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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 10 XMMHM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus
COCTaBJICHA Ha OCHOBE TpeOOBaHMM K pe3yJbTaTaM OCBOECHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHus, NPeICTaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha ocHOBe (enepanbHOM paboyeil mporpammel
BOCIIUTAHUS U C YUETOM KOHIICTIIIMY MPEIoiaBaHusl Y4eOHOro npeaMera «XuMus»
B 00pa3oBaTenbHbIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu Ha€T MpeACTaBICHUE O IENsAX, 00IIeil cTpaTeruu
oOydeHHMs, BOCHHUTAHMS UM pPa3BUTHUS OOYyYaAIOIIMUXCA CpPEACTBAMU Yy4eOHOTO
npeamera, yCTaHABJINBAET 00s13aTeIbHOE IPEAMETHOE COJIepKaHue,
OpEAYCMATPUBAET PACHPEACICHUE €ro IO0 KilaccaM M CTPYKTYpUPOBAaHHUE IIO
pazzenaM M TE€MaM MpPOrpaMMbl MO XUMHH, ONPEAEISET KOJIUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTEPUCTUKHU COJIEpKaHUs, PEKOMEHIYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYECHUSI XUMHUHU C  Y4ETOM  MEXIOPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBfI3€H, JIOTUKM  y4yeOHOro Tmpolecca, BO3PACTHBIX
O0COOEHHOCTEW O00yYaroluuxcsi, OINpeAeNseT BO3MOXHOCTH TpeaMeTra s
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOW 0Opa30oBaTEIbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHM K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE LieJiel M3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBLHON JEATEILHOCTH O00YyYarolerocs IO OCBOCHUIO
y4eOHOTr0 coiepKaHusl.

3HaHWE XUMHH CIYXHUT OCHOBOM [JIsi (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero MpejCTaBICHU O MaTepuaIbHOM E€IMHCTBE MHpPA, BAXKHYIO
poiib UrpatoT (GopMUPYEMbIe XUMHEH MPEACTABICHUS O B3aMMOIPEBPANICHUSIX
HSHEPIrUM M 00 SBOJIOIUHU BEIIECTB B MPUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOjieM yCTOMYMBOTO PA3BHTHS YEJIIOBEUYECTBA — CHIPHEBOM, IHEPTreTHUECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIEM 3PaBOOXPAHECHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH IS CaMOpPa3BUTHUS U
dbopMuUpOBaHUS KYIbTYphl TUYHOCTH, €€ 00IIeH U (PYHKIIMOHATBEHON TPAMOTHOCTH;

BHOCHT BKJIaJ B (D OPMHPOBAHUE MBITINICHUS] M TBOPUYECKUX CIIOCOOHOCTEH
oOydJarommxcs, HABBIKOB HMX CAMOCTOSITEIbHOW  y4eOHOW  JesTENbHOCTH,
AKCHEPUMEHTAIBHBIX M MCCJIEAOBATENbCKUX YMEHUM, HEOOXOIMMBIX Kak B
MOBCEAHEBHOM JKU3HU, TaK M B MPOGECCUOHAIBHON JESTENHHOCTH;

3HAKOMHUT CO CHENU(UKOW HAYYHOTO MBINUICHHS, 3aKJIaJblBa€T OCHOBBI
LIEJIOCTHOTO B3IVISia HA €IMHCTBO MPUPOBI U YETIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TanoM B (pOPMUPOBAHUM €CTECTBEHHO--HAYYHOW IPaMOTHOCTH 00YyYarOIINXCS;



crocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHUUYECKOE
oOpa3zoBaHue 00y4arOIMUXCS.

JlanHble HampaBieHUss B OOYYEHMHM XHMHHM OOECNEeYMBAIOTCS CHEIU(PUKON
COJepKaHMsl  y4yeOHOTO  TpeaMeTa, KOTOPBIM  SIBISETCA  IeJarorMuecKu
aJanTUPOBAHHBIM OTpa)keHUEM 0a30BOM HAyKH XMMHUM Ha ONPEEIEHHOM 3Tare eé
pPa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00ILI€T0 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOUUMHCS CUCTEMBbI MEPBOHAYAIBHBIX TMOHSATUNA XHUMHUU, OCHOB
HEOPraHMYeCKOM XHUMHHM W HEKOTOPBIX OTIENbHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMUH.

CrpykTypa coAep:kaHHusl MPOrpaMMbl M0 XUMHHU cPopMHpOBaHa HAa OCHOBE
CUCTEMHOro monaxona Kk e€ usyueHuto. Copep:kaHue CKIIAJIbIBAETCS U3 CUCTEMBI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBI MTOHATUH O XUMUYECKON
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl [0 TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUM Ha OCHOBE TEOPETUUYECKUX IMPEACTABICHUM
Pa3HOTO YPOBHS:

— ATOMHO-MOJICKYJISIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akoHa /[. 1. MeHeneeBa Kak OCHOBHOT'O 3aKOHA XUMHH;

— YUYEHHS O CTPOEHUU aTOMa U XMMUYECKOU CBS3H;

— TpeacTaBiIeHUN 00 JIEKTPOJIUTHYECKON JMCCOLMALMMA BEIIECTB B
pacTBopax.

Teopernueckue 3HaHUA pacCMaTPUBAIOTCS HAa OCHOBE HSMIUPUYECKH
TIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIIEIOBATENIHLHO OT OJJHOTO
YPOBHS K JPYromMy, BBINONHAS (YHKIMH OOBSCHEHHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXHOCTEH MPAKTHUYECKOTO MPUMEHEHHUS U IOJYyYEHHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHHE TMPOrpaMMbl MO XUMHHU  CIIOCOOCTBYeT  (HOPMHUPOBAHUIO
MPEJCTABIEHNS] O XUMUUYECKOW COCTABIISAIOIIECH HAYYHOU KapTUHBI MHUPA B JIOTHKE
€€ CHUCTEeMHOW NPUPOJbI, IIEHHOCTHOTO OTHONIEHUS K HAay4YHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3yueHHe XUMUU TPOUCXOAUT C MPUBICYEHUEM
3HAHWA W3 paHee HM3yYEHHBIX y4eOHBIX MpeaMeToB: «OKpyKaroIMid MUP,
«buonorus. 5-7 knaccel» u «@u3nkKa. 7 Kinacey.

[Ipy wW3ydeHMHM XUMHM TPOUCXOAUT (HOPMHUPOBAHUE 3HAHWUH OCHOB
XUMHUYECKOW HAyKU Kak 00JIaCTU COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTUUECKOU
NEATEIbHOCTU 4YEJIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpHI.
3amaya y4eOHOTO mpeaMeTa COCTOWT B (OPMHUPOBAHUU CHCTEMBl XUMHUYECKHX
3HAHUM — Ba)KHEUIIUX (PAKTOB, MOHSATHUM, 3aKOHOB M TEOPETHUUYECKUX TOT0KEHUH,
JOCTYMHBIX 0000IIEHNUI MUPOBO33PEHUECKOTO XapaKkTepa, sA3blka HayKH, B



OpuOOIIEeHUH K HAyYHBIM METOJaM TIO3HAHUS TMPU HW3YYCHHH BEIIECTB H
XUMHAYECKUX peakluuid, B GOPMHUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHHH U
UX TPUMEHEHMH B Yy4e€OHO-NIO3HABATEIBHOW UM y4eOHO-HCCIEA0BATEIbCKOM
JEeSATENbHOCTH, OCBOEHUU NPAaBWIJI O€30MacHOro OOpallleHHs C BEIIECTBAMHU B
MOBCEITHEBHOM JKU3HMU.

[Ipy M3y4eHUM XMMHUHU HAa YPOBHE OCHOBHOI'O OOHIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIN TaKHE LIETH, KaK:

— (GopMHpOBaHME MHTEIUIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPUHATUIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOYy4YeHUSs HAa  CHUCTEMaTHYEeCKOe MpUOOIeHue
oOydJaromuxcs K CamMOCTOSITEIbHOM IO3HABATENbHON JI€ATEIbHOCTH, HAy4YHBIM
METOJlaM TMO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XHMHWH;

— obecrnieueHne yCcIOBUM, CIOCOOCTBYIOIINX MPUOOPETEHHUIO 00yYarOIIUMHCS
OMbITAa Pa3HOOOPA3HON NEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KITHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), WMEIOIIUX YHUBEPCAIbHOE 3HAUCHHUE IS
Pa3IMYHBIX BUIOB JESTEIHHOCTH;

— (¢dopmupoBanue oOmEeH (QYHKIMOHATIBHOW M  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UHCJIE YMEHUM OOBICHATH M OLEHUBATH SIBICHUS
OKPYXAIOIIEr0 MHpA, WCIOJIb3Ysl 3HAHUSA M OIBIT, MOJyYEHHbIE NPHU H3yUYEHUU
XUMHH, TPUMEHATh WX MPU PEIICeHUH NpoOJeM B TOBCEIHEBHOW >XHU3HU W
TPYJOBOM J1€ATETLHOCTH;

— ¢opMmupoBaHWe Yy OOYYAIOIIMXCA TyMAHUCTHYECKUX OTHOIICHH,
NOHMMAHUS 1EHHOCTH XUMHUYECKUX 3HAHUM i1 BBIPAOOTKH HKOJIOTHYECKU
IEJIeCO00pa3HOro TMOBEJAEHUSI B OBITY M TPYIOBOM JMESITEIBHOCTH B IENIAX
COXPAaHEHUS CBOETO 3/I0POBbS M OKPY>KAIOIICH MPUPOTHOMN CPEIbI;

— pa3BUTHE MOTHUBAIMK K OOYUYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIMTAaHMI0 HA OCHOBE YCBOEHHUs OOIIEYETOBEYECKUX IIEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGUiIs M HAIpPaBIEHHOCTH JajbHEHIIero
o0yJeHHUSI.

OOmiee uucIO YacoB, OTBEAEHHBIX JUISI M3YYCHHUS XUMHHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacos: B 8 kitacce — 68 vacos (2
yaca B HeJIel0), B 9 kimacce — 66 yacoB (2 yaca B HEJEIIO).



COIAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHaYanbHbIE XMMUYECKHE MOHITHUS

[Ipenmer xumuun. Ponb XMMUK B KU3HU YEJIOBEKA. XHUMUs B CUCTEME HayK.
Tena wm BemecTBa. du3nueckue CBOWCTBA BEUIECTB. ArperaTHOE COCTOSTHHE
BemiecTB. [loHsATHE O MeTOnax Mo3HAHUSI B XUMUU. YUHCThIE BEIIECTBA U CMECH.
Crnioco0sI pa3eneHus cMecei.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE dJIeMEHThl. CHUMBOJIBI XHMHUYECKUX
anemMeHTOB. [IpocThie U ClIokKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumunueckass ¢dopmyia. BaleHTHOCT, aTOMOB XHMHUYECKHUX DJIEMEHTOB.
3aKkoH TIOCTOSIHCTBa cocTaBa BemlecTB. (OTHOCUTENbHAs aToMHas Macca.
OtHocuTenpHAs MOJICKYJISIpHasi Macca. MaccoBas 1011 XUMUUYECKOTO AJIEMEHTa B
COCTMHEHUH.

KonnuectBo BemectBa. Momnb. Monsipaas macca. B3anmocBsi3b Koau4uecTBa,
Macchl W 4YHCIa CTPYKTYPHBIX €IMHHI[ BemiecTBa. Pacu€tel mo Qopmynam
XUMUYECKUX COSTUHCHUM.

dusznyecKue U XUMHUUYECKHUE SBJICHUS. XUMHUECKasl peakius U e€¢ Mpu3HaKH.
3aKOH COXpaHEHHS MacChl BEIIECTB. XMMHUYecKHe ypaBHeHus. Kiaccuduxanus
XUMHYECKUX PEaKIi (COeAMHEHUS, PA3JIOKEHUS, 3aMEeILIeHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYNI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOparieHus: ¢ J1abopaTOpHBIM 00OPY/TIOBaHHWEM, U3yUYECHUE M OIHMCAHHE
(GU3MYECKUX CBOMCTB O00pa3lloB HEOPraHWYECKHX BEIIECTB, HAOJIOJCHUE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJa, pAacTUpaHHE caxapa B CTYIIKE,
KUIIEHUE W KOHAEHCAlUs BOJbI) U XUMHYECKUX (TOPEHUE CBEYM, MPOKAJIMBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Mella ¢ KHCJIOTOMN) SIBJICHUMN, HAOII0IeHUE U
ONMCaHUE MPHU3HAKOB IMPOTEKAHUS XUMHYECKHX peakuui (pasyioKEeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIAOM Oapusi, pa3ioKeHHE THIIPOKCH]IA
menu (II) mpu HarpeBaHuu, B3auMoAeHCTBUE kele3a ¢ pacTBopoM conu meau (II),
M3y4eHHE CIMOCOOOB pa3eieHHs] CMECed: ¢ MOMOIIbI0 MAarHuTa, (PUIbTpOBAHUE,
BbITIApUBAHUE, JUCTHILIIAIMSA, XpoMaTorpadusi, MpoBEJCHUE OUYNCTKA TTOBAPEHHON
coilv, HaOJIOJEHWE W  ONUCaHWE  Pe3yJIbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUSI MAacChl, CO3/laHHE€ MOJENEeH MOJEeKYI
(1apocTep>KHEBBIX ).

Ba:xHeililue npeacTaBUuTe/ M HEOPraHUYECKUX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucinopon — 3ineMeHT U mpocToe
BemiecTBo. HaxoxzaeHue kuciopona B MOpuUpoAe, (PU3MUECKHE U XUMHUYECKHE
cBoicTBa (peakuuu ropenusi). Oxcunbl. Ilpumenenue kuciopoaa. CrocoObl



MOJIyYeHUs KHUCIOpoJa B Jlabopatopuud H  TIpombilieHHOCTH. Kpyrosopot
Kuciopozaa B mpupoae. O30H — alJIoTponHast MOAU(PUKALIMS KUCIOPOIa.

TeroBoit 3P(GeKT XMMHUYECKOW peakUuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pPEAKIUU. TOIUIMBO: yrojlb M METaH. 3arps3HCHHE
BO3/1yXa, YCWJICHHE TapHUKOBOTrO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bogopon — »memeHT uM mpoctoe BemecTBo. HaxoxaeHnue Bomopona B
npuposie, (Quznueckue W XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nonyyeHus. Kucnotsl u conm.

Monsipabiil 005EM ra30B. PacuéThl Mo XUMUYECKUM YPaBHEHUSIM.

Odusznyeckue CcBOWCTBa BOAbl. Boma kak pactBopurenb. PacTBOpsI.
HaceblllieHHbIE M HEHACBIIIEHHbIE PAacCTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B paCTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpuUpojie U B KU3HU 4enoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHUEe NpUPOJIHBIX BOJI. OXpaHa U OUMCTKA TPUPOJHBIX BOJI.

Knaccudpuxanus nHeopranmdeckux coenuHeHuid. Oxcuabl. Knaccudukarus
OKCUJIOB:  cosieoOpasyromniue  (OCHOBHBIE, KHUCIOTHBIC, aM(pOTepHBIE) U
HecosneoOpasyromue. HomeHnknatypa okcugoB. Du3ndyeckrue W XUMUUYECKHUE
CBOMCTBA OKCUJIOB. [loyueHne okcuaos.

OcHnoBanusi. Knaccudukanuss ocHOBaHMH: IIETOYM UM HEPACTBOPUMBIE
ocHoBaHusA. HomeHknaTypa ocHoBaHuil. PU3MYECKHE U XHUMHUYECKHE CBOWCTBA
ocHoBaHui. [losrydeHne OCHOBAaHUI.

Kucnortel. Knaccudukamus kucinor. Homenkmnarypa kucior. Ouzndeckue u
XUMHUYECKHE CBOMCTBAa KHUCHOT. Psan aktuBHoctn metamnoB H. H. bekerosa.
[Tomy4yenue KUCIOT.

Conu. Homenkiatypa cosieil. @uzndeckrue U XMMUUYECKHE CBOMCTBA COJICH.
[Tomyuenue coieit.

I'eneTnyeckas cBA3b MEXKIY KJIaCCaMH HEOPTraHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KA4ECTBEHHOE ONPEACICHHUE CONEPKAHUS KUCIOPOAa B BO3AYXE, MOJYUECHHUE,
coOupaHue, paclio3HaBaHUE W M3YYEHUE CBOMCTB KHCIOPOJAA, HaOJIIOJICHHE
B3aUMOJICMCTBUSL BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HHUKHOBEHUS U
MpekpanieHus ropeHus (mokapa), O3HAKOMJICHHE C o0Opas3llaMHd OKCHJIOB U
OMMCaHUWE HUX CBOWCTB, MOJYy4YEHUE, COOMpPAHHE, PACMIO3HABAHME U U3YUYEHUE
CBOWCTB BOAOpOJia (TOpeHue), B3aumojacicTBUe Bojopoja ¢ okcuaoMm meau (II)
(BO3MOKHO HCIOJIB30BAaHUE BUICOMATEPHAJIOB), HAOIIOACHUE OOPA3I[OB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIIEIOBAaHHE OCOOEHHOCTEH pPAcTBOPEHHUSI BEUIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHOU
MACCOBOM JI0JIE PaCTBOPEHHOTO BEIIECTBA, B3aWMOJICHMCTBHE BOJBI C METAJIAMHU
(HaTpuem M KajbleM) (BO3MOYKHO HCIOJb30BAaHUE BHUACOMATEPHUAIIOB),



ucclieIoBaHue O00pa3lOB HEOPraHMYECKUX BEIIECTB Pa3JIMUHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUsI OKPACKHW MHAMKATOPOB B PACTBOpAaxX KUCIOT U IIEIOUEH,
n3ydeHne B3aumonencTBus okcuaa meau (II) ¢ pacTtBopoM cepHOM KHCIIOTHI,
KUCJIOT C MeETaJUIaMH, pPEaKkUUi HEUTpalu3aluy, IOJYy4YEHUE HEepacCTBOPUMBIX
OCHOBAaHMH, BBITECHEHHUE OJHOTO METaJUla APYTMM K3 PAacTBOpa COJIU, PEIICHUE
AKCIIEPUMEHTANIbHBIX 3a/lad 10 Teme «BaxkHellmue KiIacchl HEOPraHUYECKUX
COCMHECHUIN.

IHepuoanuecknit 3axkoH u Ilepumoauyeckass cucreMa XUMHYECKHUX
iemeHnToB JI. WU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKas CBS3b.
OKHuCIUTEIBHO-BOCCTAHOBUTE/IbHBIE PEAKIIUU

[lepBble TOMBITKH KiIacCU(PUKAIIMKM XUMHYECKUX dJeMeHToB. [loHsTHe o
IPYINax CXOJHBIX DJJIEMEHTOB (IEJIOYHBIE U IEJIOYHO3EMEIIbHbIC METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTBI, KOTOpbIe 00pa3yroT aMm(pOTEPHBIE OKCHIbI
U TUJPOKCHUIBI.

[Tepuonnueckuii 3akoH. [lepuoauueckasl cucTeMa XMMUYECKUX 3JIeMEHTOB /1.
N. MenneneeBa.  KoporkomepruomHas W JUIMHHOIEPUOIHAs dbopmbl
[Tepunonnueckoii cucrembl xumuueckux siuemeHToB J[. . Menaeneesa. Ilepuoas
u rpynmbl. Ou3MYeckuil CMBICT MOPSIAKOBOTO HOMEpa, HOMEpPOB Iepuoja u
IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siep. M3otomnbl. DnexkrpoHsl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI04eK aToMOB  TMepBbIX 20 XUMHUYECKHUX DIIEMEHTOB
[Tepuognueckoit cucremnl JI. M. MenpaeneeBa. XapakTepUCTUKa XUMHYECKOTO
3JIEMEHTA 110 ero nosnoxxenuro B [lepuonnueckoit cucreme /1. 1. Menzaeneena.

3aKOHOMEPHOCTH HM3MEHEHHUSl paJuyca aTOMOB XHMHUYECKHUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAINIMYECKUX CBOMCTB 110 TPYIIaM U EPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [leprnoaM4ecKoil CUCTEMbI XUMUYECKHUX
BJIEMEHTOB JUI pa3BUTUA Hayku W mnpaktuku. J[. WM. MengeneeB — yd€Hbld U
rpaXk1aHUH.

Xumuueckass cBs3b. KoBasieHTHass (MOJsipHAs M HEMOJSIpHAsi) CBSI3b.
DNEKTPOOTPUIATENBHOCTh XUMUYECKUX 3J1€eMEHTOB. IOHHAs CBS3b.

Crenenp okucieHusa. OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
[Iporniecchl OkucaeHUs U BOCCTaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB M HEMETAIJIOB, B3aWMOJICHCTBUE
TUAPOKCHIA LMHKA C PACTBOPAMHM KHUCJIOT M UIEJIOYEH, IMPOBEACHUE ONBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKLMI
(ropeHue, peakiu pa3ioKeHUs, COEAUHEHUS ).

Mexcnpeomemunle cea3u



Peanuzamus MexnpeaMeTHBIX CBS3€M NpPU M3YYEHUM XUMHM B 8 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATUM, TaK U TOHSATUM, SBJISIOMIMNXCS CUCTEMHBIMU JJIs1 OTIEJIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO61mue ecTecTBEHHO--Hay4YHbIE MOHATUS: Hay4YHBIM (hakT, TUIOTE3a, TeOpHs,
3aKOH, aHaJlu3, CHUHTE3, Kilaccuukamus, TMEPUOJUIHOCTh, HAOIIOJICHHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: Marepus, aToMm, OJJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIU],
U30TOIbl, PaJIMOAKTUBHOCTh, MOJIEKYJIA, IJIEKTPUUYECKUI 3apsijl, BEIIECTBO, TENO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, a3, (U3MYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEeThI, 3B€3/1b1, COHIIE.

buonorus: hotocunTes, npixanue, ouocdepa.

['eorpadus: armochepa, ruapochepa, MuHEpanbl, TOpPHbIE MOPOJIBI,
MOJIE3HBIE UCKOMAEMbI€, TOILIMBO, BOJHBIC PECYPCHI.

9 KITIACC

BemecTBO U XMMHYeCKasi peaKkuusi

[Tepuonunueckuii 3akoH. [lepuoauueckasl CUCTEMAa XUMUYECKUX 3JIEMEHTOB [].
N. MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHU CBOMCTB
XUMUYECKUX D3JIEMEHTOB IMEPBBIX TPEX TNEPUOMNOB, Kajus, KalblUusi H UX
COCIMHEHUI B COOTBETCTBUM C MOJOXKEHHEM »ieMeHTOB B Ilepuoamueckoi
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHABI XUMHUYECKOW CBA3U. THIBI KPUCTANIMUECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOU CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKUE
CBOMCTBAa BEIECTB, OTHOCAIIMXCA K PAa3JIMUYHBIM KJaccaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanms XuMU4ecKUX peakiiuii Mo pa3IuyHbIM MPU3HAKaM (IO YUCTY
M COCTaBy YyYacCTBYIOIIMX B pEaKIMU BEIIECTB, MO TeIIoBoMy 3(ddekry, 1o
M3MEHEHUIO CTENIEHEW OKMCIICHHMSI XUMHUYECKHX 3JIEMEHTOB, M0 OOpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U 3HAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMHUUYECKHE
YpaBHEHHS.

[lonsiTue o ckopoctn xumMuueckoil peakuuu. [loHsiTHe 00 0OpaTHUMBIX U
HEOOpaTUMBIX XMMHYECKUX peakiusX. [IoHITHe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. llonstue o karanuse. [lonstne o xumuueckom paBHoBecun. DakTopsl,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW PEAKUMU M IIOJ0KEHHE XUMHYECKOrO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKIUU,  AJCKTPOHHBIM  OanaHc
OKHCJIMTENTbHO-BOCCTAHOBUTENBHON peakiuu. COCTaBIECHUE YPABHEHUN



OKHCJIUTENBbHO--BOCCTAHOBUTEIBHBIX  PEAKUUA C  HCIOJIB30BAHHUEM  METOJA
AJIEKTPOHHOTO OanaHca.

Teopust JIEKTPOIIUTHUECKON JUCCOLUUALNN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3Mm JUCCOLMALIMM BEUIECTB C Pa3IUYHbIMUA BUJIAMU
xumuyecko cBsizu. Crenenp aucconuanuu. CUIbHBIE U ClIa0ble AIEKTPOJIUTHI.

Peakiiuu nonnoro oOMeHa. Y clioBusi MpOTEKaHUsI peakluii MOHHOTO 0OMeHa,
MOJIHBIE M COKpall€HHbIE HWOHHBIE YpaBHEHUs peakiui. CBONCTBAa KHUCIOT,
OCHOBaHMW M COJEHd B CBET€ NPEACTABIEHUH 00  DIEKTPOJIUTUYECKOU
nucconuanuu. KauecTBeHHbIe peakiiuy Ha HOHBI. [loHsITHE O THIpOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJCJISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAUIOB UM HEMeTa/uioB (Tpadura M anMasa), CI0XKHBIX BEIIECTB
(x;mopua HATpUsl), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOU pPEaKIUu
OT BO3JEUCTBHUS PaA3IUYHBIX (DAKTOPOB, WCCIECAOBAHUE JJIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEHIECTB, IMpollecca AUCCOIMAIMUA KHUCJIOT, WIEJI04Ye U cojei
(BO3MOXKHO  WCIOJIb30BaHME  BHUJEO MaTEpPHalOB), IMPOBEJACHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKK  TMPOTEKaHUS  peakluii  HMOHHOrO  OOMEeHa
(oOpazoBaHme ocangka, BbIJACICHHE Tras3a, OOpa3oBaHUE BOJBI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPHUMEPBI  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIUM
(ropeHue, peakiMu paslIoKEeHHs, COCMHEHHU), Paclo3HaBaHUE HEOPTraHUYECKUX
BEIIECTB C IIOMOINBIO KAUECTBEHHBIX pEaKIUid Ha HOHBI, pEIICHHE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HeMmeTa/ibl 1 MX COCAMHECHUSA

OO6mast xapakTepucThka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTereHu okucieHus. CTpoeHne U (U3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XWMHMYECKHE CBOWMCTBA Ha TMpUMEpe  XJopa
(B3amMoneiicTBUE € MeTaJUlaMHM, HEMETaJUIaM{, IIeJo4aMu). XJIOPOBOAOPO.
CongHas KWCIIOTa, XMMHYECKUE CBOMCTBa, IMOJydyeHUE, NnpumeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA HAa OpPraHM3M 4eloBeKa. BaxHeWmne XJI0opuabl U UX
HaXO0XICHHUE B PUPOE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue W (pu3MdYecKue CBOMCTBA
MPOCTHIX BEMIECTB — KUCIOPOa U CePbl. AJUIOTPOITHBIE MOAU(DUKAIINKI KUCIOPOIa
U cepbl. XUMHUYECKHE CBOWCTBa cephl. CepoBOMOPO, CTpOCHUE, (PU3HUECKHE U
XUMUYecKre cBorcTBa. OKCHIBI CEepPbl KaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnass xucnora, (U3MYECKHE W XUMHYECKHE CBOWCTBa (oOmme  Kak
MPEACTaBUTENS Kjacca KHUCJIOT H cruerupuyeckne). XHUMHYECKUE PEaKIIHH,
JeXanme B OCHOBE IMPOMBIILUIEHHOIO CMOco0a MOJy4YeHUsI CEPHOM KHUCIIOTHI.
[Ipumenenune cepHoit KUCHOThL. CONM CEPHOM KUCIIOTHI, KAYECTBEHHAsI PEAaKLUs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COCIUHEHUH B MpuUpojae. XUMHUYECKOE
3arps3HEHUE OKPYXKAIOIIeH cpenbl COSAUHEHUSIMU Cephbl (KUCIOTHBIC TOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHUs. A30T, PacHpOCTpPaHEHHUE B MPHUPO/IE,
dbu3nUeckue U XuMUYeCKre cBoicTBa. KpyroBopoT azora B mpupoje. AMMHUAK, €ro
dbu3nYecKue U XUMUUYECKUE CBOICTBA, MojlydeHue u npumeHenue. Coau aMMoOHMS,
ux (pU3nYecKue U XUMUYECKHUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MoiydeHue, Pu3nyeckue M XUMHUYECKUE
cBoiicTBa (0OlIME Kak MpEACTaBUTENS Kiacca KHUCIOT U creuudduueckue).
Hcnonw3oBaHne HUTPATOB W COJICM aMMOHHUSI B KadyeCTBE MHUHEPAJIbHBIX
ynoopeHuil. XMMUYECKOE 3arpsi3HEHUE OKPYXKaIolel cpe/ibl COeAMHEHUSIMU a30Ta
(KUCIOTHBIE JOXAM, 3arps3HeHuEe BO3[yXa, NOuBbl U BoA0EMOB). Docdop,
ajutoTporHbie Moaudukanuu ¢Gochopa, GUMIECKHME U XUMUUYECKHE CBOWCTRA.
Oxcun docdopa (V) u pochopHas kuciora, pu3NIeCKue U XUMUIESCKHUE CBOWMCTRA,
nonydenue. Mcnons3zoBanue pocharoB B kKauecTBe MUHEPATBHBIX yI0OPEHUI.

O6mas xapakrepuctuka snemMeHToB [V A-rpynmbel. OcoOEHHOCTH CTpOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKHUCICHHUA.  YTIEpol,  aJUIOTPOIHbIC
Monu(UKALMK, PACHpOCTpPaHEHHE B TpPHUPOAE, (PUINYECKHE U XUMHUYECKUE
cBoiicTBa. Ancop6uusi. KpyroBopor yriepoaa B npupoje. OKCUabl yriepoja, ux
¢uznueckre M XMMHUYECKHE CBOMCTBa, JEWCTBHE Ha JKHUBBIE OpPTraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYECKHE MPOOJIEeMBbI, CBSI3AHHBIE C OKCHIOM
yraepona (IV), rumore3a ria00aqbHOrO TMOTEIJICHUS KIWMaTa, TapHUKOBBIM
addekr. YronpHas KUCI0Ta U €€ cou, X GU3NIECKUEe M XMMHUYECKUE CBOMCTBA,
nojiyueHue u mnpuMeHenwe. KadecTBeHHass peakius Ha KapOOHAT-HOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIWIIMHE, MTPOMBIIUIEHHOCTH U CEIBCKOM
XO35MCTBE.

[lepBoHauanbHbIC MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSTUHEHUAX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTWICH, 3TAHOJ, MIUIEPUH, YKCYCHAsA KUCIIOTA).
[IpupogHble HMCTOYHUKH YTIIEBOJOPOAOB (Yrojib, MPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX mepepaboTku (OCH3WH), UX POJIb B OBITY U TPOMBIILICHHOCTH.
[lonsiTue 0 OMONIOTUYECKH BaXKHBIX BELIECTBAX: KUPaX, O€IKax, yriieBoaax — U UX
poJii B KHM3HM 4eJoBeKa. MarepuaibHOe €JAMHCTBO OPraHHYecKUX U
HEOPraHUYECKUX COCAMHEHUM.

KpemHunii, ero ¢usmueckue W XUMHUYECKHE CBOWCTBA, TMONy4YeHUE U
npuMmenenne. CoeauHeHUs KpemHHUsi B mpupoae. OOmue mnpeAcTaBieHUs 00
okcuse kpemuus (IV) m kpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHUE B
OBITY, B MPOMBIIUICHHOCTH. BakHeillre CTpoUTeNbHbIE MaTepHalbl: KEpaMHUKa,



CTEKJIO, LIEMEHT, OeToH, *kene300eToH. [Ipobiembl 0€30macHOrO HMCIOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B TIOBCEAHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa3ll0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIOTHI,
MPOBEJICHNE KAaYECTBEHHBIX PEaKIMi Ha XJOPUI-MOHBI U HAOIIOJCHUE MTPU3HAKOB
WX TPOTEKaHMs, OMBITHL, OTpaxarlmue (GU3NYECKUe U XUMHYECKHE CBOMCTBA
raJjjoreHOB M HX COEIUHEHHI (BO3MOXXHO HCIIOJIb30BaHUE BHUIECOMATEPUATIOR),
O3HAaKOMJICHHME ¢ oOpa3naMu XJIOPUIOB (TajJOreHHUJIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl W €€  coeAMHEHUSIMH  (BO3MOXKHO  KCIIOJIb30BaHHE
BUJIeOMaTepranoB), HaOIIOACHUE Mpollecca OOYIIIMBAHUS caxapa IO JIeHCTBUEM
KOHILICHTPUPOBAHHOW CEpPHOM  KHUCIOTHI, M3YYCHUE XUMHUYECKUX CBOMWCTB
pa30aBICHHON CEPHOM KUCIIOTHI, MPOBEJCHUE KaueCTBEHHOW peakiu Ha CyJib(art-
MOH W HaOJIOJICHHE TpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3HMUYECKUMHU
cBoiicTBamMu azota, ¢ochopa W HUX COCIUHEHUH (BO3MOXKHO HCIOJb30BAHHE
BUJIEOMATEpUajIoB), oOpa3liaMu a30THBIX U (PocopHBIX ynoOpeHul, moayyeHue,
coObupaHue, paclo3HaBaHWME U HW3YYCHHUE CBOWCTB aMMHaka, TIPOBEJICHHE
KaueCTBCHHBIX peaklMii Ha MOH aMMOHUS U (ocdaT-uOH U H3ydEeHHE MPU3HAKOB
WX TIPOTEKaHUs, B3aUMOJICUCTBUE KOHIIEHTPUPOBAHHON a30THOM KHCIJIOTHI C MEABIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4yeHUe Mozenen
KPUCTANTMYECKUX PEIIETOK anmasza, rpadura, dymwiepeHa, O3HAKOMIICHHE C
IPOIECCOM  aJCOPOIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM W
YCTPOMCTBOM MPOTUBOTas3a, MoJydyeHue, coOMpaHue, pacrlo3HaBaHUE U H3yUEHHUE
CBOICTB YIJIEKHCIIOTO ra3a, IpOBEJeHNE KauyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W H3YYEHHE NPU3HAKOB MX TMPOTEKAHUS, O3HAKOMIICHUE C
OPOJIYKIHUEN CUIMKATHOM MPOMBIIIJIEHHOCTH, PEIIEHUE HSKCIEPUMEHTAIbHBIX
3az1a4 o treMe «BakHelnine HeMeTaJuIbl U UX COSTUHEHUS.

MeTausibl 1 X COCAMHECHUSA

OO0mast XxapakTepUCTHKAa XUMHYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux mnosioxkeHuss B llepuognueckor cucreme xumuueckux anemeHtoB J[. W
MenpneneeBa u cTpoeHus: atToMoB. CTpoeHHe MeTauioB. MeTamindeckas CBsI3b U
METAJUIMYECKasi ~ KpUCTa/UIMuecKkas  pemeéTka.  DIEKTPOXUMUYECKUU  psif
HaIpsbKeHU MeTauioB. @U3NUecKue U XMMHUYECKUE CBOMCTBa MeTaiuioB. O0mue
crocoObl Mony4yeHus MeTamioB. [loHsATHE O KOpPpO3UM METaIIOB, OCHOBHBIE
crocoObl 3alUThl UX OT Koppo3uu. CmaBbl (CTajdb, YYryH, AIOPAIIOMHUHHIMA,
OpoH32a) ¥ UX TPUMEHEHUE B OBITY U MMPOMBIIIJICHHOCTH.

[Ileounble MeTauibl: MoJiokeHUe B [lepuoguueckont cucreMe XMMHYECKHX
anemeHToB JI. 1. MenaeneeBa, CcTpoeHHE MX aTOMOB, HAXOXICHHUE B MPUPOJIE.
du3nuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusd U Kanus). OKCUabl U



TUAPOKCHUABI HATpusd MW Kanusa. lIpuMeHeHuWe WIEeIOYHBIX METAII0OB MU UX
COCIMHCHUM.

IllenouyHO3EMENBHBIE METAIBI MAarHMM MW KaJdblMK: MOJOXEHHE B
Ilepuonnueckon cucreMe xumudeckux siemeHToB [[. M. Menneneesa, crpoeHue
MX aTOMOB, HaX0XJAeHUE B nipupoae. PU3nuecKue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueilmime coequHEHUs Kajablusi (OKCUZ, THAPOKCHI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUS.

AnOMUHMI: TI0JIO)KEeHUE B [leproanueckoi CUCTEME XUMUYECKUX AJIEMEHTOB
J. . MenneneeBa, cTpoeHUE aroma, HaxoxaeHue B npupone. dusznueckue u
XUMUYECKHE CBOMCTBA afOMUHMS. AM(OTEpHBIE CBOWCTBA OKCUJIa U THIPOKCHIA
AJTIOMUHUSL.

Kenezo: nonoxenue B Ilepuoguueckoil cuctemMe XMMHUYECKUX 3J€MEHTOB /1.
N. MengeneeBa, CTpOEHHE aToOMa, HaxoXAeHUWE B mpupoae. dusnueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCuabl, THAPOKCUIbI U conu xenesa (I1) u xxenesa
(IIT), ux cocTaB, CBOKMCTBA U MOJIyYCHHUE.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE ¢ oO0pasllaMyd METAIOB M CIUIaBOB, WX (PU3HUYECCKUMHU
CBOMCTBaMH, U3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WU  METAJIOB  (BO3MOKHO
UCITOJIb30BaHUE BHUCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUA OKCHJIA
KJIbIMA W HATpus C BOJOW (BO3MOXKHO MCIIOJIB30BAHUE BHUACOMATEPUAIIOB),
VCCJIEJOBAHNE CBOWCTB KECTKOW BOJbI, MPOLIECCA TOPEHUA KEJIe3a B KUCIOPOAE
(BO3MOYKHO  HCTOJIb30BAaHUE  BHJICOMATEPHAIIOB), TMPU3HAKOB  IMPOTEKAHUS
KAQYECTBEHHBIX PEAKIUM HAa MOHBI: MarHus, KajblUs, AJTIOMUHUSA, IMHKA, XKEJe3a
(II) u xene3a (I1I), memau (II), HabmroAeHUE M OMKMCAHUE MPOIECCOB OKpAITHBAHUS
IJJaMEHU MOHAaMU HaTpus, Kajausd U KaJblus (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMAaTepHajIoB), UCCIe0BaHNe aM(DPOTEPHBIX CBOMCTB THAPOKCHAA aTIOMHHUS
Y THAPOKCHUA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxkHeunue
METaJUIbl U UX COCTUHCHUS.

XuMHS U OKpPYKaKIIas cpeaa

BemecTtBa m Marepuasiibl B TMOBCEIHEBHOW JKU3HU 4YelioBeKa. besomacHoe
HCIOJIb30BAHUE BEIIECTB U XMMHUYECKUX peakiui B ObITy. IlepBas momorns npu
XUMHUYECKHUX OKOTax U OTPABJICHUSIX.

XHUMHUYECKOE 3arpsA3HEHHE OKpYKarouled cpeapl (mpenesibHasi JOMyCTUMast
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xumuun B pemieHun 3KOJI0TMYECKUX
mpooIeM.

Xumuueckuii IKCnepumenm:

n3ydeHue oOpasioB mMaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHBIC
MaTepuarbl).

Mexcnpeomemunie cea3u



Peanuzanmsi MEXNpeaMETHBIX CBS3€H TpU W3YYCHHUHM XMMHHA B 9 Kiacce
OCYIIECTBJISIETCSI 4epe3 HCMOJb30BaHWE Kak OOMIMX €CTeCTBEHHO-HAaYYHBIX
MOHATHH, TaK W TOHATHUH, SBISIOMNUXCS CUCTEMHBIMU IS OTACITBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO ITHKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIC IMOHSATHS: HAyYHBIH (pakT, rUmoTe3a, 3aKoH,
TEOpHUs, aHalu3, CHHTE3, KilacCUpUKANWsI, TEPHOIUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIIMPOBAHUE, W3MEPEHHE, MOJEIb, SBJICHHE, MapHUKOBBIN
a3 PeKT, TEXHOJIOTUS, MaTepUAIIBI.

dusnka: martepus, aroM, DSJEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKJIH]I,
U30TOIBI, PaJAMOAKTUBHOCTb, MOJICKYJA, DJIEKTPUUYCCKUN 3apsij, IPOBOIHUKH,
MOJIYTIPOBOJAHUKH, JUAJIEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBa, a3, PaCTBOP, PACTBOPUMOCTD, KPUCTAIITMYECKAsI
peméTKka, CIUiaBbl, (PU3MUYCCKHE BEIMYMHBI, CIMHUIIBI U3MEPEHUS, KOCMUYECCKOEC
POCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COHIIE.

buonorus: dorocunHTes, apixaHue, Ouocdepa, dKOCHCTEMa, MHHEpaIbHBIC
yJI0OpEHHUSI, MUKPO3JIEMEHTBI, MAKPOAJIEMCHTHI, TUTATCIIbHBIC BEIIECTBA.

I'eorpadms: armocdepa, rtuapochepa, MuHEpanbl, TOPHBIE MOPOIbI,
TI0JIC3HBIC NCKOIIAeMbIE, TOILJTUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS MPOrpPaMMbl OCHOBHOTO  OOILETro
o0pa3oBaHus JOCTUTalOTCS B X0J€ OOy4YeHUsT XMMHH B €IUHCTBE Y4EeOHOH H
BOCIIUTATEIILHOU JIEATEIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, MPUHSATHIMU B
oOlIecTBe MpaBUJaMd M HOPMaMH TIOBEACHHMS U CIOCOOCTBYIOT Hpoleccam
CaMOTO3HaHMs, CAMOPA3BUTHUS U COLIMATU3AIMHI 00yYalOIIHUXCS.

JIM4HOCTHBIE ~ pe3yNbTaThl  OTpPa)XalrOT  TOTOBHOCTh  OOy4YaroIIMXCs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3UTUBHBIX IICHHOCTHBIX OpHUEHTAUMU U
paclIMpeEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoTHYECKOro BOCIUTAHUS:

LEHHOCTHOTO OTHOLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
U HAaydyHOMY HaCJEJWI0, TOHUMAaHUS 3HAYCHHUS XUMUUYECKOM HAayKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTH BIAJIETh JOCTOBEPHOW HHGpOpMAaIHMER o
NEPEAOBBIX JOCTHKEHUAX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpOHCTBE MHUpa U OOIIECTBA;

2) rpaskIaHCKOT0 BOCITUTAHUS:

NPEACTaBICHUS O COLUMAJIbHBIX HOPMax M TMpPaBUJIaX MEXIMYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTH B OOILIECTBEHHO
MOJIE3HOM,  Y4eOHO-UCCIIeIOBAaTEeIbCKOM, TBOPYECKOM H  JAPYTUX  BHAAX
JESTEIBHOCTH, TOTOBHOCTH K Pa3HOOOpA3HOW COBMECTHOW JEATEIBHOCTH TpPHU
BBIMIOJTHEHUU YYEOHBIX, TIO3HABATEIbHBIX 3a/lay, BBIMOJHEHUH XWMHUYECKHUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
M B3aUMOIIOMOIM B TIpollecce OTOW y4eOHOW NESITeNTbHOCTH, TOTOBHOCTHU
OLICHUBAaThb CBOE TOBEJAEHHWE U TMIOCTYIIKM CBOMX TOBAapHILEH ¢ TO3ULHH
HPABCTBEHHBIX U IMPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUS:

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BELIECTBE M XUMHUYECKON PpEaKIUH,
COOTBETCTBYIOIIE COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH U COCTaBISAIOLINE
OCHOBY JIJI1 TIOHUMAaHUSI CYITHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOJbI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOJTHOMN CPEIOM, O POJIM XUMHUH B MMO3HAHUM ITUX 3aKOHOMEPHOCTEM;

MO03HABAaTEIbHbIE MOTHUBBI, HANIPABICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU IO
XAMHH, HEOOXOTUMBIE IS OOBSCHEHHUS HAOIIOJAaEMBIX MPOIIECCOB W SIBICHUM,
MO3HABATEIbHOM, MH(OPMALIMOHHON M YMUTATEIbCKON KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaAMOCTOSITEJIbHOM pabOThl ¢ y4€OHBIMU TEKCTAMH, CIPABOYHOU



JUTEPATYpPOr, JOCTYIMHBIMA TEXHHUYECKUMHU CpEJACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEepeC K OOYYEHUIO W TMO3HAHUIO, J0003HATEIBLHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, MPOCKTHOM W HUCCIEAOBATEILCKOU
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBIECHHOCTH U YPOBHS OOYyYECHHS B
JIATbHEUIIIEM;

4) popMupoBaHus KyJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH JKW3HHU, OTBETCTBEHHOI'O OTHOIIECHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 KU3HH, OCO3ZHAHUE IOCIEJICTBUM M
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJIICHHS aJIKOTOJIs, HAPKOTUKOB, KYPECHHS ),
HEOOXOAUMOCTH COOJNIIOZICHUs TMpaBWyl O€30MacHOCTH TIpuU  OOpallleHUuH C
XHMHYECKUMU BEIECTBAMH B OBITY U PCATbHOM KU3HU;

S) TPyA0BOT0 BOCIIMTAHUS:

MHTEPEC K MPaAKTUIECKOMY U3YUYCHHUIO TPOQECCUil U Tpy/la pa3IMIHOro poja,
yBOXEHUE K TPYAYy M pe3yjibTaTaM TPYJIOBOH IEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHHUs TMPEAMETHBIX 3HAHMA 110 XWMHH, OCO3HAHHBIH BBIOOD
WHIAVUBUAYATLHON TPACKTOPHH MPOJIOKCHHUS 00pa30oBaHus C YYETOM JIMUHOCTHBIX
WHTEPECOB M CIIOCOOHOCTU K XUMUHM, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIEeIHON MpodeCcCUOHANBHON JESITEIbHOCTU U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIalTUPOBATHCS B MPOPECCUOHAIBHOM CPelIE;

6) PK0JI0rHYecKOro BOCIIUTAHUS

HKOJIOTHYECKHU IIeJieco00pa3HOe OTHOIIEHHWE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MTOHUMAaHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3nueckoMy M TICUXHYECKOMY 30POBbIO, OCO3HAHWE IIEHHOCTH COOJIOJEHUS
npaBMJI 0€30MIaCHOTO OBEACHUS TP paboTe C BEIIECTBAMHU, & TAK)KE B CUTYAIUsX,
YTPOKAOIIUX 3/IOPOBBIO U )KU3HU JIIOICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, TMOJIy4aeMble MPU HU3YYCHUU XUMHH, IS
pEeLICHUS 3a/1a4, CBS3aHHBIX C OKPY’KAOLIEH NMPUPOJHON CPENOH, IS MIOBBIIEHUS
YPOBHS  SKOJOTUYECKOW KYJIbTYphl, OCO3HAaHHSA TJIOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEM M IMyTell MX peleHHs MOCPEICTBOM METOJIOB XUMHH,
HKOJIOTHYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJACTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COMAIIBHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe wmeTampeaMeTHBIX pE3YyIbTATOB BBIACIAIOT 3HAYUMBIC IS
dbopMupoBaHUST MHUPOBO33PEHUSI OOIIECHAYYHBIE TMOHATUA (3aKOH, TEOpHs,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JIPYTOE.), KOTOpPbIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEeAMEeTaX W IO3BOJISIOT Ha
OCHOBE 3HAHWH W3 ITHX MPEAMETOB (DOPMHUPOBATH MPECTABICHUE O IETOCTHON



HAay4YHOW KapTUHE MUpPA, U YHUBEPCAIbHbIC YUeOHBIC EUCTBUS (ITO3HABATEILHEIE,
KOMMYHUKATHBHBIE, DPETYJISTHUBHBIE), KOTOpblE 0OecneunBaroT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IJIAHUPOBAHHMIO M OCYIIECTBIEHUIO Y4YEOHOMU
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAIbHBbIE YUeOHbIe 1eiicTBUS

ba3zoBblie JiloruyecKue JeMcTBUA:

YMEHHUS HCIOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUMN: PACKPBIBATH CMBICI XMUMHUYECKHX TMOHSATUN (BBIACIATh UX XapaKTEpPHbIC
NMPU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C JAPYTHMMHU TOHSITHUSMH), HUCIOJIb30BaTh
MOHSTHUS JJIs1 O0BICHEHUS OTJIETbHBIX (DAKTOB U SIBJICHUM, BHIOMpPATh OCHOBAHUS U
KpUTEpUHU sl KiIacCU(PUKAIMM XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIUi,
yCTaHABIIMBATh MPUUYUHHO-CIEJCTBEHHBIC CBSI3U MEXIy OOBEKTaMH HW3Y4YCHWS,
CTPOUTH JIOTUUECKHUE pacCyXAcHUs (MHAYKTUBHBIC, ACAYKTUBHbBIC, TI0 aHAJIOTHUH),
JienaTh BEIBOJBI U 3aKIIFOUCHUS;

yMEHUE TIPUMEHITh B TIPOIECCe TIO3HAHUS TMOHATUS (MPEIMETHBIC U
MeTarpeIMEeTHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MO, UCTIONb3yeMbIe B XUMUH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUN 3HAK (CHMMBOJI DJIEMEHTa), XUMHYeckas (opMyna U ypaBHEHHUE
XUMHYECKOW peakiuy — MpU PEHIeHUH Y4yeOHO-TI03HABATEIbHBIX 3a71a4, C YUYETOM
ATUX MOJEIBHBIX MPEICTABICHHUI BBIABIATh U XapaKTEpPHU30BaTh CYIIECCTBEHHbBIC
NPU3HAKUA U3YYaeMBbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIUid,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEJICTBEHHBIE CBA3UM U
IPOTUBOPEUHS B U3yUAEMBIX MPOLIECCaxX U SIBICHUAX.

Ba3oBble ucciienoBarejbckue 1eHCTBHUA:

YMEHHUE UCIIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKEe B KA4eCTBE OCHOBBI il (OPMHUPOBAHUS THIOTE3Bl TIO
IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHII;

NpUOOPETeHHE ONBITa M0 IUIAHUPOBAHUIO, OPraHU3alMU M TPOBEIACHUIO
YUYEHUYECKHX HKCIEPUMEHTOB, YMEHHUE HaOltoAaTh 3a XOJOM IIpollecca,
CaMOCTOSATEIIFHO MPOTHO3UPOBATH €0 Pe3yNbTar, GOpMyITHPOBaATH 00OOIICHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO ONBITA, UCCIEIOBAHMS, COCTABISTh OTYET
0 MpojenIaHHol padorte.

Pab6ora ¢ undopmanmei:

yMEHHE BBIOWpATh, AHAIM3UPOBATH M HHTEPIPETHPOBATH HWH(OOPMAIUIO
pPa3IUYHBIX BUJOB U (POPM MPEACTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX MUCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOrO COJIEpkKaHUSA, CIPABOYHbIC
mocoOus, pecypcsl MHTepHETa), KPUTHYECKH OICHUBATh MPOTUBOPECUMBYIO H
HEJIOCTOBEPHYIO HH(POPMAILIHIO;



YMEHHE NPHUMEHSTh PA3JIMYHBIE METOJbl M 3alpOChl NMPU MOUCKE U OTOOpE
MH(pOpPMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJIMUMBIX ISl BBIOJHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEEeNEHHOr0 TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  MCHOJIb30BaHUS  MH(OPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3TMUHBIX TOUCKOBBIX CHCTEM,
CaMOCTOSITEIILHO BHIOMPATH ONTUMAIBHYIO OpPMY MpEeACTABICHUS UHPOPMALIUU U
WUTIOCTPUPOBATh pEIlIaeMble 3a/layd  HECJIOXHBIMH CXEMaMH, JHharpaMMaMmu,
IpyruMu popmMaMu rpa@uky U UX KOMOMHAIUSMU;

yMEHHE MCIOJIb30BaTh M aHAJIM3UpOBaTh B Ipolecce YydyeOHOW U
UCCJIEI0BATENbCKON ACSATENBHOCTH MH(GOPMAIUIO O BIUSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SIMiCTBA M TPAHCIIOPTa Ha COCTOSIHME OKpYXarouled NpUpOJAHON
Cpelibl.

KommyHuKaTHBHBIE YHUBepcaibHbIe y4eOHbIe 1eiicTBUA:

yMEHHsS 3aJaBaTh BONPOCHI (B XOJe Auaiiora W (Wiu) JHUCKYCCHM) TIO
CylmecTBy  oOcyxkmaemMol  TeMmbl, (OPMYIUPOBATb CBOU  MPEIOKEHUS
OTHOCHUTEJIBHO BBITIOJIHEHUSI MPE/TIOKEHHOMN 3a/1a4u;

YMEHHUS  MPEJCTaBISATh  IOJYYECHHBbIE  Pe3yJbTaThbl  [MO3HABATEIbHOU
JESTENbHOCTH B YCTHBIX W THUCBMEHHBIX TEKCTax; JellaTh IPEe3eHTAIUIO
PE3YJIbTATOB BBHIMOJHEHUS XHUMHYECKOTO SKCIIEpUMEHTa (Ja00opaTOPHOTO OIbITa,
1abopaTOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

yMEHHUS y4eOHOTO COTpYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
NO3HABATEJIbHOM W HCCIIEIOBATEIILCKOW  JIESITENBHOCTH  INPU  PEUICHUHU
BO3HUKAIONIUX MpoOJieM Ha OCHOBE y4y€Ta OOIIMX HMHTEPECOB W COTJIACOBAHUS
no3unui (00CyXIeHus, 0OMEH MHEHHUSMH, «MO3TOBBIE IITYPMBI», KOOPIAUHAIIUS
COBMECTHBIX JCHCTBHH, ONpPENEIICHHE KPUTEPUEB MO OLEHKE KayecTBa
BBITIOJTHEHHOM paboTHI U ApyTHE).

PerysiTuBHBbIC YHUBEpPCAJIbHbIE Yy4eOHbIE 1eiICTBUS:

YMEHUE CaMOCTOSITEIbHO OMNPEAENATh LEIU JESITENIbHOCTH, IUIAaHUPOBATh,
OCYILECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITEIBbHOCTD, BEIOMpATh Hanbosee d3(h(PeKTUBHBIE CITOCOOBI pelIeHUs] yUeOHBIX U
IIO3HABATEIBHBIX 3aJa4, CaMOCTOSITEIIBHO COCTaBIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA AITOPUTM JECUCTBUM IIPU BBINOJHEHUM 33aJaHUA C  YYETOM
MOJTyYEHHUs] HOBBIX 3HAHMN 00 M3ydyaeMbIX OOBEKTax — BELIECTBAX M PEaAKIUAX,
OLICHMBAaTh COOTBETCTBUE IIOJYYEHHOIO pE3ysbTaTa 3asBICHHOW LEJIH, YMEHHUE
MCITI0JIB30BaTh U AaHAJIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMETHBIX pe3ylbTaTOB IO OCBOEHUIO 0053aTEIbHOTO
COJIepKaHMsI, YCTAHOBJIEHHOTO JaHHOM (QeaepanbHO paboyell MmporpaMMmoi,
BBIJICJIAIOT: OCBOCHHBIE O0YUYaIOIIMMHUCS HAyYHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



neucTBuil, crnenuduyueckue IS OpeaMeTHOM oOnactu  «XUMHUS», BUIbI
JNEATENIBHOCTA MO  TOJYYEHUIO HOBOTO  3HAaHMWS, €r0  HMHTEPIPETalLNH,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3IUYHBIX YUYCOHBIX U HOBBIX CUTYAITUsX.

K koHiry o0ydenus B 8 kiaacce nmpeMeTHbIE pe3yibTaThl HA OA30BOM YPOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XHMHUYECKHUX TMOHATHH: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpPOHASE M HEOJTHOPOJIHAS ), BaJIECHTHOCTb, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi 10l XUMUUYECKOTO JIEMEHTA B COCIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPUIIATEIBHOCTh, CTETICHb
OKHCJICHUS, XUMHUYECKasl peakius, KiaccupuKaIus Ppeaxkiuil: peakiuu
COCIMHECHUS, PEaKIMU pa3IO0KEHUsA, pPEaKIUu 3aMEIICHUs, PEeaKuu
oOMeHa, HK30- U IHJOTEPMHUUECKUE PEaAKINH, TeTIOBOM d(DPEeKT peakiuu,
SAPO aroMma, dJJIEKTPOHHBIA CJIOW aToma, aTOMHas OpOWTadb, paguycC
aToMa, XMMHYECKasi CBs3b, MOJISIpPHAs W HEMOJISIpHAs KOBAJECHTHAsl CBS3b,
WOHHAs CBSI3b, MOH, KaTHOH, aHUOH, PacTBOp, MAaccoBas J0Js1 BEIIESCTBA
(poIeHTHAsI KOHIIEHTpAIIUsI) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHWYECKMX TIOHSATUHA U
OPUMEHATH 3TH MOHATHS IIPU OMMCAHWU BEUIECTB U UX MPEBPALICHUI;

e HCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIsI COCTaBJIeHUS (HOpMYJI
BEILECTB U YPABHEHUN XUMUYECKUX PEaKIIHIA;

e ONpENENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTeNIeHb  OKHUCJICHHUS  JJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAcCy COEAUHEHUU MO
dbopMymnaMm, BHA XUMHUYECKON CBsI3M (KOBaJieHTHAas W WOHHAs) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbica Ilepuognueckoro 3akona J[. WM. MeHnneneena:
JEMOHCTPUPOBATh IOHUMAaHUE NEPUOAUYECKOM 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX JIEMEHTOB OT UX MOJoxeHus B [lepuonnueckoin cucreme,
3aKOHOB COXPAaHEHHS MAacChbl BELIECTB, MOCTOSHCTBA COCTAaBa, ATOMHO--
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpo;

e OINHWCHIBATH W XapakTepu3oBaTh TaOmMuHyro G¢opmy Ilepuoanueckoi
CHCTEMBbl XMMHMYECKUX DJJEMEHTOB: pa3iudyaTh MOHATHUS  «TJaBHAs
noarpymnma (A-rpymnmna)» u «mobounas noarpynna (b-rpymnma)y», maneie u
OompIIMie TEPHOJBI, COOTHOCHUTH OOO3HAYEHHS, KOTOpPhIE HWMEIOTCS B
tabmune «llepuogumyeckas cuctemMa XmMmMuUdeckux dnemeHtoB J[. .
MenzeneeBay C YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOECHHUSI aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsj sipa, oOLIee YUCIO IIEKTPOHOB
U pacnpeeraeHre uX no 3JeKTPOHHBIM CIIO0SIM);

KJIacCU(HUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHWYECKHUE BEIIECTBA,
XUMHYECKUE pEAKUUU (IO YUCIY U COCTaBy YYAacTBYIOUIMX B pEaKIUU
BELIECTB, M0 TEIIIOBOMY 3P (DEKTY);

XapaKTepu30oBaTh (OMHUCHIBATh) OOIME XWMHUYECKHE CBOWCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPXkAasi ONUCAHUE MPUMEpPaMU MOJIEKYISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT UX Kauy€CTBEHHOT'O
COCTaBa, BO3MOXXHOCTM TMPOTEKAHUS XUMHUYECKUX TMpEBpallleHU B
Pa3TUYHBIX YCIOBUSX;

BBIUUCISATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIDHYIO ~ MaccChl
BEUIECTB, MAaCCOBYIO [OJII0 XHMHUUYECKOrO »J3JIeMEeHTa 10 (dopmyne
COEJIMHEHHUS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOUN peaKIIuu;

NPUMEHSITh OCHOBHBIE OINEPAIllMU MBICIUTEILHON NEATETbHOCTH — aHau3
U CUHTE3, CpaBHEHHE, 00O0OIIECHUE, CUCTEMATU3AIMIO, KIacCU(UKAIUIO,
BBISIBJICHUE MPUYMHHO--CIEJICTBEHHBIX CBSI3€M — 11 M3y4eHUs CBOMCTB
BEIIECTB U XHUMHUYECKHX PpEAKLHM, €CTECTBEHHO-HAyYHbIE METOJBbI
MO3HAHUS — HAONIOJEHHE, W3MEpPEHUEe, MOJECTUPOBAHHUE, HKCIICPUMEHT
(peayIbHBIN U MBICIICHHBIN);

cleioBaTh ~ IpaBUJiaM  [OJb30BaHUA  XUMHYECKOM  MOCYAOM |
nabopaTopHbM 00OpYIOBaHMEM, a TakkKe TMpaBWjiaM OOpalleHHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMH IO BBIIIOJHEHUIO
1a00paTOPHBIX XUMHUYECKHUX OIBITOB MO TOJYyYEHHUIO U COOUpaHUIO
ra3oo0pa3HbIX BeIIEeCTB (BOAOpOJAa W KHCIOPOa), MPUTOTOBICHUIO
pPacTBOPOB C OMNPENECIEHHOM MAacCOBOW JOJIEM PACTBOPEHHOIO BELIECTBA,
IUIAaHUPOBaTh M MPOBOJUTH  XUMHUYECKHE  JKCIEPUMEHTBHI IO
pacno3HaBaHUIO PACTBOPOB LIEJIOYEN U KHUCIOT ¢ IOMOLIBIO UHAMKATOPOB
(maxkmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K koHiy 00ydenus B 9 Kiaacce npeIMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUI:

pPacKpbIBaThb CMBIC OCHOBHBIX XHWMHYECKHX TMOHATHI: XUMUYECKUN
AJIEMEHT, aTOM, MOJEKyJa, HMOH, KaTUOH, aHWUOH, IMPOCTOE BEIECTBO,
CJIOKHOE€ BEIIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPULIATENIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PEaKIisi, XUMUIECKasi CBA3b, TEIJIOBOU d(PHEKT
peakiuu, MOJib, MOJISIpHBIM  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJMTUYECKAs JHUCCOLMAIUs, PEaKIHUH HOHHOIO
oOMeHa, KaTajau3aTop, XMMHUUYECKOEe PaBHOBECHE, OOpaTUMBbIE U



HEOOpaTUMBbIE PEAKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIINH,
OKHCIIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHHUE W BOCCTaHOBJICHHUE,
ajuioTponus, aMm()OTEpHOCTh, XUMHUYECKasi CBs3h (KOBAJCHTHAs, WOHHAas,
METaNINYeCKast), KpHUCTAJIIIMYECKass pemeTKa, KOppo3Usl METasuloB,
CIJIaBbl, CKOPOCTh XHMHUUYECKOW pEaKIMHU, TMPEACIbHO JONMyCTUMAs
koHueHTpauus [1/IK BemecTBa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKUX TIOHATHH U
MPUMEHSATH 3TU MOHSATHS IIPU OMKUCAHUU BEILLECTB U WX MPEBPAICHUN;
UCIIOJIB30BaTh XUMHUYECKYI0 CHMBOJIUKY JJIi COCTaBJICHUS (HOpMYII
BEILIECTB U YPABHEHUI XMMUUECKUX PEAKIINN;

ONpPEAEsATh BAJICHTHOCTh U CTETIEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCMHEHUSAX PAa3JIMYHOTO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K
OTpEeNIeIEHHOMY KJIacCy COCAMHEHUU 1Mo (opmysaM, BHUJ XUMHUUYECKOU
CBs3M (KOBAJICHTHAs, WOHHAS, METAIIMYECKas) B HEOPraHUYECKUX
COCIMHEHUSAX, 3aps]l MOHA MO XMUMHUYECKOU (hopMmyle, XxapakTep Cpeabl B
BOJIHBIX PAacTBOpax HEOPraHUYECKHUX COCAMHEHMU, TUN KPUCTAIIIUYECKON
PELIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbici llepuomnueckoro 3akona JI. M. MennaeneeBa wu
JEMOHCTPUPOBAaTh €ro IOHMMAHHWE: OIKCHIBATH W XapaKTepHU30BaTh
Tabinunyto ¢opmy Ilepuoanueckoil cUCTEMbl XUMHUYECKUX 3JIEMEHTOB:
pas3nuyaTh TOHATUS «TJaBHasg mnoArpymma (A-Tpynma)» U «1modoyHas
noarpynmna (b-rpynma)», maneie u OoJbIIME TEPUOMABI, COOTHOCHUTH
0003HaueHUsl, KOTOpblE MMEIOTCS B TEPUOJAMYECKONM Tabnuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOEHUS  aTOMOB  XMMHUYECKUX
AJIEMEHTOB (COCTaB ® 3apsij sapa, OOIIee YHCIO OJJIEKTPOHOB U
pacmpeneneHue HX 1O DJIEKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B
npeaenax MajblX MEPUOI0B U TVIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMHUYECKHE DJIEMEHTHI, HEOPTraHUYECKUE BEIICCTBA,
XUMUYECKHE peakiuu (M0 YUCIy M COCTAaBY YYACTBYIOIIMX B PEAKLIUU
BEIIECTB, MO TETUIOBOMY 3()EeKTy, M0 M3MEHEHHIO CTETICHEH OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOMKME W CHENU(PUICCKHE XUMHYCCKUE
CBOWMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, NOATBEPXKIas ONUCAHUE
MIpUMEPAMU MOJIEKYJIAPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOLIMX
XUMHUYECKUX PEaKIUii;

COCTaBJISITh YPABHEHHS DJICKTPOJIUTUYECKOM JUCCOLUMALMU  KHCIOT,
LIEJIOYEN U COJIEH, MOJHBIE U COKPAIIEHHBIE YPABHEHHS PEAKIIUI NOHHOTO



oOMEHa, ypaBHEHHUS pEaKIWid, TMOATBEPKIAIINX CYIICCTBOBAaHUE
TCHETHYECKOW CBSI3U MEXIY BEIIECTBAMH PA3IMIHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCITUTEIIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUN
MTOCPEJICTBOM COCTABIICHUS JIEKTPOHHOTO OajaHca dTHX PEaKIUH;
IPOTHO3UPOBATh CBOWMCTBA BEIICCTB B 3aBHCHUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKAHUS XUMHUYECKHUX TMPEBPAIICHUNH B Pa3IUIHBIX
YCIIOBUSX;

BBIUUCIISATh OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO W MOJSPHYIO  MacChl
BEIICCTB, MAaCCOBYIO JIOJIO XHMHYECKOTO JJIEeMEHTa 10 (opmyse
COCIMHCHHUSI, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOIUTH PAacUEThI
110 YPaBHEHUIO XUMUYCCKOHN peaKIuy;

coOnoaTh  MpaBWJIa  MOJIB30BAaHUS  XUMHUYECKOW  mocynoi u
1a00paTOpHBIM  00OpPYIOBAaHHMEM, a TaKXKe TMpaBuja OOpalieHus ¢
BEIICCTBAMH B COOTBETCTBUM C HMHCTPYKIUSMH TIO BBITIOJIHCHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYCHUIO WU COOMPaHHIO
ra3000pa3HbIX BEIIEeCTB (AaMMHAKa U YIJICKHUCIIOTO Ta3a);

NPOBOAUTL  PEaKIWMK, MOATBEPXKIAIONINE  KAYCCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATH ONBITHBIM MYTEM XJIOPHUI-, OPOMHU/I-,
noaua-, kKapOoHat-, ¢ocdar-, CUIHUKaT-, Cynbpar-, TUIPOKCUJ-UOHBI,
KaTHOHBI aMMOHHUSI U HWOHBI M3YYCHHBIX METAJLIOB, MPHUCYTCTBYIOIIHE B
BOJHBIX PACTBOpPax HEOPraHUYECKUX BEIIECTB;

IPUMEHSATh OCHOBHBIC OTEpaIlid MBICITUTEILHON JAEATEIbHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, OO0O0OIICHUE, CHUCTEMAaTHU3allii0, BBHISBICHHE
MPUYMHHO-CIICICTBEHHBIX CBA3€Hd — 11 M3YyYCHHS CBOMCTB BEIICCTB H
XUMUYECKUX PEaKIui, eCTCCTBEHHO-HAy4YHbIE METOJbI TO3HAHUS —
HaOII0/IeHHe, WU3MEPEHHUE, MOJICIMPOBAaHUE, DKCIICPUMEHT (peaibHbId H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KounyecTBo 4acos
Ne HaunmeHoBaHMe pa3/ies10B U DJIeKTpOHHbIe (L (POBbIE)
KonTtpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpaMMbl Bceero o0pa3oBaTte/ibHbIE PeCYPChI
padoTsbI padoThI
Paznen 1. [lepBonayanbHble XMMUYECKHE MOHATHSA
Xumusi — BaykHast 00J1acTh

11 €CTECTBO3HAHUSA U 5 0 ) bubnuorexa [JOK

' MIPAKTHUYECKOU JAEeSITENBHOCTH https://m.edsoo.ru/7f41837¢

YyernoBeKa

12 BemectBa 1 xuMuyeckue 15 | 0 bu6mmoreka [IOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no pazgeny 20

Pa3nen 2. Baxkneiinue npeacTaBuTe i HEOPraHUYeCKHX BelleCTB
71 Bo3nyx. Kucnopoa. [Tonsitue 6 0 0 bubnuorexa [JOK

) 00 okcuaax https://m.edsoo.ru/7f41837¢c
29 Bopopoa.Ilonsarue o kucmotax 3 0 1 bu6mmoreka [JOK

' U COJISIX https://m.edsoo.ru/7f41837¢
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK

' OCHOBaHHUAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACCBI 1 | 1 bubnunoreka [JOK

’ HEOPraHUYECKUX COCTUHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pa3nen 3. Ilepuoauyeckuii 3axkon u [lepuoanyeckas cucrema xumuueckux 3jieMeHToB /1. U. MenneseeBa. CTpoeHue aTOMOB.
Xumuueckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUA




[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
' XUMHUYECKUX diemeHToB [l. 1. https://m.edsoo.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma
12| Omemmene, : Batimoresa LOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTEJIbHBIE PEAKIIHH
ViToro mo pasziery 15 bubnuorexa [JOK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE BpeMmst 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 63

ITPOTPAMME




9 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne n/m P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo M1 XMMHYecKHe peaKIIuH
11 [ToBTOpenue u yriyoieHue 3HaHUH 5 | 0 bubnuoreka [JOK
' OCHOBHBIX Pa3JIesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 0 0 bubnuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
DIEeKTPONUTHYECKAs JUCCOLMALIHS. bubnuorexa [JOK
1.3 8 1 1
XUMHUYECKUE PEAKIIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Paznen 2. HemeTayuibl M MX cOeJUHEHUSA
)1 OO6mras XxapakTepUCTUKAa XUMUYECKUX 4 0 1 bubnuoreka [JOK
) aneMeHToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
OO01as xapakKTepUCTUKA XUMUYECKUX
2.2 anemeHToB VIA-rpymnmel. Cepa u eé 6 0 0 Bubmmorexa LIOK
' PYIIIBL L€p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
bubnuorexka [JOK
2.3 aneMeHToB VA-rpynmsl. A30T, Gpocdop u ux 7 0 1
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO1as xapakTepUCTUKA XUMUYECKUX
2.4 anemeHToB [VA-rpynmnel. Yriepon u 8 1 2 bubmorexa HOK
' . PYITIBL. POt https://m.edsoo.ru/7f41a636
KPEMHHI U UX COeAMHEHUS
Hroro no pazneny 25




Pazgen 3. Merasjibl M UX COCAUHECHUSA

bu6mmoreka [IOK
. 7 4
3.1 Obmwie cBoiicTBa METAIIOB https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxneliime MeTajuibl 1 UX COETUHEHUS 16 https://m.edsoo.ru/7f41a636
Uroro mo pazueny 20
Paznen 4. Xumus u okpy:xamomas cpeaa
4.1 BemecTtBa 1 MaTepuaibl B )KU3HH YeIOBEKa 3 bubmmorera [TOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PeseDBHOE Bhe 3 bu6mmorexa [IOK
PBHOC BpEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne uupposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
| [Ipenmer xumuu. Poib XUMUU B KU3HU | bubmmoreka [IOK
yenoBeka. Tena u BellecTna https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
2 ITonarre o MeTogax MO3HAHUSA B XUMHH 1
https://m.edsoo.ru/ff0d227¢
[IpakTuueckas padota Ne 1 «IIpaBuna paboTsl
N bubnuorexa [JOK
3 B JIabopaTopuu ¥ MPUEMBI OOpaIIeHHS C 1
https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYTIOBAHUEM)
Yucteie BemecTBa U cMecH. CriocoObl bu6mmoreka [JOK
4 . 1
pasneneHus cMmecei https://m.edsoo.ru/ff0d26ca
[Ipaktuueckas padota Ne 2 «PazneneHue
5 cMecell (Ha mpuMepe OYMCTKY TOBAPEHHOM 1 bubmmorexa [TOK
pHMED P https://m.edsoo.ru/ff0d28c8
COJIH )»
bubnuorexka [JOK
6 A 1
TOMBL H MOJICKYIIbT https://m.edsoo.ru/ff0d2a6¢
7 XHUMHUYECKHUE dJIEMEHTHI. 3HAKH (CUMBOJIBI) | bubnuoreka [JOK
XUMHUYECKUX IEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U cnoXHbBIE BENIECTBA 1 bubmmorexa [TOK
p m https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJICKYJIIPHOE YUCHUE 1 bubmmorexa [TOK
YPIPHOE ¥4 https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. 1 bubmuoreka [JOK




Xumnueckas popmyia. BareHTHOCTh aTOMOB
XUMHUYECKUX JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTtHocuTenbHAst aTOMHas Macca. bubnuorexa [JOK
OTtHocuTenbHAasE MOJIEKYIISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J11 XUMHAYECKOI0 JIEMEHTA B bubmmoreka [IOK
COEJIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonnuecTtBo BemecTBa. Mosib. MossipHast bubnuorexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMHUYECKHE SIBICHUS. bu6mmorexa [IOK
XHUMHUUYECKash peakus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycinoBus MpOTEKaHUS bubnuorexa [JOK
XUMUYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEUIECTB. bubnuorexa [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus koauyecTBa, Macchl BEIIECTBA IO bubnuorexa [JOK
17 N
YPABHEHUSAM XUMHUUECKUX PEAKIIUN https://m.edsoo.ru/ff0d5708
Knaccudukanms XuMUYEeCKUX peakimil
Puicans peatdt bu6mmoreka [JOK
18 (coenuHEeHMS, pa3IoKCHUS, 3aMEICHUS,
https://m.edsoo.ru/ff0d3f34
oOmeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHnukIioneauct. O6o0meHne u bubmorexa HOK
H AHCT. Hf https://m.edsoo.ru/ff0d40c4
cUcTeMaTu3alus 3HaHUI
20 KonTtponpHas pabora Nel o Teme «BemectBa bu6nuoreka [IOK
A XUMHUYECKUE pEAKLIUN» https://m.edsoo.ru/ff0d4290
Bo3s — cmech ra3oB. CocTaB BO3IyXa.
21 Kncizxo 3JIEMEHT U MPOCTOE BGHY;TBO bubmorexa HOK
post p B ' https://m.edsoo.ru/ff0d448e
O30H
22 du3znyeckue U XUMHIECKHUE CBOMCTBA bu6mmoreka [JOK




KHCTIOpo/ia (peaKInu OKUCIICHUS, TOPCHHUE).
TTonsarue 00 oxcumax

https://m.edsoo.ru/ff0d4614

Crnoco0bl MOJTy4eHHsI KHCIIOpOia B

bubmmoreka [IOK
23 abopaToOpPHH U MPOMBIIIIJICHHOCTH.
https://m.edsoo.ru/ff0d497a
[IpumeHeHnue kucopoaa
TennoBoit 3 PexT XuMHIecKoil peakiuy,
24 MMOHSTHE O TEPMOXUMHUYECKOM YPaBHEHUU bubmorera [JOK
P P : https://m.edsoo.ru/ff0d4790
9K30- U YHJOTEPMHUYECKUX PEAKITUIX
TomnuBo (HedTh, yroiab U METaH).
(Hegs, yr ) Bu6moreka [IOK
25 3arps3HeHne BO3/IyXa, ClIoCOObI €ro
https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
26 Bonopox — snmeMeHT 1 mpocToe BEMIECTBO. bubnuorexa [JOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4dd0
7 dOu3ndecKknue 1 XUMHUIECKHUE CBOMCTBA bubmuoreka [JOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
28 IT e
OIUITHE © [HEIOTAR 1 COTIX https://m.edsoo.ru/ff0d50d2
29 CrocoObI MoJTy4eHHS BOJAOPO/Ia B bubnuorexka [JOK
abopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o Teme
30 «ITonmyuenue u cobupanue BOJAOPOIa bubmorexa HOK
yi - p s0poa, https://m.edsoo.ru/ff0d4f42
W3YYEHUE €ro CBOMCTBY
bubnuorexka [JOK
31 M i1 00BE .3 A
OJIAPHBI ODBEM TA30B. SAKOH ABOTAAPO https://m.edsoo.ru/ff0d542¢e
Brruucnenus 00b€Ma, KoJIM4eCcTBa BEIIECTBA
32 rasa o €ro M3BeCTHOMY KOJIMYECTB bubmmorexa [TOK
. y y https://m.edsoo.ru/ff0d55a0
BEII[ECTBA WK 00BEMY
33 Brruncnenus 00bEMOB Ta30B 10 YpaBHEHHIO bubnmoreka [JOK




peakly Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOUIEHUI ra30B

https://m.edsoo.ru/ff0d5708

34 duznyeckre 1 XUMHYECKHE CBOMCTBA BOJIBI bubnmorexa [TOK
a https://m.edsoo.ru/ff0d587a
bubmmoreka [IOK
35 CocraB ocHoBanui. [lougaTue 06 MHIUKATOpaX
AHKATOP https-//m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacblleHHbie 1
36 HEHACHIIIEHHEBIE pacTBOPLI. MaccoBas 1o bubmorexa HOK
m PACTBOPHL. A https-//m.edsoo.ru/ff0d5b40
BEIllECTBA B pacTBOPE
[IpakTnueckas pabora Ne 5 o teme
37 «IIpuroTOBJICHNE PACTBOPOB C ONPEACIEHHOM bubmorera [JOK
P o o P p pell https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIeH PaCTBOPEHHOTO BEIIECTBA»
18 KontponsHas padota No2 o Teme bubnuorexa [JOK
«Kucnopoa. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
39 Oxkcuapl: cocTaB, Kiaccuukaus, bu6moreka [JOK
HOMEHKIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune n XuMHUYECKUE CBONCTBA
bu6mmoreka [IOK
40 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX
https://m.edsoo.ru/ff0d664e
OKCHJIOB
A1 OcHoBaHus: cOCTaB, Ki1accudukams, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
4 [TonyyeHue n XuMHUUYECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
43 Kucnotsl: cocras, knaccuduxarus, bu6mmoreka [JOK
HOMEHKIIaTypa https://m.edsoo.ru/ffO0dfee2
44 ITonydyenne n XMMHYECKHE CBOMCTBA KHUCIIOT bubmotera [JOK
i https://m.edsoo.ru/ff0dfee2
45 Conu (cpemHue): HOMEHKIATYpa, CIIOCOObI bubmuoreka [JOK




MOJIYYCHHA, XUMHUYCCKUC CBOMCTBA

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

[Ipaktudeckas padora Ne 6. Pemenne
OKCIICPUMCHTAJIBHBIX 3aJia4 11O TCME

bu6mmoreka [{OK

46
«OCHOBHBIE KJIaCChl HEOPraHUUECKUX https://m.edsoo.ru/00ad9b7c
COCJIMHEHUIN»
A7 I'eneTnueckas cBsI3b MEKy KJIacCaMu bubnuorexa [JOK
HEOPraHWYECKUX COEANHEHUI https://m.edsoo.ru/00ad9a50
bubmmoreka [IOK
48 O06o01enre u cucTemMaTH3aus 3HaHUI
HJ; H https://m.edsoo.ru/00ad9cb2
[IpakTnueckas pabora Ne 3 o teme
49 «ITomyuenue u cobupanue Kucaopoaa bubmmorexa [OK
7 . P POSS https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOWCTBY
50 KonTponsnas padota Ne3 no teme "OcHOBHBIE bubnuorexa [JOK
KJIACChl HEOPTaHMYECKUX COCTMHEHUIT" https://m.edsoo.ru/00ad9ela
[TepBbie MOTBITKH KIacCUpUKAITIH
bu6mmoreka [JOK
51 XUMHUYECKUX 3JIeMEHTOB. [loHsATHE O rpynnax
https://m.edsoo.ru/00ad9ffa
CXOJIHBIX AJIEMEHTOB
[Tepuonnueckuii 3akoH u Ilepuoanyeckas
bu6mmoreka [IOK
52 CHCTEMa XUMHUYECKHX 31eMeHToB JI. 1.
https://m.edsoo.ru/00ada52¢c
Menneneesa
53 [Tepuoapl, rpynIbl, HOATPYIIIIBI bubmorexa HOK
PHOJIBL, TPYITIBL, TOArPYH https://m.edsoo.ru/00ada52¢c
54 Crpoenne atomoB. CocTaB aTOMHBIX SITIED. bubnuorexka [JOK
30TOmNEI https://m.edsoo.ru/00ada342
CTtpoeHue 3eKTPOHHBIX 000JI0UEK aTOMOB
55 aneMeHToB [lepuoandeckoii cuctemsl J[. U bubmmorexa [TOK
pHoA T https://m.edsoo.ru/00adabbc
Meneneena
56 XapakTepuCTUKa XUMUYECKOTO AJIEMEHTA 10 bubnmoreka [JOK




ero nojoxeHuto B llepnoanueckoii cucreme
. 1. MenneneeBa

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

3nauenue [lepronnyueckoro 3akoHa st

bubmmoreka [IOK

57 pa3BuTUA HayKu U npaktuku. . 1. 1
. https://m.edsoo.ru/00ada96e
MenpeneeB — y4u€HbIH, MeIaror U rpaKJaHuH
53 DIEeKTPOOTPUIIATEIIEHOCTH ATOMOB | bubnuorexa [JOK
XUMHYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoreka [IOK
59 4! 1
OHHAA XUMHIHECKas CBAID https://m.edsoo.ru/00adac34
60 KoBanenTHas nomstpHas XUMHYECKasI CBS3b 1 bubmmorexa LHOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenmosapHasg XUMHUYECKas CBI3b 1 bubmmorexa LHOK
p https://m.edsoo.ru/00adaab9
bu6moreka [JOK
62 Crenens, oxucienns I https://m.edsoo.ru/00adae28
63 OKHUCIUTEILHO-BOCCTAHOBUTEILHEIE PEAKIINU 1 bubnmorexa LOK
pearh hitps://m.eds00.ru/00adb076
bu6mmoreka [IOK
64 O 1
KHCITHTEII H BOCCTANOBHTEIH https://m.eds0o.ru/00adb076
65 Kontponsnas padota Ne4 o teme «CtpoeHue 1 bubnnoreka [JOK
aToMa. XUMHUYecKas CBI3b)» https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O600mmenue u | bubnuoreka [IOK
cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c¢
67 PezepBHblit ypok. O600mmenue u | bubnuoreka [IOK
cucTeMaTHu3als 3HaHui https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O0oO1IEHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne undposbie
Tema ypoka Konrpoabubie | IlpakTnueckue
n/n Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchl
[Iepnoanueckuit 3akoH. [lepnoauueckas
1 cHUCTeMa XUMHUYECKHX 3eMeHToB 1. 1 1 bubmorexa HOK
o https://m.edsoo.ru/00adb59e
MenpneneeBa
3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB
R bubnuorexa [JOK
2 XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX 1
https://m.edsoo.ru/00adb6b6
MepUOIOB
3 Knaccudukanus n HomeHKIaTypa | bubnuoreka [JOK
HEOPraHN4YE€CKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunpl xXuMuueckoil CBS3U U THIIEI | bu6mmoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme
5 «IToBTOpeHue u yriyOneHne 3HaHuI 1 1
OCHOBHBIX Pa3JIesioB Kypca 8 Kiiaccay
6 Knaccudukanus XuMU4eCcKuX peakiui 1mo 1 bubnunorexa [JOK
Pa3IMYHBIM NMPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHATHE O CKOPOCTU XUMHUYECKOU PEaKLIUH.
bubnuoreka [JOK
7 [ToHATHE O TOMOTEHHBIX U IT'€TEPOTr€HHBIX 1
https://m.edsoo.ru/00adbe9a
peakuusx
[ToHaTHE O XUMHUUYECKOM PAaBHOBECHUHU.
g @akTOpbl, BIUAIOIINE HA CKOPOCTh | bu6mmoreka [JOK

XUMHUYECKOMN PCaKIMU U MTOJIOKCHUC
XUMHUYCCKOT'O paBHOBECUA

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




OKHCIIMTEILHO-BOCCTAHOBUTEILHEIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 21MEKTPOIUTUYECKON TUCCOLUALINH. bubnuorexa [JOK
CunbHBIC U CITa0bIe AIEKTPOIHUTHI https://m.edsoo.ru/00adcd68

11 HoHnbIe ypaBHCHUS PEAKIIUMN bubmorexa HOK

P beaitt https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT M OCHOBAaHUM
12 B CBETE IIPEACTABICHUI 00 bubnmorexa LHOK
p ! hitps://m. edsoo.ru/00add5d8
AIEKTPOJIUTUUECKOU JUCCOITHAIIIHI
XuMHYECKHE CBOMCTBA COJICH B CBETE
. . bubnuorexa [JOK
13 MpeACTaBICHUH 00 AIEKTPOIUTHUECKON
https://m.edsoo.ru/00add8b2
JIUCCOIMAITAN
14 IlonsaTue o ruapoan3e cojieit bubmorexa HOK
o https://m.edsoo.ru/00add9d4
bu6mmoreka [JOK
15 O06o00meHre U cUCTeMaTH3aIis 3HAHUH
- t https:/m.edsoo.ru/00addd12

16 [IpakTuueckas padota Ne 1. «Pemenue bubnunoreka [JOK
JKCIIEPUMEHTAIIBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
KontponbHas padorta No2 o teme

17 «DIIEKTPOJIUTHYESCKAS TUCCOLMALINS bubmmorexa [TOK

P A AT, https://m.edsoo.ru/00addec0
XUMHUYECKUE PEaKIIMU B PaCTBOPAX»

18 OO1as XxapakTeprUCTUKa raJIoreHoOB. bubnnoreka [JOK
XUMHYECKUE CBOMCTBA HA ITPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CoisHas KUCIOTA,

P P N bubmuoreka [JOK
19 XUMHUUYECKUE CBOWCTBA, NIOJIyYEHUE,
https://m.edsoo.ru/00ade104
MIPUMEHEHUE
20 [Ipaktuyeckas padora Ne 2 o Teme bubnuorexa [IOK

«IlomydeHune CONSTHOM KUCIIOTHI, U3y4eHUe e€

https://m.edsoo.ru/00ade348




CBOWCTBY

Breraucnenus 1o YPaBHCHUAM XUMHWYCCKUX

21 €aKII1i, eclii O 3 PEareHToB Ja bubmorexa HOK
KIIMH, €CJIU OJIUH U TE€HTOB JIaH B
peaxtl A p A https://m.edsoo.ru/00ade488
n30bITKE
2 OO6mras xapakTepucTika eMeHToB VIA- bubnuotexa [JOK
TPYIIIIEL https://m.edsoo.ru/00ade64a
AmoTponHbIe MOAU(DUKAIINH CEPHI.
23 Hax0>1<p €HUE Cepbl H(beé coe I/IHGII){I/Iﬁ B brbmmorexa [OK
& p 31 https://m.edsoo.ru/00ade64a
npupojie. XuMHUYECKHUE CBOMCTBA CEPBI
4 CepoBonopo, cTpoeHue, Gu3nvaecKkue u bubmuotexa [JOK
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
)5 Oxkcwunpl cepol. CepHast KUCIOTa, PU3nUECKHe bubmuotexa [JOK
U XMMHYECKHUE CBOMCTBA, MPUMEHECHHE https://m.edsoo.ru/00adea28
XHWMHUYECKUE PEAKIUH, JIEIKAIE B OCHOBE
26 MPOMBIIIJICHHOTO CIIOC00a MOTy4eHHUs bubmuorexa [JOK
CEpPHOM KHCJIOThI. XMMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYXaIOLLEN Cpelibl COEIMHEHHUSIMU CEPBI
7 Brruncnenue MaccoBoii 10K BBEIXOa bubmuorexka [JOK
MIPOAYKTa PEaKIUA https://m.edsoo.ru/00adec8a
OO0111ast XapaKTEpPUCTHKA DIIEMEHTOB VA-
P 3 bubmuoreka [JOK
28 rpynnsl. A30T, pacpoCTpaHEHUE B IPUPOJIE,
. https://m.edsoo.ru/00adeea6
(busznyecKkrue U XuMUYECKHe CBONCTBA
29 AMMHMaK, ero GU3NIECKUE U XUMUUYECKHE bubnunoreka [JOK
CBOMCTBA, MTOJIY4EHHUE U IIPUMEHEHHUE https://m.edsoo.ru/00adf004
IIpaktuyeckas padora Ne 3 o Teme
30 «ITonyyenne ammuaka, u3y4eHue ero Bubmmorexa LIOK
~ yi » M3y https://m.edsoo.ru/00adf180
CBOMCTB»
31 A30THas KUCIOTa, €€ (hu3nuecKue u bubnmoreka [JOK




XUMHYECKHE CBOUCTBA

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

Hcnonp30BaHne HUTPATOB U COJIEN AMMOHMS
B Ka4eCTBE MHUHEPAIBHBIX YI0OpEHUH.

bu6mmoreka [IOK

32
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIECH https://m.edsoo.ru/00adf518
Cpelibl COCIMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u bochopuas
33 KHCII0Ta, (PU3HUECKHE U XUMUYECKHE brbmmorexa [OK
o https://m.edsoo.ru/00adf68a
CBOWCTBA, TIOJIyUCHHE
Wcnonb3oBanue pocdaTtoB B KauecTBe
. bubnmuorexa [JOK
34 MUHEpaJIbHBIX y100peHuil. 3arps3HeHue
N https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hocdaTamu
35 Yraepoa, pacipocTpaHEeHHE B IPUPOJIE, bubnmuorexa [JOK
(bM3UYecCKre U XUMHYECKHE CBOCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusudeckue u
36 XHMHYECKHE CBOMCTBA. DKOJOTHICCKHUE bubmuorexa [JOK
poOJIeMBI, CBSI3aHHBIC C OKCHIOM yTJIepo/ia https://m.edsoo.ru/00adfebe
V)
" bub e OK
37 YroapHasg KUCIOTa U €€ COJIU nomoreka I
https://m.edsoo.ru/00ae006c
[IpakTuueckas paborta Ne 4 o Teme
" bubnunorexa [JOK
38 [Tonyuenue yriaekucioro rasa.
https://m.edsoo.ru/00ae027¢e
KadecTBenHnas peakiys Ha kKapOoHAT-HOH"
39 [lepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX bubnunorexa [JOK
BEIIECTBAX KaK O COEANHEHUAX yIIepoaa https://m.edsoo.ru/00ae054¢e
bu6mmoreka [JOK
40 Kpemnuuii u ero coenuHeHus
P & https://m.edsoo.ru/00ae080a
41 IIpakTtudeckas padora Ne 5. Penienue bubnuorexa [IOK

OKCIICPUMCHTAJIbHBIX 3a/la4 11O TEMC

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




«BaxHen1e HeMETAJIbI U UX COCIUHEHU I

KonTponsnas padora Ne3 no teme

bu6mmoreka [IOK

42
«Baxueiye HeEMETAIUIEL U UX COCIUHEHU https://m.edsoo.ru/00ae0el 8
OO01as XxapakTepUCTUKA XUMUYECKUX

43 3JIEMEHTOB — METAJIOB. MeTajinueckas bubnuorexa [JOK
CBA3b U METaJINYECKas KpUCTaIUINYeCcKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyuecKre CBOMCTBA METAIIJIOB
XUMHYECKHE CBOMCTBA METAJIIIOB.

N . bubnuorexa [JOK
44 DNEKTPOXUMHUYECKUN Psiji HAPsHKEHUI
https://m.edsoo.ru/00ael 156
METAIIOB
OO6mme cnocoObI MOTYISHHS METAJIOB.

45 CrutaBsl. Berunciienys no ypaBHeHUSAM bubnnorexa [JOK
XUMHUYECKUX PEAKIUH, €CIIA OJUH U3 https://m.edsoo.ru/00ael 156
pEareHTOB COJIEPKUT MPUMECHU

46 ITousiTre 0 KOPPO3UHU METAIIIIOB bubmorexa [IOK

pp https://m.edsoo.ru/00ael278
bu6mmoreka [JOK

47 €JIOUHBIEC METaJIbI
1 https://m.edsoo.ru/00ael14b2

bu6mmoreka [JOK

48 OKcuapl ¥ TUAPOKCUIBI HATPUS U KaJIUs

https://m.edsoo.ru/00ael14b2
[[lerouHO3eMETBHBIE METAIIBI — KAJIbLHUN 1 bubnuoreka [JOK

49 o
MarHum https://m.edsoo.ru/00ael5e8

50 Baxxneime coemuHEHNS KaJIbIIUI bubmmorexa [IOK

https://m.edsoo.ru/00ael5e8

51 O000I11IeHNE U CUCTEMATH3AlIU 3HAHUA

52 JKécTkocTh BOABI U CIIOCOOBI €€ yCTpaHEHUS bubmorexa LHOK

o yerp https://m.edsoo.ru/00ae1886

53 [IpakTuueckast pabora Ne 6 o Teme bubnmoreka [JOK




"YKEcTKOCTh BOJIBI U METOBI €€ yCTPAaHEHUS"

https://m.edsoo.ru/00aelae8

. bubnuorexa [JOK
54 AtoMuHHN a
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOMCTBA OKCUIA U bubnuorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubnuorexa [JOK
56 XKeneso 1
https://m.edsoo.ru/00ae1d86
57 Oxcunpl, TuIpoKCUIBI U con xxenesa (1) u bubnuorexa [JOK
kenesa (11T) https://m.edsoo.ru/00ae35e¢6
58 O000I11IeHNE U CUCTEMATH3AIIUS 3HAHUI
[IpakTnueckas pabora Ne 7. Pemenue
59 AKCIIEPUMEHTAJIBHBIX 337124 TI0 TEME bubmmorexa [OK
p . s https://m.edsoo.ru/00ae3de8
«Baxxneliue MeTauIbl U UX COCAMHEHUSD)
Boruncnenus o ypaBHEHUSIM XUMUYECKHX
€aKIui, eclii OJJUH U3 PeareHToB JaH B
P P bu6mmoreka [JOK
60 M30BITKE WM COJEPKUT MPUMECH.
. https://m.edsoo.ru/00ael750
Boruncnenus MaccoBoii 10111 BbIX0/1a
MIPOJIyKTa PeaKIuu
61 O00011IeHre ¥ cucTeMaTU3aus 3HaHUHA
62 KounTtponsnas padora Ne4 o teme
«Baxneliue MeTauIbl U UX COSAMHEHUSD)
63 BemiectBa 1 MmaTepuaibl B MOBCEIHEBHOM bu6mmoreka [JOK
JKU3HU YEJI0OBEKa https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arps3HEHUE OKPYKaOIIen bubnunoreka [JOK
cpensl https://m.edsoo.ru/00ae4270
65 Ponp XumMuM B pelieHNH SKOJIOTHUECKUX bu6nuoreka [IOK
pooieM https://m.edsoo.ru/00ae4270
66 PesepBHrIit ypok. O6001IeHNE U bubnmnoreka [JOK




CUCTEMAaTHU3alus 3HaHUU

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

67 Pesepubriit ypok. O60011eHNE 1 | bubnuorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 Pesepubriit ypok. O60011eHNE 1 | bubnuorexa [JOK
cucTeMaTu3anus 3HaHUU https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

* Xumus, 8 kinacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiiioHepHoe 0011eCTBO
«3narenscrBo «IIpocsemenue»
» Xumus, 9 xnacc/ Pynzutuc I'.E., ®enpaman @.I'., AkuinonepHoe o0111ecTBO

«H3paTenbcTBO «HpOCBGH_IeHI/Ie»

METOANYECKHUE MATEPHUAJIBI V1A YYUTEJIA

DOI'NC «Mos tikosay https://myschool.edu.ru/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChBI CETHU
HUHTEPHET

DOI'NC «Mos tikosay https://myschool.edu.ru/
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