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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE TpeOOBAaHMI K pe3yjJbTaTaM OCBOEHUS OCHOBHOI
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (pefepanbHOl pabouei MporpaMMbl BOCITUTaAHUS
U ¢ y4€TOM KOHIICTIIMHM TIPETOJaBaHus ydeOHOTO TMpeaMeTa «XuMHUS» B
oOpa3oBaTenbHBIX opranu3anusax Poccutickoit denepamnmm.

[Iporpamma 1Mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
OoOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU Yy4eOHOTrO
npeamerTa, yCTaHaBJIMBAET 00s13aTENbHOE MPEeIMETHOE coJiepKaHue,
IpeaycCMaTpuBaeT paclpeiesieHue €ro IO KiaccaM M CTPYKTYPUPOBAHHUE 110
pazienaM M TeMaM MpPOrpaMMbl IO XHUMHUH, OINPEIETseT KOJUYECTBEHHBIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM Y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroluMxcs, OMNpPEAeNSeT BO3MOXKHOCTH TMpeaMera s
peanu3aiuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTelbHOMU
porpamMMbl Ha YPOBHE OCHOBHOT'O OOIEro oOpa3oBaHMs, a Takke TpeOOBaHUI K
pe3yibpTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1ieJIel U3y4eHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEIbHON JEATEIbHOCTH OOYyYarolmerocs IO OCBOCHHIO
y4e0HOT0O Co/IepKaHUsI.

3HaHWE XUMHUHU CJIY>KUT OCHOBOM il (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MpeACTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUPA, BAKHYIO
poJib UrparoT (QopMUpyeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUU U 00 DSBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30MaCHOCTH, MPOOIIEM 3/[paBOOXPaHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JUII  CaMOpPa3BUTUS |
dbopmMupoBaHUsI KYJIbTYPhI JUMYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHUE MBINJICHUS W TBOPYECKUX CIIOCOOHOCTEM
OOy4JaromMXcs, HABBIKOB HX CAMOCTOSTEIHLHOW Y4eOHOM  JIESITEIBHOCTH,
HKCIIEPUMEHTATILHBIX M HCCICJOBATEIbCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM JIeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJTOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISICTCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTMYECKOE
oOpa3zoBaHHe 00yUYarOIITUXCS.

JlanHple HampaBieHUS B OOyYE€HUM XHMMHUU OOECHEUMBAIOTCS CIEeUU(PUKON
colepKaHUsl  y4eOHOro  MpeAMeTa, KOTOpbIA  SBIAETCA  MEAArOrMYECKH
aJanTUPOBAHHBIM OTpa)KeHHUEM 0a30BOM HayKH XUMHH Ha ONpeeIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro 0Opa3oBaHHUs OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBI MEPBOHAYAIBHBIX MOHSITHUI XUMHUHU, OCHOB
HEOPTraHUYECKOM XHUMHUU U HEKOTOPBIX OTIEIBHBIX 3HAYUMBIX TMOHSITUH
OpraHUYECKON XHUMUHU.

CtpykTypa coiepkaHus MPOTrpaMMbl MO XMMUU CPOPMHUpOBaHA HA OCHOBE
CUCTEMHOT0 Ioaxoja kK €€ uzydeHuro. ColepaHHe CKIIaIbIBACTCS W3 CHUCTEMBI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECCTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakiuu. O06e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl 10 TPHUHIUITY
MOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
pPa3HOTO ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

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

— YYEHUS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TMpEeACTaBIEHUN 00 JJIEKTPOJIUTUYECKON JAUCCOIMAllMM BEUIECTB B
pacTBopax.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OSMIUPHUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO
YPOBHSI K IpyTrOMY, BBITIOJHSAS (PYHKITMN OOBSICHEHUS M IPOTHO3UPOBAHHUS CBONCTB,
CTPOEHUS U BO3MOKHOCTEH MPAKTUYECKOTO IPUMEHEHHUSI U MTOTYYEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTUKE
€€ CUCTEMHOU ITPUPOBL, IEHHOCTHOI'O OTHOILICHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUSI B Hayke. M3yueHne XMMUU MPOUCXOAUT C MPUBJICUCHUEM 3HAHUN M3
paHee M3y4YEeHHBIX YUYEOHBIX mpeamMeToB: «Okpyxkaromuidi Mupy, «buonorus. 5—7
KJIacCh» U «Pu3uka. 7 Kiaacey.

[Ipy wu3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWN OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYPBI. 3a/1a4a
y4eOHOro IMpeaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XUMHUUYECKUX 3HAHUN —
BOKHEHIIMX (PaKTOB, MOHITHH, 3aKOHOB M TEOPETUUECKUX TOJIOKEHUM, TOCTYITHBIX
00001IIeHnIT MUPOBO33PEHUECKOTO XapaKTepa, si3blka HayKW, B TMPUOOIICHUH K



HAyYHbIM METOJaM MO3HAHUS MPU U3YYEHUH BEIIECTB M XMMHUYECKUX pPEaKIHil, B
GbopMHUpPOBaHUU U PA3BUTUU MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4€OHO-
MO3HABATENIbHON U y4eOHO-UCCIIeI0BATENHCKON JIEATEIbHOCTH, OCBOCHUU MPABUII
0e301macHOro o0panieHus ¢ BEMIECTBAMU B TOBCEIHEBHOM KU3HH.

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

— (opmupoBaHHe HMHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIbHOMY MPHHITHIO PEIICHUH,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATENHHON JEATEIbHOCTH, HAYYHBIM
MeToJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

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

— (opmupoBanue oOmEeld (QYHKIUOHAIBHOM H €CTECTBEHHO-HAYYHOM
TPaMOTHOCTH, B TOM YHCJIE€ YMEHHUHA OOBSICHATH W OIEHUBATH SIBJICHUS
OKpY’KaIOIlIEr0 MHUpa, UCIOJb3Yysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYECHUU
XUMHHU, TPUMEHSATh UX MPU PEUICHUH TPOOJIEM B IOBCETHEBHOM KU3HU U TPYAOBOI
TIeSITEIBHOCTH,

— (QopmupoBaHue y o0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
MOHMMAaHUS LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIecO00pa3HOro TMOBEAEHUS B OBITY MU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CAMOBOCITUTAHMIO Ha OCHOBE YCBOCHHs OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAlbHEUIIETO
oOyJeHus.

Oo11ee YKciio 4acoB, OTBEAEHHBIX JIJISl U3YUEHUS XUMUHU HAa YPOBHE OCHOBHOTO
oOmero oOpa3oBanus, cocrasisier 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE IOHATHSA

[Ipeamer xumun. Posib XMMUU B KU3HU 4YeJOBEKa. XUMHS B CUCTEME HayK.
Tena u BemjectBa. DuU3MYECKHE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOAax MO3HAHMS B XUMHUHU. UHMCTbIE BEIIECTBA U CMECH.
CriocoObI pa3faeieHust CMECEH.

ATOMBI M MOJIEKYNbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie 1 Cl0KHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas popmyna. BareHTHOCTh aTOMOB XUMHUUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAS aToMHast Macca. OTHOCUTENbHAs
MOJIEKYJIsIpHasi Macca. MaccoBasi 10JII XAMHUYECKOTO JIEMEHTa B COSTMHEHHH.

KonnuectBo BemectBa. Mosb. MonsipHas macca. B3auMocBsi3b Kou4ecTBa,
MacCchl M 4YHMCJa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COETMHEHUH.

duznveckre U XUMUYECKUE SBICHHUS. XUMUYECKash peakus U e€ MpU3HAKH.
3aKOH COXpaHEHHS MAacChl BEHIECTB. XHMMHUYeCKue ypaBHeHHs. Kiaccubukanus
XMUMHUYECKUX peakluil (COeUHEHHUS], Pa3I0KEHMs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOMW, MpaBWIaMHu paboThl B JabopaTtopun u
npuémMamu oOpalleHus: ¢ JIabopaTopHbBIM 00OPYAOBAHUEM, U3YYEHHE U OMHUCAHUE
buznyecKkux CBOMCTB O0pa3lOB HEOPraHWYECKHX BEIIECTB, HAOIIOICHUE
busnueckux (MIaBJIEeHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEIHON MPOBOJIOKH, B3aMMOJICHCTBHE Mela C KHCIOTOMN) SBJICHUH, HAOII0IeHUE U
ONKCaHWE TPU3HAKOB MPOTEKAHUS XWMHUYECKUX peakuui (pa3lokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapwusi, pa3iokeHHe T'MIpPOKCcHIa
memu (1) mpu HarpeBanuu, B3aumoielicTBre xene3a ¢ pactBopom cosu meau (II),
U3y4EHHE CIOCOOOB pa3lelieHHus CMeced: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHWE, TUCTUILIALMSA, XpoMaTtorpadus, IPOBEACHHE OYUCTKH MOBAPCHHOMN
CONMM, HAONIOJACHWE W  ONHCAHWE  pPe3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3/IaHHE MOJEJIeH MOJIeKys
(IIapoCTEepKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

Bozmyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — smeMeHT U mpocToe
BemecTBo. HaxokaeHwe kuciaopojga B Tpupoje, (u3uueckue W XUMHYECKUE
cBoiictBa (peakuuu TopeHus). Oxcunbl. [lpumenenue xkucnopoma. CrocoOsl
NOJly4YEHHUs1 KUCJIOopoJa B J1abopaTOpuu M TMpOMBIINUIEHHOCTU. Kpyroopor
Kucnoposa B mpupojie. O30H — aIoTpoIHas MOIU(UKAINS KHUCIOPO/Ia.



TemnoBolt 3h(dEeKT XUMHUUYECKOW peaklud, TEPMOXUMUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bonopon — sneMeHT u mpoctoe BemiecTBo. HaxoxaeHue Bogopoaa B Npupoe,
bu3nYecKue 1 XUMUIECKUE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoTyueHus. KucmoTsr
Y COJIH.

Momnsipabiii 00bEM razoB. Pacd€Tsl Mo XUMHUUYECKHUM YPaBHEHUSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTtBOpHI.
HacplllieHHbIE M HEHACBIIIEHHbIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Ji BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IIpUpOZi€ U B KU3HU 4YeloBeka. KpyroBopor BoAbl B MPUPOJE.
3arps3HeHne NpUpOaHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunpl. Knaccuduxanus
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpaszyromue. Homenknarypa okcugoB. Duzmyeckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHOBaHuA. HomeHkiarypa ocHoBaHuil. PU3WYECKHE U XUMHYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucnor. dusnyeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan axkruBHoctu mertamnoB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMPEICIICHUE COJepKaHusl KUCIOpoJa B BO3yXe, MOTyUEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOWMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpalieHus ropeHus (moxkapa), 03HaKoMJIeHHE ¢ 00pa3IaMy OKCHUJIOB U OTTMCaHNe
UX CBOWCTB, TMOJy4YeHUE, COOMpAaHHE, pACMO3HABAHUE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMo/iericTue Bojopoaa ¢ okcuaom meau (1) (BozmoxxHO
MCIIOJIb30BaHNE BUJICOMATEPUAIIOB), HAOIIOIEHUE 00Pa31I0B BEIIECTB KOJIUYECTBOM
1 Momb, ucciemoBaHME OCOOEHHOCTEH pPACTBOPEHHs BEIIECTB C Pa3TMYHON
PacTBOPUMOCTBIO, TPUTOTOBJICHHE PACTBOPOB C OMNPEICIEHHON MAaCCOBOU a0Jiel
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C METaUIaMU (HAaTpUEM H
KaJIbllueM) (BO3MOXXHO HCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCJIEIOBAHUE
00pa3IioB HEOPTraHUUECKUX BEIIECTB PA3JIMUHbBIX KJIACCOB, HAOIIOIEHUE U3MEHECHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIEI0UYEH, U3YyUEHNE B3aUMOJEHCTBUS



okcuzna meau (II) ¢ pacTBopoM cepHOW KHUCIIOTBI, KHCIOT C METaJUlaMHU, peaKUuil
HEUTpaJIN3aluy, IOJYyYEHUE HEPAaCTBOPUMBIX OCHOBAaHUW, BBITECHEHHE OJHOTO
MeTajula IpyruM U3 PacTBOPA COJIM, PEIICHNE dKCIIEPUMEHTAIBHBIX 33a4 10 TEME
«BaxHelmme K1acchl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoanuyecknint 3akoH u Ilepuoamuyeckast cucreMa XHUMHYECKHX
iemeHnToB JI. . MengeneeBa. CtpoeHue aToMoB. XUMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3JeMeHTOB. IloHsTHE O
IPYINIIaX CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEIbHBIE METAJLIbL,
raJIOT€Hbl, THEPTHBIE Ta3bl). JIEMEHThI, KOTOpbIe 00pa3yloT aM(POTEpPHBIE OKCH/IBI
Y TUIPOKCHUIBI.

Ilepronnyeckuii 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N. Menpneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuognyeckoi
cucteMbl xumudeckux snemeHToB JI. M. MengeneeBa. llepuonsl u rpymiisl.
PuU3NYECKUN CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOA U TPYIIILI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oTonsl. DiekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI04eK aroMoB mepBbiXx 20 XMMHYECKHX  3JIEMEHTOB
[lepnogmueckon cucremsl [[. 1. MenaeneeBa. XapakKTEpUCTHKA XUMHYECKOTO
3JEMEHTA 10 ero noynoxeHuto B [lepuoanueckoit cucreme . 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX JJIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIAM U IIEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ui pa3BuTUA Hayku W npaktuku. . M. MenneneeB — yd€Hbli u
IpaKIaHUH.

Xnmuueckass cBs3b. KoBajlleHTHas (moJisipHass M HENOJSpHAas) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucieHus.  OKHCIUTENIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iponecchbl OKMCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydyeHrue oOpa3lOB BELIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
IMAPOKCUIA LIMHKA C pacTBOPAMM KHCJIOT M IIEJIOYEH, IIPOBEICHUE OIIBITOB,
WUIKOCTPUPYIOLIUX — MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIUN
(ropenue, peakiiiy pas3ioKeHHs], COSTUHEHUS).

Mesicnpeomemmuoie ceéa3u

Peanuzanms MeXIpeAMETHBIX CBSI3€M NMPU HM3yYEHWH XMMHHM B § Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUH, TaK U MOHSITHUH, SBJISIOIIMUXCS CUCTEMHBIMU JJI OTACJBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4yHbIN (DakT, runoresa, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanus, MNEePUOJUYHOCTb, HAOJIIOJCHUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®dusznka: Marepus, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, H30TOIIbI,
PaZMOaKTUBHOCTb, MOJIEKYJA, AJIEKTPUYECKUH 3apsil, BEIIECTBO, TEIO, OOBEM,
arperaTHO€ COCTOSIHME BEIleCTBa, Ta3, (PU3NYECKHE BEIUYUHBI, EIUHUIIBI
MU3MEPEHUS, KOCMOC, ITAaHETHI, 3BE311bI, CONHIIE.

buonorus: gorocunTes, nprxanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOIBI, TOJIE3HBIC
MCKONAEMBIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHYECKasi peaKIHs

[lepnognueckuit 3axoH. [lepuoandeckast cucTeMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B W3MEHEHUU CBOMCTB
XUMHUYECKUX FJIEMEHTOB IIEPBBIX TPEX MEPHUOOB, KAJINA, KaJbLU U UX COCUHEHUN
B COOTBETCTBUM C IIOJIOKCHUEM DJJeMEHTOB B llepuonnueckon cucreMe u
CTPOEHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIBI XMMHYECKOW CBS3H. THIBI KPUCTALIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKA U
BHJIa XUMUYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BELIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BELIECTB.

Knaccudukanysa XuMuYecKkux peakuuid Mo pa3anvyHbIM MpU3HAKaM (110 YHUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHUIO CTETEHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, [0 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUYECKUE PEAKLIUHU, TEPMOXUMUYECKUE
ypaBHEHHUSL.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOpaTUMbIX XUMHUYECKUX peakiusaxX. [IoHATHE O TOMOT€HHBIX M I'e€TepOTreHHBIX
peakuusx. [lonsarre o karamuse. IloHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMUYECKOTO

paBHOBECHS.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJICKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHOM peaKuuu. CocraBiienue YpPaBHEHUU

OKHUCJTUTEIIBHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMA C  HWCIIOJIB30BAaHUEM  METOJa
AJIIEKTPOHHOTO OajaHca.



Teopus 2MEKTPOIUTUYECKON JUCCOLMALIMU. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KarnoHbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C PAa3JIMYHBIMU BUIAMU
XxuMHuecKoil cBs3u. Ctenens nuccounanuu. CUibHbIE U C1a0bIe 3JEKTPOIUTHI.

Peakruu noHHOTO OOMEHa. Y CI0BHS MPOTEKAHUS PEAKIIU HOHHOTO OOMEHa,
NOJIHBIE M COKpalIEHHbIE HOHHBIE ypaBHeHUs peakuuid. CBolcTBa KHUCIOT,
OCHOBAHUII U COJIEH B CBETE MPEJCTABIECHUN 00 3JIEKTPOIUTHYECKOM TUCCOLUALIUY.
KauecTBeHHbIE peakuny Ha MOHBI. [IoHATHE O rUApPONIH3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJCISIMM KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB U HEMETauioB (rpaduTa U anmasza), CIOKHBIX BEIECTB
(xJ710pHuaa HATPUS ), UCCIIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peakuu OT
BO3JCHCTBUS  pa3iMyHBIX  (PAKTOPOB, MCCIEAOBAHUE  BJIEKTPOIPOBOJHOCTU
pPacTBOPOB BEUIECTB, MTpoLiecca AUCCOLMALIMH KHCIIOT, IIEJI0UeH U cosel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHANIOB), MPOBEJCHHUE OIBITOB, HILTIOCTPUPYIOMIHUX
OpU3HAKU TPOTEKAaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHUE OCaJKa,
BbIJIEJICHUE Ta3a, OOpa3oBaHHE BOJIbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKkUUid (TOpeHue, peakluuu pasiioKeHus,
COCJIMHEHHUS), pACIO3HABAHHE  HEOPraHWYECKMX  BEIIECTB C  IMOMOIIBIO
KA4ECTBEHHBIX PEAKLINM HA MOHBI, PEIICHUE DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTayibl 1 MX cOeIMHEHHUSA

OOmast xapakTepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (pu3NUecKHe CBOMCTBA MPOCTHIX
BEILECTB — rAJION€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpE XJopa (B3auMOECHCTBUE
C MeTajulaMH, HeMeTajlylaMu, uienodamu). XuopoBojopoAd. ConsiHas KHUCIOTa,
XUMHYECKUE CBOMCTBA, IMOJy4YE€HUE, MpUMEHeHue. [JlelicTBue Xiopa H
XJIOPOBOAOPOZA HA OPTAHU3M YesIoBeKa. BaxxHenme XJI0puIabl U UX HAX0XKICHUE B
IIPUPOJIE.

OO6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (u3NyYecKue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U Cepbl. AJIIOTPONHbBIE MOAUDPUKAIIMN KUCTIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHUE, (PU3NYECKUE U
XUMHUYECKUe cBoMcCTBA. OKCUABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnota, (pu3n4ecKue 1 XMMUYeCKre CBOMCTBA (0011I1e KaK MPeCTaBUTENS
KJjlacca KHCIOT M crneruduueckue). XUMUYECKUE pPEaklru, JeKAallue B OCHOBE
MIPOMBIIIUICHHOTO CIOc0o0a TMOMy4YeHUsT CepHON KHUCIOTHI. [IpumeHenue cepHoit
KUCIOThl. CONM CEepHOM KHUCIOTHI, KAayeCTBEHHAs peaklus Ha Cylab(aT-HoH.
Haxoxnenue ceppl M €€ COCOUHEHUN B IPUPOJE. XHUMHUYECKOE 3arpsi3HEHUE
OKpYXalolel Cpelbl COECOUHEHUSIMU Ccepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHe
BO3]lyXa U BOJOEMOB), CITIOCOOBI €T0 MPEIOTBPAIICHHUS.



OO6mmast xapakTepucTuka 3JeMeHTOB VA-rpymnmnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIEHHUS. A30T, pacnpOoCTpaHEHHE B MPUPOJE,
dbusnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupoje. AMMHUaK, €ro
dusznyecKkue u XMMHUUECKUE CBOMCTBA, MOMy4yeHHe U mpuMeHnenue. Conu aMMOHMUS,
uX pU3NYECKUe U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHAas peakuus Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
cBOiicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U chenudpuyecKue).
Hcrnonb30BaHuEe HUTPATOB U COJIE AMMOHHSI B KAYECTBE MUHEPATIbHBIX YIOOPEHU.
XHUMHUYECKOE 3arpA3HEHUE OKPYKAIOIIEH Cpellbl COETMHEHUSIMU a30Ta (KHCIOTHBIE
JOKIM, 3arps3HEHHE BO3ayXa, MOUBBl U BoAoEMOB). docdop, amioTpomHbie
Moaudukauu docdopa, uznueckre U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopHas kucioTa, GU3NYECKUE U XUMHUYECKHE CBOICTBA, MOJydYEHUE.
Hcnonb3oBanue (ochaTtoB B KaueCTBE MUHEPATIBLHBIX YI00PEHHIA.

OOmas xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENICHU OKUCIIEHUS. Y TIEpO/], aJLIOTPOIIHbIE MOAU(PUKALINH,
pacnpocTpaHeHue B MpUpoje, (PU3NUECKHEe U XMMHUECKHUE CBOMCTBA. AJcopOuusl.
Kpyrosopor yraepoma B mnpupoge. Okcuubl yriepojga, HUX (U3HYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJYy4YEHUE U
IpUMEHEHUE. DKOJIOIMYECKUE MPOOJIeMbl, CBsI3aHHbIE ¢ OKcuaoM yraepona (IV),
TUIOTE3a TJI00AJBHOrO IMOTEIUIEHUSl KiMMaTa, MapHUKOBBIM 3ddexT. YronpHas
KUCIOTa U €€ coJd, UX (PU3MUECKHEe U XUMHUYECKHE CBOMCTBA, MOJIYYEHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-vOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEULIMHE, TPOMBIILJIEHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHavasIbHbBIE TOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHHUSX
yriaepojaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TAHOJ, TJIMLEPHH, YKCYCHAsl KUCIIOTA).
[TpuponHblE HCTOUYHUKHU YTIEBOAOPOAOB (Yrojb, MNPUPOAHBIA Ta3, HedTh),
IPOAYKThl UX mepepaboTku (OEH3MH), UX pPOJb B OBITY U HPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUpaX, OeJIKaX, yriieBoJax — U UX
poJiM B JKH3HM UEJIOBEKa. MarepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTaHWYECKUX COCTMHECHUM.

Kpemnuii, ero ¢u3nmueckue W XHUMHYECKHE CBOMCTBa, IIOJYYCHHUE H
npumeHenue. CoeuHeHHs! KpeMHHUs B pupojie. OO1re npeicTaBieHus 00 OKcuie
kpemaust (IV) u kpemaueBoit kucinote. CHIMKATHI, UX HCIOJIb30BaHUE B OBITY, B
IPOMBIIUIEHHOCTH. BaXkHeimre CTpOUTENbHbIE MaTepuasbl: KEpaMHKa, CTEKIIO,
IIEMEeHT, OcToH, kene300eToH. IIpobOiiembr 6€30macHOrO  MCIOIL30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B MOBCETHEBHOMN KU3HU.

Xumuueckuii IKCnepumenm:

M3y4eHHe 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
IPOBEJICHNE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB



UX TPOTEKAHMsI, OMBIThI, OTpa)Kalwllue (QU3NYECKHe W XHMMHUYECKHE CBOMCTBa
raJIOTEHOB M UX COEIMHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3aMu XJIOpUI0B (TAIOT€HHIOB), 03HAKOMIIEHHE C 00pa3iiamMu
ceppl M €€ COEAUHEHUSMHU (BO3MOXXHO MCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOII0/IeHNE Tpoliecca OOYTIIMBaHUS caxapa Mo IeUCTBUEM KOHIIEHTPUPOBAHHON
CEpHOM KHUCIIOThI, U3YyYEeHUE XUMUUECKUX CBOMCTB pa30aBI€HHON CEpHOIN KUCIIOTHI,
MPOBE/ICHNE KAaYeCTBEHHON pEaKIMU Ha CyJIb(aT-uoH U HAONIOICHUE MTPU3HaKa e
pOTEKaHus, O3HAKOMIIEHHE ¢ (U3UYECKUMHU CBOMCTBamMH a3ota, ¢ocdopa U HX
COEIMHEHUI (BO3MOKHO MCIIOJIb30BAaHUE BHUECOMATEPHUATIOB), 00pa3iaMu a30THBIX
u ¢GochopHBIX yaoOpeHui, moydeHne, coOnpaHnue, pacro3HaBaHUE W W3YUCHUE
CBOMCTB aMMHakKa, NPOBEACHUE KAYECTBEHHBIX PEAKUWM HA HOH aMMOHHUS U
docdar-uoH W U3yuYEHHUE TMPU3HAKOB HUX MPOTEKaHUs, B3aUMOJCICTBHE
KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTBI C MEAbI (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HM3Y4YEHHE MOJEJeH KpPUCTAJUIMYECKUX pEmETOK anmasa,
rpadura, QymiepeHa, O3HAKOMIIEHHE C IPOLECCOM aAcOpOLUU pacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM HIPOTHUBOras3a, IOJIyYEHUE,
coOupaHue, paclo3HaBaHUE U MU3yYEHUE CBOMCTB YIJIEKUCIOIO rasa, poBEICHUE
KAUECTBEHHBIX PEAKIMI Ha KapOOHAT M CUJIMKAT-UOHBI U U3YUYEHHUE MPU3HAKOB MX
NPOTEKaHUsl, O3HAKOMJIEHWE C MPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH,
pEILIEHUE SKCIEPUMEHTANBHBIX 3a7ady Mo Teme «BakHeulne HeMEeTalulbl U UX
COCIMHEHHUSD.

MeTtasiibl U MX COeUHEHUS

OO01ast XxapakTepUCTHUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUU
ux nonoxeHus B llepmogmyeckor cucrteMe xumudeckux daemeHToB J[. W.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHHE MeTaluioB. Meraundeckas CBsi3b U
METAJJIMYECKass ~ KpPUCTA/UIMUECKas  pelI€TKa.  DJIEKTPOXUMUYECKUU  pAll
HanpspKeHU MetaiioB. u3nueckue U XMMHUYECKHE CBOMCTBA MeTaiioB. O0mue
CrocoObl TONy4eHus: MeTayioB. IloHATHE O KOpPpPO3UM METAJIOB, OCHOBHBIE
CIIOCOOBI 3aITUTHI UX OT KOoppo3uu. CriiaBsl (CTallb, UyTYH, TIOPATIOMUHUM, OpOH32)
U UX PUMEHEHUE B OBITY U IPOMBIIIICHHOCTH.

[lenounsie MeTamel: nosnoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
anemenToB /. 1. MenpaeneeBa, cTpoeHUE UX aTOMOB, HAXOXKJICHUE B IPUPOJE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUAPOKCUIBl HaTpusi W Kaiuus. I[IprMeHeHHe IIEeOYHBIX METANIOB U HUX
COCIMHEHU .

[IlenoyHO3EeMENBHBIE METAUIBI MarHud W KaJIbLIMK: TIOJIOKEHUE B
[Tepuoanueckon cucreMe xumuueckux 3yiemeHToB 1. 1. Menaeneesa, CTpoeHue ux
aTOMOB, HaXOXJeHUe B pupoje. Pu3nueckue U XMMUYECKUE CBOMCTBA MarHus u



Kanblus. Baxknelume coequHeHus Kaablus (OKCHI, TUIPOKCHI, coiin). KEcTkocTh
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUSI.

AJFOMUHHI: TI0JI0kEHUE B [Ilepnoandeckoi cucteMe XMMUYECKHX dJIEMEHTOB
J. . Menneneesa, cTpoeHHne aTtoma, HaxOKJIE€HHME B npupone. Pusnueckue u
XUMHUYECKHE CBOMCTBa amOMUHUA. AMGPOTEpHBIE CBOICTBA OKCHA U THAPOKCHIA
ATOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 3J1EMEHTOB [1.
N. MeHnneneeBa, CTpOE€HHE aroMa, HaxOXAeHue B npupoae. Dusznueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. OKcubl, rTuipokcuibl U conu xxenesa (I1) u sxenesa
(IIT), ux cocras, CBOICTBA U MOJTYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YJIbTATOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJB30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KaJlblIUg U HATpUs C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BUJIEOMATEPHAIIOB),
UCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOllEcCa TOPEHUS JKEeJe3a B KUCIOPOJIE
(BO3MOXXKHO ~ HCIIOJB30BAaHHWE  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMii Ha UOHBI: MarHus, KalblMs, aTFOMUHUS, ITMHKA, xKeme3a (1)
u xenesa (II), menu (II), HaOmiomeHUe M omMcaHUE MPOIECCOB OKpaIllMBaHUS
IUIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaibluid (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEA0BaHHE aM(DOTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHHUS U
TUAPOKCHUA 1IMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 3a7a4 1o teme «Baxuelume
METAJIJIBI U KX COSTUHCHUSI.

XHMMUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m Marepuanibl B ITOBCEIHEBHOM KHU3HM YeEJIOBEKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momorib mpu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromieh cpeabl (MpeaeiabHas T0mycTuMast
KOHIIEHTpaius Bemlects, nainee — [1/1K). Ponb xuMuu B pemieHnH 3KOJIOrMYECKUX
po0aem.

Xumuueckuii IKCnepumenm:

M3yueHHe oOpaslloB MaTepUasioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mesicnpeomemmnuie céasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUH XUMHUHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIMMUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W TOHATHUM, SIBJISIOIIUXCS CUCTEMHBIMH JJISI OTJICIBHBIX MPEAMETOB
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.



OOuIre ecTeCTBEHHO-HAyYHbIC MOHITHSA: HAayYHBIH (PAaKT, TMIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, Kiaccuukauus, TMEepPUOAUYHOCT, HalII0/eHuE,
OKCIEPUMEHT, MOJECIUPOBAHUE, H3MEpPEHUE, MOJEIb, SIBJICHUE, MapPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

dusuka: maTepusi, aToM, HNEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, U30TOIIHI,
PannoOaKTUBHOCTbD, MOJIEKyJIa, DIIEKTPUUYECKUI  3apsiz, POBOTHUKH,
HOJYIIPOBOHUKHY, JUAIIEKTPUKH, (OTORJIEMEHT, BEIIECTBO, TeNo, OO0BEM,
arperaTHO€ COCTOSIHUE BEILlECTBa, a3, pacTBOP, paCTBOPUMOCTb, KpUCTANINYECKast
pemérka, CriaBbl, (U3MUECKUE BEIMYUHBI, €IWHUIBI U3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE311bl, CoHIIE.

buonorusi: ¢otocunres, npixanue, Ouocdepa, sKocucTemMa, MUHEpPAJIbHBIE
y10OpeHusi, MUKPOIJIEMEHTBI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TIOPO/IbI, OJIE3HBIE
UCKOTIaeMbI€, TOIUIMBO, BOJTHBIE PECYPCHI.



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

JINMYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS MPOTpaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEIBLHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMH POCCUUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOIIecTBe MpaBWJIaMW W HOPMaMH IIOBEJICHUS M CIOCOOCTBYIOT MpoIleccaM
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00yUYaIOIIUXCS.

JIn4HOCTHBIE  pe3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYalOIIUXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAllMd U
pacIIMpEeHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM UHCJIE B YACTH:

1) naTpHMOTHYECKOr0 BOCIMTAHUS:

LIEHHOCTHOTO OTHOUIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAyYHOMY HACIEIUI0, TTOHUMAaHUS 3HAYCHUS XUMHUUYECKON HAyKH B IKU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUei o
MEPEIOBbIX JOCTUKEHUSIX W OTKPBITUAX MHUPOBOM U OTEUECTBEHHOW XUMUU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKIaHCKOr0 BOCTIUTAHUSA:

NPEACTABICHUSI O COLMAIbHBIX HOpPMax W MpaBUiIaX MEXKINYHOCTHBIX
OTHOIIICHUI B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIIECTBEHHO
M0JIE3HOM, Y4eOHOUCCIEA0BATENIBCKOM, TBOPYECKOM U IPYTUX BUJAX ACSTEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOHN JESTEIBHOCTH TPU BBIMOJTHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3a7a4, BBITOJHEHHUH XWMUYECKHX HKCIIEPUMEHTOB,
CO3/IJaHUM YUEOHBIX TPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO U B3aWUMOIIOMOIIN
B MPOILIECCE ATON y4eOHOM JesATeIbHOCTU, TOTOBHOCTU OLICHUBAThH CBOE MOBEJCHUE
U TMOCTYIKM CBOMX TOBApHILEH C MO3UIMHM HPABCTBEHHBIX U MPABOBBIX HOPM C
YYETOM OCO3HAHHUS MTOCIEACTBUN IIOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUA:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUS O BEHIECTBE M XUMHUUYECKOW PEaKIH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY JIJII TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKa C
MIPUPOIHOM CPENOM, O POJIM XUMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MO3HABaTEJIbHBIC MOTHBBI, HAlPABJICHHBIC HA TOJIyYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB W SIBJICHUM,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpPhI, B TOM YHCIIC
HABBIKOB CaMOCTOSITENIbHOM palOThl C Yy4YeOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI0O0O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHHWIO, TIPOCKTHOM W  HCCIIEIOBATEIHCKON
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOyUEHHS B
JaJIbHEHIIIEM;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBb:

OCO3HAHHUE IICHHOCTH KHW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHWE TMOCIEACTBUN U
HETPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBuid O€30MacHOCTH TpU  OOpalieHud C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEpEC K MPAKTUYECKOMY U3YUYCHUIO Tpodeccuil U Tpyaa pa3IuuyHOIo poja,
YBa)KEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOM AEATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XUMHHM, OCO3HAHHBIM  BBHIOOP
WHUBUTyaIbHON TPAEKTOPUU MPOJAOHKEHHUS 00pa30oBaHusl C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMN,
yCcrenHon npodeccuoHaabHON IeSITENbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHOU CPEJIE;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHUYECKH 11eJI€CO00Pa3HOE OTHOIICHHUE K MPUPOE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, IOHUMAaHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYEeCKOMY M TICHXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
mpaBuiI 0€30MaCHOTO MOBEICHUS MTPU padOTEe C BEIIECTBAMH, a TAKKE B CUTYAIIHSIX,
YTPOXKAIOIINX 3[0POBbIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl MIOBBILICHUS
YPOBHSI  DKOJIOTUYECKOW  KYJIbTYpbl, OCO3HaHUS TJ00albHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEeM M TMyTell HUX pelIeHUs MOCPEACTBOM METOAOB XUMUH,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIICIAIOT 3HAYUMBIE JIs
dhopMUpOBaHUSI MUPOBO33PEHHUSI OOIIIEHAYYHBIC MOHATHS (3aKOH, TEOPHU S, IPUHITHII,
runoTesa, (Qakr, CcucTeMa, TMPOIEeCcC, OHKCIEPUMEHT U Jpyroe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpEeAMETax U IO3BOJISIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPeAMETOB (HOPMHUPOBATH MPEACTABICHUE O IEJIOCTHOMN



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IeUCTBUS (IT03HABATENIbHbIE,
KOMMYHUKATHBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUIAHUPOBAHUIO U OCYIIECTBJICHUIO y4eOHOM
NEeSATEIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE /1eiiCTBUS

Bba3oBble Jjornueckue JeicTBUA:

YMEHUSI MCMOJb30BATh MPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBAaTh CMBICI XMMHUYECKHX MMOHATHNA (BBIAEIATh WX XapaKTePHBIE
MPU3HAKHN, YCTaHABJINBATh B3aWMOCBSI3b C JIPYTUMHU TOHSTHSIMH), WCIIOIH30BAThH
TIOHATHS JIJIs1 OOBSICHEHUS OTJIEIBHBIX (P)AaKTOB M SBJICHU, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKALMM XUMHUYECKUX BEIIECTB U XMMHUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIICJCTBEHHBIC CBA3U MEXAY OOBEKTaMU H3y4YCHUS,
CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHAYKTUBHBIC, NCTYKTUBHBIC, 110 aHAJIOTHN),
JieaTh BBIBOJIBI M 3aKITFOUCHHS,

yMEHUE TMPUMEHSTh B TIPOILIECCe TO3HAHUA TOHATHS (MPEAMETHBIE U
MeTarpeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC MPEACTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XUMHuYeckas (opmylia W YypaBHEHUE
XUMUYECKON PEAKIUU — TMPH PEIICHUN YIeOHO-TTO3HABATEIBHBIX 3a7a4, ¢ YIETOM
TUX MOJIETBHBIX MPEJICTABICHUN BBISIBIISITH U XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKU U3YyYaeMbIX O0BEKTOB — XUMHUYECKHUX BEIIECTB U XUMHUYECKUX PEaKIIUM,
BBISIBIIATH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

ba3oBble uccienoBaTebCcKHe 1eiiCTBUS:

YMEHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHHUS, & TAK)KE B Ka4e€CTBE OCHOBBI /ISl POPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MIPaBUJILHOCTH BBICKA3bIBAEMBIX CYKIICHHUIA;

npuoOpeTeHne OIMbIiTa MO IUIAHUPOBAHUIO, OPTaHW3allMd W MPOBEICHUIO
YYEHMUECKUX JKCIIEPUMEHTOB, yMEHHWE HaOlomaTh 3a XOJOM IIpoliecca,
CaMOCTOSATENLHO MPOTHO3UPOBATH €0 PE3yNbTaT, (OPMYITHUPOBATH 0000IIECHUS U
BBIBOJIBI TI0 Pe3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATH OTUET
O MpoJIeNIaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, MOIYIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIApHAs JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPaBOYHBIC
nocoOus, pecypcel MHTepHETa), KPUTHYECKH OIICHHUBATH IPOTUBOPCUYHMBYIO M
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;



yMEHUE TPUMEHSATh Pa3jIM4yHbIe METOJbl U 3aMpOChl MPU MOUCKE U OTOOpE
uH(OpPMAIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7]a4 ONPE/ICIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOIl aKTUBHOTO MCIIOJIb30BAHUSI PA3IMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOATENILHO BHIOMPATh ONTUMANIBHYIO (hOpMY TpeacTaBieHus] HHPOpMaAIUU U
WUTIOCTPUPOBATh pEIlIaeMble 3aJaud  HECJIOKHBIMU CXeMaMH, JharpaMmmamu,
npyrumu popmamu rpauKu U UX KOMOWHAIUSIMU;

YMEHUE UCIIOJIb30BaTh MW AaHAJIM3UpOBaTh B Ipouecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIeATEIbHOCTH HHPOPMAIMIO O BIUSHUH MPOMBIILICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIEH MPUPOIHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe 1eHCTBUS:

YMEHUS 33]1aBaTh BOMPOCHI (B XO€ uaiora u (Min) JIUCKYyCCUM) MO CYIIECTBY
oOcyxnaemMol Tembl, (OPMYIMPOBATH CBOM MPEIVIOKEHUS OTHOCUTENIBHO
BBIIIOJIHEHHUS NTPEVIOKEHHON 3a/1a4K;

YMEHUS  NPEICTaBIATH  IOJYYEHHBIE  pe3yibTaTbl  IIO3HABATEJIBHOM
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaX; JeJaTh MpPE3CHTALUIO
pE3yNbTATOB BBIMNOJHEHUS XMMHYECKOTO JKCIIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
71a00paTOpHOI pabOTHI 110 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

YMEHHsSI Y4EOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MO3HABATEJIbHOM W MCCJIEOBAaTEIbCKOM  ACSATENBHOCTH  MpPU  PELICHUU
BO3HMKAIOIIMX NPOoOJeM Ha OCHOBE Yy4yé€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBUM, OIPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHUE CaMOCTOSITEJIbHO ONPENENATh LEIN JACSITENbHOCTH, IUIaHUPOBATH,
OCYILECTBISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesTeIbHOCTh, BBIOUpaTh Harbosee 3pheKTUBHbIC CIIOCOOBI pelieHusl yueOHbIX U
NIO3HABATEJIBHBIX 33Ja4, CaMOCTOSTEIIBHO COCTAaBJIATh WIH KOPPEKTHPOBAThH
MPEUIOKEHHBIM aJIrOPUTM JEHUCTBUM NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJIYYEHUS] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITOJIB30BAaTh ¥ aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUH 3aIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIbHOrO
CoJlep KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMoH,
BBIJIETISIIOT: OCBOEHHBIE OOYYAlOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



JneucTBul, crnenuduueckue IS IpeAMETHOW oOjacthd  «XUMHUS», BHUIBI
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
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 00YUAIONTUXCS 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 pPEeaKIui: peakuuu
COCMHEHUSA, PEAKIHMH PA3JIOKECHUS, PEAKIUU 3aMEIICHUSA, PEAKINU
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakiuu,
AJIpO aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHast OpOUTalIb, paauyc aToma,
XUMUYECKasl CBS3b, NMOJISIPHAS W HEMOJIAPHAsl KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WOH, KAaTHOH, AaHWOH, pacTBOp, MaccoBas JOJiI BEIIECTBA
(TpolieHTHAs! KOHIICHTPAIls) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH W
MPUMEHSThH 3TU NOHATHA MPU OMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJHMKY JJIS COCTaBJICHHUS (HOPMYJT
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIIU;

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

e packpbiBaThb cMbici [lepuomnueckoro 3akona JI. WM. Menaeneena:
JEMOHCTPUPOBATh TMOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoanueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEUIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoauueckoit
CUCTEMbl XHUMHMYECKHUX OJJIEMEHTOB: pa3iaudaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymma)y, Maneie u
OOJIbIIIME TIEPUOJIbI, COOTHOCUTH OOO3HAUCHHS, KOTOpPhIE HMEIOTCS B
tabnune «llepuoauueckass cuctemMa Xumudeckux odyemeHToB [J[. U.
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps]l Apa, OOIIEE YUCIIO JIEKTPOHOB U
pacrpeiesieHue UX MO AJIEKTPOHHBIM CIOSM);

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

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKAasi ONMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

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

BBIUUCIISATh OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJIF0 XHUMHYECKOTO 3jeMeHTa 1o (opMyse COEIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOJUTH PACUETHI IO YPABHEHHUIO
XUMHUYECKOHN peaKlnu;

IPUMEHSATHh OCHOBHBIE OTIEPALIUU MBICIIUTEIbHON ACSITENBHOCTY — aHAJIU3 U
CHUHTE3, CpaBHEHHE, OO0O0OIICHHE, CHCTeMaTH3alluio, KiIaccu(uKaIuio,
BBISIBJICHUE TMPUYMHHO-CIIEACTBEHHBIX CBS3€H — JUIS M3Y4YEHHs] CBOWCTB
BEIIECTB M XUMHUYECKHUX pEaKInd, €CTECTBEHHO-HAYYHBIE METOIbI
NO3HaHUs — HAOIIOJEHUE, M3MEpPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CJIeI0BATh MPAaBUJIaM MOJIb30BAHUS XUMUUECKOUN OCYA0M 1 1a00paTOpHBIM
o0opyZoBaHMEM, a TakKXe NpaBuwiaM oOOpalleHHs C BElleCTBaMU B
COOTBETCTBHMM C HWHCTPYKUMSMU TIO BBIMIOJHEHUIO J1a0OpPATOPHBIX
XUMHUYECKHUX OMBITOB IO MOJYUYEHHUIO U COOMPAHUIO T'a3000pa3HbIX BEIIECTB
(BoopoZia M KHUCIIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C OINpeAeEHHON
MacCOBOM JOJIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M IPOBOJUTH
XUMHUYECKUE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCIJIOT C TIOMOIIbIO UHJIUKATOPOB (JaKMycC, eHON(PTAICUH, METUIOPAHK

U pyrue).

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

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHUX NOHATHWA: XHWMHYECKHM
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTMOH, AaHWOH, IPOCTOE BELIECTBO,
CJIO)KHO€ BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMUYECKasl peaKi[usi, XUMUYecKas CBs3b, TEIUIOBOU >PdeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJMTUYECKAS] IUCCOLUMALMS, PEaKUUA HOHHOTO
oOMeHa, Karaau3aTop, XWMHUYECKOE paBHOBECHE, OOpaTHUMbIe U



HEOOpaTUMBbIE pPEaKIMHM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBHUTEINb, OKUCIIEHUE U BOCCTAHOBIICHHE, aJUIOTPOIU,
aM(pOTEpPHOCTb, XUMHYECKast CBSI3b (KoBayeHTHas, MOHHAs,
MeTauInYecKasi ), KpUCTAIINYEeCKas pelETKa, KOPPO3HUsl METAJUIOB, CILIABHI,
CKOPOCTh XMMHUYECKON pEeaKIUH, MPEEIbHO JOIMYCTUMas KOHLIEHTpalus
ITJIK BemiecTBa;

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

ONPENEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIACCY COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJECHTHAs, HMOHHAsg, METAJUIMYecKasi) B HEOPraHWYECKUX
COCJIMHEHHUSX, 3apsiji MOHA M0 XUMUYECKON (QopMylie, XapaKkTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cmbich Ilepumoamueckoro 3akona [[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHE: OIUCHIBaTh U XapaKTEpPH30BaTh
Tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynna (A-rpymma)» U «modouyHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOJBI, COOTHOCHUTH
0003HauY€eHUs1, KOTOPbIE UMEIOTCS B IEPUOANYECKON TabJIMLIE, C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHMUYECKHX 3JIEMEHTOB (COCTaB U
3apsa  sAApa, oOllee YuCiIo BJIEKTPOHOB U paclpeleieHue HX 10
AJIEKTPOHHBIM CJI0SIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MEHEHHUH
CBOMCTB 3JIEMEHTOB U MX COEJUMHEHUN B Mpenesiax MajiblX MEepUOAOB U
TJIABHBIX MOJATPYM C Y4ETOM CTPOCHUS UX aTOMOB;

KJ1acCU(PUIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMHUUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOLIMX B pEaKUUU
BELIECTB, MO TEIUIOBOMY 3(P(EKTy, O M3MEHEHUIO CTENIEHEW OKUCIIEHUs
XUMHUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIU(DUUECKHE XUMHUYECKHE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTABJISITH  YPaBHEHUS AJIEKTPOJUTHYECKON JMCCOIMALMMA  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, YypaBHEHHS pEaKIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKON CBSI3U MEXK/y BEIECTBAMH Pa3IMIHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENBHBIX  PEAKITHA
MIOCPEACTBOM COCTaBIICHUS SJIEKTPOHHOTO OajaHca STUX PeaKiuii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX IMPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcChI BEIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO 3JIeMeHTa MO (opmyrne CoequHEeHHUs,
MacCOBYIO JIOJTIO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACUYETHI 110 YPABHEHUIO
XUMHYECKOHN peakinu;

cOOJTI0/1aTh TIPaBuUIIa MOJIH30BAHU XUMUYECKOHN MOCYA0M 1 1a00paTOpHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOOpalleHUuss C BEIIECTBAMU B
COOTBETCTBHUM C WMHCTPYKIHMSIMH TIO BBIOJTHEHUIO JaObOpaTOPHBIX
XUMHUYECKUX OTBITOB 110 MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbBIX BEIIECTB
(aMMmaka u yTrieKucIioro rasa);

MIPOBOJIUTH PEAKIUH, MOATBEPKIAIOIINE KAUeCTBEHHBIN COCTAB Pa3TUYHBIX
BCIIIECTB: PACMO3HABATh OMBITHBIM IyTEM XJIOPHI-, OpPOMHUI-, HOIHU-,
KapOoHart-, (ocdar-, cunmkar-, cyiabdar-, TUAPOKCHUII-MOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYEHHBIX METAJUIOB, NMPHUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPTraHUYECKUX BEIICCTB;

MIPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOMN IEATETLHOCTH — aHATU3 U
CUHTE3, CpaBHEHUE, 0000IIEHNEe, CUCTEeMAaTU3aIIUIO0, BBISBJICHUE PUUYUHHO-
CJICICTBCHHBIX CBSI3€H — JIJIT M3YyYCHHsI CBOMCTB BEIIECTB M XMMHYECKUX
peakiuii, €CTEeCTBEHHO-HAYYHBbIE METO/bl IO3HaHUS — HaOII0ICHUE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, DKCIIEPUMEHT (PeaibHbIM U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

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

11 €CTEeCTBO3HAHUS U 5 ) bubnuorexa [{OK

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

yeJoBeKa

12 BemecTBa 1 xuMuueckue 15 1 bu6nmnorexa LIOK

' peakuuun https://m.edsoo.ru/7f41837¢

Hroro o pazaeny 20

Pasjen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. ITonstue 6 bubmuoreka [IOK

) 00 okcugax https://m.edsoo.ru/7f41837¢c
27 Bogopoa. Ilonsitue o g ) bubmmnoreka HOK

) KHCJIOTaX M COJIIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 5 | | bubnunorexa LIOK

' OCHOBAHUSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACChI 1 1 1 bubmuoreka [IOK

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

Hroro no pazneny 30

Paspnea 3. llepunoanueckuii 3axkoH u llepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumunueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU




3.1

3.2

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

Hroro no pasneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

15

68

bu6numoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmorexa [IOK
https://m.edsoo.ru/7f41837¢c

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

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




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uu(ppoBbIe
Ne i/m P Konrpoabnsie IIpakruyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nea 1. BemecTBo U XuMH4YecKkHe peakiun
L1 [ToBTOpeHwue U yriayoieHne 3HaHu| 5 1 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/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOLHAITHSI. 2 | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M X coeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuoteka [IOK
' anemeHToB VIIA-rpynmsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [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
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.4 aneMeHToB [VA-rpynmsl. Yriaepoa u 8 1 2 bubmmorexa [IOK
' ) PYIIBL 2 THEROA https://m.edsoo.ru/7f412636
KPEMHUI U UX COEANHEHHUS
Hroro no paszneny 25




Paznen 3. MeTaJJIbI M UX COeAUHEHUS

. bubnuorexa [JOK
3.1 Obmpe CROACTEA METAILIOB 4 https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxxueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.cdsoo.rw/7f41a636
Hroro no pazneny 20
Pasnen 4. Xumus u okpyxaiomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmorexa LOK
' H P htps://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




HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchl
| [Ipeamer xumun. Ponps xumuu B | bubnuoreka [IOK
JKW3HU yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
) IlonsaTue o MeTOgaxX MO3HAHUA B 1 bubnuoreka [IOK
XUMUAU https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpaBuiia
3 paboThl B 1a00paTOpUU U MPUEMBI 1 bubnuoreka [IOK
oOpareHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucrele BemecTBa 1 cMecu. CiocoObl | bu6mmoteka IIOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas pabora Ne 2
5 <<lfa3 eJICHUE cﬁeceﬁ (Ha mpumepe 1 bubmmorexa [IOK
A . p P https://m.edsoo.ru/ff0d28c8
OYHUCTKHU NTOBApEHHOU COJIN)»
bubnunorexa LIOK
6 A 1
TOMBIH MOIICKYIIEI https://m.edsoo.ru/ff0d2a6c
7 XuUMHUUYECKHE 2JIEMEHTBI. 3HAKU 1 bubmuoreka [IOK
(CMMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U CnOKHBIE BELIECTBA 1 bubmorexa [IOK
P B https://m.edsoo.ru/ff0d2a6c
b K
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 nomotexa O

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSIHCTBA COCTaBa BCIIICCTB.

bu6nmmoreka [IOK

10 X .B
uMirieckas popuysa. BanenTocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHUYECKHUX 3JIEMEHTOB
1 OtHocuTeNbHAs aTOMHAs Macca. bubnuorexa [JOK
OtHocuTeNbHAs MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10711 XHMAYECKOr0 bubnunorexa LIOK
3JIEMEHTA B COCIMHECHUU https://m.edsoo.ru/ff0d350c
13 KomnuuectBo BemiectBa. MoJib. bubnuoreka [IOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 dusnyeckrue 1 XUMHYCCKHUE SIBJICHUS. bubmmoreka [JOK
XuMHYECKask peaKius https://m.edsoo.ru/ff0d37fa
L5 [Ipu3Haky U ycinoBUs MPOTEKAHUS Bbu6mmotreka [JOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEUIECTB. bubnmnorexa [JOK
XHWMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust konuuecTBa, MacChl
17 BEIIIECTBA [0 YPaBHEHUSIM bubmorexa HOK
B yp . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIU
Knaccudukanms xumuuecknx
18 €aKui (COeAMHEHNUS, PA3I0KEHUS brbmmorexa [TOK
bearh A ds ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIii-
19 sHnukioneauct. O6o0meHne u bubmmorexa [IOK
t FHCT Hul 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

21 Bo3nyxa. Kucimopog — ajieMeHT u bubmorexa HOK
Ayxa. POA https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
du3nvecKknue U XUMHUYECKHE CBOMCTBA
22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmorexa HOK
POng \peakl ’ https://m.edsoo.ru/f0d46 14
ropenue). [TonsTue 06 okcumgax
CniocoObl TToTy4eHHS KHCIOpoaa B
23 nabopaTopuu iqn OMBII_HJ'IerHOCTI/I bubmorexa HOK
patop p ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TemnoBoit 3¢ ekt xumMuaeckoit
24 peaKkIuu, MOHATHE O bubnunoreka LIOK
TEPMOXMMHUYECKOM YPaBHEHUH, DK30- https://m.edsoo.ru/ff0d4790
1 SHJOTEPMUYECKHUX PEAKIIHIX
TommuBo (HedTh, yroib U METaH).
25 3ar HSHGI—EHeql:OS . a, CIToCOOBI Zro bubmorexa HOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIIECHUS
ITpakTruyeckas pabora Ne 3 o Teme
26 «ITomyuenne u coOupanue bubmorexa HOK
ya p . https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3YYCHHE €T0 CBOMCTBY»
7 Bonopon — sneMeHT u npocroe bubmmnoreka HOK
BellecTBO. Haxoxaenue B nmpupoje https://m.edsoo.ru/ff0d4dd0
)8 dOusndecKknue U XUMHUYECKHE CBOMCTBA but6mmorekxa [IOK
Bosiopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
but6mmorekxa [IOK
29 IlonsTre 0 KUCIIOTaX U COJIIX
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmoreka [JOK

naboparopuu

https://m.edsoo.ru/ff0d4dd0




[IpakTrueckas padota Ne 4 o Teme

bu6nmmoreka [IOK

31 «[lomy4yenne u cobupanue BOAOPoOIa
JIYHCHHE 1 COOHPANHE BOAOPO/d, https://m.edsoo.ru/f0d4f42
W3Yy4YEHUE €ro CBOMCTBY
1 Mounsipabiii 00BEM ra3oB. 3aKOH bubmmoreka [JOK
ABorazapo https://m.edsoo.ru/ff0d542¢
Brruucienunsa o0béMa, KOJIMYECTBA
33 BEIIIECTBA ra3a M0 €ro U3BECTHOM bubmmorexa [IOK
= . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Beruncnenus 006EMOB ra3oB 10
34 ABHEHUIO PEAKIIMU HA OCHOBE bubmmorexa [TOK
yp "p H . https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIICHUH Ta30B
15 dOu3nvecKrue 1 XUMUYECKHE CBOMCTBA bubnuoreka [{OK
BOJBI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBaHuil. [Tonstue 06 bubmmnoreka HOK
HHAUKATOpax https://m.edsoo.ru/ff0d59¢e2
Bopa xak pactBopuTens.
37 HacsImieHHble ¥ HEHACHIIIICHHBIE bu6mmoteka IIOK
pactBOpbl. MaccoBas 10Jis BEHeCTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTuueckas padbora Ne 5 o Teme
18 «IIpurotoBieHre pacTBOPOB C bubnmoreka [JOK
ONpeAeIEHHON MacCOBOU JTOEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
19 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 bubmorexa HOK
’ https://m.edsoo.ru/ff0d664¢e
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/ff0dfee2
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 HOK
. v ’ https://m.edsoo.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 KJIacCaMH HEOpPTraHWYeCKUX bubmorexa HOK
. P https://m.edso00.ru/00ad9a50
COETMHEHUI
49 O06001IeHre U CUCTEMAaTU3 A bubmuoreka [IOK
3HAaHUU https://m.edsoo.ru/00ad9cb2
KonTponbhas padorta Ne3 mo teme
" bubnuotexa [JOK
50 OCHOBHBIE KJ1acChl HEOPTaHUYECKUX

coequHeHun"

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




[lepBbie NOMBITKY KJIaCCUPUKAITUU

bu6nmmoreka [IOK

51 XMMHYECKHUX 31eMEHTOB. [loHsTHE O hits://m.edsoo.r/00ad9ffa
IPYIIax CXOJHBIX HJIEMEHTOB
[Tepuonuueckuii 3aKOH U
5) [Tepuonuueckas cucrema bubnmnoreka HOK
XHUMHYECKUX dj1eMeHToB /I, U. https://m.edsoo.ru/00ada52c
Menneneena
53 [Iepuoapl, rpynIibl, DOATPYIIIIBL bubmmorexa [IOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubmmoreka [JOK
siaep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 000J0UeK
55 aTOMOB 3JieMeHTOB [leprnoauyeckoii bubmorexa LIOK
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. MenaeneeBa
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubnuoreka [IOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa
57 JUIS pa3BUTUS HAYKU U MPaKTUKU. []. bubmuoreka [IOK
N. MenaeneeB — y4€HbIH, MeIaror 1 https://m.edsoo.ru/00ada96e
TpaKIaHUH
PesepBHrlIit ypok. O6001ICHNE 1
58 CHCTEMaTmZEHﬂ 3HaHPII>'IHl / bubmorexa LHOK
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas pabota
KonrtponsHast padora Ne4 o reme
59 «CtpoeHue aroma. XuMudeckas bubmuoteka [IOK

cBs13b» / Beepoccuiickas
mpoBepoyHas padbora

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




60 DJIEKTPOOTPULIATETLHOCTh aTOMOB | bubnmnoreka HOK
XUMUYECKUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnmorexa [IOK
61 Honnas xuMuieckas CBs3b 1 hitps://m.c dsoil.ru /00adac34
2 KoBasieHTHas monsipHast XuMU4ecKas | bubmmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasientHas nenomnsipuas 1 bubmmoreka [JOK
XUMHYECKAs CBSI3b https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
64 Crenens okHcieHus ! https://m.edsoc]fru/OOadanS
65 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC 1 bubmuoreka [IOK
peakuuu https://m.edso0.ru/00adb076
bu6nmoreka LIOK
66 OKuCIUTENN U BOCCTAHOBUTEIIH 1 hitps://m.c dsol_.lru 100adb076
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
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KosauyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabsubie IIpakruueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
Ilepnonnueckuit 3aK0H.

1 [lepuoanueckas cucrtema | Bbu6mmotreka [JOK
XUMHYECKHUX d1eMeHTOB /JI. H. https://m.edsoo.ru/00adb59¢
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMHYECKHUX 3JIEMEHTOB 1 bubmorexa LIOK

. https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HoMeHKIaTypa | bu6nmorexa LIOK
HEOPraHWYeCKUX BELIECTB 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

2 ITonsiTHE O XUMUYECKOM ) but6mmorekxa [IOK

paBHOBecHH. DAKTOPBI, BIUAIOLINE

https://m.edsoo.ru/00adc28¢c




Ha CKOpPOCTb XHUMHYSCKOM pE€aknuun
1 MOJIOKCHUEC XUMHNYCCKOI'O

qucconuanus. XuMU4ecKue
peaKkiu B paCTBOpPax»

paBHOBECHs
9 OKHCIUTEITBHO- bubnunorexa LIOK
BOCCTAaHOBUTEJbHBIE PEAKLIUU https://m.edsoo.ru/00adcade
Teopus 31EKTPOIIUTUYECKON
10 nuccoranuu. CUIbHBIC B ClIa0bIe bubmmorexa [IOK
' https://m.edsoo.ru/00adcd68
BJICKTPOIUTHI
11 HMonuble ypaBHEHUS peakui bubmmorexa [IOK
yp peakl https://m.edsoo.ru/00add448
XHMUYECKHE CBOMCTBA KUCIOT U
12 OCHOBaHHI B CBETE MPEICTABICHUM bubmmoreka [JOK
00 2JIEKTPOJIUTUYECKON https://m.edsoo.ru/00add5d8
JCCOLMaIun
XuMHYECKHE CBONCTBA COJICH B
13 CBETE MPEJICTaBICHUMA 00 bubmmorexa LIOK
bes . https://m.edsoo.ru/00add8b2
AIEKTPOJIIUTUYECKON JUCCOIHAITTT
14 [TonsiTvie 0 TUAPOIIN3E COJICH bubmmorexa LIOK
AP https://m.edsoo.ru/00add9d4
15 O06o001meHre U CHCTEMaTH3aIIHS bubnuoreka [{OK
3HAHHUH https://m.edsoo.ru/00addd12
ITpakTuyeckast padora Ne 1.
16 «Pernienne sKCriepuMEHTaIbHBIX bubmorexa [IOK
p https://m.edsoo.ru/00addbfa
3a7a9»
KonrtponsHast padota Ne2 o reme
17 «DJIEKTpOIUTHYECKAs bubmuoreka [JOK

https://m.edsoo.ru/00addec0




OO01as xapakTepuCTHKA raJOreHOB.

18 XHUMHUECKHE CBOMCTBA Ha IIpPUMEpPE bubmmorexa LOK
p p https://m.edsoo.ru/00addfe2
xJjiopa
Xnopooaopon. ConsiHasi KUCIIOTa,
19 XUMHYECKHE CBOMCTBA, ITOJIYUCHHE bubnmorexa LHOK
’ yi ’ https://m.edsoo.ru/00ade104
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

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

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

24 (I)I/II;I/ILICCKEC u XI/II;H/IquKI/Ie bubamorexa LOK

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

IMOJIYUYCHUA CepHOfI KHCJIOTHI.
XHUMUYECKOE 3arpsi3HEHUE

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




OKpY’KaroIlen cpeibl
COCJIMHEHUSIMU CEPbI

Brruncienue MmaccoBoU I0IU

bubnunoreka LIOK

27
BBIXOJIa TPOAYKTA pEAKIUU https://m.edsoo.ru/00adec8a
OO01mmas xapakTepuCcTHKA SJICMEHTOB
VA- Bl A30T,

28 acnrpoycri aHEHUE B IIPUPOJIC bubmorexa [IOK
pactipoctp PHPOJE, https://m.edsoo.ru/00adeeab
(bU3UYECKHEe U XUMUYECKUE
CBOMCTBa
AmMMHaK, ero Gu3nvecKue u

29 XHMHYCSCKHE CBOMCTBA, IIOJIYUYCHUE bubmorexa [IOK

’ v https://m.edsoo0.ru/00adf004
Y IPUMCHEHUE
[IpakTuueckas pabora Ne 3 o Teme
30 «ITonyuenne aMMuaka, N3ydcHHE bubmmorexa [OK
yqu » M3V https://m.edso00.ru/00adf180
€ro CBOMCTBY

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

32 no0peunii. XUMHUYECKOE bubmmorexa HOK
yRoop ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH cpeabl
COCAMHEHMSIMH 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

Ka4u€CTBC MUHCPAJIbHBIX

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




ynoOpeHul. 3arps3HeHne
MIPUPOIHOM cperbl hocdaTamu

Yrnepon, pacnpocTpaHeHue B

bubnunorexa LIOK

35 npupoje, GU3NISCKHUE U
pupone, ¢ . https://m.edsoo.ru/00adfd9c
XUMHUYECKHUE 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.edso0.ru/00ae006¢
[IpakTuueckas padora Ne 4 o Teme
13 "[losrydeHne yrieKucioro rasa. bubmmnoreka HOK
KauectBennas peakuus Ha https://m.edsoo.ru/00ae027¢e
kapOoHaT-1oH"
[TepBoHavasbHBIC TOHSATHUS 00
39 OpraHNYeCcKUX BellecTBax KakK O bubnmorexa OK
p https://m.edsoo.ru/00ae054¢e
COEIMHEHMSX YIiiepo/ia
40 Kpemunii u ero coefUHEHUS bubnmorexa OK
p https://m.edso0.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 no teme
. bubnuotexa [JOK
42 «BaxgeuIe HeMeTAIIbl U UX

COCAUHCHUA»

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




OO6m1as XxapakTeprucTrKa
XUMHUYECKUX IIIEMEHTOB —
METaJUIOB. MeTayuinyeckas CBA3b U

bu6nmmoreka [IOK

43
METAJUIMYECKasi KPUCTAIIINYECKAS https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUe CBOMCTBA
METAIIOB
XUMHYECKHE CBOMCTBA METAJLJIOB.
44 DIEKTPOXUMHUUECKUH PsI bubnuorexa [IOK
p . P https://m.edsoo.ru/00aecl 156
HaIpsHKEHUHA METaJUIOB
O61ue cnocoObl MOTy4YeHHs
MetaioB. CriraBel. Berauciienus
45 10 YPaBHEHUSIM XUMHUYECKUX bubnuorexa [IOK
yp . https://m.edsoo.ru/00ael 156
peakiuii, €ciii OJIMH U3 PearecHTOB
COJICPKUT MPUMECH
46 IToHsATHE O KOPPO3NH METAIIJIOB bubmorexa LHOK
PP https://m.edso0o.ru/00ael1278
bu6nunorexa LIOK
47 €JIOYHBIE METAIIbI
m https://m.edsoo.ru/00ae14b2
43 OKcubl ¥ THAPOKCUIBI HATPUS U bubnnorexa [JOK
KaJIust https://m.edsoo.ru/00ae14b2
49 [llenouHo3eMenbHBIE METAILITBI — bubmuoreka [IOK
KaJablIMM U MarHui https://m.edsoo.ru/00ael 5e8
50 Baxkueiinme coefuHESHNUSA KLU bubmmorexa TIOK
https://m.edsoo.ru/00ael 5e8
51 O00011IeH1E U CUCTEMATH3AIUA
3HaHUHU
5 JKEcTKOCTh BOMBI U CITIOCOOBI €€ but6mmorekxa [IOK

yCTpaHEHUS

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




[IpakTrueckas padota Ne 6 o Teme

53 "XKEcTKOCTh BOABI M METOJEI €6 bubnmorexa LHOK
" https://m.edsoo.ru/00aelae8
YCTpaHECHHS
. bu6nmoreka [IOK
>4 AdrOMHHHIH 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 O06o01IeHre ¥ cCHCTeMaTH3aIus
3HaHUI
ITpakTuueckas padora Ne 7.
59 Pemenue skcriepuMeHTaIbHBIX bubmuoteka [IOK
3a7a4 no teme «BaxHeimme https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COCTUHEHUS
Brruncnenus mo ypaBHEeHUSIM
XUMHUYECKHUX PEaKIIHid, €CIIU OJUH
60 U3 pEareHTOoB JlaH B U30BITKE WU bubmuoreka [OK
COACPKUT MpuMecH. Berancnenus https://m.edsoo.ru/00ael1750
MacCOBOH J0JM BBIXO/a TIPOIYKTa
peakmmn
61 O060061IeHre U cucTeMaTH3alus
3HaHUI
KonrtponsHas pabora Ne4 o reme
62 «BaxkHeume MeTaiIbl 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 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PezepBublit ypok. O6o011eHuE U 1 Bbu6mmoteka [JOK
cucTeMaTu3alisl 3HaHUH https://m.edsoo.ru/00adb33c¢
68 PezepHbiit ypok. O6001eHne u | bubnuoreka [IOK
cUucTeMaTu3auus 3HaHUI https://m.edsoo.ru/00ad9cb2
OBHLIEE KOJIMYECTBO YACOB I10 68
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOU MIPOI'PAMMBI

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

1

1.1

1.2

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

Ilo Teme: ((HepBOHa‘laJIBHBIC XHUMHUYCCKUC ITOHATHS

pacKphIBaTh CMBICII OCHOBHBIX XHUMHYECKHX TIOHSATHI: aTOM,
MOJICKYJIa, XUMHYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMECh (OJHOPOAHAS M HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCHTEJIbHASI aTOMHAasi M MOJICKYJISIpHas Macca, KOJUYECTBO
BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas JIOJII XUMHYECKOTO
JJIEMEHTa B COCJMHECHUH, MOJIIPHBIN 00BEM, XUMHUECKAs PEaKIys,
KIacCU(PUKAUS  pPEaKIUW: PEaKkIud COCJAMHCHUS, PEaKIUu
pa3IOKEHUs, pPEaKIUH 3aMCEIICHHs, peakiuu OOMeHa, H9K30- U
SHAOTEPMHUYCCKUE PEAKIIMH, TETUIOBOW 3(D(EeKT peakiuu, pacTBop,

MacCCoBasi A0JI BEIICCTBA (HpOHeHTHaﬂ KOHHCHTpaHI/Iﬂ) B paCTBOPC

HWIUTIOCTPUPOBATE B3aAUMOCBS3b OCHOBHBIX XHUMHWYCCKHUX MOHATUH U

MPHUMCHATH OTU MMOHATHUA IIPU OITMCAHHUU BCUICCTB U UX HpCBpaHIGHI/Iﬁ

1.3

1.4

1.5

1.6

HCIIOJIb30BaTh XUMHUYECKYI0O CUMBOJIMKY JUIsl COCTaBJIEHUS (PopMys
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIUN

pacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHHsS MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJSIPHOTO YUYEHHMsI, 3aKOHa
ABoraapo

OHpeILCJ'ISITI) BAJICHTHOCTDH aTOMOB 3JICMCHTOB B 6I/IHapHBIX
COETMHEHHIX

KJIacCU(PUIIMPOBATh XUMHUYECKHE pPEaKIuu (10 YHUCIy M COCTaBy

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

1.7

1.8

BBIUUCIIATh OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJISIPHYKO MAaccChl
BEILIECTB
BBIYHCTISITH MAacCOBYIO JIOJIF0 XUMHUYECKOTO AJIEMEHTa 1Mo dopMyiie

COCIUHCHHS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIO BEHIECTBA B PACTBOPE




1.10

MIPUMEHSITh €CTECTBEHHOHAYYHBIC METO/IbI TO3HAHMS — HAOIIOACHHE,
W3MEpeHUe, MOJEIUPOBAaHUE, OKCIEPUMEHT  (peajbHBId U

MBICJICHHBIN )

ITo Teme: «Baxunenmue npecTaBUTEI HEOPraHUYECKUX BEILIECTB)

2.1

2.2

PACKpBIBATL CMBIC]I OCHOBHBIX XHUMHYCCKUX TTOHSATHH: OKCH A,
KHCJI0Ta, OCHOBAHUEC, COJIb

OIIPECACIATh IMPUHAAICKHOCTE BCIICCTB K OHpeI[eJ'IéHHOMy KJ1accy

coeanHeHui o Gpopmynam

23

KJIaCCI/I(bI/IL[I/IpOBaTB HCOPraHn4CCKUEC BCIICCTBA

24

XapaKTepu30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPIKIasi OMUCAHUE TIPUMEPAMHU
MOJIEKYJISIPHBIX ~ YpPaBHEHHUH  COOTBETCTBYIOIIMX  XHUMHUYECKUX

peakuuii

2.5

IIPOTHO3UPOBATH CBOMCTBaA B€OICCTB B 3aBHCHUMOCTH OT HX
Ka4YC€CTBCHHOI'O COCTaBa, BO3MOJKXKHOCTH IIPOTCKAHHA XHUMHUCCKUX

HpeBpaHICHI/H\/JI B Pa3JIMYHBIX YCIIOBUAX

2.6

CIeAOBaTh IpaBWJIaM I[OJb30BAHUS XHMHUYECKOW TOCYI0HM U
nabopaTopHBIM 000PYJIOBaHHEM, a TaKXKe MpaBWJIaM OOpaIleHUs C
BEILIECTBAMH B COOTBETCTBUU C HHCTPYKUUSIMH TIO BBITOJHEHHUIO
a60PaTOPHBIX XUMUYECKHX OMBITOB IO MOJYUYEHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA M KUCIOPOAA), TPUTOTOBICHHUIO
pacTBOpOB € ONPEACIEHHON MacCOBOM JOJIEM pPacTBOPEHHOIO
BEIIECTBA, MJIAHUPOBATh U MPOBOJUTH XUMUUYECKHE IKCIIEPUMEHTHI
[0 Pacro3HABAaHUIO PACTBOPOB IIEIOYEH M KHUCIOT C MOMOIIBIO

MHIMKATOPOB (JaKkMyc, (peHoydTaaer, METUIOPAHK U IpYTHe)

2.7

MIPOBOJIUTH PACYETHI IO YPABHEHUIO XMMHUYECKON pEeaKIuu

3.1

[To Teme: «Ilepuonnueckuii 3akoH u llepmommueckas cucrema
xumuueckux anemeHtoB JI. M. MenneneeBa. CTpoeHHE aTOMOB.

Xummdeckas cBsa3b. OKHCIUTEILHO-BOCCTAHOBUTCIILHEIC pCaKknum»

PacCKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHATHM: PO aToMa,
AJNIEKTPOHHBIA CJIOM aToMa, aTroMHas opOuTanb, paauyc aToma,
XUMUYECKasl CBA3b, MOJSpHAs M HENOJSApHas KOBAJICHTHAs CBs3b,
QJICKTPOOTPUIATECIIBHOCTG, HWOHHAdA CBsA3b, HMOH, KAaTWUOH, AHWOH,

CTCIICHb OKHCJICHUA




3.2 KJ1acCU(UIIMPOBATh XUMUYECKHE HIIEMEHTBI
OIHCHIBATh U XapaKTepH30BaTh Ta0uuHy0 Gpopmy Ilepuoamueckoit
CUCTEMbl XMMHMUYECKHUX JJIEMEHTOB: pazinyaTh IOHSATHUS «TJIaBHAS
33
nonrpynna (Arpynma)» u «mobounas mnoarpymma (brpymma)y,
«Majbie» U «O0NbIINEe)» MEPUOIBI
packpsiBaTh cMbica I[lepumoandeckoro 3akona JI.M. Menneneena:
34 JEMOHCTPUPOBaTh IOHUMAaHME NEPUOAMYECKON  3aBUCUMOCTHU
' CBOMCTB XHMHYECKHUX DOJEMEHTOB OT HX IIOJIO)KEHHUS B
IIepunonnueckoii cucreme
COOTHOCHTH  0003HAueHHs, KOTOphle HMEIOTCS B  Tabnuie
«[lepuonuyeckass cucrema xXumMudeckux anementos  J[.W.
3.5 MeneneeBa» ¢ 4UCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsn sjapa, oOlee Yucio
AJIEKTPOHOB U paclpeaeseHUe UX 0 AIEKTPOHHBIM CIIOSIM)
16 ONpEAeNsATh CTENEHb OKHUCICHHS JJEMEHTOB B  OWHAapHBIX
' COEIMHEHUSIX
37 ONpPEAEATh BUJI XMMHUYECKON CBS3M (KOBAJEHTHAass U HOHHAs) B
' HEOPTaHUYECKUX COCTUHEHMSIX
9 KIIACC
Kon .
IIpoBepsiemble mpeAMETHBIE Pe3yJabTAThl 0CBOCHUSI OCHOBHOM
NPOBEPSIEMOro .
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJbTara

1

[To Teme: «BemecTBO 1 XUMUYECKask PEAKIUS)

1.1

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TMOHSATUN: PacTBOp,
3JEKTPOJIUTHI, HEAIEKTPOIUTHI, SJIEKTPOIUTUYECKAS AUCCOLMALIMS,
peakI MOHHOTO OOMEHa, KaTaJlu3aTop, XUMUYECKOE PaBHOBECHE,
oOpaTtumbie u HeoOpaTUMbIe peakiuu,
OKHCITUTETFHOBOCCTAHOBHUTEIIbHBIC peakiuu, OKHCITUTEIb,
BOCCTAHOBUTENb, OKHUCIEHHWE W BOCCTAHOBJICEHUE, AJUIOTPOMHUS,
aM(OTEepHOCTh, XHUMHUYECKas CBA3b (KOBAJIGHTHAs, HOHHAas,
METaJTN4ecKasi), KPHUCTAJUIMYECKash PpeI€TKa, CIUIaBbl, CKOPOCTh

XUMHYECKON peaKIuu




1.2

1.3

1.4

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKUX MOHATHH U
IPUMEHSATH 3T MOHATHS IIPU OMMCAHUM BEIIECTB U UX ITPEBpAILEHUI
COCTABJISATh YPABHEHMsI HJIEKTPOJIMTUYECKON AMCCOLMAIMM KUCIIOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPAIEHHBIC YPAaBHEHUS PEaKIUil
HMOHHOT0 0OMeHa

PaCKpbIBATh CYIITHOCTH OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ

MIOCPEJICTBOM COCTABIJICHUS SJICKTPOHHOTO OalaHca STHX peakuuit

1.5

IIPOBOJUTH PACYETHI 110 YPABHEHUIO XUMUYECKOM pEeaKIuu

2.1

2.2

Ilo temam: «Hemerarmiel u1 ux coeauHeHus» U «MeTaUibl U UX

COCAUHCHUA»

XapakTepu3oBaTh  (OMHCHIBaTh) oOmMe W crenuduyecKue
XMMHUYECKHE CBOWCTBA MPOCTHIX U CI0XKHBIX BEIECTB, TOATBEPkKAas
ONMCAaHUE [PUMEPAMHU MOJIEKYJIIPHBIX M HWOHHBIX YypaBHEHUU

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

COCTAaBJIATh YPABHCHU pCaKHHI;'I, MNOATBCPIKAAOIIUX CYIHICCTBOBAHNC

TCHETHYCCKOM CBA3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

23

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH IMPOTCKAHUA XUMHYCCKUX HpeBpaH_[eHI/Iﬁ B pa3JIMYHbIX

YCIIOBHSIX

24

CIeAOBaTh IMpaBWiaM IMOJb30BAHUS XHUMHUYECKOW TOCYI0H U
nabopaTopHBIM 00OPYIOBaHHEM, a TaKXKe MpaBUJIaM OOpaIleHHs ¢
BEIIECTBAMH B COOTBETCTBUM C HMHCTPYKUUSIMU IO BBIIOJIHEHUIO
1ab0PaTOPHBIX XUMUYECKUX OMBITOB MO MOJYYCHUIO U COOMPAHUIO

ra3o00pa3HbIX BEIIECTB (AMMHAKa U YIIIEKUCIIOro ra3a)

2.5

3.1

MPOBOJIUTh PEAKIMU, IOATBEPXKAAIONINE KadeCTBEHHBIH COCTaB
pa3UYHBIX BEIECTB: paclO3HABaTh OIBITHBIM MYTEM XJIOPHI-,
OpoMuza, wuoauMn, KapOoHaT, Qocdar, cuiaMkar, cyabdart,
THJIPOKCUANOHBI, KATHOHBI aMMOHHS, HOHBI W3YYEHHBIX METaJIOB,

MIPUCYTCTBYIOIME B BOJAHBIX PACTBOpaX HEOPraHUUECKUX BEIIECTB
ITo Teme: «Xumus U OKpyXkaromiasi cpeaa»

PaCKpbIBATH CMBICII OCHOBHBIX XHWMHYCCKHUX MMOHSTHM: HI[K

BCIICCTBA, KOPPO3HA METAJIJIIOB

3.2

ONPUMCEHATE OCHOBHBIC OIICpalun MBICIIUTETbHOHN JACATCIIBHOCTH —

aHaJIM3 U CHHTC3, CPABHCHHC, O606H_ICHI/IC, CUCTEMATHU3altIo,




BBISIBIICHUE TPUYUHHO-CIEJACTBEHHBIX CBSI3€M — Uil HM3y4eHHUs
CBOIMCTB BEIECTB U XUMHUYECKUX DPEAKIUH; €CTECTBEHHOHAYYHbBIC
METOJIbl TIO3HAHUS — HAONIOJACHHE, W3MEPEHUEe, MOCIUPOBAHHE,

AKCTIIEPUMEHT (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 Kele3a C paCTBOPOM




conu Meau(1l), uzyuenue cnoco6oB pazaenenus cMecei (C TOMOIIbI0 MAarHHUTA,
¢bWIbTpOBaHKE, BBITAPUBAHKE, AUCTUILISIM, XpoMarorpadus), IpoBeIecHUE
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

Kucinopoza B npupoze. O30H — aorponHas MoaAu(pUKaLUs KUCI0Poaa

2.2

TermnoBoii 3(h(eKkT XUMUYECKOH peakmuu, TePMOXMMUYECKHE YpaBHEHUS,
9K30- M PHAOTEPMHUUYECKHE peakuuu. TOIUIMBO: yrojib U MeTaH. 3arps3HEHHE

BO3JlyXa, YCHJICHHUE MTAPHUKOBOTO 3 PEKTa, pa3pylIeHUE 030HOBOTO CIIOS
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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 KjacCaMHU HEOPTraHMYECKUX COCTUHEHHM

XUMHUUYECKUH HKCHEPUMEHT: KaueCTBEHHOE OIPEJesIeHHEe COAEp)KaHUs
KHCJIOpOJia B BO3JlyXeE, IOJIyueHUE, coOMpaHue, pacliO3HaBaHUE U U3yUCHHUE
CBOWCTB KHCJIOPO/1a, HAOJIIOICHHE B3aUMO/ICHCTBHS BEIIECTB C KUCIOPOJIOM U
YCJIOBUSI BOSHUKHOBEHMSI U IIPEKPAILEHUsI TOPEHus (I10’Kapa), 03HAKOMJIEHUE C
o0pa3llaMu OKCHUIOB M OINKMCAaHME HUX CBOWCTB, IOJy4YeHHE, COOUpaAHUE,
pacrno3HaBaHHE M M3Y4YE€HHE CBOWCTB BOJOpOJa (FOpEHUE), B3aUMOJEHCTBUE
BOJOpOZa  C OKCHJIOM meau(1l) (BO3MOXHO UCIOJIb30BaHUE
BUICOMATEPHAJIOB), HAOIIOJCHHE 00pa3llOB BEUIECTB KOJIMYECTBOM | MOIIb,
UCCIICIOBAaHUE OCOOEHHOCTEH  pacTBOPEHHMs BEIIECTB C  PA3JIMYHOM
pPacTBOPUMOCTBIO, MPUTOTOBIEHHUE PACTBOPOB C ONPEACIEHHON MacCOBOU
J0Jel pacTBOPEHHOIO BELIECTBA, B3aUMOJEHCTBHE BOABI C MeETaUIaMU
(HaTpueM W KajblMeM) (BO3MOXKHO MCIOJIB30BAHUE BHIEOMATEPHAIIOB),
OIpe/ielIeHue pacTBOPOB KHUCIOT M LIEJNOYEeH € MOMOUIbI0 HMHIMKATOPOB,
UCCIICIOBaHHE 00pa3OB HEOPTaHWYECKHX BEIIECTB pAa3UYHBIX KIACCOB,
HaOJroleHue W3MEHEHUsT OKPACKM MHIUKAaTOpPOB B pacTBOpax KHUCIOT U
nienouel, u3yuenue B3aumozeiicteust okcuna meau(ll) ¢ pacrsopom cepHoit
KHCIIOTBI, KHCJIOT C METaJUIaMM, DPEAKLUUN HEeUTpalnu3alMH, IOJy4YeHUE
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJIHOTO MeTajjla JpyruM H3
pacTBOpa COJIH, PELICHUE SKCIIEPUMEHTANIBHBIX 3a7a4 1o Teme «BaxHeimne

KJIaCChl HCOPTraHNYCCKUX COGHHHGHHﬁ)}

3.1

Ilepnonnueckuit 3akoH u [lepuonnueckas cucTeMa XMMUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CtpoeHre aToMoB. XUMUYecKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

[lepBble MONBITKH KJIacCU(PHUKAIMM XUMHUYECKUX dieMeHTOB. [loHatue o
TPYIIax CXOJHBIX AJIEMEHTOB (IIEJIOYHBIC M IIETOYHO3EMENIbHBIE METAJLIbI,
TaJIOTeHbI, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphIe 00pazyloT amMQpOTepHBIC

OKCHU bl U THAPOKCHUABI

3.2

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

nepruoaa v IrpyImiibl 3JICMCHTA




3.3

34

3.5

Crpoenune aromoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnexkTponbl. CTpoeHue
AJIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XUMHUYECKUX 3JIEMEHTOB
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 HaykKu W npakTuku. [[.M. MennaeneeB — y4€Hbli U

rpaxxiaHuH

Xumuyeckasi cBs3b. KoBasieHTHas (moyispHass M HEMOJSpPHAs) CBSA3b.

3JICKTpOOTpI/IIIaTeJIBHOCTI) XHMHYSCKHX 3JIeMEHTOB. IoHHAs CBI3b

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, WILIIOCTPUPYIOIIMX IIPUMEPBI OKUCIUTEIBHO-

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

9 KIIACC

Kon

IIpoBepsieMbIi 3JIEMEHT 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 CBSA3M. THIBI KPUCTAITIMYECKHX
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 pEaKklMW BEIIECTB, MO TemioBoMYy 3(ddexty, mo
MU3MEHEHHUIO CTENEHENW OKHMCIEHUS XUMUYECKUX 3JIEMEHTOB, 10 0OPaTUMOCTH,
0 Yy4YacTHIO KaTajau3aTopa). OK30- M JHIOTEPMUYECKHE pPEaKIuH,

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-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHUEe YypaBHEHUM
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKLUUH C MCIOJIb30BAaHUEM METOJIa

AJIEKTPOHHOTO OaslaHca

1.6

Teopus 3MEKTPONUTUYECKON AUCCOLMAMU. DIEKTPOJIUTHI U HEAIEKTPOIIUTHI.
KatroHnbl, aHMOHBI. MeXaHU3M JAMCCOLMAIIMH BEIIECTB C PAa3INYHBIMKU BHIAMH
XUMU4eckou cBsizu. Crernenb aucconnanuu. CUabHbIC U CIa0ble JIEKTPOJIUTHI.
Peakiiuu monHoro oomMeHa. Y CloBUs MPOTEKaHUS PEeaKIuii HOHHOTO OOMEHa,
MOJIHBIE M COKpalIEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBOWCTBa KHUCIOT,
OCHOBaHUH W COJIE B CBETE IMPEACTABICHUN 00 DIICKTPOIUTHYCCKOM

nucconmanuu. KayecTBeHHbIE peakini Ha HOHBL. [IoHATHE O rMApOIM3E conen

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, WITIOCTPUPYIOIIUX MPUMEPHl 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
(B3auMoielicTBUE C MeTa/lllaMu, HEMETaJUIaMH, 1IeI04aMH). 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
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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/Aa U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOPOJI, CTPOCHHE,
dusznyueckue W XUMHUYECKHe CBOMCTBA. OKCHABI Cepbl KaK MPEICTaBUTEIN
KUCJIOTHBIX OKCHIOB. CepHasi KUCI0Ta, GU3NUECKUE U XUMHUECKUE CBOMCTBA
(oOmue Kak IpeacTaBUTENs Kilacca KUCIOT U cneluduueckue). XUMUYECKHe
peakuuy, Jexalue B OCHOBE MPOMBIIIIEHHOTO CII0C00a MOJIy4yeHHsI CEpHOM
KHCJIOTHI. HpI/IMeHeHI/IC. Comnu cepHoﬁ KHCJIOTBI, KQYCCTBCHHAA pPCaKlusd Ha
cynbdar-uoH. HaxoxeHnue cepsl 1 €€ COeqUHEHUN B mpupoje. XUMUYECKOe
3arpsi3HEHUE OKPYXKAIOMEH Cpelbl COSAMHEHUSIMUA CEePhI (KUCIOTHBIE JTOXKIH,

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

OOmast xapakTepucTuka 31eMeHTOB VA-rpymnmbl. OcoO€HHOCTH CTpPOEHUs
aTOMOB, XapaKTEpHBIC CTEIEHU OKHUCICHUA. A30T, PpACIPOCTPAHEHHUE B
npupoe, pusnueckue 1 XuMuieckue cBoiictsa. Kpyrosopot asora B npupoze.
AMMuak, ero ¢u3MYecKue 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, amnorponHeie Monudukanuu pocdopa, puznuecKkre U XUMHUYECKHE
cBoiictBa. Oxcun ¢ochopa(V) u dochopHas KuciaoTa, (PUIMUECKUE U
XHMUYECKHE CBOWCTBA, mosydeHue. VcmonpzoBanue (ocharoB B KayecTBe
MUHEpaJIbHBIX YA00peHHi

OO6mas xapakrepucTtuka 3meMeHToB [VA-rpynmnsl. OcoOOEHHOCTH CTPOCHHUS
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,
ux (U3NYeCKue M XMMUYECKHE CBOMCTBA, JEHCTBHE Ha YKUBbIE OPraHU3MBbI,
MOJIy4eHUE U TIPUMEHEHHUE. DKOIOTUYECKHE IPOOIEeMBbl, CBSI3aHHBIE C OKCUAOM
yriepona(IV); runoreza rino0GajbHOrO MOTEMJIEHUS KIMMAaTa; MapHUKOBBINA
s dekr. YrompHas KuCIOTa W €€ conu, uX (U3MYEeCKHe W XUMHUYECKUE
CBOMCTBA, MOJIydeHUe U npuMeHeHue. 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. [loHaTHe 0 OMOIOTHYECKH
BAOKHBIX BEILIECTBAX: XUpaX, 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
okcuze kpemMHusA(1V) n kpemuueBoit kuciore. CUIMKAThI, UX UCIOJI30BAHUE
B ObITYy, MEOUIMHE, IPOMBIIUICHHOCTH. BaxkHeime cTpouTeabHble
MaTepuabl: KepaMHKa, CTEKJIO, LEMEHT, OeToH, ene300eToH. IIpobmembl
0€30IacHOTO MCIIOJIb30BaHUS CTPOMTEIbHBIX MaTepHajoB B IMOBCEIHEBHOMN

KU3HU

2.8

XVUMUYECKUH 3KCIEPUMEHT: U3ydeHHE 00pa3lloB HEOPraHMYECKUX BEIIECTB,
CBOICTB COJISHOM KHMCIIOTHI; IPOBEICHNE KaUECTBEHHBIX Akl Ha XJIOpUA-
MOHBl M HAOJIOJEHHE MPHU3HAKOB HMX MPOTEKAHHUS; OMBITHI, OTpa)karollue
¢du3nueckre 1 XMMUYECKUE CBOMCTBA raJIoOr€HOB M UX COEAMHEHUH (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMIIEHHE ¢ OoOpas3liamMH XJIOPUIOB
(raoreHuI0B); O3HAKOMJIEHHE C O00pa3naMu cepbl U €€ COeqUHEHUSIMHU
(BO3MOXKHO HCHOJB30BAHUE BHJIEOMATEpUAIOB); HAOIIOJEHHUE Ipoliecca
o0yraMBaHUs caxapa MoJl AeWCTBUEM KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTHI,
U3y4eHHEe XUMHUYECKHX CBOMCTB pa30aBICHHON CEPHOM KMCIOTHI, TPOBEICHUE
KaueCTBEHHOW peakuuu Ha cyinb(ar-uoH U HaOIIOAeHHE NpuU3HaKa eé
POTEKaHUS; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBaMU a30Ta, (pocdopa 1 ux
coeIMHEHUN (BO3MOXXHO MCIOJIb30BAaHUE BHJIEOMATEPHAIIOB), 00pa3laMu
a30THBIX U (HOCcOpPHBIX yIOOpEeHMIA; OTyYeHUe, COOMpaHue, Paclo3HaBaHUE
U U3Y4YEeHHE CBOMCTB aMMHaKa; MPOBEJACHUE KaueCTBEHHBIX peakluil Ha MOH

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




B3aMMOJIEMCTBYE KOHLIEHTPUPOBAHHOMN a30THOM KUCIIOTHI C ME/IbIO (BO3MOXKHO
UCIOJIb30BAaHUE BHUJEOMATEPHAIIOB); M3YyYEHHME MOJENeH KpUCTAIUIMYECKUX
pemérok anmasza, rpadura, ¢ymIepeHa; O3HAKOMJIEHHE C IIPOLECCOM
a7icopOLMK paCTBOPEHHBIX BELIECTB AKTUBMPOBAHHBIM YIJIEM M yCTPOHCTBOM
IPOTUBOra3a; MOJIyueHHe, cOOMpaHUe, PACIO3HABAHUE U M3YyYCHUE CBOWCTB
YIJIEKUCIIOrO Ta3a; IpOBEIEeHHE KayeCTBEHHBIX pEakUMid Ha KapOoHaT- U
CUJIMKAT-HOHBl U M3Y4YECHHME IPU3HAKOB MX IIPOTEKAHUS; O3HAKOMIICHUE C
IPOAYKIMEH CUIMKATHOW IMPOMBIIIJICHHOCTH; PELICHUE SKCIIEPUMEHTAIBHBIX

3a71a4 110 TeMe «BakHeNIe HeMeTaJIbl U UX COEUHEHUS)

Mertamisl U uX COCAUHCHUA

3.1

OO0mias xapakTEepPUCTHKA XUMUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU
ux monoxeHus B Ilepuoamueckoil cucreme xummuueckux snemeHtoB J[.U.
MenneneeBa u crpoeHust atoMoB. CTpoeHHre MeTaioB. MeTamnueckast CBsI3b
U MeTalUIMYecKas KpucTajiindeckas pemérka. DNeKTPOXUMUYECKUN Pl

HaIpsHKEHUN METaJlIOB

3.2
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dusnueckue 1 XMMUYECKHE CBOMCTBA MeTayuI0B. O0IIKe CrIoCOObI MOTydeHUs
MmeTasuioB. [ToHATHE O KOPPO3HM METAIIIOB, OCHOBHBIE CLIOCOOBI 3aIIUThI UX OT
koppo3uu. CruiaBsl (CTajib, YyTryH, AIOPATIOMUHNN, OpOH3a) U UX IPUMEHEHHE

B 6LITy H IIPOMBIIIJICHHOCTH

[llenounsle MeTaybl: nosoxkeHue B [leproguueckoil cucteMe XMMHUYECKHX
anemenToB J[.M. MenzaeneeBa; CTpo€HUE UX aTOMOB; HAX0XKJIEHUE B IIPUPOJIE.
dusnyeckre U XMMHUUECKHUE CBOICTBaA (Ha mpuMepe HaTpus U Kanus). OKcuabl
U TUAPOKCUIBI HATpus U Kanus. [IpuMeHeHMe IETOYHBIX METalIOB U UX

COeTUHEHNN

3.4

[[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 KaublMs. BakHEWIINEe COCIWHECHHS KalbIHs (OKCHI,

TUAPOKCHI, coyH). JKECTKOCTH BOJBI U CITOCOOBI €€ yCTpaHEHUS

3.5

3.6

AmomuHuii: onoxenne B lleproanyeckoil CUCTEMe XUMHUYECKUX AJIEMEHTOB
.M. Menneneesa; cTpoeHHUE aTOMA; HAXOXKJEHUE B npupozae. Puznueckue u
XUMHUYECKHE CBOWCTBA aIIOMHHHS. AMQOTEpHBIE CBOWCTBA OKCHAA W

THAPOKCHU A AJIFOMUHHAA

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

MenpeneeBa; CTpoeHHE aToMa; HaxoXaeHue B mpupoae. Dusnueckue u




3.7

4.1

XUMHYECKHUE CBOMCTBa kene3a. OKcHubl, THAPOKCUABI U coiu kene3a(ll) u

skene3a(lll), ux cocras, CBOMCTBA U MOTyYCHUE

XUMUYECKUH IKCIIEPUMEHT: O3HAKOMJIEHUE ¢ 00pa3liaMy METaJJIOB U CIIJIaBOB,
uX (U3NYECKUMH CBOWCTBAMU; M3YUYCHHE PE3YJIBTATOB KOPPO3UH METAIIIOB
(BO3MOXKHO HCII0JIb30BaHUE BUJICOMaTEPHAIIOB), ocobeHHocTel
B3aUMOJICHCTBUSL OKCHJA KalblUs M HATpusi C BOAOW (BO3MOXHO
MCIIOJIb30BaHUE BUAEOMATEPUANIOB); MCCIEIOBAHUE CBOMCTB KECTKOU BOJIbBI;
Ipoluecca TOpPEHMsI JKelle3a B  KHCIOpoAe (BO3MOXKHO —HCIIOJIB30BAHUE
BUJICOMATEPHAIIOB); IPU3HAKOB NMPOTEKAHMS KAUECTBEHHBIX PEaKIMil HAa HOHBI
(Maruusi, Kaiublius, amoMuHus, nuHka, xenesa(ll) u xeneza(Ill), meau(1l);
HaOII0/IEHUE U OMMCAaHKUE MTPOLIECCOB OKPAIlIMBAHUS [ITAMEHU HOHAMU HATpPUS,
KaIusgs ¥ Kanblus (BO3MOXKHO  HCIIOJB30BAaHHME  BHUICOMATEPUAIIOB);
uccienoBanre aMm(pOTEPHBIX CBONCTB THAPOKCUAA ATFOMUHUS U TUAPOKCUAA
[IMHKA; PEIICHHE IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeume MeTamibl
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

OTpPaBJICHHUSIX

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

XHUMHUYECKUH SKCTIEPUMEHT: U3ydeHUE 00pa3lioB MaTepuaoB (CTEKIIO0, CIIaBbI

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 TEXHOJIOTHSMHU, OCHOBAHHBIMH Ha JOCTHIKEHHSIX
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 3((EKT peakiuu, IK30- U
SHJIOTEPMHUYECKUE PEAKIIMH, PACTBOP, MACCOBAs JIOJISI XUMHUYECKOTO

9JICMCHTAa B  COCAUHCHUH, MaACCOBasA HOOJd MW  NPOUCHTHAA




2.2

23

KOHIIEHTpPALUs BELIECTBA B PACTBOPE, SIPO aTOMA, MJIEKTPOHHBIN €101
aToma, aToMHas OpOuTadb, PagUyC aTOMa, 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 XMMHYECKOW peakuuu, karaimsarop, IIJK, 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 YIAOOPEHMs, METAJIbl U
CIUIaBbl, MPOAYKTHI MEpPepadOTKH TMPUPOTHBIX  HCTOYHHKOB
YTJI€BOOPOAOB (yTJIsi, MPUPOIHOTO Ta3a, HeTH) B OBITY, CETHCKOM
XO035MCTBE, HA TNPOU3BOJCTBE M TOHUMAHUE 3HAYECHHUS IKUPOB,
OenKkoB, YIJIEBOJOB /Il OpraHM3Ma  4YelloBeKa; yMEHHeE
MPOTHO3UPOBATh BIMSHUE BEIIECTB M XUMUYECKHUX IPOLECCOB Ha

OpraHHu3M 4YeJI0BeKa U OKPYKAIOUIYI0 IPUPOIHYIO Cpely

3.2
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34

YMCHHUEC UHTCTPUPOBATE XMMHUYCCKHUEC 3HAHUA CO 3HAHHUAMHU JPYIrux

y4eOHBIX IPEMETOB

HaJIMYHEC OIIbITa pa6OTBI C pa3JINYHbBIMU UCTOYHUKAMU I/IH(l)OpMaI_II/II/I
10 XuMHnun (Haquas[ W HAY4YHO-NIOIYJIApHaA JIUTEpaTrypa, CJI0OBapu,
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 COCTaBJICHUA (bOpMYJ'I HEOpPTraHNYCCKUX BEIICCTB,

: YpPaBHEHUN XHUMHUYECKMX pPEaKLHUi; OCHOBAMH XUMHUYECKOMN
HomeHkatypbl (IUPAC u TpuBHanbHOIN)
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
XUMHUYECKHUX AJIEMEHTOB (paJiyCc aToma, 3JIEKTPOOTPULIATEILHOCTH ),

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:

81 BaJICHTHOCTh M CTETICHb OKHCIICHUS] XUMUUYECKHUX AJIEMEHTOB, 3apsijI

' HMOHA

22 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, KaIH, MarHHMH,
KaJIbIIMH, aTFOMHHHH, JKEJI€30)
CJIOKHBIX BEIIECTB, B TOM YHUCJIE€ UX BOJHBIX pacTBOPOB (Boja,

97 aMMHaK, XJIOPOBOJOPOJ, CEPOBOJOPOJ, OKCHABI U THIAPOKCHUIIBI

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

I1T), oxcuast yraepona (I u IV), kpemuus (IV), azota u dpocdopa (111




u V), cepol (IV u VI), cepnucras, cepHas, a3oTucTas, a30THasd,
dbocdopHas, yrojbHas, KpeMHHEBasK KHCJIOTA U UX COJIH)

IIPOrHO3UPOBATE H  XapaKTCPHU30BaTh CBOMCTBaA BCIICCTB B

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

03 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 OKHCJIUTEIbHO-BOCCTAHOBUTEIBLHBIX PEAKIINI
103 WUTFOCTPUPYIOIIUX XHWMUYECKHE CBOWMCTBA HW3YUYEHHBIX KJIACCOB
' (TpyImi) HEOPraHUYECKUX BEUIECTB
10.4 MOJATBEPKIAIOIINX FCHETUYECKYIO B3aUMOCBSI3b MEXI1Y HUMH
11 YMeHHe BBIYUCIIATH (IPOBOAUTH PACUETHI):
1 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 M0 YpaBHEHUSM XHMHYECKUX PEAKIUil U HAXOAUTh KOJIUYECTBO
' BEIIIECTBA, 00BbEM U MAaCCy PEareHTOB WU MPOYKTOB PEAKIIUN
12 Bnanenue (3HaHMe OCHOB):
OCHOBHBIMH  METOJJaMHd  HAy4YHOro TMO3HaHus (HaOIIOAeHHE,
101 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




13

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-, OpOMHI-,
wonua-, cynbdar-, ¢ocdar-, KapOOHAT-, CHIUKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATHOHBI aMMOHUS, MaTHUS, KaJIbIUs, aTIOMUHUS,

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

14

YmMmeHnue:




NPEICTaBIATh PEe3ydbTaThl JKCIEpUMEHTa B (OopMe BBIBOOB,

14.1 JI0KA3aTeNbCTB, IpaQUKOB U TaOMUI[ U BBISBIATH IMIHPUUYECKUE
3aKOHOMEPHOCTH
YCTAHABIMBAaTh  CBA3M  MEXAY  peajJbHO  HAOIIOZaeMbIMU
14.2 XUMHUYECKHUMH SBJICHUSIMH M TPOLIECCAMU, TMPOUCXOASIIUMHU B

MaKpo- ¥ MUKPOMHUPE, 0OBACHATH IPUUUHBI MHOTOOOPa3usl BEIIECTB




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

Koxa

1.1

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

Yucrtsie BemecTBa U cMecu. CriocoObl pa3zienieHus: cMeceit

1.2

1.3

ATOoMBI U MOJICKYIJIBI. Xumudeckue dJaeMEHTBHL. CHMBOJIBI XUMHYCCKHX
DJICMCHTOB. HpOCTBIe " CJIOKHBIC BEIICCTBA.

Xumuaeckas (bopMyna. BanenTHOCTP aTOMOB XWMHUUYECKHX JJIEMEHTOB.

CreneHp OKUCICHUS

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTenbHAs aTOMHas Macca.
OTHOCHUTENIBHAS MOJICKYJISIpHAsA Macca. MaccoBas J0J1s1 XUMUYECKOTO DJIIEMEHTa

B COCAUMHCHUU

1.5

1.6

KonuuectBo BemectBa. Mosb. MomnsipHass macca. MosisspHbIii 00bEM Ta30B.
B3aumocBsI3p KOJIMYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
Ouznyecknue U XMMHUYECKUE SIBICHUS. XUMHUUYECKasi peakius U e€ MpU3HAKH.

3aKoH COXpaHCHHA MACChI BCIICCTB. XUMHYECKHE YpaBHCHU

HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH H Hepnozmqe(:l(aﬂ CHUCTEMAa XHMMHUYCCKHUX JJICMCHTOB

J.1. MenneneeBa. CTpoeHrue aToMOB

2.1

[lepnonnueckuit 3akoH. Ilepuonnueckas cucTeMa XMMHYECKHMX DJIEMEHTOB
JN.M. Menneneesa. Ilepuoasl u rpynmbl. @U3HYECKU CMBICI MOPSAIKOBOIO

HOMEpa, HOMEPOB MEpPHOJia U IPYIIIbI AJIEMEHTA

2.2

Crpoenne atomoB. CocTtaB aToMHBIX sifiep. M3oTomnbl. Dnekrponsl. CTpoeHue
JIEKTPOHHBIX 000J04YeK aTroMoB TMepBbIX 20 XHMHYECKHUX DJIEMEHTOB

[Tepnonnueckoii cucremst J1.11. MeHnneneena

2.3

3aKOHOM€pHOCTI/I B U3MCHECHHUM CBOMCTB XMMHUCCKHUX DJIEMCHTOB MEPBLIX Tpex
NepruoaoB, Kajus, KaJbLUA (paz[I/cha ATOMOB, JJICKTPOOTPULIATCIBHOCTH,
MECTATNIMYCCKUX HW HEMECTAIIIMYCCKHUX CBOﬁCTB) n Hux COG}II/IHGHI/Iﬁ B
COOTBCTCTBHHU C IIOJIOXKCHHEM OJICMCHTOB B HepHOI[I/I‘{eCKOﬁ CHUCTEME U

CTPOCHUEM HUX ATOMOB

3.1

Crtpoenue BeniecTBa
Xumuueckass cBs3b. KoBajeHTHas (MOJisipHass W HEMOJIApHAs) CBS3b.
DNeKTPOOTPUIIATEIFHOCTh ~ XMUMHYECKHX  dJeMeHTOB. VOHHas  CBS3b.

Merannuueckas CBSI3b




3.2

Tunel KpUCTAINIMYECKUX PEIETOK (aTOMHAasl, HOHHAasA, MeETaInyecKas),
3aBUCUMOCTbH CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKON PEMIETKH U BHUA

XUMHUYECKOH CBI3U

4.1

4.2

Baxwneline npeacraBuTeNM HEOPraHMYECKUX BellecTB. Hemertamibl U ux

COCIUHECHUA. MeTamisl ¥ uXx COCIUHCHUA

Knaccuukanuss u HOMEHKJIaTypa HEOPTraHHMYECKUX COCAMHEHUI: OKCHIIOB
(coneobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, aM(pOTepHBIC) u
Hecosieo0pa3yromye; OCHOBaHHN (IIENOYM W HEPacTBOPUMBIC OCHOBaHUS),
KHUCJIOT (KUCIIOpOJCOAepkKae 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

duznyeckre ¥ XUMHYECKHE CBOMCTBA IMPOCTBhIX BEIICCTB-MCETAJJIOB: JIMTHUA,
HaTpusA, KaJIid, Marovisd U KaJbOus, aJIIOMUHHKA, KEJIC3a. SHCKTPOXI/IMI/I‘ICCKI/Iﬁ

o) i HaHpH)KeHI/Iﬁ MCTaJJIOB

dusnyeckue U XUMUIECKHE CBOMCTBA BOAOPOJHBIX CO@I[I/IHeHI/Iﬁ HEMCTAJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/Ia, aMMHUAKA

4.5

dusnyeckue U XUMHUYECKUE CBOMCTBA OKCHUIOB HeMeTaoB: cepsl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(IV). [lonyuenue

OKCHUJO0B HEMETAJIJIIOB

4.6

4.7

4.8

4.9

4.10

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

xenesa(ll, III). [Tony4yenre okcuI0B METAIIOB

XUMHUYECKUE CBOMCTBA OCHOBAHUHN U aM(OTEPHBIX THIPOKCUIOB (Ha MpUMepe
THIPOKCUIOB alllOMMHHUA, Keje3a, ULuHKa). [lodmydeHne oOCHOBaHUN U
aM(OTEpHBIX THAPOKCUIOB

OOmre XMMHUYECKHE CBOWCTBA KUCIIOT: XJIOPOBOAOPOIHOM, CEPOBOAOPOAHOIM,
CEpHUCTOM, cepHOM, a30THOH, (hochopHOil, KpeMHHEBOM, yroiabHOU. Ocobbie
XUMHUYECKHE CBOMCTBAa KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KHCIIOT.
[Tonyuenune kucior

OOue xuMu4Yeckre cBoiicTBa cpeHux coneil. [lomydyenue comneit
[Tonyyenue, cobupaHue, paclo3HaBaHHE BOAOPOJA, KHUCIOpPOJa, aMMHaKa,

YTIIEKHCIIOTO Ta3a B JIA00paTopuu

4.11

[Tonyyenne ammuaka, CEpHOM U @30THOM KHUCJIOT B MpOMbIIUIeHHOCTH. O0miue

CITOCOOBI MOJIYy4YCHHU MCTAJIJIOB




4.12

I'eneTnueckas CBA3b MCXKAY KilIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHPII;’I

XUMHYECKUE PEAKIIUU

5.1

Knaccuukanus XuMHYECKUX peakiuii 0 pa3IudHbIM IPU3HAKAM: 110 YUCITY U
COCTaBY YUYacCTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3(ddexTy, mo

U3MEHEHHIO CTEIICHEH OKMCICHUS XUMUUYECKUX YJIEMCHTOB

52

53

54

5.5

TernoBoit APeKT XUMHUYECKOH peakiuH, TEPMOXUMHYECKHUE YpaBHEHHS.
DK30- ¥ 9HJ0TEPMUYECKUE peakuH. TepMOXUMHIECKHE YpaBHEHUS
OKHCIUTENEHOBOCCTAHOBUTENBHBIC peakunuu. OKUCIUTENN 1 BOCCTAHOBHUTEIH.
[Ipomiecchl  OKMCIIEHUST H  BOCCTAHOBJIGHHUS.  DJEKTPOHHBIM  OamaHc
OKHCIIUTEIIbHOBOCCTAHOBUTEIBLHOM Peakum

Teopust snekTponuTrdeckoi aucconnanuu. Katnonel, aHHOHBI. DJIEKTPOIHUTHI
Y HEe3JNEeKTPOoJUThl. CUJIbHBIE U ClIa0ble 31eKTPOaUThI. CTeneHb TUCCOalun

Peakuuu MoHHOTO obMeHa. YcioBus IIPOTCKAHHA peaKI_II/Iﬁ HOHHOI'O O6MeHa,

IIOJIHBIE Y COKPAIIEHHBIE HOHHBIE YPABHEHUS PEAKIIUN

XHMHMS M OKpYXKaromas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEJHEBHOM JKM3HM 4YeloBeKka. besomacHoe
UCIOJIb30BAHUE BELIECTB M XMMUYECKHUX pEaKkUui B jabopaTopuu U OBITY.

HepBaﬂ IIoOMOIIb ITPHU XUMHUYCCKUX OKOT'aX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKPYKAIIIeH cpenbl (KUCIOTHBIE —JOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa U BOAOEMOB), CIIOCOOBI €ro MpeloTBpaIleHUs
[IpenensHass nomyctumasi koHueHTpauus BemectB (IIJIK). Ponp xummn B
pelIEHUH HKOJIOTHYECKUX MpobieM. YcuiieHHe NapHUKOBOro 3ddekra,

pa3pylieHue 030HOBOTO CIIOS

6.3

6.4

[Tpumenenue cepsl, a3ota, ¢pochopa, yriaeposa, KpeMHHUS U UX COCTUHEHUH B
OBITY, MEIWIIMHE, TPOMBIIUIEHHOCTH W CEIbCKOM Xo3siicTBe. [IprMeneHue
METAJUIOB M CIUIABOB (CTallb, YYTYH, IIOPATIOMHHMUN, OpoH3a) B OBITY H
MPOMBIIIIIEHHOCTH MX coequHeHni. [IoHATHE 0 KOPPO3WUU METAIIIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3UU

[TpupoaHble HMCTOYHMKM YTIIEBOJOPOJOB (Yroib, HNPUPOAHBIN Ta3, He(Th),

MPOAYKTHI UX MepepaboTKu (OCH3MH), UX POJb B OBITY M MPOMBIIIIIEHHOCTH

6.5

HepBOHa'-IaJ'II)HI)Ie MOHATHI 00 OPraHM4YCCKHUX BEIICCTBAX KaK O COCAMHCHUAX
yrjiaepoaa (MeTaH, 9TaH, OTUJICH, alICTUWICH, 3TAHOJI, INIULICPHUH, YKCYCHAas KI/ICJ'IOTa).
IloHsaTHe 0 OMOIOTHYECKH BaKHBIX BCHICCTBAX: XUpax, 6em<ax, YrjaeBoaax — v ux

POJIA B JKU3HU YCIIOBCKA




PacuyéTrr:

7.1 o GpopmyiamM XUMHUYECKUX COSTUHEHUHN
7.2 Macchl (MaccoBOi) 10JIU PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMHUYECKUM YPaBHEHUSAM




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

Xumus. 8 knacc: 'abpuensa O.C.., Octpoymosa N.I'., Cnankos C.A.. - M.: AO 13ngarenscTBO
«IIpocssienue»,

Xumus. 9 knacc: I'abpuensa O.C.., Octpoymona N.I'., Cnankos C.A.. - M.: AO 13gatenscTBO
«IIpocasienue».

tabunubl: [lepuonnyeckas cucreMa xumuueckux anemeHToB J1. . Menneneesa,

TabJInLa paCTBOPUMOCTH, FIEKTPOXUMHUUECKUN Psii HAIPSKEHUST METAIIIIOB

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-0a30Bblii-ypoBeHb.- Peanuzanus
tpeboBanuii-OI"OC-0cHOBHOT0-00111eT0-00pa30oBaHus.- MeToauueckoe-mocooune-

mistyautens. pdf

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET

but6mmoreka [IOK https://m.edsoo.ru/

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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