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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTEeNbHOM MPOTPAMMBbI OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (heaepanbHON padoueii mMporpaMMbl BOCIIUTAHUS
U ¢ Yy4y€TOM KOHIENIMK TpernojaBaHus ydyeOHOTro mnpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
OoOy4eHHMs, BOCHHMTAHHS M Pa3BUTUA OOYYAIOIIUMXCS CpPEICTBAMHU Y4YEOHOTO
npeaMeTa, yCTaHaBJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
MpeAyCMaTPUBAET PACIPEAECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTepUCTUKHU COJICp>KaHuUs, PEKOMEHTyEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH MpeaMeTa  JUIs
peanu3anuu TpeOOBaHUN K pe3ysibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTEIbHOM
IporpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takxke TpeOOBaHMN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld U3y4eHUs PeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH O0O0YyYaromerocs IO OCBOCHHIO
y4e0HOTO CO/IepKAHUSI.

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 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MyTSAX PEHIeHUs TriI00aibHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUIIEBOIN U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  pealM3aldyd  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUS |
dbopMHUpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 00IIeH 1 (PYHKITMOHAILHON TPaMOTHOCTH;

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

3HAKOMHUT CO CHENU(GUKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00yYaroIInuXcs;

CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHUS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIAJl B SKOJIOTHYECKOE
oOpa3oBaHue 00yJaIONTUXCS.



JlanHble HampaBlieHUs B OOyYE€HUM XHMMHUU OOECHEUMBAIOTCS CIEeUU(PUKON
colepKaHusi  y4eOHOro  MmpeaMeTa, KOTOpPBIA  SABISETCS  NEJAaroru4yecku
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMBI MEPBOHAYAIBHBIX MOHSITHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XMMMM W HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX IOHSATUU
OpTraHUYECKON XHUMUHU.

CtpykTypa coiepkaHus MpOrpaMMbl MO XMMUU CPOPMHUpOBaHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATAN O XUMHAYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHIATUN O XUMUYECKON
peakuuu. OO€ 53THU CHUCTEMBI CTPYKTYpPHO OPraHU30BaHbl 1O MPUHLHUILY
IIOCJIEA0BATEILHOIO PAa3BUTHs 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
pPa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognyeckoro 3akoHa J[. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMHUU;

— YYEHMS O CTPOCHHH aTOMa U XUMHUYECKOM CBSI3H;

— TpeacTaBleHUH 00 3IEKTPOJUTHYECKON JMCCOLMAlUU BEUIECTB B
pacTBopax.

TeopeTudyeckue 3HaHMS PACCMATPUBAKOTCA HA OCHOBE OMIUPUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCIEIOBATENBHO OT OJTHOTO
YPOBHSI K IpyroMy, BBINOJIHAS (DYHKIIMN OOBSICHEHUS M IPOTHO3UPOBAHHUS CBOMCTB,
CTPOCHMS U BO3MOXKHOCTEHN MPAKTUYECKOIO IIPUMEHEHHUS U ITOIYYEHHS U3Y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNS] O XUMHYECKON COCTABIISIONIEN HAyYHOW KapTUHBI MUpa B JIOTHKE
€€ CUCTEMHOM IPUPOJIbI, HEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHUIO U METOJaM
IIO3HAHUA B Hayke. M3yueHne XMMHUM NPOUCXOAWUT C IIPUBJICYECHHUEM 3HAHUN W3
paHee M3yYCHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii mupy», «buomorus. 5—7
KJ1accb» U «Pusuka. 7 Kiacey.

[Ipy wW3yyeHMH XUMHHM M[POUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYpBI. 3aa4a
y4eOHOro MpeaMeTa COCTOUT B JOPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUM —
BaKHEUIIUX (PaKTOB, MOHITHUM, 3aKOHOB M TEOPETHUUECKUX MOJTO0KEHUMN, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K
Hay4YHbIM METOJAaM II03HAHUS NPU U3YYEHUH BEIIECTB MU XMMHUUYECKUX PEaKLMM, B
(bOopMUPOBAHNY U PA3BUTUH ITO3HABATEIbHBIX YMEHHUM U UX MPUMEHEHUH B Y4EOHO-
MO3HABATEJIBHON U y4eOHO-UCCIIEI0BATENBCKON AESITENbHOCTH, OCBOCHUHU MPaBHII
0e30macHOro 00pallleHus C BEIIECTBAMU B IIOBCETHEBHOM KU3HH.



[Tpu u3yyeHun XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (¢opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KU3HU;

—  HalpaBJCHHOCTb OOYy4YE€HHMs Ha CHCTEMaTH4YeCKOoe MpUOOIIEHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAYyYHBIM
METOJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHUS, KIIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmEeNd (QPYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH U OLECHUBATh SIBJICHUS
OKpPYXAaIOLIEr0o MHpA, MCHOJIb3Yysd 3HAHUS W OMNbIT, MOJYYECHHbIE MPU H3YYECHHUH
XUMHH, TPUMEHATH UX TIPU PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYJOBOU
NesATEeIbHOCTH;

— (QopmupoBaHue y oOyyaroumxcs T'yMaHUCTHUECKUX OTHOILIEHU,
NOHUMAHUSI LEHHOCTU XUMHUYECKHUX 3HAHMM i1 BBIPAOOTKM SKOJOTUYECKU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTHBALlMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOGHMS OOILEYEIOBEUYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJbHEWUIIETO
oOy4eHus.

OO111ee unco 4acoB, OTBEAEHHBIX IS U3YUEHHS] XUMUU Ha YPOBHE OCHOBHOTO
obmiero odpa3oBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPXKXAHUE OBYUEHUA

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 BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUUYECKHUX 3J€MEHTOB. 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 Macchl BEUIECTB. XMMHUYECKHe ypaBHeHUA. 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 MNPU3HAKOB IMPOTEKAHWsS XMMHUYECKHX peakUHi (pasjioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB PA3EJICHHUs] CMECEH: C MOMOILIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUeE, JUCTWIIALUSA, XpoMaTtorpadus, MpoBeJIeHNE OYUCTKH MOBAPEHHON
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 — 3jeMeHT U mpocToe
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 — alIoTpoIHas MOAU(UKALNS KHCIOPO/a.



TennoBoit 3h(heKT XUMHUECKON peakluu, 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. HaxoxaeHue 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.
HacplllleHHbIE M HEHACBIIIEHHBIE PAacTBOPbl. PacTBOPUMOCTH 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. Oxcuzpl. Knaccudukanms
OKCHJIOB:  cosieoOpasyrome  (OCHOBHbIE, KHUCJIOTHBIE, aM(OTEpHbIE) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccupukanuss OCHOBaHMHM: INENOYM U HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3NYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [losmyyeHre ocCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psanm axktuBHocTM wmetamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eneTnyeckas CBI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCIUHEHHM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEAECIICHHUE COEPKaHUs KUCIOPOAa B BO3AYyXeE, MOJyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W W3YYCHHE CBOWCTB KHCIOpOJa, HAOIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHus ropeHus (moxkapa), 03HakoMJIeHUE ¢ 00pa3liaMu OKCHU0B U OITUCAHUE
UX CBOWCTB, MOJYy4YEHUE, COOMpaHWE, pACHO3HABAHME W HU3yYEHHUE CBOMCTB
BOJIOpoJia (ropeHue), B3auMoiericTBue Bogopoaa ¢ okcuaom meau (1) (BozmoxxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00PA3I[0OB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OMNPENEIEHHOW MAacCOBOM JOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJIbI C MeTa/UlaMH (HAaTpueMm u
KaJIbLIMEM) (BO3MOXXHO  MCIOJIb30BAaHUE  BHJIEOMATEpPHANIOB), HCCIEIOBAHUE
00pa3I0B HEOPTAHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOICHUE U3MEHEHHUSI
OKpacCKH UHIMKATOPOB B PACTBOPAxX KUCIOT U WIEIOUYEH, U3YUEHNE B3aUMOJECHCTBUS
okcuga memau (1) ¢ pactBopoMm cepHON KUCIOTHI, KUCIOT C METalIaMH, PEaKIIUii



HEUTpaJIn3aliy, IOJYYEHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OIHOTO
MeTaJljIa IPYyTUM U3 pacTBOPA COJIM, PEIICHHE DKCIIEPUMEHTAIBHBIX 3a4a4 110 TEME
«BaxHelmme K1acchl HEOPTaHUYECKUX COETUHEHUI.

IMepuonuueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEJIbHbIC PeaKIIUH

[lepBble TOMBITKH KJIACCU(PHUKAIMM XUMHUYECKHX 3JeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUJIPOKCHUIBL.

[lepnonnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menpneneera. Kopotkonepuoanas v JiuuHHoniepuoaHas popmsl [lepuoanueckoit
cucteMbl xumudeckux anemeHTtoB JI. M. MenneneeBa. Ilepuonapl W Trpymiibl.
DU3NYECKHl CMBICH MOPSAAKOBOTO HOMEPA, HOMEPOB MIEPUO/1Aa U TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oTomnbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aroMOB NepBbIX 20 XUMUYECKUX  BJIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapakTEpUCTHKA XUMHYECKOTO
3JIEMEHTA 10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XWUMHUYECKHX JJIEMEHTOB,
METaJUIMYECKUX U HEMETANIMYECKUX CBOMCTB IO TPYIIaM U MEPUOIaAM.

3nauenue [leprnoanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyé€Hbli U
IpaKIaHUH.

Xnmuueckass cBs3b. KoBasieHTHas (MOJsipHasT MW HENOJSpHAas) CBS3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX AIIEMEHTOB. IOHHAs CBSA3b.

Crenenp  okucneHus.  OKHCIUTEIBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIJIEHH. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICUCTBHE
IUAPOKCUIA LMHKA C pacTBOPAMHM KHCIOT M IIEJIIOYEH, MPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuui
(ropeHue, peakinu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€M MpPU HM3yYEHUH XUMHUHM B § Kiacce
OCYUIIECTBJISIETCS. 4epe3 MCHOJIb30BaHME KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO11ue ecTecTBEeHHO--HAyUHbIe MOHATHS: HAYYHBINA (DaKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIIOJEHUE,
DKCHEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.



@dusuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIBI,
PaJMOAaKTUBHOCTb, MOJIEKYJA, 3JEKTPUUYECKUN 3apsj]l, BELIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSHHUE BEIECTBA, Tra3, (U3MUECKHe BEIHYMHBI, €IMHULIBI
U3MEPEHUS, KOCMOC, IUTAaHETHI, 3BE311bI, CONHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAITbI, TOPHBIE TIOPOIBI, TOJIE3HBIC
MCKONAEMBbIE, TOIUINBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHYeECKasi peaKIus

Ileprognyeckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKUX JIEMEHTOB IIEPBBIX TPEX NEPHUOIOB, KAIHS, KANbLU U UX COCTUHECHHN
B COOTBETCTBUM C IIOJIOKECHUEM DJJeMEHTOB B llepuonndeckon cucreme u
CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIBI XMMHYECKOW CBS3U. THIBI KPUCTALIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYEeCKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Krnaccudukanmsa XuMUYecKuX peakuuid Mo pa3andyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YUYacTHIO KaTajau3aTopa). DK30- U S3HAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUYECKHE
YpaBHEHMUS.

[loHsiTHE O CKOPOCTH XUMHUYECKON peakuuu. [loHsiTHE 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOTeHHBIX M I'eTepOTreHHBIX
peakuusx. [lonstre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENbHBIE  PEAKIMM,  DJIEKTPOHHBINM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI

OKHUCJIUTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKUWA C  HCIOJIB30BAHUEM  METOJA
AJIIEKTPOHHOTO OajaHca.

Teopus 2MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KarnoHnbl, aHMOHBI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
xumHuueckoi cBsizu. Crenens auccoruanuu. CUIbHbIE U ClIa0ble AIEKTPOIUTHIL.

Peakuuu nonHoro oOMeHa. Y cioBusl MPOTEKaHMs PEaKIMil HOHHOTO OOMEHa,
IIOJIHBIE M COKpAalIEHHBbIE HOHHBIE ypaBHeHUs peakuuid. CBoicTBa KHUCIOT,



OCHOBAHUI1 U COJIEH B CBETE MPEJCTABICHUN 00 3JEKTPOIUTHYECKOM TUCCOLUAIINY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E Ccomel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HEMeTaioB (rpaduta M anmasa), CIOKHBIX BEIECTB
(Xopuaa HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBUS  pa3iMYHBIX  (PAKTOPOB, HCCIEAOBAHHUE DIEKTPOIPOBOIHOCTH
pPacTBOPOB BEIIECTB, MpoOIlecca JUCCOLMAIIMHI KUCIIOT, IIeJI0Uel U cosei (BO3MOKHO
UCIIOJIb30BAaHUE BHJICO MATEPHANIOB), MPOBEICHUE OIBITOB, WLIIOCTPUPYIOIIUX
OpU3HAKU TPOTEKAaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHUE OCajKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbl), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX PEAKIMM (FOpEeHUe, PpEeakiuu pas3IoKEeHUs,
COCMHEHMsI), pAaclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIBIO
Ka4ECTBEHHBIX PEAKIMK Ha HOHBI, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTaJyuibl 1 MX COeIMHEHHUS

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3HYECKHE CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, wiesnodamu). Xuopoonopod. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBA, IIOJIy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTAaHU3M 4YeJIOBEKa. BayxkHelme X 10puabl U UX HaX0KAEHUE B
IIPUpPOJIE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYecKue CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJUTOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPeACTaBUTENS
KJlacca KUCIOT U crnenuduyeckue). XUMUUYECKUE pPEaKINM, JeXallue B OCHOBE
MPOMBIIIUIEHHOTO CHOc0o0a MOMy4YeHUsi CepHOM KucaoThl. [IpumeHenue cepHoit
KUCIOThl. CONM CEepHOM KHUCIOTHI, KAayeCTBEHHAs peaklus Ha Cyiab(}ar-HoH.
Haxoxnenue cepbl M €€ COCNUMHEHUUW B TIpUpPOJie. XUMHYECKOE 3arpsi3HCHUE
OKpYXaIOLEel Cpelbl COCOUHEHUSIMH cepbl (KHUCIOTHBIE AOXKAHW, 3arps3HEHHUE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPpeI0TBPAICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmnbl. OcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHHA. A30T, pacpOCTPaHEHHE B MPHUPOJE,
duznyeckue u xuMudeckue cBoiicTsa. Kpyroopot a3ora B nmpupone. AMMHUak, ero
duznyeckue U XMMHUUECKUE CBOMCTBA, MoMy4yeHue U npuMenenue. Coiu aMMOHMUS,
ux QU3NUECKUE U XUMUYECKHE CBOWCTBA, MpUuMeHeHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THAasl KHUCJIOTa, €€ ToJiydeHHue, (QU3HUYEeCKUe U XUMHUYECKHe



CBOiicTBa (00OmMEe Kak TMpEeJCTaBUTENS Kilacca KHUCIOT U CHenu(puvecKue).
Hcrnonb30BaHuEe HUTPATOB U COJIEH AMMOHHSI B KAYECTBE MUHEPATIbHBIX YIOOPEHU.
XHUMHUYECKOE 3arpA3HEHUE OKPYKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta (KHCIOTHBIE
JOK]I, 3arps3HEHUE BO31yXa, MOYBBI U BOJOEMOB). Docdop, alIOTPOMNHBIC
Moaudukanuu docdopa, uznueckre U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHE CBOWCTBA, MOJIYYCHUE.
Hcnons3oBanue ¢pocdaroB B KaueCTBE MUHEPATbHBIX YI00pEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEePHbIE CTENICHU OKUCIECHUS. Y TIIepO/1, ATTIOTPOIHBIE MOIU(DUKAIUY,
pacnpocTpaHeHUe B NMpUpoe, (pusnueckue 1 XUMUUYECKUE CBOMCTBA. AncopOuus.
Kpyrosopor yrimepona B mnpupoxae. Okcuabl yriepojna, UX (U3HYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBUE Ha JKUBBIE OPraHU3Mbl, MOJYyYEHUE U
IpUMEHEHHE. DKOJIOTHYecKue Npo0iieMsbl, CBsi3aHHbIE ¢ okcuaoMm yriepoaa (1V),
TUIOTEe3a TJI00AJBHOrO TMOTEIUIEHUSl KiMMaTa, MapHUKOBBIM 3¢ dexT. YromapHas
KHCIIOTa U €€ CONM, UX (PU3NYEeCKHe U XMMHUYECKHE CBOMCTBA, MOJYyYECHHE U
npumeHeHue. KadecTBeHHass peakiusi Ha KapOoHaT-WOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, IPOMBIILJIEHHOCTH U CEIbCKOM XO0351CTBE.

[TepBoHayasbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TAHOJI, TJINLEPUH, YKCYCHAs KHCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaloTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILLIECTBAX: XKHpax, OejKax, yriieBojax — 1 ux
poJiM B JKH3HM UeJOBEKa. MarepualbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpeMHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, NOJYyYCHHE H
npumeHeHnue. CoeMHeHHs KpeMHHUs B mpupojie. O01re npeacraBieHus 00 OKCue
kpemuus (1V) u kpemuueBoit kucinore. CUIMKATHI, UX UCIOJIb30BAaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. BaxkHeime CTpOUTENbHbIE MaTepuasbl: KEpaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. I[lpobiembl 6€30MacHOTO  MCIOJIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

U3y4YeHUE 0Opa3IOB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
IPOBEJICHNE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
WX TPOTEKAHMSI, ONBIThL, OTpaXKalIIue (QU3NYECKHEe M XHUMHUYECKHE CBOMCTBa
raJIOTeHOB M UX COEIWHEHUU (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3liaMu XJIOPHUI0B (TaJIOT€HUI0B), O3HAKOMJICHHE C 00pa3laMu
ceppl M €€ COEAUHEHUSMHU (BO3MOXXHO MCIOJb30BaHUE BHJIEOMATEPUAIIOB),
HaOJI0/IeHNE Tpoliecca OOYTIIMBAHUS caxapa Mo IeUCTBUEM KOHIEHTPUPOBAHHOMN
CEpHOM KHUCIIOThI, U3YYEHNE XUMUUECKUX CBOMCTB pa30aBI€HHON CEpHOM KUCIIOTHI,
MPOBE/ICHNE KAaYEeCTBEHHON peaKIMu Ha CyJb(aT-uoH U HAOMI0IeHUE MTPU3HaKa e



IpOTEKaHus, O3HAKOMJIEHHWE ¢ (U3UYECKUMHU CBOMCTBamMH a3ota, ¢ocdopa M HX
COEJIMHEHUU (BO3MO>KHO MCIIOJIb30BAaHUE BUIEOMATEPUAJIOB), 00pa3liaMH a30THBIX
u dochopHBIX ynoOpeHui, moydeHrne, COOMpanne, paclio3HaBaHUE W H3yUYCHHE
CBOMCTB aMMHakKa, NPOBEACHUE KAYECTBEHHBIX pEAKIHWM HA HOH aMMOHHUS U
dbochaT-moH U U3yyEeHUE MPU3HAKOB MX TMPOTEKAHMS, B3aUMOJICHCTBHE
KOHLIEHTPUPOBAHHON Aa30THOW KHUCJIOTBI C MEIbI0 (BO3MOXHO HCIOJIb30BAaHUE
BUJICOMATEPUAIIOB), HM3YYCHHE MOJENEH KpPUCTAJUIMYECKUX PEIIETOK anMasa,
rpadura, dymiepeHa, O3HaAKOMJIEHHE C MPOILECCOM aACOPOLMH PACTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM NPOTHUBOras3a, IOJIyYEHUE,
coOupaHue, pacro3HaBaHUE M U3YYCHUE CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEACHHE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT M CHJIMKAT-UOHBI U M3yUYECHHE MPU3HAKOB UX
MMPOTEKAHUs, O3HAKOMJIEHHE C NPOAYKIHMEH CUIMKATHOM MPOMBIIUIEHHOCTH,
pELIEHUE SKCIEPUMEHTANBHBIX 3a7ad Mo Teme «BakHeiline HeMeTauibl U HX
COCIUHEHUSD).

MeTajuuibl 4 UX COCAMHEHUS

OO01ast XxapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TnonoxkeHus B llepmogmyeckor cucrtemMe xumudeckux daeMmeHTtoB JI. N.
MenneneeBa u cTpoeHusi aToMoB. CTpoeHHE MeTauioB. MeTrayuindeckasi CBsi3b U
METAJJIMYECKass ~ KpPUCTA/UIMUECKass  pPElIETKa.  DJIEKTPOXUMUYECKUU  pAll
HarpspkKeHU MeTtaioB. OU3nyeckrue U XUMUYECKHUE CBOMCTBA MeTaiioB. OOmue
CrocoObl TONy4eHUs: MeTayioB. [loHATHE O KOpPpPO3UM METAIJIOB, OCHOBHBIE
CIIOCOOBI 3aTUTHI X OT KOppo3uu. CriiaBsl (CTallb, UyTYH, JIOPATIOMUHUNA, OPOH3a)
U UX PUMEHEHUE B OBITY U TIPOMBIIIICHHOCTH.

[Ilenounsie mMeTampl: nonoxeHue B [lepuoanueckon cucTteMe XMMHYECKUX
anemeHnToB /. M. MenzaeneeBa, cTpoeHHE MX aTOMOB, HaXOXKICHHE B IPUPOIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe Hatpus U Kanus). OKCUIbl U
TUAPOKCUABI HaTpusi M Kanus. [IprMeHeHHe IIEeIOYHBIX METAUIOB U HUX
COCIMHEHUM.

[IlenoyHO3EeMENBHBIE METAJUIBI MarHud W KaJIbLIMK: TIOJIOKEHUE B
[Tepuoanueckon cucreMe xumuueckux 3yiemeHToB 1. 1. Menaeneesa, CTpoeHue ux
aTOMOB, HaXOXJiIeHUE B mpupojae. Ouszndeckrue 1 XUMUYECKUE CBOMCTBA MarHus 1
Kanblus. BaxkHeie coeluHeHUs KabIusl (OKCUI, TUIPOKCHUI, COJIN). JKECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AJtoMUHUN: TIoJ10)keHue B [leproinueckor cucTeMe XUMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxoxAeHWe B mnpupoae. Dusumueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMUHHS.

Keneso: nonoxenue B [lepuoguueckoi cucreme XMMHYECKUX 3JEMEHTOB /1.
N. MeHpneneeBa, CTpOEHHE aToMa, HAaXOXAeHHWEe B mnpupoae. dusznueckue u



XUMHUUYECKUE CBOMCTBA xkene3a. OKcubl, ruipokcuibl U conu xenesa (I1) u sxxenesza
(1), ux cocraB, CBOMCTBA U MOJydEHHE.

Xumuueckuii IKCnepumeHm:

O3HAKOMJIEHHE C oOpasllaMy METAJIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMH, H3yUYECHHE PE3yJbTaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KJIbI[USI W HATpus C BOJOM (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPUATIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IpOLlEcCa TOPEHUS JKeJe3a B KUCIOPOJIE
(BO3MOXXKHO  HCIOJB30BAaHHWE  BHUICOMATEPUANOB), MPU3HAKOB  MPOTEKAHMS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MATHHUS, KaJIBIUS, ATFOMUHUS, [IMHKa, sxene3a (1)
u xenesza (), menu (Il), HaOmroneHne m omnucaHue MPOIECCOB OKpalIMBAHUS
IJJaMEHH MWOHAaMU HATpusi, KaJlusl U Kaiblusig (BO3MOXHO HCIIOJIL30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEA0BaHNE aM(DOTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3a7ay Mo Teme «BaxHelmue
METAJUJTBI U KX COCTUHECHHUS.

XHUMHUA M OKpPY:KaoUias cpeaa

BemecTtBa M marepuansl B IMOBCEAHEBHOW >XM3HM 4YeloBeKa. besomacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momomib mpu
XUMHUUYECKUX 0KOrax M OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarolied cpeanl (MpeaesbHas J0omycThuMast
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xumMuu B pemeHun SK0JIOrHYeCKUX
pooem.

Xumuueckuii IKCnepumMeHm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesxcnpeomemmnbnie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€d MPU M3YYEHUH XUMHHM B 9 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBJISIOIIUXCS CUCTEMHBIMH JJISI OTJCIBHBIX MPEAMETOB
€CTEeCTBEHHO--HAYYHOT'O IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpWsl, aHallM3, CHHTE3, KiIacCHU(pUKAIMs, TEePUOJANIHOCTh, HAOII0ICHUE,
AKCHEPUMEHT, MOJICTIMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MaPHUKOBBIN
ek, TEXHOIOTHS, MaTEPHUAIBI.

@du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIuO0aKTUBHOCTD, MOJIEKYJIa, AJIEKTPUUECKUI 3apsi, MIPOBOJAHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIMIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHME BEILIECTBa, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
pemeéTKa, CruiaBbl, (PU3MYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHMs, KOCMHUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/b1, COJIHIIE.



buonorus: ¢dorocunTes, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yIOOpEHUs, MUKPOAJIEMEHTBI, MAKPOJJIEMCHTHI, ITUTATEIIbHBIC BEIICCTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOIBI, TOJIE3HBIC
UCKOTIaeMble, TOIUTMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IIPOI'PAMMBI 110 XUMHUH
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JINMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPAMMBbI OCHOBHOTO 001IIeT0 00pa3oBaHUs
JOCTUTAIOTCS B XOJi¢ OOy4YeHHS XUMHUU B €IUHCTBE Yy4eOHOW W BOCHUTATEIHHOMU
JESITEIbBHOCTH B COOTBETCTBHH C TPAJIULIMOHHBIMU POCCUICKUMU COLIMOKYJIBTYPHBIMH U
JyXOBHO-HPABCTBCHHBIMU IIEHHOCTSIMH, TPUHITHIMU B OOIIECTBE MPaBUIaMH U HOpMaMHU
MIOBEJICHHUS M CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COITUATH3AIINH
oOyyJarommxcs.

JImaHOCTHEIE pe3yIbTaThl OTpaXXaroT TOTOBHOCTD o0yJaromuxcs
PYKOBOJICTBOBATbCA CHUCTEMOW TMO3UTHBHBIX IEHHOCTHBIX OPHUEHTAIMHA M pacIIUpEHHE
OTIbITa JESATEIBHOCTH Ha €€ OCHOBE, B TOM UHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHNA

[IEHHOCTHOTO OTHOIICHHSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHYECKOMY WU
HAyYHOMY HAaCJIEINI0, TOHUMaHUs 3HAYCHHUS XHMHUIECKON HAyKH B )KU3HH COBPEMEHHOTO
o0miecTBa, CHOCOOHOCTH BJaAETh JOCTOBEpHOM uHpoOpManued O MepeaoBbIX
JOCTUKEHUSIX U OTKPBITUAX MUPOBOI U OT€UECTBEHHOW XUMUH, 3aUHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUSAX 00 YCTPOICTBE MUpa U OOIIECTBA;

2) rpakKAaHCKOr0 BOCIUTAHMS:

MIPEJCTaBICHNUS O COIMATBHBIX HOPMaX M MPaBHIIaX MEXKINIHOCTHBIX OTHOIICHHMA
B KOJUIGKTHBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM,
y4e0HO-UCCIEeI0BATENLCKOM, TBOPUECKON U IPYTUX BUJIAX JIEATEIBHOCTH, TOTOBHOCTHU K
pa3HOOOpa3HOW  COBMECTHOM  AESATENbHOCTH  IPU  BBIIOJHEHUH  y4EOHBIX,
MO03HABATENBHBIX 33]1a4, BBITIOJTHEHUH XHMHUECKUX IKCIIEPUMEHTOB, CO3JaHIH YUeOHBIX
IIPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHHUIO W B3aMMOIIOMOIIM B TIPOIECCE ITOU
y4eOHOU NesATENbHOCTH, TOTOBHOCTU OLICHUBATh CBOE IMOBEACHHME U IMOCTYNKH CBOUX
TOBapUIIEH C TO3UIMM HPABCTBEHHBIX W TMPABOBBIX HOPM C Y4YETOM OCO3HAHHUSA
MOCJIEACTBUN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33pEHUYECKHE TPEJCTABICHUS O BELIECTBE U XHUMHUYECKOH peakiui,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABJISIOLINE OCHOBY
JUI TIOHUMAaHMS CYIIHOCTH HAy4HOM KapTHHBI MHpa, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS TIPUPOIBI, B3AMMOCBSI3SX UeI0BeKa ¢ MPUPOJTHON CPeoi, O
PO XMMUH B TIO3HAHUH ITUX 3aKOHOMEPHOCTEH;

N03HaBaTeJIbHbIE MOTHUBBI, HAIIPABJICHHbIE HA MTOJIy4€HUE HOBBIX 3HAHUH 110 XUMUH,
HEOOXOMMbIE AJIs1 O0BSICHEHHs Ha0JII01aeMbIX TIPOLIECCOB U SIBJICHMI, TO3HABATEIHHOM,
WH(POPMAITMOHHON M YNTATEIBCKON KYJIBTYPhI, B TOM YHCIIE HABBIKOB CAMOCTOSTEIHLHON
paboThI ¢ y4eOHBIMH TEKCTAMH, CIIPABOYHOU JTUTEPATYPOH, TOCTYITHBIMA TEXHUYECKUMHU
cpeacTBaMu HHPOPMAIIMOHHBIX TEXHOJIOTHH;



MHTEpEC K 00yUEHUIO U MO3HAHUIO, TI0003HATEIbHOCTh, TOTOBHOCTh U CHOCOOHOCTh
K caMo00pa30BaHUIO, TPOEKTHOM U MUCCIEIOBATENICKON NEATEIbHOCTH, K OCO3HAHHOMY
BbIOOPY HAMPaBICHHOCTH U YPOBHA 00y4eHHUS B JaJIbHEHIIIEM;

4) ¢popMUpPOBaHUS KYJbTYPHI 310POBb:

OCO3HAHME LICHHOCTU >KU3HU, OTBETCTBEHHOT'O OTHOLICHUS K CBOEMY 3/0POBBIO,
YCTaHOBKH Ha 3/10pPOBbI 00pa3 )KM3HU, OCO3HAHHUE MOCIEICTBUN U HENPUATHE BPEAHBIX
NPUBBIYEK (YyNOTPEOJEHUS aJIKOroJisl, HApKOTUKOB, KypeHHUs), HEOO0XOIUMOCTH
coOt0IeHUsT TTpaBuil O€30MACHOCTU NPH OOpAIEHUH C XMMHYECKMMHU BELIECTBAMHU B
OBITY U peaJbHOU KU3HU;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEpPEC K MPAKTHUYECKOMY HU3YYEHHUIO Npodeccuid W Tpyla pazIudyHoOro poja,
YBaXEHUE K TPYAY M pe3yibTaTaM TPYAOBOW AESITEIbHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHUSI MPEAMETHBIX 3HAHUN MO XUMHUHU, OCO3HAHHBIM BHIOOP MHAMBUIAYAJIBHON
TPACKTOPUM TPOJOJDKEHUSI O00pa30BaHUA C YUYETOM JIMYHOCTHBIX HHTEPECOB MU
CHIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIEUIHOU
npo(eCCUOHANTBHON JEATEIbHOCTH W Pa3BUTUS HEOOXOJUMBIX YMEHH, TOTOBHOCTb
aJanTHPOBATHCA B MPOPECCUOHAIBHOU CPEJIE;

6) IK0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTHUYECKH 11eJ1IeCO00pa3HOe OTHOLIEHUE K MPUPOIE KaK UCTOUYHUKY KU3HU Ha
3emiie, OCHOBE €€ CyIECTBOBaHUS, IOHUMAHUE LIEHHOCTH 3JI0POBOTO M 0€30MacHOro
oOpa3a JKW3HHM, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY (U3HYECKOMY U
NICUXUYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOJCHUS TpaBUil 0€30MacHOTO
NOBE/ICHUS IpU paboTe C BELIECTBAMHU, a TAK)XKE B CUTYallUsX, YTPOKAIOIIUX 3A0POBbIO U
JKU3HHU JIFOEH;

CIIOCOOHOCTH MNPUMEHSTh 3HAHMS, MOJydaeMble MPU U3YYEHUH XUMHUH, IS
peleHns 3a/1ad, CBA3AHHBIX C OKPYKAIOUIEH NPUPOAHOM CPENoOM, JUIsl TMOBBIIICHHUS
YPOBHSI SKOJIOTUYECKON KYJIbTYpbl, OCO3HAHUS IT00aJBbHOTO XapaKkTepa 3KOJIOTUYECKUX
npobsieM W MyTell MX peuleHHus] MOCPEJCTBOM METOJOB XHWMHH, 3KOJIOTHYECKOTO
MBIIJIEHUS, YMEHUSI PYKOBOACTBOBAThCS UM B ITO3HABATEIbHONM, KOMMYHUKAaTUBHON U
COLMAJIbHOM TTPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MerampeaMETHBIX pE3YyJbTaTOB  BBIACISAIOT  3HAYMMbIE IS
dbopMUpOBaHUA MHPOBO33PEHUS OOILICHAYYHBIC TMOHATHS (3aKOH, TEOpHs, MPHUHIIUIIL,
runoTes3a, GakT, CUCTeMa, MPOLECC, SKCIIEPUMEHT U JPYTOE. ), KOTOPBIE UCIIONIb3YIOTCS B
€CTECTBEHHO-HAYYHbIX YUEOHBIX MpEAMETax U MO3BOJISIIOT HA OCHOBE 3HAHMM M3 ATHX
npeaIMeToB (OPMUPOBATH IPENCTABICHUE O LEIOCTHOW HAyyHOH KapTUHE Mupa, U
YHUBEpCalbHble  y4eOHble  JEHCTBUA  (ITO3HABATEJIbHbIE, = KOMMYHUKATHBHBIE,
peryJiaTUBHBIE),  KOTOpble  oOecmeunBalOT  (HOpPMHUPOBAaHME  TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IUIAHUPOBAHMIO M OCYIECTBICHUIO YU€OHOU €A TENbHOCTH.

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA



Bba3oBble JJoruueckue JeMicTBUA:

YMEHHUSI UCTIOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUJICHUS MPU OCBOSHUU 3HAHMIL:
PacKpbIBaTh CMBICT XHUMHUYECKUX TMOHSITUH (BBIAEHATh HUX XapaKTepHbIC MPU3HAKH,
yCTaHaBJIMBATh B3aMMOCBS3b C JIPYTUMU MOHSTUSMU), HUCIOJIB30BATh TMOHATHUS JJIS
OOBSICHEHUS OTIEIbHBIX (PAKTOB M SIBJICHUM, BHIOMPATh OCHOBAHUS U KPUTEPUU IS
KJaccu(PUKalMi XUMUYECKUX BEUIECTB W XUMHUYECKUX PEAKIUW, YyCTaHABIMBATh
MPUYUHHO-CJICJCTBEHHBIC CBSI3M MEXKIY OOBEKTaMH HU3YUYEHUS, CTPOUTH JIOTUYECKHE
paccyxaeHuss (MHAYKTUBHBIC, JACAYKTUBHBIC, IO aHAJOTMM), JejaTh BBIBOJABI H
3aKJIIOYCHHS;

yMEHUE TPUMEHSATh B Tpollecce TO3HAaHUS TMOHATHA (IpPEeAMETHbIE U
METaNnpeIMETHBIC), CUMBOJUYECKUE (3HAKOBBIE) MOJEIH, HUCIOJIb3yEeMble B XHUMMUH,
npeoOpa3oBbIBaTh IIMPOKO MPUMEHSEMbIE B XUMHUHM MOJCIbHBIC MPEACTaBICHUS —
XUMHUUYECKUH 3HAK (CUMBOJI 2JIEMEHTA), XUMHUUYecKas (hopMyJia U ypaBHEHHUE XUMUYECKOU
peakiuu — Mpy perieHur yuyeOHO-TI03HABATEIbHBIX 3a/1a4, C YYETOM 3TUX MOJIETBHBIX
MPEACTABIICHUN BBISIBIATh M XapaKTEPU30BaTh CYLIECTBEHHBIE MPHU3HAKU H3Y4aeMBbIX
OOBEKTOB — XHMHMUYECKHUX BEIIECTB M XMMHYECKHX PpEAKIUW, BBISBIATH OOLIUE
3aKOHOMEPHOCTH, MNPUUYUHHO-CJICICTBEHHBIE CBA3M W NPOTUBOPEUUS B M3y4aEMBIX
MPOIIECCAX U SIBJICHUSIX.

ba3oBble ucciaeaoBare/ibCKue 1eCTBUA:

YMEHHE UCIIOIb30BaTh IIOCTABJICHHBIE BOIMPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TaKXKE B KaueCTBE OCHOBBI JJisi ()OPMUPOBAHUS TUIOTE3bI MO MPOBEPKE
MPaBUWIBHOCTH BBICKA3bIBAEMBIX CY>KJICHHI;

npuOOpeTeHNEe ONbITa 1O IUIAHUPOBAHUIO, OPTaHU3AIMH U  TPOBEJACHUIO
YYEHHUECKHUX IKCIIEPUMEHTOB, yMEHUE HAOIIOAATh 32 X0JI0OM IIPOIIecca, CAaMOCTOSI TEIHHO
MPOTHO3UPOBATh €r0 Pe3yibTaT, GOPMYIUPOBATH 000OILEHUS U BEIBOBI 110 PE3YJIbTaTam
MPOBENEHHOTO OMBITA, UCCIEAOBAHMS, COCTABIATh OTUET O MPOAEIIaHHON padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOUPATh, aHAJTU3UPOBATH M MHTEPTIPETUPOBATH MHGOPMAIIUIO PA3TIAIHBIX
BUJIOB U (OpM TPENCTaBICHUS, TOTYy4aeMyl0 W3 Pa3HbIX HCTOYHHKOB (HAYYHO-
NOMyJIsipHasl JUTEpaTypa XUMHUUYECKOIO COJIEpP’KaHUS, CIIPABOYHBIE MOCOOUS, pPECypChl
NHTepHeTa), KpPUTUYECKH  OIICHUBATh  IPOTUBOPEYMBYID U  HEJIOCTOBEPHYIO
uH(dOpMAIHIO;

YMEHUE TPUMEHATHh PAa3IMYHbIE METOJBl W 3alpoChl TPU TOUCKE U OTOOpe
nH(OpPMAITUU U COOTBETCTBYIOIINX JTAHHBIX, HECOOXOIUMBIX JIJISI BHITTOJTHEHUS YU€OHBIX U
MO3HABATENbHBIX 33Ja4 ONpPENeNEHHOTO THIA, NPUOOPETeHHE OMmbiTa B 00JacTU
UCIOJIb30BaHUS ~ MH(POPMAILIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,  OBJaJeHUE
KYJbTYpPO aKTUBHOT'O MCIIOJIb30BaHUS PA3TUYHBIX TOUCKOBBIX CUCTEM, CAMOCTOSITENILHO
BBIOMPATh ONTUMAIBHYIO (OpMY TpencTaBieHus WH(POpPMAIMU W WILTIOCTPUPOBATH
peniaemMbie 3a/1a4u HECJI0KHBIMU CXeMaMu, TuarpaMMamu, IpyrumMu GopMaMu rpa@uku u
X KOMOMHALIUSIMU;



YyMEHUE HUCIOJb30BaTh M  aHAIM3UPOBaTh B  Ipolecce ydyeOHOH U
UCCIIEIOBATENLCKON  JCSITENIbHOCT HH(MOPMAIMI0 O BIUSHUH MPOMBIIUICHHOCTH,
CEIBCKOT0 X0O35MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH IPUPOIHON CPELBI.

KoMMyHUKATHBHBIC YHHBEPCAJIbHbIE Y4eOHbIE T1eHCTBHS:

yYMEHUS 3a/laBaTh BOMPOCHI (B X0J/i¢ JAuanora v (Wiu) JIUCKYCCHM) IO CYUIECTBY
oOcyx/1aeMoi TeMbl, POPMYJIUPOBATH CBOU MPEAJIOKEHHUSI OTHOCUTEIHHO BBITIOJHEHUS
MPEITIOKEHHOW 3a]1a4U;

YMEHHS NIPEACTABIIATH ITOJYYEHHBIE PE3YyJIbTAThI IO3HABATEIBHOM JEATEIBHOCTH B
YCTHBIX W MHCBMEHHBIX TEKCTaxX; JE€JaTh IPE3CHTALMI0 PE3yJIbTATOB BBINOJIHEHHUS
XMMHUYECKOTO 3KcrepuMeHTa (1adopaTOpHOro OmbITa, JabOpaTopHON pabOThl MO
MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MTPOCKTA);

yMEHUs y4eOHOro COTPYJAHHMYECTBA CO CBEPCTHHUKAMU B  COBMECTHOM
ITIO3HABATEJIbHOM W HCCIIEIOBATEIBCKON AEATEIBHOCTA NPHU PEIICHUH BO3HHUKAIOIIMX
npo6JieM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COIVIACOBAHUS MO3ULUN (00CYXKACHHUS,
OOMEH MHEHUSIMH, «MO3TOBBIC IITYpPMbI», KOOPAHUHAIIMS COBMECTHBIX JICUCTBHIA,
OTpeIeSICHHE KPUTEPHUEB IO OIIEHKE KauyeCTBa BHITIOJIHEHHOW paOOThI U IPYTHE).

PerynsiTuBHbIE YHHBepcaJbHble y4eOHbIe NeHCTBUSA:

YMEHUE CAMOCTOSATEIBHO ONPENENATh LEJINW JACSITENBHOCTH, IUIAHWPOBATh,
OCYILIECTBIISAITh, KOHTPOJIMPOBATb M TPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesTeIbHOCTh, BBIOMpaTh HambOosiee A(h(PEeKTUBHBIE CIOCOOBI pelIeHUs YYEOHBIX U
MTO3HABATEIBHBIX  337a4, CAMOCTOSTENBHO  COCTABIATH WM  KOPPEKTUPOBATH
MPEUIOKEHHBIA AITOPUTM JEUCTBUM NPU BBINOJHEHUU 3aJaHUM C YUYETOM MOJIyYEHUS
HOBBIX 3HAHMM 00 u3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIUAX, OIICHUBATh
COOTBETCTBHUE IOJYYEHHOTO pe3yibTaTa 3asBJICHHOM L€, YMEHHE HCIIOJIb30BaTh U
aHAJM3UPOBATh KOHTEKCTHI, PEIJIAracMbIE B YCIOBUU 3a1aHUM.

IHNPEIMETHBIE PE3YJIBTATHBI

B cocraBe npeaMeTHBIX pe3yiabTaTOB MO OCBOCHUIO 00SA3aTENBHOIO COJEPIKAHMUS,
YCTaHOBJICHHOTO JTaHHOU (heqepanibHON pabouei mporpaMMoi, BBIIETISIOT: OCBOCHHBIE
0Oy4aloIMMHUCS HAYYHbIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUIA, cCielMPUUecKue 1Jis
peAMETHON 001acTU « XUMHUSI», BUJIBI JEATEIHHOCTH MO MOJTYYEHUIO HOBOTO 3HAHUS, €T0
MHTEpHpETalUU, NPeoOpa3oBaHUI0 U MPUMEHEHUIO B Pa3JIMYHBIX YUYEOHBIX U HOBBIX
CUTYyalusX.

K xoniy oOydyenus B 8 kJjacce mpenMeTHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e pACKpBIBATh CMBICI OCHOBHBIX XHWMHYECKHUX TMOHSITHH: aToOM, MOJEKYJa,
XUMUYECKUN D3JIEMEHT, IPOCTOE BEIIECTBO, CJOKHOE BEUIECTBO, CMECH
(omHOpOAHAsT M HEOJHOPOJHAsA), BAJIEHTHOCTb, OTHOCUTEIbHAs AaTOMHAs W
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHAsI MacCa, MacCOBast
JI0JI1 XUMHUYECKOT0 3JIEMEHTA B COEIMHEHUH, MOJIIPHBIN 00BEM, OKCU/I, KUCIIOTA,
OCHOBAHUE, COJIb, JIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKUCIIECHUS, XUMHAYECKas



peakuus, KiIacCU(pUKALMS peaklHil: peakiuu COCAUHEHUs, pPeaKIuu
pa3IoKEHHs, PEaKI[UH 3aMEeIlIeHNUs, peaKlui 0OMeHa, 9K30- U SHAOTEPMHUUYECKUE
peaknuu, TerIoBor 3h(EKT peakiuu, SApo aToMa, AIEKTPOHHBIN CJION aToMa,
aTOMHasi OpOUTAlIb, pAJIYC aTOMa, XUMUYECKAasl CBSI3b, MOJISIPHAS M HEMOJpHas
KOBAJICHTHAs CBs3b, MIOHHAS CBSI3b, HOH, KATUOH, aHHUOH, pACTBOP, MacCOBas A0JIs
BellecTBa (IIPOLIEHTHAS KOHIIEHTPAIUsI) B PaCTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATUNA U MPUMEHSTh
9T MOHATHUSI IPU ONUCAHUU BEILIECTB U UX MPEBPAILICHUII;

UCIOJIb30BAaTh XMMUYECKYI0 CUMBOJIUKY JUIsl COCTaBieHHs (OpMYI BEUIECTB U
YPAaBHEHUM XUMUUYECKUX PEAKLINM;

ONPENENATh BAJCHTHOCTh ATOMOB DJJIEMEHTOB B OWHApHBIX COEAUHEHUSIX,
CTEIMICHb OKHUCJICHUS 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSIX, MPUHAIJICKHOCTh
BEIIECTB K ONpEACIEHHOMY KjacCy CO€IUHEHUH 1o ¢opmyliaMm, BUJ
XUMHUYECKOU CBsI3U (KOBAJICHTHAS U MOHHAS) B HEOPTaHUYECKUX COCTUHEHUSX;
packpbiBaTh  cmbicit  Ilepuonnueckoro 3akona J[. WM. MeHneneesa:
JIEMOHCTPUPOBATh MOHUMAHUE MEPUOJUYECKON  3aBUCUMOCTH  CBOMCTB
XUMHUUYECKHUX JIEMEHTOB OT UX MoJiokeHus B [lepuoanueckoil cucteMme, 3aKOHOB
COXpPaHEHHSI MacChl BEUIECTB, MTOCTOSHCTBA COCTaBa, AaTOMHO--MOJIEKYJISIPHOTO
Y4€HUs, 3aKOHa ABOTAIpO;

OMKCHIBATh U XapaKTepu30BaTh TabmuuHyo hopmy Ileprmonuueckoit cuctemsl
XUMHUUYECKHUX JIEMEHTOB: Pa3iNuaTh MOHATHS «TJIaBHAs MOATpyna (A-rpyrra)»
u «mobounas noarpymnmna (b-rpymnmna)», Manbie 1 00JbIIKME TEPUOIbI, COOTHOCUTD
o0o3HaueHus, KOTOphle uMeroTcs B Tabnuie «llepmonnueckas cucrema
xuMudeckux 3neMmeHToB /1. . Menneneesa» ¢ 4UCIOBBIMU XapaKTEPUCTUKAMHU
CTPOEHHUSI ATOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsA] Aj1pa, 0011ee Ynucio
AJIEKTPOHOB U PACTIPEEICHUE UX N0 JIEKTPOHHBIM CIIOSIM);
KJIaCCU(UIIMPOBATh XUMHUYECKHE OJIEMEHThI, HEOPraHMYEeCKUE BEIIECTBa,
XUMHUUYECKUE peakiuu (110 YUCIY U COCTaBy yYaCTBYIOIIUX B PEAKIIMU BEILECTB,
1o TerioBoMy 3 exTy);

XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XHUMHYECKUE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEPKJas OMUCAHUE MpPUMEpPaMU MOJICKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

MPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT KX Kau€CTBEHHOIO
COCTaBa, BO3MOXKHOCTU MPOTEKAHUSI XMMUUYECKUX MPEBPAILCHUI B Pa3IUYHBIX
YCIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJEKYJISPHYIO U MOJISIPHYKO MacChl BEILECTB,
MacCOBYIO JOJK0 XUMUYECKOTO 3JIEMEHTa M0 (popMysie COeIMHEHUs, MaCCOBYIO
JIOJII0 BEIIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI MO YPABHEHUIO XUMUYECKOM
peakuuu;



e TMPHUMEHATH OCHOBHBIE OINEPALMU MBICIUTEIBHON AEATEIPHOCTH — AHAIHN3 U
CHUHTE3, CpaBHEHHE, O0O0OOIIeHNe, CHCTeMaTH3aInilo, KiacCu(HUKaIuio,
BBISIBJICHUE IPUYUHHO--CJIEACTBEHHBIX CBSI3€1 — 111 U3yYEHHUS CBOICTB BEILIECTB
U XHUMHUYECKHX pPEAaKLIHM, €CTECTBEHHO-HAy4YHbIE METOJbl IO3HAHUA —
HaOJIOZICHUE, W3MEPEHHe, MOJEIUPOBAHUE, HKCIEPUMEHT (peajbHbIl WU
MBICJICHHBIN );

e CJIEIOBaTh MpaBUJIAM MOJH30BAHUS XUMHUYECKOW MOCYJIOW W J1a00paTOPHBIM
000pyI0BaHUEM, a TaKXKe MpaBUiIaM 00pallleHUs C BEIIECTBAMU B COOTBETCTBUH
C MHCTPYKIMSIMHU TO BBIMOJHEHHUIO JTAOOPATOPHBIX XWMHUUYECKHX OIBITOB IO
HOJyYEHUIO U COOMPaHUIO0 ra3000pa3HbIX BELIECTB (BOAOPOJA M KHUCIOPOAA),
IIPUTOTOBJIEHUIO PACTBOPOB C OINPEAEIEHHON MAacCOBOU JIOJIEN PACTBOPEHHOTO
BEILECTBA, IUIAHUPOBaTh MW MPOBOJUTh XHWMHYECKHE HKCIIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH W KHUCIOT C TOMOIIBIO WHIUKATOPOB
(;makmyc, henondTarent, METUIIOPAHXK U APYTHE).

K xoniy obydyenus B 9 kJjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM ypOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

e PACKPBIBATh CMBICI OCHOBHBIX XMMHUUYECKUX MOHSTHUNA: XUMUYECKUM DJIEMEHT,
aTOM, MOJIEKYJa, HOH, KaTHUOH, aHWOH, IPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCICHHUS, XUMHYECKas
peakius, XMMUYECKasi CBSI3b, TEIJIOBOM A(DPEKT peakiuu, MoJib, MOJISIPHBIN
00BEM, pACTBOp, DJIEKTPOJIMUTBI, HEANEKTPOJUTHL,  ANEKTPOJUTHUECKAS
TUCCOLIMAINS, PpPEAKUUMM HOHHOrO0 OOMEHa, Karajau3aTrop, XUMHUYECKOe
paBHOBecHe, OOpaTUMble U  HeoOpaTHUMblE pPEaKIHH, OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIE PEAKIMH, OKHUCIMUTENb, BOCCTAHOBUTEIb, OKHCIEHUE U
BOCCTAaHOBJICHHE,  aIOTpomnus,  amM(pOTEpPHOCTb,  XMMHUYECKas  CBS3b
(KoBaJIeHTHas, MOHHAsI, METAJNTMYECKas ), KpUCTAJUIMUECKasl PeIIETKa, KOppo3us
METaJUIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW PEaKlUU, MPEAeNIbHO AOMYyCTUMAas
koHuentpamusa [[/IK BemecTna;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHITUN U MPUMEHSTh
9T TIOHSATHUSI IPU ONUCAHUU BEILIECTB U UX MPEBPAIICHUM;

e HCIOJb30BAaTh XMMUYECKYIO CUMBOJIUKY NIl COCTaBJIEHUSI (POpPMYJ BEIIECTB U
YPaBHEHUN XUMUUYECKUX PEAKLINM;

e OIpPENENATh BAJICHTHOCTh M CTENEHb OKHUCIEHUS XWMHYECKHX 3JIEMEHTOB B
COCIMHEHUAX  PA3JIMYHOIO  COCTAaBa, MPUHAUICKHOCTh  BEIIECTB K
ONpeaeEéHHOMY KJIACCy COEIMHEHMH Mo (opMyliaMm, BUJ XUMHUYECKOW CBSI3U
(KoBaJIeHTHas!, MOHHAs!, METAJNIMYECKAsI) B HEOPTAaHUYECKUX COCTMHEHUSIX, 3apsi]i
MOHA M0 XHUMHUYECKOH Qopmyine, XapakTep cpeAbl B BOAHBIX PacTBOpPax
HEOPraHWYECKUX COEAMHEHUM, THI KPUCTAIMYECKONW PEHIETKM KOHKPETHOIO
BEILIECTBA;



packpsiBath cmbich I[lepuommueckoro 3akona J[. WM. MenngeneeBa wu
JIEMOHCTPUPOBATh €r0 MOHUMAHKE: OMUCHIBATh U XapaKTepU30BaTh TAOJIUUHYIO
dbopmy [leprnoamueckoil CHCTEMBl XUMHUYECKUX DJIEMEHTOB: Pa3InyaTh MOHSATHS
«raaBHas noArpyimmna (A-rpynmna)» u «nodounas noarpynmna (b-rpynmna)y», manibie
U OoJibllIi€ TEePUOAbl, COOTHOCUTH OOO3HAYEHHUS, KOTOPhIE HUMEIOTCS B
NEePUOINYECKON TabJIMIIe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
XUMHUYECKHUX JJIEMEHTOB (COCTaB M 3apsij fAnpa, o0Iiee YHcIO 3JIEKTPOHOB U
pacnpeneieHue WX IO  DJIEKTPOHHBIM  CJIOAM), OOBSACHITH  OOIIHE
3aKOHOMEPHOCTH B W3MEHEHHMHM CBOMCTB JJIEMEHTOB W HUX COCAUHEHUN B
npeaenax MajblX NEPUOJOB M TJIABHBIX MOJArPYII C YYETOM CTPOCHHS HX
aTOMOB;

KJIACCU(PHUIIMPOBATh XUMHUYECKUE BJIEMEHThl, HEOPraHWYECKHE BEIECTBa,
XUMHUUYECKUE peakiuu (10 YUCIY U COCTaBy yYaCTBYIOIIUX B PEAKIIUM BEIIECTB,
no TerioBoMy 3G (HeKTy, M0 HW3MEHEHUIO CTEMEHEW OKUCICHHS XUMHUYECKHX
DIIEMEHTOB);

XapaKkTepru30BaTh (OMUCKHIBATH) OOIIKE U cieU(PUIecCKre XUMUUECKHUE CBOMCTBA
NPOCTBIX U CJOXHBIX BEIECTB, TMOJTBEPXKJasi OMNHUCAaHUE TpUMEpaMu
MOJEKYJSIDHBIX W HMOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX
peaKLHnii;

COCTaBIISAITh YPAaBHEHUS DJIEKTPOJUTHUECKON AUCCOIMALIMUA KUCIIOT, EI0UeH U
COJICM, TIOJHBIE W COKpalI€HHbIE YpPaBHEHUS pEaklMii HMOHHOrO OOMEHa,
YpaBHEHUS peaKIuid, MOJTBEPKIAIOIINX CYIIECTBOBAHUE M€HETUUECKOUN CBSI3U
MEK]ly BELIECTBAMHU PA3JIMYHBIX KIIACCOB;

packpbiBaTh  CYIIHOCTb  OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUi
MOCPEJICTBOM COCTABIICHHSI SJIEKTPOHHOTO OajaHca 3THX peaKUuid;
MPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HUX CTPOECHUS,
BO3MOXXHOCTH MPOTEKAHUS XUMHYECKUX MPEBPAICHUN B Pa3IUYHBIX YCIOBUSX;
BBIYUCIISITH OTHOCUTEIBHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILECTB,
MacCOBYIO JIOJK0 XUMHUYECKOTO 3JIEMEHTA 10 (popMysie COeIMHEHUS, MAaCCOBYIO
JIOJII0 BEILIECTBA B PaCTBOPE, IMMPOBOJAUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOU
peaKkIuu;

COOJIO/IaTh TPaBWJIa TOJIb30BAHUS XMMHUYECKOW TOCYZ0M W J1abOpaToOpHBIM
00opyZ0BaHUEM, a TAKXKE TTpaBUiIa 0OpaIIEHUS C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSIMUA TIO BBIMIOJTHEHUIO JA0OPATOPHBIX XUMHUYECKHUX OIBITOB TIO
MOJIYYEHUIO U COOMpaHUIO ra3000pa3HbIX BEUIECTB (aMMHUAKa U YTJIEKUCIIOrO
rasa);

MPOBOAUTH PEAKIUHU, IMOATBEPKIAIOIINE KAUYECTBEHHBIM COCTAB Pa3JIMYHBIX
BEII[ECTB: PACTIO3HABATH OMBITHBIM MMYTEM XJIOPHU/I-, OPOMHU/T-, UOAWI-, KApOOHAT-
, bocdat-, cunukar-, cynbdar-, THAPOKCU]I-MOHBI, KATHOHBI aMMOHUSI U MOHBI



U3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTaHUUECKUX
BELIECTB;

IPUMEHATH OCHOBHBIE OIEpAIlMM MBICIUTEIBHON NEATEIBHOCTH — AHAIN3 U
CUHTE3, CpaBHEHHUE, O0OOIIEHHME, CHUCTEMATH3alLUI0, BBISIBICHHE MPUYUHHO-
CIIEICTBEHHBIX CBSI3€M — JUIsI M3y4YEHUS CBOICTB BELIECTB M XHMHUYECKHUX
peakiuii, eCTeCTBEHHO-HAayYHbIE METO/IbI IO3HAHUS — HAOIIOACHUE, U3MEPEHHE,
MOJICJINPOBAHUE, SKCIEPUMEHT (PEalbHbIA U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE 8 KJIACC

KonmuectBo yacos

OnekrpoHHbIe (ITUBPOBHIC) 00pa3s.
pecypceh

Ne
i HammenoBanue pa3zaenoB 1 TeM MPOTrPaMMBbI KonTtpo
Bcero JIbHBIE [Ipaxr.
paboTsI paboThI
Pasnea 1. [lepBoHayanbHble XUMAYeCKHe TIOHATHS
11 Xumust — BakHast 00J1aCTh €CTECTBO3HAHUS U 5 2 Bubnmuorexa LHOK
' NPaKTHYCCKOM JICSITEIbHOCTH YeJIOBeKa https://m.edso0.ru/7f41837c
bubmuoreka LIOK
1.2 BemecTBa n XuMHYeCKHE peaKIInu 15 1 https://m.eds00.ru/7f41837¢
Hroro mo pasneny 20
Pasnen 2. Baxknelilmue npeacTaBUTEIM HEOPraHUYECKNX BelleCTB
bubmuoreka LIOK
21 Boznyx. Kucnopoa. [lonsarue 06 okcrmgax 6 0 https://m.eds00.ru/7f41837¢
bubmuoreka LIOK
2.2 Bonopoa.[lonsTie o KuCIoTax u Cosix 8 1 hitps://m.eds00.ru/7f41837¢
bubmoreka IIOK
2.3 Bona. Pactropsl. [ToHsTHE 00 OCHOBaHUSX 5 1 1 https://m.eds00.ru/7f41837¢
. bubmoreka IIOK
24 OCHOBHBIE KJIaCChl HEOPTAHWYECKUX COSAMHEHUN 11 1 1 https:/m.edsoo.ru/7f41837¢
Hroro o pasneny 30

Paspea 3. [lepnoanyecknii 3axkoH u Ilepnoguyeckasi cucreMa xumudeckux 3jieMeHToB JI. M. Mengeneesa. CtpoeHue aToMoB. XUMHYECKAs

cBs13b. OKMCINTENbHO-BOCCTAHOBUTEIbHbIE PeaKIIUA
Ilepuoanueckuii 3akoH u Ilepuoauueckas cucrema

3.1 xumudeckux 3memenToB J. Y. Mennene-eBa. CtpoeHue 7 Eggg%ﬁ?&igorﬁﬂ £41837¢
aromMa — )
32 Xumuaeckasi CBsA3b. OKUCIATEILHO-BOCCTAHOBUTEIHHBIC 8 1 bubnuoreka [IOK
' peakuuu https://m.edsoo.ru/7f41837¢c
bubmuoreka LIOK
Hroro o paszexty 15 https://m.edso00.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa HOK

https://m.edsoo.ru/7f41837¢c
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9 KUIIACC

JIeKTPOHHbIE
OBbIe
Kosan4yectBo yacos (wnbpossie)
oOpa3oBaTe/ibHbIE
Nenn/m . HammeHoBaHMe pa3/iesioB U TeM POrpaMMbl
pecypchl
Kontp. 11 .
Bcero P part
padorel  padoTHI
Pa3nea 1. BemecTBo U XuMH4YecKHe peakiun
11 [ToBTOpenue u yriy0OneHue 3HaHUH OCHOBHBIX Pa3JesIoB 5 1 bubnuoreka [IOK
' Kypca 8 kiacca https://m.eds00.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEaAKIUil 4 bubmmorexa [JOK
' P peaxtt https://m.edsoo.ru/7f41a636
13 DneKkTpoauTHYeCKas Jucconuanus. XUMUYeCKUe peakliuu B 3 1 1 bubnuoreka [IOK
' pacTBopax https://m.eds00.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as xapakTepucTuka XuMuIeckux smemMeHToB VIIA- 4 1 bubnuotexa [JOK
' rpynsl. ['agoreHst https://m.edsoo.ru/7f41a636
99 OO6mias xapakTepucTUKa XUMHUECKUX deMeHTOB VIA- 6 bubnnoreka [JOK
' rpymbsl. Cepa u eé coeiMHEeHns https://m.eds00.ru/7f41a636
23 OO11ast XapaKTepUCTHKA XUMUUYECKUX AJIEMEHTOB VA- 7 1 bubnnoreka [JOK
' rpymnmsl. A30T, pochop U UX COeTUHEHUS https://m.edsoo0.ru/7f41a636
24 OO61as XxapakTepuCTUKa XUMUYECKUX AJ1eMeHTOB |V A- 3 1 5 bubnnoreka [JOK
' TPYIIIBL. YTIEPO U KPEMHUN U UX COCUHEHUS https://m.edso00.ru/7f41a636
Hroro no paszneny 25



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

Pa3gea 3. MeTaaabl M HX COeIUHEHUA

bu6mmoreka [IOK
A1 I 4
3 Obmue cBolcTsa MeTaNIOR https://m.edsoo.ru/7f41a636
. bubnmoreka [JOK
2 B 1
3 aXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f41a636
Uroro mo pazneny 20
Pa3znen 4. Xumus U OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 bubmmorexa LOK
' B p https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PezepBHOE Bpemst 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUME

8 KUIIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 IIpeamer xumun. Ponb xumuu B 1 bu6nunorexa LIOK
YKW3HU yernoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
5 [lonsTre o MeTomax MO3HAHUS B 1 bubnunoreka LIOK
XUMHUH https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuiia
3 paboThI B 1a00paTOpUU U TIPUEMBI 1 bubmmoreka [JOK
oOparieHust ¢ 1ab0paTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uucteie BemecTBa U cMech. CIocoObl 1 bubnmorexa LIOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTryeckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [IOK
a . buMep https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIH )»
bu6nmorexa LIOK
6 A 1
TOMBL 1 MOJCKYIIH https://m.edsoo.ru/ff0d2a6c
7 XuUMHUUYECKHE PJIEMEHThI. 3HAKU 1 but6mmorekxa [IOK
(CUMBOJIBI) XUMUYECKUX PJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u Cl10XKHBIEC BEIIECTBA 1 bubmorexa [TOK
p - https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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3aKOH ITOCTOSHCTBA COCTaBa BEIIICCTB.

bubnunoreka LIOK
10 X .B
umiteckas opmyna. Banenrrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JJIEMECHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [IOK
OTHOCHUTENbHAS MOJIEKYJISIpHAst Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XUMHYECKOTO bubmuorexa [IOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KoaunuectBo BemecTBa. Moib. bubnunoreka LIOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJIICHUS. bubnuoreka [{OK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yCcioBUS IPOTEKAHUSA bubnnorexa [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MaCChl BEIIECTB. bubmmoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust konmdecTBa, Macchl
17 BEIIECTBA 110 YPABHEHUSIM bubmorexa HOK
B yp . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIUi
Knaccudukanus XuMuaeckux
18 €aKIHii (COeTMHEHMSI, PA3TIOKEHHS bubmmorexa LIOK
peartt A P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKJIOTIETUCT O6ogﬂI eHUE U brbmmorexa LIOK
H AT, Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3alus 3HAaHUU
20 KonTponbnas padora Nel mo teme bu6muoreka [JOK

«BellecTBa 1 XUMHUYECKHUE pcaknuuun»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
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Boznyx — cmecsk razos. Cocras

21 Bo3ayxa. Kuciaopoa — smemMeHT u bubmorexa HOK
yxa. poA https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nuecKknue U XMUMHUUECKIE CBOMCTBA
22 KHUCJIOpoJia (peakuy OKUCICHUS bubmmorexa [JOK
p P ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHus1 KHCIIOpoia B
23 71a00paTOPHUH U IIPOMBIIIIECHHOCTH bubmmorexa [JOK
paTop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIESCKOM
24 peaKkuu, MOHSITHE O bubnnoreka [JOK
TEPMOXHUMHUYECKOM YPaBHEHHH, 3K30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYCCKUX PEAKITUIX
TomnuBo (HedTh, yroyb U METaH).
25 3ar }I3HeI§I/Ie(1];03 . a, CIT0COOBI lro bubmorexa HOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALICHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonyuenne u coOnpanue bubmmorexa [OK
yi p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3YUEHHUE eT0 CBOUCTBY»
97 Bonopon — anemeHT u nmpocroe bubmuoreka [IOK
BelecTBO. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4ddo
08 dOusnuecknue U XUMUYECKHE CBOMCTBA bubnmorexa LIOK
Bojopona. [Ipumenenne Bogopozaa https://m.edsoo.ru/ff0d4dd0
bubnmorexa LIOK
29 I1
OTPITHE O RHCAOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 CriocoOslI MosTydeHus BOAOPOa B bubnuotexa [JOK

nabopaTtopuu

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

[IpakTuyeckas padora Ne 4 o Teme

31 «ITomyuenne u coOupanue BogOpoIa bubmorexa HOK
yi N p AOPOAa, https://m.edsoo.ru/ff0d4f42
M3y4YEHHUE €ro CBOHCTBY
32 ModnsipHblii 00bEM ra30B. 3aKOH bubnuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus o0béMa, KoaudecTra
33 BEIIIECTBA rasa 10 €ro U3BECTHOM bubmmorexa [JOK
» " Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BELIECTBA MM 00BEMY
Brrunciienuss 00bEMOB Ta30B 110
34 ABHCHUIO PCAKI[MU HA OCHOBE bubmorexa HOK
P "p B . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B
35 dusnueckne U XUMUYECCKHE CBOMCTBA bubnunoreka LIOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonsitue 00 bubmuoreka [{OK
WHJIHKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputeb.
37 HaceliienHbie 1 HeHACHIIIEHHbBIS bubnuoreka [{OK
pactBOpbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
ITpakTuyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubmmnoreka HOK
ONpeAcIEHHON MacCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonrtponbHas padora Ne2 o reme bu6muoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIacCU(UKAIUs, bubnunorexa LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEpHBIX OKCHJIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bu6nuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOMCTBA bubnmnoreka HOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocraB, kimaccudukarms, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[Tonyyenue n XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
45
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpA,
46 CHOCO((SBI;) o )eHI/I}I XI/IMI/I‘IZEKI/IG bubmorexa HOK
. i ’ https://m.eds00.ru/00ad9474
CBOICTBa
[IpakTuueckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME bubmuoreka [IOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
I'eneTnyeckas CBA3b MEKIY
48 KJIacCaMU HEOPTraHUYECKUX brbmmorexa LIOK
. p https://m.edsoo.ru/00ad9a50
COEIMHEHU I
49 O06001IeHne U cucTeMaTU3aIHs bubmuorexa [IOK
3HAHUU https://m.edsoo.ru/00ad9ch2
KonrtponbHast padora Ne3 o reme
| bubnmnoreka LIOK
50 OcHOBHBIE KJ1acChl HEOPTaHUYECKUX

coenuHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBbie MOMBITKY KIACCH(PUKAITUN

51 XUMUYECKUX AIeMeHTOB. [loHaTHE 0 bubmmorexa [JOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHbIX 3JIEMEHTOB
[Tepuoanueckuii 3aKOH U
52 [lepuoaunueckas cucrema Bbu6mumotexa [JOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/00ada52c
Meunneneena
53 [Tepuompl, TPYIIIEL, IO/ TIBI bubmmorexa [JOK
P > TPYIIIBL TOATPYH https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnnorexa [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 31eKTPOHHBIX 000JI04eK
. bubmuoreka [{OK
55 aToMoB 3J5ieMeHTOB [leproauyeckoit
https://m.edsoo.ru/00ada6hbc
cucremsl /. . Menneneena
XapakTeprucTuKa XMMHUECKOTO
56 3JIEMEHTA M0 €T0 MOJIOKEHHUIO B bubmuoreka [{OK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U NIPAKTUKU. [I. bubmmnoreka HOK
N. MenaeneeB — yuy€HbIH, I1€1aror u https://m.edsoo.ru/00ada96e
rpaxaaHuH
58 DNEeKTPOOTPHUIIATETLHOCTh ATOMOB bubmuoreka [IOK
XAMUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmorekxa [IOK
59 WNonnast xumuveckast CBsI3b
https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XuMU4eCKas bu6muoreka [IOK

CBs3b

https://m.edsoo.ru/00adaab8
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61 KoBanientnas nenosnsipuas 1 bubmmoreka [JOK
XUMHYECKasl CBA3b https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 Creneup okncneris . https://m.edSO(])_.[ ru/00adae28
63 OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIC 1 bubmuorexa [IOK
peakuuu https://m.edsoo.ru/00adb076
bubmuorexa [JOK
64 OKHCIIMTENIN U BOCCTAHOBUTEIIH 1 https://m.e dso:)l.ru 100adb076
KonTponbnas padora Ne4 o teme
65 «Ctpoenue atromMa. XuUMHUYECKast 1 bubmrorexa LIOK
https://m.edsoo.ru/00adb486
CBSI3b)»
66 PezepBublit ypok. O60011eHNE U 1 bubnuoreka [IOK
cucTeMaTu3als 3HaHUH https://m.edsoo.ru/00adb33c
67 PesepBHeIit ypok. O000IICHHE 1 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9cb?
68 PesepBHblil ypok. O6006111eHNE U 1 bubmuoteka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
[Tepuonuueckuii 3aK0OH.

1 [Tepuonuueckas cucrema 1 bubnnorexa [JOK
XUMHYECKUX 31eMeHTOB [[. U. https://m.edsoo.ru/00adb59
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKHUX DJIEMECHTOB 1 bubmorexa HOK

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

3 Knaccudukanus 1 HOMEHKIIaTypa 1 Bbu6mmoteka [JOK
HEOPraHWYeCKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bupl XuMUYeCKOM CBSI3U U THITBI 1 bubmuoreka [{OK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel no reme

5 «[ToBTOpEHUe u yrnyoaeHue 1 1
3HAaHWI OCHOBHBIX pa3/elioB Kypca
8 kacca»

5 Knaccugukanus Xxummuaeckux 1 bubmmnoreka HOK
peakLuil o pa3InyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMHYECKOU

7 eaknu. IToHITHE O TOMOT€HHEIX U 1 bubmmorexa TIOK
P ’ https://m.edso0.ru/00adbe9a
TETEPOreHHBIX PEaKIMIX

3 IlonsAaTHe 0 XUMHUYECKOM 1 bu6nunorexa LIOK

PaBHOBCCHUMU. (DaKTOpI)I, BIHUAOIINC

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XHUMHYECKOMN pCakuumn
" IIOJIOKCHUE XUMHNYECCKOI'O

paBHOBECHs
9 OKucCIUTEeNbHO- bubmuorexa [IOK
BOCCTaHOBUTEJIbHBIE PEAKLIMHU https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOIN
10 nccorranu. CHIbHBIE U ci1a0ble Bubmaorexa ITOK
o HHALHIH. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HoHHbIe ypaBHEHUS peaKnil Bubmiorexa OK
yp peakil https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBaHMH B CBETE MPEACTaBICHUI bubnnorexa [JOK
00 DJIEKTPOIUTUICCKON https://m.edsoo.ru/00add5d8
IUCCOLIMAIINT
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEICTABIECHUN 00 bubmorexa LIOK
ped o https://m.edso0.ru/00add8b2
ANEKTPOIUTUIECKON TUCCOLIUAIIUU
14 ITonsaTue o THApOIN3E CONEH bubnmorexa HOK
b https://m.edsoo.ru/00add9d4
15 O06o011eHne U cucTeMaTU3aIus bu6moteka [JOK
3HaHUM https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Pernrenue 3KCriepuMeEHTAIbHBIX bubmiorexa LIOK
p https://m.edsoo.ru/00addbfa
3amauy
KonTponbnas padota Ne2 o teme
17 «INEKTPOTUTHYECKAS bubmmnoreka [JOK

nucconuanusg. XuMu4ecKue
peaKkuuu B pacTBOpax»

https://m.edsoo.ru/00addecO
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OO01mmas xapakTepuCTHKA TaJIOTCHOB.

18 XuMHYeCKHe CBOMCTBA Ha IPUMEPE bubmorexa [IOK
pUMEp https://m.edsoo.ru/00addfe2
xJjopa
Xnoposogopoa. CojissHas KHCIIOTA,
19 nggqecxng CBOIICTBA, ITOJYYCHHEC bubmorexa [IOK
’ v ’ https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[IpakTrueckas padota Ne 2 o Teme
20 «[Tony4yenne COITHON KUCIOTHI bubmorexa HOK
YHCHITE G0 ’ https://m.edsoo.ru/00ade348
W3Y4YCHHE € CBOMCTBY
Brruncnenus no ypaBHEeHUSIM
21 XUMHUYECKHUX PEaKLUI, €CIIU OJIUH Bubmiorexa OK
p ’ https://m.edsoo.ru/00ade488
W3 pEeareHTOB JIaH B U30BITKE

99 OO01as xapakTepuCcTUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
AToTpOTHBIE MOTU(UKAIIUA CEPHI.

93 Haxosxxnenue cepsl u eé bubmuoreka [IOK
COEMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKUCTBA CEPBI
CepoBoa0pO, CTPOEHHE,

24 q)nrs)nqecmlje u XI/III:\)/II/IIICCKI/IC bubmmorexa LIOK

. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxcunsl cepbl. CepHas KHCIIOTA,
25 ¢busnyeckue 1 XUMHUYECKUE bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMECHCHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
26 OCHOBE ITPOMBIIIJIEHHOTO crIocoba bu6muoreka [JOK

MOJIYYCHU A CCpHOfI KHCJIOTHI.
XHUMHUYECKOE 3arpsA3HCHUC

https://m.edsoo.ru/00adec8a
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OKpY>Karollen cpeibl
COCTUHEHUSIMH CEPBI

Brlunciienne MaccoBOi 101U

bub6nmoreka [IOK

27
BBIX0/1a IIPOIYKTA PEAKLIUU https://m.edsoo.ru/00adec8a
OO6m1ast xapakTepuCTHKa SJIEMEHTOB
VA-rpynmsl. A30T,

28 acCIIpOCTPAHEHUE B IPUPOIE Bubmaorexa ITOK
Pactpoctp PHPOZE, https://m.edsoo.ru/00adeea6
(du3HUYeCKre U XUMUYICCKUE
CBOICTBa
AMMHaK, ero GU3nYecKue u

29 XUMHUYECKHAE CBOMCTBA, IIOJIYYEHUE Bubmiorexa OK

’ ya https://m.edso0.ru/00adf004
Y IPUMEHEHHUE
[IpakTuueckas padora Ne 3 mo Teme
30 «[Tonyuenne aMmMHuaka, U3y4eHUE buGnuorexa [IOK
yqu » 13YH https://m.eds00.ru/00adf180
€ro CBOMCTB)

31 A3oTHas Kuciora, e€ Gpu3nIecKkue u bubmuoreka [IOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 00peHuii. XUMHUYECKOE bubnnorexa [IOK
yAobp ' . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH Cpebl
COEIMHEHHUAMM a30Ta
dochop. Oxeng pochopa (V) u

33 (bocg)o pHaSI KI/ICJ'I((I))Ta (bq)pll)gn(qe)cxne " bubmmorexa [JOK

P - https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIYICHUE
34 Hcnonb3oBanue GocaToB B bu6muoreka [JOK

KaueCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynoOpeHuil. 3arps3HeHUE
MIPUPOIHOM cpenbl hochaTaMu

Yraepon, pacripocTpaHEHHE B

35 npupoje, Gpuzndeckue u bubmmorexa LIOK
pHpoAe, . https://m.edsoo.ru/00adfd9c
XHMHYECKHE CBOMCTBA
Oxkcupl yriaepoja, ux pusnyeckue
1 XMMHYECKHE CBOMCTBA.
36 DKOJIOTHYECKHE MPOOIEMBI bubmmorexa LIOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
bubnuoreka [{OK
37 VrojpHas KACIOTa U €€ COJIH
https://m.edsoo.ru/00ae006¢
[IpakTuueckas pabora Ne 4 o Teme
38 "[losrydeHue yrieKuciioro rasa. bubnuoreka [IOK
KauecTBennas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
[TepBoHayanbHbIE MOHATHUS 00
39 OpraHMYEeCKHUX BEIIECTBAX KaK O bubmmorexa [JOK
p m https://m.edsoo.ru/00ae054e
COCIMHEHUSX YIIIepo/ia
40 KpemHuunii u ero coetuHEHHS bubmmorexa [JOK
p https://m.edsoo.ru/00ae080a
ITpakTruueckas padora Ne 5.
41 Pemenne skcriepuMeHTaIbHBIX bubmuoreka [IOK
3as1a4 1o TeMe «BakHelmme https://m.edsoo.ru/00ae0bf2
HEMETAJUIBI U UX COETUHEHMS
Konrponsnas padora Ne3 o teme
N bubmuoreka [{OK
42 «BakHeHe HeMeTamIbl U UX

COCOUHCHUA»

https://m.edsoo0.ru/00ae0el8
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OOm1ast xapaKTepUCTHKA
XUMHYECKHUX IEMEHTOB —
MeTa/uioB. Metaunieckas CBsi3b U

bubnunorexa LIOK

43
MEeTaJUINYeCcKas KpucTaaaindeckas https://m.edsoo.ru/00ae103e
pemérka. @u3nyeckKue CBOMCTBA
METAJIJIOB
XUMHUYECKHE CBOMCTBA METAILJIIOB.
44 DIIEKTPOXUMHUUYECKUN P buGnuorexa [IOK
p N P https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re crnocoObl MOTyYSHHS
mertauioB. CrraBel. Beranciienus
45 10 YPaBHEHUSIM XUMUYECKUX buGnuorexa [IOK
yp . https://m.edsoo.ru/00ae1156
peaKkIuii, €Clii OJMH U3 PearcHTOB
COJICPKUT TIPUMECH
46 [ToHsATHE O KOPPO3UU METAILIOB buGnuorexa [IOK
PP https://m.edsoo.ru/00ae1278
bubmmoteka IIOK
47 €JIOYHBIE METAJIbI
= https://m.edsoo.ru/00ael14b2
48 Okcuabl ¥ THAPOKCUIBI HATPUS U bubmuoreka [IOK
Kanus https://m.edsoo.ru/00ael14b2
49 [IlenoyHo3eMeNbHBIE METAILTBI — bubmuoreka [IOK
KaJIbIIMA 1 Maroui https://m.edsoo.ru/00ael5e8
50 Baxueitye coequHEHNUS KaJbIIAA Bubmiorexa OK
a H https://m.edsoo.ru/00ael15e8
51 O0001IeHrEe 1 CUCTEMAaTU3aIIHS
3HaHUHU
59 JKEcTkocTh BOABI M cIOCOOBI €€ bu6nunorexa LIOK

YCTpaHEHUS

https://m.edsoo0.ru/00ae1886
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[IpakTuyeckas pabora Ne 6 o Teme

53 "YKEcTKOCThL BOJIBI M METOMEI €6 buGnuorexa [IOK
| https://m.edsoo.ru/00aelae8
YCTpaHCHHS
. bubnuorexa [{OK
>4 Amomuiuit https://m.edsoo.ru/00aelc64
55 AMpoTepHbIE CBOIICTBA OKCHJIA U Bbu6muotexa [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 eeso bubnuoreka [IOK
https://m.edsoo.ru/00ae1d86
57 Oxkcubl, TUIPOKCUIIBI U COJIU bubnnoreka [JOK
xenesa (1) u sxemnesa (111) https://m.edso00.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIUS
3HAHUI
[IpaxTuueckas padora Ne 7.
59 Pemrenue skcnepuMeHTaIbHBIX bubmmoreka [JOK
3a7a4 1o Teme «BaskHelmue https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COSTUHEHUS
Brruncnenus mo ypaBHEHUSM
XUMHUYECKHUX PEAKIIHA, €CIIH OJIHH
60 U3 PEareHToB JIaH B N30BITKE WIN bubmmnoreka HOK
COZEPKUT IpUMeCH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JOJIH BBIX0Ja MPOIYKTA
peakuuu
61 O06o001meHre U CHCTEMAaTH3aIIH
3HaHUI
Kontponbnas padota Ne4 o teme
62 «BaxneHme MeTaIbl ¥ UX

COETMHEHU S
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63 BemiectBa u marepuassi B 1 bubmmoreka [JOK
HOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHUE 1 bubnmnoreka HOK
OKpY>Karollen cpeibl https://m.edso0.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubmmoreka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edso0.ru/00ae4270
66 PesepBHelil ypok. O000IICHHE 1 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O6001eHne 1 1 bubnuorexa [IOK
CUCTEMaTU3alus 3HAHUU https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O60011eHNE U 1 Bbu6moreka [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Xumusi, 8 kiace/ ['abpuensa O.C., Octpoymos N.I'., Cnaakos C.A.,
AxnnonepHoe obmectBo «M3narenscTBo «IIpocBemienne»
* Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB W.I'., Cnagkor C.A.,

AKI_[I/IOHepHOG O6HICCTBO «I/I?;,Z[aTeJIBCTBO «HpOCBGIHeHI/IG»

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA
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