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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeabLHOM MPOrPaMMBbl OCHOBHOTO 00IIIEr0o 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OcCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1mo XuMuu Aa€T TpPENCTaBICHUE O IENAX, OOIIel CTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
MpeaIMeTa, YCTaHABIIMUBAECT 00s13aTeNbHOE MPEIMETHOE coaepKaHue,
MpeAyCMaTPUBAET pPACIpPENECICHUE €ro Mo KilaccaM MW CTPYKTYPUPOBAaHUE 10
pa3ienaM M TeMaM IMpPOrpaMMbl MO XUMHUH, ONPEAENACT KOJUYECTBEHHBIE M
KaueCTBECHHbIC XapaKTePUCTUKHU COIEpKaHUS, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEM O00ydYarolmuxcsi, ONpeaensieT BO3MOXHOCTH TMpeAMeTa s
peanu3anuu TpeOOBaHW K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pe3yabTaraMm oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIel N3y4eHUs MpeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JIEATELHOCTH O0O0YyYaromerocs IO OCBOEHUIO
y4eOHOTO CO/IepKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OpPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTPAOT (POpPMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJIE, O MYTAX PEHICHUs riIo0agbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPHI JIMYHOCTH, €€ 00111el U (PyHKIIMOHATEHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
HKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEIbHOCTH;

3HAKOMHUT CO CHENMU(GUKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LETIOCTHOTO B3IJIsa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS. OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00y4aroIInuXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K IPUPOJIE, K UEIIOBEKY, BHOCUT CBOU BKJIAJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYYEHMHM XUMUHU OOECIEUMBAIOTCA CIEHM(PUKON
collepKaHUsi  y4eOHOro  MpeaMeTa, KOTOpPbIA  SBISIETCS  MEJaroruvyecku
aJanTHPOBAHHBIM OTpa)K€HWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OII[ero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTraHUYECKOM XHMHUU M HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX MOHSATUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAAbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUH O XUMUYECKOU
peakiuu. O0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XHUMUU;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TpEeACTaBICHUM 00 dICKTPOJMTUYECKON JUCCOIMALIMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJIHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIMA OOBICHEHHS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOJTYyYCHHS
M3y4aeMbIX BEIIECCTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS O XUMUYECKOW COCTABIIAIOIICH HAYYHOM KapTUHBI MHUPA B JIOTUKE
e€ CHCTeMHOW NpHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJlaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKalomuil MUpY,
«buosnorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWN OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4yeOHOrO MpeIMeTa COCTOUT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JOCTYITHBIX 00OOIICHU MHPOBO33PEHUECKOTO XapakTepa, sS3blKa HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIni, B (GOPMUPOBAHUM M PAa3BUTUHU MO3HABATEIHLHBIX YMEHUU U
UX T[PUMEHEHWH B YYEOHO-IIO3HABATEIIbHOM M y4eOHO-UCCIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro OOpamieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHUSI BaKHOE
3HAYEHHE MPUOOPENH TaKHE LU, KaK:

— (¢GopMHpOBaHHE WHTEIUICKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM KU3HU;

— HampaBJIEHHOCTb OOy4YeHUST HA CHCTEMAaTHYECKOE IpUOOIIECHUE
oOy4JaronmMxcss K CaMOCTOSTEIbHOM MO3HABATEIBbHOM JEATEIbHOCTH, HAyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPa3HON NEATEIbHOCTH, MO3HAHUS M CAMONO3HAHHUA, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIM), UMEIONIUX YHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH,

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW W  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM 4YHCJE YMEHUU OOBSACHATH M OIICHUBATH SIBIICHUSA
OKpY’KaoIlIero MHUpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYECHUH
XUMUHU, TPUMEHATh WX TMPH PEIICHHH MpoOjeM B TOBCEAHEBHON J>KM3HU U
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBanue y O0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
MOHMMAaHUSA LEHHOCTH XUMHUYECKMX 3HAHWWA [UIsI BBIPAOOTKH HIKOJIOTHUYECKU
1eJIeCO00pa3HOro0 TOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOIHOM Cpeabl;

— pa3BUTHE MOTHBALlMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMs  OOILEYEIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJbHEUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUS XHUMHU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJIel0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).



COJEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€JOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3NYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSIHHE
BemiecTB. [loHsATHE O MeTomax MoO3HaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHust cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajaeHTHOCTH aTOMOB XUMHUYECKHUX 3IIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBas 401 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckHe ypaBHeHus. Krnaccudukarms
XUMHUYECKUX PEeAKIUi (COeTUHEHUs, Pa3I0KEHUsI, 3aMEIeHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYOMW, MpaBWiIaMu paboThl B JabopaTtopuu u
npuémMamMu oOpaleHus: ¢ JIabopaToOpHBIM 00OpPYAOBAHHEM, U3YYCHHE U OMUCAHUE
(bu3MUecKuX CBOMCTB O00pa3sOB HEOPraHWYECKHX BEIIECTB, HAOIOJACHUE
¢u3nueckux (MJaBJIEHUE BOCKA, TasHUE JbJA, PACTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
METHOM MTPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIIOTOM) SBJICHU, HAOMI0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMHUYECKHX peakuuil (pa3yioKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (I1) mpu HarpeBanuu, B3auMoOJIeHCTBHUE kele3a ¢ pacTBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUE, UCTWLIALUSA, XpoMarorpadus, TpOBeICHHE OYUCTKH MOBaPEHHON
COJIM, HaONIOJAEHWE W  ONUCAaHUWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JIaHHME MOJIEIEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Bakueiue npeacTaBUTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3jeMeHT U mpocToe
BelecTBo. HaxokneHue kucimopoia B mIpupoe, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrnocoOsbl



MOJIYYCHHUS KHUCIopoAa B J1abopaTopuud W TPOMBINIUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOAU(UKALINS KHCIOPO/a.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOsI.

Bopopon — nsnemMeHT m mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHCHUSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputenb.  PacTBOpHI.
HacepilieHHbIE M HEHACHIIMIEHHBIE PAcTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B paCTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpoB B IpUpPOJI€ U B KU3HU 4YeloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHHne NpUPOIHBIX BoJA. OXpaHa U OUUCTKA MPUPOIHBIX BO/I.

Knaccuduxanus Heopranndeckux coenuneHuil. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. dusnueckue U XUMHUYECKHUE
cBoMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Knaccudukanust ocHoBaHMM: IMEIOYM U HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. ®PU3NYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kucinot. dusndeckue u
XUMHYECKUE CBOMCTBAa KHCIOT. Psn axktuBHoctn MetayuioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[Tonmydyenue counen.

['eHeTnuecKkas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONMPEIECICHUE COACPKaHUs KUCIOPOAa B BO3yX€E, MOJyYEHHE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HaOJI0ICHUE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUSI W
MpEeKpalieHusl TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oO0pa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, pACIIO3HABAHHE W HW3YUYCHUE
CBOMCTB BOJIOpoJia (TOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcugom menu (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAOMIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHHE PACTBOPOB C OIMPEACIEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIUIAMHU
(HaTpeM ©  KajubllueM) (BO3MOXHO HCIIOJB30BaHHUE BHUEOMATEpPHAJIOB),



UCCJIEIOBAHUE O0pa3sLOB HEOPraHMYECKHUX BELIECTB PA3IMYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKM MHIUKATOPOB B PAaCTBOPAX KUCIOT M IIEIOYEH,
u3ydeHue B3aumozeiicTBusa okcupa menud (II) ¢ pacTBOpoM CepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, pEeakUWil HEUTpalU3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUWM, BBITECHEHHWE OJIHOIO MeTajula APYTMM M3 pAacTBOpA COJIM, PEUICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad M0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COCTUHEHUI».

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCANTETBbHO-BOCCTAHOBUTEILHbIE PEAKIIMHU

[lepBble TOMBITKK KIAaCCUPUKAIIMU XUMHUUYECKUX dJEeMEHTOB. [loHsaTne o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, THEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUIPOKCUIBI.

[Tepuonnueckuit 3akoH. [lepuoanueckasl cucteMa XUMUYECKUX 3IIEMEHTOB /1.
HN.  MengeneeBa.  KopoTkonepuonHas W JIUHHONEpuUoAHas  (OpMbI
[Teprnonnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ouzndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IEPUOAA U
IPYIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oTonsl. Dnektponsl. CTpoeHne
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
AJIEMEHTA I10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM H3MEHEHUsl pajJhyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM ¥ NEPUOIAM.

3nauenue [leprnonanueckoro 3akona u [leproandyeckoi CHCTEMbBI XUMHUYECKUX
DJIEMEHTOB Ul pa3BuUTUA Hayku M mnpaktuku. [[. M. MennemeeB — yd€HbI U
IpaKIaHUH.

Xumudeckas cBsa3b. KoBajneHTHas (ToyisipHass W HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHusA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchl OkuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHUCTBHE
IUAPOKCUIA LMHKA C pAacTBOPAMHM KHCIOT W IIEJIIOYEH, IMPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHHUS).

Mescnpeomemnmnuie ceasu



Peanmnsanuss MeXNpeIMETHBIX CBSI3€M INPU W3YYEHHH XMMHM B 8 Kilacce
OCYILIECTBIISIETCS 4Y€pe3 MKCIOJIb30BAaHUE KaK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAyYHbIE TIOHSTHS: HAy4HbIN (akT, TUNoTe3a, TEOpus,
3aKOH, aHalW3, CHHTE3, KiaccuduKaus, TMepPUOINIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, O3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYNA, JJIEKTPUUECKUIN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3B€3/1b1, COHIIE.

buonorus: dporocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE NCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkius

[lepnonmueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB IMEPBBIX TPEX MEPUOJOB, Kalus, KalblUsi M HX
COCMHEHUN B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIITMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPTaHUYECKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEIIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTuIHbIM MMPU3HAKAM (10 YHUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBomy 3ddexrty, 1o
W3MEHEHUIO CTENEHeW OKUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckOopocTH XUMHUYECKOW peakmnuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. Ilonsatue o xkaranuse. [loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPBHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pPEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTENIbHO--BOCCTAHOBUTENIBHBIX ~ PEaKIMil C HUCIOJIh30BaHUEM METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3IEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HWOHHBIC YypaBHEHUs1 peakiuil. CBOICTBA KHUCIOT,
OCHOBaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 3IICKTPOJIUTHUECKOMN
nuccounanuu. KauectBeHHbIe peakiii Ha HOHBL. [IOHSATHE O THAPOIIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pacTBOPOB BENIECTB, MpOLECCa UCCOUMALMU KHUCIOT, IIEJI0YE U COJeHr
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pasfioKEHHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 33]1a4.

HemeTaunibl 1 MX COeIMHEHU S

OOmast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe CTENEeHU OKucieHHs. CTpoeHue U (PU3MYECKHUE CBOMCTBA MPOCTHIX
BEUIECTB — TAJONCHOB. XHMHWYECKME CBOWCTBA HAa IMpUMEpPE  XJIopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMeTajulaMH, WIeJ04YaMu). XJIIOPOBOJOPO/I.
ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, IMOJydyeHHE, nmpumeHeHue. [lelicTBue
XJIOpa W XJOPOBOJAOPOZAa HA OPraHW3M 4YeJloBeKa. BakHeWlume XJIOpUIbl U HX
Hax0XJICHUE B MIPUPOJIE.

O6mast xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue n (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOITHBIE MOIU(DUKAIIMN KUCIOPOa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOOpO, CTpOCHUE, (PU3HUECKHE U
XUMUYECKUe cBoMcTBa. OKCHIABI CEpPhl KAaK MPEACTABUTENIN KHCIOTHBIX OKCHUIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (0Omme Kak
MPEACTaBUTENST Kjacca KHUCJIOT W crnerududeckne). XUMHUYECKHUE PEaKInH,
JeXKalMe B OCHOBE IPOMBIIIJIEHHOTO CHOCO0a TMOJYYEHUS] CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaTr-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KaIoIIeW cpeabl COCIUHEHHSIMH cepbl (KHCIIOTHBIE JOXK[IH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUSI.

OOmast xapaktepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTpPaHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, oMyyeHne U npuMenenue. Conu aMMOHUS,
ux pU3NUEeCKUe U XUMUYECKUE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ MOoJIydeHHe, (PU3MYECKhe U XUMHUYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M crHeuuduueckue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yan00peHunil. XuMHUYEeCKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOuYBbl U BojnoéMOB). docdop,
aJyoTpornHele Monupukauuu ¢docdopa, puU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3n4IecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUM.

OO6mas xapakrepuctuka 31emMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIEHW  OKHUCJIEHUS.  YIVIEpOJA,  aAJUIOTPOIHBIE
Moau(uUKalMM, pacIpoCTpaHEHWEe B MNpuUpoae, (U3MUEeCKHe U XUMHUYECKHUE
cBoicTtBa. Ancopouusi. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
du3nueckue M XUMUYECKHE CBOMCTBA, JEHCTBHE Ha JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoresa riao6albHOrO TMOTEIVICHUS KiIMMaTa, MapHUKOBBIN
addekr. YronpHas KuUCaoTa U €€ coM, uX (PU3MUEeCKHe U XMMHYECKHUE CBOMCTBA,
noJlydeHue U npuMeHeHue. KauecTBeHHass peakuds Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[lepBoHa"abHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJI, INIMIIEPUH, YKCYCHAsl KUCIIOTA).
[IpupoaHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY WU IPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIECTBAX: KUpaX, OeNKax, yrieBojax — U X
poJiM B JKH3HM 4Ye€JOBEKa. MaTepualbHOE €IWHCTBO OpraHUYEeCKUX U
HEOPTraHUYECKUX COCIMHEHUN.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumenenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmume mnpeacraBieHusi 00
okcusie kpemausi (IV) u kpemuueBoi kucinore. CHUIMKAThl, X UCIOJIb30BaHUE B
ObITYy, B IIPOMBINUICHHOCTU. BajkHeWIlMe CTpOUTENbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [Ipobiempr 0€30MacHOTO HMCIOIB30BAHMUS
CTPOUTENIBHBIX MATEPUAJIOB B IIOBCEHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHue 0Opa3OB HEOPraHWYECKHUX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)XKaromme (PU3NUecKrue M XUMHYECKHE CBOMCTBA
TraJOr€HOB M WX COEJMHEHHH (BO3MOXKHO HCIIOJIB30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C O0Opa3laMu XJOPUAOB (TajJOreHUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl M €€  COeAUHEHUSIMU  (BO3BMOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HAaOIIOIEHNE Tpoliecca OOYIIMBaHuUs caxapa IoJ JEeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, H3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOIN CEPHOM KUCIIOTHI, MPOBEECHNE KaUeCTBEHHOW peaKIM Ha Cybdar-
UMOH U HaOJIo[eHHe MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBOMcTBaMM a3oTa, (ochopa W HX COEOTUHEHUH (BO3MOKXHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, MpPOBEACHHUE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe MPU3HAKOB
YX MPOTEKAaHMUsI, B3aMMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTBI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3YUYCHHUE Mozenen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, ¢yiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NPOTHBOTa3a, MOJIydeHHE, COOMpaHHe, paclio3HaBaHUE U U3Y4YECHUE
CBOMCTB YTJIEKHCIIOTO ra3a, MpOBEACHHE KaYeCTBEHHBIX peakluil Ha KapOoHaT U
CWIMKAT-UOHBl M W3yYECHHE IIPU3HAKOB MX [MPOTEKAaHUs, O3HAKOMJICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTATbHBIX
3az1a4 1o reme «BakHelIe HeMeTaluIbl ¥ UX COSIUHECHUS.

MeTtasiibl M MX COCAUHEHUSA

OO1rast XapakTepUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MenpneneeBa u cTpoeHus: aToMoB. CTpOeHHE METaUIOB. MeTtamndeckasi CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HaMpsHKeHUH MeTawioB. Ou3nyueckne U XUMUYECKUe CBOMCTBAa MeTaiioB. OOmue
ciocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIC
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPAITIOMUHUM,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTambl: nonoxeHue B llepuognueckon cucteMe XMMHYECKUX
anemenToB /. M. MenzaeneeBa, cTpoeHHE MX aTOMOB, HaXOXKJICHHE B IPUPOLIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kaius). OKCUIbl U



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHHWe WIENOYHBIX METaVIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbHbIE METAUIbI MarHuidi MW KalbLMH: IIOJIOXKEHHE B
[Tepuomuueckon cucreMe xumuueckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUupoe. PU3NUECKUE U XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmue coequHEeHHs KalblUs (OKCHUIl, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ10)keHue B [leproindeckor cCUCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXOXAeHWE B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHHSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxoXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (11) u xenesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (DU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KaJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPUATIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAaYECTBCHHBIX PEAKIIMKA HA MOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xeneza (III), meau (1), HaOIOIEHUE M OMTUCAHUE TIPOIIECCOB OKPAIIMBAHUS
MJJaMEHH MWOHAaMU HATpusi, KaJlus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOWCTB TMAPOKCHIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe « Baxknenime
METaJlJIbl U UX COCIMHCHUS.

XUMHA M OKPYKAOIIAS Cpela

BemectBa u Marepuasnbl B IOBCEIHEBHOM XHU3HM YEJIOBEKA. be3omacHoe
WCIIOJIb30BaHNE BEILECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMUYECKUX 0KOTaX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKaroUEeh cpeanl (MpeaenbHasl IO0MyCcTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMuu B pemieHun 3K0JIOTHYECKUX
pobJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanmnsanyss MeXNpeIMETHBIX CBSI3€d IPU W3YYEHHH XMMHM B 9 Kiacce
OCYLIECTBJISIETCS 4Y€pe3 HCIIOJIIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK Y TOHITHUH, SIBISIOIMUXCS CUCTEMHBIMU JIJII OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOT'O IIUKIIA.

OO1ue ecTeCTBEHHO-HAyYHbIE MOHATUSA: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCupuKalusi, NepUOAUYHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, W3MEPEHHE, MOJEIb, SBIEHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAITBI.

®dusuka: Marepus, aToM, D3JIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIH],
U30TOINBl, PAJUOAKTUBHOCTb, MOJIEKYJIA, DSJIEKTPUUYECKUNA 3apsij, NHPOBOIHUKH,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKas
pemérka, CrulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUS,, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoMHIIE.

buonorusi: ¢orocuHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI00pEHUS, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaANbl, TOPHBIE MOPOJBI,
II0JIE3HBIE HCKOIIAEMBbIE, TOININBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT ITpolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMH 00YUYaIOIIUXCS.

JIM4HOCTHBIE  pE3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYaroIIHUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMU U
pacILIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTPHOTHYECKOIr0 BOCTIMTAHMSL:

LIEHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIWIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKH3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BJIAJETh JOCTOBEPHON MH(popManuen o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MUpa U 00ILIECTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUS. O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JeATEIbHOCTH, TOTOBHOCTU K Pa3HOOOPAa3HON COBMECTHOM JEATENbHOCTH MpHU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX TPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B TMpOLECCe OTOW Y4YEeOHOM JEeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAEHUWE M IIOCTYNKH CBOMX TOBAPHUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW DPEaKILIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKHM M COCTAaBIIAIOLIME
OCHOBY JIJI1 TOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPaA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOIJHOM CPEJIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIE MOTHUBBI, HAIPABJIEHHBIE HA NOJYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOauMble Ui OOBSCHEHUS HaOII0JaeMbIX TPOILIECCOB U SIBICHUH,
MO3HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOM KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CpEACTBAaMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPeC K OOYyYCHHMIO M TIO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHSI OOy4YEHUS B
JIaTbHEHIIIEM;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH KW3HU, OTBETCTBEHHOTO OTHOUIIEHUSI K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUU U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEeHHUs),
HEOOXOJIMMOCTH  COOMIOJICHUS] MpaBui O€30MaCHOCTH TIpU  OOpallleHuu ¢
XUMHUYECKMMH BEIIECTBAMH B OBITY U PEabHOM KU3HU;

S) TPyAOBOro BOCIIUTAHUS:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUI0 TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH JEATENbHOCTH, B TOM YHCIIE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJTLHOU TPACKTOPUHU MPOIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenrHon npodeccuoHaabHOM eITeIbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalITUPOBATHCS B TPOPECCHOHATILHOM Cpejie;

6) PK0JIOTrHYECKOro0 BOCIIMTAHMS:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJE KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
O6e3omacHoro oOpa3a JKH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3nYeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IICHHOCTH COOJIOJICHUS
npaBuJI 0€30MacHOTO MOBEICHUSI P padOTe C BEIIECTBAMU, a TAKKE B CUTYaIlUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOLIEeH MPUPOJIHONW CPElou, ISl OBBIIECHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYphI, OCO3HAHHUS TIJIO0AJIBLHOIO  XapakTepa
AKOJIOTUYECKUX MPOOJIEM M IMyTed UX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIILJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PECHHS OOIEHAyYHbIE TOHSATUS (3aKOH, TEOpHs,
MPUHITAT, TUTIOTE3a, (DAKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIS
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IIEJIOCTHOU



HAay4YHOW KapTUHE MUpA, U YHUBEPCAIbHbIC YueOHbIE ICICTBUS (MTO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPBHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble Jlornueckue JaeiicTBuA:

YMEHHUSI HCMOJB30BaTh MNPHUEMBI JOTUYECKOTO MBIIIJIEHUS TP OCBOCHUH
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHH (BBIACISATH WX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSIMH), HUCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHHH, BBIOUPATh OCHOBAHHS U
KpUTEpUU ISl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUYECKHE pacCyXAeHUs (MHAYKTHUBHBIC, ICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpoOIecCe TMO3HAHUS TOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MO/JICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTAa), XHUMHYecKas GopMmylia W YpaBHCHHUE
XUMHYECKON Peakl — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBISBIIATH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ncciieoBarTe/IbCKHe AeliCTBUSL:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKke B KayeCTBE OCHOBBI JI1 (POPMHUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUN;

PUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro pe3ynibTaT, popMmyaupoBaTh 000O0IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
0 MpOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, IMOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPABOYHbBIC
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3ju4HbIE METOJbl M 3aMpPOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITTOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33Ja4 ONPEAEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
o0nacTh UCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTHUBHOT'O MCIIOJIB30BAHMSI PA3JIMUYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMAIBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmmamu,
apyrumu popmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh M AaHAIM3UPOBATh B IIpolecce Yy4yeOHOHl u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HAa COCTOSIHME OKPYKAIOIIEH MPUPOTHON
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaTb BONPOCH (B XOA€ Juanora M (WJIM) IOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEJIBHO BBIIIOJHEHUS NPEJI0KEHHOH 3a/1a4u;

YMEHUSl  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JEJaTh NPE3EHTALUIO
pe3yJbTaTOB BBIMOJIHEHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
1a60paTopHOI pabOTHI O UCCIIEIOBAaHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUSI Y4E€OHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOH
NIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX NPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3unuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPAWHALUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJSATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCITIOJIB30BATh M aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble B YCIOBUH 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMETHBIX pE3yabTAaTOB IO OCBOCHHIO 005S3aTEIbHOTO
COJEpKaHUsl, YCTAaHOBJIEHHOTO JaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



JIeucTBul, crnenuduueckue g OpeAMETHONM o0nactu  «XUMHS», BUIABI
JEATeIbHOCTH 1O  TOJYYEHHIO HOBOIO  3HAHUS, €ro HWHTEpHpETallNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xoniy oOydenus B 8 kiiacce npeiMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKAIUS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIIIOBOU A((EKT peakiin,
AIpO aTOMa, JJIEKTPOHHBIA CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KaTMOH, aHUOH, PACTBOpP, MaccoBas JI0Js BEIlECTBA
(porieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XHMHUYECKHX TIOHATUHA U
MIPUMEHSITh 3TU TTOHSTUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJMKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENeNsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas M HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIci Ilepuonnueckoro 3akona JI. W. Menneneena:
JEMOHCTPUPOBATh TOHUMAHUE TEPUOJAUYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuomnueckoit cucreme,
3aKOHOB COXPAHEHMsSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabMMuHyr ¢opmy Ilepuonnyeckoi
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iaudaTh TMIOHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpymnmna (b-rpynmna)», manbsie u
OONBIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmume «llepuoamdeckass cucrema xumuueckux snemeHtoB J[. U.
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsj spa, 00IIee YrCIIO dJIEKTPOHOB
U PaCTpeIeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJacCU(pUIMPOBAaTh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy UM COCTaBy YYacTBYIOUIUX B pPEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D PEKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKIasi OMUCAHUE MMPUMEPaAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALEHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JOJII0 XHMHUYECKOTO »dJieMeHTa 1o ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

MIPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATECILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(uKaiuio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YEHHUS CBOMCTB
BEIIECTB M XUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeIOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTOpHbIM  000pYJOBaHHWEM, a TaKXe IMpaBuUjiaM OOpaIlIeHHs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TOIYYCHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAA M KHUCJIOPOJAa), MNPUTOTOBIICHUIO
PAacCTBOPOB C ONPEAECIEHHON MaCCOBOM JI0JIEM PACTBOPEHHOTO BEIECTBA,
IJIAHUPOBATh W TPOBOAUTH  XHUMHYECKHE  OKCIIEPUMEHTHI  TIO
pacro3HaBaHHUIO PACTBOPOB MIEIOYCH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(;takmyc, dheHondraiend, METUIIOPAHXK U JIPYTHUE).

K xoHiy 00yueHus B 9 kjiacce rnpeaMeTHbIe pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMECHUIN:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHSATHUH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTMOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKasl Peaklsi, XUMUYeCcKasi CBS3b, TEIIOBOU 3P eKT
peakuuu, MOJb, MOJSIpHBIE ~ 00BEM,  PACTBOP,  AJNEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAsT IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, Karaau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMbIe U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCICHHWE H  BOCCTAHOBIICHHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKasi CBs3h (KOBAJICHTHAs, WOHHAs,
MeTaJuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakuuu, MPEeAeiabHO JOMyCTUMAas
xoHuenTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MPUMEHSTh 3TU NOHATHUS MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlieHUS (Gopmyd
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIIHIA;

OMPENIEIATh BaJIGHTHOCTD U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnaMm, BHUJI XUMHUYECKOU
CBs3M (KOBAJCHTHAsl, MOHHAsA, MeETaUIMuecKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHWYECKUX COCAMHEHUMN, TUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOIO BELIECTBA;

packpbiBath cMbIci llepuomndeckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy llepuoandeckoit CUCTEMbl XMMHUYECKUX AJIEMEHTOB:
pazinuath MOHATHUS «rJ1aBHas moarpynmna (A-rpynmna)» u «moOouyHast
noarpynmna (b-rpymnma)», manbie u OoONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHue HMX 0 JJICKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCJUHECHUI B
npejenax MajblX NEPUOIOB U TJIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHWUUECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, N0 TEMIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIAs OIMNHUCAHUE
NpUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJIOYEUN U COJIEH, TTOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMeHa, ypaBHEHHUS pPEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIILHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABIICHHUSI DJIEKTPOHHOTO OajaHCca 3THX PeaKlui;
MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HUX CTpPOCHMUS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJICKYJIPHYIO U  MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMEHTa 10 ¢opmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XUMHYECKOW  MOCYAOH H
7ab0paTOpHBIM  00OpYIOBaHMEM, a TaKXKe TMpaBWia oOOpaileHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TONYYCHUIO W COOMPAHHIO
ra3zo00pa3HbIX BEIIECTB (aMMHUaKa U YTIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAONINE  KAYCCTBEHHBIM  COCTaB
pPa3ITUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpOMUJI-,
uonun-, kapOonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUSI ¥ HMOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIH3
U CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWMCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOJIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaundecTBO YacoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HUGPOBDbIE)
KonTposbHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
XuMus — BakHas 00J1acThb

11 ©CTECTBO3HAHUS U 5 ) bubnuorexa [{OK

' MPAKTUYECKOU €SI TEIIbHOCTH https://m.edsoo.ru/7f41837¢c

YyeJIOBEKa

12 BemecTBa 1 xuMu4eckue 15 | bu6nunorexa LIOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 6 bubmuoreka [IOK

' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonstue o kucnorax g | bubnmnoreka [HOK

' U COJIAX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 | | bubmuoreka [IOK

' OCHOBaHUSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl 1 | | bubmuorexa [{OK

HCOPTaHUYCCKUX COe€IUHEHUI

https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 30

Pasnean 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMOB.

Xumunueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKnuu




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
Mennene-eBa. CTpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bub6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HanmenoBaHmue pa3jiesioB U TeM uu(ppoBbIe
Ne n/m P Konrpoabnsie IIpakrHyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKuu
11 [ToBTOpEeHue U yriaydieHne 3HaHu| 5 | bubnuoreka [IOK
) OCHOBHBIX pa3/eoB Kypca § Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
) peakuuii https://m.edsoo.ru/7t41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pa3nes 2. HemeTasnibl M X cOeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoreka [IOK
’ anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [TOK
' PYHHEL TP https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.3 aneMeHToB VA-rpynimsl. A30T, pochop u ux 7 1 brbmmorexa [TOK
' pyIHaL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.4 aneMeHToB [VA nbl. YTJIEpoa U 8 1 2 bubmmorexa [TOK
' . TPYIHBL. POt https://m.edsoo.ru/7f41a636
KPEMHUH B UX COSAMHCHUS
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

. bubnuorexa [JOK
31 Obume caoiicTsa METAILIOB 4 hitps://m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.cdsoo.ru/Tf4 12636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubnnorexa [IOK
) m P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KouuyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi  odpa3oBaTesIbHbIE
padoThI padoThI
pecypcebl
| [Ipenmer xumuu. Poiap XuMuu B )KU3HU | bu6mmoreka [IOK
yeJjioBeka. Telia 1 BelecTBa https://m.edsoo.ru/ff0d210c
2 IlonsiTe 0 MeTO/1aX MO3HAHUS B XUMHUU 1 bubmorera [JOK
A https://m.edsoo.ru/ff0d227¢e
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00paTOPUU U TIPUEMBI | bubnuorexa [JOK
oOparieHust ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 UucTteie BemecTBa U cMech. CrocoObl | bu6mmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas paGora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [TOK
A . p p https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIH )»
bu6mmoreka [JOK
6 A 1
TOMBI M MOJICKY BT https://m.edsoo.ru/ff0d2a6¢
7 XuUMHUUYECKHE PJIEMEHTBI. 3HAKU | bu6mmorexa [IOK
(CUMBOJIBI) XMMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U COXHBIE BEIIECTBA 1 brbmorexa HOK
p Hl https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUYECHHE 1 bubmorexa HOK
YAPHOE YA https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSIHCTBA COCTaBa BCIIIECCTB.

bu6mmoreka [IOK

10 X eckas ¢o a. BanenTtHoc
M A bopmyn HTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHUYECKHUX 3JIEMEHTOB
1 OTHOCHUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OtHocuTeNnbHAsA MOJIEKYJISIpHAas Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas 107151 XUMHYECKOTO bubmuoreka [JOK
DJIEMEHTA B COCAUHEHUHU https://m.edsoo.ru/ff0d350c
13 KomnuuectBo BemiecTBa. MoJib. bubmuorexa [JOK
MousipHas macca https://m.edsoo.ru/ff0d5230
14 Du3nyecKue 1 XMUMUYECKUE SBICHUS. bubnuorexa [JOK
XuMHYECKask peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus NPOTEKAHUS bubnnorexa [HOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubnnoreka [JOK
XHAMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brluucnenus koamuecTBa, Macchl
17 BEILIECTBA 10 YPABHEHUSM XUMUYECKUX bubmmorexa [OK
. yp https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanmss XuMUuecKkux peakiuii
18 (coemuHEHHs, pa3IOKCHUS bubnmorera [TOK
P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
bu6mmoreka [JOK
19 sHuKIoneauct. O000mEeHe 1
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonrtponsHast padora Nel mo reme bubmuoreka [IOK
«BeniecTBa 1 XUMUYECKHE PEAKLIUN https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmecs razos. Cocras bubnnorexka [JOK

Bo3ayxa. Kucinopon — snemMeHT u

https://m.edsoo.ru/ff0d448e




IIPOCTOC BEIICCTBO. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmmorexa [IOK
poAa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumgax
CriocoObl osTy4eHHst KUCIOPOaa B
23 naGopaTtopuu ZILIH OMLIH_UIGHI:;{OCTI/I bubmmorexa [IOK
paTop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHne kucnopoaa
TemnoBoit a3 ekt xumuaeckoit
24 peakuuu, MOHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YpaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUYCCKUX PEAKIIAIX
TomnuBo (HedTh, Yroib U MeTaH).
25 3ar $I3H€I§I/qul)303 . a, CII0COOBI lro bubmmorexa LHOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[IpakTuueckas padbora Ne 3 mo Teme
26 «[lony4yenue u coOupanue KHCIOpoa bubmmorexa [OK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHE €ro CBOMCTBY
7 Bonopon — anemeHT u npocroe bubnnoreka [JOK
BelecTBo. Haxoxaenue B nmpupoje https://m.edsoo.ru/ff0d4dd0
)% du3nyecKre 1 XMMUYECKHUEe CBOMCTBA bubmuoreka [JOK
Bostopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
29 ITo € 0 KHCJIOTax " CO
TUITHE © ICHCTOTAx 1 cobx https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTydeHus BOAOPOa B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o Teme
bu6mmorexa [IOK
31 «ITomyuenue u cobupanue Boopo/a,

HU3YUCHUC CTO CBOMCTB»

https://m.edsoo.ru/ff0d4f42




Mosipablii 00bEM ra3oB. 3aK0OH

bu6mmoreka [IOK

32
ABorazpo https://m.edsoo.ru/ff0d542e
Brranciienuns 00bEMa, KoJIMuecTBa
33 BEIIIECTBA ra3a 110 €ro N3BECTHOM bubmorexa [IOK
0 MY https://m.edso0.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brrunciienust 00bEMOB ra30B 110
34 aBHCHHMIO PEAKIIMU Ha OCHOBE 3aKOHA bubmorexa [IOK
ypas pearty 1 https://m.eds00.ru/ff0d5708
00BEMHBIX OTHOILICHHI I'a30B
35 DOuU3nIecKue U XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonsitue 06 bubnnoreka [JOK
UHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. HacbieHHbie
37 1 HEHACBIIICHHBIC pacTBOPLI. MaccoBas bubmmorera [JOK
B pactBOpaL. https:/m.edsoo.ru/fF0d5b40
JIOJISL BEILIECTBA B pacTBOPE
[IpakTuueckas pabora Ne 5 o Teme
18 «IIpuroroBiieHre pacCTBOPOB C bubnuotexa [JOK
OnpeaeIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padora Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiaccupuKaus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHE CBOCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmorexa [TOK
: P https:/m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHUs: cCOCTaB, KJIacCU(pUKAIIHS, bu6mmnoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnunoreka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK
HOMEHKIATypa https://m.edsoo.ru/ffOdfee2
45 ITonyyenue u XMMHUYECKHE CBOMCTBA bubnuoreka [IOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,
46 CHOCO((SBII) o )eHI/ISI XI/IMI/I‘-IZSKI/IG bubmorexa HOK
. yi ’ https://m.edsoo.ru/00ad9474
CBOICTBA
[IpakTuueckas paborta Ne 6. Pemenue
47 SKCIEPUMEHTAJIbHBIX 33/a4 110 TEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEAMHECHUIN»
43 I'eneTnyeckas cBA3b MEXKAY KilacCaMu bubnnorexa [HOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmorexa [IOK
49 O060061IeHre U cucTeMaTu3alus 3HaHUN
- . https://m.edsoo.ru/00ad9cb2
KonTponbnas padora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX bubmorera [JOK
. p https://m.edsoo.ru/00ad9¢ela
COEIMHEHU I
[TepBbie MONMBITKH KIacCUPUKAITIT
51 XUMHYECKUX 31eMeHTOB. [loHsTHE O bubmorexa HOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX HJIEMEHTOB
[Iepuonnueckuii 3aK0H U
bubmuoreka [JOK
52 [Tepuoanueckas cucreMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /1. . MenaeneeBa
bu6mmoreka [JOK
53 Ileprozsl, TpymIIbL, MOATPYIIIEI

https://m.edsoo.ru/00adaS52c




Ctpoenne atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000109eK
55 aTOMOB 3JieMeHTOB [leprnoauyeckoii buGnnorexa LIOK
https://m.edsoo.ru/00adabbc
cuctemsl [. . MenaeneeBa
XapakTepucTuka XMMHU4YE€CKOT0
56 3JI€MEHTA MO €ro MOJO0KEHUIO B bubnmoreka [JOK
[Tepuonuueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BuTHUA HAyKu U npaktuku. . 1. bubnnorexa [JOK
MenpeneeB — y4€HBIM, IEJArOr U https://m.edsoo.ru/00ada96e
rpak1aHuH
53 DNEeKTPOOTPHUIIATEIILHOCTh ATOMOB bubnunoreka [JOK
XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nmoreka [JOK
39 MonHas xumueckas CBAse https://m.edsoo.ru/00adac34
60 KoBaneHTHas nosnsipHast XMMHYECKas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenossspHas XUMUYeCKast bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Creneib okucneHHA https://m.edsoo.ru/00adae28
63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC bubnuotexa [JOK
peakunu https://m.edso0o0.ru/00adb076
64 OKuCIUTEIN 1 BOCCTAHOBUTEIH bubmorera [JOK
https://m.edsoo.ru/00adb076
65 Kontponbnas padota Ne4 o teme bubnmuotexa [JOK




«CTpOGHI/IC aromMa. XMMHYECKas CBA3b»

https://m.edsoo.ru/00adb486

66 PesepBHeIil ypok. O000ICHHE 1 | bubnmoreka [JOK
cucTeMaTu3alus 3HaHUu| https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6o01eHue u | bubnumoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9cb2
68 PesepBubIil ypok. O6001IeHIE 1 | bubnunoreka [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63
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9 KUIIACC

KouunyecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi obOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
[Iepnonrueckuit 3aKoH.
| [Iepnoanueckas cucrema | bubnnorexa [JOK
XUMHYECKHX 31eMeHTOoB /1. H. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
2 CBOMCTB XMMHYECKHX AJIEMEHTOB 1 bubmorexa HOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
3 Knaccudukanus u HOMeHKIaTypa | bubnnoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buapl xuMuueckoil CBA3U U TUIIBI | bu6mmorexa [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponbHnas padora Nel no Teme
5 «IloBTOpenue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay
6 Knaccudukamnms xumuaeckux | bubnnoreka [JOK
PEAKLHI MO pa3IUYHBIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
[IoHsiTHE O CKOPOCTH XUMUYECKOMN
7 eakquu. IIoHsATHE O TOMOI€HHBIX U 1 bubnmorexa LIOK
p ) https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIMIX
[TonsiTHE O XUMHYECKOM PAaBHOBECHH.
bu6mmoreka [IOK
8 DakTOpBI, BIUAIOIIME HA CKOPOCTh 1

XUMHYECKOMN PCaKun U MMOJIOKCHUC

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




XUMHYCCKOI'0 paBHOBECHUA

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTHYECKON
10 ncconuarmy. CUIbHEIE U cIa0ble bubnmorexa [IOK
A HHATIH https://m.edsoo.ru/00adcd68
AIEKTPOIIUTHI
11 HMonHurble ypaBHEHUS PEAKIIUN bubnmnorexa [IOK
P peak hitps://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHHUH B CBETE IIPEJICTAaBICHUN bubnmorexa LIOK
P UI{ https://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTUYECKON JUCCOLHAIIIHI
XUMHUYECKHUE CBOWCTBA COJIEH B CBETE
13 [IPEICTABIIEHUNA 00 Bubmorexa ITOK
pea . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUUECKON JUCCOLMAIITHI
14 ITonsaTue o ruaponause coiei bubnnorexa LIOK
P https://m.edsoo.ru/00add9d4
15 O06o0011eHEe U cUCTeMaTU3aIHs bubmmorexa [IOK
3HaHUU https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Pertrenue DKCIIEpUMEHTAILHBIX bubmorexa LHOK
p https://m.edsoo.ru/00addbfa
3aa4y»
KonTpoabHnas pabora Ne2 no teme
17 «INEKTPOIIUTHYECKAS TUCCOIMAIINS bubmmnorexa [IOK
R & HHATH. https://m.edsoo.ru/00addec(
XUMHUYECKUE PEAKIIUU B paCTBOPAX)»
OO0111ast XapaKTEPUCTHUKA TAIOTEHOB.
18 XI/IMI/I'—IGCKFI)/IG CBI;I?ICTBa Ha IpuMepe bubnmorexa LIOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBogopoa. CoJisiHast KUCIOTA, bubnmoreka [JOK




XUMHUYCCKUEC CBOﬁCTBa, IIOJIYy4YCHHE,

https://m.edsoo.ru/00ade104

MIPUMEHEHUE
[TpakTrueckas padota Ne 2 o Teme
20 «TonydeHnne cCONTHON KUCTOTHI bubmmorexa LIOK
YACHIE 60 ’ https://m.edsoo.ru/00ade348
U3y4YeHUe €€ CBOMCTB»
Brruucnenust no ypaBHEHUSIM
21 XUMHAYECKHUX PEAKIIUU, €CIIU OJUH U3 buGnnorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
” OO0m1as XxapakTepucTUKa 3JIEMEHTOB bubnnoreka [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUY CEPHI.
2 Haxoxxnenue cepbl U €€ coeIMHEHU I bu6mmoreka [IOK
B IIpUpOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOEHHUE, bubnuorexa [JOK
¢du3nyeckre U XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepsl. CepHast KUCIIOTa,
25 ¢uznyeckue 1 XuMUYECKHE CBONCTBA bubmmorexa [OK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKIINH, JIeKAIIUE B
OCHOBE MPOMBIIIIEHHOTO CItoco0a
26 MIOJIy4EHUS] CEPHON KUCIIOTHI. bubnnoreka [JOK
XHUMHUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY’KaloIllel cpebl COeAMHEHUSIMU
cepbl
7 Brraucienrne MaccoBoi JOJIH BBIXOIa bubmuorexa [JOK
NPOIYKTa PEaKInu https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepuCTHKa SJIEMEHTOB bubnmoreka [JOK




VA-rpynnel. A30T, pacipocTpaHEHHE
B IIpupoze, GU3nIecKue u
XUMHYECKHUE CBOMCTBA

AMMHuak, ero ¢puznueckKue u

https://m.edsoo.ru/00adeea6

29 XUMUYECKHUE CBOWCTBA, IOJTYyYEHUE U bubmorera [TOK
> HOIYH https://m.eds00.ru/00adf004
pUMEHEHUE
[IpaxTuueckas padora Ne 3 o reme
30 «ITonydyenune amMmmuaka, U3y4yeHue ero bubmoreia HOK
i > 1Y https://m.eds00.ru/00adf180
CBOICTB»

31 A3oTHas KuCI0Ta, e€¢ (QU3NIecKue U bubnnoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U COJEH
aAMMOHHS B KQUECTBE MUHEPATHHBIX

32 0o0peHuii. XUMHYECKOe bubmorexa HOK
yAoop ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH Cpebl
COCTMHEHUSIMU a30Ta
®ochop. Oxenn pocdopa (V) n

33 @ocgo pHaSI KncnfTa (1)@1/1:1)31/1(qe)01<1/1e " bubmorexa HOK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnonb3oBanue GocdaTos B

34 KaueCcTBE MHUHEPAIbHBIX y100pEeHUI. bubnmnoreka [JOK
3arpsi3HEeHUE IPUPOAHON CPEIbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B

35 npu f)) e gmﬂiecéle U XUMHUYECKHE bubmmorexa [OK

P P e https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcuapl yriaeposaa, ux puzndeckue u bubnmuorexa [JOK

XUMHUYECKUE CBOUCTBA.

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




DKOJIOTHYECKHE TIPOOIIEMBI,
CBs3aHHbIE C OKcuJoM yriaepoaa (IV)

N bu6mmoreka [IOK
37 VYrosbHag KUCI0Ta U €€ COu
https://m.edsoo.ru/00ae006¢c
[TpakTrueckas padota Ne 4 o Teme

18 "[TonydyeHue yriieKuciaoro rasa. bubnunoreka [JOK
KadectBenHnas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[IepBoHavanbHbIe MOHATHS 00
bu6mmoreka [IOK
39 OpPraHUYECKHUX BEIIECTBAaX KaK O
https://m.edsoo.ru/00aec054¢e
COEIMHEHUSIX YIIIepoa
. bubnuorexa [JOK
40 Kpemuuii u ero coeiuHeHust
https://m.edsoo.ru/00ae080a
[TpakTuueckast pabota Ne 5. Pemenue

41 JKCIIEpUMEHTAJIBHBIX 3a/1a4 110 TEME bubnuorexa [JOK
«BaxHenme HeMeTaulbl U UX https://m.edsoo.ru/00ae0bf2
COETMHEHUS»

KonTpoabHnas padora Ne3 no teme
42 «BaxHenmme HeMeTaulbl U UX bubmmorexa [OK
https://m.edsoo.ru/00ae0e18
COETMHEHUS»
OO0m1as XxapakTepuCcTUKa XUMHYECKUX
AJIEMEHTOB — METAJIOB.

13 Merannmnueckas CBsI3b U bu6mmoreka [IOK
MeTaUInYeCKas KpUCTaIInIeCcKast https://m.edsoo.ru/00ae103e
pewmérka. @u3n4ecKre CBOMCTBA
METaJIOB
XUMHUYECKUE CBOMCTBA METAJIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUUECKUH Psifl

HaHpH)KeHI/Iﬁ MCETAJJIOB

https://m.edsoo.ru/00ael 156




OO0mue cnocoObI MOTYYEHUS
mMeTaymoB. CruiaBel. BerauciieHus mo

45 aBHEHUIM XUMUYCCKUX PEaKIUI bubnmnorera [IOK
yp PCAKIIH, https://m.edsoo.ru/00ael1156
€CJIM OJIMH U3 PEareHTOB COJEPIKUT
puMecHu
46 IToHsATHE O KOPPO3UU METAJIOB bubmorexa LOK
pp https://m.edsoo.ru/00ae1278
bubmuorexa [JOK
47 €JIOYHbIE METAJIJIBI
m https://m.edsoo.ru/00ae14b2
43 OKcuabl U THAPOKCUJIBI HATPUS U bubnnoreka [JOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [Ienoyno3eMEIbHBIE METAIIBI — bubmuorexa [JOK
KaJIbIIUA ¥ Maruui https://m.edsoo.ru/00ael5e8
. bubmuoreka [JOK
50 Baxueiiime coefMHEHN KaJlbIUA
https://m.edsoo.ru/00ael5e8
51 O0001IeHNE U CUCTEMATH3AIINS
3HAHUN
50 JKEcTKOCTh BOABI U CITOCOOBI €& bu6mmoreka [IOK
YCTpaHEHHU https://m.edsoo.ru/00ae1886
[TpakTuyeckas padora Ne 6 o Teme
53 "XEcTKOCTEL BOIBI M METOMEI €€ bubmnorexa [IOK
" A https://m.edsoo.ru/00aeclae8
YCTpaHEHUS
54 N —— bubnmnoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U bubnuoreka [IOK
THAPOKCUIA https://m.edsoo.ru/00aelc64
b K
56 Keneso nonmmoreka 11O

https://m.edsoo.ru/00ae1d86




OKCI/II[BI, THAPOKCUABI U COJIM JKEJIE3a

bu6mmoreka [IOK

37 (I1) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O606IEI6HI/IG A CUCTEMATU3aLMs
3HAHHUHN
[IpaxTuueckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubmmoreka [JOK
«BaxHeie MeTalibl U UX https://m.edsoo.ru/00ae3de8
COCTMHCHUS
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKIUi, €CIIM OJUH U3
60 peareHToB /1aH B H30BITKE WIH bubnnorexa [JOK
COAEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ael1750
MacCOBOM JOJIH BBIX0JIa MPOAYKTa
peakIuu
61 O606I£IGHI/I€ Y CHCTEMAaTH3aIINS
3HAHUHN
Konrtponsnas pabora Ne4 o reme
62 «BaxxHe#mme MeTaIbl 1 UX
COCTMHECHUS
63 BemecrBa u maTepuansl B bu6mmorexa [IOK
MOBCEIHEBHOM KU3HU YeI0BeKa https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHNe bubnuorexa [JOK
OKPYKaIOIIE Cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumun B periennn bubmuoreka [IOK
9KOJIOTUYECKHX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O000IeHNE U bubmoreka [IOK
CHCTEMAaTU3ALMS 3HAHU N https://m.edsoo.ru/00ae0d0a
67 Peseprubriit ypok. O6001eHIE U bubnuotexa [JOK




cucTeMaTru3anusa 3HAHHHI

68 PesepBublit ypok. O6o0mIeHnE 1

cucTeMaTu3anusa 3HAHHI

https://m.edsoo.ru/00adb33c

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2
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