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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNbHOM MPOTrPAaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MPEICTABICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (efepanbHON pabouel MporpaMMbl BOCITUTAHUS
U C Yy4y€TOM KOHIENIMK TpPernojaBaHus ydyeOHOTro mnpeameTa «XuUMHUA» B
oOpa3oBarenbHBIX opranu3anusix Poccutickoit denepanum.

[Iporpamma 1Mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
oOydeHMs, BOCHHMTAHMS M PA3BUTHUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTro
npeaMera, YCTaHABIIMBAET 00s13aTENbHOE MIPEAMETHOE COJIepKaHue,
IpeayCMaTpUBAET pACIpEAesIiCHHe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE I1O
pazienaM M TeMaM MpPOrpaMMbl MO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
KaueCTBECHHbIC XapaKTePUCTUKU COJICpKaHMUS, PEKOMEHYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroluMxcs, OMNpPEAeNsSeT BO3MOXKHOCTA TMpeaMera s
peanuzaiuu TpeOOBaHM K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTesIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHUI K
pe3ynbpTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1IEJICH M3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JEATETbHOCTH O0O0yYaromerocs IO OCBOCHHIO
y4eOHOT0 CO/IepKaHUsI.

3HaHWE XUMHUHU CJIYKUT OCHOBOM it (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromierocsi, ero MnpeACTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPa, BAKHYIO
poJib UrparoT (QopMUpyEeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUM U 00 DSBOJIIOIMHU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUS TJI00ATbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUIIEBOM U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEW  JUII  CaMOpa3BUTUS |
dbopMupoBaHUsI KyJIbTYPhI JIMYHOCTH, €€ 00111IeH U (PYHKIIMOHATIBLHON I'PaMOTHOCTH;

BHOCUT BKJIJ, B ()OPMUPOBAHUE MBIIUICHUS U TBOPYECKUX CIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUW  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEICKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOMN JCSITEIBHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJTIOCTHOTO B3IJIsIIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH E€CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIONUXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
HAy4YHbIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTMYECKOE
oOpa3oBaHHe 00yJarONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CHEIM(PUKON
colepkaHusi  y4eOHOro  MpeaMmeTa, KOTOpPbIM  ABISETCS  NeJaroruuyecku
aJanTUPOBAaHHBIM OTpa)KeHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM W HEKOTOPBIX OTHEIBHBIX 3HAYUMBIX MOHSATUN
OPraHUYECKON XUMUH.

CtpykTypa copepKaHHsl MPOTpaMMbl IO XUMHUH CHOPMHUpPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
HNOHATUH O XUMUYECKOM IEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUI O XUMHUYECKON
peakuuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPIraHM30BaHbl 10 MPHHIIMITY
MOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX IMPEICTaBICHUI
Pa3HOro YpOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akoHa /l. 1. MenneneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpencTaBlieHUH 00 3IEKTPOJUTHYECKON JMCCOMAlMU BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUS PpPacCMATPUBAKOTCS HA OCHOBE HMIIMPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIECIOBATEIHHO OT OJTHOTO
YPOBHS K IPYTrOMY, BBITIOJIHSS (PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHHUS U MOJTYyYEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEACTABICHNAS] O XUMHYECKON COCTABJISAIOIIEH HAyYHOW KapTUHBI MHPA B JIOTHKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOIO OTHOIICHUS K HAYYHOMY 3HAHUIO U METOAaM
NO3HaHUA B Hayke. M3yyeHue XUMUU MPOMCXOAMT C MPUBJICUEHUEM 3HAHUU U3
paHee M3YyYEHHBIX Y4EOHBIX mpeameToB: «Okpyxaromuid mup», «buonorus. 57
KJ1accb» U «Pusuka. 7 Kinacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEeIIbHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPhI. 3a/1aua
y4eOHOro MpeaMeTa COCTOUT B JOPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUM —
BOKHEUITUX (PAKTOB, MOHSTHI, 3aKOHOB M TEOPETHUECKUX MOJI0KEHUN, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOTO0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K
HAay4YHBIM METOJaM IO3HAHUS MPU U3YUYCHUHU BEIIECTB U XUMHUUYECKUX PEaKIMil, B
dbopMHUpPOBaHUY U PA3BUTUU MMO3HABATEIHHBIX YMEHHUI U MX TPUMEHEHUH B Y4€OHO-



MO3HABATEIBHON M Y4EOHO-UCCIIEIOBATENLCKON AESITEIbHOCTH, OCBOCHUU MPAaBHII
0e301acHOro 0OpaIeHusl ¢ BEUIECTBAMH B IIOBCEHEBHON KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAaYEHUE MPUOOPENH TaKHUE 1eJIH, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIIbHOMY MPHUHSTHIO PEIICHUH,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJICHHOCTh OOy4YeHUST Ha  CHCTEMaTHYEeCKOe MPHUOOIICHHE
oOy4JarommMxcss K CaMOCTOSTEIbHOM MO3HABATENHHON JEATEIbHOCTH, HAYYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALIMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUU;

— obecrneyeHne yCIOBHM, CITOCOOCTBYIONTUX MPUOOPETEHUIO 00YIAFOIITIMUCS
OIbITa Pa3HOOOpPa3HON NEATEIbHOCTH, MO3HAHUS U CAMOINO3HAHMS, KIFOUYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH,

— (opmupoBanue oOmeNd (QYHKIMOHATIBHOM W  €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, B TOM YHCJIE€ YMEHHUHA OOBICHATH W OIEHUBATH SBJICHUS
OKpY’KaloIller0o MHUpa, UCIOJIb3ysl 3HAHUS U OIBIT, MOJYyYEHHBIE MPU HU3YYCHHUU
XUMHHU, TPUMEHATh UX MPU PELICHUH TPOOJIEM B IOBCETHEBHOM )KU3HU U TPYAOBOI
JeSITEIbHOCTH;

— (QopmupoBanue y o0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHHS LEHHOCTU XUMHYECKMX 3HAaHUW i1 BBIPAOOTKH 3KOJOTUYECKU
1eJIecO00pa3sHOro MOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IENIAX
COXPaHEHUs CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHBAllMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHsI  OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY MpOGuiIsl U HANPaBICHHOCTH JAJbHEWUIIETO
oOyJeHus.

OO1ee 9rciio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMHUHU HA YPOBHE OCHOBHOTO
oOmiero ob6paszoBanusi, coctaBisier 136 vacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno0), B 9 kiacce — 68 yacoB (2 yaca B HEJEIO).

COAEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHavaibHbIE XUMUYECKHE TIOHATHS

[Ipenmer xumuu. Posib XMMHUM B )KU3HU 4eOBEKa. XUMHS B CUCTEME HayK.
Tena u BemecTBa. PU3WYECKUE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSHUE



BemecTB. [loHsATHE O MeTOAax MO3HAHMS B XUMHH. UMCThIE BEIIECTBA U CMECH.
CriocoObI pa3faeieHust CMECEei.

ATOMBI U MOJIEKYJIbI. XHUMHYECKHE 3JeMeHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U Cl0XKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCcHUTENbHAs aToMHas Macca. OTHOCHUTENbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEIUHEHUH.

KomnuectBo BemiectBa. Monb. MonsipHas macca. B3anMocBsi3p KOJIM4YECTBa,
MacChl M 4YHCJIAa CTPYKTYPHBIX eAuHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMUYECKUX COCTUHEHUM.

du3nyeckre U XMMUYECKUE SIBJICHUSA. XUMUYECKAsl pEeaKIUs U €€ MPU3HAKU.
3aKOH COXpaHEHHs MacChl BEIIECTB. XUMHUYECKHe ypaBHeHUA. Kiaccudukarms
XUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B J1aOOpaTOpUU U
npuémMamMu oOpalleHus ¢ JIabopaTOpHBIM 00OPYAOBAHUEM, U3YUCHHE U OMUCAHUE
(Gu3MYEeCKUX CBOMCTB 00pa3sNOB HEOPraHUYECKHX BEIIECTB, HAOIIOACHUE
busnueckux (MJIaBJICHUE BOCKA, TasHUE JIbJIa, PAaCTUPAHHE caxapa B CTYIIKE,
KUICHUE M KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEYHU, MPOKAIMBAHUE
MEJHOM MPOBOJIOKHU, B3aUMOJEHCTBUE MENa C KUCIOTOMN) ABJICHUN, HAOIIOICHUE U
ONMHCAHWE MPU3HAKOB MPOTEKAHUS XMMUYECKHX peakuuid (pasjoKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3iokKeHHe T'MIpPOKCcHIa
memu (1) mpu HarpeBanuu, B3aumoieicTBHE *kee3a ¢ pactBopom cosd meau (I1),
U3y4EHUE CIOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbINIApUBaHUE, AUCTWLISALUA, XpoMaTorpadus, MpOBEAECHUE OUYMCTKH MOBAPEHHON
COJIM, HaONIOJEHWE W  ONUCAaHUE  PEe3yJbTaTOB  IPOBENCHHS  OMbITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHME MOJEIEH MOJIEKYJ
(I1apoCTepIKHEBBIX ).

BaxHeillne npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciopon — 37meMeHT U mpocToe
BemecTBo. Haxoxnenuwe xucimopoia B mpupoae, (U3HMUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu TopeHus). Oxcunbl. [lpumenenue xkucnopona. CrocoOsl
NOJly4YeHHUsl KUCJIOopoJa B JIabopaTOpuu M MpOMbIIUIeHHOCTH. KpyroBopor
KHciopoaa B mpupoae. O30H — auioTporHas MoAupUKaIs KUCI0poaa.

TennoBolt 3h(dEeKT XUMHUUECKOW peakluuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakUuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/yXa, YCWICHHE MapHUKOBOTO 3P deKTa, pa3pylieHrne 030HOBOTO CIIOSL.

Bonopon — aneMeHT u ipoctoe BemecTBo. Haxoxaenue Bogopoaa B Ipupoze,
bu3nYecKue 1 XuMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI moTyyeHus. Kucnors
Y COJIH.

MousipHbIit 00BEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPaBHEHUSIM.



Odusnueckne CBOMCTBA BOAbl. Boma kak pacrBoputesb. PacTBOpBL
HaceolllieHHbIE M HEHACBIIIEHHbIE PACcTBOPbI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 10Ji BellecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IIpUpOZie U B KU3HU 4deloBeKka. KpyroBopoT Boabl B IpUPO/IE.
3arps3HeHne NpUpOaHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranmdeckux coemuHeHnit. Oxcumwl. Knaccuduxarms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM(oTepHbIE) W
HecosieoOpaszyromue. Homenknarypa okcuaoB. Duznueckue U XUMHUYECKUE
CBOMCTBa OKCUJO0B. [lonyueHne OKCUI0B.

OcHoBanusi. Knaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMbIEC
ocHOoBaHusA. HomeHkiarypa ocHoBaHuil. PU3NYECKHE W XUMHYECKUE CBOKCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUN.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucior. Ousndeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psn axktuBHoctu mertamnoB H. H. bekerosa.
[lony4yeHne KHUCIIOT.

Comu. Homenknatypa coneil. @U3NYECKUE U XUMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eHeTnyeckas CBSI3b MEXKY KJIaCCAaMU HEOPTAHUYECKUX COCTUHEHHUI.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPEICIICHUE COJepKaHUsl KUCIOpOoJa B BO3yXe, MOTyUEHUE,
coOupaHue, pacrno3HaBaHUE UM W3YUYCHHE CBOMCTB KHUCIOPOJa, HAOIIOACHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpalnieHus ropeHus (rmokapa), 03HakoMJIEHUE ¢ 00pa3IiaMu OKCUIOB U OITUCAHUE
UX CBOWCTB, TMOJy4YeHUE, COOMpAaHHE, pACMO3HABAHUE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMoiecTrue Bogopoaa ¢ okcuaoM meau (1) (BozmoxxHO
MCIIOJIb30BaHNE BUJIEOMATEPUAIIOB), HAOIIOJIEHUE 00Pa31I0B BEIIECTB KOJIUYECTBOM
1 Mosb, uccienoBaHHE OCOOEHHOCTEH pPACTBOPEHHS BEIIECTB C Pa3IMYHON
pPacTBOPUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C OMNPEACIEHHOM MAaCCOBOU HOJIEH
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBHE BOJIbI C MeETa/UlaMH (HAaTpueM U
KaJIbllueM) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEpPUANIOB), HCCIEIOBAHUE
00pa3Il0B HEOPTaHUUECKUX BEIIECTB PA3JIMUHBIX KJIACCOB, HAOIIOIEHUE U3MEHECHUS
OKpacCKH UHJIMKATOPOB B PACTBOPAX KUCIOT U HIEI0YEH, U3YUEHHUE B3aUMOJICHCTBUS
okcuga meau (I) ¢ pacTBOpoM CepHON KHCIOTHI, KACIOT C METa/NIaMU, PEaKIIHi
HEWTpanu3aluu, MOJydeHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJHOTO
MeTaJljia IPyTUM U3 pacTBOpPaA COJIM, PEIICHUE AKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe
«BaxkHenme Ki1acchl HEOPraHUYECKUX COCAUHEHUID.

IHepuoanueckuit 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
jiemeHTOoB JI. WU. MengeneeBa. CtpoeHue aroMoB. XUMHYECKASl CBA3b.
OKMCANTEIBLHO-BOCCTAHOBHUTEILHbIE PeaAKIIMU

[lepBble TOMBITKK KiIacCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. [loHsiTHe O
IPYIIaxX CXOJHBIX 3JIEMEHTOB (ILEJIOYHbIE U MIECJIOYHO3EMEIBHBIE METaJUIbI,



raJIOTeHbl, THEPTHBIE Ia3bl). JIEMEHTHI, KOTOPhIE 00pa3yloT aM(pOTepHbIE OKCUIbI
Y TUJIPOKCUIBI.

[lepnognueckuit 3axoH. Ilepuoandeckast cucTreMa XUMHUYECKUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuoinas u jiauHHonepuoaHas gopmel [lepuoanueckoit
cucteMbl xumudeckux snemeHToB . M. MengeneeBa. llepuonbl W TpyIIibL.
@U3NYECKUN CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sifep. M3oTonbl. DnekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI0YeK AaToMOB TMepBbIX 20 XUMHUYECKUX  DIJIEMEHTOB
[Tepuomnueckont cucremnl . M. MenngeneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 ero nosoxeHuro B [lepuonnyeckoit cucreme 1. 1. Mennaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHWMHUYECKHX 3JEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPYyNIaM U NEPUOAaM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoanyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
rpa)KJaHVH.

Xumuyeckass cBa3b. KoBajieHTHast (TOJisipHAss W HEMOJISIpHAs))  CBSI3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX IEMEHTOB. IOHHAs CBSA3b.

Crenenp  okuciieHusi.  OKHUCIHUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iporniecchbl OKUCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKcnepumenm:

U3ydeHue oO0pa3loB BELIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHMHKA C pacTBOPaMHU KHUCJIOT M IIEJIOYEH, NPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ [PUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEaKLUU
(ropenue, peakiiuu pa3ioKeHUs, COSTUHEHNUS).

Mesicnpeomemmuoie cea3u

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M NMPU W3YYEHHH XMMHHM B 8 Kilacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHUE KaK OOIIMX eCTECTBEHHO-HAayYHbIX
MOHSATUH, TAK U MOHATUM, SIBJISIIOLIMXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO0nue ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAay4YHBIM (pakT, rumoresa, Teopus,
3aKOH, AaHallu3, CHHTE3, Kiaccu(ukanus, MEepUOJUYHOCTb, HaOJI0IEHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®dusuka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUI, U30TOIIbI,
PaJOaKTUBHOCTh, MOJIEKYJA, AJEKTPUUYECKUH 3apsi, BEIIECTBO, TEIO0, OOBEM,
arperaTHOe€ COCTOSIHME BeIleCTBa, ra3, (U3MUYECKUE BEJIMYMHBI, €IUHULIBI
U3MEPEHHUs, KOCMOC, TUIaHETHI, 3B€3/1bl, CoNHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPO/IbI, TOJIE3HBIC
MCKONAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KNIACC

BemecTBo U XMMHYECKasl peaKkUust



[lepnonmueckunt 3akoH. llepuoanyeckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHMHM CBOMCTB
XUMHYECKHUX DJIEMEHTOB IEPBBIX TPEX NEPUOI0OB, KAJIHSL, KA U UX COETUHEHUN
B COOTBETCTBUM C IIOJIOXKCHHEM »3JEeMEHTOB B llepuogmdeckoil cucreme u
CTPOEHUEM UX aTOMOB.

CrpoeHre BellecTBAa: BHJBI XMMHUYECKOW CBSA3M. THIIBI KPHUCTATUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMUYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHUX BELIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIACCAM HEOPTraHUYECKUX
COEIMHEHNI, TEHETUYECKas CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanums XuMHUECKUX PEAKIIHUM 110 Pa3IUYHBIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUHU BEIIECTB, MO TEMJIOBOMY 3(PQeKTy, IMo
U3MEHEHUIO CTETIEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHAOTEPMHUUYECKUE PEAKIUHU, TEPMOXUMUYECKUE
YPaBHEHMUSL.

[lonsiTue o ckopocT xumuyeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOpaTUMbIX XUMHUYECKUX peakuusx. [loHATHe 0 rOMOreHHBIX U IreTepOTreHHBIX
peakuusax. llonsarue o xkaranuse. IlonsaTue 0 XumMuyeckoM paBHoBecuu. PakxTophl,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO

pPaBHOBECHSI.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEaKIMM,  DJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pEaKIUU. CocraBiieHME  ypaBHEHUU

OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA C  HWCIIOJIB30BAHUEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopus dAEKTPONUTHIECKON TUCCOUUALMHU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KarnoHnbl, aHMOHBI. MeXaHM3M AMCCOLMALMM BEIIECTB C PA3JIMYHBIMU BHJIAMHU
xumHuueckon cBsizu. Crenens auccoranuy. CUIbHbIE U ClIa0ble JIEKTPOJIUTHI.

Peakuiun nonHoro oOMeHa. Y cloBus MPOTEKaHUS peakuii HOHHOTO OOMeHa,
IOJIHBIE W COKpAIIEHHBbIE HMOHHBIE YypaBHEHMS peakuuil. CBOKCTBA KHCIIOT,
OCHOBAHMM U COJIEW B CBETE MPEICTABICHUI 00 31IEKTPOIUTUUECKON TUCCOLUALIUN.
KauectBeHHbIe peakuyu Ha HOHBL. [IoHATHE O THApPONIU3E COJIE.

Xumuueckuii IKCcnepumenm:

O3HAKOMJIEHUE C MOJEISIMHU KPUCTAIMYECKUX PEHIETOK HEOPraHMYECKUX
BEIIIECTB — META/UIOB W HEMETa/UIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xopuaa HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBUS  pa3iMyYHBIX  (PAKTOPOB, HCCIEAOBAHUE  DIEKTPOIPOBOIHOCTHU
pPacTBOPOB BELIECTB, ITPOLiEcCa AUCCOLMALIMY KHCIIOT, IIEJI0UEH U cosel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO MATEPHANIOB), MPOBEIECHUE OIBITOB, WILTIOCTPUPYIOIIMX
NpPU3HAKK TNPOTEKAHMs peakuil HMOHHOro oOmeHa (oOpa3oBaHuEe OcCalka,
BbIJIEJICHUE Ta3a, OoOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUi (FOpPEHHE, pPEeaKUUU pas3lIoKEHUs,
COCIMHEHHs), pACIIO3HABAHUE  HEOPraHWYECKWX  BEIIECTB C  IOMOIIBIO
KAuECTBEHHBIX PEaKIIMil Ha HOHBI, pEIIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanbl U MX coeinHEeHUS

OOmast xapakTepucTuka rajoreHoB. OCOOEHHOCTM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne u (U3NYECKUe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUUYECKHE CBOMCTBA HA MPUMEpE XJIopa (B3aUMOIEHCTBHE
C MeTajulaMH, HeMeTaJllaMu, lienodamu). XsopoBojaopos. ConsHash KHUCIOTa,
XUMUYECKHUE CBOICTBa, TMOJy4yeHue, mnpuMmeHeHue. JleiicTBue xJjopa U
XJIOPOBOJIOPO/ia HAa OPraHU3M YesioBeKa. BaskHellie XJI0pu/Ibl U UX HaXOXK/JECHUE B
IPUPOJE.

OOmas xapakrepuctuka 3eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue U (PU3NYecKue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U CEpbl. AJIIOTPONHbBIE MOAUDPUKAIIMN KUCTIOPOia
U cepbl. XUMUYECKHE CBOICTBa cepbl. CepoBOmOPO, CTpOEHHUE, (PU3HMUYECKUE U
XUMUYeCKre cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kucnoTa, pu3nueckue 1 XUMUYECKUe CBOMCTBA (00IMe KaK MpeICTaBUTENs
KJjlacca KHUCIOT M crnenuduueckue). XUMUUYECKUE pEaklnu, JEKAlUe B OCHOBE
IPOMBIIIJIEHHOTO Croco0a IMOJIy4eHUs CepHOM KucioThl. llpuMeHenue cepHoi
KUCIOThl. CONM CEepHOM KHUCIOTHI, KAa4eCTBEHHAs peaklHs Ha CyJab(}aT-HOH.
Haxoxnenue ceppl M €€ COENMHEHUWM B IpUPOJE. XUMHUYECKOE 3arpsA3HEHUE
OKpY’>KaroIlllel cpefbl COCOUHEHMSIMH Cepbl (KHCIOTHBIE TOKIHU, 3arpsi3HEHHUE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALIICHHUSL.

OO6mast xapakTepucTuka 37JeMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHW OKHCIIEHUA. A30T, paclpOCTPaHEHUE B MPHUPOJE,
bu3nueckue U XuMHIecKkue cBoiictsa. KpyroBopor azora B npupoje. AMMUaK, ero
duznyeckue 1 XMMHUYECKHUE CBOMCTBA, NoJyyeHue U npuMenenue. Con aMMOHMUS,
uX pU3nYecKkue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
WOHBI aMMOHMS. A30THasl KHUCIOTa, €€ MOoJlydeHHe, (PU3MYECKUE U XMUMHYECKUE
cBOMcTBa (0OIIME Kak TMpEACTaBUTENS Kjacca KHUCIOT W cHeruduueckue).
Hcnonb30BaHne HUTPATOB U COJIEH AMMOHHMSI B KAYECTBE MUHEPATIbHBIX YIOOPEHUH.
XHAMHUYECKOE 3arpsA3HEHNE OKPYKAIOIIEH Cpelibl COETMHEHUSMU a30Ta (KMCIIOTHBIE
JOKIM, 3arps3HEHHE BO3ayXa, MOUBbl U BoAoEMOB). docdop, amioTponHbie
Moaudukauun docdopa, uznueckre U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopHas kuciora, puznueckue M XMMHUYECKHE CBOWCTBA, MOJyYCHHE.
Hcnonp3oBanue (hochaTtoB B KaueCTBE MUHEPATBHBIX YI0OPECHHIA.

OO6mast xapaktepuctuka sneMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENICHN OKUCIICHUS. Y TIIepO/], aJFIOTPOITHbIE MOIU(UKALINH,
pacnpocTpaHeHue B MpUPOe, PU3NYECKHE U XUMUYECKUE CBOMCTBA. AJICOpOLHS.
Kpyrosopor yriepona B mnpupoxae. Okcuabl yriaepoja, ux (GU3HYECKHE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJYyYEHUE U



IpUMEHEHHE. DKOJIOTUYECKUEe MpoOJeMbl, CBI3aHHbIe ¢ okcuaoM yraepoaa (IV),
TUMOTE3a TI00ATbHOrO MOTEIUICHHUS KJIMMaTa, MapHUKOBBIM 3(QexT. YronbHas
KUCIOoTa U e€ coid, UX (pu3MUeckrue W XUMHUYECKHE CBOWCTBA, MOJy4YCHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHar-uoHbl. Hcnonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM XO0351CTBE.

[lepBoHayanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSTMHEHMSIX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, 3TAHOJ, TJIMLEPHH, YKCYCHAs KUCIIOTA).
[IpupogHbie HMCTOYHUKUA YIIIEBOJOPOAOB (Yyrojb, HOPUPOAHBIA ra3, HedTb),
MPOAYKTHl UX TepepaboTku (OCH3WH), UX POJb B OBITY W HPOMBIIIJICHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKN BaXKHBIX BEILIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poIM B OKM3HM 4YeloBeKa. MarepuaabHOE€ €IWHCTBO OpPraHMYECKHX U
HEOPraHUYECKUX COCAMHEHUH.

Kpemuuii, ero ¢Qusmueckue M XUMHYECKHE CBOMCTBA, IOJIY4YEHHE U
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O01mure npeacTaBieHus o0 OKCHie
kpemHust (IV) u kxpemHueBoit kucnote. CHIMKATHI, UX KCIOJIb30BaHUE B OBITY, B
MPOMBINIICHHOCTH. BakHele CTpoUTenbHbIE MaTepuaibl: KepaMHuKa, CTEKIIO,
IEMEHT, OeToH, xene300eToH. I[lpobiembl 0€30MaCHOTO  MCIOJIb30BAHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumeHnm:

M3y4eHHE 00pa3ll0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBEJICHNE KaueCTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAOIIOJCHHUE MPU3HAKOB
WX TPOTEKAHMsI, OIBITHI, OTpaKalwlue (QU3NYECKHUe W XHMHUYECKHE CBOMCTBA
rajJJor€HOB M MX COEIMHEHUH (BO3MOXKHO MCIIOIb30BaHUE BHAEOMATEPUATIOB),
O3HAKOMJIEHHUE ¢ 00pa3aMu XJIOpUI0B (TAIOTEHHIOB), 03HAKOMIIEHHE C 00pa3iamMmu
ceppl U €€ COeAMHEHUAMU (BO3MOXHO HCIIOJIb30BAHUE BHUAEOMATEPUAJIOB),
HaOII0/IeHNE TIpoIiecca OOYTIIMBaHMS caxapa Mo IeUCTBUEM KOHIIEHTPUPOBAHHOMN
CEpPHOM KHUCIIOTHI, U3YYECHNE XUMHUUECKIX CBOMCTB pa30aBIEHHON CEpHOM KUCIIOTHI,
IpOBEJCHNE KaUYEeCTBEHHON peakliu Ha Cyib(paT-uOH U HaOJII0[eHHe MpU3HaKa eé
POTEKaHMUs, O3HAKOMJIEHUE ¢ (PU3MYECKMMU CBOWCTBaMM a30Ta, ¢ochopa U HUX
COEJIMHEHUN (BO3MOKHO MCIOJIb30BAaHUE BUAEOMATEPUAJIOB), 00pa3liaMH a30THBIX
u (hocopHBIX yIOOpeHUM, moayueHue, cooupaHue, pacrio3HaBaHUE M U3y4YCHUE
CBOMCTB aMMHaKa, IMPOBEJACHHE KAYECTBEHHBIX DPEAKIMA HAa HOH aMMOHHS U
docdar-uoH W U3yuyeHHWE MPU3HAKOB HUX MPOTEKaHUs, B3aUMOJCICTBHE
KOHIICHTPUPOBAHHON a30THOW KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIB30BaHUE
BUJICOMATEPHATIOB), H3YYCHHE MOJENeH KPUCTAIUTMUECKUX PEemETOK anMasa,
rpadura, dymiepeHa, O3HAKOMJIIEHHE C MPOIECCOM aJCOPOIMU PACTBOPEHHBIX
BCIIIECTB AKTHUBUPOBAHHBIM YIIAEM M YCTPOWCTBOM MPOTHBOTA3a, IOIYYCHUE,
cobupaHue, paclo3HaBaHUE U M3y4eHUE CBOICTB YIJIEKHCIIOIO ra3a, mpoBeJIcHHUE
KauyeCTBEHHBIX PEakIuii Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUeHUE MPU3HAKOB MX
NPOTEKaHUs, O3HAKOMJICHWE C TPOAYKIMEW CHUJIMKATHOW MPOMBIIIICHHOCTH,



pEIICHUE SKCIIEPUMEHTAIBHBIX 3aJad Mo TeMe «BaxkHenmune HeMeTaulbl U KX
COCTUHECHHUS.

MeTajuibl 1 X COeIUHEHUS

OO6m1as XxapakTepruCTUKa XMMHUYECKUX JJIEMEHTOB — METAJJIOB Ha OCHOBAaHUH
uxX TnonoxeHus B llepuomuueckor cucTteMe XHUMHUYECKUX dieMeHToB [J[. .
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTauioB. MeTtayindeckasi CBsi3b U
METAJTMYECKasi ~ KpUCTa/UIMUecKass  pemi€Tka.  DJIEKTPOXUMUYECKUU Pl
HaIpsDKeHUN MeTaioB. du3nueckue U XUMHUECKHE CBOMCTBAa MeTaylioB. OO0mue
crocoObl TorydeHusi MetauioB. [loHSTHE O KOppO3UM METAJIOB, OCHOBHBIE
CIIoCcOOBI 3aTUTHI UX OT KOppo3uH. CruiaBsl (CTajb, YyT'YH, TIOPATIOMUHUN, OpOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHX
sanemenToB /. 1. MenpaeneeBa, CTpo€HHME MX aTOMOB, HAaXOXJICHUE B MPUPOJE.
dusznyeckue ¥ XMMUYECKHEe CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUIbl U
TUJIPOKCUAB HaTpus W Kanuda. [IpuMeHeHHWe WIENOYHBIX METaVIOB U MX
COCIVMHEHNH.

[[lenoyno3emenbpHble METAUIBI MarHuii MW KaJblMH: IIOJIOXKEHHE B
[Tepnoauueckont cucteMe XuMrU4IeCcKkux 3yeMeHToB /. 1. MenaeneeBa, ctpoeHre ux
aTOMOB, HaXOXJICHUE B npupojic. PU3NYECKHE U XUMUYECKUE CBOMCTBA MarHusi 1
KaJibIusl. BaxkHeiime coefuHeHus! KanbIus (OKCUI, TUAPOKCUI, coln). ZKECTKOCTH
BOJIbI U CITIOCOOBI €€ YCTpaHEHHUSI.

AuntoMuHUN: TTooxkeHue B [leproandeckoil cucteMe XuMHUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aToma, HAXOXAEHHE B mpupojae. dusznmueckue u
XUMHUYECKHE CBOMCTBA altOMHHUSA. AM(POTEpPHBIE CBOMCTBA OKCHIA M THIPOKCH]IA
aJIFOMUHUSL.

Kenezo: nonoxenne B [lepuoguueckoi cuctemMme XMuMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpOECHHE aTOMa, HaxXOXKJAeHUE B mpupoae. Pusnmyeckue Hu
XUMHUYECKHE CBOMCTBA xkene3a. OKcuibl, TuapoKCcHabl U cou xenesa (1) u sxenesa
(IIT), ux cocras, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o00pa3llaMd METAJJIOB W CIUIABOB, WX (HUBMUECKUMHU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJIB30BaHUE BHICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
WCCJIEJOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLIECCA TOPEHUS XKeEJI€3a B KUCIOPOJIE
(BOBMOXXHO  MCIIOJIL30BAHME  BHIECOMATEPUANIOB), IPU3HAKOB  MPOTEKAHUSA
Ka4eCTBEHHBIX PEAKIIMi HA MOHBI: MarHus, KaJIbIKs, aTFOMAHMS, [TUHKA, jxene3a (1)
n xenesa (III), menu (II), HaOmromeHNE W OMHMICAaHUE IIPOIICCCOB OKpAIlTHBAHUS
MJJaMEHH WOHAaMU HATpus, KaJius W Kaiblusid (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), CClIeI0BaHuE aM(OTEPHBIX CBOMCTB I'UAPOKCHUIA ATTFOMUHUS U



TUAPOKCHUIA IIMHKA, PEIICHUE AKCIIEPUMEHTAIBHBIX 3a7a4 1o Teme «Bakueimme
METaJUTBl U X COCTMHCHUS.

Xumus 4 OKpy:Kawias cpeaa

BemectBa u martepuanbl B NMOBCEJHEBHOM >KU3HM uesnoBeka. beszomacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMUYECKUX peakuuil B ObiTy. IlepBas momomnib mnpu
XUMHUYECKUX 0YKOTaX M OTPABJICHUSX.

XUMHYECKOE 3arps3HCHHE OKpYKAIomehH cpenbl (MpeaeibHas IOmyCTHMas
KOHIIeHTpalus BeulecTB, nanee — [1/IK). Pons xuMuu B pemieHnn 3KoJI0ruuecKux
npo0JieM.

Xumuueckuii IKCnepuMeHm:

M3yueHHe 0OpaslloB MaTepUaliOB (CTEKJIO, CIUIABbI METAJJIOB, MOJMMEPHBIC
MaTepHabl).

Mesrcnpeomemnbnie ceasu

Peanuzanust MeXIpeAMETHBIX CBSI3€M MpU HM3yYEeHUHM XUMHHM B 9 Kiacce
OCYIIECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHITHH, SIBISIONIAXCS CUCTEMHBIMH JIJII OTACTBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OO1mMe ecTeCTBEHHO-HAYYHBbIE MOHSTHS: HAY4YHBIM (DaKT, TUMOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHHTE3, KJIaCCU(PUKALMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIEb, SBICHUE, IapHUKOBBIN
s deKT, TEXHOIOTUS, MaTEPHUAIIBI.

®dwuszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU/I, U30TOIIHI,
PaIMOAKTUBHOCTD, MOJIEKYJIa, AIEKTPUUECKUIN 3aps, IIPOBOTHUKH,
MOJIYIPOBOJTHUKH,  JTUAJICKTPUKUA, (POTOIIEMEHT, BEIIECTBO, TeJO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, pacTBOP, pACTBOPUMOCTbD, KPUCTAIITNIECKas
peméTKa, CIUIaBbl, (PU3WYECKHE BEIMYUHBI, CAMHHUIIBI W3MEPECHHs, KOCMHUECKOE
MIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: dorocunres, npixanwe, Omocdepa, IKOCUCTEMa, MUHEPAIbHbBIE
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIICCTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE TTOPO/IbI, MOJIE3HBIC
WCKOIIaeMbIE, TOTIJIMBO, BOJIHBIC PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yJbTaThl OCBOEHHS MPOrPaMMbl OCHOBHOTO OOIIETo
oOpa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYEHUS XMMHUU B E€IUHCTBE y4eOHOU H
BOCTIMUTATEIILHON EATEIHPHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMA POCCUHCKUMU
COLIMOKYJIBTYPHBIMH W JAYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH, TPHHSTHIMH B



oOIecTBe MpaBWJIaMH W HOPMaMH TIOBEJICHUS W CIHOCOOCTBYIOT IIpoIieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS M COIMATIU3AINH 00yUJaIOIIUXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOACTBOBAThCSI CHCTEMOW TO3UTHUBHBIX IICHHOCTHBIX OpPHUEHTAUM U
pacIIMpPEHNE ONbITA ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)maTpuoTN4YeCKOro BOCIMTAHUSA:

LIEHHOCTHOTI'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4dHOMY HACJICAWIO0, TTOHMMAaHUs 3HAYEHUs XUMHYECKOW HAyKH B KU3HHU
COBPEMEHHOI'0 OOIIEeCTBA, CIOCOOHOCTH BIAACTh JIOCTOBEPHON HHGOpMAIUEH O
MEPEIOBBIX JOCTHXKEHUSIX M OTKPBITUAX MHUPOBOH M OTECUECTBCHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2)rpa:kIaHCKOro BOCIIUTAHUSA:

MPEACTABICHUS O COLUMAIBHBIX HOPMax W MOPaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
M0JIE3HOM, Y4eOHOUCCIIEA0BATENIBCKOM, TBOPUECKOM U IPYTUX BUIAX ACSITEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JAESATEILHOCTH MPU BHIIOJTHEHUU
y4eOHBIX, TMO3HABATEIbHBIX 3a/1ayd, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO37IaHUH Y4EOHBIX MMPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO ¥ B3aMOIIOMOIIIH
B MPOIIECCE ATOM yueOHOM AesTENHHOCTH, TOTOBHOCTH OIEHUBATh CBOE MOBEJCHUE
M TOCTYNKM CBOMX TOBApUIIEH C IMO3UIHAM HPABCTBEHHBIX M IPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUMN MOCTYIIKOB;

3)IIEHHOCTH HAYYHOTI'O MO3HAHUA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABJISIOLIME
OCHOBY JIJI1 IOHUMAHUSI CYIIHOCTH HAyYHOW KapTUHBI MHUpa, TPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA TOJYYEHUE HOBBIX 3HAHUU MO
XUMHUH, HEOOXOAUMBIE sl OOBSICHEHHUS HAOJIOJAaEMbIX MPOIIECCOB M SIBIICHU,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YHUTATENbCKON KYJIbTYpbhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIPABOYHOU
JUTEPATYPON, JIOCTYNMHBIMA TEXHUYECKUMH CpEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpeC K OOYyYEHHIO M TO3HAHMIO, JHO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMUIO, TMPOEKTHOW M  HCCIIEIOBATEIIbCKOMN
JEATEeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICEHHOCTH M YPOBHS OOy4YeHUS B
JTaJIbHEHUIIIEM;

4)(popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH HW3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0pPOBBIM 00pa3 >KU3HU, OCO3HAHHE TMOCJIEICTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEeHHs),



HEOOXOAMMOCTH COOJIONEHUS TIPaBWI OE30MaCHOCTH TIPU  OOpameHuH C
XUMUYECKUMH BEIIECTBAMU B OBITY M pPEaTbHOU JKU3HU;

S)Tpy10BOro BOCIIMTAHMS:

MHTEpEC K MPaKTHUYECKOMY U3yUYeHHUIO TIpodeccuil 1 Tpyaa pa3auyHoro poja,
yYBaXXEHUE K TPYAY U pe3yibTaTaM TPYI0BOM I€ITEIbHOCTH, B TOM YHCJIE Ha OCHOBE
NPUMEHEHUS  TPEIMETHBIX 3HAHWK 10  XWMHH, OCO3HAaHHBIA  BBIOOD
WHIUBUTYyaIbHON TPACKTOPUH MPOJOHKCHHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEeMHON NpodhecCuOHATBLHON ASSATENHHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B MPO(heCcCUOHATBHOM CpejIe;

6)3K0JI0TrN4YeCKOr0 BOCIIUTAHMS

HKOJIOTUYECKH 11eJIECO00pPa3HOE OTHOIICHHE K TPUPOAE KAK HCTOYHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIIEeCTBOBaHMUS, IOHMMAaHUE ILIEHHOCTH 3J0pOBOTO M
Oe3omacHOro o60pasza JKH3HU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
(U3MYECKOMY M TICUXHMYECKOMY 3J0POBBIO, OCO3HAHME LEHHOCTH COOJIIOICHHUS
npaBui 0€30MACHOTO MOBEAEHUS ITPU padOTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
pelieHus 3a1a4, CBA3aHHBIX ¢ OKPYXKAIOIIEH MPUPOTHON CPEIOH, /1JIs TTOBBIIICHUS
YPOBHSI  AKOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00aJbHOTO  Xapakrepa
AKOJIOTUYECKUX MPOOJEM M IMyTEed UX PEIICHHS MOCPEICTBOM METOJ0OB XHMUHU,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATHUBHOM U COIMATIbHOM MPaKTHKE.

METANIPEJMETHBIE PE3YJIBTATBI

B cocraBe MeTanmpeAMETHBIX pE3yJbTAaTOB BBIJACISIOT 3HAUYUMBIC IS
dhopMUpOBaHUSI MUPOBO33PEHHUSI OOIIIEHAYYHBIC MOHATHS (3aKOH, TEOPHU S, PUHITUII,
rumnore3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM
HAay4YHOW KapTHHE MHUpa, U YHUBEpCAIbHbIC YueOHbIE NeCTBUS (IT03HABATEIbHbIC,
KOMMYHUKATUBHBIE, DPETYJISATHBHBIE), KOTOpble oOecneunBaroT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOM
JEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA

ba3oBble JJornueckue aeicTBHUA:

YMEHUSI HCIOJb30BaTh MPUEMBI JIOTUUECKOTO MBINIJICHUSI TPU OCBOCHUHU
3HAHWI: PACKPBIBATh CMBICI XUMHUYECKUX TOHATHHA (BBIACISATh WX XapaKTEPHbBIS
MPU3HAKHN, YCTAaHABIMBATh B3aMMOCBSI3b C JIPYTUMU TOHSTHSIMH), UCIOJIb30BATh
TIOHATHS JIJI1 OOBSICHEHUS OT/JICIBHBIX ()aKTOB M SBJICHHU, BEIOMPATh OCHOBAHUS U
KPUTEPUH IS KIACCH(PUKAIMA XMMHYECKUX BEIIECTB W XHMHYECKHX pPEaKIUH,
yCTaHABIMBATh MPUIMHHO-CIICJCTBEHHBIE CBA3U MEXAY OOBEKTAMU H3yUCHUS,



CTPOUTH JIOTUYECKHUE PACCYXKACHUS (MHAYKTHUBHBIE, 1€IyKTUBHbBIE, [0 AHAJIOTUN),
JieaTh BBIBOJIBI U 3aKIIFOUEHHUS;

YMEHUE MPUMEHSTh B TNpOLIECCE NO3HAHUA NOHATHS (NIPEAMETHBIE U
MeTarpeMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yeMble B XUMUH,
npeo0pa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJEJIbHBIC TIPEICTABICHUS —
XUMHUYECKUI 3HAaK (CHMBOJ JJIEMEHTa), XUMHYecKas QopMmyja M ypaBHEHHE
XUMHUYECKON peaKIMyi — MpU PEIIeHUH Y4eOHO-TI03HABATEeNbHBIX 3a7a4, ¢ YUYETOM
ATUX MOJEJIBHBIX IMPEICTABICHUI BBISBIATh U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKU U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
IPOTUBOPEYHS B U3YHAEMBIX IIPOLIECCAX U SIBICHUSIX.

ba3oBble uccienoBaTebCcKue 1eiiCTBUSA:

YMEHHUE HCIIOIb30BaTh IOCTABJICHHBIE BOIIPOCHI B KayeCTBE HMHCTPYMEHTA
NO3HAHMsI, @ TAKXKE B KAUE€CTBE OCHOBBI U1 (HOPMUPOBAHMSI TUTIOTE3bI IO IPOBEPKE
NPaBUIBHOCTH BBICKA3bIBAEMBIX CY>KJICHUI;

NpUOOpPETEHNE ONbITa IO I[UIAHUPOBAHUIO, OPraHU3ALMH W TPOBEICHHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHUE HaOmoaaTh 3a XOAOM IIpolecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €r0 Pe3yJbTaT, GOopMyIUpOBaTh 00OOIICHUS U
BBIBOJIBI IO PE3YyJIbTaTaM IIPOBEAEHHOIO OIBITA, UCCIEOBAHUS, COCTABIIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora ¢ unpopmaunmeii:

YMEHHE BbIOMpaTh, AHAIU3UPOBATH WU HHTEPIPETUPOBATH HH(POPMALIUIO
Pa3IMYHBIX BUJOB U (POPM MpEACTABICHUS, MOIYyYaEMYIO0 U3 Pa3HbIX UCTOYHHUKOB
(Hay4HO-TIONyJIIpHasl ~ JUTepaTypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIE
nocobusi, pecypcel WHTepHETa), KpPUTHUYECKH OLEHUBATH MPOTHUBOPEUMBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;

YMEHHE MPUMEHATh Pa3INYHbIE METOJbl U 3allpoChl NMPU MOUCKE U OTOOpE
UHGOpPMAllMd M COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBIIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONPEEIEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BaHUS  MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOI aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATEILHO BHIOMPATh ONTUMANBHYIO (hOpMy TIpeacTaBieHus] HHPOpMAIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpamMmamu,
apyrumu popmamu rpaduKu ¥ ©X KOMOMHALUSAMY;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B Ipolecce Yy4eOHOM U
UCCIIEIOBATENLCKON NIeATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOI0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOLIEH MPUPOIHOU
CpEBbl.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE JeHCTBUSA:



YMEHHS 33]1aBaTh BOMPOCHI (B XOJ€ Juaiora v (W) JUCKYCCUH) MO CYIIECTBY
oOcykgaemMol TeMmbl, (OPMYIHPOBATH CBOM TMPEIJIOKEHUS OTHOCHUTEIHHO
BBIIIOJIHEHUS MIPEAJIOKEHHOM 3a/1a4u;

YMEHHSI  MPEACTABIATH  IOJYYEHHBIE  pE3yJbTaThl  I[MO3HABATEIBHOU
JEATEIBHOCTH B YCTHBIX M MHCBbMEHHBIX TEKCTAaX; JeJaTh MPE3CHTAIUIO
pPE3yJbTATOB BBINOJHEHNUS XHUMHYECKOTO IKCIIEPUMEHTa (J1a00paTOPHOrO ONBITA,
1abopaTopHO# pabOTHI TIO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MTPOCKTA);

yMEHUsI Y4eOHOTro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
MO3HABATEIIbHOM WM MCCJIEAOBATEIbCKOW  NIESITENBHOCTH  IPU  PEUICHUU
BO3HMKAIOIIMX TPOOJIeM Ha OCHOBE Yyuy€Ta OOIIMX HHTEPECOB M COTJIaCOBAHUS
no3unuil (00cyXaeHusi, oOMEeH MHEHHMSIMH, «MO3TOBBIC IITYPMbI», KOOPIWHAIUS
COBMECTHBIX JEHUCTBUM, OINPEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIC NeHCTBHA:

YMEHHE CaMOCTOSITEJIbHO ONPEACIATh LEIU JEATEIBHOCTH, IUIAHUPOBATH,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOUpaTh Hanbosee 3(PpPeKTUBHBIE CTOCOOBI peleHusT yYeOHbIX U
IIO3HABATEJIBHBIX 33Ja4, CaMOCTOSTENIIBHO COCTAaBJIATh WIM KOPPEKTHPOBATH
MIPEUIOKEHHBIM  QJITOPUTM JEUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Yy4YETOM
MOJIYYEHHUs] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHUBATh COOTBETCTBHUE IIOJYYECHHOTO pEe3yJIbTaTa 3asBJICHHOW IENH, YMEHUE
WCITOJIB30BATh Y aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMbl€ B YCIOBUU 33IaHUN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX pE3yJbTaTOB [0 OCBOEHHUIO 0053aTEIbHOTO
COJIep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAy4YHbIE€ 3HAHUSA, YMEHUS U CIIOCOObI
JNeWcTBUM, crnermuduueckue g TPeAMETHOH o01acTu  «XHUMHS», BB
JNEATEIbHOCTH IO  IIOJYYEHUIO HOBOTO 3HAHWsA, €ro HWHTEpIpeTaluy,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyaI[UsX.

K xoH1y 00yueHus B 8 kj1acce npeIMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

e PACKpbIBaThb CMBICJI OCHOBHBIX XMMHMYECKMX IOHSTHI: aTOM, MOJIEKYyJa,
XUMHUYECKUN DJIEMEHT, IPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOJAHAS), BAJIEGHTHOCTh, OTHOCUTENIbHASI AaTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBast 0JIs1 XMMUYECKOTO AJIEMEHTA B COSAMHEHUU, MOJISIPHBIA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasl PeaKIus, KiIacCU(pUKAIUS DPEaKIUi: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUS, PEAKIUU 3aMEIICHUS, pPEaKIUU
oOMEHa, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEII0BOU AP (EKT peakiuu,
PO aTOMa, 3JIEKTPOHHBIN CJI0M aToMa, aToMHasi OpOUTasb, paanyc aroma,



XUMHYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsl KOBAJICHTHAs CBSI3b, HOHHAs
CBSA3b, HOH, KAaTHUOH, AaHWOH, pPACTBOpP, MaccoBas JIOJsl BeIleCTBa
(mpolieHTHAasi KOHIIEHTpAIusi) B pacTBOPE;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHU U
MIPUMEHSTh 3TU NOHATHUS MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUIA;
UCIONb30BaTh XHUMHMYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

OTPEENATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSX,
CTENEHb  OKUCIIEHUS  SJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MIPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOH CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPTraHUYECKUX COECTUHEHUSX;

packpbiBaTh cMbIca Ilepumonmueckoro 3akona [J[. WM. Menneneesa:
JEMOHCTPUPOBATh IMOHUMAHUE IEPUOANYECKON 3aBHCUMOCTH CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT HMX MosiokeHus B llepuogumueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOrajpo;

ONMKCHIBATh M XapakTepu3oBaTh TaOmuuHyio ¢dopmy [lepuoanueckoit
CUCTEMBbl XMMHMYECKHUX OJJIEMEHTOB: pa3iauvaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounasa noarpynna (b-rpymnmna)», Maneie U
OOJbIIME TEPHUOJbI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepuoanueckass cucrema xuMuueckux osaementoB . .
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sApa, 0011ee YUCIIO 3JIEKTPOHOB U
pacnpeiesieHue UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(PHUIIMPOBATh XMMUYECKHE JJIEMEHTHI, HEOPraHWYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOLIMX B pEaKIUU
BEII[ECTB, M0 TEIUIOBOMY (D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
pa3IUYHBIX KJIACCOB, MOJTBEPXkAasi ONUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IIPOTHO3UPOBAaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaUYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpPALICHUA B
Pa3IUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJII0 XHMHUYECKOTo 3JIeMeHTa MO (opmysne COeqUHEHHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOAUTH PACUETHI IO YPABHEHHIO
XAMHYECKON PEAKIINH;

MPUMEHSTH OCHOBHBIE OTEPALIMU MBICIIUTEIBHOMN IEATeTbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kilaccu(ukaiuio,
BBISIBJICHUE MPUYUHHO-CJIEACTBEHHBIX CBSI3€M — MJI1 U3Yy4YEHUS CBOWCTB



BEIIECTB M XUMHYECKUX PEaKLHM, €CTECTBEHHO-HAYYHBbIE METOJbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCINPOBAHUE, SKCIECPUMEHT
(peaJibHBIN U MBICIICHHBIN );

CJIEIOBATH MPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0U 1 J1a00paTOPHBIM
o0opyZoBaHHEM, a TaKXe ImpaBuiaM oOOpalleHHs C BeIIeCTBaMU B
COOTBETCTBHHM C WMHCTPYKIHMSIMH TIO BBIIOJTHEHHUIO JabOpaTOPHBIX
XUMHUYECKHUX OMBITOB M0 MOJIYYEHUIO U COOUPAHUIO Ta3000pa3HbIX BEIIECTB
(BolopoJia M KHCIIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C OMpEEIEHHON
MacCcOBOM J0JIEM PacCTBOPEHHOrO BEIIECTBA, IUIAHUPOBATh M IMPOBOJUTH
XUMUYECKUE SKCIIEPUMEHTHI MO PACIIO3HABAHHMIO PACTBOPOB WLIEIOUEH U
KHCIIOT ¢ TIOMOIIBIO MHIUKATOPOB (JTaKMyC, (GeHON(PTAICHH, METUIOPAHK

U Jpyrue).

K konIy oOyueHus B 9 kjiacce npeIMeTHbIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKpbhIBaTh CMBICII OCHOBHBIX XUMHYECKHX TMOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CI0KHOE€ BENIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIECHb
OKHUCJICHHS, XUMUYECKasl PEaKIusi, XUMUYECKasi CBA3b, TEIJIOBOM I(PDEKT
peakuuu, MoJb, MOJSIPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs HUCCOLMALNS, PEAKIMM HOHHOTO
oOMeHa, KaTaJu3aTrop, XUMHYECKOE paBHOBECHE, OOpaTUMbIE U
HEeoOpaTUMbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKHCJIUTEIb, BOCCTAHOBUTEID, OKUCIICHUE U BOCCTAHOBJIEHUE, AJUIOTPOIIHNS,
aM(OoTepHOCTb, XUMHUYECKas CBSI3b (KoBaJICHTHaA, HMOHHas,
MeTaJlTn4YecKas ), KpucTainyeckas peneTka, Koppo3usi METaJIOB, CIIABHI,
CKOPOCTh XMMHUYECKOW PEAKIHNH, MPEAECIBbHO JIOMYCTUMas KOHLICHTpaIUs
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMHUUYECKHUX IIOHATHH U
MIPUMEHATH T MOHITHUSA MPHU OMIMCAHUU BEIIECTB U UX MPEBPAILICHUN;
UCIIOJB30BaTh XUMHYECKYI0 CHMBOJIUKY JUISI COCTaBJICHUS (opmy
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

ONPENENATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUSI XUMUYECKUX DJIEMEHTOB B
COCQUMHEHUSAX PpA3JIMYHOIO COCTaBa, IPUHAMJIEKHOCTh BEIIECTB K
ONpeAeNéHHOMY KJIACCYy COEOUWHEHUU Mo ¢opmyrnam, BHJ XUMHYECKOU
CBs3W (KOBaJ€HTHAs, WOHHAS, MeETaUIMYeCKas) B HEOPraHUYECKUX
COCIMHEHUSX, 3apsj MOHA M0 XUMUYECKON (opMylie, XapaKTep Cpelbl B
BOJIHBIX PAacCTBOPax HEOPraHUYECKUX COCAMHEHUM, TUI KPHUCTAUITMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;

packpsiBatb cMmbich Ilepuonnueckoro 3akona J[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 TOHUMAHHWE: OMNHUCHIBATH U XapaKTEPU30BaATh
tabnmunyto Gopmy [leproanyueckoil CUCTEMbl XUMHYECKHX 3JIEMEHTOB:



pa3nuuaTh TOHATUS «TJaBHas moArpymmna (A-rpynma)» U «mooodHas
noarpynma (b-rpymma)», manbie u  OonbIME€ TMEPUOABI, COOTHOCHTH
0003HaYEHN s, KOTOPBIC UMEIOTCS B IEPUOMIECKON TaOIUIIE, C YNCTOBBIMH
XapaKTePUCTUKAMHU CTPOCHUS aTOMOB XUMHYECKHUX 3JICMEHTOB (COCTaB U
3apsa  siApa, oOIIee 4YWCIOo DJCKTPOHOB M paclpesieiieHue UuX Mo
AIIEKTPOHHBIM CJIOSIM), OOBACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB AJIEMEHTOB M UX COCIUHEHUH B Mpejenax MajblX MEPUOJIOB U
TJIABHBIX MOJTPYIII C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HCOPraHUYECKHE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YHCIy M COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEILIECTB, MO TEIIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIEHEW OKUCIICHUS
XHMHYECKUX IJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CHEIUDHUYECKHEC XHUMHYECKHE
CBOMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, IOJATBEPKIAas OINMCAHUE
puMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
HIEJI0YEH U COJIEH, MOJTHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMII HOHHOTO
oOMeHa, ypaBHEHUS pPEaKIMi, TOATBEPKIAIONINX CYIIICCTBOBAHUE
TEHETUYECKOU CBA3U MEXK/y BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCa ATUX PEaKIIHiA;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOCHUS,
BO3MOXXHOCTH TPOTEKAHUS XUMHYCCKUX TIPEBpaICHUN B Pa3IMIHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaCChI BEIIECTB,
MAacCOBYIO JIOJIIO XMUMHUYECKOTO »dJjeMeHTa Mo GopMmylie COeAuHEHUS,
MacCOBYIO JIOJIO BELIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 10 YPABHEHUIO
XAMHUYECKOMN pEeaKIuu;

co0JIr01aTh IpaBUiia MOJIb30BAHUSI XUMUYECKOM MOCYA0M U 1Ta00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalleHuss C BEIIECTBAMU B
COOTBETCTBMM C HHCTPYKIUSIMH TI0 BBINOJIHEHUIO J1a00OpaTOPHBIX
XUMHUYECKUX OMBITOB IO MOJYYSHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(aMMHaKa 1 yTJIeKUCIIOro ra3a);

MPOBOAUTH PEAKIIMU, TTOATBEPKIAIOIINE KaUeCTBEHHBIN COCTaB pa3IMYHBIX
BEII[ECTB: PACMO3HABATH OMBITHBIM IMYyTEM XJIOpUI-, OpOMUI-, HUOAWI-,
kapOonat-, docdar-, cunukar-, cyabdar-, THAPOKCHUII-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX BEIIECTB;

MIPUMEHSITH OCHOBHBIE OIEPAIIMK MBICIUTEILHON JEATeIbHOCTH — aHAJIN3 U
CHUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMATH3aIINIO, BBISIBIICHUE IIPUUYUHHO-



CJIEJICTBEHHBIX CBS3EH — JJI1 U3YUYEHHUS] CBOMCTB BEIIECTB U XUMHUYECKUX
peakinii, €CTECTBEHHO-HAYYHbIE METOJAbl IO3HAHUS — HaOII0ICHHE,
U3MEpPEHUE, MOACINPOBAHUE, IKCTICPUMEHT (PEAJIbHBIM U MBICIICHHBIN ).
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COEIMHEHUS
Hroro no pazneny 20
Pa3zpnen 4. Xumus n okpyskawmas cpeaa
BemecTBa u
41 MaTePHANLLE 3 bu6mmoreka [JOK
' P https://m.edsoo.ru/7f41a636
JKU3HHU 4EI0BEKA
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubnmorera [TOK
p p https://m.edsoo.ru/7f41a636
OBIIEE
KOJIMYECTBO
68 4 7
YACOB I10
ITPOI'PAMME
IHOYPOYHOE IIVNIAHUPOBAHUE
8 KVIACC
NO Konu4yecTBo yacos Tara DJIEKTPOHHBIE
Kontpoas IIpakrnuec uudposbie
n/ Tema ypoka Bce HU3y4YeH
ro HbIE KHe st oOpa3oBaTe/ibHbIEC
n padoThl padoThI pecypcbl
IIpeamer xumumu.
bu6mmorexa [IOK
Ponp xumuu B
1 1 https://m.edsoo.ru/ff0
’KU3HU YEI0BEKA.
d210c

Tena u BemecTBa




TToustue o MeTomax

bubmuoreka [JOK

2 https://m.edsoo.ru/ff0
MMO3HAHUS B XUMHU 10276
[IpakTnueckas
padora N9 1
«IIpaBuia paOoTHI B

6p P bubmuoreka [JOK

3 a (').p aropuu u https://m.edsoo.ru/ff0
PUEMBI 423de
oOparmeHus ¢
1a00paTOPHBIM
o0opyI0BaHUEM)

Uucrele BellecTBa U bubmuoreka [JOK

4 cmecu. CriocoObl https://m.edsoo.ru/ff0
pazzaeneHus cMecen d26ca
[IpakTnueckas
padora N2 2

p bu6nmoreka [IOK

5 « %H?HGHHG https://m.edsoo.ru/ff0
cMmecei (Ha d08¢8
MIPUMEPE OYUCTKH
MTOBAPEHHOM COJIN )»

ATOMEL I bu6mmorexa [IOK

6 https://m.edsoo.ru/ff0
MOJIEKYJIbI dDabe
XuMuyeckne
3JIEMEHTBI. 3HAKU bu6mmorexa [IOK

7 (cumMBOIIBI) https://m.edsoo.ru/ffO
XUMHYECKHX d2be8
3JIECMEHTOB

bu6mmoreka [IOK
[Ipocteie n

8 https://m.edsoo.ru/ff0

CJIO’KHBIC BEIIEeCTBA
d2a6¢
AToMHO- bu6mmoreka [JOK

9 MOJICKYJIIPHOE https://m.edsoo.ru/ffO
y4YeHHUE d2d50
3aKO0H MMOCTOSHCTBA
COCTaBa BEIIECTB.

XumMuueckas
bu6mmoreka [JOK
dbopmyna.

10 https://m.edsoo.ru/ff0
BanenTHocTh

d2eae
aTOMOB
XAMHYECKHAX
DJICMEHTOB
OtHocuTenbpHas bu6mmorexa [IOK
11 aToMHas Macca. https://m.edsoo.ru/ff0

OTtHOCUTENbHAA

d323c




MOJIEKYJISIpHas

macca
MaccoBas 1071t
bu6mmoreka [IOK
XAMHYECKOIO
12 S eMEHTA B https://m.edsoo.ru/ff0
. d350¢
COEIMHEHUN
KonnuectBo bubmuoreka [JOK
13 | BemectBa. Mob. https://m.edsoo.ru/ff0
MomnsipHast macca d5230
dusznueckue u
XUMHYECKHE bubnuorexa [JOK
14 | sBneHwus. https://m.edsoo.ru/ff0
XuMudeckas d37fa
peakmus
IIpuznaku u
yCIOBUS bubnnorexa [JOK
15  nporekaHus https://m.edsoo.ru/ff0
XUMHUYECKUX d3al6
peakuuii
3aKOH COXpaHEHUS
bubmuorexa [JOK
MaccChl BEIIECTB.
16 X https://m.edsoo.ru/ff0
HMUYECKHE 13b88
ypaBHEHUs
Breraucnenus
KOJIMYECTBa, MaCChI
bu6mmoreka [IOK
BEIIECTBA I10
17 ABHCHIM https://m.edsoo.ru/ff0
yp d5708
XAMHYECKUX
peakuuii
Knaccudukanms
XUMHYECKUX
peakuui bubnnorexka [JOK
18  (coemunenwus, https://m.edsoo.ru/ff0
pasioxeHus, d3f34
3aMelIeHHS,
oOMeHa)
M. B. JlomonOCOB
— Y4EHBIN-
bubmuorexa [JOK
SHIIMKJIOIEIUCT.
19 O6o6merne 1 https://m.edsoo.ru/ff0
ODIIeHHe d40c4
cUcTeMaTH3aIus
3HAaHUH
KontponbHast bubmuorexa [JOK
20 = paGora N21 mo teme https://m.edsoo.ru/ff0

«BemtecTBa n

d4290




XUMHNYCCKUEC
peaKIm»

Bo3nyx — cMmech
ra3zoB. CocraB
Bo3ayxa. Kucnopon

bu6mmoreka [IOK

21 S eMOHT I https://m.edsoo.ru/ff0
d448e
MIPOCTOE BELIECTBO.
O3zoH
®dusnyeckue u
XUMHUYECKHE
CBOICTBA
KHCIOpOTa bu6mmoreka [IOK
22 (peaxum https://m.edsoo.ru/ffO
d4614
OKUCJICHUS,
ropenue). [lonsarue
00 okcugax
CrniocoOsr
MOJTyYECHUS
KHCJIOPOJIa B bubnunoreka [JOK
23 | naboparopuu u https://m.edsoo.ru/ff0
MPOMBIILIEHHOCTH. d497a
[Ipumenenne
KHCIIOpo/ia
Tennooii a3 dekt
XUMHYECKOH
peaxkiuu, MOHSTHE O bu6mmoreka [IOK
24 TEepMOXMMHYECKOM https://m.edsoo.ru/ff0
YpaBHEHUU, DK30- U d4790
SHAOTEPMHUYECKUX
peaKIusx
Tornugo (HedTs,
yroJIb U METaH).
3arps3HeHue bubmmorexa [IOK
25 BOSyXa, CTIOCOBHI https://m.edsoo.ru/ff0
’ ddcda
ero
MPEAOTBPAICHUS
[TpakTnueckas
pabota N2 3 o
teMe «llonydenue n bubnnorexka [HOK
26 = cobOupanue https://m.edsoo.ru/ff0
KHCIIOPO/Ia, ddae?

M3y4YeHHUE ero
CBOWCTB»




Bonopon —
3JIEMEHT U IPOCTOE

bu6mmoreka [IOK

27 | BemIecTBO. https://m.edsoo.ru/ff0
Haxoxnenue B d4ddo
MIpUpOJIC
dusunueckue u
XUMHYECKHE bubmuoreka [JOK
28 | CcBOICTBa BOJIOPOJIA. https://m.edsoo.ru/ff0
[Ipumenenue d4ddo
BOJIOpOA
Houstie o bubmuoreka [JOK
29 https://m.edsoo.ru/ff0
KHACJIOTaX U COIAX 4502
CrocoOsl
bu6mmorexa [IOK
MOJIy4eHUs
30 BOIOPONA B https://m.edsoo.ru/ff0
A10poaL d4ddo
nabopaTopuu
[IpaxTrueckas
padota N2 4 1o
teme «llonyuenue n bubnuoreka [IOK
31 coGupanue https://m.edsoo.ru/ff0
BOAOpPOJA, d4f42
U3Y4YECHHE €ro
CBOMCTBY
Mousipabiii 00BEM bubnuoreka [IOK
32  ra30B. 3aK0H https://m.edsoo.ru/ff0
ABorazipo d542e
Brruncnenus
00BEMa,
KOJIMYECTBA
bu6mmoreka [IOK
BEIECTBA ras3a 1o
33 1O HABECTHOM https://m.edsoo.ru/ff0
y d55a0
KOJIMYECTBY
BEIIECTBA WIH
00BEMY
Brruncnenus
00BEMOB Ta30B 1O
bu6mmoreka [IOK
YPaBHEHUIO
34 KLU HA OCHOBE https://m.edsoo.ru/ff0
AR Ha ds708
3aKOHA 0O0BEMHBIX
OTHOIIIEHUH T'a30B
duznyeckue u bubmuorexa [JOK
35 XUMHUYECKHE https://m.edsoo.ru/ff0

CBOMCTBA BOJBI

d587a




CocraB OCHOBaHHUH.

bu6mmoreka [JOK

36 = IlonsTue 06 https://m.edsoo.ru/ff0

MHJIUKATOpax d59e2

Bopna kak

PacTBOPUTEII.

Hacepimenasie u

HEHACHIIICHHBIC bubmorexa HOK
37 https://m.edsoo.ru/ff0

PacTBOPBI. d5b40

MaccoBas gois

BEIIIECTBA B

pacTtBope

IIpaxTrueckas

paborta N2 5 1o

TeMe

«[Ipurorosnenue bubnnorexa [JOK
38  pactBOpOB ¢ https://m.edsoo.ru/ff0

oInpeenéHHoi d5eba

MAacCOBOM A0JIEH

PacTBOPEHHOTO

BEILIECTBAY

KonTponbhas . LOK

nonMMoTeKa

39 pabora N22 1o Teme https://m.edsoo.ru/ff0

«Kwucnopon. 46342

Bonopoa. Boga»

OKcuIBI: COCTaB, bu6mmorexa [IOK
40  xnaccudukanys, https://m.edsoo.ru/ff0

HOMEHKJIaTypa do6de

ITonyyenue u

XUMHUYCCKHE

CBOMCTBa bu6mmoreka [JOK
41  KUCIIOTHBIX, https://m.edsoo.ru/ff0

OCHOBHBIX U d664e

aM(OTEepHBIX

OKCHJIOB

OcHOBaHUS: COCTaB, bu6mmoreka [IOK
42 xnaccudukanys, https://m.edsoo.ru/ff0

HOMEHKJIATypa d67ca

[Tonyuenue n

bubmuorexa [JOK

43 XHMqueCKHe https://m.edsoo.ru/ff0

CBOWCTBa ) d67ca

OCHOBaHUI

KucnoTsi: cocras, bu6mmorexa [IOK
44 xnaccudukanys, https://m.edsoo.ru/ff0

HOMEHKJIaTypa

dfee2




[Tonyuyenue u

bu6mmoreka [JOK

45 | XUMHYECKUC https://m.edsoo.ru/ff0

CBOICTBA KHUCJIOT dfee2

Conu (cpeanue):

HOMEHKJIaTypa,

COCOBLL bubmuorexa [JOK
46 S — https://m.eds00.ru/00

’ ad9474

XHMHYECKHE

CBOMCTBa

[IpaxTrueckas

padota N2 6.

Peuere bubmuorexa [JOK
47 OKCTICPUMCHTAIILHEL https://m.edsoo.ru/00

X 3a/1a4 10 TeMe 2d9b7c

«OCHOBHBIE KJIaCChI

HEOPTaHUUYECKUX

COCJTUHEHMIN»

I'eneTnueckas

CBA3b MEXAY bubnuorexa [JOK
48 | knaccamu https://m.edso0o.ru/00

HEOPraHUYECKHUX ad9a50

COCTUHEHUN

O6o06meHue u bu6mmoreka [IOK
49 | cucreMaru3amus https://m.eds0o.ru/00

3HaHUU ad9cb2

KonTposbnas

pabora N23 o Teme bubmmorexa [IOK
50 = "OcHoBHBIE KTACCHI https://m.edso0.ru/00

HEOPTraHMYECKHMX ad9ela

coearHeHnn"

[IepBbie monBITKN

KJIacCU(PUKALINH

XUMHUYECKUX bu6mmoreka [IOK
51  »IEMEHTOB. https://m.edso0o.ru/00

ITonsaTHe 0 rpynmax ad9ffa

CXOJTHBIX

3JIEMEHTOB

[Tepuonnueckuii

3aKOH B

[lepuoanueckas bubnuorexa [IOK
52 | cucrema https://m.edsoo.ru/00

XUMHUYECKUX ada52c

anemeHToB /[. U.
Menpeneena




[Tepuonpl, rpynisbl,

bubmuoreka [JOK

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

MTOATPYIIITHI adas2c

CrtpoeHue aTOMOB. bubnuoreka [IOK
54 = CoctaB aTOMHBIX https://m.edso0o.ru/00

saep. M3oTonsl ada342

Crpoenue

AIIEKTPOHHBIX

0001109€K aTOMOB bubmuorexa [JOK
55 | sneMeHTOB https://m.edso0o.ru/00

[Tepuonnueckon adabbc

cuctemsl J1. U.

MemneneeBa

XapakTepucTuka

XUMHUYECKOTO

3JIEMEHTA MO €ro bu6mmoreka [IOK
56 = TOJO0XEHHIO B https://m.edso0o.ru/00

[Tepuonnueckon ada824

cucteme /1. W.

MeneneeBa

3HaueHne

IIepnonnueckoro

3aKOHA JJIS

PasBUTHS HAYKH W bubnnorexa [JOK
57 S https://m.edsoo.ru/00

ada96e

MenneneeB —

Y4EHBIN, IEJAror U

TpaKJIaHUH

PesepBHbIii ypOK.

O6o06menue u

CHCTEMATU3alusA bu6mmoreka [IOK
58 | 3HaHwmii / https://m.edso0.ru/00

Bceepoccutickas adb33c

MpOBEPOYHas

paborta

KoHntponbHas

pabora N24 o Teme

«Ctpoenue atoma. bubnnorexka [JOK
59  Xumwuyeckas cBSI3b» https://m.edso0.ru/00

/ Beepoccwuiickast adb436

MpOBEPOYHAs

paborta

DNeKTpooTpULIaTEN bubmmorera [TOK
60 https://m.edsoo.ru/00

BHOCTBh aTOMOB

adaab8




XAMUYCCKHX
DJICMCHTOB
Voumas bubmuoreka [JOK
61 1 https://m.eds00.ru/00
XAMUYECKas CBI3b
adac34
KoBanenTtHas bubmuorexa [JOK
62 | momspHas 1 https://m.edsoo.ru/00
XHUMHYECKas CBSI3b adaab8
KoBanenTtHas bubmuorexa [JOK
63  HenoJssApHas 1 https://m.edso0o.ru/00
XUMHYECKAs CBSI3b adaab8
bubmuorexa [JOK
CremneHb
64 1 https://m.eds00.ru/00
OKHCJICHUS
adae28
OKucauTenbHO- bu6mmoreka [IOK
65 | BOCCTAaHOBMTEIIHLHBI 1 https://m.edsoo.ru/00
€ peaknuuu adb076
bubmuoreka [JOK
OxuciuTely U
66 1 https://m.edsoo.ru/00
BOCCTAHOBUTEIHU 1db076
PesepBHBIii ypOK.
O06o061ieHuE U
bu6mmoreka [IOK
CHCTEMAaTHU3aLH
67 . 1 https://m.edsoo.ru/00
3HAHHUH 10 TEME 2d9ch2
«CTtpoeHue aToma.
XuMHYeCKas CBA3bY
Pe3epBHEII yPOK.
0 60gHIGHI/I€yE bubmuorexa [JOK
68 1 https://m.edsoo.ru/ff0
CI/ICTel\faTI/ISaHI/ISI 4616
3HAHUI B
OBIIEE
KOJIMYECTBO
68 5 4
YACOB IIO
[TPOTPAMME
9 KJIACC
KoauuecTBO 4acos J1eKTPOHHbIE
N2 Jara P
KonTpoan uudposbie
n/ Tema ypoka Bce IIpakTHyec wM3yueH
HbIE o0pa3zoBaTejibHbIE
n ro KHe padoTbl s
paﬁoTbI pecypcebl
Ilepuonnueckuii
bu6nmoteka LIOK
3aKOH.
1 1 https://m.edsoo.ru/00a
Ilepnonnueckas

CHCTEMA

db59e




XUMHUYECKHUX
anemenTtoB Jl. U.
Menneneena
3aKOHOMEPHOCTH
B U3MEHEHUU
CBOICTB
XUMHYECKHUX
3JIEMEHTOB
MEPBBIX TPEX
MEepHOJI0B
Knaccudukanus
Y HOMEHKJIaTypa

bubnunorexa LIOK
https://m.edsoo.ru/00a
db6b6

bu6nmoreka [IOK
https://m.edsoo.ru/00a

HEOPraHUYECKUX
P db7e2

BEILIECTB

Bunpr

XHUMHYECKOU bubnunoreka LIOK

CBSI3U U TUIIbI
KPUCTaJUIMYECKHU
X peucToK
Konrtponbnas
padota N21 1o
TeMe
«lloBTOpEHuE n
yriayOneHue
3HAHUU
OCHOBHBIX
paszienoB Kypca

https://m.edsoo.ru/00a
dbac6

8 xmacca»
Knaccugukanus
XUMHYECKUX bubmmoteka IIOK
peaxkuuii o https://m.edsoo.ru/00a
pa3InYHBIM dbcb0
MpU3HAKaM
ITousTie o
CKOPOCTH
XUMHYECKOH

bu6mmoreka IIOK
peaKkiuu.

https://m.edsoo.ru/00a
ITonsarue o

TOMOTEHHBIX U
reTepOreHHbIX
peaKkusax
[TonsiTHe 0
XUMUYECKOM
PaBHOBECHH.
®DaxTopsl,

dbe9a

bubnunorexa LIOK
https://m.edsoo.ru/00a
dc28c




BIUAKOIINEC HA

CKOPOCTh

XHUMHYECKOM

peakuuu u

MIOJIOXKEHHUE

XAMHYECKOTO

paBHOBECHUS

OKuCIUTEIBHO- bubnunoreka LIOK
9 BOCCTAaHOBUTEb https://m.edsoo.ru/00a

HBIC PEaKInu dcade

Teopus

AIIEKTPOIIUTUIEC

KOH bubnmoreka [IOK
10 | aucconmamum. https://m.edsoo.ru/00a

CunbHbIlE U dcd68

ciaObie

3JIEKTPOJIUTHI

Honnsie bu6nunorexa LIOK
11 = ypaBHeHus https://m.edsoo.ru/00a

peaknuit dd448

XUMUYECKHUE

CBOMCTBA KUCJIOT

1 OCHOBaHHUH B

CBETE bubnunoreka LIOK
12 mpencraBiieHUi https://m.edsoo.ru/00a

00 dds5d8

DIIEKTPOJIUTHIEC

KOH

JIUCCOIUAIIAN

XuMH4decKkue

CBOICTBA CoOJIei

B CBETE

N — bu6mmoreka IIOK
13 o6 https://m.edsoo.ru/00a

dd8b2

DIIEKTPOJIUTHIEC

KOH

JIACCOIUAIIAN

Horsmie o but6mmorekxa [IOK
14 . https://m.edsoo.ru/00a

THJIPOJTU3E COJIeH 4d9d4

O06o0meHue u bubmunoreka [JOK
15 | cucremarm3amnus https://m.edsoo.ru/00a

3HAaHUH dddl12

MpaxTrueckas but6mmoreka [IOK
16 https://m.edsoo.ru/00a

pabora N2 1.

ddbfa




«Pemenne
JKCIIEPUMEHTAIIb
HBIX 3a/1a4»
Konrtponbnas

padoTa N22 1o

TeMe

«OIIEKTpOINTHYE Bu6mumotexa [JOK
17 | ckas https://m.edsoo.ru/00a

JIMCCOIMAITHS. ddec0

XUMHUYECKHUE

peakiuu B

pacTBopax»

OOmas

XapaKTEePUCTHKA

bubnunoreka LIOK

18 FajoreHos. https://m.edsoo.ru/00a

XI/II\fI/I‘IeCKI/Ie ddfe2

CBOMCTBA Ha

npuMepe XJopa

XJI0pOBOAOPO/I.

ConsHas

KHUCIIOTA, bubnunorexa LIOK
19 | xummyeckue https://m.edsoo.ru/00a

CBOMWCTBA, del04

MOJTy4eHHE,

IPUMCHCHUE

[IpakTnueckas

pabora N2 2 o

TeMe bu6mmoteka IIOK
20 <<HOJ'Iy‘1veHI/Ie https://m.edsoo.ru/00a

COJISTHOM de348

KHCJIOTBI,

U3ydeHue eé

CBOMCTB»

Brrunciaenus mo

YpaBHEHUSIM

XUMHYECKUX bu6mmoteka IIOK
21 | peakumii, ecnu https://m.edsoo.ru/00a

OJHH U3 de488

pEareHToB JIaH B

M30BITKE

OO6mas

XapaKTepHCTHKa bu6muoreka [JOK
22 https://m.edsoo.ru/00a

snemMeHToB VIA-
TPYIIIBI

de64a




23

24

AmoTponHsie
Mo aupHUKAITITI
CepBl.
Haxoxnenne
cephl U €€
COCIMHEHUN B
pHUpoie.
XuMuyeckue
CBOICTBA CEpbI
CepoBogopo,
CTpOEHHUE,
dusndeckue u
XUMUYECKHE
CBOICTBA

bu6nmoreka [IOK
https://m.edsoo.ru/00a
deb4a

bub6nmoreka [IOK
https://m.edsoo.ru/00a
de802

25

26

27

OKCH/IBI CEPBI.
CepHas kucnora,
buzndeckue u
XHUMUYCCKHE
CBOMCTBA,
MIPUMEHEHUE
XuMHudeckue
peakiuu,
JIe>KaIlye B
OCHOBE
MIPOMBIIIEHHOTO
crocoda
MOJTYYCHUS
CEpPHOM KHUCJIOTBHI.
XuMHu4Ieckoe
3arpsi3HEHUE
OKpY Karollen
cpenbl
COCIMHCHUSMU
cepbl
Brrunciaenue
MacCOBOH JOJIN
BBIXOJIa
MPOIYKTa
peakuuu

bubnunoreka LIOK
https://m.edsoo.ru/00a
dea28

bu6nunorexa LIOK
https://m.edsoo.ru/00a
dec8a

bu6nunorexa LIOK
https://m.edsoo.ru/00a
dec8a

28

OOmas
XapaKkTepUCTUKA
3JEeMEHTOB VA-
rpymmsl. A30T,
pacnpocTpaHeHn
€ B PUPOJIE,

but6mmorekxa [IOK
https://m.edsoo.ru/00a
deeab




29

30

31

dusnveckue u
XUMUYECKHE
CBONCTBA
AMMuak, ero
dusnueckue u
XUMUYECKHE
CBOMCTBA,
MOJIyYeHUE U
IIPUMEHEHHUE
IIpakTrueckas

padora N2 3 o
TeMe
«ITonyuenue
aMMHaKa,
W3YYCHHUE €T0
CBOWCTB»
A3oTHas
KHCJIOTA, €€
buzndeckue u
XUMHUYECKHE
CBOICTBA

bubnunorexa LIOK
https://m.edsoo.ru/00a
df004

bubnunoreka LIOK
https://m.edsoo.ru/00a
df180

bubmuoreka [{OK
https://m.edsoo.ru/00a
df306

32

33

34

Hcnonw3oBanue
HUTPATOB U
coJIell aMMOHMS
B KaueCcTBE
MHUHEpaTbHBIX
yI0OpeHMUil.
XUMHUYECKOE
3arpsi3sHEHUE
OKpY’Karollen
cpenbl
COCTMHEHUSIMU
azoTa

®dochop. Oxcua
docdopa (V) u
dochopnas
KHCJIOTA,
dusnueckue u
XUMUYECKHE
CBOMCTBA,
MOJTYYCHHUE
Hcnonp3oBanne
docdaroB B
KauecTBe
MUHEpaIbHBIX

bu6nunorexa LIOK
https://m.edsoo.ru/00a
df518

bu6mmoreka IIOK
https://m.edsoo.ru/00a
df68a

bubnunorexa LIOK
https://m.edsoo.ru/00a
dfc20




ynoOpeHuit.

3arpsi3HEHUE
IIPUPOJHOMN
cpenbl
docharamu
VYraepon,
acCIPOCTPaHCHU
pacipectp bubnunorexa LIOK
€ B IPUPOJIE,
35 usigccKHe I https://m.edsoo.ru/00a
dfd9c
XHUMUYCCKHEC
CBOMCTBaA
Oxcuanl
yriepoja, ux
buszndeckue u
XHMHYECKHE
N bubnunoreka LIOK
CBOMCTBA.
36 https://m.edsoo.ru/00a
DKOJIOTHYECKHUE
dfebe
po0JIeMBlI,
CBSI3aHHBIC C
OKCHUJIOM
yraepona (IV)
VYronpHas bubnunoreka LIOK
37 | xuciaoTa u eé https://m.edsoo.ru/00a
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Oomuas
XapaKTepPUCTHKA
XUMHYECKHAX
3JICMECHTOB —
METaJLIOB.
Mertannudeckas
CBS3b U
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sl pEeIIETKa.
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CBOMCTBaA
METaJLJIOB
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CBOMCTBaA
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METAaJIOB
OO0mme crmocoObl
MOJTYyYCHUS
METAJLIOB.
CriaBbl.
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peaKuuii, eciu
OJINH U3
peareHToB
COIEPKUT
pUMeCcH

bubmuoreka [{OK
https://m.edsoo.ru/00a
el03e

bu6mmoteka IIOK
https://m.edsoo.ru/00a
ell156

bu6mmoteka IIOK
https://m.edsoo.ru/00a
ell56




ITonsarue o

but6mmoreka [IOK

46 = xoppo3uu https://m.edsoo.ru/00a
METaIJIOB el278
[Ienoumsie bubnunorexa LIOK
47 https://m.edsoo.ru/00a
METaJLIbI e14b2
Oxcuanl u bubnunorexa LIOK
48 | TUIPOKCHUJIBI https://m.edsoo.ru/00a
HATPUA U KU el4b2
Iemouno3zemenn
bu6nmoreka [IOK
HBIC METAJLJIbI —
49 . https://m.edsoo.ru/00a
Kbl U
N elSe8
MarHui
Baxmneiiiue bubnunorexa LIOK
50 | coemuHeHUs https://m.edsoo.ru/00a
KaJbIHs el5e8
O06o061IEHNE U
51 CHCTEeMAaTHU3allHs
3HAHHI
JK&cTkocTh BOJIEI bu6nunorexa LIOK
52 U CIOCOoObI eé https://m.edsoo.ru/00a
YCTpPaHEHUS e1886
[IpakTuueckas
abora N2 6 o
p bubnunoreka LIOK
TeMe
53 . https://m.edsoo.ru/00a
"YK&cTkoCTh
elae8
BOJIBI U METObI
e€ yctpaHneHus"
bu6nunorexa LIOK
54 | AnxroMuHHH https://m.edsoo.ru/00a
elcod
AmMpoTtepHbie bubmuoteka [IOK
55 CBOICTBA OKCHIA https://m.edsoo.ru/00a
W THAPOKCHIA elc64
bubmmoteka IIOK
56 Kemneso https://m.edsoo.ru/00a
el1d86
Oxcupsl,
but6mmoreka [IOK
TUAPOKCUIBI U
57 an https://m.edsoo.ru/00a
COJIH JKee3a 3506
u xxenesa (I1I)
0O00011eHne n
58  cucremaru3anus

3HAHUH




59

60

61

62

[IpakTnueckas
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Bemecta u
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YACOB I10
[TPOTPAMME

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUMA

OCHOBHOM

OBPA3OBATEJILHOM TPOT'PAMMBI

8 KVIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

1

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOI
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

ITo Teme: ((HepBOHa‘{aJILHBIC XUMHUYCCKUC ITOHATHA»

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TIOHSTHI: aToM,
MOJIEKYyJIa, XUMHMYECKHH 3JIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOAHAs W HEOJHOPOJHAs), BaJEHTHOCTb,
OTHOCHUTEJIbHAsE aTOMHas M MOJEKYJsSIpHas Mmacca, KOJMYECTBO
BElIeCTBa, MOJb, MOJISIpHAs Macca, MaccoBas J0JsI XMMHYECKOIo
DIIEMEHTA B COSAMHEHHH, MOJSPHBIA 00BEM, XUMUYECKasl peaKIus,
KiIaccupukanus  peakmuii:  peaxkuu

COCIUHEHNA, p€akuuu

Pa3jIoKCHUA, PpCaKnun 3aMCHICHUA, PCAKIUH O6MeHa, 9K30- H




SHIOTEPMUYECKHE PEaKIMH, TEIUIOBOM 3 (dEKT peakiuu, pacTBop,

MaccoBast 10Jisl BeulecTBa (IPOLeHTHAs! KOHIIEHTpAIKs) B pacTBOpe

HIUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XHUMHUYCCKUX HOHATHUA U

h2 MPUMEHSITh 3T MOHATHUS IPU OMKMCAHUU BEIIECTB U UX MPEBpallleHUu
13 UCTIOJIB30BAaTh XMMHUYECKYI0 CHMBOJIUKY JJISi COCTaBJICHUS (OpMyII
' BEIIECTB U YPaBHEHUN XUMHUYECKUX peaKLni
pacKpheIBaTh  CMBICII 3aKOHOB COXPAHEHUS MacChl  BEIIECTB,
1.4 MOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHHMsI, 3aKOHa
ABoraapo
Ls ONpeeNiATh BaJEHTHOCTh AaTOMOB DJJIEMEHTOB B  OHHAapHBIX
' COCIMHEHUSIX
L6 KJIacCU(UIIUPOBATh XUMHUYECKHE peakuuu (M0 YUCIAy U COCTaBy
' YYaCTBYIOUIMX B PEAKIIUH BEUIECTB, 110 TEITIOBOMY dPQEKTY)
L7 BBIUUCIISATh OTHOCHTEIBHYIO MOJEKYISPHYIO U MOJISIPHYIO Macchl
' BEIIECTB
L8 BBIUUCIISTH MAacCOBYIO JIOJMIO XMMHUYECKOTO 3JeMEHTa Mo (opmyie
' COCIMHEHUS,
1.9 BBIUKCIISTH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
NPUMEHSTHh €CTECTBEHHOHAYYHbBIE METO/BI MMO3HAHMS — HAOJI0ACHHE,
1.10 U3MEPECHHE,  MOJCIUPOBAHHE,  OKCIIEPUMEHT  (pCabHBIA |
MBICJICHHBIN)
2 ITo Teme: «BakHeiiue npeacTaBUTEIN HEOPIraHUYECKUX BEILIECTBY
51 pPacKphIBaTh CMBIC OCHOBHBIX XHUMHUYECKHX MOHSITHUH: OKCHII,
' KHCJIOTa, OCHOBAaHHUE, COJIb
59 ONpEAENATh NMPUHAMIEKHOCTh BELIECTB K OIpeNeIEHHOMY Kiaccy
' COeIMHEHUH 1o Gpopmynam
2.3 KJIacCU(PUITUPOBATh HEOPTAHNYECKHUE BEIIECTBA
XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XHUMHUYECKHE CBOICTBa
2.4 BEIIECTB Pa3JIMYHBIX KJIACCOB, TMOATBEPXKIasl OMHCAHUE TPUMEpPAMH
MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIUX XUMUYECKUX PEAKITHI
NPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT UX
2.5 Ka4eCTBEHHOTO COCTaBa, BO3MOXXHOCTH NPOTEKAHUS XUMHUECKUX
MPEBpAICHHUI B PA3IMYHBIX YCIOBUSIX
ClIeZIoBaTh IpaBWJaM TMOJb30BAHUS XUMHUYECKOW TOCYIOH U
Y 1abopaTOpPHBIM O0OpYZOBaHUEM, a TAKXKE TMPaBHJIaM OOpaIICHHS C

BCIICCTBAMH B COOTBCTCTBUHU C HHCTPYKOUSAMHU 110 BBIITOJITHCHUIO

Ha60paTOpHBIX XUMHYCCKUX OINBITOB IO IMOJYYCHHUIO U co61/1paHmo




2.7

ra3zo00pa3HbIX BEMIECTB (BOAOpPOJa W KHCIOPOJA), TPUTOTOBICHHUIO
pacTBOpOB € ONPEACIEHHON MacCOBOM [IOJIEM pacTBOPEHHOIO
BEIIECTBA, INIAHUPOBATH M IPOBOIUTH XUMUYECKHE SKCIIEPUMEHTHI 10
pacrlo3HaBaHUIO PACTBOPOB IIEJNOYEH M KHUCIOT C IOMOUIBIO
MH/INKATOPOB (JIakKMycC, (eHOIPTATCHH, METUIIOPAHXK U APYTHE)

MPOBOAMTDH PACUETHI MO0 YPABHEHHUIO XUMUYECKOM peaKkiuu

3.1

IIo Tteme: «llepumonnueckuit 3akoH u Ilepuomuueckas cucrema
xuMuueckux sseMeHToB J[. M. MengeneeBa. CtpoeHue aTtoMoB.
Xumuueckas cBsi3b. OKHCIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKILIUN

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX IOHSTHH: SIpO aroma,
AIIEKTPOHHBIN CIIOM aTroma, aTroMHas OpOHWTal b, pagUyC aTroma,
XMMHUYECKasl CBS3b, NOJSIPHAs WM HEMOJAPHAs KOBAJICHTHAs CBS3b,
ANEKTPOOTPULATEIBHOCTh, HOHHAs CBS3b, WOH, KaTHOH, AaHMOH,

CTCIICHb OKHCJIICHHUA

3.2

33

34

KJIACCU(UITUPOBATH XUMUYCCKUE DIIEMEHTBI

OMKCHIBATh U XapakTepu3oBaTh Tabmuunyro dhopmy [lepuognueckoit
CHUCTEMbl XMUMHUYECKHUX OHJIEMEHTOB: pa3jnuvaTh MOHSITHS «TJIaBHAs
noarpynna (Arpymnma)» u «mobounas mnoarpynna (brpymma)y,
«Majbie» U «OOJBIINE) TEPUOIBI

packpbeiBaTh cmbicn llepuommyeckoro 3akona .M. Menpaeneena:
JIEMOHCTPHUPOBATH TOHUMAaHHUE MEPUOINUECKON 3aBUCMOCTH CBOMCTB

XHUMHUYCCKHUX 3JICMCHTOB OT UX ITOJIOXKCHUS B HepHOILquCKOﬁ CUCTEMC

3.5

3.6

3.7

COOTHOCHUTHh  O0O3HAU€HHUs, KOTOpble HUMEITCSs B  Tabiuue
«Ilepmonnueckass  cucrema  XuUMHUeckux  aseMmeHtoB  J[.M.
MenneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB
XMMHUYECKUX JJIEMEHTOB (COCTaB M 3apsii sA1pa, oOliee YHUcIio
AIIEKTPOHOB U PACIpeeICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)
ONpeNeNiTh  CTENEeHb OKHUCICHHMsS JJIEMEHTOB B  OMHApHBIX
COETMHEHUSIX

ONpeneNiaTh BUJ XUMHMYECKON CBSI3UM (KOBaJEHTHass M HOHHAas) B

HCOPTaHNUYCCKUX COCAUHCHUAX

9 KIIACC

Kon
NpoBepsieMoOro
pe3yabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'O 00111eT0 00Pa30BaHUA




ITo Teme: «BemecTBo 1 XUMUYECKask PEAKIUsD)

1.1

PAaCKpHIBaTh CMBICII OCHOBHBIX XHMMHYECKHX HOHSTHH: pPacTBOD,
AIIEKTPOJIUTHI, HEIJICKTPOIUTHI, SJIEKTPOIUTHYECKAS HCCOIMALMS,
pEakuy MOHHOTO OOMEHa, KaTaau3aTop, XUMHYECKOE PaBHOBECHE,
o0OpaTumbie u HEoOpaTUMbIe peakuuu,
OKHCIIUTEIbHOBOCCTAHOBUTEIBHBIC peaKum, OKHCIIUTEITb,
BOCCTAHOBUTEINIb, OKHUCICHHE M BOCCTAHOBJIEHHE, aJUIOTPOIIHS,
amoTepHOCTh, XMMHYECKas CBA3b  (KOBAJEHTHAas, HOHHas,
MeTaJlJIMYecKas), KPUCTAJUIMYECKass PpeIIETKa, CIIaBbl, CKOPOCTh

XUMHYECKOM pC€aKuu

1.2

HIUTIOCTPUPOBATH B3aUMOCBA3bL OCHOBHBIX XHMHUYCCKHX MMOHATHI H

IMPUMCHATD 3THU ITOHATHA IIPU OIIMCAHHNU BCIICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

1.4

1.5

COCTABJIATH ypaBHeHI/IFI 3JICKTpOJII/ITI/I‘-I€CKOI\/JI Jucconmuanmmy KHCIIOT,
IIeIoueit M COoJIeH, TOJHbIE W COKpANIEHHBIC YPaBHCHHUS pEaKIIUil
HOHHOT'0 0OMeHa

PacKphIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBHTEIBHBIX PEAKIIHiA
MOCPEICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa ATHX PEaKIuii

MpOBOAUTDH paC‘léTH 110 YPaBHCHHUIO XHUMHYSCKOHN pCaKnuu

Ilo temam: «Hemeraiuibl 1 uMX coeauHeHUs» U «MeTaluibl U HUX

COCIUHCHUA

2.1

XapaKTepU30BaTh (OMUCHIBATH ) OOIIHE U CIICU(DUISCKUE XUMUICCKHE
CBOMCTBA MPOCTBIX M CIIOKHBIX BELIECTB, MOATBEpXKIasi OMHCAHUE
MpUMepamMu MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUN COOTBETCTBYIOIINUX

XHUMHUYCCKUX peaKHI/Iﬁ

2.2

COCTaBJIATHL YPAaBHCHHA peaxunﬁ, MOATBCPKAAIOIMINUX CYIICCTBOBAHUC

TeHETUYECKOM CBA3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

24

IMPOrHO3NPOBATH CBOIICTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMHA,
BO3MOXXHOCTH MPOTEKAHUS XUMHUECKUX MPEBPAIIEHUHN B Pa3IMUHbIX
YCIIOBHSX

CleoBaTh MpaBWJIaM IOJIb30BAaHUA XMMHUYECKOM TMOCyIod U
1a00paTOPHBIM O0OpPYAOBAaHUEM, a TAKXKe TMpaBWiaM OOpalleHHs C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIUSMHU IO BBITTOJHEHUIO
Ha60paTOpHBIX XUMHUYCCKUX OIBITOB ITIO IMOJYUYCHHUIO U CO6I/IpaHI/IIO

I‘a3006p8.3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

MPOBOJIUTH PEAKIMHU, MOATBEPKIAONIME KAYECTBEHHBIM COCTaB
pPa3JIMYHBIX BEIIECTB: pACIO3HABaTh ONBITHBIM IYTEM XJIOPHJ-,

Opomun, womupa, kapOoHat, Qocdar, cumukar, cyiabdar,




TUAPOKCUAUOHBI, KaTUOHBI aMMOHHS, MOHBI HM3Y4YCHHBIX MCTAJIOB,

MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB

3.1

3.2

ITo Teme: «XuMHS U OKpYXKaroLas cpeaar

pacKkpbIBaTh CMBICII OCHOBHBIX XUMHUuUeckux moHsTtui: [IJIK
BEIL[ECTBA; KOPPO3HUS METAJIIIOB

MPUMEHATh OCHOBHBIC ONEPAIMH MBICTUTEIBHOU JCATEIHBHOCTH —
aHAIU3 W CHHTE3, CpaBHEHHE, OO0OOIICHHEe, CHUCTEMaTHU3aIUIO,
BBISIBIICHUE TPUYUHHO-CIICJCTBEHHBIX CBSI3€H — I HW3Yy4deHUs
CBOMCTB BEIIECTB M XHUMHUYECKHX pEAKIIMil; €CTEeCTBEHHOHAYUYHbIE
METO/Abl TIO3HAHMUS — HAONIOJCHHE, W3MEPEHHUE, MOCIMPOBAHUE,

9KCIIEPUMEHT (peajbHbIN U MBICICHHBIN)

IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KJIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

1

1.1

1.2

1.3

1.4

1.5

HepBOHaLIa.HI)HBIG XUMHUYCCKUEC ITOHATUA

[Ipeamer xumuu. Poip XuMuu B )KU3HH YeJIOBEKa. XMMHUsS B CUCTEME HayK. Tena
1 BenecTBa. GU3nUECKue CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSTHUE BEIIECTB
[TonsTre o MeToax Mo3HAHUS B XUMUU. YncThIe BemecTBa U cMecu. CriocoObl
pas3aeneHus cMecen

ATOMBI U MOJIEKYJbl. XHUMHYECKHE 3JeMEHTbl. CHUMBOJBI XHUMHUYECKUX
37eMeHTOB. [IpocThie U cI0KHBIE BeIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE
Xumudeckas Gpopmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX JIEMEHTOB. 3aKOH
MOCTOSIHCTBAa ~ cocTaBa  BemiecTB.  OTHocuTenbHass  aToMHas — Macca.
OTHOCHUTENbHAs MOJIEKYIJISIpHAs Macca. MaccoBasi 107151 XMMHUYECKOT0 JIEMEHTa
B COCIMHCHNU

KonuuectBo BemiectBa. Monb. MonsipHas Macca. B3auMocBs3b KoJnMyecTBa,
MacChl M 4HCIIa CTPYKTYPHBIX €IWHHUIl BemiecTBa. Pacuérel mo ¢opmymnam

XUMHYECKHUX COSIMHEHUMN

1.6

dOusndyecknue W XUMHYSCKHE SBICHUS. XHUMHUYECKast pCakuusga nu eé IIPpHU3HAKH.
3akoH COXpPAaHCHUS MACChI BCUICCTB. XUMUYECKHUe YpaBHCHUS. KHaCCI/I(I)I/IKaLII/IH

XUMHUYECKHUX PEeaKIHi (COeTUHEHMS, pa3I0oKEHUs, 3aMellleHus, OOMeHa)




1.7

XUMUYECKUHN SKCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOM MOCYA0M, C TpaBUIIaMH
pabotel B jabopaTtopuu U TpuéMaMu OOpaimieHus ¢ JadopaTOPHBIM
o0opy/noBaHUEM, H3yUYCHHE W ONMHUCaHWEe (PUINICCKUX CBOWCTB 00pasioB
HEOPraHMYECKUX BellecTB, HaOmojeHHe ¢u3ndeckux (IJIaBJICHHE BOCKa,
TasHUE JIbJA, PACTUPAHHUE caxapa B CTYIKE, KUTICHUE W KOHJICHCAITUS BOJBI) U
XUMHUYECKUX (TOpeHHe CBEYM, MPOKAIMBAHHE MEIHON  IPOBOJOKH,
B3aUMOJICCTBUE Mejla C KHCJIOTOW) SIBJICHWUN, HAOJIIOJCHUE W OIHCAHHE
MPU3HAKOB TMPOTEKaHMsS XMMHYECKHUX peakuuil (pas3iokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KHCIOTHl C XJOPHAOM Oapwsi, pa3JIoKECHUE
ruapokcuaa meau(ll) mpu HarpeBanuu, B3auMOAEHCTBUE JKeJie3a C PACTBOPOM
conu Meau(1l), mzyuenue cnocoO6oB paszzesieHust cMeceil (C MOMOIIbI0 MarHuTa,
¢buabTpOBaHUE, BHIMApUBAHUE, TUCTHILISAIUS, XpomaTtorpadus), MpoBeaeHUE
OYHNCTKHN HOBapeHHOﬁ coJju, Ha6JIIOIleHI/I€ " OIMMCaHHEC PC3YJIbTATOB ITPOBCACHUSA
OTbITa, WITIOCTPUPYIOIIETO 3aKOH COXPAHEHMS MAacChl, CO3/aHHE MOenei
MOJIEKYT (IIapOCTEPKHEBBIX )

Baxwneimue NpeACTaBUTCIIM HCOPIraHNYCCKUX BCIICCTB

2.1

22

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucimopon — smemeHT u mpoctoe
BemecTBo. HaxoxeHue Kuciopoaa B mpupoje, GU3NUECKHe M XUMUYECKHUE
cBoiicTBa (peakuuu ropenus). Oxcuabl. IIpumenenue kucinopoaa. CrocoOs
MOJyYeHHUs KHUCIOpoAa B JabOpaTopuM M MPOMBINUIEHHOCTH. KpyroBopot
Kucsopoza B npupoje. O30H — aJutoTponHas MoANGHUKaAIKS KUCIOpoaa

TennoBoit a3 dexT XMMUYECKOH peakIiy, TEPMOXUMUYECKUE YPAaBHEHUS, IK30-
Y 9HIOTEPMHUYECKHE peakuu. TOIINBO: YTOlb U METaH. 3arpsa3HeHHe BO3yXa,

yCUJIeHHE MapHUKOBOTo 3 (dekTa, pazpylieHue 030HOBOTO €05

2.3

24

Bonopon — snemeHT u nipoctoe BemecTBO. HaxoxaeHue Bomopoaa B MPHUPOJE,
¢dbusnueckre U XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CMOCOOBI MOTYYEHHS.
Kucnote! u conu

MosnsipHblil 00bEM ra30B. Pacu€Thl Mo XUMHUYECKUM YPaBHEHUSIM

2.5

dusnyeckue CBOWCTBA BOJbl. Boga kak pactBopuTeiab. PacTBOpHI.
HacepimienHble 1 HEHACBHILIEHHBIE PACTBOPLI. PacTBOPUMOCTB BELIECTB B BOJE.
MaccoBasg nons BemiecTBa B pacTBope. XHMMHYECKHME CBOWMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B NpUPOAE U B XKU3HU denoBeka. Kpyrosopor
BOJIbI B PUPOJIE. 3arpsi3HEHUE NPUPOAHBIX BOJA. OXpaHa M OYUCTKA IPUPOIHBIX

BOJ

2.6

Knaccudukanmss neopranmueckux coeauHeHuid. Oxcunbl. Knaccudukamms

OKCHJIOB: colieoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aM(OTepHbIE) U




HeconeoOpa3zyromue. Homenknarypa okcunoB. dusmdeckue M XHUMHUYECKUE

cBOMcTBa OKCHIOB. [loyueHue okcuaoB

2.7

2.8

OcnoBanmst. Knaccudukanus ocHOBaHMIA: IMIETOYM U HEPACTBOPHUMBIC
ocHoBanusi. Homenkiarypa ocHoBaHuid. PU3MYECKHE U XMMUYECKUE CBOMCTBA
ocHoBaHuil. [lomydyenne ocHOBaHUMH

Kucnorel. Knmaccudukamms kucinor. Homenknarypa kucinor. duzmdeckue u
XUMHUYECKHEe cBoiicTBa KHCIOT. Pan aktuBHOocTH MeTayuioB H.H. Bbekerora.

HOJ'Iy‘leHI/IC KHCIIOT

2.9

Comu. Homenknarypa coseil. @usznueckue U XMMHYECKHE CBOMCTBA COJICH.

[Tonydenue coneit

2.10

2.11

I'enernueckas cBs3b MEXAY KjacCaMU HEOPraHUUECKUX COSIUHEHUN
XUMHUYECKUH  HKCIIEPUMEHT: KaueCTBEHHOE OIpPEACIICHUE COACPKAHMS
KHCJIOpOAa B BO3IyXe, MOJIydeHHE, COOMpaHUe, paclo3HaBaHHE W W3YyUEHUE
CBOMCTB KHCIIOpPO/a, HAOMIOACHNE B3aUMOACHCTBUS BEIIECTB C KUCIOPOAOM U
YCIJIOBUSI BOSHUKHOBEHHUSI U MPEKpAIleHUs ropeHus (Ioxapa), 03HaKOMJIEHUE C
oOpa3laMid OKCHUJOB W OINHUCAaHHE UX CBOWCTB, TMOJy4YeHHE, COOUpaHUE,
pacrno3HaBaHHE€ M U3yY€HHE CBOMCTB BOAOpoJa (TOpeHue), B3auMOJAEHCTBUE
Bogopoja ¢ okcuaom meau(1Il) (Bo3MokHO MCTIONB30BaHKE BUIEOMATEPHAIIOB),
HaOmrozeHne 00pas3loB BEMIECTB KOJMYECTBOM | MONb, HCCIIEOBaHUE
OCOOCHHOCTEH pPAaCTBOPEHHS BEIIECTB C PA3IUYHON PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHON MacCOBOM J10JIEW pacTBOPEHHOTO
BEIIECTBA, B3aMMOJICHCTBHE BOJBl C MeTallaMM (HaTpUeM U KaJlbI[UEeM)
(BO3MOYKHO HCIMOJIb30BAaHUE BUIEOMATEPHUATIOB), OMNPEJEICHUE PacCTBOPOB
KUCJIOT W UIeJoYe C MOMOIIBI0 HMHIMKAaTOPOB, HCCIEel0BaHHE 00pa3loB
HEOPraHMYECKUX BEUIECTB pa3JIMYHBIX KJIaccOB, HAOJIOJIEHUE W3MEHEHUs
OKpPAacKM WHJIUKATOpPOB B pacTBOpax KHUCJIOT M INEJIOYEH, W3y4EHHE
B3auMmozeicTBus okcuaa menu(ll) ¢ pactBopom cepHOM KHCIOTHI, KHCIOT C
MeTaJlJIaMH, PEaKINi HENTpaIu3aum, IoJy4eHHEe HEPACTBOPUMBIX OCHOBaHMI,
BBITECHEHHE OJIHOTO MeTaula JpYr'MM W3 pacTBOpa COJH, pEIIeHHe
SKCIIEPUMEHTAIBHBIX 3a7ad 1o TeMe «BakHelImne Ki1acchl HEOPTaHUYECKUX
COCIMHEHUI»

Ilepnoanueckuii 3axoH u Ilepuoanueckas cuctemMa XUMHYECKUX YIEMEHTOB
J.N. MenneneeBa. CtpoeHre aTOMOB. XUMHYECKas CBA3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

3.1

HepBBIe ITIOIIBITKH K.]'IaCCI/I(l)I/IKaHI/II/I XUMHYECKHX »dJIeMeHTOB. IloHsATHE O

rpymnmnax CXOAHBIX 3JICMCHTOB (H_ICJIO‘-IHLIC n CIO0OYHO3EMECIIBHBIC MCTAJIIbI,




raJIOTeHbl, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3yloT amQoTepHbIC

OKCHJIbI i TUJPOKCHIBI

3.2
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IIepnonnueckuit 3axoH. Ileproauyeckas cuctema XuMU4eCcKux aauemenTos [1.1.
Meneneena. Koporkonepuoanas u JUIMHHOIIEpUOHAS (hopMbI
Ilepuonnueckoir cucreMbl xumudeckux odnemeHtoB .M. Menneneesa.
[lepuonsl u rpynnsl. PU3NMYECKUH CMBICH HOPAIKOBOIO HOMEpPA, HOMEPOB
Iepuoja U rpymisl AJIEMEHTa

Ctpoenne aroMoB. CoctaB aTroMHbIX siaep. M3oronbl. Dnektponbl. CTpoeHue
AJIEKTPOHHBIX  000JI0YEK aTOMOB TMepBbIX 20 XHMMHYECKHUX DIIEMEHTOB
[Tepuonuueckoit cuctemol .M. MenneneeBa. XapakTepucTuka XUMUYECKOTO
3JIEMEHTA MO ero nouoxeHutro B [lepuognueckoii cucreme [I.M1. Menneneena
3aKOHOMEPHOCTH M3MEHEHHUs paauyca aTOMOB XHMMHYECKUX 3JIEMEHTOB,
METANIMYECKUX M HEMETAJNIMYECKMX CBOWCTB IO TpyIIaM M HEpUOAAM.
3nauenue [lepuogmueckoro 3akoHa u llepruoanyueckoi cucTeMbl XUMUYECKUX
3JIEMEHTOB I Pa3BUTHUS Hayku W npakTuku. .M. MenneneeB — y4€Hbld U

I'paXaaHUH

3.5

Xumuueckasi cBsizb. KoBasieHTHast (TOJIsIpHAsT U HEMOJISIPHAS))  CBSA3b.

9J'IeKTp00TpI/II_IaTCJ'IBHOCTB XUMHYECKUX 3JIeMEHTOB. MloHHAas CBA3b

3.6

Crenenpb oxkuciacHusA. OKUCIUTSILHOBOCCTAHOBUTCILHBIC pCaKknuu. Hpoueccm

OKUCJICHHS B BOCCTaHOBJICHHI. OKUCIIMTEIIM U BOCCTAHOBHUTEIIH

3.7

9 KJIACC

XUMUYECKUI HKCIEPUMEHT: H3ydyeHUue OoOpa3loB BELIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJCHCTBHE THUAPOKCHAA LIMHKA C PacTBOPaMU KHUCIOT U
LIEJI0YEH, IPOBEIECHHUE OIBITOB, WILIIOCTPUPYIOIIMX IPUMEPBI OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIX peaKLII/Iﬁ (ropeHHe, PpCaKuu pa3jioKCHUs, COC)II/IHCHI/IH)

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

1.1

BemectBo n xummnueckas peakuus. [loBropenue

Ilepuoanueckuii 3axoH. [leproanueckas cucrema XUMUYECKUX eMeHToB [1.1.
MenneneeBa. CtpoeHue aToMoOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB
XAMHYECKUX DJIEMEHTOB IMEPBBIX TPEX IMEPUOJOB, KaJIMsA, KAJIbLUA U HX
COEMHEHU B COOTBETCTBUHU C TOJIOKEHHEM 3JIeMeHTOB B llepuonnueckoit

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CTpoeHue BeIIeCTBA: BHUAbl XHUMHUYECKOW CBA3U. THIBI KPHUCTAJUIMYECKUX
PEETOK, 3aBUCUMOCTD CBOMCTB BEIIECTBA OT TUIIA KPUCTAIITUNYECKOW PEILIETKU

U BuJa XuMuueckoi cBszu. Kiaccudukanys n HOMEHKIIaTypa HEOPraHUYeCKUX




1.3

BEIeCTB (MEXIyHapoJHAs W TPUBHAIbHAS). XMMHUYECKHUE CBOMCTBA BEIIECTB,
OTHOCSIIMXCS K Pa3lUYHBIM KJlaccaM HEOPraHWYeCKHUX COCIHHEHHH,
TCHCTUYCCKAs CBA3b HCOPTaHNYCCKUX BCILICCTB

Knaccudukarmst XuMu4ecKkux peakiuii o pa3InyHbIM MPU3HAKaM (10 YHCITY U
COCTaBy YYAaCTBYIOIIMX B PpEAKIUH BEIIECTB, MO TEIIoBOMY 3(¢eKTy, Imo
U3MEHEHHIO CTETICHEH OKMCIICHHS XMMHYECKHX 3JIEMEHTOB, IO 0OpaTHMOCTH,
[0 Y4YacTHIO Karajau3aTopa). OK30- U OHAOTEPMHUYECKHE pEaKluH,

TEPMOXUMHNYCCKUEC YPABHCHHUA. IlonsTue o CKOpPOCTH XHUMHYECKOM pCaKuu

1.4

[Tonarue 06 0OpaTUMBIX U HEOOPATHUMBIX XMMUYECKUX peakuusx. [lonstue o
TOMOT'€HHBIX U IT'€T€POreHHBIX peakuusax. [[oHATHE 0 XMMHYECKOM PaBHOBECHUH.
@DakTOphl, BIMAIOIIME HAa CKOPOCTb XUMHUYECKOW DPEAaKUMH U II0JIOKCHUE

XUMHUYCCKOT'O paBHOBCCHA

1.5

OKHCITUTEIIFHO-BOCCTAHOBUTEIIFHBIC ~ PEAKIMH,  DJIGKTPOHHBIA  OamaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakiuu. CocTaBieHHE  ypaBHEHUU
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMHA € MCHOJIB30BAaHUEM METOAA

QJICKTPOHHOI'O OanaHca

1.6

1.7

Teopust MEKTPOIUTUYECKON AUCCOLUAIIMH. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtnonsl, annonsl. MexaHu3M AUCCOIMALIMM BEIIECTB C Pa3IMYHBIMU BUJIAMH
XUMUYeCKOH cBsi3u. Ctenens Auccounanuu. CUiabHbIE U CIIa0bIe SJIEKTPOJIHTHI.
Peakiun moHHOTO OOMEHa. YCIIOBUS IPOTEKaHUS pEaKIMii HOHHOTO OOMEHa,
MOJIHBICE M COKpAall€HHBbIE MOHHBIE ypaBHEHUs peakiuidl. CBONCTBa KHUCIOT,
OCHOBaHMH M coOJe B CBeTe TMPEACTaBICHUNH 00 dIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [loHsATHE O THApPOIM3E coei
XUMHUYECKUN HKCIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMU KPUCTAJUIMYECKHUX
pemETOK HEOPTaHMYECKUX BEIECTB — METAUIOB W HEMETAUIOB (rpadura u
anMasa), CIOXKHBIX BEIIECTB (XJIOpUIa HATPHSs); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTH XMMHUYECKON peakIuu OT BO3JCUCTBHUS Ppa3IMYHBIX (HAKTOPOB;
HCCIIEOBAHUE  DJIEKTPONPOBOJHOCTH  PACTBOPOB  BELIECTB,  Ipolecca
JTUCCOIMAIIMM  KHUCIIOT, WIeNoYel W cojell  (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIOB); TPOBEACHUE OIMBITOB, WIUTFOCTPUPYIOIIUX TPU3HAKH
IPOTEKaHUs peaKkIiii HOHHOro oOMeHa (oOpa3oBaHME OCajiKa, BbIACIEHUE rasa,
o0Opa3oBaHHe BOJIbI); OMBITOB, WLIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBHUTEIBHBIX pEaKIUil (TOpEHUE, PEAKIIUU PA3JIOKEHUS, COCTMHEHUS);
pacno3HaBaHNe HEOPTaHUUECKUX BEILIECTB C MOMOIIBI0 KAU€CTBEHHBIX PEAKIIUI
Ha WOHBI, pEIICHUE IKCIIEPUMEHTATBHBIX 3a/1a4

Hemeranne! u ux coenuHeHUs
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2.3

OO6mas xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapaKTepHbIe cTeneHu okucaeHus. CtpoeHue u (pu3nyeckrue CBOMCTBA MPOCTHIX
BEIIECTB — TajJOreHoB. XHMHUYECKHME CBOWCTBAa Ha IIPUMEpE XJiopa
(B3auMoOJIeHiCTBHE C MeTa/llaMu, HEMeTalUlaMH, Ieio4amu). XIJIOpOBOJIOPO.
ConsiHast KuCi0Ta, XMMUYECKHUE CBOMCTBA, I10JIy4eHHE, IpUMeHeHue. JlelicTBre
XJI0pa ¥ XJIOPOBOJAOPOA Ha OpraHU3M uesloBeKa. BakHelline XJI0puasl U UX
HaXO0X/JICHUE B MPUPOJIE

OO6mas xapakrepuctuka 37eMeHTOB VIA-rpynmbel. OcOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE CTeNeHn OKuciaeHus. CTpoeHue u PU3NIECKUEe CBOMCTBA
IPOCTBIX BEIIECTB — KHUCIOpPOAa W cepbl. AJIIOTPOIHBIE MOJIU(UKAINU
KHCII0poJia U cepbl. XUMHUECKHE cBoWcTBa cepbl. CepoBOAOPO, CTPOECHHE,
dusznueckue M XuUMUYeckre cBONCTBAa. OKCHIABI cepbl KaK MPEACTaBUTEIU
KHCJIOTHBIX OKCHA0B. CepHasi KUCIIOTa, (PU3NYECKUE U XUMUYECKHUE CBOMCTBA
(oOmue Kak MpeacTaBUTENsl Kacca KUCIOT U crenudpudeckue). XUMUYECKUe
peakuuy, JIeXKallue B OCHOBE MPOMBIIUIEHHOTO CIloco0a MOJy4YeHHUs] CEpHOM
kucioTel. [Ipumenenue. Conu cepHOMl KUCIOTHI, KaueCTBEHHAsl peaklus Ha
cynbdar-uoH. Haxoxaenue cepbl M €€ COeMHEHHI B MpHUpoe. XUMHYECKOE
3arpsi3HEHUE OKPYXKAIOLIEH Cpelbl COSAMHEHUSIMH Cepbl (KUCIOTHBIC JOXKIHU,
3arps3HEHUE BO3IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPAICHHUS

OO6mass xapakTepucTtuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTE€pHbIE CTEIIEHU OKUCIEHUS. A30T, paCpOCTPAaHEHHUE B IPUPOJIE,
dbuznueckue U XuMHUeckrue cBoiictBa. KpyroBopor azota B mpupoe. AMMHUaK,
ero (pu3MyecKue W XMMHUYECKHE CBOMCTBA, MoOJiydeHHe U npuMeHenue. Conu
aMMOHHUSI, WX (U3MYECKHEe U XUMHYECKHe CBOIHCTBA, MNPUMEHEHHE.
KauectBenHnast peakiiusi Ha MIOHBI aMMOHHUS. A30THasl KUCJIOTa, €€ MOJyYeHue,
dbusznueckue W XUMHYECKHE CBOIcTBa (0OIIMe Kak MpeACTaBUTENs Kiacca
KHCJIOT U crnenuduueckne). Vcnonb3oBaHue HUTPATOB M COJIEH aMMOHUS B
KaueCcTBE MHHEPAIbHBIX yI0O0peHuil. XuMHUecKoe 3arpsa3HeHHe OKpYXKaroliei
Cpenbl COeTMHEHUSIMU a30Ta (KUCTOTHBIC JTOXK/IU, 3arPSI3HEHHUE BO3yXa, TOYBHI

1 BOJOEMOB)

2.4

®ochop, amnorpornHbie Mogupukanuu gocdopa, puU3NUeCKue U XUMUUYECKHE
cBoiictBa. Oxcun ¢ochopa(V) u dochopras kucinora, ¢GuU3UUECKUe U
XUMUYECKHE CBOMCTBa, moiydeHue. Mcmomb3oBanue QocdaroB B KadecTBe

MHUHEpaJIbHBIX YA00peHHi

2.5

O6mas xapakrepuctuka 31eMeHTOB [VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHM OKUCICHMs. YIJIEpOJ, aUIOTPOIIHBIE

Moau(UKAIMK, PACIPOCTPAHEHHE B TPHUPOAC, (PU3NUECKHE U XUMHUYECKHE




cBoricTBa. AncopOuus. KpyroBopot yriepoaa B npupone. OKCuabl yriepoja,
ux (uU3NYECKWe U XMMHUYECKHE CBOMCTBA, JEHCTBHE HA KUBBIC OPTaHU3MBI,
MOJIY4YCHHUEC U ITPUMCHCHHUC. DKOJIOTUYECKUE HpO6JIeMBI, CBsI3aHHBIC C OKCUIOM
yraepoaa(lV); rumore3a rii006ambHOrO MOTEIJICHUS KJIMMAaTa; MapHUKOBBIM
addekt. YrompHas KHCTIOTa U €€ CONH, UX (PU3MYECKUE U XUMUIECKUE CBOMCTBA,
nojsyueHue u npumeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-HMOHBI.
Hcnonb3oBanue Kap6OHaTOB B 6BITy, MCIUIIUHE, IPOMBIIIJICHHOCTH U CCIILCKOM

X03sHCcTBE

2.6

2.7

2.8

[lepBoHauanbHbIe MOHATHA 00 OPraHMYECKUX BELIECTBAX KaK O COCAMHEHUSX
yriepoja (MeTaH, 3TaH, 3THJEH, aleTW/IeH, 3TaHOoJ, IJIMLEpPUH, YKCyCHas
kucinoTa). Mx cocraB u xummueckoe cTpoeHue. lloHsTHE 0 OMOIOTrHYecKH
Ba)KHBIX BELIECTBAX: )KUPaX, O€JIKaX, IIeBOAAX — U UX POJIU B )KU3HU YEJIOBEKA.
MartepuanbHOE €AMHCTBO OPIraHUYECKUX U HEOPTraHUUYECKUX COEAMHEHUN
Kpemuuii, ero ¢usnyeckue H XHUMHYECKHE CBOWMCTBA, IIOJydeHHE U
npumenenue. CoenuHeHus KpeMHusi B mpupoje. OOimue npeacraBieHus o0
okcuie kpeMuusA(IV) u kpemuueBoil kucnore. CHIIMKaThl, UX UCIOJIb30BaHUE B
OBITY, MEIMLIMHE, TPOMBIIIIEHHOCTH. BaxxHel1ne cTpouTenbHble MaTEPUATIbL:
KEepaMHUKa, CTEKJIO, LIeMEeHT, OeToH, »kene300eToH. IIpobimembl Oe3omacHoro
MCIIOJIb30BaHUs CTPOUTENBbHBIX MAaTEPUAJIOB B IOBCEAHEBHOM KU3HU
XUMHUYECKUH SKCHEPUMEHT: H3ydyeHHe OOpa3lloB HEOPraHMYECKHX BEIIECTB,
CBOMCTB COJITHOM KHMCJIOTBI; IIPOBEICHUE KAYECTBEHHBIX PEAKLMA Ha XJIOPHJ-
HMOHBl M HaOJIOJCHUE MPHU3HAKOB MX IPOTEKAHMsS; OIBITHI, OTpa)karollue
¢uznyecKkne U XMMHYECKHUE CBOMCTBA I'aJIOTEHOB U UX COSAMHEHUN (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMIIEHHE C 0OpaslaMu XJIOPUI0B
(rajoreHuI0B); O3HAKOMJICHHE C oOpa3liamMu cepbl U €€ COCTWHEHUSIMHU
(BO3MOKHO MCIIOJIb30BaHHME BHUIEOMATEpPHUAJIOB); HaOJIOJEHUE Ipolecca
oOyrauBaHUs caxapa MoJ JeHCTBHEM KOHUEHTPUPOBAHHON CEPHOM KHCIIOTHI;
U3y4yeHHe XMMHUYECKHX CBOMCTB pa30aBlIeHHON CEpHON KUCIIOTHI, IPOBEACHUE
KaueCTBEHHOW peakUuMu Ha cynb(aT-uoH U HaOlIoJeHHe TMpu3HaKa e€
NPOTEKaHUS; O3HAKOMJIEHHUE ¢ (PU3NYECKMMHU CBOWCTBAMHM a30Ta, pochopa 1 ux
COEIMHEHUN (BO3MOXHO HCIIOJIb30BAHUE BHJIEOMATEPHANIOB), 00pa3lamMu
a30THBIX U (ochHOpPHBIX YA0OpEHHMIA; oTyueHe, COOUpaHue, pacro3HaBaHuE U
U3y4YE€HHE CBOMCTB aMMHaKa; MpPOBEJCHHE KAa4eCTBEHHBIX pEaKIMid Ha HOH
aMMOHUS H  (ocdaT-uOH W U3YyYEHHE MPU3HAKOB UX MPOTEKaHMS,
B3aMMO/ICIICTBIE KOHIEHTPUPOBAHHON a30THOM KHUCIOTHI C MEJBIO (BO3MOYKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); M3Y4YEHUE MOJeNel KpUCTAUIMYECKUX

peméTok anmasa, rpadurta, GyiepeHa; 03HaKOMIICHHE C TIPOIIECCOM afcopOITun




pPacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YTIJIEM U YCTPOMCTBOM IIPOTUBOTa3a;
MoJlyueHue, coOMpaHue, paclo3HaBaHWE U H3YYEHHE CBOWCTB YIJIEKUCIOIO
ra3a; IpoBEJCHNE KAaUYeCTBEHHBIX PEaKIHii Ha KapOOHAT- U CUIIMKAT-UOHBI U
U3y4YE€HHE TMIPU3HAKOB UX TMPOTEKAaHUS; O3HAKOMIIGHHE C MPOAYKIIHEH
CUJIMKATHOM MPOMBIIIICHHOCTH; PEIICHUE SKCIIEPUMEHTAIBHBIX 33]1a4 10 TeME

«Baxnenme HeMeTaIIbl U UX COCOAUHECHUA»

3.1

Merasuisl 1 UX COEUHEHUs

OO011ast XapakTepUCTHKA XUMUYECKHX 3JIEMEHTOB — METAJIJIOB HA OCHOBaHUU UX
nosnoxenuss B Ilepuogudeckoil cucreme XUMHYECKUMX 3yeMeHToB J[.M.
MenpneneeBa n crpoeHust aToMoB. CTpoeHHe MeTaJIoB. MeTayuinueckas CBs3b
U METAJUIMYECKas KpUCTANIMYecKass pemETKa. OJNEKTPOXUMHUUYECKUN psif

HaHpH)KeHI/Iﬁ MCTAlJI0B

3.2

du3nyecKue U XUMUYICCKUE CBOMCTBA MeTaiuioB. O0IIHe criocoObl MOTyICHUS
MeTaisioB. [IoHsATHE O KOPPO3UH METAIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHl UX OT
Koppo3uu. CruiaBsbl (CTallb, YyT'yH, TIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE

B 6LITy H IIPOMBIIIJICHHOCTH

33
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[llenouynsle MeTauIbl: NoJIoKeHHE B llepuoanueckoil cucremMe XHMHUYECKUX
anementoB J[.M. MenneneeBa; cTpoeHUe UX aTOMOB; HaXOXJIEHUE B IPUPOJE.
duznyeckue U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcusl
U TUAPOKCHIBI HaTpus U Kanus. lIpuMeHeHue IeNOoYHbIX METaUIOB U MX
COCIMHEHUN

[IlenoyHO3EMENBHBIE  METAUIBI MAarHUM W KaJIbLIMWA:  TIOJOKEHUE B
ITepronnueckoit cucteMe xumuueckux aneMenToB .M. Menaeneesa; ctpoeHue
UX aTOMOB; HaxOXAECHHE B npupone. PU3NUECKUE U XUMHYECKHE CBOWCTBA
MarHusi W Kanblus. BaxHeilmue coequHeHUs Kaublivsg (OKCHI, THAPOKCHUI,

comu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

Amomunuit: nonoxenue B [leprogudeckoil cucTeMe XMMHUYECKUX DIIEMEHTOB
.. MenneneeBa; CTpoeHHE aTOMa; HaxoxJAcHWE B mnpupone. dusndeckue u
XUMHYECKHUE CBOMCTBA alIFOMUHUS. AMGBOTEpHBIE CBOWCTBA OKCU/IA U THIPOKCHIA

AJIFOMHUHHA

3.6

Kene3o: nonoxenue B llepuoanueckoi cucteMe XUMU4IecKux 3memMeHTon J1.1.
MeHnieneeBa; CTpOEHHE aTOMa; HaxoXJAeHue B mpupoje. dusnueckue u
XUMHUYECKHE CBoMcTBa xene3za. OKcuabl, THApPOKcHabl U conu xenesa(ll) u

xene3a(Ill), ux cocras, CBOMCTBA U MOTyUYEeHUE

3.7

XUMUYEeCKUM OKCIICPUMCHT. O3HAKOMIICHHEC C 06p33HaMI/I METAJIJIOB U CIIJIaBOB,
nx (I)I/I3I/I‘-ICCKI/IMI/I CBOﬁCTBaMH; HU3YUCHUC PEC3YJIIbTATOB KOPPO3HWU MCTAJIJIOB

(BO3MOXKHO HCTIOIb30BaHNE BHJICOMATEPHAIIOB), ocoOeHHoCTeH




B3aMMOJICHCTBUS OKCHAAQ KajJblUs U HATpusi C BOJOM  (BO3MOXKHO
UCIIOJIb30BaHUE BHUAEOMATEPUANIOB); HCCIEIOBAHUE CBOMCTB KECTKOW BOJbI;
mpouecca TOPEHHs JKele3a B KHUCIOpoAE (BO3MOXHO MCIIOJNb30BaHME
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIUN Ha HOHBI
(maruusi, xanmpuus, amomuHus, nubka, xenesa(ll) u sxemeza(Ill), memu(Il);
HAOJI0/IEHUE U OIMCAaHUE MPOLIECCOB OKPAIIMBaHUA TUIAMEHU MOHAMH HaTpPHs,
Kaug W Kanblusg  (BO3MOXKHO  HCIIOJB30BAHHME  BUIECOMATEPUATIOB);
uccleIoBaHre aM(OTEPHBIX CBOICTB TMIPOKCHA ATIOMUHUS U THAPOKCHAA
[IMHKA; pelICHUE YKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BaxkHelnme MeTanisl 1

HUX COCIHUHCHUS)

4.1

4.2

4.3

XHUMHA ¥ OKpYXKarolas cpena

Hossle mMarepuasibl U TexHojoruu. BenjectBa u mMarepuaibl B IOBCEIHEBHOU
JKU3HU 4€JI0BeKa. XUMUA U 340pPOBbE. be3onacHoe UCIOIb30BaHUE BEIIECTB U
XUMHUYECKHX peakuuil B ObiTy. IlepBasg momMoms npu XMMHYECKHX OXOrax U
OTPABJICHUSIX

OCHOBBI ~ 3KOJIOTUYECKOM  I'PaMOTHOCTH.  XHUMHYECKOE  3arpsA3HEHHE
okpyxatomierd cpeast [1/IK. Ponb XxuMuu B perieHHH 3K0J0THYECKUX MPOOIeM.
[TpupoaHble MCTOYHUKHU YIJIEBOJOPOJOB (yrojib, NMPUPOIHBIA TIa3, He(Tb),
IPOAYKTHI MX TIEpepadOTKU, UX POJIb B OBITY U IPOMBIIIJICHHOCTH
XUMHUECKUH IKCIIEPUMEHT: N3yueHHe 00pa3lioB MaTepuajIoB (CTEKIIO, CIIIaBbl

METaJIJIOB, MTOJINMEPHBIE MaTEPUAIIbI)

IPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIET'O OBPA30OBAHUS

Kon IIpoBepsiemble TpeGOBaHHUS K NPEAMETHBIM pe3y/ibTaTamM
NpoOBEPsAEMOro 0a30BOro0 ypoBHSI 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM
TpeOoBaHus NPOrpaMMbl OCHOBHOI0 00111ero o0pa3oBanus Ha ocHoBe PI'OC

Hpe,[[CTaBJ'IeHI/IeZ

O TM03HAaBaEMOCTHU SIBJIIEHUN NPUPOJIbI, MOHMMAaHHE OOBEKTUBHOMN
3HaYMMOCTH OCHOB XMMHYECKOH HayKd KaK OOJIACTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOIel KyJabTyphl U NPAKTUYECKOU

ACATCIIBHOCTH YCJIOBCKA B YCJIOBHUAX COBPCMCHHOIO O6H.ICCTB3.;

IIOHUMAaHHWE€ MECTAa XUMHUH CPEAN APYIUX CCTCCTBCHHBIX HAYK




1.2

0 HayY4YHbIX MCTOJAaX IMO3HAaHHWsA, B TOM YHCJIC OKCIICPUMCEHTAIBHBIX U
TCOPECTUUCCKHUX METOJAaX HCCICAOBaHUA BCHICCTB W HUIYUCHUA
XUMHUYCCKUX peaKHHﬁ; YMCHHUC  HUCIOJB30BATb  MOACIIM  IJIA

00BsACHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

o cepax mpodeccruoHaANBHON ACSITETFHOCTH, CBI3aHHBIX C XUMHUEH U
COBPEMCHHBIMH TEXHOJIOTHUSIMHA, OCHOBAaHHBIMU Ha JIOCTHXKCHHSX
XUMHUYECKONH HAyKH, YTO IMO3BOJUT OOYYArOIIUMCS PacCMaTPUBATh
XHMHUIO Kak cepy cBoei Oyayieit mpodecCHoHaTbHOM AeATEIbHOCTH
U cAenaTh OCO3HAHHBIM BHIOOP XMMHUHM KaK MPOQUIBLHOTO MpeaMeTa

IIpH MEPEXO0/i€ Ha YPOBEHb CPEAHETO 001ero 00pa3oBaHus

Bianenune cucreMoil XMMUYECKMX 3HAHMM M YMEHHE IPUMEHATH

CUCTCMY XUMHUYCCKUX 3HaHPII>i, KOTOpas BKIKOYACT:

2.1

2.2

Ba)KHeI\/JIHII/Ie XUMHUYCCKUEC IIOHATHUA: XI/IMI/ILIGCKI/Iﬁ JJICMEHT, aToM,
MOJIEKYJIa, BEIIEeCTBO, MPOCTOE U CIOXKHOE BEIIECTBO, OJAHOPOJIHAS U
HEOJHOPOAHAST CMECh, OTHOCHUTEJIBHBIC aTOMHAs M MOJEKYJspHas
MacChl, KOJMYECTBO BEIIECTBA, MOJIb, MOJIApHAs Macca, MOJISPHBII
00BEM, OKCHJ, KHUCIOTa, OCHOBAHME, COJb (CPEIHssA), XUMHYECKast
peakiys, peakIMH COCAMHCHHUS, PEaKIMH pPa3jIoKEHUs, peaKIuu
3aMeIeHHs, PEeaKu OOMeHa, TEIIOBOW A(PQEKT peakuuu, 3K30- U
SHIOTEPMHUYECKHUE PEAKIIMH, PACTBOP, MAccoBas J0JII XUMHYECKOTO
3JIEMEHTa B COSAMHEHUH, MAaCCOBAas JIOJISl M ITPOLIEHTHASI KOHIICHTPAITUS
BELIECTBA B PACTBOPE, SIPO aTOMA, AIEKTPOHHBIN CJIOM aTOMa, aTOMHast
opOuTaNb, paguyc aToMa, BAJICHTHOCTh, CTENEHb OKHCICHUS,
XUMHYECKasl CBSI3b, DIIEKTPOOTPULIATENILHOCTb, MOJIIPHAst U HEMOJSIpHAs
KOBAJICHTHAA CBA3b, HNOHHAas CBA3b, METAJIJIMYCCKasd CBA3b,
KpUCTaJIIM4ecKass pemeéTka (aToMHas, WOHHAsA, MeTajuIndyecKas,
MOJIEKYJISIpDHAsI), UOH, KaTHOH, aHUOH, DJIEKTPOJIUT W HEIIEKTPOJIUT,
ANEKTPOIUTHUYECKAs JUCCOIMAIMS, pEeaKIU MOHHOTO OOMEHa,
OKHCJIIUTCIIBHO-BOCCTAHOBUTCIIBHBIC peaKIII/II/I, OKHCJIUTECIIb 158
BOCCTAaHOBUTEJb, OKHCIIEHUE U  BOCCTAaHOBJIIEHUE, DJIEKTPOJIU3,
XUMHUYCCKOC paBHOBeCI/Ie, O6paTI/IMI>Ie 158 H€O6paTI/IMI)IC peaKHI/II/I,
CKOpPOCTh XUMHUYECKOW peakiuu, karanuzatop, [IJIK, xoppo3us
METAJIOB, CILIABEI

OCHOBOIIOJIATAlOINE 3aKOHbl XMMHUH: 3aKOH COXPaHEHUs MAaccChl,
nepuoanueckuii 3akoH JI.M. MeHneneeBa, 3aKOH TOCTOSTHCTBA

COoCTaBa, 3aKOH ABoraz[po




2.3

TEOpUU  XUMHUHU:  aTOMHO-MOJIEKYJISIpHas  TEOpHs,  Teopus

AJIEKTPOJIUTUYECKON JTUCCOIHAITIT

3.1

3.2

33

Brnanenue ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOILIEH :
YMEHHME MPAaBWIBHO HCIIOJNB30BaTh HW3YYECHHBIE BEIIECTBA H
Marepuaibl (B TOM YHCIE MHHEpPAIbHBIE YAOOpPEHUS, METAJIbl U
CIUIaBbl, TPOAYKTHl  NEpepabOTKU  MPUPOIAHBIX  HCTOYHHKOB
yIIEBOIOPOAOB (YIJIsl, MPUPOTHOTO Ta3a, HehTH) B OBITY, CETLCKOM
XO03sICTBE, HA MPOU3BOJICTBE M MIOHMMAaHKE 3HAYEHUS KUPOB, OEIIKOB,
YIJIE€BOJMOB JJIsl OpraHM3Ma 4YeJOBEKa; YMEHHE IPOTHO3UPOBATh
BIIUSIHUE BEILECTB U XUMUYECKUX MTPOIIECCOB HAa OPraHU3M YeJIOBeKa U
OKPY’KaIOIIlYI0 IPUPOJHYIO CPELY

YMEHHE HMHTETPUPOBATh XMMHUYECKHE 3HAHUS CO 3HAHUSMHU APYTUX
y4eOHBIX MPEIMETOB

HaJIM4Yue OMbITa pabOThl C PA3TUYHBIMU UCTOYHHKAMU MHGOpMAIIUU
Mo XMMuM (Hay4dyHas W HAy4YHO-TIONMYJISIpHAs JIMTEepaTypa, CIOBapH,

CIPAaBOYHHUKHU, UHTEPHET-PECYPCHI)

34

yMeHUE OOBEKTUBHO OIICHWBAaTh HMH(OPMAIMIO O BEIIECTBaX, HX
IpEeBpallleHUsIX U [PAKTUYECKOM MPUMEHEHMH U  YMEHHe
UCIOJIb30BATh €€ Ul PEeLICHUs] y4eOHO-[103HABATENbHBIX 3a1a4
Brnanenne ocHoBaMHM MOHSATMHHOrO ammapaTa M CHUMBOJIMYECKOIO
sI3pIKa XMMUHU JUUISI COCTaBJIEHUS (POPMYJI HEOPraHUYECKUX BEIIECTB,
YPAaBHEHHI  XMMHMYECKMX  PEaKLUi; OCHOBAaMU  XMMHUYECKOHN
HomeHknarypsl (IUPAC u TpuBuasibHON)

YMeHue oOBACHATH CBA3b MOJOXKEHUs 3jeMeHTa B [leproanueckoit
CHUCTEME C YHCIOBBIMM XapaKTEPUCTHUKaMH CTPOEHHUS aTOMOB
XUMHUYECKHX JJIEMEHTOB (COCTaB M 3apsj sapa, olliee dYHcio
IEKTPOHOB), PACIPENEICHUEM DIIEKTPOHOB II0 DJHEPreTUYECKUM

YPOBHAM aTOMOB IIE€PBbIX TpéX NEepruoaOB, KaJlvusd U KAJIbIUA

[IpencraBnenne 0  MEPUOJUYECKON  3aBUCUMOCTH  CBOWMCTB
XUMHUYECKHUX AJIEMEHTOB (paJnyC aToMa, AJIEKTPOOTPHUIATEIFHOCTS),
IPOCTBIX M CJIOKHBIX BCHICCTB OT IIOJOXKCHUA JJICMCHTOB B
[Mepuognueckoit cucreme (B MalbIX TMEpHOJaX W  TIABHBIX
MOATPYIINAx) U AIEKTPOHHOTO CTPOCHHS aTOMa

YMmeHue kinaccupuIpoBaTh:

7.1
7.2

XUMHNYECKHUE IJIEMCHTHI

HCOPraHNYCCKUC BCUICCTBA

7.3

XUMHNYCCKUEC pCaKIn




YMeHue onpeaensiTh:

BAJICHTHOCTD U CTCIICHb OKHUCJICHUA XHMUUYCCKHX JJICMCHTOB, 3aps]

8.1
HMOHA
g2 BUJT XMMHUYECKOW CBS3M W THUIl KPUCTAJUIMYECKON CTPYKTYpbl B
' COCTUHEHUSIX
8.3 XapakTep cpeibl B BOJHBIX PacTBOpax BellecTB (KUCIOT, OCHOBAHUH)
8.4 OKHCJIUTENh U BOCCTAHOBUTEIb
9 YMeHue xapakTepus3oBath GU3NUECKUE U XUMUYECKUE CBOMCTRA:
MPOCTBIX BEmIECTB (KUCIOPOJ, O30H, BOJIOPOI, Tpadwur, amamas,
9.1 KpemHHH, a3ot, (ocdop, cepa, XJop, HATpUH, KaJluld, MarHui,
KaJIbIIUH, aJTFOMUHHM, JKEJI€30)
CIIOKHBIX BEIECTB, B TOM 4YHCIIE UX BOJHBIX PacTBOPOB (BOJa,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI H THIAPOKCHJIBI
92 metaios I-IIA rpymnm, amtomunus, meau (II), uunka, sxenesa (11 u I10),
' oxcupsl yraepona (11 u IV), kpemuus (IV), azora u dpocdopa (Il u V),
cepsl (IV u VI), cepaucras, cepHas, a30TucTas, a30THas, hochopHas,
yroJIbHASI, KPEMHHUEBAs KUCJIOTA M UX COJIH)
MPOTHO3UPOBAaTh W  XapaKTepU30BaTh CBOWMCTBAa BEIIECTB B
93 3aBHUCHMOCTH OT MX COCTaBa M CTPOCHHSI, PUMCHCHHE BEIECCTB B
' 3aBHUCHUMOCTH OT UX CBOMCTB, BO3MOXKHOCTb MPOTEKAHUS XUMHUYECKHUX
MIPEBPALICHUI B PA3ITUYHBIX YCIOBUSIX
10 YMeHue coCTaBIsATh MOJIEKYIISIPHbIC M MOHHBIE YPaBHEHUS PeaKIIHii, B
TOM YHCJIE:
10.1 peakiuii HoHHOro oOMeHa
10.2 OKHCITUTETHFHO-BOCCTAHOBUTEIbHBIX PEAKITHIl
103 WUTIOCTPUPYIOIINX XMMHUYECKHE CBOMCTBA HW3YYEHHBIX KJIACCOB
' (TpyI) HEOpraHU4YECKHX BEIIECTB
10.4 MOATBEPIKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEKIY HUMHU
11 YMeHnue BIYUCIATH (IPOBOAUTH PACUEThl):
1 OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJISIDHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIF0O XUMHUYECKOI0 2JIEMEHTA B COEJUHEHUH
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00hEM ra3oB
114 M0 ypaBHEHUSM XHUMHUYECKUX PEAKIUi W HAXOIUTh KOIUYECTBO
' BeIecTBa, 00bEM U MacCy peareHTOB WM MPOIYKTOB PEaKIInn
12 Bnanenue (3HaHue OCHOB):




12.1

OCHOBHBIMM  METOJIaMHM  HAy4yHOTO TO3HaHus  (HaOJsozeHue,
U3MEpeHue, FIKCIIEPUMEHT, MOJICIMPOBaHHE) IPU U3YUEHHUH BEUIECTB
U XMMHYECKUX SBJICHHI; yMEHHE CQPOPMYIHUpOBaTh NpolieMy u

MIPEIJIOKUTH MYTH €€ PeIICHUS

12.2

Oe3omacHOil pabOThl C XUMHYECKHMMH BEIICCTBAMH, XUMHUYECKOU

MOCYZA0H U J1abopaTOPHBIM 000pyA0BaHUEM

12.3

MpaBUJIaMHU 0€30MmacHOTO oOparteHus c BEIICCTBAMH,
HCIIOJIb3YEMBbIMU B MOBCEIHEBHOM JKU3HU, MPAaBUIAMHU MOBEACHUS B
LENAX COepeKEHUsT 370POBbS M OKPYXKAIOIICH MPUPOIHON CPEeIbl;
MOHUMaHUEe Bpena (OMacHOCTH) BO3JCHCTBUS HA )KHUBbIC OPraHU3MbI
OIpeICIEHHBIX BEIIECTB, CIIOCOOOB YMECHBIICHUS U TIPEAOTBPAIICHUS

HUX BpCAHOIO BOSI[GIZCTBPIH

13

Hamume MMPAKTUYCCKUX HABBIKOB INJIAHUPOBAHUA W OCYHICCTBJICHUA

CICAYIOMUX XUMHUYCCKUX SKCIICPUMCHTOB!

13.1

13.2

U3Y4YEeHHE U ONMCaHue (PU3HUECKHUX CBOWCTB BELIECTB; O3HAKOMJICHUE
¢  ¢u3MYeCKUMU U  XUMHUYECKUMHU  SIBICHUSIMH;  OIIBITHI,
WUTIOCTPUPYIOLINE TPU3HAKH ITPOTEKAHUSI XUMUUECKUX PEaKIUM

HU3YyUCHUC croco0oB pasaciICHus cMmecelt

13.3

13.4

13.5

MOJTyYeHHE KHUCIOpOJa W H3YYCHHE €ro CBOMCTB; IMOJyYCHHE
BOZOPOJa M U3YYCHHE €ro CBOICTB; MOJIy4YEHHE YIIEKUCIIOro ra3a u
W3YYCHHE €T0 CBOMCTB; MOJIYYCHUE aMMHaKa ¥ H3yICHHE €ro CBOMCTB
MPUTOTOBIIEHHUE PACTBOPOB C OMNpeAeNEHHOW MaccoBOW Jonei
PacTBOPEHHOTO BEIIECTBA

MPUMEHEHHE  WHIUKATOPOB (makmyca, METWJIOpaHXka |
(dbenondTanenHa) s ONpeaesieHUusl XapakTepa Cpelbl B pacTBOpax

KHCJIOT U MIEI04YeH

13.6

13.7

WCCIICZIOBAHUE ¢ OINUCAHHWE CBOWCTB HEOPTaHWYECKUX BEIIECTB
pa3UYHBIX KJIACCOB; U3yYEHHE B3aUMOJECHCTBUS KUCIIOT C METAIJIAMH,
OKCHJIaMH  METaJJIOB,  PACTBOPUMBIMA W HEPACTBOPHUMBIMHU
OCHOBAHMSIMH, COJSIMH; TIOJyYE€HHE HEpPACTBOPUMBIX OCHOBAHHIA;
BBITECHEHHWE OJIHOTO MeTajula JPYyrMM M3 pacTBOpa  COJIH;
uccienoBaHre amMQpOTEePHBIX CBOMCTB THIPOKCHIOB ATIOMHUHHUS U
IIUHKA

pelIeHne SKCIePUMEHTANIbHBIX 3a/1a4 10 TeMaM: «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COEITMHEHN; «INEKTPOIUTHYECKAS
Iucconuanusa»; «BakHelnnMe HEMETaUIbl W HMX COCAUHEHH,

«BaxxHeuIme MeTajuIbl 1 UX COEIUHEHUSI»




13.8

XUMHAYECKHE  OKCIEPUMEHTBHI,  WUTIOCTPUPYIOIIHE  TPU3HAKA
MPOTEKaHHs PeaKIMii HOHHOTO OOMEHA; Ka4eCTBECHHBIC PEaKIUU Ha
MPUCYTCTBYIOIINE B BOJHBIX PAacTBOPAX HOHBI XJIOPHI-, OPOMUI-,
voaua-, cyiabdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUIPOKCHU/I-UOHBI, KATHOHBI AMMOHUSI, MarHusi, KaJbIUsl, aTIOMUHUS,

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

YmMmenue:
NPEACTABIATh PE3yJabTaThl AKCIEpUMEHTa B (OpME BBIBOJIOB,
J0Ka3aTrciIbCTB, I‘pa(bI/IKOB nu Ta6JII/ILI N BbIABIIATH 3Mnnpnqec1<ne

3aKOHOMCPHOCTH

YCTAaHABJIMBATD CBA3U MCIKY PCAJIbHO HaGJIIOI[aeMBIMI/I XUMHNYCCKUMU

14.2 SIBIICHUSIMU U TIPOIIECCaMU, TPOUCXOISAIIMMU B MAKPO- U MUKPOMHUDPE,

OOBACHITH MPUUUHBI MHOTOOOpa3Hs BEIIECTB

INEPEYEHDb 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3JIEMEHT COEePKAHUS
1 IlepBOoHayaIbHBIE XUMUYECKUE TTOHATUS
1.1 UucTtsie BemecTBa u cMecu. CriocoOBI pa3ziesieHus: cMecei
- ATOMBI W MOJIEKYJIBl. XUMHUYECKHE d3JeMEHThl. CHMBOJIBI XUMHUYECKHX
' aneMeHTOB. [IpocThie U CI0XKHBIE BELIECTBA.
13 Xumnueckas popmyina. BareHTHOCTh aTOMOB XUMHUYECKHUX 371eMEHTOB. CTeneHb
' OKHCJICHUS
3aKkOH TIOCTOSIHCTBA cCoOcTaBa BellecTB. OTHOCUTENbHAs aTOMHAs Macca.
1.4 OTtHocuTeNnbHAsE MOJIEKYJIIpHas Macca. MaccoBasi 01 XMMHUECKOTO JIEMEHTA
B COCIMHEHUU
13 KonuuectBo BemiectBa. Monb. MomspHas macca. MomsipHbiii 00BEM Tra3oB.
' B3aumocBs3p KOIMYECTBA, MACCHl U YHCIIAa CTPYKTYPHBIX €IMHUL BEIIECTBA
P Ouznyeckue U XUMUYECKHE SIBICHUS. XUMUYECKass peakiuus U e€ MpU3HaKH.
' 3aKOH COXpPaHEHMS MACCHI BEIIECTB. XUMHUYECKHE YPaBHEHHUS
5 [Iepnonnueckuit 3akoH u Ilepuoguyeckas cucremMa XMMHYECKUX 3JIEMEHTOB
J.1. MenneneeBa. CTpoeHHE aTOMOB




2.1

2.2

[Tepuonuueckuii 3akoH. [lepuoanyeckas cucteMa XuMu4deckux 3yemeHTon [1.1.
MengaeneeBa. [leproasl u rpynmbl. @U3NYECKUN CMBICT TOPSIAKOBOTO HOMEPA,
HOMEPOB MepUojia U IPyMIbl 3JIEMEHTA

Ctpoenne atomoB. CoctaB aToMHBIX sifiep. M3oromnbl. DnekTponbl. CTpoeHUe
JNEKTPOHHBIX 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKHX OSJECMCHTOB

[Tepuonuueckoit cucremsl [I.1. Menaeneena

2.3

3aKOHOMepHOCTI/I B U3MCHCHHUU CBOMCTB XHUMHUYECKHUX DJIEMEHTOB IMEPBLIX TpéX
nepruoaoB, Kallvsd, KaJlblIHsi (paz[I/cha aTOMOB, OJICKTPOOTPHULATCIBHOCTH,
METATIMYCCKUX WM  HCMCTAJNIMYCCKHX CBOﬁCTB) n Hux COGI[I/IHGHI/Iﬁ B
COOTBCTCTBHH C IIOJIOXKCHHEM DJJIIEMCHTOB B HepHOHquCKOﬁ CHCTEME H
CTPOCHUCM HUX ATOMOB

CTpOGHI/Ie BCIICCTBA

3.1

3.2

Xumuueckasi cBsi3b. KoBaneHTHas (MOJdsipHass W HEMOJSPHAsi) CBSI3b.
DJIEKTPOOTPULIATEIBHOCTh ~ XMMHUYECKUX  3JeMeHTOB. MoHHas  CBs3b.
Merammyeckas CBI3b

Tunbel KpUCTALIMYECKUX PEmETOK (aTOMHAs, WOHHAs, MeETaUITMYecKas),
3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUTMYECKON PEIIETKU U BUJA

XHUMHYECKOH CBI3U

Baxwnelimme mnpeacraBuTeNM HEOPraHUYecKHX BemecTB. Hemeramnsl U ux

coeIMHEeHMs. MeTaibl M UX COeJUHEHUS

4.1

4.2

4.3

Knaccupukanuss 1 HOMEHKJIATypa HEOPraHMYECKUX COCIMHEHUI: OKCHIOB
(coneobpa3zyromue: OCHOBHBIE, KHCIIOTHEIE, amdoTepHbIe) u
HecoJieoOpa3yrollie; OCHOBaHUM (LIENOYM W HEPAaCTBOPHUMBIE OCHOBAHMS);
KUCJIOT (KUCIIOpoJcofepkale U OeCKHCIOPOJHbIE, OJHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJIel (CpeIHUX U KUCIIBIX)

dusznueckue M XHUMHUYECKHE CBOWCTBA MPOCTHIX BELIECTB-HEMETAJIOB:
BOJIOPOJIa, XJIOpa, KUCIOPO/a, CEPHI, a30Ta, pochopa, yriepoaa, KpEeMHHS
dusnueckue M XUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-METAJUIOB: JIMTHUA,
HATpUSl, KaJIWs, MarHUsl ¥ KaJblUs, ATFOMUAHUS, JKee3a. DIEKTPOXUMUIECKUN

paa HaprI)KeHI/Iﬁ MCTAJIJIOB

4.4

dusnyeckne U XUMUYECKHIE CBOMCTBA BOOOPOJHBIX COC}IHHGHI/Iﬁ HEMCTAJJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPO/IA, aMMUAKA

4.5

4.6

duznyeckne U XMMHUYECKHE CBOMCTBA OKCUAOB HemeramioB: cepbl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuus(IV). [Tonyuenue
OKCHJIOB HEMETAJIIIOB

Xumnueckne cBoiicTBa OkcuaoB: MetawioB [A-IIIA rpymm, muaka, memu(ll) u

xemneza(ll, III). [Tony4yernne oKCUI0B METAIIIIOB




4.7

4.8

4.9

XWMHYECKHE CBOMCTBA OCHOBAHWUN M aM(OTEPHBIX THIPOKCUIOB (Ha MpUMeEpe
THAPOKCHJIOB QIIOMUHHUSA, JKelie3a, UMHKA). I[lomydeHue OCHOBaHMA U
aM(pOTEePHBIX TUIPOKCUIOB

OO6mue XUMHYECKHE CBOMCTBA KHUCIIOT: XJIOPOBOJOPOIHOM, CEPOBOIOPOIHOM,
CEpHUCTOM, CEpHOU, a30THOH, (ocPOopHOIA, KpeMHUEBOH, yroapHO. OcoObie
XMMHYECKUE CBOWCTBA KOHIEHTPUPOBAHHOM CEPHOM M A30THOM KHCIIOT.
[Tonyyenue kucior

OO6mue XUMHYECKHE CBOMCTBA CpeHUX coJied. [Tomydenue comneit

4.10

[Tonyyenue, coOupaHHe, pacro3HaBaHHWE BOJOPOJA, KHUCIOPOJAa, aMMHaKa,

YTJIEKUCIIOTo ra3a B JlabopaTopuu

4.11

[Tonyyenne aMMuaka, CEpHOM U a30THOW KUCIJIOT B MPOMBIIIIEHHOCTH. O0Imue

CII0COOBI MMOJIYYCHH S MCTAJIJIOB

4.12

I'eneTtmueckas CBA3b MCXKY KilaCCaMU HCOPTaHUYCCKUX COCI[I/IHCHI/Iﬁ

XUMHYECKHE p€aKnuu

5.1

5.2

5.3

Knaccuukanus XuMAYeCKUX peakInil 0 pa3IMYHBIM MPU3HAKAM: 10 YUCITY H
COCTaBy YYacTBYIOIIMX B PEaKIMM BEIIECTB, M0 TEIUIOBOMY 3(¢eKTy, mo
M3MEHEHHIO CTEeICHEH OKHUCICHUS XUMHUUECKHUX DIIEMEHTOB

TennoBoit 3¢ ekt XUMUUECKOH peakuy, TEePMOXUMUYECKHE YPaBHEHHSI. DK30-
U OHAOTCPMHUUYCCKUEC PCAKIUU. TepMOXI/IMI/I‘-IeCKI/Ie YpaBHCHHA
OKHCIUTENTBHOBOCCTAHOBUTEbHBIE peakiuu. OKUCIUTENN U BOCCTAHOBUTEIIN.
[Ipoueccel  OKHMCIEHHMSS W BOCCTAaHOBJEHHUS.  ODJEKTPOHHBIA  OanaHc

OKHCIIMTEIbHOBOCCTAHOBUTEIILHOM peakuuun

54

Teopus 2MeKTPOIUTHYECKON Arcconranuu. KaTnoHbl, aHMOHBI. DJIEKTPOIUTHI U

HEIJICKTPOJHUTHI. CunbHbIC U c1aObIe QJICKTPOJIUTHI. CrencHb JAUCCOoManmn

5.5

Peakiiun monHoro oOMeHa. YcCJIOBHS MPOTEKAHHS pPEaKIUi MOHHOTO OOMEHa,

IIOJIHBIC U COKpaH_IéHHLIC HOHHBIC YPaBHCHUSA peaKHI/IfI

6.1

XHMHS M OKpYyKarolas cpeia
BemecrBa u Marepualibl B IIOBCEIHEBHOM JKHM3HU 4elloBeKa. be3omacHoe
HCIOJIb30BaHNE BELIECTB M XUMHUYECKHX peakuuil B J1abopaTopuu U OBITY.

HepBa;I IIOMOIIb ITPpHU XUMHYCCKUX OKOT'aX U OTPABJICHUAX

6.2

6.3

XUMUYECKOe 3arpsi3HEHUE OKpyKarolledl cpeabl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TOYBbI, BO3AyXa M BOJOEMOB), CHOCOOBI €ro MperoTBpAIlEeHUs
[Ipenensnas gomycrumas koHueHtpanus BemiectB (IIJIK). Ponp xumuum B
pELICHUH HKOJIOTHYECKUX MpobieM. YcuieHHe NapHUKOBOro H(dekTa,
paspyleHre 030HOBOTO CJIOS

IIpumenenue cepsbl, a3ora, Gochopa, yriepoaa, KpEMHHUSI U UX COCAMHEHUI B

6I>ITy, MCIUIUHEC, MPOMBIINIJICHHOCTH H CCJIHBCKOM XO3SICTBE. HpI/IMeHeHI/Ie




METa/UIOB W CIUIAaBOB (CTajb, YYyryH, IIOpAIIOMHUHHK, OpoH3a) B OBITY U
MIPOMBIIIJIEHHOCTH UX coeAnHeHU. [IoHsATHE 0 KOPPO3UK METaNIOB, OCHOBHbBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3HU
64 [IpupoaHble WCTOYHUKH YIIIEBOJAOPOJOB (Yroyib, MPUPOIHBIA Ta3, HE(Th),
' MPOAYKTHI MX NIepepaboTKu (OEH3UH), UX POJIb B OBITY U IPOMBIIIJICHHOCTH
[lepBoHavasbHbIE MOHATUS OO0 OPraHUYECKUX BEIECTBAX KAaK O COEAMHEHMAX
65 yriepoaa (MeTaH, 3TaH, 3TUICH, alleTHUIICH, 3TaHOJ, TIIMIEPHUH, YKCYCHAs KUCIIOTA).
' [TonsiTrie 0 OMONOrMYEeCKH BaKHBIX BEILIECTBAX: KHUpaX, OENKax, yrieBoax — U UxX
POJIN B )KU3HH YEIIOBEKA
7 Pacuérsr:
7.1 o GpopmynamM XUMHUYIECKUX COSTUHEHUN
7.2 Macchl (MaccoBOM) J10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMUYECKHM yPaBHEHUSAM

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA
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