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PABOYAS ITPOI'PAMMA

3JIeKTHBHOIO Kypca

«XHMHSI BLICOKOMOJIEKY.ISIPHBIX COeIHHEHHID»




HanmenoBanne ONEeKTHUBHBIN KYpC I10 XUMHH «XUMUSA BBICOKOMOJICKYJIAPHBIX

npeaMeTa COETUHEHUIT»
VYpoBens, kiacc Cpennee obmiee oopazoBanus, 10 kimacc
KosuecTBo wacoB o 17

y4eOHOMY TIaHy

- B HEJEIIIO 0,5
- BTOJ 17
IIporpamma [Iporpamma 3J1€KTUBHBIX KYpPCOB JUIs

npoUIbHON MIKOJIHBI : /y4el. mocodue ais 001meo0pa3oBaTeIbHBIX .
opranu3zanwmii /[H. B. Autunosa u ap.]. — M. : [Ipocsemenue, 2019

Yyebuuku Epemun B. B., Kyzsmenko H. E., llpoznoB A. A., Jlynun B. B. Xumus.
Yrnybnennsiit yposenb. 11 kmacc; M:/Ipoda 2019
INabpuensu O.C. Xumus. 11 k. bazosslit ypoBens. — M.: JIpoda, 2016.

IMosicuuTenbHAA 3aIHCKA

HporpaMMa OJICKTHUBHOT'O KypcCa <<BI)ICOKOMOJI€KyJI$[pHI)I€ COCAUHCHM MPpCAHa3HauUCHa AJ1d
HpO(l)PIJ'IBHOﬁ IMOATOTOBKH YUAIIUXC 10 KJ1acca, BBI6paBI_HI/IX JJIA O6y‘~ICHI/I$I XHUMHKO —

O61oNOrnYecKuii IpOpHIIb.

JlanHblit 00pa3oBaTeNbHBIA KypC paciiupsieT U yriayossieT 0a30Bblii KOMIIOHEHT XMMHUECKOTO
o0Opa3oBaHus, 00ecrieunBaeT HHTETPALUI0 HHPOPMAITUH XUMHUYECKOTO U OMOJIOTHUECKOTO
xapakrtepa. OH O3BOJIMT MOJHEE YUECTh UHTEPECHl U PO ECCHOHATILHBIE HAMEPEHUS
CTapILIEKIACCHUKOB, U, CIIEI0BATEIbHO, C/IEJIaTh 00y4eHUe 00J1e€ MHTEPECHBIM Il yYaIIuXcs,

HOJY4YUTh O0JIee BBICOKHE PE3YIIbTATHL.

OObexTHBHAs OCHOBA (OpMHUpPOBaHUs (QyHIaMEHTAIBHOIO 00pa30BaTeIbHOTO Kypca
«BBICOKOMOIEKYIJIAPHBIE COCIUHEHUS» 3aKI0YACTCA B TOM, YTO IIOJUMEPHOE COCTOSHHUE —
ocobast popma CyIecTBOBaHUS BELECTB, KOTOPasi B OCHOBHBIX (PU3NYECKUX U XUMUYECKUX
IIPOSIBIICHUAX KAYECTBEHHO OTINYACTCS OT HU3KOMOJIEKYJISIpHBIX BelecTs. [loaToMy ritaBHOE
BHHMAaHHE B KypCe YAEISIETCS pACCMOTPEHUIO OCHOBHBIX CBOMCTB BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUH OTJIIMYHBIX OT CBOMCTB HU3KOMOJIEKYISPHBIX BemecTB. C 0JIHOM CTOPOHBI, OONIbIINE
pasMepsl U LIETTHOE CTPOCHNE MAKPOMOJIEKYJ 00yCIIaBJIMBAIOT MOSBICHUE PsAJla BaXKHBIX

CHCI_II/I(I)I/I‘-ICCKI/IX CBOﬁCTB, KOTOPLIC ONIPCACIIAIOT NPAKTUUCCKYIO HEHHOCTD ITOJIMMEPOB KakK




MaTepHaJIoB, a TaKkKe UX Onosorndeckoe 3HauyeHue. C 1pyroil CTOpoHbl, XUMUYECKHE
IPEBPALCHHS] U CHHTE3 IOJMMEPOB OCYILECTBIISIETCS B pe3yIbTaTe psAa OOBIYHBIX XUMHUECKUX
peaKitii, XOpOLIO U3BECTHBIX U3 OPIraHUYECKOM XUMUN HU3KOMOJIEKYJIIPHBIX COCIUHEHUMN.
Opnako ydacTue B 3THX PEaKIMIX MaKpOMOJIEKYJI, MAKPOPAIUKAJIOB, MAKDOMOHOB BHOCHUT

Ka4€CTBCHHO HOBBIC aCIICKThBI B PACCMOTPCHUEC OOBIYHBIX XUMHYECKHX peaKHHﬁ.

[InanupyeMble pe3y/bTaThbl 0CBOECHHS 3JIEKTHBHOIO Kypca

MeTanpenMeTnble pe3yJbTaThbl:

MeTaHpeI{MeTHHC PE3YIbTATHI BKIIIOYAKOT OCBOCHHEIC O6y‘IaIOH_[I/IMI/ICSI MCKIIPCIMETHEBIC
IOHATHA U YHUBECPCAJIbHBIC y‘le6HBIe ,I[CﬁCTBHH (pel"y.HS{TI/IBHBIG, IIO3HABaTCJIbHBIC,

KOMMYHI/IKaTI/IBHLIC).

B xone peanuzanuy mporpaMMbl BHEYPOYHOH AEATEIFHOCTH IO XUMHHU 00ydaromuecs
npUOOPETYT OMBIT MPOEKTHON AEATEIBHOCTH KaK 0c000i (hopmMbl yueOHOM padoThI,
CIIOCOOCTBYIONICH BOCIIUTAHHIO CAMOCTOSTEIHHOCTH, HHUIIMATUBHOCTH, OTBETCTBEHHOCTH,
MOBBIIIEHUIO MOTHBAINUHU ¥ () (HEKTUBHOCTH YIeOHOH IEATEIFHOCTH; B XOJI€ peaTu3aIliu
MCXOJJHOTO 3aMBbICJIa Ha IIPAKTHYECKOM YPOBHE OBJIAICIOT YMEHUEM BBIOMPATh a/ICKBAaTHBIC
CTOSIILIEH 3a7a4e CpeACTBa, NPUHUMATh PELICHUS, B TOM YHCIIE U B CHTYaIHIX
HeonpenesneHHocTu. OHM MOTy4aT BO3MOXKHOCTb Pa3BUTh CIIOCOOHOCTH K pa3paboTke
HECKOJIbKMX BapHAHTOB PEUICHUH, K TIOMCKY HECTAHAAPTHBIX PEIICHUH, TOUCKY H

OCYLICCTBJICHUIO HanOoJee MpUEMJIEMOT'O PCHICHUA.

Pezynamusnvie YV/[

YMeHne caMOCTOSTEIbHO OIIPEACIIATE LCIIN O6y‘leHI/I$I, CTaBUTb U (bOpMy.]'II/IpOBaTB HOBBIC
3aJa4u B y‘-I€6C 1 IO3HABaTCIbHOU ACATCIIBHOCTH, Pa3BUBATh MOTHBbLI U HHTCPECHI cBOCH

MO3HABATEJIbHON eaTeabHOCTH. OOyUaroUUiCcs CMOXKET:

CTaBHUTDb LICJIb ACATCIBHOCTHU Ha OCHOBC onpeneneHHoﬁ HpO6JICMBI " CYHICCTBYIOIIIUX

BO3MOKHOCTEIA;

(I)OpMYJ]I/IpOBaTB y‘-ICGHBIC 3aJla4M KaK IIaru JOCTHXKEHUS IMOCTaBICHHOM e ASITEIbHOCTH.

YMeHne caMoCTOSTeNTFHO TUIAHUPOBATh ITyTH JTIOCTHIKSHHUS TIeJIeH, B TOM YHCIIe
JIbTEpPHATUBHBIE, 0CO3HAHHO BBIOMpaTh Haubosee 3pPeKTUBHbIE CITOCOOBI peleHHs YUeOHbIX U

INO3HABATCIbHBIX 3aJa4. OGy‘-IaIOH_II/II‘/’ICH CMOXCT.



OTpeeNsATh HeOOXOUMBIC IEUCTBHS B COOTBETCTBUH C YIeOHOM M MTO3HABATEIILHON 3a1aue 1

COCTAaBJIATH aJITOPUTM UX BBINIOJIHCHUS

000CHOBBIBATH U OCYIIECTBIISATH BBIOOp Hanbosee 3(h(PeKTUBHBIX CLIOCOOOB pelieHUs YICOHBIX U

IIO3HABATCIbHBIX 3aJ1a4,

IUTAHUPOBATh U KOPPEKTUPOBATH CBOIO MHAMBHUAYAIbHYIO 00Pa30BaTEIbHYI0 TPACKTOPHUIO.

YMeHue COOTHOCUTh CBOU JAEUCTBUSI C IIJIAHUPYEMBIMU PE3y/IbTaTaMH, OCYIIECTBISATh KOHTPOJIb
CBOEH JIEATEIILHOCTHU B TPOLIECCE JOCTIKEHHS pe3yabTaTa, ONPeAesaTh CIOCOObI ICHCTBHIA B
paMKax MpeasioKeHHBIX YCIOBHM U TpeOOBaHU, KOPPEKTUPOBATh CBOU JCWCTBUS B

COOTBETCTBUH C U3MEHSIONIEHCS cuTyarueil. O0yJaronuncs CMOXKET:

OLICHUBATL CBOIO ACATCIbHOCTD, ApTYMCHTHUPYA NPUYHHBI JOCTUKCHUA NI OTCYTCTBUA

IJIaHUPYEMOT'O PE3YyJIbTaTa,

pa60Ta51 10 CBOEMY IJIaHY, BHOCUTH KOPPCKTUBLI B TCKYLIYIO ACATCIIBHOCTh HAa OCHOBEC aHAJIM3a

W3MEHEHHI CUTYyalluu IS ITOJIYUCHUA 3allJIaHUPOBAHHBIX XapAKTCPUCTUK HpO,HYKTa/pGSYJILTaTa;

YCTaHABJIMBATL CBA3b MCKAY INOJTYYCHHBIMH XaPAKTCPHUCTUKAMU IIPOAYKTA U XaPaAKTCPUCTUKAMU
mnmponecca ACATCIbHOCTH U 110 3aBCPUICHUHN ACATCIIbHOCTU Ipeajiaratb USMCHCHUC

XapaKTCPUCTHUK ITpoLecCa IJI MOJYUCHHUS YIIYUHNICHHBIX XapaAKTCPUCTUK IIPOAYKTA;

CBCPATH CBOU I[GI\/JICTBI/ISI C OCJIbIO U, IIpH H€06XOZ[I/IMOCTI/I, HCITPABJIATH OIINOKU CaMOCTOSTEILHO.

Bnanenue ocHOBaMHU CaMOKOHTpPOJIA, CAMOOLCHKH, TPUHATHA peIJ_IeHI/Iﬁ " OCYHICCTBJICHUA

OCO3HAHHOTO BbIOOpA B yueOHO U mo3HaBaTeIbHON. OOYJaIOIIHIICS CMOXKET:

Ha6J'IIO,I[aTB " aHAJIM3UPOBATb CO6CTBeHHy1-O yqe6Hy10 U MMO3HABATCJIbHYIO NCATCIIBHOCTb U

ACATCIIBHOCTD APYTUX 06y11a101m/1xc51 B IIPOLECCE B3aUMOIIPOBEPKU;

COOTHOCUTD pPeaJIbHbIE U IUIAHUPYEMbIE PE3YJIbTAaThl HHANBUAYAIbHON 00pa30oBaTeaIbHOM

ACATCIIBHOCTH U ACJIaTh BBIBOJBI,

MPUHUMATH pPelIeHUe B y4eOHOI CUTyalli U HECTH 3@ HETO OTBETCTBEHHOCTH;

CaMOCTOATCIIbHO OIIPCACIIATE IIPUYHUHBI CBOCTO YCIICXa UJIM HCYCIICXAa U HAXOAUTH CIIOCOOBI

BbIX0Ja U3 CUTYyallMu HEYCIICXA,



IHo3nasamenvuvie YVJ[

1.YMeHue ornpenensaTh NOHATHUS, CO3/1aBaTh 0000IIEHNS, YCTAaHABIINBATh AHATIOTHH,
KJIaCCU(UIIMPOBATH, CAMOCTOATEIHHO BEIOUPATh OCHOBAHMSI U KPUTEPUU IS KIIacCU(pUKALIUH,
YCTaHABJIMBATH NPUUMHHO-CIEACTBEHHBIE CBA3U, CTPOUTH JJOTHUYECKOE PACCYKACHUE,
YMO3aKJTI04YeHUE (MHIYKTUBHOE, ISTYKTUBHOE, [10 AaHAJIOTHUH) H JIENIaTh BEIBObI. O0yJarommiics

CMOXCET.

BBIJICJIATH OOIINI MPU3HAK IBYX WJIM HECKOJBKHUX MPEAMETOB WM SBICHUN U OOBSCHATH UX

CXOJICTBO;

06’BGIII/IH${TI> MMPEAMETEI U ABJICHUS B I'PYIIIEI 110 OIIPEACIICHHBIM ITPU3HAKaM, CPaBHHUBATD,

KJIAaCCU(UITUPOBATH M 00001IaTh (DaKTHI U SIBIICHUS;

BBIACIATH SIBJICHHUEC M3 O6H.I€l"0 psAa Apyrux HBJ'ICHHfI;

O00BACHATH ABJICHUA, ITPOLCCCHI, CBA3W U OTHOILICHUS, BBIABIISICMBIC B XOIC MMO3HABaTCIIbHOMN 1
HCCHGHOB&TGHBCKOﬁ ACATCIIbHOCTH (HpI/IBOI[I/ITB 00BsICHEHHE C H3MEHEHUEM q)OpMBI

MMpCaACTaBJICHHA, O6’[>5{CH$ITB, ACTAJIM3UPYyd NN 060611_[851; O00BACHATE C 3aﬂaHHOﬁ TOYKH 3p€HI/Iﬂ);

BBIABJIATH U HAa3bIBATh IIPUYHHBI CO6I)ITI/I$I, SIBJICHUSI, B TOM YHUCJIC BO3SMOXXHBIC / HanboIIee
BCPOATHLIC ITPUYMUHBI, BO3MOXHBIC ITOCIICACTBUA 3a,[[aHHOﬁ INPpHUYKUHBI, CAMOCTOATCIIbHO

OCYHICCTBJIAA HpI/I‘-II/IHHO'CJ'IeI[CTBeHHLII\/'I aHaJIn3;

ACJIaTh BBIBOA Ha OCHOBC KPUTHUYCCKOI'0 aHalIn3a pa3HbIX TOUCK 3PCHUSA, TOATBEPIKAATH BBIBO

COOCTBEHHOM aprMeHTaHHeﬁ NI CAMOCTOATCIIBHO IMOJTYYCHHBIMHA JTAHHBIMU.

Z.qDOI)MI/IpOBaHI/Ie " Pa3BUTHUEC SKOJOTHYCCKOI'0 MBINIJICHUA, YMCHHUEC ITPUMCHATE €TI0 B
HO3HaBaTeJILHOI>'I, KOMMYHI/IKaTI/IBHOI>'I, COHH&HBHOP’I IPaKTUKEC U HpO(l)eCCI/IOHaJ'ILHOI\/'I

opueHTtaruu. OOyyaronMics CMOXKET:

OTIpEeEIIATh CBOE OTHOLIEHUE K MPUPOJHON CpeLE;

AHAJIN3UPOBATH BIIMAHUC IKOJIOTHICCKUX (I)aKTOpOB Ha Cpeay 00UTaHUS JKUBBIX OpraHu3MOB;

MIPOrHO3UPOBATh U3MEHEHHS CUTYallUH [TPU CMEHE AEUCTBUS OAHOTO (haKTopa Ha JeHCTBHE

apyroro (hakropa;



BbIpaXkaTh CBOE OTHOIICHHE K MMPUPOJE Yepe3 PUCYHKH, COUNHEHUS, MOJIENIU, IPOEKTHHIE

paboTHI.

Kommynuxamuenvie YV][

YMeHue opraHn30BBIBaTh Y4eOHOE COTPYAHHYECTBO U COBMECTHYIO JIESATEIBHOCTh C YIUTEIIEM U
CBEpCTHUKAaMH; pab0TaTh MHAMBUYaJIbHO U B TPYIIE: HAXOIUTH 00IlIee pelieHHE U pa3peliaTh
KOH(JIMKTHI HA OCHOBE COIJIACOBaHUS MO3UIIMIA U ydeTa UHTEPEeCcOB; (GOPMYIHPOBATh,

apryMeHTHpOBaTh U OTCTauBaTh CBOE MHeHUE. OOyyaroluicss CMOKET:

CTPOUTH IMO3UTHUBHBIC OTHOIICHHS B ITPOLIECCE yqe6H0171 M TIO3HABAaTEILHOMN JACATCIIBHOCTH,

KPUTHYCCKHN OTHOCUTHCSA K CO6CTBCHHOMy MHCHUIO, C IOCTOMHCTBOM IIPU3HABATH OImuO0YHOCTh

CBOCT'O MHCHUA (GCJ'II/I OHO TaKOBO) H KOPPECKTUPOBATH €TI0,

OpPTraHW30BBIBATh YUCOHOE B3AUMOICHCTBHE B TpyNIe (ONPEASIISTh OOIINE IeITH, PACTIPEICIISTh

pOJIH, TOTOBAPUBATHCS JIPYT C APYTOM U T. ]11.);

YCTPaHATh B paMKax Uajiora pa3pbIBbl B KOMMYHHKAIUHU, 00yCIIOBICHHBIE
HETIOHMMaHNEM/HETIPUSATHEM CO CTOPOHBI COOECeTHHKA 33129, (POPMBI HITH COJICPIKAHHS

JAajora.

JIn4HOCTHBIE pe3y/IbTaThl:

1. T'oTOBHOCTH M CITOCOOHOCTH OOYUAIOLIUXCSI K CAMOPA3BUTHIO M CaMOOOpa30BaHHUIO Ha OCHOBE

MOTHUBAIIUHU K O6y‘I€HI/IIO " IIO3HAHUIO.

2. CchopMupOBaHHOCTbH LIEIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOLIECTBEHHON MPAKTUKH, YUUTHIBAIOLIETO COL[UAIBHOE,

KYJBTYpPHOE, A3BIKOBOE, TYXOBHOE MHOT000pa3ue COBPEMEHHOIO MUPA.

3. Oco3HaHHOE, YBaKUTEIBHOE U 100pOXKeIaTeIbHOE OTHOLIEHUE K IPYTOMY Y€I0BEKY, €ro

MHEHHIO, MUPOBO33PEHUIO,

4. ChopMHUPOBaHHOCTH IIEHHOCTH 3/I0POBOTO M 0€30macHOro o0pa3a )XKU3HU; HHTEPUOPHU3aIUs

MMpaBUJI MHAUBUAYAJIbHOI'O U KOJIJICKTUBHOI'O 0€e30macHOTO IIOBCACHU .



5. ChopMHPOBaHHOCTH OCHOB DKOJIOTHYECKOUN KYJIbTYpPhI, COOTBETCTBYIOIIECH COBPEMEHHOMY
YPOBHIO 3KOJIOTHYCCKOT'O MBINIJICHUSA, HAJIMYUEC OIbITA SKOJOTMYCCKU OpHCHTHpOBaHHOﬁ
pedIIEKCUBHO-OIICHOYHON U MPAKTUYECKOU JIEATEIHHOCTH B )KU3HEHHBIX CUTYaIUIX

(TOTOBHOCTb K MCCIIEOBAHUIO MIPUPOJIBI, K OCYIIECTBICHHUIO MPUPOJOOXPAHHOM e TEbHOCTH).

IIpenmerHbie pe3yJIbTaThI
[Tpu peanuszanuu nporpaMMsbl AJIEKTUBHOTO Kypca 10 XUMHUH 00ydaromecs HayqaTcst

1. Pemwars 3a1auu ¢ NPOU3BOACTBEHHBIM COACPKAHUEM.

2. CocCTaBnsTh YpaBHEHHS PEAKIHA TOTMMEPU3ANH, COMTOTUMEPU3AIIH, TTOTHMKOHICHCAIIIH.

3. .IlnanupoBaTh pabOTy U MO3TAIHO €€ OCYLIECTBIATh, pad0TaTh C JOMOJHUTEIBHON
JUTEPATypPOii; HAaBBIKM ITyOJIMYHOIO BBICTYIUIEHHUS, YMEHHE BECTH JUCKYCCHIO,
IIPOBOJIUTH IIPE3EHTALMIO CBOETO ITPOEKTA.

4. TlomywaT npencraBiI€HHE O XUMHUYECKOM MPOMBIIIJIEHHOCTH KaK BaKHEHIIEH OTpaciu

HAapOJIHOT'O XO35MCTBA.

Conep:xkaHue Kypca
Beenenue (1 4.)

OO61re NoHATHS 0 HU3KOMOJIEKYJISIPHBIX M BBICOKOMOJIEKYJISIpHBIX coenHeHusx (BMC).

YHUKanbpHBIE CBOMCTBA IMOJIMMEPOB. HpHpOI{HLIe U CUHTCTUYCCKHUC ITOJIMMCPHI.

Tema 1. Ctpoenue nonumepos (1 4.)

OCHOBHBIC TTOHSTHS: MOHOMEDP, CTPYKTYPHOC 3B€HO, CTCIICHb ITOJIMMCPU3AalIU, MOJICKYJIAPpHAA

Mmacca. Kiaccugukanus nmoinumepos.
Tewma 2. CunTe3 nonumepos (2 4.)

Peaknus nonmumepunsanuu. PagukansHas nonumepusanusd. MHunmaropsl. Mexanusm
paauKalbHON nmoauMepu3auuu. THruOUTOpsI U peryisTopbl paguKaabHON MOJIMMEpU3aliu.

Honnas oJImMepunu3anus . Peaknus moaukoHaIeHCALUH.

Tema 3. ®usnueckue cBOMCTBA MOIUMEPOB (2 4.)



Kpucranmmmaeckue u amopdubie o6sactu B mommmepe. Tpu GU3HIECKUX COCTOSTHUS aMOPGHBIX
MOJIMMEPOB (CTEKII000pa3HOe, BEICOKOAIACTUYHOE U BA3KOTEKYydee). MexaHU4ecKue CBOWCTBA

IIOJINMEPOB.

Tema 4. Bonokna (1 4.)

HpI/IpO,I[HBIC, CUHTCTUYCCKHUE, HCKYCCTBCHHBIC BOJIOKHA U UX XapaKTCPUCTHUKA. HonyquHe

BHCKO3HOT'O 1 alI€TaTHOI'O BOJIOKOH. HpOI/I3BOI[CTBO KallpoOHa.

Tema 5. Ilnactmaccs! (2 4.)

ITonsTue nnactmacc. TepmorunacTsl. PeakTomiactsl.

JlaboparopHsblil mpakTukyM (3 4.)

[TpakTideckas pabota 1. «MccnenoBanue CBOWCTB CHHTETHYSCKHUX BOJIOKOH B CPABHEHHH C
HaTypaJIbHBIMHU U UCKYCCTBEHHBIMWY, ITpaKkTUdeckas padora 2. «VccienoBanue cBONCTB

naacTmMacce».

Koudepernnus (2 4.). [lomydenue u npuMeHeHHE Han00JIee BAXKHBIX CHHTECTHUECKUX H

IIPUPOJHBIX ITOJIMMEPOB.

Tema 6. buononumepsi (1 4.) benku, nonmucaxapuasl. HykiaemHOBBIE KUCTOTHI.

JlaGopatopHslii mpakTukym (1 4.)

[Ipaktuueckas padota 3. «B3zaumoselicTBue kpaxmaia ¢ ionoM. ['uiponus kpaxmana.

3aueTtHoe 3aHaTHE (1 41.)

IlrannpoBanue Kypca

No Tema KonuuecTBo yacos
1 Brenenue 1
2 CrtpoeHre moIrMMepoB 1
3 CuHTe3 moMMepoB 2
4 ®du3nuecKue CBOMCTBA MOJIUMEPOB 2




5 Bonoxkna 1
6 [Tnactmaccer 2
7 JlaGopaTopHBI# TPaKTUKYM 3
8 Buononumepst 1
9 JlaGopaTopHBIi TPAKTUKYM 1
10 3aueTHOE 3aHATHE 1
11 3auer 1

Bcero 17




