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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUM K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (QeaepanbHOl paboueil MmporpaMMbl
BOCIIUTAHUS U C YYETOM KOHLETIIMY MPENoIaBaHusl y4eOHOro npeaMera « XuMuUs»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TPEACTaBICHUE O IENAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS U Pa3BUTUS OOYYAIOIIUXCS CpPEACTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiep>KaHue,
npeaycCMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
pazneliaM M TeMaM MPOrpaMMbl IO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHAYEeMYHO
MOCJICIOBATENIPHOCTh ~ M3YYEHUS XUMHUHM C  Y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOT'O 0011ero oOpa3oBaHus, a Takke TpeOOBaHMUM K
pe3ynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4e0OHOTr0 coJiepKaHusl.

3HaHWE XHMHUU CIY)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
0o0y4aromerocsi, €ro MpejCTaBICHU O MaTepuaIbHOM €JIMHCTBE MHUPA, BAXHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUIX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O IMyTAX PEIICHHS TI00ATbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, SHEPIETUUYCCKOM,
MUIIEBON M SKOJIOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

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

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIHOCOOHOCTEM
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MTOBCEIHEBHOM XKU3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETIOCTHOTO B3TJIS/1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B POPMHUPOBAHUM €CTECTBEHHO-HAYYHOU rPaMOTHOCTH 00YyYaroluXCs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUss B OOyUYEHHU XUMUU OOECNeurBaIOTCS CcHenu(UKOM
colepKaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHWeM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oO0pa3oBaHUsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYArONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CtpykTypa coAepkaHHsl MPOTpaMMbl MO XUMHUHM C(HOPMHpPOBAHA HA OCHOBE
CUCTEMHOro mojaxona k e€ uzyudeHuto. CopeprkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUI Ha OCHOBE TEOPETUUYECKHUX IMPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpEeNCTaBICHUN 00 DIIEKTPOIUTHYECKON JIMCCOIMAIIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA paccMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH MPAKTHYECKOIO NMPUMEHEHUS U MOIYYEHHS
M3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABJISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpPHUPOIbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYCHHBIX Y4YEOHBIX MpeamMeToB: «OKpyXKaroumi Mupy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kmacey.

[Ipy wW3ydeHMM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMUYECKOW HAYKU Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATeIbHOCTU YEJIOBeKa M Kak OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHU CHUCTEMbI XUMHUUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECKUX TOJOKCHHUH,



JOCTYIIHBIX OOOOIEHUI MHUPOBO33PEHUYECKOTO Xapakrepa, sA3blka HayKH, B
MpUOOIIEHUN K HAyYHbIM METOJaM TO3HAHUS TMPU U3YYCHUU BEIIECTB U
XUMUYECKUX peakiuid, B (GOPMUPOBAHUU U PA3BUTUU MO3HABATEIBHBIX YMEHHUUI U
UX TPUMEHEHUHM B Y4YEOHO-TIO3HABATENbHOM M Yy4eOHO-MCCIEI0BATEIbCKON
JEeSTENbHOCTH, OCBOEHUM MpaBuil Oe30macHOro oOpalieHus ¢ BellecTBaMU B
MOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XUMHUM HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BayKHOE
3HaYEHUE MPUOOPENIU TaKKe LI, KaK:

— (opmMupoBaHHE MHTEJUVIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIBHOMY MPHUHATUIO PELICHUH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJaromuxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO3HaHMs, (OPMUPYIONIMM MOTHBAIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUU,

— o0ecrnieueHne YCIOBUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OTbITAa Pa3HOOOpPA3HOM MEATETLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KITFOUEBBIX KOMIETEHIMI), UMEIOUIUX YHUBEpPCAJIbHOE 3HAYEHUE IS
Pa3JINYHBIX BUJOB AEATEIbHOCTH;

— ((dopmupoBanue o0mel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBJICHUS
OKPYKaIOUIEro MHUpa, MCIOJIb3ysl 3HAHUS W OIBIT, MOJYYEHHBIE MPU H3yYEHUH
XUMHH, TPUMEHSTh HMX TpPH pElIeHUU MpoOJieM B TIOBCEIHEBHOW KHU3HU U
TPYZAOBOU AEATEIbHOCTH;

— ¢opMmupoBaHHE y OOyYalOlUMXCS TYMAaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJs BBIPAOOTKH DKOJIOTHUYECKH
1EJIeCO00Pa3HOro TMOBEIEHUS B OBITY M TPYAOBOM JESATENBHOCTH B IENAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAKOUIEH IPUPOTHOM CPEIbI;

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUis M HAMPaBICHHOCTH JaTbHEHUIIETO
00yJeHUSI.

OOmiee YuCIO dYacoB, OTBEACHHBIX I W3YYCHHS XHMHH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEINIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIE XUMUYECKUE TOHATHS

[Ipenmer xumuun. Poib XMMuK B KU3HU YelIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSHHE
BemiecTB. [loHsATHE O MeTOAaX MO3HAHUS B XUMHUU. YHCTBIE BEIIECTBA U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI M MOJICKYJIbl. XHUMHUYECKHE OdeMeHThl. CHUMBOJIBI XUMHUYECKHUX
anemMeHTOB. [IpocThie U ClIOXKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSTHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAasT aTOMHas Macca.
OtHocuTenbHAS MOJICKYJISIpHas Macca. MaccoBas 10J11 XUMHUUYECKOTO AJIEMEHTa B
COCTMHEHUHU.

KomnuectBo BemecTtBa. Mok, Monsipaas macca. B3anmocBsi3b Koau4ecTBa,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COSTUHECHUM.

@u3NuecKue U XMMUYECKHUE SBJIICHHUS. XUMHUYECKasl peakius U €€ MpU3HaKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHus. Knaccudukamms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpUu M
npuéMaMu 0OpalleHus ¢ J1abopaTOPHBIM O0OpPYAO0BAaHUEM, U3yUYE€HHUE M ONMHCAHHE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, MPOKAIUBAHUE
MEJHOU MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KHCIIOTOW) SIBJICHUHN, HaOIIOJICHUE U
ONMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakluil (pas3iokeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUe THAPOKCUIA
menu (II) mpu HarpeBaHuu, B3auMoAeHCTBUE kele3a ¢ pacTBopoM conu menu (I1),
U3y4YeHHE CIOCOOOB pa3/IelieHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BBIIApUBAHUE, NUCTHUIAIUS, XpoMaTorpadus, MPOBEACHNE OYNCTKUA IMOBAPEHHOM
COJIM, HAOJIOJEHHWE W  ONHCAaHUE  PEe3yJIbTATOB  MPOBEJCHHS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHUS MACChl, CO3JaHUE MOJIeNIed MOJIEKYI
(1rapocTep>KHEBBIX ).

Ba:kHeiline nmpeacTaBuTe/ M HEOPraHUYECKUX BellleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciopoa — 3jIeMEHT U MPOCTOE
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE



cBoiictBa (peakiuu ropeHusi). Oxcunbl. Ilpumenenue kucnopoaa. CrnocoObl
MOJIy4YeHUsT KHUCIOpoJa B Ja0opatopuu ©  NOpOMbIIUIEHHOCTH. Kpyrosopor
KHciopoza B mpupoe. O30H — aulIoTponHas MOAU(PUKALMS KUCIOPOIa.

TermoBoit >P¢GeKT XUMUYECKON peakuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKIuu. TOIUIMBO: yroiap M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHWE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupojsie, (GuU3MUEeCKMe MW XUMUYECKHUE CBOWCTBa, MPUMEHEHUE, CIIOCOObI
nosryyeHusi. Kuciaotsl u conu.

Momnsipabiii 00BEM ra3oB. Pac4€Thl M0 XMMUYECKUM YpaBHEHUSIM.

dusznyeckue CcBOMCTBAa BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPbL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupoJie U B KU3HU YesoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranmueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCUJIOB:  cosiecoOpasyromniue  (OCHOBHBIC, KHUCJIOTHbIe, aMQOTEpHBbIE) U
HeconeoOpasyromue. Homenknatypa okcumoB. Pusznueckue H XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne oKkCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHMUIA.

Kucnortel. Knaccudukanus kucinor. Homenknarypa kucinor. ®Ousudeckue u
XUMHYECKHUE cBoMcTBa KuCiaOT. Psanm aktmBHocTH MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

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

['eHeTnueckas CBsI3b MEXKY KJIIACCAMHU HEOPTAHUYECKUX COCANHEHUMN.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEAEIICHNUE COJCPKAHUSA KUCIOPOJa B BO3AYyXE, IOIYyUYCHHE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aHUMOJICMCTBUSL BEHIECTB C KHUCIOPOAOM W YCIIOBHS BO3HHKHOBEHHS U
MpekpaiieHus TopeHus (Mmokapa), O3HAKOMJIEHHE C oOpa3laMH OKCHIAOB H
ONMCAHWE WX CBOWCTB, IOJY4YeHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOWCTB BOAOpoOJia (ropeHue), B3aumMojchcTBUEe Bojaopojsa ¢ okcuaoM menu (1)
(BO3MO’KHO HCIIOJIb30BAHUE BUIEOMATEPHUATIOB), HAOJIOAEHUE 00pa3OB BEIECTB
KOJIMYECTBOM | MOJb, HCCIENOBAaHUE OCOOCHHOCTEM pPACTBOPEHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU



MAacCOBOM JI0JIEM paCTBOPEHHOIO BEIIECTBA, B3AMMOJECHUCTBUAE BOJBI C METa/IaMHU
(HatpuieM ©  KaiblieM) (BO3MOXXHO  HCIOJb30BaHUE  BUIECOMATEPHUATIOB),
uccinenoBaHue  oO0pas3IOB  HEOPraHMYECKUX BEIIECTB Pa3lIMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU WHIUKATOPOB B PacTBOPAX KUCJIOT W IIEJIOYEH,
u3ydyeHue B3aumozeicTBus okcuga meau (II) ¢ pacTBOpoM cepHOW KHCIOTHI,
KUCJIOT C MeTaJllaMH, DPEaKUU{d HEUTpaJIu3aluy, I0Jy4eHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJHOTO METajlla APYTMM M3 PacTBOpa COJH, PEIICHUE
AKCIEPUMEHTAJBHBIX 3aJlad 1o TeMe «BakHelue KIacChl HEOPraHUYECKUX
COCIMHEHUI.

HHepuoanuecknit 3axkoH u Ilepuoamyeckas cucreMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHuCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
rpynmnax CxXOJHBIX DBJEMEHTOB (IIENOYHbIE W IIEJIOYHO3EMEIbHbIE METaJIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yroT aM(pOTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepuoauueckas cuctemMa XUMUYECKUX IEMEHTOB [].
N.  MengeneeBa.  KopoTkomepuognas W JUIMHHONEpUOIHAsA  (QOpPMBI
[Tepunonnueckoit cuctembl xumuueckux 3neMeHToB . 1. Menneneesa. Ilepuonas
U rpynnbl. DU3NYECKUM CMBICI TOPSAKOBOIO HOMEpa, HOMEPOB INEpUoja U
IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000JI04eK aToMOB TepBbIX 20 XUMHYECKHX  JJIEMEHTOB
ITepuonnueckoit cucremsl JI. M. MenneneeBa. XapakTepuCTHKAa XUMHYECKOTO
3JIEMEHTA TI0 €ro MoJiokeHuto B Ilepuonnueckon cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIIaM U NEPUOJaM.

3nauenue [lepuoanueckoro 3akona u [lepuoandeckoi cucTeMbl XUMUYECKUX
AJIEMEHTOB Il pa3BUTHs Hayku W mpaktuku. JI. WM. MenneneeB — y4y€Hbld u
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs U HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iporecchl okucaeHus U BoccTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCcnepumenm:

M3yueHue oO0pa3lloB BEUIECTB METAVIOB M HEMETaJUIOB, B3aUMOJICHCTBUE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIBITOB,



WUTIOCTPUPYIOIIUX —~ MPUMEPBL  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiyu pa3ioKeHUs, COSTUHEHUS).

Mesxcnpeomemmnuie ceasu

Peanuzamus MeXnpeaMETHBIX CBSI3€H IMPH HM3YYEHUM XHMHUUA B 8 Kjacce
OCYIIECTBIISIETCS. 4epe3 UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUH, TaK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMM ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHaliu3, CHUHTE3, KiacCu(UKaIusi, TEPUOJAUYHOCTh, HAOIIOJACHUE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, D3JJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKIIH],
W30TOIbl, PAaJIMOAKTUBHOCTb, MOJIEKYJIA, 3JICKTPUUECKUNA 3apsji, BEIIECTBO, TEO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHMUs, KOCMOC, TIJIAaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, rtumpocdepa, MHUHEpaTbl, TOPHBIE MOPOJBHI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIC PECYPCHI.

9 KITIACC

BemecTBo 1 XUMHYeCKasi peaKkuus

[lepnognueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB /.
N. MenpeneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KajlMs, KalblLHUs U UX
COCIMHEHUH B COOTBETCTBUHM C IIOJIOXKECHUEM »3JIEMEHTOB B Ileproamueckoi
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHUYECKOW CBSI3U. THUIBI KPUCTATIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAINIMYECKON PEIIETKU U
BHUJa XUMHUYECKOU CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOWMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COEMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanys XuMAYeCKUX Peakuid Mo pa3IuIHbIM MPU3HAKAM (TI0 YUCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIHUH BEIMIECTB, MO TEIIOBOMY 3(deKTy, o
M3MEHEHUIO CTETIEHEHW OKHCIIEHUS XMMHUYECKUX DJIEMEHTOB, 1O 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEaKlMU, TEPMOXUMUYECKHE
YpaBHEHHS.

[lonsitue o ckopoctu xumuyeckoi peakuuu. [lonstre 00 oOpaTUMBIX U
HEOOPATUMBIX XMMUYECKUX peakiusix. [IoHsSATHE 0 rOMOTeHHBIX M TeTepOTreHHBIX
peakuusx. llonstue o karanuse. [IonsTue 0 xumuueckoM paBHoBecun. DAKTOPHI,



BIIUSIIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIUMU M TOJOXKEHHUE XUMHUUYECKOTO
paBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIMU,  JJICKTPOHHBIM  OanaHc
OKHUCJIMTEIIbHO-BOCCTAHOBUTEILHOMN peaxkuum. CocraBienue ypaBHEHUI
OKHUCJIUTETbHO-BOCCTAHOBUTEIBHBIX  PEAKIUMA €  HCHOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust ANEKTPOIUTHYECKON JUCCOUMALNH. DIEKTPOIUTHI U HETIEKTPOIUTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLMAIMUA BELIECTB C PA3JIUYHBIMHU BUJIAMU
xumuueckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U CIadble dJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBusi MPOTEKAHUS peaKIuii HOHHOTO 0OMeHa,
MOJIHBIE W COKpalI€HHbIE MOHHBIE YypaBHEHUs peakiuuil. CBOWCTBA KHUCIOT,
OCHOBaHUW U cCcoOJiei B CBETE€ TMPEJCTABICHUN 00 dSIEKTPOIUTUUYECKOM
nucconanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [ToHsATHE O THAPONU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJICJIIMU KPUCTANIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAIOB M HEeMeTaUIoB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x7opua HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pPEaKIUu
OT BO3JEHCTBHUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIEKTPOIPOBOJIHOCTH
pacTBOpOB BEHIECTB, IMpoliecca JUCCOIMAIMU KHUCIOT, IIeJIoYed U  CcoJiel
(BO3MOXKHO  WCHOJIb30BaHME BHJIEO MaTE€pUaJiOB), IPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TIPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICJIICHHE Ta3a, oO0pa3oBaHHWE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKIU
(ropeHue, peakMu pas3joKEeHHUs, COCUHEHUS), PACIIO3HABAaHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIbI0 KAUYE€CTBEHHBIX PpEAKIMM HAa  HMOHBI, pEIICHUE
AKCIIEpPUMEHTAJIbHBIX 3a/a4.

HemeTaniibl M UX cOeTUHEHUS

OO6mass xapakTepucTHKa TajgoreHoB. (OCOOCHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHbIC CTeNeHn OokucieHus. CTpoeHue W (PU3MUEecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XHUMHYECKHE CBOWMCTBA Ha IpUMEpEe  XJopa
(B3auMOJIECTBHE C METAJUIaMH, HEMETaJlJlaMH, IIejdo4amMu). XJIOPOBOJAOPOI.
ConsgHas KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydYeHHUE, NMpuMmeHeHue. JlelicTBue
XJopa W XJIOPOBOJAOPOJIa HA OpPraHU3M 4YeJIOBeKa. BaxkHeuue XJIOpUAbl U HUX
HAaXOXKJICHHUE B IPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHBbIC CTENeHU OKuclIeHus. CTpoeHue W (PU3MYECKHE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOJIa U CePhbl. AJINTIOTPONHBIE MOAUDUKAIIUN KUCIOPOa
u cepbl. XuMuueckue cBoiicTBa cepbl. CepoBOAOpOA, CTpOeHUE, (PU3HUECKUE U



XxuMuyeckue cBorcTBa. OKCHABI CEpbl KaK MPEICTABUTEIU KHUCIOTHBIX OKCHIOB.
CepHas kuciora, (Qusnueckue U XUMHUYECKHE CBOMCTBa (00mIuMe Kak
MpEeACTaBUTENsl Kjacca KHCIOT U chneuuduueckue). XUMUYECKUE PpEeaKiH,
JeXallue B OCHOBE MPOMBIIUIEHHOIO CHoco0a MOJyYeHHs] CEpHOM KHUCIIOTHI.
IIpumenenue cepHoi KucaoThl. ConM CepHOM KUCIIOTHI, KAYECTBEHHAS peakuus Ha
cynbdar-uoH. Haxoxaenue cepsl U €€ COCIUHEHUN B MpUPOJAE. XUMHYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl COCIMHEHUSMH cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUS. A30T, pacCIpOCTpaHEHHE B MPHUPO/IE,
¢uznueckre U XuMuyeckue cBoiicTea. KpyroBopotT azora B mpupoae. AMMHaK, €ro
dbu3nYecKue U XMMHUYECKUEe CBOMCTBA, MojyueHue U npuMmeHenue. Coam aMMOHUS,
ux (U3NYECKHE U XUMUUECKUE CBOMCTBA, MpuMeHeHre. KauecTBeHHast peakius Ha
MOHBI aMMOHHMS. A30THas KHCJIOTa, €€ ToJydeHue, (PU3UYECKUEe U XUMHUYCCKHE
cBoiicTBa (0OIlIME Kak MpEACTaBUTENs Kiacca KUCIOT M crhenuduyeckue).
Hcnons3oBanne HUTPATOB M COJEH aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuii. XUMHUYECKOE 3arpsi3HEHUE OKPYXKaIolel cpeibl COSTMHEHUSIMU a30Ta
(KUCIOTHBIE NTOKAM, 3arpsi3HEHHE BO3JAyXa, MOYBbl W Boao&éMOB). docdop,
altoTponHeie Moaudukanuu Gochopa, GuUMUECKHEe M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u pochopHas kuciora, puznueckue 1 XUMUUECKHE CBONCTBA,
nonyuyenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBE MUHEPATBHBIX YAOOPEHUIA.

O6mas xapakrtepuctuka sneMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCIEHHS.  YTIEpOoHd,  aJUIOTPOIHBIE
Monu(UKALMK, PACHPOCTPAaHEHHE B TMpuponae, (HUIUUYECKUE U XHUMUUYECKHE
cBoiicTBa. Ancop6iusi. Kpyrosopor yriepoaa B npupone. OKCUIBI yriieponaa, ux
duznueckre M XUMUYECKHME CBOWMCTBa, JCHCTBHE HA JKUBBIE OPraHU3MBI,
MOJIYYCHHE U TPUMEHEHUE. DJKOJOTHYECKHUE MPOOJIEMBI, CBS3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a rino0albHOrO TMOTCIUICHUS KIMMaTa, TapHUKOBBIN
addekr. YrompHas KUCIOTa M € COonH, X PU3NIYECKUEe M XUMHYECKHUE CBOMCTBA,
MoJIydeHre W TpuMeHeHne. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35IUCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COEAUHEHUSIX
yriiepoja (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIUIEPUH, YKCYCHAsI KUCJIOTA).
[IpuponHble HMCTOYHHUKM YIJIEBOAOPOAOB (Yroyib, MOPUPOJIHBIA ra3, HePTh),
MPOAYKTHl UX MepepadoTKu (OEH3MH), UX POJib B OBITY W IPOMBIIIJICHHOCTH.
[lonsiTue 0 OMONTOTMYECKH BAXKHBIX BEIIECTBAX: )KUPAX, O€IKaxX, yriieBoJiax — U UX



ponu B KHM3HM 4ellOBeKa. MarepuaabHOE€ €IMHCTBO OpPraHUYECKUX H
HEOPraHUYECKUX COCIMHEHUI.

KpemHuii, ero ¢usnueckue ¢ XUMHYECKHE CBOICTBA, IOJy4YEHHE W
npumenenne. CoenuHeHus KpeMHusi B mpupoje. OOuue mnpeacTaBieHus o0
okcune kpemaus (IV) u kpemHueBoi kuciore. CUIMKAThI, UX UCIOJIb30BAaHHUE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelIue CTpouTEeIbHbIE MaTepHallbl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [IpobieMbl 0€30MacHOTO HMCTIOJIb30BaAHUS
CTPOUTEIBHBIX MATEPHUATIOB B OBCEIHEBHOM KU3HM.

Xumuueckuii IKCnepumenm:

u3ydeHrue oOpasIoB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
IPOBEICHUE KAUeCTBEHHBIX PEAKIUA Ha XJIOPHUI-UOHBI U HAOJIOJICHUE MPU3HAKOB
UX TPOTEKAHUS, OMbBITHI, OTpakaronue (PU3NUECKUEe M XUMHUYECKHE CBONCTBA
rajjoreHOB M WX COCJAMHEHUM (BO3MOXKHO HKCIOJb30BAHUE BHJICOMATEPHUAIIOB),
O3HAKOMJICHHME ¢ oOpaslaMu XJOpHAOB (TAJIOTCHUIOB), O3HAKOMJICHHUE C
oOpasmamMu  ceppl W e€  coeAUHEHUSIMHU  (BO3MOXKHO  HMCIIOJIb30BaHHE
BUJIeOMAaTepraoB), HaOJIOICHUE TIporiecca OOyTIIMBaHUs caxapa MoJl JICHUCTBUEM
KOHIICHTPUPOBAHHON CEPHOM  KHUCJIOTHI, U3YYECHHE XUMHUYECKUX CBOWCTB
pa30aBIEeHHON CEpPHOM KHUCIIOTHI, MPOBEACHUE KAUeCTBEHHON peakiuu Ha cyibdar-
MOH U HaOJI0JeHHWEe TpHU3HaKa €€ MPOTEeKaHWs, O3HAKOMJIEHHE C (PU3UYECKUMHU
cBoiicTBaMu azorta, ¢ochopa U UX COEIUHEHUU (BO3MOXKHO HCIOIH30BAHUE
BUJIeOMAaTepraaoB), oOpa3amMu a30THBIX U (oChHOPHBIX yIO0OpEeHUH, MOJydeHUE,
coOupaHue, pacro3HaBaHWE W M3YUYEHHE CBOMCTB aMMMaka, IPOBEICHUE
KayeCTBEHHBIX peaKIMil Ha UOH aMMOHUS U ¢GocdhaT-uOH U U3yYEHUE MPU3HAKOB
UX MIPOTEKAHUSI, B3aUMOJICHCTBUE KOHLICHTPUPOBAHHON A30THOM KUCIIOTHI C MEJIBIO
(BO3MOKHO UCIIOJIb30BAHUE BHJICOMATEPUAIIOB), H3yUYCHUE MoJienen
KPUCTANTMYECKUX pemETOK anMaza, rpadura, QyuiepeHa, O3HAKOMIJICHHE C
MPOIIECCOM  aZCOPOIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM W
YCTPONCTBOM TPOTHBOTA3a, MOJyYeHHE, cCOOMpaHue, paclio3HaBaHUE M H3yYCHUE
CBOICTB YIJICKHCIIOTO Ta3a, MPOBEJECHNE KauyeCTBEHHBIX peakiuii Ha KapOOHAT H
CUJIMKAaT-MOHBl WM M3yYCHHUE I[PU3HAKOB UX NPOTEKAHUsA, O3HAKOMIICHHE C
NPOAYKIMEN CHIIMKATHOW NPOMBIIUIEHHOCTH, PEUIEHUE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxHenmme HeMeTaaIbl U UX COCAUHEHUS Y.

MeTanibl M UX COeIMHEHUS

OO0mrast XxapakTepUCTUKA XUMHYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux siemMeHToB J[. W.
MenaeneeBa u crpoeHuss atomoB. CTpoeHue MetaiioB. Meraiuinueckasi CBA3b U
METAJUIMYECKAs] ~ KPUCTALUIMYECKAsT  pPemeéTKa.  DIEKTPOXUMHYECKHU  psij
HarnpsbkeHnt metamioB. Ou3nyueckue U XMMHUYECKUE CBOWMCTBa MeTauioB. OO1iue



CcrocoObl MoydeHus: MeTayioB. IloHsATHE O KOPpPO3UM METAIJIOB, OCHOBHBIE
crocoObl 3aUThl UX OT Koppo3uu. CrjaBel (CTajdb, YYTyH, AIOPATIOMUHHM,
OpoH3a) U UX MPUMEHEHHUE B OBITY U IPOMBIIUIEHHOCTH.

[I{emounble MeTaJLIbl: NoJIOkeHUE B [leproanueckoil cHCTEME XMMHYECKHX
anemenToB JI. M. MeHaeneeBa, CTpO€HHME MX aTOMOB, HaXOXICHUE B IMPUPOJE.
dusnyueckne U XMMUYECKUE CBOMCTBA (Ha mpuMepe Hatpus U Kanus). OKCUabl U
TUAPOKCHUABI HaTpusi W Kanus. [IpumMeHeHHWe IIeNOYHBIX METAUIOB U HX
COCMHECHUN.

[IlemouHO3€MENbHBIE METAIBl MAarHuid W KaJbLMM: TOJOXKEHUE B
Ilepuonnueckor cucreMe xumudeckux sinemeHTos JI. 1. Menneneesa, ctpoenue
UX aTOMOB, HAaXOXJI€HUE B Ipupoae. PU3NUeCcKue U XUMUYECKHE CBOMCTBA MArHUS
U Kanplmsa. BakHeimue coequHeHUs Kaiublusl (OKCUJI, THAPOKCHA, COJIN).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHESHHUSI.

ANOMUHME: OJI0O)KeHUE B [lepnoanueckoi cucTeMe XMMHUYECKHUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTOMa, HAXOXJE€HUE B mnpuponac. Puzndeckue u
XUMUYECKHE CBOMCTBA alfOMUHMS. AMDOTEpPHBIE CBOMCTBA OKCHIA M TUIPOKCH]IA
AJTIOMUHUS.

XKeneso: nonoxenue B [leprognueckoil cucteMe XUMHUYECKUX 3JIEMEHTOB /JI.
N. MeHnneneeBa, cTpoeHHWE aTroMa, HaxoxkjaeHue B mpuponae. dusmyeckue u
XUMUYECKHE CBOMCTBA kele3a. OKcuabl, rTuaApokcubl U conu xkenesa (1) u xxenesza
(111), ux coctaB, CBOWCTBA U MOJIYUYCHHE.

Xumuueckuit IKcnepumenm:

O3HaKOMJIEHHE C oOpasllaMi METAJIOB W CIUIABOB, HX (DU3UYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTATOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPUATIOB), OCOOCHHOCTEW B3aWMOJCHCTBUS OKCHJA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO MCIOJIb30BAHHE BUIEOMATEPHUATIOB),
UCCIICIOBAHUE CBOMCTB XECTKOW BOJBI, IPOLIECCAa TOPEHUS Kejle3a B KUCIOPOIe
(BO3MOKHO  HCMOJB30BAaHUE  BUIAECOMATEpPUATIOB), IMPU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX PEaKIMii HA MOHBI: MArHWs, KajblUs, allOMUHUS, LIMHKA, XKeje3a
(I1) u xenesa (III), mequ (II), HabnrogeHNE W OMUCAHUE MPOIIECCOB OKPANTUBAHUS
IJJAaMEHH MOHAaMU HATpUsl, Kalusd U KalblUs (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPUATIOB), HCCIIeJOBaHUE aM(DOTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHUS
Y TUJAPOKCUJA IMHKA, PEUIEHHE SKCIIEPUMEHTAIbHBIX 3a]a4 1o TeMe «Baxuelue
METAJUJIbl U KX COCAUHEHUS.

XuMHS U OKpPY:KaWLIas cpeaa

BemectBa m Marepuasibl B MOBCEIHEBHOM KW3HHU YeIOBeKa. be3omacHoe
MCIIOJIb30BaHUE BEUIECTB U XUMUYECKUX peakuuid B ObITy. [lepBas momouns mnpu
XUMHUYECKUX 0KOTaX U OTPaBICHUAX.



XVMMHUYECKOEe 3arpsi3HEHHE OKpY’KAIoIIeW cpenpl (MpeAesibHas I0IMyCcTUMAast
KOHLEeHTpalus BeulecTs, aanee — [1JIK). Ponb xuMuun B pemieHnn 3KOJI0THYECKUX
npooeMm.

Xumuueckuit IKcnepumenm:

U3y4yeHHe o0pa3loB MaTepualioB (CTEKIIO, CIUIaBbl METAJUIOB, MOJIUMEpPHbBIE
MaTepHuabl).

Meosicnpeomemmnoie ceazu

Peanuzanust MeXINpeIMETHBIX CBS3€d NpU HM3YYEHHHM XUMHHM B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 MCIOJb30BaHME Kak OOIIMX €eCTeCTBEHHO-HAYYHBIX
HNOHSITUM, TaK ¥ TOHSITHH, SIBISIONIMXCS CUCTEMHBIMU JIJISi OTAEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mMe ecTecTBEHHO-HAYYHBIE MOHSATHS: HAy4YHBIM (DakT, rumoresa, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KiIacCUPUKalusi, MEepUOJIMYHOCTb, HaOIIOACHHE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHUE, MOJeb, SBICHUE, MAPHUKOBBIM
3¢ eKT, TeXHOIOT U, MaTePUAIIbI.

®duzuka: MaTepusi, aToM, OJJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIUJ,
W30TOIbI, PaJHMOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUECKUN 3apsll, MPOBOJHUKH,
NOJYIIPOBOAHUKH, JTUINEKTPUKH, (OTODIIEMEHT, BEIIeCTBO, TeJI0, OO0BEM,
arperaTHoe COCTOSTHUE BEIIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTb, KPUCTATUIMYECKAs
pemérka, CruiaBbl, (U3UUECKHE BEIMYUHBI, €IUHUIBI U3MEPEHHS, KOCMHYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/bI, CONHIIE.

buonorusi: ¢oTtocunTtes, npixaHue, Ouocdepa, IKOCUCTEMA, MHUHEpATIbHBIC
yII0OpeHUsI, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

I'eorpadmsa: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIC IOPOIHI,
MOJIE3HBIE UCKOIAEMbIE, TOILJIMBO, BOJHBIE PECYPCHI.



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

JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PpE3yNbTaThl OCBOEHUSI MPOTPAMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYEeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIBTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOliecTBe MpaBWJaMM W HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT TIpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE  pE3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OpPHUEHTAlMA U
pacuIMpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOUIEHUSI K OT€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U Hay4yHOMY HAcCJIeJuI0, TMOHUMAaHUs 3HAYCHUS] XMUMHUYECKOW HAYKH B IKU3HH
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BJIAJCTh JIOCTOBEPHON HHGpOpMAIUEH O
NEPEAOBBIX JOCTHXKEHUAX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax M NpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOHM,  y4eOHOMCCIICIOBATEIbCKOM,  TBOPUECKOM W JPyrux  BUIAX
JESTENHHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TpH
BBITIOJTHEHUU YYEOHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOIIKM B TIpollecce JTOW Yy4eOHOW JeATEeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEJACHHWE U IIOCTYIIKM CBOMX TOBApULIEH C IO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIONINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI MIPUPOJIbI, B3aUMOCBA3AX 4YEJIOBEKA C
MNPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HAMPABICHHbIC HA MOJIyYEHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOAMMBbIE i1 OOBSICHEHHS HAOJIOJaeMbIX IMPOILIECCOB M SBJICHUM,
MO3HABATEIbHOM, MHGOPMALMOHHON M YUTATEIbCKOW KYJIbTYpPhl, B TOM YHCIIE



HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN
JTUTEpaTypor, JOCTYIMHBIMU TEXHUYECKUMHU CPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOyYEHHIO M TO3HAHMIO, JIF0OO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K caM0ooOpa3oBaHWIO, MPOEKTHOW U  MCCIENOBATEIbCKON
NESATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUSsI KYJbTYPbI 310POBbS

OCO3HAHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKHM Ha 3/I0POBBIM 00pa3 >KU3HU, OCO3HAHHE TOCJEICTBUMA U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MaCHOCTH TMpU  OOpAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS:

MHTEPEC K MPAKTHYECKOMY U3YyUCHHIO Mpodeccuii u Tpyna pa3IudHoro poja,
yBOXEHUE K TPYyAy M pe3ysibTaTaM TPYAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TNPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
UHAUBUAYAJTbHON TPACKTOPHUH MPOIOJDKEHUS] 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIIEeIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTUSL HEOOXOIUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPelIE;

6) 9KOJIOrM4eCKOro BOCITUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIeCTBOBAaHMS, MTOHMMAaHNUE [IEHHOCTH 3J0POBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢uzMuecKoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
MpaBmI 0€30MAaCHOTO MTOBEJCHUS IPH paboTe ¢ BEIIECTBAMH, a TAK)KE B CHUTYalUAX,
YTPOXKAIOIIKUX 3I0POBbIO U )KU3HHU JIIO/CH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOM, I MOBBILICHUS
YPOBHS  DKOJOTUYECKOW KYyJNbTYpbl, OCO3HAHHS TJ00aJbHOTO  XapakTepa
AKOJIOTUYECKUX MpOOJeM M MyTel UX pEILIeHHs] MOCPEICTBOM METOJ0B XHMUH,
HKOJIOTUYECKOTO MBINUICHUS, YMEHHUS PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIBHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbI

B cocraBe MerampeaMeTHBIX PE3yNbTATOB BBIJACISIIOT 3HAYMMBIC IS
dbopMupoBaHUsT MUPOBO33PEHUSI OOIICHAy4YHbIE TOHATUS (3aKOH, Teopus,
MIPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U JIPYTOE.), KOTOpPbIE



UCIIONB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeIMeTaX U TMO3BOJSIOT Ha
OCHOBE 3HAHUHI M3 ATUX MPEAMETOB (POPMHUPOBATH MPEACTABICHHE O LEIOCTHOMN
Hay4YHOUW KapTHUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIC, PETYJIATUBHBIE), KOTOpbIE 0OecneunBaloT (HopMUpOBAHHE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAaHMPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSTENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBbIE YUeOHbIE 1eHCTBHS

ba3zoBble JJornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMW: PAaCKPBIBATh CMBICI XUMHUYECKUX TMOHITHH (BBIACTSATH UX XapaKTEepHbIE
NPU3HAKH, YCTAaHABIWBATH B3aMMOCBS3b C JIPYTMMH TOHSTHUSMH), HCIOJIb30BaTh
MOHSITHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYWHHO-CJIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXKJeHUs (MHAYKTHUBHBIC, JCAYKTUBHbBIC, IO aHAJIOTHN),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHE TIPUMEHSITh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeETaInpeIMETHBIE), CAMBOJIMUECKHE (3HAKOBBIC) MOJIENIH, UCTIOIb3yEMbIE B XUMUH,
IpeoOpa3oBBIBaTh MIUPOKO MPUMEHSEMbIE B XUMUU MOJIENIbHBIE TIPE/ICTABICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYecKas (opmyla U ypaBHEHHE
XUMHYECKOW peakiy — MpU peHIeHUH y4eOHO-TT03HABATENbHBIX 3314, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIHi,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICIICTBEHHBIE CBS3HM U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BaTh IOCTABJICHHBIE BOINPOCHI B Kauye€CTBE WHCTPYMEHTA
MO3HAHWA, a TaKKe€ B KA4eCTBE OCHOBBI I (POPMUPOBAHHS THUIIOTE3BI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETeHUE OMbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEICHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €r0 PE3yybTaT, POpMYIUPOBaThH 000OIICHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 mpojenaHHol padore.

Pabora ¢ unpopmaumeii:

yMEHUE BbIOHMpATh, AHAIM3UPOBATH U HWHTEPIPETUPOBATH HH(POPMALIHUIO
Pa3IUYHBIX BUJOB U (OPM MIPEACTABICHUS, MOJYy4aeMyl0 U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMYJISIpHASL  JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHHS, CIPaBOYHBIC



nocobusi, pecypcbl MHTepHETa), KpPUTUYECKH OIEHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO HH(POpMAIIHIO;

yYMEHHE MPHUMEHSTH Pa3jIMYHbIe METOABI M 3alpOChl MPH TMOUCKE U 0TOOpE
uHGOpMAIIUU U COOTBETCTBYIOIIMUX JaHHBIX, HEOOXOIWMBIX [JIsl BBHITIOJTHEHHUS
y4eOHBIX M MO3HABATENIbHBIX 33/1a4 ONPEAEIEHHOIO TUIA, MPUOOPETEHUE OIbITA B
o0nacTd WCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBIIJICHUE KYIbTYpPOW aKTHBHOTO UCIIOJIB30BaHUS PA3IMYHBIX MTOMCKOBBIX CHCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHOpMauu U
WUTIOCTPUPOBATh pelIaeMble 3aJaud HECJIOXKHBIMH CXE€MaMHM, JuarpaMMamH,
ApyruMH popMaMu rpauku U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIU3UPOBATh B Mpolecce ydyeOHOM W
UCCJIeI0BATEIbCKON AESTENIbHOCTH MH(OPMAILMIO O BIUSHUU IPOMBIIUIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
CpeIlbl.

KomMMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe NelcTBHUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JTUCKYCCUHU) TIO
CylIEeCTBY  OOCyXJaemMol  TeMbl, (QOPMYJIHpPOBAaTH CBOM  IPEIJIOKECHHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MIPEIOKEHHOM 3a/1a4H;

YMEHHUS  MPEJCTaBIATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX UM MHCHbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIbTATOB BBHIMOJHEHUSI XMMUYECKOTO JKCIEpUMEHTa (1abopaTopHOro OINbITA,
1a60paTOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO IPOEKTA);

yMEHHUS y4eOHOTO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENbCKOM  NEATENbHOCTH  MPU  PEIICHUH
BO3HUKAIONIMX MPOOJIeM HAa OCHOBE Y4€Ta OOIIMX HHTEPECOB U COTJIACOBAHMS
no3unui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIWHAIIUSI
COBMECTHBIX JICHCTBUHM, ONpEJeIeHne KpPUTEPHUEB IO OLEHKE KauyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTrue).

PeryasiTuBHbIe YHUBepcaibHbIe yueOHbIe 1elCTBUS:

YMEHHE CaMOCTOSITENIbHO OIpPEAeNATh LEeNN ACSITeIbHOCTH, IUIAHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBbHOCTD, BEIOMpATh Hanbosee A (HEeKTUBHBIE CTIOCOOBI PEeIICHHs] YICOHBIX H
MO3HABATEeNbHBIX 3aJ7]a4, CaMOCTOSITENIbHO COCTABIATh WM KOPPEKTHPOBAThH
MPEJIOKEHHBIA QITOPUTM JEWCTBUUA MPHU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaAKIMIX,
OLICHWBAaTh COOTBETCTBUE MOJYUYEHHOTO pe3yJbTaTa 3asBICHHOW LEIH, YMEHHE
MCIIOJIb30BaTh M aHAJM3UPOBATh KOHTEKCTHI, IPE/jIaracMble B yCIOBUH 3aJaHHA.

INPEAMETHBIE PE3YJIBTATbI



B cocraBe mnpeAMETHBIX PpE3YJbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
coJlepKaHMsl, YCTAHOBJIEHHOIO JaHHON (enepaibHOM pabodeil mporpammoi,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIMMHUCA HAay4yHbIE 3HAHUSA, YMEHHUS U CIOCOOBI
NeHcTBUM, creuudpuyueckue s MOpeAMETHOM o0macTu  «XUMHS», BHJbBI
NESATENbHOCTH 1O  TOJYYEHHI0 HOBOTO  3HAHUSA, €ro  HMHTepIpeTalu,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHbBIX YUEOHBIX U HOBBIX CUTYaIUIX.

K xonny o0yuenus B 8 kiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

e pacKpbIBaTh CMBICI OCHOBHBIX XHMHMYECKUX MOHSTHI: aToM, MOJIEKyJa,
XUMHYECKUN D3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMEChH
(ogHOpONIHASE U HEOAHOPOIHAS), BaJICHTHOCTh, OTHOCUTENbHASA aTOMHAs U
MOJIEKYJISipHasi macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasi J10JIsl XUMHUYECKOI0 3JIEMEHTa B COEMHEHUH, MOJIIPHBII 00BEM,
OKCHUJ, KHCJIOTa, OCHOBaHHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYECKasi peakiusi, KiacCU(UKaIUs pEeaKuui: peaxiuu
COCIMHEHHUS, PEAKIMHU Pa3JIOKEHUS, pEaKUUd 3aMelIeHUs, pPeaKIuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJOW aToma, aTOMHas OpOWUTalb, paauycC
aTomMa, XMMHYECKasl CBSI3b, MOJISIPHAS M HEMOJIIPHAsl KOBAJECHTHAs CBS3b,
MOHHAsl CBSI3b, MOH, KaTHUOH, aHWOH, pacTBOp, MAaccoBas JI0JS BEIECTBA
(Mpo1eHTHAs! KOHIIEHTPAIIKsl) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHUMHUYECKUX TMOHATHH H
IPUMEHATH 3TH HOHATHUS NIPU ONUCAHUM BEUIECTB U UX MPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIICHUS (OpMYI
BEIIECTB U YPABHCHUI XUMHYECKUX PEAKIIU;

e ONpENETSATh BAJICHTHOCTH ATOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTETIEHb  OKHUCJIEHHA  JJIEMEHTOB B  OMHApHBIX  COEAMHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K OINPEACIEHHOMY KJIacCy COEAUHEHUH IIO0
dopmynam, BHJI XUMHUYECKOW CBSI3M (KOBaJieHTHass M HWOHHasi) B
HEOPraHUYECKUX COCUHEHUSAX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh NOHUMAHUE MEPUOJINYECKON 3aBUCUMOCTH CBOMCTB
XMMHYECKUX 3JIEMEHTOB OT MX NOJIoKeHHs B Ilepumoamnueckoil cucreme,
3aKOHOB COXPAHEHHUsI MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YUE€HUs, 3aKOHa ABOTaipo;

e ONKUCBHIBATH M XapakTepu3oBaTh TaOnuuHyro Qopmy llepuoanueckoii
CUCTEMBl XMMHUYECKHX DJJIEMEHTOB: pa3jiMyaTh MOHATHS  «rJaBHas
noarpynna (A-rpynna)» u «modoyHasi noarpymnmna (b-rpymnmna)», maneie u



OOJbIIME TEPHOJbl, COOTHOCHTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabiuue «llepmonnueckass cucrtema xumudeckux osnemeHtoB J[. .
MeHnpneneeBay C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsj sapa, 00llee Yuciao 3JIEKTPOHOB
U pacrpeieieHHe UX M0 IEKTPOHHBIM CIOSM);

e KJIACCU(PUIMPOBATH XUMHUUYECKHE DIIEMEHTHI, HEOPraHWYECKUE BEIECTBA,
XUMHYECKUE peakiuuu (MO YUCIY M COCTaBy Y4YacTBYIOIIMX B pEaKUUU
BELIECTB, MO TEIIOBOMY 3D (DEKTy);

e XapaKTepu3oBaTh (OMHUCHIBATH) OOIIHME XHUMHYECKHE CBOWCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKIAsi OMMCAHUE IPUMEPAMH MOJIEKYISPHBIX
yYpaBHEHUM COOTBETCTBYIONIUX XUMUYECKUX PEAKITU;

e IPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX Ka4E€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTCKAHUS XHUMHUYECKUX TMPEBpAllEHUA B
Pa3TUYHBIX YCIOBUSX;

e BBIUHCIATh OTHOCHUTEIIBHYIO MOJIEKYJSIDHYIO W MOJSIDHYIO  MAacchl
BEIIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »JJeMeHTa 1o Qopmyle
COEMHEHNS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

e TIPUMEHSATH OCHOBHBIEC ONEPALMHU MBICIUTEIBHON NEATEIHOCTA — aHAJU3
U CUHTE3, CpaBHEHHUE, 000OIIeHHe, CHCTeMAaTHU3aluio, KiaccudUKaIHIo,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3€U — MJI1 U3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIONICHHE, M3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN );

e CIIEOBAaTh  IMpaBWjiaM  IOJIb30BAaHHMS  XMUMHUYECKOW  MOCYAOM W
nabopaTopHbIM 00OpyJAOBaHWEM, a TakkKe IpaBuiIaM oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBINOJTHEHUIO
7a00paTOPHBIX XMMHYECKHUX OIBITOB IO TOJYYCHHIO U COOHUPaHUIO
ra3oo0pa3HbIX BeHIeCTB (BOAOpPOJa M KHUCIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JOJI€ pacTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB HIEIOUYEH U KUCIOT C MOMOIIbIO MHAUKATOPOB
(makmyc, heHonpTaNenH, METUIIOPAHXK U IPYTHUE).

K xoniy oOyudenus B 9 Kki1acce npeJMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE

JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

e pACKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX TMOHSATUH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, HOH, KaTHOH, AHUOH, IPOCTOE BEULIECTBO,
CJIOKHOE€ BEILECTBO, BAaJEHTHOCTH, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb



OKHUCJICHUS, XUMUYECKasi peakius, XUMUYECKasl CBSI3b, TEIIOBON 3(PdekT
peakuud, MOJb, MOJISPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HE3JICKTPOJIUTHI, SJIEKTPOJIUTUYECKAs IUCCOLMALNS, PEAKIMU HOHHOIO
oOMeHa, KaTaJu3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIC pPEaKIMU, OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE PpEaKIIUU,
OKHCJIUTEIIb, BOCCTAHOBHUTEIb, OKHCJICHHE M  BOCCTAaHOBJICHUE,
ajutoTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJUIM4ecKasi), KpUCTaUIM4YecKass pemeéTka, KOPpO3HUs METAJLIOB,
CILJIaBbl, CKOpPOCTh XHMHYECKON pEeaKklHnH, MPEAeTbHO OMyCTUMAas
koHnentpauus [1JIK Bemiectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWMHWYECKUX TIOHSITUU U
MPUMEHSTH 3TH MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMYyT
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEIATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeneéHHOMY KJacCy COeIUMHEHUH 1o ¢GopMmynaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METa/UNIMYeCKasi) B HEOPTraHHMYEeCKUX
COCMHEHUAX, 3aps/]l MOHA MO0 XMUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PacTBOPax HEOPraHUYECKUX COCAMHEHUM, TUI KPUCTALINYECKOU
PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona [[. U. MenneneeBa u
JIEMOHCTPUPOBATh €r0 IMOHUMAHUE: OMNUCHIBATH M XapPaKTEPU30BaATh
Tabnuuayo dopmy Ilepronnueckoil CUCTEMBl XMMHUYECKHX SJIEMEHTOB:
pasnmuyuaTh TOHATHS «IJIaBHas moarpymnmna (A-rpymnma)y MU «moOodHas
noarpynna (b-rpynma)», Maible W OONBIIME TEPHOJBI, COOTHOCHTH
0003HaYCHUS, KOTOpPBbIE HMMEIOTCS B IEPUOAUYCCKOM TabmuIEe, C
YUCIIOBBIMU  XapAaKTEPUCTUKAMH  CTPOEHHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB MW 3apsj snapa, oOIIee YHCIO DJIGKTPOHOB U
pacrpeneleHie HX IO DJJIGKTPOHHBIM  CJI0sIM), OOBSICHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHECHUH CBOWMCTB 3JIEMEHTOB U HX COCJUHEHHUH B
npejenax MajiblX MEPUOJ0B U TJIABHBIX MOJATPYII C YYETOM CTPOEHHS UX
aTOMOB,;

KJIACCH(PUIIUPOBATh XMMHUYCCKHE DJIEMEHTHI, HCOPTaHUYECKHUE BEIISCTBA,
XUMHUYECKHE peakiuu (M0 YHUCIYy M COCTAaBy YYacCTBYIOIIMX B PEAKIIUU
BEIIIECTB, 0 TEIIOBOMY 3(P(DEKTY, 10 U3MEHEHHUIO CTCIEHEH OKUCICHUS
XUMHUYECKHX JIEMEHTOB);



XapaKTepu3oBaTh (OMUCHIBATH) OOIIME U CHEHUPUUECKUE XUMUYECKUE
CBOMCTBa TIPOCTBIX M CJOXHBIX BELIECTB, MOJTBEpPKIas OIMHUCAHUE
MpUMepaMHi MOJICKYJISIPHBIX M HMOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIUM;

COCTaBJSITh YpPaBHEHHUS JJICKTPOJMTHYECKOW JHCCOLMAIMU  KHUCJIOT,
L1EJI04Y€N U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMH MOHHOIO
oOMeHa, ypaBHEHUsI pEaklMil, TMOATBEPKAAIOUIUX CYIICCTBOBAHUE
TEHETUYECKON CBSI3M MEXY BEIIECTBAMH Pa3IMYHbBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEILHBIX  PEAKIIUMA
MOCPEJICTBOM COCTABJICHUS SJIEKTPOHHOIO OajlaHca 3TUX PEaKIIHii;
MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWSI,
BO3MOXKHOCTU TIPOTCKAHHUS XWMHYECKHUX TIPEBpalllcHUNH B Pa3IUUYHBIX
YCJIOBUSIX;

BBIYUCISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M  MOJIIPHYK) MacChl
BEIIIECTB, MAacCCOBYIO JOJIIO XHUMHUYECKOTrO JJeMeHTa 1o ¢opmyse
COCIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUEThI
10 YPAaBHEHHUIO XUMHUECKOHN PEeaKIny;

coOmoaTh  MpaBujia  MOJIb30BAHUS ~ XMMHUYECKOW  MOCyAoH U
nabopaTopHbIM 000pYyJOBaHMEM, a TakkKe INpaBuiia oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHMSAMHU TIO BBINOJTHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TMOJYYCHHI0O U COOUPaHUIO
ra3000pa3HbIX BEIIEeCTB (aMMHaKa M YIJIEKUCIIOTOo rasa);

OPOBOAUTH  PEaKIWH, MOATBEP)KIAIONIME  KAa4eCTBEHHBIH  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPHUA-, OPOMHU/I-,
noaua-, kapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJHBIX PACTBOPaX HEOPraHUYECKUX BEUIECTB;

IPUMEHATh OCHOBHBIE ONEpAlMU MBICIUTEIBHONW JAESTEIbHOCTU — aHaIU3
U CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEMAaTU3aINIO, BBISIBICHUE
NPUYMHHO-CIIEICTBEHHBIX CBA3€M — JJIs W3YUYEHHs] CBOWCTB BEILECTB U
XUMUYECKUX pEaKlHil, €CTeCTBEHHO-HAy4YHbI€ METOAbl TO3HAHUS —
HAOJIOICHNE, M3MEpPEHUe, MOJACIUPOBAHUE, DKCICPUMEHT (pEasIbHBIN U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaudecTBO yacoB
Ne HaunmeHoBaHMe pa3aeioB DJIeKTpOHHbIe (LM(pPOBbIE)
KoHuTpoJubsH IIpakTH4yeck
n/m | H TeM NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChI
ble padoThI He padoThl
Paszgea 1. IleppoHayasibHble XUMHYECKHE MIOHATUSA
Xumus — BakHast 00J1aCTh bu6mmoreka [IOK
11 €CTECTBO3HAHUS 1 5 5 https://m.edsoo.ru/7f41837¢c
' MPaKTHIECKON POII
NeITEIbHOCTH YeJI0OBEKa https://resh.edu.ru/subject/29/8/
bu6mmoreka [IOK
BemectBa 1 xumnaeckue https://m.edsoo.ru/7f41837c
1.2 15 1
peakuuu POIII
https://resh.edu.ru/subject/29/8/
Hroro mo pazgeny 20

Pa3nen 2. BaxkHelilue npeacTaBuTeId HEOPraHUYeCKHX BellleCTB

bu6mmoreka [IOK
51 Bosnyx. Kucnopon. 5 https://m.edsoo.ru/7f41837c
ITousitue 00 okcHumax POIII
https://resh.edu.ru/subject/29/8/
bubnuorexa [JOK
29 Bopopoa.Ilonstue o 8 2 https://m.edso00.ru/7f41837¢c

KHUCJIOTax U COJIAX

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



https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/

Bopna. PactBopsl. [lonsiTue

bubnunorexa LIOK
https://m.edsoo.ru/7f41837¢

2.

3 00 OCHOBaHUAX > PDOIII
https://resh.edu.ru/subject/29/8/
bubmnoreka LIOK

OCHOBHBIE KJIACCHI
24 HeOPEAHIIECKIX 11 https://m.edsoo.ru/7f41837¢
' P 3 POII
COCIMHCHIH https://resh.edu.ru/subject/29/8/
Hroro mo pazmeny 30

Paspnen 3. Ilepuoanyeckuii 3akoH u Ilepuoguyeckas cucrema xumnuyeckux 3j1eMeHToB /I. . MenaesieeBa.
CTpOCHHe aTOMOB. XMMHYecKada CBA3b. OKHCJINTETbHO-BOCCTAHOBHUTEIbHDBIE pPe€akuuu

[Tepuonnyueckuii 3aKOH U
[Tepronnueckas cucrema

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

3.1 XUMHYECKHUX DJIEMEHTOB /. 7 POII
1. Menzeneesa. Crpocke https://resh.edu.ru/subject/29/8/
aToma
XuMHUUecKas CBS3b. bubnuorexa [JOK
3.2 OKHCIUTEIBHO- 8 https://m.edso00.ru/7f41837¢c
' BOCCTAaHOBUTEJIbHbIC POII
peakuuu https://resh.edu.ru/subject/29/8/
bubnuorexa [JOK
https://m.edso00.ru/7f41837¢c
Hroro no paszneny 15

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



https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/

PesepBHOe Bpems

bubmunoreka LIOK
https://m.edsoo.ru/7f41837¢c
POIII
https://resh.edu.ru/subject/29/8/

OBIIEE KOJIMYECTBO YACOB
I10 [TPOT'PAMME

68



https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/

9 KUIIACC

N Kosau4vecTBO 4acoB DJIeKTPOHHbIE
" | HammeHoBaHHe pa3/iejioB (uudposbie)
n/ KoHTpoJubsH IIpakTH4yeck
U TeM MPOrpaMmabl Bcero o0pa3oBaTte/ibHbIE
n ble padoThI ue padboThl
pecypchl
Paspnen 1. BemecTBo 1 XUMHYeCKHE peaKIUA
[ToBTOpEHMe u yriyodneHue bubmorexa [IOK
. https://m.edsoo.ru/7f41a636
1.1 3HaHUW OCHOBHBIX Pa3/IesiOB 5 1 POIII
Kypea 8 kacca https://resh.edu.ru/subject/29/9/
bu6moreka [IOK
19 OCHOBHBIE 3aKOHOMEPHOCTH 4 https://m.edso00.ru/7f41a636
' XUMHYECKMX PEaKIMi POIII
https://resh.edu.ru/subject/29/9/
DJIEKTPOJIUTHYECKAS bubmorexa HOK
https://m.edso00.ru/7f41a636
1.3 IUCCOLMALNAA. XUMHUYECKIE 8 1 1 POII
DCAKIIH B pacTbopax https://resh.edu.ru/subject/29/9/
Hroro mo pazgeny 17
Pa3pen 2. Hemerasiibl M UX COeTUHEHU ST
OO6mras xapakTepucTuKa
bubnuorexa [JOK
2.1 XUMHUYECKUX DJIIEMEHTOB 4 1

VIIA-rpynmnsl. ["anorenst

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



https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://m.edsoo.ru/7f41a636

OO1ast xapakTepuCcTUKa
XUMHNYCCKHUX JJICMCHTOB

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

2.2 6
VIA-rpynnsl. Cepa u e€ POII
COCIUHCHHUS https://resh.edu.ru/subject/29/9/
OO6mras xapakTepucTuKa bubnuotexa [JOK
53 XUMHYECKHUX 3JIEMEHTOB 7 https://m.edsoo0.ru/7f41a636
' VA-rpymnsl. Aszor, hochop PDII
1 UX COeTUHECHUS https://resh.edu.ru/subject/29/8/
OO6mrast xapakTepucTuKa bubnuotexa [JOK
24 XUMHYECKUX DJIEMEHTOB 8 https://m.edsoo.ru/7f41a636
' IVA-rpynmel. Yraepos u POIII
KpPEMHUM U UX COCTUHEHUS https://resh.edu.ru/subject/29/9/
Hroro mo pazgeny 25
Pa3znen 3. Merasiibl M X cOeANHEHHUS
bu6moreka [IOK
31 OGHIHe CBOHCTE METATLIOR 4 https://m.edsoo.ru/7f41a636
POII
https://resh.edu.ru/subject/29/9/
bubnuorexa [JOK
3.2 Baxkueiiime MeTaLibl M UX 16 https://m.edsoo.ru/7f41a636

COCAUMHCHUSA

POIII
https://resh.edu.ru/subject/29/9/



https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/8/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/

Uroro mo paznueny 20
Paznen 4. Xumus u okpy»kamomias cpeaa
bubmnoreka LIOK
BemecTBa u marepuaisl B https://m.edso0.ru/7f41a636
4.1 3
JKU3HU YeJIOBeKa POIII
https://resh.edu.ru/subject/29/9/
Wroro mo pazueny 3
bu6mmoreka [IOK
p 3 https://m.edsoo.ru/7f41a636
€3epBHOE BpeMs POII
https://resh.edu.ru/subject/29/9/
OBIIEE KOJIMYECTBO YACOB 68
110 I[TPOI'PAMME



https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/




IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

J

Tema ypoka

KoaunuyecTBo 4acoB

Bce
ro

KoHuTtpois
HbIE
padoThI

IIpakTHye
CKHe
padoThI

Jara
usyue
HUS

DJIeKTPOHHbIE
nugposbie
oOpa3oBareJib
HbIe pecypchl

[Ipenmer xumuu. Poms xumun B
’)KU3HU UeJIoBeKa. Teia 1 BelecTsa

bubnunoreka
HOK
https://m.edsoo.r
u/ff0d210c
POII
https://resh.edu.r

u/subject/29/8/

Ilonatue o METOJaxX ITO3HAHUA B
XHUMHHU

bubnnoreka
LHOK
https://m.edsoo.r
u/ff0d227e
POII
https://resh.edu.r

u/subject/29/8/

[IpakTueckas pabota Ne 1 «IIpasuia
paloThI B 1TAOOPATOPUH U MPUEMBI
oOparieHus ¢ 1ab0paTOpHBIM
o0opynoBaHUEM)

bubnunoreka
LHOK
https://m.edsoo.r
u/ff0d23dc
POIII
https://resh.edu.r
u/subject/29/8/



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/

POII
https://resh.edu.r
u/subject/29/8/

Yuctrle BerrecTBa U cMmecu. CriocoOnl
pa3aeiieHust cMecei

bubnuoreka
[HOK
https://m.edsoo.r
u/ff0d26c¢a
POIII
https://resh.edu.r
u/subject/29/8/

Kontponbnas padota Nel "IIpeamer
xuMuu. Metonpl XuMun"

POIII
https://resh.edu.r

u/subject/29/9/
POIII

https://resh.edu.r
u/subject/29/8/

[IpakTrueckas padota Ne 2
«Pa3nenenne cmeceit (Ha mpumepe
OYMCTKU MTOBAPEHHOU COJIM)»

bubnuoreka
LHOK
https://m.edsoo.r
u/ff0d28c8

ATOMEI 1 MOJICKYJIbI

bubnunoreka
LHOK
https://m.edsoo.r
u/ff0d2a6¢
POIII
https://resh.edu.r
u/subject/29/8/



https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/

XUMHUYECKHUE JIEMEHTHI. 3HAKU
(CMMBOJIBI) XUMHUYECKUX JIEMEHTOB

bubnunoreka
[HOK
https://m.edsoo.r
u/ff0d2be8
POIII
https.//resh.edu.r

u/subject/29/8/

[IpocThle U cnokHBIE BENIECTBA

bubnuoreka
[HOK
https://m.edsoo.r
u/ff0d2a6¢

ATOMHO-MOJIEKYIIIPHOE YUYEHHE

bubnunoreka
HOK
https://m.edsoo.r
u/ff0d2d50
POII
https://resh.edu.r
u/subject/29/8/

3aKOH MOCTOSIHCTBA COCTAaBA BEUIECTB.
Xumuuaeckas popmyna. BareHTHOCTH
aTOMOB XMMHUYECKUX JIEMEHTOB

bubnuoreka
LHOK
https://m.edsoo.r
u/ff0d2eae
POIII
https://resh.edu.r
u/subject/29/8/

OrHocHTeNnbHAsS aTOMHas Macca.
OrtHocuTenbHas MOJICKYJIIpHass Macca

bubnunoreka
HOK
https://m.edsoo.r
u/ff0d323c
POIII



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c

https://resh.edu.r
u/subject/29/8/

MaccoBas 10J1s1 XUMHYECKOTO
3JIEMEHTA B COEIMHEHUH

bubnunoreka
[HOK
https://m.edsoo.r
u/ff0d350c
POIII
https://resh.edu.r

u/subject/29/8/

KomnuectBo Bemniectsa. Mob.
MomnspHas macca

bubnunoreka
HOK
https://m.edsoo.r
u/ff0d5230
POII
https://resh.edu.r
u/subject/29/8/

dusznyeckre U XUMHYCCKHUE SIBIICHHS.

XumMuueckas peaKnuus

bubnuoreka
LHOK
https://m.edsoo.r
u/ffod37fa POII
https://resh.edu.r
u/subject/29/8/

[Tpu3HaKkM U yCIOBUS MPOTEKAHUS
XUMUYECKHUX peaKIuii

bubnunoreka
HOK
https://m.edsoo.r
u/ff0d3al6
POIII
https://resh.edu.r



https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://resh.edu.ru/subject/29/8/

u/subject/29/8/

3aK0oH COXpaHEHHUs MacChl BEIECTB.
XHAMHUYECKUE YPABHEHUS

bubnunoreka
[HOK
https://m.edsoo.r
u/ff0d3b88
POIII
https://resh.edu.r

u/subject/29/8/

Brruncnenus KkoJimyecTBa, Macchl
BEIIECTBA 0 ypaBHEHUSIM
XUMHUUYECKUX PEeaKIHil

bubnunoreka
HOK
https://m.edsoo.r
u/ff0d5708
POII
https://resh.edu.r
u/subject/29/8/

Knaccudukanus xuMmuaeckux
peakiuii (CoeTMHEHNs, Pa3IOKECHHUSI,
3aMeIIeHus, 0OMeHa)

bubnuoreka
LHOK
https://m.edsoo.r
u/ff0d3f34
POIII
https://resh.edu.r
u/subject/29/8/

M. B. JIoMOHOCOB — y4€HBIN-
sHIuKIoneaucT. O000IIeHNE U
cUcTeMaTh3allus 3HaHUI

bubanoreka
HOK
https://m.edsoo.r
u/ff0d40c4
POIII
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https://resh.edu.r
u/subject/29/8/

KonTpomasnas pabora Ne2 o teme
«BeniecTBa 1 XMMUYECKUE PEAKLIAN)

bubnunoreka
[HOK
https://m.edsoo.r
u/ff0d4290

Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kucinopom — anemeHT u
npocroe BemecTBo. O30H

bubnunoreka
HOK
https://m.edsoo.r
u/ff0d448e
POIII
https://resh.edu.r
u/subject/29/8/

dusnyeckre U XUMUYECKUE CBOMCTBA
KHCJIOpoJia (PeaKIuy OKUCICHUS,
ropenue). [Torstue 06 okcugax

bubnnoreka
IHOK
https://m.edsoo.r
u/ff0d4614
POII
https://resh.edu.r
u/subject/29/8/

Crnioco0bl nosryyeHus KUCI0poa B
71a00paTOPHH U POMBIIIEHHOCTH.
IIpumenenue kucaopoaa

bubnunoreka
LHOK
https://m.edsoo.r
u/ff0d497a
POIII
https://resh.edu.r
u/subject/29/8/
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bubmmoreka

TennoBoit 3¢ ekt XumMuIecKoit HOK
https://m.edsoo.r

peakiyu, IOHATHE O
u/ff0d4790

TEPMOXHUMHUYECKOM yYpaBHEHUHU, IK30- POIL

Y SHIOTEPMUUYECKHUX PEAKIIUIX httos://resh.edu.r
u/subject/29/8/
bubnuoreka
[HOK

TomnuBo (HeTh, yroib U METaH). https://m.edsoo.r

3arpsi3HEeHHE BO3/IyXa, CITIOCOOBI €T0 u/ff0d4c4a

MPEeAOTBPALIECHUS POIII
https://resh.edu.r
u/subject/29/8/
bubnuoreka
IHOK

[TpakTuueckas padota Ne 3 o Teme https://m.edsoo.r

«ITonmyuenue u cobupanme u/ff0d4ae?

KHUCJIOPO/JIa, U3YYEHHUE €T0 CBOMCTB) POII
https://resh.edu.r
u/subject/29/8/
bubnunoreka

Bonopon — anemeHT u mpocToe LIOK

BeniecTBo. Haxoxaenue B mpupo/ie https://m.edsoo.r
u/ffod4ddo
bubnunoreka

® . HOK

U3NYECKHE U XUMHUYECKUE CBOMCTBA
Bojopoaa. IIpuMeHeHMEe BoOOpOIa https://m.edsoo.r
Aoposa- 1ip AOPOA u/ff0d4ddo

POIII
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https://resh.edu.r
u/subject/29/8/

TloHATHE O KHUCIIOTAaX U COJISIX

bubnunoreka
[HOK
https://m.edsoo.r
u/ff0d50d2

Croco0bI TTosTy4eHus BOAOPO/ia B
naboparopuu

bubnunoreka
HOK
https://m.edsoo.r
u/ff0d4ddo
POIII
https://resh.edu.r
u/subject/29/8/

[IpakTrueckas padota Ne 4 o Teme
«[lonydyenue u cobupanue BOAOPO/A,
U3YYEHHUE ero CBOICTBY

bubnnoreka
IHOK
https://m.edsoo.r
u/ff0d4f42
POII
https://resh.edu.r

u/subject/29/8/

MousipHbiii 00BEM ra3oB. 3aKoH
ABoraapo

bubnunoreka
LHOK
https://m.edsoo.r
u/ff0d542e
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Brrunciienusa o0béMa, KOJIMYeCTBa
BEIIECTBA rasa Mo €ro U3BECTHOMY
KOJIMYECTBY BEILIECTBA WM 00BEMY

bubnunoreka
[HOK
https://m.edsoo.r
u/ffod55a0
POIII
https://resh.edu.r
u/subject/29/8/

Brruncnenus o06EMOB ra3oB 1o
YPaBHECHHUIO PEAKIIUU Ha OCHOBE
3aK0HA 0OBEMHBIX OTHOIIIEHUI Ta30B

bubnuoreka
[HOK
https://m.edsoo.r
u/ff0d5708
POIII
https://resh.edu.r
u/subject/29/8/

KonTtponbHas padota Ne3 o teme
«Kucnopoa. Bogopon.»

bubnnoreka
IHOK
https://m.edsoo.r
u/ff0d6342
POII
https://resh.edu.r

u/subject/29/8/

dusznueckue U XUMHUYECKHE CBOIICTBA
BOJIBI

bubnunoreka
LHOK
https://m.edsoo.r
u/ff0ds87a
POIII
https://resh.edu.r
u/subject/29/8/
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CocraB ocHoBanuii. [lorsarue 00
AHAUKATOPax

bubnunoreka
[HOK
https://m.edsoo.r
u/ff0d59e2
POIII
https.//resh.edu.r

u/subject/29/8/

Bopa xak pacTBOpuUTENb.
HaCI)IHICHHBIC 1 HCHACBIIIICHHBIC
pacTtBopbl. MaccoBast 10J1 BELIeCTBa
B pacTBope

bubnuoreka
[HOK
https://m.edsoo.r
u/ff0d5b40
POIII
https://resh.edu.r
u/subject/29/8/

[TpakTuueckast padota Ne 5 o Teme
«IIpurotoBieHue pacTBOpPOB ¢
onpeaesIEHHON MacCOBOM AoJen
PacTBOPEHHOTO BEILIECTBAY

bubnnoreka
IHOK
https://m.edsoo.r
u/ffod5eba

OKcuapl: coCTaB, KiaccuduKaus,
HOMEHKJIaTypa

bubnuoreka
LHOK
https://m.edsoo.r
u/ff0d664e
POIII
https://resh.edu.r
u/subject/29/8/

[Tonyuenue u XuMHUYECKHE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIX OKCUIIOB

bubanoreka
LHOK
https://m.edsoo.r
u/ff0d664e



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
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OcHoBaHus: COCTaB, KIacCU(PUKALINS,
HOMEHKJIaTypa

bubnunoreka
[HOK
https://m.edsoo.r
u/ff0d67ca
POIII
https.//resh.edu.r

u/subject/29/8/

[Tosmydenune n XMMH4YECKHE CBOMCTBA
OCHOBaHUH

bubnuoreka
[HOK
https://m.edsoo.r
u/ffod67ca
POIII
https://resh.edu.r
u/subject/29/8/

Kucnotsr: cocras, knaccudukanms,
HOMEHKJIaTypa

bubnnoreka
IHOK
https://m.edsoo.r
u/ffodfee2 POIII
https://resh.edu.r
u/subject/29/8/

HonyquI/Ie 1 XMMHYECKHE CBOMCTBA
KHCJIOT

bubnunoreka
LHOK
https://m.edsoo.r
u/ffOodfee2 POIII
https://resh.edu.r
u/subject/29/8/

Conu (cpemHue): HOMEHKIATYpa,
CHOCOOBI OTYYCHHS, XHMUYECKHE
CBOMCTBA

bubanoreka
LHOK
https://m.edsoo.r
u/00ad9474
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POII
https://resh.edu.r
u/subject/29/8/

[IpaxTueckas padota Ne 6. Pemenue
OKCIICPUMCHTAJIBHBIX 3ajJia4 IO TEME
«OCHOBHBIE KJIaCChl HEOPTraHNYECKUX
COCTMHEHU I

bubnunoreka
[HOK
https://m.edsoo.r
u/00ad9b7c
POIII
https://resh.edu.r

u/subject/29/8/

I'eneTnueckas CBA3b MCXKOY Kl1acCaMHu
HCOPraHNM4eCKUux COCI[I/IHGHI/Iﬁ

bubnunoreka
HOK
https://m.edsoo.r
u/00ad9a50
POII
https://resh.edu.r
u/subject/29/8/

O0001IeHre U cucTeEMaTU3aIHs
3HAHUU

bubnuoreka
LHOK
https://m.edsoo.r
u/00ad9ch2

KonTponsnas pabora Ne4 mo teme
"OCHOBHBIE KJIACChl HEOPraHUYECKUX
coequHeHun"

bubnunoreka
LHOK
https://m.edsoo.r
u/00ad9ela
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[lepBbie MOMNBITKY KIIACCU(PUKALIUU
XUMUYECKUX IEeMEHTOB. [IoHsaTHE O
rpynnax CXOAHbIX JIEMEHTOB

bubnunoreka
[HOK
https://m.edsoo.r
u/00ad9ffa
POIII
https.//resh.edu.r

u/subject/29/8/

[lepnoanueckuil 3aK0H 1
[Iepnoanueckas cucrema
XUMHUYeCcKnX deMeHToB 1. 1.
MenneneeBa

bubnuoreka
[HOK
https://m.edsoo.r
u/00ada52¢c
POIII
https://resh.edu.r
u/subject/29/8/

[lepuoapl, TpymIibl, MOATPYIIIBI

bubnnoreka
IHOK
https://m.edsoo.r
u/00ada52¢c
POII
https://resh.edu.r
u/subject/29/8/

Crpoenne atomoB. CocTaB aTOMHBIX
siaep. M3oTorbl

bubnuoreka
LHOK
https://m.edsoo.r
u/00ada342

CTtpoeHue 3IIeKTPOHHBIX 000JI04eK
aToMOB asieMeHToB [lepuonndeckoit
cuctemsl /1. 1. MeHaeneeBa

bubanoreka
HOK
https://m.edsoo.r
u/00ada6bc
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bubmmoreka

XapakTepucTuka XMuMHYECKOTO HOK
3JIEMEHTA 110 €T0 IMOJIOKECHUIO B https://m.edsoo.r
N u/00ada824
[Tepuonnueckoint cucreme /1. U. PO
Menpeneesa https://resh.edu.r
u/subject/29/8/
3nauenue [lepuoanyeckoro 3akoHa bubnuoteka
JUISL pa3BUTHSI HAYKU U NTPAKTUKH. [I. [HOK
N. MengaeneeB — y4€HbIH, Me1aror u https://m.edsoo.r
rpak JaHuH u/00ada96e
bubnnoreka
HOK
DIJIEKTPOOTPUIIATEILHOCTh aTOMOB https://m.edsoo.r
XUMHYECKUX DJIEMEHTOB/ u/00adaab8
Bcepoccuiickas mpoBepodHas paboTa POIII
https://resh.edu.r
u/subject/29/8/
bubanoreka
HOK
https://m.edsoo.r
HNoHnnas xuMmuueckast CBI3b u/00adac34
POII

https://resh.edu.r
u/subject/29/8/
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KoBanentaas MoJsIpHasd XUMHUYCCKas
CBA3b

bubnunoreka
[HOK
https://m.edsoo.r
u/00adaab8
POIII
https.//resh.edu.r

u/subject/29/8/

KoBanentnas HenossspHas
XUMUYECKas CBI3b

bubnuoreka
[HOK
https://m.edsoo.r
u/00adaabh9
POIII
https://resh.edu.r
u/subject/29/8/

CreneHb OKUCIICHUSA

bubnnoreka
IHOK
https://m.edsoo.r
u/00adae28
POII
https://resh.edu.r
u/subject/29/8/

OKHCIIUTEIIEHO-BOCCTAHOBUTEIIBHEIC
pCaKnuu

bubnunoreka
LHOK
https://m.edsoo.r
u/00adb076
POIII
https://resh.edu.r
u/subject/29/8/
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OKHUCIIUTEIN U BOCCTAHOBUTEIN

bubnunoreka
[HOK
https://m.edsoo.r
u/00adb076
POIII
https://resh.edu.r
u/subject/29/8/

KonTpomasnas pabora NeS no teme
«CtpoeHue atoma. XUMHUYECKast
CBSI3b»

bubnuoreka
[HOK
https://m.edsoo.r
u/00adb486
POIII
https://resh.edu.r
u/subject/29/8/

PeseprubIit ypok. O6001eHNE 1
cucTeMaTu3anys 3HaHu|

bubnnoreka
IHOK
https://m.edsoo.r
u/00adb33c
POII
https://resh.edu.r

u/subject/29/8/

PesepBHelit ypok. O600111eHNE U
crcTeMaTH3alHs 3HAHUI

bubnunoreka
LHOK
https://m.edsoo.r
u/00ad9ch2
POIII
https://resh.edu.r
u/subject/29/8/

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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9 KUIIACC

Ne KoanuecTBo 4acon 1 DJIeKTPOHHbIE
ara
T KonTpounb uudposbie
€Ma ypoka HpaKanec H3Y4YCH
n/ Bcero | Hble o0pa3oBaTejibHbIE
Kue padorbl | M
n paboThI pecypchl
n . bu6moreka [IOK
€PHOINYECKUM 3aKOH.
https://m.edsoo.ru/00adb59e
[Iepnoanueckas cucrema
! XUMHYECKUX 31eMeHToB 1. 1 L POII
T https://resh.edu.ru/subject/29
MenneneeBa
19/
3 bu6moreka [IOK
AKOHOMEPHOCTH B
N https://m.edsoo.ru/00adb6b6
W3MEHEHUH CBOWCTB
2 XUMUYECKUX DJIEMEHTOB L ol
. https://resh.edu.ru/subject/29
MIEPBBIX TPEX MEPUOIOB 1o/
bu6moreka [IOK
Knaccudukanus u https://m.edsoo.ru/00adb7e2
3 HOMEHKJIaTypa 1 PolI
HEOpPraHWYECKUX BEIIECTB https://resh.edu.ru/subject/29
19/
bubmuoreka [{OK
Bupl xumMudeckoi CBs3U U https://m.edsoo.ru/00adbac6
4 THITBI KPUCTAJUTHYECKUX 1 POl
peméToK https://resh.edu.ru/subject/29
19/
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KonTtponsnas padora Nel mo
teMme «IloBropenue u
yrayOieHne 3HAHUHA
OCHOBHBIX Pa3/eioB Kypca 8
KJ1acca»

Knaccudukanus xumuaeckux
peakuuii o pa3IMYHbIM
MpU3HAKaM

bubmmoreka [IOK
https://m.edsoo.ru/00adbch0
POIII
https://resh.edu.ru/subject/29
19/

[Tonsatne o ckopoctn
XUMHUYECKON PEaKIUU.
[ToHATHE O TOMOTEHHBIX U
TeTEPOre€HHBIX PEAKLIHIX

bubmoreka [IOK
https://m.edsoo.ru/00adbe9a
POIII
https://resh.edu.ru/subject/29
19/

IloHsATHE O XUMHYECKOM
paBHOBecHH. DaKTOPHI,
BIIUSFOIIUE HA CKOPOCTh
XUMUYECKON PEaKuu 1
IOJIOYKEHUE XUMHUYECKOTO
paBHOBECHs

bu6mmoreka [JOK
https://m.edsoo.ru/00adc28c
POII
https://resh.edu.ru/subject/29
19/

OKHCIIUTEILHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

bubmuoreka [{OK
https://m.edsoo.ru/00adcade
POIII
https://resh.edu.ru/subject/29
19/



https://m.edsoo.ru/00adbcb0
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://m.edsoo.ru/00adbe9a
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://m.edsoo.ru/00adc28c
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://m.edsoo.ru/00adcade
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/

Teopus dIEKTPOIUTHYECKON

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

10 nuccoranuy. CUIbHEBIE U POIII
CJTa0BIC AIIEKTPOJIUTHI https://resh.edu.ru/subject/29
19/
bu6mmoreka [{OK
https://m.edsoo.ru/00add448
11 HNoHHbIE ypaBHEHHUs peaKkuil POIII
https://resh.edu.ru/subject/29
19/
XUMHYECKHE CBOMCTBA KUCIIOT Bubnuoreka ITOK
1 OCHOBAaHHUHU B CBETE https://m.edso0.ru/00add5d8
12 Mpe/ICTaBIeHUH 00 POIII
AIEKTPOJTUTUYECKON https://resh.edu.ru/subject/29
IUCCOLIMAINN 19/
X N N bu6moreka [IOK
HMHUYECKHE CBOMCTBA COeH
o https://m.edsoo.ru/00add8b2
B CBETE MPEJICTABICHUN 00
13 ANEKTPOJIUTUUECKON POl
https://resh.edu.ru/subject/29
JIHCCOLHAIUH 9/
bu6mmoreka [JOK
https://m.edsoo.ru/00add9d4
14 [TonsaTHe o rumpoause comei POIII
https://resh.edu.ru/subject/29
19/
15 O06o06meHuE 1 bu6mmoreka [JOK

CHCTeMaTHu3alus 3HaHu!

https://m.edsoo.ru/00addd12



https://m.edsoo.ru/00adcd68
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://m.edsoo.ru/00add448
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://m.edsoo.ru/00add5d8
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://m.edsoo.ru/00add8b2
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://m.edsoo.ru/00add9d4
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://m.edsoo.ru/00addd12

[Tpaktuyeckas padora Ne 1.

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

16 «Pemmenne POII
JKCIIEPUMEHTAJIBHBIX 3a7a9)» https://resh.edu.ru/subject/29
19/
KonTpomasnas pabora Ne2 no bubnmorexa LOK
https://m.edsoo.ru/00addecO
17 TeMe «DIEKTPOTUTHIECKAs PIII
. X
FIHCCOMHANITL. AMMHITCCIHIE https://resh.edu.ru/subject/29
pEaKIuu B pacTBOPAX» 10/
bu6mmoreka [IOK
OO6mrast xapakTepucTuKa https://m.edsoo.ru/00addfe2
18 raJIOTEHOB. XUMHUYECKHE POIII
CBOICTBa Ha MpUMeEPE XJIopa https://resh.edu.ru/subject/29
19/
XnopoBogopoa. Comnsanas bubmuorexa LLOK
https://m.edsoo.ru/00ade104
KHCJI0Ta, XUMHYECKHE
19 CBOMCTBA, IOJIyUEHHE POLI
’ yi ’ https://resh.edu.ru/subject/29
MIPUMCHCHHE
19/
[IpakTuueckas padbora Ne 2 o Eubmorexa OK
o https://m.edsoo.ru/00ade348
teme «llomydyeHue costHOM
20 POIII

KHUCTIOTBI, U3yYeHHE €&
CBOWCTBY»

https://resh.edu.ru/subject/29
19/



https://m.edsoo.ru/00addbfa
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://m.edsoo.ru/00addec0
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://m.edsoo.ru/00addfe2
https://resh.edu.ru/subject/29/9/
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https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/

Bbruncnenus no ypaBHeHUsAM
XUMHUYECKUX PEAKIUH, ECIIH

bubmuoreka [IOK
https://m.edsoo.ru/00ade488

21 OJIMH U3 PEarcHTOB JaH B POl
a p A https://resh.edu.ru/subject/29
N30BITKE
19/
bubmmoreka [IOK
https://m.edsoo.ru/00ade64a
29 OO6mras xapakTepucTuKa e
VIA-
JICMEHTOB TPyHHEt https://resh.edu.ru/subject/29
19/
AmtoTpomnHbie MOAUBUKAITIT BubmaoTexa LIOK
cepbt. HaxXoskIeHHe Cephl 1 6 https://m.edsoo.ru/00ade64a
23 COI; I;IHeHHfI B IIPUPO l(: POHI
a pu poae. https://resh.edu.ru/subject/29
XHUMHUYECKUE CBOMCTBA CEPhI 19/
bu6mmoreka [IOK
CepoBoopo, CTpOEHHE, https://m.edso00.ru/00ade802
24 (bU3UYEeCKUEe U XUMHUYECKUE PolI
CBOIicTBa https://resh.edu.ru/subject/29
19/
Oxkcuppl cepbl. CepHas Brbmaorexa LJOK
https://m.edsoo.ru/00adea28
KHCJIOTa, GU3HUYECKUE U
25 POIII

XHUMHNUYCCKHEC CBOﬁCTBa,
IIPUMCHCHHUC

https://resh.edu.ru/subject/29
19/



https://m.edsoo.ru/00ade488
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://m.edsoo.ru/00ade64a
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://m.edsoo.ru/00ade64a
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
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https://resh.edu.ru/subject/29/9/
https://m.edsoo.ru/00adea28
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/

XUMHUYECKUE PEaKUH,
JIEKAIIME B OCHOBE
IIPOMBIIIJIEHHOTO criocoda

bu6mmoreka [{OK
https://m.edsoo.ru/00adec8a

26 MIOJIy4YEHUS! CEPHOMN KUCIIOTHI. POIII
XHAMHMYECKOE 3arpsA3HEHUE https://resh.edu.ru/subject/29
OKpPY/KaroIel Cpebl 19/
COCITMHEHUSIMH CEPBI
bu6mmoreka [IOK
. https://m.edsoo.ru/00adec8a
Brruncnenune MmaccoBou 10U
27 BBIXO/Ia MPOJIyKTa PEaKIIuU PoLI
https://resh.edu.ru/subject/29
19/
OO6mras xapakTepucTuKa Bubmuoreka ITOK
aneMeHToB VA-Tpynmbl. A30T, https://m.edsoo.ru/00adeea6
28 pacrpocTpaHeHHE B PUPOJIC, PO
(hM3UYECKUEe U XUMHUYECKUE https://resh.edu.ru/subject/29
CBOliCTBa 19/
bu6mmoreka [IOK
AMMHuak, ero pusudeckue u https://m.edso0.ru/00adf004
29 XHUMHYECKHE CBOMCTBA, POII
MOJYy4YeHUE U IPUMEHEHUE https://resh.edu.ru/subject/29
19/
bu6mmoreka [JOK
ITpaktuyeckas padora Ne 3 mo https://m.edsoo.ru/00adf180
30 teMe «llonyyeHne ammunaka, POIII

HU3YUCHHUC CTO CBOMCTBY

https://resh.edu.ru/subject/29
19/



https://m.edsoo.ru/00adec8a
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://m.edsoo.ru/00adec8a
https://resh.edu.ru/subject/29/9/
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https://resh.edu.ru/subject/29/9/

A30THas KHCI0Ta, €€

bubmuoreka [IOK
https://m.edso0.ru/00adf306

31 ¢bu3nvecKre 1 XUMHUECKUE POIII
CBOMCTBA https://resh.edu.ru/subject/29
19/
Hcnonp3oBaHnne HUTPATOB U
N bu6moreka [IOK
COJIe aMMOHHUSI B KAUECTBE
. https://m.edsoo.ru/00adf518
MUHEPAJIbHBIX YIOOpEHUH.
32 XHUMUYECKOE 3arpsi3HEHUE PO
. P https://resh.edu.ru/subject/29
OKPYXaloIen cpepl 19/
COCIUHEHUSIMH a30Ta T
docdop. Oxcua pocdopa (V) bubmorexa LIOK
https://m.edsoo.ru/00adf68a
u pochopnas kucnoTa,
33 ¢buznyeckue 1 XuMU4ecKue POl
5 https://resh.edu.ru/subject/29
CBOICTBa, MOJIy4YeHHE 19/
Hcnonws3oBanue docdaTtoB B bubmmorexa LIOK
https://m.edsoo.ru/00adfc20
KayecTBE MUHEPATbHBIX
34 oOpeHuii. 3arpsi3HeHne POLI
yAobp N p https://resh.edu.ru/subject/29
MIPUPOIHOM cpenbl hochaTamu 19/
bubmuoreka [{OK
Yraepon, paclipoCTpaHEeHHE B https://m.edsoo.ru/00adfd9c
35 npupoje, puznueckue u POIII

XHMHUYECKHE CBOMCTBA

https://resh.edu.ru/subject/29
19/



https://m.edsoo.ru/00adf306
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://m.edsoo.ru/00adf518
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https://resh.edu.ru/subject/29/9/

Oxcunpl yriaepoaa, ux
¢bu3nvecKrue 1 XUMHYECKHE

bubmnoreka [IOK
https://m.edsoo.ru/00adfebe

36 CBOMCTBA. DKOJIOIMYECKUE POIII
po0OIeMBbl, CBSI3aHHBIE C https://resh.edu.ru/subject/29
okcuzaoM yriepona (1V) 19/
bubmmoreka [{OK
https://m.edsoo.ru/00ae006¢c
37 VYroJibHAs KUCIOTA U €€ COJIn POII
https://resh.edu.ru/subject/29
19/
[Ipaktruueckast pabota Ne 4 o Bu6nuoreka ITOK
teme "[lonyyenue https://m.edsoo.ru/00ae027e
38 YTJIEKHUCIIOTO Ta3a. PO
KauecTBenHas peakiusa Ha https://resh.edu.ru/subject/29
kapOoHaT-HOH" 19/
bu6mmoreka [JOK
[TepBoHauanbHBIC TOHATUS 00 https://m.edsoo.ru/00ae054e
39 OpPraHUYECKUX BEIIECTBAX KaK POl
0 COEJIMHEHHUSIX yriepoaa https://resh.edu.ru/subject/29
191
bubmuoreka [JOK
https://m.edsoo.ru/00ae080a
40 Kpemuuii u ero coeauHeHus POIII

https://resh.edu.ru/subject/29
19/



https://m.edsoo.ru/00adfebe
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://m.edsoo.ru/00ae006c
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://m.edsoo.ru/00ae027e
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[Tpaktuyeckas padora Ne 5.

bubmuoreka [IOK

Pemenne https://m.edso0.ru/00ae0bf2
41 JKCIIEPUMEHTAIIBHBIX 3a4a4 110 POIII
TeMe «Baxaeme https://resh.edu.ru/subject/29
HEMCTAJIJIBI U UX COCAUHCHU S &
bu6mmoreka [IOK
KonTpomasnas padora Ne3 no https://m.edsoo.ru/00ae0el8
42 TeMe «Baxnerme POIII
HEeMETaJIBl ¥ UX COSINHECHUS https://resh.edu.ru/subject/29
19/
OO01as XxapakTepucTuKa
XUMHYECKUX DJIEMEHTOB — Bu6moreka ITOK
MeTauioB. Meramndeckas https://m.edso0.ru/00ae103e
43 CBSI3b M METaJNIMYECKAs POIII
KpHUCTaJUIMYECKas peiIéTKa. https://resh.edu.ru/subject/29
duznyeckue cBOMCTBA 19/
METAJIJIOB
XuMHYeCcKHe CBOMCTBA Brbmaorexa LJOK
https://m.edso00.ru/00ae1156
44 METAJIIOB. —

DNEeKTPOXUMHUYECKUH P
HaAMpPSLKEHUN METaIJIOB

https://resh.edu.ru/subject/29
19/



https://m.edsoo.ru/00ae0bf2
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://m.edsoo.ru/00ae0e18
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://m.edsoo.ru/00ae103e
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://m.edsoo.ru/00ae1156
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/

45

OOm1re cnocoObl MOTyYeHUs
MeTaioB. CruiaBbl.
Brraucienus o ypaBHEHUSIM
XUMHUYECKUX PEAKIUH, ECIIH
OJIMH W3 PEareHTOB COACPIKUT
IpUMecH

bubmnoreka [IOK
https://m.edso0.ru/00ae1156
POIII
https://resh.edu.ru/subject/29
19/

46

[TonsaTHE O KOppPO3UN
METaJIOB

bubmmoreka [{OK
https://m.edso0.ru/00ae1278
POIII
https://resh.edu.ru/subject/29
19/

47

Illenounbie METaJIbI

bu6moreka [IOK
https://m.edso00.ru/00ael14b?2
POII
https://resh.edu.ru/subject/29
19/

48

OKcHIIBI U THIPOKCHIBI
HATpUs U Kaus

bu6moreka [IOK
https://m.edso0.ru/00ael14b2
POII
https://resh.edu.ru/subject/29
19/

49

I[{emo4yHO3EMENBHBIE METAIIBI
— KaJIBbLUHA ¥ MarHUi

bubmuoreka [JOK
https://m.edsoo.ru/00ae15e8
POII
https://resh.edu.ru/subject/29
19/



https://m.edsoo.ru/00ae1156
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://m.edsoo.ru/00ae1278
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Baxxneiiie coeIMHEHU

bubmuoreka [IOK
https://m.edsoo.ru/00ael15e8

50 KaJIbIIUA PBLH
1 https://resh.edu.ru/subject/29
19/
51 KonTtponeHas padota Ne4
"MeTtannbl 1 UX coeauHeHus"
bu6mmoreka [IOK
. https://m.edso0.ru/00ae1886
JKEcTKOCTH BOABI U CIIOCOOBI
52 e€ ycTpaHeHHS PoIl
yerp https://resh.edu.ru/subject/29
19/
bu6mmoreka [IOK
[Tpaktruueckast pabota Ne 6 o https://m.edsoo.ru/00aelae8
53 Teme "JKEcTKoCTh BOIBI U POIII
METO/Ibl €€ yCTpaHEeHUs" https://resh.edu.ru/subject/29
19/
bu6mmoreka [JOK
https://m.edsoo.ru/00aelc64
54 AnroMuHAI POII
https://resh.edu.ru/subject/29
19/
bubmuoreka [JOK
AmoTepHbIe CBOfCTBA https://m.edsoo.ru/00aelc64
55 POIII

OKCHJIa ¥ THIPOKCHIA

https://resh.edu.ru/subject/29
19/



https://m.edsoo.ru/00ae15e8
https://resh.edu.ru/subject/29/9/
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bubmuoreka [IOK
https://m.edsoo.ru/00ael1d86

56 Keneso POIII
https://resh.edu.ru/subject/29
19/
bu6mmoreka [{OK
https://m.edsoo.ru/00ae35e6
OKCI/II[I)I, THAPOKCUABI U COJIN
> xenesa (II) u sxeneza (I1I) PoIl
https://resh.edu.ru/subject/29
19/
58 O06o06mmeHne
cucreMaTtui3annda 3HaHNU
[TpakTruueckas pabota Ne 7. bu6mmoreka IIOK
Pemenne https://m.edsoo.ru/00ae3de8
59 AKCIIEPUMEHTAIILHBIX 3a7a4 10 PO
Teme «BaxHeme MeTaibl 1 https://resh.edu.ru/subject/29
WX COCTUHCHUS 19/
Breruncienus mo ypaBHEHUSIM
XUMHUUYECKUX PEaKIUi, eciu bu6mmoreka [IOK
OJIMH U3 PEarcHTOB JIaH B https://m.edsoo.ru/00ae1750
60 M30BITKE WIIA COJICPKUT POl

npuMecu. Beraucnenus
MacCOBOH JIOJIU BEIXO1a
MPOIyKTa PEAKIUU

https://resh.edu.ru/subject/29
19/
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O06o0611eHNE U

61
cUCTeEMAaTU3alus 3HaHUN
KonTtposneHas padora Ne5 mo
62 TeMe «BaXxHenIme MeTaJuibl U
UX COEINHEHUI
bubmmoreka [IOK
BemecTBa u matepuainsl B https://m.edso0.ru/00ae3f50
63 IMIOBCEIHEBHOM XU3HA POIII
geJI0BEKa https://resh.edu.ru/subject/29
19/
64 XHWMHYECKOE 3arpsA3HEHUE bubnuoreka [JOK
OKpY)KaroLEn Cpeibl https://m.edsoo.ru/00ae4270
bu6moreka [IOK
https://m.edsoo.ru/00ae4270
Ponbs xumuu B pemieHun
65 3KOJIOTHYECKUX IIPOOIIEM POLI
p https://resh.edu.ru/subject/29
19/
bubnuoreka [{OK
https://m.edsoo.ru/00ae0d0a
HroroBas KOHTpOJIbHAS
66 POIII

pabota

https://resh.edu.ru/subject/29
19/
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Pesepubriit ypok. O600mieHne

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

67 N 1 POIII
1 CHCTOMATH3AII SHARIH https://resh.edu.ru/subject/29
19/
68 PesepBHblit ypok. O60011eHNE 1 bubnuoreka [IOK
U CUCTEMAaTHU3alUs 3HAHUHN https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB 68

10 ITTPOI'PAMME



https://m.edsoo.ru/00adb33c
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YUYEBHO-METOAUYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O TIPOLECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

» Xumus: 8- kiiacc: 6a30BbIN ypOBEHB: YUCOHUK; 5-¢ U3ganue, nepepadoTaHHoe,
8 kiacc/ I'abpuensia O.C., OctpoymoB IN.T"., Cnagko C.A. AKITMOHEPHOE
obmectBo «M3natenscTBO «IIpocBemnieHne»

» Xumus: 9-i kiacc: 6a30BbIi ypOBEHB: YUCOHUK; 5-¢ U3aaHue, nepepadboTaHHoe,
9 knacc/ IN'abpuensan O.C., Octpoymon W.I'., CnankoB C.A. AkiinoHepHoe
obmectBo «M3narensctBO «IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
Xumusi(6a3oBbIiypoBeHb ). Peainzanust oOpa3oBaHus: METOUYECKOE MTOCOOUE st
yuurens / Kasepuna A. A., [luayruna

I''B.; nox pen.I'. B. Ilnuyrunon. M. : ®I'BHY «MHCcTUTYT CTpaTeruu pa3Butus
obpazoBanus PAO», 2022 81 c.:um.

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
https://resh.edu.ru/subject/29/8/

https://uchi.ru/?ysclid=Imhhh24r5j999440732

https://urok.1c.ru/library/?FILTER=Y Q= SUBJECTS%5B%5D=9521
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