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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTABICHHBIX
B ®I'OC 00O, a Takke Ha 0OCHOBE (henepalibHON pabouelt MporpaMMbl BOCITUTAHUS
U C Yy4eTOM KOHIEMIUMU TPEnojaBaHusi Y4yeOHOTO TpeaMeTa «XHUMUs» B
oOpazoBaTenbHbIX Opranuzanusax Poccuiickoit @eneparuu.

[Iporpamma mo xumuu 1a€t TpEACTaBICHUE O IEsAX, OOIIel cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CPEICTBAMU Yy4EOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMeTHOE coJiepKaHue,
npeaycMaTpUBAET pPACHpPEICIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEEsieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU CoJIEpIKaHMS, PEKOMEHIYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHMSI OCHOBHOM 00pa3oBaTesbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, a Takke TpeOOBaHUH K
pe3ynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MmpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHME XUMHH CIY>KUT OCHOBOM i (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QOopMUPYEMblE XUMHUEH MPEJCTABICHUS O B3aWMOIPEBPAIICHUAX
HSHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHs TI00ATbHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH NI CaMOpasBUTHS U
dbopMupoBaHUs KyJbTYPhI IUYHOCTH, €€ 0011 1 (YHKIIMOHAILHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIIBHOW Y4eOHOW  JIeSITeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM JKU3HU, TaK ¥ B TPO(HECCHOHATLHOM S TEIIBHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXCs;



crocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyUYEHHUM XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusl ~ y4eOHOro  mpeameTa, KOTOpbIM  SBIAETCA  IEAaroruyecku
aJanTUPOBAaHHBIM OTpa)keHHWeM 0a30BOM HAYKH XMMUM Ha OMPEEIEHHOM JTare eé
Pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYArONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUH, OCHOB
HEOPraHMYEeCKOM XUMHHM W HEKOTOPHIX OTACIBHBIX 3HAUYUMBIX TOHSITUN
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHHsl MPOTPpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxona Kk e€ uzyudeHuto. CopeprkaHue CKIIJIbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI IOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

— Ilepuognueckoro 3akoHa Jl. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeACTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOLMAIIMKM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTpPUBAIOTCS Ha OCHOBE ASMIMUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYTrOMY, BBITIOTHSSA QYHKIIMH OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHS U BO3MOKHOCTEN MPAKTHYECKOTO IPUMEHEHHUS U MOIYYEHUS U3Y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABIEHUS] O XUMUYECKON COCTaBISIOLIECH HAYYHOW KapTUHBI MUPA B JIOTHKE
€€ CUCTEMHOM NPHUPObl, IEHHOCTHOI'O OTHOIIEHUS K HAYYHOMY 3HAHHIO U METOJIaM
MO3HAHUSI B Hayke. M3yueHune XMMHUU MPOUCXOAHUT C MPUBICYECHUEM 3HAHUU U3
paHee HU3y4YEHHBIX yuyeOHbIX mpenmeToB: «Okpyxaromuid mupy», «buonorusa. 5-7
Kiacce» u «dusnka. 7 knacey.

[Ipy wu3yyeHHH XUMUHU MPOUCXOAUT (QOPMHUPOBAHHE 3HAHUM OCHOB
XUMUYECKOW HAYKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
JEATEeNIbHOCTHU YEJI0OBEKa U KaK OJTHOT0 U3 KOMIIOHEHTOB MUPOBOU KyJIbTYphIL. 3a/1aua
y4e0HOTO TpeaMETa COCTOUT B (DOPMHUPOBAHUN CHCTEMBI XUMHYECKUX 3HAHUN —
BOKHEUIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX MOJT0KEHUH, JOCTYITHBIX
0000IIEHNI MUPOBO33PEHUECKOTO XapaKTepa, sS3blka HayKd, B MPUOOIICHUU K



HAyYHBIM METOJaM TIO3HAHUS MPH MU3YYCHHUH BEIICCTB M XMMHYCCKUX PEAKIIHi, B
(dbopMHUpPOBAaHUY U PA3BUTHH ITO3HABATECIIEHBIX YMEHUN U X IPUMEHEHHUH B YI€OHO-
MO3HABATENbHON M y4eOHO-UCCIE0BATENbCKON AEITEILHOCTH, OCBOSHUH TPABUI
0e30MmacHOro o0panieHus ¢ BEIIeCTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy M3yyeHUM XMMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETTU TaKUEe IEIH, KaK:

— (¢opMUpOBaHHWE WHTEIUICKTYyaJbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPELICHUH,
CHIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIIOBHUSM KH3HHU;

— HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCcKOoe MPHOOIICHHE
OO0y4arolIMXcss K CaMOCTOSITENIbHON TO3HABaTENbHOW JEATEeIbHOCTH, HAyYHBIM
METOJlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMIO U PAa3BUTHE CIIOCOOHOCTEH K
XHUMHWH;

— o0ecrieueHne YCIOBUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OTbITa PAa3HOOOPA3HOUN NEATEIHHOCTH, IMO3HAHWS W CaMOIIO3HAHUS, KITFOUEBBIX
HABBIKOB (KJFOUEBBIX KOMIICTCHIUI), MMECIONIUX YHUBEpPCAIbHOE 3HAUCHUC IS
Pa3IUYHBIX BUIOB JICITCILHOCTH,

— ¢opmupoBaHue oOmmIeH (QYHKIIMOHATBHOW W eCTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3Ys 3HAHUS U ONBIT, IMOJIyYCHHBIE MPU H3YYCHUH
XUMHH, IPUMEHATH UX MPU PEUICHUU MPOOJIeM B TOBCEIHEBHOM KU3HU U TPYIOBOM
NEeSITEbHOCTH;

— ¢opMmupoBaHHE y OOYyYalOIIMXCS T'YMaHUCTUYECKUX OTHOIICHUH,
NOHMMAHHUS [EHHOCTH XHMHYECKHX 3HAHUWU JJIs BBIPAOOTKH DKOJIOTHUYECKH
1eJIeCO00pa3HOro TOBEACHUSI B OBITY U TPYIAOBOW MACSATEIBHOCTH B IEIIX
COXPAaHEHHS CBOETO 3/I0POBbS U OKPYKAIOIIECH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIIO M
CAaMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGuUis M HAMpaBICHHOCTH JaTbHEHUIIETO
o0yJeHHUSI.

OO611ee urcio YacoB, OTBEIEHHBIX /1T U3YUCHHSI XUMHUH HA YPOBHE OCHOBHOTO
obmero oOpaszoBanus, coctaBiser 136 dacos: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJENIO).



COIEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMuM B KU3HU YellOBEKA. XMMHUSA B CUCTEME HaAYK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemlecTB. [loHsATHE O MeTOAaX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U CIIOXKHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas ¢popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTENbHAA aToMHasi Macca. OTHOCUTENbHAS
MOJIEKyJIgpHasi Macca. MaccoBasi J0JIsl XUMUYECKOTO JIEMEHTA B COEUHECHUH.

KomuuecTBo BemectBa. Mosib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COSTUHCHUM.

dusnyecKkrue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MPU3HaKHU.
3aKOH COXpaHEHHS MacChl BEIIECTB. XUMHUUYeckue ypaBHeHHs. Kiaccudukarus
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B JabOpaTOpuu U
npuéMamMu oOparieHus: ¢ J1abopaTOpHBIM 000PYJ0BAaHUEM, U3YyUYEHUE U OINUCAHUE
¢uznuecknux CBOMCTB 00pa3llOB HEOPTraHWYECKHUX BEIIECTB, HaOIO/IeHUE
¢usnueckux (TUIaBICHHE BOCKA, TasHUE JIbJla, pAacTHpaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XUMHUYECKUX (TOPEHUE CBEYM, NMPOKATUBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJICHCTBHE MeJIa ¢ KUCIIOTOM) sSIBIICHUHN, HaOII0IeHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHUS XUMHUUYECKUX peaklUMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHIOM Oapusi, pa3ioKeHHUE THAPOKCHIA
meau (II) mpu HarpeBanum, B3auMoAeHCTBHUE kese3a ¢ pactBopoM coiu meau (I0),
M3y4eHHE CIOCOOOB pa3/IeNieHHus CMECEH: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, NUCTHWUISAIMUS, XpoMaTorpadus, MpoOBEACHNE OYUCTKUA MOBAPECHHOM
COJIM, HAOIIOJEHHE W  ONHCAaHUE  PE3yJIbTATOB  MPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMS MAaCChl, CO3JaHUE MOJEIeH MOJEKY
(1rapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Boznyxa. Kucimopon — 3JI€MEHT U MpPOCTOe
BemlecTBo. Haxokaenue kucimopojga B mpupoje, (GU3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoma. CrocoObl
MOJIyYEHUs KUCIOpoJa B JA0OpaTopum U NPOMbIIUIEHHOCTH. Kpyrosopot
KHciopoa B mpupoje. O30H — amioTponHas MOAU(PUKAIUS KUCIOPOaa.



TermnoBoit >P(GEeKT XUMUYECKON peakuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, yCUJICHHE TapHUKOBOTro 3¢ (dekrta, pa3pylieHue 030HOBOTO CIIOs.

Bonopon — aneMeHT u npoctoe BemecTBo. Haxoxnenue Bonopoaa B NpUpoe,
dbu3YecKre U XUMHUYECKUE CBOMCTRA, MPUMEHEHHUE, CTIOCOOKI TToTydeHus. KUCIIOThI
U COJIH.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl M0 XMMHUYECKUM YpaBHEHUSIM.

duznueckue CcBoMCTBa BOAbL. Boma Kkak pactBoputenb. PacTBOpBHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOAbL. OCHOBaHUS.
Ponp pacTBOpOB B IpUpoOJie U B )KU3HU 4denoBeka. KpyroBopoT Boabl B IIPUPOJIE.
3arpsi3HEeHUE PUPOIHBIX BOJ. OXpaHa U OUMCTKA TPUPOJHBIX BOJI.

Knaccudukanuss neopranuueckux coeauHeHuit. Oxcuabl. Knaccudukanus
OKCHJOB:  coyieoOpa3syronie  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcuuoB. @Duznueckue U XUMHUYECKUE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuIoB.

OcHoBanusi. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkiatypa ocHOBaHui. PU3MUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinor. @usznyeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTm MetayuioB H. H. bekerosa.
[TonyyeHne KUCoT.

Conu. Homenknarypa comneil. @uszndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue conen.

I'eneTnyeckas cBA3b MEKy KJIaCCAMU HEOPTaHUYECKUX COECTUHEHUH.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIpEETICHNUE COAECPKAHMS KUCIOPOJa B BO3IYXE, MOJIyUYECHUE,
coOupaHue, pacro3HaBaHWE W W3YyUYCHHE CBOWCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpalieHus TopeHus (Tmoxapa), 03HaKOMJIEHHE ¢ 00pa3aMu OKCUIOB U OITUCAHUE
UX CBOMCTB, MOJy4eHHE, CcOOHMpaHHE, pacClO3HABaHHE M M3YYEHUE CBOWCTB
BOJIOpoJa (ropeHue), B3auMoaencTBie Bojiopoaa ¢ okcuaom meau (1) (BozmoxHO
MCITIOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOICHIE 00PA3I[OB BEIIECTB KOJTUIECTBOM
1 ™monb, uccnegoBaHue OCOOEHHOCTEW pACTBOPEHHUSI BEHIECTB C Pa3IUYHOM
PacTBOPUMOCTBIO, IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MACCOBOM JOJEH
PacTBOPEHHOIO BEILIECTBA, B3aUMOJCICTBHE BOJbI C MeETaJlaMH (HATpUEM U
KaJbliieM) (BO3MOXHO MCIOJIb30BAHUE BUJEOMATEpPUAJIOB), HCCJEIOBAHUE
00pa3IioB HEOPraHUUYECKUX BEIIECTB PA3IMUHbIX KJIACCOB, HAOJIIOICHUE U3MEHEHUS
OKpAaCKy MHJIUKATOPOB B PACTBOPAX KUCJIOT U LIEJIOYEH, N3yUEHUE B3aUMOICCTBUS



okcuna meau (II) ¢ pactBopoMm cepHOM KUCTOTHI, KUCIOT C METAJJIAMU, PEAKIIHUMA
HEUTpAIM3alluY, TMOJYYEHUE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHHE OJHOIO
METaJllIa JPYTUM W3 PAcCTBOPA COJM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 [0 TEME
«BaxHenIne Kiaccsl HEOPraHMYECKUX COCIUHEHUIN.

HHepuoanuecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHue aToMoB. XHMHYECKasi CBA3b.
OKHuCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCU(UKAIUM XUMUYECKUX HJieMeHTOB. l[loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IEJTOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIBI
Y TUJPOKCHUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cuctemMa XMMUYECKUX AJIEMEHTOB /l.
N. Menpneneesa. Koporkonepuoanas u juimHHONIeproiHast popmbl [lepuoanueckoit
cuctemMbl xumudeckux snemeHtoB [[. WM. Menneneesa. Ilepuonbl U TpyImiibl.
DU3NYECKUN CMBICI HOPSIAKOBOTO HOMEpPA, HOMEPOB MEPUO/Aa U TPYIIIbI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. Dnekrponsl. CTpoeHue
ANIEKTPOHHBIX  00O0JIOYEK aTOMOB TEepBbIX 20 XUMHUYECKUX DJIEMEHTOB
[Tepuonnueckoit cucremsl JI. M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 €Tro MoJIoKEeHUIO B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METALINYECKUX U HEMETANINYECKUX CBOMCTB 110 TPYIIaM U MEPUOaM.

3nauenue I[lepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
AJIEMEHTOB U1 Pa3BUTUs Hayku W mnpaktuku. . . MenpeneeB — y4yé€Hbld U
rpaXkJaHUH.

Xumuueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBS3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucneHusd.  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIHUU.
[Iporuiecchl okucaeHus u BoccTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3y4YeHHE OO0pa3IoB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeAUHEHNUS ).

Mexcnpeomemmunie ceasu

Peanuzanus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA B 8 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.



OO01muMe ecTecCTBEHHO-HAYYHbIE MOHATHUS: HAay4yHBIM (DakT, runoresa, Teopus,
3aKOH, AaHallu3, CHHTE3, KiIaccu(ukamus, NEePUOJUYHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJIETTUPOBAHKE, U3MEPEHUE, MOJIENb, IBJICHHUE.

®dusznka: Matepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU/, U30TOIIbI,
PaAMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUI 3apsj, BEIIEeCTBO, TEJNO, OOBEM,
arperaTHO€ COCTOSIHME BEIEeCTBa, Tra3, (U3MUYECKHE BEJIUYUHBI, E€IUHULIBI
U3MEpPEHHUs, KOCMOC, TUTaHeThl, 3BE3/b1, COMHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpPasbl, TOPHBIE MTOPO/IbI, MOJIE3HbIE
HCKONIaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo U XUMHYecKasi peaKIusi

[lepuonuueckuii 3akoH. [lepronuueckas cucteMa XUMHUUECKUX 3J€MEHTOB /1.
N. MenneneeBa. CtpoeHne aToMoB. 3aKOHOMEPHOCTH B HU3MEHEHHH CBOICTB
XUMHUYECKHUX AJIEMEHTOB NIEPBLIX TPEX MEPUOJIOB, KaJUsl, KAJIbIHUI U UX COSTUHCHU
B COOTBETCTBUM C TIOJIO)KeHHEM »diemMeHToB B Ilepumonnueckoid cucreme
CTPOEHUEM UX aTOMOB.

CtpoeHue BelecTBa: BHUJIbI XUMUYECKOM CBSI3H. THIBI KPUCTATIMYECKHUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJNIMYECKON PEIIETKU U
BUJIa XUMUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukaims XuMUYecKUX peakiuii Mo pa3IudHbIM MPU3HAKaM (110 YUCTy
M COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY d(ddekTy, 1o
U3MEHECHHIO CTETICHEW OKUCIICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, IO
Y4acTHUIO KaTanu3aropa). JK30- U SHAOTEPMUUYECKHE PEAKLINH, TEPMOXUMUUECKUE
YpaBHEHHS.

[Tonsitue o ckopocTH xumudeckoil peaknuu. [loHsTHe 00 0OpaTUMBIX H
HEOOPATUMBIX XMMUYECKUX peakiusx. [IoHsATHEe 0 rOMOTreHHBIX M IeTepOTreHHBIX
peakuusx. llonstue o karamuse. [lonsTue 0 xummuueckoM paBHoBecuu. DaKTOPHI,
BIUAIOIINE HA CKOPOCTb XWMHUYECKONW PEAaKUUH U IOJIOKEHUE XHUMHYECKOrO
paBHOBECHS.

OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIBHON  pEaKIUH. CocraBnenue ypaBHEHHU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl €  HUCIOJB30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTHYECKON AUCCOUUALNN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
KaTtnonsl, annoHbl. MeXaHNW3M IOUCCOLMALMM BEIIECTB C PA3JIUYHBIMU BHJIAMH
XUMHYECKOU cBsi3u. Ctenens auccounanuu. CUIbHbBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBusl MPOTEKaHUSI peaKluii MOHHOTO OOMEHa,
IIOJIHBIE M COKpAall€HHbIE HWOHHBIE YpaBHEHMs peakuuii. CBoOWCTBa KHCIIOT,
OCHOBaHHUM U COJIEH B CBETE MPECTABIECHUN 00 ANEKTPOIUTHUECKON TUCCOLIMALIIH.
KauecTBeHHbIE peakiuu Ha MOHBL. [IoHATHE O THApPONHU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJCISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB M HEMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peakiiuu OT
BO3JCHCTBUA  Pa3IUYHbIX  (PAKTOPOB, UCCIENOBAHUE DIIEKTPOIPOBOJIHOCTH
pPacTBOPOB BEIIECTB, TPOLIECcCa AUCCOLUALUU KUCTIOT, 1IeJ0Yel U coiel (BO3MOKHO
UCIIOJIb30BAHUE BHJIEO0 MATEPHUAJIOB), MPOBEAECHUE OIBITOB, WUIHOCTPUPYIOLIUX
NpU3HAKU TPOTEKAaHUs peakuuii HOHHOro obOmeHa (oOpa3oBaHuE oOcajika,
BbIJIEJIEHUE Tra3a, 0Opa30BaHHME BObI), OIBITOB, WUIIOCTPUPYIOMIMX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpEHUe, pEeaklUHMH pas3iioKEeHHUS,
COCIMHEHHUS), pACMO3HABAHHE  HEOPraHWYECKUX  BEIIECTB C  MOMOIIBIO
KAUYECTBEHHBIX PEAKIIMM HA UOHBI, PELIEHUE dKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemerajiibl 4 MX cOeAMHEHUS

OO6mast xapakTtepuctuka ranoreHoB. (OCOOEHHOCTH CTPOCHHUSI ATOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne u (Qu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — raJJIoTeHOB. XMMUYECKHE CBOMCTBA HA IIPUMEPE XJI0pa (B3auMOICHCTBHE
C MeTaJUlaMH, HEMeTajlaMH, Iuesioyamu). XsopoBoaopoa. ColsiHas KHUCOTa,
XUMHUYECKHE CBOMCTBA, IIOJy4YEHHE, NOpuUMEeHeHue. JleiicTBue xjopa U
XJIOPOBOJIOPOJA HAa OPTaHU3M 4YeJIOBEKA. BakHenme XJIopuabl U UX HaX0KICHUE B
IIPUPOJE.

O6mras xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue U (u3nuecKue CBOWCTBA
IPOCTBIX BEUIECTB — KUCIOPOJa U CePbl. AJIIOTPOINHbIE MOAUDUKAIIMM KUCIOPOa
u cepbl. XUMUYeckne cBoicTBa ceprl. CepoBOIOPOA, CTpOCHUE, (PU3MUECKHE U
XUMH4YECKUe CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTENHN KHUCIOTHBIX OKCHJOB.
Cepnas xkucnora, GU3NIeCKue U XUMHUYECKHE CBOMCTBA (00IIMe KaK MPEACTaBUTEIS
KJlacca KHMCJIOT M crenuduueckue). XUMHUYECKUE PEakiuu, JeKallie B OCHOBE
MPOMBIIIJIEHHOTO CIOC00a MOMy4YeHUs CEpHOM KHUCHOThl. [IprmeHeHue cepHoOM
kucaoTel. CoOJM CEepHOM KHCIOTHI, KadeCTBEHHas peakuus Ha CyJb(paT-HuOH.
Haxoxnenne cepbl u €€ CO€NUMHEHUNW B TpUpPOJie. XUMHYECKOE 3arpsi3HEHHUE
OKpYXaIoLEel Cpelbl COECOUHEHUSIMU Cepbl (KUCIOTHBIE JIOXKIH, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €ro MPEeI0TBPALLECHUS.



OO6mas xapakrepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHH OKUCIEHHUs. A30T, PacCHpOCTPaHEHUE B MPHUPOJE,
dbu3nueckue U XumMuieckue cBoictra. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKue U XMMHUYECKUE CBOMCTBA, MofyueHue u npuMmeHenue. Coam aMMOHUS,
ux (pU3nYecKre U XMMUYECKHE CBOMCTBA, mpuMeHeHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyiydeHue, (U3NYECKHe U XUMUUYECKHUE
cBoiicTBa (0OIIME€ KaK TMPENCTaBUTENSl Kjlacca KHUCIOT W crueruduueckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUSI B KAUECTBE MUHEPATbHBIX YA0OPEHUH.
XUMHYECKOE 3arps3HEHNE OKPY>Kalolel cpe/ibl COeTMHEHUAMH a30Ta (KUCIOTHBIE
JOKIM, 3arps3HeHuEe BO3Ayxa, MOYBBl U BOAOEMOB). docdop, amioTporHbie
moaudukanuu gocdopa, pusndyeckue u xumuueckue cBoiictBa. Okcua docdopa
(V) u dochopnas kucnora, ¢pu3nuecKue U XUMHUECKHE CBOWCTBA, MOJyYECHHE.
Hcnonb3oBanue ¢pochaTroB B KauecTBE MUHEPATIbHBIX yI0OPEHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEePHbIE CTETICHU OKUCIICHUS. Y TIIEPO/I, AJTIOTPOITHBIE MOIU(PUKAIIHH,
pacnpocTpaHeHue B Ipupoje, PU3nyeckue U XUMMUYECKUue CBOMCTBA. AncopOius.
Kpyrosopor yrinepona B mnpupone. Oxkcuisl yriepona, uUX (GU3HYECKHE U
XUMUYECKHE CBOWMCTBA, JEWCTBUE HA JKUBBIE OpPraHU3MBbI, I[IOJIyYE€HHE U
IpUMEHEHHE. DKOJIOTHYECKUEe MPOoOJIeMBbl, CBs3aHHBIE ¢ OKcuaoM yriepoaa (IV),
TUII0TE3a TJ00AIBHOTO TMOTEIJICHUS KIWMaTa, NMapHUKOBBIM A dekt. YronapHas
Kacinora U e€ conu, uX (U3HYECKHEe M XUMHUYECKHME CBOMCTBA, IMOJYYCHUE H
npuMmeHeHne. KadecTBeHHass peakuuss Ha KapOoHaT-uoHbl. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM XO3SIIICTBE.

[lepBoHaUanbHBIC TOHATUS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCTUHEHUSIX
yriaepozaa (MeTaH, 3TaH, STUJICH, alleTUIICH, ITAHOJ, TIUIEPHH, YKCYCHAasl KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOAOPOAOB (yrojiib, NPUPOIHBIN Ta3, HEDTh),
IPOJIYKTHl MX TMepepadoTku (O€H3WH), WX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[TorsiTHE 0 OMOJIOTUYECKU Ba)KHBIX BEIIECTBAX: KHpaX, OelKax, yrieBojax — U ux
poii B KHM3HM 4YeloBeKa. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHWYECKUX COCTUHEHH M.

KpemHunii, ero d¢usnueckne W XUMHYECKHE CBOWCTBA, MOJYYCHHE W
npumeHeHue. CoenMHEeHHs KpeMHHUs B mpupojie. O01mue mpeacTaBieHus 00 OKCHIE
kpemuus (IV) u kpemuueBoi kuciotre. CUIUKAThI, UX MCIOJIB30BAaHUE B OBITY, B
MPOMBIIIJIEHHOCTU. BakHeHIne CTpoUuTelibHbIE MaTepUalibl: KepaMHKa, CTEKIIO,
IeMeHT, OeToH, xene300eToH. IIpobOimempl 6€30macCHOTO  MCIOJIB30BAaHHS
CTPOUTENbHBIX MAaTEPUAIIOB B MOBCEAHEBHOM JKU3HHU.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3l0B HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMI Ha XJIOPUA-UOHBI U HAOJIOJCHUE MPU3HAKOB



WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NYECKUEe U XUMHUUYECKHE CBOMCTBA
rajjoreHOoB M WX COCAWHEHHUM (BO3MOXKHO HCIOJIb30BAHUE BHUJIEOMATEPUATIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOPHUI0B (TAJIOTEHUIOB), 03HAKOMJIEHHE C 00pa3laMu
ceppl U €€ COeNMHEHUSIMH (BO3MOXKHO UCIIOJIb30BAHUE BHUACOMATEPHUAIIOB),
HaOJII0/IeHHEe TIpoliecca 00YTIIMBaHUsI caxapa Moj JeMCTBUEM KOHIICHTPUPOBAHHOU
CEpHOM KHUCIIOTbI, U3YUEHHE XUMUYECKUX CBOMCTB pa30aBICHHON CEpHOM KUCIOTHI,
MPOBEJICHNE KaueCTBEHHON peakIuu Ha CyJib(paT-uoH U HaOJII0/IeHHE MpU3HaKa eé
MPOTEKAaHUs, O3HAKOMJIEHHE C (PU3MYECKUMHU CBOMCTBaMM a30Ta, gocdopa U ux
coeIMHEHUN (BO3MOXKHO UCIOJIb30BaHUE BHICOMATEPHAIIOB), 00pa3iaMyu a30THBIX
u (ocopHbIX yn0OpeHH, ToydeHue, COOMpaHue, pacro3HaBaHUE U H3YyUYCHHE
CBOWCTB aMMHaKa, MPOBEIACHHE KAaYECTBEHHBIX pEAKIMM HAa HMOH aMMOHHUS U
dochar-uoH u U3yYeHUE TPU3HAKOB WX MPOTEKAHUsS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHOW a30THOW KHCJIOTHI C MeIbl0 (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEpPUAIOB), HW3yYEeHHE MOJCNICH KPUCTAIMYECKUX PEIIETOK anamasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHWE C TMPOIECCOM aJcopOIMH PacTBOPEHHBIX
BEIIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOrasa, IOJIYUYCHHE,
cobupaHue, pacrio3HaBaHUE W M3YYCHHE CBOMCTB YIVIEKHUCIIOTO Ta3a, IMPOBEJICHUE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT U CUJIMKAT-UOHBI U U3yYEHUE MPU3HAKOB HUX
NpPOTEKAHUS, O3HAKOMJICHME C TPOAYKI[MEH CHIMKATHOW MPOMBIIIJICHHOCTH,
pellIeHUE SKCIEPUMEHTANIbHBIX 3ajad 1Mo TemMe «BaxHeillune HemeTabl U UX
COCJITMHECHUSD.

MeTta/uibl M UX COeTHMHEHMS

OO6mas xapakTepUCTHKa XUMHUYECKUX IJIEMEHTOB — METAJNIOB Ha OCHOBAaHUH
ux mnonoxeHuss B Illepumogumueckoit cucreme xumuuyeckux nsiaemeHtoB [l H.
MengeneeBa u crpoeHus atomoB. CTpoeHue MeTaioB. Metajuinueckasi CBsA3b U
METAIMYECKasT  KpUCTAUIMYECKAas  pemeéTka.  DJIEKTPOXUMHUYECKUH  psfl
HaIpsDKEHUH MeTauioB. dU3nyeckre U XMMHUYECKHe CBOKCcTBa MeTamuioB. Oomme
crocoObl Toy4yeHus MeTaioB. [loHsATHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoOBbl 3alIUTHI X OT KOppo3uu. CruiaBsel (CTajlb, YyT'YH, JIOPATIOMUHUI, OpOH3a)
U UX OIPUMEHEHHE B OBITY U IPOMBILIJIEHHOCTH.

[[lenounble MeTambl: MmoJjioxkeHue B llepuoandeckor cucteMe XUMHYECKUX
snemeHntoB JI. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B MPUPOJE.
®usnyueckue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanus). OKCuasl U
TUJAPOKCHABI HaTpusg HW Kanus. [IpumMeHeHue MIeNOYHBIX METAUIOB W HX
COEMHEHU .

[[lenoyHo3eMenbHBIE METAJUIBI MAarHMd W KaJIbIWM: TOJIO)KEHUE B
[Tepnognueckoil cucreme xumuueckux 3semenToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHue B npupoje. Guznueckue 1 XMMHUYECKUE CBOWCTBA MarHus U



Kaubliusl. Baxueiie coefuHeHus Kaiblus (OKCU, TUIPOKCUI, cOu). ZKECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTPaHEHHUS.

ANOMUHMI: IOJIO)KEeHUE B [lepnoanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mpupone. duszuyeckue u
XUMUYECKHE CBOMCTBA altOMUHMS. AM(OTEpHBIE CBOWCTBA OKCUJIA U TUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
. MenneneeBa, CTpoeHHE aroma, HaxoxiaeHue B npupone. dusuueckue u
XUMUYECKHE CBOMCTBA xelne3a. OKCUabl, TUAPOKCUIbI U conn xkenesa (I1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJJIOB U CIUIABOB, UX (DU3NYECKUMU
CBOMCTBaMH, M3y4YEHHUE  PE3yJbTaTOB  KOPPO3UU  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJEHUCTBHUS OKCHA
KaJblMsl M HATPUS C BOAOM (BO3MOXHO HCIIOJIb30BAaHHE BHUIEOMATEPUATIOB),
UCCIIEIOBAaHUE CBOMCTB KECTKOM BOJbI, MPOIIECCA TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJEOMATEpPUATIOB), IMPU3HAKOB  MPOTCKAHUS
KAUYEeCTBEHHBIX PEAaKIIU HA MOHBI: MATHUS, KAJIbIUs, aJTFOMUHMS, [TUHKA, kene3a (II)
u sxene3a (III), meau (II), HaGaromeHWEe W ONMMCAHHWE TPOILIECCOB OKpPAIIHMBAHMUS
IUIAMEHM HMOHAMHM HATpus, Kaiuus ¢ Kajablus (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEPHUAJIOB), UCCIIeI0BaHNE aM(OTEPHBIX CBONCTB THIPOKCHIA AJTIOMUHUS U
TUAPOKCHIA LIMHKA, PELICHUE DKCIEPUMEHTANbHBIX 3a7ay 1o teMme «Baxueunmue
METAJUIbI U UX COCAUHEHUS.

XuMHA U OKPYXKAKIIAA Cpeaa

BemecTtBa m Marepuasisl B MOBCEHEBHOM KHW3HHU YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB M XMMHUYECKUX peakuuii B ObITy. IlepBas momoinb mpu
XUMHUYECKHUX OKOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarllel cpenbl (MpenenbHas TOMycTHMast
KOHIIeHTpanus Bemiects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4eHHE O00pa3I0oB MaTepHaoB (CTEKIIO, CIUIABBI METAJUIOB, MOJMMEPHBIC
MaTepuarbl).

Mesrcnpeomemmnuwie cea3u

Peanuzamus MexXnpeaMeTHBIX CBSI3€M INPH HM3YYEHHM XHUMUHA B 9 Kiacce
OCYLIECTBIISIETCS. 4epe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATHM, SBJISIIOIIUXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KJIacCUPUKANUSI, TEePUOJANIHOCTh, HAOIIOIEHNE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPCHHE, MOJEb, SBICHUE, MAaPHUKOBBIN
3 PeKT, TEXHOIOTHUS, MaTePUAIIHI.

dwusnka: MaTepus, aTOM, MJICKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIU, H30TOIIHI,
PalOaKTUBHOCTD, MOJICKYJIa, ANEKTPUUCCKUI 3aps, IIPOBOHUKH,
MOMYPOBOJHUKH, JTUDIIEKTPUKH, (POTODIEMEHT, BEIIEeCTBO, TeNIo, OOBEM,
arperaTHoe COCTOSIHUE BEIIeCTBa, ra3, pacTBOpP, paCTBOPUMOCTH, KPUCTAILTHIECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAUHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE361, COIHIIE.

buonorus: dorocunHTes, nprxanue, Ouocdepa, PKOCUCTEMA, MHHEPATLHBIC
yJI0OpEHUSI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, ITUTATEIIbHBIC BEIICCTRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPOJIBI, TOJIE3HBIC
MCKOIIaeMbI€, TOIUTMBO, BOJTHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDI

JIn4HOCTHBIE PpE3yNbTaThl OCBOEHMSI MPOTPaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATENBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlllecTBE MpaBWJIaMHM M HOPMaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX IEHHOCTHBIX OPHUEHTAIMHA U
paciIipeHue OMbITa JESITEILHOCTA Ha €€ OCHOBE, B TOM YKCJIE B YACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAYKHM B IKHU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CMOCOOHOCTH BJAJCTh JIOCTOBEPHON HHPOpMAIIUEH O
NEPEIOBBIX JOCTUXKEHUSAX W OTKPBITHUSIX MHPOBOM M OTEYECTBEHHOW XHMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMIX 00 YCTPOWCTBE MHpa U 00OIECTBa;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
0JIE3HOM, y4eOHOMCCIIeI0BATEIBCKOM, TBOPUECKON U IPYTUX BUJIAX ICSITEIHHOCTH,
TOTOBHOCTH K pPa3HOOOpPa3HOM COBMECTHOM MAESTENBHOCTH TMPHU BBITTOJIHEHUH
y4eOHBIX, TMO3HABATEIbHBIX 3a/1a4, BBIMOJHEHUM XUMUYECKHUX HKCIIEPUMEHTOB,
CO371aHUM y4EOHBIX MMPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO ¥ B3aUMOIIOMOIIIH
B MpoIiecce ITON YueOHOU eI TeTbHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBE/ICHUE
U MOCTYNKH CBOMX TOBApPHUILIEH C MO3UIMU HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4ETOM OCO3HAHUSI IOCIEACTBUM ITOCTYIIKOB;

3) HeHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABISIONINE
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS MPUPOABI, B3aHUMOCBS3SIX YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MMO3HABATEIbHbIE MOTHBBI, HAIPABICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUU MO
XAMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOJ0IaeMBIX IMPOIECCOB W SIBICHHM,
MO3HABATEIbHOM, MH(GOPMAIMOHHOM M YUTATEIbCKON KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4eOHBIMHU TEKCTaMHu, CIPaBOYHOMN



JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K caM0OOpa30BaHUIO, TMPOEKTHOW UM  HCCIEI0BATEIbCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUA KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3/I0POBBI 00pa3 >KU3HMU, OCO3HAHHUE TMOCJIECACTBUU U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) TPyA0BOIr0 BOCIIUTAHUSI:

UHTEPEC K MPAKTHYECKOMY U3YUYCHUIO Tpodeccuii u TpyJa pa3IudHOro poja,
yBaXEHUE K TPYAY U pe3yJibTaTaM TPYAOBOM ESITEIHLHOCTH, B TOM YHCIIC HA OCHOBE
OPUMEHEHHMs]  TPEJAMETHBIX 3HAaHUW 1O  XWMHUH, OCO3HAaHHBIA  BBIOOD
WHIMBUIYaJTbHON TPACKTOPUH MPOJOJDKEHUST 00pa3oBaHus ¢ yUYETOM JIMUHOCTHBIX
UHTEPECOB M CIIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
YCHENTHOHM MpodheCCUOHAIBHOM JEATeIbHOCTA U Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPElIE;

6) ’3K0J10rMYeCKOro BOCIIUTAHUS

HKOJIOTHYECKH 11eJ1IeCO00pa3HOe OTHOIICHHUE K TPUPOAE KaK HCTOYHHUKY KU3HU
Ha 3emMJie, OCHOBE €€ CyYIIEeCTBOBAaHUSA, NOHUMAHHWE ILIEHHOCTH 3J0pPOBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
Gu3MuecKOMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
paBMJI 0€30MIACHOTO MOBEJECHUS TP paboTe C BEIIECTBAMM, a TAK)KE B CUTYaIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIy4aeMble MPU WU3YYCHUH XUMUU, IS
pELIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOUIEH MPUPOJHOM CPEAOM, I MOBBILICHUS
YPOBHSI  AKOJOTHMYECKOW  KYJIbTYpbl, OCO3HaHUS [IJIOOAJbHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJEeM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanmpeaMETHBIX pE3yJIbTATOB BBIACISIOT 3HAUYUMbBIC JJIS
dbopMupoBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIEC TOHATHS (3aKOH, TEOPHS, TPUHIIHII,
runore3a, (akt, cucrema, NPOLECC, HSKCIEPUMEHT U JPYroe.), KOTOpBIE
UCIIOJB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTaX M MO3BOJSIOT Ha
OCHOBE 3HAHUU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOM



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 00OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO M OCYUIECTBICHHIO Y4eOHOU
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUU
3HAaHUMW: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHUN (BBIACTSATH MUX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aMMOCBSA3b C JPYTMMHU TOHSITHUSMH), UCIIOIH30BATh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTHUBHBIC, ICIYKTUBHBIEC, [0 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSIEMbIE B XUMUU MOJICIbHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTA), XUMH4YecKas ¢opMmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpU pelIeHUH Y4eOHO-IT03HAaBATENbHBIX 33/1a4, C YUETOM
ATUX MOJIETBHBIX TMPEJCTaBICHUIN BBISBIATh U XapPaKTEPU30BATh CYIIECCTBEHHBIE
NPU3HAKU U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIHUil,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble ucciienoBarejabCcKue JeHCTBUSA:

YMEHHE HCIIOJIb30BaTh IOCTAaBJICHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHUS, 4 TAKXKE B KAYECTBE OCHOBHI /I (POPMUPOBAHMSI TUIIOTE3BI IO TPOBEPKE
NIPABHJIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHW3allMd W TPOBEIACHUIO
YUYEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOmoaarh 3a XOAOM Mpolecca,
CaMOCTOATEIHLHO MPOTHO3UPOBATH €r0 Pe3yJbTaT, POopMyIUpOBaTH 0OOOIICHUS U
BBIBOJIbI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 mpojerIaHHol padore.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3TUYHBIX BUAOB U (HOPM MPECTABICHUS, MTOIYIaeMY0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHUS, CIPaBOYHBIC
nmocoOus, pecypcsl WHTepHETa), KPUTUYECKH OICHUBATH NPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MNPUMEHSTh PAa3IMYHbIE METOJbl M 3alpOChl MPU MOUCKE U OTOOpE
uHGOpMAIUU U COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOIWMBIX [JIsl BBHITOJTHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHNUE ONbITA B
00JaCTH  MCHOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOIl aKTUBHOI'O MCTIOJIb30BAHMS PA3IMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeacTaBlieHus WHDOpMauu U
WUTIOCTPUPOBATh pEIIaeMble 3aJayd HECJIOKHBIMU CXEMaMH, JharpaMmamu,
IpYrUMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIM3UPOBATh B Mpolecce Yy4eOHOH U
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALMIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelibl.

KomMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe NelcTBHS:

yYMEHHS 3a7]aBaTh BOMPOCHI (B X0/i€ uUajora u (WiK) JUCKYCCUH) 1O CYLIECTBY
oOcyxaeMol Tembl, (HOPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS TTPEJIOKEHHOM 3a/1a4u;

YMEHHUS  MPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjibTaThl  IO3HABATEILHOM
JCSTENIFHOCTA B YCTHBIX M THUCHBMEHHBIX TEKCTaX; JelaTh MPE3CHTAIIHIO
PE3YJIbTATOB BBIMOJHEHUS XUMHUYECKOI0 JIKCIepuMeHTa (J1abopaTopHOro OMbITa,
71a00paTOPHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOCKTA);

yMEHHUS y4eOHOrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M  MCCIEOBATENIbCKOM  NIEATENbHOCTH  MPU  PEIICHUH
BO3HUKAIONIMX MpOOJieM Ha OCHOBE Yy4é€Ta OOIIMX HMHTEPECOB U COTJIACOBAHMS
no3unui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICMCTBHI, ONpenelieHue KPUTEPUEB IO OICHKEe KauecTBa
BBITIOJTHEHHOM pabOoTHI U ApyTHE).

PerynsiTuBHbIe YHHBepPCcaIbHbIE YUeOHbIe 1eiicTBHUS:

YMEHHE CaMOCTOSITENIbHO OIpPENeNsaTh LENu ACSITeIbHOCTH, IUIAHUPOBATh,
OCYILECTBISATh, KOHTPOJIHUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee 2 (HEeKTUBHBIE CIOCOOBI PEeIIeHHs] YIEOHBIX U
MO3HABATENbHBIX 3aJa4, CaMOCTOSITEIbHO COCTaBISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM  JEWCTBUU MPU BBINOJHEHUU 3aJaHUM C YYETOM
MOJTyYEHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLIEHWBAaTh COOTBETCTBUE MOJYUYEHHOTO pe3yjbTaTa 3asiBICHHOW LEIH, YMEHHE
MCIOJIb30BaTh M aHAJM3UPOBATh KOHTEKCTHI, IIpeIjiaraeéMble B YCIOBUH 3aJaHHMH.

MHNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOM (eaepaibHONM paboueil mnporpamMmon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAIOIMIMMHCS HAyYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



NeucTBUM, crneuudpuyueckue s OpeaMeTHoM obnactu «XuMHS», BUIbI
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHHUS, €ro HWHTepIpeTaluu,
npeoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMMUXCS YMEHUMN:

e PpACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX TOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(oHOpPOIHASE M HEOIHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U
MOJIEKYJIIpHAasi Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIEHD
OKHCJICHUS, XMMHYECKasi peakius, KiaccUuPukamus peakiuil: peakiuu
COCMHEHUS, PpEeaKIMU pa3JIOKEHUs, PEeaKIUu 3aMelleHus, PeaKIuu
o0OMeHa, HK30- ¥ SHJIOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SIIPO aToMa, JICKTPOHHBIN CJIOM aToMa, aTOMHAasi OpOUTalb, PaJNyC aToMa,
XUMUYECKasi CBs3b, MOJIAPHAsI U HETMOJspHAs KOBaJEHTHAsI CBS3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, AaHWOH, pPAacTBOpP, MaccoBasi JOJs BEIIECTBa
(poIeHTHAsI KOHIICHTPAIIMs) B PACTBOPE;

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

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIIeHUS (OpMYI
BEIIECTB U YPABHCHU XUMHUUYECKUX PEAKIIUN;

e ONpENENSATh BAJIEHTHOCTH AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHUN 10
dbopMynaMm, BHI XHUMHYECKOW CBs3U (KOBaJICHTHasT W MOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmogmueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh TMOHHMAaHUE NEPUOJMYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHusi B [lepuogmueckoil cucrteme,
3aKOHOB COXpPAHEHMSI MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaApo;

e ONHUCHIBATH W XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3iuyaTh [OHATHUS  «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OombIIMEe TEPHOJBI, COOTHOCHTh OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepmogumyeckass cucrema xXuMuueckux odiemenroB [l W.
MenpneneeBay C UHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHYECKUX EMEHTOB (COCTAB U 3aps AApa, 0OILIEe YUCIO AIEKTPOHOB U
pacnpesiesIeHUue UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE pEeaKUuu (MO YHUCIY M COCTaBY Y4YaCTBYIOIIMX B pEaKUUU
BEULIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3JINYHBIX KJIACCOB, IMMOATBEPIKAasl ONMCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHU COOTBETCTBYIOILUX XUMUYECKUX PEAKIUN;

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

BBIYHCIISITh OTHOCUTENBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MacChbl BELIECTB,
MacCOBYIO JIOJIF0 XMMHMUYECKOrO0 3JIEMEHTa N0 (OpMylie COEIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, MPOBOJANUTH PACUETHI IO YPABHEHUIO
XUMUYECKOW peaKuu;

IPUMEHATh OCHOBHBIE ONEPALlMH MBICIUTEIBHOMN AEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O0000IIeHHe, CHCTeMAaTHU3aluio, Kiaccudukaiuio,
BBISIBIICHUE NPUYMHHO-CIEICTBEHHBIX CBA3E€U — NI M3y4YEHUS CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUW, ECTECTBEHHO-HAy4YHbIE METO/bI
NO3HAHUSI — HAONIOIEHHE, W3MEpPEHHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BaTh MpaBUJIaM MOJIb30BAHUS XUMHUUECKOUM TOCYA0H U 1ab0paTOpHbIM
o0opyaoBaHMEM, a TakXKe IMpaBWiIaM oOOpalleHHus C BEIleCTBaMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJTHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB IO MOTYUYEHUIO U COOMPAHMIO Ta3000pa3HBIX BEIIECTB
(BolOpoZla M KHCJIOPOJAA), MPUTOTOBICHUIO PACTBOPOB C OMpPEAEIEHHOMN
MacCOBOW J0JIEM PacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U IMPOBOAUTH
XUMHUYECKUE DKCIIEPUMEHTHI II0 PACIIO3HABAHUIO PACTBOPOB ILEJIOYEH U
KUCJIOT ¢ MOMOIIbIO MHJIUKATOPOB (JaKMYC, (peHon(Tanent, METHIOPaHK

U IpYyrue).

K xoniy oOydenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIlIECTBO, BaJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIysi, XUMHUYECKasi CBs3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLHUALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XUMHYECKOE paBHOBecHE, OOpaTUMble U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCJIMUTENb, BOCCTAHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIHS,
aM(OoTepHOCTD, XUMUYECKas CBSI3b (koBaJIEHTHAS, VMOHHAas,
METAJTUYECKasl ), KpUCTAIUTMYECKas pEIIETKA, KOPPO3UsI METAILIIOB, CIJIABbI,
CKOPOCTh XMMHUYECKOU peakIuu, MpeAebHO JOMYyCTUMAasT KOHIIEHTpAILIUS
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
MPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYID CHUMBOJHUKY JUIsi cOCTaBlieHUs Gopmyl
BEIIIECTB M YPABHEHUN XUMUYECKUX PEAKIIUIA;

OTPENIECNIATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCMHEHUAX PaA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy COCIMHEHUN 1o (opMynam, BUJ XUMHUYECKOUH
cBs3 (KOBAJICHTHAs, WOHHAs, MeETaJUIM4YecKas) B HEOPraHMYECKUX
COCIMHEHUSAX, 3aps]l MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJHBIX PACTBOpPAX HEOPTaHUYECKUX COCIUHEHHUH, TUI KPUCTAIUIMUYCCKOMN
PEMETKN KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHME: OINHUCHIBATh M XapaKTEepU30BaTh
Tabinunyto ¢opmy Ileproanyeckoit CUCTEMBI XUMHUYECKUX DJIEMEHTOB:
paznuyarh TOHSATUS «rJaBHasg mnoAarpymnna (A-rpynmna)» U «mnobodHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HauYeHus1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIHIIe, C YUCTIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sapa, oOIIee YHUCIO DJIEKTPOHOB M paclpelesieHue HX IO
AJNIEKTPOHHBIM CJI0sIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUH B Mpeaesax MallbIX NEPUOJIOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOCHHS UX AaTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTETICHEH OKHCICHUS
XUMHUYECKHUX IJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEpPKIas OIMNHCAHUE
MpUMEpaMHi MOJICKYJISIPHBIX M HMOHHBIX YPABHEHUN COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJSITh YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMKA HOHHOTO



oOMeHa, YpaBHEHHS pEaKIil, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKOU CBS3M MEXK/y BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIHiA
MOCPEACTBOM COCTABJICHHSI SJICKTPOHHOTO OajaHca STUX PEeaKIIHii;
NPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHHMS XUMHUYCCKUX TMPEBPAIICHUH B Pa3THMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJIF0 XHUMHYECKOTO »JJIeMEHTa 1o (opMylie COEeIMHEHUS,
MaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHHIO
XUMHUYECKOUN peaKinu;

COOJTIOIaTh TIPaBHJIIA TIOJIH30BAHM XUMUYECKOU MOCYAON U IaOOpaTOPHBIM
o0opynoBaHMEM, a TakkKe TpaBWjia OOpamleHusi C BEIIECTBAMU B
COOTBETCTBHHM C HWHCTPYKIUSMH TIO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTIBITOB IO TIOTYYSHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa M yriaeKucsoro rasa);

MPOBOJIUTH PEAKIINH, TIOATBEPKTAIONINE KAYSCTBEHHBIN COCTAaB Pa3IMUHBIX
BEIIECTB: PACIO3HABATH ONBITHBIM MYTEM XIIOPUA-, OPOMHUI-, WOIUMI-,
kapOoHat-, docdar-, cunmkar-, cynbdar-, THIAPOKCHUJ-UOHBI, KATHOHBI
aMMOHHUSI MU HMOHBI M3YYECHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OIEpPaIlUi MBICIUTEIBLHON EATeIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHUE, CUCTEMATHU3AIINIO, BBISIBICHUE PUIMHHO-
CJICICTBEHHBIX CBA3€H — NJII M3yYECHUs] CBOWCTB BEIIECTB U XMMHUYECKHUX
peakiuii, eCTeCTBEHHO-Hay4YHbI€ METOJIbl TO3HAHHS — HAOII0eHuE,
U3MEepeHne, MOJICIMPOBAHKE, SKCTIEPUMEHT (PEabHBIA U MBICIICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
n/n TeM NPOrpaMmbl Bceero Konrpoaeuwie Tpakruyeckue o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE TOHATHS
Xumust — BakHas 00J1aCTh
L1 €CTEeCTBO3HAHUS U 5 ) bu6mmoreka [IOK
MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837¢
gejoBeKa
12 BemectBa 1 xuMu4deckue 15 1 bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
71 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
00 oxcuaax https://m.edsoo.ru/7f41837¢
29 Bopopoa.Ilonsarue o kucnorax 2 1 bu6mmoreka [IOK
M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 | 1 bu6mmoreka [JOK
OCHOBAaHUIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCcChl 1 | 1 bubmuoreka [JOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837c¢
Uroro no pazgeny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
XumMnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN




[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /. U. https://m.edsoo.ru/7f41837¢
MemnneneeBa. CtpoeHue atoma

12| Oumemmenmo, : BiuGmiorexa LOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTEJIbHBIE PEAKIINHT
Hroro no pazgeny 15 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE Bpemst 3 Bubamorera [IOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabnbie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pa3nen 1. BemecTBo  XuMnuyeckmne peakuun
11 [ToBTOpEHue u yriyoieHne 3HaHUN 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS] JUCCOIUALIHSL. 2 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTa/JILI M UX COeAMHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
R bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHIX
bubmuoreka [JOK
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01ast XapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHTIBL. post https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCAMHEHUS
Hroro no paszneny 25




Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme cBoiCTBa MCTAIUIOB 4 https://m.edsoo.ru/7f41a636
N bubnuoreka [JOK
3.2 Baxneliime MeTajuibl 1 UX COeIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»kaiomnias cpeaa
4.1 BemectBa 1 MaTepuaibl B >KU3HU YEJIOBEKA 3 bubmorexa HOK
' B p hitps:/m.eds0o.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE BpeMs 3 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero HU3yUyeHus o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl

| [Ipenmer xumuu. Poss xumuu B | bubmmorekxa [{OK
YKU3HU YesoBeka. Tera u BemecTra 06.09.2023 | https://m.edsoo.ru/ff0d210c

) IlousTtue o MeTomax MO3HAHUS B 1 bu6moreka [IOK
XUMUU 08.09.2023 | https://m.edsoo.ru/ff0d227¢
[IpakTnueckas padora Ne 1

3 «IIpaBuiia paboTHI B 1a00OpaTOpUu U | bubmuorexa [JOK
puéMBbI 0OpalleHus ¢ 13.09.2023 | https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAHUEM)

4 YucTele BElecTBa U CMECH. | bubmuorexa [JOK
Crioco0nI pazneneHus cMmecen 15.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2

. bu6mmoreka [JOK
5 «Pa3nenenne cmeceit (Ha mpumepe 1
. https://m.edsoo.ru/ff0d28c8
OYHMCTKH TIOBAPCHHOU COJIH)»

6 ATOMBI 1 MOJIEKYJIbI 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0d2a6¢

7 XUMHUYECKHUE AIEMEHTbI. 3HAKH | bubnuoreka [JOK
(CMMBOJIBI) XUHMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8

bu6mmoreka [JOK

8 [IpocTble U coKHBIE BELECTBA 1

https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmorexa HOK
YIp yi https://m.edsoo.ru/ff0d2d50




3aKOH MMOCTOSIHCTBA COCTaBa
BeIecTB. XuMmuueckas hopmyia.

bubmuoreka [JOK

10
BanenTHOCTh aTOMOB XMMHUUYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTHOcHUTENbHAS aTOMHAs Macca.
11 OTHOCHUTENbHAS MOJICKYJIIpHAS bubmmorexa [TOK
y P https://m.edsoo.ru/ff0d323¢
Macca
12 MaccoBas J10J1s1 XUMHAYECKOTO bubmmoreka [{OK
3JIEMEHTA B COCAMHECHUU https://m.edsoo.ru/ff0d350c
13 KoaunuectBo Bemecrra. MoJib. bu6moreka [IOK
Momnsipras macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBICHUS. bu6mmoreka [IOK
XHUMHUYECcKash peaKus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUs MPOTEKaAHUS bubnuoreka [IOK
XUMHUYECKUX PEaKIni https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brrunciienust KoJinuecTBa, MacChl
17 BEIIECTBA M0 YPABHEHUSIM bubmmorexa [TOK
B YPaBHEn https://m.edsoo.ru/ff0d5708
XUMHUUYECKUX PeaKInil
Knaccudukanus XuMuaeckux
18 €aKIHK (COSTMHEHUS, PA3JI0KEHHUS Bubmmorexa LIOK
peaxt A »P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneaucT. O600IIeHIE 1 bubmmorexa [TOK
H g ) Hvl https://m.edsoo.ru/ff0d40c4
cUcTeMaTH3allusl 3HaHUI
20 KonTtponpHas padota Nel mo teme bubnuoreka [IOK

«BelecTBa 1 XUMHYECKHUE PCaKnum»

https://m.edsoo.ru/ff0d4290




Bo3ayx — cmech razos. Cocras

bubmuoreka [JOK

21 Bo3ayxa. Kucnopoa — sneMeHt u
https://m.edsoo.ru/ff0d448e
npocroe BemecTBo. O30H
dusnuecKkrue 1 XMMUIECKHE

2 CBOMCTBA KUCJIOPOJia (peaKkiuu bubnuorexa [JOK
okucieHus, ropeane). [lousarue 06 https://m.edsoo.ru/ff0d4614
OKCHJIaX
CriocoOpl MostyueHust KUCIopo/ia B

bubmmoreka [IOK
23 1a00paTOPUH U MPOMBIIIJICHHOCTH.
https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TenoBoit 3¢ ekt xumMuueckon

24 peaKkuuu, MOHITHE O bu6moreka [IOK
TEPMOXUMHUYECKOM YpPaBHEHUH, DK30- https://m.edsoo.ru/ff0d4790
Y SHIOTEPMHUUYECKHUX PEAKLIUAX
TormumBo (HedTh, yroias U METaH).

bu6mmoreka [IOK
25 3arpsi3HEHUE BO3/IyXa, CIOCOOBI €T0
https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALLIECHUS
[IpakTruueckas pabota Ne 3 o Teme
bu6mmoreka [JOK
26 «ITonmyuenue u cobupanue
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/1a, U3YYEHHE €r0 CBOMCTBY»

7 Boaopon — sneMeHT u mpoctoe bubnuoreka [JOK
BemecTBo. HaxoxaeHue B nmpupo/ie https://m.edsoo.ru/ff0d4dd0
du3nuecKknue 1 XMuMHUYECKHE

. bubnuoreka [JOK
28 cBoiicTBa Bojiopoaa. [Ipumenenne
https://m.edsoo.ru/ff0d4dd0
BOJIOpOJA
29 [ToHsTHE O KHUCIIOTAX U CONSAX bubmmorexa [TOK

https://m.edsoo.ru/ff0d50d2




Cnoco0bl MoTy4eHust BOAOPOia B

bubmuoreka [JOK

30
naboparopuu https://m.edsoo.ru/ff0d4dd0
[Ipaktuyeckas padora Ne 4 o reme
31 «Ilonmyuenue u cobupanue BoI0poia bubmorexa HOK
7 . P AOPOAd, https://m.edsoo.ru/ff0d4{42
M3y4YEHUE €ro CBOMCTBY
1 MonsipHblii 00bEM Ta30B. 3aKOH bubnnorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542¢
Brrunciaenust 00n€Ma, KOJIMYecTBa
33 BEIIIECTBA rasa 1Mo e€ro U3BECTHOM bubmmorera [OK
B M https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIleCTBA WIH 00BEMY
Boraucnenus 00EMOB ra3oB 110
34 ABHEHHIO PEAKIIMH HA OCHOBE Bubnmorexa [IOK
P "p B o https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIICHUH Ta30B
35 dOu3nvecKrue U XUMUYECKHE bubmuorexa [JOK
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBaHui. [ToHsTHe 00 bubmuorexa [JOK
WHIUKATOpaxX https://m.edsoo.ru/ff0d59e2
Bopa xak pacTBOpuUTEb.
37 Hacsiiiennbie 1 HEHACHIIICHHBIC bubnmuoteka [JOK
pactBOpbl. MaccoBas J10J1s1 BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTuueckas paborta Ne 5 mo Teme
33 «IIpuroroBneHue pacTBOpPOB ¢ bubnunorexa [JOK
onpeaeiEHHON MacCOBOM 10ei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEUIECTBA»
39 KonTposnpHas padota Ne2 o teme bu6nuoreka [IOK

«Kucnopoa. Bonopoa. Boga»

https://m.edsoo.ru/ff0d6342




Oxcunpl: cocTaB, KiaccupuKamys,

bubmuoreka [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosydyenne u XMMHUYECKUE CBOMCTBA
bu6mmorexa [IOK
41 KHUCJIOTHBIX, OCHOBHBIX B
https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
4 OcHoBaHusI: COCTaB, KIaccuUKaIms, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHne u XUMHUYECKUE CBOMCTBA bubnuorexa [JOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6moreka [IOK
HOMEHKIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonyyeHne u XUMHUYECKUE CBOKCTBA bubnuoreka [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Comu (cpenHue): HOMEHKIIATypa,
(cp ) P bu6mmoreka [IOK
46 CIIOCOOBI MOJTyYEHUS, XUMUYCCKUE
. https://m.edsoo.ru/00ad9474
CBOMCTBA
[Ipaktrueckas padota Ne 6. Permenue
47 SKCIEPUMEHTAIBHBIX 33714 10 TEME bubnuoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
I'eneTnueckas CBSI3b MEXKIY
bubnuoreka [JOK
48 KJIaCCaMH HEOPraHUYECKUX
. https://m.edsoo.ru/00ad9a50
COCIMHEHU M
49 O06001eHne U cucTeMaTu3alus bubnnoreka [JOK
3HaHUH https://m.edsoo.ru/00ad9cb2
KonTponpeHas padota Ne3 o teme
| bubnmnoreka [JOK
50 OcHOBHBIE KJIaCChl HEOPTaHUYECKUX

coequHeHun"

https://m.edsoo.ru/00ad9ela




[TepBbIe MOTBITKU KIIACCH(PUKAITUU

bubmuoreka [JOK
51 XUMHUYECKUX d71eMeHTOB. [ToHsITHE O
https://m.edsoo.ru/00ad9ffa
rpynnax cXOJHBIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U
50 [lepuoauueckas cucrema bubnuorexa [JOK
XUMHUYeCKnX deMeHToB J1. 1. https://m.edsoo.ru/00ada52¢
MenneneeBa
53 Ilepuoapl, TPyIHIIbI, TOATPYIIIEI bubmorera [TOK
PHOJPL, TPYIHIEL, HOATDYH https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX bubmuorexa [JOK
anep. M3oTomnsl https://m.edsoo.ru/00ada342
CtpoeHue AIeKTPOHHBIX 000JI09eK
. bubmuorexa [JOK
55 aToOMOB 35ieMeHTOoB [lepuonnyeckoit
https://m.edsoo.ru/00adabbc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTUKa XUMHUYECKOTO
56 3JIEMEHTA TI0 ero MOJ0KEHUIO B bubmuorexa [JOK
[Tepuonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [leproanyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U NMPAKTUKH. [l bubnuoreka [JOK
N. MenpaeneeB — y4€Hbli, eAaror 1 https://m.edsoo.ru/00ada96e
rpak JaHuH
53 DIEeKTPOOTPULIATENILHOCTh ATOMOB bubnunorexa [JOK
XUMHUYECKUX IEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
59 HMoHHas xuMuueckas CBI3b H
https://m.edsoo.ru/00adac34
60 KoBanenTHas nosnsipHas XuMu4eckas bubnuoreka [IOK

CBA3b

https://m.edsoo.ru/00adaab8




61 KoBanenTHas HenossipHas | bubmuoreka [IOK
XUMHUYECKAS CBS3b https://m.edsoo.ru/00adaab9
bubmmorexa [IOK
62 Crenems oxncneris ! https://m.edsocl)_.[ru/OOadanS
63 OKHCIIUTENbHO-BOCCTAHOBUTEIHHBIC | bubnuoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
bubmmoreka [IOK
64 OKuCIUTEN U BOCCTAHOBHUTEIIH 1 hitps://m. edsoc])_.[ru/OOadb076
KonTpoapHas Ta Ne4 1o TeM
65 «CTp(I));J{IHe ZT(I))ISIT)?HJIM%EK; ) 1 bubmorexa HOK
https://m.edsoo.ru/00adb486
CBSI3bY
66 PesepBHblit ypok. O60011IeHNE U 1 bubnuoreka [IOK
CHCTEeMaTH3aIs 3HaHUH https://m.edsoo.ru/00adb33c
67 Peseprubrit ypok. O6001eHNE 1 | bubnuoreka [IOK
cUCcTeMAaTu3aIys 3HaHUu! https://m.edsoo.ru/00ad9cb2
68 Peseprubiit ypok. O6001eHNE 1 | bubnuoreka [IOK
cUcTeMaTU3aIys 3HaHUuH https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

Kosau4vecTBO yacoB DJIeKTPOHHBbIE
Ne ara nuppoBLIe
Tema ypoka Konrpoabubie | IlpakTuueckue A bp
n/n Bcero H3Y4YeHH s o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanueckuil 3aK0H.
| [Iepnoanueckas cucrema | bubnnorexa [JOK
XUMUYECKUX dieMeHToB /1. U. 06.09.2023 |  https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH
2 CBOMCTB XMMHYECKHUX DJIIECMECHTOB 1 bubmorera [IOK
. 08.09.2023 |  https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa | bubnuoreka [IOK
HEOPraHWYECKHUX BENIECTB 13.09.2023 | https://m.edsoo.ru/00adb7e2
4 Bunpl xXuMuueckoil CBSI3U U THIIEI | bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK 15.09.2023 | https://m.edsoo.ru/00adbac6
KontponbHas padota Nel o teme
5 «IToBTOpeHue u yriayoiaeHue 1 1
3HAHUM OCHOBHBIX Pa3/IeJIOB Kypca
8 Kacca»
Knaccudukanus XuMuaeckux
. bubnuoreka [JOK
6 peakIuii Mo pa3IuYHbIM 1
https://m.edsoo.ru/00adbcb0
MpU3HaKaM
[ToHsTHE O CKOPOCTH XUMUYECKOMN
bu6mmoreka [JOK
7 peakuuu. [IoHsTHE O TOMOIE€HHBIX 1
https://m.edsoo.ru/00adbe9a
Y TE€TEPOre€HHBIX PEAKIUAX




TloHAaTHE O XUMHUYECKOM
paBHOBecHU. DAKTOPBI, BIUSIOLINE

((9J'IeKTpOHI/ITI/I‘{eCKa$[

. bubnuorexa [JOK
8 Ha CKOPOCTh XUMHUUECKOU PEaKIIUU
https://m.edsoo.ru/00adc28c
Y TIOJIOKEHNE XUMUYECKOTO
paBHOBECHs
9 OKuCIUTEIbHO- bu6mmorexa [IOK
BOCCTAaHOBUTEIBHBIE PEAKI[UN https://m.edsoo.ru/00adcade
Teopust SNEKTPONUTHYECKON
bubmmoreka [IOK
10 muccoranuu. CHiIbHbBIE U Cl1a0ble
https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
. bubmuorexa [JOK
11 HoHHbIE ypaBHEHHUSI peaKIUil
https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHMU B CBETE MPEACTABICHUI bubnuoreka [IOK
00 3JIEKTPOJIUTUYECKOU https://m.edsoo.ru/00add5d8
JUCCOLMALINN
XHUMHUYECKUE CBOMCTBA COJIEH B
. bu6mmoreka [JOK
13 CBETE MPEACTABICHUI 00
. https://m.edsoo.ru/00add8b2
ANEKTPOJUTUYECKON JUCCOLMAIIIT
. bu6mmoreka [JOK
14 [TonsiTue o ruapoIU3e coJieit
https://m.edsoo.ru/00add9d4
15 O06001eHne 1 cucTeMaTu3anus bubnnoreka [JOK
3HAHUI https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
bubmuoreka [JOK
16 «Pelmenne 3kcriepuMeHTaIbHBIX
https://m.edsoo.ru/00addbfa
3a/1a4»
7 KonTposneHas padota Ne2 o teme bubnuoreka [IOK

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




aucconuania. XuMU4YecKue
peaKurH B paCTBOPAX»

OO01as XxapakTepucTUKa

. bubnuorexa [JOK
18 rajoreHoB. XMMHYECKHUE CBOMCTBA
https://m.edsoo.ru/00addfe2
Ha IpuMepe Xjaopa
Xnoposojopoa. CossiHast KUCIIOTA,
. bubnuoreka [JOK
19 XUMHUYECKHE CBOMCTBA, MOJyYCHUE,
https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[IpaxTueckas padota Ne 2 o Teme
. bubnuoreka [JOK
20 «ITonyyeHnue COJITHON KUCIIOTHI,
. . https://m.edsoo.ru/00ade348
n3ydeHue e€ CBONUCTB»
Brruncnenus mo ypaBHEHUSIM
. bubmuorexa [JOK
21 XUMHWYECKNX PEAKINM, €CIIN OJUH
https://m.edsoo.ru/00ade488
W3 peareHToB J1aH B U30BITKE
” OO6mras XxapaKTepUCTUKA SJIEMEHTOB bubnuoreka [IOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTponHsie MOIU(pUKALIUN
3 cepnl. HaxoxaeHue cepol 1 e€ bubnuoreka [JOK
COCJIMHEHUH B MIPUPOJE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBoaopo, CTpoeHHUE,
P P P bubnuoreka [JOK
24 (bU3UYEeCKUEe U XUMHUYECKUE
. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxkcunpl cepbl. CepHast KUCIOTA,
bubmuoreka [JOK
25 (buznuecKkrue U XuMUYeCcKHe
. https://m.edsoo.ru/00adea28
CBOWCTBA, IPUMEHEHNUE
26 XUMHUUYECKUE PEAKIUH, JIEIKALLNE B bu6mmoreka [JOK

OCHOBC ITPOMBIIIJIICHHOTO criocoba

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




MOJIYYECHHS] CEPHOM KUCIIOTBHI.
XUMHUYECKOE 3arpsA3HEHUE
OKpYKaroLEen CpeJibl
COEMHEHUSIMU CEPbI

Briuncienune MmaccoBor 10U

bu6mmorexa [IOK

27
BBIX0/1a IPOAYKTA peaKk iU https://m.edsoo.ru/00adec8a
OO6mrast XxapaKTepUCTUKA SJIEMEHTOB
VA-rpynmsl. A30T,
bubmmoreka [IOK
28 pacrpoCcTpaHeHHe B PUPOJIE,
https://m.edsoo.ru/00adeeab
(bU3UYeCKre U XUMHUYECKUE
CBOICTBa
AmMuak, ero usnyeckue u
. bubmuorexa [JOK
29 XUMHUYECKUE CBOMCTBA, MOTYYCHUE
https://m.edsoo.ru/00adf004
Y IPUMEHEHHE
[Ipaktruueckast padota Ne 3 o Teme
bu6mmoreka [IOK
30 «ITonyyenue aMmmuaka, U3y4deHue
. https://m.edsoo.ru/00adf180
€ro CBOWCTB»
31 A3oTHas KucioTa, eé pusndeckue bubnuorexa [JOK
U XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHuE HUTPATOB U COJIEH
aMMOHHUS B KAU€CTBE MUHEPAIbHBIX
32 00peHunii. XUMUYECKOE bubmmorexa [TOK
yAoop ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKpYKaroUel cpeibl
COCIMHEHUSIMU a30Ta
®ochop. Oxeun bochopa (V) u
3 tdbocdopHas kucnora, Gu3nIecKe bubnunoreka [JOK

1 XUMHWYCCKHEC CBOI\/’ICTBa,
IIOJIYYCHHC

https://m.edsoo.ru/00adf68a




Hcnons3oBanue pochaTo B
KauCCTBC MUHCPAJIbHBIX

bubmuoreka [JOK

34
ynoOpeHuii. 3arps3HeHne https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenpl hochaTamu
VYraepon, pacmpocTpaHeHNE B
35 pu Ic: e g)mnljlecxll)/le u bubnrotexa LIOK
PHPOE, . https://m.edsoo.ru/00adfd9c
XHUMHUYECKHE CBOMCTBA
Oxkcunpl yriaepoja, ux pusudeckue
M XUMHYECKHE CBOMCTBA.
36 DKOIOTHYECKHE TPOOIEMBI bubmorexa HOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM yriiepoja
(IV)
bu6mmoreka [IOK
37 VropHas KUCIIOTa U €€ COJTn
https://m.edsoo.ru/00ae006¢
[IpakTrueckast pabota Ne 4 o Teme
18 "IlostydeHue yriieKucioro rasa. bubnuoreka [IOK
KauecTBeHHas peaknus Ha https://m.edsoo.ru/00ae027¢
KapOoHaT-uOH"
[TepBoHauanbHBIC MOHATHS 00
39 OpraHMYeCcKHX BENIECTBAX KaK O bubmorexa LHOK
p HI https://m.edsoo.ru/00ae054¢e
COCIMHEHMSIX YIiIepo/ia
N bu6 K
40 Kpemuuii u ero coeuHeHus nommotexa [0
https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora Ne 5.
A1 Pemenue skcriepuMeHTanbHBIX bubnunoreka [JOK

3a11a4 110 TeMe «Bakuenmne
HEMETAIILI U UX COSIUHEHUS

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




KonTtposneHas padota Ne3 mo teme

. bubmmoreka [JOK
42 «BaxxknHennne HeMeTalJIbl ¥ UX
https://m.edsoo.ru/00ae0el8
COEIUHEHUS
OO01as XxapakTepucTUKa
XHUMHUYECKUX DJIEMEHTOB —

43 METaJIJI0B. MeTalueckas CBsI3b U bu6mmorexa [IOK
MeETalJInYeCcKast KpUCTaIIndecKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nyeckre CBOMCTBa
METAIIOB
XUMHYeCKHe CBOMCTBA METAJIOB.

. bubmuorexa [JOK
44 DIEeKTPOXUMHUYECKUI PAL
. https://m.edsoo.ru/00ael 156
HaIpsDKEHUN METaJlIOB
O61ue crnocoObl NOTy4YeHUS
MetaiuioB. CiuraBel. Beramcnenns
45 0 YPaBHEHUSIM XUMHYECKUX bubmorexa HOK
M . https://m.edsoo.ru/00ael 156
peaKuii, €CJIi OJJMH U3 PEarecHTOB
COIEPKUT IPUMECH
46 IToHATHE O KOPPO3UU METAILIOB bubmorexa LHOK
pp https://m.edsoo.ru/00ael1278
bubnmuoreka IHOK

47 Illenounble METaJIIbI 1

https://m.edsoo.ru/00ael14b2

43 OKcubl ¥ TUAPOKCU]IBI HATPUS U bubnnoreka [JOK
Kanusa https://m.edsoo.ru/00ael14b2

49 IIenoyHO3eMEIbHBIE METAJIbI — bubnuoreka [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael 5e8

N bubmuoreka [JOK
50 Baxxneime coeqUHEHUS KaJIbIU
https://m.edsoo.ru/00ael5e8
51 O00011eHNEe U CHCTEMATH3AIUS

3HAHUHI




JKEcTkoCTh BOIBI U CIIOCOOBI €8

bubmuoreka [JOK

52 yCTpaHEeHUs https://m.edsoo.ru/00ae1886
[Ipaktuyeckas padora Ne 6 o reme
53 "YKEcTKOCTL BOABI I METOIBI €6 bubnmorexa LHOK
" https://m.edsoo.ru/00aelae8
YCTpaHECHHUS
54 N p— bubmmoreka [{OK
https://m.edsoo.ru/00aelc64
55 AmpoTepHble cBOWCTBA OKCHIA U bubnnorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6moreka [IOK
https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIIBI U COJTH bubmuorexa [JOK
xenesa (II) u xxemnesa (I11) https://m.edsoo.ru/00ae35e6
53 O60011eHre U cucTeMaTu3alus
3HaHUU
[TpakTuueckas padota Ne 7.
59 Pemenune skcnepuMeHTanbHbBIX bubnuoreka [IOK
3a7a4 1o teme «Baxkuelniue https://m.edsoo.ru/00ae3de8
METAJUIbl U UX COECIMHEHUS
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUHI, €CIIU OJIUH
60 W3 PEareHToB J1aH B U30BITKE WU bubnunorexa [JOK
COAEPKUT IpUMeCH. Brruucnenus https://m.edsoo.ru/00ael1750
MAacCOBOM JIOJIM BBIXOJa IPOIYKTA
peakuuu
61 O06001IeHne U cucTeMaTu3anus

3HAHUH




KonTtposneHas padota Ne4 mo teme

62 «BaxHenmue MEeTaJUIbl U UX 1
COCTMHECHUS
63 BemectBa u matepuansl B | bubnuorexa [JOK
IMOBCEAHEBHOM KM3HU YEIIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE | bubnuoreka [JOK
OKpYXKaIOILEH Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemreHnn | bubnuorexa [JOK
9KOJIOTMYECKUX MPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
CHUCTeMaTH3allus 3HAHUI https://m.edsoo.ru/00ae0dOa
67 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [JOK
CHCTEMaTH3alHs 3HAHHUI https://m.edsoo.ru/00adb33c
68 Peseprubrit ypok. O60011eHIE 1 | bubnuoreka [IOK
cHUCTEMAaTU3aIys 3HaHUI https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 63
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