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AHHOTaNus K padoueii nporpamme

Pabouas nporpamMma mo XuMuM s 8 KJlacca mpeaHa3HavYeHa i 0a30BOro YpOBHS U pa3paboTaHa Ha OCHOBE:
1. TpeboBanuii denepanbHOro 3akoHa ot 29 nexadps 2012 roga N 273-D3 «O6 ob6pazoBanuu B Poccuiickoit @eneparumy» (MocaeaHss peIakims);
2. TpeboBanmii  DexepaqbHOrO TOCYNAPCTBEHHOTO CTAaHJApTa OCHOBHOTO OOIIEro oOpa3oBaHUs, YTBEPKIEHHOTO TpPHKa3oM  MUHHUCTEpCTBA
oOpazoBanus u Hayku P® ot 17 nmexabpst 2010 roma Ne 1897 «OO0 yTBepkIeHUU QenepalbHOTO rocyJapCTBEHHOTO 00pa3oBaTENbHOrO CTaHAapTa
OCHOBHOTO O00IIero o0pa3oBaHUS», C H3MEHEHHUSIMH, YTBEPKICHHBIMU IpukazoM MunHoOpHayku  Poccum ot 29.12.2014 Nel644, mnpukazom
Muno6pnHayku ot 31. 12.2015 Ne 1577 u npukazom Munnpocseuienust Poccuu ot 11.12.2020r. Ne712;
e [IpumepHOii OCHOBHON 00pa30BaTEIbLHOM MPOTrPaMMbI OCHOBHOTO 00ImIero oOpa3zoBanusi, onoOpeHHON pemeHuem dDenepanbHOro ydeOHO-
MeToau4eckoro oOweauHeHus mo oodmemy oOpazoBanuto (IIpotokon ot 08.04.2015 Nel/15). B pemakmum mnportokomna Nel\20 ot 04.02.2020
denepanbHOro y4eOHO-METOAMYECKOTO 00BETMHEHUS 10 00IIeMy 00pa30BaHHUIO);
e [Ipukaza MunucrepcrBa npocsemienusi Poccuiickoit @enepamun ot 28.12.2018 Ne 345 «O ¢enepanbHOM nepeyHe yuyeOHUKOB, PEKOMEHIyEMBIX K
UCIOJIb30BAHUIO TIPH pPeallM3allii UMEIOIINX TOCYIapCTBEHHYIO aKKPEIUTAIHI0 00pa30BaTeIbHBIX MPOTrpaMM HAa4allbHOTO OOIIEero, OCHOBHOTO OOIIETO,
cpemHero o0miero oopa3oBaHus»,
e [Ipuxa3za Munucrepctsa npocseuierust PO or 8 mas 2019 r. N 233 “O BHeceHnU U3MEHEHUH B (eiepalIbHbIN NIepeyeHb YUeOHUKOB, PEKOMEHIYEMBbIX
K MCIOJIb30BAHUIO MIPU peaTU3alMy UMEIOIIUX FOCyIapCTBEHHYIO aKKPEAUTAIMI0 00pa30BaTeIbHbIX MPOrpaMM HauyaJIbHOTO OOIIEro, OCHOBHOTO OOIIETo,
cpenHero obmiero oopazoBaHus, yTBEPKIECHHBIN Mpruka3zoM MunucrepcTBa npocsenieHus: Poccuiickoit @enepannu ot 28 nexadpst 2018 r. N 3457;
e [Ipuxaza MunucrepctBa npocsemenus P® ot 22 nHos6ps 2019r. N 632 “O BHeceHuum u3MeHeHUN B (enepaibHbIH INEepeueHb YYEOHMKOB,
PEKOMEH/IyeMbIX K HCIIOJIb30BAHUIO MPU peau3alii UMEIOLINX IOCYJapCTBEHHYIO aKKpeAUTAIMI0 00pa3oBaTeIbHBIX MPOTrpPaMM HadalbHOI'O OOIIEro,
OCHOBHOTO OOIIET0, CPeHEro o0IIero oopa3oBaHusi, yTBEPKICHHBIN MprUKkazoM MuHucTepcTBa npocBemenust Poccuiickoit deneparuu ot 28 aexadpst
2018 r. N 345y;
o [Ipukaza MunucrtepctBa mnpocBemenus P® or 18 wmas 2020 r. N 249 “O BHeceHMHM W3MEHEHUU B (elnepanbHBIi TMepedyeHb y4eOHUKOB,
PEKOMEHIYEMBIX K MCIOJIb30BAaHUIO MPHU peaM3allii UMEIOIIUX TOCYJIapCTBEHHYIO aKKPEIUTALUI0 00pa3oBaTeNbHbIX MPOrpaMM HauyaabHOrO OOIIEro,
OCHOBHOTO OOIIET0, CpeIHero o0IIero o0Opa3oBaHusl, YTBEPKICHHBIA MpUKka3oM MuHucTepcTBa npocsenieHus: Poccuiickoii @eneparuu ot 28 gexadps
2018 . N 345%;
e [Ipuxa3za Munnpocsemenus Poccun ot 20 mast 2020 Ne 254 « O6 yTBepkieHuu GeaepaabHOro nepedHs yueOHUKOB, JONYIIEHHBIX K UCIOIb30BaHUIO
IpY pean3ali UMEIONIMX TOCYAaPCTBEHHYIO aKKpeIUTAlHI0 00pa3oBaTeIbHbBIX IPOrpaMM Ha4aJbHOI'O OOIIEr0, OCHOBHOTI'O OOIIEro, CPEeHET0 00IIero
00pa30BaHMs OPraHU3aALUSIMU, OCYIIECTBISIOIMMU 00pa30BaTEIbHYIO IEATEIbHOCTY;
e [Ipuxa3za Munnpocseuienust Poccun ot 23 nekaOps 2020 rona Ne 766 «O BHeceHUM M3MEHEHUH B (eiepasIbHbBIN NepeueHb yUeOHUKOB, JOMYIIEHHBIX
K UCIOJIb30BAHUIO MIPU PEeATH3AMU UMEIOIIUX FOCYIapCTBEHHYIO aKKpEAUTAIMI0 00pa3oBaTeIbHBIX IPOrpaMM Ha4aJIbHOTO OOIIEro, OCHOBHOT'O O0IIero,



cpemHero obmiero oOpa3oBaHUs OPTAaHU3ANMSIMH, OCYIICCTBISIONIMMU O0Pa30BATEIBHYIO NIEATEIBHOCTDY, YTBEPXKIACHHBIN MPUKa3oM MHHHCTEPCTBA
npocselenus: Poccuiickoit @enepaunu ot 20 masg 2020 roga Ne254;

e [locranoBnenue I'maBHOTO rocymapcTBeHHOro caHuTapHoro Bpada P®D ot 28 centsadps 2020 r. N 28 "OO6 yrBepkaeHun canuTapHbix mnpaBui CII
2.4.3648-20 "CaHUTapHO-IMHIEMUOJIOTUYECKUE TPEOOBAHUS K OpraHU3aI[MsIM BOCIIUTAHUS U 00yUEHUs, OTIbIXa U 03JJ0POBIICHUS JAeTel U MoJoaexku"""

e VYyeOnoro rutana ¢unuana MOY «Tepensrynsckuit muieit npu Yal'TY» Tymkunckas OILl na 2023-2024 y4eGHBIN o1, YTBEPKASHHOTO MPUKA30M
nupekTopa juies ot 31.08.2023 Ne 110;

e Kanennapunoro ydeOHoro rpadpuka ¢ummanma MOV «Tepenbrynbckuit munedd npu Yal' TY» Tymkumackas O na 2023-2024 yueOHBIA TOA,
YTBEPKACHHOIO IpUKa3zoM aupekTtopa auues ot 31.08.2023 Ne 109;

e OcHOBHOH 00pa30BaTeIBLHOM MTPOrPaMMbl OCHOBHOTO 00IIero obpa3zoBaHus MyHUIIMIAILHOTO 001e00pa30BaTEILHOTO YUPEKACHUS (UIHal
«Tepenbrynbckuid auneit npu Yl TY» Tymkunckas O ¢ u3aMeHeHUsIMU, yTBEPKIEHHBIMU AUpekTopoM suies ot 31.08.2023 Ne 116;

e [Iporpammbl 0011€00pa30BaTENbHBIX YUPEKICHHI:
Xumus. Ilpumepnsie paboune nmporpammel. [Ipeamernas nunus yueonukoB O.C. ['abpuensna, U.I'. OctpoymoBa, C.A. Cnankosa. 8-9 kiacc : yueO.
nocobue st obmeodpazoBatenbubix opranusanuit/ O.C. ['abpuensn, U.I'. Octpoymos, C.A. CnagkoB. - M .: [Ipocsemenue , 2021.

YuyeOHO — MeTOANYECKOI0 KOMILJIeKca:

e Tabpuensn O.C. Xumus 8 knacc: yue6. [y oGmeobpazoBarensubix opranuzaiuii /O.C. I'abpuenss, U.I'. Octpoymos, C.A. Crnaakos.-M.:
[Ipocsemenue, 2019.

e Metonuueckoe nmocodue. 8 kimacc (aBropsl O.C. I'abpuensan, U.I'. Octpoymos, U.B. Axcenona)

e Tabpuemnsa O.C., JIpicoBa I'.I'. Xummus. [IpoBepounbie 1 KOHTPOJIbHBIE paboTHL. 8 Ki1acc. YdeOHoe mocodue it 001ieo0pa3oBaTeIbHbIX
opranusanuii - M.:IIpocsemenne, 2021.
e XuMmus B TeCTax, 3a7adax, ynpaxaeHusx. 8-9 knacc. 'abpuensu O. C., Tpury6uak 1.B..- M.: [Ipocda, 2021



[IporpamMma fgetanu3upyer U pacKphIBaeT COCPKaHUE CTaHAaPTa, OMPEeIIIeT OOIIYI0 CTPATETHIO 00yUeHUs, BOCIIUTAHUS U PA3BUTHSI YIAIUXCS
CpeAcTBaMu y4eOHOTO PeMETa B COOTBETCTBHH C IEISIMHU U3YYCHUSI XHUMHH, KOTOPBIC ONPE/ICICHbI cTaHIapToM. Pabodas mporpaMMa COOTBETCTBYET
[Tonoxxenuro o padoueit mporpamme yuurens jumies. [Iporpamma paccuntana Ha 68 acoB (2 paza B HEJIEIIO).

Pabovas mporpamma 1o pycckomy si3bIKy COCTaBlieHa Ha OcHOBe [IpuMepHOii mporpaMmbl BOCIIUTA-
HUS, ¢ YU4ETOM pacipeelEHHbIX M0 KJIaccaM MPOBepsAeMbIX TpeOOBaHUN K pe3yibTaTaM ocBoeHuss OCHOBHOI 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOTO
o0miero oOpa3zoBaHus. ITO MO3BOJIAET HA MPAKTHKE COSAMHUTH OOYYAIOUIYI0 M BOCIIUTATEIBHYIO JEATEILHOCTD IeJarora, OpUeHTUPOBATh €€ HE TOJBKO
Ha UHTEJUIEKTYyaJIbHOEe, HO U Ha HPAaBCTBEHHOE, COLIMATIbHOE Pa3BUTHUE YUAIllerOCs.

I/I3MeHeHI/IH, BHOCHUMBIC B IIPOrpaMmmy B CBSA3H € BO3MOKHBIM IIEPEX0A0OM HA JTUCTAHINUOHHOC oﬁyqe}me

B cBsi31 ¢ BO3MOXKHOCTBIO MEpexo0/ia B JAHHOM y4eOHOM IOy Ha JUCTAHIIMOHHOE 00yueHHne OyayT UCIIOIb30BATHCA CIACAYIOIINE TUITH YPOKOB:
e On-naiiH ypoK,

Ou-naliH JIeKIus

YPpOK-KOHCYIbTALIUS

Beb-kBect

OnnaifH-3KCKypcHs

OHn-naiiH TeCTUpOBaHKE

BynyT Baecens! usmenenus u B pasaen KTII «Bunsl yueOHOH nesSTenbHOCTH, KOHTPOIIS.

B cBs13u ¢ BO3MOKHOCTBIO TIepeX0/ia B JAHHOM y4eOHOM T'0Jly Ha IUCTAHIIMOHHOE 00yueHne OyAyT MOMOJHUTEIFHO UCIIOIh30BATHCS CIICTYIONTNE
BU/JIbI KOHTPOJIS:
e KoOMIbIOTEPHOE TECTUPOBAHUE
e Penen3us



IIporpamma coaep:KuT ciaeaymomme pa3aeibl:

e 1. muaHupyembie pe3yJbTaThl OCBOCHUS yUeOHOI0 IIpeIMeTa;
e 2. coaepxaHue yueOHOTO MpeaMeTa, Kypea;
e 3.TeMaTUyeCcKOe MJIaHUPOBAHUE.

1. Ilnanupyemble pe3yJibTaThl OCBOEHHS Y4eOHOI0 MpeaMeTa.

JIMYHOCTHBIE Pe3yJIbTAThI:
VY oOyuatomuxcs 0y1yT chopMUpPOBAHBIL:

1) OCO3HAHHUE CBOEH dTHUYECKOMU MMPUHAAJIC)KHOCTHU, 3HAHUC UCTOPUU XUMHUU U BKJIaJla pOCCHfICKOfI XUMHYECKOH HAayKH B MUPOBYIO XUMHUIO,

2) Dopmuposanue omeemcmeeHH020 OMHOUEHUS. K NOSHAHUIO XUMUU, 20MOBHOCMU U CHOCOOHOCMU YHAWUXCS K CAMOPA38UMUIO U
CamMooopazo08anuI0 Ha OCHOBe U3YUEeHHbIX PaKmopos, 3aKOH08 U MeoPUll XUMUU, OCO3ZHAHHO20 8b100pa U NOCMPOeHUe UHOUBUOYANbHOU
0bpazosamenvHol MpaeKmopuu;

3) dopmupoBaHHE LIEIOCTHONW €CTECTBEHHO-HAYYHOM KAPTUHBI MUPA, HEOTHEMIIEMOM 4aCThIO KOTOPOIl ABISETCS XUMUYECKas KapTUHA MHPA;
4) OsnageHue ONPECIEHHBIM SI3bIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHUSI HAYKU U OOILIECTBEHHON MPAKTHKH, B TOM YHCJIE U XUMHUYECKOM;

5) OcBoeHue CONMANBHBIX HOPM, MPABUJI MOBEACHHUSI, POJieii 1 (GOpM COIMANILHOM KU3HU B COIIMYME, MPUPOJIE U YACTHOH JKU3HHU Ha OCHOBE
9KOJIOTHYECKOM KYJIbTYpbl U 0€301acHOro oOpallieHus ¢ BeleCTBaMu;

6) ®opmupoBaHHE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOpAIIEHUH CO CBEPCTHUKAMU M B3POCIBIMU B TIpOIlecce 00pa30BaTEIbHOM,
00111eCTBEHHO-TTOJIE3HOM, YIEOHO-MCCIIEI0BATEIHCKOM , TBOPUYECKOW U IPYTUX BUIOB JICITEIBHOCTH, CBA3AHHBIX C XUMHEH.

MeTanpeameTHble pe3yJabTaThbl:
VY obyuaromuxcs OyayT chOpMUPOBaHBIL:

Pecynamusnvie YVJI:




1) Omnpenenenue neneit COOCTBEHHOT0 00yUYeHHS, TOCTAaHOBKA M (popMyIIMpoBaHue 115l ce0sl HOBBIX 3a/1a4;
2) cnocoOHOCTh CaMOCTOATENILHO OOHAPYKMBATh U (POPMYITUPOBATH YUCOHYIO POOJIEMY, OIIPEICIATh 1EIb YUeOHOU IeITeIbHOCTH;

3) CIIOCOOHOCTH BbIJIBUTAaTh BCPCUHN PCHICHUA Hp06HeMBI, 0CO3HaBaTh KOHCYHBIN pe3yibTar, BBI6I/IpaTB H3 INPCIJIOKCHHBIX 1 UCKAaTh CAMOCTOATCIILHO
Cpe€acTBa NOCTHXXCHUS LCIIU,

4) cnocoOHOCTH COCTABIATH (MHAMBHUIYAJIBHO WU B TPYIIE) IUIAH PEILICHHSI TPOOIEMBI;
CIIOCOOHOCTH paboTast Mo IUIaHy, CBEPSATH CBOM ACHCTBHS C LIENBIO U, TP HEOOXOIMMOCTH, CTIPABIISTH OIIHMOKH CaMOCTOSITEIBHO;

Tloznasamenvrvie YYI/I:

1) OHpeI[CJ'ICHI/Ie HCTOYHHKA XUMHYECKON I/IH(bOpMaI_II/II/I, €C MOJIYUYCHHUC U aHaJIn3, CO3AaHNC I/IH(I)OpMaI_II/IOHHOl"O IMPOAYKTA U €TI0 INPC3CHTALIUA,

2) CnocoOHOCTh aHAJTM3UPOBATh, CPABHHUBATH, KIACCH(PHUIMPOBATh U 0000maTh (aKThl U SIBICHUS. BBISABIATH MPUUUHBI U CIEICTBHUS MPOCTHIX
SBJICHUM.

3) CnocoOHOCTh OCYIIECTBIISATH CPAaBHEHHE, KIACCHU(HUKAIMIO, CAMOCTOSATEILHO BHIOWpas OCHOBAHHS W KPUTEPHU IS YKA3aHHBIX JIOTHYECKUX
oneparuii;

4) CrnocoOHOCTH CTPOUTH JIOTHYECKOE PACCYKICHUE, BKITFOYAIOIIEe YCTAHOBICHHE TPHYNHHO-CIICICTBEHHBIX CBS3CH.

5) CnocoGHOCTh co3/1aBaTh CXeMaTUYECKUE MOJIENHN C BBIACICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK 0OBEKTa.

6) CrocoOGHOCTh COCTABIAThH TE3UCHI, PA3JINYHBIE BUABI IUIAHOB (MIPOCTHIX, CIOXKHBIX U T.II.).

7) CnocoGHOCTh peoOpa3oBbIBaTh MH(YOPMAIIMIO W3 OJHOTO BUA B APYro (TabyuIly B TEKCT U TIp.).

8) CrocoGHOCTh OmpenenaTh BO3MOKHbIE HCTOUHUKHA HEOOXOAUMBIX CBEJEHHM, TPOU3BOAUTh MOUCK MH(OpMaLUY, aHATTU3UPOBATh U OLIEHUBATh
€€ JOCTOBEPHOCTB.

Kovmynuxamuenvie YYV/I:

CriocoOHOCTh CaMOCTOATENBHO OPraHU30BBIBATh YUeOHOE B3aMMO/ICHCTBHE B IpymIe (ONpeAesTh 00IMe eI , paclpelensaTh POiu, JOrOBapUBATHCS
JpYyT € APYTOM U T.1.).

HPEAMETHBIE PE3VYJIbTATHI:
K koHIy 00yueHus B 8 ki1acce npeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOKHBI OTpakaTh CHOPMUPOBAHHOCTH Y 00yUYaIOIIUXCsl YMEHHI:

PacKpeIBaTb CMBICII OCHOBHBIX XHUMHNYCCKUX MMOHSATHH: aToM, MOJICKYyJIa, XUMHAYCCKUM OJICMCHT, MPOCTOC BCHICCTBO, CIIOKHOEC BCHIECTBO, CMECH
(O,Z[HOpO,ZLHa}I n HGOI[HOpOI[HaH), BAJICHTHOCTb, OTHOCHUTCJIbHAA aTOMHass W MOJICKYJISIpHAdA MaccCa, KOJUYCCTBO BCHICCTBA, MOJIb, MOJIIpHAsA Macca,
MaccoBas O0Js1 XHUMHUYCCKOI'O 3JIEMEHTA B COCIWHCHHMH, MOH?IpHBIﬁ O6T)éM, OKCH IO, KHCJIOTAa, OCHOBAHHUEC, COJIb, JJICKTPOOTPHULATCIBHOCTL, CTCIICHb
OKHCJICHUS, XUMHUYCCKasl peakuus, K.HaCCI/I(l)I/IKaL[I/Iﬂ peammﬁ: pCaknun COCAUHCHUA, pCAKIUU PA3JIOKCHUA, pCAKIIUN 3aMCIICHU, PCAKIITUN O6M€Ha, OK30-



U SHIOTEPMHUYECKUE PEaKIUH, TEIJI0BOH 3(P(EKT peakiuu, siApo aroma, dJIEKTPOHHBIN CIOH aroMa, aToOMHas OpOuTallb, pajnyc aToMa, XMMHUYecKas
CBsI3b, MOJISIPHAS U HEMOJSPHAsl KOBAJICHTHASI CBsI3b, HOHHAS CBA3b, MOH, KATHOH, aHMOH, PACTBOP, MAacCOBasi JA0JIs BellecTBa (IIPOLEHTHAs KOHIIEHTPALIHS)
B PAacTBODE;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUUECKUX MOHATUN U PUMEHATH 3TU MOHATHSI IIPH ONIMCAHUM BELLIECTB U UX IPEBPAILECHU;
UCTIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY UL COCTaBICHUS ()OPMYJI BEIIECTB M YPAaBHEHUH XMMUUECKUX PEAKIIUH;

OTIpPE/CIATh BaJCHTHOCTh ATOMOB JJICMEHTOB B OWHAPHBIX COCIWHEHUSX, CTENCHb OKHCICHUS DJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
MPUHAJJICSKHOCTh BEIIECTB K ONpeAeNEHHOMY KJacCcy COSAMHEHMH 1Mo GopmysaMm, BUJ XUMUUYECKOHN CBSI3U (KOBAJIEHTHAS M MOHHAs) B HEOPTaHMYECKUX
COCIUHCHMSX;

packpbiBathk cMbici Ilepuonnueckoro 3axkonHa J[. M. MenpneneeBa: I€MOHCTpUPOBATh IOHMMAHME IIEPUOAMYECKON 3aBUCUMOCTH CBOMCTB
XMMHMUYECKHX D3JIEMEHTOB OT HMX IOJIoKeHUs B llepmonnueckoil cucreme, 3aKOHOB COXPAaHEHUS MAcChl BEILECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOI'O y4€HHsl, 3aKOHa ABOTajpo;

OIHMCHIBATh U XapaKTepu30BaTh TabmuuHyto Gopmy [leprnoaudeckoii cHCTeMbl XUMUYECKUX JIEMEHTOB: pa3lindyarh MOHATHS «TJIaBHAS MOATPYIIa
(A-rpynmna)» u «mnobounas mnoxarpymmna (b-rpymma)», manble u OoJblliMe TEPUOABI, COOTHOCUTH O0O3HAYEeHHs, KOTOpbIE HUMEIOTCS B TaOiulile
«Ilepuonnyeckasi cucremMa xumMudecknx 3memMeHToB JI. M. MeHneneeBa» ¢ YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XHMHUYECKHX 3JIEMEHTOB
(coctaB ¥ 3apsi aapa, 00IIee YUCIIO AIEKTPOHOB U PACIIPEICIICHUE UX O AJICKTPOHHBIM CIIOSIM);

KJaccu(UIUpPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMUUECKUE PEaKuu (110 YUCIY U COCTAaBY YYaCTBYIOIIMX B pEaKIMU
BEIIECTB, 10 TEIIIOBOMY 3D PeKTy);

XapaKTCPU30BaTh (OHI/ICI)IBaTB) 06IHI/I€ XHMHYCCKHE CBOMCTBA BCIHICCTB Pa3JIMYHBIX KJIACCOB, IMMOATBCPKIAAA ONMMCAHNEC MMPUMEPAMH MOJICKYJIAPHBIX
ypaBHCHI/Iﬁ COOTBCTCTBYROIINX XUMHUYCCKUX peaKHHﬁ;

IMMPOTrHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa, BO3MOKXHOCTH NPOTCKAHUA XUMHNYCCKUX npeBpameHI/Iﬁ B
PAa3IMYHBIX YCIOBUAX,

BBIUHCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BEIIECTB, MAaCCOBYIO JIOJIF0 XUMHUYECKOIO AJIEMEHTa 0 (hopMysie COeIUHEHNUS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJUTH PACUETHI IO YPABHEHUIO XUMHUECKOU PEaKIINH;

IMPUMCHATH OCHOBHBLIC OIICpaliun MBICTIUTEIbHOM ACATCIIBHOCTH — dAHAJIM3 U CUHTC3, CPABHCHUC, O606H.[CHI/IC, CHUCTEMATU3alMIo, KJ'IaCCI/I(I)I/IKaI_II/IIO,
BBIABJICHUC IMPUYUHHO-CIICACTBCHHBIX CBsI3EH — JJI1 U3YUCHUA CBOICTB BE€IICCTB U XUMHNUYCCKHX peaKHI/If/'I, C€CTCCTBCHHO-HAYYHBIC METOJbI IMO3HAHUA —
Ha6J'IIOI[eHI/Ie, HU3MCPCHUC, MOACIIUPOBAHUC, SKCIICPUMCHT (pCaJ'ILHLII\/'I n MLICHCHHLIﬁ);

CJIeIoBaTh MpaBHJIaM IOJIb30BaHUS XMMHUYECKON MOCYyAON U JIabopaTOpHBIM 00OpYJIOBaHHEM, a TakKe IMpaBHjiaM OOpalleHHs C BEUIeCTBAMH B
COOTBETCTBUM C MHCTPYKIMSAMU IO BBITOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB MO MOJTYYEHHUIO U COOMPAaHUIO ra3000pa3HbIX BEIIECTB (BOJOPOAA
U KUCJIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C OIpenelEHHOW MaccOBOHM J0Jied pacTBOPEHHOIO BEIIECTBA, IUIAHMPOBATh U IMPOBOJAUTH XUMHYECKHE
9KCHEPUMEHTBHI 110 PacIO3HABAHHUIO PACTBOPOB IIEJIOUEH M KUCIIOT C TOMOILBIO HHANKATOPOB (JIAKMYC, (heHOI(PTaTeHH, METUIOPAHXK U APYTHE).



1. HavyaabHble NOHATHS M 3aKOHbI XHMMHH.

OOyuarommecs: Hay4aTcs:

- O0BSICHATD, YTO U3y4aeT HAYKa XUMHUS;

- IPUBOMTH PUMEPHI UCTIOIH30BAHUS JTIOCTHIKCHUN XUMHUH B ITOBCETHEBHOM JKU3HU;

- 3aIUCBIBATh XUMUYECKHUE CUMBOJIBI,

- cocTaByATh (hOPMYJIbl OMHAPHBIX COCAMHEHHUIA,

- pa3nn4ath GU3NYECKUE SBICHUS U XUMUYCCKHE PCAKIIHH;

- pa3IuYaTh THUITbI XUMUYCCKUX PEaKIIHii;

- paccTaBiATh KO3()PHUIIUEHTHI B YPAaBHEHUSIX XUMUYCCKUX PCAKIIHIA;

- O0BSICHATD, YTO O3HAYACT BaXKHEUIIAs BEIMYMHA B XUMHUU «BAJICHTHOCTHY.
OOyuaromuecs MojaydaT BO3MOXHOCTh HAYUYUTHCS:

- BBIUMCIIATH MaccCy BellecTBa o Gopmyie;

- BBIUMCIIATH MacCOBYIO JIOJIO 3JIEMEHTA B CJIO)KHOM BEIIECTBE;

- HCTIOJIb30BaTh MPHUOOPETEHHBIC 3HAHUSA JUIs 0€30MacHOTr0 00pallleHus ¢ BEIeCTBaMH, peaKTUBaMH U J1a00paTOPHBIM 000PYIOBAaHHEM.

2. BaxxHeilnye NnpeacTaBUTEe I HEOPraHMYECKUX BeleCTB.

KosmmyecTBeHHbIE OTHOLIEHHSI B XMMHUH.

OOyuatomuecst Hay4aTcs:
- OOBSICHATD , YTO O3HAYAET MOJIAPHBIN 00BEM Tra3000pa3HBIX BEIIECTB;
- 00BSACHATD, YTO O3HAUAET BasKHEHIIIasi BEIMYMHA B XUMHUHU «KOJMUECTBO BEILIECTBAY;
- 00BSACHATH COCTAB BO3IyXa;
- COCTaBIIATH (DOPMYITBI OKCHIOB, KUCIOT, OCHOBAaHHM U COJEH;
- MPOU3BOAUTH PACUETHI IO YPABHEHUSAM XUMHUECKUX PEAKIIHA;
- BBIYHCIISATH MAaCCOBYIO JIOJIO PACTBOPEHHOTO BEIIECTBA MO POpMYIIE;
OOyyaromnuecss TOJyYaT BO3MOXKHOCTh HAyUIHUThCS:
- pemIaTh pacyeTHBIC 3a]1a9H;
- paboTath ¢ 1abopaTopHBIM 000pyHOBaHHEM, coOmroaas mpasuia T.b.



- IPOTHO3UPOBATH MPOAYKTHl XMMUYECKHUX PEakIuii mo GpopMynam/Ha3BaHUSIM UCXOIHBIX BEIIECTB; ONPEACIATh NCXOIHBIE BEIIECTBA I10
(dopMynaM/Ha3BaHUAM NPOJYKTOB pPeaKuH;

- COCTaBIISATh YPAaBHEHUS PEAKIIMil, COOTBETCTBYIOIIMNX MOCIEI0BATEILHOCTH («IIETIOUYKE) MPEBPALICHII HEOPraHMYECKUX BEIIECTB Pa3IMUHbIX KJIACCOB;
- BBIBJISITH B IIPOLIECCE SKCIEPUMEHTA MPU3HAKU, CBUIETEIBCTBYIOIINE O MPOTEKAHUN XUMUYECKON PeaKInu;

- MPUTOTOBIISATH PACTBOPHI C OIPEIEIEHHON MacCcOBOil 10JIel paCTBOPEHHOTO BEIIECTBA;

- OIpEACNATh XapaKTep CPe/lbl BOJAHBIX PACTBOPOB KUCIOT U IIEJI0UYEH 1O M3MEHEHHUIO OKPACKU MHIUKATOPOB;

- MPOBOJUTH KAUE€CTBEHHBIE PEAKIUH, TOATBEPKAAIOIINE HATUYUE B BOJHBIX PACTBOPAX BEILIECTB OT/IEIbHBIX HOHOB

- ONPENENATh MPUHAJIC)KHOCTh HEOPTaHUIECKHUX BEIIECTB K OJHOMY M3 U3yYEHHBIX KJIACCOB/TPYII: METAJUTBI U HEMETAILIBI, OKCHJIBI, OCHOBAHHS,
KHUCIIOTHI, COJIU.

3. OcHOBHBIE KJIACCHI HEOPTAHUYECKUX COeTUHEHU I

OOyuaromuecs: Hay4aTcs:

- KJIaCCI/I(l)I/IHI/IpOBaTI) OKCHJbI, OCHOBaHHMA, KMCJIOTHI U COJIN,
- XapaKTCpU30BaATb OKCUIbl, OCHOBAHH: , KUCJIIOTBI U COJIN;

- COCTaBJISATh YPABHEHUS XUMUYECKUX PEAKLIUN, XapaKTEPU3YIOIIUX XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUUYECKUX COEAUHEHMUI;
- COCTaBJISATh YPABHEHUS XUMUYECKUX PEAKLUN, IEMOHCTPUPYIOIIMUX N'eHETUUECKYO CBA3b ME u ux coenunenuit, u» HEME u ux coenunenui;

OOyyaromuecs TOTy4aT BO3MOKHOCTh HAYUUTHCS:
- IPOBOANUTH KAYCCTBCHHEBIC PCAKIIUHU 10 paClliO3HABAHHWIO HECOPTaHNYCCKUX BCIICCTB,
- pemiaTh pacueTHBIC 33aYH;
- paboTath ¢ 1abopaTOpHBIM 000pyI0BaHUEM, coOrOMast mpaswmia T.b.

4. 13 u I1C xumuvecknx 31emenToB .M. Mengesneea. CTpoenue aTtoma.
OOyuaromuecs Hay4aTcs:
- XapaKTepu30BaTh CTPOCHHE, 00IHe PU3NIECKUE U XUMHUYECKHE CBOMCTBA MPOCTHIX BENIECTB-HEMETAIIIOB;

- OOBSICHATH 3aBUCUMOCTh CBOMCTB (MJIH MPEICKA3bIBATh CBOMCTBA) XUMHUYECKHX DJIEMEHTOB-HEMETAUIOB (paanyc, HEMETaJUTMUECKHUe CBOMCTBA
3JIEMEHTOB, OKUCITHTEIIbHO-BOCCTAHOBUTEIHHBIE CBOMCTBA 2JIEMEHTOB) M 00pa3yeMbIX UMM COEAMHEHUHN (KUCTIOTHO-OCHOBHBIE CBOMCTBA BHICIIIMX
OKCHJIOB ¥ THUJIPOKCHUJIOB, JIETYYUX BOJOPOJHBIX COETMHEHUI, OKUCIUTEIbHO-BOCCTAHOBUTENIbLHBIE CBOMCTBA) OT MojokeHus B [lepuoauyeckoit cucreme
xumuuecknx 3ymemenToB J[. . Meneneena;



- JIaBaTh XapaKTEPUCTUKY XMMHUYECKUX 3JIEMEHTOB-METAJUIOB (IEJIOYHBIX METAJUIOB, MarHus, KaJIbLIMs, ATFOMUHUS, JKeJie3a) [0 UX MOJO0KEHUIO B
[Tepuonnueckoii cucreMe XuMudeckux aeMeHToB J[. M. MenzeneeBa (XUMUYECKHI 3HAK, MMOPSAKOBBIN HOMEp, IEPHO/I, TPYMIa, MOArPYyIIa, -
OIpEEIATh OTHOCUTEIBbHYIO aTOMHYIO Maccy, CTPOEHUE aToMa (3apsi SApa, YUCIIO IPOTOHOB U HEUTPOHOB B sAJIpe, OOLIEE YUCIIO 3JIEKTPOHOB,
pacrpeziesieHue 3JIEKTPOHOB IO ANEKTPOHHBIM CJIOSIM), IPOCTOE BEIIECTBO, (POpMyITy, HA3BaHKE U THII BBICIIETO OKCUAA U THIPOKCUIA);

O6yqa}omnec>1 IMoJIy4daT BO3MOKHOCTb HAYUHUTLCA:

- OOBIACHSITH @HBHHGCKI/H\/JI CMBICJI IMMOPAAKOBOI0O HOMEpa 3JICMCHTA, I'PYIIIbl, ICPUOJa, MPUINHBI U3MCHCHUA MCTAJUIMYCCKUX W HEMCTAJUIMYCCKUX
CBOICTB B Tpyniax v rnepuoaax,

- OOBSCHATH CTPOCHHE SJIpa aToMa W IJIEKTPOHHOU oOonouku, Gopmy s,p, OpOHWTANel, MakKC. YUCIO JJIEKTPOHOB HAa YPOBHSAX W IMOJYPOBHSX,
JNEKTpOHHAs KOHQUTypaIlus s,p, 3JIEMEHTOB, BaJICHTHbBIE JIEKTPOHBI, BAJICHTHBIE BO3MOKHOCTH 3JIEMEHTOB;

- pa3nuyaTh BaXXHEUIINE MMOHITHUS: MIPOCTHIE U CI0KHBIE BEUIECTBA, XUMUYECKUI AJIEMEHT, aTOM, MOJIEKYJIA.
5. Xumnueckas cssizb. OBP.

OOyuaromiuecs Hay4aTcs:

- ONPEACNATh CTENEHb OKUCICHHS JIEMEHTOB B COCAMHEHUSX;
- COCTaBJIATH (POPMYJIBI COETUHEHUM, 00N CTTOCOO WX HA3bIBAHMUSI. .

- OOBSACHATH , UTO O3HAYAET INEKTPOOTPUIIATEILHOCTD;

- ONpPENeNsATh TUIIBI XUMHUYECKOU CBSI3M B COCTMHEHUSX ( KOBAJCHTHYIO TOJSPHOM U HETIOJSPHYIO CBSI3U, HOHHYIO, METAJNINYECKYIO);
- OOBSACHATH TUIBI KPUCTAJUTMUECKUX PEIIETOK: NOHHAsI, aTOMHAsI, MOJIEKYJISIpHAs U METaJIJTNYecKas;

- OOBACHSATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT THIOB KPUCTATUYECKUX PEIIETOK.

OObyuaromuecs MOay4aT BO3MOKHOCTb HayUUThCS:
- COCTaBJIATh YPaBHEHUS OKUCINUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKITHIA;

- pacctaBiATh ypaBHeHus B OBP meTonoM aiekTpoHHOro OanaHca;

- IPUBOJUTH ITPUMCPBI HCCOBIIAACHU A YN CJICHHBIX 3Ha‘-IeHI/II71;



- p€liaTth pacCHCTHBIC 3aJa4U 110 YPABHCHUAM XUMHUYCCKHUX peaKuHﬁ;

- - OOBSCHSTH, YTO B UX IOHUMAHHUK O3HAYaeT «XHMHUYCCKAs IPAMOTHOCThY» M ITOYEMYy OHa SBJISCTCS HEOOXOUMBIM KOMIIOHEHTOM OOIIECH KYJIbTYphI
YEJI0BEKA;

- IPaBWJIaM MOBEJECHUS B UPE3BbIYANHBIX CUTYaLUAX, CBA3AHHBIX C BO3JCHCTBUEM PA3JINYHBIX BEILIECTB;

-00BSCHATH COUANBHYIO 3HAYMMOCTh U COJIepKaHue Mpodeccuii, CBI3aHHbBIX C XUMUEH;

-OpraHU30BbIBATh Y4eOHOE B3aUMOJICUCTBHUE B TpyIIE (paclpeaesisiTh POy, T0TOBAPUBATHCS APYT C IPYTOM H T. 11.);
-IpeaBUAETh (IPOrHO3UPOBATH) MOCIEACTBUSI KOJUIEKTUBHBIX PELICHHI;

-[IOHUMAaThb NPUYIHUHBI CBOCTO HCYCIICXAa U HAXOAUTh CII0COOBI BbIXOJ4 U3 3TOM CUTyalluu,

1. HavajabHble NOHATHSA U 3aKOHBI XUMHH.(204)

XuMHA-HAyKa O BEILECTBAX, UX CBOMCTBAX U IPEBPALICHUAX.
[ToHsITHE O XUMUYECKOM AJIEMEHTE U (popMax €ro CylecTBOBaHMS: CBOOOIHBIX aTOMAaX, MPOCTHIX U CJIOKHBIX BELLIECTBAX
IIpeBpamenus Beniects. OTINYNE XUMUYECKUX PEAKIUN OT (PU3UYECKUX SABJICHUN. POJIb XMMHHU B )KU3HU YeIOBEKa.
Kpatkue cBeaeHust U3 UCTOpUM BO3HUKHOBEHUS U pazButus xumuu. [lepuoyn anxumuu. [lonstue o punocodpckom kamue. Xumus B XVI B. Pazputue
XxUMuHU Ha Pycu. Poib 0TeueCTBEHHBIX YUEHBIX B CTAHOBJICHMM XMMUYECKOH Hayku - paboTel M. B. JlIomonocoBa, A. M. bytneposa, JI. 1. Menneneesa.
XuMudeckasi CUMBOJIMKA. 3HAKM XUMHUYECKHMX 3JIEMEHTOB U MPOMCXOXKJEHUE WX Ha3BaHMW. XuMuyeckue ¢Gopmyibl. MHAEKCH U KO3PPUIIMEHTHI.
OTHOCHTEBHBIE AaTOMHAS M MOJIEKYJIIpHas Macchl. PacueT MaccoBO# 10/ XUMHUYECKOTO 3JIeMEHTa 1o (hopMyJie BEelecTBa.
Pacuernbie 3apaun. 1. HaxoxeHrne OTHOCHTEILHON MOJICKYJISIPHOM MacChl BEIIECTBA MO €ro XUMHIecKkoi ¢opmyre. 2. Beraucienue MaccoBOM J10JIH
XMUMHUYECKOT0 3JIEMEHTA B BEILIECTBE O €ro (popmyiie.
IIpakTHyeckas padora Ne 1
[IpaBuna TexHMKM Oe30macHOCTH MpH paboTe B XHUMUYecKOoM KaOuHere. Ilpuemsl oOpamieHuss ¢ J1a0OpaTopHbIM OOOpYAOBaHHEM U
HarpeBaTebHBIMU pUOOpamMHu.
1. TIpakTnueckas padora Ne2
«Habmonenus 3a U3MEHEHUIMH, TPOUCXOAALINMHU C TOPSIIEH CBEUOi»
K/P «HavanbHbple TOHATHS ¥ 3aKOHBI XHMHUH



Tema 2 . Baxkneiiimne NpeaACTaBUTEC/IN HECOPraHNYECCKUX BEIECTB. KoaunyecTBeHHbI€ OTHOIIEHUS B XI/IMI/II/I.(18 ll)

OO6pazoBanre OMHAPHBIX COCTUHECHUM.

B3anmMopeiicTBie aTOMOB XMMHYECKHX JIEMEHTOB-HEMETAIIJIOB MEX/Iy CO00M - 00pa3oBaHue ABYXaTOMHBIX MOJIEKYJI IIPOCTHIX BemiecTB. KoBajgeHTHas
HETIOJISIpHAst XUMHYECKast CBSI3b.

DJNEKTPOHHBIE U CTPYKTYpPHBIE (POPMYJIBI.

B3aumMoeiicTBre aTOMOB XUMHUYECKHX DJIEMEHTOB-HEMETAIUIOB MKy CO00H - 00pa3oBaHue OMHAPHBIX COCMHEHUH HEMETAIUIOB.

B3anmMoneiicTBiie aTOMOB XMMHUYECKHX DJIEMEHTOB-METAIJIOB MEXIY COO0OW - 00pa3oBaHME METALUIMYECKUX KpUCTAIUIOB. IloHATHE O MeTaumyecKon
CBSI3H.

Bopa. PactBopsl.

[TocrosinHast ABoraapo. KonuuectBo BeriectBa. Monb. MossipHas macca. MosipHbIii 00beM Ta3000pa3HbIX BelecTB. KpaTHbIe eMHUIIBI KOJINYECTBA
BEIIECTBA — MUJUTUMOJb ¥ KHJIOMOJb, MHUJUIMMOJISIPHAS M KMIJIOMOJISIPHAsI MAacChl BEIIECTBA, MIJTUMOJISIPHBINA U KHJIOMOJISIPHBIH 00BeMbI Ta3000pa3HbBIX
BCIIICCTB.

PacdeTs! ¢ cronb30BaHUEM TOHSATHIH «KOJIMYECTBO BEIIECTBA», KMOJISIPHAS MAacCay, «MOJIIPHBIN 00bEM ra3oBy, «IIOCTOSIHHAsE ABOTaIpo

JemoncTpamuu. Mojieny aToMOB XUMUYECKUX JIeMEHTOB. [leproauueckas cucteMa XuMudeckux 3nemMeHToB J. . Menzeneesa.
IIpakTHyeckas padora Ne 3
« Ilomyuenue . coOupanue U pacro3HaBaHUE KUCIOPOJIa»
IIpakTuyeckas padora Ned.
«« ITonydenue . cobupaHue U pacrio3HaBaHUE BOAOPO/Ia»

IIpakTyeckas padora NeS.
« IIpuroroBiieHHe pacTBOpPA € 3aJAHHOW MAacCOBOM J0JIEH PACTBOPEHHOIO BEIIECTBA.
K/p Ne2 1O Teme: « Baxkneiimue npeacTaBUTeTM HEOPraHUYECKUX BEILIECTB)

Tema 3. OcHOBHBIE KJIacChI HEOPraHM4YecKux coequHenuii (10y)

OcHoBaHHMs, X COCTaB M Ha3BaHWs. PacCTBOpMMOCTH OCHOBaHUU B Boje. TaOnHia pacTBOPUMOCTH THAPOKCUAOB U cojeil B Bome. [IpeacraBurenu
HIGJ'IO'—IGI\/’IZ TUAPOKCHUbI HATPHA, KAJIUA U KaJIbIUs. TlousTre 0 KaUeCTBEHHBIX pCaKknusix. I/IH)II/IKaTOpI)I. N3menenue OKpaCKu MHAUKATOPOB B HIG.]'IO‘—IHOf/i
cpeze.

KI/ICJ'IOTI)I, HUX COCTaB U Ha3BaHMUI. Knaccnq)m(am/m KHCIIOT. HpeJICTaBI/ITeJ'II/I KHCJIOT: CE€pHad, COJIIHad U a30THas. N3smenenmne OKpaCKu MHAUKATOPOB B
KHUCJIOTHOM cpeJie.



Conu Kak IpoOU3BOIHBIC KUCIIOT U OcHOBaHUH. X coctaB u Ha3BaHus. PactBopumocTs coneii B Boje. [IpeacraBurenu comneit: xyiopua HaTpus, KapOoHAT
u ocdar KabIus.

AMopdHBIE ¥ KPHCTATUIMYECKUE BEIIECTBA.

[TonoxkeHne METAIJIOB M HEMETAJVIOB B MEPUOIMYECKON cucteme xumudeckux siemeHToB JI. M. MenpgeneeBa. BaxHeline npocTeie BeliecTna -
METAIIJIBL; KENIe30, ATFOMHHHN, KaabI[Ui, MarHUH, HATpUi, Kanuii. O0mue pu3ndecKkrue CBOMCTBa METAILIOB.

Bakneiimme npocTeie BEMIECTBa - HEMETAIIbI, 00pa30BaHHBIE aTOMaMU KHCJIOPO/ia, BOJAOPO/a, a30Ta, cephl, pocdopa, yriaepoaa. CriocoOHOCTh aTOMOB
XUMHUYECKHX 3JIEMEHTOB K O0pa30BaHUI0 HECKOJIKHX MPOCTHIX BEIIECTB - aJUIOTPONUsS. AJUIOTPOMHBIE MOAM(HUKAIUU Kucioponaa, Gochopa u ososa.
Mertainueckre U HEeMEeTaUTMYECKUE CBOMCTBA MPOCTHIX BelIeCTB. OTHOCUTEIBHOCTD JICJICHUS POCTHIX BEIIECTB HA METAJUIBI U HEMETAJLIIbI.

».

Pacuernbie 3agaun. 1. Beruncnenue MosipHOI Macchl BEIIECTB M0 XUMUYECKUM (opMynaM. 2. PacyeTsl ¢ UCIOIB30BAaHUEM MOHATUN «KOJTUYECTBO
BEIIIECTBA», «MOJISIPHAS MACCa», «MOJISIPHBIA 00bEM Ta30By, KIIOCTOSTHHAS ABOTAIPOY.

JemoncTpamuu. HekoTopble METaIbl 1 HEMETAIUIBI KOJIMYECTBOM BemiecTBa 1 Moyib. Mozielib MOJIIPHOTO 00beMa ra3000pa3HbIX BEIIECTB.

IIpakTuyeckast pabora Ne 6
« Pernienne skCriepuMEHTAIBHBIX 3a1aW»
K/p Ne3 Ilo Teme «OcHOBHBIE KIIACChl HEOPTAHUYECKUX COSAMHEHUI»

Tema 4. 113 u IIC xumuueckux 3;1emeHToB /.. MenneneeBa. Ctpoenne aroma. ( 8u)

[lepuoanueckas cucrema xuMmudeckux anneMmeHToB JI. M. Menneneesa, ee cTpyKTypa: Mayble U OOJIbIINE MEPUObI, TPYIIIBI U NOATPYIILI (TJ1aBHASL U

no6oynast). [leprpoanueckas cuctemMa Kak CpaBoOuyHOE OcoOue JUIsl MOJTyYeHHs! CBEJICHUN O XMMUYECKUX dJIeMEHTaXx.

ATOMBI Kak (popMa CYIIECTBOBAHMSI XUMUYECKUX 3J€MEHTOB. OCHOBHBIE CBEICHUS O CTPOECHUH aTOMOB. J{0Ka3aTeiabCcTBa CIOKHOCTH CTPOCHUS aTOMOB.
OmnsiTel Peszepdopaa. [Tnanerapuast Moaens CTpoeHUs aToma.

CocTaB aTOMHBIX fA€p: NPOTOHBI U HEUTPOHBI. OTHOCHUTENbHAS aTOMHAas Macca. B3aMMOCBSI3b NMOHATUH «IPOTOH», «HEUTPOH», «OTHOCHUTEIbHAs
aTOMHAasi Maccay.

M3MeHeHMe yncia MpOTOHOB B sJpe aToMa - 00pa3oBaHHe HOBBIX XMMUYECKHX 3JIEMEHTOB.
M3MeHeHne uncia HEHTPOHOB B sifpe aToMa - oOpazoBaHue M30TONOB. COBpEMEHHOE OMNpe/eleHHE MOHITUS «XUMUYECKUH 3jeMeHT». M30Tonbl Kak
Pa3HOBHUIHOCTH aTOMOB OJJHOTO XMMHYECKOT'0O JJIEMEHTA.

OnexkTpoHbl. CTpoeHHE DJIEKTPOHHBIX 000J0YeK aTOMOB XUMHUYecKux 37eMeHTOB Nel-20 mepuoamueckoit cucremsl JI. . MenneneeBa. [lonsrue o
3aBEpILEHHOM M HE3aBEPIICHHOM 3JIEKTPOHHOM CJI0€ (IHEPreTHYECKOM YPOBHE).



[Meproanueckast cucrema xumudeckux anemeHtoB JI. M. MennmeneeBa W CTpOeHHE aTOMOB: (DM3MYECKHN CMBICI TOPSAKOBOTO HOMEpPA 3JIEMEHTA,
HOMEpA IPYIIIbI, HOMEPA MEPUOA.

W3meHeHue uncna 3JEKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHYECKOTO 3JIEMEHTa - 00pa30BaHUE MOJIOKHUTEIbHBIX U OTPHUIIATEIHHBIX
noHOB. VoHBI, 00pa3oBaHHbIE aTOMaMH METAJJIOB U HEMETaJUIOB. [IpUYMHBI U3MEHEHUS! METaJUIMYECKUX W HEMETaJUIMYECKUX CBOMICTB B MEpHUOAAX U
rpynmnax.

Pacuernbie 3agaun. 1. Pacuer maccoBoit u 00beMHOI 10JIeli KOMITIOHEHTOB CMECH BeIlecTB. 2. BhIuncieHne MaccoBOM J10JIM BEIIECTBA B PACTBOPE MO
M3BECTHOM Macce pacTBOPEHHOTO BEIIECTBA W Macce pacTBOpuTels. 3. Berumciienne mMaccyl pacTBOPSEMOro BEHIECTBA M PACTBOPHUTEINS, HEOOXOAMMBIX
JUTSl IPUTOTOBJICHUSI ONIPEAECIICHHONW MacChl pacTBOpa C U3BECTHOW MAaCCOBOM JI0JIEl PAaCTBOPEHHOIO BEILIECTBA.

Jdemoncrpanuu. OOpa3ibl OKCHIOB, KUCJIOT, OCHOBAaHUN U cojiel. Moeny KpUCTANIMYECKUX PEHIeTOK XJIOpUAa HaTpHs, aiMasa, OKCHUa yriiepoaa
(IV). B3psiB cMecu Boopoza ¢ Bo3ayxoM. CriocoObl pasfienieHust cMeceil, TUCTUILISAIUS BObIL.

JlaGopaTopHble onbIThI. 1. 3HAKOMCTBO ¢ 00pa3amMu BEIIECTB Pa3HbIX KiIaccoB. 2. Pa3znenenne cmecei.

«IIpuroToBiieHne pacTBOpa caxapa M pacueT €ro MacCoBOH J0JU B PaCTBOPE»
TectupoBanue.

Tema 5. Xumuueckas cBszb. OBP. (8u)
Crenenp oxucieHus. OmnpeneneHHe CTENEHW OKHUCICHHMS 3JIEMEHTOB IO XUMHYeckod ¢opmyne coenuHeHus. CocraBieHue ¢(opmya OWHAPHBIX
coeMHEeHuH, o0mMii crnocod MX Ha3bIBaHMA. BUHaApHBIE COETUHEHMS: OKCUABI, XJIOpUIbl, cynb@uabl u ap. CocraBienue ux (opmy:n. Ilpencrasurenu
OKCHJIOB: BOJA, YTJIEKUCIIBIN Ta3 U HeraleHas u3BecTh. [IpencraBureny jieTydnx BOJOPOAHBIX COEIMHEHUN: XJIOPOBOJOPO U aMMHUAK.
DneKTpooTpuLaTeIbHOCTh. [IoHsATHE 0 KOBaneHTHOU nossipHOM cBsi3u. [loHsATHE 00 MOHHOM cBs3U. CXeMbl 00pa30BaHUsl HOHHOW CBS3H.
Me:xMOoIeKyJIIpHbIE B3aUMOACUCTBHS. THUIBI KPUCTAIUIMYECKUX PEUIETOK: NOHHASI, aTOMHAsl, MOJIEKYJISIPHAs U METAJUINYECKasA. 3aBUCUMOCTb CBOMCTB
BEIIECTB OT TUIOB KPUCTAIUIMUECKUX PELIETOK.
BemectBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH ITOCTOSTHCTBA COCTaBa AJIsl BELIECTB MOJIEKYJIIPHOTO CTPOEHHUS.
K/P Ne4 « 113 u IIC I.1. MenneneeBa. Ctpoenue aroma. OBP»
Pe3epBHbIe yachl- 4 yaca.

3. TemaTn4eckoe NJIAHUPOBAHHUE

No Haszpanwue paznena, TeMbl KonunuecTBo uacoB Kon-Bo x/p Kom-Bo ni/p

1 | HauanepHbBIE TOHATHUSA U 3aKOHBI XUMUHU. 20 1 2




2 | Baxxneinme npeacTaBUTENIM HEOPTraHMYECKUX BEIIECTB. 18 3
KonuyecTBeHHBIE OTHOIICHUS B XUMUHU.
OcHOBHBIE KJIaCChl HEOPTaHUYECKUX COEIUHEHUMN 10 1
4 | Ileppoanveckuil 3aKOH ¥ IEPUOANYECKAS] CUCTEMA 8
xuMuueckux asementoB 1. . Meneneena.
Ctpoenue aToma.
5 | Xumuueckas cBsa3b. OBP. 8
6 | PezepBHbIe yachl 4
Hroro : 68
I[MPUJIOXXEHUE. KanengapHo-teMaTuueckoe njiaHMpoBaHue
Neo Neo Tema ypoka Kon- | Tum ypoka ®opMbl OpraHu3annu Buabl nesarejbHOCTH, Hara Hara
YPOKa | ypoK BO yueOHO 1esiTeJIbHOCTH KOHTPOJIb nposeje | MpoBe
aB 4acoB HUS JAeHU
TEeMe (ITo b
miany) | (pakr
HYecK
u)

1) HayanbHble XUMHYECKHE
NMOHATHSA M 3AKOHLI XUMHH. 20
(20 )




OtkpeitTust | UnauButyanbHas, W3y4enue 3HaueHus u
HOBBIX (dbpoHTANBHAS POJIH XMMHHM B CHCTEME 05.09.23.
[IpaBuna.T.b. 3HaHUHI €CTECTBEHHBIX HAyK H B 07.09.23.
1-2 1-2 [IpeameT xumum. Pednexus/
. JKU3HU 001ecTBa/
MeTobl U3y4eHUsI XUMUH. OHJIAliH YPOK
e OHJIAMH-TECTUPOBAHUE
3 3 ArperaTHble COCTOSTHUS WnpuBuyanbHas, N3zyuenue
BEIIECTBA. ¢bpoHTaTBHAS arperatHoro cocrostHus | 12.09.23.
OtkpbrTHS BELIECTBA Ha IpUMeEpE
HOBBIX BOJIBI./ YCTHBIA OTBET
3HAHWUH
Pednexcus/
OHJIAWH YPOK
4 4 IT/p Nel «IlpaBuna T.b. n OTtkpbITHSA WNuauBunyanbHas, IToBTOopenne mpasun | 14.09.23.
HEKOTOpbIE BUJBI paldoOT B HOBBIX (dbpoHTaNbHAS T.b.
XUMHUYECKOH J1abOpaTopuI» 3HaHUM/ /yCTHBIH OTBET
Pednexcus/
OHJIAMH YPOK
5 5 DuU3NYECKUE SBJICHUS OHJaWH ypok | MHnuBuayanbHas, 3HaKOMCTBO C 19.09.23.
¢bpoHTaTBHAS ¢bu3nuecKuMu

SIBJICHUAMMU




6 6 I1/p Ne2 «Habnronenus 3a OTtkpbITUS WNupuBunyanbHas, IToBTOopenue mpasuia | 21.09.23.
ropsiIieii cBeuein» HOBBIX (dbpoHTANBHAS T.b./ yCTHBIH OTBET
3HAHUMI
Peduexcus/
OHJIAMH YPOK
7 7 ATOMHO-MOJIEKYJISIPHOE OtkpeiTua | UnauBunyanbHas, 3HAKOMCTBO c| 26.09.23.
yueHue. XMMHYECKHUe HOBBIX ®poHTanbHas HOHATHEM
JJICMEHTBI. 3HAHWUMI rpynmnoBas «XMMHYECKUHI
Peduexcus/ AIEMEHTY /
OHJIAH-TECTUPOBAHUE
OHJIaliH YPOK
8-9 8-9 3HAKU XUMUYECKUX OTtkpbITUS WnauBuayanbHas, Onpenenenue 28.09.23.
snemeHToB.IICXD. HOBBIX (dbpoHTanbHAS IIOJIOKEHUS 03.10.23.
3HAHUI XUMHUYECKOr0 IJIEMEHTA
Pednexcus/ BIL.C./
OHJIANH YPOK OHJIAH-TECTUPOBAHUE
10-11 | 10-11 | Xwumuueckue GopMyIIbl OTkpbITHS 3nakocTBO ¢ noHaTtueM | 05.10.23.
HOBBIX NunuBunyaneHas, «KUHIECKC) u| 17.10.23.
3HAHUI (dbpoHTanbHAS «k03punreHT/
Pednexcus/ OHJIANiH-TECTUPOBAHUE
OHJIAMH YPOK
12-13 12- BanenTtHOCTB OtkpbiTuss | UHOuBHyanbHas, 3HaKOMCTBO c| 19.10.23.
13 HOBBIX ¢bpoHTaTBHAS MIOHATUEM 24.10.23.
3HaHUU «BaJIEHTHOCTH)
Pednexcus/ /yCTHBIH OTBET
OHJIAWH YPOK
14 14 | Xummnueckue peaxiuu Otkpeitua | UnauBunyanbHas, Onpenenenne noustusa | 26.10.23.
HOBBIX (dbpoHTaNbHAS «XUMHUYECKast
3HaHUU peakuusy», IPU3HAKU U




Pednexcus/

YCJI0OBUS NPOTCKAHUA

OHJIAliH YPOK XUMHYECKHUX
pEaKIuii/yCTHBIN OTBET
15-16 15- | 3akoH coXpaHEHUs MacChl 2 OtkpeiTust | . UHauBUyanbHas, CocraBienue
16 | BemecTBa. XuMHU4eCcKue HOBBIX ¢bpoHTaTBHAS YpaBHEHUHU 31.10.23.
YpaBHEHHUS. 3HAHUU XUMHUYECKUX 02.11.23.
Pednexcus/ PEaKIMii/yCTHBIH OTBET
OHJIAMH YPOK
17-18 | 17-18 | Tumbl XUMHUYECKUX PEAKIIMMA 2 OtkpeiTua | UnauBunyanbHas, 3nakomcTBO ¢ Tunamu | 07.11.23.
HOBBIX (dbpoHTANBHAS XUMudeckux peaknuii/ | 09.11.23.
3HAHWUMI OHJIAH-TECTUPOBAHUE
Peduexcus/
OHJIAMH YPOK
19 19 [ToBTOpEeHME M 0000IIIEHNE 1 NunuBunyaneHasi, 3akperieHue 14.11.23.
TEMBI. Pednexcus/ | ppoHTambHas 3HAHUW/YCTHBIN OTBET
OHJIAMH YPOK
20 20 | K/P Nel «Hauvanenbie | 1 NunnBunyanpHas, [Ipumenenue 16.11.23.
MOHSITHUS U 3aKOHBI XUMUN Pednekcus/ | dpoHTanmbHAS TEOPETUYECKUX 3HAHUMN/
OHJIANH YPOK OHJIAH-TECTUPOBAHHE
2) Baxueiimme | 18
NnpeACcTABUTEHN
HEOPraHH4YeCKHUX
BeniecTn.(184)
21 1 Bo3nyx u ero cocras. 1 OTtkpbITHS NunuBunyanpHas, N3yuenne  cocrasa
HOBBIX (dbpoHTaNbHAS BO3JlyXa /yctbiit | 28.11.23.
3HAHUM OTBET
Pednexcus/
OHJIAMH YPOK
22 2 Kucnopon 1 OTKpbITHSA NunuBunyanbHas, N3yuenne CBOMCTB
HOBBIX ¢bpoHTaIBHAS Kuciopoaa / 30.11.23
3HAHUMI /yCTHBIN OTBET




Pednexcus/
OHJIAlH YPOK

23 I1/P Ne3 «Ilomydenue. OTtkpbITUSA WNupuBunyanbHas, [loBrOopenue  mpaBui
ColOupanue 1 pacrio3HaBaHUE HOBBIX (dbpoHTANBHAS T.b. n3yuenue | 05.12.23.
KHCIIOpOJIay 3HaHUHI CHoco0OB  TOJYYEHHUS
Peduexcus/ KHCJIopoa/
OHJIAMH YPOK OHJIAWH-TECTUPOBAHUE
24 OKcHIEBL OTKpBITHS NunuBunyanpHasl, CocraBiienue
HOBBIX (dbpoHTaNBHAS dbopMyIT OKCUAOB / 07.12.23.
3HaHUH /yCTHBIH OTBET
Pednexcus/
OHJIaliH YPOK
25 Boaopon OTKpBITHS NupuBunyaneHas, N3yueHue CBOICTB
HOBBIX (bpoHTaTBHAS Bojopona / 12.12.23.
3HaHUH /yCTHBIH OTBET
Pednexcus/
OHJIAMH YPOK
26 IT/pNe; 4  «Ilonmydyenue OTtkpsITHS WNuauBunyanbHas, IToBTOpenne mpasun | 14.12.23
coOupaHue U pacro3HaBaHUE HOBBIX (dbpoHTaNbHAS T.b. U3y4eHUE
BOZOPOJa» 3HaHUU Ccroco0OB  MOJIY4YEeHHUs
Pednexcus/ BOJI0pOIa/
OHJIANH YPOK OHJIANiH-TECTUPOBAHUE
27 Kucnorst OtkpeiTua | UnauBuayanbHas, Omnpenenenue
HOBBIX ¢bpoHTaNTBHAS IIPUHAIUIEKHOCTH 19.12.23.
3HAHUU BEIIECTB K KJIaccy
Pednexcus/ KHUCIOT/
OHJIAalH YPOK /yCTHBIN OTBET
28 Comn OtkpeiTua | UnauBunyanbHas, Onpenenenue 21.12.23.
HOBBIX (dbpoHTaNbHAS MPUHA]JIEKHOCTH
3HaHUU BEUIECTB K KJIacCy
Pednexcus/ coJiell /yCTHBIN OTBET

OHJIAMH YPOK




29 9 KonunyecTBo BemecTsa OTtkpbITUS WNunuBunyanpHas, Pemenue pacuetHeix | 26.12.23.
HOBBIX (bpoHTaNIBHAS 3ajjay 10 OIPEIEJICHUI0
3HAHUH KOJINYECTBA BEIECTBA/
Peduexcus/ /yCTHBII OTBET
OHJIAMH YPOK
30-31 | 10-11 Mossipaplii 00BeM OtkpeiTust | UHauBHaYyanbHas, Pemenue pacueTHbIx 28.12.23.
ra3006p33HBIX HOBBIX (prHTaJIBHaH 3aga4 09.01.23.
BEILECTB SHaHIH
Pednexcus/
32-33 | 12-13 | Pacuersl 1O XUMHUYECKUM OtkpeiTusa | . UHauBUyanbpHa, Pemenne pacueTHbix 11.01.24.
YpaBHEHUSAM HOBBIX (dbpoHTANBHAS 3aja4 18.01.24.
3HAHUI
pedekcus
34 14 Bona. OcHoBanus. OtkpeiTua | UnauBunyanbHas, Onpenenenue 23.01.24
HOBBIX ¢bpoHTaNIBHAS IIPUHAJIEKHOCTH
3HAHUU BEIECTB K KJIacCcy
peduekcus OCHOBaHUM
35 15 PactBopel. MaccoBas nons OtkpeiTua | UnauBunyanbHas, Pemenne pacuerHbIX
PacTBOPEHHOI'O BEILIECTBA. HOBBIX ¢bpoHTaNIBHAS 3a1a4 25.01.24.
3HAHUI
pedekcus
36 16 [I/p Ne 5 «IlIpuroroBnenue OTKpbITHSA NunuBunyansHas, [ToBrOopenne  mpaBun
pacTBopa c 3a1aHHOU HOBBIX ¢bpoHTaTBHAS T.b. 30.01.24
MacCcoOBOM noJei 3HAHUHI Pabora c 71a0.
pPacTBOPEHHOI'O BELIECTBA peduekcus 000py1I0BaHUEM
37 17 O06006111eH1E 3HAHUN 0 TEME NunuBunyansHasi, Pemenne 3amau
pedekcus (dbpoHTaNbHAS CocraBnenue 01.02.24.
YpaBHEHUU
38 18 K/p Ne2 TIO Tewme: « [Tpumenenue 06.02.24.




Baxneimme
MPEICTaBUTENN
HEOPraHUYECKUX
BCIIIECTB»

peduekcus

TEOPETUYECKUX 3HAHUI

3) OcHoBHbBIE KJIACChI 10
HEOpraHu4ecKUux
COeIUHEHMIA.
(109)
39 1 Oxkcuapl: kiaccuukamust u | 1 OTKpBITHS NupuBunyaneHas, CocraBiieHue 08.02.24.
CBOMCTBA. HOBBIX (bpoHTaTBHAS dopMyis,  ypaBHEHUU
3HaHUU peaxkiuu
pedaekcus
40 2 OcHoBanus: OTtkpbITHS WNunuBunyanpHas, CocraBnenue ¢opmyn | 13.02.24.
KnaccuuKanus u HOBBIX 3HaHUHN | (PpOHTANIBHAS Y ypaBHEHUH
CBOWCTBA. pedmexcns
41-42 3-4 Kucnoter: kmaccuduxamms | 2 OTkpbITHS NunuBunyaneHas, CocraBnenue ¢opmyn | 15.02.24.
Y CBOMCTBA. HOBBIX 3HaHUI | ppoHTaNbHAs Y ypaBHEHUH 27.02.24.
pedexcus
43-44 | 5-6 Comu: xnaccuukauus u | 2 OTkpbITHS NunnBunyanpHas, Cocrasnenue ¢opmyn | 29.02.24.
CBOMCTBA. HOBBIX 3HAaHUH | (pOHTaNBHAS U YpaBHEHUH 05.03.24.
pedaexcus
45 7 I'enetnueckas cBsizb Mexay | 1 NunuBuayaneHas, Pemienue 3agau 07.03.24.
KJIACCAMH  HEOPraHWYECKHUX pedexcus (dbpoHTaNbHAS
COCIMHECHUI.
46 8 [I/p  Ne6 « Pemenne | 1 OTtkpbITHA WNunuBunyanpHas, IToBropenne  mpaswmi | 12.03.24,.
AKCIEPUMEHTAJIBHBIX 3a7a4» HOBBIX 3HAaHUH | (pOHTaIBHAS T.b.
pednexcus Pabota c na0.

000pyaOBaHHEM




47 9 O6006menne u WnnuBuayanbHasi, CocraBneHue 14.03.24.
cucTeMaTH3alus 3HaHUH 10 peduiexcus (bpoHTaNIBHAS ypaBHEHHH
TeMe: «OCHOBHBIE KJacChl
HEOpraHMYeCcKuX
COCIMHECHUIN»
48 10 | K/p Ne3 ITo teme «OcHOBHBIE NuauBunyanbHas, [Ipumenenue 19.03.24.
KJIACChI HEOPraHUYECKUX peduiexcus (bpoHTaTBHAS TEOPETUYECKUX 3HAHUMN
COEIMHEHUI
4 I311C XHUMHYECKHX
3JIeMEHTOB . .
MenaeneeBa. (84)
49 1 EctecTBennbIC ceMelcTBa OTKpBITUS NupuBunyaneHas, Onpenenenue 21.03.24.
XUMHUUYECKHX 3JIEMEHTOB HOBBIX 3HAaHUH | ()pOHTAIBHAS MIOJIO)KEHUSI JJIEMEHTOB
pedaekcus B [IC
50 2 Ortxkpsitue 113 OTKpbITHS WNunuBunyanpHas, N3yuenne uctopuu | 26.03.24.
HOBBIX 3HAaHUM | (PpOHTAIBHAS OTKPBITHUS 3aKOHA
pedaexcus
51 3 OcHOBHBIE ~ CBEACHHUS O OTkpbITHS NnnuBuayanbHas, CocraBneHue cxeMm 28.03.24.
CTPOEHHUH aTomMa HOBBIX 3HAaHUH | (poHTaNIBHAS
pedaexcus
52 4 Crpoenne 3JIETPOHHBIX OTtkpbITHS NunuBunyanpHasd, CocraBnenue cxeM | 02.04.24.
YpOBHEH aTOMOB XHM. OIL HOBBIX 3HaHUI | ppoHTaNbHAs CTPOEHHS aTOMOB
NeNe 1-20 peduiekcus
53 5 Ilepnonueckmii 3aKoH .. OTkpbITHS NunnBunyanpHas, Omnpenenenue 04.04.24.
«OCHOBHBIE KJIaCCHI HOBBIX 3HAaHUH | (pOHTaNIBHAS MIOJIO)KEHUSI DJIEMEHTOB
HEOPTaHUYECKUX pednexcus B [IC
coenuHeHui» [[. 1.
MeHnneneeBa u CTpOEHUE
aToMa
54-55 6-7 | XapakTepucTuka OTKpBITHS NuauBunyanbHas, Onpenenenue 16.04.24.
XUMUYECKOIO JJIEMEHTa Ha HOBBIX 3HAaHUH | (PpOHTaIBHAS IIOJIOKEHUsL 2JeMeHTOB | 18.04.24.
OCHOBAaHHMM €r0o TMOJIOKECHHS B pednexcus B [IC

I1.C.




56 3unauenue [1.3. u [1.C. OTkpbITUS WNunuBunyanpHas, Omnpenenenue 23.04.24.
TecrtupoBanue.no teme: II3 HOBBIX 3HaHUM | (pOHTANIBHAS MIOJIOKEHHS 3JIEMEHTOB
ullC xumMuyeckux 31€eMEHTOB peduiexcus B IIC
J. 1. Menaeneena.
5 Xumuueckas CBA3b.
OxucanTe/IbHO-
BOCCTAHOBHMTEJIbHbIE
peaKIuu.
57 WNonnas xumudeckas CBs3b OTkpbITHS NunuBunyanbHas, Cocrasiienue Gpopmyi 25.04.24.
HOBBIX 3HAaHUM | (PpOHTATIBHAS
pedekcus
58 KoBanienTHas XUMHUYECKASI OTkpbITHS NupuBunyaneHas, Cocrasnenue ¢popmyi 30.04.24.
CBSI3b HOBBIX 3HAaHUH | ()pOHTAIBHAS
pedaekcus
59 KoBanenrnas HoJIsipHast OTKpbITHS WnnuBuayanbHas, CocraBienue Gpopmy 02.05.24.
XUMHYECKast CBA3b HOBBIX 3HAaHUM | (PpOHTaNIBHAS
pedaexcus
60 Meramndeckass XUMUYECKas OTKpbITHS NunuBuayanpHas, Cocranenue hopmy 07.05.24.
CBSI3b HOBBIX 3HAaHUM | (pOHTANIBHAS
pedaexcus
61 CreneHb OKUCIIEHUS OTtkpbITHS NunuBunyanpHasd, CocraBienue Gpopmyn 14.05.24.
HOBBIX 3HAaHUH | (pOHTAIBHAS
pedexcus
62 OBP OTKpbITHS NunuBuayanpHas, CocraBnenue hopmy 16.05.24.
HOBBIX 3HAaHUH | (pOHTaNIBHAS
pedaexcus
63 O6o006menne u WnnuBuayanbHas, CocraBnenue Gopmyn, | 21.05.24.
cUCTEeMaTH3anus 3HAaHUI peduekcus (dbpoHTaNbHAS YpaBHEHUU
64 K/P Ne4 « II3 m IIC JI.WM. NunuBunyanpHas, IIpumeHeHue 23.05.24.
MenneneeBa» ; « CtpoeHue pedexcus (dbpoHTaNbHAS TEOPETHYECKIX 3HAHHH
atoma. OBP» JIeKCUs
65 6 Peseps pedexcus NunuBunyanpHas,

¢bpoHTaNIBHAS




66

pedekcus

NupuBunyaneHas,
(dbpoHTANTBHAS
NupuBunyanpHas,

¢dbpo MnauBuayansHas,
(dbpoHTaTbHAS] HTATBHAS

67

pednekcus

NunuBunyanpHas,
(dbpoHTaTBHAS

68

pedaekcus

NupuBunyaneHas,
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