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IlosicHuTeIbHAS 3alIHCKA

B 11 xnacce Ha U3y4eHHE XMMHH B PaMKax MIKOJIBHOW MPOTrpamMMbl Bbiensercs 1-2 yaca
B Henento (6a30Bbl ypoBeHb). [lo OxkOHuUaHUM TOJa ydaluMcs NPEACTOUT chaaBaTh EauHbBIN
l'ocynapcTBeHHbIN 3K3aMeH, K KOTOpoMy HeoOXxoauma IOATrOTOBKA. BHeypouHbll Kypc 1O
XUMHH «XHMHS B 3a/laqax» HalleJieH, MPexJe BCero, Ha MoAroToBky ywamuxcs Kk EI'D mo
XMUMHMH C TOMOIIBIO YIIIYOJIEHUSI M3y4eHUs MaTepuana U npaktudeckux 3aHatuil. Kypc taxxe
paccuuTaH Ha y4alluxcsl, MHTEPECYIOIUXCSl XUMUEH, HO HE TIAHUPYIOIIUX CAaBaTh SK3aMEH.

Pabouas mporpamma kypca «Xumus B 3a/1a4ax» pa3padoTaHa Ha ocHOBe 3akoHa PD «O06
oOpaszoBaHumny, npukaza MuHnucrtepcTa obpazoBanust u Hayku P® ot 17 nexabps 2010 roga Ne
1897, (Ilpuka3z MwunmcTepcTBa oOpa3oBaHus W Hayku Poccuiickoit denmepanun 0 BHECCHUH
uzmenenuit B ®I'OC OO0 ot 29.12.2014 r. Ne 1644)..

JlauHbli Kypc mpenHa3HayeH Juid ydanuxcs 11-pIx kiiaccoB u paccuutad Ha 35 yacos (1
4ac B HEJIENIO).

[enb Kypca — MOArOTOBKA BHITYCKHUKOB K BBIMOJIHEHHUIO 3aanuii EI'D no xumun (B ToMm uncie
YaCTH C pa3BEPHYTHIM OTBETOM)

3agayu mporpaMMebl Kypcea:

— MOATOTOBUTH BHIMTYCKHUKOB K €TMHOMY FOCYAapCTBEHHOMY 3K3aMEHY 110 XUMUU;

— pa3BUTh YMEHMSI CaMOCTOSITEIbHO paboTaTh C JUTEPaTypoil, CcHCTeMaTH4eCKU
3aHMMATbhCA pellleHueM 3aja4, padoTaTh ¢ TECTAMU Pa3IMYHBIX THIIOB;

— BBIIBUTb OCHOBHBIE 3aTPyJHEHHS M OMIMOKH MU BbINoJIHeHUH 3a1anuii EI'D no xumuu;

— 1ojo0patTh 3aJaHus, BBI3bIBAIONIME HAaHOOJbIINE 3aTPYAHEHUS Y ydallluXcs MpU clade
EI'D no xumuu, BKIIOYas 3a/aHusi, HEAOCTATOYHO H3ydaeMble B paMKaX HIKOJIbHOMN
MIPOrPaMMBlI;

— MPOBOJIUTH UHPOPMAIIMOHHYIO pabOTy C yYalIUMHUCS;

— TMPOBOJUTH MPAKTUYECKUE 3aHATUS IS JIYYIIETO YCBOEHHUS YYalllUMHUCSA MaTepuana
Kypca.

HnaHpreMHe PE3YyJIbTaTbl OCBOCHUS KypCa BHeypquOﬁ JACATCIIBHOCTH
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JIM4HOCTHBIE PE3YIbTAThI

v B IEHHOCTHO-OPHUEHTAIMOHHOM cepe:

® YyBCTBO FOPJOCTH 33 POCCUUCKYI0O XUMUYECKYIO0 HAyKy, TYMaHH3M, OTHOIIEHHUE K TPYAY,
LENEYyCTPEMIIEHHOCTb;

"  aHANU3 ¥ OIICHKA MOCIEJCTBHUH I OKpYKarolel cpeapl OBITOBON M MPOU3BOICTBEHHOMN
NeSITEeNILHOCTH YeNIOBEKa, CBA3aHHOM C MmepepadOTKON BEIIECTB;



0
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YMEHHUE Pa3bsICHATh Ha INpuUMepax (IPUBOJIUTH MPUMEPbI) MAaTEpUAIbHOE E€IUHCTBO U
B3aUMOCBSI3b KOMIIOHEHTOB JKUBOM U HEXUBOW MPUPOJIBI U YETIOBEKA, KaK BaXKHYIO YacTb
3TOTO €AMHCTBA;

YMEHUE CTPOUTH CBOE TMOBEIEHHE B COOTBETCTBUM C MPHHOUIAMH OEpeXHOTO
OTHOIIEHHUS K IIPUPOJIE.

B TPYAOBOH cdepe:

FOTOBHOCTb K OCO3HAHHOMY BbIOODY JanbHeHIIel 00pa30BaTeIbHON TPaeKTOPUY;
IUIAHUPOBAHHUE U IPOBEJCHUE XUMHUECKOIO SKCIIEPUMEHTA;

HCII0JIb30BAHNE BELIECTB B COOTBETCTBUU C UX IPEIHA3HAYEHUEM U CBOICTBaMH,
OMMCAHHBIMH B UHCTPYKLUSX 110 IPUMEHEHHUIO

B MMO3HABATEIHHOM (KOTHUTUBHOM, HHTEIIEKTYaJIbHOM) cepe:

YMEHUE YIPABIIATh CBOEH IT0O3HABATEIBHOU JIEATEIBHOCTBIO;

YMETb ONMMCHIBATH JIEMOHCTPAIIMOHHBIE U CAMOCTOSTEILHO MPOBEAEHHbBIE SIKCIIEPUMEHTHI,
HCIOJIb3YS JJISl 3TOTO €CTECTBEHHBIN (PYCCKUA, POJHON) SA3BIK U SI3bIK XUMUU;

OTMCHIBATh U PA3/IM4aTh U3y4EHHBIE KJIAcChl HEOPTaHUYECKUX COEAMHEHUM, NMPOCThIE U
CJIOXHBIE BEIIECTBA, XMMHUECKUE PEaKIUH;

KJIaCCU(UIMPOBATH U3yUYE€HHbIE OOBEKTHI U SIBJICHUS;

HaOM0aTh JAEMOHCTPUPYEMbIE M CAMOCTOSTEIBHO IMPOBOJUMBIE OIBITHI, XUMHUYECKUE
peaxiuu, NpoTeKaroliie B IPUpoe U B ObITY;

JieNaTh BBIBOJBI W YMO3AKIIOYEHHMsS W3 HaOMIOJEHUWH, MW3YYEHHBIX XHMHUYECKHUX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBA HEM3YYEHHBIX BEIIECTB IO AHAJIOTUHU CO
CBOMCTBAMH U3YYEHHBIX;

CTPYKTYpPUPOBATh M3Y4YECHHBIN MaTepuan U XUMHUYECKYI0 MH(OPMAIHIO, TOJTYYEHHYIO U3
JOPYTMX HCTOYHUKOB;

MOJENUPOBATh CTPOEHUE aTOMOB 3JEMEHTOB IEPBOTO-TPETHETO MEPHOJOB (B paMKax
M3Y4YEHHBIX TOJIOKEeHU Teopun . Pezepdopa), ctpoeHre mpoCTeHITUX MOJIEKYII.

MertanpeaMeTHbIe pe3yibTaThbl

HCIIOJIB30BAHHC YMGHI/Iﬁ W HABbBIKOB Pa3JIM4YHbIX BUIOB IMO03HaBaTEILHOM JCATCIIBHOCTH,
IPUMECHCHUE OCHOBHBIX METOAOB IIO3HAHUA (CI/ICTeMHO'I/IH(l)OpMaHI/IOHHHﬁ aHaJIn3,
MOI[eJ'II/IpOBaHI/Ie) AJIsL U3YYCHUSA PA3JIMYHBIX CTOPOH OKp}I)KaI-OH_Ieﬁ HeﬁCTBHTeHLHOCTH;
HCIIOJIb30BAHHUEC OCHOBHBIX HHTCIIJICKTYAJIbHBIX onepaunﬁ: (1)0pMy.TII/IpOBaHI/Ie THIIOTEC3,
aHallIi3 W CHHTC3, CPABHCHHC, O606H.[€HI/I€, CUucCTeMaTruialusd, BBIABIICHUC IIPUYHMHHO-
CIICACTBCHHBIX CBH3€I>'I, IIOMCK aHaJI0I'0OB,

YMCHHC I'CHCPUPOBATH UACHU U OIIPECACIIATL CPCACTBA, HeO6XOI[I/IMBI€ I UX pealin3alnm;
YMCHHC OIIPECACIATh LCIIN W 3ada4u ACATCIbHOCTH, BBI6I/IpaTB cpeacrtBa pceajin3alnuun
eI U IPUMCHATDL UX Ha IMPAKTHUKE;

HCIIOJIb30BAHUC PA3JIMYHBIX UCTOYHUKOB UIA TTOJTYUCHU A XHMHUYECKOH I/IH(i)OpMaLII/II/I.

Hpe,[[MeTHLIe PE3YIbTAThI
AaBaTb OINPCACICHUA U3YYCHHBIM TIOHATUAM «ATOM», «MOJICKYJIA», «XUMHYECKUH

QJICMCHT», «IIPOCTOC BCHICCTBO», «CIOKHOC BCHICCTBO», «BAJCHTHOCTBL», HCIIOJb3Ys
3HAKOBYIO CUCTCMY XUMUU;



ONMCHIBATh JEMOHCTPALMOHHBIE M CaMOCTOSITENIBHO IPOBEAEHHBIE HKCIEPUMEHTHI,
HCIO0JIb3YS AJISl 3TOIO €CTECTBEHHBIN (PYCCKUA, POJHOM) SA3BIK U SI3bIK XUMUU;

ONMCHIBaTh M pa3iavyaTh HU3YYEHHBIE KJIACChl OPraHUYeCKMX W HEOPraHMUYECKUX
COEIMHEHUI, XUMUYECKHE PEaKLUU;

KJIaccu(UIMpPOBaTh U3YUYCHHBIE OOBEKTHI U SIBIICHHS,

HaOJII0/IaTh JIEMOHCTPHPYEMBIE M CAMOCTOSITEIIBHO MPOBOJMMEIE OMBITHl, XUMHUECKUE
peaxkiuu, NpoTeKaroIIie B IPUPOJE U B OBITY;

JieNlaTh  BBIBOJBI M YMO3AKIIOYEHHMsS U3 HaOMIOJCHUM, MW3YYEHHBIX XHMHUYECKUX
3aKOHOMEPHOCTEH, MPOTrHO3UPOBATh CBOMCTBA HEW3YYEHHBIX BEILECTB IO AHAJIOTUU CO
CBOWCTBAMM U3yYECHHBIX;

CTPYKTYpPUPOBATh N3Y4EHHBIN MaTepHai;

MIPOBOJUTH CAaMOCTOSITEJIbHBIM TMOMCK XMMHUYECKOM HHQPOpMalMU C HCIOJb30BaHUEM
Pa3IMYHbIX UCTOYHUKOB (HAayYHO-TIOMYJSPHbIE M3JaHUs, KOMIBIOTEPHbIE 0a3bl TaHHBIX,
pecypcbl  MHTEepHETa); HCMOJIb30BaTh KOMITBIOTEPHBIE TEXHOJOTUU MJisi 00paboTKH,
neperayu XMMU4ecKoi nH(popMaluu U e€ MpeACcTaBICHHs B pa3IndHbIX popmax;
OTpENeNATh COCTaB BEIIeCTB MO uX (opmynaM, NPUHAUIEKHOCTh BEIIECTB K
ONPENCTIEHHOMY KJIAcCy COEAWMHEHHM, THUNbl XMMHYECKUX PEaKIUd, BAJICHTHOCTb U
CTENEeHb OKHCIIEHUS AJIEMEHTa B COEIMHEHUSX, BUJl XMMHUECKON CBSA3H B COEIMHEHMSIX,
TUN KPUCTANIMYECKOW PEMETKHM BElIeCTBA; TMPU3HAKM XHMHUYECKUX PEaKIIMii;
BO3MOXHOCTb IIPOTEKaHUS peaKklnii HOHHOTO OOMEeHa;

o0panaThCs ¢ XMMHYECKOU MOCYI0M 1 1a00paTOpHBIM 000pyA0BaHUEM;

OTNUCBHIBATh CTPOEHHE aToMOB d3ieMeHTOB |-V mepuomoB ¢ ucmonb3oBaHUEM
ANIEKTPOHHOU KOH(UTYpallui aTOMOB;

MOJIEIMPOBATh CTPOECHHUE NPOCTEHUIIUX MOJIEKYJ HEOPraHWYECKUX W OPraHUYECKHUX
BEILIECTB, KPUCTAILJIOB;

BBIYHCIISATE MAaCCOBYIO [IOJIIO XUMHUYECKOTOo »J3JeMeHTa Mo (opMmyle COoeIuHEHUs,
MaccoBYIO JIOJIO BeEIlleCTBa B PACTBOpE, KOJWYECTBO BeEIlIECTBA, 00BEM M Maccy IO
KOJIMYECTBY BeIlleCTBa, 00bEMY HIIM MAcCe PEareHTOB WK MPOIYKTOB PEAKIIHH.

Hcnonb3oBanue mnpuoOpeTEHHBIX 3HAHMM W yMEHHH B NPAKTUYECKON MAESITeTbHOCTH H
MTOBCETHEBHOM >KU3HU IS

v
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0€3011aCHOTO 06pameHH;1 C BCUICCTBAM U MaTCpUaIaMu;

9KOJIOTHYCCKHU I'PaMOTHOT'O ITOBCACHUA B Oprn(anmeﬁ cpeac;

OLOCHKHU BJIHUAHUA XHMHUYCCKOI'O 3arps3HCHUA OKp}I)KaI-OH_Ieﬁ CpC€lbl Ha OpraHu3sMm
YCJIIOBCKA,

KpHTHHeCKOﬁ OLCHKH I/IH(I)OpMaLII/II/I 0 BCHICCTBAX, UCIIOJIbL3YyCMbIX B 6bITy;
MIPUTOTOBJICHUA PACTBOPA 3aJJaHHOM KOHIOCHTpAIlUU.

BLIHyCKHI/IK TOJIYYHUT BO3MOXKHOCTb HAYYUTHLCA:

IpaMOTHO 00OpaliaTsCcs C BEECTBAMU B IIOBCETHEBHOM KU3HU;

OCO3HAaBAaThb HEOOXOJIUMOCTH COONIOJCHUS TMPAaBWJI  OSKOJOTHYECKH  O€30MacHOTO
MOBEJICHUS B OKPY)KAIOIIEH IPUPOAHON CpEE;

MMOHUMATh CMBICI U HEOOXOJAMMOCTh COONIOACHUS TMPEANUCAHUHN, MpesiaraeMblX B
WHCTPYKIUSX [0 UCTIOIB30BAHUIO JIEKAPCTB, CPEJICTB OBITOBON XUMHH U JIp.;



v HUCITIOJI30BaTh HpHOGpCTéHHBIe KIIFOUCBBIC KOMIICTCHTHOCTH Inpu BBITIOJITHCHUU
WCCIIEIOBATENIbCKUX TMPOEKTOB IO HW3YYCHHIO CBOWCTB, CIIOCOOOB TMOJYYEHUS U
pacro3HaBaHUS BEIIECTB;

v pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTb, WCIIOJb3ys CPEICTBA YCTHOW W
MMCbMEHHOM KOMMYHHUKAallMM TNpU pabOTe C TEKCTaMHU Y4eOHUKAa U JIONOJHHUTEIbHOU
JH/ITepaTypOI\/JI, CIIpaBOYHBIMU Ta6J'II/IIIaMI/I, MMpOsABJIATE T'OTOBHOCTH K YBAXKCHUIO HHOU
TOYKH 3pEHUS IPU OOCYKIEHUH PE3yJIbTaTOB BHINOJIHEHHON pabOThI;

v O6T)€KTI/IBHO OLICHUBATH I/IHCI)OpMaHI/IIO 0 BCHICCTBAX W XWMHYCCKHUX IIpoLccCCax,
KPUTUYECKH OTHOCHUTHCS K TICEBIOHAYYHOW WH(GOpPMAIUHU, HEAOOPOCOBECTHOHM peKiiaMe,
KacaroIeics NCTIONB30BaHUS PA3INIHBIX BEIIECTB;

v OCO3HaBaTh 3HAUYCHUC TeOpeTI/I‘IeCKI/IX 3HaHHI>i JJIA HpaKTH'—IeCKOfI JCATCIIBHOCTU
YEJI0BEKA;
v OIINCBhIBATH I/I3y‘~IeHHBIe O6’BGKTBI KaK CUCTEMBI, HpI/IMeHSISI JIOFI/IKy CHUCTEMHOTI'O aHaJIn3a,

v\ NPUMEHATH 3HAHUS O 3aKOHOMEPHOCTSAX IEPHOJMNYECKON CHCTEMBl XUMHYECKHX
3JIEMEHTOB AJ1s1 OOBSICHEHUSI U MIPEIBUJICHUS] CBOMCTB KOHKPETHBIX BEILIECTB;

v [IPOTHO3MPOBaTh pE3YJAbTaThl BO3JAEHCTBHA pa3IMYHBIX (PAKTOPOB HA CMEIIEHUE
XUMHUYECKOTO PAaBHOBECHS,

v/ [IPOTHO3MPOBATh XMMHUYECKHE CBONCTBA BEIIECTB HA OCHOBE UX COCTAaBa M CTPOEHHMS.

Conep:xaHue BHEYPOUHOI0 Kypca o XuMum «XHMHs B 321a49aX»
Oco0ennoctu EI'I — 1 yac

CTpyKTypa KOHTPOJIBHO-U3MEPUTEIHHBIX MaTEPHAIOB. THUIOBBIC OMIMOKH MPH BBHITIOJTHEHUN
3amannii EI'D mo xumuu. OcoOEHHOCTH OATOTOBKH K 9K3aMEHY.

Oo6masa xumusa — 11 yacos

XUMHUYECKUH 3IIEMEHT U XUMHUYECKasl CBA3b. Pemenne 3amad mo TeMe: « XMMHUYECKHI 3JIEMEHT B
XUMHYECKas CBsI3b». XMMHUYECKash KNHETHKA. Pelllenue 3a1a4 Mo TeMe: « XUMHUYecKast KHHETHKAY.
Teopust  INEKTPOJUTHYUECKOM  auccomnuanuu. Pemenue 3amady mo  Teme: «Teopus
3JIEKTPOJUTUYECKON Jucconnanum». OKUCIUTEILHO-BOCCTAHOBUTEIbHBIC peakiuu. Pemenue
3aga4 1o Teme: «OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC peakiuny. Perienue 3KcrnepuMeHTaaIbHbIX
3a7a4.

Heopranuveckasi xumusi — 10 yacon

XapakTepucTUKa METAUIOB IVIAaBHBIX MOATPYII M HUX COEOUHEHMWH. Pemenue 3agad mo teme:
«lIlemouHbIlE M LICIIOYHO3EMEIBHBIE JJIEMEHTBI M HUX COCOUHEHMS, AIIOMUHUN M €ro
COEJIMHEHUs». XapaKTepUCTHKa HEMETAJUIOB IJIaBHBIX MOATPYII U UX CO€AUHEHUH (TaloreHsl,
NOJArpyImna Kuciaopoja, Bojgopon). Pemenue 3agay no teme: «l'amorens». Pemenue 3agay 1mo
teme: «lloarpymnmna kuciaoposaa, BOAOPO». XapaKTEPUCTUKA HEMETAIUIOB TJIaBHBIX MOArPYII U
UX COeAMHEHHMH (moxarpynma as3oTa, MNOArpyNIa yriepona). Pemenwe 3amau 1mo Teme:
«[logrpynmna aszora». Pemenue 3amau mo teme: «lloarpymma yriepoma». XapaKTepuUCTHKa
METaJUIOB MOOOYHBIX NOATPYIN U UX coeauHeHui. Pemenue 3aga4 no teme: «XapakTepuCTHKA
METaJUIOB MOOOYHBIX MOATPYII U UX COSIMHEHUID. PeleHne skcnepuMeHTalbHbIX 33/1a4.



Opranunyeckasi xumus — 11 yacos

Teopust cTpoeHUs OPraHUYECKUX COEIMHEHUN. M3oMepus. YTIIEBOAOPOAbl — AJIKaHbI, AJIKEHBI,
LUKJIOAJIKAHBI, alKagueHsl. Pemenue 3amad no teme: «lIpenensHbie yrieBonopoas». Pemenue
3amau no Teme: «HemnpenenbHble  yriieBOJOpOAb». ApPOMAaTUYECKUE  YIIIEBOAOPObL.
Kucnopoaconepxaiiue opraHuyeckue COEAUHEHUs (CpaBHUTEIbHAS XapaKTEPUCTHKA CIHPTOB,
albJIeTMI0B U KapOOHOBBIX KHUCIOT). Pemienue 3amay. A3oTcojepiKaliye OpraHuYecKue
COEIMHEHUS U OMOJIOTUYECKH Ba)KHbIE BEIlleCTBA. PeleHne sKkcrepuMeHTalbHbIX 3a/1a4.

O0600menne U MOBTOPEeHNE — 2 Yyaca

O060061meHre maTepuana MO TEME HIKOJBHOTO Kypca «OOmias XUMHUS» — PELIEHUE CIOXHBIX
3a/1a4, pa300p TUMTMYHBIX OMIKUOOK. Pelenne sKcrepuMeHTanbHbIX 3a1a4.

PYKOBO)II/ITCJ'II) HUMECT BO3MOXHOCTH BHOCUTH KOPPEKTHBBI B IIPOrpaMMy, H3MCHATH
KOJIMYCCTBO YaCOB HA U3YUCHUC OTACIBHBIX TEM, YHUCJIO IMPAKTUYCCKUX pa60T B 3aBUCUMOCTHU OT
0COOeHHOCTEN pabOThI C yYaIIUMHUCS.



KaJ’[eHZ[apHO-TeMaTI/I‘{eCKOQ INIAHUPOBAHHE

Ne
/o

Tema

Conepxanue

[IpakTuueckue paboOThI, AEMOHCTPALIUU, BUJT
JIEATEIIbHOCTHU Y4aIllErocs

Oco6ennoctu EI'D — 1 gac

1

OCo0EHHOCTH NOJATOTOBKH K
EID

Crpykrypa 3aganuiit EI'D no xumun,
KoM HUKaTOp, crermu(uKays

OoOmras xumudg — 11 gacos

2 | XuMUYeCKUH DIIEMEHT. [Iepnoauueckas cucreMa, OJIOKEHUE Pemenue 3ananuii B popmate EI'D
anemeHTOB B [1C, anekTpoHHOE CTpOeHHUE
aTOMOB, TIEPUOUYHOCTH B U3MEHEHUHU CBOMCTB
aTOMOB, TIPOCTBIX U CJIOKHBIX BEIECTB
COOTBETCTBYIOIINX AIEMEHTOB
3 | Xumudeckas CBSI3b WNonnas, koBaneHTHas noJispHas u HenoJsipHas | Pemenue 3aganuii B popmate EI'D
cBs13b. MeTajuinueckasi, BOJIOPOIHAS CBSI3b
4 | Xumudeckas CBS3b Curma u nu-cBsi3b, THOPUIN3AIIHS Pemenue 3ananuii B popmare EI'D
AJICKTPOHHBIX OpOUTAIICH
5 | XuMmudeckas KHHETHKA CKOpOCTh XMMUYECKUX PEAKITUH, (haKTOPHI, Pewenue skcnepumenmanvrvix 3a0au. CKOpOCTh
BJIMSIFOILIME HAa CKOPOCTh (3aKOH JICHCTBYIOIUX | XUMHUYECKUX PEaKiMii U (aKTOPbI, BIUAIOIINE Ha
macc, npaBuio Baut ['odda) Heé (M3MEHEHHE KOHIICHTPAIINH, TEMITEPaTypPhI,
IJIOIA M TOBEPXHOCTU COIIPUKOCHOBEHUS
BEILIECTB, HATMYUE KaTaIU3aTopa, pupoaa
pearupyoumx Be1ecTB)
6 | XuMudeckas KHHETHKA. Pemenue 3ananuii B popmare EI'D
7 | Obpatumble peakuu. XUMUYECKOe HeobpaTtumsbie u oOpaTuMble peakiuu, Pemenwue 3ananuii B popmare EI'D
paBHOBeCHE XUMUYECKOE paBHOBecUE, NpUHLIMN Jle
[[Tarenwe, ycaoBUsS CMELLIEHUS] XUMUYECKOTO
paBHOBecHsl (KOHIIEHTpaLus, 1aBlICHUE,
TEeMIepaTypa)
8 | Teopwst AMEKTPOIUTUICCKOM DIEKTPOIUTHI, HEANEKTPOINUTHI, HOHHBIE Pewenue sxcnepumenmanvueix 3adau. Peakuuu B
JUCCOIMAIUU ypaBHEHUS, TPU3HAKU IPOXOKIEHUS PEAKUU | pacTBOpax 3JIEKTPOJIUTOB.
9 | Teopust NEKTPOIUTUUECKON JI0 KOHIIa Pewenue 3a1a4 Ha HaXOXKIEHUE MACCOBOM 10U

JUucColrann

BellecTBa B pactBope (B popmare EI'D)




10 | OxucIUTENBHO-BOCCTAHOBUTEIBHBIE
peaxiuu

11 | OxucIuTENHbHO-BOCCTAHOBUTEIBHBIE
peakiuu

12 | OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE
peakiuu

OKHCIIUTENHbHO-BOCCTAHOBUTEIBHBIEC PEAKIINH,
OKHCJIUTENb, BOCCTAHOBUTEND, OKUCIICHUE,
BOCCTaHOBJIEHHE. METO/1 3JIEKTPOHHOTO
Oananca. OCOOEHHOCTH COCTaBJICHUS
ypaBHEHUH. TUIIHYHBIE OKUCIUTEIN U
BOCCTaHOBUTEIHU. Peakinu, npoTeKarmme npu
Pa3HBIX YCIOBHUIX

Pewenue skcnepumenmanvuuix 3adau.
HpOBeI[eHI/Ie OKHCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX
peakuui

Pemenne 3aganuii B popmare EI'D

Pewenue sxcnepumenmanvhuix 3a0ay Ha OCHOGe
3a0anu EI'D

Heopranuueckas xumusi — 10 vacos

13 | Mertamisl

14 | llenouHble METAIUTBI

15 | llenoyHo3eMenbHBIC METALIbI.
AMdoTepHbIe MeTaLTBI

ITonosxxenne meramion B I1IC. OcoOennocTH
CTPOCHHS aTOMOB, XUMHUYECKHE CBOHCTBA
METAJIJIOB TJIaBHBIX U TOOOYHBIX TIOATPYIIII.
AMdoTepHbIE METAIITBI, X COCTUHECHHS.
ITepexoanbie MeTaIbI.

Pemenue 3agannii B popmare EI'D. Pewenue
IKCNEpUMEHMANbHBIX 3a0ay. Pewenue
IKCNEPUMEHMANbHBIX 3a0ad. MeTalulbl 1 UX
CBOMCTBA.

Jemoncmpayus: KOJIIEKIUS METAIUIOB

Pemenue 3ananuii B popmare EI'D

Pemenue 3ananuii B popmare EI'D

16 | CrtocoObl oJTydeHUs METAIIIIOB

Mertannyprusi: mUpo-, TUIIPO-, SJIEKTPO-.
[TosryueHne MeTaioB BOCCTAHOBJICHUEM.
DJIEKTPOJIN3.

Pemenue 3ananuii B popmare EI'D

17 | Hemerasuisl

18 | Hemerasuisl

ITonoxxenue HeMeTawioB B I1C. OcobennoctH
CTPOCHHS aTOMOB, O0OIIIE XUMUYCCKHE
CBOMCTBA (BOCCTAHOBUTEIIBHBIC U
OKHCITUTEIIBHBIC)

Pewenue skcnepumenmanvhvix 3adau. CBOMCTBa
HEMETAJUIOB

Pemenue 3ananuii B popmare EI'D

19 | l'asorenst

[Tonoxenue rajoreHoB B HC, HU3MCHCHUC

CBOMCTB B rnoarpymrie. COGI[I/IHeHI/IH IaJIO'CHOB.

CriocoOHOCTB K pe€aKkuusM 3aMCIICHUA

Pemenue 3ananuii B popmare EI'D

20 | Bomopoa. [loarpymnmna kucnopoaa.

[Tonoxenue Bogopoaa B I[1C, qoiicTBeHHas
npupoia. XUMHUYECKHE CBOMCTBA U CTIOCOOBI
nonyuenus. Kucinopon u cepa kak
npezncraButenu VIA rpynmnsl. OcoOeHHOCTH
XHMHYECKHUX CBOMCTB

Pewenue sxcnepumenmanvruix 3a0ay. Bonopon n
KHUCJIOPOJL.
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[Toarpymnma yranepoaa

Yraepoa v KpeMHUM, UX COCTUHEHUS,
MOJIY4eHHE U XUMUYECKHUE CBOMCTBA.

Pewenue sxcnepumenmanvuvix 3a0ay. CBOWCTBA
COCJIMHEHUH yriaepoaa

22

IToarpynmna asora

A3oT u pocdop, UX COeTMHEHUS, TIOTYICHHUE U
XUMHYECKHE CBOMCTBA.

Jlemoncmpayus. CBOMCTBA COEIMHEHM a30Ta.
Pemenue 3a1au Ha HaXOXKJEHHE MAacCOBOW 10U
BELIECTBA B UCX0IHOU cMecH (B popmate EI'D)

Opranuueckast xumusi — 11 yacos

23 | CtpoeHre OpraHu4ecKuX COeTUHEHUN Teopus cTpoeHUss OpraHUYecKuX CoeqUHEeHU | Perenue 3amanuii B popmare EI'D
A.M. byrneposa. U3omepusi, €€ BUIbI,
rudpuamsanus opouTanen
24 | YTI1eBOI0pOIbI OO6mrast XxapaKTepUCTUKA YTIIEBOIOPOJIOB: Pewienue sxcnepumenmanvHuix 3adau.
0COOEHHOCTH TJIaBHOW YIJIEpOIHOM LiemHy, KauecTtBenHoe onpenenenue yriepoja u
PaJMKaJIbl, TUIIBI CBA3EH, 001mue GOpMyIIsl BOJIOPOJIa B OPTAHUYECKUX COEMHEHHUSAX
25 | IIpenenbHBIC YrIIEBOIOPOIBI AJKaHBI ¥ [IUKJIOATKaHbL. ['OMOJIOrnYecKui Pemenue 3ananuii B popmare EI'D
PAI, XUMUYECKHE CBOMCTBA U CIIOCOOBI
MOJTYYEHUs
26 | HempenenbHBIE yrIIeBOAOPOIbI AJKEHBI U aJKHUHBL. [ OMOJIOTMYECKUN psif, Pewenue skcnepumenmanvhulx 3a0ay. ITUIEH U
XUMHUYECKHE CBOWCTBA U CITOCOOBI MOJYYEHUsI | €r0 CBOMCTBA
27 | HenpenenbHbIE yriIeBOIOPOIbI Ankaauensl. ['omosioruyeckuit ps, Pemenue 3ananuii B popmare EI'D
XMMHUYECKHE CBOMCTBA U CIOCOOBI TIOJTYUESHHUSI
28 | ApoMaTuyecKue yriieBoJI0pOIbl Apensl. ['omomornuecknii psy 6eH301a, Pemenne 3a1a4 Ha HaX0XJIEHUE MOJIEKYIISIPHOU
XUMHUYECKHE CBOWCTBA M CITOCOOBI oJTydeHus. | ¢popmMyibl yraesoaoposa (B popmare EID)
29 | Kucnmopoacoaeprxaiiie opraHM4ecKue CrupThl ¥ GeHOJIBI. ['OMOJIOTHYEeCKU# psi, Pemenue 3ananuii B popmare EI'D
COEJIMHEHUS XMUMHUYECKHE CBOMCTBA U COCOOBI OJTYYESHHUSI
30 | Kucnopoaconepxaiiye opraHuuecKue ANbJIeruIbl U KETOHbI, KApOOHOBBIE KHCIOThI Pewenue skcnepumenmanvhuix 3aoay. CBONCTBa
COEIMHEHUS ['omonoruueckuii psiji, XAMUYECKUE CBOWCTBA U | anbAeruaoB. CBoWCcTBa KAPOOHOBBIX KUCIOT
CIOCOOBI OTYYCHHUS
31 | Kucnopoaconepxaiiye opraHuuecKue [Ipocteie u croxHbIC IPUPHI, KUPHIL. Pewenue skcnepumenmanvhuix 3a0ay. CloxHbie
COEIMHEHUS Oco0eHHOCTH CTPOCHUS, XUMHUYECKHE a¢upsl. Pemenue 3aganuii B popmare EI'D
cBoiicTBa. YrineBosl. OcOOEHHOCTH CTPOCHHUS
32 | Kucnopoacoaepxaiye opraHiuecKue XHUMHUYECKUE CBOMCTBA YIIIE€BOOB Lemoncmpayus. CBoicTBa yriaeBoioB. Pemenne
COEIMHEHUS 3a/1a4 Ha HaX0XAeHUE (HOPMYIIBI
KHCJIOPOJICOAEP KAILIErO BELIECTBA.
33 | A3oTcozeprkaiiue OpraHuyecKue AMMHBI, aMUHOKHCIIOTHI U Oesiku. CTpoeHue, Pemienue 3a1a4 Ha HAX0XIEHUE MOJICKYJISIPHOM




COCAMHCHUA

XHMHYECKHE CBOMCTBA M CIIOCOOBI MOJIy4CHUA

dopMyIbl a30TcoepKAIIUX BelecTB (B hopmare
EI'D)

O06o001IeHre ¥ MOBTOpEHUE — 2 yaca

34 | Pemenue 3amau Pewrenue 3a1ay Ha HaAX0XKIEHHE MACCOBOM Pemenue 3ananuii B popmate EI'D
JI0JIY BEILIECTBA B PACTBOPE UM MacCOBOM
JI0JIY BEILIECTBA B UCXOAHON CMECH

35 | Pemenue 3amau Pemrenune 3amauy Ha HaXOXKIECHUE Pemienne 3aganuii B popmare EI'D

MOJIEKYJIIPHOI (OPMYIIbI OpraHUYECKOTO
BEIIIECTBA

Uroro 35 yacos




Cnucok Jureparypbl

. I'.E. Pymsutuc, ®. I'. ®enpaman «Xumus» yaeonuk 10 u 11 — M., IIpocsemenue.

. Meroanyeckue pazpadotku o xumuu K nporpammam H.H. T'aper u O.C. I'abpuensna

. JLJI. Anppeesa, O.C. I'abpuensn, H.H. I'apa, O.H. I'ea, B.I'. iBanoB u ap. bomnbimoii
CIPAaBOYHMK IO XMMHUH U1 LIKOJIBHUKOB U noctynatomux B BY3e1 — [lpoga

. HMuTtepHeTr-pecypcsl

. Caiir Pemry EI'D

. Ctege.info
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