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INJNIAHUPYEMBIE PE3VYJIbTATbI OCBOEHUSA YUYEBHOI'O INIPEJIMETA
«XHUMUSA»

W3ydyeHne XuMUU Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUs OOyCIOBIMBAET
TOCTIDKEHHE CICTYIONINX JUYHOCHHBIX PE3YIIbTATOB!

— BOCHHMTAaHUE POCCUHCKOM Tpa)KTaHCKOW MICHTUYHOCTH: MATPUOTHU3MA, JIIOOBU U
yBakeHHs1 K OTeuecTBy, UyBCTBa I'OPAOCTH 3a CBOIO PonMHYy; OCO3HaHME CBOEH STHUYECKOMU
IIPUHAJICKHOCTH; 3HAHUE S3bIKA, KYJIBTYPbl CBOETO Hapoza, CBOEro Kpas, OCHOB KyJbTYPHOTO
Hacyenusl HapoAoB Poccuu U 4enoBedecTBa; yCBOCHUE T'YMaHUCTHYECKHX, NTEMOKPAaTHUECKUX U
TPaIULMOHHBIX [IEHHOCTEH MHOTOHALMOHATIBHOTO POCCUIICKOrO 00IIECTBA; BOCIIUTAHUE YyBCTBA
OTBETCTBEHHOCTH M 0JTa nepeaPoauHoOM’;

— (opMupOBaHUE OTBETCTBEHHOTO OTHOLICHHS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH
o0yJaromuxcss K CaMOpPa3BUTHUIO U CaMOOOPa30BAaHMIO HA OCHOBE MOTHMBALIMU K OOYYEHHUIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M TOCTPOCHHUIO JalbHEeHIIeH MHIAMBHIyaJbHONH TPACKTOPHUU
oOpa3zoBaHus Ha 06a3e OpUEHTAIMK B MUpe npodeccuil 1 mpodecCuOHATBHBIX MPEINOYTEHUH, ¢
Y4€TOM yCTOWYMBBIX ITO3HABATEIHHBIX HHTEPECOB;

— ¢dopMHpOBaHHE LIEJIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAykKu M OOUIECTBEHHONW MpPaKTUKU, YYUTHIBAIOUIETO COLMAJILHOE,
KYJIbTYPHOE, SI3bIKOBOE, JYXOBHOE MHOI000pa3rue COBPEMEHHOTO MHpa;

—  (opmMupoBaHuE OCO3ZHAHHOTO, YBAKUTEIHLHOTO M TIOOPOKEIATEILHOIO OTHOIIEHUS K
JIPYrOMY 4YeJIOBEKY, €r0 MHEHHIO, MHUPOBO33PEHHUIO, KYJIbTYpE, S3BIKY, BEpe, TPakIaHCKOM
MO3ULIMH, K UCTOPUHU, KYJIbTypE, PEIUTUHU, TPAAULIMAM, S3bIKaM, LIEHHOCTAM HapoaoB Poccuu u
HApOJIOB MUPA; TOTOBHOCTH U CIIOCOOHOCTH BECTH JMAJIOT C IPYTMMH JIIOJABMH U JOCTUTATh B
HEM B3aMMOIIOHMMAHUS;

—  OCBOEHUE COIMATBHBIX HOPM, TIPABIII TTOBEACHUS, POJIeH U (HOPM COIMATLHOM KU3HU
B TpyNIax M COOOIIECTBaxX, BKIIOUas B3pOCJIbIE M COLMAJIbHBIE COOOIIECTBA; ydacThe B
IIKOJIBHOM CaMOYIIPaBJICHUH U OOIIECTBEHHOM JKU3HM B MpeJieiaX BO3PACTHBIX KOMIETEHIIMN C
Y4€TOM PErHOHAIbHBIX, STHOKYJIbTYPHBIX, COLUANBHBIX U IKOHOMUYECKUXOCOOEHHOCTEH;

— PAa3BUTHUC CO3HAHHA N KOMIICTCHTHOCTH B PCIICHUN MOPAaJIbHBIX np06neM Ha OCHOBC

JUYHOCTHOTO BbIOOpa; (OPMUPOBAHHWE HPABCTBEHHBIX UYBCTB M HPABCTBEHHOI'O IOBENIEHUS,
OCO3HAHHOTO M OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHBIMIIOCTYITKAM;



— ¢dopMHpOBaHHE KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOILEHUU U COTPYIHHYECTBE
CO CBEpPCTHHKAaMH, CTapIIUMH M MIAAIIMMH B TIpolecce o0pa3oBaTeNbHOW, OOIIECTBEHHO
M0JIE3HOMU, Y4eOHO-HCCIIeI0BaTeIbCKON, TBOPUECKON M IPYTUX BUJOBICATEILHOCTH;

— (¢dopMUpOBaHHE TIOHWMAaHUsS IICHHOCTH 3JI0POBOTO M 0€3- omacHoro oOpasa JKU3HU;
YCBOCHUC TIpaBUJI HWHAUBHUAYAJIBHOI'O U 8 KOIJIEKTHUBHOI'O 6€3OHaCHOI‘O IIOBCACHUA B
‘Ipe3BBI‘-IaI>iHBIX CUTyalludX, YIpOXarollnuX XU3HU U 3J0POBBIO Hmﬂeﬁ, IMMpaBUJI MOBCACHHA Ha
TPAHCIOPTE W HAJIOPOTaXx;

— (opmupoBaHuE KOJOTHUECKOW KYIbTYPhl HA OCHOBE MPHU3HAHUS IIEHHOCTH YXU3HH
BO BCEX €¢ MPOSBICHUAX W HEOOXOJAMMOCTH OTBETCTBEHHOTO, OEPEKHOTO0 OTHOIICHHS K
OKpYy>Karolencpene;

— OCO3HAaHWE 3HAYCHHSI CEMbU B XU3HU YEJIOBEKAa M OOINECTBA; MPHUHITHE IIEHHOCTH
CEMEWHOM )XKU3HU; YBAKUTEIBHOE U 3a00TJIMBOE OTHOIICHHE K YWICHAM CBOCHCEMBU;

— pa3BUTHE ACTETUYECKOTO CO3HAHUSI YE€pEe3 OCBOCHUE XYAOKECTBEHHOrO HAacleIus
Hapos10B Poccuu 1 Mupa, TBOpUECKOM AESATEIHHOCTH 3CTETUYECKOI0 XapaKkTepa.

PeryastuBubie YY ]|

YMeHue caMoCTOATEIbHO ONPEENIATh eI 00yUeHHs], CTaBUTh U (OPMYIUPOBATH HOBBIE
3amayn B y4eOe W TMO3HABATEILHOW [EATENbHOCTH, Pa3BUBATh MOTHUBBI U HHTEPECHl CBOEH
MO3HABATENBHOM JeaTeTbHOCTH. OOyJatONUiACs CMOXKET:

- AHAJIIU3UPOBATH CYHICCTBYIOUIUC u IJIaHUPOBATh 6y,Z[YH_II/Ie
o0pa3zoBaTeNbHBIEPE3YIbTATHI;

— ONpenensiTb COBMECTHO C II€IaroroM KpPHUTEpUU OLEHKH IUIAaHHUPYEMBIX
00pa30BaTeNbHBIXPE3YIbTATOB;

—  WACHTU(DUIUPOBATH TMPEMATCTBUS, BO3HHUKAIOUINE IMPU JOCTHKCHHH COOCTBEHHBIX
3aIJIaHUPOBAHHBIX 00PAa30BaTEIbHBIXPE3YIbTATOB;

— BBLABHraTb BEPCHUU TMPEOAOJICHUS TMPEMsITCTBUH, (OPMYIMPOBATH TUIOTE3bl, B
OTJEJBHBIX CIIy4asiX — IPOTHO3UPOBATH KOHEUHBINPE3YJIbTAT;

— CTaBUTh 1eIb W (POPMYJIHMpPOBATH 3aJadyd COOCTBEHHOW 0Opa3oBaTeIbHOM
JESITeTPHOCTH C YY€TOM BBISIBIICHHBIX 3aTPYAHCHUH M CYIIECTBYIOIIUX BO3MOXKHOCTEH;

- OGOCHOBBIB&TB BI:I6paHHI>IC noaxodbl U CPCACTBA, UCIIOJIB3YCMBIC IJIsI HOCTHIKCHUA
00pa30BaTeNbHBIXPE3YIbTATOB.

YMeHue CcaMOCTOSTENbHO IUIAHUPOBAaTh MyTH JOCTHXKEHMs Iefiel, B TOM 4HCIIe
aTbTEPHATHBHBIC, OCOZHAHHO BHIOMpaTh HamboJee 3(pPeKTUBHBIE CIOCOOBI PEIICHUS YYeOHBIX U
MMO3HABATENBHBIX 3a7a4. OOYyJaArOIINIICS CMOXKET:



—  OmpeensaTh He0OXOAUMBIE IEHCTBHS B COOTBETCTBHM C YUeOHOH M MO3HABaTEIbHOMN
3ala4eil U COCTABIIATH AITOPUTM MXBBIIOJIHECHMS;

— 00OCHOBBIBATh M OCYIIECTBIATH BEIOOP Hanbosiee 3PPEeKTUBHBIX CIIOCOOOB PEIICHUS
y‘IQGHLIX U ITO3HaBaTCJIbHbIX3aaa4,

- OHpe,Z[eJI}ITB/HaXOI[I/ITB, B TOM 4YHCJIC U3 Hpe,[IHO)KeHHbIX BapI/IaHTOB, yCHOBI/ISI JUTA
BBITIOJTHCHUS y4€OHOU M IMO3HaBaTEIbHON3a1auH;

—  BBICTpauBaTh )KM3HEHHBIE IJIaHBI Ha KPaTKOCPOUYHOE Oyyiee (onpeaensiTh LeIeBbie
OpUEHTHUPBI, (OPMYIUPOBATh aJeKBAaTHbIE MM 3aJaud W Mpeajarath IEHCTBUS, yKa3blBas U
00OCHOBBIBAS JIOTHYECKYIO TTOCIIEA0BATEIHHOCTHIIIATOB);

— BbIOMpaTh M3  TPEVIOKEHHBIX  BAPUAHTOB U CAMOCTOSITEJIBHO  HCKaTh
CpeICTBa/pecypChl sl pelIeHHUs 3a1a9u/JOCTHKCHUSITICIIH;

—  COCTaBJIATH IJIaH pelIeHus: NpoOaemMbl (OMUCHIBATH KU3HEHHBIN LUKI BBITOJIHEHUS
MIPOEKTA, AJITOPUTM MPOBEACHUSUCCICAOBAHMS );

— ompeAensaTh MOTCHIMAIbHBIE  3aTPyAHEHHUS TpU  pEHIeHHH Yy4eOHOH U
MO3HABATEIHHON 3a]]a4M U HAXOJUTh CPEJICTBA JIJIsi UXYCTPaHCHUS;

— ONHCHIBATh CBOHM OMNBIT, OQOPMIISS €ro Juid Nepefadd IPYyruM JIIOJAIM B BHIE
aJIrOpUTMa pELICHUs IPAaKTUYECKUX3a1ay;

— IUIAHHPOBATh u KOPPEKTHPOBATh CBOIO UHIVBUAYAIbHYIO
00pa3oBaTeNbHYIOTPAEKTOPHIO.

YMeHue COOTHOCUTH CBOM JEHCTBHUS C IUIAHUPYEMBIMH DPE3YyJbTaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOEH JEATENBHOCTH B IPOLIECCE TOCTHXKEHUS PE3yNbTaTa, OMPEAESATh CIIOCOObI
JeWCTBUI B paMKax MpPEJIOKEHHBIX YCIOBUI U TpeOOBaHMN, KOPPEKTUPOBATH CBOU JICHCTBUS B
COOTBETCTBHH C M3MEHSIIOMICHCS cuTyanueil. OOyqaronuiics CMOXKET:

—  pas3nuyaTh pe3ysbTaThl U COCOOBI ACMCTBUI NP TOCTUKEHUU PE3YNIbTAaTOB;

— ONpeAeNsiTb COBMECTHO C TNEJaroroM KpPUTEPUH JOCTHXKEHUSI IUTAaHUPYEMBIX
PE3yJIbTaTOB U KPUTEPHUH OLICHKU CBOEH yueOHOMU1eATENbHOCTH;

— CHCTEeMAaTU3HpOBaTh (B TOM YHCII€ BHIOMPATh MPUOPUTETHBIE) KPUTEPUH TOCTHKEHUS
IJIAHUPYEMBIX PE3YyJIbTaTOB U OLICHKU CBOCHIEATEIbHOCTH;

- OTGI/IpaTB HHCTPYMCHTBI Ui OLICHUBAHUA cBOEH ACATCIBHOCTH, OCYLICCTBJIATH
CaMOKOHTPOJIb CBOEH JCSITEIHPHOCTHA B paMKaX MPEAJIOKEHHBIX YCIIOBUN U TPEOOBAHMIA;

— OLEHUBAThL CBOIO JIEATEIBHOCTHb, AHAIM3UPYS H aApryMEHTHPYS IIPUYHUHBI

JOCTUKEHHS WM OTCYTCTBUS IJIAHUPYEMOTOpe3yIbTaTa;

— HaXOAWTh HEOOXOJMMBICE W JOCTATOYHBIE CPEACTBA ISl BBIMONHEHUS Y4eOHBIX
JEWCTBUIM B U3MEHAIOLIEHCACUTYALUY;



— paboTasg Mo CBOEMYy IUIaHYy, BHOCHTb KOPPEKTHBBI B TEKYIIYIO NEATEIbHOCTh Ha
OCHOBE aHaJ3a  WU3MEHEHMH CUTyalluu  JJs  TOJNydeHUs  3aljIaHUPOBAHHBIX
XapaKTepUCTHK/TIOKa3aTeNel pe3ynbTaTa;

— YCTaHaBIUBATh CBA3b MEXKIY IIOJYYCHHBIMH XapaKTEPUCTUKAMM pe3yjbTaTra MU
XapaKTEepUCTUKAMM IIpoliecca ACATENIBHOCTH U IO 3aBEPLICHUU JACSATEIBHOCTH IIpeaJIaraTh
M3MEHEHUE XapaKTEePUCTHUK IIpoLecca ISl MOJy4YEeHHs YIIy4lIEHHbIX XapaKTEPUCTUKPE3yIIbTaTa;

— COOTHOCHUTH CBOH JICHCTBUS C LIETBIOOOYICHHUS.
YMmenune OLICHUBATL NPAaBUJIILHOCTL BbIITOJHCHUA yqe6H0171 3aJa4du, CO6CTBCHHBI€
BO3MOJKHOCTH €€ pemieHns. OO0ydarommiicss CMOXKET:

—  OIpeAesnsaTh KPUTEPUHU MPaBUILHOCTU (KOPPEKTHOCTH) BBINOJIHEHUS yueOHOW3a1auy;

— aHaIM3MpOBaTh U 0OOCHOBHIBATH MPUMEHEHHE COOTBETCTBYIOIIETO HHCTPYMEHTAPHS
JUIs1 BBITIOJTHEHUSI yueOHOM3a1auH;

— CBOOOJHO TOJIL30BATHCS BBIPAOOTAHHBIMU KPUTEPHSIMH OIICHKH U CaMOOIICHKH,
WCXOJISI U3 TIEJTH U UMEIOIITUXCSICPEJICTB;

— OLOCHUBATb MPOAYKT cBOCH ACATCIIbHOCTH II0 3aJaHHBIM H/UIN CaMOCTOSATEILHO
OIMPCACIICHHBIM KPUTCPUAM B COOTBECTCTBUU C LCIIBIO ACATCIBHOCTH,

— 00OCHOBBIBaTh JOCTHXKUMOCTH LI€IM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OIICHKH
CBOMX BHYTPEHHHUX PECYPCOB U JOCTYIHBIX BHEIIHUXPECYPCOB;

—  (QuxcupoBath u aHAJIM3UPOBATh JUHAMUKY COOCTBEHHBIX
00pa3oBaTEeNbHBIXPE3YIHTATOB.

Bnanenne  ocHOBaMHM ~ CaMOKOHTpPOJS, CaMOOLIEHKH, TPUHATHA  pEUIeHHH U
OCYLIECTBJICHUsSI OCO3HAHHOrO BblOOpa B Yy4eOHOH M IO3HABaTEIbHOW JIEATEIBHOCTH.
OO0yuaromuiicss CMOXKET:

— aHalIM3MpOBAaTh COOCTBEHHYI0 Y4YeOHYI0O M IIO3HABATENbHYIO [JEATEIbHOCTh U
JeSTeNbHOCTh JPYruX 00y4aroIuxcs B Ipolecce B3auMOIIPOBEPKH;

— COOTHOCUTh  pealbHble W  IUIAHUPYEMble  PE3ylbTaThl  WHAMBHUIYaTbHOMN
00pa3oBaTeNbHON ACATEIBHOCTH U JIE1aTh BBIBOABI O MPUYHHAX €€ YCIEeIHOCTH/3((EKTUBHOCTH
WIN HEYCHeIHOCTH/He3(h(hEeKTUBHOCTH, HAXOUThH CIIOCOOBI BBIX0/IA U3 KPUTHUECKOMCUTYAINH;

— IPUHMMATh PELIeHHE B y4eOHOH CUTyalluM U OLEHHBATh BO3MOJKHBIE MOCIEICTBHS
MPUHATOTOPEILICHHS,

—  OmpeensiTh, Kakue NEHCTBUSA MO PEIICHHIO y4eOHOM 3aaydl WM MapaMeTphl 3THX
JEeWCTBUI MPUBEINH K IMOTYYEHHIO HMEIOLIET0Cs IPOAYKTa YIeOHOUACATEIbHOCTH;



- ACMOHCTPHUPOBATH IIPpUCMBbIL peryirsimunuun CO6CTB€HHBIX
MCUX0(U3HOTOTUYECKUX/IMOITUOHATBHBIX COCTOSTHH .

ITo3znaBarenbHbIe Y'Y /[

YMeHue omnpeAensaTh IOHATHS, CO3/1aBaTh OOOOIICHHS, YCTaHABIMBATH AaHAJIOTHUH,
KJIaCCU(UIUPOBATh, CAMOCTOATEIBHO BBIOMPATh OCHOBAHUSA W KPUTEPUH JUIS Ki1accU(UKAIIMHU,
YCTaHABIMBATh  MPUYMHHO-CIEICTBEHHBIE CBA3M, CTPOUTH JIOTUYECKOE  PaCCYXICHUE,
yMO3aKio4eHne (MHIYKTUBHOE, JEeIyKTUBHOE, IO aHAJIOrMM) M  JielaTb  BBIBOJBI.
OO0y4arImMUICICMOXKET:

— noadupaTh CJOBa, COMOJAYMHEHHBIE KIIOYEBOMY CIIOBY, OINPEICNAIONINE €ro
MPU3HAKU UCBOMCTBA;

— BBICTpauBaTb JIOTHYCCKYIO ICIMOYKY, COCTOAMIYHO M3 KIKHOYCBOIro CjJIoOBa H
COIIOAYMHECHHBIX €MYCJIOB;

—  BBIACIATH 06H.[HI>1 IMPpHU3HAK nim OTJINYHEC JABYX niIn HECKOJIBKUX
npeaAMETOB WA SIBJICHUI U OOBSACHITH UX CXO0ACTBO MIIMOTINYHA,

- O6I>CZ[I/IH$ITI: npeaAMCTDBI U SBJICHUA B TpyIlIbl 10 OIMPCACIICHHBIM
MPU3HAKaM, CPaBHUBATh, KJIaCCU(PUITUPOBATH M 0000IIATh (DAKTHI USIBICHHUS;

—  pa3nuyaTh/BBIIEIATH SIBICHUE U3 OOLIETO psja APYTUXSIBICHUN;

— BBIACIIATH NMPUYMHHO-CICACTBCHHBIC CBS3H Ha6J'II-OI[aeMBIX SIBJICHUH WJIH CO6I>ITHI>1,
BBISABJIATH IIPUYKMHBI BOBHUKHOBCHU A H36HIOI[3.€MI>IX SIBIICHUH WU CO6I:ITPII>1;

— CTpOMUTHb PACCYXACHHE OT OOIIMX 3aKOHOMEpPHOCTEW K YAcCTHBIM SIBICHUSIM M OT
YACTHBIX SIBIICHUH K OOMIMM3aKOHOMEPHOCTSIM;

— CTPOUTH PACCYXKIEHUE HA OCHOBE CPABHEHUS IPEIMETOB W SIBJICHUM, BBbLIEIASA IPU
3TOM HX OO0IIME MPU3HAKU UPA3IUIHS;

— u3jarath IMOJIYYEHHYIO HH(QOpMalMI0, HHTEPHPETUpPYS €€ B  KOHTEKCTE
pelaeMon3aaauu;

— CaMOCTOSATENbHO YKa3blBaTh Ha HHGOPMAIMIO, HYXKAAOUIYIOCS B IPOBEPKE,
npeJuiarath ¥ MPUMEHSTh CII0CO0 MPOBEPKH JIOCTOBEPHOCTH UH(OPMAIIHH;

— OOBSCHATH SIBIICHUS, TPOIECCHI, CBS3M H OTHOIICHUS, BBIIBISIEMBIE B XOJE
MO3HaBaTEeILHOM 1 MCCIICIOBATEIILCKONICATEIILHOCTH,

— BBIABJIATHL U HA3BIBATHb MPUYMUHLBL COGLITI/IH, SABJICHUSA, CaMOCTOATCIIBHO OCYIICCTBJIAA
HpI/I‘-II/IHHO-CHGHCTBCHHBIﬁaHaHH3;

— JienaThb BBIBOJ, Ha OCHOBE KPHUTHYECKOTO aHalu3a pa3HbIX TOYEK 3PEeHHUS,
MTOATBEPKIATh BBIBOJI CcOOCTBEHHOI aprymMeHTaInuen 4 R0 CaMOCTOSTEIHHO
MOJTy4EeHHBIMHUIAHHBIMH.

YMeHue co3/1aBath, MPUMEHITh U IPEOOPA30BLIBATh 3HAKH M CHMBOJIBI, MOJICTTH U CXEMBI
JUISL peIlieHus] y4eOHBIX U MTO3HABATENIBHBIX 33/1a4.



OOyJaromuiicst CMOXKeT:
— 0003Ha4YaTh CHMBOJIOM U 3HAKOM IPEIMET U/ WIHSABICHHE;

— OOpeAcCidaTh JIOTUYCCKUC CBA3U MCXKAY NPpCIAMETAMU W/ WIIH SABJICHUAMU, 0003HaYaThH
JaHHBIC JIOTUYCCKUE CBsA3U C IIOMOIIIBIO 3HAKOB BCXEMCE,

— co3aaBaTh aOCTPAKTHBINA WK pealbHbIi 00pa3 nMpenMeTa u/WinsBICHHUS;
—  CTPOUTH MOJEIIb/CXEMY Ha OCHOBE YCJIIOBUU 3aJ1a4¥ W/ U cioco0a ee perieHus;
— co37aBaTh BepOajbHbIC, BEIIECTBCHHBIC U HH()OPMAIIMOHHBIC MOJICIIN C BBIICIICHUEM

CYIIECTBCHHBIX XapaKTEPUCTUK OOBEKTa IS ONpENeTCHUss crocoda pemeHus 3ajJadd B
COOTBETCTBUU CCUTYAIIMEH;

— TEpeBOAWTH CIOXHYIO TI0O COCTaBy (MHOTOACMEKTHYIO) HWHPOpMAIUIO U3
rpaduyeckoro win GopMaTH30BaHHOTO (CUMBOJIBLHOTO) MPEICTABICHHS B TEKCTOBOE HHA00OPOT;

— CTpPOUTH CXEMy, alNrOpUTM JCHCTBUS, WCHPABIATh HIM BOCCTAHABINUBATh
HEM3BECTHBII paHee ajlropuTM Ha OCHOBE HMEIOIIErOCs 3HAHUSA 00 OOBEKTe, K KOTOPOMY
MIPUMEHSETCAAITOPUTM;

—  CTPOUTH J0KA3aTEIbCTBO: MPSMOE, KOCBEHHOE, OTIPOTUBHOTO;

—  aHaIM3HPOBATH/PePIEKCUPOBATh OMBIT Pa3pabOTKH U pealu3alud  y4eOHOTO
IIPOEKTa, HCCIENOBaHUA (TEOPETHUECKOT0, H3MIMPHUECKOT0) C TOYKM 3PEHHUS pEIIeHUs
npoOJIEeMHON CUTYallMH, JOCTYDKEHHMS IIOCTAaBJICHHOW LENM W/WIM Ha OCHOBE 3a/IaHHBIX
KPHUTEPUEB OIICHKUIIPOIYKTa/pe3ybTaTa.

CwmpicnoBoe ureHre. O0yJaroIIHiCs CMOXKET:

— HaxoAMThb B TEKCTe Tpedyemylo uH(pOpMAIHIO (B COOTBETCTBUHM c
LIEJIIMU CBOEHIEATENILHOCTH);

— OpHCHTHPOBATBCS B COACPKAHMM TEKCTA, MOHUMATh LEJIOCTHBIA CMBICH TEKCTa,
CTPYKTYpUPOBATHTEKCT;

—  yCTaHaBJIMBATh B3aWMOCBS3b ONHMCAHHBIX B TEKCTE COOBITUH, SIBIICHHI, IPOILIECCOB;

—  PEe3IOMHUPOBATH INIABHYIO UACIOTEKCTA;

— IpeoOpa3oBbIBaTh TEKCT, MEHAS €ro MOAAIBHOCTh (BBIPQXKEHUE OTHOLICHUS K
COJIEP’KaHUIO TEKCTa, LIEIEBYI0 YCTAHOBKY PEeUH), MHTEPIPETUPOBATH TEKCT (XYHA0KECTBEHHBINH 1
HEXYI0’)KECTBEHHBIN — y4eOHBIN, HAYyYHO-TIOIYJISIPHBII, MH(OpMAIIHOHHBIN);

—  KPUTHYECKH OLIEHHBAThH COJCpkKaHUE U (popMyTeKcTa.

@opMHUpOBaHUE U PA3BUTHE HKOJIOTMYECKOIO MBILUICHUS, YMEHUE NPUMEHATh €ro B
MO3HABATEIbHOM, KOMMYHHUKATHBHOM, COIMAJbHOM MpakTHKe M  NpodecCHOHATHHON
opueHTanuu. OO0yJarOIIHIACSI CMOXKET:

—  OIpeAensiTh CBOE OTHOIICHHUE K OKpYIKalomlel cpesie, KCOOCTBEHHON



cpene oOuTaHus,

— aHaIM3MpOBaTh BJIMSAHME SKOJIOTMYECKMX (AKTOPOB Ha cpeny OOUTaHUS
KUBBIXOPTaHU3MOB;

— NPOBOJHTH MIPUYMHHBINA U BEPOSTHOCTHBIN aHaJIMn3 Pa3IMYHBIX
3KOJIOTUYECKUX CUTYALIUI;

— IPOrHO3MPOBaTh MU3MEHEHUs CUTYyallMM IPU CMEHE JIEHCTBMs OJHOro (hakropa Ha
npyroiidakrop;

—  pacmpoCTpaHsATh JKOJOTMYECKHWE 3HAHMA M Y4acTBOBATb B  IPAKTHYECKHUX
MEPOIPHUATHSAX IO 3AILUTE OKPYKAIOIIEHCPENBI.

Passutre mMoTMBanuu K OBIAJCHUIO KYJIBTYPOM AaKTMBHOI'O HCIIOJIB30BAHMS CIOBApEH,
CIPAaBOYHHUKOB, OTKPBITBIX HCTOYHUKOB HMH(OPMAIMM M 3JIEKTPOHHBIX ITOMCKOBBIX CHCTEM.
OO0yuaromuiicss CMOXKET:

- OMPCACIIATH HeOGXOHI/IMBIC KIIFOYEBBIC IIOHUCKOBBIC CJIOBa )41
(bopMHpPOBATH KOPPEKTHBIC TOUCKOBBIC3AIIPOCHL;

—  OCYLUECTBJISITh B3aHUMOJICHCTBHE C  DJIEKTPOHHBIMH IIOMCKOBBIMH
cucTeMaMu, 6a3amMu 3HAHUH,CTIPABOYHUKAMH;

—  (opMupoBaTH MHOXECTBEHHYIO BBHIOOPKY M3 pazIMYHBIX UCTOYHHUKOB MH(POpPMALUU
17151 OOBEKTUBU3AIMH PE3yIbTATOBIIONCKA;

— COOTHOCUTh TIOJy4YEHHbIE pe3yJibTaThl IOUCKAa C 3aJadyaMd M LEIsIMHU
CBOCUICSITENBHOCTH.

KommynukatuBubie YY /]

YMeHue opraHu3oBbIBaTh y4yeOHOE COTPYAHUYECTBO C IME€JaroroM M COBMECTHYIO
JEeSTENbHOCTh C MEJaroroM M CBEpCTHUKAMU; paboTaTh MHIWBUIYaIbHO U B TPYIIE: HAXOIUTH
olmiee pemieHWe M paspemniath KOH(MIMKTBI HAa OCHOBE COTJIACOBAHHS TMO3HMIMKA W ydeTa
UHTEpECOB; (HOpMyIHpOBaTh, apryMEHTHPOBAaTh M OTCTauBaTh cBoe MHeHHe. OOyuarouiuiics
CMOXET:

—  OIpeaensiTh BO3MOXKHBIE POJIU B COBMECTHOMIEATEIHHOCTH;
—  UrpaTh OIpeeJeHHYIO POJb B COBMECTHOMIEATEIbHOCTH;

— TpUHHUMATh NO3MLMI0  coOeceTHNKa, NOHMMAasl  MO3ULMI0O  JpYroro,
pa3nauyath B €r0 peud MHEHHE (TOUKY 3PEHHUs), 10Ka3aTeIbCTBA(apIyMEHTHI);
—  OIpeneiATh CBOM  JICHCTBUS U JCUCTBHUA IapTHepa, KOTOpBIE

CHOCOOCTBOBAJIM WU MPEMATCTBOBAIN MPOTYKTUBHOMKOMMYHHUKALIUH;

—  CTpOMTH MO3UTUBHBIE OTHOIICHHUS B  Ipolecce yueOHo u
MO3HABATEIbHOUIEATEIbHOCTH;

— KOPPEKTHO M apryMEHTHMPOBAaHHO OTCTaWBaTh CBOIO TOUYKY 3pEHHS, B AMCKYCCHUU
YMETb BBIJIBUTaTh KOHTPAPryMEHTHI, IepedpazupoBaTh CBOIOMBICIID;

- KPUTHYCCKHU OTHOCUTHCH K CO6CTB€HHOMy MHCHUIO, YMCTBIIPU3HABATDH OH_II/I60‘-IHOCTB
CBOETO MHEHHUS (€CJIM OHO OIMMO0YHO) U KOPPEKTHUPOBATHETO;



— IpemaraTh albTEPHATUBHOE PELICHUE B KOH(DIMKTHONCUTYALINH;
—  BBLAEIATH OOLIYIO TOUKY 3pEHHsI BIUCKYCCUH;

— JIOTOBapuBaThCS O MpaBWUaX M BOOpocax JJIsl OOCYXKIEHHS B COOTBETCTBUHU C
MOCTaBJICHHOM TIepe/l TPyIIoi3aaayeH;

— opraHu3oBbIBaTh A(PPEKTUBHOE B3aMMOJCHUCTBUE B Tpymme (OmpeneisTh OOIIue
LIEJIH, PacTIpeAeATh POJIH, JOTOBAPUBATHCSA APYT C APYTrOM U T.1.);

— yCTpaHiATh B paMKax Juajora paspblBbl B KOMMYHHKAalMM, OOYCIIOBJICHHBIE
HETIOHUMaHUEeM/HENPHUATHEM  CO  CTOPOHBI  coOeceqHWKa  3amadd,  GOpPMBI WU
COJIEPKaHUA TUAIIOTA.

YMeHHe OCO3HAaHHO HCIIOJIB30BAaTh PEYEBBIE CPEICTBA B COOTBETCTBUM C 3aaadei
KOMMYHHUKAIMH JUI BBIPAKEHHSI CBOMX YYBCTB, MBICJIEH M MOTPeOHOCTEH /Ui TUIAaHUPOBAHUS U
peryisiliud CBOCH IEATEIBbHOCTH; BJIAJICHUE YCTHOM M IIMCBMEHHOW pPEYbl0, MOHOJOTHYECKOU
KOHTEKCTHOM peubto. OOyJaromuiicss CMOXeT:

— ompeaensTh 3aJadyy KOMMYHHMKAalldd W B COOTBETCTBUM C HEW OTOMpaTh U
MCIIOJIb30BaTh PEUEBLICCPE/ICTBA,

— TIPEACTaBIATH B YCTHOM WM MHChbMEHHOW (opmMe pa3BepHYTHIH IUIaH
COOCTBEHHOMIESATEILHOCTH;

—  cobmronath HOPMBI  IyOJIMYHOU pedn, periraMeHT B MOHOJIOIE U
JMCKYCCHUU B COOTBETCTBUU C KOMMYHUKaTUBHOI3aqaueH;

— BbBICKa3bIlBaTh W OOOCHOBBIBATh MHEHHE (CYKJICHHE) W 3alpaliuBaTb MHEHHE
nmapTHepa B paMKaxIuaora;

- MMPpUHHUMATDH peuICHucC B XO0I€ AJuajiora u COI'J1IaCOBBIBATh €ro C
cO0ECEeTHUKOM;

—  C03/1aBaTh MMCbMEHHBIE TEKCThI PA3JIMYHBIX TUIIOB C UCIIOJIb30BAaHUEM HEOOXOIMMBIX
PCUYCBLIXCPCICTB,

— HCHOJb30BaTh CPEJICTBA JIOTUYECKOW CBSI3U JJISl BBIAETICHHUS CMBICIOBBIX OJIOKOB

CBOCTOBBLICTYIIJICHUA

— WCTHONB30BaTh BepOanbHBIE U HeBepOaJdbHBIE CPEICTBA B COOTBETCTBUU C
KOMMYHUKATHBHON3a1auei;

— oueHuBarh 3(HEeKTUBHOCTH KOMMYHUKAIIUU TTOCIIE €e3aBEPILICHUSI.

dopMUpOBaHUE H  PA3BUTHE  KOMIIETEHTHOCTH B  OOJNAcCTH  MCIOJIb30BaHUS
MH(POPMAIMOHHO-KOMMYHUKALMOHHBIX TexHonorui (nanee — MKT). OOyuaroniuiicss cMOXeT:

— [eJIieHANpaBJICHHO WCKaTh W  HCIOJb30BaTh  HMHGOPMAIMOHHBIE  PECYPCHI,
HEOOXOMMBIE JIJISl PEIICHHs YICOHBIX M MPAKTUICCKUX 3a1ad ¢ moMotibio cpeacts UKT;

—  HCIIOJIB30BAaTh JIA nepeaadun CBOUX MBICTICH €CTCCTBCHHBIC n



(hopMasbHbIC S3BIKA B COOTBETCTBUU C YCIOBUSIMU KOMMYHHKAITUH;
—  ONepupoBaTh JAHHBIMU MIPU PEUICHUHU3a1a4H;

— BbIOMpaTh aJeKBaTHBIC 3aJa4e HWHCTPYMEHTBHI M MCIOJB30BaTh KOMITHIOTEPHBIC
TEXHOJIOTHH JJISI pelIeHUs] y9eOHBIX 3a7a4, B TOM YHWCJIE JJIA: BBIUUCICHUS, HATMCAHUS TTHUCEM,
COUMHEHUH, TOKJIAI0B, peepaToB, CO3NaHUs IPE3CHTAIMNA Up.;

—  HCIOJB30BaTh HHPOPMALIUIO C YIETOM ITHYECKHX U MPABOBBIXHOPM;

— co3aaBaTh HU(POBBIE PECYpPChl pa3HOTO THUIA U ISl pa3HbIX ayJUTOPUH, cOOII0aTh
MH(POPMAIMOHHYIO TUTHEHY U MpaBWIa HHPOPMALMOHHON 0€30MacHOCTH.

Ilpeomemmnoie pe3ynbTaThl:
BbINYCKHUK HAYYUTCS:

—  XapaKTepH30BaTh OCHOBHEIC METO/IbI MIO3HAHUS: HaOJI0ICHUE,
M3MEpEHHUE,IKCIICPHMEHT;

—  ONHUCHLIBATh CBOICTBa  TBEPHBIX, KUIAKUX,  Ta3000pa3HbIX BEIIIECTB,
BBIJIEJISISI X CYIIECTBEHHBICIPU3HAKHY;

—  pacCKphIBaThb CMBICJI OCHOBHBIX XHUMHUYCCKUX MOHSTHM «aToOM»,
«MOIJICKYJIa», «XAMUYECKUM 3JICMCHT», «IIPOCTOEC BCHICCTBO», «CJIOXKHOEC BCIICCTBOY,
«BAJICHTHOCTB», «XUMHUUYCCKasA pEaKIUA», UCII0JIb3Yyd 3HAKOBYIO CUCTEMY XUMHU,

—  PpacKpbIBaTb CMBIC] 3aKOHOB COXpPAaHEHHUS MacChl BEIECTB, MOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHONTEOPUH;

—  pa3nuyaTh XUMUYECKHE U (PU3HUCCKUECSBIICHUS;

— Ha3bIBaTh XUMUYECKUEIIIEMEHTHI;

—  OIpeeNsTh COCTaB BEIIECTB M0 UX(opmynam;

—  OIpeAensTh BAJICHTHOCTh aTOMa 3J€MEHTa BCOETUHEHUSX;

—  OIpEeAeNsTh THIT XUMHUYECKUX PEAKITHIA;

— Ha3bIBaTh MPU3HAKH U YCIOBUS MPOTEKAHUS XUMUYECKUXPEAKLIUIA;

—  BBIABJIATH NPU3HAKU, CBUACTCIBCTBYIOINE O IPOTCKAHUU XHUMHYIECKOM p€aKkuuu 1Ipu
BBITIOJIHCHUN XUMHWYCCKOI'OOIIbITA,

—  coCTaBJATh (HOPMYJIbI OMHAPHBIXCOCTMHECHUIA;

—  COCTaBJISTh YPAaBHCHHS XUMHUYCCKHXPEAKIINH;

— coOuroaTh mpaBmiia 0e30macHoi paboThI MPY MTPOBEICHUHOIIBITOB;
—  TIOJB30BAaTKCS JIAOOPATOPHBIM 00OPYIOBAHUEM UTIOCYAOH;

- BBIUUCIIATH OTHOCI/ITCHBHyIO MOJIGKYHHPHYIO nu MOJ'I}IpHyIO MaCChI
BEIIIECTB;

— BBIUMCJISITH  MAacCOBYKH  JIOJNKO  XHUMHUYECKOTO anemeHta 1o (opmye
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COCIUHCHHS;

—  BBIYUCIISTH KOJUYECTBO, 00BEM MJIM MAcCy BELIECTBA MO KOJIMYECTBY, 00beMy, Macce
peareHToB WU MPOAYKTOBPEAKIIIH;

—  XapakTepHu30BaTh busnueckue U XUMHUYECKHE CBOMCTBAa  MPOCTHIX
BEILIECTB: KUCJIOPO/1a UBOJIOPOA;

—  IoJIyyaTh, COOMPATh KUCIOPO UBOJOPOL;

—  pacro3HaBaTh ONBITHBIM ITyTEM I'a3000pa3HbIE BELIECTBA: KUCIOPO/, BOJOPO/I;

—  pacKpbIBaTh CMBICI 3aKOHAABOTaJIpo;

—  pacKpbIBaTh CMBICI MOHATUH «TeTIOBOM 3(h(eKT peakun», «MOJISPHBII 00BEM;
—  XapakTepu3oBaTh PU3MUYECKUE U XUMHUECKHE CBOHCTBABOIbI;

—  PAacKpbIBaTh CMBICI MOHATHAKPACTBOPY;

—  BBIYHCIIATH MacCOBYIO JIOJIO PAaCTBOPEHHOT'O BEUIECTBA BPACTBOPE;

—  NOPUTOTOBIISIThH pacTBOpbI C  OmpenereHHOU MacCOBOI JloJien
PacTBOPEHHOTO BEIECTBA;

— Ha3bIBaTb COCANMHCHUA N3YUCHHBIX KJIIACCOB HCOPIraHUYCCKNXBCIICCTB,

—  XapaKkTepu30BaTh dbusnyeckue M XUMHYECKUE CBOMCTBA  OCHOBHBIX
KJIACCOB HEOPTraHUYECKHUX BEIIECTB: OKCUIOB, KUCIOT, OCHOBAHU,COMIEH;

- OHpeI[eJIHTB HpI/IHaIIJIe)KHOCTI: BCIICCTB K OHpCI[e.HeHHOMy KJIaCCY
COCIMHCHHI,

—  COCTaBIIATH (hopmyIIbt HEOPraHuYeCKUuXx COEIMHEHHI A3Y4EHHBIX
KJIaCCOB;

—  TPOBOJHTH OIIBITHI, MTOATBEPIKIAIOIIINE XHUMUYECKHE CBOMCTBA

HU3YUCHHBIX KJIIACCOB HCOPIraHNMYCCKUXBCIICCTB,

—  pacno3HaBaTh OIBITHBIM IIyT€M  pacTBOPBl  KHUCJIOT M WIEJIOYEH 0
M3MEHEHUI0 OKPACKUUHINKATOPA;

—  XapakTepu30BaTh B3aMMOCBS3b MEXIYy  Kjaccamu HEOPTaHUYECKUX
COCIMHEHMI;

— packpsiBaTh cMbIci [lepuoanueckoro 3akona J[.M.Menzeneesa;

—  OOBICHATHh (PU3UUYECKUIA CMBICT ATOMHOTO (MOPSAKOBOrO) HOMEpPAa XHWMHUUYECKOTO
3JIEMEHTA, HOMEPOB T'PYIIIIBI U MIEpUoJa B nepuoanueckoit cucreme J[.M1.Menneneena;

—  00BACHATH 3aKOHOMCPHOCTU HU3MCHCHHUA CTPOCHHUA aTOMOB, CBOMCTB DJIEMEHTOB B
npeaciiax MajiblX NMEproa0B U INTaBHBIXIIOATPYIIIL;

—  XapakTepu30BaTb XMMHYECKHE 3IEMEHTHI (OT BOJOpPOAA A0 KalbIUsl) HA OCHOBE HUX
MOJIOKEHU B neproandeckoit cucreme /.M. MenaeneeBa n 0coOEHHOCTEH CTPOSHUS NXaTOMOB;
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- COCTABJIATH CXCMBI CTpOGHI/IH aTOMOB HepBBIX 2 O 3JICMCHTOB
nepuoanueckoit cucremsl [[.11.Menaeneena;

—  PAaCKphIBaATb CMBICJI MMOHSTHH: XHMHUYCCKadA CBA3b»,
(QIICKTPOOTPULATECIIBHOCTD»,

— XapakTepu3oBaTb 3aBHUCHUMOCTh (PU3MYECKMX CBOWCTB BEIIECTB OT THUMA
KPUCTAJIJINYECKONPEILIETKH;

— OoHOpcacisiaTb BUA XUMHYECKOU CBS3H B HCOPTraHNYCCKUXCOCANHCHUAX

— u300paxarb CXeMbl ~ CTPOGHMSI  MOJEKYJl  BEIIeCTB,  0Opa30BaHHBIX
pa3HbIMH BHJIaMU XUMHUYECKUX CBSI3EH;

—  pacCKphIBaThb CMBICJI MTOHATHH «HUOH», «KaTHOH», «aHHUOH»,
«OJICKTPOJIUTEI, CHEJJICKTPOJIUTEI, (OIICKTPOJIUTHYCCKAA JUCCOLIM AL,
«OKHCIIUTCIIbY, «CTCIICHb OKHCIICHUA» «BOCCTAaHOBHTCIIb», «OKHCJIICHHUECY,
«BOCCTAaHOBJICHUE»,

—  ONPEIEIATH CTENEHb OKUCIEHUS aTOMa 3JIEMEHTA BCOCIUHEHNH;
—  PpacKpbIBaTb CMBICII TEOPUH JIEKTPOIUTUYECKONIUCCOLUALINH;

—  COCTaBJIATH YpaBHEHUS AIEKTPOIUTHIECKON JIACCOLMAIIAN KHCIIOT,
1IeI104ei, CoIeH;

—  OOBSACHATH CYIIHOCTH IIpOIlecca SJCKTPOJUTHUCCKON JHCCOIMAIMM M PeaKInuid
HOHHOr0 0OMEHA;

—  COCTaBJIATH MMOJTHBIC U COKPAIICHHBIE HOHHBIC YPABHEHUS PEaKI[uu OOMEHa,
—  OIpeAensTh BO3MOKHOCTh IMPOTEKAHUS PeaKuii HOHHOTOOOMEHa;

—  TPOBOJHTH peakmuu, MTOATBEPIKIAIOIIINE KaueCTBEHHBIN COCTaB
Pa3INYHBIX BEIECTB;

—  ONpEeneNsiTh OKUCINTEIb UBOCCTAHOBUTEND;

—  COCTaBJIATh YPAaBHEHMSI OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIXPEAKIIHIA;
— Ha3bIBaTh (PAKTOPHI, BIUIIOIINE Ha CKOPOCTh XUMUYECKOMPEAKIINH;
—  KJIacCH(PHUIMUPOBATH XUMHUYECKUE PEAKIIMH 0 Pa3InYHBIMIIPU3HAKAM;

—  XapakTepu30BaTb B3aHMMOCBS3b MEXIy  COCTaBOM, CTPOCHHEM u
CBOMCTBAMHMHEMETAJIJIOB;

— TPOBOAUTH OMBITBI 1O  MOJIyYEHHIO, coOMpaHUIo U U3YyYCHHUIO
XUMHUYECKHUX CBOMCTB ra3000pa3HbIX BEIIECTB: YIIEKUCIOrO ra3a,aMMHAaKa;

—  pacrmo3HaBaTh OMBITHBIM IIyTE€M I'a3000pa3HbIE BEIIECTBA: YIIEKUCIIbIN ra3 HaMMHUAaK;

—  XapakTepu30BaTb B3aHMMOCBSI3b MEXIy  COCTaBOM, CTPOCHHEM u
CBOMCTBAMHMETAJIJIOB;

— Ha3bIBaTh OPraHMYECKHE BEILECTBA MO UX (hopMyJsie: METaH, 3TaH, THJIEH, METaHOII,
9TaHOJI, INIMLIEPUH, YKCYCHAsl KMCIIOTa, AMUHOYKCYCHASKUCIIOTA,
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CTCApHUHOBAad KUCJIOTA, OJICMHOBAA KHUCJIOTA, TJIFOKO34;

— OLIGHUBAaTh BJIMSIHHME XHMMHUYECKOTO 3arpsi3HEHUs OKpYyXKalolled cpeabl Ha
OpraHU3MYeJIOBEKa;

— TPaMOTHO 00paIaThCs ¢ BEIIECTBAMU B IOBCEAHEBHOIKHU3HI

— OINpeAensATh BO3MOXKHOCTb IPOTEKAHUS PEAKLUl HEKOTOPBbIX NpeICTaBUTENEH
OpPraHUYECKUX BEILECTB C KUCIOPOJOM, BOJAOPOIAOM, METAJIIAMH, OCHOBAHUSMHU,AJIOT€HAMHU.

BbInycKHUK MOJYYUT BO3MOKHOCTH HAYUHUThCS:

— BBIIBUTaTh M MPOBEPATH IKCMEPUMEHTAIBHO THUIOTE3bl O XUMUYECKHUX CBOMCTBaX
BEIIIECTB HA OCHOBE MX COCTaBa M CTPOEHUS, UX CIIOCOOHOCTH BCTYNATh B XUMHUYECKUE PEAKIIUH,
0 XapakTepe U MPOAYKTaX pa3IMYHbIX XUMHUYECKUXPEAKIINIA;

— XapakTepHu30BaTh BELIECTBa IO COCTaBY, CTPOEHUIO U CBOMCTBaM, YCTaHaBIIMBATh
MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U MEXKY JaHHBIMU XapaKTepUCTUKAMUBEIIECTBA;

— COCTaBJIATb MOJIEKYJSIPHBIE UM IIOJIHBIE HOHHBIE YPaBHEHHUS 110 COKpALICHHBIM
MOHHBIMYpPAaBHEHUSIM;

— TPOTHO3UPOBATh CHOCOOHOCTH  BEIIECTBA MPOSBIATH  OKUCIUTENbHBIE  HWIU
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YYETOM CTEIEHEW OKHUCIICHHS AJIEMEHTOB, BXOJAIIUX B €ro
COCTaB;

—  COCTaBJISTh ypaBHEHHUS peaxiui, COOTBETCTBYIOLINX

IOoCICaJ0BATCIBHOCTHU HpeBpaH_IeHI/II\/'I HCOPTaHNYCCKUX BCHICCTB PA3JINYHBIX KJIIACCOB;

—  BBIIABHUIraTh U IPOBEPATH 3KCIEPUMEHTAIbHO IMIIOTE3bI O PE3yJbTaTaX BO3AEHCTBUS
pa3nuYHbIX (PAKTOPOB HA U3MEHEHUE CKOPOCTH XMMHUYECKON peakIuy;

—  HCHOJB30BaTh MPUOOPETEHHBIE 3HAHUS ISl SKOJIOTMYECKH TPAaMOTHOTO MOBE/ICHUS B
OKpYy>Karollencpee;

- HUCIIOJIB30BAaTh HpHOGpeTeHHBIG KIIFOYCBBIC  KOMIICTCHLWHW IIPU  BBINIOJHCHUUA
IMPOCKTOB U y‘le6HO-I/ICCJI€,HOBaTeJII>CKI/IX 3a1a4 Mo U3y4YCHUIO CBOI>'ICTB, CHOC060B MOJIYYCHUSA U
pacro3HaBaHUSBEILIECTB;

—  00BEKTHBHO OLICHHUBATH I/IH(bOpMaI_II/I}O 0 BCHICCTBaxX U XUMHUYCCKUX ITPOLECCaX;

— KPUTHYECKH OTHOCHUTHCS K TICEBIOHAy4YHOW WHGOpMANUU, HET00pPOCOBECTHON
peksame B cpeicTBaX MacCOBOMUH(pOpMaLINK;

— OCO3HaBaTb 3HAYCHUC TCOPCTUUYCCKUX 3HAHUA 10 XUMHHU JJIsA HpaKTquCKOﬁ
ACATCIIBHOCTHYCIIOBCKA,

— CO3JaBaTb MOJCIH U CXEMBI JJIA pCIICHUS y‘le6HBIX HITIO3HABAaTCJIIbHBIX
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3a1a4; TIOHMMAaTh HEOOXOJAWMOCTh COONIOACHUS TPEANHCAHWNA, TMpeAaraéMbIX B
MHCTPYKUHUAX O UCIOJIB30BAHUIO JIEKAPCTB, CPEICTB OBITOBON XUMHHU U JP.
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COJAEP)KAHME YYEBHOI'O ITPEJIMETA «XUMMUS»
8 kiacc

Tena u BemectBa. CBOMCTBa BelIECTB. DJTaJOHHBIE ()M3MUECKHUE CBOWMCTBA BEIIECTB.
Martepuansl W MaTepuanoBefeHue. Poilb XMMUM B KH3HU COBPEMEHHOTO OOIIECTBa.
OTHoleHNe 00IIecTBa K XUMHH: XeMO(HITUs U XeMopoOusi.

Metonpl u3ydenusi xumuu. HaOmrogenue. DxcnepumeHnt. MogenupoBanune. Mojenu
MaTepHualbHbIE U 3HAKOBBIE WJIM CUMBOJIbHBIE.

l'azpl. XKunkoctu. TBEpabie BemiecTBa. B3anmHbIE mepexolbl MEXIy arperaTHbIMU
COCTOSIHMSIMH BEIIIECTBA: BO3TOHKA (CyOimMMmarusi) W JecyosuManusi, KOHICHCAIUsS W
WCIapeHue, KpUCcTauin3aus 1 IiaBieHue.

Qdusnueckue sBICHUA. UYHCThIE BEMIECTBA U CMECH. ['OMOreHHBIE M T€TEPOrEHHBIE
cmecu. CMecu ra3000pasHble, Kuakue U TBEpAbIe. CrIocoObI pa3/ieleHust cMeceii: TIeperoHka,
WIH JUCTWUISIMS, OTCTauBaHue, (QUIbTpOBaHWE, KPUCTAUIM3ANMS WIA BbIIApUBAHUE.
Xpomatorpadus. [I[puMmeHeHne 3THX crmocoO0B B 1a00paTOPHOI MpaKTHUKE, HA TIPOU3BOACTBE U
B OBITY.

XUMHUYECKUE HJIEMEHThl. ATOMBI M MOJIEKyJbl. [IpocTeie W cllOXkHBIE BeliecTBa.
Annotponus Ha mnpuMmepe Kuciiopoga. OCHOBHBIE TOJIOKEHUS AaTOMHO - MOJIEKYJSIPHOTO
yueHnus. Monsl. BemecTsa MONIEKYISIPHOIO ¥ HEMOJIEKYJISIPHOTO CTPOCHHUS.

3Haku (CHMBOJIBI) XHMHUYECKHUX O3JIEMEHTOB. MH}opmarus, KOTOpyi0 HECyT 3HAKU
XUMUYECKUX JJIEMEHTOB. OJTHUMOJIOTHS Ha3BAaHUW HEKOTOPBIX XHMHMUYECKHX 3JIEMEHTOB.
[lepuonuueckas tabnuma xuMudeckux snemMentoB . M. MenneneeBa: KOpOTKONEPUOIHBIA U
JUTMHHOTICPUOIHBIN BapuaHThl. [lepuoabl u rpymnmel. ['1aBHas U moO0YHAS MOATPYIIEI, WU A-
u b-rpynnel. OTHOCHUTENIbHASA aTOMHAsl Macca.

Xumunyeckue Gopmyinsl. Unaekcel u kosddunueHTsl. OTHOCUTENbHAS MOJIEKYIsIpHAs
Macca. MaccoBast 107151 XMMHUYECKOT0 3JieMeHTa B coeinHeHnu. MHdopmanus, KoTopyro HeCyT
XuMu4eckue popmyIbl.

BanentHocts. CTpykTypHble (opMynbl. XUMHYECKHE 3JIEMEHTBl C IOCTOSHHOW H
MEPEeMEHHON BaJICHTHOCTHIO. BbiBoA opmynsl coenuHeHus Mo BaleHTHOCTH. OmperneneHue
BaJICHTHOCTH XUMHYECKOro »dJeMeHTa 1o ¢opmyne BemiectBa. CocTaBlieHHE Ha3BaHUM
COCIMHEHHM, COCTOAIIMX U3 [JBYX XUMHUYECKHUX DJIEMEHTOB, [0 BAJCHTHOCTU. 3aKOH
ITOCTOSTHCTBACOCTABABEIECTB.

Xumuueckue peakuuu. PeareHTbl M mpoAyKTel peakuuu. lIpu3Haku XUMHUYECKHX
peakuuii. YciaoBua UX MPOTEKaHUs W MpeKpamieHus. Peakuuu ropeHusi. IK30TEPMUUYECKUE U
SHIOTEPMHUUYECKHUE PEAKIUU.

3aKOH COXpaHEHUsl MacChl BeHIeCTB. XuUMHUYecKkue ypaBHeHus. CocTaBieHHE
XUMUYECKHUX ypaBHeHUH. NH(popManus, KOTOpYIO HECET XUMHUYECKOE ypaBHEHHE.

Krnaccudukanus XuMUYECKHX PEaKIUi MO0 COCTaBy M YHUCIY PEareHTOB U MPOYKTOB.
Tunbel xuMudeckux peakuuil. Peakumuu coenuHeHMs, pa3ioXeHUs, 3aMelleHHs M OOMEHa.
KaranuzaTopsl 1 karanus.

JlabGopaTopHbie ONBITHI
1. O3HakomileHHE ¢ KOJUIEKIMEN Tab0PaTOPHOM MOCY/IbL.
2. TIposepka npubOpa st OTYUIEHHUS Ta30B HA TEPMETHYHOCT.
3. O3HaKOMIICHHE C MUHEpAIaMH, 00pPa3yIOIIUMHU IPAHHT.
4. TIpuroToBJieHHE TETEPOTEHHON CMECH TTIOPOIIKOB CEPHI U JKejle3a U UX pas/eiicHHe.

5. BzaumoeicTBIE pacTBOPOB XJIOPUIOB HOZMIOB Kallus C pacTBOPOMHUTpATa cepedpa.



6. Ionyuenne ruapoxcuaa Meau(Il) u ero B3auMoieicTBIE C CEPHOM KUCIOTOI.

7. B3aumopeiicTBIE pacTBOpa COIBI C KUCIOTOI.

8. IlpoBepka 3aKOHA COXpAaHEHHs MacChl BEIIECTB HAa MPUMEPE B3aUMOJICHUCTBHS INEIOUH U
KHUCJIOTHI.

9. TIpoBepka 3aKOHa COXpaHEHHS MacChl BEIIECTB Ha NPUMEPE B3aMMOIEHCTBHUS LIEIOUU W
cosmm xkenesa (I11).

10. Pasnosxenue mepokcuia BOJOPOIa ¢ TIOMOIIBIO okcuaa Mapraumna (IV).

11. 3amemnienue xene3oM MeAH B MEIHOM KYIIOPOCE.

[IpakTrueckue paboThI

1. 3HAaKOMCTBO C J1abopaTopHbIM oOopynoBaHueM. [IpaBuia TeXHHUKH OE30MACHOCTHU TPHU
pabote B kabuHeTe XuMuH. HexkoTopbie BUABI padoT.

2. AHanu3 1moyssl

3.

Baxwneimme OpeACTAaBUTCIIU HCOPTaHNYCCKHUX BEIICCTB. KonnaecTBeHHBIE OTHOIIICHUS B XUMHUH

CocraB Bo3nyxa. [lonsTie 06 00bEMHOM /10716 KOMIIOHEHTA MPUPOTHON Ta30BOM cMecH
— Bo3nyxa. Pacuér o0béMa KOMIIOHEHTAa Ta30BOM CMECH IO €ro O0BEMHOH jo0Jie U
HA000pOT.

Kucnopoa. Ozon. Ilomyuenme xucnopona. CoOupaHue M paclo3HaBaHHE KHCIOPOA.
XUMUYECKUE CBOMCTBA KUCIOPOAA: B3aUMOAEHCTBUE C METAIIAMH, HEMETAIJIAMU U CII0KHBIMU
BeuiecTBamu. [Ipumenenne kuciaopona. KpyroBopor kuciopoza B Ipupose.

Oxcunapl. OOpa3oBaHue Ha3BaHMH OKcHUIOB N0 uX (opmynam. CoctaBieHue ¢opmyin
OKCHJOB IO MX Ha3BaHWAM. lIperncraBurenn OKCHIOB: BOAA M YIJIEKHCIBIM Ta3, HETall€Has
U3BECTb.

Bonopon B npupoge. @uznyeckrue U XMMHUYECKHE CBOMCTBA BOJIOPOJIA, €T0 IMOJY4YEHUE U
IIPUMEHEHUE.

Kucnotsl, ux cocraB u knaccupukanus. Maaukaropel. Tabnuma pacTBOPUMOCTH.
ConsiHas U cepHasi KMCJIOThI, UX CBOMCTBA U IPUMEHEHUE.

Comu, ux cocraB M Ha3BaHus. PactBopumocth coneil B BoxellperncraBurenu conei:
XJIOpU/1 HAaTpusl, KapOoHAT HATpus, pocdar KaabLus.

[Tocrosiunass ABoraapo. KomuuectBo BemiectBa. Mousib. Mousipuasi Macca. KpatHbie
€UHULBI U3MEPEHUsI KOJIMYECTBA BEIIECTBA — MWIUIMMOJb U KHJIOMOJIb, MUJIJIUMOJIAPHAsA U
KWJIOMOJISIPHAsI MacChl BEILIECTBA.

Pacuérel ¢ MCIONB30BaHWEM MOHATHNA «KOJMYECTBO BEUIECTBA», «MOJISIPHAs Maccay,
«IOCTOsIHHAsE ABOTaJpo».

3akon ABoraapo. MossipHbIii 006EM ra3000pa3HbIX BemiecTB. OTHOCUTENbHAS TIIOTHOCTh
OJIHOTO Ta3aro Apyromy.

KpaTHpie eawHWIBI W3MEPEHUST — MIUIUMOJSPHBIAN ¥ KHJIOMOJSPHBIH 0O0BEMbI
ra3000pa3HBIX BEIIECTB.

Pacuérel ¢ MCIONB30BaHWEM IMOHATHN «KOJIMYECTBO BEUIECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBII 00bEM ra30By, «IIOCTOSIHHASI ABOTaIpo».

Pacuérel ¢ MCIONB30BaHWEM IMOHATUN «KOJIMYECTBO BEUIECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBIN 00BEM Ta30B», «IUCIIO ABOTAIPOY.

T'uapocdepa. Kpyrosopot Boasl B ipupoje. Puznyeckre 1 XUMHUUECKUE CBOWCTBA BOJIBL:
B3aMMO/JICUCTBUE C OKCUIAMHU.

OcHoBaHMsl, UX cocTaB. PacTBOpuMOCTb OCHOBaHMII B Boje. l3MeHeHue OKpacku
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WHAMKATOPOB B Iejo4yHOU cpene. IlpencraBurenu mienoueld: TMIPOKCHIbI HATPHUS, Kalus U
KaJIbIUS.

PactBopuTens u pactBopéHHOe BemecTBO. PactBopel. PactBopenue. ['maparsl. MaccoBas
JI0JIs. PAaCTBOPEHHOTO BemiecTBa. Pacy€rbl, CBsI3aHHBIE C MCIOJIb30BAaHUEM IOHSATHUS «MaccoBas
JIOJISI PACTBOPEHHOTO BELIECTBAY.

JlaGopaTOopHBIE OTIBITHI
12.  TlomMyTHeHHE U3BECTKOBOM BOJBI IPU MPOITYCKAHMHU YIIIEKHUCIIOTO Tasa.
13. Tlonyuenue BOmOpoaa B3aUMOJEHCTBHEM [IMHKA M COJITHOM KUCIOTEIL.
14. Pacno3snaBaHue KHCIIOT HHIUKATOPAMHU.
15. H3meHeHMe OKpacky MHAUKATOPOB B LIEJIOUHOM Cpele.
16. Osmakomienue ¢ mpemapataMd AOMAIHEW WM IIKOJLHOM anNTe€YKh — pPacTBOPAMU
NepoKCcHUa BOJAOPO/Ia, CHUPTOBOM HACTOMKH MOJIa M HAIIATBIPHOTO CIIUPTA.
[IpakTuueckue paboThI
4. TlonyueHue, COOMPAHUE ¥ PACIIO3HABAHUE KUCIOPOJIA.
5. Tlonydenwne, cOOMpaHKUEN PaCIIO3HABAHHUE BOIOPO/IA.

6. IIpurorosieHUe pacTBOPOB COJIEN C UX 3aJAHHON MACCOBOM I0JIEH.
OCHOBHBIE KJIaCChl HCOPTAHMYECKUX COeIMHEeHUI

O06oOmenne cBeneHUd 00 OKcuaax, WX KilacCH(UKAWU, HA3BaHUAX U
cBoricTBax. CriocoObI MOIyYeHUST OKCHIOB.

OcHoBaHus, UX Kiaccu(UKaIus, Ha3BaHUS U CBOMCTBA. B3amMmojelcTBHE C KHCIOTaMU,
KHCIIOTHBIMH OKCHJAMHU M COJIsIMH. Pa3nokeHwe HepacTBOPUMBIX OCHOBaHHH. CrmocoObl
MOJTy4YEHHUS] OCHOBAHU.

Kucnotel, ux kmaccuduxanus u HazBanus. OOIHE XUMUYECKUE CBOMCTBA KHUCIOT.
B3aumoneiicTBue KHUCIOT ¢ MeTallaMU. OJEKTPOXMUMHUYECKUN psj] HaNpsHKEHUM METauIoB.
BzaumogneiicTBue KUCIOT ¢ OKCHIAMU METaJIOB.

B3anMoaencTere KUciaoT ¢ OCHOBAHMSIMU — pEaKLusl HeUTpanu3auuy. B3aumoaencTeue KucioT
c COJISIMH. [Tonyuenne GECKUCTOPOTHBIX
1 KHCJIOPOJCOAEPKAIINX KUCITOT.

Comu, ux Kiaccupukamuss W CBOWCTBA. BzammonelcTBue cojell C  MeTalaMu,
0COOEHHOCTH ITHX peakiuidi. BzanMmoeicTBre coseit ¢ comsiMu.

l'enetnueckue psapl Metaia M HeMeramwia. ['eHeTHdeckass CBsi3b MEX]y KiaccaMu
HEOPTraHWYECKHUX BEIECTB.

JlaGopaTOpHBIE OTIBITHI

17. B3aumoelicTBUE OKCHIA KATIbIHUS C BOJOM.

18. IMomyTHEHNE N3BECTKOBOM BOIBI.

19. Peakius neliTpanu3anum.

20. Monyuenune ruapoxcugameni(Il) u ero B3auMoaeiicTBHE ¢ KUCIOTOIA.
21. Pasnoxenue ruapokcuaa meau(1l) mpu HarpeBanuu.

22 . B3auMmoieiicTBHE KUCIOT C METaUIaMHu.

23. B3aumoieiicTBHE KUCTIOT C COJISIMHU.

24. O3HaKOMIIEHHE ¢ KOJUIEKLIUEH CONEH.

25. Bzaumoneiictue cynbdara meau(Il) ¢ sxene3om.

26. BzaumoelicTBHE coseil C COMSIMHU.
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277. Tenernueckast CBS3b HA MIPUMEPE COCTMHCHHMN MEJIH.
[IpakTrueckue paboThI
7. PemieHue 3KCIICPUMEHTATBHBIX 33/1a4.

[lepuonnueckuii 3akoH u [leproanyueckas cucTeMa XUMUYECKUX SJIEMEHTOB
. Y. MenneneeBau CTpOEHHE aTOMa

EcTtecTBeHHbBIE CEMENCTBA XUMUYECKHUX 3JIEMEHTOB: IIEIOYHbIEU HIEJI0OYHO3EMETTBbHBIE

METaJlJIbl, TaJlOTeHBbI, WHEPTHhIE (Omaropomnspie) razbl. AmdorepHOCTh. AMGBOTEpHBIC

OKCHUJIbI U TUAPOKCHIbI. KOMITIEKCHBIE COJIH.

Otkpeitue JI. WM. MengeneeBbim llepuoanueckoro 3akoHa M CO3JAaHUE UM
[lepnonnueckol CHCTEMBI XUMUYECKHX JJIEMEHTOB.

AToMBI Kak (hopMa CyIIECTBOBAHMSI XUMHUYECKHX 3JIeMEHTOB. OCHOBHbBIE CBEICHHUS O
cTpoeHnu aToMmoB. JlokazaTenbCcTBa CIIOKHOCTH CTpoeHuss atomoB. OmbiTel Peszepdopma.
[InaneTapHas MOJIE€TIb CTPOCHHS aTOMA.

CocraB aTOMHBIX siiep: TMPOTOHBI, HEUTpoHbl. OTHOCHUTENbHAs aTOMHAas Macca.
B3anmoCBA3b NOHATUI «IIPOTOHY», KHEUTPOH», KOTHOCUTEIIbHAS AaTOMHASI MacCay.

Mukpomup. DnekTpoHbl. CTpoeHHE »3IIEKTPOHHBIX YPOBHEH aTOMOB XUMHUYECKHX
snemeHToB NeNe 1-20. TToHsiTHE O 3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE.

N3otonbl. Ousnueckuii cMmbici cuMBOIUKHN [lepuoanueckoit cucrembl. CoBpeMeHHas
dbopmynupoBka Ilepuognyeckoro 3akona. V3MEHEHHS CBOMCTB 3JEMEHTOB B MEPUOAAX H
rpynnax, Kak (pyHKIHs CTPOEHUS 3JIEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepucTUKa 3JIEMEHTA-METala M JJEMEHTa-HEMETaula 0 MX MOJOKEHHIO B
[Tepuonnueckoit cucreme xumuueckux 3yemeHToB J1. 1. Menneneena.

JemMoHncTpanuu
* Pazmuunbie hopMbI TAOIHI] TEPUOTUIECKON CHCTEMBI.
*  MogpenupoBanue noctpoenus [lepuoguyeckoii cucremsl 1. 1. Menneneena.
* Mopaenu aTOMOB XMMHUYECKUX 3JIEMEHTOB.
* Mojaenu aTOMOB 3JIEMEHTOB 1—3-r0 nepuoaoB
JlabopaTopHble ONBITHI.
28. TMonyyenue aM(pOTEPHOTO THAPOKCHIA U UCCIIENOBAHUE ETO CBONCTB.

Xumuueckas cBs3b. OKHCIUTENLHO-BOCCTAHOBUTEILHBIC pcaknuu

Nonnas xumuyeckasi cBsi3b. MOHBI, 00pa3oBaHHBIE aTOMaMU METAIJIOB U HEMETAJLIOB.
CxeMbl 00pa3oBaHUsI MOHHOM CBSI3U Il OMHAPHBIX coeAuHEeHUN. OHHBIE KPUCTANIMUECKHE
peméTky U PU3NUECKHEe CBOMCTBA BEIIECTB ¢ ATUM THUIOM peméTok. [lonsatue o popmynbHOI
€IMHULE BEUIECTBA.

KoBanentHas xumuueckass CBsI3b. OJIEKTPOHHBIE U  CTPYKTYpHbIE (OPMYJIBL.
KoBanentnast HemomsipHast cBsi3b. CxeMbl 00pa3oBaHUS KOBAJCHTHOW CBSI3W ISl OMHAPHBIX
COCIMHEHUM. MOJIEKYISIpHBIE U aTOMHBIE KPUCTAJUIMYECKUE PEIIETKH, U CBOKWCTBA BEILECTB C
9TUM THUIIOM PEIIETOK.

DNEeKTPOOTPULIATENBHOCTh. PAn anexkTpooTpuuaTenbHocTH. KoBaneHTHas mosspHas
xumMudeckas cBs3b. Jlumosnb. CxeMbl 00pa3oBaHHMS KOBAJICHTHOW TOJSPHOM CBS3H IS
OMHApHBIX coeluHEeHUN. MoJeKyaspHble U aTOMHbIE KPUCTAJNTMYECKHe PEHIETKH, CBOMCTBA
BEILIECTB C ’TUM THUIIOM PEIIETOK.

Meramueckass XUMUYECKas CBS3b szMeTananeCKaﬂ KpUCTAJUIMYECKAsT PEnIETKA.



CBoiicTBa BEUIECTB C 3TUM TUIIOM PEIIETOK. EnrHas nmpupoaa XMMUYECKUX CBS3EH.

Crenenb okucieHus. CpaBHEHUE CTENEHUM OKHUCICHHMS W BajleHTHOCTH. [lpaBuia
pacuéra CTereHe OKUCICHHS TI0 popMysiaM XUMUYECKUX COCTMHCHHM.

OKHCIHTENbHO-BOCCTAHOBUTEbHBIC peakiiuu. OnpeneneHne CTereHel OKUCICHHS IS
AJIEMEHTOB, OOpPa3yIOIIUX BEIIeCTBA pa3HBIX KIaccoB. PeaknmuuuoHHOro oOMeHa WU
OKHUCJIIUTCIBbHO-BOCCTAHOBUTCIIbHBIC peaKI_II/II/I. OKI/ICHI/ITCHB 1 BOCCTAHOBUTCIIb, OKHCJIICHUC U
BOCCTAHOBJICHHUC. COCTaBHeHI/IC ypaBHeHI/Iﬁ OKI/ICJII/ITGJIBHO-BOCCTaHOBI/ITeJIBHI:IXpeaKI_II/Iﬁ
METOJIOM 3JIEKTPOHHOTO OanaHca.

9 kacc
[ToBTOpeHme n 0000IIEHNE CBEICHUH 10 KypCy 8 Kiacca

bunapusie coegmHeHms. OKCHUABI  coleOOpa3yrolMe U HECOIeoOpasyIolue.
I'anpoxcunbl: ocHOBaHwMs, aM(OTepHBIE, KUCTOTH. CpeTHue, KICIbIe, OCHOBHBIE COJIH.

OO6oOmieHne cBeOeHMH O XUMHUYECKMX peakiusax. Kraccudukanus XuMHUECKuX
peakiuii Mo pa3IuYHBIM OCHOBAHHSM: COCTaBY W YHCIY PEarupyromux U 00pa3yrONIHXCs
BEIIECTB, TEIJIOBOMY 3(PeKTy, HAPABICHUIO, N3MEHEHUIO CTETIEHEN OKHCIIEHUS JIEMEHTOB,
00pa3yoIuX pearupyromire BeuecTna, (pase, UCIoIb30BaHUIO KaTallu3aTopa.

[TonsiTHE O CKOPOCTH XMMHUYECKOW peakuuu. PakTopbl, BIUSIOMIME HA CKOPOCTH
XUMHUYECKUX peaklui: MpUpoJa pearupyroux BeHIecTB, MX KOHIIEHTpalus, TeMIepaTrypa,
IIOLIa/1b COMPUKOCHOBEHUS, HalMuKe Kataiu3aTopa. Karamus.

JlaGopaTOpHBIE OTIBITHI

B3anmoneiicTBue aMMuaka U XJ0pOBOJIOPOA.

Peakuus HelTpanuzanuu.

Ha6mronenue TernoBoro adexra peakuy HeuTpaau3arim.
B3aumogeiicTBue cepHoit Kuciothl ¢ okcuaom menu (11).

PasnoskeHne nepokcuia BoI0po/ia ¢ IMOMOIIBIO KaTalia3bl KapTodens

SR e

3aBHUCHMOCTh CKOPOCTH XUMHYECKOW PEaKIMH OT MPUPOABl PEarHpYIONINX BEIIECTB Ha
pUMepe B3aUMOJICHCTBUS PAaCTBOPOB THOCYJIb(aTa HATpUs U XJopuaa 6apus, THOCYIb(darTa
HATPUS U COJISTHOW KHCIIOTHI.

7. 3aBUCHMOCTH CKOPOCTH XHMHYECKOM pEaKkmud OT MPUPOABl METAIOB MPH HX
B3aWMOJICVCTBUH C COJITHON KHUCIIOTOM.

8. 3aBHCHMOCTH CKOPOCTH XMMHYECKON PEaKIMU OT MPUPObI KUCIOT MPU B3aUMOJICHCTBUM
UX C KEJIC30M.

9. 3aBHCHMOCTBH CKOPOCTH XUMUUYECKON PEAKIIUM OT TEMIIEPATYPHL.

10.  3aBHCHMOCTBH CKOPOCTH XUMHUYECKON PEAKIIUM OT KOHIIEHTPALUH.

11. 3aBuCMMOCTH CKOPOCTM XHMHYECKOM pEaKIMd OT IUIOIAJH  CONPHKOCHOBEHHS
pearupyoInx BEIIecTB.

12.  3aBHCHMOCTH CKOPOCTH XMMHYECKON PEaKIUK OT KaTaau3aTopa.
XHMMHYECKHE PEAKIIUH B PACTBOPAX JIEKTPOIUTOB

[TonsiTie 00 SIEKTPOJUTUUECKOW JTUCCOIMAIMU. OJEKTPOJUTHl U  HEIICKTPOIUTHI.
MexaHu3M JHUCCOIMANMMA  DJEKTPOJIMTOB C Pa3IM4YHBIM  XxapakTtepoMm cBsizu. CTeneHb
AJIEKTPOJIUTUYECKON Jucconraui. CUIIbHBIE U CITa0bIe SJICKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUS TEOPHH DJICKTPOJIUTHYECKON aucconmanuu. Kraccudukarus
MOHOB U UX CBOWCTBa. KMCIIOTBI, OCHOBaHUS M COJIM KaK AJIEKTpOiuThL. UX Kiaccupukanus u
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JUCCOLUALNSA.

OO0mue XUMHUYECKHE CBOMCTBA  KHCJIOT: HW3MEHEHHE OKpacKh HHIUKaTOPOB,
B3aUMOJICMCTBUE € METAJIaMH, OKCHJIAaMH M THAPOKCHJIAMH METAJNIOB U  COJSIMHU.
MonekynspHble 1 HOHHBIE (ITOJIHbIE U COKPAILIEHHBIE) YPaBHEHUS PEaKIIU.

XHWMHWYECKUN CMBICI COKPAIIEHHBIX YPAaBHEHHUU. YCIIOBHUS IPOTEKAHUS PEAKLUNA MEKIY
AJIEKTPOJUTAMHU J10 KOHIIA. Psii akTHBHOCTH METaIOB.

OOmue XUMHUYECKHE CBOMCTBA IIEIOYEH: B3aMMOIEHCTBHE C KHCIOTAMH, OKCHIAMU
HEMETAUIoB, coisMu. OOmmMe XWUMHYECKHe CBOWCTBA HEPACTBOPHMBIX  OCHOBAaHUI:
B3aUMOJICVCTBUE C KUCIOTAMM, PA3JIOKEHUE IIPU HArPEBAHUU.

OO0mue XMMHYECKHE CBOMCTBA CPEIHHX COJICH: B3aWMOJICHCTBHE C KHCJIOTaMH,
1ieJI09aMu, COJISIMU U MeTajulaMu. B3anmoelicTBre KUCIBIX COJIEH CO IIEIOYaAMH.

['unponms, kak OOMEHHOE B3aMMOJICUCTBHE CoJiel ¢ BOAOW. ['MApONM3 colM CHIBHOTO
OCHOBaHUs U c1aboil KUCIOTHL. ['uaponu3 conu cinaboro OCHOBaHUS M CMIIbHOM kucaoThl. llkana
pH.

CBolicTBa KHCIOT, OCHOBAaHUI, OKCHJIOB M COJIEH B CBETE TEOPHUM DBJIEKTPOIUTHUUYECKOM
JUCCOIMAIIMU U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA.

JlabGopaTopHBIE OIBITHI.

13. Iucconmnanus ciaObix JIEKTPOIUTOB HA IPUMEPE YKCYCHOM KUCIIOTHL.

14. i3menenne okpacku HHANKATOPOB B KUCIOTHOM cpe/ie.

15.  Peakius HeliTpanu3anuu pacTBOpa METOYH Pa3INYHBIMA KUCIOTAMH.

16.  Tlonyuenue ruapoxcuna meau (I1).u ero B3auMoaelCTBUE ¢ Pa3IMYHBIMU KMCIOTAMH.
17. B3aumoelicTBre CUIBHBLIX KUCIOT ¢ okcuaoM Meau (II).

18-20. BzaumopeiicTBuE KUCIIOT C METAJIJIAMHU.

21. KauectBeHHast peakifysi Ha KapOOHAT-HOH.

22. IonyueHue CTyaHs KPEMHHEBON KHCIIOTHI.

23. KauecTBeHHast peaKiysi Ha XJIOPHUL - MU CYJIb(aT-HOHbI

24. 3smeHeHne OKpacky MHANKATOPOB B LIEJIOYHOM Cpeje.

25. B3aumoeiicTBHE MIEN0UEH C YIIIEKUCIBIM Ta30M.

26. KauecTBeHHas peakiys Ha KATHOH aMMOHHUSI.

27. Ionyuenune ruapoxcuna meau (IT) u ero pasnoxenue.

28. B3aumoseiictBre KapOOHATOB ¢ KHCJIOTAMH.

29. Tonyuenune ruapoxcuna xeneza(Ill).

30. BzaumozeiicTre xese3a ¢ pactBopoM cyibhara meau (I1)

[IpakTrueckue paboThI

1. CsoiicTBa KHCIOT, OCHOBaHMH, OKCHUIOB M COJE€d B CBETE TEOPHHU
ANEKTPOIUTUYECKON AUCCOLUALIMHI U OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI

Hewmeranbl U ux coeTMHEHUS

CrpoeHue aroMoB HEMETAJUIOB M uX mnojoxeHue B Ilepmoamueckoit cucrteme. Psn
3JEKTPOOTPULATENBHOCTH. KpHcTamnnueckue pemeTku HEMETAIOB — MPOCTBIX BEIIECTB.
Annorponus u e€ npuynHbl. Ou3nyeckue cBoMcTBa HeMeTauoB. OOIMe XUMUYECKHE CBOMCTBA
HEMETAJUIOB: OKUCIIMTENIbHBIE U BOCCTAHOBUTEIBHBIE.

["asiorensl, cTpoeHHME MX aTOMOB M MOJIEKyJl. DPU3HYECKME U XUMHUYECKHE CBOMICTBA
rajioreHoB. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB raJJOT€HOB B 3aBUCUMOCTH OT UX TMOJIOKEHUS B
[leproguueckoii cucreme. HaxokieHue rajoreHoB B IPHUPOJE U UX NOJydyeHHUE. 3HAYECHUE U

MPUMCHCHUEC TaJIOTCHOB.
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["amoreHOBOJOPO/IbI M COOTBETCTBYIOIIME WM KHCJOTBHI: IJIABUKOBas, COJsHad,
OpomMoBOJIOpOIHAs, HOAOBOAOpoaHas. [amorenunpl. KauecTBeHHBIE peakIMM Ha TaJOTE€HU-
noHbl. [IpuMeHenne coeAMHEHNH TaJIOTeHOB U UX OWOJIOrHYecKas poJb.

OO6mas xapakrepuctuka 37meMeHTOB VIA-rpynmel. Cepa B mpupone W e€ IMoJydeHHue.
AnnoTponHele MOTUGHUKAIMU CEpbl M HMX CBOMCTBA. XUMHUYECKHME CBOHCTBa cepbl M €€
IIPUMEHEHHUE.

CepoBo1OpOJI: CTPOCHHUE MOJICKYJIbI, (PU3MUECKUE U XMMUYECKHE CBOIMCTBA, MMOTyYeHHE U
3Hayenue. CepoBogopoanas kuciaota. Cynbhuasl 1 ux 3HadyeHue. JIroMuHODOpHI.

Oxkcua cepsol (IV), cepauctas kuciota, cynbhuThl. KauecTBeHHas peakuus Ha Cyab(UT-
HOH.

Okcun cepol (VI), cepnas kucnora, cymbdarel. Kpucramnoruaparel. KadecrBeHHas
peakius Ha CyJab(aT-HoH.

CepHast KUCIIOTa - CWIIBHBIN 31eKTposuT. CBOMCTBa pa30aBICHHON CEPHOM KUCIIOTHI, KaK
TUIMYHOU KHUCIIOTHI: B3aMMOJCHUCTBHE C METaJJIaMH, OCHOBHBIMH M aM(pOTEPHBIMH OKCHJIIAMH,
OCHOBAaHMSAMHU M aM(pOTEPHBIMH THAPOKCHAAaMH, coisiMu. KadecTBeHHast peakuus Ha cynabgat-
WOH.

OOmrast xapakTepUCTHKA 3JEMEHTOB VA-rpynmbl. A30T, CTPOCHHE aToMa U MOJIEKYIIbI.
®u3nyeckue M XUMHYECKHE CBOMCTBA M NPUMEHEHHE a3oTa. A30T B NPHUPOJIE U €ro
OuoJsiornueckas poJb.

AMMHaK, CTPOCHHE MOJICKYJIBI U (pr3UUecKre CBOMCTBA. AMMHAaYHas BO/IA, HAIIATHIPHBIN
CIUPT, TUApPAT aMMHaka. JOHOPHO -aKIENTOPHBIH MEeXaHU3M OOpa30BaHMsI KaTHOHA aMMOHHMSL.
BoccranoButenpHble cBoiicTBa ammuaka. Coiau aMMOHMSI M UX NIpuMeHeHue. KadecTBeHHas
peakiys Ha KaTUOH aMMOHWUSI.

Oxkcuapl a30Ta: HECOJIEOOPa3yIIMe W KUCIOTHBIC. A30THCTas KUCJIOTAa U HUTPHTEHIL.
A30THas KUCJI0Ta, €€ MoJIlydeHne u cBoiictBa. Hutpartsl.

®docdop, crpoerune atoma u ammtorponus. Dochunel. Dochun. Okcua docdopa(V) u
oprodochopnas kucnota. Docdarel. Dochopubie ynodpenus. HCEKTUITUIBI.

OO6mas xapaktepucTtuka 3JeMeHTOB [V A-rpynmbl: 0COOCHHOCTH CTPOCHHSI aTOMOB,
MPOCTHIX BEIIECTB U COCIMHEHUIN B 3aBUCMMOCTH OT IOJIOKEHMsI 3JeMeHTOB B [lepuoanueckoit
cucreMe. Yriaepod. AnoTporHsle Moaudukanuu: anmas, rpadut. AMOpQHBII yriepoa u ero
copTa: caxa, aKTUBUPOBAHHbBIN yromb. AzcopOrus. XWMHYECKHE CBOWCTBA YIIIEpOAaA.
Kokcoxummuueckoe mpou3BOICTBO U ero mpoaykius. Kapousl.

Okcua yruepoaa(ll): crpoeHwe MOJIEKybl, MOJy4eHHE U €ro cBoictBa. Okcun
yraepona(IV): crpoeHne MoJIeKysibl, MOJyYeHHWE W €ro CBOWCTBAa. YrosbHas kuciota. Conm
YTOJIbHOM KUCJIOTHI: KapOOHATHI U TUAPOKapOOHAThl. TeXHUUecKas 1 MUILEeBas Co/a.

Heopranunueckue M OpraHM4ecKHE BEHIECTBA. YTJIEBOAOPOAbl. XHUMHUYECKOE CTPOCHHE
OpPraHMYECKUX BEIIECTB, KaK MOPSI0K COETMHEHUS aTOMOB B MOJIEKYJIE TI0 BaJICHTHOCTH.

MertaHn, 3TaH, KaKk IpeaebHbIE YIIIEBOAOPOAbl. DTUIEH U allETUIIEH, KaK HEIlpeleIbHbIE
(HeHachIlIeHHBIE) yrieBoxoponasl. [opeHue yrieBomoponoB. KauecTBeHHBIE peakUUU Ha
HENPEIENbHbIE COCUHEHMUS.

OTWIOBBIA CHHUPT, €ro TMOJIyueHHe, MpUMEHEHHEe U (PHU3HOIOTUYEecKoe JAEUCTBHE.
TpéxaToMHbIil ciupT raunepuH. KadecTBeHHas peakiys Ha MHOTOAaTOMHBIE CIIUPTHI. YKCYCHAs -
MPEJICTaBUTEIND Kilacca KapOOHOBBIX KHUCIIOT.

Kpemuuii, ctpoenne ero atoma u coiictBa. Kpemuuii B pupojae. CHIMIMABI U CUJIAH.
Oxkcua kpemuausi(1Y). KpemaueBas kuciora u e€ comu.

[IpousBoacTBO cTekina u uemeHTa. [IpoAyKuusi CHIMKATHOW MPOMBIIUIEHHOCTH:

ONITUYECKOE BOJIOKHO, KepaMuka, papdop, dasHc.
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OnTryeckoe BOJIOKHO.

Hemerannsl B mpupozpe. @DpakipoHHass NEperoHka >KHUIKOTO BO3JyXa Kak CI0co0
NOJY4YEeHUs1 KHUCIIOpoJa, a3oTa, aproHa. llomyuenue ¢ocdopa, kpemHus, xJjopa, Hoja.
DIIEKTPOJIN3 PACTBOPOB.

IlonyueHue CepHOM KHCIOTBI: CBIPbE, XUMHU3M, TEXHOJIOTMYECKAass CXEMa, METOJ
KHUIISIIETO CJI0s, MPUHIUIIBI TEINI00OMEHa, MPOTUBOTOKA M UPKYJsAuu. Oneym. [IponsBoacTso
aMMHaKa: ChIpbE, XUMHU3M, TEXHOJIOTMUYECKAs CXEMA.

JlaGopaTopHbI€ OTBITHI

31. Pacno3znaBaHue rajaoreHua-uoHOB.

32. KauecTBeHHbIE PEAKIUHU HA CYIb(aT-HOHBI.

33. KauecTBeHHas peakiius Ha KATHOH aMMOHUSL.

34. XuMudeckre CBOMCTBA a30THOM KUCIIOTHI, KK JICKTPOJIHTA.
35. KauecTBennnle peakuuu Ha pocdar-noH.

36. ITony4enue ¥ CBOMCTBAYTOIBHOM KHCIIOTEL.

37. KauecTBeHHas peaknus Ha KapOOHAT-HOH.

38. IpomyckaHue yrIIEKUCIIOro rasa Yepe3 pacTBOP CHIIMKATa HATpPHSL.
IIpakTnyeckue padoTsl

2. V3yueHue CBOMCTB CONSHOMN KUCIOTHI.

3. U3yuenue CBOMCTB CEPHOM KHCIIOTHI.

4. TTony4yenre aMMHaKa ¥ U3y4Y€HHUE €r0 CBONCTB.

5. TlonyuyeHre yriaeKucsaoro ra3a u M3y4eHHe €ro CBOUCTB.
MeTa/ibl M MX COEIUHEHUSI

[Tonoxxenne metaisioB B Ilepumogmyeckoil cucteme xumudeckux siaemeHtoB I, U.
MeHnneneeBa, CTpO€HHME HMX aTOMOB M KPHUCTAJIOB. MeTalmmmyeckas CBSi3b M METAJIMYECKas
KpUCTaJUIM4ecKas: pemérka. Ou3nueckue CBOMCTBA METAJIOB: JJIEKTPO- U TEIJIONPOBOAHOCTD,
OTpakarolas CocoOHOCTh, TNIACTUYHOCTh. CIllIaBbl UEPHBIE U LIBETHBIE.

Mertannel Kak BOCCTAHOBUTENN. OJIEKTPOXMUMMUYECKUMN psi HanpsbkeHui. BzanMmonelictBue
METAJIJIOB ¢ HEMETAJIJIaMH, OKCUJaMH, KUCJIOTAMHU, COJSIMU. AJTFOMUHOTEPMUS.
CrpoeHre aTOMOB M MPOCTBIX BELIECTB MICTOYHBIX METAJIOB. 3aBUCHUMOCTH (PU3UUECKUX U
XUMHUYECKHUX CBOMCTB ILEJIOYHBIX METAJUIOB OT 3apsiioB sAAep UX aToMOB. OKCUABI M THIPOKCHIBI
HIEJIOYHBIX METAJIOB, WX IOJy4YEHUEe, CBOWCTBA, MPUMEHEHHE. BakHelme cOoiau MEeI0YHbIX
METaJIOB, UX 3HAaYEHUE B KUBOW U HEKUBOU NIPUPOJE U B JKU3HU YEJIOBEKA.
CrpoeHue aToMOB M MPOCTBIX BEUIECTB IIEJOYHO3EMENIBbHBIX METAJUIOB. 3aBUCHMOCTh
bu3NYECKUX M XUMUYECKHMX CBONCTB IIEIOYHO3EMENbHBIX METAJUIOB OT 3apsiioB sIep HX
aToMOB. OKCHIIBI M THJIPOKCHUJBI IIETOYHO3EMENBHBIX METAJIOB, UX IIOJIyY€HHE, CBOMCTBA U
npUMEHEeHHe. BakHelme comu MENOYHO - 3€MENbHBIX METAJUIOB, UX 3HAYEHHE B MPUPOJE U
XKHU3HH yesoBeka. KapOoHaThl U THAPOKapOOHATHI KaJIbIHUS.
JXéctkocTh BOABI: BpeMeHHass M mocTostHHas. CrocoObl YCTpaHEHHS BPEMEHHOW >KECTKOCTH.
Criocobbl ycTpaHeHHsT TMOCTOSSHHON KECTKOCTH. MoHMTHI.COeAMHEHHS aIOMUHHS B TPUPOJE.
XuMHUYecKue CBOMCTBAa amoMuHHUA. OCOOCHHOCTM OKCHAA M THUIPOKCHIA ATIOMUHUS Kak
aMmdoTepHBIX coeMHEHUH. BaxxHelmme comu anroMuHus (XJI0pu, cyibdar).
Ocobennoctu cTpoeHHs atoMa xene3a. JKeme3o B mpupoze. Bakueimme pynbl skenesa.
Oxkcunpl u rugpokcuasl skeneza(ll) wu xenesa(Ill). Comum  kenesa(Il) u  xemeza(IIN).
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OO6HapyxeHrne HOHOB KaTHOHOB KeJie3a B pPacTBOpe. 3HAUCHUE COSAMHEHUH Keesa.
Koppo3ust xumuueckass U 3JI€eKTpOXUMHUYECKas. 3alluTa METaUIOB OT KOppo3uu. MeTaibl B
nmpupojie: B cBOOOJHOM BHje W B Bujae coeauHeHuil. [lonarue o Meramryprum. YépHas u
1BeTHas Merauryprus. [lupomeramnyprus, TUIPOMETAIIYPTUs, DJIEKTPOMETaJUIyprusl.
Jlomennslii mpouecc. IlepepaboTka uyryHa B cTajib. DIEKTPOJIU3 PACIUIABOB.

JlaGopaTOopHBIE OTIBITHI

39.B3aumozeiicTre xkene3a ¢ pactBopoM cyibdara meau(Il).

40.TTony4enne U3BECTKOBOM BOJBI U OMBITHI C HEM.

41 .TTonyuenue rugpokcunos xeneza(Il) u (IIT).

42 .KauecTBeHHbIE PEAKIIUU HA KATHOHBI JKEJIE3a
[IpakTrueckue paboThI

6. TlonyueHue XKeCTKOM BOIBI U CIIOCOOBI €€ yCTPaHEHMS.

7. Pemenue SKCIICPUMCHTAJIBHEBIX 3ajJia4 110 TEME «MeTabs.

XuMHUSA U OKPYKAKOIIAs cpeaa

Ctpoenue 3eMiu: AIpo, MaHTHS, 3eMHasi KOpa, UX XUMUYECKU cocTaB. JIutochepa u

e€ xumuueckuili coctaB. Munepansl. Pynbl. Ocampounbie nopoasl. [lone3Hbsie mckomaeMele.
XUMHYECKHUH cocTaB TUAPOChEpbl. XUMUYECKUM COCTaB aTMOC(HEpHI.
VICTOYHMKM XMMHMYECKOTO 3arpsi3HEHHsI OKpyKaromied cpeapl. ['moOanbHble 3KOIOTHYECKUE
npoOJeMbl  YeloBeYeCTBa: MApHUKOBBIA 3((EKT, KHUCIOTHBIE MTOXKAHU, O30HOBBIC JIBIPHI.
MexayHapoIHOE COTPYIHHYECTBO B 00JACTH OXPaHbl OKPYXKAIOWIEH Cpeabl OT XMMUYECKOTO
3arpsi3HEHus. «3eEHas XUMUSD.

JlaGopaTopHbI€ OTBITHI

43. VzyueHue rpaHura.

O0001menne 3HaHNI 0 XHMHUH 32 KYPC OCHOBHOM IIKOJIbI.
IHoaroroBka k OCHOBHOMY rocyAapCcTBEHHOMY IK3aMeHY

CrtpoeHue aToMa B COOTBETCTBHUHU C MOJIOKEHUEM XUMHUYECKOIo 3yieMeHTa B Ileproanueckoit
cucteme. CTpoeHHE BELIECTBA: XUMUYECKAs CBS3b MKPUCTAUIMYECKHE PEIIETKH. 3aBUCUMOCTh
CBOMCTB 00pa30BaHHBIX 3JEMEHTAMHU MPOCTHIX BEUIECTB (METaNIOB, HEMETAJUIOB, OJIArOPOIHBIX
ra3oB) OT IOJIOKEHHUs 3JIeMEeHTOB B Ilepmommueckoit cucteme. THIONOTHS HEOPTaHUUYECKHUX
BEILIECTB, JEJICHNE UX Ha KJIacChl U rpynmnsl. [IpencraBurenu.

[Ipr3Haky W yCIOBUS MPOTEKAHUSI XUMUYECKUX peakiuuil. TUIONOrus XUMUYECKUX PEaKlHil 1o
pa3uyHBIM OCHOBaHUSAM. Peakuun wWoHHOro oOMeHa. OKHCIUTENbHO-BOCCTAHOBHUTEIbHbIC
peakuuu.

XHUMHUYECKHUE  CBOMCTBA  INPOCTBIX  BEIIECTB.  XapakTEepHblE  XMMHUYECKHME  CBOMCTBA
c0JIe00pa3yomuX OKCHAOB, TUAPOKCHIOB (OCHOBAHUH, KUCIOT U aM(OTEPHBIX THAPOKCHIOB),
COJIEH.
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Crpoenue aroma. Ilepuoanuyecknii 3aK0H M NMEePUOAUYECKAS CHCTEMAa XMMHYECKHUX
asemenToB .. MeHaeneeBa

Crpoenue atoma: siApo, PHEpreTudyeckuil ypoeHb. Cocmasg sadpa amoma: RpOmMOHb,
Heumponwvl. H3zomonwl. [lepmonanueckuit 3akon [I.W. Menneneesa. Ilepuonuueckas cucrema
xumuyeckux siemeHToB .M. MenneneeBa. ®Pu3uyecKkuid CMBICT aTOMHOIO (MOPSAKOBOIO)
HOMEpa XMMHYECKOTO D3JEMEHTa, HOMepa TIpYIIbl KW MEepUofa IMEePUOJIUYECKOW CHUCTEMBI.
CtpoeHne HSHEPreTMYEeCKMX YpOBHEM aroMoB mepBbIX 20 XHUMHYECKHX AJIEMEHTOB
nepuoanueckoit cuctembl .M. MenneneeBa. 3aKOHOMEPHOCTH HM3MEHEHUS CBOWCTB aTOMOB
XUMHUYECKHUX JJIEMEHTOB M MX COEJIMHEHHI HAa OCHOBE IOJIOKEHHS B MEPUOJUYECKON CUCTEME
J.. MenneneeBa u ctpoeHus aroma. 3Hauenue [lepuoanueckoro 3akona J[.1. Menneneena.

CrtpoeHue BenecTB. XUMHYECKasi CBSA3b

OnexmpoompuyamenbHoCmy —~ AMoOM0O8 — Xumudeckux — 21emenmos.  KoBaleHTHas
XUMHYECKas CBSI3b: HEMOJSPHASI U MOJsipHasi. [lonamue o 86000pOOHOU C853U U ee GIUSHUU HA
Qusuueckue ceolicmsa eewjecme Ha npumepe 00vi. IoHHasI CBsI3b. MeTamndeckast CBsi3b. 1unvl
KPUCMATIUYECKUX PeuemoK (AmoMHAs, MOJIEKYIAPHAS, UOHHAS, MemAalIuiecKas). 3aeucumocms
Qusuyeckux ceoticms gewyecme om Mmuna KPUCMALIULeCKoupeuemxu.

XuMuYecKuepeakuuu

Ilonamue o ckopocmu xumuyeckou peaxyuu. Daxkmopwvl, GIUAOWUE HA CKOPOCHb
xumuueckou peakyuu. Ilowsmue o kamanuzamope. Kiaccudukamus XUMHUYECKHX PEAKIUHA 10
pPa3IMYHBIM TPHU3HAKaM: YHUCIY UM COCTaBY HMCXOJHBIX M TMOJYYEHHBIX BEIIECTB; M3MEHEHUIO
CTENEHEN OKUCJIEHUS! aTOMOB XMMHYECKUX 3JIEMEHTOB; MOTJIOIIEHNIO WU BBIICJICHUIO SHEPTUH.
DJIEKTPOJIUTUYECKAST JTUCCOLMAM. OJICKTPOJUTHI W HEANeKTpoauThl. Moubl. KaTuousl u
aHWOHBI. Peakniuun HWOHHOTO OOMeHa. YCIOBHS TIPOTEKaHUS peakIWid HOHHOTO OOMEHa.
DJIEKTPOJIUTUYECKAST TUCCOLIMALMS  KHUCJIOT, Ienodyed u cosel. CTeneHb OKHUCIEHUS.
OmpenenieHne CTENEHU OKHUCICHHUS AaTOMOB XHMHUYECKHUX JJIEMEHTOB B COCIMHECHMSX.
Oxucnurens. BoccranoBurens. CylmHOCTh OKUCIUTEIbHO- BOCCTAHOBUTEIILHBIX PEAKIIUI.

Hewmeramnsl IV — VII rpynn u ux coenuHeHus

[TonoxkeHne HEMETAIUIOB B MEPUOAUYECKOM CHUCTEME XHMMHUYECKuX dieMeHtoB J[[.U.
Meunneneesa. O0mIMe CBOMCTBA HEMETAIUIOB. ] aJIOTEHBI:

¢usnueckne u XuMmuueckue cBoicTBa. COEOUHEHHS TaJIOTEHOB: XJOPOBOIOPO/,
XJIOPOBOJOPOHAS KUCIIOTa U ee conu. Cepa: Gpu3udeckre u XuMuieckrne cBoicTBa. CoennHeHUs
Cephbl: CEpPOBOAOPOM, Cynb(hUIbl, OKcHIbl cepbl. CepHas, cepHucmas u cepo8o0OpPOOHAs.
KUCiomsl U UX COJIU. A30T: (PU3NUYECKHe U XUMHUYECKHE cBoicTBa. AMmuak. Colli aMMOHHUS.
Oxcunpl a3oTa. A30THas KucyioTa u ee coiu. Docdop: puznveckne 1 XUMHUIECKUE CBOMCTBRA.
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Coemunenns ocdopa: oxcun ¢ochopa (V), oprodochopHas KuCIOTa U €€ COJIH.
VYraepon: ¢puznyeckre U XUMUYECKHE CBOMCTBA. Aiomponus yenepooa. aimas, epagum,
kapoun, ¢hyrnepenvl. Coenunenus yriepona: okcuabl yraepoxa (II) u (IV), yrompnas
KHCIIOTA U €€ cou. KpemHutl u e2o coeouHeHus.

Metannbl M X cOeIMHEHHS

Ilonosicenue memannog 6 nepuooUdecKoli cucmeme Xumudeckux snemenmos /1.
Menoeneesa. Memannvl 6 npupode u obwue cnocoowl ux noayuenus. Oowue usuueckue
ceoticmea memanos. O0OLUME XUMUYECKUE CBOMCTBA METAJJIOB: PEAaKIMK C HEMETallJIaMH,
KHCJIOTAaMHU, COJIAMH. JDJIeKMPOXUMUdeckull psao HanpsiceHuti memannos. lllemodnbie
MeTalibl M uX coeauHeHus. lllenodyHoszeMenbHble METAUIBI U MX COEIUHEHHUS.
AmomMunuii. AMOTEepHOCTh OKCHAa W TUApokcuaa amromMuHus. JKemezo. CoenuHeHHs
Keje3a U UX CBOMCTBA: OKCUIbI, TUAPOKCHUIBI U coiu xkerne3a (11 u I1I).

IlepBoHayaibHBIE CBeIEHNUSI 00 OPraHNYEeCKUX BellecTBax

[lepBoHayanbHbIE CBEACHHS O CTPOCHUU OPraHUYECKUX BEUIECTB. Y TJIEBOJOPOIbI:
METaH, 9TaH, JTWJEH. MCmouHuKku yeneeo0opooos: NpupooHbvlll 2a3, Hepmbv, Yeoib.
Kucnoponacoaep:xaiiue COeIUHEHHsI: CITUPTHI (METAHOI, dTAaHOJ, TIUIIEPUH ), KAPOOHOBBIC
KHCIOTHI (YKCYCHAasi KHUCJIOTa, aMHHOYKCYCHas KHCJIOTa, CTEapUHOBas M OJEUHOBAS
KHCIIOTHI). BHOJOrMYecKr BakKHBIE BEIIECTBA: JKUPBI, TIIOKO3a, OCNKH. Xumuueckoe
3aepsazHenuUe OKpydcaloufeli cpeobl U e20 NOCAe0CMBUs.

Tunsl pacyeTHbIX 3a1a4:

Brruncienune MacCOBOM IO  XUMHYECKOTO 3JIEMEHTAa o

dbopmyre coeTMHEHHUS.

Ycemanoenenue npocmetiwerl gopmynvl  eewgecmea no MaccogblM  OO0AAM
XUMUYECKUX DTIeMEHMO8.

Bbruncnenuss 1mo XUMHYECKMM YpaBHEHUSIM KOJIMYECTBa, OO0bEMa, Macchl
BEIIIECTBA 110 KOJIMYECTBY, 00BEMY, MACCE PEAreHTOB WM MIPOYKTOB PEAKITHH.

Pacuer maccoBoit J0JIM paCTBOPCHHOI'O BEHICCTBA B PACTBOPC.

JlaGopaTopHbie ONBITHI
29.  OsHakomiicHHE C KOJUIEKIHEH TabOpaTOPHOU MOCY/IBL.
30. TIposepka mpubopa Juis MOJTYYCHHS Ta30B HA TEPMETHIHOCTb.
31.  OsnakomieHHe ¢ MUHEPAIAMHE, OOPA3yIOIMMH IPAHHUT.
32.  TlpuroroBjeHHE reTEPOTEHHOM CMECH MOPOIIKOB CEPBI U JKeJie3a U UX Pa3JicliCHHE.
33.  BsaumojeiicTBHE PaCTBOPOB XJIOPUIOB M HOIHUIOB KaJIUsI C pACTBOPOMHHUTpATA cepedpa.
34.  Tlonyuenue ruapokcuna meau(Il) u ero B3auMoaeiicTBHE ¢ CEPHON KMCIOTOM.
35. BsaumopeiicTBHE pacTBOPa COIbI C KUCIOTOIA.

36. IIpoBepka 3aKOoHAa COXpPAHEHHWs MacChl BELIECTB HA MPUMEPE B3aUMOJEHCTBHA MIENOYH U
KHUCIIOTHI.

37. TIpoBepka 3aK0oHa COXPaHEHHs MAacChl BELIECTB HAa PUMEPE B3aUMOIECHCTBHS IIEIOUN U COIH
xenesza (I10).

38. PaznoxkeHue nepokcuia BOI0OPoIa ¢ MOMOIIbI0 okcuaa Mapranma (IV).

39. 3amemienue Kene3oM MU B MEJHOM KYIOPOCE.

[IpakTuueckue paboThI

8. 3HaKOMCTBO C J1abopaTopHbIM oOopynoBaHueM. IIpaBuina TeXHUKH 0€30MaCHOCTH TPH
pabote B kabuHeTe XuMuH. HexkoTopbie BUABI padoT.

9. AmnHanu3 NouBHI
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TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O

HNPEIMETA «XUMUSA»
8 KJIACC
Ne
m/m | TEMA YPOKA
BBOJIHBIN HHCTPYKTAX IO TEXHUKE 0€30MaCHOCTH. XMMUS — 9aCTh €CTECTBO3HAHUS 1
1
2 [IpeBpamienus B-B. KpaTkuii 04epK UCTOPUU PA3BUTHS XUMUU. 1
3 I[ICXD JI.1M.MenneneeBa 3HaKH XUMUYECKUX AJIEMECHTOB. 1
4 Xumuaeckue ¢hopmyiabsl. OTHOCUTENBHAS aTOMHAS M MOJISKYJISIpHAsl Macca dJIeMeHTa 1
5 IIpakTnueckass padora Nel «IIpuembl oOpamenusi ¢ Jad.o0opyaoBanuem u | 1
HarpeBaTeJbHbIMHU Npudoopamu. CTpoeHHe IJIaMeHm.
6 OCHOBHBIE CBEJICHUSI O CTPOCHUU aTOMOB. 1
7 N3MeHeHus B cocTaBe s/iep aTOMOB XUMHUYECKHUX 3JIEMEHTOB. M30TOIbI. 1
8 CrtpoeHue IeKTPOHHBIX 000JI0Y€K aTOMOB. 1
9 N3MeHeHue yucia 31eKTPOHOB Ha BHEITHEM SHEPreTHYeCKOM YPOBHE aTOMOB 1
XUMUYECKHUX 3JIEMEHTOB
10 B3auMozeiicTBre aTOMOB 3JIEMEHTOB-HEMETAIIIOB MEX 1y co00it. KoBaneHnTHas 1
HEMOJISIPHAS] XUMUYECKasl CBSI3b.
11 KoBasneHTHas noysipHas XuMU4eCKas CBS3b. 1
12 | Meramuyeckass XUMH4YECKas CBA3b. 1
13 O0001eHre 1 cUCcTEMaTU3aMs 3HAHUI 110 TeMaM 1 u 2. 1
14 | KonrpoabHas padora Nel mo temam 1 u 2. 1
15 | [Ipocteie BemecTBa-MeTa/lIbl. PoJIb MeTAJIOB B Halllel KM3HU 1
16 | [IpocTbie BelecTBa ~-HEMETAILIBI. 1
17 | KonuvecTBo BemiecTBa 1
18 | Pemenue 3amau no teme «KoamdecTBo BeliecTBa 1
19 | MonsipHbIii 00BEM Ta30B. 1
20 | Pemenue 3a1a4 o TeMe «MOJIIPHBIN 00BEM Tra30B» 1
21 O6o0menre 1 cucTeMaru3alus 3HaHui mo TeMe «IIpocTeie BemecTBay. 1
22 | CteneHpb OKUCIEHUS 1
23 Baxneiimme kiaccbl OMHAPHBIX COSTUHEHUN. 1
24 | OcHOBaHUs. 1
25 Kucnotsl. BazkHbie KHCJIOTHI B )KMBBIX OPraHU3MAax 1
26 | Comm. 1
27 | Conu.Mcnosb30oBanue cojiei B ObITY 1
28 | O6obmeHue u cucteMaTu3anus 3HaHui 1o Teme «CoeTMHEHUS XUMUIECKIX 1
JJIEMEHTOBY
29 | AmopdHbIe 1 KpUCTAUTMYECKUE BelecTBa. Kpucrammnueckue pereTky. 1
30 | Yucrsle BemectBa U cMecu. llpakTnueckas padora Ne2 «OuncTka 3arpsi3HeHHOM 1
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IMOBAPEHHOM COJIID)

31 MaccoBas 10151 KOMIOHEHTOB U CMECH. 1
32 | Pemenue 3amau no teme «MaccoBast 10Jisi KOMIOHEHTOB U CMECH ) 1
33 | IlpakTuyeckasi pa6ora Ne3. [IpuroroBjienne pacTBopa caxapa ¢ 3aJIaHHOM 1
MAacCCOBO# 10J1eil pACTBOPEHHOI0 BelecTBa.
34 O0001eHre 1 cucTeEMaTU3ays 3HAHUHI 110 TeMaM 2 U 3. 1
35 | KourpoJgbHas padora Ne 2 mo temam 2 u 3. 1
36 | ®usnyeckue SIBJICHUS B XUMUU. XUMUYECKUE PEAKIIUH. 1
37 | Xumnueckue peakiuu. [I[pUu3Haku XuMUYECKUX peakinui 1
38 | XuMHuecKkue ypaBHEHHUSI. 1
39 | Pacuersl N0 XUMHUYECKUM YPaBHEHUSAM 1
40 | Tunbl XUMHYECKUX peaknmii.Peakiny coequHEHNs U pa3ioKeHUs
41 Tunel xXuMHYecKNX peakuuil. Peaknun 3amemeHus 1 o0MeHa 1
42 | Tunbl XMMHAYECKUX PEaKLMi HA IPUMEPE CBOMCTB BOJIBI. 1
43 | IloHsATHE O CKOPOCTHM XUMHUUYECKOW peakiuu. DakToOphl, BIMUSIONIME HAa CKOPOCTH | 1
peakiuu
44 | IIpakTHYeckasi 1
padora Ne4. IIpu3sHaKM XUMHYECKUX PeaKIuii
45 | O6oO01eHne 1 cucTeMaTH3aIus 3HaHUH 1o Teme 4. 1
46 | KonrpomnbHas padota Ne3 mo teme 4. 1
47 | PactBopenue kak (PU3UKO — XUMHUUECKHH Tporiecc. THITbI pacTBOPOB. 1
48 DJIEKTPOJIMTHYECKAS AUCCOIIUALIMS 1
49 DJIEKTPOJIMTHYECKAS AUCCOIIUALIMS 1
50 | MonHble ypaBHEHUS peaKIni 1
51 | IlpakTuyeckasi padora NeS 1
YcaoBus NPOTeKAHUSI XUMHYECKUX PeaKIUil MeK1y PACTBOPaAMU JIEKTPOJIUTOB 10
KOHIIA.
52 | Kucnotsl, ux knaccuukanus 1 CBOiCTBa. 1
53 | Kucnotsl, ux knaccuukanus 1 CBOiCTBa. 1
54 | OcHoBaHus, UX KiacCU(UKAIMS U CBOKCTBA. 1
55 | OcHoBaHus, UX Kiaccu(UKAIMS U CBOKWCTBA. 1
56 Oxkcupl, X KnaccupUKaIys U CBOMCTBA 1
57 Oxkcupl, X KnaccupUKaIys U CBOMCTBA 1
58 Comnn, ux cBOMCTBA. 1
59 Conn, ux CBOMCTBA. 1
60 ['eneTnueckas CBs3b MEXKy KJlacCaMU HEOPTaHUYECKUX COCTMHEHUN 1
61 | IlpakTnyeckasi padora Ne6. CBolicTBa KHCJIOT OCHOBAHMIA, OKCHIOB U COJICH. 1
62 | OGoOmIeHre U cUCTeMaTH3aIHsI 3HAHHHA 110 TeME 5. 1
63 | KonrpouabHas padora Ne4 no teme 5. 1
64 | OKHCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKLIUH. 1
65 | OKHCIUTETBHO-BOCCTAHOBUTEIBHBIE PEAKIINH 1

31




66 | [Ipaktuyeckas pabora Ne7 Perenne sKCriepuMEeHTAIbHBIX 3a7a4.

67 OcHOBHBIC CBCACHUS O COCTABC U CTPOCHHUU aTOMa XUMHUYCCKOI'O 3JICMCHTA

XapakTepruCTHUKAa XUMHUYECKOT0 3JIEMEHTA MO0 NoJioxkeHuto B [1C

68 Buabl XUMUYECKOM CBSI3M B HEOPraHUYECKUX BEILIECTBAX

9 Kaacc
Tema ypoka Konn
YeCTB
0
4yaco
B
1 IToBTOpeHue u 00001IeHUEe CBeleHUI 0 Kypcy 8 kiacca. XUMHYeCKHe peakuu 1
Knaccudukanus HeopraHMuecKrx BEIIeCTB U UX HOMEHKJIATypa
2 Knaccudukamnuss XuMruaecKuX peakiyii o pa3IudHbIM OCHOBAHUSAM( YMeHUe pa3iuiams 1
Xumuueckue u gpuzuieckue peaxyuu,)
3 Bxonnast tmarnoctuueckast pabota 1
4 [ToHsATHE O CKOPOCTU XMMHUYECKOM peakuu. XUMHYECKHe peaKIui HAllero Opranu3ma 1
5 Karanmus 1
6 XrMHUYeCKHe peaKlMU B PaCTBOPAaX DJIEKTPOIUTUYECKASAIUCCOLINALINAS 1
7 OcCHOBHBIE TIOJIOKEHHS TEOPUH ANMEKTpoTuTHYecKo auccomuaryu (T /1) 1
8 XUMHYeCKre CBOMCTBA KHCIOT B cBeTe TO/] 1
9 XUMHYeCKHe CBOMCTBA KUCIOT B cBeTe TO/] 1
10 | Xumuyeckue CBOMCTBA OCHOBAHUH B CBETE TEOPHUU AJIEKTPOIUTUUECKON AUCCOIUALINHI 1
11 XHUMUYECKUE CBOMCTBA COJIEH B CBETE TEOPHUH IEKTPOJIUTUUECKOU TUCCOLIMAIIUN 1
12 | I[lonsTtue o runponuse coneid. 'mapoIn3 cosieil B dKU3HM YeJI0OBeKa 1
13 | IL.p. Ne 1. Pemienue akciepuMEHTaNIbHBIX 3a/1a4 110 TEME «DJIEKTPOIUTUYECKAS 1
JUCCOLIALUS»
14 | OGoOmenue u cucTteMaTH3alys 3HaHU 10 TeMe « XMMUYECKHe PeaKkIMy B pacTBOpax 1
AIEKTPOIIUTOB
15 | Kip.Ne 1 o Teme «XuMHYECKHE pEAKIIMKU B PACTBOPAX AJIEKTPOIUTOBY 1
16 | Hemeranabl u ux coemHenus: O0mas xapakrepuctuka Hemeramnos 1
17 | OGmasixapakTepucTka 31neMeHToB VIIA rpynmsl — rajoreHoB 1
18 | CoenrHEHUS TAIOTEHOB(YMEHUE 00YUAIOUUXCA COCABTISIMb YPAGHEHUS XUMUYLECKUX 1
peaxkyuil no cl08eCHbIM ONUCAHUSM,)
19 | ILp.Ne 2.«M3ydyeHue CBOMCTB COISHON KUCIOTHD) 1
20 | O6mas xapakrepuctuka 3neMeHToB VI A - xanskoreHos. Cepa(ymenue cocmasnamo 1
Xumuueckue )opmynvl YKA3aHHbIX GeUjecms no ux Ha36aHusaM, 3SHaHue QuauUiecKux
ceolicme geujecms)
21 | CepoBoaopoa U Cyiab(HIbI 1
22 | KucnopoaHsie COeMHEHUS CEPBI(yMeHUe 00YUarouuxcs COCmasisims YPagHeHUs. 1
XUMUYECKUX peakyuil no Cl108eCHbIM ONUCAHUSM)
23 | [Lp. Ne 3.«M3ydyeHue CBOMCTB CEPHON KUCIOTHD» 1
24 | O0masxapakTepUCTHKa XUMHUYECKUX JIEMEHTOB VA rpymiibl. A30T 1
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25

Ammuak. Cojii aMMOHUS

26 | I[L.p.Ne 4 «lTonyyenne aMmMuaKka v U3y4€HHUE €ro CBOMCTBY

27 | Kucnopoacoaepxaiiue CoOeJMHEHUs a30Ta

28 | Kucnopoacoaepxaliiie COeTUHEHUs a30Ta(yMeHUe 00yYaruuxcs coCmasiiams ypasHeus
XUMUYECKUX Peakyuil no C108eCHbIM ONUCAHUIM)

29 | ®ochop u ero coeTuHEHUsI (YMeHUe COCMAasIams Xumudeckue opmyvl YKa3aHHbIX
geujecms no ux Ha36aAHUAM, 3HaAHUe PU3ULeCKUX c8olicme eeujecms)

30 | xapakrepucTuka 31aeMeHTOB IV A- rpynmbl. Yriaepoa. AJOTponHble MOAM(PUKANNHA B
“KM3HHU YeJI0BeKa

31 | Kucnopoacoaepikaiiye COSMHEHUS YIIepoia(ymenue o0yuaruuxcs cocmagiiams
VPABHEHUS, XUMUYECKUX PEeaKyUll No C108ECHbIM ONUCAHUIM)

32 | ILp. Ne 5. «ITomyueHue yriaekuciioro ra3a u u3y4eHue ero CBOMCTBY »( YC8oeHUe npasu
Nno6e0eHUsl 8 XUMUYECKOl 1abopamopuu u 6e30nacHo20 00paujenus ¢ XUMU4eCKUMU
seuecmseamu 8 NOBCEOHEBHOU HCU3HU.)

33 | YraneBomopoas!

34 | Kucnopoacoaepkaiiyue OpraHn4ecKue CoeqMHEHUs

35 | Kpemuuii u ero coOeJUHEHUS (YMeHUe COCMAasiamy Xumuieckue opmynvl YKa3aHHbIX
geujecms no ux Ha36aAHUAM, 3HaAHUe PU3ULECKUX C8olicme seujecms)

36 CunnkaTHasmpOMBIIUIEHHOCTh

37 [Tonydyenne HeMeTaIIOB

38 [TonydyeHne BaKHEHMITMXXUMUYECKUX COCIUHEHUN

39 0O0600meHue 110 Teme «HeMeTamibl U UX COeIUHEHUA

40 K.p. Ne2 1o teme: «HemeTaiibl u UX COETUHEHUSI

41 Metanibl ¥ ux coequHenus [lonoxxenue MmetaiioB B [lepuoanueckoi cucreme, CTpOeHUE
aTOMOB U KPHUCTAJLJIOB

42 O01mme XMMAYECKUE CBOMCTBA METAJJIOB 1

43 OO6mrast XxapaKTepUCTUKAIIICIOYHBIX METaJIJIOB 1

44 OOmrast XxapaKkTepUCTHKAIEIIOUYHBIX METaJJIOB

45 OO01mas XxapakTeprCTHKAIIEIOYHO3EMEbHBIXMETAILJIOB 1

46 OOmiast xapakTepUCTUKAIIETOYHO3EMETbHBIXMETAIIIOB

47 JKécTkocTh BOJIBI M CIOCOOBI €€ yCTpaHeHUs ( yMeHue pabomams ¢ mabIudHbIM
mamepuanom)

48 IT.p.Ne 6. «ITomydyeHue xKeCTKON BOABI U CITOCOOBI €€ YCTpaHEHU» »( YC80eHUe NPasu
no8edeHUs: 8 XUMUYECKOU 1a06opamopuu u 6e30nacH020 00paujeHus ¢ XuMu4ecKUMu
sewecmeamu 8 NOBCEeOHEe8HOU HCU3HU.)

49 AJIOMUHUY U €r0 COeTUHEHUS 1

50 Kenezo 1

51 CoenuHeHus xkeme3a(ymenue 00yuarouuxcs COCmasisims ypasueHus xumudeckux peakyutl |1
1O C108ECHbIM ONUCAHUAM)

52 [L.p. No 7 «PemieHueskcnepuMeHTaNIbHBIX 33/1a4 M0 TeMe «MeTabiy( yceoeHue npasui 1
no8eoeHUs: 8 XUMUYECKOU 1a06opamopuu u 6e30nacH020 00paujeHus ¢ XuMu4ecKUMu
sewecmeamu 8 NOBCEeOHEe8HOU HCU3HU.)

53 Koppo3sus MeTamioB u crmocoObl 3alUThI OT HE 1

54 Mertaiuibl B Ipupoe. 1

55 IlonsTHE O METAIITypruu 1
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56 O0001IeHne 3HaHui 110 TeMe «MeTauTb»

57 Kontponbras padot 3 mo reme «MeTamuibh»

58 Xumus 1 oKpy:Kawmasi cpeaa XyuMUYECKask OpraHu3alus MIaHeThl 3eMIIs 1
59 OxpaHaokpy:xarouiei cpeibl 0T XUMUUYECKOTo 3arpsisHeHus. Posib yesioBeka B oxXpaHe 1
60 O0o01eHue 3HAHMIT 0 XMMMH 32 Kypc 0CHOBHOM mKoJbl. [loaroroska k OcHoBHOMYy |l

rocy1apcTBeHHOMY IK3aMeHy
(OI'9)BemectBa

61 XUMHUYECKUE peakInu 1
62 OCHOBBIHEOPTAHUYECKOMXUMHUN 1
63 OCHOBBIHEOPTAHUYECKOMXUMHUN 1
64 [ToBTOpenue u o6odmenue mo reme. [loaroroBka K KOHTPOJIBHOH padboTe 1
65 Kontponbras padotaNed «ToroBast mo Kypcy OCHOBHOM IIKOJIBD) 1
66 AHanu3 KOHTpOJIbHOU paboThl. [loaBeieHre nToros roja. 1
67-68 | Pe3epBHOE Bpemst 2
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