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Pabouasi nporpamMmma y4eOHOro Kypca xummu s 11 kiaacca

1. ITosicHuTe/ILHAS 3aIMCKA

Hacrosimas paGoyast mporpamma packpbIBaeT coiepkanue o0ydueHus: XumMun ydamuics 11 kiacca o0rieodpa3oBarenbHOM opranu3anny Ha 6a30BOM ypOBHE.
Pabouas nporpamma cocrtaBiena Ha ocHOBe DyHaaMeHTaIbHOTO Apa coep kaHus 0o1iero oopazoBanusi, TpeOOBaHUH K pe3yIbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeNbHON IPOTPaMMBI CpeHero o0miero 00pa3oBaHus, MpeCcTaBlIeHHBIX B DeiepalbHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OOIIETO
obpazopanus. Ha ocaoBarnnu OOITOOO, COO (5-11 ki1.) MBOY «bCIHINe5».Ha ocnoBanuu [Tonoxenus MBOY «BbCIILINeS» «O pabouunii mporpamMmme
nenarora, peanusytoero ®I'OC HOOO, OO0,COO» ot 29.04.2021r. Ne27-O/]. B cOOTBETCTBUY C TUTAHOM OpPraHU3allMy BHEYPOUHOU J1€ATEIbHOCTH
0O00O(COO) yrBepxkagnnoro mpukazom Ne65-O/] ot 31.08.2021r.Pabouast mporpamMma peann3yeT reHepaibHbIe eJId 0011ero 00pa3oBaHus, aBTOPCKUE UJICH
pa3BUBAIONIETO O0YYCHHSI XUMUH, PE3yJIbTaThl MEXKIPEAMETHON HHTErPAIlMH, YIUTHIBAECT (POPMHUPOBAHNE YHUBEPCAIBHBIX YIEOHBIX CHCTBUI CPEHETO
oOmero oopa3oBaHus

Yueonuk: Kysuenosa H.E., Turoa M.M., I'apa H.H; Xumus-11knacc. YaeOHuK a1 00meoOpa3oBaTenbHBIX yupexkaeHuid non penakmueii H.E.
Kyznenooii, - M.: Benrana-I'pad. 2020r. KOTOpBIi COCTABISET €IUHYIO JIMHUIO YUeOHUKOB, COOTBETCTBYET (peiepalbHOMY KOMIIOHEHTY rOCYJapCTBEHHOTO
00pa30BaTeNbHOr0 CTaHapTa 6a30BOro ypoBHS U peanusyer aBTopckyto nporpammy H.E Ky3nenoBoii.

YMK: Pabouas mporpamMmma cocTaBieHa Ha ocHoBe aBTopckoit mporpammbel H.E.Ky3nenosoii. "lIporpamma mo xumum qist 10-11 xmaccos
obmieoOpazoBarenpubix yupexacauii "/ H. E. Ky3nemosa, H. H. I'apa u np.; mox pea. H. E. Ky3uenosoii. — M. : Benrtana-I'pad, 2019. CocraBnenHas
IporpaMMa COOTBETCTBYET MOPSAIKY Pa3AesioB U TeM, OJHAKO 3a CUET 3allJIaHMPOBAHHOTO PE3EPBHOTO BPEMEHH B aBTOPCKOM MporpamMme, YBEITHYEHBI Yachl 10
crenyromuM Temam: Tema 6. Mertasuibl, 1o TuTaHy 6 4acoB, nmpuOaBiieHo 3 yaca Ha: 1.XapaktepHbie 0ocoOeHHOCTH MeTawIoB. 2. [loJiyueHne u mpuMeHeHHne
MeTas10B. 3. JlabopaTopHas pabora Nel KauecTtBennsie peakiinu Ha HOHHI kene3a Fet+2 u Fe+3; Tema 7.Hemeramnsl, o miany 5 yacos, npubasineH | yac Ha:
1.JIaboparoprast padora Ne2. KadyecTBeHHbIC peakllMM Ha TalioreHun - woHbl, Tema 8 Kiaccudukamus v B3aUMOCBSI3b HEOPTaHMYECKHX U OPTaHHYECKUX
BEIIeCTB Mo Tu1any 3 yaca, mpubasieHo 2 yaca Ha: 1. O0mas xapakTepucTUKa HEOPTaHUYECKUX M OPraHUYECKUX coenuHeHui, 2. CBoiicTBa OKCHUJIOB, KUCIIOT,
OCHOBaHUH, cosieil. Yackl o 3TUM TeMaM YBEJIHYEHbI IOTOMY UTO, pousonuio u3Menenus B KUMax EI'D 2023ropa..

MecTo npeamera B yueoHOM 11ane. OejiepabHBIM IOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM MPETYCMOTPEHO U3yUeHUE Kypca XUMUU B
cpelHel 1IKoje KaK 4acTu oOpa3oBaTenbHOM obnactu «EcTecTBeHHOHay4YHbIe TpeaMeThl». M3ydyenne xumun Ha 6a30BoM ypoBHe paccunTaHo Ha 354 (1 u B
Heseno), B cBs3u ¢ TeM, 4To ydaniuecs BBIOUPalOT XUMUIO, 11 cauu EI'D, B COOTBETCTBUM ¢ y4EOHBIM IJIAHOM LIKOJIbI U3 KOMITOHEHTA
0011e00pazoBaTeNnbHOTO yupexaeHus qoo6asnen 1 gac. [loaTomy gaHHas mporpaMma paccuMTaHa Ha MpenojaaBaHue Kypca B o0beme 2 yaca B HECIIO.
CornacHo yuebHoro miuaHa mkossl Ha 2022/23 y4eOHbIN T0/1, yIUTBIBast MPOAOKUTENILHOCTh YU€OHOT0 ro/1a, MJIaHUPOBAHUE COCTABJIEHO Ha 68 YacoB B TOI.

2. O0mas xapakTepucTuKa y4eO0HOro npeamera,
Conepxanue MporpaMMbl HaMpaBle€HO Ha (OpPMUPOBAHHE YHUBEPCANbHBIX YUEOHBIX JIeHCTBHH, O0OeCHeyuBalOIIUX pPa3BUTUE [O3HABATENbHBIX,
KOMMYHHKATHBHBIX, JMYHOCTHBIX W PETYISTHUBHBIX KayecTB OOydaroImuxcs. XHMHYECKOoe O0pa3oBaHME ¥ 3HAaHUS YYeOHOTO TMpeaMeTa XHWMHUHU
paccMaTpUBAIOTCS B IIPOrpaMMax M yueOHMKax Kak 00sf3aTesIbHBI KOMIOHEHT OOIIel KyJIbTyphl YEIOBEKa, OCHOBA €r0 HAYYHOTO MHUPOIIOHHUMAaHUS, CPEACTBO
COLIMATIN3allMU ¥ IUYHOCTHOTO Pa3BUTHUS yUEHUKA.

OcHoBHbIC Le/IN U 3a1a4u u3y4eHusi xumuu B 11 kiacce.

1. CucteMHOE U CO3HATEIHbHOE YCBOEHHE OCHOBHOI'O COJAEpIKAaHMS KYypCOB XHMHUH, CIIOCOOOB CaMOCTOSITENIbHOTO MOIY4Y€HHUs, epepadoTku, (yHKIIUOHATILHOTO
¥ TBOPYECKOTO MPUMEHEHHSI 3HAHUI, HEOOXOJUMBIX JIJIsl TOHUMaHUS HAYYHON KapTHHBI MHpA.



2. PackppiTHEe poiM XMMUHU B MO3HAHMU MPUPOJIBI U €€ 3aKOHOB, B MAaTEpUAJIbHOM OOECIEUEHMM Pa3BUTHs LIMBUIM3ALMKU U IOBBIIIEHUU YPOBHS YKU3HHU
o01iecTBa, MOHUMAaHNWE HEOOXOJAMMOCTH IIKOJIBHOTO XUMHUYECKOTO 00pa3oBaHMs KakK 3JIeMEHTa OOILIeH KyJIbTYpbl M OCHOBBI )KM3HEOOECIICUEHHUS YeI0BeKa B
YCIIOBUSAX YXYALIECHUS COCTOSIHUS OKPYKAIOIIEN CPEbl.

3. PackpbITHe YHUBEPCAJIBHOCTH M JIOTMKH €CTECTBEHHOHAYYHBIX 3aKOHOB M TEOpHUH, Ipolecca MO3HaHMs NPUPOJbl U €r0 BO3BBIILAOLIETO CMBICIA, TECHON
CBSI3M TEOPUHU U IPAKTUKH, HAYKH U IIPOU3BOJICTBA.

4. Pa3zBuTHe HHTEpeca W BHYTPEHHEH MOTHBALMU YYaIMXCH K HM3YUYEHUIO XUMHUHM, K XUMHYECKOMY IO3HAHHMIO OKPYKAIOLIETO HAac MuUpa BEILECTB.
5. OBnagcHHe METOAOJIOTHEH XMMHMYECKOTO IO3HAHUS W HCCIIECNOBaHUS BEUIECTB, YMEHUSMHU XapaKTEpU30BaTh M IPABUIBHO HCIIOJIB30BATH BEILECTBA,
MaTepuagbl M XUMHUYECKHE pEaKUuH, OOBACHATh, INPOTHO3UPOBATH U MOJIEIMPOBATh XHWMHUYECKHE SIBJICHHS, pPEIIaTh KOHKPETHBIE MPOOJIEMBI.
6. BbipaboTka yMeHHMII M HAaBBIKOB PpEIIEHUS XMMHYECKHUX 3a7ay Ppa3JIUYHBIX THIIOB, BBIOJHEHHs JAOOPATOPHBIX ONBITOB U IPOBEAEHUS HPOCTHIX
9KCHEPUMEHTAIbHBIX UCCIEIOBAaHUN, HHTEPIIPETALIMN XUMUYECKUX (POPMYII U YPABHEHUH U ONEPUPOBAHUS UMH.

7. BHeceHue 3HAYMMOTO BKJIaaa B (DOPMUPOBAHHE IIEIOCTHOW KApTHHBI MPUPOIBI, HAYYHOIO MHPOBO33PEHHUS, CUCTEMHOTO XHMHYECKOTO MBIIUICHUS,
(dbopMHpOBaHUE HA UX OCHOBE 'YMaHHUCTUYECKUX LIEHHOCTHBIX OPUEHTHUPOB U BHIOOPA )KU3HEHHOW O3ULIUU.

8. OOecrnieueHne BKJIaJa y4eOHOTO TpeAMeTa XMMHH B JKOJOTHUYECKOe 00pa3oBaHME M BOCHHTAHUE XUMHUYECKOW, DKOJOTHYECKOW W OOmIel KyIbTyphI
ydalmxcs.

9. Hcnonp3oBaHuE BO3MOKHOCTEH XUMHUH KaK CPEJCTBA COLMANIM3AINN ¥ WHANBHYAITBHOTO Pa3BUTH TNYHOCTH.

10. Pa3zButue crpemieHus ydamuxcs K MPpOAODKEHUIO eCTECTBEHHOHAYUYHOro 00pa3oBaHus M ajalnTalyi K MEHSIOUIMMCS YCIOBUSAM JKU3HU B OKpY’KarolleM
MUpe.

Bb10op 1aHHON mporpamMMsl 00ycJIOBJIeH caeaylommmMu pakropamu: B paGoueil mporpaMMe Halui OTpaykeHHE LI U 3a/1a4i U3YyYEeHUsI XMMUU Ha
CTYNEHH cpeaHero (IOJHOro) odmero oopazoBanus (0a30BbIid ypoBeHb). JlaHHBINH Kypc ydaliuecs M3ydaroT IOCiIe Kypca XMMUH s 8-9 KIIaccoB, Te OHU
NO3HAKOMWINCh C BAKHEHIIMMHM XMMHWYECKUMH IOHATHUAMH, HEOPTaHUYECKMMH M OPraHMYECKHMHU BEIIECTBAMH, IPUMEHSEMBIMH B IIPOMBILIICHHOCTH U
MOBCE/IHEBHOM KM3HU. 3HAYUTEIbHOE MECTO B COJAEPNKAHUM JaHHOTO Kypca OTBOJIUTCS XMMHUYECKOMY SKCIEPUMEHTY, KOTOPBIM (GOpMUPYET y ydalluxcs He
TOJIbKO HaBBIKM IPAaBUIIBHOTO OOpAIlEeHUs C BEIECTBAMU , HO U HCCIIEAOBATENbCKUE YMEHUs. M3ydeHue TeM CONpoBOXKIAETCS MPOBEACHUEM MPaKTHUYECKUX
paboT, Tak Kak TEOPUI0 HEOOXOAUMO MOATBEPIUTH MPAKTUKON. Takke Mpe1ycCMOTPEHO U3yueHHUE MPaBUJl TEXHUKH O€30MMaCHOCTH U OXpaHbl TPY/la, BOIIPOCOB
OXPaHbl OKPY’KaIOLIEeH Cpeibl, 0EPeKHOT0 OTHOLIEHUS K IPUPOJE U 310POBbIO UEIOBEKA.

Cnennduxa nzyuenuss kypca B 11 kiuacce: 1.CocraBneHHas mporpaMma peaju3yercss BTOPOM TroJl, Tak KaK 3TO BTOPOMl BBINYCK, MAYIIMHM IO
nporpammam ®I'OC COO. B 11knacce 7 yyamuxes, npu 3ToM 1 o0ydaromuiicst BBIOMpaeT XMMHUIO Kak Mpoduianpyromuii npeamer, s caaun EI'D, mosromy:
[[eJICHANTPABJICHHO CIUIAHUPOBAHO pa3BUTHE, W (OPMHUPOBAHUE YHHBEPCAIBbHBIX YYEOHBIX neWcTBuil. [[s 9TOrO, mepen KaxJaoW TEeMOW JaHO KpaTKoe
coJiepKaHHe YPOKOB I10 TEME, ITPOMUCAHbI TPEOOBaHM K MIPEIMETHBIM M METa MPEIMETHBIM pe3yJibTaTaM, YKa3aHbl OCHOBHBIE BUJIbI JESATEIBHOCTH yUaIIuics
Ha ypoke. B KoHIIle ka0l TeMbl OIpe/iesieHbl yHUBepcanbHble yueOHble neiictBus (Y'Y /), kotopeie popmupyroTes y yyamieiics Ipyu U3y4eHUU TEM.

2.B cBs3M ¢ HOBBIMH TPEeOOBAaHUSMH K OLIEHKE pE3yJIbTaTOB IIKOJBHUKOB HCIIOJIB3YIO: KOHTPOJbHBIE, MpoBepouHble pabotTel, BIIP, mnpomexyrouHsie
aTTECTAllMU U T. J., COCTABJICHHBIE B COOTBETCTBUU C HOBBIMHU OLIEHOYHBIMU cpeAcTBaMU. (COCTaBIIEHHBIE HA OCHOBE aHAJIOTMYHBIX 33JaHUM C yUETOM OLIEHKH
kagectBa no Mmonenu PISA, tpynueix 3amanuit Ha EI'D; Tpyaueix 3amanmii Ha BIIP. CdopmupoBan (oOHA OIEHOYHBIX CpPEACTB IO TMPEAMETY
(ITPUJIOXKEHUE Nel)

3. Cuctema ypoKOB OpHEHTHpPOBaHa Ha (POPMHUPOBAHNE AKTUBHOM JIMYHOCTH, MOTHBHPOBAHHOM K caMO0Opa30BaHuUI0, 00JIaAal0NIei TOCTaTOYHBIMA HaBBIKAMHU
U TICUXOJIOTMYECKMMHU YCTAaHOBKAMU K CaMOCTOSTEIbHOMY IIOMCKY, OTOOpY, aHalu3y M HCIOJb30BaHMIO HH(OpMAIMK, BIaACIOIIel OCHOBaMHU
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HCCJIEIOBATEIbCKOM U MPOEKTHOM NesTenbHOoCTH. [Ipu opranusanuu npoiecca 00y4eHHs B paMKax JaHHOW MPOrpaMMBbl MpeArosaraeTcs npuMeHeHue Gopm u
METOJIOB CIEAYIONIUX MEAArOTHYCCKUX TEXHOJIOTH OOYYCHHUS: TEXHOJOTHS Pa3BUTHs KPUTHUECKOTO MBIIUICHUS, YI4eOHO-UCCIICIOBATEIbCKAS U TPOCKTHAS
nestensHOCTE , KCO
4. J1eSTeNbHOCTh YYaIlUXCsl Ha YPOKE HampaBjeHa Ha (JOPMUPOBAHKE: €CTECTBEHHO - HAYYHOW TPAMOTHOCTH, (PMHAHCOBOW M YMTATEIHCKOW IPAMOTHOCTH.

3. Conep:kaHue y4eOHOT0 Kypca.

Paznea 1. O0mas xumus (39 u)

Temal BaxxHeiiline NoHATHS U 3aKOHbI XUMHHU (2 yaca). Atom. BemectBo. [IpocTeie u cinoxxubie BemiecTBa. DneMeHT. M3oronbel. MaccoBoe 4uciio.
Yucio ABoranpo. Moib. MossipHbIil 00bEM. XUMUYECKast peakiinsi. 3aKOH COXPaHEHHsI MacChl, 3aKOH IMMOCTOSHCTBA COCTaBa, 3aKOH ABOTaJIpoO.

Tema 2 Teopusi crpoenusi aroma. Ilepuoguyecknii 3akon u Ilepuoguyeckas cucrema xumuieckux dj1emenToB /I. M. MenneseeBa.(64acoB)

Monenu ctpoeHust aroma. SIapo U HyKIOHBI. DIEeKTpoH. ATOMHasi opOuTanb. Pacnpenenenue 3JIeKTpOHOB 10 OpOUTANIAM. DIIEKTPOHHASI KOH(UTYpaus
atomoB. Banenrtusie snextpoHsl. 4. Jlemoncrpanuu. 1. Moxenn monekyn. 2. O0bEMHBIE M TUIOCKOCTHBIE MOJEIHM aTOMHBIX opOutaneil. 3. OmnopHble
KOHCIIEKTBI

Tema3 CTpoenue u MHOrooopasue BeulecTn.(7 4acoB)

Xumuueckas cBsi3b 1 e€ BuIbl. KoBasieHTHas CBA3b, €€ pa3HOBUAHOCTH U MEXaHU3MbI 00pa3oBaHusl. DIEKTPOOTPULIATEIbHOCT. BanenTHocTs. CrerneHb
okucnenus. VonHas cBsi3b. Mertammdeckass CBs3b. BomopoaHas cBs3b. BemiecTBa MOJEKYJISIPHOTO M HEMOJIEKYISIPHOTO CTpoeHus. AmopdHoe u
KPUCTAIIMYECKOE COCTOsIHME BellecTB. Kpucrtamnnueckue pemérkd M ux Tunbl. [IpuuuHbl MHOrooOpasus BEIIECTB: HM30MEPHUS, TOMOJIOTHS, aJlIIOTPOIINS,
uzoronusd. Kownaexcnvie coeounenus leMmoncrpanum. 1. O6pasusl BemiecTB.2. Mojenu MoJekyll, KpUCTaUIMYECKUX pemmérok. 3. Cxempl oOpa3oBaHUs
pa3HbIX BHAOB cBsi3u. 4. OOpa3upl aMOpPHBIX W KpHUCTaniMdeckux BemiecTB.S5. [lnmaBnenuwe xmopuaa HaTpus; BO3TOHKAa HOJa; HU3YYCHHE TEIJIOBOM M
AJIEKTPUYECKON TPOBOAUMOCTH MeTasuIoB. 6. [lomyueHnue amioTponHbix Mou(UKaLMA KUCIOPOa, CEPHI.

Tema4 Cmecu u pacTBOpbI BelecTs. (8 yacos)

Uucrele BemecTBa U cMecu. VictunHble pacTBophl. PacTBopuTtens n pactBopéHHOE BelecTBo. PacTBopenue kak pusnko-xumudeckuii mporecc. CrocoObl
BBIPQKCHMSI KOHLEHTPAllMM pacTBOPOB: MaccoBasl JOJs PacTBOPEHHOIO BEIIECTBA, MOJIIpPHAs KOHILIEHTpauus. PacTBOpel 31€KTpoiauTOB. JlMcnepcHOCTS.
Hucnepcusie cucteMbl. Komnonansie pactBopsl. [ enu u 30au . llpakrnyeckasi padora Ne 1. [IpurorosiieHre pacTBOPOB 33IaHHON KOHLIEHTPALUY.
JemoncTpanuu. 1. JlucnepcHsie cuctemsl. 2. ICTUHHbBIE U KOJIJIOUAHBIE pacTBOPHL.3. TaGnuIbl U cXeMbl KIacCU(UKALUH JUCTIEPCHBIX CHCTEM

Tema 5 Xumnueckue peakuuu.(16 yacon)

Xumuueckue peaxyuu 6 cucmeme npupooHvix e3aumooeticmeuil. Peacenmul u npooykmul peaxyuti. Knaccuduxanum opraHndeckux U HEOPraHUUECKUX
peakuuii. TernoBeie 3¢ dexThl peakuuu. TepMoxuMuueckue ypaBHeHus peakiuil. CKOpoCcTh XUMHUECKON peakluu. DHeprus akTuBauu. MakTopsl, BIUSAIONINE
Ha cKopocTh peakuuu. Karanus u katanuzatopsl. Mueudbumopwi. Ilpomomopwl. Kamanumuyeckue s10v1. @epmenmol. O0paTtuMble 1 HeoOpaTUMbIE PEAKIUU.
Xumnueckoe paBHoBecue. Daktopel, cmemarone paBHoBecue. [lpunnun Jle latense. 3akoH JEHCTBYIOIIMX Macc. TeopHsl 3JIEKTPOIUTUYECKOU
JUCCOLMAIIMU. DNEKTPOIUThI. AHUOHBI U KaTHOHBL. CHUIIbHBIE U ciadble SJIEKTPOIUTHI. DIeKTpoiauThyYecKkas auccouuanus. CreneHs aucconuanuu. Peakuuu
HOHHOr0 oOMEeHa B BOJHBIX pacTBopax. Monnoe npoussedenue 600bi. Bonoponuslii nokaszarens (pH) pactBopa. MHIMKATOPHI. ['MAPOIN3 OpraHMYECKUX U
HEOPTraHWYECKUX coequHeHUH. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC peakiuu. MeToj ayieKTpoHHOTO OanaHca. Dnektposn3. IlpakTtudeckasi padora Ne 2.
Wnentudukanus HeopraHuyeckux coenuHeHuid. JlemoHcTpamuu. 1. Dk30- U sHI0TepMHuUeckre peakiuu. 2. Cxemsl. 3. TaOGmuupl.4. OnbITh, OTpa)xkaromue
3aBUCHUMOCTh CKOPOCTH XMMHUYECKHX pEaKUUi OT MPHUPOIBI U U3MENbYCHHSI BEIIECTB, OT KOHLIEHTPALUH PEearupyrolIuX BEIECTB, OT TeMrepaTypsl. 5. ONbITHI,
MOKA3bIBAIOLINE 3JIEKTPOIIPOBOJHOCTh PAcIUIaBOB U PAaCTBOPOB BELIECTB PA3JIMYHOIO CTpoeHus. 6. MI3MeHeHne OKpacKW MHIUMKATOPOB B Pa3iIM4YHBIX CpElax.
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7. AMGbOTEpPHOCTh M 3aKOHOMEPHOCTH TTPOTEKaHUs peakiuii oOMeHa.8. DIIeKTpoiau3 pacTBOpoB coiieii. JlabopaTopHsbie padoTsl. Nel. BzaumoseiicTBrue nuHKa
¢ kucnotamu. No2. MzMeHeHre OKpacku HHIUKATOPOB B pa3inuHbIX cpefax. Ned. ['maponus cosneit

Paznen I1. Heoprannueckasi xummus (15 4)

Tema 6 Merasuibl.(9 yacoB)

XapaxkTepHbie ocoO0eHHOCTH MeTaIoB. [lomoxkenne meramioB B [lepuoanueckoit cucreme. MeTaibl — XUMHUYECKHE JIEMEHTHI U TIPOCTHIC BEIIECTBA.
duznyeckue U XuMu4eckue cBorictsa MetaiioB. O0mias xapaktepuctuka MetaiioB [A-rpynmel. Lllenounsie Metamisl u ux coequHeHus. CTpoeHne, OCHOBHbBIE
CBOICTBa, 00JIacTH MpUMEHEHHS U TloiyueHue. Oomas xapakrepuctrka MetauioB ITA-rpynmel. [lEnodno3zeMenbHbIe METAUTBI M UX BAKHEUIITUE COCTUHEHUS.
JKéctkocTh BoABl M criocoObl €€ yctpaneHus. KpaTkas xapakrtepuctuka snemeHToB IIIA-rpynmbl. AMOMUHUN U €r0 coeTruHEHUsI. AM(POTEPHOCTh OKCHIIA U
THJIPOKCHIA aTFOMUHUSA. AloMUHOTEepMus. [lonydenue u npuMeHeHne amoMutus. JKenes3o kak mpeacraButelib d-3aeMeHToB. Ajutorpomnus sxene3a. OCHOBHBIC
coenuaenus xenesa (I11) u (I1I). KauecTBeHHbIe peakiy Ha KaTHOHBI xee3a. [lonyuenne u mpumMeHeHrne MeTauioB. Kopposus MeTaioB U CIOCOOBI 3alTUThI
ot He€. Cnaasvl. [Ipouzsoocmeo yy2yna u cmanu. lemoncrpauuu. 1. BzaumopeiictBue IuTus, HaTpUs, MarHus U KaJlbLids C BOJIOM, JINTUS ¢ a30TOM BO3/yXa,
HaTpus ¢ HeMeTaamu. 2. ["amenne Heraménoi u3sectu. 3. BzaumoseiicTBue antoMuHus ¢ BOJI0M, O6poMom, noaoM. 4. OOpas3ibl CIUTaBoB kenesza. 5. O6pasiibl
METa/UTOB (-371eMEHTOB M MX CIUIABOB, a TaKXe HEKOTOPBIX COeIUHCHHU. 6. ONBITHI, WUTIOCTPUPYIOIIME OCHOBHBIC XMMHUYECKHE CBOWCTBA coenuHeHui d-
sneMeHToB. [IpakTnyeckasi padora Ne 3. Peiienue skciepuMeHTANIbHBIX 3a7a4. JlaboparopHas padora Ne4 KayecTBeHHBbIE peakiiuyu Ha MOHBI xkese3a Fet+2
u Fe+3

Tema 7 HemeTtanibl.(6 yacoB)

[Tonoxxenue nemeramioB B Ilepuoamueckoit cucreme. Hemeramibl — XMMHUECKHE 3JIEMEHTBHI M MPOCThIC BemiecTBa. dusmyeckue MU XUMHUUYECKHE
cBoiicTBa HeMeTauoB.O01as XapaKTepUCTHUKA FAJIOT€HOB — XUMHUYECKUX 3JIEMEHTOB, IPOCTHIX BEIIECTB U UX COeTMHEHUN. XUMUYECKUE CBOWCTBA U CROCOObL
noayuenus ranoreHoB. ['amorenoBogopoansie. ['amorenunbl. Kuciopoacoaepskaiiue coeiuHeHus xjopa. bracopoonvie cazvl Jlemoncrpauuu. 1. Tabmuue u
CXEMbl CTPOEHHSI aTOMOB, PAaCIpPOCTPAHEHHUsI JIEMEHTOB B MPUPOJE, NOJYUYECHHUS] U MIPUMEHEHUs COCIMHEHU HEeMETaJIoB.2. BhITECHEHUE rajJoreHoB U3 X
coneid. 3. Tlonmydenne amioTpomHBIX MoaudUKAIUK KucIopoaa, cepbl U Gocdopa. 4. Peakiuu, WUTIOCTPUPYIONINE OCHOBHBIE XUMHYECKHE CBOMCTBA CEPHI,
kucnopona, pochopa. JlaGoparopuasi padora NeS. KauecTBeHHbIE peakIIMK HA TaJOTEHUI - HOHBI

Paszpnea I11. B3aumocBsi3b HEOPraHM4YEeCKONM M OPraHM4YecKOd XuMUM. XUMHS B HameH ku3Hu (15 49)

Tema 8 Knaccudunkanusi 1 B3auMOCBSI3b HEOPraHHYECKUX M OPraHUYeCKHX BelleCTB M MaTepHaJioB.( S 4acoB).

CpaBHUTENbHAS XapaKTEPUCTHKA METAJUIOB U HEMETAIJIOB U UX coelMHeHUIH. OKCUABI, TUAPOKCUIBI U COJIM: OCHOBHBIE CBOMCTBA U CHOCOObI NOLYYEHUSL.
CpaBHMTENBbHAs XapaKTEPUCTHKA CBOWCTB OKCUAOB U THAPOKCHIOB HEMETAUIOB M MeTamwioB. Heopranuueckue BemectBa. Opranmdeckue BemecTtsa. Mx
ki1accuukanuss ¥ B3auMOCBs3b. OOOOLIEHME 3HAHMH O HEOPraHMYeCKHMX M oOpraHuueckux peakuusx. IIpakTumdeckas pabora Ne 4. Pemenue
JKCHEPUMEHTAIBHBIX 3aJa4

Tema 9 IIpon3BoacTBO M IPUMEHEHHE BEIECTB M MATEPHAJIOB. ( 7 4acoB)

Xumuyeckass TexHosorus. [IpuHIMIBI OopraHM3allii COBPEMEHHOIO IMPOM3BOJCTBA. XUMHUYECKOe ChIpbE. Merammueckue pyasl. OOmue crnocoObl
NOJY4YEeHUs1 MeTaJuIoB. Meramnyprus, MeTalllypru4eckue Ipouecchl. XMMUYecKas TEXHOJOrMs CHUHTe3a aMMMaka. BemiecTBa M Marepuasnbl BOKPYr HaAc.
buonorndeckn akTuBHBIE BellecTBa ((PepMEHThI, BUTAMHHBI, TOPMOHBI). XUMHUS U MEAUIMHA. AHAIBI€TUKU. AHTHOMOTHKH. AHECTE3UpPYIOIUE MpernapaThl.
CpencrBa ObiTOBOM XxuMuu. Morome u umcrsamue cpeacrsa. [IpaBuna Oe3omacHoll paboThel CO cpeacTBaMHU OBITOBOM XUMHMU. DKOJIOTMYECKUE MPOOIEMBI
XUMHU. VICTOUHMKM M BUABI XMMHUYECKUX 3arpsi3HEHUH OKpYyXKarolled cpenbl. XUMHUYECKUE IPOU3BOJICTBA M MX TOKCHYHBIE, FOPIOYME U B3PBIBOOIIACHBIE
OTXO/bl, BBIOPOCHL. XHMHKO-IKOJOIMUECKHE NpoOiieMbl OXpaHbl arMocgepsl, cTparocdepsl, ruapocdepsl, aurochepsl. ITapHuxoseli 3¢dekr. Cmor.
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Kucnorueie noxau. Paspymenne o30H0BOTO citoss. CToOYHBIC BOABI. 3axopoHeHHE OTX070B. JlemoHcTpaumu. 1. 3HAaKOMCTBO ¢ 00pa3laMu JIEKapCTBEHHBIX
BEIIECTB, OBITOBOM XuMuH. 2. OOpaslbl METALIMYECKUX PYA M APYroro ChIpbs JUIS METaLTyprHYeCKHX MPOU3BOACTB.3. Mojenb KOJOHHBI CHHTE3a s
MIPOU3BOJICTBA aMMHaKa. 4. CXeMbl MPOU3BOICTBA UyTr'yHa U cTajiu. 5. Tabnuibl ,kiaccuuKaoHHbIe CXEMbl METOAO0B [TO3HAHUS.

Tema 10 Metoabl nmo3nanusi B xumuu(3 4vaca). Onucanue, HaOIIOJCHUE, XUMHUYECKUN DKCIIEPUMEHT. XHWMHUYECKHI aHaJIM3 W CUHTE3 BEIIECTB.
EcrecTBeHHOHay4Hasi KapTHHA MHpa. XUMUYecKas KaptuHa npupossl. IIpakTuyeckas padora Ne 5. AHanu3 XUMUYECKOW MH(POPMAILUMH, TOITY4YE€H HOM U3
pa3HbIX HICTOYHUKOB

4.Pe3ynbTaTrhl OCcBOeHMs npeamera xumum B 11 kiacce.

JlesiTenpHOCTh HAIpaBlieHA HA JOCTHKEHHE 00YJarOIIMMUCS JIMYHOCTHBIX Pe3yJibTaTOB, OTPAKAIOIINX:
1) chopMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOHIO Pa3BUTHUSI HAYKH U OOLIECTBEHHON MPAKTUKH, OCHOBAHHOI'O Ha JTMAJIOre
KYJIBTYD, a TAKKE Pa3IMIHbIX (JOPM OOIIECTBEHHOT'O CO3HAHUS, OCO3HAHKUE CBOETO MECTA B MOJUKYIBTYPHOM MHUPE;
2) chopMHUPOBAHHOCTH OCHOB CAMOPA3BUTHUS U CAMOBOCIIMTAHUS B COOTBETCTBUHU C OOIICUEIOBEYECKUMU IICHHOCTSIMU M UJIeallaMU TPa)K1aHCKOTO 00IIEeCTBa;
TOTOBHOCTB U CITIOCOOHOCTH K CAMOCTOSITEIbHOM, TBOPUECKOM M OTBETCTBEHHOM JIEATEITLHOCTH;
3) ToJepaHTHOE CO3HAHUE U MTOBEACHUE B MOJIUKYIBTYPHOM MHUPE, TOTOBHOCTh M CIIOCOOHOCTH BECTH JUAJIOT C APYTUMHU JIIOJIBMHU, JOCTUTATh B HEM
B3aUMOTIOHMMAaHUs1, HAXOJIUTh OOIINE 1EIN U COTPYIHUYATH I UX JOCTUKEHUS,
4) HaBBIKU COTPYJHUYECTBA CO CBEPCTHUKAMHU, I€TbMHU MIIAJIIIIETO BO3PACTa, B3POCIBIMU B 00pa30BaTeIbHOM, 0OIIECTBEHHO MOJIE3HOM, yueOHO-
MCCJIEI0BATENLCKOM, MPOSKTHOM U IPYTUX BUJAX JIEATEIbHOCTH;
5) TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE caMO00pa30BaHUIO0, Ha MPOTSHXKEHUU BCEH KU3HU; CO3HATEIBHOE OTHOILIIEHUE K HEMTPEPHIBHOMY
00pa3oBaHMIO KaK yCIOBUIO YCIIEITHOM MpodecCuoHaIbHOM 1 O0IIECTBEHHOM €SI TEIbHOCTH;
6) scTeTnyeckoe OTHOIICHHE K MUPY, BKIIFOUYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOr0 TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHUH;
7) IpUHSATHE U PeaTU3aIMIo IIEHHOCTE!N 3I0POBOT0 U Oe30macHOro 00pasa K1U3HH, MOTPEOHOCTH B (PU3NYECKOM CaMOCOBEPIIICHCTBOBAHUH, 3aHATHSIX
CIIOPTUBHO-03/IOPOBUTENHHON JIEATENBHOCTHIO, HETIPUSTHE BPEIHBIX MPUBBIUEK: KYPEHHs, YIOTPEOIECHUS allKOT0JIsl, HAPKOTHKOB;
8) 6epexHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIIEHHUE K (PU3MUECKOMY U TICUXOJIOTUYECKOMY 3/I0POBbIO, KaK COOCTBEHHOMY, TaK M IPYTUX JIFOJIeH, YMEHUE
OKa3bIBaTh MEPBYIO MOMOIIb;
9) oco3naHHbIN BEIOOP Oyaymiei mpodeccuu 1 BO3MOKHOCTEH peann3ainui COOCTBEHHBIX MJIAHOB; OTHOIIIEHUE K MPOGECCHOHATBHON EATETLHOCTH KaK
BO3MOXXHOCTH Y4aCTHs B PEIICHUU JINYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIMOHATBLHBIX MPOOIIEM;
10) chopMHPOBAHHOCTH IKOJIOTUYECKOTO MBITIICHUSI, TOHUMAHUSI BIUSIHUS COIIMAIbHO-IKOHOMUYECKUX TTPOIIECCOB HA COCTOSIHUE MPUPOTHON U COIIMAIBHON
Cpelbl; MPUOOPETEHHE OTBITAa SKOJIOTa HAMPABICHHON JESITETbHOCTH.

MeTtanpeameTHsble pe3yJbTaThl OCBOSHHS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OTPAXKAIOT:
1) ymeHue caMoCTOATENIbHO ONPEEATh UENH I€ITeIbHOCTU U COCTABIIATH IIAHbI ACSITEIIbHOCTH; CAMOCTOSITENIbHO OCYILIECTBIIATD,
KOHTPOJIMPOBATh U KOPPEKTHUPOBATH JIEATEILHOCTh; UCIIOJIb30BATh BCE BOBMOYKHBIE PECYPCHI TSI TOCTHKEHHUS TTOCTABJICHHBIX IEJICH U peaanu3aliui IUIaHOB
JEeSITEIbHOCTH; BBIOUPATH YCIICITHBIE CTPATETMH B PA3IMYHBIX CUTYaIUsX;
2) ymMeHue POIYKTUBHO 00IIAThCS ¥ B3aUMOJICHCTBOBATD B MPOIIECCE COBMECTHOM NIEATETLHOCTH, YIUTHIBAThH TO3UIIUN JPYTHUX YIACTHUKOB J€SITEIIBHOCTH,
s dexTHBHO paspenaTb KOHPIUKTHI;
3) BnasieHUE HAaBBIKAMHM IMO3HABATEIHLHOM, YI€OHO-UCCIIEI0BATEILCKONM U MMPOCKTHOM JESITEIbHOCTH, HAaBBIKAMU pa3perieHus mpo0ieM; CToCOOHOCTh 1



TOTOBHOCTB K CAMOCTOSITEJIbHOMY ITOMCKY METOJ/IOB PELICHUSI MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3INYHbIX METOJIOB [TO3HAHNS;
4) TOTOBHOCTb U CIIOCOOHOCTH K CAaMOCTOSITENTbHOW NH()OPMAIIMOHHO-TT0O3HABATEIILHON IeATEeIbHOCTH, BKIIOYAsi YMEHHE OPHUEHTUPOBATHCS B PA3THYHBIX
UCTOYHUKAX UH(OpMALMU, KPUTHUECKU OIICHUBATh U HHTEPIIPETUPOBATh MH(POPMAIIHIO, TOTYIaeMYIO U3 Pa3IMYHbIX UCTOYHHKOB;
5) yMeHHe UCTIOIB30BaTh CPeACTBa HH(POPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TexHoNoru# (nanee — UKT) B perieHnr KOTHUTUBHBIX, KOMMYHUKATHBHBIX H
OpraHM3aIMOHHBIX 337a4 ¢ COOII0ICHHEM TPeOOBaHHM SPrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTHEHBI, PECYypcOCcOepexeH s, IPABOBBIX U 3TUYECKUX HOPM,
HOpPM UH(POPMAIMOHHON 0€3011aCHOCTH;
6) Bi1aJIeHUE SI3bIKOBBIMU CPEJICTBAMU — YMEHHUE SICHO, JIOTHYHO M TOUYHO M3JIaraTh CBOIO TOUKY 3PEHUS, UCII0JIb30BATh aJIeKBAaTHBIC S3bIKOBBIE CPE/ICTBA,
7) BnajieHe HaBBIKAMU ITO3HABATEILHOU PEQIICKCHH KaK OCO3HAHUS COBEPIIIAEMBIX JEHCTBUI M MBICIUTEIBHBIX MTPOILIECCOB, UX PE3yIbTaTOB U OCHOBAHUH,
TPAHMI] CBOETO 3HAHUS U HE3HAHUS, HOBBIX [TI03HABATENIbHBIX 337a4 U CPEACTB UX JTOCTUKECHUS.

B obnactu nmpeaMeTHBIX pe3y/bTaTOB:
1) chopMUPOBAHHOCTH MPEACTABICHUI O MECTE XUMUHU B COBPEMEHHON HAYYHOW KapTHUHE MHUPA; TOHUMaHUE POJIH XUMHUH B (POPMUPOBAHUU KPYro3opa
(G yHKIIMOHATBHOW TPAMOTHOCTH Y€JIOBEKA [Tl PEIICHUS MTPAKTHYECKHUX 3a71a4;
2) BIaJieHuEe OCHOBOIIOJIATAIOIIMMHU XUMHUYECKUMHU TTOHATUSIMU, TEOPUSIMH, 3aKOHAMU U 3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHIE XUMHUUECKOU
TEPMHUHOJIOTUEN U CUMBOJIMKOW;
3) BaJieHue OCHOBHBIMU METOJIaMU HAYYHOT'O TTO3HAHUS, HCIIOJIb3yeMbIMH B XUMUH, TAKUMH KaK HaOJIO/ICHUE, ONTMCAHKUE, U3MEPECHHE, YIKCIICPUMEHT; YMEHUE
00pabaTbIBaTh, 00BACHATH PE3yIbTAThl IPOBEAEHHBIX OMBITOB U JI€JaTh BHIBOIBI; TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSITh METO/IbI IO3HAHUS MIPU PELICHUH
MPAKTUYECKUX 3a/1aY;
4) chopMHpPOBAHHOCTH YMEHHUS J]aBaTh KOJIMYECTBEHHBIE OLEHKU U MPOBOJUTH PACUYETHI IO XUMHUECKUM (DOPMYJIaM U ypaBHEHUSIM;
5) BnazieHUE IpaBUIaMH TEXHUKU O€30MTaCHOCTH NP UCIIOJIb30BAHUN XUMUYECKUX BEIIECTB;
6) copMUPOBAHHOCTH COOCTBEHHOM MO3UIIMU [0 OTHOLIEHUIO K XMMHUYECKOM MH(pOpMAIHK, TOTy4aeMOi U3 pa3HbIX UCTOYHUKOB.
7) chopMUPOBAaHHOCTh YMEHHUN MPOTHO3UPOBATH, aHAITM3UPOBAThH M OLIEHUBATH C MO3UIUHN IKOJIOTHYECKOM 0€301MacHOCTH MOCIIEICTBUSI OBITOBOM U
MIPOU3BOJICTBEHHON JAESITENbHOCTH YENIOBEKA, CBI3aHHOM ¢ mepepadOTKON BEIIECTB.

5. KajsengapHo rematuyeckoe MJIaHUPOBaHUe

Jama | Jama | xonmnu | Ha3zBanue Temsl Koppektuposka | OOpa3oBatenbHble (IpeaMeTHbIe) | MeTanpeaMeTHbIe
no €CTBO pe3yJIbTaThl yUalUXCsl (perynsTUBHBIE,
¢axmy | yacoB MMO3HaBaTEJIbHBIC,
o KOMMYHHUKATHUBHBIE) U
TeEME JUYHOCTHBIE  PE3YJIBTATHI
y4aluxcss 10  KaKIOU
TeEME
394 Paznea 1. O0mas xumust
24 Tema 1. Baskneiinine NOHATHS M 3AKOHBI XUMHH
6.09 1 Bakneime NoHATHS XUMUHU U UX Hcnonbp30BaTh BHYTPU U MEX PerynsatusHble -
B3alMOCBS3U MpeIMETHBIE CBA3H. OTIpeAEIISIOT

HasbeiBath 1 00BSICHATH IPUYXHEBL | LCJIN VI[, OCYHICCTBJIAKOT




6.09 2 OCHOBHBIE 3aKOHBI XUMUU U PACUETHI MHOT'000pa3us BEIIECTB. TIOUCK CPEJCTB €€
Ha UX OCHOBE JIOCTHKEHHUSI.
64 Tema 2. Teopus crpoenusi aroma. Ilepuoanuecknii 3akon u IICXI JI. U. MenaesieeBa
13.09 1 CoBpeMeHHbIE TIPEICTABIICHUS O0001aTe DOHATHS «S- PerynartuBHbie
O CTPOEHUU aToMa. opOuTaib», «P-opouTaNby, «d- [Tosnb30Batbes
opouranb». OnuchBaTh uHpopManuei u3 Ipyrux
13.09 2 Bxoanast kouTpospHast paboTta JJIEKTPOHHOE CTPOEHHUE aToMa C | ICTOYHUKOB JJIs1
CoBpeMeHHbIE ITPEICTABICHHS IIOMOUIBIO 3JIEKTPOHHBIX KOH MOJATOTOBKU KPATKUX
0 CTPOCHHUH aTOMa. ¢durypanmii. XapakTepus3oBarhb COOOIIEeHUT.
CTPYKTYpY TaOJIULIbI ["'oTOBUTH Npe3eHTaALUH 110
«Ilepuonnueckas cucrema TeMe
20.09 3 [Tepuoanueckuii 3axon u [ICXD J1. U. XUMHUUYECKUX dy1eMeHToB []. 1. [To3HaBaTeNbHBIE —
MenpeneeBa B CBETE TEOPUU MenpeneeBa» KOpoTKas NepeslatoT CoJepKaHuE B
CTPOEHUS aToMa. ¢dopma).CpaBHUBATH C)KaToM, BBIOOPOYHOM UITU
3JIEKTPOHHOE CTPOEHUE ATOMOB pa3BEpHYTOM BH/IE.
20.09 4 [Mepuomnueckuii 3akon u IICXD J1. U. 3JIEMEHTOB MaJIbIX U OOJIBIINX KoMMyHUKaTHBHBIE —
MeHHeHeeBa B CBETC TCOpUU Iepruoa0B. OHpeI[eJISITI) TIOHATUA OTCTauBaIOT ITIpH
CTpOCHHUS aTOMaA. «XUMHUYECKUU SJICMCHT», HCO6XOI[I/IMOCTI/I
«TIOPSIIKOBBIN HOMEDPY, COOCTBEHHYIO TOUKY
27.09 5 Pemenue 3amau «MacCOBOE€ YHCIIO», «M30TOID», 3peHusi, apryMEHTHUPYs €€
«OTHOCUTEJbHAsI aTOMHAs U OATBepKaask pakTaMu
Maccay, «3JeKTpOHHas dopmupoBanue
0001109Kay, «3EKTPOHHBII EcTecTBeHHO-HAYUHOM
27.09 6 Kontponbnas padotaNel O6o0mieHue CIIOH», «9IICKTPOHHAS I'PaMOTHOCTH
3HaHUM 110 TeMe « Teopust CTpoeHust OpOHTaNB,.
aToMay.
74 Tema 3. CTpoenne u MHOroo0Opa3ue BelecTs
4.10 1 XuMuYecKas CBsI3b M €€ BUJIBI. Hcnonb3oBath BHYTpHU- U [To3HaBarebHBIE —
KoBanenrtHas cBs3b MEXIPEIMETHBIE CBS3H. NIEPEAI0T COJAEPIKAHUE B
0O060061maTh NOHATHS C)KaToOM, BHIOOPOYHOM UJTU
4.10 2 HonHast 1 MeTamm4eckast CBsI3b. «KOBAJICHTHAsI HE pa3BEpHYTOM BHJIE.
MOJIIpHAs CBSI3bY, «KOBAJICHTHAS
11.10 3 BemiectBa MONEKYIAPHOTO U HOJISIPHAS CBSI3bY», «MOHHAS

HEMOJIEKYJISIPHOTO CTPOEHHSI.

CBsA3b», «KBOAOPOJHAS CBA3bY,




«METAJNIMYCCKast CBA3bY,

KoMMyYHUKATUBHEIE —

11.10 4 AmopdHOE 1 KPUCTATUIMIECKOE CO «MOHHAs KpUCTAJUINYECKAs OTCTauBaIOT IIPU
CTOSIHUS BELIECTBA peiéTkay, «aToMHast HE00XO0IUMOCTH
18.10 5 MHuoroo0pasue BeecTB 1 ero KpUCTAJUINYECKask peleéTKay, COOCTBEHHYIO TOUKY
MIPUYMHBI. «MOJIEKYJISIPHAS 3peHusi, apryMeHTHPYS ee
KpUCTAJIJINYECKasl peéTKay, U IOATBEpKaast (pakramu
18.10 6 MHoroo6pasue BEIecTB U ero «METaJIIMYeCKas Dopmuposanue
NPUYUHBL KPUCTAJUIMYECKAs PELIETKA. yumamenbCKou
MonenupoBaTh CTpOCHHE 2pamomuocmu
25.10 7 KoMILIeKCHBIE COEIMHEH S BEIIECTB C KOBAJICHTHOW U
MOHHOU CBs3b10. ONUCHIBATD
CTPOEHHE KOMILJIEKCHBIX
COEeIUHEHUN
8u Tema 4. CmecH 1 pacTBOpbI BellleCTB
25.10 1 UYucThle BelecTBa U CMecu OnuceiBaTh MPOLIECCHI, PerynsaTuBHbie —
IPOUCXOSIINE TIPH paboTatoT 1o
8.11 2 Wctunnsie pactBopsl. PacTBopenue. pPacTBOPEHUHM BELLECTB B BOJIE. COCTaBJICHHOMY ILJIaHY.
[IpoBoauTH pacué€rel O [To3HaBareyIbHBIE —
8.11 3 [TpakTrueckas padora Ne 1. XUMHYECKUM (hopmyrnam u JIear0T MPEATION0KESHHS O
[IpuroTtoBneHue pacTBOPOB 3aJaHHON ypaBHEHUAM. APryMEHTUPOBaTh | UH(OPMALUHU, KOTOPas
KOHIIEHTpPALUH. BBIOOp KJIacCHU(pUKALIIH HY’KHa JJIs peleHus
XUMHUYECKUX PEaKITUH. y4eOHOM 3a/1auHu.
15.11 4 PacTBOpBI 37I€KTPOJIUTOB. HaGmonats 1 onucsBaTh KoMMyHUKaTHBHBIC —
XUMHUYECKHE YMEIOT CIyIIaTh APYTUX,
15.11 5 Hucnepcusbie cuctembl. Komonanbie peakuuu. Jlenars BBIBOIBI U3 NPHUHATH APYT'YIO TOUKY
pacTBOpEI Pe3yJIbTaTOB MPOBEAEHHBIX 3peHusi, U3MEHUTH CBOIO
XUMHUYECKHUX OIBITOB. TOUYKY 3pEHUS
22.11 6 Pentenue 3a1a4 Ha PacTBOPEL. Y4acTBOBaThH B COBMECTHOM JIMYHOCTHBIE TOTOBHOCTh
00CYX/IeHUU pe3yabTaTOB U CIIOCOOHOCTbD K
22.11 7 OGo6IIAIHMIA YPOK [0 TeMe «CMecH u onbIToB. CO0II0/1aTh TEXHUKY o0pa30BaHHIo,
PACTBOPBI BEIECTBY 0€30MaCHOCTH. CO3HATEJIbHOE OTHOLIEHHE
Oxka3bIBaTh NEPBYIO MOMOIIb IPU | K HEIPEPHIBHOMY
29 .11 8 KontpossHas padota Ne 2 Ctpoenue OTPABIICHHSX, 0XKOTaX U APYTUX | 0OPa3sOBaHHIO KaK

U MHOT0OOpasue BEIEeCTB

TpaBMax, CBA3aHHBIX C
B€IICCTBAMU U J'Ia60paTOpHLIM

YCJIOBUIO YCIIEITHOMN
npodeccuoHaNbHOMN U




000pyI0BaHUEM. 00IIIECTBEHHON
NeSTEIbHOCTH;
16 u Tema 5. XumMnyeckue peakuuu
29.11 1 Knaccudukanus peakiuii B OOBSICHATB: MTPOLIECCHI, PerynaruBHsie -
HEOPraHUYECKON U OpraHN4eCcKON XUMHUU. POTEKAIOIIUE TIPU AJIEKTPOJIN3E | HOHUMAIOT IPUYKHBI
pacIiyiaBOB U pacTBOPOB; YCIOBHUS | CBOETO HEycCIeXa U
6.12 2 TennoBoi 3 PexT XMMUIECKOHN peaKIuu. TEUYEHUs PeakLUil B pacTBOpax HaxoJsT CIIOCOOBI BBIXO/a
3JIEKTPOJIMTOB 10 KOHIIA; YCIIO0 U3 CIIOKUBLICHCS
6.12 3 CKOpOCTh XMMHYECKOU peaKIuu. BUSI, BIIUSIFOLIUE HA MOJIOKEHHE CUTYaIH.
JlabopaTopHblie padoTsbl. Nel. XUMHUYECKOIO PaBHOBECHS,
B3aumopgelicTBre IMHKA ¢ KUCIIOTaMU. YyCJI0BUSA, BJIUAIOIINE KoMMyHHKaTHBHBIE —
Ha CKOPOCTh XMMUYECKOMH YMEIOT CIYIIATh APYTUX,
13.12 4 Karanus. peaxkuu. MPUHSATH IPYTYIO0 TOUKY
CoCTaBIATh CXEMBI AJIEKTPOJIN3a | 3pPCHHUsS, HK3MEHUTH CBOIO
& 5 O6paTI/IMOCTI) XUMUYECKUX peaKHHf/i' 3JICKTPOJIMTOB B paciuiaBax U TOYKY 3pCHUA.
XUMH4YeckKoe paBHOBECHE pacTBOpax. ITo3HaBaTenbHBIE -
20.12 6 OG6PaTHMOCTh XUMHUYECKHX PEaKIIH. [Ipencka3piBaTh: BO3MOXKHOCTD [Tonb3oBaTbes
XHUMHYECKOE PABHOBECHE MPOTEKAHUS XUMHUCCKUX uH(popManuen U3 Apyrux
20.12 7 Ipakrudeckas paGora Ne 2. peaxIuii Ha OCHOBE MCTOYHUKOB AJIs
W neHTudukays HeOpraHUuIeCcKux HMMEIOLIUXCSl 3HAaHUM MOJITOTOBKH KPATKUX
CoeTMHEHNI. XUMHYECKON TepMOIUHAMUKH; COOOIIIEeHUH.
27.12 ) PeaKIuy HOHHOTO OOMEHA B BOTHBIX HaIpaBJICHNE CMEIICHUS ['oTOBUTH Mpe3eHTAIIH 110
pacTBopax XUMHYECKOTO PABHOBECHUS MIPH TeMe
27.12 9 PeaKIiy HOHHOIO OOMEHA B BOIHBIX W3MCHECHUH yCIIOBHH MpoBeieHus1 | JIMUHOCTHBIC TOTOBHOCTH
pactBopax JlaGopaTopHbie padoTbl. Ne2. obpatumolt 1 CTIOCOBHOCTD K
V3MeHeHHe OKpAacku HHAMKATOPOB B XHMHMECKOI PEakiini; Peakiinto 00pa3oBaHMIO, B TOM
pasmuuHbIX cpesax. Ne3. Tuaponus coneit Cpelbl BOAHBIX PACTBOPOB COJIEH. | "mcie CaMOO6p8.30B23HI/IIO,
17.01 10 Tuaponus. JlaGopaTopubie pagoThbl. No3. XapaKTepu30BaTh Ha HPOTSLKCHAN BCCH
Tuapomus coneii OKHUCIIUTEIHHO- KU3HU; CO3HATEIHLHOE
17.01 11 OKHCIHTeIbHO-BOCCTAHOBITOIEHEIC BOCCTAHOBHTEJIBHBIC PEAKIIHU OTHOIIICHHE K
peakm KaK MPOIIECCHI, PU KOTOPBIX HEMPEPBIBHOMY
24.01 12 OKHCANTENHEHO-BOCCTAHOBUTEIbHBIE MSMCHAIOTCA CTCHCHH 06pa3soBaHHIO Kak .
peaKimH OKHCIICHHS aTOMOB. YCJIOBHIO yCHIELIHOM
2401 13 DICKTPOIHS. [TpoBOAUTH pacuéThI 1O npoeCCHOHATFHON H
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XUMHYECKUM (popmyrnam u

00IIIECTBEHHON

31.01 14 Pemenue 3anau. YPaBHECHUSIM. NEATEIIbHOCTH;
PDopmMupoBaHue
25.01 15 O06o00uarmuMil ypox 1mo TeMe EctrecTBeHHO-HaYYHOM
1.02 16 Kontponbnas padota Ne 3. rPAMOTHOCTH
154 Pasznea Il. Heopranuueckasi xummsi
94 Tema 6. Merasuibl
1.02 1 Mertamibl — XUMUYECKHUE SJIEMEHTHI U Hcnonws3oBars BHYTpU- U PerynaruBHslie -
MIPOCTHIE BENIECTBA. MEXIPEIMETHBIE CBS3U. ITOHUMAIOT IIPUYUHBI
8.02 2 XapakTepHble 0COOCHHOCTH METAJIJIOB. O06001aTh 3HAHUS U JIeTIaTh CBOETO HEeyCrexa, HaXOasT
BBIBO/IbI O 3aKOHOMEPHOCTSIX BBIXO/JI U3 3TON CUTYallUH.
8.02 3 Mertautbl IIaBHBIX HOATPYIII M3MEHEHHH CBOICTB METAJLIOB U
HEMETAJUIOB B IepUoaax u [lo3HaBaTeNbHbIE —
15.02 4 Merasuibl TOGOYHBIX HOATPYIIIL rpynnax [lepuoxnueckont cu JETIar0T
crembl. MccienoBaTh cBOMCTBA MIPEIOIOKEHHS 00
15.02 5 JlabopaTopnasi pa6ora Ne4 M3y4aeMbIX BEIICCTB. uHpopmanmy,
KavecTBeHHBIE peakiK HAa HOHBI JKeye3a Hab6mronaTe 1eMOHCTpUpYEMBIE U | HEOOXOAUMOM 1S
Fe+2 u Fet+3 CaMOCTOSITEIbHO MMPOBOANMBIE pEeLICHHS JaHHOM 3a/1a4H.
w 6 Ho_]]yquHe U IPUMEHEHNE METAJIJIOB onbITel. ONKUCHIBAaThL CBOMCTBA
M3y4aeMbIX BEIIECTB HA OCHOBE KoMMmyHUKaTUBHBIE —
22.02 7 [TonyuyeHne u npuMeHEeHNE METANIOB HAOJIIOICHHIA 32 MX YMCIOT KpUTHHO
npeBpanieHusiMu. Jlenath BBIBOJIBI | OTHOCHTHCS K CBOEMY
1.03 8 Koppo3usi METAILIoB U3 pe3ylbTaTOB MPOBEIEHHBIX MHeHH10. POpMUpOBaHHE
1.03 9 TpaxTuueckas paGora Ne 3. Pemenue XAMHWUYECKHUX OIBITOB. EcTecTBeHHO-HAY4YHOM
OKCIIEPUMEHTAILHBIX 337184 I'PAMOTHOCTH
64 Tema 7. Hemerasisl
7.03 1 Hewmeraniabsl — XUMHUYECKHE DJIEMEHTHI U Y4acTBOBaTh B COBMECTHOM Ilo3HaBaTeNIbHbBIC —
MPOCTHIE BEUIECTBA. XapaKTepPHbIE 00CYKJIEHUH Pe3ylIbTaTOB BJIQJICHUE HAaBbIKAMU
0COOEHHOCTH HEMETAILIOB. onbITOB. COOMI0aTh TEXHUKY MMO3HABATEJILHON, yueOHO-
6e3omacHocTr. OKa3bIBaTh MCCIIE0BATENbCKON U
MEPBYIO TTOMOIIb MPHU MIPOEKTHOM JIeATETbHOCTH,
15.03 2 Hemeraniabl — XuMHUUYECKHUE 3JIEMEHTHI U OTPABJICHUSIX, 0’KOTaX U JPYTUX | HAaBBIKAMU pa3pelieHus

IIPOCTHIE BEUIECTBA. XapaKTepHbIE

TpaBMax, CBA3aHHBIX C

mpo0seM; CrToCOOHOCTh U
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0COOEHHOCTH HEMETAILIOB.

BEIIECTBAMH U JTA0OPATOPHBIM
o0opyIoBaHUEM.

TOTOBHOCTB K
CaMOCTOATEILHOMY

15.03 3 JlabopaTtopHas pabota Ne5. KauecTBeHHBIC OOBACHATH B3aUMOCBSI3U MEKIY | TIOUCKY METOJIOB PEIICHUS
peaKIMy Ha rajJoreHU/ I-UOHBI. HaXO0XJAECHUEM B IIPUPOJIE, MPaKTUYECKUX 3a/1ay,
cBoiicTBamu, 61O MPUMEHEHUIO PA3TUUYHbBIX
22.03 4 l"anmorens! 1 61aTOPOTHBIC TA3HI. JIOTUYECKON POJIBIO U 00JIACTAMHU | METOOB IMO3HAHUS
IPUMEHEHHUS U3y4aeMbIX JlnuHocTHBIE
BEIIIECTB. CO3HATEJIbHOE OTHOLIEHHE
22.03 5 O6o0maromuii ypok 1mo teme Hemerasisr . [Iporuo3upoBarts cBOWCTBa K HETPEPHIBHOMY
HEU3YUYEHHBIX 3JIEMEHTOB U UX 00pa30BaHUIO KaK
COEMHEHUI HAa OCHOBE 3HAHUM O | YCIIOBUIO YCIIEIIIHOU
4.04 6 Oo6o0maromuit ypok mo reme Hemeraib . [Tepuonnueckom 3aKoHE. npodeccroHaABLHOMN 1
PaznuyaTh BUABI KOPPO3HH. 00IIeCTBEHHOI
OOBSCHATH MPOIIECCHI, NEATEIIbHOCTH;
MIPOUCXOSIINE NTPU XUMUUECKO | DOpMHPOBaAHHE
U DIIEKTPOXUMHUYECKON EcrecTBeHHO-HAY4YHOH
KOPPO3UH; CIIOCOOBI 3aIIUTHI rPAMOTHOCTH
METAJIJIOB OT KOPPO3HH
154 Paznea I11. B3auMocBsi3b HeOpraHn4yecKoi M OPraHudeckoil Xumuu. XuMusi B Halei sKu3Hu
54 Tema 8 Knnaccuukanus u B3auMoCBsi3b HEOPraHMYECKUX U OPraHNYeCKUX BellleCTB
5.04 1 OO1as XxapakTepuCcTUKa HEOPTaHUIECKIX KoMMyHUKaTUBHBIE —
1 OPTaHUYECKUX COCTUHECHHI. YMEIOT BBICKa3bIBATh
TOYKY 3pEHUS, IBITASICh
OOBSCHATH B3aUMOCBSI3U MKy | OOOCHOBATh €€, MPUBOJIS
5.04 2 OO1as xapakTepuCcTUKa HEOPTraHMUYECKUX HEOPTraHUYECKUMHU U apryMEHTHI.
1 OPTaHUYECKUX COCTUHECHH. OpraHMYECKUMHU BEUIECTBAMH. [To3HaBaTenbHbBIC —
OOBACHATH 3aBUCUIMOCTE (hOpM TOTOBHOCTb U
HaxO0>KJICHUS BEIIECTB B IPUPOJE | CTOCOOHOCTH K
12.04 3 CBoiicTBa OKCHAOB, KUCJIOT, OCHOBAHMI, U UX IIpUMeE CaMOCTOATENbHON
COJIEH. HEHHSI YEJIOBEKOM OT MH(OPMaLIMOHHO-
XUMHUYECKUX MMO3HABATEJIbHOU
12.04 4 CBoiicTBa OKCHOB, KUCJIOT, OCHOBAHH, CBOWCTB BEILECTB JESATEIbHOCTH, BKIFOYAs
coJiei. YMEHUE OPUEHTUPOBATHCS
B Pa3IMYHBIX UCTOYHHUKAX
19.04 5 [Tpaktrueckas padota Ne 4. Perenue uH(pOpMAINU, KPUTUYECKU
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OKCIICPUMCHTAJIBHBIX 3aJ1a4

OIICHHUBATD,
dopmMupoBanue
EcTrecTrBeHHO-HAYYHOM

Ir'paMOTHOCTH

74 Tema 9. [Ipon3BoaCTBO M NIPUMeHEHHE BeIIECTB M MATEPHAJIOB
19.04 1 XuMHUYecKasi TEXHOJIOTHUSI COBPEMEHHOTO 3HaTh U YMETh OOBSICHATH JIMYHOCTHBIE
npou3BoCTBA. [IpoMBbITIIIEHHBIN CIIOCOOBI 3aIIUTHI OKPYXKAIOMIEH | CO3HATETLHOE OTHOIIICHHE

CUHTE3 aMMHMaKa. Cpelibl M YEJI0BEKa OT K HEMPEPBIBHOMY
MIPOMBIIIJICHHBIX 3arpsi3HEHUI. 00pa30BaHMIO KaK

26.04 2 HroroBas arrecranus no kypey 11 OOBACHATH YCIOBHS IPOBEACHUS | YCIOBUIO YCIEIIHOM

KJjiacea. XUMHUYECKHUX PEAKIIHA, JIKAIHUX | TPO(hEeCCUOHATLHON 1

26.04 3 Meramtyprus. B OCHOBE TOJTyYEHUS U3y4aeMbIX | OOIIECTBEHHOM
BEIIIECTB. eI TeTbHOCTH;
ﬁ 4 Be]_ueCTBa M MaTepHalibl BOKPYT Hac. OnuceIBaTh XUMHAYECKHE PCFYJI}ITI/IBHLIC- BJIaJICHUC
peaKInu, JIeXKalmue B OCHOBE HaBBIKAMHU
ﬁ 5 BGHIGCTBa 1 MaTepHaiabl BOKPYT Hac. IMOJIy4YCHHUA U3YyYACMbIX O3HaBaTEIbHOMI
BEIIIECTB. pedIIeKCHu KaKk 0CO3HAHUS
Ocy1iecTBIISATh pacy€Thl 1O COBEPILIAEMbIX JIEUCTBUI U
10.05 6 XHUMHYECKOe 3arpsi3HEHHE OKPYKAK0 XUMHUYECKUM YPaBHEHUSIM, MBICJIUTEIIbHBIX
1I1e#i CpeJIbl M ero TMOCIEICTBHS. CBS3aHHBIM C MacCOBOM MPOLIECCOB, UX
(06bEMHOI) JT0J1El BBIXO/1A pe3yJIbTaTOB U OCHOBAHUH,
10.05 7 HayuHnble MeTO1bI TO3HAHUS BEIIECTB IIPOTYKTa PCaKIHH OT IpaHull CBOCTO 3HAHUA U
¥ XMMHYECKHX PEaKIHii. TEOPETUUECKH BO3MOYKHOTO HE3HaHUSs, HOBBIX
MMO3HABATENIbHBIX 33]a4 U
CPEJICTB X JOCTHKECHHS.
DopMuUpoBaHHE
duHaHCOBOM
TPAMOTHOCTH
34 Tema 10. Meroabl no3HAHUS B XUMUH

17.05 1 1. HayuHbie MeTO/IbI TO3HAHUS BEILIECTB [Iporuo3upoBars nocieacTBUs PerynaruBHele -

1 XUMUYECKHUX SIBJICHUH. HapylLIeHU MpaBuil 0€30MacHON | MOHMMAIOT IPUYHUHBI
paboThI cO CBOEr0 Heycrexa, HaXOasT
cpencTBamMu OBITOBOM XUMHH. BBIXO/I U3 9TOUM CUTYaIlUH.

17.05 2 EcrecTBeHHOHay4Hasi KapTUHA MUpa [IpoBoaUTH pacy€ThI 1O [lo3HaBaTeNbHbIE —
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XUMUYECKUM (POopMyIIam H JIeIIaoT
ypaBHeHusiM. [lonb3oBaThes MIPEIOJIOKECHHS 00
24.05 3 [TpakTrueckas padorta Ne 5. Ananus uH(popMaleit U3 Apyrux nHpopMmanuu,
XUMHUYECKOH MHPOPMAIUH, TOTYICHHON HCTOYHUKOB JIJI IIOATOTOBKH HEOOXOIMMOM 11t
W3 pa3HbIX UCTOYHUKOB KpaTKUX COOOIIEHUH. pelIeHHs JaHHOM 3a/1a4H.
['0TOBUTH KOMITBIOTEPHBIE KoMMYHHUKATUBHEIC —
MPE3EHTALUU 110 TEME YMEIOT KPUTUYHO
OTHOCHUTBCS K CBOEMY
MHCHHUIO.
Dopmuposarnue
UUMamebCKoul
2pamMomHocmu

6. Onucanue yueOHO-MeTOANYECKOT0 M MATEPHAJIBLHO-TEXHMYECKOro odecrneyeHHs1 00pa3oBaTe/ibHOI0 npouecca Ha 11 kiaace
O6opynoBanue u npudOpHI.
e KOMIIIEKT MOPTPETOB YUYEHBIX-XUMHUKOB JJI CPEAHEN IIKOJIBI.

e Kommuekt HabOpOB «MHKpOIabopaTopus»

e KoMIuiekT Tabaui] Mo XUMUU JJI CPEIHEHN IIKOJIBI.

e Xumuueckas nocyzaa , o0opynoBaHuE, XUMUYECKUE PEAKTUBbI (B COOTBETCTBUU C IPOTrPAMMOM CPEIHEN LIKOJIBI IO XUMHH)
e KOMIIIEKT IAapOCTEPKHEBBIX MOJEIIEH.

Jlureparypa:

Y4eOHo-MeToau4YecKkoe odecnevenue s yqammxest:
1. . Kysnenora H.E., TutoBa .M., I'apa H.H; Xumus .Yuebuuk mis yqammxcs 11 kinacca o6meo0pa3zoBarenbHbIX yupexaeHui/ noa pegakuuein H.E.
KysnenoBoii, - M.: Benrana-I'pag. 2020r.
2. 3amaunuk K yueOHuky «Xumus -11 Kysnenosa H.E., Tutoa .M., I'apa H.H; M.; U1 Benrana-rpa.2006T
AOTOJHHUTEIbHAS JINTEPATypPa AJIsl yUUTeNs:
1. CoopHuk HOpMATUBHBIX ToKyMeHTOB. Xumus / Coct. D. JI. lnenpos, A.I'. ApkanseB. — M. JIpoda, 2004.
2 ITporpammel o xumun ais 10-11 knaccos obuieo0pazoBatenbHbIX yupexaenuit / mon penaxkiuei H.E. Ky3nenosoii. — M.: Benrtana —I'pad, 2017.
3.1IaTtanoB M.A. Ypoku xumun: 10-11 knacc: Mertoaudeckoe mocooue. — M.: Benrana — I'pad, 2007
4. Mynbtumeana. Xumusi: 6a30BbIid kype 10-11 kimace. OOpa3oBarenbHas KOJUIEKIIHS.
3JIeKTPOHHOE CONPOBOKIEHHE
1. bubGnmoreka 37eKTpOHHBIX HAMBIHBIX ocoouit [IOP«xumus 11 kmacey, poda, ®usukon, 2007.
2. YueOHoe 37eKTpoHHOe n3aHue «Xumus» 8-11 knace Pecmybnukanckuit mynsremeneoreHTp 2004r.
3. TlomGopka npezenranuii u BujpeoposnkoB mo reMaMm MULTIMEDIA — mogepxka Kypca «XuMHUASDY
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Hutepuer-pecypen http //www.edu.ru - denepanbHblii o0pa3zoBarenbHblii mopTai «Poccuiickoe oopasoBanuey. http //him. Iseptcmber. ru. - 'azera «Xumust »

U caiit aus yuutens «51 uay Ha ypok xumum».http //home. uic. tula .ru / -zanchem . - 3anumarenbnas xumus : http /mendeleev. Jino - net.ru .

AOMOJTHHUTEIbHAS JUTEPATypa s y4aAIUXCH:

1.E.A. Epemun, H.E. Ky3pmenko «CripaBouHuk mKoJdbHHUKA 110 xumuu 8-11 kimace, M, «Zpodax, 2010 .

2.JLIO. Anukb6epoBa «3anumarenbHas xumusi», M, «ACT — [Ipeccy, 2009r.

3 B.b. Bonosuk, E.J[. Kpyrenkas. Oprannueckas xumusi. Ynpaxaenus u 3anaun. CI16.: U3a-Bo A.Kapaakosa,2004
7. OueHo4HbIe cpeacTBa 1 nporpamMm no ouosiornu 10-11 kiaacest (Ilpunoxkenus Nel )
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