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MNOACHUTEJIBHASA 3AIINCKA

PaGouast mporpaMmma o XMMUM Ha ypOBHE OCHOBHOTO O0IIero oOpa3oBaHus
COCTaBJICHA Ha OCHOBE MOJIOKEHHUM U TpeOOBAHMM K pe3ysibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHOM MpOorpaMMbl, pe/IcTaBlIeHHbIX B DenepalibHOM
roCcyJIapCTBEHHOM 00pa30BaTEILHOM CTaHIapTE OCHOBHOTO 00IIEro 00pa3oBaHusl,
YTBEPXKACHHOTO IpUKa3oM MuHucTepcTBa oOpazoBanus u Hayku PO Ne 287 ot
31.05.2021, ¢ yuerom ITpumepHOIi TporpaMmbl BOCIIUTAHHUS,

Ha 6a3e uentpa «Touka poctay obecrieunBaeTcs peain3ainns 00pa3oBaTEIbHbBIX
MPOrPaMM €CTECTBEHHOHAYYHOW M TEXHOJIOTHUYECKOW HAITPABICHHOCTEM,
pa3pabOTaHHBIX B COOTBETCTBUU C TPEOOBAHUSIMHU 3aKOHO/IATEIbCTBA B cpepe
o0Opa3oBaHus U ¢ yue€ToM pexkomeHaanui denepanibHOro oneparopa yueoHOro
npeameta «Xumus». O6pazoBaTesbHas MPOrpaMMa MO3BOJISIET HHTETPUPOBAThH
peanu3yeMsble 31€Ch OAXO0bI, CTPYKTYPY U COAEPKaHUE IIPU OpraHU3alun
oOyueHus: XUMUU B 8—9 KkJaccax, BBICTPOEHHOM Ha 0a3e J11000ro U3 JOCTYIHbIX
yaueOHO-MeTonuueckux komriekcoB (YMK). Mcnonb3oBanue o0opyoBaHus
LEHTpa

«Touka pocTa» MO3BOJISIET CO3/1aTh YCIOBHSL:

() ny1st paclumpeHus CoJlep KaHusl IKOJIbHOIO XUMMUYECKOTo 00pa3oBaHus;

] 715t TOBBIIIIEHUSI TO3HABATEIPHOM aKTUBHOCTH OOYYaIOIINUXCS B
€CTEeCTBEHHOHAYYHOU 00J1aCTH;

1 anis pa3BuTUS TUYHOCTU peOeHKa B Mpolecce 00yUeHUs] XUMUH, eTo
CocOOHOCTEH, (hOpMUPOBAHMS U yIOBIETBOPEHHS COLIUAIIBHO 3HAUUMBbIX
WHTEPECOB U MOTPEOHOCTEN;

*1171s1 pabOTHI ¢ OMAPESHHBIMU ITKOJIBHUKAMHU, OpPTaHU3aIMA UX Pa3BUTHS B
Pa3JIMUHBIX 00JACTAX 00pa30BaTEIbHON, TBOPUYECKON JEATEIIBHOCTH.
[Tpumensis 1udpoBbie JTA0OPATOPUM HA YPOKaX XHMHH, yYalTUECs CMOTYT

BBITIOJTHUTh MHOKECTBO JJaOOPATOPHBIX PadOT M AKCIEPUMEHTOB MO Mporpamme
OCHOBHOM IIKOJIBI.

[Iporpamma 1O XUMHUM Ha YPOBHE OCHOBHOIO OO0IIEro o0O0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepanbHOil pabodeil mporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICTIIIUU MPENOAaBaHus YIeOHOTO TIpeIMeTa « XUMHUS)
B 00pa3oBarteNibHBIX opranu3anusix Poccuiickoit denepanuu.

[Iporpamma 1Mo XuMmuU Oa€T TPEACTaBICHHE O LEJAX, OOIIed CTpaTeruu
oOyuyeHusl, BOCIUTAHUS M PaA3BUTHUA OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera,  yCTaHaBIMBAaeT — 00s3aTENIbHOE  MPEIMETHOE CoJZIepKaHue,
npeIycMaTpuBaeT pachpeiielieHue €ro o KijaccaM U CTPYKTYPHUPOBaHHUE II0



paznenaM M TeMaM MpPOrpaMMbl O XHMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
KaueCTBEHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHS] XHUMHU C Yy4€TOM  MEXKIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
0COOEHHOCTEM  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH IpeaMeTa IS
peanu3anuyu TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEebHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs, a TakKe TPeOOBaHHUH K
pe3ynbTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1IEJIeH W3YUYEHUs MPEIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATETbHOCTH O00yYaroumerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHUsI.

3HaHWE XWMHH CIY>)KUT OCHOBOH Juisi (OPMHUPOBAHUS MHPOBO33PCHHUS
00y4aroIIerocsi, ero MpeACTaBICHUN O MAaTePUAIBHOM €IUHCTBE MHUPA, BAKHYIO
poJib UTparoT (OpMUPYEMbIE XUMHUEH NPEJICTABICHUS O B3aWMOIIPEBPAIICHUSIX
PHEPTrUd M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O IMYTSAX PEIICHHS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM U 3KOJOTUYECKOW 0€30MaCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3ydyenne xumuu:

CIIOCOOCTBYET  pealiM3alldd  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopMHUpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATBEHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBIIUICHUS W TBOPUYECKUX CIIOCOOHOCTEU
OoOy4arommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4yeOHOM  JIeSITEIBHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIEIOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM €SI TEIbHOCTH;

3HAKOMHUT CO CHEeU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsiia HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATAroM B POPMHUPOBAHUU €CTECTBEHHO--HAYUYHOU IPaMOTHOCTH O0yYaromuxcs;

criocoOCTBYeT (hOPMHUPOBAHUIO IICHHOCTHOTO OTHOIICHHUS K €CTCCTBEHHO-
-Hay4YHbIM 3HAHMM, K IPUPOJIE, K UEIIOBEKY, BHOCUT CBOI BKJIaJ B 3KOJIOTHYECKOE
oOpa3zoBaHHEe 00yUYarOITUXCSI.

JlanHble HampaBlieHHs B OOyYEHMHM XMMHUHM OOECHEUYMBAIOTCA CIELH(PUKON
COJIepKaHMsl  y4eOHOTrO  MpeaMeTa, KOTOPBIM  SABJISETCS  NeJaroruyecku
aJIanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKU XUMHH Ha OMPEeIEHHOM dTare eé
pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111er0 00pa3oBaHUs OPUEHTUPOBAH HA
OCBOCHHE OOYYAIOIIMMUCS CHCTEMBI TEPBOHAYAIBHBIX TOHATHUM XUMHUU, OCHOB
HEOPTraHUYECKOM XHUMHUU U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUHU
OPraHUYECKON XUMMUHU.

CtpykTypa coaepkaHus MPOTpaMMbI TI0O XMMUU CPOpMUpOBaHA HAa OCHOBE
CUCTEMHOr0 moaxoaa k e€ mzydeHutro. CopeprkaHue CKIIAJbIBAETCS U3 CHUCTEMBI



MOHSITUN O XUMHYECKOM 3JIEMEHTE M BEIIISCTBE M CUCTEMBbI MOHATHM O XMMHUUYECKOM
peakiuu. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTaHM30BaHbI TIO TMPUHIIUAITY
MOCIIETIOBATEILHOTO Pa3BUTHS 3HAHWM HA OCHOBE TEOPETUYECKUX MPEIACTABICHUN
Pa3HOT0 YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

— Y4YEHHUS O CTPOCHUHU aTOMa U XMMHYECKOU CBA3H;

— TpencTaBieHUN 00 AIEKTPOIUTHYCCKOW UCCOIMAIMA BEIIECTB B
pacTBOpax.

Teopernueckre 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKU
MOJTYYEHHBIX U OCMBICJIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEA0BATEILHO OT OJTHOTO
YpPOBHSI K JPYyroMy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOYKHOCTEW MPAKTHUYECKOTO MPUMEHEHHUSI M TOIYyYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHE TMPOrpaMMbl IO XHMHH CIOCOOCTBYeT  (POpPMHpPOBAHHIO
IIPEACTABICHNS] O XUMHYECKON COCTABISIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTHKE
€€ CHCTEMHOM NPHUPOAbI, IEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHU NPOUCXOJIUT C MNPHUBICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYCOHBIX NpeAMeToB: «OKpyXKalomui MHpY,
«buonorus. 5—7 knaccel» U «PuU3KKa. 7 KIaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHME 3HAHUN OCHOB
XUMHUUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIESTEIIbHOCTH YEJOBEKAa W KaK OJHOIO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3agaya y4eOHOro mpeaMera COCTOMT B (OPMUPOBAHUU CHUCTEMBl XUMHYCCKHX
3HaHUN — BaKHEUINX (PaKTOB, MOHATHUM, 3aKOHOB M TEOPETUUCCKUX MOJIOKCHUH,
JIOCTYIHBIX 00OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
NPUOOIIEHUM K HAyYHBIM METOJaM T[O3HAaHUS TMPU M3YYCHUU BELIECTB U
XUMHUYCCKUX Peakiuii, B (GOPMUPOBAHUH M PA3BUTHHU MTO3HABATEIbHBIX YMEHUN U
WX TPHUMEHEHHH B YYCOHO-TIO3HABATCIBHONW HM  Y4eOHO-MCCIICAOBATEIHLCKOM
JIeATEIbHOCTH, OCBOEHHUU TpaBWJI O€30MacHOro OOpallleHHs ¢ BeIleCTBaMU B
MMOBCEIHEBHOM KU3HU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HAYCHHUE IPUOOPEITN TaKHUE IISITH, KaK:

— (QopMmupoBaHUE WHTEIUICKTYJIbHO PAa3BUTOM JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITCIIBHOMY TNPUHSTHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSM KU3HU;

— HampaBJICHHOCTh OOYy4YeHUST HA  CHUCTEMAaTHYECKOE MPUOOIICHUE
OOyJarommMxcsi K CaMOCTOSTEILHOW TO3HABATEILHON JEATEIbHOCTH, HAyYHBIM



METOJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIHOCOOHOCTEH K
XUMUU;

— obecrnieyeHune yCIoBHM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyHarOIUMUCS
OMNbITa PAa3HOOOPA3HON NEATEIBHOCTH, IMO3HAHMS M CaMOIO3HAHUA, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLNI), UMEIOIINX YHHBEPCAIBHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— ¢opmupoBanue o00meld (YHKIIMOHATBHOM M  €CTeCTBEHHO-HAYYHOMN
IPAMOTHOCTH, B TOM YHCI€ YMEHHH OOBACHATH M OLEHUBATH SIBJICHUSA
OKPYXAIOIIEr0 MHpA, UCIOJIb3YsS 3HAHUS W OMBIT, MOJIYYCHHBIC MPU H3YYCHUU
XUMHUH, MPUMEHITh HMX IMpPU PEIIEHWHW NTpo0JeM B MOBCEIHEBHOW KU3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOyyaroummxcsi T'yMaHUCTHUYECKUX OTHOILIEHU,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH IKOJIOTHYECKHU
LEJ€CO00Pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAllUM K OOYyYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CaMOBOCIIMTAaHUID Ha OCHOBE YCBOEHHMS OOILIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpO(HIIA M HANpPaBICHHOCTH NAJbHEUIIErO
oOyJeHus.

OOwiee YuCIO YacoB, OTBEAEHHBIX JMJI1 HM3yYEHUsS XHMHUUM Ha YpOBHE
OCHOBHOTO 00111eTO 00pa3zoBanHus, cocTaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2
yaca B HEJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posb XMMUM B )KU3HHU YENOBEKA. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE dJIEeMEHThl. CHUMBOJBI XHMHYECKHUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuUTENbHAs MOJIEKYJIsIpHas Macca. MaccoBasi J0Jisi XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Pu3NYeCKUe U XUMHUUYECKUE SBJICHUS. XMMHUECKas peakuus U €€ MpU3HaKu.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTopHbIM 00OpPYAOBaHUEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOU MPOBOJIOKH, B3aUMOJICHCTBHE Mela C KUCIIOTOMN) SBJICHU, HAOMI0IeHUE U
ONMKCAaHWE NPU3HAKOB MPOTEKAHUsS XMMHUYECKHX peakluil (pasiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pacTBopoM cosr meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsl MaccChl, CO3JaHUE MOJENEH MOJIEeKYII
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcuabl. [Ipumenenue xuciopoaa. CrocoObl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKUuu. TOIUIMBO: yrojb U METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyuyeHus. KucmoTsl u conu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpasyromue. Homenknatypa oxcunoB. Dusnueckue U XUMHUECKHE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BHUJICOMATEPUAIIOB), HAOIOICHUE 00pa3lioB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BAaHHUE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydyeHue B3aumopeiictBua okcupga menu (1) ¢ pacTBopoM cepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IHepuoauueckui 3axkoH u Ilepuoguuyeckass cucreMa XUMHYECKHUX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). JIEMEHThI, KOTOpPhIE 00pa3yloT aM(pOTEPHBIE OKCHUIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Tepronnueckoit cucrembl xumudeckux 3emeHToB JI. . Menneneesa. Ileprnoast
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoii cucremsl [[. WM. MenneneeBa. XapakTepuCTUKa XUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnoanueckoro 3akona u [lepuoanyeckoil CUCTEMBI XUMHUYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBJISIETCS 4YE€pe3 MKCIOJIb30BAaHHE KakK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJIEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, TIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucTeMa XUMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BemiecTBa: BHIbl XUMHUYECKOW CBSI3U. THIBI KPUCTAITMYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTaHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEeW OKMCIICHUS XUMHUYECKUX DJIEMEHTOB, MO 0OpaTUMOCTH, O
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsatne o xumMmuyeckoM paBHoBecuu. DaKTOPBHI,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKIuu. CocraBiieHue YpaBHEHHUI



OKHCJIUTEIBbHO--BOCCTAHOBUTENIbHBIX ~ PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XUMHU4ecKkoil cBsizu. CteneHs auccouuanuu. CHUIbHbBIC U C1A0bIE SJIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHbIe peakii Ha HOHBL. [[OHSATHE O TMAPOIIU3E COIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUUYECKOU peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKAHUS  peakuuil HMOHHOrO  OOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOIIBIO KAYECTBEHHBIX pPEAKIMA HA HOHBI, PEIICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJIEHCTBHE C METaUIaM{, HEMeTaUlaMU, IIeJIo4aMu). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCHIIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUCIOThI. CONMM CEpHOM KUCIIOThI, KAYECTBEHHAs PEAKLIMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 3jeMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHUA. A30T, PaclpoCTpaHEHHE B IPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyeckrue u XMMHUECKHUE CBOMCTBA, OMy4YeHne U npuMeHeHnue. Conu aMMOHus,
uX pU3NYeCKUue U XUMHUUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl aMMOHMS. A30THasi KHCIOTa, €€ MOJydyeHHe, (PU3NYECKUEe U XUMUYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M CHenu(Uueckue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(UKalMKM, PACIPOCTpAaHEHHE B TNPUPOJE, (PU3MUECKHE U XHUMUYECKUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX MepepaboTku (OEH3WH), UX POJb B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: XKMpax, OeKax, yriieBojax — 1 ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue M XHUMHYECKHE CBOMCTBA, IOJy4YE€HUE U
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BAaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [IpobiemMbr 6€30macHOr0 MCIOIb30BaHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
X TIPOTEKAHWsI, OIBITHI, OTPAKAIOIMME (PU3NUECKHE M XUMHUYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOACHUE TIpoliecca OOyrIMBaHUs caxapa Ioj JAeiCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBJICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUeCTBEHHON peaKIK Ha Cyibdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, ¢ochopa U HUX COCIAUHECHUH (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PocdaT-uoOH U M3yYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM TMPOMBIIICHHOCTH, PEIICHUE HSKCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtajuimdeckasi CBI3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CraBbl (CTallb, YyT'YH, AIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe Hatpus U Kanus). OKCUasl u



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuoanueckont cucreMe xumuueckux aneMeHToB JI. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOEHHE atoma, HaXOXIAEHUE B mpupojae. Pusnueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxoxJacHUE B mpupoac. Duszmueckne u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, H3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCIOJIb30BAaHWE  BHJICOMATEPHAIOB), TMPH3HAKOB  IMPOTEKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabGIrOIEHUE W OMUCAHUE MPOLIECCOB OKPAITMBAHHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, aanee — [1/IK). Ponb xumMuu B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILIECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO IIHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KiIacCH(PUKAIMI, TEPUOAUIHOCTh, HAOIIOJCHHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMBI, PATUOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUN 3apsii, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COIHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JIM4HOCTHBIE  pe3yNbTAaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIEAWI0, MOHWMAaHUS 3HAYEHHS XMMHUYECKOM HAYKH B JKU3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 yCTPOUCTBE MUpa U OOIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTH TMpH
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHHE H TIOCTYIIKM CBOMUX TOBApHUILEH C TO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKU M COCTAaBIAIOLLINE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

I03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYCHUE HOBBIX 3HAHUHU IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOil, MOCTYMHBIMU TEXHHUUYECKHMMH CpEIACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMupPOBAHUS KYJIBTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJNIIO/IEHUST MpaBui OE30MACHOCTH TpU  OOpalleHUuH ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW IO XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIeHON Npo(eCCUOHATIBHON IEATEIbHOCTH U Pa3BUTHSI HEOOXOJUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
O6e3omacHOro o0Opas3a >KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH MPUMEHATh 3HAHUS, MOJy4aeMble NMPU WU3YYCHUU XUMHH, IJIs
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHHS, YMEHHs PyKOBOJCTBOBAaTbCS UM B IO3HABATEIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIKII, TUIIOTE3a, (PaKT, cUcTeMa, MPOLECC, SIKCIIEPUMEHT U APYTOE.), KOTOPhIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPHIE 00OECIeunBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH 711 KIACCH(UKAIMA XUMHUYECKHUX BEIIECTB W XUMHUYECKHX DPEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATH B TIPOIECCEe TMO3HAHUS TOHATUS (MIPEIMETHBIC U
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SIBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

NMPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIMU M IMPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABISATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel WHTepHETa), KPUTUYECKH OIICHWBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJa4ll HECIOXKHBIMU CXEMaMH, JharpamMmaMu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35MCTBA M TPAHCIOPTA HA COCTOSHUE OKPYKAIOUIEH IPUPOIHOU
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHBbIE  pE3yJbTaThl  IO3HABATEIbHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4EeOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIECHHOTO HaHHOW (enepasbHON pabodeil mporpaMMon,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO M MPUMEHEHHIO B PA3IMYHBIX YICOHBIX M HOBBIX CUTYAITUsX.

K xonIiy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTa, OCHOBAaHHUE, COJb, DJIEKTPOOTPHUIATEIBHOCTb, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToMa, JJEKTPOHHBIM CJIOW aToMma, aTOMHasi OpOWTalb, PAaAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX TMOHATHA U
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKUCIEHUS  DJJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOAUYECKON 3aBUCUMOCTU CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3juyaTh TMIOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeiCHUe UX 0 SJEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIY M COCTaBy YYACTBYIOUIUMX B pPEAKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE TMPUYUHHO--CIICJCTBEHHBIX CBSI3€H — ISl U3y4Y€HHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BCIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMHU IO BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh M MPOBOAUTH  XMUMHYECKHE  OKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIy oOydeHnus B 9 kjiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKUCJIEHHE U  BOCCTAaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPTaHWUUYECKUX COCAMHEHUMN, TUI KPUCTATUTMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
pasziuyaTh MOHATHUS «TJaBHas mnoArpynna (A-rpymnma)» U «1modoyHas
noarpynmna (b-rpynma)», manble u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB MW 3apsij Alpa, OOIIee YHUCIO OJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATH XUMHUUYECKUE DJIEMEHTHI, HEOPraHUUECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIIECTB, MOATBEPXKAasl OIMKHCaHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, ypaBHEHHUS pEaKlWid, MOATBEPKIAIOMNX CYIIECTBOBAHHE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTpPOCHWS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIESCTB (aMMHUaKa U YTIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS ¥ HWOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEIbHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBA3€H — NJIsi WM3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoauyecTBO 9acoB
Ne HaumenoBaHue pa3jiesioB U dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bceero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumust — BakHas 00J1acThb

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

yeJoBeKa

12 BemectBa 1 xuMuueckue 19 1 bubnnoreka IIOK

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

Hroro o pasneny 25

Pa3znen 2. BaxxHelilue npeacTaBuTe/ I HEOPraHUYeCKUX BelleCTB
51 Boznyx. Kucnopon. Ilonsitue 18 1 1 bubnmnorexka HOK

' 00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' U COJIAX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 10 1 1 bu6mmoreka [IOK

' OCHOBAHHUAX https://m.eds00.ru/7f41837¢c
54 OCHOBHBIE KJIACCHI 14 1 1 bubmuotexa [JOK

' HEOPraHMYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837c

Hroro no paszneny 50

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHDBIE P€aKIuu



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

Ilepronnueckuii 3aKOH U
31 [Tepuonnueckas cucrema 9 bubnuoteka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.
3.2 OKHUCIIUTEIBHO- 9 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnuoteka LIOK
Hroro o pasxery 18 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yruyOneHne 3HAHUMA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HeMeTaJJILI M BX CO€IHHEHUSA
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJsun4yecTBo yacos JJIeKTPOHHBbIE Hcnoan3yemoe
Ne Jlara
undgposbie odopyaoBaHue
n/ Tema ypoka Bcer  KoHTpoabH [MpakTuyeck H3Yy4YeHH
oOpa3oBaTesibHbIE nentpa «Touka
n 0 ble padoThI He padoTsbl b
pecypchl pocTtay
[Ipenmert xumuu. Ponb
pedl bubmuoreka [JOK
XUMWH B KU3HU
1 1 https://m.edsoo.ru/ff0d21
yenoseka. Tena u 0
BEIIIECTBA -
[TonsitTue 06 nucropuu
P bubmuorexa [JOK
BO3HUKHOBEHUS U
1 6 https://m.edsoo.ru/ff0d22
Pa3BUTHUS XHUMHH. 76
XWMUA B CUCTEME HAYK. -
Tena u BemecTna. bubnuorexa [JOK
dusnueckue u 1 7 https://m.edsoo.ru/00adb7e
XHMHYECKHUE CBOMCTBA 2
BEILIECTB
duznueckue u bu6mmorexa [IOK
XUMHYECKHUE ABICHUSA 1 8 https://m.edsoo.ru/00adbac
6
IIpencraBnenus o
HAayYHOM ITO3HAHUU Ha
SMITUPUIECKOM YPOBHE:!
HaOII0IEHNE,
H3MepeHue, 1 13
SKCIEPUMEHT,
MOJICIUPOBAHUE.
[TonsiTue o MeTomax
paboOTHl C XUMHUYECKUMU



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e

BEIIECTBAMU.
O6opynoBanue
IIKOJIbHOM XMMHYSCKOM
nabopaTtopuu

[TpakTuyeckas pabora Lucposas
nmabopaTopus
No 1 «IIpaBumna paboTsI Bu6morexa LIOK Releon ¢ aTYHKOM
6 b 1aboparopiit i 14 https://m.edsoo.ru/ffod23 | >7CKTPOHPOBORHOC
pUEMBI OOpaIIeHHS C dc 1 [udposas
1abopaTopHbIM - nadoparopust
06OPYIOBAHHEM Releon ¢ garunkom
MYTHOCTH
YucTele BellecTBa U Bubmmorera LIOK
7 15 https://m.edsoo.ru/ff0d26
CMECH. ca
bubmuoreka [JOK
3 CriocoObI pa3ziencHus 20 https://m.edsoo.ru/00adc28
cMmeceit
[IpakTuueckas pabota
Ne 2 «Pasznenenue bu6mmoreka [IOK
9 cMmeceit (Ha mpumepe 21 https://m.edsoo.ru/ff0d28
OYHCTKH MTOBAPEHHOM c8
COJIN)»
bu6mmorexa [IOK
10 ATOMBI M MOJIEKYJIBI 22 https://m.edsoo.ru/ff0d2a
6¢C
XuMuveckue
bubmuorexa [JOK
11 DIEMEHTEL. SHAKIL 27 https://m.edsoo.ru/ff0d2b

(CUMBOJIBI) XUMHUYECKUX
3JIEMEHTOB

e8



https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8

[IpocTeie u cnoxHbIE

bubmuoreka [JOK

12 28 https://m.edsoo.ru/ff0d2a
BEIICCTBA 6¢
Bemecrsa bubmuoreka [JOK
13~ MOJCKYIApHOIO 1 29 https://m.edsoo.ru/00add8b
HEMOJICKYJIIPHOTO 5
CTPOCHHS
Xumuueckast popmynia. bubmmorexa [IOK
14 BanenrtHocTs aTOMOB 4.10 https://m.edsoo.ru/00add9d
XUMHAYECKHMX DJIEMEHTOB 4
3 bubmuoreka [JOK
15 AKOH HOCTORHCTEA 5 https://m.edsoo.ru/ff0d2e
cocTaBa BEIIECTB. a6
Onpenenenue bu6mmoreka [JOK
16  BWICHTHOCTH aTOMOB IO 5 https://m.edsoo.ru/00addbf
(dbopMynaM OMHAPHBIX a
COCJIMHEHU
OtHocuTenbHas BuGmorexa LIOK
17 ATOMHA Maced. 11 https://m.edsoo.ru/ff0d32
OtHocuTenbHas 3c
MOJIEKYJIIpHAs Macca T
Boraucnenus bu6mmorexa [IOK
OTHOCHUTEIIbHOM https://m.edsoo.ru/00addfe
18  MOJEKYIAPHOM MacChI 12 2
BEILECTB, MOJISIPHOU
MacChl, MacChl BEILIECTB H
KOJIMYECTBA BEIICCTBA
MaccoBas nons bubmuorexa [JOK
19 XHMHYECKOTO DJIEMEHTA 13 https://m.edsoo.ru/ff0d35
B COEIUHEHNN Oc
20  Borumcienus MaccoBoit 18 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c

JI0JTA XUMHYECKOTO
aJIeMeHTa 1o hopmyIie

https://m.edsoo.ru/00ade34
8

COCIMHCHHS
Haxoxnenue bu6mmoreka [JOK
o1  Tpocreiimieii Gopmyssl 19 https://m.edsoo.ru/00ade48
BEILIECTBA 10 MACCOBBIM 8
JIOJISIM JIEMEHTOB
KomnuecTBo BemecTna bubmmorexa LIOK
22 B ' 20 https://m.edsoo.ru/ff0d52
Mouib.
30
BzaumocBs3b bubmuorexka [JOK
93 KOJMYECTBA, MACCHI 1 o5 https://m.edsoo.ru/00ade64
YHClia CTPYKTYPHBIX a
€IMHUI] BEIIECTBA
Mousiprast macca cmecu bubmmorexa [IOK
oq ~ BEIIECTB 26 gttps://m.edsoo.ru/OOade80
MonbsHas goms bu6mmoreka [IOK
25 | XUMHYECKOIO 3JIEMEHTA B 27 https://m.edsoo.ru/00adea?
COCTMHCHUH 8
o
XHHJEESSEEZ :BJ'ICHI/I}I bubmorexa LIOK
26 ] https://m.edsoo.ru/ff0d37f
XuMmudeckas peakius u 3
€€ MPU3HAKH. -
oo
27 THECTB. https://m.edsoo.ru/ff0d3b
XuMuveckue 38
ypaBHEHUS -
28 ATOMHO-MOJIEKYJISIpHAs bubnuorexa [IOK

teopusd. JKu3Hb u

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



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/00adeea6

neaTeabHocTs M. B.
JlomoHOCOBa

XUMHUYECKUE YPABHEHUS

6

bubmuoreka [JOK

29 https://m.edsoo.ru/00adf00
4
THIBI XUMHYECKUX bubmuoreka [JOK
30 peakiuii gttps://m.edsoo.ru/OOadf18
Pacdé€Tel Mo XuMuueCKuM bubmuorexa [JOK
YpaBHEHUSIM KOJIMYECTBA https://m.edsoo.ru/00adf30
31  u macchl HCXOMHBIX 6
BEILIECTB UJTU TIPOYKTOB
peakiu
Beruucnenus
KOJIMYECTBA, MACChI bubmuoreka [JOK
32 BEIECTBA 110 https://m.edsoo.ru/ff0d57
YpaBHEHHSIM 08
XUMHUYECKUX PEAKIUN
Knaccudukanms
XUMHUYECKHX PEAKLUN bubnuorexa [JOK
33 (coemuHEeHMS, https://m.edsoo.ru/ff0d3f3
pasoKeHus, 4
3aMeleHus, OOMeHa)
M. B. JIomoHOCOB —
YHCHBI BuGanorexa LIOK
3q  OUTWICTOTCANCT. https://m.eds00.ru/ff0d40

O06001IeHne 1
cUCTEMaTHU3alIHs
3HaHUH

c4



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4

KonrponsHas pabora
Nel o Teme «Bemiectsa

bubmuoreka [JOK

35 https://m.edsoo.ru/ff0d42
1 XUMUYECKHE 90
peaknun» _
Bo3nyx — cmech ra3os.
Cocras Bo3myxa. bubnmoreka [JOK

36 Kuciopox — smemeHT https://m.edsoo.ru/ff0d44
Y TIPOCTOE BEIIECTBO. 8e
O30H
3akoH ABorajpo. bubmmorexa [IOK

37 Mosnsipablii 00bEM https://m.edsoo.ru/00ae00
ra3oB 6¢c
Brruncienusa o0néma,
KOJIMYECTBA BEIICCTRA bubmuoreka [JOK

38 rasa 1o U3BECTHOMY €ro https://m.edso00.ru/00ae02
KOJIMYECTBY BEIIIECTBA, fe
00BEMY
OtHOcHTENbHAS Bubnuorexa LIOK

39 https://m.edsoo.ru/00ae05
IIJIOTHOCTH Ira30oB @
Onpenenenue
OTHOCHUTEIBLHOM
MOJIEKYJIIPHON MacChl bubnuorexa [JOK

40 ra3zo00pa3Horo https://m.edsoo.ru/00ae0b
BEIIECTBA 10 U3BECTHOM 2
OTHOCHUTEIBLHOM
TJIOTHOCTH

41 Boraucnenus bu6mmoreka [IOK
OTHOCHUTEITLHOU https://m.edsoo.ru/00ae0e



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

MOJIEKYJIIPHON MACCBI
rasa o U3BECTHOM
OTHOCHUTEIIBHOU
IUIOTHOCTHU

O0OBEMHBIE OTHOILLIEHUS

bubmuoreka [JOK

42 ra3oB MPH XUMUYECKUX https://m.edsoo.ru/00ae10
peaKIusx 3e
dusnueckue u
XUMHUYCCKHE CBOMCTBA bubmuoreka [JOK
43 KUCJIOpo/a (peakiuuu https://m.edso0.ru/ff0d46
OKHCJICHUSI, TOPEHUE). 14
[TonsiTre 06 oxcuaax
Crioco0bl nostyueHus
iesiopona B bubmmoreka [JOK
44 Jabopatopu i https://m.edsoo.ru/ff0d49
MPOMBIIUICHHOCTH. 7a
[Tpumenenue o
KHCIIOpoJa
TennoBoii 3¢ ekt
XUMHUYECKON PEAKIINN,
TTIOHSITHE O bu6mmorexa [IOK
45 TEPMOXHUMUYECKOM https://m.edsoo.ru/ff0d47
YpaBHEHMH, 3K30- U 90
IHJIOTEPMHUUECKHX
peaknusx
Tomnuso (HedTh, yromib Butmorexa LIOK
46 M MeTaR). 3arpssHenne https://m.edsoo.ru/ff0d4c

BO3yXa, CIIOCOOBI €T0
NpeaOTBpAIICHU A

4a



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a

[TpakTuyeckas pabora
Ne 3 mo Teme

bu6mmoreka [JOK

47 «[Tonyuenue u https://m.edsoo.ru/ff0d4a
coOupaHue KMCIOPoa, e2
U3Y4YE€HUE €ro CBOMCTBY
Kpyrosopot kuciopona bubmorexa LIOK
48 https://m.edsoo.ru/00ael5
B [IPUpOJIE
ed
O30H — amoTponHas bubmmoreka [JOK
49 Mo (UKL https://m.edsoo.ru/00ael5
KHCIIOpOJa e8
Tennooii a3 dext
XUMHYCCKON peaKIlnu, BuGmiorexa LIOK
50 TEPMOXHMITACCIHE https://m.edsoo.ru/00ael5
YpaBHEHHSI, 9K30 - H o8
IHIOTEPMHUYECKUE -
peakuuu
Beruucnenus no
YpaBHCHUSIM
XMMHYECKON PEAKIUU:
KOJ‘IIf‘IGCTBa BEIIECTBA, BuGmorexa IOK
51 001EMa, MACCEI 110 https://m.edso0.ru/00ae18
WU3BECTHOMY 36
KOJIMYECTBY BEIIECTBa, -
00BEMY, Macce
peareHToB WIIN
MIPOJIYKTOB PEAKITUN
59 KontponsHas pabora Ne bubnuorexa [IOK

2 no teme "Bo3ayx.

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



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

Kucnopon. Oxcunpr"

e8

Bonopoa — snemeHt u

bu6mmoreka [JOK

53 MPOCTOE BEIIECTBO. https://m.edsoo.ru/ff0d4d
Haxoxnenue B mpupoje do
Pusnricckue . bubmuorexa [JOK

54 XHMITiecidie caorcTba https://m.edsoo.ru/ff0d4d
Bosopoa. [Ipumenenue 40
BOZOpOJA
[ToHsTHE O KUCIIOTAX U Bubmiorexa LIOK

55 https://m.edsoo.ru/ff0d50
COJISIX 42
Crioco0bl nostyueHus bubmmorexa [IOK

56 BOJIOpOJIa B https://m.edsoo.ru/ff0d4d
naboparopun do
[IpakTuueckas padbora
Ne 4 o Teme bubmuoreka [JOK

57 «[Tonyuenue u https://m.edsoo.ru/ff0d4f4
coOupaHue BOAOPO/a, 2
HU3YyYEHHUE ETO CBOMCTB)

N " bubnuoteka [JOK

58 MozspHbiit 00bEM https://m.edsoo.ru/ff0d54
ra3oB. 3aK0H ABOTaJIpo 26
Brruncienus o0bEMa,
KOJIMYECTBA BEIISCTBA bu6mmorexa [IOK

59 rasa 1o ero U3BECTHOMY https://m.edsoo.ru/ff0d55
KOJIMYECTBY BEIIECTBA a0
Wi 00bEMY

60 Brrunciienus 00EM0B bu6nmoreka [JOK



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0

ra3oB 10 YpaBHEHUIO
peaKIy Ha OCHOBE
3aKOHA 00BEMHBIX
OTHOIIICHUH T'a30B

https://m.edsoo.ru/ff0d57
08

duznueckue u

bubmuoreka [JOK

61 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/ff0d58
BOJIBI 7a
duznyeckue u bubmuoreka [JOK
62 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/ff0d58
BOJIBI 7a
CoctaB OCHOBaHMH. bubmuoreka [JOK
63 IToustre 06 https://m.edso00.ru/ff0d59
WHIUKATOpaxX e2
Bonma kak
PacTBOPHUTEIIb.
Hacepimienasie u bu6mmoreka [JOK
64 HEHACHIILIEHHEIE https://m.edsoo.ru/ff0d5b
pacTBopsl. MaccoBas 40
JIOJISl BEILIECTBA B
pacTBope
Boga kax [udposas
naboparopus
PacTBOPUTEIT. Releon
Hacermennsie u bu6mmoreka [IOK
IATYUKOM
65 HEHACHIILIEHHbIE https://m.edsoo.ru/ff0d5b
AEKTPOTIPOBOTHO
pacTBopsl. MaccoBas 40
¢ i Releon ¢
JIOJIS BEIIECTBA B
ITaTIYUKOM
pacTBope
TEeMIEPaTypPhI
66 Bopna xak bubmorexa [IOK [Mudposas



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40

PacTBOPUTEIIb.
Hacepimenasie u
HEHACHIIIEHHEIE
pacTBopbl. MaccoBast
JIOJIS BEIIECTBA B
pacTtBope

[IpakTrueckas pabota
Ne 5 o Teme
«[IpurotoBiieHne
pacTBOPOB C

https://m.edsoo.ru/ff0d5b
40

bubmuoreka [JOK

naGopaTtopus
Releon ¢
JATIAKOM
AIIEKTPOIIPOBOTHO
¢ ™1 Releon ¢
JATIAKOM
TeMIepaTrypsl

67 . https://m.edsoo.ru/ff0d5e
OHpGZ[GJI?HHOI/I ) ba
MacCcoBOM JoJiei
PacTBOPEHHOTO
BEILIECTBAY
Beruucnenus ¢
HUCTIOIb30BaHUEM bu6mmoreka [IOK
68 MTOHSTHSI «MacCcoBast https://m.edso00.ru/ff0d63
JIOJISI BEIIECTBA B 42
pacTBope»
[ToxroroBka bu6mmorexa [IOK
69 KOHTPOJILHOM paboTre https://m.edso0.ru/ff0d63
Ne3 42
KonTponbnas pabota
Ne3 o Teme « bubnmoreka [JOK
70 Bomopoa. Bona. https://m.edso0.ru/ff0d63
PacTBOpSHI. 42
OcHoBanus'"»
71 OKcHabl: COCTaB, bu6nmoreka [JOK



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342

KJIacCU(UKALIUS,
HOMEHKJIaTypa

https://m.edsoo.ru/ff0d66
de

[Tonyuenue u
XHUMHUYECKHE CBOUCTBA

bubmuoreka [JOK

72 https://m.edso0.ru/ff0d66
KHUCJIOTHBIX, OCHOBHBIX 4
1 aM(OTEpHBIX OKCHIOB —
OcHoBaHUS: COCTaB, bu6mmoreka [JOK

73 KJaccudukanusi, https://m.edsoo.ru/ff0d67
HOMCHKIJIaTypa ca
[lonyuenue u bubnuoreka [IOK

74 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/ff0d67
OCHOBaHUM ca
KHaCCHquK aI_II/I"ﬂ bu6mmoreka [JOK

75 OCHOBaF mit. llEnomm, https://m.edsoo.ru/ff0d67
HX CBOMCTBA U CIIOCOOBI ca
MOJTy4eHUs
HepactBoprumsbie BuGmorexa LIOK

76 OCH?BaHHH’ x https://m.edsoo.ru/ff0d67
CBOMCTBA U CITOCOOBI ca
MOJTy4YEeHUs
[TonsiTue 06
aM(pOTEepHBIX
TUAPOKCUIAX: bu6mmoreka [JOK

77 XUMUYECKHE CBOMCTBA U https://m.edsoo.ru/ff0d67
MOJIyYEHHE. ca
IIpumeHeHue
Ba)KHEHUIITNX OCHOBaHUHU

78 Kucnorsr: cocras, bu6mmoreka [JOK

KIaccupuKanus,

https://m.edsoo.ru/ffOdfee



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2

HOMEHKJIaTypa

2

79

80

81

82

83

84

85

[Tonyuenue u
XHUMHUYECKHE CBOMCTBA
KHUCIIOT

Conu (cpemanue):
HOMEHKJIaTypa,
CIOCOOBI MOJTYYCHHUSI,
XHUMHUYECKHE CBONCTBA

duznyeckue u
XHMHYECKHE CBOMCTBA
coiieid. [lonyyenue
coJieit

[IpakTrueckas pabota
Ne 6. Pemenue
AKCIICPUMEHTATbHBIX
3a71a4 10 TEME
«OCHOBHBIE KJIACCHI
HEOPTraHUYECKUX
COCIMHCHUI

I'eneTnyeckas cBs3b
MEXKy KJlaccamu
HeOpFaHI/I‘IGCKI/IX
COeIMHEHHNH

O0600111eH1E U
cUCTEMAaTH3aIIHs
3HAHUH

KonTponbnas padota
Ned o Teme
"OCHOBHBIE KJIACCHI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOdfee
2

bu6mmoreka [JOK
https://m.edso0.ru/00ad94
74

bubmuorexa [JOK
https://m.edso0.ru/00ad94
74

bubmuorexa [JOK
https://m.edso0.ru/00ad9b
ic

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9a
50

bu6mmoreka [JOK
https://m.edsoo0.ru/00ad9c
b2

bu6mmoreka [IOK
https://m.edsoo0.ru/00ad9e
la



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a

HEOPraHUYeCKUX
coenuHeHun"

IIepBble ONBITKH

KIacCH(pHUKAITUK bubarorexa [JOK
86 HUMITHECHIX https://m.edsoo.ru/00ad9f
aJieMeHTOB. [loHsTHE O fa
TPYyIIax CXOIHBIX -
3JIEMEHTOB
[Tepuonnueckuii 3aKOH
u Ilepnoamueckas bubmmorexa [IOK
87 cUCTEMA XUMUYECKUX https://m.edsoo.ru/00ada5
snementoB /1. U. 2C
Menneneesa
TlepuoEL, rpymsI bubmuoreka [JOK
88 ’ ’ https://m.edsoo.ru/00ada5
MOATPYTIIIBI
2C
CrpoeHue aTOMOB. bubnunoreka [JOK
89 CocrtaB aTOMHBIX SIJIED. https://m.edsoo.ru/00ada3
H3oToms! 42
Crpoenue
ANEKTPOHHBIX 000TI0UEK BuGmiorexa LIOK
90 aTOMOB BHeMeHTOB https://m.edsoo.ru/00ada6
[Tepuonnueckoi
bc
cuctemsl J[. H.
Menneneena
XapakTepuctuka BuGmiorexa LIOK
91 HIMITACCIOTO SIIENCHTa https://m.edsoo.ru/00ada8

I10 €T0 MOJIOKEHUIO B
[Tepuonnueckoi

24



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824

cucreme JI. U.
Menpeneena

3HavyeHue
[Tepuoanueckoro
3aKOHA JUJIsl Pa3BUTHSL

bubmuoreka [JOK

92 HAYKU U TpakTHKH. []. https://m.edsoo.ru/00ada9
W. Mennenee — 6e
Y4EHBIN, IeJIaror U
rpaKIaHUH
DNEeKTPOOTPULIATETEHOC bubnmoreka [JOK
93 Th aTOMOB XMMHYECKUX https://m.edsoo.ru/00adaa
JJIEMEHTOB b8
HMonnas xumMudeckas bubmorexa LIOK
94 https://m.edsoo.ru/00adac
CBSI3b 34
KoBanentnas nmomnsipHas bubmmorexa LIOK
95 https://m.edsoo.ru/00adaa
XUMHUYECKast CBSI3b
b8
KoBanentHas bu6mmoreka [JOK
96 HETIOoJIsIpHAs https://m.edsoo.ru/00adaa
XHMHYECKas CBS3b b9
bu6mmoreka [IOK
97 CreneHb OKUCIEHHS https://m.edsoo.ru/00adae
28
OKHUCIUTETBHO- bu6mmorexa [IOK
98 BOCCTAHOBUTEILHEIE https://m.edsoo.ru/00adb0
peakuu 76
99 OKHCIUTEIN U bu6nmoreka [JOK



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

BOCCTAHOBUTEIHN https://m.edsoo.ru/00adb0
76
KonrponsHas pabora
Neo5 o reme «CtpoeHue bubmorexa [IOK
OIIOT

100 p 1 https://m.edso0.ru/00adb4
aToMa. XUMHUUYECKas 36
CBsA3b» oL
IC))GG?)eé)BHLII/I YPOK- bubnmoreka [JOK

101 odtetme 1 1 https://m.edso0.ru/00adb3
cucreMarmni3anusia 3C
3HAHUH oC
IO)?(TgB}:IjZeyEOK. bubnuoreka [JOK

102 B 1 https://m.edso0.ru/00ad9c
cucreMarmni3anusia b2
3HAHUH Bz

OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbBbIE Hcnoabzyemoe
Ne Jara
uudgposbie o0opyaoBaHue
n/ Tema ypoka Bcer Kourpoabubl  IIpakTudyeckm  HM3Y4YeHH
oOpa3oBaTe/ibHbIE nentpa «Touka
I 0 e padoThI e padoThlI El
pecypcbl pocTtay
[Tepuoanueckuit
3aKOH.
[Tepuoanueckas Bubanoreka IJOK
cucrema 1 https://m.edsoo.ru/00adb59
XUMHUYECKUX €
anemenToB Jl. U.
Menneneesa
3aKOHOMEPHOCTH B
HM3MCHCHHUU CBOMCTB bu6nmoreka [IOK
XUMHYECKUX 1 https://m.edsoo.ru/00adb6b
3JIEMEHTOB TIEPBBIX 6
TpEX MEPUOLOB
Knaccudukanus u
HOMEHKIATYDA bubnuoreka [JOK
1 https://m.edsoo.ru/00adb7e
HEOPTraHUYECKUX )
BCIICCTB N
Buasl xumuyeckoi
bu6nuoreka [IOK
CBSI3U U TUIIBI
1 https://m.edsoo.ru/00adbac
KPUCTAJUTHIECKUX 5
peLETOK B
KonTponbHas
pabota Nel mo Teme 1 1

«IIoBTOpEHuE n



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

yrayOJIeHe 3HAaHUHA
OCHOBHBIX Pa3JelioB
Kypca 8 kiacca»

Knaccudpukanus
XAMHYECKHAX
peakuuii mo
pa3IUYHBIM
MIPU3HAKAM

[TonsiTue o ckopocTu
XHUMHYECKOH
peaknuu. [lonstue o
TOMOT'E€HHBIX U
TeTEPOrCHHBIX
peaKIusx

ITonsaTue o
XUMUYECKOM
PaBHOBECHH.
®daxTopsl,

bu6nmoreka [IOK
https://m.edsoo.ru/00adbch
0

bubnnoreka IIOK
https://m.edsoo.ru/00adbe9
a

[Mudposas
nabopatopus Releon

C JaTYNKOM
SJICKTPOIIPOBOAHOCT
u Releon ¢
JATYUKOM
TEMIICPATYPhI

BJIMSIOIINE HA bu6nuoreka [IOK
CKOpOCTH https://m.edsoo.ru/00adc28
XHUMHYICCKOMN [

peaknuu u

MOJIOKEHUE

XUMHYECKOTO

paBHOBECHS

OKHCIUTENBHO- bu6mmoreka [IOK
BOCCTaHOBUTEIIHLHBIC https://m.edsoo.ru/00adcad



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade

peakiuu e
Hudposas
Teopust naboparopust Releon
BHGKTpOHHTHHGCKOfI Bubnuoteka I_IOK C JaTYUKOM
10 JIUCCOLIUAINH. https://m.edsoo.ru/00adcd6 = 3JIEKTPOIIPOBOAHOCT
CubHEIE U clTa0bIe 8 u Releon ¢
AJIEKTPOJIUTHI JATIUKOM
TEMIIEPATYPhI
bubnnoreka IIOK
HoHHbIe ypaBHEHUS
11 . https://m.edsoo.ru/00add44
peakuui
8
ndposas
XUMUYECKHe Hugp
. nabopatopus Releon
CBOUCTBA KHUCJIOT U
. bubmuorexa [JOK C JaTYMKOM
OCHOBaHHUH B CBETE
12 y https:/m.eds00.ru/00add5d = 3I€KTPOIPOBOAHOCT
IIpeicTaBICHUM 00
5 8 u Releon ¢
ANEKTPOJIUTHICCKOU
JATIAKOM
T CCOIIMAITUH
TeMIIepaTypbl
ndposas
XuMHYecKue Hngp
. . nabopatopus Releon
CBOWCTBa coOJieH B
CBETE bubmmorexa [JOK C JaTIYUKOM
13 y https://m.eds00.ru/00add8b = 31€KTPONPOBOAHOCT
MpeCTaBICHUN 00
. 2 u Releon ¢
AJIEKTPOITUTUICCKOM
JATIAKOM
T CCOIIMAITUH
TeMIepaTypbl
bu6mmoreka [IOK
Ilonstue o
14 . https://m.edso0.ru/00add9d
THIPOJIA3E COJICH 4
15 O600mmenue u bubmmorexa [JOK



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4

cucreMaTru3anus https://m.edsoo.ru/00addd1
3HAHUM 2
[udposas
[TpakTuyeckas nabopatopus Releon
pa60Ta Ne 1. Buomuorekxa I_IOK C JaTYUKOM
16 «Pemenne https://m.edsoo.ru/00addbf = 3JIEKTPOIIPOBOAHOCT
AKCIICPUMEHTAIIbHBI a u Releon ¢
X 3a7a9» JaTYNKOM
TEeMIEPaTyphl
KoHntposbHas
pabota Ne2 o Teme
«DNEeKTPOIUTUYECKA bubnuotexa [HOK
17 SI TACCOIUAITHS. https://m.edsoo.ru/00addec
XuMuueckue 0
peakiuu B
pacTBopax»
O6mmas
XapaKTepUCTHKA
- bubmuotexa [JOK
18 https://m.edsoo.ru/00addfe
XuMuveckue 2
CBOWCTBA Ha
puMepe XJiopa
XJI0pOBOZOPO.
ConsiHast KHCIIOTA,
bu6mmoreka [IOK
19 ngquecme https://m.edsoo.ru/00ade10
CBOWCTBA, 4
MOJTyYeHUE,
MIPUMCHCHHE
20 [IpakTnueckas bubmuoreka [JOK [Mudposas



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

21

22

23

24

25

pabota Ne 2 o Teme
«Tonyuenne
COJISTHOM KHCIIOTBI,
H3Yy4YCHHE €€
CBOMCTB»

Breraucnenus 1o
YpPaBHEHUAM
XHMHYCSCKHX
peakuuii, eciivi OJuH
W3 peareHTOB JiaH B
H30BITKE

OOmas
XapaKTEPUCTHKA
arneMeHToB VIA-
TpYyIHIIbI
AJIIOTPOIIHBIE
MOAU(UKAIIH CEPBI.
Haxoxnaenue cepsl 1
€€ COeIMHEHUI B
MpUPO/IE.
XnMuyeckme
CBOICTBA CEPhI
CepoBoaopon,
CTpOEHUE,
¢buznyeckue u
XUMHYECKHE
CBOMCTBaA

Oxcuppl cepsl.
CepHas KuCIOTa,

https://m.edsoo.ru/00ade34
8

bu6nuoreka [IOK
https://m.edsoo.ru/00ade48
8

bubnnoreka IIOK
https://m.edsoo.ru/00ade64
a

bu6mmoteka [IOK
https://m.edsoo.ru/00ade64
a

bubmmoreka [IOK
https://m.edsoo.ru/00ade80
2

but6mmoreka [IOK
https://m.edsoo.ru/00adea?

nabopatopus Releon
C JATYNKOM
OIITHYECKOM
IUIOTHOCTH



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

¢buznveckue u
XHMHYECKHE
CBOICTBA,
MIPUMEHCHHE

[oe]

XHUMHYECKHE
peaKuuH, JIe)KaIne
B OCHOBE
MPOMBIIIEHHOTO
croco6a Mmoyry4eHus

bubnuoreka LIOK

26 . https://m.edsoo.ru/00adec8
CEPHOU KHUCIIOTHI. N
XuMuueckoe -
3arpsi3HEHUE
OKpY>Karollen cpeibl
COCITUHEHUSMH CEPBI
Brruncienue
MacCOBOM 10U bubnuorexa [JOK
27 https://m.edsoo.ru/00adec8
BBIXOJIa MMPOJTYKTa a
peaknuu
O6mmas
XapaKTepUCTHKA
aneMeHTOB VA-
rpynmnsl. A30T, bubmuoreka [JOK
28 pacrpocTpaHeHHe B https://m.edsoo.ru/00adeea
OpUpoJIE, 6
¢duznyeckue u
XUMUYECKUE
CBOICTBa
29 AMMUaK, ero bu6mmoreka [IOK

¢buznueckue u

https://m.edsoo.ru/00adf00



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004

XUMUYCCKHE
CBOICTBA,
MOJTyYeHUE U

|

MIPUMEHEHUE
[udposas
aboparopus Releon
IIpakTrueckas HabOpATOpIA
C TaTYUKOM
pabota Ne 3 o Teme bubnmoreka [JOK
pHLudbporas
30 «ITonyuenue https://m.edso0o.ru/00adf18
naboparopus Releon
aMMHaKa, U3y4yeHue 0
. C IaTYUKOM
€ro CBOWCTB»
AIEKTPOTIPOBOTHOCT
"
A3OTHAas KuCIoTa, €€
bubnnoreka IIOK
(buznveckue u
31 https://m.edsoo.ru/00adf30
XUMHYECKHE 5
cBOMCTBA B
Hcnonb3oBanue
HUTPATOB U COJIEH
aMMOHHS B KauecTBe
MHUHEPATBHBIX
HoGpermit bubmuorexa [JOK
32 Y ' https://m.eds00.ru/00adf51
XUMHUYECKOE 8
3arpsi3HEHUE B
OKpY>Karollen cpeibl
COCTMHEHUSIMU
azoTa
docdop. Okcun bubnmoreka [JOK
33 docdopa (V) u https://m.eds00.ru/00adf68

dbocdopras

a



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a

34

35

KHCJIOTA,
(dbuznveckue u
XUMHYECKHE
CBOICTBA,
MOJIy4YeHue

Hcnonn3oBanue
dbocdaros B
KayecTBe
MHHEPATbHBIX
yI10OpeHuit.
3arpsi3HeHue
MPUPOAHON CpeIbl
dbocharamu
Yraepon,
pacnpocTpaHeHHe B
pupoie,
¢buznueckue u
XUMHAYECKHE
CBOICTBa

bu6nuoreka [IOK
https://m.edsoo.ru/00adfc2
0

bubnnoreka IIOK
https://m.edsoo.ru/00adfd9
c

36

37

Oxcunsl yriepona,
ux Qusnyeckue u
XUMHUYCCKHE
CBOICTRA.
DKOJIOTHYECKHUe
pooIeMBI,
CBSI3aHHBIC C
OKCHJIOM YTJIepoJia
(V)

VYroapHaa KUCIOTa U

bu6nuoreka [IOK
https://m.edsoo.ru/00adfeb
e

bu6mmoreka [IOK



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

e€ conu https://m.edsoo.ru/00ae006
c
[IpakTnueckas
pabota Ne 4 o Teme
"[lonyuenue bubamnoreka HOK
38 YTIIEKUCIIOTO Ta3a. https://m.edso0.ru/00ae027
KauecTBennas €
peakmus Ha
KapOoHaT-MOH"
[TepBoHauasibHBIE
MOHATHUS 00
bubnuorexa [JOK
OpraHUYECKUX
39 https://m.edsoo.ru/00ae054
BEILIECTBAX KaK O e
COCIMHEHUIX B
yriepoja
. bu6mmoteka [IOK
Kpewmuuii u ero
40 https://m.edso0.ru/00ae080
COCTMHEHHUS )
[IpakTnueckas
paborta Ne 5.
Pemienue
AKCIIEPUMEHTAIbHBI bubmorexa HOK
41 P https://m.edsoo.ru/00ae0bf
X 3a/1a4 10 TeMe 5
«Baxueimue -
HEMETaJIbl U UX
COCIMHECHHU S
KonTponbHas bubnmnorexka HOK
42 pabota Ne3 o teme https://m.edsoo.ru/00ae0el

«Baxxneime

8



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

HEMCTAJJIBI U UX
COCAUHCHUA»

43

OO6mias
XapaKTEPUCTUKA
XHUMHYECKHUX
3JIEMEHTOB —
METAaJJIOB.
Merannudeckas
CBS3b U
MeTaJuTndecKas
KPUCTAJUIMYECKast
pemeTka.
duznueckue
CBOICTBA METAaJIJIOB

bubnuoreka LIOK
https://m.edsoo0.ru/00ael103
e

44

XUMHUYECKHE
CBOMCTBAa METAJIJIOB.
DNEeKTPOXUMHUYECKU
U psil HAPSKEHUN
METaJJIOB

bubnuorexa [JOK
https://m.edsoo.ru/00ael15
6

45

46

OO6urue crmocoObl
TTOJTYYCHUS
MeTauioB. CIiaBhl.
Breraucnenus 1o
YpaBHCHUSIM
XAMHYECKHUX
peaxiui, ecnm ouH
U3 pEareHToB
COJIEP>KUT PUMECH

Tlonsatue o

bu6nuoreka [IOK
https://m.edsoo.ru/00ael15
6

bu6mmoreka [IOK



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

KOPPO3HH METAIUIOB

https://m.edsoo.ru/00ael27
8

bubnunoreka LIOK

g7 Henoumsie https://m.eds00.ru/00ae14b
METaJLIbI 5
Oxkcuapl 1 bubnunoreka LIOK

48 TUAPOKCHIBI HATPHS https://m.edsoo.ru/00ael4b
U KaJus 2
Illenoyno3eMeIbHBI bu6mmoteka [IOK

49 € METaJIbI — https://m.edsoo.ru/00ael5e
KaJIbIIMI ¥ MarHui 8
Baxneiimme bu6nmoreka [IOK

50 COCJIUHEHMUS https://m.edsoo.ru/00ael5e
KanbLUs 8
O06o001eHue u

51 CHUCTEeMaTH3aIus
3HaHUH
JKécTkocTh BOJIBI U bu6mmoteka [IOK

52 CIIOCOOBI e https://m.edsoo.ru/00ae188
yCTpaHEeHH s 6
IIpaxTrueckas
pabota Ne 6 o Teme bubnmnorexka [HOK

53 "JKEcTKOCTh BOJBI U https://m.edsoo.ru/00aelae
METObI €8 8
ycTpaHeHus"

bu6nuorexa LIOK
54 ATFOMUHMI https://m.edsoo.ru/00aelc6
4
55 AmdoTtepHbIe bubmmoreka [JOK



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

CBOMCTBA OKCHUJIa U

https://m.edsoo.ru/00aelc6
4

THAPOKCH]IA .
bu6nuoreka [IOK
56 Keneso https://m.edsoo.ru/00ae1d8
6
Oxcupl,
bu6nuoreka [IOK
TUAPOKCHJIBI U COJTU
57 https://m.edsoo.ru/00ae35e
xenesa (1) u xenesa 6
) -
O06006111eH1E U
58 cUCTEMAaTHU3aLHA
3HAHUH
[IpakTryeckas
pabora Ne 7.
Pemienue
bubmnoreka IIOK
AKCIICPUMEHTAJIbHBI
59 https://m.edsoo.ru/00ae3de
X 3a7a4 I10 TEME 8
«Baxuelmune -
METaJUIBl U UX
COEIMHEHUS
Brruucnenus mo
ypaBHEHUSAM
XUMHYECKUX
peaxkuuii, eciu oJIuH bubmuoreka [JOK
60 W3 pPEarceHTOB JIaH B https://m.edso0.ru/00ae175

n30BITKE MIIN
COEPKUT IPUMECH.
Breraucnenus
MacCOBOM JOJIH

0



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

BBIXO0/1a ITPOJIYKTA
peakuuu

O0600111eHE U

61 CHCTEMATH3ALIS
3HAHUHU
KonTponbnas
paborta Ne4 o Teme
62 «Baxueiimue
METAJUIBI U UX
COEIUHEHND)
BemecTBa n
bu6mmoteka [IOK
Marepuabl B
63 . https://m.edsoo.ru/00ae3f5
IIOBCEIHEBHOI 0
JKA3HU 4eJI0BEeKa B
XuMuueckoe bu6mmoteka [IOK
64 3arpsA3HEHUE https://m.edsoo.ru/00ae427
OKPY’KaroIIel cpeibl 0
Ponp xumuu B
CLLICHIH bubmmoreka [IOK
65 p https://m.edsoo.ru/00ae427
DKOJIOTHYECKUX 0
npobiem B
Pe3epBHEI YPOK.
0 60gH_ICHI/IeyII; bu6nuoreka [IOK
66 https://m.edsoo.ru/00ae0d0
CHCTEMATH3ALUS N
3HAHUH h
PesepBHBIit ypoOK.
bu6nuorexa LIOK
O0600mIeHne 1
67 https://m.edsoo.ru/00adh33

cUCTEMAaTH3aUA
3HAHUH

c



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

Pe3epBHbIit ypok.

Bubnnoreka IIOK
68 OooOmerue 1 1 https://m.edSO(I)l.ru/OOad9cb
CHCTEMATH3aLHs 5
3HaHUIl
OBILIEE KOJIMYECTBO
YACOB IIO 68

I[TPOT'PAMME



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




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» Xumus, 9 kimacce/ IN'abpuensa O.C., Octpoymos W.I"., Cnaakos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOIUYECKHUE MATEPUAJIBI JIUISA YUUTEJIA
Ypoku xumun B 8 kitacce. Meronuueckoe nocooue/Astop: ["abpuensn O. C.,
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