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Hosicaurensuas sanucka,

MPEAMETHON JuHUK yuebuukos O.C.I abpuensna. B MpOrpaMMy BHeCeHb! HeGO/bIINE H3MCHEHNS, YYHTLIBAS
OCOBEHHOCTH NCHXMYECKOTO passuTHA, obyuaromerocs:
~ Hapymenne puumamms:  ero HCYCTOHYHBOCTh,  CHUKEHHAN KOHUCHTPAUMS,  TIOBBILIICHHAS
OTBACKAEMOCTs. Hapyluenus BHuMaHus MOTYT CONPOBOMIATHCA: NOBBILUEHHON ABHrATEALHON M
PCYEBON AKTHBHOCTHIO.
= Hapymesus BocnpusTis BHIDAKACTCA B 3aTPYAHEHHH MOCTPOCHMS  LI@AOCTHONO obpasza. Takas
CTPYKTYPHOCTL BOCTIDHATHA ABJISETCH NPHIMHON HEAOCTATOYHOCTH, OrPAHHYEHHOCTH, 3HAHMIT 06
OKpYy>Xaromenm Mupe. Taioke cTpanaer ckopocTs BOCTIpHATHA H OPHEHTHPOBKa B NPOCTPAHCTBE,
Obyuatoumecs ¢ 3P XapAKTCPU3YIOTCH OCTAOACHHBIM 310POBHEM HM3-3a HOCTOSHHOIO NPOSBICHHS
XPUHHYCCKMX Sa00CBAHIH, NUBLANERROI YIOMISEMOCTH,
[Tporpamma COCTaBJICHA Ha OCHOBE Tpebosanmnii K pesyabTatam OCBOCHHS
O0I1 00O (PIOC 000) ¢ YHCTOM NporpaMM, BKINOYEHHBIX B e CTPYKTYDY.

PaGouas nporpamma ocrossoro obiero odpasoBanus no npeamery "Xumua" ans 8 - 9 knaccos MBOY
«COINel 1y paspeSerana 3 coeTpercToNE 08 CACAYIOUGMY HOPMBTHBNG — NPABOBWMH # TRICTDYKTRBIO
METOAHYECKHMH JOKYMCHTAMM!

¢ 3axona " 06 O6paszorauuu B Poccuiickoii @enepaunn” o1 29 nexabps 2012r Ne273-03,

* Aptopckoii nporpammsr O.C.I ‘abpuesnsgna, cooTseTCTRYIOMEAN DenepanbHoMy locynapersernomy
ofpazoRaTRILEOMY CTaunanTY NCHOBHOrD nhiern obpainpanus @ namuuenuas Muscrepemon
obpa3zosanns u Hayku Poccutickoii Geaepaun (O.C.Fabpuensn [Iporpamma kypca xumm ang 7 -9
Kiaccos odmeobpazoBaTenbHbIx yupexaenmin O.C.I'abpuensn. — M.: Hpoda, 2017r.)

* Tlonoxenns o padounx nporpammax MEOY «COILINa1 1y,

o DenepansHBIM NEpeyHeM Y4eOHUKOB, VTBEPIKICHHBIIT nprkasom Munobpuayku Poccun or 31 mapra
2014 r. Ne 253 "O6 YTBEPRACHHH (eIepaibHOro nepedns YYCOHHKOB, PEKOMEHIYEMBIX K
HCTIONL30BAHMIO NPH PEaNH3aLMKE HMEIOLIHX TOCYNapCTBCHHYIO AKKPEIHTALMIO 00pa30BaTCiLHBIX
NporpamMm HA4aILHOrO O6IIEro, OCHOBHOTO 061Iero, cpenHero obumiero odpasopanus”.

Mecro npeavera B yuedunom nIaHe: obszarensHas 9acTh.
Hpeamernas o6aacrs: CCTECTBEHHO-HAYYHBIC NIPSAMETHI,

[eau peanmzaumun nporpammer 10cTiReHNE O0Y4RIOIMMHCA PE3YIbTATOR H3y4CHHA y4yeOHOro npeamera
«XHMHA» B  COOTBETCTBMM ¢ TpeOOBAHMAMK,  YTBEPKACHHBIMH DeepatbHbiM  FOCYARPCTBEHHBIM
00pa3oBaTe/IbHBIM CTAHAAPTOM OCHOBHOIO obmero obpazosanus,

Saxavamn peasovsaann npor pasivs YIEGRUT 0 TPEAVETR HBIMIOTON:

* (opmupoBaiic nepBOHAYAIBHBIX CHCTEMATH3HPOBAHHLIX  NPEACTABACHH o© BCLICCTBAX, HX
NPEBPALICHAAX H NPAKTHYECKOM IPUMEHEHHN;

* OBJAZCHHC MOHATHHHLIM aNNapaToM U CHMBOTHYECKHM S3BIKOM XHMHH;

* OCO3HAHHE OOBLEKTHBHOM 3HAYMMOCTH OCHOB XUMMYECKON HAaYKH Kak o0lacTH COBPEMEHHOTO
CCTCCTBO3HAHMA, XHMHYCCKMX NPEBPALICHUH HEOPrAHHIECKHX W OPraHHYeCKHX BCUIECTB KAK OCHOBBI
MHOTHX SBICHHI AXHBOH H HEXMBOI NIPHPOIHI;

e yraybaenne npencrasaeuuii o MATCPHATHLHOM EAMHCTBE MApA;

¢ OBJAACHHE OCHOBAMM XMMHYECKOH TI'DaMOTHOCTH: CHOCOBHOCTEIO QHATH3HPOBATE M ODBEKTUBHO
OLCHHBATL JKUSHCHHBIC CHTYALMM, CBS3aHHLIE C XUMMel, HaBbikamMu Oe30nacHOro obpamenns c
BEHICCTBAMH, WCTIOAL3YEMBIME B [1OBCEIHEBHOM HKH3HN., VMECHHEM AHATHAUDORATE W 1o iiiismm e
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o (Qopummposanme yMCHMII VYCTAHABIMBATL CBA3M MEXIY peanbHo HabMozaeMeiMH XUMHYECKHMH
ABCHMAME # NpOUECCAMM, NPOMCXO/UIIHMA B MUKPOMHPE, OOBACHATH NPHYHHSI MHOI000pa3us
BCILCCTS, 3a8HCHMOCTE MX CBOHCTB OT COCTaBa M CTPOCHMS, 8 TAKKE 3aBHCHMOCTS IPUMEHEHHA
BEUISCTE OT MX CBOHCTB,

¢ NPHODPETSHHE ONBITA MCTIONB30BAHMA PAZTHYHBIX METOLOB H3YYeHUA BewecTs, HabmoaeHus 3a ux
NPCBPaIuCHNIME NDH NPOBCACHHH HECNOKHBIX XHMHYECKHX 3KCIEPHMEHTOB C MCHOTB30BAHHEM
naboparopsoro 06opya0BaH!s U MPHGOPOB;

o QOPMHpOSAHMC TPSACTABNCHUN O 3HAYCHMM XUMHYECKOI HAYKH B PpEIICHHH COBPEMEHHBIX
INOIOTMSCCRMX. NpODJICM, B TOM HMCIAC B MNPEHOTBPALICHHH TEXHOTEHHBIX M DKOJOTHYCCKHX
KaTecTpod
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Heuxonoro-neaaroraveckas XAPAKTEePHCTHRA JIETel ¢ 3a1epiKKOH NCHXHYECKoro pazBHTHA

Obyuaiommecs ¢ 3aTepKKOH  NCHXHYECKOro Pa3BHTHA — 9310 JCTH, MMCIOUICC HEIOCTATKH B

TICHXOJIOTHYCCKOM  DasBHTHH, MOATBEPKICHHBIC  MCHXONOrO-MeIHKO-NearorHyeckoi KOMMCCHEH W
NPENATCTBYIOUHE N0 YeHHIO 0BpazoBanus 6€3 CO3AaHNS CIIeHHATBHbIX YCIOBHIA.
Kareropus ofyuaiommxcs ¢ 3a1epKkoi NCHXHYECKORo Pa3BUTHSA — HaHDO/IEe MHOTOUHCIICHHAS CPeNH feTel ¢
OB3 n weoamopomuas no CoCTaBy rpynua wkonsHukoB. Cpeaw npuumn Bo3nukHOBeHHs 3[1P MOT'YT
(urypuposats opramnueckas wunm (yEKImOHaTBHAS HENOCTATOYHOCT HEHTPANBHOH HEepPBHOW CHCTEMbI,
KOHCTHTYUHOHAIbHbIE (AKTOPBI, XPOHHYECKME COMATHHECKHE 3aB60NCBAHMS, HEOAArONPHATHBIE YCIOBHS
BOCTIHTaHMSA, NCHXHYECKas M COlManbHas nenpusaims. [TonobHoe PasHoOOpasne 3THONOrMYECKHX (haKTOPOR
00YCIOBIHBACT 3HAYNTEIILHBIN AHATIA30H BLIDDOKCHHOCTH HAPYIICHHH — OT COCTOAHMIN, NPHOIHIKAIOIMXCH K
YPOBHIO BO3PAaCTHOH HOPMbI, JI0 COCTOSHUA, TPEOYIOUIHX OTTrPAHHYECHAS OT YMCTBEHHOW OTCTANOCTH.

Bee obyyaiommecs ¢ 3[1P wcnbiTeiBaloT B TOH WM HHO CTENCHH BBIPAKEHHBIE 3ATPYAHEHHS B
YCBOCHHH YueOHBIX NpPOrpamMM, OOYCHOBICHHBIC HENOCTATOUNBIMM MO3HABATC/ILHBIMU  CIIOCOOHOCTAMMY,
CreUHPUIECKUME  PACCTPOICTBAMH  NCHXOSOrHYECKOro Pa3BHTHA (IUKO/ILHBIX HABBIKOB, peYH M ap.),
HAPYIICHHAMM B OPTaHM3alHH IEeATEeNBHOCTH WHIH nopeienns. OGUMMH IS Beex obyvaroumxcs ¢ 3I1P
ABTATOTCH B PASHON CTCTICHY BOIPARCHEBIC MCAVCTATRY B PUPMAPAOBATINN BHIHTWA TR QryFRIDI,
3AMC/UICHHBIH  TEMNT 0O HEPABHOMEDHOE CTAHOBNCHHE [103MABATEIBHOMN ACATENBHOCTH, TPYAHOCTH
UPOH3BONILHOR caMoperyisitnn. JIOCTaTOHO HACTO y OBYHAIOUIAXCH OTMEHAIOTCS HapYUICHUA DPEYEBOH M
ME/IKOH pY4HOM MOTOPHKH, 3PHTE/NBHOrO BOCTIPHSTHSA W NPOCTPAHCTBEHHON OPHEHTUPORKH, YMCTBEHHOIN
paboTocnocobHOCTH H IMOLHOHATLHOIN cepsi,

Yporeus nouxuueckore paipurug ROCTYRAQWSrD & wmwouy peldduve ¢ AP zaeucur e TomLKo oF
XapaKTepa W CTCNCHH BHIPAKCHHOCTH NEPBHYHOTO (KK NPABHIO, GHONOTMYECKOrO N0 CBOSH npupone)
HAPYIICHHA, HO W OT KayecTBa NPEAIUECTBYIONIEro OOYYCHHS W BOCHHTAHMS (paHHero, AOMIKOALHOIO |
HAYaJIbHOI'0 IKOIBHOTO).

HAwanaszon pasnuunit B paisarau obyuaroumxes ¢ 3P gocrarouso BeaMk — ot NPaKTHYECKH
HODMATLHO DA3BHBAIONIHXCS, HCTIBITHIBAIOIINX BDEMEHHDBIE H OTHOCHTEILHO IETKO VCTDAHUMBbIE TOVIIHOCTH. 10
ODYHAIOUIMXCA C BbIPRKEHHBIMH H CAOKHBIME 110 CTPYKTYPE HApYIICHUAMM KOTHHTHBHOH W addexTusHo-
MOBCAEHYCCKOH cdep nuunocTH. OT 0byYaIOMmMXCH, CrIOCOBHBIX PH CHCUMATBHON MMOMACPKKE HA PABHBIX
00y4aThCs COBMECTHO €O 310POBBIMH CBEPCTHHKAMH, 710 OOYMAKMMXCH, HYKIAIOMMXCA NPU TTOTY4CHUN
HAYAIBHOIO 00LIETO 0OPAIOBAHKA B CHCTEMATHYCCKON H KOMILICKCHOM (’ncnxonoro-memxo-nenaroruqecxoﬁ)
KOPPEKIHOHHOT ITOMOLLH.

Pasnuvue CTPYKTYPhI HApYLICHHS HCHXMYECKOrO paseutis y ofywaronmxcs ¢ 3[P onpeneaser

HCOOXOAMMOCTE  MHOTOODPA3HS  CreUHATBHON NOVICPKKH B nojlyueHuH  o0pasoBaHus W caMmux
00pa3oBaTeabHLIX MAPUIPYTOB, COOTBETCTBYIOMIHX BO3MOKHOCTAM M noTpebHocTsam obyuaiommxcs ¢ 3[1P u
HAMPAB/ICHHBIX HA MPEOIONICHHE CYWECTRYIOUMX OrpauuyeHui s NOJYYCHHH 00pa3OBaHHs, BHI3BAHHEIX
TAKECTBIO HADYIICHHA MCHXHYECKOTO PABHTHA U HECTIOCOOHOCTEIO 00yH4arommerocs K 0CBOCHHIO 00pa30BaHuy,
CONOCTABUMOr0 M0 CPOKAM C 00PA30BAHHEM 310POBBIX CBEPCTHHKOR,
Huddepenunaums obpazosatensrbix NporpavM ocHoBHoro obwero ofpasosanns ofywaiommxcs ¢ 3I1P
AOIDKHA COOTHOCHTLCH ¢ Auddeperumanmeli 310l KaTeropu 06YYarOUIMXCE B COOTBETCTRIN C XapaKkTepoM u
CTPYKTYPOH HAapyWIeHHs NCUXHYECKOro passuTHa. 3anaua pasrpannyenus Bapuantos 3[1P u pexomenzaumu
BapuanTa 0bpasoBaTebHON NPOrpaMMsel Bozaaraetcs Ha [IMITK.

ARSTITAPROBATINGA VCHOBHAR OOPasTBATC AR WPOT PAVING OCHUBHOEG YOI O OOPasBaTiT: aiPeCoBaing
obyuarommmes ¢ 311P, kotophie XAPAKTCPH3YIOTCH YPOBHEM PasBHTHA HECKOIBKO HIDKE BO3PACTHON HODMEL,
OTCTABAHHE MOXKET MPOABIATLCA B LEIOM MM JIOKATBHO B OTACHBHBIX (BYHKUMAX (3aMenieHHbil Temn 6o
HEPaBHOMEPHOE CTAHOBJICHHE MO3HABATE/TLHOM IEATENLHOCTH),

AOOIT 00O obyuaiommxcs ¢ [P npeanosaraer obecrcueHue KOPPEKLUMOHHOH HanpasiIeHHOCTH
BCEO LOPRVORATANENONG HPOUSCOR WDR ero Acofol QPRI DPOTQNIMDOLANNLIE CPOXH OByISHuIg
NPOBCACHAC MHAMBHAYAILHBIX M [PYNNOBbIX KOPPEKUMOHHBIX 3aHsTHil, 0COBOE CTPYKTYpPHpOBaHHE
coaepanue o0yYeHHs Ha OCHOBE YCHICHNS BHUMAHMS K (GOPMUPOBAHKIO COLMATEHON KOMTICTEHIHN.
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Y obyuarommxcs ¢ 3[1P BAPHAHT 7.1 nnaHupyeMeie pe3yasTaTsi 0CBOCHHS COBIIANAIOT C pe3yiibTaTamMu

OcnosHoii 06pazosarensrolt IPOTPAMMBI.

IL1annpyemsie pesyanrarsi ocsoenns yuebuoro npeamera

Obuine npeamernsie pesyanraTs ocsoenns NPorpaMmel

JuuHoCTHEIMK peryaALTATAMM H3YYCHNS NpeaMeTa «XuMUR) ABIRIOTCH CSAYIONIHE YMEHUS:

I

OCO3HABATS CAMHCTBO M UCNOCTHOCTH OKPYKAMOIICTO MHPA, BOIMOKHOCTH €ro O3HABAEMOCTH M
OOBACHHMOCTH HE OCHOBE JOCTHKEHHI HAyKH;

2. NOCTENeHHO BHICTPAHBATH COGCTBEHHOE LUCIOCTHOE MMPOBO33PEHHE: 0CO3IHABATH NOTPeBHOCTH W
FOTOBHOCTS X CaMo00pa3oBannio, B TOM YHCIE H B PaMKax CcamMOCTOATE/IbHOH ACATEIBHOCTH BHE
LIKOhY,

3. OUEHMBATL XH3HEHHBIC CHTYALMM ¢ TOYKH 3penns 6e30nacHoro obpasa Ku3HM 1 COXPAHCHHS 300POBbSI;

4. OUCHMBATH IKOIOrHICCKHUI PHCK B3aHMOOTHOLUCHHUH YeNOBEKa 1 NPUPOHI.

. (QOpPMMPOBATE IKONOIMHYECKOE MBILIICHHE: YMEHHE OLCHWBATH CBOIO ACATEABHOCTH M TIOCTYIIKH APYIHX
OZTH C TOUKH 3PCHUS COXPAHCHHS OKPYIKAOIIEfi CPeabl - rapaHTa XKu3HN 1 Gnarononyuns moek Ha
3emae.

Meranpeamerssie peayabTars.,

Meranpeamerssie pesyasTaThl, BRIOUAIOT OCBOSHMBIE O0YHAIOUMMHUCH MEKIPEAMETHBIE NOHATHS M|
YHHBEDCRISHEE y4eOHBIC ACHCTBUS (PerysTHBHBIC, TO3HABATE IbHEIC, KOMMYHHKATHBHBIC).

Perynsrususie YV

o2

YMCHME CAMOCTORTENLHO ONMPEASIATL LCIH ODy4eHHS, CTABUTE K GopmyupoBath HOBBIE 3agaud B
vuehe W no3HABATENHHOMN ACATCNLHOCTH, PA3BUBATH MOTHBB! M WHTEPECHI CBOSH M03HABATE/ILHOMN
pesressnocTy. Ofvuaromuiics cMomer

SHATGSHPOBATL CYLICCTBYIOIIKE 1 IUIARMPOBaTS Gy ayiine 06pasoBaTenbHble Pe3yabTaTHI;
HACHETROHIMPOBATH COOCTBEHHBIE NPOGIeMs! it ONpeRenaTh raaBHyo npobnemy;

SMABITETE BepCHMM pelicHHs TpoOaemsl,  GopmymHpoBath FHITOTE3bI, NMPEABOCXMLIATL KOHEYHbIN
pesyvasTar,

CTASHTS UCTs ACATENLHOCTH HA OCHOBE ONIPEACIICHHON TIPOBIeMs! 1 CYIIECTBYIOUIMX BO3MOKHOCTEH .
Dopsyasposats yueOHbIC 3a1a4H KaK WArK NOCTIKEHMUS NOCTaB/ICHHON LEenH e TeNbHOCTH,
ODOCHOBSIBATS 1IC/ICBbIC OPHEHTHDSI 1 TPHOPHTCTH CCLUIKAMH Ha LIGHHOCTH, VKA36IBas # 060CHOBEIBAS
JOIMSECKYI0 NOCISOBATENLHOCTD HATOB,

¥ MEHEC CaMOCTOSTENBHO (UIAHHPOBATH NYTH AOCTMIKEHHS UCNEH, B TOM YHC/IE aNbTePHATHBHBIC,
OcosEans0 suibupats Haubonee HPhekTHRHBIE CHOCOOHI PEHICHHS YYEOHBIX H MO3HABATEIbHLIX 34744,
Obywasoumsiics cMoxer:

ONPEACasTs HeOOXOAMMBIC NEICTBHE(S) B COOTBETCTBHH ¢ yuebHON W mosHaBaTenbHON 3anaveil W
COCTa==TS O VPN WA BeiriUliicrims,

O0OCHOBMIBATS ¥ OCYIHECTBINThH BbiGOp Haubonee pdextusubx cnocobos pemienus yyeGHBIX W
NOSHABATEILHBIX 3a71a4;

OUPEICIASTE HAXOAUTh, B TOM YHC/IE W3 NPEINOKEHHBIX BADHAHTOB, YCIOBHS A1 BLINOAHEHHMS YyeGHO
M NO3HABATSIBHON 3a7aY4M,
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BBICTPAHBATD JKH3HCHHBIC IaHbI HA KPATKOCPOYHOE Oyayiiee (3asBisiTh LCACBbIC OPHEHTHPBI, CTABUTS
d/ICKBATHBIC MM 3a7a4H M npejularaTh JeHCTBMA, ykaswBas #  OGOCHOBBIBAA JIOFMUYECKYIO
MOC/ICAOBATE/ILHOCTS AroB ),

BRIOHDATH M3 OPCANIOKEHHBIX BAPHAHTOR 3 CAMOCTONTENLHO HCKATH CPEICTRA/PECYPCH UTA penieHmus
3824/ TOCTHXREHHUS LIS/H;

COCTABNATH M1aH PELICHHS NMPOOJIEMBI ( BBINOAHEHAS MPOSKTE, MPOBEACHHS HCCISAOBAHNA );

ONpENeNATs, NOTCHUMANBLHBLIC 3aTPYAHEHUS [IpH peIeHuH y4eOHOH # Nno3HaBaTeaLHON 3axavn M
HAXOAUTH CPEACTBA /LT HX YCTPAHEHUS,

ONHCLIBATL CBOH ONBIT. OhOPMIAS €ro WIA NEpefat APYrHM JI0ASM B BHIS TEXHOIOTHH PeLUCHHS
APaKTUYSCKHUX 3a1a4 ONpPeaeNeHHOro Kiacea;

TLYATTPOBATS 1 ROPERRTHPUSE TS CHOR) WRAWBHAYANGH YR UOPAsoBaTCABHYRY TPACKTOPHIIND.

YMEHHE COOTHOCHTb CBOK ACHCTBHS C IJIAHHPYEMbIMH PE3Y/IbTATAMH, OCYICCTRINTH KOHTPO/Ib CBOSH
ACATC/IBHOCTH B MPOLECCEe AOCTWIKEHWA pe3yiabTara, onpeaensats cnocobsl ae#cteuit B pamxax
APEVIOKEHHBIX  yenoBui 1 Tpebosanui, KOPpeKTHPOBATh CBOM JeiiCTBMS B COOTBETCTBMH ¢
H3MeHstowmenca cutyauned. O0yyarommiics cMOKET:

OnpeacaaTh COBMECTHO C MEAAaroroM M CBEPCTHHKAMM KPHUTCPHMHM IUIRHUPYEMBIX PE3YIbTATOB M
KPUTEPHH OUCHKH CBOeH yueOHOH AeaTeNbHOCTH,

CHCTEMATH3UPOBATH (B TOM uHCe BbIOHPATL PHOPHTETHBIC) KPUTEPHH MLIAHMPYEMBIX PE3YAbTATOB H
OLICHKH CBOCH NCATENLHOCTH,

OTOHPaTh WHCTPYMEHTHI ANS OUCHWBAHMSA CBOCH NCATENBHOCTH, OCYHICCTBAATL CAMOKOHTPO/L CBOCH
JAEATENEHOCTH B paMKaX NpeANoKEHHBIX YCIoBuit 1 Tpebosanmif;

OLCHHUBATL CBOK) ACATCABHOCTh, APrYMEHTHPYS NPUUHHB! JOCTHAKCHHUA HIH OTCYTCTBHA ILIAHHPYEMOIO
pe3yibTara;

HAXOAMTh AOCTATOMHBIC CPCACTBA /A8 BLIMOJHCHHA yIeOHBIX JCHCTBHA B M3MEHNIOWICHCS CHTYALMM
VYRR T OTOY TOTBITH TIGRVIYCMOTO 3y ieTaTa,

paboTas no CBOEMY IUlaHy, BHOCHTb KOPPEKTHBBI B TEKYUIYIO ACATCABHOCTH HA OCHOBE AHANM3A
MIMCHCHHH CHTYALMH IS OYYEHHA 3a1aHHPOBAHHBIX XapPaKTePUCTHK NPOAVKTA/pesyibTaTa;
YCTaHABIMBATL CBA3L MCHAY NOJAYYUCHHBIMH XapaKTCPHCTHKAMHM TNPOAVKTA W XapakTepHCTHKAMM
npoliecca ACATCBHOCTH M M0 3aBEPUICHUM AEATEABHOCTH NPEUIAraTh H3MEHEHHWE XapaKTepHCTHK
BPOUSCCR ITS NONYUCRIS YN UNSRILLY, X2RATSPRCTIY, BROIYITR,

CBEPATH CBOM ACHCTBHS C LEBIO H, PH HEOOXOAMMOCTH, HCTIPABJIATH OLIMOKH CAMOCTOSTENBHO.

YMeHHe OLEHHBATL NPaBHJILHOCTH BBIMOMHECHWS Yy4eOHON 3azaun, coGCTBEHHBIE BOIMOKHOCTH ce
peienus, Obyyaronmiics CMOKeT:

ONPEACAATE KPUTCPHH NPaBHILHOCTH (KOPPEKTHOCTH) BBINOAHEH!S V4eOHOIM 3ana4n;

aHAIM3MPOBATh U 0DOCHOBLIBATH NPHMEHEHHE COOTBETCTBYIOMIETO HHCTPYMSHTAPHS AJA BHITOIHCHUS
yuebHoM 3a1auu;

cBODOAHO 10.1b30BATLCSA BHIPA0OTAHHBIMM KPHTEPUAMH OLCHKM M CAMOOUSHKH, HCXONS W3 HETH H
HMEIOIMXCH CPEACTB, pasinyas pe3yibTaT i cnocolsl aelicTuii;

OUCHHBATh MPOAYKT CBOCH ACATCHBHOCTH M0 3aNaHHBIM H/WIM CAMOCTOSTENBHO ONPEACICHHBIM
KPHTEPHAM B COOTBETCTBHH € LB OCSTEIBHOCTH,

000CHOBBIBATL JOCTIDKMMOCTD Le/H BHIOPAHHBIM CTIOCOBOM Ha OCHOBE OUEHKM CBOMX BHYTPEHHHX
PECYPCOB ¥ JOCTYIHBIX BHCLIHMX PECYPCOB,

(UKCHPOBATH U GHATH3NPOBATE IHHAMUKY COOCTBEHHBIX 00Pa30BATEIbHbIX PE3YAbTATOB.

Branenne 0CHOBaMH CAMOKOHTPOJIS, CAMOOLICHKH, NPHHATHA PEIICHHA H OCYWECTBICHAA OCOIHAHHOIO
Bbibopa B yueOHOI 1 nosHaBaTesHON. OOyyamMics CMOKET:

Habmonats W aHanM3MpoBath coberBeHHyl0 yueOHYIO M MOIHABATEABHYIO JSATENBHOCTD H
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COOTHOCHTH PEAbHBIC M ILIAHUPYEMBIE PE3YILTATHI HHAHBHAYaIbHOH 00PA30BATEILHOM ACATENBHOCTH
H JIC1aTh BLIBOABI,

MPUHAMATS pelcHre B yuebHol CHTyaumu 1 HeCT™H 3a Hero OTBETCTBEHHOCTS,

CaMOCTOSATE/ILHO ONPEACIIATH NPHYHHBI CBOSTO YCIIEXa MK HEYCHeXa M HaxOUMTh CrOCOOL! BLIXOAA M3
CHTYAIINH HeyCnexa;

PCTPOCTICKTHBHO ONPCAC:IATH, KaKMe ACHCTBUA N0 PELICHHIO YUCOHO! 3a/1a%M WM NapaMerpsl HTux
ACHCTBMMA NPHBENN K NOAYYESHHIO MMEIONIErOCs MPOAYKTA Y4eOHOM nesTenbHOCTH:

ACMOHCTPHPOBATL NPHEMBI PErY/ISUHY NCHXO(H3HONMOrHICCKHX/ IMOUMOHATEHALX cocrosumii ans
MOCTIREHHA  HDPEKTa  YCIOKOCHHS  (yCTpaHeHus IMOLHOHAIBHOR  HANPSKEHHOCTH), ddexTa
BOCCTanoBnchns  (ocnabnennus npossicHuii  yromuenus), sdpdexta axTHBMIAUMM  (NOBBILCHHUA
TICHAOY SPOMA MR POUR THBAOCTH),

Ho3nasareasunie VV]]

6.

YMEHHE ONpeie/siTh NOHATHS, CO3NABATH 06obinenns, yeranasimsars AHATOTHH, KIACCH(HUMPOBATS,
CAMOCTOATELHO BBIOHPATL OCHOBAHWS W KPHTEPHH 118 KIaCCHMHKALMH, YCTAHABIHBATL TIPHIHHHO-
CACACTBCHHBIC ~CBA3M, CTPOMTH JIOPHYECKOE  PACCYHICHHE, YMO3AKTIOYEHHE  (MHAYKTHBHOE,
ACAYKTHBHOE, 10 AHANIOTHU) K AenaTh BbIBOBL Obyuaroumiics cmoxker:

noAGHMPaTs CI0BA, COMONYHHEHHBIE KIIHOYCBOMY CHIOBY, ONIPEACIISIOUINE ero NPHIHAKK H CROHCTBA!
BEICTPAMBATS JIOTHYECKYIO LEMOUKY, COCTOSMIYIO H3 KITIOHEROr0 CI0BA H CONOTUHHEHHEIX €My CJI0B;
BBIAC/ATS OOLUMA [IPU3HAK ABYX HITH HECKOMBKHX IPEAMETOB HIIH ABJICHUH H OOBSCHATB MX CXOACTBO;
OOBEAMHATE NPEIMETHI U  ABTCHHS B FPYNNbl  TIO  ONpENeNeHHbIM TNPH3HAKAM, CPaBHHBATH,
KaaccHduumposats 1 0606waTs GakTs! U sBACHUS:

BbIACAATE RBACHHC W3 ODIICTO PSaa APYrUX sSBICHMIL:

ONPEALISTH O0CTORTENILCTBA, KOTOPHIC NPEAICCTBOBAMN BO3HHKHOBEHHIO CBA3H MEXIY ABJCHMAMA, W3
FTIX COCTORTCADCTD  BHXCIIATD UNPEACHRRINS, CTIONO0RDIC Tnite TIMHNOR  TERHONS HECCIA,
BBIABAATS [IDHYHHbI H CICACTBUSA ABICHHIA

CTPOHTE PACCyKACHHE OT ODIMX 3aKOHOMEPHOCTEH K YACTHBIM HBACHHAM M OT YACTHBIX SBACHUH K
OBUIMM 32KOHOMEPHOCTAM,

CTPOHTS DacCyKICHHE HA OCHOBE CPABHEHWS NPEIMETOB W ABACHUH, BRUICASA OPH 3TOM O6uMe
IIE2K28,

H3Aarats NOayHEHHYI0 HHPOPMALHMIO, HHTEPTIPETUPYS €€ B KOHTEKCTe peiaeMoi sanaun;
CAMOCTORTEIBHO YKA3BIBATE HA MHGOPMAILIO, HYKAAIOIYIOCH B MPOBEPKE, NMPEANAraTh ¥ IPHMEHATD
Crocob npoBepky A0CTOBEPHOCTH HH(opmarlmy;

BEPOAIH3IOBATH IMOIMOHATLHOE BIIEYATIICHUE, OKAZAHHOE HA HEr0 HCTOYHHKOM,

OOBSCHATE SRICHWS, TDOLECCH, CBA3H W OTHOWICHHS. BBISBITAEMbBIE B XO/AE NOIHABATETLHONH W
HCCIICA0BATE/IRCKOA NICATENBHOCTH (MPUBOAMTL OOBACHEHME C MIMEHEHHEM dopmer npencrasiaenns;
O0BACHATS, ACTANMINPYS UK 06061an; OOBICHSTS ¢ 3aJAHHOH TOYKH 3PEHHA);

BbISB/ATE M Ha3hiBaTh NPUYHHLI COOBITHS, SBACHHA, B TOM YMCIIE BOIMOXKHLIE / Hanbosee BeposTHLIC
NPHYHHBI, BOSMOKHBIC MOCACACTBHA 3AMAHHON TIPHIMHBI, CAMOCTOSTENLHO OCYMICCTBSA NPHIHHHO-
C/ACACTBEHHBIN aHAINH3;

ACAaTh BBIBOX HA OCHOBE KPHTHYECKOrO aHATH3A PA3HBIX TOYEK 3PEHHSA, TOATBEPKAATH BbIBOI
COBCTBEHHON aprymMeHTaiell WM CaMOCTOSTEILHO NOMYYEHHBIMH JaHHBIMH,

YMEHHE co31aBath, PUMEHATH W IIPEOOPA3OBBIBATH IHAKH 1 CHMBOJIbI, MOIENIH H CXSMBI 15 PeHISHHS
VUeOHBIX H NO3HABATEILHAIX 3a/1aY. Obyuarommiics cmoxer:;

0D03HAYMATL CHMBOJIOM H 3HAKOM NPSAMET W/HH AB/ICHHUE,

OMPEACIATL JOrHYSCKWE CBASM MEXKIY TPEIMETAMM WHAM SBICHUAMH. O00O3HAYATH JIaHHbIE
JIOTHYECKHE CBA3H C MOMOLIBIO 3HAKOB B CXEME:

CO371aBaTh aOCTPaKTHBIH WK peambHbiit 00pa3 npeaMeTa Wunm SBneHHs:

SASBRAR At A - ALl o
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* Co3nasath BepOaTbHbBIC, BEINECTBEHHBIC W HHPOPMALIMONHbIC MOXCIH C BBIICIICHHEM CYLLICCTBEHHBIX
XAPAKTEPHCTUK 00BEKTA ANtS ONpeieichna criocoba PEUICHHA 38124 B COOTBETCTRHH ¢ CHTyaume;

* TNPEOdPA3OBLIBATE MONEH C LIEITHIO BBUIBJICHHS OGLIMX 3aKOHOB, OTPEASAIOMIHX AQHHYIO IPCAMETHYO
obmacts,

¢ TNICPEBOAMTL CIOXKHYIO 110 COCTaBy (MHOTOACTIEKTHYIO) HHpOpMALHIO M3 rpadudeckoro  wn
(hopmanm30BaHHOTO | CHMBONBHOTO ) IPE/ICTAB/ICHHA B TEKCTOBOE, U H20DOpOT;

* CTPOWTL CXeMy, aNrOPHTM AeHCTBHS, HCTIPABAATE WJTH BOCCTAHAB/IMBATL HEH3BECTHBIMN paHee anropuTs
Ha OCHOBE HMEIONIErocs 3HaHus 00 ofbekTe, K KOTOPOMY NPHMEHSCTCR ANropuTM;

* CTPOHTL 0KA3ATENLCTBO. NPAMOE, KOCBEHHOE, OT NPOTHBHOrO;

*  aHaIM3IMpoBaTL/ PeUICKCHPOBATH ONBIT paspaboTku U peanuzaimu Y4eBHOro npoekTa, MCCaeAOBAHYS
{TEUPCIMECROTO, IMIMPHICROTY) il SCHYBE TPEATOARCTHNOY TPOUNACHAVIE CHTYATIAN, TOC TABACHIOR
UEITH H/MIIH 38/1aHHbIX KPHTEPHER OLEHKY NpoAyKTa/pe3ysTaTa.

8. Cwmbiciosoe yrenue. O6yuatommuiics cmoxer:

* BexezuTs 2 rexeve tpelfyenyie mudopmauie {2 coorseroToun ¢ wengMn copel o TERLIOCTI);
¢ OPHEHTHDOBATECH B COACPAHHMM TEKCTA, MOHMMATH UC/IOCTHBIH CMBICA TEKCTa, CTPYKTYPHPOBATH

* YCTanaBaMBaTh B3AMMOCBA3H ONHCAHHLIX B TEKCTE COOBITHIA, sBACHMI, NPOLECCOB:

*  PC3IOMHDOBATH IIABHYIO HACKO TEKCTA:

*  peOBPAORKIRATE  TekeT. CMEDEROTAY  £10 B IDVIVIO  MONATRHOCTE. HHTEDIDETHDORATH  TEKCT
(XynoxkecTsennsIi 1 HCXYNOKECTBEHHBIN ~ yueGHbIl, HaYIHO-TIONY IAPHBIA, HHPOPMAMOHHDIH, TekeT
non-fiction);

* KPHTHHCCKH OLCHMBATH COAEPKAHUE H popmy Tekcra.

9. DOpMUPOBAHHE U PA3BHTHE IKONOTHIECKOD MPILIVICHISA, YMEHHE NPHMEHATS €ro 8 NO3HABATE/BHOV,
KOMMYHHKATHBHOM, COUMA/ILHOM npakTike u NpOeCCHONATLHOR  OpHeHTaLM. Obyuatoumiics
CMOXeET;

¢ ONpeACTITh CBOC OTHOWICHHE K NPHPOAHOI cpene;

® AHATM3NPOBATH BIMSHME IKOJOTHYCCKHX (akropos na cpeay o0uTanus KuBbix OpPrafHu3MoOB,

¢ TPOBOAMTH NPHYHHHBIA U BEPOATHOCTHHIN AHAIH3 IKOJOIHYECKMX CHTYAIHHN;

* [POrHO3UPOBAaTb U3MCHEHHMS CHTYALAH TIpH CMeHe aeiicTsis oaHoro Baxrtopa Ha aekicTeue APYToro
(axropa;

* PAChpPOCTPAHATL HKONOIMYECKHE 3HAHMA U Y4acTBOBATL B MPAKTHYECKHX ACAAX 110  3aumTe
OKpYXAIOLEH cpeist;

*  CHIPARATE TBOC UTHUICHINE R TIPWPOAS epes PRICYITRN, COTHITCHYN, ORI, TR TRBIC PasoTei.

10. PassuTie MOTHBALIMN K OBANCHMIO Ky/IbTYpOH aKTUBHOTO HCTIONB30BAHHUS CJIOBapel U IPYTHX NOUCKOBBIX
CHCTEM.

Obyuawoumiics cmoxer:
*  ONpeneInTh HEOOXOMMMBIC KIHOYCBBIC IOHCKOBLIC CJI0Ba ¥ 3apOCH;
* OCYLECTRIIATH B3AMMOACHCTRIE ¢ 3/IEKTPOHHAIMI TOHCKORLIMH CHCTEMAMM, CTOBAPAMH;
* (opmuposars MHOMCCTBCHHYIO  BBIOODKY M3 TMOHCKOBEIX  HCTOMHHKOB AN ODBEKTHBM3ALMH
PE3YJILTATOB MOKCKA;

* COOTHOCUTH NOJTY4CHHBIC PE3YABTATHI NOMCKA CO CBOCH ACATENHHOCTBIO.

Kommynuxkarnsunie yYvi
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Il. Ymenne oprauusossisats yueGHoe COTPYAHHHECTBO M COBMECTHYIO HEATC/ABHOCTL C yUHTeneM M

CBEPCTHHKAMK, paboTaTh MHAMBHAYAJILHO W B IPynne: HAXOAHTSH obuiee pemienne u paspewats
KOH(IMKTHI HA OCHOBE CONACOBAHMS MOMLMI 1 YHETa HHTEPECOB; POPMYAMPOBATE, APIYMEHTHPOBATE
H OTCTANBATL CBOS MHEHME

Ubyyatommics cMoker:

11.

OPCACIATH BOIMOKHBIC POJIH B COBMECTHOMN ICATE/TBHOCTH:

HI'PATH ONPEACACHHYIO POJIb B COBMECTHOM ACATEABHOCTH;,

MPHHHMATD NO3HLHIO COOCEAHMKA, NOHUMAS MO0 APYTOro, pasnuyats B ero peun: MHEHHE (TouKy
IPCHHA), A0KA3ATEILCTBO (RPryMEHTSI ), (PaKTHI; THNIOTE3bI, AKCHOMBI, TCOPHH,

ONPEACiATs CBOM NCHCTBMS W nelicTus M@pTHEPa, KOTOPBIE CNOCOGCTBOBAIM WM MPEMATCTROBAH
NPOAYKTHBHOH KOMMYHHKAILHH,

CTPOHTS NO3UTHBHBIC OTHOLICHMS B poLecce yyeOHol 1 MOZHABATENLHOR NCATETBHOCTH,

KOPPEKTHO H apryMEHTHPOBAHHO OTCTAHBATE CBOIO TOYKY 3DCHUSA, B AMCKYCCHH YMETb BbUIBHIaTh
KOHTPAapryMeHTsl, nepedpasnpoBaTs CBOK MbIC/b (BAALCHHE MCXAHHIMOM IKBUBUTCHTHLIX 3aMCH );
KPHTHHECKH OTHOCHTECS! K COOCTBEHHOMY MHEHMIO, C HOCTOMHCTEOM IPU3HABATH OLUIMOOYHOCTD CBOSIO
MHEHHS (€CIM OHO TAKOBO) # KOPPEKTHPOBATE €r0;

lIpeaiarats albTEPHATUBHOS PELICHHE B KOH(IHKTHOM CHTYaLHH,

BRUICSATH ODIHYI0 TOUKY IPSHUS B JIHCKYCCHM,

AOIOBAaPHBATECH O MPABWIAX M BONPOCAX st 00CYKACHAA B COOTBETCTBHH C MOCTABICHHOI nepei

TPATETON SaR&5CH,

Oprasu30BLIBaTL yueOHOE B3auMOACHCTBHE B rpynne (onpexesiars odLMe Ue/H, PacipeiessTs pOJH,
AOTOBAPHBATELCS APYT ¢ APYTOM H T. 1.):

YCTPaHSATE B paMKax AHAN0ra Pa3pbIBkI B KOMMYHHKALINH, obyciosiennbie
HETOHMMAHHEM/ HETPHATHEM CO CTOPOHBI COOSCEHMKA 3a/1aH, (opMBI MK CoNEpKaHNS AHaTOra.

YMeHHe 0CO3HAHHO HCTIONIB30BATH Peuchbie CPEACTBA B COOTBETCTBHM C 3a/1a%ell KOMMYHMKALMM 17N
BRIDAKCHHA CBOMX 4YYBCTB, Mbicied M notpeGHocTeli s IUIAHUPOBAHUA M Pery/suuy CBoed
ACHTCABHOCTH, BIAACHHE YCTHOH M NHCHMEHHOM DPEUBIO, MOHONOFHYECKON KOHTEKCTHOH peubio,
Obyuaioumiics cMoxer:

ONPEALIATS 33124y KOMMYHHKAUMM ¥ B COOTBETCTBUY C HEl oTOupaTth peuessie cpeacTsa;
OTOHPATH ¥ HCIO/NH30BATL PEUEBBIE CPEACTBA B MPOLCCCE KOMMYHHKALNH C APYTHMH JHOABMM (Auanor
B MTape, B MasIoN rpynne U 1, 4.);
PCACTABIATL B YCTHOH MIIH NNUCBMEHHO# opme PA3BEPHY THIH NJ18H COOCTBEHHOM ACATENBHOCTH:
cobmonats Hopmsl nyGauuHoi PCUH, DCrIaMEHT B MOHOJOTE H AUCKYCCHM B COOTBETCTRHM C
KOMM YHHKATHBHOH 3azaveit;
BbICKA3bIBATE W ODOCHOBBIBATE MHEHHE (CYXIeHHE) M 3anpaliHBaTe MHCHHE MapTHEpPA B pamkax
ANATIOra;
NPHHIMATS PELICHHE B XO/IE IHAJIOra M COrJIACOBBIBATH €ro ¢ CODECETHUKOM;
CO33aBaTh NMCHMEHHBIC ITMIIMPOBAHHBICY M  OPHIMHANBHBIE TOKOTLI C HCTIONB30BAHHEM
HEODXOAHMBIX PEYEBBIX CPE/ICTB;
HCTIONB30BATE BEPDANBHBIE CPEACTBA (CPEACTBA NOrMYECKOM CBA3W) JUIA BBIICACHHN CMBICIOBBIX
GI0KOB CBOEIO BRICTYILICHHUS;
HCTIO/Ib30BATH  HEBCPOANBHBIC CPEACTBA MAM HATISAHBIE MaTepHANBI, NOArOTOBACHHBIC/OTOOPaHHBIC
MO PYKOBOACTBOM YUHTENA,

NATH VHCHOTHBIR BHIBUL U HOCTWACHITH e ROV TR ACHOCICACTBETRAY TIOCIS SEBCPRmCHA
KOMMYHHUKAaTHBHOIO KOHTaKkTa # 000CHOBBIBATH €10,

PopMUpOBaHHE W  PaIBUTHE KOMIETSHTHOCTH B  0BIacTH HCHIOAB30BaHUs  MHAOPMALHOHHO-
KOMMYHUKALIHOHHBIX TeXHO/IOrHH (nanee — UKT). O6yuatommtics cmoxer:
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e  UE/JCHANPABICHHO MCKATh W UCMOAL30BATE HHOOPMAIMOHHBIC PECYPCHI, HEOOXOAMMBIC A PCLUCHHS
yueOHBIX M NPAKTHYECKUX 3a/1a4 ¢ nomouisio cpejcts UKT;

o BLOMpaTL, CTPOUTL M HCNOJB30BATH ANEKBATHYI0 HHOOPMALMOHHYIO MOAEHb Ul MEPEAauH CBOMX
MBICCH CPEACTBAMU CCTECTBEHHBIX M  (OPMATBLHBIX H3BIKOB B COOTBETCTBMM C  YCIOBHAMH
KOMMYHUKALIHH,

o BBUICNATH HHPOPMALMOHHBIN ACNEKT 3a/1a44, ONEPUPOBATH NAHHRIMH, HCNOIL3OBATL MOJIENL PEIICHUS
3a/1a4K;

¢ HCMOJML3IOBATH KOMITHIOTEPHBIC TEXHOJMOIHH (BKTIONAs BHIOOP afeKBATHBIX 3a4a4C HHCTPYMCHTANBHBIX
MPOrpaMMHO-anNTapaTHbiX  CPEACTB W CEPBUCOB) I8  peleHHs  HHPOPMAUMOHHBIX H
KOMMYHHMKAUMOHHBIX YueOHBIX 3ana4, B TOM HHMC/IE: BLIYHCICHWE, HAMMCAHHE MHCEM, COYMHEHMH,
AVKIGAUS, POPEpaTos, COSKATME PSICHTammT W Ap.,

¢  HCMOIb30BaTh HH(MOPMALIHIO ¢ YHCTOM ITHUSCKHX H MPABOBBLIX HOPM,

e co3aasath MHOOPMALMOHHLIC pPECYPChl PA3HONO THNA M VIR pasHeiX ayauropuit, cobionars
HH(POPMAITMOHHYIO THTHEeRY 1 npaBuia HHPOPMaLIHOHHON §e30MacHOCTH.

Hrenupyemiie BReIMOTRAIC POVALTRTLL WY ICUU BPLIMETR.
BLInyCKHHK HAYHHTCH:
*ONHUCHIBATH CBOMCTBA TBEPABIX, KHAKHX, Ia3000pasHbIX BELUCCTB, BHIICIAN X CYIICCTBCHHbLIC IPU3HAKH,

* XapakTepU30BaTh BEIIECTBA 110 COCTABY, CTPOSHUIO M CBOMCTBAM, YCTAHABIHBATL MPHIHHHO-C/IC/ICTBEHHBIC
CESA3HM MSIKAY AAHHBIMI XaPAKTEPHCTHKAMH BEIIECTBA,

* PaCKpbiBaTh CMBIC] OCHOBHBIX XHMHYECKHX NOHATHUI «aTOMY», «MONACKYIQ», «XHMWYECKHH JIEMEHTH,
«IPOCTOE BEUIECTBON, «CHOMHOE BEIICCTBOY, «BANEHTHOCTDY, HCTTONB3YA 3HAKOBYVIO CHCTEMY XHMHH,

* y300pakaTh COCTAB MPOCTEMIINX BEUICCTB ¢ TMOMOLIBIO XMMMUECKHX (GOPMYI M CYUIHOCTH XWMHYECKHX
peaKMi ¢ TOMOLIBIO XHMHHECKMX YPaBHEHHI,

¢ BBIYHCIATE OTHOCHTC/IBHYI0 MOJICKVIAPHYI) H MOJNAPHYH MacChli BEUIECTB, @ TAKKE MACCOBYH 10710
AMMIICCORUT U SAUMCHTA B COTAWRTRPIA 2008 U WA n'pa‘yc'mm'nwﬁ AT,

* CPaBHHMBATE MO COCTABY OKCHIbI, OCHOBAHNA, KHCIIOTBI, COJIN;
. KﬂaCCHCbHLLHpOBaTb OKCHIbI M OCHOBAHKA MO CBOMCTBAM, KHCJIOTHI ¥ COMTH 10 COCTABY,

* ONHCHLIBATL COCTAB, CBOMCTBA M 3HAYCHHE (B NPHPOIAC U MPAKTHYSCKON ACSTCIBHOCTH YEI0BEKA) MPOCTHIX
BEIIECTB — KHCJIOPOJA ¥ BOAOPOA;

* J1aBaTh CPABHUTCIBHVIO XAPaKTCPUCTHKY XUMHYCCKHAX JICMEHTOB U BAKHEHIIMX COEAMHEHNH SCTECTBCHHbBIX
CEMEHCTB LENOMHBIX METAJUIOB U raJIOreHoB:;

* [10b308aThCA Aa060paTOpHBIM 000PYIOBAHAEM W XHMHYECKOH MOCYI0H;

* IPOBOANTL HECTOKHBIE XHUMHYECKHE ONbIThl ¥ HAOMIONCHHS 38 U3IMCHSHHAMM CBONCTB BEUIECTB B npolecce
MX NpespanieHuii. co0moaaTs Npasnia TEXHUKH 0e30MacHOCTH NPY NPOBEACHHH HAONIOACHUI H OIBITOB,

* Pa3THYaTh IKCISPUMEHTANBHO KHCIIOTHI M MENOUN, MOB3YACE HHIMKATOPAMMU, 0CO3HABATh HEOOXOIHMOCT
cobmozierns Mep 6e30nacHOCTH NPH 0OPALICHAH C KHCIOTAMK M LICIOHMAMH.



Hpunoxenue k OOTT 000
MBOY «COIII Ne 11»

KAACCHPHIMPOBATD XHMHUECKHE MIEMEHTB Ha METQ/LIBI, HEMETAJUIBI, 3NCMCHTHI, OKCHIbLI W PHAPOKCHIBI
KOTOPKIX aMOTEpHSI, 1 HHCPTHBIC 3JIEMEHTHI (rassl) 115 OCO3HAHMA BAXKHOCTH YIOPSAAOYCHHOCTH HAYYHBIX
3HAHWH,

* PACKPLIBaTh CMBICT NEPHOANYECKOTO 3akoHa |, . Mennesneesa;

* OHHCHIBATE M XAPaKTEPU30BATh TAOAMUHYIO (DOPMY NEPHOAMECKON CHCTEMBI XHMHYCCKHX HIEMCHTOB,

* XapakTepH30BaTh COCTAB ATOMHBLIX $Jep W pacOpefeNcHHe uHcHia IEKTPOHOB MO IMCKTPOHHLIM CIOAM
ATOMOB XHMHUCCKHX JICMEHTOB MA/TBIX [IEPHOOB NEPHOTHYECKON CHCTEMBL. 8 TAKKE KalTHA ¥ KaIbLIHA,

¢ pasiHuaTh BB XHUMHYECKOH CBA3H: MOHHYIO, KOBAJCHTHYIO NOTAPHYIO, KOBAJICHTHYIO HENOJBIPHYIO M
METATUTHYLCKVIO,

* H300pakaTh ANEKTPOHHO-HOHHBIE (opmy Bl BEIIECTB, 06PA3OBAHHBIX XHMHYECKMMHE CBA3AMU pasHoOro BUA;

* BBIABJATL 3aBHCHMOCTL CBOMCTB BELISCTB OT CTPOCHAA UX KPHUCTANTHYECKUX PCLISTOK: MOHHBIX, ATOMHBIX,
MONICKYAAPHBIX, METATHYECKUX

* XapAKTCPHIOBATL XMMHYECKHE IJICMCHTHI M WX COCAWHEHMS HA OCHOBE MONOKEHHA IICMEHTOB B
PEPUOTHUECKOR CHOTEME M nenBeEHOCTEl CTROSHIES WY 3TOMOR’

* ONUCHIBATE OCHOBHBIC ITansl OTKPBITHA [ M. Meunencenbim NCPHOAMYECKOTO 33aKOHa M TICPHOIKHYECKOH
CHCTEMB! XHMHYECKHX IICMEHTOB, XH3Hb H MHOT000pasHyio HaYHHYIO ICATENBHOCT YUEHOTO:

* XapakTepU3oBaTh HAYYHOC W MMPOBO3I3PEHYECKOE 3HAMEHUS MEPHOTMYCCKOr0 3aKOHA M TCPHOAHYESCKOMN
CHCTEMBI XHMHYECKHX 31eMenToB JI. U. Menaeneesa:

* OCO3HABATH HAYYHBIC OTKPBITHS KAK PE3yNbTAT AMMTEABHBIX HAGMONCHHMI. OMNBITOB, HAYYHOM MOIEMHKH,
MPEOIONCHHA TPVAHOCTEH W COMHEHHMI.

OGBACHATH CYTh XHMHYECKHX MPOLECCOB H X NPHHUHMAKATBHOE OTIHYHE OT PHIHYECKHX;

* Ha3LIBaThL NPH3HAKH H YCIOBUSA NPOTEKAHHS XHMHYCCKHX PEaKLMi;

* YCTAHABIHBATH NPHHANICKHOCTh XHMHUYECKOH peakuuu K ONPENC/ICHHOMY THIlY 1O OAHOMY M3
KJACCHPHKAUMOHHBIX NPH3KaKkos: 1) no uncny 1 COCTABY HCXOAHBIX BEIECTB U IPOAYKTOB PLaKuuy (peakumn
COCAMHEHUA, PAsNOACHNA, 3aMEIICHUA U 0DMEHA), Z) N0 BBIACACHHIO MM NOMIOMEHII TerIoTh ( peaxumn
JGOTCPMHNECKHE W IHUOTCPMHYECKHE), 3) MO MIMEHCHHIO CTeNeHeH OKHMCICHHS XAMUYECKHX 3JIEMEHTOR
(peakigu OKHCIHTEIbHO-BOCCTAHOBATEBHBIE), 4) Mo obpaTumocTd mpotecca (peaxumn obpatumeie w
HeobpaTHMsIe ),

> MASHIBATS AR YOPbY, BARKRITIC Ha CRUPOC Tb APTOTCURIA PROGR 0N,

* HA3BIBATH d)az(ropm. BIMAIOUIME HA CMELICHHE XUMHYICCKOro PaBHOBECHH

COCTABIATL  YPABHEHUS JJCKTPOJHTHYECKOH AMCCONMALMM  KUCIHOT, menouel. coneli: mnonHme w
COKPRLICHHBIE HOHHBIC YDABHCHAA PEakuMii 0OMEHA, YPABHEHNN OKHCITHTENBHO-BOCCTAHORHTCILHBIX peaKmmii;

MPOTHOSHPOBATL MPOIYKTHI  XMMHYCCKUX peakumii no  (opMysam/HaIBaHHAM MCXOTHBIX BEINECTR;
OHPEACIATE HCXOAHBIC BELIECTBA 110 (POPMYNamM/HABAHHAM NPOLYKTOB peakumu;
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* COCTABIATL YPABHCHHA PEAKUMH, COOTBETCTBYIOUMX MOCHEI0BATENLHOCTH («uenoyKe») npespaieHuit
HEOPraHHYCCKUX BEIISCTB PATHUHBLIX KJIACCOB;

* BRISBJIATE B TIPOUECCE IKCTICPHMCHTA MPH3HAKH, CBHACTENLCTBYIONIME O MPOTEKAHNH XUMHUECKON peakuum;
* NIPHTOTOBIATL PACTBOPBI C ONPEAEC/ICHHON MACCOBOM J10JIEH PACTBOPEHHOTO BELLECTBA:
* OTIpEACIITE XapaKkTep CPEABI BOAHBIX PACTBOPOB KHCIOT M LIS/ 04N 110 HIMEHEHHIO OKPACKH WHIMKATODOR,

* IPOBOJUTE KAYCCTBEHHBIE PEAKLMH, TOATBEPKAZIONIMEG HATMYHE B BOAHBIX PacTBopax BCIICCTB OTACNLHBIX
KaTHOHOB M aHHOHOB,

ONPEACIATH NPHHALICKHOCTS HEOPTAHHYECKUX BELIECTB K OAHOMY M3 M3YNEHHBIX KIACCOB/IPYIN: METAIb H
HEMETAITBI, OKCHJIBL, OCHOBAHMS, KHCIIOTBI, COJH;

* COCTaBATH (POPMYIIbI BELUECTS 110 X HABAHMIM:
* OMPENEIATE BACHTHOCTD M CTENICHD OKUC/ICHHSA J/IEMCHTOB B BELIICCTRAX:

* COCTABIATL (POPMYJIbI HEOPTAHHYECKNX COSAMHEHHI 110 BANCHTHOCTSM H CTNCHEM OKHCICHNS MEMEHTOB, a
TAKKE 3apANAM MOHOB, YKa3aHHLIM B TabaWIe PACTBOPHMOCTH KUCIIOT, OCHOBaHMI H Coneit:

* 0OBACHATS 3AKOHOMEPHOCTH H3MEHEHNS (PHIMUECKIX 1 XAMIICCKIX CBOHCTS MPOCTBIX BEHIECTB (METALIOB M
HEMETAIIOB) U HX BBICHIMX OKCHJI0B, 0GPA30OBAHHBIX MTEMEHTAMH BTOPOTO i TPETHErD NEPHOIOB;

* Ha3bIBaTh OOLUME XWMHYECKHME CBOHCTBA, XapaKTepHsie 4 IPyNn OKCHIOB. KHCIIOTHBIX. OCHOBHBIX,
AMPRTIPULI,

* Ha3biBaTh O0WME XUMHYECKHE CROIICTBA, XapakTePHBIC JUTH KAXKA0T0 U3 KAACCOB HEOPraHHYECKHX BELICCTB:
KHC/TIOT, OCHOBAHHIH, CONIeH;

* IPHBOAWTL NPHUMEPBI peaKuuil, NOATBSPKAAMIMX XHMHYECKHC CBONCTRA HCOPraHWYCCKUX BELICCTR!
OKCHA0B, KHCAOT, OCHOBaHWH K CONSit;

* ONPEACAATE BEIICCTBO-OKMCIANTEb W BEILECTBO-BOCCTAHOBHTENb B OKHCIHTEIBHO-BOCCTAHOBHTEIbHBIX
peaKLmsX,

* COCTaBAATL OKHCHTCILHO-BOCCTAHOBHTE/IbHBIN OananC (/1 M3YYEHHbIX PEAKUMil) N0 NPEATIOKEHHBIM
CXeMaM peakimm,

* NPOBONUTL  1A0OPATOPHBIE OMBITHI, TOATBEPKMAIOUIME XHUMHYECKHE CBONCTBA OCHOBHBIX KIACCOB
HEOPraHH9IeCKUX BEIECTS;

* NPOBOAMTL TAOOPATOPHBIC ONLITHI MO MOAYYCHHIO M COBMPAHMIO ra3o0OPAIHBIX BEILECTS: BOAOPOA,
KHC/IOPOZIa, YIICKHCOr0 Ta3a, AMMHAKa; COCTABISTh YPABHEHHS COOTBETCTBYIOUMX peaKimii.

BLinyCKHUK NOAYHHT BOIMOKHOCTE HAYHHTHOS:

* 0CO3HABATL HEOOXOMMMOCTH COBMIOAEHUS NMPABHI IKONOTHIECKH DE30NACHOTO NOBEACHUA B OKPYKAIOLIEH
npHpoAHOH cpeae;

IPaMOTHO 00PAIIATECSH C BEIISCTBAMM B [TOBCETHEBHON KUIHH'
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* IOHMUMaTh CMBICT MW HEOOXOAMMOCTH COBIIOACHHS NPeANTHCaRHMI,

APeIaraeMbiX B MHCTPYKUHSX MO
HCTIOB30BAHMIO JIEKApCTS, CPeCTB ObITOBOH XumMiy 1 ap,;

* HCIOJIL30BaTSL ﬂpHO()peTCHHblC KIHOYCBALIC KOMOSTECHTHOCTH [IPH BBINOIHEHNH MCCIIE

AOBATEALCKIX NPOSKTOR
1O H3YSCHHIO CBOHCTS, CNOCOBOB NOMYYeHNHS W PACTIO3HABAHHS BELICCTB;

* Pa3BHBATL KOMMYHUKATHBHYIO KOMIETEHTHOCTS, HCTI0NIB3Y3 CPEACTBA YCTHOM ¥ THCBMEHHON KOMMYHHKALIMM
npu paboTe ¢ TekcTaMH yueOHHKA W JOMONHUTENLHOMN AUTEPATYPOH, CpaBOYHLIMKE TaGIULIAMK, NPOSBAATS
FOTOBHOCTE K VBAKEHHUIO HHOM TOYKH 3DEHHR NPH 0GCYKaCHHH PE3YABLTATOB BLINOIHEHHOH paboTsi;

* UUBEKTHBIO CTCHIBSATS WAGUPMAIING O BEImeCTsas 1 AMSITCURAS. TIPSOV, KPWIWSRUKN UTHUCIHTLCS X

NCeBAOHAY HOR HH(OPMaUMK, Heao6POCoBECTHOI PEKIIAME, KACAIOWCHCA HCMOAB30BAHMSA  PA3THYHBIX
BEHIECTB.

0CO3HABATh 3HAYCHME TCOPCTHYCCKHX 3HAHWH ISt NPAKTHYCCKOM IeATEIbHOCTH HEIIOBCKaA,

* ONMUCKIBATL H3VUCHHBIE O0BEKTHI Kak CHCTEMBI, TIDHMEHAS JOrHKY CHCTEMHOrO asanvnla;

¢ [IPAMCHATH IHAHHA O 3AKOHOMCPHOCTAX NEPHOARYSCKOH CHCTEMBI XHMHYCCKMX DIEMEHTOB U1 00BACHERMS 1
NPEABHICHHSA CROMHCTR KOHKPECTHBIX BEILIECCTB,

* Pa3sBHBaTh HHOOPMALIMOHHYIO KOMIIETEHTHOCTD NOCPEACTBOM yrityGaeHus 3Hanmii 00 HCTOPHH CTAHOBICHHMS
XHMHYCCKOH HAYKH, €€ OCHOBHBIX MOHSTHH, MEPHOAMYECKOTO 3aKOHA KaK OHONO W3 BAKHEHIIMX 3aKOHOB
TIPHPOJIBL, @ TAIOKE O COBPEMEHHMIX IOCTIDKEHHAX HAYKH H TEXHHKH.

COCTABAATH MOJACKYIAPHBIE H MOJHbIC HOHHbIE YPABHEHHA N0 COKPALIEHHBIM HOHHBIM YPaBHEHHAM;

* IPHBOAUTE APHMEDPH! Peakuui, MOATBEPIKAAOUIAX CYIIECTBOBAHHE BIAMMOCBNIH MEXKAY OCHOBHBIMH
KJIACCAMH HEOPraHMYeCKHX BEIeCTR;

* OPraHn3oBbIBATSH, fIPOBOINTL YHCHHYECKHUE IPOCKTHI 110 HCCIEIOBAHMIO CBOWCTS BCIIECTB, HMEIOIIMX BAKHOS
NPaKTHYSCKOL 3HAYCHUE,

4. Conepxanue nporpamMmal,

Xumua 8 kaace

Temariueckoe niannposanue(8 kace
YPOKOB | Haasanue pasgena, rnap KosyecTso yacos
|

| | Beero M3 HuX K01-BO 4acoB, OTBENCHHBIX Ha |
NPAKTHYECKYK) YACTS H KOHTPOSb j

KOHTPOJLHBIX NPaKTHYECKHX padoT ‘
pabor

| Bseneune 4 . _ ‘J
| ATOMBI XHMHYECKITX 27eMEHTOD | O 1 -

Ilpocrsie BemecTaa 6 - - |
| Coenmmerisn xumuaecknx | 14 1 -

| InemenTOB L1
| Hsmenenus, nponcxoasmne | 12 1
| C BellleCTBAMH ! |
[paxtukym 1."Mpocreiimne |3 - [
OIEpauny ¢ semecrsamu”. | %

[ Pacteopenne. Pacrsopp. 18 ]
| Caoiicrea pacTeopos |
| 3MeXTDONUTOR |
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| | pacTBOPOB MIEKTPOIUTOB. " |

[ 9 Tpomexyrounas  arrecrawss | | - 3

7_*_(~r_wmposauue) i

[ ) Mworo |68 4 £ >

Beeaenne (4 4)

[Mpeamer xumuu, MeTopl NOIHAHWA B XHMHH: nabmoaeHue, JKCepuMenT, Moaeanpopanie, HMeTounuky
XMMHYECKOM HH(OPMAIIUH, ee NONyUCHIE, AHAIIN3 W NPENCTABICHAE CTO pe3yabTaToB. [TOHATHE O XUMIYECKOM
yieMenTe # (OpPMAx ero CYIIECTBOBAHNS: CBOOOAHBIX ATOMAX, MPOCTBIX H CAOKHBIX sewecTna. JIpespanenns
petecTs, OriuuHe XHMHUYECKHX peakumit or (puanueckux ApneHuii Poib XHMHH B JKW3HH HCTIOBEKA,
Xemoduaus 1 xemodobua. Kpatkue CBEICHHA W3 HCTOPAR BOSHHKHOBEHMHA u passuTus xumun. [lepuoa
amxunui. TTorsmie o guaocodexom Kkamue. Xumud B XVI 8. PassuTie xumuy Ha PycH. Pojib OTEUECTBEHHbIX
VUEHBIX B CTAHOBJCHMH XWMHYECKOH Haykw - paborsi M. B. Jlomorocosa, A. M. Bytaepora, JI. H.
Memiencena. XUMHUECKas CHMBOJHKA, 3HAKM XHMUHYECKUX IIEMECHTOB H MPOHCXOAICHHC WX Ha3BaHH.
Xummseckue (opmyasl. Mrnexcsl ¥ kodddunnentsi. OTHOCHTE/ILHbIC ATOMHAR W MOJIEKY/IAPHAR MACCHI.
PacueT MacCOBON A0/TH XMMUUECKOTO HIEMEHTA MO (POPMYJIC BELIECTBA,

[TeproanuecKkas CHCTEMA XHMHMUCCKHMX 3JICMCHTOB JI. Y. Meuzaeneesa, e¢ CTPYKIypa: Malbic H Sonbime
NEPHOBI, PYIIBI W MOArPYMNb (rrasHas v noGounas). Ilepuoandeckas cHcTEMa Kak CPaBOYHOE nocobue
VIS TTONYHEHHS CBEICHHI 0 XMMHYECKHX ICMEeHTaX.

Pacuersbie 3anaun. 1. HaxokacHue OTHOCHTENBHON MOJCKY/ISPHOH MAcChi BEIIECTBA MO €10 XHMHYECKOH
dopmyzne. 2. BoraucieHne MACCOBOH 10IH XHMHHECKOTO JICMEHTA B BeecTseE 1o ero dopmyne.

Jlemoncrpaunn, | Monenu (1APOCTEPKHCBEIC U Crioapra Bpurzieda) pasawuHbiX MPOCTBIX M CAOKHBIX
pemects.2. Komnekuus CTeKIsHHOK Xumuieckofi nocyast3 KomieKuus MaTeprajios u W3IMH HA OCHOBE
amoMuEnA. 4. BIauMOACHICTRHE MPaMopa C KHCIOTOH M TIOMYTHEHME W3BECTKOBOA BOABL. J1aDOPaToOpHbIC
onbIThl. 1.CpaBieHye CBOMCTS TBEPABIX KPHCTANIMYCCKHX BELIECTB H pacteopoB.2. CpaHeHue CKOPOCTH.
HCTIAPEHMS BOJIBI, 0/IEKOI0HA M 3THIIOBOTO CHpTa C duasTpoBanbHOM GymMaroi. ceedoi.

Tema 1.ATOMBI XHMHYECKHX J1eMenToB (9 4)

Atoms! Kak (JOpMa CYIIECTBOBAHMA XUMMUECKHX 3/IEMEHTOB. OcHOBHbIE CBSACHMS O CTPOCHHH ATOMOB.
JloKa3aTe bCTRA CAOKHOCTH CTPOCHUA aTOMOB. OflbIThi Pesepdopna. [Tnanetapras MOICIb CTPOSHHS ATOMA.

CocTap ATOMHBIX SJED. MPOTOHBI M HEHTPOHLL OTHOCHTE/IbHAs ATOMHAA Macca. B3auMocBA3b [TOHATHH
KEPOTOHN, (@ICHTPOI), (OTHOCHTCRBIGA STSMIAR MACC). HMoMopouHe MHCAS GPCIOHGE S RAPS ATOMR -
00pajoBaHHe HOBBIX XMMIUECKHX JJICMEHTOB. ViaMeHCHHE YMCIA HEeHTPOHOB B SApE atoma - oDpasopamue
usotonon. COBPEMEHHOE ONPENCICHHE TOHATHS «XMMHYCCKUH SICMEHT). H3oTonbl KaK PasHOBHAHOCTH
ATOMOB 0JJHOTO XHMMHECKOTO H/IEMEHTA.

Auesaposnl  CIpoeHue  ATEKTPOHHEIY VPOREEH ATOMOR XMMMUSCKUMY ANEMEHTOR MATHIY NEPHOTOR
nepuoauueckoit cuctemst J1. M. Menneneesa. TMOHATHE O JABEPUICHHOM H HE3aBEPUICHHOM J/ICKTPOHHOM C/10€
(smepreTudeckom yposne).lleproanyeckas CHCTEMA XHMHHECKHX snementos J1. 1. Menaeneesa B CTPOCHHE.
aTOMOB: (DH3HUECKHIT CMBICI TIOPAAKOBOIO HOMEPA YIEMEHTA, HOMEPA rpynnBL, HOMEpa nepuoia. Msmenenne
qUCHA EKTPOHOB HA BHEWIHEM J/ICKTPOHHOM YPOBHE atoma XUMHYECKOTO dNeMeHTa - 00pasoBaHue
NONOKHTCTLHBIX M OTPHLATE/NBHBIX HOHOB. HoHbI, o0pasoBaHHble ATOMAMH METALIOB W HECMETAILIOB.
TTpyHRHEL MIMCHENHA MCTAUIMYECKAX H HEMETAIHHCCKAX cBoiicTs B nepuomax v rpynnax. OGpazoBanue.
GuHapHbx coeauHeHul, [lonsTHe 006 HOHHOH CBA3M. Cxemsl 00pa3oBarns MOHHOH CBA3H. BaanmoseiicTsue

ATOMOB XHMHUCCKHX IEMEHTOB-HEMETAIOB MEXAy Co00H -ofpazoBaHue ABYXATOMHBIX MOJCKYJ MPOCTHIX
o Ty R . | < = L o awstravUaLie | OV TIED
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COCAMHCHWH HEMETALI0B. DIeKTPOOTpHUATEALHOCTS. TToRATHE O KOB&JICHTHOH nonapHoi cBazu. [Moustue o
BAZICHTHOCTH Kak CBOHCTBE aromos 00pa3oBBIBATH KOBAJCHTHBIE XMMHYECKHE CBSIZH. Cocranaenue dopmyn
OHHAPHBIX COCAMHERHIT 10 BANCHTHOCTH. B3anMoneiicTaue 4TOMOB XMMHYCCKUX JIEMEHTOB-METAILIIOB MEKIY
coboit - 0bpasoBanie METAIIHICCKUX kpuctanaos. [ousatue o Metamueckolt cassn.

AeMoucTpauun. MoJenm atoMoB XHMHICCKHUX INEMEHTOB. 11ePHOIHUECKAS CHCTEMA XUMHYECKHX TEMEHTOB
. U Menjgeaeena.

Jaboparopusie ONbITHL 3. Mozesmposanue NPUHUMNA JACHCTBHIA CKOHMPYIOLLEro

MUKpockona. 4 MsrotosaeHue Moaeneii OuHapHBIX coeanHenuit.5 Marotosnenie MOJIEITH, WITOCTPUPYIOLIEH
UBOMUTEA MCTAISCORUN CBHGH.

Tema 2. llpoctuie semectsa (6 u)

TTonoxense MeTa/10B ¥ HEMETANIOB B NEPHOAHYCCKOR CHCTEME XumudecKkux nemenTtos 1. U, Menneneesa.
Baxcielme npocTeie BEIMECTBA - METALIBI KEE30. AMOMHAWH, Kanbionit, maruuii, satpuii, kamalt, Obime
(usnucckue csolictsa Metannos, Bawaeiinne MPOCTBIC BCLICCTBA - HEMETA/LIbI, OOpazoBaHHLIC ATOMAMH
KHClIopoaa, Boaopona, asoTa, cepel, ¢ocdopa, yraepona. MoZiekyIbl  POCTHIX BEUIECTB-HEMETAIOB-
BOZOpOAd, KMCAOPOZA, a30Ta, rajoreHos, OTHOCHTEIBHASN MosieKynapHas macca. CnocoBHocTs atoMos
XUMHYECKHX JISMCHTOB K OOpa3OBAHMIO HECKOMBKMX MNPOCTHIX BEINECTS - AI0TPONHA, AJJIOTPONHbIE
. monnukaums xuciopoza, Gocopa u onosa. MerammHyeckue HEMETAITHYCCKUE CBOWMCTBA TNPOCTHIX
BEIICCTE. UTHOCHTENBHOCTh E/ICHMA NMPOCTHIX BEMIECTB HA METANIBI M HEMETANIBL HYucno Asorajpo.
Konuuecrso semectsa. Mons. Monsipuas macca. Monaprsii ofisem razoobpasusix semiects. Kparubic
. CAMHMIIBI KOAHYECTBA BEIICCTBA — MHLIMMONL M KHIIOMOIS, MIJUTHMONSPHAS W KWJIOMOJSPHAA MacChi
BCLICCTBA, MUAAMMONAPHBIN M KIHIOMONAPHBIH 00beMbl ra3000pa3HbIX BeuiecTs. Pacters ¢ HCNOME30BAHMEM
. NOHATHI «KOAMYECTBO BEUIECTBAY, «MOJIAPHAR MACCay, “MONAPHBIH 0GBEM ra3osy, <NOCTOAHHAS ABOranpoy.

Pacuernnie 3axaun. 1. Bouucieune MOIAPHOH MACChl BEWIECTB 110 XUMMYECKHM dopmysiam. 2. Pacuers: ¢

HCTIOMB30BAHHEM TNOHATHH (KOJMYECTBO BEIISCTRAY, “MONApHas Macca», «MOnapHbii o0beM ras’osy,
. «MOCTOAHHAR ABOTANPOY.

. Aercouerpasun. Honyueimse ozonae. Ofpan: Senore u cepore eneee, Seaere wpacuors $echope Hexoropuie
METALIB! M HEMETA/LIB! KOAHIECTBOM BeweeTsa 1 Mosb. Moaens Monsproro obuema ra3000pa3HbIX BELIECTB.
[ Jlabopatopesic onbiTh. 6.03HAKOMICHHE € KOMNCKUMAMH METAIOB. O3HakoMJICHHE C  KOJJICKIMAMM

. HEMCTAIOB.

.Te.wa 3. Coeannenusi XMAMHHECKHX 2 1EMECHTOB (14uacoe)

.Smnem, OkucaeHud. CpaBHeHHE CTENECHH OKMCICHHA M BANCHTHOCTH. Onpenenenue crenesn okucieHus
JIEMEHTOB 10 XuMirueckoli dopmyse coeaunenns, CocTarneHue hopmyn GuHApHBIX coeaMHEHMIT, OOILMiL
CNocob MX HA3hIBaHHA, BUHAPHBIE COCMMHEHMA METAILIOB H HEMETA/LIOB! OKCHIIbI, XJIOPHBI, CYIb(uabt 1 ap.
OCTaBIeHHe BX Gopmys. BHHADHBIE COCAMHEHHS HEMETANIOB: OKCHIIBI, ACTY4YHE BOJOPOAHBIC COCMHEHHS,
coctas, [Ipeacrasirenn OKCHAOB: BOjA, YIIEKHCABIT Ta3 1 Herawmenas ussects. [Ipencrasureny neryunx
BOJIOPOZIHBIX COCAMHCHUA: XNOPOBOAOPOA M ammuak. OCHOBAHME, UX COCTAB ¥ HAIBAHHS PacTropumocTs
‘cnoaaum‘i B BoAe. Tabiuua pacTBOPHMOCTH I'MIPOKCHIOB M CoMeli B BOLE. IMpeacragurens wmenouei:
WAPOKCHAB! HAaTpHs, Kajius M Kanbiwsi. [IOHATHE O KaYeCTBEHHBIX DeaKiMsX. Vinnkatopsl. HisMenenue

___ OKPacKH MHAMKATOPOB B LIEI04HON cpejie.

.(ucnom, X coctas M HaseaHus. Knaccuukamus xucnor. TIpecTasuTen KHCioT: CepHas, comsHas u
I asotHan. [lonsmie o wxane kucnotHoeTM —mxana-pH. Usmenenne OKPAacKH WHAAKATOPOB B KMCAOTHOM cpeie.
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[Ipeacrasutenn coneii: xnopua Harpus, kapooHar u ¢ochar xameums. Amopdrbie u KPHCTAJLIHIECK
BerecTsa. MexMonekynapusie  Biaumozelictens.  Twrsl KPHCTALTHYECKHX PEUICTOK: WOHHAH, aTOMHAf.
MOJICKYISAPHAA W MCTAIMYCCKas. 3aBHCHMOCTL CBONCYB BEUIECTB OT THIIOB KPHCTAJ/IHYECKUX PELISTOK.
Bemecrsa monekyaspHoro u HEMOJICKYJIIPHOTO CTPOCHMA., 3aKOH MOCTOSHCTBA COCTABA [UIS  BEICCTS
MOJICKYAAPHOTO CTPOCHHSA. HucThie BemiecTda 1 cMech. TIpuMeps! Kuakmx, TBEPABIX ¥ ra3000pasHbIX CMECei.
UBOHCTBA YHCTHIX BeLIECTB M cMecel. MX coctas. Maccosas u obbeMHas NOTM KOMIOHCHTA CMeCH. FPacyersl,
CBA3BAHHBIC C UCTIOIb30BAHNEM NOHNTHS 10181, :

Pacuernbie 3apaqn. 1. PacyeT maccoBoii 1 06beMHON 106l KOMIOHEHTOB CMECH BEINECTB. 2. BeluucicHHE
MACCOBOH 10/IH BELIECTBA B PACTBOPE 110 M3BECTHOM Macce PACTBOPEHHOTO BCIIECTBA H Macce PacTBOPUTEIS.
5. Duraniaomis wattn PACTBUPHCRIIO BOMCCTEL N PACTHOPATE R,  HOOUAOAMMBIS  ZUDn PTG TOBACHNY
ONPEACICHHON MACCh! PACTBOPA C M3BECTHOH MaccoBO mone PacTBOPECHHOIO BELIECTBA.

Aemoncrpaumu. OOpasithl OKCHIOB, KMCIOT, OCHOBaHWH W comelf. Moaeau KPHCTAIHYECKHX PELIETOK
XJIOpHIa HATPHA, aiMasa, okcuaa yraepoaa (1V). Kacnotro-umenounsie HHANKATOPSI, HIMEHEHHE OKPACKH B
PRAIURLILIX CPLIAX,

JaGoparoprsie onbiThl, O3HAKOMICHHE ¢ KOICKIMSMHA OKCHAOR, 9, 03HAKOMIECHNE CO CBOTCTBAMY ammuaka.
10.Kauecrsennsic peakuny na yraekucnsii ras. 11.Onpenencune pH pacTBOpOB KUCAOTHI LICHOYH M BOMIBL
12.0npenenenue pH pacTsopos nUMOHHOrO H SGJOYHOrO COKOB Ha cpese mioao8. 13. O3Hakomienue ¢
KOJUISKUHAMH Conel. 14 O3HakoM/IeHNE ¢ KONICKIMEH BEIECTB ¢ Pa3HBIM THIIOM KPHCTA/LTHYICCKON PEIUCTKH.
H3roTosienise MoJeneH, KPHCTALTHYECKHX pelieToK. 15, Q3HAKOMICHHE ¢ oOpa3suamy ropHoi MopoIbL.

Tema 4. Havenenusi, nponcxoasimue ¢ semecrsamu (12v)
[TorsTie sBCHNH KaK M3MEHEHHH, NPOMCXONSIINX ¢ BEMICCTRAMH.

SIBICHNS, CBA3AHHBIC C W3MEHEHHEM KPHUCTALTMYECKOTO CTPOCHMS BELIECTBA MPH MOCTONHHOM €0 COCTaBe,
usuueckne spaenns. Ou3nyeckue ABACHUS B XHUMHM: AUCTHIISLHS, KPHCTR/UIM3ALIHA, BHIADHBAHUE ¥
BOSFOHKA BEUIECTB, UCHTPHOYIHPOBAHWE. SIBNCHMA, CBA3AHHbIE C HIMEHEHHEM COCTAaBA BEINECTBA, -
XuMHYeCKue peaxumu. TIpH3Haku H yCIOBMA NPOTEKAHMA XMMHUYCCKMX peaxumil [lTomstie 06 5K30- #
IHNOTCPMHUCCKHX peakumax. Peakuuu ropesus KaK uacTHbIf cayuail  IKIOTEPMUYECKHX peaxiHii,
NPOTEKAIOUINX C BLIACICHNEM CBETA. JaKOH COXPAHEHMA MACCHI BELICCTB. AMMMYECKHE VPABHEHHS, SHAYCHHE
WHACKCOB U KOI(duimenToB. CocTaBnenne ypaBHEHHN XHMUYECKHX peakumii. Pacuersl 1o XHMHYECKHM
ypasHCHWAM. Pelenue 3a1ay Ha HAXONICHHE KONMUECTBA BEINCCTRA, MACCH! MM 00BEMA NPOAYKTA PEaKIHN
Mo KOJHYECTBY BeLIECTBA, Macce MM o0BEeMY MCXOQHOrO BEIlecTBA, PacueTs! ¢ HCHOMBL30BAHHEM NOHATHS
“A0iAY, KOFAa HCXONHOC BEUISCTBO /IAHO B BHIE PacTBOpa ¢ 3aJaHHOM MACCOBON 107€i PacTBOPCHHOIO
BOOCUTEa Bt CONCEART OHPCACICITYI0 AN TIPRRCER,  Peakam PASHIOARSMYE. | IOaRIIE O CRUPAC TR
Xumuueckux  peakuud.  Karanmsaropel. ®epments..  Peakumm  coeammenns.  Karaaurwgeckue M
HekatajinTHieckue  peakimd.  OOparumbie M HeoOpaTuMmbie  peakimy.  PeakiHu  3aMelieHMS,
INEKTPOXUMHHUCCKHH PRI HANPAKCHUI METAIOB, €r0 HCTIONL30BAHNE U MPOrHO3HPOBAHNA BO3MOKHOCTH
MPOTEKAHUA PeaKiiii MCHKIY METALIAMH W DACTBOPAMH KMCIOT Peakiuu BRITCCHEHMS OHMX METANIOB H3
PACTROPOR UX Conell apyrinar mezaanami. Peasanu ofmene. Peavuun usivparunawmeas. Yesosus RPOTRKANIR
peaxunii obmMeHa B pacTsOpax 110 KOHUA. THIBI XMMHueCKHX peakuwii (no NPH3HAKY «YHCIIO M COCTaB
MCXOIHBIX BEIECTB M NPOAYKTOB PEAKUHH») HA MPAMEPE CBOHCTR BOxbL. Peakius pasnoKeHus - HIEKTPoOnM3
BOJbL. Peakiiu COSAMHCHHMS - B3AUMOJEHCTBHE BOABI C OKCHAAMM METAVIOB M HeMeranios. [IoHsTHe
(TMAPOKCHABD. PEAKUMH 3aMCIICHHS - B3AMMOACHCTBHME BOIBI ¢ ENOYHBIMH M LUCHOMHOZEMETLHBIMH
vetaniamu. Peakimn obmena (Ha nprvepe ruapoanaa cymehuIa amoMHENS 1 KapbHia Karbimis )

Pacuernbie 3agaun. |. Baluucnenme no XMMHYECKHM VPaBHEHUSAM MACChl MM KOJHYECTBA BeuleCTBa HO
M3BCCTHOH MAacCe MJIM KOJAMYECTBY BCLUECTBA ONHOrO M3 BCTYNAIOWIHX B PEAKUMIO BELIECTB WIH MPOAYKTOB
peakiu. 2. BrivucieHHe Macchl (KONHIeCTBa BellecTBa, 06bveMa) MPOJYKTA peaKilMH, eC/iM M3BECTHA Macca
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Bemecrea, obbema) APOIVKTA peaKuMH, €CcaW W3BECTHA Macca pacisopa ¥ Maccopas J0as PaGCcTBOPEHHOIO
BELICCTRA,

Aemoncrpauun. Ipumepn ¢usnuecknx spaenwit. 1 Ilianrenue napaduna 2, Bosronka Hoxa wum
OeH30MHOM KuCOTh. 3.PacTBOpeHne OKPAIICHHSBIX COnei. 4 JInddysna AywHCTHIX BEWECTB ¢ ropsuedi
AMMOUKKH HaKa uBarns. I1pHMephbl XHMHYECKHX ABJICHHN: 4) rOPeHIHe MArHUSA, §) BIAHMOIEHCTBHE CONSHOMN
KHCAOTEI C MPaMOpPOM MM MEOM; B) monyyenwe ruapokeufa meam (II); r) pactsopenwe MOJYHEHHOro
THAPOKCHAA B KHC0TaX: 1) Blaumonelicteue okcuaa menu (1) ¢ ceproii menoroit NpH HarpesaHuu; e)
PA3OKCHHC TICPMAHTAHATA KAHA, XK) B3AHMOACHCTBHE pa3baBacHHbIX KHMCAOT C MeTaamu. Paznokenue
MIEPOKCHIA BOAOPO/A MOMOLILIO THOKCHAA MAPraHUa W KaTanasbl KapTodyens uim MOPKOBH.

JlaGoparopusie onbirsi. 16.TTpokanisanue Meay B IIAMEHH CMUPTOBKH WiIH ropenku. 17. 3ameinenue Mean B
pacTBope xaopsaa meau (1) xenesom.

Tewa 5. Hpaxtuxym 1. lpocreiimue onepanny ¢ BemecTsom- 3 (uaca)

Hpakrugeckas padora Ne 1

[pasuna Texmmkn GelonacHocTH npH paboTe B XMMHYECKOM KabHHETe. Jlaboparoproe ofopynosanne
0DpalIeHHe ¢ HEM.

IpaxkTuieckas paGora Ne 2

[TpH3HaKK XMMHEECKUX PEAKIIMIT M MX KraccH(uKaLms.

HpakTuyeckas pabora Ne 3

[TpuroTosnenne pactsopa caxapa ¢ 3aaHHON MaccoBO# 101eit

Tema 7. Pactsopenue. Pacrsopsi. CsoiicTsa pactsopos ANEKTPOANTOB. (18 u)

Pactsopenue kak (usnko-xummueckuii npouece. [TorsTHe 0 rHaparax ¥ Kpucrauornaparax. PactsopuMocTs.
KpuBbie pacTBOpHMOCTH KaK MOJENTh 3aBUCHMOCTH PacTBOPHMOCTH TBEPALIX BEIIECTB OT TEMIEPATYPSI
Haceiuenusie, HeHACKILICHHBIC W NICPECHILICHHBIE PACTBOPHI. 3HAYCHHE PacTBOPOB IR NPHPOJBI K CENBCKOTO
xossiicra. IlonstHe o0 AMEKTPONUTHYECKOH AUCCOLHAIIMM, DNEKTPONMTE ¥ HEINSKTPONHTHL. Mexanusm
AMCCOLMALHHA INCKTPOMMTOB € PAsIHYHBLIM THNIOM XUMUYECKOH CBssn. CTenmeHs ICKTPONHTHHECKOM
anccoumaumy.  Cwibhbie M cnabbie dnextpoantsl. [ToHsTHE 006 MEKTPOAMTHYECKOR JMCCOLMALIN.
DACKTPONNTE H HENIEKTPOAUTEL. MEXaHH3M MCCOLMALIMN JIEKTPOIUTOB ¢ PA3THYHBIM TUITOM XHMHYECKOH
CBA3H, LTENeHb YIEKTPOINTHYECKON AUCCOUMati. CHABHBIE W CIabhie NEKTPOIHTEL UCHOBHBIC TONOKEHHS
TCOPHH JACKTPOIHTHYIECKOH nnccommauyn. Honnsle ypasHeHns peakumit, YCa0Bus npoTexaumus peaxkumu
ODMEHa MEKTY INSKTPOTUTAMH 70 KOHLA B CBETE MOMHBIX npencrapiaenui. Kiaccudukaums uoHos v ux
ceoiictBa. Kucnore, ux iaccupukaums. JlMCCOUMAMS KHCIOT M HX CBONCTBA B  CBeTe TCOPHH
ANEKTPOAMTHYECKOH HcCoUHaumy. MoneKynsapHele # HOHHbIEC YpaBHEHHS peakimil kucnor, BianMonelicTane
KHCAOT © MCTAATAWA. DIRCRTPOUXAMWNCCRIN PAA RATPAACHNN WCTAOIOB, DIamociicTsne &acaoT ©
META/ITAMA M OKCHIAMH METaLI0B. B3auMosielicTBHe KMCIOT ¢ OCHOBAHMAMHM - peaKiis HEHTpATHIALH.
Baaumozciictene kucaor ¢ coasmu. Mcnonb3osanue Tabnuusl pacTBOPHMOCTH ATA XapaKTepHCTHKH
XHUMHYECKHX CBOHCTB KMCAOT. OcHOBaHHA, MX KiaccH(MKaums. JIHCCOmMauMs OCHOBAHMI M MX CBOMCTBA B
CBETC TCOPHH AJICKTPOJIHTHYECKON anccoumMaumn. Biaumoaelicraue ocHOBaHMil ¢ KMCIOTAMM, KHCIOTHLIMH
oxcraAMe @ conmue. Momonuzosasue Ta0AuUM DRCTROPEMOCTIE IS NADAKTOPHOTIKE XIMUUecKRy cRolicTs
OcHOBanMii. Painoxkenne HEPacTBOPHMBIX OCHOBaHMIT NPy Harpesanun, Conu, MX Knaccudukauus wu
auccoumauns B csere T/l pasmuyusix TMNoB coneif. CrolicTsa conell B crere TCOPHH IICKTPOIHTHHECKOIH
recounaumy. BiaumozeHeTsie conel ¢ MeTa/IaMu, YCIOBHS MPOTEKAHMS ITUX peakimil. BianMoneHcTaue
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XMMHYCCKUX CBOHCTB coneit. OOoBumienue ceeaenuii 06 okcmaax, wux KnaccuukaumMy M XUMMHYEC
CBOMCTBAX. [ CHETMYECKME PAlbl MCTAVIOB M HEMETANNOB. | CHETHYECKas CBA3b MEXAY Kiaccams
HEOPTaHHYECKHX BEIECTB. ORMCINTE/ILHO-BOCCTAHOBUTEILHBIE PEAKLAH, OnpeneneHnue CreneHn OKUCICH
A SMCMEHTOR, 00pasylonX BEMECTsa pasHbIX Kiaccos. Peaximn wonnoro obMena u OBP. Oxucrurens
BOCCTAHOBHTCIB, OKHCICHME W BOCCTaHOBICHHE. Peakumu woHHOro ofMeHa W OKHCIMTCIBH -
BOCCTAHOBHTE/IbHBIE peakumu. UOCTABJICHHE YDPaBHEHMH OKHCIMTEIbHO-BOCCTAHOBHTCTBHAIX pe
METOOM IEKTPOHHOrO Oananca. CBOMCTBA MPOCTHIX BEICCTR - METAMIOB ¥ HEMETAIOB, KHCAOT M CONCH
CBETE IPEACTABICHNHH 00 OKMCIHTE/IBHO-BOCCTAHOBHTENLHBIX ITPOLIECCAX.

Aemoncrpaunu. HcnbiTanue BCmIECTB M MX  PACTBOPOB HA  INEKTPONPOBOAHOCTS,  3ABHCUMOC
JICKTYPRATRUBUARON TN YROYURON RAGIOTBI UF KUNICHTRAW, DIanvoachcrsne wmka ¢ COpoH, o
KUCI0TOR, xsopuaom mezanm (11). Mopenne maraus.

JlaGopaTopabie onbiTel, 18. Peakimu, XapakrepHsie Ui pacTBOPOB KHEAOT (COMSHON Hiw cepHoii), 19
lonydenue W CBOMCTBA  HEPaCTBOPHMOrO  OCHOBAHMA, HANpUMEp rHApokcwaa  wmeau (1),
20.B2omMonelicToREPACTIOPOR  XAOPUER2 NOTPHSR ¥ aurpets cepebpa. 21, Peawumn, X DRRTOpE R
PacTBOpoB e 109CH (rMAPOKCHIOB HATPHA Wi Kanms). 22. Peakiuww, XapakTepHbie IS PacTBOpOB coiel
(nanpumep, aus xiopuna mean (11)). 23. Peakimu, XapakTepHbie /178 OCHOBHBIX OKCHAOB (Hanpumep, Ans
OKCHJA Kaibuus). 23. Peakiuu, XapakTepHbie 118 KHCOTHBIX OKCHAOB (HANPHMED, U1 YIICKHCAOro ras3a).
Tews. Hpawruxys 2. CroiicTBA DACTROPOR AnexTHAIBTOR. (Tuse)

IIpakTugeckas pabora Ne 4 «Peuenne DxcnepuMenTansHoe 3a1a4 no Ty

Hpomexyrounas arrecranus (Tecruposanne) 1 uac

Temarnueckoe naanuposanue 8 Kaace

' Ne_ | Haumenosauwe pa3neios u rem _ Koa-so yacos
{1 Baenenne = | 4 |
I Tpeamer xunun. Bewecrsa 1

——

Hpevpavans somecrs. Pors wvniin 6 WA TCavAURG. KPETRIC COCSCHTT Tt woropmm | |
pasBHTHA XUMUK. OCHOROTIONOKHAKH OTEYECTBEHHON XUMHN

]

|3 3naxn (CHMBOALI) XUMHUYeCKuX anemenTor. Tadmma JL U Menneneesa | 1

4 Xumuaeckne Gopmynsl. OTHOCHTEIBHES GTOMHAS M MONEKYASPHAA MAcCh. Maccosas |
| ‘ A0 INEMOHTE B COCAHHEHMH !
|

I ATOMBI XHMHHYECKHX JEMEHTOB
i Ocrosuble caenennn o crpoenin atomos, COCTas aTOMHBIX A1ep: MPOTOHL! H HEATPOHR! |
Hzotonst |

9
1

[ 3%

’3nc|\:rpoub|. Crpoenne 3nem'pou;b;x 0BONIONEK ATOMOB 3nemenTos Ne | - 20 B TabwLe [
|
I U Menseseesa J
l

3 MeTajniyeckie # HeMETALTHICCKHE CBONCTBA IEMEHTOB. Hamenenne croifcrs
,‘ | XHMHYECKHX AIEMEHTOB N0 rpYnNnaM | rnepHoaam

' 4 | MoHnas ceab T

{

l
1 3
| § ‘l Kosanenrrnas HENOMAPHAS XHMHYECKAS CBA3L 1

|

| 6 7 DNeKTPOOTPHIATENBHOCTE, KOBAaNeHTHAR NOASPHAR XHMUUECKAS CBA3D 1
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[ 7 | Metannuiecxas xumsmeckan canis 1 [

OBobmensne » cucTeMaTiaLis FHAHNIH T10 TeMe "ATOMBE XHMUYECKITX anemeHToB" 1

Ipocrsie semectsa 6
AHaH3 KOHTPOABHOI patoThL. IMpocreie sewecTsa » meranm ' 1

8
|
9 Konrpoanuas paboraMl no teve "Atomsr XHMUMECKHX 3IeMerTOR" 1
11
1

2 TlpocTsie BewecTsa - Hemerannsy, 11x CPaBHCHWE C MeTanaaMu, AInoTponus 1

3 | Komnuecrso sewecTea TepMUHOAOTHYeCKHi MKTANT 1

4 Monspuesii oGnem rasooBpasHbix sewects Cobmonenne enunoro opdoraduaeckoro 1
pexuma |

5 Peluenue 38524 ¢ HEMOALIOBARMEM NOHATHIT "KoNuuecTBO BewecTsa”, "nocronunas 1
| Asoraapo”. "monspuas Macca”. MOSAPHBIH 00bem razos” ~

'j OBoSuerme 1 cucTemMaTHIaLNR IHAHMIT N0 Teme "TIpocTeie gemecrna " 1

1V Coenmmerns XuMHIECKHX 318MeRTOB 14
Creness oxucnesna, OcHosw HOMEHKAATYPEI OMHAPHBIX COCAMBEHMI [ 1

Oxcans

[ov)

Ocnosanns

(38

:
L]

Conn Kax NPOHIBOAHBIE KUCIOT 1 OCHOBAHHIT

L

AMOpiHbIE i KPHCTANIHIECKHE BemecTBa 1

HucTeie semectsa u cmecH, Macconas u O0BEMHBIC A0IH KOMITOBEHTOB B CMecH | l f

Pacuersi, cassanssie ¢ NOHATHEM "1075" . OGobuienne n cucreMaTHaLms sHakH no 2 ‘
Teme " CoeamBenns XHMHHECKHX S1eMEHTOB. Cobmonenwe emnoro opdorpaduueckoro

PEXHME.

Kourpoasnas paboraM2 no teme "Coenmnenna XHMHYECKHX JNeMeHTOR" 1

Hsmenenua, nponcxonsmsue ¢ semecrsamn 112 |

AHBIN3 RONTPOABLHON PatOTH. DHIMUECKHE ABICHIS. Pasnenensne cmeceii 1

Xiorueckue asnenns. Ycnosus n MPH3HAKH NPOTEKAHHA XHMHYECKHX PeaKLMii. 1

34KOH COXPAHEHHE MACCH BEMICCTBA XHUMAYCCRHE VDaBHEeHA 1

Pacuersi no xumuseckum ypasnennam 2

Peaxumu pasnoxenus. MousTie o CKOPOCTH XHMHYCCKHX PEAKUHH H KATaNH3aTOPEX

Peaxumm coenmnenns Llenouks NEPEXOI0B 1

Peakunn 3amemenns. Psg AKTHBHOCTH METALIOB 1

Peaxumn o6mena. [Tpasuno beproane 1

<3 O BE O D

| THnb! XEMUYECKIX peakumit Ha npumMepe ceolicTe soabl IToHsTHe 0 rHapOTMIE |




[Tpunoxenue k OOI1
MBOY «COIL Ne 11»

l' : I BeIeCTEAMH
11 Kontpoassan pabors Ned no teme "Hamenerus, npoucxossue ¢ peuecTsaMn” |
V1 IMpaxtuxym 1 "TpocTefimue onepaunn ¢ seuecrsamu”. 3 .
1 AHGNU3 KOHTPONLHOI padoTs!, 1
| ; '
TIP Nel IMpasuna Texumxy Ge30nacHOCTH Npr paboTe # XHMHUECKOM xabuuere, Mpuemnl
obpauenns ¢ nabopaTopHsiM 00OPYIOBAHKEM
L2 1 [Ipusuaxu'xumuqecmx pearxuuii IIPNe2 1
3| IIPNe3TlIpHroToBaerye pacTBOPA CaXapa 1 OlperieneHie Maccosoli 107 ero B pactsope | 1 ==
Vil Pacrnopeu_ue. PacTBOpHL 18
|- CgodicTBa pacTBOPOB ICKTPONHTOB {
[ 1 Bnewrponmmecxan JHCCOLMALIHA 1
| p ‘ OCHOBHSIE TIOAOKENHS TEOPHN IAEKTPONHTHYECKOH auccoanuu, Honnbie A‘ 1
3 Kucnorsl. kaaccuuxamus i csoficrsa 8 caere T/ 3
4 | OcHopanna. knaccudukauus 1 ceoticrea 8 caere T3/ E
: ‘ =
|5 | Oxcuast: kaagecuuxaums n ceolicTsa 2 i
6 Conw: knaccuduxaums u caolicrea B caere TI/1 2
7 TelHeTHyeckan CBA3h MKy KIacCaMi HEOPraHHYeckHx BEIeTTs [
\ {
'8 | ODoDmeHHE ¥ CHCTEMATI3ALNA 3HAHKI 1o Teme "PacTeoperue, CrofiCTaa pacTBOpos 2
ANCKTPONNTOB
|
o Koutpoasuas pabora Ned no reme "Pacrsopenne. Pactsopsr. Ceroiicrsa pacTBOPOB 1 —jl[
10 ARanus KOHTPOsbHOM padoTs KnaccHpHKALIS XHMUHCCKHX peaKuii. Oxucaureasto - | | |
' |

| l BOCCTAHOBMTE/LHBIC PEAKLUTH '

11 CBOHCTBA H3YICHHBIX KJIACCOB B CHETE OKHCAHTEILHO - BOCCTAHOBHTEIbHBIX 1
TepMuHOAOrHIECKH AHKTART

-

T VIII | Tlpaxraxys 2. "cRoiicTSa PACTBODOB NEKTPOTHTOB.” |

[ 1 } [PNedPeimenite 3KCHEPAMEHTATHHBIX 3a784. Cobmonenue enwHoro opdoradirecxoro 01
peRTMa

| IX [TpoMeAyTOUHAS RTTECTAUMA (TECTHPOBAHNE) 1

[1 [IpoMeRyTOUHAS 4TTeCTalHs (TECTHPORAHHKE) 1

Hroro 68
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. Conepxanune nporpavmsi,
. Xumun 9 kaace

Tematuueckoe naannposanme(9 KJIAce)
| Hassanne pasnena, raas

| Kosmuecrso yacos J
Beero 3 HUX KOM-BO 4ACOB, OTBENCHHBIX Ha
OB | MPAXTHYECKYI) HaCTh H KOHTPOJIL
KOHTPOJILHBIX ] npaxruMeckHx pador
|5 s %4 2 pabor :
HE Beenesne Obuan XapaKTepPUCTHRE 1 -
| XHMHYECKHX  3/IEMEHTOB M XHMHYECKMX
. PeRKTOT ffepmomorsecknii. wamoR =
nepHoaAnYecKas cucrema XHMHHECKMX |
anementos 1 M Mennencesa. 10
.}'2 Meransi 14 . ! E T
; ! . .
=< A e i
3 Hpaxtuwywm 1 "Crofictas merannor w ux L )
coemHHeHMT" | 2 [
- ] =
4 Hemeranan 25 1 |-
5 IpakTikym 2,"Caolicrsa coeanteHui - 3 "
Hemerannos” 3
e | '
B ! — —
6 OGobmenne swamuit no xummn 3a Kype - -
ocHoBRON mixonn, foarotosxa k THA 13
Ipomexyrousas arrecrauns (recriporanne) | | - =
' \
| B !

‘
150

Beenenue. Ofmas xapakTepHeTHKA XHMHYECKHX 2IEMEHTOR | xumugeckux peakuuii, IMepuoanyeckuii
3axon u Hepuoanueckasn cHeTeMa XHMHYECKHX I1EMEHTOB A. K. Mengeaeesa (10 4)

XapaKTepHCTHKA JIEMEHTA 110 €I MOAOKESHHIO B Ieprnoauueckoii cucreme XuMHUSCKHX 2IEMCHTOB

M. ¥, Mennencena. CBolicTBa OKCHIOB, KHCIOT, OCHOBANHI M CONeH B CBETE TEODHM IMCKTPOIHTHYECKOI
AUCCOUMAUMH M OKHC/ICHHA-BOCCTAHOB/ICHHA. [TOHSTHE © mepexomMBIX HIeMeHTaX. AMpoTEpHOCTS.
CHETHYCCKHH pal mepexoaHoro sseMenta. Tlepuoamyeckuii 3akon u | leprojyeckas cHCTEMa XUMHYECKHX
nementos Jl M. Mennenieena. Xummugeckas OpraHusaums %10k # HEMMBON OpUpOaLl. XHMHYCCKHI COCTaB
AApa, MaHTHH M 3EMHON KOPbl. XUMMUCCKHE 5CMCHTHI B KJICTKAX JKMBHIX opranu3MoB, Makpo- u
HKpOdAIEMEHTEL. OG00UIeHHE CBOACHHIT O XMMHYECKHX PeaKLMsX. Knacchuxaims XuMuieckux peaxuwii no
- Pa3THUHBIM NpH3HAKaM: «HHC/I0 M COCTAB PearHpyIOUIHX M OOpPA3yIONIHXCS BEWIECTRY, «TeIIOBOH ydexTs,
\(HATIPARICHAC), (HM3IMCHCHHE CTeneHeH OKHMC/ICHHMA OYNEMEHTOB, 00pasytoummx pearupyromme BemecTsay,
hasa», «ucnonszoranme kataausatopan. Tlonstae o CKOPOCTH XHMMYECKON peakiimy, DakTopel, BAUAIOIIHE
ria CROPAR TS AWMASCURMIA peanimmi. Natamisatops: w atarons. Har WOMTOPBT. ARTW/RCH AT THY.

.Ieuoucrpaunn.

asauaHbic Gopms Tabamusr [l M. Menneneesa. Monenu atomMos 2neMeHTos 1— 3-ro nepuosos. Moaens
HHA 3EMHOTO Wapa (nomepensil paspes). 3aBHCHMOCTS CKOPOCTH XMMHHECKOH PEaKIMH OT HPHPO/IBI
PCArHPYIOIMX BELICCTB. 3aBHCHMOCTb CKOPOCTH XHMHYUECKON DEakuuum ot KOHUEHTPAUHH Pearupyioumx

‘CI.HCCTB. 3aBHCHMOCTH CKOPOCTH XHMHYECKOH PCaKIHH OT IUIOWAAHU CONPHKOCHOBEHHUA PEarvpyIOLIHX
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BELECTR («KUNAUMH Co#y). 3aBUCHMOCTD CKOPOCTH XMMMHECKOH peaKuHi 0T TeMIEpaTyphbl pearupyoumx
pelnecTs. [ OMOTCHHbIN ¥ reTeporeHHsIH kaTaan3sl. PepmenTaTusHbil karanus. Uuruduposanue.

JlaGopaTopusie OnbIThL

1. TlomyueHue TFHAPOKCHIA LMHKA M WMCC/CIOBAHWE €ro CBONCTB. 2 MOJC/MPOBAHHE TOCTPOCHUA
TMepuoanyeckoit cuctemsr Xxummveckux onementos JI M. Menaeneesa. 3. 3amemicHue Keie3oM Meau B
pactsope cyinfara mMeau (II). 4. 3aBHCHMOCTh CKOPOCTH XHMHYSCKOR PEakiWi OT MPHPOAb! pearnpylompx
BELIECTS HA IPHMEPE B3AUMOIEHCTBHN KHCIOT © MeTaniamu. 5. 3a8HCHMOCTL CKOPOCTH XHMH'UCCKOH peakumu
OT KOHUEHTPAIMM PEArdpyiONMX BEIIECTB Ha NPHMEPE BIAMMOACHCTBHS LMHKAZ C CONAHON KMCHAOTOH
panmranul RuRaenTpaLEn. 6. SaBnCamucTs VAUPOTTA ANMICCRON PraKiemn UT TEOIRIN . CUIERMRUCHUBCHRID
pearupylommMx BewecTs. 7. MOJeNHpoBaHKe «KHAAEro caos». 8. 3aBHCHMOCT CKOPOCTH XUMHYECKOMH
PeaKUMH OT TEMIICPATYPhl PCArMPYIOMIMX BEIIECTB HA NPHMEPS saanmoaciictens okeuna mean (1) ¢
PACTROPOM CEPHOH KHCIOTHI PasaMyHON Temnepatyphl. 9. Pasnomesme MepoKCHIa BOAOPONA € MOMOLULIO
okcuma mapranna (IV) u xatazasst. 10. OOHapyKCHHE KaTanassi B HEKOTOPSIX MMLICBLIX MPOAYKTAX. 1.
Hurufuposaiiie 22aUMORCHCTRIS KICAOT £ MOTRIARMU YPOTPOIRRION.

Tema 1. Meranan (14 4)

Monoxenue wMeramioB B IlepHonmmueckolf chcreme xumuveckux aaewmestos JI W Meunesneesa.
MeTanaHyeckas KPHCTAUIMHECKAs pPCIICTKA M MCTAIHYECKAs XHMHYCCKAR Cosss. Obumse Pu3ntecKre
cBoiictRa MetauioB. Cnmasbl, MX CBOMCTBA M 3HAYECHHE. XHMHUECKHE CBOWCTSa MCTaLIOB Kak
BOCCTAHOBHTE/CH, 8 TAKKE B CBETE MX NOJOKEHHS B JIEKTPOXHMHYSCKOM DRIV HANDOKCHHA MCTALIOB. -
Kopposus Merannos u criocofbt 6opsbsi ¢ Heil. Metanast B npupoze. Obuse CcnoCoDR MX NONYYESHHS,

O0mas XAPAKTEPHCTHKA MIEA0YHBIX MeTani08. Metauis 8 npupose Obumie CROCODB! MX MOMYYCHHS.
CTpochue aromoB. IIeNOYHBIE METANTbl — MPOCTbie BEIIECTBA. DBakHeMiuue COCAHHCHHA UICAOUHLIX
METANIOB — OKCHABI, IMAPOKCHAB W COMH (XNOpHIBI, KapOoHaTsl, Cyab@arsl, HHTPATHI), WX CBOWCTBA H
NPUMEHEHHE B HAPOZHOM Xo3sticTae. Kammiibie y100peH#s.
O0mas XapaKTepHCTHKA 1eMenToB raasHoii noarpynns Il rpynns.
Crpoenue atomos. lllenouHoseMenbHble MeTalibl — NPOCTHE BemiecTsa. Bawuelume CcOCMHHEHUA
HIEAOMHO3CMEIBHBIX METAIOB — OKCHIbI, THAPOKCHIB M COMH (XAODHIS!, KapDOHATH!, HUTPATHI, CyTb(ATEL,
docdaThl), UX CBOVCTBA H MPHMEHEHHE B HAPOAHOM XO3AHCTBE.
AzeManui,
Crpoenne atoMa, M3HHECKHE U XUMHUECKHE CBOHCTBA NPOCTOrO peecTeaCoCaTHHEHUA ATIOMHHKMA — OKCHI
M THAPOKCHA, WX am(poTepHbIfl Xapaktep. BKHCHIWME CONH ATOMUHNA. [lpuMeHeHHe ABOMHHUS W ero
COC/IMHEHNI,
Keaeso.

$2 +3
CrpoeHue aToMa, (PHINIECKHe H XMMHYECKHE CBOHCTBA NPOCTOrO BELISCTBA. INenernuueckue paast Fe “u Fe ™ |
RaskHelimue COMH kene3a. 3HaueHHe Kese3a 1 ero COSAMHEHMH /IS NPHPO/BI M HAPOIHOTO XO3AHCTBA.

JieMOHCTpaUHH,

OBpasisl WIETOTHBIX | IIEH0YHO3EMETBHBIN MeTaio8. O0pasiisl CrLIaBos. BiaumoneiicTBHe HATPHS, JTUTHS W
camttaa o wanald Rransvonelcraue HATDHS W Mardud ¢ KUCHoposaoM. B3auMonelcTBHE METa/LIoB C
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JlabopaTopHbie ONbLITHL

12. B3aumonelcTsHe pacTBOpPOB KMCIOT W cosieli ¢ merannamu. 13.0O3nakomiienue ¢ pyaamu xenesa, 14,

OxpammBaiue MaaMeHs CoMAMM WENoYHbIX Metannos. 15, Baanmozneiictene kansuua ¢ sogoit. 16.ITonyuyenne

THAPOKCH/IA KanbliMs ¥ MCcaeaoBanue ero csokcts. 17, TTonyueHne rupokcHia ATIOMUHES H HCCICAOBAHMUES

l ero csoifcrs. 18 Baaumoneiictane xenesa ¢ consnoit kucnoroii. 19, lMonyuenne ruapoxcnaos xenesa (1) wu
(HI) u u3yuerue #x ceolicTs,

. Tema 2. Mpakruxym 1. CeolicTBa METALIOB H HX coeAHHeHnH (2 4)

. |.Perignne IKCnepuMeHTaIbHLIX 3a/1a4 HA PACTO3HABAHHE U NOJNYUCHHE COSMHESHHI METAI/IOB,

Tema 3. Hemeraast (25 u)

Obwan xapakTepucTika HeMeTAUIoB: nonokexue B [lepuonnyeckoit cucreme Xumuucckux anemenros 1. K.
MeHneneera, oCOOEHHOCTH CTPOSHHA aTOMOB, MIEKTPOOTPHIATENLHOCTE (D0) KAk Mepa «HEMETAUIHYHOCTHY,
paa D0. Kpacramanieckoe CTPOCHHE HEMETANLIOB — NPOCTHIX BewecTs. Asiorponus, DU3HYCCKHE CBOMCTRA
HemeTa/ 108, OTHOCHTETLHOCTD MOHATHH «METAII H KHEMETAY.

Boaopoa. Tosoxenwe sonopoaa s Ilepuonudeckod cuereme xummueckux snementos JI. M. Menneneesa.
Crpoenue aroma u MoJiekynsl. OHIHUESCKHME M XHMHYECKME CBOHCTBA BOAOpPONE, €ro MOJAyYeHHE M
NPUMEHEHHE.

Bona. Crpoenme MoaeKy/abl. BojopoaHas Xumuueckas Cssadb. OHIHUCCKHE CBOACTBA BOJbL AHOMAIHK
csoiicTs Boast. | mapoduasusie u ruapodobusie semecTsa. Xumuueckue csoiictsa soasl. Kpyrosopor Boasi B
npupoie. Boaoounctka. A3paums Boasl. BeiToBEIe GHIBTPLL, MHUHEpanbHbIC BOIbL JIMCTHINMPOBAHKAS BOAA,
ee MoNyYeHHe # TPUMCHEHHE.

OUman AEPaxTEPACTARE Tavienus. CIPUCHAC d@1umus. [IpUCTHIC BUMECUTEG A UUHUBHEIC CORAWRTHIAN
raj0reHOB, ¥X csodicrea. Kparkue cBeachus o xuope, Opome, drope w Hone. [IpHmeHenue rajJoreHoB U Ux
COSTMHEHNHT B HAPOIHOM XO3AHCTBE.

‘epa. CTpocHue aToMa, ALIOTPONHA, CBOHCTBA U NMpUMEHeHHE pomOudeckoii ceprl. Okcubt cepst (1V) u (VI),
KX RORYHONMS, CHOMCTER § BpuMoncHne. CopHan ICIeTe # 92 O8AK, BX NPRMONONHS B HAPOaNSH XesaiicTse.
POH3BOACTBO CEPHOK KHCIIOTHL.

Azor. CTpoes#e atoMa ¥ MOJIEKYJIbl, CBOHCTBA NPOCTOro BEIIECTBA. AMMUAK, CTPOSHUE, CBOMCTBA, NONYYCHHE
npumercane. Conn ammonus, ux csoicrsa u npumenenne. Okcuanl azora (I1) u (IV).AsoTHas xuciora, ee
ROMCTRA B mpumesedve HutpaTth ¥ HUTRUMTHL DpoAneMs UX COTRDKAHME R CENLCKOXDISHCTREHHON
OVKUHH, A30THBIC yI0OpeHNS.

ocop. Crpoeune aTtoma, aioTponua, ceokictea 6enoro u kpacnoro gochopa, nx npumerenne. OCHOBHbIE
coetMAeHns; okena docgopa (V) u oprodocdopras kucnora, ocdarsl. Pochopubie yirodpeHns.

raepoa. Crpoense aroma, amioTponus, csoWcTBa Moaudukauni, npamexenne. Oxcuant yraepona (1) v
(IV), ux cBoiicrsa u npumeHeHHe, KapOoHatbl: KajibUMT, COMA, NOTaul, WX 3HAYCHHUE B NPUPOAC H JKH3HH
eI0BeKa.

pemunit, CTpoeHue aToMa, KPHCTANAHMECKUIT Kpemiuit, ero caoifctsa U npumenenue, Oxcna kpemsns (IV),
ro NPHPOIHLIC PAZHOBHAHOCTH, CHunnkaTel. 3HAYCHHE COCAMHCHUI KPCMHHS B XKHUBOH ¥ HEKXHBOH MPUpOaE,
11OHATHE O CHJIMKATHON MPOMBILIJICHHOCTH.
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O6pasus! TAIOréHOB — TPOCTHIX BEUICCTB. B3auMoielicTBHE T@IOrCHOB € HATPHCM, C ATHOMAHHEM,
BritecHeHne Xiopom OpomMa WM MOAa W3 PAacTBOPOB MX coned. B3auMOJGHCTBHE CEpPbl C MCTAIIaMH,
BOZOPOJIOM ¥ KHCIOPOJOM. B3aumoneHcTBiE KOHIGHTPHPOBAHHOMN a30THOH KHCHOTH! ¢ Measio. Tloriomenne
VI7ieM PACTBOPEHHBIX BELIECTB MM ra30B, BOCCTAHOBACHHE MEa H3 e okcuaa yriaem. OOpasithl NPHPOAHBIX
coeauHenuii xiopa, cepsi, docdopa, yraepoaa, kpemuns. OBpasiusl BaKHSHIUMX A8 HAPOAHOTO X034HCTBA
cyns(aTos, HUTPATOB, KAPOOHATOB, PocPaTon. UOPA3IE! CTEKAE, KEPAMHKH, IEMEHTA,

JlaGopaTopHbie ONLITHL

20, Tlonyuewse M pacnosHasanue Bomoposa. 21, Hcciaenosahie NOBEPXHOCTHOTO HATHKCHHA BOJBL
22 PacTsopenne NEPMAHIaHaTa KAMHs MWIH MEAHOro Kynopoca 8 soge. 23. [Nmaparauus 00E3BOKEHHOTO
cyantata meam (1), 24, Hsrotoienue runcosoro otnevarka 235, O3nakoMaeHne ¢ KoutekiHell OhIToBbIX
$uapTpos. 26. O3HAKOMIEHHE ¢ COCTABOM MMHEPAIbHON BOAbL 27. KauecTseHHas peaKuys Ha raiorcHuI-
wonsi.28. Tlonyuenue # pacrio3Hasanme kucnopoaa, 29. l'opewie cepsl Ha BO3AyXe W B KHCIOPOAC.
30,Caoiictsa pa3Gasiennoii ceproii kucnotsl. 31. M3yuenme csojicts ammmaxa 32. Pacriosnapanie conei
ammonus. 33. Caofictea pa3basiennoli a30THOM KHCOTH. 34. B3aumonelicTane KOHLUCHTPHPOBAHHOH a30THOH
KMCAOTBI ¢ MEApi0. 35, Topenne (ocdopa Ha BO3AYXE M B KHCAOpoaS 30 FPacnosnasaHue (docharos. 37.
l'openue yras 8 kucnopote. 38. TMonyuenue yroabHOH KHCIOTM # M3yuewme ce csodicta. 39. [llepexon
kapbonatos 8 ruapoxapOonarsi. 40. PainokeHue rHApPOKApOOHaTE HATPHA. 41. TMoayueHue KpPEMHEBOMH
KHCAOTHI H W3YHEHHE €€ CBOHCTS,

Tewa 4. Bpaximcym 2, Caoicrsa cocmmmenmit wemeranaos (3 %)

1. Pemenne IKCTiepHMEHTAILHLIX 3ana4 1o Teme «[loarpynna ranoresosy. 2 Peimesne SKCIICPHMCHTANBHBIX
sanad no rese«IToarpynna kucaopoaa». 3. [Noayuenue, cobupanue ¥ paciosHaBaHNS ra3os.

Tema 5. Ofobuenne AW N0 XHMHH 32 KYPC OCHOBHONH miKkoast. IMoAroToBKa K rocyaapereeHtol
urorosoit arrecramun (I'HA) (13 9)

Mepuonuueckuit 3aKoH 1 [lepuoanyeckas CHCTEMa XHMAYSCKAX JICMEHTOB J1 . Mennencesa, @usnyeckuii
CMBIC/T TIOPAZIKOBOrO HOMEpA ICMEHTA, HOMEPOR MEPHOA W TPYIITEL 3aKOHOMEPHOCTH H3IMEHEHHA cBOHCTB
IEMEHTOB ¥ MX COSAMHEHHIA B NEPHOAAX M IPYNNAX B CBETE PCACTABACHHH O CTPOCHHH aTOMOB 31EMCHTOB.

3Hagenne TEePHOAMYECKOr0 3aKOoHA, BHIBI XMMMYECKMX CBS3eH H THIB KPHCTAULTHUCCKHX PELICTOK.
B3auMOCB36 CTPOCHAS ¥ CBOHCTS pewecTs, Knaccupuraumsa XHMHYECKHX PEAKLIAH N0 PA3INTHBIM NPHIHAKAM
(4HCIO M COCTaB PEArHPYIOMX M 00pasyoIMXCA BEUIECTB, HANWYHE TPAHMILI pasncia ¢a3, Tennosoii
ypdeKr; HIMEHEHHE CTETICHEH OKHC/ICHHS aTOMOB; HCTIONB30BAHHE KATATHIATOPA, HAITPAB/ICHHC IIPOTCKAHN).
CKOpOCTh XMMHYECKUX peakumii M Qaxtopsl, Bausiouue Ha Hee. OOPaTHMOCTD XHUMHHCCKHX peaxkuml #
CrOCO0BI CMEULICHHS XMMHYCCKOI0 PABHOBCCTHS,

[IpocThie ¥ ClOKHBIC BCLISCTRA. Merannsl ¥ HeMeTamash [ SHETHHECKHE pP#abl METa/ula, HeMETauia H
nepexoaHoro merania. OKCHABM IHAPOKCH/IbE (ocHOBAHMSA, KHCIOTH, aMPOTEpPHBIE rUApOKCHabl), com. MX
cocTas, Kaccupukaums ¥ odUIMe XUMHICCKUE CBOJCTBA B CBETE TEOPHH NEKTPOIMTHUCCKON AHCCOLHATINH.

Tema 6. lpomexyTounas arrecranns (recrupoBanue) - 1 uace

1
HaumeHosanne pa3jienios 1 Tem ] KonnuecTso 4acos |
]
Boenenvie. OO@N XapaKTEPHCTHKA XHMHMECKHX JIEMEHTOB M XMMIFMECKMX peaxumii. |
Mepuoanueckuit 3aK0H U NEPHOAMHECKAN CHCTEMA XHMHHECKUX JNIeMEHTOR J W Mewnzeneesa. | 10

|
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| cnereme 1 H Menneneesa

AMpOTEPHBIC OKCHABI H TMAPOKCHIIL

Tepuoanuecxuit saxon u Mepuonmvieckas crerema AW Meuneneesa » caere yuenns o
CTPOCHKK ATOMA

XHMIHECKAR OPraHH3AIA KUBOH W HEAHBON npHpoOasH

Knacendurauns xummseckux peakuuii no PA3AHHHLIM OCHOBAHEAM

HMonzrie 0 ckOPOCTH XUMHUECKOI peaxin

Karamusaropsi

OBoOwenne i CHETEMATHIALNSA IHAHRIT N0 Teme "BReIcHHe. OGuan xapaxrepucTika
XHMHHECKHX JNEMCHTOB U XHMuseckuX peakumi. Tlepwoanseckuii 3axor 1 Iepuonsmeckan

| CHCTEMA XHMHWYECKHX 3/TEMEHTOB,

Kourpoasuas paGoraNel 1o reme "Baesenne Obman XAPAKTEPUCTHKA XHMHUECKHX
INEMEHTOB ¥ XumuHeckux peakumii, Ilepuoauueckuii 3akou u TMeproauyeckas cnerema
XHMHYECKAX IAEMEHTOB,

Mezzaam

Ananms k/p Tlonoxenme 3neMeHToB MeTanos s Tepuoauueckoii cucreme [T U Menneneess
OCODRHHOCTH CTPOSHHA HX STOMOB. DHIHYECKHE cBoficTsa MeTanor, Crinasst

XUMHYECKIE CBOIICTBA METANI0B

Meranas: 8 npupone OButie cnocobst mx NOAYHEHHA

Mousmie 0 xopposun Meranios

OBuian xapakrepHcTika neMenTos | A TPYIbL

Coeansenis menouHsix MeTanios

[enonno-3eMenbsie MeTanan. TepMHHOIOrH eCKHT THKTANT,

CoeniHeni WeiouHo-3eMeNbHLIX MeTALIOB. COBMIONCHHE eHHOND opdorpadaeckoro

g > v T x ]

AOMItHII 1 €10 coenusenus

Keneso n ero coenmmnenus

DMooRweure waui uo seve "Meranmg"

Kontpoasuan paboraMe2 no reme "Meranns”

TpaxTukym 1. "CrokcTsa METANIOB 1 X COCAHHEHITT"

| Ananus /p Petesne IKCnepHMEeHTANbHbX 33734 Ha PACTIOZHABAHHUE H NOJAVUEHWE

coeannennit merwiaon TIP1

Peluenne sxcnepiMeHTANLHLIX 30524 Ha Pacrno3HaBaHWe | NONYYeHHE COSARHeHHIT METANIOR
ne2

Hopypraaosr

B
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OBuiie xumuieckie ceoilcrna Hemeransos. Hemeraunst B npUpORe crnocofnl MX NOnYMeHHA | |

Boaopon

Bona

[anorerbICODMONEHHE EARHOTO OPPOTAPHHESCKOrD peRmMa

Coenusenus ranoresos TepMUHOROTHYCCKHA ANKTIHT

Kucaopon

Cepa, ee (PHINYETKHE H XHMHHEIRHC cpoficTsa

CoeniHeHa cepl

| CepHas KHCAOTR KaK INEKTPOIAT M 8¢ Coan

Cepras KHCAOT2 K2K OKMCIHTEAD Tlonysesste # MPHMEHEHUE CEPHOR XHCIOTH

A30T M ero csoficTsa

| AMMHAK H €70 CBORCTEA.
Conn aMMOHKA 1
OKciast a30Ta. AJOTHAA KHCAOTA KaK JNEKTPOJIHT, 8¢ NPHMEHEHHC |
i A3OTHAR KHCAOTA KaK OKHCANTETh, €€ MONyUCHHE 1 1
Docop. Coennnenns doedopa. Tousnie o docdopubix ynoGpenusix 1
Yrnepon 1
F OKCHIB yTAepOaa 1 "5}
\I VrONbHAH KHCAOTA 1 €€ COAN. JKECTKOCTb BOABIH CIOCODH e YCTPaHEeHHA 1 iz
r Kpemuni 1
i COEMHEH S KPEMHUA e i1
E CuanKaTHas NPOMBILLIEHHOCT,, COBNKOACH S EAHHOMO oporpaduueckoro pekinma 1
[ Obodtense no teme "Hemeranas!” TepMHHOAOTHHECKHT AHKTAHT. 1
— 1 —
Rom1poabans paioraiied 1o Teme “Hemeraus’ 1
5 Tpaxruxym 2."CsolicTsa coenuuesmii HemeTanos" 3
Ananns w/p TTP3Peiuesne IKCNEPAMENTANLHBIX 381184 N0 TEME “Tloarpyfina ranoresos” |
e : : = e
l Dot SROTPMIMSBTARGATAN JaRE 0 MeHT Doxepynme wancnopons” BP4 i
'[ [oayuenne, cobHpaHie i PaCNO3HABARNE Fa30B 1Ps 1
\_6‘ Of00menne FHanMi [0 XuMIH 3a x—ypc ocrosHoil kons:. MoaroTosxa x THA gsim ETm e
e e e S — =y "
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CTPOCHHS aToMa 1

e —— —

Bras! X#MHHIECKHX CBAICH 1 THITH! KPHCTRAAHYECKHX PeleToK. B3auMOCcsah CTpoeHiA 1
Y CBOIICTB BeulecTs 1
{

e ———————————— e etteee———————————

Knacerdmranms xuMuuecHkx peaxiyii no pasnusHbiM npisHakas. CKOpoCTs XIMHYECKHX
peaxumii 1

| JHCCOUMALIMA FAEKTPOAKTOR B BOAHLIX pacTsopax, MOHHbIE YPABHEHHA PEaKUHHM 1

T OKHCNHTENLHO-BOCCTAHOBHTEILHEIS peaKkuun

i Knacondnkaums 1 CBOHCTEA HEOPraHHUECKHX BEIIECTS |2

Tpennnr-recruponanne no sapuantam OID npowisixX Jer 1 AeMOBEpPCHH |5

7 Hpomeoxy'mqua}i aTTecTanuA (T&Tstpbﬁihhéf '

: TTpoMekyTOUHas aTTeCTaLUs (TECTHPOBAHNE) 10 e
‘ |
! Hroro —_— iﬁ__ —
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ViMeHa aBTOpOB, HAIBAHWE M CONCPXAHME NPOMIBEACHWI MCTIONBIYIOTCH B
mmﬁmmnywﬁmxumaoﬁﬂm.onpnmmmfmompomm
(er. 1274 n. 1 vacru yerséproii Ipaxaasckoro xoaekca Poceutickoil Deaepaunn).

linnapesa I, A,

Koutpoasheie # nposepousie paboTsi 1o xumuu: 8 knace: K yu4eb-
#uky T'. E. Pynsutnca, ®. I'. ®ensamana «Xumus. 8 xaace». ®IOC
(x Hosomy yuebHuky) / I'. A. Hlunapesa, C. B. [dassinouxuna. — M. :
Maparenscrso «Dxsamen», 2020. — 111, [1) c. (Cepun «Yuyebuo-
METOAHYECKHA KOMMIEKT?)

ISBN 978.5-377-15456-3

JatHoe nocobke NOTHOCTBIO COOTBETCTRYET teaepansHoMy rocyaapcraen-
HOMY ODPA3OBATENLHOMY CTEHABPTY (BTOPOrO NOKOACHHS).

TMocofue NpeaHaIHaueHO 417 OUCHKH KAYeCTBa 3HAHMA NO XHUMHK YHaUIHX-
aﬂmmuumwm%nposepowuxu4mmpomuuepz60m.mno—
BATEILHOCTS H COACPXKAKME KOTOPBIX COOTBETCTBYET yueOHuky I'. E. Pynauru-
ca, @. I'. Gensamana «Xumus. 8 xaacen.

B XOHTpOMbHBIX paboTax BHLACHEHN TPH YPOBHA OCBOCHHA y4eGHOro MaTe-
PHANA! MHHUMANKHO NOMNYCTHMBIN, NOBLIUSHHIH ¥ BRICOKHI,

B xuure umeioTcs orsersi,

TocoGHe npenHaIHaYeHo YHaIuAMCS H YIHTENAM,

Tpuxkasom Ne 699 Munncrepcraa ofpasosanns n nayxm Poccuiicxoll exe-
paunH yuebubic nocoGKA HITATENLCTBAE «IKIAMEH» JOMYLEHK! K HCMOAEIOBARHIO
8 06i1e00palosaTebHbIX OPraHHIAUNSX.

YK 372.8:54
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ABTOpH!

0. C. I'abpuensx, I1. H. Bepesxun, A. A. Ymaxoea,
I'. B. Maitoposa, H. B. Kyssmuna, A. E. Kupuanosa

riz

Ta6pueasn, 0. C.

Xumus. 9 xa. KoarponsHbie U nposepounsie pabo-
ol K yueBuauky O. C. I'abpuenana « Xumusa. 9 xnaces :

yuebnoe mocobue / O.C.Tabpuensnn, Il. H. Bepes-
KuH, A. A. Yakosa u ap. — M. : [Ipoda, 2013. —
236, [4]c. : un.

ISBN 978-5-358-12899-6

Tocobme ABARETCH HACTRIO y4eSHOrO KOMILIEKCA MO XHMMHM,
ocsoBa Koroporo ywebeux O. C. N'abpuenana «Xumusg, 9 xaaccs,
nepepaborasnsiil 8 coorsercTenn co PI'OC.

Yuebuoe H3ZaHME COCTONT K3 TEKCTOB KOHTPONBLHBIX ¥ NpPO-
BEPOUHLIX PAGOT, COOTEETCTBYIOWMX NPOrPAMME [0 XUMMM AXS
9 xnacca O. C. Nafpsenana. Mocobwe nNpesnasHaveHo AR npo-
BCEHHA TEKYIIEr0 M HTOTOBOTO KONTPOAS 1O OCHOBHLIM TeMAaM
Kypea.

YK 373.187.1:54
BBK 24.1x72

ISBN 978-5-358-12899-6 © 000 +JIPODAs, 2013




