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[TOACHUTEJIbHA A 3AIIMCKA

Paboyaa nporpamma no XMMmmn Ha ypoBHE OCHOBHOrO 06LLero o6pasoBaHUA NOArOTOB/EHA Ha
ocHoBe ®IOC O0OO0O(Mpukaz MwuHnpocBeweHna Poccun ot 31.05.2021 r. No 287,
3aperncTpmMpoBaHHbIn MUHUCTEPCTBOM tocTULMK Poccuinckoit depepaymm) 05.07.2021 r., per.
Homep — 64101), ®OMNM 00O, PepepanvHOM pabouyelt NpPorpammbl PasBUTMA, C YYETOM
pacnpefenéHHbIX No Knaccam NpoBepsieMblX YCTOMUMBBIX K pe3ynbTaTamM OCBOEHWUA OCHOBHOM
obpaszoBaTtesibHOM Nporpammsbl 0bLLero obpasoBaHus.

Mporpamma No XxMMumn JaET NpeacTaBieHne O uensx, obuier ctpaternn obyyeHuns, BoCnUTaHMA
N pasBuTUAa obyyatowmxca cpeactBamm yyebHoOro npegmeTa, ycTaHaBAuBaeT obasaTenbHoe
npegmeTHoe cogepKaHwe, nNpeAycMaTpuBaeT pacnpegenieHMe ero no  Kaaccam U
CTPYKTYpUpOBaHMe MNO pa3gesfam M Temam MNporpamMmmbl MO XMMWUKM, onpegenset
KONMYECTBEHHbIE M KAYECTBEHHbIE  XapPaKTEPUCTUKU  COAEPKAHUA, PEKOMEHAYEeMYHO
nocnefoBaTeNbHOCTb M3YYEHUA XMMUKU C YYETOM MEKMNPEeAMETHbIX WM BHYTPUMPEAMETHbIX
cBA3eN, NIOrMKKN yyebHOro npouecca, BO3pacTHbIXx ocobeHHOCTel oby4yatowmxca, onpegenset
BO3MOXHOCTU NpeameTa ANA peanu3auum TpeboBaHWM K pe3y/bTaTaM OCBOEHWA OCHOBHOM
obpas3oBaTesibHOM MNpPOrpamMmbl Ha YPOBHE OCHOBHOro o6uiero o6bpa3oBaHMA, a TaKXe
TpeboBaHMN K pe3ysibTatam Oby4yeHUA XMMUM Ha YPOBHE LE/feld M3y4yeHus npegmeTa Wu
OCHOBHbIX BMAOB Yy4ebHO-NO3HABATE/IbHOW AOeATEeNbHOCTU O0by4Yalowerocas MO OCBOEHUIO
yyebHoro cogepaHus.

3HaHMe XMMUWU CAYXWUT OCHOBOM AnAa GOpPMMPOBAHUA MMPOBO33peHUA obyuatouieroca, ero
npeacTaBNeHUn O MaATepPUasIbHOM eAMHCTBE MUPA, BAXKHYKO pPOAb urpatoT dopmupyemoble
XMMUEN NpeacTaBNeHUs O B3aMMOMNpPEBPALLEHUAX 3Heprum M o6 3BONOLMKM BELLECTB B
npupoae, o NyTax peweHua rnobanbHbix Npobnem ycTOMYMBOrO pPasBUTUA YenoBeyecTBa —
CblpbeBOW, 3HEpPreTUYecKoM, MNULLEBOM W  3KoJAOrMYecko 6HesonacHocTn, npobaem
3/ paBOOXpPaHeEHMA.

N3ydyeHne xmummu:

CcnocobCTByeT peanmnsaumm BO3MOXKHOCTEM ANA CaMOPasBUTUA U POPMUPOBAHUA KyabTypbl
JINYHOCTU, €€ obulel U GYHKLMOHANbHOM rPaMOTHOCTY;

BHOCUT BK/aaA B GOPMMPOBAHME MbIWAEHUA M TBOPYECKUX cnocobHocTer obydarowmxcs,
HaBblKOB  WMX  CAMOCTOATE/IbHOW  y4ebHOM  AEeATeNbHOCTM,  IKCMEPUMEHTANbHbIX U
NccNefoBaTeNbCKUX YMEHUW, HeobXOoAMMbIX Kak B MNOBCEAHEBHOM MU3HM, TakK U B
npodeccnoHaNnbHOM AeATeNbHOCTY;

3HAaKOMMUT CO cneunPUKOn Hay4HOro MblLUIEHMA, 3aK1aAblBAaeT OCHOBbI Le/IOCTHOrO B3rnaaa Ha
e4MHCTBO npupoAbl n 4yenoseka, ABnAeTcA OTBETCTBEHHbIM aTanom
B GOPMUPOBAHMUN ECTECTBEHHO-HAYYHOM FPaMOTHOCTM 0by4atoLwmxcs;

cnocobcTeyeT GOPMMPOBAHUIO LLEHHOCTHOTO OTHOLWIEHWUA K eCTECTBEHHO-HAYYHbIM 3HAHUAM, K
npupoae, K YeN0BEKY, BHOCUT CBOW BKNaZ, B SKoNormyeckoe obpasoBaHme obyyatowmxca.
[aHHble HanpasneHua B obyyeHUM xumum obecneumBaloTca cneundUKon copepikaHuA
yyebHOro npeameta, KOTOPbIA ABAAETCA NefarorMyeckn afanTUMPOBAHHLIM OTPAXKEHMEM
6a30B0OI1 HAYKN XMMUN Ha onpeaenéHHOM 3Tane eé pa3BuUTUA.



Kypc XMMWUM HA ypoBHE OCHOBHOro obuwero o6pa3oBaHWA OPMEHTUPOBAH Ha OCBOEHUE
06Y4alOLMMMUCA CUCTEMbI NEPBOHAYANbHbIX MOHATUIN XMMWUWU, OCHOB HEOPraHWMYECKON XUMUU U
HEKOTOPbIX OTAE/IbHbIX 3HAYMMbIX MOHATUI OPraHUYECKON XUMUW.,

CTpyKTypa coAepaHua nporpaMmbl MO XMMUU CHOPMMPOBAHA Ha OCHOBE CUCTEMHOIO
noaxoga K eé msydyeHuto. CoaeprkaHne CKNaAblBAaeTcA M3 CUCTEMbl MOHATUIA O XMMUYECKOM
31IeMEHTe M BELWEeCcTBE W CUCTEMbl MOHATUM O XMMUYECKoM peakuuun. Obe 3TM cUCTEMBI
CTPYKTYPHO OPraHM30BaHbl MO MPMHLMNY NOC/Nef0BaTe/NIbHOrO Pa3BUTUA 3HAHWI Ha OCHOBE
TEOPETUYECKUX NPEACTaBEHNIN PA3HOTO YPOBHA:

ATOMHO-MONEKYNAPHOIo y4eHMNA KakK OCHOBbI BCEro eCTeCTBO3HaHWA,

I'Iepmop,w-leCKoro 3akoHa [. . MeHaeneeBa Kak OCHOBHOIO 3aKOHa XMMWK;

YYEHWNA O CTPOEHMM aTOMA U XMMUYECKOWN CBA3MU;

— npeacrasneHnit 06 aNeKTPONNTUYECKOM AMCCOLMALLIMN BELLLECTB B PacTBOPAX.

TeopeTMyeckMe 3HAHMA PACCMATPMBAIOTCA HA OCHOBE SMMUPUYECKU MNONAYYEHHbIX W
OCMbIC/IEHHbIX (aKTOB, Pa3BMBAOTCA MNOC/NEA0BATE/IbHO OT OAHOIO YPOBHA K ApPYromy,
BbINONHAA QYHKUMM OOBACHEHMA WM NPOrHO3MPOBAHMA CBOWMCTB, CTPOEHMA U BO3MOMKHOCTEMN
NPaKTUYECKOro NPUMEHEHMA N NONYHEHUA U3YHaeMbIX BELLECTB.

OcBoeHMe nporpamMmmbl MO  XuMMuKM  crnocobcTByeT GOPMUPOBAHMIO NpeacTaBNeHUA O
XMMWYECKOM COCTaBMIAKOWEN HAYYHOW KapTUHbI MMUpPa B /IOTUKE €€ CUCTEMHOM Npupobl,
LEeHHOCTHOTO OTHOLWIEHUA K HAYYHOMY 3HAHWUIO MU MeTOAaM NO3HAHUA B HayKe. N3yyeHne xumum
NPOUCXOAUT C MNpPUBAEYEHMEM 3HAHWUM U3 paHee WU3y4YeHHbIX Yy4ebHbIX npeameTos:
«OKpyKatowmit mmp», «bnonormns. 5-7 knaccbl» n «Pusnka. 7 Knace».

Mpu n3yyeHUn XMMuM npomcxoauT GopmMmpoBaHME 3HAHUIM OCHOB XMMWUYECKOM HaAYKU Kak
061acTV COBPEMEHHOIO eCTeCTBO3HAHUA, MPAaKTUYECKON AeATEeNIbHOCTU YeN0BEKa M KaK 04HOro
M3 KOMMOHEHTOB MMPOBOW KynbTypbl. 3afa4a y4ebHOro npeamera coctont B GopmmpoBaHmMm
CUCTEMbI XMMMUYECKUX 3HAHUW — BarKHeMWUX PaKTOB, MOHATUI, 3aKOHOB U TEOPETUYECKUX
NOMIOXKEHUIN, [OCTYNHbIX 0606WEeHN MUPOBO33PEHYECKOrO XapaKTepa, A3blka HaAyku, B
NPUOBLLEHNM K HAay4YHbIM METOA4AM NO3HAHMA MPU U3YYEHUUN BELLECTB U XMMUYECKUX peaKuui,
B GOPMMPOBAHUM WU Pa3BUTUM MO3HABATE/IbHbIX YMEHUA M UX NPUMEHEHUU B y4vebHO-
Nno3HaBaTeNbHOM M y4ebHO-UCCNeA0BaTENbCKON AeATEIbHOCTU, OCBOEHUM NPABMA 6e30NacHoro
obpallLeHuna ¢ BewecTBamm B NOBCEAHEBHOM XKU3HU.

Mpu M3y4YeHUU XUMUM Ha YPOBHE OCHOBHOro obuiero obpasoBaHWA BaxKHOe 3HayeHue
npuobpenu Takme Lenun, Kak:

— dopMMUpPOBaHME WHTENNIEKTYaNlbHO pPa3BUTOM JIMYHOCTWU, TOTOBOW K Ccamoobpas3oBaHwmio,
COTPYAHWUYECTBY, CAaMOCTOATE/IbHOMY MPUHATUIO peLeHnn, CnocobHOM afanTMpPOBATbCA K
6bICTPO MEHAIOLLMMCA YCOBUAM KU3HU;

— HanpaB/IeHHOCTb 0Oy4YeHMA Ha cucTemaTMyeckoe npuoblieHne obydyalowmxca K
CaMOCTOATE/IbHOM  MO3HaBaTe/NIbHOM  AEATEeNIbHOCTW,  HAy4YHbIM  MeTOoZaM  MO3HAHUA,
bGoOpPMUPYIOLLLMM MOTUBALMIO U Pa3BUTUE CNOCOBHOCTEN K XMMUK;

—obecneyeHne ycnosuii, cnocobcTeyowmMx npuobpeteHnto  obyyarowmmuca  onbiTa
pa3HoOb6pa3HOM AeATeNbHOCTU, MNO3HAHWA U CaMOMO3HAHWUA, KAKOYEBbIX HABbIKOB (KAHOYEBbIX
KOMMNETEHLMI), UMEIOLLMX YHUBEPCA/IbHOE 3HAaYEHUE A/1A PA3/IMYHbIX BUAOB AEATENbHOCTH;

— popmumpoBaHme obuen GyHKLMOHANBHOM N eCTeCTBEHHO-HAay4YHON rPaMOTHOCTH, B TOM YnUce
YMeHUN O0ODBACHATb U OLEHMBATb ABNEHUA OKPYKAKOLLErOo MMpPaA, UCNOAb3YA 3HAHMA U ONbIT,



NONYYEeHHbIe MPU U3YYEHUU XMMUKU, NPUMEHATb UX MPU pelleHMn npobaem B NOBCEAHEBHOM
KU3HU U TPYAOBOMN AeATENbHOCTY;

— dopmupoBaHMe y o0Oy4YalOWMXCA TYMAHUCTUUYECKUX OTHOLLUEHWUM, MOHMMaHUA LLEHHOCTU
XMMMUYECKMX 3HAHWUI ANA BbIPabOTKM 3KOMOrMYEeCcKn uenecoobpasHoro nosegeHua B 6bITy M
TPYAOBOW AeATeNbHOCTU B LLeNAX COXPAHEHWsA CBOEro 340pO0BbA M OKPYrKatowen npupoaHom
cpepnpbl;

— pa3BUTUE MOTUBAUUM K 0BYy4YEeHUID, CNOCOOHOCTEN K CAMOKOHTPOJIIO M CaMOBOCMUTAHMIO Ha
OCHOBE YCBOEHMA 00lle4yenoBeYeCKMX LEHHOCTEN, TOTOBHOCTM K OCO3HaHHOMY Bblib6opy
npoduMa U HanPaBNEHHOCTU AaNbHeNLwero obyyeHus.

MECTO YYEBHOTO NMPEOMETA «EOTPA®UA» B YYHEBHOM MJ1AHE

Obuiee 4uMcno 4acos, OTBEAEHHDbIX AN1A U3yYEHMA XMMUKN HA YPOBHE OCHOBHOrO 06uero
obpasoBaHuA, cocTaBnaeT 136 yacos: B 8 Knacce — 68 yacos (2 yaca B Heaento), B 9 Knacce — 68

Yacos (2 Yaca B Hegento).



IINIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

JUYHOCTHBIE PE3YJIbTATbI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMA MNPOrpammbl OCHOBHOIO o06uero ob6pasoBaHUA
OOCTUratoTCs B Xo4e 06y4eHns XMMUnN B eANHCTBE y4ebHOM 1 BOCNUTATENbHOM AeATENbHOCTM B
COOTBETCTBMM C  TPAAULUMOHHBIMW  POCCUNCKUMWM  COLMOKYAbTYPHbIMWM M AYXOBHO-
HPABCTBEHHbIMWU LLEHHOCTAMMW, MPUHATbIMK B 0bOLLECTBE NPaBUAaMKU U HOPMaMK NOBEAEHUS U
CNocobCTBYIOT NpoLeccam Camono3HaHMsA, CaMopPasBUTUA U colManm3almnmn obyyarolmxcs.

JINYHOCTHbIE pe3ynbTaTbl OTPaAXKalOT FOTOBHOCTb OOy4YalOWMXCA PYKOBOACTBOBATLCA
CUCTEMOM MO3UTUBHbIX LLEHHOCTHbIX OPUEHTALUM U PaclUMPEHUE OMbiTa AEATE/IbHOCTU Ha eé
OCHOBE, B TOM YMC/IE B YaCTH:

1) naTpMOTUUYECKOro BOCNUTAHUA:

LEeHHOCTHOrO OTHOLWEHUA K OTEYECTBEHHOMY KY/IbTYPHOMY, UCTOPUYECKOMY U Hay4yHOMY
Hacnegulo, NMOHMMAHUA 3HAYEHUA XMMMUUYECKOM HayKM B XU3HU COBPEMEHHOro obliecTsa,
CNocobHOCTN BNageTb AOCTOBEPHOM MHPOPMALMEN O NEPEAOBbIX AOCTUKEHUAX U OTKPbITUAX
MWPOBOM N OTEYECTBEHHOW XMMMUMU, 3aMHTEPECOBAHHOCTU B HAy4HbIX 3HaHMAX 06 ycTponcTee
MUpa 1 obLecTBa;

2) rpaKaaHCKoro BOCNUTaHUA:

npeacTaB/NeHNss O COLMaNbHbIX HOPMax M MNpPaBUiaX MEX/IMYHOCTHbIX OTHOLIEHUMA B
KON/IEKTUBE, KOMMYHWKATUBHOMA KOMMETEHTHOCTM B OOWECTBEHHO NOMe3HON, Yy4yebHo-
nccneaoBaTesIbCKOM, TBOPUYECKOM U APYTMX BUAAX AeATENbHOCTU, TOTOBHOCTM K Pa3HOObpasHoM
COBMECTHOW AeATeNbHOCTU NPU BbIMNOJIHEHUWN y4ebHbIX, NO3HaBaTe/IbHbIX 33434, BbINOAHEHUMU
XUMUNYECKUX SKCMEPUMEHTOB, CO34aHMN Y4EOHbIX MPOEKTOB, CTPEM/IEHMSA K B3aUMOMOHUMAHUIO
M B3aMMOMOMOLLWX B MpOLLECCe 3TON y4yebHON AesTenbHOCTU, FOTOBHOCTU OLIEHWBATb CBOE
nosefieHMe M MOCTYNKM CBOWMX TOBapulen C MO3UUUM HPABCTBEHHbIX W MPaBOBbIX HOPM C
YYETOM OCO3HAHUA NOCNeACTBUM NOCTYMNKOB;

3) LEHHOCTU HAy4YHOro NO3HAHMUA:

MMWPOBO33PEHYECKME TMPEACTaB/eHUA O BellecTBE U XMMUYECKOW  peakuuw,
COOTBETCTBYIOLLME COBPEMEHHOMY YPOBHIO Pa3BUTMA HAyKM U COCTaBAAOWME OCHOBY ANS
NOHMMAHWA  CYLLHOCTM  Hay4yHOMW KapTUHbI  MMpa, nNpeacTaB/ieHns 06  OCHOBHbIX
3aKOHOMEPHOCTAX Pa3BUTMA NPUPOAbI, B3aMMOCBA3AX Ye/0BEeKa C NPUPOAHON cpeson, 0 poau

XUMUUN B MO3HAHUNN 3TUX 3aKOHOMepHOCTeI7I;



NO3HaBaTE/IbHble MOTMBbLI, HAMPaBAEHHbIE Ha MONYYEHME HOBbIX 3HAHUKA MO XMMUMU,
Heobxoanmble AnA 06bACHEHWA HabngaemMbix NPOLECCOB WM ABNEHWUI, MO3HABATE/NIbHOM,
MHGOPMALMOHHON U YNTATENBCKOWM KYNbTYpbl, B TOM YMCNE HABbIKOB CAMOCTOATE/IbHOM paboTbl
C y4ebHbIMM TEKCTaMM, CMPaBOYHON INTEPATYPON, AOCTYMHbIMU TEXHUYECKMMU CPeacTBaMM
MHGOPMALMOHHBIX TEXHONOTUIA;

WHTepec K 0ByyYeHWUt0 M NO3HaHUIO, N0HO3HATENbHOCTb, FOTOBHOCTb M CNOCOBHOCTL K
camoobpa3oBaHUIO, MPOEKTHOM M UCC/IeA0BaTEIbCKOM AeATeNIbHOCTM, K OCO3HaHHOMY Bblbopy
HanpaB/JIEHHOCTW M YPOBHA 06y4YeHUA B AalbHENLLEM;

4) opmMrpOBaAHUA KyNIbTYpbl 340POBbA:

OCO3HaHME LEHHOCTU »KM3HM, OTBETCTBEHHOIO OTHOLWEHWA K CBOEMY 340POBbIO,
YCTaHOBKM Ha 340pOBbI 00pa3 »KM3HM, OCO3HAHWE NOCNEACTBUMIA U HEMNPUATUE BPELHbIX
npuBblYeK (ynoTpebneHMa anKkorons, HapKOTMKOB, KYPeHuA), HeobxoaMmocTu cobnoaeHus
npaBua 6€30MacHOCTU Npu 06paLLEeHUN C XMMWYECKMMW BelecTBamu B ObITy M peasibHOM
KU3HU;

5) TpyaoBoro BocnutaHua:

MHTEpPEeC K NPaKTUYEeCKOMY M3ydYeHUIo Npodeccmin 1 Tpyaa pPas/IMYHOro poaa, yBaXKeHue K
TPyAy W pe3ynbTaTam TPYAOBOW [eATENbHOCTM, B TOM YMUCAE HA OCHOBE MNPUMEHEHUA
NpPegMeTHbIX 3HaHMW NO XMMWUW, OCO3HaHHbIA BbI6OP WHAMBUAYANBbHON TPaEKTOPUM
NpPoAo/IKeHMA 06pasoBaHMA C YYETOM JIMYHOCTHbIX MHTEPECOB W CMOCOBHOCTM K XMMUM,
obLwecTBeEHHbIX MHTEPeCcOB M NoTpebHoOCTeN, ycnewHon npodeccMoHanbHON AeATeNbHOCTU U
pa3BUTUA HEOOXOAMMbBIX YMEHWUI, TOTOBHOCTb aanTMPOBaTbCA B NPOdEeCcCMOHANbHOM Cpese;

6) 3KONOrMYEeCcKoro BOCNUTAHUA:

3KOJIOrMYeckmn uenecoobpasHoe OTHOLWEHME K MPUPOLE KaK UCTOYHMKY KU3HU HA 3eme,
OCHOBE €€ CyLLEeCTBOBAHMA, MOHUMaHME LEHHOCTU 340pOBOro M H6e3onacHoOro obpasa *Ku3Hu,
OTBETCTBEHHOE OTHOLEHME K COOCTBEHHOMY OU3NYECKOMY WM MNCUXMYECKOMY 340PO0BbIO,
OCO3HaHWe LUEeHHOCTM cobnogeHns npaswun 6Hes3onacHoro noseaeHWss npu  pabote ¢
BELLECTBAMM, A TaKXKe B CUTYaLMAX, YTPOXKAIOLLNX 340POBbIO U KU3HU Ntoaen;

CNOCOBHOCTU MPUMEHATb 3HAHWA, MOSyYaeMble NPU U3YYEHUU XMMUMU, ONA pPelleHuA
3a/la4, CBA3AHHbIX C OKpYyXallwWen npupoaHON Cpenoi, ANA  NOBbIWEHUA YPOBHA
3KONOTMYECKOM KyNbTypbl, OCO3HAHWA NOOANBHOrO XapaKTepa 3KOJ0rMYeckux npobnem wm
nyTem ux peweHua MnocpeacTBOM METOAOB XMMWM, 3KOJOTMYECKOTO MbIWAEHUA, YMEHUA

PYROBOACTBOBATbCA UM B I'IO3HaBaTeJ'IbHOl‘/’I, KOMMYHVIKEITMBHOIZ n cou,maanoﬁ NPaKTUKe.



METANPEAMETHDIE PE3Y/IbTATbDI
B coctaBe meTanpeaMETHbIX pPe3y/nbTaToB BbIAENAOT 3HauYMMble s GOPMUPOBAHUA
MWPOBO33pPeHMA 0bLLEeHAyYHble NOHATUA (3aKOH, Teopua, NPUHUMM, rTMNoTes3a, GpaKT, cucTema,
npouecc, sKCNEPUMEHT U ApYyroe.), KOTOPble UCNOb3YHTCA B €CTeCTBEHHO-HAY4YHbIX Y4ebHbIX
npeameTax 1 No3BOJIAOT HA OCHOBE 3HAHUI U3 3TUX NpeameToB popMMpPOBaTb NPeacTaBieHMe
O LeNIOCTHOM Hay4YHOM KapTUHe M1pPa, U YHUBEpPCA/IbHble y4ebHble AencTBUA (No3HaBaTeNbHble,
KOMMYHWKaTUBHbIE, PErynATUBHbIE), KOTOpble obecneuymBatoT GopMMUPOBaHME TOTOBHOCTU K

CaMOCTOATE/IbHOMY NN1IAHNPOBAHUIO N OCYLLECTBNEHUIO y‘-le6HOl‘;1 AeATEeNbHOCTU.

Mo3HaBaTeNbHble YHUBEPCA/IbHbIE YyuebHble gencTBna

ba3oBble nornuueckue gencTemsa:

YMEHMA MUCMNONb30BaTb MNPUEMBI JIOTUYECKOTO MbILWNEHUA NPU  OCBOEHUM 3HAHUN:
PacKpbiBaTb CMbIC/T  XMMUYECKUX MNOHATUN  (BblAeNAaTb WX XapaKTepHble MPU3HaKW,
yCTaHaB/IMBATb B3aMMOCBA3b C APYTMMU NMOHATUAMM), UCNONb30BATb NOHATUA A/1A 06BACHEHUA
oTAeNbHbIX (GAKTOB U ABNEHWUW, BbIBMPATb OCHOBAHUA W KPUTEPUWU ANA KAacCUpUKauum
XMMMUYECKUX BELLECTB U XMMMUYECKUX PeaKLMii, YCTaHaBIMBATb NPUUYNMHHO-CNEACTBEHHbIE CBA3MU
MeXay Ob6beKkTamu U3y4yeHusi, CTPOUTb JIOTUYECKMEe  paccyKaeHua  (MHAYKTUBHbIE,
OeAYKTUBHbIe, MO aHaN0rnK), AeNaTb BbIBOAbI U 3aKAOHEHUS;

YMeHME NMPUMEHATb B NMpoLLecce NO3HaHUA MOHATUA (NpegmeTHble U MeTanpeaMeTHbIe),
CMMBONINYECKME (3HaKOBble) MoAenun, UCMoNb3yemMble B XMMWKM, Npeobpa3oBbiBaTbh LUIMPOKO
NPUMEHSIEMbIE B XMMUUM MOAe/IbHble NPeACcTaBAeHUs — XMMUYECKUI 3HAK (CMUMBOA 371eMeHTa),
XMMuyeckaa ¢opmyna M ypaBHEHME XMMWYECKON peakuMM — nNpu  peleHun ydyebHo-
NMo3HaBaTeNbHbIX 3afa4y, C Y4YETOM OSTUX MOAE/IbHbIX NpeacTaBAeHUA BbIABAATL WU
XapaKTepM30BaTb CYLLECTBEHHbIE MPU3HAKU U3y4aeMbIX OOBEKTOB — XMMWUYECKUX BELLecTB U
XMMMWYECKUX peaKkunin, BblBAATb 06LME 3aKOHOMEPHOCTU, NMPUUYNHHO-CNEACTBEHHbIE CBA3M U
NPOTMBOPEYMA B U3yYaeMbIX MpoLeccax U ABAEHUAX.

ba3oBble UccnepoBaTeNbCKUe AeNCTBUA:

YMEeHWe WUCMNo/b30BaTb MOCTAaB/JEHHbIE BOMNPOCbI B KAYeCTBE MHCTPYMEHTA MO3HaHWs, a
TaKKe B KayecTBe OCHOBbl AnA (GOPMMPOBaAHUA TUNOTE3bl MO MNPOBEPKe MPaBUAbLHOCTU

BblICKa3blBa€MbIX Cy)Kﬂ,EHMIZ;



npuobpeTeHre onbiTa NO MNAAHUPOBAHUIO, OPraHM3auMM U NPOBEAEHUID YYEHUYECKMUX
3KCNEePMMEHTOB, YMeHWe HabnaaTh 3a XO40M NPoLEcca, CaMoCTOATE/IbHO NPOrHO3MPOBaTb
ero pesynbTat, dopmynmposaTb 0606LEHMA 1 BbIBOAbI MO pe3y/bTaTam NPOBEAEHHOrO OMNbITa,
nccnenoBaHUA, COCTaBAATb OTYET O NpoAeNaHHON paboTe.

Pa6ora c unpopmauymeii:

yMeHue BblbMpaTb, aHaIM3MPOBaTb U MHTEPNPETUPOBaTb MHOOPMALMIO Pa3/IMYHbIX BUAOB
n ¢opm npeacTaBNeHUss, MONYY4aeMyHd W3 PasHbIX WMCTOYHMKOB (Hay4YHO-MonynspHas
nMTepatypa  XMMMYECKOTO COAEep’KaHus, CrnpaBoyHble nocobus, pecypcbl WMHTepHeTa),
KPUTUYECKM OLLEHMBATb NPOTUBOPEUNBYIO U HELOCTOBEPHYIO MHOPMALMIO;

YMeHWe NPUMEHATb Pas3/inyHble MeToAbl MU 3anpocbl NP NOMUCKe K oTbope MHGopmauumn n
COOTBETCTBYIOLWMX AAHHbIX, HEOBXOAMMbIX ANA BbINOAHEHUA Yy4ebHbIX U NO3HaBaTebHbIX 3343y
onpeaenéHHoro Tvna, npuvobpeteHne onbiTa B 06/1aCTU MCNONb30BAHUA MHOOPMALMOHHO-
KOMMYHUKATUBHbIX TEXHONOTMIN, OBNaAEHWNE KYNAbTYPO aKTUBHOIO MCMO/b30BaHMA Pa3INYHbIX
MOWMCKOBbIX CUCTEM, CaMOCTOATE/IbHO BbIOBMPATb ONTUMANbHYIO GOpMy NpeacTaBAEHUN
MHPOPMaLMM U UNNKOCTPUPOBATL PELLUaeMble 33434 HECNOXKHbIMM CXeMaMu, Auarpammamu,
apyrumm dopmamm rpadmkn n nx KOMbMHaunamm;

YMeHWe MCnonb3oBaTb M aHaAM3MPOBaATb B npouecce y4ebHOM WM MccnenoBaTeNbCKOM
AeATeNbHOCTM  UHPOPMALMIO O BAMSHMM  NPOMBIW/IEHHOCTM, CENbCKOro XO3ANCTBA U

TPaAHCMOPTa HA COCTOAHME OKPYXKAtOLLEN NPUPOAHON cpeabl.

KommyHUKaTuBHbIe YHUBepCca/ibHble y4ebHble encTBusa:

yMeHMa 3agaBaTb BOMpoOCbl (B xoge Auanora W (MAM) OMCKYcCUM) MO CyWecTBy
obcykpgaemont Tembl, GOPMYAMPOBATb CBOM MNPEOJIONKEHUA OTHOCUTENbHO BbIMO/NHEHUS
npeanoXKeHHoM 3aaauu;

YMEHUs NPeacTaBAATb NO/yYEHHbIE Pe3ybTaTbl MO3HABATE/IbHOW AEATENIbHOCTU B YCTHbIX
M MUCbMEHHbIX TeKCTax; AenaTb NpPe3eHTauuilo pPe3y/ibTaToB BbINOJHEHUA XUMUYECKOro
3KcnepumeHTa (nabopaTopHoro onbiTa, nabopaTopHO pPaboTbl NO MCCNef0BaHUIO CBOWMCTB
BeLLecTs, y4ebHOro nNpoekKTa);

YMeHMA y4ebHOro coTpyaHMYecTBa CO CBEPCTHMKAMM B COBMECTHOM MO3HaBaTe/IbHON M
nccnefoBaTeNbCKON AeATeNIbHOCTU NPU PeLeHUN BO3HMKAOLWMX Npobaem Ha OcHOBe y4yéTa
06LWKNX MHTEPECOB M COrNAcoBaHUA NO3MUMIM (0BCYKAEHUA, OOMEH MHEHUAMM, «MO3rOBble
LTYPMbI», KOOPANHALMA COBMECTHbIX AEUCTBUIN, ONpeaeneHne KpuTepures No oLeHKe KayecTBa

BbINO/IHEHHOM paboTbl u Apyrue).



PerynatusHble yHUBepcanbHble yuebHble geicTeun:

yMeHWe CaMOoCTOATE/IbHO ONpeaenaTb Lenu AeaTeNbHOCTU, NIaHMPOBaTb, OCYLLECTBAATD,
KOHTPONMPOBaTb M MNpPU HEOBXOA4MMOCTM KOPPEKTUPOBATb CBOK AEATeNbHOCTb, BblOMpaTb
Hanbonee 3addeKkTMBHbIE CNocobbl pelweHna y4ebHbIX M MO3HaBaTe/bHbIX 3343y,
CaMOCTOATE/IbHO COCTaBAATb WN KOPPEKTUPOBATb MPEA/IONKEHHbIA aNrOPUTM AENCTBUIA NpuU
BbINO/NHEHUM 33a4aHUA C YYETOM MOJIY4EHUA HOBbIX 3HAHMW 06 K3yvyaembix OObEKTax —
BELLEeCTBaX M peakLMAxX, OLEHNBATb COOTBETCTBME MONYYEHHOFO pe3y/ibTaTa 3aABNEHHON LLenu,

YMeHMe UCNoNb30BaTh M aHA/IM3MPOBATb KOHTEKCTbI, Npeasaraemblie B YCI10BUM 3a4aHUNA.

NPEOMETHBIE PE3Y/IbTATbI

B coctaBe npeameTHbiIX pPe3ynbTaTOB MO OCBOEHMIO 006A3aTeNbHOro COAEpPKAHUA,
YCTAaHOBNEHHOTO JAaHHOW depgepanpHoi paboye nNporpammoint, BbIAEAAIOT: OCBOEHHbIE
oby4yaloWMMNCA Hay4dHble 3HaHWA, YMEeHUs U cnocobbl AencTeuin, crneumduyeckme ans
npegmeTHoOM obnactn «Xumua», BUAbl AEATENbHOCTU MO MO/JYYEHUIO HOBOrO 3HaHWUA, ero

MHTEpMNnpeTauunu, npeo6pa308aHmo N NpUMeHEHUNIO B Pa3/INYHbIX yHE6HbIX M HOBbIX CUTYalUUAX.

K KoHUy obyyeHua B 8 Knacce npeameTHble pe3y/ibTaTbl Ha 6a30BOM YpOBHE [0KHbI
OTpaXKaTb CGOPMMPOBAHHOCTb Y OBYYAIOLLMXCA YMEHWIA:

PacKpbIBAaTb CMbIC/T OCHOBHbIX XMMMUYECKUX MOHATUI: aTOM, MOJEKYyNa, XMMWUYECKWUI
3N1EeMEeHT, NPOCTOe BeLLeCTBO, C/NOXHOEe BeLecTBo, cMmecb (04HOPOAHAA M HeoaHOpPOoAHasRA),
BA/IEHTHOCTb, OTHOCUTE/IbHAA aTOMHAA U MOJIEKYNAPHAsA Macca, KOIMYECTBO BELLECTBA, MOJb,
MOJIAPHAA Macca, MaccoBan AO0NA XMMUYECKOTO 3/1eMEHTA B COeANHEHUN, MONAPHbIN 0O6bEM,
OKCWA, KUCNOTA, OCHOBAHME, CO/b, S1EKTPOOTPULLATENBHOCTb, CTENEHDb OKUCEHUA, XMMMUYECKAnA
peakuma, KnaccuduKkauma peakuuid: peakuumn CoOefuHEHUs, Peakuun pPas/ioXKeHUs, peakuuu
3aMelleHns, peakumm obmeHa, 3K30- U 3IHAO0TEPMUYECKME peaKkuun, TenaoBon 3ddekT
peakuuu, AAPO aTOMa, SNEKTPOHHbIM C/AOM aTtoma, aToOMHaa opbutanb, pagMyc aTtoma,
XMMUYECKanA CBA3b, MONAPHAA U HEMONAPHAA KOBAJIEHTHAA CBA3b, MOHHAA CBA3b, MOH, KaTUOH,
aHWOH, PacTBOP, MAaccoBan A40/1A BelecTBa (NPOUEHTHAA KOHLLEHTPaLMA) B pacTBOPE;

WNNIOCTPUPOBATb B3aMMOCBA3b OCHOBHbIX XMMMUYECKUX MOHATUMA W NPUMEHATb 3TU

MOHATMA NPU ONUCAHMUM BELLLECTB U UX NPEBPALLEHNI;



MCNO/b30BaTb XMMMUYECKYID CUMBOJIMKY NS COCTaBNeHMA GOPMY BELLECTB U YPaBHEHWM
XMMUYECKUX pPeaKLnii;

onpefenAtTb BaJIEHTHOCTb ATOMOB 3/1€MEHTOB B OWHAPHbLIX COegMHEHUAX, CTeneHb
OKUC/IEHMA  3/IeMEHTOB B  OWHAPHbIX COEAMHEHUAX, NPUHAONEKHOCTb BeEWEecTB K
onpeaenéHHOMY Kniaccy coeguMHeHun no ¢opmynam, BUA XMMUYECKOW CBA3M (KOBaJIEHTHanA U
WMOHHas) B HEOPraHMYECKUX COeANHEHMAX;

packpbiBaTb cmbicn [lepunoguyeckoro 3akoHa [. U. MeHgeneeBa: AeMOHCTPUpPOBaATb
NOHMMAHWE NepMoaMYECKON 3aBUCUMOCTU CBOMCTB XMMMUYECKUX 3/IEMEHTOB OT UX MOJIOKEHUA B
Mepunogmyeckor cucteme, 3aKOHOB COXPaHEHMA MACCbl BeLLeCTB, MOCTOAHCTBA COCTaBa,
aTOMHO-MOJIEKY/NIAPHOIO YYeHUs, 3aKoHa ABoraapo;

ONuCbIBaTb M XapaKTepusoBaTb TabanuHyto dopmy MNepnoanyeckoit CMCTEMbI XUMUYECKUX
3N1eMEHTOB: Pa3/INYaTb NOHATUA «rNaBHaA noarpynna (A-rpynna)» n «noboyHaa noarpynna (b-
rpynna)», manble u 6GonblwKne nepuoabl, COOTHOCUTb OOO3HAYeHWsi, KOTOopble MMerTca B
Tabnuue «lMNeprognyeckas cuctema xummndeckux anemeHTtos . . MeHgeneeBa» ¢ YUNCNOBbIMMU
XapaKTepUCTUKAMN CTPOEHMUA aTOMOB XMMWYECKMX 3N1eMEHTOB (CoCTaB M 3apag aapa, obuiee
YMCNO 3/IEKTPOHOB M pacnpeaeneHmne Ux No 3NEKTPOHHbIM C/I0AM);

KnaccuduumMpoBaTb XMMUYECKME 3N1eMEHTbl, HeOopraHMYeckue BELLeCTBA, XMMUYECKue
peaKkuum (No Yncay 1 cocTaBy YHaCTBYIOLLMX B PeaKL MM BELLECTB, MO TeNI0BOMY 3pdeKTy);

XapaKkTepu3oBaTb (ONuUCbIBaTb) 06LWME XMMUYECKME CBOWMCTBA BELLECTB Pa3/INYHbIX
KNaccoB, MOATBEPXKAAA OMNUCAHWE NMPUMEPAMU MONEKYAPHbIX YPaBHEHUN COOTBETCTBYIOLLMX
XUMUNYECKUX peakLnii;

NPOrHO3MpoOBaTb CBOWCTBA BELLECTB B 3aBMCMMOCTM OT MX Ka4eCTBEHHOro COCTaBa,
BO3MOXHOCTU NPOTEKAHUA XMMUYECKUX NPEBPALLEHUI B PA3INYHbIX YCIOBUSX;

BbIYUC/IATD OTHOCUTENIbHYIO MONEKY/IAPHYID U MOJIAPHYID MacCbl BELLECTB, MacCOBYHO
OON0 XMMMYECKOro 3/ieMeHTa no ¢opmynie CcoeauHEeHMA, MAcCOBYH [0/10 BelecTBa B
pacTBOpe, NPOBOAUTb PACYEThI NO YPABHEHUIO XMMUUYECKOMN peaKkuuny;

NPUMEHATb OCHOBHble ONepaLun MbICAUTENbHON AEATENbHOCTM — aHa/M3 U CUHTES,
CpaBHeHWe, o0606WeHMe, cucTemaTu3aumoo, KnaccMpuKauuio, BbIABAEHUE MPUYUHHO--
CNeAcCTBEHHbIX CBA3e — AN1A U3y4YeHMA CBOMCTB BELLLECTB M XMMUYECKUX PeaKLUMiA, eCTeCTBEHHO-
Hay4yHble MeToAbl MO3HaHWA — HabnaeHue, M3MepeHue, MOLENNPOBAHME, IKCMEPUMEHT
(peanbHbIN N MbICNEHHBIN);

cnepoBaTb  MNpaBuMAamM  NONb30BAHWSA  XMMMUYECKOM nocyaon WM nabopaTopHbIM

obopyaoBaHMEM, a Take nMpasunam obpalweHua C BelecTBamMuM B COOTBETCTBUM C



WMHCTPYKUMAMWU MO BbINOJIHEHUIO NabopPaTOPHbIX XMMUYECKUX OMbITOB MO MOJIYYEHUID W
cobupaHuio razoobpasHbIx BeWecTB (BoAopoaa U KMcAopoaa), NPUroTOBAEHUIO PacTBOPOB C
onpeaenéHHON MaccoBOW [oneil pPacTBOPEHHOro BelecTBa, MNJaHMPoOBaTb M MNPOBOAMTL
XMMMWYECKME 3KCMEPUMEHTbI MO Pacno3HaBaHMIO PAacTBOPOB LWEN0YEN U KUCAOT C NMOMOLLbIO

WMHOMKATOPOB (Nakmyc, deHondTanenH, MeETUNOPAHXK U ApYyrue).

K KoHuy obyyeHuAa B 9 Knacce npegmeTHble pe3y/bTaTbl HA 6A30BOM YpPOBHE A0J/IKHbI
OTpaXkaTb CGOPMMUPOBAHHOCTL Yy 0ByYatOLLMXCA YMEHWIA:

PaCKpbiBaTb CMbIC/I OCHOBHbIX XMMMUYECKMX MOHATUN: XMMMUYECKUIA 3SIEMEHT, aTOM,
MOJ/IEKYNA, WOH, KAaTMOH, aHWOH, MPOCTOEe BEL,eCTBO, CNOXHOE BELeCTBO, BaNIEHTHOCTb,
3NEeKTPOOTPULATENBHOCTb, CTEMEHb OKUC/IEHUA, XMMMUYECKaa peakuusa, XMMUYeCcKaa CBA3b,
TennoBoi apdeEKT peakumn, Moab, MONAPHbLIN 0O6BEM, PAcTBOP, 3NEKTPOINTLI, HESNEKTPOJIUTbI,
3NEKTPONUTUYECKAA AMCCOUMALMA, PeaKkLuMM WMOHHOTro ObMeHa, KaTanM3atop, XMMUYeckoe
paBHoBecuMe, obpaTumble W HeobpaTMMble peakuMn, OKUCIUTEIbHO-BOCCTAHOBUTE/NbHbIE
peakuuun, OKWUCAUTeNb, BOCCTAaHOBUTENb, OKUCAEHWE W BOCCTAHOBAEHWE, annoTponus,
amdOoTepPHOCTb, XMMNYECKAA CBA3b (KOBAZIEHTHAA, MOHHAA, MeTa/ZInYyecKas), KpUcTananyeckas
peweéTka, KOppo3MA MEeTaI0B, CMAaBbl, CKOPOCTb XMMMUYECKOM peaKkuuun, npeaenbHo
Aonyctuman KoHueHTpauua MNMAK sewecTsa;

WANOCTPUPOBATL B3aMMOCBA3b OCHOBHbLIX XMMWYECKUX MNOHATUA U MNPUMEHATb 3TU
NMOHATUA NPU ONUCAHUM BELLECTB U UX NPEBPALLEHUN;

MCNO/b30BaTb XMMMUYECKYHD CUMBOJIMKY ANA COCTaBNeHUA GOPMY BELLECTB U YPaBHEHWU
XMMUYECKUX peaKLLnii;

onpefenATb BaN€HTHOCTb U CTENEeHb OKUCAEHUA XMMUYECKUX 3/IEMEHTOB B COEAUHEHUAX
Pa3NIMYHOro COCTaBa, MPUHAANEKHOCTb BELLECTB K onpenenéHHOMY Knaccy coeguHeHUn no
bopmynam, BUA XMMUYECKOM CBA3KU (KOBANIEHTHAsA, MOHHAA, MeTa/InvyecKas) B HEOPraHNYeCcKnx
coeguHeHMAX, 3apag, MOHA NO XMMU4YecKon Gopmyne, xapaKTep cpeabl B BOAHbIX PacTBOpax
HeopraHMYecKMx coegMHEHNN, TUN KPUCTANNNYECKOWN PELLETKM KOHKPETHOroO BeLecTBa;

packpbiBaTb cmbicn MNMepunoagnyeckoro 3akoHa . . MeHgeneesa U 4eMOHCTPUPOBATL ero
NMOHMMaHMWE: ONUCbIBaTb M XapakTepusosaTb TabnuuHyio ¢opmy [Mepruoanyeckon cuctembl
XMMMUYECKUX 3NIEMEHTOB: pa3/iMyaTb NOHATUA «rnasBHasa noarpynna (A-rpynna)» M «noboyHan
noarpynna (B-rpynna)», manbie u 6onblwine nepuodbl, COOTHOCUTb OBO3HaAYeHUs, KOTopble
MMelTCA B Mepuoamyeckor Tabnuvue, ¢ YMCNOBbIMU XapaKTEPUCTUKAMKU CTPOEHUA AaTOMOB

XMMUYECKMX 3/IeMEHTOB (COCTaB M 3apAa aapa, obiee YMCI0 INEKTPOHOB M pacnpeaeneHue mux



MO 3NEeKTPOHHbIM CNOAAIM), OOBACHATL O06LME 3aKOHOMEPHOCTM B M3MEHEHUM CBOMCTB
3N1EMEHTOB U UX COeAMHEHUM B Npepenax MasblXx NepuosoB M FNaBHbIX NOArPynn ¢ y4éTom
CTPOEHMA UX aTOMOB;

KnaccuduumpoBaTb XMMUYECKME 3/1EMEHTbI, HEOPraHWYECKMe BELLEeCTBa, XMMUYECKUE
peakuMm (Mo YMCAY M COCTaBY YYaCTBYHOLWMX B PEAKUMM BELLECTB, MO Tenaosomy 3pdekTy, no
N3MEHEHMIO CTENEHEN OKUCNEHUA XMMUYECKUX S1EMEHTOB);

XapaKTepn3oBaTb (ONMcbiBaTb) obwme 1 cneunduyeckme XMmmyeckme CBOMCTBa MPOCTbIX
M CNOXHbIX BELLECTB, NOATBEP)KAAA OMNUCaAHME NPUMEPAMM MONEKYNAPHbIX U MOHHbIX
YPaBHEHWUI COOTBETCTBYHOLMX XMMUYECKUX PEAKLMIA;

COCTaB/ATb YPaBHEHMUA 3NEKTPONIUTUYECKON AMCCOUMALMU KUCNOT, LLENOYEN U CONel,
MOJIHbIE W COKPAWEHHbIE YPABHEHWA pPeaKuMi MOHHOro OOMEeHa, YpPaBHEHWS pPeakuui,
NOATBEPKAAMOLMX CYLLeCTBOBAHME TEHETUYECKOM CBA3M MeXAy BeLlecTBaMM Pa3/IMYHbIX
KNaccos;

PacKpbIBaTb CYLWHOCTb OKWUC/IUTE/IbHO-BOCCTAHOBUTE/bHLIX pPeakuMi  nocpenCcTBOM
COCTaB/IEHMA 3NEKTPOHHOIO HanaHca 3STUX peakuni;

NPOrHO3MpoBaTb CBOMCTBA BELLECTB B 33aBUCMMOCTM OT MUX CTPOEHMUA, BO3MOXKHOCTU
NPOTEKAHMA XMMUYECKMX NPEBPALLEHMUI B PA3/INYHbIX YCIOBUAX;

BbIYMCNATD OTHOCUTENIbHYIO MOJNEKYAAPHYIO U MOJIAPHYKD MAcCbl BELLEeCTB, MacCOBYH
AON0 XMMMYECKOro 3/1eMeHTa no ¢opmMysie COeAMHEHUA, MACCOBYHO [0J/10 BeLecTBa B
pacTBOpe, NPOBOAMUTL PACYETbI NO YPABHEHUIO XMMUYECKOWN pPeaKkuuu;

cobnogatb  MpaBuna  NOJIb30BAaHMA  XMMWYECKOW  nocygor WM N1abopaTopHbIM
obopyaoBaHMEM, a TaKKe nMpaBuaa obpaweHus C BelwecTBaMM B COOTBETCTBUM C
WMHCTPYKLMAMM NO BbINOJHEHUIO /1aDOPATOPHbBIX XMMWUYECKMX OMbITOB MO MOJYy4YEHUIO U
cobupaHuio ra3oobpasHbIx BEWECTB (AMMMAKa U YINEKMCAOTO rasa);

NPOBOAMUTbL pPeakuuu, NOATBEPKAAMOLIME KAYECTBEHHbIW COCTAaB Pa3/IMYHbIX BELLECTB:
pacrno3HaBaTb OMbITHbIM MYTEM Xnopua-, bpomua-, noana-, Kapbonart-, docdart-, cunmkar-,
cynbdaT-, TMAPOKCUA-UOHbI, KATUOHbl AMMOHMA U  WOHbl  U3YYEHHbIX META/NNOB,
NPUCYTCTBYIOLLME B BOAHbIX PAacTBOPaX HEOPraHUYECKMX BELLECTB;

NMPUMEHATb OCHOBHble Onepauun MbICAUTENIbHON AEATENIbHOCTM — aHaAU3 U CUHTES,
cpaBHeHue, 0606l eHne, cMCTEMaTU3aLUMIO, BbIABIEHWE MPUUYNHHO-CNEACTBEHHbIX CBA3EN — ANA
N3yYEHNs CBOMCTB BELLECTB M XMMMUYECKUX PEAKLMIA, eCTECTBEHHO-HAYYHble METOAbl MO3HAHUSA

— HabnoaeHne, UsMepeHme, MOAENNPOBAHNE, SIKCMEPUMEHT (PeanbHbIi U MbICNEHHbIN).



COAEPHKAHUE OBYYEHUA

8 K/IACC

MNepBoHayanbHble XMMUYECKUE NOHATUA

MpegmeT XxumuKU. PONb XMMUU B KU3HM YenoBeKa. XMMuUAa B CUCTeMe HayK.Tena w
BelectBa. Pusnyeckme CBOMCTBA Bew,ecTB. ArperaTHoe COCToAHMEe BelecTB. [MoHATME O
MeToZax NO3HaHMA B XMMUU. YncTble BewecTBa M cmecn. Cnocobol pasgeneHns cmecei.

ATOMbI 1 MoAneKynbl. Xumunyeckme snemeHTbl. CUMBO/IbI XMMUYECKUX d/1eMeHTOB. MNpocTbie 1
CNIOXHble Bew,ecTBa. ATOMHO-MOJIEKYIAPHOE YYEeHMe.

Xvmmnyeckaa ¢dopmyna. BaneHTHOCTb aTOMOB XMMMWUYECKMX 3/1EMEHTOB. 3aKOH MOCTOSAHCTBA
coctaBa  BewecTtB. OTHOCMTENbHAA  aTOMHaA  macca. OTHOCMTEeNIbHAA  MONEeKynApHas
Mmacca. MaccoBasa 40N XMMUYECKOTO 3/IeMEHTA B COeAMHEHUMN.

Konunyectso BewectBa. Monb. MonspHaa macca. B3aumocBsA3b KoimMyecTBa, mMaccbl M 4ucna
CTPYKTYPHbIX e4nHUL, BelecTBa. PacuéTbl no opmynam XMMUYECKUX COEQUHEHNN.
®dur3myeckne n xMmmyeckne ABneHUA. Xummyeckaa peakumna n eé npusHaku. 3aKOH COXpaHeHuA
Maccbl BELLECTB. XMMUYECKME ypaBHeEHUA. KnaccudurKauma XMMUYECKUX peakunin (coeaguHeHus,
Pa3NoXKeHUA, 3aMeLLeHNA, obmeHa).

Xumuueckuii akcnepumeHm:

3HAKOMCTBO C XMMMWYECKON MocCyAoW, npaBuaamu paboTbl B nabopatopum u npuémammu
obpaleHuns c nabopatopHbiM 060pyA0BaHUEM,

N3y4yeHne N onncaHne GprU3nMYecKkMx CBOMCTB 06Pa3LLOB HEOPraHNMYECKMX BELLECTB, HabatogeHme
¢un3nyecknx (nnaeneHve BOCKA, TasHWE /bAa, PacTUpPAHWE caxapa B CTYMKe, KUMNEHWE U
KOHAEHcauMA BOAbl) U XMMWYECKUX (frOpeHWMe CBeun, NPOKA/NMBAHWE MeLHOM MPOBOIOKM,
B3aMMOJelNCcTBME MeNa C KUCI0TOM) ABNEHNH,

HabntogeHMe M ONMCAHWE NPU3HAKOB NPOTEKAHUA XMMUYECKMX PeaKUnin (pasnorKeHune caxapa,
B3aMMOLENCTBUE CEPHOM KUCNOTbI C X10pnaom Bapus, pasnoxeHune ruapokcnga meam (1) npm
HarpeBaHWK, B3aMMOAENCTBME Kesesa ¢ pacTBoOpom conun meam (l1),

n3yyeHme cnocobos pasaeneHma cMecei: C NOMOLLbIO MarHuTa, GUNbTPOBaHME, BbiMapuBaHue,
OMCTUANALMA, XpOMaTorpaduma, nposeseHne 0O4UCTKM NOBApPEeHHOM CoNu,

HabnogeHMe M onucaHMe pe3ynbTaToB MPOBEAEeHMA OMbiTa, WANOCTPUPYIOLLETO 3aKOH
COXPaHeHMA MaccCbl, CO34aHMe MoAenen MONEKyA (LapoCTepPKHEBDIX).

MpaKTnyeckne paboTbl

1. «Mpasuna pabotbl B nabopatopum U nNpuémbl obpaweHna ¢ nabopaTtopHbIM
obopynoBaHnem»

2. «Pa3peneHune cmecen (Ha NpUMepe OYNUCTKM NMOBAPEHHOM CONMN)»

BakHeiilune npeacTaBUTENIN HEOPraHUYECKUX BELLECTB

Bosgyx — cmecb rasos.CoctaB  BO3ayxa. Kucnopos — anemeHT UM npocToe
BelLecTBO. HaxoxaeHue Kucnopoaa B npupoae, Gusnyeckne u XuMmyeckne CBOMCTBA (peakumn
ropeHusa). Okcnabl. MpumeHeHne kucnopoga. Cnocobul nonyyeHus Kucnopoga B nabopatopum
N NPOMbIWNEHHOCTU. KpyroBopoT Kucnopoga B npupoae. O30H — annotponHaa mogudukauma
Kmucnopoaa.

Tennoso 3bdEKT XUMUYECKOM peakuun, TEPMOXMMUYECKME YPaBHEHUS, 3K30- MU
3HAOTEPMMYECKME peaKkumn. ToNAMBO: Yronb W MeTaH. 3arpA3HeHMe BO34yXa, YCUNeHue
napHMKoBoro a¢dekTa, paspyLieHne 030HOBOrO C/101.

Bogopopa — anemeHT 1 npoctoe BelecTBo. HaxoxaeHne sogopoaa B npupoge, usnyeckme u
XMMMUYECKME CBOMCTBA, NPUMEHEHUe, cnocobbl nonyyeHua. KcnoTtobl n conu.

MonspHbIt 06bEM ra3os. PacyéTbl MO XMMUYECKMM YPaBHEHMAM.




®dusmyeckne csonctea  BoAabl. Boga  Kak  pacTtBopuTenb. PacTtBopbl. HacbiweHHble  w©
HeHacbllWeHHble pacTBOpbl. PacTBOpMMoOCTb BelwecTs B Boae. MaccoBaa [0nA BelecTBa B
pactBope. XuMuyeckme cBomncTBa BoAbl. OCHOBaHWA. POnb pacTBOPOB B NMPUPOAE U B XKU3HU
yenoBeKa. KpyroBopoT BoAbl B npupoge. 3arpasHeHune npupodHbix Bog. OXxpaHa M O4YMUCTKA
NPUPOAHbLIX BOA,

Knaccnoumkauusa HEOpPraHM4YeCcKux coeanHeHnin. Okemabl. Knaccnoumkaumsa OKCMAOOB:
coneobpasyowme (ocHOBHbIE, KWUCNOTHbIE, amooTepHble) n
Heconeobpasyowme. HomeHknatypa  OKcnaos. Dusnyeckne M XMMMUYECKME  CBOMCTBA
okcmaos. [MonyvyeHmne okcmaos.

OcHoBaHuA. Knaccndpukauma OCHOBaHW: Wwénoum " HepacTBoOpUMble
OCHOBaHMA. HomeHKnaTypa OCHOBaHMN. Pnsnyeckme n XMMUYEecKue CBOWCTBA
ocHoBaHMM. MNonyyeHne oCHOBaHMUN.

Kucnotel. Knaccudumkauma  Kncnot. HomeHknatypa  Kucnot. Pusmyeckme w XMMUYECKMe
CBOWCTBA KMCNOT. PAg akTMBHOCTM meTannos H. H. bekeToBa. MoayyeHne KMCNOT.

Conn. HomeHKknaTypa conen. dusmyeckme n XuMmyeckne cBOMCTBa coseit. MonyyeHue conei.
FeHeTUYecKan CBA3b MeXAY KNaccamm HEOPraHUYeCKUX coeguHEHNN.

Xumuueckulii sakcnepumeHm:

KauyecTBEHHOe onpeaeneHune cogepKaHna KUCNopoaa B BO3AyXe,

nonyyeHue, cobnpaHue, pacnosHaBaHMe U U3y4YeHMe CBOMCTB KUCI0POAa,

HabnogeHMe B3aMMOLENCTBMA BELLECTB C KUCAOPOAOM M YCNOBUA BO3HUKHOBEHMA W
npekpaLeHma ropeHns (noxapa),

03HaKomeHMe ¢ 06pasLLaMmn OKCUA0B U ONUCAHWNE UX CBOWMCTB,

nonyyeHune, cobupaHue, pacrno3HaBaHWE U U3yYeHWe CBOWCTB BOAOpoaa (ropeHue),
B3aMMOZeNcTBue Bogopoga €  okenmgom  megu  (ll)  (BO3MOXHO  Mcnonb3oBaHMe
BMAEOMATEPMANOB),

HabnogeHne 06pa3LOB BELECTB KONMYECTBOM 1 monb,

nccneposaHme 0cobeHHOCTENM pPACTBOPEHWMA BELLeCTB C  Pas/INYHOM  PacTBOPMMOCTLIO,
NPUroToBNEHME PACTBOPOB C ONpenenéHHOM MacCcoBOM A0/el PacTBOPEHHOrO BeLLECTBa,
B3aMMOZENCTBME BOAbI C MeTannamu (HaTpuem M Kanbumem) (BOSMOMKHO WCMONb30BaHMWeE
BMAEOMATEPUNANOB),

nccnenoBaHme 06pasLOB HEOPraHNUYECKMX BELLECTB PA3/IMYHbIX KNaccoB,

HabnogeHMe n3MeHeHMA OKPACKM MHANKATOPOB B PACTBOPAX KMUCNOT U LLLENOYEN,

u3yyeHme B3aummonenctema okcnga meanm (ll) ¢ pacTBopom CcepHOM KUCNOTbl, KUCNOT C
MeTannamMu, peakumin HemTpaamnsaLmu,

noslyyeHMe HepacTBOPUMbIX OCHOBAHWM, BbITECHEHME OAHOr0 MeTanna APYyrMm M3 pacTBopa
conu,

pelleHne 3SKCNepuMMeHTaNbHbIX 33afa4y no Teme «BakHelwMe Knaccbl HeopraHWYecKux
coeaNHEHNIN.

MpakTnyeckmne paboTsbl

3. «MonyyeHune n cobnpaHue KNCNOpPoaa, U3ydeHne ero CBOMCTBY

4. «Nony4yeHune n cobupaHme BoAOpoOAa, N3y4eHME ero CBOMCTBY

5. «[TpurotoBneHne pacTBopos C onpeaeEHHON MACCOBOM A01el PACTBOPEHHOTO BeLLEeCTBa»
6. PeleHne 3KcnepuMmeHTanbHbiX 33aga4 No Teme «OCHOBHble KAacCbl HEOPraHUYecKux
coeuHEeHNn»

MNepuopguuecknini 3akoH wu [llepuoaunyeckas cuctema XMMHUYECKUX 3nemeHToB [. WU.
MeHpgeneeBa. CTpoeHne aTtomoB. Xumuuyeckasa CBA3b. OKMCAIUTENbHO-BOCCTAHOBUTE/IbHbIE
peakuuu




MepBble NOMbITKM KAACCUPUKALMN XMMUYECKUX 3S/1EMEHTOB. [loHATME O rpynnax CXOA4HbIX
3N1eMeHTOB  (LWeNoYHble WM LeNoYHO3eMebHble  MEeTaj/ibl,  FafioreHbl,  MHEepTHble
rasbl). In1eMeHTbl, KOTopble 06pa3yoT ampoTepHbIe OKCUAbI U TMAPOKCUAbI.

MNepuogmyecknin  3aKoH. [eprMogmyeckas cuctema XMMUYECKUX  anemeHtoB . WN.
MeHaeneesa. KopoTkonepnogHaa u aanHHonepuogHas dopmbl lMepuogmyeckor cuctemol
XMMuyecknux 3snemeHtos . WU. MeHgeneesa. Mepunoabl n rpynnbl. PUsnyecknii  cmbicn
NoOpAAKOBOro Homepa, HOMepoB Nepmoaa M rpynmnbl aNemeHTa.

CtpoeHue atomoB. CocTaB aTOMHbIX Afep. M3oTonbl. INeKTPOHbl. CTpOeHUe 3NEeKTPOHHbIX
ob6onoyek atomoB nepsBblXx 20 XMMMYECKUX 3nemeHToB [lepuoguyeckon cuctemol . WU.
MeHaeneeBa. XapaKTePUCTUKA XMMUYECKOTO 3/IEMEHTA MO ero NosaoXeHuto B MNepnoagnyeckoi
cucteme . . MeHpeneesa.

3aKOHOMEpPHOCTU M3MEHEeHUA paguyca aTOMOB XMMUYECKUX INEMEHTOB, MeTa/l/IMYecKux wu
HEeMeTaNIMYeCKMX CBOMCTB MO rpynnam 1 nepmogam.

3HayeHue lMNepnoanyeckoro 3akoHa u MNepruoanyeckom CUCTEMbI XMMUYECKMX 31EMEHTOB ANA
Pa3BUTMA HAYKM U NPaKkTUKK. . . MeHaenees — y4EHbIN U TPaXKAAHMH.

Xvmunyeckaa cBs3b. KoBaseHTHaa (nonapHaa M HenonAapHan) CBA3b. INEKTPOOTPMULATEIbHOCTb
XMMMYECKUX 31emeHToB. MOHHaA cBA3b.

CreneHb oKucneHuA. OKUCANTENBHO-BOCCTAHOBUTEIbHbIE peaKumu. MNMpoueccbl OKUCNEHUA WU
BOCCTaHOBAEHUA. OKUCINTENN U BOCCTAHOBUTENN.

Xumuyeckuli akcnepumeHm:

n3yyeHmne ob6pasLLOB BELLECTB METaN/I0B U HEMETANN0B, B3aMMOAENCTBME TMAPOKCUAA LMHKA C
pPacTBOpPaMU KUCAOT U LLEIOYEN,

npoBegeHNe ONbITOB, WANOCTPUPYIOWMNX MNPUMEPbI  OKUCAUTENbHO-BOCCTAHOBUTE/IbHbIX
peaKkuuit (ropeHune, peakunmn pasnoxKeHus, coeauHeHns).

MexcnpedmemHsbie cea3u

Peanusaumsa mexnpenmeTHbIX CBA3EN NPU U3YYEHUM XMMUN B 8 KNacCe OCYLLEeCTBASETCA Yepes
MCNO/Ib30BaHWE KaK 0OWMX eCTeCTBEHHO-HAyYHbIX MOHATMIN, TaK W MOHATUN, ABAAKOWMXCA
CUCTEMHbBIMU ANA OTAENbHbIX NPeMETOB eCTECTBEHHO-HAYYHOTO LMKAA.

Obwwue ecTecTBEHHO-HAyYHble MOHATUA: Hay4yHbIM aKT, rMnoTesa, Teopua, 3aKOH, aHanu3,
CUHTE3, KnaccudpuKauma, nepumoanyHOCTb, HabalogeHue, 3SKCNepUMEeHT, MOAEeNMPOBaHMe,
n3mepeHue, moaenb, ABJIEHUE.

®du3mKa: maTepma, aTOM, INEKTPOH, TMNPOTOH, HEWTPOH, WOH, HYKAWA, M30TOnNbI,
PaAMOaKTUBHOCTb, MOJIEKY/A, 3/IEKTPUYECKUIM 3apAs, BeLLecTBo, Teno, ob6bém, arperaTHoe
COCTOSIHME BeL,ecTBa, ras, puamMyeckme BeAUYUHBI, €AUHULbI U3MEPEHUA, KOCMOC, NAAHETHI,
3B8é3abl, ConHue.

Buonorua: potocmHTes, AbixaHne, buocdepa.

leorpadua: atmocdepa, rmagpochepa, MUHeEpPanbl, rOpHble NOPOAbl, NOJE3HbIE UCKOMAEMbIE,
TOMNAMBO, BOAHbIE pecypchl.

9 KNIACC

BewiecTso U XMMHUUYECKaA peaKkLma

Mepunoamyecknit  3aKkoH. [lepMoaunyeckasa cuctema  XMMUYecKMx  anemeHTtos . W.
MeHaeneesa. CTpoeHMe aTOMOB. 3aKOHOMEPHOCTM B U3MEHEHUW CBOWCTB XMMUYECKUX
3N1eMEHTOB NepBbIX TPEX NepuoaoB, KaiuA, KanbLUMA U UX COEAUMHEHWN B COOTBETCTBUM C
NONI0XKEHNEM 31eMeHTOB B [epnogmyecKkon cucteme U CTPOEHMEM MX aTOMOB.

CTpoeHue BeLLecTBa: BUAbI XMMUYECKOM CBA3W. TUMbl KPUCTANIIMYECKUX PELLETOK, 3aBUCUMOCTb
CBOWCTB BeLLEeCTBA OT TUNA KPUCTANINYECKOMN PELIETKN N BUAA XMMUYECKOM CBA3MU.



Knaccudumkauma n HomeHKNaTypa HEOpraHUYecKMxX BelecTB. XMMUYeCKMe CBOMCTBA BeLLEeCTs,
OTHOCALLUMXCA K Pa3/IMYHbIM KMAcCaM HeOpraHMYeCcKUX COeAMHEHUMW, TeHeTMyecKaa CBA3b
HEOPraHMYeCKMX BELLECTB.

Knaccudumkauma XMMUYECKMX pPeakuuit Mo pas/MyHbIM MpM3Hakam (Mo 4Yucay M cocTaBy
YYaCTBYIOWMX B pPeakumMm Bewects, Mo Tennosomy 3¢deKTy, Mo WM3IMEHEHUI0 CTeneHewn
OKMCNEHUA XMMMUYECKUX INEMEHTOB, NO 0O6PAaTMMOCTWU, NO Yy4acTUIO KaTanusaTopa). IK30- U
3HAOTEPMUYECKUE PEAKLMN, TEPMOXMMUYECKME YPABHEHUA.

MOHATME O CKOPOCTU XMMMUYECcKoM peakuuu. MoHaTne o6 obpatumbix M HeobpaTUMbIX
XMMUYECKUX peakumax. IOHATME O TOMOTeHHbIX W TeTeporeHHbiX peakumax. NoHATMe o
Katanmse. [loHATME O XMMWYECKOM paBHoBecun. PaKTOpbl, BAUAKOWME HA CKOPOCTb
XMMMYECKON peaKkunm 1 NoNOKEHNE XMMUYECKOTO PaBHOBECKA.
OKMCANTENbHO-BOCCTAHOBUTE/IbHBIE  PEaKUMU,  3/IEKTPOHHbIM  6anaHC  OKUCAUTENIbHO-
BOCCTAaHOBUTENIbHON peakumu. CocTaBNeHne ypaBHEHUA OKUCIUTENbHO-BOCCTAHOBUTENbHbIX
peakuuit C UCNoNb30BaHMEM METOAa 3/1eKTPOHHOro H6anaHca.

Teopuns  INEKTPOSIUTUYECKON  AUCCOLMALUMU. DNEKTPOUTbI U HEINEKTPONUTbI. KaTUoHbI,
aHWOHbI. MexaHnsm  guccoumaumm  BewectB € Pas/UYHbIMKM - BUAAMM  XMMUYECKOM
csAsn. CteneHb guccoumaunmn. CunoHble 1 cnabble SNeKTPONnTbI.

Peakuun WOHHOro obMeHa. YCNoBMA NPOTEKAHUA pPeakuuih MOHHOTOo ObMeHa, MOAHble WU
COKpALLEHHbIE MOHHbIE ypaBHeHMA peaKkuuit. CBOMCTBA KMCNOT, OCHOBAaHWM U CONen B cBeTe
npeacTaBfeHUM 006  3NEeKTPONUTUYECKON — Auccoumaumu. KayecTBEeHHble  peakuuuM  Ha
NOoHbI. MOHATUE O rMapon3e conen.

Xumuueckuii akcnepumeHm:

O03HAKOMJIEHWE C MOAENAMMN KPUCTANNNYECKUX PELLETOK HEOPraHMYECKUX BeLW,ecTB — MeTal/1IoB
n HemeTannos (rpaduta U anmasa), COXKHbIX BELLECTB (X10pnAa HATPUA),

nccnefoBaHMe 3aBUCMMOCTU CKOPOCTU XMMWYECKOM peakuMm OT BO3AENCTBMA PasNIMYHbIX
¢daKTopOoB,

nccnefoBaHMe 31EKTPONPOBOAHOCTM PAcTBOPOB BELLECTB, Mpouecca AMCCOUMAUUM KUCANOT,
LLe/I04eN M conelt (BO3MOXKHO MCNONb30BaHUE BUAEO MaTepManos),

nposeAeHne OMbITOB, WANIOCTPUPYIOLWMX NPU3HAKM NPOTEKAHUA peakuuih MOHHOro obmeHa
(obpasoBaHMe ocaaka, BblaeneHue rasa, obpasoBaHWe BOAbl), OMNbITOB, WANHOCTPUPYHOLLMX
npUMepbl  OKUCANTENbHO-BOCCTAHOBUTE/IbHBIX pPeakunii (ropeHue, peakuuu pPas/oKeHus,
coeiInHeHus),

pacno3HaBaHMe HeOopPraHWMYecKkMx BELLeCTB C MOMOLLbIO KAYeCTBEHHbIX PeaKuuid Ha WOHbI,
pelleHne sKCNepUMeEHTaNbHbIX 3a4a4.

MpaKTnyeckne paboTbl

1. «PelweHne akcnepmMMeHTaNbHbIX 33434»

HemeTtannbl U ux coeguHeHUA

Obwaa xapaKTepucTuka ranoreHos. OCO6EHHOCTU CTPOEHMA aTOMOB, XapaKTepHble CTeneHu
okucnenua. CtpoeHme n ¢dusmnyeckme CBOMCTBA MPOCTbIX BELLECTB — raforeHoB. XMMuyeckue
CBOMCTBA Ha nNpumepe Xx/Jopa (B3aumopgencteMe C  MeTannamMu, HemeTaNNamu,
wenoyamu). Xnoposogopos. ConaHaa  KMCNOTA,  XMMMYECKMEe  CBOWMCTBA,  MOJIyYeHue,
npumeHeHwue. [lectene xnopa WM XN0pOBOAOPOAA HA OpPraHUM3M 4enoseka. BaxHenwwe
XN0OPUAbI U UX HAXOXKAEHWE B NpUpoae.

Ob6uwan xapaktepuctmka anemeHToB VIA-rpynnbl. OCO6EHHOCTM CTPOEHMNS aTOMOB, XapaKTepHble
cTeneHn okucneHma. CtpoeHne M Gpu3MYecKkne CBOMCTBA MPOCTbIX BELLECTB — KUC/I0pOAa WU
cepbl. AnnoTponHble  MoauMdUKauMmM  KUCIopoaa M cepbl. XMMMYECKME  CBOMCTBA
cepbl. CepoBogopoa, CTpoeHue, GusMyeckne U Xmmuyeckme cBOMCTBA. OKCMAbI cepbl Kak
nNpeacTaBUTENIN KMCNOTHbIX OKCMA0B. CepHasa KUCNOoTa, GU3MYECKME U XMMUYECKMe CBOMCTBA
(obwme KaK npeacTaBuTeNA Kjaacca KUCNOT U crneuuduyeckme). XMMUYECKMe peakuumu,




Nexawme B OCHOBE MNPOMbIWAEHHOro crnocoba nosyvyeHMAa cepHOW KucaoTbl. MpumeHeHne
cepHoM KMcnoTbl. CoNM CePHOM KUCNOTbI, KAYECTBEHHAA peakLma Ha cynbdaT-noH. HaxoxKaeHne
cepbl M eé coeaMHEHW B npupoae. XMMMYeckoe 3arpA3HEHME OKpyKatowen cpegbl
COeANHEHUAMW cepbl (KUCNOTHbIE AOXKAW, 3arpssHEHWEe BO34yxa M BOAOEMOB), cnocobbl ero
npepoTBpaLLeHMA.

Obuwan xapaktepuctuka anemeHToB VA-rpynnbl. OCOBEHHOCTU CTPOEHMS aTOMOB, XapaKTepHble
CTENeHN OKUCNeHuA. A30T, pacnpocTpaHeHne B npupoge, OU3NYecKMe U  XMMUYeCcKue
csoiicTBa. KpyroBopoT a3oTa B npupoae. AMMMUAK, ero ¢pusmyeckne n XxMmmyeckme CBOWCTBA,
nosyyeHve u npumeHeHue. Conm amMmoHMA, UX GU3MYECKME W XMMUYECKMEe CBOWCTBA,
npumeHeHune. KayecTBeHHana peakumMAa Ha WMOHbl aMMOHMA. A30THaA KUCNOTa, €€ nonyyeHwue,
du3nYeckme M XMMUYEcKMe CBOMCTBA (0bWMe Kak MpeacTaBUTENA Kaacca KUCIOT U
cneunduyeckme). Mcnonb3oBaHME HUTPATOB M COJIEM aMMOHMS B KayecTBe MWHEpPaAsbHbIX
ya06peHnin. Xumunyeckoe 3arpasHeHMe OKpYy»Katowwen cpeabl COeANHEHUAMM a30Ta (KUCNOTHble
OO0XAW, 3arpA3HeHMe BO3ayxa, MoyBbl U Bogoémos). Pocdop, annoTponHbie moguduKaumnm
docdopa, pusmyeckne n xummyeckme ceoictea. Okeng docdopa (V) n docdopHas Kucnora,
dM3MYeckMe M XMMUYEeCKMe CBOWMCTBA, nonyyeHue. Micnonb3oBaHuMe ¢ochaTtoB B KayecTse
MWHepabHbIX yo06peHuN.

O6wwasn xapaktepuctmka anemeHToB IVA-rpynnbl. OCO6EHHOCTU CTPOEHUA aTOMOB, XapaKTepHble
CTeneHn OoKuUcneHua. Yrnepon, annoTponHble moanduKaumm, pacnpocTpaHeHue B npupoae,
du13nMyeckne M xmummndyeckme ceoictea. Aacopbuma. KpyroBopoT yrnepoaa B npupoge. Okcuabl
yrnepoaa, wmx ¢u3MYeckMe M XMMUYEeCKMe CBOMCTBA, AENCTBME Ha MBble OPraHuW3mbl,
nosy4eHMe U NpUMeHeHue. IKonornyeckme npobaemol, cBA3aHHble C OKcnaom yraepoaa (IV),
rmnoTesa rnobanbHOro NoTenneHus KAnMmaTa, NapHUKOBbLIM 3PPeKT. YronbHaa Kucnota u eé
Cconun, uUx ¢GU3MYECKMe M XMMUYECKMe CBOMCTBA, NONAy4YeHWe U NpumeHeHue. KauecTBeHHasn
peakums  Ha  KapboHaT-uoHbl. Micnonb3oBaHMe  KapboHaTtoB B ObITY, MeauLUMHE,
NPOMbILWAEHHOCTM U CE/IbCKOM XO3ANCTBE.

MepBOHaYanbHble NOHATUA 06 OPraHMYECKUX BELLECTBAX KaK O COeANHEHMAX yrnepoaa (MeTaH,
3TaH, 3TWNEH, aueTWaeH, 3TaHO/, [UUEPWUH, YKCycHasa Kucnota). [pupoaHbie MCTOYHMKMK
yrnesoaoponos (yrosb, NPUPOAHbLIN ras, HedTb), MPOAYKTbl UX NepepaboTKku (6eH3UH), UX ponb
B 6bITY M NPOMbILWAEHHOCTU. [OHATME O BMONOrMYECKM BaXKHbIX BELLECTBAX: KMpax, benkax,
YyrneBogax — M UX POIM B KU3HM YenoBeKa. MaTepuanbHoe eauHCTBO OpPraHWYeckux W
HEOPraHMYeCcKMUx coeguHEHNN.

KpemHuit, ero ¢pusnyeckme n xmmmyeckme CBOMCTBA, NosyvyeHne U npumeHeHue. CoegmuHeHUn
KpemHusa B npupoae. Obuime npeacrasneHmsa o6 okcnge Kpemuua (IV) n KpemHueBoi
Kucnote. CUnMKaTbl, WX WCNOAb30BaHME B ObiTy, B NPOMbIWAEHHOCTW. BaxHelwmne
CTPOUTENbHbIE MATepPUasnbl: KepaMuKa, CTEKNO, LeMeHT, 6eToH, xene3obeToH. Mpobnembl
6€30nacHOro MCMNo/Ib30BaHUA CTPOUTENbHbIX MAaTEPNA/IOB B MOBCEAHEBHOM KU3HMU.
XumuyecKuli aKcnepumeHm:

n3yyeHme ob6pasL,0B HEOPraHNMYECKNX BELLECTB, CBOMCTB CONIAHOM KUCNOTbI,

npoBeAeHWe KayeCTBEHHbIX pPeakuuih Ha X10puA-WUOHbI W HabnoaeHMe MPU3HAKOB UX
NPOTEKaHMA, OMbITbl, OTParkatowme PpU3NYecKMe U XMMUYECKMe CBOMCTBA rasIoreHOB U UX
coeguHeHn (BO3MOXKHO MCMO/Ib30BaHWE BUAEOMATEPMANOB),

03HaKoM/ieHWe ¢ 0bpasLLamm X10pUA0B (ranoreHngos),

O3HaKoM/ieHWe C obpasuamu cepbl U e€ coeguMHEHMAMM (BO3MOMKHO MCNONb30BaHUE
BMAEOMATEPMNANOB),

HabnogeHMe npouecca obyrnAMBaHMA caxapa noh AeNCTBUMEM KOHLEHTPUPOBAHHOW CEPHO
KMUCNOTbI,



N3y4yeHMe XMMMUYECKUX CBOMCTB pa3baBfeHHOW CEepHOM KUCAOTbl, NpoBeAeHME KauyeCTBEHHOM
peakunn Ha cynbdaT-MOH M HabnaeHWe npu3HaKa e€ MPOTEeKaHWA, O3HaKOMJieHue C
dunsnyecknmm cBoiictBamm asoTa, pochopa u ux coeq,

MHEHUI (BO3MOXKHO MCMNO/Nb30BaHME BUAEOMaTEPUanoB), obpasuamm asoTHbIX U GOCHOpPHbIX
ypobpeHun,

nosnyvyeHve, cobupaHue, pacnosHaBaHME W W3y4yeHMe CBOWCTB aMMWaKa, MNpoBeaeHune
KAQYeCcTBEHHbIX PeakuuMih Ha WMOH aMMOHMA U ¢ocdaT-MOH WU M3yYeHMe MPU3HAKOB UX
NpOoTEeKaHus,

B3aMMOZENCTBME KOHLEHTPUPOBAHHON a30THOM KUCIOTbI C MeAbto (BO3MOXKHO MCMO/b30BaHMe
BMAEOMATEPMANOB),

n3ydyeHme moaenemn KpUCTaNIMYecknx peweéTok aamasa, rpapuTa, dynnepeHa, 03HaKOMAEHUE C
npoueccom aacopbumm pacTBOPEHHbIX BELLECTB AKTUBMPOBAHHbIM YINEM M YCTPOMUCTBOM
npoTMBOrasa,

nosny4vyeHue, cobupaHue, pacnosHaBaHWe U U3y4eHUe CBOMCTB YIEeKUCAOro rasa,

npoBeAeHNe KauyeCTBEHHbIX Peakumii Ha KapboHaAT N CUIMKAT-UOHbI U U3yYeHUe NPU3HAKOB MX
NpOoTEKaHMA,

03HaKOMJIEHWE C NPOAYKLMNEN CUNMKATHON NPOMbILLIEHHOCTY,

pelleHme 3KCNepMMEHTaNbHbIX 33434 N0 Teme «BaykHelwne HemeTan bl U UX COeAUHEHMUAY.
MNpakTnyeckue paboTbl

2. «[onyyeHne conAHOM KMCNOTbI, U3y4YEHNE €€ CBONCTBY

3. «[MonyyeHne ammmnaka, U3y4yeHmne ero CBOMCTB»

4. «MonyyeHne yrnekmcnoro rasa. KayecteeHHas peakumna Ha KapboHaT-MOoH»

5. PelleHne aKCNepMmMeHTasbHbIX 3a4a4 No Teme «BaxHenwmne HemeTanbl U UX COEANHEHUAY
MeTtannbl U UX coegUHEHUSA

Ob6Lwwan xapaKTePUCTUKA XMMNYECKUX 3/IEMEHTOB — META/IZIOB HA OCHOBAHUM UX MOJIOXKEHUA B
MNepuogmyeckon cucTeMe XMMUYECKMX 3nemeHToB [. W. MeHgeneeBa W CTPOEHMA
atomoB. CTpoeHne meTannoB. MeTannmMyeckas CcBA3b M METAN/INYECKaa KpUCTalIMYecKan
peWETKa. INEKTPOXMMUYECKUIA  pAL  HaNpsKEHW meTannos. PU3nyeckMe ”U  XMMUYECKME
cBoicTBa meTannoB. Obwme cnocobbl NonyvyeHMa meTannos. [TOHATUE O KOPPO3UM METANNOB,
OCHOBHble cNocobbl 3aWmTbl UX OT KOpPO3un. Cnaasbl (CTanb, YyryH, AOPANOMUHUIA, BPOH3a) K
UX NPUMEHEHME B BbITY N MPOMbILLIJIEHHOCTW.

LlenoyHble meTannbl: nonoxKeHne B fNepMoanyeckon cucteme XMMMUYECKUX anemeHTos [. WU.
MeHaeneesa, CTpOeHWE WX aTOMOB, HaxoxaeHue B npupose. PusnMyeckne M XMMUYECKne
cBolicTBa (Ha npumepe HaTpua 1 Kanua). OKcuabl U TMAPOKCUAbI HATPUA U Kanus. NMpumeHeHne
LLLeNNOYHbIX META/I/IOB U UX COEAUHEHUN.

LLlenoyHo3emenbHble MeTannbl MAarHUM U KanbLMW: nonoxeHue B lMepunoanyeckon cucteme
XMMMYECKMX 3nemeHToB [l. W. MeHgeneesa, CTpPOeHME WX aTOMOB, HAXOXAEHWe B
npuposae. Pusnyeckne n XMMMYECKMEe CBOMCTBA MarHMA U KanbuwusA. BaxkHenwmne coeanHeHms
Kanbuma (oKkecua, rmapoKkeng, conm). HEcTKocTb BoAbl M CNOCobbl €€ yCTpaHeHUs.

ANIOMUHUI:  nonoxeHne B [lepMogMyeckon cuUcTeme XMMUYECcKMX 3nemeHTtos . W.
MeHgeneeBa, CTPOEHME aTOMA, HaxoXAeHMe B npupoge. Pusmyeckme n XmuMmyeckne CBOIMCTBA
antoMmHUA. AMdoTepHbIe CBONCTBA OKCMAA N TMAPOKCMAA aNtOMUHMA.

Keneso: nonoxeHue B Neprogmyeckon cucteme xmmmyecknx snemenTos . U. MeHaeneesa,
CTPpOeHMe aToma, HaxoxageHue B npupoae. Pusnyeckme M XMMUYECKME CBOWCTBA
*enesa. OKemapl, rmapokcnabl n conn xenesa (Il) u kenesa (lll), nx cocras, cBoKcTBa M
NnonyyeHue.

XumuyecKuli 3KcnepumeHm:

03HaKomeHue ¢ obpasyammn MeTannos 1 CNaBoB, MX GU3NYECKMMU CBOMCTBAMMU,




n3yyeHne pesynbTaToB KOPPO3MM MEeTaNNoB (BO3MOXHO MCNONb30BaHWE BUAEOMATEPUANOB),
ocobeHHOCTEM B3aMMOAEWNCTBMA OKCMAA KaibUMA M HATpus C  BOAOM (BO3MOMKHO
MCNo/ib30BaHMe BUAEOMATEPMANOB),

nccnenoBaHMe CBOMCTB MKECTKOM BOAbI, NPOLLECCA FOPEHUs Kenesa B KMCAopoae (BO3MOXKHO
MCNO/Ib30BaHMeE BUAEOMATEPMANOB), MPU3HAKOB NPOTEKAHUA KAYECTBEHHbIX PEAKLMUIM Ha UOHbI:
MarHus, Kaibuus, alloMUHUSA, UMHKA, Kenesa (I1) u xkenesa (IIl), meam (I1),

HabnogeHMe M onMMcaHMe MPOLECCOB OKPALWMBAHWA MNAMEHW WMOHAMM HATpUA, Kanusa u
KaNbuna (BO3MOXKHO MCMNONb30BaHWE BUAEOMATEPUANOB),

nccnenosaHme amepoTePHbIX CBOMCTB MTMAPOKCMAA ANIOMUHUA U TUAPOKCUAA LIMHKA,

pelleHne sKCNepUMEHTA/IbHbIX 33434 NOo Teme «BarkHelwune meTansbl U UX COEANHEHUAY.
MpaKTnyeckue paboTbl

6. «KECTKOCTb BOAbI U MeToAbl €€ YCTpaHeHUA»

7. PelwieHune akcnepumeHTaAbHbIX 33434 N0 Teme «BaykHelwme meTanabl U X coeguHEHUA»
Xumua u okpyKaroLwan cpeaa

BewectBa M maTtepuanbl B MOBCEAHEBHOM M3HWM 4enoBeka. besonacHoe wcnosb3oBaHue
BELECTB M XMMMUYECKUX peakuui B ObiTy. MepBas NomMolb MNPU XUMWUYECKMX O¥XKorax u
OTpaBNEHUAX.

XMMmMyecKkoe 3arpasHeHWe OKpyKatowerh cpeabl (npeaenbHas [OMNYCTUMas KOHUEHTpauua
BewwecTs, ganee — MAK). Ponb XMmum B pelleHnn 3KoNornyeckmux npobaem.

Xumuyeckulii akcnepumeHm:

n3yyeHmne obpasLoB MaTepPKUanoB (CTEKNO, CNAaBbl METaN0B, NOJIMMEPHbIE MaTepuanbl).
MexcnpedmemHsbie cea3u

Peanusaumsa mexxnpenmeTHbIX CBA3EN NPU U3YYEHUM XMMUKN B 9 KNacce OCyLLecTBAAETCA Yepes
MCNONb30BaHME KaK OOLMX eCcTeCTBEHHO-HAy4YHbIX MOHATUM, TaK W MOHATUIN, ABNAIOLLUXCS
CUCTEMHbBIMUM ANA OTAENbHbIX NPegMETOB eCTECTBEHHO-HAYYHOTO LMKAA.

Obwwue ecTecTBEHHO-HAyYHble MOHATUA: HaAy4yHbIM aKT, rMnoTesa, 3aKOH, TEOpPUA, aHanu3,
CUMHTE3, KNnaccuduKaumsa, NepuoanyHOCTb, HabnlaeHWe, 3KCMEPUMEHT, MOAENMPOBaHMUE,
n3mMepeHne, MoAe b, ABNEHME, NAPHMKOBbLIN 3 dEKT, TEXHONOIMNS, MaTepuanbl.

®dusmnKka: maTepua, aTOM, 3/IEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKAWA, M30TOMbI,
PaAMOAKTUMBHOCTb, MOJIEKYNA, 3NEKTPUYECKMM 3apsad, MPOBOAHWKM, NONYMNPOBOAHWUKM,
OV3NEKTPUKK, GOTOINEMEHT, BELECTBO, TeNo, 06bEM, arperatTHoe COCTosiHME BeL,ecTBa, ras,
pacTBOp, PaCTBOPMMOCTb, KPUCTA//IMYECKaA pewweéTka, cnnasbl, GU3NYECKMEe BEeAUNYUHDI,
eINHULLbI U3MEepPEHUA, KOCMUYECKOe NPOCTPAHCTBO, NAAHETbI, 38é34bl, CoNHLe.

Buonorua: ¢oTocuHTes, AbixaHue, 6uocdepa, 3KoCMCTEMA, MUHepanbHble yaobpeHus,
MMWKPO3/1EMEHTbI, MAaKPO3/IeMeHTbI, MTUTaTe/IbHble BeLLecTBa.

leorpadua: atmocdepa, rmagpocdepa, MUHeEpPanbl, rOpHble NOPOAbI, MNOJE3HbIE UCKOMAEMbIE,
TOMNAMBO, BOAHbIE pecypchl.




TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
Neo HaunmeHoBaHue pa3ziesioB U TeM KonnuectBo yacos DnekTpoHHbIe (IU(PPOBEIE)
/11 POTPaMMBI Bcero Kourponbubie ITpakTu o0pa3oBaTeNbHBIC PECYPCHI
paboTel  decKwue
paboThI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
1.1 Xumus — BaxkHas 00J1acTh 5 0 2  bubmmoreka [IOK
€CTECTBO3HAHUS U https://m.edsoo.ru/7f41837c
MIPaKTUYECKON JeATETbHOCTH
YelloBeKa
1.2 BemiecTBa 1 XMMHUYECKHE 15 1 0  bubGmmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Htoro no pazneny 20
Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BelleCcTB
2.1 Bo3nyx. Kucnopon. Ilonsarue 6 0 0 bu6mmoreka [JOK
00 okcuIax https://m.edso0.ru/7f41837c
2.2 Bopopon.Ilonstue o kucmorax 8 0 1  bubmuoreka [IOK
U COJISAX https://m.edsoo.ru/7f41837c
2.3 Bona. Pactopsl. [TorsTue 06 5 1 1 bu6mmoreka [JOK
OCHOBAHHSX https://m.edsoo0.ru/7f41837c
2.4 OCHOBHBIC KJIaCChI 11 1 1  bubmmoreka [IOK
HEOPraHMYECKUX COCAMHECHUM https://m.edsoo.ru/7f41837¢c
Htoro no pazneny 30

Paznea 3. [lepuoanyecknii 3akon u Ilepuoguyeckas cucrema xumuieckux daemenTos /1. U.
MenpnesieeBa. CTpoeHHe aTOMOB. XMMHYecKas CBSA3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuumn
3.1 Ilepuoanueckuit 3aK0H U 7 0 0 bu6mmoreka [JOK
[Meproandeckas cucrema https://m.edso0.ru/7f41837c
XAMHUYECKUX 31eMeHTOB /1. 1.
MenneneeBa. CtpoeHue atroma

3.2 XuMHuecKas CBS3b. 8 1 0  BubGnmoreka [IOK
OKHCIIHTENTEHO- https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHBIE pEAKLIUU

Wroro no pazneny 15

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB 68 4 5

I1O ITPOTPAMME

9 KJIACC

Ne HaumeHoBaHue pa3fenoB u TeM KonuvectBo wacos DnekTpoHHbIe (IUPPOBHIE)

/1 POTPaMMBbI Beero Konrposbhsie TTpaktuue 00pa3oBaTebHbIC PECYPCHI

paboThI CKHe
paboThI

Pa3nen 1. BemecTBO 1 XMMU4YeCcKHe PeaKIuu

1.1 TToBTOpEHUe U yriyoOiaeHue S 1 0 bubmuorexa [IOK
3HAHHUW OCHOBHBIX Pa3/Ie/iOB https://m.edso0.ru/7f41a636
Kypca 8 Kkiacca

1.2 OcHOBHBIC 3aKOHOMEPHOCTH 4 0 0 bubmmoreka [IOK


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636

Ne HaumeHnoBanue pa3fenoB u TeM
/i MIPOrpamMMBbl

XMMHYECKUX PEaKIUi

1.3 DnekTponuTHYecKas 8
auccoruanys. XuMuIecKue
pEaKIMu B pacTBOpax

HWroro mo pazueny 17
Pa3gen 2. HeMeTaJIbI M UX COCAUHEHUSA

2.1 OOuias XxapakTepUCTUKa 4
XUMHYECKUX 31eMeHTOB VIIA-
rpynmnsl. ['anorenst

2.2 O0uias XxapaKTepUCTHKA 6
XUMHUYECKUX dJIeMeHTOB VIA-
rpyniel. Cepa u €€ coeIMHEHUS

2.3 OOu1as XxapaKkTepUCTHKA 7
XMMHYECKHX 3JeMEHTOB VA-
rpymisl. A30t, pochop u ux
COETMHEHUS

2.4 OO11ast XapaKTepUCTHUKA 8
XUMHUYECKUX JIeMEHTOB [V A-
rpyIIbl. YTIepOa U KPEMHUHN U
UX COCJUHEHUS

HWroro mo pasueny 25

Pa3nen 3. MeTaJJIbl M MX COEAMHEHUS

3.1 O0wwme cBOICTBA METAIIIOB 4

3.2 BakHeHIme MeTaIbl U UX 16
COEMHEHHS

Hroro no paznemy 20

Pa3nen 4. Xumus n okpy:kawomasi cpeaa

4.1 BemrecTBa ¥ MaTepuaibl B )KU3HA 3
yernoBeKa

Hroro no pazgeny
Pe3epBHOE Bpems

OBUIEE KOJIMYECTBO YACOB 68
I10 [TIPOI'PAMME

KonndgectBo yacoB

paboTEI

Bcero Kontponbsabie IIpakruge

CKHe
paboThI

OnekTpoHHbIE (UPPOBHIE)
00pa3oBaTeNbHEIE PECYPCHI

https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edso0.ru/7f41a636

bubmuoreka [JOK
https://m.edso0.ru/7f41a636

bu6mmoreka [IOK
https://m.edso0.ru/7f41a636

bu6mmoreka [IOK
https://m.edso0.ru/7f41a636

bubmuorexka [JOK
https://m.edso0.ru/7f41a636

bu6mmoreka [IOK
https://m.edso0.ru/7f41a636

bu6mmoreka [IOK
https://m.edso0.ru/7f41a636

bu6mmoreka [JOK
https://m.edso0.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636

ITOYPOYHOE IIVTAHUPOBAHHUE
8 KVIACC

No Tema ypoka
/i

1 IIpeamet xumwuu. Pons xumuu B
J)KU3HHU JejIoBeKka. Tena u
BEIlECTBA

2 IlousTue o METOJaxX ITO3HAHUA B
XUMHNU

3  Ilpakrtmueckas padora Ne 1
«[IpaBuna paboThI B
nabopaTopuu U MPUEMBI
oOparieHus ¢ J1abopaTopHbIM
000pyIOBaHUEM

4 Ypucrele BeleCTBa U CMECH.
CriocoObl pa3fieneHus: cMmecei

5 IIpaxTtuueckas padora Ne 2
«Paznenenue cmeceit (Ha
MPUMEPE OYUCTKH IMOBAPEHHOMN
COJIN)»

6  ATOMBI U MOJICKYJIBI

7 XHUMHUYECKHE 3JIEMEHThI. 3HAaKU
(CUMBOJIBI) XUMHUYECKUX
JJIEMEHTOB

8 IIpocTble U Cl0XKHBIE BElleCTBA
9  ATOMHO-MOJIEKYIISIPHOE YUIEeHUE

10 3akoH IOCTOSHCTBA COCTaBa
BeIeCTB. XUMHUYECKasi (hopmyra.
BanenTHOCTh aTOMOB
XAMHYECKUX DJIEMEHTOB

11 OrtHOcHUTEIBPHAS aTOMHAS Macca.
OTHOCHUTENbHAS MOJIEKYJIsIpHAs
macca

12 MaccoBas 10J1s1 XUMHYECKOTO
3JIEMEHTA B COCIUHEHUN

13 KomnyecTBo BemecTsa. MoJib.
MounsipHast macca

14 ®dDusnyeckre U XUMUYECKHAE
SIBJICHUSI. XUMUYECKasl peakius

15 TIpu3Haku U yCIOBUS NMPOTEKAHUS
XUMHYECKUX PEAKIUI

16 3akoH cCOXpaHEHHUS MacChl
BeIIeCTB. XUMUYECKHE

KommuectBo gyacos

Jara

DneKTpoHHbIe HU(POBBIE

Beero Konrpon Ilpakru H3Yy4e o0pa3oBaTeNbHbIE PECyPCHI

BHBIC  YECKHE
paboThl  paboOTHI

HHA

but6mmoreka [IOK
https://m.edsoo.ru/ff0d210c

but6mmoreka [IOK
https://m.edsoo.ru/ff0d227¢e
bubnunoreka LIOK
https://m.edsoo.ru/ff0d23dc

bubnunoreka LIOK
https://m.edsoo.ru/ff0d26ca

bubmuoreka [{OK
https://m.edsoo.ru/ff0d28c8

bubnunoreka LIOK
https://m.edsoo.ru/ff0d2a6¢c

bubnuoreka [{OK
https://m.edsoo.ru/ff0d2be8

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d2a6¢c
bu6anoreka LIOK
https://m.edsoo.ru/ff0d2d50

bubnuoreka [{OK
https://m.edsoo.ru/ff0d2eae

bu6anoreka LIOK
https://m.edsoo.ru/ff0d323c

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d350c
bubnmnorexa LIOK
https://m.edsoo.ru/ff0d5230
bub6mmorekxa [IOK
https://m.edsoo.ru/ff0d37fa
bubnunorexa LIOK
https://m.edsoo.ru/ff0d3al6
bubanoreka IJOK
https://m.edsoo.ru/ff0d3b88



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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No Tema ypoka KomnuectBo yacos Hata  DnekTpoHHBIE ITUGPOBHIC

n/n Beero Kontpon Ilpakrn H3yde 0o0pa3oBaTeNbHBIC PECYPCHI
bHBIE uyeckue HUA

paboThl  paboOTHI

YpaBHCHHS

17 BeruncieHUs KOJIMYECTBA, MACCHI but6mmoreka [IOK
BEILIECTBA 110 YPaBHCHUSM https://m.edsoo.ru/ff0d5708
XUMHYCCKHX PEAKIIHIA

18 Knaccudukanus XuMAYECKUX but6mmoreka [IOK

peakuuii (CoeuHeHus,
pa3noKeHusl, 3aMeIICHuUs,

https://m.edsoo.ru/ff0d3f34

oOMeHa)

19 M. B. JIoMOHOCOB — yu&HBIN- Bu6muoteka [JOK
sHiknoneauct. O0o0IEeHne U https://m.edsoo.ru/ff0d40c4
CHCTeMaTH3allus 3HAHU

20 KonTponsHas padora Nel mo 1 Bbu6mmoteka [JOK

Teme «BeliecTBa 1 XUMUYECKHE
peaKium»

https://m.edsoo.ru/ff0d4290

21 Bozmyx — cmech ra3o. Cocras Bbu6moteka [JOK
Bo3ayxa. Kucimopoa — 3neMeHT u https://m.edsoo.ru/ff0d448e
npocroe BeuecTBo. O30H

22 ®usnyeckre ¥ XUMHYECKHE bubnunoreka LIOK
CBOMCTBA KKCIOpoaa (peakuu https://m.edsoo.ru/ff0d4614
okucieHus, ropenue). [lonstue
00 okcugax

23 Cnoco0bl NOTY4YEHUs: KUCIOpOoia bubmuoteka [IOK

24

25

26

27

28

29

B JJaboparopuu u
POMBIIIIEHHOCTH. [Ipumenenne
KHCJIOpoJa

TennoBoii 3¢ ekt xumMuueckomn
peakuuu, MOHATUE O
TEPMOXUMHUYECKOM ypaBHEHUH,
9K30- ¥ SHAOTEPMHUECKHUX
peakuusax

Tonnuso (Hed Tk, yroib u
MeTaH). 3arpsi3HeHue BO3/1yXa,
CHOCOOBI €ro NMpeA0TBpalleHus

[IpakTuueckas pabora Ne 3
«[lony4yenue u cobupanue
KHUCJIOpOJIa, U3yYEHHE €T0
CBOICTBY

Bonopox — anemeHT u npocroe
BenrecTBo. HaxoxxneHnue B
MpUpoae

dOu3nuecKkue U XUMUYCCKHIE
CBOICTBa BOJIOPO/IA.
IIpumeHeHnue Bogopoaa

IlonsiTHE O KMCIIOTaX U COJIIX

https://m.edsoo.ru/ff0d497a

bu6anoreka LIOK
https://m.edsoo.ru/ff0d4790

bu6anoreka LIOK
https://m.edsoo.ru/ff0d4c4a

bub6mmorekxa [IOK
https://m.edsoo.ru/ff0d4ae2

bubnunorexa LIOK
https://m.edsoo.ru/ff0d4dd0

bubnunorexa LIOK
https://m.edsoo.ru/ff0d4dd0

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
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n/n

30 CnocoObI mosTydeHus BOIOPO/ia B

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

Tema ypoka

naGopaTtopuu

[IpakTuyeckas padora Ne 4
«[lonydyenuie u coOupanue
BOJOPOJia, U3YUEHHE €I0
CBOMCTB»

Momsipablii 00bEM ra3oB. 3aKOH
ABoraapo

Brruncienusa o0néma,
KOJIMYECTBA BEIIECTBA r'a3a [0
€r0 U3BECTHOMY KOJHUYECTBY
BEIIECTBA MK 00BEMY

Brruncienus o05EMOB ra3os MO
YPAaBHEHUIO PEAKIIMU HA OCHOBE
3aK0HA 00BEMHBIX OTHOIIECHHUH
ra3zoB

dusnyeckre 1 XUMHYECKHAE
CBOICTBA BOJIbI

CocraB ocHoBauuii. [Tousarue 00
WHJIUKATOpax

Bopna xak pactBopuTENb.
HacplleHHble 1 HEHACHIIIEHHBIE
pactBopsl. MaccoBas 101
BELIECTBA B paCTBOPE

ITpakTryeckas pabora Ne 5 o
teme «IIpurorosnenue
pPacTBOPOB C OIPENEIEHHON
MAacCOBOM J0JIel paCTBOPEHHOTO
BELIECTBA»

KonTponbHas padora No2 mo
teme «Kucmopoa. Boxopon.
Bona»

OKcHabl: COCTaB,
KJaccuuKanys, HOMEHKIIaTypa

[Tonydenue u xumMuyeckue
CBOMCTBA KMCIIOTHBIX, OCHOBHBIX
1 aM(pOTEPHBIX OKCHJIOB

OcHOBaHUS: COCTaB,
KiaccuduKaius, HOMEHKIATypa

[Tonyyenue u xXumMu4ecKue
CBOMCTBA OCHOBAHUI

Kucaotsl: cocras,
KiaccuuKalus, HOMEHKIATypa

HOJ’IY‘ICHI/IC N XUMHWYCCKHEC

KomnuectBo yacos

1

BHBIC  YECKHE
paboThl  paboOTHI

Jara
Bcero Kourpon Ipaktu H3Y4e 0o0pa3oBaTeNbHBIC PECYPCHI

HHA

DneKTpOHHBIC IU(PPOBHIE

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bubnunoreka LIOK
https://m.edsoo.ru/ff0d4f42

but6mmoreka [IOK
https://m.edsoo.ru/ff0d542e

bubnunorexa LIOK
https://m.edsoo.ru/ff0d55a0

bubmuoreka [{OK
https://m.edsoo.ru/ff0d5708

bubnunoreka LIOK
https://m.edsoo.ru/ff0d587a

bubnuoreka [{OK
https://m.edsoo.ru/ff0d59e2

bu6anoreka LIOK
https://m.edsoo.ru/ff0d5b40

bubnuoreka [{OK
https://m.edsoo.ru/ff0d5eba

bubnmorexa LIOK
https://m.edsoo.ru/ff0d6342

bubnunorexa LIOK
https://m.edsoo.ru/ff0d664e
but6mmorekxa [IOK
https://m.edsoo.ru/ff0d664e

but6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca

bubmuoreka [{OK
https://m.edsoo.ru/ff0d67ca

but6mmoreka [IOK
https://m.edsoo.ru/ff0dfee2

bubnunorexa LIOK



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
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Tema ypoka

CBOMCTBA KHCJIOT

Conu (cpeaHue): HOMEHKIATypa,
CTOCOOBI OTYYCHUS,
XUMUYECKHE CBOWCTBA

[TpakTrueckas padota Ne 6.
Pemenne skciepuMeHTAIBHBIX
3anad 1no reme «OCHOBHbIE
KJIACChl HEOPTaHUYECKUX
COCTUHEHUN )

I'enetnueckas CBSI3b MEKAY
KJIaCCaMH HEOPTaHHUYECKUX
COETUHEHUN

O00011IeHIE U CUCTEMATU3AIUS
3HAaHUU

KonTponbnas padora Ne3 no
Teme "OCHOBHBIE KJIaCChl
HEOPraHUYeCKUX COeqMHEHUN"

IIepBble monBITKN
KJ1acCU(UKALUU XUMHUYECKUX
anemeHToB. [IoHATHE O rpynnax
CXOZIHBIX 2JIEMEHTOB

[Iepuoanueckuii 3aK0H U
[Iepnonnueckas cucrema
XUMHYECKHUX deMeHTOB /JI. 1.
Menaeneena

[Iepuonsl, rpynmsl, MOATPYIIIILI

Crpoenue atomoB. CoctaB
aTOMHBIX siaep. M30Tomb!

CrtpoeHne 371eKTPOHHBIX
000JI0YeK aTOMOB 3JIEMEHTOB
[Tepnonnueckoit cucremst 1. 1.
Meneneena

XapakTepucTuka XMMH4YECKOTO
3JIEMEHTA 110 €T0 MOJI0KESHUIO B
ITepuonnueckoii cucreme /1. .
Menneneena

3Hauenue [leprnoguueckoro
3aKOHa JJI Pa3BUTHUS HAYKU U
npaktuku. J[. 1. MenaeneeB —
YUEHBIM, EAAror U rpakIaHUuH
DNEeKTPOOTPULIATETbHOCTh
ATOMOB XHMHYECKHX DJIEMEHTOB

HNonnas xumMudeckas CBsI3b

KomnuectBo yacos

Jara

DneKTpOHHBIC IU(PPOBHIE

Beero Kounrpon Ilpakru H3Yy4e o0pa3oBaTenbHbIE PECyPChHI

BHBIC  YECKHE
paboThl  paboOTHI

HHA

https://m.edsoo.ru/ffOdfee2

bu6nmmoreka [IOK
https://m.edso0.ru/00ad9474

bu6nmoreka [IOK
https://m.edso0.ru/00ad9b7c

bubmuoreka [IOK
https://m.edso0.ru/00ad9a50

bubmuoreka [{OK
https://m.edso0.ru/00ad9cb2
bubnuoreka [JOK
https://m.edsoo.ru/00ad9ela

bubnunoreka LIOK
https://m.edsoo.ru/00ad9ffa

bubnuoreka [{OK
https://m.edsoo.ru/00ada52¢c

bubmnoreka IIOK
https://m.edsoo.ru/00ada52c
bu6nunorexa LIOK
https://m.edso0.ru/00ada342
bubmnoreka IIOK
https://m.edsoo.ru/00ada6bc

bubmuoreka [{OK
https://m.edsoo.ru/00ada824

but6mmoreka [IOK
https://m.edsoo.ru/00ada96e

bubmuoreka [{OK
https://m.edso0.ru/00adaab8
bubanoreka IJOK
https://m.edsoo.ru/00adac34



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34

No Tema ypoka KomnuectBo yacos Hata  DnekTpoHHBIE ITUGPOBHIC

/1 Bcero Konrpon Ipaktn 43Y4e 00pa3oBATelIbHBIC PECYpChI

bHBIC  dYeckue HHA
paboThl  paboOTHI

60 KoBayieHTHas moJsipHas 1 bubnuotexa [JOK
XMMHUYECKasl CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HEMOSPHAS 1 bubnmoreka [JOK
XMUMHYECKas CBA3b https://m.edsoo.ru/00adaab9
62 CreneHb OKHCIICHUS 1 but6mmoreka [IOK
https://m.edsoo.ru/00adae28
63 OKHUCIHTEIBHO- 1 bubnuorexa [JOK
BOCCTAHOBHTEJIbHBIE PEAKIIHU https://m.edsoo.ru/00adb076
64 OxuciIuTeIn U BOCCTAHOBUTEIIN 1 but6mmoreka [IOK
https://m.edsoo.ru/00adb076
65 KonTtposbHas pabota Ned o 1 1 bubmmoreka [JOK
teme «CTpoeHHEe aToMa. https://m.edsoo.ru/00adb486
XuMHYeCcKas CBS3bY
66 PeseprHbIil ypok. O6001mIeHNE 1 1 bubmmoreka [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c
67 Pe3sepBublii ypok. O6001IeHNE 1 1 bu6nmorexa LIOK
CHCTEMAaTH3aIMs 3HAHHUH https://m.edsoo.ru/00ad9ch2
68 PeseprubIil ypok. O600IeHNE 1 1 bubmmoreka [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/ff0d61c6
J10GaBUTH CTPOKY
OBIIEE KOJIMYECTBO YACOB 68 4 4
I10 ITPOT'PAMME
9 KUIACC
No Tema ypoka KonunuectBo yacos Jara DIEKTPOHHBIE
n/m Bceero Konrpon IMpaktuue H3Y4€ 1uQpoBbIe
LHEIE CKHe HUS o0Opa3oBaTenbHbIC
paboTbl  paboThI peCypChl
1 TIlepuonuyeckuii 3aKoH. 1 bu6mmoreka [JOK
[Mepuoanyeckas cucrema https://m.edsoo.ru/00adb
XHMHYECKHX daeMeHTOoB /. U. 5%
Menpeneena
2  3aKOHOMEPHOCTH B U3MEHEHHU 1 bubnnoreka [JOK
CBOMCTB XUMHUYECKHX AJICMEHTOB https://m.edsoo.ru/00adb
MEPBBIX TPEX MEPUOJIOB 6b6
3  Krnaccudukarus u HoMmeHkIatypa 1 bubnuorexa [JOK
HEOPTaHMYECKUX BEIICCTB https://m.edsoo.ru/00adb
7e2
4 Buapl XUMUYECKOM CBS3H M THMIBI 1 bubnuorexa [JOK
KPUCTANTHYECKUX PEIIETOK https://m.edsoo.ru/00adb
ac6
5 KonrponbsHas padora Nel o 1 1

teme «[loBTOpeHue u yrinyoneHue
3HAHUW OCHOBHBIX Pa3J/IeJIOB
Kypca 8 kjiacca»


https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
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11

12

13

14

15

16

17

18

Tema ypoka

Knaccudukanuss XuMuaeckux
peakLuii 10 pa3IudHbIM
pU3HaKaM

ITonsarue o CKOpOCTH

XUMUYECKOU peakuuu. I[lonstue o

TOMOTEHHBIX U T€TePOTEeHHBIX
peaKIusx

IToHATHE O XUMHUUECKOM
paBHOBecHuU. DaKTOPHI,
BIIMSIIOLIIME HA CKOPOCTh
XUMHYECKON peakiuu U
MOJI0KEHNE XUMHUIECKOTO
paBHOBECHS

OKHUCIIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Teopust SIEKTPOTUTHICCKOM
muccormanmu. CUIIbHbBIE U
cia0bble AJICKTPOIUTHI

Honnble ypaBHEHHs peakluii

XHUMHYECKHE CBOMCTBA KUCJIOT U
OCHOBAHHI B CBETE
MpeJICTaBICHH 00
ANEKTPOIUTUYECKOMN
JHUCCOIUAIIAN

XHUMHYECKHE CBOMCTBA COJIEH B
CBETE MpeACTaBlIeHUuI 00
3JIEKTPOJIUTUYECKON
JIMCCOIAITH

[TonsiTue o0 TuApOIU3E CoJen

O00011eHNEe U CUCTEMATU3ALIS
3HAHUN

[TpakTrueckast pabora Ne 1.
«PemeHne sKcriepuMeHTaIbHBIX
3a1ad»

KonTponbhas padorta Ne2 no
TeMe «DNEKTPOIUTUYECKAst
JCCOIMAINA. XUMHUUECKHE
peaklK B paCTBOPaAX»

OO0mrast xapakTepuCTHKa

bHBIC
paboThI

KonunuecTBo yacos
Bcero Kontpon Ipaktuue H3Y1€

CKue
paboThl

DIIEKTPOHHBIE
U poBbIC
o0Opa3oBaTeNbHbIC
pecypcsl

bu6mmoreka [IOK
https://m.edsoo.ru/00adb
cb0

bu6mmoreka [IOK
https://m.edsoo.ru/00adb
e9a

bubmuorexa [JOK
https://m.edsoo.ru/00adc
28c

bubmunorexa [JOK
https://m.edsoo.ru/00adc
ade

bubmuorexa [JOK
https://m.edsoo.ru/00adc
des

bubmuorexa [JOK
https://m.edso0.ru/00add
448

bu6nmoreka [JOK
https://m.edsoo.ru/00add
5d8

bu6nmoreka [JOK
https://m.edsoo.ru/00add
8b2

bu6mmoreka [IOK
https://m.edso0.ru/00add
9d4

bu6mmorexa [IOK
https://m.edsoo.ru/00add
di2

bu6mmorexa [IOK
https://m.edsoo.ru/00add
bfa

bu6mmorexa [IOK
https://m.edsoo.ru/00add
ecO

bubmuoreka [JOK


https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
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Tema ypoka

rajoreHoB. XuMHUYECKUE
CBOICTBa Ha IPUMEPE XJIOpa

XnopoBogopoa. CossiHast
KHCJIOTa, XUMUYECKHE CBOWCTBA,
MOJIy4CHHUEC, IPUMCHCHUC

[IpakTuyeckas padora Ne 2
«ITonyuyeHue COMIHON KUCIIOTHI,
M3y4YEHUE €€ CBOUCTBY»

Bpruucnenus no ypaBHEHUAM
XUMHUYECKHUX PEAKIIHiA, €CIIA OJIUH
W3 peareHTOB JIaH B U30BITKE

OO61as xapakTepuCTHKa
snemeHToB VIA-rpynmsl

AmtoTponHbie Mo (DUKAITH
cepbl. HaxoxneHnue cepol u e€
COEMHEHUH B IIPUPOJE.
XHUMHYECKUE CBOICTBA CEPBI
CepoBoaopoj1, CTpOEHHUE,
bu3nYecKue 1 XUMHUIECKIE
CBOICTBA

OKCI/IL[BI CCPHI. CepHa;I KHCJ0Ta,
q)HSI/I‘IeCKI/Ie N XUMHNYCCKHEC
CBOﬁCTBa, IMPUMCHCHUEC

XHUMHUYECKUE PEAKIUH, JIeKALTUE
B OCHOBE TIPOMBITINIEHHOTO
crioco0a MoJy4yeHust CepHO
KHCIIOTBI. XMMHUYECKOE
3arpsi3HEHUE OKpYXKarolen
Cpelbl COeTUHEHUSIMU CEPBI

Briuucienne MaccoBOr 10U
BBIX0/1a TPOJIYKTA PEaKLUU

OO61mas xapakTepucTHKa
a51eMeHTOB VA-rpynnsl. A30T,
pacrnpocTpaHeHHUE B IPUPOJIE,
¢du3nueckrue 1 XUMHUYECKHE
CBOMCTBA

AMMHUak, ero ¢puznueckue u
XUMHYECKHE CBOICTBA,
MOJTy4YeHHUe U IPUMEHEHHE

[TpaxTrueckas padorta Ne 3
«[lony4yeHne aMMuaka, U3y4eHue
€ro CBOMCTB»

A3oTHas KucoTa, e€ GU3nIecKue

bHBIC
paboThI

KonunuecTBo yacos
Bcero Kontpon Ipaktuue H3Y1€

CKue
paboThl

DIIEKTPOHHBIE
U poBbIC
o0Opa3oBaTeNbHbIC
pecypcsl

https://m.edso0.ru/00add
fe2

bubmuorexa [JOK
https://m.edsoo.ru/00ade
104

bubmuorexa [JOK
https://m.edsoo.ru/00ade
348

bubmuoreka [JOK
https://m.edsoo.ru/00ade
488

bu6mmoreka [IOK
https://m.edsoo.ru/00ade
64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade
64a

bubmuorexa [JOK
https://m.edsoo.ru/00ade
802

bu6mmoreka [JOK
https://m.edsoo.ru/00ade
a28

bu6mmoreka [JOK
https://m.edsoo.ru/00ade
c8a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade
c8a

bu6mmorexa [IOK
https://m.edsoo.ru/00ade
eab

bu6mmorexa [IOK
https://m.edsoo.ru/00adf
004

bu6mmorexa [IOK
https://m.edsoo.ru/00adf
180

bu6mmoreka [IOK



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
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Tema ypoka

1 XMMHYECKHE CBOMCTBA

Hcnonbs3oBaHue HUTPATOB U
coJiell aMMOHUS B KaUeCTBE
MHUHEPAJIbHBIX YI00PSHHA.
XUMHUYECKOE 3arpsi3HeHue
OKPYXKarOILEH Cpebl
COEIMHEHUSIMU a30Ta

®docdop. Oxcua pochopa (V) u
docdopHas Kuciora,
buznyecKkue 1 XUMUYECKHE
CBOMCTBA, IIOJIy4CHHUE

Hcnonp3oBanue Gocdatos B
KaueCTBE MHUHEPATbHBIX
ynoOpeHui. 3arpsi3HeHne
MIPUPOTHON cpenbl pochaTamu
Yrnepon, pacnpocTpaHeHue B
npupoze, Gu3nIecKue u
XUMHUYECKHE CBONCTBA
Oxkcunsl yriaepoaa, ux
(buU3HYECKUE M XUMUICCKHEC
CBOICTBa. DKOIOTHYECKUE
poOJIEMBI, CBSI3aHHBIE C
okcuoM yriepona (IV)
YromnbpHas KUCI0Ta ¥ €€ COU

[TpakTtuyeckas padora Ne 4
"TTosrydyeHune yrieKucioro rasa.
KauecTtBeHHast peakuus Ha
KapOoHaT-nOoH"

[TepBoHavanbHBIEC TOHATHS 00
OPraHMYeCKHX BELIECTBAX KaK O
COEIMHEHUSX YIIIepo1a

Kpemuuii u ero coenHeHust

[TpakTrueckast pabora Ne 5.
Pemenue skcniepuMeHTaNnbHbBIX
3aja4 o teMe «BakHeimue
HEMETAJLIBI U KX COCAUHCHUS

[Kontponsnas padora Ne3 o
TeMe «BakHelIe HeMeTaulbl U
UX COCIMHEHUS»

OO0mrast xapakTepuCTHKa

KonnuecTtBO yacoB

Bcero Kontpon Ipaktuue H3Y1€

bHBIC
paboThI

CKHe
paboThl

[ara

HUsA

DIIEKTPOHHBIE
U poBbIC
o0Opa3oBaTeNbHbIC
pecypcsl

https://m.edsoo.ru/00adf
306]]

bubmuorexa [JOK
https://m.edsoo.ru/00adf
518

bu6mmoreka [IOK
https://m.edsoo.ru/00adf
68a

bu6mmoreka [IOK
https://m.edsoo.ru/00adf
c20

bubmuorexa [JOK
https://m.edsoo.ru/00adf
d9c

bubmuorexa [JOK
https://m.edsoo.ru/00adf
ebe

bu6mmoreka [JOK
https://m.eds00.ru/00ae0
06¢

bu6nmoreka [JOK
https://m.edsoo.ru/00ae
027e

bu6mmoreka [IOK
https://m.edsoo.ru/00ae
054e

bu6mmorexa [IOK
https://m.edsoo.ru/00ae
080a

bu6mmorexa [IOK
https://m.edsoo.ru/00ae
Obf2

bu6mmoreka [JOK
https://m.edsoo.ru/00ae
0el8

Bbubmmnoreka [JOK


https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
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Tema ypoka

XHUMHUYECKHX 3JIEMEHTOB —
METauIoB. MeTaandecKas CBiI3b
1 MeTaJlTINYeCcKast
KpUCTAJUIMYECKas PEIIETKA.
duzndyeckre CBOMCTBA METAJJIOB

XUMHWYECKHUE CBOMCTBA METAIJIOB.

DIEKTPOXUMUYECKUN PsiJ
HaIPSOKEHUH METAJIIOB

OO0mue crmocoOb! MOTYyYSHUS
meTayioB. CruiaBel. Beraucienus
10 YPaBHCHUSM XUMHUYCCKUX
pEeaKuuii, €CIIM OJIUH U3
PEareHTOB COJICPIKUT MPUMECH

ITonstue o KOPPO3HUH MCTAJJIIOB

[Ieno4nble METAIBI

OKcuabl U THAPOKCUJIBI HATPUS U
KaJIus

[Ienoyno3eMeIbHBIE METAIIBI —
KaJIbIIMA U Mardui

Baxkneiimue coefuHEHN
KaJIbIIUS

O000111eHHE U CUCTEMATU3ALMS
3HAHUH

JKEcTKOCTEH BOABI U CITOCOOEI €6
yCTpaHEeHHs

[TpakTrueckas padota Ne 6
"YKECcTKOCTH BOABI 1 METOIEI €6
ycTpaHeHus"

AJTIOMAHAN

AMpoTepHbIe cBOMCTBA OKCHIA U
TUIPOKCHUIA

Kemneso

bHBIC
paboThI

KonunuecTBo yacos
Bcero Kontpon Ipaktuue H3Y1€

CKHe
paboThl

DIIEKTPOHHBIE
U poBbIC
o0Opa3oBaTeNbHbIC

pecypcsl

https://m.edsoo.ru/00ae
103e

bu6mmoreka [IOK
https://m.edsoo.ru/00ae
1156

bu6mmoreka [IOK
https://m.edsoo.ru/00ae
1156

bubmuorexa [JOK
https://m.edsoo.ru/00ae
1278

bubmuorexa [JOK
https://m.edsoo.ru/00ae
14b2

bubmuorexa [JOK
https://m.edsoo.ru/00ae
14b2

bubmuorexa [JOK
https://m.edsoo.ru/00ae
15e8

bubmuorexa [JOK
https://m.edsoo.ru/00ae
15e8

bu6mmoreka [IOK
https://m.edsoo.ru/00ae
1886

bu6mmorexa [IOK
https://m.edsoo.ru/00ae
lae8

bu6mmorexa [IOK
https://m.edsoo.ru/00ae
1c64

bu6mmorexa [IOK
https://m.edsoo.ru/00ae
1c64

bu6mmorexa [IOK
https://m.edsoo.ru/00ae
1d86


https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86

Tema ypoka
/11

57 Okcuapl, THAPOKCUIIBI U COJIHA
xenesa (I1) u sxenesa (111)

58 O0600menne 1 cucTreMaTu3alus

3HAHUH

59 IIpaxTtuueckas padora Ne 7.
Pemienune skcnepuMeHTAIbHBIX
3a71a4 10 TeMe «BakHelimnine

METaJIbl U UX COCAUHCHUS)

60 BeruucieHus Mo ypaBHeHHsIM
XUMHYECKHUX PEaKIUil, eClIi OJ1H
U3 PEareHToB JaH B U30BITKE WIH
COJICPKHUT pUMecH. Berancienus
MacCOBOM JI0JIM BBIXO/1a
IPOIYKTa PEaKIINU

O06o00mIeHne U cUCTeMaTH3aIHs
3HAHUU

61

62 KonrposnbHas padota Ne4 o
TeMme «BakHeuIme MeTaibl U UX

COCIUHCHU A

63 BemecrBa u MaTepuaibl B

MOBCEIHEBHON KU3HU YeIOBEKA

64 Xwumuueckoe 3arps3HEHHE

OKPYKaIOIIEH Cpebl
65 Posb XuMuU B pereHnu
HKOJIOTMYECKUX MPOOIeM

66 Pe3epBHbIil ypok. O00O01IEHNE U

cUCTeMaTHU3aus 3HaHUHU

67 PesepBublil ypok. O00O0IICHNE U

cUCTeMaTHu3anus 3HaHUU

68 PesepBHbIil ypok. O000IICHNE U

cUCTeMaTHu3aus 3HaHUN

Jl06aBUTB CTPOKY

OBIIEE KOJIMYECTBO YACOB
I10 TIPOIT'PAMME

KonunuectBo yacos [ara

Bcero Kontpon Ipaktuue H3Y1€
bHBIC CKHe HUA
paboThl  paboThHI

68

DIIEKTPOHHBIE
U poBbIC
o0Opa3oBaTeNbHbIC
pecypcsl

bu6mmoreka [IOK
https://m.edsoo.ru/00ae
35e6

bubmuorexa [JOK
https://m.edsoo.ru/00ae
3de8

bubmuorexa [JOK
https://m.edsoo.ru/00ae
1750

bubmuorexa [JOK
https://m.edsoo.ru/00ae
3f50

bu6mmoreka [JOK
https://m.edsoo.ru/00ae
4270

bu6mmoreka [JOK
https://m.edsoo.ru/00ae
4270

bu6mmoreka [JOK
https://m.edsoo.ru/00ae
0d0a

bu6mmoreka [JOK
https://m.edsoo.ru/00ad
b33c

bu6mmoreka [JOK
https://m.edsoo.ru/00ad
9cb2


https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI UISA YYEHUKA

YyeOHUKH:

H.E.Ky3nenoBa, U.M.TuroBa, H.H.I'apa, A.}O.)Kerun. Xumus. 8 knacc. - M.: Berrana-I"pad,
2017.

Kysnemnora H.E., TutoBa I.M. Xumus 9 knacc. YueOHUK 1151 0011e00pa3oBaTeIbHBIX
yupexaenuit.-M.: Benrana-I'pag, 2018.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Anxumuk (http://www.alhimik.ru/) - oguH U3 Ty4mIMX caiiTOB PyCCKOS3BIYHOTO XMMHUYECKOTO
WHTepHeTa OpueHTUPOBAHHBIN HA YUUTENS U YUEHUKA, IPENOoJaBaTelis U CTYACHTA.

2.I'abpuensn O. C., Bockoboiinukosa H. I1., SlurykoBa A. B. HacTonbpHas KHUTa yuuTes.
Xumus. 8 ki1.: Meroauueckoe rmocodue. - M.: JIpoda, 2021.

3.I'abpuensan O.C. Uzyuaem xumuio B 8 ki1.: nuaaktudeckue marepuainsl / O.C. ['abpuensu, T.B.
CmupHoBa. — M.: biuk mutoc

4 T"abpuensn O.C., Bucko6oitnukosa H.II., flmykoBa A.B. HacTonbHas kHura yuuress. Xumusl.
8 ki1.: Meroauueckoe nocodue. — M.: Jlpoda;

5.I'abpuensu O.C., Pynos H.H., TonkynoB B.1. Xumuueckuii skcriepuMeHT B LIKOJIE. § Kjlacc. —
M.: Ipoda

6.Kypnan «Xumus B mKoje»;

7.Kontpen - Xumus s Bcex (http://kontren.narod.ru). - madopmaimoHHo-00pa3oBaTeIbHBINA
CalT JUIs Te€X, KTO U3y4aeT XUMHUIO, KTO €€ NPENOJAET, U1 BCEX KTO NHTEPECYETCSI XUMHUEH.

8. Xumus. 8 ki1.: KoHTponsHbIe 1 TpoBepouHbie padoTsl kK yueOnuky O. C. ['abpuensHa «Xumusi.
8» / O. C. I'abpuensH, I1. H. bepe3kun, A. A. YmakoBa u ap. - M.: lpoda, 2022. nanHsle

9.Xumust: 8 Ki1acc: KOHTPOJIbHBIE M MPOBEpOYHbIe padoThl k yueouuky O.C. ['abpuensna
«Xumus. 8 knace» / O.C. I'abpuensn, [1.H. bepe3kun, A.A. Ymakosa u 1p. — M. : [lpoda;

10. DHIMKIIONETMYEeCKU CIIOBAPh FOHOTO XUMHKA

HNudopmannoHHsbIe.

. http://ege.yandex.ru/chemistry/

. http://chem.reshuege.ru/

. http://himege.ru/

. http://pouchu.ru/

. http://enprophil.ucoz.ru/index/egeh_alkeny_alkadieny/0-358
. http://ximozal.ucoz.ru/_1d/12/1241 4 .pdf

7.
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik_dlya p
odg/read_online.html?pa

ge=3

8. http://lwww.zavuch.info/methodlib/134/

OO WN -



9. http://keramikos.ru/table.php?ap=table1000405 http://sikorskaya-olja.narod.ru/EGE.htm
10.www.olimpmgou.narod.ru.
11.http://mirhim.ucoz.ru/index/khimija_8_3/0-41

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

8 KJIACC

bubaunoreka I{OK https://m.edsoo.ru/00ad9474

bubaunoreka I{OK https://m.edsoo.ru/00ad9a50

bub6muoreka ITOK https://m.edsoo.ru/00ad9b7c

bub6muoreka IIOK https://m.edsoo.ru/00ad9ch?2

bub6muoreka IIOK https://m.edsoo.ru/00ad9ela

bu6muoreka [{OK https://m.edsoo.ru/00ad9ffa

bu6muoreka [IOK https://m.edsoo.ru/00ada342

bub6muorexa [IOK https://m.edsoo.ru/00ada52¢

bu6muoreka IIOK https://m.edsoo.ru/00ada6bc

bu6muoreka IIOK https://m.edsoo.ru/00ada824

bub6muoreka ITOK https://m.edsoo.ru/00ada96e

bub6muoreka [IOK https://m.edsoo.ru/00adaab8

bub6muoreka IIOK https://m.edsoo.ru/00adaab9

bub6muoreka [IOK https://m.edsoo.ru/00adac34

bub6muoreka IIOK https://m.edsoo.ru/00adae28

Bbubaunorexa I{OK https://m.edsoo.ru/00adb076

Bbubaunoreka I{OK https://m.edsoo.ru/00adb076

bub6muoreka [IOK https://m.edsoo.ru/00adb33c

bub6muoreka IIOK https://m.edsoo.ru/00adb486

bubmuoreka [{OK https://m.edsoo.ru/ff0d210c

Bbubaunoreka I{OK https://m.edsoo.ru/ff0d227e



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e

bubaunoreka I{OK https://m.edsoo.ru/ff0d23dc

bubmuotexa I{OK https://m.edsoo.ru/ff0d26ca

bubnuoteka I{OK https://m.edsoo.ru/ff0d28c8

bubmoreka LIOK https://m.edsoo.ru/ff0d2a6c¢

bubmmorexa LIOK https://m.edsoo.ru/ff0d2a6c¢c

bubmoreka LIOK https://m.edsoo.ru/ff0d2be8

bubmuoteka I{OK https://m.edsoo.ru/ff0d2d50

bub6muoreka [{OK https://m.edsoo.ru/ff0d2eae

bub6muoreka [{OK https://m.edsoo.ru/ff0d323c

bub6muoreka IIOK https://m.edsoo.ru/ff0d350c

bub6muoreka IIOK https://m.edsoo.ru/ff0d37fa

bub6muoreka IIOK https://m.edsoo.ru/ff0d3al6

bu6muoreka [{OK https://m.edsoo.ru/ff0d3b88

bub6muoreka IOK https://m.edsoo.ru/ff0d3f34

bub6muoreka [{OK https://m.edsoo.ru/ff0d40c4

bu6muoreka IIOK https://m.edsoo.ru/ff0d4290

bub6muoreka IIOK https://m.edsoo.ru/ff0d448e

bu6muoreka IIOK https://m.edsoo.ru/ff0d4614

bub6muoreka [{OK https://m.edsoo.ru/ff0d4790

bub6muoreka [IOK https://m.edsoo.ru/ff0d497a

bub6muoreka IIOK https://m.edsoo.ru/ff0d4ae2

Bbubaunorexa I{OK https://m.edsoo.ru/ff0d4c4a

bubaunoreka IIOK https://m.edsoo.ru/ff0d4dd0

Bbubaunorexa I{OK https://m.edsoo.ru/ff0d50d2

bub6muoreka [IOK https://m.edsoo.ru/ff0d5230

bubmuoreka [IOK https://m.edsoo.ru/ff0d542e



https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d542e

bubaunoreka I{OK https://m.edsoo.ru/ff0d55a0

bubnuoteka I{OK https://m.edsoo.ru/ff0d5708

bubmuotexa I{OK https://m.edsoo.ru/ff0d587a

bubmmoreka LIOK https://m.edsoo.ru/ff0d59e2

bubmmoreka LIOK https://m.edsoo.ru/ff0d5b40

bubmoreka LIOK https://m.edsoo.ru/ff0d5eba

bubnuoteka I{OK https://m.edsoo.ru/ff0d61c6

bu6muoreka [IOK https://m.edsoo.ru/ff0d6342

bub6muoreka [{OK https://m.edsoo.ru/ff0d664e

bub6muoreka IIOK https://m.edsoo.ru/ff0d67ca

bub6muoreka IIOK https://m.edsoo.ru/ffOdfee2

9 KUIACC

bub6nuoreka IIOK https://m.edsoo.ru/00ad9474

bubmuoreka [IOK https://m.edsoo.ru/00ad9a50

bubmuoreka [IOK https://m.edsoo.ru/00ad9b7c

bu6muoreka IIOK https://m.edsoo.ru/00ad9cb?2

bub6muoreka IIOK https://m.edsoo.ru/00ad9cb?2

bu6muoreka IIOK https://m.edsoo.ru/00ad9ela

bubmuoreka IIOK https://m.edsoo.ru/00ad9ffa

bub6muoreka IIOK https://m.edsoo.ru/00ada342

bub6muoreka [IOK https://m.edsoo.ru/00ada52c

bubaunorexa I{OK https://m.edsoo.ru/00ada6bc

Bbubaunorexa I{OK https://m.edsoo.ru/00ada824

Bbubaunorexa I{OK https://m.edsoo.ru/00ada96e

bub6muoreka IIOK https://m.edsoo.ru/00adaab8

bub6muoreka IIOK https://m.edsoo.ru/00adaab9



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9

Bbubaunorexa I{OK https://m.edsoo.ru/00adac34

bubmuoteka L{OK https://m.edsoo.ru/00adae28

bubmuoteka L{OK https://m.edsoo.ru/00adb076

bubmmoreka LIOK https://m.edsoo.ru/00adb33c

bubmoreka LIOK https://m.edsoo.ru/00adb486

bubmmoreka LIOK https://m.edsoo.ru/00adb59e

bubmuoteka L{OK https://m.edsoo.ru/00adb6b6

bu6muoreka [IOK https://m.edsoo.ru/00adb7e2

bub6muoreka [{OK https://m.edsoo.ru/00adbac6

bub6nuoreka IIOK https://m.edsoo.ru/00adbcb0

bub6muoreka IIOK https://m.edsoo.ru/00adbe9a

bub6muoreka IIOK https://m.edsoo.ru/00adc28c

bu6muoreka [{OK https://m.edsoo.ru/00adcade

bubmuoreka [IOK https://m.edsoo.ru/00adcd68

bub6muoreka [{OK https://m.edsoo.ru/00add448

bu6muoreka IIOK https://m.edsoo.ru/00add5d8

bu6muoreka IIOK https://m.edsoo.ru/00add8b2

bub6nuoreka IIOK https://m.edsoo.ru/00add9d4

bub6muoreka IIOK https://m.edsoo.ru/00addbfa

bub6muoreka [IOK https://m.edsoo.ru/00addd12

bub6muoreka IIOK https://m.edsoo.ru/00addecO

Bbubaunorexa I{OK https://m.edsoo.ru/00addfe2

Bbubaunorexa I{OK https://m.edsoo.ru/00adel104

Bbubaunorexa I{OK https://m.edsoo.ru/00ade488

bub6muoreka IIOK https://m.edsoo.ru/00ade64a

bubmuoreka IIOK https://m.edsoo.ru/00ade802



https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802

Bbubaunorexa I{OK https://m.edsoo.ru/00adea28

bubaunoreka I{OK https://m.edsoo.ru/00adec8a

bubaunoreka I{OK https://m.edsoo.ru/00adeea6

bubmmorexka LIOK https://m.edsoo.ru/00adf004

bubmmoreka LIOK https://m.edsoo.ru/00adf180

bubmmoreka LIOK https://m.edsoo.ru/00adf306

bubaunoreka I{OK https://m.edsoo.ru/00adf518

bu6muoreka IIOK https://m.edsoo.ru/00adf68a

bu6muorexa IIOK https://m.edsoo.ru/00adfc20

bu6nuoreka IIOK https://m.edsoo.ru/00adfd9c

bub6muoreka IIOK https://m.edsoo.ru/00adfebe

bub6muoreka IIOK https://m.edsoo.ru/00ae006¢

bub6muoreka IIOK https://m.edsoo.ru/00ae027e
bub6muoreka IIOK https://m.edsoo.ru/00ae054e
bubmuoreka [IOK https://m.edsoo.ru/00ae080a
bubaunorexa IIOK https://m.edsoo.ru/00ae0bf2
bubmuroreka IIOK https://m.edsoo.ru/00ae0dOa
bubaunorexa IIOK https://m.edsoo.ru/00ae0el8
bub6muoreka IIOK https://m.edsoo.ru/00ael03e
bub6muoreka IIOK https://m.edsoo.ru/00ael156
bubnuoreka IIOK https://m.edsoo.ru/00ael278
bubmuoteka I{OK https://m.edsoo.ru/00ael4b2
bubmumoteka [{TOK https://m.edsoo.ru/00ae15e8
bubmuoteka I{TOK https://m.edsoo.ru/00ael750
bub6nuoreka IIOK https://m.edsoo.ru/00ae1886

bubmuoreka [IOK https://m.edsoo.ru/00aelc64


https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1c64

Bbubanoreka IIOK https://m.edsoo.ru/00aelc64
bubmuoteka [{TOK https://m.edsoo.ru/00aeld86
bubmuoteka LIOK https://m.edsoo.ru/00ae35e6
bub6muoreka IIOK https://m.edsoo.ru/00ae3de8
bub6muoreka IIOK https://m.edsoo.ru/00ae3f50
bub6muoreka IIOK https://m.edsoo.ru/00ae4270

bubaunoreka I{OK https://m.edsoo.ru/ff0d210c

bubmuoreka [{OK https://m.edsoo.ru/ff0d227e

bubmuoreka [{OK https://m.edsoo.ru/ff0d23dc

bub6muoreka IIOK https://m.edsoo.ru/ff0d26ca

bub6muoreka IIOK https://m.edsoo.ru/ff0d28c8

bub6muoreka IIOK https://m.edsoo.ru/ff0d2a6¢

bub6muoreka [{OK https://m.edsoo.ru/ff0d2be8

bub6muoreka [{OK https://m.edsoo.ru/ff0d2d50

bubmuoreka [{OK https://m.edsoo.ru/ff0d2eae

bub6muoreka IOK https://m.edsoo.ru/ff0d323c

bub6muoreka IIOK https://m.edsoo.ru/ff0d350c

bu6nuoreka IIOK https://m.edsoo.ru/ff0d37fa

bubmuoreka [{OK https://m.edsoo.ru/ff0d3al6

bub6muoreka [{OK https://m.edsoo.ru/ff0d3b88

bubmuoreka [{OK https://m.edsoo.ru/ff0d40c4

bubaunoreka IIOK https://m.edsoo.ru/ff0d4290

Bbubaunoreka I{OK https://m.edsoo.ru/ff0d448e

Bbubaunoreka IIOK https://m.edsoo.ru/ff0d4614

bub6muoreka [{OK https://m.edsoo.ru/ff0d4790

bub6muoreka IIOK https://m.edsoo.ru/ff0d497a
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https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d497a

Bbubaunorexa I{OK https://m.edsoo.ru/ff0d4ae2

bubmuotexa I{OK https://m.edsoo.ru/ff0d4cda

bubnuoteka I{OK https://m.edsoo.ru/ff0d4dd0

bubmmoreka LIOK https://m.edsoo.ru/ff0d4f42

bubmmoreka LIOK https://m.edsoo.ru/ff0d50d2

bubmorexa LIOK https://m.edsoo.ru/ff0d5230

bubmuoteka I{OK https://m.edsoo.ru/ff0d542e

bubmuoreka [{OK https://m.edsoo.ru/ff0d55a0

bu6muoreka [{OK https://m.edsoo.ru/ff0d5708

bu6muoreka IIOK https://m.edsoo.ru/ff0d587a

bub6muoreka IIOK https://m.edsoo.ru/ff0d59e2

bu6muoreka IIOK https://m.edsoo.ru/ff0d5b40

bub6muoreka [{OK https://m.edsoo.ru/ff0d5eba

bubmuoreka [{OK https://m.edsoo.ru/ff0d61c6

bub6muoreka [IOK https://m.edsoo.ru/ff0d6342

bub6muoreka IIOK https://m.edsoo.ru/ff0d664e

bub6muoreka IIOK https://m.edsoo.ru/ff0d67ca

bu6nuoreka IIOK https://m.edsoo.ru/ffOdfee2
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