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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mO XWMHM Ha YypPOBHE OCHOBHOTO 00Imero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (pefepanbHOl pabouei MporpaMMbl BOCITUTaAHUS
U ¢ y4€TOM KOHIICTIIMHM TIPEToJaBaHus y4eOHOrO mpeaMera «XUMHS» B
oOpa3oBaTenbHBIX opranu3anusix Poccutickoit denepamnum.

[Iporpamma 1Mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
OoOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU Yy4eOHOTrO
npeamerTa, yCTaHaBJIMBAET 00s13aTENbHOE MPEeIMETHOE coJiepKaHue,
IpEeIyCMaTpUBAET PpACIpEAEICHHE €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM MW TeMaM MpOrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBbIC U
Ka4eCTBECHHbIC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATENbHOCTh W3YYEHHUS] XHUMHUU C YYETOM  MEKIPEIMETHBIX H
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUuMxcs, OMNpPEAeNsSseT BO3MOXKHOCTH TMpeaMera s
peanuzaiuu TpeOOBaHMIM K pe3yJbTaTaM OCBOCHMS OCHOBHOWM 00pa3oBaTelbHOMN
porpamMMbl Ha YPOBHE OCHOBHOT'O OOIIero oOpa3oBaHMs, a Takke TpeOOBaHUH K
pe3ynbTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1eJIeH M3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEIbHON JEATEIbHOCTH OOYyYarolerocs IO OCBOCHHIO
y4e0HOTO coIepKaHUsI.

3HaHWE XUMHUHU CIYKUT OCHOBOM it (OPMUPOBAHMS MUPOBO33PEHUS
oOy4aromierocsi, ero MpeACTaBICHU O MaTepUaJIbHOM E€IMHCTBE MHUPA, BAKHYIO
poJib UrpatoT (QopMUpyEeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIX
SHEPIUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOJIeM 3IpaBOOXPAHEHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopmMupoBaHUs KyJIbTYPhI JIMYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEH
OOy4JaromMXcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUW  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIINUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH E€CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B dKOJIOTMYECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlanHble HampaBlieHUs B OOyYE€HUM XHMHUU OOECHEUMBAIOTCS CIEeUU(PUKON
colepXaHusl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBIAETCA  MEAArOrMYeCcKH
aJlalTUPOBAHHBIM OTpa)KeHHEeM 0a30BOM HAYKM XMMHUH Ha ONPE/IETEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHCS CHUCTEMBI MEPBOHAYAIBHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPTraHUYECKOM XHUMHUU U HEKOTOPBIX OTIEIBHBIX 3HAUYMMBIX TMOHSITUH
OpraHUYECKON XUMUH.

CrpykTypa coiepkaHus MPOrpaMMbl MO XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOr0o mojaxojaa k €€ m3ydeHuro. CopeprkaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHSATUM O XUMUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUN O XUMUYECKON
peakiuu. OO0e 3T CHUCTEMBI CTPYKTYPHO OPraHWU30BaHbl 110 MPHUHIUITY
MOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHUS O CTPOCHHH aTOMa U XUMUYECKOMN CBSI3H;

— TMpEeACTaBIEHUN 00 JJIEKTPOJIUTUYECKOW JAMCCOIMAllMM BEUIECTB B
pacTBopax.

Teopernyeckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HMIIMPHUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO
YPOBHSI K IpyroMY, BBITIOJHSSI PYHKITUU OOBSICHEHHUS U IIPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS ¥ BO3MOKHOCTEH MPAKTUYECKOTO TPUMEHEHHUS U MTOTYUYEHHS U3YyUaeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MHUPA B JIOTHKE
€€ CUCTEMHOM IPUPO/IbI, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUSI B Hayke. M3yueHue XMMHUU MPOUCXOJUT C MPUBICUYECHUEM 3HAHUU U3
paHee M3yYEHHbIX Y4eOHbIX mpeameToB: «Okpyxaromuid mup», «buonorus. 5-7
KJIacCh» U «Pu3uka. 7 Kiaacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAUT (HOPMUPOBAHHWE 3HAHWN OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JeATETbHOCTH YeJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpbI. 3a1aua
y4eOHOro MpeaMeTa COCTOUT B (POPMHUPOBAHUN CUCTEMbI XUMHUUYECKUX 3HAHUN —
BOKHEHIIMX (PaKTOB, MOHSITHUHN, 3aKOHOB ¥ TEOPETUUECKUX TTOJIOKEHUM, TOCTYITHBIX
00001IIeHnIT MHUPOBO33PEHUECKOTO XapaKTepa, s3blKa HAayKW, B MPHUOOIIEHUU K



HAyYHbIM METOJaM MO3HAHUS MPU U3YYEHUH BEIIECTB M XMMHUYECKUX pPEaKIHil, B
(GbopMHUpPOBaHUY U PA3BUTUU MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUHU B Y4EOHO-
MO3HABATENIbHON M y4eOHO-UCCIIEeI0BATENHCKON JIEATEIbHOCTH, OCBOCHUU TPABUII
0e30MmacHOro o0paIieHus ¢ BeeCTBAMH B TIOBCETHEBHOM KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HauYEHUE MPUOOPENH TaKHe 111, KaK:

— (opmupoBaHHe HMHTEIUIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIBHOMY MPHUHSITHIO PEIICHUH,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
OoOy4JarommMxcss K CaMOCTOSATEIbHOM MO3HABATENLHOM JEATEIbHOCTH, HAyYHbIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALIMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUU;

— o0ecredyeHue yCaoBUi, CITOCOOCTBYIOMIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE ISt
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmeNd (QYHKIMOHATIBHOM W  €CTECTBEHHO-HAYYHOM
TPaMOTHOCTH, B TOM YHCJI€ YMEHHUHA OOBICHATH W OIEHUBATH SIBICHUS
OKpY’KaIOILIEr0 MHUpa, MCIHOJb3Yysl 3HAHUS U OIBIT, MOJYYEHHbIE NPU H3y4YEHUU
XUMHHU, TPUMEHATh UX MPU PEUICHUH TPOOJIEM B IOBCETHEBHOM )KU3HU U TPYAOBOI
JeSITEIbHOCTH;

— (QopmupoBaHue y o0Oydarommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIecO00pa3HOro TMOBEAECHHUS B OBITY M TPYAOBOM JEATEIbHOCTH B UEIAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTHBALlMM K OOYYEHHIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CAMOBOCITUTAHMIO Ha OCHOBE YCBOCHHs OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY IpO(uiIs U HaNpaBlIE€HHOCTU JAajbHeHIIero
oOyJeHus.

Oo11ee YKciio 4acoB, OTBEAEHHBIX JIIsl U3YUYEHUS XUMUHU HA YPOBHE OCHOBHOT'O
oOmero obdpa3oBanus, cocrabisier 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE IOHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJIOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DU3MYECKHUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOAaxX IMO3HAHWS B XUMHH. UHMCTHIE BEIIECTBA U CMECH.
CriocoObI pa3AeieHust CMECEH.

ATOMBI W MOJICKYJIBI. XHUMHYECKHE »dJeMeHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas popmyna. BareHTHOCTh aTOMOB XUMHUUYECKHUX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemiecTB. OTHOCUTENbHAsE aToMHasi Macca. OTHOCUTENbHAS
MOJIEKyJIsIpHasi Macca. MaccoBasi 10JI1 XUMHUECKOTO AJIEMEHTA B COSAMHECHUU.

KonuuectBo BemectBa. Moabs. MosipHas Macca. B3auMocCBsI3b KOJIMYECTBA,
MacCchl M 4YHCJIAa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHUN.

du3nyecKkre U XUMUYECKUE SBIICHUS. XUMHUYECKasl peakius U e¢ MPU3HAKH.
3aK0H COXpaHEHHsS MacChl BEIIECTB. XUMHUYECKHE ypaBHeHUs. Knaccmdukarms
XUMHUYECKUX PeaKIHil (COeqMHEHUS, Pa3JIOKEHUS, 3aMEeIeHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCYI0H, MpaBuiaaMu paObOThI B JIa0OpaTOpHH U
npuémMamMu 0OpalleHus: ¢ JIabopaToOpHBIM O00OPYAOBAHUEM, U3YYCHHE U OMUCAHUE
¢uznyeckux CBOMCTB OO0pa3lOB HEOPraHWYECKHX BEIIECTB, HAOIIOICHUE
busnueckux (MIaBJIeHUE BOCKA, TasHUE JIbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (TOPEHHE CBEUHU, MPOKATHBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) SIBICHUM, HAaOII0eHIE U
OMMCAaHWE TPU3HAKOB IMPOTCKAHWS XWMHUYECKHX peakinuid (pasjoKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3loKeHHE THUIAPOKCHUIA
menu (I1) mpu HarpeBaHum, B3auMOJIeHCTBHE Kele3a ¢ pacTBopoM conu meau (1),
U3Y4YeHHUE CIOCOOOB PAa3JIeJICHHUs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (PuIbTpOBaHUE,
BBITIAPUBAHUE, AUCTHLIAINA, XpoMaTorpadus, MPOBEACHNUE OYNCTKH TMTOBAPESHHOMN
CONMM, HAONIOJCHWE W  ONHCAaHWE  PEe3yJbTAaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWS MAacCChl, CO3/JaHHE MOJIEJeH MOJICKYI
(IIapoCTEepKHEBBIX ).

BaskHelinmue npeacTaBUTEI M HEOPraHNYECKHUX BellleCTB

Boznyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — ameMeHT U mpocToe
BemecTBO. HaxokieHne Kuciopoja B TPUPOAE, (U3MYECKHEe W XUMHUYCCKUC
cBoiictBa (peakmmu TopeHusi). Oxcunapl. [Ipumenenme xucimopoma. CrocoObI
MOJIYYeHHUS] KUCIopoJa B J1abopaTopuu W TPOMBINIUIEHHOCTH. KpyroBopor
Kucnoposa B mpupojie. O30H — alIoTpoIHas MOIU(UKAINS KHCIOPO/Ia.



TernoBoit 3h(dEeKT XMMHUYECKOW peaklud, TEPMOXUMUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb M METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — sneMeHT u mpoctoe BemiecTBo. HaxoxaeHue Bogopoaa B mpupoe,
bu3NYecKue 1 XUMUYECKUE CBOMCTBA, IPUMEHEHHUE, CIOCOOBI oydeHus. KuciaoTer
U COJIH.

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

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTtBOpHI.
HacplllieHHbIE M HEHACBIIIEHHbIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBast 10Jis BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOABL. OCHOBAHUS.
Ponp pacTBOpOB B IpUpoOZi€e U B KU3HU 4deloBeka. KpyroBopor BoAbI B MpUPOJE.
3arps3HeHne NpUpOIHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuil. Oxcuapl. Kiaccuduxanms
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duszndeckue U XUMHYECKUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Krmaccudukanuss ocCHOBaHMM: WIENOYM W HEPACTBOPHUMbIC
ocHoBaHusA. HomeHkiarypa ocHoBaHuii. DU3NYECKHME M XUMHUYECKHUE CBOWMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Commu. Homenknatypa coseil. @U3NYECKUE U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OTPEICIICHUE COJIepKaHusl KUCIOpoaa B BO3yXe, MOTyUEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YyUYCHHE CBOWMCTB KHUCIOpPOJa, HaOIOACHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpanieHus ropeHus (rmoskapa), 03HakoMJIEHUE ¢ 00pa3IiaMu OKCUIOB U OTTUCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpAHHE, pACMO3HABAHUE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3aumo/iericTue Bojopoaa ¢ okcuaoM meau (1) (BozsmoxxHO
WCIIOJIb30BaHNE BUJICOMATEPUAIIOB), HAOIIOJIEHUE 00Pa31I0B BEIIECTB KOJIUYECTBOM
1 Momb, uccIenoBaHME OCOOEHHOCTEH pPAcCTBOPEHHs BEIIECTB C Pa3TMYHON
PacTBOPUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C OMNPEICIEHHON MAaCCOBOM A0Jen
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBUE BOJBI C MeETaUIaMu (HATpUEM H
KaJIbllueM) (BO3MOXKHO HCIIOJIb30BaHUE BHEOMATEpPUANIOB), HCCIEIOBAHUE
00pa3IloB HEOPTaHUUECKUX BEIIECTB PA3JIMUHbBIX KJIACCOB, HAOIIOIEHUE N3MEHECHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIEN0YEH, U3yUEHUE B3aUMOACHCTBUS



okcuza meau (II) ¢ pacTBOpoM cepHOW KHUCIIOTHI, KHCIOT C METaJUIaMHU, peaKUuil
HEUTpaJIN3alUy, IOJYyYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHME OIHOTO
MeTajula IpyruM U3 PacTBOPA COJIM, PEIICHNE dKCIIEPUMEHTAIBHBIX 33a4 10 TEME
«BakHelmme KIacchl HEOPTraHUYECKUX COETUHEHUID.

Iepuoanuyecknint 3akoH u Ilepuoamuyeckast cucreMa XHUMHYECKHX
iemeHnToB JI. U. MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBSA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTE/IbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3JeMeHTOB. IloHsTHE O
IPYIIAx CXOJHBIX 3JEMEHTOB (LIEJIOYHBIE U IIEJIOYHO3EMENIbHBIE METAILIbI,
TaJIOT€HbI, THEPTHBIE Ta3bl). JIEMEHTHI, KOTOpbIe 00pa3yloT aMPOTEepPHBIE OKCHIBI
Y TUIPOKCHUIBI.

[lepunonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /1.
N. Menneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuognyeckoi
cucteMbl xumudeckux snemeHToB Jl. M. Mengeneea. llepuonsl u rpymisl.
Pu3NYECKUN CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOA U TPYIIIILI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M30Tonsl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI04eK aTroMoB MepBbIX 20 XMMHYECKHUX  3JIEMEHTOB
[lepnognueckon cucremsl [[. 1. MenneneeBa. XapakKTEpUCTHKA XUMHYECKOTO
AJIEMEHTA IO ero noyoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX JJIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPyMNIaM U IEpHOaM.

3nauenue [leprnonnueckoro 3akoHa u [leprnoandeckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Uil pa3BUTUA Hayku W mnpaktuku. [[. V. MennemeeB — yd€Hbld U
IpaKIaHUH.

Xnumuueckass cBs3b. KoBaJieHTHas (moJisipHass M HENOJSpHAas) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. VIOHHAs CBSI3b.

Crenenp  okucieHus.  OKHCIMTENIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iponecchbl OKMCIIeHNs U BOCCTaHOBIEHNs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKcnepumenm:

u3ydyeHrue oOpa3loB BELIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
IMAPOKCUIA LIMHKA C pPAaCTBOPAMH KHUCJIOT M IIEJIOYEH, HMPOBEICHUE OIIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakiiy pas3ioKeHHs], COSTUHEHU).

Mesicnpeomemmuoie cea3u

Peanuzanus MeXIpeAMETHBIX CBSI3€M NMPU HM3yYEHWH XMMHHM B § Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHME KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHATUH, TaK Y TOHITHUH, SIBISIOMUXCSI CUCTEMHBIMU JJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OO1ue ecTeCTBEHHO-HAay4YHbIE MOHATUSA: HAY4YHBIH (DAKT, TMIIOTE3a, TEOpUS,
3aKOH, AaHaJlu3, CHUHTE3, KilacCU(UKAIMA, IEePUOJUYHOCTh, HAOIIOJEHHE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEINb, SIBJIICHHE.

®duszrka: Marepus, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUI, H30TOIIbI,
PaZMOaKTUBHOCTb, MOJIEKYJA, AJIEKTPUYECKUH 3apsil, BEIIECTBO, TEIO, OOBEM,
arperaTHO€ COCTOSIHUE BEILIECTBA, ra3, (PU3MYECKUE BEIUYMHBI, EIUHMIIBI
U3MEPEHHUsI, KOCMOC, TUIAaHETHI, 3BE€3/b!, ConHIIE.

buonorus: porocunTes, npixanue, buocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPObI, TOJIE3HBIC
MCKONAEMBIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeuiecTBo M XUMHYECKasi peaKIHs

[lepnognueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOMCTB
XUMHUYECKUX 3JIEMEHTOB IIEPBBIX TPEX NEPHUOOB, KAJINS, KaJbLU U UX COCAUHEHUN
B COOTBETCTBUM C IIOJIOKCHUEM DJJeMEHTOB B llepuonnueckon cucreme u
CTPOEHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3H. THIBI KPUCTAIIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMUYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHWUYECKUX BELIECTB.

Knaccudukanysa XuMuyeckux peakuuid Mo pa3andyHbIM MpU3HAKaM (110 YHUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETCHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U HIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
ypaBHEHHUSI.

[Tonsitue 0 ckopocTH XumMu4eckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOpaTUMbIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOreHHBIX U TeTepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DaKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHOMN peaKuuu. CocraBienue YpPaBHEHU

OKHUCJTUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMA C  HWCIIOJIB30BAaHUEM  METOJa
AJIIEKTPOHHOTO OajaHca.



Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMHU4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakruun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
NOJIHBIE M COKpalIEHHbIE HOHHBIE ypaBHeHUs peakuuid. CBolcTBa KHUCIOT,
OCHOBAHMI U COJIel B CBETE MPEICTABICHUN 00 AIMEKTPOIUTUUECKON TUCCOLUALIUU.
KauecTBeHHbIE peakiiuu Ha MOHBI. [IoHSATHE O THIpOIH3E CONEl.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEISIMM KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa U anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKOU PEAKIIUU OT
BO3JICUCTBUSL  Pa3IMYHBIX  (PAKTOPOB, HCCIEAOBAHUE  AJIEKTPONPOBOIHOCTHU
pPacTBOPOB BEUIECTB, MTpoLiecca AUCCOLMALIMY KUCIIOT, IIEJIOUEH U conel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHANIOB), MPOBEJCHHUE OIBITOB, HILTIOCTPUPYIOIIHUX
OpU3HAKU TPOTEKAaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHUE OCajKa,
BbIJIEJICHUE Ta3a, OoOpa30oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX peakUuid (TOpeHue, peakluu pasiioKeHus,
COCJIMHEHHUS), pACIO3HABAHHE  HEOPraHWYECKUX  BEIIECTB C  MOMOILBIO
KA4YECTBEHHBIX PEAKLIUM HA MOHBI, PEIICHUE DKCIIEPUMEHTAJIBHBIX 3a1a4.

HemeraJyibl 1 MX cOeIMHEHHU S

OOmast xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3HYECKHE CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA HA MIPUMEpPE XJI0pa (B3aUMOIEHCTBUE
C MeTajulaMH, HeMeTallylaMH, uienodyamu). XsopoBojaopod. ConsiHas KHUCIOTa,
XAMHUYECKUE CBOMCTBA, IIOJy4YeHUE, MpuMeHeHue. JlencrBue ximopa U
XJIOpPOBOZOPOJa HA OPTaHU3M 4eJloBeKa. BaxkHenme XJI0puabl U UX HAX0XKICHUE B
IIPUPOJIE.

Oo6mas xapakrtepuctuka s1emMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3MYecKue CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAa U Cepbl. AJIIOTPONHbIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPO, CTpOEHHE, (PU3NUYECKUE U
XUMHUYECKUEe cBOMCTBA. OKCUABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHIIOB.
CepHas kucnoTa, pu3nuecKkue 1 XUMHUYeCKUe CBOMCTBA (00IMe KaK MpeICTaBUTEs
KJlacca KHUCIOT M crnenuduueckue). XUMUUECKUE pPEaklrH, JEKAallue B OCHOBE
MIPOMBIIIUICHHOTO CIOco0a TMOJMy4YeHUs CepHOW KucioThl. [IpuMeHeHue cepHou
KUCIOThl. CONM CEepHOM KHUCIOTHI, KAaYeCTBEHHAs peaklus Ha Cyiab(aT-HOH.
Haxoxnenue cepsl U €€ COCOUHEHUN B IPUPOJE. XHUMHUYECKOE 3arpsi3HEHUE
OKpYXalolel Cpelbl COCOUHEHUSIMU Cepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHE
BO3]lyXa U BOJOEMOB), CITOCOOBI €T0 TIPEIOTBPAIIICHHS.



OO6mast xapakrepuctuka 37JeMeHTOB VA-rpymnmnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XAapaKTEPHBIE CTENIEHU OKUCIECHHS. A30T, pacOpOCTPAHEHHE B MPUPO/IE,
dbusnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupoje. AMMHUaK, €ro
buznyecKkrue 1 XMMHUYECKHUE CBOMCTBA, OMyuyeHue U nmpuMenenne. Conu aMMOHus,
uX (pU3NYEeCKUe U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
cBOiicTBa (0OIlIME Kak TMpeJCTaBUTENS Kiacca KHUCIOT U CIeHU(pUYECKUe).
Hcrnonb30BaHuEe HUTPATOB U COJIE AMMOHHSI B KAYECTBE MUHEPATIbHBIX YIOOPEHU.
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta (KHCIOTHBIE
JOKIM, 3arps3HEHHE BO3ayXa, MOUBBl U BoAoEMOB). docdop, amioTpomHbie
Moaudukauu docdopa, uznueckre U xumudeckue cpoiictBa. Okcua docdopa
(V) u dochopnas kucnora, puU3MUECKUE U XMUMHUYECKHUE CBOMCTBA, MOJYYCHHE.
Hcnonb3oBanue (ochaTtoB B KaueCTBE MUHEPATIBHBIX YI00PEHHIA.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIIEHUS. Y TJIEpPO/], AJTIOTPOIIHbIE MOIU(DUKALINH,
pacnpocTpaHeHue B MpUpPOJE, (PU3NUECKHEe U XUMHUECKHUE CBOMCTBa. AncopOuusi.
Kpyrosopor yraepoga B mnpupone. Oxcuabl yriepona, uX (usmueckue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJYy4YEHUE U
IpUMEHEHUE. DKOJIOTMYECKUE MPOoOJIeMbl, CBSI3aHHbIE C OKcUIoM yriepona (IV),
TUIOTE3a TJI00AJBHOrO TMOTEIUIEHUSl KiMMaTa, MapHUKOBBIM 3¢ dexT. YromapHas
KUCIOTa U €€ coJid, UX (PU3MUECKHEe U XUMHUYECKHE CBOMCTBA, MOJIy4YEHHE U
npumeHeHue. KadecTBeHHass peakiusi Ha KapOoHaT-WOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEULIMHE, IPOMBIILJIEHHOCTH U CEJIbCKOM XO351CTBE.

[lepBoHavasIbHBIE TOHATUSL 00 OPraHUYECKUX BEILIECTBAX KaK O COSIUHEHUSX
yriaepojaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TAHOJ, TJIMLEPHH, YKCYCHAsl KUCIIOTA).
[TpuposHblE HCTOYHUKH YTIEBOAOPOAOB (Yrojib, NPUPOIAHBIA Ta3, HEPTh),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY U HPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BAKHBIX BELIECTBAX: KUpax, OeNKax, yrieBojgax — U ux
poJiM B JKH3HM UEJIOBEKa. MarepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHYECKHE CBOMCTBA, TMOJyYeHUE U
npumeHenue. CoeMHEeHHs KpeMHHMs B pupojie. O01re npeacraBieHus 00 OKCue
kpemaust (IV) u kpemaueBoit kucinote. CHIMKATHI, UX HCIOJIb30BaHUE B OBITY, B
IPOMBIIUIEHHOCTH. BaXkHelie CTpOUTENbHbIE MaTepuasbl: KEpaMHKa, CTEKIIO,
IIEMEeHT, OeToH, kene300eToH. IIpobOiembr 6€30macHOrO  MCIOIb30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

M3y4eHHEe 00pa3ll0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
IPOBEJICHNE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB



UX TPOTEKAHMsI, OMBIThI, OTpa)Kalwllue (QU3NYECKHe W XHMMHUYECKHE CBOMCTBa
TaJIOTEHOB M WX COEIWHEHUU (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPUATIOB),
O3HAKOMJIEHHUE ¢ 00pa3aMu XJIOpUI0B (TAIOT€HHIOB), 03HAKOMIIEHHE C 00pa3iiamMu
ceppl M €€ COEAUHEHUSMHU (BO3MOXXHO MCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOII0/IeHNE Tpoliecca OOYTIIMBAHUS caxapa Mo IeUCTBUEM KOHIEHTPUPOBAHHOMN
CEpHOM KHUCIIOTHI, U3YYEeHUE XUMUUECKIX CBOMCTB pa30aBIEHHON CEpHOM KUCIIOTHI,
MPOBE/ICHNE KaYeCTBEHHON peaKIMu Ha CyJIb(}aT-uoH U HAOMIIOCHUE MTPU3HaKa e
IpOTEKaHus, O3HAKOMIIEHHWE ¢ (U3UYECKUMHU CBOMCTBamMH a3ota, ¢ocdopa U HX
COEJIMHEHUN (BO3MOXKHO MCITOJIb30BAaHUE BUIAEOMATEPUAIIOB), 00pa3liaMH a30THBIX
u (dochopHBIX ynoOpeHui, moJydeHrne, coOnpanne, pacro3HaBaHUE W W3YUCHUE
CBOMCTB aMMHakKa, NPOBEACHUE KAYECTBEHHBIX pEAKIHWM HA HOH aMMOHHUS U
dbochar-uoH U U3yyeHUE MPU3HAKOB MX TMPOTEKAHMS, B3aUMOJICHCTBHE
KOHLIEHTPUPOBAHHONW Aa30THOM KHUCJIOTBI C MEIbI0 (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HM3Y4YEHHE MOJeNel KpPUCTAUIMYECKUX pElETOK anmasa,
rpadura, QymiepeHa, O3HaAKOMIIEHHE C IPOLECCOM aAcOpOLUU pacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIJIEM M YCTPOWCTBOM HIPOTHUBOras3a, IOJIyYEHUE,
coOupaHue, pacrlio3HaBaHUE M M3yUEHUE CBOICTB YIJIEKUCIOrO rasa, MpoBEIECHUE
KAUECTBEHHBIX PEAKIMI Ha KapOOHAT M CUJIMKAT-UOHBI U U3YUYEHHUE MPU3HAKOB MX
POTEKaHUsl, O3HAKOMJIEHWE C MPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH,
pEILIEHUE SKCIEPUMEHTANBHBIX 3a7ad Mo Teme «BakHeilline HeMeTaulbl U HX
COCIMHEHHUSD.

MeTtasiibl M X COeAUHEHUS

OO01ast XxapakTepUCTHUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux TnonoxeHus B llepmoamyeckor cucrteMe xumudeckux daemeHTtoB J[. W.
MenpneneeBa u ctpoeHusi aToMoB. CTpoeHHE MeTauioB. Meraundeckas CBsi3b U
METAJJIMYECKasi ~ KpPUCTA/UIMUECKass  pelIETKa.  DJIEKTPOXUMUYECKUH  pAll
HaMpspKeHU MeTaiioB. u3nueckue U XUMUUECKHE CBOMCTBA MeTayioB. OO0uue
CrocoObl MONy4eHus: MeTayioB. IloHATHE O KOpPpPO3UH METAIJIOB, OCHOBHBIE
CIIOCOOBI 3aITUTHI X OT KOppo3uu. CriiaBsl (CTallb, UyTYH, JIOPATIOMUAHUM, OpPOH3a)
U UX IPUMEHEHUE B OBITY U TPOMBIIIICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
anemeHToB /. . MenzaeneeBa, cTpoeHHE MX aTOMOB, HaXOXJIECHHE B IPUPOIE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUAPOKCUIBl HaTpusi M Kaius. [IpuMeHeHHe IIEeNOYHBIX METalIOB M HX
COCIMHEHUM.

[IlenoyHO3EMENBHBIE METAUIBI MAarHud W KaJIbLIMK: TIOJIOKEHUE B
[Tepnoanueckon cucreMe xumuueckux 3yiemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXAeHUE B pupoje. Puznueckrue 1 XUMHUYECKUE CBOWCTBA MarHus U



KaJbITusl. BaxkHeiime coeuHeHns KanbIus (OKCH, TUIPOKCU/I, COJn). JKECTKOCTD
BOJIbI M CIIOCOOBI €€ yCTpaHEeHUS.

AJtoMUHUN: TIo10)keHue B [leproinueckor cucTeMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHHne aTtoma, HaxOKJIE€HHME B npupone. Pusnueckue u
XUMUYECKHE CBOMCTBA aTtOMHUHMS. AM(POTEpHBIE CBOMCTBA OKCHIA M THAPOKCHUIA
AJTIOMUHUS.

Kenezo: nonoxenue B [lepuoguueckoii cucremMe XMMUUECKUX 3J€MEHTOB /1.
N. MeHnneneeBa, CTpOE€HHE aroMa, HaxOXAeHue B npupoae. Dusznueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. OKCUbI, TuIpoKcuibl U conu xenesa (II) u sxenesza
(IIT), ux cocras, CBOMCTBA U MOJTYyYCHHUE.

Xumuyeckuii IKCnepumenm:

O3HAaKOMJICHHE ¢ oOpa3llaMd METAJJIOB U CIUIABOB, HUX (HU3NYESCKUMU
CBOMCTBaMH, M3Y4YEHHUE  PE3YyJIbTATOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUICOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KaJblIU U HATpUs C BOJOM (BO3MOXKHO MCIOJIB30BAHUE BHJIEOMATEPHAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOLlECCa TOPEHUS JKEJe3a B KUCIOPOJIE
(BO3MOXXHO ~ HCIOJNB30BAaHWE  BHUJICOMATEPUANOB), MPU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMii HA UOHBI: MarHus, KaJablUs, aTIOMUHUS, [TUHKA, xkene3a (1I)
u xenesa (II), menu (II), HaOmiomeHUe M omMHMCaHUE MPOIECCOB OKpaIllIMBaHUs
IUIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiubluid (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEA0BaHNE aM(DOTEPHBIX CBOMCTB THIPOKCUIA ATFOMUHHUS U
TUJPOKCUJIA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/lau mo TeMe «BaxkHeiime
METAJLTbI U KX COSTUHCHUS.

XHUMHUS ¥ OKpPY:KaoUIas cpeaa

BemectBa m Marepuanibl B ITOBCEIHEBHOM KXHU3HM YeEJIOBEKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momorib mnpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarolleld cpeinl (MpeaeiabHasi TO0MyCcTUMast
KOHIIEHTpaius BemlecTs, nainee — [1/IK). Ponb xuMuu B pelieHnH 3KOJIOTMYECKUX
npo0aem.

Xumuueckuii IKcnepumenm:

M3yuyeHue oOpaslloB MaTepUalioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mesricnpeomemmnuwle céasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W TOHATHUM, SIBJISIOIIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.



OOmIrie ecTeCTBEHHO-HAyUHBIE MOHATHUSA: HAYYHBIM (hakT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, Kiaccudukauus, TMEePUOAUYHOCTb, HaOII0/EHuE,
OKCIEPUMEHT, MOJECIUPOBAHUE, H3MEpPEHUE, MOJEIb, SIBJICHUE, MapPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

dusuka: maTepusi, aToM, AJIEKTPOH, TPOTOH, HEUTPOH, HOH, HYKITUA, U30TOIIBI,
PanMOaKTUBHOCTb, MOJIEKyJIa, DIIEKTPUUYECKUI  3apsiz, POBOTHUKH,
HOJYIIPOBOHUKHU, JUAIIEKTPUKH, (OTORJIEMEHT, BEIIECTBO, TeNo, OO0BEM,
arperaTHO€ COCTOSIHUE BEILlECTBa, Ia3, pacTBOP, paCTBOPUMOCTb, KpHCTANINYECKast
pemérka, CIuiaBbl, (U3MUYECKUE BEIUYUHBI, €IUHUIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bl, COHIIE.

buonorusi: ¢otocunres, npixanue, Ouocdepa, sKocucTemMa, MUHEpPAJIbHBIE
yIoOpeHus, MUKPO3JIEMEHThI, MAaKPOAJIEMEHTHI, TUTATEIbHbIC BELIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE IOPOJIbI, MOJIE3HbIE
UCKOTIaeMbI€, TOIUIMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTalOTCS B XOJie OOy4YEeHHS XMMHUU B €IAUHCTBE Y4YEOHOU U
BOCIIUTATEBHOUN JIEATEIIbBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMU POCCUUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSTHIMU B
oOIIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIA3AIMHN O0yUYarOIINXCS.

JIM4HOCTHBIE  pe3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYaloOIIUXCS
PYKOBOJICTBOBAThCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlMd U
pacIIMpEHUE OIbITA ICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTPUOTHYECKOT0 BOCTIMTAHMSL:

LEHHOCTHOTO OTHOUIEHHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY
U HAyYHOMY HACIEIUI0, TTOHUMAHUS 3HAYCHUS XUMHUUYECKON HAyKH B IKU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMAaIUe o
MEPEJIOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U 0OIIECTBA;

2) rpaaaHCKOr0 BOCIIMTAHUSA:

MPEACTABICHUSI O COLMAIbHBIX HOpPMax MW MpaBUIaX MEXKINYHOCTHBIX
OTHOILIEHUH B KOJIJIEKTUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
M0JIE3HOM, y4eOHOUCCIEA0BATENIbCKOM, TBOPUECKON U IPYTUX BUIaX AEATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOHN JESTEIHHOCTH TPU BBIMOJTHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3a7[a4, BBITOJHECHUH XWMUYECKHX HKCIIEPUMEHTOB,
CO3/ITaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO ¥ B3aUMOIIOMOII!
B MpOILIeCCE ATON y4eOHOU JNesATeIbHOCTU, TOTOBHOCTU OIICHUBATH CBOE MOBEJCHUE
U TOCTYIKM CBOMX TOBAapHILEH C MO3UIMKM HPABCTBEHHBIX U MPABOBBIX HOPM C
YYETOM OCO3HAHMUS MOCIEACTBUN IIOCTYIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUA:

MUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW pEakivH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU U COCTABISIONIUE
OCHOBY 11 TIOHUMAHUsSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSI TPUPOJIbI, B3aUMOCBS3SIX YEIIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

MO3HABATEJIbHBIC MOTHBBI, HAMPABJICHHBIC HA TOJIyYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIC I OOBSICHEHUS HAOJI0/IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHON, WH()DOPMAITMOHHOW M YUTATEIbCKOM KYJIbTYphl, B TOM YHCIIC
HABBIKOB CaMOCTOSITENIbHONM paloThl C Yy4YeOHBIMH TEKCTaMH, CIPABOYHOMN



JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI0O0O03HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3OBaHHIO, TPOCKTHOM ©  HMCCIIEIOBATEIHCKON
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOyUEHHS B
JaJIbHEHIIIEM;

4) popmupoBaHusi KyJbTyPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KHW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKH Ha 370pPOBBIM 00pa3 >KW3HU, OCO3HAHHWE MOCICICTBUUA W
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJIs, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH COOMIOJICHUS] TMpaBui O€30MacHOCTH TpU  OOpalieHud C
XUMHUYECKUMU BEILIECTBAMHU B OBITY U PeaIbHON KU3HU;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K MPAKTUYECKOMY U3Y4YCHUI0 Tpodecchil U Tpyaa pa3IuyHOTO poja,
YBa)KEHHE K TPYAY U pe3ysbTaTaM TPYJI0BOM AEATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XUMHHM, OCO3HAHHBIM  BBHIOOP
WHUBUyaIbHON TPAEKTOPUU MPOJOHKEHHUST 00pa30oBaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHenHon npodeccuoHaaIbHON eITENbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHANIBHON CPEJIE;

6) 7K0JIOrHYecKOro BOCIIMTaAHUS

HKOJIOTHUYECKH 11€7I€CO00Pa3HOE OTHOIICHHUE K MPUPOE KaK UCTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, IOHUMAaHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYEeCKOMY M TICHXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
npaBuiI 0€30MACHOTO MOBEICHUS TTPH padOTe C BEIIECTBAMH, a TAKKE B CUTYAIIHSIX,
YTPOKAIOIINX 30POBbIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUS 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOJIHOU CPEIOH, ISl IOBBIIIEHUS
YPOBHSI  DKOJIOTUYECKOW  KYJBTYpbl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M TMyTell UX pelIeHUs MOCPEACTBOM METOJOB XUMUH,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEJIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIIHOU MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeAMETHBIX pe3yJbTaTOB BBIICHSIOT 3HAYUMBIE JUIsS
dhopMUpOBaHUSI MUPOBO33PEHHUSI OOIICHAYYHBIC MOHATHS (3aKOH, TEOPH S, PUHITHII,
runoTe3a, (Qakr, CcucTeMa, TMPOIEeCcC, OHKCIEPUMEHT U Jpyroe.), KOTOpbIe
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpEeAMETax U IO3BOJISIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPeAMETOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHOMN



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IeUCTBUS (IT03HABATENIbHbIE,
KOMMYHUKATHUBHBIE, PETyJISATHUBHBIE), KOTOphIE OOecrneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUIAHUPOBAHUIO U OCYIIECTBJICHUIO y4eOHOM
JEATEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiicCTBUS

Bba3oBble Jjornueckue JeicTBUA:

YMEHUSI MCMOJb30BATh MPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBAaTh CMBICI XMMHUYECKHX MMOHATHNA (BBIAEIATh WX XapaKTePHBIE
MIPU3HAKHN, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHSIMHU), HUCIIOIH30BAThH
TIOHATHS JIJIs1 OOBSICHEHUS OTJIEIBHBIX (P)AaKTOB M SBJICHU, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKALMM XUMHUYECKUX BEIIECTB U XMMHUYECKHX pPEaAKIUH,
yCTaHaBIMBATh MPUUMHHO-CIICACTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3y4YCHUS,
CTPOUTH JIOTHYECKHUE PACCYXKACHUS (MHIYKTUBHBIE, ACTYKTUBHBIC, 10 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHHS,

yMEHUE TMPUMEHSTh B TIPOllECCe TO3HAHUA TOHATHS (MPEAMETHBIE U
MeTarpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC MPEACTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XuMudeckas (opmylia W YypaBHEHUE
XUMUYECKON PEAKIUU — TMPH PEIICHUN YIeOHO-TTIO3HABATENBHBIX 3a7a4, ¢ YIETOM
ATUX MOJIETBHBIX MPEJICTABICHUN BBISIBIISITh U XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKN U3Yy4YaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIUM,
BBISIBIIATH  OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIC CBS3H U
MPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBJICHUX.

Bba3oBble ucciaenoBare/ibCKue 1eCTBUA:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUS, & TAK)KE B Ka4e€CTBE OCHOBBI /ISl POPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MIPaBUILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA

MPUOOPETEHUE OMbITa M0 TUIAHUPOBAHHUIO, OpPraHU3AlMUd W MPOBEIACHUIO
YUYCHMUECKUX JKCIIEPUMEHTOB, yMEHHWE HaOlonaTh 3a XOJOM IIpoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €0 PE3yJbTar, (OPMYITHUPOBATH 0000IIECHUS U
BBIBOJIBI TI0 Pe3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATH OTUET
O MpOJIeTTaHHOM padoTe.

Pabora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIHIO
pPa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOJIYIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(HaygHO-TIOMYJIApHAs JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPaBOYHBIC
nocoOus, pecypcsl MHTepHETa), KPUTHYECKH OIICHUBATH IPOTHUBOPCUYMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHHME MPUMEHATh PA3IMYHbIE METOJbI M 3aIllpOChl MPU IOUCKE U OTOOpE
UHPOpPMAllMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAUMBIX MJIs BBIIIOJHEHUS
y4€OHBIX U MO3HABATEJBHBIX 33/1a4 ONPEJEIEHHOTO TUIIA, TPUOOPETEHNE OIBITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOIl aKTUBHOT'O MCIOJIb30BAHUSI PA3IMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENILHO BbIOMpaTh ONTUMAJIbHYIO (POpMY MpEACTaBICHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 3a7a4d HECIOKHBIMU CXEMaMH, JuarpamMmamy,
npyrumu popmamu rpauKu U UX KOMOWHAIUSIMU;

YMEHUE UCIIOJIb30BaTh MW AaHAJIM3UpOBaTh B Ipouecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIeATEIbHOCTH HMH(POPMAIMIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEJIBCKOTO XO3SIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPYIKAIOIIEW IMPUPOIHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIe y4eOHbIe JeHCTBUS:

YMEHUSI 33]1aBaTh BOMPOCHI (B X0/€ Uajiora v (W) JUCKYCCUH) MO CYIIECTBY
oOcyxgaemMol Tembl, (POPMYIHPOBATH CBOM MPEIVIOKEHUS OTHOCUTENIBHO
BBIIIOJIHEHHUS NIPEIOKEHHON 3a/1a4K;

YMEHUS  NPEICTABIATH  IOJYYEHHBIE  pe3yJibTaTbl  IIO3HABATEJIBHOMN
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTaX; JeJlaTh MpPE3EHTALUIO
pE3yNbTATOB BBINOJHEHUS XMMHYECKOTO JKCIEPUMEHTa (JJa0OpaTOPHOIO OIbITa,
71a00paTOpHOI pabOTHI 10 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
NO3HABATEJIbHOM W MCCIENOBAaTEIbCKOM  JACSATENBHOCTH  MpPU  PELIECHUU
BO3HMKAIOIIMX NPOoOJeM Ha OCHOBE Yyu€ra OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuuid (00cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHALIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBINIOJIHEHHOM pabOThI U JpyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHSA:

YMEHUE CaMOCTOSITENIbHO OMNPENEsATh LEIN JAESITeNIbHOCTH, IUIAHHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeILHOCTh, BBIOUpaTh Harbosnee 3pheKTuBHBIC CIIOCOOBI pelieHusl yUeOHbIX U
NIO3HABATEJIbHBIX 33Ja4, CaMOCTOSTEIIBHO COCTAaBJIATh WIM KOPPEKTHPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEVCTBUWA TPU BBINOJHEHUHM 33JaHUA C YYETOM
MOJIYYEHHUS] HOBBIX 3HAHUU 00 M3y4YaeMbIX OOBEKTaX — BEILECTBAX M PEAKIMIX,
OLICHMBATh COOTBETCTBUE IIOJIyYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIT0JIB30BaTh Y aHAIIM3UPOBATH KOHTEKCTBI, IPEAJIaracMbl€ B YCIOBUU 33IaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
CoJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOM ¢enepaibHOM paboyeil mnporpaMMoH,
BBIJIETISIIOT: OCBOEHHBIE OOYYalOIIMMUCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



NeucTBul, crnenuduueckue Uil TpeaMeTHOM o0jactu  «XUMHUS», BHUIBI
JNEATEIBHOCTH MO  IOJYYEHHID HOBOIO  3HAHUS, €ro  MWHTEpPIpETalUH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYyAIlUsIX.

K xoHiy 00yuenus B 8 kiiacce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCSI YMCHHUIA:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUWA: aTOM, MOJIEKYJa,
XUMUYECKUH 3JIEMEHT, MPOCTOE BELIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas JIOJIsI XUMUYECKOTO AJIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJI, KHCIIOTAa, OCHOBAaHHE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKaIUs peakuui: peakuuu
COCMHEHUSA, PEAKLIHMH PA3JIOKECHUS, PEAKIUU 3aMEIICHUS, PEAKINU
0OM€Ha, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIOBOU 3P (EKT peakiuu,
SJIpO aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTaJIb, paauyc aToma,
XUMUYECKasl CBSI3b, NMOJISIPHAS W HEMOJIApHAsl KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBasi JOJi1 BEIIECTBa
(TpolieHTHAs! KOHIICHTPAIlUs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSThH 3TU OHATHUS MPU ONMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJMKY JJIS COCTaBJICHHUS (HOPMYJT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIIUN;

e OIpENENSATh BAJIGHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCIMHECHUSIX,
CTENEHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbiBaThb cMbici [lepuoanueckoro 3akona JI. WM. Mennaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJAUYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoanueckoil cucreme,
3aKOHOB COXPAaHEHMSI MacChl BEUIECTB, IMOCTOSHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTaipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoauueckoit
CUCTEMbl XHUMHYECKHUX OJJIEMEHTOB: pa3iaudaTh IMOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymma)y, Maneie u
OOJIbIIIME TIEPUOJIbI, COOTHOCHUTH OOO3HAYEHHS, KOTOpPhIE HMEIOTCS B
tabnune «llepuoauueckass cuctemMa Xumudeckux odjemeHToB [, U.
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps]l Apa, OOIIEE YUCIIO JIEKTPOHOB U
pacrpeiesieHrue UX 1Mo JIEKTPOHHBIM CIIOSM);

KJIacCU(PUIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHUYECKHE PEaKIUH (M0 YUCIYy M COCTaBy YYacTBYIOIIMX B pPEaKIHUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

POTHO3UPOBATH CBOIMCTBA BELIECTB B 3aBUCUMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XHUMHUYECKUX TPEBpAICHUNd B
Pa3INYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHUMHYECKOTO 3jeMeHTa 1o (opMmyse COEIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOJUTH PACUETHI IO YPABHEHHUIO
XUMHUYECKOHN peaKlnu;

IPUMEHSATHh OCHOBHBIE ONIEPALIMU MBICIUTEIbHON ACSITENLHOCTY — aHAJIU3 U
CHUHTE3, CpaBHEHHE, OO0O0OIIEHHEe, CHCTeMaTH3aIluio, Kiaccu(uKaluio,
BBISIBJICHUE TMPUYMHHO-CIIEACTBEHHBIX CBS3€H — JUIS M3Y4YEHHs] CBOWCTB
BEIIECTB M XWMHUYECKHUX pEaKlud, eCTECTBEHHO-HAYYHBIE METOIBI
NO3HaHUs — HAOIIOJEHUE, H3MEpPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CJIEIOBATh IPaBHJIaM IMOJIb30BAHUS XUMUUYECKOUN OCYA0M 1 1a0OpaTOPHBIM
o0opyJoBaHMEM, a TaKXe mpaBuwiaM oOOpalleHHs C BElIeCTBaMU B
COOTBETCTBHUM C HWHCTPYKUMSMU TIO BBITIOJHEHUIO J1a00OpATOPHBIX
XUMHUYECKHUX OMBITOB IO MOJYUYEHHUIO U COOMPAHUIO T'a3000pa3HbIX BEIIECTB
(Booposia M KHUCIIOpOJa), MPUTOTOBJIEHUIO PACTBOPOB C OINpeAeEHHON
MacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M IPOBOJAUTH
XUMHUYECKHE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCIJIOT C TTIOMOIIbIO UHJIUKATOPOB (JTaKMYyC, eHON(PTAICUH, METUIOPAHK

U Jpyrue).

K koHniy oOyueHus B 9 kiacce npeMeTHbIe pe3ysIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XHUMHMUYECKHUX NOHATHWA: XHWMHYECKHU
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTUOH, AaHWOH, IPOCTOE BELIECTBO,
CJIO)KHO€ BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPHULATEIIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKiusi, XUMUYeCcKas CBs3b, TEIUIOBOU 3PdeKT
peakuuu, MOJib, MOJSIPHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJMTUYECKAS] OUCCOLUMALMS, PEaKUUA HOHHOTO
oOMeHa, KaTaiu3aTop, XHWMHUYECKOE€ paBHOBecHe, oOOpaTUMble U



HEOOpaTUMBbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHUE, aJUIOTPOIU,
aM(pOTEpPHOCTb, XUMHYECKast CBSI3b (KoBayeHTHas, MOHHAs,
MeTauInYecKasi ), KpUCTAIINYEeCKask pelETKa, KOPPO3HUsl METAJUIOB, CILIABHI,
CKOPOCTh XMMHUYECKON pEeaKINH, MPEAEIbHO JOIYCTUMAas KOHLIEHTpauus
ITJIK BemiecTBa;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONB30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIUN;

ONPENEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX pA3IUYHOIO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIACCY COEOUWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJECHTHAs, HMOHHAsg, METAJUIMYECKasi) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsijl MOHA M0 XUMUYECKON (QopMylie, XapakTep Cpebl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cmbich Ilepumoamueckoro 3akona [[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHUE: OIHUCHIBATh U XapaKTEPU30BATh
Tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynna (A-rpymma)» U «modouyHas
noarpynna (b-rpynma)», manbsie u OOJbBIIME MEPUOIBI, COOTHOCHUTH
0003HaY€eHUs1, KOTOPbIE UMEIOTCA B IEPUOANYECKON TabIUIE, C YUCITOBBIMU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsa  sAApa, ofllee YuCiIo BJIEKTPOHOB U paclpeleieHue HX 10
AJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MEHECHHUH
CBOMCTB 3JIEMEHTOB M HMX COCAUMHEHUH B Mpejesiax MajblX MEPUOJIOB U
TJIaBHBIX MOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMHUUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOLIMX B pEaKIUU
BELIECTB, MO TEIUIOBOMY 3(PQEKTy, N0 M3MEHEHHUIO CTENEHEW OKHCIICHHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHUYECKHE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAs OMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTABJISITh  YPaBHEHHUS AJIEKTPOJUTHYECKOM AMCCOLUMALUUA  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, YypaBHEHHS pEaKIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3U MEXKY BEIECTBAMH PA3INYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKITUi
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OajaHca ITUX PEeaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX IMPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcCChI BEIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO 3JeMeHTa Mo (opMyse COeAMHEHUS,
MacCOBYIO JIOJTIO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO
XUMHYECKOHN peaKkinu;

COOJTFOIaTh TIPaBHIIA TIOJB30BAHUS XUMUYECKOM MOCYI0N U JIAOOpaTOPHBIM
o0opy/ioBaHMEM, a TakKXe TMpaBwia oOpalleHHus C BeIlIeCTBaMH B
COOTBETCTBHHM C WMHCTPYKIHMSIMH TIO BBIIOJTHCHHUIO J1abOpaTOPHBIX
XUMHUYECKUX OMBITOB 110 MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbBIX BEIIECTB
(aMMmaka u yTrieKucioro rasa);

MIPOBOJIUTH PEAKIUH, TOATBEPKIAIOIINE KAUeCTBEHHBIN COCTAB Pa3TUYHBIX
BCIIIECTB: PACMO3HABATh OMBITHBIM IYyTEM XJIOPHA-, OpOMHUI-, HOAWI-,
KapOoHart-, (ocdar-, cunmkar-, cyabdar-, TUAPOKCHUII-UOHBI, KATHOHBI
aMMOHHUSI MU HMOHBI M3YYEHHBIX METAJUIOB, NMPHUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPTraHUYECKUX BEIICCTB;

MIPUMEHSTH OCHOBHBIE OTIEPAIIN MBICIIUTECILHOMN IEATeTLHOCTH — aHATN3 U
CUHTE3, CpaBHEHHUE, 0000IIEHNEe, CUCTEMATU3aIINIO, BBISIBIICHUE PUUYNHHO-
CJICICTBCHHBIX CBSI3€H — JIJIT M3YyYCHHsI CBOMCTB BEIIECTB M XMMHYECCKUX
peakiuii, €CTEeCTBEHHO-HAYYHbIE METO/bl TO3HaHUS — HaOII0IeHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peaibHbIA U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuyecTBO YacoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBbIE)
KonTposabHubie IpakTuyeckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3znea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA
XuMust — BakHas 00J1acThb

11 €CTEeCTBO3HAHUS U 5 ) bu6mmoreka [IOK

' MPAaKTUYECKOU NEeATEILHOCTH https://m.edsoo.ru/7f41837¢c

yeJoBeKa

12 BemecTBa 1 xuMuueckue 15 | bu6nuoreka [IOK

' peakunu https://m.edsoo.ru/7f41837¢

Hroro no paszneny 20

Pasjen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB
)1 Boznyx. Kucnopon. ITonstue 6 bubmuoreka [JOK

' 00 okcugax https://m.edsoo.ru/7f41837¢c
5 Bogopoa. Ilonsitue o 2 | bubnmnorexka HOK

' KHCJIOTaX U COJIIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 5 1 I bu6nuoreka [IOK

' OCHOBaHMSAX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIACChI 1 | 1 bubmuorexa [JOK

' HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pazpnen 3. llepnonnueckuii 3axkoH u llepuoguyeckas cucrema xumndeckux 3j1eMeHToB /. . MenaesneeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU




3.1

3.2

[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema
XUMHUYECKUX dieMeHToR /1. M.
MenneneeBa. CTpoeHue aroma
XUMHYECKas CBA3b.
OKucauTenbHO-
BOCCTAHOBUTEIBHBIE PEAKIIUN

Hroro no pasneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

15

68

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

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

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c

bubnuorexa [JOK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uu(ppoBbIe
Ne i/m P Konrpoabnsie IIpakruyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nea 1. BemecTBo U XuMH4YecKkHe peakiun
11 [ToBTOpeHwue U yriayoieHne 3HaHu| 5 | bubnuoreka [IOK
' OCHOBHBIX pa3/JeoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
' peaxiuii https://m.edsoo.ru/7t41a636
13 DIIEKTPOTUTHIECKAS JUCCOLHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Hroro o pazneny 17
Pa3nes 2. HemeTa/ibl M X coeIMHEHUS
)1 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoteka [IOK
' anemeHToB VIIA-rpynmsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHYECKUX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [TOK
' PYTHEL Lep https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Bubmmorexa [IOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
24 aneMeHToB [VA-rpynmsl. Yraepoa u 8 1 2 bubmmorexa [IOK
' . PYIHEL POx https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEANHEHUS
Hroro no paszneny 25




Paznen 3. MeTaJJIbI M UX COeAUHEHUS

. bubnuorexa [JOK
3.1 Obmpae cBOHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxxueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasnen 4. Xumus u okpyxaiomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmmorexa LOK
' m P https://m.edsoo.ru/7f41a636
Wroro no pazaeny 3
PesepBHOE BpeMms 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara ungpoBbie
Tema ypoka Konrpoabnbsie IIpakTuueckue A p
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
| [Ipeamer xumun. Pons xumuu B 1 bubnunoreka LIOK
’KU3HU YesloBeKa. Teila U BelecTBa https://m.edsoo.ru/ff0d210c
’ ITonsiTe 0 MeTO1aX MO3HAHUS B | bubnuoreka [{OK
XUMHHU https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpasuia
3 paboTHl B 1a00paTOPUU U IPUEMBI | bubnnorexa [JOK
oOpareHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTtele BemecTBa 1 cMecH. CriocoObl 1 bubmmoteka [IOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padbora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmmorera [OK
8 . PHMEP https://m.edsoo.ru/ff0d28c8
OUYHUCTKHU TTOBAPEHHOM COJIN)»
but6mmoreka [IOK
6 ATOMBI ¥ MOJICKYJTBI 1
Y https://m.edsoo.ru/ff0d2a6c
7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bubmuoreka [IOK
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u clnoKHBIE BENIECTBA 1 bubmmorexa [IOK
p m https://m.edsoo.ru/ff0d2a6c¢
bub6 OK
9 ATOMHO-MOJIEKYJISIPHOE YUECHHUE 1 nosmorexa I

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSIHCTBA COCTaBa BCIIICCTB.

bu6nmmoreka [IOK

10 X eckas (o a. BaientHoc
M A bopmyn HTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHUYECKHUX 3JIEMEHTOB
1 OtHocuTeNbHAs aTOMHAs Macca. bubnuorexa [JOK
OtHocuTeNbHAs MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
2 MaccoBast 10711 XHMAYECKOr0 bubnunorexa LIOK
DJIEMEHTA B COCAUHEHUHU https://m.edsoo.ru/ff0d350c
13 KomnuuectBo BemiectBa. MoJib. bubnuoreka [IOK
MousipHas macca https://m.edsoo.ru/ff0d5230
14 dusnyeckrue 1 XUMHYCCKHUE SIBJICHUS. bubmmoreka [JOK
XuMHYECKask peaKius https://m.edsoo.ru/ff0d37fa
s [Ipu3Haky U ycinoBUs MPOTEKAHUS Bbu6mmotreka [JOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BELIECTB. bubnmnorexa [JOK
XHWMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brluucnenus koamuecTBa, MacChl
17 BEILIECTBA 110 YPABHEHUSIM brbmmorexa [TOK
yp . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIU
Knaccudukanms xumuuecknx
18 €aKIui (COeTMHEHMS, PA3I0KEHUS bubmmorexa OK
P P : https://m.edsoo.ru/ff0d334
3aMEIICHHS, OOMEHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
bubnunorexa LIOK
19 sHukIoneauct. O0o0mEeHne 1
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonrtponsHas padora Nel mo reme bubmuorexa [IOK

«BCIIIeCTBa U XUMHUYCCKUC PCAKITU

https://m.edsoo.ru/ff0d4290




Bo3nyx — cMech razos. Coctan

bu6nmmoreka [IOK

21 .K —
BOSAYXa, BHCIOPOI — SJICMEHT 1 https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
du3nYeCcKre U XMMUYECKUE CBOMCTBA
22 KHCJIOpoJia (peaKIuy OKUCICHUS bubamorexa LOK
POAA Lpeaith . https://m.edsoo.ru/ff0d4614
ropenue). [TonsTue 06 okcumgax
CriocoObl MoTy4eHust KUCIOPOa B
23 nabopaTopuu iqn OMBII_HJ'IerHOCTI/I bubmorexa LIOK
patop p ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TemnoBoit 3¢ ekt xumMuaeckoit
24 peaKkIuu, MOHATHE O bubnunoreka LIOK
TEPMOXUMHUYECKOM YPABHEHUH, DK30- https://m.edsoo.ru/ff0d4790
1 SHJOTEPMUYECKHUX PEAKIIHIX
TomnuBo (HedTh, yroib U METaH).
25 3ar HSHGI—EHeql:OS . a, CIIOCOOBI Zro bubmmorexa LIOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIIECHUS
ITpakTruyeckas pabora Ne 3 o Teme
26 «ITonyuenue u cobupanue bubmmorexa LIOK
ya p . https://m.edsoo.ru/ff0d4aec?2
KHCJIOPOJIa, U3YYCHHE €T0 CBOMCTBY»
7 Bonopox — anemeHT u npocroe bubnuoreka [IOK
BelecTso. HaxoxaeHnue B mpupoje https://m.edsoo.ru/ff0d4dd0
)3 dOusndecKknue U XUMHUYECKHE CBOMCTBA but6mmorekxa [IOK
Bojopoaa. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
but6mmorekxa [IOK
29 IlonsiTHE O KMUCIOTAX U COJIAX
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmoreka [JOK

nmabopaTopun

https://m.edsoo.ru/ff0d4dd0




[IpakTrueckas padota Ne 4 o Teme

bu6nmmoreka [IOK

31 «lonyuenne n cobuparne so10pona, https://m.edsoo.ru/ff0d442
W3Yy4YEHUE €ro CBOMCTBY

0 Mounsipabiii 00BEM ra3oB. 3aKOH bubmmoreka [JOK
ABorazapo https://m.edsoo.ru/ff0d542e
Brruucienunsa o0béMa, KOJIMYECTBA

33 BEIIIECTBA ra3a M0 €ro U3BECTHOM bubmmorexa [IOK

0 Y https://m.edsoo.ru/ff0d55a0

KOJIMYECTBY BEIIECTBA WU 00BEMY
Beruncnenus 006EMOB ra3oB 10

34 ABHEHHIO PEaKIUd Ha OCHOBE bubmmorexa [TOK

BH

P "p B o https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIICHUH Ta30B

35 dOu3nvecKrue 1 XUMUYECKHE CBOMCTBA bubnuoreka [{OK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHuil. [Tonstue 06 bubmmnoreka HOK
WHIAKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTens.

37 HacsImieHHble ¥ HEHACHIIIICHHBIE bu6mmoteka IIOK
pactBOpbl. MaccoBas 10Jis BEHeCTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTuueckas pabora Ne 5 o Teme
«IIpuroroBieHne pacTBOPOB C bubnmoreka [JOK

38 . . .
OIpeAEIEHHON MacCOBOM J10JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»

39 KonTponbhas padora Ne2 o teme bubmuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342

40 Oxcunsl: cocTaB, KacCupUKaIs, bubnuotexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e




[TonydyeHue 1 XuMHYECKHUE CBOICTBA

41 KHCJIOTHBIX, OCHOBHBIX U bubmmorexa OK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
4 OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIHS, bubnunorexa LIOK
HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
43 [TosnydyeHne u XUMHUYECKUE CBOWCTBA Bu6muoteka [JOK
OCHOBaHHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6nmorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [losyyeHne u XUMHUYECKUE CBOWCTBA Bbu6mmotreka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCO((SBI;) 101 )eHI/ISI nganIc)KI/Ie bubmorexa [IOK
N YACHI, https://m.eds00.ru/00ad9474
CBOICTBa
[IpakTnueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bubnnorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCJTUHEHMIN»
I'enetnyeckas CBS3b MEKIY
48 KJaccaMy HEOPTraHUYECKHUX bubmmorexa [IOK
. p https://m.edsoo.ru/00ad9a50
COETMHEHUI
49 O06001IeHre U CUCTEMAaTU3 A bubmuoreka [IOK
3HaHUH https://m.edsoo.ru/00ad9cb2
KonTponbhas padorta Ne3 mo teme
" but6mmoreka [IOK
50 OCHOBHBIE KJ1acChl HEOPTaHUYECKUX

coequHeHun"

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




[lepBbie NOMBITKY KJIaCCUPUKAITUU

51 XUMHYECKUX 3IeMEHTOB. [IoHsaTHE O bubmmorexa [TOK
’ https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJHBIX HJIEMEHTOB
[Tepuonuueckuii 3aKOH U
57 [Tepuonuueckas cucrema bubnmnoreka HOK
XHUMHYECKUX dj1eMeHToB /I, U. https://m.edsoo.ru/00ada52c
MemneneeBa
53 [Iepuopapl, rpymmsl, TOATPYIIILI bubmmorexa [IOK
PUOJLBL, TPYIIBL, HOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubmmoreka [JOK
siaep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3J1eKTPOHHBIX 000JI04EK
55 aToOMOB dJeMeHTOB Ileproamyeckoit bubmorexa LIOK
proa https://m.edsoo.ru/00ada6bc
cuctemsl /[. 1. MennaeneeBa
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubnuoreka [IOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MeHpeneeBa
3nauenue [lepuoauyeckoro 3akoHa
57 JUIS pa3BUTUS HAYKU U MPaKTUKU. []. bubmuoreka [IOK
N. MenaeneeB — y4€HbIH, MeIaror 1 https://m.edsoo.ru/00ada96e
TpaKIaHUH
PeszepBHbIil ypok. O6001ICHIE 1
58 CI/ICTEM&TI/ISZP WSl 3HAHMH / bubmmorexa [IOK
. 1 https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas pabota
KonTponbHas pabota Ne4 mo Teme
59 «CtpoeHue aroma. XuMudeckas bubmuoreka [JOK

cBs13b» / Beepoccuiickas
mpoBepoyHas padbora

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




60 DJIEKTPOOTPULIATETLHOCTh aTOMOB 1 bubnmnoreka HOK
XUMUYECKUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnmorexa [IOK
61 VoHHas XHMHHeCKast Cos3b ! https://m.edsoc%.lru/OOadac34
2 KoBasieHTHas monsipHast XuMU4ecKas | bubmmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasientHas nenomnsipuas 1 bubmmoreka [JOK
XUMHUYECKAsA CBSI3b https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
o4 Crenens okHcieHus ! https://m.edsofru/OOadanS
65 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC 1 bubmuoreka [IOK
peakunu https://m.edsoo.ru/00adb076
bubmuoreka [IOK
66 OKuCIUTENN U BOCCTAHOBUTEIIH 1 https://m.edsogru/OOad 076
PesepBHelit ypok. O60011IeHNE 1
67 CHUCTeMaTH3aIvs 3HaHUH 110 TeMe | bubnuoreka [{OK
«CTtpoeHne aroMa. XuMHU4IecKast https://m.edsoo.ru/00ad9cb2
CBSI3bY
68 PezepBHblit ypok. O00011eHNE U 1 bubmuoreka [IOK
cucTeMaTHu3alus 3HaHu| https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabsubie IIpakruueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl

Ilepnonnueckuit 3aK0H.

| [lepuoanueckas cucrtema | Bbu6mmotreka [JOK
XUMHYECKHUX d1eMeHTOB /JI. H. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMHYECKHUX 3JIEMEHTOB 1 bubmorexa LIOK

. https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HoMeHKIaTypa | bu6nmorexa LIOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buisl XumMHu4yeckoil CBSA3U U THIIBI | bu6mmoteka IIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «IToBTOpenue u yrioyoneHue | |
3HaHUI OCHOBHBIX Pa3/ieNioB Kypca
8 Kiacca»

6 Krnaccudukanus XuMHueckux ! bubmuorexa [IOK
peaKuurii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN

7 eakuu. IIoHsITHE 0 TOMOI€HHBIX U 1 bubmorexa LHOK
p ) https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX

g [TonsiTHe 0 XMMUYECKOM | bubnuorexa [JOK

paBHOBecHH. DAKTOPBI, BIUAIOLINE

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




Ha CKOPOCTh XUMUYECKOU PEeaKINU
Y TIOJIOKEHUE XUMHYECKOTO
paBHOBECHs

Ucconuanmsa. XUMUYECKUE
peaKkury B pacTBOpax»

OKHCIUTETBHO- bubnunorexa LIOK
9
BOCCTAaHOBUTEJbHBIE PEAKLIUU https://m.edsoo.ru/00adcade
Teopus 31EKTPOIIUTUYECKON
10 nuccormanuu. CUiIbHBIE U ci1a0bie buGnuorexa [IOK
’ https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI
11 HMonnrle ypaBHEHUS peakIini buGnuorexa [IOK
P beak hitps://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
2 OCHOBaHHI B CBETE MPEICTABICHUM bubmmoreka [JOK
00 2JIEKTPOJIUTUYECKON https://m.edsoo.ru/00add5d8
IUCCOLINAINT
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEACTaBIECHUI 00 bubnuorexa [IOK
bes 5 hitps://m.eds00.ru/00add8b2
AIEKTPOJIIUTUYECKON JUCCOIHAITTT
14 IlonsTue o ruapoanse coje bubnuorexa [IOK
P hitps://m.eds00.ru/00add9d4
s O06o001meHre U CHCTEMaTH3aIIHS bubnuoreka [{OK
3HAHUH https://m.edsoo.ru/00addd12
ITpakTuyeckast padora Ne 1.
16 «Pemienne 3xcnepuMeHTAILHBIX Bubmrorexa OK
P https://m.edsoo.ru/00addbfa
3a1au»
KonrtponsHast padota Ne2 o reme
17 «DJIEKTpOIUTHYECKAs bubmuoreka [JOK

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




OO01as xapakTepuCTHKA raJOreHOB.

18 XHUMHUECKHE CBOMCTBA Ha IIpPUMEpPE bubmmorexa LOK
PHMEP https://m.edsoo.ru/00addfe2
xJjiopa
Xnopooaopon. ConsiHasi KUCIIOTa,
19 XUMHYECKHE CBOMCTBA, ITOJIYUCHHE bubnmnorexa HOK
’ yi ’ https://m.edsoo.ru/00ade 104
MIPUMEHCHHE
[IpakTuueckas pabora Ne 2 o teme
20 «[Tonyuenne conTHON KUCIOTHI bubmorexa HOK
yi N . ’ https://m.edsoo.ru/00ade348
U3y4YeHHE € CBOMCTBY
Brruucnenust mo ypaBHeHUSIM
21 XUMHUYECKHUX PEaKIIUU, €CIIN OJUH buGnuorexa [IOK
p ’ https://m.edsoo.ru/00ade488
W3 peareHTOB JaH B U30bITKE

2 OO01mmas xapakTeprcTHKa SJICMCHTOB bubnnoreka [JOK
VIA-rpynmel https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(UKALIUY CEPHI.

3 Haxoxnenue cepbl u € bubmuoreka [IOK
COECIMHEHHH B IIPUPOJE. https://m.edsoo.ru/00ade64a
XHAMHYECKHE CBOMCTBA CEPBI
CepoBOa0OpO, CTPOCHHE,

P P P bu6mmoteka IIOK
24 ¢busnyeckue 1 XUMHUYECKHUE
. https://m.edsoo.ru/00ade802
CBOICTBa
Oxcupl cepbl. CepHasi KHCIIOTA,
25 ¢bu3nyeckrue 1 XuMHUYeCKHe Bubnmorexa [IOK
. https://m.edsoo.ru/00adea28
CBOMCTBa, IPUMEHEHNE
XUMUYECKUE PEAKIINH, JICKAIIHIE B
26 OCHOBE MPOMBIIIJIEHHOTO CItoco0a bubnmoreka [JOK

MOJIyYEHUS] CEPHOI KUCIIOTHI.
XHUMUYECKOE 3arpsi3HEHUE

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




OKpY’KaroIlen cpeibl
COCJIMHEHUSIMU CEPbI

Brruncienue MmaccoBoU I0IU

bubnunoreka LIOK

27
BBIX0J1a IPOAYKTa pEAKLIUU https://m.edsoo.ru/00adec8a
OO01mmas xapakTepuCcTHKA SJICMEHTOB
VA- Bl A30T,

28 acnrpoycri aHeHue B IIPUPOE bubmorexa LIOK
pactipoctp pHp ’ https://m.edsoo.ru/00adeea6
(bU3UYECKHEe U XUMUYECKUE
CBOMCTBA
AmMMHaK, ero Gu3nvecKue u

29 XUMHYECKHE CBOMCTBA, IMTOIYUCHHE bubmorexa HOK

> OV https://m.eds00.ru/00adf004
Y IPUMCHEHUE
[IpakTuueckas pabora Ne 3 o Teme
30 «ITonmyuenne aMMHuaka, U3ydeHue bubmorexa LHOK
yqu » M3V https://m.edsoo.ru/00adf180
€ro CBOMCTB»

31 A3OTHAas KUCIOTa, €€ (hu3nuecKue u bu6nmorexa LIOK
XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonws3oBanre HUTPATOB U COJEH
aMMOHHS B KaU€CTBE MHUHEPATbHBIX

32 no0peunii. XUMHUYECKOE bubnmorexa OK
yAOoP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOILIEN CpeIbl
COEINHEHHUSIMH a30Ta
Dochop. Oxcun dhochopa (V) u

33 (pocg)o pHaH KI/ICJ‘I((i))Ta ®¢)IE3I/I(‘162:KI/IC " bubnmorexa LOK

p L https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOICTBA, MOJIyYCHUE
34 Ucnons3zoBanne pocdatos B bubnmoreka [JOK

Kau€CTBC MUHCPATIbHBIX

https://m.edsoo.ru/00adfc20




ynoOpeHul. 3arps3HeHne
MIPUPOIHOM cperbl hocdaTamu

Yrnepon, pacnpocTpaHeHue B

35 npupoie, Gu3nIecKue u buGnnorexa [IOK
PHPOAC, g https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxcunsl yriaepona, ux (pu3nveckue
U XUMHYECKHE CBOMCTBA.
36 DKOJIOTUYECKHUE IIPOOIIEMBI buGnuorexa [IOK
p ’ https://m.edsoo.ru/00adfebe
CBSA3aHHBIE C OKCHJIOM yTJIepoJia
(Iv)
37 YroapHas KUCIIOTa U €€ COJIU buGnuorexa [IOK
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o Teme
33 "[losrydeHne yrieKucioro rasa. bubmmnoreka HOK
KauectBennas peakuus Ha https://m.edsoo.ru/00ae027¢e
kapOoHaT-uoH"
[TepBoHavasbHBIC TOHSATHUS 00
39 OpraHMYeCcKUX BEIIeCTBaX KaK O bubnmorexa OK
p https://m.edsoo.ru/00ac054¢e
COEIMHEHMSX YIiiepo/ia
bu6mmoteka IIOK
40 Kpemunii 1 ero coequHeHust
P & https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5.
A1 Pemrenne skcnepuMeHTaIBHBIX bu6muoreka [JOK
3a7a4 1o TeMme «Baknaeiimue https://m.edsoo.ru/00ae0bf2
HEMETAJUIBI U UX COEINHEHUIY
KonTponbnas padota Ne3 o teme
. bubnuotexa [JOK
42 «Baxuelnme HeMeTaUIbl U UX

COCAUHCHUA»

https://m.edsoo.ru/00ae0e18




OO6m1as XxapakTeprucTrKa
XUMHUYECKUX IIIEMEHTOB —
METaJUIOB. MeTayuinyeckas CBA3b U

bu6nmmoreka [IOK

43
MeTaJunyecKas Kpucrajuimyeckas https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUe CBOMCTBA
METAIIOB
XHUMHUYECKHE CBOMCTBA METAJLIIOB.
44 DIEKTPOXUMHUUECKUH PsI Bubmiorexa OK
p . P https://m.edsoo.ru/00ael 156
HaIpsHKEHUHA METaJUIOB
O61ue cnocoObl MOTy4YeHHs
MmetauioB. Criasel. Beruncnenus
45 0 YPaBHEHUSIM XUMHUYECKUX Bubmiorexa OK
yp . https://m.edsoo.ru/00ael 156
peakiuii, €ciii OJIMH U3 PearecHTOB
COJICPKUT MPUMECH
46 IlonsaTue o KOpPO3UU METATIIOB bubnmorexa [IOK
PP https://m.edsoo.ru/00ae1278
bu6nunorexa LIOK
47 €JIOYHBIE METAIIbI
m https://m.edsoo.ru/00ae14b2
43 OKcubl ¥ THAPOKCUIBI HATPUS U bubnnorexa [JOK
Kaausa https://m.edsoo.ru/00ae14b2
49 [llenouHo3eMenbHBIE METAILITBI — bubmuoreka [IOK
KaJILIIUA Y MarHui https://m.edsoo.ru/00ael5e8
50 Baxxuelinme coenMHEHNS KAJIbIU bubmmorexa TIOK
https://m.edsoo.ru/00ael5e8
51 O000I11IeHIE U CUCTEMATU3ALIUS
3HaHUHU
5 JKEcTKOCTh BOMBI U CITIOCOOBI €€ bubnuorexa [JOK

yCTpaHEHUs

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




[IpakTrueckas padota Ne 6 o Teme

53 "XKEcTKOCTh BOABI M METOJEI €6 bubnmnorexa HOK
" https://m.edsoo.ru/00aelae8
YCTpaHECHHS
. bu6nmoreka [IOK
>4 AJTIOMHHHH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnmnoreka HOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
56 Weneso bubnunoreka LIOK
https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTH bubnuorexa [IOK
xenesa (I1) u sxenesa (III) https://m.edsoo.ru/00ae35e6
53 O06o001IeHNEe U CUCTEMATU3ALIHS
3HAHUH
ITpakTuueckas padora Ne 7.
59 Pemenue skcriepuMeHTaIbHBIX bubmuoteka [IOK
3aj1a4 1o teme «BaxHeime https://m.edsoo.ru/00ac3de8
METAJTBI ¥ UX COCTUHCHUSI
Brruncnenus mo ypaBHEeHUSIM
XUMHUYECKHUX PEaKIIHid, €CIIU OJUH
60 U3 pEareHTOoB JlaH B U30BITKE WU bubmuoreka [OK
COACPKUT MpuMecH. Berancnenus https://m.edsoo.ru/00ae1750
MacCOBOH J0JM BBIXO/a TIPOIYKTa
peakmmn
61 O06001IeHre U CUCTEMATU3 AL
3HAHUH
KonTponbHas pabota Ne4 mo Teme
62 «BaxkHeume MeTasabl U UX

COCOAUHCHUA»




63 BemecTBa u maTepuaisl B | bubnmnoreka HOK
MOBCEIHEBHON XU3HU YEI0BEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3sHEHUE | bubmmoreka [JOK
OKpY>Kalolleu cpeibl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perieHun | bubnmnoreka HOK
IKOJIOTHYECKUX TPOOIEM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O6o011eHue 1 | bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PezepBublit ypok. O6o011eHuE U | Bbu6mmoteka [JOK
cucTeMaTu3alisl 3HaHUH https://m.edsoo.ru/00adb33c
68 PezepHbiit ypok. O6001eHne u | bubnuoreka [IOK
cUucTeMaTu3auus 3HaHUI https://m.edsoo.ru/00ad9cb2
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

8 KUIACC

Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1

IIo Teme: ((HCpBOHaLIa.HI)HI)IG XUMHNYCCKHUEC ITIOHATHA»

1.1

1.2

pacKpbIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TIOHSATHH: aToM,
MOJIEKYJ1a, XWMHUYECKUN HJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE
BELIECTBO, CMECh (OJHOPOAHAsT U HEOJHOPOJHAs), BaJIEHTHOCTb,
OTHOCHUTENIbHAsT aTOMHAasi M MOJIEKYJIspHas Macca, KOJHUYECTBO
BELIECTBA, MOJIb, MOJSIPHAs Macca, MaccoBasl JI0Ji1 XMMHYECKOTO
JJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM, XUMHYECKas peaKius,
KIacCUPUKALMS ~ peaklHil: peakiuu  COCAMHEHUs, PeaKIuu
pa3noXKeHUs, peaKkIuu 3aMelICHHs, peakluh OOMEHa, HK30- H
SHJOTEPMUUYECKHUE PEaAKINH, TeIUIOBON 3 (dEKT peakiuu, pacTBop,

MacCcCoOBas J0JI BEIICCTBA (HpOHeHTHaH KOHI_ICHTpaI_II/ISI) B pacTBOpPC

HWIUTIOCTPUPOBATE B3aAUMOCBSA3b OCHOBHBIX XHUMHUYCCKHX TIOHATUH U

MPHUMCHATH OTHU MMOHATHUA IIPU OITMCAHHUU BCUICCTB U UX HpeBpaHIGHI/II\/’I

1.3

HCIIOJIb30BAaTh XUMUUYCCKYIO CUMBOJIUKY IJIA COCTABJICHUS (I)OpMy.]'I

BEIIECTB U YPABHECHUN XUMHYECKUX PEAKIUN

1.4

PaCKpbIBATG CMBICII 3aKOHOB COXpaHCHHUA MacCChl BCIICCTB,
NMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O YYCHUS, 3aKOHa

ABorazpo

L.5

1.6

ONpeaAciisiTb BAJICHTHOCTL ATOMOB  3JICMCHTOB B 6I/IHapHI)IX
COCANMHCHUAX
KJIaCCI/I(I)I/IL[I/IpOBaTL XUMHYCCKUC PCaKIHUU (HO qucil1y U COCTaBy

Y4acTBYIOUIUX B PEAKIIMH BEIIECTB, M0 TEIUIOBOMY 3D (DEKTY)

1.7

BBIYUCIIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAaCChI

BCIICCTB




1.8

1.9

1.10

2.1

BBIYHCIISITE MAaCCOBYIO JIOJIFO XUMHUYECKOTO AJIEMEHTa 1Mo (GopMysie

COCMHEHUS,

BBIUUCIIATH MacCOBYIO JIOJTIO BEIIECTBA B PACTBOPE

MPUMEHSTh €CTECTBEHHOHAYYHBIE METO/IbI IIO3HAHMS — HAOII0JICHHE,
W3MEpEHUe, MOJCITUPOBAaHUE, OKCICPUMEHT (pealdbHBId U
MBICJICHHBIN )

[To Teme: «BakHeliume npecTaBUTEIN HEOPTaHUIECKUX BEIIECTBY

pacCKpbeIBaTb CMBIC]I OCHOBHBIX XHUMHYCCKUX MMOHSATHH: OKCH I,

KHCJ10Ta, OCHOBAaHUC, COJIb

2.2

OIIPECACIATh IMPUHAAICKHOCTE BCIICCTB K Ol'[peI[eJ'IéHHOMy KJaccy

coeanHeHui 1o Gpopmynam

2.3

KJIACCU(PUIIMPOBATh HEOPTAHNYECKUE BEIIECTBA

24

2.5

2.6

XapaKTepu30BaTh (OMMCHIBATh) OOILIME XUMHUYECKHE CBOMCTBA
BEIIECTB Pa3JIMUHBIX KJIACCOB, MOATBEPKIasl OMKMCAHUE NIPUMEpPaMU
MOJIEKYJISIPHBIX ~ YPaBHEHMH  COOTBETCTBYIOIIMX  XMMHUYECKUX
peakuuii

IPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBHUCHUMOCTH OT HX
KaueCTBEHHOI'O0 COCTaBa, BO3MOYKHOCTU IPOTEKAHMUSI XMMHUYECKUX

npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

ClieIoBaTh TMpaBWJIaM TIOJNB30BAaHUS XHUMHUYECKOM TMOCYAOH W
a00paTOpHBIM O00OPYJOBAaHUEM, a TAKXKe MpaBUIaM OOpaIleHus ¢
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIMSIMH TIO BBITOJTHEHUIO
na60paT0pme XUMHYCCKUX OIBITOB IO IMOJTYYCHHIO U CO6I/IpaHI/II-O
ra3oo0pa3HbIX BEIIECTB (BOJAOPOAA M KUCIOPOA), TPUTOTOBICHUIO
pacTBOpPOB € OMNPEACIEHHON MacCOBOM JOJIEM PacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATh U MPOBOJUTH XUMHUUYECKUE IKCIIEPUMEHTHI
M0 PACMO3HABAHUIO PACTBOPOB MIEIOYEH M KHCIOT C TMOMOIIBIO

MHJMKATOPOB (JaKkMyc, (eHosdTaaer, METUIOPAHK U IpYTHe)

2.7

MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XMMUYECKON peaKIuu

[Io teme: «llepmoanueckuit 3akoH u Ilepumonmueckas cucrema
xumuyeckux sneMeHToB J[. M. MenneneeBa. CTtpoeHHe aTOMOB.

Xumuyeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUND)

3.1

PACKpPBIBATE CMBICII OCHOBHBIX XMMHWYCCKHUX TTOHSTHH: AApO aTtoMma,

BHCKTPOHHLIﬁ clion aToMa, aTOMHas 0p6I/ITaJ'IL, paauyc artroma,




XUMHYCCKad CBA3b, MOJIApHAss W HCHOJApHAsA KOBAJICHTHAsA CBA3b,
QJICKTPOOTPUIATECIIBHOCTG, HWOHHAad CBsA3b, HMOH, KAaTHUOH, AHHWOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(bI/II_[I/IpOBaTB XHUMHUYCCKUEC 3JICMCHTHI

3.3

34

OIMCHIBATh U XapaKTepu3oBaTh Tabamunyto Gopmy Ilepuoamaeckoii
CHCTE€Mbl XMMHUYECKHMX 3JIEMEHTOB: pa3jivyaTh IOHATUS «IJIaBHAs
nonrpynna (Arpynma)» u «mobounas mnoarpymma (brpymma)y,

«MaJIple» U «OOJIbIIHE) MEPUOAbI

packpsiBaTh cMbica I[lepumoandeckoro 3akona JI.M. Menneneena:
JEMOHCTPUPOBATh  MMOHUMAHUE TEPUOJUYECKON  3aBUCUMOCTH
CBOMCTB XHMMHYECKHUX DOJEMEHTOB OT HX IIOJIO)KEHUS B

[Iepnonnueckoii cucreme

3.5

3.6

COOTHOCHTH  000O3HAUeHHs, KOTOphIE HMEIOTCS B  Tabnmie
«Ileppuoguyeckas  cucrema  XUMUYECKHX  anemeHToB .M.
MeHieneeBa» ¢ YMCIOBBIMHM XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsAl] sapa, oOmiee YHciIo

QJICKTPOHOB U PpaCHpCACICHUC UX 110 3JICKTPOHHBIM CJ'IOHM)

OonpeaciIATbL CTCIICHbL  OKHCJICHHA  3JICMCHTOB B 6I/IHapHLIX

COCAUHCHUAX

3.7

OTpEeAENATh BHUJI XMMHUYECKON CBSA3M (KOBAJEHTHAass U HOHHAs) B

HCOPraHNYCCKUX COCAUHCHUAX

9 KIIACC

Kon
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

ITo Teme: «BemecTBO 1 XUMUYECKasK PEAKIIUS)

1.1

PaCKpbIBATG CMBICIT OCHOBHBIX XHUMHWYCCKUX TIOHSTHMH: pacTBop,
QJICKTPOJIUTBI, HEIJICKTPOJIHUTBI, SJICKTPOJIUTHUYICCKAA AUCCOLHALINA,
p€aKkuu MOHHOT'O O6MeHa, KaTaJm3aTop, XUMHYCCKOC PABHOBCCHC,
O6paTI/IMLIe n H606paTI/IMBIe pCaKkiuu,
OKHCINTCIBHOBOCCTAHOBHUTCIIbHBIC p€aKkuuu, OKHCIIHUTCIIb,
BOCCTAHOBUTCIIb, OKHUCJICHHUC W BOCCTAHOBJICHUC, aJUIOTPOIINU,

aM(OTEepHOCTh, XHWMHUYECKas CBA3b (KOBAJIGHTHAs, WOHHAas,




1.2

MeTaJUIM4ecKas), KpUCTAJUIMYecKasi PpelETKa, CIUIaBbl, CKOPOCTb
XUMHYECKON peaKiuu

HUIUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMHUYCCKHX MMOHATHH H

MNPHUMCHATH OTU MOHATHUA IIPU OITMCAHHUU BCUICCTB U UX HpeBpameHm"I

1.3

COCTABJISITh YPaBHEHHUS AJICKTPOJUTUUYECKON HUCCOIMAIUN KUCTIOT,
miesioueld U coJied, MOJIHbIE M COKpAIIEHHBIE ypaBHEHUS peakiuil

HUOHHOTO OOMEHA

1.4

1.5

2.1

PacKphIBaTh CYIIIHOCTh OKUCITUTEIFHO-BOCCTAHOBUTEIHHBIX PEAKIIHIA
MIOCPEACTBOM COCTaBIICHUS AJIEKTPOHHOTO OajlaHCca 3TUX peaKUuit
MIPOBOJMUTH PACUETHI [0 YPABHEHUIO XUMUYECKON peakuu

[To temam: «Hemeramnsl U UX COEIUHEHUS» U «MeTaibl U UX
COETUHEHUS

XapakTepu3oBaTh  (OMHMCHIBaTh) o0OmMEe W cnenuduueckue
XUMHYECKHE CBOMCTBA MPOCTHIX U CIIOXKHBIX BEIIESCTB, TIOTBEPKIAST

OIMMCAHUC TIIPUMCPAMH MOJICKYJIPHBIX W HOHHBIX ypaBHeHI/Iﬁ

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.2

2.3
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COCTAaBJIATH YPABHCHU A peaKHHﬁ, MOATBCPKAAOIUX CYIHICCTBOBAHNEC

TeHESTHYCCKOM CBSI3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

IIPpOrHO3UpPOBAThb CBOMCTBaA BCHICCTB B 3aBUCUMOCTHU OT UX CTPOCHU:,
BO3MOXXHOCTH IMPOTCKAHUA XUMUUCCKHUX npeBpameHI/Iﬁ B pa3JINYHbIX

YCIIOBUSIX

ClieIoBaTh TMpaBWJIaM TIOJNB30BAaHUS XHUMHUYECKOM TMOCYAOH W
abopaTOPHBIM O00OpPYJOBAaHUEM, a TAKXKe MpaBUIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIMSIMH TIO BBIOTHEHUIO
na60paT0prlx XUMHUYCCKUX ONBITOB IO IMOJYYCHHIO U CO6I/IpaHI/IIO

ra3006paSHLIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

OpoOBOAWUTE PC€aKUIWM, IMMOATBCPKIAAIONINC Ka4eCTBEHHLIA COCTaB
pa3NUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XIOpPHU-,
Opomun, womua, kapOoHaT, Qocdar, cumukar, cyiabdar,
TUAPOKCUJIUOHBI, KATHOHBI AMMOHHSI, HOHBI U3YYE€HHBIX METaJUIOB,

MIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XuMHs 1 OKpY’KaroIasi cpenay

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuMHuyeckux moHatwil: [TJIK

BCIICCTBA; KOPPO3HA METAJIJIOB




3.2

HpI/IMeHHTB OCHOBHBEIC onepauym MBICJIPITCJIBHOfI JCATCIIBHOCTU —
aHaIM3 W CHHTE3, CpaBHEHHE, OOOOINCHHE, CHUCTEeMAaTHU3aIUIo,
BBISIBJICHHUC HpI/I‘II/IHHO-CJIe,IICTBCHHBIX CB$I3€I>'I — I I/ISY‘ICHI/ISI
CBOMCTB BEIISCTB M XUMHYECKHX DPEAKIIMI,; €CTCCTBCHHOHAYUYHBIC
METOJIbI TIO3HAHUS — HAONIOJACHHE, W3MEPEHUEe, MOJCIUPOBAHHE,

AKCTIICPUMEHT (PEaIbHBIA U MBICIICHHBIN )




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/lepPKAHUS

[lepBoHavanbHbIE XUMUYECKHE TOHSATHS

[Tpenmer xumun. Ponas XxumMuu B )KM3HU 4eJOBeKa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATrperaTrHOE COCTOSIHHE

BCIICCTB

ITonsiTHE 0 METOAAX MO3HAHUS B XUMHU. UHCTHIE BEIIECTBA U CMECH. Crioco05b1

paszaeneHus cMecen

1.3

1.4

ATOMBI U MOJICKYJIBI. Xumuueckue saeMeHTbl. CHMBOABI XHUMHYECKHX

OJICMCHTOB. HpOCTLIe M CJIO0XXHBIC BEIICCTBA. ATOMHO-MOJ’IeKy.]'ISIpHOC Y4YCHUC

XuMuueckas Q)opMyna. BaneHTHOCTh aTOMOB XHUMHUUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSAHCTBA cocCTraBa BCIICCTB. OtHocHUTEILHAS aTOMHas macca.
OTHOCHUTENLHAA MOJICKYJIsSIpHass Macca. MaccoBasgs g0l XHMHUYECKOTO

9JICMCHTa B COCJMHCHHUHN

1.5

1.6

KomnuectBo Bemectsa. Monb. MossipHast macca. B3auMocBsI3b KOJIMYECTBA,
Macchl U YHMCIa CTPYKTYpHBIX €AMHHUII BemlecTBa. Pacdé€rbl mo ¢opmynam

XUMHUYECKHUX COSINHECHUN

dusnyeckue U XMMUUYECKHE SBICHUSA. XUMHUUYECKasl PEaKIMs U €€ MPU3HAKH.
3aKOH  COXpaHEHHs  MacChl  BEUIECTB.  XUMHYECKHE  YpaBHEHHS.
Knaccugpukanuss  XUMHYeCKMX  peakiuil  (COeIMHEeHMs,  pa3jioXkKeHus,

3aMeleHus, 0OMeHa)

1.7

XUMHYECKUN JKCIIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOM MOCYAOH, C
mpaBUJIaMy pabOTHI B T1abopaTopuu U mpuéMaMu o0paiieHus ¢ 1ab0paTopHbIM
0o0opy0OBaHWEM, HM3YYCHHE W OMNHCaHHe (U3UYECKUX CBOWCTB 00pasIoB
HEOPraHMYECKUX BEIIeCTB, HaOmiogeHHe (u3uuecknx (TUTaBIEHUE BOCKA,
TasiHHE JIbJIa, PACTUPAHKE caxapa B CTYIKE, KUTIEHWE W KOHJICHCAIIHUsI BOJIBI) U
XUMUYECKUX (TOpPEHHE CBEYH, TMPOKAJUBAHME MEIHON IPOBOJIOKH,
B3aUMOJICHCTBHE MeJa C KHUCJIOTOW) SIBICHHI, HAONIOJCHWE W OIHMCAHHE
MPU3HAKOB TMPOTEKAHMS XHMMHUUYECKUX peakIuii (pa3lokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCIOTBI C XJOpPHIOM Oapus, pa3joKEeHHE

ruapokcuaa menu(Il) mpu HarpeBanuu, B3auMOEICTBUE XKele3a C paCTBOPOM




conu Meau(Il), uzyuenue cnoco6oB pazaenenus cMecei (C TOMOIbI0 MAaTHHUTA,
(bunpTpOBaHUE, BHIIAPUBAHUE, TUCTUIULIIMS, XpoMaTorpadus), mMpoBeaeHNE
OYUCTKH TOBAPEHHON CONMM, HAOMIOJCHHE | ONHCAaHHE pPEe3yIbTaTOB
MPOBE/ICHUS OIBITA, HJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUST MAaCcChl, CO3/IaHUEC

Moelield MOJIeKy (I1apOCTEePKHEBBIX )

Baxneiiue npencraBuTeNn HEOPraHMYECKUX BELIECTB

2.1

Boznyx — cmech rasos. CocraB Bo3ayxa. Kucnopog — anemeHT U mpocToe
BenlecTBo. HaxoxaeHue kucinoponaa B npupoze, Guandeckue U XUMUYECKUe
cBoiictBa (peakuuu ropenus). Okcunsl. [Ipumenenue kucmopoaa. CrocoOb!
MOJIy4eHHUsl KHUCIopoaa B Jabopatopuu U MpoMbIIIeHHOCTH. Kpyrosopor

KUCIIopoJa B mpupoe. O30H — alIoTponHas MoAU(GUKALU KACIOPOoIa

2.2

TermnoBoii 3(h(eKkT XUMUYECKOH peakmuu, TePMOXMMUYECKHE YpaBHEHUS,
9K30- M PHIOTEPMHUUYECKHE peakuuu. TOIUIMBO: yrojib U MeTaH. 3arps3HEHUE

BO3JlyXa, YCHJICHHUE MTAPHUKOBOTO 3 PEKTa, pa3pylIeHUE 030HOBOTO CIIOS

2.3
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2.5

Bonopon — anemenT u npoctoe BemiecTBo. HaxoxaeHue Boopoaa B NpUpo/Ie,
¢usnyeckne M XHUMHUYECKHE CBOWMCTBA, IMPUMEHEHHE, CIIOCOOBI IMOITYYEHUSI.

Kucnorsl u conu
Monsipablit 00BEM ra3oB. PacuéTel 0 XUMUYECKUM YPaBHEHHUSIM

dusnyeckue cBoicTBa BoAbl. Boxa kak pactBopurens. PacTBopbl.
HacplmieHHble 1 HEHACBIILIEHHBIE PACTBOPBI. PaCTBOPUMOCTH BELIECTB B BOJE.
MaccoBasgs noiyid BellecTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B Nmpupoje ¥ B KU3HM ueioBeka. KpyroBopor
BOABl B IMpHUpPOAE. 3arps3HEHUE MNPUPOAHBIX BoA. OXxpaHa M OYHMCTKA

IIPUPOJIHBIX BOJ

2.6

2.7

2.8

Knaccudukanuss neoprannueckux coemuuenuit. Oxcunbl. Knaccudukanus
OKCHJIOB: colieoOpa3ywoomue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIe) U
HecojeoOpasyromue. Homenknarypa okcugoB. @u3nyeckue U XMMHUECKHE

CBOICTBA OKCHJIOB. HonyquI/Ie OKCHUJIO0B

OcnoBanus. Kiaccudukanus OCHOBaHM: IIENOYM U HEPAaCTBOPHUMBIE
ocHoBaHMs. HomeHknaTypa ocHoBaHMi. PU3NYECKUE M XUMHUYECKHE CBOMCTBA
ocHoBaHui. [Toirydenre ocHOBaHUM

Kucnotsr. Knaccupukanusa kucnor. Homenkiarypa kucinor. ®usznueckue u

XUMHYECKHE cBoMcTBa KHUCIOT. Pan aktuBHOocTH MetayuioB H.H. Bekerosa.

[Tony4yenue kucnot




2.9

2.10

2.11

Comu. Homenknarypa coneil. @u3znyeckue U XMMHUYECKHUE CBOMCTBA COJIEH.

[Tonyuenue coneit
['eneTnyeckas CBSI3b MEXKAY KJacCaMH HEOPTraHMYECKUX COCTUHEHHM

XUMUYECKUN OKCIIEPUMEHT: KAaueCTBEHHOE OIpe/elieHHe COJep:KaHus
KHCJIOpOJia B BO3JlyXeE, IOJIyueHUE, coOMpaHue, pacliO3HaBaHUE U U3yUCHHUE
CBOICTB KUCJIOPOAA, HAOII0/IeHNE B3aUMOACHCTBUSI BEILIECTB C KUCIOPOAOM U
YCJIOBUSI BOSHUKHOBEHMSI U IIPEKPAILEHUsI TOPEHus (I10’Kapa), 03HAKOMJIEHUE C
oOpa3lilaMu OKCHJIOB M OIHMCAaHME HUX CBOMCTB, IOJy4Y€HHE, COOUpaHUeE,
pacrno3HaBaHHE M M3Y4YE€HHE CBOWCTB BOJOpOJa (FOpEHUE), B3aUMOJEHCTBUE
BOJIOpOZa  C OKCHJIOM meau(Il) (BO3MOKHO UCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), HAOIOIEHUE O0pa3IOB BEHIECTB KOJUYECTBOM | MOIIb,
UCCIIEIOBAaHHE OCOOCHHOCTE  pacTBOpPEHMsI BEUIECTB C  Pa3IU4YHON
pPacTBOPUMOCTBIO, MPUTOTOBIEHHUE PACTBOPOB C ONPEACIEHHON MacCOBOU
JoJiell pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOABl C METaJUIAMU
(HaTpueM U KajbleM) (BO3MOXKHO HMCIOJB30BAaHUE BHJICOMATEPHAIIOB),
ompejieNieHue PacTBOPOB KHUCJIOT M IIENOYe C TOMOIIbIO HHIUKATOPOB,
UCCIICIOBaHHE 00pa3OB HEOPTaHWYECKHX BEIIECTB pAa3UYHBIX KIACCOB,
HaOIO/ICHUE W3MEHEHHUs OKpPACKU HMHJIUKATOPOB B PACTBOpPAX KHUCIOT U
nienouel, uzyuenue B3aumozeiicreus okcuna meau(ll) ¢ pacrBopom cepHoit
KHUCTIOTBI, KHCIOT C MeTalUlaMH, peakIuil HeWTpaiu3aluu, MoTydyeHUe
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOTO MeTajjla JpyruM H3
pacTBopa coJid, pelieHre HKCIePUMEHTAIbHbBIX 33/1a4 10 TeMe «Bakneiimne

KJIaCChbl HCOPTraHNYCCKUX COGILI/IHGHI/II\/’I »

3.1

Ilepnonnueckuit 3akoH u [lepuonnueckas cucTeMa XMMUYECKUX 3JIEMEHTOB
.. MenneneeBa. CtpoeHne aToMoB. XUMUYecKas CBs3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

[lepBble MONBITKM KIacCUPHUKAIUU XUMHUYECKUX dJeMeHTOB. [lonstue o
TPYIIax CXOTHBIX AJIEMEHTOB (IIETIOYHBIC U IIETOYHO3EMENIbHBIC METaJLIHI,
raJloreHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT amQoTepHbIe

OKCHU bl U THAPOKCHUABI

3.2

Ilepnonnueckuit 3akoH. Ilepmonnueckas cucTeMa XUMHUYECKHX JJIEMEHTOB
JA.N. MenneneeBa. KopoTkonmepuoaHas U JUIMHHONEPHOAHAs (HOPMBI
[Tepuoanueckoit cucrembl xumuueckux odiemMeHtoB J[.M. Menneneena.
ITlepuoasl u rpymnmbl. OU3NYECKUI CMBICT MOPSAJKOBOTO HOMEpPA, HOMEPOB

nepruoaa v IrpyImiibl 3JICMCHTA
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3.5

Crpoenune aromoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnexkTponbl. CTpoeHue
ANIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XUMHUYECKUX DJIEMEHTOB
ITepnonnueckoi cucremsl .M. MenneneeBa. XapakTepucTUKa XUMHYECKOIO

AJIEMEHTa Mo ero nosoxkenuto B [lepuoanyeckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH H3MEHEHHUs pajuyca aTOMOB XHUMHYECKHX HJIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB MO TpYIIaM U MEPUOJAM.
3nauenue [lepuoanyeckoro 3akoHa u Ilepuoguyeckoil CuCTeMbl XUMUYECKUX
AJIEMEHTOB ISl Pa3BUTHs HayKd W npakTuku. [[.M. MennaeneeB — y4€HbI U

rpaxxaiaHuH

Xumuyeckasi cBs3b. KoBasieHTHas (moyispHass M HEMOJSpPHAs) CBSA3b.

DIIEKTPOOTPULIATEILHOCTh XUMHUYECKUX 3JIEMEHTOB. loHHAas CBS3b

3.6

3.7

Crenenb okuciacHus. OKHCIUTEIFHOBOCCTAHOBUTEIILHEIC pPCaKkuru. Hpoueccm

OKHCJICHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XVUMUYECKUN OSKCIIEPUMEHT: H3Y4YE€HHE O0pa3loB BEIIECTB METAIIOB H
HEMETAJIOB, B3aUMOJECHCTBUE THIPOKCHJA LIMHKA C PACTBOPAMM KHUCJIOT U
LIEJI0YEH, IIPOBEICHUE OIBITOB, MWILIIOCTPUPYIOIIMX IIPUMEPBI OKUCIUTEIBHO-

BOCCTAaHOBUTCIBbHBIX peaKuHﬁ (I‘OpCHI/IC, pC€aKuu pa3IoKCHUA, COCI[I/IHCHI/IH)

9 KIIACC

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

BemecTBo 1 xumnueckas peakuus. [loBropenue

1.1

Ilepnonnueckuit 3akoH. llepuoguyeckas cucremMa XUMUYECKHX AJIEMEHTOB
J.1. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMHYECKHX DJIEMEHTOB IEPBBIX TPEX IEPUOJIOB, KNS, KalbLUsi MU HX
COCIMHEHUN B COOTBETCTBUU C IIOJIOXKEHHEM 3JIEMEHTOB B [lepuoanueckoit

CUCTEMEC U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BHJbl XMMUYECKOW CBA3M. THIBI KPUCTAIIIMYECKHX
pEemE€TOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJLUIMYECKON
pPemIETKN M BHJA XUMHYeCKOH cBs3u. Kiaccudukanuss ¥ HOMEHKIATypa
HEOpPraHMYECKUX BeUIecTB (MEXIyHapoJHas U TpUBHaAJbHas). XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIUXCSA K PA3IMYHBIM KJIaccaM HEOPTaHMYECKUX

COC}II/IHGHI/Iﬁ, IFCHECTUYCCKAA CBA3b HCOPraHMYCCKUX BECIICCTB




1.3

Knaccudukanus XuMUYeCKIX peaklui 1Mo pa3InyHbIM IpU3HAKaM (110 YHCITY
U COCTaBy YUYacCTBYIOIIMX B peaklUW BEIIECTB, MO TeIIoBoMYy 3(ddexTy, mo
MU3MEHEHHUIO CTENEHENW OKHMCIEHUS XUMUYECKUX 3JIEMEHTOB, 10 0OPaTUMOCTH,
0 Yy4YacTHIO KaTajau3aTopa). OK30- M DHIOTEPMUYECKHE pPEaKIH,

TCPMOXUMHUYCCKUC YPABHCHHUA. IlonsTue o CKOPOCTH XUMHUYCCKOU pcakuuu

1.4

1.5

[TonsTne 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsTue o
TOMOTE€HHBIX W TETEPOreHHbIX peakuusax. I[loHATne O XUMHYECKOM
paBHOBecHH. DaKTOpHI, BIUAIOIIME HA CKOPOCTbh XUMHUYECKOM peakuuu M

IMOJIOKCHHUE XUMHUYCCKOI'0 paBHOBCCHU A

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE ~ PEAKLMU,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON  peakuuu. CocTaBieHUE ypaBHEHUN
OKHMCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKLUUH C MCIOJIb30BAaHHUEM METOJIa

AJIEKTPOHHOTO OaslaHca

1.6

Teopus 3MEKTPONUTUYECKON AUCCOLMAMU. DIEKTPOJIUTHI U HEAIEKTPOIIUTHI.
Katnonsl, aHnoHbl. MeXaHU3M MCCOLUALMN BEILECTB € PAa3IMUYHBIMU BUIaMHU
XUMU4eckou cBsizu. Crernenb aucconnanuu. CUabHbIC U CIa0ble JIEKTPOJIUTHI.
Peakiiun nonHoro oOMeHa. Y ca0BUsl POTEKAHUS PEAKIIMA MOHHOIO OOMEHa,
IIOJIHBIE U COKpalll€HHbIE MOHHBIE ypaBHEHMs peakiuil. CBolicTBa KHUCIIOT,
OCHOBaHMH U coOJed B CBeTE€ MpPEJICTaBICHUH 00 3IEKTPOIUTUYECKON

nuccounanuu. KauectBeHHbIe peakiiuy Ha HOHBL. [loHsATHE O rHIpoNHN3E coneit

1.7

XUMHUYECKUN SKCHEPUMEHT: O3HAKOMJIEHHE C MOJENSIMU KPUCTATUTMYECKHX
PEIIETOK HEOPraHWYECKUX BELIECTB — METAIJIOB U HeMeTaysioB (rpadura u
ajyiMasa), CJIOXKHBIX BEUIECTB (XJIOPHA HATPHs); UCCIEA0BAaHUE 3aBUCUMOCTH
CKOPOCTH XMMHYECKON peakluu OT BO3JIEHCTBUS pa3IUYHbIX (AKTOPOB;
UCCIIEIOBAaHUE  BJIEKTPOIPOBOJHOCTH  pacTBOPOB  BEILIECTB, Ipoliecca
JUCCOLMANY  KUCIJIOT, Inenodeil M coiel (BOSMOXKHO MCIHOJIBb30BaHHE
BUJIEOMATEPHAJIOB); TPOBEJACHHUE OMBITOB, WUIIOCTPUPYIOLUINX MPU3HAKU
MPOTEKaHUs peakuii HOHHOro 0OMeHa (00pa3zoBaHUE OcajKa, BbIIEICHHE rasa,
o0pa3oBaHue BOJbI); ONBITOB, WLTIOCTPUPYIOIIUX MPUMEPBl OKHUCIUTEIBHO-
BOCCTAaHOBUTENBbHBIX peakluil (rOpeHHe, peakluu pa3iokKeHHs], COSAUHEHUS);
pacrio3HaBaHME HEOPraHMYECKMX BEIIECTB C TOMOIIbI0 KauyeCTBEHHBIX

peaKHI/Iﬁ Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4

Hewmeramnsr 1 ux COCIUHCHU A

2.1

OO6mas xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,

XapaKTCPHBIC CTCIICHU OKUCIICHUA. CTpOCHI/IC n (I)I/IBI/I‘-ICCKI/IG CBOMCTBa




MPOCTHIX BEIIECTB — TaJION€HOB. XMMHUYECKHUE CBOMCTBAa Ha IPHUMEpPE Xjopa
(B3auMojielicTBHE C MeTa/llaMi, HEMETaJIaMH, IIeI04aMH). XJIOPOBOJOPO/I.
ConsiHasg KHUCJIOTa, XUMHUYECKHE CBOMCTBA, TMOJy4YE€HHE, IPUMEHEHUE.
JelictBue xJiopa M XJIOPOBOJIOPOJAa HAa OPraHU3M 4YejoBeKa. BakHeilue

XJIOPpUAbI U UX HAXOXKIACHUC B IIPHUPOAC

2.2

2.3

2.4

2.5

OO6mas xapakrepucTuka 31eMeHTOB VIA-rpynmsl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTeneHn okuciaeHus. CTpoeHue 1 pu3nvecKre CBoicTBa
IPOCTHIX BEIIECTB — KHCIOpPOJa W CEpbl. AJUIOTPOIHBIE MOIM(PHUKALNN
KHCJIOpo/a U cepbl. XMMHUYECKHE CBOMCTBa cepbl. CepoBOIOpPOJI, CTPOCHHE,
dusznyueckue W XUMHYECKHe CBOHCTBA. OKCHABI Cepbl KaK MPEICTaBUTEIN
KHUCJIOTHBIX OKCHIOB. CepHasi KUCI0Ta, (U3NUECKUE U XUMHUECKUE CBOMCTBA
(oOmue Kak mpeacTaBUTENs Kilacca KUCIOT U cneruduueckue). XUMUYECKUe
peakuuy, Jexalyue B OCHOBE MPOMBIIIIEHHOIO CII0c00a MOJIy4yeHHsI CEpHOM
KHCJIOTHI. HpI/IMeHeHI/IC. Comnu cepHoﬁ KHCJIOTBI, KQYCCTBCHHAA PCaKIUd Ha
cynbdar-uoH. Haxoxenue cepsl 1 €€ COeqUHEHUN B mpupoje. XUMUYECKOe
3arpsi3HEHUE OKPYXKAIOLEeH Cpeibl COSAMHEHUSIMUA CEePhI (KUCIOTHBIE JTOXKIH,

3arps3HEHUC BO3AyXa U BO,Z[OéMOB), CII0COOBI €T0 npcaOTBpalllCHHA

OOmast xapakTepucTuka 31eMeHTOB VA-rpymnmbl. OcoO€HHOCTH CTpPOEHUs
aTOMOB, XapaKTEpHBIC CTEIEHU OKHUCICHUA. A30T, PpACIPOCTPAHEHHUE B
npupoe, pusnueckue 1 XuMuieckue cBoiictsa. Kpyrosopor asora B npupoze.
AMMuak, ero ¢u3MuecKue U XHUMUYECKHE CBOWCTBA, MOJY4YEHHE U
npuMeHeHne. Conav aMMOHUS, UX (U3MYecKHMe UM XUMHUYECKHE CBOICTBa,
npuMeHeHne. KagecTBeHHas peakius Ha MOHBI aMMOHHMSL. A30THasl KACIIOTa, €€
HoJy4eHue, pusnueckue 1 XMMUYECKre CBOMCTBA (00IIMe KaK MpeACcTaBUTENs]
Kjlacca KHCIOT U crneuuduueckue). lcrnonb3oBaHue HUTPATOB M coJied
aMMOHHS B KaueCTBE MHUHEPAIbHBIX yJOOpeHUil. XuMHUECKOe 3arps3HeHue
OKPY’KaIOIIEeH Cpebl COCTMHEHUSIMHU a30Ta (KUCIOTHBIE TOXKIH, 3arps3HEHUE

BO3/yXa, MOYBHI U BOJJOEMOB)

docdop, amnorponHbie Moaupukanuu pocdopa, GpuznUecKue U XMMHUUECKHE
cBoiictBa. Oxcun ¢ochopa(V) u dochopHas KuciaoTa, (PUIMUECKUE U
XHMUYECKHE CBOWCTBA, mosydeHue. McmonpzoBanue (ocharoB B KayecTBe
MHUHEpAJIbHBIX YA00peHHi

OO6mast xapakrepucTuka 3eMeHToB IVA-rpynmnsl. OcoOOEHHOCTH CTPOEHHUS
aTOMOB, XapakTepHBbIE CTENEHH OKHUCICHHS. YTJEpOJ, aJIOTPOIHBIE

MO,Z[I/I(I)I/IKaI_II/II/I, PacIpoCTpaHCHUEC B IIPUPOAC, (I)I/IBI/I‘-IGCKI/IC N XHUMHUYCCKUC




2.6

cBoiicTBa. Ancopouus. KpyroBopot yriepona B npupoae. OKcuabl yriepoaa,
X (U3NYEeCKHe M XMMUYECKHE CBOMCTBA, JEHCTBHE Ha YKUBBIC OPraHU3MBbI,
MOJIy4eHUE U TIPUMEHEHHUE. DKOIOTUYECKHE IPOOIEeMBbl, CBSI3aHHBIE C OKCUAOM
yriepona(IV); runoreza rino0GajbHOroO MOTEMJIEHUS KIMMAaTa; MapHUKOBBINA
s dekr. YrompHas KuCIOTa W €€ conu, uX (U3MYEeCKHe W XUMHUYECKUE
CBOMCTBA, MOJIydeHUe U npuMmeHeHue. KauecTBeHHas peakuus Ha KapOOHArT-
uoHsbl. Mcnonb3oBanne kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIICHHOCTH U

CEIBLCKOM XO035MCTBE

[TepBoHavabHBIC MOHATHS 00 OPTaHMYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yriepoja (MeTaH, 3TaH, 3TWJIEH, alleTWICH, 3TaHOJ, TJIHUIEPHUH, YKCyCcHas
kuciora). X coctaB m xumuueckoe crpoeHue. [loHaTtne o OMoIOTHUECKH
BAOKHBIX BEILIECTBAX: XHUpaX, OejKax, yrjieBoJax — W UX POJU B >KU3HHU
YyelioBeka. MarepuaibHOE E€IUHCTBO OPraHMYECKUX W HEOPraHUYECKUX

COEeIMHEHUI

2.7

Kpemuuii, ero ¢Qusnueckue ©u XUMHUYECKHE CBOICTBA, NOJIY4YCHHE U
npumMeHeHue. CoeanHeHust KpeMHus B npupoze. OOmue npeactaBieHust 00
okcuzae kpemMHusA(IV) n kpemuueBoit kucnote. CUIMKAThl, UX HCIIONb30BaHHE
B ObITYy, MEOUIMHE, IPOMBIIUICHHOCTH. BaxkHeime cTpouTeabHble
MaTepuabl: KepaMHKa, CTEKJIO, LEMEHT, OeToH, ene300eToH. IIpobmembl
0€30I1aCHOTO0 MCIIOJIb30BaHUS CTPOMTEIbHBIX MaTepHajoB B IOBCEIHEBHOMN

JKHU3HHU

2.8

XVUMUYECKUH 3KCIEPUMEHT: U3ydeHHE 00pa3lloB HEOPIaHWYECKUX BEIECTB,
CBOICTB COJITHOM KHMCIIOTBI; IPOBEICHNE KaUECTBEHHBIX pEaKLUil Ha XJIOpHUJ-
MOHBl M HAOJIOJEHHE MPHU3HAKOB HMX MPOTEKAHHUS; OMBITHI, OTpa)karollue
¢du3nueckre 1 XMMUYECKUE CBOMCTBA raJIoOr€HOB M UX COEAMHEHUH (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMIIEHHE ¢ 00pa3lamMu XJIOPUI0B
(raoreHuI0B); O3HAKOMJIEHHE C O00pa3naMu cepbl U €€ COeqUHEHUSIMHU
(BO3MOXKHO HCIOJB30BAHUE BHJIEOMATEpUAIOB); HAOIIOJEHHUE Ipoliecca
0o0yraMBaHUs caxapa MoJl AeWCTBUEM KOHIIEHTPUPOBAHHOW CEPHOMN KHUCIIOTHI;
U3y4yeHHe XUMHUYECKHX CBOWCTB pa30aBIeHHON CEpHOI KUCIOTHI, TPOBEACHUE
KaueCTBEHHOW peakuuu Ha cylnbdar-uoH U HaOIIOAeHHE NpuU3HaKa eé
POTEKaHUS; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBaMU a30Ta, (pocdopa 1 ux
coeMHEHUN (BO3MOXHO MCMOJIb30BAaHUE BHJIEOMATEPHANIOB), 0Opa3laMu
a30THBIX U (HocOpPHBIX yA0OpEHMIt; oTydeHne, coOupaHue, pacrno3HaBaHue
U U3Y4YEeHHE CBOMCTB aMMHaKa; MPOBEJACHUE KaueCTBEHHBIX peakluil Ha MOH

aMMOHUS U (I)OC(baT-I/IOH U HU3YUYCHUC TIPU3HAKOB HUX MPOTCKAHUA,




B3aMMOJIEICTBHE KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEABIO (BO3ZMOXKHO
UCIOJIb30BAaHUE BHUJCOMATEPHANIOB); H3y4EHHME MOJENeHl KpUCTAIUIMYECKUX
pemérok ainmasza, rpadura, ¢ymepeHa; O3HAKOMJIEHHE C IPOLECCOM
a7icopOLMK paCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOHCTBOM
IPOTUBOra3a; MOoJIy4yeHHe, cOOMpaHHue, PaclO3HABaHUE M U3y4YEHUE CBOWCTB
YIJIEKUCIIOrO Ta3a; IpOBEIEHUE KayeCTBEHHBIX pEaKkUMi Ha KapOoHAT- U
CUJIMKAT-HOHBl M M3Y4YECHHUE IPU3HAKOB MX IIPOTEKAHUS; O3HAKOMIICHUE C
IPOAYKIMEH CUIMKATHOW IMPOMBIIIJICHHOCTH; PELICHUE SKCIIEPUMEHTAIBHBIX

3aJ1a4 110 TeMe «BakHenIIe HeMETAJIbl U UX COEIMHEHUS

Mertamisl U uX COCAUHCHUA

3.1

OO0mas xapaKTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJIOB HA OCHOBAaHHH
ux monoxeHus B Ilepuoamueckoil cucreme xummuueckux snemeHtoB J[.U.
MenneneeBa u crpoeHust atoMoB. CTpoeHue MeTaioB. MeTtamnueckast CBsI3b
U MeTaUIMYecKas KpUCTalIMdyeckas pemérka. ONeKTPOXUMHUUYECKUN Pl

HaIpSHKEHUN METaJlIOB

3.2

33

dusnueckue 1 XMMUYECKHE CBOMCTBA MeTayuI0B. O0IIKe CrIoCOObI MOTydeHUs
MmeTasuioB. [ToHATHE O KOPPO3HM METAIIIOB, OCHOBHBIE CLIOCOOBI 3aIIUThI UX OT
koppo3uu. CruiaBsl (CTaib, YyryH, AOPATIOMUHUN, OpOH3a) U UX IPUMEHEHNE

B 6LITy H IIPOMBIIIJICHHOCTH

[[lenounsle MeTaybl: nosioxkeHue B [leproguueckoil cucteMe XMMHUYECKHX
anemeHToB J[.M. MenzneneeBa; CTpo€HUE UX aTOMOB; HAX0XKJIEHUE B IIPUPOJIE.
dusnyeckre U XMMHUUECKHUEe CBOICTBaA (Ha mpuMepe HaTpus U Kanus). OKkcuabl
U TUAPOKCUIBI HATpUs U Kanus. [IpuMeHeHMe IEIOYHBIX METalIoOB U UX

CoeTUHEHNN
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[[lenoyHno3eMenbHbIE METAJIBI MarHui W KaJIbIIMM: TIOJIOKEHHE B
Ilepuoguueckot cucreMe xumuueckux demeHTtoB .M. Menneneesa;
CTPOEHHE WX aTOMOB; HaXO0XXJACHUE B Npupoje. PU3NYECKHE U XUMHYECKUE
CBOMCTBA MarHusl W KaublMsa. BakHEHIIHMEe COCTMHEHHS KalbIUs (OKCHI,

TUAPOKCHU, coin). ZKECTKOCTH BOJIBI U CLIOCOOBI €€ yCTpaHeHUs

3.5

3.6

AmomuHuii: onoxenne B lleproanyeckoil CUCTEMe XUMHUYECKUX AJIEMEHTOB
J.W. Menneneesa; CTpoeHUE aTOMA; HAXOXKJEHUE B mpuponae. Puznueckue u
XUMHUYECKHE CBOWCTBA aIIOMHUHHS. AMQOTEpHBIE CBOWCTBa OKCHAA W

THUAPOKCHU A AJIFOMHUHHAA

Keneso: nonoxenue B [lepuoanueckoil cucreMe XuMuueckux 3neMentoB J[. 1.

MenpeneeBa; CTpoeHHE aToMa; HaxoXaeHue B mpupoae. Dusnueckue u




3.7

4.1

XUMUYECKHE CBOMCTBA >kene3a. OKcuabl, THAPOKCUIbI U conu sxeneza(ll) u

xene3a(lll), ux coctas, CBOMCTBA U TTOTYYCHUE

XUMUYECKUH IKCIIEPUMEHT: O3HAKOMJIEHUE ¢ 00pa3liaMy METaJJIOB U CIIJIaBOB,
uX (U3NYECKUMH CBOWCTBAMU; M3YUYCHHE PE3YJIBTATOB KOPPO3UH METAIIIOB
(BO3MOXKHO HCII0JIb30BaHUE BUJICOMaTEPHAIIOB), 0COOEHHOCTEH
B3aUMOJICMCTBUSL OKCHUJA KalbliUsl M HATpusi C BOAOW (BO3MOXKHO
MCIIOJIb30BaHUE BUAEOMATEPUANIOB); MCCIEIOBAHUE CBOMCTB KECTKOU BOJIbBI;
Ipoluecca TOpPEHMsI JKelle3a B  KHCIOpoAe (BO3MOXKHO —HCIIOJIB30BAHUE
BUJICOMATEPHAJIOB); IPU3HAKOB NMPOTEKAHMSI KAUECTBEHHBIX PEAKIMil HA HOHBI
(Maruusi, Kaublius, amoMuHus, nuHka, xenesa(ll) m xeneza(Ill), meau(1l);
HaOJI0/IeHUE U OMMCAHKE MTPOLIECCOB OKPAIlIMBAHUS [ITAMEHU HOHAMU HATpPUS,
KaIusgs ¥ Kanblus (BO3MOXKHO  HCIIOJB30BAaHHME  BHUICOMATEPUAIIOB);
uccienoBanre aMm(pOTEepHBIX CBONCTB TMAPOKCUAA AFOMUHUSA M THIPOKCH]IA
[IMHKA; PEIICHHE IKCIIEPUMEHTAIBHBIX 3a/a4 1Mo TeMe «BakHeime MeTamuibl
U UX COCUHEHUS

XuUMHS ¥ OKpYXkarolas cpeia

HoBble maTtepuanel u TexHoIOruu. BemniectBa u mMaTepuaibl B IOBCEAHEBHOM
JKU3HM 4esloBeKa. XUMUs U 310pOBbe. be3omacHoe HeIoap30BaHNue BEUIECTB U

XUMHNYCCKHX peaKHI/Iﬁ B 6LITy. HCpBaﬂ ImoMomb IIpu XUMHYCCKUX OKOrax U

OTpPaBJIEHUSIX

4.2

OCHOBBI ~ JKOJOTMYECKOH  TI'PAMOTHOCTU.  XHUMHYECKOE  3arpsA3HEHHE
okpyxatomiet cpensl ITJIK. Ponb xumun B perieHu# 5K0JI0rHYECKUX MPOOIIEM.
[TpupoaHble MCTOUYHUKH YTIIEBOJOPOJOB (YroJyib, NPUPOAHBIN ra3, HeQTh),

MPOJIYKTHI X MepepabOTKH, UX POJIb B OBITY M MPOMBIILIEHHOCTH

4.3

XVUMHUYECKUH SKCTIEPUMEHT: U3ydeHUE 00pa3lioB MaTepuaoB (CTEKIIO0, CIJIaBbI

MCTAJIJIOB, IOJIMMCECPHBIC MaTepI/IaJ'IH)




MMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpedoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 00111ero oopasoBanusi Ha ocHoBe PI'OC

1

IIpencrasnenue:

1.1

0 TIO3HABAEMOCTH SIBIICHUH MPUPOJBI, NMOHMMaHUE OOBEKTUBHOMN
3HaYMMOCTH OCHOB XMMMYECKOW HayKH Kak 00JaCTH COBPEMEHHOI'O
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIel KyJabTypbl M IMPaKTUYECKOU
NEeSATEIbHOCTH 4YEJOBEKAa B YCIOBHMSIX COBPEMEHHOI'O OOIIECTBA;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAaYYHBIX METOAAX IMO3HAHHA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUYICCKHUX MCTOAAX HUCCICAOBAHUS BCIICCTB W HU3YUYCHUIA
XUMHUYCCKUX peaKHI/Iﬁ; YMCHHUE HCIIOJIB30BaTb MOJACIN  IJIA

00BIACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON NESITEIBHOCTH, CBI3aHHBIX C XUMHUEH
U COBPEMCHHBIMH TEXHOJOTHSIMHU, OCHOBAHHBIMHU Ha JOCTHIKECHHSIX
XUMHUYECKONH HAYKH, YTO IO3BOJUT OOYYAIOIIUMCS PacCMaTPHUBAThH
XUMHIO Kak cdepy cBoell Oyaymeidl mpodeccnoHambHOM
NESATSIIBHOCTH W CHeJIaTh OCO3HAHHBIA BBIOOP XUMHH Kak
npoUIbLHOTO MpeAMeTa MpH TMepexoJe Ha YPOBEHb CPEIHEro

ob1ero oopa3oBaHus

2.1

Brmanenue cucreMod XUMWYECKHX 3HAHMM M yMEHHE IPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

Ba)XHEHIIINE XUMHYECKHE ITOHATHS. XMMHUYECKHH DJJIEMEHT, aToM,
MOJICKYJIa, BEMIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOIHAS H
HEOJHOPOAHAs CMECh, OTHOCHTEIbHBIE aTOMHAs U MOJEKYIsIpHas
MAacchl, KOJMYECTBO BEIIECTBA, MOJb, MOJIIPHAS Macca, MOJIIPHBII
00BEM, OKCHI, KUCIIOTAa, OCHOBAaHUE, CONb (CPeHHsisl), XMMHUYECKAs
peaKIus, pPEaKIMh COCTUHCHUS, PEAKIMH PA3JIOKCHHS, pPEaKIIuu
3aMeIIeHus, Peakui OOMeHa, TeToBOM d((EKT peakiuu, IK30- U
SHJIOTEPMHUYECKUE PEAKIIMH, PACTBOP, MACCOBAs JIOJISI XUMHUYECKOTO

9JICMCHTAa B  COCAUHCHUH, MaACCOBasA HOOJd MW  NPOUCHTHAA
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KOHILIEHTPALKs BEILECTBA B PACTBOPE, SIAPO aTOMA, HIIEKTPOHHBIN CIIOU
aToma, aTOMHas OpOuTab, PagUyC aToOMa, BAJEHTHOCTb, CTEIEHb
OKUCJICHHsI, XUMUYECKas CBSI3b, JIEKTPOOTPULATEIIBHOCTD, OJISPHAS
U HEIOJISIPHAs KOBAJICHTHAs CBsI3b, MOHHAS CBS3b, METAJUIMYECKast
CBSI3b, KpUCTAJUINYECKAS pPEIIETKA (ATOMHAs1, HOHHAsI, METAJJINYECKas,
MOJIEKYJISIpHAsi), HOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HEIIEKTPOIIUT,
AJIEKTPOJIUTUYECKAs JMCCOLMAIMs, PEaKUUd MOHHOIO OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTENb, OKHCJICHUE M BOCCTAaHOBJICHHE, JJIEKTPOJIM3,
XMMUYECKOE pAaBHOBECHE, OOpaTUMble M HEOOpaTHMbIE peaKLuy,
CKOPOCTb XMUMHUYECKOM peakuuu, karaimsarop, IIJIK, kopposus
METAJUIOB, CIUIABbI

OCHOBOIIOJIATAIOIINE 3aKOHbl XMUMHM: 3aKOH COXPAHEHHMS Macchl,
nepuonnueckuil 3akoH J[.M. MenzaeneeBa, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOragpo

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOpHU:, TCOPUA

BHGKTpOHHTH‘IGCKOﬁ Jucconuanun

Biianenne ocHOBaMM XMMUYECKON IPaMOTHOCTH, BKJIFOYAIOILICH :

3.1

YMEHHE MpPaBWJIbHO HCIOJNb30BaTh HW3YYCHHBIE BEIIECTBA H
MaTepuaibl (B TOM 4YHCIIE€ MHUHEpalbHbIE YIAOOPEHUs, METAIbI U
CIUIaBbl, MPOAYKTHI MEpPepadOTKH  TMPUPOTHBIX  HCTOYHHKOB
YTJI€BOOPOAOB (yTJIsi, MPUPOHOTO Ta3a, HedTH) B OBITY, CETHCKOM
XO035MCTBE, HA TNPOU3BOJCTBE M TOHUMAHUE 3HAYECHHUS IKUPOB,
OenKkoB, YIJIEBOJOB  JJIsi  OpraHM3Ma  4YelloBeKa; yMEHHE
MIPOTHO3UPOBATh BIIMSHUE BEIIECTB M XMMUYECKHUX IPOLECCOB Ha

OpraHM3M 4YeJIOBEeKa U OKPYKAIOUIYI0 IPUPOIHYIO Cpey

32
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YMCHHUEC UHTCTPUPOBATE XMMHUYCCKHUEC 3HAHUA CO 3HAHHUAMHU JPYIrux

y4eOHBIX IPEMETOB

HaJIM4YHEC OIIbITa pa6OTBI C pa3JINYHBIMU UCTOYHUKAMU I/IH(I)OpMaI_II/II/I
10 XuMHnun (Haquas[ W HAYYHO-IIOIYJIApHaA JIUTEparypa, CJI0OBapH,
CIIpaBOYHHKH, I/IHTCpHeT—pecprLI)

YMCHUC 00BEKTUBHO OLICHUBATb I/IH(I)OpMaI_II/IIO O BC€IICCTBAX, HUX
MNpeBpalICHUAX W  MPAKTHYECCKOM  IMPUMCHCHHHM W YMCHHUC

HCIIOJIB30BaTh €€ s PCIICHUA y‘-IC6HO-1'IO3HaBaTeJIBHBIX 3aaad




BJIaIIeHI/Ie OCHOBaMHM ITOHSATHMHOI'O arrmapara 1 CHUMBOJIMYCCKOI'O

A3bIKa XUMHH JJIsI COCTaBJICHUSA (bOpMy.TI HCOPTraHNYCCKUX BEIICCTB,

4 YpPaBHEHUN XHUMHUYECKMX pPEaKLHUi; OCHOBAMH XUMHUYECKOMN
HomeHkatypbl (IUPAC u TpuBHanbHOI)
YMmeHne o0bACHATH CBSA3b MOJIOKEHUs 1eMeHTa B [lepuonnueckoit
CUCTEME C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS AaTOMOB

5 XUMHUUYECKHX DJIEMEHTOB (COCTaB M 3apsj slpa, oOIIee YHCIIO
AJIEKTPOHOB), pACHpPEICICHUEM 3JJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB HEPBBIX TPEX MEPUOAOB, KAJTUS U KAJIbLIUS
IIpencraBienue O  MEPUOJUYECKON  3aBUCMMOCTH  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB (pajinyc aToma, 3JEKTPOOTPULIATEILHOCTS ),

6 MPOCTBIX M CIOXHBIX BEIIECTB OT TMOJOXKEHHUS D3JIEMEHTOB B
[lepuonnueckoir cucreme (B MajblX IMEPUOAAX U TJIABHBIX
MOJArPYMIax) v 3JEKTPOHHOTO CTPOEHUS aTOMa

7 YMmenue kinaccuuuupoBarh:

7.1 XUMUYECKUE JIEMEHTHI

7.2 HEOpraHUYECKUE BElIeCTBa

7.3 XUMHUUYECKHE PEAKIIUU

8 YMeHue onpenensTh:

g1 BaJICHTHOCTh M CTETICHb OKHCIICHUS] XUMUUYECKHUX AJIEMEHTOB, 3apsijI

' HMOHA

g2 BHUJI XUMHUYECKOM CBS3M U THUIl KPUCTAJUIMUYECKOW CTPYKTYphl B

. COCTMHEHUSX

8.3 XapakTep Cpellbl B BOJHBIX pACTBOPAX BEHIECTB (KUCIOT, OCHOBAHUH)

8.4 OKHCIIUTENDb U BOCCTAaHOBUTEID

9 YMeHne xapakTepru3oBath (U3NUECKHUe U XUMUYECKHE CBOMCTBA!
MPOCTBHIX BEIIECTB (KUCIOPOA, O30H, BOJIOpPOA, TpaduT, anmas,

9.1 KpeMHHM, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KaIHi, MarHHi,
KaJIbIIMH, aTFOMHHHH, JKEJI€30)
CJIOKHBIX BEIIECTB, B TOM YHUCJIE€ UX BOJHBIX pacTBOPOB (Boja,

92 aMMHaK, XJIOPOBOJOPOJ, CEPOBOJOPOI, OKCHABI U THIAPOKCHUIIBI

metaimoB [-IIA rpynm, amromunus, meau (1), nunka, xenesa (I u

IIT), oxcuast yraepozna (I u IV), kpemuus (IV), azota u pochopa (111




u V), cepoet (IV u VI), cepnucras, cepHas, a3oTucTas, a30THasd,
dbocdopHas, yrojibpHass, KpeMHHEBAsI KHCJIOTA U UX COJIH)

IIPOrHO3UPOBATE H  XapaKTCPHU30BaTh CBOMCTBaA BCIICCTB B

3aBUCHUMOCTHU OT HUX COCTaBa U CTPOCHH:A, MPUMCHCHHC BCIICCTB B

- 3aBUCUMOCTH OT HMX CBOHCTB, BO3MOXXHOCTh IPOTECKAHUS
XUMHUYECKUX MPEBPAILICHUN B PAa3JIMUHBIX YCIOBUSIX
10 YMeHHe COCTaBIIATh MOJIEKYJISIPHBIC U HOHHBIC YPaBHEHUSI peaKIui,
B TOM YHCJIE:
10.1 peaKkIii HFOHHOTO OOMeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINI
103 WUTFOCTPUPYIOIIUX XHWMUYECKHE CBOWMCTBA HW3YUYEHHBIX KJIACCOB
' (TpyImi) HEOPraHUYECKUX BEUIECTB
10.4 MOJATBEPKIAIOIINX FCHETUYECKYIO B3aUMOCBSI3b MEXI1Y HUMH
11 YMeHue BIYUCIATH (IPOBOUTH PACUEThI):
11 OTHOCHUTEIIbHYI0 MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTA B COSAMHEHUH
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 [0 YpPaBHEHUSM XHMHUYECKUX PEAKIUil U HAXOAUTh KOJIUYECTBO
' BEIIECTBA, 00BbEM U MAaCCy PEareHTOB WU MPOTYKTOB PEAKIIUN
12 Bnanenue (3HaHMe OCHOB):
OCHOBHBIMH  METOJJaMHd  HAy4YHOro TMO3HaHus (HaOIIOAeHHE,
121 H3MepeHHe, SKCIIEPUMEHT, MOJICIIUPOBAHKE) TIPU U3YUECHUH BEIIECTB
' U XUMUYECKHX SIBJICHHH; yMmMeHue chopmylnupoBaTh mpoodiiemMy u
MPEAJIOKUTh YTU €€ PeIIeHUS
122 Oe3omacHOil pabOThl ¢ XMMHYECKMMHU BEIIECTBAMHU, XUMHUYECKOU
' MOCY/I0H M J1a0OpaTOPHBIM 00OPYIOBAHHEM
MpaBUiaMu 0e30ImacHoro oOpareHus c BCIICCTBaMH,
WCIIOJIb3YEMBIMH B TTIOBCETHEBHOW KM3HU, TIPABWJIAMH TTOBEJICHUS B
123 HEeNsIX COepexeHHs 30POBbSI U OKPYXKAIOIIEH MPUPOIHON CPEIIbI;

MOHMMaHHE BpeJa (0MacHOCTH) BO3AECUCTBUS Ha KUBbIE OpPTraHU3MBbI
ONpeAeIEHHBIX BEIIECTB, croco0oB YMEHBIIEHUs 51

MMpEaAOTBPAICHHA UX BPCIHOTO BOS}ICI\/'ICTBI/ISI
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13.1

13.2

13.3

Hamuune MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

U3y4eHHEe M  omucaHue  (U3MYECKHX  CBOWCTB  BEIIECTB;
03HAKOMJICHHE ¢ PU3UICCKIMH U XUMHYECKUMU SIBIICHUSIMU; OTIBITHI,
WUTIOCTPUPYIOIIME TPU3HAKU MTPOTEKAHUA XUMHUECKUX peaKlnui
U3YyYeHHE CIIOCOO0B pa3zesieHus: cMecei

MOJIyUeHUE KHUCIOpPOJa M H3YYEHHE €ro CBOICTB; MOJIy4YeHHE
BOJIOPOJIa M U3YYEHUE €r0 CBOMCTB; MOJIyYEHHUE YIJIEKUCIIOTO raza u
M3Y4YEHHE €ro CBOMCTB; IMOJy4YeHHE aMMHUaKa W H3y4YeHHUE €ro

CBOWCTB

13.4

13.5

IIPUTOTOBJIEHUE DPACTBOPOB C OIPEACIEHHON MACCOBOM JOJIEU
pPacTBOPEHHOIO BEILECTBA

IPUMEHEHWE  HMHJAMKATOpOB  (JlakMyca,  METWIOpaHXka WU
denondranenna) s ONpEeNeHUsI XapakTepa Cpelibl B pacTBOPax

KHUCJIOT U LIeJIoYei

13.6

HCCIICIOBAaHNE U ONHCAaHHE CBOICTB HCOPraHM4CCKHUX BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aHMOﬂCﬁCTBHH KHCJIOT C ME€TalllaMU,
OKCHJaMH METaJlJIOB, PaCcTBOPUMBIMHA )51 HEPACTBOPHUMbBIMU
OCHOBAHUSAMHU, COJEIMH, IIOJIYYCHHC HEPACTBOPHUMBIX OCHOBaHHﬁ;
BBITCCHCHUE OJHOro McETajlyia JApyruM M3 pacTBopa COJIH;
HUCCICIOBAHUC aM(l)OTCpHBIX CBOICTB THUAPOKCUIOB aJITFOMUHUSA U

IUHKA

13.7

13.8

PEHICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIaCCHI
HCOPTaHUYCCKUX COGI[HHCHHP’I)); ((3J'ICKTpOJ'II/ITI/I‘-IeCKaSI
JAUCCOLIN AL, «Baxnelmuye HeMETaIbl U HUX COCAUHCHUA,

«Baxkneiiie MeTaljibl M1 UX COSIANHCHU

XUMHUYECKHE  OKCIEPUMEHThI,  HUTIOCTPUPYIOIINE  MPU3HAKH
MPOTEKAHUS PEAKIINI MOHHOTO 0OMEHA; KAaYeCTBEHHBIC PEaKI[Uu Ha
MPUCYTCTBYIONIME B BOJHBIX PAcTBOpPAaX HOHBI: XJIOPUI-, OpOMHUI-,
wonua-, cynbdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHHBI,
TUAPOKCUA-UOHBI, KATHOHBI aMMOHUSI, MaTHUS, KaJIbIUs, aTIOMUHUS,

xenesa (2+) u xenes3a (3+), menu (2+), nuHKA

14

YmMmeHnue:




NPEICTaBIATh PEe3ydbTaThl JKCIEpUMEHTa B (OopMe BBIBOOB,

14.1 JIOKa3aTeNIbCTB, TPaQUKOB W TAOMUIl U BBISBISATH SMITMPUUYECKHE
3aKOHOMEPHOCTH
YCTaHaBJIMBATb CBA3HU MCKOY pCaJIbHO Ha6JIIOI[aCMBIMI/I
14.2 XUMHUYECKHUMH SBJICHUSIMH M TPOLIECCAMU, TMPOUCXOASIIUMHU B

MaKpo- U MUKPOMHUPE, 0OBACHATH IPUUNHBI MHOTOOOPa3usl BEIIECTB




INEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2DK3AMEHE 110 XUMHUHU

Koxa

1.1

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

HepBOHa‘IaJIBHBIe XUMHUYCCKUEC ITOHATHUA

Yucrtsie BemecTBa U cMecu. CriocoObl pa3ienieHus: cMeceit

1.2

1.3

AToMBI U MOJICKYJIBI. Xumudeckue diaeMeHTBH. CHMBOJIBI XUMHYCCKHX
9JICMCHTOB. HpOCTBIe " CJIOKHBIC BEIICCTBA.

Xumuaeckas q)opMyna. BanenTHOCTE aTOMOB XWMHUUYECKHUX JJIEMEHTOB.

CreneHb OKUCICHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTenbHAs aTOMHas Macca.
OTHOCHUTENIBHAS MOJICKYJISIpHAA Macca. MaccoBas J0J1s1 XUMUYECKOTO DJIIEMEHTA

B COCAMHCHUU

1.5

1.6

KonuuectBo BemectBa. Moib. MomsipHass macca. MosisspHbIii 00bEM Ta30B.
B3aumocBsI3p KOIMYECTBa, MACCHI U YHCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
Ou3nyeckue U XUMHYECKHUE SIBICHUS. XUMHUYECKasi peakuus U e€ MpU3HaKH.

3aKoH COXpaHCHHA MACCHI BCIICCTB. XUMHYECKHE YpaBHCHU

Hepnonﬂqecmdﬁ 3aKOH H HepI/IO,I[I/ILIeCKaH CHUCTEMA XHMMHUYCCKHUX 3JICMCHTOB

J.1. MenneneeBa. CTpoeHrue aToMOB

2.1

[Iepnonnueckuit 3akoH. Ilepuonnueckas cucreMa XHMHUYECKHX JJIEMEHTOB
A.. Menneneesa. Ilepuoasl u rpynmbl. OU3HUECKUI CMBICI MOPSIAKOBOIO

HOMEpa, HOMEPOB MEpHOa U IPYIIbI JJIEMEHTa

2.2

Crpoenne atomoB. CocTtaB aToMHBIX sifep. M3otomnbl. Dnekrponsl. CTpoeHue
JIEKTPOHHBIX 000J04YeK aToMoB MepBbIX 20 XHMMHUYECKHX HIIEMEHTOB

[Iepnonnueckoii cucrems! .M. Menneneesa

2.3

3aKOHOMepHOCTI/I B U3MCHEHHUM CBOMCTB XMMHUUECCKHX DJIEMCHTOB MEPBBIX TpéX
NepruoaoB, Kajus, KaJIbIUA (pamzlyca aTOMOB, JJICKTPOOTPULATCIBHOCTH,
METATIMYECCKUX HW HEMECTAIIIMYCCKHUX CBOf/iCTB) n Hux COC}II/IHGHI/Iﬁ B
COOTBCTCTBHMH C IIOJIOXKCHHEM OJICMCHTOB B HepHOHquCKOﬁ CUCTEMEC H

CTPOCHUEM HUX AaTOMOB

3.1

Crpoenue BemiecTBa
Xumudeckasi CBs3b. KoBaneHTHas (MoyispHAsT W HEMOJIApHAs) CBS3b.
BHGKTpOOTpI/IHaTeJ'IBHOCTL XUMHNYCECKUX JJICMCHTOB. Hounnas CB/A3b.

Meraninueckas CBSI3b




32

Tunbel KpUCTAIMYECKUX PEIIETOK (aTOMHAasl, HOHHAasg, MeETajInyecKas),
3aBUCUMOCTbH CBOMCTB BEHIECTBA OT THUIA KPUCTAUIMYECKON PEMIETKH U BHAA

XUMHUYECKON CBI3U

4.1

4.2

Baxwneline npencraBuTeNM HEOPraHWYECKUX BelecTB. Hemertamibl U ux

COCOIUHECHUS. MeTamisl 1 ux COCIUHCHUA

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHHYECKUX COCAMHEHUI: OKCHIIOB
(coneobpazyromue: OCHOBHBIE, KHUCJIOTHBIE, aM(pOoTepHBIC) u
HecosieoOpa3yrome; OCHOBaHHH (IMIENTOYHM W HEPacTBOPUMBIC OCHOBaHUS),
KHCJIOT (KUCIIOpOJCOJepKame U OECKUCIOPOAHBIE, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJICH (CPEIHUX M KUCITBIX)

dusnyeckue M XHUMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-HCMCTAJJIOB:

BOJIOPO/IA, XJIOpa, KUCIOPO/a, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

4.4

du3nyeckre 1 XUMHYECKHE CBOMCTBA IMPOCTBhIX BEIICCTB-MCETAJJIOB: JIMTHUA,
HaTpus, KaJIvid, Mardivis U KaJbOus, aJIIOMUHHA, KEJIC3a. SHCKTPOXI/IMI/I‘ICCKI/Iﬁ

o) HaprI)KeHI/Iﬁ MCTaJI1JIOB

dusnyeckre U XUMUYECKHE CBOMCTBA BOAOPOJHBIX CO@I[I/IHeHI/Iﬁ HEMCTAJIOB!

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/Ia, AaMMHUAKA

4.5

duznyeckue U XUMHUYECKUE CBOMCTBA OKCHJIOB HemerawioB: cepsl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(IV). [Tonyuenue

OKCHJOB HEMETAJIJIIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoiictBa okcuaoB: MetauioB IA—IIIA rpynn, muuka, meau(Il) u

xene3a(Il, III). [Tomyuenne okcH10B METAIIIIOB

XUMHUECKHE CBOMCTBA OCHOBAHUHN M aM(OTEPHBIX THIPOKCUIOB (Ha IpUMepe
THAPOKCUIOB allIlOMMHHUS, JKele3a, ULuHKa). [lodmydeHne oOCHOBaHUN U
aM(OTEpHBIX THAPOKCUIOB

OO0mre XMMHUYECKHE CBOWCTBA KUCIOT: XJIOPOBOAOPOIHOM, CEPOBOAOPOAHOIM,
CEpHHUCTOM, CepHOM, a30THOH, (hochopHOil, KpeMHHEBOM, yroiabHOU. Ocobbie
XUMHUYECKHE CBOMCTBA KOHIICHTPHUPOBAHHOM CEPHOM M a30THOM KHCIIOT.
[Tonyuenune kucaor

OO0ue xuMu4yeckre cBoiicTBa cpennux coneil. [lomyuenue conei
[Tonyyenue, cobupaHue, pacro3HaBaHHE BOAOPOJA, KHUCIOpPOJAa, aMMHaKa,

YTIIEKUCIIOTO Ta3a B JIabopaTopuu

4.11

[Tonydyenune ammuaka, CEpHOM M a30THOM KHUCJIOT B MpoMbIIIeHHOCTH. O0miue

CITOCOOBI MOJIYYCHHU MCTAJIJIOB




4.12

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMHUYECKUE PEAKIUU

5.1

Knaccuukanus XuMHUECKUX peakuii Mo pa3InYHbIM IPU3HAKAM: 110 YUCITY U
COCTaBY Y4YaCTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3(ddexTy, mo

M3MEHEHHIO CTEIICHEH OKMCICHUS XUMUUYECKUX YJIEMCHTOB

5.2

5.3

54

5.5

TernnoBoit 3peKT XUMHUYECKOH peakiuH, TEPMOXUMHYECKHE YpaBHEHHUS.
DK30- ¥ 9HJI0TEPMUYECKUE peakuH. TepMOXUMHIECKHe YpaBHEHUS
OKHCIUTENEHOBOCCTAHOBHUTENBHBIE peakunu. OKUCIUTENN 1 BOCCTAHOBHUTEIH.
[Ipomieccbl  OKMCIIEHUST ¥ BOCCTAHOBJICHHUS.  DJEKTPOHHBIM  OamaHc
OKHCIIUTEIIbHOBOCCTAHOBUTEILHOI Peakuy

Teopust anekTpoauTHYECKON aucconnanuy. Katnonel, aHHOHBI. DIEKTPOIHUTHI
U HEe3JEeKTPOoJUThl. CUIIbHBIE U ClIa0ble 31eKTPOJIUTHl. CTeneHb TUCCOUalun

Peakuuu noHHOTO obMeHa. YcioBus IMPOTCKAHHA peaKuHﬁ HOHHOI'O O6M€Ha,

IIOJIHBIE U COKPAIIEHHBIE HOHHBIE YPABHEHUS PEaKIIUM

XHMHMA ¥ OKpYXkarolas cpeaa

6.1

BemecrBa m Marepuanbsl B IIOBCEJHEBHOM JKM3HM 4YeloBeKa. besomacHoe
UCIOJIb30BAHUE BEUIECTB M XMMUYECKHUX pEaKUUi B jabopaTopuu U OBITY.

HepBaﬂ IIOMOIIb TP XUMHUYCCKUX OKOT'aX U OTPABJICHHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpYyKarolell cpeabl (KUCIOTHBIE —JO0XKIH,
3arps3HEHUE TOYBBI, BO3JlyXa M BOAOEMOB), CIIOCOOBI €ro IMpeloTBpaIleHUs
[IpenensHas nomyctumasi koHueHTpauus Bemects (IIJIK). Ponas xumuu B
pelIeHNH HKOJIOTUYECKUX MpobiieM. YCHileHHe MapHUKOBOro »(dekxTa,

pa3pylieHue 030HOBOTO CJIOSI

6.3

6.4

[Ipumenenue cepsl, a3ota, ¢pocdopa, yriaeposa, KpeMHHUS U UX COCTUHEHUH B
OBITY, MEIWIIMHE, TPOMBIIUIEHHOCTH M CEIbCKOM Xo3siicTBe. [IprMeneHue
METAJUIOB M CIUIaBOB (CTallb, YYT'YH, TIOPAJTIOMUHMNA, OpoH3a) B OBITY U
MPOMBIIIJIEHHOCTH MX coequHeHni. [IoHATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE
CTOCOOBI 3aIIUTHI UX OT KOPPO3UU

[IpupoaHble HMCTOYHHMKH YIIIEBOJOPOJOB (Yrojib, HMPUPOAHBIN Ta3, HE(Th),

MPOAYKTHI UX MepepaboTKu (OCH3MH), UX POJIb B OBITY M MPOMBIIIIECHHOCTH

6.5

HepBOHaan'H)HI)Ie MOHATHI 00 OPraHM4YCCKHUX BEIICCTBaX KaK O COCAMHCHHUAX
yrjiepoaa (MCTaH, 9TaH, STUJICH, alICTUJICH, 3TAHOJI, INIMLICPHUH, YKCYCHAas KI/ICJ'IOTa).
IloHsTHE 0 OMOJOTHMYECKH BaKHBIX BCIICCTBAX: XUpax, 6em<ax, YrjaeBoaax — u ux

POJIM B JKU3HU YCIIOBCKA




7 Pacuérsr:
7.1 o GpopmMynaM XUMHUYECKUX COSTUHECHUHN
7.2 Macchl (MaccoBOM) 10JIU PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPABHCHHSIM




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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