MYHUIIUIIAJIbHOE OBPA30BAHUE AITINIEPOHCKUI PANOH

MyHununanbHoe 0ropKeTHoe 0011[e00pa3oBaTe/ibHOe YUpeXKIeHre
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PABOYA{A TTPOI'PAMMA

Ilo XUMUH

YpoBenb o6pa3oBaHus (K/1acC) _OCHOBHOe 001iee obpa3oBaHue 8 — 9 kJacc

KomumuecTtBo uacoB 136
Yuurenn

ITonmonsyxunHa EneHa AsnekcaHapoBHa, yunTenb xumud MBOYCOIII Ne 20

Pabouasi mporpamma pa3paboTaHa B COOTBETCTBUU

c degepanbHBIM I'OCYIaPCTBEHHBIM 00pa30BaTe/IbHLIM CTaHZAPTOM OCHOBHOT'O
ob1riero obpa3oBaHus

c yuétom [IprMepHOI OCHOBHOM 00pa3oBaTeibHOM ITPOrpaMMbI, 0100peHHOM
peliieHreM deziepaJbHOr0 yuebHO-MeToANUeCcKoro 0obeIMHeHUs 110 001emMy
obpa3zoBanuto (rpoTokoJ ot 08 arpenst 2015 1. Ne 1/15)

c yuétoM YMK no xumuu fyig 8 — 9 knaccos aBTtopos ['.E. Pyasutuca, @.I°.
@esibaMaHa u3garenbcTBa [Ipocselenue, 2019.



B cucTeMe eCcTeCTBEHHOHAyyHOro 00pa30oBaHUS XUMHs KakK yueOHbIH
npeAMeT  3aHMMaeT Ba)KHOE MeCTO B TIO3HAHWM  3aKOHOB  TIPUPOBI,
dbopMUpOBaHMM Hay4YHOW KapTUHbI MHpa, CO3/laHUM OCHOBBI XHMHUYECKHX
3HaHWM, HEeoOXOJUMBIX /i1 TIOBCeIHEBHOM >KU3HH, HaABLIKOB 37I0POBOTO U
0e30MacHOro /i1 Ue/IoBeKa M OKPY Karollleli ero cpesibl 00pasa >KU3HH, a TaKKe B
BOCITUTAHUM KOJIOTUUECKOU KY/IbTYPBhI.

1. IInaHupyemMbie pe3y/IbTaThl 0CBOEHHUsI y4eOHOr0 IpeAMeTa.

M3yueHre XUMUM B OCHOBHOH I1IKOJIe HAMpaB/IeHO Ha JIOCTIKEHHEe
00y YaroIMMHUCS TMYHOCTHBIX, METAIPeAMEeTHBIX U ITPeJMeTHBIX Pe3y/IbTaToB
OCBOEHUS YuebHOTO TIpemeTa.

JINUHOCTHBIE pe3y/bTaThbl

JIMUHOCTHBIE pe3ybTaThl OCBOEHHS IMPOrPaMMbl OCHOBHOTO 00I1[ero
00Opa30BaHus JOCTUTAIOTCS B X0Zle 00yUeHUsI XUMHUH B eJUHCTBE YueOHOU U
BocnuTare/bHOM AesiTesibHOCTA MBOYCOII Ne 20 B COOTBETCTBUM C
TPaJUL[MOHHBIMUA POCCUHUCKUMU COLMOKYJIbTYPHBIMU U [y XOBHO-HPaBCTBEHHBIMU
1[eHHOCTSIMH, IPUHSATBIMU B 00111eCTBe MpaBWIaMyd ¥ HOPMaMH TT0BeIeHUs U
CTIOCOOCTBYIOT TIPOLiecCaM CaMOIT03HAaHWsI, CAMOPA3BUTHS U COI[MAIM3al[iN
00yuaroIXcsl.
JINYHOCTHBIE pe3y/ibTaThl OTPaXkatoT CPOPMHUPOBAHHOCTh, B TOM UHMC/Ie B UaCTH:

1. [TaTprOTHYECKOTO BOCITUTAHUS

1) 11eHHOCTHOTO OTHOIIIEHHS K 0TeUeCTBeHHOMY KY/IbTYPHOMY,
MCTOPUYECKOMY Y HAyYHOMY Hac/ie/ivto, TTIOHUMaHUsI 3HaueHUsl XUMHUYeCKOMH
HayKH B KU3HU COBPeMEHHOT0 00111eCcTBa, ClIOCOOHOCTH B/Ia/IeTh JOCTOBEPHOU
uH(OopMalLvel o repe/ioBbIX JOCTXKEHHUSIX U OTKPBITUSIX MUDOBOU U
OTeueCTBeHHON XUMUH, 3aMHTePeCOBAaHHOCTH B HayUHBIX 3HAHUSX 00 yCTPOWCTBE
Mupa 1 00I111eCcTBa;

2. I'pakjaHCKOro BOCIIUTaHUSA

2) rpejCTaB/IeHUs O COLMA/IBHBIX HOPMAaXx U MpaBUiaX MEXIUUYHOCTHBIX
OTHOIIIEHUH B KOJI/IEKTHBE, KOMMYHHUKATHBHON KOMIIETEHTHOCTH B 00I1[eCTBEHHO
T10JIe3HOM, yueOHO-MCC/IeJOBaTeTbCKOM, TBOPUECKOM U IPYTHUX BUAX
AesiTe/IbHOCTY; TOTOBHOCTU K pa3HOOOpa3HOM COBMECTHOM /leATeTbHOCTH TIPU
BBITIOJTHEHUU yUeOHbBIX, T03HaBaTeIbHBIX 3a/lay, BHIOJTHEHUH XUMAUYeCKUX
9KCTIePUMEHTOB, CO3/IJaHUM YUeOHBIX TIPOEKTOB, CTPEMJIeHHS K
B3aMMOITOHMMAaHHIO ¥ B3aMMOIIOMOIITH B MpoILiecce 3Toi yueOHOM esaTeTlbHOCTH;
TOTOBHOCTHU OLIEHUBATh CBOE MOBe/ieHre 1 MOCTYIKU CBOMX TOBApPUILIEN C
TO3ULIMM HPAaBCTBEHHBIX U MMPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIeCTBUM
TOCTYTKOB;

3. LleHHOCTH Hay4YHOTr O MO3HAHUS

3) MMPOBO33peHUECKHX MPe/ICTaB/IeHUH O BellleCTBe U XMMHUUECKOU
peakiuu, COOTBETCTBYIOLINX COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKU U
COCTAaBJISIFOIIUX OCHOBY /ISl TOHUMaHHWS CYLIIHOCTA HayYHOM KapTHUHbBI MUPA;
nipe/iCTaBeHni 06 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TIPHUPO/BI,



B3aMMOCBSI35X YesI0BeKa C MPUPOJHOM CPesioM, O POJIM XUMHUH B TTIO3HAHUU 3TUX
3aKOHOMEpHOCTew;

4) ro3HaBaTe/IbHbIX MOTHMBOB, HallpaB/eHHbIX Ha MOJy4YeHe HOBbIX 3HAHUM
M0 XUMUU, He0OXOJUMBIX /1J1s1 00BsICHEHUsI HaO/Tr01aeMbIX TIPOLIeCCOB U sIB/IEHUM;

5) mo3HaBaTe/IbHOW, UHPOPMALIMOHHOU U YNTaTEIbCKOUN KYIbTYPbl, B TOM
YlC/ie HaBbIKOB CAMOCTOSTeIbHOM paboThl C yueOHbIMU TeKCTaMH, CIIPaBOUHOM
JIUTepaTypou, JOCTYITHBIMU TEXHUUECKUMHU Cpe/ICTBaMH MH(OPMaLMOHHbIX
TeXHOJIOT UM,

6) uHTepeca K 00yueHHIO 1 TI03HAHUIO, JIF0O03HATEIbHOCTH, TOTOBHOCTH U
CrocoOHOCTHU K caM00bpa30BaHuI0, IPOEKTHOM U UCC/Ie0BaTe/IbCKOM
nesiTeTbHOCTU, K 0CO3HAHHOMY BbIOOPY HamlpaB/eHHOCTH U YPOBHS 00yUeHus B
Jla/IbHeUIIIeM;

4. ®opMHUPOBaHUS KY/IbTYPhI 3ZI0POBbSI

7) 0COo3HaHUS [IeHHOCTH JKHU3HU, OTBETCTBEHHOT'O OTHOIIIEHUS K CBOEMY
3[I0POBbIO, YCTAaHOBKH Ha 37I0POBLIN 00pa3 KU3HHU, OCO3HAHUS MMOC/IeAICTBUN U
HETPUATHS BPeIHbIX TTPUBBIUEK (YTIOTpeO/IeHNs anKoroJisi, HApPKOTHKOB,
KypeHwus1), He0OX0AUMOCTH COOMIOZIeHNs TIPaBH/I 0€30T1aCHOCTH TIpU 00palljeHur
C XMMUUYECKUMH BellleCTBaMU B OBITY U peasibHOM >KH3HHU;

5. TpyA0BOro BOCIIUTaHUS

8) uHTepeca K MpakTUYeCKOMY U3yueHHI0 npodeccrii U TpyJa pa3iuuHOro
pOJZia, YBa)KeHUE K TPYAY U pe3y/ibTaraM TPYZOBOU AesiTe/lbHOCTH, B TOM UMCJIe
Ha OCHOBe NMPUMeHeHUs MpeIMeTHLIX 3HaHUM 110 XMMHH, OCO3HAHHOTO BbIOOpa
WHAWBU/Iya/IbHOM TPaeKTOPHH MPO/I0/KeHHUsT 00pa30BaHUs C yUETOM
JTMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTU K XUMHH, 0011[eCTBEHHBIX HHTEPECOB U
noTpeGHOCTeM; yCIieltHoM nMpodecCcroHaIbHON e TeTbHOCTU U Pa3BUTUS
He0OX0IUMbIX YMEeHU; TOTOBHOCTD aJjalITUPOBAThCS B TIPO(deCcCOHaTbHOM

cpefe;

6. DKOJIOrMYeCcKoro BOCIIUTaHUS

9) 3K0J/IOTUYECKH 1]e/1ec000pa3HOro OTHOIIIEHHs K TPUPOZie KaK UCTOYHUKY
JKHU3HHU Ha 3eMJie, OCHOBe eé CyII[eCTBOBAaHUsI, TOHUMAaHUS 1IeHHOCTH 3/J0POBOTO U
6e3omacHoOro obpasa >KM3HH, OTBETCTBEHHOT'O OTHOIIIEHHUS K COOCTBEHHOMY
¢bu3UeCKOMY U TICUXUYeCKOMY 37I0POBbIO, 0CO3HAHUS [IEeHHOCTH COOJTIO/IeHUS
ripaBu/I 6€30I1acCHOI0 TTOBeIeHHs ITPU paboTe C BelljeCTBaMM, a TAaKXKe B
CUTYAI[USX, YTPOKAIOIIUX 3/[OPOBBIO U KU3HU JIFO/IEH;

10) ciocobHOCTH TTPUMEHSITh 3HAHMS, TT0/TydaeMble ITPH U3yUeHHUH XUMUH,
IUTSL PeIleHust 3a/jau, CBS3aHHbBIX C OKPYKaroITiel TIPUPOIHOM Cpefioi,
TIOBBIIIIEHHS] YPOBHS SKOJIOTUUECKOM KYJIbTYPhI, 0CO3HaHHS T7100a/IbHOTO
XapakTepa 3KO0JIOTHUYeCKHUX TTP0o0/ieM U MyTel UX pelleHus MoCPeICTBOM METOZIOB
XUMUU;

11) 5K0/I0THYECKOTO MBIIILJIEHUS, YMeHUsSI pYKOBO/ICTBOBaThHCSI UM B
NO3HaBaTe/IbHOM, KOMMYHUKAaTUBHOM U COLIMA/TbHOM TIPaKTUKe.

MeTtanpeaMeTHbIe pe3y/ibTaThl



B coctaBe MeTarnpeMeTHbIX Pe3y/IbTaTOB BbIJE/SIOT 3HAUMMBbIE /15
chopMUpOBaHKs MUPOBO33peHUsT 00ITleHayUHble TIOHATHS (3aKOH, Teopus,
TIPUHLIWII, TUTIOTe3a, (PaKT, CUCTeMa, MPOLIeCC, SKCIIePUMEHT U [Ip.), KOTOpbIe
WCITIO/Ib3YIOTCSI B €CTeCTBEHHO-HayUHbIX yUeOHbIX MpeaMeTax U IM03BOJIAIOT Ha
OCHOBe 3HaHWM U3 3TUX TNpeMeTOB (POPMUPOBAThH Mpe/iCTaB/IeHHe O 11eJI0CTHOU
HayuyHOW KapTHHe MUpa, U YHUBepcaibHble yueOHbIe fAelicTBUs (TT03HaBaTe/IbHEIe,
KOMMYHUKaTUBHbIE, PeTry/IsITUBHbIE), KOTOpbIe oOecrieunBaroT ()OpMUpPOBaHUe
TOTOBHOCTH K CaMOCTOSITe/TbHOMY TIJITAHUPOBAHUIO U OCYIIECTB/IEHHIO yueOHOM
nesiTeNIbHOCTH.

MertaripeiMeTHbIe pe3y/bTaTbl OCBOeHUsI 00pa3oBaTeIbHOM TIPOrpaMMbI T10
XUMHU OTpaXkaloT OBJIaJIeHre YHUBEPCaIbHbIMU MTO3HABaTe/TbHBIMU [JeCTBUSIMU,
B TOM UUCJI€E:

ba3oBbIMU JIOTUUECKUMMU JIeHCTBUSIMU

1) yMeHHeM HCII0Mb30BaTh TIPUEMBI JIOTUUECKOTO MBIIIJIEHHS TIPU OCBOEHUU
3HaHUM: paCKpbIBaTh CMBIC/T XUMHUUECKUX TIOHSITUM (BbIZIE/ISITh UX XapaKTepHbIe
TIPU3HAKH, YCTaHAB/IMBAThb B3aUMOCBS3b C IPYTUMHM IMOHATHUSIMH ), UCIIO/Tb30BaTh
TIOHATHS 711 0ObSICHEHUSI OT/Ie/TbHBIX (DaKTOB U SIBJIEHWH; BbIOMPATh OCHOBAHUS
Y KpUTepUH /151 K/lacCubHUKal[ii XUMUUeCKHX Bell[eCTB U XUMUUEeCKHUX peaKL|ui;
yCTaHaB/IMBATh ITPUUMHHO-C/IeICTBEHHBIE CBSI3H MEXAY 00beKTaMH U3yUeHMs;
CTPOUTH JIOTUUYECKHe pacCyKJeHus (MHAYKTUBHbIE, ieIYKTUBHbIE, T10 aHA/IOTHUN);
JleniaTh BbIBO/IbI M 3aK/THOUEHUS;

2) yMeHUeM NPUMEHSITh B TIPOLieCcCe T03HaHUs MOHATHs (TIpeiIMeTHbIe U
MeTarnpeIMeTHbIe ), CAMBOJIMUeCKHe (3HAKOBbIE) MOZE/IU, UCTI0/Ib3yeMbIE B
XVUMHH, TTPe0Opa30BbIBaTh MIMPOKO IIPUMeHsIeMble B XUMUH MO/Ie/TbHbIE
rpe/iCTaB/eHNUs] — XUMUUYECKUM 3HAK (CUMBOJI 3/IeMeHTa), XuMuueckasi (hopmysia
Y ypaBHeHUe XUMHUUYeCKON peaki[iy — TIpU pellleHur yueOHO-TT03HaBaTeTbHbIX
33/lay; C YUETOM 3TUX MO/Ie/IbHBIX TIPe/ICTaBIeHUM BBISIB/ISTh U XapaKTepHU30BaTh
Cyll[eCTBEeHHbIe TIPU3HAKU U3yuaeMbIX 00bEKTOB — XMMHYECKHX BEIeCTB U
XUMHUUECKUX PeakI[iii; BbIB/IATL 001[e 3aKOHOMEePHOCTH, TIPUUMHHO-
C/ieICTBEHHbIe CBSI3U U MPOTHMBOPEeUHs B U3yyaeMbIX Mpoljeccax U sBIeHUSIX;
ripe/ijiaraTb KpUTEPUH [J/1s BLISIBJIEHUS] 9TUX 3aKOHOMEpPHOCTel U MPOTHBOPeUni;
CaMOCTOSTe/TbHO BRIOKMPATh CIIOCO0 pellieHust yueOHOM 3a7jaun (CpaBHHUBATh
HECKOJIbKO BAPHAHTOB peIlleHusI, BLIOMpaTh HaruboJ/iee TOAXOASIINNA C YUETOM
CaMOCTOSITe/TbHO Bbl/le/IeHHbIX KDUTEPUER);

ba3oBbIME HCCieloBaTeTbCKUMH IeACTBUSMU

3) yMeHHeM HCTI0/Tb30BaTh MIOCTaBIeHHbIE BOMTPOCH] B KAaUeCTBe
WHCTPyYMeHTa M03HaHUs, a TaK’Ke B KaUeCTBe OCHOBBI /i1 (HOPMUPOBAHUS
TUITOTE3bI 110 MPOBEPKE MPaBUIBHOCTH BBICKA3bIBAEMBIX CY>K/I€HHUH;

4) mproOpeTeHHe OITbITA 110 TJITAHUPOBAHHWIO, OPraHU3aliy Y TIPOBEZIEHUIO
yUeHHUEeCKUX SKCIIePUMEHTOB: YMeHHe Hab/TioaTh 3a X0Z0M Tpoliecca,
CaMOCTOSITe/TLHO TIPOTHO3UPOBATh €r0 pe3y/bTaT, HOpMy/MpoBaTh 00001IeHNs 1
BBIBOZIBI 110 pe3yJibTaTaM MPOBeZEHHOTO OTbITa, UCC/IeI0BAHUSs, COCTAB/ISTh
OTUéT O TpO/ie/IaHHOM paboTe;

Pab6oroii ¢ uHbOopMarueit:



5) ymeHUeM BbIOMpaTh, aHAIM3UPOBATh U UHTEPITPETUPOBaTh UH(HOPMAIIUIO
pa3/IMYHbIX BU0B U (GOPM TpeJCTaB/IeHu s, TI0JyuaeMyt0 U3 pa3HbIX UCTOUHHMKOB
(Hay4HO-TIOMYy/ISIpHast IUTepaTypa XMMUUeCKOT0 COJiepyKaHus, ClipaBOUHbIe
rocobusi, pecypcbl IHTepHeTa); KpUTHYECKHU OLIeHWBaTh TIPOTUBOPEUUBYIO U
HeZI0CTOBEPHYI0 MH(OPMaLUIO;

6) yMeHHeM NIPUMeHSITh pa3/IMyHble MeTO/Ibl Y 3alIPOChI MPH MOUCKe U
oT6ope MHGOPMALMK U COOTBETCTBYIOLIUX JIaHHbIX, HEOOXOAUMBIX [I/Is]
BBITOJIHEHUS yUeOHbIX 1 TI03HaBaTe/IbHBIX 3a/lau Ornpezie/IEHHOTO THIIa;
nprobpeTeHue ombiTa B 06/1aCTH UCII0/Ib30BaHUs MH(OPMAaIMOHHO-
KOMMYHUKaTUBHBIX TEXHOJIOTUM, OBJafleHue KyJIb TYPOU aKTHBHOTO
MCTI0/TIb30BaHUsT Pa3/IMUHBIX MOMCKOBBIX CCTEM; CAMOCTOSITe/IbHO BbIOMPATh
ONTHMasbHYy0 (hOpMy mpejCcTaBieHrst MH(OPMaLMK U WIHOCTPUPOBATh
pelllaemMble 3a/jJaui HeC/IOXKHBIMUA CXeMaMH, AarpaMMaMiu, ApyruMu opMaMu
rpaduKu ¥ UX KOMOUHALUSIMU;

7) yMeHHeM UCMO/b30BaTh U aHa/IM3MPOBaTh B TIpoLiecce yueOHOU U
MCCJIeJ0BaTeIbCKOM /leATeTbHOCTH UH(POPMALMIO O BJIUSHUM MPOMBIIIIEHHOCTH,
CeJTbCKOT0 X0351CTBa U TPAHCIIOPTA Ha COCTOSIHUE OKPY»Katollieii MPUpPOJHOU

cpefbl;

YHuBepcanbHbIMU KOMMYHUKaTUBHBIMU JI€UCTBUSIMU

8) ymMeHureM 3a/1aBaTh BOIPOCHI (B X0/e Auaaora W/uini JUCKYCCUM) M0
Cy1iecTBy 06Cy»KjaeMoii TeMbl, (HOPMYTUPOBATh CBOU TIPe/I0KEHUS
OTHOCUTE/IbHO BBITIOJTHEHUS MPe//I0’KeHHOM 3a/jauy;

9) npuoOpeTeHMe OMbITA Mpe3eHTal[uK Pe3y/IbTaTOB BbITIOJTHEHHs
XUMHUECKOTO 3KCTIeprMeHTa (J1abopaTopHOTo OIbITa, 1abopaTopHOM paboThI I10
MCCJIeIOBaHUIO CBOMCTB BelleCTB, yueOGHOro MpoeKTa);

10) 3anHTEepeCcoOBaHHOCTh B COBMECTHOM CO CBEPCTHHMKAMM MO3HaBaTeIbHOU
Y UCCJlefloBaTeIbCKOU [1esiTe/IbHOCTU TIPU pellieHUH BO3HUKAIIIUX MpobsieM Ha
OCHOBe YuéTa 001X NHTePeCOB U COryIacoBaHUs Mo3uLiuii (00cyxaeHus, o0bMeH
MHEHHSIMU, «MO3rOBbI€ IITYPMbI», KOOPJWHALIWS COBMECTHBIX [1elCTBUM,
orpeiesieHle KpUTePUEB T10 OlleHKe KaueCTBa BBIMIOJTHEHHOM paboThl U Ap.);

YHuBepcanbHbIMU PETY/ISITUBHBIMU J€UCTBUSIMU

11) ymeHHEeM caMOCTOSTEILHO OTIpe/iesiTh Lie/id [esiTeIbHOCTH,
TJIaHUPOBATh, OCYIIECTB/ISATH, KOHTPOJUPOBATh U MPH HEOOXOAMMOCTH
KOPPEKTHPOBAaTh CBOIO ZIeSITe/TbHOCTD, BEIOKMpPaTh HarboJiee 3pGeKTHBHBIE
criocobbI pertieHyst yueOHBIX ¥ M03HaBaTeIbHBIX 3a/iau, CAMOCTOSITe/THHO
COCTAaBJISITb WM KOPPEKTUPOBATh TMPe/JI0KeHHbIN aJlTOPUTM JIeUCTBUM MPU
BBITIOJIHEHWH 3a/IaHUM C yUETOM TI0/TyYeHUs] HOBBIX 3HAaHUM 00 M3yuaeMbIX
00BbeKTax — BelleCTBax U peakiusix; OlleHWBaTh COOTBETCTBUE MOTYUYeHHOTO
pe3y/bTaTa 3asiBJIeHHOM 11e/1u;

12) ymeHuMeM UCI0J/Ib30BaTh U aHA/IM3UPOBATh KOHTEKCTHI, Mpe/ijlaraeMble B
YC/IOBUHM 33/IaHUM.

IIpeagMeTHbIe pe3yabTaThI
B cocTtaBe rpeiMeTHBIX Pe3y/IbTaTOB 110 OCBOEHUIO 00s13aTeTbHOTO
cojiepyKaHusl, yCTaHOBJ/IEHHOTO JJaHHOW paboueli TpOrpaMMOM, BhIZIEJISIOT:



OCBOeHHbIe 00yUaroIMMICs HayYHble 3HaHUS, YMEHUs U CTI0CO0bI AeHCTBUM,
cierdrueckye Ayis IpeIMeTHOM 00/1aCTH « XUMUS», BUJBI JeSITeTbHOCTH T10
TOJTyYeHHIO0 HOBOT'O 3HaHMSI, er0 UHTepIIpeTal[uy, peobpa3oBaHuI0 1
MPUMEHEeHHIO B Pa3/IMUHBIX YueOHbIX U HOBBIX cUTyalusix. [IpegmeTHbIe
pe3yJibTaThl TIPeJCTaB/IeHbI 110 ToiaM 00yUeHuUst U OTpaXkatoT CPOPMUPOBAHHOCTh
y 00yuJaroImxcs cieyomux YMeHu!:

8 KITACC

1) pacKpbIBaTh CMBIC/I OCHOBHBIX XMMUYeCKUX TMOHSATUN: aTOM, MOJIeKYJ1a,
XUMUWYECKHUI 37IeMeHT, MPOCTOe Bell[eCTBO, CJIOXKHOE BelljeCTBO, CMeCh
(ogHOpOHAS ¥ HEOJAHOPOAHAs), Ba/IEHTHOCTb, OTHOCUTE/IbHAst aTOMHasi U
MOJIEKY/IsIDHasi Macca, KOJIMUeCTBO BeleCTBa, MOJIb, MOJISIDHasi Macca, MacCcoBast
7I0J1s1 XUMHAYECKOT0 3/IeMeHTa B COeIMHEeHUH, MOJISIPHBIM 00bEM, OKCH/I, KUC/IOTa,
OCHOBaHUe, COJlb, 3JIEKTPOOTPULaTe/IbHOCTb, CTEeIeHb OKHUC/IeHUS], XUMUYeCcKast
peakiusi, KJacCU(PUKALUs peakivii: peakliuu COeIMHEHMs], peaKL[u1 Pa3/ioKeHus,
peakiiy 3aMellleHus], peaKliii 0OMeHa, 9K30- U 3H/]J0TepMUUeCKHe peakiiuu;
TeryiIoBol 3(h(PeKT peakijyu; s/ipo aToMa, 3/IeKTPOHHBIN C/IOM aTOMa, aTOMHasl
opbuTanb, paAlyc aToMa, XuMUudeckasi CBsi3b, TOJISIPHAst U HeTloJIsipHast
KOBaJIeHTHasl CBSI3b, MOHHAs! CB$I3b, MOH, KATUOH, aHUOH, PACTBOP, MaccoBasi [0Jisi
BelllecTBa (MPOLIeHTHAs: KOHLIEHTPaLusi) B paCTBOPE;

2) WITKOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MMOHATUM (CM. 1.
1) ¥ IpUMeEHSTDb 3TH TIOHSTUS TIPU OTTMCAHKH Bell[eCTB U UX MpeBpalljeHul;

3) UCIo/1b30BaTh XUMUUECKYH) CUMBOJIUKY [I/Is1 COCTaBJ/ieHUsI (POpMYyJT
BelLeCTB U YPaBHEHUM XMMUUECKUX PeakLui;

4) onpefieNiATh BaleHTHOCTh aTOMOB 3/IEMEHTOB B OMHAPHBIX COeJUHEHMSIX;
CTereHb OKWUC/IEHUS 3/IEMEHTOB B OMHAPHBIX COeMHEHHSX; TIPUHAJIeKHOCTh
BelLleCTB K OMpe/ie/IEHHOMY K/lacCy CcoeIMHeHUH 110 (opMyJiaM; BUJ] XUMHAUYECKOU
CBs13Y (KOBa/IeHTHasl U MOHHAsl) B HEOpraHUUeCKUX COe/IMHeHUSIX;

5) packpbiBaTh cmbica [Tepuoguueckoro 3akoHa /1. 1. MeHzeneeBa:
J€EMOHCTPUPOBaTh MOHUMaHUEe MepUONUeCKON 3aBUCUMOCTH CBOMCTB
XUMUWYECKHX 3/IEeMEeHTOB OT UX T0JioKeHUs1 B [Teproiuueckor cucteme; 3aKOHOB
COXpaHeHUs1 MacChl BeIlleCTB, MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO
yueHUs1, 3aKoHa ABOTaZip0; OTMKCHIBATh U XapaKTepPU30BaTh TaOMMUHYIO hopmy
[TepuoiiuecKol CUCTEMbI XUMHAUYECKUX 3/IEMEHTOB: pa3/iiuaTh TTOHSITUS
«rJ1aBHas noArpytma (A-rpymma)» u «robouHas moArpymnmna (b-rpymma)», Manbie
1 OosbIITHe TIepruo/Ibl; COOTHOCUTh 0003HaueHUs], KOTOpbie UMEIOTCSI B Tabsuile
«ITeprognueckas cucteMa XuMuuyeckux 31eMeHToB /1. V. MeHzeneeBa» C
YMC/IOBBIMU XapaKTePUCTUKaMH CTPOEHUSI aTOMOB XHUMUUECKHX 3/IEMEHTOB
(cocTaB u 3aps[ sifipa, 001IIee YKMC/I0 37IEKTPOHOB U pacrpe/ie/ieHHe UX T10
3JIEKTPOHHBIM CJI05IM); 6) K/1TaCCU(MHUIIMPOBAaTh XUMUUYECKUE 3/IEMEHTHI;
HeopraHuyecKre BelllecTBa; XMMUUeCKre peakijuu (110 Uhc/ly U COCTaBy
y4aCTBYIOIIUX B peaki[iy BellleCcTB, 110 TerI0BoMY 3(PdheKTy);

7) xapakTepu30BaTh (OMMChIBaTh) 00I1I[Me XUMHUUYeCcKre CBOMCTBA BelleCTB
pa3/IMYHbIX K/IaCCOB, MOATBEPK/ast ONMcaHre TIPUMepaMH MOJIEKY/ISIPHBIX
yPaBHEHHUU COOTBETCTBYIOIIMX XUMHUUECKHX PeaKl[1i;



8) nporHo3vpoBaTh CBOMCTBA BeIeCTB B 3aBUCUMOCTH OT UX KaueCTBEHHOTO
COCTaBa; BO3MOXXHOCTH TPOTeKaHUsl XMMUUeCKUX MpeBpallieHui B pa3/IMUHbIX
yCJIOBUSIX;

9) BBIUMC/IATH OTHOCUTE/IbHYIO MOJIEKY/ISIPHYIO Y MOJISIPHYIO MacCChl
BelL[eCTB; MaCCOBYIO JJOJIF0 XUMHUUYECKOT0 37IeMeHTa Mo (hopmyJie coeIMHEHMUS;
MacCOBYIO JI0JIO BellleCTBa B paCTBOPE; MPOBOAUTh PACUETHI 0 yPaBHEHUIO
XMMHWYECKOU peakivu;

10) npuMeHsITb OCHOBHbIE OMEePALIUU MbICTUTEbHON JesiTeTbHOCTA —
aHa/Iu3 ¥ CUHTe3, CpaBHeHHe, 000011leHre, CCTeMaTH3al1io, KJlacCU(pUKAIHIO,
BbISIBJIEHWE TIPUUMHHO-CJIe/ICTBEHHbIX CBsi3eid — [I/1s1 U3y4YeHUs1 CBOMCTB BeleCTB
1 XUMHUUECKUX peakliuii; eCTeCTBeHHO-HayUHble MeTO/bl TTI03HAHUS —
HabJTI0/jeHue, U3MepeHre, MOZie/TMPOBaHe, SKCTIIepUMEeHT (peasibHbIN U
MBIC/IEHHBIN);

11) cnemoBath rpaBU/iaM T0J/Ib30BaHUSI XUMUUECKOU MOCy10H 1
nabopaTopHbIM 000pyI0BaHUEM, a TaKKe MPaBUiaM 0OpallleHus C BelleCTBaMH
B COOTBETCTBUM C MHCTPYKIIUSIMU T10 BBITIOJITHEHUIO /1a00paTOPHBIX XUMUUECKUX
OTTBITOB TIO TIOTYUYeHHI0 U COOMpaHHUI0 ra3000pa3HbIX BelecTB (BOAOPo/ia U
KUC/I0pPO/ia), PUrOTOB/IEHUIO PaCTBOPOB C OMNpeZie/IEHHOW MacCOBOM Jj0Jieit
PacTBOPEHHOTIO BellleCTBa; MJIaHUPOBaTh U MPOBOAUTH XUMUUECKUE
9KCIIePUMEHTHI 110 PACI03HABaHUIO PaCTBOPOB Lije/ioueli U KAC/IOT C TIOMOLLIbIO
WHAUKATOPOB (11akMyc, (eHoiTanerH, MeTUI0paHX U JIp.).

9 KITACC

1) pacKpbIBaTh CMbIC/T OCHOBHBIX XUMUYECKUX TTOHSATUN: XUMUYECKUU
5JIeMEeHT, aTOM, MOJIEKYJ1a, UOH, KATUOH, aHUOH, TIPOCTOE BeIeCTBO, CJI0’KHOe
BellleCTBO, BaJIeHTHOCTh, 3JIEKTPOOTPHULIATE/IbHOCTb, CTENeHb OKUC/IEHUS],
XUMHUeCKasi peakijusi, XMMHUJecKasi CBsI3b, TeIJIOBOM 3(h(eKT peakijuu, MOJb,
MOJISIpHBIM 00BEM, pacTBOP; 3/IEKTPOIUThI, HEIJIEKTPOIUThI, 3/IEKTPOUTUUECKAst
JUCCOLMAIIUS, peakI[ii MOHHOTO 0OMeHa, KaTalinu3aTop, XUMHUeCcKoe
paBHOBecHe, oOpaTriMble U HeoOpaTUMble peakliiu, OKUC/IUTeTbHO-
BOCCTaHOBUTE/IbHbIE PEaKLIUW, OKUC/TUTENb, BOCCTAHOBUTE/Tb, OKMC/IEHHE U
BOCCTaHOBJ/IEHUe, a/IZIOTPOIHS], aM(pOTepHOCTh, XUMHUUEeCKasi CBsI3b (KOBa/IeHTHas,
VOHHasi, MeTa/lJTnyecKas), KpucTaayinyeckasl peliéTka, Koppo3usi MeTaslioB,
CI/IaBbl; CKOPOCTh XUMUUECKOW peaklivu, TipefieJibHO A0IyCTHUMasi KOHLIeHTpal[us
(ITAK) BelecTBa;

2) WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUM (CM. .
1) ¥ NpUMEHSTb 3TU MOHATUS TIPU ONMCAaHWU BEIeCTB U UX MpeBpalleHul;

3) UCM0JIb30BaTh XMMHUUECKYH CUMBOJIUKY [IJisI COCTaB/IeHUs1 (POpMy
BellleCTB U YPaBHEHUW XMMUUECKUX PeakLiui;

4) oripefieNsiTh BaJIEHTHOCTh U CTeTNeHb OKUC/IEHUS] XUMHAUYeCKUX 3/IeMEeHTOB
B COeJJMHEHUSIX pa3/IMYHOr0 COCTaBa; MPHUHA/IJIe)KHOCTh BeIeCcTB K
orpeieIEHHOMY KJ1acCy COeJMHEHMM M0 (popMyJiaM; BUJ, XUMUYECKOM CBSI3U
(KoBasieHTHasi, IOHHas1, MeTa/uInuecKasi) B HeOpraHMueCKUX CoOeUHEHUsIX; 3apsifj
MOHa M0 XMMUYeCKOU (popMyJie; XapakTep Cpe/ibl B BOJHBIX pacTBOpax
HeopraHWYeCKUX COeJJMHeHWH, TUM KPUCTA/JTMYECKOM PellléTKU KOHKPETHOTO
Bell[eCTBa;



5) packpbiBath cmbica [lepuoguueckoro 3akoHa . YI. MenzeneeBa u
ZeMOHCTPUPOBATh €r0 TIOHMMAaHHe: OIKChIBaTh U XapaKTepru30BaTh TaOIMUHYIO
¢dopmy Ilepuorueckoii cUCTeMbl XUMUUECKUX 3/IEMEHTOB: pa3/iMuaTh MOHSATHS
«riaBHas moArpyrma (A-rpynma)» U «rmobouHas noarpymnmna (b-rpyrima)», Masbie
1 Oosiblive Tepro/ibl; COOTHOCUThH 0003HaueHUsi, KOTOpble UMEHTCS B
nepyoAnUecKol Tabuiie, C UACIOBLIMU XapaKTepUCTUKaMU CTPOEHUsT aTOMOB
XUMHUUECKUX 3/IeMeHTOB (COCTaB U 3apsifi s/ipa, 0biijee UKo 3/IeKTPOHOB U
pacripeziejieHHe UX TI0 37IeKTPOHHBIM CJI05IM); OOBSICHITH 0011[1ie 3aKOHOMEePHOCTH
B M3MeHEeHUM CBOMCTB 3JIEMEHTOB U UX COeJMHEHHUH B Mpefiesiax Mabix
MepUO/I0B U TJIaBHBIX MOATPYMI C YYETOM CTPOEHUSI UX aTOMOB;

6) KacCUPULIMPOBaTh XMUMUYECKHe 3/IeMeHThl; HeOpraHh4YeCcKue BelllecTBa;
XUMHUUEeCKHe peakiuu (10 YMC/Iy U COCTaBy yYaCTBYIOIIUX B PeakL|UU BelleCTB,
1o TerIoBoMy 3¢ (deKTy, 0 U3MeHeHUIO CTerleHeld OKUCIeHNsI XUMUUeCKUX
371IEMEHTOB);

7) XapakTepu30BaTh (OMMUCHIBAaTh) 00IIIMe U Crieluuruueckrue XUMHUUeCKHe
CBOMCTBA MPOCTHIX U CJIO’KHBIX BeIeCTB, MOATBepK/asi ONrcaHye TIpUMepamMu
MOJIEKYJ/IIPHBIX ¥ MOHHBIX YPaBHEHUM COOTBETCTBYIOIIMX XUMUUECKUX PeaKI[uii;

8) cocTaBnATh ypaBHEHHUs 3/1€KTPOJIUTUYECKOM AUCCOLMALIANA KUCIIOT,
1je/104eu 1 COoJiel; MoJIHbIe U COKpAlLléHHbIe YPaBHEHUST PeaKLUi MIOHHOTO
oOMeHa; ypaBHeHUsI peaKLyii, TIOJTBePKAAIOIINX CYI[eCTBOBaHUe reHeTUUeCKOM
CBSI3U MeX/ly BellleCTBaMH Pa3/TMUHbIX K/1aCCOB;

9) pacKphbIBaTh CYL[HOCTh OKHUC/UTE/IbHO-BOCCTAHOBUTE/IbHBIX PeaKIIUii
MOCPe/ICTBOM COCTaBJ/IeHUS 3/IEKTPOHHOTO OanaHca 3TUX peakLui;

10) nporHo3vMpoBaTh CBOMCTBA BelLleCTB B 3aBUCUMOCTH OT UX CTPOEHMUS;
BO3MOKHOCTU MPOTEKaHUs XUMUUYECKUX TTPeBPallleHU B pa3/InUHbIX yC/IOBUSX;

11) BBIUMC/IATH OTHOCUTE/IbHYIO MOJIEKY/ISIPHYIO U MOJISIPHYIO MacChl
BeI|eCTB; MaCCOBYIO /I0/IF0 XUMUUECKOr0 37ieMeHTa 1o (opMysie CoeIMHeHus;
MacCOBYIO JI0JTO BellleCTBa B paCTBOpe; MPOBO/IUTL PACUETHI TI0 YPaBHEHHIO
XUMUYECKOM peakluy;

12) cnepoBath rpaBy/iaM M0JIb30BaHUST XUMUUECKOW MOCY 101 U
nabopaTopHBIM 000pyZ0BaHUEM, a TaKXKe IpaBuUiaM obpaltieHus C BelljeCTBaMH B
COOTBETCTBUM C WHCTPYKLIMSMU TI0 BBITIOJTHEHHUIO JTa00paTOPHBIX XUMUUECKUX
OTIBITOB TIO TTO/TyYeHUI0 U cOOMpaHMio ra3000pa3HbIX BelrecTB (aMMuaka 1
YIIEKUC/IOTO Ta3a);

13) mpoBOJUTh peakLyy, MOATBEPKAAt0II1e KaueCTBeHHbIA COCTaB
Pa3/IMYHbIX BeIlleCTB: Pacro3HaBaTh OIBITHBIM MyTEM XJI0pPUJ-, OpOMU[-, MO,
kapboHar-, hocdat-, cummkar-, cynbdar-, TUJPOKCH-UOHBI, KATUOHBI aMMOHHUSI
Y MOHBI N3yUeHHbBIX MeTaslJIOB, MPUCYTCTBYIOII[He B BOJHBIX PACTBOpax
HeOpraHWYeCcKHX BelleCTB;

14) ipuMeHsITh OCHOBHbIE OTepaIiui MbICTUTEbHON JesiTeTbHOCTA —
aHa/n3 U CUHTe3, CpaBHeHHe, 000011jeHre, CUCTeMaTH3alliio, BhISIB/IEHHUE
MIPUYHMHHO-CJIe/ICTBEHHbIX CBSI3el — [1J151 U3yUYEeHUs1 CBOMCTB BelleCTB U
XUMUYECKHX peaklyii; eCTeCTBeHHO-HayUHble MeTO/bl TO3HAHUS —
HabJTtojeHue, U3MepeHre, MOZie/TMPOBaHKe, SKCIIepUMeHT (peasibHbIN U
MBIC/IEHHBIN).

2. CopepxaHue yueOHOr0 npeaMeTa.



8 KJ1acc.

Pazden 1. IlepeoHauanbHble XumuyecKue NnOHAMuUs

[Tpenmer xumuu. Tena u eewjecmga. OCHOBHble MemoOObl NO3HAHUA:
HabaooeHue, usmepeHue, sKkcnepumeHm. Pusnyeckue U XUMHUUeCKUe SIBIEHUSI.
Yuctele BeljectBa M cMecd. CriocoObl paszeneHusi cMeceid. AtoM. Monekyiia.
XUMUUECKUW 3/IeMeHT. 3HaKh XHMMWYEeCKUX 37eMeHTOB. IIpocThie U C/I0)KHbIe
BelllecTBa. BasleHTHOCTB. 3aKOH nocmosiHCmea cocmasa geujecmed. XuMUuecKue
dopmynbl. WHAekchl. OTHOCUTe/NbHasi aTOMHasi M MOJIEKYJiipHasi Macchl.
MaccoBasg [0/ XMMHYECKOrO 3JjieMeHTa B COe[AMHEeHUU. 3aKOH COXpaHeHUs
Macchl BellleCcTB. XuMuueckhe ypaBHeHus. KosdbduimenTtsl. YcioBus u
MPU3HAKKA TIPOTEKaHUs XUMUYECKUX peakiuii. Mojab — equHUIA KOJIMUeCTBa
BelllecTBa. MosisipHast macca.

Pazden 2. Kucaopod. Bodopood

Kucnopos — xuMuueckuid 3/ieMeHT U TipocToe BelllecTBO. O30H. Cocmas
go30yxa. dusnueckre W XUMHUECKHe CBOMCTBa Kuciopoja. I[losnyueHue u
npuMeHeHHe Kuciaopoja. Tennosoll 3¢hgekm xumuueckux peakyull. ITonsmue 06
9K30- U 3HOOMepMuuecKux peakyusx. Bomopoj — XUMHUeCKUA 3/IeMeHT U
npocToe BelljecTBO. Pr3nueckre U XUMHUYeCKHe CBOMCTBA Bogopoa. [ToyueHue
BoZiopoZia B Jiabopatopuu. I[lonyueHue 800opodd 8 NpPOMbIULIEHHOCMU.
IIpumeHeHue 600opoda. 3akoH ABoragpo. MossapHei 00BeM  ra3oB.
KauecTBeHHbIe peakllid Ha Tra3000pa3Hble BellecTBa (KUC/IOPOA, BOOPOZ).
O6BbeMHbIe OTHOITIEHUSI Ta30B TIPU XUMUUECKUX PeaKIysX.

Pa3zden 3. Booa. Pacmeopbli

Boda & npupode. Kpyzogopom 600bI 8 npupode. du3uueckue u Xumuyeckue
ceoticmea 800bl. PacTtBopbl. Pacmeopumocmb gewjecme 8 eode. KoHileHTpalus
pacTBOpoB. MaccoBasi #0151 pACTBOPEHHOTO BelleCTBa B PaCTBOPE.

Pa3den 4. OcHo8Hble K1acChl HEOP2AHUYECKUX COeOUHeHUl

Oxkcuapl. Knaccudukaius. Homenknarypa. @usuueckue c8olicmeda oKCuoos.
XvMUUecKre CBONCTBA OKCUZIOB. [losyueHue U npumeHeHuUe OKCUOO8.
OcHoBanusi.  Krnaccudukaius.  Homenknatypa.  @u3uueckue — ceolicmea
ocHogaHull. TlonyueHue ocHogaHull. XuMruUyecKkre CBOMCTBA OCHOBaHUM. Peakijusi
HeuTpanu3aiuu. Kucnotel. Knaccudwkauys. Homenknatypa. @u3uueckue
cgoticmea kuciaom. IlonyueHue u npumeHeHue Kuciaom. XUMHUUeCKWe CBOWCTBa
KUC/IOT. IHAWKaTOphl. VI3MeHeHHe OKpaCKU WHAWKATOPOB B pa3/MUHBIX Cpefiax.
Comu. Krnaccudukaiusi. Homenknarypa. @u3suueckue cegolicmea  cosell.
IMonyuenue u npumeHeHue cosell. XMMUUeCKHe CBOMCTBa cosiedl. ['eHeTHuecKas
CBSI3b MEX/y K/lacCaMM HeopraHWuecKux coejgvHeHuil. I[Ipobsema 6e3onacHoz2o
UCNO/Mb308aHUSL Belwjecms8 U XUMUYeCKUX peakyull 8 NnO8CeOHeBHOU JHCU3HU.
TokcuuHble, 2optoyue U 63pblBOONACHble eewjecmea. bbimoeas xumuueckas
2PAMOMHOCMb.



Pazden 5. CmpoeHue amoma. ITepuoduueckull 3aKOH U nepuoouyecKkas
cucmema xumuueckux 3/1emenmos /].U. MeHoeneeea

CTpoeHre aTtoMma: siipo, SHepreTUueckuid ypoBeHb. Cocmag si0pa amoma:
NpOmMoHbl, HelimpoHbl. M3omonbl. Tlepuopuueckuii 3akoH [.V. MeHpeneeBa.
[lepyoguueckass cucrtema xuMuuyeckux dyiemeHToB .M. MeHpeneesa.
Pu3nuecKrid CMbIC/T aTOMHOTO (TIOPSIAKOBOI'0) HOMEepa XMMUUeCKOTO 3/1eMeHTa,
HOMepa TIpyIbl W Tepyuoja MepuoAudyeckon  cuctembl. CTpoeHue
SHEPreTUUeCKMX ypOBHeM aTOMOB mMepBbiXx 20 XUMHUUECKHUX 3JIeMEHTOB
nepuogndeckor cuctemol I.VI. MeHgeneeBa. 3aKOHOMEDHOCTHM W3MEHEHUS
CBOWCTB aTOMOB XWMHUYECKHWX 3JIEeMEHTOB M WX COeJUHEHWM Ha OCHOBe
TIOJIOKeHUs B Tepuoaudeckor cucteme I.V1. MeHe/eeBa U CTPOeHUs aTOMa.
3Hauenue [leproanueckoro 3akoHa .. MeHpeneeBa.

Pa3zden 6. CmpoeHue geujecme. Xumuueckas cesi3b

D/eKmpoompuyamesbHOCMb amomos XUMUYECKUX 3/1eMeHMOo8.
KoBasieHTHasi XUMHMUecKasi CBsI3b: HeINOJspHas W ToJisspHasi. IloHsmue o
8000pOOHOLI CBS13U U ee 8IUsTHUU HA ¢pu3uyeckue ceolicmea geljecme Ha npumepe
600bl. VloHHast cBsA3b. MeTasimuecKkasi CBs3b. Tunbl KpUCMaaiuueckKux peuemox
(amomHas, MoaeKyasapHas, UOHHASA, Memaaiuueckas). 3asucumocms pusuyeckux
cgolicme geujecme om muna Kpucmanauueckol petemxu.

9 ks1acc.

IToemopeHue ocHO8HBbIX 80NPOCO8 Kypca Xumuu 8 Kaaccd.

OCHOBHBI€ K/1aCChl HEOPraHUYECKUX COeJUHEHU.

Turbl XUMUUYeCcKUX peakijui. PellieHre pacueTHbIX 3a/lau 110 YpPaBHEHUSIM
XUMUUECKUX peakLi.

Pazoen 1. MHO2000pa3ue XumuuecKux peaxkyutl.

Knaccupukayus xumuueckux peakyutl.

[ToHsATHE O CKOPOCTM XUMHUUECKOW peakiuu. PakTOpbI, BIUSIOIINE Ha
CKOPOCTh XUMHUecKoW peakiuu. [ToHsThe o KaTanu3arope. Knaccudukaius
XUMHUUECKUX Peaki[yil 10 pa3/IMUHbIM TIPU3HAKaM: UHCTYy U COCTaBY MCXOJHBIX U
TIOJTYYeHHBIX BEIEeCTB; U3MEHEHWIO CTeTleHeld OKHC/IEHUS aTOMOB XUMHUECKUX
3/IEMEHTOB; TIOTJIOL[€HUIO WX BbI/IeJIEHUIO SHEPTUU.

XumuuecKue peakyuu 8 800HbIX pacmeopax

OJIeKTPOJIUTUYECKast JUCCOLUALUsA. DNIEKTPOJIUThI U HEe3/IEKTPOJIUTHL. VIOHBI.
KarroHbl ¥ aHWOHBI. Peakiliyi HOHHOTO oOMeHa. Y C/IOBHS IPOTEeKAHUS peaki[ui
HMOHHOT0 0OMeHa. DNeKTPOoUTHUeCKast JUCCOIHAIIUs KUC/IOT, Ije/louelt U cosei.

CrerieHb  okucjieHuss. OrnpeneneHue  CTeleHM  OKUC/IEHUSA  aTOMOB
XHUMHUUECKUX 3JIeMeHTOB B coeauHeHHsiX. OkucauTenb. BoccTaHOBUTENb.
CyILLHOCTb OKUC/IUTE/TbHO-BOCCTAHOBUTE/IbHBIX PeaKLIUM.

Pa3zden 2. MHozo000pa3ue geujecme
Hememannbi IV — VII epynn u ux coeOuHeHus



[TonokeHWe HeMeTa//IOB B MEPUOJUYECKOU CUCTEME XHUMUUECKUX
snemeHToB [1.11. MenzeneeBa. OO6iiiie CBOMCTBa HEMETAJIIOB.

["anoreHsl: Pusnueckre U xuMUueckue cBouicTBa. CoeqVHEHUs rajloreHOB:
XJIOPOBOZIOPO/, XJIOPOBOJIOPO/HAst KAC/IOTA U ee COJIU.

Cepa: d¢wusnueckue U XumMuueckue cBoWcTBa. CoeUHEHUsI Cepbl:
CepoBOZIOPOJ, Cynb(puabl, OKCUbI cepbl. CepHasi, CEpHUCTasi U CEPOBOOPOAHAS
KUCJIOTHI M UX COJIM.

A3oT: ¢u3myeckue U xumMuyeckude cBoucTBa. Ammuak. ConmM aMMOHHUSI.
Okcuppl a3ota. A30THasA KUC/IOTa U ee COJIH.

®ochop: ¢usnueckne U xummudeckue cBouicTBa. CoenuHeHus docdopa:
okcuz, pocdopa (V), oprodocdhopHasi KUCI0Ta U ee COJIH.

Yrnepoa: gusnMueckre U XMMUUECKUe CBOWMCTBa. AJIIOTPONUSL yTIJiepoja:
asMas, rpadur, kKapouH, Qyuiepersl. CoelHeHHUsT yTepo/ia: OKCU/bI yIyiepoa
(IT1) u (IV), yrosibHast KUC/IOTa U ee COMU. KpeMHUM U ero coeiuHeHMs .

Memannbi u ux coeduHeHus

[Tono>keHWe MeTa/lJIOB B MEepPUOJUUYECKON CUCTeMe XUMHUUYEeCKUX 3/IeMEHTOB
O.W. MenpgeneeBa. MeTamisl B mpupojie W 00Ilye Criocobbl UX TMOMyUYeHUsI.
Ob6uue @usnyeckue cBolicTBa MeTa/uioB. OOIlue XUMHUYecKue CBONCTBa
MeTaJI/IOB: peaklMy C HeMeTa/l/laMH, KUC/I0TaMU, COMSIMUA. DNeKTPOXUMUYECKUN
PSiJ, HaTrIpSDKeHWU MeTaslIOB.

[[lesiouHBIe MeTa/IbI U UX COeUHEHHS.

[[TenouHO3€eMesIbHbIE MeTasllbl U UX COeJUHEeHUS.

AmtoMuHUM. AM(POTEPHOCTh OKCHA U TUAPOKCH/Ia aTFOMUHUSI.

Kesne3o. CoeiviHeHUs »kefe3a U UX CBOMCTBA: OKCH/bI, TUIPOKCU/BI U COMU
xkese3a (1T u II).

Pa3den 3. IlepeoHauaibHble c8edeHUs1 00 opeaHUYeCcKUX 8eujecmeax

[TepBOHauUa/IbHBIE CBEZIEHUSI O CTPOEHUM OPraHUUeCKUX BelleCTB.

YrneBogopoabl: MeTaH, 3TaH, STWIeH. VICTOYHUKUA YTr/ieBOJO0PO/OB:
MIPUPOAHBIN ra3, He()Thb, YTOJb.

Kucnopogcoepxailye coefuHeHUs: CIIUPThI (MeTaHOJ, 3TaHOJ, TJIULIEPUH),
KapOOHOBbIe  KHC/IOThI  (YKCyCHass  KWC/JOTa, aMHUHOYKCYCHasi  KHCJIOTa,
CTeapyHOBasi U OJIeMHOBAsi KUC/IOTHI).

Brosiornuecky BakHbIe BeIeCTBA: JKUPBI, TIOKO3a, Oenku. XUMHUecKoe
3arpsis3HeHre OKPY>Karollleil cpe/ibl U ero rocyie/ICTBUSI.

3. TemaTHyeckoe nJIaHUPOBaHUE



IIpunoxenue 1.

Pabouasi nporpammMa no xumMuu Jjisi 8 — 9 Kij1acca cocraB/ieHa Ha OCHOBe:

1. 3akoHa «O06 obpa3zoBanuu B Poccuiickoit @eaeparmn» ot 29.12.2012r. No

273-®3 (c U3MeHeHUsIMU);

2. ®enepa/ibHOTO  TOCY/ApCTBEHHOrO  oOpa3oBaTeNbHOTO  CTaH/AapTa
OCHOBHOTO  00miero  oOpa3oBaHus,  YTBEPXKAEHHOTO  IPHUKA30M
MunucrepcTBa oOpa3oBaHuss U HaykKu Poccuiickoii ®ezepaiyii  OT
17.12.2010r. Ne1897(c n3aMeHeHHUsAMU U [OTOTHEHUSIMU);

OcHOBHO#1 00pa3oBaTebHOM TTPOrPaMMBI IITKOJTHI;

YueOHOrO 11/1aHa LIKOJIbI;

['omoBoro yuebHOro KasneHAapHOTo rpadyika Ha TeKyIui yueOHbI Tof;

Pabouei iporpaMMsbl TipeiMeTHOM MHMK yuebHukos I'. E. Pyasutuca, @.

I'. ®enpamana. ®I'OC. Xwumusa. 8-9 knaccel: mocobue aAjisi yuuTesnei

obmieobpa3oBaTenbHbIX  yupexkaeHuii, coct. I'apa H. H.,, M.

«IIpocserienue», 2011 r.;

7. Yuebnuka: Pymsutuc I'. E., ®enpaman @. I'. Xumus. 8 knacc. PI'OC:
yueOHUK [7151 ob1jeobpa3oBarebHbIX yupexaenuit / Pyasuruc I'. E. - M.:
[Ipocsemenue, 2019.

8. Yuebnwuka: Pymsutuc I'. E., ®enpaman ®@. I'. Xumua. 9 kmacc. ®I'OC:
yueOHUK A1 001ieobpa3oBaTeibHbIX yupexxaenuit / Pyasutuc I'. E. - M.:
[Ipocsemenue, 2019.

o U kW

[Tporpamma mpeiHa3HaueHa /st pabOThI 110 HOBBIM yueOHUKaM XUMUU
aBTopoB ['.E. Pynsutuca u @.I'. ®enpgmana, npoieaiivm skcrieptusy PAH u
PAO u BoreaimmM B @ejepasbHblii TlepeueHb YueOHUKOB, peKOMeHI0BaHHbIX
MuHucTepcTBOM 00pa30oBaHus U HayKu P® K MCIIOb30BaHUIO B
obpa3oBaTebHOM Mpoljecce B 0011je00pa3oBaTe/bHbIX yupekaeHusx Ha 2019 —
2020 yuebHbIi1 TO.

['maBHasi 0cO6EHHOCTh YUeOHUKOB 110 XUMHUH — UX TPAJUIL[MOHHOCTh U
dbyHamMeHTaIbHOCTh. OHK 00/1a/1at0T YeTKO BhIPayKeHHOU CTPYKTYPOH,
COOTBETCTBYIOILel TIporpamMMe 10 XUMUU Jjist 0011je00pa3oBaTe/TbHbIX IIKOJ.
Matepuan n3yuaeTcsl B KJIaCCUYECKOM TT0C/IeJ0BaTeIbHOCTH (BeLLeCTBO,
CTpPOEeHUe aToMa).

JTOCTYIHOCTE — O/IHA U3 OCHOBHBIX 0COOEHHOCTEeHN yueOHUKOB.
MeTo10/10TUs1 XMMUM PaCKPbIBAeTCSI TTyTeM O3HAKOMJIEHUS yUaluXxCs C
HCTOpUeN pa3BUTHSI XUMHUUECKOT0 3HaHUsl. HeT HUKaKuX criel[daJbHbIX
MeTO/0JIOTMYECKUX TEPMUHOB U MIOHATHM, KOTOPbIe TPYAHbI /11 IOHUMAaHUS
YUYeHUKaMU JJaHHOT'O BO3pacTa.

OcHOBHOe cojiep)KaHue yueOHHUKOB TIPUBE/IEHO B TMIOJTHOE COOTBETCTBUE C
¢demepabHBIM KOMIIOHEHTOM T'OCY/IapPCTBEHHOT'O CTaHAapTa 00111ero
o0Opa3oBaHuUs 110 XUMUH.



IIpunoxenue 2.

KpuTepuu onieHKH 00pa3oBaTe/IbHBIX Pe3y/IbTaTOB 00yUaouuxcs mo
XHMHH.
Cucmema oyeHu8aHus e npeoMeme Xumusi:
1. OeHka yCTHOro oTBeTa.
O1meTKa «5»:
- OTBET I0JIHbIM Y MPAaBWJIbHBIM Ha OCHOBAaHWU U3YUYeHHbBIX TEOPUU;
- MaTepua/ U3/I0KeH B OMpeZie/IeHHOW JIOTMUeCKOW I10C/ieJOBaTe/TbHOCTH,
JIUTEPaTyPHbBIM SI3bIKOM;
- OTBeT CaMOCTOSITE/IbHBIN.
O1meTKa «4»:
- OTBET TOJIHBIM U MPaBUIbHbIN Ha CHOBAaHUM U3yUeHHbIX TeOPUil;
- Marepuan U37I0)KeH B OMpejle/IeHHOW JIOTUUeCKOW T0oc/ie/loBaTeTlbHOCTU, TIPH
3TOM [IOMYIlleHbl JIBe-TPU HeCyIl[eCTBeHHble OIIMOKM, WCIpaB/ieHHbIe TI0
TpeOOBaHUIO YUUTEJIS.
O1meTKa «3»:
- OTBeT TIOJIHBIA, HO TPXM 3TOM JOMYyIlleHa CyIljeCcTBeHHasi oliMbKa Wid OTBeT
HEeTI0/THbIN, HeCBSI3HbIH.
OT1meTKa «2»:
- TIpyu OTBeTe OOHApy’)KeHO HeTNOHWMaHHe YYall[UMCSi OCHOBHOTO COJeprKaHHs
yueOHOrO Marepvasia WIA JOMyIleHbl CyIIeCTBeHHble OIMOKKW, KOTOphIe
y4all[iiics He MOKeT UCIIPaBUTh MPY HABOISAIIUX BOMPOCAX yUWTessi, OTCYyTCTBUE
oTBeTa.
2. OueHKa 3KCIepuMeHTa/bHbIX yMeHHH. OlleHKa CTaBUTCSI Ha OCHOBaHUU
HaOJTIO/IeHUS 3a YUallMMUCS ¥ TTMCbMEHHOT'0 OTueTa 3a pabory.

OTMeTKa «5»:
- pabora BbIMOMHEHA TIOJIHOCTBIO M TIPAaBWIbHO, C/eaHbl TpaBUJIbHBIE
HabJ/Tr0/1eHusT U BHIBOJbI;
- 9KCIepUMEeHT OCYIIeCTB/eH MO0 TUlaHy C y4YeTOM TeXHWKH 0e30rmacHOCTH U
TTpaBU/I pabOTHI C BeliecTBaMy U 000pyJ0BaHHEM;
- TIPOsIBJIEHbI OPTraHW3allMOHHO - TPYAOBble YMeHUs, TIO/ep/KUBAIOTCS YMCTOTa
pabouero MecTa ¥ Mopsi/IoK (Ha CToJie, 5KOHOMHO HCII0/Ib3YIOTCSI PEAaKTHUBEI).

O1meTKa «4»:
- paboTa BBITIO/THEHA TIPABWILHO, C/le/laHbl TIPaBU/IbHbEIE HAOMIOeHUsT U BBIBOJIBI,
HO TIpU 3TOM SKCIEPUMEHT TIpOBe/leH He TIOJIHOCThI0 WA  JIOMYIleHbl
HeCyIjeCTBeHHbIe OITMOKYU B paboTe C BelecTBaMy U 000py/I0BaHUEM.

OTMeTKa «3»:
- paboTa BbITIO/IHEHa TIPaBU/ILHO He MeHee ueM HalloJIOBUHY WU JIOMyllleHa
CylecTBeHHasi olliMOKa B XOJie JKCIepuMeHTa B 00bsiCHeHUH, B o(opmieHun
paboThI, B COO/MIOZIEHNH TIPaBU/ TEXHUKK 0€3011acHOCTH Ha paboTe C BelleCcTBaMHu
1 obopyJoBaHKeM, KOTOpasi UCTIPaBJIsSieTCs 110 TpeOOBaHUIO YUUTeJIs.

OT1meTKa «2»:
- JomylijeHbl /iBe (M Oosiee) cyljecTBeHHbIe OMIMOKM B XOfe: KCIIepUMEeHTa, B
0o0bsicCHeHHH, B OQOpM/IEHHH pabOThl, B COOJ/IIOJEHUM TIPaBU/I TEXHUKH



6e3omacHocTu ripu paboTe ¢ BellecTBaMu U 000pyI0BaHUEM, KOTOPbIe YUaIUiics
He MO>KeT UCIIPaBUTD ake 10 TpebOBaHUIO YUHTeJIs;
- pabora He BBIMOJHEHa, Yy Yy4alllerocs OTCYTCTBYeT SKCIIePUMEHTa/IbHbIe
yMeHUs.
3. OneHkKa yMeHHH pellaTh pacyeTHbIe 3aauH.
OrMmeTKka «5»:
- B JIOTUUECKOM pacCy>K[eHUM U pellleHHd HeT OIIMOOK, 3aZiaua pellieHa
paIfoHa/IbHBIM CTIOCO00M;
O1meTKa «4»:
- B JIOTUYECKOM pPacCyX/IeHWHd W pellleHUs] HeT CYIIleCTBeHHBIX OIIMO0K, HO
3ajlaua pellleHa HepalMOHA/IBHBIM CIIOCOO0M, WM [omylleHo He Oosiee JByX
HeCyIleCTBeHHbIX OLIMOOK.
O1meTKa «3»:
- B JIOTUUECKOM pacCyX/IeHUM HeT CYIIeCTBeHHBIX OIIMOOK, HO JIOmyllieHa
CyllleCTBeHHasl OIIMOKa B MaTeMaTUYeCKUX pacyeTax.
OTMeTKa «2»:
- IMeeTCsl CyIeCTBeHHbIe OIIMOKM B JIOTHYECKOM PacCyKAeHUU U pelleHUN.
- OTCYTCTBUe OTBeTa Ha 3ajlaHue.
4. OneHKa NMMCbMEeHHBIX KOHTPOJIbHBIX PadoT.
O1meTKa «5»:
- OTBeT TOJIHBIM U TIPABWIbHBIN, BO3MOXKHA HeCylljeCTBeHHast OIrbKa.
O1meTKa «4»:
- OTBeT HeIOJIHbIN WX JOMyIeHo He 60siee BYX HeCYI[eCTBEHHBIX OIINOOK.
O1meTKa «3»:
- pabora BBITIOJIHEHA He MeHee UeM HarloJI0BHHY, JOMYyIlieHa 0JjHa CyllleCTBeHHast
oirbKa U MpH 3TOM JIBe-TPU HeCyIlleCTBeHHbIe.
OTMeTKa «2»:
- paboTa BbIMO/IHEHA MeHbllle YeM HaroJIOBUHY WM COJEP)KUT HEeCKOJbKO
CYILL[eCTBEeHHbIX OIINOOK.
- paboTa He BBITIOJTHEHA.
[Tpu olleHKe BBITIOJIHEHUSI TMCbMEHHOW KOHTPOJbHOW paboThl HEoO6XOoAUMO
YUUTBIBaTh TpeboBaHus eAMHOTO opdorpaduueckoro pexkuMa.
5. OnieHKa TeCTOBbIX PadoT.
[Tpy oLleHMBAaHUM WCMOIb3YeTCSl CreAyrolljas IKajaa: [AJjisg TecTa M3 5 -
BOIIPOCOB
* 90% u 60/1ee MpaBUIBHBIX OTBETOB — OI[EHKA «5»;
* 70 — 89% rnpaBUIbHBIX OTBETOB — OL[€HKa «4»;
* 50 — 69% rpaBUIbHBIX OTBETOB — OLIEHKA «3»;
» meHee 50% TpaBUJIbHBIX OTBETOB — OLIEHKa «2».
6. Onenka npoexra.
[TpoeKT oLleHMBaeTCs MO CAeAYIOLIUM KPUTEPUSIM:
* coOmoeHre TpeOOBaHMM K ero 0(hOpMJIEHHIO;
* He0OXO/IUMOCTh U AOCTAaTOYHOCTh [i/isi PACKPBITHSI TEMbI TIPHUBe/IeHHOU B TEKCTe
MpoeKTa UH(pOopMaluy;
* yMeHHe oO0yuatorerocsi cB000OIHO M3/araTh OCHOBHBbIE W/leW, OTpa’KeHHbIe B
TIPOEKTE;



° CII0COOHOCTD 06y‘—IaI-OH_IEFOCH ITOHATDH CyTb 3dJdBde€MBIX Yj1eHaMH
aTTECTaHHOHHOﬁ KOMHUCCHUM BOIIPOCOB U C(bOpMY]II/IpOBaTB TOUYHBIE OTBeThl Ha
HUX.

ITpunoxxenue 3.
IlepeueHb /1a00pPaTOPHBIX ONBITOB M MPAKTHUECKHX PadoT, TUIIOB
pacyeTHbIX 3ajadY.
JlabopamopHble onbimbl.
1. PaccMoTpeHue BellleCTB C pa3/IMUHbIMU (PU3NUECKUMU CBOMCTBaMMU.
Pa3peneHve cMecH € TTIOMOLLBIO MarHUTa.
[TpyMepsb! GU3MYECKUX U XUMUUECKUX SIBJIEHUU.
O3HakoM/IeHHe ¢ 00pa3IjamMu MPOCTHIX U CJIOKHBIX BEI[eCTB, MUHEPA/IOB 1
TOPHBIX MIOPO/,.
Pa3nokeHue ocHoBHOro Kapbonara meau (II).
Peakiiys 3amelLieHUs] MeJiU KeJle30M.
O3Hakom/ieHHe ¢ 00pa3ijaMu OKCH/IOB.
B3aumoelicTBre Bojjopo/ia ¢ okcuaom meau (11).
OnbIThI, MOATBEPKAOIINE XUMHUYECKUe CBOMCTBA OKCUZOB, KACJIOT,
OCHOBaHUM, aM(POTePHBIX TUIPOKCU/IOB U COJIEH.
10.Peakiun oOMeHa MeXXAy PaCTBOPAMMU 37IEKTPOJIUTOB.
11.BbITecHeHMe TajioreHaMu JIpYT Jpyra U3 paCTBOPOB UX COeJMHEHUM.
12.PelieHne 5KCrieprMeHTaIbHBIX 3aZiau 1o TeMe «Kucnopog u cepa».
13.03HakomsieHue ¢ oOpa3iiaMy cepbl U e€ TIPUPOJHBIX COeJUHEeHHUH.
14.KauecTBeHHbIe peakiuu Ha CyabGU/-, CyJIbPUT U CyIb(paT-uOHbI B
pacTBope.
15.B3aumMo/ielicTBHe COJieli aMMOHHUS CO I1[e/I0UaMH.
16.KauecTBeHHasi peakiys Ha yIJIeKUC/IbIM ra3. KauecTBeHHasi peakijusi Ha
KapOOHAaT-HOoH.
17.M3yueHue oO6pa3iioB MeTas/IOB.
18.B3anmMo/iericTBMe MeTalJIOB C PaCTBOPaMU COJIEe.
19.03HakoM/IeHHE CO CBOMCTBAMHM U TIpeBpalljeHUusIMU KapOOHATOB 1
T'MIpOKapOOHATOB.
20.TTonyueHuve ruipOKCUA aTFOMUHUS Y B3aUMO/€HUCTBUE ero C KUCI0TaMU U
1jeJI04aMH.
21.KayecTBeHHbIe peakijui Ha WoHbl Fe** u Fe®”,
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ITpakmuueckue paGombl.
1. JIabopaTtopHoe ob6opysoBaHMe W TIpUeMbl oOpaiieHuss ¢ HuUM. [IpaBusia
6e3omacHoi paboThl B XUMHUECKOU JTabopaTOpHH.
OuncTKa 3arpsi3HEHHOW MOBAapEeHHOM COJIH.
[TosyyeHune Kuciopoja v U3yueHue ero CBOMCTB.
[TosiyyeHre BoiOpO/ia U U3yUeHUe ero CBOMCTB.
[IpurotoB/sieHWe pacTBOPOB C  OMpeJe/eHHOM MacCOBOM  JI0Jied
PacTBOPEHHOI'O Bell[eCTBa.

kW



8.

9.

PellileHne 53KcriepuMeHTa/IbHBIX 3ajay 0 TeMe «OCHOBHBIE KJjlaCChl
HeOpraHWYyeCcKrUx COeJMHEeHUN».

V3yuyeHune BIUSIHUS yCJIOBUM NTPOBEIEHUS] XMMUUECKOW peakLiy Ha eé
CKOPOCTb

Perenue skcrieppuMeHTanbHBIX 33724 Mo TeMe «CBOKCTBA KUCJIOT,
OCHOBaHMWU U COJIEU KaK 3/7IEKTPOJIUTOBY.

[TomyyeHre COJITHOM KUCOTBI U U3yUueHue eé CBOMCTB.

10.Pelienvie 3KCriepyMeHTaIbHBIX 3a/a4 10 Teme «Kuciopoa u cepa».
11.ITonyueHrie aMMHaKa ¥ U3yueHHe ero CBOMCTB.
12.TTonyuenue okcuza yriaepoga (IV) u usyuenuve ero cBOMCTB.

Pacmo3HaBaHue KapOOHATOB.

13.PemeHue sKcriepuMeHTaIbHbIX 3a/ia4 M0 TeMe «MeTasibl U UX

COoeIMHEHUI» .

PacuémmHblie 3ad0auu.

1.

2.

o o

Bbiunc/ieHrst OTHOCHUTE/IbHOWM MOJIEKYJ/IIPHOM MacChl BellleCTBa 10
dbopmyne.

BblunciieHre MacCoOBOM 01U XUMUUECKOT0 3/iIeMeHTa 1o opmyiie
COeJIMHEeHUS].

YcTaHoBeHUe NpocTeiiiield PopMyJibl BelljeCcTBa M0 MacCOBBIM J0JISIM
3/1eMEHTOB.

Bbruric/ieHUs] TI0 XUMHUYECKUM YpaBHEHHUSIM KOJMuUecTBa, 00BeMa, MacChl
BelllecTBa MO KOJMYeCTBY, 00BeMy, Macce peareHTOB W/M TPOAYKTOB
peakLyu.

PacueT maccoBoy 10/ paCTBOPEHHOTI'O BellleCTBa B paCTBOPe.
Bbiuric/ieHrs M0 TEpMOXUMHAUECKUM YPaBHEHUSIM PeaKLUi.

BbIurcieHus 0 XUMUYECKUM YpaBHEHHUSIM MacChl, 00bEMa U KOTMUeCTBa
Bell[eCTBa OJHOI0 U3 MPOAYKTOB peakLuM M0 MacCe UCXOJHOIO BeleCTBa,
00BEMY WM KOJTMUECTBY BellleCTBa, COZiep Kalllero ornpe/iesiéHHY0 /10110
TIpYMeCeH.

BbruriciieHust Mo XUMHAYeCKUM ypaBHEHUSIM MacChl, 00béMa Uu
KO/IMYeCcTBa OJHOTO U3 TIPOJYKTOB Peaklyy 10 Macce UCXOAHOT0
BellecTBa, 00EMY WU/TM KOJTMUECTBY BeIlleCTBa, CO/lePrKalliero
onpeieJIEHHYIO OO TPUMeCei.

BbruricyieHHst Mo XUMHAYECKHUM YpaBHEHHUSIM MacChl, 00bEMa WM
KO/IM4eCTBa OHOT0 U3 NIPOJYKTOB PeakLyy 10 Macce UCXOAHOI0
BellleCcTBa, 00BEMY WM KOJIMUECTBY BellecTBa, COZepIKalliero
Orpe/ie/IEHHYI0 JJOJTH0 IPUMeCeu.

COI'JTACOBAHO COI''TACOBAHO
[IpoToko/ 3aceiaHyst METOANYECKOT 0 3amecTuTesb AUpeKkTopa 1o YBP
o0beIMHEHHST yUnTe el eCTeCTBEHHO- E.B.YxanéBa

MaTemMaTtrhueckoro uukiaa COLT Ne 20 20

oT

roga

20 roga Ne 1

JI.[O.111ax6a6sH
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