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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHuMsl, IPEACTABIECHHBIX
B ®I'OC OOO, a Takke Ha OCHOBe (eaepasbHOll paboueil mnporpaMMbl
BOCITUTAHUS U C YUETOM KOHIEMIIUU MPENoaBaHus yueOHOTo nmpeaMeTa « XuMHUs»
B 00pa3oBaTenbHbIX opranu3anusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LEAX, OOIIeH cTpaTeruu
o0y4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYyYAIONIUXCA CPEICTBAMU Y4EOHOTO
nmpeamera, yCTaHABIIMBAET o0s3aTeNbHOE peIMETHOE coJiepKaHue,
npeaycMaTpUBAeT pPACHpPECICHHEe €ro Mo KjaccaM M CTPYKTypUpOBaHUE IO
pasieliaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIE XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHIYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIecca, BO3PACTHBIX
0ocoOeHHOCTEW O00ydYarouuxcsi, OIpenensieT BO3MOXKHOCTH —MpeaMera  JUls
peanuzanuu TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOU
IpOorpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4YeHHs] XUMUU Ha YPOBHE IeJIeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaroIIerocsi MO OCBOEHHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHWE XHWMHUH CIY>)KHT OCHOBOW uisi (OpPMHpPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (GopMUpPYEMble XUMHUEH TMPENCTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUUd M 00 SBOJIOIUHU BEIIECTB B MPUPOJE, O MYTAX PEHICHHS TI00aIbHBIX
npoOJjieM YCTOMYHMBOTO Pa3BUTHS YEIOBEYSCTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBO U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupOBaHUS KYTbTYphI TUYHOCTH, €€ 001Iel 1 (QYHKIIMOHATHHOU TPAMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
oOydJarommxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIEeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX KakK B
MOBCEIHEBHOM KU3HU, TaK U B MPOGHECCHOHAIBHOU JIESITEIbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJIsS/1a HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIECHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOI BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00YyUYaIOIINXCS.

JlanHble HampaBieHUss B OOyUYEHHU XUMUU O0ECNEeurBaIOTCS CHenu(UKOM
cColep>KaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SABISIETCS  MEAaroruyecku
aJaniTHPOBAaHHBIM OTpa)K€HHEeM 0a30BOM HAyKW XMMHH Ha ONpeeIEHHOM dTarne e
Pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 0O0IIEero 0Opa3oBaHUs OPUECHTUPOBAH HA
OCBOCHHE OOYYAIONIUMHUCS CHUCTEMBbI TEPBOHAYATIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHMYEeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHHsl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOro mojaxoja k e€ umaydeHuto. CojepikaHue CKIQJbIBACTCS U3 CUCTEMBI
MOHSATUN 0 XMMUYECKOM 3JIEMEHTE M BEIECTBE M CUCTEMBbI IOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYpPHO OpPraHM30BaHbl 10 MPHUHIUITY
MIOCJIEIOBATEIILHOTO Pa3BUTHSI 3HAHWW HA OCHOBE TECOPETHUECKUX IPEIACTaBICHUM
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

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

— YYEHHS O CTPOEHUH aTOMa U XUMHYECKOH CBSI3H;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIOJNHAS (YHKIUU OOBSICHEHHUS M MPOTHO3WPOBAHMS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
IIPEACTABIECHUS O XUMUYECKON COCTaBISIONIEH HAYYHOU KapTUHBI MUPA B JIOTHUKE
€€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MEeToJaM MO3HAaHUS B Hayke. M3ydeHue XUMHUM MPOUCXOIUT C MPHUBICUYEHHUEM
3HAHUW U3 paHee H3YYEHHBIX YYEOHBIX mpeAMeToB: «OKpyX alomuil MHUpY,
«buonorus. 5-7 knacce» u «Pu3zmnka. 7 Kiaccy.

[Ipy wW3ydeHWHM XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWIA OCHOB
XUMHUYECKOW HAyKH KaK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATeIbHOCTH 4YEJIOBeKa M Kak OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMU CHUCTEMBI XUMHUUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUYECCKUX MOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa, f3blKka HayKH, B



NpUOOLIEHNM K HAyYHbIM METOAaM I[IO3HAHMS TMpPU H3YYEHUU BEIIECTB U
XUMHYECKUX peakluii, B (OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUM U
UX TPUMEHEHUH B Y4YEOHO-IIO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JeSTENbHOCTH, OCBOEHUM MpaBWil Oe30MacHOro oOpamieHus ¢ BelleCTBaMU B
IIOBCETHEBHOM KU3HMU.

[Ipy M3yyeHUM XUMHUHU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HauYEHUE MPUOOPENI TaKHe LU, KaK:

— (opmMupoBaHHE MHTEJUIEKTyaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY MPHUHATUIO PEHICHUH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

—  HampaBJICHHOCTh OOyYeHHMs] Ha  CHUCTEMaTHYecKoe MpUOOIIeHHE
oOydJaromuxcs K CamMOCTOSITEIbHOM MO3HABATEIbHON JEeATENbHOCTH, HAYYHBIM
METOJIaM TIO3HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XUMUU,

— obecrnieyeHue yCclIoBUM, CIOCOOCTBYIOIINX MTPHUOOPETEHUIO 00yYarOIIUMHUCS
OMbITAa Pa3HOOOPA3HOM NEATETbHOCTH, IMO3HAHUA W CAMOMNO3HAHUS, KIIHOYEBBIX
HABBIKOB (KITFOUEBBIX KOMIETEHIMI), UMEIOUIUX YHUBEpPCAJIbHOE 3HAUCHUE MJIf
Pa3JINYHBIX BUJOB AEATEIbHOCTH;

— (dopmupoBanue o0mel (YHKIMOHATBFHOM UM €CTECTBEHHO-HAYYHOMU
rPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUH OOBSCHATH M OILEHUBATH SIBIICHUS
OKPYKAIOUIEro MUpa, UCIHOJIb3YSl 3HAHUS M OMbBIT, MOJYyYEHHBIC NPU H3YYCHUU
XUMHH, TPUMEHSTh HMX TpPH PEHICHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZAOBOM JAEATEIbHOCTH;

— ¢opMmupoBaHHE y OOyYalOlmUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAaHHUS 1EHHOCTH XHMHYECKUX 3HAHUW HJis BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00Pa3HOro TOBEAEHUS B OBITY U TPYHOBOM JEATENBHOCTH B ILEIAX
COXPAHEHUS CBOETO 3[I0POBbs U OKPYKAIOIIEH MPUPOTHOMN Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCIIUTAHMIO Ha OCHOBE YCBOGHMs OOILEYEIOBEYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGMIsl U HANpPaBICHHOCTH JaJbHEHIIETO
00yJeHHUSI.

OOmiee YMCIO YacoB, OTBEAECHHBIX M M3YyYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETraTHOE COCTOSHHE
BemecTB. [loHsiTHE O MeTOMaxX MO3HAHUS B XUMHUHU. UHCTHIE BEIIECTBA M CMECH.
Cnoco0sI pa3zjeneHus cMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUE dyeMeHThl. CHMBOJIBI XUMHUYECKUX
anemMeHTOB. [IpocThie U ClIOXKHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSTHCTBa cocTaBa BemiecTB. OTHOCHUTENbHAsE aToOMHas —Macca.
OtHOcUTeNnbHAs MOJICKYJISIpHAas Macca. MaccoBas 10711 XUMUYECKOTO AJIEMEHTa B
COCTMHEHUH.

KonnuectBo BemecTBa. Moinb. ModisipHas macca. B3auMocBsI3b KOJIMUECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BelecTBa. Pacuérel mo ¢opmyiam
XUMHUYECKUX COECTUHEHUI.

@u3nuecKne U XMMHUYECKHUE SIBJIICHUS. XMMHUUECKasl peakius U €€ MpU3HAKU.
3aKOH COXpaHEHHsS MacChl BellecTB. XUMHUYeckue ypaBHeHus. Knaccudukanms
XUMHYECKUX PEaKINi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCY/0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu |
npuéMaMu oOpaleHusi ¢ 1abopaTOPHbIM 00OpPYAOBAaHUEM, U3YyUYEHHUE M ONHCAHHE
(bU3UYECKUX CBOMCTB O0Opa3llOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJICHHUE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pPacTHUpaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IPOKATUBAHHE
METHOM TIPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KHCIIOTOW) SIBJICHUM, HaOIIOJCHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakluil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPHIOM Oapusi, pa3jioKeHHe TUIPOKCHA
menu (1) mpu HarpeBanwum, B3auMoIelicTBUE XkKene3a ¢ pacTBopom coiu meau (I1),
M3YYCHHE CTOCOOOB pa3/eNieHHs] CMECEH: C TIOMOIIbI0 MarHuTa, (UILTPOBAHHE,
BBITIApUBAHUE, TUCTHIULINS, XpoMaTorpadus, MPOBEACHIUE OYUCTKUA IMOBAPEHHOM
COJIM, HAOIIOJEHWE W  ONHWCAaHUE  PEe3yJIbTATOB  MPOBEJICHHS  OIbITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAHEHUsSI MAacChl, CO3/JaHHE MOJENe MOJEKyl
(LIapOCTEPIKHEBBIX ).

Ba:kHeiine nmpeacTaBuTe/ M HEOPraHUYECKHUX BellleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopoa — 3JI€eMEHT U MPOCTOE
BelecTBo. Haxoxknenwe kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. IIpumenenue kucinopoma. CrocoOb



MOJIy4YeHUsT KUCIOpoJa B Ja0OpaTopuu U MOPOMBIIUIEHHOCTH. Kpyrosopot
Kuciopoza B mpupoje. O30H — alIoTponHas MOAU(PUKALMS KUCIOPOIa.

TeroBoit >P(GEeKT XUMUYECKON pPEaKUUU, TEPMOXUMHUYECKUE YpPaBHEHMS,
9K30- M DJHAOTEPMHUUYECKHE pEaKUuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3JlyXa, YCUJIEHHE MMApHUKOBOTO 3P eKTa, pa3pylieHrne 030HOBOTO CIIOS.

Bopopon — »snmemeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupojse, GU3MYeCKHe UM XUMUYECKHUE CBOWCTBAa, MPUMEHEHHUE, CIOCOObI
nosryyeHust. Kuciaortsl u conu.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

®dusznyeckue CcBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PacTBOpPbl. PacTBOPUMOCTH BEILIECTB B BOJIE.
MaccoBast 10Jisl BELIeCTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOABI. OCHOBaHUA.
Ponb pacTBOpOB B mpupojie U B KU3HU YesoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranumueckux coeauHennii. Oxcuanl. Kiaccuduxamms
OKCHJOB:  coyieoOpa3ytonie  (OCHOBHBIC,  KHUCJIOTHbIE, aM@oTepHbie) W
HeconeoOpasyromue. Homenkinatypa okcunoB. Pusnueckue W XUMHUYECKHE
cBOMcCTBa OKCUIO0B. [lonyueHne OKCuIoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHUsA. HomeHkinaTypa ocHoBaHUW. DPU3MYECKHE U XMMHUYECKHE CBOMCTBA
ocHoBaHui. [losryuenrne oCHOBaHUI.

Kucnortel. Knaccudukamnus kucinor. Homenknarypa kucinor. Ousudeckue u
XUMHYECKHUE cBoMcTBa KuciaoT. Psan aktuBHocTH MetaiuioB H. H. bekerosa.
[Tomydenue KUCHOT.

Conu. Homenknatypa comneil. @usndeckrue U XMMHYECKHE CBOWMCTBA COJIEH.
[Tony4enue comei.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHEHUMU.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEACIICHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHE,
coOupaHue, pacno3HaBaHWE M M3YYCHHE CBOMCTB KHCIOpOJa, HaOItoIeHne
B3aMMOJICMCTBUSL BEUIECTB C KHUCIOPOJAOM U YCIIOBHS BO3HHUKHOBEHUS U
MpeKpalieHuss TopeHus (Mokapa), O3HAKOMJIEHHE C oOpas3laMu OKCHAOB U
OMHMCAHWE WX CBOWCTB, IOJYy4YEHUE, COOMpAaHHE, pACNO3HABAHWE W H3YYCHHE
CBOMCTB Bojopojaa (ropeHue), B3aumojaeicTBre Bogoponaa ¢ okcugom meau (1)
(BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPHUAJIOB), HaOIOJeHUE 00pa3OB BEIECTB
KOJIMYECTBOM | MOJb, HCCIEIOBAaHUE OCOOCHHOCTEW PAaCTBOPEHHUSI BEUIECTB C
pPa3IMYHOM PACTBOPUMOCTHIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBUE BOJBI C METAJIIaMHU
(HaTpueM ©  KajgbliueM) (BO3MOXKHO  HCIIOJIB30BAaHHUE  BHUIEOMATEPHAJIOB),



uccleoBaHue OoOpas3llOB  HEOPraHMYECKHX BEIIECTB PAa3IMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHJMKATOPOB B PacTBOPAX KUCJIOT W IIEJIOYEH,
uzydyeHue B3aumozeiictBus okcunga meau (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaUIaMH, PEaKIuid HEeUTpalIu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajlla JAPYTMM U3 PacTBOpPA COJM, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/lad 1o TeMe «BakHehlue KIAacChl HEOPraHUYECKUX
COCMHEHUIN.

HHepuoanuecknin 3axkoH u Ilepuoamyeckas cucremMa XHMHYECKHUX
ieMeHToB JI. U. MenpgeaeeBa. CtpoeHue aTomMoB. XHMHUYECKAsl CBS3b.
OKHCIHUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJeMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMENbHbIE METaJlIbl,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(pOTEPHBIC OKCHUIBI
U TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX AJIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEPUOJIHAsA  (QOpPMBI
[Tepnoguueckoit cucrtembl xumuueckux aneMeHToB [[. 1. Menneneea. [lepuoabl
u rpynnbl. PU3NYECKHII CMBICI MOPSAKOBOIO HOMEpa, HOMEpPOB IepuoAa H
TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX ~ 000J04eK aroMOB TepBbIX 20 XMMHYECKHUX  DIIEMEHTOB
[Tepuonuueckoit cucremsl . M. MeHnneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 10 €ro MoJIoKEeHUIO B [lepuoanueckon cucreme JI. M. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJTIMYECKUX CBOMCTB M0 TPYyIaM U NEPUOIAM.

3nauenue [lepuoanueckoro 3akona u [lepuoandeckoi cucTeMbl XUMUYECKUX
3JIEMEHTOB Il pa3BUTUsl Hayku W mnpaktuku. [[. M. MennpeneeB — y4y€Hbld U
rpaXkJ1aHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs U HEMOJSIPHAsi) CBSI3b.
DIEKTPOOTPULATEIBHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSA3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponecchl okucaeHus u BoccTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YCHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LMHKA C PAacTBOPAMHM KHUCJIOT W IIEJOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIAX — MPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropeHue, peakiuy pa3ioxKEHUsl, COSTUHEHU).

Mexcnpeomemunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€HM MPH HM3YYEHUM XHUMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 HCIOJIb30BaHUE KaK OOIIMX eCTeCTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMM ISl OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKaIusi, NEePUOJAUYHOCTh, HAOIIOJEHUE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aTroM, OJJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
W30TOIbl, PaJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEIO,
00bEM, arperaTHOe€ COCTOSIHME BEIECTBA, a3, (pu3nuecKkue BEIUYUHBI, €UHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3B€3/1b1, COIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, rugpochepa, MuHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILUIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

Ilepuognueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB /.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPUOJAOB, KajlMsi, KalbLHUs U UX
COEIMHEHNUII B COOTBETCTBUM C IIOJOKEHUEM »3JieMeHTOB B llepumonnueckoi
CUCTEME U CTPOECHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHUYECKOW CBSI3U. THUIBI KPUCTATIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukainus 1 HOMEHKIATypa HEOPraHUYECKUX BEHIECTB. XUMHUYECKHUE
CBOWMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIAacCaM HEOPraHUYECKUX
COEMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi M0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYACTBYIOIIMX B PEAKIMH BEIIECTB, MO TeIjioBoMy d(ddekry, 1o
U3MEHEHUIO CTENEHEH OKUCIIEHUS XUMHUYECKUX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
Y4acTHUIO KaTanu3aropa). JK30- U SHAOTEPMUUYECKHE PEAKIIUH, TEPMOXUMUUYECKUE
ypaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMUMHUYECKHX peakiusx. [[oHATHEe O TOMOTEHHBIX M TeTEPOTeHHBIX
peakuusx. llonsitue o karanuse. [lonsTne o xumnueckoM paBHoBecun. DaKTOPHI,
BIIMSIOIIAE HA CKOPOCTh XHMHUYECKOM PpEAKIMH W TOJIOKEHUE XUMHYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTETbHO-BOCCTAHOBUTEIBHOM peaxkiuu. CocraBnenue YpaBHEHUI



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUUALINN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHU3M AUCCOLMAIMUA BEHIECTB C PA3JIUYHBIMH BUIAMHU
xumuueckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U C1a0ble SJEKTPOIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIIEHHBIE HOHHBIC YypaBHEHHs peakunid. CBONCTBA KHUCIOT,
OCHOBaHUW W COJIM B CBET€ TMPEJACTABICHUNH 00 DIICKTPOJIUTHYECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(XJopusa HaTpus), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKON pEaKIUH
OT BO3JEHUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIETOBAHUE DJIESKTPOMPOBOJTHOCTH
pacTBOpOB BENIECTB, IMpollecca JUCCOIMAIMM KHUCIOT, IIeJIoYed U coJiel
(BO3MOXKHO  HCTOJIB30BAHWE BHJICO MaTEpUaOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOMIMX  NPU3HAKKM  TMPOTEKaHUS  pPEaKIuidl  HMOHHOro  OoOMeHa
(oOpa3oBaHMe oOcajka, BbIIEIEHHE Tra3a, oO0pa3oBaHUE BOJbBI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ NPUMEPBI  OKUCJIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKLUU
(ropeHue, peaklUMH pa3jIoKEHUs, COCAUHEHUs), PACIIO3HABAHWE HEOPraHUYECKHUX
BCIIECTB C IIOMOIIBK) KAYECTBEHHBIX pEAaKUMH HA  HMOHBI, pEIICHUE
JKCIIEpUMEHTAJIBHBIX 3a/a4.

Hemerasiibl 4 MX cOeAMHEHUS

OO6mast xapaktepucTtuka TanoreHoB. (OCOOEHHOCTH CTPOCHUS aATOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (Qu3nyecKue CBOWCTBA MPOCTHIX
BCIIECTB — TaJoreHoB. XHMHUYECKHE CBOWCTBA Ha NOpUMEpe  XJopa
(B3auUMoOJIeiiCTBME C MeETaUIaMU, HEMETaUlaMH, Iejo4amu). XJIOPOBOJOPOI.
ConsiHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJyYeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA Ha OpPraHMW3M YeJIOBEKa. BakHeumume XJIOpuapl U HX
HaxO0XJIEHUE B IIPUPOJE.

O6mrast xapaktepuctuka ameMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble CTENeHH okuciieHus. CTpoeHue U (PuU3NUYEeCKHUe CBOWCTBA
MIPOCTHIX BEMIECTB — KUCIOPO/IA U CePhl. AJUTOTPOTTHBIE MOAU(PUKAIINNA KACTIOPOaa
U cephl. XuMudeckne cBoicTBa cepbl. CepoBOJOpOMa, CTpoeHHE, (PU3HUECKHE U
XUMHAYECKHE CBOMCTBA. OKCUABI CEPBl KAaK MPEACTABUTENIN KHUCIOTHBIX OKCHUIOB.
Cepnas xwucinotra, GQuU3NUYEeCKMe W XUMHYECKHe CBoWcTBa (OOmIME Kak
MpEeACTAaBUTEN KJlacca KHUCJIOT M crenudpuueckue). XHUMHUYECKHE PEaKIlu,
JeXalMe B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOJIYYEHHUsSI CEPHOM KHUCIOTBHI.
[Tpumenenune cepHoil KUCA0ThI. COJIM CEPHOUM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TpUPOJE. XUMHUUECKOE
3arps3HEHUE OKPYXKAIOIIEH Ccpellbl COCAMHEHUSIMH CEpbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPAILCHHS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpaHEHUE B MPHUPOJE,
dbuznveckue U XuMru4eckue cBoictra. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nuYecKre U XUMHUYECKUE CBOMCTBA, MojlyueHue u npumeHenue. Coau aMMoHUS,
ux (U3NYECKHE U XUMUUECKHE CBOMCTBA, MpuMeHeHre. KauecTBeHHast peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToJydeHue, (PU3UYECKUe U XUMHUYECKUE
cBoiicTBa (0OlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenuduueckue).
Hcnonw3oBanne HUTPATOB M COJEH aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopenuii. XUMUYECKOe 3arpsi3HEHUE OKpYXalollel cpefibl COETUHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIM, 3arpsi3HEHHE BO3JyXa, MOuBbl M BonOEMOB). Docdop,
aloTponHeie Moaudukauuu ¢ocdopa, GUMUECKUE U XUMUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3NUecKue U XUMUUECKUE CBONCTBA,
nonydyenue. Mcnonb3zoBanue (pochartoB B KauecTBe MUHEPATbHBIX YAOOPEHHUIA.

O6mas xapaktepucTtuka amemMeHTOB |V A-rpymnmel. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCIEHUs.  YTJIEpoJ,  aJUIOTPOITHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B Mpuponae, (HU3NYECKUEe U XHUMHUUYECKHE
cBoiicTBa. Ancop6iusi. KpyroBopot yriepona B mpupozae. Okcunbl yriaepoaa, ux
¢uznueckre W XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OPraHU3MBI,
MOJIyYCHUE W TpPUMEHEHHE. DKOJIOTUYECKHUE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIIOM
yraepona (IV), rumore3a r1n00ambHOTO TOTEIUICHUS KJIMMAaTa, ITapHUKOBBIN
addekr. YronpHas KUCIOTa U €€ COoNM, NX (PU3HUYECKHE U XMMHUYECKHE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIIbCKOM
XO35IUCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHECHHIX
yriaepona (MeTaH, 3TaH, STUJIEH, alleTUJIEH, STaHOJI, TJIMUEPUH, YKCYCHas KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOJAOPOAOB (yroyib, NPHUPOAHBIA Ta3, HedTh),
NPOAYKTHI UX TEepepadoTKu (OEH3WH), UX POJb B OBITY W MPOMBIIUICHHOCTH.
[TonsiTue 0 OMONTOTUYECKHN BaXKHBIX BEIIECTBAX: KUpPaX, OENKax, yriaeBoJax — U ux
poJii B KM3HM 4YeloBeKka. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHMYECKUX COCTMHEHUN.

Kpemuuii, ero ¢usnueckue u XUMHYECKHE CBOMCTBA, TMOJy4YEHUE U
npuMmenenne. CoenuHeHus: KpeMHusi B mpupoje. OOmue mnpeactaBieHus o0
okcune kpemuus (1V) u kpemuueBoi kuciore. CUIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IPOMBIIIJICHHOCTU. BakHelue CTpoUTEIbHbIE MaTepHallbl: KEpaMHUKa,



CTEKJIO, LIEMEHT, OeToH, kene300eToH. [IpobieMbl 0€30MacHOTO HCMHOJIb30BAHUS
CTPOUTEIBHBIX MATEPHUAJTIOB B OBCEIHEBHOM )KU3HM.

Xumuueckuit IKCnepumenm:

u3yuyeHrue oOpasIoB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
POBECHUE KAU€CTBEHHBIX PEAKIUA HAa XJIOPUA-UOHBI U HAOIIOJCHUE TTPU3HAKOB
UX TPOTEKAHUS, OMbBITHI, OTpaKarouue (PU3NUECKUEe M XUMHUYECKHE CBOMCTBA
rajoreHoB M UX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHHUE BUJIEOMATEPUAIIOB),
O3HAaKOMJICHHME ¢ oOpa3laMu XJOpHUAOB (TAJIOTEHUIOB), O3HAKOMJICHHE C
oOpazmamMmu  ceppl W €€  COeQUHEHMSIMU  (BO3MOXHO  HCIOJB30BaHUE
BUJIeOMaTepraoB), HaOIIOICHUE TIpoliecca OOYTJIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHON CEpPHOM  KHUCJIOTBI, HW3YyYCHUE XHUMHUYECKUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEJACHNUE KAYECTBEHHOM peakiuy Ha Cyibdar-
WOH W HaOJIOJICHHE MpU3HaKa e€ MPOTEKaHWs, O3HAKOMJICHHE C (HU3UYECKUMU
cBoMicTBamMu azora, ¢ochopa M UX COeAMHEHUH (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEepUasoB), oOpasaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIyYeHHE,
coObupaHue, pacro3HaBaHWE ¢ H3YYCHHE CBOWCTB aMMHUaka, IMPOBEJCHUE
KayeCTBEHHBIX peaKIMii Ha MOH aMMOHHUS U (ochaT-uoH U HU3yUYEHUE MPU3HAKOB
UX NMPOTEKaHUs, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXHO UCITIOJIb30BAHKE BUJIEOMATEPHUAIIOB), U3y4YEHUE MoJeNen
KPUCTANTMYECKUX pemETOK anMasza, rpaduta, QyuiepeHa, O3HAKOMJICHHE C
pOIEeCCOM  aACOPOIIMM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTUBOTa3a, MOJy4YyeHUe, COOMpaHue, paclio3HaBaHUE U W3YUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEHNE KauyeCTBEHHBIX peakiuii Ha KapOOHAT H
CWIMKAT-UOHBl W HW3yYEHHE TNPU3HAKOB HX MPOTEKAHUs, O3HAKOMIICHUE C
OPOJNYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE 3KCIEPUMEHTAIBHBIX
3a7a4 1o teMe «BaxxHelmne HeMeTaIbl U UX COCTUHECHUS Y.

MeTanibl M UX COeITMHEHUS

OO0mrast XxapakTepUCTUKA XUMHUUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nonoxeHus B llepuonnyeckoin cucreme xumudeckux siaemeHTtoB . W.
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METaJUIM4ecKass  KpUCTAJUIMYECKass  pemeérka.  DIEKTPOXUMHUYECKUU  psij
HANPSDKeHU MeTaioB. OU3NYECKHEe U XUMUYECKUE CBOMCTBA MeTauioB. O0mme
CIOCOOBI TIONy4YeHHUS] MeTayioB. [loHATHE O KOPPO3WH METAIOB, OCHOBHBIC
CcrocoObl 3amuThl UX OT Kopposun. CraBel (CTanmb, YYTyH, MIOPATIOMUHHM,
OpoH3a) ¥ UX MPUMEHEHUE B ObITY U MPOMBIIIJIEHHOCTH.

[[lenounble MeTawibl: noJjiokeHue B [lepruoamyeckoil cucTeMe XMMUYECKHUX
snementoB JI. M. MenaeneeBa, CTpOCHUME UX aTOMOB, HAXOXKJEHUE B MPUPOJE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusd U Kanus). OKCuasl u



TUAPOKCHABI HaTpusa W Kanus. [IpuMeHeHue MIeNIOYHBIX METAUIOB W HX
COCMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMKW: TOJOXCHHE B
Ilepuonnueckon cucrteMe xuMudeckux diemeHtoB [[. M. Menneneesa, ctpoeHue
UX aTOMOB, HAaXOXJI€HUE B Ipupoae. PU3NUECKUe U XUMUYECKHNE CBOMCTBA MATHUS
U Kanblusa. BaxHeimume coeauHeHUs Kalnblus (OKCUI, THAPOKCHUI, COJIH).
XKéctkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMI: IOJIO)KEeHUE B [lepnoanueckoi cucTeMe XuMHYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B npupone. duszuyeckue u
XUMUYECKHE CBOMCTBA altOMUHMS. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
. MenaeneeBa, CTpOEHHE aToMa, HAaXOXJEeHUE B mnpuponae. Duznyeckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUIbl, THAPOKCUIBI U conu xkemne3a (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHME C oOpasllaMH METAJIOB M CIUIABOB, HX (DU3UUECKUMU
CBOICTBAMH, H3yUY€HHE  PpE3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aUMOJEHCTBUS OKCHJA
KaJupllusi W HaTpusg C BOAOW (BO3MOXHO WHCIIOJB30BAaHHWE BHJIEOMATEPHUATIOB),
UCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IPOLIECCA TOPEHUS KEJIe3a B KUCIOPOJE
(BO3MOXHO  HCIIOJB30BaHWE  BUIEOMATEpPUATIOB), MPU3HAKOB MPOTEKAHUS
KAUYECTBEHHBIX PEAKLMN HAa MOHBI: MAarHus, KajJblUs, AJIIOMUHUS, LIMHKA, JKEJie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMHCAHUE MPOLIECCOB OKPAIIMBAHHUS
IUJIaMEHU WOHAMHU HaTpus, Kaiusg M KalblHs (BO3MOXKHO UCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEeOBaHUE aM(OTEPHBIX CBOMCTB THAPOKCUIA ATFOMUHUS
Y TUJIPOKCHUA LIMHKA, PEIIEHNE YKCIEPUMEHTAIBHBIX 3a7a4 10 Teme «Baxueimue
METAJUIBI U UX COCAUHEHUS.

XuMHS U OKPY:KaWLIas cpeaa

BemecTtBa m Marepuasibl B MOBCEIHEBHOM KW3HM YEJIOBEKAa. be3omacHoe
MCIIOJIb30BaHNE BEIIECTB W XMMHYECKUX peaknuii B ObiTy. IlepBas momomp mpu
XUMHYECKHX OKOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarolleh cpenbl (MpeaenbHas TOmycTHUMast
KOHLIeHTpanus Bewects, nainee — [1IK). Ponap xumuu B pemieHnn 3KOJI0THYECKUX
npooJieM.

Xumuueckuit IKCnepumenm:

M3yueHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAIOB, MOJUMEpPHbIC
Marepuarbl).

Meosicnpeomemmnuie ceazu



Peanuzanusa MeXNpeaIMETHBIX CBA3€Wd MpPU U3YYEHWHM XUMUU B 9 Kiacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHUE Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUN, TaK W TMOHATHUM, SBISIONINXCS CUCTEMHBIMH JJISI OT/IEIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT0 IUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4YHbIM (pakT, rumores3a, 3aKkoH,
TEOpHs, aHalu3, CHUHTEe3, Kilaccuukalus, MEePUOJAUYHOCTb, HAOIIOJACHUE,
AKCTIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHHUE, MOJeNb, SIBJICHUE, MNapPHUKOBBIN
3¢ PeKT, TeXHOIOT U, MAaTEPUAIIBI.

®dusnka: maTepusi, aToM, DJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
U30TONBI, PAJUOAKTUBHOCTh, MOJEKYJa, SJIEKTPUUECKUW 3apsij, MNPOBOIHUKH,
NOJYIPOBOAHUKH, JIUANEKTPUKH, (POTOIIEMEHT, BEIIEeCTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOP, pACTBOPUMOCTh, KpUCTAIIIMYECKas
pemeéTka, CruiaBbl, (PU3NUECKUE BEIUYUHBI, CIUHHIIBI MU3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, CoJHIIE.

buonorus: dorocunTes, npixanue, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yIOOpEeHUsl, MUKPODJIEMEHTBI, MAaKPO3JIEMEHTBI, IUTATEIIbHBIC BEIIECTRA.

['eorpadusi: armocdepa, rugpocdepa, MHUHEPATBI, TOPHBIE MOPOBI,
M0JIE3HBIE MCKOIAEMBbIE, TOTLIIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOydYeHHMs] XUMUU B €IMHCTBE y4eOHOH H
BOCIUTATEIbHOUN 1€ TETbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlllecTBE MpaBWJIaMM U HOPMaMHU TOBEJACHUS M CIIOCOOCTBYIOT IIpolieccaM
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE ~ pE3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCS ~CHUCTEMOW TO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAlMA U
paclIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIUTAHUS .

IIEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HACJCAWI0, TMOHMMAaHUs 3HAYCHUsS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHON HMH(OpMaLUE O
NEPEAOBBIX JOCTHXKEHUSAX W OTKPBITHSIX MHUPOBOM M OTEYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTaBICHUS O COLMAIbHBIX HOpPMax M NpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIC3HOHM,  y4eOHOMCCIIEIOBATEIbCKOM,  TBOPUECKOM W JPYyruxX  BUJAX
JESTENHHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENbHOCTH TIpH
BBITIOJTHEHWU YYE€OHBIX, I103HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
AKCIIEPUMEHTOB, CO3/IJaHUN YIEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOTIOHUMAHUIO
U B3aUMOIIOMOINM B TpOIEcce ITOW Y4eOHOU JeATETBHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEACHHUE U IIOCTYIIKM CBOMX TOBApPUILIEH C IO3ULUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHPOBO33PEHUYECKUE IPEACTABICHUSI O BEIIECTBE M XWMHUYECKOM pPEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTUA HAYKH W COCTABIISIONINE
OCHOBY [l IOHMMAHMS CYIIHOCTH HAayYHON KapTUHBI MUpa, NMPeACTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTUS NPHUPOJIbI, B3aHUMOCBA3SAX YEJIOBEKA C
MNPUPOTHOM CPEIOM, O POJIM XMMHUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHBBI, HAMPABICHHbIE HA MOJIy4YEHUE HOBBIX 3HAHUU MO
XUMHUH, HEOOXOAUMBbIE Jii OOBSICHEHHS HAOJIOaeMbIX IMPOILIECCOB M SIBICHUM,
MO3HABATEIbHOM, MHGOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4eOHBIMHU TEKCTaMHu, CIPaBOYHOMN



JUTEPaTypor, TOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAaMH HH()OPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHUIO M TO3HAHHIO, JIF0OO3HATENIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K caM0ooOpa3oBaHHIO, TMPOEKTHOW U  HCCIEI0BATEIHLCKON
NEeATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpPaBICHHOCTH U YPOBHsS OOy4YeHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUSI KYJbTYPbI 310POBbS

OCO3HAHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 KM3HU, OCO3HAHHWE TMOCJEACTBUU U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOJICHHSI AIKOTOJISI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOZICHUST TpaBWJI 0€30MacHOCTH MpU  OOpAICHUU C
XUMHYECKUMU BEIIECCTBAMHU B OBITY U PEATBHOMN KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS:

WHTEPEC K MPAKTHYECKOMY U3YyUCHHIO Mpodeccuii u Tpyaa pa3audHOro poja,
yBOXEHUE K TPYAYy M pe3yibTaTaM TPYAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHH, OCO3HAHHBIA BBIOOD
UHAUBUAYATBEHON TPACKTOPHUH MPOIOJDKEHUSI 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMH,
yCIEeIHON Mpo¢deCcCHOHAIBHON NESITETbHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOMN CpelIe;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

AKOJIOTHYECKH IIEJeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE€ KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIeCTBOBAHMS, TOHUMAaHHUE [IEHHOCTH 37J0POBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3MUecCKOMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOIIOEHUS
paBWII 0€30MACHOTO MOBEACHUS TP padoTe ¢ BEIECTBAMH, a TAK)KE B CUTYAIUAX,
YIPOXKAIOLIKX 3I0POBBIO U )KU3HHU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU WU3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBS3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOH, ISl MOBBILICHUS
YPOBHS  DKOJOTHYECKOW  KYyIbTYpbl, OCO3HAHHs TJ00aJbHOTO  XapakTepa
AKOJIOTMYECKUX MpOOJeM M MyTel WX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
HKOJIOTUYECKOTO MBINIICHUS, YMEHHUS PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKATHUBHOW U COLIMATIbHOW MPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX pPE3YNbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMupoBaHUsT MUPOBO33PECHUSI OOIICHAYYHbIE TOHATUS (3aKOH, Teopus,
MPUHIIUII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U PYTOe.), KOTOpPbIE
HCIIOJB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHUU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEpCAIbHbIEC YueOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYJIATUBHBIE), KOTOpPbIE 00ECHEeunBaOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHHUPOBAHUIO M OCYIIECTBICHHIO y4eOHOMU
JeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBUS

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMW: PAaCKPBIBATh CMBICI XUMHYECKUX TOHSITHN (BBIACTSATH UX XapaKTEepPHBIE
NPU3HAKH, YCTAaHABIWBATh B3aMMOCBS3b C JPYTMMHU TOHITHUSIMH), UCIIOIH30BATh
MOHSITHUS JJIs1 OOBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUMN, BRIOUPATh OCHOBAHUS U
KpUTEPUU ISl KiIacCU(PUKAIMM XUMHUUYECKUX BEIIECTB U XMMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIICJICTBEHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXIACHUS (MHIAYKTUBHBIC, CIYKTHUBHBIC, 10 aHAJIIOTHH),
JienaTh BEIBOJBI M 3aKIIFOUCHHUS;

yMEHHE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEeMbIE B XUMHH,
IpeoOpa3oBbIBaTh MHUPOKO MPUMEHSIEMbIE B XUMUU MOJEIIbHBIE MPEICTaBICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYeckas (opmyla U ypaBHEHHE
XUMHYECKOW peakiuy — MpU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/a4, C YUETOM
ATUX MOJIETBHBIX MPEJCTaBICHUN BBISBIATh U XapaKTEPU30BATH CYIIECTBEHHBIC
NPU3HAKU U3YYaeMBbIX O0BEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBIE CBS3U U
IPOTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHE HCIIOJIb30BaTh IMOCTaBJICHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAadyeCTBE OCHOBBI MJisi (DOPMUPOBAHUS THUIIOTE3BI TIO
IPOBEPKE MPABUIIBHOCTH BbICKAa3bIBAEMBbIX CYKICHHUII;

NpUOOpETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
YUYCHUYECKUX OJKCIEPUMEHTOB, yMEHHEe HaOmogaTh 3a XOJOM TIpoIlecca,
CaMOCTOSITEIILHO MPOTHO3UPOBAThH €ro Pe3yJbTaT, POpMyIUpPOBATH 0OOOIIECHUS H
BBIBOJIBI 10 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEAOBAHUS, COCTABIATh OTYET
0 mpojeiIaHHol padore.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
pPa3IUYHBIX BUIOB U (OPM MpPEACTABICHUS, MOJYy4aeMyl0 U3 Pa3HbIX UCTOUHUKOB
(Hay4yHO-TIOMYJIIpHAsl  JIMTEpaTypa XUMHUUYECKOTO COJEp)KaHHs, CIPaBOYHBIC
nocodbusi, pecypcbl MHTepHETa), KPUTUYECKU OIIEHUBATH MNPOTUBOPECUMBYIO U
HEJIOCTOBEPHYIO HH(POpMAILIHIO;



YMEHHE MPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
MH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JUIsl BBINOJHEHUS
y4eOHBIX M MMO3HABATENIbHBIX 33/a4 ONPEAEIEHHOIO TUIA, IPUOOPETEHUE OIbITA B
00JaCTH  MCHOJB30BaHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOil aKTUBHOI'O MCIIOJIB30BAHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSATEIBLHO BHIOMPATh ONTUMAIbHYIO (pOpMY IpeacTaBlieHus UHpOpMauu U
WUTIOCTPUPOBATh pelIaeMble 3aJaud HECJIOXKHBIMH CXE€MaMHM, JuarpaMMamH,
IpyruMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIU3UPOBATh B Mpolecce Yy4yeOHOH U
UCCJIeI0BATEIbCKON JAESITENIbHOCTH MH(OPMALMIO O BIMSHUU TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHHUE OKPYKAIOIIEH MPUPOIHON
Cpelibl.

KommyHuKkaTHBHBIE YHUBepcaIbHbIe YUeOHbIe 1eficTBUS:

YMEHHsS 3aJaBaTh BOIpPOCHl (B XoJe aAuanora M (WiIM) TUCKYCCHUH) TI0
CyLIECTBY  OOCyXJaeModl  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIBHO BBITIOJIHEHMSI MPE/IIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHbIE  pe3yjbTaThl  IO3HABATEIHHOM
NESTENHbHOCTH B YCTHBIX UM MHCHbMEHHBIX TEKCTaX; JeNarh MPe3eHTAIUIO
PE3YNIBTATOB BBHIMOJHEHUS XMMUUYECKOr0 IKCIepuMeHTa (1abopaTopHOro OIbITa,
1a60paToOpHO pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBPHOM WM MCCIEOBATENIbCKOM  NIEATENbHOCTH  MPU  PEIICHUH
BO3HUKAIONIUX MpoOJieM Ha OCHOBE Yy4y€Ta OOIIMX HHTEPECOB U COTJIACOBAHMS
no3uiui (00CYXJIeHHUs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICMCTBHH, OmNpenelieHne KpPUTEpPHEB IO OICHKE KauecTBa
BBITIOJITHCHHOM pabOThI M IPYTHE).

PeryasiTuBHbIC YHHBepCAIbHbIC YUeOHbIC 1eliCTBUS:

YMEHHE CaMOCTOSATEIBHO OIpPENENTh LEJIH JEATEIbHOCTH, IUIAHUPOBATh,
OCYILECTBIISATh, KOHTPOJIHUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpaTh Hanbonee »((PeKTUBHBIE CIIOCOOBI PEIICHHs] YICOHBIX H
[O3HABATEIbHBIX 3a/1a4, CaMOCTOATEIBHO COCTaBISATh WM KOPPEKTUPOBATH
NPEAJIOKEHHBIA AJITOPUTM JACHMCTBUM MPU  BBINOJHEHUM 33JaHUM C YYETOM
IOJIyY€HHsI HOBBIX 3HAaHUU 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKLHUAX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCITI0JIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IIPEAJIaraeéMble B yCIOBUU 3aJaHU.

INPEAMETHBIE PE3YJIBTATbDI

B cocraBe mnpeaMETHBIX PpE3YJbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOM (eaepaibHONM paboueil mnporpamMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOUIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



nercTBui, crneuuduueckue s OpeAMETHOM ob0nacth  «XUMHS», BUJIBI
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xoHny o6yuenus B 8 kiiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y 00YUAIOIIUXCSI YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX MOHSTHN: aTOM, MOJIEKYIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIO0XHOE BEIIECTBO, CMECh
(oHOpPOIHAST M HEOTHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U
MOJIEKYJIIpHAasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJISIpHAas Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIEHD
OKHCJICHUS, XMMHYECKasi peaxius, KiacCUuPuKamus peakiuil: peakiuu
COCMHEHUS, PpEeaKIMU Pa3JIOKEHUs, PEaKIUu 3aMelIeHUs, PEeaKIuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKHUE PEaKIMH, TEIUIOBOM 3P(DEKT peakinu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
MOHHAsl CBSI3b, MOH, KaTHUOH, aHHMOH, PACTBOpP, MAaccoBas J0Js BEIIECTBa
(MpolieHTHAsI KOHIIEHTPAaIIKsi) B pacTBOPE;

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

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEIIECTB U YPABHCHUN XUMHYECKUX PEAKIIUN;

e ONpENETSATh BAJICHTHOCTH ATOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUMN 10
dbopMymnaMm, BHI XHUMHYECKOW CBs3U (KOBAJICHTHAss ¥ WOHHAs) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmogmueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJIMYECKON 3aBUCHUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT UX mojoxkeHusi B [lepuoamueckoil cucteme,
3aKOHOB COXPAHEHMsSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO yU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [MOHATHUS «TJaBHAs
noarpynna (A-rpynna)» u «mo0oyHasi noarpymnmna (b-rpymnmna)», maneie u
OoJIbIlIMEe TEPHOJIbl, COOTHOCUTH OOO3HAUEHHS, KOTOPbIE HMEIOTCS B
tabnuie «llepuonnueckas cucremMa Xumudeckux osnementoB [J[. .
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj szpa, o0l1iee YUCIo FIEKTPOHOB
U pacrpeeieHUe UX Mo 3JIEKTPOHHBIM CI0SIM);

KJIacCU(UIIUPOBATH XUMUYECKUE BJIEMEHThI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuuu (M0 YUCIy M COCTaBY Y4YacTBYIOIIUX B PEaKIUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIKasi OMUCAHUE TPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIUIA;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTCKAHUS XHUMHUYECKUX TMPEBpAllEHUA B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISITh  OTHOCUTEIBHYIO MOJIEKYJSPHYIO M  MOJIIPHYHO MacChl
BEIIECTB, MAaCCOBYIO JIOJIO XUMHYECKOro JJeMeHTa 1o ¢opMyIe
COCIMHEHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PAcUEThI
10 YPaBHEHUIO XUMHUECKOHN PEeaKIny;

MPUMEHATh OCHOBHBIE OINEpaIliyd MBICIUTEIIBHONW JEATEIBHOCTH — aHAIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHe, CHCTeMAaTU3alnio, KiacCUu(UKAIHUIO,
BBISIBIICHE NPUYUMHHO-CJIEJICTBEHHBIX CBA3€M — MJI1 U3Yy4YEHUS CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
NO3HAHUS — HAONIOIEHHE, W3MEpEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh  NIpaBUjaM  MOJb30BaHUS ~ XUMHUYECKOM  mocynoil |
1a0opaTopHBIM 00OpPYJAOBAaHHEM, a TakkKe IIpaBUJiaM OOpaIlCHHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BEMmIECTB (BOJOpPOAA U KHCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MACCOBOM JOJE paCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pacIro3HaBaHUIO PACTBOPOB HIEIOYEH U KUCIOT C OMOIIbIO MHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoHy o0yuenus B 9 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUH:

pPacKphpIBaThb CMBICI OCHOBHBIX XUMHUYECKHX TMOHSATHW: XUMHYECKUH
3JIEMEHT, aTOM, MOJIEKyJa, HMOH, KAaTHOH, AHHUOH, IIPOCTOE BELIECTBO,
CJI0KHO€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHUCJICHUSI, XUMUYECKasi pPeaKiusi, XUMUYecKasi CBA3b, TEIIOBOM 3P deKT
peakiuu, MOJb, MOJISIpHBIA  O00BEM,  pacTBOp,  BIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, SJIEKTPOJIMTUYECKAs IHUCCOLMALHNS, PEAKIUU HOHHOIO
oOMeHa, KaTaliu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHbBIE PpEAKIIUU,
OKHCJIUTE]Ib,  BOCCTAaHOBHUTEIb, OKHCJICHHE U  BOCCTAaHOBJICHUE,
amoTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJICHTHAsl, UOHHAas,
METaJUIM4ecKasi), KpUCTaJUIM4YecKass pemeéTka, KOPpO3Hus METAJLIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHneHtpauus [IJIK Beniectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATHU U
NPUMEHSTh 3TU MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEATh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJacCy COeIWHEHUH 1o ¢GopMmynaMm, BHII XUMHUYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, MeETaJUIMYEeCKasi) B HEOPraHMYECKUX
COCMHEHUAX, 3aps]l MOHA MO XMUMHUYECKOW (opMyre, xapakTtep Cpeabl B
BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX COCAMHEHUM, TUI KPUCTALTMYECKOU
PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona [[. U. MenneneeBa u
JNIEMOHCTPUPOBATh €T0 TOHUMAHHWE: OIMUCHIBAaTh U XapaKTEpU30BaTh
TabnuuHyo dopmy Ilepuonnueckoit cUCTEMBbl XMMHUUYECKUX SJIEMEHTOB:
pasnmuuath TOHATHS «TJIaBHas moarpymnmna (A-rpymnmna)y u «moOodHas
noarpynna (b-rpynma)», Maible W OONBIIME TEPHOJBI, COOTHOCHTH
0003Ha4YeHUsS, KOTOpPhIE MMEIOTCS B IEPUOAMYECKON TabmuIEe, C
YUCIIOBBIMU  XapAKTEPUCTUKAMH  CTPOEHHS  aTOMOB  XHMHUYECKHUX
AJIEMEHTOB (COCTaB MW 3apsj sjapa, oOOIIee YHCIO DJICKTPOHOB U
pacrpeneleHie HX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSICHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHECHUH CBOWMCTB 3JIEMEHTOB U HX COCJUHEHHUH B
npeenax MajibIX MEPUOA0B U TJIABHBIX MOJATPYMII C YYETOM CTPOCHUS UX
aTOMOB,;

KJIAaCCH(HUIIUPOBATh XMMHUYCCKHE DJIEMEHTHI, HCOPTaHMYECKHUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YHUCIYy M COCTAaBy YYacCTBYIOIIMX B PEaKIIUU
BEIIIECTB, MO TEIIOBOMY 3(PheKTy, 10 M3MEHEHUIO CTETICHEH OKHUCIICHHS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmUe W crenuuueckrue XUMHYECKHE
CBOMCTBAa MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKAasi OMUCAHUE
NpUMEpaMUd MOJICKYJISIPHBIX W HOHHBIX YPAaBHEHUM COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIU;

COCTABJIATh YPABHEHUS DJICKTPOJUTUYECKOW JUCCOLUAIMHN  KHUCIIOT,
IETTOYEN U COJIEN, MOJIHBIE U COKPAIEHHBIE YPABHEHHUS PEAKIIU MOHHOTO



oOMeHa, YpaBHEHHS pEaKIuil, MOATBEPNKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA
MIOCPEICTBOM COCTaBJICHHS JIEKTPOHHOTO OanaHca dTHX peaKIluii;
NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUN B Pa3THMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCUTEIbHYIO MOJCKYISIPHYIO W MOJSIPHYIO Macchl
BEIIECTB, MACCOBYIO JIOJMI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIUHEHMsI, MAaCCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOAMUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnmoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCylAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMHUYECKUX OTBITOB IO TIONYYCHHIO M COOMpaHUIO
ra3000pa3HBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

OPOBOAUTh  pEaKluu, TMOATBEPKIAIONIME  KAaYeCTBEHHBIH  COCTaB
Pa3TUYHBIX BEHIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPUI-, OPOMMU/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuiumkar-, Ccyibdar-, THIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPaxX HEOPraHWUYECKUX BEUIECTB;

PUMEHSITh OCHOBHBIC OTEpAIlMi MBICIUTEILHON ACSTEIBHOCTH — aHAIN3
U CHHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTEeMaTH3allMI0, BBHISBICHUE
IPUYMHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YCHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHHUS —
HaOJI0/IeHNe, M3MEPEHUE, MOJEIUPOBAHUE, SKCHEPUMEHT (pealbHbIl U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
KoaunyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbHIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
XuMusg — BakHas 00J1aCcTh
11 €CTECTBO3HAHUSA U 5 5 bubmuorexa [JOK
' MPAKTUYECKOUN ACATETbHOCTH https://m.edsoo.ru/7f41837c
YyeJoBeKa
19 BemiectBa 1 xuMuyeckue 15 1 bu6mmoreka [IOK
' peaKiuuu https://m.edso0.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bosznyx. Kucnopoa. [Tonsitue 5 bubnuoreka [JOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
29 Bomopoa.Ilonstue o kuciorax 8 1 bu6mmoreka [JOK
' U COJISIX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
' OCHOBAHHUAX https://m.edsoo.ru/7f41837c
OCHOBHBIE KIIACCHI bu6mmoreka [JOK
2.4 . 11 1 1
HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnen 3. Illepuoanueckuii 3akoH u llepuoguveckasi cucrema xumuieckux 31eMeHToB /I. . MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHUU



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

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema

bubmmoreka [{OK

. 7
31 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
X .
3 2 OI/IMI/I‘-IGCKEUI CBA3b 8 BI/I6J'II/IOT€Ka HOK
) KHCITUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no paseny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBo U XMMH4YecKHe peakuuu
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3znen 2. HeMeTa/JILI M UX cOeANHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpymmel. ["anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [IOK
' PyHHbL. -p https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpymmsl. A30T, pocdop u ux 7 1 Bubmmorexa LIOK
' PYHTHHL. ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMmeHTOB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [JOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnuorexa [JOK
3.1 Obumpe cBoHCTEA METAILIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 httos://m. edsoo.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
41 B ek 3 bu6moreka [IOK
' CILECTBA M MATCPHAIIBL B AKHIHHI 9E10 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p 06 Bhe 3 bu6mmoreka [IOK
C3CPBHOC BpEMA https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
Koun4yecTBo yacos
Ne Jara
Tema ypoka KonrTpoabubie | IIpakTuueckue
n/n Bcero HU3yYEeHUsS
padoThbI padoThbI
IT .P
1 penMetr XuMuH. PoJib XUMUU B )KU3HH 03.09.2024
yenoBeka. Tena u BelecTna
2 ITonsiTre 0 MeTOaX MO3HAHUS B XUMHHU 06.09.2024
[IpakTuueckas padora Ne 1 «IIpaBumna paboTsl
3 B JIaOOpaTOPHUH U MPUEMBI OOpAIICHUS C 10.09.2024
J1a00paTOPHBIM 000PYIOBAHUEM)
4 .C 0
4 HCThIE BELIECTBA fI cmecu. CiocoObl 13.09.2024
pazneneHus cmeceit
[IpakTuueckas padota Ne 2 «PazneneHue
5 cMmecell (Ha mpuMepe OYMCTKY TOBAPEHHOM 17.09.2024
COJIH )»
6 ATOMBI M MOJICKYITBI 20.09.2024
X .
7 UMUYECKHE JIeMEHTHI. 3HAaKU (CUMBOJIbI) 94.09.2024
XUMHUYECKUX JIEMEHTOB
[IpocThie U CIOKHBIE BEIECTBA 27.09.2024
ATOMHO-MOJIEKYJISIPHOE YUEHHE 01.10.2024
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumnueckas popmyina. BareHTHOCTh aTOMOB 04.10.2024
XMUMHUYECKUX DJIEMEHTOB
1 OTtHocuTenbHAsI aTOMHAsI Macca. 08.10.2024

OtHocuTenbHAs MOJICKYJIdpHas Macca




MaccoBas 1015 XUMHYECKOI'0 PJIeMEHTa B

12 15.10.2024
COCIMHEHUU

13 KomnuecTtBo BemecTBa. Mosibs. MossipHast 18.10.2024
Macca

14 dusnuecKkrue 1 XMMUUYECKHE SIBJICHUSI. 99 10.2024
XuMuUecKasi peakius

15 [Ipuznaku u ycnommu MPOTEKAHUS 95 10.2024
XUMHYECKUX PEaKITHid

16 3aKOH COXpaHEHHS MACChI BEIIECTB. 05.11.2024
XHWMHUYECKUE YPAaBHEHHUS

17 Brruncnenust KoaudecTBa, MacChl ?CHIGCTB& 1o 08.11.2024
YPaBHCHUSIM XUMHUYECKHUX PEaKIIni
Knaccudukarys XuMuueckux peakiui

18 (coenuHEeHMS, pa3JIOKEHUS, 3aMEIIICHUS, 12.11.2024
oOmeHa)
M. B. JIoMOHOCOB — y4€HBIii-

19 sHuuKIonequcT. O0o0IIeHnE U 15.11.2024
cUCTeMaTu3aIlus 3HaHUH

20 Kontponsnas pabora Nel mo teme «Bemectsa 10.11.2024
Y XUMHUYECKUE PEeaKIIUM»
Bo3nyx — cmech razos. CocTaB Bo3ayxa.

21 Kucnopom — 31eMeHT U IpOCTOE BEIIECTRO. 22.11.2024
O30H
du3nyeckrue 1 XMMUUYECKHE CBOICTBA

22 KHCIOpoa (peakluu OKUCIIEHUS, TOPEHHUE). 26.11.2024
[TonsiTre 06 okcuaax

23 CriocoOsI moTyueHus: KUCJIopoia B 99.11.2024

J'Ia60paTOpI/II/I " NPOMBIINIJIICHHOCTH.




IIpumeneHnue kucnopoaa

TemoBoit 3¢(heKkT XUMHIECKON peaKInH,

24 MOHATHE O TEPMOXUMUYECKOM YPAaBHEHUH, 03.12.2024
9K30- ¥ SHJOTCPMHUYCCKHIX PEaAKIIHIX
TormBo (HedTh, yroib U METaH).

25 3arps3HeHue BO3/IyXa, CIIOCOObI €ro 06.12.2024
MIPEIOTBPAICHUS
[IpaxTnueckas padota Ne 3 o Teme

26 «[Tony4uenne n coOMpaHue KHCIOPO/Ia, 10.12.2024
M3y4YEHUE €ro CBOWCTB)

97 Boopo — 35eMeHT B MPOCTOE BEIIECTRO. 13.12.2024
Haxoxnenue B mpupoe

28 ®u3nyecKkue 1 XMMHYECKHE CBOMCTBA 17 12.2024
BoJopoJa. [Ipumenenue Bogopoaa

29 [TonsiTHE O KHUCHOTAX U COJAX 20.12.2024

30 CriocoOslI mostyueHust BOAOpoa B 94.12.2024
abopaTopuu
[IpakTuueckast pabota Ne 4 o Teme

31 «[Tonydyenue u cobupanue BOAOPO/Ia, 27.12.2024
W3Y4YEHHUE ero CBOMCTB

32 MouspHbiii 00BEM ra3oB. 3akoH ABOTAIPO 14.01.2025
Boruncnenus 00bEMa, KOJIMUECTBA BEIIECTBA

33 ra3a Io €ro U3BECTHOMY KOJINYECTBY 17.01.2025
BEI[ECTBA WK 00BEMY
Brruncnenus 005EMOB ra3oB M0 ypaBHEHHIO

34 peaKIuy Ha OCHOBE 3aKOHA 0OBbEMHBIX 21.01.2025
OTHOILIEHU Ira30B

35 dusnueckre U XUMUYECKHUE CBOIICTBA BOBI 24.01.2025




36 CocraB ocHoBanuil. [TousiTHe 00 MHIUKATOPAX 28.01.2025
Bopa xak pactBoputens. HacbllieHHbie u

37 HEHACHIIIIEHHBIE PacTBOPHL. MaccoBas 107s 31.01.2025
BEII[ECTBA B PaCTBOPE
[IpakTtuyeckas padora Ne 5 o reme

38 «[IpuroToBiieHNE PACTBOPOB C OMPEACIEHHON 04.02.2025
MacCOBOM JI0JIEH PaCTBOPEHHOTO BEIIECTBA»
KontponsHas padota Ne2 o teme

39 P P 07.02.2025
«Kucnmopoa. Bomopona. Boma»
Oxcuapl: cocTaB, Kiaccu(pukamms,

40 I , ukar 11.02.2025
HOMEHKJIaTypa
[Tosmydyenne u XuMHUYECKUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U aM(POTEpHBIX 14.02.2025
OKCH/IOB
OcHoOBaHUS: COCTaB, KJIacCU(pUKAIHS,

42 ukant 18.02.2025
HOMEHKJIaTypa
[Tonydenune n XuMHUYECKHE CBONCTBA

43 YHCH 21.02.2025
OCHOBaAHUU
Kucnotsl: cocras, kinaccudukanus,

44 ukan 25.02.2025
HOMEHKJIaTypa

45 [TonyueHnue u XuMU4YeCKHe CBOMCTBA KUCIIOT 28.02.2025
Coun (cpenHUE): HOMEHKIIATypa, CIoCOObI

46 (cpennie) P 04.03.2025
MOJTyYCHHUS, XAMHUYECKUE CBONCTBA
IIpakTtuyeckas pabora Ne 6. Pemenue
AKCTIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe

47 P 8 07.03.2025
«OCHOBHBIE KJIACCHI HEOPTaHHMYECKHX
COEIMHEHUIN»

48 I'eneTnueckas CBsI3b MEXKIYy KilacCaMU 11.03.2025




HEOPraHWYECKUX COCIMHEHUI

49 O0600meHne 1 cucTeMaTru3aus 3HaHUN 14.03.2025
50 KonTpoasHas padora Ne3 mo teme "Ovc"HOBHI,Ie 18.03.2025
KJIACChI HEOPTaHMYECKHUX COCTMHCHHIMA
[TepBbIe MOTBITKA KIIACCUPUKAITAN
o1 XUMHUYECKUX 371eMeHTOB. [loHsTHE O rpynnax 21.03.2025
CXOJIHBIX DJICMEHTOB
[Tepuonnueckuii 3akoH u [lepuoanueckas
52 CcUCTEeMa XMMUYECKUX 31eMeHnToB JI. M. 25.03.2025
MenneneeBa
53 [Tepuoapl, TpymImbl, TOATPYIIIHI 28.03.2025
54 Crpoenne atomoB. CocTaB aTOMHBIX SIIED. 08.04.2025
N3oTomnst
CrtpoeHue JIeKTPOHHBIX 00010YeK aTOMOB
55 anemeHToB Ilepuonnueckoit cuctemsr /1. U. 11.04.2025
Meunpeneena
XapakTepucTuKa XUMUYECKOTO 3JIEMEHTa 110
56 ero nosioxeHuto B [lepuoauveckoit cucreme 15.04.2025
. Y. MenaeneeBa
3nauenue [lepuoanyeckoro 3aKoHa Jist
57 pasButus Hayku U npaktuku. J1. W. 18.04.2025
MenpeneeB — y4€HbIN, IEAaror U rpakJaHuH
DNEeKTPOOTPULIATENHHOCTh ATOMOB
58 XMMHUYECKUX 31eMeHToB/ Beepoccuiickas 22.04.2025
MpoBepoyHasi paboTa
59 HNonHas xumuyeckas CBs3b 25.04.2025
60 KoBanenTHas nossipHasi XuMu4eckasi CBs3b 29.04.2025
61 KoBanenTHas HenossipHas XuMU4ecKasi CBs3b 02.05.2025




62 CreneHb OKHCIICHUS 1 06.05.2025

63 OKHCIUTENEHO-BOCCTAHOBUTEIBLHBIC PEAKITHH 1 13.05.2025

64 OKHCIUTENN U BOCCTAHOBUTEIH 1 16.05.2025
K o

65 oHTpoJibHas paboTa Ned o Teme «CtpoeHwme 1 90.05.2025
aToMa. XMMHUYECKas CBSI3b

66 PesepBHbIit ypok. O606£ueHHe u 1 93.05.2025
CUCTeMAaTH3aIlis 3HAHUH

67 PesepBubIit ypok. O60011eHNE 1 1
CHUCTeMaTH3allusl 3HAHUI

68 Peseprubrit ypok. O6001eHNE 1 1
CHUCTeMaTH3allusl 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KUIIACC

KoaunyecTBo 4acoB

Ne Jlara
Tema ypoka KonTposabHubie IIpakTuyeckue
n/n Bcero U3YYEeHUS
padoThI padoThI

[Tepuonnueckuii 3akoH. [lepronnueckas

1 cucTeMa XUMHUYeCKux 3eMenToB /1. U. 1 03.09.2024
Meneneera
3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB

2 XMUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX 1 05.09.2024
MIEPHOJIOB
Knaccudukanus 1 HOMEHKIaTypa

3 1 10.09.2024
HEOPraHMYECKHUX BEIECTB
Bunpl xuMuyeckoi CBS3U U THITBI

4 i 1 12.09.2024
KPUCTAJUTMYECKUX PEMIETOK
KontponbHas padorta Nel o teme

5 «IToBTOpeHue u yriyOneHne 3HaHui 1 1 17.09.2024
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiaccay
Knaccudukanus XMuMUYECKUX PEaKIHi 110

6 o P 1 19.09.2024
Pa3IMYHBIM IIPU3HAKAM
[ToHsATHE O CKOPOCTH XUMHUYECKOH PEaKInu.

7 [ToHATHE O TOMOTEHHBIX M T€TEPOTCHHBIX 1 24.09.2024
peaxiusax
[ToHsiTHE O XUMHUYECKOM PABHOBECHH.
DakTOPHI, BIUSIOIIME HA CKOPOCTh

8 PoL, B P 1 26.09.2024
XUMHYECKON peakIny U TOJI0KEHUE
XUMHYECKOTO PAaBHOBECHUS

9 OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIC 1 01.10.2024




peaknuu

Teopus 3MEKTPOJUTUYECKON JTUCCOLHAITIH.

10 03.10.2024
CunbHbIe U cl1adble AIEKTPOIIUTHI

11 WonHble ypaBHEHUS peakuuii 08.10.2024
XUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAHUI

12 B CBETE IPEJICTaBICHUN 00 10.10.2024
AMEKTPOIATUICCKON TUCCOITUAITTT
XUMHUYECKUE CBOMCTBA COJIEN B CBETE

13 MpeACTaBICHUHN 00 AIEKTPOIUTHUECKON 15.10.2024
JMCCOIAAITAT

14 [TonsiTHe o ruaponnse comeit 17.10.2024

15 O060011eHre 1 cucTeMaTu3alus 3HaHu’ 22.10.2024

16 [Ipaktuueckas padota Ne 1. «Pemenne 94.10.2024
SKCMEPUMEHTAJIBHBIX 33424
KonTtponbHas padota Ne2 o teme

17 «DNEKTPOJIUTUYECKAS TUCCOITAALIHSL. 05.11.2024
XUMUYECKHE pPeakllii B pacTBOpax»

18 O6mas XapaKTepIiICTI/IKa raJIOreHoB. 07.11.2024
XUMUYECKUE CBOMCTBA HA IPUMEpPE XJIOpa
Xnoposonopoa. ConsiHast KUCTIOTA,

19 XMUMHUYECKHE CBOMCTBA, MOJIy4YeHHE, 12.11.2024
MIPUMEHEHHE
IIpakTtuyeckas padora Ne 2 o reme

20 «[lony4yeHne cOJIHON KUCIOTHI, U3y4EHUE €€ 14.11.2024
CBOMCTB»
Brrurcnenus o ypaBHEHUSM XUMHUYECKUX

21 peakiuii, eciii OJIMH U3 PEareHToOB JaH B 19.11.2024

U30BITKE




22

OO0mas xapaktepucTuka 3neMeHToB VIA-
TPYIIIbI

21.11.2024

23

AJITOTpOTIHBIC MOTU(UKAIIUNA CEPHIL.
Haxoxnenue cepbl U €€ COeTMHEHUN B
npupoae. XMMHYECKHE CBOMCTBA CEPbI

26.11.2024

24

CepoBonopo, cTpoeHue, Pu3nyecKue u
XUMHYECKUE CBOMCTBA

28.11.2024

25

Oxcunpl cepobl. CepHast KUCIIOTa, prU3HUECKHe
U XUMHWYECKHEC CBOI\/'ICTBa, IMPUMCHCHHUEC

03.12.2024

26

XUMHUYECKUE PEAKIIUH, JeKaAIME B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOC00a MOJTy4eHust
CEPHOM KUCIOThI. XUMUYECKOE 3arpsI3HEHNE
OKPY’KAIOILIEH Cpelbl COCAUHEHUSIMH CEPbI

05.12.2024

27

Brruncnenne MaccoBOU TOJIH BEIXOJA
MPOAYKTA PEAKIINHI

10.12.2024

28

OO6mras XxapakTepucTuka 31eMeHToB VA-
rpymmsl. A30T, pacpoCTpaHEHUE B IIPHPO/IE,
(bu3nvecKkne 1 XUMHYECKHE CBOICTBA

12.12.2024

29

AMMI/IaK, €ro (1)I/ISI/ILICCKI/IC 1 XUMHWYECKHEC
CBOﬁCTBa, MOJIYYCHUC U ITPUMCHCHUC

17.12.2024

30

[IpakTnueckas pabota Ne 3 o Teme
«[lonydyeHrne aMMuaka, U3yueHUe ero
CBOMCTB»

19.12.2024

31

A30THas KUCOTa, € pu3nueckue u
XMMHUYECKUE CBOMCTBA

24.12.2024

32

Hcnons3oBanue HUTPATOB U coJieii aMMOHUS
B Ka4Y€CTBC MUHCPAJILHBIX yIIO6p€HHI>i.
XHUMHUYECKOE 3arpsA3HCHUC 0pr>1<aromeﬁ

26.12.2024




CpCabl COCAMHCHUAMU a30Ta

33

dochop. Oxcun dpocdopa (V) u pochopuas
KHCJIOTa, (1)I/I3I/I‘IGCKI/IC U XUMHUYCCKUEC
CBOMCTBA, MTOJIy4CHHUE

14.01.2025

34

Hcnonp3oBanue hocdaToB B KaueCTBE
MUHEpaJIbHBIX y100peHuil. 3arps3HeHue
MIPUPOIHOM cpenbl hochaTamu

16.01.2025

35

Yrnepon, pacipoCTpaHEeHHE B IPUPOJIE,
(uznueckrue 1 XMMHUYECKUE CBOMCTBA

21.01.2025

36

Oxcuppl yriaepoaa, ux Gusndeckue u
XMUMHUYECKHE CBOMCTBA. DKOJIOTUYECKUE
po0JIeMBl, CBS3aHHBIE C OKCUIIOM YIJIepoja

(v)

23.01.2025

37

VYronbHas KUCJIOTa U €€ COJIU

28.01.2025

38

[IpakTrueckast pabota Ne 4 o Teme
"[lostydeHue yriieKucioro rasa.
KadgectBennas peakius Ha kapOboHaT-uoH"

30.01.2025

39

HepBOHa‘IaJIBHBIC MOHATHS 00 OpPraHUuYCCKHUX
BCIICCTBAX KAaK O COCAUHCHHUAX YIJIEpOaa

04.02.2025

40

Kpemuuii u ero coequHeHus

06.02.2025

41

[IpakTuueckas paborta Ne 5. Pemenue
SKCIIEpUMEHTAJIbHBIX 33/1a4 110 TEME
«BaxHenume HeMeTaulbl U UX COEUHEHUS»

11.02.2025

42

KonTponpHast padota Ne3 o teme
«BakHelmme HeMeTauIbl U UX COEAUHEHUS»

13.02.2025

43

O6ma51 XapaKTCpUCTUKA XUMHNYCCKUX
3JIEMEHTOB — METAJLUIOB. MeTamindecKkas
CBsA3b U MCTAJNIMYCCKAsd KPUCTAJUIMYCCKAA

18.02.2025




pemiérka. Pu3nUeCcKUe CBOMCTBA METAIOB

XUMHYECKHE CBOUCTBA METAJLIOB.

44 DNEKTPOXUMHUYECKUN Psijl HAIPSDKEHUH 20.02.2025
METAaJJIOB
OO6mue crocoObl OTYYCHHS METAJLIOB.
45 Crunassl. Bmtmcneris[ 10 YPaBHCHUSM 95 022025
XUMHYCCKUX PEAKIIHi, eCITH OJWH U3
pPEareHTOB COJIEPIKUT TIPUMECH
46 [TonsaTHe 0 KOPPO3UU METAJIOB 27.02.2025
47 [1emouHBIC METAILTBI 04.03.2025
48 OxcHIBI U THIPOKCHIBI HATPHS U KaTUs 06.03.2025
49 HIeJIOIiHo3eMeJILHLIe METaJIIbl — KAJIbIIUH 1 11.03.2025
MarHui
50 Baxneime coequHEHNS KaJIbIIU 13.03.2025
51 O06o00meHre B CHCTEMAaTH3alKs 3HAHUH 18.03.2025
52 JKécTtkocTh BOJIBI M CLIOCOOBI €€ YCTpaHCHHS 20.03.2025
53 'ljlpiil‘KTI/I‘leCKaﬂ pabota Ne 6 o :[CMG ) 95 03.2025
JKécTKoCTh BOJIBI M METOIBI €€ YCTPAHCHHS
54 AJroMuHui 27.03.2025
55 AMdoTepHbIe CBOMCTBA OKCHIA U 08.04.2025
THAPOKCHIA
56 Keneszo 10.04.2025
57 Oxcuppl, THAPOKCH B U conu xkene3a (1) u 15.04.2025
xenesa (1)
58 O0001IeHNEe B CHCTEMAaTH3alUs 3HAHUIT 17.04.2025
59 IIpaktuyeckas padora Ne 7. Pemenue 99 04.2025

OKCHICPUMCHTAJIbHBIX 3a/ia4 IO TCMC




«Baxuenime MeTajUIbl U UX COCIUHEHUSI

Breraucnenus mo YPaBHCHUAM XUMHWYCCKUX
peaKHHﬁ, €CJIM OAVH M3 pCarcHTOB JIaH B

60 M30BITKE WA COJICPIKUT TIPUMECH. 1 24.04.2025
BreraucneHns MaccoBOM JIOJIM BBIXO1a
MIPOJTyKTa PEaKITUN

61 O0001Ienne U cucTeMaTH3ans 3HAHAN 1 29.04.2025
K o4

62 OHTpOJ'\I’I)HaSI pabota Ne4 o Teme 1 06.05.2025
«BaxHenne MeTaJlIbl 1 KX COETUHEHUS

63 BeniecTBa u maTtepuralnbl B TOBCEAHEBHOM 1 08.05.2025
JKM3HU YeJI0BEKA

64 XUMHYECKOE 3arps3HEHUE OKPYKAIOIICH 1 13.05.2025
cpenbl

65 Ponb xumuu B pemieHnn SKOJ0THIECKUX 1 15.05.2025
npooieM

66 PesepBHbIit ypoK. O606£IleHI/Ie u 1 90.05.2025
CHCTEMAaTHU3aIus 3HaHUH

67 PesepBHBIit ypoK. O606£Il€HI/IC u 1 99 05.2025
CHCTEMAaTH3aIUs 3HAaHUH

68 PesepBuslit ypok. O600mIeHE U 1
CHCTEMAaTHU3aIis 3HAaHUH

OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68







YYEBHO-METOIANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI IS YYHEHUKA

Xumus. 8 knacc/I'abpuensa O.C., Octpoymos WU.I'., CnankoB C.A., AKiinoHepHOE OOIIECTRO ,
UznarensctBo «IIpocBerieHuey;
Xumus. 9 xkinacce/I"abpuensa O.C., Octpoymos U.I'., Cnankos C.A., AKimoHepHOE 00IIECTBO ,
WznarensctBo «IIpocBerieHues

METOANYECKHUE MATEPHUAJIbI JJIsI YUUTEJA

Tabpuensm, O. C. Xumusl. 8 kiacc: yueOHUK J1st o01ieoopazoBarenbHbiX yupexaeHuit O. C.
lMabpuensu. -M.: JIpoda, 2007.

CbopHuK MaTepuaoB IO peaau3ainy GpeaepaTbHOro KOMIIOHEHTA TOCYIapPCTBEHHOTO
cTa”japrta obuiero oOpa3zoBaHus B 00111€00pa30BaTeNbHbBIX yupexaeHussx Boiarorpaackoi
obnactu -Bonrorpan: Yaurens, 2006.

T'abpuensn, O. C. Xumus. 8 kjacc: KOHTpoJbHbIE U TpoBepouHble padoThl O. C. ["abupuensu
u ap. - M.: Jlpoda, 2003.

Tabpuensn, O. C. Xumus. 8 kinacc: pabodas terpanpb k yueouuky O. C. 'abpuensua O. C.
INabpuensH, A. B. Smykosa. - M.: Ipoda, 2007.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

http://www.chemnet.ru

I'azera «Xumusi» U cailT it yuutens «5 uay Ha ypok xumum» http://him.1september.ru.
Enunas xomtekuus LIOP: Tlpenmernas kosekiust «Xumus» http://school-
collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.

DreKkTpoHHas OnOIHOTEKa yueOHBIX MaTEpUAIOB 110 XUMHH Ha moptaie Chemnet.
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https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&source=editors&ust=1697366982881773&usg=AOvVaw3Iu0m0C-GjOMPJeZrrRKOM
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