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Pabouast mporpamma o xumuu 117151 8-9 KjacCoB cOCTaBlieHa Ha OCHOBE:

1. ®denepallbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa OCHOBHOTO
o0rIero o0pazoBaHusi, yTBEPKACHHOTO MTPUKa30M MHHUCTEPCTBA OO0pa30BaHMS U HAYKH
P® 17 nexabps 2010 roga Nel1897 (penakums 31.12.2015);

2. OcHoBHOI 00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOT'O 00IIIEro 00pa3oBaHUs
I'bOY COMI Nel m.r.t. Cyxonon myHuuunaisHoro paiona CeprueBckuii Camapckoi
oOnacTu.

OOpa3oBarenbHbI MPOLECC OCYILECTBIAETCS C HCIHOJIb30BAHUEM Y4YEOHHKOB, Y4EOHBIX
nocoOui, BXOIANIMX B ACUCTBYIOUIHIA (peepanbHblii nepedeHs. [lepeuens yueOHUKOB €KEroaHo
YTBEPKAACTCA IPUKA30M JUPEKTOPA LIKOJIBL.

I[Inanupyemble pe3y/bTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa
[InanupyemMble pe3yibTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa

JINYHOCTHBIE Pe3yJIbTATHI:
1. Poccwuiickas rpaxxaaHcKasi MICHTUYHOCTh (IATPUOTH3M, YBaKeHHEe K OTEUYeCTBY, K MPOIIIIOMY
U HAaCTOSIIEMy MHOTOHAIIMOHAIBHOrO Haponaa Poccuu, 4yBCTBO OTBETCTBEHHOCTHM M JIOJITa
nepen Poxunol, maeHtuduxamus cebs B KadecTBe rpakaaHuHa Poccun, cyObeKTHBHAs
3HaYUMOCTh HCIIOJIb30BAHUS PYCCKOTO sI3bIKa M S3bIKOB HapoaoB Poccuum, oco3nanue u
OIIYIICHUE JIMYHOCTHOM CONMPUYACTHOCTH Cyap0e poccuiickoro Hapona). (Oco3HaHue
STHUYECKOU MPUHAATIC)KHOCTH, 3HAaHHE UCTOPUH, SA3bIKA, KYJIBTYPBI CBOETO HapoJa, CBOETO Kpasl,
OCHOB KYJIbTYPHOTO HaclieAus HapoJoB Poccum m dyenoBedyecTBa (MIEHTHYHOCTH YENIOBEKA C
POCCHUHCKON MHOTOHAIIMOHAIBHON  KYJIbTYpO#, CONPHUYACTHOCTh HCTOPUU HAPOAOB U
rOCYy/IapCTB, HAXOJMBINUXCS Ha TEPPUTOPHH COBPEMEHHON Poccum); wWHTEepHOpH3aIus
TYMaHUCTUYECKUX, JIEMOKPATHUYECKUX W TPAJAUIMOHHBIX IIEHHOCTEH MHOTOHAIMOHAIBHOTO
poccuiickoro oOmiectBa. OcCoO3HAaHHOE, YBAXHUTEIBHOE M TOOpOKENIaTeIbHOE OTHOIICHUE K
UCTOPUH, KYIbType, PEIUTUU, TPATUIMAM, S3bIKaM, LIEHHOCTSIM HapoaoB Poccuu u Hapomos
MUpa.
2. TOTOBHOCTH M CITOCOOHOCTH O0YYAIOMIMXCS K CAMOPA3BUTHIO H CAMOOOPA30BaHUIO HA OCHOBE
MOTHUBAIlMM K OOYYEHHIO M TO3HAHHWIO; TOTOBHOCTh M CIHOCOOHOCTH OCO3HAaHHOMY BBHIOOPY U
MIOCTPOCHHIO NATbHEHIIIeH MHINBUAYAIbHOW TPACKTOPUU 00pa30BaHMs Ha 0a3e OPHEHTUPOBKHU B
mupe Tmpodeccuit U MPOPECCHOHANBHBIX  MPEANOYTEHUH, C Y4ETOM  YCTOMYMBBIX
MI03HABATEBHBIX HHTEPECOB.
3. Pa3BuToe MopanbHOE CO3HaHHME W KOMIIETEHTHOCTh B PEIICHWH MOPATbHBIX NMpoOJeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (OpPMUPOBAHHWE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO
MOBEJICHUS, OCO3HAHHOTO ¥ OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHBIM TMOCTYIIKaM
(crIOCOOHOCTh K HPABCTBEHHOMY CaMOCOBEPIIEHCTBOBAHHUIO; BEPOTEPIHUMOCTh, YBAKUTEIBHOE
OTHOIICHHE K PEJIMTHO3HBIM YYBCTBAM, B3TJISIaM JIFOJICH HITH MX OTCYTCTBHUIO; 3HAHNE OCHOBHBIX
HOPM MOpajH, HPAaBCTBEHHBIX, AYXOBHBIX HJICATIOB, XPAaHUMBIX B KYJIbTYPHBIX TPATUIUSIX
HaponoB Poccuu, TOTOBHOCTh Ha UX OCHOBE K CO3HATEILHOMY CAMOOTPAaHMUYEHHIO B IMTOCTYIIKAX,
MOBEJICHUH, PACTOUYUTEIHLHOM TMOTPEOUTENbCTBE; CPOPMUPOBAHHOCTh MPEACTAaBIEHUN 00
OCHOBAaX CBETCKOU ITHKH, KYJbTYpPhl TPATUIIUNOHHBIX PEIUTHI, UX POJIM B PA3BUTHH KYJIbTYPBI H
uctopun Poccun M yenoBedyecTBa, B CTAHOBJICHHM TPAKJAHCKOTO OOIIECTBA U POCCHUUCKOMN
TOCY/IapCTBEHHOCTH; IMOHUMAaHWE 3HAYCHHUS HPABCTBEHHOCTH, BEPhl M PEIWTHUA B IKU3HH
YyenoBeKa, ceMbd U o0miecTBa). CPOPMUPOBAHHOCTh OTBETCTBEHHOTO OTHOIIEHUS K YYCHHIO;
YBOXHTEIHLHOTO OTHOIICHUS K TPYAY, HAJIMYUE OIBITA YYAaCTHS B COIMAIBLHO 3HAYHMOM TPY/IC.
Oco3HaHuWe 3HAUEHUsI CEMBbH B JKM3HHM YEJIOBEKAa W OOIIECTBA, MPUHATHE IIEHHOCTH CEMEMHOMN
JKU3HH, YBOKUTEIHLHOE U 3a00TIMBOE OTHOIIIEHUE K WICHAM CBOCH CEMbH.
4. C¢opMHUPOBAHHOCTb IIEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKW W OOIIECTBEHHOW MPAKTHKH, YYHUTHIBAIOIIETO COIHAILHOE,



KYJIBbTYPHOE, SI3IKOBOE, TyXOBHOE MHOT000pa3ue COBPEMEHHOI'0 MUPA.

5. Oco3HaHHOE, YBa)XUTEIbHOE M J0OpOXKeNnaTeIbHOE OTHOIIEHHE K JPYroMy 4YelOBEKY, €ro
MHEHHIO, MHPOBO33PEHHIO, KYJIBTYPE, S3bIKY, BEpE, I'PaKJAHCKOW MO3ULMH. ['OTOBHOCTH M
CIIOCOOHOCTh BECTUM [JUANOr C APYTMMHU JIFOJbMU M JIOCTMIaTh B HEM B3aUMOIOHMMAHHUS
(umeHTHUKaKMs ceO0s KAk  IOJHONPABHOTO  CYOBbEKTa  OOIICHHS, TOTOBHOCTH K
KOHCTPYHPOBaHMIO 00pa3za mapTHepa MO IHajory, TOTOBHOCTh K KOHCTPYMPOBAaHHUIO 0Opasa
JOIYCTUMBIX CIIOCOOOB JMaora, TOTOBHOCTh K KOHCTPYMPOBAHHUIO IpoIecca Juajiora Kak
KOHBCHIIMOHUPOBAHUS HMHTEPECOB, MPOLEAYP, TOTOBHOCTb M CHOCOOHOCTH K BEICHHIO
MIEPETOBOPOB).

6. OCBOEHHOCTh COIIMAIBHBIX HOPM, MPaBUJI MOBEAEHUs, pojieil U (OpM COIMAIBHON KHU3HU B
rpynmnax u cooOIiecTBax. Y4yacThe B IIKOJIbHOM CaMOYIPABJIEHUU M OOIIECTBEHHOW >KU3HH B
Ipejienax BO3PACTHBIX KOMIIETEHLUH C yYE€TOM PErMOHAIbHBIX, 3THOKYJIbTYPHBIX, COLUAIbHBIX
U DKOHOMHUYECKHMX OcoOeHHocTel ((popMUpOBaHHME TOTOBHOCTHM K YYacTHIO B IpoIecce
YIOPSAOYEHHS] COLMAIBHBIX CBSI3€l M OTHOLUEHWI, B KOTOpPBHIE BKJIKOYEHBI M KOTOpBIE
bopMUPYIOT caMU yualluecs; BKIIOYEHHOCTh B HEMOCPEACTBEHHOE TIpa)kJIaHCKOE ydyacTHe,
TOTOBHOCTH y4acTBOBATh B KH3HEAEATEILHOCTH MOJIPOCTKOBOTO OOIIECTBEHHOTO 00BETMHEHNS,
MPOJYKTUBHO B3aMMOJICHCTBYIOIIETO C COLMAJIBbHON CpPeAOd M COLMAIbHBIMM HHCTUTYTAMM;
uACHTUPUKAIMS ce0s B KadecTBe CyOBEKTa COLHMAIBHBIX NpeoOpa3oBaHUil, OCBOCHHE
KOMIIETEHTHOCTEl B cdepe OpraHu3aTOPCKON AEATEeIbHOCTH; WHTEPUOPH3AIUS IEHHOCTEH
CO3MJATEIBHOIO OTHOIICHHSI K OKPYXKAIOIIEH JEUCTBUTEIBHOCTH, LEHHOCTEW COLMAIBHOIO
TBOpPYECTBA,  LIEHHOCTU  MPOAYKTHUBHOM  OpraHM3aluMyd  COBMECTHOM  JIESITENIbHOCTH,
caMopeaIn3aluy B IPYIIE U OpraHUu3ally, HEHHOCTH «IPYyroro» Kak paBHOIIPAaBHOI'O MTapTHEPA,
dbopMupoBaHHE KOMIETCHLUNA aHalu3a, MPOCKTUPOBAHUS, OpPraHU3aluu JIEeATEIbHOCTH,
peduiekcun U3MEHEHUH, CIIOCO00B B3aWMOBBITOIHOTO COTPYIHHYECTBA, CIIOCOOOB pean3aluu
COOCTBEHHOTO JTUACPCKOT0 MOTEHIHAIIA).

7. CchopMHpPOBaHHOCTH LIEHHOCTH 3JI0POBOTO U 0€30MacHOro 00pasa >KM3HU; UHTEPUOPHU3ALUS
IpaBWJI MHAMBHUIYALHOTO M KOJUIEKTUBHOTO O€30MacHOr0 TMOBEACHHUS B YPE3BBIYANHBIX
CUTyalUAX, YIPOXKAIOMUX KU3HU U 30POBbIO JIIOJEH, IIPABUII IOBEICHHS Ha TPAHCIIOPTE U HA
Joporax.

8. Pa3BUTOCTh 3CTETHUYECKOTO CO3HAHUS Yepe3 OCBOCHUE XYJOKECTBEHHOTO HACIIEAMS HapOI0B
Poccuu u mupa, TBOpUYECKON EATEIBHOCTH 3CTETUYECKOT0 XapakTepa (ClIoCOOHOCTh MOHUMATh
XYyJO’KECTBEHHBbIE  MPOMU3BEJIECHUS, OTpPaXKaloIIMe pa3Hble OSTHOKYJIbTYpHBIE  TpPaJULUH;
c(OPMHPOBAHHOCTh OCHOB XYJOXKECTBEHHOM KYyJIbTYPbl OOyYarOMIMXCsl KaK YacTH MX OOIIeH
JyXOBHOM KYJIBTYpPBI, Kak 0c000ro crocoba IO3HaHUS >KM3HU M CPEACTBAa OpraHHU3aluu
OOIIEeHHUs; ACTETUYECKOE, HSMOLMOHAIBHO-IIEHHOCTHOE BHJCHHME OKPY)KAIOLIET0  MHpa;
CIIOCOOHOCTH K AMOLIMOHAJIbHO-1IIEHHOCTHOMY OCBOEHHUIO MHPA, CAMOBBIPAKEHUIO U OpPUEHTAIUU
B XY/I0)KECTBEHHOM M HPAaBCTBEHHOM IIPOCTPAHCTBE KYJIBTYPbI; YBAKEHUE K UCTOPUU KYJIbTYPBI
cBoero OredecTBa, BHIPA)KEHHOM B TOM YHCII€ B IOHUMaHUU KPacoThl YEJIOBEKa; NOTPEOHOCTH B
OOIIEHUH C XY0’KECTBEHHBIMH MPOU3BEICHUSIMHU, CHOPMUPOBAHHOCTh AKTUBHOT'O OTHOIIEHUS K
TPAAULUAM XyI0KECTBEHHON KYJIbTYPbI KaK CMBICIIOBOM, 3CTETUYECKON M IMYHOCTHO-3HAYNMOMN
LIEHHOCTH).

9. CchopMUPOBaHHOCTh OCHOB JKOJOTHUECKOW KYIBTYPHl, COOTBETCTBYIOUICH COBPEMEHHOMY
YPOBHIO 3KOJOTMYECKOIO0 MBIIUIEHUS, HAJIM4YUE OINbITA HKOJIOTMUECKH OPHUEHTUPOBAHHOMN
peQIIEKCUBHO-OIICHOYHOM U TNPAKTUYECKOW JIEATENbHOCTH B  JKU3HEHHBIX  CUTYalUAX
(TOTOBHOCTh K HCCIIEJIOBAHUIO MPHPOJIBI, K 3aHATHSAM CEIbCKOXO3SMCTBEHHBIM TPYAOM, K
XYyJI0’KECTBEHHO-ICTETUUECKOMY OTPaKEHUIO MPUPOJBI, K 3aHATHSIM TYpHU3MOM, B TOM 4YHCIIE
HKOTYPU3MOM, K OCYLIECTBIIEHUIO IPUPOAOOXPAHHOMN AESATEIBbHOCTH).

MeranpeameTHsblie pe3yJbTaThl:
MertanpeameTHble pe3ysbTaThl BKJIIOYAIOT OCBOEHHBIE OOYYAOIIMMHCS —MEXKIIPEIMETHBIE
MIOHATUSA u YHUBEpCaJIbHBIC yueOHbIe JENCTBUSA (perynsaTuBHBIE,
M03HABATEJIbHBIC,KOMMYHUKATUBHBIE).



MesxnpeaMeTHble TOHATHS
VYcinoBueM  (QOpMHUpOBaHUS MEXIPEIMETHBIX IOHATHH, TaKHX, Kak CcUCTeMa, (akT,
3aKOHOMEPHOCTb, (DEHOMEH, aHalu3, CUHTE3 SBJISIETCS OBJIQJICHUE OOY4YarOIIMMUCS OCHOBaMH
YUTATENLCKOM KOMITETCHIIUH, MPUOOPETEHHE HABBIKOB paboTHl ¢ HMH(OpMAIMel, ydacTHe B
IIPOEKTHOH JiesATeNbHOCTU. B OCHOBHOM IIKOJI€ Ha BCeX Ipeamerax OyneT MpoJojbKeHa paboTa
1o (OPMHUPOBAHUIO U PA3BUTHIO OCHOB YUTATEIHCKOW KoMIeTeHIMU. OOyJaromuecs: OBIaeioT
YTEHHEM KaK CpEICTBOM OCYLIECTBICHHMS CBOUX JaJbHEHIIMX IUIAHOB: MPOJOJKEHHUS
o0Opa3oBaHusl M CaMOOOpa30BaHMsI, OCO3HAHHOTO IUIAHUPOBAHHUS CBOET0 AaKTyalbHOTO U
HNEPCHEKTUBHOIO Kpyra YTEHMs, B TOM YHUCIE JOCYrOBOIO, IOJATOTOBKM K TPYIOBOH U
COLMAIBHOW JEATENbHOCTH. Y  BBITYCKHMKOB OyzmeT chopMmupoBaHa MOTpeOHOCTh B
CHUCTEMaTHMYECKOM YTEHHMU KaK CPEJCTBE MO3HAHMs MHpa U ceds B 3TOM MHUpE, FApMOHU3ALUU
OTHOIICHHIA YeJIOBEKa U 00IIEeCTBa, CO3/IaHuU 00pa3a «IOTPEOHOr0 Oy TyIIEroy.
[Ipy u3ydyeHHMM y4eOHBIX NPEAMETOB OOYYAIOIIMECS YCOBEPIICHCTBYIOT HPUOOpETEHHBIE HAa
IEpPBOM YPOBHE HABBIKH paboOThl ¢ MH(popMaruerd u monoiaHiat ux. OHM cMoryT paboTarh ¢
TEKCTaMH, NPeoOpa3oBbIBaTh U UHTEPIPETUPOBATH COACPIKALILYIOCS B HUX MH(POPMALHIO, B TOM
qruce:
* CUCTEMaTU3UPOBaTh, COINOCTABIATh, AHAJIU3UPOBaTh, 0000IIATh U MHTEPIPETUPOBATH
UH(POPMALIHIO, COACPIKALTYIOCS B TOTOBBIX HH()OPMAIIMOHHBIX 00BEKTaX;
* BBIICTATh IVIABHYI0 M M30BITOYHYIO HH(GOPMAILMIO, BBINOJHATH CMBICIOBOE CBEPTHIBAHHE
BBIJICIIEHHBIX (DAaKTOB, MBICIEH; MPEICTAaBIATh MHPOPMALUIO B CXATOH cloBecHOW ¢opme (B
BUJIC IUIaHA WIM TE3HCOB) U B HAIJISIHO-CUMBOJIMYECKOM (hopme (B BHIe Tabaul, rpaduuecKux
CXEM H JarpaMm, KapT MOHITUH — KOHIENITyaIbHBIX JHArpaMM, OTIOPHBIX KOHCIIEKTOB);
* 3aIOJIHATH U JOTOJHSATH TAOJIHUIIBI, CXEMBI, THArPAMMBI, TEKCTHI.
B xoxe u3ydeHus Bcex y4eOHBIX MPEAMETOB OOyYarolIUecs: MPUOOPETYT OMNBIT HPOEKTHOM
NESTENIbHOCTH Kak 0co0oil  dopmbl  yueOHOIl paboThl, CIOCOOCTBYIONIEH BOCHUTAHMIO
CaMOCTOSITENIbHOCTH, HHHUIMATHBHOCTH, OTBETCTBEHHOCTH, TIOBBIICHUIO MOTHBAIMH |
3¢ (deKTUBHOCTH Yy4eOHOW JeATeNbHOCTH; B XOJ€ peaJM3allid HCXOJHOrO 3aMmbIClla Ha
NPAaKTUYECKOM YPOBHE OBJAJCIOT YMEHHUEM BBIOMpAThH AJCKBATHBIC CTOSINEH 3aqaue CpeicTBa,
OPUHUMATh pELIeHHs, B TOM 4YHCIe M B CHUTyauusx HeomnpeaeiaeHHocTd. OHM moyyar
BO3MOXKHOCTH Pa3BUTh CITIOCOOHOCTH K pa3pabOTKe HECKOJIbKUX BAPHAHTOB PEIICHHM, K TIOMCKY
HECTaHJAPTHBIX PELICHUH, IOMCKY U OCYILECTBICHUIO HanOoJIee MPUEeMIIEMOTO PELICHHUS.
[lepedeHp KITFOUEBBIX MEXKIIPEIMETHBIX TOHSITHIA OIMpPEENseTCsl B X0/€ pa3padOTKH OCHOBHOM
00pa3oBaTebHON MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus 00pa3oBaTeIbHON OpraHU3aIuH
B 3aBHUCHMOCTH OT MaTepUaTbHO-TEXHUYECKOTO OCHAIICHHs, KaJpPOBOTO IOTEHIMAIIA,
UCTIOJIb3YEMBbIX METOJIOB pabOThI U 00Pa30BaTENbHBIX TEXHOIOTUH.
B cootBerctBun ®I'OC OOO BBIIEHSAIOTCS TPU IPYNIbl YHUBEPCAIBHBIX YY€OHBIX JEHCTBUI:
peryJsTUBHbIE, TO3HABATENIbHbIE, KOMMYHUKATHBHBIE.
PeryasituBubie YY ]
1. VYMmeHue caMOCTOSTENTBHO ONpeNeNATh LeNu O0y4eHus, CTaBUTh U (HOpMYIMpPOBAThH
HOBBIE 33Ja4ll B ydeOe M IO3HABATEIbHON MIEATENbHOCTH, PAa3BHBATh MOTHBHI U
MHTEpECHI CBOCH MM03HaBaTEIbHOM e TeNbHOCTH. O0yJatoiics CMOXKET:
® AHANU3UPOBATh CYLIECTBYIOIIME M IUIAHUPOBaTh Oyayiiue oOpa3zoBaTeIbHbIE
pe3yIbTaTHI;

® WICHTH(PUIIUPOBATH COOCTBEHHBIE MPOOJIEMBI M ONIPEACIIATH TIABHYIO MPOOJIeMY;

® BBHIIBUTATh BEPCHH  pEUICHHS TpoOJeMbl, (OPMYIHPOBATH  THUIOTE3HI,
MIPEIBOCXHIIATh KOHEUHBIN Pe3yIIbTarT;

® CTaBUTh IIeNIb JICATEIILHOCTH Ha OCHOBE OIpENeNeHHOW TpoOJIeMbl ¢
CYIIECTBYIOIINX BO3MOKHOCTEM;

e (opmynHpoBaTh y4eOHBIE 33JaYM KakK IIArd JOCTH)KEHUS MOCTaBJICHHOW LeH
NeSITeTbHOCTH;

e 00OCHOBBIBATH 1€JIEBbIE OPHUEHTUPHI U IPUOPUTETHI CCHUIKAMU Ha LIEHHOCTH,
yKa3bIBasi 1 000CHOBBIBAS JIOTHYECKYIO ITOCIIEA0BATEILHOCTD IIIATroB.



YMeHHe CcaMOCTOSITENIbHO IUIAHUPOBATh IYTH JOCTM)KEHHUS IEJe, B TOM 4YHCIe
aJIbTepHATHBHBIC, OCO3HAHHO BBHIOMpaTh Hambosiee 3(h(HeKTUBHBIE CIIOCOOB! PEICHUs
yueOHBIX U M03HaBaTeIbHbIX 3a7au. OOyyaromuicss CMOXeT:

e ompeneisITh HEOoOXOAWMBIC JEUCTBHE(s)) B COOTBETCTBHHM C YYCOHOM |
[I03HABATENbHOM 3a/1auell M COCTABJIATh AITOPUTM UX BBINOJIHEHUS;

e 00OCHOBBIBaTH M OCYLIECTBIATh BBHIOOp HambOosee 3(P(PEKTUBHBIX CIIOCOOOB
peleHys yueOHbIX U 103HaBaTEIbHbIX 33a4;

®  OMpeneNiATh/HaXOAUTh, B TOM YHUCIE U3 NPEJIOKEHHBIX BAPUAHTOB, YCIOBHS IS
BBINOJIHEHUS Y4€OHOH M ITO3HABATEIBHOM 3a/1a4u;

® BBICTPAaMBATh )KU3HEHHBIC TNIAHBI HA KPATKOCPOUHOE Oynyiiee (3asBIIsATh eJIeBbIE
OPHEHTHUPBI, CTABUTh AJCKBAaTHBIC UM 33/1a4H U NIPEJIaraTh ACHCTBUS, YKa3bIBasi U
000CHOBBIBAs JIOTHYECKYIO MOCJIE0BATEILHOCTD 11AaroB);

e BHIOMpaTh U3 MPEAJOKEHHBIX BAPUAHTOB U  CAMOCTOATENBHO  HUCKaTb
CpeAcTBa/pecypcChl ISl PELICHUS 3a1a4H/TIOCTHKECHHUS 1IeITH;

® COCTaBJIATh IUIAH pELIEHHUs MpoOJieMbl (BBIIOJHEHMsI IPOEKTa, MPOBEICHMS
UCCIIIOBAHMS);

e ompeneniaTb TOTEHIHMATIbHBIE 3aTPYAHEHUS TIpU PpEHICHUH YYeOHOH W
[I03HABATENbHOM 3a/1a4l M HaXOAUTh CPEACTBA ISl UX YCTPAHEHHUS;

® OMNHUCHIBATH CBOH OMBIT, 0opMIIsAs €ro A NepeAayd APYTruM JIOASM B BUE
TEXHOJIOTUH peIlIeHUs MPAKTUUECKUX 3ajjayu OIPeIeIEHHOI 0 Kilacca;

® IUIAHUPOBaTb U KOPPEKTHPOBATH CBOIO HHAMBUIYAIBbHYIO 00pa3oBaTeIbHYIO
TPAEKTOPUIO.

YMeHue COOTHOCUTh CBOM JAEUCTBUS C INIAHUPYEMBIMU PE3YJIbTATaMH, OCYILIECTBISATh

KOHTPOJIb CBOEH JEeATENbHOCTU B IPOLIECCE JTOCTHXKEHUS PE3ysbTaTa, ONpEeAeisiTh

crocoObl  JEHCTBMM B paMKax IpEAJIOKEHHbIX YCJIOBUH W TpeOoBaHHUH,

KOpPPEKTUPOBAaTh CBOU JIEHCTBHS B COOTBETCTBHM C W3MEHSIOLIEHCS CUTYalHEH.

OOyyaromuiics CMOKET:

® OIpenensaTb COBMECTHO C MEJaroroM W CBEPCTHUKAMH KPUTEPUH TUTAHUPYEMBIX
PE3yJIbTaTOB M KPUTEPHUH OLIEHKU CBOEH yueOHOMU JesITeNbHOCTH;

e cucTeMaTH3upoBaTh (B TOM 4YHUCIE€ BbIOMpaTh TPUOPUTETHBIE) KPUTEPUU
IUTAHUPYEMBIX PE3YJIbTaTOB U OLIEHKU CBOEH JIESATEIIbHOCTH;

e 0TOMpaTh MHCTPYMEHTHI JJIsi OLICHUBAHUS CBOEU NESATEIbHOCTH, OCYIIECTBISTH
CAMOKOHTPOJIb CBOEH JEATEJIbHOCTH B paMKax MpPEUIOKEHHBIX YCIOBHH H
TpeOoBaHUI;

® OIICHWBATh CBOIO JICATENIHOCTh, APTYMEHTUPYS TPUYMHBI JOCTIDKEHHS WIIH
OTCYTCTBHSI IJITAHUPYEMOTO PE3YNIbTaTa;

® HAaXOJUTh JOCTaTOYHbIE CPEICTBA Ui BBIINOJIHEHUS YYEOHBIX JEHCTBHHA B
M3MEHSIOIIENCS CUTYyalluu U/UIM IPU OTCYTCTBHHM IUIAHUPYEMOTO pe3yIbTaTa;

e paboras 10 CBOEMY IUIaHY, BHOCHTh KOPPEKTUBBI B TEKYIIYIO NESTEILHOCTh Ha
OCHOBE aHalu3a HM3MEHEHUH CUTyalluu JUIsl MOJY4YeHHs 3alUIaHuPOBaHHBIX
XapaKTepUCTHK MPOJYKTa/pe3ynbTaTa;

® YCTaHABIMBATh CBSI3b MEXAY MOJIYYEHHBIMH XapaKTepUCTUKAMU NPOAYKTa MU
XapaKTepUCTHKaMH Mpollecca AESITEIbHOCTH M IO 3aBEpUICHUH JAEATeIbHOCTU
npeJularath U3MEHEHHE XapaKTePUCTUK Ipoliecca A MONYyYeHHs YITy4IISeHHBIX
XapaKTePUCTHK MPOIYKTA;

® CBEpATh CBOM JCUCTBUS C LEIBIO W, IPU HEOOXOIMMOCTH, UCIPABIATH OUIHOKA
CaMOCTOSITENILHO.

YMeHrne OIeHWBATh TNPABWILHOCTH BHIMOJIHEHUS Y4eOHOW 3amadu, COOCTBEHHBIE

BO3MOKHOCTH €€ perieHusi. O0yJaromuics: CMOXKeT:

® ONpeneNsiThb KPUTEPUU MPaBUIBHOCTU (KOPPEKTHOCTH) BBIMOJIHEHUS Y4eOHOM
3ajJauu;



e aHanM3UpoBaTb U OOOCHOBBIBaTH  NPUMEHEHUE  COOTBETCTBYIOLIETO
MHCTPYMEHTAPHS JUIsl BHITIOJTHEHUS y4eOHOU 3a1au;

e CcBOOOJHO MOJI30BaThCs BHIPAOOTAHHBIMU KPUTEPUSIMU OLIEHKH M CaMOOLICHKH,
UCXO/AS W3 UEIW W HMEIOMIMXCS CPEeACTB, pa3iuyas pe3ylbTaT U CHOCOOBI
JIEHCTBHIA;

® OLIEHUBATh IPOAYKT CBOEH JEATEIBHOCTH IO 3aJaHHBIM M/MIM CaMOCTOSITEIBHO
OIpEeJICJIEHHBIM KPUTEPUSAM B COOTBETCTBUU C LIENbIO JEATEIHOCTH;

e 00OCHOBBIBAaTh JTOCTMKMMOCTD II€JIM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLICHKHU
CBOUX BHYTPEHHMX PECYPCOB M JJOCTYITHBIX BHELIHUX PECYPCOB;

e (uKcHpOBaTh W AaHAIM3MPOBATH JMHAMHUKY COOCTBEHHBIX 0OpPa30BaTEIbHBIX
pe3yJbTaTOB.

Bnanenne OCHOBaMHM CaMOKOHTPOJS, CAMOOLIEHKM, NPUHATHA pEIICHHH W

OCYILECTBJICHHUSI OCO3HAHHOI'O BBIOOPA B yueOHOM U Mo3HaBarenbHOM. O0yqaromuiics

CMOJXET:

e HaOIIOAAaTh W aHATU3UPOBATh COOCTBEHHYIO Y4YeOHYI0 M IIO3HABaTEIbHYIO
NESITeNbHOCTh W JIEATENIbHOCTh  JIPYTMX  OOydYalomuxcs B IpOLEcce
B3aUMOIIPOBEPKU;

® COOTHOCHTHb peallbHble W IUIAHUPYEMbIE pe3yabTaTbl WHIWBUIYAIBHOU
00pa3oBaTENbHON ACATEIBHOCTHU H JIENIaTh BHIBOJIBI;

® [IPUHUMAThH PELICHHUE B yUeOHON CUTYyallud U HECTH 3@ HErO OTBETCTBEHHOCTb;

®  CaMOCTOSITENILHO ONPEACIATh MPUYMHBI CBOETO yCIIeXa MM HeycleXa U HaXOAUTh
CTIIOCOOBI BBIXOJIA M3 CUTYAIMH HEYCIIeXa;

® PETPOCHEKTHBHO OIpPENEIATh, KaKhe JeHCTBUS IO PELICHUI0 yueOHO 3a1aun nin
rapamMeTpsl 3THX JCUCTBUU IPUBEIN K IIOJYYEHUIO HMEIOIIErocs IPOAYKTa
y4eOHOM JIeATEIIBHOCTH;

® JEMOHCTPHPOBATH IPUEMBI perymsiun NCUXO(PHU3HOTOTUIECKHX/
HMOIMOHAIBHBIX COCTOSIHUHN ISl JOCTIOKeHMs 3dekra ycrokoenus (ycTpaHeHHS
SMOLIMOHAIBHOM HampspkeHHOcTH), 3(hdekra BoccraHoBieHUs (ocnabieHus
MIPOSIBJICHU I YTOMJICHHUS), s dexra aKTUBU3ALNH (noBbIIIEHUS
NCUXO(QHU3HOIOTUYECKON PEaKTUBHOCTH).

ITo3naBaTeabHble YY /|

6.

YMeHue onpeaensaTh MOHATHSA, CO34aBaTh OOOOIIEHUS, yCTaHABIUBATh AaHAJOTHH,

KIlacCcu(UIIMpPOBaTh, CAMOCTOSITENIFHO BBIOMPATh OCHOBAaHHUS W KPUTEPUU LIS

KJaccu(UKalMy, yCTAHABIMBAaTh  NPUYMHHO-CIIEACTBEHHBbIE  CBSI3H, CTPOMTH

JIOTHYECKOE paCCYXIEHHE, YMO3aKIo4eHne (MHIYKTHBHOE, JEAYKTUBHOE, IIO

aHAJIOTHH) U JIeJ1aTh BBIBOJIBL. OOyUaroMiCs CMOXKET:

e [0a0MpaTh CJIOBA, COMOJYMHEHHBIE KIIIOUEBOMY CIIOBY, OIPENEIISIONINE €ro
MIPU3HAKH U CBOMCTBA;

® BBICTPAMBATh JOIMUYECKYIO IETIOYKY, COCTOSIIYIO U3 KJIIOUEBOTO CJIOBA U
COIOTYMHEHHBIX EMY CJIOB;

® BBIIEJATH OOUIMIA MPHU3HAK JABYX WM HECKOJBKHX MPEIMETOB WM SBICHUNA U
OOBSICHATB UX CXOJICTBO;

e 00BEIUHATH MPEJAMETHI U SBJICHUS B TPYIIIHI IO ONPEACTICHHBIM IPU3HAKAM,
CpaBHUBATh, KJIaCCU(UIIUPOBATH U 0000IATh (PAKTHI U SABICHUS;

®  BBIJICIATH SBJICHUE U3 OOIIETO psAa IPYTUX SBICHHIA;

® OmpeneniaTh 00CTOSATEIbCTBA, KOTOPBIE MPEIIIECTBOBAIN BO3HUKHOBEHUIO CBA3H
MEXIy SBICHMSAMH, U3 OTHUX OOCTOSTENBCTB BBLACTATH ONPEACISIONINE,
CTIOCOOHBIE OBITH MPUYUHOW JAHHOTO SIBJICHUS, BBISBIATH MPUYHUHBI M CIECICTBHSI
SIBJICHHI;

® CTPOUTBH pacCyXIEHHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBICHUSM H OT
YAaCTHBIX SIBIICHUH K OOIIIMM 3aKOHOMEPHOCTSIM;



CTPOUTH PACCYXKJCHUE HA OCHOBE CPABHEHHS IPEIMETOB W SIBJICHUH, BBIICISSA
IIPU 3TOM 001IME TPU3HAKH;

U3JaraTh MOJTY4YEHHYI0 HH()OPMAIHIO, HHTEPIIPETUPYS €€ B KOHTEKCTE pelraeMoi
3aJauu;

CaMOCTOSITENIFHO yKa3bIBaTh Ha WH(OPMAIHIO, HYXIAIOIIYIOCS B IPOBEPKE,
npeJyIarath ¥ MPUMEHSTH CIIOCO0 MPOBEPKH JOCTOBEPHOCTH UHPOPMALINY;
BepOaIM30BaTh SMOIIMOHAIBHOE BIIEYATIICHNE, OKa3aHHOE Ha HETO UCTOYHUKOM,;
OOBSICHSITh SIBJICHUS, TPOLIECCHI, CBSI3M WM OTHOIICHUS, BBIABISIEMBIE B XOJIE
MO3HABATEIBHON M UCCIIEI0BATEIBCKON IEATENbHOCTH (IIPUBOIUTH OOBSICHEHHE C
n3MeHeHneM (OpMBI MpeACTaBICHUS; OOBSICHAThH, JCTAIM3UPYS WM 00001mas;
OOBSICHSITH C 32/IaHHOM TOYKH 3PCHUS);

BBISIBIIATh M HA3bIBATh MPHYUHBI COOBITHUS, SIBJICHUS, B TOM YUCIIC BO3MOXKHBIC /
HanOoJiee BEPOSTHBIC NMPUYMHBI, BO3MOXKHBIC TIOCIEJCTBHS 3aJaHHOW TPUYHHBI,
CaMOCTOSITENIFHO OCYILECTBIISAI IPUIMHHO-CIIEICTBEHHBIN aHATTN3;

JenaTh BBIBOJ HAa OCHOBE KPHTHYECKOTO aHAIM3a pPa3HbIX TOYEK 3PEHUS,
MOJITBEPXK/IaTh BBIBOJI COOCTBEHHOW apryMEHTAlMEH WM CaMOCTOSTEIBHO
MOJIY9CHHBIMH JTAHHBIMH.

YMeHue co3liaBaTh, IPUMEHATh U IPeoOpa30BbIBATh 3HAKU U CHMBOJIBI, MOJEIU U
CXEMBI JUIs pelIeHNs y4eOHBIX U IM03HABATENbHbBIX 3a1a4. OOyyaronuics CMOXKET:

0003HaYaTh CUMBOJIOM M 3HAKOM IIPEIMET U/UITU SIBICHUE;

ONpEAENATh JIOTUYECKHE CBSI3M MEXIy TMpeAMEeTaMd W/HWIM  SBIICHUSMH,
0003HaYaTh JaHHBIE JIOTUYECKUE CBSI3H C TIOMOIIIbIO 3HAKOB B CXEME;

CO3/1aBaTh a0CTPAKTHBIIM UM peasIbHbIN 00pa3 MmpenaMeTa 1/uiu SBICHHUS;

CTPOUTH MOJICIIE/CXEMY Ha OCHOBE YCJIOBHH 3a7]a4d W/WJIH CIIOCO0a €€ PEIIeHUs;
co3/l1aBaTh BepOalibHbIC, BEIIECTBEHHbIE U HMH()OPMAIIMOHHBIE MOJEIU C
BBIJIETICHUEM CYIIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA JUIsl ONpeAesieHus: crnocoda
peleHws 3a/1a41 B COOTBETCTBUH C CHUTYallueH;

peoOpa3oBbIBaTh MOJIENH C LENbIO BBIABICHHUS OOIIUX 3aKOHOB, ONPEAEISIIONNX
JAHHYIO MPEIMETHYIO 00J1aCTb;

MEPEBOJUTh CJOXKHYIO [0 COCTaBy (MHOTOACHEKTHYI0) HUH(POpMaLUI0 U3
rpaguyeckoro win (HOopMaIM30BaHHOTO (CHMBOJIBHOTO) TPEJCTABICHUS B
TEKCTOBOE, U HA000POT;

CTPOUTH CXEMYy, QITOPUTM JEHCTBHUS, WCHPABIATh WM BOCCTaHABIMBATH
HEM3BECTHBII paHee aJIrOPUTM Ha OCHOBE MMEIOIIErocsl 3HaHWs 00 0OBEeKTe, K
KOTOPOMY IIPUMEHSIETCS alITOPUTM;

CTPOHUTH JI0OKA3aTeIBCTBO: MPSMOE, KOCBEHHOE, OT TPOTHBHOTO;
aHAJM3UPOBATh/peIIEeKCUPOBaTh OMNBIT Pa3pabOTKM M peaau3aluud y4yeOHOro
NPOEKTa, HUCCIEN0BaHUs (TEOPETHYECKOro, HMIMPUYECKOr0) Ha  OCHOBE
MPEAVIOKEHHON TPOOJIEMHONW CUTYyallud, TOCTABJICHHOM 1€MW W/UIU 3aJlaHHBIX
KpUTEPHUEB OLIEHKH MTPOAYKTa/pe3ybTaTa.

CwmpicrioBoe ureHue. O0yJaromuiics CMOXKET:

HaXOJUTh B TEKCTE TpedyeMyro MHGOpMaIuio (B COOTBETCTBUU C IIENIMU CBOEH
JESTENIbHOCTH);

OpPHEHTUPOBATHCS B COAEP)KAHUU TEKCTa, TOHUMATh IEJIOCTHBIA CMBICI TEKCTa,
CTPYKTYPUPOBATh TEKCT;

yCTaHABJIMBAaTh B3aWMOCBSI3b OINMCAaHHBIX B TEKCTE€ COOBITUH, SBJICHHUH,
IIPOLIECCOB;

PE3IOMUPOBATh ITIABHYIO UJEH0 TEKCTA;

npeoOpa3oBbIBaTh  TEKCT, «IIEPEBOAS» €ro B  JPYTyl0  MOJAJIbHOCTB,
MHTEPIPETHUPOBATh TEKCT (XYI0’KECTBEHHBIN M HEXY/0’KECTBEHHBIH — y4eOHBIH,
HAYYHO-TIONYJISIPHBIHA, HHQOpMAMOHHBIH, TekcT Non-fiction);



® KPUTHUYECKH OIICHUBATh COJEPKaHHE U POPMY TEKCTA.

9. ®opmupoBaHHE U Pa3BUTHE HKOJOTHUECKOTO MBINUICHUS, YMEHHE NMPUMEHATH €ro B
MO3HABATEIbHONW, KOMMYHHKATHBHOM, COIMANbHON NPAaKTUKE U MPOPECCHOHANBHON
opuenranuu. O0ydJaronMics CMOXKET:
® OmIpeAeNATh CBOE OTHOIICHHUE K IPHUPOTHOM cpene;
® aHANIM3WPOBATh BIMSHUE SKOJOTHYECKUX (DAaKTOPOB Ha Cpeay OOMTaHMS YKHBBIX

OpraHHU3MOB;
® TIPOBOIUTH NPUYMHHBIA 1 BEPOSTHOCTHBIA aHAIN3 YKOJIOTUIECKUX CHTYAIIHIA;
® IPOrHO3UPOBATH U3MEHEHHS CUTYAIMU IIPU CMEHE JEHCTBHS OAHOTO (akTopa Ha
AercTBHE Ipyroro GpaxkTopa;
®  pPacIpOCTPaHATh HKOJOTMYECKUE 3HAHMS U Y4acTBOBATH B MPAKTHUYECKUX JIENax
IO 3aIIUTE OKPYIKAIOIIEH CpeJIbl;
® BBIpaXXaTh CBOE OTHOILICHHE K MIPUPOJIEC Yepe3 PUCYHKH, COUMHEHHS, MOJIEIH,
MIPOEKTHBIE paOOTHI.
10. Pa3BuTHE MOTHBALIMH K OBJIQICHHIO KYJIBTYPO aKTUBHOTO MCIOJIb30BAHUS CIIOBApe
U IPYTUX MOUCKOBBIX cucTeM. O0yJaronuiicst CMOXeT:
OIPEAEISATh HEOOXO0AUMBIEC KIFOUEBBIC TOMCKOBBIE CIIOBA M 3aIIPOCHI;
OCYIIECTBIISITh B3aUMOACHCTBUE C IIEKTPOHHBIMHU ITOMCKOBBIMH CUCTEMAaMHU, CIIOBAPSIMU;
dopMUpOBaTE  MHOXKECTBEHHYIO  BBIOOPKY M3  IIOMCKOBBIX  MCTOYHHKOB  JUIS
00BEKTHBH3AINN PE3YJIbTATOB MOUCKA;
® COOTHOCHTB IOJYYECHHBIC PE3YJIbTAThI IIOUCKA CO CBOCH AEATEIBHOCTHIO.
Kommynukarususie YV /|
YMeHue OpraHu30BbIBaTh y4eOHOE COTPYAHMYECTBO U COBMECTHYIO JEATENBHOCTH C
YYUTENIEM B CBEPCTHUKAMU; padOTaTh MHAMBHUYaIbHO U B TPYIIIE: HAXOIUTH 00IIee peleHue 1
pa3pemarb KOH(IMKTHI Ha OCHOBE COTJIACOBAHMS MO3UIMI U yUeTa HHTEPEcOoB; (POPMYINpPOBATH,
apryMEHTHPOBATh M OTCTaUBaTh cBOe MHeHHE. OOyUJaIOMIMNCs CMOXKET:
®  ONpeAeNATh BO3MOXKHBIE POJIM B COBMECTHOM JIESTENBHOCTH;
® urparthb ONpeIeIEHHYIO POJIb B COBMECTHOM NEeSATEIbHOCTH;
® TIPUHUMATH MO3UINIO0 COOECETHIKA, TOHUMAs TIO3HUIIUIO APYroro, pa3IndaTh B €T0
peuu: MHEeHUue (TOUKY 3peHHMs), 10Ka3aTeIbCTBO (apryMeHThl), (DaKkThl; FHIIOTE3HI,
aKCHOMBI, TEOPUH;
® OMpenensiTh CBOM JEHCTBUS U ASUCTBUS MapTHEPA, KOTOPHIE CIIOCOOCTBOBAJIN MIIN
MPENATCTBOBAIN MPOAYKTUBHON KOMMYHHUKALIUY;
® CTpOMTh TO3UTUBHBIE OTHOIIEHUS B IIpolecce Y4eOHOM M MO3HABATEIbHOM
NesTeNbHOCTH;
® KOPPEKTHO M apryMEHTHPOBAaHHO OTCTAaWBaTh CBOIO TOUYKY 3PEHUS, B JUCKYCCHU
YMETh BBIJBUTATh KOHTPAPTyMEHTHI, nepedpasupoBaTh CBOIO MBICTH (BJaJleHHUE
MEXaHU3MOM HKBHUBAJICHTHBIX 3aMEH);
® KPUTHUYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IIPU3HABATh
OLIMOOYHOCTh CBOEr0 MHEHUS (€CJIM OHO TaKOBO) U KOPPEKTHPOBATH €T0;
® TIpe/yIaraTh abTEPHATHBHOE PEUICHHE B KOH(IMKTHOMN CUTYaIHH;
®  BBIJICJATH OOILYIO TOUKY 3pE€HHS B JUCKYCCHUU;
® JIOrOBapWBAaThCS O TPaBWIAX W BOMPOCAX JUIS OOCYXIEHHSI B COOTBETCTBHUHU C
MOCTABJICHHOM Tepe]] TPYIION 3aJa4eit;
® OpraHW30BBIBAaTH y4eOHOE B3aMMOJEHCTBHE B Tpymie (OMpeaensTs o0IIue e,
pacrpenensiTh poJid, TOTOBAPUBATHCS APYT C IPYTOM H T. 11.);
® YCTpaHATh B paMKax Juajora pa3pblBbl B KOMMYHMKAllUH, OOYCIOBIICHHBIE
HEMIOHUMAaHUEM/HENIPUSATHEM CO CTOPOHBI cobOecelHUKa 3anaud, (opMbl WK
COZIep KaHMs IUAJIOTA.

11. YMeHue OCO3HAHHO HCIOJb30BATH PEYEBbIE CPEICTBA B COOTBETCTBUHM C 3aJayei

KOMMYHHUKAITMH JIs1 BBIPAKCHHUS CBOWX YYBCTB, MBICIEH M MOTpeOHOCTEH st



IUTAHUPOBAHMS U PETYISIUU CBOEH NEATENBHOCTH; BJIAJICHUE YCTHOM M MUCbMEHHOU
peubI0, MOHOJIOTHUECKOM KOHTEKCTHOU peubto. O0YyJatouiicss CMOXKET:

OHpe[[e.H}ITB 3a,aaqy KOMMYHI/IKaI_[I/II/I U B COOTBCTCTBHHU C Heﬁ OT6I/IpaTL pequHe
Cpe/CTBa;

OTOMpaTh U MCIIOJIL30BaTh PEUCBBIC CPEICTBA B MPOIECCE KOMMYHHMKAIIMH C
JOPYTUMH JTHOAbMU (JUAJIOT B IIape, B MAJIOH IPYIIE U T. 1.);

PEACTaBIATh B YCTHOW WM IHUCHBMEHHOW (opMe pa3BEpHYTHIA ILIaH
COOCTBEHHOM JIEATEIBLHOCTH;

coOI0IaTh HOPMBI MyOJIMYHON PEUYM, PErIAaMCHT B MOHOJIOTE U JUCKYCCHH B
COOTBETCTBHH ¢ KOMMYHHKATHBHOM 3a1auei;

BBICKa3bIBaTh ¥ 00OCHOBBIBATH MHEHHUE (CY)KIEHHE) M 3alpaliiBaTh MHCHHE
mapTHepa B paMKax JHajiora,

[IPUHUAMAThH PELICHHE B XOJI€ THAIOTa M COTTIACOBBIBATH €r0 ¢ COOCCETHIUKOM;
cO31aBaTb IIMCBMCHHBIC <<KJII/IL[II/IpOBaHHBIe>> nu OpI/IFI/IHaJIBHBIe TCKCTBI C
HCIIOJIb30BaHUEM HEOOXOAMMBIX PEUYEBBIX CPEJICTB;

UCIIOJIB30BaTh BepOabHBIC CPEACTBA (CPEACTBA JIOTMUCCKOW CBSI3H) IS
BBIJICJICHUSI CMBICTIOBBIX OJIOKOB CBOETO BBICTYILICHHS;

UCIOJB30BaTh  HEBepOAIbHBIC  CPEACTBA WM  HAlVIAAHBIC  MaTepHalbl,
[O/ITOTOBJICHHBIE/OTOOPAHHBIE [10]] PYKOBOJCTBOM YUHUTEIIS;

JeaaTh  OICHOYHBIA  BBIBOJA O  JIOCTHOKEHMHM  I[€M  KOMMYHHKAIMU
HEMOCPEICTBEHHO TIOC/E  3aBEPIICHHUS KOMMYHHKATHBHOIO  KOHTAaKTa H
00OCHOBBIBATH €T0.

12. ®opMupoBaHHEe U Ppa3BUTHE KOMIICTCHTHOCTH B OOJACTH  HCIIOJIb30BAHHMS
MH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TexHojdoruil (nainee — MKT). OOyuaromuiics
CMOJKET:

[[EJICHATIPABIICHHO HWCKaTh W  KCIOJIb30BaTh HH(GOPMAIIMOHHBIE PECYPCHI,
HEOOXOJMMBIC Ui PEIICHHs] YYEOHBIX M TPAKTHUECKUX 3aa4 C IMOMOIIBIO
cpencts UKT;

BBIOMPATh, CTPOUTH M UCIIOJIB30BATh aJIEKBATHYI0 HH(POPMAIIMOHHYIO MOJIENb TS
Hepe)]aql/l CBOUX MI:ICJ'IGfI CpeI[CTBaMI/I CCTCCTBCHHBIX U q)OpMaJ'IBHBIX S3BIKOB B
COOTBETCTBHUH C YCIOBUSIMHU KOMMYHHUKAIIUH;

BBIACIIATH I/IH(l)OpMaIII/IOHHI)II\/JI ACIICKT 3aJ1a4u, OHepI/IpOBaTI) JaHHBbIMU,
WCIIOJIb30BATh MOJICIb PEIICHUS 3a/1a4H;

HCIIOJIB30BATh KOMHI)IOTepHI)IC TEXHOJIOTHUU (BKJ'IIO‘-I&SI BI)I60p AJICKBATHBIX 3a1a4C
MHCTPYMEHTAJIBHBIX MPOrPaMMHO-AINapaTHbIX CPEJICTB U CEPBHMCOB)  JUIA
pemieHus MHOOPMAITMOHHBIX M KOMMYHHUKAI[MOHHBIX YYE€OHBIX 3a/la4, B TOM
yucse: BBIYUCIICHHE, HAlHMCaHWE IMCEM, COYMHEHHH, OKIaa0B, pedeparos,
CO3JIaHHE MPE3CHTAINH U JIp.;

HCIO0JIb30BaTh NHPOPMAIUIO C YUETOM 3TUUYECKUX U MPABOBBIX HOPM;

c03/1aBaTh MH(OPMAIMOHHBIE PECYPCHl Pa3HOTO TUIA U IS Pa3HbIX ayJUTOPUH,
coomonath MH(GOPMAIMOHHYHO TUTHEHY M TpaBWia HHPOPMAIMOHHOM
0C30IMacHOCTH.

IIpenmeTrHble pe3yJbTaThl OCBOECHUS Kypca «XHUMHUS.

BbInyCKHUK HAy4YUTCS:
® XapaKTepH30BaTh OCHOBHBIE METOJbl TO3HAHUs: HAOIIOJCHUE, HU3MEpEHHe,

9KCIICPUMCHT,

® OIMCHIBAaTh CBOMICTBa TBCPABIX, KUIKHUX, F3.3006pa3HLIX BCIICCTB, BBIACIIAA HX
CYHICCTBCHHBIC ITPU3HAKH,



® pACKpbIBaThb CMBIC]I OCHOBHBIX XHMHMUECKHUX IIOHATUH «aTOM», «MOJIEKYJa»,
«XUMHUYECKHI D3JIEMEHT», «IIPOCTOE BELIECTBO», «CIO0XHOE BEIIECTBO», «BAJIECHTHOCTbHY,
«XUMHUYECKasi peakLus», UCIIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMUM;

® DPACKpBIBaTh CMBICII 32aKOHOB COXpPAHEHHSI MacChl BELIECTB, IOCTOSHCTBA COCTABa,
ATOMHO-MOJIEKYJIIPHON TEOpUH;

® pazauyaTh XMMHUYECKHE U (PU3UUYECKHE ABICHUS;

® Ha3bIBaThb XUMUYECKHE HIEMEHTHI,
OTIPENIeNIATh COCTAaB BEUIECTB O MX (hopMyiaMm;
OIPEAEIIATh BAJICHTHOCTh aTOMa JIEMEHTA B COEJUHEHUSX;
ONPEAEIATh TUI XUMHUUECKUX PEaKIMi;
Ha3bIBaTh IPU3HAKU U YCJIOBUSI IPOTEKAHUSI XMMUUECKUX PEaKLIUi;
BBISBJISITh IPU3HAKH, CBUJETEIILCTBYIOLIME O IPOTECKAHUU XUMUYECKOW PEAKIUHU IPU
BBITNIOJTHEHUHM XMMHUYECKOIO OIIbITA;

® COCTaBIATH (POPMyYJIbI OMHAPHBIX COEAUHEHUI;
COCTaBJISITh YPaBHEHUS! XUMUYECKUX PEaKIU;
coOnroaaTh npaBuiia 0€30MacHO paboThI TP IPOBEIEHUH OIIBITOB;
M0JI30BATHCA JJAOOPATOPHBIM 000PYAOBAaHUEM U MOCYAOM;
BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MACChI BEILIECTB;
BBIYUCIIATH MACCOBYIO JI0JIF0 XMMUYECKOI'0 3JIEMEHTa [0 (popMyJsie coeTMHEHMS;
BBIUMCIIATH KOJIMYECTBO, 00BEM MJIM Maccy BEIIECTBA MO KOJIUYECTBY, 00bEMY, Macce
peareHToB WK IPOAYKTOB PEAKIINH;

® XapakTepHU30BaTh (PU3NUYECKHE U XMMHUECKHUE CBOMCTBA MPOCTHIX BEUIECTB: KUCIOPOa
U BOJIOPO/a;

® [10JIy4aTh, COOMPATh KHCIOPOJ U BOJOPO;
pacrno3HaBaTh OIBITHBIM ITyTEM I'a3000pa3HbIE BELIECTBA: KUCIOPO, BOAOPO/;
PacKpbIBaTh CMBICI 3aKOHA ABOrapo;
PacKpbIBaTh CMBICII TIOHSATHH «TEIUIOBON 2(PPEKT peakuun», «MOJSPHBIH 00BEM»;
XapaKTepu30BaTh PU3NYECKUE U XUMUYECKUE CBOWCTBA BOJIBI;
PacKpbIBaTh CMBICI IMOHSATHUS «PAaCTBOPY;
BBIUHCIISITH MACCOBYIO JI0JII0 PACTBOPEHHOI'O BELIECTBA B PACTBOPE;
IIPUTOTOBJIATH PACTBOPHI € ONPEAEICHHON MacCOBOM J0JIEH PACTBOPEHHOT'O BELIECTBA;
Ha3bIBaTh COEAMHEHUS NU3YUYEHHBIX KJIACCOB HEOPTAHUUYECKUX BEILECTB;

e XxapakTepu3oBaTb (PU3MUYECKHE W XUMHUYECKHE CBOMCTBA OCHOBHBIX KIJIACCOB
HEOPraHWYECKUX BEIECTB: OKCHJIOB, KUCIIOT, OCHOBAHUI, COJIEH;

e OMpeAensaTh IPUHAIEKHOCTh BELIECTB K ONPEIEICHHOMY KJIacCy COEIMHEHMI;

® COCTaBIATH (POPMYJIBI HEOPTaHMUYECKUX COSAMHEHUH N3yUyeHHBIX KJIAaCCOB;

® TIPOBOJAUTH OMBITHI, MOATBEPKIAIOLINE XUMUYECKIE CBOWCTBA U3YUYEHHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB;

® DACIIO3HABATH ONBITHBIM ITyTEM PACTBOPBI KUCJIOT U IIEJI0YEHN 110 U3MEHEHUIO OKPACKH
MHAUKATOPa;

® XapaKTepHU30BaTh B3aUMOCBS3b MEXKY KJIacCaMU HEOPraHUYECKUX COEAMHEHUN;

e packpsiBaTh cMbIch [lepuogunueckoro 3akona JI.1. Menzaeneesa;

e OOBACHATH (U3NYECKUH CMBICT aTOMHOrO (MOPSIKOBOTO) HOMEpPAa XHMHUYECKOIO
3JIEMEHTa, HOMEPOB IPYMIIbI U Ieproaa B nepuoandeckon cucreme .M. Menneneena;

e OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHS CTPOEHHS aTOMOB, CBOMCTB 3JIEMEHTOB B
npejienax MajbIX MEPUOJI0B U TNIaBHBIX MOATPYIII;

® XapakTepHU30BaTb XUMHUYECKHE AJIEMEHTHI (0T BOAOPOJA /10 KalbliMs) HA OCHOBE HUX
noJiokeHuss B mnepuoguueckor cucreme J[.MI. MenneneeBa m ocoOGeHHOCTEH CTpOEHHS UX
aTOMOB;



® COCTaBJIATh CXEMBI CTPOEHUS aTOMOB MepBbIX 20 31eMEHTOB EPUOINUECKON CUCTEMBI
JI.1. MeHneneena;

® DPACKPBIBaTbh CMBICII IOHATUHN: «XUMHUYECKAs CBA3bY, «QIEKTPOOTPULIATEIIEHOCTDY;

® XapaKkTepU30BaTh  3aBUCUMOCTh  (PU3MYECKMX CBOWCTB  BELIECTB OT  THIA
KPUCTAJIIMYECKON PELIETKY;

® OIpeAeaTh BUJ XUMHUECKOH CBSI3U B HEOPTaHUYECKUX COECIMHEHUSX;

e 1300paXaTb CXEMbI CTPOCHMS MOJICKYJ BEIIECTB, OOPAa30BAHHBIX PAa3HBIMH BHJIAMH
XUMHUYECKHX CBI3CH;

® DACKpbIBaThb CMBICII TIOHATUH «HMOH», «KAaTHOH», «aHHUOH», <«AJIEKTPOJIMUTHIY,
«HEIJIEKTPOJIUTBLY, «QIEKTPOIUTUYECKAS TUCCOLUALNA», «OKUCIUTENbY, «CTEIIEHb OKUCIICHUS»
«BOCCTAHOBUTEIIbY, «OKUCICHHUEY, KBOCCTAHOBIICHHUEY;

® OIpeAeCIATh CTENIEHb OKUCIICHUS aTOMA DJIEMEHTA B COCIMHEHNN;

® DPACKPBIBaTh CMBICII TEOPUH IEKTPOIUTHYECKON JUCCOLUALNY;

® COCTaBJIATh YPABHEHMS JICKTPOIMTUYECKON TUCCOLUALMN KACIIOT, LIEJI0Y€EH, CONIEH;

® O00BACHATH CYIIHOCTb IPOLIECCA IIEKTPOIUTHUECKON TUCCOLMALIUU U PEAKLUi
HOHHOT'O OOMEHA;

® COCTaBIISITh MOJIHBIEC M COKPAIICHHBIC HOHHBIE YPAaBHEHUS peakiu 0OMeHa;
OIpEeAEIATh BO3MOKHOCTD IIPOTEKAHUS PEAKIUl HOHHOTO 0OMEHA;

IIPOBOAMTD PEAKIMH, TOATBEPKIAIOLINE KaUeCTBEHHBIN COCTAaB Pa3IMUHBIX BEILIECTB;
OIpPEAEIATh OKUCIIUTENb U BOCCTAHOBUTEID;

COCTaBJIATh YPABHEHMS OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN;

Ha3bIBaTh (PaKTOPHI, BIUSIOIINE HA CKOPOCTh XUMHUECKON PEeaKLny;
KJIaccu(pUIUpPOBaTh XUMUYECKHE PEaKIUH 10 PA3TUYHBIM IPU3HAKAM;
XapaKTepu30BaTh B3aWMOCBSI3b MEXAY COCTAaBOM, CTPOEHHEM M CBOWCTBaMHU
HEMETAJIJIOB;

® [IPOBOAMTH OIBITHI 10 MOJYYEHHIO, COOMPAHUIO U U3YYEHUIO XUMUYECKUX CBOMCTB
ra3o00pa3HbIX BELIECTB: YIJIEKUCIIOrO I'a3a, aMMHaKa;

® pAaCIIO3HABATh OINBITHBIM ITYTEM ra3000pa3HbIe BEIIECTBA: YTIIEKUCIBIN Ta3 U aMMHaK;

® XapaKTepHU30BaTb B3aUMOCBS3b MEXJY COCTaBOM, CTPOCHHEM M CBOWCTBaMHU
METAaJIJIOB;

e Ha3bpIBaThb OPraHMYECKHE BEIIECTBa MO UX (opMylie: METaH, 3TaH, ITHJIEH, METaHO,
3TaHOJ], TJIULEPHUH, YKCYCHAas KHCJIOTa, aMHUHOYKCYCHAasl KHCIOTa, CTEapUHOBAas KHCIIOTA,
OJICMHOBAsI KUCJIOTA, TIIF0K033;

® OIICHUBATH BJIMSHHUE XMMHUYECKOIO 3arps3HEHMsI OKPY)KAIOIIEH Cpenbl HA OpraHUu3M
4eJI0BEKa;

® TI'PaMOTHO 0OpaIlaThCs C BEIIECTBAMHU B IOBCEIHEBHOM KHU3HU

e OMnpeAensiTh BO3MOXKHOCTb IPOTEKaHUS pPEaKUMid HEKOTOPBIX IpeacTaBUTENEH
OpraHMYECKUX BEIIECTB C KUCIOPOAOM, BOJIOPOIOM, METANIAMU, OCHOBaHHUSIMH, FaJIOT€HaMU.

e JUIS CJICTIBIX U CIA0OBUIALINX 00yYarOIUXCS:

-BJIaJICHUE MPaBUJIAMU 3allUCH XUMHUYECKUX (OpPMYJI C UCIIOJIBb30BAaHUEM pelibeHO-

TOUEYHOM cuctembl o6o3Hauenuit JI. bpaitns;

e U151 0OYYAIOIIMXCS C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBBSI:

- BJIaZICHHE€ OCHOBHBIMU JOCTYIHBIMH METOJaMH HAYYHOT'O TO3HAHUS, UCTIOJIb3yEMbIMH B

Xumuu."

BhInyCKHUK MOJTYYHT BO3MOKHOCTh HAYUYMTHCS:

® gvIdBU2AMb U NPOBEPAMb IKCHEPUMEHMANbHO SUNOME3bl O XUMUYECKUX CBOUCNBAX
gewecme HA OCHOBE UX COCMABA U CMPOEHUs, UX CHOCOOHOCMU 6CMYNAmMb 6 XUMUYEcKue
peakyuu, o xapakmepe u npOOYKmMax paziuyHulX XUMU4eCKUX peaKyuii;



® Xapakmepuzoeams eujecmed no cocmagy, CMmpoeHuro U C80UCMeam, YCmaHaeIueamy
APUYUHHO-CIeOCMBEHHbIE C8A3U MENHCOY OAHHBIMU XAPAKMEPUCMUKAMU Belyecmd,

® cocmasnsms MONEKYISAPHbIE U NOJHbIE UOHHbLE YPABHEHUs NO COKPAUWEHHBIM UOHHBIM
VPABHEHUAM,

® IPOCHO3UPOBAMb  CNOCOOHOCMb — Geujecmeéa  NposAGIsimb  OKUCAUMENIbHble  UlU
B0CCMAHOBUMENbHBLE CEOUCMBA C Y4emoM CMeneHell OKUCICHUST dNEMEHMO8, 6X005UUX 6 e20
cocmas;

® CcoCmasnAmv  YpAGHEHUs  peakyuu, COOMBEMCMEYIWUX  NOCIe008aMeNbHOCU
npespaujenuli HeOP2AHUIeCKUX 8eecne Pa3IUUHbIX KI1ACCos,

® gul0BUCAMb U  NPOBEPAMb  IKCNEPUMEHMANbHO — 2UNOme3bl O  pe3yibmamax
6030€UCMBUsL PA3TUYHBIX (PAKMOPOE HA USMEHEHUE CKOPOCHU XUMUYECKOU PeaKyull,

® UCNONBL306AMb NPUOOPEeMEHHbLE 3HAHUS 01 IKOJIO2UYECKU 2PAMOMHO20 NOBEOEHUs. 8
OKpyoscarouell cpeoe;

® UCNONBL306aAMb NPUOOPEmeHHble Ktouesble KOMNeMeHYUU Npu 6bINOJIHEHUU NPOEKMO8
U  YUeOHO-UCCe008amenbCKUX 3a0ay No  U3YYEHUI0 CBOUCMS8, CHocob08 NOaydeHus U
PACNO3HABAHUSL BEUeCmE;

®  00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUeCMBAX U XUMUYECKUX NPOYECCax;

® Kpumuuecku OMHOCUMbCS K NCEBOOHAYYHOU UHGopmayuu, Hed0OPOCco8ecmHol
pexname 6 cpedCmaeax Maccoso uHpopmayuu,

® 0CO3HABAMb 3HAYEHUEe MEeOPEeMUYeCKUX 3HAHUL NO XuMuu OJisl NPAKMUYECKOU
0esimenbHOCIU Yel08eKd,

® cozoasamb Mooenu U cxemvl Ol peuleHusi YYeOHbIX U NO3HABAMENbHBIX 3a0au;
NOHUMAMb HE0OX0OUMOCMb COONOOCHUST NPEONUCAHUL, NPedNacaemMblX 6 UHCMPYKYUIX NO
UCNONB308AHUIO TEKAPCME, CPEOCME ObIMOBOU XUMUU U OP.

COJAEPKAHUE YYEBHOI'O ITPEJJIMETA

8 KIIACC

[Tpeamer xuMuu. MeTo/ipl MO3HAHUS B XMMUU: HAOII0/IEHUE, SKCIIEPUMEHT, MO/IETTMPOBAHUE.
HcTouyHUKH XMMHUYECKON MHPOPMAIINH, €€ TIOJyYeHUEe, aHaIU3 U NPEACTaBIEHUE €T0
pe3yibTaroB. [ToHATHE 0 XUMUUECKOM JIeMEHTE U (OpPMax €ro CyIIeCTBOBaHMS: CBOOOIHBIX
aToOMax, MPOCTHIX U CIOXKHBIX BelecTBax. [IpeBpaiienus Bemects. OTINYNE XUMUYECKUX
peakuuii oT GU3NYECKUX ABJICHUNA. POJIb XMMMHU B J)KM3HU YenoBeka. XeMopHuiIus U xeMopoous.
KpaTkue cBefeHus U3 UCTOPUM BOZHUKHOBEHUS U pa3BUTHSI XUMUU. Posib OTeuecTBEHHBIX
yUYEHBIX B CTAHOBJIEHUU XUMHUYECKOH Hayku — paboTsl M. B. JlomoHocoBa, A. M. Bytneposa,
. . MeHnneneena.

XVMHYECKasi CUMBOJIMKA. 3HAKM XUMUYECKHUX JIEMEHTOB U ITPOUCXOXKACHUE UX HAa3BaHUM.
Xumnuaeckue hopmyisl. UHmekcs n koddduimenTsl. OTHOCUTENBHBIE aTOMHAS U
MOJIEKYJISIPHAsI MacCBhl.

IIpoBeneHne pacyeToOB MaCCOBOM JTOJIM XUMHUYECKOIO 3JIEMEHTA B BELIECTBE HA OCHOBE €0
bopMyIbI.

Ilepnonnueckas cucrtema xXumuieckux 31meMeHToB J1. M. MeneneeBa, ee CTpykTypa: Majble U
OoJIbIIIME IEPUO/IBL, TPYIIIBI M OArpymsl. [leproauueckas cuctemMa Kak CIpaBOYHOE ocooue
JUISl TIOJTYYEHHUSI CBEICHUN O XUMUYECKHUX 3JIEMEHTaX.

Hemonctpauuu. 1. Monenu ( mapocrepxHeBble 1 CTioapTa—Dbpurneda) pazauyHbIX TPOCTHIX U
CJIOKHBIX BemecTB. 2. Koyuteknus CTeKITHHON XuMHu4Yeckoi mocysl. 3. Komekius MaTepruaioB
Y U3JIEJINI U3 HUX Ha OCHOBE alltOMUHUS. 4. B3aumoenicTBue MpaMmopa ¢ KUCJIOTON U
IIOMYTHEHHE U3BECTKOBOU BOJIBI.

JlaGopatopHsbie onbITH. 1. CpaBHEHHE CBOWCTB TBEPAbIX KPHUCTAIIMUECKUX BEIIECTB U
pactBOpoB. 2. CpaBHEHUE CKOPOCTH UCTIAPSHUS BOJIBI, OJICKOJIOHA M ATHIIOBOTO CITUPTA C
¢GmIbTpOBANIbHOM Oymaru.

Tema 1. ATOMBI XMMHUYECKHUX 3JIEMCHTOB



ATOMBI KakK (hopMa CyIIECTBOBAHHSI XUMHUYECKHX 3JIeMEeHTOB. OCHOBHBIE CBE/ICHUS O CTPOCHUU
aToMoB. JloKazaTelbCTBa CI0KHOCTH cTpoeHHus aToMoB. OnbIThl Pezepdopaa. [Inanerapuas
MOJieJIb CTpoeHHs aToMa. COCTaB ATOMHBIX sIIep: IPOTOHBI, HEUTPOHBI. OTHOCUTEIbHAS
aToMHas Macca. B3auMOCBsI3b NOHATUI «IIPOTOHY, KHEUTPOH», KOTHOCUTEIbHAS ATOMHAS
Maccay.

H3MeHeHue uncia MPpOoTOHOB B Ape aTOMa — 00pa30BaHUE HOBBIX XUMUYECKHUX AJIEMEHTOB.
M3meHeHue uncia HEUTPOHOB B sJipe aToMa —00pa3oBaHue n30TonoB. CoBpeMeHHOe
OIIPEJIETICHUE MIOHATHUS «XUMUYECKUM 371eMeHT». V30TOIBI KaK pa3HOBUHOCTH ATOMOB OJTHOT'O
XUMHUYECKOTO

3JIeMEHTa. DJEeKTPOHbI. CTPOEHUE 3JIEKTPOHHBIX YPOBHEH aTOMOB XMMHYECKHUX AJIEMEHTOB
MaJsibIxX epuooB. [ToHsTHE O 3aBEpIIEHHOM 3J1EeKTPOHHOM ypoBHe. [lepuoanyeckas cucrema
XuMHYeckux dneMeHToB [[. V. MenaeneeBa u cTpoeHHe aTOMOB — (DPU3HUYECKUN CMBICIT
MOPSIIKOBOTO HOMEpa 3JIEMEHTa, HOMepa I'pyIIibl, HoMepa nepuoja. MiaMeHenue uucia
AJIEKTPOHOB HA BHELTHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHYECKOT'0 3JIeMeHTa— 00pa30BaHHe
MOJIOKUTEIBHBIX U OTPUIIATENIbHBIX HOHOB. MOHBI, 00pa3oBaHHbIE AaTOMAMH METAJLJIOB U
HeMeTasuIoB. [ [puuMHBI N3MEHEHUS METAJUINYECKUX U HEMETAJUINYECKUX CBOMCTB B IEPUOIAX U
rpynnax. O6pazoBanue OuHapHbIX coeuHeHui. [lonarue 00 noHHOI cBsi3u. CXxeMbl
o0pa3oBaHMs MOHHOW CBA3M. B3aumoielicTBUE aTOMOB 3JIEMEHTOB HEMETAJIOB MEXKy COO0i
— o0pa3oBaHUe IBYXaTOMHBIX MOJIEKYJ MPOCTHIX BemlecTB. KoBaieHTHas HENoOspHast
XUMHYECKast CBs3b. DJIEKTPOHHBIE U CTPYKTYpHBIC (hopMyIbl. B3aumozeiicTBue aroMoB
HEMETAIJIOB MEX 1Y co00i — o0pa3oBaHNe OMHAPHBIX COCTUHEHNI HEMETAIIOB.
DneKkTpooTpulaTeabHoCcTh. KoBaneHnTHas nossipHas cBsi3b. [loHATHE 0 BaJIEHTHOCTH Kak
CBOIICTBE aTOMOB 00Pa30BBIBATH KOBAJICHTHbBIE XUMHUUecKHe cBs3u. CocTaBienue hopMyi
OMHApHBIX COSAMHEHUI 10 BaJeHTHOCTH. Haxoxk1eHre BaIeHTHOCTH 110 (popMyiie OMHApHOTO
coenuHeHUs. B3anMoelicTBue aTOMOB METAJIOB MEXAY cO00i — 0OpazoBaHuE
METaJUIMYECKUX KPUCTAILIOB. [IoHATHE O METaININYECKOM CBS3H.

HemoncTpauuu. Moaenu aToMOB XMMUYECKUX 3JIeMEHTOB. [lepuonnueckas cucrema
xummuaecknx dreMeHToB [[. M. Menaeneesa (pa3nuvHbie GOPMBI).

Tewma 2. [IpocThie BemecTBa

[TonosxeHne MeTayuioB U HeMeTauloB B [leproauueckoii cucteme XuMuueckux 3nemeHTos . 1.
MenneneeBa. Baxknelinme mpocThie BEIIECTBA — METAIUIbI (KeJIe30, aTFOMUHUH, KaTbITUH,
MarHui, HaTpuil, kanuif). O6imue gpu3nueckue cBONCTBa MeTayuI0B. BaxkHeiue npocTsie
BEII[ECTBAa-HEMETAJUIbI, 00pa30BaHHBIC aTOMaMHU KHCJIOPO/Ia, BOJAOPO/Ia, a30Ta, cephl, pocdopa,
yriaepona.

Moutekynbl IPOCTBIX BEIIECTB- HEMETAJUIOB — BOA0POa, KHUCIOPOAa, a30Ta, FaJIOr€HOB.
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca.

CnocoOHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB K 00pa30BaHUIO HECKOJIBKUX NMPOCTHIX BELIECTB
— aJUI0TpONHsL. AJIJIOTPONHbIE MOAU(PHUKAILIMU KUCIOpoa, hocdopa, oigoBa. MeTaumnyeckue u
HEMETAJUTMYECKHUE CBOMCTBA MPOCTHIX BellecTB. OTHOCUTEIBLHOCTD ATOIO MOHSTHS.

Yucno Asoraapo. Konmnuectso Bemectsa. Mosb. MosnsipHast Macca. MossipHbIi 00beM
ra3oo0pa3HbIX BemecTB. KpaTHble eTMHUIBI H3MEPEHUS KOJIMYEeCTBA BEIECTBA — MUJIUMOIIb U
KHJIOMOJIb, MAJUIUMOJISIPHAS. M KWJIOMOJISIPHAsI MAacChl BEILIECTBA, MAJUITMMOJISIPHBIN U
KUJIOMOJISIPHBIN 00beMbI ra3000pa3HbIX BELIECTB.

PacyeTsl ¢ HCTIOIB30BaHUEM MTOHATHI «KOJIWYECTBO BEIIECTBA», KMOJISIPHAS Maccay, «MOJISIPHBIH
00BEM T'a30BY», «UUCIIO ABOTAIPOY.

Hemonctpanuu. [Tomyuenne o3oHa. OOpasibl 6€I0T0 U CEpOTo 0JI0Ba, OEI0TO U KPACHOTO
dochopa. HekoTopbie MeTasIbl 1 HEMETAUIBI ¢ KOJIMYECTBOM BeliecTBa 1 Moib. MossipHbIi
00BbeM ra3000pa3HBIX BEIIECTB.

JlaGopatopHble onbITHL. 6. O3HaKOMIJIEHHE ¢ KOJIJIEKIIMEeH MeTaioB. 7. O3HaKOMIICHHE C
KOJIJIEKIINEN HEMETAIIOB.



Tema 3. CoequHEHNI XUMHUECKHUX DJIEMEHTOB

Crenenb okucienus. CpaBHEHHE CTENIEHU OKUCIIEHUS U BaJIeHTHOCTU. OnpeiesIeHNe CTENEHN
OKHCJICHUS 3JIEMEHTOB B OMHApHBIX coennHeHusx. CoctaBienue GopMysl OMHAPHBIX
COeIMHEHMH, 0011 c10cOo0 X Ha3BaHMIA.

bunapHble coeTUHEHNS METAUIOB M HEMETAJUIOB: OKCUbI, XJIOPUAbI, CYJIb(UIBI U IIp.
Cocrasnenue ux ¢popmyi. bunapHbie COeIMHEHNST HEMETAJIOB: OKCHIBI, JIETY4YHE BOJIOPOIHBIC
COEIMHEHMS, MX COCTaB U Ha3BaHus. [IpeacraBuTenn OKCUIOB: BOJA, YIIEKUCIBIN ras,
HeralleHas u3BecTb. [IpeacraBurenu neTy4ux BOJOPOAHBIX COEAMHEHUM: XJIOPOBOAOPOA U
amMuak. OCHOBaHUS, UX COCTaB U Ha3BaHUsA. PacTBOPUMOCTH OCHOBAHMI B BOJIE.
[IpencraBuTeny menoueii: TMAPOKCHIBI HATPHS, KW U Kaiublus. [lonsTHe 00 MHAMKATOpax U
KAUECTBEHHBIX PEAKLIUSX.

Kucnotsl, ux cocraB u Ha3BaHus. Knaccudukarus kuciot. [IpeacraBurenyt KUCIOT: cepHas,
consiHasi, a3otHad. [lonstue o mkane kucnotHoctu (kana pH). U3menenune okpacku
UHAUKATOpOoB. COJIM KaK MPOU3BOAHbIE KUCIOT U OCHOBAHUH, X COCTAaB U Ha3BaHUS.
PactBopumocTs cosnelt B Boze. [Ipeacrasurenu coseil: xiaopun Hatpus, kapOoHat u docdar
KQJIBLIMSL.

AMop(dHBIE U KPUCTAIITMUECKHE BEIIECTBRA.

MexmoneKyspHble B3auMOAEHCTBUS. TUIBI KPUCTAIIIMYECKUX PELIETOK. 3aBUCUMOCTh CBOMCTB
BEILECTB OT TUIOB KPUCTAINIMYECKUX PEIIETOK.

Uucrele BewecTBa U cMecu. [Ipumepsl )KUIKKX, TBEPABIX U Ta3000pa3HbIX cMeceil. CBolicTBa
YUCTBIX BELIECTB U cMecei. X cocras.

MaccoBas 1 00beMHast 1011 KOMIIOHEHTa cMecH. PacueTsl, CBS3aHHBIE ¢ UCIIOIB30BaHUEM
MOHATHUS «IOJS».

HemoncTrpammu. O0pa3ibl OKCHIOB, KUCJIOT, OCHOBaHHN U coJieii. MoieNin KpUCTAIUTHYSCKHUX
peIIeTOK XJIopuaa HaTpHsl, anmasa, okcuaa yrieposaa (IV). KucnotHo mienoyHbie UHANKATOPHI,
MU3MEHEHUE UX OKPACKH B PA3JIMYHBIX CpefaxX. Y HUBEPCAIbHbBIN UHAUKATOP U U3MEHEHUE €T0
OKpackH B paznuuHbIX cpenax. lllkama pH.

Tema 4. VI3MeHeHus1, MPOUCXOASIINE C BELIECTBAMHU

[TonsiTve siBNEHUH, CBSI3aHHBIX C U3MEHEHUSIMU, IPOUCXOSIINMY C BEIIECTBOM. SIBieHMs,
CBSI3aHHBIE C U3MEHEHHEM KPUCTAILINYECKOIO CTPOEHUS BEIIECTBA IIPU ITOCTOSHHOM €TI0
cocraBe, — ¢pu3nyeckue sABiaeHus. Pu3nyecKue sIBJICHUS B XUMUU: TUCTUIUIALNUSA,
KpHUCTaJNIU3al1Ms, BbIIapUBaHNE U BO3TOHKA BEIIECTB, PUIBTPOBaHNE U LIEHTPUDYTHPOBAHHUE.
SIBnenus1, cBA3aHHbIE C U3MEHEHHEM COCTaBa BEILECTBA, — XUMHUUECKUe peakuuu. [IpusHaku u
YCIIOBUS IPOTEKAHUS XUMUUYECKUX peaklnii. BelieseHre TEerIoTsl U CBETa — PEaKLUU TOPEHMS.
[TonsiTrie 00 PK30-U SHIOTEPMUUECKUX PEAKIUAX.

3aKOH COXpaHEHMsI MacChl BEIIECTB. XMMHUECKHE YpPaBHEHUS. 3HaUCHHE UHIEKCOB U

k03 PuurenToB. CocTaBieHue ypaBHEHHH XMMUUYECKHX PEeaKLU.

Pacuetsl o xumuueckuM ypaBHeHUsIM. PelieHne 3a1a4 Ha HaX0XACHUE KOJIMYECTBA, MacChl MK
00BbEMa IPOAYKTA PEAKIIMU IO KOJIMYECTBY, Macce Wi 00bEMY UCXOIHOTO BEIECTBA. PacueTs! ¢
MCIIOJIb30BAaHUEM TOHATHUS «10JIsD», KOTJa HCXOIHOE BELECTBO JaHO B BUJIE PAaCTBOpA C
3aJIaHHON MacCOBOM J10JIEM paCTBOPEHHOI'O BEIIECTBA WIIA COACPIKUT ONPEAECICHHYIO JT0JII0
[IpUMeceH.

Peakuuu paznoxenus. [IpeacraBnenue o CKOpocTH XuMudeckux peakuuil. Karamuzaropsr.
®epmenTsl. Peakuinu coennuenus. Katanutuyeckue U HeKaTaJIUTHUECKHUE PEAKIIMH, 0OpaTUMbIe
U HeoOpaTuMble peakuuu. Peakunu 3amenieHus. Psij akTHBHOCTH METAJJIOB, €r0 UCIOJIb30BaHNE
JUTSL IPOTHO3UPOBAHUS BO3MOKHOCTH MPOTEKAHUS PEaKIIUN MKy METaIJIaMU U KUCJIOTaMH,
peaxkiuii BBITECHEHUS OJJHUX METAJJIOB U3 PacTBOPOB UX COJIEH APYTMMU MeTaUIaMU. Peakunn
oOMeHa. Peakiuu HelTpanu3zanuu. Y cloBusl MPOTEKaHUs peakiuii oOMeHa B pacTBopax 10
KOHIIa.

TuIbl XUMHYECKUX pEaKIMii Ha IPUMEPE CBOMCTB BOABL. PeaKius pa3inoKeHNs: — JIIEKTPOIU3
BO/bI. Peakiy coelMHEeHNs1 — B3aUMOJEWCTBHE BOJIbI C OKCHJIAMU METAJUIOB U HEMETAJLIIOB.



VYcioBue B3aMMOICHCTBHS OKCUJIOB METAJNIOB M HEMETAJUIOB € BOJIOM. [loHATHE «TUAPOKCUIBIY.
Peakmuu 3amerniieHust — B3aUMOJICHCTBUE BOJIBI C MeTaJUTaMu. Peakinu oOMeHa — ruapoIn3
BEIIECTB.

Hemonctpanuu. [Ipumepsl puznueckux sBICHHN: a) M1aBieHuenapaduHa; 0) BO3roHKa noia
WM OCH30MHOM KUCIIOTHI; B) pACTBOPEHUE OKPAIICHHBIX COJIeH; T') i dy3us TymrcThIX
BELIECTB C IOpsIIEH JaMIOYKU HakaiauBaHUs. [IpumMepbl XUMUYECKUX SBJICHUI: a) TOPEHHE
Maraus, pocdopa; 0) B3aUMOJICHCTBHE COJITHOM KUCIOTHI C MPaMOPOM MJIA MEJIOM; B)
nosiyuenue rugpokcuaa meau (1); r) pactBopenue noay4yeHHOro ruAPOKCUAA B KUCIOTAX; 1)
B3aumoieiictBue okcuaa meau (1) ¢ cepHot KUCIOTOM ITPH HATPEBAHUH, €) PA3I0KCHHE
IIepMaHraHaTa Kajus; 5K) pa3jiokKeHHe NEPOKCH/Ia BOJOPO/Ia C TOMOIIBIO JUOKCH]IA MapraHia u
KaTtajia3bl KapTodess Wik MOPKOBHU; 3) B3aUMOEHCTBHE Pa30aBIEHHBIX KUCIOT C METaJJIaMH.

Tema 6. PactBopenue. PacTBopbI.

CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB

PactBopenue kak pusuko-xumudeckuii npouecc. [lonsrue o ruapaTax u KpucTauioruapaTax.
PactBopumMocTs. KpuBbie pacTBOPUMOCTH KaK MOJIEIb 3aBUCUMOCTH PACTBOPUMOCTHU TBEPIBIX
BEIIECTB OT TeMIiepatypbl. HachllieHHbIE, HEHACBIIIEHHBIE U MEPECHICHHBIE PACTBOPHI.
3HaveHHe pacTBOPOB JIJIsl IPUPOIBI U CEMBLCKOTo X03sicTBa. [IoHATHE 00 3IEKTPOTUTHIECKOM
JTUCCOLMAIIMU. DIEKTPOJIUTHI U HEANIEKTPOIUTHL. MeXaHU3M JUCCOLHUAIUIN STIEKTPOIUTOB C
Pa3IMYHBIM XapakTepoM CBsi3U. CTENEeHb AJIEKTPOIUTUYECKON qucconranii. CUIbHbIC U
CJ1a0bIe AIIEKTPOIIUTHI.

OcHOBHBIE TIOJIOKEHUSI TEOPHUH DICKTPOIUTUUYECKON qucconnanuu. MloHHble ypaBHEHUs
peakiuii. Peakiiun oOMeHa, uaymiye 10 KOHIIA.

Krnaccudukanus MOHOB ¥ UX CBOWCTBA.

Kucnotsl, ux xnaccuduxanus. Juccouunanus KUCIOT U KX CBOMCTBA B CBETE TEOPUH
AIEKTPOIUTUYECKON Arcconnanuu. MoneKyIspHble 1 HOHHBIC YPAaBHEHUS PEAKIUH.
BzaumopeiicTBie KUCIOT ¢ MeTalIaMu. DJIEKTPOXUMUYECKUH PsJl HAPSXKEHUN METaJUIOB.
B3anmopeiicTBre KMCIIOT C OKCUAaMU METalIoB. B3anMoaeiicTBuE KUCIOT C OCHOBAHUSIMU —
peakius HelTpanu3auu. BzaumoeiicTBue KUcioT ¢ conssmu. Vicnonp3oBanre TabIuIlbI
PacTBOPUMOCTH JIJISl XapaKTEPUCTUKU XUMHUYECKUX CBONUCTB KHUCIIOT.

OcHoBanusl, ux knaccudukanus. Jluccoruaius OCHOBaHUI U UX CBONCTBA B CBETE TEOPHUH
ANEKTPOJIUTUYECKON AUccolmannn. BzaumoaencTeue ocCHOBaHMil ¢ coyisiMu. Mcnonb30oBanne
TaOJIUIIBI PACTBOPUMOCTH JI XapAKTEPUCTUKH XUMHUYECKUX CBOMCTB OCHOBAHUM.
B3anMonelicTBHeE 11e109eHd ¢ OKCHIaMU HEMETAJLIOB.

Comnu, ux qucconuanus U CBOMCTBA B CBETE TEOPHUH HIIEKTPOIUTHUECKOM TUCCOIUALIUH.
B3aumoneiicTBue coneit ¢ MeTamiaMu, 0COOEHHOCTH 3TUX peakiuii. BzaumoaeiicTBue comneit ¢
consiMu. Vcronp3oBaHue TaOIUIIBI PACTBOPUMOCTH TS XapaKTEPUCTHKU XUMUYECKUX CBOHCTB
COJIEH.

O06o0611eHne cBeieHn 00 oKcHaX, UX KiIacCu(UKaIMi U CBOWCTBAX.

['eneTndeckue psibl MeTaJlIa M HeMeTalia. [ eHeTnyeckas CBsi3b MEXKy KJlacCaMu
HEOPraHUYECKHUX BEILECTB.

OKHUCIATENTbHO-BOCCTAHOBUTENbHBIC peakinu. OnpeeieHre CTeTICHeH OKUCICHUST TS
AIIEMEHTOB, 00Pa3YIOIINX BEUIECTBA PA3HBIX KilaccoB. Peakiuu noHHOTO 0OMEHa U
OKHCITUTEIHFHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTETh U BOCCTAHOBUTEIb, OKUCICHUE 1
BOCCTaHOBJICHHE.

CocraBiieHrue ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOJIOM 3JIEKTPOHHOTO
OanaHca.

CBoiicTBa IPOCTHIX BEIIECTB — METAIIOB U HEMETAJIOB, KUCIIOT U COJIEH B CBETE
OKHCITUTETHFHO-BOCCTAHOBUTEILHBIX PEAKITHI.

HemoncTpauuu. McnbiTaHue BEIIECTB U UX PACTBOPOB HA AJIEKTPONPOBOJAHOCTh. 3aBUCUMOCTh
AJIEKTPONPOBOAHOCTH YKCYCHOM KUCIOTHI OT KOHIIEHTpaIuu. J[BIKeHIE OKpallieHHBIX HOHOB B



3JIEKTPUYECKOM MoJie. B3aumoieiicTBrE IMHKA C CEPOM, COISTHOM KUCIOTOM, XJIOPUIOM MEIN
(I1). Topenue maruust. BzanMoeicTBIE XJIOPHOU M CEPOBOIOPOTHON BOIBL.

JlaGopaTtopHsbie onbIThl. 18. B3auMoaeiicTBue pacTBOPOB XJIOpHIa HATPHUS U HUTpaTa cepedpa.
19. I[TonydyeHue HEpacCTBOPUMOTO THIPOKCUIA U B3aUMOJICUCTBHE €ro ¢ Kuciaoramu. 20.
B3aumMoneiicTBre KUCIOT ¢ OCHOBaHUAMH. 21. B3auMoaelcTBHE KHCIOT ¢ OKCUAAaMH METAJIJIOB.
22. B3auMoJeiCTBHE KUCIIOT ¢ MeTaiaMu. 23. B3anmoaelicTBUE KUCIOT C COIsAMH. 24.
BzanmogeiicTBre 1IeiIoueii ¢ KMCIOTaMH.

25. B3anmoelcTBHE Iea04YeH ¢ OKCHIaMU HEMETauIoB.26. B3anmMoaelicTBHE IIeI0dci ¢
consimu. 27. IlosryyeHnue u cBOMCTBA HEPACTBOPUMBIX OCHOBaHMM. 28. B3auMoiericTBue
OCHOBHEIX OKCHJIOB C KHCJIoTaMH. 29. B3auMoieiicTBHe OCHOBHEBIX OKCUJIOB ¢ BoJo# 30.
BzanmoeiicTBHE KUCIOTHBIX OKCHJIOB C IenodaMu. 31. B3anmoeicTBre KUCIIOTHBIX OKCHIOB
¢ Bojoii. 32. B3aumoeiicTBue coeii ¢ kucinoramu. 33. B3auMmoeicTBre CoIei ¢ IICI0YaMH.
34. B3aumoeicTBue cojieli ¢ coiisiMu. 35. B3anMoeicTBre pacTBOPOB COJICH ¢ METaJNIAMH.

Tewma 7. [Ipaktuxkym 2. CBOWCTBa pacCTBOPOB IJIEKTPOJIUTOB
1. Pemenue skcniepuMeHTAIBHBIX 33]1a4.

9 KJIACC

OO61as XxapakTepuCcTUKa XUMUUECKUX 3JIEMEHTOB U XUMUYECKUX PEAKIHil.

Ilepuoauyeckuii 3akoH U Ilepnoanyeckas cucrema XuMu4eckux dJjemenTos /1. U.
MemnpeieeBa

XapakTepHUCTUKA IEMEHTA 110 €ro NOoJIOKEHNUIO B [leproaudeckoii cucTeMe XMMHUYECKUX
anemenToB Jl. V1. MenzaeneeBa. CBoiicTBa OKCHIOB, KUCJIOT, OCHOBAHUM U COJIEN B CBETE TEOPUU
INEKTPOJIMTUYECKON TUCCOLUALUU U OKUCICHUS-BOCCTAHOBIICHUSI.

[TonsiTHE O IEPEXOIHBIX AMeMeHTax. AM(MOTEPHOCTh. | eHeTHUECKuil P IEPEeXOaHOTO
JJIEMEHTA.

Ilepnonnueckuit 3akoH u [leproandeckas cucrema xXumu4eckux 3iueMeHToB 1. M. Menneneesa.
XMMHY€ECKasi OpraHu3alys )KUBOM U HEXXUBOU IPUPOAbl. XUMHUYECKUHN COCTaB AApa, MAaHTHH U
36MHOM KOpbl. XUMHUYECKUE DJIEMEHTHI B KJIETKAX JKUBBIX OPraHM3MOB. Makpo- 1
MUKpodeMeHThl. O0001IeHre CBEIEHN 0 XUMUYeCcKuX peakiusax. Kimaccudukamms
XUMHUUYECKHUX PEAKIMH 110 pa3IM4HbIM IIPU3HAKAM: «UHCJIO U COCTaB PEAruPyOLINX U
00pa3yromuxcs BEIIeCTBY, «TeIIOBOM 2P (HEeKT», <kHAIIpaBICHUEY», KA3MEHEHUE CTeTICHEH
OKHCIICHHSI 3JIEMEHTOB, 00Pa3yIOIINX pearupyrolre BenecTBay, «(hasza», «MCIoIb30BaHUe
KaTajn3aTopay.

[TonsiTHie O CKOPOCTH XUMHUYECKON peaky. PaKkTOphl, BAUSAIOLIME HA CKOPOCTh XUMHUYECKHUX
peakmuii. Katanuzarops! u karanu3. UHTHOUTOpEI. AHTHOKCHIAHTHI.

Jemonctpauuu. Paznuunsie popmel Tabnauusl [{. . MenaeneeBa. Moaenu aroMOB 3JI€EMEHTOB
1—3 ro nepuoaoB. Monenb CTpo€HUs 3eMHOTO 11apa (IonepedHbli pa3pes). 3aBUCUMOCTh
CKOPOCTH XMMHUYECKOW PEAKIIUH OT MPUPOBI PEATNPYIOLINX BELIECTB. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON PEeaKIMK OT KOHLIEHTPALIUY PEarupyroiuX BeIECTB. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON peakluy OT IO COPUKOCHOBEHHSI PEarupyoIiX BEIIEeCTB («KUIISAIINT
CJIOI»). 3aBUCHUMOCTh CKOPOCTH XMMHUYECKOH peakliuy OT TEMIIEPATyphl pearupyromux
BEILECTB. | OMOT€HHBIN U reTEpPOreHHbIN KaTanu3bl. DepMEHTaTUBHBIN KaTaIn3.
Wurubuposanue.

JlaGopatopusbie onbITHI. 1. [TomyyeHne rujpokcuia IMHKA U UCCIEI0OBAHNE €T0 CBOMCTB. 2.
MopnennpoBanue nocrpoenus [lepuonnueckon cucTeMbl XUMHUYECKUX 371eMeHTOB /1. 1.
Menneneesa. 3. 3ameleHue xeae3oM Meau B pactBope cyibdata meau (I1). 4. 3aBucumoctsb
CKOPOCTH XMMHUYECKOW PEaKIH OT MPUPO/Ibl pEarupyrouIix BEUIECTB Ha IpUMepe
B3aMMOJEHCTBHS KUCIIOT C METaJJIaMu. 5. 3aBUCUMOCTb CKOPOCTH XMMHUUYECKOHN peakliuu OT
KOHIICHTpALlUN PEarnpyrolux BEMIECTB HA MPUMEPE B3aUMOJACUCTBUS LINHKA C COISTHOM
KHCJIOTOH pa3IM4YHON KOHLIEHTpaluu. 6. 3aBUCUMOCTb CKOPOCTH XMMUYECKON PEAKIIUU OT
TUTOIIAH COTTPHUKOCHOBEHUS pearupyromunx BeniecTs. 7. MoenupoBaHue «KHIISIIETO CIos. 8.



3aBMCHUMOCTb CKOPOCTH XMMHUYECKON PEAKIIUH OT TEMIIEPATYPbl PEarupyOIuX BEIECTB HA
npumepe B3anuMoaencTusa okcuaa Mmeau (II) ¢ pactBopoM cepHOl KUCIIOTHI pa3InYHON
Temrneparypsl. 9. PaznoxeHue nepokcua BOAOpoAa ¢ omMouibio okcuaa maprasua (IV) u
katanasbl. 10. OGHapykeHHe KaTanas3bl B HEKOTOPBIX MUIIEBbIX NpoaykTax. 11. Marubuposanue
B3aMMOJCHCTBHS KUCIIOT C METAJIZIAMH YPOTPOIIMHOM.

Tema 1. MeTauibl

ITonoxenue metaiuioB B [lepuoanueckoi cucreMe XuMudekux 3ieMeHToB 1. M. Menneneesa.
Mertannnueckas KpucTaJlsIM4ecKasl pelieTka U MeTaJuInueckas XuMuueckas cBa3b. O0miue
¢u3nueckue cpoiicTBa MeTayuioB. CIIaBbl, MX CBOWCTBA U 3HaYEHUE. XUMHUECKUE CBOICTBA
METaJVIOB KAK BOCCTAHOBUTEJIEH, a TAK’KE B CBETE UX MOJIOKEHHUS B JIEKTPOXUMHUUYECKOM Py
HaIPsKEHUN METaJIOB.

Koppo3zus metaiuioB u ciocoOsr 00pb0bI ¢ Hel. MeTaiusl B mpupoe. O01ue crmocoosl ux
MOJIyYEHUSI.

OO61mas xapakTepuCTHKA IIETOYHBIX MeTasuIoB. . Ll{enounbie MeTaibl — MpOCThIe BELIECTRA.
Baxneiimue coelnHEHUs MIETOYHBIX METAJIIIOB — OKCHIbI, TUIPOKCHU/IBI U COJIU (XJIOPHIBI,
KapOOHAaThI, CyIb(aThl, HUTPATHI), KX CBOICTBA U MPUMEHEHHE B HAPOJIHOM XO35HCTBE.
Kanwuiineie ynoopeHusi.

OO61mas xapakTepucTHKa 2JIeMEHTOB ri1aBHOM noarpymmsl |l rpynmel. CTpoeHre aToMoB.
[lenoyHO3eMeNbHbIE METaIbl —IIPOCThIE BElllecTBA. BaxHene coequHeHs
HIETIOYHO3EMENbHBIX METANIOB — OKCH/IbI, THAPOKCH/IBI U COJIU (XJIOPHUBI,
KapOOHATBLHUTPATHI, CyNb]atel, pochaTel), UX CBOICTBA U IPUMEHEHHUE B HAPOAHOM
XO0341CTBE.

Amomunuii. Ctpoenue aroma, pusndeckre U XMMHUUYECKHEe CBOMCTBA TPOCTOT0 BEIIECTBA.
CoeanHeHUs aTIOMUHUS — OKCHUJ M THIPOKCH, NX aM(bOTepHBI XxapakTep. Baxueitmue comu
amomuHus. I [puMeHeHne antOMUHUS U €r0 COEAUHEHHUIM.

Kenezo. Ctpoenue aroma, Gpu3nMUecKre U XMMHUECKHE CBOICTBA MPOCTOTO BEIIECTBRA.
['enetnueckue psabl Fe2+ u Fe3+. Baxneiimme comu sxene3a. 3Ha4eHUE JKele3a U ero
COEIMHEHUH JUUIs IPUPOJBI M HAPOJHOTO XO35HCTBA.

Hemonctpanmu. OOpa3iibl MIEIOYHBIX U IIETOYHO3EMENTbHBIX METaIoB. OOpa3Ilbl CIIJIaBOB.
B3aumoneiicTere HaTpus, TUTUA U KaJbLUs C BOAOW. B3auMoeicTBue HaTpus U MarHus ¢
KUCIIOpoioM. B3anmoeiicTBue MeTamioB ¢ HemeTayuiamu. [lomy4denue ruapokcuos xenesa (1)
u (I11).

JlaboparopHsbie onbITh. 12. B3aumoaeiicTBie pacTBOPOB KUCIIOT U cojlel ¢ MeTajuiamu. 13.
O3HakomiieHHe ¢ pyAaMu xxkenesa. 14. OkpamuBaHye IUIaMeHH COISIMH LIETOYHBIX METALIOB.
15. BzaumoseiictBue kanpiius ¢ Bojoi. 16. [lomyueHnue ruipokcuia KaJblys U UCCIICIOBAaHUE
ero cBoicTs. 17. [lomyuenue rugpokcua amOMUHUS U UCCIEN0BAaHUE €TI0 CBOMCTB. 18.
B3aumosericTBue xerne3a ¢ consiHou kuciaoToit. 19. Tlonyuenne rumpokcunos sxenesa (11) u (1)
Y U3y4EHUE UX CBOMCTB.

Tema 2. IIpaktuxym 1. CBoiicTBa METANIJIOB U X COETMHEHUH (24)
1. PemeHune sKkcriepuMEHTATBHBIX 3a/1a9 Ha PACIO3HABAHUE M TIOJTYYCHUE COCTMHEHUI
METAaJUIOB.

Tema 3. Hemetasmsr (25 1)

OO011ast xapakTepUCTHKa HEMETAJUIOB: MosokeHue B [lepuoanyeckoit cucreMe XMMHYECKIX
anemenToB JI. V1. MenzeneeBa, 0cCOOEHHOCTH CTPOEHUSI aTOMOB, 3JIEKTPOOTpULIaTeNbHOCTH (D0)
KaK Mepa «HEMETAITMYHOCTHY, pal J0. KpucTtaminueckoe CTpoOeHNE HEMETAIIIIOB — IPOCTHIX
BelecTB. Ayutorponusi. Du3zndeckre cBOMCTBa HeMeTaUIOB. OTHOCUTENBHOCTD MOHSITUH
«METaJuD» U «HEMETAJ».



Bonopoa. [Tonoxenue Bonopoaa B [lepuoaunueckoil cuctreme Xumudeckux snemeHToB /1. U.
MenneneeBa. CtpoeHue aToMa U MOJIeKyJibl. DU3nyecKkre U1 XUMUYECKHE CBOMCTBA BOJIOPO/IA,
€ro Mojy4eHue u MpuMeHEHHUE.

Bogna. Ctpoenne monekynsl. Bogopoanas xumudeckas cBa3b. @U3M4eCKUE CBOMCTBA BOJBI.
AHOManuu CBOMCTB BO/BL. [ uapoduinbHbie U THIPOPOOHBIE BElIecTBa. XMMUYCCKHE CBONCTBA
Bosibl. KpyroBopot Bojibl B ipupoze. Bomoouncrka. Aspaiust Boasl. beiToBbIE (QUIBTPHIL.
MunepanbHbie BoJibl. JIMCTUIUIMPOBaHHAS BOJA, €€ IMOIyYeHUEe U IPUMEHEHHE.

O6mias xapakrepuctuka rajoreHoB. Ctpoenue atomoB. [IpocTsie BeliecTBa 1 OCHOBHBIE
COEJIMHEHUS TaJIOTEHOB, UX CBOWCTBA.

Kpartkue cBenenus o xjope, Opome, Gprope u noze. [lpumenenune raioreHoB U MX COSAUHEHHH B
HapOIHOM XO3sIHCTBeE.

Cepa. Ctpoenue aTroma, aJuIOTPOINHs, CBOWCTBA U IPUMEHEHNE pOMONUYECKOr cepbl. OKCHIBI
cepsl (IV) u (VI), ux nmonydenue, cBoiicTBa 1 npuMeHeHue. CepHasi KUCIIOTa B €€ COJIH, UX
IIPUMEHEHNE B HAPOJHOM XO0351cTBE. [IpOU3BOACTBO CEPHOM KHUCIIOTHI.

A3zot. CTpoeHue atoma U MOJIEKYJIbl, CBOMCTBA IIPOCTOrO BelleCTBA. AMMUAK, CTPOCHHE,
CBOICTBa, ojyueHue u npumeHenune. Coyin aMMOHHUS, UX CBOMCTBa U puMeHeHue. OKCHIbI
asora (II) u (V).

A30THas KUCJI0Ta, €€ CBOMCTBA U IpuMeHeHne. HuTparbl 1 HUTpUTHI,IpoOIeEMa UX COAEpKAHUS
B CEJIbCKOXO03SUCTBEHHON MPOAYKIIUH.

A30THBIE y100peHUS.

®ocdop. Ctpoenue aroma, aJuIOTPOIINs, CBOKHCTBA Oenoro u kpacHoro ¢ocdopa, ux
npuMmenenne. OCHOBHBIE coemHeHUS: okcu pochopa (V) u oprodochopHas KucioTa,
docdarsr. DocopHbie yaoOpeHusl.

VYraepoxa. CtpoeHue aroma, alsIoTpONusi, CBOMCTBAa MoAuUKaINil, mpuMeHeHne. OKCUIbI
yraepoaa (II) u (IV), ux cBoiictBa u npumenenue. KapOoHaThl: KaJabIUT, COJa, OTAII, UX
3HauUEHUE B MPUPOJIE U KU3HU YEJIOBEKA.

Kpemunii. CTpoeHue aTroma, KpUCTAINIMYECKUM KPEMHUH, €ro CBOMCTBA U TpuMeHeHue. Okcun
kpemuus (IV), ero npupoausie pasHOBUAHOCTU. CHIIMKATHL. 3HAYEHUE COCTMHEHUN KPEMHHUS B
JKUBOM M HEXUBOU Npupoze. IIoHsATHE 0 CUIIMKATHON TPOMBIIUIEHHOCTH.

JemoncTpannu. O6pa3iibl rajJoreHoB — MPOCTHIX BellecTB. B3anmoaeiicTBie ranoreHoB ¢
HaTpUeM, C aTlOMUHUEM. BriTecHEHIE XJI0pOM OpoMa MM oA U3 PACTBOPOB UX COJIEH.
BzaumopeiicTBue cepsl ¢ METaIIaMu, BOJOPOJIOM U KUCIOpooM. Bzanmoneiictue
KOHILIEHTPUPOBAHHOM a30THOM KUCIIOTHI ¢ Mebto. [lormnonienue yriem pacTBOPEHHBIX BELIECTB
WM ra3oB. BoccranoBienne meau u3 ee okcuaa yriaem. O0pasipl IPUPOAHBIX COETUHEHUN
xJopa, cepsl, pocdopa, yrinepona, kpemaus. O6pa3iibl BaXKHEUIINX JIJIsI HAPOTHOTO XO3SHCTBA
cynb(aToB, HUTPATOB, KapOOHATOB, (pochaToB. OOpa3Ibl CTEKIA, KEPAMHUKH, IIEMEHTA.
Jlaboparopusbie onbIThl. 20. [Tonmyuenue u pacno3HaBanue Bogoposa. 21. UccnenoBanue
MOBEPXHOCTHOT'O HATS)KEHUS BOJIbl. 22. PacTBOpeHue nepMaHranara Kajausi Ui MEJIHOTO
Kynopoca B Bojzie. 23. I'mapatanus o6e3BoxkenHoro cyibdara menu (II). 24. 3rorosnenue
TUTICOBOTO oTIevyarka. 25. O3HaKOMJICHHE ¢ KOJUICKIIUEH OBITOBBIX (PrIbTpOB. 26.
O3HaKOMJIEHHE C COCTaBOM MHUHEpaIbHOM BOJIbI. 27. KauecTBeHHas peakius Ha
rajgorenu]_voHsl. 28. [lonyyenue u pacno3naBanue kuciaopoja. 29. ['openue cepsl Ha BO31yXe
u B kuciopoze. 30. CBoiicTBa pazbaBiieHHON cepHO KUCOThI. 31. M3ydyeHue cBOCTB aMMHaKa.
32. Pacno3naBanue coneit ammonus. 33. CBoiicTBa pa30aBIeHHOM a30THOM KUCIOTHI. 34.
B3aumoieiicTBie KOHIIEHTPHPOBAHHOW a30THOM KUCIIOTHI ¢ Mebio. 35. ['openue pocdopa Ha
BO3/yXe U B Kucnopose. 36. PacioznaBanue ¢ocdaros. 37. ['openue yris B kuciaopoze. 38.
[Tony4yeHne yroinbpHOM KHCIOTH M n3ydeHue ee cBoicTB. 39. [lepexon kapOOHATOB B
ruapokapOonarsl. 40. Pasnoxkenue runpokapoonarta Hatpus. 41. [TonydueHue kpeMHEBOM
KHCJIOTBI U U3yYEHUE €€ CBOMCTB.

Tema 4. IpakTukym 2. CBoOMCTBa cCOeNMHEHUIT HemeTa/uToB (3 1)
1. Pemenue skcriepuMeHTaNIBHBIX 3a/1a4 10 TeMe «Iloarpyra rainoreHoB».



2. Pemenue skcriepuMeHTaNbHBIX 337124 110 TeMe «[loarpymnma kuciaopoaay.
3. Ilonydenue, coOupanue U pacro3HaBaHUE T'a30B.

Tema 5. O6001IEeHNe 3HAHUH IT0 XMMHH 32 KypC OCHOBHO# 1Kokl [loaroroBka k

rocyaapctBeHHO# utorooit arrecrauuu (I'MA) (6 u)
Ilepnonnueckuit 3akoH u [lepuoanueckas cucrema xumudeckux 3iueMeHToB 1. M. Menneneesa.

Pu3n4eCcKU CMBICII IOPSIKOBOIO HOMEPA MIEMEHTA, HOMEPOB IIEPUOIA U TPYIIIIBL.

3aKOHOMCpHOCTI/I W3MCHEHHS CBOMCTB 3JIEMEHTOB M UX COC,Z[I/IHCHI/Iﬁ B IICpHOJaX U I'PYIIIIax B
CBCTC HpGI[CTaBJICHI/Iﬁ 0 CTPOCHHUU aTOMOB 3JICMCHTOB. 3HaucHUE NIEpUOANYCCKOr0O 3aKOHaA.
Buasl xumMudeckux CBs3€il U THIIBL KpUCTAJUINYCCKUX PCUICTOK.

TemaTudeckoe IIAHUPOBAHHE. 8 kiacc

Ne | HazBaHue TeMbl Kos-Bo yacos
n/n
Beenenue
1. XuMus-HayKa O BEIIECTBAX, MX CBOMCTBAX U mpeBpaiieHusx. GopmMbl 1
CYIIECTBOBaHMS XMMUYECKOT'O 3JIEMEHTA.. POJIb XMMHHU B )KU3HU YEIIOBEKA.
2 [lepunomuyeckast cucteMa XUMHUYECKHX 3JIEMEHTOB. 3HAKH XUMHYECKUX 1
3JIEMEHTOB.
3 Xummnuaeckue Gopmyiel. OTHOCHTENBHAS aTOMHAS M MOJICKYJISIPHAs Macca 1
4 MaccoBast 107151 371eMEHTa B COeAMHEHU N 1
3) [TpaxT. pad Nel «IIpaBuia TexHuku 6€30MaCHOCTH MpU paboTe B 1
xummuueckoM kabunere. [Ipuembl oOparenus ¢ 1adopaTopHbIM
000py/I0BaHUEM U IPUOOPAMI.
6. [TpakTnueckas padota Ne2 «. HabnroneHus 3a u3aMeHEeHusIMH, 1
MPOUCXOISIIMMU C TOPAIICH CBEUOM».
Tema 1 «<ATOMBI XUMHYECKHUX 3JIEMEHTOB» 9y
7 1.OcHOBHBIE CBEJIEHUS O CTPOSHUU aTOMOB. 1
8 2.M130TOMBI KaK pa3sHOBUAHOCTH aTOMOB 1
9 3.9nexTponbl. CTpOCHHE HIEKTPOHHBIX 000JIOYEK aTOMOB. 1
10 | 4.TICXD u cTpocHHE aTOMOB 1
11 | 5.MonHHas cBs3b 1
12 | 6.KoBaneHTHas HEMOJsApHAs U MOJISIPHAsE XUMHUYECKas! CBSI3b 1
13 | 7.Merannuueckas cBs3b 1
14 8.0000111eHKE , CUCTeMaTU3alus 3HAaHUH 110 TeMe « ATOMBI XHMUYECKUX 1
HIIEMEHTOB»
15 | 9. KontponbHas padora Nel « ATOMBI XUMHUYECKHX 3JIEMEHTOBY 1
Tema 2 «IIpocTbie BemecTBa» 64
16 | 1.Ilpocteie BemecTBa-MeTaILIbI. 1
17 2.ITpocTbie BelleCcTBa-HEMETAIIIBI. 1
18 | 3.KonuuectBo BemecTBa. Moib. MossipHas Macca. 1
19 | 4.MomsipHBIi 00beM Ta3000pa3HbIX BEIICCTB 1
20 | 5.06006menne 1 cucTeMaTu3anys 3Hanuil mo teme «IIpocTeie BemecTBa» 1
21 | 6.Kontp. pabora Ne2 «IIpocThie BemecTBa» 1
Tema 3 «CoeHeHHs1 XMMHYECKHX 3J1€MEHTOB) 13
22 1.Ctenenb okuciaeHus. buHapHbIe cOeTMHEHUSI. 1
23 | 2.0kcuapl. Jleryune BOAOPOAHbIE COSAMHEHUS. 1
24 | 3.0cHOBaHwMsL. 1
25 | 4 Kucnotsl 1




26- | 5-6.Conu 2
27
28 | 7.0cHOBHBIE KJIACCHI HEOPTAaHUYECKUX COCTUHCHHIA. 1
29 | 8.Amop(HBIC U KPUCTAJUTMYECKUE BEIICCTBA. 1
30 | 9.Yucrtsle BemiecTBa u cMecH. Paznenenne cmeceil. OuncTka BEIIeCTB. 1
31 10.MaccoBas 1 00beMHAS 1011 KOMIIOHEHTOB B CMECH. 1
32 | 11.IIp.p.Ne3 Paznenenue cmecu MOBapeHHOM COJIM ¢ TIECKOM 1
33 12.0600611enne, cucreMaru3anys 3HaHul «CoeINHEHNST XUMIIECKUX 1
HIIEMEHTOB
34 13.Kontp.pabota Ne3 «CoeMHEHHS XUMUUYECKHUX JIEMEHTOBY 1
Tema 4 «3MeHeHUs1, MPOUCXO/SIIINE C BEIIECTBAMU» + MPAKTUKYM 14
35 1. XuMHUECKUE PEAKIIHH. 1
36 2.3aKOH COXpaHEHHUsI MacChl BEMIECTB . XUMUYECKHE YPABHEHUS 1
37 3.CocraBiieHHE ypaBHCHUN XMUMHUYECKHX PEAKIIHA. 1
38-39 | 4-5.PacueThl 1O XMMHUYECKUM YPABHEHUSIM. 2
40 6.Peakniuu pasnoxeHus. 1
41 7.Peakuuu coeMHEHUS 1
42 8.Peaknuu 3aMerieHus 1
43 9.Peakiumn oOMeHa. 1
44 10.Tunsl XuMUYECKUX peaKUil Ha IPUMEPE CBONCTB BOJIbI 1
45 11.ITp.p Ne4 [TpusHaKy XUMHUYECKUX pEaAKITUI 1
46 12.I1p. p. Ne5 IlpuroToBieHre pacTBopa BellleCTBA 3aJaHHON KOHLIEHTpAIUU 1
47 13.060061m1enue. Cucremarusanus 3Hanuii 1o reme «Kiraccol 1
HEOPTraHMYECKUX BEHIECTB. TUIBI XUMHUECKUX PEAKIIi»
48 14.KonTp.pabota Ned «3mMeHeHus1, MPOUCXOIAIINE C BEIIECTBAMI 1
19
Tema 6 «PacTBopenue. PacrBopbl. CBoOICTBA 3JIEKTPOJIUTOBY
49 1 PacTtBopeHue kak pU3NKO-XUMHUYECKUH nporiecc. PacTBopumMocTh 1
50 2. DNEeKTPOIUTHI K HEDTIEKTPOIIUTHI 1
51 3.0cHOBHBIE NOJ0KEHUA Teopun D/ 1
52 4.VloHHbIE ypaBHEHUS. 1
53-54 | 5-6.Kucnotsl B cBere TO/l, nx kiraccuukamnms, CBOMCTBA. 2
55-56 | 7-8.0cHoBanus B cBete TO/I, ux kinaccudukaius, CBOMCTBA. 2
57 9.Comnu B cBete TO/I, ux cBoiicTBa. 1
58 10.0Oxcuapl, ux KIaccupuKaims, CBOUCTBA. 1
59-60 | 11-12.'eneTnueckas cBsI3b MEXAY KJaCCaMU HEOPIraHUYECKHUX BEILIECTB. 2
61 13.0OKuCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIIUN. 1
62-63 | 14-15.Ynpaxuenus B cocraBiennu OB peaximii 2
64 16.CBolicTBa MpOCTHIX BEMIECTB, KUCIOT, cojiel B ceeTe OBP. 1
65 17.11p.p.Ne7 « Pemienue skcriepruMeHTaIbHbBIX 3a/1a49» 1
66 18.0060061mmenune, cucremaTtusanus «PacrBopenne. 31» 1
67 19. KonTtp. pabdora «PacrBopenue. Teopus 2 /]» 1
68 Peseps




TemaTnyeckoe miaHupoBanue. 9 Kiace

Ne Ha3Banue Tembl Kosmuect
ypoKa BO YaCOB
Iloeémopenue ocnoenvix eonpocoeé Kypca 8 knacca u ésedenue 6 Kypc 9 knacca 64
1 XapakTepucTuka 3aeMeHTa 1o nojoxenuto B [ICXD /.. MenneneeBa 1
2 CBoiicTBa OKCHIOB,KHCJIOT, OCHOBAHUM, coyeli B ceeTe T/ 1
3 CBolicTBa OKCHJIOB,KHCJIOT, OCHOBaHUHM, conel B ceeTe OBP 1
4 ['eHeTHYeCKUE PSAABI METAIUIOB U HEMETAJIIOB 1
S. [TonsiTue 0 nepexoaubIxX snemMenTax. AMdorepHocts Jlabop.onsit «Ilomyyenue 1
TUIPOKCHUIA IIUHKA U UCCIICIOBAHUE €TO CBOHCTBY
6. [lepunonnueckuii 3akon u [ICXD JI. . Menneneena 1
Tema 1 «MeTaniab» 184
7 1.ITonoxenune Me B [1C. O6mue pusndeckrne CBONCTBA METAILIOB 1
8 2. CrutaBsl 1
9-10 3. XuMu4ecKkue CBOMCTBA METAJLIOB. 2
11 5. Meraibl B npupoje, 001ue crnocoObl MoIy4eHNUs METAIIIOB 1
12 6. O01ue MOHATUSL O KOPPO3UU METAIIIOB 1
13 7. lllemo4nble METAILITBI 1
14 8. CoenMHEHUS MICIIOYHBIX METAIIJIOB 1
15 9. Metaibl ri1aBHOW MOJATPYIIIBI 2-0i TPYIIIbI 1
16 10. Baxkueiimue coequHEHNS MIETOYHO3EMEILHBIX METAJUIOB 1
17 11. Amromunuii. CoequHEHUS aJITFOMUHUSI 1
18 12. XXenezo. Ero ctpoenne. dusznyueckre U XAMUICCKHAE CBONCTBA 1
19 13. 'enetnueckue psaasl xenesa(//)u(///). Baxueinme comm xenesa 1
20 14.1Tp.p.Nel OcyiecTBiaeHne HEMOYKH TPEBPALIEHUI METAIIIOB 1
21 15.11p.p.Ne2«IlosydueHne coequHEHNI METAINIOB U U3YYEHNUE UX CBONCTBY 1
22 16.11p.p.Ne3.Pemienne skcriepuMeHTATFHBIX 3a/1a4 Ha Paclio3HaBaHUE U 1
MOJTy4YEHUE BEIIECTB.
23 17. O6001menne 1 cucreMaTu3amys 3HaHUH «MeTaibl» 1
24 18.Kontp. p Nel «Metannsi» 1
Tema 2 «Hememannviy» 26
25 1.HemeTtainmnsl: atoMbl 1 ipocThie BemecTBa. Bozayx. Kucnopon. O3on 1
26 2.Bonopon 1
27 3. T'asorensl 1
28 4, CoennHeHNSs TAIOTEHOB 1
29 5.I1onyuyenne ramoreHoB. bruosornueckoe 3Ha4€HUE U IPUMEHEHNE TAIOT€HOB U 1
WX COCTMHCHUI
30 6. Kucnopon 1
31 7. Cepa v ee COCAMHCHHUS 1
32 8. Cepnas kucnora. OKHCIUTEIBHBIE CBOWCTBA CEPHOM KHCIIOTHI 1
33 9. Pemienue 3amau u ynpaxHenuit. O6o0menue u cucrematusanus «I1/rp 1
KHCTIOPOJIa»
34 10.A3o0t 1
35 11. Ammuax 1
36 12 Conu ammoHus 1
37-38 | 13-14 KucnopoaHsle COeMHEHHSI a30Ta. A30THAsI KHCIIOTA U €€ COJIH.. 2

OKHCJIUTENbHBIE CBONCTBA a30THOM KHCIOTHI




39 15. ®ocdop u ero coequHeHUs 1
40 16. Pemenue 3agau u ynpaxueHuii. O60011eHIe 1 CUCTEMaTH3aIHA 1
«Toxarpymma azora»
41 17.Yrnepon 1
42 18. KucnopoiHbIe COeTMHEHUS yriiepo/ia 1
43 19. KpemHuii u ero coeTuHEeHUS 1
44 20. Pemenue 3amau u ynpaxuenuii. O6o6menne «I1/rp. Yriepoga» 1
45 21. Pemenue 3a1a4y 1
46 22 Ilp.p. «Pemienue sKcriepuMeHTaIBHBIX 337a4 1o Teme «I1/rp kuciaopoman» 1
47 23. Ilp.p. «Pemenune skciepuMeHTaNBHBIX 3a1a4 1o TeMe «lloarpymnmna a3ora u 1
yIIEpOaa»»
48 24. TIp.p. «llomydyenue, coOupaHue M pacrio3HaBaHUE Ta30BY 1
49 25. O600menue u cucremarusanusa «Hemeramwien 1
50 26. Kontp.p. Ne2 «Hemeramib» 1
Tema 3. Opzanuueckue coeOuHeHus. 10
51 1.IIpenmet oprannyeckoit xumun. OcoOEHHOCTH OPTaHUYECKUX BEIIECTB. 1
52 2. IlpenenbHbIe YTIIeBOAOPOIBI 1
53 3. HenpenenbHble yrieBog0pOIbI 1
o4 4. Pemienue 3a/1a4 U yrnpaxHeHUH 1
55 5. CriupTsl 1
56 6. [IpenenbHbIE OJHOOCHOBHBIE KAPOOHOBBIE KUCIOTHI. CI0KHBIE A(UPBI. 1
57 7. Kupbt 1
58 8. AMUHOKUCIIOTHL. benku 1
59 9 VrieBoasl 1
60 10. O6o0mIeHne 1 cucTemMaTu3anus 3HaHui 1o TeMe «OpraHnyecKue 1
COCIMHEHUS
Ob000uwenue 3snanuii N0 XUuMuu 3a Kypc 0CHO6HOI WIKOJ1bl 64
61 ITICXD u nepuoanueckuii 3akon [I.11.Menneneena 1
62 2. CtpoeHue aroma 1
XuMuyeckas CBS3b
63 3. Kimaccudukarust XUMAYeCKUX peaKIiii 1
64 4. OCHOBHBIE KJIACCHl HEOTPAHUYECKHUX BEILECTB. 1
['eneTnueckast CBSA3b PAa3HBIX KIACCOB COCTUHEHUIN
65 5.CBoiicTBa BemiecTB ¢ mo3unuu TO/I. 1
66-68 | 6. IlogBenenue UTOroB 3
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