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INOACHUTEJIBHAS 3AIIMCKA

PaGouas mporpamma paspaboTaHa B COOTBETCTBHH CO CIEAYIOITMMH HOPMATUBHBIMU JIOKYMECHTAMU:

1. ®enpepanbhblii 3akoH 0T 29.12.2012 No273-D3 «O6 obpazoBanuu B Poccuiickoii deaepamumy».

2. llpukaz MwunoOpuayku Poccum ot 17.12.2010 Nel897 «OO6 yTBepkaeHUH (eaepaIbHOTO
roCy/IapCTBEHHOIO0 00pa30BaTEIbHOrO CTAaHJapTa OCHOBHOIO 0OOIIEro o0pa3oBaHUS» C
WU3MEHEHUSMU U JIONIOJTHEHUSIMHU.

3. Ilpukaz MunoOpazoBanuss P® ot 05.03.2004 Ne1089 «OO6 yrBepkaeHun (emepaabHOTO
KOMIIOHEHTa TOCYJapCTBEHHbIX OOpa30BaTENbHBIX CTAaHAAPTOB HAYAJIBHOrO OOIIEro,
OCHOBHOTO 00IIero U cpeaHero (MONHOTrO) oOmero ooOpa3oBaHUsS» C W3MEHEHUSMU H
JIOTIOTHEHUSIMH.

4. IlocranoBineHue I'maBHOro rocynapcTBeHHOro caHutapHoro Bpada P® ot 29.12.2010 Nel89 «O6

yrBepxaeann CanlluH 2.4.2.2821-10 «CaHuTapHO-3MUIEMHOJIOTHYECKHE TpeOOBaHUS K

YCIOBUSIM W OpraHu3anuu oOydeHUss B OO0IICOOpa30BaTENBHBIX  YUPEKIACHUAX)» C

WU3MEHEHUSMU U JTONOJTHEHHUSIMHU.

VYcraB 00pa3zoBaTesIbHON OpPraHU3aLNN.

Kanenmapuseiii yueOHblii Tpaduk 00pa3oBaTeIbHON OpraHu3alnuu

Pacriucanme ypokoB 00Opa3oBaTeNbHON OpraHU3aIuu

VYueOnpiii mnan MBOY «lllkona- unrepnar c. lllkona - muTepnar c. Kemepseem» nHa 2023-
2024yu.ron.

«Touka pocta» 03BOJISET CO37aTh YCIOBUS:

NG

® I pacmnpeHHﬂ COZ[ep)KaHI/ISI IIKOJIBHOT'O XUMHUYCCKOT'O 06paSOBaHI/I5{;

* IS TIOBBINIEHHS IO3HABATEIbHOM aKTUBHOCTH O0YYAOIINXCS B €CTECTBEHHOHAYYHOH 00J1acTH;

* A pa3BUTUA JIMYHOCTHU peGeHKa B Iponecce 06y‘ICHI/I$I XHUMHH, €TO0 CHOCO6HOCT6ﬁ,
(hopMHUpOBaHUS U YOBICTBOPEHHS COTUATLHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEIH;

ennsi paboOThl C OJAPEHHBIMU IIKOJIHHUKAMH, OPTAaHU3AIMH WX PA3BUTHUS B PA3IUUYHBIX
obrnacTsax o0pa3oBaTeNbHOMN, TBOPUECKOMN JACATEIHHOCTH.

JlanHasi mporpaMma KOHKpPETHU3UPYET COJep’KaHuEe MPEIMETHBIX TeM 00pa3oBaTEeNIbHOTO CTAHIApPTa,
JaeT TNpUMEpPHOE paclpelelieHue y4eOHBIX 4YacoB IO pasjielaM Kypca M PEKOMEH]yEeMYIO
MOCJIEZI0BATEIBHOCTh M3YYEHHs] TEM U pas3lesioB yd4eOHOro mpeaMeTa C YYETOM MEXKIIPEAMETHBIX H
BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKM Y4eOHOro Ipoliecca, BO3PACTHBIX OCOOEHHOCTeH yuwammxcs. B
[IporpaMMe ONpeJeNeH NepeYeHb JAEMOHCTPALMM, J1TaOOpaTOPHBIX OIBITOB, MPAKTUYECKUX 3aHATUN H
pacyeTHbIX 3ajay.

PaGouas mporpamma BBINIOJIHSET ABE OCHOBHBIE (YHKIUH:

WudopmannoHHo-MeToauueckas (GyHKIHS MTO3BOJISIET BCEM YUaCTHHKaM 00pa3oBaTeIbHOIO Mpolecca
MOJIYYUTh MPEJICTaBICHUE O IeJAX, COAEepX aHUM, OOIlIel CTpaTernu OOy4YeHMs, BOCHUTAHHUS U pPa3BUTHUS
y4aluxcs CpeJICTBAMU JAHHOTO YUeOHOTO MpeIMeTa.

OpraHu3alliOHHO-TUIaHUpYIOWAs  (QYHKIUS MpeaycMaTpUBaeT BBbIIEJICHHE JTanoB OOydeHus,
CTPYKTYpUpOBaHHE Y4eOHOrOo MaTepuayia, OIpeJesieHHe €ero KOJMYECTBEHHBIX UM KadeCTBEHHBIX
XapaKTepUCTHK Ha KaXKIOM M3 3TANOB, B TOM YMCIE JJIS COAEPKATEIbHOTO HANOJHEHUS MPOMEXKYTOUHOM
aTTeCTallUU yJaluxcs.

PaGouas mporpamma omnpenenseT HHBapUAHTHYIO (00s3aTeNbHYIO) YacTh y4E€OHOrO Kypca XMMHUH B
cTapIuei mKkosyie Ha 6a30BOM YpOBHE.

CTpyKkTypa 10KyMeHTa

Pabouas mporpamMMa BKIIOYAET TPU pasfelia: MOSICHUTENbHYIO 3alMCKy; OCHOBHOE COJepKaHUE C
IPUMEPHBIM (B MOJAIBHOCTH «HE MEHEE») pPaclpelesieHHeM YydeOHBIX 4YacoB IO pas3aenaM Kypca |
BO3MOJKHYIO IIOCJIEIOBATEIbHOCTh HM3Y4YEHHS TEM M pa3fenioB;, TPeOOBaHMA K YPOBHIO IOATOTOBKH
BBITTYCKHUKOB Cpe/THEH (ITOJTHOM) IIKOJIBI TI0O XUMHUHU Ha 0a30BOM ypOBHE.

O0mas xapakTepucTHKa y4eOHOro npeaMera

OcHOBHBIMU NPOOJIEMaMU XUMUH SIBIIIOTCS U3yUEHHE COCTaBa M CTPOCHMSI BELIECTB, 3aBUCIMOCTH UX
CBOMCTB OT CTPOEHHMS, KOHCTPYMPOBAaHME BEIIECTB C 3aJaHHBIMH CBOWCTBAMH, MCCIEAOBAHUE
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3aKOHOMEPHOCTEH XMMHYECKUX IPEBPALECHUNA U IyTeW yOPABICHUS MMM B LEISAX IOJY4CHUS
BEIIECTB, MaTepUasoB, PHEPrUH. YueOHOe cojepKaHhe MPOrpaMMbl Kypca OasupyeTcs Ha cOAepKaHUU
IPUMEPHON HpOrpamMMbl, KOTOpOE CTPYKTYPUPOBAHO MO TMATH OjokaM: MeTonbl MO3HAHUS B XHMHH;
Teopernueckue ocHOBbl xumuM; Heopranmueckas xumusi; OpraHudeckas XuUMuUs; XHUMHS MU KU3Hb.
Copnepxanue 3TUX y4eOHBIX OJOKOB CTPYKTYpHPOBAaHO IO TeMaM M HAIpaBJIEHO HA JOCTHXKEHHE IIeTei
XUMHUYECKOTro 00pa3oBaHUsl B CTapIIeH HIKOJIE.

Hean
H3yuenue xumuu 6 cmapuwieii wikojne Ha 0a3080M YPOGHe  HANPABNECHO HA OO0CHMUMCEHUE
cleoyrouux uenei:

¢ 0CBOEHHME 3HAHHMII O XHUMHYECKOH COCTaBJ'IHIOH_[ef/'I eCTeCTBCHHO'HaquOfI KapTUHbBI MMHPA,
Ba)KHEHIITNX XUMHYSCKHX IOHATHAX, 3aKOHAaX U TCOPHUAX;

¢ OBJIAICHUEC YMCHMSIMMU T[PUMCHATH IIOJIYUYCHHBIC 3HAHUA IJId 00BsICHEHHS pa3HOO6pa3HHX
XUMHUYECKHUX SIBICHUM U CBOMCTB BCHICCTB, OLUCHKU POJIM XMMHU B PAa3BUTUHU COBPCMCHHDBIX TEXHOJIOTUH U
IMOJIYYCHHNH HOBBIX MaTCPHAJIOB;

e pa3BUTHEe T[I03HABATEJIbHBIX MHTEPECOB U HUHTEIUIEKTYaJbHBIX CIOCOOHOCTEH B Ipolecce
CaMOCTOSITEJIbHOTO TPUOOPETEHHUs] XMMUYECKUMX 3HAHUM C MCIONb30BAHMEM pPAa3IMYHbIX HCTOYHUKOB
uHpOpMalNY, B TOM YHCII€ KOMIBIOTEPHBIX;

¢ BOCIUTAHHE YOCXKIEHHOCTH B TMO3UTUBHOM pPOJM XHMHUU B JKU3HH COBPEMEHHOI'O OOIIECTBa,
HEO0OXOIMMOCTH XMMHUYECKH TPAMOTHOTO OTHOIICHHUS K CBOEMY 3JIOPOBBIO U OKPYKAIOIIEH Cpe/Ie;

e IPUMEHEHHEe MOJYYeHHBbIX 3HAHMI M YMeHMil i1 O€30MacHOr0 HCIOJIb30BAHUS BEHICCTB MU
MarcpruajioB B 6I>ITy, CEJILCKOM XO3SIMCTBE M Ha IMPOU3BOJACTBC, PCHICHUSA MPAKTUYCCKHUX 3ada4 B
MOBCETHEBHOM JKU3HU, MPEIYNPESKIACHUS SIBICHUN, HAHOCSIIUX BPEIl 3/J0POBBIO YEIIOBEKA U OKPY)KAFOIIEH
cpexne.

MecTto npeamera B 0a3UCHOM yu4eOHOM ILIaHe
@enepanbHblii  06a3uCHBIM  y4eOHBIH mIaH Ui oOpa3oBaTelbHBIX YyupexxJaeHuil Poccuiickoit
@enepauuu oTBOAUT 70 yacoB Juisl 00sI3aTENIBHOTO HM3y4deHUs y4yeOHOro mpeamera «XUMHsS» Ha 3Tare
cpeaHero (MoJHOro) ob1ero oopa3oBaHus Ha 6a30BOM YPOBHE.
Pabouas mporpamMma paccuntana Ha 68 yueOHbIX yacoB. Conepxanue peanusyercsa cpeacrsamu Y MK
O.C. I'abpuensna Xumus 10 xnace, xumus 11knace, uza. «Ipoda».
VYueOnsiif npeamer usyyaercs B 10 kiacce, paccuntad Ha 34 yacoB (1 yac B Heiemn0), B TOM YKCIe HA
MPAaKTUYECKYI0 paboTy — 2 yaca, KOHTPOJIbHYIO paboTy — 2 yaca.
VY4eOnbIii npeamer usyyaercs B 11 kitacce, paccuntad Ha 34 yacoB (1 yac B Hezemn0), B TOM YHCIIE Ha
MPAaKTUYECKYIO paboTy — 2 yaca, KOHTPOJIbHYIO paboTy — 2 yaca.
Taxum o6pa3om, mporpaMMoii peaycMOTPEHO MPOBEIEHHUE 3a /IBa rojla O0y4eHUs:
1. KOHTPOJBHBIX padoT - 4,
2. TpaKTHYECKHX padorT - 3;

O0mey4eOHbIe YMeHHSI, HABBIKH M CIIOCOOBI 1eATEILHOCTH

PaGouass mporpamma mnpemycmaTpuBaeT (GOPMUPOBAHHME Yy YyYalIMXCs OOMIEYyYeOHBIX YMEHUH W
HaBBIKOB, YHHBEPCAJIbHBIX CIIOCOOOB JESITEIBHOCTH W KIIOYEBBIX KOMIIETCHIMH. B 3TOM HampaBieHun
MPUOPUTETaMU JUIsI Y4eOHOTO TpenMeTa «XHUMHs» B CTapiied IIKojie Ha 0a30BOM YPOBHE SIBIISIOTCS:
YMEHHE CaMOCTOSATEIbHO M MOTHBHPOBAHHO OPTraHU30BBIBATH CBOIO IMO3HABATEIBHYIO NIEATEIBHOCTH (OT
MMOCTAHOBKM I€JIM JI0 TMOJYYEHUSI U OLEHKH pe3yJibTara); HCIOJIb30BAHUE JJIEMEHTOB MPUYUHHO-
CIIEICTBEHHOTO W CTPYKTYpHO-(DYHKIIMOHAJIBHOTO aHaliu3a; OINpeEeNieHue CYIIHOCTHBIX XapaKTEPUCTHUK
M3y4aeMoro oOBEKTa; yMEHHUE Pa3BEPHYTO OOOCHOBBIBATH CYXKICHUS, NaBaTh OMPEACICHUS, TPUBOIUTH
JI0KAa3aTesIbCTBA; OLICHUBAHNWE U KOPPEKTHUPOBKA CBOETO MOBEJACHUS B OKPYXKAIOIIEH CpEelE, BHIIOJHEHHUE B
MPAKTUYECKOU JEATEIbHOCTH W B TIOBCETHEBHOW KM3HU OJKOJOTHYECKHX TPEOOBAaHUM; HCIIOIH30BAHHE
MYJBTUMEAUNHBIX PECYPCOB W KOMITBIOTEPHBIX TEXHOJOTUH NIl 00paboTKH, Mepenadyu, CUCTeMaTU3aluu
uH(popManuu, co3mgaHus 0a3 JaHHBIX, MPE3CHTALUU PE3yAbTAaTOB IO3HABATENFHOW M MPAKTUYCCKOU
NEeSATEIbHOCTH.
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PesyabTaTsl 00yyeHust

PesynbpraThl u3yueHust Kypca «Xumus» IpUBEJeHbI B paszaene «TpedoBaHUs K ypOBHIO HOATOTOBKU
BBIITYCKHUKOBY, KOTOPBIH IMOJHOCTBIO COOTBETCTBYET CTaHAAPTY. TpeOoBaHMs HAIPaBICHBI HA peaU3aIliio
JESTeIbHOCTHOTO, NMPAaKTUKOOPUEHTUPOBAHHOIO M JIMYHOCTHO OPHUEHTHPOBAHHOIO IOAXOJ0B; OCBOEHHUE
YYalUMHUCSl UHTEIJIEKTYyaJbHOM M NPAKTUYECKOM JEATEIbHOCTH; OBJIAJECHUE 3HAHUAMU U YMEHUSIMH,
BOCTPEOOBAHHBIMU B IOBCEJHEBHOM >KH3HHU, MO3BOJIAIOLIMMH OPUEHTHPOBATHCS B OKPYXAIOIIEM MHpE,
3HAYMMBIMH JJIs1 COXPAaHEHHS OKPYKAIOIIEH Cpe/ibl U COOCTBEHHOTO 3/J0POBBSI.

PyOpuka «3HaTh/IOHMMATE)» BKIIOYAET TPEOOBaHUS K yueOHOMY MaTepually, KOTOPbIi yCBauBarOTCs U
BOCIIPOU3BOJSATCS YUAILUMUCS.

PyOpuka «YMeTb» BKIOYaeT TpeOOBaHUs, OCHOBaHHbIE Ha Oojiee CIOXKHBIX BHUIAX AESITEIbHOCTH, B
TOM 4HCJ€ TBOPYECKOH: OOBACHATH, H3ydaTh, pAcllO3HABaTb W OIUCHIBATh, BBISABIATH, CPABHHUBATH,
OIpeNeNIATh, AaHAJU3UPOBaThb M OLEHHMBATh, IPOBOJUTH CAMOCTOSTEIbHBIA IIOUCK HEOOXOIUMOM
uHpOpMAIUY U T. 1.

B pyOpuxe «lcrnonb30BaTh MPUOOpPETEHHBbIE 3HAHHUA M YMEHHUS B IMPAKTUYECKOW JEATEIILHOCTH U
MOBCEHEBHON KM3HM» MPEJACTABICHB TPEeOOBaHWS, BBIXOIANIME 32 PAaMKH Y4eOHOTrO TMpolecca Hu
HalleJICHHbIE Ha pelIeHue pa3HOOOpa3HbIX KU3HEHHbIX 3aa4.

OCHOBHOE COIEPXAHMUE (68 4.)
10 xmacc — 34 gaca
Opranudeckasi XuMHs
BBenenue - 1 gac

Knaccudukanus u HOMEHKIATypa OpPraHUYECKHUX COEAMHEHUH. XUMHUYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB OPraHMYECKUX COECTMHEHUMH.

CrtpoeHue opranu4ecKux coeuHeHui (2 yaca)

Teopust cTpoeHUs] OPraHUYECKUX COCTWHEHUHN. YTIEepoJHblld ckeneT. Pamukanel. OyHKIIMOHAIBHBIE
rpynimsl. ['omonoruueckuil psi, romonaoru. CTpyKTypHast ©30MeEpHsL.

YIJIEBOJOPO/bI (9 yacoB)

AnKaHbl, aJKEHbl W JIUEHBI, aJKUHBI, apeHbl. [IpupojHBIE HCTOYHUKH YTIEBOAOPOJAOB: HEePTH U
MIPUPOIHBIN Ta3.

Kucnopoacoaep:xamue coennnenus (10 yacon)
OI[HO' U MHOI'OAaTOMHBIC CIIUPTHI, (beHOJ'I, aJlbJACTruabl, OAHOOCHOBHBIC Kap60HOBBIe KHCJIOTHI,
CJIOKHBIE (PUPBI, HKUPBI, YTIEBOIbI.

A3oTcoaep:kaiue coequHenusi (6 4acoB)
AMWHEI, aMHHOKHCJIOTEI, OCJIKH.

IMosmMmepsi (3 yaca)
HJ'IaCTMaCCLI, Kay4yKH, BOJIOKHA.

Jemoncmpayuu

[IpuMepsI yriieBoI0pOI0B B pa3HBIX arperaTHhIX COCTOSHUSX (ITPOoMaH-OyTaHOBasi CMECh B 3aKHUTAJIKE,
OeH3uH, mapaduH, acHaibT).

[Tonydenue TUIeHA U alleTUJICHA.

KauecTBeHHBIE peaKIy Ha KpaTHBIC CBS3H.

Jlabopamopnuvie onvimot

3HaKOMCTBO C 00pa3amMu IIacTMacc, BOJIOKOH M KaydyKoB (paboTa ¢ KOJIJICKIUSIMH).

3HaKOMCTBO ¢ oOpa3liaMH MPHUPOIHBIX YIJIEBOJOPOJOB M MPOAYKTaMH UX mepepabotku (padborta ¢
KOJIJICKITHSIMHU ).

3HaKOMCTBO € O0Opa3llaMM MHILEBbIX, KOCMETHYECKHX, OMOJOTMYECKHMX M MEIULUHCKUX 30JIed U
TeJIeH.

H3roroBnenue Mojenei MOJIEKyJ OpraHMYeCKUX COSTUMHEHUH.

OOHapykeHue HenpeAebHBIX COSTUHEHUH B )KUIKUX HEPTEPOIyKTaX U paCTUTEIILHOM Maclie.
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KayecTBeHHBIE  peakIUMM Ha  albJETU/bl, MHOTOATOMHBIE CHUPTHI, Kpaxmall 1 OeNKH.
Ilpakmuueckue 3anamus
WnenTudukaiys opraHn4eckKux CoeIMHEHHHN.
PacrioznaBanue miacTMacc U BOJIOKOH.

XUMMSA U )KU3HD (4 yaca)

Xumus 1 310poBbe. Jlekapcmea, ghepmenmsl, GUMAMUHBL, 2OPMOHBL, MUHEPATIbHbLE 800bl. [Ipobremul,
CBA3aHHbIe C NPUMEHEHUEM JIeKAPCMBEHHbIX NPenapamos.

Xumus 8 nosceonesnoul xcuznu. Morwwue u yucmawue cpeocmsa. Ilpasuna bezonacnoti pabomwi co
cpedcmeamu Ovimogoul xumuu. buimosas xumuyeckas epamomuocme.

[IpomblieHHOE TOyYeHHEe XUMUYECKUX BEIIECTB Ha MPUMEpPE MPOU3BOJICTBA CEPHOM KUCIIOTHI.

XUMHUYECKOE 3arpsi3HEHUE OKPY>KAIOLLEH CPEbl U €r0 MOCIEICTBHUS.

Hemoncmpayuu

OO0pa31ibl JIEKapCTBEHHBIX MPENapaToB U BUTAMHHOB.

OO0pasubl cpeACcTB TUTHEHBI K KOCMETHKHU.

Jlabopamopnwie onvimol

3HaKOMCTBO ¢ 00pa3liaMu JIEKapCTBEHHBIX MTPEMapaToB JOMAaIIHEH MEIUIIUHCKON alTeuKH.

3HAKOMCTBO € 00pa3llaMM MOIOLIUX M YHUCTALIMX CpeACTB. M3yueHue MHCTPYKUUH [0 UX COCTaBy U
MIPUMEHEHHIO

11 kmacc- 34 gyaca

Crpoenue Bemecrsa - 8 yacos

CoBpemeHHbIE NPeCTaBJIEHUs] 0 CTPOeHUH aToMma. (3uaca)

Atom. H3oTtonbl. Amomusie opbumanu. DNEKTPOHHAS KIaCCUPHUKAIHS dIEMEHTOB (S-, P- aemenmoi).
Ocobennocmu cmpoenus S1eKMPOHHBIX 000NI0UEK AmMoOMO8 NePexoonblx demenmos. 1lepuoauueckuil 3aK0oH
U NEpUOJNYECKas CUCTEMa XMMHUYECKHUX ieMeHToB J[.M.MenneneeBa, MX MUpPOBO33pEHUYECKOE U HAYYHOE
3Ha4yeHue.

Xumudeckasi cBs3b (5 4acos)

KoBanentnasa CBiA3b, €€ PAa3HOBHUJHOCTHM U MECXAHU3MbI O6p3,30BaHI/I$I. CTCHCHB OKHUCIICHUA "
BAJIEHTHOCTh XHMMHUYECKHX DJIEMEHTOB. MoHHas cBsA3b. KaTHOHBI M aHUOHBL MeTalanyeckas CBS3b.
Booopoonas cessw, ee porv 6 opmuposanuu cmpykmyp 6uononumepos. Enunas npupoia XUMHYECKHX
CBSI3EHA.

Xumuyeckue npoueccol — 11 yacos

Xumuyeckue peakuuu (3 yaca)

CymHocTh XuMHUecKuX peakiuuid. TernaoBoit 3¢ exT XuMHIecKo peakimu.

CkopocTh peaklMM, €€ 3aBUCUMOCTh OT pa3inyHbIX (akTtopoB. Kartammszaropsl u KaTanus.
IIpencraBnenue o hepMeHTaX, KaKk OMOJIOTHYECKUX KaTaau3aTopax 0elKOBOW MPUPOIbI.

O6parumocTh peakmuii. XUMHYECKOE PABHOBECHE M CTIOCOOBI €0 CMEIIICHHS.

PacTBopsbl. DileKTpoJuTHYeCKas Jucconuanus — 3 yaca

Uucteie BemectBa u cMmecu. CrnocoObl pa3fesieHHs cMeceld M WX HCIOJIb30BaHME. SIBiICHWUS,
INPOUCXOJAIINE TPU PACTBOPEHUH BELIECTB — paszpyuleHue KpUCMAaiiuyeckou peulemku, oughgysus,
JYCCOLaIus, TUAPATAIUS.

Hctunnbie pactBopbl. (CrnocoObl BBIpaXEHHS KOHIEHTpAallMM pacTBOPOB: MaccoBas — J10Jis
pacTBopeHHOro BemiecTBa. Jluccouumanusi 3JIEKTPOJUTOB B BOJHBIX pacTBopax. CuilbHblE U cialble
AIEKTPOJIUTHI.

Tousamue o xonnoudax u ux 3navenue (301u, 2eiu).

Hemoncmpayuu

Monenu HOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX U METAJUIMYECKUX KPUCTAIUTMYECKUX PELIETOK.
Mogenu MOeKysI H30MEPOB U TOMOJIOTOB.

[Tonmy4yeHue amIOTPOMHBIX MOJU(HUKAIMNA cepbl U Gocdopa.
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PactBopenne okpamieHHbIX BemecTB B Boje (cynbdara menu (l1), mepmaHranarta xamwmsi, XJopuaa
xenesa (I11)).

3aBUCHMOCTh CKOPOCTH PEAKIIMU OT KOHIICHTPAILMU U TeMIIePaTypHI.

Paznosxenue nmepokcua BOIOpoOia B MPUCYTCTBUU KaTainu3aropa (okcuaa mapranma (V) u ¢pepmenta
(xaTanasbr).

OO0pa3ibl NHUILEBbIX, KOCMETUYECKUX, OMOIOTUYECKUX U MEAUIIMHCKUX 30JIeH U Teneil.

S dext Tungans.

Jlabopamopuusie onvimot

Omnpenenenne xapakTepa cpeibl pacTBOpa ¢ MOMOIIBIO YHUBEPCATIHHOIO HHIUKATOPA.

[IpoBenenue peakuuii HOHHOrO 0OMeHa JIJIsl XapaKTEPUCTUKH CBOMCTB 3JIEKTPOJIUTOB.

Peakuum ¢ u3MeHeHHeM cTeneHell OKHCIeHUs AaTOMOB XHMHYECKHX
3J1IeMEHTOB — 5 YacoB
OKHCINTETbHO-BOCCTAHOBUTEIbHbIE PeaKUHu. Jiekmponus pacmeopos u pacniaeos. IIpakTudeckoe
npuMeHeHue dieKkTpou3a. [lonamue o kopposuu memannog. Cnocobwvl 3aujumsl om Koppo3uu.
Koppo3us metanios.

BemecrBa u ux cBoiicrBa — 11 yacos

CioxkHbI€e HEOPraHnvIeCKue Beecrsa — 4 gyaca

Knaccudpukanys HeoOpraHM4eCKMX COEIMHEHUH. XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCIUHEHUH.

Oxcuppl. I'mapokeuael. Conu. ['mapnus coneit

IIpocrele BemecTBa — 7 4acoB

Hemerannbl. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE CBOICTBA TUIHMYHBIX HEMETAJUIOB (Ha MpuMepe
BOJIOPOJ1a, KUCIIOPOJIa, TalOreHoB U cepbl). OO0mias xapakTepuCcTHKa MOATrPYIIbI TajJoreHoB (0T ¢ropa 10
nona). biaropoHeie rassl.

Mertamnnisl. aﬂeKTpOXI/IMI/I‘leCKI/Iﬁ pAx HaHpH)I(eHI/Iﬁ MCTAJIJIOB. O6IJ_II/Ie CITOCOOBI MOJIYYCHH MCTAJJIOB.

Jemoncmpayuu

OO0pa31bl METaIIOB U HEMETAJIJIOB.

Bo3sronka nona.

N3roroBieHne HOIHON CIUPTOBON HACTOMKH.

B3aumHoe BbITeCHEHHE TaJIOTEHOB U3 PACTBOPOB UX COJIEH.

OO0pa31bl METAIOB U UX COCMHEHUH.

I'openue cepsl, pochopa, xeneza, MarHus B KUCIOPOJIE.

B3aumoaeicTBue mEenoYHbIX U EIT0YHO3EMEIBHBIX METAJIIOB C BOJIOM.
B3anmopeiicTBre Meau ¢ KUCIOPOJIOM U CEPOM.

OnepITHI 10 KOPPO3UHU METAJIOB U 3aIUTE OT HEE.

Jlabopamopuuvie onvimot

B3aumopeiicTBue IMHKA U kKelle3a ¢ pacTBOPaMM KUCIIOT U LIEJIOYEH.
3HaKOMCTBO C 00pa3liaMy METaIOB U UX pyAaMHu (paboTa ¢ KOJJIEKIUIMU).
3HAaKOMCTBO C 00pa3iaMHi HEMETAJUIOB U UX MPUPOIAHBIMH COCTUHEHUAMH (paboTa C KOJUIEKLIUSIMHU).
PacnioznaBanue XJ0pua0B U CylIb(paToB.

Ilpakmuueckue 3anamus

[Tonyuenue, cobupanue U pacrio3HaBaHUE ra30B.

Pemenue skcnepuMeHTaNIbHBIX 3a7a4 110 TeMe «BellecTBa u UX CBOMCTBa.
Nnentudukanus HEOPraHMUECKUX COSAMHEHUH.

XuMuuyeckasi TEXHOJIOTUS M SKoJ0rus — 4 yaca



;
[IpoMblIUIEHHOE  MOJIyYEHHME  XMMHUYECKMX BELIECTB HA MpPUMEpe IMPOU3BOACTBA  CEPHOM
kucnoThl. OO1IMe HaydHble PUHIUIIBI XUMUYECKOTO MPON3BOCTBA.
XUMHUYECKOE 3arpsAI3HEHUE OKPYKAIOLIEH CPEIBI U €T0 MOCIEACTBHUS.

TPEHFOBAHUA K YPOBHIO I10/]I'OTOBKH BbhII1YCKHUKOB
B pe3yabTare udyyeHuss XuMHu Ha 02a30BOM YPOBHE YUEHUK T0JIKEH

3HATH / MIOHUMATH

® gadicHellwue XuMu4eckue NOHAMUA. BEIIECTBO, XMMHWYECKHH DJJIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEIIBHBIE aTOMHAas M MOJIEKYJIsIpHAs MAacChl, HMOH, aJUIOTPONMS, W30TOIbI, XMMHUYECKas CBs3b,
3JIEKTPOOTPHULIATEILHOCT, BaJICHTHOCTh, CTENEHb OKUCIIEHUS, MOJIb, MOJISIPHAs Macca, MOJISIPHBIA 00beM,
BEUICCTBA MOJIEKYJSIDHOTO M HEMOJIEKYJIPHOTO CTPOEHUS, PACTBOPBI, JJICKTPOIMT K HEDJIEKTPOJIUT,
JJIEKTPOJUTUYECKAs JUCCOLMALNS, OKHUCIMUTEIb M BOCCTAHOBUTEIb, OKHUCIEHHE M BOCCTaHOBIICHHUE,
TeIIoBOH 3¢ (eKT peakmuu, CKOPOCTh XHUMHYECKOW pEaKIHW, KaTallu3, XHMHUYECKOe pPaBHOBECHE,
YIJIEpOAHBIH cKeneT, GyHKIMOHAIbHAs! TPYIINa, U30MEpHUs, TOMOJIOTUS;

® OCHOGHbIE 3AKOHbI XUMUU. COXPAHCHHS MAacChl BEIIECTB, ITOCTOSHCTBA COCTaBa, MEPUOAUMYCCKUI
3aKOH,;

® OCHOBHbIC meopuu Xumuu. XHUMHYICCKOMN CBs3U, BJIGKTpOJII/ITH‘IGCKOfI aucconmanv, CTPOCHHA
OpraHU4YCCKHUX CO@ﬂHHeHHﬁ;

® garicHelluue 6euyecmea U Mamepuabl. OCHOBHBIE METAJIIBI U CIUJIaBbI; CEpPHAs, COJIsIHAs, a30THAs U
YKCyCHasi KHUCIIOTBHI; IIEJIOYH, aMMHaK, MUHEpaJbHbIE yIOOpEHHS, METaH, JTUJICH, aleTHieH, OeH30I1,
ATaHOJI, KUPBI, MbLJIa, TIIOKO3a, caxapo3a, Kpaxmall, KjieTdyaTka, OeIKH, HCKYCCTBEHHbBIE U CUHTETUUYECKHE
BOJIOKHA, Kay4yKH, TJIaCTMACCHI;

yMeTh
L Ha3vleamb N3YYCHHBIC BCUICCTBA 11O ((TpHBHMBHOﬁ» Ui MC)KIIYHapOHHOfI HOMCHKIJIATypE,
° onpedeﬂﬂmb: BAJICHTHOCTBb M CTCIICHb OKUCICHUSA XUMHWUYCCKHUX JJIEMCHTOB, THUII XUMHYECKON CBSI3H B

COCIMHEHMAX, 3apsA]l HMOHA, XapaKTep Cpeabl B BOAHBIX pPAacTBOPAX HEOPraHUYECKUX COEAUHEHHUM,
OKHCJIIUTCIIb U BOCCTAHOBUTCIIb, NMPHHAJIC)KHOCTh BCUICCTB K Pa3JIMYHBIM KJIaCCaM OPraHUYCCKHUX
COE€IUHECHUI;

o Xapakmepu3oeams:. >IEMEHTHl MajblX IMEPUOAOB MO MX IMOJOKEHUIO B IMEPUOAMYECKON CHUCTEME
JI.N.MenneneeBa; oOmuye XWUMHUYECKHE CBOMCTBA META/UIOB, HEMETAJNIOB, OCHOBHBIX KJIaCCOB
HEOPraHUYECKHUX WU OPraHUYECKUX COEJUHEHUM; CTPOCHHE M XMMHYECKHE CBOMCTBA M3YyUEHHBIX
OPraHUYEeCKUX COCTMHEHU;

. 00bACHAmMY . 3aBUCUMOCTb CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHUS; MPUPOTY XUMUYECKOM CBS3U
(MOHHOM, KOBAJEHTHOH, METAJUIMYECKOM), 3aBHCHUMOCTb CKOPOCTM XHUMHYECKOW pEakUuu U
MOJIOKEHUS XMMHYECKOI0 PABHOBECHS OT Pa3IMUHBIX ()aKTOPOB;

o 6bINOJIHAMbL XUMUYECKUI IKCHEPpUMEHm TI0 PACIO3HABAHUIO BAXKHEHIIMX HEOPraHUYECKHX H
OpPraHUYECKUX BEIIECTB;

. npoeoOumsp CaMOCTOSITENIbHBIM MOUCK XMMHUYECKOH WH(OpPMAlMK C HUCHOJIB30BAHUEM pPa3IMYHBIX
MCTOYHUKOB (HAYYHO-TIONMYJISIPHBIX W3/IaHHM, KOMIBIOTEPHBIX 0a3 JaHHbBIX, pecypcoB VHTepHeTa);
HCIOJIb30BaTh KOMIIBIOTEPHbIE TEXHOJIOTHH Ul 00pabOTKU U Meperadd XMMU4Yeckod nHbopMaluu u
ee MPEeCTaBICHH B Pa3InYHbIX (hopMax;

HCI0JIb30BATh MPUOOPETeHHbIE 3HAHNS U YMEHUS B IPAKTUYECKOH AeATeIbHOCTH
M MOBCEAHEBHOM KU3HMU I
. OOBSACHEHHS] XUMHYECKHUX SIBICHHUH, MPOUCXOSIINX B PUPOIC, OBITY M Ha MPOU3BOJICTBE;

. ONpEeACICHUs BO3MOKHOCTH MPOTEKAHUS XWMHYECKUX MPEBpAIICHU B PA3JIMYHBIX YCIOBUSX H
OLICHKH HMX MOCJICACTBUIA;
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HKOJIOTUYECKA TPaMOTHOTO  TIOBEICHUS B OKpYJKaroIe cpee;

OIICHKHU BJIUAHUA XHUMHYCCKOI'O 3arpsA3HCHUA OKPY)KaI-OH_[eﬁ Cp€abl HaA OpraHMU3M 4YCJIOBCKa U APYIruc
JKUBBIC OpPTaHHU3MBbI;

0e30macHOr0 00paIleHus ¢ TOPIOYUMH U TOKCHYHBIMH BEIIECTBAMH, J1a00PaTOPHBIM 000pyI0OBaHUEM;
IIPUTOTOBJIEHUS PaCTBOPOB 33JaHHON KOHIIEHTPALMU B OBITY ¥ Ha IPOU3BOJICTBE;

KPUTHYECKOW OIICHKH JIOCTOBEPHOCTH XHMMHUYECKOH HWH(POpPMALWU, TOCTYHAIOmEeH W3 pa3HBIX
HCTOYHUKOB.

. KanennapHo-temaTudeckoe niiaHupoOBaHUe
) 10 xaacc, 2023-2024 r.
Ne Conep:xkanue g g § g % JlaTa
o HEIE
HIEFE

Pa3zpen 1.

IIpeamer oprannyeckoii xumuu. Teopusi crpoenust 2

oprannveckux coequHennii A.M.bByrtieposa

1 | IIpenmer opranmveckoil xumuu. OCOOCHHOCTH OPraHHMYECKUX 1
BemecTB. MucTpykTax Th.

2 | Teopusi XMMHYECKOTO CTPOCHHS OPTraHUYECKUX COEIAWHEHHHA 1
A.M.bytneposa. OcHoBHbIe nTosokeHUsA. ['omomnoru. M3omepsl.

Paznea 2. 8
YrieBoaopoAbl H MX NPHPOIHbIE HCTOYHUKHU

3 | IlpenenbHble yraeBoaopoabl. AnkaHbl. MeTaH. 1

4 | HenpenenbHbIe yrIeBOAOPOIbI. AJIKEHBI. DTHIICH. 1

5 | HempenenbHble yrieBogopoabl. Ankaauensl. Kayuyku. 1

6 | HenpenenbHbIe yriIeBOJOPOIbI. AJKUHBI. ATECTHIICH. 1

7 | Apomarnueckue yriaeBoaoposl. Apensl. benson. 1

8 | Hedrts. CocraB u mnepepaborka HedTtu. HedrenporyKrsl. 1
bensuH.

9 OO6o0menre W cucTeMaTu3alusl 3HAaHUHM, peElIeHHe 3aJady | 1
yIpaKHEHUH, TOATOTOBKA K KOHTPOJILHOU paboTe.

10 | KonrponsHas pabora mno temam «lIpenmer opranndeckoi 1
xumun. Teopus  CTPOEHHsT  OPraHMYECKMX  COCIMHEHUH
A.M.bytnepoBa» u  «YTI€BOIOpOABI M HX IPUPOJHBIE
HCTOYHUKIY.

Pazpnen 3. 14
Kucaopona - u a3orcoaep:kaiiue opraHu4ecKue coeJuHeHHs

11 | OgHOaTOMHBIE U MHOT'OATOMHBIE CIIUPTHI. 1

12 | ®denou. CoiicTra. [IpumeHeHwMe. 1

13 | Anpneruasl u ketonsl. CoiicTBa. [IlpumeHenne. 1

14 | KapOoHOBbIE KUCIIOTHI: KiIacCU(pUKalKs, CBOMCTBA, IPUMEHEHHE. 1

15 | Cnoxubsle >upsl U xkupbl. CBOHCTBA, 3HAYEHHUE B NPHUPOJE U 1
YKU3HU YeJIOBEKa.

16 | YraeBogsl. MoHocaxapunabl. Jlucaxapuabl M IOJIMCaXapHIbL. 1
3HaueHue B IPUPOJE U KU3HU YEIOBEKA.

17 | Amunbl. AuunuH. [Ipumenenne anununa. Mactpykrax Th. 1

18 | Amunokucnotsl. benku. CBoWcTBa, CTPOCHHE, 3HAUCHHE. 1

19 | Hykneunossie kuciotsl — JIHK u PHK. 1

20 | ®epMeHTHI — OMOJIOTUYECKH aKTUBHBIC BEIIECTBA. 1

21 | ButamuHbl, TOPMOHBI, JIEKAPCTBA. 1
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22 | lpaktuueckass pabora Nel «MneHTH(UKAIMS OpPraHUYECKHX 1
coeguHenuin». Muctpykrax Th.
23 | OOo0menne u cuUcTeMaTH3alMs 3HAHUHM, pelIeHHe 3agad u 1
yIpaXHEHUH, NOArOTOBKA K KOHTPOJIbHOI paboTe.
24 | KontponpHas pabora o teme «Kuciaopon - u a3oTcoaepikanime 1
OpPraHUYeCKUe COCIUHEHMSI.
Paznea 4. 11
Opranuyeckasi XumMusi 1 0011ECTBO
25 | [lpupoaHble HCTOUHUKH YTIEBOJOPOJIOB U HX MepepadboTKa. 1
26 | buorexHONOTHs U TCHHAS] HH)KCHEPUS. 1
27 | BoicokoMoseKyssipHble coefnHeHus. Peaknuu mnoiauMepusanuu 1
Y TIOJIMKOH/ICHCAIIHH.
28 | Knaccuduxkanus nonumepoB. MIcKycCTBEHHBIE TOTHMEPHI. 1
29 | CHHTETHYECKHE MTOJIMMEPHI. 1
30 | [IpakTudeckass pabora No2  «Pacmo3HaBaHWe IUIacTMacc | 1
BOJIOKOH». MHCTpyKTax Th.
31 | OGoOmenne W cuUCTeMaTH3alUsl 3HAHWW, peIIeHWE 3anad u 1
yIpaKHEHHH, HOJrOTOBKA K TECTUPOBAHMIO.
32 | TectupoBanue no remMe «OpraHndeckas XUMHS U OOIECTBOY. 1
33 | O0o0mieHne ¥ cUCTeMaTH3alUsl 3HAHWW, pelIeHHe 3anad 1
yIpa’kHEHHH, HOJrOTOBKA K KOHTPOJIbHOI paboTe.
34 | KonTponbHas paboTa 1mo kypcy xumuu 10 kimacca. 1
35 | IloBTOpEHHUE, 3aKIIOUUTEIbHBIN YPOK IO KYpCY. 1
KasengapHo-TeMaTnyeckoe NJIAHUPOBaHNe
11 kaace, 2023-2024 r.
Ne Conepxanue 2 : 2 o Hara
m\n SadSas
o oo
ZE1EE S
s” 4357 FE
= =
Paznen 1. 10
CTpoeHue BelecTna
1 | OcHoBHbIE CBeieHUs O cTpoeHuu aToma. SAnpo. M3oTomsbl. 1
OnexkTpoHHbIe KoHpurypanuu atomoB. MHcTpykTax Th.
2 ITepuonnueckuii 3akoH JI.M1.MeHaeneeBa B cBeTE€ yUEeHHS O 1
cTpoeHnu atoMa. [lepuonnueckas cuctema — rpadudeckoe
oToOpakeHHE  NEepUOJUYECKOr0  3aKOHA.  3Ha4YeHue
NEpUOINYECKOr0 3aKOHa.
3 | Monnas xumuueckass cBsi3b. OCOOEHHOCTH BELIECTB C 1
MOHHBIMU KPUCTAIJIMYECKUMH PEIIETKAMH.
4 | KoBaneHTHas XUMHUYECKAS CBS3b. 1

DIeKTPOOTPULIATeTILHOCTE.  (OCOOCHHOCTH  BEIIECTB  C
ATOMHBIMH nu MOHeKyHHpHLIMI/I KpI/ICTaJIJII/I‘-IeCKI/IMI/I
peIIeTKaMHu.
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5 | Meramnuueckast ~ xumuyeckass  cBa3b.  OcoOeHHOCTH
CTPOEHUS U CBOMCTB METAJIJIOB.

6 | Bogoponnas xumuueckas CBS3b U €€ 3HA4YCHHE JUIS
OpraHu3aly CTPYKTYp OHMOIIOIUMEPOB.

7 | 'a3000pa3Hble, )KUAKUE U TBEPAbIC BEIIECTBA, UX 3HAUCHUE
Y IIPUMEHEHHUE.

8 | ducnepcHble cuctemsl, MX KiIacCU(pUKalKs U 3HAUCHUE.

9 | OGo0mienne U cucTeMaTu3anus 3HaHHWi, pelieHue 3a1ad 1
yIpa)XHEHH, MOATOTOBKA K KOHTPOJIbHOU padoTe.

10 | KontponbHas pabora 1o reme «CTpoeHHE BEIIECTBAY.
Pazpea 2.

XuMH4YeCKHE peaKkunu

11 | Knaccudukanus XUMUYECKHAX PEaKITHH.

12 | CkopocTh XHMMHYECKOH peakiuu, €€ 3aBUCHMOCTh OT
pa3sIUYHBIX  (PAKTOPOB. OO6patuMOCTh  XUMHUYECKUX
peakuui. XuMHYECKOE PABHOBECHE.

13 | Pomp BOABl B XHMMHYECKOH peakuuu. PacTBOPHUMOCTB.
DNeKTpoIUTHYECKas aucconuanus. ['uaponus.

14 | OxucauTeIbHO-BOCCTAHOBUTEIHHBIC peaKuuH.
Onekrponus. [IpakTuueckoe npuMeHEHUE SIEKTPOIH3a.

15 | [IpakTuueckas pabora Nel «Pemrenune
SKCIIEPUMEHTANBHBIX 3aJa4 10 TeMe «XHUMUYECKUe
peakuum»». Muactpykrax Th.

16 | O6o6ueHre U cucTeMaTu3alys 3HaHUH, peleHne 3a1a4 u
yIpa)XHEHH, MOATOTOBKA K KOHTPOJIbHOU paloTe.

17 | KonrponbHas paboTa 1o Teme «XHMMUYECKUE PEeaKIIUN».
Pasznea 3.

BemecTBa u ux cBOICTBA

18 Metannbl. CBoiicTBa MeETalIOB, CHOCOOBI TOJIYYEHUS,
3HaueHue. Kopposus u cmocoObl 3amuTel OT  Hee.
HNucrpykrax Th.

19 | Hemeramibl. CpaBHUTENIbHAS XapaKTEPUCTHKA TaJIOTCHOB.
WNHepTHBIE ra3bl.

20 | Kucnotsr HEOpraHUyYecKue u OpraHuyYecKue,
KJaccu(uKalus, CBOICTBa, 3HAUCHHE.

21 | OcHoBaHUs HEOpraHWYEeCKue U  OpraHUyYecKue,
XMUMHYECKHE CBOMcTBA. AM(OTEpHBIE COSTUHEHHMS.

22 | Comn. Knaccudukarms, CBOWCTBA ¥ 3HAYCHHUE COJICH.

23 | I'enerndeckasi CBs3b MEXAY KiaccaMH HEOPTaHHYECKUX U
OpPraHMYECKUX BEIIECTB.

24 | TlpakTrueckas pabora Ne2 «Pemenne
AKCIIEPUMEHTANIbHBIX 3a/ay 1o Teme «BemectBa u ux
cBorictBa»y. MHCTpyKTa) Th.

25 | O6o01meHe U cucTeMaTu3alus 3HaHUH, peleHne 3a1a4 u
YIOPaKHEHHH, MOJTOTOBKA K KOHTPOJILHOHN padoTe.

26 | KonTponbHas paboTa 1o reme «BeniecTBa u MX CBOHCTBaY.
Pasnean 4.

XuMHuS U )KU3Hb

27 | Ilomatue o MeTaJUTypruu: OOIIME CIMOCOOBI TOYYCHUS
METAJIJIOB.

28 | OOmue Hay4YHbIC MPUHIMIBI XUMHUYECKOTO MMPOU3BOJICTBA.
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ITonydyenne aMMuaka, CEpHOM KUCIOThI, METAHOJIA.

29 | llonumepsl. [TnacTmMacchl, BOJIOKHA, KaydyKH.

30 | XuMuueckoe 3arps3HEHHE OKpY)KAIOIIeH Cpeabpl U €ero
HOCJIECTBHSL.

31 | Ilpumenenue U3y4YEeHHBIX HEOPraHUYECKUX u
OpPraHUYeCKUX BEUIECTB. TeCcTUpOBaHUE MO TeME «XUMHUS
Y JKU3HBY.

32 | O6o0mmenue u cucTeMaTu3alus 3HaHWH, peleHne 3a1a4 U
yIpaXHEHUH, TOATOTOBKA K KOHTPOJIBHOM padoTe.

33 | KonTponbHas paboTa o kypcy xumun 11 kiacca.

34 | IloBTOpeHue, 3aKITIOYUTENBHBIN YPOK IO KypCY.
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