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IINTAHUPYEMBIE PE3YJIBTATBbI OCBOEHUSA YYEBHOI'O ITPEIMETA

ITo 3aBepiieHMM Kypca XMMHM Ha 3Tare OCHOBHOI'O OO0IIero oOpa30BaHUs BBITYCKHUKH
OCHOBHOM IIKOJIbI TOJKHBI OBJIAJIETh CIEAYIOIHUMU Pe3yIbTaTaMU.

JINYHOCTHBIE Pe3yJIbTAThI

JIMYHOCTHBIMU pe3yJbTaTaMU OO0Y4YEeHUS] XMUMHHU SIBisieTcss (OPMUPOBAHHE BCECTOPOHHE
00pa30BaHHOM, UHUIIMATUBHON M YCHENIHOM JIMYHOCTH, 00Jaatoeil CuCTeMO COBPEMEHHBIX
MHPOBO33PEHUYECKHX B3IJIAI0B, HEHHOCTHBIX OPUEHTALNHI, HI€MHO-HPABCTBEHHBIX, KYJIbTYPHBIX,
T'YMaHUCTUYECKUX U CTETUYECKUX IIPUHIUIIOB U HOPM IIOBEJCHUS.

[Ipyu u3yyeHNr XMMUU Ha YPOBHE OCHOBHOTO 00I1Ier0o 00pa30BaHUs yueHUK HAYUUMCH:
- OCBOCHHIO OOLIEKYIbTYPHOTO Hacueaust Poccun 1 001eMUpOBOTO KYIbTYPHOTO HACIICINS;
- OpPHUEHTALIMM B CUCTEME MOPAIbHBIX HOPM M LEHHOCTEH M MX HEpAPXU3ALMS, NOHUMAHHIO
KOHBEHIIMOHAJIBHOT'O XapaKTepa MOPaJIH;
- OCHOBaM COIIMAJIbHO-KPUTUYECKOTO MBIIIJICHHUS, OPUEHTAIMSI B OCOOEHHOCTSIX COIUAIbHBIX
OTHOIICHWIA ¥ B3aMMOJCHCTBHH, YCTAaHOBJIICHUIO B3aUMOCBSI3M MEXAY OOIIECTBEHHBIMU WU
MOJIUTUIECKUMH COOBITUSIMU;
- DKOJIOTMYECKOMY CO3HAHHUIO, IPU3HAHUIO BBICOKOM LIEHHOCTH JKU3HHU BO BCEX €€ IIPOSIBICHUAX;
3HAHUIO0 OCHOBHBIX IPUHIIMIIOB U MPABUJI OTHOILLIEHUS K PUPOJIE;
- 3HAHUIO OCHOB 3J0pPOBOr0 00pa3za >KM3HM M 370pOBbECOEPETaOLIUX TEXHOJIOTUH; IMpaBUIl
MOBEJCHUS B UPE3BBIYANHBIX CUTYALIMSIX;
- TP@XIAHCKOMY MTAaTPUOTU3MY, JTF0OBH K PoinHe, 9yBCTBY TOPIOCTH 32 CBOIO CTPaHY;
- YBaXKEHUIO K UCTOPUH, KYIbTYPHBIM U UICTOPUUYECKUM ITAMSITHUKAM;
- YBaXCHUIO K JIMYHOCTH M €€ JIOCTOMHCTBAM, JI0OpOKEIaTeIbHOMY OTHOLICHHIO K
OKPYKAIOIIUM, HETEPIIUMOCTH K JIFOOBIM BHJIaM HACHUIIUSL U TOTOBHOCTH MPOTUBOCTOSATH UM;
- YBaXEHUIO K LIEHHOCTSIM CEMBbH, JIFOOBH K MPUPOJE, IPU3HAHUIO LIEHHOCTHU 310POBbsI, CBOETO U
JIpyrux JroAed, ONTHMMHU3MY B BOCHPUSATHM MHUPA; MNOTPEOHOCTH B CaMOBBIPAXKEHHUU U
caMopean3aluy, COUAIBHOM IPU3HAHNY;
- IO3UTUBHOM MOpaIbHOW CAMOOLIEHKE
- YMEHHIO BECTH JHMAJIIOI HA OCHOBE PABHONPABHBIX OTHOLICHWH W B3aMMHOIO YBAKECHHS W
NOPUHATHS; YMEHHMIO KOHCTPYKTHUBHO pa3peuiarb KOHQUIMKTBI; TOTOBHOCTH U CIIOCOOHOCTH K
BBIIIOJIHEHUIO MOPAJIBHBIX HOPM B OTHOLICHHH B3POCIBIX M CBEPCTHHKOB B IIKOJE, JI0Ma, BO
BHEYYEeOHBIX BHJIaX JACATEIbHOCTH;
- YMEHHIO CTPOWUTH JKM3HEHHBIE IUIAHBI C YYETOM KOHKPETHBIX COLHAJIbHO-UCTOPUYECKHX,
MOJIMTUYECKUX U DKOHOMUYECKUX YCIIOBUU;
- YCTOMYMBOMY IO3HABaTEIbHOMY HHTEPECY M CTAHOBJIEHHMIO CMBICI000pa3yromel (QpyHKIUH
[IO3HABATEJIBHOIO MOTHUBA;
- TOTOBHOCTH K BBIOOPY MPO(UIBLHOTO 00pa30BaHusl.
Yuenux nonyuum 6o3zmooicnocmes Hayuumvca.
- BBIPAKEHHOM yCTONYMBON yueOHO-TI03HABATEIbHON MOTHBALIMU U MHTEpECa K YUEHUIO;
- TOTOBHOCTHU K CaM000pPa30BaHHUIO U CAMOBOCIIUTaHHUIO;
- KOMIIETEHTHOCTH B pe€aJu3allid OCHOB TPAXKIAHCKOW MJIEHTHUYHOCTH B IIOCTYIIKax H
JeATEIbHOCTH;
- MOpaJIbHOI'O CO3HAHMS HAa KOHBEHI[MOHAJIHLHOM YPOBHE, CHOCOOHOCTH K PEIIEHUI0 MOPAIbHBIX
JUJIEMM Ha OCHOBE Y4€Ta IO3MIMUM YYaCTHUKOB IUJIEMMBI, OPUEHTALlMM HAa UX MOTHUBBI U
YyBCTBA; YCTOWYMBOE CJIEIOBAHME B IIOBEJICHMM MOpPAJIbHBIM HOpPMamM M 3THYECKUM
TpeOOBaHUSM;
- OMIIATUH KAK OCO3HAHHOI'O ITOHUMAHUS U COINEPEKUBAHUS YyBCTBAM JAPYI'MX, BBIPAKAIOIIECHUCS
B IIOCTYIIKaX, HAIPaBJIEHHBIX HAa TIOMOIIb U 00ecrieyeHne OIaronorydus.

MeranpeaMeTHBIMH pe3yJabTaTAMH H3Y4YCHHS Kypca «XUMHUs» SBIsSETCS (HOpMHUpPOBaAHHE
YHUBEpCANbHBIX yueOHbIX nericTBuid (Y'Y ).



PeryasiTuBHble YHUBepPcaJbHbIe YUeOHbIE 1eCTBUSA

Yuenux nayuumces:

- I[eJIETIONIaraHyIo, BKIIIOYas MOCTAaHOBKY HOBBIX 1IeJieil, mpeoOpa3oBaHue MPAKTUYECKON 3a1aun
B [103HABATEJIHHYIO;

- CaMOCTOSITEJIbHO aHAJIU3UPOBATh YCIOBUS JOCTHKEHHUS L€ HAa OCHOBE YYETA BBIJIECJIECHHBIX
Y4HUTEJIEM OPUEHTUPOB JICHCTBUSI B HOBOM Y4€OHOM MaTepuase;

- INTAHUPOBATh IIyTHU JOCTHKEHUS 1IEJIEH;

- YCTaHABIIMBATH 11€JIEBbIC TPUOPUTETHI;

- YMETbh CaMOCTOSITEIbHO KOHTPOJIMPOBATh CBOE BPEMS U YIPABIIATH UM;

- IPUHUMATH PEIICHUS B TPOOJIIEMHON CUTyallMi Ha OCHOBE TIEPErOBOPOB;

- OCYILECTBJIATh KOHCTAaTUPYIOLIMKA M MNPEABOCXUILAIOIIMN KOHTPOJb IO PE3YJIbTATy U IO
crocoOy JIeUCTBUS; aKTyaJIbHbIM KOHTPOJIb HA YPOBHE MPOU3BOJILHOIO BHUMAHUS;

- QJIeKBATHO CAMOCTOSITEJIbHO OLEHWBATh IPAaBUJIBHOCTbH BBIIIOJIHEHUS JEHCTBUS U BHOCHTH
HEOOXOJUMBbIE KOPPEKTHUBBI B HCIIOJIHEHHME KaKk B KOHIIE JCHCTBUS, TaK M IO XOAYy €ro
peanu3auuy;

- OCHOBaM ITPOTHO3UPOBAHUS KaK MPEABUIACHUS Oy IyIIUX COOBITUN U Pa3BUTHUS IPOIIECcca.
Yuenux nonyuum eozmoorcnocms Hayuumuocsi:

- CaMOCTOSITEILHO CTaBUTh HOBBIC YUEOHBIC IIEJIM U 3a/a4H;

- IOCTPOEHHMIO )KU3HEHHBIX IJIAHOB BO BPEMEHHOM NEPCIIEKTURE;

- MPU TUIAHUPOBAHUU JOCTHXKEHUS IIeJIe CaMOCTOSITEIbHO M aJIEKBATHO YYUTHIBATh YCIIOBUS H
CpencTBa UX JOCTHKECHMUS;

- BBIJICJIATH aIbTCPHATUBHBIC CIIOCOOBI TOCTYIKEHUS [N U BRIOUpaTh Hanboiee 3 PeKTUBHBIM
CI10co0;

- OCHOBaM CaMOPETYJISIHHA B YIeOHOM U TIO3HABATEIHLHOU JCSITEILHOCTH B (JOPME OCO3HAHHOTO
YVOpPaBJICHUS CBOMM IIOBEICHHEM U JCATEIbHOCTbIO, HAIpPABICHHOW HA JIOCTUXKEHUE
IMOCTaBJICHHBIX IICJICH;

- OCYIIECTBIISITh MMO3HABATEIHHYIO pe(hIEKCHIO B OTHOIIEHUH JACUCTBUN MO PEHICHUIO Y4eOHBIX U
MO3HABATENIbHBIX 33724,

- aJIeKBaTHO OIICHHBATh OOBEKTUBHYIO TPYAHOCTh Kak Mepy (aKTUYEeCKOro WM
MPEJII0JIaraéMoro pacxo/ia peCypcoB Ha pelIeHHe 3a/1auH;

- aJICKBAaTHO OLIEHUBAaTh CBOM BO3MOXXHOCTHU JOCTHIKEHHUS LENH ONPENEIEHHOM CIOXKHOCTH B
pa3IUUYHBIX chepax caMOCTOATENbHON e TEIHHOCTH,

- OCHOBaM CaMOPETYJISIUN SYMOIIMOHAIIBHBIX COCTOSTHUM;

- IpWJIaraTh BOJIEBBIC YCUJIMS U MPEOJI0JIEBATh TPYAHOCTH U MPEMSATCTBUS HA MYTH JTOCTHKEHUS
Lesnen.

KoMMyHHKaTHBHBbIE yHUBEpPCAJIbHbIE YUeOHbIe /1eilicTBUSA

Yuenux nayuumcea:

- YYUTBHIBaTh pa3HblE MHEHUS M CTPEMHUTHCS K KOOPAMHAIIMU PA3JIUYHBIX TO3UIUNA B
COTPYAHUYECTBE;

- (hopmynupoBaTh COOCTBEHHOE MHEHHE U TIO3HUINIO, ApTyMEHTHPOBATh U KOOPIUHUPOBATH €€ C
MO3UIUSAMHU MAaPTHEPOB B COTPYIHUYECTBE MPHU BHIPAOOTKE OOIIET0 pEIIeHHs B COBMECTHOM
NeSATEeTLHOCTH;

- YCTaHABJIMBATh U CPABHUBATH Pa3HbIE€ TOUKU 3PEHUs, MPEXKAEC YeM NPUHUMATh pPEUICHUs U
JienaTh BeIOOD;

- apryMEHTHPOBATh CBOIO TOUKY 3pEHUSI, CIIOPUTh U OTCTaWBATh CBOIO MO3UIIHIO HE BpakAeOHBIM
JUTSL OIIIOHEHTOB 00pa3oM;

- 3aJaBaTh BOMPOCH], HEOOXOAWMBIE [UIsl OpraHU3alMd COOCTBEHHOW JEATEIBHOCTH H
COTPYHUYECTBA C TAPTHEPOM;

-OCYIIECTBIISITh B3aUMHBIA KOHTPOJIb W OKa3blBaThb B COTPYJHUYECTBE HEOOXOIUMYIO
B3aUMOTIOMOIITb;

- aJICKBAaTHO MCMOJb30BaTh peyb IS INIAHUPOBAHUS U PETYIISLIMU CBOCH E€ITEIbHOCTH;

- AJ€KBATHO MCIIOJIb30BaTh PEYEBBIE CPEACTBA ISl PELICHUS PA3IMYHBIX KOMMYHUKATHUBHBIX



3a]a4; BJIAAETh YCTHOM M IHCBMEHHOW pEYbI0; CTPOUTh MOHOJOTHYECKOE KOHTEKCTHOE
BBICKA3bIBAaHUE;

- OpPraHu30BBIBaTh U IUIAHUPOBATh y4eOHOE COTPYAHUYECTBO C YUYHUTEIEM M CBEPCTHUKAMH,
OTpeneNaTh Hedr M (YHKIMHA YYaCTHHKOB, CIIOCOOBI B3aWMOJICHCTBHSA; IUIAHHUPOBATH OOIINE
CrocoObI paboTHI;

- OCYILECTBIISATH KOHTPOJIb, KOPPEKIIHMIO, OLIEHKY JEHCTBUN MapTHEPA, yMETh YOSKAATh;

- pa0oTaTh B Ipylne — YCTaHaBIMBaTh paOouue OTHOUICHUs, 3PPEKTUBHO COTPYyIHHYATH U
CIOCOOCTBOBATh IMPOAYKTUBHON KOONEpAlMU; HWHTErPUPOBATHCA B IPYNIY CBEPCTHUKOB MU
CTPOUTH NPOAYKTUBHOE B3aUMOJIEHCTBUE CO CBEPCTHUKAMH U B3POCIIBIMU;

- OCHOBaM KOMMYHUKaTHBHOHN peiieKcHu;

- HCIIOJIb30BaTh aJICKBAaTHBIE S3bIKOBBIC CPEACTBA I OTOOpPaKEHUSI CBOMX YYBCTB, MBbICIE,
MOTHBOB U TOTPEOHOCTE;

- oToOpaxaTb B peud (omucaHue, OObACHEHME) COJACpXKAHUE COBEpIIAEMBIX ACHCTBUI Kak B
¢dopme rpoMKOH COIMAIIM3UPOBAHHON PEUH, TaK U B (hOpME BHYTPEHHEH pPeUH.

Yuenuk nonyuum 603moorcnocmo Hayuumoca:

- Y4YUTHIBaTh U KOOPAMHHUPOBATH OTJIMYHBIE OT COOCTBEHHOW MO3MLIMU JPYTUX JIOAEH, B
COTPYIHUYECTBE;

- YYUTHIBATh pa3Hble MHEHHUSI M HHTEPECH 1 000CHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

- IOHUMAaTh OTHOCUTEIBHOCTh MHEHHMH U MOAXO0/0B K PELICHUIO ITPOOJIEMBI;

- NPOAYKTUBHO pa3peliaTh KOH(MJIMKTHI Ha OCHOBE Yy4€Ta HHTEPECOB M TMO3MIMHA BceX
YYaCTHHUKOB, IIOMCKa M OLIEHKM QJIbTEPHATHUBHBIX CIOCOOOB pa3pelieHusi KOH(QIIMUKTOB;
JIOTOBApUBATHCA U MPUXOAUTH K OOIIEMY PELICHUIO B COBMECTHON JIEATEIbHOCTH, B TOM YUCIIE B
CUTYallU! CTOJIKHOBEHHS UHTEPECOB;

- OpaTh Ha ce0sl MHULIMATHBY B OPTaHU3aIlMA COBMECTHOTO JIEHCTBHS (1€7I0BOE JIHIEPCTBO);

- OKa3bIBaTh MOJAEPKKY U COINEHCTBUE TEM, OT KOTO 3aBUCUT JOCTHIKEHUE LIEJIU B COBMECTHOU
JIeSITEIIbHOCTH;

- OCYILECTBJIATh KOMMYHMKATHBHYIO DPE(IEKCHI0 KaK OCO3HAaHME OCHOBAHUN COOCTBEHHBIX
JICHCTBUM U IEHCTBUM IMAPTHEPA;

- B IIPOLECCE KOMMYHHUKALlUM JOCTaTOYHO TOYHO, IOCJIENOBAaTEIbHO M IIOJHO IE€PENaBaTh
napTHEPY HEOOXOIUMYI0 MHPOPMAIIUIO KaK OPUEHTHUD JUIsl IOCTPOSHUS IEHCTBUS;

- BCTyHaTb B JHMaJOl, a TaKKe YYacTBOBaTb B KOJJIGKTUBHOM OOCYXAECHUU MpobiieMm,
y4acTBOBaTh B JIMCKYCCHHM M apryMEHTHUPOBATh CBOIO IO3UIMIO; BJIAJIETh MOHOJIOTMUYECKON M
JMAJIOTHYECKOM (opMaMu peuyd B COOTBETCTBUM C IPaMMaTHMYECKMMM M CHHTaKCHYECKUMHU
HOpPMaMU POJHOTIO S3bIKa;

- clenoBaTb MOpPAJIbHO-3TUYECKMM M  IICUXOJIOTMYECKMM IPUHLUUIAM  OOIEHHS U
COTPYJIHUYECTBA HA OCHOBE YBA)KUTEJIBHOI'O OTHOLIEHUS K MapTHEPAM, BHUMAHUS K JMYHOCTH
JIpYroro, ageKBaTHOTO MEXJIMYHOCTHOTO BOCIPHUATHS, TOTOBHOCTH a/IEKBaTHO pearnupoBaTh Ha
HYXKIbl APYTUX, B YACTHOCTU OKa3bIBaTh IMOMOIb U 3MOLMOHAJIBHYIO MOAJIEPKKY NapTHEpPaM B
npoliecce TOCTUKEeHUs 00IIel 1IeTd COBMECTHOM JesITeIbHOCTH;

- ycTpauBaTh d(PPEKTHUBHBIC TPYITIOBBIE OOCYXACHUS U 00eCTieUnBaTh OOMEH 3HAHUSAMH MEXKITY
YJICHAMU TPYIIIBI ISl TPUHATHSA 3 (EKTUBHBIX COBMECTHBIX PEILICHHIA;

- B COBMECTHOH JeSTeNbHOCTH 4YETKO (HOPMYyIUpOBATh LEJNU TPYNNbl MU TO3BOJATH €€
YYaCTHHUKAM HPOSBIATH COOCTBEHHYIO SHEPTHUIO ISl JOCTHKEHUS ITHX LIEJIeH.
[To3naBaTe/bHbIE YHMBepPcAJbHbIE YUeOHblIe 1elicTBUS

Yuenux naywumca:

- OCHOBaM peajln3alliy MPOeKTHO-UCCIIEI0BATENbCKON e TENIbHOCTH;

- IPOBOJIUTH HAOJIOJCHUE U SKCIIEPUMEHT 10T PYKOBOJICTBOM YUUTEJIS;

- OCYIIECTBJISTh PaCIIUPEHHBIA MOUCK MHPOPMAIIUH C HCIIOIb30BAaHHUEM PECYpPCOB OMOINOTEK U
WHurepHera;

- CO3/1aBaTh U NMPEOOPa30BBIBATH MOJIEIH U CXEMBI JJIsl PELLIEHUS 3a7a4;

- OCYHIIECTBJIATH BBIOOP HambOosee 3pPEKTUBHBIX CIIOCOOOB PEUICHUS 3a/la4 B 3aBUCUMOCTU OT
KOHKPETHBIX YCIIOBHIA;



- 1aBaTh OIPEACIICHUE MTOHATHSIM;

- YCTaHABIMBATh TPHYNHHO-CJICICTBEHHBIC CBSI3H;

- OCYHIICCTBJIATH JIOTUYECKYIO  OIEpaIldi0  YCTAHOBJIEHHUS POJOBHJIOBBIX  OTHOIICHUH,
OTPaHUYCHUE TIOHSTHUS;

- 0000maTe MOHATUS — OCYIIECTBIATh JIOTUYECKYIO OIEepalyio Tepexoja OT BHJIOBBIX
MPU3HAKOB K POJOBOMY IMOHSTHIO, OT MOHATHUS C MEHBIINM OOBEMOM K TMOHSATHIO C OOJBIINM
00BEMOM;

- OCYUIICCTBIISAITh CpPAaBHEHHE, CEpUAIUMI0 M KIACCU(UKAIMIO, CAMOCTOSTEIIBHO BBIOUpAS
OCHOBaHUS U KPUTEPHUH JIJIs YKa3aHHBIX JJOTHYCCKUX OTECPaIINiA;

- CTPOUTH KIACCH(PHUKAIUIO HA OCHOBE TMXOTOMHYECKOTO JIeTICHHS (Ha OCHOBE OTPHIIAHWS);

- CTPOWTH JIOTHUECKOE PACCYXKIEHHE, BKIIOYAIOIIEEC YCTAHOBJIICHHE MPUYMHHO-CIICICTBEHHBIX
CBsI3€H;

- OOBSICHSATD SIBJICHHSI, IPOIIECCHI, CBS3U U OTHOIIEHUS, BBIABIIIEMBIC B X0JI€ UCCIICIOBAHUS;

- OCHOBaM 03HAKOMUTEIILHOTO, H3y4YaloIero, YCBAUBAIOIIETO M IIOMCKOBOTO YTCHHUS;

- CTPYKTYPHPOBATh TEKCTHI, BKIIIOUAsi YMEHHUE BBIJCIATH INIABHOE U BTOPOCTENIEHHOE, TVIaBHYIO
UJICIO TEKCTA, BEICTPAUBATh TIOCIIEIOBATEIIBHOCTh OMMCHIBAEMBIX COOBITHH;

- paborate ¢ MeraopaMu — TIOHMMaTh IEPEHOCHBIM CMBICI BBIPAKCHHH, MOHUMATh H
yrmoTpeOasaTh 000pOTHI peuH, MOCTPOCHHBIC HA CKPBITOM YIIOJOOJICHHH, 00pa3HOM COJIMIKEHUU
CJIOB.

Yuenuk nonyuum 6o3mooicnocmos Hayuumocs:

- OCHOBaM pedJICKCUBHOTO YTCHUS,

- CTaBUTH IPOOJIEMY, apTyMEHTHPOBATh €€ aKTYaIbHOCTH;

- CaMOCTOATEIILHO MPOBOJUTH MCCIICIOBAHUE HA OCHOBE NMPHUMEHEHUS METOJOB HAONIOIACHUS U
IKCIIEPUMEHTA;

- BBIJIBUTATh THIIOTE3bI O CBA3SX M 3aKOHOMEPHOCTSIX COOBITHH, ITPOILIECCOB, 0OBEKTOR;

- OpPraHU30BBIBATh UCCIICIOBAHUE C LIETHI0 IPOBEPKHU THITOTES;

- IeNIaTh yMO3aKIIOUeHus (MHIYKTUBHOE U M0 aHAJIOTHH) U BBIBOJIBI HA OCHOBE apryMEHTAIUH.

IIpenmeTrHbie pe3yJIbTaThI

Yuenux nayuumces:

- OMHCHIBATh CBOWCTBA TBEPIBIX, KUAKUX, Ta3000pa3HBIX BEIIECTB, BB UX CYIIECTBEHHBIE
MIPU3HAKY;

- XapaKTEpU30BaTh BEIIECTBA M0 COCTABY, CTPOEHUIO U CBOMCTBAaM, YCTaHAaBJIMBATh IPUYUHHO-
CJIEICTBEHHBIE CBSI3U MEK/ly TaHHBIMU XapAKTEPUCTUKAMHU BEILIECTBA;

- pacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHUX MOHSITHH «aTOM», «MOJIEKYJa», «XUMHUYECKUI
AIIEMEHT», «IIPOCTOE BEIIECTBO», «CIOKHOE BEIIECTBOY», «BAJICHTHOCTBHY», MCIOJb3Ys 3HAKOBYIO
CHUCTEMY XUMHH;

- U300pakaTh COCTaB MPOCTEHIIMX BEUIECTB C MOMOUIbI0 XMMHYECKHX (DOPMYNI M CYLIHOCTh
XUMHUYECKHUX PEaKUUN C MOMOIIbI0 XUMUUECKUX YPaBHEHUI;

- BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYFO MAacChl BEHIECTB, a TAKKE MACCOBYIO
JIOJIF0 XUMHUUYECKOT0 3JIEMEHTA B COSUHEHUAX I OLEHKH UX IIPAKTUYECKON 3HAUUMOCTH;

- CPaBHMBATh 110 COCTaBY OKCH/IbI, OCHOBAHUs, KHCIIOTBI, COJIH;

- KJTacCU()UIUPOBATh OKCHJII U OCHOBAHUS 10 CBOMCTBAM, KUCIIOTHI M COJIU 110 COCTaBY;

- OINHUCHIBaTh COCTaB, CBOWCTBA M 3HAa4eHHE (B MIPUPOJE U TMPAKTHUECKON JEeSATENbHOCTH
YeJI0BEKA) MPOCTHIX BELIECTB — KUCIOPOJa U BOAOPOJIa;

- 1aBaTh CPAaBHUTEIBHYIO XapAKTEPUCTUKY XUMHUUYECKUX JIEMEHTOB M BAKHEWUIINX COCINHEHHUU
€CTECTBEHHBIX CEMEICTB LICJIOYHBIX METAJIOB U TaJIONCHOB;

- [10JIb30BAThCs TAOOPATOPHBIM 00OPYJIOBAaHUEM U XMMHYECKOH TIOCY10i1;

- TNPOBOAMUTH HECJIOXKHBIE XUMHUYECKHE OIBITHI M HAOMIOJEHHUS 32 W3MEHEHHMSIMHU CBOMCTB
BEIIECTB B IMpOLECCE€ MX MpeBpallleHuil; coONIoAaTh MpaBHJia TEXHUKH OE30MaCHOCTH MpU
IPOBEICHUH HAOIIOJCHUN U OTIBITOB;

- pa3nMyaTh 3KCIEPUMEHTAIBHO KHUCIOTHI M IIETOYM, MOJB3YSACh MHAMKATOPAMH; OCO3HABATh



HEO0OXOAMMOCTh COOTIOICHUSI Mep 0€30MacHOCTH MPU OOPAICHUH C KUCIOTaMH U IIEI0YaMHU.

- KJIACCU(PUIIUPOBATH XUMUYECKUE JIEMEHTHl Ha METAJUTbI, HEMETAILIBI, JIEMEHTBI, OKCHJIBI U
TUAPOKCUABI KOTOPBIX aM(pOTEepHbI, U MHEPTHBIC AJIEMEHTHI (ra3bl) JUisi OCO3HAHUS BaXKHOCTU
YIOPSA0YCHHOCTH HAYYHBIX 3HAHHUIA,

- pacKpbIBaTh CMbICH nepuoanyeckoro 3akoHa /. . Menneneesa;

- OMHCHIBATh U XapaKTEPU30BaTh TAOIMUYHYIO (POpPMY MEPUOIUYCCKON CHUCTEMBI XUMHUYECKHUX
3JIEMEHTOB;

- XapaKTepU30BaTh COCTAB aTOMHBIX SJIEp U PACTIPECICHUE YHCIIA JIEKTPOHOB I10 JIEKTPOHHBIM
CJIOSIM aTOMOB XMMHMUYECKHUX 3JIEMEHTOB MaJblX MEPUOJIOB MEPUOJUYECKON CHUCTEMBI, a TaKXKe
KaJusl U KaJIbIINS,

- pasnuyarth BUABl XUMHYECKOW CBS3U: HOHHYIO, KOBAJEHTHYIO MOJSPHYIO, KOBaJCHTHYIO
HEMOJISIPHYIO U METaJUTMYECKYIO;

- U300paXkaTh PIEKTPOHHO-UOHHBIE (DOPMYIIbI BEIIECTB, 00Pa30BAHHBIX XUMUYECKUMU CBSI3SIMU
pa3HOro BUJA;

- BBIABIISATH 3aBHCHMOCTH CBOMCTB BEIIECTB OT CTPOCHUS HX KPUCTAJUIMUECKUX PEHIETOK:
MOHHBIX, AaTOMHBIX, MOJICKYJIIPHBIX, METAJUIMYECKHUX;

- XapaKTepHu30BaTh XUMUYECKUE IEMEHTHI U UX COCIMHEHUSI Ha OCHOBE MOJI0KEHUS JIEMEHTOB
B [IEPUOIMYECKON CUCTEME U OCOOCHHOCTEH CTPOCHHUS UX aTOMOB;

- ONUCHIBaTh OCHOBHBIC ATambl OTKpbITHS J[. M. MeHneneeBbIM MEPHOJUYECKOTO 3aKOHA H
MEPUOANYECKON CHCTEMbl XUMHUYECKHX OJJIEMEHTOB, JXU3Hb W MHOTOOOpasHyl HAyIHYIO
NS TEIbHOCTh YYEHOTO;

- XapakTepU30BaThb HAYYHOE M MHPOBO33PEHUECKOE 3HAUCHHUE NEPHOJMYECKOr0 3aKOHA W
MEePUOANYECKON crcTeMbl XuMudeckux anemMenToB . 1. Mengeneesa;

- OCO3HABaTh HAYYHBIC OTKPBITHS KAaK PE3yNbTAT JUTUTECIHHBIX HAOIIOCHUH, ONBITOB, HAYYHOU
MOJIEMUKH, TIPEOAOTICHUS TPYJHOCTEH 1 COMHEHUI.

- O0BSCHATH CYyTh XMMHYECKHUX TPOIECCOB U MX MPHHIMITAATHFHOE OTIUYHE OT (PU3UICCKHX;

- Ha3bIBaTh MPU3HAKYU U YCIOBUS MPOTEKAHUS XUMHUECKUX PEaAKIINIA;

- YCTaHABJIMBATh MPUHAJIC)KHOCTh XUMUYECKOW PEaKIIUU K ONPEICIIEHHOMY TUITY 11O OJTHOMY U3
KJIaCCU(UKAIMOHHBIX TPHU3HAKOB:

1) mo 4mcily W COCTaBy HWCXOIHBIX BEIIECTB M IPOJYKTOB pEaKIuu (peakluu COCTUHEHHUS,
pa3ioXKeHUs, 3aMelIeHUss 1 OOMeHa); 2) 10 BBIAEICHUIO WM MOTJOMEHUIO TEIUIOTH (PeaKkIuu
HK30TEPMHUUECKHE U DHAOTEPMHUYECKHE); 3) MO U3MEHEHHIO CTETICHEH OKHUCICHUS XUMHUYECKUX
AIIEMEHTOB (peaKIMH OKHCIUTEIbHO-BOCCTAHOBUTENbHEIE); 4) MO 00paTUMOCTH IMpoliecca
(peakiuu oOpaTUMBbIE K HEOOPATUMBIE);

- Ha3bIBaTh ()AaKTOPBHI, BIUSIONINE HA CKOPOCTh XUMUUYECKUX PEaKIINi;

- Ha3bIBaTh ()aKTOPHI, BIUSIONINE HA CMEIICHIE XUMUIECKOT'O PABHOBECHS,

- COCTaBIIATh YPaBHEHUS SIEKTPOIUTUYECKON TUCCOLMALIMN KUCTIOT, IIET0Yeil, CoNel; MOIHbIE U
COKpamEHHBIC HWOHHBIE ypaBHEHHUS  pEaKIWii OoOMEHa, YpaBHEHHS  OKHCIUTEIBHO-
BOCCTaHOBUTENIBHBIX PEAKIIUI;

- TPOTHO3UPOBATH MPOJYKTHI XUMHYCCKHX peakmuid 1o (opMyiiaM/Ha3BaHUSM HMCXOIHBIX
BEIIIECTB; OMPEIESITh HCXOIHBIE BEIIECTBA MO (hOpMyJiaM/Ha3BaHUSAM MPOJAYKTOB PEaKIIUH;

- COCTaBJISITH YPaBHEHUS PEaKIHUid, COOTBETCTBYIOIIHUX TOCIEAOBATEIPHOCTH ((IICTIOYKE))
MpEeBpaIeHI HEOPraHNYECKHUX BEIIECTB Pa3IMYHbIX KIIACCOB;

- BBIBJIATH B IpoOIleCCE€ OSKCIEPUMEHTa IPU3HAKH, CBHJCTCILCTBYIONIMNE O TPOTCKAHUM
XUMHUYECKON PEeaKIInm;

- IPUTOTOBIIATH PACTBOPHI C ONPEAEIEHHON MACCOBOM JIOJIEH PACTBOPEHHOTO BEILIECTBA;

- ONPENENATh XapaKTep Cpeabl BOJHBIX PACTBOPOB KHUCIOT U IEIOYEH MO M3MEHEHHIO OKPACKH
WH/IMKATOPOB;

- TMPOBOJIUTH KAYECTBEHHBIE pEAKIMH, MOATBEP)KIAIONINE HaTU4Yhe B BOAHBIX pacTBOpax
BEIIECTB OT/ICTBHBIX KATHOHOB U aHHOHOB.

- OmpeneisaTh NPUHAUIKHOCTh HEOPTraHWYECKHX BEIIECTB K OJHOMY €3 HW3YYCHHBIX
KJIACCOB/TPYIII: METAJIJIbl U HEMETAJUIbI, OKCU/IbI, OCHOBAHUS, KUCIIOTHI, COJIH;



- COCTaBJIATH (DOPMYIIBI BEIIECTB MO MX HA3BAHUSM;

- OMPE/CIIATh BAJICHTHOCTD U CTEMEHb OKUCIICHUS 3JIEMEHTOB B BEIIECTBAX;

- COCTaBJIATHh (POPMYJIbI HECOPTAHMYECKUX COCTMHEHHUM 10 BAJICHTHOCTSIM M CTETICHSIM OKHUCIJICHUS
DJIEMEHTOB, a TAaKXKe 3apsiaM HOHOB, YKa3aHHBIM B TaOJUIE pACTBOPUMOCTH KUCIIOT, OCHOBAHHIA
U COJICH;

- OOBSCHATH 3aKOHOMEPHOCTH HW3MCHECHUS (U3NYECKUX U XUMHYECKHX CBOWCTB TPOCTHIX
BEIIECTB (METAJUVIOB W HEMETAJIOB) M WX BBICHIMX OKCHIOB, OOpPa30BaHHBIX JJIEMEHTAMH
BTOPOT'O U TPETHETO MEPUOJIOB;

- Ha3pIBaTh OOIIME XWMHUYECKHE CBOMCTBA, XapaKTEpPHBIC IS TPYMNI OKCHIIOB: KHCJIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

- Ha3plBaTh OOIKME XHWMHYECKHE CBOWMCTBA, XapakTEpHBbIC A KaXKIOTO M3 KJIAcCOB
HEOPraHWYECKUX BEILIECTB: KUCIOT OCHOBAHUM COJIEH;

- TIPUBOAMWTH MPUMEPHI PEAKIUN, MOATBEPIKIAOIINX XUMHYECKHE CBOMCTBA HEOPTaHMYECKHX
BEIIIECTB: OKCUOOB, KHCJIOT, OCHOBAHHI U COJICH;

- ONpeNeNnsaTh BEIIECTBO-OKHMCINTEIb M  BEIICCTBO-BOCCTAHOBUTEIb B  OKHCIHMTEIIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIIUSX;

- COCTaBJSTh OKUCIUTEIHbHO-BOCCTAHOBHUTENbHBIM OanmaHCc (A7 M3y4YEHHBIX peakiuil) Io
MPEIIOKEHHBIM CXEMaM PEaKIIHii;

- TPOBOJUTH J1A0OPATOPHBIC OMBITHI, IMOATBEPKIAIOIINE XUMHUYECKUE CBONCTBA OCHOBHBIX
KJIACCOB HEOPTaHWYECKUX BEILIECTB;

- MPOBOJUTH JIAOOPATOPHBIE OMBITHl MO MOJYYEHUI0O U COOMPAHMIO Ta3000pa3HBIX BEIIECTB:
BOJIOPO/Ia, KUCJIOPO/Ia, YIIECKUCIOTO Ta3a, aMMHUaKa; COCTABIIATh YPAaBHEHUSI COOTBETCTBYIOLIUX
pEeaKIuu.

Yuenux nomyuum 6o3mooicnocmo Hayuumsca.:

- FPaMOTHO 00paIaThCs ¢ BEIIECTBAMH B TIOBCETHEBHOM JKU3HU;

- 0CO3HaBaTh HEOOXOJIMMOCTH COOJIIOJICHMS MPABHII SKOJOTUYECKU O€301aCHOTO TMOBEJCHUS B
OKpYKarolle NPUPOIHON Cpene;

- TIOHUMAaTh CMBICT U HEOOXOJUMOCTh COOIIOJIEHUS TPEANMCAHUN, TpeIIaraéMbplx B
WHCTPYKIUSAX 110 UCTIOJIB30BAHUIO JIEKAPCTB, CPEJCTB OBITOBOM XUMUU U JIP.;

- HCMOJb30BaTh  MPUOOPETEHHBIE  KJIIOYEBBIE  KOMIIETEHTHOCTH TPU  BBITIOJHEHUH
HCCJIEIOBATELCKUX MPOEKTOB MO0 U3YUEHHUIO CBOWCTB, CIIOCOOOB MOJTYYEHHUS U PACIO3HABAHUS
BEIIIECTB;

- pa3BUBaTh KOMMYHHUKAaTUBHYIO KOMIIETEHTHOCTb, UCHOJb3Yysl CPEACTBA YCTHOW U MUCbMEHHOU
KOMMYHUKAaIlMM 0pH paboTe C TEKCTaMu Y4yeOHUMKA U JOMOJHUTEIbHOW JIMTEPATypOil,
CIIPaBOYHBIMU TaOIUIIAMH, TMPOSBIATH TOTOBHOCTh K YB@KEHHUIO WHOM TOYKH 3pEHHUS MpU
00CYXICHUU PE3yIbTAaTOB BHITIOJIHEHHOU PaOOTHI;

- OOBEKTUBHO OIIEHMBATh WH(OPMAIIMIO O BEHIECTBAX M XMMHUYECKUX Ipolieccax, KPUTHUECKU
OTHOCUTBCSI K IICEBJOHAY4YHOH uUH(pOpMaluu, HEI00pOCOBECTHOM pekilame, Kacarouecs
WCIIOJIb30BaHUS PA3JIMYHBIX BELIECTB;

- 0CO3HABaTh 3HAYCHUE TCOPETUUECKUX 3HAHUM JIJIST TPAKTUUECKOMN JEATETHPHOCTH YETIOBEKA,

- OMUCHIBATh U3YYECHHBIE OOBEKTHI KaK CHUCTEMBI, IPUMEHSIS JIOTUKY CUCTEMHOTO aHaJN3a;

- MPUMEHSITH 3HAHUS O 3aKOHOMEPHOCTSIX MEPHUONIESCKON CUCTEMBI

- XUMUYECKHX DJIEMEHTOB ISl OOBSICHEHUS U TIPEBUICHHS CBOWCTB KOHKPETHBIX BEIECTB;

- pa3BUBaTh HHHOPMAITHOHHYIO KOMIIETEHTHOCTh TTOCPEICTBOM YTIIyOJIEHUS 3HAaHUIA 00 UCTOpUU
CTAHOBJICHUS! XUMUYECKON HayKH, €€ OCHOBHBIX MOHSTHI, NEPUOJUYECKOTO 3aKOHAKAK OJHOTO
13 BOXHEHIIINX 3aKOHOB MPUPOJIBI, @ TAKKE O COBPEMEHHBIX JOCTH)KCHHSIX HAYKU U TEXHUKH.

- COCTaBJISITh MOJIEKYJSIPHbIE M TIOJIHbIE HOHHBIE YPABHEHMSI IO COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

- OPUBOJAMUTH NPHUMEPHI PEAKLMI, MOATBEPNKIAAIOLUIUX CYIIECTBOBAHUE B3aUMOCBS3H MEXKIY
OCHOBHBIMH KJIaCCaMH HEOPTAaHUYECKUX BEIIECTB;

- TPOTHO3MPOBATh PE3YNbTAThl BO3JACHCTBHUS Pa3IUYHBIX (AKTOPOB HA HM3MEHEHHE CKOPOCTH
XUMHYECKON PEaKIuu;



- IPOTHO3UPOBATh PE3YJIbTAThl BO3JEHCTBUS PA3IUUHBIX (DAKTOPOB HA CMELICHUE XUMHUECKOTO
paBHOBeCHS,

- IPOTHO3UPOBATh XUMUYECKUE CBOKCTBA BELIECTB HA OCHOBE UX COCTaBa U CTPOCHUS;

- POTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSIBIATH OKUCIUTEIIBHBIE NIH BOCCTAHOBUTEIHHBIE
CBOICTBA C yU4ETOM CTENEHEN OKHUCIECHUS 3JIEMEHTOB, BXOSALINX B €r0 COCTaB;

- BBIABJIATH CYLICCTBOBAHHUE IEHETUYECKOM B3aMMOCBSA3U MEXKIY BELICCTBAMHU B PsAY: MPOCTOE
BELIECTBO — OKCHUJl — I'MAPOKCHUJ — COJIb;

- XapaKTepu30BaTh 0COObIE CBOICTBAa KOHIIEHTPUPOBAHHBIX CEPHOM U a30THOM KHUCIOT;

- NPUBOJUTH NPUMEPHl YPAaBHEHUH pEaKLuH, JIeKAIIUX B OCHOBE IPOMBIIUIEHHBIX CIIOCOOOB
IIOJIy4eHHUSI aMMHUAaKa, CEPHOM KHUCIIOTBI, YyI'yHa U CTaJIU;

- ONUCBHIBaTh (U3NYECKHE M XUMHUYECKHE IPOLECCHl, SBISIONMECS YacTblO KpPYroBOpoTa
BEILECTB B IPUPOJIE;

- OpPraHM30BBIBATH, NPOBOJUTH YYCHHUYECKHUE MPOEKTHI IO HCCIECJOBAHMIO CBOWCTB BEILECTB,
MMEIOIIMX BAKHOE IIPAKTUYECKOE 3HAYCHUE.

COJAEPKAHUE YYEBHOI'O ITPEJIMETA

CornacHO OCHOBHOM 00pa3oBaTebHOM NporpaMme padoyast mporpamMma npeamMera «XUuMus»
Ha YPOBEHb OCHO8HO20 001eT0 00pa3oBaHMs paccunTaHa Ha 136 y4eOHBIX 4acoB Ha YpOBEHbD,
u3 pacyeta 8 kiacc - 68, 9 kiacc - 68 yueOHbIX 4acoB (2 4 B HE/ICIIIO).

8 kuace. B paGoueii mporpamme, cnemys, B ocHoBHOM uaee O.C. Tabpuensna,
HECKOJIbKO M3MEHEHA I10CJIEI0BAaTEeIbHOCTh M3y4eHHUsl TeM. [IpuHUIMNUaIbHBIM MOMEHTOM
ABIIICTCS TIEpEIUIaHUPOBAHUE U3yYeHUS TeM 4 U 5 - «XUMUYECKUN MPaKTUKyM», a UMEHHO:
NpakTU4ecKue paboThl MPOBOIATCS HE OJOKOM, a MpPH HM3YyYCHHH COOTBETCTBYIOIIUX
TEMaTUYeCKUX BOIPOCOB. brarogaps TakoW HeperuiaHupoBKE JIOTHYECKH HU3YyYEHHBIE TEMbI
MOJTBEPKIAI0TCS AKCIIEPUMEHTAIIBHO.

9 kaacc. B 9 xiacce npuHIUNMAIBHBIM MOMEHTOM SIBIISIETCA IEperjaHUpOBaHUE
u3ydeHus TeM 2 u 4 - «XUMHYECKUH NPAKTHKyM», a HMEHHO: MPAKTUYECKUE pPadOThI
IPOBOAATCS HE OJOKOM, a NpHU HU3YUYEHUU COOTBETCTBYIOLIUMX TEMATHUYECKUX BOIIPOCOB.
bnaromaps  Takoll  mepemJaHMPOBKM  JIOTHUECKHM  H3YYEHHBbIE TEMbl  IMOJTBEPXKIaeM
AKCIEPUMEHTAJILHO, IPOBO/IS TPAKTUUYECKHE PAOOTHI.

8 KJIACC
BBEJIEHUE (6 u.)

[TpenmeT xumun. MeToabl TO3HAHUS B XUMUU: HAOIIOIEHUE, IKCIIEPUMEHT, MOJISTTUPOBAHHE.
HcToyHuKH XUMHUYECKOM WHPOpMaluU, €€ IMOJIyueHHEe, aHallu3 U MpeJCTaBIeHHE €ro
pe3ynbTaroB. [IoHATHE O XUMHUECKOM 3JIeMEHTE U (hopMax ero CyIiecTBOBaHHUS: CBOOOIHBIX
aToOMax, MPOCTBIX U CIOXKHBIX BemlecTBax. [IpeBpamienust BemecTB. OTIMYUE XUMUYECKUX
peakiuit oT (QusMUeckux sBIeHW. Ponb XUMUM B JKM3HH ueloBeka. XeMOQWIHs W
xeMmopobus. Kparkue cBefeHUsT W3 WUCTOPUM BO3HUKHOBEHUS W PAa3BUTHUS XUMHUHU. Poib
OTEUECTBEHHBIX YYEHBIX B CTAHOBICHHHM XMMHUYECKON Hayku — pabotel M. B. JlIomoHOCOBa,
AM. bytneposa, J[. U. MenaeneeBa. Xumuueckass CHUMBOJIMKA. 3HAKH XUMHYECKHUX
DIIEMEHTOB ¥ TMPOWCXOXKJEHHE WX Ha3BaHuid. Xumuueckwe Qopmynsl. HHAEGKCH U
kod(urmenTel. OTHOCUTENIbHBIC aTOMHAsI U MOJIEKYJsipHasi Macchl. [IpoBeneHne pacueTroB
MaccoBOW JIOJIM XUMHMYECKOIO DJJEeMEHTa B BELIECTBE Ha OCHOBE €ro (opMyJbl.
Ilepuoanueckas cucrema xumuueckux snmemMeHToB [[. 1. MenneneeBa, ee CTpyKTypa: Maibie



u Oojblllie MEepUoAbl, TPyNIbl U moArpynnbl. Ilepuoanueckas cuctema Kak CIpaBOYHOE
nocoOue Jyisl MOTYyYEHUs CBEICHUM 0 XUMUYECKUX JJIEMEHTAX.

Jemoncrpanuu. Mozgenu (mapocrepxueBble u Crioapra—Dbpurneda) paziauyuHbIX MPOCTHIX U
CJIOXKHBIX BemecTB. KoUIeKIMs CTEKITHHOM XMMHMYECKON nocynsl. Koseknus matepuanoB U
U3JIeIIMI U3 HUX Ha OCHOBE AJIIOMUHHUA. B3aumonencrsue MpaMopa ¢ KUCIOTON U ITOMYTHEHHUE
U3BECTKOBOM BOJBI.

JlabopaTopubie onbIThl. . CpaBHEHHE CBONCTB TBEPABIX KPUCTAIUIMYECKMX BELIECTB U
pactBopoB. 2. CpaBHEHHME CKOPOCTHM HCIApEHMsl BOABI, OACKOJIOHA W OSTWJIOBOTO CIHPTA C
¢bmIbTpOBANIBHOM Oymaru.

IIpakTudeckass padora Nel. «[IpaBuna TeXHUKH OE30MACHOCTH MPH PadOTEe B XUMHUYECKOM
kabunere. Ilpuembl oOpamieHuss ¢ J1a0OpaTOpHBIM OOOPYAOBAaHHEM U HarpeBaTeIbHBIMHU
puoOpaMm».

TEMA 1. ATOMbI XUMHWYECKHUX DJIEMEHTOB (9 u.)

ATOMBI Kak (popMa CyIIeCTBOBAHUS XUMHUUYECKUX 371eMEHTOB. OCHOBHBIE CBEACHUS O CTPOCHUU
aTtomoB. JloKa3zarenbcTBa CIOKHOCTH cTpoeHusi aromoB. OmbiTel Pesepdopna. [lmaneraphas
MOJIEJIb CTPOCHHS aToMa.

CocTtaB aTOMHBIX siiep: NMPOTOHBI, HEUTPOHBI. OTHOCUTENBHAs aTOMHasl Macca. B3zanMocBsi3b
HOHSITUH «(IIPOTOH», KHEUTPOH», KOTHOCUTEJIbHAS aTOMHAsl Macca.

M3MeHeHune yncia NpOTOHOB B si/Ipe aToMa — 00pa30BaHNUE HOBBIX XUMUYECKUX JIEMEHTOB.
M3MeHeHne uucna HEHUTPOHOB B sjpe aTtoMa — oOpazoBaHue u30TonoB. CoBpeMeHHOE
OIPENIECTICHUE NTOHATUS «XUMHUYECKUHN 1eMeHT». M30TOIBI KaKk pa3sHOBUIHOCTH aTOMOB OJHOTO
XUMHYECKOIO MJIEMEHTA.

OnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX YPOBHEH aTOMOB XHMHUYECKUX 3JIEMEHTOB MajbIX
nepuooB. IlonsaTHE 0 3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE.

Ilepnonnueckas cucrema xuMudeckux aiemeHToB /[. M. MeHneneeBa u cTpoeHne aTOMOB —
¢u3nUecKuii CMbICI MOPSIKOBOTO HOMEpPA JIEMEHTa, HOMepa TPYIIbl, HOMepa IepHoAa.
W3meHenne yucia HJIEKTPOHOB HAa BHEIIHEM JJIEKTPOHHOM YpPOBHE AaTOMa XHMHYECKOTO
3lIeMEHTa — 00pa3oBaHHE MOJOXKUTEIbHBIX U OTPULIATENLHBIX MOHOB. MOHBI, 00pa3oBaHHbBIE
aTOMaMy METaJUIOB M HEMETAJUIOB. [Ipn4YMHBI U3MEHEHHSI METANINYECKUX U HEMETAIIMYECKUX
CBOWCTB B mnepuojax u rpynnax. OO6pa3oBanue OMHapHbIX coeauHeHuil. IlonsTe 00 MOHHOM
cBs3u. CxeMbl 00pa30BaHUsI HOHHOM CBSI3H.

B3anmoseiicTBue aTOMOB 3]1EMEHTOB-HEMETAIIJIOB MEXAY co00i — 00pa3oBaHHUE JIBYXaTOMHBIX
MOJIEKYJI IPOCTHIX BellecTB. KoBajieHTHas HemosisspHash XUMUYECKas CBsI3b. DJEKTPOHHbBIE U
CTPYKTYpHBIE (hopMynbl. B3anmoneiicTBre aTOMOB HEMETAJUIOB MEXIYy co0oif — oOpa3oBaHue
OMHApHBIX COENMHEHUN HEMETAIJIOB. DJIEKTPOOTpULaTebHOCTh. KoBasileHTHas nmosisipHasi CBA3b.
[ToHsiTHE O BaJEHTHOCTH KaK CBOMCTBE aTOMOB 00pa30BbIBATh KOBAJICHTHBIE XUMHUECKUE CBSI3H.
CocraBnenue GopMmyn OMHAPHBIX COEAMHEHUHN MO BaJeHTHOCTH. Haxok/ieHue BaJIEeHTHOCTHU IO
dopmysie OGMHAPHOTO COEUHEHHUS.

B3anMopeiicTBHe aTOMOB METAILIOB MEXIAY 000 — 00pa30BaHNE METATUTUIECKUX KPUCTAIIOB.
IToHsiTHE O METAIIINYECKOH CBS3H.

JleMoHcTpanuu. Mojgenn aToMOB XUMHYECKHX OJJIeMEHTOB. llepuomudeckas cucrema
xuMuyeckux snementoB [1. V. Menzeneesa (paznuunblie GOpMBI).

JlaboparopHbie onbIThl. 3. MogenupoBanue NpUHIMNA JEHCTBHS  CKAHMPYIOLIETO
MHUKpockomna. 4. M3rotoBieHne Mojeneil MoyeKysl OMHAapHBIX coeAuHeHHH. 5. M3roTtoBieHue
MOJIEH, UJUTKOCTPUPYIOIIEH CBOMCTBA METAJUIMYECKON CBSI3H.

KonTpouabsnas padora Nel 1o reMe «ATOMBI XUMHUYECKHUX JIEMEHTOB.



TEMA 2. IPOCTBIE BEIIECTBA (5 4.)

[TonoxxeHue MeTaIOB U HeMeTa/u1oB B [leproauueckoii cucteMe XMMHUYECKHUX 3JIEMEHTOB

. N.MenneneeBa. Baxxueiiive npocThie BEIIECTBA — METAIUIbI (5KeJie30, aTFOMUHUHN, KaJIbLIUM,
MarHui, HaTpuid, Kayimii). OOmme Qu3nueckre CBOWCTBAa METAIOB. BakHeiime mnpocThie
BEIIECTBa-HEMETAJUTbI, 00pa30BaHHBIE aTOMaMU KHUCJIOPOa, BOJIOPOAA, a30Ta, cepbl, (ocdopa,
yraepoaa. MoJiekynbl IpOCThIX BEIIECTB-HEMETAIIOB — BOAOPOJa, KHUCIOPOa,

a3ora, rajgoreHoB. OTHOCHTENbHAS MOJIEKYIsIpHast macca. CrocoOHOCTh aTOMOB XMMHUYECKHX
9JIEMEHTOB K 00pa30BaHUIO HECKOJBKUX MPOCTBHIX BEUIECTB — aJUIOTPOIUSA. AJUIOTPOIHbBIE
MoaudUKau Kuciopoaa, ¢ochopa, omoBa. MeTalIMuecKue UM HEMETAJIHMYECKHE CBOWCTBA
MPOCTHIX BemecTB. OTHOCUTENBHOCTh 3TOTO MOHSATHS.

Uucno Aporagpo. KonumuectBo BemiectBa. Mousb. MomsipHas macca. MonsipHblil  00beM
ra3oo0pa3HbIX BemiecTB. KpaTHble eMHUIBI H3MEPEHUs KOJIMYECTBA BEIIECTBA — MUJUIUMOIIb U
KAJIOMOJIb, MWJUTUMOJISIpHAST M KWJIOMOJISIPHAsT MacChl BEIIECTBA, MMJUIMMOJSIPHBIA U
KUJIOMOJISIPHBIN 00beMbI ra3000pa3HbIX BEIIECTB.

PacueTsl ¢ HCTIONB30BAaHUEM MTOHSITHI «KOJMYECTBO BEIECTBAY, «MOJISIPHAS MACCa», «MOJISPHBIN
00BEM Ta30By», «4UCI0 ABOTAIPOY.

Nemoncrpanuu. [lomyuenne o3ona. OOpasipl 6enoro m ceporo oioBa, 0EIOro W KpacHOTro
docdopa. HekoToprie MeTamibl U HEMETAIJIbl C KOJIMYECTBOM BemlecTBa 1 Moiab. MosipHBIit
00beM ra3000pa3HbIX BEIIECTB.

JladoparopHbie ombIThl. 6. O3HAaKOMJIEHHE C KOJUIEKUMEH MeTayioB. 7. O3HaKOMIJIEHHE ¢
KOJUIEKLIMEH HEMETAJUIOB.

TEMA 3. COEAUHEHUA XUMHWYECKHUX DJIEMEHTOB (14 u.)

Crenenn okucienus. CpaBHEHUE CTETNCHU OKHCIICHUSI U BaJeHTHOCTH. OIpesenieHne CTEleHU
OKHCJICHHS OJJIEMEHTOB B OuHapHbiXx coeauHeHusx. CocraBneHue (opmyn OUHAPHBIX
COeIUHEHMH, OOIIMI crToco0 UX Ha3BaHUM.

bunapHble coelMHEHHsS METallIOB W HEMETANIOB: OKCUIbI, XJOPHUJBL, CYIb(QUABI U TIp.
Cocrapnenue ux ¢opmys. bunapHbie coeMHEHUST HEMETAUIOB: OKCHJIBI, JIETYYHE BOJIOPOIHBIC
COeIMHEHMS, MX COCTaB W Ha3BaHus. lIpencraButenn OKCHAOB: BOAQ, YIVIEKUCIBIA Tas,
HerameHass u3BecTb. lIpencraBuTenu JeTy4uX BOJOPOAHBIX COCIUHEHUH: XJIOPOBOJIOPOI M
aMMMaK.

OcHoBaHUs, UX COCTaB W Ha3BaHuA. PacTBopuMOCTh OcHOBaHUU B Boje. [IpencraBurenu
HIeNouei: THAPOKCUABI HATpus, Kanus U Kanblus. [loHsTHE 00 MHAMKATOpax U KadyeCTBEHHBIX
peaKuusX.

Kucnotsl, ux cocraB u HazBanus. Knaccuduxamus kucnor. [lpenctaButenu KHUCIOT: cepHas,
consiHas, aszorHas. Ilonstme o mkane kucinotHoctu (mkana pH). W3menenue okxpacku
WHJUKATOPOB.

Coui Kak MPOM3BOJHBIE KUCIOT U OCHOBAaHUI, UX COCTaB U Ha3BaHUA. PaCTBOpUMOCTH coneil B
Boje. [IpencraBurenu coneit: xmopua HaTpus, kapOoHAT U Gocdar KambIusl.

AMop(dHBIE U KPUCTAUINYECKUE BEIIECTBA.

MexxMoneKyspHble B3auMOAeUCTBUS. THUIIBI KPUCTATUTMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTB
BEILIECTB OT THUIIOB KPUCTAJUIMYECKUX PEUIETOK.

Yucteie BemecTBa U cMecu. [Ipumepsl KUIKUX, TBEPIABIX M ra3000pa3Hbix cMmeceil. CBoiCTBa
YHUCTBHIX BEIISCTB M cMecel. X coctaB. MaccoBas m 0oO0ObeMHas JOJM KOMIIOHEHTa CMECH.
PacueTsl, cBI3aHHBIC ¢ HCIIOIL30BAHUEM ITOHITHUS OIS,

JemoncTpanuu. O06pa3ipl OKCHUIOB, KUCIOT, OCHOBAHMM M coJied. MoJieln KpUCTAITNYECKIX
peIIeTOK XJIOpuAa HaTpus, anMasa, okcuaa yraepoaa (IV). KucnorHo-1menounbsie HHARKATOPHI,
W3MEHEHUE WX OKPACKH B Pa3IMUHBIX Cpelax. YHHUBEPCAJIbHbIA MHANKATOP U U3MEHEHHE €ro
OKpacKH B pa3yinuHbIX cpenax. [lkama pH.



JlaGopaTropHble onbIThl. 8. O3HAaKOMJIEHHWE C KOJUIEKIMEW OKCHAOB. 9. O3HAKOMJIEHHE CO
cBoictBamu ammuaka. 10. KauectBennas peakuusi Ha yriaekucielil ras. 11. Onpenenenue pH
pPacTBOPOB KUCJIOTHI, 11eJ04Yu U BoJbL. 12. Onpenenenue pH TUMOHHOrO U sI0JJ0YHOTO COKOB Ha
cpe3e 1wiogaoB. 13. O3HakomiieHHE ¢ KoJuleKuuen cosieid. 14. O3HakoMJIeHHE C KOJUIEKIUEen
BEIIECTB C pa3HbIM THUIOM KPHUCTAJUIMYECKON  pemeTku. M3roroBienue Mojeneit
KPUCTALTMYECKHX pemeTok. 15. O3HakoMiIeHHe ¢ 00pa3IioM TOPHOM TOPOIBI.

IIpakTnyeckas padora Ne2 «[IpurotoBieHue pacTBopa caxapa v OnpeIeIeHUe MacCOBOM 10JIU
€ro B pacTBOPEM.

KonTpoabsnas padora Ne2 o teMe «CoeIMHEHUS] XUMUYECKUX 3JIEMEHTOBY.

TEMA 4. UBMEHEHUA, IIPOUCXOJAINIUE C BEHIECTBAMM (11 4.)

[TonsiTve ABJIEHUH, CBSI3aHHBIX C U3MEHEHUSAMM, IPOUCXOIAIINMH C BEILIECTBOM.

SIBieHusI, CBSI3aHHBIE C U3MEHEHUEM KPUCTAJUIMUECKOTO CTPOEHUS BEILIECTBA IPU MOCTOSHHOM
ero cocraBe, — ¢usnyeckue spiaeHus. Dusznyeckue SBIEHUS B XUMHM: JUCTHUIALUA,
KPHUCTAJTU3AIMs], BEIMTAPHBAHNE M BO3TOHKA BEIIECTB, (PMIBTPOBAHUE U LICHTPU(PYTUPOBAHHE.
SIBneHus1, CBA3aHHBIE C U3MEHEHHUEM COCTaBa BEILECTBA, — XMMHUYECKUe peakuuu. [IpuzHaku u
YCIIOBUS IPOTEKAHUS XMMUUECKUX peakluil. Bolaenenue TemioTsl U cBeTa — pPeaKUl TOPEHuUs.
[TonsiTHE 006 9K30 - U SHAOTEPMUYECKUX PEAKIIHIX.

3aKOH COXpaHEHHS Macchl BEIIECTB. XHMMHMUYECKHE YypaBHEHHUS. 3HAuU€HUE MWHJEKCOB H
k03 duunentoB. CocraBieHue ypaBHEHHH XUMUYECKUX pPEeaKLUi.

Pacuetsl o xumMuueckuM ypaBHEHUsAM. Penienne 3a/1au Ha HaX0Xk/I€HUE KOJIMYECTBA, MAaCChl WU
o0beMa NPOyKTa PeakIMy 0 KOJIWYECTBY, Macce WM 00beMY UCXOAHOI0 BelecTa. PacueTsl ¢
UCIIOJIb30BAaHUEM IOHSTHS «JOJIs», KOTJAa MCXOJHOE BEIIECTBO JaHO B BHUIE pPacTBOpa C
3aJJaHHOM MacCOBOM [10JIEH PacTBOPEHHOI'O BEILECTBA WM COIEPKUT OIPEACICHHYIO JI0JIIO
IIpUMECEH.

Peakuun pasznoxenus. I[lpencraBieHne 0 CKOpOCTM XUMHUYECKMX peakuuil. Karammzatopsl.
®epmenThl. Peakiuu coenunenus. Karanurnueckrue U HeKaTaIMTUYECKHE PEAKIMK, OOpaTUMBbIe
U HeoOpaTuMble peakiuy. Peakiuu 3amenienus. Psa akTHBHOCTH METAJUIOB, €r0 UCIOIb30BAHUE
JUIsL TIPOTHO3UPOBAHUSI BO3MOKHOCTH TNPOTEKaHMs peakUuid MEXJy MeTallaMd U KUCIOTaMH,
peakuuil BBITECHEHUS! OJHUX METAJJIOB U3 PACTBOPOB MX COJEHM IpyrMMH MeTajuiamu. Peakiuun
oOMeHa. Peaknuu HeiTpanuszanuu. YcioBHsS NMPOTEKaHUs peakluil oOMEHa B pacTBopax [0
KOHIIA.

TuIbl XUMUYECKUX pEaKIUi Ha IPUMEPE CBOMCTB BOABL. Peakius pasziioKeHus: — JIJIEKTPOIIN3
BO/bl. Peakuuy coequHEHMs — B3aMMOJEHCTBHE BOJBI C OKCHUAAMHM METAJIJIOB M HEMETAJLIOB.
VYcnoBue B3auMOJIEHCTBUS OKCUIOB METAJUIOB U HEMETAJIOB ¢ BO/I0H. [loHsITHE «TUIPOKCUIBI.
Peakiun 3amerieHus — B3aMMOJAEHCTBHE BOJbI C MeTaulaMu. Peakuuum oOMeHa — TUAPOIH3
BEIIIECTB.

JMemonctpauuu. [Ipumepsl pusnueckux sBICHHN: a) 1U1aBieHne napaduna; 0) BO3roHKa Homa
Wi OEH30MHOM KHUCIOTHI, B) PAacTBOPEHHE OKpAIIEHHBIX coJieil; I) auddy3us AYHMIHUCTHIX
BEUIECTB C TOpsIlEl JIaMIIOYKM HakaluBaHuA. [IpuMepbl XMMHUECKUX SIBICHUN: a) TOpeHHe
maruusi, (ocdopa; 0) B3aUMOICHCTBUE COJSHOW KHUCIOTHI C MpPamMOpOM HWJIM MEJIOM; B)
nonyueHue ruapokcuaa meau (Il); r) pacTBopeHUe MONYYEHHOTO THAPOKCUAA B KUCIOTaX; 1)
B3anmojeiicteue okcuaa Mmeau (II) ¢ cepHOW KHCHIOTOM TpH HAarpeBaHUU; €) Pa3lIOKECHHE
NepMaHraHata Kajus; ) pa3jiokeHHe NepoKCcHIa BOAOPOa ¢ MOMOIIBIO AUOKCH 1A MapraHia u
KaTaJiazbl KapTo(desst Ui MOPKOBH; 3) B3aUMOJICHCTBHE Pa30aBICHHBIX KUCIOT C METAJJIAMH.
JlaGoparopHbie onbIThI 16. [IpokanuBanre Menu B INIaMEHU CIUPTOBKHU. 17. 3aMellieHre Menu
B pacTtBope xsopuaa meau (II) xenezom.

IpakTnyeckue padora Ne3 «[Ipu3HaKM XUMHUYECKUAX PEAKITHI».

KonTpouabsnas pabora Ne3 o reme «/3MeHEHMs, TPOUCXOALINE C BELIECTBAMMY.



TEMA 5. PACTBOPEHUE. PACTBOPbl. CBOWCTBA PACTBOPOB
JIEKTPOJIUTOB (20 u.)

PactBopenue kak ¢usuko-xumudeckuit mponecc. [loHsTHE 0 THApaTaXx M KPUCTALIOTHIpPATaX.
PactBopuMocTh. KpuBbie pacTBOPUMOCTH Kak MOJI€NIb 3aBUCUMOCTH PAaCTBOPUMOCTH TBEPIbIX
BEIIECTB OT TeMIleparypbl. HachlllleHHbIE, HEHACBILICHHBIE W TMEPECHILMICHHBIE PAaCTBOPBI.
3HayeHHEe pacTBOPOB JJIs MPUPOJIbI U CEIBCKOT0 X035MUCTBA.

[TonrsiTrie 00 PIEKTPOIUTUYCCKON TUCCOLMAIMU. DJIEKTPOJIUTHI U HEIIEKTPOIUTHL. MexaHu3M
JIMCCOLIMAIMNA DJIEKTPOJIMTOB C PA3JIMYHBIM XapakTepoM CBA3U. CTENeHb 3JIEKTPOJIMTHYECKOU
mucconuaiuu. CUIbHBIE U c1a0bIe SJICKTPOIHTEHI.

OCHOBHBIE TIOJIOKEHHMSI TEOPUHM JJICKTPOJIMTHYECKOW Juccouuranuu. VOHHbIE ypaBHEHUS
peakiuii. Peakiun oOMeHa, uaymme 10 KOHIIA.

Knaccudukanmst HOHOB U UX CBOMCTBA.

Kucnotel, ux xnaccudukanus. Jluccoumanuss KUCIOT W WX CBOWCTBA B CBETE TEOPHUH
3JIEKTPOJINTUYECKON  Juccouranuud. MoneKynsipHble W HMOHHBIE YPAaBHEHUS pPEaKUUH.
B3aumoneiicTBue KUCIOT C MeTaslaMu. OJEKTPOXMMUYECKUH psJl HaNpsyKEHUH MEeTasloB.
BzanmogeiicTBrEe KHCIOT ¢ OKCHAAMHM MeTaailoB. B3anmMmojeiicTBHE KMCIOT ¢ OCHOBAaHUSIMH —
peakiusi HeWTpanu3auud. B3aumonelcTBHE KHCIOT ¢ cojsiMd. Vcrnonp3oBaHue TaOIMIIBI
PacTBOPUMOCTH JJISI XapAKTEPUCTUKU XUMUUECKHUX CBOMCTB KHUCIIOT.

OcHoBanusl, ux kiaccupukauus. Jlucconuanuss OCHOBAaHMM M HMX CBOMCTBA B CBETE€ TEOPUU
SJIEKTPOJIUTUYECKON Jucconuanuu. B3anmoneiicTBue ocHoBaHMM C consiMu. Mcrnonb3oBaHue
TaOMUIBI  PAaCTBOPUMOCTH  JUISI  XapAaKTEPUCTHKKA  XMMUYECKHX CBOWCTB  OCHOBaHUH.
BzanmoeiicTBre 1IeJI0UEl ¢ OKCHIaMHA HEMETAIJIOB.

Conu, MX JAMCCOLMAlUSg W CBOMCTBA B CBETE TEOPUU DIIEKTPOIUTHUYECKON HCCOIUAIUU.
B3auMopeiicTBre coneil ¢ MeramiaMu, OCOOCHHOCTH ATHUX peakiuid. B3ammonelicTBue comneid ¢
cosisimu. Vcnonb3oBanue TaOIMIBI PACTBOPUMOCTU JIJISI XapAKTEPUCTUKA XUMUYECKUX CBOUCTB
CoJIei.

O06o01enue cBeleHni 00 OKCHIaxX, X KiIacCU(UKAIIMU U CBOMCTBAX.

I'enernueckue psAnbpl MeTajula M HEMeTaula. ['eHeTHudeckas CBs3b MEXIAy Kilaccamu
HEOPraHWYECKUX BEIIECTB.

OKHMCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

OrnpeziesieHne CTeNeHEH OKHUCICHUS IS DJIEMEHTOB, 00pa3yIoNIuX BEIIECTBA Pa3HBIX KJIACCOB.
Peakuuu noHHOrO OOMEHa M OKHCIHUTEIHHO-BOCCTAHOBUTENBbHBIE peakiuu. OKUCIUTENb U
BOCCTAHOBUTEJb, OKHCIIEHHE W BoOccTaHoOBiieHHE. (COCTaBlieHHE YypaBHEHUH OKHCIUTEIbHO-
BOCCTaHOBHUTENBHBIX PEAKIIUI METOAOM DIIEKTPOHHOTO OanlaHca.

CBoiicTBa TPOCTHIX BEHIECTB — METAUIOB M HEMETA/IOB, KHCIOT W COJIeH B CBETe
OKUCITUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHIA.

JemoHcTpanuu. VcrbiTanue BENIECTB M MX PACTBOPOB HA AJIEKTPONPOBOAHOCTh. 3aBUCUMOCTh
ANEKTPOIPOBOJHOCTH YKCYCHOM KHCIIOTHI OT KOHUEHTpAlUUH. J[BUKEHHE OKpAIlIeHHbIX HOHOB B
ANEKTPUYECKOM Tosie. B3amMojelicTBue NMHKA C CEpOM, COJISTHOM KHUCJIOTOW, XJIOPUIIOM MEIu
(IT). 'openne marnus. BzaumopelicTBre XJIOPHON U CEPOBOIOPOIHON BOJIBI.

JlabopaTopHuble onbiThl 18. B3anuMonelicTBrue pacTBOpOB XJIOpUAa HATpUs M HUTpaTa cepedpa.
19. TlomydyeHue HEpacTBOPUMOTO THUIPOKCHIA U B3auMofeicTBue ero ¢ kucimoramu. 20.
BzanMoaeiicTBre KHUCIOT ¢ OCHOBaHUAMU. 21. B3anMoaelicTBHE KHUCIOT ¢ OKCUIAaMU METAJIJIOB.
22. BsaumopeiicTBUEe KHCIOT ¢ MeTamiaMu. 23. Bs3auMopjeiicTBue KHCIOT ¢ coiisiMU. 24.
BzanmoneiictBue 1mienouer ¢ KucioTamMu. 25. BsamMmopeiicTBue 1enodedl ¢ OKCHAAMH
HemeTayuioB. 26. BzaumopeiictBue mienouedn ¢ comsimu. 27. llomyueHue M cBOMCTBa
HEepacTBOPUMBIX OCHOBaHMiA. 28. B3auMoseiicTBHE OCHOBHBIX OKCHIOB C KHCIOTaMH. 29.
B3anmopeiicTBe OCHOBHBIX OKCHAOB ¢ Bomoi. 30. B3ammopeiicTBHe KHCIOTHBIX OKCHIOB C
meioyaMu. 31. B3anMoaelicTBUEe KHMCIOTHRIX OKCHIOB ¢ BOoXoil. 32. B3anMonelicTBHE cOJIEN C
kucioramu. 33. B3auMopelicTBre coiel ¢ menodamu. 34. B3aumonaeiicTBue coleii ¢ coisamu. 35.
B3anmoneiicTBre pacTBOPOB COJIEH C METAIAMHU.



IpakTuyeckne padorbi: Nod «Monnble peakmuu». NoS5 «YcioBus TPOTEKaHUS XUMHUYECKHUX
peaknuii MeXIy pacTBOpaMH 3JICKTPOJIUTOB 10 KOHIa». NeG «PemeHune sKcrnepuMEHTaIbHBIX
3a1au».

KonTpoubsnas pabora Ned o reme «PactBopenue. PacTBopbi».

TEMA 6. IOBTOPEHUE U 3AKPEIIJIEHUE U3YUYEHHOTI O (3 u.)

IToBTOpEHME U 3aKpEIUICHUE 3HAHUU IO TeMaM: «ATOMBI XUMUYECKUX 3JIEMEHTOBY», «IIpocTeie
BeulecTBay, «CoeaMHEHHUs XMMMUYECKHUX JJIEMEHTOB», «VI3MEHEHMs, MpOUCXOJAIIHNE C
BeuiecTBamMuy, «Pactsopenne. PactBopel. CBONMCTBA PACTBOPOB JIEKTPOJIUTOBY.

Hrorosasi koHTpoOJIbHAsSI padoTa

9 KJIACC

BBEJAEHUE. OBIIAS XAPAKTEPUCTUKA XUMMWYECKUX 3SJIEMEHTOB U
XUMHUYECKUX PEAKIIUI

MNEPUOJUYECKNN 3AKOH U MEPUOIUYECKAS CUCTEMA XUMHWYECKHX
9JIEMEHTOB . U. MEHIEJIEEBA (12 4.)

XapakTepucTHKa 3JIEMEHTa II0 €ro IOJIOXKEHUI0 B lleproanyeckoi cucTeMe XUMHUYECKHX
snemenToB /1. 1. MenneneeBa. CBoiicTBa OKCUI0B, KMCIIOT, OCHOBAHHI U COJIEH B CBETE TEOPUU
AIEKTPOJIUTUYECKON AUCCOLHUALMY U OKUCICHUS-BOCCTAHOBIICHUS.

[TonstTe o mepexoAHbIX »dieMeHTax. AMGOTepHOCTb. ['eHeTHuecKuid psJ MEPEeXOHOTO
AJIEMEHTA.

Ilepuonnueckuii 3akoH u [lepuonnueckas cucrema xumuieckux 3meMenToB /1. M. Meneneesa.
XuMHU4YecKasi OpraHu3anusl KUBOM U HEKUBOW NMPUPOJbl. XUMUYECKUN COCTaB sJpa, MAaHTUU U
3eMHOM KOpbl. XHMHYECKME JJIEMEHTbl B KIETKaX JKHUBBIX OpraHu3MoB. Makpo- u
MHUKPOIJIEMEHTBHI.

OO6o0uieHne CBECHUM O XMMHUYECKHX peakuusax. Kmaccuuxanus XUMHYECKUX peakUuil Mo
pPa3IUYHBIM TPU3HAKaM: «UHCIO W COCTaB pearupyromux M 00pa3yrolIuxcs BeELIECTBY,
«TeroBoi 3¢ (deKT», «HaNpaBleHUE», «U3MEHEHHE CTENEeHEeW OKUCIEHUS HIIEMEHTOB,
0o0pa3ylomux pearupyroliue BeulecTBay, «pa3a», «MCHoJIb30BaHNuEe KaTtanuzaropay. [loHsTue o
CKOPOCTH XUMHUYECKOW peakiuu. PakTopbl, BIUSAIOIIME HA CKOPOCTh XMMHMUYECKHUX PEaKLUM.
KaranuzaTtops! u katanu3. UTHruOUTOpHl. AHTHOKCHIAHTHI.

JemoncTpanuu. Pazmuunsie gopmel Tabauusl [. . MenneneeBa. Monenu aTOMOB 3JIEMEHTOB
1-ro nmepuomoB. Mojenb CTpo€HHS 3€MHOTO Miapa (MOMEpedHbId pas3pe3). 3aBUCUMOCTh
CKOPOCTH XMMHYECKOM PEaKIMH OT IMPHUPOJBI PEarMpyrOIIUX BELIECTB. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON peakluu OT KOHILEHTpAaIMM pPearupyrollux BeLIECTB. 3aBHUCUMOCTb CKOPOCTH
XUMHUYECKON peakIMy OT IJIOUIaJu CONPUKOCHOBEHMS PEArupyroIIMX BEUIECTB («KUISAIINN
CIIOI»). 3aBUCHUMOCTh CKOPOCTHM XHMHYECKOM peakuuu OT TeMIepaTypbl pearupyromux
BelleCTB. ['OMOTeHHBI M  TreTeporeHHbld  Katanusbl. DepMEHTAaTUBHBIA  KaTalus.
Wurubuposanue.

JlabopaTopHusle onbIThI 1. [lonydeHne ruipokcuia HUHKA U UCCIIEOBAHNUE ETO CBOWCTB.

2. MopenupoBanne nocTpoeHus Ilepmonnueckold CHUCTEMBl XHMHMYECKHX  3JIEMEHTOB
. .MenneneeBa. 3. 3amemnieHue >Kene3oM Meau B pacTBope cynbhara wmenu (II). 4.
3aBUCUMOCTBH CKOPOCTH XMMHYECKOM PEAKIINN OT MIPUPOJIBI pEarupyrolnX BEIIECTB HA IPUMEDPE
B3aMMOJEMCTBHS KHCIOT C MeTajulaMHu. 5. 3aBHCHUMOCTb CKOPOCTH XHMHUYECKOW pPEaKIMH OT
KOHIIGHTPAllU pEearupyrollnx BEIIECTB HAa NPHUMEpPE B3aWMOJECHCTBHS IIMHKA C COJISTHOM
KHCJIOTOM pa3IM4HOM KOHLEHTpauuu. 6. 3aBUCUMOCTb CKOPOCTH XUMHYECKOH PpEaKIHMHU OT
IJIOIIA M CONMPUKOCHOBEHHUSI PEarnpyronuX BemecTs. 7. MoaenmpoBaHue «KUIISIIETO CIIOs». 8.
3aBUCHUMOCTb CKOPOCTH XHMHYECKOM pEeaklUHUu OT TEMIIEpaTypbl PEarupyrolIuX BELIECTB Ha
npuMmepe B3auMmoaencTBua okcuga menu (II) ¢ pacTBopoM cepHOMl KHCIOTHI pa3IMYHON
Temneparypol. 9. Pa3nokeHue mepokcuaa BOJAOpOJa C MOMOIIbI0 okcujaa mapranua (IV) u



karanasbl. 10. OOHapykeHHe KaTaja3bl B HEKOTOPBIX MUIIEBBIX MpoaykTaX. 11. Marubuposanue
B3aWMOJICUCTBUSI KUCIIOT C METAJIIAaMHA YPOTPOITMHOM.

KonTpoabHas padora Ne 1 mo TtemMe «OOrmias XapakTepUCTHKA XUMHUYECKHX O3JIEMCHTOB H
xuMuueckux peakuuil. [lepuognueckuil 3axoH u [lepuoguueckas cucrema XuMu4yeckux 3semeHTos . M.
MeunneneeBa».

TEMA 1. METAJLJIBI (18 u.)

[Tonoxenune metamwioB B lleproanueckoit cucreme xumuueckux aemeHToB /. 1. Menneneesa.
Mertannuueckass KpUCTAJUIMUECKas pelleTka M MeTaUIMueckas XuMudeckas cBA3b. OOuue
¢buznueckue cpoiictBa meramuioB. CIuiaBbl, UX CBOMCTBA M 3HaueHHE. XHUMUYECKHE CBOMCTBA
METAJIJIOB KaK BOCCTAHOBUTEJEH, @ TAKXKE B CBETE MX IOJIOKEHUS B IEKTPOXUMHUUYECKOM PALY
HaIPSKEHUN METaJIOB.

Koppo3us meramioB u crnocoOsl 60ps0ObI ¢ Hell. Metabsl B mpupojae. OOmme crmocoObl ux
MOJIyYEHHUSI.

OOmast XapakTepuCTUKa MIETOYHBIX MeTalioB. Metaymuel B mpupoge. OOmme crnocoObsl ux
nonydyeHusi. Ctpoenue artomoB. lllenouynsle MeTtampl — mOpocThle BewiecTBa. BakHelue
COCIMHEHUS LIEJIOYHBIX METAJUIOB —OKCHJbI, THMJIPOKCHABI U CONU (XJIOpHJbI, KapOOHATBHI,
cynb(daTel, HUTPaThl), MX CBOWHCTBA W MPHUMEHEHHE B HApPOAHOM Xo3siicTBe. KanuiiHbie
ya00peHusl.

OO0mass xapakTepucThKa 3JeMeHTOB TnaBHOM mnoarpynmnel Il rpynmel. CTpoeHue aTOMOB.
[[lenoyHO3eMeNbHbIE ~ METaUIbl —  IPOCTbIE  BeUIeCTBa. BakHeWIIue  COeAUHEHMS
[IEIOYHO3EMENbHBIX METaNIOB — OKCHJbI, THAPOKCUABI M CONH (XJIOpUIbI, KapOOHATHI,
HUTPATHI, CyabQaTsl, pocdaTsl), UX CBOWCTBA U IPUMEHEHHE B HAPOTHOM XO3AHCTBE.
Amomunuii. CtpoeHue aroma, (U3MYECKME€ W XHMHUYECKHE CBOWMCTBAa MPOCTOrO BEIIECTBA.
CoenvHeHUs alnlOMUHUS — OKCUJ U THJIPOKCHUJI, UX aMPOTepHbIN XapakTep. Baxuelue conu
amtoMunus. [IpuMeHeHne amtOMUHUSA U €r0 COeTMHEHUH.

Kenezo. Crpoenue aroma, (puU3MUECKHME M XUMHUYECKHE CBONCTBA IPOCTOrO BEIIECTBA.
I'enetnueckue psnpl Fe2+ u Fe3+. Baxueimme comm jkene3a. 3HAUEHHE JKele3a U €ro
COEMHEHUH ISl TPUPOJIBI U HAPOJHOTO X031 CTBA.

JemoncTpanuu. OOpasipl MENIOYHBIX M ILIEIOYHO3EMEIbHbIX MeTauioB. OOpasibl CIIJIaBOB.
BzaumopeiictBue HaTpus, JUTHS U KaJlblUs C BOAOW. B3ammoneicTBHEe HATpusi U MarHus ¢
KucinopoaoM. Bzanmonelictsue MetaioB ¢ Hemetaiamu. [lonydyenue ruapoxcuios xkenesa (11)
u (III).

JlabopaTopHusbie onbIThl 12. B3aumoneincTBue pacTBOpOB KUCIOT M COJNEW ¢ MeTauiamu. 13.
O3znakomieHue ¢ pyaamu skenesza. 14. OkpammBaHue TJIAMEHU COJSIMU IIEIOYHBIX METAJIIOB.
15. B3aumopeiictBue kanplus ¢ Boaou. 16. [lonydenue rupokcuia Kajablus U UCCIEI0BAHUE
ero csoiictB. 17. IlomydyeHue ruapokcujga allOMUHHS M HCCIEIOBAaHHE €ro CBOWCTB. 18.
BzaumopeiictBue xxene3a ¢ constHon kucnotoi. 19. [Momyuenue ruapoxcunos xenesa (I11) u (I1I)
Y U3y4YEHHUE UX CBOWCTB.

IpakTuyeckas padora Ne 1. OcyiiecTBiieHHE LIETTOYKH XUMUYECKUX MTPEBPAILIEHUI METAIIJIOB
IIpakTuyeckas padora Ne 2. PemieHue sKcrepMMEHTANBHBIX 33Jad Ha paclio3HaBaHHUE U
MOJIyYE€HUE COEAUHEHUIM METaJJIOB.

KonTpoubnas padora Ne 2 mo teme «MeTaiibn»

TEMA 2. HEMETAJLJBI (27 4.)

OO0mas xapakTepUCTHKAa HEMETAJUIOB: TOJOKeHHe B lleprognyeckoit cucTeMe XUMHUYECKUX
anemenToB 1. U.Menneneena,

OCOOEHHOCTH CTPOCHHUSI aTOMOB, JIEKTPOOTPHUIIATENHHOCTH (D) KaK Mepa «HEMETAITUIHOCTH,
pan 20. Kpucramimyeckoe CTPOCHHE HEMETAUIOB — IMPOCTHIX BEIIECTB. AJUIOTPOIHUS.
duznyeckue cBOWCTBAa HeMeTAINTOB. OTHOCUTEILHOCTD IMMOHITHH «METaLI» U «HEMETaJl.



Bonopoa. Ilonoxxenue Bogopona B Ilepumoanueckoi cucreme Xxumudeckux snemeHtos [l. .
MengeneeBa. CtpoeHue aroma U MoJIeKyibl. PU3NYECKHE U XMMHYECKHE CBOWCTBA BOJOPOJA,
€ro MoJy4yeHue U MpUMEeHEHHUE.

Bogpa. Crpoenne Mousiekynsl. Bonopoanast xumudeckass cBsizb. PU3NYECKUE CBOWCTBA BOJBI.
AHoManmuu cBOWMCTB BoAbL. [ mapoduiabHbie U THAPOGOOHBIC BEIIECTBA. XUMUUYECKHE CBOMCTBA
Bonbl. KpyroBopor Boxmbl B mpupone. Bomooumctka. Asparmst Boabl. BeITOBBIE (MIBTPHI.
MunepanbHbie BOAbI. JucTHIIIMpoBaHHas BOJIa, €€ MOJIy4eHHUEe U IIPUMEHEHUE.

OO6mas xapaktepuctuka ranoreHoB. CtpoeHue atomoB. [IpocTbie BelecTBa W OCHOBHBIC
COCIMHEHUS TaJoreHOB, WX cBoiicTBa. KpaTkue cBeaenus o xiope, Opome, ¢rope u MHojue.
[IprMeHeHne raJoreHoB U UX COEAMHEHU B HAPOJAHOM X035 CTBE.

Cepa. CtpoeHue aroma, ajuIOTPOIHs, CBOMCTBA M NMpPUMEHEHHWE poMOMueckou cepbl. OKCHUIIbI
cepsl (IV) u (VI), ux nonydenue, cpoiictBa U npumeHeHue. CepHasi KUCIOTa U €€ COJIU, UX
pUMEHEHHE B HApOAHOM X03siiicTBe. [IpOon3BOICTBO CEPHOM KHUCIOTHI.

A3zor. CrpoeHue aromMa M MOJEKYJbl, CBONCTBA IPOCTOrO BeLIECTBAa. AMMHAK, CTPOEHHUE,
CBOIiCTBa, monydyeHue u npumeHeHue. Coinu aMMOHHS, UX CBOMCTBAa W mpumeHeHue. OKCHIbI
azota (II) u (IV). A3oTHas Kkuciora, ee CBOWCTBa M INpUMEHEHHE. HuUTpaThl M HUTPUTHI,
npobiieMa UX COIepPKaHUS B CEIbCKOXO03IUCTBEHHOM MPOIYKIIMH. A30THBIEC yI0OpEHUS.
®ochop. Crpoenue aToma, aIOTPOINUs, CBOWCTBa Oenoro W KpacHoro ¢ocdopa, HX
npumenenue. OcHoBHble coequHeHHs: okcuna (ocdhopa (V) u oprodbocdopHas Kuciora,
docdarer. DochopHbIe YIOOpEHUS.

VYranepoa. CrtpoeHue aToma, ajsIOTPONHs, CBOWCTBa MoAuduKauui, npuMeHeHue. OKCHIIBI
yraepoxa (II) u (IV), ux cBoiictBa u mpuMeHeHHe. KapOOHATHI: KalbIIUT, COAa, TMOTaIl, MX
3HaYEHHE B MPUPOJIEC U KUZHU YETIOBEKA.

Kpemuuii. CtpoeHue aroma, KpUCTAIIMYECKUI KPEMHUH, €ro cBoWcTBa U npuMeHeHue. Okcua
kpemuus (IV), ero npupoansie pasHoBUAHOCTH. CUITUKATHL. 3HAUEHUE COCTUHEHUN KPEMHHUS B
JKUBOM U HEXUBOM npupoae. [IoHATHE 0 CUIMKAaTHON IPOMBIIUIEHHOCTH.

JemoncTpanuu. OOpasipl raloreHoB — MPOCTHIX BelecTB. B3aumoseiicTBHe TaloreHoB ¢
HaTpUEM, C altoMUHUEM. BriTecHeHune XJjiopoM Opoma WM HOJa W3 PAcTBOPOB HMX COJIEH.
B3aumopneiictBue ceppl ¢ MeTajllaMM, BOAOPOJOM M KHCIOopoxoM. BsaumopeiicTBue
KOHLEHTPUPOBAHHON a30THOM KHUCJIOTHI ¢ Menbto. [lormomenue yriem pacTBOPEHHBIX BELIECTB
win ra3oB. BoccTaHoBnenue menu u3 ee okcuja yrieM. OOpasibpl NPUPOIHBIX COEAMHEHUM
xJopa, cepsl, ocdopa, yriepoja, kpemMHus. OOpa3ibl BaXKHEUIINX A1 HAPOJHOTO XO35AHCTBA
Cyib(aToB, HUTPATOB, KapOOHATOB, (hocPaToB. OOpa3sLbl CTEKNIA, KEPAMUKH, LIEMEHTA.
Jladoparopubie onbiThbl. 20. Ilomyuenue m pacmo3nHaBanue Bojopona. 21. HMccmemoBanue
MOBEPXHOCTHOTO HATsDKEHUs BOAbl. 22. PacTBOpeHME IepMaHraHaTa Kajiusi WJIA MEIHOro
Kynopoca B Boze. 23. I'mapartanus ob6e3BoxxenHoro cyiabdara memu (I1). 24. UsroromieHue
TUIICOBOrO oTneyarka. 25. O3HakoMJIeHHE C KOJUIeKUueill OBITOBBIX (QUIBTPOB. 26.
O3HakoOMJIEHHE C COCTaBOM MHUHEpaibHOW BOjbL. 27. KadecTBeHHas peakius Ha TaJOreHUI-
noHbl. 28. IlonmyueHue u pacrno3HaBaHue kuciopoga. 29. I'opeHue cepbl Ha BO3AYyXE U B
kuciopose. 30. CoiicTBa pazbaBieHHOM cepHOM KucaoThl. 31. 3yuenune cBoiicTB ammuaka. 32.
Pacno3naBanue coneit ammonus. 33. CBolicTBa pa30aBI€HHOW a30THOW KHCIOTHL 34.
B3auMopeiicTBHe KOHIIEHTPUPOBAHHONW a30THOM KHCIOTHI ¢ Menbio. 35. ['openue docdopa Ha
BO31yXe U B Kuciopojne. 36. Pacno3snaBanue ¢ocdaros. 37. ['openue yris B kuciopojne. 38.
[Tommyuenue yrojapbHOW KHCIOTHI W u3ydeHue ee cBoicTB. 39. Ilepexox kapOoHaTOB B
runpokapoonarel. 40. Pasznoxxenue runpokapOonara Harpus. 41. IlomyueHue KpeMHEBOMH
KHCJIOTBI U U3y4YEHUE €€ CBOMCTB.

IIpakTnyeckas padora Ne 3. Pemenue skcnepuMeHTanbHbIX 3amad no teme «lloarpynma
raJIOr€HOB.

IpakTuyeckass padora Ne 4. Pemienue skcnepumeHTanbHBIX 3adad no teme «lloarpymmna
KHUCIIOPOJIay.

IIpakTnyeckas padora Ne 5. [lonydenue, coOupanue 1 pacro3HaBaHUE Ta30B.

KonTpoasnas padora Ne 3 o teme «HemeTamib.



TEMA 3. OBOBIIEHUE 3HAHUM IO XUMHHU 3A KYPC OCHOBHOM IIKOJIBI.
MOJIOTOBKA K UTOI'OBOM ATTECTAIIMMA (11 u.)

@usnyeckuil cMmpica mnopsakoBoro Homepa anemeHtra B [ICXD JI.M. Menzeneesa,
HOMEPOB MEpUOJa U TIpPyHbl. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB JJIEMEHTOB U HUX
COCIMHEHUH B MEpUOAAaX M TPYIax B CBETE MPEICTABICHUNA O CTPOCHUHM aTOMOB 3JIEMEHTOB.
3HavYeHHE IEPUOANYECKOr0 3aKOHA.

Tunbel XUMUYECKHX peakUM W TUIBl KPUCTAUIMYECKUX pelIeToK. B3aumocBs3b
CTPOEHUS U CBOMCTB BELIECTB.

Knaccudpukanus XUMUYECKHX PEaKIUi MO pa3TuYHBIM MpH3HAKaM (YHCII0O W COCTaB
pearupyromux 1 o0pa3yrouuxcs BeUIecTB; TEMIoBoW 3¢ (eKT; UCIOIb30BaHUE KaTalu3aTopa;
HaIlpaBJICHUE; U3MEHEHUE CTETNICHEN OKUCICHUSI aTOMOB).

[IpocTeie u cnoxHbIe BemecTBa. MeTauibl U HeMeTasuibl. ['eHeTnueckue psibl MeTasia,
HEMeTalla W mepexoaHoro meramwia. Okcuabl (OCHOBHBIC, aM(OTEpHBIE W KHUCIOTHBIC),
TUAPOKCUABl (OCHOBaHHUA, aM(OTepHble THAPOKCUABI M KUCIOTHI) M COJHU: COCTaB,
KIacCU(pUKausg W OONIMe XWMHUYCCKHUE CBOWCTBA B CBETE TEOPHH OSJICKTPOIUTHUSCKON
JUCCOLMALMHU U IIPEICTABICHUN O IPOLECCaX OKUCIEHUS-BOCCTAHOBIICHHUS.

HUrorosasi kKoHTpoJIbHAsI padoTa

TEMATHYECKOE INTAHUPOBAHHUE

8 kiace
No Copep:xaHue MaTepuana KomuuecTBo
MyHKTa gacoB (68
JacoB)
BBenenue
1. Xumus - yacTh ecrectBo3Hanus. [Ipenmer xumun. BemecTa 1
2. MpakTnyeckas padora Nel. «[IpaBuiia TexHUKH O€30MACHOCTH MPH PabOTE B 1
xuMuIeckoM kabunete. [IpueMbl oOpanieHuns ¢ 1abopaTopHbIM
000pyIOBaHNEM W HarpeBaTeIbHBIMU IPUOOPAMI
3. [IpeBpamenus BemecTB. Pomb XUMUM B KM3HH 4YelloBeka. KpaTkuii ouepk 1
HUCTOPUH XUMHH
4. 3Haku (cHMBOITBI) xuMHU4Yeckux anemeHToB .M. MeneneeBa 1
5. Xumuueckne hopMyibl. OTHOCUTENFHBIE AaTOMHBIE U MOJIEKYJISIPHBIE MACCHI. 1
MaccoBas 703151 3JIeMEeHTa B COeIMHEHUHT
6. Pacuérsl o xummuyeckoii popmyine. BBogHBII KOHTPOJIb 1
Tema 1. ATOMBI XUMHYECKHMX 3JIEMEHTOB
1.1 OCHOBHBIE CBEICHUS O CTPOECHUU aTOMOB. COCTaB aTOMHBIX SIJI€P: IIPOTOHBI, 1
HeUTpoHbI. I30TOIBI
1.2 CrpoeHnue 3JeKTPOHHBIX YPOBHEH aTOMOB XUMHUYECKHX 371eMeHTOB Ne 1-20 B 1
tabmune /. Y. Menneneena
1.3 M3MmeHeHne CBOMCTB XUMHUYECKHX 3JIEMEHTOB TI0 TPYIINaM U IepruoiaMm 1
14 HMoHHas xumuyeckas CBsI3b 1
1.5 KoBasieHTHas HENOJSIpHAsE XUMUYECKas CBA3b 1
1.6 DIIEKTPOOTPHUIIATENILHOCTE. KoBasieHTHASI TOIsIpHAS] XUMUYIECKask CBSI3b 1
1.7 Meramnnyueckass XMuMUYeCKas CBA3b 1
1.8 O06001eHNe U CUCTeMAaTH3alUs 3HAHUH 110 TeMe «ATOMBI XUMUYECKHX
JJIEMEHTOBY
1.9 Koutpoannasi pa6ora Nel o TeMe «ATOMBI XUMHYECKHUX DJIEMEHTOB)» 1

Tema 2. IlpocTbie BenlecTBa

2.1 | TIpocThie BemecTBa — METAJLIBI | 1




2.2 [IpocTeie BemecTBa — HEMETAIUTBI, MX CPABHEHHE C METAJUIaMU. AJUTOTPOTIHS 1

2.3 KonmvecTBo BemecTBa 1

2.4 MoJispHbIii 00beM I'a30B 1

2.5 Pemenue 3amay ¢ HCIOJNB30BaHUEM TIOHSATUH «KOJIMYECTBO BEIICCTBAY, 1
«MOCTOSIHHAS ABOTaJIPO», «MOJISIPHAS Maccay, «MOJISPHBIH 00BEM Ta30B»

Tema 3. CoequHeHUs] XMMHYECKHUX JIEMEHTOB

3.1 Crenens okuciaerns. OCHOBBI HOMEHKJIATYPBI OMHAPHBIX COETUHEHUI 1

3.2 Oxcuabl 1

3.3 OcHoBaHus 2

3.4 Kucnots 2

3.5 Cour KaK MPOU3BOHBIC KUCIIOT U OCHOBAHHM 2

3.6 AMop(dHBIC 1 KPUCTAJUIMYCCKUE BEIICCTRBA 1

3.7 Uuctele BeniecTBa 1 cMecu. MaccoBasi 1 00beMHast A0JIM KOMIIOHEHTOB B 1
cMecu

3.8 Pacuétrl, CBsI3aHHBIE C TOHATHEM «IOJISDY 1

3.9 IpakTnyeckas padora Ne2 no teme «IIpuroroBineHHe pacTBOpa caxapa U 1
oTpe/ielieHHe MacCOBOH JIOJNH €0 B PACTBOPE»

3.10 O60011eHre U cucTeMaTU3alHs 3HAaHUH 110 TeMe 1
«CoeTMHeHNS XUMHYECKUX DIIEMEHTOBY.

3.11 KonTtposnnas padora Ne2 mo teme «CoeTMHEHUS] XUMUYECKHX DJIEMEHTOBY. 1

Tema 4. U3menenusi, poMcxosiline ¢ BelecTBAMH

4.1 dusnueckue gsienus. Paznenenue cmecei 1

4.2 XUMUYecKHe SABJICHU. Y CIOBUS U MPU3HAKU MPOTEKAHUS XUMUYECKUX 1
peakiuit

4.3 3aK0H COXpaHEHHUs MacChl BEECTB. XUMUYECKIE YPaBHEHUS 1

4.4 I[pakTHyeckue padora Ne3 nmo teme «lIpu3HaKK XUMHUUECKUX PEAKITUII» 1

4.5 Pacyérpl N0 XUMHUYECKUM YpaBHEHUSIM. 1

4.6 Peaknmu paznoxxenusi. [IoHsATHE 0 CKOPOCTH XUMHUYECKOH peakiiui i 1
KaTajan3aTopax

4.7 Peakuuu coenunenusd. Llenouku nepexo108 1

4.8 Peaknun 3amenienus. Psg akTHBHOCTH MeTalJIOB 1

4.9 Peaknnu oomena. [Ipasuo bepromre 1

4.10 Tunel XUMUYECKUX peakInii Ha IpuMepe CBOMCTB BobL. [loHsATHE O 1
THJIPOJIN3E

411 Koutpoannasi padora Ne3 1o Teme «VI3MeHeHUs, MPOUCXONAIINE C 1
BEIIECTBAMMY.

Tema 5. PactBopenne. PactBopbl. CBOiicTBAa pacTBOPOB 3JIEKTPOJIMTOB

5.1 PactBopsbl. PacTBOpuMOCTS BemiecTB. DNEKTPOIUTHYECKAS TUCCOIHAIINS 1

5.2 OCHOBHbIE TOJOXEHHS TEOpUU dIeKTpoiuTHueckoi nuccounaruu (TI]). 1
HonHble ypaBHEHUS peaKLUil

5.3 IIpakTyeckast pabora Ne4 no reme «oHHBIE peakun 1

54 Kucnotel, ux kiaccugukarms. 1

55 CBOIiCTBa KUCIIOT B CBETE TCOPUH IICKTPOJIUTHICCKON TUCCOITUAIIAN 1

5.6 XUMUYECKUE CBOMCTBA KUCIIOT 1

5.7 OcHoBaHus, UX KJIacCU(DUKAIHS 1

5.8 Jucconmanys OCHOBaHUI 1

5.9 CBoliCTBa OCHOBaHUH B CETE TEOPHH DIICKTPOIUTHYECKON JUCCOIHAIINN 1

5.10 Oxcuipl, MX KiaccuuKaus 1

5.11 OKCH/JIbI, IX CBOMCTBA 1

5.12 Coun, ux knaccuukanus 1

5.13 CBoJicTBa cosleil B CBETE TEOPHUH DIEKTPOJUTHUECKON TUCCOIMAIIII 1

5.14 I'eHeTH4UeCKas CBsA3b MEX]y KJIACCAMU HEOPTAaHUYECKHUX BELIECTB 1

5.15 IIpakTHyeckasa padora Ne5 mo Teme «YCIOBUS MPOTEKAHUS XHUMHUYECKHX 1
peaknuii MeXIY PaCTBOPAMH JICKTPOJIMTOB JI0 KOHIIA

5.16 O06001menne U cucreMarusanus 3HaHUH 1o Teme «PactBopenme. PacTBophl. 1




CBolicTBa PACTBOPOB BJICKTPOJIUTOB»

5.17 Kontpoannasi padora Ne5 o reme «PactBopeHne. PacTBope». 1

5.18 IIpakTHyeckas padora Ne6 o Teme «PemeHne dKCIIepIMEHTATBHBIX 3a1aW» 1

5.19 Knaccudukanus xumuueckux peaknuid. OKHCIUTEILHO—BOCCTAHOBUTEIHHBIC 1
peaxkuu

5.20 CBoiicTBa HM3y4YEHHBIX KIIACCOB BEMIECTB B CBET€ OKHCIHTEIHHO- 1
BOCCTAaHOBUTEIFHBIX pEaKInil

Tema 6. IloBTOpeHMEe U 3aKpenJieHue H3YYEHHOT 0

6.1 [loBTOpeHME W 3aKpeIUICHHE 3HAHUN 10 TeMaM: «ATOMBI XUMHYECKHX 1
aneMeHToB», «lIpocTeie BemecTBay, «COeTUHEHNS XUMUYIECKHX JJIEMEHTOBY,
«3MeHeHus, npoucxoisnue ¢ BeniecTBammu», «PacTBopeHue. PacTBopbl.
CBoiicTBa pacTBOPOB DIEKTPOIUTOBY.

6.2 HToroBasi KOHTpPoJIbHaAsI padoTa 1

6.3 HToroBsiii ypok 1

9 kaace
No Copep:xaHue MaTepuana KomuuecTBo
MyHKTa qacoB (68
JacoB)

Beenenue. O0masi xapakTepucTHKA XMMUYECKUX 3J1eMEHTOB U XUMUYECKHX peaKiuii

Hepnounqecxnifl 3aKOH U NEPUOAHYCCKAA CUCTEMA XUMHNIECCKHUX 3JICMEHTOB 1. . MenpaeneeBa

1. XapaKkTepucTHKa 3JIEMEHTA 110 eT0 MOJI0KEHUIO 1
B [lepuoanueckoii cucteme xumuueckux anemenToB 1. . MenaeneeBa
(MeTaa)
2. XapaKkTepucTHKa 3JIEMEHTA 110 €T0 MOJI0KEHUIO 1
B [lepuonnueckoii cucreme xumuueckux aiemeHToB . M. Menaeneena
(HemeTaia)
3. XapakTepucTUKa XMMUIECKOr0 JIEMEHTa MO KUCIOTHO-OCHOBHBIM CBOHCTBaM. 1
AMboTepHBIE OKCHJIBI U THAPOKCHIBI
4. [epuoamuecknii 3akoH u [leproanyeckas cucreMa XUMHUIECKHUX 3JIEMEHTOB 1
. YI. MeHeneeBa B CBETE YUEHHs] O CTPOCHHUH aToMa
5. XuMHUecKasi OpraHu3alus IPUPOIbI )KMBOW U HEXXUBOM Npupoibl. BBOAHBII 1
KOHTPOJIb
6. Knaccudukanms XuMU4IeCKUX peakinui 1
7. OKHCIUTETHHO-BOCCTAHOBUTENBHBIE PEAKITUH 1
8. [ToHsITHE O CKOPOCTH XUMHUUYECKOHN peaKinu 1
0. Karanau3zaTopsl ¥ KaTaaus. 1
10. O000111eHME U CHUCTEMATU3alIUA 3HAHUM 10 TEME 2
«O01as xapakTepUCTHKA XUMHYECKHUX 3JIEMEHTOB M XUMHUUECKUX PEaKIUiiy».
11. Kontpoasnas pagora Ne 1 nmo teme «OO0mas XxapakTepUCTHKa XUMHUYECKHX 1
3JIEMEHTOB U XUMHMUYECKUX peakiuil. [lepuonunueckuii 3axon u Ilepuoanydeckas
cucrtema Xxumudeckux aiaemeHToB /. . MeneneeBa».
Tema 1. MeTtajisl
11 [Tonoxxenne snemenToB-mMeTawioB B [lepuoaudeckoit cucreme /1. 1. 1
MemnpeneeBa 1 0COOCHHOCTH CTPOCHHS UX aTOMOB. Du3nuecKre CBOWCTBA
MeTtaioB. CriaBsl
1.2 XuUMHUeCcKUe CBOMCTBA METAJLIOB 1
1.3 IIpakTHyeckast padora Ne 1 o reMe «OCYIIECTBIEHUE LIETTOYKH
XMUMHYECKUX MTPEBPANICHUN METAJIOBY
1.4 Mertasisl B ipupoje. Odnme criocoObl HX MOTYYEeHUs! 1
1.5 ONEeKTpoJIN3 pacTBOPOB U PacIliIaBOB 2
1.6 [TonsiTHE O KOPPO3UU METAIIOB 1
1.7 OO6mrast XxapakTepucTHKa J1eMeHTOB [A-rpymibl. CoeTMHEHHS MEIOYHBIX 2




MCTAJIJIOB

1.8 [lenoyno3emenbHble MeTa/uTbl. CoeTMHEHHS IEI0OYHO3EMENIbHBIX METAJIOB 2
1.9 AJIOMUHUH ¥ €r0 COeTMHEHHS 2
1.10 Keneso u ero coenuHeHus 2
1.11 IIpakTHyeckas padora Ne 2 o TeMe «Pemnienne skcreprMeHTANbHBIX 3a/1a4 1
Ha PacHo3HaBaHHE M NOIYyYCHUE COSANHEHUH METAJLIIOB)
1.12 O06o00u1eHue U cucTeMaTH3alys 3HaHUK 10 TeMe «MeTauiby. 1
1.13 KonTpoJbhas padora Ne 2 o treme «MeTauibh» 1
Tema 2. HemeTanasl
2.1 OO6m1as XxapaKTepUCTHKA HEMETAJIOB 1
2.2 Bonopon 1
2.3 Bona 1
2.4 l"anorenst 1
2.5 CoenuHeHus! TAJIOTEHOB 1
2.6 [MpakTuyeckas padora Ne 3 o teme «PereHue KCrepUMEHTABHBIX 3a/1a4 1
no teme «[loarpynmna rajgoreHoB»
2.7 Kucnopon 1
2.8 [IpakTuyeckas padora Ne 4 o teme «PereHue KCrepUMEHTATBHBIX 3a/1a4 1
no teMe «lloarpynna kuciopoga»
2.9 Cepa, ee pusnvecKkre 1 XUMUIECKIE CBOIICTBA 1
2.10 CoennHEHUS Cephl 1
2.11 CepHast KHCJIOTa KaK 3JIEKTPOJIUT U €€ COJIU 1
2.12 Cepnast KHcJI0Ta Kak OKucnuTenb. [lomyyeHne u npuMeHeHHe CepHOM KUCIOTHI 1
2.13 A30T U ero CBOHCTBa 1
2.14 Ammuak u ero coiictBa. Coau aMMOHHUS 2
2.15 Oxcuppl a30Ta. A30THAsI KACJIOTA KaK AJIEKTPOIHT, €€ MPUMEHEHUE 1
2.16 A3OTHas KUCJIOTA KaK OKHCIUTENb, €€ MOJIYICHHE 1
2.17 Docdop. Coenraenus pocdopa. [Tonsarue o pocdopHbIX yroOpeHusx 1
2.18 Yrnepon 1
2.19 Oxkcunpl yriepoaa 1
2.20 YToJsibHas KHCIIOTA U €€ CONU 1
2.21 Kpemuuit 1
2.22 CoenyHeHUs] KPeMHUS 1
2.23 CunmkaTHasi IPOMBIIIEHHOCTD 1
2.24 IIpakTnyeckas padora Ne S. Ilomyuenme, coOupaHue W pacro3HaBaHHE 1
ra3oB.
2.25 O000111eHME U cHUCTEMATU3aLMA 3HaHUM 110 TeMe «Hemeraniby. 1
2.26 KonTtposbnas padora Ne 3 no teme «Hemeramiby. 1
Tema 3. O6001meHne 3HAHUI 10 XMMHH 32 KypC OCHOBHOM IK0JBI. IloaroroBka k HTorosoit
aTTecTalMm.
3.1 ITepuoanueckuii 3axkoH u [lepuoandeckasi cucTeMa XUMHAYECKUX 3J1eMeHTOB /1. 1
. MenneneeBa B CBETE TEOPUH CTPOCHHUS aTOMA.
3.2 Buasl XumMuuecKux cBS3el M THUIBI KPUCTATUTMIECKUX PELIETOK. 1
B3aumocCBA3b CTPOEHUS U CBOMCTB BEILIECTB.
3.3 Knaccudukanus XUMUYECKUX PeakIfid 0 pa3IHYHbIM ITPU3HAKAM. 1
CKOpOCTh XUMHUYECKHX PEaKIHH.
3.4 Juccounanus 37MeKTPOIUTOB B BOAHBIX pacTBOpax. 1
HoHHbIe ypaBHEHHS peakInH.
3.5 OKHCIIUTETFHO-BOCCTAHOBUTEIIBHBIE PEAKITHH. 2
3.6 Knaccugukanus u cBoiicTBa HEOpraHUUECKUX BEIIECTB. 1
3.7 Tpenunr-recrupoBanue 1o BapuantaMm OI'D mponuibIx JieT/1eMoBepCHH. 1
3.8 [loaroroBka K HTOrOBOI KOHTPOJIBHOHN paboTe 1
3.9 HroroBasi KOHTpoJabHasi padoTa 1
3.10 Wroroerlii ypok. O000IIEHHE IPOWISHHOIO MaTepraa 1




