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Caparos 2023
HOACHUTEJIBHAA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTaBICHHBIX
B ®I'OC 00O, a Takke Ha OCHOBE (eaepanbHOoi paboyeil mporpaMMbl BOCTIUTAHUS
U C Yy4eTOM KOHIEMIUMU TMPEenojaBaHusi Y4yeOHOTO TIpeaMeTa «XHUMUsS» B
oOpazoBaTebHbIX Opranu3anusax Poccuiickoit deaeparumu.

[Iporpamma mo xumuu 1a€T TpeACTaBICHUE O ILENAX, OOIIeH cTpaTeruu
o0Oy4yeHUs, BOCIUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEACTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE CoJIepKaHue,
IpeayCMaTpUBAET PACHpPEICNICHHE €ro Mo KjaccaM M CTPYKTYPUPOBAHUE 10
pasnenaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHAYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUSI XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  TMpoIlecca, BO3PACTHHIX
OCOOCHHOCTEM OOydYaroluxcsi, OMNpEAeNIIeT BO3MOXHOCTH TpeaMera s
peanuzanuu TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHMHUHU CIY)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (GopMUpYEMble XHMHUEU MPENCTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O IMyTAX PEIICHHS TI00ATbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPbEBOHM, SHEPIETHUYCCKOM,
MUIIEBON M SKOJIOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
oOydJarommxcs, HABBIKOB WX CaMOCTOSITENIbHOW Y4eOHOW  JIeATeThHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MMOBCEIHEBHOM XKM3HU, TaK ¥ B TPO(DECCHOHATBLHOM eI TeTLHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
L[ETTIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHbBIM
3TanoM B (OpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



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

JlanHble HampaBieHUS B OOYyYEHHUM XUMUU OOECHEUMBAIOTCS CHEUU(UKOM
colepkaHusl ~ ydyeOHOro  mpeameTa, KOTOpbIM  SBIAETCA  IEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYAIOIIMMHCS CHUCTEMbI IMEPBOHAYAJIBHBIX MOHITHI XUMHUHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHNYeCcKOM XUMUU.

CtpykTypa cojaepaHusi MporpaMMbl MO0 XUMUU c(PopMUpOBaHa Ha OCHOBE
CUCTEMHOro monaxonaa k e€ uzyudeHuto. CojaepikaHue CKIIQbIBAETCA M3 CHUCTEMBbI
HNOHSTHA O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUNA O XUMHUYECKOM
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. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckue 3HAHUS pAcCCMATPUBAIOTCS HAa OCHOBE OSMIUPHYECKHU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITOIHSS (PYHKIIUHA OOBSICHEHHS U IPOTHO3WPOBAHUS CBOMCTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U MOIYYEHUS U3Y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
€€ CHCTEMHOM NPUPOJIbl, HIEHHOCTHOIO OTHOILIEHUS K HAYyYHOMY 3HAHHMIO U METO/IaM
MO3HAHUS B Hayke. M3yueHue XUMHUHU MPOUCXOJIHUT C MPUBICYEHUEM 3HAHUU M3
paHee M3YyYEHHBIX Y4eOHBIX MpeameToB: «Okpyxarouuit mup», «buomorus. 5—7
Kiacce» u «dusnka. 7 knacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JEeSATENBHOCTHU YEJI0BEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpBI. 3a/1aua
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUHM CHCTEMbl XUMHUYECKUX 3HAHUN —
BOKHEUIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX MOJT0KEHUH, JOCTYIHBIX
0000ILIEHNIT MUPOBO33PEHUECKOI0 XapaKTepa, sI3bIKka HAYKH, B MPUOOLIEHHH K



HAyYHBIM METOJaM TIO3HAHUS MPH M3YYCHHUH BEIICCTB M XMMHYCCKUX PEAKIINi, B
(dbopMHUpPOBaHUY M PA3BUTHH ITO3HABATEIIBHBIX YMEHUH M UX PUMEHECHUH B YIeOHO-
MO3HABATENbHON M y4eOHO-UCCIEA0BATENbCKON AEITEIbHOCTH, OCBOCHUH TIPABUI
0e30MacHOro o0paIieHus ¢ BEIIECTBAMU B ITOBCEIHEBHOM KU3HH.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETN TaKUe e, KaK:

— (¢$opMUpOBaHHWE WHTEIUICKTYyaJbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPEIICHUH,
CHIOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIIOBUSM KHU3HHU;

— HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe TMPHOOIICHUE
O0yJaloIMXCs K CaMOCTOSITENIbHON TO3HABaTENbHOW JEATEeIbHOCTH, HAyYHBIM
METOJlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMIO U PAa3BUTHE CIOCOOHOCTEH K
XHUMHWH;

— o0ecrieueHne YCI0BUM, CTOCOOCTBYIOIIUX MPUOOPETEHUIO 00yJarOIITUMUCS
OTbITa PAa3HOOOPA3HOU NEATEIHHOCTH, IMO3HAHWS W CaMOIIO3HAHUS, KITFOUEBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIUI), MMECIONIUX YHUBEpPCAJIbHOE 3HAUCHUC IS
Pa3IUYHBIX BUOB JICITCILHOCTH,

— ¢opmupoBaHue oOIIeH (QYHKIIMOHATIHPHOW W €CTECTBEHHO-HAYYHOM
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 OOYy4YalOIIUXCS T'YMaHUCTUYECKHX 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 MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGuUis M HAMPaBICHHOCTH JaTbHEHUIIETO
o0yJeHHUS.

OO611ee uncio 4acoB, OTBEIEHHBIX /1T U3YUYCHHSI XUMHUH HA YPOBHE OCHOBHOTO
obmero oOpaszoBanus, coctaBiser 136 gacos: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Ponb XMMuK B KU3HU YellOBEKA. XMMHUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeToAax MO3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

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

Xumuueckas ¢popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAA aToMHasi Macca. OTHOCUTENbHAsS
MoOJIEKyJIgpHasi Macca. MaccoBasi J0JIsl XUMHUYECKOTO JIEMEHTA B COEUHECHUH.

KomnnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IWHMI] BemecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHMUIA.

DuU3NYECKUEe U XMMUYECKUE ABJICHUS. XUMUYECKasi peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHHS MacChl BEIIECTB. XUMHYECKHE ypaBHeHHs. Kiaccudukarus
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpUu M
npuéMamMu oOparieHus: ¢ J1abopaTOpHBIM 000PYJO0BAaHUEM, U3yUYEHUE U OMUCAHUE
¢uznuecknux CBOMCTB 00pa3llOB HEOPTraHWYECKHWX BEIIECTB, HaOI0/IeHUE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATUBAHUE
METHON MPOBOJIOKH, B3aUMOJIEHCTBHE MeJIa ¢ KUCIOTOM) SBJICHUM, HAOIIOIeHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklHil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMOAEHCTBUE Keme3a ¢ pacTBopoM conu Menu (11),
U3y4eHHE CIOCOOOB pa3elIeHUs CMECEil: ¢ MOMOIIbI0 MarHuTta, (PUIbTpoBaHUE,
BBITIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpOBEACHNE OYNCTKUA MMOBAPEHHOM
COJIM, HAOJIOJEHHE W  ONHCAHUE  PEe3yJIbTATOB  MPOBEICHHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTepKHEBBIX).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Boznyxa. Kucimopon — 3JIe€MEHT U MpPOCTOe
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (GU3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kucinopoma. CrocoObl



MOJIYYeHHs] KUCTIopoAa B JabOpaTOpud W MPOMBINUIEHHOCTH. Kpyrosopor
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, yCUJICHHE apHUKOBOTro 3¢ (dekra, pa3pylieHrue 030HOBOTO CIIOS.

Bonopon — anemeHT u poctoe BemecTBo. Haxoxkaenue Bogopoaa B Ipupoze,
dbu3nYecKre U XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CLIOCOOKI TToTydeHus. KUCIOoThI
U COJIH.

Momnsipabiii 00BEM ra3oB. Pac4€Thl Mo XMMHUYECKUM YPaBHECHUSIM.

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponp pacTBOpOB B IpUpoOJe U B )KU3HU 4eIoBeKa. KpyroBopoT BoAbI B IIPUPOIE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcuabl. Krnaccudukanms
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcupoB. @Dusznueckue U XUMHUYECKUE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucior. @usznyeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKCcnepumenm:

KaueCTBEHHOE OIPEIEICHNE COACPKAHNUS KUCIOPOJa B BO3YXE, MOJIyYECHHE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpalieHus TopeHus (Toxxapa), O3HaKOMJIEHUE ¢ 00pa3aMu OKCHUIOB U OTTUCAHUE
UX CBOMCTB, TMOJy4YeHHE, cOOHMpaHHE, pacClO3HaBaHHE U M3YYEHUE CBOWCTB
BOJIOpoJia (rOpeHue), B3auMoeicTBre Bojiopoaa ¢ okcuaom meau (II) (Bo3aMoxHO
MCITOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOICHIE 00PA3I[0B BEIIECTB KOJTUIECTBOM
1 ™momb, uccnegoBaHue OCOOEHHOCTEW pACTBOPEHHUSI BEMIECTB C Pa3IUYHOM
PacTBOPUMOCTBIO, IIPUTOTOBIEHUE PACTBOPOB C ONPEIEIEHHOM MACCOBOW JOJEU
PAacTBOPEHHOIO BEILIECTBA, B3aUMOJCIHCTBHE BOJbI C MeETaJlaMH (HATpUEM U
KaJbliieM) (BO3MOXHO HCIIOJIb30BAHHE BUJEOMATEPHUAJIOB), KCCIEI0BaHUE



00pa3IloB HEOPTraHWUECKUX BEIIECTB Pa3IMUHbIX KJIACCOB, HAOIIOICHUE U3MEHEHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCIIOT U IIEJIOUYEH, U3yUEHUE B3aUMOICHCTBUS
okcuna meau (II) ¢ pactBopoM cepHOM KUCIOTHI, KUCIOT C METAJJIaMU, PEAKIIUMA
HEUTpAIM3alluY, MOJYYEHUE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHHE OJHOIO
MeTaJllla JPYTUM W3 PacTBOPA COJH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 M0 TEME
«BakHeHnIne Kiacchl HEOPraHUYECKUX COCIUHEHUIN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHue aToMoB. XHMHYECKAsi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIIax CXOJHBIX DJIEMEHTOB (ILEJTOYHBbIE U MIEJTOYHO3EMEIbHBIE METaJLIHI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCH/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. Menpneneesa. Koporkonepuoanas u jimuHHonieproiHast popmsl [lepuoanueckoit
cuctembl xumuyeckux snemeHtoB [[. WM. MenneneeBa. Ilepuonbl U TpyIIibL.
DU3NYECKUN CMBICI OPSIAKOBOTO HOMEpPA, HOMEPOB MEPUO/Ia U TPYIIIbI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB NepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoin cucremsl JI. M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosiokeHutro B [lepuoanueckoit cucreme /1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHS pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJTIMYECKUX CBOMCTB M0 TPYIIaM U HEPHOIAM.

3nauenue I[lepuoauueckoro 3axkoHa u [lepuoanueckoi CUCTEMbl XUMUYECKUX
BJIEMEHTOB JJI1 Pa3BUTHs Hayku W mnpaktuku. [[. . MeHpeneeB — y4yé€HbI U
IpaK/1aHMH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAas W HEMOJSIPHAsi) CBSI3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIponiecchl okucaeHus u BoccTaHOBIeHU. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLHMN
(ropenue, peakiu pa3ioKeHUs, COeTUHEHUS ).

Mexcnpeomemunie ceéasu

Peanuzanus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHMUHA B 8 Kiacce
OCYILIECTBIISIETCS. 4E€pe3 HCMOJIb30BAaHUE KaK OOIIUX EeCTECTBEHHO--HAYYHBIX



MOHATHH, TaK W TOHATHH, SBISIONUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAY4YHOTO IIHKIIA.

OOmme ecTeCTBEeHHO--HAyYHbIC TIOHATHSI: HAyYHBIN (akT, TUIOTE3a, TCOPHs,
3aKOH, aHalW3, CHHTE3, KiIacCHU(UKAIMs, TEePHOJUIHOCTh, HAOIOICHUE,
AKCIIEPUMEHT, MOJICITTUPOBAHUE, U3MEPEHUE, MOJICTTh, SIBJICHHE.

dwusnka: MaTepus, aTOM, MJICKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIU, H30TOIIbI,
pPaOaKTUBHOCTh, MOJIEKYNa, JJIEKTPHUYECKH 3apsj, BEIIECTBO, TEN0, OO0BEM,
arperaTHOe COCTOSIHME BEIIEeCTBa, Ta3, (U3WUECKHE BCIMYUHBI, CIUHUIIBI
MU3MEPEeHHs, KOCMOC, IIJIaHEThI, 3BE3/1b1, CONHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpPasbl, TOPHBIE MTOPO/IbI, MOJIE3HbIE
HCKOTIaeMbIC, TOTUTMBO, BOJTHBIC PECYPCHI.

9 KJIACC

BemnrecTBo 1 XUMHYeCKAasi peaKIusi

[Tepuonnueckuii 3akoH. [lepronnueckas cucTeMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB
XHUMHYECKUX DJIIEMEHTOB MIEPBBIX TPEX MEPUOI0B, KNS, KaJIbIUSI H UX COCTHHCHHM
B COOTBETCTBHHM C TIOJIO)KCHMEM »JjeMeHTOB B Ilepumomnueckold cucreme W
CTPOEHUEM UX aTOMOB.

CtpoeHne BelecTBa: BHUJIbI XUMUYECKOM CBSI3H. THIBI KPUCTATUIMYECKHX
PEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOW PEIIETKU U
BUJIa XUMUYECKON CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOICTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJIaccaM HEOPraHUYECKUX
COCIMHEHUI, TeHETHYECKas CBS3b HEOPTraHUYECKUX BEIIIECTB.

Knaccudukaius XuMUYeCKUX peakuii Mo pa3IudHbIM MPU3HAKaM (TI0 YHUCTY
M COCTaBy YYAaCTBYIOIUIMX B PEAKIMU BEIIECTB, MO TEIJIoBOMY 3(ddekrty, 1o
W3MECHEHHUIO CTETICHEW OKUCICHUS XUMHUYECKHX DJIIEMEHTOB, MO OOPATUMOCTH, TI0
YYaCTHUIO KaTaau3aropa). DK30- U dHIOTEPMHUUECKUE PEAKIUU, TEPMOXUMHUIECKUE
ypaBHEHUS.

[Tonsitue o ckopocTH xumMudeckoil peakuuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKHX peakiuax. [[oHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTre 0 xumuueckoMm paBHoBecunu. DakTopsl,
BIUSIONIME HA CKOPOCTh XWMHUYECKOW PEaKIUU U TOJIOKEHUE XHUMHYECKOTO

pPaBHOBECHSL.
OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTENTbHO-BOCCTAHOBUTEIBHOU peaxKuum. CocraBnenue ypaBHEHUU

OKHUCJIMTEIbHO--BOCCTAHOBUTEIBHBIX  PEAKIMid ¢ HCIOJIB30BAaHUEM  METOJa
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTHYECKON AUCCOUMALINN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
KaTtnonsl, annoHbl. MeXaHN3M IOUCCOLMALMM BEIIECTB C PA3JIUYHBIMU BHJIAMH
XUMHYeCcKor cBs3u. Crenens nucconuanuu. CuibHbIE U CIa0bIe JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIMiA HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHUM U COJIEH B CBETE MPECTABIECHUN 00 ANEKTPOIUTHUECKON JUCCOLIMALIIH.
KauecTBeHHbIE peakuinu Ha HOHBI. [IoHATHE O THApPONU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJCISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB M HeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(x1opuaa HaTpus), UCCIeAOBaHUE 3aBUCUMOCTH CKOPOCTH XUMMHUYECKOM peaKIuu OT
BO3JICHCTBUSA  Pa3IUYHbIX  (PAKTOPOB, UCCIENOBAHUE  AIIEKTPONPOBOJHOCTH
pPacTBOPOB BEIIECTB, TPOLIECcCa AUCCOLUALINM KUCTIOT, 1IeJ0uel U coliel (BO3MOKHO
UCIIOJIb30BAHUE BHJIEO0 MATEPHAJIOB), MPOBEAECHUE OIBITOB, WUIHOCTPUPYIOLIUX
NpU3HAKU TPOTEKAaHUs peakluii HOHHOro oOmeHa (oOpa3oBaHuE OCajKa,
BbIJIEJICHUE Ta3a, 0Opa30BaHHME BObI), OMBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN (TOpEHUEe, pEeaklUMH pas3lioKEeHHUS,
COCIMHEHHUS), pACMO3HABAHHE  HEOPraHWYECKUX  BEIIECTB C  MOMOIIBIO
KA4EeCTBEHHBIX PEAKLIMI HAa UOHBI, PELICHUE IKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemerajiibl 4 MX cOeAMHEHUS

OO6mast xapaktepucTuka TaloreHoB. OCOOEHHOCTHM CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (Qpu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — raJJoreHoB. XMMUYECKHE CBOICTBA HA IIPUMEPE XJIopa (B3auMOIeCTBHE
C MeTaJUlaMH, HeMeTajUlaMu, Iuesioyamu). XiiopoBojgopon. CosisiHass KHUCIOTa,
XUMHYECKHE CBOMCTBA, IIOJy4YE€HHE, NOpuMeHeHue. JlelcTtBue xjaopa |
XJIOPOBOJIOPOJA HAa OPTaHU3M 4YeJIOBEKA. BakHenme XJII0puabl U UX HaX0XKICHUE B
IPUPOJE.

OO6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u (u3nyYecKue CBONCTBA
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.
Cepnast kucnota, pU3nUYeCcKue U XUMUYECKUE CBOMCTBA (00IIH1e KaK MPeICTaBUTEIIS
KJjlacca KHMCJIOT M crenuduueckue). XUMHUYECKUE PEaKkiuu, JeKallie B OCHOBE
MIPOMBIIIJIEHHOTO CIOC00a MOMy4YeHUs CEpHOM KHUCHOThl. [IpumeHeHue cepHol
KUCIOTBl. CONMM CEepHOW KHUCIOThI, KAa4eCTBEHHAs peaklMs Ha CyJab(paT-HuOH.
Haxoxnenne cepbl u €€ coenMHEHUU B TpUpPOJie. XUMHYECKOE 3arpsi3HEHHUE
OKpYXaIoLEel Cpelbl COCOUHEHUSIMU Cepbl (KUCIOTHBIE JI0XKIH, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €r0 MPeI0TBPALLECHUS.



OO6mast xapakTepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUS. A30T, pacIpOCTpPaHEHUE B MPHUPOJE,
dbuznveckue U XumMuieckue cBoictea. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKue U XUMHUYECKUE CBOMCTBA, MofyueHue U npuMmeHenue. Coiam aMMOHUS,
ux (pU3nyYecKre U XMMUYECKHE CBOIMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyiydeHue, (U3NYECKHEe U XUMUUYECKHUE
cBoicTBa (0OIIME€ KaK TMPENCTaBUTENsI Kjlacca KHUCIOT W crueruduyueckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUSI B KAUECTBE MUHEPATbHBIX YA0OPEHUH.
XUMHYECKOE 3arps3HEHUE OKPY Kalolel cpefibl COEAUHEHUSIMH a30Ta (KUCIOTHBIE
JOKM, 3arps3HEHUE BO3Ayxa, MOYBBl U BOAOEMOB). docdop, amioTpornHbie
monudukanuu gocdopa, pusmueckue U xumuueckue cBoiictBa. Okcua docdopa
(V) u dochopnas kucnora, puznueckue M XMMHUUECKHUE CBOWCTBA, IMOJyUCHUE.
Hcnonb3oBanue ¢pochaTtoB B KauecTBE MUHEPATIbHBIX yI0OPEHU.

O6mas xapakrepuctuka aneMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHbIC CTETICHN OKUCIICHUS. Y TIIepOI, AJTIOTPOIHbIE MOIU(DUKAINH,
pacnpocTpaHeHue B IpUpoje, PU3ndeckue U XUMMUYECKUue CBOMCTBA. AncopOius.
Kpyrosopor yrinepoga B mnpupone. OKcuabl yriaepoja, uX (QuU3nyeckue Hu
XUMUYECKHE CBOWCTBA, JEWCTBUE HA JKUBBIC OpPraHW3MBblI, I[IOJIyYE€HHE U
npUMeHEeHHe. DKOJIOTMUecKre MpoOeMbl, CBsi3aHHbIE ¢ oKkcuaoMm yriaepoaa (IV),
rUrnoTe3a TI00aTbHOTO MOTEIUICHUs] KIuMara, MapHUKOBBIM 3¢ dexT. YroiapHas
KaciaoTa U e€ conu, uX (U3HYECKHEe M XUMHUYECKHME CBOMCTBA, IMOJYYEHUE H
npuMmeHeHne. KadecTBeHHass peakuuss Ha KapOoHaT-uOHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM XO3SIICTBE.

[lepBoHauanbHbBIC TOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
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 OMONOTUYECKU BaKHBIX BEIIECTBAX: KMUpaX, OelKax, yrieBojax — U ux
poii B KHM3HM 4YeJloBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHWYECKUX COCTUHEHH M.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOWCTBA, MOJIY4YCHHE W
npumeHeHue. CoenMHEeHHs KpeMHHUs B mpupojie. O01mue npeacTaBieHust 00 OKCHIE
kpemaus (IV) m xpemaneBoli kuciore. CHIIMKAThI, UX WCIIOJIb30BaHUE B OBITY, B
MPOMBIIIJIEHHOCTU. BakHelIme cTpouTelibHble MaTepualibl: KepaMHKa, CTEKIIO,
IeMeHT, OeToH, xene300eToH. IIpobOimembl 06€30macHOrO  MCIOJIB30BAHHS
CTPOUTENIbHBIX MAaTEPUAIIOB B MOBCEHEBHOM JKU3HHU.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3l0B HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJISIHOM KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMI Ha XJIOPUA-UOHBI U HAOJIOJCHUE MTPU3HAKOB



UX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUEe U XUMUUYECKHE CBOWMCTBA
rajjoreHOB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BHUJIEOMATEPUATIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOpHUI0B (TAIOTEHUIOB), 03HAKOMJIEHHE C 00pa3laMu
ceppl W €€ COeNMHEHUSIMH (BO3MOXKHO UCIIOJIb30BAHUE BHUACOMATEPHUAIIOB),
HaOJII0/IeHHEe TIpoliecca 00YyTIMBaHUsI caxapa Mo JeHCTBUEM KOHIICHTPUPOBAHHOU
CEpPHOM KHUCIIOTbhI, U3YUEHHE XUMUYECKUX CBOMCTB pa30aBIe€HHON CEpHOMN KUCIOTHI,
MPOBEJICHNE KaueCTBEHHON peakIuy Ha CyJib(paT-uoH U HaOJII0/ICHHE MpU3HaKa eé
MPOTEKAHUs, O3HAKOMJIEHHE C (PU3MYECKUMHU CBOMCTBAMM a30Ta, gocdopa U ux
coeIMHEHU (BO3MOXKHO UCIOJIb30BaHUE BHJIEOMATEPHUAIIOB), 00pa3iaMu 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
KOHILICHTPUPOBAHHOW a30THOW KHCIIOTHI C MeIbl0 (BO3MOXKHO HCIOJIb30BAHHE
BUJIEOMATEpPUAIOB), HW3yYCHHE MOJCICH KPUCTAIUIMYECKUX PeIIETOK anamasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJcopOIMH PacTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOrasa, IOJIYYEHHE,
cobupaHue, pacrio3HaBaHUE W M3YYCHHE CBOMCTB YIVIEKHUCIIOTO Ta3a, MPOBEJICHUE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUYEHUE MPU3HAKOB HUX
NpPOTEKAHUS, O3HAKOMJICHME C TPOAYKIMEW CHIMKATHOW MPOMBIIIJICHHOCTH,
pellIeHNE SKCIIEpUMEHTANIBHBIX 3ajlad mo TeMe «BaxHeillume HeMeTauibl M UX
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
METAUIMYECKasT ~ KPUCTALIMYECKAas  pemeéTka.  DJIEKTPOXUMHUYECKUU  psfl
HaIpsDKEHUH MeTauioB. PU3nyeckre U XMMHUYECKHe CBOKCTBa MeTamioB. Oomume
CIocOOBI TONy4YeHHUs] MeTaioB. [loHATHE O KOPpPO3WU METAIIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI MX OT KOppo3uu. CIuiaBsl (CTallb, YyTyH, TIOPATIOMUHUMN, OpOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBILIJIEHHOCTH.

[[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
TUJAPOKCHABI HaTpusi ©W Kanus. [IpuMeHeHue IIeOYHbIX METAUIOB U HUX
COEMHEHU.

[[lenoyHO3eMeNbHBIE METAJUIBI MAarHUd W KaJIbIUM: TOJIO)KEHUE B
[Tepunognueckoil cucreme xumuueckux semenToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHue B npupoje. Guznueckue U XMMHUYECKUE CBOICTBA MarHus U



Kaybliusl. Baxueiiiue coefuHeHUs Kaiblus (OKCU, TUIPOKCU], cOu). ZKECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTPaHEHHUS.

ANOMUHMI: IOJIO)KEHUE B [lepnoanueckoi cCUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA altoMUHMSI. AMDOTEpHbIE CBOMCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHHSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpoeHHE aroma, HaxoxaeHue B npupone. dusuueckue u
XUMUYECKHE CBOMCTBA xene3a. OKcuabl, TUapoKkcu bl u conu xenesa (I1) u sxxenesa
(IIT), ux cocra, CBOIMCTBA U MOJTyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C oO0pasllaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTaTOB  KOPPO3UU  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJICUCTBUS OKCHJA
KaJblIUsl M HATPUS C BOAOM (BO3MOXHO HCIIOJIb30BaHHE BHUIEOMATEPUATIOB),
HCCIIeIOBaHNE CBOMCTB KECTKOM BOJbI, MPOIIECCA TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJEOMATEpPUATIOB), IMPU3HAKOB  MPOTCKAHUS
KA4EeCTBEHHBIX PEAKIIUM HA UOHBI: MarHUs, KaJIbIUs, allFOMUHMS, ITMHKA, Xxene3a (II)
u sxene3a (II1), menu (II), HaGmrOMEHUE W OINMHMCAHHE TPOILIECCOB OKpPAIIMBAHMUSI
IUIAMEHM HMOHAMHM HATpus, Kaius ¢ Kajablus (BO3MOXHO HCIOJIb30BaHHE
BUJIEOMATEPHUAJIOB), UCCIIeI0BaHNEe aM(OTEPHBIX CBONCTB THIPOKCHIA AJTIOMUHUS U
TUAPOKCUAA LIMHKA, PEIICHUE SKCIEPUMEHTAJIbHBIX 3a/1a4 1o TeMe «BakHeilmue
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 OTPaBICHUSX.

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

Xumuueckuit IKCcnepumenm:

U3y4eHHE 00pa3I0oB MaTepHaioB (CTEKIJIO, CIUIABBI METAJUIOB, MOJIMMEPHBIC
MaTepuarbl).

Mexcnpeomemmunie ceéasu

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' 0 [IUKJIA.



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

dwusnka: MaTepus, aTOM, HJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHUI, H30TOIIHI,
PalOaKTUBHOCTD, MOJICKYJIa, ANEKTPUUCCKUI 3aps, IIPOBOHUKH,
MOYPOBOJHUKH, JTUDIEKTPUKH, (POTODIEMEHT, BEIIeCTBO, TeNIo, OOBEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTMUECKAs
peméTka, CIUIaBbl, (PU3MYECKHE BEIWYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE361, CoIHIIE.

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

I'eorpadus: atmocdepa, rugpocdepa, MUHEpabl, TOPHBIE TTOPO/IbI, TIOJIE3HBIC
HCKOIIaeMbI€, TOIUTMBO, BOJTHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PE3yibTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIETro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYEeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIbHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pE3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBAThCSI CHUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAlMA U
paclIpeHue OMbITa IESITEIbHOCTH HA €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOUIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U Hay4yHOMY HAcCJeJuI0, MOHMMAaHUs 3HAYCHUS] XMUMHUYECKOW HAyKH B KU3HH
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW MHpOpMaIHMeil o
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKON, TBOPYECKOM W  JIPYrUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOM MAESITENIbHOCTH MIpH
BBITIOJTHEHUU YYEOHBIX, I103HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
¥ B3aUMOTIOMOIIIH B MPOIECCE ITOM yueOHOM NesATeIbHOCTH, TOTOBHOCTH OLIEHUBATh
CBOE MOBEJCHUE M MOCTYNKHA CBOMX TOBAPUILEH C TMO3UIUU HPABCTBEHHBIX H
IIPAaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM NTOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pPAa3BUTUS HAYKH W COCTABIISIONINE
OCHOBY JIJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI TPUPOJbI, B3aUMOCBA3AX YEJIOBEKA C
MNPUPOTHOM CPEIOi, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HAIPABICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaO0IaeMbIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MH(GOPMAIMOHHON M YUTATEIbCKOM KYJIbTYpPhl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHIO M TO3HAHUIO, JH0003HATENBHOCTh, T'OTOBHOCTH U
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAaHOBKH Ha 3J0POBBIM 00pa3 »XWU3HMU, OCO3HAHUE TIOCICICTBUU W
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOro BOCIUTAHUS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBaOXCHHE K TPY/Ly U pe3yJIbTaTaM TPYAOBOM JACATEIHPHOCTH, B TOM YHCJIC HA OCHOBE
NPUMCHCHUS  MPEIMETHBIX 3HAHWM 10  XUMHH, OCO3HAHHBIH  BBIOOD
WHAVUBUAYATLHON TPACKTOPHH MPOJIOJDKCHHSI 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHUE K TPUPO/IE KAK UCTOYHUKY KUZHU
Ha 3emile, OCHOBE €€ CYIECTBOBAHUSA, MOHMMAHHUE IIEHHOCTH 3JI0POBOIO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMII 0€30TMACHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, A TAKXKE B CUTYAIUsX,
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 TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIC TOHATHUS (3aKOH, TEOPHS, IPUHIIHNII,
rurnore3a, (axkrt, cucTemMa, TMPOIECC, OSKCIEPUMEHT U JPYroe.), KOTOphIe
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX MpEaMeTax W TMO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YYEOHOMU
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIWBATh B3aMMOCBS3b C JIPYTMMH TMOHSTHSMHU), UCIOJIH30BATh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJICTBEHHBIE CBSI3U MEXIy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUU MOJCIBHBIC MPE/ICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIECTBEHHbBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BATh IOCTABJICHHBIE BOINPOCHI B KAau€CTBE WMHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAYECTBE OCHOBHI /I (POPMUPOBAHMSI TUTIOTE3BI IO TPOBEPKE
PaBUJIILHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VUYCHHUYECKHX OJKCIEPUMEHTOB, YyMEHHE HabmomaTh 3a XOJAOM MpoIllecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MNPUMEHSTh Pa3IMYHbIE METOJbl W 3alpoChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBAThL B Tpolecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHUS 3a7]aBaTh BOMPOCHI (B XO€ IUaora U (UIM) TUCKYCCUH) MO CYIIECTBY
oOcyxnaeMoi Tembl, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBITMIOJTHEHUS MTPEIJIOKEHHOMN 3a/1a4u;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJITATOB BBIMOJHEHUS XMUMHUYECKOr0 IKCIepUMeHTa (1abopaTopHOro OIbITa,
1abopaToOpHOM pabOTHI MO 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 (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHbIC YHUBepPCcAJIbHbIE YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
IIO3HABATEIBHBIX 3a/]a4, CaMOCTOSTEIBHO COCTaBIATh WJIM KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIb30BaTh U aHAJIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMbI€ B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE O0YYalOIIMMUCA HAy4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATENBHOCTA 10  TMOJYYEHHIO HOBOTO  3HAHWS, €ro HWHTEPIPETAUH,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIC pe3yJbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

® pACKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CI0XHOE BEIIECTBO, CMECh
(oHOpPOIHASE M HEOIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEIIECTBA, MOJb, MOJSpHAas Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHJI, KHUCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTENEHD
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCJIMHECHUSA, PEaKIMU PA3JIOKECHUS, PpEAKIUH 3aMEUICHUS, PEaKIUU
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SIPO aToMa, JICKTPOHHBIN CJIOM aToMa, aTOMHAasi OpOUTalb, PaJNyC aToMa,
XUMUYECKasi CBsI3b, MOJIAPHAsI U HEMOJspHAs KOBaJ€HTHAsl CBS3b, MOHHAS
CBSI3b, MOH, KAaTHMOH, AaHWUOH, pacTBOpP, MaccoBas [JOJs BEIIECTBA
(poIeHTHAsI KOHIICHTPAIIHsI) B PACTBOPE;

® JUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKUX TOHSITUA U
MPUMEHSTH 3TH MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAICHUI;

® CTOJIb30BaTh XMMHYECKYIO CHMBOJIMKY JJII COCTaBlieHUs (HopMyI
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

® OIpeeisaTh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHHUSX,
CTENIEHb  OKWCJEHMs  JJEMEHTOB B  OMHApPHBIX  COCIUHCHUSX,
MPUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIacCy COCIMHEHUU TI0
dbopmynaM, BHA XUMHYECKOW CBSI3M (KOBaJCHTHAas HM HOHHAs) B
HEOPraHWYECKUX COCJTUHCHUSAX;

e packpeiBaTh cMbica llepuogunueckoro 3akona J[. WM. MeHneneesa:
JIEMOHCTPUPOBATh IOHUMAHUE TMEPUOJINYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX JIEMEHTOB OT MX TOJoKeHus B Ilepuoanueckoit cucreme,
3aKOHOB COXPAHEHMS MAacChbl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YYE€HUsI, 3aKOHAa ABOTAIpO;

® OIMCHIBaTh M XapakTepu3oBaTh TabnaumuHyro (opmy Ileprogmyeckoi
CHCTEMBl XHMMYECKHX OJJIEMEHTOB: pa3iMyaTh IIOHATUSA «TJIaBHAA
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», mansie u
OOJIbIIINEe TIEPHOJBI, COOTHOCHUTH OOO3HAUCHHS, KOTOPbIE HMCIOTCSA B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpeneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMU CTPOSHHS aTOMOB



XUMHYECKUX EMEHTOB (COCTAB U 3aps/ Apa, 00IIEe YUCIO AIEKTPOHOB U
pacnpeniesieHue X Mo 3JIEKTPOHHBIM CIIOSIM);

e KJIAacCU(PUIMPOBATH XUMHUYECKHE DIIEMEHTHI, HEOPraHWYECKUE BEILECTBA,
XUMHYECKUE pEeaKUuu (MO YHUCIY M COCTaBY Y4YacTBYIOIIMX B pEaKLUUU
BELIECTB, MO TEIIOBOMY 3D (DEKTyY);

® XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHYECKHE CBOWCTBA BEILECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKAasi ONUCAHUE MPUMEPAMU MOJIEKYISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

® [IPOTHO3MPOBAThH CBOWMCTBA BEILIECTB B 3aBUCUMOCTU OT UX Kau€CTBEHHOIO
COCTaBa, BO3MOXKHOCTM TMPOTEKAaHUS XUMHUYECKUX TPEBpAIEHUN B
Pa3IUYHBIX YCIOBUSX;

® BBIYKCIATH OTHOCUTENbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHMUYECKOrO 3JIEMEHTa N0 (OpMylie COEIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO
XUMHYECKOM peakilny;

® [IPUMEHSATH OCHOBHBIE ONEPALIMU MBICIUTEIbHOMN IEATETbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTU3alio, KiacCcupUKaIuio,
BBISIBJICHUE MPUYHMHHO--CJIEJICTBEHHBIX CBSI3€M — JUIsl M3Y4YEHHsS] CBOWCTB
BEIIECTB W XUMHUYECKHX PEaKlUi, €CTEeCTBEHHO-HAYYHBIE€ METO/IbI
MO3HAHUSI — HAONIOIEHHE, M3MEpEHue, MOJCIUPOBAHUE, SKCIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN );

® CJEJ0BaTh MPaBHJIaM MOJ30BAHUS XUMUYECKOM MOCY101 U Ta60paTOPHBIM
obopy/ioBaHMEM, a TaK)Ke TMpaBWIaM OOpallleHHs C BeEIIeCTBAMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB MO TOJYUYECHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(Booposa W KUCIOpOAA), MPUTOTOBICHUIO PACTBOPOB C OIpEAEIEHHON
MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, ITUIAHUPOBATH M IMPOBOJUTH
XUMHYECKUE SKCIEPUMEHTHI 10 PACIO3HABAaHUIO PAacTBOPOB IIEIIOYEN U
KUCJIOT ¢ MOMOIIIbI0 MHJIUKATOPOB (JaKMYC, (peHon(Tanent, METHIOPaHK
U ApYyrue).

K xoniy oOyuenus B 9 Kkiacce npeJMeTHbIE pe3yabTaThl HA 6a30BOM YpPOBHE

JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

® packpblBaThb CMBICI OCHOBHBIX XUMHUYECKHX TMOHATHA: XUMUYECKHUU
JJIEMEHT, aTOM, MOJIEKYJa, HOH, KaTHOH, AHUOH, IPOCTOE BEULIECTBO,
CJIIOKHO€ BEILECTBO, BaJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEHEHb
OKHCIICHUS, XMMHUYECKasl PeaKlns, XUMUYECKasi CBA3b, TEIIOBOU 3(deKT
peakuud, MOJb, MOJIApPHBIA  OOBEM,  pacTBOp,  BIEKTPOJIUTHI,
HEAJIEKTPOIUTBI, SJEKTPOJIUTUYECKAS] JUCCOLMALMS, PEAKUUH HOHHOIO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCJIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIHS,
aM(OTepHOCTD, XUMUYECKas CBSI3b (koBaJIEHTHAS, VMOHHAas,
METAJTUYECKAsT ), KpUCTAIUTMYECKAs PEIIETKA, KOPPO3Hs METAIIIIOB, CILJIABHI,
CKOPOCTh XMUMHUYECKOU peakIuu, MPeAebHO JOMYyCTUMAasl KOHIIEHTpAIIUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKHX TIOHSATUA U
NPUMEHSATH 3TH MOHSTHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYID CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

OTIPENICNIATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUSAX PA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
OTpEeNIeIEHHOMY KJIAcCy COCIMHEHUH 1o (opMynam, BUJ XUMHUYECKOUH
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJHBIX PACTBOpPAaX HEOPTraHWYECKUX COCIMHEHUH, THUIT KPUCTATUIMYECCKON
PEMETKN KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabiuunyto ¢opmy Ileprognyeckoit CUCTEMBl XUMHUYECKUX 3JIEMEHTOB:
paznuyarh TOHSATUS «rJaBHasg mnoarpymna (A-Tpynma)» U «mnobodHas
noarpymnmna (b-rpynma)», Maneie U OoJibIIME TEPHOJBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIHIIE, C YUCTOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sapa, oOIIee 4YWCIO DJIEKTPOHOB M paclpelefieHue HX IO
ANEKTPOHHBIM CII0sIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COEIMHEHUH B Mpeaeiax MajblX NEPUOJIOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOEHHUS UX AaTOMOB;

KJIacCU(UIIUPOBATH XUMHUYECKUE SJIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (MO0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKUCICHUS
XUMHUYECKHUX IJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJITBEPKIasi OMNHUCAHUE
OpuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YpPaBHEHHUS DJIEKTPOJUTHUYECKOM JTUCCOLMALMM  KHUCIIOT,
LIEJI0OYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMeHa, YpaBHEGHHs peakiui, TMOATBEPKAAOIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHi
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEaKIIHii;
POTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTpPOCHHSA,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUN B Pa3IHMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJIF0O XHUMHYECKOTO JJIeMEHTa 1o (opMylie COeIMHEHUS,
MaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHUIO
XUMHAYECKOUN peaKinu;

COOJTIOIaTh TIPaBHJIA TIOJIB30BAHM XUMUYECKOU MOCYAO0N U IaOOpaTOPHBIM
o0opyloBaHMEM, a TakXKe TpaBuUja OOpamIeHUs C BEIIeCTBAMHU B
COOTBETCTBHH C HWHCTPYKIUSMH TIO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTIBITOB O TIOTYYSHUIO B COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa M yriaeKucsoro rasa);

IPOBOJIUTH PEAKIINH, TOATBEPKTAIONINE KAYSCTBEHHBIN COCTAaB Pa3IMUHBIX
BEIIECTB: PACIO3HABATh OMNBITHBIM MYTEM XJIOPUI-, OPOMHUI-, HOAHI-,
kapOoHat-, ¢docdar-, cunukar-, cynbhar-, THIAPOKCHUJ-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OIE€paIlii MBICTUTEIBHON JEATENHHOCTU — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IEHIE, CUCTEMATU3AIIHNIO, BHISBICHHE IPUIMHHO-
CJIEICTBEHHBIX CBA3€H — JJII U3YYECHHs] CBOWCTB BEIIECTB M XMMHUYECKUX
peakiuii, eCTeCTBEHHO-Hay4YHbI€ METOJIbl TO3HAHHS — HaOI0aeHuE,
U3MEepeHne, MOJICIMPOBAHKE, SKCTIEPUMEHT (PEaJIbHbIN U MBICTICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
Ne HauMenoBaHue KoaunuecTBO 4acoB
n/ pa3geioB M TEM Bcer KOHTpOJILHbI HpaKanec}cu 3JIeKTp0HHbIe (lll/l(l)pOBLIe) 06pa30BaTeJIbHI)Ie PECYPCHI
n NporpamMmbl 0 e padoThI e padoThI
Pa3nena 1. IlepBonayaibHble XUMMHYECKHE MOHATHS
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/lesson/1521/start/  PDII
XUMHS — BaKHAS ypok Nel-5. MynbTUMEAMMHBIA JUCK, MPHIOKEHHE K
06IACTE yaeOnuky O.C. T'abpuensu Xumus 8 kmacc. bubmmorexa
CCTCCTBO3HAHNS N Bumeoypokos  https://interneturok.ru (8  xmacc)
11 MPaKTHIECKON > 2 http://maratakm.narod.ru ~ Caiir ~ «Mup  XuMHE»
JNeATeNbHOCTH http://webelements.narod.ru Tlonynspras 6ubmuoTexa
HUCJI0BEKA xumuueckux amemenrton https://videouroki.net/video/01-
himiya-kak-chast-estestvoznaniya-predmet-
himii.html
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/lesson/1522/start/  PDIII
ypok Ne6-7. MynbTUMEAMIUHBIA JTUCK, MPUIOKEHUE K
yueOnuky O.C. T'abpuensn Xumus 8 kmacc. bubmmoteka
Bemecrsa 1 BUJIEOYPOKOB https://interneturok.ru (8 KJ1acc)
1.2 XUMHAYECKUE 15 1 ]
peaKi http://classchem.narod.ru KouTpen — XI/II}/II/I}I IUISL BCEX:
yueGHOMHpopMmanmonnblii caiir http://experiment.edu.ru
AJIXUMUK: caiT JLIO. Anux6epoBoii
https://videouroki.net/video/himiya/8-class/khimiia-
8-klass/
Hroro no pazneny 20

Pa3nes 2. Baxkneiimme npeACTaBUTEIN HEOPraHHYECKHX BelleCTB



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/lesson/1521/start/
https://interneturok.ru/
http://maratakm.narod.ru/
http://webelements.narod.ru/
https://videouroki.net/video/01-himiya-kak-chast-estestvoznaniya-predmet-himii.html
https://videouroki.net/video/01-himiya-kak-chast-estestvoznaniya-predmet-himii.html
https://videouroki.net/video/01-himiya-kak-chast-estestvoznaniya-predmet-himii.html
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/lesson/1522/start/
https://interneturok.ru/
http://classchem.narod.ru/
http://experiment.edu.ru/
https://videouroki.net/video/himiya/8-class/khimiia-8-klass/
https://videouroki.net/video/himiya/8-class/khimiia-8-klass/

2.1

Bosnyx. Kucnopon.
[Tonsitre 00
OKCHJAAX

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/8/ POIII YpOK
Nel1,12,15,16,23. MynbTUMEAUINHBIN TUCK, MPUWIOKEHUE K
yueOHuky O.C. I'abpuensu Xumus 8 kmacc. bubnmoteka

Bumeoypokos  https://interneturok.ru (8  xmacc)

http://www. nanometer.ru OmJ1aliH-ClIpaBOYHHK
XUMHUYECKUX 3JIEMEHTOB WebElements

https://interneturok.ru/lesson/chemistry/8-
klass/bvewestva-i-ih-prevraweniyab/sostav-vozduha

2.2

Bopopon.Ilonarue
0 KHCIIOTaX U COJISIX

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/8/ ypox Nel3,19,20,21,22.
MynbTUMUAMMHBIA TUCK, TpuiokeHue kK yueOHuky O.C.
abpuenssn Xummst 8 kmacc. bubmmoreka BUACOYPOKOB

https://interneturok.ru (8 KJ1acc)
http://classchem.narod.ru KoaTpen — Xumus i Bcex:
yueGHOMHpopMmanmonHnbi caiit http://experiment.edu.ru
AJIXUMUK: cauT JLIO. AnukOepoBoit
https://resh.edu.ru/subject/lesson/3119/main/
https://www.sites.google.com/site/himulacom/3BoH0
K-Ha-yYpOK/8-Ki1acc-IepBhIi-roa-00 yueHus/ ypok-47-
KHCJIOTBI-COCTaB-KJIACCH(HKAIIMI-HOMEHKIATYPa-
IO YYECHUE-KUCIIOT
https://www.sites.google.com/site/himulacom/3BoH0
K-Ha-ypOK/8-Ki1acc-IepBhIi-roa-00 yueHus/ ypok-49-
COMKIacCU(UKAIHSI-HOMEHKIATYPa-CIIOCO0OBI-
MMOJYUYCHHSI-COJICH

2.3

Boma.  PactBopsl.
[Toustue 00
OCHOBAaHUAX

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/

https://resh.edu.ru/subject/lesson/2062/main/ P21
ypok Nel4,17,18,23. MynbTUMeIUNHHBIN TUCK, TPUIOKEHUE K



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/
https://interneturok.ru/
http://www/
https://interneturok.ru/lesson/chemistry/8-klass/bvewestva-i-ih-prevraweniyab/sostav-vozduha
https://interneturok.ru/lesson/chemistry/8-klass/bvewestva-i-ih-prevraweniyab/sostav-vozduha
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/
https://interneturok.ru/
http://classchem.narod.ru/
http://experiment.edu.ru/
https://resh.edu.ru/subject/lesson/3119/main/
https://www.sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/8-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D0%BF%D0%B5%D1%80%D0%B2%D1%8B%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-47-%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D1%8B-%D1%81%D0%BE%D1%81%D1%82%D0%B0%D0%B2-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D1%8F-%D0%BD%D0%BE%D0%BC%D0%B5%D0%BD%D0%BA%D0%BB%D0%B0%D1%82%D1%83%D1%80%D0%B0-%D0%BF%D0%BE%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5-%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82
https://www.sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/8-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D0%BF%D0%B5%D1%80%D0%B2%D1%8B%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-47-%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D1%8B-%D1%81%D0%BE%D1%81%D1%82%D0%B0%D0%B2-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D1%8F-%D0%BD%D0%BE%D0%BC%D0%B5%D0%BD%D0%BA%D0%BB%D0%B0%D1%82%D1%83%D1%80%D0%B0-%D0%BF%D0%BE%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5-%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82
https://www.sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/8-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D0%BF%D0%B5%D1%80%D0%B2%D1%8B%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-47-%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D1%8B-%D1%81%D0%BE%D1%81%D1%82%D0%B0%D0%B2-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D1%8F-%D0%BD%D0%BE%D0%BC%D0%B5%D0%BD%D0%BA%D0%BB%D0%B0%D1%82%D1%83%D1%80%D0%B0-%D0%BF%D0%BE%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5-%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82
https://www.sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/8-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D0%BF%D0%B5%D1%80%D0%B2%D1%8B%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-47-%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D1%8B-%D1%81%D0%BE%D1%81%D1%82%D0%B0%D0%B2-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D1%8F-%D0%BD%D0%BE%D0%BC%D0%B5%D0%BD%D0%BA%D0%BB%D0%B0%D1%82%D1%83%D1%80%D0%B0-%D0%BF%D0%BE%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5-%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82
https://www.sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/8-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D0%BF%D0%B5%D1%80%D0%B2%D1%8B%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-49-%D1%81%D0%BE%D0%BB%D0%B8%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D1%8F-%D0%BD%D0%BE%D0%BC%D0%B5%D0%BD%D0%BA%D0%BB%D0%B0%D1%82%D1%83%D1%80%D0%B0-%D1%81%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D1%8B-%D0%BF%D0%BE%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F-%D1%81%D0%BE%D0%BB%D0%B5%D0%B9
https://www.sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/8-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D0%BF%D0%B5%D1%80%D0%B2%D1%8B%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-49-%D1%81%D0%BE%D0%BB%D0%B8%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D1%8F-%D0%BD%D0%BE%D0%BC%D0%B5%D0%BD%D0%BA%D0%BB%D0%B0%D1%82%D1%83%D1%80%D0%B0-%D1%81%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D1%8B-%D0%BF%D0%BE%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F-%D1%81%D0%BE%D0%BB%D0%B5%D0%B9
https://www.sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/8-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D0%BF%D0%B5%D1%80%D0%B2%D1%8B%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-49-%D1%81%D0%BE%D0%BB%D0%B8%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D1%8F-%D0%BD%D0%BE%D0%BC%D0%B5%D0%BD%D0%BA%D0%BB%D0%B0%D1%82%D1%83%D1%80%D0%B0-%D1%81%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D1%8B-%D0%BF%D0%BE%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F-%D1%81%D0%BE%D0%BB%D0%B5%D0%B9
https://www.sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/8-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D0%BF%D0%B5%D1%80%D0%B2%D1%8B%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-49-%D1%81%D0%BE%D0%BB%D0%B8%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D1%8F-%D0%BD%D0%BE%D0%BC%D0%B5%D0%BD%D0%BA%D0%BB%D0%B0%D1%82%D1%83%D1%80%D0%B0-%D1%81%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D1%8B-%D0%BF%D0%BE%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F-%D1%81%D0%BE%D0%BB%D0%B5%D0%B9
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/lesson/2062/main/

yuebnuky O.C. T'abGpuenssn Xumus 8 ximacc. bubmmoreka
Bumeoypokos  https://interneturok.ru (8  xmacc)
http://chemistry. narod.ru XuMuK py: caiiT o xumun

OCHOBHBIE KJIACCHI

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/8/ PAII ypox Nel5-24
MynpTUMEIMHHBIA TUCK, NpuiloxeHne k yueOHuky O.C.
laOpuensn Xumus 8 xmacc. bubnuorexka BUAEOYPOKOB

https://interneturok.ru (8 KJ1acc)
http://classchem.narod.ru KoaTpen — Xumus 11s Bcex:

24 HEOprariiieckux 1 L L yuebHOMHDOopManmonusii caiit http://chemistry. narod.ru
COCHHHCHIH XuMuK.py: cauT 0 XUMHUU
https://www.yaklass.ru/p/himija/8-klass/klassy-
neorganicheskikh-veshchestv-14371/klassifikatciia-
veshchestv194235/re-a01b9a83-e412-44d8-b12f-
albfl6aa7772
Hroro mo pazgeny 30
Paznea 3. Ilepuoanueckuii 3akon u Ilepumonmueckasi cucrema xumudeckux jieMeHToB JI. . MenaeneeBa. CTpoeHue aToMoB.

XumMuuyeckasi cBsi3b. OKHCINTEIHLHO-BOCCTAHOBUTEIbHbIE PC€aAKIUH

3.1

[Tepuonuueckuii
3aKOH Hu
Ilepuoanueckas
cHcTeMa
XUMHYECKUX
anementoB JI. N.
MeHnnene-eBa.
Crpoenue aToma

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/8/ PRI ypox Ne25-28
MynbTUMEIUUHBIA AWCK, npuiokeHne k ydeOHuky O.C.
['abpuensn Xumust 8 kimacc. bubmmoreka BHACOYPOKOB

https://interneturok.ru (8 KJ1acc)
http://classchem.narod.ru KouTpen — Xumus a1s Bcex:

yueGHOMHpopManmonHbIii caitr. hitp://chemistry. narod.ru
XuMuK.py: caiT 0 XUMUU

https://videouroki.net/video/3-pieriodichieskii-
zakon-i-pskhe-d-i-miendielieieva.html
https://resh.edu.ru/subject/lesson/2053/start/



https://interneturok.ru/
http://chemistry/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/
https://interneturok.ru/
http://classchem.narod.ru/
http://chemistry/
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/klassifikatciia-veshchestv194235/re-a01b9a83-e412-44d8-b12f-a1bf16aa7772
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/klassifikatciia-veshchestv194235/re-a01b9a83-e412-44d8-b12f-a1bf16aa7772
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/klassifikatciia-veshchestv194235/re-a01b9a83-e412-44d8-b12f-a1bf16aa7772
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/klassifikatciia-veshchestv194235/re-a01b9a83-e412-44d8-b12f-a1bf16aa7772
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/
https://interneturok.ru/
http://classchem.narod.ru/
http://chemistry/
https://videouroki.net/video/3-pieriodichieskii-zakon-i-pskhe-d-i-miendielieieva.html
https://videouroki.net/video/3-pieriodichieskii-zakon-i-pskhe-d-i-miendielieieva.html
https://resh.edu.ru/subject/lesson/2053/start/

XuUMHYECKasd CBA3b.

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/8/ P3II ypox Ne29-34

MynpTUMEIMUHBIA TUCK, NpuiloxeHne k yueOHuky O.C.
labpuensn Xumust 8 kiacc. bubnmoreka BUIEOYpPOKOB

https://interneturok.ru (8 xmacc) http://chemistry.

39 OKHUCIIUTEIBLHO- 5 C
BOCCTAaHOBUTEIILHEI narod.ru XuMuK.py: cauT 0 XAMUHU
€ peaKIun https://skysmart.ru/articles/chemistry/himicheskaya-

sSvyaz
https://skysmart.ru/articles/chemistry/okislitelno-
vosstanovitelnye-reakczii

Hroro mo pazgeny 15
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https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/
https://interneturok.ru/
http://chemistry/
https://skysmart.ru/articles/chemistry/himicheskaya-svyaz
https://skysmart.ru/articles/chemistry/himicheskaya-svyaz
https://skysmart.ru/articles/chemistry/okislitelno-vosstanovitelnye-reakczii
https://skysmart.ru/articles/chemistry/okislitelno-vosstanovitelnye-reakczii

9 KUVIACC

Ne HauMeHoBaHUue KouuecTBO 4acoB
n/ pa3geioB MU TEM Bcer KOHTpOJILHbI HpaKTuqecxn 3JIeKTp0HHbIe (lll/l(l)pOBLIe) 06pa30BaTeJIbHI)Ie PECYPCHI
n NporpamMmbl 0 e padoThI e padoThI
Pa3nes 1. BemecTBo U XMMH4YeCKHe peaKkuMu
https://resh.edu.ru/subject/29/
Tosropenue u https://resh.edu.ru/subject/29/9/ MynsrumenuitasIii muck,
yrny6JzeHHe npuwioxenue Kk yueOHuky O.C. Nabpuensn Xumus 9 xmacce.
1.1 3HAaHUN OCHOBHBIX 5 1 e
pasenos Kypca 8 BuGnioTexa BUIE0yYPOKOB https.//mt_ernetur_ok.r_u (8 kmacc)
Kracca https://skysmart.ru/articles/chemistry/kristalicheskaya
-reshetka
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/ PRI  ypox Nel-4
MynbTUMEIUUHBIA AUCK, npwiokeHne k yueOHuky O.C.
OcHoBHbIe FaOpuensn Xumuss 9 kimacc. bubianoTeka BHICOYPOKOB
1.2 | 3aKOHOMCPHOCTH 4 https://interneturok.ru 9 KJ1aCC)
NS https://skysmart.ru/articles/chemistry/teplovoj-effekt
pedit https://skysmart.ru/articles/chemistry/gidroliz
https://skysmart.ru/articles/chemistry/himicheskoe-
ravnovesie
https://resh.edu.ru/subject/29/
DJIEKTPOIUTHYECKA https://resh.edu.ru/subject/29/9/ PDII  ypox  Ne5-9
' JIUCCOIIMALIUSL. MynpTUMEAUIHBIN TUCK, mpuioxkenne kK ydeOHuky O.C.
1.3 XuMUUecKue 8 1 1 labpuensn Xumus 9 xmacc. bubnmnorexka BHUIEOYPOKOB
peakuuu B https://interneturok.ru C KJ1ace)
pacTBopax https://skysmart.ru/articles/chemistry/teoriya-
elektroliticheskoj-dissocziaczii
Hroro no paszneny 17



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/
https://interneturok.ru/
https://skysmart.ru/articles/chemistry/kristalicheskaya-reshetka
https://skysmart.ru/articles/chemistry/kristalicheskaya-reshetka
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/
https://interneturok.ru/
https://skysmart.ru/articles/chemistry/teplovoj-effekt
https://skysmart.ru/articles/chemistry/gidroliz
https://skysmart.ru/articles/chemistry/himicheskoe-ravnovesie
https://skysmart.ru/articles/chemistry/himicheskoe-ravnovesie
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/
https://interneturok.ru/
https://skysmart.ru/articles/chemistry/teoriya-elektroliticheskoj-dissocziaczii
https://skysmart.ru/articles/chemistry/teoriya-elektroliticheskoj-dissocziaczii

Pa3nen 2. HemeTa bl M UX COeAUHEHU S

OOmas

XapaKTepUCTUKA
2.1 XUMHAYECKUX 4
sneMeHToB  VIIA-
rpynnsl. ['agoreHsl

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/9/ PRI  ypox  NelO
MynpTUMEAUUHBIA TUCK, TNpuioxeHue kK ydeOHuky O.C.
labpuensn Xumua 9 xknacc. bubnamoreka BHICOYpPOKOB

https://interneturok.ru 9 KJ1acc)
https://interneturok.ru/lesson/chemistry/9-
klass/himiya-nemetallov/himicheskie-
svoystvasoedineniy-galogenov

https://resh.edu.ru/subject/29/

Obmwas https://resh.edu.ru/subject/29/9/ P3II ypox Nell-13

XapaKTeprcTiKa MynpTUMEAUHHBIN TUCK, npuioxeHue K ydeOHuky O.C.
2.2 XUMHHCCKHX 6 labpuensa Xumuss 9 «wmacc. bubnmorexka BHIEOYPOKOB

onementos  VIA- https://interneturok.ru (9 Kmacce)

rpynmnsl. Cepa u eé ; ]

B — https://interneturok.ru/lesson/chemistry/9-

klass/himiya-nemetallov/sera-serovodorod-i-sulfidy

O6mas https://resh.edu.ru/subject/29/

XapaKTepUCTUKA httDS://reSh.edu.ru/subieCt/29/9/ POII YpPOK Nel4-16

XUMHUYECKUX MynbTUMeIUHHBIN  UCK, mNpwiokeHue Kk yuebHuky O.C.
2.3 3JIEMEHTORB VA- 7 Iabpuensn Xumus 9 kiacc. bubmmorexka BHICOYPOKOB

IPYIIIIEL. Asor, https://interneturok.ru C KJ1ace)

docpop m  mx https://videouroki.net/video/himiya/9-class/khimiia-9-

COCTMHCHUS klass/

O61was https://resh.edu.ru/subject/29/

XapaKTepUCTUKA https://reSh.EdU.rU/SUbieCt/29/9/ POII YpPOK Nel7-21

XUMHAUYECKUX MynbTUMeAUHHBIA JTUCK, OpuioxkeHne k yuebHuky O.C.
2.4 1eMeHToB IVA- 8 labpuensu Xumus 9 xmacc. bubnmnorexka BHIEOYPOKOB

IPYIIBL. YTIIEPOa U
KpEMHHH U  UX
COCIMHECHUSA

https://interneturok.ru 9 KJ1acc)
https://videouroki.net/video/himiya/9-class/khimiia-9-
klass/



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/
https://interneturok.ru/
https://interneturok.ru/lesson/chemistry/9-klass/himiya-nemetallov/himicheskie-svoystvasoedineniy-galogenov
https://interneturok.ru/lesson/chemistry/9-klass/himiya-nemetallov/himicheskie-svoystvasoedineniy-galogenov
https://interneturok.ru/lesson/chemistry/9-klass/himiya-nemetallov/himicheskie-svoystvasoedineniy-galogenov
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/
https://interneturok.ru/
https://interneturok.ru/lesson/chemistry/9-klass/himiya-nemetallov/sera-serovodorod-i-sulfidy
https://interneturok.ru/lesson/chemistry/9-klass/himiya-nemetallov/sera-serovodorod-i-sulfidy
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/
https://interneturok.ru/
https://videouroki.net/video/himiya/9-class/khimiia-9-klass/
https://videouroki.net/video/himiya/9-class/khimiia-9-klass/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/
https://interneturok.ru/
https://videouroki.net/video/himiya/9-class/khimiia-9-klass/
https://videouroki.net/video/himiya/9-class/khimiia-9-klass/

Wroro mo paznmeny 25

Pa3gen 3. Meraiibl 1 UX COeTUHEHU S

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/lesson/1607/start/ PRI ypox
Ne22 MynpTumeauitabiil 1uck, npunoxenue k yueonuky O.C.
labpuensn Xumusa 9 xnacc. bubnnorexka BHIEOYpOKOB
31 | Omme croiictsa A https://interneturok.ru 9 Kracc)
' MeTaJlIoB https://videouroki.net/video/himiya/9-class/khimiia-9-
klass/
https://skysmart.ru/articles/chemistry/khimicheskie-
svojstva-metallov
https://skysmart.ru/articles/chemistry/korroziya-
metallov
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/ P3II ypox Ne23-27
Baxneitmme MynbTUMeIUiHBIN  OUCK, mnpuiokeHne Kk yueOHuky O.C.
3.2 METAWIbBI W  HX 16 1 2 Iabpuensn Xumus 9 kiacc. bubmmorexka BHIEOYPOKOB
COETMHEHHUS https://interneturok.ru © KJ1acc)
https://skysmart.ru/articles/chemistry/kachestvennye-
reakczii
Utoro no pazneny 20

Paspnen 4. Xumus u okpyxamwomas cpeaa

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/lesson/3504/conspect/1514

84/ Mynbrumenuitnblii auck, npunoxenue k yaeouuky O.C.
['abpuensn Xumus 9 xiacc. bubnmoreka BHAEOYPOKOB

https://interneturok.ru (9 xmacc)

BemecrtBa u
4.1 MaTepHabl B 3
KHU3HU YelloBeKa



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/lesson/1607/start/
https://interneturok.ru/
https://videouroki.net/video/himiya/9-class/khimiia-9-klass/
https://videouroki.net/video/himiya/9-class/khimiia-9-klass/
https://skysmart.ru/articles/chemistry/khimicheskie-svojstva-metallov
https://skysmart.ru/articles/chemistry/khimicheskie-svojstva-metallov
https://skysmart.ru/articles/chemistry/korroziya-metallov
https://skysmart.ru/articles/chemistry/korroziya-metallov
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/
https://interneturok.ru/
https://skysmart.ru/articles/chemistry/kachestvennye-reakczii
https://skysmart.ru/articles/chemistry/kachestvennye-reakczii
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/lesson/3504/conspect/151484/
https://resh.edu.ru/subject/lesson/3504/conspect/151484/
https://interneturok.ru/

Hroro no pazneny
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoJsinyecTBo yacoB
Ne Tema vDoKa K n fI[:T‘?eHH DJIeKTPOHHbIE uugposbie
n/n P Bcero OHTPOJBHLI PARTHICCKH y o0pa3oBaTejibHbIE PeCypChl
e padoThlI e padoThI A

Beoansii HHCTPYKTAXK o

TexHuKe 6e3omacHocTn. [Ipeamer bubnnorexa LHOK

XUMUU. POJIb XUMHHM B KH3HH https://m.edsoo.ru/ff0d210c

1 1
yenoBeka. Tema W BeniecTsa. bubnuoteka [HOK
ToHATHS 0 METONAX MO3HAHKS B https://m.edsoo.ru/ff0d227e
XUMHHU
Bxomnas JMArHOCTHYeCKasT

2 1
pabota
Ananus JIMarHOCTHYECKOU
paboTHI. HNHucTpykTaxk o
TEXHUKE 0€30MacHOCTH.

3 [Ipaktnueckass pabora Ne 1 1 1 bubnuoreka LHOK
«ITpaBuna paGoTHI B https://m.edsoo.ru/ff0d23dc
nabopaTopuu " pUEMBI
oOpamieHuss ¢ J1abOpaTOPHBIM
000pyJIOBaHUEMY

4 YucTele Bemecrsa U CMECH. 1 bubnuoreka LHOK
CnocoObl pa3eneHus cMeceit https://m.edsoo.ru/ff0d26ca
Wuctpykrax o TEXHUKE

: 6egonac§o§m}; HpaKTI/I‘IeCKaiI . . Bubimorexa TTOK

abota Ne 2 «Pa3nenenue cmeceit
P ! https://m.edso0.ru/ff0d28¢c8
(Ha npuMepe OUYHCTKHU
TTOBAPEHHOM COJIH)»
bub OK
6 ATOMBI 1 MOJIEKYJIBL. 1 [ oIHDTeRa -

https://m.edsoo.ru/ff0d2a6c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

XUMHUYCCKUE DJICMCEHTHL. 3HAKU

7 (cUMBOJIBI) XUMHUYECKUX bubmorexa LOK
1 https://m.edsoo.ru/ff0d2be8
DJIEMEHTOB
bubnnoreka [HOK
8 [IpocThie 1 cIOXHBIC BENIECTBA https://m.edsoo.ru/ffod2a6e
bubnnoreka [HOK
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE https://m.edsoo.ru/ff0d2d50
3aKkOH IIOCTOSIHCTBA  COCTaBa
10 BEIIECTB. XuMuieckas popmyia. bubnuoreka LHOK
BajieHTHOCTB aTOMOB https://m.edsoo.ru/ff0d2eae
XAMHAYECKUX IEMEHTOB
" 8TH2§I/ITZJ'IBHZSI aTO(I)VIHeaSI M;ccaa. Bu6moTeKa [IOK
THOCHUTEIIbHAS  MOJIEKYJISIpHAs ]
vacea https://m.edsoo.ru/ff0d323c
12 MaccoBasgs [0 XHMHYECKOTO bubnuoreka LHOK
3JIEMEHTA B COCTHHCHUH https://m.edsoo.ru/ff0d350c
13 KommuectBo BemecrBa. Mob. bubnuoteka LHOK
MonspHas Macca https://m.edsoo.ru/ff0d5230
14 dOu3nyeckue W XUMHYECKHUE bubnuoteka LHOK
ABJIeHHs. XUMUUYECKas peaKius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku 5 YCIIOBHUS Bubimorexa TTOK
15 HPOTEKANHA XUMITHECKIX https://m.edsoo.ru/ff0d3a16
peakiui
HHIECTE. https://m.edso0.ru/ff0d3b88
ypaBHCHHS
. BrrunciieHus KoJan4ecTBa, MacChl BubnoTexa IJOK
petecTsa - 1O YpasHCHHAM https://m.edsoo.ru/ff0d5708
XUMHUYECKHX PEaKIHii
18 Knaccudukarus XUMHUYECKUX bubnuoreka HOK

peakuuit (coenuHenus,

https://m.edsoo.ru/ff0d3f34



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

pasiiokKeHus, 3aMeIIICHuS,
oOMeHa)

M. B. JIoMOHOCOB — y4€HBIN-

19 R omemicr. OBoGiiene bubnuoteka [HOK
HI[UKJIOIC/TUCT. [ICHUE U )
CHCTeMATHSAIIS SHANMi] https://m.edsoo.ru/ff0d40c4

2 KOHTp(;JBII)HaSI pabora Nel o BuGmoTeKa [IOK
TeMe «BemecTBa U XUMHUYECKHE )
peakiiny https://m.edsoo.ru/ff0d4290
AHanu3 KOHTPOJIBHOW pabOTHI.

21 Bo3ayx — cmech razos. CocraB bubnnoTeka [IOK
Bo31yxa. Kncnopox — snement n https://m.edsoo.ru/ff0d448e
pocToe BemecTBo. O30H
dusnueckue W XUMHUYECKHE

29 CBOMCTBa KHcOpoja (peakuuu bubnuoreka [HOK
OKHCIIeHHs, ropenue). IloHsTHe https://m.edsoo.ru/ff0d4614
00 oxcuaax
CriocoObI TOTydeHHs KUCIOpOIa

23 B naboparopuu u bubnuoreka LIOK
IpOMBIILIEHHOCTH. TIpUMeHeHne https://m.edsoo.ru/ff0d497a
KHCJIOPOa
TennoBoit 3pdeKT XUMHUECKOU
peaKium, MIOHATHUE 0 BuboTeka 1JOK

24
TEPMOXHMUHECKOM — ypaBHetui, https://m.edsoo.ru/ff0d4790
9K30- U DSHJOTCPMHUYECKHX
peaKimsx
Tomnmuso  (HedTh, yroiab u BuGimoTeKa 1IOK

25 MeTan). 3arpisHeHHME BO3AYXa, https://m.edsoo.ru/ff0d4c4a
crocoObI €ro MPeI0TBPAIICHHS — )

WuctpykTax o TEXHUKE BubnoTexa IJOK

26 6e3onacHoctH.  IIpakThueckas

paboTta Ne 3 o teme «Ilosyuenue

https://m.edsoo.ru/ff0d4ae2



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2

u cobupanme KHCIIOPO/I1a,
W3YyYECHHUE Er0 CBOMCTB)

Bonopox — aneMeHT u mmpocroe

bubnnoreka [HOK

27| memectso.  Haxoxaeine 5 https://m.edso0.ru/ff0d4ddo
MpUpoJIe

28 Cbmunqecxne U XHUMHYECKHUC Bubimoreka TTOK
S pONOPORE: https://m.edsoo.ru/ff0d4dd0

pPUMEHEHHE BOJIOPOIa
bubnunoreka [HOK

29 IlougaTue o KUCIIOTaX U COJIIX https://m.edso0.ru/ff0d50d?2

30 CriocoOsl moJtyyeHus: BOAOPoJa B bubnuoreka LIOK
naGopaTopuu https://m.edsoo.ru/ff0d4dd0
HNHcTpykTax o TEXHUKE
o6e3omacHocTu.  [IpakTuueckas BubmoTexa I1OK

31 pabota Ne 4 o Teme «Ilonydenue https://m.eds00.ru/ff0d4f42
u cobupanue BOJIOpPO/IA, : * :

HU3yYEHHUE €r0 CBONCTB)

30 Monspablii 00bEM Ta30B. 3aKOH bubnuoreka LHOK
ABorazapo https://m.edsoo.ru/ff0d542¢
Brrancnenus 00BEMa,

33 KOJIMYECTBa BeIllecTBa TIa3za IIo bubnuoreka HOK
€ro  M3BECTHOMY KOJIMYECTBY https://m.edsoo.ru/ff0d55a0
BEIIIECTBA WK 00BbEMY
Borunciienus o0bEMOB Ta30B 110

34 YPaBHEHUIO PEaKLUU HAa OCHOBE bubnuoTeka LHOK
3aKOHa OOBEMHBIX OTHOIICHUIA https://m.edsoo.ru/ff0d5708
rasoB

35 ®duznyeckue MU XHMHYECKHUE bubnuoreka HOK
CBOWCTBA BOIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanui. [ToHsiTHE 00 bubnuoteka LHOK

HHAUKATOpax

https://m.edsoo.ru/ff0d59e2



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2

Bona Kak pacTBOPUTEIID.
HaCBIH_[eHHBIe 1 HCHACBIIICHHbIC

bubnnoreka [HOK

37 pactBopsl.  MaccoBas  J07s https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PACTBOPE
HNHcTpykTax o TEXHUKE
6ezomacHoctu.  [IpakThueckas
38 padota Ne 5 mo Teme bubnuoreka LHOK
«IIpUTOTOBNEHNE PACTBOPOB C https://m.edsoo.ru/ff0d5eba
OIIPENENEHHON MacCOBOM J10JIeH
pPacTBOPEHHOTO BEIIECTBAY
B | rewe ucropor, . Boropon Buomorera LIOK
o pos. BOAOPOA https://m.edsoo.ru/ff0d6342
0J1a»
40 SEEEHEI KOHTPOIBHOM pjfg:;' bubnuoreka [HOK
o ’ https://m.edsoo.ru/ff0d664e
Kjaccu(uKaIys, HOMCHKIATypa
41 l;%éﬁiinlfncn;mw? HCIZ/ICI/II{IE)eBCIfIf/Ili bubanorexa LOK
’ https://m.edsoo.ru/ff0d664e
1 aM(OTEPHBIX OKCUJIOB
42 OcHoOBaHUS: COCTaB, bubnuoteka [HOK
KIaccu(puKalys, HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue ©  XUMHYECKHE bubnuoreka LHOK
CBOWCTBA OCHOBAHHUI https://m.edsoo.ru/ff0d67ca
44 Kucnorsr: COCTaB, bubnuoTeka HOK
KiaccuHKalys, HOMEHKIATypa https://m.edsoo.ru/ffOdfee2
45 [lomyuerne ¥ XMMHUYECKHE bubnuoreka [HOK
CBOMCTBA KUCIIOT https://m.edsoo.ru/ff0dfee?2
Conu (cpeaHHe): HOMEHKIATYpa, bubmuorexa LHOK
46 CrOCO0OBI TIOJTyYEH M, https://m.edsoo.ru/00ad947

XHMHUYECKHE CBOMCTBA

4



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474

NHcrpykTax o TEXHUKE
6ezomacHoctu.  IlpakThueckas
padora Ne 6.  Pemcuue

bubnnoreka HOK

47 https://m.edsoo.ru/00ad9b7
IKCIIEPUMEHTAIBHBIX 3a7ad  I10
TeMe «OCcHOBHBIC KJ1acChl c
HEOPraHUYECKUX COEAMHEHUI
I'enetnyeckass  CBA3b  MEXKIYy bubanoTeka LIOK
48 KJIacCaMu HEOPTaHNYECKHX https://m.edsoo.ru/00ad9a5
COCJIMHEeHU I 0
0606 bubmmoreka [HOK
49 ODUICHHE M CHCTEMATH3ALIA https://m.edso0.ru/00ad9ch
3HAHUH
2
Konrponbhass pabora Ne3 1o bubnnorexa LIOK
50 TeMe  "OCHOBHBIE  KJIACCHI https://m.edsoo.ru/00ad9el
HEOpPraHWYECKUX COCTMHEHUN" a
AHanu3 KOHTPOJBHOW pabOTHI.
[TepBrie MOMBITKH Buboreka 110K
51
IACCHPUIALIH  XHMHHECKHX https://m.eds00.ru/00ad9ffa
anemeHToB. [loHsATHE O Tpymmax
CXOJTHBIX DJICMEHTOB
[Tepuonuueckuii 3aKOH u BubmoTeKa [IOK
52 Heprozricckas cuctema https://m.edsoo.ru/00ada52
XUMHUYECKUX sjemeHTtoB J[. .
Menneneesa c
bubnuoTeka HOK
53 I[Teprobl, TPYIbL, MOATPYIIIbL https://m.edsoo.ru/00ada52
C
bubnuoreka HOK
54 Crpoenme  atomos.  Cocras https://m.edsoo.ru/00ada34

ATOMHBIX AJCP. H3oT018I

2



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342

Crpoenue JIEKTPOHHBIX
000JIOUEK AaTOMOB DJIEMEHTOB

bubnnoreka HOK

55 8 https://m.edsoo.ru/00ada6b
IIepnognueckoit cucremsr Jl. U.
Meunneneena ¢
XapaKTepI/ICTI/IKa XUMHNYCCKOT' O BI/I6JII/IOTeKa HOK
56 HICMEHTa TI0 €10 TOJIOMKCHHIO B https://m.edsoo.ru/00adag2
[Tepnognueckoit cucreme JI. M. 4
Meuneneena -
3HaueHne [Tepuoanueckoro Bubmiorexa [IOK
57 3aKOHA JUIA PasBUTHA Hayku U https://m.edsoo.ru/00ada96
npaktuku. J[. . MenneneeB —
Y4€HBIN, NTEaror U rpaXxaaHuH €
3 bubnnoreka HOK
58 JICKTPOOTPHIATEILHOCTR https://m.edsoo.ru/00adaab
aTOMOB XUMHYCCKHUX DJICMCHTOB 8
bubnmmoreka [HOK
59 WoHHAas XUMHUECKas CBA3b https://m.edsoo.ru/00adac3
4
K bubnuoreka [HOK
60 OBaJICHTHAA fopHad https://m.edsoo.ru/00adaab
XUMUYECKas CBI3b 3
K bubnuoreka [HOK
61 OBaJICHTHAA Hero ApHas https://m.edsoo.ru/00adaab
XUMUYECKas CBI3b 9
bubnuoteka HOK
62 CreneHb OKUCIICHUS https://m.edsoo.ru/00adae?2
8
o bubnuoreka HOK
63 KHCIHTEIBHO https://m.edso00.ru/00adb07

BOCCTAaHOBUTCJIbHBIC PCAKITUN

6



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

bubnnoreka HOK

64 OKHCIIUTENN ¥ BOCCTAHOBHUTENH 1 https://m.edsoo.ru/00adb07
6
Kontponbhast pabora Ned o bubnuorexa LIOK
65 TeMe «CTpoeHue aToma. 1 https://m.edsoo.ru/00adb48
XUMUYECKasi CBSA3b 6
AHanu3 KOHTPOJBHOW pabOTHI. bubmorexa HOK
66 PesepBHBIi ypok. O6o0menne u 1 https://m.edsoo.ru/00adb33
CHUCTEeMaTH3alns 3HAHUI c
p . 0606 bubnuoreka [HOK
67 C3CPBHBIH YPOK. LIDOBIICHHE H 1 https://m.edso0.ru/00ad9ch
CUCTeMaTH3aIlis 3HAHUH 2
68 PesepBHblit ypok. O0GoOuieHne n 1 bubnuoreka [HOK
CHCTEMaTH3alis 3HAHHH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUVIACC

KoanuecTBo 4acoB JlaTa
Ne Tema vDoKa K - - DJIeKTPOHHbIE uugposbie
n/n yp Beero OHTPOJILHBI PaKTHYeCKHU M o0pa3oBaTejibHbIE PeCypChI
e padoThl e padoThI A

BBoaHBIli  MHCTPYKTaX  IIO

TEXHUKE 0€30MacHOCTH.

TepwomaecKuit 3aKOH. bubmmorexa [IOK

Tlepuonuaeckas CHCTeMA https://m.edsoo.ru/00adb59
1 XUMHUYECKuX 3yemeHtoB [. . 1 e bubnuoteka HOK

Menzeneesa. 3akoHOMepHOCTH https://m.edsoo.ru/00adb6b

B W3MEHEHUH CBOMCTB 6

XUMUYECKUX AJIEMEHTOB

IIEPBBIX TPEX NEPUOIOB
9 Bxoanas JTUArHOCTUYECKAast 1

pabota

Ananus JIMarHOCTUYECKOU BubmoTeKa [IOK
3 paborst.  Knacenpuxanus  u 1 https://m.edsoo.ru/00adb7e

HOMEHKJIaTypa

HEOPraHMYECKUX BEIEeCTB 2

Buner xuMuueckod CBSA3H U bubnnorexa LHOK
4 THIIBI KPUCTAILINYECKHX 1 https://m.edsoo.ru/00adbac

pEMmETOK 6

Kontponbsnas pabora Nel mo
5 TeMe «[loBTOpEHUE u 1 1

yriayOiieHne 3HaHUW OCHOBHBIX

pa3zesoB Kypca 8 Kiiaccay

Knaccudukaius XuMHYECKHX bubnuorexa LIOK
6 peakuuii MO0 PasJIUYHBIM 1 https://m.edsoo.ru/00adbch

IIpHU3HaKamM

0



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0

AHanM3 KOHTPOJILHOW paboThI.
ITonsatne 0 CKOpOCTH

bubnnoreka HOK

7 XUMHUYECKOM peakiuu. [Tonsatue https://m.edsoo.ru/00adbe9

0 TOMOTEHHBIX ¥ I'eTepOreHHbIX a

peaKuusx

Tlousttue 0 XUMHUYECKOM

paBHOBECHU. @akTopsl, BubmmoTeKa 1IOK
8 BIMAIOMHE - Ha — CKOpocTh https://m.edsoo.ru/00adc28

XUMHMYECKOH  peakuud |

MOJIOKEHHUE XUMHUYECKOTO ¢

paBHOBeECHUS

o bubanorexa HOK
9 KHCTHTEIBHO" https://m.edsoo.ru/00adcad

BOCCTAHOBHTEIIBHBIE PEAKITNH N

Teopus  2IEKTPONHTHYECKOI bubnnorexa LHOK
10 muccormanuy.  CWibHBIE | https://m.edsoo.ru/00adcd6

ciabble AIIEKTPOTUTHI 8

bubnmmoreka IHOK
11 HoHHbIe ypaBHEHUS peakluii https://m.edsoo.ru/00add44
8

XHUMHYECKHE CBOMCTBA KHCIIOT

" OCHOBAaHHIT B CBETE bubnnorexa LHOK
12 npecTaBIeHuit 00 https://m.edsoo.ru/00add5d

3IEKTPOTUTHYECKOM 8

JIMCCOLIMAIIAN

XUMHYECKHE CBOUCTBA (ioneﬁ g Bu6IoTeKa [IOK
13 CBCTC  TPCACTABJCHH O https://m.edsoo.ru/00add8b

ANEKTPOJUTUUECKOU
JIUCCOLIUAIINHU

2



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2

bubnnoreka HOK

14 T[oHsTHE O THAPOIHU3E COJIEi https://m.edsoo.ru/00add9d
4
0606 bubnmmoreka [HOK

15 OPIICHIE T CHCTEMaTHsatiA https://m.edsoo.ru/00addd1

3HAHHIA
2
HNHcTpykTak MO TEXHHKE

16 6e3omacHocT. [IpakTuueckas bubnuoreka LHOK
pabota Ne 1. «Pemenue https://m.edsoo.ru/00addbfa
IKCIIEPUMEHTAIBHBIX 32124
Kontponsnast pabota Ne2 mno BubmoTeka 11(0)

17 TEME  «OMCKTPOINTHICCKaS https://m.edsoo.ru/00addec
JIMCCOIIHalIus. XuMHYecKre 0
peaKIu B pacTBOPAX» =
AHanu3 KOHTPOJBHOW padOTHI.

18 Obmas XapaKkTepHucTUKa bubnuoreka LIOK
rajJoreHoB. XuMudeckne https://m.edsoo.ru/00addfe2
CBOICTBA Ha MPUMEPE XJI0pa
XJI0pOBOJOPOIL. CoinsHas Bubmmoreka [IOK

19 raesord, RUMITICCIHE https://m.edso0.ru/00ade10
CBOICTBa, MoJIy4eHHe, 4
MIPUMEHEHHE —=
WNucTpykTtaxk 1Mo  TEXHUKE
oe3onacHocTH. IIpakTHueckas bubinoreka LHOK

20 padota Ne 2 mo Teme https://m.edsoo.ru/00ade34
«IlonyueHue cONsIHON KUCIOTHI, 8
M3y4yeHue e€ CBOMCTBY
Borunicnenuss mo ypaBHEHUSIM BHGIHOTEKA [IOK

21 XUMIACCIIY  pearintil,  eui https://m.edsoo.ru/00ade48

ONIMH W3 pEareHTOoB JaH B
U30BITKE

8



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488

bubnnoreka HOK

22 Obmaz XapaKtepuctiia https://m.eds00.ru/00ade64

aneMeHToB VIA-rpynmsl 2

AJIOTpOTIHBIE MOIII/I(l)I/IKaHI/IIf Bubmoreka [[OK
23 ceper. Haxosicnetite cepr u e https://m.edso0.ru/00ade64

COCIMHEHHMII B  HPHUPOJE.

XHMMHYECKUE CBOMCTBA CEPBI a

CepoBoJI0poI, CTpOEHHE, bubnnorexa LHOK
24 Qu3MUecKHE W XMMHYECKHE https://m.edsoo.ru/00ade80

CBOICTBa 2

Oxcuipl CEPHI. Cepnas BubmoTeka 11(0)
25 kneaora, - uspeckue  u https://m.edsoo.ru/00adea2

XUMHYECKHe CBOJICTBA,

IpUMEHEHNe 8

XUMHYECKHE peakuuu,

nexaniue B OCHOBE

IPOMBIILIEHHOTO criocoba bubinorexa LHOK
26 IOTyYECHNS] CEPHOH KHCIOTHL https://m.edsoo.ru/00adec8

XUMHUYECKOE 3arpsi3HEHUE a

OKpYyKarouien cpeabl B

COEJIMHEHUSIMU CEpBI

. bubnuoreka LHOK

27 Beraucnenne MaccoBoi fom https://m.edsoo.ru/00adec8

BBIXO0JIa IIPOIYKTA PEAKIIUK a

O6u1as XapaKkTepuCTHKA

271eMeHTOB VA-rpynmnsl. A30T, bubmuorexa LHOK
28 pacIpocTpaHeHHe B IIPUPOJIE, https://m.edsoo.ru/00adeea

¢busznueckue W XUMUYECKHE
CBOICTBA

6



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6

Ammuak, ero ¢Qusnyeckue u

bubnnoreka HOK

29 XUMHYECKUE CBOIiCTBa, https://m.edso00.ru/00adf00
MOJIy4Y€HHUE U IIPUMEHEHUE 4
HNHcTpykTaXk 1O TEXHHKE
6esomacHocTd. IIpakTHdeckas bubnnorexa LOK
30 pabota Ne 3 mo Teme https://m.edsoo.ru/00adf18
«Tonyuyenue aMMHakKa, 0
W3y4YEHUE €ro CBOWCTB)
AsoTHas KHCIIOTa, eé Bubnnoreka HOK
31 (Qusndeckne U XUMHYECKHE https://m.edsoo.ru/00adf30
CBOMCTBA 6
Hcnonp3oBaHne HUTPATOB U
COJIeM aMMOHHsS B KadecTBe BubmoTeKa [IOK
32 MHHEDATLHBIX  Y/IOOCHHI. https://m.edsoo.ru/00adf51
XUMHUYECKOE 3arpsi3HEHUE 3
OKpyKaroen cpeapl =
COCJIMHEHUSIMH a30Ta
®docdop. Oxenn pochopa (V) u
33 dbochopnas KHCIIOTA, bubnuoreka LHOK
Qusnyeckne W XUMHYECKHE https://m.edsoo.ru/00adf68a
CBOWCTBA, MOJIyYCHHE
HcnonszoBanne docharoB B
34 KauecTBe MUHEpaJIbHBIX bubnuoreka LHOK
yIoOpeHuii. 3arpszHeHue https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
o Yraepon, pa((:ll)'[pOCTpaHeHI/Ie B Bubimorexa TTOK
IPUPO/IC U3MYCCKHE |
PHPOJE, ; https://m.edsoo.ru/00adfd9c
XMMHUYECKHE CBOMCTBA
Oxcupl yriepoja, ux Bubmiorexa TTOK
36 ¢u3nyeckue M XUMHUYECKHE

CBOMCTBA. DKOJIOTHYSCKHUE

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



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

npoOsieMbl,  CBSI3aHHBIE  C
okcusiom yriepona (IV)

bubnnoreka [HOK
37 VYTONBHAs KHCIIOTA 1 €8 CONM https://m.edsoo.ru/00ae006
c
HNHcTpykTak 1O TEXHHKE
6eeéonaCHoJ(irTH. 4Hpa1<mqec1<as[ BuGIHOTeKA 11(0)
o
38 pavora 7 1o - Teme https://m.eds00.ru/00ae027
[Tonyuenue yrnekuciaoro rasa.
KauectBennas  peakumss Ha S
KapOoHaT-HOH"
[lepBoHauanbHbIe MOHATHUS OO0 bubnnoreka [HOK
39 OPraHMYECKHX BEIECTBAX KaK O https://m.edsoo.ru/00ae054
COCIMHEHUSX yIIIepo/ia e
bubnmoreka IHOK
40 KpeMHUii 1 ero coeIMHeHns https://m.edsoo.ru/00ae080
a
HNHCcTpyKTaxk 1O TEXHHUKE
6e3omacHocTt. [IpakTuyeckas
a1 pabora Ne 5. Pemenue bubnuoreka LHOK
SKCIIEPUMEHTAIBHBIX 33734 0 https://m.edsoo.ru/00ae0bf2
TeMme «BaxxkHeime HeMeTalbl
U UX COCJMHEHUS»
Kontponbsaast pabota Ne3 mo bubnnoreka LHOK
42 TeMe «BaxHeillne HeMeTamIbl https://m.edsoo.ru/00ae0el
U UX COCMHEHUS» 8
AHanM3 KOHTPOJBHON pabOTHI
Oomas XapaKTepUCTHKA bubnmnoreka LOK
43 XUMHUYECKHX  DJIEMEHTOB — https://m.edsoo.ru/00ae103
METaJlIOB. Mertannndeckas e

CBA3b n METAJIIIMYCCKas



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

KpUCTAIUIMYECKas peméTka.

duznyeckue CBOICTBa
METaJIOB
XuMHUYECKHe CBOICTRA BuGIHOTeKA [[OK
44 MCTAJLIOB. 5 https://m.edsoo0.ru/00ael115
DNEKTPOXUMHUYECKUN pan 6
HaIpsHKEHUH METaJUIOB =
OO0mue cnocoObl MOJTYYEHHS
geTaJ'IHOB. CruiaBbl. BHGIMoTeKa [IOK
45 PIMCICHHAA TO  YPABHEHIAM https://m.edso0.ru/00ae115
XUMUYECKAX PEaKIHH, eCiH 6
OJIMH W3 PEareHTOB COJCPIKHT =
IPUMECH
bubnnoreka HOK
46 [ToHATHE O KOPPO3UH METAILIOB https://m.edsoo.ru/00ae127
8
bubnmmoreka IHOK
47 [{e10YHbIE METAILIBI https://m.edsoo.ru/00ael4b
2
o bubnuoreka [HOK
48 KOMARL M THAPOKCHISL HATpHA https://m.eds00.ru/00ae14b
Y KaJIust
2
bubnuoteka HOK
49 LL[enquo“3eMeHLHb{'e METAILIBT https://m.edsoo.ru/00ael5e
— KaJIbIIMH U MarHuu 3
. bubnnoreka [HOK
50 Baxneiiume COCAMHEHIA https://m.edsoo.ru/00ael15e
KaJIbIUs
8
51 O06o01IeHre U cuCTeMaTH3aUS

3HAHUH



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

JKécTtkocTh BOABI U CIIOCOOBI €6

bubnnoreka HOK

52 https://m.edsoo.ru/00ae188
yCTpaHEHUS 5
HNHcTpykTaXk 1O TEXHHKE
6ezomacHocTH. IIpakTHuecKas bubimoreka LHOK
53 pabota Ne 6 1O Teme https://m.edsoo.ru/00aelae
"YKEcTKOCTh BOALI 1 METOEI €6 8
ycTpaHeHHs"
bubnunoreka [HOK
54 ANIOMUHUIH https://m.edsoo.ru/00aelc6
4
A . bubnuoreka [HOK
55 M(QOTEpHEIE CBOHCTBA OKCHIA https://m.edsoo.ru/00aelc6
W TUAPOKCHUAA 4
bubnmmoreka IHOK
56 Kemneso https://m.edsoo.ru/00ae1d8
6
o bubnmmoreka [HOK
57 KCWIBL, THAPOKCHJBL M- COIH https://m.edso00.ru/00ae35e
xenesa (I1) u xenesa (I1I) 5
58 O0001IeHre ¥ cucTeMaTH3aUs
3HAHUN
WHCTpyKTa)X MO  TEXHHKE
0e3omacHocT. IIpakTHyeckas BHGIMoTeKA 1IOK
59 pabora  Ne 7. Pemenue https://m.edsoo.ru/00ae3de

SKCIEPUMEHTAIBHBIX 3a7a4 II0
TeMe «BaxHellnne MeTajuibl U
UX COeOUHEHUI

8



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

Bbruncnenuss 1mo ypaBHEHUSIM
XUMUYECKUX PEAKUUN, €eCIu
OJIMH W3 pEareHTOB JaH B

bubnnoreka HOK

60 M30BITKE MM COZEPIKHUT https://m.edso0.ru/00ae175

IIPUMECHU. Beruncienus 0

MacCcOBOH IO BBIX0J1a

MIPOJIYKTa peaKifu
61 O0001IeHNe U cCHCTEMAaTH3AIHA

3HAaHUU

Kontponsnast pabota Ned mno
62 teMe «Baxuelmue Meramuibl U

HUX COCIUHECHUD)

AHanu3 KOHTPOJIBHON pabOTHI. BubmoTexa I1OK
63 Bemectsa u - marepuaini B https://m.edsoo.ru/00ae3f50

IIOBCECIHCBHOU XU3HU YCIIOBCKA

X bubnmmoreka IHOK
64 VMITHCECKOC = 3aIpA3HCHHC https://m.eds00.ru/00ae427

OKPY KAroIEeH Cpe/Ibl 0

P bubnmmoreka [HOK
65 OJb  XMMHH B PCILICHUH https://m.eds00.ru/00ae427

9KOJIOTHYECKUX MTPOOIIEM 0

P . 0606 bubnuoreka I[IOK
66 C3CPBHBIH YPOK. LIOODIICHUC 1 https://m.edso0.ru/00ae0d0

CHCTEMATU3ALNS 3HAHUI 3

P . 0606 bubnuoreka I[HOK
67 C3CPBHDIH YPOI. LIOODIICHHC 1 https://m.edsoo.ru/00adb33

CHCTEMATU3ALNS 3HAHUI c

p . 0606 bubnunoreka [TIOK
68 CSCPBHLIHM YOI, LJOODIICHHC 1 https://m.eds00.ru/00ad9ch

CHCTEeMaTHU3alus 3HaHUH

2



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

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

68




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YYAEHUKA

 Xumwus, 8 kmacc/ labpuenssa O.C., OctpoymoB W.I'., Cmnagko C.A.,
AKIIMOHEPHOE 00LIECTBO «3narenscTBO «IIpocserenue»
 Xumus, 9 xmacc/ T'abpuensn O.C., OctpoymoB W.I'., CnagxoB C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

8 KIIACC

1. B nomomp mkonsHOMY yuntento. M. FO. I'opkosenko «Iloypounsie
pa3zpadotku o xumuu K yaeonukam: O. C. I'abpuensna; H. . Conuna, M. II.
Canuna; I'. E. Pyn3urtuca, @. I'. ®eapamana» 9 kinacc. «Bako», Mocksa 2005 r.
2. B nomomuis aburypuenty. O. C. I'abpuensn, U. I'. OctpoymoB «Xumus».
[Tocobue miis MKOJIBHUKOB CTapIIUX KiaccoB U noctymnaronux B BY3u1. Jlpoda,
Mocksa 2005 T.

3. B nomomp abutypuenty. P. A. Jluaun, B. A. Monouko, JI. JI. AuapeeBa
«Xumus». {15 IIKOIPHUKOB CTapIIMX KJIACCOB U MOCTynaromux B BY3bL.
Teoperuueckue ocHoBbl. Bonpocsl. 3agaun. Tectsl. [log pemxakuueit mpodeccopa
P. A. Jluguna 3 — e uznanue, ucnpasiieHHoe. J[poda, Mocksa 2004 .

4. I'abpuensu O.C. Ilporpamma kypca xumun s 8-11 kmaccoB
o01reo0pa3oBaTenbHBIX yupexaeHuit. — M.: JIpoda;

5. TI'abpuensn O.C. Xumus: 8 knacc : ydeOHUK 11 00111e00pa3oBaTeIbHbBIX
yupexaenuid. — M.: Jlpoda.

6. 'abpuensa O.C. U3yuaem xumuto B 8 kiI.: aupaktuueckue marepuainsl / O.C.
["abpuensn, T.B. CmupHoBa. — M.: bauk mtoc

7. 'abpuensa O.C., Buckob6oitaukosa H.I1., Surykosa A.B. HacTonpHas kaHura
yaurtens. Xumus. 8 ki1.: Metogudeckoe mocooue. — M.: JIpoda;

8. 'abpuensn O.C., Pyno H.H., Tonkynos B.U. Xumuyeckuii sKkCriepuMeHT B
mkode. 8 kinacc. — M.: Jlpoda
9. MunucrtepcTBo 006pazoBanusi Poccuiickoit @enepanuu. [Iporpammser 1i1s
o0mreoOpazoBaTebHBIX yupexkaeHnii. Xumus 8 — 11 kiaccel. -3-e u3ganue,
crepeoturioe - Mockga; Jlpoda, 2002 r. (ctp. 26 — 37).

10. Pabouas nporpamma. Xumus. kK YMK O. C. I'abpuensna Jlabupunr. py.
HUznarensctBo "Bako" 2016 .

11. Xumus: 8 xacc: KOHTPOJIBHBIC U TTPOBEpOUYHBIe paboThl K yueoHuky O.C.
INabpuensna «Xumust. 8 kmace» / O.C. 'abpuensn, [1.H. bepeskun, A.A.
VYmaxkosa u ap. — M. : Ipoda;

12. Xumus 8 xknacc. Xumus 8 kinacc: yaeonuk / O. C. 'abpuensH. — 8-e us .
npepad. — M. : [Ipoda, — 2019 r. 287 c. [1] c. : un. - (Poccuiickuii y4eOHUK).



ISBN 978-5-358-21272-5

13. Xumus B Tabnunax 8 — 11 kinaccel. CipaBoyHOe ocoOue. ABTOp —
cocraButenb A. E. Haconosa 10 — e uznanue, crepeorunnoe. [Ipoda, Mocksa
2007 r.

9 KJIACC

1. B nomompb mkoiasHOMY yuutento. M. FO. I'opkosenko «Iloypounsie
pa3pabotku no xumuu K yueOnukam: O. C. I'abpuensana; H. . Conuna, M. I1.
Canuna; I'. E. Pyn3urtuca, @. I'. ®enpamana» 9 knacc. «Bako», Mocksa 2005 .
2. B nomouis adburypuenty. O. C. I'abpuensn, U. I'. OctpoymoB «Xumus».
[Tocobue niis MIKOJIBHUKOB CTApIIUX KiaccoB U nocrynawmux B BY3s1. Jlpoda,
Mocksa 2005 .

3. B nomomp abutypuenty. P. A. Jluaun, B. A. Monouko, JI. JI. Aunpeesa
«Xumus». {15 MKOJIBHUKOB CTAPIIUX KJIACCOB U OCTynarommx B BY 361
Teoperuueckue ocHoBbl. Bonpocsl. 3anauu. Tectsl. [Tog pepakuueit npodeccopa
P. A. Jluguna 3 — e uznanue, ucnpasierdoe. J[poda, Mocksa 2004 .

4. T'abpuensu O.C. Ilporpamma kypca xumuu it 8-11 kmaccoB
o01reo6pa3oBaTenbHbIX yupexaeHuit. — M.: JIpoda;

5. Xumus 9 knacc: yueonuk / O. C. 'abpuensn. — 7-e uzn. npepad. — M. : lIpoda
—2019 1. 319, [1] c. un. (Poccutickuii yueOHHK)

ISBN 978-5-358-21507-8

6. M'abpuensa O.C. Uzydaem xumuto B 9 ki1.: nunaktudeckue Mmarepuaisl / O.C.
I"abpuensn, T.B. CmupHoBa. — M.: biuk mmoc

7. l'abpuensa O.C., Buckoo6oitnukora H.I1., SAmrykoa A.B. HactonbHast kHura
yuurtens. Xumusd. 9 ki1.: Merogudeckoe mocooue. — M.: JIpoda;

8. 'abpuensn O.C., Pyno H.H., Tonkynos B.. Xumuyeckuii sKkCiepuMeHT B
mkosne. 9 kimacc. — M.: [lpoda
9. MunucrepctBo obpazoBanus Poccuiickoit denepanmu. [Iporpammer s
o01eo0pa3oBaTeNbHBIX yupexaeHuid. Xumus 8§ — 11 kimaccel. -3-¢ u3ganue,
crepeoturnnoe - Mockaa; J{poda, 2002 r. (ctp. 26 — 37).

10. Pa6ouas nporpamma. Xumust kK YMK O. C. I'abpuensina Jlabupur. py.
HUznarensctBo "Bako" 2016 1.

11. ®enepanbHOr0 KOMIOHEHTA TOCYJAPCTBEHHOTO CTaHIapTa OOIIETO
oOpazoBanus o xumun (Yacts 1. OcHoBHOE 0011I€e 00pa3oBaHue) 11 OCHOBHOM
0011e00pazoBaTeIbHON MIKOJIBI B COOTBETCTBUU C CYIIECTBYIONIEH KOHIICTIITHEH
XUMHUYECKOT0 00pa3oBaHUA.

12. Xumus: 9 xiacc: KOHTPOJIbHBIC U TTPOBEpOUYHBIe paboThl K yueoHuky O.C.
INabpuensna «Xumus. 9 kmace» / O.C. I'abpuensn, [1.H. bepeskun, A.A.
VYmakosa u ap. — M. : llpoda;

13. Xumus 9 xnace: yaeOnuk / O. C. I'abpuensH. — 7-e u3a. npepad. — M. :
Hpoda —2019 1. 319, [1] c. un. (Poccmiickmii yaeOuHuk) ISBN 978-5-358-21507-8

14. Xumus B Tabnunax 8 — 11 knacceel. CipaBoyHoe nocoOue. ABTOp —



cocraButenb A. E. Haconosa 10 — e uznanue, crepeorunnoe. [Ipoda, Mocksa
2007 r.



HU®POBBIE OBPA3ZOBATEJIBHBIE PECYPCbBI U PECYPCbBI CETH
HUHTEPHET

8 KIIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://lwww.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (cailT nis yuuTenss XUuMuu u
OMOJIOTHN)

6)
http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass 2 chas
a_v_nedelju/1-1-0-23

7) https://resh.edu.ru/subject/29/8/

8) https://interneturok.ru (8 kmacc)

9) http://chemistry. narod.ru XuMuK.py: caiitr o xumuu

10) https://skysmart.ru/articles/chemistry

11) Iopran Beepoccuiickoit onummnuaibl NIKOILHUKOB. http://rusolymp.ru/
12) Pycckuii o6pa3oBarenbHbIi moptai. http://www.gov.ed.ru

13) ®denepanbHbIA poccUiicKuii 0011e00pa3oBaTEIBLHBIN MOPTAI.
http://www.school.edu.ru

14) ®enepanpHbIil mopran «Poccutickoe oOpazoBanue. http://www.edu.ru
15) IMoptan xkomnanuu «Kupwut u Medoauiiy. http:// www.km.ru

16) O6pazoBarenbHbINi MOpTai «Yuebday. http://www.uroki.ru

17) Kypnan «Kypbep odpazoBanusi». http://www.courier.com.ru

18) XKypnan «Bectauk odpazoBanusy». http:// www.vestnik.edu.ru

19) Uznarenbckuii 1om «IIpodxuauray. http://www.profkniga.ru

20) Usmarenbckuii oM «1 ceHTsaops». http://www.1lseptember.ru

21) ®ectuBasib negarorudeckuit uae «OTKPHITHIA YPOK» (M3AaTEIbCKUMN JOM
«1 cents6ps»). http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) https://www.alto-lab.ru

24) Unatepuet noptan [Ipolllkomy.pyhttp://www.proshkolu.ru/

25) http://www.mon.gov.ru MUHHCTEpCTBO 00pa30BaHUs U HAYKH.

26) Caiitr C/IAM I'MA: PEIIY BIIP, OI'D, EI'D, I'BD u LIT. https://sdamgia.ru

9 KJIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://lwww.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (cailT aJyig yuutenss XUuMUu U



OMOJIOTUN)

6)
http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass 2 chas
a_v_nedelju/1-1-0-23

7) https://resh.edu.ru/subject/29/9/

8) https://interneturok.ru (9 kmacc)

9) https://skysmart.ru/articles/chemistry/

10) https://www.alto-lab.ru

11) IToptan Beepoccuiickoii oMMITHabI MIKOJLHUKOB. http://rusolymp.ru/
12) Pycckuit o6pazoBaTenpHbIi opTai. http:// www.gov.ed.ru

13) ®denepanbHbIi poccuiickuii 0011e00pa30BaTeIBHBIN MOPTAI.
http://www.school.edu.ru

14) ®enepanbHbiil nopran «Poccuiickoe oOpazoBanuey. http://www.edu.ru
15) [opTan komnanuu «Kupumr u Medoauiiy. http://www.km.ru

16) O6pazoBarenbHbIl opTan «Yuebay. http://www.uroki.ru

17) Kypnan «Kyposep obpazoBanus». http:// www.courier.com.ru

18) XKypnan «Bectauk o6pazoBanus». http://www.vestnik.edu.ru

19) Uznarenbckuii nom «IIpodxuuray. http://www.profkniga.ru

20) Uznarenbckuit oM «1 ceHTsiOpsi». http:// www.1september.ru

21) ®ectuBans negaroruyeckuii uaeh «OTKPBITBIN YPOK» (M3aTETbCKUN TOM
«1 ceHnta0ps»). http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) Unrepuer noptai [Ipolllkoay.pyhttp://www.proshkolu.ru/

24) http://www.mon.gov.ru MuHHUCTEpCTBO 00Opa30BaHUs U HAYKH.

25) Caititr CIAM T'MA: PEILILY BIIP, OI'D3, EI'D, I'BD u IIT. https://sdamgia.ru
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