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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mO XWMHH Ha YypPOBHE OCHOBHOTO 00mero o0pa3oBaHHs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTaAHUS
U C Y4€TOM KOHIICTIMK TpernojaBaHus ydyeOHOTo mnpeameTa «XUMHUS» B
oOpa3oBaTenbHBIX opranu3anusix Poccutickoit denepamnum.

[Iporpamma 1mo Xumuu Oa€T TPEACTaBICHHE O LENAX, OOIIeH cTpareruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, YCTaHABJINBAET 00s3aTeNIbHOE IPEAMETHOE CoJiepKaHue,
npeaycMaTpUBaeT paclpeielieHue ero Mo KiaccaM W CTPYKTYPUPOBAHUE 10
pazienaM M TeMaM MpOrpaMMbl MO XHWMHUH, OINpPEIETseT KOJUYECTBEHHBIE U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJEAOBATEABHOCTh M3YYEHHUS XHMHUU C YYETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroUIuMXxCsi, OMNpPEAeNSseT BO3MOXXHOCTA TMpeaMera s
peanu3aiuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTelbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO OOINETO OOpa3oBaHUs, a TaKKe TPeOOBaHMM K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH N3YUYEHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4e0HOTO co/iepKaHusl.

3HaHWE XHUMHUHU CJIYKUT OCHOBOU i (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACcTaBiICHUl O MaTepUaIbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (QopMUpyEeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUSIX
SHEPrUu U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOI U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3ydenue xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH  JUII  CaMOpPa3BUTUS |
dbopMupOBaHUs KYJIbTYPhI IMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B (DOPMUPOBAHHE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOM  JIESITENIbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCICIOBATEIBCKUX YMEHUW, HEOOXOIWMBIX KaKk B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM TSI TEIHHOCTH;

3HAKOMHUT CO CHEIU(UKOW HAYYHOIO MBIIIEHUS, 3aKIa/bIBA€T OCHOBBI
LEJI0CTHOTO B3IJIA/1a HA €JMHCTBO PUPO/IbI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYaIOIUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K ECTECTBEHHO-
HAay4YHBIM 3HAHUSM, K [IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHUH Ha ONPEIEIEHHOM 3Tane eé
pa3BUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX IIOHSATUU
OPraHUYECKON XUMUH.

CrpykTypa coaepkKaHus MPOrpaMMbl MO XUMHH C(OPMHUPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
IIOHATUN O XUMHUYECKOM JJIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATUN O XUMUYECKON
peakuun. OO€ 53THU CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl 1O MPUHIHUILY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HMS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

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

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelnCTaBlICHUA 00 BIEKTPOJUTUYECKON JIHUCCOLMAlMM BEUIECTB B
pacTBopax.

TeopeTudyeckue 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OMIMPHUYECKU
MOJyYEHHBIX U OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS MIOCIEAOBATEIBHO OT OJIHOTO
YPOBHSI K JIpyrOMY, BBINIOJIHASL (PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOWCTB,
CTPOEHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHS U MTOITYYEHHS N3YyYaeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM IPUPOJIbI, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUS B Hayke. M3yueHne XMMHUM NMPOUCXOJWUT C NMPUBICYECHUEM 3HAHUN W3
paHee M3yYCHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii mupy», «buomorus. 5—7
KJIaCCh» U «Pu3uka. 7 Kiacey.

[Ipy wW3yyeHMH XUMHH M[POUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYpBI. 3a1a4a
y4eOHOTro MpeaMeTa COCTOUT B JOPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BaXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJI0KEHUM, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapakTepa, s3blka HAayKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TO3HAHUS MPU MU3YYCHHUH BEIIECTB M XMMHYCCKUX PEaKIIHi, B
GbopMHPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U UX IPUMEHEHUH B y9€OHO-
MO3HABATEJIBHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3Ha4YCHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (GOpMHUPOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOYy4YEeHMs] Ha CHCTEMaTH4YEeCKOe MpUOOIIEHUE
oOydaromuxcss K CaMOCTOSITEIbHON MMO3HABATEIbHON JEATEIHHOCTH, HAYYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMI0O U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIONINX YHUBEPCAIbHOE 3HAYCHUE MIJIs
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATIBHOW W  €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpY’KaoIlIer0o MHUpa, WCIOJb3ysl 3HAHWS U OIBIT, MOJyYEHHBIE MPH H3yYCHUH
XUMUH, IPUMEHSITh UX TIPH PEIICHUH TTPOOJIEM B ITOBCETHEBHOW KU3HU U TPYAOBOU
NeSITeIIbHOCTH;

— ¢opMmupoBaHHEe y OOydYalOIIMXCA TYMAaHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM MJi BBIPAOOTKH IKOJIOTHYECKHU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUSI CBOETO 3/I0POBbS U OKPYKAIOIIEHW IPUPOLHOU CPEBL;

— pa3BUTHE MOTHBAllMUM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI M HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

Oo1ee 9rcio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU Ha YPOBHE OCHOBHOTO
obmiero oOpa3oBanus, cocraBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYabHbIC XUMHUYECCKHUE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKHE BJIeMEHTbl. CHUMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX 3J€MEHTOB. 3aKOH
IIOCTOSIHCTBA cOCTaBa BelecTB. OTHOcHUTENbHAs aToOMHas Macca. OTHOCHUTEIbHAS
MOJIEKYJIsIpHas Macca. MaccoBast oIl XMMHUYECKOTO 3JIEMEHTA B COCIMHEHUMU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEIMHEHU.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMHAYECKAsl pEakys U €€ MPU3HAKH.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XUMHUYECKHe ypaBHeHUsA. Kiaccudukanus
XUMUYECKUX pPEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOM IMOCYOMW, MpaBWiIaMu paboThl B Jab0opaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (TOpPEHHE CBEUYM, MPOKAJIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMCAHWE MPU3HAKOB IMPOTEKAHWS XMMHUYECKHX peakUuid (pasjoKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
meu (1) mpu HarpeBanuu, B3auMoieicTBHE *Kene3a ¢ pactBopoM cosid meau (I1),
U3y4YeHUE CIOCOOOB Pa3esIeHHUs] CMECEH: C MOMOILbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadus, IpOBEACHHE OUUCTKH IMOBAPEHHOMN
CONMM, HaONIOCHHE W  ONHCAHWE  PEe3yJbTaTOB  MPOBEACHUS  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

Ba:xkueiiue npeacTaBUTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3neMeHT u mpocroe
BeniecTBo. Haxoxxaenwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcunbl. I[lpumenenue xkuciopona. CrocoOsbl
MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPO/a.



TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TePMOXUMHUYECKHE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIOS.

Bonopon — aneMeHT u mpocToe BeuecTBo. Haxoxkaenue Boaopoaa B IpUpoe,
bu3nUecKue 1 XuMHUYECKHUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI oTydyeHust. Kucnotsl
Y COJIH.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 107151 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBAHUA.
Pose pacTBOpOB B mpupo/ie U B XKU3HU 4esioBeKa. KpyroBopoT BoAbI B MPUPOJIE.
3arpsi3HEeHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHJIOB:  cosieoOpa3yromiye  (OCHOBHBIC, KHUCJOTHBIE, aM(OTEpHBIE) U
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3WUECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [losryyeHre oCHOBaHUM.

Kucnotel. Knaccuduxanus xkucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKe U XMMHYECKHUE CBOWMCTBA COJICH.
[Tomyuenue coieil.

['eHeTnyeckas CBSI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEIECIICHHUE COEPKaHUs KUCIOPOAa B BO3AYyX€E, MOJTyUYEHHUE,
coOuMpaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJICHCTBUSA BEIIECTB C KUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
npeKpalieHus ropeHus (moxkapa), 03HakoMJIEHUE ¢ 00pa3liaMu OKCUI0B U OITUCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHWE, pacClO3HaBaHHE M U3YYCHHUE CBOWMCTB
BOJIOpoJia (ropeHue), B3aumo/ierictsue Bogopoaa ¢ okcuaom meau (II) (Bo3moxxkHo
UCITOJIb30BAaHUE BUICOMATEPUATIOB), HAOIIOACHUE 00PA3II0B BEIIECTB KOJIMYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
pacTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OMNPENEIEHHOW MAacCOBOM HOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJCICTBUE BOJIbI C MeETa/UlaMH (HAaTpUEM H
KaJIbllueM) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEIOBAHUE
00pa3IioB HEOPTAaHUIECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIIOEHNUE N3MECHCHHUSI
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIENOYEH, N3YUEHNE B3aUMOAECHCTBUS



okcuna meau (II) ¢ pacTBOpoM cepHOM KUCIIOTHI, KUCJIOT C METallJIaMHU, pPEeaKIui
HEWUTpaIu3aluy, NOJyYEeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OIHOTO
MeTaJljla IPYyTUM U3 pacTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN.

IHepuoauueckud 3akoH u Ilepuoguyeckasi cucreMa XUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OxucANTEeILHO-BOCCTAHOBUTEILHbIE PeAKIIMU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsl [lepuonnyueckoi
cucteMbl xumudeckux snemeHToB J[. M. MenaeneeBa. llepuonbl W TrpyIIibl.
@U3NYECKUN CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI DJIIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aroMOB NepBbIX 20 XUMHUYECKHUX  BJIEMEHTOB
ITepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepuCTUKAa XUMHUYECKOIO
3JIEMEHTA 10 ero nosoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM W3MEHEHUS paJnyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMUYECKHUX CBOMCTB MO IrPpyImaM U Mepuoaam.

3nauenue [lepuoguueckoro 3akoHa u [leproauyueckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisspHAss W HEMOJISIPHAs))  CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMHUECKUX AIIEMEHTOB. IOHHAsI CBS3b.

Crenenbp  okuciieHusi.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBHE
IUAPOKCUIA LMHKA C pacTBOPAMHM KHCIOT W IIEJIOYEH, MPOBEIAECHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakinu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceasu

Peanuszanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHHM XUMHHM B 8 Kilacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJIETbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.



OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHSA: HAYYHBIA (PaKkT, TMIOTE3a, TEOpHS,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MePUOIUNIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHOe€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUECKHE BEIWYWHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, TIAHEThI, 3BE3/1b1, COJHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MOPO/IbI, TOJIE3HbIE
HCKOMAaeMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepuognuecknii 3akoH. Ilepuoanueckasi cucTeMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHue BelecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccuduxkaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCAIIMXCS K Pa3JIMYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3auyHbIM MMPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEeW OKMCIICHUS XUMHUYECKUX 3JIEMEHTOB, IO 00OpPaTUMOCTH, IO
YYaCTHUIO KaTalu3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [loustue o karanuse. [lonsatne o xumuyeckoM paBHoBecuu. DakToOpBHI,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI

OKHCIIUTEIHbHO-BOCCTAHOBUTEIILHBIX ~ PEAKIUii €  HUCIOJB30BAHMEM  METOJa
3JIEKTPOHHOTO OaaHca.



Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMu4ueckon cBsizu. CreneHs aucconuanuu. CUIbHBIC U ClIa0ble AIEKTPOIIUTHIL.

Peakuuu noHHOro oOMeHa. Y cioBus MPOTEKaHUs PEaKIMil HOHHOTO 0OMEHa,
IIOJIHBIE M COKpAalIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBolicTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALIUY.
KauecTBeHHbIE peakiuy Ha HOHBI. [IoHATHE O THIpONIM3E COoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHMYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U anmasza), CIOKHBIX BEILECTB
(xJopuaa HaTpus), UCCIAEAOBaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON pEAKIIUU OT
BO3JICMCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
pPacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHN KHCIIOT, IIEJI0YEN U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHMS] peaKkIUuil HMOHHOro oOmeHa (oOpa3oBaHHME OCaIKa,
BBIJICJICHHE Ta3a, OOpa30BaHUE BOJbI), OINBITOB, WUIIOCTPUPYIOIIUX HPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIMil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCUHEHMsI), pAacllO3HaBaHME HEOPraHMYECKHX BEUIECTB C  IOMOIIBIO
KAauECTBEHHBIX PEaKIMil Ha MOHBI, PELIEHUE IKCIIEPUMEHTAIbHBIX 33/1a4.

Hemertanbl U MX coeinHeHU

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUecKrue CBOICTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, wienodamu). Xsopoonopod. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBA, IOJIy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia HA OPTaHU3M YeJIOBEKA. BaxkHeNIME XJIOPUIbI U UX HAXOXKIECHUE B
IPUPOJE.

O6mast xapaktepuctuka sneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOIOPO, CTpOCHUE, (PU3HUYECKHE U
XUMUYECKHEe CBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKIMH, JISKAIIUe B OCHOBE
IPOMBIIIJIEHHOTO CIIoco0a IMOJIyYeHUsI CEpHOW KUCIOTHL. IIpuMeHeHue cepHOi
kucnoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJab(paT-HOH.
Haxoxnenue ceppl M €€ COoenMHEHUMM B Ipupone. XUMHUYECKOE 3arpsA3HEHUE
OKpPYXaIOLEl Cpelbl COECOUHEHUSIMHU cepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 IPEIOTBPALLICHMS.



OOmiast xapakTepucTuka 3yeMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XMMUYECKHUe CBOMCTBA, MOMyuyeHrue u npuMenenue. Coiau aMMOHUS,
ux GU3NUECKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakilus Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoidydyeHHe, (QU3NUECKUe U XUMUYECKUE
cBOiicTBa (00OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CrHenu(puIecKue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHHUSI B KAYECTBE MUHEPATLHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHHE BO3ayXa, MOYBbl U BoA0EMOB). docdop, amioTponHbie
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxenn gocdopa
(V) u dochopnas kucnora, puznueckue U XUMHUYECKUE CBOMCTBA, MOJIyYCHUE.
Hcnonb3oBanue (hochaTroB B KaueCTBE MUHEPATBHBIX YI00PEHHUIA.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/, ATTIOTPOIHbIE MOIU(DUKALUY,
pacnpocTpaHeHue B IPUPOAE, PU3NYECKHE U XUMUYECKHUE CBOMCTBA. AJICOpOLHS.
Kpyrosopor yrimepona B mnpupoxae. Okcuabl yriepojna, UX (U3HYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE HAa JKUBBIE OPTraHU3MBI, TMOJy4Ye€HHUE U
IpPUMEHEHHE. DKOJIOTUYEeCKUe MpoOiIeMbl, CBA3aHHbIE ¢ okcuaoM yriaepoaa (IV),
TUI0TE3a TJ00aJBHOTO MOTEIJICHUsI KJIMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KUCcIoTa W e€ coid, UX (pu3Mdeckrue W XUMHUYECKHE CBOWMCTBA, MOJIY4YCHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHbI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIEHHOCTH U CEJIbCKOM XO3SIHCTBE.

[lepBoHaUaNIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKTHl WX TmepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpaX, OeNkax, yrieBojax — U ux
polu B OKM3HM 4YelloOBeKa. MarepuanbHO€ €IMHCTBO OpPraHMYeCKHX U
HEOPTaHUYECKUX COCTMHEHUH.

Kpemuuii, ero ¢Qusmueckune u XUMHYECKHE CBOWCTBA, TMOJIYYCHHE W
npuMmeHenue. CoequHeHus KpeMHus B pupoze. O01re npeacTaBieHus 00 OKCHie
kpemuus (IV) u kpemaueBoit kucinore. CUITUKATHI, UX UCIOJIb30BaHUE B OBITY, B
IPOMBINIICHHOCTH. BakHelme cTpouTenbHbIe MaTepualbl: KEpaMHKa, CTEKIIO,
IIEMEeHT, OeToH, kene300eToH. I[lpobmembl 0€30macHOrO0  MCIOIb30BaHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumeHm:

U3y4eHre 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
MIPOBE/ICHUE KAYE€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHE MPU3HAKOB



UX TPOTEKAHMS, OMBITHI, OTpa)karolre (QU3NYECKHe M XUMHUYECKHE CBOWCTBA
TraJOr€HOB M WX COEJWHEHHH (BO3MOXKHO HCIIOJB30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHUE TIpoliecca O0YTIIMBaHUs caxapa MoJi JeHCTBUEM KOHIIEHTPUPOBAHHOMN
CEpHOM KHCJIOThI, U3YyYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
MpPOTEeKaHUs, O3HAKOMJIEHHE ¢ (PU3UYECKMMU CBOWCTBaMH a3oTa, ¢ochopa u ux
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
U pocopHbIX yAOOpeHUi, NoaydyeHue, coOupaHue, paclo3HaBaHUE U M3yuEHUE
CBOMCTB aMMMaKd, NPOBEACHUE KAYECTBEHHBIX PEAKIWM HAa HOH aMMOHHA M
dochaT-MOH W H3yYEeHUWE TNPU3HAKOB MX NPOTEKaHUsS, B3aUMOJCHCTBUE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), HM3Y4YEHHE MOJEIEH KpPUCTAUIMYECKUX pElETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PaCcTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM NIPOTHBOIa3a, IOJY4YEHUE,
coOupaHue, pacro3HaBaHWE M U3YUYEHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYCHUE MPU3HAKOB HX
IIPOTEKaHUs, O3HAKOMJICHWE C MPOAYKIMEH CUIMKATHOM IPOMBIIUIEHHOCTH,
pelIeHne JKCIEPUMEHTAIBHBIX 3aJad MO TeMe «BaxHeWlne HEMETauIbl U UX
COETUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO11ast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosioxkeHuss B llepuommueckor cucreme xumuyeckux diaemeHTtoB . U.
MenneneeBa u ctpoeHuss atomoB. CTpoeHHE MeTauIoB. MeTtayndeckasi CBsi3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAX
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
ciocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIC
CHOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UYyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[{enounble MeTambl: nonoxkeHue B [leproanueckoil cuCTEME XUMUYECKUX
anemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B IPUPOJE.
du3nuecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanusi). OKCUIbsl U
TUAPOKCUIbI HaTpusi W Kanus. lIprMeHeHue IIeNOYHbIX METAUIOB M HUX
COEJIMHEHUH.

[Ilenouno3emenpHblE META/UIBl MAarHUM W KaJdbLUHM: TIOJOXKEHUE B
[lepnoguueckon cucreMe xumuueckux anemMeHnToB /1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJeHne B npupoje. Pu3ndeckue U XUMUYECKHE CBOWCTBA MarHus 1



KaJibIusl. BaxkHeiiime coeJuHeHUs! KabIus (OKCUI, TUAPOKCUI, coln). ZKECTKOCTH
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpOEHUE aroma, HaXOXIACHUE B mpupojge. Pusnueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHUJIA U THAPOKCHIA
AJTFOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MengeneeBa, CTpOEHHE aTOMa, HAaXOXJIEHUE B mpupojac. Pu3nMyeckue u
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, THIPOKCUIBI U cosin kenesa (I1) u xenesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBaAMH, H3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
WCIIOJb30BaHNE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPHU3HAKOB  MPOTEKaHUs
Ka4eCTBEHHBIX PEAKIIMi HA HOHBI: MarHus, KaJIbIUsl, ATFOMUHUS, ITMHKA, sxkene3a (1)
u xenesa (III), menu (II), HaOmromeHWE W OMHMICAaHWE IIPOIIECCOB OKpAITHBAHUS
MJJaMEHH MWOHAaMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), UCClIeJOBaHUE aM()OTEPHBIX CBOMCTB TUAPOKCHUIA ATTFOMUHUS U
TUJPOKCHAA IIMHKA, PEIICHUE dKCIEPUMEHTAIbHBIX 3a/1au 1o Teme «BaxHeliue
METaJUIbl U UX COCTMHEHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XM3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHNE BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XHMHYECKUX 0KOTax U OTPaBJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas I0mycTUMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xumMuu B peneHun dK0JIOrHYeCKUX
npooiem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3€M NMPU HM3YYEHHM XUMHUHM B 9 Kiacce
OCYILIECTBIISIETCS 4E€PEe3 HCIOJb30BaHME KAaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJIEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OO1ue ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccupuKalusa, NEepUOAUYHOCTb, HAOIIOECHUE,
IKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/I, H30TOTIHI,
pPaliOaKTUBHOCTb, MOJIEKYIa, AIEKTPUUYECKUI 3apsi, MIPOBOHUKH,
MOJYIPOBOHUKY, AUDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAILTUICCKAs
pemérka, CruiaBbl, (PU3MUYECKHE BEIMYMHBI, CAUHUIIBI W3MEPEHHS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, FKOCUCTEMA, MHUHEPATHLHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE IOPObI, OJIE3HBIE
UCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAIULIMOHHBIMU POCCUUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIuyHOCTHBIE ~ pe3yJbTaThl  OTPaXalOT  TOTOBHOCTh  OOYy4YarOUIUXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)IaTpuoTHYECKOro BOCIIMTAHMS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACIICAUIO0, MOHWMAaHUS 3HAYEHHUS XMMHUYECKOWM HAyKH B KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpaA U OOIIIECTBA;

2)rpamaaHCKOro BOCIIMTAHUA:

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax H MpaBUJIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOMCCIIE0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX JICSITEIIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JAESATEIbHOCTH MPHU BHIIOIHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3a/1ayd, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO37[aHNH Y4EOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO M B3AaMMOTIOMOIIIH
B MPOIIECCE ATOM yueOHOM e TENHHOCTH, TOTOBHOCTH OIEHWBATh CBOE MOBEJCHUE
M MOCTYIKH CBOMX TOBApUIIEH C IMO3UIHUM HPABCTBEHHBIX W MPABOBBIX HOPM C
YYETOM OCO3HAHMS MTOCIEICTBUNA MOCTYNKOB;

3)LEeHHOCTH HAYYHOI'0 MO3HAHUSA!

MHPOBO33PEHYECKUE TPEJICTABICHNUS O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PA3BUTHsS HAYKH U COCTABIISIOLIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUM MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CpEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMUIO, IPOSKTHOM M  HCCIIEIOBATEIIbCKOMN
JEATEIIbBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyUCHHS B
JIaTbHEHIIIEM;

4)(popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH W3HU, OTBETCTBEHHOIO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 JKU3HU, OCO3HAHHE TMOCJIEICTBUN W
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBuid O€30MacHOCTA TpU  OOpalleHUu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5)Tpy10BOro BOCIIMTAHMSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOM AEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHHUS  TPEAMETHBIX  3HAHUW TI0  XUMHH, OCO3HAHHBIH  BBIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aJalTUPOBATHCS B TPOQPECCHOHATILHOM Cpejie;

6)3K0J10rM4eCKOro BOCIIUTAHMS

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ1 0€30MacHOTO MOBEICHUSI P padOTe C BEIIECTBAMU, a TAKKE B CUTYaIIUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJTBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOI,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMmeranpeaMETHBIX pe3yJbTATOB BBIICISIIOT 3HAYUMBbIC IS
dbopMHUpOBaHUS MUPOBO33PEHUS OOIIICHAYIHBIC TTOHITHS (3aKOH, TEOPHS, TPUHITHTI,
runore3a, (¢akT, CHUCTEMa, TIPOIECC, OJKCIEPUMEHT U JpPYyroe.), KOTOpbhIe
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 3TUX MPEaAMETOB (OPMHUPOBATH MPEACTABICHHUE O IEIOCTHOMN



HAay4YHOW KapTHUHE MHUpPA, U YHUBEpCAIbHbIC YUeOHbIE NeCTBUS (IT03HABATEIbHbIC,
KOMMYHUKATHBHBIC, PETYJISTHBHBIC), KOTOphIE oOecreunBaioT (OpMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCIMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIILICHUSI TPU OCBOECHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH VISl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB M XUMHYECKUX pPEaKIHM,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHYECKON PeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MIPOTHBOPEYUMS B U3yUaEMbIX MPOLIECCAX U SIBJICHUSIX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI JIs1 (JOPMUPOBAHUS TUIIOTE3HI 110 TTPOBEPKE
MPABWIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

PUOOpPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OpPraHU3aIllid M TIPOBEACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTIaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOJYyYaeMyl0 U3 pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIEHWBATh MNPOTHBOPECUUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3ju4HbIE METOJbl U 3aMpPOChl MPU NOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsSi BBITTOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEIEHHOTO THUIIA, TIPHOOPETEHHUE ONBITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIOXXHBIMUA CXEMaMH, JAuarpaMMaMu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMSI 3a/1aBaTh BOMPOCHI (B XO€ Auayiora 1 (WIK) TUCKYCCUH) IO CYLECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSl  NPEJCTaBIATh  MOJYyYEHHbIE  pe3yJibTaThl  ITO3HABATEIIbLHOU
NEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOMU
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINPEICICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Hanbosee 3PpGeKTUBHBIE CIIOCOObI peleHusl YUeOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOIO pe3yJibTaTa 3asBJICHHON LETU, YMEHHE
MCIIOJIB30BATh M aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JNeucTBUM, crnenuduueckue g OpeAMETHONM o0nactu  «XUMHUS», BUIABI
JNEATEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHMS, €ro  HWHTEPHpPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSITHH: aTOM, MOJIEKYJa,
XAMHUYECKUN JJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BENIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIeMEHTa B COSTMHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ U SHJOTEPMHUUECKHUE PEAKIINH, TEII0BON A EKT peakiumy,
SAJIpO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs] KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, WMOH, KATHMOH, AaHWOH, PAacTBOP, MaccoBas [JOJs BEIIECTBA
(porieHTHAsI KOHIIEHTPAIKsi) B PaCTBOPE;

e WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e UCIMOJB30BaTh XMMHUYECKYIO CHMBOJIMKY [IJI1 COCTaBieHUs (opMyi
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e OMpEENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJICKHOCTh BEHIECTB K OMNPEACIEHHOMY KJIACCy COCIMHEHHUM IO
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpeiBath cMmbica Ilepuommueckoro 3akona J[. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TMEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XMMHWYECKUX 3JIEMEHTOB OT WX MojoxkeHus B Ilepronndeckoil cucreme,
3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHMSI, 3aKOHA ABOTaIpo;

e OMWCHIBATH M XapakTepu3oBaTh Tabmmunyio Gopmy Ilepuoamdeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdoyHas noarpymnmna (b-rpynmna)», mManeie u
OONBIIE TEPHOJBI, COOTHOCHTH OOO3HAYEHHUS, KOTOPHhICE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sApa, 0011ee YUCII0 SJIEKTPOHOB U
pacrnpezieNieHUue UX MO0 AIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATH XMMHUUYECKUE SJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOrO »3JIeMEHTa MO (opMmysie COeAUHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAITN MBICIIUTECILHOMN EATETLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTeMaTH3aluio, KiaccudUKaIuio,
BBISIBJICHUE TPUYMHHO-CIICACTBEHHBIX CBSI3€d — JUISI M3YyUYECHUS] CBOWMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
NMO3HaHUs — HaAOMIOJeHNEe, M3MEpPEeHHe, MOICIUPOBAHWE, IKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPaBUJIaM MMOJIb30BAHUS XUMHUECKOU MOCYA0M 1 1a00paTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuWiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHYECKHUX OTIBITOB IO MOTyYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomopoa M KHCIOpOJa), TPUTOTOBICHUIO PAaCTBOPOB C OMpeneIEHHON
MacCoOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOJAUTH
XUMHUYECKHE DKCIEPUMEHTHI IO PACTO3HABAHUIO PACTBOPOB IENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JaKMYyC, (eHONPTAICHH, METUIOPAHK

U pyTHE).

K xoHIy 00yueHus B 9 kjiacce npeaIMeTHbIC pe3yJibTaThl HA 0A30BOM YpPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKIMsi, XUMUYeCKasi CBsI3b, TEIIOBOU 3(PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  PACTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBIC PEaKIMH, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCJIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHUE, AJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHas, MOHHAas,
MeTaJlTn4yecKas ), KpucTaindeckas pereTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUUYECKON PEaKIUM, NPEACTbHO JIOMYCTUMAas KOHIEHTpaIUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYyIl
BEIICCTB M YPABHEHUN XUMHUYECKUX PEAKITU;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (opMmylie, XapakTep Cpelibl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica [lepuonmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIHUCHIBATH U XapaKTepHU30BaATh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOIMUECKON TaOIUIIE, C YNCITOBBIMH
XapaKkTepUCTUKAMH CTPOEHUS aTOMOB XMUMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeesieHue HX 10
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIMEe 3aKOHOMEPHOCTU B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIMHEHUH B Mpejenax MajblX NEPUOJIOB U
IJIaBHBIX TOJATPYMI C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHUYECKUX JJICMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CICIUPUICCKUE XHUMHUYCCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OMNUCAHUE
MpUMEPaMU MOJIEKYJISIPHBIX Y HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUS DJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEH U COJIEH, ITOIHBIE U COKPAILIEHHBIE YPABHEHNS PEAKIIMM NOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHA;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJII0 XMUMHYECKOTO »3JeMeHTa Mo (opmylie COoeAMHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIny;

COOJTI0IaTh TIPaBHUIIA MTOJIH30BAHNS XUMUYECKOHN TIOCY0H 1 Ta00paTOPHBIM
o0opyZoBaHMEM, a TaKXe IMpaBuia oOpalleHuss C BEIIeCTBAMU B
COOTBETCTBHUM C MHCTPYKIMSIMH TIO BBIMOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIICCTB
(aMMmaka M yriaeKkHucIioro rasa);

MIPOBOIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEII[ECTB: PACMO3HABATH OMBITHBIM MyTEM XJIOpUI-, OpOMUA-, WOIMI-,
kapOonat-, (docdar-, cunukar-, cynbdar-, TUAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MPUMEHSTH OCHOBHBIE OTIEPAIIU MBICIIUTEILHOM IEATeTbHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMAaTH3AIINIO, BBISBIICHUE IPUUYNHHO-
CJICICTBEHHBIX CBSI3€H — JIJI1 M3YyUYEHHs] CBOMCTB BEIIECTB U XMMHYECKUX
peakmuii, E€CTECTBEHHO-HAy4YHbIC METOABl TO3HAHUS — HaOIIOICHHE,
U3MEpEeHUe, MOICIIMPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosun4yecTBo 4acos
Ne HanmenoBanmue pa3jiesioB u JyekTpoHHbIE (IU(PPOBBIE)
KoHTpoJbHbIe IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Paznen 1.1lepBoHayasibHble XUMHYECKUE TIOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubmuorexa [JOK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YyeoBeKa
BelectBa 1 XuMu4ecKkue bubmuorexa [JOK
1.2 15 1
peakuuu https://m.edsoo.ru/7f41837c
Utoro no pazneny 20
Pazjnen 2.BaxuHeiimme npeacTaBuTe/J M HEOPraHNYECKHUX BelIeCTB
21 Boznyx. Kucnopog. [lonstue 6 bubnuoreka [IOK
' 00 oKcuaax https://m.edsoo.ru/7f41837¢c
99 Bonopoa. ITonsarue o 8 1 bubnnorexka [JOK
' KHCIIOTax U COMAX https://m.edso0.ru/7f41837¢
Boga. PactBopsl. [lonsitue 06 bubnnoreka [JOK
2.3 5 1 1
OCHOBAHMSIX https://m.edso0.ru/7f41837¢
94 OCHOBHBIC KJIaCCHI 11 1 1 bubmuorexa [JOK
' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pazjnen 3.11epuoauyeckuii 3akon u [lepuoanueckas cucrema xumuueckux 3jieMmenToB JI. U. MenneneeBa. CTpoeHue aToMoB.

Xumuueckasi cBsizb. OKHCIUTENbLHO-BOCCTAHOBHTEIbHbIE peakuuu



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubmuorexa [JOK
' XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue aToma
XUMHYECKas CBA3b.
3.2 OKHUCIATEIILHO- 8 bubnnorexa [IOK
) https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKITUU
bu6mmorexa [IOK
Hroro o pasneny 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 Bubmorexa ITOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/m P KoHnTposbHbI IIpakTnyeckn (ucpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
e padoThlI e padoThbI
pecypcsbl
Pa3znes 1.BemecTBo U XuMH4YecKre peakuum
[loBTOpEeHME U yriaybieHne 3HaHUH bubmorexa LHOK
11 yEy ) 1 https://m.edsoo.ru/7f41a63
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kjacca 5
bu6mmorexa [IOK
OcHOBHBIE 32aKOHOMEPHOCTH XUMHUECKUX
1.2 N 4 https://m.edsoo.ru/7f41a63
peakuuit
6
DAEKTPOIUTUYECKAS AUCCOIUAITHS bubmorera [JOK
1.3 ' 8 1 1 https://m.edsoo.ru/7f41a63
XUMUYECKHE peakllui B pacTBOPax 6
Hroro no pazneny 17
Paznena 2.HemeTasIbl B UHX cOeIMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX bubmorera [JOK
2.1 4 1 https://m.edsoo.ru/7f41a63
aneMeHToB VIIA-rpynmsl. ["anorenst 5
OO6m1ast XxapakTepruCTUKa XUMUUECKHIX bubnmnorexa [JOK
2.2 anemeHTOB VIA-rpymmel. Cepa u e€ 6 https://m.edsoo.ru/7f41a63
COCIMHCHMUS 6
OO1m1ast XapakTepUCTHKa XUMUYECKHX bubanorexka [JOK
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 https://m.edsoo.ru/7f41a63
COCIMHCHMUS 6



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

OO01mas XxapakTepuCTHKa XUMUIECKUX bubnmoreka [JOK
2.4 anemeHToB [VA-rpynnsl. Yriepon u 8 https://m.edso00.ru/7f41a63
KPEMHHUH ¥ X COCAMHCHHUS 6
Wroro mo pazneny 25
Paznen 3.MeTa/LIbI M X COeANHEHHUS
bubmuorexa [JOK
3.1 OO1ue cBoiicTBAa METAIOB 4 https://m.edso00.ru/7f41a63
6
bu6mmoreka [IOK
3.2 Baxxueiiime MeTaibl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a63
6
Wroro mo paszneny 20
Pasznen 4. Xumus n okpyskawuas cpeia
bu6mmorexa [IOK
4.1 BemectBa 1 Matepuansl B )KM3HU YEJIOBEKA 3 https://m.edsoo.ru/7f41a63
6
Wroro mo pazneny 3
bu6mmoreka [JOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a63
6
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

1o MpeaMeTy

YuyeOHO-MeTOANYECKOE 00ecneyeHne
Ha 2026 2027 y4eOHbIii roa

Xumus

Yuurtenr SApociaaBueBa @.M.
JlaTa 3aroHECHUS ®.1.0. MOAIUCH
IIporpamma YueoHo-MeToanyeckuii kommiekc (YMK) K-Bo uyacos, HefieJb, K/p, ¢/p, TECTOB, MPOEKTOB... | [Ipumeyanue
(c ykazaHueM aBTOpA, (c yka3aHHeM aBTOPA, H31ATEJIbCTBA, I'0J1a BbINYCKA)
H31aTeJbCTBA, roa | Y4eOHUK, yueOHbIe Metoanueckoe o0ecneyeHne y4uTe st 1 mosxyrogue 2 noJsryroaue Tox
Kaac BBINIYCKAa) nocoous Inan
c
Inan ®axr | [Inan | dakr
67 31 36 K.p
8 Pabouas porpaMma VYV4yeOHUK: EpCMI/IH CraHzapT OCHOBHOTO 00IIEro 00pa3oBaHuUs 10 XUMUH. Hp_
yuebnoro  mpeamera | B.B., Kyssmenko H.E., Sgi:;iiaﬂ MpOrpauMa OCHOBHOTo odiero oGpasoBanii | ye K.p Kp | Kp K.p p
«Xumus» Ha yposHe | Jlynun B.B., Jlposnos Pabouast mporpamma y4eOHOTo npenMera «XHMHS» Ha 4 2 2
OCHOBHOTO obmero | A.A. XumMus.8 Kiacc. — | yposre ocHoBHOro 06miero o6pazosarus k YMK no xumuu | Ip.p p.p Op.p | IIp.p Ip.p
obpasoBanuss Kk YMK | M.: llpoda, 2018 — 268 | B. B. Epemuna, H. E. Kyssmenko,A. A. [lposnosa, B. B. | 5 3 2

no xumuun B. B.
Epemuna, H. E.
Ky3pMmeHKo,bA. A.
Hpo3znosa, B. B.
Jlynuna u
METOIMYECKHE
pPEeKOMEHAAIMKA MO  ee
COCTAaBJICHHIO.
CocraButenu: Epemun
B.B., [lpozmoB A.A.,
Kepumos 2.10., 2016

C.

Jlyauna W  MeToAMYecKHMe pEeKOMEHJAIMu 10 ee
cocrapnenuto. Cocrapurenu: Epemun B.B., [lpo3nos A.A.,
Kepumos 2.10., 2016.
.Yuebnuk: Epemun B.B., Ky3smenko H.E., JIynun B.B.,
Jlpo3noB A.A. Xumust.9 xmacc. —M.: JIpocda, 2017.
Epemun B.B.COopHUK 337124 ¥ yIPaKHEHHH 110 XUMHU.-M..:
OO0O»U3narensckuii oM «OnHKke 21 Bex»»,2005 4. Kum
E.Il. Xumnus.8-9xmaccel.IIpaktindaeckne paboTsl.-CapaTos:
JIuei,2009.
Jlugua  P.A., Maprymuc B.b. Xumus.Jlunakrudaeckue
Marepraibl.8-9 kimaccsl. —M.: [lpoda, 2002.

Panenxmiit  A.M., TopmkoBa B.II. Jnnaktudeckuii
Matepuai 1o xumun.8-9 knaccsl.-.M.: IIpocsemenue, 2005
CypoBueBa P.II., Codpponor C.B. 3amamms s
CaMOCTOSATEIbHON paboThI 10 XMMuUK B § Kinacce: Kuura st
yuutens.-.M.: IIpocsemenne, 2005

Xomuenxo I'.I1., Xomuenko U.I". COopHUK 33124 110
xumun.-M.:Hosas Bonna., 2001 .




YueOHO-MeTOANYECKOE 00ecTeueHne
Xumus

1o NpeaMeTy

Ha 2026— 2027 y4eOHbIii roa

Yuurenr SpociaaBuesa @.M.
JlaTa 3arnoJIHEeHUs ®.1N.0. MOAIIUCH
IIporpamma YueboHo-MeToauueckuii komiiekc (YMK) K-Bo uacos, Heneb, K/p, ¢/p, TECTOB,
(c yka3aHHeM aBTOpa, (c yka3aHHueM aBTOPa, M31aTEJbCTBA, F01a BHITYCKA) MPOEKTOB... Mpumeyanne
H3JaTeJIbCTBA, IO/Ia BHIMYCKA)
Knace Y4yeOHUK, MeTtoauveckoe odecredyeHue 1 monyrogue | 2 moayroaue T'on
yueOHbIe yuHTeJIst IIn
nocoous aH
Ilnan | ®akr | [lnan | dakr
68 32 36
9 Paboyas mporpamma y4yeOHOro | YueOHHK: CrauzapT OCHOBHOTO OGIIEro 00pa3oBaHMs
npenmera «Xumus» Ha yposHe | Epemun B.B., o xumuy. PTOC COO Kp | Kp K.p K.p K.p K.p
Pabouas mporpamma ydeOGHOro mpexMera
0cHOBHOTO 0611ero obpasosanns k | Kysemenko H.E., | xuyus» na yposue ocuosmoro oomero | 4 2 2
YMK no xumuu B. B. Epemuna, H. | Jlynun B.B., obpasosarms k. YMK mo xummm B. B. | IIp. | IIp.p Hp.p Hp.p p.p Ip.p
E. Ky3bmenko,bA. A. [Ipo3moBa, | Ipo3moB A.A. Epemuna, H. E. Kysbmenko,A. A. [lposziosa, | p 3 2
B. B. Jlynuna um Metomumdeckue | Xumua.9 Kiacc. B. B. Jlymma n  merommueckue | g
. PEKOMEHAAITNN 10 cc COCTaBJICHUIO.
PEKOMEHAALMH o ee | -M.: I[pO(l)a, Cocrauremu: Epemun B.B., [lpoznos A A.,
COCTaBJIEHHUIO. Cocrasurenn: | 2017. Kepumog 3.10., 2016.

Epemun B.B., [pozno A.A.,
Kepumos 3.10., 2016

.Yuebnnk: Epemnn B.B., Ky3smenko H.E.,
Jlynun B.B., [lpo3nos A.A. Xumus.9 knacc.
—M.: [lpoda, 2017.

Epemun B.B.C6opryK 3a1a4 1 yrpaXKHEHHH
mo xumun.-M.: OOO»M3narenbckuii oM
«Onnke 21 Bek»»,2005 4. Kum E.IL
Xumus.8-9xnaccer.IIpaktuueckue padoTHI.-
Capatos: JIuneii,2009.
JInaun P.A.,
Xumus. Jlngaktuaeckue
kiaccsl. —M.: lpoda, 2002.

Papenkunit AM., T'opmikoBa B.IL.
JluakTrdeckuii Matepuan Mo XuMuu.8-9
knaccsl.-.M.: [Ipocsemienue, 2005
Cyposuesa P.I1., Codponor C.B. 3amanus
JUISE CAMOCTOSITENBHOM pabOTHI 110 XUMHUU B 8
KJiacce: Kuura  jmma yuwrens.-.M.:
Ipoceemenue, 2005

Xowmuenko I'.I1., Xomuenko M.I'. Coopruk

3aja4 no xumun.-M.:HoBas Bosna., 2001 .

Maprynuc B.b.
Matepuaibl.8-9




HOYPOYHOE IINTAHUPOBAHUE

8 KIIACC
Jara | N ypoka | Tema ypoka KosuuecTrBo yacoB JlomamiHe | DJIeKTPOHHbIE
YPOK e 3aganue | uudposbie
a Beero Kosmyecrso 1acos 06paszoBaTebHbIE
Ha MPAKTHYECCKHEC U pecypehl
KOHTPOJIbHBIC
padoThI
IIpenmer xumuu. Pone xumnu B Bu6 OK
1 JKU3HM YenoBeka. Tena u 1 nommorera L
https://m.edsoo.ru/ff0d210c
BELIECTBA
5 IIonsTre 0 MeTOAaX MO3HAHUSA B 1 bubmuoreka [{OK
XUMHH https://m.edsoo.ru/ff0d227e
[TpakTuyeckas pabora Ne 1
«[IpaBuna paboThI B
b K
3 71a0opaTopuu U MPUEMBI 1 noamorexa 1O
https://m.edsoo.ru/ff0d23dc
oOpareHus ¢ 1abopaTOPHBIM
000pyT0BaHUEM)
4 YucThle BEIIECTBA U CMECH. 1 bubanoreka LIOK
CniocoOsI pa3aenenus cMmecei https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2
5 «Paznenenue cmeceit (Ha 1 bubnuotexa [JOK
IIPUMEPE OYUCTKU ITOBAPEHHOMN https://m.edsoo.ru/ff0d28c8
COJIN)»
b K
6 ATOMBI U MOJIEKYJIBI 1 noamorexa 1O

https://m.edsoo.ru/ff0d2a6¢c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

XuUMHUYeCKUE dJIEMEHTRI. 3HAKU

7 (CHMBOJIBI) XUMHYECKUX bubmmorexa [JOK
https://m.edsoo.ru/ff0d2be8
3JIEMEHTOB
8 IIpocThic U CIOKHBIC BEIICCTBA bubmorexa HOK
p B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE bubmmorexa [IOK
Yp i https://m.edsoo.ru/ff0d2d50
3aKOH IMOCTOSIHCTBA COCTaBa
10 BEIIIECTB. XUMHYCCKAS bubmuoreka [{OK
dbopmyna. BageHTHOCTH aTOMOB https://m.edsoo.ru/ff0d2eae
XAMHYECKHUX DJIEMEHTOB
OTHOCHTENIbHAS aTOMHAs Macca.
11 OTHOCHUTENBLHAA MOJCKYIIIpHas bubmorexa LIOK
yip https://m.edsoo.ru/ff0d323c
mMacca
12 MaccoBas 1o XUMHYECKOTO bubnunoreka LIOK
3JIeMEHTAa B COCIMHECHUN https://m.edsoo.ru/ff0d350c
13 Konunuectso BemiectBa. MoJib. bu6mmoteka IIOK
MosnsipHas macca https://m.edsoo.ru/ff0d5230
14 du3nyeckrue U XUMUIECKHE bubnmorexa LIOK
SABJEHUS. XUMHAYECKasl peaKnst https://m.edsoo.ru/ff0d37fa
[Tpu3Haku u ycinoBus
15 MPOTEKAHUS XUMHUYECKHX bubmorexa [JOK
p N https://m.edsoo.ru/ff0d3al6
peakuit
3aKOH COXpaHEHHS MaCChI
16 BCIISCTB. XMMUUCCKHEC bubmorexa [JOK
Hl ' https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
17 Beruucnenus KkonuuecTna, but6mmoreka [IOK

MacCcChl BE€IICCTBA I10

https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d323c
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YpaBHEHUSAM XUMUUYECKHUX
peakuuii

Knaccudukanus XuMrHaecKux
peakuuii (coeguHeHus,

bubnunoreka LIOK

18
Pa3JIOKEHHUS, 3aAMEIICHUS, https://m.edsoo.ru/ff0d3f34
o0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoNeaucT. O6001IEeHNE U bubmmorexa LIOK
' B https://m.edsoo.ru/ff0d40c4
CHCTEeMaTH3alus 3HAHUHA
KontponpsHas padora Nel mo
20 TeMe «BelecTBa 1 XUMAYECKHUE bubnnorexa [IOK
https://m.edsoo.ru/ff0d4290
peaximm»
Bo3nyx — cmecsk razos. Cocras
21 BO3/[ yxa Kucnopon — anemeHT bubmmorexa LIOK
yxa- oA https://m.edsoo.ru/ffod448e
U npocToe BemectBo. O30H
dusnueckue U XMMUYECKHe
29 CBOICTBa KHCIIOpOaa (peaKiuu bubnnorexa [JOK
OKucIieHus, ropeaune). [lonstue https://m.edsoo.ru/ff0d4614
00 oxcuaax
Crioco0b! nosyueHust
93 KHCJIOpO/ia B J1AOOpaTOpUH U bubmuoteka [IOK
IIPOMBILIIEHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoa
TennoBoii 3¢ ekt XuMuIecKoi
peaKIuu, MOHSATHE O
bubnmnoreka LIOK
24 TEPMOXMMHYECKOM ypaBHEHUH,

3K30- U SHJIOTEPMUYECKUX
peaKkuuax

https://m.edsoo.ru/ff0d4790
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TormBo (HedTh, yrois u

o5 3 bubnunoreka LIOK
MeTaH). JarpssHEeHHE BO3NyXa, https://m.edsoo.ru/ff0d4c4a
CIOCOOBI €ro MpeAoTBpalleHUs
[IpaxTuueckas padora Ne 3 o
teme «llomydenue u cobupanue Bbu6mmoteka [JOK
26 :
KHUCJIOpOJa, U3YyYEHUE €ro https://m.edsoo.ru/ff0d4ae2
CBOMCTB»
B — 3yeme 0CTOE
97 oAopoa HBH MEHT H POt Bbu6mmoteka [JOK
BEIIECTRO. HAXORACHHE B https://m.edso0.ru/ff0d4ddo
npupojie
o €CKHUe
s Hsvnqecxne U XUMUYECKU BuGmiorexa LIOK
CBOTCTEA BOOPOAA. https://m.edso0.ru/ff0d4ddo
[IpumeHnenue Bogopoaa
29 n bubnunoreka LIOK
OFTHE © IHETOTAX 1 COBIX https://m.edso0.ru/ff0d50d2
30 Crioco0bI ToTy4eHust BOA0POaa bubnuoteka [JOK
B J1abopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padbora Ne 4 o
31 teme «Ilonydyenue u cobupanue bubmuoreka [IOK
BOJIOPO/Ia, U3YYECHHUE €0 https://m.edsoo.ru/ff0d4f42
CBOWCTB»
39 MossipHblii 00bEM ra30B. 3aKOH bubmuoreka [IOK
ABorajipo https://m.edsoo.ru/ff0d542e
Brruncnenus o0béma,
33 KOJINUECTBA BEIIECTBA r'a3a 1Mo bubmuoreka [{OK

€r0 U3BECTHOMY KOJIMUYECTBY
BEIIECTBA UK 00BbEMY

https://m.edsoo.ru/ff0d55a0
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Beruucinenus 00bEMOB ra3oB o
YPaBHECHHIO pEaKlMi Ha OCHOBE

bubnunoreka LIOK

34
3aKOHA 00BEMHBIX OTHOIICHUH https://m.edsoo.ru/ff0d5708
rasoB
35 Du3HYCCKUE U XUMUYUCCKHC bubnunorexa LIOK
CBOICTBA BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [Tonsitue 00 bubnuotexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pacTBopuTEb.
Hacrpimennsie un
37 HEHACHIIICHHBIC PACTBOPHI bubmmorexa [JOK
m PACTBOPHL- https://m.eds00.ru/ffod5h40
MaccoBas J10J1 BeIlleCTBa B
pacTtBope
[IpakTrueckast padora Ne 5 mmo
teMe «lIpurorosnenue
38 ACTBOPOB C OIPEICIIEHHOM bubmmorexa [IOK
p p . Iv) s https://m.edsoo.ru/ff0d5eba
MacCcoBOH AoJei
pPacTBOPEHHOTO BEIIECTBA
Kontponbnas padota Ne2 mo
39 teme «Kucmopoz. Bomopo bubmmorexa LIOK
PO BOROPOL. https://m.edsoo.ru/ff0d6342
Boma»
40 OKCHIBI: COCTaB, bubnuoreka [{OK
KJIaccH(UKalus, HOMEHKIIaTypa https://m.edsoo.ru/ff0d664e
[TonydeHnue u xuMu4yeckue
41 CBOMCTBA KMCJIOTHBIX, bubmuoreka [{OK

OCHOBHBIX U aM(I)OTepHBIX
OKCHJOB

https://m.edsoo.ru/ff0d664e
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OcHOBaHUS: COCTAB, bubnunorexa LIOK
42
Kyaccudukanms, HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenue u xummuyeckue bubnuoreka [JOK
CBOMCTBa OCHOBAHUH https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocTas, bubmuorexa [{OK
44
KJaccu(uKaius, HOMEHKIaTypa https://m.edsoo.ru/ffodfee2
45 [Tony4yeHue u XUMHUYECKHE bubmmoreka [JOK
CBOICTBA KUCIIOT https://m.edsoo.ru/ff0dfee2
Comnu (cpenuue):
(cp bubnunoreka LIOK
HOMEHKJIaTypa, CIIoCOObI
46 https://m.edso0.ru/00ad947
MOJTyYEHUs, XUMUYECKUE 4
CBOICTBa -
[IpakTrueckas padora Ne 6.
Pemrenne skcnepruMeHTAIBHBIX
47 3a7a4 1o Teme «OCHOBHBIE bubmmorexa [JOK
A https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTAHUYECKUX
COEIMHEHUID)
['eHeTHYECKast CBSA3b MEXK/T
48 KJIaccaMHu HEO FaHI/I‘IeCKI/IXy bubmorexa LOK
. P https://m.edsoo.ru/00ad9a50
COCTMHCHU I
49 O0001mIeHNe U CHCTEMaTH3aITHS bubmmoteka IIOK
3HAaHUHU https://m.edsoo.ru/00ad9ch2
KonTponbnas padota Ne3 no
50 teMe "OCHOBHBIC KJIacChI bubmorexa HOK
. https://m.edso0o.ru/00ad9ela
HEOPTaHMYECKUX COCAMHCHUN
51 [lepBrIe mONBITKH bubmuoreka [IOK

KJ'IaCCI/I(bI/IKaIII/II/I XUMHNYECKUX

https://m.edsoo.ru/00ad9ffa
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anemeHToB. [IoHATHE O rpynmnax
CXOJHBIX 2JIEMEHTOB

Ilepronnueckuii 3aKOH U
IIepuoanueckas cucrema

bubnunoreka LIOK

52 XUMHUYECKUX 3jieMeHToB J[. 1. https://m.edsoo.ru/00ada52c
Meupeneena

53 [Tepuonpl, rpymmbl, TOATPYIIITHI bubmmorexa [JOK

https://m.edsoo.ru/00ada52c

54 Crpoenue atomoB. Cocras Bu6mmoreka [JOK
aTOMHBIX sifiep. M30TorbI https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX

55 000JI0YEK aTOMOB 2JIEMEHTOB bubnuorexa [{OK
Ilepuonnueckoint cucremsr /. . https://m.edsoo.ru/00ada6bc
MenneneeBa
XapakTeprucTUKa XUMHIECKOTO

56 3JIEMEHTA 0 €T0 MOJIOKECHUIO B bubmmoreka IIOK
ITepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneera
3unauenue [lepuonuyeckoro

57 3aKOHA JIJIA Pa3BUTHS HAYKU U bubmuoreka [IOK
npaktuku. J[. 1. MenaeneeB — https://m.edsoo.ru/00ada96e
YUEHBIH, TIeAaror ¥ TpakIaHuH
Peseprubrit ypok. O6001eHNE U

58 cHUCTeMaTH3aIns 3HaHUH / bubmuoreka [{OK

Bcepoccuiickas npoBepoyHas
paborta

https://m.edsoo.ru/00adb33c
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KonTtponsHas padora Ne4 mo
teme «CTpoeHHe aToMa.

bubnunoreka LIOK

59 Xumuueckas CBSI3b» / https://m.edsoo.ru/00adb48
Bcepoccuiickast mpoBepoyHas 6
pabora
DIIEKTPOOTPULIATEILHOCTh bubmmoreka [JOK
60
aTOMOB XHUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnunoreka LIOK
61 Honwast xumirieckas cBazp https://m.edsoo.ru/00adac34
62 KoBanienTHas nonsipHas bubmmoreka [JOK
XHMUYECKas CBA3b https://m.edsoo.ru/00adaab8
63 KoBanentnas nenosnspuas bubmmoreka [JOK
XHUMHYECKAs CBSA3b https://m.edsoo.ru/00adaab8
bubnunoreka LIOK
4
6 Crenens okucneis https://m.edsoo.ru/00adae28
OKHCIUTEIBHO- bubnmorexa [IOK
65 https://m.edsoo.ru/00adb07
BOCCTaHOBUTENBHBIE PEAKIIUU 6
bubmnoreka IIOK
66 OKHCIUTEIN U BOCCTAaHOBUTEIIN https://m.edsoo.ru/00adb07
6
PesepBuslit ypok. O600111eHNE U
67 CHCTeMaTH3aIlns 3HaHUH 110 bubmuoreka [{OK
teme «CTpoeHue aroma. https://m.edsoo.ru/00ad9ch2
XumudecKkasl CBSI3b»
68 PesepBublit ypok. O6o01IeHNE U bubmuoreka [IOK

cUcTeMaTHu3anus 3HaHUHN

https://m.edsoo.ru/ff0d61c6
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OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

68




9 KJIACC

Hara N Tema ypoka KounyecTBO 4acoB Jdomamne JJIeKTPOHHbIE
YPOK YPOK e 3a/1aHue uudposbie
KoHTpoabHbI [MpakTnyeckn
a a Bcero o0pa3oBaTeJibHbIE
e padoThlI e padoThlI
pecypchl
[Tepuonuueckuii 3aKoH.
1 Ilepuonuueckas cucrema 1 bubnnoreka [JOK
XUMHUYECKUX AJIEMEHTOB https://m.edsoo.ru/00adb59e
. . MenneneeBa
3aKOHOMEPHOCTH B
. bu6mmoreka [IOK
W3MEHEHUHU CBOMCTB
2 1 https://m.edsoo.ru/00adb6b
XUMHUYECKUX HJIEMEHTOB 6
IIEPBBIX TPEX NEPUOAOB B
Knaccudukanms n
3 HOMEHKJIAaTypa 1 bubnuoreka [IOK
HEOPraHUYECKUX https://m.edsoo.ru/00adb7e2
BEIIIECTB
Buasl xumuyeckoi
4 CBSI3U U THIIBI 1 bu6nmoreka [JOK
KPHUCTaJUIMYECKHUX https://m.edsoo.ru/00adbac6
pemETOK
KonTponbHas pabota
Nel no teme
«IToBTOpEHUE N
5 P . 1 1
yriyOJIeHHe 3HAaHUT
OCHOBHBIX Pa3/IeioB
Kypca 8 kiacca»
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Knaccudpukanus

bubmuorexa [JOK

6 XUMHYECKHUX PeaKIUH 110
peakl https://m.edsoo.ru/00adbch0
Pa3IMYHBIM TPU3HAKAM
ITonsTHE O CKOpOCTH
XMMHYECKON PEAKIIUU.
7 IToHsATHE O TOMOT€HHBIX bubmorexa LOK
https://m.edsoo.ru/00adbe9a
Y F€TEPOTCHHBIX
peaKkuusx
Tlonstue 0 XUMHYECKOM
paBHOBecuu. DakTopswi,
BJIMSIIOIIME HA CKOPOCTh
8 XUMHYECKOU peaKIuU U bubnorexa [IOK
pearh https://m.edsoo.ru/00adc28c
MOJI0KEHHUE
XHUMHYECKOT'0
paBHOBECHs
OxucaurenpHo-
9 BOCCTAaHOBHUTEIIbHEIC bubmorexa LOK
https://m.edsoo.ru/00adcade
peakiuu
Teopus
10 AIEKTPOJIUTUYECKON bubnmnorexa [JOK
nucconuanuu. CUIbHBIE https://m.edsoo.ru/00adcd68
U cJ1a0bl€ AJIEKTPOJIUTHI
bu6nmoreka [JOK
HNonHble ypaBHEHUS
11 . https://m.edsoo.ru/00add44
peakmuit
8
XHWMUYECKUE CBOMCTBA bubmuorexa [JOK
12 KHCJIOT U OCHOBAHUHU B https://m.edsoo.ru/00add5d

CBeTe IpeCTaBIeHUN 00

8
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3JIEKTPOJIUTHYECKON
U CCOLIAIUN

XUMHUYECKUE CBOUCTBA

COJICH B CBETE bubmuorexa [JOK
13 MpeJCTaBICHUNA 00 https://m.edsoo.ru/00add8b
AIEKTPOJIUTUYECKON 2
JTUCCOITHAITUT
bu6mmoreka [IOK
[TonsiTHe 0 TUIpOIU3E
14 . https://m.edsoo.ru/00add9d
coneit
4
bu6mmoreka [IOK
O06o00mmenue n
15 o . https://m.edsoo.ru/00addd1
CUCTEMaTH3aIus 3HAHUH )
[IpakTuueckas pabora Ne
16 1. «Pemenue bubmuorexa [JOK
SKCIEPUMEHTAIBHBIX https://m.edsoo.ru/00addbfa
3a1auW»
KonTponbnas pabota
No2 1o Teme
17 «INEKTPOTUTHYECKAS bubnmnoreka [JOK
JUCCOIMAIIHSL. https://m.edsoo.ru/00addecQ
XHAMHYECKHUE PEAKIUH B
pacTBopax»
OO6mrast XxapakTeprucTruKa
rajoreHoB. XMMHUYECKHE bu6mmorexa [IOK
18 .
CBOICTBA Ha MPUMEPE https://m.edsoo.ru/00addfe2
XJIopa
19 XnopoBoaopoa. ComnsiHast bu6mmoreka [JOK

KHCJI0Ta, XUMHYCCKHUEC

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



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

CBOMCTBA, IIOJIy4CHHUE,
IIPUMEHEHHE

[TpakTuyeckas padora No
2 no teme «llonyuenue

bubmuoreka [JOK

20 COJISTHOM KHMCIIOTEHI, https://m.edsoo.ru/00ade348
U3y4YeHHE € CBOMCTBY
Beruucnenus no
YpaBHEHUSAM

21 XUMUYECKUX PEaKIIUM, bubnmorexa LOK

https://m.edsoo.ru/00ade488
€CJIM OJIUH U3 PearcHTOB
JIaH B U30BITKE

29 OO01mmas xapakTepucTHKa bubmmoreka [JOK
anemeHToB VIA-rpymnmbl https://m.edsoo.ru/00ade64a
AJIIOTPOIIHBIE
MOJTU(UKAIIIH CEPHI.

93 Haxosxxnenue cepsl u eé bubnuoteka [JOK
COEMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XUMHYECKUE CBOMCTBA
cepsl

u | e e

. https://m.edso00.ru/00ade802
XUMHUYECKHUE CBOKCTBA
Oxkcunsl cepsl. CepHas

o5 KHUCJIOTa, GU3UIECKUE U bu6mmorexa [IOK
XHUMHYCSCKHE CBOMCTBA, https://m.edsoo.ru/00adea28
IIpUMEHEHNE

26 XUMUYECKHE peaklinu, bubnuorexa [IOK

JIC)KalIMeE B OCHOBE

https://m.edsoo.ru/00adec8a
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MIPOMBILIIICHHOTO
croco6a Mmoyry4eHus
CEpHOM KHUCIIOTHI.
XUMHUYECKOe
3arpsi3HEHUE
OKpY>KaroIlen cpeibl
COCJIMHEHUSIMU CEPBI

Brruncnenue maccoBon

27 OJIM BBIXOJIa MMPOAYKTa bubmmorexa [JOK
g A8 TIPOAYEK https://m.edso0.ru/00adec8a
peaknuu
OO6m1as XxapakTeprucTruKa
3JIeMEeHTOB VA- MBI
28 A3oT, pacn OCTFI;I};:HI/IG bubmorexa LHOK
» pactpoctp https://m.edsoo.ru/00adeeab
B IpUpoze, GU3nIecKue
1 XUMHYECKHE CBOMCTBA
AmMmak, ero
¢busnyeckue u
29 XMMHAYECKHE CBOMCTBA bubmmorexa [JOK
’ https://m.eds00.ru/00adf004
MOJTyYeHUE U
MIPUMCHCHUE
[TpakTuueckas padora No
3 no Teme «Ilonyuenue bubnmnoreka [JOK
30
aMMUaKa, U3y4eHHE €ro https://m.eds00.ru/00adf180
CBOICTBY
A3oTHas KHCI0Ta, €€
31 usecKie 1 bubnuoreka [IOK
. https://m.edsoo.ru/00adf306
XHMHYECKHUE CBOMCTBA
39 Hcnonw3oBanue bu6mmoreka [IOK

HUTPATOB U COJIEH

https://m.edso0.ru/00adf518
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aMMOHUSI B KQUe€CTBE
MUHEPATBHBIX
ya0OpeHUi.
XUMHUYECKOe
3arpsi3HEHUE
OKpY>KaroIlen cpeibl
COCJIMHEHUSIMU a30Ta

33

dochop. Okcnn
docdopa (V) u
dochopHas kucnora,
¢busnveckue u
XUMHYECKHE CBOMCTBA,
MOJTyYeHHE

bubmuoreka [JOK
https://m.edsoo.ru/00adf68a

34

Hcnonb3oBanue
docdaroB B kauecTBe
MHHCEPAJIbHBIX
ynoOpeHul. 3arpsi3HeHHe
MIPUPOTHON Cpeibl
dbocharamu

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20

35

Yraepon,
pacrnpocTpaHEeHHE B
npupoae, GpuzndecKkue u
XUMHUYECKHUE CBOKCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/00adfd9c

36

Okcunel yriaepona, ux
¢buznueckue u
XUMHYECKHE CBOMCTBA.
OKOJIOTHYECKHUE
MPOOJIEMBI, CBSI3aHHBIE C
okcuoM yriepona (IV)

bu6mmorexa [IOK
https://m.edsoo.ru/00adfebe



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

37

YroapHasg KUCIIOTa U €€
cOJIx

bubmuorexa [JOK
https://m.edsoo.ru/00ae006¢

38

[TpakTuyeckas padora No
4 no teme "llonyuenue
YTJIEKHUCIIOTO Ta3a.
KavectBeHHast peakiust
Ha KapOoHaT-HOH"

bubmuorexa [JOK
https://m.edsoo.ru/00ae027e

39

[TepBoHavasibHBIE
MOHATHUS 00
OpraHUYECKUX
BEILIECTBAX KAK O
COEIMHEHMSX YIiiepoJia

bu6mmoreka [IOK
https://m.edsoo.ru/00ae054e

40

Kpemnwnii u ero
COECMHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/00ae080a

41

[IpakTuueckas pabora Ne
5. Pemenne
AKCIIEPUMEHTAIIbHBIX
3aja4 110 TeMe
«Baxneiimue
HEMETaJJIBI U UX
COCIMHEHMUS

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0bf2

42

KonTponbnas pabota
Ne3 mo Teme
«Baxxneimue
HEMETAJJIBI U UX
COCJIMTHEHMUSI»

bu6mmorexa [IOK
https://m.edso0.ru/00ae0el8

43

OO1m1ast XxapaKTepUCTHKA
XUMHUYECKHX 3JIEMEHTOB
— METaJlJIOB.

bu6mmorekxa [IOK
https://m.edso0.ru/00ae103e



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

Meraunueckas CBsi3b U
MeTajinyecKas
KpUCTaJJTnYecKas
pemérka. @u3ndeckue
CBOICTBa METaJNIOB

XUMHYECKHAE CBOMCTBA

METAJLJIOB.
44 DIIEKTPOXUMUYCCKHUI bubmorexa [JOK
p B https://m.edsoo.ru/00ae1156
PAI HANPSHKECHUH
METaJIJIOB
OO011e Croco0bl
MOJIy4YEHUsI METAIIJIOB.
CnnaBel. Berauciaenus
45 110 YpPaBHCHUSM bubmorexa LHOK
yp . https://m.edsoo0.ru/00ae1156
XUMHYCCKHUX PEaAKIIHA,
€CJIM OJINH U3 PEarcHTOB
COJICPKUT TIPUMECH
46 [TonsTre o Koppo3uu bubnuoreka [IOK
METaJIJIOB https://m.edso0.ru/00ae1278
bu6nmoreka [JOK
47
Ienotree Merauis! https://m.edso0.ru/00ae14b2
48 Okcuabl ¥ THAPOKCUIBI bubnmnorexa [JOK
HAaTpUs U Kalus https://m.eds00.ru/00ae14b2
Ilenouno3eMenbHbIE
49 METaJIIbl — KaJIbIIUH 1 bubmotexa [JOK
. H https://m.edso00.ru/00ael15e8
MarHui
50 Baxueiinie coefuHeHUsI bu6mmoreka [IOK

KaJIBIHS

https://m.edsoo.ru/00ael5e8



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

O06006111EHE U

51
CUCTEMaTH3aIUs 3HAHUH
52 JKécTrkocTh BOJBI U bubmuorexa [JOK
CTOCO0BI €€ yCTpaHEeHHUs https://m.edsoo.ru/00ae1886
[IpakTrueckas padota No
53 6 o Teme "XKEcTKOCTh bubmuorexa [JOK
BOJBI U METOJIEI €6 https://m.edsoo.ru/00aelae8
ycTpaHeHus"
bubmuorexa [JOK
4 .
> AJTIOMHHHIL https://m.edsoo.ru/00aelc64
AmpoTtepHbIe cBOMCTBA bubnuoreka [IOK
95
OKCHJIA ¥ THIPOKCUIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
K
56 ees0 https://m.edso00.ru/00ae1d86
OKcHabl, THAPOKCHIBI K
S7 coJu f[Kenez'jI F()H) u " bubmmorexa [JOK
https://m.edso00.ru/00ae35e6
xenesa (111)
58 O0600mmenue u
CHCTEMAaTHU3alUs 3HAHUI
[TpakTuueckas padora No
7. Pemienne
59 AKCIEPUMEHTAIbHBIX bubnmnoreka [JOK
3aJ1a4 110 TEME https://m.edso0.ru/00ae3de8
«Baxxueime MeTaIbl 1
X COSTUHCHUS
Beruucnenus no
bu6mmoreka [JOK
60 YpaBHEHHSIM

XUMHYECKUX PEAKIUH,

https://m.edso0.ru/00ael1750



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

€CJIM OJIUH U3 PEarcHTOB
JIaH B U30BITKE UJIN
COJICPKUT TIPUMECH.
Brrancnenus maccoBoit
JIOJIA BBIXOJ1a TTPOJTYKTa
peakiuu

O06001IeHNe 1

61
CUCTEMaTH3aIUs 3HAHUH
KonTponbHas padbota
62 Ne4 1o Teme
«BaxHeunme MeTauibl |
HX COCIIUHCHHUS
BemectBa u marepurainsl
63 B ITOBCETHEBHOMN KU3HH bubmorexa HOK
a https://m.eds00.ru/00ae3f50
YeJIoBeKa
XuMHYECKOe
64 3arpsA3HCHUE bubmmorexa [TOK
p . https://m.eds00.ru/00ae4270
OKpY’Karollen cpeibl
65 Ponb xumum B periennu bubnuoreka [IOK
9KOJIOTUYECKUX TTPOOIeM https://m.edso00.ru/00ae4270
PesepBHbIit ypok.
66 0 60(133 eHHeyE bubmuorexa [JOK
B . https://m.edsoo.ru/00ae0d0a
CUCTEMaTH3aIUs 3HAHUH
PesepBHbIii yPOK.
b K
67 O6o00mmenue u nommorexa [0

CHCTeMaTHu3alus 3HaHuH

https://m.edso0.ru/00adb33c



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c

PesepBHbIii ypOK.

bubmuorexa [JOK

68 Obobmenne n . 1 https://m.edso0.ru/00ad9ch2
cucTeMaTu3alus 3HaHU|
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME



https://m.edsoo.ru/00ad9cb2

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

8 KVIACC

OCHOBHOM

OBPA3OBATEJBHON TPOI'PAMMBI

Kox

NpoBepsieMor
0 pe3yJabTarTa

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1

ITo Teme: ((HepBOHa‘laJ'IBHbIe XUMHNYCCKHEC ITIOHATHA»

11

pacKpbIBaTh CMBICA OCHOBHBIX XMMHUYECKMX TIOHATHH: arom,
MOJIEKYJIa, XUMHUYECKHI 3JIEMEHT, MPOCTOE BEILIECTBO, CIOKHOE
BEIIECTBO, CMECh (OJHOPOJHAs U HEOJHOPOJHAs), BaJCHTHOCTb,
OTHOCHUTENIbHAs aTOMHasi M MOJIEKYJsipHas Mmacca, KOJIMYECTBO
BELIECTBA, MOJIb, MOJISPHAs Macca, MaccoBasl JOJsI XMMHUYECKOTO
AJIEMEHTa B COCIUHEHUH, MOJISIPHBIM 00bEM, XUMUYECKas! PEeaKIys,
KiIaccuuKanus — peakuuil: peakuud COCIMHEHMs, PEaKLUu
pa3ioKeHus, peaklUM 3aMelleHus, peakuuu oOMeHa, 3K30- U
SH/IOTEPMHUECKUE PEAKIIMU, TEIUIOBOW A(PQEeKT peakuuu, pacTBop,

MaccoBas JI0JIsI BEIIECTBA (MPOIEHTHAs KOHIICHTPAIIKs) B PaCTBOPE

1.2

HUIUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATHHA U

NPUMCHATH 3T MOHATHUA IIPHU OTIMCAHUU BCIICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIb30BAaTh XUMHUUYCCKYHO CUMBOJIMKY JJIsI COCTABJICHUSA (I)OpMYJ'I

BEIIECTB U YPAaBHEHUN XUMHUUYECKUX PEAKIUN

14

PpacCKpbIBaTb CMBICII 3aKOHOB COXpaHCHUA MACChbl BCHIICCTB,
MNOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJISIDHOI'O YUYCHHA, 3aKOHa

ABoraapo

1.5

ONpeaAciisiTb BAJICHTHOCTbL ATOMOB  JJICMCHTOB B 6HHapHBIX

COCOANHCHUAX

1.6

KJaccu(UIUpPOBaTh XUMHUYECKHE pPEaKUuu (M0 YHCIYy U COCTaBY

YYacTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEMI0BOMY 3D (DEKTY)

1.7

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl

BCIICCTB




1.8

BBIYUCIIITD MACCOBYIO HOJIFO XUMHUYCCKOI'O JJICMCHTA I10 (bopMyne

COCIUHCHHUS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIO BCIICCTBA B PACTBOPC

1.10

MIPUMEHSITh ECTECTBCHHOHAYYHBIC METObI IIO3HAHUS — HA0JIIOICHNE,
W3MEpEHUe, MOJEIUPOBAHUE, OKCIEPUMEHT  (pealbHBId |

MBICJICHHBIN )

ITo Teme: «Baxunenmue npecTaBUTENI HEOPraHUYECKUX BEILIECTB)

2.1

PACKpBIBATL CMBICII OCHOBHBIX XWMHYCCKUX TTOHSTHH: OKCH[I,

KHCJI0Ta, OCHOBAHHUC, COJIb

2.2

OIIpCACIIATE IMPUHAAJICIKHOCTb BCIICCTB K OHpe,I[CJ'IéHHOMy KJIaccy

coeanHeHui 1o Gpopmynam

2.3

KJ'IaCCI/I(bI/IIII/IpOBaTI) HEOPraHN4C€CKHEC BCUICCTBA

2.4

XapaKkTepu30BaTh (OMMCHIBaTH) OOLIME XUMHUYECKHE CBOMCTBA
BEIIECTB Pa3IMUYHBIX KJIACCOB, MOATBEPKAas ONUCAHHE IPUMEpaMu
MOJIEKYJISIPHBIX ~ YPaBHEHHH  COOTBETCTBYIOIIMX  XMMHYECKUX

peakuuii

2.5

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
Kau€CTBCHHOI'0O COCTaBa, BO3MOKHOCTH IIPOTCKAHUSA XUMHUYCCKHUX

npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

2.6

ClIeIoBaTh TMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TIOCYAOH W
1a00paTOpHBIM O0OpPYZAOBaHUEM, a TaKXKe MpaBHJIaM OOpaICHUS C
BEIIECTBAMH B COOTBETCTBHUHM C HMHCTPYKIMSIMH IO BBHIMOTHEHHIO
J'Ia60paT0pHBIX XUMHUYCCKUX OIBITOB IO IMOJIYYCHHIO U CO6I/IpaHI/II-O
ra3o00pa3HbIX BEMIEeCTB (BOJOPOAA U KHCIOPO/A), IPUTOTOBICHHUIO
pacTBOpPOB € OMNPEACIEHHON MacCOBOM JOJIEM PacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATh U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI
[0 PACMO3HAaBaHUIO PACTBOPOB WIEJIOUYEH M KHUCIOT C IOMOIIBIO

WHAUKATOPOB (JIAKMYC, (heHOoNIPTaTICHH, METUIIOPAHXK U JIPyTHE)

2.7

IIpOBOAUTDH pvaéTBI 10 YPaBHCHUIO XHUMHYECKOM pCaKknuun

IIo teme: «llepmomuueckuit 3akoH u llepuoguyeckas cucrema
xumuueckux snemeHTtoB JI. M. MenneneeBa. CTpoeHHE aTOMOB.

Xumuueckas cBsi3b. OKHUCIHUTENBLHO-BOCCTAHOBUTEIILHBIE pCaKkuum»

3.1

PACKpPBIBATH CMBICII OCHOBHBIX XUMHWYCCKUX MOHSATHH: AApO aToMma,

AJICKTPOHHBIA CJIOW aTOMa, aTOMHas OpOWTalb, paJNyC aToMa,




XAMUYECKasl CBA3b, MOJSIPHAS W HEIMOJSPHAs KOBAJCHTHAas CBA3b,
3JIEKTPOOTPULATENIBHOCTh, MOHHAs CBS3b, WOH, KAaTUOH, aHHOH,

CTCIICHb OKHCJICHUA

3.2

KHaCCH(bHHHpOBaTB XHUMHUYCCKUEC 3JICMCHTHI

3.3

OIMCHIBATh U XapaKTepH30BaTh TaOMuHyto Gpopmy [lepronndeckoit
CUCTEMBl XMMHYECKUX DJIEMEHTOB: pa3jNdaTh MOHSITHS «TJaBHAs
noarpynma (Arpymnma)» u «mobouHas moarpynmna (brpymma)y,

«MaJIbIe» U «OOJIBIIINE) MEpUOabI

3.4

packpsiBaTh cMbica I[lepuoauueckoro 3akona .M. Menpaeneesa:
JEMOHCTPUPOBATh IMOHHUMAHHE TMEPUOJAUYECKON  3aBHCHUMOCTH
CBOICTB XUMHWYCCKUX 3JIEMCHTOB oT nux IIOJIOKCHU A B

Ilepuonuueckoi cucreme

3.5

COOTHOCUTb  0003Hau€HHs, KOTOpble HUMEITCI B  Tabiuue
«Ileppuoguyeckass  cucrema  XuUMHYeckux  anemeHtoB .M.
MeHieneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XMMHUYECKHX DJIEMEHTOB (COCTaB M 3apaj sA1pa, oOliee 4ucio

QJICKTPOHOB U PACHPCACICHUEC UX T10 3JICKTPOHHBIM CJIOHM)

3.6

ONpCACIIITL  CTCIICHb  OKHCJIICHHUA  DJICMCHTOB B 6I/IHapHBIX

COCANMHECHUAX

3.7

OTIPENIEATh BUJ XUMHUYECKOW CBs3U (KOBAJIGHTHAs W HWOHHAs) B

HCOPTraHNYCCKUX COCANUHCHUAX

9 KJIACC

Kon
nposepsieMor
0 pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

1 IIo Teme: ((BCH_ICCTBO U XUMHUYCCKAs pCaKIUA»
PACKpBIBATH CMBICII OCHOBHBIX XWUMHYCCKUX TIOHSATHUH: pacTBop,
OJICKTPOJHUTBI, HEIJICKTPOJIIUTBI, JJICKTPOJIUTUUYCCKAA AUCCOLIMalus,
11 pCaKkiu MOHHOT'O 06M€Ha, KaTaJIM3aTop, XUMHUYICCKOC PABHOBCCHUC,

obpaTuMbIe " HEOOpaTUMbIC peaKIuu,
OKHUCJINTCIbHOBOCCTAHOBUTCIBHBIC pCaKkuuu, OKHUCJIHUTCIIb,

BOCCTAHOBUTCIIb, OKHCJICHHUC U BOCCTAHOBJICHUC, aJIJIOTPOIINA,




ampOoTepHOCTh, XHMMHYECKasi CBs3b (KOBaJCHTHas, HWOHHAas,
MeTaJUIMYecKas), KpUCTAJUIMYecKasi pemeéTka, CIUIaBbl, CKOPOCTh

XHUMHYSCKOHN pe€aknuun

1.2

HUIUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHUYCCKHUX MMOHATUH U

MNPHUMCHATH 3THU MMOHATHA IPHU OIIMCAHUHN BEIICCTB U UX npeBpameHI/Iﬁ

13

COCTABJISITh YPaBHEHUS 3JICKTPOJIUTHUYECKON TUCCOIUAIUU KUCIOT,
miesioueld U coJied, MOJIHBIE M COKpAIIEHHbIE YpaBHEHHS DPEaKIIHii

HUOHHOTO OOMEHa

14

PaCKpbLIBATh CYHIHOCTb OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIbHBIX
peaKI_II/Iﬁ IMOCPCACTBOM COCTABJICHHA 3JICKTPOHHOI'O OajmaHca 3TUX

peakuuii

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHUIO XMMUYECKOMN pEeaKIuu

IIo Ttemam: «Hemeramasl u ux COCAUHCHUA» U «MeTtamnel U HX

COCAUHCHUA»

2.1

XapakTepu30oBaTh  (OMHMCHIBaTh) oOmMUe W cHerupUYECKHe
XUMHYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB, MTOATBEPK A
OMHMCAaHWE TPUMEPAMU MOJEKYISAPHBIX U HMOHHBIX YpaBHEHMIA

COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKunﬁ

2.2

COCTaBJIATH YpaBHCHHA peaKuHﬁ, MOATBCPKAAOIMIUX
CYIICCTBOBAHUC T€HETHYECKOMN CBsA3HU MCKOY BCIICCTBAMU

PA3JIMYIHBIX KJIACCOB

2.3

IIPOTHO3UPOBATH CBOICTBA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHHU,
BO3MOXKXHOCTH ITPOTCKAHUA XUMHUYCCKUX HpeBpaH_[CHI/Iﬁ B pa3JIMYHBbIX

YCIIOBHSAX

2.4

CIeAOBaTh TMpaBUJaM [OJb30BAHUS XHUMHUYECKOW TMOCYJI0H U
nabopaTopHBIM 000PYIOBAaHHEM, a TAK)XKe MpaBHIIaM OOpaIeHHs C
BEIIECTBAMH B COOTBETCTBHUM C HHCTPYKIHUAMH IO BBINOJHEHHUIO
mab0pPaTOPHBIX XUMUYECKUX OMBITOB MO MOJIYYEHUIO U COOUPAHUIO

ra3o00pa3HbIX BEIIECTB (AMMHAaKa U YTIIEKUCIIOro ra3a)

2.5

MPOBOJIUTh PEAKIMU, MOJITBEPKAAIONINEe Ka4eCTBEHHBIN COCTaB
PAa3JIMYHBIX BCIICCTB: PaACIIO3HABATH OIIBITHBIM HyTeM xJjopuna-,
Opomun, womuna, KapOoHar, docdar, cunmkar, cynbdar,
TUAPOKCUANOHBI, KATUOHBI aMMOHUS, HOHBI U3YYCHHLIX MCTAJUIOB,

MIPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpPaX HEOPTraHUUECKUX BEIIECTB




[To Teme: «XuMHs U OKpYXKaromias cpeaar

pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYecKuX mnoHsTui: [IJK

31 BCIICCTBA, KOPPO3HA MCTAJIJIOB
NPHUMCHATH OCHOBHBIC OIICpaluu MBICTIUTEIbHOM JACATCIIBHOCTH —
aHaJIM3 MW CHHTC3, CpPaBHCHHC, O606H.[CHI/IC, CHUCTEMAaTHU3alHIo,
39 BBIABJICHUC TIPUYUHHO-CIICACTBCHHBIX CBS3CH — AJid  U3Yy4YCHUA

CBOICTB BEIECTB U XUMHUYECKUX PEAKIUN; €CTECTBEHHOHAYYHbIC
METOJIbI TO3HAHUS — HAOJIOJICHWE, W3MEpPEHUE, MOJEIHPOBAHUE,

JKCIIEPUMEHT (peabHbI U MBICJICHHBIN)




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

HepBOHa‘-IaJIBHBIG XUMHWYCCKUC ITOHATUA

11

[Ipenmer xumun. Ponb XMMHUM B )KM3HHM YEJIOBEKA. XMMHS B CUCTEME HAYK.
Tena u BemectBa. dusznueckrue CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSHHUE

BC€IICCTB

1.2

ITousTue o MCTOJaX IMMO3HAHWA B XUMHUU. Yuctele BCIICCTBA 1 CMECH. CriocoObl

pasaciICHUs cMmecen

13

ATOMBI U MOJICKYJIBI. Xumuueckue djaeMeHTbl. CHMBOJBI XHUMHYECKHX

JJICMCHTOB. HpOCTbIe M CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJ’ICK}’J’IHPHOG Y4YCHHUC

1.4

XuMuueckas (bOpMyJ'Ia. BanieHTHOCTE aTOMOB XMMUYECKHX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BCIICCTB. OTHOCHTEILHAS aTOMHas macca.
OTtHocHuTeIbHAS MOJICKYJIsSIpHass Macca. MaccoBass A0 XHMMHYECKOTO

9JICMCHTa B COCJTMHCHHUHN

1.5

KomnuectBo BemectBa. Monb. MosspHas Macca. B3anMocCBsi3p KOJIMYECTBA,
Macchl M YHCIIa CTPYKTYpPHBIX €IWHUI[ BemiecTBa. Pacuérel mo dopmynam

XUMHNYECKUX COGI[I/IHGHI/II\/'I

1.6

Pu3nyecKkue U XMMHUYECKHUE SBJICHUSA. XUMUAUYECKAsl PEaKIUs U €€ MPU3HAKH.
3aKOH  COXpaHEHMs  MacChl  BEIIECTB.  XHUMUYECKUE  ypaBHEHUS.
Knaccudpukanus  XuMHUYeCKMX  peakiuil  (COeTuHEHUs, pa3iIoXKeHHUs,

3aMeleHus, oOMeHa)

1.7

XUMHUYECKUN HSKCHEPUMEHT: 3HAKOMCTBO C XHUMHMYECKOM TMOCYIo#, ¢
MpaBujIaMu padOTHI B Ta0OpaTOpUU M TpUEMaMH OOpaIeHus ¢ 1Ta00paTOPHBIM
o0opy/soBaHHEM, U3YYCHHE M OIHCaHUEe (U3MUYECKUX CBOMCTB 0Opa3IoB
HEOPTraHWYECKUX BEIIeCTB, HaOMoAcHHEe (U3MYEeCKuX (TUTAaBJICHHE BOCKA,
TasiHUE JIbJIa, PACTUPAHUE caxapa B CTYIKE, KUTIEHUE U KOHACHCAIUs BObI) U
XUMHUYECKHX (TOpeHHe CBeYM, [POKAIMBAHME MEIHOM  MPOBOJIOKH,
B3aMIMOJICHICTBHE MeNla C KHUCJIOTOW) SIBICHHWM, HAONIOJICHWE M OIHCaHUE
NPU3HAKOB MPOTEKAHHWA XHWMHUYECKUX peakluil (pasjokeHue caxapa,

B3aMMOJICHICTBHE CEPHON KHCIOTHl C XJIOpUIOM Oapusi, pas3loKeHHE




runpokcuaa meau(Il) mpu HarpeBaHuu, B3aMMOICHCTBHUE XKelie3a C PACTBOPOM
conu Meau(Il), u3ydenne criocoOOB pa3aeneHus: CMecei (¢ MOMOIIBI0 MAaTHUTA,
GwIbTpOBaHKE, BHIMTAPUBAHUE, AUCTHILUIIINS, XpoMaTorpadus), MPOBEICHHUE
OYUCTKH TOBAPEHHOH CONM, HAOJIIOJAEHWE U OINHUCaHHE PEe3yJIbTAaTOB
NPOBE/ICHUS OIBITA, HJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUST MAaCChl, CO3JIaHUE

MoOJIeIe¥ MOJIEKYJI (IIapOCTEPHKHEBBIX )

Baxwuelime npeactaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmech razoB. CoctaB Bo3znyxa. Kucinopoa — siaemMeHT U mpocToe
BelecTBo. HaxoxaeHue Kuciopoaa B mpupojae, GU3NYecKue U XUMUYECKUE
cBoiictBa (peakuuu ropenusi). Oxcuapl. [Ipumenenue kuciaopona. CrocoOsl
MOJIyuYeHUsl KHUCIopoJa B J1a00OpaTopuu U HPOMBIIUIEHHOCTH. KpyroBopot

Kucinopoza B npupoze. O30H — anorponHas MoaAupUKaLys KUCI0poaa

2.2

TernoBoil 3¢ ¢deKkT XUMHUECKOW peaklnuu, TEPMOXHMHUYECKHE YpaBHEHUS,
9K30- ¥ DHJIOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb U METaH. 3arps3HEHUE

BO3JlyXa, YCHJICHHE MTAPHUKOBOTO 3P PeKTa, pa3pylieHHE 030HOBOTO CII0S

2.3

Bomopos — anemeHT u mpoctoe BemiecTBo. HaxoxaeHue Bo1opoia B mpupoJe,
¢u3nveckue U XUMHYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI IMOTYYCHHS.

Kucnots! u conu

2.4

MounspHblii 00bEM Ta30B. Pacu€Tbl 10 XMMUUYECKUM ypaBHEHUSIM

2.5

®usnyeckue cBoiicTBa BoAbl. Boma kak pactBopurtenb. PacTBOpBL
HacellieHHble 1 HEHACBILIEHHBIE PACTBOPBI. PaCTBOPUMOCTE BEIIECTB B BOJIE.
MaccoBasg [noyig BemecTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B IPUPOAE U B XKU3HU yesoBeka. KpyroBopot
BOABl B IpUPOJE. 3arps3HEHHE IPUPOAHBIX BoA. OxpaHa M OYHMCTKA

MMPUPOAHBIX BO

2.6

Knaccudukanus nHeopranmdeckux coenunenuit. Oxcunpl. Kmaccuduxarms
OKCHJIOB: cojieoOpa3yromye (OCHOBHbIE, KHCIOTHbIE, aM(pOTEpHbIE) W
HeconeoOpasyrome. Homenknatypa okcuioB. dusznyeckue U XUMHUYECKHE

CBoOIiCcTBa OKCHAOB. [loiryueHne okcuaoB

2.7

OcHoBanus. Knaccuduxanuss ocHoBaHWM: MENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHknarypa ocHoBanui. Gusnyeckue 1 XUMUYECKUE CBOMCTBA

ocHoBaHMi. [TonyueHne ocHOBaHUI




2.8

Kucnotel. Kimaccudukanust kuciaor. Homenknarypa kucior. ®usnyeckue u
XHMHYECKHE CBOMCTBa KHUCIOT. Psan aktuBHoctn metayuioB H.H. Bekerona.

[Tonydyenue Kuciaor

2.9

Comu. Homenkiarypa coseil. duznueckue U XMMHYECKHUE CBOMCTBA COJICH.

IToy4yenue conen

2.10

I'eneTnueckas CBA3b MCKAY KiIaCCaMH HCOPraHUYCCKUX COCHI/IHGHI/Iﬁ

2.11

XVUMUYECKUN OSKCIIEPUMEHT: KayeCTBEHHOE OIPEICICHUE COACpKAHUS
KHCIIOpOJia B BO3JyXe, MOJyuyeHue, coOupaHue, paclio3HaBaHUE U M3yueHUE
CBOWCTB KHCIIOPO/1a, HAOIIOICHNE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOAOM H
YCIIOBUSI BOSHUKHOBEHUS U TpEKpalleHusi ropeHus (moxkapa), 03HaKOMJIICHUE
c o0pasiaMd OKCHIOB W ONHCAaHHE WX CBOMCTB, IOJydeHHE, COOMpaHHE,
pacro3HaBaHHE M U3Y4YEHHE CBOWCTB BOJOpoJa (FOpEHHUE), B3aUMOJCHUCTBUE
BOJZIOpOJA c OKCHJIOM meu (1) (BO3MOXKHO HCII0JIb30BaHUE
BUJICOMATEPHAaIIOB), HaOIOIeHUE 00pa3loB BEHIECTB KOJIMYECTBOM | MOIb,
UCCIIEJOBAaHUE OCOOEHHOCTEM  PACTBOPEHMsI BELIECTB C  Pa3IM4HOMN
pacTBOPUMOCTBIO, IPUTOTOBJIEHHE PACTBOPOB C OINPENEIEHHOW MacCOBOM
JIoJIE  pacTBOPEHHOTO BEILECTBA, B3aMMOAECHCTBUE BOJABI C METaJUIaMU
(HaTpueM U KanbleM) (BO3MOXKHO UCIOJIB30BAaHUE BHECOMATEPHAIIOB),
OTpe/ieNieHue pPacTBOPOB KHUCIOT M WIEJIOYEH C IOMOIIBI0 WHIUKATOPOB,
uccieioBaHue 00pa3lioB HEOPraHWYECKUX BEIIECTB pa3IMYHBIX KIJIACCOB,
HaOJII0/IeHUE HW3MEHEHUs OKpPacKd MHJIUMKATOPOB B pPACTBOPAX KHUCIOT M
menovel, nzyuenue B3aumojeiicteus okcuaa menu(Il) ¢ pactBopom cepHoit
KHUCJIOTBI, KHCIOT C MeTaUlaMM, pEaKIuil HeWTpalu3aluy, IOoJy4yeHHe
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHME OJHOIO MeTajjla JpYIMM U3
pacTBoOpa COJM, PEIICHUE IKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxHenmme

KJIaCCbhl HCOPTaHNYCCKUX COCIUHEHUI

[lepunonnueckuii 3akon u [lepuoanueckas cuctemMa XMMHYECKUX 3JIEMEHTOB
H.N. MenneneeBa. CtpoeHre aToMOB. XUMHUYECKas CBI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

3.1

[lepBple MOMBITKH KiIaccCU(DUKAIMM XUMHUYECKUX 3lIeMeHTOB. l[loHsATue o
rpynmnax CXOAHBIX AJIEMEHTOB (IIEJOYHBIE U IIEIOYHO3EMEIbHbBIE METAJUIbI,
TaJIOTeHbI, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yroT aMdoTepHbIE

OKCH/IbI ¥ TUIPOKCHIBI

3.2

[lepuonnueckuii 3akoH. [lepronuueckas cucTeMa XHMHYECKHX SJIEMEHTOB

AWM. MengeneeBa. KoporkonepuonHas u ATUHHONEpUOIHAs (HOPMBI




[lepuoauueckoit cuctembl XxuMuueckux osnemeHTtoB [[.M. Menneneena.
Ilepuons! u rpynnel. @U3NYECKHU CMBICI HOPAIKOBOIO HOMEPA, HOMEPOB

neépuoaa v Irpymiibl 3JICMECHTA

3.3

Ctpoenne atomoB. CocTaB aTOMHBIX sanep. M3oromnbl. DnexkTponbl. CTpoeHue
QJIGKTPOHHBIX 000JIOYEK aToMOB TMepBbIX 20 XUMHUYECKHX DIIEMEHTOB
[Tepuonnueckoii cucremsl .M. MenneneeBa. XapakTepucTuka XUMUYECKOTO

AJIEMEHTA MO ero noyuoxeHuto B Ilepuoanueckoit cucreme [I.1. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHHsI pPaJuyca aTOMOB XHMHMUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB MO IpynnaM U IEPHOJaM.
3unauenue Ilepuoanueckoro 3akoHa u Ilepuoanueckoil cucTeMbl XUMUUYECKUX
3JIEMEHTOB JUIsl pa3BUTUA HayKu U npakTtuku. .M. MenneneeB — y4€Hsblil 1

rpak1aHuH

3.5

Xumnueckasi cBsi3b. KoBajgeHTHass (mOJsipHass W HEMOJSpHAsi) CBS3b.

SJIGKTpOOTpI/IHaTeHBHOCTb XMMHUYECKHX 3JIEMEHTOB. MlOHHAas CBS3b

3.6

CreneHb OKHUCJICHHA. OKXUCIINTEIIFHOBOCCTAHOBHUTCIIBHEIC pCaKluu.

[Ipoteccol okucaeHus: U BOCCTaHOBJICHUSI. OKUCIUTENTN U BOCCTAHOBUTEIH

3.7

XVUMUYECKUN SKCIIEPUMEHT: HU3yuyeHue O00pa3lioB BEIIECTB METAJUIOB U
HEMETAaJUIOB, B3aMMOJICHCTBUE TMAPOKCUAA LIMHKA C pacTBOpPaMHU KHUCIIOT U
LIEeJI0YEH, MPOBEICHNE ONBITOB, HIUTFOCTPUPYIOLIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ (FOpeHI/Ie, peaKknu pa3jioKCHUs, COCI[I/IHCHI/IH)

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

BemectBo 1 xumundeckas peakuus. [Toropenue

11

[Tepuonnueckuii 3akoH. Ilepmogmyeckas cucTteMa XHUMHYECKHX 3JIEMEHTOB
J.1. MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTU B U3MEHEHUH CBOWCTB
XUMHUYECKHUX JJIEMEHTOB TMEPBBIX TPEX NEPUOAOB, Kajusl, KalbLHUs U HX
COEUHEHUI B COOTBETCTBUHU C IOJOXKEHUEM 3JIEMEHTOB B llepnoanueckoit

CUCTEME U CTPOCHUEM HUX AaTOMOB

1.2

CtpoeHne BellecTBa: BUAbI XUMHYECKOW CBS3U. THIBI KPHUCTAJUIMYECKUX
PELIETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAILNIMYECKOU
peméTkn W BUJA XUMHUYECKOM cBsi3u. Knmaccudukamus M HOMEHKIATypa

HEOpPraHMYECKUX BELIECTB (MEKIyHAapOJHas U TpUBHAJIbHAas). XUMHUUYECKUE




CBOMCTBa BCIICCTB, OTHOCAIIMNXCA K pa3IM4YHBIM KilacCaM HCOPraHHYCCKHUX

COGHHHGHHﬁ, TCHCTUYCCKAsA CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccuukanus XuMHYeCKUX peakluid o pa3iInyHbIM MpU3HAKaM (IO YUCITY
U COCTaBy YYacCTBYIOIIMX B pEaKLMHU BEILECTB, MO TEIIoBoMYy 3G (deKTy, 1o
M3MEHEHHIO CTETIEHEH OKHMCICHUS XUMHUYECKUX JIEMEHTOB, 110 00paTUMOCTH,
[0 Yy4YacTHIO Karajgu3aTopa). OK30- U DSHIOTEPMHYECKHE PEaKIIUH,

TEPMOXUMHUYECKHE YpaBHEHUA. [[OHATHE O CKOPOCTH XUMUUYECKON pEaKLIMU

1.4

[Tonarue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsrue o
TOMOT€HHBIX M TETEPOreHHBIX peaknusax. [loHATHE O XUMHYECKOM
paBHOBecuu. DakTOpHI, BIMAIONME HA CKOPOCTb XMMHYECKOW PEAKIHU M

ITOJIOKCHUC XUMHNYCCKOI'O paBHOBCCHUA

1.5

OKUCIINTENIbHO-BOCCTAHOBUTENIBHBIE  peaKUUH,  SJICKTPOHHbI  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocTaBieHHE ypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLUUH C HCHOJIb30BAHUEM MeEToJa

3JIEKTPOHHOTO OajaHca

1.6

Teopust ANEeKTPOIMTUYECKON AUCCOLMALINN. DIIEKTPOIUTHI U HEIJIEKTPOIHUTHI.
Katunonsl, aHnoHbl. MeXaHHU3M AMCCOLMALIMY BEIIECTB C PA3IMYHBIMUA BUJIAMU
XuMU4ecKkou cBsizu. Ctenenp nuccornuanuu. CUibHbIC U C1a0ble SJIEKTPOJIUTHI.
Peakunu noHHoro oomMeHa. YcClioBUSI MPOTEKaHUS PEaKMii HOHHOTO 0OMeHa,
TOJTHBIE M COKpalI€HHbIE WOHHBIE ypaBHEHUs! peakiuil. CBONCTBa KHUCIIOT,
OCHOBaHUN U coleil B CBeTe NPEACTABICHUNA 00 OSIEKTPOIUTHUYECKOM

nuccounanuu. KauectBeHHbIe peakiini Ha HOHBL. [[oHsTHE O TMapOIN3E coneit

1.7

XuMU4ecKuit OKCIICPUMCHT. O3HAKOMJICHHUC C MOACIAMH KPHCTATNIMYCCKUX
PEMIETOK HEOPTaHUYECKUX BEUIECTB — METAJUIOB W HEMETauloB (rpadura u
ayMasa), CJIOXKHBIX BEIIECTB (XJIOpUIa HATPHS); UCCIIEIOBAHNE 3aBUCUMOCTH
CKOPOCTH XHMHYECKON peakIuu OT BO3JCHCTBHS pPAa3IUYHBIX (HaKTOPOB;
WCCIIE/IOBAaHUE  DIIEKTPOIPOBOTHOCTH  PAacTBOPOB  BEMIECTB, IIpoliecca
JUCCOIMAIIMU  KUCIIOT, IIenoueid M cosied (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB); IPOBEJICHUE ONBITOB, HJUTFOCTPUPYIONINX TPHU3HAKU
MPOTEKaHUs peakiuii MOHHOTO oOMeHa (0Opa3oBaHME OCajliKa, BBIACICHHE
raza, oOpa3oBaHHWE BOJbI); ONBITOB, HJUTIOCTPUPYIONIMX  MPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHBIX peakuui (ropenue, peaxkuuu
pa3oKEHUs, COCAWHEHHsI); PACIO3HABAHWE HEOPTraHMYECKUX BEIIECTB C
IIOMOIIIBIO KAYE€CTBCHHBIX peaKL{I/Iﬁ Ha WOHBI; PCHICHUC 3KCIICPUMCHTAJIbHBIX

3a1a4




Hemeramier 1 ux COCANHCHUA

2.1

OO6mass xapaktepucTtuka rajoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne W (PU3NYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — raJIOTeHOB. XUMHUYECKHE CBOWCTBA Ha MpUMEpPE XJopa
(B3auMozielicTBHE ¢ METalllaMi, HEMETAJUIAMU, LIEI049aMH). XJI0POBOJOPOLI.
ConsiHast KWCJIOTa, XHMMHUYECKHE CBOMCTBa, IOJy4yeHUE, IPUMEHEHUE.
[elictBue xJjiopa M XJOPOBOJAOPOJa Ha OpraHMU3M 4elloBeKa. Baxneunmue

XJIOPUABI U UX HAXOXKIACHUC B IIPHUPOAC

2.2

Obmas xapaktepuctuka 3neMeHToB VIA-rpynmbl. OcOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIE cTeneHn OKucieHus. CTpoeHne u pu3ndecKie CBONCTBA
MPOCTBIX BEIIECTB — KHUCIOPOAAa U Cephbl. AJUIOTPONHBIE MOIUPUKALNN
KHCJIOpPOJia U cepbl. XUMHYECKUE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHE,
¢busnueckue W XuUMHUeckue cBOMCTBAa. OKCHABI Cepbl KaK MpPEICTaBUTENN
KHCJIOTHBIX OKCHIOB. CCpHafl KHCJIOTA, (1)I/I3I/I‘-IGCKI/I€ 1 XUMHUYECKHE CBOMCTBA
(obmmue xKak mpeacTaBUTeNs Kilacca KUCIOT U cnenuduueckue). XuMuIecKue
peaxiuy, Jexalye B OCHOBE MPOMBIIIJIEHHOIO croco0a MOJIy4eHUs CepHOU
kucinotel. [Ipumenenne. Conu cepHOM KHUCIOTHI, KAYECTBEHHAs pEeaklMs Ha
cynbdar-uon. Haxoxaenue cepbl U €€ CoOeTMHEHUN B IPUPOE. XUMHUUECKOE
3arpsi3HEHUE OKPY’KAIOIIEH Cpeibl COCTUHEHUSIMU Cepbl (KHCIOTHBIE T0XKIH,

3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €T0 MPEIOTBPAIICHHS

2.3

OO6mas xapakTepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTE€pHbIE CTENEHU OKUCIEHUSA. A30T, pacHpoCTpaHEHUE B
npupo/ie, huznyeckue u XuMUIecKkre cBoicTra. KpyroBopor a3oTa B mpupoe.
AMMHaK, ero (Qu3MUeCKMe W XUMHUECKHE CBOICTBa, IMOJIydeHHE U
npuMeHeHne. Coiau aMMOHUS, WX (U3WYECKHEe W XUMHUYECKHE CBOWCTBA,
npuMeHeHne. KauecTBeHHast peakiiusi Ha MOHbI aMMOHHMS. A30THAs KUCIIOTA, €€
noJiyueHue, puandeckue U XMMHUecKre cBoicTBa (001I1e KaK MpeCcTaBUTeNs
Kjlacca KUCIOT M crnenuduyeckue). Vcnonab3oBaHHE HUTPATOB U COJEH
aMMOHHSI B KaueCTBE MUHEPAIBHBIX yIOOpeHU. XUMHUECKOe 3arps3HEHUE
OKpY>KaloIiel cpesibl COeJMHEHUSIMH a30Ta (KUCIOTHBIE JTOK/H, 3arpsi3HEeHHe

BO3/yXa, TOYBBI U BOJIOEMOB)

2.4

docdop, amnorponHsie Moaudukanuu Gochopa, huzndeckue 1 XUMUIECKUAEC
cBoiictBa. Oxcun Qocdopa(V) u dochopnas xucnora, QuznyecKkue u
XMMHAYECKHE CBOMCTBA, mosrydeHue. Vcnonp3oBanue (ocdaroB B KadecTBe

MUHEPAIbHBIX YI00peHHit




2.5

O6mas xapakrepuctuka snemMeHToB [VA-rpynmbl. OCOOCHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENIEHU OKHUCIEHUS. YTJIEepoJ, aJJIOTPOIIHbIE
Moau(UKaIMK, pacHpoCTpaHEHUE B HpHUpoje, (U3HUECKHe U XHUMHUYECKHE
cBoiicTBa. Ancopbuusi. Kpyrosopor yriepona B npupoje. OKcusl yrieposa,
ux (pu3nyueckue U XMMUYECKHE CBOMCTBA, NEHCTBUE HA KUBbIE OPIaHU3MBI,
MOJIy4E€HUE U IPUMEHEHHE. DKOJIOTUYECKUE MTPOOIEMBI, CBSI3aHHBIC C OKCHIOM
yraepoaa(IV); rumore3a rio6anbHOr0 MOTEIUICHHS KJIMMAaTa; MapHUKOBBIN
apdekr. YrompHas KucIoTa W e€ cond, uX (PU3MYECKHEe U XUMUYCCKUE
CBOICTBa, MoNy4eHHe U npuMmeHeHue. KaduecTBeHHas peakiusi Ha KapOOHAT-
noHbIL. Vcronb3oBanre KapOOHATOB B OBITY, MEIHIIMHE, TIPOMBIIUICHHOCTH U

CEIILCKOM XO03SHCTBE

2.6

[TepBoHavaIbHBIC TOHATHS 00 OPTAaHMYECKHUX BEIIECTBAX KaK O COCTMHCHMIX
yriepona (MeTaH, 3TaH, STWJIEH, alleTWJICH, 3TaHOJ, TJIMIEPUH, YKCYCHas
kuciora). Ux coctaB m xumuueckoe crpoeHue. IloHsATHE O OMOJOTHYECKH
BOKHBIX BEIIECTBAX: XKHUpaX, OejKax, YIrJeBOJax — W HMX POJIU B >KU3HHU
yeloBeka. MarepuanbHOE E€JUHCTBO OPTraHMYECKHMX MW HEOPTaHMYECKHX

COE€IUHEHUN

2.7

Kpemuuii, ero ¢usnueckne M XUMHYECKHE CBOWCTBA, IIOJyYE€HUE U
npuMeHeHune. CoerHeHHst KpeMHuUst B npupoze. O6mue npeacraBieHus oo
okcuae kpeMHusI(IV) u kpemHueBoil kucinore. CUIMKaThI, UX UCIOJIB30BaHUE
B ObITY, MEOUIMHE, MPOMBINUIEHHOCTH. BaxkHeine cTpouTeabHbIe
MaTepuaibl: KepaMHKa, CTEKJIO, IIEMEHT, O€TOH, xkeye300eToH. [Ipobiemsr
0€30IaCHOTO MCIOJIb30BaHUS CTPOUTENIBHBIX MAaTE€pHUaloB B IOBCEIHEBHON

KHU3HU

2.8

XUMUYECKUH SKCIIEPUMEHT: M3ydeHHe 00pa3l0B HEOPraHMYECKHUX BEILECTB,
CBOMCTB COJITHOM KHCJIOTBI; IPOBEJCHUE KAUECTBEHHBIX PEAKIMI HA XJIOPU[I-
MOHBl M HAONIOJEHHE MPU3HAKOB MX MPOTEKaHUS; OMbITHL, OTPaKarollue
¢u3nyecKre 1 XMMHUYECKUE CBOMCTBA raJIOT€HOB M MX COEIMHEHHI (BO3MOKHO
HCIOJIb30BaHNE BUJEOMATEPHAIIOB); O3HAKOMJIEHHE C o0pas3lam XJOpHI0B
(rayloreHNI0B); O3HAKOMJIEHHME C oOpa3namMu cepbl M €€ COeAMHEHUSIMH
(BO3MOHO HCTOJB30BAaHUE BHUCOMATEPUATIOB); HAONIOJCHUE TIpoliecca
o0yrJIMBaHUs caxapa MoJ JeHCTBUEM KOHIICHTPHUPOBAHHOM CEpHON KHUCIIOTHI;
M3y4eHNEe XUMUYECKUX CBOMCTB pa30aBIICHHON CEPHOM KHCIIOTHI, TPOBEICHHE
KayeCTBEHHOW peakluu Ha cynb(aT-uoH W HaOMIOJeHHE TIpHU3HaKa eé

MPOTEKAHUS;, O3HAKOMJICHHUE ¢ (PHU3NIECKUMH CBOMCTBAMH a30Ta, pocdopa 1 ux




coeiMHEHUI (BO3MOXXKHO HCIOJb30BAaHUE BHIEOMATEPHAIIOB), OOpa3Lamu
a30THBIX U POCPOPHBIX yIOOpEHUH; MOTyYeHHE, COOMpaHUe, pAaCTIO3HABAHHE
U U3y4CHHE CBOMICTB aMMHaKa; IpPOBEJEHHE KaueCTBEHHBIX PEeaKLUil Ha MOH
aMMoHMSI ¥ ¢ochaT-uOH M H3YYCHHE NPU3HAKOB UX MPOTEKAHHUS,
B3aUMO/IEHICTBHE KOHLIEHTPUPOBAHHOHN a30THOIN KUCIIOTHI C MEJIbIO (BO3ZMOXKHO
HCIIOJIb30BAHNE BUEOMATEPUAJIOB); M3YYEHHE MOJIENEH KpPUCTAIIIMYECKUX
pewéTok anmMasa, rpadura, QynaepeHa; O3HAKOMJICHHE C IPOLECCOM
azcopOLUU pacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IIPOTHBOra3a; MOJy4yeHHe, coOMpaHue, paclio3HaBaHUE U U3Y4YEHHUE CBOICTB
VIJIEKUCIIOTO Tasa; MpOBelIeHHE KadeCTBEHHBIX pEaKkuuid Ha KapOOHAT- U
CHJIMKAaT-UOHbl U H3Y4YEHHE NPU3HAKOB UX INPOTEKAaHUS; O3HAKOMJICHHE C
MPOAYKIMEH CUIMKATHOW MPOMBIIIJIEHHOCTH; PELIEHUE SKCIIEPUMEHTATBHBIX

3aJa4 110 TEMC «BakHenIe HeMeTauIbl U UX COCOHNHCHUA»

MerTaibl 1 UX COSTUHEHUS

3.1

OOw1ast XapaKTepUCTHUKAa XUMHUECKUX JIEMEHTOB — METAJUIOB HA OCHOBAaHUM
nx nosnoxenus B llepuogmyeckoi cucreMe xumuyeckux snemeHToB 1.
Menpeneesa u ctpoenust aToMoB. CTpoeHHe MeTajuioB. MeTtanndeckast CBsI3b
U MeTaJyIMYecKas KpUCTalsIMdyecKas pemeérka. ONeKTPOXUMHUYECKUN Pl

HaprI)KeHHI’I MCTAJJIOB

3.2

dusnueckue 1 XuMHUYECKre cBocTBa MeTauioB. O01Iue criocoObl MOTyYeHHS
MeTaisoB. [oHsTHE 0O KOPPO3UHU METANIOB, OCHOBHBIE CITOCOOBI 3aLIUTHI UX OT
koppo3uu. Cruiasl (CTajb, YyT'yH, JOPATIOMUHUAN, OpOH3a) U MX IPUMEHEHUE

B OBITY U IPOMBIIIJIEHHOCTH

3.3

[Ilemounble MeTauIbl: NoJIOkeHUE B [lepuonnueckoil cucteMe XMMHYECKHX
anemenToB JI.11. MenneneeBa; CTpoeHUEe UX aTOMOB; HaXO0K/JIEHUE B IIPUPOJIE.
duznyeckue U XMMHUYECKHUEe CBOICTBa (Ha mpuMepe HaTpus U Kanus). OKCHIbI
U TUIPOKCUIBl HAaTpuss U Kanus. [IpuMeHeHHe IIENOYHBIX METAJIIOB U UX

COE€IUHEHUN

3.4

Illenoyno3eMenbpHbIE METaJabl MAarHUW W KajJblIUH: TIOJOXKEHHUE B
[Tepuonnueckont cucreMe xumuueckux dnemeHToB J[.M. MeHnneneesa;
CTPOCHUE UX aTOMOB; HaxXxOXJeHHe B mpupojae. dusznueckve U XUMUYECKUE
CBOWMCTBAa MarHus W Kajblusa. BakHeimme coeauHeHUs! KaibIus (OKCHI,

TUAPOKCH, coin). KECTKOCTH BOJBI U CIOCOOBI €€ yCTpaHEHHs

3.5

AsnroMuHMI: oJiokeHue B [leproanueckoil cucteMe XUMUYECKUX JIEMEHTOB

J.1. MeHnneneesa; CTpOCHHUE aTOMa; HaxOXKJACHUE B nipupozc. Pusndeckue u




XHMHYECKHE CBOMCTBA AaJIIOMHHHS. AM(bOTepHBIe CBOMCTBaA OKCHJga H

TUIPOKCH/IA ATTFOMUHUS

3.6

Keneso: nonoxenue B [leproanueckoit cucremMe XUMHUYECKHUX 3J1eMeHTOB J[. 1.
MeHpeneeBa; CTpoeHHE aToma; HaxokJaeHue B mpupoae. Dusnueckue u
XUMUYECKHUE CBOMCTBA >kene3a. OKcuabl, THAPOKCUIbl U conu xeneza(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MTOTyYCHUE

3.7

XHUMHYECKUH SKCTICPUMEHT: 03HaKOMJICHHE ¢ 00pa3liaMK METAJJIOB M CILIABOB,
X (U3NYCCKUMHU CBOWCTBAMU; W3YYCHHE PE3yJbTATOB KOPPO3HH METAJLIOB
(BO3MOXHO HCIIOJIb30BAHKE BHJICOMAaTEPHAIIOB), 0coOeHHOCTEH
B3aUMOJICHCTBUS OKCHUJA KajdblUd U HATpUs C BOJAOM (BO3MOXKHO
WCIIOJIb30BaHUE BHJICOMATEPHAIIOB); UCCIICIOBAHUE CBOWCTB KECTKOW BOJBI;
mpoiecca TOPEHHUs JKelle3a B KHUCIOpoAe (BO3MOXKHO HCIIOJIb30BAHHE
BHJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KAUeCTBECHHBIX PEAKIIUN HA HOHBI
(Marausi, Kanplis, amoMuHHs, nuHKa, xene3a(ll) u xeneza(lll), menu(Il);
HaO0JII0JICHUE U ONMCAHKE ITPOIIECCOB OKPAITMBAHUS INIAMEHU HOHAMU HATpPHSI,
Kaiuss ¥ Kaiubldsg  (BO3MOXKHO  HCIIOJIb30BaHHWE  BHJIEOMATEpPHANIOB);
uccienoBanre aMmGOTEPHBIX CBONCTB THAPOKCHAA AFOMUHUS M THIPOKCH]IA
[IMHKA; PEIICHNE YKCIIEPUMEHTAIBHBIX 3aa4 1Mo TeMe «BakHeiiie MeTabl

1 NX COCOUHCHU)

XUMUS U OKpy’Karolas cpeja

4.1

Hosrie MaTCepHraJibl U TCXHOJIOTUH. BemectBa u MaTcpHraJibl B MMOBCEIHEBHOM
JKM3HH YeI0BeKa. XUMUS U 3J0pPOBLE. be3omacHoe HCIIOIB30BaHNE BENIECTB U
XUMHUYCCKUX peaKI_[I/Iﬁ B 6BITy. HepBa;I IoOMOIb IMPU XUMHUYCCKHUX OXKOrax “u

OTpPaBJICHUSIX

4.2

OCHOBBI  JKOJIOTHYECKOW  TPAMOTHOCTH.  XHMHYECKOE  3arps3HECHHE
okpyxaroteit cpeast [1IJIK. Ponb XxuMuu B perieHnn 3K0JI0THYECKUX IpoodIiem.
[TpuponHble MCTOYHUKH YTICBOJOPOMOB (yroyib, MPUPOIHBIN ra3, HedTb),

IMPOAYKTBI UX Hepepa60TKH, HX pOJib B 6BITy " MPOMBIINIJIICHHOCTH

4.3

XHUMHUYECKHM SKCIICPUMCHT: U3YUCHUC 06pa31103 MaTCepuruajoB (CTCKJIO, CIIJIaBBbI

METaJJIOB, MOJIMMEPHbIE MaTepUaIbl)




MMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
npoBepsieMor
0 TpeOOBaHUA

IIpoBepsiemble TpeOOBaHUS K NPEAMETHBIM pe3yJbTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibLHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanust Ha ocHoBe PT'OC

1

IIpencraBnenue:

11

O II03HABa€MOCTU SIBJIEHUH MpPUPObI, MOHUMAHUE OOBEKTUBHOMN
3HaYMMOCTH OCHOB XMMMYECKON HayKM Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIEH KyIbTypbl M HPAKTHYECKON
JeSTEIbHOCTH 4YEJIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOIIECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIUX CCTCCTBCHHBLIX HAYK

1.2

O HAaY4YHBIX MCTOAAaX ITO3HAHUSA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCETOJAAX HUCCICAOBAHUSA BCHICCTB U U3YUCHUA
XUMHUYCCKUX peaKuMﬁ; YMCHHUEC HCIIOJIB30BaTb MOJACIN  JJIA

0OBSICHEHUS CTPOCHUS aTOMOB U MOJICKYJI

1.3

0 ctepax npodecCHOHATBHON AEITeTbHOCTH, CBSI3aHHBIX C XUMUEH
N COBPEMCHHBIMH TCXHOJOTHUAMHU, OCHOBAHHBIMU Ha JOCTUKCHHAX
XUMHUYECKON HAayKH, YTO MO3BOJIUT OOYYAIOUIUMCS paccMaTpuBaTh
XUMUIO Kak cdepy cBoed Oyaymeid mpodecCHOHATbHON
NESTENIbHOCTH MW CIeNaTh OCO3HAHHBIA BBIOOP XHMHHM Kak
npoQHUILHOTO TMpeAMeTa MPH TepeXoJe Ha YPOBEHb CPEIHETro

o01m1ero oopa3oBaHus

Bnanenue cucreMoil XMMHMYECKMX 3HAHUM H YMCHHUEC NPUMCHATH

CUCTEMY XUMHUUYCCKUX 3H3HI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHENUIIINE XUMHYECKUE IMOHATUS: XUMHUYECKUU QJICMCHT, aToOM,
MOJIEKYJIa, BEIIECTBO, IPOCTOE U CIIOKHOE BEIIECTBO, OTHOPOIHAS U
HEOJIHOPO/IHAST CMECh, OTHOCHTEIIbHBIC aTOMHAs M MOJICKYJISIpHAs
MacCChbl, KOJIMYCCTBO BCHUICCTBA, MOJIb, MOJIApHAas Macca, MOJ'ISIpHBII‘/JI
00BbEM, OKCHII, KHCIIOTa, OCHOBAaHHUE, COJb (CPeIHss), XUMHYECKas
peakiusi, peaklud COSAMHCHUS, PEaKIMH PA3T0KCHHS, PEaKIUH
3aMeIIeHHsI, peaKIMu oOMeHa, TeIIoBor A (PeKT peakiuu, 3K30- 1

SHAOTCPMHUYCCKUC PCAKIINU, PACTBOP, MACCOBas J0JISI XUMUYCCKOTO




JJIEMEHTAa B COCAMHEHHMM, MaccoBas JOJs W  IPOLICHTHAas
KOHLIEHTpalUsl BEIECTBA B PacTBOPE, SIPO aTOMa, AJIEKTPOHHBIN
CJI0il aToMa, aTOMHas OpOMTaldb, PaJUyC aTOMa, BaJEHTHOCTD,
CTENIEHb OKUCIIEHUS, XUMHUYECKasl CBA3b, AIEKTPOOTPULATEIHOCTD,
NOJIIpHAasT M HENOJSpHAs KOBAJICHTHAs CBS3b, WOHHAs CBS3b,
METaJIJIMYECKasl CBfA3b, KpUCTANIMYeCcKas pelméTka (aToMHas,
MOHHAsi, METaJUIn4yecKas, MOJIEKYJspHas), HOH, KAaTHUOH, aHHOH,
AJIEKTPOJIUT M HEIEKTPOJIUT, 3JIEKTPOIUTUYECKAS IUCCOLMALIMS,
peakIMM HOHHOrOo OOMEHa, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE
peakuuy, OKUCJIMTEIb M  BOCCTAHOBUTENb, OKHUCIEHUE U
BOCCTaHOBJICHHE, HJIEKTPOJIN3, XUMHUUECKOE paBHOBECUE, 0OpaTHMBbIE
U HeoOpaTHMbIe pEaKIHH, CKOPOCTh XUMHUYECKOW pPEeaKIuH,

karanuzatop, [1JIK, koppo3us meTanioB, CIuiaBbl

2.2

OCHOBOIIOJIATAOIIME 3aKOHbl XUMHMM: 3aKOH COXPaHEHHsI Macchl,
nepuonnueckuii 3akoH J[.M. MenneneeBa, 3aKOH IIOCTOSHCTBA

COCTaBa, 3aKOH ABOFaI[pO

2.3

TCOpHUun XUMUU! ATOMHO-MOJICKYJISIpHAA TCOpH, TCOpUA

BJ'ICKTI)OJ'H/ITI/ILIGCKOI\/’I JUucconmuanumn

Brianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILIEH

3.1

YMEHHE TPAaBWIBHO HCIONB30BaTh M3yYCHHBIE BEIIECTBA U
MaTepuaibl (B TOM YHCI€ MUHEpalbHblE yIOOpEHUs, METaUIbl U
CIUIaBbI, TIPOXYKTHl  IepepabOTKH  MPUPOIHBIX  HCTOYHUKOB
yII1€BOAOPOAOB (YIJisl, IPUPOTHOTO ra3a, HeTu) B OBITY, CEIbCKOM
XO3SIMCTBE, Ha TIPOW3BOJCTBE W TIOHUMAaHWE 3HAYCHUS JKUPOB,
OenKoB,  YIJIEBOJOB  JJIsI  OpraHu3Ma  4YeJOBEKa; yMEHHeE
MIPOTHO3UPOBATh BIIMSTHHUE BEUIECTB W XMMHUYECKHX IPOIECCOB Ha

OpraHM3M Y€JI0BEKa U OKPYKAIOUIYI0 IPUPOIHYIO CPENY

3.2

YMCHHUEC UHTCTPUPOBATE XUMUUCCKHUEC 3HAHUSA CO 3HAHUAMU APYTrUX

y4eOHBIX MPEIMETOB

3.3

HaJIMYUe OMbITa pabOThI C pa3IMYHBIMU UCTOYHUKAMU MH(OpMaLIUN
0 XMMUM (HaydHass U HAY4YHO-TIOMYJISIpHAsl JIUTEparypa, ClOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMEHHE OOBEKTHUBHO OLEHHBAaTh MH(GOPMAIMIO O BEIIECTBAX, HX
IPEBPALICHUSIX M IPAKTHUYECKOM IPUMEHEHMM M yYMEHHE

HUCIIOJb30BaTh €€ AJs PEIICHUA y‘le6HO'H03HaBaTCJ'II>HBIX 3aJa4




BJ'IaI[eHI/Ie OCHOBaMH IOHATHHHOI'O arapara U CUMBOJIMYCCKOI'O

A3bIKa XMMHU JUIS COCTABICHHUS (POPMYIJI HEOPTaHUYECKHUX BEIIECTB,

) YpaBHEHUH XMMHMYECKUX peaKUui; OCHOBAMH XHUMHYECKOU
HoMmeHknatypsl (IUPAC u TpuBHanbHOi)
YMeHue o0bsSCHATH CBA3b MOJIOKEHUS eMeHTa B [lepuoauueckoit
CHUCTEME C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
5 XMMUYECKHX JJIEMEHTOB (COCTaB W 3apsAn sapa, olmiee Yucio
AIIEKTPOHOB), pAacCIpeAeNICHUEM 3JIEKTPOHOB [0 JHEPreTUYECKUM
YPOBHSIM aTOMOB ME€PBBIX TPEX NEPUOJOB, KT U KaJIbIU
[IpencraBienue O  MEPUOJUYECKOM  3aBUCMMOCTH  CBOWCTB
XUMHUYECKUX JIEMEHTOB (paguyc aToMa, 3JIeKTPOOTPULIATEIHHOCTS ),
6 IPOCTBIX M CJOXKHBIX BEIIECTB OT IIOJIOKEHHUS D3JIEMEHTOB B
[lepuoanueckoit cucreme (B MalbIX TMEpHOJaX U TJABHBIX
MOJArpyNNax) v 3J€KTPOHHOTO CTPOEHUS aTOMa
7 YMeHnue kinaccupuuupoBarh:
7.1 XAMHUYECKHE DJIEMEHTHI
7.2 HEOpraHMYeCcKre BellecTBa
7.3 XUMUYECKHUE PEaKINN
8 YMeH#ue onpenensrs:
8.1 BaJICHTHOCTh U CTEMEHb OKUCIEHMS] XUMHUUECKHUX 3JIEMEHTOB, 3apsi
' MOHA
8.9 BUJ XMMUYECKOW CBSI3U M THUIl KPUCTAJUTMUECKOH CTPYKTYpHI B
' COETMHEHUSIX
8.3 XapakKTep Cpeibl B BOJHBIX pacTBOpPaX BELIECTB (KUCIOT, OCHOBAaHUH)
8.4 OKHUCJIUTEh U BOCCTAHOBUTEIH
9 YMeHue xapaktepu3oBarh pu3nueckre U XMMUYECKHUEe CBOMCTBA:
MPOCTHIX BemeCTB (KHUCIOPOJ, O30H, BOAOPOH, Tpadur, aimas,
9.1 KpeMHUH, azor, docdop, cepa, XJop, HATpUW, Kaauii, MarHui,
KaJIBITM, aTFOMHHHM, JKEJI€30)
CIIOXHBIX BEIIECTB, B TOM YHUCJIE MX BOJHBIX PacTBOPOB (BOja,
9.5 aMMHaK, XJOpPOBOJOPOJ, CEPOBOJAOPOI, OKCHUIbl M TUIAPOKCHUIBI

MetamwioB [-IIA rpymm, amromunus, menu (1), muaka, xenesa (I u

I1T), oxcuaet yraepoxaa (I u IV), kpemuwnst (IV), azora u hocdopa (111




u V), ceper (IV u VI), cepuucras, cepHas, a30THUCTas, a30THas,

docdopHasi, yronbpHas, KpeMHUEBAsI KUCIOTA U X COJIH)

MPOTHO3UPOBATh M  XapaKTEpPU30BaTh CBOMCTBA BEHIECTB B

3aBUCHUMOCTH OT HX COCTaBa U CTPOCHHUA, IPUMCHCHUEC BCIICCTB B

33 3aBHCHMOCTH OT HMX CBOWCTB, BO3MOXHOCTH MPOTCKAHUS
XUMHYECKHUX MPEBPALICHUN B Pa3IMYHBIX YCIOBHIX
10 YMeHHe COCTaBIISITh MOJICKYJISIPHBIC M MOHHBIC YPaBHEHHS PEAKIINH,
B TOM YHCIIE:
10.1 peaxkuuii HFOHHOro oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKITHI
103 WUTIOCTPUPYIONINX XUMHUYECKHE CBOWCTBA W3YYCHHBIX KJIAcCOB
' (Tpyriin) HEOPraHMYECKMX BEIECTB
104 MOJTBEPKIAIONIMX TEHETUICCKYIO B3aUMOCBSI3b MEXK]Ly HUMH
11 VMeHHe BBIYHUCIIATh (IPOBOAUTE PACUEThI):
111 OTHOCHUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIECTB,
' MacCCOBYIO JIOJI0 XUMHYECKOTO DJIEMEHTA B COSMHCHHIH
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 M0 YpPaBHEHUSM XHMHUYECKUX PEAKIMH W HAXOIUTh KOJIUICCTBO
' BellecTBa, 00BEM M MacCy peareHTOB WK MPOYKTOB PEAKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJIaMH  HAY4YHOTO TO3HaHus (HabmroaeHue,
121 HU3MEepeHHe, YKCIIEPUMEHT, MOJICIIMPOBAHNE) TIPY U3YUCHUH BEIICCTB
' U XMUMHYECKUX SIBJICHHH;, yMeHue chOpMYyIHUpOBaTh MpoOIEMy U
MPETIOKUTE MTYTH €€ PEIICHUS
122 0e30omacHO pabOThl ¢ XUMHYECKHMH BEIIECTBAMH, XUMHYECKOMN
' MOCyA0H U IabopaTOpHBIM 000pyAOBaHUEM
MpaBUJIaMU 0e30MmacHOTO oOpaimieHuss € BEIIECTBAMHU,
UCIIOJIb3YEMBIMH B IIOBCEAHEBHOW JKM3HH, TIPABHIIAMH TTOBEIACHHS B
123 HeNsIX cOepeXeHUs 3I0POBbS U OKPYKAIOIIEH MPHUPOIHON CPEJbI;

MOHMMaHUe Bpefa (0MacHOCTH) BO3/IEHCTBUS Ha KUBbIE OPTaHU3MBbI
ONpeaeIEHHBIX BEILECTB, croco6oB YMEHBUICHUS u

MIPEAOTBPAIIECHUS X BPEIHOTO BO3JICHCTBUS




13

Hanynaue IMPAKTUYCCKHUX HABBIKOB INIAHUPOBAHUA U OCYILICCTBJICHUSA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

131

HN3YUCHUC u OIIMCaHHEC (1)I/I3I/I‘-ICCKI/IX CBOMCTB BCIICCTB,
O3HAaKOMIJICHHE C (bI/ISI/ILIeCKI/IMI/I U XUMHWYCCKUMHU SABJICHUSAMU, OIIBITHI,

WJUTIOCTPUPYIOLIKME TPU3HAKU MPOTEKAHUSI XUMUYECKUX PEAKLUA

13.2

U3y4eHHe CIIOCOO0B pasJieeH s cMecel

13.3

[IOJIyUEHUE KHUCJIOpPOJa M H3Y4YEHHE €ro CBOMCTB; IOJIYy4YE€HHE
BOJIOPOJIa U U3YYEHHE €r0 CBOMCTB; MOJIy4YCHHUE YIIIEKUCIIOrO ra3a u
U3Y4YEHHUE €ro CBOMCTB; IMOJIyYEHHE aMMHUaKa M H3y4YEHHE €ro

CBOHCTB

134

MPUTOTOBJICHHE PACTBOPOB C OMNpPENEIEHHON MaccoBOM onei

pacTBOPEHHOTO BEIIECTBA

135

IPUMEHEHHE  MHIUKATOpOB  (JJakMyca,  METWIOpaHXka U
denondranenna) i onpeneieHus XapakTepa Cpelibl B pacTBOpax

KHUCJIOT U ILIeJIouei

13.6

HCCICIOBAaHUEC MW OIIHMCAaHUC CBOMCTB HCOPTraHNYCCKUX BCHICCTB
pPa3jIMdHbIX KJIACCOB; H3YUCHUC B3aUMOJCHCTBUSA KHCIOT C
METaljlaMu, OKCHuJaMu MCETAJJIOB, pPacTBOPpUMBIMHU u
HEPaCTBOPHUMBIMHA OCHOBAHUSIMU, COJIAIMU, MMOJIy4CHUC
HEPACTBOPHUMBIX OCHOBaHI/II\/'I; BBITCCHCHHE OAHOr0 METalyia ApyTrum
nus3 pacTBOpa COJIN, HUCCICIOBAHUC aM(I)OTepHLIX CBOMCTB

TUAPOKCUA0B aITFOMHUHUA 1 HUHKA

13.7

pelIeHne SKCTIEPUMEHTAIIBHBIX 3a/1a4 10 TeMaM: «OCHOBHBIE KJIaCChI
HEOPraHUYECKHUX COCIMHEHMI»; «DNEeKTPOIUTHYECKAS
Juccoruanusay;, «BakHeilne HeMETalldbl W WX COCAUHCHUS,

«Baxneiiiie MeTaljIbl U UX COSAUHECHUS

13.8

XUMHUYECKHE  OKCIEPUMEHTBI,  WJUIIOCTPUPYIOLIUE  MPHU3HAKU
MPOTEKAHUS PEAKIIMA MOHHOTO OOMEHA; KaueCTBEHHBIC PEaKITUU Ha
MPHUCYTCTBYIONIME B BOJHBIX PACTBOPAaX HOHBI: XJIOPHUA-, OpPOMHUI-,
wonua-, cyinbdar-, ¢ocdar-, KapOoHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUI-UOHBI, KATHOHBI aMMOHUSI, MATHUS, KaJIbITUS, ATFOMUHIS,

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

14

YMenue:




NpEaACTAaBIATE PE3YIbTATEI OJOKCIICPHUMECHTA B (bopMe BBIBOJIOB,

141 JIOKa3aTebCTB, TPaUKOB M TAOIUI] M BBISBIATH SMIMPUYECKUE
3aKOHOMEPHOCTHU
yCTAQHAaBIMBAaTh  CBA3M  MEXIYy  pealbHO  HaOIr0JaeMbIMU
14.2 XUMHUYECKUMHU SIBICHUSIMM U IIPOLECCAMM, IPOUCXOIAIIMMU B

MakKpO- 1 MUKPOMHUPE, O0OBACHATH IMPUYXUHBI MHOFOO6paSI/I${ BCIICCTB




IHNEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2OK3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 [lepBoHavYa/IbHBIE XUMUYECKUE MTOHATHUS
1.1 YucTele BemecTBa U cMecu. CiocoObl pa3ieiieHus: cMecei
1 ATOMBI U MOJEKyJbl. XUMHUYECKHE 3JIEMEHTbl. CUMBOJBI XHMHYECKHX
' 25eMeHTOB. [IpoCThIe M C10KHBIE BELIECTBA.
13 Xumnueckass Qopmyna. BaneHTHOCTP aTOMOB XWMHYECKUX DIIEMEHTOB.
' Crenenb OKHUCIIEHUS
3aKOH TIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENIbHAs AaTOMHas Macca.
14 OTtHocuTenbHAast MOJIEKYJISIpHAs Macca. MaccoBast 1011 XUMUYECKOTO 3JIEMEHTa
B COCIMHEHUU
L5 KomuyectBo BemiectBa. Moabs. MonsipHas Macca. MosspHblid 00BEM Tra3oB.
' B3aumocBs3b KOMMUYECTBA, MACChI U YKMCIIa CTPYKTYPHBIX €IMHHUILL BELIECTBA
16 duznyeckue U XUMMHUECKUE SIBICHUSA. XUMHUYECKas peakuus U e€ MpU3HaKu.
' 3aKOH COXpaHEHMsI MAacChl BEIECTB. XMMHUECKUE YPABHEHUS
5 [Tepuognueckuii 3axkoH u Ileproguueckas cucreMa XMMHUYECKHUX DJIEMEHTOB
.. MenneneeBa. CTpoeHHe aTOMOB
Ilepnonnueckuit 3akoH. Ilepuogmdeckas cucTeMa XUMUYECKHX SJIEMEHTOB
2.1 A.N. Menneneesa. Ilepuoasl u rpynnbl. PU3HYECKU CMBICI MOPSIKOBOIO
HOMEPA, HOMEPOB MEPHUOJA U TPYIIIIBI AJIEMEHTA
Crpoenune atomoB. CoctaB aTOMHBIX sAnep. M3oTonsl. DnekTponbl. CTpoeHue
2.2 AJIEKTPOHHBIX 000JI04eK aToMOB IMepBbIX 20 XUMHUYECKUX DJIEMEHTOB
ITepuoanueckoii cucremsl [I.1. Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUUYECKUX 3JIEMEHTOB MEPBBIX TPEX
NEepUOJIOB, Kajus, KajublMs (pajguyca aTOMOB, 3JEKTPOOTPULATEIBHOCTH,
2.3 METAIMYECKUX M HEMEeTAJNIMYeCKMX CBOWCTB) M HUX COEIWHEHUH B
COOTBETCTBUM C IIOJIOKEHHMEM »dJeMeHTOB B Ilepumoaunueckoil cucreme Hu
CTPOECHHUEM HX aTOMOB
3 Crtpoenue BemecTBa




3.1

Xumuyeckasi cBa3b. KoBaneHTHas (mojisipHasi M HEMOJSpHAas) CBS3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMHYECKUX  3JeMeHTOB. VOHHas  CBs3b.

Meranmnndyeckas CBI3b

3.2

Tunbl KpuCTaIMYecKUX pemETOK (aToOMHas, HOHHAas, MeTajIndyeckas),
3aBUCHMOCTb CBOWCTB BELIECTBA OT THIA KPUCTAUIMYECKOW PELIETKU U BUAA

XUMHYECKOH CBSI3U

Baxuneimme MMPEACTAaBUTCIIN HCOPraHMYCCKUX BCIICCTB. Hemerammel n ux

COCAMHCHUS. Mertannsl ¥ UX COCOAUHCHUA

4.1

Krnaccudukanus ¥ HOMEHKJIATYpa HEOPTaHWYECKHUX COCAMHCHUN: OKCHJIOB
(comeobpasyromiue: OCHOBHBIE, KHCJIOTHBIE, ampoTepHbIC) u
HecoseoOpa3yromiye; OCHOBaHMK (IIETOYM W HEPACTBOPHUMBIE OCHOBAHWS);
KUACIOT (KUCIOPOJCOACpKAIIMEe H OECKUCIOPOJIHBbIC, OJHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KHCIIBIX)

4.2

@u3nyeckue M XHUMHUYECKHE CBOMCTBA IMPOCTBIX BEUIECTB-HEMETAIIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, (hocdopa, yriepoaa, KpeMHUs

4.3

dusznyeckue U XUMHYECKHE CBOMCTBa IMPOCTBIX BEIICCTB-MCETAIIJIOB: JIMTUA,
HaTpuA, KaJlud, Marovud U KaJlblMs, aTFOMUHUSA, KEIIC3a. 3H€KTpOXHMH‘ICCKHﬁ

paa HaHpH)KeHI/Iﬁ MCTAJlJIOB

4.4

dusznyeckue U XUMUYECKHE CBOMCTBA BOJOPOJHBIX CO€IUHEHMI HEMETAJJIOB:

XJIOPOBOJIOPO/IA, CEPOBOAOPOIA, AMMHUAKA

4.5

duznyeckue U XMMHUYECKUE CBOMCTBA OKCHUIOB HeMeTaiioB: cepbl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yrnepona(ll, IV), kpemuusa(IV). Ilonyuenue

OKCHJIOB HEMETAJIJIOB

4.6

Xumunyeckue cBoiictBa okcuioB: MetaiioB IA—IIIA rpynn, nunaka, meau(ll) u

xeneza(ll, III). [TonyyeHue okCuI0B METAILIIOB

4.7

XUMHUECKUE CBOMCTBA OCHOBAHUHN U aM(OTEPHBIX THIPOKCHIOB (Ha IpUMepe
TUAPOKCUIOB aJIFOMHMHHUS, JKeje3a, UuHKa). [lomydyeHune ocHoBaHM U

aM(OTEPHBIX THIPOKCH]IOB

4.8

OO0ure XMMHUYECKHE CBOMCTBA KUCIIOT: XJIOPOBOAOPOIHOM, CEpOBOAOPOAHOM,
CEpPHHUCTOM, CEpPHOMU, a30THOM, (HochHOpHON, KPEeMHUEBOH, yroiabHOH. Ocobbie
XUMUYECKHE CBOMCTBA KOHILICHTPUPOBAHHOM CEPHOM M a30THOM KHUCIIOT.

[Tonydyenue kuciaor

4.9

OO0mue XuMHYECKHE CBOMCTBA cpenHux cosiel. [lomydenue coneit




4.1

HonyquHe, CO6I/IpaHI/Ie, paciio3dHaBaHHUC BOAOPOAd, KHCJIOpPOJd, aMMHAKa,

0 YIJIEKHUCIIOTO Ta3a B J1abopaTopuu
4.1 [Tony4yenne amMmmHaka, CepHON U a30THOM KHUCJIOT B POMBIIIIEHHOCTH. Ob111e
1 CIOCOObI MOJTYyYEHUS] METAJUIOB
4.1
5 ['eHeTnyeckas cBsi3b MEXAY KJacCaMHU HEOPraHUYECKUX COCTUHEHUM
5 XUMUYECKUE PEAKIIUU
Knaccugukarus XUMHYECKUX pEaKIHii 0 pa3IHYHBIM IPU3HAKAM: IO YHACITY U
5.1 COCTaBY Y4YacCTBYIOIIMX B pPEaKIMH BEIIECTB, MO TEIUIOBOMY 3(ddexTy, mo
W3MEHEHUIO CTENICHEN OKUCIEHHSI XUMUYECKUX JIEMEHTOB
5 TermnoBoit 3pheKT XUMHUYECKOH peakIud, TEPMOXUMHYECKHE YpaBHECHHS.
' DK30- ¥ 3HI0TEPMHUYECKUE PEAKIUU. TepMOXUMUYECKHE YPaBHEHUS
OKHMCIUTEbHOBOCCTAHOBUTEIbHBIE peakMi. OKUCIUTEIN U BOCCTAHOBUTENH.
5.3 [Ipouecchl  OKMCIEHMSI W BOCCTAHOBJIEHMS.  ODJIEKTPOHHBIA  OajlaHC
OKHUCJIUTEIIbHOBOCCTAHOBUTEILHON PEaKIIuN
&4 Teopus 37eKTPOAUTHYECKON qucconanui. KatnoHbl, aHUOHBI. DJIEKTPOIUTHI
' 1 HEANEKTPOJuTHL. CHIIbHBIC U c1a0bie JIeKTPOIUThL. CTeNeHb TUCCOLUAIINH
55 Peakiiuu nonHoro oomeHa. YciioBUsi MPOTEKAHUS PEAKIMA MOHHOTO OOMEHa,
' MIOJIHBIE U COKpAIllEHHbIE MOHHBIE YPABHEHUS PEaKLIUi
6 XuUMHS ¥ OKpyXarouas cpeia
BemectBa u Mmartepuansl B IOBCEJHEBHOW JKM3HM 4esoBeka. besomacHoe
6.1 MCIIOJIb30BAaHUE BEIECTB M XMMHUYECKUX peakuui B Jlabopatopuu U OBITY.
[lepBas moMoIb NpU XUMUYECKUX 0KOTaxX U OTPABIICHUSIX
XVMMHYECKOE 3arpsi3HEHUE OKpYXKAIoLEH cpeabl  (KUCIOTHBIE  JI0XK]H,
3arpsi3HEHNE MOYBBI, BO3yXa M BOJOEMOB), CHOCOOBI €ro MpPeaOTBpAICHUS
6.2 [IpenenpHast gomyctumasi koHieHTparusi BemectB (IIJK). Ponp xumuu B
PEIICHUH DKOJIOTHYECKUX TpoOieM. YCWiIeHne MapHUKOBOTO 3ddeKTa,
pa3pylLIieHHe 030HOBOIO CIIOs
[Tpumenenue cepsl, a3oTa, Gocopa, yriepoja, KpeMHUS U UX COSAMHEHUH B
OBITYy, MEIUIIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM Xo3siicTBe. [IpuMeneHue
6.3 METaJUIOB U CIUIaBOB (CTajb, YYTyH, IIOPATIOMHHUN, OpoH3a) B OBITY U

MMPOMBIINITICHHOCTH UX COG,Z[HHCHHﬁ. IlousTue o KOppO31HU METAJLJIOB, OCHOBHBIC

CTHOCOOBI 3aIUTHI UX OT KOPPO3HHU




[TpuponHble HMCTOYHUKU YIJIEBOJOPOJIOB (yroyib, IPUPOIHBIA Ta3, HedTh),

o4 IPOAYKTHI MX TIepepaboTKu (O€H3UH), MX POJIb B OBITY M IPOMBIIIICHHOCTH
[TepBoHaYaNbHBIC MOHATUS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COCIUHEHUSIX
65 yriepoja (MeTaH, 9TaH, ITHJICH, alleTWJICH, 3TaHOJ], TIHUICPUH, YKCYCHas
' kucnorta). [loHsTHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKHpaX, OeIlKax,
YIJIEBOAAX — M X POJIM B KH3HH YEIIOBEKA
7 Pacuérer:
7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 M0 XUMUYECKUM YPaBHEHUSIM
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