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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XHMHM Ha YpPOBHE OCHOBHOIO 00IIero o0Opa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
oOpa3oBaTeabLHO MPOrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC 000, a Taxxe Ha OcHOBE (henepaabHON paboueii mMporpaMMbl BOCIIUTAHUS
U C y4ETOM KOHIEMIIMM TMPernojaBaHusl Yy4yeOHOTro TmpeaMmeTa «XUMHUS» B
oOpazoBaTeabHbIX opraHu3anusax Poccuiickoit deneparnum.

[Iporpamma 1Mo XuMuU Oa€T TpEACTaBICHHE O LENAX, OOIIeH cTpareruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE COJIepKaHue,
MpelyCMaTpUBAECT PpacHpeeICHUe €ro Mo KiaccaM U CTPYKTYpUPOBAHUE MO
pazzenaM M TeMaM IMpOorpaMMbl IO XUMHH, ONPEACISCT KOJUYECTBEHHBIE M
Ka4eCTBCHHBIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh HM3YUYCHHMS XHUMHU C Y4E€TOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4€OHOro Mpollecca, BO3PACTHBIX
OCOOCHHOCTEH OOydJarolmuxcs, ONpeAc/sIeT BO3MOXKHOCTH —IpeaMera s
peanuzainuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTelIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yiibTataM 00y4YeHHUs] XUMUU Ha YPOBHE LieJIed U3y4YeHUs PEeAMETa U OCHOBHBIX
BHUJIOB Y4eOHO-ITIO3HABATEIILHOW JEATECIBHOCTH OOYYalolerocs II0 OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XHUMHH CJIY>XKHT OCHOBOW It (OPMHUPOBAHHMS MHUPOBO33PEHUS
oOyy4arolierocsi, ero MpeACTaBICHUM O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJib UTpatOT (POPMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPIUM W 00 SBOJIIOIMHU BEHIECTB B IMPHUPOJE, O IMYTAX PEIICHUS TI00aIbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHune xumuu:

CIOCOOCTBYET  pealiM3alldd  BO3MOXKHOCTEM  JIJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el 1 (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJIaJ B (hOPMHUPOBAHHE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MTOBCETHEBHOM KU3HH, TaK 1 B MPO(HECCUOHAIBHOM JICSITCIHHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
IIEJIOCTHOTO B3IJIsi/Ia HAa €IMHCTBO MPUPOILI U YETIOBEKA, SBJISETCS OTBETCTBEHHBIM
ATaroM B POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YUarOIINXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAaY4YHBIM 3HaHHSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00YUYaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMM XUMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEeAarormyecku
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare €
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 00pa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POPMHUpPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydyeHuro. CoaepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMUYECKOU
peakiuu. OO0€ 3TU CHUCTEMBl CTPYKTYPHO OpPTaHU30BaHbl 1O MPUHIUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YpOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YUYEHUsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /I. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOW CBA3U;

— TpelICTaBlIeHUH 00 AIEKTPOJUTHUYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE JMIIMPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIOJIHSS (PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MMPUMEHEHUS U OJTYUYEHUS U3Y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKOM COCTABIIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CUCTEMHOM TPUPOAbI, IEHHOCTHOT'O OTHOILICHUSI K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHHUS B Hayke. M3yueHne XMMHUM MPOUCXOIUT C MPUBJICYECHUEM 3HAHUU U3
paHee M3yYEeHHBIX Y4eOHBIX mpeameToB: «Okpyxatomuii mupy», «buomorus. 5—7
KJIaCCh» U «DPu3uka. 7 Kiacey.

[Ipy wu3yuyeHUM XUMHUHM TPOUCXOAUT (POpMHpOBaHME 3HAHUK OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEeIIbHOCTH Y€JIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI. 3a/1aua
y4eOHOTO TMpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUNA —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MMOJIO0KEHUM, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, A3blka HayKU, B MPHOOIICHUH K



HAyYHBIM METOJaM TO3HAHUS MPU MU3yYCHHUH BEIIECTB M XMMHYCCKUX PEaKIIHii, B
GbopMHUpPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMECHUN U X IPUMEHEHUH B y4€OHO-
MO3HABATEJIbHOM U y4eOHO-UCCIIEN0BATENbCKON JIEATEIbHOCTH, OCBOCHUH MPABHII
0e30macHOro 00pallleHUs ¢ BEIIECTBAMH B MTOBCEIHEBHOM JKU3HU.

[Ipy M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (GOpMHpOBaHHE WHTEIICKTyaJIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TNPUHATUIO PELICHUH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

—  HampaBJICHHOCTh OOy4YeHUST Ha CHCTEeMaTH4ecKoe MpUOOIIEeHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBbHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO M PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHune yclioBuil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEPCaIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IrPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATH U OIICHUBATh SIBJICHUS
OKpY>KaroIlero MHUpa, WCIOJB3ysl 3HAHUS U OIBIT, MOJyYEeHHBIC MPH H3YYCHUH
XUMUH, IPUMEHSITh UX TIPU PEIICHUH TTPOOJIEM B MIOBCETHEBHOMN YKU3HU U TPYAOBOM
JeSITeJIbHOCTH;

— ¢opMmupoBaHHEe y OOydYalOIMXCA TYMAHUCTHYECKHUX OTHOIICHUIA,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM MJis BBIPAOOTKH IKOJIOTHYECKHU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM NEATEIbHOCTH B LEJIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMs OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MOl M HAMPABICHHOCTH JATbHEUIIETO
oOyueHus.

OO1ee 9rcio 4acoB, OTBEAEHHBIX ISl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
obmiero oOpa3oBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUUM B )KU3HU Y€NOBEKAa. XUMHS B CUCTEME HAyK.
Tema u BemectBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BemlecTB. [loHsATHE O MeTomax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CrniocoObl pa3ziesieHust CMeceil.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE BJIEMEHTBbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumnueckas popmyia. BareHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOocTaBa BemlecTB. OTHOCHUTENbHAsE aToMHasi macca. OTHOCUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEAUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMUECTBA,
MacChl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHUUYECKUX COCTUHEHUHN.

DuU3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHHsI MacChl BEIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3UecKuX CBOWCTB 00pa3lOB HEOPraHUYECKUX BEIIECTB, HAOJIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTIEHWE W KOHJEHCALMSI BOABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMKMCAHKME TMPU3HAKOB MPOTEKAHWS XMMHUYECKHX peakKIuil (paszokeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMmo/ieiicTBre xkene3a ¢ pactBopoM conu meau (1),
U3Y4YEHUE CIOCOOOB PA3JENICHHs] CMECEH: C MOMOILbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHILISAINSA, XpoMaTorpadusi, MpoBECHNUE OUYNCTKH TTOBAPECHHOMN
CONM, HaONIOJICHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEACHHS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxHelue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopox — 3neMeHT u mpocroe
BenlecTBo. Haxoxxaenuwe kuciaopoga B NOpupoje, (uU3Hueckue M XUMHUYECKUe
cBoiictBa (peakuuu ropeHusi). Oxkcunbl. [lpumenenue xkucnopona. CrocoOsl
MOJIyYeHHUs] KuUclopoda B JabopaTopuud W TPOMBIIUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MoAU(UKALNS KHCIOPO/a.



TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — aneMeHT u mpoctoe BeuecTBo. Haxoxkaenue Boaopoaa B IpUpoze,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnors
Y COJIH.

Monsipabiii 00bEM razoB. Pac4éTsl N0 XUMUUECKUM YPAaBHEHUSIM.

Odusnyeckue cBoucrBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpHUMOCTH BEHIECTB B BOJIE.
MaccoBast 10J1 BElIECTBA B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpuUpoie U B KU3HU 4YelloBeKa. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHJIOB:  cosieoOpa3yroiiue  (OCHOBHBbIC, KHCJIOTHbBIE, aM@oTepHbIe) W
HecosieoOpasyrone. Homenknarypa okcuaoB. Dusnueckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lomyueHnune okcuaos.

OcHoBanus. Kiaccudpukauuss ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHui. PU3NUECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [losyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Conu. HomeHnknarypa coseil. @U3nYecKrue U XMMHYECKHUE CBOWMCTBA COJIEH.
[TomyuyeHue couei.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE OIPEICICHUE COAECPKAHUSI KUCIOPOAA B BO3AYyXE, IMOJIyYEHHE,
coOuMpaHue, pacrno3HaBaHWE U W3YyYEHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpaileHus ropenus (rmoxkapa), 03HaKOMJICHHE C 00pa31laMy OKCHJIOB M OTICAHUE
WX CBOMCTB, MOJy4eHHUE, COOHWpaHHe, paclo3HABaHUE W U3YYEHUE CBOWCTB
BOJIOpoJia (ropeHue), B3auMoiericTBue Bogopoaa ¢ okcugom meau (1) (BozmoxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIOACHUE 00PA3I[OB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IM4YHOU
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONMPEIEIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJCIHCTBHE BOJIbI C MeETaUlaMH (HAaTpueM U
KaJIbllu€M) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U NIENOYEH, U3YUEHNE B3aUMOJECHCTBUS



okcunia meau (1) ¢ pactBopoM cepHOW KUCIOTHI, KUCIOT C METalaMu, peakiui
HEUTpANIU3alMy, IOJYYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJljIa IPYTUM U3 PACTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 34/1a4 I10 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN».

IMepuoauueckui 3axkoH u Ilepuoauueckass cucreMa XHUMHYECKHX
aemMenToB JI. WU. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBAA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAMU XUMUYECKUX djeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHbIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPhIE 00pa3yoT aM(pOTEPHbIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. Menneneesa. Kopotkonepuoanas u jiiuHHonepuoanas popmsl [epuonnyeckoi
cucreMbl xumuueckux aneMeHToB JI. WM. Menneneesa. Ilepuonsl u TpyImbl.
PU3NYECKNN CMBICI OPSAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYNIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siAep. M3oromnel. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
[Iepuonnueckoii cucremsl [[. M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanyeckoit cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH HW3MEHEHUSA paJuyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO IPyNIiaM U IEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoanyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckass CcBsa3b. KoBajieHTHast (MOJIIpHAsT YW HEMOJISIPHAs) CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenbp  okuciieHus.  OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tporecchbl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3y4yeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUIPOKCHAA LHMHKA C pacTBOPaMHU KHUCJIOT U IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUsl, COCAMHEHUS).

Mesicnpeomemmnuie ceasu

Peanuzanus MeXNpeaMETHBIX CBA3€M MPU HM3YYEHHM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJNIb30BAaHUE KaK OOIMHUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmume ecTeCTBEeHHO-HAYYHBIC TIOHSTHUS: HAy4YHBIN (DaKT, TUTIOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TepPUOIUIHOCTh, HAOIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@uznka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3MUYECKHE BEIWYUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

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

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[Tepuognuecknii 3axoH. Ilepuoandeckasi cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBHUM C TMOJIOKEHUEM »dJeMeHTOB B Ilepuonuueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3H. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAUIMYECKONW PEIIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMU4ecKuX peakiuii Mo pa3auyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TeIIoBomMy Hddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U DHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKUE
ypaBHEHMUS.

[TonsiTue 0 ckOopocTH xumMudeckoil peakuuu. llonste 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [Tonstue o karanuse. [loHssTHE 0 XUMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEAaKIUU U TMOJOXKEHUE XHUMHYECKOTrO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHUCIIUTEIIBHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHUU

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIUil ¢  HCIOJIb30BaHMEM  MeETOJa
AIIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
KarnoHnbl, aHMOHbI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanuy. CHUIbHBIE U CIA0BIE SJIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIUi HOHHOTO OOMEHa,
MOJIHBIE W COKpAll€HHbIE HOHHBIE YypaBHEHHUs peakuuil. CBOMCTBAa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTasioB (rpadura M anmaza), CIOKHBIX BELIECTB
(xJopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJAHOCTHU
pPacTBOPOB BELIECTB, ITPOIIECCa JUCCOLMALIMHI KHCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOLINX
NPU3HAKK TNPOTEKAHHMS] peakuidl HMOHHOro oOmeHa (oOpa3oBaHuE OcCalKa,
BBIJICJICHHE Ta3a, O0Opa30BaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIMil (FOpEHUE, pPEeaKIUuu pas3lIoKeHUs,
COEUMHEHMSI), pAaclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAauECTBEHHBIX PEaKIMil HA HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

HemeTauibl 1 X cOeIMHEHUS

OOmast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUecKHue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HeMeTaJlaMu, uiesnodamu). XuopoBojopon. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBa, IOJIy4YeHUE, MpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia HA OPTaHU3M 4YeJloBeKa. BaskHelme X10puabl U UX HAX0XKICHUE B
IIPUpPOJIE.

Oo6mas xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMU4eckue cBoiicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XUMUYECKHE CBOMCTBA. OKCHUIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUe U XUMUYECKUE CBOMCTBA (00IIME KaK MPEeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKlMH, JICKAIUe B OCHOBE
MPOMBIIIUIEHHOTO CHoco0a MOdy4YyeHus CepHOW KucioTbl. [IpuMeHeHue cepHoi
kucaoTbl. CoNMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(haT-HuOH.
Haxoxnenue cepbl M €€ COCNMHEHUUW B TPUPOJIE. XUMHYECKOE 3arpsi3HCHUE
OKPYXaloIEel Cpelbl COECOUHEHUSMHU Cepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CITIOCOOBI €r0 MPEI0TBPAILICHHUS.



OOmas xapaktepuctuka 31eMeHTOB VA-rpymnmnbel. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIEHUA. A30T, paclpOCTPaHEHHUE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoicTea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMydyeHue U npuMeHenue. Coiu aMMOHUS,
ux pU3NYECKUEe U XUMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MoidyuyeHHe, (GU3NYECKUe U XUMUYECKUE
cBOiicTBa (00OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenu(puIecKue).
Hcnonb3oBaHnEe HUTPATOB U COJIEH aMMOHHMSI B KaU€CTBE MUHEPATIbHBIX YI00pEHUM.
XHUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IM, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPOMHBIC
Moaudukauuu docdopa, puznueckne U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHE CBOWCTBA, TOJIYYCHHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

Oo6mast xapaktepuctuka 3neMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/, ATTIOTPOIHbIE MOIU(DHUKALUY,
pacnpocTpaHeHUe B IPUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLHS.
Kpyrosopotr yrinepona B mnpupone. Oxcunbl yriepoaa, ux (u3Myeckue u
XUMUYECKHE CBOMCTBA, JIEWCTBHE Ha JKUBBIE OPTraHU3MBI, T[OJy4YE€HUE U
IpUMEHEHHE. DKOJIOTUYeCKUe NpoOiieMbl, CBsi3aHHbIE ¢ okcuaoM yriepona (1V),
TUI0TE3a TJ00aJBHOTO MOTEIJICHUsI KJMMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KHCIIOTa U €€ COJM, UX (PU3NYEeCKHe U XMMHYECKHE CBOWCTBA, MOJyYEHUE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHbl. Mcmonb3oBaHue
KapOOHATOB B OBITY, METULIUHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM XO3A1CTBE.

[TepBoHaUaNIbHBIE TTOHATHSL 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTMHEHUSIX
yriepoja (MeTaH, 3TaH, dTUJIEH, alleTUIICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
MPOAYKTHl WX TepepaboTku (OC€H3MH), UX POJb B OBITY M IMPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BAKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poJiMi B JKM3HM YeJOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEJIMHEHUN.

Kpemuwuii, ero ¢Qusuueckue u XUMHYECKHE CBOWCTBA, TMOJIY4YCHHE U
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O01re npeacTaBieHus o0 OKcHe
kpemuus (1V) u xpemuueBoit kuciore. CUIUKATHI, UX UCIOJIbL30BaHUE B OBITY, B
IPOMBIIIUIEHHOCTU. BaxHelre cTpouTeNnbHble MaTepuasbl: KepaMHKa, CTEKIIO,
IeMEeHT, OeToH, ene300eToH. I[Ipobiembl 6€30MaCHOTO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumMenm:

U3y4yeHrue 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KUCIIOTHI,
MPOBEICHUE KAUECTBEHHBIX PEAKIMH Ha XJIOPUJ-MOHBI U HAONIOICHHE MPU3HAKOB



X TIPOTEKAHWsI, OMBITHI, OTpaKalImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
rajJjoreHOB M HX COCIUHEHUI (BO3MOXKHO HCIOJIb30BAHUE BHUACOMATEPHUAIIOB),
O3HAKOMJICHHUE ¢ 00pa3IaMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COEAUHEHUSMU (BO3MOXKHO HCHOJIB30BAHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHUE TIpoliecca 00YTIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJb()aT-uOH U HAOIIOJCHUE ITPU3HAKA €€
MpOTEeKaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKUMH CBOMCTBaMHU a3oTa, dochopa u ux
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMu a30THBIX
u ¢dochopHbIX yaoOpeHul, nojsydyeHue, coorupanue, pacrno3HaBaHUE U U3YUYCHHE
CBOMCTB aMMHakKa, MPOBEACHUE KAYECTBEHHBIX PEAKIUM HA HMOH aMMOHHUS U
dbochar-noH W U3yuEeHUE TIPU3HAKOB UX MPOTEKAHUSA, B3aUMOJCHCTBHUE
KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HM3YYEHUE MOJEIEH KPUCTAJUIMYECKUX PEIIETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOIECCOM aJacopOlMu pacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIJIEM M YCTPOWCTBOM TMPOTHUBOrasza, IOJIyYEHUE,
coOupaHue, pacrio3HaBaHWE M U3YYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYEHUE MPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJIEHHE C MPOAYKUMEH CHUJIMKATHON MPOMBIILICHHOCTH,
pEIICHUE SKCIEPUMEHTAIBHBIX 33/lad Mo TeMe «BakHeilmue HeMeTaulbl U X
COETUHEHUSD).

MeTaJibl 1 MX COeIMHEHUS

OO01mast XxapakTepUCTHKa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux nosioxkeHuss B llepumommueckon cucreme xumuyeckux diaemeHtoB . U.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUU  psl
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TONTydeHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUN, OpPOH3a)
U WX IPUMEHEHHE B OBITY U TIPOMBIIILICHHOCTH.

[Ilenounsie mMeTambl: nonoxkeHue B [lepuoamyeckoil cucremMe XMMHUYECKHUX
sanemeHntoB JI. MI. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B IMPUPOJE.
du3nyecKue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1
TUAPOKCUILI HaTpus W Kanus. [IpumMeHeHHue MIeIOYHBIX METALIOB M HX
COEJIMHEHUMH.

[Ilenoyno3eMenbHbIE META/UIBl MAarHUM W KaJbLUHM: TIOJOXKEHUE B
[Tepunoanueckoit cucreMe xumudeckux 3yiemeHToB 1. 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaXOXJeHrEe B pupojie. Pu3nueckue U XUMHUYECKUE CBOWCTBA MarHusi U



KaJibl[usl. BaxkHeiiire coeiuHeHus! Kanblus (OKCUI, TUAPOKCUI, coln). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AsroMuHUNA: TIosioxkeHue B [lepuoandeckoit cucreMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoxAcHWe B mnpupoae. Dusmueckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguuecko cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aToMa, HAaXOXAeHuWe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA *kene3a. OKcubl, THAPOKCHIBI U comu xkene3a (1) u sxenesa
(I, ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o00pa3llaMd METAJJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBAMHU, H3yUYECHHE  PE3YJbTaTOB KOPPO3UHU  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MTpOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MATHHUS, KaJIbIU, AIFOMUHUS, [IMHKa, sxene3a (1)
u xenesza (Ill), menu (Il), HaOmroneHNe W ommcaHWE MPOIECCOB OKpAIIMBAHUS
MJJaMEHH MWOHAaMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), UCClieI0BaHuE aM(OTEPHBIX CBOMCTB THAPOKCHUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 3a7a4 Mo Teme «BaxHelmue
METAJUJIbl K KX COECIUHEHHUS.

XuMHS M OKPYKAKOLIAS cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW XU3HM 4YeloBeKa. besomacHoe
MCIIOJI30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinp npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYyKarolieh cpenbl (MpeiesibHas I0mycTHMas
KOHLeHTpanus BeuiecTs, nainee — [1JIK). Poias xumMun B pemieHnn 3KoJI0ruuecKux
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemuuwle céasu

Peanuzanus MeXnpeaIMETHBIX CBA3€M MPU M3YYEHHM XUMUH B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJNIb30BAaHUE KaK OOIMHUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIEb, SBICHUE, MapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: MaTepus, aToM, MJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIIbI,
PaIMOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIYITPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIMIECTBO, TEIO, OO0BEM,
arperaTHOe COCTOSIHUE BELIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTATIIMYECKasl
peméTKa, CruiaBbl, (PU3MUECKUE BEIUYUHBI, €IUHULBI U3MEPEHUS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHtes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yAOOPEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIbI, TOPHBIE MIOPO/IbI, TOJIE3HbIC
HCKOIIaeMbI€, TOTJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOrPAMMbI  OCHOBHOIO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYEHHUSI XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMA POCCUHUCKUMU
COL[MOKYJIBTYPHBIMHU M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHSTBIMU B
oOIIEeCTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIMN 00YUYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacCIIMPEHUE OIBITA AEITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, TOHWMAaHWS 3HAYEHUS XUMHYECKOWM HAyKH B KU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
IIEPEIOBBIX JOCTHXKEHUAX W OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKIMYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4EOHOUCCIE0BATEIbCKOM, TBOPUYECKOM U IPYTUX BUAX ACSITEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JACSATEILHOCTH MPU BBITOTHEHUU
y4eOHBIX, TMO3HABATEIbHBIX 3a/1ay, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO37IaHUH YUYE€OHBIX MMPOEKTOB, CTPEMIJICHHSI K B3AUMOIIOHUMAHHUIO ¥ B3aUMOTIOMOIITU
B MPOIIECCE ATOM yueOHOM AesTENHHOCTH, TOTOBHOCTH OIEHWBATh CBOE MOBEJICHUE
M MOCTYNKH CBOMX TOBApUIIEH C MO3UIMWH HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM OCTYNKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTABJISIOLIUE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHUM I10
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM palboThl C Yy4YEOHBIMU TEKCTaMH, CIPABOYHOU



JUTEPATypO, MOCTYHNHBIMH TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHIO U TO3HAHUIO, JI0003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOM U  HUCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHWE IIEHHOCTU JKWU3HH, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIHEACTBUN U
HEIMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aIKOTOIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH COONIOJICHUSI TMpaBuid O€30MacHOCTH MpH  OOpalleHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU KU3HH;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil U Tpyda pa3InyHOro poja,
YBaXEHUE K TPYAY U pe3yjbTaTaM TPYIOBOM I€ATEIbHOCTH, B TOM YHCJIE HA OCHOBE
OPUMEHEHUsT NPEIMETHBIX 3HAHUM 1O  XWMHHM, OCO3HAHHBIA  BBIOOP
WHIUBUYJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHus C yYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEemHOW npoeCcCUOHATBHON IEATEIHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh a1alTUPOBATHCA B MPOGECCUOHANBHOU CPEJIE;

6) IKOJIOrHYECKOr0 BOCIIUTAHMS

HKOJIOTUYECKH 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY JKU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, IOHMMAaHUE ILIEHHOCTH 3J0pOBOr0 M
Oe3omacHOro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TICUXHUYECKOMY 370POBbIO, OCO3HAHME LEHHOCTH COOIIOACHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalLIUsX,
YTPOXKAOLIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEIOH, IS TOBBIIICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOAJBHOIO  XapakTepa
HKOJIOTUYECKUX MpOoOJeM M MyTeld HUX peuIeHUs: MOCPEACTBOM METOAOB XHWMHH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS MM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM U COLMAJILHON IIPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIIEISIOT 3HAYMMbIC JIS
(dbopMUpOBaHKS MUPOBO33pEHUS OOIICHAYYHbIE TOHATHS (3aKOH, TE€OPHs, TPUHLIHII,
rumnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbie
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeUCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0OECIeunBarOT (GopMUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHBIE YHHBEPCAJbHBIE YUeOHbIE AeiiCTBHS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHSI HCIMOJb30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU THOHSATHUSMH), HCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIBbHBIX (PAKTOB U SIBJICHHM, BHIOMPATh OCHOBAHUS U
KpUTEpUU ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3YUYCHMS,
CTPOUTH JIOTUUECKUE PACCYXIEHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHH),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIENH, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMUYECKUH 3HaK (CHMMBOJI DJIeMEHTa), XUMHYecKas ¢GopMmylia W ypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BaATh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMH,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CIICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3HI IO TTPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMH M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJO0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro Pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yjIbTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

YMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OICHWBATH MPOTHBOPEYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4HbIE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITTOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3JIMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
IpyrumMu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCJIEIOBATENCKONW JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHHUKATHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBUS:

YMEHHMsI 3a/1aBaTh BOMPOCHI (B XOJ€ Arasiora 1 (WIN) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi Tembl, (OPMyIMPOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHHUSI  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JEATEIBHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTaX; JeiaTh MPE3CHTALUIO
PE3yJbTAaTOB BBIINOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
1a60paTopHOI pabOThI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOH
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH TP PELIECHUH
BO3HUKAIOIIMX NPOOJIEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uiuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHUCTBUM, OIpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U JPYTHE).

PeryasiTuBHbIe yHUBeEpCaJbHbIEe YUeOHbIE 1eliCTBHUS:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJIATh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3ppeKTUBHbIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/1a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTHPOBATH
MPEJIOKEHHBIM  QJITOPUTM JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIHSIX,
OLIEHUBATh COOTBETCTBHUE IOJYYEHHOIO PE3yJbTaTa 3asBICHHOM LW, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATHBI

B cocraBe nmnpeaMETHBIX pe3yJbTaTOB [0 OCBOCHHUIO 0053aTEIbHOTO
collep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbIE 3HAHUSA, YMEHHUS U CIOCOObI



NEUCTBUN, chenupuIecKkue I TpeAMETHOW obmactn  «XuMHS», BUIBI
JEATCIBHOCTH MO  TMOJYyYEHUI0O HOBOIO  3HaHWs, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsIX.

K xonIy oOydenus B 8 kj1acce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON Ah(EKT peakinmy,
SAJIpO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTallb, paAyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, HWOH, KaTHOH, AaHWOH, pacTBOp, MaccoBas JOJs BeIIEeCTBa
(MporeHTHAsE KOHLIEHTpAIKsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TIOHSTUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJIS COCTaBJieHUs (popmyi
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJAcCy COEAMHEHUM 10
dbopmysaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSIX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUs, 3aKOHa ABOTrajipo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyr ¢opmy Ilepuomnyueckoi
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3judaTh I[OHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, manbsie u
OOJNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepumomnueckass cucrteMa XuMudeckux diemeHToB J[. U
MeHnieneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 0011Iee YnCiIo 3JIEKTPOHOB U
pacnpezieNieHue UX MO0 ANEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUUYECKUE SJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, M0 TETIOBOMY (D eKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPKAasi OMUCAHUE MPUMEPaAMHU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMUX XUMUUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAIICHUNA B
Pa3IUYHBIX YCIOBHUSX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO I MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOTO 3JIeMEHTa MO (opMyse COeIUHEHMS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIny;

MIPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTCILHOMN EATETLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEeHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HaHUs — HaAOMIOJeHNe, M3MEpPEeHHe, MOJCIHMPOBAHUE, IKCIICPHUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0N U JIA00paTOPHBIM
o0opyJOBaHMEM, a TaKXe mpaBuiIaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(Bomopoa M KHUCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeAeNEHHON
MacCoOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMUYECKHE DKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK

U IpyTHE).

K xoHIy 00ydeHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHWOH, NIPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XUMUYECKasl PEaKI[usi, XUMUIECKasi CBs3b, TEIUIOBOU d(PdeKT
peakinuu, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  DIECKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTaau3aTop, XWMHUYECKOE paBHOBeCHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaH, MOHHAas,
MeTaJlTn4yecKas ), KpucTaindeckas pereTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUUYECKOW PEAKIHH, MPEACIbHO JIOMYyCTUMas KOHIEHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T TTOHSITHUSA MPU OMIMCAHUU BEILIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY [IJI1 COCTaBJICHUS (GOpMYyII
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIU;

ONPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, IPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsAJl MOHA MO XUMHUYECKOU (hopMmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOpPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMbIica Ilepuonmueckoro 3akoHa J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyto popmy Ilepuoamdeckoi CUCTEMbl XHMHUYECKUX HJIEMEHTOB:
pa3inyuath TMOHSTHS «rJaBHas mnoiarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OOdbIIME MEPUOABI, COOTHOCUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINYECKON TaOIUIIE, C YNCTOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeesieHue UX 0
ANIEKTPOHHBIM CJIOSIM), OOBSACHSTH OOIIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIUHEHUHN B Mpeenax MajblX NEPUOJIOB U
INIABHBIX MOJATPYII C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YacTBYIOIIUX B peakIuu
BEIIIECTB, MO TEIJIOBOMY 3G (}EKTy, MO0 M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBHIX M CJOXKHBIX BEIECTB, MOJTBEPXKIAs OMNUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI DJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIUIA HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEJACTBOM COCTABJICHUSI DJICKTPOHHOT'O OaJlaHCca 3TUX PeaKInii;
MIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIIECTB,
MacCCOBYIO JIOJII0O XHMHYECKOIo J3JieMeHTa 1o ¢GopMmyJsie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pEaKIny;

COOJTI0IaTh TIPABHUIIA MTOIB30BAHUS XUMUYECKOHN TIOCYI0H 1 Tab0paTOPHBIM
obopy/loBaHMEM, a TakKXe TMpaBwia oOpalieHus C BeEIeCTBAMHU B
COOTBETCTBMM C HHCTPYKIMSMH TIO BBIIOJHEHHUIO J1A0OPaTOPHBIX
XUMHUYECKUX OIBITOB TI0 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(aMMmaka M yrieKHucIioro rasa);

MIPOBOJIUTH PEAKITUH, TIOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIlO3HABATH OIBITHBIM ITyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, docdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIONIUE B BOJIHBIX
pacTBOpax HEOPTraHUIECKUX BEIIECTB;

MIPUMEHSITH OCHOBHBIC OIIEpAIIMK MBICIIUTEIILHOM JIEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IICHNEe, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYNHHO-
CJICJICTBEHHBIX CBSI3€H — NI M3YUYEHUS] CBOMCTB BEIIECTB M XUMHYECCKUX
peakmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAaHUS — HaOIIOICHHE,
U3MEpPEHNE, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

Ne

HaumenoBanue pa3aesioB u

KoJgnuyecTBo yacoB

KontpoabHbie

[IpakTuyeckue

DJIeKTpPOHHbIe (LM (pOBbIE)

n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/bHbIE pecypcChl
padoThI padoThI
Pasnea 1. [lepponayanbHble XUHMHYECKHE MOHATHS
XuMus — BakHas 00J1acTh
11 €CTEeCTBO3HAHUS U 5 9 but6mmoreka [IOK
MPAKTUYECKOU ESATETBHOCTH https://m.edsoo.ru/7f41837c
YyesjoBeKa
12 BemecTBa 1 xumudeckue 15 1 bubmuoreka [{OK
peakuuun https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pa3znen 2. BaxkHeiinue npeacraBuTe/ M HEOPraHN4ecKNX BelecTn
Boznyx. Kucnopoa. Ilonstue bubmuoteka [IOK
2.1 6
00 okcHuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonsitue o kucnorax 8 1 but6mmoreka [IOK
U COJISIX https://m.edso0.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bubnunorexa LIOK
OCHOBAHHMSIX https://m.edsoo.ru/7f41837c
OCHOBHBIC KIIACCHI bubnunorexa LIOK
2.4 . 11 1 1
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazaeny 30

Pazpnen 3. Ilepnoanueckuii 3axkoH u [lepuoguyeckasi cucrema xummniyeckux 3j1eMeHToB /. U. MenneneeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKNCINTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUU




3.1

3.2

[Iepuoanueckuii 3aKOH U
[Iepnonnueckas cucrema
XHMHUYECKUX djieMeHToR /1. U.
MenneneeBa. CTpoeHne aTomMa
Xumuyeckas CBs3b.
OKuCIUTEIbHO-
BOCCTAHOBUTEIBHBIE PEAKITUN

Hroro no pazneny

PesepBHOe Bpems

OBIIEE KOJIMYECTBO YACOB I1O
I[MTPOT'PAMME

15

68

bubnuoreka [{OK
https://m.edso0.ru/7f41837c

bubnuoreka [{OK
https://m.edso0.ru/7f41837c

bubmuoreka [{OK
https://m.edsoo.ru/7f41837c

bubmuoreka [{OK
https://m.edsoo.ru/7f41837c




9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uugpoBbie
Ne i/ P Konrpoabnbsie IIpakTHyeckue (upp )
NMPOrpaMMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoTbI
pecypchl
Pasnen 1. BemecTBo M XuMH4yeckne peakuun
11 [ToBTOpenue u yriybiaeHue 3HaHUH 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3/IesioB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnuotexa [JOK
' peakimit https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOIIHAITHSI. 8 1 1 bubnnoreka [JOK
' XHWMHUYECKUE PEAKIINN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3gen 2. HeMeTa/JIbI M X COeAUHEHHUS
21 OO011ast XapaKTEpPUCTHKA XUMHUECKUX 4 1 bubmuoteka [IOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mmast XxapaKTepPUCTHKA XUMHUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 Bubmmorexa [IOK
' PyIHnL. P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mast XxapaKTePUCTHKA XUMHUYECKUX
2.3 anemeHToB VA-Tpynnsl. A3zot, hpochop u ux 7 1 bubmorexa LOK
' PYHIbL 30T P https://m.edsoo.ru/7f41a636
COCIIMHCHUS
OO01m1ast XapaKTepPUCTHKA XUMHUECKUX
24 anemeHnToB |VA-rpynmnsl. Yraepoa u 8 1 2 bubmmorexa LIOK
' . Py ' pos https://m.edsoo.ru/7f41a636
KPEMHUHU ¥ UX COCITUHCHUS
Wroro mo paszneny 25




Paznen 3. Merasiibl M X COeTHHEHHUS

. bubmuorexa [JOK
3.1 Obmue cBOHCTS METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuoreka [{OK
3.2 Baxueiiime MeTauibl U UX CO€IUHEHUS 16 https://m.edsoo.ru/7f41a636
Uroro mo pazneny 20
Paznen 4. Xumus 1 oKpyskamomas cpeia
4.1 BemecTtBa 1 MaTepuaisl B )KU3HU 4EJIOBEKA 3 bubmorexa LHOK
) m P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmmorexa TIOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68







HOYPOYHOE IINTAHUPOBAHMUE

8 KIIACC
KosmuecTBo yacoB DJIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Kontpoabnbie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcebl

1 [Ipenmer xumuu. Ponp xumuu B 1 but6mmoreka [IOK
’KU3HHU YejaoBeka. Tena 1 BelecTBa https://m.edsoo.ru/ff0d210c

9 ITonsaTre 0 MeTOMaxX O3HAHUS B 1 bubnunorexa LIOK
XUMHH https://m.edsoo.ru/ff0d227e
[TpakTryeckas padora Ne 1 «IIpaBuna

3 paboThI B 1a00paTOPUU U PUEMBI 1 bubnuoteka [IOK
oOpariieHus ¢ 1Tab0pPaTOPHBIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHUEM»

4 Yuctele BemecTBa 1 cMecH. CriocoObl 1 bubnuoteka [JOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa [IOK

A . PUMED https://m.edsoo.ru/ff0d28c8
OUYHMCTKHU ITOBAPEHHOM COJIN)»
bu6nmoreka [IOK
6 A 1
TOMBI H MOy JISE https://m.edsoo.ru/ff0d2a6c

7 XUMUYECKHUE AIIEMEHTHI. 3HAKU 1 bubnuorexa [JOK
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIOXKHBIE BEIIECTBA 1 bubmmorexa [JOK

P B https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUCHUE 1 bubmorexa LOK

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB.

bubnuoreka [{OK
1 X .B
0 mieckas popmya. BasenTrocTs https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKUX JICMCHTOB
1 OTHOCHUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OTtHOocHTENbHAS. MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XHUMHAYECKOr0o bubnunoreka [JOK
3JIEMEHTA B COCIUHEHNU https://m.edsoo.ru/ff0d350c
13 KomugectBo BemecTBa. MoJib. bubnunorexa LIOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUUYECKUE SIBIICHUS. but6mmoreka [IOK
XuMHU4ecKas peakLus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u yciioBHs MPOTEKAHUS bubmuoreka [IOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MaCcChl BEIIECTB. bubnmnoreka [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus: KoIm4ecTBa, Macchl
17 BEILIECTBA 110 YPAaBHEHUSIM Bubnmorexa [IOK
= yp . https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHid
Knaccudukanusa XuMuueckux
18 €aklMil (CoeAMHEHUs, PA3IOKEHUS Bubmmorexa [IOK
peaitl A P ’ https://m eds0o.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHnuKiIoneauct. O6o00meHne 1 bubmmorexa [JOK
H AHCT H https://m.edso0.ru/ff0d40c4
CUCTEeMaTu3alusl 3HaHUH
20 KontponsHas padora Nel mo reme Bu6muoteka [JOK

«BeH_IeCTBa U XUMHUYCCKUE PCAKITUN)

https://m.edsoo.ru/ff0d4290




BO3,I[YX — cMech ra3oB. CocraB

21 Bo3ayxa. Kuciopom — sneMeHT u bubmmorexa [JOK
Ayxa. PO https://m.edsoo.ru/ff0d448e
npocroe BemiecTBo. O30H
dusnyeckre 1 XMMUYECKHE CBOMCTBA
22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmorexa HOK
poAa (peartt ’ https://m.eds00.ru/ff0d4614
ropenue). [lonarue o6 okcumax
CrniocoOblI Mosty4eHus KUCI0po/ia B
23 J1a00paTOPHUH M IMPOMBIIIJICHHOCTH bubmorexa LOK
paTop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoa
TennoBoii 3¢ ekt xumMuueckoin
24 peaKkIuu, IMOHATHE O but6mmoreka [JOK
TEPMOXMMHYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
1 DPHIOTEPMUYECKUX PEAKIUIX
TommuBo (HeTh, yrojib U METaH).
25 3ar ;13H61§He(11;03 g a, CITOCOOBI Zro bubmmorexa [JOK
P e, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAICHUS
[IpakTuyeckas padora Ne 3 o Teme
26 «Ilonyyenue u coOnpanue bubmmorexa [JOK
y p . https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JIa, U3YUYCHHUE €TO CBOMCTBY
97 Bonxopon — anemMeHT u nmpocroe bubmmoreka [IOK
BellecTBO. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4ddo
28 dOu3nvecKkue 1 XUMUYECKUE CBOMCTBA bubnuoreka [OK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nmoreka [IOK
29 IT e
OIPITHE © RHCAOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 CriocoOslI nosty4eHus BOAOPOa B bubmmoreka [JOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0




[TpakTuyeckas pabora Ne 4 o Teme

31 «ITonydyenne u coOupanue BOJAOPOIa, bubmmorexa [JOK
. https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
39 MosnsipHblii 00bEM ra3oB. 3aKOH bu6mmoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenus 00b€Ma, KOJIUYECTBA
33 BEIIECTBA ra3a Mo ero U3BECTHOMY buGnnorexa LHOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Berancnenus 006EMOB Ta30B 110
34 YPaBHCHHIO pEaKIIiy Ha OCHOBE bubmorexa HOK
B . https://m.edsoo.ru/ff0d5708
3aKOHA O0BEMHBIX OTHOILICHHH ra30B
35 dOu3nuecKknue U XUMUYCCKHE CBOMCTBA bubnunorexa LIOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonstue 00 bubnuoteka [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pacTBOpuUTEID.
37 HacsImenasle 1 HEHACHIILICHHBIS bubnuoteka [JOK
pactBopbl. MaccoBas 70Jis1 BElecTBa https://m.edsoo.ru/ff0d5b40
B pacTBoOpe
[IpakTrueckas padota Ne 5 o reme
38 «IIpuroToBieHne pacTBOpOB € bubnmnoreka [JOK
onpeaeIEHHON MacCOBOM JT0JIEH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padora No2 o teme bubmmoreka [JOK
«Kucnopoa. Bogoposa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KiacCUPUKALIUS, bu6nmoreka [IOK

HOMEHKJIAaTypa

https://m.edsoo.ru/ff0d664e




HOHy‘IeHI/IC 1 XMMHYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U bubmorexa HOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEpPHBIX OKCHUJIOB
42 OcHoBaHus: cOCTaB, Ki1accu(pUKaIHs, bubnuoteka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHnne u XuMHU4YECKHE CBOWCTBA bubmmoteka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kmaccudukarnms, bubnmnoteka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonyuyenue U XMMHUYECKUE CBOMCTBA bu6muoreka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIATypa,
46 cnocoé::non ;LHHﬂ XHMHHZEKHC bubmorera [JOK
. y ’ https://m.eds00.ru/00ad9474
CBOICTBa
[TpakTrueckas padota Ne 6. Permenue
47 SKCIEPUMEHTANIBHBIX 337a4 10 TEME bubnmoreka [JOK
«OCHOBHBIE KJIAaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN
I'enernueckas cBsi3b MEKIY
48 KJIaCCaMH HEOPTraHUIECKUX bubmmorexa [JOK
. p https://m.edsoo.ru/00ad9a50
COCTMHCHUI
49 O06001IeHNEe U CUCTEMATU3 AL bubnuorexa [JOK
3HAHUU https://m.edsoo.ru/00ad9ch2
KontponbHas padota Ne3 no teme
" bubnmnoreka HOK
50 OcHOBHBIE KJIacChl HEOPTaHUYECKUX

coequHeHnn"

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




HepBHe IIOIIBITKH KJ'IaCCI/I(I)I/IKaI_II/II/I

bubnuoreka [{OK

51 XUMHUYECKUX dJIeMEHTOB. [loHsTHE O https://m.edsoo.ru/00ad9ffa
TPYIIax CXOAHBIX AJIEMEHTOB
[Iepuoanueckuii 3aK0H U
59 [Iepuonnueckas cucrema bubnuoreka [IOK
XHMHYECKHX dieMeHToB /I, U. https://m.edsoo.ru/00ada52¢
Menneneena
53 Ilepronapl, rpynmsl, OATPYIIIILI bubmmorexa LIOK
https://m.edsoo.ru/00ada52c
54 Crpoenne atoMoB. CocTaB aTOMHBIX bubmuoreka [IOK
sanaep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000709eK
55 aToMOB 3J1eMeHTOB [lepunoanueckoit bubmmorexa TIOK
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. MenaeneeBa
XapakTeprucTUKa XUMHUYECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubnuoreka [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MeneneeBa
3nauenue [leprnoanyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKH U NTPAKTUKU. J1. bubnmnoreka [JOK
N. MenaeneeB — y4€Hblid, e1aror 1 https://m.edsoo.ru/00ada96e
rpak1aHuH
DNeKTPOOTPULIATEILHOCTh ATOMOB bubmmoreka [JOK
58
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnunorexa LIOK
59 Hormast xiirecias cosp https://m.edsoo.ru/00adac34
60 KoBaneHnTHast nosnsipHas XuMH4YeCKas Bu6muoteka [JOK

CBA3b

https://m.edsoo.ru/00adaab8




61 KoBanientHas nenomnsipHas 1 bubnuoteka [IOK
XUMHYECKasl CBA3b https://m.edsoo.ru/00adaab9
bubnuoreka [{OK
62 (CTeneHp OkHCIeHiLA 1 https://m.edSO(])_.[rUIOOadae28
63 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE 1 bubnmoreka [JOK
peakuumn https://m.edsoo.ru/00adb076
bubnmoreka [JOK
64 OxkuciIuTenu u BOCCTAHOBUTENH 1 https://m.e dSO(])_.[ru 100adb076
KonTposnbhas pa 0
65 «COTpEgHI/IC aT(l?Mif)?Hﬁqur;(c)KT:ﬂMe 1 bubnnorexa LHOK
https://m.edsoo.ru/00adb486
CBSA3b»
66 PesepBHblil ypok. O60011eHue u 1 bu6muoreka [JOK
cHCTEeMaTH3aInsI 3HaHUH https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O0001eHue u 1 bubnuoteka [IOK
cucTeMaTu3alus 3HaHu| https://m.edso0.ru/00ad9ch?
68 PesepBHelil ypok. O6001IeHNE 1 1 bu6muoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne JlaTa nudpoBLIe
Tema ypoka Kontpoabubie IIpakTHueckue p
n/n Bcero u3ydyeHusi odOpa3zoBaTejbHbIE
padoThI padoThI
pecypcsl
Ilepnonnueckuit 3aK0H.

1 [Iepnonnueckas cucrema 1 bubmuoreka [IOK
XAMUYECKUX dieMeHToB /1. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMUYECKUX IJIEMEHTOB 1 bubmorexa [IOK

. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPHUOIOB

3 Knaccudukanus 1 HoMEHKIATypa 1 bubnmnoreka [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bubl XUMUUYECKOW CBSI3U U TUIIBI 1 bubnuoteka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme

5 «IloBTOpEHue u yriryoneHue 1 1
3HaHUI OCHOBHBIX Pa3/IesiOB Kypca
8 Kitacca»

5 Knaccudukanmss XuMuaeckux 1 bubnunorexa LIOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XMMHUYECKOU

7 eaknuu. IIoHsITHE 0 TOMOT€HHEIX U 1 buGnuorexa [IOK
P ' https://m.edsoo.ru/00adbe9a
reTepOreHHBIX PeaKlnIx

8 [TonsiTue 0 XMMHUYECKOM 1 bubmuoreka [IOK

PaBHOBCCHUU. q)aKTopr, BIIHUAOIINC

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




Ha CKOPOCTb XHMHYCSCKOM peaknuun
" MOJIOXKCHUE XUMHNYCCKOT'O

paBHOBECHS
9 OKHCIUTEIBHO- bubnunoreka [JOK
BOCCTAHOBUTEJIbHBIE PEAKIIUU https://m.edsoo.ru/00adcade
Teopus 21EKTPOIIUTHYECKON
10 mucconuanyu. CUIbHBIE U ClIa0bIe buGnnorexa LIOK
’ https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 Honnrle ypaBHEHUS peakIni bubnnorexa LOK
yp peakt https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHHI B CBETE MPEACTABICHUI bubnuotexa [JOK
00 PIIEKTPOIUTUIECKON https://m.edsoo.ru/00add5d8
IIUCCOLIHAIIANA
XuMHYecKre CBOMCTBA COJIel B
13 CBETE MIPENCTABIECHNNA 00 bubmorexa LIOK
ped . https://m.edsoo.ru/00add8b2
AIIEKTPOJUTUYECKON JUCCOIHAITIT
14 IlousiTre o TUAPOIIN3E COJIEH bubmorexa LIOK
P https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATU3AIIHS bubmuorexa [IOK
3HAaHUH https://m.edsoo.ru/00addd12
[TpakTuyeckast padora Ne 1.
16 «Perrenne sxcriepuMeEHTaAIBHBIX buGnuorexa [IOK
p https://m.edsoo.ru/00addbfa
3a71au»
KonrtponsHas padora Ne2 o reme
17 «OIEKTpOIUTUYECKAs bubnuoreka [JOK

aucconuanys. XuMUYeCKue
peaKuuu B paCTBOpax»

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




OO1m1ast xapaKTepUCTHKA raJIOreHOB.

18 XUMHYECKHE CBOMCTBA HA IPUMEPE bubmmorexa [JOK
PUMED https://m.edsoo.ru/00addfe2
XJIopa
Xnoposogopon. ConsiHas KHCIIOTA,
19 XI/IMII/)I‘IGCKI/I: CBOMCTBA, OJTYYCHUE bubmorexa HOK
’ y ’ https://m.edsoo.ru/00ade104
MIPUMEHEHNE
[IpakTuueckas padbora Ne 2 o teme
20 «ITomydeHnne constHOM KUCTOTHI Bubmmorexa [IOK
y . B ’ https://m.edsoo.ru/00ade348
U3y4deHHE €€ CBOMCTB»
Brrurcnenus no ypaBHEHUSAM
21 XUMHYCCKHUX PEAKIIMi, €CITH OJIHH bubmorexa [IOK
P ’ https://m.edsoo.ru/00ade488
W3 peareHTOB JaH B U30BITKE

29 OO6mrast xapakTepruCTHKa SJIEMEHTOB bubnmnoreka [JOK
VIA-rpynibt https://m.edsoo.ru/00ade64a
AnIoTponHbie MOAU(DUKAIINH CEPHI.

93 Haxoxnenue cepbl u eé bubmuotexa [JOK
COEAMHEHHH B IIPUPOJE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
CepoBoJ0pOI, CTPOCHHE,

24 q)nznqecm}:e u xnimqecxne bubnnorera LHOK

. https://m.edso0.ru/00ade802
CBOICTBa
Oxcunpl cepbl. CepHas KUCIIOTAa,
25 (hU3UYECKHEe U XUMHUYECKUE bubmorexa LOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, IPUMECHCHUE
XUMUYECKHE peaklinu, Jiexalire B
26 OCHOBE MPOMBILIUIEHHOTO crioco0a bubmmoreka [JOK

MOJIy4YEHHUSI CEPHOIN KUCIIOTHI.
XUMUYECKOE 3arpsi3HEHUE

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




OKpY’Kalollen cpebl
COETMHEHUSIMH CEPBI

Bruucinenne MmaccoBoil 1oau

bubnunoreka [JOK

27
BBIX0/Ia TPOJIYKTA PEAKLIUU https://m.edsoo.ru/00adec8a
OO0mmas xapaKTeprCcTUKA SJICMCHTOB
VA-rpynmnsl. A30T,

28 acIIPOCTPaHEHHUE B IIPUPOLIE bubmrorexa HOK
pactipoctp PHPOAE, https://m.edsoo.ru/00adeea6
(bu3nuecKre U XUMUYECKHE
CBOMCTBA
AMMuak, ero ¢puznyeckue u

29 XUMHYECKHE CBOMCTBA, ITOJIYUEHUE bubmmorexa TIOK

’ Y https://m.eds00.ru/00adf004
U TIPUMCHEHHNE
[IpakTuueckas padbora Ne 3 o Teme
30 «[Tomyyenne aMMHaKa, H3y4eHUe bubmrorexa LIOK
Y . 1Y https://m.edsoo.ru/00adf180
€ro CBOMCTBY

31 A3oTHas kuciora, e€ Gusndeckue u bubnunorexa LIOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnosb30BaHnE HUTPATOB U COJIEH
aMMOHHUSI B KQUECTBE MUHEPAIBbHBIX

32 no0Opennii. XuMHUueckoe bubmmorexa TTOK
yAoop ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KAIOIIEH cpebl
COEIMHEHNSIMH a30Ta
Dochop. Oxcun dhochopa (V) u

33 (1)00(%)0 pHaH KI/ICJI(i)Ta q)qnfsn(qeifme u bubmmorexa LIOK

p L https://m.edsoo.ru/00adf68a
XUMHYECKHUE CBOICTBA, MOJIyYCHUE
34 Ucnons3oBanue dpocdaTos B bubmmoreka [JOK

Ka4u€CTBC MUHEPATIbHBIX

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




ynoOpeHui. 3arpsi3HeHue
MIPUPOITHOM cperpl hochaTamu

VYraepon, pacpocTpaHeHHE B

35 npupoae, GpuzndecKkue u buGnnorexa LIOK
PHpOAE, . https://m.edsoo.ru/00adfd9c
XUMHAYECKHE CBOHCTBA
Oxcunsl yraepoaa, ux Gpusnveckue
1 XUMHYECKHE CBOMCTBA.
36 DKOJIOTHYECKHE TIPOOIEMBI bubmorexa HOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTJepo/ia
(V)
37 VYronbHas KUCI0oTa U €€ COu bubmorexa [IOK
https://m.edsoo.ru/00ae006¢
[TpakTuueckas pabora Ne 4 mo Teme
38 "[losy4yeHne yriekucioro rasa. bubmuoreka [IOK
KauectBennas peakuus Ha https://m.edsoo.ru/00ae027e
kapOoHat-uon"
[TepBoHavabHBIC TOHATHUS 00
39 OpraHMYeCcKUX BEIIeCTBaX KaK O bubmmorexa TTOK
p t https://m.edso0.ru/00ae054¢e
COCMHEHUSX YTIepoaa
40 KpeMunii u ero coe fuHEHUS bubmmorexa TTOK
P a https://m.edso0.ru/00ae080a
[TpakTnueckas padota Ne 5.
41 Pemenue skcnepuMeHTaIbHBIX bubnmnoreka HOK
3ajJa4 no teMe «BaxHeume https://m.edso0.ru/00ae0bf2
HEMETAIUIBL X UX COETUHEHUSI
Kontponbnas padota Ne3 no teme
. bub6nmoreka [IOK
42 «Baxneinine HeMeTaaabl 1 UX

COCAUHCHUA»

https://m.edsoo.ru/00ae0el8




OO01as xapakTepucTuKa
XUMHUYCCKHUX DJICMCHTOB —
MeTaJUI0B. MeTayuinyeckas CBA3b U

bubnuoreka [{OK

43
METAJUTNYECKast KpUCTaJIInYecKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nYecKue CBOMCTBA
METAIIOB
XHUMHUYECKHE CBOMCTBA METAJLIIOB.
44 DIEKTPOXUMHUUECKUH P Bubmorexa OK
P . P https://m.edsoo.ru/00ae1156
HaIPsDKCHUN METaIIJIOB
OO1u11e crnocoObl MOTYyYSHHS
MmetaiuioB. CiuiaBel. Beruucinenus
45 0 VPABHEHUSIM XUMHUYECKUX Bubmuorexa LIOK
yp . https://m.edsoo.ru/00ae1156
peaKIui, eCIii OJTUH U3 PEarcHTOB
COJICP)KUT TIPUMECH
46 IToHsTHE O KOPPO3UU METAILIOB bubnnorexa [JOK
PP https://m.edsoo.ru/00ae1278
bubnunorexa LIOK
47 €JIOYHBIE METALIIbI
1 https://m.edsoo.ru/00ael14b2
48 OKCHUIbI M TUAPOKCUBI HATPUS U bubnunorexa LIOK
Kanus https://m.edsoo.ru/00ael14b2
49 [IlenouHo3eMenbHBIE METAILIIBI — bubnmnoreka [JOK
KaJIbLIMA U Maroui https://m.edsoo.ru/00ael5e8
50 Baxkueiiime coeTUHEHNS KaJIbIHA Bubmaorexa ITOK
. t https://m.edsoo.ru/00ael15e8
51 O00011IeHNE U CUCTEMATHU3ALIS
3HAaHUU
59 JKEcTKOCTh BOMBI U CIIOCOOBI €€ bubmuoreka [IOK

yCTpaHeHus

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




ITpakTuyeckas padora Ne 6 o Teme

53 "XEcTKoCcTh BOALI U METOMBI €8 bubnnorexa [JOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHUs
N bubnuoreka [{OK
>4 AJIOMHHHH https://m.edsoo.ru/00aelc64
55 AmM@oTepHbIe CBOICTBA OKCHIA U bubnuoreka [IOK
TUAPOKCH]IA https://m.edsoo.ru/00aelc64
56 Keeso but6mmoreka [IOK
https://m.edsoo.ru/00ae1d86
57 Oxkcuabl, THAPOKCUIBI U COJH bubnuotexa [JOK
xenesa (1) u xenesa (111) https://m.edso0.ru/00ae35e6
58 O06001IeHne U CUCTEMaTU3AIIHS
3HAHUU
[IpakTuyeckas padora Ne 7.
59 Pemrenne skcnepuMeHTAIbHBIX bubnmnoreka [JOK
3a1a4 no teme «Baxueine https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COCTUHEHUS)
Brrurcnenus no ypaBHEHUSIM
XUMHYECKHUX PEaKIIHid, €CIIU OJUH
60 U3 pEareHToB JlaH B U30BITKE WU bubnmnoreka [JOK
COJIEPKUT NpUMecH. Beruncnenus https://m.edso0.ru/00ae1750
MacCOBOH J0JIM BBIXOJIa TIPOTYKTa
peakuu
61 O06o001IeHre U cuCTeMaTH3aIus
3HAHUI
KonTponbHas padota Ne4 mo Teme
62 «BaxxHeume MeTabl 1 X

COCOANHCHUA»




63 Bemecrsa u maTepuansl B 1 bubnuoteka [IOK
MOBCEHEBHOW KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HEHNE 1 bu6mmoreka [IOK
OKpPY’Kalolllen cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumun B pemieHun 1 bubnnoreka [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHelit ypok. O6o01ieHne 1 1 bubnnoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O0001eHue 1 1 bubmuoreka [IOK
cucTeMaTHu3alus 3HaHu| https://m.edsoo.ru/00adb33c
68 PesepBubIil ypok. O600meHNE 1 1 bubnmnoreka [JOK
cHCTEeMaTH3aInsI 3HaHUH https://m.edsoo.ru/00ad9cb?
OBIIEE KOJIMYECTBO YACOB I1O 68
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA
Xummws, 8 knace/ ['abpuensa O.C., Octpoymos U.I'., Cnaakos C.A.,
AxunonepHoe obmectBo «M3narensctBo «lIpocsemienne»

tabnuupel: [lepuoauyeckas cucreMa xumuueckux 3nemeHToB /1. . Menneneesa,
TabJIMIAa PACTBOPUMOCTH, EKTPOXUMUYECKUH PsiJl HAPSYKEHUS] METAJLIIOB

» Xumus, 9 knacc/ 'abpuensa O.C., Octpoymon WN.I'., Cnagkos C.A.,
AxknmonepHoe obmectBo «M3aarenberBo «lIpocBemenne»

tabmuel: [lepuoauueckas cucrema xumuueckux 3nemeHToB /1. . Menneneena,
Ta0JIMIa pACTBOPUMOCTH, ANEKTPOXUMUYECKUN P HANPSIKEHNUS METAJIJIIOB

METO/IUYECKHUE MATEPUAJIBI IJI51 YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIi-YPOBCHD. -
Peanuzanus-tpedoBannii-OI'OC-0cHOBHOT0-00111er0-00pa30BaHMUsl. -
MeTtoaudeckoe-niocodue-mis-yuntess. pdf

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru



