Ipunaoxenne Ne 13 kbMm T1. 13

YUYEBHA ITPOI'PAMA 11O XUMMUS U OITABBAHE HA OKOJIHATA CPEJA 3A IX KJIAC
(OBLIOOBPA30OBATEJHA MOAIOTOBKA 11O PAMKOBHU YUYEBHU IIJIAHOBE
O WI. 12, AJ1. 2, T.5-14, T. 16 — 18, T. 20 — 21, T. 23 — 24 OT HAPEJBA Ne 4 OT 30 HOEMBPH 2015 I'. 3A YYEBHUS I1JIAH)

KPATKO ITPEJCTABSHE HA YYEBHATA ITPOI'PAMA

VYuyebHara mporpama 1o xumus u onazeéamne Ha okoaHama cpeda 3a |X Kiac BKIIOUBA M3MCKBAHUS 33 YCBOSIBAHE HA OCHOBHH 3HAHMS U
(dopmMHpaHe Ha yMEHUs, CBBP3aHU C BbIJIEPOJIa M HETOBH CheAMHEHUs; KiIacu(UKalus, CTPOEXK 1 CBONCTBA HA OPraHMYHM BEILLIECTBA; U3MOJI3BaHE
Ha 3aBUCUMOCTUTE MEXIY BEIMUYMHUTE Maca, 00eM, KOJIMYECTBO BEUIECTBO, MOJHA KOHLEHTPALMA U MacoBa 4acT; IUIAHUPAHE U IPOBEXKIaHE Ha
eKCIIEPUMEHTH U U3CcieIBaHUsl. AKIEHTUPAHO € BbPXY 3HAUYEHUETO HAa U3y4yaBaHUTE BEUIECTBA 32 OMTA M IPAKTHKATa, KAKTO U HA Bb3JAECHCTBUETO
UM BBPXY OKOJIHATa CpeZia U 3IpaBETO Ha YOBEKA.

3a yCHeIHOTO M3MbJIHEHUE Ha MporpaMaTa € HeoOXOIUMO Jla ce ImpuiaraT U chyeTaBaT TPaJULMOHHU U CbBPEMEHHU (OPMHU, METOIU U
NOJIXOAX TIPH OpraHu3UpaHe Ha y4eOHHsS NpOIEC, C aKTHBHO BKJIIOYBAHE HA €IEMEHTH HA M3CIENOBATEICKHS M Ha MPOOJIEMHHS TOAXOI U
U3I0JI3BaHE BB3MOKHOCTUTE Ha HH(DOPMAIIMOHHO-KOMYHUKAIIMOHHUTE TEXHOJIOTUU. 3a pa3KpHUBaHE HA €KCIIEPUMEHTAIHATa ChUTHOCT HA XUMHUSITA

€ HCO6XO,[[I/IMO Aa €€ U3IOJ3BAT BCUYKH Bb3MOKHOCTH 34 ACMOHCTPALIUOHECH, J1a60paTopeH " JOMAIlICH CKCIICPUMCHT.

OYAKBAHMU PE3YJITATH OT OBYYEHHUETO 110 YYEBHUA ITIPEIMET B KPASI HA KJTACA

OBJIACT HA 3HaHusA, yMeHHs], OTHOLLICHUSI
KOMIIETEHTHOCT B pezynmam na 0b6yyenuemo yuenuxvm:
Kiaacupukanus Ha 3anucBa ¢ XUMUYHH (HOPMYIIM HEOPTaHUYHH CHhEIMHEHUS Ha BBIIepoaa U 00pa3yBa HAMMEHOBAHUATA UM TIO JaJE€HO
BelIeCTBATA U O3HAYCHUE.
HOMEHKJIaTypa 3anucBa ¢ XUMUIHHA HOPMYITH aTKaHU, AIKEHHU, ATIKWHU C JI0 TEeT BBIJIEPOIHA aTOMa B MOJICKYJIaTa Ha ChEIMHEHUETO
10 JaJIeHO HAMMEHOBAHUE.
CbcTaBsi HAMMEHOBAHMS HA aJKaHM, AJIKEHU, AJIKMHU C JI0 TIEeT BBIJIEPOJHU aToMa B MOJIEKyJaTa Ha Chb€JUHEHUETO 110
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CTpYKTypHa dopMyina, KaTo mpuiara Homenkiarypara Ha IUPAC.

ChCcTaBst HAUMEHOBAHUS HAa HSAKOM MPOU3BOHU HA BBITICBOJOPOJANTE (METAHOI, €TaHoI, (DeHOJ, MeTaHaJl, TPOIIaHOH,
€TaHOBa KHCEJIMHA, OEH30€Ha KHCEJIMHA) TI0 CTPYKTYypHA popMyita, kaTo npuiara HomeHnkiarypara va lUPAC.
Pasmo3HaBa 1o crpykrypHa (opmysia BBIIICBOAOPOAM (aJKaHH, aKeHW, AIKMHU, OCH3CH) W TEXHU MPOU3BOIHH:

QIKOXOJIH, KapOOHWIIHU CheTUHEHUS ¥ KAPOOKCHITHUA KUCETIHH.

CTtpoex u cBolicTBa HA

BelecreaTra

Pasno3naBa npocTa 1 clio’)kHa XUMHYHA BPB3Ka B CTPYKTYPHHU (POPMYIIM HA HEOPTAHWYHU U OPTaHUYHH ChEIUHEHHS.
Pa3no3naBa nmpupoaHUTE aNoTPOIHU (GOPMH Ha BBIJIEPO/a MO OMMCAHUE HA CBOWCTBATA UM.

Omnpenens BUa Ha BbIJIEPOIHATA BEPUra B OPraHUYHU ChEIUHEHHUS.

OmnwucBa (pu3MYHM CBOICTBA Ha BBHIVIEPO/Aa U HA HETOBM HEOPTaHWYHH W OPTaHUYHU CHEIMHEHUS M OOSCHSIBA HAKOU
(U3MYHN CBOWCTBA HA BEIIECTBATA C TEXHHS CTPOCK.

OnucBa XMMUYHM CBOWMCTBA Ha BBIJIEPOJA U HETOBUTE OKCHJIH.

OnucBa XUMHYHU CBOWCTBA HA OPraHWYHU ChEAMHEHHs (BBIVIEBOAOPOAM, AIKOXOJIM, alAEXHU]IU, KETOHU U
MOHOKapOOKCHUIIHH KUCEIINHU, aMUHOKHUCEIINHH, CAalTyH!, Ma3HUHU, BBITIEXUAPATH U OCITHIN).

OO0sicHsIBa XapaKTEpHU CBOMCTBa HA HACUTEHHM, HEHACHUTEHH W apOMATHH BBIJTICBOAOPOAM C BUAA HA XUMHUYHHUTE
BPB3KH B TAX (IIPOCTU U CIOXKHHU).

CB’bpSBa 06H_II/I CBOMCTBA Ha MMPONU3BOJAHHN Ha BBIITICBOAOPOIAUTE C q)YHKI_[I/IOHaJ'IHaTa rpyiia.

3HayeHue Ha
BeleCTBATA U Ola3BaHe

Ha OKOJIHAaTa cpeaa

CBBbp3Ba MPAKTHUECKOTO TMPHJIOKCHWE W 3HAYCHHE HA BBHIVIEPOJa U HA HETOBH CHEAMHCHHS C TCXHU (PU3UYHH H
XWMHWYHU CBOMCTBA.

OnucBa TMPHUIOKEHUETO B MpPAaKTHUKaTa Ha OPraHUYHU CHEIWHEHHUS: TOPHBA, PAa3TBOPHUTENH, MOIYMPOIYKTH 3a
XUMHUYECKH MMPOU3BOJICTBA U MPOIYKTH 3a OUTA.

Ornuca OMoOrMYHN (YHKITUM Ha MAa3HUHU, BBIIICXHUPATH, aMUHOKHCEITUMHU U OCNITHITH.

OOGcH)Ia coruamHo-00IIeCTBEHH TPOOIeMH, CBhP3aHU C yIIoTpebaTa Ha BEIIeCTBa ¢ HAPKOTUYHO JICHCTBHE.

OreHsiBa BB3JICHCTBUETO HA HIKOM BEIIECTBA BHPXY JKU3HEHHUTE MPOIECH, 3/IpaBETO HA YOBEKA W OKOJIHATA Cpela U

IMpaBU U3BOJH 3a CKOJIOTUYHU HpO6HCMI/I, CBBpP3aHH C yHOTpe6aTa HUM.




I/I3pa3${Ba MHCHHUC 3a PCIIaBaHC Ha CKOJIOTMYHU HpOGJIeMI/I, CBBbpP3aHU C U3MOJI3BAHCTO HAa OpTaHUYHU CHCAWUHCHUA B

[IPAKTHKATA.

XVMHUYHHU NPOLecH

I/I3pa3;1Ba XapaKTCPHU XUMHUYHU CBOMCTBa Ha BBIJICPOJa U Ha HEIrOBU HCOPraHWYHHW W OpraHW4HU CBbCIWHCHHUA C
XUMHWYHU YPABHCHUA UM CbC CXEMH.
Pazno3naBa XxuMuU4YHH pCaknuu, U3pa3CcHU C XUMUYHHU YPAaBHCHUS: TOPCHC, 3aMCCTBAHC IIPU aJIKaHU H 6CH3GH,

NPpUCHCAUHABAHC ITPHU aJIKCHU U aJIKWHU, [TIOJIMMCPU3alus, CCTepI/I(bI/IKaLII/ISI.

Excnepumenr,
u3cjeIBaHe u

H3YUCIICHUA

HJ'IaHI/Ipa M HU3BbpIIBA XMMHWYHU CKCIICPUMCHTH 3a pa3llO3HABAHC Ha BBITICPOJACH JHOKCHI, Kap6OHaTI/I, AJIKOXOJIH,
AJACXU A, OpraHuYHU KUCCIIMHA, BbITICXUAPATH, 66J'ITI>I_[I/I, KaTo CIIa3Ba IIpaBuJIa 3a Oe3ormacHa pa60Ta.

HpeIlCTaBSI YCTHO 1 MUCMCHO PE3YJITATH OT XUMHWYCH CKCIICPUMCHT U IPAaBU U3BOJU U 3aKIIIOYCHUS.

N3noa13Ba 3aBUCHMOCTHUTE MCXKAY BCIMYMHHUTC Maca, 06GM, KOJIMYCCTBO BCHICCTBO, MOJIHA KOHICHTPALUA U MaCcOBa
qacT IIpH pClIaBaHC Ha 3a1a4H.

HM3Bnuua u oleHsBa IO 3a7aJCHH MOKa3aTellu I/IH(bOpMaI_[I/IH 3a BCHICCTBA U IIPOLCCH, IMPCACTAaBCHA YpPC3 TCKCT,

MOJICJTH, TAOJIUIIH, TPAPUKU U TUATPAMHU.

YYEBHO CBABPKAHUE

Temu

OuakBaHu pe3yJTaTH N0 TeMHU HoBu nousitus

1. Bbriepoa v HeroBu
HEOPraHUYHU
CheUHEeHHUs

1.1. Beruepon

1.2. Oxcunu Ha BBIVIEpOAA
1.3. Kpwrospar Ha

BBIJIEpPOJIa B IpUpoJaTa

Omnucea cTpyKkTypaTa U CBOMCTBaTa Ha TpadUT U AUAMaHT. ® HEyTpaJeH OKCUJ
JlaBa mpumepH 3a IPAKTUYECKOTO IPUIOKEHWE M 3HAYCHHE Ha AJOTPOITHUTE
dhopmu Ha BBIIIEpOIA.

3anmucBa ¢ XUMHYHA (QOpPMYIHM CHhEIMHEHUS Ha BBIJIEpoJa H o0Opa3yBa
HaMMEHOBAHMSTA UM 10 JaJ€HO O3HAYEHUE.

OmnucBa B3aMMOJICHCTBHSITA HAa BBIJIEPOJI C KUCIOPOJ U C BOJOPO/ (10 METaH) U I'H

H3pasdgBa ¢ XUMUYHH YPaBHCHUS.




Onucsa OTPOBHOTO JEHCTBUE HA BBIVIEPOIHUS OKCHI.

OmnucBa CIOBECHO WIM II0 CXEMa KpbroBpaTa Ha BBINIEpPOJAa B IpUpOJATa U
3HAYEHUETO MY 3a )KUBUTE OPraHU3MH.

N3pa3siBa ¢ XMMHUYHM YpaBHEHMs B3aUMOJAEHUCTBUATA Ha BBIVIEPOAECH OKCHI C
KHMCJIOPOJT; HA BBIJIEPOAECH TUOKCH/L C BOJIA U C KAJILIUEB JUXUIPOKCHU/.

I[0Ka33a 9pe3 XUMHYCH CKCIICPUMCHT BBITICPOACH OUOKCUI U Kap6OHaTI/I.

2. Be1munHu u
3aBHCHMOCTH

2.1. KomnuecTtBo
BellecTBO. MoiiHa Maca u
MOJIEH 00eM

2.2. MonHu OTHOLIEHUS B
XUMHUYHU ypaBHEHUS

2.3. MoJiHa KOHLIEHTAUs

W3pa3sBa BeJIMYMHUTE Maca, 00eM, KOJIMYECTBO BEIIECTBO, MOJHA Maca, MOJICH
00eM ChC ChOTBETHUTE MEPHH CIMHHUIIM.

PemraBa 3amaum 3a mpecMsTaHe Ha MOJIHA Maca, MOJCH o0eM, maca, o0em,
KOJIMYECTBO BEIIECTBO M MacoOBa 4acT.

W3pa3siBa MOJIHM OTHOILICHUS Bh3 OCHOBA HA XUMHYHU YPaBHEHHUSI.

HM3uucngasa MonHaTa KOHIOCHTpaluA Ha BCIICCTBO B pa3TBOP.

KOJINYECTBO BEIICCTBO
MOJIHA Maca

MOJIEH 00eM

MOJIHH OTHOIIIEHUS

MOJIHa KOHOCHTpAaluus

3. BorieBsogopoau

3.1. CbcTaB U CTpoEXk Ha
OpPTaHUYHUTE CheINHEHHS
3.2. Hacurenun
BBIJIEBOJOPOAM — AJIKAHU
3.3. Henacutenu
BBIIICBOIOPOIH — AJTKEHH,
QIKWHA

3.4. ApomatHu

BBIIIEBOIOPOIN — OCH3EH

Omnpenenst BUIOBETE BBITIEPOJIHN BEPUTH.

3anucsa ¢ o01M (HOPMYIIH aJTKaHH, ATKEHU U aJIKUHH.

Onpenenst BuAa HA XUMUYHHUTE BpPB3KH (MPOCTH M CIOXKHU) TO JAJEHU
CTPYKTYpHU (OPMYJIU Ha aJIKaHU, AIKEHH, aJIKUHU.

PasrpannyaBa no najzeHa CTpykTypHa (opMyiia BEpHKHU U TIO3ULIMOHHU U30MEPH
Ha aJIKaHW, AJIKEHW W aJKUHU C JI0 NEeT BBIVIEPOAHM aTOMa B MOJIEKyJaTa Ha
ChEJIMHEHUETO.

CbcTaBs HAMMEHOBAHUS HA aJlKaHW, aIKEHH, aJKUHU C /10 TIET BBIJIEPOJHH aToMa
B MOJIEKyJaTa Ha CHEIUHEHHETO 110 CTPYKTypHa Qopmyna, KaTro mpuiara

HoMeHKkJarypata Ha [UPAC.

BBIJIEPOJIHA BEpUra
XOMOJIOKEH pell
aJIKaHU

aJIKeHU

AJIKMHU

U30MepHUs

HU30MepH

BEPH>KHA N30MEPHSI

MO3UIIMOHHA U30MCPUs




3.5. [Ipupoauu
U3TOYHHUIIM HA

BBIJICBOJIOPOIU

3anucBa ¢ XMMUYHM (POPMYIJIM AlKaHM, ANKEHH, AIKHHHU C JI0 TEeT BBIVIEPOJHU
aToMa B MOJIEKYJIaTa HA Cb€AMHEHUETO 110 1aJCHO HAUMEHOBaHUE.

Onucaa (pu3M4YHU CBOWCTBA HAa OCH3EH, HA AJIKaHU, AJIKEHU U aJIKHHH.

OnucBa XMMHUYHY CBOWCTBA Ha aJIKaHU — FOPEHE U XaJIOTeHUPaHe.

W3pas3siBa ¢ XUMUYHU YpaBHEHHsS XJIOpMpaHE HAa METaH W TOpeHe Ha METaH M
IIPOIIaH.

OmnucBa XUMUYHU CBOMCTBA Ha aJIKEHH U AJIKUHHU — TOPEHE U MPHUCHEANHABAHE Ha
BOJIOPO/JI, BOJIA, XaJIOTCHH.

W3pa3siBa ¢ XUMUYHU YpaBHEHMs MOJIMMEPU3ALUATA HAa €TeH, B3aUMOECHCTBUETO
Ha €TeH U €THH C BOJa.

OO0scHsIBa 3aMECTUTEITHUTE PEaKIIUH MPU aJTKaHU U MPUCHEAUHUTEITHUTE PEaKIuu
IIPY AJIKEHU M aJIKUHM C BUJIa HA XUMUYHUTE BPB3KH B TAX.

M3pbppimiBa M ONHUCBAa KAuyeCTBEHM pEAKLUUU 3a OTKpPUBAaHE Ha HEHACUTEHU
BBINICBOOpoan (oOe3lBeTsiBaHE HAa OpOMHa BoJa M PAa3TBOP Ha KaJIUEB
NIepMaHTaHar).

N3pa3zsiBa ¢ XMMUYHO ypaBHEHHE XaJOreHUpaHE Ha OCH3€H M OINMCBA PeaKlusATa
KaTo 3aMECTHTENHA.

OO6sicHsIBa PUIIOKEHUETO Ha BBIVIEBOJOPOIM B IPAKTHKATA C TEXHHU CBOMCTBA.
OnucBa mbpBUYHATa MpepadoTka Ha HedTa U NPUIOKEHUETO HAa OCHOBHHUTE
HedTeHu ¢pakuuu (ra3 nponaH-oyraH, OEH3UH, ra3b0Jl, MasyT).

OnucBa mpaBuia 3a Oe3omacHa paboTa ¢ BBIVIEBOAOPOAM, H3MOJI3BAaHU B
MpaKTUKaTa — MeTaH, poIaH, OyTaH, €TUH.

OO6sicHsiBAa  BpeIHOTO  BB3JCIiCTBME Ha MeTaHa, (peoHute, Hepra U

HE(PTONMPOAYKTHTE BbPXY OKOJHATA Cpela.

MMOoJIMMEpHU3allnAa
3aMCCTUTCIIHA PCAKII A

MNPUCHCINHUTCIIHA PCAKIIUA




OnensBa ropuBaTa Mo Bb3ACHCTBHETO UM BBPXY OKOJHAaTa Cpela Bb3 OCHOBA Ha
JAHHU OT Pa3JINYHU U3TOYHUIIY.
IIpencraBsd BB3MOKHM HAayMHM 3a HaMasiBaHE Ha €MHUCHUMUTE OT IapHUKOBUTE

ra3oB€ BBITICPOJACH JUOKCHUI U MCTAH.

4. Ilpou3BoaHM HA
BBIJIEBOIOPOIUTE
4.1. XuapOoKCUITHU
NIPOM3BOJIHU Ha
BBIJICBOIOPONTE
4.2. Kapbonmiau
NIPOM3BOJIHYU Ha
BBIJICBOJOPOIHNTE
4.3. Kap6oxkcumHu
KHUCCITMHH

4.4. AMUHOKHACEINHUA

Pasno3naBa no ganeHa cTpykrypHa (opmyia IpOU3BOJHU HAa BBITIIEBOAOPOAMTE:
QIIKOXOJIM, KapOOHWJIHM CBhEAMHEHUS, KApOOKCWIHM KHUCEIUHHM, AaMHHU W
aAMHUHOKHCEIIMHH.

CbcraBs HaMMEHOBaHMs Ha HSKOM IPOW3BOJIHHM Ha BBIJIEBOJOPOAMTE (METAHOIM,
eTraHoJ, (eHOJI, METaHaJl, IIPOIIAaHOH, €TAHOBA KUCENHMHA, OCH30€Ha KUCEIHNHA) 1O
cTpykTrypHa Qopmyna, karo mpuiara HomeHnkimarypara Ha |UPAC u 3amucsa
¢dbopmyra 1o 1aeH0 HauMEHOBaHHE.

Pa3no3naBa xumuyHnTE POpMYIM Ha BELIECTBA, U3MOJI3BAHH B OMTA M NIPAKTUKATA
— rmnepost, GopMaIex 1, alleToH, OIETHA KUCEINHA, CATAIIMIOBA KHCEIIHHA.
W3pnuya u cpaBHsSBa MHQpOpManus 3a (U3MYHA CBOWCTBA HA TMPOW3BOJHH HA
BBIJICBOJIOPOANTE (METAHOJ], €TaHoJ, (eHoJ, MeTaHaj, MpPONaHOH, eTaHOBa
KHCeInHa, OCH30eHa KHUCEIMHA, CATUIMIOBA KUCEINHA, TIIULHH).

W3pnuya w aHanmm3upa WHPOpPMANUsS OT pa3iMyHU W3TOYHHUIM BBB BpPB3Ka C
(U3NOIOTHYHOTO JCWCTBUE U TPUIIOKEHUETO Ha METaHOI, eTaHol, 1,2-eTaHanon,
[JIUMLEPOJ, HUTPOIJIUIEpUH, (eHosl, MeTaHan ((popManaexuna), aleToH, OIeTHa
KHCEJMHA M JIPYT'M KapOOKCHIIHM KHUCEJIHWHHU (MpaBu€Ha, CalMLMIOBa, OEH30€Ha,
MJIEYHA).

Onucsa pepMEeHTAMOHHHU MTPOLIECH — aJIKOXO0JIHA U OLIETHO-KKCeNa (pepMeHTaIusl.

¢dbyHKIIMOHATHA rpyna

AJIKOXOJIN
TEXHTA

KETOHU

KapOOKCWIIHU KUCEITUHH
ecTepuduKams

ecrepu

aMUHOTpyTIa
AMUHOKHCEITUHU

HEeNTUIN




N3pazsiBa ¢ XMUMUYHO YpaBHEHHE TOPEHETO HA €TAHO.

OmnmcBa xapakTepHu 3a (yHKIMOHATHATA TPyNa XMMUYHHA CBOMCTBA Ha MeTaHal,
eTaHaJl U IPONAHOH: NPUCHEANHABAHE HA BOJOPOJ; B3aUMOJIEHCTBUE HA METaHal
U eTaHaJl C AMOHSIUEH Pa3TBOP HA AUCPEOBPEH OKCUI U C MEJICH TUXUIPOKCHIL.
I/IspasslBa C XMMUYHH YpPaBHCHHUA AUCOLHALMA HaA OLCTHA KHUCCIMHA BBB BOJCH
pas3TBOp, B3aUMOJCHCTBHIE C OCHOBU U €CTepU(UKAIHS C €TaHOIL.

M3noi3Ba KaueCTBEHU PEAKLUU 33 OTKPUBAHE U JJOKAa3BaHE HA €TAaHOJI, IJIMLEPOII U
aNZIeXu B pa3InyHU IPOTYKTH.

W3pa3siBa ¢ XMMHUYHO ypaBHEHUE 0Opa3dyBaHE Ha IUIIENTHA OT JABE MOJEKYJIH
0-aMHUHOOLIETHA KHUCENUHA (TJIMLUH).

W3Bnnua u npeacrass nHGOpMaLys OT pa3IudyHy U3TOYHULIM 332 YYACTHETO Ha O~

AMHUHOKHCCIIMHUTC B U3I'PAXKAAHCTO HaA IICIITUAU U 66J'ITT>I_[I/I.

5. Oprann4Hu BeuecTBa
B IPMpPOJIATA U B
NPaKTHKaTa

5.1. Ma3HuHH, canlyHu U
CUHTETHUYHU MHEILU
BEIIECTBA

5.2. Beruexuapatu

5.3. bentpuu

CpaBHlea HH(l)OpMaHI/Iﬂ 3a pas3jiIn4dy BUAOBC MAa3HUHHA (TG‘IHI/I 1 TBBPAH, HACUTCHU
Y HEHAaCUTEHHU) U TAXHOTO 3HAUYEHUE 32 OPraHU3MHUTE.

IIpencraBs upe3 cxema WM TabIMIA T0-BaKHM XUMUYHHU CBOMCTBA HA Ma3HUHUTE
— XUJPOJIN3a, OCAIlyHBAaHE, XUIPUPAHE.

Omnucsa CAITYHUTEC KaTO COJIM Ha BUCIIHUTC MAaCTHU KHUCCIIMHU.

Pazmmuasa CKCIICPUMCHTAJIIHO CallyHW OT CHHTCTHUYHM MHUCHIM BCIICCTBA I10
xapakTepHH cBoiicTBa (pH, oTHacsiHe KbM TBBpJa BOJa U KUCEIUHN).

CpaBHsBa uHpOpManus 3a MNOpPeIUMCTBA M HEAOCTaThIIM Ha CallyHUTE W
CHUHTETHYHUTE MHUEIIM BEIIeCTBa MPH M3MOI3BAHETO UM B OMTa M MO OTHOLICHUE
Ha OIIa3BaHE Ha OKOJIHATa cpeJia.

W3Bnuua nHpopmanus 3a GU3MUHU CBOMCTBA Ha IUIIOKO3a, 3aXapo3a, HUIIECTE U

eTyI103a.

Ma3HHHHU
carmyHu
XUAPOIN3a
MOHO3aXapuan
IU3axapuan
MOJIN3axXapuIu

HAapKOTUYHU BCIICCTBA




[Tnanupa ¥ U3BBPIIBA €KCIIEPUMEHT 3a JOKa3BaHE Ha Pa3IMyHU (DYHKIIMOHAIHU
IpYyIH B MOJIEKYJIaTa Ha TIIIOKO3aTa.

Knacudunupa rmoxo3zara n Qpykrosara KaTo MOHO3aXapuaM, 3axapo3aTa KaTo
IU3axapujl; HULIIECTETO U LeNyJI03aTa KaTo MOJIu3axapHu/iu.

OmnucBa XUIposu3a Ha 3aXapo3a U HUILECTE.

AHanu3upa TEKCTOBE OT Pa3IMYHU MH(OPMAIIMOHHM W3TOYHHIKA BHB BpbB3Ka C
OMOJIOTHYHNATE (byHKI_[I/II/I Ha BBITICXUAPATUTC U 3HAYCHUCTO UM 34 IIpAaKTHUKATA.
OOchxaa €KOJOTMYHM MpoOJeMH, CBBbpP3aHU C IOJy4yaBaHETO HA XapTus —
U3CcHUYaHe Ha ropure (oOe3ecsBane), 3aMbpCsiBaHe Ha BOJIU.

OueHsiBa 3HAYECHUETO HA PA3JeTHOTO ChOMpaHE Ha XapTHs 3a HelHaTa IOBTOpHA
npepaboTka.

Omnuca 6enThLUUTE KaTO NPUPOJIHU BUCOKOMOJIEKYIHU ChbeIUHEHNUS, U3TPaIEHU OT
0-aMUHOKHCEJIMHU, U OMOJIOTUYHATA UM POJISL.

N3cnenBa ekcieprMEHTaIHO IPOMEHU B OENTHIUUTE (KOoaryalus, IpecuyaHe) 1noj
JeicTBHE Ha pa3IMyHU (PaKTOpHU: TEMIepaTypa, KUCEIMHU, OCHOBH, €TaHOJI.
IIpoyuBa u ananmu3upa uHbopManMs 3a BBIVIEXUIPATH, MA3HUHU U OENTbHIIH,
CBBbp3aHa ChC 3/IpaBOCIOBHOTO XPaHEHE.

OO6cpxaa colManTHO-0011IeCTBEHU MPOOJIEMH, CBbP3aHu ¢ YIOTpebaTa Ha BEIIeCTBa

C HAPKOTUYHO JEHCTBHE.

AKIIEHT B yueOHO-TI03HABaTETHATA JICMHOCT € YCBOSIBAHETO Ha MPAKTHYSCKH YMEHHS 32 U3BBPIIBaHE Ha HAOIIOIeHUs U TJabopaTopHa padoTa.




IIpumepHu Temu 3a J1aGOpATOPHU PAadOTH U MPAKTUYECKH JeHHOCTH:

1. WMscrnensane Ha CBOMCTBA M IOKAa3BaHE HA BBIJTICPOCH TUOKCH U HA KapOOHATH.

I/ISCHGI[BaHe Ha CBOMCTBa Ha OpraHN4YHH KUCCIIMHU U JOKA3BAHCTO UM B PA3JIMYHU IIPOJYKTH.
CpaBHI/ITeHHO HN3CJICABAHC HAa CBOMCTBa Ha CallyHu U CHHTCTUYHHU MUCUIU BEIICCTBA.

Jloxa3BaHe Ha BBIVIEXUIAPATH B XPAHUTEITHU IPOLYKTH.

2 T

W3scnenBade Ha cBOMCTBA HA OCIITHLIN.

N3cnenBane Ha cBOICTBa Ha aIKOXOJHX (€THIIOB aJIKOXOJI, INIMLEPOS) U AJIEXUIM U TI0Ka3BaHETO UM B XpaHU U IIpenapaTH.

NNPEINOPBYUTEJHO NPOUEHTHO PA3IIPEAEJEHUE HA 3AAB/KUTEJTHUTE YYEBHU YACOBE 3A I'OJAUHATA

lNogumien Opoit yacoBe 3a W3ydaBaHe Ha NMPEAMETA XuMus U onazéare na oxoanama cpena B 1X kmac — 54.

3a HOBHY 3HAHUA

110 56%

3a nperoBop 1 00001ICHIE

110 9%

3a MPaKTUYICCKU JEHHOCTU (J'Ia60paTOpHI/I YIIpa)XxHCHHUA, PCIIaBaHC Ha 3ada4yu, CCMUHApHU, NUCKYCHUH, I[e6aTI/I,

MIPOEKTH, YUeOHU €KCKYP3UU U Jp.)

HE Ho-MaJIKko oT 27%

3a KOHTPOJ U OlIEHKa

1o 8%

CIIEHUOUYHUN METOIU U ®OPMMU 3A OLNEHSABAHE HA IOCTU/XKEHUATA HA YYEHULIUTE

OII@H?IBaHeTO Ha 3HaHUATA U YMCHUATA HA YICHUIIHUTC € B CbOTBCTCTBHUEC C MPCABUACHUTEC B IIpOrpaMara O4akKBaH! PE3yJITaTH U I[GI\/'IHOCTI/I.

HpeJIBI/IJI CBhIIHOCTTaA Ha yqe6Hm{ npeaMeT €€ NperopbYBa 0CcOOCHO BHUMAaHHUE Ja 6'13)16 OTACJICHO HAa MPOBEPKATa U OLICHKATA HAa IMPAKTUYCCKHUTEC

YMCHUA. KpI/ITCpI/II/I B ClIydasa Ca TIOCTHXKCHHUATA Ha OYAKBAHUTC PC3YJITATU OT 00JIaCT Ha KOMIICTCHTHOCT ,,EKCHepI/IMCHT, n3CJICaABaHEe U

U3YUCIIEHUA .

Y4eHuKbT TpsiOBa MpeABAPUTENHO /1a € HHPOPMUPAH 32 KPUTEPUUTE U CHCTEMATa 3a OLICHSIBaHE Ha MOCTHKEHUATA MY.




CboTHOIEHHMeE IPH ()OPMHUPaAHE HA CPOYHA M TOAUIIHA OLlEeHKA

Texymu oneHKu (0T YCTHH, OT TUCMEHHU U OT NMPAKTHYECKU U3IUTBAHHMS ) 40%
O1eHKH 0T KOHTPOJIHH PaboTH 30%
O11eHKH OT APYTH NEWHOCTH (JJoMantHu paboTH, JTabOpaTOPHH YIIPaKHEHHUS, CEMUHAPH, paboTa 10 MPOCSKTH U Ap.) 30%

JEHHOCTH 3A IPUJIOBUBAHE HA KJIIOUOBUTE KOMIIETEHTHOCTHU U MEXIYIIPEIMETHHA BPH3KH

MaTeMaTHYeCKa KOMIIETEHTHOCT ¥ OCHOBHM KOMIIETEHTHOCTH B O0JIACTTa Ha TPUPOJHUTE HAYKH W HA TEXHOJOTMUTE — TO3HABaHE W
OCMUCIIAHC HAa OCHOBHHU IIOHATHUSA, ITPOUCCHU U 3aKOHOMCPHOCTHU, HU3IIOJI3BAHC HAa HAMMCHOBAHHUA U XUMHWYHU q)OpMy.HI/I 3a O3Ha4YaBaHC Ha
HCOpTaHWUYHU W OpraHMYHU BCHICCTBA M HAa XMMHUYHH YPaBHCHHA 3a M3pa3jdBaHC HA BAXKXHU H IMPAKTUYCCKU 3HAYMMH TCXHU XHUMHWYHU
CBOWCTBA; U3IOJI3BaHE HA MATEMATHUYCCKH JCHCTBUS U (OPMYIIH IPU U3YHUCIISIBAHE HA MOJTHA Maca, MOJICH 00eM, Maca, 00eM, KOJIMYEeCTBO
BEIIECTBO M MAacoBa YacT;, ChCTaBSHE W pa3uMTaHe Ha TAOJMIIM, CXeMH, rpaduKu, TuarpaMu; W3IMOJ3BaHE Ha JIaHHM 3a CBOMCTBAa Ha
OpTraHU4YHU U HCOPraHMYHU BCHICCTBA 3a U3BOJU U 3aKIIIOYCHHUA 34 MPHUIIOKCHUCTO UM B IIPAKTUKATA U 34 (bHBI/IOJIOFI/I‘-IHOTO um II€I>'ICTBI/IC;
HaOJrofaBaHe, CpaBHSBaHe, pas3lo3HAaBaHE, pa3rpaHUYaBaHe, MOCITUpaHe, TPYHUpaHe, KiIacu(pUIMpaHe HA BEIIECTBA W IPOLECH,
aHaJIM3MpaHe U OllEHsBaHE Ha MHQOpPMAIUS 32 €KOJOTUYHH MPOOJIEeMH U 3a HAYMHH 32 00€3BpeKIaHe Ha OMAcHU 3a YOBEKa M OKOJHATa
cpelia BEIIeCTBa; MJIaHUpPaHe U U3BBPIIBAHE HA XUMUYHHU €KCIIEPUMEHTH 32 U3CJIe/IBaHE Ha BEIIECTBA U MPOLIECH MPU CIa3BaHe Ha MpaBHiia
3a Oe3omacHa pabora.

YMEHHUS 3a TMOJKpera Ha YCTOWYMBOTO pPa3BUTHE U 3a 3/IPAaBOCIIOBEH HAUWH HA JKUBOT U CIOPT — OICHsBaHEe Ha MpOoOJieMH, CBHP3aHU C
B’I)3)I€I\/'ICTBI/ICTO Ha M3YYCHHU BCHICCTBA U MPOLECHU BHPXY 3JPaBCTO HA YOBEKA U OKOJIHATA CpCa, (bopMHpaHe Ha KPUTUYIHO OTHOIICHHUEC KbM
3aMBpPCABAHETO HA OKOJIHATA CpeJla; OCh3HABaHE Ha HEOOXOAWMOCTTA OT Pa3yMHO U3ITOJI3BaHE HA PUPOJIHUTE PECYPCH U PEUUKIIpaHe Ha
OTMaabIMTe; (POpMUpPAaHE HA Harjaca 3a MPUPOIOCHOOpPa3eH HAYMH HA JKMBOT; OCh3HABaHE Ha JIMYHATA OTTOBOPHOCT 3a OMa3BaHE Ha
COOCTBEHOTO 3/JpaBe U MPHUPOJIHATA Cpea.

YMEHHUS 32 YUCHE — YCBOSIBaHE Ha MpaBWJIa, MOJMOMArallyd MO3HaBATEIHHsI MPOIIEC; CAaMOHAOIIOAaBaHe U yIpakKHSIBaHE Ha CAMOKOHTPOI

IIpU UBMBIHABAHC HA IUAAKTUYCCKU 3aJJa4r; CAMOCTOSATCIIHO MPOYYBAHC W aHAJIMU3UPAHC Ha I/IH(I)OpMaL[I/Iﬂ OT pa3JIM4YHU HU3TOYHHIIHA,
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YCTaHOBSIBAHE Ha MPUYMHHO-CJIEICTBEHU BPB3KU; OOCHKIaHE HAa ChbBMECTHA JEHHOCT mpu paboTa B TPyNU U U3pa3sBaHE HAa MHEHHE,
IUTAaHMPAHE Ha U3CIIEA0BaTENICKa IEHHOCT U KOHCTPYHpPAHE Ha arapaTrypy 3a U3BbPIIBAHE HA EKCIIEPUMEHTH U JP.

KOMIIETEHTHOCTH B 00OJacTra Ha OBJrapckusi €3MK — pa3BUBaHe Ha TEXHMKaTa Ha 4YeTeHE M IUCMEHaTa KyJITypa Ha Yy4YEHUIUTE,
oborarsBaHe Ha €3UKOBAaTa UM KYJATYpa 4pe3 M3MOJI3BaHe Ha crenudruyHaTta XMMUYHA TEPMUHOJIOTHS; Pa3BUBaHE Ha yMEHHS 3a paboTa ¢
pa3UYHU BUIOBE TEKCT (HAaydyeH, HAYYHOIOIMYJISAPEH) W Pa3MuaBaHETO MM, 332 M3BJIHYAHE HA ChIIECTBEHA MH(OpPMAIUSA OT y4eOHHKA,
HAyYHOTIOMYJISIpHA JINTEpaTypa U JPYrd U3TOYHHUIM, 32 paboTa ¢ PEUYHUK HA UYKIUTE AYMH B OBJITapCKHsl €3UK U TEPMHUHOJOTHYEH
PEYHUK; Ch3/laBaHE HAa TEKCT B yCTHA WJIM MHCMEHa GopMma — onmucaHue, chboOIlIeHue, ece, 1oKial, pedepar, pa3linpeH IUiaH, MPOTOKOI €
pe3yJITaTH ¥ U3BOJIM OT EKCIIEpUMEHTAIIHA JEHHOCT U JIp. IIPH CIIa3BaHE Ha MPABOTOBOPHUTE U MPABONKMCHUTE NIPABUIIA; YChBBPILIEHCTBAHE
Ha YMEHUSATA 32 AUAJIOTUYHO OOLIyBaHEe IIPU 00CHkKAaHE HA CbBMECTHA JEHHOCT, U3pa3siBaHE HA MHEHUE U JIp.

JUTUTaIHA KOMIIETEHTHOCT — TbpPCEHE, W3BJIMYaHe, 00paboTBaHe W MpeACTaBsiHE Ha HMHQOpMAlMs 3a HOPUPOJHUTE HM3TOYHHUIM Ha
BBIJICBOIOPOIH, 32 (PU3UOJOTUYHOTO JEHCTBUE, OMOJIOTMYHATA POJs U yrnoTpebaTa B OMTa Ha OpPraHUYHHU CHEAMHEHHUS, 332 COLMATHO-
oOmiecTBeHUTE MPOOJIEMH, CBbpP3aHU C yrmoTpebaTa Ha alKOXOJl MU HApKOTHYHU BEUIECTBA, W3MON3BAaHE U Ch3JaBaHE HAa KOMIIOTHPHU
MOJIEJIM Ha aTOMHU, MOJIEKYJIH, KPUCTAJIHU PELIETKH U XUMUYHU peaKluu; U3I0JI3BaHe Ha MYJITUMEAMS 3a MPEACTAaBSIHE HA PE3yITaTH OT
U3IIBIHEHUETO Ha KOHKPETHA U3CJIeIOBAaTENICKa 3a1a4a u JIp.

yMeHHMs 3a OOIyBaHE Ha Yy)KJIU €3ULM — U3BJIMYaHE Ha MHQOpMAIIUs 3a BEIIECTBA U MPOLECH OT Pa3IMYHU U3TOYHHUIM HAa U3y4aBaH OT
YUEHULIUTE UYXK]l €3UK.

COLIMAJTHU M TPAXKJIAHCKU KOMIIETEHTHOCTU — OOLIyBaHE M MAPTHHOPCKM B3aUMOOTHOILIEHHWS IpHU paboTa B €KUM 3a pa3paboTBaHE Ha
MIPOEKTH, MIPE/ICTaBIHE HA IPOAYKTH OT AEUHOCTH MpeJ ayAUTOpHs, apr'yMEHTUPAHE Ha MHEHUE BB Bpb3Ka ¢ MIPOOJIEMUTE Ha ONa3BaHe Ha
OKOJIHaTa cpefia, Ha cOOCTBEHOTO 37paBe M 3][PABETO HA OKOJIHUTE; MPOSBABAHE HAa TOJEPAHTHO OTHOLICHHE M NMPUEMaHE Ha Pa3InYHU
[JIETHA TOYKHU NP TUCKYCUM, KPUTUYHO U Ch3UAATEIIHO MUCIIEHE TIPU B3€MaHE Ha PELICHUSI.

WHULIMATUBHOCT U MPEANPUEMUYHMBOCT — IUIAHMpPAHE HA EKCIIEPUMEHTAIHA W MPOEKTHA JAEMHOCT, OpraHW3UpaHe U YOpPABJICHHE Ha
MO3HABATENIHA JCHHOCT; Ch3/1aBaHe Ha MOJIEIIM U MaKeTH; 00CHXKIaHe Ha €KOJOTUYHH MPo0ieMu U GOpMyIMpaHe Ha PEeLICHUSI.

KyJITypHa KOMIETEHTHOCT U YMEHMs 3a M3pa3sBaHE upe3 TBOPUYECTBO — M3pabOTBaHE HAa MOJENM, MAKETH U TOCTEPH; 3al03HABAaHE C

6I/IOFpa(1)I/II/ITe Ha U3BCCTHU YYCHHU, C UCTOPHATA U PA3BUTUCTO HA OpraHMYHATA XUMUSA, C UCTOPUATA HAa OTKPHUBAHC Ha HAKOU IMO-BAXKHU
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CEECAVMHCHUS, U3TOTBAHC Ha €CC IO KOHKPCHHA TEMA W H3pa3siBaHC Ha MO3UMIHU 110 C€KOJOTMYHU H COHI/IaJ'IHO'O6H_[eCTBeHI/I HpO6J’IeMI/I;

npeacTaBsiHC Ha CaMOCTOATCIIHU IPOYUBAHUA U IIPOCKTHU.

3a MOCTUTaHETO Ha KIIFOUOBUTE KOMIIETCHTHOCTH € HCO6XOI[I/IMO Ja €€ OCBbIIECTBABAT U MHTCH3UBHU MEXAYIIPEAMETHHU BPB3KU C APYTUTC

y4eOHH MPEMETH:

YoBekbT U npupoaara, V-VI| kiac — 0OCHOBHU MOHATHUS 32 CTpOEXka HA aTOMa U rPaJIMBHUTE YaCTUIM Ha BEIIECTBATa: aTOM, MOJIEKYJa,
HOH, IPOTOH, EJIEKTPOH, €JIEKTPUYEH 3apsij; XMMHYEH €JIEMEHT, MPOCTO BEIIECTBO, XMMUYHO ChEIMHEHUE; OKCHJ, XMMHUYHA PEaKLHus,
BHJIOBE XMMHUYHHU PEAKLIHH, CKOPOCT HAa XMMHYHHUTE PEAKIMU; MOJEIM 3a CTPOEKa Ha BEIIECTBATA; TPUTE CBHCTOSAHUS HA Tellara U
BelecTBara, (PU3WYHM W XUMUYHHU CBOWMCTBA; TOILJIONMPOBOJHOCT, MTPOBOIHMIIA, H30JaTOPH, PA3TBOPUMOCT HA KOHKPETHHU BEIISCTBA BHB
BOJIa; IUTBTHOCT, TEMIIEpaTypa Ha TOMEHEe, TeMIlepaTypa Ha KHUIICHE; BellecTBa, HEOOXOAMMH 332 XpaHEHE Ha PAacTeHUATA U Ha KUBOTHHUTE,
BEIIECTBa, KOUTO Y4acTBAT B Mpolieca AMIIAHE; BEIIECTBA, KOUTO C€ OTIEINST MPH PACTECHUS U )KUBOTHH; (JOTOCHHTE3a; MO-Ba’KHU CBOMCTBA
Ha ChCTAaBHM YacTHU Ha BB3JyXa — KUCIOPOJ, a30T, BHIVIEPOJICH JAUOKCHJ, BOJHU Mapu (UBIT, MUPHUC, Pa3TBOPUMOCT BbB BOJa, TOPEHE);
W3TOYHHIIM Ha 3aMbpCsBaHE Ha arMocdepara — MPUPOJHH SBICHUS W YOBEIIKA JCHHOCT, BEIIECTBA — 3aMBPCUTEIIM HAa BB3AyXa U
BB3/ICCTBUETO UM BbPXY OKOJHATA Cpela U 3/I[paBETO Ha YOBEKa;

Buosiorus u 31paBHo o0pa3oBaHue — IPyNd XUMUYHU €JI€MEHTH Bb3 OCHOBA Ha MPOIEHTHOTO UM ChIbpKaHUE B KJIIETKATa U MMPUMEPH 3a
TAXHOTO 3HAYEHHE, HEOPTraHWYHU U OPTaHWYHHM CHEIUHEHUS, M3TPAKIAIM KJIEeTKaTa; BBIIEXUIpATH, JTUMUAU, OCNAThLU, HYKICHHOBU
kucenunn (JJHK, PHK); 06110 u pasnuuno Mexy HEeKMBa U KUBa MPHUPOA IO OTHOIIEHUE HA U3TPAXKIAMINUTE TH XUMUYHU €JIEMEHTH U
ChEAMHEHUS, OMOTIOJIMMEPH; BEIIECTBA C HAPKOTUYHO JICUCTBUE, OMACHOCT OT yrmoTpedaTa Ha aJIKOXOJI U HAPKOTHUIIM KaKTO 3a JINYHOCTTA,
Taka ¥ 3a OOIIECTBOTO; BIUSHHUE HAa aJIKOXOJIa, CHEPTUWHUTE HAMUTKU, XPAHUTEIHUTE JUETH U MPEXPaHBAHETO BBPXY CHCTOSHUETO Ha
OpraHu3Ma;

du3nuka U aCTPOHOMMS — H3MOJ3BaHE HAa (DU3UYHU BEIUYMHHU U TIOHATHS, €KOJIOTHYHH TPOOJIEMH, MPEIU3BUKAHU OT OTPabOTEHHUTE

Ta30BC Ha ABUTATCIIMTC C BbTPCUIHO I'OPCHE,
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leorpadusi W HKOHOMHMKA — TIPUPOJHU pecypcd (M3UeprmaeMu, HEW3deplacMHu, BH30OHOBSIEMH, HEBBH30OHOBSEMH);, CK30TCHHH
penedoobpasyBamy mporecu (M3BETPSHE, €pO3Ms); BUAOBE IMOJ3EMHH BOAM CIIOPE] XHMHYHHS ChCTaB; CYPOBHHHO-CHEPIHEH H
€KOJIOTHYEH Mpo0IIeM; MI00aTHO 3aTOIUISHE,

HNudopManHoHHN TEXHOJIOTHM — ThPCEHE Ha MaTepHAlId 110 3aJaJcHa TeMa Ha OBJArapCKH W Ha 4y:KI €3UK B MHTEPHET; ICHHOCTH MPH
pa3paboTBaHe Ha MPOEKT; U300p Ha HEOOXOIUMHUTE TEXHOJIOIMYHH CPEACTBA 3a peau3allis Ha MMPOEKT; pa3padOTBaHE U MPEICTaBsIHE HA
npe3eHTalMs TPY Cla3BaHEe Ha MpaBUjIa;, MHTEPIPETUPAHE HA JaHHHM OT rpaduKu; U3IMOJI3BaHEe HAa yeO Oa3upaH €JICKTPOHEH PEYHHUK 3a
IPEBOJI Ha TEKCT;

MaTteMaTHKa — U3BBPIIBAHE HA MATEMAaTHYECKH M3UMCIICHUS; IPOLIEHT, padoTa ¢ Tabiauiu, TpauKy, JHarpamMu;

TexHoJIOTMH U NpeANpUeMadecTBO — CYPOBUHH, O€30THAIHU TEXHOJIOTUH, TEXHOJIOTHH 3a PEIUKIUpPAHE;

Bbirapcku e3uK W JuTepaTypa — Ch3aBaHE HA TEKCT B YCTHA WJIM NMUCMeHa (opma MpH MPEACTaBsIHE HAa WHPOPMAIHs, U3BOAU OT
eKCHCpI/IMCHTI/I, HpeI[CTaB?IHC nu apFYMeHTI/IpaHC Ha MHCHHUC,

M300pa3uTesiHO U3KYCTBO — H300p M U3IMOJI3BAHE HA PA3IMYHKM MaTePHAIIU IIPU MOJICIIUpaHe Ha OOCKTH | MPOIECH U IPU U3pabOTBaHE Ha

MOACIIN, MAKETH, ITIOCTCPH.
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