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MNOACHUTEJIBHASA 3AIINCKA

Kypc BHeypouHOIl JesTeNbHOCTH OMMpAaeTCsl Ha 3HAHUS, IMOJIyYEHHBIE Ha YpOKaxX XUMHH.
OCHOBHOE CpPE/ICTBO U II€JIb €0 OCBOEHUS — PEIICHUE 33/]1a4 U BBIIIOJHEHHE IKCIIEPUMEHTA.

Kypc paccuntan Ha yd4eHHKa yBIIEYEHHOI'O, JKEJIAIOIIET0 MOMy4aTh 3HaHHs Ha 00Jiee BHICOKOM
ypoBHe. i ycmenmHoi paboThl HEOOXOAMMO, YTOOBI ydalluecs BIIAJENH MPOYHBIMU 3HAHHSIMH B
pamMKax MIKOJbHOM MpOorpaMMbl MO XUMUH, BBIUMCIUTEIbHBIMA HABBIKAMH, QJITOPUTMAMH pPELICHUS
TUIIOBBIX 33724

[ToBTOpEHHE TEOPETUUECKUX BOIPOCOB KaXJAOr0 YPOKa COMPOBOXKAACTCS 3aJaHUSIMHU, KOTOpbIE
(GbopMUPYIOT YMEHUST W HaBBIKM, TakuWe KaK, YMEHUE aHaIM3HpOBaTh, CPAaBHUBATh, 0000IIATH;
OpPraHHU30BBIBATH CBOIO PabOTY; CAMOCTOSITENILHO COCTaBISATh AJTOPUTM pEILEHUs 3aJad, BBIACIATH
rnaBHoe. Oco0oe BHUMAaHUE YIEISACTCS Pa3BUTHIO YMEHUW YYalIUXCs PEIIaTh SKCIIEPHUMEHTAIbHBIC
3a/1a4i.

[Iporpamma kypca cocraBieHa Ha ocHoBe dDelepaibHOr0 KOMIIOHEHTAa TOCYIApCTBEHHOTO
CTaHJapTa OCHOBHOTO O0IIEro o0pa3oBaHUs, 00S3aTEIBbHOI0 MHHHMYMa COJACPKaHUS (PU3NIECKOTO
oOpazoBaHMs M pabouuMx TMporpaMM s oO0IIeoOpa3oBaTeIbHbIX IIKOJ, Koaudukaropa u
cnerudukanuun EI'D-2024.

Llens: rnybokoe yCBOCHHE Marepuaia IMyTeM OBJIAJICHUS PA3IMYHBIMU PalMOHAIBHBIMU
YMEHUSIMHU U HABbIKAMU, BBEJCHHUE YYaIINXCS B SKCIIEPUMEHTAIBHYIO OOIIYI0 XHMHIO

3agaun:
e cucTeMaTH3alus U 0000IIEeHNE TEOPSTUYCCKUX 3HAHUI TI0 OCHOBHBIM TEMaM Kypca;
® U3yuYeHHE JOMOJHUTEIBHOTO MaTepUala JJisl pa3BUTHUsI HHTEPECa K MPEJIMETY;

e (opmupoBaHUE Yy MIKOIBHUKOB NMPAKTUYECKUX HABBIKOB, YMEHHI NMpaBUIIBHO OOpaIaThCs C
U3YYEHHBIMH BEIIECTBaMH, NpPUOOpaMHu, IPOBOJUTh HECIOXKHBIE XUMHUYECKUE OIbITHI,
OTOMpPATh PEaKTUBBI JUIsI BHITOJHEHUS SKCIIEPUMEHTA;

® [IOBBILIECHUE UHTEPECA K U3YUCHUIO XUMUU

[Iporpamma BHEYpPOUHOI IESITEIBHOCTH «3a CTpaHUIIAMU yueOHHWKa XUMHH pacCuuTaHa Ha 1 Toj

(1 wac B Hexemnto, 34 yaca B rof).

TpeGoBanus K yPOBHIO NOATOTOBKH y4aIMXCsl
TpeboBaHusl K ypOBHIO MOATOTOBKHU C(HOPMYJIMPOBAaHbI B COOTBETCTBHUH C LIEJIIMU U 33Ja4aMu
XMMHUYECKOro O0Opa30BaHMs, €ro COJCpXKaHHEM, a TakXke OCOOCHHOCTSIMHM Iporecca OO0ydeHHs.
[IpencraBiennsie TpeOOBaHUS 110 O0IIEH XMMHUU MIPEIOIATAI0T, YTO YUEHUKU JOJIKHBI:

. npuoOpecT yMeHHs IPUMEHSATh 3HAHUS - TeOpeTUUYecKue (OHATHS, 3aKOHBI U TEOPUU
XUMHH) U (aKToNornueckre (CBeIeHNs 0 HEOpraHMYEeCKUX BEIIECTBAX U MpoIleccax);
. OBJIAJIETh ONPEICNCHHBIMH CHOCO0AMHU JESATEIBHOCTH (COCTaBIEHHE XUMHUYECKUX

dbopmys, ypaBHEHHUH, ONpe/IeJICHUE CTETICHU OKUCIICHHS XUMHUYECKUX SJIEMEHTOB, OCYIIECTBICHUE
pacueToB 1o ¢popMyliaM U ypaBHEHUSIM H IPYTroe);

hd YMCTI) HpOBOHI/ITB XUMHNYCCKHUC 3KCHepI/IMeHTBI B CTpOFOM COOTBCTCTBUU C HpaBI/IJ'IaMI/I
TEXHUKHU 0€30I1aCHOCTH.

Tpe6OBaHI/I$[ K BBIITIOJITHCHHUIO XUMHUUYCCKOT O 3KCHepI/IMeHTaZ

. YMeTb rpaMOTHO TPOBOJIUTH XUMUYECKUE IKCIIEPUMEHTHI;
. Hab6mronaTe, ananu3upoBaTh U 0000111aTh MOTyYEHHBIE TaHHBIC;
. 3HaTh NMpaBUiIa TEXHUKU 0€30MacHOCTH TpU paboTe B XUMUYECKOH JT1ab0opaTOpuu.

TpeGoBaHwMsI K pEICHUIO PACYETHBIX 3a7ay:



. I'paMOTHO aHANIM3UPOBATH TEKCT 3a/1a4y, IIPEIaraTb pa3jInyHble BADUAHTHI €€
pelIeHus;

. YMeTh pemars pacyeTHBIC 3aa4y Pa3IMYHbIX TUIIOB U YPOBHEHN CIIOKHOCTH.

Meroapl 1 GopMbI 00yUEHUS

@opMbl TPOBENEHUS 3aHATHI: JIEKIWs, CEMHHAp, KOH(EpeHLHUs, MpakThuyeckas padoTa.
®opmMbl opraHu3anMy paboThl y4yallluXcs: WHAMBUIYallbHasi, (pOHTaNbHas, PYIIOBasi, MapHasd.
MeTto1b1 00y4eHMsI: peNPOAYKTUBHBIN, pEKOHCTPYKTUBHBIN, YACTUYHO-TIOUCKOBBINA, TBOPUYECKHUI.

COAEP KAHUE OBYUEHUS
Tema 1: Beaenue (1 uac)
[IpaBuna TexHMKH O€30MAaCHOCTH TpH paboTe € XUMHYECKHMMH BEIIECTBAMH H
o0opynoBaHWEM B KaOMHETe XHMHH. 3HAKOMCTBO C obopymoBaHueM, Tocymoi. ITopsmok
BBITIOJTHEHUA OIIBITOB K COCTABJICHHUSA OTUYCTOB.

Tema 2: [lepBoHayaibHbIC TIOHATHUS U 3aKOHBI (4 yaca)

IIpenmer xumuu. Ponp xumum B obmiectBe. OCHOBHBIE HOHATHS XUMHM (aTOM, MOJIEKYJIa,
XUMHUYECKUM 3JIEMEHT, MOJIEKYJSIpHAas W MOJISIpPHAs MAaccChl, MOJSIPHBIA OOBEM, BAJIEHTHOCTbD,
CTENEHb OKHCIEHMs). XHUMHUYECKas CUMBOJIMKA, YPAaBHEHHMS XUMHUECKUX peakuui, mnoadop
k03 dunreHToB. OCHOBHBIE 3aKOHBl XHMHH: 3aKOH IOCTOSIHCTBA COCTaBa, 3aKOH COXpPAaHECHHUS
Macchl, Ta30Bbl€ 3aKOHbI. 3aKOH IOCTOSIHCTBA cocTaBa. JlanbTOHUABI U OepTOLINIBI. 3aKOH
COXpaHEHHMsI MacChl BEILIECTB U ero npumeHeHue. I'azoBbie 3akonbl (I'eii-Jltoccaka, ABoraapo u ero
cieactBus). OTHOCUTENbHAs MJIOTHOCTh ra3oB. Kiaccuukanus XuMHUECKUX PeaKIHi.

VYpaBHeHMs] XMMHMYECKHUX PEAKIUM M pacyeTsl MO HUM. AJTOPUTMBI pELIEHHUS 3aj]ad.
VY Cl10)KHEHHBIE 3a/1a4H.

Tema 3: Tepmoannamuka (3 yaca)

TennoBeie 3pdexThl xumuueckux peaxiuil. 3akoH ['ecca. CKOpPOCTh XUMHUYECKON pPEAKIIMH.
[TonsTne 00 SHepruM aKTUBAIMM. 3aBUCHUMOCTb CKOPOCTH XHMMHYecKoil peakuuu. [loHstue o
KaTajause.

Xumunyeckoe paBHoBecue. (CMelleHME XMMHMUYECKOTO PpPaBHOBECHUS IIpU  M3MEHEHUU
TEeMIIepaTypsbl, 1aBieHUs, KoHIeHTpauyu. [Ipuanun Jle-Ilarense.

Tema 4: OcHoBHBIE Ki1acchl BemiecTs ( 3 yaca)

OcCHOBHBIE KJIacChl HEOPraHMYECKUX BEIIECTB B CBET€ TEOPUU AIIEKTPOJIUTUUYECKON
mucconuanuu. OKCHUABI, KHCIOTHI, OCHOBaHUS, coiu. Kraccudukanus u HOMEHKIATypa KaxKIOTo
kiacca. CriocoObl TONydeHUs] U XUMHUYECKHE CBOMCTBA. ['eHeTHueckas CBSI3b MEXIY Kiaccamu
HEOPraHUYECKHUX BEIECTB.

Tema 5: Ctpoenue atoma (3 gaca)

Anepnast monens ctpoeHus aroma. CTpoeHHE SJIEKTPOHHBIX 000704YeK aToOMOB (TIOCTYNAThHI
Bopa, npunmun Ilaynu, npasuio ['ya ga). Ctpoenue sapa. [Tonsitue o snepHsix peakuusx. CBoHCTBa
aToMOB (paauyc, SHEPrusi MOHU3AIMHU, CPOJICTBO K DJIEKTPOHY, JJIEKTPOOTPHIATEIIBHOCTh, THITHI
KPUCTAIIMYECKUX PEHIeTOK). TUMbl XMMHUYECKON CBS3M (MOHHAs, KOBAJICHTHAs, MeTaTMdecKas,
BojiopoHasi). [lepuonnyeckuit 3aKoH (MCTOpUs, 3HaUE€HUE, pa3BUTHE, (OPMYIUPOBKA). 3aBUCUMOCTD
XUMUYECKUX CBOMCTB 3JIEMEHTOB M UX COEIMHEHUM OT CTPOCHUS aTOMOB. XapaKTEPUCTUKA dIIEMEHTA
TI0 €ro MOJIOKEHUIO B IEPUONYECKON cucTeMe Xxumudecknx snemenToB J1.1.Menneneena.

Tema 6: Teopus pactBopoB (4 yaca)

Knaccudukanus pactBopoB. PactBopumocTs M ee 3aBUCHMMOCTb. llporecc pacTBOpeHHS.
Xumudeckass teopusi pactBopoB J[.M.MenneneeBa. KoHmeHTpamusi pacTBOPOB U CIIOCOOBI €€
BBIpaXeHUS (IIPOLIEHTHAS, MOJISIPHASI, HOPMAJIbHAS).

OCHOBHBIE TOJIOKEHUS TEOPUHU AIEKTPOJUTHUUYECKON auccoruanuu. Jluccoumamnuss KHUCIOT,
conme, menouedl. Cuna nayeKTposnTa, CTeneHb aucconuanuu. Ilonstue o pH pacTBopa,

3



NIPOM3BEJCHUE PACTBOPUMOCTH. YCIIOBHS HEOOPAaTUMOCTH XHMMHYECKUX peakuuil. CocTaBieHue
MOHHBIX YPAaBHEHUW pEaKIUA.
IM'uaponus coneid. [Ipumepsl CTyneHYaToOro 1 HEOOPATUMOTO THAPOITHU3A.

Tema 7: Dnexrpoxumust u OBP (4 yacoB)

DNEeKTPOIN3 Kak OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIA MpOIECC. DIEKTPOJIU3 pPACIIaBOB H
pacTBOPOB 3JIEKTPOIUTOB. [IpakTHUECKOE 3HAUEHNE AIIEKTPOJIN3A.

OxkuciurenbHO-BoccTaHOBUTENbHBIE  peakuuu  (OBP). Oxucnurenu, BOCCTaHOBUTEIH.
Knaccudukanus OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX peakiui, mpumepbl. [lopsiiok cocTaBieHUs
ypaBHeHuit OBP u non6op ko3 puimeHToB MeTO1aM1 3JIEKTPOHHOTO OajlaHca U TOJTypeaKIui.

Tewma 8: Hemeramisl (6 yacoB)

Crpoenue atoma Bojopoja. M3otombel Bogopona, uX HaxoxkiaeHue B mnpupoje. Ilomydenue
BOJIOpPOJia B IPOMBIIUICHHOCTH M JIa0OpAaTOPHBIX YCIOBHSIX. XHUMHUYECKHE CBOMCTBAa BOJOPOJA.
BoccraHoBUTENBHBIE U OKUCIIUTENIBHBIE CBOMCTBA.

OO6miass xapakTepucTuka ranoreHoB. CTpoeHHEe aToMa M XHMHYECKHE CBOMCTBa. XJIOp.
[Tomryuenue, pu3nUecKre U XUMUIECKUE CBOMCTBA. BaskHelIe COeUHEHMSI XJI0pa. XJIOPOBOIOPO/I.
DONeMEeHTbl TOJTPYIIbl XalbKOIeHOB (TIOJOKEHHE B TMEPUOAUYECKOM CHCTEME XHUMHUYECKUX
9JIEMEHTOB, CTpoeHue, amtorponus). Kuciopon. Ilomyuenue, cBoiictBa l'opeHue mnpocThIX H
cnoxHbIX BemecTB. O30H. Cepa. [Tomyuenue, cBoiictBa. CoeanHEeHUs cepbl (CEpOBOIOPO, COJM).
Cepnass xuciora. OOmasi XapakTEpPUCTHKA JJIEMEHTOB TJIABHOM MHOATPyNnmbsl V  TPYMIIBI
NEPUOANYECKON CUCTEMbl XUMHUYECKHX 371eMEeHTOB. A30T. CTpoeHue, moaydeHne, CBOMCTBA. AMMUAK
u ero conu. CTpoeHue, CBOMCTBa, MOTyYeHUE, KAUYSCTBCHHAS PEaKIHsl HAa KATHOH aMMOHHUS. A30THAs
kucinora u ee coiu. CTpoeHue, CBOICTBa, moiydeHue. B3ammonelcTBHE a30THOM KHUCIOTHI C
METaJJIaMH B 3aBUCHMOCTH OT KOHIICHTPAIIMM KHUCJIOTHI M aKTUBHOCTH MeTayia. KadecTBeHHAs
peakiusi Ha HUTpAT HoH. Docdop. [lonoxkeHue B MePHUOIUIECKON CHCTEME XMMUYECKUX 3JIEMEHTOB,
CTpPO€HHE, CBOMCTBa, mosiydeHue, auiorponus. Coenunenust Gocdopa (OKCHABI, KUCIOTHI, COJH).
®ochopubie ynodpenus. OOmias xapakTepUCTHKa d3JeMEHTOB [V Tpynmbl TIaBHOW MOATPYIIIHL.
CtpoeHne aroma, aJuUIOTPOIHs. XUMHUYECKUE CBOWCTBA YyriiepoJa U KpeMHHUs B cpaBHeHWH. Okcuaa
yriaepojaa U KpeMHHS B CpaBHEHUHU. YTOJIbHAsI M KpeMHeBasi KUCIOThl. KadecTBeHHbIE PeakIuu Ha UX
COJIN.

Tema 9: Mertastb! (6 4acoB)

[TonoxkeHne MeTasIoB B MNEPUOJUYECKON CHUCTEeME XHUMHYECKUX 3ineMeHTOB. CTpoeHue
AIIEKTPOHHBIX 000JIOYEK, 3aBHCHUMOCTh CBOMCTB METaUIOB OT MX cTpoeHus. OOuiue crnocoOsl
NOJYy4YEeHUs MeTa/ioB. XHMHYEecKHe CBoiicTBa MeTamioB. lllenouHsle M IIeI0YHO3EMENbHBIE
MeTaibl. AmoMuHuA. CriocoObl MOMy4YeHUsl U CBOMCTBa (aM(pOTEPHOCTh) OKCHJIA U THIPOKCHIA
ITIOMUHUS.

Xpowm. Kenezo. CTpoeHne aTOMOB, MOJTy4e€HHEe, CBOMCTBA, HaX0XIeHHE B pupoae. Hanbomnee
BakHble coequHeHus. Koppo3us meranos, ee Bubl. CriocoObI 3aMThI OT KOppo3uu. CIulaBbl.

Tema 10: Ucropus xumuu.
W3BecTHbIE yUeHbIE, POJIb B PA3BUTUU XUMUHU POCCUMCKUX YUEHBIX.

MeTtoas! 1 hopMbI 00yUEeHHS

@opMbl TPOBEJCHUS 3aHATUN: JIEKIHs, CeMHHap, KOH(pepeHLus, MpakTuyeckas pabora.
@®opMmbl opraHuzali paboThl y4yalllUXcs: WHAWBUIYyalbHas, (PpOHTaNbHAs, rPYNIOBas, MapHas.
Metoab! 00y4eHus: penpoayKTHBHbIH, PEKOHCTPYKTHBHBIHN, YaCTUYHO-TIOMCKOBBIH, TBOPUECKUH.



Cnucoxk aurepaTypsl
Jluteparypa aJist yuuTens:
E.H. 3y6oBuu «Pemenue 3a1a4 NOBBIIIEHHON CI0KHOCTH»
H.E. Ky3s™menko, B.B. Epemun «Havana xumuuy

O.B. KoBanbuykoBa «780 T€CTOB 10 XUMHH JJIsl MOCTYMAIOLINX B BY3bI»
H.E. Ky3bmenko, B.B. Epemun «1000 BompocoB 1 OTBETOB»

I'.JI. MapmianoBa «500 3a1a4 110 XuMHUKN»

B. U. Pezsinkun «700 3a1a4 1o XUMHN

NG~ WONE

XUMUN»

Jluteparypa aJisl y4EHHKOB:

A. A Kaepuna «O1neHKa KayecTBa IOATOTOBKH BBIITYCKHUKOB OCHOBHOM LIIKOJIBI»

B.JI. Crenun, JI.}O. AnukOGekoBa «3aHUMaTenbHbIe 3a1aHus U 9)PEKTUBHBIC OMBITHI 11O

1. H.E. Ky3smenko, B.B. Epemunn «OOmas xumusa. Ilocobue st ywammxcs 8-11
KJIACCOBY.
2. H.E. Ky3bpmenko, B.B. Epemun «Heopranunueckas xumus. [locobue nns yuammxcs 8-

11 xaccoBy.

3. H.E. Ky3neuosa u ap. «Xumus 8-11».

4. HE. Ky3nenosa, A.H JleBkun «3agaunuk no xumuu 9-11 xmacey.
KTII

Ne Tema yac

n/ BI

i

1 | [IpaBuna TexHukKu Oe3o0macHOCTH NpH pabore B kaOuHere xumuu. O3HakomiueHue c | 1
XUMHUYECKHM O0OpYZOBaHUEM, MOCYAOH M MpaBuiamMH oOpaiieHus ¢ HuMmH. [lopsiok
BBITIOJTHEHUSI OIIBITOB M COCTABJIEHUE OTYETA.

2 | IIpenmer xumuu. Ponp xumum B oOmiectBe. OCHOBHBIE MOHATUS XMMHH (atom, | 1
MOJIEKYJIa, XUMUYECKHUI 2JIEMEHT, MOJIEKYJISIpHast U MOJIIpHAsi MacChl, MOJIIPHBIA 00bEM,
BAJICHTHOCTh, CTENIEHb OKHCIICHHS).

3 | Xumudeckasi CHMBOJIMKA, YPaBHEHUS XMUMHUYECKHX peakluii, monoop koddpdumnmentos. | 1
OcHOBHBIE 3aKOHBI XMMHH: 3aKOH IIOCTOSIHCTBA COCTaBa, 3aKOH COXPAHEHMsI MaccChl,
ra3oBble 3aKOHBI. 3aKOH IOCTOSHCTBA cocTaBa. JlambTOHMIBI U OEpTONIMABL. 3aKOH
COXPAaHEHHsI MacChl BENIECTB U €0 MIPUMEHEHHUE.

4 | T'azoBeie 3akonHbl (I'eii-Jltoccaka, ABoragpo u ero cneiactBus). OTHOcCHUTENbHAS 1
IUIOTHOCTh Tra3oB. Kiaccudukanus XUMHUECKUX peakiuid. YpaBHEHUS XHMHUYECKHUX
peaklMii U pacyeTsl IO HUM.

5, | YpaBHEHUSI XUMHUYECKUX PEAKIIMNA U pacueTsl 0 HUM. AJITOPUTMBI PELIeHUs 3aj1ay. 2

6

7 1
3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX peakiuil. TernoBbie 3pPeKThl XUMHUUECKUX
peakuun

8 | Ilpaktuyeckas pabora «VccnenoBaHue CKOPOCTH XUMHUYECKOM peakiMy yKCYCHOM 1
KHCJIOTHI C METaJJIaMI

9 | Xumnueckoe paBHoBecue. CmemeHue xumuueckoro pasHoBecus. I[lpunmunm Jle- | 1
[ITaTensbe.

10 | YcinoxHeHHBIE 3a1a4H. 1

11 | OcHoBHBIE KJIACCH HEOpraHUYecKuX BemecTB. Kiaccudukanus u HOMEHKIIaTypa 1




BCIICCTB.

12 | T'enernueckas CBsI3b MEXKIY KJIaCCaMH HEOPTaHUYECKUX BELIECTB. 1
13 | IlpakTudeckas pabora o reme «I eHETHYECKask CBI3bY. 1
14 | Crpoenue aroma. 1
15 | IIpakTuueckas pabora «CocTaBieHHE MOJICTICH ATOMOB M HOHOBY. 1
16 | Tunsl XUMHUYECKOH CBSI3U 1
17 | Xumunueckas teopus pactBopos /[.1.Menneneena. 1
18 | DnekTponuTHUECKas qUccouanus. Peakimm noHHOro oOMeHa. 1
19 | IlpakTudeckas pabora «OnpenencHue CocTaBa BEIIECTBA» 1
20 | T'upponus. 1
21 | Ilpaktuyeckas padota "I 'maponus coneit. MisaMeHeHne okpacku HHAMKaTopa" 1
22 | DnekTponus. 1
23 | pakTudeckas padora "DieKTposin3 cylbdara Meau. DIESKTPOIU3 paccoia 1
24 | Hemeraiutsl. Bomopon . 1
25 | l'anorensr 1
26 | CoenuHeHUs Cephbl 1
27 | CoenuHenus azora 1
28 | Ilpaktuueckas padota «[lomydenne Kuciopoia ¥ BOAOPOAa M YIICKUCIOTO ra3ay. 1
29 | Meramuisl. OO1I1e CBOICTBA. 1
30 | lenounbiec meTaiiel. LLlenouyHo3eMeIbHBIC METAILIIBI. 1
31 | Ilpaktudeckas pabota « XMMHUECKHE CBOMICTBA METAJUIOB » 1
32 | ATroMuHUI. 1
[TpakTyeckas pabora « XMMHUECKUE CBOMCTBAa aM(OTEPHBIX COSTUHEHHI»
33 | Kommnekcusle coenunenus. [Ipaktudeckas padota «llomydeHne KOMIUIEKCHBIX 1
COCIMHEHUN»
34 | ITogsenenne uroros. Yuensle Poccun. 1




