. Pyasl. Ocanounsie nopoasl. [Tone3nbie nckomnaempie. XUMUYECKUN
cocraB ruzpocheprl. XuMu4eckuii coctaB aTMOC(hephl.

HcTouyHMKH XUMHUYECKOTO 3arps3HEHHs] OKpyKawiied cpeabl. ['mobOanbHBIE SKOIOTHYSCKHE
MpoOJieMbl  YeJIOBEYEeCTBA: IMApHUKOBBIA 3(PGEKT, KUCIOTHbIE JO0XKIHW, O30HOBBIC JIBIPHI.
MexyHapoIHOE COTPYIHHYECTBO B OOJIACTH OXpaHbl OKpYXalomled cpelbl OT XHMHUYECKOTO
3arpsi3HeHUs. «3eIEHast XUMUS».

JdemMoHcTpanuu

Buneodparmentst u cnaiiasl «CtpoeHue 3emMiid U €€ XUMUYECKUN COCTaBy.
Komnnekuust MUHEpaaoB ¥ TOPHBIX TOPOJI.

Konnexkuust «Pyasl MeTamioBy.

Buneodparments! u cnaiapl « 1odansHbIe SKOIOTHUYECKHUE TPOOIEMBI UETIOBEYECTBAY.

JlaGopaTopHble onbIThI 43.3yuenue
rpaHuTA.

O0001meHNe 3HAHMI 10 XUMHH 32 KYPC OCHOBHOI mKoJbl. Iloaroroska k
OCHOBHOMY rocy1apCcTBEHHOMY IK3aMeHYy -S4acoB

CrpoeHue aTomMa B COOTBETCTBHM C IIOJIOKEHHUEM XMMMUYECKOro 3yieMeHTa B [lepuoamueckoit
cucreme. CTpoeHue BEIECTBA: XMMHUYECKAs CBSA3b U KPUCTAUIMYECKHE DPEIUETKU. 3aBUCUMOCTD
CBOMCTB 00pa30BaHHBIX 3JIEMEHTAMM IPOCTHIX BEILECTB (METAJUIOB, HEMETAJUIOB, OJaropoaHbIX
ra3oB) OT [TOJIO’KEHUs 3JIeMeHTOB B [lepuoanueckoii cucteme. TUMONOrHs HEOPraHUYECKUX BEILIECTB,
JIeJIEHNE UX Ha Kiacchl ¥ rpynnsl. [Ipencrasurenn.

[Ipu3Haky ¥ ycinoBus MPOTEKAaHUS XUMMUYECKUX peakiui. TUIOIOrus XMMUYECKUX PEAKLUN I10
pa3IUYHBIM OCHOBaHMM. Peakiinu moHHOro ooMeHa. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

XUMHYECKUE CBOMCTBA IIPOCTBIX BEIIECTB. XapaKTepHbIe XMMUUECKHE CBOMCTBA
COJICOOpa3yIOIINX OKCHJIOB, THAPOKCHUIOB (OCHOBAHH, KUCIOT U aM()OTEpPHBIX
THAPOKCHJIOB),COJICH.

TeMaTnuyeckoe NIAHMPOBaAHUE

Ne Copep:xanue MaTepuaia Konunuectso
n/m 4acoB

IHoBTOpeHue u 0000meHNe cBeeHUI M0 Kypcey 8 kiacca. XumMuuyeckue peakuuu

-5 yacoB
1 Krnaccudukanys HeopraHMueckux BEIIEeCTB U MX HOMEHKJIATypa
1
2-3 | Knaccudukanus XAMHYECKAX PEAKIUIA M0 pa3IMIHBIM OCHOBAHHSIM 2

CrapTroBblii KOHTPOJIb
4-5 | [loHATHE O CKOPOCTH XUMHUYECKON peaknuu. Karamms. 2
XHMHYeCKHe peakuuu B pacTBopax -10 yacos

6 3J'ICKTpOJ'II/ITI/I‘-ICCKaSI Jucconranua 1
7 OCHOBHBIC TTOI0KCHHUS TCOpUHU 3JICKTpOJ'II/ITI/I‘{CCKOI71 AUcCoranumn 1

(T3




XUMHUYECKUE CBOMCTBA KUCIIOT B CBETE TEOPHUH IIEKTPOJIUTHUECKOU
JUCCOLIAlU

10 | Xumuueckue CBOMCTBa OCHOBAHHI B CBETE TCOPUU
ANEKTPOIUTUICCKON JUCCOIMAIIH

11 | Xumudeckue CBOMCTBA COJICH B CBETE TCOPHH JICKTPOITUTHUCCKOM

T CCOIIMAITUH.

12 [TonsiTue 0 rUAPOIN3E COJEH.

13 | IIpakTuyeckasi padora 1.
Pemenne skcriepuMeHTaIbHBIX 32714 10 TEME
«DJEKTPONUTHYECKAS TUCCOLIHALIUS

14 | O6o6IeHHe U cCUCTEMATH3alNs 3HAHHH 110 TeMe « X UMUYEeCKHE
pEaKIUK B PACTBOPAX AIICKTPOIUTOBY

15 | KonTpoabHass pagora 1 mo TemMe «XUMHYCCKHE pPEaKUUH B
pacTBOpax AMEKTPOITUTOB

Hemerananl 1 MX coeANHEHHUS -25 yacoB

16 | OOmas xapakTeprcTHKa HEMETaJIJIOB

17 | O6uas xapakTeprcTika 31eMeHTOB VIIA rpymimsl — rajJoreHoB

18 CoenMHEHUSTAIOTE€HOB

19 IIpakTuyeckas padora 2. «/3yueHrue CBOKWCTB COJISHON KUCTOTBI»

20 | OOmas xapakTeprcTHKa 1eMeHToB VI A - xanpkorenoB. Cepa

21 | CepoBomopon u Cyab(ubl.

22 | KucnopoHbie COSTUHEHHS CePBI

23 | IlpakTuueckasi padora 3. «/3yueHne CBOMCTB CEPHOI KUCIOThI»

24 | OOmas XxapakTepUCTHKA XUMHUYECKHX JIEMEHTOB VA Tpynmbsl. A30T

25 | Ammuak. Costi aMMOHHS

26 | IIpakTH4yeckas padora 4.
«[TomydyeHne aMmMuaKka v U3y4eHUE €ro CBOWCTBY

27-28 |KucnopomocoaepiKaiiie COeTMHEHUS a30Ta.

29 | ®ocdop u ero coeqUHEHUS

30 | O6mas xapakTepucTHKa 31eMeHTOB [V A- rpymmsl. Yriepo.

31 | Kucnopojacoaepikaiiye COeIMHeHUs YTepoa




32

IIpakTnueckas padora 5.
«[lomyuenue yriekuciaoro raza u U3y4eHue ero CBOMCTB»

33 | YrieBoaopo bl
34 | Kucnopoacoaepskaiiie OpraHMueckKue COeTHHEHHUsI
35 Kpemuuii u ero coenuHeHus
36 | CunmkatHasi IPOMBIIUICHHOCTh
37 | [Nony4yeHue HEMETAILIOB
38 [TonydeHnne BaXHEUIIINX XUMUYIECKUX COCTUHEHUIN
39 | O6obuieHue o Teme «HemeTasuibl U MX COSAMHEHUS
40 Kounrpoabnas padora Ne2 no reme «Hemeramisl u ux
COETUHEHUS»
MeTtajuibl M UX coequHenus -17 yacon
41 | ITonoxenue metawioB B [lepuoandeckoit cucteme, CTpOCHUE
aTOMOB U KPHCTAJIJIOB
42 | OOue XMMHUYECKHE CBOMCTBA METAJLIOB.
43-44 | OOGmmas XxapaKTepUCTHKA IIETOYHBIX METAJIOB
45-46 | OOGmas XapaKTepUCTHKA IIET0YHO3EMENIbHBIX METAIIJIOB
47 | YK€cTkocTh BOJBI M CIIOCOOBI €€ yCTpaHeHHUS
48 IIpakTnuyeckas padora 6. «[lomyueHue keCTKOW BOJBI U CIIOCOOBI
e€ ycTpaHeHUsD)
49 ATIOMUHHI U €70 COETUHEHUS
50-51 | JK&cTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEHHSI
52 | IlpakTHueckas padora 7
«PenieHune sKcriepMMEHTANBHBIX 3a/1a4 10 TeMe «MeTalb»
53 | Koppo3sust MeTayuioB u criocoObl 3alIUThl OT Heé
94-55 | Metasutel B ipupose. [loHsTHe 0 MeTauTyprun
56 | O6oOIIeHre 3HaHu# M0 TeMe «MeTauTbi»
57 | KonrpoabHas pa6ora 3 o reme «MeTamb»
XuMHSA M OKpY:Kaoasi cpeaa -2 Jyaca
58 XuMuyeckasi OpraHu3anys MiaHeTbl 3eMJs.




59 | OxpaHa OKpYXKaIOIIEH Cpelibl OT XUMUYCCKOTO 3arpsi3HEHHS 1

O06001eHne 3HAHUI IO XMMHUH 32 KypPC OCHOBHOM IK0JbI. [Toarorobka k OcHOBHOMY
rocyiapcrseHHomy 3k3ameny (OI'J) (5u).

60 | BemectBa 1

61 XUMHUYECKUE PEaAKIIHH 1

62 | OcHOBBI HEOPraHUYECKOW XUMUH 1

63 | [ToBTOpeHwue u 0000IIeHke 10 TeMe. [10Ar0TOBKa K KOHTPOJIBHO 1
pabore

64 | KonTpoabHasi padora Ned «ltorosast 1o Kypcy OCHOBHOM 1
TITKOJTBI
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