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TlosicHUTEIBLHASA 3aIMCKA

Pabouas mporpamma «Xumus 8 — 9 kimaccbl» cocTaBieHa Ha OocHOBe lIpumepHOl mporpammsl
OCHOBHOTO o0miero oOpazoBanuss u I[Iporpammer  Kypca Ouomormm s 8-9  KiaccoB
obmeoOpazoBarenpHbix yupexkaenuit O.C. T'aOpuensHa. Jlns peammsanuum Paboueil mporpammbl
HCIIONB3YETCS Y4eOHO — METOJUYECKUN KOMILIEKC, BKIroUaronuil yueonuku ['adpuensa O.C. Xumus
8 kmacc. Xumusa 9 kiacc. YueOHUKH I 00I1IeoOpa3oBaTeNbHBIX yupexacHuin — M.: [lpoda,
PEKOMEH/IOBaHHBIE K HCIIONb30BAaHUIO B 00Ie00pa3oBaTeIbHOM Ipoliecce B 00pa30BaTENbHBIX
YUPEXKIICHUSAX, PEaNU3yIOIIUX Oo0pa3oBaTeiIbHble MPOrpaMMbl OOIIEr0 O0pa30BaHHUA U HMEIOLIUX
rOCYJapCTBEHHYIO aKKPEIUTALIHIO.

Pabouas mporpamMma BKIIOYAeT BCE TEMBI, MPEAYCMOTPEHHBIE (enepaabHbIM KOMIIOHEHTOM

rOCYJapCTBEHHOTO O0pa30BaTEIbHOIO CTaHJapTa OCHOBHOTO 00mIero oOpa3oBaHHs MO OMOJOTHH U
aBTOPCKOM MporpaMmmoii y4eOHOTro Kypca.
B PabGouyio mporpammy BHECEHBI U3MEHEHHUS [0 CPaBHEHHUIO C aBTOPCKOM mporpamMmoil y4eOHOro
Kypca. B Paboueil nporpamme mpakTUKyMbl ObUTH M€pepacCIpeIeICHbI 10 COOTBETCTBYIOLIUM TEMaM.
Tak, Tema «IIpakTukym Ne2. CBoiicTBa pacTBOPOB 3IEKTPOIUTOBRY OblLIa BHECEHA B COJCPIKAHUE TEMBI
«I3MeHeHus, MPOUCXOIAIINE C BEIIECTBAMK.

Pabouas mporpamma cocraBieHa B cooTBeTcTBUM C llojokeHuemM o nopsake pa3paboTKu U
YTBEPKICHHS pabouMX MporpamMm yueOHbIX rpeameToB, kypcoB B MKOYVY «bepexkosckas OOLL

Cornacno aeicrByromemy bYII nporpamma kypca npeaycMmaTrpuBaeT B 8 Kjiacce 00yuyeHUe XUMHUHI
B oO0beme 3uaca B Henmento (102 wacoB B rox), B 9 kiacce oOydeHne XUMHH B 00beMe 2 4acoB B
Heneno (66 yacos B o).

INIAHMPYEMBIE PE3YJIBTATHI UBYUEHUA YUEBHOI'O ITPEJIMETA

JInuHOCTHBIE YHUBEpPCAJIbHbIE y4eOHbIe eiicTBUS

B pamMkax KOrHUTHBHOT0 KOMIIOHEHTA Oy1yT chOPMHUPOBAHBI:
UCTOpHUKO-Teorpadrueckuii oOpa3, BKIIIOYAs MPEACTaBICHUE O TEPPUTOPHHU U rpaHurax Poccuu, e€
reorpaU4eCKUX  OCOOCHHOCTSX; 3HAHHWE OCHOBHBIX  HCTOPUYECKHX  COOBITHH  pa3BUTHUS
rOCy/IapCTBEHHOCTH M 00IIIeCTBa; 3HaAHWE UCTOPUH U reorpaduu Kpas, ero JOCTHKEHUN U KyJIbTYPHBIX
TpaguLui;
o0pa3 CcOIUaNbHO-TIOTUTHYECKOTO YCTPOICTBA — MpPENICTaBICHHE O TOCYJAapCTBEHHON OpraHu3aluu
Poccun, 3HaHMe rocymapcTBEHHOW CHUMBONMKH (repO, ¢uar, TMMH), 3HaHHE TOCYJapPCTBEHHBIX
Mpa3AHUKOB;
3HaHue nonoxkeHuit Koncrurynuu P®, oCHOBHBIX MpaB M 00s13aHHOCTEN TpakJaHUHA, OPUCHTAIUS B
MIPaBOBOM MPOCTPAHCTBE TOCYIAPCTBEHHO-O0IIECTBEHHBIX OTHOIICHHIA;
3HAHWE O CBOEH STHUYECKOW MNPHHAJICKHOCTH, OCBOCHHE HAIMOHAJIBHBIX LIEHHOCTEW, Tpajauiui,
KyJbTYpPBbI, 3HAHUE O HAPOJIax U 3THUYECKUX rpymnmax Poccuu;
OCBOEHUE OOIIEKYIbTYpHOTO Hacaenus Poccun u 001eMUpoBOTo KyIbTypHOTO HACTIENS,
OpHEHTAlUsl B CHUCTEME MOpPAJIbHBIX HOPM M LEHHOCTEM M HUX HEpapXu3alus, I[TOHUMaHUE
KOHBEHIIMOHAJIBHOTO XapaKkTepa MOPAJIH;
OCHOBBI  COIMATBHO-KPUTHUYECKOTO MBINUICHHS, OPHEHTAllsi B OCOOEHHOCTAX  COIMABHBIX
OTHONIICHUH W B3aWMOJCHCTBHI, YCTAaHOBIECHHE B3aUMOCBSI3HM MEXKAY OOIIECTBEHHBIMU U
MOJINTHYSCKUMH COOBITHSIMU;
JKOJIOTHYECKOE CO3HAHUE, 3HAHNE OCHOBHBIX IPUHIIUIIOB U MPAaBUJI OTHOLLIEHUS K IIPUPOJIE;
MPU3HAHUE BBICOKOW IEHHOCTH XU3HU BO BCEX €€ MPOSIBICHUSX; 3HAHUE OCHOB 3J0pPOBOTO oOpa3a
KHU3HU U 3JJ0POBbE COSPETArOIINX TEXHOJIOTUI; TTPABHII TOBEICHHUS B YPE3BBIYAMHBIX CUTYAIIHSX.

B paMkax meHHOCTHOI0 ¥ YMOIMOHAJIBHOI0 KOMIIOHEHTOB OyIyT CPOPMUPOBAHBI:
® TpaXIAHCKUHN MATPUOTU3M, JTFOO0BH K PoiiHE, 9yBCTBO TOPIOCTH 33 CBOIO CTPaHYy;
® YBaXEHHE K UCTOPUHU, KYJIbTYPHBIM U UCTOPUUYECKUM ITAMSATHUKAM;



SMOIMOHAIBHO MOJIOKUTENBHOE MPUHATHE CBOEH ITHUUECKON UICHTUUHOCTH;

yBa)XEHHE K OpYrMM HapojaaMm Poccuu v MHUpa U NPUHATHE UX, MEKITHUYECKAs TOJIEPAHTHOCTH,
TOTOBHOCTbH K PaBHOIIPABHOMY COTPYJIHUYECTBY;

YBOKEHHE K JMYHOCTH U €€ JOCTOMHCTBY, JOOpOXKENaTeNbHOE OTHOIICHHE K OKPYKAIOLIUM,
HETEPIUMOCTbH K JIHOOBIM BUAaM HACHJIHS U TOTOBHOCTb MMPOTUBOCTOSATH UM;

YBa)XEHHUE K LIEHHOCTSIM CEMbHU, JIIOOOBb K MPHUPOJE, MPU3HAHUE IIEHHOCTH 3J0POBbS, CBOETO U
JPYTUX JIIOJIeH, OITUMU3M B BOCIIPUATUU MUDA;

NOoTPeOHOCTh B CAMOBBIPAKEHUU M CaMOpeaTn3aliy, COLUAILHOM IPU3HAHUM,

MO3UTHBHAST MOpaJIbHAasi CaMOOILICHKAa M MOpajbHble YYyBCTBA — YYBCTBO TOPJIOCTH IpHU
CJIeIOBAaHUM MOPAJIbHBIM HOpMaM, NIEPEKUBAHUE CThIJIa U BUHBI IPU UX HAPYLICHUU.

B pamkax nesiTeJibHOCTHOIO (IIOBeIeHYeCKOIr0) KOMIIOHEHTA OyAyT COPMUPOBAHBI:
TFOTOBHOCTb M CIIOCOOHOCTh K YYacTHIO B IIKOJBHOM CaMOYIPABJIEHUU B Ipe/eaxX BO3PACTHBIX
KOMITETEHIIMH (IeKYpCTBO B LIKOJIE U KJIacce, y4acThue B AETCKUX M MOJIOAEKHBIX OOIECTBEHHBIX
OpraHu3alMsIX, IIKOJIbHBIX U BHEHUIKOJIbHBIX MEPOTIPUSITHSIX );

TOTOBHOCTh U CIIOCOOHOCTH K BBIMOJHEHHIO HOPM M TPeOOBAHMM IMIKOJIHHOW JXU3HHU, MpPaB H
00s13aHHOCTEH YUYEHHUKA,
yYMEHHE BECTH JIMAJIOT Ha OCHOBE PABHOIIPABHBIX OTHOIICHUI M B3aMMHOTO YBaXXEHUS U

MPUATHS; YMEHUE KOHCTPYKTUBHO pa3peliaTb KOHQIIUKTHI;

TOTOBHOCTh M CIIOCOOHOCTb K BBIIOJIHEHUIO MOPAJIbHBIX HOPM B OTHOIIEHUH B3pOCIBIX H
CBEPCTHMKOB B IIIKOJIE, I0Ma, BO BHEYYEOHBIX BUAX JICATEIbHOCTH;

noTpeOHOCTh y4acTusi B OOINECTBEHHOH JKM3HU OJIDKAHIIEro COMUAIBHOTO OKpPYXKEHHUS,
OOIIIECTBEHHO OJIE3HOI EATEIbHOCTH;

YMEHHE CTPOMTHb JKM3HCHHBIE IIJJaHbl C YYETOM KOHKPETHBIX COLMAJIBHO-UCTOPUYECKHUX,
MOJINTUYECKUX U IKOHOMUYECKHUX YCIOBHIA;

YCTOWYMBBIA TO3HABATENIbHBIII MHTEpPEC U CTAHOBJEHHE CMBICI000pa3yromel (QyHKIUU
[I03HABATEILHOIO MOTHUBA;

TOTOBHOCTB K BBIOOPY NPO(UIBLHOTO 00pa30BaHUsl.

Buinycknux nonyuum 6ozmodcnocms 015 ghopmuposanus:

BBIpQ)KEHHOW yCTOWYMBON y4eOHO-TI03HABATENbHOM MOTUBALIMU U HHTEpECa K YUCHHUIO;
TOTOBHOCTH K CaMOOOPa30BaHUIO U CAMOBOCIIMTAHHIO;

a/IeKBaTHOM MO3UTHBHOM CaMOOLIEHKHU U SI-KOHLENIINH;

KOMIIETEHTHOCTH B PeaM3allii OCHOB I'PaXXIaHCKOW MAEHTHYHOCTH B ITOCTYIIKAX U JESATEIbHOCTH;
MOpPAJIbHOTO CO3HAHUS Ha KOHBEHLMOHAIBHOM YPOBHE, CIIOCOOHOCTH K PEIIEHUIO0 MOpPaJbHBIX
AWJIEMM Ha OCHOBE yqéTa HOBI/IIII/Iﬁ YYaCTHUKOB JUJICMMBbI, OpUCHTAIUU HAa UX MOTUBEI U YyBCTBA,
YCTOMYMBOE ClIeZIOBAaHUE B TOBEICHUHM MOPAJIbHBIM HOPMaM M 3THYECKUM TPEOOBaHUSM;

OMITAaTUH KaK OCO3HAHHOI'0O MOHHMMAHUA W COIICPCIKHUBAHHA YYBCTBAM IPYIUX, BLIpa)KanmeﬁCﬂ B
MOCTYIKaX, HallPaBJIEHHBIX HA MIOMOIIb U 00ecrieueHre O6Jaronoayyus.

MeranpeamerHsblie pe3yJabTaThl 0CBOCHHS Y4e0HOI0 npeaMera
PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
BBIITyCKHHUK Hay4duTCSA:
LeJIeNoJIaraHyio, BKIIIOYas MOCTAHOBKY HOBBIX IIeJIel, MpeoOpa3oBaHHe MPAKTHUYECKOW 3a7a4y B
[I03HABATEIIbHYIO;
CaMOCTOATENIPHO aHAJIU3UPOBATh YCIOBHS JIOCTHIKEHUS LEIM Ha OCHOBE YYETa BBIIEICHHBIX
y4UTEIEM OPUEHTHUPOB JICHCTBUS B HOBOM y4E€OHOM MaTepuae;
[IJIAHUPOBATh IIyTU JOCTUKECHHUS LICJIEH;
YCTaHABJIUBATh LEJIEBBIC IIPUOPUTETHI;
YMETb CaMOCTOATEIIBHO KOHTPOJIUPOBATh CBOE BPEMS U YIIPABIIATH UM,
MPUHUMATD PELICHUs B IPOOJIEMHOM CUTYaIlH HA OCHOBE TIEPETOBOPOB;
OCYILLIECTBIIATh KOHCTATUPYIOUIMH U MPEJBOCXUIIAIOIINN KOHTPOJIb 110 Pe3yabTaTy U IO CIIOCOOY
NEHCTBYS; aKTyalbHbI KOHTPOJIb HA YPOBHE IIPOU3BOJIBHOIO BHUMAHUS;



aJICKBATHO CAMOCTOSITEJIbHO OLICHMBATh IIPABWIBHOCTH BBIIIOJHEHUSI JEUCTBUS U BHOCHUTH
HE00XO0/AMMbIe KOPPEKTHUBBI B HCIIOJHEHNE KaK B KOHIIE AEHCTBUS, TaK U 10 XOJy €ro peaan3aliiy;
OCHOBaM IPOTHO3UPOBAHMA KaK MPEIBUACHUS OyIyIUX COOBITUI U Pa3BUTHA IpoIlecca.

Bbll’lyCKHuK noJiyuyum 603MOAHCHOCNb HAYYUMbCA.

CaMOCTOSITEJIHO CTABUTh HOBbIE yUeOHbIE LIEJIM U 3a/1a4H;
MOCTPOCHMIO KU3HEHHBIX IJIAHOB BO BPEMEHHOI N1epCIIEKTUBE;
IIPY IUTAHUPOBAHUM JOCTHXKEHUS 1IeJIeH caMOCTOSATENbHO, IOJIHO U aJIeKBaTHO YUUTBIBAThH YCIOBUS
U CPE/ICTBA UX JIOCTUKECHUS;
BBIJICJIATh albTEPHATUBHBIE CIIOCOOBI OCTMIKEHHUS LETH W BbIOMpaTh Hambonee 3(deKkTuBHBIHA
croco0;
OCHOBAM CaMOpEryJisiLlud B Y4eOHON M TO3HABaTEIbHOW JEATENbHOCTH B (POpME OCO3HAHHOIO
yIIpaBJICHUS] CBOUM IOBEJACHUEM U JIESITEIBHOCTHIO, HAIIPABICHHOM HA JTOCTHKEHHUE TIOCTaBICHHBIX
Lelel;
OCYIIECTBIISITh MO3HABATEIBHYIO PE(ICKCHIO B OTHOIICHUH JEHCTBUN MO PEIICHUIO YYCOHBIX U
MO3HABATENbHBIX 33/1a4;
aJIeKBaTHO OLICHMBATh OOBEKTHUBHYIO TPYAHOCTb Kak Mepy (PaKTHUECKOro WMJIM MPEAIoaraéMoro
pacxojia pecypcoB Ha peLICHHUE 3aJ]auy;
aJIeKBaTHO OLIGHUBATh CBOM BO3MOXKHOCTH JIOCTHIKCHHUS IIEJH OIpPENeJIEHHONW CIOXKHOCTH B
pa3UYHBIX chepax caMOCTOATEIBHON NesTEIbHOCTH;
OCHOBaM CaMOPETYJISILIMUA SMOLUOHAIBHBIX COCTOSHUIL;
IpujaraTb BOJIEBBIE YCHIIMS M IIPEOJ0JIEBaTh TPYAHOCTH M NPENATCTBUSA HA IYTH
JOCTHKEHUS LIEJIeH.

KoMMyHuUKaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

BeinmyckHUK HayduTCs:
VUUTBHIBaTh pPa3HbIE MHEHUS W CTPEMHUTBhCI K KOOPIWHAIWK PA3JIMYHBIX MO3UIHMKA B
COTPY/HUYECTBE;
¢bopmMynMpoBaTh COOCTBEHHOE MHEHHE M MO3MILUIO, apryMEHTHPOBAaTh U KOOPAMHUPOBATH €€ ¢
NO3ULMAMHU TMAapTHEPOB B COTPYAHUYECTBE INPHU BHIPAOOTKE OOILIEro pelieHHs B COBMECTHOU
NeSITeTbHOCTH;
yCTaHaBJIMBaTh U CPAaBHUBATh Pa3HbIe TOUKHU 3pEHMs, MPEXJe YeM NPUHUMATh PELIeHUs U JenaTh
BBIOOD;
apryMEHTHPOBATh CBOIO TOUYKY 3PEHHs, CIIOPUTHh M OTCTAaMBATH CBOIO MO3UIMIO HE BPAKICOHBIM
JUISL OIIIIOHEHTOB 00pa3oM;
3aJaBaTh BONPOCHI, HEOOXOAWMMBIE JJs OpraHU3allid COOCTBEHHOW JIEATENIBHOCTH H
COTPY/ZHUYECTBA C MApTHEPOM;
OCYIIECTBIISITh B3aWMHBI KOHTPOJIb ¥  OKa3blBaTh B  COTPYJHHYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIITb;
aJIeKBaTHO MCIIOJIH30BATh PEYb IS TUIAHUPOBAHUS U PETYISIIUU CBOCH e TETHHOCTH,
aJIeKBaTHO HCIIOJIb30BaTh PEUYEBBIC CPENICTBA ISl PEIICHUS PA3IMYHBIX KOMMYHHUKATUBHBIX 33]1a4;
BJIQJIETh YCTHOW W TUCBMEHHOW PEYbI0; CTPOUTH MOHOJIOTHYECKOE KOHTEKCTHOE BHICKA3BIBAHHE;
OpPraHU30BBIBaTh M IJIAHUPOBATh Yy4eOHOE COTPYAHMYECTBO C YUHUTEIEM U CBEPCTHHKAMH,
OIpeNeNIATh LeTH W (QYHKIUH YYaCTHHUKOB, CIOCOOBI B3aMMOJEHCTBHS; IUIAHUPOBATh OOIIME
Croco0bI paboTHI;
OCYIIECTBISATH KOHTPOJIb, KOPPEKIINIO, OLIEHKY JAeHCTBUI MapTHEPA, yMETh YOeXK1aTh;
paboTate B Tpylne — YCTaHaBIMBaTh pabouue OTHOWICHHA, FPPEKTHUBHO COTPYAHUYATH U
CIOCOOCTBOBATh MPOJTYKTHUBHOIN KOONEPAIMH; MHTETPUPOBATHCS B IPYIIIY CBEPCTHUKOB U CTPOHUTH
IPOAYKTUBHOE B3aUMOJIEHCTBHE CO CBEPCTHUKAMHU U B3POCIIBIMH;
OCHOBaM KOMMYHHUKATHBHOH peduiekcuu;
UCTIOJb30BaTh AJICKBAaTHBIC SI3BIKOBBIE CPEIACTBA IS OTOOpAXEHUS CBOMX YYBCTB, MBbICIEH,
MOTHBOB U TTOTPEOHOCTEH;
oroOpaxkaThb B peuH (omucaHue, 0ObsICHEHNE) COJepKaHUE COBEPIIAEMbIX JCHCTBHI Kak B Gopme
I'POMKOH COITMAIM3UPOBAHHOMN peuH, TaK U B (OpMe BHYTPEHHEH peyH.



Buvinycknuxk nonyuum 603mMoxHcHOCb HAYUUMbBCL:
YUUTHIBATh WU KOOPAUHHUPOBATH OTJIMYHBIE OT COOCTBEHHOW TO3MIMM JAPYTrUX JIOJAeH B
COTpPY/IHHYECTBE;
YUUTBHIBaTh Pa3HbIC MHEHUS U UHTEPEChl U 000CHOBHIBATH COOCTBEHHYIO MO3HUILIUIO;
MMOHUMATh OTHOCUTEJILHOCTh MHEHUHN U TIOJIXO/0B K PEIICHUIO MPOOIIEMBI;
MPOJIYKTUBHO pa3peliaTs KOH(GIUKTH HA OCHOBE yuéTa MHTEPECOB M MO3MIIMKA BCEX YYACTHHMKOB,
MOMCKAa M OLEHKHU aJbTepHATHUBHBIX CHOCOOOB pa3pelieHusi KOH(IMKTOB;, JIOTOBApUBATHCS U
MPUXOJUTh K OOIIEMYy pEIICHUI0 B COBMECTHOW JAESTEIBHOCTH, B TOM YHUCJIE B CHUTYyalluu
CTOJIKHOBEHHS] HHTEPECOB;
OpaTh Ha ce0s1 MHUIMATUBY B OPTaHU3AIMHA COBMECTHOTO JCHCTBHUS (IIEIIOBOE TUAEPCTBO);
OKa3bIBaTh MOJJIEPKKY U COJCHCTBHUE TEM, OT KOIO 3aBUCHUT JOCTHXKEHHUE II€JIM B COBMECTHOM
NEeSTeIbHOCTH;
OCYIIECTBIISITh KOMMYHHKAaTUBHYIO pe(leKcHi0 KaK OCO3HAaHHWE OCHOBAaHUU COOCTBEHHBIX
JICWCTBUM U ICHCTBUI MTAPTHEPA;
B MpOIlecce KOMMYHHUKAIIMU JOCTATOYHO TOYHO, MOCIEA0BATENbHO U TIOJHO MepeaaBaTh NapTHEPY
He0o0X0IMMYI0 HH(POPMAIIHIO KAaK OPUEHTHUP VIS TIOCTPOCHUS JEHCTBUS;
BCTYIATh B TUAJIOT, & TAKXKE y4aCTBOBATh B KOJJICKTUBHOM OOCYKICHUH MTPOOJIEM, YIacTBOBATh B
JTUCKYCCUH U apryMEHTHPOBATH CBOKO MO3HUIIUIO, BJIAJIETh MOHOJOTMYECKONW W JTUATOTHYECKOMN
dbopMaMu peyd B COOTBETCTBUU C IPAMMATUYECKUMHU M CHHTAKCUYECKUMH HOPMaMU POIHOTO
SI3BIKA;
CJIeI0BaTh MOPATbHO-3TUYECKUM U TICUXOJOTMYECKUM MPHUHIUIAM OOIICHHS] U COTPYJHUYECTBA
HAa OCHOBE YBaXHUTEIHbHOTO OTHOIICHHWA K NapTHEpPAM, BHHMAHHUS K JHYHOCTH JIPYroro,
aJICKBAaTHOTO MEKJIMYHOCTHOTO BOCTIPUATHS, TOTOBHOCTHU aJ[€KBATHO pEarupoBaTh Ha HYKIbI
JIPYTUX, B YACTHOCTH OKa3bIBaTh MOMOIIb M SMOIMOHAIBHYIO TOJICPKKY MapTHEPaAM B Mpolecce
IOCTMIKEHMS OOIIIeH eI COBMECTHOM AEITEILHOCTH,
ycTpauBaTh 3(pQeKTUBHBIE TPYIIOBbIE OOCYXIEHUS M obOecreynBaTh OOMEH 3HAHUSMHU MEXKIY
YJIeHaMU TPYIIbI 1715 TPUHATUS Y (HEKTUBHBIX COBMECTHBIX PEIICHUN;
B COBMECTHOM JEATETHLHOCTH YETKO (OPMYIMPOBATH IEIH TPYIIBI U MO3BOJISITH €€ y4aCTHUKAM
MPOSIBIISATHE COOCTBEHHYIO PHEPTHUIO VISl TOCTHUKEHUS ITUX LIETIeH.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA

BrinmyckHuK HayduTcs:
OCHOBaM peau3aliy NPOEKTHO-UCCIEI0BATENbCKOM IEATEIbHOCTH;
MIPOBOANTH HAOMIOICHNE U KCIIEPUMEHT O] PyKOBOJCTBOM YUHUTEJIS;
OCYIIECTBJISITh PACIIUPEHHBIN MOUCK MH(POPMAIMH C UCIOJIB30BAHUEM PECYpPCOB OUOIMOTEK M
WNHrepHera;
CO3/1aBaTh U MPEOOPa30BHIBATH MOJIENIN U CXEMBI JIJISl PEIIeHHMs 3a/1a4;
OCYIIIECTBIISATh BbIOOp Hambosiee 3((HEKTHBHBIX CIOCOOOB pEIIeHUs 33a7ad B 3aBUCHUMOCTH OT
KOHKPETHBIX YCIIOBUM;
JaBaTh OMpeIeNICHNEe TOHATHSM,
yCTaHABIIMBATh MPUYUHHO-CIICJICTBCHHBIC CBS3H;
OCYIIECTBIISTh JIOTHUECKYIO OTEPAIMI0 YCTAaHOBJICHHUS POJIOBUIOBBIX OTHOIICHHH, OTpaHUYCHHUE
MOHSATHUS,
000011aTh MOHSITHS — OCYIIECTBIIATH JIOTHYECKYIO OTIEPAIIHIO MEPEX0/ia OT BUIOBBIX MPU3HAKOB K
POIOBOMY TOHSITHIO, OT MOHATHS C MEHBIIIUM 00HEMOM K TIOHITHIO C OOJBIITUM 00BEMOM;
OCYIIIECTBISITH CPABHEHHE, CEPHAIINIO U KJIaCCHU(UKAIINIO, CAMOCTOSITEILHO BBIOMPAsi OCHOBAHUS U
KPUTEPUU Il YKa3aHHBIX JJOTUYECKUX ONEpalnii;
CTPOUTH KJIACCU(PUKAIIMIO HA OCHOBE TUXOTOMUYECKOTO JICICHHS (Ha OCHOBE OTPHUIIAHHMS ),
CTPOUTH JIOTHUECKOE pacCyXJeHHEe, BKJIIOYAIOIIee YCTAaHOBJIECHUE MPUYUHHO-CIICICTBEHHBIX
CBS3EH;
OOBSICHSITh SIBJICHUSI, TPOIIECCHI, CBSI3U U OTHOIIICHUS, BBISIBISIEMBIE B XOJE UCCIICIOBAHUS;
OCHOBaM O3HaKOMHUTEIBHOTO, U3Y4aIOIIETr0, yCBauBaIOIIETO U MOMCKOBOTO YTEHUS,



o CTPYKTYpHUPOBATb TCKCTHI, BKJIIHOYAsd YMCHHUC BBIACIATH TJIABHOC W BTOPOCTCIICHHOC, TJIAaBHYIO
UJICI0 TEKCTA, BBICTPAMBATH MOCIICIOBATEILHOCTD OMUCHIBAEMbBIX COOBITHI;

e paboraTh ¢ MeTapopaMu — MOHUMATH NEPEHOCHBIN CMBICI BBIPAKEHUH, TOHUMATh U YIIOTPEOIIATH
000pOTHI peur, NIOCTPOCHHBIC HA CKPBITOM YIIOI00JICHHH, 0OPa3HOM COJIMIKCHUU CIIOB.

BoinyckHUK ROIYYUM 803MONCHOCHb HAYUUMBCL:

® 0OCHOBaM PeQIICKCHBHOTO YTCHHUS;

® CTaBWUTH NPOOJIEMY, APryMEHTHPOBATD €€ aKTyaJIbHOCTb;

® CaMOCTOSTCIILHO TMPOBOAMTH HCCIICJOBAHUE HA OCHOBE MPUMCHEHHUS METOJIOB HAOJIOJICHHS |
IKCIEPUMEHTA;

®  BBIJBUIATh TUIIOTE3bI O CBA3SX U 3aKOHOMEPHOCTSIX COOBITHIA, POLIECCOB, 0OHEKTOB;

® OpraHM30BBIBATH UCCIICOBAHKE C IEJIBIO MIPOBEPKH TUIIOTES;

¢ JCJIAaTh YMO3AKIHOUCHUA (I/IHI[yKTI/IBHOG u 110 aHaHOFI/II/I) 1 BBIBO/JIbI HA OCHOBEC apryMmMCHTa

IIpenmeTHble pe3yJibTAThl OCBOEHHS Y4eOHOH MPOrpaMmMbl
OcHOBHbIE NOHATUSA XUMHUH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX MTPEICTABICHUI)
BbInycKHHUK HAy4YHUTCS:
* OIIUCBHIBATHL CBOMCTBA TBépIH)IX, KHUAKHUX, F33006p33HI>IX BCIICCTB, BBIACIAA HX CYIICCTBCHHBIC
MPU3HAKY;
* XapaKTepU30BaTh BEIECTBA [0 COCTaBY, CTPOCHHIO W CBOWCTBaM, YCTAHABIMBATH MPUYUHHO-
CJIEJICTBEHHBIE CBSI3M MEXIY JaHHBIMH XapaKTepUCTUKAMU BEIIECTBA;
® paCKpbIBaTb CMbICJI OCHOBHBIX XUMHUYCCKUX HOHATHHU «aToOM», «KMOJICKYJIa», «XUMHUYECKHUHU JJIEMCHT»,
«IIPOCTOE BEILIECTBOY, «CII0KHOE BEIIECTBOY, «BAJIEHTHOCTBY, UCIOIIBb3YS 3HAKOBYIO CUCTEMY XHUMHU;
* U300pakaTh COCTaB MPOCTEUIIMX BEHIECTB C IOMOIIBIO XWMHUYECKUX (OPMYI H CYIIHOCTbH
XUMHUYECKHUX PEaKIHd ¢ TOMOIIbI0 XUMUYECKIX YPABHEHU;
¢ BBIYUCIIATh OTHOCUTCIIbHYIO MOJICKYJIAPHYIO 1 MOJIAPHYIO MAaCChl BEIICCTB, 4 TAKKE MACCOBYIO J10JIIO
XUMHUYECKOTO 3JIEMEHTa B COSAMHEHUSIX JJIS1 OLIEHKH UX MPAaKTUYECKON 3HAUMMOCTH;
¢ CpaBHHUBATH IO COCTAaBYy OKCHJIbl, OCHOBAHUS, KUCJIOTBI, COJIN,
* KJ1acCU(UIMPOBATH OKCUIBI M1 OCHOBAHMSI 110 CBOMCTBAM, KUCJIOTHI U COJIU TI0 COCTAaBY;
* OIIMCBIBATh COCTaB, CBOWCTBA M 3HAu€HHE (B MPUPOAE U MPAKTUYECKOW NEATEIbHOCTH YEJIOBEKA)
MPOCTHIX BEIIECTB — KHUCIOPO/Ia U BOJIOPOA;
® I1aBaTb CPABHUTCIBHYIO XapaKTCPHUCTHUKY XHUMHUYCCKUX OJOJICMCHTOB H Ba)KHEUIIINX COCI[I/IHGHI/Iﬁ
€CTECTBEHHBIX CEMEHCTB IIET0YHBIX METAJUIOB U TaJIOTeHOB;
* [T0JTB30BAThCS TAOOPATOPHBIM 000PYIOBAaHUEM H XUMHYECKOH TIOCYI0H;
* IPOBOJUTH HECIOXHBbIE XUMUYECKUE OMBITHI U HAOTIOJEHUS 32 U3MEHEHUSMU CBOWMCTB BEIIECTB B
Mpolecce WX TMPEBpaAlICHHUH; COOMIOAAaTh TpaBHia TEXHUKH OC30MACHOCTH TIPH TIPOBEIACHUU
HaOIIO/IEHUH U OTIBITOB;
® pa3in4yaTb OKCICPUMCHTAJIBHO KHCIOTBI U HIéJ'IO'—H/I, MMOJIB3YACh HWHAWKATOPAMH, OCO3HaBaTb
HE00X0IUMOCTh COOMIOICHHSI Mep 0€30MIacCHOCTH TP OOPAIICHUN C KUCIOTaMH H IIEII0YaMHU.
Buinycknux nonyuum 803moxicHocmsb HAyYUmMbCsL:
* TPaMOTHO 00paIaThCs C BEMECTBAMU B TIOBCETHEBHOM JKU3HH,
* 0OCO3HaBaTh HEOOXOJMMOCTb COOJIFOACHHUS TIPABUJI DKOJIOTHYECKH O€30MacHOTO TIOBEACHUS B
OKpY>Karolle NpUPOIHON CpeE;
* IOHUMAThb CMBICII U HGO6X0}II/IMOCTB CO6J'IIO)ICHI/I$[ HpC}IHHC&HHﬁ, npeajara€MbiX B MHCTPYKIUAX I1O
WCIOJIb30BAHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMHH U JP.;
* HCIIOJIb30BaTh MPUOOPETEHHBIE KIIFOUYEBhIE KOMIIETEHTHOCTH MPH BHITOJTHEHUH HCCIIEI0BATEIBCKUX
MIPOEKTOB TI0 U3YYCHHUIO CBOMCTB, CITOCOOOB TOTYyUSHUS M pacliO3HABaHUS BEIIICCTB;
* pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTh, HCIIONB3yS CPEICTBA YCTHOM M MHUCHMEHHOM
KOMMYHHKAIMU TIpU paboTe ¢ TeKcTaMu ydeOHHKa M JOIMOJIHUTEIBHON JIUTEpaTypoi, CpaBOYHBIMU
Ta0JIUIaMH, TIPOSBIISITH TOTOBHOCTh K YBRKCHHIO MHON TOYKHU 3PEHUS MPH OOCYKIEHUU PE3yIbTaTOB
BBITIOJTHCHHOU PaOOTHI;
® OG’bGKTI/IBHO OLCHHUBATh HH(bOpMaI_[PIIO 0 BCIICCTBAX HW XUMHUYCCKUX IMPOHCCCaX, KPUTUUCCKU
OTHOCHUTBCSI K TICEBAOHAYYHOW HMH(pOpManHH, HEJOOPOCOBECTHOM peKaMe, KacaroIllencs
HCIOJIb30BAHU pa3JIMYHBIX BCIICCTB.



Ilepuoauyeckuii 3aK0H U NMepuoOAUYECKast cucTeMa xuMudeckux jiemenTon . U. MenneneeBa.
CTtpoeHue BelecTBa

BrllyCKHUK HayuuTCA:

* KIacCU(UIUPOBATh XUMUYECKHE OJJIEMEHThI HAa METAJIbl, HEMETAJUIbI, 3JEMEHTHI, OKCUIBI U
THIPOKCUBI KOTOPBIX aM(OTEpHbI, U HHEPTHBIE 3JIEMEHTHl (Ta3bl) A OCO3HAHUS BaXXHOCTHU
YHOPSIOYEHHOCTH HAYYHBIX 3HAHUM;

* pacKpbIBaTh CMbICI epuoaudeckoro 3akona J[. . Menzaeneena;

* ONUCHIBATh M XapaKTEPU30BaTh TAONHUHYIO (OpMY TMEPUOAMYECKONH CHCTEMbl XUMHYECKHX
3JIEMEHTOB;

* XapaKTepU30BaTh COCTAaB ATOMHBIX SIJIEP U PACIPEACIICHUE YHUCIIAa 3JEKTPOHOB MO 3JICKTPOHHBIM
CJIOSIM aTOMOB XMMHUYECKHUX 3JIEMEHTOB MaJIbIX [IEPUOJIOB NEPUOJUYECKON CUCTEMBI, a TAKKE KaJIHs U
KaJIbLIMS;

* pa3yinyaTh BUJIbI XMMUYECKOU CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJSPHYIO, KOBAJEHTHYIO HEMOJISIPHYIO
Y METaJUIMYECKYIO;

* U300paXkaTh DJIEKTPOHHO-UOHHBIE (OPMYJIBI BEIIECTB, OOpPA30BAHHBIX XUMHUYECKUMH CBS3SIMU
pa3HOro BUA;

* BBISIBJISITh 3aBUCHMOCTH CBOMCTB BEILIECTB OT CTPOEHHUS UX KPUCTALUIMYECKHX PELIETOK: UOHHBIX,
ATOMHBIX, MOJICKYJISIPHBIX, METAJUTMYECKUX;

* XapaKTepU30BaTb XMMHUYECKUE 3JIEMEHThl U UX COCJAMHEHUS HAa OCHOBE IIOJIOKEHHUS HJIEMEHTOB B
MEPUOINYECKON CUCTEME U OCOOCHHOCTEN CTPOCHHUS UX aTOMOB;

* OIIUCHIBAaTh OCHOBHbIE 3Tanbl OTKpbITHS [. 1. MenaeneeBbIM NEPUOJUYECKOIO 3aKOHA U
MEPUOINYECKON CUCTEMbI XUMHUECKHX 3JIEMEHTOB, )KU3Hb 1 MHOTOOOPa3HYI0 HAYYHYIO ACSITEIHHOCTD
y4€HOr0;

* XapaKTepU30BaTh HAyYHOE U MHPOBO33PEHUYECKOE 3HAYCHHE TEPHOJUYECKOTO 3aKoHA U
MEPUONYECKON CUCTEMBI XUMHUECKUX 31eMeHTOB [. M. Menneneesa;

* OCO3HABaTh HAYYHBIC€ OTKPBITHS KaK pPE3yJbTaT JUIMTEIbHBIX HAOIIOJEHUN, OIBITOB, HAayYHOU
MOJIEMUKH, TPEOJIOJICHUS TPYAHOCTEW U COMHEHUH.

Buinycknux nomyuum 603mM0CHOCMb HAYYUMBCA:

* 0OCO3HABaTh 3HAYEHUE TEOPETUYECKUX 3HAHUM 711 TPAKTUUECKON JAEeSATEIbHOCTH YEIOBEKA;

* OIUCHIBATh U3yYEHHBIE OOBEKTHI KaK CUCTEMBI, IPUMEHSS JIOTUKY CUCTEMHOTO aHaJIN3a;

* IPUMEHTh 3HAHUS O 3aKOHOMEPHOCTSAX MEPUOJINYECKONM CHCTEMbl XMMHUUYECKHX DJIEMEHTOB s
O0OBSCHEHHS U MIPEJIBUICHUS] CBOMCTB KOHKPETHBIX BEILIECTB;

* pa3BuBaTh HMH()OPMAIMOHHYIO KOMIIETEHTHOCTh MOCPEACTBOM YIIIYOJICHHs 3HaHHH 00 HCTOpUU
CTAHOBJICHUS] XMMHYECKON HayKH, €€ OCHOBHBIX TOHITHH, MEPUOJUIYECKOTO 3aKOHA KaK OJHOTO U3
BAKHEUILIMX 3aKOHOB MPUPO/IbI, a TAKIKE O COBPEMEHHBIX JOCTUKEHUAX HAYKU U TEXHHUKHU.
MHoroo0pa3ne XuMHYECKHX peakuui

BrinyCKHHMK HayuuTCA:

* OOBSICHATH CYTh XUMHUYECKUX MPOIECCOB M X MPUHIIUIIAATBEHOE OTIUYHE OT (PU3UIECKUX;

* Ha3bIBaTh IPU3HAKHU U YCIOBUS MPOTEKAHUSI XUMUYECKUX PEAKIUN;

* YCTAHABIIMBATh MPHUHAICKHOCTh XUMHUYECKOW PEAKIMH K ONpeneI€HHOMY THITYy IO OJHOMY U3
KJIaCCU(UKALMOHHBIX MPU3HAKOB: 1) IO YKCITY M COCTaBY MCXOJHBIX BEIIECTB U MPOAYKTOB pEaKIUU
(peakuu COoeqUHEHUs, Pa3IOKCHUS, 3aMEIIeHUs] U O0MeHa); 2) M0 BBIICICHUIO WJIH TOTJIOMICHHUIO
TEIJIOTHI (PEaKIMU SK30TEPMUUYECKHE U DHJIOTEPMHUUYECKHUE); 3) MO M3MEHEHUIO CTENEHEH OKHUCIIEHUS
XUMUYECKUX JJIEMEHTOB (peakIMu OKUCIUTEIHHO-BOCCTAHOBHUTENbHBIE); 4) M0 00paTUMOCTH
mporecca (peakiuu oOpaTuMblie U HeOOPaTUMEIE);

* Ha3bIBaTh (DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUYECKUX PEAKITU;

* Ha3bIBaTh ()aKTOPHI, BIUSIONINE HA CMEIICHIE XUMUIECKOTO PABHOBECHS,

* COCTaBIISITh YPAaBHEHHMS AIIEKTPOJUTUYECKON OUCCOIMALMN KHUCJIOT, ILIEJI0YEH, COJIEH; IOJIHBIE U
COKpaIIéHHbIC MOHHBIC YPaBHEHUS peakiuii 0OMEHa; YpaBHEHUS OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
peaKIuii;

* POTHO3UPOBATH MPOJAYKTHl XMMHUYECKUX PEaKIuil 1Mo (Gopmynam/Ha3BaHUSM HCXOJTHBIX BEIICCTB;
OTIpeIeNIsATh UCXOAHbIE BellecTBa Mo (hopMyaam/Ha3BaHUAM MIPOIYKTOB PEaKIUU;



* COCTAaBJIATb  yPAaBHEHUS  pPEAaKLMH, COOTBETCTBYIOIIUX  IIOCJIEJOBATEIBHOCTH  («IEHOUYKE))
MIPEBPAIICHUI HEOPraHUYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB;

* BBIIBJISITh B IIPOLIECCE DKCIIEPUMEHTA MPU3HAKU, CBHJIETEIBCTBYIOUIME O MPOTEKAHUU XUMHUYECKOU
peakuuu;

* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MACCOBOM J10JIEH PAaCTBOPEHHOIO BEILIECTBA,

* OIIPEACNIATh XapakTep CpeAbl BOJHBIX PACTBOPOB KHUCJIOT M IIEIOYEH IO M3MEHEHUIO OKpacKu
UHUKATOPOB;

* IPOBOAUTh KAUECTBEHHBIE PEAKLMM, MOATBEPKAAIOIINE HAIMYUE B BOAHBIX PAcTBOPAX BEIIECTB
OTJIEJIbHBIX KATHOHOB M aHUOHOB.

Buinycknux nonyuum 603mooicnocms HAyUUmuvcsi:

* COCTaBJIATH MOJIEKYJISIPHBIE U ITOJIHBIE HOHHBIE YPAaBHEHUS 10 COKPALEHHBIM HOHHBIM YPaBHEHUSIM;

* IPUBOJUTH ITPUMEPHI PEAKLIUM, TOATBEPKIAIOIINX CYILIECTBOBAHUE B3AUMOCBSI3U MEK/y OCHOBHBIMU
KJIacCaMH HEOPraHUYECKUX BELIECTB;

* IPOTHO3UPOBATh PE3YyJbTaThl BO3ACUCTBUS PA3NUYHBIX (AKTOPOB HA H3MEHEHHE CKOPOCTH
XMMHYECKON PEaKIINu;

* IPOTHO3UPOBATh PE3YNbTAThl BO3JEHCTBUS Pa3IMYHbIX (AKTOPOB HA CMEIIEHHWE XHUMHUYECKOTO
paBHOBECHSI.

MHuoroo0pa3ue BemecTB

BbInycKHUK HAy4UTCS:

* OIPENENITh MPUHAIICKHOCTh HEOPTaHUYECKHUX BEIIECTB K OJHOMY M3 M3YUYEHHBIX KJIACCOB/TPYIIIL:
METaJIJIbl 1 HEMETAJUIbI, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, COJIU;

* COCTaBJIATH (DOPMYJIBI BEIIECTB [0 UX HA3BAHUAM;

* OIPEIENSITh BAJIGHTHOCTD U CTEIIEHb OKUCIIEHUS JIEMEHTOB B BEIIECTBAX;

* COCTaBIIATH (OPMYJIBI HEOPraHUYECKUX COCIWHEHHUI M0 BaJCHTHOCTSIM U CTENEHSM OKUCICHUS
AJIEMEHTOB, a TAKXKE 3apsJaM HMOHOB, YKa3aHHBIM B TaOJMIIE PACTBOPUMOCTH KHCIIOT, OCHOBAaHUH U
coJIei;

* 00BACHATh 3aKOHOMEPHOCTH M3MEHEHUS (PU3UYECKMX M XMUMHUYECKHX CBOMCTB HPOCTBIX BELLECTB
(MeTaJIJIOB ¥ HEMETAJUIOB) U UX BBICHIMX OKCHJOB, 0OpPa30BaHHBIX 3JIEMEHTAMH BTOPOIO U TPETHETO
MIEPUOJIOB;

* Ha3bIBaTh OOIME XUMUYECKHE CBOMCTBA, XapaKTepHbIE [T TPYII OKCHJIOB: KUCIOTHBIX, OCHOBHBIX,
aM(pOTEPHBIX;

* Ha3pIBaTh OOIME XMMHUYECKHE CBOMCTBA, XapaKTEepHbIE I KaKIOrO M3 KIACCOB HEOPraHUYECKUX
BEIIIECTB: KUCIOT, OCHOBAHHIM, COJICII;

* IPUBOJUTH TPUMEPHI PEAKIMM, MOATBEPKAAOIIUX XHUMHUYECKHE CBONCTBA HEOPraHMUYECKUX
BEIIIECTB: OKCHIOB, KMCIIOT, OCHOBAaHUU M COJICH;

* OIIPENENATh  BEIIECTBO-OKUCIUTENb M BELIECTBO-BOCCTAHOBUTENb B OKUCIMTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUsX;

* COCTaBJIATh  OKHMCIHMTEIbHO-BOCCTAHOBUTEIBbHBIN  OamaHC (A7 HM3YYEHHBIX  peakuui) 1o
MPEJIOKEHHBIM CXeMaM pPeaKIuii;

* IPOBOJIUTH J1a0OPATOPHBIE OMBITHI, MOATBEPXKAAIONINE XMMUYECKHE CBOHCTBA OCHOBHBIX KJIACCOB
HEOpPraHMYECKUX BEIIECTB;

* IPOBOJIUTH JIAOOPATOPHBIE OMBITHI MO MOIYUYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB: BOJOPO/A,
KHCIIOpO/1a, YIIIEKUCIIOTO ra3a, aMMHaKa; COCTaBJISATh YPaBHEHHS] COOTBETCTBYIOLIUX PEaKIUH.
Buinycknux nonyuum 603MOIACHOCMb HAYYUMBCA:

* IPOTHO3UPOBATh XUMUYECKUE CBOWCTBA BELIECTB HA OCHOBE UX COCTaBa M CTPOCHUS;

* IPOrHO3UPOBATh CIHOCOOHOCTh BELIECTBA MPOSABIATh OKUCIUTENbHBIE WM BOCCTAaHOBUTEIIbHBIC
CBOMCTBA C YUETOM CTENEHEN OKMCIICHHS JIEMEHTOB, BXOJIAIINUX B €r0 COCTAB;

* BBIIBJISITh CYIIECTBOBAHUWE TIEHETHMYECKOM B3aMMOCBS3M MEXJY BELIECTBAMH B psay: IMPOCTOE
BEILIECTBO — OKCUJl — TUAPOKCHUJI — COJIb;

* XapaKTepU30BaTh 0COOBIE CBOICTBAa KOHIIEHTPUPOBAHHBIX CEPHOI U a30THOM KUCIOT;

* IPUBOJUTH TPUMEPHl ypaBHEHUH peakUuid, JekalluX B OCHOBE MPOMBIIIJICHHBIX CIIOCOOOB
MOJIyYEHUs] aMMHUaKa, CEpHOM KUCIIOThI, YyT'yHA U CTaJIH;



* ONUCHIBATh (DPM3MUECKHUE U XUMHUYECKHUE IMPOIIECCHI, SBISIONIUECS YACThIO KPYroBOPOTa BEIIECTB B
MIPUPOJIE;

* OPraHU30BbIBaTh, MPOBOJUTH YUYEHMUECKHE TMIPOEKTHl [0 MCCIECIOBAHUIO CBONCTB BEILECTB,
MMEIOIIUX BaKHOE MTPAKTUUECKOE 3HAaYCHHE.

COJEPKAHUE YYEBHOI'O ITPEIMETA.

8 KJIACC Bgenenue (6 1)

[Tpeamer xuMuu. MeTo/ibpl MO3HAHUM B XMMUU: HAOJIIOJICHHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE.
HcTouHnkr XUMUYEeCKON MH(OPMAINH ee MOTydYeHUe, aHAIU3 U MIPEJICTaBIICHUE €€ Pe3yIbTaToB.

[ToHsATHE 0 XUMHUYECKOM 3JIEMEHTE U (POpMax ero CyliecTBOBaHMs: CBOOOIHBIX aTOMAX, IPOCTHIX U
CJIOKHBIX BEILlECTBaX

[IpeBpamienus BemiecTB. OTIMYNE XUMAYECKUX PEAKIIUNA OT PU3HUECKUX sSBJICHUH. Poib Xumun B
KU3HM YEJI0BEKA.

KpaTkune cBeneHHs U3 HCTOPUN BO3HUKHOBEHUS U pa3Butusa xumud. [lepuon anxumuu. Ilonstue o
¢unocopckom kamue. Xumus B X VI B. Pazputne xumun Ha Pycu. Posib oTedecTBEHHBIX yYSHBIX B
CTaHOBJICHUH XUMUYECKON HaykH - paboTsl M. B. JlomonocoBa, A. M. bytneposa, JI.11. Menneneesa.

XvMHYecKasi CUMBOJIMKA. 3HAKM XUMUYECKHUX JIEMEHTOB U ITPOUCXOXKIACHUE UX Ha3BaHUIL.
Xumnueckue Gopmyinsl. MHaekchl 1 KodppuureHTsl. OTHOCUTENbHbIC ATOMHAsL U MOJIEKYJIIpHAsI
Macchl. Pacduer MaccoBO A0 XMMHUYECKOTO 3JIEMEHTA 110 (POpMYyJie BEIIeCTBa.

ITepuoanueckas cucrtema xuMudeckux neMeHToB . . Menneneesa, ee CTpyKTypa: Mallble U
OoJbIIe IEPUO/IBI, TPYIIIBI ¥ MMOATPYIIEI (TTIaBHas 1 moboyHast). [leproanueckas cuctema Kak
CIpaBOYHOE MOCOOME Ui OJIYUECHUS CBEIEHUH 0 XUMHUECKUX HJIEMEHTaX.

HemoHcTpauuu. 1.Mozenu pa3iuyHbIX MPOCTHIX U CIOKHBIX BEHUIECTB.2. KOJUIEKIUS CTEKISIHHON
XUMHUYECKOH nocyabl. 3. Koyeknus MaTepruanoB U U34EJIUNA U3 HUX Ha OCHOBE aIFOMUHUS.
4.B3anmoielicTBIE MpaMopa C KUCIOTON U TOMYTHEHUE U3BECTKOBOW BOJIBI.

JlaGopatopusbie onbIThl. 1.CpaBHEHHE CBOMCTB TBEPBIX KPUCTATUIMUECKUX BELIECTB U PACTBOPOB. 2.
CpaBHEHHE CKOPOCTH UCHapEHUs BOJI, OJIEKOJIOHA U 3TUJIOBOI0 CIUPTA C PUIBTPOBAJIbHOM Oymaru.
Tema 1. ATOMBI XMMH4YECKHX 3JIeMeHTOB (144)

AToMBI Kak (popma CyIIecTBOBaHUS XUMUYECKUX 31€MEHTOB. OCHOBHBIE CBEJIEHUSI O CTPOSHUU
aToMoB. Jloka3aTenbCTBa CI0KHOCTH CTpoeHus: aToMoB. OnbIThl Pesepdopaa. [lnanerapnas monens
CTPOEHHUs aTOMa.

CocraB aTOMHBIX si7iep: IPOTOHBI M HEUTPOHBL. OTHOCHTENBbHASI aTOMHAs Macca. B3anMocBs3b
MIOHSATUH IIPOTOHY, «HEUTPOH», «OTHOCUTEIIbHAS AaTOMHAsI Maccay.

M3MeHeHue uncia IpoTOHOB B siZJpe aToMa - 00pa30BaHME HOBBIX XUMUYECKHUX 3JIEMEHTOB.
N3meHneHue yncina HEUTPOHOB B sAApe aToMa - 00pa3oBaHue n30TonoB. COBpeMEHHOE ONpeIeIeHNE
MIOHATHSI «XUMHUYECKUH dIIEMEHT». MI30TOIBI Kak pa3HOBUIHOCTH aTOMOB OJIHOTO XUMUYECKOTO
JJIEMEHTA.

OnexTpoHbl. CTpoeHHE AIEKTPOHHBIX 000JI04€K aTOMOB XMMHUYECKUX 3JIEMEHTOB MaJIbIX ITEPHO/IOB.
[TonsiTHE O 3aBEpIIEHHOM YpPOBHE.

Ilepnonnueckas cucrema XUMHU4EeCKUX 311eMeHTOB 1. 1. MeHeneeBa u CTpOEHHUE aTOMOB:
(bu3nyecKui CMBICI MOPSIIKOBOIO HOMEpa 3JIEMEHTa, HOMepa TPYIIIbI, HOMEpa NepUoa.

M3MeHeHne yncia 3J€KTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOIO JIEMEHTA -
o0Opa3oBaHMe MMOJIOKUTEIbHBIX U OTPULIATEIbHBIX HOHOB. VIOHBI, 00pa30BaHHbIE aTOMaMH METaNIOB U
HeMeTalIoB. [IpMunHbBl H3MEHEHNSI METAJNIMYECKUX U HEMETAJUIMUECKUX CBOWCTB B IEPUOAAX U
rpynmnax.

Ob6pa3zoBanue OuHapHbIX coennHeHni. [TonsaTrue 00 nonHoM cBs3u. CxeMbl 00pa30BaHUS HOHHOM
CBSA3H.

B3aumoseiicTBE aTOMOB XUMHUYECKUX JIEMEHTOB-HEMETAIUIOB MEX Ty CO00ii - 00pa3oBaHHe
JIBYXaTOMHBIX MOJIEKYJ POCTHIX BemecTB. KoBaneHTHas HEMOISIpHAs XUMAYECKast CBS3b.

DJEKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIHI.

B3anMopeiicTBHe aTOMOB XMMHYECKUX 3JIEMEHTOB-HEMETAIOB MEKTy CO00i1 - 00pa3oBaHue
OMHAPHBIX COCAMHEHHUI HEMETAIOB. DJIEKTPOOTPUIIATEILHOCTD. [IoOHATHE O KOBAaJICHTHOW MOJSPHON
cBs13u. [IoHsATHE O BalIEHTHOCTH KaK CBOMCTBE aTOMOB 00Opa30BhIBaTh KOBAJIEHTHBIE XUMUUECKUE



cs3u. CocTaBienue (GopMys OMHAPHBIX COSTUHEHUH 10 BAICHTHOCTH. Haxox/1eHrne BAJICHTHOCTH 10
dhopmyse OMHAPHOTO COCAMHEHUSI.

B3aumoelicTBHE aTOMOB XUMHUYECKUX FJIEMEHTOB-METAIIIIOB MEXIY CO00i - oOpa3zoBaHue
METaJUIMYECKUX KpUCTAILIOB. [IoHATHE O METaUIMUEeCKON CBSI3H.

Hemonctpauuu. Mojenu aToMOB XMMHUYECKUX 3JIEMEHTOB [leprnoanueckoil CuCTeMbl XUMHUYECKUX
anemenToB .M. Menaeneena.

Jlaboparopubie onbITHL. 3.MoaeIUpOBaHKUE IPUHIIAIIA JCHCTBHS CKAHUPYIOIIETO MUKPOCKOMA. 4.
N3rororieHue Moeneit MoJIeKysl OMHAPHBIX COCTMHEHHH. 5. MI3roToBienne Moenu,
WUTIOCTPUPYIOIIEH CBOMCTBA METAJIIMYECKOMN CBA3H.

Tema 2. IlIpocthie BemecTBa (94)

[TonoxxeHne MEeTaJUIOB U HEMETAJUIOB B IIEPUOJUYECKON CUCTEME XUMUYECKHUX diieMeHTOB /1. M.
MenaeneeBa. Baxxnelye npocTeie BEIIECTBA - METAJLIBI: JKEJI€30, ATFOMUHUN, KaJIbIIUA, MAarHUM,
HaTpuil, Kanuii. Obuwme puzndeckre CBOWCTBA METAIJIOB.

Bakneiimme nmpocTeie BELIeCTBa - HEMETAIJIbl, 00pa30BaHHbIE aTOMaMU KUCJIOPO/a, BOJOPO/Ia, a30Ta,
cepsl, pocdopa, yriepona. CriocoOHOCT aTOMOB XHMHYECKUX JICMEHTOB K 00pa30BaHUIO
HECKOJIbKUX MPOCTHIX BEIIECTB - AIUIOTPOIHUA. AJIOTPONHbIE MOIUUKALIMU Kuciaopoaa, pochopa u
oJioBa. MeTaJllIn4eckie U HEMEeTAITIMYECKUE CBOMCTBA MPOCTHIX BeleCTB. OTHOCUTENBHOCTD JIEJICHUS
MIPOCTHIX BEIIECTB HA METAJLIIbI 1 HEMETAJLIIBI.

[TocTostnuas ABoraapo. KonmnuectBo Bemectsa. Moisb. Monsipaas macca. MomsipHbIif 00beM
ra3o00pa3HbIX BemlecTB. KpaTHble eIMHUIBI KOJTHYECTBA BEIIECTBA — MUJUIUMOJb U KUIIOMOJb,
MUJUTUMOJIIPHAS U KHJIOMOJISIPHASE MacChl BELIECTBA, MUJUTUMOJIIPHBIN M KUJIOMOJISIPHBIM 00bEMbI
ra3000pa3HbIX BEIIECTB.

Pacuets! ¢ uCTIOMB30BaHMEM TOHATHI «KOJTUYECTBO BEIIECTBAY», «MOJISIPHAS MAccay, «MOJISIPHBIN
00BEM Tra30B»,«IIOCTOSTHHAS ABOTAApPOY.

Hemonctpanuu. [Tomyuenne o3oHa. OOpasiisl 6€10ro U ceporo ojoBa, 6e1oro u KpacHoro docdopa.
HekoTtopsie MeTalIbl 1 HEMETAJUIBI C KOTMYECTBOM BeriecTBa 1 Mosb. MonspHBIi 00bEM
ra3000pa3HbBIX BEIICCTB.

Jlabopartopuble onbIThl. 6.03HaKOMIIEHHE C KOJIIEKIIMEeH MeTaluioB. 7.0O3HaKOMIIEHUE C KOJIEKIUen
HEMETAaJJIOB.

Tema 3. CoeauHeHNsi XUMHYECKHX 3JIeMeHTOB (164)

Crenens okucienusi. CpaBHEHUE CTENIEHN OKUCIICHUS U BaJleHTHOCTH. Onpe/ieieHHe CTETIeHI
OKHCIICHHUS AJIEMEHTOB B OMHApHBIX coennHeHusax. CocraBieHue popmysn OMHAPHBIX COSTUHEHUH,
o0mMii crocod uX Ha3bIBaHUSL.

bunapHbie coeTMHEHUS! METAJUIOB U HEMETAJUIOB: OKCUIBI, XJIOPUIbI, CylnbGuabl U 1p. CocTaBieHHe
ux Gopmyi.

bunapHble coeTMHEHUSI HEMETAIUIOB: OKCH/IbI, JIETY4YH€e BOJOPOJHBIE COEUHEHNUS, UX COCTaB U
Ha3BaHus. [IpeacTaBuTeny OKCHIOB: BOJIa, YIIIEKUCIBIN ra3 U HeraleHas u3BecTh. [IpencraBurenu
JIETYYUX BOAOPOJHBIX COETUHEHUI: XJIOPOBOIOPO] U aMMHUAK.

OcHoBaHMs1, X COCTaB U Ha3BaHUs. PacTBOprMOCTh OcHOBaHMil B Boje. Tabiuiia pacTBOPUMOCTH
TUAPOKCHUJIOB U coiied B Bojzie. [IpencraBurenu menoueii: THAPOKCHIBI HATPUSL, KK U KaJIbIUs.
[TonsTre 06 MHIUKATOpPaX M KAYECTBEHHBIX PEAKIIHSIX.

Kucnotsl, ux coctaB u Ha3Banus. Kimaccuduxanms kucnot. [IpeacraBurenu KUCIOT: cepHasl,
consiHas M a3oTHas. [lonarue o mkane kucnoTHocTH (mkaia pH). 3mMeHeHne okpacku HHIUKATOPOB.

Conu KaKk Npou3BOJIHbIE KUCIOT U OCHOBaHUM. X cocTaB u Ha3BaHus. PacTBOpUMOCTS colield B
Boze. [IpencraBurenu coneit: XxJiopu HaTpus, kKapOoHAT U docdar KalblLus.

AMop(dHBIE U KPUCTANTNYECKUE BEIIECTBA.

MexMoueKysspHble B3aUMOAEHCTBHS. THIIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTB
BEILIECTB OT TUIOB KPUCTAIUTMYECKUX PEIIETOK.

UucTteie BemecTBa 1 cMecH. [IpuMepsI )KUIKKUX, TBEPABIX M Ta3000pa3Hbix cMeceid. CBoMCTBa
YHCTHIX BEIIECTB U cMecel. X cocraB. MaccoBasi 1 00beMHast 101U KOMIIOHEHTa CMecH. Pacuersl,
CBSA3aHHBIE C HUCIOJIb30BAHUEM TOHATHS «IOJISI.

Hemonctpaunu. OOpasibl OKCHI0B, OCHOBAHHUH U cosel. Moieny KpUCTANTHYECKUX PEeIETOK
XJIOpUAA HATpUs, aaMasa, YrIeKUCIoro ra3a. KucioTHO-11eI04HbIe MHANKATOPHI, U3MEHEHUE NX



OKpacKH B Pa3JIMYHBIX Cpelax. Y HUBEPCAIbHBIN MHIUKATOP U U3BMEHEHHUE €r0 OKPACKU B Pa3IUYHBIX
cpenax. [Ikama pH.

Jlaboparopubie onbITHL. 8. O3HAKOMIICHHE C KOJUICKITUEH OKCHIOB. 9.03HaKOMIICHHE CO CBOMCTBAMU
ammuaka. 10.KauectBenHas peakius Ha yriiekucibii ra3. 11.0npenenenune pH pacTBOpOB KUCIOTHI,
ménoun u Boabl. 12.0npenencarne pH TUMOHHOTO U sIGIOYHOTO COKOB Ha Cpe3e TUI0IOB.
13.03HakoMIIeHHE ¢ KOJUIEKIHEH coieid. 14.03HakoMIIeHHE C KOJUIEKIIMEN BEIIECTB C Pa3IMUYHbIM
THUIIOM KPUCTAJUIMYECKON peI€TKU. MI3roToBIEHUE MOJEIEH KPUCTAIUINYECKUX PEIIETOK.
15.03HakoMiIeHHE C 0Opa31OoM TOPHOM MOPOIBI.

Tema 4. WU3meHenus, npoucxoasimme ¢ Bemecrsamu (154)

[TonsiTe ABIEHUI KaK U3MEHEHUH, TPOUCXOASIIUX C BEIIECTBAMH.

SIBneHus1, cBA3aHHbIE C U3MEHEHUEM KPUCTAJTIMYECKOIO CTPOEHMSI BEILIECTBA IIPU ITOCTOSSHHOM €0
cocrase, - pusnueckue apieHuss. GU3nueckue ABICHUS B XUMHUU: TUCTWUISIIMS, KPUCTAILTU3aLuUs,
BBIMIAPUBAHKE M BO3TOHKA BEIIECTB, IEHTPU(PYTUPOBAHUE.

SIBienus, CBI3aHHBIC C U3MEHEHHEM COCTaBa BEILIECTBA, - XUMHUecKue peakiuu. [Ipuznaku u
YCIJIOBUSI IPOTEKAaHUsI XMMUYECKUX peaklnii. BelieeHre TerioThl U CBETa — PEAKLUU TOPEHUSL.
[TonsTre 06 5K30- U SHAOTEPMHUUECKHUX PEAKITHIX.

3aKOH COXpaHEHMsI MacChl BEIIECTB. XUMUYECKHUE YPAaBHEHUS. 3HAaUEHUE UHIEKCOB U
koa¢dunmentoB. CocTaBieHHe YpaBHEHUNH XUMHUECKUX PEaKIIUM.

Pacuersl o xumMuueckuM ypaBHEHUsM. Perienre 3a1a4 Ha HaX0XKAEHHE KOJIMYECTBa BEIIECTBA,
Macchl WK 00beMa MPOAYKTA PEaKIUH MO KOJIMUYECTBY BEILIECTBA, MacCe WIH 00bEMY UCXOTHOTO
BeulecTBa. PacyeTsl ¢ UCTI0Nb30BaHUEM MOHATHS «10J15», KOTJ1a UICXOAHOE BEILIECTBO J1aHO B BUJIE
pacTBopa ¢ 3a/laHHOI MacCOBOM JI0JIeH paCTBOPEHHOTO BEIIECTBA WIIH COACPIKUT OMPEIEIICHHYIO 100
IIPUMECEH.

Peakuuu paznoxenus. [ToHsTie o ckopoctu xumMuueckux peakuuid. Karanuzatopsl. @epMeHTHI.

Peakuuu coennnenus. Katanurtnyeckue v HekataauTHueckue peakiuu. O6parumMelie 1 HeoOpaTUMbIe
peakiuu.

Peakuuu 3amenienus. P akTHBHOCTH METAJLIOB, €r0 UCIOJIb30BAaHUE JIJIsl IPOTHO3UPOBAHUS
BO3MO’KHOCTHM IIPOTEKAHUS PEAKLUN MEXIy METajlllaMi M pacTBOpaMu KHCIIOT. Peakiiny BEITECHEHHS
OJIHUX METAJJIOB U3 PACTBOPOB UX COJIEH APYTUMHU METAJIJIaMH.

Peakunu oomeHa. Peakiinu HeliTpanuzamuu. Y cJI0BHs MPOTEKaHUS PEaKuii oOMeHa B pacTBOpax 10
KOHIIA.

Tunel XUMUYECKUX peakUUil Ha IpUMEpPE CBOMCTB BOJIbI. Peakiiys pa3noxkeHus - SJIEKTPOIU3 BOJBI.
Peakuuu coenrHeHus - B3aUMOJICHCTBUE BOJIbI C OKCUAAMU METAIIJIOB U HEMETAILJIOB. Y CIIOBHE
B3aUMOJICMCTBUS OKCHUJIOB METAJNIOB U HEMETAJUIOB ¢ BOJoM. [loHsTHe «ruapokcuapy. Peakiun
3aMeIIEeHHs - B3aUMOJIEICTBUE BOJBI ¢ MeTaulaMu. Peakiiny oOMeHa — ruiposin3 BELECTB.
Hemonctpanuu. [Tpumeps! pusndeckux sSBICHMIA: a)luiaBieHue mapaduHa; 6)BO3roHKa ojaa uiu
OEH301HOI KUCIIOTHI; B)PACTBOPEHHUE OKPAILIEHHBIX CoJiell; T)Au(Qy3us IyIIHUCTHIX BELIECTB C
ropsiiel JaMrmodYky Hakanuanus. [IpuMepbl XuMUYeCKHX sSIBICHUI: a)ropeHne Maraus, gpocdopa;
0)B3anMOJICHCTBUE COISTHON KHUCIOTHI C MPaMOPOM MIJIM MeJIOM; nostydeHue rupokcua meau (11);
I')pacTBOPEHHE MOJYYEHHOTO THAPOKCHIA B KHCIO0TaxX; ) B3aumoseiicreue okcuaa meau (1) ¢ ceproit
KHCIIOTOM MpU HarpeBaHUM; €)pa3ioKeHne epMaHraHaTa Kajiusl; 5K)pa3iokeHne NepoKCcrIa BoI0poia
C TIOMOIIBIO TMOKCHIa MapraHiia M KaTanasbl KapTodesst Ui MOPKOBH; 3)B3aUMOCHCTBHE
pa30aBIeHHBIX KHCIOT C METAJUIAMH.

Jlaboparopusie onbIThHL. 16.IIpokanuBanue Meau B IIaMEHH CIUPTOBKU. 17.3amerieHne Meu B
pactBope xiopuaa meau (I1I) xenezom.

Tema 5. IIpakTukym 1.

IIpocreiimme onepanuu ¢ Bemecrsamu (54)

1.IIpaBuna TexHUKH OE30MACHOCTH MPU paboTe B XumMuueckoM kabunere. [Ipuémel oOpamienus ¢
abopaTOpHBIM 000PYIOBAaHUEM U HarpeBaTeIbHBIMH MpuOopamu. 2.HabmroaeHus 3a N3MEHEHUSIMU,
MPOUCXOASAIINMU C TOPSILEH CBEUOH, M MX ONUCaHue (JOMAITHUNA SKCTIEPUMEHT). 3. AHANIU3 MOYBHI U
BOJIBI (OMAaIIHKM dKcniepuMenT). 4. I1pu3naku xumMmuueckux peaknuid. S.IIpurotosnenue pactpopa
caxapa U pacu€T ero MacCoBOM JOJIA B paCTBOPE.



Tema 6. PactBopenue. PactBopbl. CBoiicTBa pacTBOPOB 3J1€KTPOJINTOB (22 1)

PactBopenue kak pusuko-xumudeckuii npouecc. [lonstue o ruapaTax u KpUCTaUIOrHApaTaXx.
PactBopumMocTs. KpuBbie pacTBOPUMOCTH KaK MOJIETb 3aBUCUMOCTH PACTBOPUMOCTH TBEPABIX
BEILIECTB OT Temneparypsl. HacblieHHbIe, HEHACHIIEHHBIE U NTEPECHIILIEHHBIE PACTBOPHI. 3HAYEHUE
PacTBOPOB JIJIst IPUPOJIBI U CETHLCKOTO XO3MCTBA.

[TonsiTrie 06 MEKTPONIUTUYECKON JTUCCOLUALUU. DIIEKTPOIUTHI U HEAJIEKTPOIUTHL. MexaHu3m
JUCCOIMAIIMY HJIEKTPOIUTOB C PA3JIMYHBIM TUIIOM XUMUUYECKON CBsI3U. CTENEeHb 3JEKTPOIIUTUYECKON
nucconuanui. CHIIbHbIE U C1a0ble SIEKTPOIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUU AJIEKTPOJUTUUECKON Arcconnannu. IoHHbIe ypaBHEHUS peaKiluil.
Peakuuu obMeHa uaymiue 10 KOHIIA.

Knaccudukanus nOHOB U UX CBOICTBA.

Kucnotsl, ux xnaccudukarnus. ucconumanus KUCIOT U UX CBOMCTBA B CBETE TEOPHUU
JIEKTPOJUTUYECKON AUCCOLMAMU. MOJIEKYISIpHBIE U HOHHBIE YPABHEHUS PEAKLIIUA KUCIIOT.
B3auMopeiicTBre KUCIIOT ¢ METAJNIaMU. DJIEKTPOXUMUYECKUN P HAPSHKEHU METAIIJIOB.
B3aunmMozeiicTBre KHCIIOT C OKCHAAMHU METAILTOB. B3auMoeicTBUE KUCIOT C OCHOBAHUSAMH - PEAKITUS
HelTpanu3anuu. B3anMonelictBrue KUCIoOT ¢ cosiMu. Mcnonb3oBanue TabIuIbl paCTBOPUMOCTH ISt
XapAKTEPUCTUKUA XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanusl, ux knaccupukanus. Jlucconuanus OCHOBaHUM U UX CBOMCTBA B CBETE TEOPUU
3JIEKTPOJIUTUYECKON Aucconuanuu. B3aumoaercTBue 0OCHOBaHUM ¢ cossimu. Mcnosib3oBanue
Ta0JIULIBI PACTBOPUMOCTH IS XapaKTEPUCTUKU XUMUYECKUX CBOMCTB OCHOBaHUi. B3aumoelictBue
1iesIoueil ¢ OKCHJIaMU HEMETAJLIOB.

Comnm, ux auccouMalys U CBOMCTBA B CBETE TEOPUH IEKTPOIUTUYECKON JUCCOLMALIIH.

B3anmoaeiicTBre colieil ¢ MeTauiaMu, yCIOBUS MPOTEKaHU 3THX peakuuid. B3anmoaeicTeue cosei ¢

consimu. Vcronbp3oBaHue TaOIUIIBI PACTBOPUMOCTH IS XapaKTEPUCTHUKU XUMUYECKUX CBOMCTB COJICH.
O060061eHne cBeieHn 00 OKCUAax, UX KIaCCU(PUKAUU U XUMHUYECKHX CBOMCTBAX.

I'eneTnueckue psiabl METAIOB U HEMETAJUIOB. ['eHeTnYeckas CcBsI3b MKy Kiaccamu

HEOPTraHUYECKHUX BEIIECTB.

OKHCIIUTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

Omnpenenenne CTENeHU OKUCICHUS IS 3JIEMEHTOB, 00pa3yroIIMX BEIIECTBA Pa3HbIX KJIACCOB.
Peakuuu noHHOr0 0OMEHA M OKHCITUTENIEHO-BOCCTAHOBUTENbHBIE peakiiuu. OKUCITUTENb U
BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTaHOBJICHHUE.

CocraBneHne ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMM METOJOM 3JIEKTPOHHOTO
OanaHca.

CBoiicTBa IPOCTHIX BEIIECTB - METAJUIOB U HEMETAIIJIOB, KUCJIOT U COJIEN B CBETE OKHUCIHUTENBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHA.

Jemonctpauuu. McnbiTaHKe BEIIECTB U KX PACTBOPOB HA AJIEKTPONPOBOJIHOCTh. 3aBUCUMOCTh
AIIEKTPOIPOBOAHOCTH YKCYCHOM KHUCJIOTHI OT KOHIICHTpaluu. [|BH)KeHHE OKpaAIIECHHBIX HOHOB B
ANEKTPUYECKOM ToJie. B3aumoneicTBue IUHKA ¢ Cepoid, CONSTHOM KuCiIoToH, xaopuaom meau (II).
I'openne marnus. BzaumoneiicTBue XJIOPHON U CEPOBOJOPOIHON BOJIBI.

Jlaboparopusie onbITHL. 18.B3auMoeiicTBrEe pacTBOPOB XJIOpUIa HATPHUS M HUTpaTa cepedpa.
19.1TonyyeHre HEpaCTBOPUMOTO TUIPOKCH/IA U B3aUMOJICVCTBHUE €0 C KUCIOTaMHU.
20.B3aumopeiicTBUE KUCIOT C OCHOBaHMsIMU. 2 1.B3anmoneiicTBie KUCIOT ¢ OKCUJIAMU METAJUIOB.

22 .B3anuMoaencTBrUe KUCIOT ¢ MeTaIaMu. 23.B3anMoeiCTBHE KHUCIIOT C COJIIMM.
24.B3aumojeiicTBrE 1Ienouel ¢ KucaoTamu. 25.B3aumoeiicTBue menouei ¢ OkcuiaMu HEMETAIIJIOB.
26.B3anmoperictBre menouel ¢ coasiMu. 27.11onydenne n cBONCTBa HEPACTBOPUMBIX OCHOBaHUU. 28
B3auMopeiicTBre OCHOBHBIX OKCHUJIOB C KUCTOTaMH. 29.B3anmoielicTBe OCHOBHBIX OKCHJIOB C BOJIOM.
30. BzaumonencTBre KUCIOTHBIX OKCHUIOB C IeaodyaMi. 31.B3anmoneiicTBre KUCIOTHBIX OKCUIOB C
BOJI0M. 32.B3aumonelictBre coneil ¢ kuciaoramu. 33.B3aumoeiicTBre comeil ¢ meaouaMu.
34.B3zaumopeiicTBue coiieil ¢ coisamu. 35.B3anmoaeiicTBue pacCTBOPOB COJIEH C METaJIaMU.

Tema 7. IIlpakTukym 2. CBOMiCTBa PACTBOPOB 3JIEKTPOJIUTOB. (44)

1. Nonnsbie peaknuu. 2. Y CIOBHE TCUCHUS XUMUYECKUX PEAKIIUNA MEKIY PACTBOPAMH JIEKTPOJMTOB
1o koH1a. 3. CBoiicTBa KUCIIOT, OCHOBAHUN, OKCUZIOB U coiel. 4. Pemenue skcriepuMeHTalIbHbIX
3azay.



Tema 8. YueOHble 3kcKypcuu. (44).

DKCKYpCUU: B My3€H MUHEPAJIOTHUECKUE, KpAacBeIUECKHE, XYI0’KECTBEHHBIC; J1a00paTopun y4eOHBIX
3aBeJICHUH, arpOXUMHUYECKHE J1ab0paToOpuu, IKOJIOTUISCKUE, CAHUTAPHO-ITTHIEMUOIOTHUECKUE;
alTeKH; Ha MMPOU3BOICTBEHHBIC 00BEKTHI(XMMUYCCKHE 3aBOJIbI, BOJIOOYHCTUTEILHBIC COOPYKCHUS U
APYruc MECTHLBIC XUMHUYCCKUC ITPOU3BOACTBA.

PesepBHoe Bpemsi — TeMbl JUisi TOBTOPEHUS U 3aKPEIUICHHUS N3YYEHHOT'O MaTepuaia -7 4.

COILEPKAHUE KYPCA XUMHH 9 KITACCA

Beenenue.

O01mas xapakTepuCTUKA XUMHYECKHUX 3JIeMEHTOB M XUMH4Yeckux peakuuid. [lepuoauveckuii
3akoH M Ilepuoanyeckas cucrema

xumudeckux iemeHnToB . U. MenpaeneeBa (10 )

XapakTepHucTUKa 3J1€MEHTa 0 €ro MoJIoXkeHuo B [leproauueckoil cuCTEME XUMUYECKHUX DJIEMEHTOB
J1. 1. MenneneeBa. CBoiicTBa OKCUI0B, KUCIOT, OCHOBAHUH U COJIEH B CBETE TEOPUU
JIEKTPOJUTUYECKON AUCCOLMALMY U OKUCIICHUS-BOCCTAHOBIICHUS.

[TonsiTre o mepexoaHbIX dMeMeHTax. AM(POTEepHOCTh. ['eHeTHUECKU Psii MEPEXOIHOTO PIIEMEHTA.
Ilepnonnueckuit 3akoH u [lepuoanueckas cuctema XuMu4eckux 3yeMeHToB J1. 1. Menneneesa.
XuMHUecKasi OpraHu3alys )KMBOM U HEKUBOU MTPUPObl. XUMUYECKUN COCTaB pa, MAHTUH U
3eMHOM KOpbl. XUMUYECKUE 3JIEMEHTHI B KJIETKAX KUBBIX OpraHu3MoB. Makpo- U MUKPO3JIEMEHTBHI.
O06o011eHne cBeieHH 0 XUMUYecKuX peakiusax. Kinaccupukanus XuMHUeCKUX peakiuii 1o
Pa3IMYHBIM NPU3HAKAM: «UUCIIO U COCTAB PEarupyronmx 1 00pa3youxcs BEIECTBY, «TETIOBOM

s dekT», «HampaBIeHUE, «U3MEHEHHE CTENICHEH OKUCICHHS 3JIEMEHTOB, 00Pa3yOIINX
pearnupyroIme BemecTBay, «(aszay, «MCIoIb30BaHNE KaTaTH3aTOPay.

[TonsiTHE O CKOPOCTU XMMHUYECKOU peakinu. DakTopkl, BIUSIOLIME HA CKOPOCTh XUMUYECKUX
peakuuii. Katanuzarops! u katanus. MTHruOuTOpEl. AHTHOKCHIAHTHI.

JleMOHCTpanuu.

Paznunsie ¢popmsl Tabmmnet 1. Y. MenneneeBa. Mopenu aToMOB 3J1eMEHTOB 1—3-T0 epHoI0B.
Mogenb cTpoeHus 3¢MHOT0 11apa (MornepeyuHslid pa3pes). 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peaxkuuu OT IPUPOJIbl pearupyrolnX BemeCcTB. 3aBUCUMOCTh CKOPOCTH XMMHUECKON peaklMK OT
KOHLEHTPALlUU pEearupyroniuX BEIIECTB. 3aBUCUMOCTb CKOPOCTH XMMUYECKON PEAKIIUM OT TUIOIIAIN
COIIPUKOCHOBEHHUSI pearupyroiux BeIEeCTB («KUMAIIUHN ClI0i»). 3aBUCUMOCTb CKOPOCTH XUMUYECKON
peakuu OT TEMIIEPATyphl pEarnpyolnX BEIECTB. | OMOTreHHbIN U T€TepOreHHbIN KaTalu3bl.
®epMeHTaTUBHBIN KaTanu3. IHrubupoBaHue.

JlaGopatopusbie onbIThl. 1 IloaydyeHne ruapokcuia IMHKA U UCCIIEJOBAHUE €0 CBOUCTB.
2.MonenupoBanue noctpoenus [leproauyeckoit cucteMbl XuMuueckux saemeHToB /1. .
Meneneesa. 3. 3amenieHue xxeae3oM Menu B pactBope cyiabdara meau (II). 4. 3aBucumocTsb
CKOPOCTH XMMHUYECKON PEAKIIMH OT MPUPOJIbI PEarupyrouIixX BEUIECTB Ha IPUMEPE B3aUMOAEHCTBHS
KHCJIOT ¢ METAJUIAMH. 5. 3aBUCUMOCTb CKOPOCTH XMMUYECKON PEAKIIMH OT KOHIIEHTpaLUH
pearupyrouux BemeCTB Ha MPUMEPE B3aUMOJICUCTBUSA [IMHKA C COITHOM KUCITOTON pa3IuyHON
KOHLEHTpaluu. 6. 3aBUCHMOCTb CKOPOCTH XMMHUUYECKOM peakliy OT IJIOUIa i COIPUKOCHOBEHHUS
pearupyromux BemecTs. 7.MoaennupoBaHue «KUMSIIETO CII0s». 8. 3aBUCUMOCTh CKOPOCTH
XUMHUUYECKON pPEaKIIMK OT TEMIIEPATYPHI pEarMpyIOIIMX BELIECTB HAa IPUMEPE B3aUMOAECUCTBUS OKCUIA
meau (II) ¢ pacTBopoM cepHOM KHCIOTHI pa3InYHON TEMIIEpaTyphl.

9. PasznoskeHune nepokcuaa BoJopoia ¢ moMoIbio okcruaa mapranna (IV) u karanassr. 10.
ObHapy>keHue KaTanas3bl B HEKOTOPBIX MUILEBbIX TpoAykTax. 11.MHrubuposanue B3auMoAeicTBUS
KHCJIOT ¢ METAJUIAMH YPOTPOIIMHOM.

Tema 1. Meramast (14 4)

[Tonoxenue meraiuioB B Ilepuoanyeckoii cucteMe xumuieckux 3aeMeHToB Jl. . Menaeneesa.
MerTannnueckasi KpucTajinyeckas penierka 1 MeTajuindeckasl XuMudeckas cBsizb. O01ue
¢dusnueckue cBoiicTBa MeTaiuioB. CIUTaBbl, X CBOMCTBA U 3HaYCHHE. XUMUYECKHE CBOWCTBA METAIIJIOB
KaK BOCCTAHOBUTEJNEH, a TAK)KE B CBETE MX MOJOKEHHUS B JIEKTPOXUMHUYECKOM Py HAIPSHKEHUI
MetaiioB. Kopposust MeTaiioB u crmoco0sl 00ps0ObI ¢ Hell. MeTaiutel B ipupoie. OOIue crnocoOsl ux
MOJTyYEHUSI.



OO01mas xapakTeprCcTHKa MIEIOYHBIX MEeTaIoB. MeTtamisl B mpupoze. O0mue crnocoObl UX MOTydeHUSI.
Crpoenue atomoB. lllenounslie MeTamibl — MPOCThIE BelECTBA. BakHelne coeAMHEHUs HIEI0YHBIX
METAJIJIOB — OKCHUIBI, THIIPOKCHJIBI M COJIU (XJIOPHIBI, KApOOHATHI, CyNb()aThl, HUTPATHI), UX CBOHCTBA
U IpUMEHEHHE B HApOJAHOM Xo03siicTBe. Kanuitnble ynoopenus.

OOm1ast xapaKTepUCTHKA IEMEHTOB TTIaBHON noArpynms! 11 rpymmesr.

Crpoenue atomoB. lllennouno3emenbHble METAIIIBI — MPOCTHIE BellleCTBa. BaxkHenne coeuHeHus
IEJIOYHO3EMETBHBIX METANIOB — OKCHJIBI, THAPOKCUIBI M COJTH (XJIOPUIBI, KApOOHATHI, HUTPATHI,
cynbdatsl, hocdatsl), UX CBONCTBA U IPUMEHEHUE B HAPOTHOM XO3SHCTBE.

AIOMUHUH.

Crtpoenue aToMa, pU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTOro Bemectsa. CoeAMHEHUS aTIOMUHUS
— OKCH/JI ¥l THAPOKCH]I, X aM(OTepHbIi xapakTep. Baxxueitmue conu amomunus. [Ipumenenue
QIFOMUHHUS U €70 COCUHEHUM.

Keneso.

Crtpoenue aToMa, pU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTOro BemlecTBa. I enernyeckue psaasl F e*?
u Fe®.

Baxueiiume conu xene3a. 3HaUCHHUE JKeJe3a U €r0 COSAUHEHUN JUIsl IPUPOJIBI U HAPOJHOTO
XO035MCTBA.

JlemoHcTpamnuu.

OOpa31pl MWETOYHBIX U MIeTI0YHO3EMETbHBIX MeTautoB. OOpa3iisl cruiaBoB. B3anMoaeiicTBie HaTpus,
JIUTHUA U KaJIbLIMS ¢ BOJIOM. B3aumoselicTBre HaTpus U MarHus ¢ Kuciopoaom. Bzaumoneiicteue
MeTaiIoB ¢ HeMeTaiamu. [lonydyenue runpoxkcunos xenesa (11) u (IID).

Jlaboparopusbie onbiThl.12. B3aumonelicTBrue pacTBOPOB KUCIIOT U COJieil ¢ MeTaamu. 13.
O3znakomiieHue ¢ pyaamu xkenesa. 14. OkpamrBaHue TUIaMeHH COJISIMU IIEIOYHBIX METaJUIOB.

15. BzaumopaeiictBue kanplus ¢ Bogoil. 16.1lomyuenne rugpokcuia KaubLys U UCCIEIOBAHUE €r0
cBoiicTB. 17. [lonydyeHue ruipokcra alFOMAHUS U UCCTIEA0BaHNE ero CBOMCTB. 18. BzaumoneiictBue
xenesa ¢ consiHoi kucnotoi. 19.Ilomyyenne ruapokcuaos xenesa (I1) u (I11) u u3yuenue ux cBOMCTB.
Tema 2. [IpakTukym 1. CBoiicTBa MeTA/UIOB M X COeJUHEHH (2 4)

1.OcyiecTBiaeHre HEMOYKH XUMUYECKUX npeBpaiieHuil. [loayyenue u cBoicTBa cCOeTMHEHUI
METaJUIOB.

2. Pemienne s3KkCcepuMEHTANBHBIX 33/1a4 Ha pacllO3HABAHUE U MOJyYEHHUE COEMHEHNI METaNIOB U Ha
OCYIIECTBJICHUE IIEMTOYKU XUMHUYECKUX MPEBPALEHUN.

Tema 3. Hemeraminl (25 4)

OO01as XxapakTeprcTHKa HEMETAIJIOB: MojoxeHue B [lepuonnyeckoil cucteme XUMHYECKUX
anemenToB /. 1. MenzeneeBa, 0cCOOEHHOCTH CTPOEHHUS aTOMOB, 3JIEKTPOOTpUliaTeIbHOCTh (D0) Kak
Mepa «HeMeTAJIUIMYHOCTHY, psaa 0. Kpucramindyeckoe cTpoeHHnE HEMETAIOB — MPOCTHIX BEIIECTB.
Annorponusi. @Pu3znyeckre cBOMCTBa HEMETAIIIOB. OTHOCUTENBHOCTD MOHATUN «METAIL» U
CHEMETAIII».

Bonopoa. Ilonoxenue Bonopoaa B Ileproanueckoit cucreme XuMu4yeckux 3semMeHToB /1. M.
MenpneneeBa. CTpoeHre aToMa 1 MOJIEKYJIbl. DU3NYECKHe U XUMUYECKHE CBOWCTBA BOJIOPO/IA, €TO
MOJIy4YeHUE U IPUMEHEHUE.

Bona. Ctpoenue Monekyibl. BogopoaHas xumuyeckas cBsizb. @U3n4eCKre CBOMCTBA BOJIBI.
AHomanuu cBOMCTB BoJbL. ['uapodunsabie U THAPOGOOHEIE BelecTBA. XUMHUECKHUE CBOMCTBA BOIBI.
Kpyrosopot Bozsl B ipupojie. Bonoouunctka. Aspanus Bonbl. beitoBbie puinbTpel. MuHepaabHbIe
BOJbL. JlucTuiinpoBanHas Bojia, €€ MoJyuYeHHe U IPUMEHEHHE.

O6mas xapakrepucTuka ranoreHoB. CtpoeHue aToMoB. [IpocThie BemiecTBa U OCHOBHBIE COETMHEHUS
raJloreHoB, X CBOWcTBa. KpaTkue cBenenus o xjope, Opome, prope u ioxe. [IpumeHeHne raaoreHoB
Y UX COEIMHEHHUI B HAPOJHOM XO3SMCTBE.

Cepa. Ctpoenue aToma, aJFIOTPOINHs, CBOWCTBA M IPUMEHEHHE poMOndeckoii cepbl. OKCUIBI Cephl
(IV) u (VI), ux nonydenwue, cBoiicTBa u npuMeHeHne. CepHasi KUCII0Ta U €€ COJIU, UX IPUMEHEHHUE B
HapOJHOM X03siiicTBe. [IpOn3BOACTBO CEPHON KHUCIIOTBHI.

A30T. CTpoeHHe aToMa ¥ MOJIEKYJIbl, CBOMCTBA MPOCTOT0 BENIeCTBAa. AMMHAK, CTPOEHHUE, CBOMCTBA,
noxy4yeHue u npumeHenue. Coyin aMMOHUS, UX cBOMCTBa U mpuMeHeHue. Okcuapl azota (1) u (IV).



A3OTHas KUCJIOTa, €€ CBOMCTBA U MpUMeHeHne. HUTpaThl 1 HUTPUTHI, TpodJieMa UX COICPKAHUS B
CEJIbCKOXO03SCTBEHHON IPOAYKIIMH. A30THBIE yI0OpEHUSI.

®ocdop. Ctpoenue aToma, aJuIOTPOIIUs, CBOMCTBA Oenoro u kpacHoro ¢ocdopa, X MpUMEHEHHE.
OcHoBHble coequnenus: okcua Gocdopa (V) u oprodochopnas kuciora, pocdarsr. DochopHbie
yI0OpeHUsI.

VYrnepon. CtpoeHue aroma, alsioTpoIusi, CBOMCTBa MoAubuKanuii, npuMenenue. OKCUabI yriepoaa
(IT) u (IV), ux cBoiicTBa u npuMeHeHne. KapOoHATHI: KaabIUT, CO/Ia, TIOTAIl, UX 3HAYCHUE B TIPUPOJIE
1 )KM3HU YeJI0BEKa.

Kpemuuii. CtpoeHue aroma, KpUCTAIIIMYECKUI KPEMHUH, €r0 CBOMCTBA U IpuMeHeHue. OKcu
kpemuus (IV), ero npupoaasie pasHOBUAHOCTH. CHIIMKATHL. 3HAYCHHUE COSAMHEHUN KPEMHHUSI B )KUBOU
1 HexuBOU nipupoe. [IoHATHe 0 CUIMKAaTHON IPOMBIIIIEHHOCTH.

JleMoHcTpanum.

OO0pa31pl TaIOreHOB — MPOCTHIX BElIecTB. B3anMoaelcTBIE raloreHOB C HATPUEM, C ATFOMUHUEM.
BriTecHenue xsiopom 6poma Uil Mofa U3 pacTBOPOB UX coliel. B3anMoelicTBre cepbl ¢ MeTaiaMu,
BOJIOPOJIOM U KHUCTIOpOoIoM. B3anmoieiicTBuE KOHIIEHTPUPOBAHHON a30THON KUCIIOTHI C MEIBIO.
[Tornomienue yriem pacTBOPEHHBIX BELIECTB WU Ta30B. BoccTaHOBIEHNE MeU U3 €€ OKCUIA YTIIEM.
OO0pa3ubl IPUPOTHBIX COSAMHCHHI XJI0pa, cephl, pocdopa, yriepona, kpemans. OOpasiisl
BXHEHIINX /711 HAPOJHOTO X03sCTBA Cynb(haToOB, HUTPATOB, KapOoHaTOB, (hocdaToB. OOpa3ibI
CTEKJIa, KEpaMHUKH, [IEMEHTA.

Jlaboparopusie onbiThl.20. [Tonyuenue u pacrno3znaBanue Bojgopoaa. 21.VMccnenoBanue moBepxXHOCTH
HaTsKeHMsI BOJbl.22. PacTBOpeHne nepMaHranara Kajaus Wid MEJHOTO Kyropoca B Boje. 23.
I'unparanus o6e3BoxkenHoro cynbdara meau (1I). 24.13roroBienne runcoBoro
otreyarka.25.0O3HaKkOMIIEHHE C KOJUTCKITUEH OBITOBBIX (QUIBTPOB.26. O3HAKOMIICHUE C COCTABOM
MUHEpaibHOU BoAbI. 27. KauecTBeHHas peakiys Ha rajJoreHu1-uoHsl. 28. [lonyyenue u
pacrnio3HaBaHue kKuciaopoaa. 29. ['openue cepsl Ha Bo3ayxe u B kuciopoje. 30.CoiicTBa
pa3baBiieHHON cepHO KucIOTHI. 31. U3ydyenue cBoiicTB ammuaka. 32. Pacrio3naBanue cosneit
ammoHus. 33. CoiicTBa pa30aBiIeHHON a30THON KUCIOTHI. 34. B3auMmopeiicTBre KOHIEHTPUPOBAHHOMN
a30THOM KHUCIOTHI ¢ Mezbto. 35.1"openne hocdopa Ha Bozyxe U B Kuciopoe.36.Pacno3naBanue
¢docdaros.37. 'openue yris B kucinopose. 38. [lomydeHne yroabHON KUCTOTH U U3YUCHHE €€
cBoiicTB. 39. [lepexon kapOoHaToB B ruapokapOoHatsl. 40. Paznosxkenue rugpokapboHaTa HaTpHs.
41.ITomryueHne KpeMHHEBON KUCIOTHI U U3Y4YE€HUE €€ CBONCTB.

Tema 4. IIpakTukym 2. CBolicTBa coequHeHHIT HeMeTaLI0B (3 1)

1. Pemenue sxkcriepuMeHTaNbHBIX 3a7a4 1o TeMe «lloarpynna ragoreHosy, «[loarpynna kuciopoaa.
2. Pemenne s3xkcnepuMeHTaNbHbIX 33a4 o TeMe«lloarpynmna azora», «lloarpynna yriaeponay.

3. [lonyuyenue, coOupanue u pacro3HaBaHue ra30B (Ha IpUMeEpPe KUCIOPO/Ia, aMMHUaKa, YrIIEeKHUCIOTO
rasa).

Tema 5.0pranunveckasi Xumusi 1 000011eHHe 3HAHUI 110 XUMHUM 32 KYPC OCHOBHOI1 LIKOJIbI.
IMoaroroBka Kk rocynapcrBeHHoi utorooii arrecranuu ('MA) (12 u)

[Ipeamer oprannueckoit xumun. Opranndeckre Bemectsa. [lepnoanueckuit 3axon u [lepnoanueckas
cucremMa xummudeckux aemeHToB /1. M. MenneneeBa. @u3nuecknii CMbICI MOPSAKOBOIO HOMEpa
3JIEMEHTa, HOMEPOB MEpHOJia U IPYMIbl. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB U UX
COEMHEHMI B IEPUOJIaX U IPYIIAX B CBETE NPEACTABIEHUI O CTPOEHUH aTOMOB 3JIEMEHTOB.
3HaueHue NepruoIMYECcKOro 3aKkoHa. Buibl XUMUYECKUX CBA3€H U TUIBI KPUCTAIUIMUECKUX PELIETOK.
B3aumocBsI3b CTpOoeHHs 1 CBOMCTB BemiecTB. Knaccudukaiius XuMHIECKUX peakluid 0 pa3inyHbIM
MpU3HaKaM (YMCII0 ¥ COCTaB pearupyroux U 00pa3yoluXcsl BEIEeCTB; HAIUYHE

rpaHuIbl paszena (as; TeroBoi 3P PeKT; U3MEHEHNE CTeNeHeH OKUCICHUsI aTOMOB; UCTIOIb30BaHUE
KaTajau3aTopa; HampasiieHue nporekanus). CKoOpocTb XUMHUUECKHUX peaklHid U (haKTOpbl, BIUSIOIINE
Ha Hee. OOPaTUMOCTh XUMHUYECKUX PEAKLUH U CIOCOOBI CMEILIEHHSI XUMHYECKOT'O PABHOBECHS.
[IpocTeie u crnoxHbIe BemiecTBa. MeTaiuisl U HeMeTasuibl. ['eHeTnueckue psibl MeTania, HeMeTauia u
nepexoaHoro Meramia. OKCUAbI U THIPOKCUABI (OCHOBAHMSI, KUCIOTHI, aM()OTEpPHBIE THAPOKCHUIBI),
comu. MIx cocraB, kinaccudukanus 1 o01me XuMUYecKUe CBOMCTBA B CBETE TEOPHUHU
ANEKTPOJINTUYECKON JUCCOLUALINH.



TEMATHYECKOE INTAHUPOBAHHUE 8 knacc

HaumenoBanue paszaena, temsl | Beero 13 HUX (4acoB)
Ne 4acoB Teopern | Jlabopatop | [IpakTudeckue
/1 8 Kiacc YEeCKoe bI€ OMBITHI | PAOOTHI, Kontpou.
o0yue HKCKYpPCHH "
HUE CaMoCTOs
TEJIbHBIC
paboThI
Beenenue.( 6 yacos.) 6 6 2
Tema 1 . ATOMBI XUMHUYECKHUX 14 12 3 2+1
3JI€MEHTOB. 144
3 Tewma 2. [Ipoctsie BemectBa 94. | 9 8 2 1
4 Tema 3. Coennuenue 16 12 6 1+1
XUMUYECKUX DJIEMEHTOB. 164.
5) Tewma 4. U3menenus 15 11 1+1
MPOMCXOISIINE C BEIECTBAMHU
6 Tema 5 IIpaktuxym 1. ) 5
«IIpocreiimmue onepanuu ¢
BEILIECTBOM»S 4.
7 Tewma 6. PactBopenue. PactBoper. | 22 18 18 1+1
CaolicTBa pacTBOpOB
3JIEKTPOJIUTOB 229
8 Tema 7 Ilpaktuxym 2 «CBolictBa | 4 4
pacTBOPOB DJEKTPOIUTOB 49
9 Tema 8. YueOHBIE SKCKypCHH 4 4
10 | [ToBTOpeHue Kypca 8 kiacca 7 7 1
102 gac
9 kiacc
1 Baenenne. O61mas 10 9 11 1+1
XapaKTePUCTHKA XUMUYECKUX
JJIEMEHTOB M XUMHUYECKUX
peakuuii. Ileprnonnueckuii 3aK0H
u [leproanueckas cuctema
XUMHYECKHX dy1emeHToB 1. 1.
Mengeneesa (10 )
2 Tema 1. Meramnsr (14 q) 14 11 8 1+1
3 Tema 2. [Ipaktukym 1. CBoiictBa | 2 2
METAIJIOB WM UX COeTWHEHUI
4 Tewma 3. Hemeramner (25 ) 25 21 22 3+1
5 Tema 4. [Ipaktukym 2. CBoiictBa | 3 3
coeuHEHUI HeMeTamoB (3 4)
6 Tema 5.0prannueckast Xumus u 10+2 10 1

000011IeHrE 3HAHUH 10 XUMUH 3a
KYpC OCHOBHOM IIIKOJIBI.
[Toaroroska k (I'MA) (12

66 gac







