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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHMsl, MPEACTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHON padoueii MporpaMMbl BOCTIUTAHUS
U ¢ Yy4y€TOM KOHIENIMK TpernojaBaHus ydyeOHOTro mnpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1o XxuMuu Aa€T MOpPECTaBICHUE O IENsAX, OOIIel CcTpaTeruu
oOy4eHHMs, BOCHHTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
peaMera, YCTaHABIIMBAET 00s3aTeNbHOE IIPEAMETHOE COJIEpKaHue,
MpeAyCMaTPUBAET PACIPEAECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHUH, OMPEAEIAET KOJUYECTBEHHbIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH MpeaMeTa  JUIs
peanu3anuu TpeOOBaHUM K pe3ysbTaTaM OCBOEHHUSI OCHOBHON 00pa3oBaTebHOU
IporpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takxke TpeOOBaHMN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld U3y4eHUs PeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEIILHON JIEATENHOCTH O00YyYarolerocss Mo OCBOCHUIO
y4e0HOTO COJIepKAHUSI.

3HaHMEe XWMHH CIY>)KUT OCHOBOM JUisi (hOPMHUPOBAHUS MHUPOBO33PECHUS
oOy4aronierocsi, €ro MpeACcTaBICHU O MAaTepUaIbHOM E€IMHCTBE MHUpPA, BAaXKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIOIMHU BEIIECTB B MPHUPOJIE, O MYTAX PEHICHUS TiI00aIbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPIETHUECKOM,
MUIIEBOIN U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  pealM3aldyd  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUS |
dbopMHUpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIesITEIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEIbHOCTH;

3HAKOMHUT CO CHENU(GUKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOIUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBieHUs B OOyYEHUM XHMHUU OOECHEYMBAIOTCS CIEUU(PUKON
COJEp)KaHusl  y4yeOHOro IMpenMeTa, KOTOpBIM  ABJIAETCA  MEJarornyecku
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011ero oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CUCTEMBbI NEPBOHAUYAIBHBIX MOHATUNH XUMHH, OCHOB
HEOPIaHUYECKOM XHMHUU M HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX IOHATUU
OPraHUYECKON XUMUH.

CrpykTypa coaepkaHus MPOrpaMMbl IO XMMHUU CPOpPMUpPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJBIBACTCS U3 CUCTEMBI
IIOHATHN O XUMHUYECKOM JJIEMEHTE U BEILECTBE U CUCTEMBI IIOHATUN O XUMUYECKOU
peakuun. OO0€ 53TH CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl 1O MPUHLHUILY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YPOBHS:

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

— Ilepuoanueckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTudyeckue 3HaHMS PACCMATPUBAKOTCA HA OCHOBE OMIUPUYECKU
MOJyYEHHBIX U OCMBICIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCJIEOBATEIBHO OT OJAHOTO
YPOBHSI K IpyroMy, BBINOJIHAS (DYHKIIMN OOBSICHEHUS M IPOTHO3UPOBAHHUS CBOMCTB,
CTPOEHHS ¥ BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHS U MTOITYYEHHS N3Y4aEeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUYECKOW COCTABJIAIOIIEH HAYyYHON KapTUHBI MUpPA B JIOTUKE
€€ CUCTEMHOM IPUPO/IbI, HEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUS B Hayke. M3yueHne XMMHUM NMPOUCXOJWUT C IMPUBICYECHUEM 3HAHUN W3
paHee M3YYEHHBIX yueOHbIX MpenmMeroB: «Okpyxkatomuit mupy, «buonorus. 5-7
KJIaCCh» U «Pu3uka. 7 Kiacey.

[Ipy wW3yyeHMH XUMHHM M[POUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XMMHUYECKON HayKu Kak 00JacTH COBPEMEHHOI0 €CTECTBO3HAHMSI, IPAKTHUECKON
JEATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYpBI. 3a1a4a
y4e0OHOTro MpeaAMeTa COCTOUT B (JOPMUPOBAHUU CHUCTEMbl XUMUYECKUX 3HAHUM —
BaXXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOXKEHUM, TOCTYITHBIX
0000LIEHNIT MHPOBO33PEHUECKOIO XapaKTepa, Si3bIKka HAayKd, B IMPHOOIIEHHUU K



HAyYHBIM METOJaM TIO3HAHUS MPH MU3YYCHHUH BEIICCTB U XMMHYECCKUX PEaKIvii, B
GbopMHUpPOBAHNUY 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 OOIIEro 0Opa3oBaHUsl BaXKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (GOpMHpOBaHHE WHTEIICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY TPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

—  HampaBJICHHOCTh OOy4YeHUsT Ha  CHUCTEMaTHYEeCKOEe TMpUOOIIEeHUE
OOyJarommxcss K CaMOCTOSITEIHHON MO3HABATEIBHON JESTENbHOCTH, HAayYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEeIHbHOCTH, MO3HAHWUS M CaMOTO3HAHUSA, KIIIOYEBBIX
HABBIKOB (KJTFOUEBBIX KOMITCTCHIINN), UMEIONMINX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB JICATCIBHOCTH;

— (opmupoBanue oOmeNd (QYHKIIMOHATIBHOW W  €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH W OIICHUBATH SIBJICHUS
OKPYXAIOIIEro MHpA, WCIOJIb3YsS 3HAHWUS W OMBIT, MOJYYCHHBIC MPH H3YYCHHUU
XUMUH, IPUMEHSITh UX TIPH PEIICHUH TTPOOJIEM B IIOBCETHEBHOW KU3HU U TPYAOBOU
NEeSATEeTbHOCTH;

— ¢opMmupoBaHHEe y OOydYalOIIMXCA TYMAaHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI [IEHHOCTH XUMHUYECKUX 3HAHUM JJIS BBIPAOOTKH HSKOJIOTHYECKU
1eecoo0pa3HOro TOBEICHUSI B OBITY W TPYIOBOM JAESATEIBHOCTA B LEJSIX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEHU IPUPOIHOU CPEBIL;

— pa3BUTHE MOTHBALlMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMS OOILEYEIOBEUECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpPOGWMISI M HAMPABICHHOCTH JATbHEUIIIETO
oOy4eHus.

Oo1ee 9rcio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
obmiero oOpasoBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno0), B 9 kiiacce — 68 yacoB (2 yaca B HEJIETIO).



COJEPXKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€NOBEKA. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA U CMECH.
CriocoObl pa3zeseHus cMecei.

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

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOCTaBa BellecTB. OTHOcHUTENbHAs aToOMHas Macca. OTHOCHUTEIbHAS
MOJIEKYJIsIpHas Macca. MaccoBast oIl XMMHUYECKOTO 3JIEMEHTA B COEAMHEHUM.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€IUHUL BemiecTBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COCIMHEHU.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XUMHUYeCKkHe ypaBHeHUsA. Kiaccudukanus
XUMHUYECKUX PEeAKIUH (COeTUHEHUs, Pa3I0KEHU, 3aMEIICHHs], 0OMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKON IMOCYOMW, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, pPAacTUpPaHUE caxapa B CTYIIKE,
KUIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYHM, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMCAHWE MPU3HAKOB IMPOTEKAHWS XMMHUYECKHX peakUuid (pasjoKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
meau (1) mpu HarpeBanuu, B3aumoieicTBre xene3a ¢ pactBopom cosd meau (II),
U3y4YeHUE CIOCOOOB PA3EJICHHUs] CMECEH: C MOMOILIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUeE, AUCTWIIALKSA, XpoMaTtorpadus, TpOBEeICHUE OYNCTKH OBAPEHHON
CONMM, HaONIOCHHE W  ONHCAHWE  PEe3yJbTaTOB  IMPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

Ba:xkueiiye npeacTaBUTe M HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopon — 3neMeHT U mpocroe
BemiecTBo. Haxoxxaenwe kuciaopoga B mOpupoje, (u3Hueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl
MOJIy4eHHUs] Kuciopoda B JabopaTopuud W TPOMBIIUIEHHOCTUH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIiHas MOIU(UKALNS KUCIOPO/a.



TennmoBoit 3¢ (heKkT XUMHUECKON peaklnu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ deKTa, pa3pylieHrne 030HOBOTO CIOSL.

Bonopon — aneMeHT u mpoctoe BemecTBo. Haxoxaenue Bogopoaa B Npupoze,
bu3nYecKue 1 XuMUYECKUEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnors
Y COJIH.

Monsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

Odusnyeckue cBoucrBa BOAbl. Boma kak pactBoputresb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAacTBOPbl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10J1 BEIIECTBA B PacTBOpPE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpuposie U B XKU3HU 4esoBeKa. KpyroBopoT BoAbI B MPUPOJIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzabl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccupukauus oOCHOBaHMI: WIENOYM U HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3NYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [losmyyeHre ocCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[TonydyeHune KUCIoT.

Conu. HomeHnknarypa coseil. @U3NYECKEe U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEIECIICHHUE COEPKaHUs KUCIOPOAa B BO3AYyXeE, MOJyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W WM3YYCHHE CBOWCTB KHCIOPOJa, HAOIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHus ropeHus (moxkapa), 03HakoMJIeHUE ¢ 00pa3liaMu OKCHU0B U OITUCAHUE
WX CBOMCTB, TMOJy4eHHE, COOMpaHHWE, pACIO3HABAaHME M U3yYEHUE CBOMCTB
BOJIOpoJia (ropeHue), B3aumoiericTsue Bogopoaa ¢ okcuaom meau (1) (BozmoxxkHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00PA3I[0OB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
pPacTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C ONPEACIEHHOW MacCOBOM IOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJIbI C MeTa/UlaMH (HAaTpueMm u
KaJIbl[u€M) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEIOBAHUE
00pa3IioB HEOPTAaHUIECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIIOEHNUE N3MECHCHHUSI
OKpacCKHU UHIMKATOPOB B paCTBOPAX KUCIIOT U LIEJIOYEH, U3YUEHHUE B3aUMOICUCTBUS



okcunia meau (II) ¢ pacTtBOpoM cepHOM KUCIOTHI, KUCIOT ¢ METajlaMu, peakiui
HEWUTpaIu3aluy, NOJyYEeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OIHOTO
MeTaJljla IPYyTUM U3 pacTBOPA COJIM, PEIICHHE DKCIIEPUMEHTAJIBHBIX 3a4a4 110 TEME
«BaxHeiilre KJ1acchl HEOPTraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
yaiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aromMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEJIbHbIC PeaAKIIUH

[lepBble TOMBITKM KIACCU(DUKAIIMKM XUMHUYECKUX dJeMeHTOB. [loHsiTHe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3akoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
U. MenaeneeBa. Koporkonepuoanas u JiuuHHonepuoanas ¢popmel [epuoaunueckoi
cucteMbl xumudeckux snemeHToB . M. MengeneeBa. llepuonbl W TpyIIIbL.
PU3NYECKUN CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI DIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oromnel. Dnektponsl. CtpoeHune
ANEKTPOHHBIX ~ 000J04€K aToMOB NepBbIX 20 XUMHUYECKHUX  BJIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA 10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHHUS pajJnyca aTOMOB XUMHYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKNUX CBOMCTB MO IPyIIaM U NEPUOJaMm.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyueckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuueckass cBsi3b. KoBasieHTHas (MoJjsipHas W HEMOJsIpHasl) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMHYECKUX AIIEMEHTOB. IOHHAsI CBS3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIJIEHH. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICUCTBHE
IMAPOKCUIA LHMHKA C pacTBOPAMHM KHCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie céasu

Peanuszanuss MeXNpeIMETHBIX CBS3€M NMpU M3YYEHHMM XMMHM B 8 KJlacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYyYHOI'O ITUKJIA.



OO1ue ecTeCTBEHHO-HAYYHBIE TIOHATHSA: HAYYHBIA (aKT, THIOTE3a, TEOPHUs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOIEHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@uznka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, JJICKTPUUYECKUN 3apsll, BELIECTBO, TENO, O00BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3WUYECKHE BEIWYWUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

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

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepronnuecknii 3akoH. [lepuoanueckasi cucreMa XUMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KU, KAIBIUSA U UX COCAUHECHUM
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMU4ecKuX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TeraoBomMy 3ddekrty, Mo
W3MEHECHUIO CTENEeHEeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). JK30- U SHIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE
YpaBHEHUS.

[TonsiTue 0 ckOpoCcTH XUMHUYECKOM peakuuu. lloHsTHe 00 00paTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [Tonstue o karanuse. [lonsaTne o xumMmuyeckoM paBHoBecuu. DakTopsbl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIMU,  JJICKTPOHHBIM  OanaHc
OKHUCIIUTENIbHO-BOCCTAHOBUTEIBHOMN peaKiuu. CocraBienue YpaBHEHHI

OKHCIIUTEIHbHO-BOCCTAHOBUTEIILHBIX ~ PEAKIUii €  HWCHOJB30BAHHMEM  METONa
3JIEKTPOHHOTO OanaHca.



Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KarnoHnbl, aHMOHBI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakuuy noHHOr0 oOMeHa. Y cioBus MPOTEKaHUs PEAKIMil HOHHOTO 0OMEHa,
IIOJIHBIE M COKpalIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBolcTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTANIMYECKUX PEHIETOK HEOPTaHMYECKHUX
BEUIECTB — METAJUIOB U HEMETauIOB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(XxJopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
pPacTBOPOB BEILIECTB, ITPOIECCa JUCCOLMALIMHI KHCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUEO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUIIOCTPUPYIOIINX
IPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbl), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIH (FOpEHUE, pEeaKuu pas3lIoKEeHUs,
COCUHEHMsI), pAaclO3HaBaHME HEOPraHMYECKHX BEUIECTB C  IOMOIIBIO
KAUECTBEHHBIX PEaKIMil Ha MOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/a4.

Hemertanbl U MX coeiMHEeHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (pu3nueckue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, wienodamu). XuopoBonopod. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBA, IIOJIy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia HA OPTaHU3M YeJIOBEKa. BaxkHenre XJIOpUabl U X HAX0XKICHUE B
IPUPOJE.

O6mast xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTBHIX BEILIECTB — KUCIOPOAA U Cepbl. AJNIOTPOIHbIE MOAU(DUKAIIMN KUCIOPOa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOIOpO, CTpOCHHE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKUe U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJlacca KUCIOT U crnenuduyeckue). XUMHUUYECKUE pPEeaKIMH, JeXallue B OCHOBE
IPOMBIIIJIEHHOTO CIIOco0a IMOJIyYeHUsI CEpHOM KUCIOTHL. IIpuMeHeHue cepHOi
kucnoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha Cyib(paT-HOH.
Haxoxnenue ceppl M €€ COeNMHEHUMH B Ipupone. XUMHUYECKOE 3arpsA3HEHUE
OKpYXAaIOLEl Cpelbl COCAUHEHUSMH Ccepbl (KHCIOTHBIE IOXKIU, 3arpsA3HEHUE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALLICHHUS.



OOmast xapakTepucTuka 371eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHHE B MPHUPOJE,
bu3ngecKue U XUMHIecKue cBoiicTBa. KpyroBopor a3ora B nmpupoje. AMMHAK, €To
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MONMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHe, (U3MYCCKUE U XHUMHYCCKUE
CBOiicTBa (0OmMe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHne HUTPATOB U COJIEH AMMOHMSI B KAYECTBE MUHEPATIbHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI W BOJOEMOB). Docdop, aTOTPOIHBIE
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopnas kucnora, puznueckue M XUMHYECKUE CBOUCTBA, MOJy4YCHUE.
Hcnonb3oBanue (hochaTroB B KaueCTBE MUHEPATBHBIX YI00PEHHUIA.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEePHBIC CTCTICHN OKUCIICHUS. Y TIIEPOI, ATTIOTPOITHBIC MO (DUKAITUH,
pacrpocTpaHeHue B npupoje, Gu3n4eckue U XUMHUYECKUE CBOMCTBA. ACOpOIus.
Kpyrosopotr yrinepona B mnpupone. Oxcunbl yriepoaa, ux (uU3MYecKue u
XUMUYECKHE CBOWCTBA, [IEWCTBHE Ha JKUBBIE OPTraHU3MBI, T[OJy4YeHUE U
npUMEHEHUEe. DKOJIOTHYEeCKHe MPoOJIeMbl, CBsI3aHHbIE ¢ OKcuaoM yriepona (IV),
TUI0TE3a TJI00aJBHOTO MOTEIJICHUsI KJMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KHCIIOTa U €€ coiM, UX (PU3MYecKue W XUMHYECKHE CBOWCTBA, TOJyYCHHE M
npumeHenue. KadectBeHHass peakiusi Ha KapOoHaT-woHbl. Mcmons3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIJICHHOCTH M CEIbCKOM XO35UCTBE.

[lepBoHaUaIbHBIE TTOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAs! KUCIIOTA).
[IpupoaHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOJYKTH WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
polii B OKM3HM YeJOBeKa. MaTepualbHOE CIWHCTBO OpPraHUYECKUX H
HEOPTaHWYECKUX COCTMHCHHUM.

KpemHnmii, ero ¢usnyeckue W XHMHUYCCKHE CBOKMCTBA, IIOJNIYYCHHE W
npumeHenue. CoenuHenus KpeMHus B npupojie. Oo1mume npencraBieHus 00 OKCuIe
kpemuus (IV) u xpemuueBoit kucinore. CUIUKATHI, UX UCIOJIb30BaHUE B OBITY, B
MPOMBITIUICHHOCTH. BakHEHIMe CTpOHWTENbHBIE MaTepuajibl: KepaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. I[Ipobiembl 06€30macHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCcnepumenm:

M3ydeHUE 0Opa3IOB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYE€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOICHHE MPU3HAKOB



UX TPOTEKAHMsS, OMBITHI, OTpa)Xaromme (PU3NUecKre M XUMHYECKHE CBONCTBA
TraJlOr€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3IaMu XJIOPUI0B (TAJIOTCHUIOB ), O3HAKOMJICHHE C 00pa3IaMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyUYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHOW PEAaKIMU Ha CyJb()aT-HOH U HAOIIOJCHUE ITPU3HAKa €€
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdopa U uUx
COEJIMHEHU (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
U QocopHbIX yAOOpEeHUi, NoaydeHue, coOupaHue, paclo3HaBaHUE U M3Y4YECHHE
CBOICTB aMMMaKa, IMPOBEACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
dochaT-MOH U HU3yYEHUE MPU3HAKOB MX TMPOTEKAHMS, B3aAUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), HW3YYCHHE MOJENEH KPUCTAUIMYECKUMX PpEIETOK anMasa,
rpadura, (ymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PacTBOPEHHBIX
BCILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM NPOTHBOras3a, IOJIyYEHUE,
coOupaHue, pacrio3HaBaHWE M U3YUYEHHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CHJIMKAT-UOHBI U U3YYCHHUE MPU3HAKOB MX
IIPOTEKaHUs, O3HAKOMJICHWE C MPOAYKIHUEH CUIMKATHOM IPOMBINUIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3aJad MO TeMe «BaHeWlne HEMETauIbl U HUX
COETUHEHUS.

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux noyioxkeHuss B llepmommueckor cucreme xumuyeckux siaemeHTtoB . U.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAX
HaMpsHKEeHUN MeTawoB. OU3nyecknue U XUMUYECKHUe CBOMCTBa MeTaiuioB. Oomue
criocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METaIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UYyTYH, JIOPATIOMUHUN, OpPOH3a)
Y UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lenounbie MeTambl: nonokeHue B [leproanueckoil cUCTEME XMMHUUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B IPUPOJE.
du3nyecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl 1
TUAPOKCUIBI HaTpusi W Kanus. lIprMeHeHue IIeNOYHbIX METAUIOB M HUX
COEJIMHEHUMH.

[Ilenouyno3emenbHblE METAUIBI MAarHMM W KaJbLWW: TIOJOKEHUE B
[lepnonuueckon cucreMe xumuueckux anemMenToB /1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJeHne B npupoje. Pu3ndeckue 1 XUMUYECKHE CBOWCTBA MarHus U



KaJibI[usl. BaxkHeiiine coeJuHeHUs! KanbIus (OKCUI, TUAPOKCUI, o). ZKECTKOCTH
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUN: TIoJiokeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXOXAeHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
AJIFOMUHUSL.

Keneso: nonoxenne B [lepuognueckon cucreMe XMuMHYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa, CTpOEHHE aTOMa, HaxXxOXKJAeHUE B mpupoac. Pu3nMyeckue Hu
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, THIPOKCUIBI U con xkenesa (11) u xemnesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHME ¢ o0pa3llaMu METAIOB U CIUIABOB, HUX (PU3MUECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOIYKHO
WCIIOJB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, MpOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMI HAa MOHBI: MarHUs, KaJIbIMs, aJTFOMAHMS, [TUHKA, skenne3a (1)
u xenesa (III), menu (II), HabGmromeHNE M omMHMCaHWE IPOIECCOB OKPAIIMBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), CClieI0BaHUE aM(OTEPHBIX CBOMCTB THAPOKCHUA ATTFOMUHUS U
TUJPOKCHAA IIMHKA, PEIICHUE dKCIEPUMEHTAIbHBIX 3a/lad 1o Teme «BaxHeliue
METaJIJIbl U UX COCAUHCHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XHMHYECKUX 0KOTax U OTPaBJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas I0mycTUMast
KOHIIEHTpalus BemiecTs, aanee — [1/1K). Poab xumMun B pemieHun SK0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

MesricnpeomemHnuwle céasu

Peanuzanus MeXnpeaMETHBIX CBA3€d MPU M3YYEHHM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 WCIONB30BAHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KiIacCUPUKAIKI, TEPUOAUIHOCTh, HAOIIOJICHHE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIU/I, U30TOIIbI,
pPaliOaKTUBHOCTb, MOJIEeKYa, AIEKTPUICCKUI 3aps, IIPOBOTHUKH,
MOJYIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHO€ COCTOSIHUE BEILIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTATIINYECKAas
pemeéTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAITbI, TOPHBIE MIOPO/IbI, OJIE3HbIC
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOI'O OOIIEro
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJIULIMOHHBIMU POCCUMCKUMU
COL[MOKYJIbTYPHBIMHU M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHATBIMU B
oOIIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMKI 00YUYaIOIIUXCS.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPAXalT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMM U
pacILIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHMOTHYECKOr0 BOCIIMTAHUSA

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAay4YHOMY HAaclelHi0, MOHMMAaHWS 3HAYEHUsS XUMUYECKOHM HAyKU B JKU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popManuei o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpa’aaHCKOr0 BOCIIMTAHUA:

MPEACTABICHUS O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM, y4eOHOMCCIIEI0BATEIBCKOM, TBOPUECKON U IPYTUX BUIAX AEITEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JAESATEILHOCTH MPU BBIIOJIHEHUU
y4eOHBIX, IMO3HABATENIbHBIX 3aJ]a4, BBINOJIHEHUH XWMHYECKHX SKCIEPUMEHTOB,
CO3/1aHUU Y4E€OHBIX TPOEKTOB, CTPEMJICHHSI K B3aMMOIIOHUMAaHHIO U B3aUMOIIOMOIIH
B IIpoliecce 3TOM y4eOHOM AesITeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE TIOBE/ICHUE
U TOCTYNKU CBOMX TOBApHILEH C MO3UIIMM HPABCTBEHHBIX M IMPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUIN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKM M COCTaBIISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOJHOM CPEZION, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MI03HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHbIE HA MOJYyYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palboThl C y4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMHU CpPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMUIO, IPOCKTHOM M  HCCIIEIOBATEIIbCKOMN
JIeATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyUCHHS B
JIaTbHEHIIIEM;

4) popMmupoBaHus KYJbTYPbl 310POBbSI:

OCO3HAHWE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3JI0pPOBBIM 00pa3 JKU3HU, OCO3HAHHE TMOCJICICTBUN W
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COONIOJICHUSI MpaBuil O€30MaCHOCTH Tpu  OOpallleHUu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYEHHUIO TTpodeccuil 1 Tpyaa pa3aIuyHoro poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOM JAEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUSI  MPEAMETHBIX 3HAaHWUM 1O  XHMHH, OCO3HAaHHBIH  BBIOOD
WHJMBUAYAJTLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrentHon npodeccnoHaabHOM IeITeIbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHHM,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIEeCTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOTO U
O6e3omacHoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHHUS
npaBuJ1 0€30MacHOTO MOBEICHUSI P padOTe C BEIIECTBAMU, a TAKKE B CUTYaIUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, TOJIydaeMble MPU M3YYCHUH XUMHH, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN NTPUPOIHON CPEIOH, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJTBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTeH WX PEIICHHS MOCPEICTBOM METOJ0OB XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOACTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMmeranpeaMETHBIX pe3yJbTATOB BBIICISIIOT 3HAYUMBbIC IS
dbopMHUpOBaHUS MUPOBO33PEHUS O0IIIEHAYIHBIC TTOHITHS (3aKOH, TEOPHS, TPUHITHTI,
runore3a, ¢akT, CUCTEMa, TIPOILECC, OHKCIEPUMEHT U JPYyroe.), KOTOpbhIe
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 3TUX MPEaAMETOB (OPMHUPOBATH MPEACTABICHHUE O IEIOCTHOMN



HAay4YHOW KapTHUHE MHUpPA, U YHUBEPCAIbHbIC YUeOHbIE NeCTBUS (IT03HABATEIbHbIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 0OECTeunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ACIbHBIX (PaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH JJIsl KJacCU(PUKAIIUU XUMHUYECKHX BEIIECTB M XUMHUUYECKUX PEAKIUM,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXIACHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATH B TIpoIlecce TMO3HAHUS TOHATUS (NPEIMETHBIE U
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YpaBHCHHUE
XUMHUYECKON PEeaklMy — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBJIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBCHHBIC CBSI3M U
MPOTHUBOPEYUMS B U3YUAEMbBIX MPOIIECCAX U SABJICHUSIX.

ba3oBble ucciie1oBaTe/IbCKHe AeiCTBUS:

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

PUOOpPETCHUE OMbITa 110 IUIAHUPOBAHUIO, OpPraHU3aIlMd W TIPOBEACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIETOBAHUS, COCTABIIATh OTYET
O MPOJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB M (JOPM MPEACTABICHUS, MOJYyUYaeMyl0 U3 pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTHUYECKH OIEHWBATH MPOTHBOPEYUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3ju4HbIE METOJbl U 3aMpOChl MPU MOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEEIEHHOrO TUIla, TPUOOPETEHUE ONBITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINUYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4l HECIO0XKHBIMA CXEMaMH, JharpamMaMu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHAJNM3UPOBATh B Ipolecce YydyeOHOHl u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTAa Ha COCTOSIHHE OKPYKAloWEHd NpUpPOJTHOU
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMSI 3a/1aBaTh BOMPOCHI (B XOJ€ Auayiora 1 (WIKN) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi Tembl, (POPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  IMO3HABATEIbHOU
JNEATEIPHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUIO
pe3yJbTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUs1 Y4eOHOro COTPYAHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyxeHusi, oOMEeH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U JPYTHE).

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBUSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BATh Y aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble€ B YCIOBUM 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 005S3aTE€IbHOTO
COJEpKaHusl, YCTaHOBJIEHHOTO JaHHOW deaepanbHONH paboueil MmporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JEUCTBUM, BHUAbl JEATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHUA, €ro
WHTEPIPETALNH, TIPEOOPA30BAHUIO U MPUMEHECHUIO B PA3TUIHBIX YICOHBIX U HOBBIX
CUTYyaIHUsIX.

K konIy oOyueHus B 8 kjiacce npeiMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU 2h(EKT peakinmy,
AJIpO aToMa, JIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs] KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, WOH, KaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BeIEeCTBa
(porieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TIOHSATHUS MPU ONMKMCAHUY BEILIECTB U UX MPEBPAIICHUI;

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

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNpEIeIEHHOMY KJacCy COEIUHEHHUM Mo
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHAas M HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX ToJioxkeHusi B [lepronuueckoil cucreme,
3aKOHOB COXPAHEHHS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iu4aTh IMOHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpynmna (b-rpynmna)», Manbsie u
OONbIIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckas cucrema xummudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHYECKHX 3JIEMEHTOB (COCTaB U 3apsij Aapa, 00IIee YUCII0 JIEKTPOHOB U
pacnpezieNieHUue UX MO0 ANEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKHE Peakiuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEP:K/Iasl OMMCAHUE MTPUMEPAMU MOJIEKYJISIPHBIX
ypaBHEHUMN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOYKHOCTH MPOTEKAHUS XUMHUYECKHX IPEBpaIlCHUN B
Pa3IMYHBIX yCIOBHSIX;

BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO I MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOrOo »3JeMEeHTa Mo (opMyse COeAUHEHUS,
MacCOBYIO JIOJIIO BEILIECTBA B pACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHHUIO
XUMHYECKOMN pEaKLINH;

PUMEHSATH OCHOBHBIE OTIEPAIlUU MBICITUTEIHHON ACSITEFHOCTU — aHATN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHUE MPUYMHHO-CJIEACTBEHHBIX CBA3€M — Ui U3Y4YEHHs] CBOWCTB
BEUIECTB M XUMUYECKUX pEaklud, eCTECTBEHHO-HAYyYHbIE METOIbI
NMo3HaHUS — HaAOMIOJeHNEe, M3MEpPEeHHe, MOJICIHMPOBAHUE, IKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

CJIeI0BaTh MPaBUJIaM MOJIb30BaHUS XUMUUECKOHN MOCYA0N U TaOOpaTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuiIaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBUM C HWHCTPYKLUUSMU IO BBINOJHEHUIO J1abOpaTOPHBIX
XUMHYECKHUX OTIBITOB IO MOTyYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomopoia M KHCIIOpOJa), TPUTOTOBICHUIO PAaCTBOPOB C OMpeneIEHHON
MacCcOBOM J10JIell pacTBOPEHHOTO BEUIECTBA, IUIAHUPOBATH M MPOBOAMTH
XUMHUYECKHE SKCIEPUMEHTHI 10 PACHO3HABAHUIO PACTBOPOB IENOYEH U
KHUCJIOT C IOMOILbIO UHJIUKATOPOB (JAKMYC, (eHONPTAICHH, METUIOPAHK

U pyTHE).

K xoHiy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHWOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlisi, XUMUYeCKasi CBS3b, TETIIOBOU 3PdeKT
peakiuu, MOJb, MOJSIPHBIM  00BEM,  PAcCTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, J3JEKTPOIUTHYECKAS IUCCOLMALMA, PEAKIHH HOHHOIO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEAKIUH, OKHCINTEIbHO-BOCCTAHOBUTENBHBIEC PEaKIUH,
OKHUCJIUTEIb, BOCCTAHOBUTEIb, OKUCIIEHHE U BOCCTAHOBIIEHUE, AJUIOTPOIHS,
am(pOTEepHOCTH, XUMUYECKas CBA3b (koBayeHTHaA, VOHHaA,
MeTajuInyecKas ), KpucTaInyeckas peneéTka, Koppo3us METauioB, CILIABHI,
CKOPOCTh XMMHUYECKOW pEaKUuu, MPEAEIbHO JOMYCTUMAas KOHLIEHTPALUS
ITJIK BemiecTBa;

WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHWMHYECKHX IOHATHA H
MIPUMEHSThH 3TU OHATHUSA MPU OMUCAHUU BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

ONPEIENATh BaJJIEHTHOCTh U CTEIIEHb OKUCICHHS] XUMHUYECKUX 3JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOIO COCTaBa, MPUHAIIEKHOCTh BEIIECTB K
OINpeneNéHHOMY KJIAcCy COEIUMHEHMHM 1o (opMmyiaMm, BUJ XUMHYECKOH
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COEJIMHEHHUAX, 3apsi/l MOHA M0 XUMHUYECKON (QopMylie, XapakTep Cpelbl B
BOJHBIX PAaCTBOpPAaX HEOPTraHWYECKUX COECIUHEHMM, TUI KPUCTAITUTMYECKOM
PELIETKA KOHKPETHOIO BEILIECTBA;

packpsiBath cMmbica Ilepuonmyeckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IIOHMMAaHWE: OIMChIBaTh W XapaKTEPHU30BaTh
Tabnuunyto Gopmy Ilepuoanueckoil cUCTEMbl XMUMHUYECKUX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modooyHas
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOJABI, COOTHOCHUTH
0003Ha4Y€HHUs, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TabIuUIIe, C YMCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHMYECKHX 3JIEMEHTOB (COCTaB U
3apsan  sApa, OO0IIee YHUCIO DJJIEKTPOHOB M paclpelesieHue HX I0
AIIEKTPOHHBIM CJIOSIM), OOBSACHATH O0IMEe 3aKOHOMEPHOCTU B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COEAUHEHUN B Mpelesax MalblX NEPUOJOB U
[JIaBHBIX TOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMUYECKHE peakuuu (10 YUCIy U COCTaBy YYACTBYIOLIUMX B pPEAKIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 W3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME W CHEHU(PUUECKHE XUMHUYECKHUE
CBOMCTBAa NPOCTHIX M CIOXHBIX BEIIECTB, MOJATBEpPX Aasi OIMNHUCAHUE
PUMEpPAMHU MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOLIHX
XAMHUYECKUX PEAKIUN;

COCTABJISITH YPaBHEHUS JJEKTPOJUTUYECKON JIHUCCOLMALUU  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK]Ty BEIICCTBAMHU PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPAIICHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJII0 XHUMHYECKOTO 3jeMeHTa 1o ¢GopMmyse COEeIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pPEaKIny;

COOJTI0IaTh TIPABHUIIA MTOJIB30BAHUS XUMUYECKON TIOCYI0M 1 1a00paTOPHBIM
o0opyZoBaHMEM, a TaKXke IMpaBuia oOpalleHuss C BeEIIeCTBAMU B
COOTBETCTBHUM C HMHCTPYKIMUSIMH TIO BBINOJTHEHUIO J1abOpaTOPHBIX
XUMHUYECKUX OIBITOB TI0 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka M yriaeKkHucIiioro rasa);

MIPOBOJIUTH PEAKITUH, TIOATBEPKIAIOIINE KaYeCTBEHHBIN COCTAB PA3INIHBIX
BEII[ECTB: PACMO3HABATH OMBITHBIM IMYyTEM XJIOPHUI-, OpPOMUI-, UOIU-,
kapOonat-, (ocdar-, cunukar-, cynbdar-, TUAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OTIEPAIIU MBICIIUTEILHOM IEATeTbHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHE, 0000ITICHNEe, CHCTEMAaTH3aIINIO, BBISBIICHUE IPUUYUHHO-
CJICICTBEHHBIX CBSI3€H — JIJI1 U3YyUYEHHs] CBOMCTB BEIIECTB U XMMHYECKUX
peaKmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HaHUS — HaOIIICHHE,
U3MEpEeHUe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne HaumenoBaHue pa3jiesioB u
n/n TeM NPOrpaMMbl

Paznen 1. HepBOHa‘{aJIbeIe XUMHNYECCKHEC TTIOHATUSA

Xumusa — Ba)kHas 00J1aCThb
11 CCTCCTBO3HAHUA U

HpaKTH‘IGCKOﬁ JACATCIIBHOCTH
YCIO0BCKa

BemectBa u xumuieckue
peaxiuu

1.2

Hroro no pazneny

KoanuecTBo 4acoB

Bcero

15

20

KoHnTpoJbHbie
padoThI

Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB

Bosznyx. Kucnopon. [Tousitue

2.1
00 oxcugax
29 Bonopoa. I[Tonsarue o
' KHUCJIOTaX U COJIAX
73 Bopna. Pacteopsl. [lonsitue
' 00 OCHOBaHHUSAX
OCHOBHEBIE KIaCCHI
2.4 HEOPraHUYECKUX

COEeTUHEHNN

Hroro no pazneny

6

11

30

IIpakTH4eckue
padoThI

JaekTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/ibHbIE PECYPCHI

https://m.edsoo.ru/YNVIX660G

https://m.edsoo0.ru/ONNXR1VF0

https://m.edsoo0.ru/DSBORTY30

https://m.edsoo0.ru/5SD61JZ6PS

https://m.edsoo.ru/M1315KJBM

https://m.edsoo.ru/0T5ASMOWT



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

Paznen 3. llepunoanueckuii 3axkoH u [lepuoguyeckas cucrema xummuieckux 371eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.

XumMuueckasi cB3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbBIE peaKknuu

Ilepuoauueckuii 3aK0H U
Ilepuoanueckas cucrema

3.1 XUMHUYECKHUX 3JIEMEHTOB /J1.
N. MenpeneeBa. CTpoeHue
aToma

XUMHYECKASA CBI3b.
10 OKHUCITUTENBHO-

BOCCTAHOBUTCIIbHBIC
peakiuu

Hroro no pasneny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

68

https://m.edsoo.ru/TCBJBVWEZ

https://m.edsoo0.ru/F6AOASDPF

https://m.edsoo.ru/LRYWBJPES

https://m.edsoo.ru/KQBD02J69



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KUIIACC

Ne
n/n

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

Pa3nea 1. BemecTBo U XuMH4YecKne peakiun

1.1

1.2

1.3

[ToBTOpeHwue U yriyOieHne 3HaHu|
OCHOBHBIX Pa3ZeiioB Kypca 8 kiacca

OcHOBHBIE 32aKOHOMEPHOCTHU
XAMHYECKHUX PEaKui

DIIEKTPOIUTHYECKAsT JUCCOLIMALIUS.
XUMHUYECKUE PEAKIIMU B PACTBOPAX

Hroro no pasneny

Pa3gea 2. Hemeraauibl M UX COeIUHEHU S

2.1

2.2

2.3

24

OO11ast XapaKTepUCTHKA XUMHUYECKUX
aneMeHTOB VIIA-rpynmsl. ["anorenst

OO0mias XxapakTepuCcTUKa XUMHUECKUX
anemeHToB VIA-rpynmnsl. Cepa u eé
COCIIMHEHUS

OO11ast XapaKTepUCTHKA XUMHUYECKUX
aneMeHToB VA-rpynmsl. A30T, pochop u
UX COECIMHEHUS

OO11ast XapakTepUCTHKA XUMHUYECKUX
aneMeHToB IVA-rpynnsl. Yriepon u
KPEMHUU U UX COCIUHEHHUS

Hroro no pazneny

KoanuecTBo 4acoB

Beero KoHTpoJbHbIe
padoTshI
5 1
4
8 1
17
4
6
7
8 1
25

IIpakTHYeckue
padoTsbI

JekTpoHHbIe (HU(pPOBHIE)
o0pa3oBaTe/bHbIE Pecypchl

https://m.edsoo0.ru/EQETUT35Z

https://m.edsoo.ru/AFN4LWG7U

https://m.edsoo.ru/KODUR50VV

https://m.edsoo.ru/ZTN1F7001

https://m.edsoo.ru/P3DHMFB09

https://m.edsoo.ru/VOXDOUX2S

https://m.edsoo.ru/JPJ200VIJX



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Pa3gea 3. MeTaaabl M HX COeIUHEHUA
3.1 OO01e CBOMCTBA METAJLIOB

3.2 Baxueiime MeTauibl U UX CO€IUHEHUS
Hroro mo pasneny

Paznen 4. Xumus u okpyxamomas cpeaa

41 BelecTBa 1 MaTepHabl B )KU3HU
’ YyeJoBeKa

Hroro no pasneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

16
20

68

https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQWI9HZI

https://m.edsoo.ru/TENBWEF7Y

https://m.edsoo.ru/FY5SRY75R9



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

IHOYPOYHOE IIVTAHUPOBAHUME
8 KUIIACC

Ne

n/n

Tema ypoka

IIpenmer xumuu. Posb xumuu B
JKU3HM 4esoBeka. Tena u
BEILIECTBA

Ilonstue o METOAax IIO3HAHUA B
XHUMHHU

[TpakTuueckas padorta Ne 1
«[IpaBuna paboTHI B
nabopaTtopuu U MpUEMBI
oOpailieHus ¢ 1abopaTOpHBIM
000pyTI0BaHUEM

YucThle BelEeCTBa U CMECH.
Crioco0b! pa3ieneHus cMece
[TpakTrueckas padota Ne 2
«Pa3nenenue cmecelt (Ha
pUMepe OYUCTKH MTOBApECHHOM
COJIN)»

ATOMBI 1 MOJIEKYJTBI
XUMHUECKUE 3JIEMEHTHI. 3HAKU
(CUMBOJIBI) XUMHYECKUX
3JIEMEHTOB

IIpocThle u cnoxHBIE BELIECTBA

ATOMHO-MOJIEKYJISIPHOE YUYE€HUE

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JlaTa
U3y4eHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

https://m.edsoo.ru/L62DS2CZR

https://m.edsoo.ru/9ZJAEW050

https://m.edsoo.ru/LSEW4353D

https://m.edsoo.ru/6TME21FW8

https://m.edsoo.ru/K3LS5SMCRY

https://m.edsoo.ru/BLS04WTBS8

https://m.edsoo.ru/AH3D4DNAX

https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1IMOBJ3QZ5



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5

10

11

12

13

14

15

16

17

18

3aKOH IOCTOSIHCTBA COCTaBa
BElIeCTB. XUMUYECKas
dbopmyna. BaneHTHOCTh aTOMOB
XUMHYECKHX 3JIEMEHTOB

OrHOCHUTEIbHAA aTOMHAs Macca.

OTtHocHTEIbHASI MOJIEKYJISIPHAS
Macca

MaccoBas 1019 XUMHYECKOTO
JJIEMEHTA B COCIUHEHUH

KonuuectBo BemecTBa. Modb.
MounsipHas macca

Ddu3znueckrue U XUMHUIECKIE
sIBIIeHUS. XUMHYeCcKas peaKknusd

[Ipu3naku u ycnoBus
IIPOTEKAHUS XUMUYECKUX
peaKkuuit

3aKOH COXpaHEHMsI MaCChI
BEIECTB. XUMHUUECKUE
YpaBHEHUS

Brruucnenus konumuecTna,
Macchl BEIIECTBA 1O
YpaBHEHUSAM XUMUUYECKHUX
peakuuin

Knaccudukanmst xumMmuaeckux
peakiuit (CoeTMHEHNS,
pa3iiokKeHus1, 3aMEeILECHNUS,
oOMeHa)

https://m.edsoo.ru/IMC496F X6

https://m.edsoo.ru/PIZPCIMDX

https://m.edsoo.ru/GHV58QMVE

https://m.edsoo.ru/368UNL5Y?2

https://m.edsoo.ru/YZM8S6ATH

https://m.edsoo.ru/N6DVNJKQ5

https://m.edsoo.ru/M8DS4IHVM

https://m.edsoo.ru/LUYQU3EQE

https://m.edsoo.ru/L48O7LAGB



https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB

19

20

21

22

23

24

25

26

M. B. JIoMOHOCOB — y4€HBIN-
sHmukiIoneauct. O0o0IEeHue
cUCTEMAaTH3aIUs 3HAHUN

KonTtponsHas padora Nel mo
TeMe «BelecTBa 1 XUMHUYECKHE
peaKIum»

Boznyx — cmecsk razos. CoctaB
Bo3ayxa. Kucinopon — anemeHT
U npocToe BemectBo. O30H

dusnyeckue 1 XUMHYECKUE
CBOMCTBA KHCIIOpOaa (peaKIuu
OKHCJIeHHUs, TopeHue). [Tonsatue
00 okcHaax

Crioco0b! nosryueHust
KUCIIOpPOAA B Ta0OpaToOpuu n
HPOMBIIIUICHHOCTH.
[Ipumenenne KucIopoaa

TennoBoii 3¢ ekt XuMuIecKoi
peaKIuu, MOHATHE O
TEPMOXUMHUYECKOM YpaBHEHHH,
9K30- U SHJOTEPMUYECKUX
PeaKImsIx

TormnmBo (HepTh, yrois u
MeTaH). 3arpsa3HeHue Bo3yxa,
CHOCOOBI €ro Mpe1oTBpaIeHHUs

[TpakTrueckas padora Ne 3 mo
teme «llomydenue u cobupanue
KHUCTIOPOJIa, N3yUEHUE €T
CBOWCTB»

https://m.edsoo.ru/PIWARH3AB

https://m.edsoo.ru/ON62SNERU

https://m.edsoo.ru/XONONRNI1P

https://m.edsoo.ru/FBS1JRKMB

https://m.edsoo.ru/VJWB6A2RD

https://m.edsoo.ru/PNMKJZHKX

https://m.edsoo.ru/USNY5UUW?2

https://m.edsoo.ru/5516UHX3R



https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R

27

28

29

30

31

32

33

34

35

36

Boxopon — aneMeHT u mpocToe
BeniecTBo. Haxoxnenue B
pupoze

DuU3NYECKUE U XUMUYECKUE
CBOICTBa BOJOPO/IA.
[Ipumenenue Bogopona

ITonsTHE O KHCIOTAX U COJISIX

CrniocoOslI Mosy4eHus BOAOpoaa
B JabopaTopuu

[IpakTuueckast padora Ne 4 o
teme «llomydenue u codbupanue
BOJIOPO/A, U3YYEHHE €TO
CBOMCTB»

MounsipHblii 00BEM ra3oB. 3aKOH
ABoraapo

Brruncnenus o0béMma,
KOJMYECTBA BEIIECTBA ra3a 1o
€ro U3BECTHOMY KOJIMYECTBY
BElIECTBA WU 00BbEMY
Brruncienns o0bEMOB ra3os 110
YPaBHEHUIO PEAKLIUHA HAa OCHOBE
3aK0HA 00BEMHBIX OTHOLIEHUH
ra3oB

dusznueckre U XUMHUUECKHE
CBOMCTBA BOJIBI

CoctaB ocHoBanuii. Ilonsatue 00
WHIUKAaTOpax

https://m.edsoo.ru/WD392ACWB

https://m.edsoo.ru/0SZ28459R

https://m.edsoo.ru/TMWNIVC43

https://m.eds00.ru/COTO9UCIP

https://m.edso00.ru/SS3IWAX33K

https://m.edsoo.ru/M3KSO10QDQ

https://m.edsoo.ru/MXGOY304M

https://m.edsoo.ru/9TQ8AXABY

https://m.edsoo.ru/7AOGFZK4R

https://m.edsoo.ru/IXB2W6IVL



https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL

37

38

39

40

41

42

43

44

45

46

Bopa xak pactBopuTes.
HacebliieHHbIe 1 HeHAChIILEHHbIE
pacTBOpbl. MaccoBast 107151
BEIIIECTBA B pacTBOpE

[IpaxTuueckas padora Ne 5 o
teMe «lIpurorosnenue
pPacTBOPOB C ONpeAeNEHHOM
MAacCOBOM 10JIeil paCTBOPEHHOTO
BEIIIECTBA»

KonTponpsHas padora Ne2 mo
teme «Kucnopon. Boxopon.
Bona»

OKCHUJIBI: COCTaB,
KJaccuukanus, HOMEHKJIATypa

HonyquI/Ie U XUMHWYCCKHUEC
CBOMCTBaA KHCJIIOTHBIX,
OCHOBHBIX U aM(bOTepHLIX
OKCHJO0B

OcHOBaHHUs: COCTaB,
KJIaccu(uKaIys, HOMEHKIaTypa
[Tony4yenue n XumMu4eCcKue
CBOICTBAa OCHOBAHUH

Kucnorsr: cocras,
KJaccuukanms, HOMEHKJIATypa
[Tonyuenue u xummueckue
CBOMCTBA KUCJIOT

Comnu (cpennue):
HOMEHKJIaTypa, CIIOCOOBI

https://m.edsoo.ru/MKHXPOFH4

https://m.edsoo.ru/ WXUKPAUOA

https://m.edsoo.ru/IM7935DRY

https://m.edsoo.ru/5STFSJINAY

https://m.edsoo.ru/8JAZ9Y WS2

https://m.edsoo.ru/5U397HUSC

https://m.edsoo.ru/GD9A28ROE

https://m.edsoo.ru/Q6U4WEBK7

https://m.edsoo.ru/Z2GCRN45W

https://m.edsoo.ru/JSNUIM9TJ



https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
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48

49

50

51

52

53

54

55

MOJTYYCHUS, XUMHUUECKUE
CBOMCTBA

[IpaxTuueckas padora Ne 6.
Pemenne skcniepuMeHTaIbBHBIX
3aja4 1mo teMe «OCHOBHEIC
KJIACChl HEOPTaHUYECKUX
COEIUHEHUI)

FeHeTI/ILIeCKaSI CBA3b MG)KIIy
KJIaCCaMU HEOPraHUYECKUX
COEIMHEHUU

O000I11IeHNE U CUCTEMATU3AIUS
3HAHUU

Konrtponsnas padora Ne3 o
TeMe "OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COeANHEHUI"

[IepBble ONBITKH
KJIacCU(PUKAIIUT XUMHUYECKHUX
aneMeHTOB. [TonsaTHe 0 rpynmnax
CXOJHBIX 2JIEMEHTOB
Ilepuonuueckuii 3aKOH U
[Tepuoanueckas cucrema
XUMHYECKHX dj1eMeHToB J[. 1.
Menneneera

[Tepuonpl, TpymIbl, TOATPYIIITHI
Crpoenue atomoB. CoctaB
aTOMHBIX siaep. M3oTomnsl

CTpoeHue ANEKTPOHHBIX
000JI0YEK aTOMOB 3JIEMEHTOB

https://m.edsoo.ru/58D13JF7V

https://m.edsoo.ru/YDS6ZRE31

https://m.edsoo.ru/S7TBUOEEYN

https://m.edsoo.ru/AFA7IDULD

https://m.edsoo.ru/COV3CC214

https://m.edsoo.ru/X9F1NR3US8

https://m.edsoo.ru/NOMWWIRXN

https://m.edsoo.ru/IMUDOMRSH

https://m.edsoo.ru/T95SYNVEB2



https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2

56

57

58

59

60

61

62

63

64

[Tepuognueckoii cucremst . 1.
Meupeneena

XapakTepucTUKa XMMHUYECKOT O
3JIEMEHTA I10 €r0 MOJIOKEHUIO B
[Tepnonnueckoii cucreme /1. U.
Menneneena

3nauenue [lepuonuyeckoro
3aKOHA UL pa3BUTHA HAYKU U
npaktuku. J[. 1. MenneneeB —
Y4€HBIN, IENAror U rpaxJaHuH

PesepBuslit ypok. O60011eHNE U
cucTeMaTu3anus 3HaHui /
Bcepoccuiickas npoBepoyHas
pabora

Konrtponsnas padora Ne4 o
TeMe «CTpoeHHe aToma.
XuMHUECKas CBSI3b» /
Bcepoccuiickas npoBepoyHas
paborta
DNEeKTPOOTPULIATEIILHOCTD
aTOMOB XMMHMYECKHUX 3JIEMEHTOB
HoHHast XuMu4ecKkas CBs3b
KoBanenTHas nonsipHas
XUMHAYECKast CBS3b
KoBanenTtHast HenomsipHas

XUMHUYCCKaA CBA3b

CreneHp OKUCIECHUSI

https://m.edsoo.ru/YIPO4OMDX

https://m.edsoo.ru/SZD8XEOQOP

https://m.edsoo.ru/ZCQTRPO8Y

https://m.edsoo.ru/FTIZF99WF

https://m.edsoo.ru/HZA110EDS

https://m.edsoo.ru/3SY1RJKVI

https://m.edsoo.ru/EOL3MT2AE

https://m.edsoo.ru/9Y VR3FUXI

https://m.edsoo.ru/RA6CVXM66



https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66

OKHUCIUTEILHO-
65 1 https:/m.edsoo.ru/ZXNCA7DOZ
BOCCTAHOBHUTEIIbHBIC PEAKIIHU

66 OKHUCITUTENN U BOCCTAHOBUTEIU 1 https://m.eds00.1u/QPS46Z5PU

PesepBHbIil ypok. O0001ICHNE 1

cucTeMaTU3aus 3HaHU 110
67 1 1 https://m.edsoo.ru/4RH7M35NF
teme «CTpoeHue aToma.

XUMHUecKas CBI3b»

PesepBusiit ypok. O60011eHNE U

68 1 https://m.edsoo.ru/7DNRBZ948

CUCTCMAaTHU3alusa 3HaHHI

OBILIEE KOJIMYECTBO YACOB I10
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https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KUIIACC

Ne

n/n

Tema ypoka

Ilepronnueckuil 3aK0H.
[Iepnonnueckas cucrema
XUMHUYECKUX djieMeHToB /1. 1.
Meneneena

3aKOHOMEPHOCTH B U3MEHECHUH
CBOMCTB XUMHUYECKUX
3JIEMEHTOB IIEPBBIX TPEX
MEPUOJIOB

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHWYECKUX BEILECTB

Buaber xumMnueckout cBI3U 1
TUIIBI KPUCTAJUTUNYECKUX
pemeToK

Kontponbnas padota Nel o
teme «I[loBTOpeHue u
yriayOJieHne 3HaHUH OCHOBHBIX
pa3enoB Kypca 8 Kiaccay

Knaccudukamnms xumMuaecknx
peaKuurii Mo pa3InYHbIM
MpU3HAKaM

[TonsiTue o ckopocTu
XMMHYECKON pEeaKIluu.

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbie
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE pecypchl

https://m.edsoo.ru/ECRKA90AY

https://m.edsoo.ru/GNJPEROFB

https://m.edsoo.ru/WTO1WRA2Q

https://m.edsoo.ru/UI4Y5CFRV

https://m.edsoo.ru/J4X8ZN212

https://m.edsoo.ru/X8XAE7E2]

https://m.edsoo.ru/6VLXCYY 7N



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

10

11

12

13

14

15

IloHsTHE O TOMOT€HHBIX U
IeTEPOrCHHBIX pCAKIUAX

ITonsATHE O XUMHYECKOM
paBHOBecuu. DaKTOPHI,
BIIMSIIOLIKME HA CKOPOCTh
XMMHYECKON pEaKIuu 1
MOJIOKEHNE XMMHYECKOT'0
paBHOBECHUSI

OKHUCIIUTETBHO-
BOCCTAaHOBUTEIIHHBIC PEAKIIHH

Teopwust 21eKTPOTUTHYECKOM
nucconnanuu. CuiabHbIE U
ci1a0bl€ AIIEKTPOJIUTHI

HoHHbIe ypaBHEHHS peakui

XuMHYecKre CBOMCTBA KHUCIIOT
M OCHOBAHUI B CBETE
MpesicTaBIeHH 00
AIEKTPOJIUTUYECKON
JHUCCOIHAIIAN

XUMHUYEeCKHEe CBOMCTBA COJICH B
CBeTe MpecTaBIeHul 00
BJIEKTPOIUTUYECKON
JHCCOIHAIIN

[TonsiTue o ruaponmnse conen

O0001IeHYE U CUCTEMAaTU3 AU
3HAHUH

https://m.edsoo.ru/H4FH7NZNM

https://m.eds00.ru/648V 11026

https://m.edsoo.ru/2KCYCLZ16

https://m.edsoo.ru/VN2SBINI1R

https://m.edsoo.ru/SHH81YVXI

https://m.edsoo.rt/ETD5QTS4G

https://m.edsoo.ru/9JFRAVESW

https://m.edsoo.ru/FEEIZRMBG



https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG

16

17

18

19

20

21

22

23

[TpakTuyeckas padora Ne 1.
«Pemenne
HKCIIEPUMEHTAIIBHBIX 33131

KontponsHas padora Ne2 o
TeMe «DIEKTPOIUTHYECKAsS
aucconuanus. XuMUYECKHE
peakIu B pacTBOpax»

OOm1ast XxapaKTEepUCTHKA
rajoreHoB. XMMHYECKHE
CBOICTBA Ha MPUMEPE XJI0pa

Xnoposogopoxn. CoinsgHas
KHCJI0Ta, XMMUYECKHE
CBOMCTBA, IIOJIy4CHHUE,
IIPUMEHEHNE

ITpakTryeckas padora Ne 2 o
teme «llonyuenue conssHOU
KHUCJIOTBI, U3yUYEHHE €€
CBOWCTB»

Brruucnenus no ypaBHeHUSIM
XUMUYECKUX PEAKIUH, €CIIN
OJIUH U3 PEareHTOB JaH B
N30bITKE

OO1m1ast XxapaKTepUCTHKA
25eMeHTOB VIA-rpynmsl

AnnorpornHbie MOAUGUKAITIH
cepnl. Haxoxienue cepsl U e€
COCMHEHHH B IPUPOJIE.
XHUMHYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/7VXTFHIT4

https://m.edsoo.ru/9RKLZDNUX

https://m.edsoo.ru/NNYKYZF12

https://m.edsoo.ru/CWVSHCD2M

https://m.edsoo.ru/PVEXIYWEG

https://m.edsoo.ru/4BISHO70F

https://m.edsoo.ru/VMWKERSEP

https://m.edsoo.ru/CX10EUSPO



https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO

24

25

26

27

28

29

30

CepoBoopo/1, CTpOEHHUE,
¢bu3znyecKkrue 1 XuMHUYeCcKHe
CBOICTBA

Oxcuppl cepsl. CepHas
KHCJIO0Ta, (PU3NYECKHe U
XUMHUYECKHE CBOMCTBA,
[IpUMEHEHHE

XUMUYECKUE PEAKIINH,
JIeKalue B OCHOBE
IIPOMBIIIJIEHHOTO crlocoda
ITOJIyYEHUSI CEPHOU KUCIIOTHI.
XUMUYECKOE 3arpsi3HEHUE
OKPY>KaIOILEH Cpebl
COEIUHEHUSMH CEPBI
Beruncnenue maccoBoi 101m
BBIXOJa MPOJIyKTa peakluu
OO1m1ast XxapakTepUCTHKA
aneMeHToB VA-rpynnsl. A3oT,
pacnpocTpaHeHue B IPUpPOJIE,
¢bu3nyeckrue 1 XuMHUYeCcKHe
CBOMCTBA

AMMuak, ero ¢puznyeckue u
XHUMHYSCKHE CBOMCTBA,
MOJIy4YeHUe U IPUMEHEHHE

IIpakTuyeckas padora Ne 3 o
teme «llonydyeHune aMmuaxa,
WU3yYE€HHUE €r0 CBOMCTBY

https://m.edsoo.ru/ECGX2B40W

https://m.edsoo.ru/ULRFLCHH1

https://m.edsoo.ru/H7FT3NON4

https://m.edsoo.ru/HSJE186WN

https://m.edsoo.ru/WAHRMB976

https://m.edsoo.ru/HZAYESF13

https://m.edsoo.ru/JORP641F]



https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ

31

32

33

34

35

36

37

38

A3oTHas KHCI0Ta, €€
(bU3UYECKHEe U XUMHUYECKUE
CBOICTBa

Hcnons3oBanve HUTPATOB U
COJICH aMMOHUS B Ka4eCTBE
MUHEPAIbHBIX YI0OpEHHHA.
XUMHYeCKoe 3arpsisHeHUE
OKpY’Karomien cpe/ibl
COEIMHEHUSIMH a30Ta
dochop. Oxeun pochopa (V)
u pochopHas KUCIOTA,
¢bu3nuecKre 1 XMMUYECKHE
CBOICTBA, MOJy4eHHUE

Hcnonbs3oBanue pocdaTos B
KaueCTBe MUHEPATbHBIX
ynoOpeHul. 3arpsi3HeHHe
MIPUPOIHON cperbl hocdaTamu
Yraepon, pacipocTpaHEHHE B
npupojie, Gu3ndecKue u
XMMHYECKHUE CBOMCTBA
Oxkcuabl yriaepoja, ux
(hU3UYECKHe U XUMUYECKUE
CBOMCTBA. DKOJIOTUYECKHUE
poOJIeMBbI, CBSI3aHHBIE C
okcuoM yriepoja (IV)
YronbHasg KUCIIOTA U €€ COU

[IpakTrueckas padota Ne 4 o
teMme "[lonydyeHue yriaekuciaoro

https://m.edsoo.ru/U2DYEDMYE

https://m.edsoo.ru/SHBKCIQCB

https://m.eds00.ru/GDQJSO3WP

https://m.edsoo.ru/UAZ3IHU65V

https://m.edsoo.ru/DWOM6SUUL

https://m.edsoo0.ru/OXQAPGNCF

https://m.edsoo.ru/OHQHDG6IPA

https://m.edsoo.ru/G2HZXQGCS



https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8

39

40

41

42

43

44

45

ra3za. KauectBeHHnas peakuus
Ha KapOoHaT-HOH"

[lepBoHayabHBIC TOHATHS 00
OpPraHUYECKUX BEIIECTBAX KaK
0 COEUHEHUsX yIiepoaa

Kpemuuii u ero coeguHeHus

[IpaxTnueckas padora Ne 5.
Pemenne sxcriepuMeHTaIbHBIX
3amady rmo teme «Baxneiimme
HEMETaJUTbl U UX COCIMHEHHUS

KonTponbnas padora Ne3 no
TeMe «BakHenme HeMeTauIbl
1 UX COeTUHEHUS

OO6m1ast XxapakTepucTruKa
XUMHYECKHUX DJIIEMEHTOB —
MeTauioB. MeTramnndeckas
CBSI3b U METaJITHYECKast
KpUCTAJUTMYECKasl PelIETKa.
dusznyeckue CBOMCTBA
METaJJIOB

XnMHuyeckre CBOMCTBA
METAJIJIOB.
DNEKTPOXUMUUYECKUN P
HaIpsHKEHUH METaJIoB

OO6mwme crmocoOb! MOTyIeHUS
meTauioB. CILIaBhl.
Brrunciienus mo ypaBHEHHUSIM
XUMUYECKUX PEAKLUH, €CIIH

https://m.edsoo.ru/30TIZ109Z

https://m.edsoo.ru/75JXNHOI8

https://m.edsoo0.ru/O7E8D0D7Z

https://m.edsoo.ru/S85J9UGH3

https://m.edsoo.ru/XK1GYPCO1

https://m.edsoo.ru/Z7YRNPAEW

https://m.edsoo0.ru/G54GDQI2D



https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
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50
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52

53

54

55

56

57

58

59

OJIUH U3 PEAreHTOB COJICPKUT
IpUMecH

[TonsiTHe 0 KOPPO3UU METAIIIOB
Illenoynbie METaIBI

Oxcupl U TUIPOKCHIBI HATPHUS
U Kanus

I[{eno4yHO3EMENBHBIE METAILIIBI
— KaJIpIIUHA 1 MarHui

Baxxneiinme coe TMHEHUS
KaJbLIUs

O06001IeHYE ¥ CUCTEMATU3 AL
3HAHUH

JKEcTKOCTh BOIBI U CIIOCOOEI €€
yCTpaHEHUS

[IpaxTuueckas padora Ne 6 o
TeMe "JKEcTKOCTh BOIBI U
METOJIbl €€ yCTpaHEHUS"

AJTOMUHAN

AMpoTepHbIe CBOICTBA OKCHJIA
Y TUAPOKCH]IA

Kemeszo

OKCHIbI, THIPOKCUIBI H COJTH
xenesa (II) u sxenesa (I1I)
O0o001IeHNE U CHCTEMATH3aLIHS
3HAaHUH

[TpakTrueckas padora Ne 7.
Pemrenune skcriepuMeHTaTBHBIX

https://m.edsoo.ru/4FIGDOWOW
https://m.edsoo.ru/X1B4BPUW?2

https://m.edsoo.ru/Q4DX0G3U9

https://m.edsoo.ru/REOCDY0K6

https://m.edsoo.ru/CJRO6CMZA

https://m.edsoo.ru/O5PXGG1BE

https://m.edsoo.ru/ WFMBFTTTP

https://m.edsoo.ru/NF1IROKBS&J

https://m.edsoo.ru/9ZJ8RD1TV

https://m.edsoo.ru/NISKIIOJ5

https://m.edsoo.ru/F20NJR5SR

https://m.edsoo.ru/IRTUBLAMP

https://m.edsoo.ru/NAON6HGKZ

https://m.edsoo.ru/ZN7G0QSMX



https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX

60

61

62

63

64

65

66

67

68

3a71a4 110 TeMe «BakHenme
METaJUIBI U UX COETUHECHUS»

Brruuciienus mo ypaBHEHUSIM
XUMUYECKUX PEAKLUH, €CIIH
OJIMH U3 PEareHTOB JIaH B
M30BITKE W COACPIKUT
npumecu. Berancnenns
MacCOBOH JJOJIM BBIXOAA
NPOJyKTa PEaKIuu
O06o0meHne 1 cucTeMaTU3aIus
3HaHUHN

KonTponbnas padora Ne4 mo
Teme «BaxHeimme MeTaibl 1
WX COCIIMHEHUS

BemectBa 1 Matepuansl B
MOBCEHEBHOW KU3HU
YeJloBeKa

XUMHUECKOE 3arpsi3sHEHUE
OKpY’Karolllen cpeibl

Ponps xumuu B pemreHnn
AKOJIOTMUYECKUX MPOOIeM
PesepBHbIit ypok. O60011IeHNE
Y CHUCTeMaTu3alus 3HAaHUN
PeseprubIil ypok. O60061eHIE
Y CHUCTeMaTH3alus 3HAHUN
PeseprubIil ypok. O60061eHIE
Y CUCTeMaTu3anus 3HaHUM

https://m.edsoo.ru/AYD2HESIY

https://m.edso00.ru/BSTOVTKOP

https://m.edsoo.ru/703C804GN

https://m.edsoo.ru/OFI32JMTO

https://m.edsoo.ru/9ANGYEYQI

https://m.edsoo.ru/180Q203Y28

https://m.edsoo.ru/DT1BAS5U4

https://m.edsoo.ru/P52TJZNXV

https://m.edsoo.ru/TMK36TIZG



https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOI'PAMMBbBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

IIo Teme: ((HepBOHaanIBHI)IG XUMHNYCCKHUEC ITIOHATHA»

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHMX [IOHSATHI: aToOM,
MOJIEKYJ1a, XWMHUYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BELIECTBO, CMECh (OJHOPOAHAsI W HEOJHOPOJHAs), BaJEHTHOCTb,
OTHOCUTENIbHAs aTOMHas W MOJIEKYJsIpHAs Macca, KOJUYECTBO
BELIECTBAa, MOJIb, MOJSIpPHAs Macca, MaccoBasl JI0Jii XMMHYECKOTO
JJIEeMEHTa B COEIMHEHUH, MOJISIPHBIN 00bEM, XUMHUECKas peakius,
KJaccupUKalysg  peaklUuid: peakUud COCIMHEHHUS, peaKluu
pa3oKeHUs, peakUuu 3aMelleHMs], peakiuu OOMeHa, B5K30- U
SHJOTEPMUUYECKHUE PEAKINH, TeTUIOBON 3((hEKT peakiuu, pacTBOp,
MaccoBas J10JIs BellecTBa (IIPOLIEHTHAs KOHIIEHTpalMs) B pacTBOpe

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATUN U
MPUMEHSATH ATH TMOHSATHS ITPU OMTUCAHUU BEIIECTB M UX MPEBPAIICHUI
WCIOJIb30BaTh XUMUYECKYI0 CUMBOIIUKY ISl COCTaBIICHUST (OPMYI
BEILIECTB U YPABHEHUI XUMUYECKUX PEAKINN

pacKpblBaTh CMBIC]I 3aKOHOB COXpPAHEHHMsI MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJSPHOIO YYE€HHs, 3aKOHa
ABorazpo

ONpeAeNsATh BaJEHTHOCTh AaTOMOB D3JEMEHTOB B OMHAapHBIX
COEIMHEHUSX

KJIACCU(PUIIUPOBATh XUMHUYECKHE PEaKIUH (TI0 YHUCIYy M COCTaBy
YYacTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEMI0BOMY 3D (DEKTY)

BBIUUCIISATH OTHOCUTEIBHYIO MOJIEKYJSPHYIO U MOJIIPHYIO MacChl

BCIICCTB



1.8

1.9

1.10

2.1

2.2

23

24

2.5

2.6

2.7

3.1

BBIYHCIISITh MAaCCOBYIO JIOJIFO XUMHUYECKOTO AJIEMEHTa 1Mo (opMylie

COCIUHECHUA,
BBIYUCIIATh MaCCOBYIO JOJIIO BEHIECTBA B PACTBOPE

MIPUMEHSTh €CTECTBEHHOHAYYHbIE METO/IbI TO3HAHUS — HAOIIOACHHE,
W3MEPEHHE, MOJICIUPOBAHUE,  OKCHEPUMEHT  (peajbHbIl U

MBICJICHHBIN )
ITo Teme: «BakHelmume npecTaBUTEIN HEOPTaHUIECKUX BEIICCTBY

pacKpbIBaTb CMBIC]I OCHOBHBIX XHUMHYCCKUX MTOHSATHH: OKCH I,

KHCJI0Ta, OCHOBAaHUEC, COJIb

OIIpCACIIATE IPHHAAJICIKHOCTh BCIICCTB K OHpeﬂeHéHHOMy KJ1accy

coeanHeHui 1o Gpopmynam
KHaCCHq)HHHpOBaTB HCOPraHn4€CKUEC BCIICCTBA

XapaKTepu30BaTh (OMMCHIBATh) OOILIME XUMHUYECKHE CBOMCTBA
BEIIECTB Pa3IMUHBIX KJIACCOB, MOATBEPXKIasl OMMCAHUE NIPUMEpPaMU
MOJIEKYJISIPHBIX ~ YPaBHEHMH  COOTBETCTBYIOIIMX  XMMHUYECKUX
peakuuii

IIPOTHO3UPOBaTh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
KaueCTBEHHOTO0 COCTaBa, BO3MOYKHOCTH MPOTEKAHUS XHUMHUYECKHUX

npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

ClIeIoBaTh TMpaBWJIaM TIOJNB30BAaHUS XHUMHUYECKOW TOCYAOH W
nabopaTOpHBIM O00OPYJOBAaHUEM, a TAKXKe MpaBUJIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBUHU C HHCTPYKIMSMH TIO BBIOJHEHUIO
J'Ia60paTOpHI)IX XUMHYCCKUX OIBITOB I10 IMOJTYYCHHIO U c061/1paHmo
ra3000pa3HbIX BEIIECTB (BOJOPOAA M KUCIOPOA), TPUTOTOBICHUIO
pacTBOpPOB € OMNPEACIEHHON MacCOBOM JOJIE pPacTBOPEHHOTO
BCIICCTBA, IIJIAHUPOBATHE U MPOBOAUTHE XHUMUUYCCKHUE OKCIICPUMEHTDBI
M0 PACMO3HABAHUIO PACTBOPOB IIENOYEH M KHCIOT C TMOMOIIBIO

WHIIUKATOPOB (JIakmyc, heHondTaaenH, METUIOPAHXK U IPyTHe)
MIPOBOJIUTH PACUYETHI IO YPABHEHHUIO XUMUYECKOHN peaKIuu

[Io teme: «llepmogmueckuit 3akoH u Ilepumonnueckass cucrema
xumuyeckux snmeMeHtoB Jl. M. MenneneeBa. CtpoeHue aTOMOB.

Xumudaeckas cBI3b. OKHUCINTETFHO-BOCCTAHOBUTEIIHLHBIC PEaKkumn»

PaCKpBIBATE CMBICII OCHOBHBIX XHMHWYCCKHUX MMOHSTHM: AApO aTroma,

AJIEKTPOHHBIA CJIOM aToMa, aTOMHas OpOWTalb, paguyc aTroma,



3.2

33

3.4

3.5

3.6

3.7

9 KIIACC

Kon
NpoBepPsIeMOro
pe3yjabTara

1

1.1

XUMHYCCKad CBA3b, IOJIApHAss W HCHOJApHAsA KOBAJICHTHAA CBA3b,
QJICKTPOOTPUIATECIIBHOCTG, HWOHHAasd CBsA3b, HMOH, KAaTHOH, AaHHUOH,

CTCIICHb OKHCJICHUA
KJIaCCI/I(l)I/IL[I/IpOBaTB XUMHNYCCKHUEC 3JICMCHTbBI

OIMCHIBATh U XapaKTepu30BaTh Tabamunyto Gopmy Ileproamueckoii
CHCTEMbl XMMUYECKHMX 3JIEMEHTOB: pa3jvyaTh IOHATUS «IJIAaBHAs
nonrpynna (Arpynma)» u «mobounas mnoarpynma (brpymma)y,

«MaJIble» U «OOJIbIIHE) IMCPHUOAbL

packpbiBaTh cmbich llepuonmueckoro 3akona J[.MA. Mennaeneena:
JEMOHCTPUPOBATh  MMOHUMAHUE MEPUOJUYECKOM  3aBUCHUMOCTH
CBOHCTB XUMHUYECKHX DJJIEMEHTOB OT HUX TIOJOXXEHUSI B

[Iepnonnueckoii cucreme

COOTHOCHTH  0003HAU€HHs, KOTOphIE HUMEIOTC B  Tabnmie
«Ileppuoguyeckas  cucrema  XUMUYECKHX  anemeHToB .M.
MeHieneeBa» ¢ YMCIOBBIMHM XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XMMHUYECKHX DJIEMEHTOB (cOocTaB M 3apsja sapa, oOliee Yucio

QJICKTPOHOB U PACHPCACICHUEC UX T10 3JICKTPOHHBIM CJIOHM)

ONpCACIIITL  CTCIICHb  OKHUCJIICHHUA  JJICMCHTOB B 6I/IHapHLIX

COCAUHECHUAX

OTIPENIEATh BHUJ XMUMHYECKOW CBsI3M (KOBaJE€HTHAs W WOHHAs) B

HCOPTraHNYCCKUX COCANUHCHUAX

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

ITo Teme: «BemecTBO M XUMUYECKasi PEAKIUS

pacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHX TOHATHI: pPacTBOp,
AJIEKTPOJIMTHI, HEAEKTPOJIUTHI, HIIEKTPOIUTHUECKAs AUCCOLIMAIMS,
peaKknuy HOHHOTO OOMEHa, KaTalnu3aTop, XUMHYECKOEe PaBHOBECHE,
o0paTumblie u HeoOpaTHUMbIe peakuuu,
OKHCIIUTEIbHOBOCCTAHOBUTEIBHBIC peaKIuH, OKHCIIUTEIb,
BOCCTAHOBUTENb, OKHCICHHE U BOCCTAHOBJICHHE, aAJIOTPOIUS,

aM(OTEepHOCTh, XHUMHUYECKas CBsA3b (KOBAJICHTHAs, WOHHAas,



1.2

1.3

1.4

1.5

2.1

2.2

23

24

2.5

3.1

MeTaJIJII/I‘-IeCKaH), KpucCTallin4ccKasd peméTKa, CILJIaBbI, CKOPOCTHb

XHUMHYSCKOHN pe€aknuun

HUIUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMHUYCCKHX MMOHATHH H

MNPHUMCHATH 5TU MOHATHUA IIPU OITMCAHHUU BCUICCTB U UX HpeBpameHm"I

COCTABJISITh YPaBHEHHUS AJICKTPOJIUTUUYECKON HUCCOIMALMN KUCTIOT,
miesioueld U coJied, MOJIHbIE M COKpAlIEHHbIE ypaBHEHUS peakiuil

HMOHHOTO OOMEHa

PACKPBIBATH CYIIHOCTH OKUCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKLII/Iﬁ

IIOCPCACTBOM COCTABJICHUA 3JICKTPOHHOI'O OajylaHca 3THX peaKI_II/Iﬁ
IIpOBOAUTH paC‘IéTH 10 YPAaBHCHUIO XHUMHYECKOM p€aKuuu

Ilo temam: «Hemeraruiel ©1 ux coeauHeHus» U «MeTaUibl U UX

COCAUHCHUA»

XapakTepu3oBaTh  (OMHMCHIBaTh) 0OmMEe W cnenuduueckue
XUMHYECKHE CBOMCTBA MPOCTHIX U CIIOXKHBIX BEIIESCTB, TIOTBEPKIA
ONMCaHHWE TPUMEPAMH MOJICKYJIIPHBIX W HWOHHBIX YpaBHCHHU

COOTBCTCTBYIOIIUX XUMHNYCCKUX peaKunﬁ

COCTAaBJIATH YPABHCHU A peaKHHﬁ, MOATBCPKAAIOIUX CYIHICCTBOBAHUEC

TeHETUYECKOM CBS3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

MPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXXHOCTH IMPOTCKAHUA XUMUUCCKHUX npeBpameHI/Iﬁ B pa3JINYHbIX

YCIIOBUSIX

CleIoBaTh TMpaBWJIaM TIOJNB30BAaHUS XHUMUYECKOW TOCYAOH W
abopaTOpHBIM O00OpPYJOBAaHUEM, a TAKXKE TMPaBUJIaM OOpaIeHus C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIMSIMH TIO BBITIOJTHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB MO IMOJIYYCHHUIO U CO6I/IpaHI/IIO

ra3o00pa3HbIX BEIIECTB (AMMHAaKa U YTIIEKUCIIOro ra3a)

OpOBOAWTE pPE€aKOWH, IMMOATBCPKAAIOMINEC Ka4EeCTBEHHLIA COCTaB
pa3IUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XIIOPHU-,
Opomun, womua, kapOoHat, Qocdar, cumukar, cyiabdar,
TUIPOKCUIUOHBI, KATHOHBI aMMOHHSI, HOHBI U3YYECHHBIX METaJUIOB,

MIPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpPaX HEOPTraHUUECKUX BEIIECTB
ITo Teme: «XuMHS U OKpY’KaroIasi cpenay

pacKpbIBaTh CMBICII OCHOBHBIX XuUMHueckux moHatuil: [IJIK

BCIICCTBA,; KOPPO3HA MCTAJIJIOB



3.2

MPUMEHATh OCHOBHBIE ONEPAIlMU MBICIUTEIBHOU JEATEIBHOCTH —
aHAJIM3 W CHHTE3, CpaBHEHHE, OOOOINCHHE, CHUCTEeMAaTH3aIHIo,
BBISIBIICHUE TPUYUHHO-CICJACTBEHHBIX CBSI3€M — JUIsI HM3Yy4eHHUs
CBOMCTB BEIIECTB U XUMHUYECKUX DPEAKIUN; €CTECTBEHHOHAYYHbBIC
METOJIbl TIO3HAHUS — HAONIOACHHE, W3MEPEHUEe, MOCIUPOBAHHE,

9KCIIEPUMEHT (PeaJbHbI U MBICJICHHBIN)



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KUIACC

Koxa
1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsieMblii 3JIeMEHT CO/lepPKAHUS

[lepBoHavanbHbIE XUMUYECKHE TOHATHS

[Tpenmer xumun. Pons XxumMuu B )XKM3HU 4eOBeKa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSIHHE

BCIIICCTB

ITonsTHE 0 METOAAX MO3HAHUS B XUMHHU. UHCTHIE BEIIECTBA U CMECH. Crioco05b1

paszaeneHus cMecen

ATOMBI U MOJICKYIJIBI. Xumuueckue saeMeHTbl. CHMBOJBI XHUMHYECKHX

OJICMCHTOB. HpOCTHe U CJIO0XXHBIC BEIICCTBA. ATOMHO—MOJ’ICKy.]'U{pHOC YUYCHHUC

XuMuueckas Q)opMyna. BanieHTHOCTh aTOMOB XUMHUUYECKUX 3JIEMEHTOB. 3aKOH
IOCTOSAHCTBA cocCTraBa BCIICCTB. OTtHOocCHUTEILHAS aTOMHasa macca.
OTtHocHuTeIbHAS MOJICKYJISIpHass Macca. MaccoBas Hods XHUMHYECKOTO

9JICMCHTA B COCIMHCHHUHN

KonnuectBo Bemecrsa. Monb. MossipHast macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl U YHMCIa CTPYKTYpHBIX €IMHHUII BemlecTBa. Pacué€rbl mo ¢opmynam

XUMHUYECKHUX COCIUMHECHUM

dusnyeckue U XMMUUYECKHE SBICHUS. XUMHUUYECKasl PEaKMs U €€ MPU3HAKHU.
3aKOH  COXpaHEHUs  MacCchl  BellecTB.  XHMMHMUYECKHE  YpaBHEHHS.
Knaccupukanuss  XUMHYECKMX  peakiuil  (COeIMHEeHMs,  pa3okKeHus,

3aMelieHus, 0OMeHa)

XUMHYECKUN JKCIIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOM MOCYAOH, C
mpaBUJIaMy pabOTHI B Tab0OpaTopuu U MpruéMaMu o0palieHus ¢ 1a00paTopHBIM
o0opymoBaHWEM, HM3YYCHHE W ONMHUCaHue (U3UIECKUX CBOWCTB 00pasIoB
HEOPraHMYECKUX BEIIeCTB, HaOmiojeHHe (u3uuecknx (TUTaBIeHHWE BOCKA,
TasiHHE JIbJIa, PAaCTUPAHKE caxapa B CTYIKe, KHTIEHWE W KOHJICHCAIIUsI BOJIBI) U
XUMUYECKUX (TOpPEHHE CBEYH, TMPOKAJUBAHME MEIHOM IMPOBOJIOKH,
B3aUMOJICKCTBUE MeJa C KHUCJIOTOW) SIBJICHHWH, HAOJIOJCHHWE W OIHMCAHHE
MPU3HAKOB MPOTEKAHMS XUMUYECKHX peakuui (pasjioKeHue caxapa,
B3aUMOJICICTBUE CEPHOM KHCIOTBI C XJIOPHIOM Oapus, pa3joKCHHE

ruapokcuaa menu(Il) mpu HarpeBanuu, B3auMOCICTBUE Keje3a C paCTBOPOM



2.1

2.2

23

24

2.5

2.6

2.7

2.8

conu Meau(1l), u3yuenue ciocoboB pa3eneHus cMecei (C TOMOIIBIO0 MarHUTA,
(bWIbTpOBaHKE, BBITAPUBAHKE, AUCTUILISIM, XpoMarorpadus), IpoBeIeHUE
OUMCTKH TIOBApPEHHOW coiM, HaAOIIOJEHUE ¥ OINHUCaHUE Pe3yJIbTaTOB
MPOBE/ICHUS OIBITA, HJUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3/IaHUE

MOJI€JIeN MOJIEKYJI (ILIAapOCTEPIKHEBBIX)
Baxneiiue npencraBuTenM HEOPraHMYECKUX BELIECTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kucnopox — a1eMeHT M IpocToe
BellecTBo. HaxoxxaeHue kucinopoaa B npupoae, Gpusnueckue U XMMHUYECKUe
cBoiicTBa (peakuuu ropenus). Oxcunsl. [Ipumenenne kucmopona. CrnocoOsr
HOJy4eHUsl KHUCIOpoAa B J1abopaTopuu M NpoMbInuIeHHOCTH. Kpyrosopor

Kucnopoza B npupoze. O30H — aorponHas MoaAupUKaLUs KUCI0poaa

TemnoBoii 3(p(eKkT XUMUYECKOH peakmuu, TePMOXMMUYECKHE YpaBHEHUS,
9K30- M PHAOTEPMHUYECKHE peakuuu. TOIMBO: yrojib U MeTaH. 3arpsA3HEHHE

BO3JlyXa, YCUJICHHE MTAPHUKOBOTO 3 (deKTa, pa3pyllieHHEe 030HOBOTO CII0S

Bonopon — anemenT u npoctoe BemiecTBo. HaxoxaeHue Boopoaa B Npupo/Ie,
¢usnyeckne M XUMHUYECKHUE CBOWMCTBA, MPUMEHEHHWE, CIIOCOOBI IMOY4EHUSI.

Kucnotsl u conmu
MosnsipHblil 00bEM Ta30B. Pacy€Tbl Mo XUMHUECKUM YpaBHEHHSM

dusnyeckue cBoWicTBa BOAbL. Boma kak pacrBoputens. PacTBOpsI.
HacellenHble 1 HEHACBIIIEHHBIE PACTBOPBI. PaCTBOPHUMOCTD BEHIECTB B BOJIE.
MaccoBass o BellecTBa B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJBL.
OcHoBanus. Posib pacTBOpoB B MpUpOJIe U B KU3HU yenoBeka. KpyroBopor
BOABl B MpUpPOJE. 3arps3HEHHE MpUPOAHbIX BOJA. OXpaHa U OYUCTKA
MIPUPOTHBIX BOJT

Knaccudukanuss neoprannuecknx coemunenuit. Oxcunbl. Knaccudukanuys
OKCHJIOB: colieoOpa3yromiue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIe) U
HecosieoOpaszyromnue. Homenkimarypa okcuaoB. OU3MYECKHEe U XUMHYECKUE

CBOIMCTBA OKCHJIOB. HOJ’Iy‘IeHI/IC OKCHUJ0B

OcHoBanus. Kiaccudukanus OCHOBaHMM: IIENOYM U HEPACTBOPHUMBIE
ocHoBaHus. HomeHnknaTypa ocHoBaHni. @U3NUYECKHe U XUMUYECKHE CBOWCTBA
ocHoBaHul. [loryuenre ocHOBaHUM

Kucnotel. Knaccudukamust xkucinor. Homenkiarypa kucinor. @usnyeckue u
XMMHYECKHE CBOMCTBA KHUCIOT. Psan aktuBHOcTH MetamioB H.H. bekerosa.

[Tonydyenue kuciaor



2.9

2.10

2.11

3.1

3.2

Conu. Homenknatypa cosieit. @uU3nyeckre U XUMMUYECKHUE CBOMCTBA COJICH.

[Tonydenue coneit
['eneTnyeckas CBSI3b MEXKAY KJacCaMH HEOPTraHMYECKUX COCTUHEHHM

XUMHUUYECKUH HKCHEPUMEHT: KaueCTBEHHOE OIPEJeNICeHHEe COAEpIKaHUs
KHCIIOpOJia B BO3JlyXeE, IOJIyueHUE, coOMpaHue, pacliO3HAaBaHUE U U3YyUCHHUE
CBOWCTB KHCIJIOPOJ1a, HAOJIIOJCHUE B3aUMOJICHCTBHS BEIIECTB C KUCIOPOAOM U
YCJIOBUSI BOSHUKHOBEHMS U IIPEKPAILEHUsI TOPEHUs (I10’Kapa), 03HAKOMJIEHUE C
o0pa3llaMu OKCHUIOB M OINHMCAaHHE HUX CBOWCTB, IOJYy4YeHHE, COOUpaHUE,
pacrno3HaBaHME M M3Y4YE€HHE CBOWCTB BOJOpOJa (FOpEHHUE), B3aUMOJECHUCTBUE
BOJOpOZia  C OKCHJIOM meau(1l) (BO3MOXKHO UCIOJIb30BaHUE
BUICOMATEPHAJIOB), HAOIIOJCHHE 00pa3llOB BEUIECTB KOJIMYECTBOM | MOIIb,
UCCIIeIOBAaHUE OCOOEHHOCTEH  pacTBOPEHHMs BEIIECTB C  PA3JIMYHOM
PacTBOPUMOCTBIO, MPUTOTOBIEHHUE PACTBOPOB C ONPEACIEHHON MacCOBOU
J0Jel pacTBOPEHHOrO BEILIECTBA, B3aUMOJEHCTBHE BOJBI C MeETaJUIaMU
(HaTpueM W KajblieM) (BO3MOXKHO HCIOJb30BaHUE BHUJACOMATEPUATIOB),
OINpPECIIEHUE PAaCTBOPOB KUCIOT M IIENOYEH C TOMOIIBI HMHIMKATOPOB,
UCCIIEIOBaHNE OO0pPa3I[0B HEOPraHWYECKUX BEIIECTB pa3IUYHbIX KJIacCoB,
HaOJroleHne W3MEHEHHsT OKPAacKM HMHIMKAaTOpPOB B pacTBOpax KHUCIOT H
nienouel, u3yuenue B3aumozeiicreus okcuna meau(ll) ¢ pacrBopom cepHoit
KHCIIOTBI, KHCIOT C METaJUIaMM, DPEAKLUUN HEUTpaln3aluH, IOJy4YeHUE
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOTO MeTajjla JpyruM H3
pacTBopa COJIH, PELICHUE SKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMe «BaxHeimune

KJIaCCbl HCOPTraHNYCCKUX COC}II/IHGHI/Iﬁ»

ITepnonnueckuit 3akoH u [lepuonnueckas cucteMa XMMUYECKUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHre aToMoB. XUMU4ecKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

[lepBple MOMBITKH KIacCHU(PHUKAIUU XUMHUYECKUX JJIeMEHTOB. [loHstue o
TPYIIAaxX CXOJHBIX AJIEMEHTOB (IEIIOYHBIC U IIETIOYHO3EMEIbHBIC METAJLIHI,
TaJIOTeHbI, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pazyloT amMQpOTepHBIC

OKCHU bl U THAPOKCHUABI

[Tepuonuueckuii 3akoH. Ilepuonnyeckas cucremMa XMMHUYECKUX 3JIEMEHTOB
AWM. MenneneeBa. KopoTkonepuoanas © UIMHHONEPUOAHAS  (OPMBI
[lepuoanueckoit cucrembl xumuueckux odieMeHtoB J[.M. Menneneena.
Ilepuons! u rpynnsl. @U3HYECKHU CMBICI HOPAIKOBOIO HOMEPA, HOMEPOB

nepuoja U rpymibl AJIEMEHTa
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9 KJIACC

Kon

1.1

1.2

Crpoenue aromoB. CoctaB aTOMHBIX siiep. M3oTonbl. DnekTponbl. CTpoeHue
JJIEKTPOHHBIX 000JI04eK aTOMOB IepBbIX 20 XUMHUYECKUX 3JIEMEHTOB
ITepnonnueckoi cucremsl .M. MenneneeBa. XapakTepucTUKa XUMAYECKOIO

3JIEMEHTa Mo ero nosoxkenuto B [lepuoanyeckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH W3MEHEHHsI paJuyca aTOMOB XHMHYECKUX HJIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKHMX CBOMCTB IO TPYIIaM U IEPUOJAM.
3nauenue [leproauueckoro 3akoHa u [leproanueckoil CUCTEMbI XUMHYECKUX
AJIEMEHTOB ISl Pa3BUTHs HAayKHu W npakTuku. [[.M. MennaeneeB — y4€HbI U

rpaxxiaHuH

Xumuyeckasi cBsi3b. KoBasleHTHas (MoyisipHasi YW HEMOJSIpHAsl) CBS3b.

3JICKTpOOTpI/IIIaTeJIBHOCTI> XHMHYSCKHX 3JIeMEHTOB. VIoHHas CBI3b

Crenenb okuciacHu. OKHCINTEIFHOBOCCTAHOBUTEIILHEIC pCaKkuru. Hpoueccm

OKHCJICHHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMUYECKUH OSKCIIEPUMEHT: H3Y4Y€HHE OO0pa3loB BELIECTB METAJIOB U
HEMETAJJIOB, B3aUMOJEHCTBUE THIPOKCHJA LIMHKA C PACTBOPAMM KHUCJIOT U
LIEeJI0YEH, IPOBEIEHHE OIBITOB, WILTIOCTPUPYIOIIMX PUMEPBI OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ (ropeHHe, PpCaKnuun pa3jioKCHUs, COCI[I/IHeHI/ISI)

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

BemecTBo 1 xumnueckas peakuus. [loBropenue

ITepuonnueckuii 3akoH. I[leproguueckasi cUCTEMa XUMHUYECKUX AJIEMEHTOB
J.1. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMUYECKUX DJIEMEHTOB TMEPBBIX TPEX MEPHONOB, KallWs, KalbIlUsi U HX
COEIMHEHUN B COOTBETCTBHUM C IOJIOKEHHEM 3JIEMEHTOB B llepnoamueckoit

CUCTEME U CTPOCHUEM UX aTOMOB

CrpoeHue BelecTBa: BUAbl XUMUYECKON CBA3U. THUIBI KPUCTAIIMYECKUX
peméToK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THIIA KPUCTALUTHYECKON
pemIéTKH W BUAA XUMHUYECKOW cBsi3u. Knaccudukanus v HOMEHKIATypa
HEOpPraHMYECKUX BeUIecTB (MEXIyHapoJHas U TpUBHaJbHas). XUMHUYECKUE
CBOMCTBA BEILECTB, OTHOCAIIUXCS K PA3JIMYHBIM KjaccaM HEOPTaHHUYECKUX

COC,HHHCHPIﬁ, IFCHECTUYCCKAA CBA3b HCOPraHMYCCKNUX BCIICCTB
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Knaccugukanus XMMAYECKUX peakIuid M0 pa3IuYHbIM MPU3HAKaM (TI0 YHCITY
U COCTaBy YYacCTBYIOIIMX B pEaklMW BEIIECTB, MO TerioBoMy 3ddexty, no
MU3MEHEHHUIO CTENEHENW OKHMCIEHUS XUMUYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH,
0 Yy4YacTHIO KaTajau3aTopa). OK30- M DHIOTEPMUYECKHE pEaKIUH,

TCPMOXUMHUYCCKUC YPABHCHHUA. IlonsTue o CKOpPOCTH XUMHUYCCKOM pcakuuunu

[TonsTe 00 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsaTue o
TOMOTE€HHBIX W TETEPOreHHbIX peakuusax. lloHATHe O XUMHYECKOM
paBHOBecHH. DaKTOpbI, BIUAIOIIME HA CKOPOCTbh XUMHUYECKOM peakuuu M

IMOJIOKCHUEC XUMHUYCCKOT'O paBHOBCCHUA

OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE  PEAKLMHU,  JJEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHUE YypaBHEHUM
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKLUUH C MCIOJb30BAaHHUEM METOJIa

AJIEKTPOHHOTO OaslaHca

Teopus 31EKTPONUTUYECKON AUCCOLMAMU. DIEKTPOJIUTHI U HEAIEKTPOIIUTHI.
KaTtuonsl, annonbsl. MexaHu3m AMCCOIMALIMM BEUIECTB C PA3JIMYHBIMU BUJIAMHU
XUMUYecKoH cBsizu. Crernenb aucconuanuu. CUabHbIE U C1a0bIe JIEKTPOJIUTHI.
Peakuuu nonHoro oomMeHa. YcClioBUsI MPOTEKAaHUS pEaKMif HOHHOTO OOMEeHa,
MOJIHBIE M COKpalIEHHbIE MOHHBIE ypaBHEHUs peakiuii. CBOWCTBa KHUCIOT,
OCHOBaHMH U CoONIe B CBeTe IMPEACTaBICHUN 00 AIEKTPOIUTHIECKON

nuccounanuu. KauecTBeHHbIe peakiiuy Ha HOHBL. [oHsATHE O rHIpoNH3e coneit

XUMHUYECKUN HKCHEPUMEHT: O3HAKOMJIEHHE C MOJENSIMU KPUCTATUTMYECKHX
PEIIETOK HEOPraHWYECKUX BELIECTB — METAIJIOB U HeMeTaylsioB (rpadura u
ajyiMasa), CJIOXKHBIX BEUIECTB (XJIOpHIA HATPHs); UCCIET0BAaHUE 3aBUCUMOCTH
CKOPOCTH XHMHYECKON peakluu OT BO3JEHCTBUS pa3IUYHBIX (AKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPOIPOBOJHOCTH  pPacTBOPOB  BEILIECTB,  Ipoliecca
JMCCOLMANY  KUCIIOT, IIenodeil W coiel (BOSMOXKHO HCIOJBb30BaHHE
BUJIEOMATEPHAJIOB); TPOBEJACHUE OMNBITOB, HUIIOCTPUPYIOUINX MPU3HAKU
MPOTEKaHUs peakuii HOHHOro 0OMeHa (00pa3zoBaHUeE OcajKa, BbIIEJICHHE rasa,
o0pa3oBaHue BOJbI); ONBITOB, WUTIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakluil (rOpeHHe, peakluu pa3iokKeHHs], COEAUHEHNS);
pacno3HaBaHUC HCOPraHUYCCKUX BCHICCTB C TIMOMOIINBKO KaYCCTBCHHBIX

peaxiuil Ha HOHBI; pellleHNe SKCIIePUMEHTAIbHBIX 33/1a4
Hemeranisl 1 ux coequHeHUs

OO6mas xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,

XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (PU3MUECKUE CBOWMCTBA



2.2

23

2.4

2.5

MPOCTBHIX BEUIECTB — TAJIOTEHOB. XUMUYECKUE CBOWMCTBA Ha MPUMEPE XJIOpA
(B3auMojielicTBUE C MeTa/lllaMi, HEMETaJUIaMH, 1IeI04aMH). XJIOPOBOJOPO/I.
ConsiHasg KHUCJIOTa, XUMHUYECKHE CBOMCTBA, TMOJy4Ye€HHE, IPUMEHEHUE.
JelictBue xJiopa M XJIOpPOBOJOpOJA HAa OPraHU3M 4YejoBeKa. Bakueilue

XJIOPUAbI U UX HAXOXKIACHUC B IIPHUPOAC

OOmas xapakrepucTuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTeNeHH OKHcaeHus. CTpoeHue U pU3ndecKue CBOMCTBa
IPOCTBIX BEIIECTB — KHCIOpPOJa W CEpbl. AJUIOTPOINHBIE MOIU(PHUKALNN
KHCJIOpO/a U cepbl. XMMHUYECKHE CBOMCTBa cepbl. CepoBOIOpPOJI, CTPOCHHE,
(1)I/ISI/IIICCKI/IG M XUMHUYECKHE CBOMCTBA. OKCI/IIILI CCPbl KaK MPEACTAaBUTCIN
KHUCJIOTHBIX OKCHIOB. CepHasi KUCIIOTa, PU3MUECKUE U XMMUUYECKHE CBOWCTBA
(oOmrue kKak mpeacTaBUTENs Kilacca KUCIOT U cnenuduyeckue). XuMHIecKue
peakuuy, Jexalue B OCHOBE MPOMBIIIIEHHOTO CIIOC00a MOJIyuyeHHsI CEpHOM
KHCJIOTHI. HpI/IMeHeHI/IC. Comnu cepHoﬁ KHCJIOTBI, KQYCCTBCHHAA PCaKIUsd Ha
cynbdar-uoH. HaxoxeHue cepsl 1 €€ coOeqUHEHUN B npupoje. XUMHUYECKOe
3arpsi3HEHUE OKPYXAIOLEeH Cpeibl COSAMHEHUSIMU CEePhl (KUCIOTHBIE JTOXKIH,

3arps3HEHUC BO3AyXa U BO,Z[OéMOB), CITOCOOBI €ro NpeaoTBpAILICHUA

OO0mass xapakTepucTuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTETNEHU OKHUCICHHUS. A3OT, PpaclpOCTpaHEHHE B
npupoe, pusndeckre U XuMuueckre cBoicTBa. KpyroBopor azora B mpupoe.
AMMuak, ero ¢u3MYecKue U XHUMUYECKHUE CBOWCTBA, MOJY4YEHHE U
npumenenne. Conu aMMOHHS, UX (PU3MYECKHEe W XMMHYECKHE CBOMCTBA,
npumeHeHnue. KauecTBeHHast peakiiusi Ha HOHbl aMMOHMSI. A30THasI KUCTIOTa, €€
nosyueHue, Gu3ndeckre U XMMHUECKre CBOMCTBa (00II1e KaK MpeCTaBUTeNs
KJlacca KHCIOT M crernuduueckne). Vcmonp3oBaHne HUTPATOB M COJCH
aMMOHHSI B Ka4eCTBE MUHEPAIBHBIX yn0oOpeHuil. XUMHUYECKOe 3arpsi3HEHHe
OKPY’KaOIIEeH cpeabl COSTMHEHUSIMHU a30Ta (KUCIOTHBIE TOXKIH, 3arps3HEHNE

BO3/1yXa, MOYBBI U BOJOEMOB)

docdop, amnorponHbie Moaudukanuu dpocdopa, puznuecKkre U XUMHUUECKHE
cBoiictBa. Oxcun dochopa(V) u dochopHas KuciaoTa, (PUIUUECKUE U
XUMUYECKHE CBOMCTBA, mosydeHue. Mcmonp3zoBanue (ocharoB B KayecTBe
MUHEpAIbHBIX YA00pEHH

OO6mas xapakrepuctuka 31eMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHS

aTOMOB, XapaKTepHblE CTENEeHU OKHUCICHUA. YTIEpoAd, aUIOTPOIHbIE

Moau(dUKaMK, pacHpoCTpaHEHUE B Tpupone, GU3HUECKUE U XHUMHYECKUE
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cBoicTBa. Ancopbuus. KpyroBopot yrieposa B npupoje. OKCuibl yriepoaa,
X (QU3MYECKUE U XUMUYECKUE CBOWCTBA, JCHCTBHE HA JKUBBIC OPraHU3MBbI,
MOJIY4YCHHEC U IPUMCHCHUC. DKOJIOTHYECKUE HpO6HeMBI, CBsI3aHHBIC C OKCUIOM
yriepona(IV); rumore3a ria00aabHOTO MOTEIUICHHUS KIMMATa; MapHHUKOBBIN
sddekr. YrompHas KUCIOTa W €€ comd, UX (PU3MYEeCKHe U XHUMHUYECKHE
CBOWMCTBa, MOJIydeHHUE U MpUMeHeHne. KadecTBeHHas peakius Ha KapOoHAT-
HOHEIL. Mcnoabp3oBanue Kap60HaTOB B 6BITy, MCIUIMHE, IPOMBINIJICHHOCTH U

CEBLCKOM XO03SMCTBE

[TepBoHavabHBIC TIOHATHSA 00 OPraHMYECKHX BEIIECTBAX KaK O COCAMHEHUSIX
yriaepona (MeTaH, STaH, JTHJIEH, alleTWICH, 3TaHOJ, TJIUIEPHUH, YKCYyCHas
kuciora). X coctaB m xumuueckoe crpoeHue. [loHsaTne o OMOIOTHYECKH
BAKHBIX BEILECTBAX: XHUpaX, OeJKax, YIJIeBOJaxX — W MX POJU B KU3HU
yeloBeka. MarepuaibHOE E€IUHCTBO OPraHMYECKUX W HEOPraHUYECKUX

COEeIUHEHUI

Kpemuuii, ero ¢Qusnueckue © XUMHUYECKHE CBOICTBA, WOJIY4YCHHE U
npumMeHeHne. CoeanHeHust KpeMHuUs B npupoze. O0mmue npeactaBieHust 00
okcuze kpemMHusA(IV) n kpemHueBoit kucinote. CUIMKAThI, UX UCIIOJI30BAHNE
B ObITY, MEOUIMHE, TPOMBIIUIEHHOCTH. BaxkHelme cTpouTeabHbIe
MaTepuaibl: KepamMHuKa, CTEKIJIO, IIEMEHT, OeTOH, kene300eToH. [Ipobiembl
0€30IacHOTO MCIOJIb30BaHUS CTPOMTEIbHBIX MaTepHajoB B IMOBCEIHEBHOMH

KU3HU

XUMHUYECKUH IKCIIEPUMEHT: U3ydeHHE 00pa3lloB HEOPTaHWYECKHX BEIIECTB,
CBOWCTB COJITHOM KHCIIOTBI; IPOBEIEHUE KaUeCTBEHHBIX PEAaKLUi Ha XJIOpU-
WOHBI W HaONIOEHNE TMPHU3HAKOB WX TMPOTEKAHUS; OIBITHL, OTPaKaroIIne
¢u3nUecKkre 1 XMMUYECKUE CBOMCTBA raJIor€HOB M UX COEAMHEHUH (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMIIEHHE ¢ OoOpas3liaMH XJIOPUIOB
(raoreHuI0B); O3HAKOMJICHHE C O0Opa3laMu cepbl U €€ COCTUHECHUSIMH
(BO3MOKHO HCHOJIB30BAHHE BHJIEOMATEpUAIOB); HAOIIOJEHHUE Tpoliecca
0o0yraMBaHUs caxapa MoJl IeWCTBUEM KOHIIEHTPUPOBAHHOM CEPHOM KHUCIIOTHI;
U3y4eHHe XUMHUYECKHX CBOMCTB pa30aBICHHON CEPHOM KHCIOTHI, TPOBEACHUE
KaueCTBEHHOW peakuuu Ha cylnb(ar-uoH U HaOIIOAeHHEe NpHu3HaKa e€
NPOTEKaHUS; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBaMU a30Ta, (pocdopa 1 ux
COCTMHEHUH (BO3MOXXHO HCITOJIb30BAaHHWE BHJIEOMATEPHAIIOB), OOpa3laMu
a30THBIX U (HOCHOPHBIX YAOOpEHUI; oydeHne, coOupaHue, pacro3HaBaHue
U U3y4CHHME CBOMCTB aMMHaKa; IPOBEIECHNE KaueCTBEHHbBIX PEAKIMHA Ha MOH

aMmMOoHUS W ¢ocdar-MOH W U3yYEHHE MPHU3HAKOB MX MPOTEKAHMUS,
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3.6

B3alMO/IEICTBHE KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEbIO (BO3ZMOMKHO
UCIOJIb30BaHUE BHUJEOMATEPHAIIOB); M3YyYEHHME MOJENeH KpUCTAIUINYECKUX
pemérok ainmasza, rpadura, ¢ynuepeHa; O3HAKOMJIEHHE C IPOLECCOM
a7icopOLMK paCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOHCTBOM
IIPOTUBOra3a; MOoJIy4eHHe, cOOMpaHHue, PaclO3HABaHUE M U3yYEHUE CBOWCTB
YIJIEKUCIIOrO Ta3a; IpOBEIEHHE KayeCTBEHHBIX pEakUMid Ha KapOoHaT- U
CUJIMKAT-UOHBl U M3Yy4YECHHME IPU3HAKOB MX IPOTEKaHUS; O3HAKOMIICHUE C
IPOAYKIMEH CUIMKATHOW IMPOMBIIIJICHHOCTH; PELICHUE SKCIIEPUMEHTAIBHBIX

3a71a4 110 TeMe «BakHelIIe HeMETAJIbI U UX COEMHEHUS
Mertainbsl 1 UX COEIUHEHUS

OO0mias XxapakTEepPUCTHKA XUMUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU
ux nonoxenuss B llepmoguueckonn cucteMe XuMHYECKUX 3yemMeHToB J[.H.
MenpeneeBa u ctpoeHusi atomoB. CTpoeHre MeTauioB. MeTtamiueckast CBs3b
U METaUIMYeCKass KPUCTAUIMYECKas pemIETKa. DJIECKTPOXUMHYECKUM Ppsij

HaIIpSKEHUN METaJlIOB

dusnyeckre U XMMUUYECKHEe CBOMCcTBa MeTaioB. O0IIMe crioco0bl MOJTy4eHus
MeTasuioB. [ToHATHE O KOPPO3HH METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIIUTHI UX OT
koppo3uu. CruiaBsl (CTaib, YyTryH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHNE

B 6LITy " TPpOMBIIIJIICHHOCTH

[lenounsle MeTaybl: nosoxeHue B [lepruoguueckoil cucteMe XMMHUYECKHX
anemeHToB J[.M. MenzaeneeBa; CTpo€HUE UX aTOMOB; HAX0XKJIEHUE B IIPUPOJIE.
dusnyeckre U XMMHUUECKHUE CBOICTBA (Ha puMepe HaTpus U Kanus). OKcuabl
U TUAPOKCUIBI HATpUs U Kanus. [IpuMeHeHMe IETOYHBIX METalIoB U MX

COeTUHEHNN

[llenoyno3eMenbHbIE METaJIBl MarHui W KaJIbIUM: TIOJIOKEHHE B
Ilepuoanueckoit cucreMe xumuueckux demeHTtoB .M. Menneneesa;
CTPOEHHE WX aTOMOB; HaXOXJCHUE B mpupoje. PU3NYECKHe U XUMHYECKUE
CBOMCTBA MarHusi U Kajbllusa. Baxhelmume coeauHeHUs Kaiblus (OKCHI,

TUAPOKCHI, coyH). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEHHUs

Amomunuii: nonoxkenne B [lepuonnyueckoil CUCTEME XMMHUYECKHUX 3JIEMEHTOB
J.. MenneneeBa; cTpoeHHe aroMma; HaxoxkaeHue B npupone. dusnueckue u
XUMHUYECKHE CBOWCTBA aIIOMHHHS. AMQOTEpHbIE CBOWCTBA OKCHAA W

TUAPOKCH/IA AITFOMUHUSA

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

MeneneeBa; CTpOCHHE aToMa; HaxOoXACHHE B mpupone. dusudeckwe u
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XUMHUYECKHE CBOMCTBA >kene3a. OKcuabl, THAPOKCUIbI U conu sxeneza(ll) u

skene3a(lll), ux cocras, CBOMCTBA U MTOTyUCHUE

XHUMHUYECKUH SKCIIEPUMEHT: 03HaKOMJICHHE C 00pa3IiaMu METAJIJIOB U CILJIABOB,
uX (U3NYECKUMH CBOWCTBAMU; M3YUYCHHE PE3YJIBTATOB KOPPO3UH METAIIIOB
(BO3MOXKHO HUCIIOIB30BaHUE BHJICOMATEPHAIIOB), ocoOeHHOCTEH
B3aUMOJICMCTBUSL OKCHJA KalblUs M HATpusi C BOAOW (BO3MOXHO
HCIIOJIb30BaHNUE BHJICOMATEPHAIIOB); UCCIICIOBAHNE CBOMCTB JKECTKOW BOIBI;
mpoliecca TOpPEHHUs JKejle3a B KHUCIOPOoJe (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KAY€CTBEHHBIX PEAKIIMA Ha HOHBI
(Marnusi, Kanblus, amoMuHus, nuHka, xenesa(ll) m xenesa(Ill), memau(1l);
HaOJII0JICHUE W ONMCAHUE MTPOIIECCOB OKPAITMBAHMS INIAMCHH HOHAMHU HATPHS,
Kausg ¥ Kanblusd (BO3MOXKHO  HCIIOJB30BaHME  BHUICOMATEPUATIOB);
ucciaenoBanre aM(pOTEepHBIX CBOMCTB TMIPOKCHAA ATFOMUHMS W THIPOKCHAA
[IMHKA; PEIICHHE IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeume MeTauibl

U UX COCIUHEHUSD)
XUMHS 1 OKpY:KaroIlas cpesa

Hosrie MaTCepHraJibl 1 TCXHOJIOTUH. BemectBa u MaTCpHraJibl B IMOBCETHEBHOM
JKHU3HH YEJIOBEKa. XUMHS B 300pPOBKE. bezomacHoe ncmoap30BaHNE BEMIESCTB U
XHUMHUYCCKUX peaKHI/Iﬁ B 6LITy. HepBa;I IoOMOIIb IMPU XUMHUYCCKHUX OKOTaX U

OTpaBJIEHUSIX

OCHOBBI ~ JKOJOTMYECKOH  TIPaMOTHOCTH.  XHMHUYECKOE  3arps3HEHHE
okpyxatomiet cpenst ITJIK. Ponb xumuu B perieHu# 5K0JI0rMYECKUX MPoOIIeM.
[TpupoaHble MCTOUYHUKH YIIIEBOJOPOJOB (YroJyib, NPUPOAHBIN ra3, He(Th),
MPOJYKTHI UX NMEpepabOTKU, UX POJIb B OBITY M MPOMBIIIEHHOCTH

XUMHUYECKUH SKCTIEPUMEHT: N3yd4eHHEe 00pa31ioB MaTepHaioB (CTEKIIO, CTIIIABbI

MCTAJIJIOB, TOJIMMCPHBIC MaTepI/IaJ'IBI)



IPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIEeMOro
TpedoBaHMS

1

1.1

1.2

1.3

2.1

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

IIpencrasnenue:

0 TI03HABAa€MOCTH SIBJIEHUM HPUPOJbl, NOHHMaHHE OOBEKTUBHOM
3HaYMMOCTH OCHOB XMMMYECKOW HayKH Kak 00JaCTH COBPEMEHHOI'O
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIel KyJIbTypbl M IMPaKTUYECKOU
NEeSATEeIbHOCTH 4YEJIOBEKa B YCIOBHMSIX COBPEMEHHOI'O OOIIECTBA;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

O HAaYYHBIX METOAAaX IMO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTHUYCCKHUX MCETOAAX MCCICAOBAHUA BCIICCTB W H3YUYCHHUA
XUMHUYCCKUX peaKHHﬁ; YMCHHUE HCIIOJB30BaTb MOJCIN  OJIA

0OBSICHEHUS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON NESITEIBHOCTH, CBI3aHHBIX C XUMHUEH
U COBPEMEHHBIMU TEXHOJOTHUSIMHU, OCHOBAHHBIMHU Ha JIOCTHIKEHUSX
XUMHUYECKOW HAYKH, YTO IO3BOJUT OOYYAIOIIUMCS PacCMaTPHUBAThH
XUMHIO Kak cdepy cBoeil Oyaymeidl mpodeccnoHanbHOM
NEATSIIBHOCTH W CHeJIaTh OCO3HAHHBIA BBIOOP XUMHH Kak
npoUIBLHOTO TMpeAMeTa MpH TepexoJe Ha YPOBEHb CPEIHEro

o01rero oopa3oBaHus

Brnanenue crucreMod XUMWYECKHX 3HAHMM M yMEHHE NPHUMEHSTH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

BOKHEHIIINE XMUMUYECKUE TOHATHUS: XUMHUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CII0KHOE BEIIECTBO, OJHOPOAHAS U
HEOJIHOPOJIHAsi CMECh, OTHOCUTENIbHbIE aTOMHAsi W MOJIEKYIsApHas
MacChl, KOJMYECTBO BEHIECTBA, MOJb, MOJSIPHAs Macca, MOJISIPHBIN
00BEM, OKCHI, KUCIIOTAa, OCHOBAaHUE, CONb (CPEHHsIsI), XMMHUYECKAs
peaklusi, peaklUd COEIUHEHUs, pPEeaKUHMU pas3JIoKEHUs, PEaKLUU
3aMeIleHHUs], PeaKIM OOMEeHa, TEIUIOBOM (P QeKT peakiyu, 3K30- U
SHJOTEPMHUYECKHE PEAKIINHU, PACTBOP, MAccoBas J0Js1 XMMHUYECKOTrO

9JICMCHTAa B  COCAUHCHUH, MACCOBasA HOOJd MW NPOUCHTHAA
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3.1

3.2

3.3

3.4

KOHLIEHTPALKs BEIIECTBA B PACTBOPE, SIAPO aTOMA, SIIEKTPOHHBIN CIION
aToMma, aToMHas OpOuTab, PagUyC aTOMa, BAJEHTHOCTb, CTEIEHb
OKUCJICHHsI, XUMUYECKas CBS3b, JIEKTPOOTPULATENIBHOCTD, MOJISPHAS
U HEIOJISIPHAs KOBAICHTHAS CBsI3b, MOHHAS CBSI3b, METAJUIMYECKast
CBSI3b, KpUCTAJUINYECKAS PELIETKA (ATOMHAs1, HOHHAsI, METAJJINYECKas,
MOJIEKYJISIpHAsi), HOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HEIEKTPOIIUT,
AIIEKTPOJMTUYECKAsT JAUCCOIMALMS, pEeaKIMd MOHHOTO OOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTENb, OKHUCJICHUE M BOCCTAaHOBJICHHE, JJIEKTPOJIM3,
XMMHYECKOe pPaBHOBECHE, OOpaTHMble W HEoOpaTHMblE DPEaKIHH,
CKOPOCTh XMUMHYECKOW peakuuu, karaimsarop, IIJK, kopposus

MCTAJLII0B, CILJIaBbI

OCHOBOIIOJIATAOLINE 3aKOHbl XMMHM: 3aKOH COXPAHEHUS Macchl,
nepuonnueckuil 3akoH J[.M. MenzeneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABOFaI[pO

TCOpHUu XUMUH: ATOMHO-MOJICKYJISIpHAA TCOpus, TCOpUA

AIEKTPOJIUTUYECKON AUCCOIUALINHI
Biianenne ocHOBaMM XMMUYECKON TPaMOTHOCTH, BKJIFOYAIOILIEH :

YMEHUE TpPaBWIbHO MCHOJB30BaTh M3YUYECHHbIE BELIECTBA U
MaTepuaibl (B TOM 4YHCII€ MHUHEpalbHbIE YIOOPEHMs, METAJIbl U
CIUIaBbl, MPOAYKTHI MEpepadOTKH TMPUPOTHBIX  HCTOYHHKOB
YTII€BOOPOAOB (yTJIsi, MPUPOIHOTO Ta3a, HeTH) B OBITY, CETHCKOM
XO035MCTBE, HA TNPOU3BOJCTBE M TOHUMAHUE 3HAYECHHUS IKUPOB,
OenKkoB, YIJIEBOJOB /Il OpraHM3Ma  4YelloBeKa; yMEHHe
MPOTHO3UPOBATh BIIMSHUE BEIIECTB M XUMUYECKHUX IPOIECCOB Ha
OpraHHU3M 4YeJIOBeKa U OKPYKAIOUIYI0 IPUPOIHYIO Cpery

YMCHHUEC UHTCTPUPOBATH XMMHUYCCKHUE 3HAHUA CO 3HAHHUAMHU JPYIrux

y4eOHBIX IPEMETOB

HaJIN4YME ONbITa paboThI C Pa3IMYHBIMU UCTOYHUKAMU UH(POPMALIUU
[0 XUMHH (Hay4yHas U Hay4yHO-NOMYJISpHAas JHUTepaTypa, CIOBapH,
CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

yMeHUE OOBEKTHBHO OLEHMBATh WH(POPMAIMIO O BEIIECTBaX, UX

NpEeBpalleHUsIX M NPAKTHUYECKOM TMPUMEHEHHMH M yYMEHHE

HCIIOJIB30BaTh €€ AJId PCIICHU A yq€6HO-H03HaBaT€HBHBIX 3aJa4d



7.1
7.2
7.3

8.1

8.2

8.3
8.4

9.1

9.2

Brnanenue ocHoBaMU TMOHSATUHHOIO armapata U CHUMBOJUYECKOTO
A3bIKa XUMHHU JJIS1 COCTaBIICHUSI (OPMYJI HEOPTraHUUECKUX BEIECTB,
YpPaBHEHUN XHUMHUYECKMX pPEaKLHUi; OCHOBAMH XUMHUYECKOMN
HomeHkatypsl (IUPAC u TpuBHanbHOIN)

YMmeHune o0bACHATH CBSA3b MOJIOKEHUs 1eMeHTa B [lepuonnueckoit
CUCTEME C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS AaTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsj snpa, oOIIee YHCIIOo
AJIEKTPOHOB), PACHpPEACIICHUEM 3JJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB HEPBBIX TPEX MEPHOAOB, KaTUSI U KAJIbLIUS
[IpencraBienne O  MEPUOAMYECKONW  3aBHUCHMOCTH  CBOWMCTB
XUMHUYECKHUX AJIEMEHTOB (pajiyCc aToma, 3JIEKTPOOTPULIATEILHOCTH ),
MPOCTBIX M CIOXHBIX BEIIECTB OT TMOJOXKEHHUS D3JIEMEHTOB B
[lepuonnueckoii cucreme (B MajblX IMEPUOAAX U  TJIABHBIX
MOJArPYMIax) U 3JEKTPOHHOTO CTPOEHUS aTOMa

YMmenue kinaccuuuupoBarh:

XUMUYECKHUE PJIEMEHTHI

HEOPraHUYECKHE BEIIECTBA

XUMUYECKHUE PEaKIINN

YMeHue onpeaenrs:

BaJICHTHOCTh M CTETCHb OKHCIICHUS] XUMUUYECKHUX AJIEMEHTOB, 3apsijI
MOHA

BHUJI XUMHUYECKOM CBS3M U THUIl KPUCTAJUIMUYECKOM CTPYKTYpHI B
COCTMHEHUSX

XapakTep Cpellbl B BOJHBIX PACTBOPAX BEMIECTB (KUCIOT, OCHOBAHUH)
OKUCITUTENb U BOCCTAHOBUTEIIb

YMeHue xapakTepu3oBarh (pU3NUecKre U XHMUUECKHUE CBOMCTBA:
MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOJOPOA, TpaduT, ammas,
KpeMHull, a3or, ¢ocdop, cepa, XJop, HATpuUi, Kaiauil, MarxHui,
KaJIbIIMH, aTIOMHHHH, JKEJIe30)

CJIOKHBIX BEIIECTB, B TOM YHCJI€ UX BOJHBIX pacTBOPOB (Boja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJIOPOJ], OKCHIbI U THIPOKCHJbI
MetamuioB [-IIA rpymnm, amomunus, meau (II), nuunka, xenesa (I u

I1I), okcuapt yrneponaa (I u IV), kpemuus (IV), azota u pochopa (111
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10

10.1
10.2

10.3

10.4
11

11.2
11.3

11.4

12

12.1

12.2

12.3

u V), cepolt (IV u VI), cepnucras, cepHas, a3oTucras, a30THasd,
dbocdopHas, yrojbHasi, KpeMHHEBasK KHCJIOTA U UX COJIH)
MPOTHO3MPOBaTh W  XapaKTePU30BaTh CBOMCTBA BEIICCTB B
3aBHCHMOCTH OT UX COCTaBa U CTPOCHUS, MPUMEHEHHE BEUIECTB B
3aBHCHMOCTH OT HMX CBOWCTB, BO3MOXXHOCTh IPOTCKAHHS
XUMHYECKUX TPEBPAIICHUN B PA3IMUHBIX YCIOBUSIX

YMeHue COoCTaBIsATh MOJICKYIIIPHBbIC U MOHHBIC YPABHCHUS PEaKIIHIA,
B TOM YHCJIE:

peaxiuii HOHHOTO OOMeHa

OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUi

WUTIOCTPUPYIOIIMX XUMHUYECKHE CBOMCTBA HW3YYCHHBIX KJIACCOB
(Tpyriin) HEOPraHMYECKMX BEIECTB

MOJITBEPKIAIOIIMX T€HETUICCKYIO B3aUMOCBSI3b MEXK]Ly HUMH
YMeHHe BBIYUCIATH (IIPOBOAUTH PACUETHI):

OTHOCHUTEJIBHYIO MOJICKYJISIPHYFO M MOJISIPHYEO MAacChl BEIIIECTB,
MacCCOBYIO JIOJI0 XMMHYECKOTO JJIEMEHTA B COSAMHCHHIH

MacCCOBYIO JIOJTIO BEIIECTBA B PaCTBOPE,

KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB

M0 YpaBHEHUSM XHMHUYECKUX PEAKIUN M HAXOAUTHb KOJIUYECTBO
BeIeCcTBa, 00BEM M MacCy pearceHTOB WIIH MPOTYKTOB PEaKIIUN
Bnanenue (3HaHME OCHOB):

OCHOBHBIMH  METOJJaMHd  HAy4YHOrOo TMO3HaHus (HaOIIO/IeHHE,
U3MepeHHe, YKCIIEPUMEHT, MOJISIIUPOBAHNE) TIPU U3YUECHUH BEIIECTB
U XUMHYCCKHX SIBJICHUH; yMeHHE C(OpMYIHpPOBATh MPOOJIEMy H
MPEJIOKUTH MMYTH €€ PEeIICHUs

Oe3omacHOil pabOThl ¢ XMMHUYECKUMHU BEIIECTBAMH, XUMHUYECKOU
MOCY/I0H M J1a0OpaTOPHBIM 00OPYIOBAHUEM

MpaBUJIaMU 0e30ImacHoro oOparteHus c BEIIIECTBAMH,
WCIIOJIb3YEMBIMH B ITOBCEIHEBHOM KM3HU, MTPABUIIAMH TTOBEJCHHS B
HEeNsIX COepeKESHHs 30POBbSI U OKPYXKAIOIIEH MPUPOIHON CPEIIbI;
MMOHMMaHHE Bpejia (OIMMacHOCTH) BO3JICHCTBHS HA KMBBIC OpPTraHU3MBbI
onpeaenEHHBIX BEIIIECTB, CII0CO00B YMCHBIIICHUS 51

MIPEAOTBPAIIEHUS X BPEIHOTO BO3JICHUCTBUS
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13.1

13.2

13.3

13.4

13.5

13.6

13.7

13.8
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Hamune MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

HN3Yy4YCHUC u OITMCaHUuEC (1)I/I3I/I‘ICCKI/IX CBOMCTB BCIIICCTB,
O3HAaKOMIJICHHC C (I)I/I3I/I‘ICCKI/IMI/I U XUMHUYCCKUMMU ABJIICHUSAMU, OIIBITHI,

HIUTIOCTPUPYIOIIUE ITPU3HAKU IIPOTEKAHUA XUMHUYCCKUX peaKHI/Iﬁ
HN3Yy4YCHUC croco0oB pasaciICHuA cMmecent

IMOJIY4YCHHUE KHUCIOpOoAa MW HM3YYCHHE €TI0 CBOﬁCTB; MMOJIYYCHHUC
BOAOpPOJa U UBYUCHUC CT'0 CBOﬁCTB; IMMOJIYUYCHHUC YITICKHUCIIOTO I'a3a U
HU3YUCHUC CTO CBOﬁCTB; MOJIYUYCHUC aMMHaKa U H3YUCHUC CTo

CBOWCTB

IIPUTOTOBJIEHUE DPACTBOPOB C OIPEACIEHHON MACCOBOM JOJIEU

paCTBOpéHHOFO BCIICCTBA

IPUMEHEHWE  HMHJAMKATOpPOB  (JlakMyca,  METWIOpaHka MU
dbenondranenna) g onpeneieHus XapakTepa Cpeibl B pacTBopax

KHUCJIOT U ILIeJIoYei

HCCIICIOBAaHNE U ONHCAaHHE CBOICTB HCOPraHM4CCKHUX BCIICCTB
Pa3IMYHBIX KJIACCOB; NU3YUCHUC B3aMMOACHCTBUS KUCIOT C MCTajlllaMu,
OKCHJaMH METaJlJIOB, PaCcTBOPUMBIMHA )41 HEPACTBOPHUMbBIMU
OCHOBAaHUAMHU, COJEIMH, IIOJIYYCHHC HEPACTBOPHUMBIX OCHOBaHHﬁ;
BBITCCHCHUE OJHOro McCTajlyia JApyruM U3 pacTBopa COJIH;
HUCCICIOBAaHUC an)OTepHBIX CBOICTB TUAPOKCUIAOB aJTFOMUHUSA U

MUHKA

peIIeHNE SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMaM: «OCHOBHBIE KITACCHI
HEOPTraHUYECKHUX COETUHEHHI; «INEeKTPOIUTUYECKAS
auccoruanusay;, «BakHeHInne HEMETaIBI M WX COCIAHMHCHUI,

«Baxkneiiie MeTaljIbl M UX COSANHECHU

XUMHUYECKHE  OKCIEPUMEHTBI,  HWUIIOCTPUPYIOIINE  MPU3HAKH
MPOTEKAHUS PEAKIIMH MOHHOTO OOMEHA; KaYeCTBEHHBIC PEaKIIUU Ha
MPUCYTCTBYIOIIME B BOJHBIX PAcTBOpPAaX HOHBI: XJIOPUI-, OPOMHI-,
wonua-, cynbdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATHOHBI aMMOHUSI, MaTHUS, KAJIbIUsI, aTIOMUHUS,

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

VYMmeHnue:
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14.2

NPEJCTaBIATh PE3yAbTaThl JKCIEpUMEHTa B (OpMe BBHIBOOB,
JI0Ka3aTeabCTB, I'paMKOB M TAOJUI] M BBIABIATH SMIUPUYECKHE
3aKOHOMEPHOCTH

YCTAHABIMBAaTh  CBA3M  MEXAY  peajbHO  HAOIIOZaeMbIMU

XUMHUYCCKHUMH ABJICHUAMU HW IIpoHcCCaMu, IPOUCXOIAJAIIUMU B

MaKpoO- U MUKPOMHUPE, 0OBACHATh IPUUNHBI MHOTOOOPa3usl BEIIECTB



HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon
1

1.1

1.2

1.3

1.4

1.5

1.6

2.1
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IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

HepBOHaanBHBIe XUMHWYCCKUEC ITOHATUA
Uuctsie BemectBa u cMecu. CriocoObl pa3ziesieHus: cMecei

ATOMBI U MOJICKYIJIBI. Xumuueckue sjaeMeHThl. CHMBOJIBI XMMHYECKHX

3JICMCHTOB. HpOCTHC H CJIOXKHBIC BCIICCTBA.

XumMuueckas (I)opMyna. BaneHTHOCT, aTOMOB XHUMUYECKHX 3JIEMEHTOB.

CreneHp OKUCICHUS

3aK0OH IIOCTOSHCTBAa COCTaBa BCIICCTB. OTHOCHUTENbLHAsA aTOMHAas Macca.
OrHocuTenbHas MOJICKYJIdpHas Macca. MaccoBas m0JIsI XHMHYECKOI'O

3JICMCHTA B COCANHCHHUHU

KomnuecTBo BemecTtBa. Monb. MosipHas macca. MoJisspHbIii 00bEM ra3oB.

BzanmocBs3b KOJIMYCCTBA, MACChI K YKUCJIa CTPYKTYPHBIX CAWMHUI] BEIICCTBA

du3nyeckre 1 XUMHUYECKHE ABJICHU. XTMHYeCcKast peakuusd 1 e€ IMPU3HAKH.

3aKkoH COXPAHCHUSA MACChI BCHICCTB. XHUMUYECKHE YpaBHCHUA

HepI/IOI[I/I‘ICCKI/Iﬁ 3aKOH " HCpI/IOI[I/I‘ICCKaH CHUCTEMA XUMHUYCCKUX DJICMCHTOB

J.1. MenneneeBa. CTpoeHrue aToMOB

[Iepnonnueckuit 3akoH. lleproauyeckas cucreMa XMMUYECKHAX 3JIEMEHTOB
J.W. Mengeneesa. Ileproasl u rpynmsl. @U3N4ECKHUil CMBICIT IIOPSAIKOBOIO

HOMEpa, HOMEPOB MEpPHOJia U IPYIMIbI AJIEMEHTA

Crpoenue aromoB. CocTaB aroMHbIX dAnep. M30Tonbl. DIEKTPOHBI.
CtpoeHue »SIEKTPOHHBIX OOO0JOYEK aTOMOB TMEpBBIX 20 XUMHUYECKUX

aneMeHToB llepuoanueckoii cucremsl .M. Menneneesa

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHMUYECKHUX 3JIEMEHTOB IEPBBIX
TpEX MIEPHOJIOB, KaJIns, KaJIbLIUS (paguyca aTOMOB,
NEKTPOOTPHULATEIBHOCTH, METAJNINYECKUX M HEMETAIIIMYECKUX CBOMCTB) U
UX COEIMHEHUHM B COOTBETCTBUH C TMOJOXEHHEM DJIIEMEHTOB B

HepHOHHqCCKOﬁ CUCTCMC U CTPOCHUCM UX aTOMOB

Crpoenue BeniecTBa
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4.4

4.5

4.6

4.7

4.8

4.9

Xumnueckass cBsi3b. KoBaneHTHas (HOJspHAas M HENOJSAPHAs) CBSA3b.
ONEeKTPOOTPULATEIIBHOCTh XMMHYECKUX JJIeMEHTOB. MoOHHas CBA3b.

Meramuueckas CBSI3b

Tunel KpUCTAIUIMYECKUX PEHIETOK (aTOMHAs, MOHHAs, METaJUIMYecKas),
3aBUCUMOCTb CBOMCTB BEILIECTBA OT THUIA KPUCTAIUTMUECKON PEIIETKY U BUJA

XUMHUYECKOH CBI3U

Baxueimue MMPEACTAaBUTECIIN HEOPTaHUYCCKUX BCHICCTB. Hemeranner n ux

COCIMHCHNA. Mertamisl ¥ UX COCOIUHCHUA

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHMUECKUX COCIMHEHUI: OKCHIOB
(coneobpa3zyromue: OCHOBHBIE, KHUCJIOTHBIC, amdoTepHbIC) u
Hecoseo0pa3yrome; OCHOBaHHUH (IIENOYN M HEPACTBOPUMBIE OCHOBAHMSA);
KHUCJIOT (KUCIIOpOJICOIepkKAle U OCCKHCIOPOIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEeIHUX U KUCIIBIX)

@u3NYeCKMe M XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB:
BOJZIOPO/Ia, XJIOpa, KKUCIOpo/ia, Cephl, a30Ta, pocdopa, yrieponaa, KpeMHU

du3nYeCKre U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIIJIOB: JIUTHS,
HAaTpusi, KaJIus, MarHus W Kajblus,  aJIIOMHUHHUA,  JKeJe3a.

9HeKTpOXHMI/I‘{eCKHI>'I pAax HaHpH)I(eHI/Iﬁ MCTAJIJIOB

dusznueckue M XUMHUYECKHE CBOMCTBA BOJOPOJAHBIX  COCAMHEHUH
HEMETAJUIOB: XJIOPOBOJAOPOAA, CEPOBOIOPOIA, aMMHUAKa

duznyeckue U XMMUYECKHE CBOWCTBA OKCHI0B HeMeTauioB: cepol (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yrmepoma(ll, 1V), xpemuusa(IV).
ITonyyeHnue OKCUI0B HEMETAILIOB

XumMuueckue cBorcTBa okcuoB: MetaiwioB IA-IIIA rpymnm, mmuuka, meau(1l) n

xemneza(ll, IIT). [Tony4yerne oKCUI0B METAIIIIOB

XWMHYECKHE CBOWCTBA OCHOBAaHWW W aM(OTEPHBIX THUAPOKCHIOB (Ha
IIpUMepe FTUAPOKCUA0B AIFOMUHNS, XKene3a, HUHKa). [lonyuenne ocHoBaHui
1 aM(pOTEPHBIX TUIAPOKCUIIOB

Ob6mue XUMHYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJIOPOJHOM,
CEpOBOJIOPOAHOM, CEPHUCTOM, CEPHOH, a30THOH, PochopHOl, KPeMHHUEBOH,
yronbHON. OcoOble XMMUYECKHE CBOMCTBA KOHLEHTPUPOBAHHON CEpHON 1

a30THOM KHCIOT. HOHY‘-ICHI/IC KHUCJIOT

OOue xuMU4Yeckre cBoiicTBa cpenHux coneil. [lomyuenue coneit
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5.4

5.5

6.1

6.2

6.3

[Monyuenue, cobupanue, pacrno3HaBaHHe BOJIOPOAA, KHCIOPOIa, aMMHAKa,

YTIIEKUCIIOTO ra3a B JlabopaTopuu

HonyquI/Ie aMMMakKa, CepHOﬁ M a30THOH KHCIIOT B IIPOMBIIIJICHHOCTH.

OO61mue crocoObI MOTYyYeHUST METAIIOB
I'eHeTHuecKas CBsI3b MEXKIY KJIACCAMH HEOPTaHMYECKUX COCITMHEHUN
XUMHUYECKUE PEAKIHU

KJIaCCI/I(l)I/IKaHI/IH XHUMHYCCKUX peaKHI/Iﬁ II0 Pa3IMYHBbIM IIPpU3HAKAM: IIO
YUCIY M COCTaBy Y4YACTBYIONIUMX B PpCaKIMUHU BCIICCTB, IIO TCIIJIOBOMY

3(1)(1)6KTy, 110 U3MEHEHUIO CTEIEHEH OKUCICHUS XUMHUUYECKHUX 3JIEMEHTOB

TernnoBoii 3 heKkT XUMUYECKON peakiuu, TEPMOXUMHYECKUE ypaBHEHUSI.

DK30- U 3HJI0TEpMUYECKUE peakunu. TepMOXuMU4YecKre YpaBHEHUS

OKHCIUTEITEHOBOCCTAHOBUTEIILHBIC pPCaKknuu. Oxkucnurenu u
BOCCTAaHOBHUTCIIN. Hpoueccm OKHUCJICHHA 1 BOCCTAHOBJICHUA. BHCKTpOHHBIﬁ

0aaHC OKUCIIUTEIbHOBOCCTAHOBUTEIBHON PEaKIUU

Teopusa  snekTpoauTHUecko  auccounanuu. KaTUOHBI,  aHUOHBIL.
DNEKTPONUTHl W HEAEKTPOAUTh.. CHIbHBIE W CIAa0ble DJIEKTPOJIUTHL.

CremneHb JUCCOoHaln

Peakniun moHHOTO oOmeHa. YcioBus MMPOTCKAHUA peaKquI HOHHOTO

oOMeHa, MOJIHbIE U COKpAIllEHHbIE HOHHBIE YPaBHEHUS PEAKIIHii
XHMHS ¥ OKpYXarolas cpeaa

BemecTtBa u MaTepuasbl B MOBCEIHEBHOM JKM3HU 4YesloBeKa. be3omacHoe
HCIOJIb30BAHUE BELIECTB U XUMHUECKUX PEaKUUil B 1abopaTopuu U OBITY.

HepBaﬂ IIOMOIIb TP XUMHUYCCKUX OKOTaX U OTPABJICHHUAX

XUMHYECKOE 3arps3HEHUE OKPYXKAIoMEeH cpeabl (KUCIOTHBIE IO,
3arpsi3HEHUE MOYBHI, BO3yXa U BOJIOEMOB), CIIOCOOBI €ro Mpe0TBPaIeHUs
[IpenensHas gomycrumas xkoHuentpamus seuiects (IIJIK). Ponp xumun B
peLIEHUH HKOJIOTHYECKUX MpobieM. YcuieHue NapHUKOBOTro 3¢ddexra,

pa3pylieHue 030HOBOTO CIIOS

ITpumenenue cepsl, a3ota, Gpocopa, yriaepoaa, KpeMHHS U UX COSTUHEHUI
B OBITY, MEIULIMHE, TPOMBIIIIIEHHOCTH U CEJIbCKOM X03siiicTBE. [IprMenenne
METAJUIOB M CIUIaBOB (CTallb, YyryH, AIOPATIOMHHUN, OpoH3a) B OBITY U
IPOMBIIUICHHOCTH UX coeauHeHuil. IloHATHE O KOppO3MM METalIoB,

OCHOBHBIE CITOCOOBI 3aIUTHI KX OT KOPPO3UU
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[TpupoHbIe UICTOUHUKHU YTIIEBOAOPOAOB (YTroyib, IPUPOJHBIN Ta3, HEPTH),

MPOAYKTHI UX MepepaboTKH (OCH3MH), UX POJIb B OBITY M MPOMBIIIIIECHHOCTH

[lepBoHavabHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHUSX
yraeposna (MeTaH, 3TaH, STWIEH, alleTWICH, ATaHOJ, TJIMLIEPUH, YKCYCHas
kuciota). [oHsTHEe O OMONOTMYECKM Ba)KHBIX BEIECTBAX: YKUpaX, OelKax,

YIJIEBOJAX — M UX POJIM B KU3HU YEJIOBEKa
PacuéTer:

1o ¢hopMysaM XUMHUYECKUX COSTUHEHUN

Macchl (MacCOBOM) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

10 XUMHUYCCKUM YPABHCHUAM

LIOKYMEHT MOAMNUCAH SNEKTPOHHOW NOANWCHIO

roCyagAPCTBEHHOE BHOA)XETHOE OBLLIEOBPA30OBATEJIbHOE 04.09.26 16:18 (MSK) Ceptudmkat 03FD4A2749826A4E1E8BBEBESEF374D2
YYPEXXAEHUE CPEHASA OBLLEEOGPA3SOBATEJIbHAS LLUKOJIA N2 618

NMPUMOPCKOIO PAMOHA CAHKT-NETEPBYPTA, KaneHTbeBa TaTbsiHa

BopucoBHa, McnonHsioLwmin 06s13aHHOCTY AYpeKTopa




