HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, MPEACTABIECHHBIX
B ®I'OC 00O, a Takke Ha OCHOBE (eaepanbHOoil paboyeil mporpaMMbl BOCTIUTAHUS
U C Yy4€TOM KOHIEMIUMU TMPEnojaBaHusi Y4yeOHOTO TIpeaMeTa «XHUMUsS» B
oOpazoBaTenbHbIX Opranu3anusax Poccutiickoit deneparuu.

[Iporpamma mo xumuu Oa€T TpeACTaBICHUE O IENSIX, OOLIeld CTpaTeruut
o0y4yeHUs, BOCHUTAHUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe MpeIMETHOE COJIepKaHue,
npeaycMaTpUBAeT PACHpPEACIICHHE €ro Mo KjaccaM M CTPYKTYpUpOBaHUE TIO
pazienaM M TeMaM MPOrPpaMMbl IO XUMHUH, OINPEACNSIET KOJIUYECTBEHHBIC H
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUSI XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroluxcsi, OMNpPEAeNIIeT BO3MOXHOCTH TMpeaMeTa IS
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus, a Takke TpeOOBaHUH K
pe3ynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJIeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIHbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHUMHUH CIY>KUT OCHOBOM Miis (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPrUd M 00 SBOJIONMHU BEIHIECTB B MPHUPOJE, O MYTAX PEHICHHUS TiI00aIbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  pealu3alid  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTUS |
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIEeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATENIbCKUX YMEHUN, HEOOXOIUMBIX KaKk B
MTOBCEIHEBHOM XKU3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTOCTHOTO B3TJIs/1a HA €IMHCTBO MPUPOJbI U YETIOBEKA, SIBIISIETCSI OTBETCTBEHHBIM

3TamoM B (OPMHPOBAHMM  €CTECTBEHHO--HAYYHOM  IPaMOTHOCTH
00yYaroIINXCS,;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-HAYYHBIM 3HAHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIaJ] B HKOJIOTUMYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusl ~ y4eOHOro  MpeaMmeTa, KOTOpbIM  fABIAETCS  NEeAaroruuyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYaIOIIMMKCS CHUCTEMbI MEPBOHAYAJIBHBIX MOHSITHI XUMHUH, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHNYeCcKOM XUMUU.

CtpykTypa cojaepaHusi MporpaMMbl MO0 XUMUU c(PopMUpOBaHa Ha OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
HOHSTHH O XMMUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMbI MOHITHIH O XMMHUYECKOM
peakuuu. OO0e 3TU CHCTEMBl CTPYKTYpPHO OpPraHM30BaHbl 10 MPUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa /[. 1. MeHieneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITOIHSS (PYHKIIUHA OOBSICHEHHS U IPOTHO3WPOBAHUS CBOMCTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U MOIYYEHUS U3Y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHH  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
MIPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
€€ CHCTEMHOM NPUPOJIbl, HIEHHOCTHOIO OTHOILIEHUS K HAYyYHOMY 3HAHHMIO U METO/IaM
MO3HAHUS B Hayke. M3yueHune XUMHUU MPOUCXOAHUT C MPUBICYEHUEM 3HAHUU U3
paHee M3YyYEHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuid mup», «buonorus. 5—7
Kiacce» u «dusnka. 7 knacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JESATENbHOCTH YEI0BEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphI. 3a/1a4da
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUHM CHCTEMbl XUMHUYECKUX 3HAHUN —
BOKHEUIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX MOJT0KEHUH, JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUECKOI0 XapaKTepa, sI3blka HAyKH, B MPUOOLIEHUU K



Hay4YHBIM METOJaM IO3HAHUS MPU U3YYCHUU BEIIECCTB U XUMHUYECKUX PEaKIuil, B
GbopMUPOBaHUY U PA3BUTHUH MMO3HABATEIbHBIX YMEHUHN U UX TPUMEHEHUH B y4eOHO-
MO3HABATEIBLHON U y4eOHO-UCCIIEI0BATENbCKON E€ATEIbHOCTH, OCBOEHUU MPABUJI
0e30MmacHOro o0paIieHus ¢ BEIIECTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy M3y4eHUH XMMHUHM HAa YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKKe LI, KaK:

— (QopMHpoOBaHHE HWHTEIVIEKTYaJlbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSTEIBHOMY MPHUHATUIO PEIICHUH,
CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HH;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
MeToJaM TMO3HaHUs, (POPMUPYIOIIUM MOTHBALIMIO W Pa3BUTHUE CIOCOOHOCTEH K
XHUMHWH;

— o0ecrniedueHne yCI0BUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OTbITAa Pa3HOOOpPA3HOM MEATETHLHOCTH, IMO3HAHUA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJTFOUEBBIX KOMIIETCHIIMI), MMEIIHNX YHUBEPCAIHHOE 3HAUCHHE ISl
Pa3IMYHBIX BUIOB JCATEIbHOCTH;

— ((dopmupoBanue o0miel (YHKIMOHAIBHON U €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS W ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, IPUMEHATH UX MPU PEUICHUU MPOOJIeM B TOBCEIHEBHOM KU3HU U TPYIOBOM
NEeSITENBHOCTH;

— ¢opMmupoBaHHE y OOYyYalOIIMXCS T'YMaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIIX
COXPAaHEHHS CBOETO 3/I0POBbS U OKPYKAIOIIECH MPUPOTHOM Cpebl;

— pa3BUTHE MOTHBAIlMM K OOYYEHHWIO, CIIOCOOHOCTEH K CaMOKOHTPOIIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGuUis M HAMPaBICHHOCTH JaTbHEHUIIETO
o0yJeHHUS.

[Iporpamma mpodMuHUMYMa pearn3yercss B Kypce XHUMHH 9 Kjacca mpH
u3ydeHnn TeMm: 1) XuMudecKue peakiud, JeKallie B OCHOBE MPOMBIIUICHHOTO
crioco0a MoJIy9eHusT CEPHOU KHCIIOTHI; 3) XUMHUECKOE 3arps3HCHUE OKPYKAIOMICH
Cpenbl coeMHEeHUsMU cepbl; 4) Mcrmonb3oBaHHEe HHUTPATOB M COJIEH aMMOHWS B
KayecTBe MUHEPAIBHBIX yIoOpeHui; 5) XuMuUdeckoe 3arps3HCHUE OKPYKaromeh
cpensl coenuHeHWSAMH a3zora; 6) HMcmonp3oBanwe (ochaToB B KauecTBe
MUHEPATBHBIX yA0OpeHuit; 7) 3arps3HeHWe NPUPOTHOU cpeasl (docdaramu.
Kpemuuit u ero coemunenus; 8) OOmue crocoObl IMONyYEeHUS METAIOB; 9)



Criaesr; 10) BerectBa n MaTepuabl B IOBCEIHEBHOM KU3HU YenoBeka; 11) Posb
XAMHH B PEIICHUN YKOJIOTHICCKUX MPOOIIEM.

OO61ee ynciio 4acoB, OTBEAEHHBIX JJIsl U3yUYEHHSI XUMUHU B 8 Kilacce — 68 4acoB
(2 yaca B Hezent), B 9 kinacce — 68 yacoB (2 yaca B HEJIEIIO).

Pabouas nporpamma npenycmatpuBaeT oOyuenue nereil ¢ OB3. Pabora c
oOyuaromumucs ¢ OB3 npoucxoauT ¢ NpUMEHEHUEM CIEIYIOIIMX METOANYECKUX

MIPUEMOB:

[ToaTanHoe pa3bsiCHEHHUE 3aJaHUM.

o [TocnenoBaTenpHOE BBIIOJHEHUE 3aIAHUM.

o [ToBTOpEHUE yUalIMMCsl UHCTPYKIMH K BBITTOJTHEHUIO 3aJaHHUS.

[TepemeHa BU0OB 1€ TETBHOCTH.

o [ToaroToBka y4yamuxcs K nepeMeHe BUaa JeATeIbHOCTH.

o [IpenocraBieHne [IOMOJHUTENBHOTO BPEMEHHM ISl 3aBEPIICHUS
3a/1aHUs.

o VYrpoluieHHbIe 3a1aHus Ha JOM

o Hcnonp3oBanne KapToueK C YOPAKHEHUSMH, KOTOpPbIE TPeOYyrOT
MUHUMAJIBHOTO 3aIIOJTHEHUS.

o Hcnonb3oBaHue yNpouIeHHBIX YIPaXKHEHUN

NunuBuayanbHOE OIIEHUBAHUE OTBETOB yUallUXCSl.

o Hcnonp3oBanne MHAMBHIYAJbHOM IIKAJIbl OLEHOK B COOTBETCTBUU C
yCHEXaMU U 3aTPauYC€HHBIMH YCUIIUAMMU.

o Paszpemenue nepenenaTs 3a1aHue, C KOTOPBIM OH HE CIIPABUJIICS.

o Onenka nepejieianHbIX padorT.

Hcnonb3oBaHue CUCTEMBI OIIEHOK JOCTHXKEHHMH y4allMXcs Ha WX JIMYHOM
npuMepe

®DopMbl yuéTa padoydeil mporpaMMbl BOCIMTAHUS B padoueid
nporpamMme no XuMum
Pa6ouas nporpamma Bocriutanust MAOY «Cpennss o0meo0pa3zoBaTeiibHasl MKOJIa
NelO» PCAIN3yCTCA B TOM YHUCIIC U YCPC3UCIIOIIB30BAHUC BOCIIMTATCIIBHOI'O IIOTCHIIMAIA
YPOKOB XHUMHH. ITa paboTa OCYIIECTBISIETCS B CIESAYIOMUX hopMax:

° [ToOyxnenue oOyyaronmxcs coONI0aTh Ha YPOKE OOLIECPUHSATHIE HOPMBI
MOBEJICHUS, TMpaBuUia OOIIEHUS CO CTaplIMMU (MEeJAarorHuecKUMH pabOTHUKAMU) U
CBEPCTHUKAMU (00YYArOIIMMHUCS ), MPUHITUIIBI y4eOHOU TU CIUMIITMHBI U CAMOOPTaHU3AIIUH.

—  IlpuBnedyenne BHUMaHUS OOy4alOUUXCS K I[IEHHOCTHOMY  aCIEKTY
M3y4aeMbIX HaypOKax MPEeAMETOB, SBIICHUH, COOBITUH Yepes:

—  JIEMOHCTpAIUIO 00YYaIoUIUMCsl TPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO
MTOBEJICHMSI, IPOSIBIICHHSI YEIIOBEKOTIO0MS M TOOPOCEPACUHOCTH

—  oO0paimieHue BHUMAaHUSI Ha SPKUX JEATENed KyJIbTYphl, CBSI3aHHBIX C
M3y4aeMbIMU BJIaHHBII MOMEHT TEMaMH, Ha TOT BKJIAJl, KOTOPbIA OHU BHECIIU B Pa3BUTHE
HAIlIE CTpaHbl U MUpPA, HA IOCTOMHBIEC MOAPAKAHUSI IPUMEPBI UX )KU3HHU, HA MOTHUBBI UX
MOCTYIIKOB;

—  WCTIOJB30BaHWE Ha ypoKax WHPOPMAIMU, 3aTParuBarolie BaKHBIC



COILIMAJIbHBIE, HPABCTBEHHBIE, ITUYECKNE BOITPOCHI

° Hcnonp30oBaHre BOCHMTATEIbHBIX BO3MOXKHOCTEH COJEp)KaHUsS Y4eOHOTO
npeaMera s (opMHpOBaHMS Yy OOydarOIIUXCSl POCCHUMCKMX TPAaJULIUOHHBIX TyXOBHO-
HPaBCTBEHHBIX HCOLMOKYJIBTYPHBIX HEHHOCTEN Yepe3 MoA00P COOTBETCTBYIOIINX TEKCTOB
JUIS YTEHUS, IPOOJIEMHBIX CUTYaLUH JUId 00CYK/IEHUS B KIlacce

° WNuunuupoBanue o0CyX1€HUH, BHICKa3bIBAHUM CBOETO MHEHUS, BHIPAOOTKU
CBOEr0 JINYHOCTHOTO OTHOLIEHUS K U3y4aeMbIM JIMLAM, IPOU3BEACHUAM Xy 0KECTBEHHON
JUTEpaTypbl U UCKYCCTBA.

° BxiroueHne B ypoK MIpoBBIX NMPOLEAYP, KOTOPBIE NOMOTAIOT MOAAEPKATh
MOTHBALMIO OOYyYarolUXCsl K TOJYyYEHUI0 3HAHWUW, HaNaXUBAHUIO TO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOIIEHUI B Kjacce, MOMOIal0T YCTAHOBJIEHUIO J100poKenaTebHON
aTMocdepbl BO BpeMsl ypoKa.

° [IpumeHeHne Ha ypoke MHTEPAKTUBHBIX (HOPM pabOThI, CTUMYJIHUPYIOIIMX
MO03HABATEIbHYI0 MOTHUBAILIMIO O0YYaIOLIUXCS.

° [Ipumenenne rpynmnoBoi paboThl WM paboThl B Mapax, KOTOphIE
CHOCOOCTBYIOT Pa3BUTHIO HABBIKOB KOMaHAHOW pabOThl U B3aMMOJCHCTBUIO C JPYTUMU
00yJaroIuMuUCS.

° Boibop u ucnonb3oBaHME Ha ypoKax METOAOB, METOJMK, TEXHOJOTHUH,
OKa3bIBAIOIIUX BOCIHTATEIIBHOE BO3JCUCTBUE HA JMYHOCTH B COOTBETCTBUM C
BOCIIUTATENIBHBIM HUJI€AJIOM, LEJIBIO U 33/1a4aMU BOCIIUTAHMSL.

. WHnunuupoBanue W MOAJAEPKKA  HCCIENOBATEIbCKOM  EATENbHOCTH
IIKOJIBHUKOB B (hOpME BKIIIOUEHHS B YPOK Pa3iIMUHBIX UCCIEA0BATENIbCKUX 3aJaHUH, YTO
JaeT BO3MOKHOCTb OOyYaroIMMCs HPUOOPECTH HABBIKM CAMOCTOSITEIBHOTO DPELICHUS
TEOPETUUYECKOW MpOoOJeMbl, T€HEpUPOBAaHUA U O(OPMIIEHHUS COOCTBEHHBIX TIMIIOTES,
YBOKUTEJIBHOTO  OTHOIIGHUS K YYXUM  HAesAM, IyOJIMYHOro  BBICTYIUICHUS,
apryMEHTHPOBAHUS U OTCTAUBAHUSACBOEH TOUKHU 3PEHHUS.

° VYcTaHOBJI€HHE  YBaXWUTEIbHBIX,  JIOBEPUTENbHBIX,  He(OpMalIbHbBIX
OTHOLICHUM MEXKIy YYUTEIEM M YYCHHKaMH, CO3JaHHE HAa YpPOKax AMOLMOHAIBHO-
KOM(OPTHOI Cpeibl.

XapakTepHble oco0eHHOCTH yuammxcs ¢ OB3:

o Henocrarouno pa3BuToe MpOU3BOJIIBHOE BHUMAaHHE, OCOOCHHO TaKoe
€ro CBOMCTBO, KaK yCTOMYMBOCTb. [1l03TOMY, BO Bpemsi ypoka, oOydaemble 4acTo
OTBIIEKAIOTCS OT BBIMOIHAEMOM paboThI, 1100 BOOOIIE HE BKIIOUAIOTCS B HEE.

o VY HUX 9acTO CHMXEH O0BEM CIYyXOpPEYeBOTO 3allOMHHAHMUS, T.€. IE€TU
3aTPYIHSIOTCA 3allOMHHATh Marepuand Ha CilIyX, HO y HHX XOpOIIO pa3BUTa
3pUTENbHAS TAMSTb.

o Cnabo pa3BUTHI MBICIIUTEIBHBIEC OTIEpPAIIU

3aTpyJHEHHE y HHUX BbBI3BIBAET TAaKXKE€ YCTAHOBJICHUE MPUUUMHHO-
CJIEICTBEHHBIX cBs3ei. [[s1 MmHOTMX oOy4uarommxcs ¢ OB3 xapakTepHbI MeIJICHHBIH
TEeMIT paOOThI, TOBBIIEHHAS yTOMJIIEMOCTh, Ha (JOHE KOTOPOH y HHUX MOTYT
BO3HUKATh JTU00 OTKAa3 OT JAEATEIHHOCTH, TNOO ABUTATEIbHAS PACTOPMOKEHHOCTb.
HampapiieHHOCTh JaHHON MNpOTrpaMMbl aJanTUPYEeT TaKUX JeTe K ydyeOHOMY
Mpoiieccy, MoMO4Yb MM B YCBOCHMM Y4Ye€OHOro Marepuana, JaThb BO3MOXKHOCTh



MOBEPUTHh B CBOM CHJIbI, HE JIaTh 3aTEPAThCA cpenu oOed macchl ydanuxcs. B
CBSI3M C 3TUM JIaHHasi 00pa3oBaTeibHasl IporpaMma NpeaycMaTpuBaeT OCBEIICHHE
HEKOTOPBIX TEM B O3HAKOMHUTEIBHOM MOpsake. OCHOBHBIMU LEJSAMH SIBISIOTCS:
npuoOpeTeHre 0a30BOM MOATOTOBKH JIJIsl NallbHEUIIET0 00yueHus, (OpMHUPOBAHHE
MPAKTUYECKU 3HAYMMBIX 3HAHUN U YMEHMIA, TOMOIb B aJanTalui K TpeOOBaHUAM
MaTeMaTuKh 5 Kjacca, B YCBOGHHMU NPUHLIMIOB JACHCTBUS U MEpEeHOoca HUX Ha
aHAJIOTMYHbIE 3aJJaHusl, Pa3BUTUE MAaTEMATUUYECKOM JIOTUKY U MHTEPECA K MPEIMETY
B COOTBETCTBUU C OCOOCHHOCTSIMU M BO3MOKHOCTSIMU JTaHHOM KaTEropuu JeTel.
[lo OTHOIIEHWIO K 3TUM YYaIIMMCSl OCYIIECTBISETCA WHIUBUIYaATIbHBIN

noJ1X0/1 (MCMOJIb30BAaHUE YIPOUIEHHBIX YIPaKHEHUI; U3MEHsIeTCsl 00beM 3a7aHui,
CHI)KEHbI TpeOOBaHUS IO OLICHUBAHUIO PabOThI; YNPOIIECHHbIE 3aJaHUsl Ha JOM;
UCIIOJIb30BaHUE KApTOYEK C YIPAKHEHUSIMHU, KOTOpble TPEOYIOT MHUHHUMAaJIbHOIO
3aMoJHEHUS; UCIIOJIb30BAaHUE MHAMBUAYATbHON HIKAJIbl OLEHOK B COOTBETCTBUU C
ycrexaMd M 3aTpPau€HHbIMU YCUJIMSIMHU, pa3pellieHue Mnepenenarb 3aJaHue, C
KOTOPBIM OH HE CIpaBUJICS; OIICHKAa TNepeleNaHHbIX paboT). DopMupyercs
NO3UTHBHASA CTUMYJISIIIMS Ha TO3HABaTENbHYIO JESITeNbHOCTh. [IpoBoasTcs
WUHAUBUAYaJTbHbIE 3aHSATHUS.

Pab6ora ¢ ywammmucs OB3 mnpoucXoguT ¢ NPUMEHEHHEM CIEAYIOIIHNX
METOJIMYECKUX TTPUEMOB:

ITo3TanmHoe pa3bsiCHEHUE 3aJaHU .

o [TocnenoBaTenpHOE BBIIOJHEHUE 3a1aHUM.

o [ToBTOpEHNE yHyalIMMCsl HHCTPYKIMH K BBINIOJHEHUIO 33a1aHUS.

Ilepemena Bua0B AesiTeIbHOCTH. [I0r0TOBKA yyaniuxcs K nepeMeHe BUaa
NEeATEIbHOCTH.

o [IpenocraBneHne AOMOJHUTEIBHOIO BPEMEHU I 3aBEPILICHUS
3a/1aHUsl.

o VYrpouieHHble 3a1aHUs HA 10OM

° Hcnonp3oBaHue ynpoOmEHHBIX YIIPA)KHEHUN

NuauBuayaibHOe OLlCHUBAHUE OTBETOB Y4alllUXCH.

o Hcnonp3oBaHne MHAMBHUIYAJbHOM IIKAJIbl OLEHOK B COOTBETCTBUU C
yCIIEXaMU U 3aTPAYEHHBIMU YCUIIUAMMU.

o Pazpemenue nepenenars 3a1aHue, ¢ KOTOPbIM OH HE CITPABUIICS.

Orenka nepejenanHbIX padorT.



COAEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Ponb XMMuM B KU3HU YellOBEKA. XMMHUSA B CHUCTEME HaAYK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKUE JJIeMEHThl. CHMBOJBI XHUMHUYECKHX
31neMeHTOB. [IpocThie U ClIOXKHBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAA aToMHasi Macca. OTHOCUTENbHAsS
MOJIEKyJIgpHasi Macca. MaccoBasi J0JIsl XUMUYECKOTO JIEMEHTA B COEUHECHUHU.

KonnuecTBo BemiectBa. Mosib. MossipHas Mmacca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHMUIA.

DuU3NYECKUEe U XMMUYECKUE ABJICHUS. XUMUYECKasi peakiusi U €€ MpU3HaKHU.
3aKOH COXpaHEHHS MacChl BEIIECTB. XUMHUUeckue ypaBHeHus. Kiaccudukarus
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiamMu paboThl B J1a00OpaTOpUu U
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJIO0BAaHUEM, U3yUYEHUE U OIMUCAHUE
¢uznuecknux CBOMCTB 00Opa3llOB HEOPTraHWYECKHWX BEIIECTB, HaOI0/IeHUE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
METHON MPOBOJIOKH, B3aUMOJIEHCTBHE MeJIa ¢ KUCIOTOM) SBIICHUM, HAOIIOIeHUE 1
OMMCaHUE MPU3HAKOB MPOTEKAHHUS XUMHUUYECKUX peaklUuil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aUMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/IeieHUss CMECEil: ¢ MOMOIIbI0 MarHuTa, (puIbTpoBaHUE,
BbITIApUBAHUE, AUCTWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHE W  ONHCAHUE  PEe3yJIbTATOB  MPOBEICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJEIIEH MOJIEKYJ
(1apocTep KHEBBIX).

Ba:xHeiilue nmpeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucimopoa — 3jaeMEHT U MpOCTOe
BemlectBo. HaxokaeHue kucimopojga B mpupoje, (GU3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoma. CrocoObl
MOJIyYEHHUsI KHUCIOpoJa B JAa0OpaTopud U MOPOMbIIUIEHHOCTH. Kpyrosopot
KHciopoaa B mpupoje. O30H — alioTponHas MOAU(PUKAIUS KUCIOPOaa.



TemoBoll 3P(GEeKT XUMUYECKON peaKkluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, yCUJICHHE MapHUKOBOTro 3¢ (deKra, pa3pylieHrue 030HOBOTO CIIOs.

Bonopon — anemeHT n mpoctoe BemecTBo. Haxoxaenue Bogopoaa B Ipupoze,
(¢u3znueckre U XUMHUYECKUe CBOMCTBA, MPUMEHEHHE, CIOCcO0bI nomydeHus. Kuciors
U COJIH.

MousipHblii 00BEM ra30B. Pacu€Thl 0O XUMUYECKUM YPaBHEHUSM.

duznueckue CcBoMCTBa BOAbl. Boma Kkak pactBoputenb. PacTtBopsl.
HacplnieHHble 1 HEHACBIILIEHHBIE PAacTBOPBI. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponp pacTBOpOB B IpUpoJie U B )KU3HU 4yenoBeka. KpyroBopoT BoJbI B IIPUPOJIE.
3arpsi3HeHHEe NpUPOAHBIX BoA. OXpaHa U OUYHMCTKA IPUPOIHBIX BOJ.

Knaccudukanuss Heopranuueckux coeauHeHui. Oxcuabl. Knaccudukanus
OKCHJOB: coyieoOpa3zyromnie  (OCHOBHBbIC,  KHCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okxcunoB. Du3nueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHus. HomeHknaTypa ocHoBaHuil. PuU3NUECKHE U XHMHYECKHE CBOWCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucior. @usznyeckue u
XUMHUYECKHEe CcBOMCTBa KHUCJIOT. Psn axkruBHoctn MetayuioB H. H. bekerosa.
[TonyyeHne KUCOT.

Conu. Homenknarypa comneil. duzndyeckue U XMMHUUYECKUE CBOMCTBA COJIEH.
[Tomyuenue conen.

['eneTnyeckas cBA3b MEXKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIpEETICHUE COAEPKAHUS KUCIOPOa B BO3/YXE, MOJIyUYEHUE,
coOupaHue, paclo3HaBaHWE U U3YYEHHE CBOMCTB KHCJIOpOJa, HaOI0eHNEe
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpalieHus TopeHus (Toxkapa), O3HaKOMJIEHUE ¢ 00pa3aMu OKCUIOB U OTTUCAHUE
UX CBOMCTB, MOJyueHHE, cOOMpaHHe, pAaclo3HABaHWE M H3YUYEHHE CBOICTB
BOJIOpoJa (TOpeHue), B3auMoAencTBIE Bojiopoaa ¢ okcuaom meau (1) (BoamoxHO
MCIIOJIb30BaHUE BHIEOMATEPHAIIOB), HA0II0IeHNE 0OPA3I0B BEIIECTB KOJIMUECTBOM
1 ™monb, uccinegoBaHue OCOOEHHOCTEM pACTBOPEHHUS BEIIECTB C PAa3IUYHOU
PacTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MACCOBOWM JOJEU
PacTBOPEHHOIO BEIIECTBA, B3aMMOJEHCTBHE BOJBI C MeTaUlaMH (HATpUeM U
KaJlbliieM) (BO3MOXKHO MCIIOJIb30BAHME BUJEOMATEpPUAJIOB), HCCIEI0BaHUE
00pa3L0B HEOPraHMYECKUX BEILECTB PA3IMYHBIX KIACCOB, HAOIIOAEHUE U3MEHEHHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCIIOT U IIEJIOYEH, N3yUEHUE B3aUMOICHCTBUS



okcuna meau (1) ¢ pactBopoMm cepHOM KUCTOTHI, KUCIOT C METAJJIAMU, PEAKIIHUMA
HEUTpAIM3alluy, TMOJYYEeHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO
METaJllIa JPYTUM W3 PacTBOPA COJM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 [0 TEME
«BakHeHnIne Kiaccsl HEOPraHMYECKUX COCIUHEHUIN.

HHepuoanuecknit 3axkon u Ilepuoamyeckas cucremMa XUMHYECKHUX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHue aTomMoB. XHMHUYECKAsl CBS3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBbIE PeaKIUU

[lepBble MOMBITKU KIacCU(DUKALUM XUMUYECKUX HJieMeHTOB. l[loHsTue o
IPYINax CXOJHBIX DJIEMEHTOB (IIETOYHBIE M IIETOYHO3EMENIbHBIC METAILIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX AJIEMEHTOB /l.
N. Menneneesa. Koporkonepuoanas u jiiuHHOonieproiHast popmsl [lepuoanueckoit
cuctembl xumuyeckux asnemeHtoB J[. WM. MengaeneeBa. Ilepuoasl ¥ TpymIibl.
DU3NYECKUN CMBICI OPSIAKOBOTO HOMEpPA, HOMEPOB MEPUO/IA U TPYIIIIbI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oTonsl. DnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX  00O0JIOYEK aTOMOB TEepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckon cucremsl . WM. MeHnneneea. XapakTepucTuka XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHMS pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJITIMYECKUX CBOMCTB M0 TPYIIaM U HEPHOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoandeckoi cucTeMbl XUMHUYECKUX
AJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. [[. M. MenngeneeB — y4yé€Hbli U
IpaK/1aHMH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEKTPOOTPUIATETBHOCTh XUMUUYECKUX 3JIEMEHTOB. llOHHAas CBS3b.

Crenenp  okucieHusi.  OKHCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporuiecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEINBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeAUHEHUS ).

Mexcnpeomemmunie ceéasu

Peanuzamus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA B 8 Kiacce
OCYLIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIUX €CTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.



OO01Me ecTecCTBEHHO--HayuUHbIe MOHATHS: HAyYHbIH (akT, rUnores3a, TEOpHs,
3aKOH, AaHallu3, CHUHTE3, Kiaccu(uKanus, NEePUOJUYHOCTb, HAOIIOACHHE,
AKCIIEPUMEHT, MOJIETTUPOBAHKE, U3MEPEHUE, MOJIENb, SIBJICHHUE.

®dusznka: Matepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU/, U30TOIIbI,
PaAMOaKTUBHOCTb, MOJIEKYJA, 3JEKTPUUYECKUM 3apsl, BELIECTBO, TEJI0, OOBEM,
arperaTHOe COCTOSIHME BEIEeCTBa, Tra3, (U3MUYECKHE BEJIUYUHBI, E€IUHULIBI
U3MEpPEHHUs, KOCMOC, TTaHeThl, 3BE3/b1, CoMHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MUHEpPabl, FTOPHbIE MOPOJIbI, MOJIE3HbIE
HCKOINIaeMbI€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo 1 XUMHYecKasi peaKIusi

[lepuonuueckuii 3akoH. [lepronuueckas cucteMa XUMHUECKUX 3J€MEHTOB /1.
N. MengeneeBa. CtpoeHne atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHHUU CBOWCTB
XUMHYECKUX JIIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAJIUS, KaJbIUs U UX COSTUHEHU N
B COOTBETCTBUM C TIOJIO)KeHHEM »diemMeHToB B Ilepumonuueckoid cucreme
CTPOEHUEM UX aTOMOB.

CtpoeHue BemeCTBa: BHUJIbI XUMUYECKOM CBSI3U. THIBI KPUCTAIMYECKHUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMUYECKON PEIIETKU U
BUJIa XUMUYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3IuyHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaius XuMUYeCKUX PEaKIIUi MO0 Pa3IudHbIM MpU3HAKaM (110 YHCITY
M COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIoBOMY d(ddekTy, 1o
U3MEHECHHIO CTETICHEW OKUCICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, IO
Y4acTHUIO KaTanu3aropa). JK30- U SHAOTEPMUUYECKHE PEAKINH, TEPMOXUMUUYECKUE
YpaBHEHHS.

[lorsitue o ckopocTH xumMudeckod peaknuu. [loHsTHe 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKHX peakiuax. [[oHATHe 0 TOMOTEHHBIX M TeTePOTCHHBIX
peakuusx. llonstue o xaramuse. [IonsTue o xumuueckoM paBHoBecuu. DaKTOPHI,
BIUAIOIIME HA CKOPOCTb XUMHUYECKONW PEAaKUHH U IOJIOKEHUE XHUMHYECKOrO
paBHOBECHS.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIBHOM  pEaKIUH. CocraBnenue ypaBHEHHUI
OKHCIIUTEIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMl € HUCIOJB30BAaHUEM METOAA
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTHYECKON AUCCOUMALINN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
KaTtnonsl, annoHbl. MeXaHN3M IOUCCOLMALMM BEIIECTB C PA3JIUYHBIMU BHJIAMH
XUMHYECcKOH cBsi3u. Ctenens auccouuannu. CUIbHbBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y ciioBusi MPOTEKAHUS peaKIUidA MOHHOTO 0OMEHa,
IIOJIHBIE M COKpAll€HHbIE HOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHUM U COJIEH B CBETE MPECTABIECHUN 00 ANEKTPOIUTHUECKON JUCCOLIMALIIH.
KauecTBeHHbIE peakiuy Ha MOHBL. [IoHATHE O THApPONU3E CONEN.

Xumuueckuit IKCnepumenm:

O03HAKOMJICHHE C MOJECIISIMU KPUCTAIMYECKUX PEMIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB M HeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peakiiuu OT
BO3JICHCTBUSA  Pa3IUYHbIX  (PAKTOPOB, UCCIENOBAHUE  AIIEKTPONPOBOJHOCTH
pPacTBOPOB BEUIECTB, MTPOIIecca AUCCOLUALIUU KUCTIOT, IIEJI0Uel U coliel (BO3MOKHO
UCIIOJIb30BAHUE BHJIEO0 MATEPHAJIOB), MPOBEAECHUE OIBITOB, WUIHOCTPUPYIOLIUX
NpU3HAKU TPOTEKAaHUs peakluii HOHHOro obOmeHa (oOpa3oBaHuE oOcajiKa,
BbIJIEJICHUE Ta3a, O0Opa30BaHHE BObI), OMBITOB, WLIIOCTPUPYIOIIUX MNPUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN (TOpEHUEe, pEeaklUMH pas3lioKEeHHUS,
COCIMHEHHUS), pACMO3HABAHHE  HEOPraHWYECKUX  BEIIECTB C  MOMOIIBIO
KA4EeCTBEHHBIX PEaKIIMM HA UOHBI, PELICHUE dKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemerajiibl 4 MX cOeAMHEHUS

OO6mast xapakTtepucTuka raynoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (Qpu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — raJJoreHoB. XMMUYECKHE CBOICTBA HA IIPUMEPE XJIopa (B3auMOIeCTBHE
C MeTaJUlaMH, HEMeTajUlaMu, Iuesioyamu). XsopoBoaopoa. ColsiHas KHUCIOTa,
XUMHUYECKHE CBOMCTBA, IMOJNIydeHHE, NpuMeHeHue. JleiictBue xjopa U
XJIOPOBOJIOPOJA HAa OPTaHU3M 4YeJIOBEKA. BakHenme XJII0puabl U UX HaX0XKICHUE B
IPUPOJE.

O6mras xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue U (Pu3ndeckue CBOICTBa
MPOCTBIX BEUIECTB — KUCIOPOa U CePbl. AJIIOTPOINHbIE MOAU(DUKAIIMM KUCIOPOa
U cepbl. XUMUYeckue cBoicTBa ceprl. CepoBOIOPOA, CTpOCHUE, (PU3MUECKHE U
XUMHYECKUE CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTENHN KUCIOTHBIX OKCHJOB.
CepHas kuciora, Gu3nyecKkue 1 XuMHUUeCKre CBOMCTBA (00II1e KaK MPeICTaBUTENS
KJjlacca KHMCJIOT M crenuduueckue). XUMHUYECKUE PEaKkiuu, JeKallie B OCHOBE
MIPOMBIIIJIEHHOTO CIOC00a MOMy4YeHUs CEpHOM KHUCHOThl. [IpumeHeHue cepHol
kucaoTel. COJM CEepHOM KHUCIOTHI, KAadeCTBEHHas peakuus Ha CyJab(paT-HuOH.
Haxoxnenue cepbl m €€ COCOUHEHUM B MNPUPOJAEC. XHUMHUUYECKOE 3arpsi3HCHUE
OKpYXaIoLEel Cpelbl COCOUHEHUSIMU Cepbl (KUCIOTHBIE JI0XKIH, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €r0 MPeI0TBPALLECHUS.



O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHH OKHUCIEHHs. A30T, pacCIpOCTpPAHEHHE B MPUPO/IE,
¢usznueckre U XuMu4yeckne cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
(u3znueckre U XMMUYECKUE CBOMCTBA, MOJIyYeHue U npuMenenue. Cou aMMOHMS,
uxX pU3NYECKHEe U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHMS. A30THasg KHUCIOTa, €€ MOoJydyeHue, (PU3MUECKHEe U XUMUYECKHE
cBoicTBa (0OIIME€ KaK TMPENCTaBUTENsI Kjlacca KHUCIOT W crueruduyueckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUSI B KAUECTBE MUHEPATbHBIX YA0OPEHUH.
XUMHYECKOE 3arps3HEHNE OKPYKarolel cpeibl COEAUHEHHUSIMU a30Ta (KUCIOTHbIE
JOKM, 3arps3HEHUE BO3Ayxa, MOYBBl U BOAOEMOB). docdop, amioTpornHbie
monudukanuu gocdopa, pusmueckue U xumuueckue cBoiictBa. Okcua docdopa
(V) u dochopuas xuciora, Gpu3MUECKHe U XUMUYECKHE CBOMCTBA, MOJIyYCHUE.
Hcnonb3oBanue ¢pochaToB B KaueCTBE MUHEPATIBHBIX yI0OPEHU.

O6mas xapakrepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHbIC CTETICHN OKUCIICHUS. Y TIIepOI, AJTIOTPOIHbIE MOIU(DUKAINH,
pacnpocTpaHeHue B IpUpoje, PU3nyeckue U XMMUYECKUue CBOMCTBA. AncopOius.
Kpyrosopor yrinepona B mnpupone. Oxkcuasl yriepona, uUx (GU3HYECKHE U
XUMHYECKUE CBOMCTBA, JCHCTBME HA JKUBBIE OpPraHU3Mbl, TMOJYYEHHE W
HNpUMEHEHHE. DKOJIOTHYecKre MpoOJIeMbl, CBA3aHHBbIE ¢ okcuaoM yriaepona (1V),
rUrnoTe3a TI00aNbHOTO MOTEIUICHUsS KiIuMaTra, MapHUKOBBIM 3 dekT. YroibHas
KACTIoTa U e€ conM, uX (U3MYECKHE M XUMHUYECKHE CBOMCTBA, MOIy4YEHUE H
npuMmeHeHne. KadecTBeHHass peakuuss Ha KapOoHaT-uOHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM XO3SIICTBE.

[lepBoHaUanbHBIC TOHATHS 00 OPraHUYECKUX BEHIECTBAX KAK O COCAMHEHHIX
yriaepozaa (MeTaH, 3TaH, STUJICH, alleTUIICH, dTAHOJ, TIUIEPUH, YKCYCHAasl KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOAOPOAOB (yrojib, NPUPOIHBIN Ta3, HEDTh),
IPOJIYKTHl WX TMepepadoTku (O€H3WH), WX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[TorsiTHE 0 OMOJOTUYECKH BaXKHBIX BEIIECTBAX: KUPaAX, OCNKaX, YIJIeBOJaX — U UX
polM B JKH3HM 4UEIOBEKa. MarepuanbHOe €IUHCTBO OPraHMYECKHX U
HEOPraHWYECKUX COCTUHEHH M.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOWCTBA, MOJIY4YCHHE W
npumeHenue. CoenuHennst KpeMuawust B mpupoje. Ooire npeacTaBaeHus: 00 OKCUe
kpemuus (IV) u kpemHueBoi kucnote. CUIUKATBI, UX MCIOJIB30BAaHUE B OBITY, B
MPOMBIIIJIEHHOCTU. BakHelIme cTpouTelibHble MaTepualibl: KepaMHKa, CTEKIIO,
IeMeHT, OeToH, xene300eToH. IIpobOimembl 06€30macHOrO  MCIOJIB30BAHHS
CTPOUTENIBHBIX MAaTEPHUAIIOB B TOBCEAHEBHOM )KU3HHU.

Xumuueckuit IKCnepumenm:

U3y4eHHE 00pa3l[0B HEOPraHWUYECKHUX BEIIECTB, CBOMCTB COJIIHOW KHCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMI Ha XJIOPUA-UOHBI U HAOJIOJCHUE MTPU3HAKOB



UX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUEe U XUMUUYECKHE CBOWMCTBA
rajjoreHOB M WX COCJAMHEHUM (BO3MOXKHO HKCIOJIb30BAHUE BHIEOMATEPHUAIIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOpHUI0B (TAIOTEHUIOB), 03HAKOMJIEHHE C 00pa3laMu
ceppl W €€ COeNMHEHUSIMH (BO3MOXKHO UCIIOJIb30BAHUE BHUACOMATEPHUAIIOB),
HaOJII0/IeHHEe TIpoliecca 0OYTIIMBaHUsl caxapa Moj JeMCTBUEM KOHIICHTPUPOBAHHOM
CEpPHOM KHUCIIOTbI, U3YYEHHE XUMUYECKUX CBOMCTB pa30aBiIeHHON CEpHOM KUCIIOTHI,
MPOBEJICHNE KaueCTBEHHON peakIuy Ha CyJib(paT-uoH U HaOJII0/ICHHE MpU3HaKa eé
MPOTEKAHUs, O3HAKOMJIEHHE C (PU3MYECKUMHU CBOMCTBAMM a30Ta, gocdopa U ux
coeIMHEeHNH (BO3MOXKHO UCIOJIb30BaHUE BHUJIEOMATEPUATIOB), 00pa3liaMu a30THBIX
u (ocopHbIX yT0OpeHH, ToydeHue, COOMpaHue, pacro3HaBaHUE U H3YyUYCHHE
CBOWCTB aMMHaKa, MPOBEIACHHUE KAYECTBEHHBIX pEAKIMM HAa HMOH aMMOHHUS U
dochar-uoH U U3yYeHHUE TPU3HAKOB WX MPOTEKAHUsS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHOM a30THOW KHCIIOTHI C MEIbI0 (BO3MOXXHO HCIOJIb30BaHUE
BUJIEOMATEpPUAIOB), HW3yYCHHE MOJCICH KPUCTAIUIMYECKUX PeIIETOK anamasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJcopOIMH PacTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOrasa, IOJIYYEHHE,
cobupaHue, pacrio3HaBaHUE W M3YYCHUE CBOMCTB YIJIEKHCIIOrO Tasa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUYEHUE MPU3HAKOB HUX
NpPOTEKAHUS, O3HAKOMJICHME C TPOAYKIMEW CHIMKATHOW MPOMBIIIJICHHOCTH,
pellIeHNEe SKCIEPUMEHTANIbHBIX 3ajauy 1Mo Teme «BaxkHellme HemeTamabl U HUX
COEZTMHECHUS.

MeTta/uibl M UX COETHMHEHUS

OO6mas xapakTepUCTUKa XUMHUYECKUX IJIEMEHTOB — METAJIOB Ha OCHOBAaHUM
ux mnonoxeHus B Illepumogumueckoit cucreme xumuyeckux nsiaemeHtoB [l .
MengeneeBa u crpoeHus atomoB. CTpoeHue MeTaioB. Metajuinueckasi CBsA3b U
METANINYECKasi ~ KPUCTANIMYECKasl  pemieéTtka.  DJEKTPOXUMHUYECKUUA  Psll
HaIpsDKEHUH MeTauioB. PU3nyeckre U XMMHUYECKHe CBOKCTBa MeTamioB. Oomume
CIocOOBI TONy4YeHHUs] MeTaioB. [loHATHE O KOPpPO3WU METAIIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI MX OT KOppo3uu. CIuIaBsl (CTallb, YyTYyH, JIOPATIOMUHUN, OPOH3a)
Y UX MPUMEHEHUE B OBITY U MIPOMBITINICHHOCTH.

[[lenounble MeTambl: mojioxkeHue B Ilepuoandeckor cucteMe XUMHYECKUX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B MPHUPOJIE.
du3nyueckue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u
TUJAPOKCHUABI HaTpusi MW Kanus. I[IpuMeHeHHWe IIENOYHBIX METaUIOB U HX
COEMHEHU.

[[lenoyHO3eMeNbHBIE METAJUIBI MAarHUd W KaJIbIUM: TOJIO)KEHUE B
[Tepunognueckoil cucreme xumuueckux semenToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaxoXxJjeHue B npupoje. duznueckue 1 XMMUUECKUE CBOMCTBA MarHus U



Kaubliusl. Baxueiie coequHeHust Kanbius (OKCUI, TUIPOKCU/I, cOun). ZKECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTPaHEHHUS.

ANOMUHMI: IOJIO)KEHUE B [lepnoanueckoi cCUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA altOMUHMS. AM(OTEpHBIE CBOMCTBA OKCHIA U TUIPOKCU]IA
AJTIOMUHHSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpoeHHE aroma, HaxoxaeHue B npupone. dusuueckue u
XUMUYECKHE CBOMCTBA xele3a. OKCUAbI, TUAPOKCUIBI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C oO0pasllaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTaTOB  KOPPO3UU  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTECH B3aUMOJICHCTBHS OKCHIA
KaJblIUsl M HATPUS C BOAOM (BO3MOXHO HCIIOJIb30BaHHE BHUIEOMATEPUATIOB),
HCCIIeIOBaHNE CBOMCTB KECTKOM BOJbI, MPOIIECCA TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJEOMATEpPUATIOB), IMPU3HAKOB  MPOTCKAHUS
Ka4eCTBEHHBIX peaKIINi Ha HOHBI: MArHUS, KaJbIIHs, ATFOMUHMS, IMHKA, skere3a (11)
u xene3a (Il1), menu (Il), HaGaromEeHMEe W ONMMCAHWE TPOILIECCOB OKpPAIIMBAHMUS
IUIAMEHM HMOHAMHM HATpus, Kaius ¢ Kajablus (BO3MOXHO HCIOJIb30BaHHE
BUJIEOMATEPHUAJIOB), UCCIIeI0BaHNEe aM(OTEPHBIX CBONCTB THIPOKCHIA AJTIOMUHUS U
TUAPOKCUAA LIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7ad Mo Teme «BaxuHelmmue
METaJUIbl U UX COEAUHEHUS.

XuMHA U OKPYXKAKOIIAA Cpeaa

BemecTtBa m Marepuasibl B NOBCEHEBHOM KHW3HHU YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB M XMMHUYECKUX peakuuii B ObITy. IlepBas momoinb mpu
XUMHUYECKUX 0KOTaX U OTPaBICHUAX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkallleh cpenbl (IpenenbHas TOMycTHMast
KOHIIeHTpanus Beuiects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCcnepumenm:

U3y4YeHHEe 00pa3l0oB MaTepHaioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemmoie ceéazu

Peanuzamus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA B 9 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KJIacCU(PUKAINSI, TEePUOJANIHOCTh, HAOIIOIEHNE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPCHHE, MOJEb, SBICHUE, MaPHUKOBBIN
3 PeKT, TEXHOIOTUsI, MAaTEPUAIIBI.

dwusnka: Matepus, aTOM, JICKTPOH, POTOH, HEUTPOH, MOH, HYKJIUI, H30TOIIHI,
PalOaKTUBHOCTD, MOJICKYJIa, ANEKTPUUCCKUI 3aps, IIPOBOHUKH,
MOYPOBOJHUKH, JTUDIEKTPUKH, (POTODIEMEHT, BEIIeCTBO, TeNIo, OOBEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTMUECKAs
pemérka, CIUIaBbl, (PU3MYECKHE BEIMYWHBI, CIUHUIIBI M3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE361, CoIHIIE.

buonorusi: dorocuHTe3, npixaHue, Ouocdepa, PKOCUCTEMA, MHHEPATLHBIC
yI0OpEHHUSI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, ITUTATEIILHBIC BEIICCTRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TOPOIBI, TIOJIC3HBIC
HCKOIIaeMbI€, TOIUTMBO, BOJTHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IPOI'PAMMBI
11O XUMHUHU HA YPOBHE OCHOBHOI'O OBILIHIEI'O OBPA30OBAHMUSA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAlOTCS B XOJie OOy4eHHs] XMMUU B €IMHCTBE Y4YeOHOU H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMHI 00yYaIOIIUXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCTIMTAHHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTIXKCHUSX W OTKPBITHSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIeIOBAaTEIbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
¥ B3aUMOTIOMOIIIH B MPOIECCE ITOM yueOHOM NesTeIbHOCTH, TOTOBHOCTHU OLIEHUBATh
CBOE MOBEJCHUE M IOCTYNKH CBOMX TOBAPHUILEH C TMO3ULIUU HPABCTBEHHBIX H
IIPAaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUMN MTOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHHUS O BELIECTBE M XUMHUYECKOM pPEaKIUU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MPUPOJTHOMN CPEION, O POJIM XMMHH B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOM pPabOThl C y4yeOHBIMHU TEKCTaMH, CIPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIIPaBICHHOCTH W YPOBHS OOy4YCHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJIICHHS aTKOTOJIsI, HAPKOTHUKOB, KypeHU),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

MHTEPEC K MPAKTUYSCKOMY M3YUYCHUIO MPOo(ECcCHii M Tpyaa Pa3IMdHOTO poja,
yBaOXCHHE K TPY/Ly U pe3yJIbTaTaM TPYAOBOM JACATEIHPHOCTH, B TOM YHCJIC HA OCHOBE
NPUMCHCHUS  MPEIMETHBIX 3HAHWM 10  XUMHH, OCO3HAHHBIH  BBIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIIEHUE K TPUPO/IE KAK HCTOYHHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIIEeCTBOBAHMS, MOHUMAHHE IIEHHOCTU 3J0POBOrO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
paBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIECTBAMH, a TAK)KE B CUTYyAIU X,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIeM M IMyTell WX pEemIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUS MUPOBO33pPEHUS O0IIIEHAYYHBIE TTOHATHS (3aKOH, TEOPHUS, TPUHITHII,
rurnore3a, (axkrt, cucTemMa, TMPOIECC, OSKCIEPUMEHT U JPYroe.), KOTOphIe
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEJIOCTHOMN



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBbIE YUeOHbIE eiicTBUSA

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJIs1 O0BSICHEHHS OTIEIbHBIX (DaKTOB U SBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUSI (MHIYKTHUBHBIC, ICTYKTUBHBIC, IO aHAJIOTHUN),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI D3JIEMEHTa), XUMHYecKass ¢Gopmysia U YypaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0BEKTOB — XMMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIuu,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAYECTBE OCHOBBI /1J1s1 POPMUPOBAHHUS TUIIOTE3HI IO MIPOBEPKE
PaBUJIILHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyIUpoBaThH 0000IIEHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
pPa3IUYHBIX BUJAOB U (POPM NPEACTABICHUS, MOTYy4YaeMYI0 U3 Pa3HbIX UCTOUYHHUKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOLUIMX JAHHBIX, HEOOXOAUMBIX [JISl BBIIOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMANbHYIO (pOpMyY IpeacTaBlieHrus HHOpMALUU U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATEIbCKON JESATENIbHOCTH MH(OPMALIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHUS 3a7]aBaTh BOMPOCHI (B X0/€ uajora u (WiK) JUCKYCCUH) MO CYIIECTBY
oOcyxnaeMol Tembl, (OPMYIUPOBATH CBOM MPEUIOKEHUS OTHOCHUTEIHHO
BBITMIOJTHEHUS MTPEIJIOKEHHOMN 3a/1a4u;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaTOpHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CyXJIeHHus, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIWHAIIMS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIPEAENATh LEJIH JeATEeIbHOCTH, IUIAHHPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEUCTBUUA MPU BBINOJHEHUHM 33aJaHUA C Y4ETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TMOHSTHUN: aTOM, MOJEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SIPO aToMa, SJICKTPOHHBIN CJIOM aTOMa, aTOMHAasi OpOUTalb, PaJNyC aToMa,
XUMUYECKasi CBsI3b, MOJIAPHAsI U HETMOJspHAs KOBaJE€HTHAsI CBS3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, AaHWOH, pPAacTBOpP, MaccoBas JOJis1 BeIIecTBa
(poI1eHTHAsI KOHIICHTPAIIKS ) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepuogmueckoro 3akona J[. W. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXPAaHEHUsI MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHA ABOTapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmuueckux diemenroB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX EMEHTOB (COCTAB U 3aps/ Apa, 00IIEe YUCIO AIEKTPOHOB U
pacnpesiesieHUue UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTBI, HEOPraHUYECKHUE BEIIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYHCIISITE OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MACChI BEIIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOro J3JIeMeHTa 1o (GopMyse COEIUHEHHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, MPOBOJINUTH PACUETHI IO YPABHEHUIO
XUMUYECKOU peaKuu;

IPUMEHATh OCHOBHBIE ONEPALlMH MBICIUTEIBHOMN AEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTU3aluio, KiaccudUKaIuio,
BBISIBIICHUE TMPUYUHHO--CJIEJACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BaTh MpaBUJIaM MOJIb30BAHUS XUMHUUECKOU OCYA0U U JaO0paTOPHBIM
o0opyaoBaHMEM, a Tak)Ke IMpaBuWiIaM oOOpalleHus C BEIIeCTBAaMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB IO MOTYUYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIECTB
(BoopoJla W KHCIIOPOJA), MPUTOTOBIEHHUIO PACTBOPOB C OMNPEACIEHHOM
MaccOBOW J0JIEM pPacTBOPEHHOTO BEILECTBA, IUIAHUPOBATH M MPOBOAUTH
XUMHUYECKUE DKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U
KUCJIOT ¢ MOMOIIIbI0 MHJIUKATOPOB (JaKMYC, (peHon(Tanent, METHIOPaHK

U Apyrue).

K xoniy oOydenus B 9 kiacce nmpeMeTHbIC PE3yIbTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHUS, XMMUYECKasi peaKklus, XUMUYecKasi CBs3b, TEIUIOBOM 3P heKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCJIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIIHS,
aM(OTepHOCTD, XUMUYECKas CBSI3b (koBaJIEHTHAS, VMOHHAas,
METAJTUYECKAsT ), KpUCTAIUTMYECKAs PEIIETKA, KOPPO3Hs METAIIIIOB, CILJIABHI,
CKOPOCTh XMMHUYECKOU peaKIuu, MPeaesibHO JOMYyCTUMAas KOHIIEHTpAIMs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

OTIPENICNIATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
OTpENIeIEHHOMY KJIAcCy COCIMHEHUH 1o (opMynam, BUJ XUMHUYECKOUH
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XMUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJHBIX PACTBOpPAX HEOPTraHUYECKUX COCIUHEHHUH, TUI KPUCTAIUIMUECKOMN
PEMETKN KOHKPETHOT'O BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: ONUCHIBATh M XapaKTepU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HauYeHus1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIHIIE, C YUCTOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sapa, oOIIee 4YUCIO DJIEKTPOHOB M paclpelesieHue HX T0
ANIEKTPOHHBIM CII0sIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUH B Mpeaeiax MajblX NEPUOJIOB U
[JIABHBIX MOATPYIIL ¢ YYETOM CTPOCHHS UX AaTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluuu (M0 YUCIy M COCTaBYy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTETICHEeW OKUCICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmME W CHEMU(UUECKUEe XUMUYCCKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
OpuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJSITb YPaBHEHUS AJIEKTPOJUTHUYECKOM JUCCOLMALIMM  KHUCIIOT,
LIEJIOYEN U COJIEN, TOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIUKA HOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHSI 3JICKTPOHHOTO OanaHca 3TUX PEeaKIIHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUH B Pa3IHMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJIF0 XHUMHYECKOTO »JJeMeHTa 1o (opMmysie COeIuHECHHS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHHIO
XUMHAYECKON peaKinu;

COOJTIOIaTh TIPaBHJIA TIOJIH30BAHMS XUMUYECKOU MOCYAO0N U IaOOpaTOPHBIM
o0opyloBaHMEM, a TakXKe TpaBuUia OOpamieHUs C BEIIeCTBAMHU B
COOTBETCTBHHM C HWHCTPYKIUSAMH TI0 BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHAYECKUX OTTBITOB IO TIOTYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa M yriaeKucsoro rasa);

IPOBOJIUTH PEAKIINH, TOATBEPKTAIONINE KAYSCTBEHHBIN COCTAaB Pa3IMUHBIX
BEIIECTB: PACIO3HABATh OMNBITHBIM MYTEM XJIOPUI-, OPOMHUI-, HOAHI-,
kapOoHat-, docdar-, cunmkar-, cynbhar-, THUIAPOKCHUI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OIE€paIlii MBICTUTEIBHON JEATENHHOCTU — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHIE, CUCTEMATU3AIUIO, BBISIBJICHUE MPUIUHHO-
CJICICTBEHHBIX CBA3€H — JJIi M3yYEHUs] CBOWCTB BEIIECTB U XMMHUYECKHUX
peakiuii, eCTeCTBEHHO-Hay4YHbI€ METOJIbl TO3HAHHS — HaOI0aeHuE,
U3MEepeHne, MOJICIMPOBAHKE, SKCTIEPUMEHT (PEaJIbHbIN U MBICTICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC

KoaunuyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM KoHTpobHEIe IpakTiaeckue DJIeKTpOHHbIe (L (POBbHIE)
n/m | mporpaMmsl Bcero paGoThi paBoThI o0pa3oBaTe/ibHbIE Pecypchl
Pazjean 1. IllepBonayanbHbie XUMHYeCKHE TOHATHS
Xumuss — BakHas 00J1aCTh bu6moteka [IOK
1.1 | ecTecTBO3HAHHMS M PAKTHYECKOH | 5 2 https://m.edso0.ru/7f41837c
NESATEIIbHOCTH YeJIOBEKa
12 BemectBa 1 xuMu4geckue 15 1 bu6moreka [IOK
peakuuu https://m.edso0.ru/7f41837c
Wroro mo pazueny 20
Paszpnen 2. BaxHeilune npeacTaBuTe/ M HEOPraHMYECKUX BELECTB
21 Bosnyx. Kucnopon. [Tonsarue 06 6 bubnuoreka [IOK
OKCHIaX https://m.edsoo0.ru/7f41837c
29 Bopopoa.Ilonsarue o kucnorax u 8 1 bu6moreka [IOK
COJISIX https://m.edso0.ru/7f41837c
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [IOK
OCHOBAHMSIX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KIIACCHI 11 1 1 bubnuorexa [JOK
HEOPraHUYECKUX COCTMHEHUM https://m.edsoo.ru/7f41837c
Wtoro mno pazneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanyeckasi cucrema xumnueckux 3jaemMenToB JI. U. MenaeneeBa. CTpoenne aToMOB.

Xumnuyeckasi cBsizb. OKHCIUTEIbHO-BOC

CTAHOBHUTCJ/BHBIC PCAKIINN

3.1

[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucrema
XHUMHUYECKUX 31eMeHTOB /1. H.
Mennene-esa. CtpoeHue aroma

bubmuoreka [JOK
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

XUMHYECKAA CBA3b.

bubmuoreka [IOK
3.2 | OxucmurenbHo- 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTCIIBHBIC peaKHI/II/I
bu6mmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6mmoreka [IOK
C3CPBHOC BPEM3 https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrtpouasnsie | IIpakTnuyeckue
n/n NPorpamMmbl Bcero 5 p o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypebi
Pa3nes 1. BemecTBo H XuMHuyeckue peakuun
11 [ToBTOpEHUE U yriydiieHne 3HaHuN OCHOBHBIX 5 1 bubnuorexa [JOK
' pasnenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnuotexa [JOK
) peaKimit https://m.edsoo.ru/7f41a636
13 DIEeKTPONUTHYECKAs JUCCOLMALIHS. 8 1 1 bubnuoreka [IOK
' XHWMHUYECKUE PEAKIIUN B paCTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3nen 2. HemeTa/JILI M UX COeAMHEHHUS
21 OO6mrast XxapaKTepUCTHKAa XUMHUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHTOB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO61as XxapakTepUCTUKa XUMUYECKUX
2.2 3J'IG§GHTO]]; V|AI-)pr1'IHBI Cepau eé 6 bubmmorexa LIOK
' https://m.edsoo.ru/7f41a636
COeJIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
bu6mmoreka [JOK
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 https://m.edsoo.ru/7f41a636
COeJIMHEHUS
24 mewennon I Autpynim. Sraepon n xpesa | 8 ) 2 Bu6miorera LIOK
' PYHTIEL. PO MK https://m.edsoo.ru/7f41a636
U UX COCMHEHUS
Utoro no pazneny 25
Pa3nen 3. Merasibl M MX COeIMHEHHUS
. bu6mmoreka [JOK
3.1 Obmme cBofiCTBa METAIIOB 4 https://m.edsoo.ru/7f41a636
3.2 BaxkHel1me MeTaJUIbI 1 UX COSTUHEHUS 16 1 2 bubmiorexa LHOK

https://m.edsoo.ru/7f41a636
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Hroro no pazaeny

20

Paznen 4. Xumus u okpyzkaonas cpeaa

4.1 BemectBa 1 MmaTepuaisl B )KM3HU YEJIOBEKA 3 bubmorexa [JOK
https://m.edsoo.ru/7f41a636

Wroro mo pazueny 3

PesepBHOE BpeMms 3 bubmmorexa [JOK
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KJIACC
KoJsun4yecTBO 4yacoB Pa6ora ¢
Ne JlaTa
n/ Tema ypoka Konrpoas | Ilpakraa H3yYeHH J(l)e;;Mn € | JaexTponnbIe HHPPOBLIE
- Bcero | Hble ecKHue a o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
[Mpeamer xumun. Posb Bbinucars P31 https://resh.edu.ru/subject/lesson/1521/start/
XUMUU B KU3HU 1 OIPECTIEHN bu6mmoreka [IOK https://m.edsoo.ru/ff0d210c
yenoBeka. Tena u s 3 81
BEIICCTBA
ITousarue o MeTogax 1 Bonp. 1-2, bu6mmoreka [IOK https://m.edsoo.ru/ff0d227e
MO3HAHUA B XUMUU ctp. 15
[TpakTrueckas padota Ne NuauBunya bu6mmoreka [IOK https://m.edsoo.ru/ff0d23dc
1 «IIpaBuna paGoTsl B JbHOE
ab0paTOPUH U MPUEMBI 1 1 3a1aHue T10
oOparieHus ¢ y4eOHUKY
1a00paTOPHBIM ctp. 20
000pyI0BaHUEM
YucTele BellecTBa 1 Brinucats bu6mmoreka LIOK https://m.edsoo.ru/ff0d26ca
cmecu. CriocoObl 1 ompenenenus | POIII https://resh.edu.ru/subject/lesson/1522/main/
paszieseHust cMece u3 §4
[TpakTuueckas padota Ne NunuBuaya bu6mmoreka LIOK https://m.edsoo.ru/ff0d28c8
2 «Pa3nenenue cmecei 1 1 JILHOE
(Ha IpUIMEpEe OYMCTKHU 3a7aHue 1o
MTOBAPEHHOM COJIN )» KapTOYKE
Beimucars bu6mmoreka LIOK https://m.edsoo.ru/ff0d2a6¢
ATOMBI ¥ MOJIEKYJIBI 1 ONpeeeHns
u3 §5
XUMHUYECKUE SIIEMEHTHI. Tabm. na bubmuoteka [{OK https://m.edsoo.ru/ff0d2be8
3HaKu (CUMBOIIBI) 1 cTp. 36

XUMHWYCCKHUX JJICMCHTOB
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Beinucars POIII https://resh.edu.ru/subject/lesson/1486/start/
g TIpOCTBIE U CIIOKHBIE OIpeJeIeHU bubmunoreka LIOK https://m.edsoo.ru/ff0d2a6c
au3 87,
BEIIECTBA Borp. 1-3,
cTp. 41
Brimucats bubmnoreka IOK https://m.edsoo.ru/ff0d2d50
ATOMHO-MOJIEKYIISIPHOE ONPEACIIEHH
9 a1 u3 88,
y‘-ICHI/IC 3amnmucaTtb
aJIFOpI/ITMI)I
3aKO0H MMOCTOSIHCTBA BrinucaTsb POII https://resh.edu.ru/subject/lesson/1520/start/
COCTaBa BEIIECTB. ONpe/eneHH PO https://resh.edu.ru/subject/lesson/1487/start/
10 Xumunyeckas popMmyia. s 3 §9 bubnuoreka [{OK https://m.edsoo.ru/ff0d2eae
BanenTHOCTE aTOMOB
XUMHUYCCKUX DJICMCHTOB
Beinucars bu6mmoreka [IOK https://m.edsoo.ru/ff0d323c
OtHOcUTENbHASA AaTOMHAs OmpeIe/ieHN
11 Macca. OTHocUTeIbHAs s u3 §10,
MOJIEKYJIIpHasl Macca AJITOPUTM
Ha cTp. 52
MaccoBsast 10J1s BhINOIHEHH POIII https://resh.edu.ru/subject/lesson/1487/start/
12 XUMHYECKOTO JIEMECHTA € HHJHMBH], bu6mmoreka LIOK https://m.edsoo.ru/ff0d350c
B COCIMHEHUU 3aZlaHNK1
Brimonuenn bu6mmoreka LIOK https://m.edsoo.ru/ff0d5230
K . -
13 OJIMACCTBO BelllecTa € UHIUBHUL. POIII https://resh.edu.ru/subject/lesson/2063/start/
Monb. MonsipHas macca .
3aJaHUN
dusnyeckue u Beimucath bu6mmoteka LIOK https://m.edsoo.ru/ff0d37fa
14 XHMHYECKHUE SIBICHUS. OIpe/ceHN Oo6nako 3nanuii https://oblakoz.ru/#subjects
XuMHYecKas peaKius s u3 811 PDIII https://resh.edu.ru/subject/lesson/1485/start/
[Ipu3Haku u yciaoBus Beoimonenn bubnuoteka LIOK https://m.edsoo.ru/ff0d3al6
15 MPOTEKAHUSI XUMUYECKUX € MHIUBU]I.
3aJaHuN

peakuun
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3aKOH COXpaHEHMs Bermontenu bubmuoteka LIOK https://m.edsoo.ru/ff0d3b88
16 MAacchl BEIIECTB. € UHAWBH]L. POII https://resh.edu.ru/subject/lesson/1519/start/

XHWMHUYECKUE YPABHEHHUS 3a/laHnH

Borancnenus Beimonnenu bu6mmoreka LIOK https://m.edsoo.ru/ff0d5708

KOJIMYSCTBA, MACCHI € UHJTUBU]L. POIII https://resh.edu.ru/subject/lesson/2448/start/
17 BEIIECTBA 110 3a/aHui

YpaBHEHUSAM

XUMHUYECKUX PEaKIHil

M. B. JlomoHOCOB — Brmonaen bu6mmoreka [IOK https://m.edsoo.ru/ff0d40c4
18 Y4EHBIA-OHIUKIIONIETUCT. ue

O0o06111EHNE U WHIABH,

CHCTEMAaTH3aIsA 3HAaHUH 3aJaHuH

Knaccuduxarus Brimonaen bu6moreka IIOK https://m.edsoo.ru/ff0d3f34

XUMHYECKUX PEaKIIni e PDOIII https://resh.edu.ru/subject/lesson/1519/start/
19 (coenuHeHws, WHIUBU]L.

pa3yoXKeHus, 3aJaHui

3aMenIeHus, 0OMeHa)

KoHTpombHas paboTa NunuBumya bu6mmoreka IIOK https://m.edsoo.ru/ff0d4290
20 Nel o teme «BertectBa /IEHOC

1 XUMUYECKUE PEAKITHI) 3a/IaHHC TO

KapTOYKE

Bo3zayx — cmech rasos. Beinucats POIII https://resh.edu.ru/subject/lesson/2446/start/
21 Cocras Bo3yXa. onpenenenu | bubmuoteka [TOK https://m.edsoo.ru/ff0d448e

Kucnopon — snemeHt u su3 §12

npocroe BemecTBo. O30H

duznyecKue u Bomp. 1-5| POIII https://resh.edu.ru/subject/lesson/2447/start/

XUMHUYECKHE CBOMCTBA 813 bubmuoteka I{OK https://m.edsoo.ru/ff0d4614
22 KHCJIOpoJia (peakuu

OKHCJICHUS, TOPEHHUE).

[TousTHe 00 OKCHIax

CrniocoOslI mosryueHust Brmmucats bu6mmoreka LIOK https://m.edsoo.ru/ff0d497a
23 KHCIIOpPO/ia B onpeneneHu

nabopaTopuu U an3§14
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MPOMBIIIJIICHHOCTH.
IIpuMeHeHne kucnopoaa

TennoBoii a3 pexT Bomnp. 1-3| bubnmoreka LIOK https://m.edsoo.ru/ff0d4790
XUMHUYECKON peaKiiuu, 815
IIOHSATHE O
24 TEPMOXUMHUYECKOM
yYpaBHEHUH, IK30- U
SHJO0TEPMHUUECKHUX
peaKImsIxX
Tonnmuso (HedTh, Yroiab NumuBunya | bubnuotexa LIOK https://m.edsoo.ru/ff0d4c4a
o5 U MeTaH). 3arpsi3HeHne JIBHOE
BO3/IyXa, CIIOCOOBI €ro 3aJJaHue I10
MPEAOTBPAIICHUS y4eOHUKY
Tpaxrieckas paGota Ne NunuBuaya bu6mmoreka [IOK https://m.edsoo.ru/ff0d4ae2
3 no teme «llonydyenue u JIbHOC
26 3aIaHueE 110
coOnpaHue KUCIOPOa,
WU3yYEHHE €ro CBOMCTB) yHCOHMKY
cTp. 68
Boaopon — sneMeHT u Brinucatb bu6mmoreka IIOK https://m.edsoo.ru/ff0d4dd0
27 MIPOCTOE BEIIECTBO. ompeaeneH
Haxoxnenue B mpupoie s u3 §16
duznyeckue u Bremucate
28 XHUMHYECKHE CBOMCTBA ompeieeH POIII https://resh.edu.ru/subject/lesson/3119/start/
Bojiopoaa. [Ipumenenue nst u3z §17 bu6mmoreka LIOK https://m.edsoo.ru/ff0d4dd0
BOJIOPOJIA
Brimmcath bubnuoteka [{OK https://m.edsoo.ru/ff0d50d2
29 [Touarue o KHUCIOTAX U onpenenen
COJIIX
usg u3 §18
Crnioco6bI nosryyeHus Bomp. 1-3 bubnuoreka LIOK https://m.edsoo.ru/ff0d4dd0
30 BOJIOpOJia B 819
nabopaTopuu
31 [IpakTiueckas pabota No NuauBunya bu6mmoreka LIOK https://m.edsoo.ru/ff0d4f42
4 no teme «llonyuenue u JIBHOE
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coOupanue BOJAOPOIa, 3a7aHue 10
U3Y4YEHHUE €ro CBOICTB» y4eOHUKY
ctp. 74
30 MonsipHblii 00bEM ra3oB. P31 https://resh.edu.ru/subject/lesson/2063/start/
3akoH ABorazipo bubnmnoreka LJOK https://m.edsoo.ru/ff0d542e
Berunciienus o0béma, Wun. POIII https://resh.edu.ru/subject/lesson/2063/start/
KOJIMYECTBA BEIIECTBA 3aganne 1o | buommoreka [{OK https://m.edsoo.ru/ff0d55a0
33 ra3a 1o ero u3BeCTHOMY KapTo1Ke
KOJIMYECTBY BEIIECTBA
U 00BEMY
BrrunciieHus 006EMOB Wwu. POIII https://resh.edu.ru/subject/lesson/2731/start/
ra3oB 110 ypaBHEHUIO samanve o | bubnauoreka L{OK https://m.edsoo.ru/ff0d5708
34 peaKkIr Ha OCHOBE KapTo4Ke
3aK0HAa 00BEMHEIX
OTHOIIICHUH Ta30B
duznyeckue u Hnp. POIII https://resh.edu.ru/subject/lesson/2062/start/
35 XUMHYECKHE CBOHCTBA 3aganne 1o | bu6ommoreka I{OK https://m.edsoo.ru/ff0d587a
BOJIBI YIKEOHHUKY
CocTaB OCHOBaHHIA. Wun. bu6mmorexa IIOK https://m.edsoo.ru/ff0d59e2
36 [TonsTue 06 3aJJaHKe 110
WHJUKATOPaX Y4ECOHHUKY
Boma kak pacTBOpUTEIIb. Wnn. POIII https://resh.edu.ru/subject/lesson/2062/start/
Hacpnnenusie u 3aJlaHHeE bu6mmoreka LIOK https://m.edsoo.ru/ff0d5b40
HEHACBIIIICHHBIC o
37
pacTBophl. MaccoBas yueOHUKY
JIOJIS1 BEILIECTBA B
pacTBope
[TpakTrueckas padota Ne NumuBuny | bubmuoreka LHOK https://m.edsoo.ru/ff0d5eba
5 mo Teme AIILHOE
38 «[Ipurorosnenune 3a/1aHue
PacTBOpPOB C 1o

OIIpeaeNEHHON MacCOBOM

KapTO4YKe
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JI0JIEN PACTBOPEHHOTO
BEILIECTBA»

NumuBuny | bubnuoreka LIOK https://m.edsoo.ru/ff0d6342

Kontponsnas pabora aJIbHOE
39 Neo2 mo reme «Kucnopos. 3a/laHue

Bonopon. Boga» 1o

KapTOUKe

OKCHJIBL: COCTaB, Brimmcars POIII https://resh.edu.ru/subject/lesson/2445/start/
40 KJaccuukanus, ompeeneH bubnuoteka [{OK https://m.edsoo.ru/ff0d664e

HOMEHKJIaTypa us u3 §23

[Monyuenue u Wnn. P31 https://resh.edu.ru/subject/lesson/2444/start/
a1 XAMHYECKHE CBOIICTBA 3aganue 1o | bumbmmoreka [{OK https://m.edsoo.ru/ff0d664e

KHCJIOTHBIX, OCHOBHBIX U y4eOHUKY

aM(bOTEepHBIX OKCHJIOB

OcHOBaHHS: COCTaB, Brimmcars POIII https://resh.edu.ru/subject/lesson/2442/start/
42 Kiaccudukanus, ompeaeneH bu6mmoreka IIOK https://m.edsoo.ru/ff0d67ca

HOMEHKJIaTypa us u3 §24

[Tonyyenue u Wwnn. POIII https://resh.edu.ru/subject/lesson/2443/start/
43 XAMHYECKHE CBOIICTBA 3amaaue 1o | bubmmoreka I{OK https://m.edsoo.ru/ff0d67ca

OCHOBaHUM yu4eOHUKY

Kucnortsr: cocras, Beinucars POIII https://resh.edu.ru/subject/lesson/2055/start/
44 Kiaccudukanus, ompeeneH bu6mmoreka LIOK https://m.edsoo.ru/ff0dfee2

HOMEHKJIaTypa us u3 §25

[Tomyyenue u Wnp. POIII https://resh.edu.ru/subject/lesson/3120/start/
45 XHUMHYECKHE CBOMCTBA 3aganue mo | buommoreka LIOK https://m.edsoo.ru/ffOdfee2

KHCTIOT yueOHUKY

Conu (cpenuue): Beimucars | POIII https://resh.edu.ru/subject/lesson/2054/start/
16 HOMEHKJIATypa, CII0COObI onpeneneH | bubmmoreka [TOK https://m.edsoo.ru/00ad9474

MIOJIY4YECHUS, XUMUYECKUE us u3 §26

CBOMCTBA

IIpakTuyeckas pabora Ne WnpuBuny | bubmuorteka LIOK https://m.edsoo.ru/00ad9b7c
47 6. Pemrenue albHOE

AKCIIEPUMEHTATBHBIX 3a/laHue



https://m.edsoo.ru/ff0d6342
https://resh.edu.ru/subject/lesson/2445/start/
https://m.edsoo.ru/ff0d664e
https://resh.edu.ru/subject/lesson/2444/start/
https://m.edsoo.ru/ff0d664e
https://resh.edu.ru/subject/lesson/2442/start/
https://m.edsoo.ru/ff0d67ca
https://resh.edu.ru/subject/lesson/2443/start/
https://m.edsoo.ru/ff0d67ca
https://resh.edu.ru/subject/lesson/2055/start/
https://m.edsoo.ru/ff0dfee2
https://resh.edu.ru/subject/lesson/3120/start/
https://m.edsoo.ru/ff0dfee2
https://resh.edu.ru/subject/lesson/2054/start/
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c

3a]1a4 1o TeMe o
«OCHOBHBIE KJIACCHI y4eOHUKY
HEOPraHUYECKUX ctp. 120
COCIIMHECHUIN»
['eHeTnveckast cBs3b Wnn. POHI https://resh.edu.ru/subject/lesson/2440/start/
48 MEeXAy KilaccaMu 3a/1aHue bubnmnorexa LHOK https://m.edsoo.ru/00ad9a50
HEOPraHWUYECKUX 1o
COCIMHEHU N yu4eOHUKY
49 O06o06mmenue u bu6mmoreka [IOK https://m.edsoo.ru/00ad9ch2
CUCTeMAaTH3aIs 3HAHUH
KontponbHas padoTa NunuBunya bu6mmoreka LIOK https://m.edsoo.ru/00ad9ela
50 Ne3 o treme "OcHOBHBIE JTBEHOE
KJIACChl HEOPTaHHMUECKUX 3aJIlaHue 110
coequHeHu" KapTOYKE
[TepBbie MOMBITKH Beinucats POIII https://resh.edu.ru/subject/lesson/2053/start/
Kiaccuukanuu ompeaeneH bu6mmoreka IIOK https://m.edsoo.ru/00ad9ffa
51 XUMHYECKHX AJIICMEHTOB. us u3 §28
[TonsiTue o rpynmnax
CXOJTHBIX DJIIEMEHTOB
[Tepunoandeckuii 3aKOH 1 Bonp. 1-3| bubmoreka I1OK https://m.edsoo.ru/00ada52¢
52 [Tepuoauueckas cucrtema 829
XUMUYECKUX DJIEMEHTOB
. . MenneneeBa
53 [Tepuonpl, rpynmsl, Bonp. 1-3| bubmmoreka I1OK https://m.edsoo.ru/00ada52¢
IOITPYTITTBI 830
CrpoeHue aTOMOB. Bomp. 1-2 | POUI https://resh.edu.ru/subject/lesson/2051/start/
54 CocTtaB aTOMHBIX SITIED. 831 bub6mmoreka LIOK https://m.edsoo.ru/00ada342
H3oTtomns
CtpoeHue 1eKTPOHHBIX Bomp. 1-3| POIII https://resh.edu.ru/subject/lesson/2050/start/
55 000J10YeK aTOMOB 832 bubmuoreka [{OK https://m.edsoo.ru/00adaébc

3JIEMEHTOB
[Tepronnueckon
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cucremsl JI. U.

MenneneeBa
XapakTepucTuka Anroput™m
XUMHUYECKOTO dJIeMEHTa xapaktepuc | bubmmoreka I{OK https://m.edsoo.ru/00ada824
56 IO €T0 IMOJIOKCHHIO B THKH
[Tepuonnueckoit cucreme 3JIEMEHTA
. . MenneneeBa
3HaueHne bu6mmoreka IIOK https://m.edsoo.ru/00ada96e
[Iepunoanueckoro 3akoHa
57 JUIA pa3sBUTHSA HAYKU U
npaktuku. 1. U.
MenneneeB — y4€HBIN,
neaaror U rpaxxaiaHuH
DIEKTPOOTPHUIIATETHLHOCTD POIII https://resh.edu.ru/subject/lesson/2439/start/
58 aTOMOB XHUMHYECKHX bu6mmoreka IIOK https://m.edsoo.ru/00adaab8
AJIEMEHTOB
59 HonHast xumuuaeckas Bomp. 1-2 POIII https://resh.edu.ru/subject/lesson/2439/start/
CBSI3b 834 bubmmoreka ITOK https://m.edsoo.ru/00adac34
60 KoBanenTtHast monsipHas Bomp. 1-3 POIII https://resh.edu.ru/subject/lesson/2048/start/
XUMHYECKasl CBS3b 835 bu6mmoreka LIOK https://m.edsoo.ru/00adaab8
KoBanentnas Bomp. 1-2 POIII https://resh.edu.ru/subject/lesson/2048/start/
61 HETIOJISIPHAs] XUMHUYECKast 836 bubnuoteka I{OK https://m.edsoo.ru/00adaab9
CBSI3b
62 CreleHs OKHCICHIS Bomp. 1-2 POIII https://resh.edu.ru/subject/lesson/3121/start/
837 bubmoreka [{OK https://m.edsoo.ru/00adae28
OxuciauTensHo- Bomp. 1-2 POIII https://resh.edu.ru/subject/lesson/3122/start/
63 BOCCTaHOBUTEJIbHBIE 837 bubnuoreka [IOK https://m.edsoo.ru/00adb076
peaxkiuu
NuauBunya but6mmoteka LIOK https://m.edsoo.ru/00adb076
64 Oxucnurenu u JBHOE
BOCCTaHOBUTEIH 3aJIlaHue 10

KapTO4YKe



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://resh.edu.ru/subject/lesson/2439/start/
https://m.edsoo.ru/00adaab8
https://resh.edu.ru/subject/lesson/2439/start/
https://m.edsoo.ru/00adac34
https://resh.edu.ru/subject/lesson/2048/start/
https://m.edsoo.ru/00adaab8
https://resh.edu.ru/subject/lesson/2048/start/
https://m.edsoo.ru/00adaab9
https://resh.edu.ru/subject/lesson/3121/start/
https://m.edsoo.ru/00adae28
https://resh.edu.ru/subject/lesson/3122/start/
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

65

Kontponsnas padora
Ne4 no reme «CtpoeHue
aToMa. XuMu4ecKas
CBSI3b)»

405011200201 F:)
JIBHOE
3aJaHKC I10
KapTOYKe

bu6muoreka [IOK https://m.edsoo.ru/00adb486

66

PesepBHBIl ypOK.
O06o061IeHNE U
cucTeMaTu3anys 3HaHu!

bu6mmoreka LIOK https://m.edsoo.ru/00adb33c

67

PesepBHBIi ypOK.
O0600mieHne nu
cucTeMaTu3anys 3HaHu!

bubnuoteka [{OK https://m.edsoo.ru/00ad9ch2

68

PesepBHBIi ypOK.
O06001IeHne 1
cucTeMaTu3anys 3HaHu|

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

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME

68



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KoaudecTBo 4acoB

Koutp Jlata
Ne Tema 0JIbHBI IpakTn DJleKTPOHHBbIE HU(PPOBHIE 00pPa3oBaTeJIbLHbIE
Ypoka Beer H3YYeHH
n/n N e yeckue | pecypebl
pador padoTsbI
bl
[lepnoanyeckuil 3aK0H.
1 [lepuoauueckas cucrema 1 bubnuoreka [{OK https://m.edsoo.ru/00adb59e
XUMUYeCKnX deMeHToB 1. 1.
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH
2 CBOMCTB XMMHUYECKHX DJICMCHTOB 1 bu6moreka [IOK https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX NEPUOJ0B
3 Knaccudukanus 1 HOMeHKIaTypa 1
HEOpPraHWYECKUX BEIIECTB bu6mmoreka IIOK https://m.edsoo.ru/00adb7e2
4 Bunel XuMH4yeCcKoi CBS3U U THUIIEI 1 bu6mmoreka IIOK https://m.edsoo.ru/00adbac6
KPUCTALIMYECKUX PEMIETOK
Kontponbnas padota Nel o teme
5 «IToBTOpEHUE U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/eioB Kypca 8
KJ1acca
5 Knaccudukanus XuMu4ecKux 1 POIII https://resh.edu.ru/subject/lesson/2437/start/
peakumil N0 pa3IMYHbIM NpU3HAKAM bubmuoreka [{OK https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM POIII https://resh.edu.ru/subject/lesson/2102/start/
7 peakuu. [loHsiTHE O TOMOTEHHBIX 1 1 bu6mmoreka LIOK https://m.edsoo.ru/00adbe9a
TeTePOreHHBIX PEaAKIIHIX
POIII https://resh.edu.ru/subject/lesson/2103/start/
[ousiTHE O XUMUYECKOM bubmuoteka [{OK https://m.edsoo.ru/00adc28c
8 paBHOBecUU. DAKTOPBI, BIUSAIOLINE 1 EIIOP _http://school-
Ha CKOPOCTb XUMHUYECKOU PEaKLUU collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-
0e3a-alcd26d56d67/23574/?interface=themcol



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://resh.edu.ru/subject/lesson/2437/start/
https://m.edsoo.ru/00adbcb0
https://resh.edu.ru/subject/lesson/2102/start/
https://m.edsoo.ru/00adbe9a
https://resh.edu.ru/subject/lesson/2103/start/
https://m.edsoo.ru/00adc28c

Y MOJIOKEHUE XUMUYECKOTO
paBHOBECHS

OKHUCIIMTEIRHO-BOCCTAHOBUTEIILHBIC

PDIII https://resh.edu.ru/subject/lesson/2104/start/

9 peakiuu bubnuoreka [{OK https://m.edsoo.ru/00adcade
POIII https://resh.edu.ru/subject/lesson/1518/start/
Teopus s1eKTpOIMTHYECKOM bubnnorexa LIOK https://m.edsoo.ru/00adcd68
10 mucconuanmu. CHIIbHBIE U CIIa0bIE EIIOP http://school-
BIEKTPOJIUTHI collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-
Oe3a-alcd26d56d67/23534/?interface=themcol
11 HonHble ypaBHEHUS PeaKIIUii POIII https://resh.edu.ru/subject/lesson/1603/start/
bu6mmoreka [IOK https://m.edsoo.ru/00add448
XHAMHYECKHE CBOMCTBA KMCIIOT U POIII https://resh.edu.ru/subject/lesson/1606/start/
12 OCHOBAHUH B CBETE MPEACTABICHUI bu6mmoreka IIOK https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKOU
JIACCOLMAIAN
XUMHYECKUE CBOMCTBA COJIEH B POIII https://resh.edu.ru/subject/lesson/1606/start/
13 CBETE MPEACTABICHHI 00 bu6mmoreka IIOK https://m.edsoo.ru/00add8b2
AIIEKTPOJIUTHICCKOM TUCCOITUAITTT
ELOP http://school-
collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-
14 [TonsTHE O THAPOIH3E COJICH 0e3a-alcd26d56d67/23537/?interface=themcol
POIII https://resh.edu.ru/subject/lesson/3123/start/
bu6mmoreka LIOK https://m.edsoo.ru/00add9d4
15 O0001IeHne U cucTeEMaTU3aIHs bu6mmoreka LIOK https://m.edsoo.ru/00addd12
3HAHUI POII https://resh.edu.ru/subject/lesson/2101/start/
[IpakTrueckas paborta Ne 1. bubnmnorexa LJOK https://m.edsoo.ru/00addbfa
16 «Perrenne 3KceprUMEHTaATBHBIX
3a71a9»
KonTtponsnas pabora No2 mo teme bubmmotexa LIOK https://m.edsoo.ru/00addecO
17 «DNEKTPOIUTHYECKAs TUCCOITHAIIHSL.

XHUMHUYECKHE PCaKunu B paCTBOpAX»



https://resh.edu.ru/subject/lesson/2104/start/
https://m.edsoo.ru/00adcade
https://resh.edu.ru/subject/lesson/1518/start/
https://m.edsoo.ru/00adcd68
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23534/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23534/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23534/?interface=themcol
https://resh.edu.ru/subject/lesson/1603/start/
https://m.edsoo.ru/00add448
https://resh.edu.ru/subject/lesson/1606/start/
https://m.edsoo.ru/00add5d8
https://resh.edu.ru/subject/lesson/1606/start/
https://m.edsoo.ru/00add8b2
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23537/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23537/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23537/?interface=themcol
https://resh.edu.ru/subject/lesson/3123/start/
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://resh.edu.ru/subject/lesson/2101/start/
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

OO01mas XxapakTepucTUKa raJloreHOB.

POIII https://resh.edu.ru/subject/lesson/2075/start/
bu6muoreka IIOK https://m.edsoo.ru/00addfe2

18 XUMUYECKHEe CBOMCTBA HA IPUMEPE ELIOP http://school-
xJiopa collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-
0e3a-alcd26d56d67/23533/?interface=themcol
XnopoBogopo. CossiHast KMCIOTa, POIII https://resh.edu.ru/subject/lesson/2075/start/
19 XUMUYECKHE CBOMCTBA, MOJTyUYCHUE, bu6mmoteka 1IOK https://m.edsoo.ru/00ade104
IMPUMCHCHUC
TMpakrHueckas paGota Ne 2 o Teme bubnuoteka _I_IOK https://m.edsoo.ru/00ade348
20 «ITosrydeHue CONSTHON KUCIIOTHI ELIOP http://files.school-
N N ’ collection.edu.ru/dlrstore/95f1a5f7-5a77-c952-4865-
H3YHUCHHCE €C CBOUCTBY b3b0618b7571/index.htm
Boruncnenus no ypaBHEHUSIM bubmuoreka L{OK https://m.edsoo.ru/00ade438
21 XUMHUUYECKUX PEAKINH, €CIIU OJIUH U3
peareHTOB JaH B H30BITKE
ELIOP http://school-
collection.edu.ru/catalog/rubr/eb17b17a-6bcc-
OO6mrast XxapaKTepUCTHKA SJIEMEHTOB
22 VIA-rpymms: 0lab-Oe3a- _
alcd26d56d67/23538/?interface=themcol
bu6mmoreka IIOK https://m.edsoo.ru/00ade64a
POIII https://resh.edu.ru/subject/lesson/2434/start/
AJTOTpOTIHBIE MOTU(UKAITUU CEPBI. bubnuoteka [{OK https://m.edsoo.ru/00ade64a
23 Haxosxaenue cepsl u ¢é EIIOP http://school-
COEMHEHU B IPHPO/IE. collection.edu.ru/catalog/rubr/eb17b17a-6bcc-
XHUMHUYECKHE CBOMCTBA CEPBI 0lab-0e3a-
alcd26d56d67/23538/?interface=themcol
CepoBoa0pO1, CTPOCHHUE, POIII https://resh.edu.ru/subject/lesson/2434/start/
24 (buznueckue 1 XuMU4ecKue bubnmnoreka L{OK https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunpl cepbl. CepHast KMCIIOTa, POIII https://resh.edu.ru/subject/lesson/2076/start/,
25 ¢bu3nyeckrue 1 XUMHUYECKUE https://resh.edu.ru/subject/lesson/2077/start/

CBOﬁCTBa, IMPUMCHCHUC

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



https://resh.edu.ru/subject/lesson/2075/start/
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https://resh.edu.ru/subject/lesson/2075/start/
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
http://files.school-collection.edu.ru/dlrstore/95f1a5f7-5a77-c952-4865-b3b0618b7571/index.htm
http://files.school-collection.edu.ru/dlrstore/95f1a5f7-5a77-c952-4865-b3b0618b7571/index.htm
http://files.school-collection.edu.ru/dlrstore/95f1a5f7-5a77-c952-4865-b3b0618b7571/index.htm
https://m.edsoo.ru/00ade488
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23538/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23538/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23538/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23538/?interface=themcol
https://m.edsoo.ru/00ade64a
https://resh.edu.ru/subject/lesson/2434/start/
https://m.edsoo.ru/00ade64a
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23538/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23538/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23538/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23538/?interface=themcol
https://resh.edu.ru/subject/lesson/2434/start/
https://m.edsoo.ru/00ade802
https://resh.edu.ru/subject/lesson/2076/start/
https://resh.edu.ru/subject/lesson/2077/start/
https://m.edsoo.ru/00adea28

ELIOP http://school-
collection.edu.ru/catalog/rubr/eb17b17a-6bcc-

01ab-0e3a-
alcd26d56d67/23538/?interface=themcol

XUMUYECKUE PEAKLIUH, JIEKAIIKE B
OCHOBE IIPOMBIIIUIEHHOTO CII0co0a
ITOJTY4EHUS] CEPHOU KUCIIOTHI.

bubnuoreka IHOK https://m.edsoo.ru/00adec8a

26
XHUMUYECKOE 3arpsi3HEHUE
OKpYKaroLEen Cpeibl COCTUHEHUSIMU
CepHI.
97 Breraucienne MaccoBoit 1ou bu6mmoreka LIOK https://m.edsoo.ru/00adec8a
BBIX0J1a IPOAYKTa PEAKIINU
OO0r1ast XxapaKTEepUCTHKA DIIEMEHTOB POIII https://resh.edu.ru/subject/lesson/2078/start/
VA-rpynmsl. A3oT, bubmuoreka L{OK https://m.edsoo.ru/00adeea6
28 pacmipocTpaHeHHue B PUPOJIC, ELIOP http://school-
u3nUecKre U XMMHUUECKHE collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-
CBOIMCTRA Oe3a-alcd26d56d67/23551/?interface=themcol
POIII https://resh.edu.ru/subject/lesson/2078/start/
AmMmu2K, ero gusnyeckue u Bu6muoreka I{OK https:/m.edsoo.ru/00adf004
29 XUMHUYECKHUE CBOMCTBA, MOTYyUCHUE EIIOP http://school-
Y IPUMEHEHUE collection.edu.ru/catalog/rubr/eb17b17a-6bcc-0lab-
0e3a-alcd26d56d67/23551/?interface=themcol
TMpakriueckas paGota Ne 3 o Teme bubnuoteka _LIOK https://m.edsoo.ru/00adf180
30 «[Tonmyuenne aMMuaKka, U3y4eHHE ELIOP hitp://files.school-
N ’ collection.edu.ru/dlrstore/b1a915ff-ba50-e3cc-c3bf-
Cro cBoncTE» 62f523839dd2/index.htm
POII https://resh.edu.ru/subject/lesson/2074/start/
A30THas KHCIOTa, 68 bu3HIecKHE 1 bubmuoreka ITOK https://m.edsoo.ru/00adf306
31 XUMHUYECKHUE CBOMCTBA ELIOP hitp://school-
collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-
0e3a-alcd26d56d67/23551/?interface=themcol
Hcnonp30BaHne HUTPATOB U COJIEH bubmuoteka LIOK https://m.edsoo.ru/00adf518
32 aMMOHHSI B KQUeCTBE MUHEPATbHBIX

ynoOpenuii. XumMudeckoe



http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23538/?interface=themcol
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https://m.edsoo.ru/00adf004
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23551/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23551/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23551/?interface=themcol
https://m.edsoo.ru/00adf180
http://files.school-collection.edu.ru/dlrstore/b1a915ff-ba50-e3cc-c3bf-62f523839dd2/index.htm
http://files.school-collection.edu.ru/dlrstore/b1a915ff-ba50-e3cc-c3bf-62f523839dd2/index.htm
http://files.school-collection.edu.ru/dlrstore/b1a915ff-ba50-e3cc-c3bf-62f523839dd2/index.htm
https://resh.edu.ru/subject/lesson/2074/start/
https://m.edsoo.ru/00adf306
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23551/?interface=themcol
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https://m.edsoo.ru/00adf518

3arpsi3HEHHE OKPY)KAIOIICH Cpe/Ibl
COC/IMHCHUSIMH a30Ta.

EIIOP http://school-
collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-

0e3a-alcd26d56d67/23560/?interface=themcol

docdop. Okcun dpochopa (V) u

PDIII https://resh.edu.ru/subject/lesson/2073/start/
bubmmoteka LIOK https://m.edsoo.ru/00adf68a

33 docdopHas KucinoTa, GU3NIECKHE U ELIOP http://school-
XMMHUYECKUE CBOWCTBA, ITOIyYCHUE collection.edu.ru/catalog/rubr/eb17b17a-6bcc-0lab-
0e3a-alcd26d56d67/23551/?interface=themcol
Hcnone3oBanue pocdartos B P31 https://resh.edu.ru/subject/lesson/2073/start/
34 KayecTBE MUHEPAIbHBIX Y100pEeHUH. bubnuoreka [{OK https://m.edsoo.ru/00adfc20
3arpsi3HeHHEe IPUPOTHOM cpeibl
dbocharamu
VYriepo, pacnpocTpaHeHHe B POIII https://resh.edu.ru/subject/lesson/2072/start/
35 npupoe, puznyeckue u bubnuoreka [{OK https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOMCTBA
Oxcupl yriaepoa, ux (pu3HuecKue POIII https://resh.edu.ru/subject/lesson/2071/start/
U XUMHUYECKHUE CBOMCTBA. bu6mmoreka [IOK https://m.edsoo.ru/00adfebe
36 DKOJIOTHYECKHE TTPOOJIEMBI, EIIOP http://school-
CBSI3aHHBIE C OKCHJIOM YTIIEpOoJa collection.edu.ru/catalog/rubr/eb17b17a-6bcc-0lab-
(1V) 0e3a-alcd26d56d67/23561/?interface=themcol
PO https://resh.edu.ru/subject/lesson/2070/start/
bu6mmoreka LIOK https://m.edsoo.ru/00ae006¢
37 VYroapHas KUCIoTa U €€ CoIu EILIOP http://school-
collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-
0e3a-alcd26d56d67/23561/?interface=themcol
[IpakTiueckas pabota Ne 4 mo Teme bubnmnoreka [{OK https://m.edsoo.ru/00ae027e
38 "[lonyueHue yriaekucioro rasa.
KadectBeHHas peakius Ha
kapOoHaT-UOH"
[TepBoHauanbHbIE TOHATHUS 00 bubmmoreka LIOK https://m.edsoo.ru/00ae054e
39 OpPraHMYECKUX BEUIECTBAX KaK O
COEIMHEHUSIX YIIIepo/a.
. POIII https://resh.edu.ru/subject/lesson/2069/start/
40 KpemHuuii u ero coennHeHus

bu6moreka [{OK https://m.edsoo.ru/00ae080a
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https://m.edsoo.ru/00adfd9c
https://resh.edu.ru/subject/lesson/2071/start/
https://m.edsoo.ru/00adfebe
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23561/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23561/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23561/?interface=themcol
https://resh.edu.ru/subject/lesson/2070/start/
https://m.edsoo.ru/00ae006c
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23561/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23561/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23561/?interface=themcol
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://resh.edu.ru/subject/lesson/2069/start/
https://m.edsoo.ru/00ae080a

EIIOP http://school-
collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-

0e3a-alcd26d56d67/23561/?interface=themcol

[Tpaktuyeckas padora Ne 5.
Pemenne SKCIICPUMCHTAJIbHBIX

bu6mmoTteka IIOK https://m.edsoo.ru/00ae0bf2

41 o
3aj1a4 1o teme «BaxHeime
HEMETaJIJIbI U UX COCOIUHCHU )
42 O06006mmenne mo THMH «Hemerambny POIII https://resh.edu.ru/subject/lesson/2068/start/
KonTponsnas pabora Ne3 no teme bubnuoreka L{OK https://m.edsoo.ru/00ae0el8
43 «Baxueime HeMeTaJUIbI U UX
COCITMHEHUS)
OO0rast XxapakTepUCTHKA POIII https://resh.edu.ru/subject/lesson/1607/start/
XUMHYECKHX DJIIEMEHTOB — bu6mmoreka IIOK https://m.edsoo.ru/00ae103e
44 MeTaJIjI0B. MeTajimrueckasi CBs3b U
MCTAJUIMYCCKAsA KpUCTAIINICCKasd
pemérka. Gu3n4YecKre CBOMCTBA
METaJIJIOB
XUMHUYECKHE CBOMCTBA METAJIIOB. POUI https://resh.edu.ru/subject/lesson/1607/start/
45 DNEeKTPOXUMHUYCCKUN P bubnuoteka [{OK https://m.edsoo.ru/00ae1156
HaNpsHKEHUM METaJIOB
OO0r1re crocoObl MOTyYeHUs POIII https://resh.edu.ru/subject/lesson/1607/start/
meTaioB. CiutaBel. Beraucienus mo bu6mmoreka LIOK https://m.edsoo.ru/00ael156
46 YpaBHEHUSAM XUMHUYECKHUX PEAKIINH,
€CJIM OJIUH U3 PEareHTOB COJICPIKHUT
MIPUMECH.
47 [loHsATHE O KOPPO3UU METAIJIOB bubnmnoreka LJOK https://m.edsoo.ru/00ae1278
48 [I{eN0UHbBIE METAMb POIII https://resh.edu.ru/subject/lesson/1602/start/
bubnuoreka [TOK https://m.edsoo.ru/00ael4b2
POIII https://resh.edu.ru/subject/lesson/1602/start/
49 OKCHJIBI H THAPOKCHIbI HATDHS 1 gﬁ?pﬂﬁ;eﬁg}?ﬁ. https://m.edsoo.ru/00ael4b2

Kalausa

collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-
0e3a-alcd26d56d67/23526/?interface=themcol



http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23561/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23561/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23561/?interface=themcol
https://m.edsoo.ru/00ae0bf2
https://resh.edu.ru/subject/lesson/2068/start/
https://m.edsoo.ru/00ae0e18
https://resh.edu.ru/subject/lesson/1607/start/
https://m.edsoo.ru/00ae103e
https://resh.edu.ru/subject/lesson/1607/start/
https://m.edsoo.ru/00ae1156
https://resh.edu.ru/subject/lesson/1607/start/
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://resh.edu.ru/subject/lesson/1602/start/
https://m.edsoo.ru/00ae14b2
https://resh.edu.ru/subject/lesson/1602/start/
https://m.edsoo.ru/00ae14b2
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23526/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23526/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23526/?interface=themcol

[IlenoyHo3eMeNbHBIC METAILIIBI —

POIII https://resh.edu.ru/subject/lesson/3124/start/

50 Kbl ¥ MarHui bub6munoteka LIOK https://m.edsoo.ru/00ael5e8
51 BasHeiiie coemHeIs KaTbis POIII https://resh.edu.ru/subject/lesson/3124/start/
a B bubnuoreka [{OK https://m.edsoo.ru/00ael5e8
52 O000111EHNE ¥ CUCTEMATHA3AIS
3HAHUHI
bubnuoteka [{OK https://m.edsoo.ru/00ae1886
53 JKEcTKOCTh BOJIBI M CITIOCOOBI €& EIIOP http://school-
YCTpaHEHHUS collection.edu.ru/catalog/rubr/eb17b17a-6bcc-0lab-
0e3a-alcd26d56d67/23526/?interface=themcol
[IpakTrueckas padota Ne 6 o Teme bubnuoreka [{OK https://m.edsoo.ru/00aelaed
54 "YKEcTKOCTh BOABI 1 METOIBI €6
ycTpaneHus"
POIII https://resh.edu.ru/subject/lesson/1604/start/
bu6moreka IIOK https://m.edsoo.ru/00aelc64
55 ATIOMUHHK EITOP http://school-
collection.edu.ru/catalog/rubr/eb17b17a-6bcc-0lab-
0e3a-alcd26d56d67/23526/?interface=themcol
POIII https://resh.edu.ru/subject/lesson/1604/start/
AMbOTepHBIE CBOHCTRA OKCHIA 1 bu6mmoreka IIOK https://m.edsoo.ru/00aelc64
56 HIDOKCILIA ELIOP http://school-
Ap a collection.edu.ru/catalog/rubr/eb17b17a-6bcc-0lab-
0e3a-alcd26d56d67/23526/?interface=themcol
POIII https://resh.edu.ru/subject/lesson/1605/start/
bubnuoreka [{OK https://m.edsoo.ru/00ael1d86
57 Keneso. EIIOP http://school-
collection.edu.ru/catalog/rubr/eb17b17a-6bcc-0lab-
0e3a-alcd26d56d67/23526/?interface=themcol
58 Oxcupl, THAPOKCUIBL U COTTU POIII https://resh.edu.ru/subject/lesson/1605/start/
xenesa (1) u xenesa (I11) bubamnoreka [{OK https://m.edsoo.ru/00ae35e6
59 O00011IeHIE U CUCTEMATH3ALIUS POII https://resh.edu.ru/subject/lesson/2067/start/

3HAHUU



https://resh.edu.ru/subject/lesson/3124/start/
https://m.edsoo.ru/00ae15e8
https://resh.edu.ru/subject/lesson/3124/start/
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23526/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23526/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23526/?interface=themcol
https://m.edsoo.ru/00ae1ae8
https://resh.edu.ru/subject/lesson/1604/start/
https://m.edsoo.ru/00ae1c64
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23526/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23526/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23526/?interface=themcol
https://resh.edu.ru/subject/lesson/1604/start/
https://m.edsoo.ru/00ae1c64
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23526/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23526/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23526/?interface=themcol
https://resh.edu.ru/subject/lesson/1605/start/
https://m.edsoo.ru/00ae1d86
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23526/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23526/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23526/?interface=themcol
https://resh.edu.ru/subject/lesson/1605/start/
https://m.edsoo.ru/00ae35e6
https://resh.edu.ru/subject/lesson/2067/start/

60

[Tpaktuyeckas padora Ne 7.
Pemrenne skcniepruMeHTAIBHBIX
3a1a4 1o reme «Baxneimme
METaJUJIbl U UX COEUHEHUS

bubnuoreka [{OK https://m.edsoo.ru/00ae3de8

61

Boruncnenus no ypaBHEeHUsIM
XUMHMUYECKUX PEaKLU, eCIU OJUH U3
peareHToB JaH B U30BbITKE WU
COJIEP’KUT pUMecH. Beruncienus
MaccoBOM JJOJIM BBIX0J1a IPOAYKTa
peaxkuuu

bu6mmoreka LIOK https://m.edsoo.ru/00ael750

62

O000IIIEHNE U CUCTEMATA3AIIIS
3HAHUHI

PDOIII https://resh.edu.ru/subject/lesson/2067/start/

63

KonTponbnas pabora Ne4 o teme
«Baxuenme MeTaJUIEl U UX
COEIMHEHUS

64

BemiecTBa u matepuansl B
MOBCETHEBHOM JKM3HH YEIOBEKa

bu6mmoreka IIOK https://m.edsoo.ru/00ae3f50

65

XHUMUYECKOE 3arpsi3HEHUE
OKpYKaroLIEen CpeJibl

bu6mmoreka [IOK https://m.edsoo.ru/00ae4270

66

Ponp xumMuu B pEeuICHUn
OKOJIOTHYCCKHX HpO6J'ICM

bu6mmoreka LIOK https://m.edsoo.ru/00ae4270

67

PesepBubIit ypok. O6001IeHNE 1
crcTeMaTH3alHs 3HAHUH

bu6mmoreka LIOK https://m.edsoo.ru/00ae0dOa

68

PesepBHriit ypok. O600mIeHNE U
crcTeMaTH3aIlHsI 3HAHUM

bubmuoteka [{OK https://m.edsoo.ru/00adb33c

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://resh.edu.ru/subject/lesson/2067/start/
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c

YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbHOI'O NIPOLIECCA
OBSA3ATEJbHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA
» Xumus, 8 knacc/ ['abpuensu O.C., OcrpoymoB U.I'., Cnagkos C.A., AKimoHepHoe
obmectBo «M3natensctBo «IIpocBemenuey, 2020
» Xumus, 9 xknacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnagxos C.A., AKImoHepHOE
obmectBo «M3natensctBo «IIpocBemenuey, 2020

METOJUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

1. Tabpuensun O. C., Bockoboitnukosa H. II., fmykoa A. B. Hacronphas kHura
yaurens. Xumus. 8 KI.: Metoaudeckoe nocooue. - M.: Ilpoda, 2021.

2. Tabpuensn O. C., SmykoBa A. B. Terpagp mis 1a00paTOpHBIX OIBITOB U
npaktudeckux pador. 8 k. K yuebnuky O. C. 'abpuensna «Xumus. 8 ximace». M.: [lpoda,
2022.

3. T'abpuensn, O. C. Metoaunueckoe nmocooue k yaueouuky O. C. 'abpuensaa « Xumus.
8 xmacc / O. C. I'abpuensn. — M. : Ipoda, 2021. — 109.

4. T'abpuensn, O. C. Metonnyeckoe nocodue k yueonuky O. C. 'abpuensiHa «Xumusi».
9 kmacc / O. C. I'abpuensn. — M. : [Ipoda, 2021. — 108.

5. Xumus : TexHosornyeckue kaptel kK yueoHuky O. C. ['aOpuensina « Xumus. 8 knace»
: Mmetonmueckoe nocodue / JI. . AcanoBa. — M. : lIpoda, 2020

6. Xumus : TexHosnornyeckue kaptol kK yueouuky O. C. I'abpuensna «Xumus. 9 kimace»
: Mmetonmueckoe nocodue / JI. . AcanoBa. — M. : [Ipoda, 2018

7. Xumust. 8 xi1.: KoHTposibHBIE U TpoBepouHbIe padboThl k yueOHuky O. C. ['abpuensina
«Xumust. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u np. - M.: JIpoda, 2022.
TTaHHBIC

HUD®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

http://www.chemnet.ru ['azeta « Xumusi» 1 cailT mjst yautens «5 uay Ha ypoK XUMHUM»

http://him.1september.ru Eaunas xomnexmus LIOP: [IpenmeTrnas koymiekius « XuMus»

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HAYYHBIC
sKcniepuMeHThl: xumust. Komuteknus Poccuiickoro o01eo0pa3oBarebHOTo nmopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anmuk6epoBoii

http://www alhimik.ru Bcepoccuiickast oluMIIMaia NikOJIbHUKOB 110 XUMHH

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JIEKTPOHHBIA YIeOHUK

http://www hemi.nsu.ru OTKpBITBIA KOJUIEIK: XUMHS

http://www.chemistry.ru JlucraHMoOHHAS oMMIIHMaIa 1o XUMUU:
TEJICKOMMYHUKAIIMOHHBIA 00pa30BaTeIIbHBIN MPOCKT
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