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I. TINIAHUPYEMBIE PE3YJIbTATBI U3YUYEHUSA YYEBHOI'O IPEIMETA

JInuHOCTHBIE YHUBepPCAJIbHbIE YUeOHble JeiicTBUS
B pamkax KOTHUTHBHOTO0 KOMIIOHEHTA Oy1yT chOpMHUPOBAHBI:

UCTOPUKO-Teorpapuueckuii o0pa3, BKIOYAs MPEACTaBICHUE O TEPPUTOPUM U TPAHUIIAX
Poccun, e€ reorpaduuecknx 0COOCHHOCTSX; 3HAHHE OCHOBHBIX HCTOPUYECKUX COOBITHIA
pPa3BUTHS TOCYIAPCTBCHHOCTH M OOIIECTBA; 3HAHWE HMCTOPUU W Teorpaduu Kpas, ero
JOCTH>KEHUH U KyJbTYPHBIX TPaJIULIUN;

0o0pa3 COIUaIbHO-TIOJUTUYECKOTO YCTPOMCTBA — MPEACTaBICHUE O TOCYJapCTBEHHOM
opranuzanuu Poccuu, 3HaHHE TOCYJapCTBEHHON CUMBONIUKH (Trep0, (hiar, TMMH), 3HaAHHE
TOCYJapCTBEHHBIX MPa3THUKOB;

3HaHue nosoxkeHuit Koncruryuuu P®, oCHOBHBIX MpaB U 00S3aHHOCTEW TpaxkJaHHMHA,
OpHUEHTAIMs B IPAaBOBOM IIPOCTPAHCTBE MOCYAAPCTBEHHO-00IIECTBEHHBIX OTHOIIEHU;

3HAHHE O CBOEW ITHUYECKOW MPUHAMIEKHOCTH, OCBOCHUE HAIMOHAJIBHBIX LIEHHOCTEH,
TpaauLIMi, KyJIbTYpbl, 3HAHUE O HAPOJAaX U ATHUYECKUX rpynnax Poccuu;

OCBOCHHME OOHIEKYyIbTYpHOro Hacieauss Poccum u  00ImIEMHUPOBOro  KyJlIbTypHOTO
HacJequs;

opueHTanusa B CUCTCME MOPAJIBHBIX HOPM U LICHHOCTEHN U UX Hepapxulanusid, NIOHUMaHHNC
KOHBCHIHOHAJIBHOTO XapaKTepa MOPAJIN,

OCHOBBI CONHAIIBHO-KPUTHUYCCKOT'O MBIIIJICHUA, OpHUCHTaluA B 0COOEHHOCTSX
COIIMAIbHBIX OTHOILICHUM U BSaHMOHeﬁCTBHﬁ, YCTAHOBJICHUC B3aUMOCBA3H MCKIAY
06I_H€CTBGHHI)IMI/I 1 NOJIMTHYCCKHUMU CO6BITI/I$IMI/I;

OKOJIOTHYCCKOC CO3HAHHUC, 3HAHHMEC OCHOBHBIX IMPUHIUIIOB W IIpaBUJI OTHOHICHUA K
PUPOJIC;

IMPU3HAHUEC BBICOKOH OCHHOCTU XHW3HU BO BCEX eé IMMPOSABJICHUAX, 3HAHHUC OCHOB
3I0pOBOTO 00pa3a KU3HU U 3J0POBHE COEPETAIOMNX TEXHOJOTUMN; MPaBWI TTOBEJACHUS B
YpEe3BBIYAHBIX CUTYAIIHSX.

B paMkax 1eHHOCTHOI0 ¥ IMOIMOHAJIBLHOI0 KOMIIOHEHTOB OyayT c(hOpMUPOBAHBIL:
IpaXXJIaHCKHUH MaTpuoTU3M, JII000Bb K PoinHe, 4yBCTBO TOPJIOCTH 32 CBOIO CTPaHy;
YBa)KEHHE K UCTOPUU, KyIbTYPHBIM U UCTOPUYECKUM IMAMSITHHUKAM;

OMOIMOHAJIBHO IMOJIOKHUTECIBHOC IIPUHATUC CBOCH dTHHUYECKOM UIACHTUYHOCTH,



yBaXEHHE K JApYyruM HapoaaMm Poccunm u MHpa M TPHUHIATHE UX, MEXKITHHYECKAs
TOJIEPAHTHOCTH, TOTOBHOCTH K PaBHOIIPABHOMY COTPYIHUYECTBY;

YBaXEHHWE K JIMYHOCTH W €€ JOCTOMHCTBY, J0OpOXKENIaTeIbHOE OTHOIICHHE K
OKPY’KaIOIIMM, HETEPIIMMOCTh K JIFOOBIM BHJIaM HACHJIUS U TOTOBHOCTH IPOTHUBOCTOSITH
UM,

YBOXCHHE K LEHHOCTSM CEMbH, JIFOOOBh K TPUPOJE, MPU3HAHHUE IICHHOCTH 3]]0POBbS,
CBOET0 U APYTUX JIOJEH, ONTUMHU3M B BOCIIPUATHH MUPA;

MOTPEOHOCTH B CAMOBBIPAKEHUH U CAMOPEAIM3allMU, COIIMAIIbHOM MPU3HAHUY;

IMMO3UTHUBHAA MOpaJIbHAsA CaAMOOLICHKAa U MOPAJbHBIC YYyBCTBA — YYBCTBO TI'OpAOCTHU IIpHU
CJICAOBAaHUHU MOpPAJIbHBIM HOpMaM, IICPCIKUBAHUC CThIJa U BUHBI IPU UX HAPYIICHUU.

B pamkax nesiTeJIbHOCTHOTO (MOBEIEHYECKOr0) KOMIMOHEHTA Oy1yT ChOPMUPOBAHBI:

FOTOBHOCTh M CHOCOOHOCTh K YYacTHIO B IIKOJBHOM CaMOYIPAaBJIEHUU B Ipenesax
BO3PACTHBIX KOMIIETEHIMH (JI€XKYypCcTBO B IIKOJIE W KJACcCE, y4acTUe B JETCKUX H
MOJIOAEKHBIX ~ OOIIECTBEHHBIX  OpraHM3aLUAX,  LIKOJbHBIX M BHEUIKOJbHBIX
MEPONPUSITHSIX);

TFOTOBHOCTH M CITIOCOOHOCTH K BBIMOJIHEHUIO HOPM M TPEOOBAHHUH IIKOJIBHOM KU3HH, ITPaB
1 00S13aHHOCTCH YYCHUKA,

YMCHHE BECTU JHUAJIOT HA OCHOBC PaBHOIIPABHBLIX OTHOIIICHUN ¥ B3aMMHOI'O YBAXKXCHHA U
NpUuATHA; YMCHHUEC KOHCTPYKTHBHO pa3pCllaTb KOH(l)J'II/IKTBI;

TOTOBHOCTb U CIIOCOOHOCTH K BBIIOJIHEHHIO MOPAJIbHBIX HOPM B OTHOIICHHWH B3POCJIBIX U
CBCPCTHHUKOB B IIKOJIC, 1OMA, BO BHey‘Ie6HHX BUAaxX ACATCIBHOCTH,

NOTPEOHOCTh y4acTHsi B OOIIECTBEHHOM JKU3HH ONIKANUIIEro COUATbHOTO OKPYKEHHS,
OOIIIECTBEHHO MOJIC3HOM JACATECITLHOCTH;

YMCHUE CTPOUTH KMW3HCHHBIC ITJIAHBI C yLIéTOM KOHKPCTHBIX COOMAJIbHO-UCTOPUUCCKUX,
IIOJIMTUYCCKHUX U OKOHOMHNYCCKUX YCHOBHﬁ;

YCTOMYMBBIA MO3HABATENIbHBIN MHTEPEC M CTAHOBJIEHHE CMbICIIOOOpa3yrome (GyHKIUU
IIO3HABATEJIBHOIO MOTHUBA;

TOTOBHOCTb K BBIOOPY IPO(UIBLHOTO 00pa30BaHusl.

Buvinyckuux nonyuum 603mMoxicHOCb 015 POPMUPOBAHUS:

BBIpQ)KEHHON YCTOWYMBON y4eOHO-TI03HABATEIbHOM MOTHBAILIMN U UHTEpEca K YUCHHUIO;
FOTOBHOCTH K aMOOOPa30BaHUIO M CAMOBOCIIMTAHUIO;

aJIeKBaTHOW MTO3UTUBHOM CaMOOLIEHKH U I - KOHIIEIIINH;

KOMIICTCHTHOCTU B pcain3allii OCHOB Tpa)I(I[aHCKOﬁ HICHTUYHOCTHU B IIOCTYIIKaX U
JACATCIIBHOCTH,

MOpaJIbHOTO CO3HaHHA Ha KOHBCHIMOHAJIBHOM YPOBHC, CIIOCOOHOCTH K PCHICHUTO
MOpaJIbHBIX NHUJIEMM Ha OCHOBC yqéTa MO3UIIHM Y4aCTHHUKOB JHUJICMMBbI, OPUCHTALIUN Ha
HX MOTHUBBI U YYBCTBA, yCTOfI‘II/IBOC CJICJOBAHUE B IMOBCACHHMU MOPAJIBHBIM HOPMaM U
9THUYCCKUM TpeGOBaHI/IHM;

OMIIATUU KaK OCO3HAHHOI'O TOHMUMAaHHUA U CONEPEKUBAHHMS UYBCTBAM JPYTHUX,
BBIp@XKAIOUIEWCss B  TIOCTYINKAaX, HalpaBJEHHBIX Ha TOMOLIL U oOecreyeHue
Oyaronosy4us.

MeranpeameTHble pe3yJabTaThbl 0CBOCHHS Y4eOHOI0 NpeaMera
PeryasiTuBHble YHHBepcAJIbHbIE YUeOHbIE eiiCTBUS



BbInyckHUK Hay4dHUTCS:

nejenojaranuilo, BKIIKOYas IMOCTaHOBKY HOBBIX ueﬂeﬁ, npeo6pa3OBaHHe HpaKTquCKOﬁ
3aaa4M B IIO3HABATCIbHYIO,

CaMOCTOATCIIbHO AaHAJIM3UPOBATH YCIOBUA OOCTHXKCHUA LCJIM Ha OCHOBEC yqéTa
BBIACIICHHBIX YUYUTCIIEM OPUCHTUPOB ,HCP'ICTBI/IH B HOBOM y‘Ie6HOM MaTtcpualic,

IJIAHUPOBATh IIYTH JOCTHKEHHUS LIEIICH;

YCTaHABJIMBATh LEJIEBbIE IIPUOPUTETHI;

YMETb CaMOCTOSITEIbHO KOHTPOJIMPOBATh CBOE BPEMS U YIIPABIIATH UM;
MPUHUMATH PELICHUS B IPOOJIEMHOM CUTYallul HA OCHOBE IEPETOBOPOB;

OCYILIECTBIIATh KOHCTATUPYIOLUN U MPEABOCXUIIAOINN KOHTPOJIb 110 PE3YJIBTATY U 110
CI0Cco0Y ENCTBUSA; aKTyallbHbIN KOHTPOJIb HA YPOBHE IIPOM3BOJBLHOIO BHUMAHUS;

AZICKBATHO CaMOCTOATCIIbHO OLICHUBATH IIPABUJIIBHOCTD BBIITIOJIHCHUA II€I>'ICTBI/I$I 1 BHOCHUTDH
H€06XOI[I/IMI)I€ KOPPCKTHUBBI B MCIIOJHCHHUEC KAaK B KOHIIC I[CﬁCTBH)I, TaK U IO XoAy €ro
peaiu3anuu,

OCHOBaM IIPpOTrHO3UPOBAaHUA KaK IIPCIABUACHUS 6y,HyH_II/IX coOBITHI U Pa3BUTHA IIpoLECCa.
BblnyCKHuK noJjiydunt 603MOHCHOCNb HAYYUMbCAL.

CaMOCTOATCIIbPHO CTaBUTh HOBBIC yT-I€6HI)I€ OCJIK U 3aJa4u,

MMOCTPOCHUIO JXNU3HCHHBIX ITIJIAHOB BO BpeMGHHOfI INEPCIICKTUBCE,

npu IUIAaHUPOBAHUKU  JOCTHIKCHUS nemnei CaMOCTOATCIIBHO, IIOJJHO KW aJCKBATHO
YUYUTBIBATH YCIIOBUA U CPEACTBA UX NJOCTUKCHUS,

BBIICISATh AJbTEPHATHBHBIC CIOCOOBI JOCTMIKEHHS LeIH W BbIOMpaTh Hamboiee
3 PeKTUBHBIH c110CcO0;

OCHOBaM CaMOpEryJsluid B y4eOHOW M TO3HABATEIbHOW JEATENHHOCTH B (opme
OCO3HAHHOTO YIIPABJIICHUS CBOMM IIOBEIACHUEM U JEATEIIBHOCTBIO, HAIPABICHHOW Ha
JIOCTHIKEHHE TTOCTABJICHHBIX IIEJICH;

OCYIIECTBIISATh TMO3HABATENbHYIO Pe(IEKCHI0O B OTHOIICHUH JIEUCTBUI TO PEIICHUIO
y4eOHBIX M MO3HABATEIHHBIX 33]1a4;

aJIeKBaTHO OLIEHMBAaTh OOBEKTUBHYIO TPYIHOCTb Kak Mepy (aKTHUYECKOTrO WIH
IIPEANOIAraéMoro pacxoia peCypcoB Ha pELICHUE 3a1a4H;

AaJICKBATHO OLICHHUBATHL CBOM BO3MOXXHOCTH ONOCTHKCHUSA LICIIH OHpGI[CJ'IéHHOfI CJIIOKHOCTH
B pa3JINYHbIX C(l)ean CaMOCTOSITEILHOMI ACATCIIBHOCTH,

OCHOBAaM CaMOpPETYJIALMY SMOLUOHAIBHBIX COCTOSHUM;
IIPUJIAraTh BOJIEBBIE YCWJIMS M IPEOJOJEBATh TPYAHOCTH W IPENATCTBHS Ha IyTH
JIOCTHKECHHUS LICJICH.

KoMMyHHKaTHBHBbIE YyHUBEpPCaJIbHbIEC Y4eOHbIE 1eliCTBUA
BeInmyckHHK Hay4dnTcs:

YUUTBHIBaTh pa3Hble MHEHUS M CTPEMUTHCS K KOOPAMHALIMK PA3JIMYHBIX IMO3ULUN B
COTPYJIHUYECTBE;

dbopmynupoBath  COOCTBEHHOE  MHEHHWE W  TO3WIMI0, AapTyMEHTUPOBAaTh U
KOOPJMHHUPOBATH €€ ¢ MO3ULUAMHU MapTHEPOB B COTPYAHUUECTBE TIPU BHIPAOOTKE OOIIETO
pEIIeHUs B COBMECTHOM JIEITEILHOCTH;

YCTaHABIIMBATh U CPABHUBATH Pa3HbIC TOYKH 3PEHHS, MPESK]IC YeM MPHHUMATH PEIICHUS
U JIeNaTh BBIOOD;



apryMEHTHPOBAaTh CBOIO TOUYKY 3pPEHHS, CIOPUTh W OTCTAaWBaTh CBOIO MO3MIMIO HE
BpaXXJI€OHBIM JIJISl OTIIIOHEHTOB 00pa3oM;

3aJaBaTh BOINPOCHI, HEOOXOAMMBIE IJIsi OpTraHMU3allMd COOCTBEHHOH [EATENbHOCTH H
COTPYIHUYECTBA C MAPTHEPOM;

OCYIICCTBIIATH B3aUMHBIN KOHTPOJIb M OKa3bIlBaTb B COTPYAHHUYCCTBEC HCO6XO,I[I/IMyIO
B3aMOIIOMOIIIb,

AZICKBATHO HUCIIOJb30BaTh PCUb JJIA IJIAHUPOBAHUA U PETYIALUN CBOCH JACATCIIBHOCTH,

aACKBATHO HUCIIOJIB30BATh PEYEBEIC Cpe€acTBa JIA peICHUA Ppas3INIHbIX
KOMMYHUKATHBHBIX 3aJad, BJIaJACTh YCTHOﬁ A I[THMChbMEHHOM PE€YBbIO;, CTPOHUTH
MOHOJIOTHYCCKOC KOHTCKCTHOC BBICKA3bIBAHUC,

OpraHW30BBIBATh W IUIAHUPOBATh Y4EOHOE COTPYAHHYECTBO C YYHTEIEM W
CBEPCTHHUKAMHM, OTPEICIATh e U (PYHKIIMA yYACTHHKOB, CIIOCOOBI B3aMMOJCHCTBHS,
IJIAaHUPOBATh OOIIKE CIIOCOOBI PabOTHI;

OCYHICCTBJIATL KOHTPOJIb, KOPPECKI U0, OLICHKY HeﬁCTBHﬁ napTHépa, YMETHb Y6€)KI[8.TB;

paboTtarh B TpymIe — yCTaHaBJIMBaTh paboure OTHOMEHHS, 3)(HEKTUBHO COTPYIHUYATH
U CHocOOCTBOBaTh NPOAYKTHBHOM  KOOINEpalMd; HMHTETPUPOBATHCS B TPYIIY
CBEPCTHUKOB U CTPOUTHh MPOAYKTHMBHOE B3aUMOACHCTBHE CO CBEPCTHUKAMU H
B3POCIIBIMY;

OCHOBaM KOMMYHUKAaTHBHOH peduieKkcuu;

UCIIOJIb30BaTh aJIeKBAaTHBIE S3bIKOBBIE CPEJCTBA JUIsI OTOOPaXXEHHMs CBOMX 4YYBCTB,
MBICJIEI, MOTUBOB U NOTPEOHOCTEH;

otoOpakaTh B peun (OmucaHue, OOBSICHEHNE) COJIEPKAHUE COBEPIIACMbIX JCHCTBHH Kak
B (hopMe IpPOMKOI COIMAIN3UPOBAHHON peuH, TaK U B (popMe BHYTpEHHEN peyH.
Buinycknux nonyuum 603mMoicHOCMb HAYUUMbCA:

YUUTBHIBaTh U KOOPJAWHUPOBATH OTJIWYHBIE OT COOCTBEHHOM MO3MLMHU APYrUX JIOJEH B
COTPYAHHUYECTBE;

YUUTBIBaTh pa3Hble MHEHUS U UHTEPEChl U 00OCHOBBIBATh COOCTBEHHYIO MO3ULIHUIO;
HNOHUMAaTh OTHOCUTEIBHOCTh MHEHUH U MOJIXO0JI0B K PELICHUIO TPOOIEMBI;

IPOJAYKTUBHO pa3pemiaTh KOHQIMKTHI HAa OCHOBE yu€Ta MHTEPECOB M IMO3MIMHA BCEX
YYaCTHUKOB, TIOMCKAa M OLEHKU albTEPHATHUBHBIX CHOCOOOB pa3pelieHus] KOH(IMKTOB;
JIOTOBAapUBATHCS U MPUXOAUTH K OOIIEMY PELICHHIO B COBMECTHON JIEATENbHOCTH, B TOM
YUCJIE B CUTYalluH CTOJIKHOBEHHUSI HHTEPECOB;

Opatb Ha ce0sS WHHUIIMATUBY B OpraHU3AIlMd COBMECTHOTO JCHCTBUA (I€I0BOE
JIUEPCTBO);

OKa3bIBaThb NOJJEPKKY M COAECHCTBHE TEM, OT KOIO 3aBUCUT JOCTH)KEHHE LENH B
COBMECTHOM €ATEIbHOCTH;

OCYILECTBIISATh KOMMYHHKATUBHYIO pe(IeKCHIO KaK 0CO3HAHHE OCHOBAHHMH COOCTBEHHBIX
JIEMCTBUN U IEUCTBUN ITapTHEPA;

B IIPOLIECCE KOMMYHHUKAIIMHA JOCTaTOYHO TOYHO, ITOCJIEOBATEIBHO U IMOJIHO NEpeaaBarh
napTHEPY HEOOXOAUMYIO HH(OPMAIIHIO KaK OPUEHTHP JIJIs TIOCTPOSHUS EHCTBUS;

BCTyMaTh B AHWANIOT, a TakK)K€ y4acTBOBaTh B KOJUIEKTUBHOM OOCYXAEHHH TMpoOieMm,
y4acTBOBaTh B JIMCKYCCMM M  apryMEHTHUpOBaTh CBOIO  MO3UIIMIO, BJIAJACTh
MOHOJIOTHYECKON U IUajoruueckoi ¢opMaMu peyu B COOTBETCTBUH C TPaMMaTHUYECKUMHU
Y CUHTAKCUYE€CKUMHU HOPMaMU POJHOTO SI3bIKA;
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CIeI0OBaTh MOPAJbHO-3TUYECKUM M IICUXOJOTHYECKHM MPUHIMUIAM OOLIEHUs |
COTPYIHUYECTBA HA OCHOBE YBAXKUTEJIBHOIO OTHOUICHHS K MapTHEPaM, BHUMaHUS K
JIMYHOCTHU APYroro, ai€ckKBaTHOTO MCKIIMYHOCTHOI'O BOCIPUATHA, TOTOBHOCTU aICKBATHO
pearupoBaTh Ha HYXIbl APYTUX, B YACTHOCTH OKAa3bIBaTh MOMOIIL U 3MOIMOHAILHYIO
NONJEPXKKY TMapTHépaM B TMpolecce JOCTIKEHUs OOmed Iear COBMECTHOM
NESITEIbHOCTH;

ycTpauBaTh 3P (HEKTUBHBIC TPYIIOBBIE OOCYXICHHUS M OOecreYrBaTh OOMEH 3HAHHUSMU
MEXy WICHAMH TPYIIIBI AJ1s1 TPUHATHS dPPEKTHBHBIX COBMECTHBIX PEIICHHIA;

B COBMECTHOW [€ATENbHOCTH YETKO (OPMYIUPOBATH LIEAM TPYIIBI U IMO3BOJSTH €€
Y4aCTHUKAM MPOSBISATH COOCTBEHHYIO SHEPTHUIO ISl TOCTUXKEHUS ITUX IIeJei.

ITo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE yUeOHbIe JeiiCTBUS
BbInycKHUK HAy4YHUTCS:
OCHOBaM peau3alii IPOEKTHO-UCCIEI0BATENIbCKON NeSTENIbHOCTH;
MIPOBOAUTH HAOIIOIEHUE U SKCIIEPUMEHT MO PYKOBOJCTBOM YUUTEIS;

OCYILECTBIIATh PACHIMPEHHBIA MOUCK HMH(OpMAIMK C HCIOJIb30BAHUEM DPECYpPCOB
oubmmorek u MHuTepHera;

CcOo3JaBaTh U Hp€06pa30BI>IBaTI> MOZCIIN U CXEMBI JJId pCUHICHUA 3a1a4,

OCYLICCTBJIATDH BBI60p HauoOoee 3(1)(1)CKTI/IBHBIX crmoco0oB peIICHUA 3a1a4 B 3aBUCUMOCTHU
OT KOHKPCTHBIX YCHOBHﬁ;

JaBaThb OIIPCACIICHUC ITOHATHAM,
YCTaHaBJIMBATb NPUYHUHHO-CJIICACTBCHHBIC CBA3U,

OCYIICCTBJIATL JIOTHYCCKYIO OIICpallUi0 YCTAHOBJICHHUA POAOBUIO0OBBIX 0THOHI€HI/II>1,
OIrpaHUYCHHUEC ITIOHATUA,

0000aTh TOHITHSI — OCYIICCTBIISATh JIOTHYCCKYIO OIEPAIMI0 MEepPexoJa OT BHUIOBBIX
MPU3HAKOB K POJOBOMY IOHSTHIO, OT TIOHATHS C MEHBIIUM OOBEMOM K TOHSTHIO C
OO0JIBIIMM 00BEMOM;

OCYHICCTBJIATL CpAaBHCHHUEC, CCpUAINIO U KJ'IaCCI/I(I)I/IKaLII/II-O, CaMOCTOATCIIBHO B]':;I6I/Ipa$1
OCHOBAHHA U KPUTCPUHN AJI YKA3dHHBIX JIOTUYCCKUX OHepaHHﬁ;

CTPOUTh KJACCHU(PHUKAIMIO HAa OCHOBE JUXOTOMHUYECKOTO JeJeHHs (Ha OCHOBE
OTpUIAHUS);

CTPOUTH JOTHUYCCKOC pacCyxKJiCHue, BKJIIOYAroIIce YCTaHOBJICHHUC MNPpUIUHHO-
CIICACTBCHHBIX CBHSCP'I;

OOBSCHATh SIBJICHWS, TMPOILECCHI, CBS3M ¥ OTHOUICHHS, BBISIBISIEMBIE B XOJE
HCCIIEOBAaHUA;

OCHOBAaM O3HAKOMMUTCJIBHOT'O, U3YYArOIICTO, YCBAMBAOIICTO X ITIOMCKOBOT'O YTCHUS,

CTPYKTYPHUPOBATh TCKCTBI, BKJIIOYasd YMCHHUC BBIACIIATL TJIABHOC W BTOPOCTCIICHHOC,
TJIaBHYIO UACHO TCKCTA, BEICTPAUBATL IMOCJICAOBATCIILHOCTL OIMUCBIBACMBIX CO6BITI/II71;

pabotath ¢ MeradopaMu — MOHUMATh MEPEHOCHBIN CMBICI BBIPAKEHUH, TTOHUMATh U
ynoTpeOasaTh 00OpPOTHI peud, MOCTPOSHHBIE Ha CKPBITOM YHOJ00JIEHUHU, 0OpazHOM
COJIMKEHUH CJIOB.

BoinycKHUK NOIYYUM 8603MONCHOCb HAYYUMbCAL:
OCHOBaM pe(JIEKCUBHOTO YTEHUS;

CTaBUTH IPOOJIEMY, ApPT'yMEHTHPOBATD €€ aKTyalbHOCTb;



® CaMOCTOATCIIBHO IPOBOJAUTH HCCIICAOBAHMEC Ha OCHOBC IIPUMCHCHUA  MCTOIOB
Ha6J'IIOI[CHI/IH H OKCIICPUMCHTA,;

® BBIJIBUI'aTh T'MIIOTE3EI O CBA3AX U 3aKOHOMEPHOCTAX CO6BITI/II‘/'I, IMpoHecCCoOB, O6’beKTOB;
® OpraHru30BbIBATH UCCIICAOBAHUC C LCIILIO IIPOBCPKU I'MIIOTE3,

¢ JCJIaThb YMO3AKJIIKOUCHUA (I/IHHYKTI/IBHOG H 110 aHaJIOFI/II/I) 1 BBIBOJIbI HA OCHOBC aprymeHTa
IIpeamMeTHbIe pe3yabTATHI 0CBOEHHUS Y4€OHOI MPOrpaMMbl

OcHOBHBIE OHATHSA XUMHH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX MIPEICTABICHHUI)
BbInycKHUK Hay4YHUTCSA:

* ONMCHIBaTh CBOWCTBA TBEPIBIX, KHUIKHUX, [a3000pa3HbIX BEIIECTB, BBIIEISS UX CYIIECTBEHHbIE
IIPU3HAKY;

¢ XapaKTECPpHU30BaTh BCUICCTBA IO COCTaBy, CTPOCHHUIO U CBOfICTBaM, YCTaHaBJIMBATb NMPUYMHHO-
CJICACTBCHHBIC CBA3U MCKAY NAHHBIMU XaPAKTCPUCTUKAMU BCIICCTBA,

¢ paCKpbIBaTb CMBICJI OCHOBHBIX XHMHYCCKUX MOHSTHHI «aToM», «MOJICKYJIa», «XUMHYECKUMN
SJICMCHT», «IIPOCTOC BEHICCTBO», «CJIOKHOC BCUICCTBO», «BAJICHTHOCTL», UCIIOJIB3YA 3HAKOBYIO
CUCTEMY XUMHUU,

® I/1306pa)KaTB COoCTaB HpOCTCﬁIHPIX BCIICCTB C INIOMOIIBIO XHMMHUYCCKHX (I)OpMy.]'I U CYIIHOCTb
XUMHUYCCKHUX peaKum‘/’I C IOMOIIBIO XUMHUYCCKUX ypaBHeHHﬁ;

¢ BBIYUCIIATh OTHOCUTCIBHYIO MOJICKYJISIPDHYIO 1 MOJIAPHYIO MAaCChbI BCIICCTB, a TAKIKEC MAaCCOBYIO
JOJIF0 XUMHYCCKOI'O 3JICMCHTA B COCAMHCHUAX JIs1 OOCHKH UX HpaKTH‘IeCKOﬁ 3HAa4YUMOCTH,

¢ CpaBHUBATH IO COCTABy OKCH/bI, OCHOBAHUS, KUCJIOTBI, COJIU;
® KHaCCH(bHHHpOBaTB OKCHUJIbI U OCHOBAHMUA I10 CBOﬁCTBaM, KHCJIOTBI U COJIM IO COCTAaBY,

¢ OIIUChIBATh COCTasB, CBOMCTBA M 3HA4YCHHE (B npupoac u HpaKTquCKOﬁ ACATCIIBHOCTHU
lIG!J'IOBGK.’:l) IMMPOCTHIX BEHICCTB — KHUCJIOPOJa U BOAOPOIa,

¢ 1aBaTb CPAaBHUTCIIBHYIO XaPAKTCPUCTUKY XUMHUYCCKUX DJIEMCHTOB U BaKHEHUIITHX COGI[I/IHGHI/Iﬁ
€CTECTBEHHBIX CEMEMCTB IIEIOYHBIX METAIIJIOB U TraJIOrCHOB;

¢ [TIOJIB30BaThCA J'Ia60paTOpHBIM 060py,HOBaHI/IeM U XUMHYECKOH HOCYHOﬁ;

¢ IPpOBOAUTHL HECIOXKHBIC XUMHYCCKUC OIBbITHI U Ha6J'II-OI[CHI/I}I 3a HW3MEHEHMSMH CBOMCTB

BEIIECTB B IIpollecce€ MX MpPEBpaIleHU; coOIrofaTh IMpaBUila TEXHUKH O€30MacHOCTH IpU
MPOBEJICHIH HAOIIOICHUN U OTIBITOB;

* pa3nU4aTh IKCHEPUMEHTATBHO KHUCIOTHI M MIENOYH, MONB3YSICh WHAMKATOPAMH; OCO3HABATh
HEO0OXOIMMOCTh COOIOZICHUST Mep 0€30MMacCHOCTH MPU OOpAIICHUH C KUCIOTaMH U MIEI0YaMH.
Buinyckuux nonyuum 603mMo#CHOCMb HAYYUMBCAL:

* IPaMOTHO 00paIIaThCs C BEMIECTBAMHU B TTOBCETHEBHOM JKH3HH;

* OCO3HABaTh HEOOXOIUMOCTH COOJIOICHUS] TIPABMJI DKOJIOTHUYECKH O€30MacHOTO TOBEICHUS B
OKpY>Karollle NPUPOIHON CpENE;

* IOHUMATh CMBICT W HEOOXOJMMOCTh COONIOJICHUS TPEANHCAHUN, TMpeagaraéMbix B
HHCTPYKIUAX IO UCITOJIB30BAHUIO JICKAPCTB, CPCACTB OBITOBOM XUMUH U ap.;

* ICTIOJIb30BaTh ~ MPUOOpPETEHHBIE  KIIOYEBBIE  KOMIIETEHTHOCTH  TPH  BBINOJTHEHUH
HCCJIEIOBATETLCKUX MPOEKTOB 0 W3YYECHUIO CBOMCTB, CIIOCOOOB MOJIYYCHUS M PaClO3HABAHUS
BEIICCTB;

* pa3BUBAaTh KOMMYHUKATHUBHYK0 KOMIIETEHTHOCTb, UCIIOJIb3Ysl CPENCTBA YCTHOM U NMHCbMEHHOMN
KOMMYHHUKAIlMM TIpA paboTe C TEKCTaMH Y4YeOHHKAa U JIOMOJHHUTEIBHOH JHMTEpaTypoH,
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CIPAaBOYHBIMU TaOJIMIIAMH, TPOSIBJIATH TOTOBHOCTh K YBA)KCHUIO WHON TOYKH 3pPEHUS IPH
00CYXXJIECHUH Pe3yJIbTaTOB BBIMIOJIHEHHOHN paOOTHI,

* OOBEKTHBHO OIICHUBATh WH(OPMAIIMIO O BEIIECTBAX W XUMHUYECKUX IMPOIECCaX, KPUTHICCKH
OTHOCUTBCSI K TICEBIOHAYYHON HWH(GOpMaLUK, HEAOOPOCOBECTHOM pekiiaMe, Kacaroleics
WCII0JIb30BAHUS PA3JIMYHBIX BEILIECTB.

Ilepuoauyecknii 3aKOH W  NepUOAMYECKAsT CHCTeMAa XHMHYECKHMX 3JIEMEHTOB
. . MengeneeBa. CTpoeHue BelecTBa

BbInycKHUK Hay4YHUTCSA:

* KJIaCCU(PULIMPOBAaTh XUMHUYECKUE 3JIEMEHThl Ha METaJlbl, HEMETAJUIbl, 3JIEMEHThl, OKCUIbI U
THJIPOKCUIBI KOTOPHIX amM(OTepHBI, 1 MHEPTHBIC AJIEMEHTHI (ra3bl) A OCO3HAHHS BAXKHOCTH
YIOPSAA0YCHHOCTH HAYYHbIX 3HAHWM;

¢ PaCKpbIBAaTb CMBICJI IICPUOAUICCKOI'O 3aKOHA I[ H. MeHI[eJ'IeeBa;

* ONUCBHIBATh W XapaKTEepPHU30BaTh TAOIUYHYIO (POpMY NEPUOAMYECKON CHCTEMbI XHMHUYECKUX
2JICMEHTOB;

¢ XapaKTCPHU30BaTh COCTAB ATOMHBLIX AACP U PACIIPCACIICHNUE YUCJIa 3JICKTPOHOB 110 3JICKTPOHHBIM
CJI0AM aTOMOB XHMHYCCKHUX 3JICMCHTOB MAJIbIX IICPHUOIOB HCpHOHH‘lCCKOﬁ CHUCTEMBI, a4 TaKXKC
KaJIusg U KaJdblus,

® pa3in4yaTtb BUABI XUMHYCCKOM CBS3H: HOHHYIO, KOBAJCHTHYIO IIOJAPHYIO, KOBAJCHTHYIO
HCIOJIIPHYIO U METAJINIMYCCKYIO;

* U300pakaTh AIEKTPOHHO-MOHHBIE (JOPMYJIbI BEIIECTB, OOPA30BAHHBIX XUMUYECKUMHU CBS3SIMU
pa3HoOro BUAA;

* BLISIBJISATH 3aBHCHUMOCTH CBOICTB BCIICCTB OT CTPOCHHUA HX KPUCTALNIMYCCKUX pGHIéTOKI
HOHHBIX, aTOMHBIX, MOJICKYJIAPHBIX, MCTAJUIMYCCKUX

¢ XapaKTCpU30BaTb XUMHUYCCKUC IJICMCHTBI U UX COCIUHCHUA Ha OCHOBC ITOJIOKCHUS 3JICMCHTOB
B HGpHOI{H‘-I@CKOfI CHCTEME M OCOOCHHOCTEH CTPOCHUSA UX aTOMOB;,

* OMUCHIBATh OCHOBHBIE ATanbl OTKpbITUA JI. 1. MeHneneeBpiM MNEPUOANMYECKOTO 3aKOHA H
NEPUOANYECKON CHCTEMbl XHWMHUYECKHX OJJIEMEHTOB, JXU3Hb W MHOTOO0Opa3Hyl Hay4YHYIO
JIESITENIbBHOCTh YUYEHOTO;

* XapaKTEepU30BaTh HAYYHOE W MHUPOBO33PEHUYECKOE 3HAYEHUE NEPUOAMYECKOr0 3aKOHA U
MIEPUOANYECKON CUCTEMBI XUMHUECKUX deMeHTOB [[. . Menaeneesa;

* OCO3HaBaTh Hay4HbIE OTKPBITHS KaK pe3yibTaT JUIMTENbHBIX HAONIOEHUH, ONBITOB, HAYYHOH
ITOJIEMHMKH, TIPEOJIOJICHHS TPYTHOCTEN U COMHEHUM.

Bbll’lyCKHMK noJjiydunt 603MOHCHOCNb HAYUYUMbCAL.!
¢ OCO3HaBaTb 3HAYCHUC TCOPCTUUCCKHUX 3HAHHHI JUIA HpaKTquCKOﬁ JCATCIIBHOCTH YCJIOBCKA,
¢ OIIMCBIBATH U3YUCHHBIC 0OBEKTHI KaK CUCTEMBI, IPUMCHSA JIOTUKY CUCTEMHOI'O aHajIn3a,

® IPUMCHATH 3HAHHUA O 3aKOHOMEPHOCTAX nepnonnqecxoﬁ CUCTEMBI XUMHWYCCKHX JJIEMECHTOB JJIA
OOBSICHEHHS U OpCABUACHUA CBOICTB KOHKPCTHBIX BCUICCTB,

® pa3BHUBaTb I/IH(I)OpMaI_II/IOHHYIO KOMIICTCHTHOCTb MTOCPECACTBOM er'Iy'6J'ICHI/ISI 3HAHHUH 00 HUCTOpUHA
CTAHOBJICHUS XHMHUICCKOM HAYKH, €€ OCHOBHBIX HOHSITI/Iﬁ, NEPpUOANYCCKOro 3aKOHa KaK OJJHOTrO
W3 BaXKHEHMIIINX 3aKOHOB MpUPOABI, a TAKIKC O COBPCMCHHBIX JOCTUKCHUAX HAYKU U TCXHUKH.

MHoroo0pa3ne XMuMHU4€eCKHX peakuui
BrinmyckHuk Haydurcs:
o 06’L$ICH$ITB CyTI: XHUMHNYCCKUX HpOI_[eCCOB n Uux HpI/IHHI/IHI/IaJII:HOC OTJINYHUC OT (I)I/ISI/I‘-IGCKI/IX;

* Ha3bIBaTh [IPU3HAKYU U YCIOBUS IIPOTEKAHU XUMUYECKUX PEAKLIUN;
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* YCTaHABJIMBATh MPUHAATIC)KHOCTh XUMUYECKOM peakuu K ONpeaeI€HHOMY TUITY [10 OTHOMY U3
KJIACCU(PUKAIMOHHBIX MPHU3HAKOB: 1) MO YHCIy M COCTaBY HMCXOJHBIX BEIIECTB U IMPOJYKTOB
peakuu (peakiuu COSAMHEHUSI, Pa3IoKEeHHs], 3aMEUIeHUs] U 0OMEHa); 2) MO BBIACICHUIO WU
MOTJIOIICHUIO TEIUIOTHl (PEaKIMU SK30TEPMUUYECKHE U IHAOTEPMHUYECKHUE); 3) M0 U3MEHEHUIO
CTETNEeHEW OKHUCICHUS XMMHUYECKUX DJIEMEHTOB (peakUuu OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE);
4) 10 0OpaTUMOCTH Tpoliecca (peakiuy 00paTuMbIe U HEOOpPATUMBIC);

¢ Ha3bIBaThb q)aKTOpr, BJIMAIOIIUC HAa CKOPOCTb XUMHUYCCKUX peaKHHﬁ;
¢ Ha3bIBaThb q)aKTOpr, BJIMAIOIKUEC HAa CMCHICHUEC XUMUYCCKOT'O PABHOBCCHA,

* COCTaBJISATh YPABHEHUS JJIEKTPOJIUTUUECKON TUCCOLMALMN KUCIIOT, IIEJI0YEN, COJIEH; IMOJIHBIE U
COKpaléHHbIE HOHHBIE  YpaBHEHHWsS peakiuid oOMEeHa; YpaBHEHUS  OKHUCIHUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUI;

* IPOTHO3UPOBATh MNPOAYKTHl XUMHUYECKUX PpEaKIuil 1o Qopmyliam/Ha3BaHUSIM HCXOJIHBIX
BEIIIECTB; ONPEEIIATh UCXOJHbIE BelllecTBa 0 (hopMysIaM/Ha3BaHUAM IPOITYKTOB PEAKLIUY;

¢ COCTABJIATh YpPAaBHCHUSA peaKHHﬁ, COOTBCTCTBYIOIIIUX IIOCJICHAOBATCIIBHOCTHU («I_IGHO‘IKC»)
HpeBpaHIGHI/If/'I HCOPTraHNYCCKUX BCHICCTB pa3JIMYHBIX KJIACCOB;

® BBIABJISITb B HIPOLCCCC DOBKCICPUMCHTA IIPU3HAKHU, CBHUACTCILCTBYIONIME O IIPOTCKAHUU
XUMHYCECKOM pPCaKIuu,

* IPUTOTOBJIATH PACTBOPHI C OMPEIeIEHHON MacCOBOH J10JIel pacTBOPEHHOTO BEIIECTBA;

* OMPENEIIATh XapaKTep Cpebl BOAHBIX PACTBOPOB KHUCIOT U IIETOYEH MO U3MEHEHUIO OKPACKHU
VH/IUKaTOPOB;

® IpOBOAUTHL KAYCCTBCHHBLIC PCAKIMH, IMOATBCPKAAOIINEC HAJIWMYWEC B BOJAHBIX PACTBOpaAX
BCIICCTB OTACIBbHBIX KATUOHOB U aHUOHOB.

Bbll’lyCKHuK' noaydunt 603MOAHCHOCNTIb HAYUYUMbCAL:

* COCTaBJIATb MOJIEKYJSIDHBIE U IIOJHBIE HMOHHBIE YPAaBHEHUsA II0 COKPAIUEHHBIM HOHHBIM
YPaBHEHUSIM;

* IPUBOJUTH IPUMEPBl PEAKIUM, NOATBEPKIAIOIINX CYIIECTBOBAHME B3aMMOCBSI3H MEXIY
OCHOBHBIMHM KJIaCCAMHU HEOPraHUYECKUX BELIECTB;

* IPOTHO3UPOBATh PE3yJAbTaThl BO3JEHCTBUSA pa3MYHbIX (PAaKTOPOB HAa M3MEHEHHE CKOPOCTU
XUMUYECKON PEAKIINU;

* IPOTHO3UPOBATh PE3YIbTaThl BO3AECHCTBUS Pa3IMUHbIX (PAaKTOPOB HA CMEILEHHUE XUMUYECKOTO
PaBHOBECHS.

Mmnoroo0pa3sue BemecTs
BbimyckHUK HayduTCS:

* ONpEACNATh MPUHAIICKHOCTh HEOPraHMYECKMX BEHIECTB K OJAHOMY M3 H3YyYEHHBIX
KJIACCOB/TPYIIIT: METAJIJII U HEMETAJIJIbI, OKCH/IbI, OCHOBAHUS, KHCIIOTHI, COJIH;

* COCTaBIIATH (POPMYIIBI BEIIECTB M0 UX HA3BAHUSIM;
* ONPENEIIATh BAJIGHTHOCTh M CTEMEHb OKUCIIEHHUS 3JIEMEHTOB B BEIIECTBAX;

® COCTABJISITH q)OpMYJ'H)I HeOpFaHI/I‘IeCKI/IX COG)II/IHGHI/II\/'I 110 BAJICHTHOCTAM M CTCIICHSAM OKHUCIICHUA
AIIEMEHTOB, a TaKXKe 3apsaM HOHOB, yKa3aHHBIM B Ta0JIMIIe PACTBOPUMOCTH KHUCIIOT, OCHOBAaHUH
U COJIEH;

* OOBSICHATh 3aKOHOMEPHOCTHM HU3MEHEHHUs (U3MUECKUX W XHMHUYECKHUX CBOMCTB MPOCTHIX
BEIIECTB (METAJIOB W HEMETAIOB) M HMX BBICIIUX OKCHIOB, OOpPAa30BaHHBIX 3JIEMEHTAMHU
BTOPOTO U TPETHETO MEPHOJIOB;

* Ha3pIBaTh OOIIME XMMHYECKHE CBOWCTBA, XapaKTEpPHBIC Al TPYII OKCHAOB: KHCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;



* Ha3bIBaTh OOIIME XWUMHUYECKHE CBOMCTBA, XapaKTepHbIE JUIsI KaXIOrO0 W3 KJIacCOB
HEOPraHWYECKUX BELIECTB: KUCIOT, OCHOBAHUH, COJIEH;

* IPUBOJUTH IPUMEPBI PEAKIUH, MOATBEPKAAIOLNIUX XUMHUYECKHE CBOMCTBA HEOPraHUYECKUX
BELIECTB: OKCHUJOB, KMCIIOT, OCHOBAaHUI U COJIEH;

® OIIpCaACIATH BCIICCTBO-OKHNCINUTCIIb n B€IICCTBO-BOCCTAHOBUTCIIb B OKHCIIUTCIBHO-
BOCCTAHOBUTCIIbHBIX PCAKIUAX;

* COCTaBJIAITh OKHUCIHMTEIbHO-BOCCTAHOBUTENBHBIM OanmaHc (711 M3YYEHHBIX peakuuil) 1o
IIPEIUIOKEHHBIM CXEMaM PEAKLUH;

¢ IIPOBOJUTD na6opaTopHLIe OIBITBI, IOATBECPXKAAOIHNE XHUMHUYCCKUC CBOMCTBAa OCHOBHBIX
KJIaCCOB HCOPraHNMYCCKUX BCUICCTB,

* MPOBOJUTH J1a00OPATOPHBIC OIBITHI MO TOTYYCHUIO W COOMpaHHIO Ta3000pa3HBIX BEIIECTB:
BOZIOPO/A, KUCJIOPO/Ia, YTIEKHUCIIOro ra3a, aMMHaKa; COCTABIISITh YPABHEHUS! COOTBETCTBYIOIIMNX
peaKuHuii.

Buvinycknuk nonyuum 603mM0iCHOCIb HAYYUMBCA:

* IPOrHO3UPOBATh XMMHUYECKNE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBA U CTPOCHMUS;

® IPOTHO3UPOBATH CIIOCOOHOCTE BCIICCTBA IMPOABJIATH OKUCIUTCIIBHBIC UJIM BOCCTAHOBUTCIILHBIC
CBOMCTBA C y‘léTOM CTEIEHEH OKUCIICHUS JJIEMCHTOB, BXOJAIIINX B €I'0 COCTAaB,

¢ BBIIBJISITh CYIICCTBOBAHUC TeHETUYECKON B3aUMOCBSI3U MCKAY BCIICCTBAMH B pAAY: IIPOCTOC
BCIICCTBO — OKCUI — I'MAPOKCUT — COJIb;

* XapaKTepU30BaTh 0COObIE CBOWCTBA KOHLIEHTPUPOBAHHBIX CEPHON U a30THOI KUCIIOT;

* IPUBOJUTH TPUMEPHl YPAaBHEHHH pEaKUui, JIe)KAUMX B OCHOBE IPOMBIIUICHHBIX CHOCOOOB
IIOJIyYEHUSI aMMHAaKa, CEpHOU KHUCIIOTHI, UyTyHA U CTaJIU;

* OMUCHIBATh (DU3MUECKHE M XUMHYECKHE TMPOIECCHl, SBISIONIMECS YacThlO KpPyroBOpoTa
BEILIECTB B MPUPOJIE;

* OpraHU30BbIBATh, MPOBOAUTH YYEHUUYECKHE MPOEKTHI IO HCCIEIOBAHUIO CBOWCTB BEIIECTB,
MMEIOLIUX BAXKHOE MPAKTUYECKOE 3HAUCHUE.

II. COAEP)KAHUE YYEBHOI'O ITIPEJIMETA

8 KJIACC
BBeaenue

HpCI[MCT XUMHHU. MeTobl IO3HAHUS B XUMUU: Ha6J'IIOI[eHI/IC, 9KCIICPUMCHT, MOJICIIUPOBAHUC.
HCTOYHUKH XUMHYECKOM I/IH(I)OpMaI_II/II/I €C MOJIYUYCHHUC, aHAJIU3 U MTPCACTABJICHUC €C PC3YJIbTATOB.

IlonsiTHEe 0 XMMHYECKOM 3JIEMEHTE

[TpeBpamenus BeniectB. OTINUNE XUMHUUECKUX PEAKIUN OT PU3NUECKUX sBIeHUN. Poib
XUMUU B )KU3HH YETIOBEKA.

Kpatkue cBeneHyst U3 MICTOPUM BOZHUKHOBEHHUS U pa3BUTHs XxuMuu. [lepuon anxumumn.
[Tonsitue o puinocodpeckom kamue. Xumus B X VI B. Pazsutue xumun Ha Pycu. Ponp
OTEYECTBEHHBIX YUCHBIX B CTAHOBJICHUU XUMHUECKON Hayku - paboTsl M. B. JlomoHocoBa, A.
M. bytneposa, J[.11. MeHnneneesa.

XHUMHYECKasi CUMBOJIMKA. 3HAKU XUMUYECKUX IEMEHTOB U IPOUCXOKICHUE UX Ha3BaHUM.



Xumunueckue Gpopmyisl. Uuaekcs u koagunueHTsl. OTHOCUTENbHBIE aTOMHAS U
MOJIEKYJIsIpHAs Macchl. PacueT MaccoBOil 10N XUMHUYECKOTO AJIEMEHTA 10 (hopMyJIie BEIIECTBA.

[lepuoanueckas cuctema xuMmuueckux siaemeHToB JI. V. MenneneeBa, ee CTpyKTypa: MaJible U
OOJBIIHE TIEPHOIBI, TPYIIIILI M MOATPYNIBI (TTIaBHAS U moOoyHas). [leproandeckas cucrtema Kak
CIPaBOYHOE TOCOOUE IS MOIYUYEHHUS CBEJCHUIN O XUMUYECKUX JIEMEHTaX.

JemoncTpaunu. 1.Mozenu pa3indHbIX MPOCTHIX U CJIOKHBIX BELIECTB.2. KOJJIEKLUS CTEKISTHHON
XUMHYECKOH nocynsl. 3. Koeknus MaTepruasoB U U3EIUA U3 HUX Ha OCHOBE AJIFOMUHMUSL.
4.B3anMozelicTBHE MpaMopa ¢ KUCIOTOM U MIOMYTHEHUE U3BECTKOBOM BOJIBI.

JlaGopaTtopusbie onbIThl. 1.CpaBHEHHE CBOMCTB TBEPABIX KPUCTAUTMYECKUX BEUIECTB U
pactBopoB. 2. CpaBHEHHE CKOPOCTH UCIIAPEHHUsI BOJ, OJICKOJIOHA U ATUIIOBOIO CIIUPTA C
¢GmIbTpOBANIbHOM Oymaru.

ATOMBI XHMHYECKHX 3JIEMEHTOB

ATOMBI Kak popMa CyIIeCTBOBAHUS XUMHUECKUX 3J1eMeHTOB. OCHOBHBIE CBEICHUS O CTPOCHUU
aToMOB. J[oKazaTenbCTBa CIIOKHOCTH cTpoeHus atoMoB. OnbiTel Pe3epdopaa. [Lnanerapuas
MOJIEJIb CTPOCHHUS aToMa.

CocraB aTOMHBIX sJIep: TPOTOHBI U HEUTPOHBL. OTHOCUTENIbHAS aTOMHAsI Macca. B3anmocBs3b
MOHATHUH «IIPOTOH», KHEUTPOH», KOTHOCUTEIbHASI aTOMHAsl Macca.

N3menenune yncia npoToHOB B siipe aToMa - 00pa30BaHUE HOBBIX XMMUYECKUX IJIEMEHTOB.
W3meHenune yrciia HeWTPOHOB B siIpe aToMa - 00pa3oBaHue U30TonoB. COBpeMEHHOE
ONpEAEIICHUE MOHATUS «XUMUYECKUH AIeMEHT». M30TOMbI Kak pa3HOBUIHOCTH aTOMOB OJIHOTO
XHMHYECKOI'0 JICMEHTA.

OnekTpoHbl. CTpOEHUE AIMEKTPOHHBIX 000JI0YEK AaTOMOB XUMHUECKHUX 3JIEMEHTOB MaJIbIX
nepuofoB. [loHATHE O 3aBEPIIEHHOM YPOBHE.

[Tepuonnueckas cucreMa xumMuaeckux 31aeMeHToB J[. 1. MenzaeneeBa u cTpoeHHe aTOMOB:
buznyecKuit CMBICI MOPSIAKOBOTO HOMEpa dJIEMEHTa, HOMepa TPy, HOMEpa MepHoa.

N3MeHnenue yncna 31eKTPOHOB Ha BHEITHEM 3JIEKTPOHHOM YPOBHE aTOMa XUMHUYECKOTO
aIIeMEeHTa - 00pa30BaHUE MOJOKUTENBHBIX U OTPHUIIATEIbHBIX HOHOB. MOHBI, 00pa3oBaHHbBIE
aTOMaMH METAJUIOB U HeMeTaJuIoB. [[pUYrHBI U3MEHEHNSI METAJUTMYECKUX U HEMETAJUTNYECKUX
CBOWCTB B IIEPUOJIaX U IPYyIIIAX.

O6pazoBanue OMHapHBIX coenuHeHuil. [lousTre 06 noHHOM CBs3U. CXxemMbl 00pa3oBaHUs
HOHHOM CBSI3H.

B3anMoeiicTBre aTOMOB XMMHUYECKUX 2JIEMEHTOB-HEMETAJUIOB MEXKIy CO00# - 00pa3oBaHue
JIBYXaTOMHBIX MOJIEKYJ MPOCTHIX BellecTB. KoBalleHTHAst HEMOsipHask XMMUYECKas CBA3b.

DNEeKTPOHHBIE U CTPYKTYpPHBIE (DOPMYIIBI.

B3aumopeiicTBiue aTOMOB XUMHUYECKUX AJIEMEHTOB-HEMETAIIOB MEX]y cO00M - 00pa3oBaHue
OMHApPHBIX COETUHEHUIN HEMETAIJIOB. DIIEKTPOOTPULIATENbHOCTE. [1oHATHE O KOBaJIEHTHON
noJisipHOH cBsi3H. [IoHATHE 0 BAJIGHTHOCTH KaK CBOWCTBE aTOMOB 00Pa30BBIBATh KOBAJICHTHHIE
xumuueckue cBsa3u. CocraBieHue Gopmys1 OMHAPHBIX COCTMHEHHH 1O BaJICHTHOCTH.
Haxoxaenne BaneHTHOCTH 110 (opMylie OMHAPHOTO COSTUHEHUSI.

B3anMoeiicTBre aTOMOB XMMHUYECKHX DJIEMEHTOB-METAJUIOB MEXKTy CO00# - 00pa3oBaHue
METAUIMYECKUX KpUCTALIOB. [IOHATHE O METATUIMYECKON CBS3H.

JemoHcTpanmu. Moaenn aToMOB XUMHUYECKUX 31€MEHTOB [leprnoanueckoi cuctemMbl
XUMHYECKHX d1eMeHToB /.M. MeHpaeneeBa.

JlaGopaTtopHbie onbITh. 3.MoaenupoBaHue TPUHITUTA JCHCTBUS CKAHUPYIOIIEr0 MUKPOCKOTIA. 4.
H3roroBneHne Mojenei MOJIeKysl OMHAPHBIX COeUHEHHH. 5. 3roToBNeHne Moaeny,
WJUTIOCTPUPYIOIIEH CBONCTBA METAJUTMYECKOU CBSI3H.

IIpocTbie BemecTBa
10



[TonoxeHne MeTaIoB U HEMETAJUIOB B IEPUOJUYECKON CUCTEME XUMUYECKUX 3y1eMeHTOB /[]. 1.
MenaeneeBa. Baxunelime npocTbie BEMIECTBA - METAJLIBL: )KENE30, ATIOMUHUN, KaJIbLUM,
MarHui, HaTpui, kKamid. O6mre pu3nueckue CBOMCTBA METAIIOB.
Bakneiimme mpocThie BEMIECTBA - HEMETAILIBI, 00pa30BaHHBIC aTOMaMU KHUCIOPOIa, BOJOPO/IaA,
a3oTa, cepbl, pochopa, yraepoaa. CiocoOHOCTh aTOMOB XMMUYECKHX 3JIEMEHTOB K
00pa30BaHUIO HECKOJIBKHX IMPOCTHIX BEIIECTB - AJUIOTPONHUS. AJUIOTPOIHBIE MOIU(DUKAIIIH
Kuciopona, pochopa u onoBa. Meraminyeckue 1 HEeMETAILTHYECKIE CBONCTBA MPOCTHIX
BeecTB. OTHOCUTEIBHOCTD JICJICHUS ITPOCTHIX BEIIECTB HA METAJUIbI K HEMETAILIBI.
[TocTostHHas ABoraapo. KommuectBo BemectBa. Mok, MossipHas macca. MoJsipHBIN 00beM
ra3o00pa3HbIX BemecTB. KpaTHble eIMHUIBI KOJIMYECTBA BEIIECTBA — MUJUIUMOJIb U KUJIOMOJTb,
MUJUTUMOJIIPHAs ¥ KMJIOMOJISIPHASE MAacChl BELIECTBA, MUJUTMMOJISIPHBIN U KUIIOMOJISIPHBIN
00BEMBI TA3000pa3HBIX BEIIECTB.

Pacuyetsl ¢ nconb30BaHUEM MOHITHH «KOJTUYECTBO BEIIECTBA», «MOJIIPHAs Maccay,
«MOJISIPHBIN 00bEM Ia30B», «IIOCTOSIHHASE ABOTaipo».
Hemonctpanuu. [Tomyuenue o3ona. OOpasiipl 0€10ro U ceporo 0J0Ba, 6€I0ro U KPacHOTo
docdopa. HekoTopbie MeTaubl 1 HEMETAIIIBI C KOJIMYECTBOM BeriecTBa | Mob. MoJsIpHBIi
00BbEM ra3000pa3HBIX BEIIECTB.
JlaGopaTopHsbie onbIThl. 6.03HaAKOMJICHHE C KOJIJIEKIIMEH METAJJIOB. 7.03HaKOMIJICHHE C
KOJUIEKIIMEH HEMETAJUIOB.

CoennHeHUs1 XHMMYECKHUX 3J1eMEHTOB

Crenenb okucienus. CpaBHEHHE CTENIEHU OKHMCIEHUS U BaJleHTHOCTU. OnpesiesieHue CTeNneHn
OKHCJICHUS JIEMEHTOB B OMHapHBIX coeanHeHusx. CocraBiaenue Gopmyn OMHAPHBIX
COE€IUHEHUH, OOIINH CIIoco0 UX Ha3LIBAHUSL.

bunapHbie coequHEHNS METAJUIOB U HEMETAJUIOB: OKCHUIBI, XJIOPUABI, CYIb(QUABI U JIp.
Cocranenue ux Gopmy.

bunHapHbIe COeIMHEHNS] HEMETAIJIOB: OKCU/IbI, JIETy4YH€e BOJOPOAHBIE COEAMHEHUS, UX COCTaB U
Ha3BaHus. [IpencraBuTenn OKCUAOB: BOJa, YIIIEKUCIbBIN ra3 U HerameHas U3BeCTh.
[IpeacraBuTenu JeTy4ux BOAOPOAHBIX COETMHEHUN: XJIOPOBOJIOPO] U aMMHUAK.

OcHoBaHus, X COCTaB M Ha3BaHHs. PacTBopuMOCTh OCHOBaHUM B Bojie. Tabmuia
pPacTBOPUMOCTHU THAPOKCHUIOB U cosiei B Boze. [IpeacraBurenu menouei: rTHAPOKCHIBI HATPUS,
Kanus 1 Kanblus. [loHsTre 00 MHANKATOpaX U KAYECTBEHHBIX PEaKIIUsIX.

Kucnotsl, ux cocraB u Ha3zBanus. Kinaccuduxamms kucnot. [IpeacraBurenu KUcioT: cepHasi,
coJisiHas M azoTHad. [lonsrue o mkane kucnotHocTH (1kana pH). M3menenune okpacku
WHJIUKATOPOB.

Conu Kak NpOM3BOAHBIE KUCIOT U OCHOBaHMMU. MX cocTaB 1 HazBaHus. PacTBopuMocCTh coseli B
Boze. [IpencraBurenu coneit: xmopua HaTpus, kKapOoHAT U docdaT KalbIus.

AMOpdHBIE ¥ KPUCTALTUYECKUE BEIIECTBA.

MexMoneKkysapHble B3aUMOJIEUCTBUS. THUIIBI KPUCTATUIMUECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTB BEIIIECTB OT THIIOB KPUCTAUNIMYECKHUX PEIIETOK.

Yuctele BemecTBa u cMecu. [IpuMeps! KUIKNX, TBEPBIX U ra3000pa3HbIx cMeceil. CBolicTBa
YHUCTBIX BelIecTB U cMecel. Mx coctaB. MaccoBast 1 00beMHast 1011 KOMIIOHEHTA CMECH.
Pacuertsl, cBsi3aHHBIE C UCTIOJIB30BAHUEM MOHSATHUS «I0JSN».

Hemonctpammu. OOpasipl OKCHUI0B, OCHOBAHUM U coyiei. MO KPUCTATMIECKUX PEIIETOK
XJIOpUJa HaTpUsl, aMa3a, YrieKUciIoro ra3a. KucioTHo-11enouHbe THANKATOPbI, I3MEHEHHE UX
OKpacKH B Pa3JINYHBIX CpeIax. Y HUBEPCAIbHBIN MHIUKATOP U U3MEHEHHE €T0 OKPACKHU B
pasznuyHbIX cpenax. llkana pH.

JlaGopaTtopHbie onbIThI. 8. O3HAKOMIJICHHE C KOJUIEKIIUEH OKCHIOB. 9.0O3HaKOMIIEHHE CO
cBoiictBamu aMmmuaka. 10.KauecTBenHast peakuus Ha yriekucaslid ra3. 11.0npenenenue pH
PacTBOPOB KUCIIOTHI, ménoun U Bosl. 12.0npenenenne pH m1uMoHHOTO U sI0JIOYHOTO COKOB Ha
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cpese mioaoB. 13.03HakoMIIeHHE C KOJUIEKIHEH coieid. 14.03HakoMIIeHUE C KOJUIEKIIMEH
BEILIECTB C PA3JIMYHBIM TUIIOM KPUCTALINYECKON peli€Tku. M3rotoBienue Moaenen
KpUCTAUTHYECKUX peméTok. 15.03HaKkoMIeHre ¢ 00pa3IioM rOPHOU MTOPO/IBI.

HN3meHeHus, NIPOUCXOASIIIHE C BelleCTBAMHU

[ToHsTHE ABIIEHUI KaK U3MEHEHUH, TPOUCXOIAIINX C BEIIECTBAMM.

SIBneHus, cBsI3aHHbBIE C U3MEHEHUEM KPUCTAITIMYECKOTO CTPOCHHUSI BEIIECTBA IIPU MIOCTOSTHHOM
€ro cocTaBe, - puzndeckue siBjeHus. Ouznyeckue SBICHUS B XUMUH: TUCTUILIALUS,
KpUCTAJIM3aIMsl, BhIIApUBAHUE U BO3TOHKA BEILECTB, LICHTPU(PYTrUPOBAHUE.

SIBnenus, CBA3aHHBIE C U3MEHEHHUEM COCTaBa BEILECTBA, - XMMUYeCKue peakuu. [Ipusnaku u
YCIIOBHS IPOTEKAHUS XUMUUECKUX peaklnil. BrleneHue TerioThl U CBeTa — peaklMi TOPEHMS.
[TonsiTHe 00 K30- U YPHAOTEPMUYECKUX PEaKIUIX.

3aKOH COXpaHEHUs1 MAaCChl BEUIECTB. XUMUYECKHE YPaBHEHHUs. 3HAUECHUE UHACKCOB U
ko3 PunmentoB. CocTaBieHue YpaBHEHHIH XUMHYECKUX PEAKIUi.

Pacuetsl o xumuyeckum ypaBHeHUsAM. Pellienne 3a1a4 Ha HaX0K/IEHHUE KOJIUYEeCTBa
BELIECTBA, MAaCChl WM 00bEMa IPOAYKTA PEaKMy MO KOJIMUYECTBY BELIECTBA, MACCE WIIU 00BEMY
MCXOJIHOTO BelecTBA. PacueTsl ¢ NCIOIb30BAHUEM MOHSATHS «IOJIsD», KOTJ1a UCXOIHOE BEIIECTBO
JIaHO B BUJIE PaCTBOpPA C 3aJJaHHOM MacCOBOM J10JI€M PACTBOPEHHOIO BELIECTBA WU COACPIKUT
ONPENIETICHHYIO 00 TPUMECEH.

Peaknun pasnoxxenus. [IoHATHE 0 CKOPOCTH XMMHYECKUX peakiuil. Katanu3aropsl.
DepMEHTHI.

Peakium coennnenns. Karanuruueckue n HekataauTudeckue peakuuu. OOpaTuMble U
HEoOpaTUMBbIE peaKlnu.

Peaknun 3amemenus. Psaj akTHBHOCTH METaJUIOB, €r0 UCIIOIb30BAHKE JUIS IIPOrHO3UPOBAHUS
BO3MOKHOCTH IIPOTEKAHUS PEAKIUN MEXAY METaJUIaMHU U pacTBOpaMu KHUCIIOT. Peakuuu
BBITECHEHUS OJHUX METAIUIOB U3 PACTBOPOB UX COJIEH JPYTMMHU METAJNIAMH.

Peakiun oOMeHa. Peakiiun HelTpanu3anuu. Y CIoBUs POTEKaHUs peakiuii oOMeHa B
pacTBopax 10 KOHIA.

THuIbl XUMUUYECKUX peaklMii Ha IIpUMepe CBOMCTB BOABL. Peakiius pasnokeHus - dJIEKTPOIIN3
BOJbl. Peaknuy coeTMHEHNs - B3aUMOJIEHCTBHE BOJbI C OKCHIAMH METAJIJIOB U HEMETAJLIOB.
VYcnoBue B3aMMOJECUCTBUS OKCUI0B METAJLIOB U HEMETAJUIOB ¢ BOAOW. IIoHATHE «TUIPOKCUIBI.
Peaxiiuu 3amenienus - B3aMMOJICHCTBHE BOJBI ¢ MeTayuiamu. Peakiiuu oOMeHa — ruposins
BEIECTB.

Jemoncrpauuu. [Ipumeps! pusndeckux sBICHUI: a)luiaBieHue napaduna; 6)Bo3ronka iojaa wim
OEH30HOI KUCIIOTHI; B)PACTBOPEHHE OKPALIEHHBIX coslel; T)Auddy3ust 1ymuCTbIX BEIIECTB C
ropsiei JaMnoyky HakainuBaHus. [Ipumepbl XUMHUYECKUX SBJICHUN: a)rOpEHUE MarHus,
docopa; 6)B3auMoeiicTBHE CONSHOM KHCIOTHI C MPAaMOPOM HJTH MEJIOM; IOJTy4YeHHe
ruapokcuaa menu (I1); r)pacTBopeHHE MOTYIEHHOTO TUAPOKCHAA B KACTIOTAX; 1)
B3auMoeiictBue okcuaa meau (1) ¢ cepHoil KucI0TOM MPU HArPEBAHUM; €)Pa3TI0KEHUE
NepMaHraHaTa Kajus; ’)pa3joKeHue MepoKCHAa BOAOPOa C MOMOIIBIO JUOKCHIa MapraHiia u
KaTaJyiazbl KapTodesst Ui MOPKOBH; 3)B3aMMO/ICHCTBHE Pa30aBICHHBIX KUCIOT C METAJIIAMH.
JlaGopaTtopusie onbIThI. 16.IIpokanuBanue Meau B TUIAMEHH CITUPTOBKH. 17.3aMerienrne Meau B
pactBope xiopuna meau (1) sxenezom.

PacrBopenne. PactBopbl. CBoOMCTBa pacTBOPOB 2JICKTPOJHMTOB

PacTBopenue kak pusnko-xumudeckuii npouecc. [lonarue o ruapaTax u KpUCTaUIOTUIpaTax.
PactBopumocTs. KpuBble pacTBOpUMOCTH KaK MOJIENb 3aBUCUMOCTH PAaCTBOPUMOCTH TBEPABIX
BEILIECTB OT TeMNeparypsl. HackllieHHbIE, HEHACHIIIECHHBIE U ITEPECHIILIEHHBIE PACTBOPHI.
3HaueHue pacTBOPOB JJIsl IPUPOJIBI U CEIBCKOT0 XO35AHCTBA.
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[TonsiTHe 00 PMEKTPOIUTUUECKON JUCCOIHAIIMHN. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI. MeXaHu3M
JIUCCOIMAIIMY AJIEKTPOJIUTOB C PA3JIMUYHBIM TUIIOM XUMHUUYECKOU cBsi3u. CTeneHb
ANEKTPONIUTHYECKOM nuccounanuu. CUIbHbBIE U c1a0ble 371eKTPOIHTHI.

OCHOBHBIE MOJIOKEHUS TEOPUU AIEKTPOIUTHUECKOM nuccounanuu. oHHbIe ypaBHEHUS
peakiuii. Peakiiuu oOMeHa uaymiye 10 KOHIIA.

Knaccugukanus HOHOB U X CBOMCTBA.

Kucnotsl, ux xinaccuduxamus. Jluccounanus KUciaoT U UX CBOICTBA B CBETE TEOPUH
NEKTPOJIUTUYECKON AUcconrany. MOIeKyJIsspHbIE U HOHHBIE YPABHEHUS PEAKLIMM KUCIIOT.
B3anmoneiicTBre KUCIOT ¢ METAJIIAMU. DJIEKTPOXUMUYECKUN PAJT HAMPSHKEHU METAJIOB.
B3aumoneiicTBre KUCIIOT C OKCUaMU METaIOB. B3auMoaeiicTBue KMUCIOT C OCHOBAHUSIMHU -
peaxius HeiiTpanuzanuu. BzaumoaeiictBue Kuciot ¢ conssMu. Mcnonb3oBanue TabauiibI
PacTBOPUMOCTH JIJIs1 XapAKTEPUCTUKN XUMHUYECKUX CBOUCTB KUCJIIOT.

OcHoBanus, ux knaccudukanus. Jlucconuaiys OCHOBaHUM U X CBOMCTBA B CBETE TEOPUU
ANEKTPOJIUTUYECKOMN Auccormannu. BzaumoaercrBue oCHOBaHUM ¢ coyisiMu. Mcnonb3oBanne
TaOJIUIBI PACTBOPUMOCTH I XapaKTEPUCTUKU XUMUYECKUX CBOMCTB OCHOBaHUIA.
BzaumopeiicTBue 1mienoyen ¢ OKCUAaMyi HEMETAJIOB.

Comnu, uX auccouualys U CBOMCTBA B CBETE TEOPUH JEKTPOIUTUUECKON JUCCOLIMAIIH.
B3anmopeicTere coneil ¢ MeTaiuiaMu, YCI0BUS IIPOTEKaHUs dTUX peakiuil. Bzanmonencreue
coneit ¢ consamu. Micnonp3oBanue TaOIUIBI PACTBOPUMOCTH ISl XapAKTEPUCTUKUA XUMHUECKUX
CBOWCTB COJIEH.

O06o00611eHne cBefeHuit 06 okcuaax, X KiaccupuKaluu 1 XUMUYECKIX CBOMCTBAX.
['eneTndeckue psiibl METANIOB M HEMETAJUIOB. ['eHeTHYecKas CBsI3b MEKy KilaccaMu
HEOPraHUYECKHUX BEIIECTB.

OKHCIUTENbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUHU.

Omnpenenenue CTENEHU OKUCICHHUS JIJIsl 9JIEMEHTOB, 00Pa3yIONINX BEIIECTBA Pa3HBIX KIACCOB.
Peaxiiuu noHHOTO OOMEHA M OKUCTUTEIHHO-BOCCTAHOBUTENbHBIE peakiiuu. OKUCITUTENb U
BOCCTAHOBUTENb, OKUCIICHUE U BOCCTAHOBIICHHUE.

CocraBrieHue ypaBHEHUN OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHI METOIOM
AIIEKTPOHHOTO OanaHca.

CBoiicTBa MPOCTHIX BEIIECTB - METAJUIOB U HEMETAJIJIOB, KUCJIOT U COJIEH B CBETE
OKUCITUTENbHO-BOCCTAHOBUTEIbHBIX PEAKIIMIA.

HemoncTpanuu. VicnipiTaHne BEIMIECTB U UX PACTBOPOB Ha AJIEKTPOIPOBOAHOCTh. 3aBUCUMOCTh
AJIEKTPONPOBOJAHOCTH YKCYCHOM KUCIIOTHI OT KOHLIEHTpAluu. JIBUKEHUE OKPAILIEHHBIX HOHOB B
ANEKTPUYECKOM MoJie. B3aumonencTBie NUHKA ¢ CEPOH, COJITHOW KMCIIOTOM, XJIOPUIOM MEIH
(IT). F'openne maruus. BzaumoieiicTBrE XJIOPHOM U CEPOBOAOPOIHON BOIBI.

JlaboparopHble onbIThI. 18.B3aumoseiicTBue pacTBOPOB XJIOpUa HATPUS U HUTpaTa cepedpa.
19.I1ony4yeHue HEPACTBOPUMOIO TUAPOKCHAA U B3aUMOJCHCTBUE €r0 C KUCIOTaMHU.
20.B3anmoielicTBHE KACIOT ¢ OCHOBaHUAMU. 21.B3anMoaeicTBre KMCIIOT C OKCHIaMH
MeTauioB. 22.B3aumoeiicTBUe KUCIOT ¢ MeTaiiaMu. 23.B3auMoeiicTBrie KUCIIOT C COJSIMU.
24 .BzanMmonencTBUE MIEIOUEl ¢ KUCIoTaMU. 25.B3auMoelicTBre meioueil ¢ OKCHIaMu
HeMmeTa/uioB. 26.B3anmoneiicTBue menouei ¢ consamu. 27.1lonydenne u cBoiictsa
HEpPacTBOPHUMBIX OCHOBAaHM. 28 B3anmo1elicTBHE OCHOBHBIX OKCHJIOB C KMCIIOTaMHU.
29.B3auMopeiicTBre OCHOBHBIX OKCUIOB ¢ Boj10M. 30. B3aumoneicTBiEe KUCITOTHBIX OKCUIOB C
menodamMu. 31.B3anMonielicTBe KHCIOTHBEIX OKCHIOB ¢ BozoH. 32.B3anmoelicTBre colei ¢
kuciotamu. 33.B3aumopeiictBue coineii ¢ menoyamu. 34.BzauMoaeiicTBue coeid ¢ CoJsIMH.
35.B3anmopeiicTBiE paCTBOPOB COJIEH C METaJIIaMU.

COJAEPKAHUE KYPCA XUMHUHU 9 KJIACCA

IHoBTOpeHne. XuMHUYeCKHE PeaKIMU
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OO0mras xapakTepUCTUKA XUMHUYECKHUX DJIEMEHTOB M XMUMHUYECKUX peakmmil. [lepuomgmdeckuit
3akoH U [lepuoanueckas cucrema

xumMuueckux dyemenToB . . MenaeneeBa

XapakTepucTuKka 3JEMEHTa 10 ero MojoXeHuto B [lepuonuueckoi cUCTEME XUMHUYECKHX
anemeHToB /1. 1. MenneneeBa. CBoiicTBa OKCHUJIOB, KMCIIOT, OCHOBAaHUM U COJIEH B CBETE TEOPUU
ANEKTPOIUTUYECKON AUCCOLMALIMHI U OKHCIIEHUS-BOCCTAHOBIICHUSI.

[lonsTe o mnepexomHbIx diaeMeHTax. AMQOTepHOCTh. ['eHeTHYecKHil psa TMepexOoqHOro
AJIEMEHTA.

XMMHYeCKHe peakliH B pacTBOpax

Ilepnonnueckuil 3akoH u Ilepuonnueckas cucrema XumMu4eckux 3ieMeHToB 1. 1. Menneneesa.
XUMHUYECKasi OpraHu3alysl )KUBOW U HEKUBOW NPUPOAbl. XMMHUUYECKHI COCTaB spa, MAHTHHU U
36MHOM KOpbl. XUMHYECKHE DJJIEMEHTbl B KIETKAaX JKUBBIX OpraHusMoB. Makpo- u
MHUKPO3JIEMEHTHI.

O06001eHne cBeeHU 0 XUMHUYECKUX peakiusx. Kiaccupukanus XMMUYECKUX peakluid 1o
pa3IMYHBIM TPU3HAKAM: «UUCIO M COCTaB pEAarupyroIlIuX U OO0pa3yIOIIUXCs BELIECTBY,
«rernoBoi  3QQexT», «HampaBICHUE», «U3MCHCHHE CTCIICHEH OKHCICHHS JJIEMEHTOB,
00pa3ymoIIMX pearupyrollre BemecTBay, «(pa3ay, «MCIoNIb30BaHHE KAaTaIu3aTOPay.

[TonsiTe 0 CKOPOCTH XMMHUUYECKOW peakuuu. DaKkToOphl, BIUSIONINE HA CKOPOCTh XUMHUYECKHUX
peaknuii. Katanuzarops! u karanu3. UTHruOUTOpsl. AHTHOKCHUIAHTHI.

JeMoHcTpanuu.

Paznmuunbie ¢opmer Tabmuubr JI. M. MenneneeBa. Mojenu aTroMoB 3JeMEHTOB 1—3-TO
nepuoaoB. Mojenb CTpOoeHMsI 3eMHOro Iapa (TMonepeuHbli pa3pes). 3aBUCHMOCTb CKOPOCTH
XMMUYECKOM peakUuu OT MPUPOJbl PEarupyrolMX BEHIECTB. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOW peaKIMd OT KOHIICHTPALlUU PEArupyrolnx BEMIECTB. 3aBUCUMOCTH CKOPOCTH
XUMHYECKONH peaklnu OT TUIONIAJM CONPUKOCHOBEHHUS PEArUPYIOIINX BEIIECTB («KHIISIIUN
CJIOi»). 3aBUCUMOCTh CKOPOCTH XHUMHUYECKON peakluu OT TEeMIEepPaTyphl pearupyromimx
BelleCTB. ['OMOTEHHBII M  TE€TEpPOreHHbId  Karanu3bl. @OEpMEHTATUBHBIA  KaTallv3.
Wurubuposanue.

Jlaboparopubie onbIThI. 1 .ITomyuenue ruapokcua MHKA U UCCIIEI0BAHUE €TO CBOMCTB.
2.MopenupoBanue mnoctpoeHust llepmoanueckoil cucrembpl xumuueckux snaemeHtos JI. W.
MenneneeBa. 3. 3ameneHue xene3oM Meau B pactBope cynbdara meau (II). 4. 3aBucumocts
CKOPOCTH XHMMHYECKOW pEaKIMh OT TMPUPOJLI PEArupyroIInX BEIIECTB Ha MpUMEpe
B3aUMOJICMCTBUSL KUCIOT C MeTaulaMU. 5. 3aBUCUMOCTh CKOPOCTH XMMHYECKOW peakiuu OT
KOHIIGHTpAIlMd pEarupyrolux BeIIeCTB Ha NPHUMEPE B3aUMOJEHCTBUS IIMHKA C COJISTHOM
KHCJIOTOM pa3IMyHOM KOHIEHTpauHuHu. 6. 3aBUCUMOCTh CKOPOCTH XHMHUYECKOW pEaKkUHH OT
TJIOMIAU CONMPUKOCHOBEHUSI PEAarupyronux BeniecTB. 7.MoIeTupOBaHUE «KHUIIAIIETO CIOs». 8.
3aBUCUMOCTh CKOPOCTH XMMHYECKOH pPEakluuh OT TEeMIIepaTypbl pearupyrouux BELIECTB Ha
npuMmepe B3aumopelctBus okcuga menu (II) ¢ pactBopoM cepHOM KHCIOTHI pa3IU4YHON
TEeMIIepaTyphl.

9. PaznoxxeHue mepokcuza BOJopoaa ¢ momolnpio okcuaa mapranna (IV) m kartamaszer. 10.
OOnapyxeHrne KaTala3bl B  HEKOTOPBIX MHINEBBIX mpoaykrax. |1.MurubupoBanue
B3aUMOJICCTBUS KHCIIOT C METAJIJIAaMH YPOTPOITUHOM.

MeTaJliibl M MX COeTUHEHH S

[Tonoxxenue meramnoB B Ilepuoauueckoit cucreMe xumuueckux anemeHToB /1. 1. Menzaeneesa.
Merammueckas KpUCTAJUTMYECKash pelieTka M MeTajulhdeckass XUMu4eckas cBs3b. OOmue
¢dusnueckue cBoiictBa mMerauioB. CIlaBbl, HX CBOICTBA M 3HAaYeHHE. XHMMHUYECKUE CBOWMCTBA
METAJJIOB KaK BOCCTAHOBUTEJIEH, @ TAKXKE B CBETE MX MOJIOKECHUS B DJIIEKTPOXUMHUYECKOM Py
HanpsbkeHui MetamioB. Koppos3ust MetanioB u criocoOsl 60ps0ObI ¢ Hell. MeTaiuisl B pupoe.
OO0m1re crnocoObl UX TOJTYYCHHS.
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OOmas xapakTepUCTUKA IMICTOYHBIX MeTauioB. Mertamibel B mnpupojge. OOmme crmocodbl ux
nonydeHusi. Ctpoenue artomoB. lllenouynsie MeTamiabl — MpoCThie BemiecTBa. Bakueliue
COCIMHEHUS ILEIOYHBIX METaNIOB — OKCHUJBI, THIPOKCHIBI U CONHU (XJIOPUIbI, KapOOHATHI,
cynb(haTel, HHUTpPaAThl), UX CBOWCTBA W MPUMEHEHHE B HapOJHOM Xxo3sicTBe. KamuiitHbie
ya00peHusI.

OO01as xapakTepUCTHKA 3JIEMEHTOB IIaBHOM noArpymnisl 11 rpymnmer.

Crpoenue aromoB. lllenoyHo3emenbHble MeTalbl — MPOCThIE BellecTBa. BakHelmue
COCIMHEHUS IIEIOYHO3EMENIbHBIX METANIOB — OKCHJIbI, THJAPOKCUABI U COJU (XJIOPHU[IBI,
KapOOHaThl, HHUTpaAThl, Cyiabdarel, (ocdarpl), WX CBOKWCTBA W TPUMEHEHHWE B HAPOIHOM
XO3SIICTBE.

AIOMUHUI.

Crpoenue aroma, (pu3uveckre W XHUMHUYECKHE CBOHCTBA MpoCTOro BemiecTBa. CoOeaUHEHHS
ATIOMUHUS — OKCHJl U THAPOKCUA, UX aM(OTepHbIl Xxapakrep. BaxHeile cony amOMUHUA.
IIpuMeHeHne antOMHUHNS U €r0 COCUHEHUMN.

Keneso.

Crpoenue atoma, (pu3myeckue M XMMHUYECKHME CBOMCTBA IMPOCTOrO BemiecTBa. ['eHeTHMueckue
pSABI Fe'? uFe™.

Baxneiimue conu skene3a. 3HaUCHUE Keje3a U €ro COSAMHEHUN IS MPUPOJLI U HAPOJHOTO
X0341CTBa.

JeMoHcTpanuu.

OOpa3upl MIENOYHBIX M IIETOYHO3EMENbHBIX MeTauioB. OOpasisl criiaBoB. B3ammoneiicTBue
HaTpusl, JIUTUS W KaJlblMsid C BOJOM. B3ammopaeicTBHUE HAaTpusi MU MarHusi C KHCJIOPOAOM.
B3aumoeiicTBrue MeTayuioB ¢ Hemetawiamu. [lonydenue ruapokcuaos sxenesa (11) u (111).
JlaGopaTopubie ombIThl.12. B3aumopeiicTBue pacTBOPOB KUCIOT M coJied ¢ meTtaiamu. 13.
O3HakoMiIeHue ¢ pyaamu xenesa. 14. OkpalirBaHue IUIaMEeHH COJISIMU LIEIOYHBIX METAJIOB.

15. B3zaumopeiictBue kanblusi ¢ Bojou. 16.Ilomyuenne Tuapokcuaa KaiabIus U UCCIEIOBaHUE
ero cpoiictB. 17. IlomyueHue ruapokcuaa allOMUHHUS U HCCIEAOBAHHE €ro cBOMCTB. 18.
BsaumoneiictBue xenesa ¢ consiHoi kuciaoroil. 19.ITomyuenue ruapokcuaos xenesa (1I) u (1)
Y U3y4YEHHUE UX CBOMCTB.

HeMmeTasnibl M MX coeTUHEHUS

OO0mass xapakTepuCTUKa HEMETAIOB: MoJIokeHne B [lepromudeckoil cucreMe XUMHYECKHX
sanemenToB JI. 1. MenneneeBa, 0COOEHHOCTH CTPOSHUSI aTOMOB, 3JIEKTPOOTpHUIIATENHHOCTH (D0)
KaK Mepa «HEeMETAJUIMYHOCTIY, pal D0. Kpucramnmueckoe cTpoeHue HEMETAIIOB — MPOCTHIX
BemecTB. Aimorponusi. Pusndeckue CBOWCTBA HeMETaIOB. (OTHOCHUTENBHOCTh TOHSATUN
«METaJ» U «HEMETaJL.

Bonopon.

ITonoxxenue Bogopoaa B Ilepuoanueckoit cucreMe xumuueckux anemeHtoB /. 1. Menneneena.
Ctpoenue atoma U MOJIEKYJIbl. PU3NYECKHE U XUMUYECKHE CBOIMCTBA BOJOPO/IA, €r0 MOJIYyYEHUE
Y IPUMEHEHUE.

Bona.

Crpoenue Monekyinbl. Bogopoanas xumudeckas cBsizb. Ouznueckue cBocTBa BOAbl. AHOMAIUU
CBOMCTB BONBI. ['mapoduibHbie u TUAPO(POOHBIE BemecTBa. XUMHUYECKHE CBOWMCTBA BOJBI.
KpyroBopor Boasl B mpupome. Bomoounctka. Aospanus BoIbl. bbITOBBIE  (QHIBTPHL
MuHepanbHbI€ BOJIBI. J[MCTHIIIMpOBaHHAS BOJIA, €€ TIOYYCHHUE U PUMEHECHHE.

OO01mast xapakTepuCTHKA TAJIOT€HOB.

Ctpoenne atomoB. [IpocThie BemecTBa 1 OCHOBHBIE COEMHEHMS TAJIOTEHOB, UX CBOMCTBA.
Kpatkue cBenenus o xjope, opome, prope u ioae. [IpuMenenne ranoreHoB U UX COSIUHEHHA B
HAapOJIHOM XO35ICTBE.

Cepa.
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Crtpoenue aToma, alJIOTPONHS, CBOMCTBA U MPUMEHEHHE pomMOndeckoit cepbl. Okcubl cepol (IV)
u (VI), ux nonydyenue, cBoiictsa u npumeHenue. CepHas KUCIIOTa U €€ COJIU, UX IPUMEHEHUE B
HapoIHOM Xo3sicTBe. [Ipon3BoACTBO CEpPHOM KUCIOTHI.

A3oT.

CrpoeHue aToMa U MOJEKYJIbl, CBOMCTBA MPOCTOrO BeIeCTBAa. AMMMAK, CTPOCHHME, CBOMCTBA,
nosyyeHue u npumeHenue. Conu amMMoHMs, UX cBoiicTBa U npumeHeHue. Okcunbl azota (I11) u
(V).

A30THas KHMCII0Ta, €€ CBOMCTBa U puMeHeHue. Hutparsl 1 HUTPUTBIL, TpoOJIeMa UX COAEpKaHUS
B CEJIbCKOXO035IICTBEHHON NPOAYKIIMU. A30THbIE y10OpEHUS.

Docdhop.

Crpoenue aroma, aulOTpONMs, CBOWCTBa Oenoro u kpacHoro ¢ocdopa, uX NpUMEHEHHE.
OcHoBuble coeauHeHus: okcua ¢ocdopa (V) u oprodochopras kuciora, ¢ocdarsl.
®docdopHbie y1oOpeHus.

VYraepon.

Crpoenue aroma, ajsIoTponus, cBoicTBa Moaudukanuii, npumenenue. Oxcunsl yriuepoaa (1) n
(IV), ux cBoiictBa u npumeHenue. KapOoHaTbl: KaJIbLIUT, COAQ, MOTAIl, X 3HAYEHUE B NIPUPOE
Y JKU3HU 4YeJI0BeKa.

KpemHnii.

CrpoeHnue aroma, KpUCTAJUIMYECKHH KpeMHUH, ero cBoicTtBa U nmpumeHeHue. OKCUA KpeMHUsS
(IV), ero npupoansie pasHOBUAHOCTH. CUIIMKAThl. 3HAUEHUE COCAMHEHUM KPEMHHUS B KUBOH U
HEeXUBOM npupoje. [ToHaTue o cuaMKaTHON MPOMBIIIIEHHOCTH.

JeMoHcTpanuu.

OOpa3ipl rajJoreHoB — TPOCTHIX BellecTB. B3anMmoneiicTBue rajloreHOB € HAaTpUeM, C
anoMuHueM. BoiTecHeHMe xJ10poM Opoma WM MOJAa U3 pacTBOPOB MX coiiel. BzanmonelictBue
CEpbI ¢ METAJIJIaMH, BOJIOPOAOM U KHCIOpOAOM. B3aumoaeincTBue KOHIIEHTPUPOBAHHOM a30THON
KHUCIIOTHI ¢ Menpto. Ilornomnienre yrieM pacTBOPEHHBIX BELIECTB WM ra3zoB. BoccTaHoBieHue
Menu u3 ee okcuaa yrieM. O0pasibl IPUPOIHBIX COETUHEHUH XII0pa, cepsl, hocdopa, yriepoaa,
kpeMHusi. OOpa3iibl BAXKHEUIINX JI1 HAPOJHOTO XO3SMCTBA Cynb(aToOB, HUTPATOB, KAPOOHATOB,
docartos. OOpasibl cTEeK1a, KEpAaMHUKH, IEMEHTA.

JlaGopaTopHbI€ OTBITHI.

20. ITonyuyenue u pacnozHaBanue Bogopoja. 21.McciaenoBanue noBepXHOCTH HATSKEHUS BOJIBI.
22.PacTBOpeHHE TepMaHTaHaTa Kalusg WJIA METHOro Kymopoca B Bone. 23. T'mapararus
o0e3BoxkeHHOTO cyibdara meau (II). 24.M3rorosnenue rurncoBoro ornevarka.25.O3HakoMiIeHue
C KoJUTeKIMed OBITOBBIX (GUIBTPOB.26. O3HAKOMJIEHHE C COCTAaBOM MHUHEPaJIbHOW BOJIBI. 27.
KauecTtBeHHast peakuus Ha rajgoreHua-uoHsl. 28. [lonydyeHne u pacnosHaBaHue Kuciopoza. 29.
['openue cepsl Ha Bo3nyxe u B kucinopoze. 30.CBoiicTBa pa3baBieHHON cepHON KHUCIOTHI. 31.
N3yuenue cBoiicTB ammuaka. 32. PacriosHaBanue coneit ammonus. 33. CBoiicTBa pa3zbaBieHHOM
a30THOM KHUCHOTHL. 34. B3auMopaeicTBME KOHUEHTPUPOBAHHOW a30THOM KHCIIOTHI C MENBIO.
35.T'openue docdopa Ha Bo3ayxe u B kuciopoje.36.PacnoznaBanne ¢ocdaron.37. ['openue
yrasa B kucaopoze. 38. IlomydyeHne yroiapHOM KUCIOTHI M M3ydeHHe ee CBOMCTB. 39. Ilepexon
KapOOHATOB B I'MJIPOKapOOHATHI.

40. Paznoxenue ruapokapoonara Harpus. 41.IlonydeHrne KpeMHHEBON KUCIIOTHI U U3ydYeHHE €&
CBOMCTB.

1. Pemenue skcnepuMeHTalbHBIX 3amad 1no Teme «lloarpymma ranoreHoB», «lloarpymnma
KHCIIOpOJIay.

2. Pemenue skcriepuMeHTaNbHBIX 3a7a4 1o TeMe«lloarpymnmna azotay, «[loarpymnmna yriaepoaar.
3. Tlomyuenue, coOupaHue M paclo3HaBaHHWE Ta30B (HA NpUMepe KHUCIOpOJa, aMMHaKa,
YIJIEKUCIIOTO Tra3a).

XuMus M OKpyXKamoLas cpeaa

O000meHne 3HAHUI 10 XMMHUHM 32 KYPC OCHOBHOM IIKOJIbI.
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IHoaroroBka k rocyaapcrBeHHoi uroropoi arrecrauuu (I'MA)

Ilepnonnueckuit 3akoH U lleprnoanueckas cucrema xumudeckux emeHTos 1. M. Menneneesa.
@dusnueckuil CMBICI TMOPSJKOBOIO HOMEpa »JJIEMEHTa, HOMEpPOB MEpHoAa M TPYIIIbL.
3aKOHOMEPHOCTH M3MEHEHUsI CBOWCTB 3JIEMEHTOB M UX COECJUHEHMM B NEpHOJaxX M IPyNIax B
CBETE IPEJCTABICHUNA O CTPOCHUU aTOMOB JIEMEHTOB.

3HaueHUe MEPUOJNYECKOr0 3aKOHA. BHIbl XUMHYECKMX CBA3€M M THUIBl KPUCTALIMYECKHUX
pewieTok. B3auMocBs3p cTpoeHus U cBoicTB BemecTB. Kiaccudukanus XMMUUYECKUX peakIui
110 PA3JIMYHBIM MTPU3HAKAM (YUCIIO U COCTAB pEarupyronmx 1 00pa3yonIXxcs BEIECTB; HATUINE
rpaHunbl  pasgena  (as; TemmoBod 3(QexT; H3MEeHeHHe CcTeneHed OKUCICHUS aTOMOB;
MCIIOJIb30BAaHUE KaTallM3aTopa; HalpaBieHUE NMpoTekaHus). CKOPOCTh XMMUYECKUX PEAKLUA U
(bakTopsl, Biausromue Ha Hee. OOpaTMMOCTh XHMHYECKHUX PEAKLUH M CIIOCOOBI CMEIIEHUs
XUMHYECKOI'O PABHOBECHS.

[IpocTtblie M croxHbIE BellecTBa. MeTaulbl M HEMeTaluibl. ['eHeTHueckue psabsl MeTalia,
HeMeTaula M IepexogHoro Meramwia. OKcuabl W THAPOKCHABI (OCHOBAaHMSI, KHCIIOTHI,
amQoTepHble THIPOKCUABI), cou. MX cocTaB, kilaccudukanus u od1ue XuMUYECKIe CBOCTBA B
CBETE TEOPUHU EKTPOIUTUYECKON JTUCCOLUALIUH.

HNTOI'O B 9 KITACCE 66 HACOB

III. TEMATUYECKOE INTAHUPOBAHUE

HanmenoBanue pazaena, TeMsl Bcero

No 4acoB
n/m

8 kiace
1 BBenenue
2 [TepBoHavYaIbHBIE XUMUYECKUE TTOHSATHUS
3 ATOMBI XUMHUYECKHUX 3JIEMEHTOB. 9
4 | IIpocTslie BeliecTBa 7
5 CoennHeHne XUMHUYECKUX DJIEMEHTOB 14
6 N3menenus, mpoucxosiue ¢ BeecTBaMu 11
7 PactBopenue. PactBopsl. CBOMCTBA pacTBOPOB AJIEKTPOIUTOB 17

Hroro 68 uac

9 kJ1acc
1 IToBrOpenne. XUMHUYECKUE PEAKLIUU 5)
2 | XuMHuecKue peakify B pacTBOpax 10
3 | Hemeramibl u X COeAMHEHUS 25
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MeTaniel 1 UX COEAUHEHUA 17

XuMHs U OKpYyXKarolas cpesa 2

O06001IeHre 3HAHMH 110 XMMHUU 32 KYPC OCHOBHOM IITKOJIBI. 7

IToaroroBka k rocymapcTBeHHON nuToroBoi arrectaruu (I'MA

Hroro: 66 uac
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