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INOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma o XUMHH Jy1sl 00y4aromuxcsi 8 KJIacCOB Ha ypOBHE OCHOBHOT'O 00ILIEro
00pa3oBaHus, MpeIycMaTpUBaIoIas yriiyoJI€HHOE U3yUeHHe, COCTaBICHa Ha OCHOBE TpeboBaHmil K
pe3yJibTaTaM OCBOEHUS IPOTpaMM OCHOBHOTO 00111ero o0pa3oBaHus 110 y4eOHOMY MpeAMETY « XUMHUA» Ha
yriay0aEHHOM ypOBHE, MpeicTaBIeHHbIX B DeepaabHOM rocy1apcTBEHHOM 00pa30BaTEIbHOM CTaHIapTe
OCHOBHOTO 00111eT0 00pa30BaHMs, C YIETOM paclpeAesIEHHBIX MO KJIaccaM MPOBEPSIEMbIX TPEOOBAHUH K
pe3yJibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTeNIbHOM MporpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus, U
AIIEMEHTOB COJEpKaHUs, IPEACTABIEHHBIX B Y HUBEPCAIbHOM KOAUPUKATOPE MO0 XUMUK(0100pEH pellieHHeM
OYMO ot 12.04.2021 r. Ne 1/21), 1 Ha OCHOBE XapaKTEPUCTUKH IJIAHUPYEMBIX Pe3yJIbTaTOB AyXOBHO-
HPABCTBEHHOI'O Pa3BUTHS, BOCIIUTAHUS M COLMAIM3AIMH 00yJaroIuXxcs, npeacTasieHHoi B [IpumepHoit
nporpamme Bocniutanus (ogoopena pemenueM @YMO ot 02.06.2020 r.). B nporpamMmme oTpakeHbl
nosioxkeHus: Konueniuu npenojaBanus yueOHOro nmpeamMera « XuMus» B 00pa3oBaTeIbHbIX OPraHU3alMsIX
Poccutickoii ®eneparuu, peaausyomnux OCHOBHBIE 00111e00pa30BaTEIbHBIC TPOTPAMMBI.

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «XUMMUS»

Bxnan yuebHoro mpenmera « XUMUs» B IOCTHKEHHUE 11eJiell OCHOBHOTO 00111ero 00pa3oBaHusi 00yCIOBIECH
BO MHOT'OM 3HAaYE€HHEM XMMHUYECKOW HayKH B IO3HAHUU 3aKOHOB IPUPOJIbI, B PA3BUTUU NTPOU3BOUTEIBHBIX
cui obmiecTBa, TexHojoruid XXI B. MU3yuenne yaeOHOTO nipeMeTa « XUMHES Ha YPOBHE OCHOBHOTO 00IIIEro
00pa3oBaHUsl OPUEHTUPOBAHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY, HEOOXOAUMYIO JUIsl BHIPAOOTKHU
MHUPOBO33PEHYECKUX OPUEHTUPOB, Pa3BUTHUSI MHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEN U MHTEPECOB MOAPOCTKOB,
Ha MPOJ0JDKEHNE 00yUeHUsI Ha YPOBHE CpeIHEro o0IIero oopa3oBaHusl.

3HaHUA, YCBOGHHBIE MTPH U3YyUYEHUH YUeOHOTO MpeameTa « XUMUs», CIIyKaT OCHOBOH A7t GOpMUPOBAHUS
MHPOBO33PEHHUSI MOJIOJIOT0 YEJIOBEKA, €r0 MPEICTaBICHUN 0 MaTEPUAIIbHOM €IMHCTBE MHUPA; BAXKHYIO POJIb
urpaiot (opMHUpyeMbIe XUMHUEH MPECTABICHUS O MPEBPAILICHUSX SHEPTUU U BEIIECTB B MIPUPOJIE, O MyTSIX
pelieHus ro0aIbHBIX MPOOIEM YCTOMUNBOTO Pa3BUTHS — CHIPbEBOM, YJHEPTETUYECKOM, TPOJOBOIHCTBEHHON
po0iieM, TpoOIeMbI SKOIOTHUECKOH Oe30macHoCcTH, pobiieM 3apaBooxpaHeHus. KitoueBas poib XUMUU BO
MHO’K€CTBE MHHOBAIIMOHHBIX TEXHOJOTUNXXI B., B TOM UHCIIE U CBA3aHHBIX C OXPAHOM 370POBbsI UEIOBEKA,
CYILIECTBEHHO MOBBICHJIA 3HAYUMOCTh U BOCTPEOOBAHHOCTh XUMUYECKOTO 00pa30BaHMU.

Xumuueckoe 00pa3oBaHUE B CTPYKTYpPE OCHOBHOT'O 0011ero 00pa3oBaHus sBJIs€TCsl 0a30BBIM 110
OTHOILEHHIO K CUCTEME OOIIEero XUMUYEeCKOro oopa3zoBanus. I103ToMy Ha COOTBETCTBYIOIIEM €MY YPOBHE
OHO peallu3yeT NPUCYIIIe 00LIeMy XUMHUECKOMY 00pa30BaHMIO KIIFOUEBBIE LIGHHOCTH, KOTOPBIE OTPaXaroT
rocyJapCTBEHHbIE, O0IIECTBEHHBIE U MHANBUYAIbHbIE TOTPEOHOCTH.

Nzydenue yuebHOro npeamera « Xumus»: 1) crocobCTByeT peann3aliny BO3MOXKHOCTEH ISl CaMOpPa3BUTHS
¥ GOpPMHUPOBAHUS KYJIbTYPbI TUYHOCTH MOAPOCTKOB, UX 00MIEH U (YyHKIIMOHATIBHON TPAMOTHOCTH; 2) BHOCUT
BKJIa/1 B (POPMHUPOBAHUE MBIIIJICHUS U TBOPUECKUX CIIOCOOHOCTEH MOJIPOCTKOB, HABBIKOB MX
CaMOCTOSTEIILHON yueOHOM NesITeIbHOCTH, IKCIIEPUMEHTAIBHBIX U UCCIIE0BATEIbCKUX YMEHUH,
HEOOXO/IMMBIX KaK B MIOBCEIHEBHOM JKHU3HHU, TaK U B MPO(PECCHOHATBHOMN NeSTETbHOCTH; 3) 3HAKOMHT CO
cnenr(rKoil HayYHOTO MBILUICHUS], 3aKJIaIbIBAET OCHOBBI IIPEICTABICHUH O €IMHCTBE MIPUPOIBI M YEIIOBEKa,
SBIISICTCS KIIFOUEBBIM 3TarioM B JOPMUPOBAHUH €CTECTBEHHO-HAYYHOH IPaMOTHOCTH TOJPOCTKOB; 4)
CHocoOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHSI K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K IPUPOJIE, K
YeJIOBEKY, BHOCHT CBOM BKJIa/I B DKOJIOTHUECKOE 00pa30BaHUE MMOIPOCTKOB.

Ha3zBanubie HanpaBiieHUs B 00y4YeHUH XMMHUU 00ECTIEYMBAIOTCA CIEU(DUKOI coiep:KaHus IpeIMeTa,
KOTOPBIN SIBJIIETCS MEAArOTUUYECKH aJalTUPOBAHHBIM OTPAXXEHUEM ONPEIEIEHHOTO 3Tara Pa3BUTUS XUMHUU.

YrayOnéHHBINH KypC XUMHHM OCHOBHOH IIKOJIBI OPUEHTHPOBAH Ha OCBOEHHE 00YYAIOIIMMUCS CHCTEMBI
NIepBOHAYAJIbHBIX OHITUA XUMHH, OCHOB HEOPIraHUUECKON XUMUHU, OCHOBOIIOJIATAIOUINX IPEICTaBICHUN

00mIei XUMUU U OTJACTHHBIX 3HAYNMBIX IMOHSATHI OPraHUIeCKON XMUMHUH.



CrpykTypa comepkaHus rnpeamMeTa chopMUpOBaHa HAa OCHOBE CHCTEMHOTO TIOJX0/1a K €T0 N3YYEHHIO.
ConepmaHI/Ie cllaraeTcst 3 CUCTEMBI MOHATHHA O XUMHYECKOM DJIEMEHTE U BCIICCTBE U CUCTEMbI MIOHSATHH O
XUMHUYECKOH pCaKknuu. O0€e 3TH CUCTEMBI OpTraHHU30BaHbI IO IMIPUHIHUITY ITOCJICAOBATCIBHOI'O Pa3BUTHA
3HAHUHI Ha OCHOBE TEOPETHUUYECKUX MPEACTaBICHUI PA3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOM TEOPUH KaK
OCHOBBI Bcero ecrecTBo3Hanus, [lepuoanueckoro 3akona /. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XUMHH,
YYCHHS O CTPOCHUHM aTOMa U XUMUYECKON CBSI3H, TIPEICTABIICHUIA 00 JIEKTPOMTHUECKON TUCCOIMAIIAN
BCIICCTB B pacTBOpaAx, O XUMHYECKON KHHETHUKE 1 TEPMOJIUHAMUKE. B OCHOBY TCOPETUICCKUX 3HAHUHI
MTOJIOKEHBI SMITUPUUYECKH MOTydeHHbIE (aKkThl. TeopeTnyeckne 3HaHUS Pa3BUBAIOTCS MOCIEA0BATEIEHO OT
OJHOT'O YPOBHA K IPYIromMy U 00ecIeunBaroT Y4Y€HUKaM BO3MOXHOCTH OOBSCHITH U IMPOrHO3NPOBATH
CBOIICTBa, CTpOEHUE U 00JIACTU MPAKTUYECKOTO MPUMEHEHHS H3y4aeMbIX BEIIECTB.

OcBoeHue coepkaHus Kypca MPOUCXOIUT C MPUBJICUEHNUEM 3HAaHUHN U3 paHee U3YUYECHHBIX yUeOHBIX
npeameToB: «OKpyKarmuii Mupy», «buomorus», «dusukay, «Matematukay, «I eorpadus», « Texnomorus,
«Hcropus».

HOEJN U3YYEHUSA YYEBHOI'O IPEJIMETA «XUMMWS»

PaGouast mporpamMma 0CHOBHOTO 001IeTr0 00pa30BaHUs MO MpeaMeTy «XUMUsD» (YIIIyOJIEHHBIA YPOBEHbD )
OpUEHTUPOBaHA Ha cOXpaHEeHHE PYHIAMEHTAJILHOTO XapakTepa oOpa3oBaHusl, crieuUKy y4eOHOTo
npeaMeTa 1 obecreueHne yCrenHoro o0yueHus Ha clieyrolieM ypoBHe oOpazoBanus. B padoueit
IporpaMMe peanu3yeTcsl pa3BUBAIONIAsl U MTPAKTHYECKasi HAIIPaBICHHOCTh O0YUYEHUS XUMUH,
muddepeHnranys 00y4eHus, BKIItouaromas npopuibHyI0 MOAT0TOBKY 00yUYaroluXcs U MOCIeAyoIee
caMooIIpe/ieJieHre B BEIOOPE HallpaBiieHHus 00y4eHUs B MPO(PUIBHBIX Klaccax.

Yriny6néHHoe u3ydeHne XUMHH CIIOCOOCTBYET pealu3aliii 3a7a4 mpodeccnoHalIbHOM OpUeHTalluU 1
HAIPAaBIIEHO Ha MPEIOCTABIEHNE BO3MOKHOCTH KaKJOMY 00yUaroleMycsl IPOSIBUTH CBOU
MHTEIJIEKTYallbHbIE U TBOPYECKUE CIIOCOOHOCTH MPH U3YYEHUH Y4eOHOT0 MpeaMeTa, HEe0OXOJuMbIe AJIs
MPOJOHKEHHS 00pa30BaHus U NajbHEHIIel TpyA0BOI 1eATeNbHOCTH B cdepax, onpenenéHubix CtpaTerueit
Hay4YHO-TEXHOJIOrMYecKoro pazsutusa Poccuiickoit @enepauuu.

O6pazoBarenbHble GYHKIUH PeAMETa « XUMHD), U3y4aeMOoro Ha yriayO0iIEHHOM YPOBHE, pealu3yIoTCs B
npoiiecce GOPMHUPOBAHUS 3HAHUIA OCHOB XUMHUYECKOW HaAyKH Kak 00JacTH COBPEMEHHOI'O €CTeCTBO3HAHNA,
HAYYHOUW OCHOBBI IIIUPOKOTO CIIEKTPa COBPEMEHHBIX TEXHOJOTUH, 00JIACTH MPAKTUUYECKOM eI TETbHOCTH
YeJIOBEKAa M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYpPHI. 3a7ada MpeaMeTa COCTOUT HE TOJBKO B
(GbOpMUPOBAHUN CUCTEMBI XMMUUYECKUX 3HAHUHN — Ba)KHEHIINX (AKTOB, MOHSATUH, 3aKOHOB U TEOPETHUECKUX
MOJIO’KEHUH, TOCTYITHBIX 0000IIEHIIT MUPOBO33PEHUECKOTO XapaKTepa, 3bIKa HAyKH, HO M B IPUOOIICHUH K
HAyYHBIM METO/IaM MO3HAHUS MPU U3YUYECHUH BEIIECTB U XMMHUECKUX PEaKInii, a Takke B GOPMHUPOBAHUH U
pa3BUTHHU TIO3HABATENLHBIX YMEHH U CLIOCOOOB JESITELHOCTH U UX IPUMEHEHUH B y4eOHO-TO3HABATEIBHOMN
U y4eOHO-HUCCIIeI0BaTeIbCKON eATEIbHOCTH, OCBOCHUEM IPaBHJI 0€30IaCHOT0 00pallieHHs ¢ BEIIeCTBaMH B
MOBCEHEBHOM KU3HU. O0yUeHHE YMEHHIO YUUTHCS U IPOA0IDKATh CBOE 00pa30BaHUE CaMOCTOSITEIBHO
CTaHOBUTCS OJHOW M3 BaXKHEHIINX (PyHKIMI yueOHOTO npeaMeTa.

Lenu u3yueHus npeamera B IporpaMMe OTPaXkaroT COBPEMEHHBIE IIPUOPUTETHI B CUCTEME OCHOBHOIO
o011ero o0pa3oBaHus: HAIIPABICHHOCTh 00yUEHHs Ha pa3BUTUE M CAMOPa3BUTHE JIUYHOCTH, (POPMHUPOBAHUE
e€ MHTeIJUIeKTa U 001IeH KyIbTypHlI.

Henn u3yueHuns yaeOHOTO npeameTa « XuMush» B 8 Kiacce Ha YIITyOJIEHHOM YPOBHE COCTOSIT B CIIEAYIOMIEM:

— @opMupOBaHUE UHTEIIEKTYaJIbHO Pa3BUTOM TUYHOCTH, TOTOBOM K caM000pa30oBaHMUIo,
COTPYJIHUYECTBY, CAMOCTOSTEIILHOMY MPUHSATHUIO PEIICHUH, CIIOCOOHOM aJanTHPOBATHCS K
OBICTPOMEHSIOLTUMCS YCIOBUSIM KU3HU;

— (bOpMI/IpOBaHI/Ie CHCTEMBI XMMHYCSCKHNX 3HAaHUH KaK KOMITOHEHTa GCTeCTBeHHO—HaquOﬁ KapTHUHBI
MHUpa, KaK OCHOBBI AJIs1 TIOHUMAaHUs XAMHUYECKOH CTOPOHBI SIBIICHHI OKpYy’Karomero Mmupa, OCBOCHHUC



sI3bIKA HAYKH,

— TpHOOIIEHNE YUaIIUXCS K CAMOCTOSTENIbHOM MO3HAaBATEILHON U UCCIEA0BATEIBCKOM IeATEINBHOCTH,
K HAyYHBIM METO/IaM MO3HaHUs, (OPMUPOBAHUE MOTUBALIMU U PA3BUTHE CIOCOOHOCTEN K M3yUEHUIO
XUMHH;

— (I)OpMI/IpOBaHI/IC 061116171 (I)yHKHHOHaHBHOﬁ n CCTCCTBCHHO-Hay‘{HOﬁ Ir'paMOTHOCTH, B TOM YUCJIC
YMeHI/Iﬁ OOBSICHATH U OLICHUBATH ABJICHUSA OKPYKAIOIICTO MHUpPA, UCIIOJIb3Yd 3HAHHA U OIIBbIT,
MOJIYUCHHBIC IIPU U3YUYCHUU XUMUHU, IPUMCHATH UX IIPU PCHICHUA np06neM B IIOBCEIHEBHOM KU3HU U
pr,[[OBOﬁ ACATCIIBHOCTH,

— pasBuTHE Y 00yYaIOIUXCs HHTEpeca K U3yUCHHIO XUMHUH U cpepam IesTeTbHOCTH, CBA3aHHBIM C
XMMHEH, MOTUBALIUS K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOLIETO MPOGUIIS U HAIPABIECHHOCTH

JAIbHEUIIeT0 00yUYeHUS;

— OCO3HAaHHUEC ICHHOCTHU XUMHNYCCKUX 3HAHUM B )KHU3HU YCJIOBCKA, IMOBBIIICHUC YPOBHA DKOJIOTHUECKOM

KYJIBTYPBbI, HEIIPUATUE NEUCTBUH, IPUHOCAIIUX BPEJ OKPYKAOLIEH Cpelie U 310POBbIO JIFOCH;

— mnpuoOpereHre 00yJarOMIUMHUCS ONBbITAa CAMOTIO3HAHMSI, KJIFOUEBBIX HABBIKOB (KIIFOYEBBIX

KOMHCTCHHHﬁ), HCO6XOI[I/IMBIX IJId pa3JIMYHbIX BUAOB ACATCIIBHOCTHU.

MECTO YYEBHOI'O IIPE/IMETA «XUMMUS1» B YHEBHOM IIVIAHE

B cucreme ocHOBHOTO 00111er0 00pa30BaHMs XUMUS SBISETCS 00513aTEIbHBIM YY4EOHBIM MPEAMETOM,
KOTOPBI BXOJIUT B COCTaB MpeaIMeTHOM 06macTi « EcTecTBeHHO-HAyYHbIE PEMEThHD.

Y4eOHBIM MJIaHOM Ha U3yYeHHE XUMHUU Ha YIIIyOJIEHHOM YpOBHE B 8 Kilacce MOXET ObITh 0TBeieHO 1o 102 4
(3 u B Hexenmo) win 136 4 (4 4 B HeZeNi0), T.€. 2 4 B HeAeMIo 3a c4€T obs3aTenpHoi yactu OOIT OO0 u 1—2
g 3a cuét yactu OOIT OO0, hopmupyemoit yuacTHUKaMU 00pa30BaTeIbHBIX OTHOILICHUH.



COJAEP)KAHUE YYEBHOI'O ITIPE/IMETA

IepBoHaYa/IbHbIE XUMUYECKHE MOHSATHSA

Xumusa — eadicnas obracms ecmecmeosHanus U NPAKmuieckou desmenbHocmu yenogexa. [lpeomem
xumuu. Pono xumuu 6 scusnu yenogexa. Kparkue csesieHus: 00 UCTOPUHM BOSHUKHOBEHUSI U Pa3BUTHUSI XUMUU.
Xumus B cucteMme Hayk. Tena u BemiectBa. PU3nyeckue 1 XMMHUYECKHUE CBOMCTBA BEUIECTB. ATperaTHbie
COCTOSIHUS BEIIECTB.

[TonsATHE O TEOPETUUECKUX U IMITUPHUECCKUX METOIaX MO3HAHUS B €CTECTBEHHBIX HaykaX. [IpencraBnenus
0 Hay4YHOM MO3HAHUU HA SIMIUPUYECKOM YpOBHE: HAOII0IeHIE, U3MEPEHHUE, SKCIIEPUMEHT, MOICTUPOBaHUE,
BBIUHCJICHHE; Ha TEOPETUUECKOM YPOBHE: Hay4HbI€ (paKThl, IpoOiIeMa, TUIIOTe3a, TEOPHUs, 3aKOH. SI3bIK
XUMUU. ICTOYHUKN XUMUYECKON HH(GOPMAITUH.

[TonsTHe 0 MeTomax pabOThI ¢ XUMUYECKUMH BemecTBaMu. OO00py10BaHKE MIKOJIBHON XMMHUYECKOMN
nabopatopun. [IpaBuna 6e3omacHOr0 oOpaIieHus ¢ BEIIECTBAMHU U J1a00paTOPHBIM 000PYI0OBAaHUEM.

UYuctele BemecTBa U cMecu. [Ipuponnbie cMecu: BO3ayX, IPUPOAHBIN Ta3, He(Th, IPUPOIHBIE BOADI,
TOpHBIE IOPOJIbI U MUHEpPaJIbl. [I0OHATHE 0 TOMOTEHHBIX U FeTepOoreHHbIX cMecsX. CrocoObl pa3aeneHus
cMecer. O4ncTKa BEIIECTB.

JdemoHcTpauuu
1. JTabopaTopHoe o6opyI0BaHuE.

2. PaznuuHbie BUJBI XUMUYECKOU MOCY/IBI.
3. OGpa31bl BEIIECTB.
4. CniocoOsbI paznenenus cMeceit ((pUIIbTpoBaHKE, BBIMTAPUBAHUE, TUCTHIILISAIUS, XpoMaTorpadus).

JlaGopaTtopHble U NpaKTHYeCKHe PadoThI

Jlabopamophvie onvimol
1. Uzydyenue u onucanue GuU3NIECKUX CBOUCTB 00pa3[0B HEOPraHUYECKUX BEIIECTB.

2. Uzyuenue croco0oB pazaeneHus cMecel (¢ MoMOIIbI0 MarHuTa).

Ilpaxmuuyeckue pabomuol
Ne 1. IlpaBuna paGoThl B 1Ta0OpaTOpUH U MPUEMBI OOpAIIEHHUS ¢ TaOOPATOPHBIM 000PYI0BAHUEM.

Ne 2. Paznenenue cmeceil (Ha mpuMepe OYUCTKH IIOBAPEHHON COJN).

Bewecmea u xumuueckue peaxyuu. ATOMbI U MOJIEKYJIbl. XUMHUYECKHUE 3JIEMEHTHI. CHMBOJIbI XUMUUYECKHX
snemeHTOB. [IpocThie u crnoxxHbIe BelecTBa. MeTasuibl 1 HeMeTalibl. BenecTsa MONIEeKyJISIpHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS.

Xumudeckasi hopMyia. BaleHTHOCTh aTOMOB XUMHUYECKHX DJIEMEHTOB. 3aKOH MMOCTOSTHCTBA COCTaBa
BeriecTB. OrnpeieneHue BaICHTHOCTH 3JIEMEHTOB 110 (popMyJiaM OMHAPHBIX COEAMHEHHUI U COCTAaBIICHHE
dbopMyI1 OMHAPHBIX COSTUHEHH 10 BAJICHTHOCTH AJIeMeHTOB. OTHOCUTENbHAS aTOMHAsI Macca.
OTtHOocuTeNnbHAs MOJIEKYJIsipHast Macca. MaccoBasi 10J11 XUMUYECKOT0 JIeMeHTa B coeiluHeHnn. Haxoxnenue
npocteiiel (opMyJbl BEIIECTBA 10 MACCOBBIM JOJISIM 3JIEMEHTOB.

KonunuectBo BeniectBa. Mosb. MossipHas macca. B3auMocCBsI3b KOJTMYECTBA, MACChI M YUCTIA CTPYKTYPHBIX
eauHuIl BemecTBa. Pacu€Tel mo hopmynam XUMUYECKHX coeTuHEHUI. MosipHas Macca CMeCH BEIIECTB.
MosbHas 1011 XUMUYECKOT0 3JIeMeHTa B coeinHeHnH. Haxoxaenue npocreiimeii popmyibl BeniecTa
MTOMOJIBHBIM JIOJISIM 3JIEMEHTOB.

@u3nUecKUe U XUMUUYECKUE SBICHUSA. XUMUAYECKAsl peaKkus U €€ IPU3HAKU. Y CIIOBUS IIPOTEKaHUS
XUMHUYECKUX pEeaKIIMi. 3aKOH COXpPaHEHUs MacChl BEILIECTB. ATOMHO-MOJIEKYJIsipHas Teopus. JKU3Hb 1
nesitenibHOCTh M. B. JlIomoHocoBa. XuMuyeckue ypaBHEeHHUs. THUITBI XUMUYECKUX PEAKIMM (COeIMHEHUS,
pasnoXKeHus, 3aMeleHus, 0OMeHa). PacuéTel Mo XMMUYECKHM ypaBHEHHSM.

Oxcnepumenmanvroe usyyenue gewecmes u sA61eHuli. 3HakOMCTBO C XUMUYECKON MOCYA0H, C MpaBUIaMH
paboThI B 1abopaTopuu ¥ npuéMaMu oOpalieHus ¢ 1a0opaTOpHBIM 000pyIOBaHHEM; U3yUEHHE U ONTHCAHNE
¢u3nUecKkrux cBOMCTB 00pa3I0B HEOPraHMUECKUX BEIIECTB — METAIJIOB U HEMETAJUIOB; HaOII0IeHUEe



¢u3nueckux (IUIaBJI€HNE BOCKA, TassHUE JIbJla, PACTUPAHUE caxapa B CTYIKE, KUIIEHUE 1 KOHJEHCAIHsI BOJIbI)
U XUMUYECKUX (TOPEHHE CBEYH, POKAIMBAHUE METHOW ITPOBOJIOKH, B3aUMOEHCTBHE CO/IbI TN MeJa C
COJISTHOM KHUCJIOTOM) SIBJICHHI; O3HAKOMJIEHHE ¢ 00pa3llaMy BEIIECTB KOJIMYECTBOM | MoJib; HaOII0IeHNE 1
OTMCaHue MPU3HAKOB MPOTEKAHMSI XUMUUECKUX PEaKIHi (pa3ioKeHHe caxapa, B3auMOJICHCTBUE CEPHOI
KHCJIOTHI C XJIOpUJIOM Oapusi, IoJlydeHue U pasioxkenue ruapokcuaa meau (11) nmpu nHarpesanum,
B3aUMOJICHCTBHE kele3a ¢ pactBopoM coiu meau (I1)); usyuenue cnoco6oB pasneneHust cmecei (¢
MOMOUIbIO0 MarHuTa, GUIbTPOBAHNE, BbIMIAPUBAHUE, TUCTHILIISALUS, XpOMaTorpadus), IpoBeIeHUE OUHUCTKI
MOBApEHHOM coyM; HAaOII0/IeHNE U ONTMCAaHUE ONBITOB, MIUTFOCTPUPYIOIINX 3aKOH COXPAHEHUS MacCHhI.

JdemMoHcTpanuu
1. ®uznyeckue siBiIeHUA (pacTUpaHHUe caxapa B CTYIKE, KUIIEHUE U KOHJIEHCAIUS BOJIbI U T. [I.).

2. XuMu4ecKue sBIICHUs (pa3ioKeHHE caxapa, B3aUMOJICHCTBHE JKeJie3a C CepOoid, B3aUMOCHCTBIE CEPHOM
KHCJIOTHI C XJIOPUJIOM Oapusl, oJlydeHue U pasnoxkenue ruapokcuaa meau(ll), B3anmoaeiicteue xernesa ¢
pactBopom comnu meau(Il), B3auMoaeiicTBHE COTBI MITH MeJIa C COJITHOU KHCJIOTOM ).

3. OGpa31bl BEemIeCTB KOJTUISCTBOM 1 MOJTb.

4. OnbIThl, WUTIOCTPUPYIOIINE 3aKOH COXPAHEHHS MaCCHhI.

JlaGopaTopHble U NpaKTHYeCKHe PadoThI

Jlabopamopnvie onvimol
1. O3nakomieHue ¢ oOpa3aMu IpOCThIX (METAIOB M HEMETAJJIOB) U CIOXHBIX BEILIECTB.

2. Habmonenue ¢pusznyeckux (IIaBlIeHUE BOCKA, TassHUE JIb/1a) 1 XUMUYECKUX (TOpEHHE CBEYH,
MPOKAJIMBaHUE MEJIHOM MPOBOJIOKH) SIBICHUH.

3. Habmroienue u onucanue MpU3HAKOB MPOTEKAaHUSI XUMUYECKUX PEaKUi pa3HbIX THUIIOB.

4. HaGnroeHue 1 onucaHue OMbITOB, WILTIOCTPUPYIOIINX 3aKOH COXPAHEHHUS MACCHI.

5. O3HaKOMJIEHUE C MOJIETISIMA aTOMOB U MOJIEKYIJIL.

Berunciienus
— OTHOCHUTEIBHOUM MOJIEKYJISIPHOU MACChl BELIECTB, MOJISIPHON MAacChl, MacChl BEILIECTB U KOJMYECTBA
BEILIECTBA;

— MAacCOBOM JTOTM XUMUYECKOTO dIIEMEHTA 10 (GopMyJie COSTUHEHHS;

— mpocTeiiel (opMyJibl BEIIECTBA 10 MACCOBBIM UM MOJIBHBIM JIOJISIM 3JIEMEHTOB;

— I10 YpaBHEHUSAM XUMUYECKON pEaKLMu: KOJIMYECTBA BEILIECTBA, MACCHI 110 U3BECTHOMY KOJIMUYECTBY
BELIECTBA, MACCE PEareHTOB WM NIPOyKTOB peaKkLuu

Baskuneiue npeacraBuTe I HEOPraHHYECKUX BelleCTB

IIpeocmasnenus o eazax. Bo3gyx — cmech ra3oB. CocraB Bo3ayxa. [lonstue o razax. 3akoH ABoraapo.
Mosnsipublil 00bEM ra30B. OTHOCHUTENBHAS TIOTHOCTB Ta30B. OmpeieneHne OTHOCUTEIbHON MOJIEKYIISIpHON
Macchl ra3000pa3HOro BELIECTBA M0 U3BECTHOM OTHOCUTEIBHOM MIOTHOCTH. OObEMHBIE OTHOLICHHUS T'a30B
MPU XUMHYECKUX PEAKIIHUIX.

Kucnopoo — snement u npocroe BeriecTBo. HaxoxxaeHue kuciopoia B mpupoie, pusnueckue u
XMMHMUYECKHE CBOICTBA (peakuy ropeHus u okuciaenus). [Ipoueccel okuciaenus B )kuBoil npupoge. OKCUIbI.
[Tpumenenue kucnoponaa. CrocoObl MOTYUYEHUS KUCIOPOa B JIAOOPATOPUH U IPOMBIIIIEHHOCTH. [IoHsATHE 0
katanuzarope. KpyroBopot kuciopoza B nmpupoze. O30H — aJuIoTpOmnHas MOIU(PHUKAIHS KUCIOPOAA.
O30HOBBIH CII0i1, €r0 3HaYEHHUE JUIsl )KUBBIX OpraHU3MoB. Pa3pylieHne 030HOBOTO CJIOS.

TenoBoit 3¢ ekt XUMUIECKOH peakiny, TEePMOXUMUYECKHE YPaBHEHHUS, K30~ U SHJA0TEPMHUUECKUE
peakuuu. TorumBo. Mcnonb3oBaHue yIiis 1 METaHa B KaUECTBE TOIUIMBA. 3arpsizHeHue Bo3ayxa. [lonsaTtue o
MapHUKOBOM 3 eKTe.

JdemMoHcTpanuu
1. KauecTBeHHOE onpezesieHne KUCIopoa Npy MOMOIIN TICIOIIEH Ty YMHKH.

2. KonnuecTBeHHOE ONPEEIIEHNE COEPKaHus KUCIOPOIa B BO3AYXE.



3. [Tomyuenue, cobupanue U U3y4yeHNe CBOMCTB KUCIOPO/Ia.
4. HaGnroeHue B3aMOJICHCTBHS BEIIECTB C KUCIOPOJOM U YCIIOBUI BOSHUKHOBEHHSI U TTPEKPALLICHUS
TOpPEHUS.

JlaGopaTopHbIe N IpaKTHYeCKHEe PadoThI

JlabopamopHmuwiii onvim

1. O3nakomiieHre ¢ 0Opa3liaMu OKCHIOB U ONMCAHUE HX CBOMCTB.

Ilpakmuyeckas paboma

Ne 3. Tlonyuenue u cobupaHue KUCIOPOAa, U3YUCHHE €ro CBOMCTB.

Boiuucienns
— 00béMa, KOJIMYECTBA BEIIIECTBA T'a3a 110 M3BECTHOMY €r0 KOJIMYECTBY BEUIECTBA, 00BEMY;
— OTHOCHUTEIBHOM IJIOTHOCTH Ta30B;
— OTHOCUTEJIbHOW MOJIEKYJIIPHOW MacCChl ra3a [0 U3BECTHOW OTHOCUTEIIBHOM TJIOTHOCTH;
— 00BEMOB T'a30B 10 YPAaBHEHUIO XUMUYECKOUW PEaKIny;
— 110 YpaBHEHUSAM XUMUYECKOW PEaKIMu: KOJIMYECTBA BEIIECTBA, 00hEMA, MACCHI IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, 00bEMY, MacCe PEareHTOB WU MPOJAYKTOB PEeaKIHH

Booopoo — snemeHT 1 ipocToe BemiecTBo. HaxoxkieHue Bo1opoaa B mpupojie, GU3nIecKue 1 XUMUISCKUE
CBOICTBa, MPUMEHEHHE, CTIOCOOBI onyueHus. [loHsTHe 0 Kuciaorax u coisix. Mcmonp3oBanue BOAOPOIa B
KauecTBe TOIUIUBA.

JdemMoHcTpanuu
1. [Tomrydenue, coOMpaHre U pacro3HaBaHUE BOJIOPO/IA.
2. 'openue Bogopona.
3. B3aumopeiictBue Bogopoaa ¢ okcugom meau(1l).

JlabopaTopHble M NpaKTHYeCKHE PAdOThI

Jlabopamopnulii onvim

B3aunmopeicTBue KUCIOT ¢ METAJUIAMH.

Ilpakmuueckas paboma

Ne 4. TTonyuenue u coOupanue BOAOpO/Ia, U3yUEHHE €ro CBOUCTB.

Boiuuciienus
— 00BEMa, KOMYeCTBa BEIIECTBA T'a3a M0 U3BECTHOMY €T0 KOJIMYECTBY BEIIECTBA WM 00BEMY;
— 00BEMOB Ta30B MO0 YPAaBHCHUIO XUMHYECKON pEaKIInu;
— TI0 YpaBHEHUSM XUMUYECKON PEaKIUu: KOJINYECTBA BEIIECTBA, 00bEMa, MACCHI TTO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, 00BEMY, MacCe peareHTOB WJIM MPOAYKTOB PEAKIIHHI

Booa. ®uznueckue cBoiicTBa BoABL. Boja kak pactBoputens. PacTBopbl. HackiieHHbIE M HEHACHIIIIEHHBIE
pactBopbl. PacTBOpuMOCTH BeriecTB B Bojie. DakTophl, BIHSIONINE HA PACTBOPUMOCTD TBEPIBIX U
razo00pa3HbIx BeniecTB. CocoObl BRIPAXKEHHS KOHIIEHTPAIIUH PaCTBOPOB: MAacCOBas JI0JISI pACTBOPEHHOTO
BEILIECTBA, MOJISIPHAS. KOHUEHTpaLus. Pojib pacCTBOPOB B IPUPOJIE U B )KU3HU YEJIOBEKA.

Xumudeckue cBoicTBa Bojbl. [lonstue 06 ocHoBanusx. [lonstue o6 nuaukaropax. KpyroBopot BojibI B
MIpUPOJE. 3arpsiI3HEHHUE NPUPOIHBIX BOJA. OXpaHa U OYMCTKA IPUPOAHBIX BOJ.

JdemoHcTpauuu
1. DaeKTpoau3 BOAbL, CAHTE3 BOJBI.
2. BzaumoelicTBre BOJIbI C METAJTIaMU (HATPHEM M KaJIbIIUEM), C OKCHIAMH METALJIOB.
3. MccnenoBaHue pacTBOPOB KUCIIOT U HIEI0YEH C MOMOIIbIO WHIUKATOPOB.

JlaGopaTopHble U NpaKTHYeCKHe PadOThI

Jlabopamophvie onvimol
1. UccnenoBanne ocoOeHHOCTEN PaCTBOPEHUS BEILIECTB C PA3TUYHON pacTBOPUMOCTBIO.
2. IlpuroroBiieHrEe paCTBOPOB € ONPEAETEHHON MOJIIPHON KOHIEHTPALIMEN pacTBOPEHHOTO BELIECTBA.



Ipaxmuueckas paboma

Ne 5. IlpuroroBnenue pacTBOPOB ¢ ONPEACIEHHON MacCOBOU JJOJIEN paCTBOPEHHOIO BEILIECTBA.
[IpuroroBneHne pacTBOPOB C ONPENEIEHHON MOJIIPHOW KOHUEHTPALMEN PAaCTBOPEHHOIO BELIECTBA.

Borunciienus
— C UCIOJIb30BaHUEM IIOHATHUS «MAaccoBas J0JIs BEIIECTBA B PACTBOPEY;

— C UCIOJIb30BaHUEM IOHATHUS «MOJISIPHAs KOHLEHTPALUs PACTBOPEHHOIO BELIECTBAY;
— C HCIIOJIb30BaHHEM I'paMKOB PACTBOPUMOCTH JIJIsl pacu€TOB PACTBOPUMOCTH BEIIECTB

Knaccugpurayus neopeanuyeckux coeounenuti. Oxcuasl. Knaccudukaims OKCHIOB: coleo0pa3yolne
(ocHOBHBIE, KUCIIOTHBIE, aM(OTEepHBIE) U Heconeobpa3yrome. MexayHapoiHas HOMEHKIIaTypa OKCH/IOB.
TpuBuanpHble Ha3BaHUs OKCUAOB. DU3NYECKUE U XAPAKTEPHbIE XMMUYECKUE CBOMCTBA OKCHUJIOB
(B3auMoielicTBUE C BOJOM, C KUCIOTaMU M OCHOBAHMSIMM, C APYTUMHU oKcuaaMu). [lonyyeHune okcuaos.

[TonaTue o ruApOKCHIAX — OCHOBAHUAX U KUCIOpocoaepxanmx kucnotax. Kucnorsl. Knaccudukarms
KHUCI0T. MeXyHapoiHas HOMEHKIIaTypa U TpUBUAJIbHBIE Ha3BaHUs KUCIOT. DU3NUECKUE U XUMHUECKHE
CBOICTBA KUCJIOT (B3aMMOJEICTBUE C METAJNIaMH, C OKCUJAMH METAJNIOB, OCHOBaHUSIMH U COJIIMHU). Psin
aktuBHOCTH MeTaiioB H. H. bekeroa. [lonyuenue kucinot. Kucinotsl B mpupoje, NpUMEHEHNE BaKHEHIINX
KHCJIOT.

OcnoBanust. Knaccuukanus ocHOBaHUI: MENOYN U HEPACTBOPUMBIE OCHOBAaHUS. MeXIyHapOoaHAs
HOMEHKJIaTypa OCHOBaHUMU. TpuBuanbHble Ha3BaHus ocHoBaHui. LL[€noun, ux cBoicTBa (B3aMMOICUCTBHE C
KHCJIOTHBIMH OKCH/IaMH, KHCJIOTAaMH U COJISIMH) M CIIOCOOBI roryueHust. HepacTBoprMbIe OCHOBaHUS, UX
CBOICTBA (B3aMMO/ICHCTBHE C KUCIIOTaMH) U CIOCOOBI oydeHus. AMdotepHocTs. [loHsTHE 00
aM(OTEPHBIX THAPOKCHIaX(HA TPUMEPE THIPOKCHIOB IIMHKA U AIFOMUHHSA): XUMUYECKHE CBOHCTBA
(B3anMOJIEHCTBHE C KMUCJIOTAaMU U IIEJI0YaMu) U MOJTyUYeHHUE.

Conu (cpenHue, KUCIble, OCHOBHBIE, 1BOIHbBIE). MexayHapoaHast HOMEHKIaTypa coseld. TpuBuaabHble
Ha3BaHMA coyiell. PU3NYECKHE U XapAKTEPHbIE XUMUYECKUE CBOMCTBA HA MPUMEPE CPEAHUX COJICH.
ITomyuyenue coien.

I'eneTndeckas cBsI3b MEKIYy KlacCaMy HEOPTraHUYECKUX COCITMHEHHM.

Oxcnepumenmanvroe usyyeHue gewecmes U sA61eHull: KOJIUYeCTBEHHOE ONPEEIICHNUE COJIep/KaHus
KHCJIOpO/ia B BO3/yX€; MOIyUYeHHe, coOupaHue, paclio3HaBaHUE U U3yUYE€HUE CBOMCTB KUCIOPOAa;
Ha0JII0/IEHUE B3aUMO/IEUCTBHUS BELIECTB C KMCIOPOIOM M YCIOBUN BOZHUKHOBEHUS U MPEKPAIICHNS TOPEHHUS;
03HAaKOMJIEHHE C 00pa3liaMH OKCHUJIOB U OMMCAHUE UX CBOMCTB; IOJyYeHUE, COOMpaHue, paclio3HaBaHUE U
M3y4eHHe CBOMCTB BOJIOpoa (TOpeHHe); B3auMoeiicTBre Bogopoaa ¢ okcuaom meau (I1); uccnenosanme
0COOEHHOCTEN pacTBOPEHUS BELIECTB C Pa3IMYHON PaCTBOPUMOCTBIO; IPUTOTOBIIEHUE PACTBOPOB C
onpeaeIEHHON MacCOBOM J0JIel paCTBOPEHHOTO BEIIECTBA; MPUTOTOBICHUE PACTBOPOB C OMPEACIEHHON
MOJIIPHOW KOHIEHTpalMel paCTBOPEHHOTO BEIIECTBA; B3aUMOICHCTBIE BOJBI C METAJlJIaMH (HaTpUEM U
KaJIbIIUEM ); OIIPEJICTICHHE PACTBOPOB KHUCIIOT U IIeJI0uei C MOMOIIBbIO MHIUKATOPOB; UCCIIeJOBaHHE 00pa3LioB
HEOpPraHMYECKUX BEILECTB PA3IMYHBIX KIaCCOB; M3yUYeHHEe B3aumoeiicTBus okcuna meau (I11) ¢ pactBopom
CEpPHOM KUCJIOTBI, KUCJIOT C METAJUIAMH, PEAKIIMI HEUTpau3aliy; MOJyYEeHNE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJIHOI'0 METaJlIa IPYTUM U3 pAcTBOpA COJIM; B3aUMOJECHCTBHE TMAPOKCH 1A IMHKA C paCTBOpaMu
KHCJIOT M IIEJI0YEH; pelIeHUE YKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe « OCHOBHBIE KJIACChl HEOPTaHUYECKUX
COECIUHEHUNY.

JdemoHcTpauuu
1. O6pa3ipl HEOPraHUYECKUX BEIECTB Pa3INYHbIX KJIACCOB.

2. OnbIThl, WITIOCTPUPYIOIINE XUMUYECKHE CBOMCTBA KJIACCOB HEOPraHUYECKUX BELIECTB.

3. OnbIThL, JEMOHCTPUPYIOLINE TEHETUYECKUE CBA3U MEXKAY BEIIECTBAMM, COCTABISIOIIMMHI F'€HETUYECKHE
pSABI METAllIa U HEMeTalljla: TOpPEeHUe KaJbIus (Cepbl) B KUCIOPOJE, pACTBOPEHUE 00pa3yIOLIErocss OKCHaa B
BOJIE M MCIIBITAHUE MOJYYEHHOTO PACTBOPA HHIUKATOPOM.



4. KonnuecTBEHHOE U3yUEHUE pEAKLIUU HEUTpaIu3alim.

5. CBoiicTBa aMPOTEPHBIX OKCUAOB U THIPOKCUIOB.

JlaGopaTopHbIe N NIpaKTHYeCKHe PadoThI

Jlabopamophvie onvimol

. Omnpenenenye pacTBOPOB KUCIIOT U LIEJIOUEH C TIOMOIIBIO MHIUKATOPOB.
. I3ydeHne B3auMOIECHCTBUSA KUCIIOT C METAJNIAMU, PEAKLIM HEUTpaIUu3alii.
. B3aumoieiictBue pactBopa cepHoit KUcioThl ¢ okcuaom menu(Il).

. [lony4yeHne HepaCTBOPUMBIX OCHOBAHUM.

. B3anmopencTere HepacTBOPUMBIX OCHOBAaHUM C KUCIOTAMMU.

. Paznoxenue ruapoxcuna menu(Il) mpu Harpesanuu.

. BelTecHeHHe 0JHOTO MeTalIa JPYTrUM U3 pacTBOPa COJIH.

. B3anmopencTeue ruipoKcuia HUHKA C paCTBOPAaMU KHUCIIOT U LEJI0YEH.

O 00 3 &N i & W N —

. CriocoObI mostyueHust coJieit.

Ilpakmuyeckas paboma

Ne 6. Perienue skciepuMeHTANIbHBIX 3a71a4 110 TeMe «OCHOBHBIE KJIACCHl HEOPTaHUYECKUX COCTMHEHUIN.
Borunciienust

— M0 YpaBHEHUSIM XUMUYECKON peaklUuu: KOJIMYECTBA BEIIECTBA, 00bEMA, MACCHI IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, 00BEMY, MacCe peareHTOB WIH NMPOJAYKTOB PEaKIINu;

— MAacChI MPOAYKTa PEaKIMH MO U3BECTHON Macce OJTHOTO M3 UCXOAHBIX BEIIECTB, B3SITOTO B BUJIE PACTBOPA,
COJIEPIKaLETO ONPENEIEHHYI0 MaCCOBYIO JI0JII0 PACTBOPEHHOTO BEILLIECTBA

epuoauueckuii 3axon u Ilepuoanyeckas cucrema xumudeckux iemeHToB JI. U. Menpaesneena.
CtpoeHue aToM0B. XuUMU4ecKas cBsi3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

[TepBbie TOMBITKY KIaCCU(UKAIIUTN XUMHUYECKUX 3JIeMEHTOB. [ToHsTHE O rpymnmax (ceMencTBax) CXOAHBIX
AJIECMEHTOB: IIEJIOYHBIX ¥ MIEJIOYHO3EMEIbHBIX METAJUIAX, FaJIOTeHAX, HHEPTHBIX (0JIarOpOJIHBIX) Ta3ax.
DJIeMEHTBI, KOTOpBIe 00pa3yIoT aM(OTepHbIE OKCUIBI M THIPOKCHIBI.

[Tepuoanueckuii 3akoH. OtkpeiTue [lepuonuueckoro 3akona. [leproanyeckas cucreMa XUMUIECKIX
anemenToB /. 1. MenneneeBa. KopoTkonepuoanas 1 JummHHONIEproaHAs Gopmbl Tadimis! «Ileproandeckast
cuctema xumuueckux anneMeHnToB Jl. 1. MenneneeBay. [lepuoas! u rpynmnsl (A- u b-rpymnisbr).

Crpoenue atomoB. CocTaB aTOMHBIX siiep. M3oTomnsl. PaninoakTMBHOCTh. DIEKTPOHBI. DIEKTPOHHAS
opOuTab. JHEPreTUYeCKHe YPOBHU U MOAYPOBHH aTOMa; s-, p-, d-opOuTaiin. DNeKTpOHHbIE KOHPUTYpaluu
1 DJIEKTPOHHO-Tpaduueckue hopmyssl aToMOB. DU3NYECKHUI CMBICIT TTOPSAIKOBOTO HOMEpa, HOMepa Mepruoaa
U Tpynisl 35ieMenTa. CTpoeHUE AJIEKTPOHHBIX 000JI0YE€K aTOMOB MEPBHIX 20 XMMHUYECKUX JIEMEHTOB
[Tepnonnueckoii cucremsl 1. 1. MenneneeBa: pacupeneneHue IEKTPOHOB 10 SHEPTETUYECKUM YPOBHSIM,
MOypOBHSM U opoutansm. dusznueckuit cmpica [lepuonnyeckoro 3akoHa.

3aKOHOMEPHOCTH U3MEHEHUS PaINyCca aTOMOB XUMHUYECKUX JIEMEHTOB, METAUNIMYECKHUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYyIIaM U rnepuoaam. MIsMeHeHne KMCIOTHO-OCHOBHBIX CBOMCTB COE€IMHEHUN
XUMHYECKHX AJIEMEHTOB B IIEPHOJAX U IPYIIAX. XapaKTEPUCTUKA XUMUYECKOIO 3JIEMEHTA IO €ro
nonoxxeHuto B [lepuoanueckoit cucreme JI. 1. Menzaeneena.

3nauenue [lepuoanueckoro 3akona u [leproanueckoil CUCTEMbI XUMUYECKHUX AJIEMEHTOB JIJIs1 Pa3BUTHS
Hayku U nipaktuku. [.M.MenaeneeB — yu€HbIi U rpaxIaHVH.

JdemoHcTpauuu

Tabmuna «Ilepuonnueckas cucrema xumudeckux 3aemenToB Jl. 1. Menneneeray.

JlaGopaTopHble U NpaKTHYeCKHe PadOThI

Jlabopamophvie onvimol
1. O3nakomieHme ¢ 00pa3liaMy METAIJIOB U HEMETAIIJIOB.

2. MoaenupoBanue noctpoenus [lepuoanueckoii cucremsl JI. 1. Menaeneesa



DNEeKTPOOTPULIATEIBHOCTh XMMUYECKHX 3JIEMEHTOB. XUMHUECKasi CBsI3b. BUJIbI XMMUYECKOH CBSI3U:
KOBQJICHTHAs MOJISIPHAs CBsI3b, KOBAJICHTHAs HEIOJSPHAs CBS3b, MOHHAS CBSA3b. MeXaHU3Mbl 00pa30BaHMs
KOBQJIEHTHON Y MOHHOM CBS3U. DJIEKTPOHHBIE U CTPYKTYpHBIE (pOpMyJIbl BeniecTB. KaTHOHBI M aHHOHBI.

Kpucrannuueckue 1 amop¢Hbie BelecTBa. THIIbI KPUCTAIUIMYECKUX PEIIETOK: MOHHAs, aTOMHAs,
MOJIEKYJISIPHAS U UX XapaKTEPUCTHUKHU.

Crenenb okucnenus. OnpeneneHne cTerneHe OKUCIeHHsI aTOMOB B OMHAPHBIX COCTUHEHHUSX.
OKHCANTENBHO-BOCCTAHOBUTENBbHBIE peakiiy. [Iporieccrl oknciaeHust 1 BocCTaHOBIEHU. OKUCINTENN U
BoccTaHOBUTENH. COCTaBI€HUE YPABHEHUH NPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA U
paccTaHOBKa B HUX KO3()(pULIMEHTOB METO/I0M 3JIEKTPOHHOTO OaaHca.

JdemMoncTpanuu
1. Mogenu aToMOB, MOJIEKYI.

2. O3HaKOMJICHHE C MOJAETISIMH KPUCTAJUIMYECKUX PEIIETOK MOBAPEHHOM couu, rpadura, TBEPIOTro OKCHIA
yraepoaa(IV).
3. OKHUCAUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMH: TOPEHUE, PEAKLIUN PA3II0KEHUS, COCITUHEHUS.

Boruuciaenus
— M0 yPaBHEHHUSM XMMUYECKON peaKIy: KOJIMYECTBA BEIIECTBA, 00BEMA, MacChI 110 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, 00bEMY, MacCe PEareéHTOB WU MPOJTYKTOB PEAKIINH;

— MPOCTEUIIeH MOJIEKYIISPHOM (hOPMYJIBI BEIIECTBA 110 U3BECTHBIM MaCCOBBIM JOJISIM AJIEMEHTOB

DKkcnepumenmanvroe usyyenue geujecms u s61eHull. 03HaKOMIIEHHE ¢ 00pa3liaMi METaJIOB M HEMETAJLIOB;
MOJIETUPOBAHUE CTPOCHUS MOJIEKYJI IPU IOMOIIM PUCYHKOB, MOJIEJIEH, ANEKTPOHHBIX U CTPYKTYPHBIX
(dbopMyI1; IPOBEZCHNE ONBITOB, WILTIOCTPUPYIOMIUX IPHUMEPH OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINi
(ropeHue, peakliuu pas3ioKeHUs,, COCTUHEHUS).

Me:xnpeameTHble CBSI3U

Peanu3zanus MexXnpeaMeTHBIX CBA3€H PU U3yUYEHUU XUMUH B 8 KJlacce OCYIIECTBISETCS Yepe3
MCIIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUHBIX OHATUMN, TAK U MOHATHUH, IPUHATHIX B OTAEIBHBIX
€CTECTBEHHBIX HayKax.

OOm1re ecTecTBEHHO-HAYYHbIE TOHATHUS: SIBICHUE (TIpOIiecc), HAyYHBIH (aKT, THIIOTe3a, TEOPHs, 3aKOH,
aHaJlu3, CUHTE3, KIaccu(UKaIys, NepuoJUIHOCTh, HAOII0IEHNE, SKCIIEPUMEHT, MOJIEIMPOBAHNE, U3MEPEHHE,
MOJIETTb.

®dusuka: ABJIE€HUS NPUPOIbL, (PHU3HUECKUE SBICHUS, BEILIECTBO, TENO, PU3NUECKUE BEIIMYNHBI, €IUHULIBI
u3MepeHusi, 00bEM, Macca, arperaTHble COCTOSIHUE BELIECTBA, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
MOJIEKYJa, CTPOEHUE ra30B, )KUJIKOCTEH U TBEPABIX (KPUCTAIUITMUECKUX) TEJ, IEKTPUUECKUH 3apsij,
KOJIMYECTBO TEIJIOTHI.

buonorust: 6uocdepa, poTocuHTE3, MPOIIECCH OOMEHA BELLIECTB.

I'eorpadus: armocdepa, runpocdepa, MUHEPAITbI, TOPHBIE TIOPOJIBI, TIOJIE3HBIC NCKOMTAeMbIe, TOTINBO,
BOJIHBIE PECYPCHI.

TexHonorus: TexHocdepa, IPOU3BOJICTBO, XUMUUECKNE TEXHOIOIHHU, CIPbE, KOHCTPYKIIMOHHBIE
MaTepHallbl.



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

I/I3yquI/Ie XHMUH B § KJ1acce HaIpaBJICHO HAa JOCTMIKCHUC O6y‘~IaI-OHII/IMI/IC$I JIMYHOCTHBIX, MCTAITPEAMCTHBIX

" IPCIMETHBIX PE3YJIbTATOB OCBOCHUA COACPIKAHUS yqe6H0r0 npeameTa.

JIMYHOCTHBIE PE3YJIBTATbHI

JIMIHOCTHBIE Pe3yIbTaThl OCBOCHHS IPOTPAMMBI OCHOBHOTO O0IIIETr0 00pa30BaHUs JOCTUTAIOTCS B XOJI€
00yYCHHUS XMMHH B TUHCTBE YICOHOH M BOCITUTATEIILHOM JIeATSIIBHOCTH OpraHu3aiii B COOTBETCTBHHU C
TPAIUIIMOHHBIMU POCCUHUCKUMU COIMOKYJIBTYPHBIMH U JYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, TPUHATHIMU
B OOIIECTBE MpaBUIaMH U HOPMaMH TIOBEJICHUS U CIIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHHMSI, CAMOPA3BUTHS
U COIMATN3aIH 00yYaIOIINXCS.

JIMYHOCTHBIE PE3yIBTATHI OTPAXKAIOT OTPAYKAIOT TOTOBHOCTH 00YYAIOIIMXCSI PYKOBOJICTBOBATHCS CHCTEMOM
MO3UTHUBHBIX [IEHHOCTHBIX OPUEHTAIIMI M PACIIMPEHHE OTIBITA JACSITEIHHOCTH Ha €€ OCHOBE, B TOM YHUCIIC B
YJacTH:

IMaTpuoTHYecKoro BOCUTAHUS:

MPOSIBJICHUE IICHHOCTHOTO OTHOIICHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HAYYHOMY M UCTOPHYECKOMY
HACJIE/INIO; TOHMMAaHKE 3HAYCHUSI XUMUYECKOH HAyKH U TEXHOJIOTHH B )KM3HHA COBPEMEHHOTO 00IIEeCTBa, B
Pa3BUTHH YKOHOMHKH POCCHM U CBOETO pErnoHa;

I'paxaaHCcKOro BOCIUTAHMS:

NPEICTaBICHNE O COLMAILHBIX HOPMaX U MPaBUJIaX MEKIMIHOCTHBIX OTHOIICHUH B KOJUICKTUBE,
NPOSIBIICHUE KOMMYHHUKATUBHOW KYJIbTYPBI B pa3HOOOPA3HOW COBMECTHOM JICATEIBHOCTH; CTPEMIICHHE K
B3aMMOIIOHMMAaHHUIO ¥ B3aMMOTIOMOIIY B MPOIECCE YUEOHOM U BHEYUEOHOU JIeATEIIbHOCTH; TOTOBHOCTh
OILICHUBATh CBOE MMOBEJICHUE U TIOCTYIIKA CBOUX TOBAPUINEH C MO3UIIMHA HPABCTBEHHBIX U MPABOBBIX HOPM C
y4ETOM OCO3HAHHMS MOCIICICTBUI MOCTYIKOB;

®opMHPOBAHNS IIEHHOCTH HAYYHOT0 TIO3HAHMSA:

MHUPOBO33PEHYECKHE TIPEACTABICHHUS O BEIIECTBE M XMMUYCCKON PEaKIuK, COOTBETCTBYOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U HEOOXOMMBIE JUISi MOHUMAaHHMSI CYITHOCTH HAyYHOU KapTHUHBI
MUpa; OCO3HAHKE IEHHOCTH HAyYHOTO MMO3HAHUS I Pa3BUTHUS KaXXI0T0 YeNIOBEKa U MPOU3BOAUTEIBHBIX CHUIT
oO11ecTBa B 1IETIOM, POJIM U MECTa HAYKH « XUMUS» B CUCTEME HAYUHBIX MPEACTABICHUI O 3aKOHOMEPHOCTSIX
pa3BUTHUS IPUPOJIBI, B3aUMOCBSI3SX UeIOBEKa C MPUPOJIHON M TEXHOJIOTHYECKON CPEIOoif;

MO3HABATEIbHAS MOTHBAIIMS M UHTEPEC K 00YUSHHIO, TOTOBHOCTh U CIOCOOHOCTH K CAMOPa3BUTHUIO U
caM000pa30BaHHUIO, K UCCIIEI0BATENIbCKON ASSITENFHOCTH, K OCO3HAHHOMY BBHIOOPY HAIPaBICHUS U YPOBHS
JTANbHEHIIET0 00yUeHus;

Bocnutanusi KyJbTyphI 310pOBbSI:

OCO3HaHUE IIEHHOCTH JKU3HH, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 3/I0POBBIO, YCTAHOBKA Ha 3/I0POBBIiA
00pa3 )KU3HU; OCO3HAHUE MOCIIEICTBUN U HETIPUSTUE BPETHBIX MPUBBIYEK (YHIOTPEOICHHSI aTKOT OIS,
HApPKOTUKOB, KYPEeHHUS ), HEOOXOAMMOCTHU COOJIIOICHHUS TIPABIII OE30MMACHOCTH MPHU OOPAIIICHUH C
XUMHYECKUMHU BEUIECTBAMH B YYCOHBIX U )KU3HEHHBIX CUTYAIIHSIX;

TpyaoBoro BocnuTaHus:

(hopMUpOBaHHE IIEHHOCTHOTO OTHOIIECHUS K TPYAOBOH JEATEILHOCTH KaK €CTECTBEHHOW MOTPEOHOCTH
YelIOBEKa U K UCCIIEIOBATEILCKOM JIEATETPHOCTH KaK BEICOKO BOCTPEOOBAHHON B COBPEMEHHOM OOIIECTRBE;
pa3BHUTHE UHTEpeca K IpoeccusiM, CBI3aHHBIM C XUMHEH, B TOM YHUCIIe K TpodeccusM HaydHOU chepsl,
0CO3HaHHME BO3MOXKHOCTH CaMOpealiu3aliy B 3Toi chepe;

IKOJOTHYeCKOTr0 BOCIUTAHUS

OCO3HaHHE HEOOXOJMMOCTH OTHOIIICHUS K MIPUPOJIC KaK HCTOYHHUKY KU3HU Ha 3eMIie, OCHOBE €€
CYIIECTBOBAHMUS; TIOBHIIIICHUE YPOBHS 3KOJOTHIECKON KyJIbTYPhl: IPHOOPETEHUE OMBITA TUTAHUPOBAHHSI
MOCTYIIKOB M OIEHKH WX BO3MOXHBIX ITOCIICICTBUH /TSI OKPYKAIOIICH CPeJbl; OCO3HAHKE TII00AIEHOTO



XapakTepa KOJOTHYECKUX MPOOJIeM U MMy Tel UX PemeH s ; CTOCOOHOCTh IPUMEHSTh 3HAHUS, TTOJTydaeMble
IIPU U3Y4YEHUHU XUMHUH, JUIS PEIICHU 3a/1a4, CBA3aHHBIX C OKPY’KAIOIIEH Cpeoi;

AKTHBHOE HENIPUATHE JEHCTBHM, IPUHOCIIINX BPEJl OKPYKAOIIEH Cpeie; OCOZHAHUE CBOEH pOJIM Kak
rpa)<1aHWHa U NOTPEOUTEINSI B YCIOBUSAX B3aUMOCBSI3U IIPUPOIHOM, TEXHOJIOTMYECKON U COLMAIbHON CPe;

IFOTOBHOCTD K YUaCTHUIO B HpaKTI/I‘I€CKOI71 JACATCIIBHOCTH JKOJIOTHYCCKOU HAITpaBJICHHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIE pe3yIbTaThl 00yJaIONIUXCsl, OCBOMBITUX OCHOBHYIO 00pa30BaTeNIbHYIO IIPOTpaMMy
y4eOHOT0 npeameTa « XUMUs» OCHOBHOTO 00IIIeT0 00pa30BaHus, BKIIOYAIOT:

— YCBOEHHE MEXIUCHUIUIMHAPHBIX (MEKIPEIMETHBIX) IOHATHI, OTpaXaroluX MaTepruaIbHOe
€IMHCTBO MHUpPA M MPOILECC O3HAHUS (BEILIECTBO, CBOMCTBO, SHEPIHs, SIBICHUE, HAYYHBIN (aKT,

3aKOHOMepHOCTB, THUITIOTE3a, 3aKOH, TeOpI/IH, Ha6JIIOI[CHI/Ie, I/ISMepeHI/IC, HUCCICOOBAHUC, BKCHepI/IMeHT nu
ap.);

— OBJIaJIeHUE YHUBEPCAIbHBIMU YYEOHBIMU IEHCTBUAMH (TI03HABATEIbHBIMU, KOMMYHUKAaTUBHBIMH,
PEryIATUBHBIMH ), BXKHBIMHU JJIS1 TIOBBIIICHUS 3 (HEKTUBHOCTH OCBOCHHS COJIEpKaHHsI y4eOHOTO
npeamera, OPMHUPOBAHUS KOMIIETCHIINH, a TAK)Ke MPOSKTHO-MCCIIEI0BATEIBCKOM 1A TEIHOCTH

ydamuxcs B KypCce XUMUM,

— CIIOCOOHOCTH UX UCIOJIB30BATh B y4eOHOM, ITO3HABATEILHON M COIIMAIBHOMN MPaKTHKE.
OBnajeHue yHugepcantbHbiMu NO3HABAMENbHLIMU Y4eOHbIMU OeUCMEUAMY BKITIOUACT:

Ba3oBble Jjornueckue aeiicTByA:

YMEHHUS UCII0JIb30BATh MPUEMBI JIOTHUYECKOTO MBIIIJIEHUS! TP OCBOCHUH 3HAHUM: PACKPBIBATh CMBICII
XUMHUYECKUX TOHATUH (BBIICNATH UX CYIIECTBEHHbIC MPU3HAKH, YCTAHABIMBATH B3AUMOCBS3b C JPYTUMHU
MOHSITUSIMH)); aHATU3UPOBATh, CPABHUBATH, 0000IIaTh, BEIOUPATh OCHOBAHMS [Tl KiIacCU(DUKALINY U
CHUCTEMAaTHU3alMU XUMUYECKUX BEIIECTB U XUMUUECKUX PEAKIMI; yCTAHABINBATh NPUUUHHO-CIIEICTBEHHBIE
CBS3M MEXKIY 00BEKTaMU U3YUEHUS; CTPOUTH JIOTUUECKUE PACCYKIeHUS (MHIyKTUBHBIE, e TyKTUBHBIE, 1O
aHaJIOTUH); TIpeJyIaraTh KPUTEPUH U BBISBIATH O00IINE 3aKOHOMEPHOCTH U MTPOTUBOPEUHS B H3yUaeMBbIX
Mpolieccax U SIBJICHUSX; JIe1aTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHHsI IPUMEHSTH B MPOIlecce MO3HAHUS MOHATHUS (TIPEAMETHBIE U METaNPEeIMETHBIC), CAMBOJINYECKHE
(3HAKOBBIE) MOJIEIH, UCTIONB3YEMBIC B XMMHH, TPEOOPa30BHIBATH MOJICIbHBIE MPECTABICHUS —
XUMHYECKU 3HAK (CHMBOJI AJIEMEHTA), XUMU4eckasi popMmylia U ypaBHEHHE XUMUYECKON PEaKIMH — MPH
pelIeHnr yueOHbIX 3a/1a4; C YIETOM 3TUX MOJIENIBHBIX MPEICTaBICHUI XapaKTepU30BaTh N3ydyaeMble
XUMHUYECKHE BELIECTBA U XUMUYECKUE PEAKIIUY;

Ba3oBble uccienoBarejbCcKue AeicTBUSA (MeTOAbI HAYYHOI'0 O3HAHMS BELECTB U SIBJICHMI):

YMEHHUS IPUMEHATh METO/Ibl HAYYHOTO [TO3HAHUS BEUIECTB U SIBJICHUI HA AIMIIUPUUYECKOM U TEOPETUUECKOM
YPOBHSIX B Y4eOHOH MO3HABATEIHLHON U MPOEKTHO-UCCIIEIOBATEILCKON AESITETbHOCTH;

YMEHHUS UCIIOJIB30BaTh IMOCTABJIEHHBIE BOIIPOCHI B KAUECTBE NHCTPYMEHTA ITO3HAHUS U CAMOCTOSITEIBHO
CTaBUTh BOIPOCHI; aHAIM3UPOBATH (PAKTHI, BBISIBIATH U (DOPMYJIUPOBATH MIPOOJIEMY, ONIPEACTATh b U
3aJ]auy, COOTBETCTBYIOIINE PEIICHUIO POOIEMBbI; IIpeIaraTh OMUCATENBHYIO WIH O0BSICHUTENBHYIO
TUIIOTE3Y U OCYILIECTBIIATH €€ IIPOBEPKY;

YMEHUSI IPOBOIUTH H3MEPEHUS HEOOXOIUMBIX TTAPaMETPOB, BEIUMCIICHHS, MOICTUPOBAHUE, HAOTIOICHUS U
HKCIEPUMEHTHI(PEaIbHBIE U MBICICHHBIE), CAMOCTOSTEIBHO MPOTHO3UPOBATH PE3YIbTAThI, (HOPMYITUPOBATH
0000I1IeHNs ¥ BEIBOJIBI TIO PE3YJIbTAaTaM MPOBEAEHHOTO ONbBITA, UCCIEIOBAHMS, COCTABIATH OTUYET O
pOJIeNIaHHOM paboTe;

IIpuemsbl pa6oTsl ¢ nHGoOpManmeii:

YMEHHUSI OPHEHTUPOBATHCS B PA3ITUYHBIX HCTOUHUKAX HHPOpMAUHU (HaydYHO-TIOMYJISIpHAs JIUTEpaTypa



XUMHUYECKOI0 COJIep>KaHus, CIIpaBOYHbIE TTOcOOUs, pecypchl IHTepHeTa); aHanu3upoBaTh HHGOPMALUIO U
KPUTHYECKH OLICHUBATh €€ JOCTOBEPHOCTh M HEIIPOTUBOPEUYUBOCTh, OTOMPATh U HHTEPIIPETUPOBATH
nH(pOpMaInIo, 3HAYUMYIO IS PEIICHUS YyueOHOM 3a1a4u;

YMEHHUSI IPUMEHSATH Pa3InyHble METObI U (OPMYJIMPOBATH 3aMPOCHI IPU MOUCKE U 0TOOpe nH(pOpMaLnHy,
HE0OXO0JUMOM JUIsl BHIIOJHEHHUS YUEOHBIX 3a]1a4; UCIIOJIb30BaTh HH()OPMALIMOHHO-KOMMYHHUKATUBHBIE
TEXHOJIOTHH U Pa3IMYHbIE TOMCKOBBIE CUCTEMBI; CAMOCTOSITENILHO BHIOMPATh ONTUMAJIbHYIO (POpMYy
npecTaBieHust UHGpopmanuu (CXeMbl, rpaQuKy, TuarpaMMbl, TaOIULbI, PUCYHKHU U T. I1.);

YMEHHMsI UCTI0JIb30BaTh HAyUHBIH SI3bIK B KAUECTBE CPeICTBA PabOThl C XUMUYECKOW HH(pOpMaLIei;
MPUMEHSTh MEeXIpeIMeTHbIE (PU3NYECKUE U MaTeEMaTHUYECKHE) 3HAKH U CUMBOJIBI, POPMYJIBL,
ab0peBHaTypbl, HOMEHKJIATypy, UCIIOJIB30BaTh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA
HaTJISTHOCTH.

OBnazneHne CUCTEMOM YHUBEPCANbHBIX YUeOHbIX KOMMYHUKAMUBHBIX Oeticmauil 00ecTieurBaeT
c(hOpMHUPOBAHHOCTH COLMATBHBIX HaBBIKOB OOIICHHSI, COBMECTHON AESITELHOCTH, B TOM YHCIIE:

Ymenust 001meHust (MMCbMEHHOM U YCTHOM KOMMYHHMKAIIMHU):

MIPEICTaBIIATh MOTYUYEHHbIE Pe3yJIbTaThl TO3HABATENLHOM JEATEIILHOCTH B YCTHBIX U MUCbMEHHBIX TEKCTaX;
myOJIMYHO BBICTYNATh C MPE3eHTALMEN PEe3yIbTAaTOB BBIIIOJHEHUS! XUMUYECKOTO IKCIIEpUMEHTA
(ucciemoBaTeIbLCKON 1a00paTOPHON WIIM MPAKTHUECKOM PaObO0ThI, y4eOHOTO MPOEKTA);

B XOJI€ TMajiora U/uiu IUCKYCCUU 33JaBaTh BOIIPOCHI 10 00CY>KIaeMON TeMe U BHICKA3bIBATh UJIEH,
bopMyIIHpOBaTh CBOU MPEIOKEHHUS OTHOCUTENIBHO BBIMOJIHEHUS MTPEIJI0KEHHON 3a/1auH;

YMeHust yueOHOro COTpyaAHUYecTBA (TPyNNoOBasi KOMMYHUKALMS):

y4acTBOBATh B TPYMIIOBBIX (hopMax pabOTHI: MJIaHUPOBATH OPTAHU3AIIUIO COBMECTHON pabOTHI, ONpeesaTh
CBOIO POJIb, pacTIpeeiATh 3aJaul MeX1y YWICHAMH TPYIIIbI; BHITOIHATH CBOIO YacTh PadOTHI,
KOOPJMHHUPOBATH CBOU JACHCTBHS C JEHCTBUSAMU IPYTUX WICHOB KOMAH/IbI, ONPEIENISATh KPUTEPUHU O OLICHKE
KauyecTBa BBINOJHEHHOM paboThI;

peliaTh BO3HUKAIOIINE MPOOJIEeMbl HA OCHOBE YU€Ta 00X UHTEPECOB U COTJIACOBAHUS TIO3UIIHH,
y4acTBOBATh B OOCYKJIECHIH, 0OMEHE MHEHUSIMU, «MO3TOBOM IITypMe» U ApYTruX hopMax B3auMOEHCTBUS;

OBnaneHue yHugepcanbHblMu y4eOHbIMU pe2yIamuUeHbIMU OeticmausmMy BKIII0OYAeT pa3BUTHE
CaMOOpPraHu3allii, CAMOKOHTPOJISI, CAMOKOPPEKLIUHU, B TOM YHCJIE:

YMeHus pemiath y4eOHbIC H HCCJICN0BATEIbCKHE 3a1a4H:

CaMOCTOSTENILHO BBIOMPATH CIIOCO0 pelieHus yueOHOH 3a1auM (CpaBHUBATh HECKOJIbKO BAPHAHTOB
peleHus, BBIOUpaTh Hanbosee NOAXOAALINH ¢ YYETOM CaMOCTOSITENbHO BBIACICHHBIX KPUTEPHUEB),
IUTAHUPOBATh CBOIO pabOTy MpH peIIeHUH YUeOHOH M UCCIIeJ0BATENbCKOM 3a/1auH;

Ha OCHOBE TOJYYEHHBIX pe3yJbTaToB (OPMYIUPOBATH 0OOOIEHHS U BBIBOBI, IPOIrHO3UPOBATH BOZMOKHOE
pa3BUTHE NIPOLECCOB; aHATU3UPOBATh PE3YJIbTAThl: COOTHOCUTDH CBOM JEHCTBUS C IJIAHUPYEMBIMU
pe3yJIbTaTaMH, OCYLECTBIISITH CAMOKOHTPOJIb AESTEIbHOCTH; KOPPEKTUPOBATH CBOIO JEATEIBHOCTD Ha
OCHOBE CaMOAHaJIN3a U CAMOOLIEHKH.

IMPEAMETHBIE PE3YJIbTATDI

[IpenmeTHbIe pe3yabTaThl BKIOYAIOT: OCBOCHHE 00yUYaIOIIMMUCS HAyUYHBIX 3HAHUN, YMEHHUN U CITIOCOO0B
NecTBUH, crielUpUUECKUX IS TPEAMETHON 00J1acTH «XHUMHsD»; OCHOBBI HAYYHOT'O MBIIIJICHUS; BUIBI
JESATEIILHOCTH 110 MOJIYYEHUI0 HOBOT'O 3HAaHUs, €r0 MHTEPIPETALlUH, IPeoOpa30BaHUIO U IPUMEHEHHIO B
Pa3IUYHBIX YUYEOHBIX U PEalIbHBIX KU3HEHHBIX YCIOBUAX; 00€CIIEUNBAIOT BOSMOXKHOCTD YCIIEIIHOTO
00y4eHHUs Ha CIICTYIOIIEM YPOBHE 00pa30BaHHUS.

[IpeameTHbIE pe3yabTATHl OTPAKAIOT CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS CIEAYIOUINX YMEHHIMA:

1) packpvieams cMBICT OCHOBHBIX XUMHUYECKUX MOHITHIA: aTOM, MOJIEKYJIa, XUMUYECKUH IEMEHT, METAJLI,

HEMCTAJI, aJUIOTPONH:A, MPOCTOC BEUICCTBO, CJIOKHOC BCUICCTBO, CMECh (OHHOpOI[HaSI n HGOI[HOpOI[HaSI),



BaJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U MOJICKYJISIPHAS Macca, KOTMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS
Macca, MaccoBasi JI0JIsl XHMUYECKOTO AJIEMEHTa B COCTUHEHUH, MOJISIPHBIN 00bEM, OTHOCUTEIbHAS TNIOTHOCTh
ra3oB, OKCHJI, KICIIOTa, OCHOBaHHUE, COJIb, aM()OTEPHBII OKCcH, aMPOTEPHBIN THIPOKCU, XUMUIECKas
peaxiusi, Kiaccuukaiys peakiuid: peakiui COeAMHEHUS, PEaKIK Pa3I0KEHUs, pEaKIUy 3aMeICHHS,
peakuu oOMeHa, 3K30- ¥ SHAOTEPMUYECKUE PEaKIuH; TeIUIOBON Y3PPEKT peakiuu; SApo aToMa,
AIIEKTPOHHBIHN CIIOI aToMa, aTOMHasi OpOUTaNb, pailyC aToMa, XUMUYECKasl CBsI3b, MOJISPHAS U HEMOJSpHAS
KOBaJICHTHAs CBSI3b, HOHHAS CBSI3b, MOH, KATHOH, aHUOH, PACTBOP, MacCOBAast I0JIsI BEIIECTBA (MPOLICHTHAS
KOHIIEHTpAIIUs1) B paCTBOpPE, MOJISIPHASI KOHIIEHTPAIIKS BEUIECTBA B PACTBOPE; IIEKTPOOTPHUIIATEIHHOCTS,
CTENIEHb OKUCIIEHUS], OKUCIUTEIN U BOCCTAHOBUTEIH, OKUCIIEHUE U BOCCTAHOBIIEHUE, OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUU, METO]] 3JICKTPOHHOTO OaslaHCa;

2) unnrocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHATUH (CM. 1. 1) U IPUMEHSITh 3TU MOHATHUSA
[P OMMCAHWUH BEIECTB M UX MPEBPAIICHUN;

3) ucnonb306ams XUMHUYECKYIO CUMBOJIUKY JUIS COCTaBJICHUS (JOPMYJT BEIIECTB M YPaBHEHUH XMMHUYECKHX
peaxkuuii;

4) onpedensims BaNIEHTHOCTh aTOMOB 2JIEMEHTOB B OWHAPHBIX COCTMHEHUSX; CTETIEHb OKUCIICHUS
AJIEMEHTOB B OMHAPHBIX COCTMHEHMSX; MPUHAIEKHOCTH BEIIECTB K ONPEIEIEHHOMY KJIaCcCy COSTUHEHUH 110
dbopmynaM; BUIbl XUMUYECKOH CBSA3H (KOBAJICHTHOM X MOHHOW) B HEOPTaHUYECKUX COCTMHEHHSX;

5) packpvisams CMBICI 3aKOHOB COXPAHEHUS MacChl BELLIECTB, IOCTOSIHCTBA cocTaBa, [leproguueckoro
3akoHa J[. . MenpeneeBa, aTOMHO-MOJIEKYJIIPHOM TEOPUH, 3aKOHA ABOTAJPO U €ro CICACTBUM;
IIPEJICTAaBICHUN O HAYYHBIX METO/IaX MO3HAHNUS, B TOM YHCJIE IKCIEPUMEHTAIbHBIX U TEOPETHUECKHUX
METOJIaX UCCIIEI0BAHUS BEIIECTB U U3YUEHNUS XMMHUECKUX PEaKIIHii;

6) demoncmpuposams NOHUMaHKUE TEPUOJUUECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX 3JIEMEHTOB OT UX
noJjoxenus B [lepuoaudeckoil cucteme: onucvlieams u Xxapaxmepuzoeams TadINIHYIO GOpMy
[Teproanueckoii CUCTEMbl XUMUYECKUX 3JIEMEHTOB: Pa3InyaTh MOHATHUS «IJIaBHas noArpymnmna (A-rpynmna)» u
«mmobouHas noarpymnmna (b-rpymma)y, «Mabie meproab» U «O0NBIINE IEPUOIBI»; COOMHOCUMb 0003HAUCHMS,
KOTOphle uMeroTes B Tabnune «Ilepuoauueckas cucrema xumuueckux anemenToB Jl. . MenneneeBay, ¢
YHCIIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB XUMHUYECKHX JIEMEHTOB (COCTaB U 3apsil sijapa, olriee
YHCIIO JIEKTPOHOB U pacpeIesIeHNe UX MO 3JIEKTPOHHBIM CIO0SM); 00bACHAMb CBA3b MOJO0KEHHS 2JIEMEHTA B
[leproanueckoit cucTeme ¢ pacrpeeaeHUeM 3JIEKTPOHOB 110 IHEPTeTUYECKUM YPOBHSM, MOAYPOBHIM U
opOUTANIIM aTOMOB IIEPBBIX YETHIPEX NEPUOIOB;

7) knaccuguyuposams XUMHYECKHE JIEMEHTHI; HEOPraHMUYECKHUE BEIECTBA; XUMUYECKUE peakluH (110
YHUCIIy U COCTaBY yYacCTBYIOIIMX B PEAKIMH BEILLECTB, 110 TEIIOBOMY 3P QEKTY);

8) xapaxmepuzosams (OMUCHIBAThH) PU3NUECKHE M XUMUUYECKHE CBOMCTBA MIPOCTHIX U CJIOKHBIX BEIIECTB:
KHCJIOpO/1a, BOJIOPO/IA, BOJIBI, 00IIME XUMUYECKHE CBOMCTBA OKCUIOB, KMCIIOT, OCHOBAaHUH U COJIEH,
TEHETHYECKYIO CBS3b MEXKIY HUMHU, MOATBEPkKAasi IPUMEPAMU MOJIEKYJISIPHBIX YpaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

9) onucwieams ponb KUCIOPOAA, BOAOPOAA U BOABI B IPUPOIHBIX MPOIECCaX, B )KUBBIX OPraHU3Max, UX
MPUMEHEHHE B PA3IMYHBIX OTPACIISAX MPOMBIIUIEHHOCTH, BO3MOKHOE HCIIOIb30BaHHE B COBPEMEHHBIX
TEXHOJIOTHSIX;

10) o6vsacHams u npocHo3uposams CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT X COCTaBa U CTPOCHMS,;
BO3MO>XHOCTH NMPOTEKAHHI XUMUUYECKUX MTPEBPALICHUI B Pa3JIMYHBIX YCIOBUSX;

11) vruucnssms OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAcChl BELIECTB, MOJISIPHYIO Maccy CMeECH,
MOJIbHYIO JIOJTF0 XUMHUYECKOTO 3JIEMEHTA B COEIMHEHUH; MAaCCOBYIO JOJII0 XUMUYECKOTO 3JIEMEHTa 110
dbopMyIie coeTMHEHHS; HAXOAUTh MPOCTEHIIYI0 (hOpMYITy BEIIECTBA [0 MACCOBBIM UM MOJBHBIM JOJSM
AIIEMEHTOB; MacCOBYIO JOJIO BEIIECTBA B PACTBOPE, MOJISIPHYIO KOHIICHTPAIMIO BEIIECTBA B PACTBOPE;
MIPOBOAMTH PACUETHI [0 YPABHEHHUSIM XUMUYECKON PeaKIuy;



12) npumensamos ocrnosHbie onepayuu MblCAUmMenbHoU 0esmelbHoCmy — aHalli3 U CHHTE3, CPaBHEHUE,
0000111eH1e, CUCTEMAaTH3aIHI0, KJIaCCU(DUKALINIO, BBISBJICHUE IPUYUHHO-CIIEJICTBEHHBIX CBSI3€H — a5
M3yUYeHUs CBOICTB BELIECTB M XUMHUECKUX PEAKIIU; €CTEeCTBEHHO-HAyUHbIE METO/1bI TO3HAHUS —
HaOJI0IeHNe, U3MEPEHNE, MOIETMPOBAHNE, SKCIIEPUMEHT (PeabHbIM U MBICIEHHBIN) — JI1 OCBOCHHUS
y4eOHOI0 Coiep KaHus;

13) packpwisams CynHOCTb MPOLIECCOB OKUCICHUS M BOCCTAHOBIICHUS, COCTABIISTh YPaBHEHUSI IPOCTHIX
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMNA (METOIOM 3JIEKTPOHHOIO OanaHca);

14) ycmanaenuseams CBA3M MEX]ly peabHO HAOII01aeMBbIMU XUMHUUECKUMHU SBJICHUSIMU U TIPOLIECCAMH,
IPOUCXOISAIIMMHU B MAKPO- U MUKPOMHUPE, OOBSICHATh IPUUYUHBI MHOTO0OpAa3usl BEIECTB; COOTHOCHUTD
XMUMUYECKHE 3HAHUSI CO 3HAHUSAMU JIPYTUX YUEOHBIX IPEIMETOB;

15) creoosams npasunram 6e3omnacHoit paboOTHI B 1aOOPATOPUH MTPH UCHIOIB30BAHUU XUMHUECKOM MOCYIbI U
000pyI0BaHuUs, a TAKXKe MPpaBUIaM OOpaIeHHs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLIUSAMHU
BBINOJIHEHHS Ta0OPATOPHBIX OIBITOB M MPAKTUYECKUX PadOT 10 MOIyYEHUIO B COOMPAHUIO Ta3000pa3HbIX
BEILIECTB (BOJOPOAA U KUCIOPO/Ia), IPUTOTOBJICHUIO PACTBOPOB C ONpPEaeIEHHOM MacCOBOM JoJiel
PacTBOPEHHOTO BEIIECTBA, PEIICHUIO SKCIEPUMEHTAIBHBIX 3a71a4 10 TeMe «OCHOBHBIE KIIaCChI
HEOPraHUYECKUX COCIUHEHUID;

16) oemoncmpuposamye BiaazieHne OCHOBaMU XUMHUYECKOM IPAMOTHOCTH, BKJIIOYAIOIIEH YMEHUS
0e30macHOro 0OpaIeHus ¢ BEIIeCTBAMH, UCTIONIb3YEMBbIMU B IIOBCEIHEBHOW )KU3HHM, a TAKXKE 3HAHUE TPaBUII
MOBEJICHUS B LIETISAX COEPEKEHUS 3I0POBBS U OKPYIKAIOIIEH CPEbI.



TEMATHUYECKOE IINTAHUPOBAHHUE

Ne
n/n

HanmeHoBaHHe pa3/iesioB H TeM
MPOrpaMMbl

KoanuecTBo yacoB

BCEero

KOHTPOJIbHBIE
padoThI

NpaKkTHYeCKHe
padoThI

JaTa
H3y4YeHHs

Blfl)]l)l JAeATCIbHOCTH

Bunapbl,

hopmsr
KOHTPOJIsI

JJIeKTPOHHBIE
(uudposbie)
obpa3oBaTeJbHbIe

pecypcsl

Paznen 1. IleppoHayaibHble XUMHYECKUE TOHATHS

1.1.

Xumusi — BaxkHasi 00/1aCTh €CTECTBO3HAHHUSI
u ﬂpaKTl/l‘lecKOﬁ JAeATCJIBHOCTH Y€JI0OBECKA

02.09.2022
12.09.2022

PpacKpbIBaTh CMbICII H3y4YaEMbIX HOHﬂTHﬁ;
PpacKpbIBaTh pOJIb XUMHHU B IPUPOAE U XKU3HU YEJIOBEKA, €€ CBA3b C JAPYTUMHU HayKaMu;
XapakTE€pU30BaTh HAYYHBIC METOAbI U3YUCHUS IPUPOJBI;

YcrHbrit
oI1poc;

«InternetUrok.ru»
POLI
https://resh.edu.ru/

1.2.

BemecTBa 1 XuMHYeCKHe peakuuun

20

29.10.2022

PACKpPBIBATh CMBICI H3yJaeMbIX IIOHATHH M 3aKOHOB U IPUMEHATH 3TH NOHATHUS IPU
ONMCAaHUHU CBOKUCTB BEIECTB U HX IIPEBPANICHHUIH;

pa3nH4aTh GU3HMIECKHE U XUMHIECKHE SBICHUS, OOBACHATh HX CYIIHOCTh C TOUKU 3PEHHS
aTOMHO-MOJIEKYJISIPHON TEOPHUH;

ONpeNeNATh MPH3HAKH XHMUYECKHX PEAKINH, yCIOBUS HX IPOTEKAHNUS;
KJIacCH(QUINPOBATh XHMHUUECKHE PEaKIHH (TI0 YUCITy M COCTaBY Pearupyromux 1
00pa3yIOIHXCs BEIIECTB);

HCIIOIB30BaTh XUMHYECKYIO CHMBOJIHKY, HOMECHKIATYPY;

COCTaBIATH (POPMyIIBI GHHAPHBIX BENIECTB II0 BAJICHTHOCTH U OIPEJIENIATh BAIEHTHOCTD 110
(opMyaM BelIecTB;

paccTaBiIATh KOd(Q(GUINEHTH B CXeMaX XUMHIECKIX PeaKIHii;

IPHUMEHATH €CTECTBEHHO-HAYUHBIC METO/IbI IIO3HAHHUS (B TOM YHCIe HaOIIOICHHE,
MOJICTIPOBAaHNE, SKCIIEPIMEHT U OCHOBHBIC OIIEPAIINH MBICITUTEIHOMN AeSITEIbHOCTH
(cpaBHeHUe, KacCU(UKAIST) UL H3yIEHHUS BEIIECTB H XHMUYESCKUX PEaKIUi;
CIIeZ0BATh IIPaBUIIaM II0JIb30BAaHUS XMMUYECKOU HOCYHOI 1 J1aG0PaTOPHEIM
00opyIoBaHHEeM, a TaKikKe PaBIIaM OOpAIeHHs C BEIECTBAMU B COOTBETCTBUH C
HHCTPYKIMSIMU IO BBIIOJIHEHHIO 1a00PaTOPHBIX XUMHYIECKHUX OIIBITOB;

IPOU3BOJUTE BBIYHCICHHUS IIPU PELICHUN yIeOHBIX 3a/1a4;

y4acTBOBaTh B COBMECTHOU paboTe B ape WU IPYIIIE;

BBICTPAHBATh Pa3BEPHYTHIC MICHMEHHBIC H YCTHBIE OTBETHI C OOPOi Ha HHYOPMALHUIO U3
y4eOHUKa U JPYyTHX HCTOYHHUKOB, B TOM 4ucie MHTepHeTa;

;
YcrHblit
0IIpoc;
TTuceMennbIit
KOHTPOIIB;
Konrponsnas
pabora;

«InternetUrok.ru»
POII
https://resh.edu.ru/

Hroro mo paszgemy
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Paznen 2. BaxHeiimue NMpeACTAaBUTE/IN HEOPraHUYEeCKUX BeIIeCTB




2.1.

Bo3nyx. ITonsitue o razax. Kuciopon.
ITonsiTHE 006 OKCHIAX

30.10.2022
08.12.2022

PpacKpbIBaTh CMBICIT U3y4YaE€MBbIX MOHITUH U MPUMEHATD 3T MOHATUSA IIPU OITMCAHUN CBOMCTB
BEILECTB M UX MPEBPAICHHIT;

XapaKTepH30BaTh (OMMCHIBATH) COCTAB BO3/yXa, (GU3NUECKHE U XMMHYECKHUE CBOMCTBA
KHUCJIOpO/ia, CIIOCOOBI €ro MOTy4YeH s, IPUMEHEHHE U 3HAUCHHE B IIPUPOJE U JKU3HU
YeJI0BEKa;

CpaBHUBATh PCAKIINU T'OPEHUA U MEJICHHOTO OKHCJICHUS

cobupath mpudOp IS MOIYIEHHS KHCIOPOa;

PAacIo3HABaTh OMBITHBIM ITyTEM KUCIOPOT;

HCIOJIB30BaTh XUMHYECKYIO CHMBOJIHKY JUIS COCTaBIeHHUs (GOpMyIT BEIECTB,
MOJICKYJISIPHBIX yPaBHEHUH XUMHUYECKUX PEAaKIUii ¢ yJacTHeM KHCIOPOa;

OOBSACHSTH CYIIHOCT YKOJTOTNUECKHX MPOOIIEM, CBSI3aHHBIX C 3aTPs3HEHHEM BO3/TyXa;
CIIen0BaTh paBUIaM 0e30macHoil paboTsI B 1a60paTOPUH IIPH HCTIONB30BAHHN XUMHIECKOI
HOCYZBI U 000PYIOBaHHs, a TAKXKE MPABHIIAM OOPAICHNUs C TOPIOYNMH BEIECTBAMH B OBITY;
IUTAHUPOBATh U OCYLIECTBIIATH HA MPAKTHKE XHMUIESCKHE dKCIIEPUMEHTHI, IIPOBOIHTE
HaOTIOICHH S, JIeTIaTh BRIBOIBI IIO PE3YJIbTaTaM dKCIICPUMEHTa;

BBIUHCIIATH KOJTUYECTBO BEIIECTBA, 00BEM Ta3a o hopMynam;

IPOBOIUTH PACUETH IO yPaBHEHUAM XHMHIECKHX PEaKIHil: KOIMYeCTBa, 00bEMa, MacChl
BEIIECTBA IT0 H3BECTHOMY KOJIMYECTBY BEIIECTBA, 00BEMY, Macce PeareHTOB MM IPOIYKTOB
PpeaKIu;

y4acTBOBaTh B COBMECTHOM paboTe B Iape WX IPyIIIE;

BBICTPAHBATh Pa3BEPHYTHIC MICHMEHHBIC H YCTHBIE OTBETHI C OIOPOH Ha HHQOPMAIHIO U3
y4eOHUKa U JPYTHX HCTOYHHUKOB, B TOM 4ucie MHTepHeTa;

5

YcrHbIi
onpoc;
TIucbMeHHbIH
KOHTPOJIb;
Konrponsnas
pabora;

«InternetUrok.ruy»
POII
https://resh.edu.ru/

2.2.

Boaopon. IlonsiTHe 0 KHCJIOTAX U COAX

09.12.2022
12.12.2022

PpacKpbIBaTh CMBICIT U3y4YaCMBbIX MOHITUH U TMPUMCHATD 3T MOHATUSA IIPU ONTMCAHUN CBOICTB
BEILECTB M UX MPEBPAILCHUI;

XapaKTepu30BaTh (OMMCHIBATh) (PU3NUECKUE U XMMHYECKHE CBOMCTBA BOAOPO/IA, CIOCOOBI
€ro MOJIy4YCHHUsI, IPIMEHEHHE, COCTaB KHUCIIOT U COJICii;

coOuparth NpuOOp st OIYUCHUS BOAOPOIA;

MOJTy4aTh, COOMPATh BOAOPO/I, IIPOBEPATH HA YUCTOTY U JOKA3bIBATh €r0 HATMYHKE;
HCIIOJIB30BaTh XUMHYECKYIO CHMBOJIHKY JUIS COCTaBIeHHUs (OpMyIT BEILECTB,
MOJICKYJISIPHBIX ypaBHEHUH XUMHYECKUX PEaKIHii ¢ yJacTHeM BOAOPOAa;

CJIeIOBATh MPaBHIaM 0e30MacHON paboThl B J1JaOOPaTOPUH TPU UCTIONB30BAaHUHM XUMHYECKOM
HOCYZIBI U 000PYIOBaHHS, @ TAKXKE PABHIIAM OOPAIeHNsI C TOPIOYNMH BEIIECTBAMH B OBITY;
IUTAHAPOBATH U OCYLIECTBIIATH HA MPAKTHKE XMMUIECKHE IKCIIEPUMEHTHI, IIPOBOIHTE
HaOIOICHNS, IeNaTh BEIBOABI IO Pe3yIbTaTaM dKCIEPHMEHTa;

Y4acTBOBAaTh B COBMECTHOM paboTe B Iape MU IPyIIIE;

BBICTPAHBATh Pa3BEPHYTHIC MICHMEHHBIC H YCTHBIE OTBETHI C OMOPOH Ha HH(YOPMAIHIO U3
y4eOHUKa U JPYTHX HCTOYHHKOB, B TOM 4ucie MHTepHeTa;

5

VYcTHbII
onpoc;
TTucbmMeHHbIH
KOHTPOJIb;
Konrponsnas
pabora;

«InternetUrok.ruy»
POII
https://resh.edu.ru/

2.3.

Boaa. PactBopsl. [TonsiTHe 00 0OCHOBaHHAX

13.12.2022
26.12.2022

PacKpbIBaTh CMBICIT H3y4aeMbIX TIOHITUN 1 TIPUMEHATH 3THU IOHATHUA IIPU OTIMCAHUU CBOICTB
BCIICCTB U UX npeBpameHm‘&;

XapakTepru30BaTh q)mnqecxne Y XUMHUYECKUE CBOMCTBA BOIBI, eé POJIb KaK paCTBOPUTEIIA B
TNPUPOJAHBIX MTPOLECCAX;

OIpeACIATh PACTBOPUMOCTD BEIUIECTB, ITOJIb3YSICh Ta6JI]/ILIeI>'I PacTBOPUMOCTH;

COCTaBJIAATh YPAaBHEHUSA XUMHUYIECKUX peaxunﬁ C Y4aCTUEM BOJIBI;

;

Ycrublit
oIIpoc;
ITuceMenHbIit
KOHTPOJIB;
Konrponbsnas
pabora;

«InternetUrok.ru»
POII
https://resh.edu.ru/




2.4. | OCHOBHBIE KJIACCHI HEOPraHUYEeCKUX 24 35 2 27.12.2022 | pacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHATH, HITIOCTPUPOBATH UX B3aUMOCBS3b U ; «InternetUrok.ru»
coeIMHEeHUH 06.03.2023 | npUMEHSATH 3TH NOHATUS PH OMMCAHUH CBOMCTB BEILECTB M MX NPEBPAILCHUI; Ycrabiit POII
KJ1acCU(ULUMPOBATH H3yyaeMble BEILECTBA 10 COCTABY U CBOMCTBAM; orpoc; https://resh.edu.ru/
COCTaBIATH (HOPMYJIBI OKCH/IOB, KHCIIOT, OCHOBAHHIA, COJICH M HAa3bIBATh UX IO IIucemeHHBbIH
MEX/yHapOAHOI HOMEHKIATYpe; KOHTPOJIB;
XapaxkTepru30oBaTh 06H.IHC XHMHYECKHE CBOMCTBA H3YYCHHBIX KJIACCOB HCOPTAHUYCCKUX KOHT‘pOJ’lBHaﬂ
BEILIECTB, 0COOBIE CBOMCTBA MX BAKHEHILNX MPEACTABUTENCH, NX MOJIydeHHe 1 IpUMeHeHue; | pabora;
COCTABIIATH MOJIEKYJIIPHBIC YPaBHEHHUS PEaKIHil, MIUTIOCTPHPYIONINX XUMHYECKHE CBOHCTBA
U CIIOCOOBI MOTYYEeHH s BEIIECTB H3YUCHHBIX KIACCOB/TPYIIM, @ TAKXKe MOATBEPIKAAFOIIHX
TEHETHYECKYIO CBA3b MEKTY HUMU;
HPOTHO3HPOBATh CBOICTBA BEIIECTB HA OCHOBE OOIIMX XMMHYECKUX CBOHCTB M3YUeHHBIX
KJIaCCOB/TPYIII BEIIECTB, K KOTOPHIM OHU OTHOCSTCS;
HPOU3BOIUTE BBIYHCICHHUS 10 YPABHEHUAM XHMHUUECKHX PEaKIHif;
IUTAHUPOBATH U OCYLIECTBIIATH HA MPAKTHKE XHMUIESCKHE dKCIIEPUMEHTHI, IIPOBOIHTE
HaOTIOICHH S, JIeTIaTh BRIBOIBI IIO PE3YJIbTaTaM dKCIICPUMEHTa;
Y4acTBOBAaTh B COBMECTHOM paboTe B Iape MU IPyIIIE;
BBICTPAHBATh Pa3BEPHYTHIC MICHMEHHBIE H YCTHBIE OTBETHI C OIOPOH Ha HH(YOPMANHIO U3
y4eOHUKa U JPYTHX HCTOYHHKOB, B TOM 4ucie MHTepHeTa;
HWroro no pazneny 46
Paznen 3. llepuoauyecknii 3axon u [lepuognyeckas cucreMa xumudeckux nementoB JI. U. MengeneeBa.
Ctpoenne aToMoB. XuMHYecKasi CBSI3b. OKHCIHTEIbHO-BOCCTAHOBHTEIbHBIE PeaKIHH
3.1. | Ilepnopuueckuii 3axon u Iepnoauyueckas 12 2 0 09.03.2023 | packpbIBaTh CMBICI H3y4aeMbIX HOHATHI 1 [Teproauueckoro 3aKoHa; ; «InternetUrok.ru»
cHCTeMa XMMHYECKHX 3JIeMEHTOB 10.04.2023 | knaccuULIMPOBATH U3yYaeMble XMMUYECKUE 3JIEMEHTHI U BEILIECTBA [0 COCTABY U YcrHbit POII
. . MenpesieeBa. CTpoenune aroma CBOHCTBaM; 0Ipoc; https://resh.edu.ru/
XapaKTepu30BaTh OOIIHME U OTIIMYUTEIbHBIC IPU3HAKH IIETOYHBIX METAJUIOB, FaJIOr€HOB, IIncemennsIi
MHEPTHBIX (01ar0pOIHBIX) Ia30B; KOHTPOJTb;
COOTHOCHTH 0003HAUYCHHs1, KOTOPBIC UMEIOTCS B [IepHOIMYECKOM CHCTEME XUMUYECKHX Konrponsnas
9JIEMEHTOB, C YHCIOBBIMH XapaKTEPHCTUKAMHI CTPOCHHS aTOMOB XUMHYECKHUX 2JIEMEHTOB paboTa;

(cocTaB u 3apsn sApa, oOIee YMCI0 IEKTPOHOB H PACTIPECICHHE HX T10 2IEKTPOHHBIM
CIIOSIM);

OOBSACHSTH CBA3b NMONOKEHHMS d7eMenTa B [lepHonuecKoii CHCTeMe ¢ COCTaBOM aToMa,
pacrpezeneHneM 3IeKTPOHOB 110 YHEPTETHUECKUM YPOBHSIM, TTOXYPOBHAM H OPOHUTAIISIM y
aTOMOB IIEPBBIX YETHIPEX TIEPHOJIOB;

MOJICIHPOBAaTh CTPOCHHE aTOMa, YHEPTeTHUECKHUX YPOBHEI! 1 ITOXypOBHEH IIPH ITOMOIIN
PHCYHKOB, dJIEKTPOHHBIX KOH(HIypaliii U 2IeKTPOHHO-TpaduIecKux HopMyI;
OOBSACHATH OOIIHE 3aKOHOMEPHOCTH B H3MEHEHHH CBOHCTB XMMUYECKUX DIIEMEHTOB
(M3MeHeHHe PaJuyCoB aTOMOB, MIEKTPOOTPHIATEILHOCTH, BAICHTHOCTH) U UX COCAMHEHHIT
B IIpeZieNIax MaJbIX MIEPHOIOB U TTIaBHBIX IOATPYIII C yYETOM CTPOSHHS UX aTOMOB;
XapaKTepH30BaTh XHMHYECKHE dJIEMEHTHI IEPBBIX TPEX NEPUOJIOB, KAIHIA, KAJBIHIl H HX
coeanHeHHs 1o nojoxeHuio B [Ieproandeckoii cucreme /1. . Menneneesa;
IPOTHO3HPOBATh CBOMCTBA XHMHUECKHX IEMEHTOB H HX COCIMHEHHI Ha OCHOBAHHHI
3aKoHOMepHocTel [leprHoauuecKol CHCTeMBI XUMHYECKHX JJIEMEHTOB;

Hcnonk3oBate HHHOPMALMOHHO-KOMMYHHKaMOHHBIe TexHosmorun (MKT) s coznanust
MoJieNeid, IIOATOTOBKY PE3CHTalHH, JOKIAI0B U IPOEKTOB 110 TEMeE;

y4acTBOBaTh B COBMECTHOMU paboTe B Iape WX IPyYIIIE;

BBICTPAHBATh Pa3BEPHYTHIC MICHMEHHBIC H YCTHBIE OTBETHI € OLOPOH Ha HHYOPMAIHUIO U3
y4eOHHKa H JPYyTHX HCTOYHHUKOB, B ToM 4ucie MHTepHeTa;




3.2

Xumuyeckasi cBsi3b. OKHCIUTEIBHO-
BOCCTAHOBHUTEJIbHBIC PeAKIHH

11.04.2023
29.05.2023

PACKpBIBATH CMBICI U3Y4aeMbIX HOHATHI U IPUMEHSTh 3TH HOHATUS PH OIIMCAHUU CBOWCTB
BEILECTB M UX MPEBPAILECHUI;

OIPEJIEIIATh BU XUMUUYECKOI CBA3U B COCAMHCHUH;

YMETb OOBSACHATH MPUYMHHO-CIIEJICTBCHHYIO CBSA3b: CTPOEHHE aTOMOB ® BH XMMHYECKOH
CBSI3M B COSAMHEHNH ® THI KPUCTAJUTMYECKOH peéTkn ® (u3nyecKue CBOMCTBA BELIECTBA;
MIPOTHO3MPOBATh CBOMCTBA BEIIECTB HA OCHOBAHUH 3HAHUII 0 BUIaX XUMUYECKOH CBSI3H U
THUIAaX KPUCTAJUTMYECKUX PEIETOK;

MOJIETMPOBATh CTPOEHUE MOJIEKYJI TIPU MOMOLIM PHCYHKOB, MOJENEH, SJICKTPOHHBIX U
CTPYKTYpPHBIX (opMyI;

HCIIOIB30BaTh XUMHYECKYIO CHMBOJHKY JUISl COCTAaBIeHHUs (QOPMyJT BEIIECTB, 2IEKTPOHHOTO
GanaHca peakIui;

ONPENIENATh CTETeHb OKHCICHUS aTOMOB XUMHYECKHX 3JIEMEHTOB 1O (hopMyIIaM U
COCTaBIATH (POPMyIIbI GHHAPHBIX COSIMHEHHH MO CTEICHN OKHCICHHS aTOMOB XUMUYECKUX
3JIEMEHTOB;

OIPEIEATh OKUCIUTENb U BOCCTAHOBUTEND;

PpaccTaBIATh KOd(QGUIHEHTH B CXeMaX HPOCTHIX OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peakIuii MEeTOI0M 3JIeKTPOHHOTO OalaHca;

HaOMI0JaTh XUMUYECKHUE OIIBITHI 10 IUTaHy, aHATU3HPOBAT U JENaTh BEIBOABL;
ucnons3oBath MKT 114 co3nanus Mozenei, HOAroTOBKH NPe3eHTAlHH, 10KIaI0B 110 TEME;
BBICTPAHBATh Pa3BEPHYTHIC MICHMEHHBIC H YCTHBIE OTBETHI C OIOPOH Ha HHYOPMAIHIO U3
y4eOHHKa U JPYTHX HCTOYHHUKOB, B TOM 4ucie MHTepHeTa;

5

YcrHbIi
orpoc;
TIucbMeHHbIH
KOHTPOJIb;

«InternetUrok.ruy»
POII
https://resh.edu.ru/

Hroro no pazaeny:
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Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB 10
TTPOI'PAMME

102

9.5




ITOYPOYHOE IINTAHUPOBAHUE

CHMBOJIBI XUMHUYECKUX
a1emMeHTOB. [IpocTeie u
CIIO’KHBIE BeIllecTBa. MeTaibl
U HeMmeTanibsl. BemecTBa
MOJIEKYJIAPHOTO U

HEMOJIEKYJISIPHOI'O CTPOCHUSL.

Ne | Tema ypoka KoanuecTBo yacos Hara Buasl,
n/n usyyeHust | GopMel
BCET0 | KOHTPOJIbHBIE | IPAKTHYECKH e
KOHTPOJIA
padoThI padoThI

1. |Ipenmer «xumusi». [lonsitue |1 0 0 02.09.2022 | YcrHbIit
o0 BemecTBe. Paznmuuue Mexay 0Ipoc;
BEIIIECTBOM U TEJIIOM

2. Temna u BemecTna. 1 0 0 05.09.2022 | YcTHbI
Ou3nyeckue 1 XUMHUIECKHEe o1poc;
CBOMCTBA BEILIECTB.

ArperaTHble COCTOSIHUS
BEIIECTB.

3. | 3uakoMmcTBO ¢ 1aboparopHbM | 1 0 1 07.09.2022 | [IpakTrueckas
obopynoBanueM. [IpaBuna pabora;
6e30macHOCTH Ipu paboTe B
XMMHUYECKOH J1abopaTopuu

4. YucTele BEIIeCTBa U CMECH. 1 0 0 09.09.2022 | YcTHEBIHI
[Ipupoansie cMecu: BO3IyX, oTIpOoc;
IPUPOJIHBIN ra3, HePTh,

HIPUPOJIHBIE BOJbI, TOPHBIE
MOPOJIbI U MUHEPAIBI.
[ToHsITHE O TOMOTEHHBIX U
TeTePOTreHHBIX CMECSIX.
CrniocoOslI pa3fieneHus: CMecei.
OuncTka BelecTB.

5. | IIpaktuueckas paboTa . 1 0 1 12.09.2022 | [TpakTrueckas
OuncTka 3arps3HEHHOMN pabora;
IIOBAPEHHOM COJIN.

6. | ATOMBI 1 MOJIEKYJIBL. 1 0 0 15.09.2022 | YcrHblit
XUMUYECKUE DTIEMEHTHI. 0Ipoc;




ATOMBI U MOJIEKYJIBI.
XUMHYECKHE DIIEMEHTHI.
CUMBOJIBI XUMHYECKUX
3nemMeHTOB. [IpocTeie n
CIIOJKHEIC BEIIeCTBA. MeTalbl
U HeMeTaubl. BemmecTBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOECHUS.

17.09.2022

YcTHBIN

OT1Ipoc;

Xumugeckast hopMmyia.
BanenTHocts aToOMOB
XUMUYECKUX HJIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa
BelectB. OnpeneneHue
BAJICHTHOCTH 3JIEMEHTOB I10
(bopmynaM OMHAPHBIX
COEIMHEHUI U COCTABIICHUE
(dbopmyn OMHAPHBIX
COEMHEHHI 10 BaJIEHTHOCTH

OJICMCHTOB.

19.09.2022

YcTHBIN

OI1poc;

Xumudeckas: popmya.
BaneHnTHOCTH aTOMOB
XMMHUYECKHUX 3JIEMEHTOB.
3aKOH NOCTOSHCTBA COCTaBa
BeecTB. OnpeneneHue
BAJICHTHOCTH 3JIEMEHTOB TI0
(dopmynam OMHAPHBIX
COEZIMHEHUI U COCTaBJIEHUE
(bopmyn OMHApHBIX
COEZIMHEHUI! 110 BaJICHTHOCTU
3JIEMEHTOB.

22.09.2022

Y cTHRIN
OTIpOC;

10.

Xumuaeckas hopmya.
BanenTHOCTE aTOMOB
XAMUYECKHX DJIEMEHTOB.
3aK0OH IOCTOSHCTBA COCTaBa
BeniecTB. OnpeneneHne
BaJICHTHOCTH DJIEMEHTOB I10
hopmynaMm OMHAPHBIX
COCIMHEHUN U COCTaBJICHUE
dhopmys OMHAPHBIX
COEIMHEHMH 10 BaJIEHTHOCTHU
DJIEMEHTOB.

24.09.2022

JIMKTaHT;




11.

OTHOCHUTENILHAS aTOMHAas
Macca. OTHOocUTEeIbHAs
MOJICKYJISIpHAsI Macca.
MaccoBas 1oi1st XUMHYECKOTO
dJIEMEHTA B COCIMHEHMM.
Haxoxnenue npocreiiien
(hopmyJTBI BEIecTBa MO

MAaCCOBBIM OOJISAM 3JICMEHTOB.

26.09.2022

YcTHBIN

oTIpoc;

12.

OTHOCHUTENILHAsT aTOMHAas
macca. OTHocuTeIbHas
MOJIEKYJISIpHAs Macca.
MaccoBas 1019 XUMHYISCKOTO
3JIEMEHTA B COCAUHEHUU.
Haxoxnenue npocreiiien
(hopMyIIBI BElIeCTBA IO

MAaCCOBBIM JOJIAM 3JICMCHTOB.

29.09.2022

YcTHBIN

oI1poc;

13.

KomanuectBo Bemectsa. Moib.

MomnsipHast macca.
B3aumocBs3b KoHMuecTBa,
MAaccChl U YHCTa CTPYKTYPHBIX
€IMHMUII BEIECTBA.

01.10.2022

Y cTHRIN
OTIpOC;

14.

KommuectBo Bemectsa. Moiib.

MounsipHas macca.
BzanMocBs3p KoIu4uecTBa,
MAaCChl ¥ UHCJIA CTPYKTYPHBIX

CAWHUIL BEIICCTBA.

03.10.2022

YcTHbIN

OT1Ipoc;

15.

ModnsipHas Macca cMecu
BeliecTB. MosbHas 10715
XMUMHUYECKOT0 3JIEMEHTa B
coeauHenun. Haxoxaenue
npocTeiiiei GopMyIibl
BEIIECTBA TOMOJILHBIM JI0JISIM
3JIEMEHTOB.

06.10.2022

Y cTHBIN
0Ipoc;

16.

MognsipHast Mmacca cMecu
BemecTB. MobHas 10
XAMUYECKOI0 3JIEMEHTA B
coenuHenun. Haxoxxnenue
npocreiiei GopmyIibr
BEIIEeCTBA IOMOJLHBIM JOJISIM
DJIEMEHTOB.

08.10.2022

ITnceMeHHEbIi
KOHTPOJIb;




17. | ®uznveckre u XUMUIECKHE 10.10.2022 | YcrHbii
ABJEHUA. XUMUYECKas OIIpOC;
peakuus 1 €€ IpU3HaKH.

VYcnoBus npoTeKaHus
XUMHYECKUX PEaKIUui

18. |IIpaktuueckas paboTa. 13.10.2022 | [IpakTrueckas
[Ipu3Haku XUMUYECKUX pabora;
pEaKUHnd.

19. | 3akoH coxpaHEeHHUs MacChl 15.10.2022 | YcTHBI
BEIIECTB. ATOMHO- 0mpoc;
MOJIEKyJIsIpHast Teopus. JKu3Hb
U neaTenbHoCcTs M. B.

JlomoHOCOBa. XuMHYECKHE
YpaBHEHUS.

20. | Tumbl XMMHUYECKUX pEaKIUit 17.10.2022 | YcrHbiit
(coenuHeHus, pa3ioXeHus, OIpoc;
3aMeleHus, OOMeHa)

21. | Tunbl XMMHUYECKUX peaKInil 20.10.2022 | ITuceMeHHBIH
(coenuHeHust, pa3noKeHHUs, KOHTpOJIb;
3aMeIIeHus, OOMeHa)

22. | Pacuérel Mo XuMHUYECKUM 22.10.2022 | YcTHbIi
YPaBHEHUSM. OTIpocC;

23. | Pacuérpl Mo XMuMHUYECKUM 24.10.2022 | YcTHbIH
YPaBHEHUSIM. OIpoc;

24. | Pacuérthl M0 XUMHUYECKUM 27.10.2022 | YcTHbIH
YPaBHEHUSM. OTIpoOC;

25. | KonrtponbHas paboTa 1o reme 29.10.2022 | KonTpoabHas
"IlepBoHavanbHbIE pabora;
XUMUYECKUE MOHATUA"

26. |IIpencraBneHus o 31.10.2022 | YcTHEBI
razax. Bo3myx — cmech rasos. OTIpoC;

Cocras Bo3ayxa. [lonsTue o
razax. 3akoH ABorajapo.
Momnsipablii 00bEM Ta30B.
OTHOCHUTENBHAS IIJIOTHOCTh
ra3oB




27.

IIpencraBnenus o

razax. Bo3myx — cMmech rasos.
CocraB Bo3ayxa. [lonstue o
razax. 3aKkoH ABOTaJpo.
Mounsipablit 00BEM razos.
OTHOCHUTENBHAS TUIOTHOCTH

ra3oB

03.11.2022

YcTHBIN

oTpoc;

28.

Omnpenenenre OTHOCUTENLHOM
MOJIEKYJISIPHOM MacChl
ra3000pa3HOro BeuiecTna mno
HU3BECTHOM OTHOCHUTEIBLHOM
wioTHoCTH. OOBEMHBIE
OTHOIICHHUS T'a30B MPH

XUMHYCCKUX PCAKIHUAX.

12.11.2022

VY cTHBIN
Ompoc;

29.

OnpeneneHre OTHOCUTENbHOMN
MOJIEKYJIIPHOM MacChI
ra3000pa3HoOro BEIIeCTBa O
W3BECTHOM OTHOCHUTEIILHOM
MI0THOCTH. OOBEMHEBIE
OTHOIIIEHUS Ta30B MPU
XUMUYECKHUX PEAKITHSX.

14.11.2022

ITuceMeHHEbIN
KOHTPOJIb;

30.

Kucnopon — snemeHT u
IIPOCTOE BEUIECTBO.
Haxoxnenue kuciopoaa B
npupoae, Gpuznyeckue u
XUMHYECKHUE CBOMCTBA
(peaxiuu TopeHus u

OKHCIICHUS).

17.11.2022

YcTHBIN

OTIpoc;

31.

[Ipoueccel okucnenus B
XKUBOM npupoze. OKCHUIIBI.
[IpuMeHeHHe Kucnopoa.
Crioco0bI mosryueHust
KHCJIOPOJa B 1ab0OpaTopuu U
MIPOMBIINIJIICHHOCTH. ITonsarue o

KaTaJn3aTope

19.11.2022

VY cTHBIN
0mpoc;

32.

IIpoueccol okucneHus B
KUBOU mpupoje. OKCUIbI.
[Ipumenenue kucmopoa.
CriocoObI ToTydeHUS
KHCIIOpOJia B 1abopaTopuu 1
POMBIIUICHHOCTHU. [ToHsTHE O
KaTajau3aTope

21.11.2022

Y cTHERIN
OTIpoC;




33.

Kpyrosopot kucinopoaa B
npupoae. O30H —
AJJIOTPOIHAs MOAUDUKAIIS
kucioposia. O30HOBBIH CIIOH,
€Iro 3HAa4YCHUEC JIA )KUBBIX
opranu3mos. Pa3pymenne
030HOBOTO CJIOSI.

24.11.2022

YcTHBIN

oT1poc;

34.

[IpakTuyeckas padora.
[Monyuenue u codbupanue
KHUCJIOPOAa, U3yYCHHE €T

CBOWCTB

26.11.2022

IIpaxTueckas
pabora;

35.

TennoBoii 3 dext
XUMHYECKON PEaKInu,
TEPMOXUMHUYECKHUE YPaBHEHUS,
9K30- ¥ SHJ0TEPMHUYECKHE
peakuuu. Torauso.
Hcnonb3oBanue yris u
MeTaHa B KaueCTBE TOILIMBA.
3arpsi3HeHUE BO3AyXa.
[TonsiTHE O MAPHUKOBOM

addexre.

28.11.2022

Y cTHERIN
OTIpoC;

36.

TemoBoit a3 ekt
XUMHYECKON PEaKIH,
TEPMOXUMHUYECKHUE YPABHEHUS,
9K30- ¥ HJO0TEPMHUUECKHE
peakuuu. Tormumso.
Hcnonws3oBanue yris u
MeTaHa B KaueCTBE TOILINBA.
3arpsi3HeHue Bo3ayXa.

[TonsiTHE 0 MAPHUKOBOM

s dexre.

01.12.2022

IIuceMeHHBIH

KOHTPOJIb;




37.

Brrunciaenus : — o0béMa,
KOJIMYECTBA BEIIECTBA ras3a I1o
W3BECTHOMY €T0 KOJIMYECTBY
BEILECTBA, 00bEMY;—
OTHOCUTEIBbHOM MIOTHOCTHU
ra30B;— OTHOCHTEIBHOM
MOJIEKYJISIPHOM Macchl rasa 1o
H3BECTHOM OTHOCUTEILHOM
IJIOTHOCTH;— 00BEMOB T'a30B
110 YPaBHEHUIO XUMHYECKOM
peaKIu;— 10 YPaBHCHUSIM
XUMHYECKON PEaKIUU:
KOJIMYECTBA BEIIIECTBA,
00BEMa, MaccCkrl 10
WU3BECTHOMY KOJINYECTBY
BEIIECTBA, 00BEMY, Macce
peareHTOB WJIU MTPOTYKTOB
peakiu

03.12.2022

YcTHBIN

oT1poc;

38.

Brrunciienus : — o0béMma,
KOJINYeCTBa BEIIECTBA Ta3a o
U3BECTHOMY €r0 KOJIUYECTBY
BelIeCTBa, 00BEMY;—
OTHOCUTEIBHOM MIOTHOCTHU
ra30B;— OTHOCHTEIBHOM
MOJIEKYJISIPHOM Macchl rasa 1o
H3BECTHOM OTHOCUTEIHLHOM
IUIOTHOCTH;— O0OBEMOB ra30B
110 YPAaBHEHUIO XUMHYECKON
peaKIu;— 10 YPaBHCHUSIM
XUMHYECKON PEAKIUU:
KOJIMYECTBA BEIIIECTBA,
00BEMa, MaccCEl 10
W3BECTHOMY KOJINYECTBY
BeIeCTBa, 00bEMY, Macce
pEareHTOB WM POTYKTOB
peakuuu

05.12.2022

[IucbMeHHBIH

KOHTpOJIb;




39.

Brrunciaenus : — o0béMa,
KOJIMYECTBA BEIIECTBA ras3a I1o
W3BECTHOMY €T0 KOJIMYECTBY
BEILECTBA, 00bEMY;—
OTHOCUTEIBbHOM MIOTHOCTHU
ra30B;— OTHOCHTEIBHOM
MOJIEKYJISIPHOM Macchl rasa 1o
H3BECTHOM OTHOCUTEILHOM
IJIOTHOCTH;— 00BEMOB T'a30B
110 YPaBHEHUIO XUMHYECKOM
peaKIu;— 10 YPaBHCHUSIM
XUMHYECKON PEaKIUU:
KOJIMYECTBA BEIIIECTBA,
00BEMa, MaccCkrl 10
WU3BECTHOMY KOJINYECTBY
BEIIECTBA, 00BEMY, Macce
peareHTOB WJIU MTPOTYKTOB
peakiu

08.12.2022

YcTHBIN

oT1poc;

40.

Bopopong — sneMeHT u
IIPOCTOE BEUIECTBO.
Haxoxnenne Bogopoaa B
npupoae, GU3nIecKue u
XUMHYECKHE CBOMCTBA,
IPUMEHEHUE, CIIOCOOBI

MOJTy4YECHUS

10.12.2022

YcTHBIN

OT1poc;

41.

Bonmopon — snemeHT u
IPOCTOE BEILIECTBO.
Haxoxnenue Bogopona B
npupoze, GuzndecKue u
XMMHUYECKHE CBOMCTBA,
MPUMEHEHHE, CTIOCOObI
MOy 4CHHS

12.12.2022

Y cTHBIN
OTpoc;

42.

Boma. ®usnueckue cBoiicTBa
Boanl. Boma kak
pacTBOpUTENb. PacTBOpEI.
Hacrimenarsie u
HEHACHIIIICHHBIE PACTBOPHI.
PacTBOopuMOCTh BEIIECTB B
Bojie. DakTOphI, BIHIONINE HA
pPacTBOPUMOCTH TBEPIBIX U
ra3000pa3HBIX BEIIECTB.

15.12.2022

VY cTHBIN

Orpoc;




43.

CrniocoObl BBIpayKEeHUS
KOHIIEHTPALlUU PAaCTBOPOB:
MaccoBasi J10J1s
pacTBOPEHHOTO BEWIECTBA,
MOJIIpHAsi KOHLIEHTpALHsl.
Ponw pactBOpoB B mpupose u B

KHU3HHU YCJIOBCKA.

17.12.2022

YcTHbIN

OTIpoc;

44,

CrniocoObl BbIpaxeHus
KOHILICHTPALlUA PaCTBOPOB:
MaccoBast 101
pPacTBOPEHHOIO BELIECTBA,
MOJIIpHasi KOHLIEHTpAaLHsl.
Ponb pacTBOpOB B IpUpoaE U B

JKH3HHU YCJIOBCKA.

19.12.2022

VY cTHBIN
Ompoc;

45.

CriocoObI BeIpaKCHUS
KOHIICHTPAIIUH PACTBOPOB:
MaccoBasi J10Jist
pPacTBOPEHHOTO BEIIECTRA,
MOJISIpHAs! KOHIICHTPAITHSL.
Poib pacTBOpOB B ipupo/Iie U B

KHN3HH 4YCJIOBCKA.

22.12.2022

I[TnceMeHHEbINI
KOHTPOJIb;

46.

[IpakTuyeckast padora.
[IpuroroBnenue pacTBOPOB C
onpeAcIEHHON MacCOBOM
JI0JIEN paCTBOPEHHOTO
BEIIECTBA.

24.12.2022

[IpakTnueckas
pabora;

47.

[IpakTuueckas padora. .
[IpuroroBnenue pacTBOPOB C
OIpEeNENEHHON MOJIIPHOMN
KOHLEHTpaLuen
pacTBOPEHHOTO BEIIECTBA.

26.12.2022

IIpaxTrueckas
pabora;

48.

Oxkcuapl. Knaccuduxarus
OKCHJIOB: coJieo0pa3ytoliue
(OCHOBHBIE, KHCIIOTHBIE,
amdoTepHbIC) U
Hecosieo0pa3yromue.
MexnyHapoaHas
HOMEHKJIaTypa OKCUIOB.
TpuBHaibHBIE HA3BAHUS
OKCHJIOB

29.12.2022

VY cTHBIN

OTIpoc;




49.

Oxcunel. Knnaccudukanus
OKCHJIOB: cOJIe00pa3ytoliue
(oCHOBHBIE, KHUCIIOTHBIE,
am(oTepHbIE) U
Hecosieo0pa3yromue.
MexnyHapoaHas
HOMEHKJIaTypa OKCHJIOB.
TpuBHabHBIE HA3BAHUS

OKCHIIOB

0.5

12.01.2023

JuKTaHT;

50.

[TonsTue o ruapokcugax —
OCHOBAHHSIX U
KHUCJIOPOJICOAEPKALIUX
kuciorax. Kuciorsl.
Knaccudukanus Kucnor.
MexnyHapoaHas
HOMEHKJIaTypa u
TpUBUAJIbHBIC HA3BAHUS

KHUCJIOT

14.01.2023

YcTHBIN

OI1poc;

51.

[TonsiTue o ruapokcuaax —
OCHOBaHHIX U
KHUCJIOPOACOACPIKAIIMNX
kuciorax. KucioTsl.
Knaccudukanms Kucior.
MexnyHapoaHas
HOMEHKJIATypa U
TpUBUAJIbHBIE HA3BAHUS
KHUCJIOT

0.5

16.01.2023

Y cTHRIN
OTIpoC;

52.

OcHoBanust. Knaccudukanus
OCHOBAaHUU: MIEIOYH U
HEpPACTBOPUMBIE OCHOBAHH.
MexnyHapoaHas
HOMEHKJIaTypa OCHOBaHHII.
TpuBHabHBIE HA3BAHUS

OCHOBaHHUI.

19.01.2023

VY cTHBIN

OTIpoc;

53.

OcHoBanus. Knaccudukanus
OCHOBaHMM: WEIOUU U
HEpPACTBOPUMBIE OCHOBAHHSI.
MexnyHapoaHas
HOMEHKJIaTypa OCHOBaHHIA.
TpuBHabHBIE HA3BAHUS

OCHOBaHUMH.

21.01.2023

YcTHBIN

OI1poc;




54.

DU3NYECKUE U XapaKTEPHbIE
XUMHYECKHE CBOMCTBA
OKCHJIOB (B3aMMO/ICHCTBHE C
BOJIOH, C KUCIOTaMH 1
OCHOBAaHUSIMU, C IPYTUMH
okcunamu). [lomydenne
OKCHJIOB.

23.01.2023

YcTHBIN

oT1poc;

55.

®u3nuecKre U XapakTepHbIe
XUMHYECKHUE CBOMCTBA
OKCHUJIOB (B3aMMOJICHCTBHE C
BOJIOH, C KUCIOTaMH U
OCHOBaHUSIMU, C APYTUMHU
okcuaamu). [lonyuenue
OKCH/IOB.

26.01.2023

VY cTHBIN
Onpoc;

56.

dusnyeckre 1 XUMUYECKHE
CBOICTBA KUCJIOT
(B3amMoIeliCTBHE C
MeTajlaMM, C OKCHIAMH
METAJI0B, OCHOBAHUSIMH U
coJisiMH ). Psim akTUBHOCTH
MmetauioB H. H. bekerosa.
[Tonyuenue kucnot. Kuciaorsr
B IIPUPO/IE, IPUMECHEHUE

Ba)KHEHUIIINX KHUCIIOT.

28.01.2023

Y cTHERIN
OTIpocC;

57.

dusznueckrue 1 XUMHIECKUE
CBOICTBA KUCJIOT
(B3auMopelicTBHE C
MeTaJIaMH, C OKCHIaMH
METaJIJIOB, OCHOBAaHUSAMH H
coyisiMu). Psit akTUBHOCTH
metauioB H. H. bekerosa.
[Tomydyenue kucnot. Kucnotsl
B MpUpPOJIe, TPUMEHEHNE
BAKHEUILINX KUACIIOT.

30.01.2023

JMKTaHT;

58.

II{émoun, X CBOMCTRBA
(B3aumoiericTBHE C
KHCIIOTHBIMU OKCHJIAMH,
KHUCJIOTAaMU U COJISIMH) U
CHOCOOBI TIOTYYEHHUSI.
HepacTBopumbie ocHOBaHuH,
UX CBOICTBA (B3aUMOJIEHCTBHE
C KUCJIOTaMH) U CIIOCOOBI

IOJIyYECHHUSI.

02.02.2023

YcTHBIN

OI1poc;




59.

IIémoun, X cBOMCTBA
(B3ammo1elicTBHE C
KHCJIOTHBIMHU OKCHJIaMH,
KHCIIOTAMHU U COJISIMU) U
CHOCOOBI MOJTYUYEHHUS.
HepacTBopuMbie oCHOBaHMS,
UX CBOMCTBA (B3aUMOJIEHCTBHE
C KUCIIOTaMH) B CTIOCOOBI

MOy YEHUSI.

04.02.2023

YcTHBIN

oTpoc;

60.

Amoporeprocts. [lonstue 06
aM(pOTEepHBIX THAPOKCHIaX(HA
puMepe TUIPOKCUIOB IIUHKA
Y aJTIOMUHHUS): XUMUYECKHE
CBOMCTBA (B3aUMO/ICHCTBUE C
KHUCJIOTaMU U IIeJI0YaMu) U

HOJIyYECHHE.

06.02.2023

YcTHBIN

OIpoc;

61.

AmdotepHocTs. [Tonstue 06
aM(doTepHBIX THAPOKCHIAX(HA
npuMepe TUAPOKCUIOB IIMHKA
U QIFOMHUHHUS): XUMHUECKHE
CBOMCTBA (B3aUMOJICHCTBHUE C
KHUCJIOTaMU U IIeJI0YaMu) U
MOJTyueHHE.

09.02.2023

Y cTHRIN
OTIpOC;

62.

Conu (cpennue, KUCIbIe,
OCHOBHBIE, IBOMHBIE).
MexnyHapoaHas
HOMEHKJIaTypa COJICH.
TpuBuanbHble HA3BAHUS
cosieid. Pu3nuecKue u
XapaKTEePHBIC XUMUYECKHE
CBOICTBa Ha MPUMEPE
cpennux couseil. [lonmyuenue
COJIEH.

11.02.2023

YcTHBIN

OTIpoc;

63.

Conu (cpennue, Kucisle,
OCHOBHBIE, JBOIHBIE).
MexnyHnapoanas
HOMEHKJIaTypa COJIEH.
TpuBuanbHble HA3BAHUS
cosieid. PuznuecKue u
XapaKTepHbIE XUMUUYECKHE
CBOMCTBA Ha IIpUMepe
cpenHux cose. [lomyuenue
CoJIeH.

0.5

13.02.2023

YcrHBIN

OI1poc;




64. |['eneTnueckas CBsSI3b MEKIY 16.02.2023 | YcrHBIT
KJIaCCaMH BEIIECTB. o1poc;

65. |I'eneTnueckasi CBSI3b MEXKIY 18.02.2023 | YcTHbI
KJIaCCaMH BEIIECTB. 0Ipoc;

66. |I'eHeTnyeckas CBSI3b MEXKIY 20.02.2023 | KonTponbHas
KJIaCCaMH BEIIECTB pabora;

67. |Ilpaktuueckas pabora. 25.02.2023 | IIpakTuueckas
Pemenue pabora;
SKCIEPUMEHTAJIbHBIX 3a/a4 110
TeMe «OCHOBHBIE KJIacChl
HEOPraHUYECKUX
COEIUHEHUIN.

68. | [IpakTnueckas paboTa. 27.02.2023 | ITpakTrueckas
Pemenue pabora;
JKCIIEPUMEHTAJIbHBIX 337a4 10
TeMe «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COCTUHEHUI.

69. | BeruucieHusno ypaBHeHUSIM 02.03.2023 | YcrHbIit
XUMUYECKON PEAKLIUHU: 0IIpoC;

KOJIMYECTBA BEIICCTBA,
00BEMa, Macchl 110
N3BCCTHOMY KOJIMYCCTBY
BeIlleCTBa, 00bEMY, Macce
peareHToB Uix IPOAYKTOB
peaxkuu;— Macchl MPOAYKTa
pEaKUUK MO U3BECTHON Macce
OHOI'O U3 UCXOJHBIX
BCIICCTB, B3ATOI'O B BUJIC
pacTBopa, coAepKalero
OIPENIEIIEHHYIO MAaCCOBYIO
JIOJIFO paCTBOPEHHOTO
BeIlleCTBA




70.

Brruucnenusino ypaBHeHUSIM
XUMHYECKON PEAKIUU:
KOJIMYECTBA BEIIECTBA,
00BEMa, Macchl 110
W3BECTHOMY KOJINYECTBY
BeIIeCTBa, 00bEMY, Macce
peareHTOB HJIU MTPOTYKTOB
peaKIi;— MacChl IPOIYKTa
pEaKIHK Mo U3BECTHON Macce
OJIHOT'O U3 UCXOJHBIX
BEILIECTB, B3ATOTO B BUJIE
pacTBopa, COAEPKaILEro
OIPENIEIIEHHYIO MAaCCOBYIO
JIOJIFO paCTBOPEHHOTO
BellleCTBa

04.03.2023

YcTHBIN

oTpoc;

71.

KonTponbHast padota no teme
"BakHelmue npeicTaBuTeNnu
HEOpraHMYECKUX BeIlecTB"

06.03.2023

KoHntposbHas
pabora;

72.

Ctpoenne atomoB. CocTaB
aTOMHBIX siaep. M3oTomsl.
PannoakTuBHOCTSB.
DNEKTPOHBL. DIIEKTPOHHAA
opOUTaNb. DHEPreTHIECKHE
YPOBHH U MOJYPOBHU aTOMa;
s-, p-, d-opOuTanu.
DneKTpOHHBIE KOH(UTYpAIHH
U 3JIEKTPOHHO-TpaduvecKue
(hopMyIbI aTOMOB.
DU3NYECKUN CMBICIT
MIOPSAIKOBOTO HOMEpa, HOMeEpa
MEPUO/IA U TPYIIIIBI JIEMEHTA.
CrtpoeHne 37IeKTPOHHBIX
000J104eK aTOMOB TepBbIX 20
XUMUYECKHUX AJIEMEHTOB
IIepuonuueckoii cucremst /1.
N. Menneneesa:
pacnpeneseHre AIEKTPOHOB
10 YHEPTreTUYECKUM YPOBHSIM,

MOJTypOBHSM U OpOUTAIISIM.

09.03.2023

Y cTHRIN
OTIpoC;




73.

Crpoenue atomoB. CoctaB
aTOMHBIX saep. 3010l
PagnoakTMBHOCTB.
ONeKTPOHBL. DIEKTPOHHAs
opOuTaNb. DHEPreTHUECKHe
YPOBHH H MOyPOBHU aTOMa;
s-, p-, d-opOuTanm.
DneKTpOHHBIE KOH(UTYpaIII
Y DJIEKTPOHHO-TpaduIecKue
(hopMmyJIbI aTOMOB.
Pu3HYECKU CMBICI
MOPSAIKOBOTO HOMEpa, HoMepa
Meproja U rpymibl AJIEMEHTa.
CTpoeHue IEKTPOHHBIX
0005109eK aTOMOB TIepBhIX 20
XUMHYECKHX 3JIEMEHTOB
[Tepronuueckoit cucremsr /1.
. Mennemneena:
pacnpe/eneHre AIeKTPOHOB
10 SHEPTEeTUUYECKUM YPOBHSM,
MOJlypOBHSIM U OpOUTATISIM.

11.03.2023

YcTHBIN

oTpoc;

74.

Crpoenue atomoB. CoctaB
aTOMHBIX saep. 30Tomsl.
PagnoakTMBHOCTB.
OneKTPOHBL. DIEKTPOHHAsS
opOHTaNb. DHEPreTHUECKHe
YPOBHU U NOAYPOBHU aTOMa;
s-, p-, d-opOuTanu.
DneKTpOHHBIE KOH(UTYpaIUU
Y DJIEKTPOHHO-TpauIecKue
(hopMyIIbI aTOMOB.
DU3NYECKUI CMBICTT
MOPSAZIKOBOTO HOMEpa, HoMepa
nepuoja U rpymnibl AJIEMEHTa.
CtpoeHue IEKTPOHHBIX
0005109eK aTOMOB TIepBhIX 20
XUMHYECKHX 3JIEMEHTOB
[Tepronuueckoit cucremsr /1.
. Menneneena:
pacnpe/esneHre AIeKTPOHOB
10 SHEPTreTUUYECKUM YPOBHSM,
MOJlypOBHSIM U OpOUTAIISIM.

13.03.2023

YcTHbIN

OTIpoc;




75.

Crpoenue atomoB. CoctaB
aTOMHBIX saep. 3010l
PagnoakTMBHOCTB.
ONeKTPOHBL. DIEKTPOHHAs
opOuTaNb. DHEPreTHUECKHe
YPOBHH H MOyPOBHU aTOMa;
s-, p-, d-opOuTanm.
DneKTpOHHBIE KOH(UTYpaIII
Y DJIEKTPOHHO-TpaduIecKue
(hopMmyJIbI aTOMOB.
Pu3HYECKU CMBICI
MOPSAIKOBOTO HOMEpa, HoMepa
Meproja U rpymibl AJIEMEHTa.
CTpoeHue IEKTPOHHBIX
0005109eK aTOMOB TIepBhIX 20
XUMHYECKHX 3JIEMEHTOB
[Tepronuueckoit cucremsr /1.
. Mennemneena:
pacnpe/eneHre AIeKTPOHOB
10 SHEPTEeTUUYECKUM YPOBHSM,
MOJlypOBHSIM U OpOUTATISIM.

16.03.2023

YcTHBIN

oTpoc;

76.

[IepBble nONBITKN
KJIacCU(UKAITIN XUMHYECKIX
anemeHTOoB. [lonsaTue o
rpyrmnax (ceMencTBax)
CXOJHBIX 3JIEMEHTOB:
LIEJIOYHBIX U
LIEJIOYHO3EMETbHBIX
MeTajjiax, rajJloreHax,
MHEPTHBIX (0J1arOPOIHBIX)
razax. DJI€eMeHTbl, KOTOpbIE
o0pa3ytoT aMm(oTepHbIe

OKCHJIbI U TUIPOKCH/IBI.

18.03.2023

YcTHBIN

OTIpoc;

77.

IIeproarueckuii 3aKoH.
Ortxkpsitue llepuoanueckoro
3akoHa. [lepuonuyeckas
CHUCTEMA XMMHUYECKHUX
anemenToB . 1. Menneneena.
Kopotkonepuoanas u
JUTMHHOTIEPUOIHAS (POPMBI
tabmub! «[lepuonnueckas
CUCTEMA XMMHUYECKHUX
anemenTtoB /1. 1.
Menneneesay. [lepuoasl u
rpynnsl (A- u b-rpynmnsr).

20.03.2023

VY cTHBIN
Ompoc;




78. | [lepnoanueckuii 3aK0H. 23.03.2023 | YerHsblit
OtxkpsiTue Ilepuoanueckoro OIpoc;
3akoHa. [lepuonnueckas
CHUCTEMa XUMUYECKUX
anemenToB 1. . Meneneena.

Kopotkonepuoanas n
JUTMHHOTIEpUOiHas: (hOPMBI
tabnuuel «Ilepuoanueckas
CHUCTEMa XUMUYECKUX
anemenToB . 1.
MenaeneeBay. [lepuoas u
rpymisl (A- u B-rpymmsn).

79. | 3nauenue Ileproguyeckoro 25.03.2023 | YcrHbiit
3akoHa u lleprnoguyeckon OIIpoC;
CUCTEMBI XUMHUYECKUX
3JIEMEHTOB JIJIsl Pa3BUTHS
HAyKU ¥ MPAKTUKH.

.. MenneneeB — y4€HbIN U
TPaKIaHUH.

80. | Pemenue 3a1a4 Ha pacyeT Mo 03.04.2023 | YcTHEBIHI
YPaBHEHHUIO PEaKIUu. oTIpoc;

81. | Pemenue 3amay Ha pacuer 1o 06.04.2023 | [ITucbMeHHBIH
YPaBHEHUIO PEaKIINU KOHTPOJIb;

82. | O00O0IIEHHE 3HAHNI 10 TEME 08.04.2023 | YcrHBIH
"Crpoenue atoma" 0Ipoc;

83. | KonTponbHas paboTa 1o Teme 10.04.2023 | KontposnbHas
CTpoeHue aroma" pabora;

84. | DneKkTpooTpULATETbHOCTh 13.04.2023 | YcrHblit
XUMHUYECKUX HIIEMEHTOB. o1poc;

XuMH4deckas CBiI3b. Buabl
XHUMHYECKOM CBS3U:
KOBAJIEHTHAsI MOJISIpHAS CBSI3b,
KOBAJICHTHAs HEIOJISpHAas
CBSI3b, HOHHAS CBS3b.
MexaHu3mbl 00pa30BaHUs

KOBAJIEHTHOU Y MOHHOU CBS3H.




85.

DNEeKTPOOTPULIATETLHOCTh
XAMUYECKHX DJIEMEHTOB.
XnMnyeckas CBSI3b. BUIEBI
XHUMHYSCKOM CBSI3U:
KOBAJICHTHAsI OJISIPHAS CBSI3b,
KOBAJICHTHAs HETIOJISIpHAs
CBsI3b, HOHHAS CBSI3b.

Mexanu3mbl 00pa3zoBaHUs

KOBAJIEHTHOU U MOHHOM CBS3H.

15.04.2023

YcTHBIN

oTpoc;

86.

DNEeKTPOOTPULIATEIEHOCTD
XUMHYECKHUX IJIEMEHTOB.
XuMH4eckas CBI3b. Buabl
XUMHYECKOM CBSI3U:
KOBAJIEHTHAsI MOJISIpHAS CBSI3b,
KOBAJICHTHAS HEMOJSpHas
CBSI3b, HOHHAS CBS3b.

MexaHu3mbl 00pa30BaHUs

KOBAJIEHTHOU YU MOHHOU CBS3H.

17.04.2023

[IuceMeHHBIH

KOHTpOJIb;

87.

DIEeKTPOOTPULIATETLHOCTh
XAMUYECKHX DJIEMEHTOB.
XuMHueckas CBA3b. BUabl
XAMHUYECKON CBSA3HU:
KOBAJICHTHAS TOJISIPHAs CBS3b,
KOBaJICHTHAsI HETIOJISIPHAS
CBsI3b, HIOHHAS CBS3b.

MexaHU3MBbI O6pa3OBaHI/I$I

KOBAJICHTHOW Y MOHHOU CBSI3H.

20.04.2023

Y cTHRIN
OTIpoC;

88.

DNEKTPOHHBIC U CTPYKTYPHBIC
(dhopmynsl BemecTB. KaTnoHsI

1 AaHUOHHEI.

22.04.2023

VY cTHBIN

OTIpocC;

9.

[IpakTuueckas padora.
BanentHocts. [locTtpoenue
MOJIEJIEH MOJIEKYJI BEIIECTB.

24.04.2023

IIpaxTrueckas
pabora;

90.

Kpucrammueckue u
aMmopgHbIe BemecTBa. THIbI
KPUCTAITTNYECKUX PEIIETOK:
WOHHAsI, aTOMHa,
MOJIEKYJISIpHAs U UX
XapaKTePUCTHUKH.

27.04.2023

Y cTHERIN
OTIpoC;




91.

Kpucranmnnueckue n
amop(HbIC BemecTBa. THITBI
KPUCTAJUIMYECKUX PELIETOK:
HMOHHAas1, aTOMHas,
MOJIEKYJISIPHASI U UX

XapaKTEPUCTUKH.

29.04.2023

YcTHBIN

oTpoc;

92.

KonTponbHas pabota mo Teme
"XumMuueckas CBI3b"

04.05.2023

KonTponbHas
pabora;

93.

CreneHb OKHCIICHUS.
Onpenenenue cTenenein
OKHCJICHUS aTOMOB B
OMHAPHBIX COCTUHCHUSIX.

06.05.2023

Y cTHEIN
OTIpoC;

94.

OKuCIUTENbHO-
BOCCTAaHOBUTEJIHHBIC PEAKITHH.
[Ipoueccsl okucneHus u
BOCCTaHOBJIEHUs. OKUCIUTENN
Y BOCCTAHOBUTEIIH.
CocraBneHnue ypaBHEHUI
MIPOCTBIX OKHCITUTEIILHO-
BOCCTAHOBUTEJIbHBIX PEAKIUI
Y pacCTaHOBKA B HUX
KOA(PPHUITUESHTOB METOJIOM
3JIEKTPOHHOTO OajaHca.

11.05.2023

YcTHBIN

OTIpoc;

95.

OKHCIUTENTBHO-
BOCCTAaHOBUTENBHBIE PEAKIIHU.
[Ipoueccsl okucnenus u
BOCCTaHOBJIECHHSI. OKHCITUTENN
Y BOCCTAHOBUTEIIH.
CocraBienue ypaBHeHUH
MIPOCTHIX OKUCIUTEIHHO-
BOCCTaHOBUTEIHHBIX pEaKIIUN
Y pacCTaHOBKA B HUX

K03 (HUIIMEHTOB METOIOM
AMEKTPOHHOTO OasiaHca.

13.05.2023

Y cTHBIN
oTIpOoc;




96. | OkucnuTeNnbHO- 1 0 15.05.2023 | [TucbmeHHbII
BOCCTAaHOBHUTEIIHHBIC PEAKITHH. KOHTPOJIb;
[Ipoueccsl okucneHus u
BoccTaHOBJEHUsA. OKUCIUTENN
Y BOCCTAHOBHUTEIIH.

CocraBnenue ypaBHeHUN
MIPOCTBIX OKUCIIUTETHHO-
BOCCTAaHOBHUTEIBHBIX pEaKIIni
Y PacCTaHOBKA B HUX
K02(pPUITMEHTOB METOA0M
3JIEKTPOHHOTO OajaHca.

97. | OkucnuTenbHo- 1 0 18.05.2023 | YcrHblit
BOCCTaHOBHUTEIIHHBIC PEAKITHH. ompoc;
[Ipoueccsl okucnenus u
BOCCTaHOBJEHUs. OKUCIUTENN
Y BOCCTAHOBHUTEIIH.

CocraBneHnue ypaBHEHUI
MIPOCTHIX OKUCIIUTEIHHO-
BOCCTAHOBUTEIIbHBIX PEAKIUI
Y pacCTaHOBKA B HUX

k03¢ puLIMeHTOB MeTOTOM
3JIEKTPOHHOTO OajaHca.

98. | Pe3eps 1 0 19.08.2022 | YcTHbIi

oTpoc;

99. | Peszepn 1 0 27.05.2023 | YcrHbIN

orpoc;

100. | Pe3eps 1 0 22.05.2023 | YcrHbli

0Ipoc;

101. | Pe3epr 1 0 25.05.2023 | YcrHbIid

orpoc;

102. | Pe3eps 1 0 29.05.2023 | YcrHbli

0mpoc;

OBIIEE KOJIMYECTBO YACOB 102 |9.5

I10 ITIPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O TIPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

Xumus. 8 kiace. /Epemun B.B., Ky3smenko H.E., JIpo3noB A.A. u npyrue; noxa penakuueii Jiynuna B.B.,
000 «IPODA»; AO «13natenscTBo [IpocBemenney;
BBenure cBoil BapuaHT:

METOAUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Xumus. 8-9 knaccel : padboyast nporpamma k tuHuu YMK B. B. Jlynuna : yue6HO-MeToM4eckoe mocodue /
B. B. Epemun, A. A. JIpo3nos, 3. FO. Kepumos. — M. : lpoda, 2017. — 139, [5] c.

Meroanueckoe nmocodue Kk yueoOnuky B. B. Epemuna,

H. E. Ky3bpmenko, A. A. Jlpo3nosa u ap. «Xumus. 8 Kiaaccy /
B. B. Epemun, A. A. JIpo3nos, 3. FO. Kepumos. — M.: [Ipoda,
2018. — 256 c. : um.

Xumus. 8 kiace. KoHTposibHBIE U TIpOBEepOUHBIC paboThl K yueOHuKY B.B Epemun u nip. « Xumus.8 kiacey:
ydyebHnoe nocodue , B.B. Epemun, A.A. JIpo3nos,.- M.: [Ipoda, 2016.

HOUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

«InternetUrok.ruy»
POIII
https://resh.edu.ru/



MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYAOBAHUE

37‘~IG6HI/IKI/Ij Ta6J'II/IIII)I,I[I/IJIaKTI/ILI€CKI/Ie MaTCpHraJIbl.

OBOPYJIOBAHME JIJISI TPOBEJIEHUS JIABOPATOPHBIX, TIPAKTUYECKHX PABOT U
JEMOHCTPALIUIA

Habops! xuMHueckoil mocyibl, HarpeBaTeabHble IPUOOPHI, MUKPOJIA00PATOPUH JIJIsl POBEACHUS

XUMHUYCCKOI'0 OKCIICPUMEHTA, H€O6X0]II/IMI)IG PCaKTHBBI, O60p}UIOBaHI/Ie JJIs1 B3BBEIIMBaHUA.
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