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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPEnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
OoOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4e€OHOIro
MpeaMeTa, YCTaHABIIUBAECT 00s13aTeNbHOE MPEIMETHOE coaepKaHue,
MpeAyCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAHHE IO
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHH, ONPENENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COIEpKaHHUS, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh HM3YYEHHUS] XUMHU C Y4€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanu3anuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yapTaraMm o0y4YeHUs] XUMUU Ha YPOBHE 1ieNiel U3y4eHus MpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH O0O0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UTparoT (POpMHUPYEMbIE XUMHUEU MPEACTaBICHUS O B3aMMOIIPEBPAILICHUSIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPaHEHHS.

N3yuenue xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B (OPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSTEJIbHOW y4yeOHOW  JesTeIbHOCTH,
HKCIIEPUMEHTAJIbHBIX M MCCJIENIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LETTIOCTHOTO B3IJIsia HA €JMHCTBO MPUPOABI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00y4aroIInuXcs;



CrIocoOCTBYET (POPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOU BKJIaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMH XHMHUHM OOECHEUMBAIOTCA CIEHU(PUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecku
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAJIBHBIX TOHITHI XHUMHH, OCHOB
HEOPTaHUYECKOM XHMHUU U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydueHuro. CoaepkaHue CKIAAbIBACTCS U3 CUCTEMBI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKON
peakiuu. OO0€ 3TU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 10 MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

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

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

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpEeACTaBICHUM 00 dICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HAMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPyromy, BBITIONHS (GYHKIMA OOBICHEHHS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOTO MPUMEHEHUS U TOJTYyYCHHS
M3y4yaeMbIX BEIIECCTB.

OcBoeHue mporpaMMbl [0 XUMHU  CIIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHUYECKOW COCTABIISAIOLICH HAYYHOU KApPTUHBI MUPA B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJlaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX mpeAMeToB: «OKpyKalomuil MHpY,
«buosorus. 5—7 xiacce» u «dusnka. 7 Kimacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpeaMera COCTOMT B (DOPMHPOBAHMHM CHUCTEMBI XMMHYECKHX
3HAHUN — BaXHEUHMX (PAaKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JOCTYITHBIX 00OOIICHU MHPOBO33PEHUYECKOTO XapakTepa, SA3bIKa HayKd, B



npyuOOIIEHNH K HAy4YHbIM METOJaM I[IO3HAHWS NP HW3YYEHUU BELIECTB H
XUMHUYECKUX peaKiuii, B (GOPMHUPOBAHUH U PA3BUTUU TMO3HABATEIBHBIX YMEHHUHN U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NEeATEeIbHOCTH, OCBOCHHMM NpPaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HHU.

[Tpu u3yyeHUM XMMHUU Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LIENIH, KAK:

— (¢$opMUpOBAaHHE HWHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHM KU3HU;

—  HampaBJIEHHOCTh OOy4YeHUSI HA CHUCTEMAaTHYECKOE MPUOOILIECHHE
OoOy4JarommMxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JE€ATEIbHOCTH, HAyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO M PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00yJarOIIUMHUCS
OIbITa Pa3HOOOpPa3HOM NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIOUYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH U OLECHUBATh SIBJICHUS
OKpPYXaIOIEr0o MHUpA, MCIHOJIb3ys 3HAHUS W OMBIT, MOJYYCHHBIC MPU H3YUYECHHUH
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >KM3HU U
TPYAOBOU JIESATEIBHOCTH;

— (¢opmupoBaHHEe y OO0OydYalIIMXCAd T'YMAHUCTUYECKUX OTHOILECHUM,
NOHUMAHUSl LEHHOCTU XUMHUYECKUMX 3HAHUM MJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecCO00pa3HOro0 TOBEACHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIbI;

—pa3BUTHE MOTHBALMU K OOYYEHHIO, CIHOCOOHOCTEH K CAaMOKOHTPOJIO H
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIs W HANpPaBICHHOCTH JATbHEHUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaiseT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelio), B 9 kiacce — 68 yacoB (2 yaca B HEZIEINIO).



COJEPXKXAHUE OBYUYEHUA

8 KVIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€JOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTomax MoO3HaHUS B XUMHUH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3ziesieHust cMeceil.

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

Xumuueckas ¢opmyna. BajleHTHOCTH aTOMOB XUMHYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENBHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJISIpHAs Macca. MaccoBast A0 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacuérel mo Qopmynam
XUMHUYECKUX COCIUHEHUH.

du3nyeckre U XMMUYECKUE SIBJICHUS. XUMUYECKAsl pEaKIUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKkHe ypaBHeHuUs. Kiaccudukarms
XUMUYECKUX PEeaKUil (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOHN IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(Gu3MUecKuX CBOMCTB O00pa3LOB HEOPraHUYECKHX BEIIECTB, HAOIIOACHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJTMBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUI, HAOII0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe THAPOKCH]IA
menu (I1) mpu HarpeBanuu, B3auMoJIeUCTBHUE Kele3a ¢ pacTBopoM conu meau (1),
U3y4EHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApUMBaHUeE, AUCTUWLIALUSA, XpoMaTtorpadusi, IpOBEACHUE OUUCTKH IMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  MPOBENCHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiue npeacTaBUTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnoponx — 3jeMeHT U mpocroe
BelecTBo. Haxoknenue kucimopoia B mIpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KHCIOpoJa B JIA0OpaTOpPUH H MPOMBINIIEHHOCTH. KpyroBopoT
Kucaoposa B mpupojie. O30H — ayIoTporHas MOIU(UKALNS 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 — anemeHT m mpoctoe BemectBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

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

dusnyeckue cBouMcTBa BOABl. Boma kak pactBoputresb.  PacTBOpHI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAacTBOpPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji1 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpPOJI€ U B KU3HU 4deloBeKka. KpyroBopoT Bojbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus neopranndeckux coenuHeHuit. Oxcunbl. Knmaccuduxanus
OKCUJIOB:  coieoOpasywmiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcunoB. Dusnueckue M XUMHUYECKHUE
cBoMCTBa OKCHIOB. [losrydeHrne oKCuIoB.

OcunoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE W XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.

Kucnotsl. Knaccuduxarnus xkucnor. Homenknarypa kucior. Ousndeckue u
XUMHYECKUE CBOMCTBAa KHUCHOT. Psn axktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coneil. @U3NYECKUEe U XUMHYECKUE CBOMCTBA COJICH.
[lonyuenue cosen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONPEECICHUE COIEPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyYEHHUE,
coOupaHue, pacrno3HaBaHUE MW M3Yy4YCHUE CBOMCTB KHUCIOPOJa, HaOIIOACHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUSI W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3liaMu OKCHUIOB U
ONMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpoJia (ropeHHe), B3auMojehncTBie Bojoposa ¢ okcuaom meau (II)
(BO3MOXXHO HCIOJIb30BaHUE BUACOMATEPUAJIOB), HAOMIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAJUIAMHU
(HaTpyeM ©  KaJbllueM) (BO3MOXHO HCIIOJB30BAaHHUE BHUEOMATEpPUAJIOB),



UCCJE0OBaHUE O00pa3loB HEOPraHWYECKUX BEIIECTB PAa3JIMYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KHUCIOT M IIEIIOYECH,
u3ydyeHue B3auMopeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHi, peaklUWil HEUTpalU3aluH, IOJTYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 33/a4d N0 TeMe «BaXHeWlme KiIacchl HEOPraHUYECKUX
COCTMHEHUI».

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aTroMoB. XHMHYECKasi CBA3b.
OKHCANTETILHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble TOMBITKK KiIaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. lloHsitHe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIC METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUAPOKCUJIBI.

[Teprnonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonepuonHas ©  JiIMHHONEpuUoAHas  (OpMbI
[Tepronnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ousndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IMEPHUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oronel. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUEK aTOMOB TMepBbIX 20 XHMHYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajinyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYyNIlaM U EPUOJAM.

3nauenue [leprnonnueckoro 3akona u [leppoandyeckoi CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumudeckas cBsa3b. KoBajieHTHast (ToJisipHass M HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATENILHOCTh XUMUYECKUX 311€EMEHTOB. IOHHAs CBS3b.

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

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAJUIOB, B3aUMOJEHCTBUE
FUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCIOT W IIEJIOYEH, MPOBEAEHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHUS).

Mestcnpeomemnmnuie ceasu



Peanmnszanuss MeXNpeAMETHBIX CBS3€M NPHU M3YYEHMM XMMHMHM B § KJlacce
OCYLIECTBJISIETCS 4€pe3 HCHOJb30BAHME KaK OOIIMX ECTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX PEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAay4YHbIE TOHSTHS: HAyYHbIN (akT, TUMoTe3a, TEOpHs,
3aKOH, aHalu3, CHUHTE3, KilacCU(HKAIMA, TEePUOJUIHOCTh, HaOIIO/ICHNUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (pU3MUYEeCKUe BEIUYMHBI, €IUHULIBI
WU3MEPEHUS, KOCMOC, IUTAHETHI, 3BE31bI, COonHIIE.

buonorus: dporocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJBL,
IIOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KNIACC

BemecTBo U XMMHU4YecKasi peaKius

[lepnognueckuit 3axoH. [lepuoandeckast cucTeMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbIUs U HUX
COCMHEHUN B COOTBETCTBMU C IIOJIOKECHHEM 3JIEMEHTOB B I[leproandeckoii
CUCTEME U CTPOEHHUEM UX ATOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIITMYECKHUX
pPEIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THNA KPUCTAIMYECKON PEILETKH U
BUJIa XUMHUUYECKOM CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHWYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COECIMHEHUN, TEHETUYECKas CBsI3b HEOPTaHUUYECKUX BELIECTB.

Knaccudukaiys XuMA4eCKUX peakiuii Mo pa3aTuIHbIM MPU3HAKAM (TI0 YUCTy
W COCTaBy YYacCTBYIOLIMX B PEAKIMH BEHIECTB, MO TEIUIOBOMY 3((deKTy, Mo
M3MEHEHUIO CTeNeHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XuUMHUYecKoW peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. [lonsatue o karanuse. [loHsATHE 0 XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMAIOIIME HA CKOPOCTh XMMHYECKOW PEAaKIUU U IOJOKEHUE XUMHUYECKOTO
PaBHOBECHSL.

OKUCINTENbHO-BOCCTAHOBUTEIbHBIE ~ pEaKLWH,  JJIEKTPOHHBIM  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAaKIUid C UCIOJb30BAaHUEM METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHW3M [IHMCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XUMHU4ecKoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO 0OMEHa,
MOJHBIE M COKpalll€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE MPEACTaBICHUNA 00 3ICKTPOJTUTHYCCKON
nuccounanuu. KauectBeHHbIe peakiii Ha HOHBL. [IOHSATHE O THAPOIIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIIECTB — METAUVIOB W HEMETauIoB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIMPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpoOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJIeH
(BO3BMOXKHO  HCIOJIb30BAHME BHUACO MAaTEpUANIOB), MPOBEACHUE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3oKeHUs, COSIUHEHHUsI), PAClIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEakIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 33]1a4.

HemeTauibl 1 MX cOeIMHEHUS

OO6mast xapaktepucTthka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nyueckue CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3auMOJEICTBHE C MeETa/llaMH, HEMeETajulaMH, WIeJ04aMu). XJIIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJydeHHE, nmpumeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BakHEHIIHWE XJOPUIBI U HX
Hax0XXJICHUE B MIPUPOJIC.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DHUKAIIMN KUCIOPOIa
U cepbl. XUMUYeCKue cBOicTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (HU3HUYECKUE U
XUMHUYecKue cBorcTBa. OKCHIABI CEpPbl KAaK MPEACTABUTENIN KHUCIOTHBIX OKCHIIOB.
Cepnass kuciota, (Qu3nueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE PEaKInH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThel. Coau CEpHOM KUCIOTHI, KAYECTBEHHAsI pEAKLUs Ha



cynbdar-uoH. Haxoxnaenue cepol U €€ coeAMHEHHN B mpupoje. XUMHUUYECKOE
3arpsA3HEHUE OKPYKAIOIIEH Cpellbl COCAMHEHUSMH Ccepbl (KHUCIOTHBIE HOXKIH,
3arpsi3HCHHUE BO3IyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHUS.

OO6mast xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHUS. A30T, paclpOCTpaHEHHE B MPHUPOJIE,
bu3nYecKue U XUMHIecKue cBoiicTBa. KpyroBopor azora B npupojie. AMMHAK, €ro
bu3nYecKue 1 XUMUICCKHAE CBOMCTBA, MOJydeHrne u mpuMeHerne. Com aMMOHWS,
ux pU3NUEeCcKUe U XUMUYECKHE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMcTBa (0OIME Kak TMpPEJCTaBUTENsl Kiacca KUCIOT M CHEIUpUYECKUE).
Hcnonb30BaHWEe HUTPATOB U COJIEM aMMOHMSI B KAyeCTBE MMHEPAIbHBIX
yaoOpeHuil. XuMHUECKOE 3arps3HCHUE OKPYKalolel Cpeibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEéMOB). Docdop,
altoTponHele Moaudukanuu (ochopa, huznyeckne M XUMUYECKHUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3nUIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHW  OKHUCICHHS.  YTIEpOoHd,  ajUuIOTPOIHBIE
MOAU(UKAIIUKA, PACIPOCTPAHEHHE B MpuUpojae, (U3NYECKHE U XUMHUYECKHE
cBoiicTBa. Ancopouusi. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMCTBME Ha JKUBBIE OPTraHU3MBI,
MOJIyYeHUE U TMPUMEHEHHE. DKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (IV), rumoresa riao6albHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3NUEeCKue U XMMHYECKHUE CBOMCTBA,
nojayyeHue W TnpuMeHeHue. KauecTBeHHass peakuusi Ha KapOOHAT-UOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIECHHOCTH U CEJILCKOM
XO3SIUCTBE.

[lepBoHa"abHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoza (MeTaH, 3TaH, dTUJICH, alleTUIICH, STaHOJ, TJIUIIEPUH, YKCYCHAsI KUCTIOTa).
[IpupogHble HMCTOYHUKUA YIJIEBOJOPOAOB (Yyrojb, HNPUPOAHBIA Tra3, HedTb),
MPOAYKTBl UX TepepaboTku (OCH3WH), UX POJib B OBITY U MNPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poJii B JKHM3HM 4YeloBeKa. MarepualbHOE €IMHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCTUHEHUM.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumeHenue. CoenuHeHus KpemHHs B mpupone. OOmme mpeacTtaBieHus 00
okcusie kpemHust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
ObITY, B MPOMBIIIJIEHHOCTU. BaxkHellne CTpouTeNbHbIE MaTepuaibl: KepaMHKa,



CTEKJIO, IIEeMEHT, OETOH, kene300eToH. [IpobremMpl 6€30macHOr0 KCIOIb30BAHMS
CTPOUTENIBHBIX MATEPUAJIOB B IIOBCEHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPUJI-MOHBI U HAOIOICHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)Xaromme (PU3MUecKrne M XUMHYECKHE CBOMCTBA
TaJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHWE C 0Opa3llaMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl M €€  COEQUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHUE
BUJICOMATEpHUATIOB), HAaOIIOIEHNE Tpoliecca OOYTIIMBaHuUs caxapa o JEeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YCHUE XUMHYECKHUX CBOMCTB
pa30aBIE€HHOIN CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHOW PeaklMK Ha Cyab(dar-
UMOH U HaOJIOJeHHE IMpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HMX COEOTUHEHUH (BO3ZMOXHO HCIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIO0OpEeHUH, MOJydYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3Y4YEHHE CBOMCTB aMMHakKa, IPOBEICHUE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKaHMUsI, B3aMMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOThI C MEJIbIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4eHUE Mozenen
KPUCTAUTMYECKUX peIETOK anMasza, Tpadura, dyiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NPOTHBOTa3a, MOJIydeHHE, COOMpaHHe, paclio3HaBaHUE U U3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO rasa, MpOBEJACHUE KAYECTBEHHBIX PEaKIMi Ha KapOOHAT U
CWIMKAT-UOHBl M W3yYECHHE [PU3HAKOB MX IMPOTEKAHUS, O3HAKOMJICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO0mmast xapakTepUCTHKAa XUMHUIECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnoyiokeHus B llepuommueckor cucreme Xumuuyeckux osnemeHros [, .
MenpneneeBa u cTpoeHus: aToMoB. CTpOEHHE METaJUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HarpsHKeHU MeTawioB. du3nyeckue U XMMUYECKHUE CBOMCTBAa MeTauioB. OO0riue
ciocoObl mosydeHus MeTtayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIC
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHYECKHUX
anemenToB /. M. MenneneeBa, CTpo€HHE MX aTOMOB, HaXOXKJICHHE B IPHUPOJIE.
duznyeckre U XUMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUJIPOKCUIBl HaTpusi W Kanuda. [IpuMeHeHHWe IIeNOYHBIX METavIOB W HX
COCIUHCHUM.

[[lenoyno3emenbpHbIE METAUIBI MarHMid W KalbLMH: IIOJIOXKECHHE B
[Tepuomuueckon cucreMe xumudeckux sneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoje. PU3NUeCKUe 1 XUMUYECKUE CBOMCTBA MarHusl
U Kanblius. Baxueilve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIo10keHue B [leproindeckoi CuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXOXAeHWE B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHHSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckon cucremMme XMuMHYECKUX JIEMEHTOB /.
. MengeneeBa, CTpoeHHE aroma, HaxoXJIeHUE B mnpupoaec. Duznmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCU LI U con xkenesa (11) u xenesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ oO0pa3llaMd METAJIOB U CIUIaBOB, HUX (PU3HMUECKUMHU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJIB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, IIpoOIlecca TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA MOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xenesza (III), meau (1), HaOrOAEHUE M OMUCAHUE TPOIECCOB OKPAIIMBAHMS
MJJaMEHH MWOHAMU HaTpus, KaJIus U Kaiblugd (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAbHBIX 3a7a4 1o TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAOIIAS cpeaa

Bemectsa u Marepuanbsl B ITOBCEIHEBHOM KHU3HM YEJIOBEKA. be3omacHoe
WCIIOJIb30BaHME BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMUYECKUX 0KOTaX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karomied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMun B pemieHnn 5K0JIOTHYECKUX
npobJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasioB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesrcnpeomemmnbnie ceasu



Peanmnszanust MeXNpeAMETHBIX CBS3€M NPH WM3YyYEHMM XMMHMH B 9 Kiacce
OCYILIECTBIISICTCS 4epe3 HCIOJb30BaHME KaK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIFOIIMXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAayYHOTO IUKIIA.

OO1ue ecTeCTBEHHO-HAyYHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KJIacCH(PUKANMs, TEePUOANIHOCTh, HAOIIOACHHE,
OKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToOM, D3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PaAHMOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUI 3apsiji, MPOBOJHUKH,
NOJIYIPOBOJHUKH, JIUDJIEKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMUECKas
pemérka, CrulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUsS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixaHnue, Ouocdepa, FKOCUCTEMA, MHUHEPATBbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNIbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VJIbBTATbBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUHCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT ITpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIIUN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yabTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCSI CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTALUN W
pacIIMpEeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1)maTpMoTN4YeCKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOIIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJEJIUI0, TMOHUMAaHUSI 3HAUYCHUS XMMHUYECKONM HayKH B >KU3HU
COBPEMEHHOTr0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPEOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2)rpamaaHCKOro BOCIIMTAHUSA:

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHONIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JEATEeIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOUM MAESATEIbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIBHBIX 3aJay, BBINOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aWMOIIOMOINM B TIPOIlECC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE TMOBEACHUE H TIOCTYIIKM CBOMX TOBApHUILEH C TMO3ULIHAH
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3)LIEeHHOCTH HAYYHOI'0 MIO3HAHUSA:

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTABJISIOLIUE
OCHOBY I TIOHUMAaHUSI CYIIHOCTH HAyYHOW KapTUHBI MUpA, TIPEACTaBICHUSI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOJHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENbHbIE MOTHBBI, HAIPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJIOMAeMBIX TPOIECCOB W SIBJICHUH,
MO03HABATENIbHOM, MH(DOPMAIIMOHHOW M YHUTATEIbCKOM KyIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, TOCTYITHBIMA TEXHUYECKUMH CPEICTBAMH HHGOPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpeC K OOYyYCHHMIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH W YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4)(popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUSI K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs1, HAPKOTUKOB, KypEeHHs),
HEOOXOJMMOCTH COONIOJICHUSI TMpaBuil O€30MacHOCTH MpH  OOpalleHuu ¢
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOM KU3HU;

5)Tpy10BOIro BOCIIMTAHMS:

MHTEpEC K MPaKTUUYECKOMY U3y4YEHHUI0 TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOXEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHHS NPEAMETHBIX 3HAHUM MO XHUMHH, OCO3HAHHBIA BHIOOP
WHJUBUAYAJIbHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenrHon npodeccnoHaabHOM IeITeIPHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalITUPOBATHCS B TPOQECCUOHATILHOM CpeJIe;

6)3K0J10r14eCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a JKM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
buU3nYeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IICHHOCTH COOJIOJICHUS
npaBuJ 0€30MaCHOTO MOBECHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYaIUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble TPU M3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHON CPEIOH, JJIsl [OBBIIEHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYphl, OCO3HAHHUS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEJIbHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHON ITPAKTHKE.

METAINIPEAJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (HAKT, CHCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYTOE.), KOTOPhIC
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O ILIEJIOCTHOU



HAay4YHOU KapTHUHE MHUpPA, U YHUBEPCAIbHbIC YUeOHbIC NEeUCTBUS (TI0O3HABATEILHEIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpHIE oOecneunBaioT (HOPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble Jlornueckue JaeiicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICI XUMHUYECKUX TMOHSATUM (BBIACISITH UX XapaKTEPHbBIC
MPU3HAKK, yYCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSIMH), HCIOJIb30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH JJISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB M XUMHUYECKUX PEaKIIHi,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUYECKHE PACCyXIAeHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHN),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENIN, UCTIOJb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMBOJ DJIEMEHTa), XMMHYecKas GopMmylia W YpaBHCHHUE
XUMHUUYECKON PEeaklMi — MPH PEIICHUH Y4eOHO-TTO3HABATEIbHBIX 3aJ1a4, ¢ yIETOM
ATUX MOJICTBHBIX MPEJICTABICHUIN BBISBISATh U XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBJIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MIPOTHUBOPEUHS B U3YyUAEMbIX MPOLIECCAX U SABICHUSIX.

ba3oBble ucciieoBarTe/IbCKHe TeliCTBUS:

YMEHHUE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

IPUOOPETEHUE OIBITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIlMd W IIPOBEIACHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMeHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popmyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nndopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (JOPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTHYECKH OIEHWBATH MPOTHUBOPECUYMUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3Iu4yHble METOAbl U 3aMPOCHl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITTOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJb30BaHUS  HMHPOPMAILMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMS PA3JINUYHBIX IOMCKOBBIX CHUCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMAIBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh pEIIAEMblEe 3aJayl HECIO0XHBIMA CXEMaMH, JHarpaMMaMH,
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 TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE NeHCTBHA:

YMEHMs 3a/JaBaTb BONPOCH (B XOA€ Juanora M (WJIM) IOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMS MPEJI0KEHHOM 3a1a4H;

YMEHUSL  MPEJCTaBIATh  MOJYyYEHHbIE  pe3yibTaThl  IO3HABATEJIbHOMU
JNEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUIO
pe3yJbTaTOB BBIMOJIHEHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI y4eOHOTro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIBHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OMNPENCICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOUN pabOTHI U Apyrue).

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBUA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOUpaTh Hanbosee 3(pheKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CAMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEIJIOKEHHBIM  QJITOPUTM JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJIYYEHHOTO pPe3yJibTaTa 3asBJIICHHOM LIENU, YMEHHE
UCIIOJIB30BATh Y aHAIIM3UPOBATh KOHTEKCTHI, IPEIaracMble B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX peE3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHUsl, YCTAaHOBJIEHHOTO MJaHHOM (QeaepanbHON paboyeil mporpammon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JneucTBui, crnenuduueckre Ui TOpeaMETHOM oOnactu  «XUMUS», BHJbI
JNEATeIbHOCTH 1O  TMOJYYEHHIO HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CHTYAITUsX.

K konIy oOyuenus B 8 kiiacce npeMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oHOpOAHAS ¥ HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMHUYECKOTO 3JIEeMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHE, COJIb, 3JIEKTPOOTPULATEIBHOCTb, CTEIICHb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKALUS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU Pa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKINH, TEII0BON Ah(EKT peakiumy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHas OpOHUTallb, pPaanyC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHWMHYECKUX TMOHITUH H
MPUMEHSITh 3TU TIOHSATHUS MPU ONMMCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYH) CHMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEIeIEHHOMY KJAacCy COEIUHEHHUM Mo
dbopmynaMm, BHUJ XUMHUYECKOW CBsi3M (KOBaJeHTHAasT M HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTh cMbIci [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX ToJioxkeHusi B llepromuueckoil cucreme,
3aKOHOB COXPAHEHMsI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iu4aTh IMOHATHS «TJIaBHAs
noArpynna (A-rpynmna)» u «mnodouHas noarpymnna (b-rpynmna)», manesie u
OONbIIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHUX DJIEMEHTOB (COCTaB M 3apsij spa, 001Iee 9uciio 3JIEKTPOHOB
U PaCTpeIeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJacCU(pUIMPOBAaTh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMHUYECKHE Peakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIIUH
BEIIIECTB, 110 TETUIOBOMY (D (EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKIasi OMUCAHUE MMPUMEPaAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX NPEBpAIICHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJieMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHYECKOU PEaKIINH;

MIPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsl U3y4YeHHUs CBOICTB
BEIIECTB M XUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN 1 MBICIEHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pYJIOBaHHMEM, a TaKXKe TMpaBUiiaM OOpaIleHUus C
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUMSMHU TII0 BBIOJHEHHIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAacCTBOPOB C OMNPEACIEHHON MaCcCOBOM JOJE€W pacCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MOMOIIBI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JPYTHUE).

K xoHiy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PaCKpbIBaTh CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHWYECKAU
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTUOH, aHHWOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlsi, XUMUYeCKasi CBSI3b, TEIIOBOU 3PdeKT
peakiuu, MOJb, MOJSIPHBIM  00BEM,  PACTBOp,  BJIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIUTHYECKAST IUCCOLMALMSA, PEAKLIHUA HOHHOIO
oOMeHa, KaTauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE pEaKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIUU,
OKHUCJIUTEIb,  BOCCTAHOBUTEIIb,  OKHCICHWE H  BOCCTAaHOBJICHHE,
ATOTpONUs, aM(pOTEPHOCTh, XUMUYECKass CBA3b (KOBAJICHTHAs, MOHHAS,
MeTajuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METaljIoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakuuu, MPEeAeiabHO OMyCTUMAas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSTH 3TU NOHATHS MPU OMKMCAHUY BELIECTB U UX MPEBPALLICHUII;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMy
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHIL;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeICIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnaMm, BHUJI XUMHUYECKOU
CBs3M (KOBAJCHTHAsl, WMOHHAsA, MeETaUIMuecKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWYECKUX COCAMHEHUMN, TUI KPUCTATUTMYECKOU
PELIETKA KOHKPETHOI'O BELIECTBA;

packpbiBath cMbIci llepuomnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHYECKUX AJIEMEHTOB:
paziuuath TOHATHUS «IJIaBHas moarpymnma (A-rpynmna)» U «mnodouyHas
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjapa, OOIIee YHUCIO JJICKTPOHOB U
pacrpefielieHue HMX MO DJIGKTPOHHBIM CJIO0sIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCJUHECHUI B
npejenax MaJblX NEPUOJIOB U TJIaBHBIX MOATPYHN C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKHE peakiuu (M0 YMCIy U COCTaBY YYAaCTBYIOIIMX B PEAKIIUU
BEIIECTB, N0 TEMIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTETICHEH OKHCIICHHUS
XHMHYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUECKUE XHUMHYECKUE
CBOMCTBAa NPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIAs OMNHUCAHUE
npuMepaMy MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJIOYEUN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIN HOHHOTO



oOMEHa, ypaBHEHHUS PEAKIWW, TOATBEPKIAIOMNUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMHU PA3ITMIHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABIICHHUSI DJIEKTPOHHOTO OajaHCca 3THX PeaKlui;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TIPOTCKAHUS XUMUUYCCKHX TPEBPAIIEHUNH B Pa3TUIHBIX
YCIIOBHSIX;

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

coON0aTh  MpaBWja  MOJb30BAHUA  XHMHYECKOW  MOCYAOH H
7ab0opaTOpHBIM  00OpY/IOBaHMEM, a TaKXKe IMpaBWia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMUA II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TIONYYCHUI0O WU COOMPAHUIO
ra3o00pa3HbIX BEIIESCTB (aMMHUaKa U YTIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
pPa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpOMUJI-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBSI3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJICIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE
8 KUIIACC

N KoaundecTtBouacoB DJIeKTPOHHbIE
0
HaumeHoBaHuepas3aejioB U (uudposbie)
n/ Bcer  KonrTpoabubiepador IIpakTuuyeckuepador
TEeMIIPOrPaMMBbI o0pa3oBaTtejibHbIEPeECYP
11 0 bl bI
ChbI
Pa3nen 1.1lepBoHavyanbHbIeXUMHYECKUETIOHATHUS
Xumusa — BakHast 00J1acThb
1.1 €CTECTBO3HAHUSA U IIPAKTUUECKOU 5 2 Bubmiorexa OK
) P https://m.edsoo.ru/7f41837¢
NEATEILHOCTH YEJI0BEKA
bubmuoreka [{OK
1.2 BemectBa ecKuepea 15 1
HHeCTB M XMMHHCCKUCPCaKItiH https://m.edsoo.ru/7f41837¢c
Hroronopaszaeny 20
Pa3nen 2.BaxHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BellECTB
bu6nunorexa LIOK
2.1 Bosnyx. Kucnopox. ITo e 00 okcuIa 6
AYX. RACIOpO HATH Keuax https://m.edsoo.ru/7f41837¢c
bu6mmoteka IIOK
2.2 Bonopoxn.Ilorsarue o kuciaorax U COJISIX 8 1
FOPOL https://m.edsoo.ru/7f41837¢c
bu6mmoteka IIOK
2.3 Boma. PactBopsl. Iloustre 00 OCHOBaHUSIX 5 1 1
a p https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIEKJIACCHIHEOPTAHUYECKUX COETTUHE 1 I 1 bubnuotexa [JOK
) HU https://m.edsoo.ru/7f41837¢c
Wroronopazneny 30

Pa3nen 3.11epuoanyeckuii 3akon u [lepuoguyeckasi cucrema xumnueckux 3jiemMeHToB JI. U. MenaeneeBa. CTpoeHHeaTOMOB.

XUMHYECKASICBA3D. OKl/lCJII/lTeJII)HO-BOCCTaHOBI/ITeJIbelepeaKlll/ll/l

3.1 [Tepnonnueckuit 3akoH u [lepnoanueckas

7

but6mmoreka [IOK




cUCcTeMa XUMHYECKuX 3aeMmeHToB /I, H.
Mennene-eBa. CTpoeHnearoma

https://m.edsoo.ru/7f41837¢c

Xumuyeckas cBsizb. OKHCIUTEIBHO- bubnuorexa [{OK
3.2 8
BOCCTAaHOBUTEJbHBIE PEAKLIUU https://m.edsoo.ru/7f41837¢
bubnunoreka LIOK
15
Hroronopasneny https://m.edsoo.ru/7f41837c
bubnmoreka [JOK
PesepBHOEBpeMst 3 1 1

OBIIEE KOJIMYECTBO YACOB I10
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9 KUIIACC

N KonuyecrBouacos DJIEeKTPOHHbIE
o
HaumeHnoBaHuepasaesioB u (uudpossbie)
n/ Bcer  KonrtpoubHbiepado IIpakTnyeckuepado
TEeMIIPOrPaMMBbI o0pa3oBaTebHbIEpeCYP
n 0 TbI ThI
ChI
Pa3nes 1.BemecTBo U XuMH4YecKHe peakuu
11 [ToBTOpEeHMEe U yriay6nenue 3HaHUN 5 1 bubnuoreka [IOK
) OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE3aKOHOMEPHOCTUXUMHUYECKUXPEA 4 bubnuorexa [JOK
) KUUH https://m.edsoo.ru/7f41a636
13 DNEeKTPONIMTHYECKAs TUCCOLUALIHS. g | | bubnnoreka [JOK
' XHUMHUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Wroronopaszneny 17
Pa3nes 2.HemeTanibl 1 X cOeANHEHUS
21 OO11ast xapaKTepUCTHKa XUMUYECKHX 4 | bubnuoreka [IOK
’ aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
2.2 sanemeHToB VIA-rpynnsl. Cepa u 6 bubmmorexa [OK
' . PYIHRL &P https://m_eds00.ru/7f412636
e€COeIMHEHMS
OO61mas xapakTepUCTHKa XUMUYECKUX
2.3 anemeHToB VA-rpynnsl. A3oT, pocdop u ux 7 1 bubmmorexa [TOK
' A ’ P https://m.edsoo.ru/7f41a636
COETUHEHUS
OO01mas XxapakTepuCcTHUKa XUMUIECKUX
2.4 anemeHToB [VA-rpynmel. Yriuepon u 8 1 2 bubmmorexa [TOK
' . PYIHEL oA https://m.edsoo.ru/7f41a636
KPEMHHU B UX COCTMHCHHS
Wroronopazneny 25




Pa3zgen 3.MeTaJJIBI M BX COeTUHEHUSA

. bubmmoreka [JOK
3.1 ObmpecsoiicTameTaNI0B 4 https://m.edso00.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxueiinie MeTaibl 1 UX COSIUHEHUS 16 hitps://m.cdsoo.ru/7f41a636
Uroronopazneny 20
Pa3znen 4.Xumus u okpykaionias cpeaa
4.1 BemecTBa 1 MaTepHalibl B JKU3HU YeJI0BEKA 3 bubmorexa [TOK
) m p https://m.edsoo.ru/7f41a636
Hroromnopazaeny 3
PesepBHOEBpEM 3 bubmmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 63
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Ne KoanuecTBouacos
araus JyekTpoHHbIeNM(PpPOBHIEOOPA30B
n  Temaypoka Bec  Konrpoabunl  Ilpakrnyecku A y P p P
YyeHust areJibHbIepecypchl
/ ero  epaboThl epaboThI
n

1 IIpeamer xumun. Ponb xumuu B | bu6mmoreka [IOK
’KU3HU YesloBeKka. Teia U BelecTBa https://m.edsoo.ru/ff0d210c

) [TonsiTue 0 MeTogaX MO3HAHKS B 1 bubmuorexa [JOK
XUMUH https://m.edsoo.ru/ff0d227e
[IpakTuueckast padorta Ne 1

3 «IIpaBua paboThl B 1abopaTopuu 1 | bubnnoreka [JOK
pUEMBI OOpaILIEHUs C https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYTOBAHUEM)

4 YucThic BelecTBa U CMECH. 1 bu6mmoreka [JOK
CriocoOsI pa3aeneHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [OK

a ! {Ha HpuMep hitps:/m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOW COJIN)»
bu6mmorexa [IOK
6 ATto oJe 1
TOMBL H MOICRYIH https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKHE DJIEMEHTHI. 3HAKH 1 bu6mmorekxa [IOK
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie u cnoXHBIEBENIECTBA 1 bubmmorexa [IOK

p . https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOCYYEHHE 1 bubnuotexa [JOK




https://m.edsoo.ru/ff0d2d50

3aKOH MMOCTOSHCTBA COCTaBa
BelecTB. XUMU4ecKasi GopMyIa.

bu6mmoreka [JOK

10
BaneHTHOCTHaTOMOBXUMHYECKUXDJIC https://m.edsoo.ru/ff0d2eae
MEHTOB
OtHocuTeNbHAs aTOMHAs Macca.
11 OtHOcUTeNbHAsA MOJIEKYJISIpHAS bubmorexa HOK
yIp https://m.edsoo.ru/ff0d323¢
Macca
12 MaccoBast J0J1s1 XUMHYECKOT'O bu6mmoreka [IOK
3JIEMEHTA B COeJUHECHUN https://m.edsoo.ru/ff0d350c
13 KomnuuectBo BemiectBa. MoJib. bu6mmoreka [IOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 du3znyeckrue U XUMHUYECKUE SIBICHUS. bubmuorexa [JOK
XuMUyecKas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycioBus MPOTEKAHUS bubnnorexka [JOK
XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnnoreka [JOK
XHWMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust konuuecTBa, MacChl
17 BEIECTBA 110 YPABHEHUSIM bubmorexa HOK
m yp . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIUi
Krnaccudukanus XuMuueckux
18 €aklMil (CoeAMHEHUs, PA3IOKEHUS bubmmorexa [OK
beatht A P : https:/m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19  sHnuknonemuct. O600IICHHE 1 bubmmorexa [OK
H et H hitps:/m.edsoo.ru/ff0d40c4
cHUcTeMaTHu3alsI3HaHUI
20 = KourtponpHas pabota Nel o Teme bubnnorexa [JOK




«BemecTBa 1 XUMHYECKHE PEaKIum»

Boznyx — cmecsk razos. Cocras

https://m.edsoo.ru/ff0d4290

bubmuorexa [JOK

21 Bo3ayxa. Kucmopong — anemMeHT u
X PoA https:/m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
DOU3NYECKUE U XUMUUYECKHUE

” CBOMCTBA KHUCIIOpO/Ja (peaKkuu bubmmoreka [JOK
OKHUCJICHUSI, TOPEHUE). https://m.edsoo.ru/ff0d4614
[TonsTHE0O00KCHIAX
CniocoObl TTOTydeHHS KHUCIOpoaa B

23 J1a00paTOpUH ZILIH OMBIHIJIerHOCTPI bubmorexa HOK

patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHneHnekucaopoaa
TennoBoi 3 PeKT XuMUIECKOM

n4 | PEAKIAH, IOHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YpaBHEHUH, DK30- https://m.edsoo.ru/ff0d4790
Y SHJOTEPMUUYECKHUX PEAKIIHIX
TomuBo (HeTh, yrob U METaH).

25 3ar ;13He1§1/1e¢1;03 . a, CIIOCOOBI Zro bubmorexa HOK

p Ayxa, https://m.edsoo.ru/ff0d4cda
MPEAOTBPAIECHUS
[TpakTruyeckas padora Ne 3 o Teme
26 «ITonydenue u coOupanue bubmorexa HOK
i p . https://m.edsoo.ru/ff0d4aec?2
KHCJIOPOJIa, U3YUEHHE €r0 CBOMCTBY»

7 Bonopon — snemeHT u mpocroe bubnuoreka [IOK
BelecTBo. Haxoxaenne B npupojie https://m.edsoo.ru/ff0d4dd0
dOu3nYecKre U XUMUYECKUe

28 CBOCTBa BOJIOpPOJa bubmmorexa [JOK

Aopoa. hitps://m.edsoo.ru/ff0d4ddo
[IpumenenneBotopoaa
29 IlonsiTHE O KMUCIOTAX U COJIAX bubmorexa HOK

https://m.edsoo.ru/ff0d50d2




CriocoObI TToTy4eHHs1 BOAOPO/Ia B

bu6mmoreka [IOK

30
naboparopun https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padota Ne 4 o Teme
31 «ITonydenue u cobupanme Bo0Opoaa bubmmorexa [IOK
i onp AOPOAZ, https://m.edsoo.ru/ff0d4£42
M3y4YEHHUE €r0 CBONCTBY
3 ModnsipHblii 00bEM ra30B. 3aKOH bu6mumoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucienns o0néMa, KOJIMYECTBA
33 BEILIECTBA ra3a Mo €ro U3BECTHOM bubmmorexa [IOK
= . y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEUIECTBA MK 00BEMY
Brruucnenus 00bEMOB ra3oB 10
34 ABHEHUIO PEAKI[MU Ha OCHOBE bubmorexa HOK
yp "p H . https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIIICHHH ra30B
35 DOuU3nYeCKre U XUMUYECKHUE bu6mmoreka [IOK
CBOWCTBA BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [lonsarue 00 bubmuorexa [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopuTens.
37 HaceliienHbie 1 HeHACHIIIEHHbBIS bubmuoreka [JOK
pactBOpbl. MaccoBas 10Jis BEecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
IIpakTruyeckas pabora Ne 5 o Teme
18 «[IpuroroieHne pacTBOpOB ¢ bubmuoreka [IOK
OnpeAeIEHHON MacCOBOM JTONEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonrtponsHast pabora Ne2 o reme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcuapl: cocTaB, KJIacCupUKaIus, bu6mmorekxa [IOK




HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
bubmuorexa [JOK
41 KHCJIOTHBIX, OCHOBHBIX U 1
https://m.edsoo.ru/ff0d664e
aM(pOTEpPHBIX OKCHJIOB
42 OcHOBaHUS: COCTaB, | bubmuorexa [JOK
KJIacCU(UKaIKs, HOMECHKIIATypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOIMCTBA 1 bubnunoreka [HOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccuduxanus, | bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue n XuMHU4ECKHE CBOMCTBA | bubnuoreka [IOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
(cp ) P bubmuorexa [JOK
46 CHOCOOBI MOTYYEHUS, XUMUYECKHE 1
. https://m.edsoo.ru/00ad9474
CBOMCTBA
ITpakTrueckas padora Ne 6.
47 Pemrenue skciepuMeHTANbHBIX 3a7a4 | bubnnoreka [JOK
1o Teme «OCHOBHBIE KJIACChI https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCAMHEHUIN
I'eneTnueckas CBSI3b MEXKIY
48 KJIaCCaMU HEOPTraHUYECKUX 1 bubmmorexa [OK
. p https://m.edsoo.ru/00ad9a50
COEIMHEHU I
49 O6o06menue 1 bu6mmorexa [IOK
cucTeMaTH3aIusI3HaHUH https://m.edsoo.ru/00ad9cb2
KonrtponsHast pabora Ne3 o reme
" bubmuoreka [IOK
50 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 1
. https://m.edsoo.ru/00ad9ela
COCTMHECHU I
51 IlepBble MOMBITKYU KJIaCCH(PHUKAIIUN 1 bubnuorexa [IOK




XHMHYECKHX 3JeMeHTOB. [loHsaTHE O
rpymmnax CXOAHbIX 3JICMCHTOB

[Tepuonuueckuii 3aKOH U
[Tepuoanueckas cucrema

https://m.edsoo.ru/00ad9ffa

bubmuorexa [JOK

52 XAMHYECKHX dj1eMeHToB . 1. https://m.edsoo.ru/00ada52c
Meunneneena
53 [lepuoapl, rpynimbl, MOATPYIIIbI bubmmorexa [IOK
https://m.edsoo.ru/00ada52c
54 Crpoenne atoMoB. CocTaB aTOMHBIX bubnnorexa [HOK
siaep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 000J0UeK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmorexa [JOK
https://m.edsoo.ru/00adabbc
cuctemsl [. 1. Menaeneera
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA TI0 €T0 TOJI0KEHHUIO B bubmuoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa
57 | MWULPAsBUTHA HAYKH M NPAKTHIH. . bubnuoreka [IOK
N. MenaeneeB — y4€HbIi, eAaror 1 https://m.edsoo.ru/00ada96e
TpaKJIaHUH
53 DIEeKTPOOTPULIATETbHOCTHATOMOBXH bubnmoreka [JOK
MHUYECKUXDIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 HoHHAAXHMIHECKAACBS3D https://m.edsoo.ru/00adac34
60 KoBaneHTHasnoas pHassXuMHUIECKasIC bubnnoreka [JOK
BS3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHasHENONApHAIXUMUYECKA bubnuotexa [JOK




SICBA3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 CTeneHboKNCICHHS ! https://m.edsogru/OOadanS
63 OKucauTenbHO- | bubmuorexa [JOK
BOCCTAaHOBHUTEJIbHBIEPEAKIIUU https://m.edsoo.ru/00adb076
bubmuorexa [JOK
64 OKHCIUTEIN U BOCCTAaHOBUTEIN 1 hitps://m.c dsogru 100adb076
KonTponbnas padora Ne4 o teme
65 «CTpoeHue aroma. 1 bubnmorexa LIOK
N UMIeCKAACEIIE https://m.edsoo.ru/00adb486
66 PesepBHeIil ypok. O000IICHHE 1 1 bubnnoreka [JOK
CHCTEMAaTHU3alUs 3HAHUI https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6o011eHNE U 1 bubnuoreka [IOK
cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
68 PesepubIiil ypok. O6006111eHIE 1 | bubnuotexa [JOK
CHCTEMATHU3aIUs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

Ne KoanuecTBouacon
Bce Jaranm3zy  DuaekTpoHHblenn(PpoBHIEOOPA30
n  Temaypoka Konrpoabnsl  IIpakruueck
er YyeHust BaTeJIbHbIEPECYPChI
/ epadoThl nepadoThbl
1|
[Iepnoanueckuit 3akoH. Ilepuonnueckas
bubnunoreka LIOK
cucTeMa XMMu4ecKkux aneMeHnToB /1. U. 1
https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHUYECKUX AJIEMEHTOB MEPBBIX TPEX 1 bubmorexa [IOK
https://m.edsoo.ru/00adb6b6
MEpUOJ0B
Knaccudukanus u HOMeHKIaTypa | bubnnoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Buapl xuMuueckoil CBA3U U TUIIBI | bu6mmoteka IIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponbHnas padora Nel no teme
«IToBTOpenue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay
Knaccudukamnms XuMruaeckux peakiuit | bubnmnorexa [JOK
10 Pa3JIMYHBIM IIpU3HAKAM https://m.edsoo.ru/00adbcb0
[IoHsTHE O CKOPOCTH XUMUYECKOMN
bubnunoreka LIOK
peakuuu. [IoHATHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIMIX
[TonsiTHEe O XUMHYECKOM PAaBHOBECHH.
but6mmoreka [IOK
@DaKTOpPHI, BIUAIONINE HA CKOPOCTh 1

XUMHYECKOMN PCaKUn U MMOJIOKCHUC

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




XUMHUYCCKOI'0O paBHOBCCHUA

XMMHYECKHUE CBOMCTBA, MOJyYCHUE,

OKHCIUTEIIBHO- bubnunoreka LIOK
9
BOCCTaHOBUTEJbHBIEPEAKIIUU https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTHYECKON
10 ncconuarmy. CUIbHEIE U c1a0ble bubnmorexa LHOK
A HHATIH https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
11 HounrsleypaBHeHusIpeakIui bubnmorexa LHOK
P bea hitps://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAaHHUI B CBETE IIPEACTaBICHUI 00 bubnnorexa [IOK
. pel https://m.edsoo.ru/00add5d8
ANEKTPOIUTUUECKON JUCCOLMAIIITHI
XUMHUYECKHE CBOWCTBA COJIEH B CBETE
. . bubnuoreka [IOK
13 MIPEACTABICHHUI 00 AJICKTPOIUTHICCKOM
https://m.edsoo.ru/00add8b2
TUCCOLIMAINU
14 ITonsgaTue o rmaponan3ecosei bubnmorexa [IOK
P https://m.edsoo.ru/00add9d4
bu6nmorexa LIOK
15 O0600611IeHNE U CUCTEMATHU3AIMSI3HAHU
HICHHIE 1 CHCTEMATHSATIASHARIHT https://m.edsoo.ru/00addd 12
16 [Tpaktuyeckas padora Ne 1. «Pemienue bubmuorexa [IOK
SKCIEPUMEHTAIILHBIX 3a1a4)» https://m.edsoo.ru/00addbfa
Konrtponsnas pabora Ne2 o treme
17 «IIIEKTPOIIUTUYUECKAS JUCCOIHAIIH bubnmorexa OK
P 8 HHATHA. https://m.edsoo.ru/00addec0
XUMHYECKUEPEAKLIUU B pACTBOPaX»
OO0mras XxapakTepucTHUKa rajJoreHOB.
18 XUMHYECKHE CBOMCTBA HA IIPUMEPE bubnmorexa LOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopona. CossiHast KMCIIOTa, bubmuoreka [IOK

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




IIPUMECHCHUEC

[IpakTuueckas padora Ne 2 o reme

20 «[TonyueHne COMAHON KUCIOTHI bubmmorexa [IOK
yi - N ’ https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOMUCTBY»
Brruucnenust no ypaBHEHUSIM
21 XUMHYECKHUX PEAKIIUU, €CIIU OJUH U3 buGnuorexa [IOK
p ’ https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
” OO0m1as xapakTepucTUKa 3JIEMEHTOB bubnnoreka [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AJI0TpOTIHBIE MOIU(DUKAITUN CEPBHI.
P ¢ R P . bubnunoreka LIOK
23 HaxoxaeHue cepbl ¥ €€ COeTUHEHUN B
. https://m.edsoo.ru/00ade64a
npupoje. XMMUYECKUECBOMCTBACEPhI
24 CepoBogopo1, cTpocHHE, GU3HUECKUE U bubmmoreka [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,
25  ¢usnyeckue U XMMUYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XHUMHUYECKUE PEAKIIUH, JICKAILUE B
OCHOBE IIPOMBIIIIEHHOTO CI0c00a
26 = TOIydYeHHS CEPHOMN KHCIOTHI bubmorexa HOK
ya P ) . https://m.edsoo.ru/00adec8a
XUMHYECKOe3arps3HEHUEOKPYKAIOIIEHC
peABICOSAMHEHUSIMHUCEPHI
7 Brranciienue MaccoBoit 107U BBIXOJIa bubmuoreka [JOK
IIPOAYKTA peaKInun https://m.edsoo.ru/00adec8a
OO01mas xapakTepucThKa 3JIeMeHTOB V A-
73 rpynnsl. A30T, pacipoCTpaHEHHE B bu6muoreka [IOK

npupoe, GU3NYECKUE U XUMUIECKHE
CBOMCTBA

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




AMMI/IaK, €ro (bnmqecm/le U XUMHWYECKHUEC

bu6nmmoreka [IOK

29
CBOMCTBA, ITOJIy4YCHUE U IIPUMECHEHUE https://m.edsoo.ru/00adf004
[Tpaktrueckas padota Ne 3 o Teme

30  «llonmy4yeHue amMmmuaka, M3y4eHHUE €r0 bubmorexa [IOK

_ ¥ » 13YH https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ GU3nIecKue u bubmmoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBanne HUTPATOB U COJIEH
aMMOHHUS B KAU€CTBE MUHEPATIbHBIX

3 o6beril bubnuoreka [{OK
YAODPEHIH. . https://m.edsoo.ru/00adf518
XUMHYECKOE3arpsa3HEHUEOKPYKAIOIICHC
peabICOeIMHEHUSIMUA30Ta
®docdop. Oxcua pochopa (V) u

33 Q)oc&i))o pHaSI KI/ICJI((l))Ta q)(pp11)3u(qe)cxne u bubmorexa HOK

p 7 https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOWMCTBA, MOJTyYEHUE
Hcnons3oBanue ¢pocdaToB B KAUECTBE

34 ~ MMHCPANBHEIX ya00peHuit. bubmuoreka [IOK
3arpsizHeHuenpupogHoncpenpidpocharam https://m.edsoo.ru/00adfc20
u

35 Yraepon, paclipocTpaHEHHE B IIPUPOJIE, bubnuorexa [IOK
du3nUeckre 1 XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcuapl yriaeposaa, ux Gpuzndeckue u

36 XUMHUYECKHE CBOMCTBA. DKOJOTHYECKHE but6mmoreka [IOK
po0OJIeMBbI, CBSI3aHHBIE C OKCHJIOM https://m.edsoo.ru/00adfebe
yraepoaa (IV)

but6mmorekxa [IOK
37 YronbpHas KUCIOTa U €€ COU

https://m.edsoo.ru/00ae006c
38 [Ipaktuueckas padota Ne 4 o Teme but6mmoreka [IOK




"[TonmydeHnue yriaekucsiaoro rasa.
KauectBennas peakuus Ha kapOOHaT-

"

HOH

HCpBOHa‘IaJIBHBIe MOHATHS 00

https://m.edsoo.ru/00ae027¢e

bu6nmoreka [IOK

39 OpraHMYECKHUX BEIIECTBAaX KaK O
p https://m.edsoo.ru/00ae054¢e
COCIMHEHUSX yIiIepoia
. bubnuorexa [JOK
40 Kpemuuii u erocoequneHus
https://m.edsoo.ru/00aec080a
[TpakTuueckast pabota Ne 5. Pemenue

41 SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubnunorexka LIOK
«Baknennne HeMeTaIIbl U UX https://m.edsoo.ru/00ae0bf2
COECTUHCHMSY
Kontponbnas paborta Ne3 mo teme

. bubnuorexa [IOK
42 «Baxnenne HeMeTaIIbl U UX
https://m.edsoo.ru/00ae0e18
COETUHEHMSY
OO0mias XxapakTepuCcTUKa XUMHYECKIX
DJIEMEHTOB — METAJIJIOB.
bubmmoteka IIOK
43 Merannudeckas CBSI3b M MeTaJlJIHYecKast
. https://m.edsoo.ru/00ae103e
KpUCTaJUTMYECKasl pelérka.
Du3nyecKkrnecBOMCTBAMETAIIOB
XUMHYEeCKHE CBOMCTBA METAIIOB.
. . bubnuoreka [IOK
44 DneKTpOXUMHYECKHUH psiji HallpsLDKEHUH
https://m.edsoo.ru/00ael1156
METAJIOB
OO6mue cnocoObI MOTYYEHUS METAJIIOB.

45 CrutaBbl. Berauciienus mo ypaBHEHUSAM bubnmoreka [JOK
XAMHYECKHUX PEaKIUi, €CITU OJUH U3 https://m.edsoo.ru/00ael1156
PEareHTOB COJEPKUT MPUMECH

bubnunorexa LIOK
46  IlonsTHe 0 KOPPOZUMMETAIIOB

https://m.edsoo.ru/00ae1278




bub6nmoreka [IOK

47 [llenoynbIeMeTaIbI
https://m.edsoo.ru/00ae14b2
bubnunoreka LIOK
48  Oxcuapl ¥ TUIPOKCHU]IBI HATPUSI U KU
https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3eMeNIbHBIE METAIIIBI — bubmuorexa [{OK
KaJIbIIUA U Maruui https://m.edsoo.ru/00ael5e8
. bu6nmmoreka [IOK
50 Baxkueiirecoe 1TMHEHUSKAILIMS
https://m.edsoo.ru/00ae15e8
51 O0001Ienne U cucTeEMaTH3allAI3HAHUI
57 JKécTkocTh BOABI M CLIOCOOEI €€ bubnunoreka LIOK
YCTpaHEHHUS https://m.edsoo.ru/00ac1886
[IpakTrueckas padora Ne 6 o reme
I . bubnunoreka LIOK
53 JKécTkocTh BOABLI M METOIBI €€
" https://m.edsoo.ru/00aelaed
YCTpaHEHUS
sS4 AmtoMumui bubnuoreka [{OK
https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBOMCTBA OKCHIA U bubmuoreka [IOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
56 Yeneso bubmuoreka [{OK
https://m.edsoo.ru/00ac1d86
57 Oxcunpl, THAPOKCHIBI U comnu sxene3a (11) bubnuoreka [{OK
u xenesa (I1I) https://m.edsoo.ru/00ae35e6
58 O0001IeHNEe U cUCTEMAaTH3AlUI3HAHUI
[TpakTrueckas pabota Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 33/]1a4 110 TEME bubnuoteka [JOK
«BaxkHenme MeTamisl 1 UX https://m.edsoo.ru/00ae3de8
COEIUHEHUS
60  Beruncnenus 1Mo ypaBHEHHSIM bubnuotexa [JOK




XUMUYECKHUX PEaKLH, €CIIU OJIUH U3
pPEareHTOoB JIaH B U30BITKE UITU COACPKUT
MIPUMECH.
BrrunciieHussMaccoBON10IMBBIX0AAIIPO/T

https://m.edsoo.ru/00ael1750

YKTapeakInu
61 O0001eHre U cUcTEMaTU3 a3 HAH U 1
KonTtponsnas padora Ne4 o reme
62 «BaxHeie MeTallJIbl 1 UX 1
COCIMHEHMS
63 BemectBa u MmaTepuanbl B TOBCETHEBHOM | bubnnorexa [JOK
JKA3HU YE€JIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUECKOE3arps3HEHUEOKPYKAIOIIEHC 1 bubnnoreka [JOK
penst https://m.edsoo.ru/00ae4270
65 Posib XxuMuu B perieHun 3K0JI0THYECKUX | bubnnorexa [IOK
npobieM https://m.edsoo.ru/00ae4270
66 PesepsHblit ypok. O60011eHNEe 1 | bubmuoreka [IOK
CUCTEMAaTH3alIMs 3HAHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O6o01IeHNE U | bubmuoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O0001IeHNE U | bu6mmoteka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 63
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
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