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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepanbHONl pabouell MpPOTrpamMMbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

PaGouass mnporpamMma cocTaBlieHa €  y4€TOM  BHEAPEHHUS  HOBBIX
0o0pa3oBaTeNbHBIX  KOMIIETEHIIMH B  paMKaX  pPErHOHaJIbHOTO  MPOEKTa
«CoBpeMeHnHas 1mkoia» (B GopMe IEHTPOB 00pa30BaHUsl €CTECTBEHHOHAYYHOTO U
TEeXHOJIOTUYecKoro npoduieit «Touka poctay).

Hcnonp3oBanue obopynoBaHusi neHtpa «Touka poctay HpH pealn3aluu
JTAHHOM MPOTrpaMMBbI TO3BOJISIET CO3/1aTh YCIOBHSL:

* UL pPACUIIMPEHHSI COAEPKAHMS IIKOJIBHOTO XMMUYECKOT0 00pa30BaHus;

*/UIs  TIOBBIIIEHUS  MO3HABAaTEJIbHOM  AaKTUBHOCTHM  OOyYalolIUXCAi B
€CTECTBEHHO-HAY4YHOM 001acTH;

*JJI1 Pa3BUTHUS JINYHOCTU peOeHKa B Ipoluecce OOy4yeHUs XHUMHHU, €ro
crocoOHOocTeM, (opMUpOBaHMS H  YAOBJICTBOPEHHUS COIMATBHO 3HAYHMMBbIX
WHTEPECOB U MOTPEOHOCTEN;

*1Ji1 paboOThl C OJAapEHHBIMHU UIKOJIBHUKAMM, OPTaHU3allMd HUX Pa3BUTHUS B
pas3nMyUHbIX 00JacTsIX 0O0pa30BaTENbHOM, TBOPUYECKOW AesTeNbHOCTU. llpumMensis
nudpoBbie J1a0OpaTOpPUM Ha YypOKax XHWMHH, Yy4allHecs CMOTYT BBIIOJHUTh
MHOKECTBO JIaDOPAaTOPHBIX PadOT M HKCIEPUMEHTOB IO MPOrpaMMe OCHOBHOM
IIKOJIBI. B cOOTBETCTBUM C 3TUMHM JOKyMEHTaMU OOy4YaroIIMecs JIOJKHBI
OBJIAJIETh MPUEMAMHM, CBA3aHHBIMHU C ONPENEICHUEM MOHATHI: OrPaHUYMBAThH HX,
ONMCHIBATh, XapaKTEPU30BaTb W CpaBHHUBaTh. TaKk Kak XUMUS — Hayka
HKCIIEpUMEHTaJIbHAsA, 00yJarouuecs JOJKHBI OBIIAJETh TAKUMHU [TO3HABATEIbHBIMU
y4eOHBIMU JIEUCTBUSIMU, KaK SKCIEPUMEHT, HAOIIOACHUE, U3BMEPEHUE, ONUCAHUE,
MOJICJIMPOBAHUE, TUIIOTE3a, BBIBOJ. B mpouecce n3ydeHus Kypca y o0ydaromuxcs
OpOAODKAIOT  (OPMHUPOBATBCS ~ yYMEHUS  CTABUTh  BONPOCHL,  OOBSCHSATH,
KJIaCCU(PUIIMPOBATh, CPABHUBATD, ONPENEISITh UICTOYHUKU MH(OPMaLIUK, OJTy4aTh
Y aHaJU3UpOBaATh €€, TOTOBUTh MH(MOPMALIMOHHBIN MPOIYKT, MPE3EHTOBATh €ro U
BeCcTU Jquckyccuto. CieoBaTenbHO, JeTEIbHOCTHBIN NOAX0 B U3YyYEHUU XUMUU
CHOCOOCTBYIOT JOCTHXKEHHUIO JMYHOCTHBIX, MPEIMETHBIX U MeETanmpeIMEeTHBIX
00pa30BaTENbHBIX PE3YIbTATOB.

[TporpamMMa mo xumuM Aa€T MPEACTaBICHUE O IENIsAX, OOUIel cTpaTeruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Y4eOHOro
npeaMerTa, yCTaHaBJIMBAET 00s3aTeNbHOE MpeIMETHOE coJiepKaHue,
IpELyCMaTpUBAET PACIpPENEICHHE €ro I0 KilaccaM M CTPYKTYPUPOBAHHUE I10



paznenaM M TeMaM MpPOrpaMMbl O XHMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHS] XHUMHU C Yy4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4yeOHOro Ipollecca, BO3PACTHBIX
O0COOEHHOCTEM  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH MpeaAMeTa  JUIs
peanu3anuyu TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEebHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEr0 00pa3oBaHMs, a TakKe TPeOOBaHHUM K
pe3yibTaTamM 00y4YeHUsI XMMUU Ha YPOBHE 1ieJIel U3y4eHUs IpeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATETbHOCTH O0O0YyYarouerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHUsI.

3HaHWE XWMHH CIIY)KUT OCHOBOH JUIsi (DOPMHUPOBAHUS MHPOBO33PCHHUS
00y4aroIerocsi, ero MpeACTaBICHUH O MaTepHAIbHOM €IWHCTBE MHUPA, BAXKHYIO
posib urparoT GopMHUpPyEeMble XUMHEH NPEICTaBICHUS O B3aUMOIIPEBPAIICHUIX
PHEPTrUd M 00 HBOJIIOIMHU BEIIECTB B MPUPOJE, O IMyTSAX PEIICHHS TIOO0ATbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM U 3KOJOTUYECKON O€301aCHOCTH, MPOOIIEM 3IpaBOOXPAHEHUS.

N3ydyenne xumuu:

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

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

3HAKOMHUT CO CHEeU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJTIOCTHOTO B3IJIsIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBECHHBIM
ATAroM B POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU TPAMOTHOCTH 00YYaOIINXCS;

criocoOCcTBYyeT (OPMHUPOBAHUIO IICHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
Hay4YHbIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTHYECKOE
oOpa3zoBaHHEe 00yUYarOITUXCSI.

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

Kypc xuMun Ha ypoBHE OCHOBHOTO 0OIlIer0 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHCTEMBI TEPBOHAYAIBHBIX TOHATHUM XUMHUU, OCHOB
HEOPTraHUYECKOM XHUMHUU U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUHU
OPraHUYECKON XUMMUHU.

CtpykTypa coiepkKaHus MPOTpaMMbI IO XMMHUU CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOr0 moaxoaa Kk e€ m3yueHuto. CoaepkaHue CKJIAAbIBAETCS U3 CUCTEMBbI



MOHSITUNA O XUMHYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI IIOHATHUM O XMMUUYECKOM
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbI MO MPHUHIHUITY
MOCJIEIOBATENRHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKHUX MPEACTABICHUN
Pa3HOT0 YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— Y4YEHHUS O CTPOCHUHU aTOMa U XMMHYECKOU CBA3H;

— TpenctaBieHUd 00 AIEKTPOIUTHYCCKOW TUCCOIMAIIMU BEIIECTB B
pacTBOpax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX (DaKTOB, PA3BUBAIOTCS MOCJIEAOBATEIHLHO OT OJHOTO
YPOBHSI K JPyromMy, BBITIONHIS (GYHKIUA OOBSICHEHHS] W IPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS W MOJYYCHUS
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 XUMHU MPOUCXOJIUT C MPUBJICYEHUEM
3HAHUW U3 paHee M3YYEHHBIX YYCOHBIX mpeaMeToB: «OKpyKalomui MHPY,
«buonorus. 5—7 knacce» U «PuU3KKa. 7 KJIaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHME 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIESTEIIbHOCTH YEJIOBEKAa W KaK OJHOI0 M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3agaya y4eOHOro mpeaMera COCTOMT B (OPMUPOBAHUU CHUCTEMBl XUMHYCCKHX
3HaHUN — BaKHEUINX (PaKTOB, MOHATHUM, 3aKOHOB M TEOPETUUCCKUX MOJIOKCHUH,
JIOCTYIHBIX O00OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B
NPUOOIIEHUM K HAyYHBIM METOJaM T[O3HAaHUS TMPU M3YYCHUU BELIECTB U
XUMHYCCKUX Peakiuii, B GOPMHUPOBAHMH M PA3BUTHHU MMO3HABATEIbHBIX YMEHUN U
WX TPHUMEHEHHH B Y4YCOHO-TIO3HABATCIBHONM HM Y4EeOHO-MCCICAOBATEIBLCKOM
JEeATEeIbHOCTH, OCBOEHHUU TpaBWJI O€30MacHOro OOpallleHHs C BEIIeCTBaMHU B
MMOBCEIHEBHOM KU3HU.

[Ipy M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs Ba)KHOE
3HAYCHHUE IPUOOPEITN TaKHUE IISITH, KaK:

— (opmupoBaHUE HHTEIUICKTYJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHNI0, COTPYAHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO 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 CIOCOOHOCTEH 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-HAYYHOMH
IPAMOTHOCTH, B TOM YHCI€ YMEHHH OOBACHATH M OLEHUBATH SIBJICHUSA
OKPYXAIOIIEr0 MHpA, UCIOJIb3YsS 3HAHUS W OMBIT, MOJIYYCHHBIC MPU H3YYCHUU
XUMHUH, TPUMEHSTh HMX MpPU pEUIEHUU Npo0JeM B TOBCEAHEBHOM >KU3HU H
TPYZIOBOU JIEATENBHOCTH;

— ¢opmupoBaHHe y OOydYalOIIMXCA TI'yMAaHUCTHUYECKUX OTHOIICHUM,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HAaHUW U1 BBIPAOOTKH 3KOJOTUYECKU
LEJ€CO00Pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHON 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 s HM3y4yeHUS XHMUU Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa3zoBanHus, cocTaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2
yaca B HeJIeN0), B 9 ki1acce — 68 4acoB (2 yaca B HEJICIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUM B )KU3HHU YEIOBEKA. XMMUS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BelecTB. [loHsATHE O MeToax MO3HAaHHWS B XUMHH. UUCThIE BELIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuértel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XUMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM 00OpPYIOBAHHEM, U3YUYCHHE U OIMUCAHWE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KUCIIOTON) SIBJICHHM, HAOMIOACHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB Pa3JICICHHUs] CMECEH: C MOMOIIBI0 MAarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJAEHWE W  ONUCAaHUE  PEe3yJbTaTOB  NIPOBENCHHS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3inemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. [lpumenenne kucinopoaa. CrnocoObl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib M METaH. 3arpsA3HCHHE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — anemeHT m mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. PacdéTsl Mo XUMUUECKUM YPaBHEHHSIM.

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 IpupoJie U B )KU3HU 4esioBeka. KpyroBopot Boabl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue M XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eHeTnueckas CBSI3b MEXKY KJIacCCaMU HEOPTaHUYECKUX COCAUHEHU.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
NMpeKpalleHuss TopeHus (Mokapa), O3HaKOMJICHHE C OOpa3laMH OKCHIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACIO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpueM ©  KajJbllueM) (BO3MOXHO HCIIOJb30BAaHUE  BUJIEOMATEPHUANIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peaklUWil HEUTpalu3aluH, IOJyYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemenToB JI. NU. MengeneeBa. CtpoeHne aTroMoB. XUMHYECKAsl CBS3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3ytoT aMm(OTEpHBIE OKCHUIBI
U TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3NYECKUI CMBICH MOPSAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA 110 ero nosoxeHur B [lepuoanueckoit cucreme 1. . Menzaeneena.

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

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ui pa3BuTUsd Hayku W npaktuku. [[. WM. MenneneeB — yuy€Hbli U
IpaKIaHUH.

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

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Iporecchbl OKMCIIEHUS U BOCCTAHOBIIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKIUN
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIHUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OT/EJIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO61mue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAay4YHBIM (pakT, THmores3a, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

dusuka: Marepusi, aTroMm, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMBI, PAAUOAKTUBHOCTh, MOJICKYJA, JJEKTPUYECKUN 3apsl, BEIIECTBO, TEJO,
00bEM, arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, (PU3MYECKUE BEIUYUHBI, €IUHHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['ecorpadms: armocdepa, rtuapochepa, MUHEpaAIbl, TOPHBIE IOPOIHI,
MI0JIE3HBIE UCKOTIA€MbI€, TOTIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. CtpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOWCTB
XUMHYECKUX JJIEMEHTOB TEPBBIX TPEX IEPUOJIOB, KaJlUs, KalblUs W HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CtpoeHue BemiecTBa: BHUJIbI XUMHMYECKOW CBA3U. THUMBI KPUCTALIMYECKHUX
PeIIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTALIUYECKONW PEIIETKUA U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COCIMHEHUM, TeHETUYECKas CBsI3b HEOPraHMYECKUX BEIIECTB.

Kiaccudukaiys XuMUIECKUX PEaKIUi 110 pa3IMUYHbIM IMpU3HaKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUUYECCKUE
ypaBHEHHS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsiTe 0 XMMHUYECKOM paBHOBeCUU. DAKTOPHI,
BIIUSIONIME Ha CKOPOCTh XHUMHYECKOM pEaKIUud MU TOJOKEHHUE XUMHUYECKOTO
paBHOBECHSL.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKI[MH,  JJICKTPOHHBIM  OajlaHc
OKHCJIMTEILHO-BOCCTAHOBUTEIBHOU peaKIuu. CocraBienue ypaBHECHUI



OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUUM C  HWCHOJB30BAHHUEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakuun noHHOTO OOMEHa. Y CIIOBUSI MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, KCCIEIOBAHUE BJIEKTPOIPOBOJTHOCTH
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajika, BBIJIEJICHUE Ta3a, oOOpa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemera/uibl M UX COCAMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOJIEHCTBUE C METaUlaMU, HEMeTa/ulaMu, IIesio4amMu). XJIIOPOBOIOPO/I.
CosisiHass KUCIIOTa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEWIHMe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHusi. CtpoeHue M (pu3myeckue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE cBoMCTBa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kwuciora, QHU3MUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



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

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCICHUS. A30T, paclpOCTpaHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
duznyecKkue u XMMHUUECKUE CBOMCTBA, oMy4yeHHe U npuMenenue. Coiu aMMOHMUS,
ux pU3NUEeCcKUe U XMMUYECKHE CBOMCTBa, MpuMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yaoOpeHuil. XuMHUECKOE 3arpsi3HEHUE OKPY>Kalollel Cpeibl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTtBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (IV), rumoreza rnobanbHOrO TOTEIUICHUS KJIMMaTa, MMapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayanbHbIe TOHATHS 00 OPraHUUYECKUX BEUIECTBaX KakK O COCIMHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU Ba)KHBIX BEILIECTBAX: )KHUpax, OesKax, yrieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmenenue. CoenuHeHHs KpeMHus B mnpupoge. OOmwme mnpencraBieHus 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxxHelne CTpouTeNbHbIE MaTepHallbl: KepaMmHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEJIbHBIX MAaTEPUAJIOB B MOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajJjoreHOB U HX COCIUHEHUH (BO3MOXXHO HCIIOJIb30BaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3Yy4YEHHUE XUMHYECKUX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIK Ha Cynbdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zotra, (Gochopa M HX COCAMHEHHM (BO3MOXKHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PocdaT-uoOH U M3YyUYEHHUE MPU3HAKOB
UX TIPOTEKAHUSI, B3ANMOJICVCTBUE KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOupaHue, pacrlo3HaBaHUE U U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 o teMe «BakHelnme HeMeTaJUIbl U UX COEIUHECHU.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TIONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3anuThl WX OT Koppo3uu. CrjiaBwl (CTajlb, YYTYH, IIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nyecKue U XMMHUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCuabl u



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

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B IIpUpoje. PU3NUECKUE U XMMUUECKUE CBOMCTBA MarHus
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, cTpoeHHE artoma, HaxoxaeHue B mpupoae. duszmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U coyin kene3a (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
HCIIOJIB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KaYECTBCHHBIX PEAKIIMKA HA WOHBI: MAarHus, KaJablUs, aJIIOMUHHS, [IMHKA, JKEe3a
(1) u xene3a (1), meau (1), HabmMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 1o TeMe «Baknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSIX.

XHUMHUYECKOE 3arps3HCHHE OKpYKaromeh cpeabl (MpeaeiabHas I0myCTUMAast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xumMun B penieHun dK0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuaoB (CTEKJIO, CIJIaBbl METAJIOB, MOJMMEPHBIS
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIHI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTMYECKAs
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

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

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



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHS MPOrPAMMbI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTHIMU B
oOIIeCTBE MpaBUJIaMU M HOPMaMHU TIOBEJIEHUS M CIOCOOCTBYIOT IMpolleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacCIIMpPEHUE ONBITA IEITEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSIX M OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TTPOCKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUS

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABIISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJIBTYpPhI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATYPON, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3oBaHHUIO, MPOEKTHOM U  HCCIENOBATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEICTBUNA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUYECKOMY M3yUYEHHIO Mpodeccuil U TpyJa pa3iiuyHOro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00PAa3HOE OTHOIICHHWE K MPUPOAE KaK HCTOYHHKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEEHUS MTPU pabOTE C BEIIECTBAMH, a TAKKE B CUTYALMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI ~ AKOJIOTMYECKOM  KYJIbTYpbl, OCO3HaHHUS TJIOOAJBHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
AKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3yJlbTaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEeaMETOB (HOPMHUPOBATH MPEACTABICHHE O LEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, yCTaHABJIMBATh B3aMMOCBS3b C JAPYTMMHU TOHSATHSIMH), HCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXJeHus (MHAYKTHUBHbBIC, JCTYKTUBHBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICTbHbBIE TTPEACTaBICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 Pe3yibTaT, PopMyIupoBaTh 000OIIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (pOPM MPEACTABICHUS, MOJyIaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh Pa3IUYHbIE METOJbl U 3aMpOChl NMPU TMOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PAa3JIUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh MW aHAJIM3UpoBaTh B TIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CylIecTBy  oOcCyXnaemMoil  Tembl, (OpPMYJIUpPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUYECKOTO SKCIIEpUMEHTa (J1a00paTOpHOTO OIbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJEM Ha OCHOBE yuéra OOLIMX HMHTEPECOB M COTJIAaCOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSITENIBHO OMNPENEATh LEIN JAESITEIBHOCTH, IUIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BATh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCIOBUU 33]JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, crHenupuIecKkue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyueHus B 8 kjacce npeMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSl YMEHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEaKIUU PAa3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPEeaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, pPaanycC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WMOHHAs CBA3b, MOH, KaTUOH, aHUOH, PACTBOp, MaccoBas J0Ji1 BEIEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

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

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJ€HTHAasT W MOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabMuuHyro ¢opmy Ilepuonnyueckoi
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OOJNBINIME TIEPUOJBI, COOTHOCHTH OOO3HAUYEHWs, KOTOPHbIE HMMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeiCHUE UX 0 SJIEKTPOHHBIM CIIOSM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAs OMUCAHNE TIPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO  MacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHUE, 0000IIeHHEe, CHUCTEeMaTHU3aIMIO, KiIacCU(PUKAIIHUIO,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHsS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClieoBaTh  NpaBWJIaM  MOJIb30BAaHUA  XMUMHYECKOM  TMOCYI0M U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCJIOpOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIy oOyueHus B 9 kjacce mpeAMEeTHBIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbhIBATh CMBICII OCHOBHBIX XUMHMYECKUX TMOHATHM: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKasl PeaKlMsi, XUMUYeCKasi CBS3b, TEIIOBOU ekt
peakuuu, MOJb, MOJISIPHBIM ~ 00BEM,  pPAcTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJMTUYECKAsT IUCCOLMALMS, PEAKLUUA HOHHOTO
oOMeHa, KaTaiu3aTop, XHWMHYECKOE€ paBHOBecHE, OOpaTuMble U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBJICHUE,
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 TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJisi COCTaBlieHUS (HOpMyT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAs, WMOHHAsA, METAJUIMYECKas) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIKChIBATh W XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpymnmna (b-rpynma)», manbie u  OONbIIME MEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE MMEIOTCS B IEPUOJUYCCKOM Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUU B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3(PGEKTy, MO0 U3MEHEHHUIO CTETIEHEH OKUCICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIATh YPABHEHUS BJEKTPOJIUTUYECKOW JHUCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUH
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

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

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7ab0opaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMaTH3aIlui0, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHEe OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 0 5 bubmuorexa [JOK

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

YeJIoBeKa

12 BemectBa 1 xuMuueckue 15 1 0 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 0 0 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 0 1 bu6nuoreka [IOK

' ¥ COJISIX https://m.eds00.ru/7f41837c¢
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 butbmmoreka [IOK

' OCHOBaHMSIX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubnuotexa [JOK

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

Hroro no paszneny 30

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3aemMeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.
Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIHH



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
Ilepuonnueckas cucrema

bubnuoteka LIOK

31 XHUMUYECKHX dj1eMeHToB JI. 1. ! https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUH
bu6mmoreka [IOK
Hroro no paszeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

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

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 0 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLINALIHS. 3 1 1 bubmmoreka [JOK
' XHUMHUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 0 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 0 0 bubmmorexa LIOK
' PYTHIRL L-ep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 0 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Wroro no pazueny 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. MeTasIbl M UX COeAUHEHU A

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE 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 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero H3yYeHUS oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsl
1 [Ipeamer xumun. Ponb XUMUU B KU3HA 1 0 0 bu6mmoreka [IOK
yesioBeka. Tena u BelecTna 01.09.2023  https://m.edsoo.ru/ff0d210c
[TonsiTve 0 MeTOIaX MO3HAHUS B
5 xumuu. Hugposaa nabopamopusn 1 0 0 bubnnoreka [JOK
Releon Jamuuk memnepamypot, 06.09.2023  https://m.edsoo.ru/ff0d227e
0amuuK 3J1eKmponpoeooHuIL
[IpakTuueckas pabora Ne 1 «IIpaBuna
paboThl B 1a00paTOpUN U IPUEMBI
oOpaitieHus ¢ 1abopaTOPHBIM
3 06EPYI[OB8.HI/I€M» lliu@l:oeaﬂ 1 0 0 bubmmorexa [OK
08.09.2023  https://m.edsoo.ru/ff0d23dc
nabopamopus Releon Pu -memp,
INNEKMPOHAzpPe 6ameslb, XuMu4eckas
nocyoa.
4 YucTele BemecTBa U cMecH. CIIocOObI 1 0 0 bu6mmorexa [IOK
pazzieneHust cmecei 13.09.2023  https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
«Paznenenue cmecelt (Ha mpumepe
5 OYHUCTKHU NoBapeHHoU conn)» Habop 1 0 0 bubnnoreka [JOK
OI'D noxumuu (Habopxumuueckoii 15.09.2023  https://m.edsoo.ru/ff0d28c8
nocyowt), lughposas nabopamopusn
Releon/
6 ATOMBI 1 MOJIEKYJTBI 1 0 0 bubmuorexa [JOK



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

20.09.2023  https://m.edsoo.ru/ff0d2a6¢c
XUMHUYECKHUE AIIEMEHTHBI. 3HAKU
(CUMBOJIBI) XUMHYECKHUX 3JIEMEHTOB
7 Hudgpposan nabopamopus Releon bubmmorexa [JOK
P pamop 22.09.2023  https://m.edsoo.ru/ff0d2bes
Jlamuuk memnepamyput
naamuHoBwLI
8 IIpocThie 1 CIOKHBIC BEHISCTBA bubmorexa LHOK
P B 27.09.2023  https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJICKYJISIPHOE YICHUE bubmorexa [JOK
YIIPHOS YA 20.09.2023  https://m.edso0.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIICCTB.
10 Xumnueckas popmyna. BareHTHOCTD bubmorexa LHOK
Py 04.10.2023  https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHUX JIEMEHTOB
11 OTHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENBHAS MOJIEKYJISIpHAsI Macca 06.10.2023  https://m.edsoo.ru/ff0d323c
12 MaccoBas 10719 XMMHYECKOTO bu6mmoreka [IOK
9JIEMEHTa B COEUHEHUH 11.10.2023 = https://m.edsoo.ru/ff0d350c
13 KomnuectBo Bemectsa. Mob. bu6mmoreka [IOK
Momnsipaast macca 13.10.2023  https://m.edsoo.ru/ff0d5230
®dusnyecKkue 1 XUMHUYECKUE SBIICHUS.
Xumuueckas peaxuus. Hugpposasn
14 aabopamo u}l;) Rellion JIIIalZ)qu bubmmorexa [JOK
PEMCP 18.10.2023  https://m.edsoo.ru/ff0d37fa
memnepamypul u
I1eKMPOnPoOBOOHOCHIU.
15 [Tpu3Haky U ycloOBUS MPOTEKAHUS bubnuoreka [IOK
XUMHYECKHUX PEeaKIIUii 20.10.2023  https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MaCChl BEIIECTB. bubnnoreka [HOK
XVMHYECKUE YpaBHEHUS 25.10.2023  https://m.edsoo.ru/ff0d3b88



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88

Brruncaenus KOJIM4YC€CTBA, MaCChl
BCIIECTBA 110 YPaBHCHUAM XUMHUYCCKUX

17 eakuuiit Hugpposasn nabopamopus bubmmorexa [JOK
P P pamop 27.10.2023  https://m.edsoo.ru/ffod5708
Releon /lamuuxmemnepamypul u
I1eKMPOnPo8OOHOCHUL.
Knaccudukanuss XUMHUYECKUX PeaKIIHii
18 (coemuHeHus, pa3IoKCHHS bubmmorexa [JOK
P ’ 08.11.2023  https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMEeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneAuCT. O000IIeHNe U bubmorexa LHOK
] B 10.11.2023  https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3AIHsI 3HAHHHA
20 KonTponbnas paborta Nel mo teme bubnnoreka [JOK
«BermiecTBa U XUMUYECKHE PEAKIIUN 15.11.2023  https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razos. Cocras
21 Bo3nyxa. Kucnopon — snemeHT u bubmorexa HOK
yxe. P 17.11.2023  https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
DuU3nYECKUEe U XUMUYECKUE CBOMCTBA
22 KHCTopo/ia (peakiui OKUCICHUS bubmorexa HOK
P P ’ 22.11.2023  https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 oxcumax
CriocoOsI MoTy4eHus: KHCIopoia B
1abopaTopuu U IPOMBIIUICHHOCTH.

23 [Ipumenenue kucnopona. Hugposaa bubnnoreka [JOK
nabopamopusn Releon,naéop OI'9 24.11.2023  https://m.edsoo.ru/ff0d497a
no Xumuu.

TenoBoit 3 pexT xumuueckon
24 pEaKIuu, MOHITUE O bu6mmorexa [IOK
TEPMOXMMHUYECKOM YPaBHEHUH, DK30- U 29.11.2023  https://m.edsoo.ru/ff0d4790

OHAOTCPMHUYCCKUX PCAKIUAX
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TormmBo (HedTh, yroib 1 METaH).

bubmuoreka [JOK

25 SarpAsuenne BosayXa, criocobet ero 01.12.2023  https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALIICHUS
[IpakTuueckas padora Ne 3 o reme
«[lonydyenue u coOupanue KHCIOPOaa,

26 U3y4eHue ero cBOUcTB». Hugposan bubnmoreka [JOK
nabopamopusa Releon Pu -memp, 06.12.2023  https://m.edsoo.ru/ff0d4ae2
INeKmponHazpesamev, XuMu4ecKas
nocyoa.

97 Boxopon — anemMeHT u mpocToe bubnnorexa [HOK
BelecTBo. Haxoxxnenue B mpupoe 08.12.2023 | https://m.edsoo.ru/ff0d4ddo

28 ®Ou3nvecKue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
Bojziopoja. [Ipumenenue Bogopoaa 13.12.2023  https://m.edsoo.ru/ff0d4ddo

29 [ToHsITHE O KHCIIOTaX U COJISIX bubmorexa HOK

15.12.2023  https://m.edsoo.ru/ff0d50d2
30 Crioco0bI 1oTy4eHust BOAOPO/Ia B bubnuoteka [JOK
nabopaTopuu 20.12.2023  https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padbora Ne 4 o Teme
«[Tony4yenue u cobupanue
31 BOJIOPO/1a, U3YYEHHUE €TI0 CBONCTBY. bu6mmoreka [JOK
Hugposaa nabopamopus 22.12.2023  https://m.edsoo.ru/ff0d4f42
Releon,naoop OI' no xumuu.

39 MomnsipHblii 00bEM ra30B. 3aKOH bubnuoreka [IOK
ABoraapo 27.12.2023 | https://m.edsoo.ru/ff0d542e
Brruncnenus o0bEMa, KoJIMUeCcTBa

33 BEIIIECTBA r'a3a MO0 €ro U3BECTHOM bubmmorexa [OK

t . Y 29.12.2023  https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA WIIK 00BEMY
34 Borancienns 006EMOB Ta30B 1O bu6mmoreka [IOK
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YPaBHEHHIO PEaKIMK Ha OCHOBE 3aKOHA 10.01.2024  https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHUH ra30B
Ouznyeckue U XUMHUIECKHE
25 CB(;I/ICTBa BOHHI.QHIWI)IMM; ors BuGmiorexa LIOK
AADOpAMOpUI TEeon, 1avop 12.01.2024  https://m.edsoo.ru/ff0d587a
no Xumuu.
36 CocraB ocHoBanuil. [Tonstue 06 bubnnorexa [HOK
WHIUKAaTOpax 17.01.2024  https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. Hacbie e
37 u HI;H:CII:I peﬂfmgnzsﬁzo bl e bubmmorexa [JOK
H‘ PACTROPBI. 19.01.2024  https://m.eds00.ru/ff0d5b40
MaccoBast 10Jis BEIIECTBa B paCTBOPE
[IpakTuueckas padbora Ne 5 o teme
«[IpuroroBrenue pacTBOPOB C
. ONpeeNEHHON MaccoBOH foNeH BuGmuorexa LJOK
PACTBOPEIHOTO BEILECTBAY. 24.01.2024  https://m.edsoo.ru/ff0d5eba
Hugpoeasn nabopamopus
Releon,naoop OI'D no xumuu.
39 KonTponsHnas padora Ne2 no teme bubnnorexka [JOK
«Kucnopoa. Bonopoxn. Boga» 26.01.2024 | https://m.edsoo.ru/ff0d6342
40 OKcuIbl: COCTaB, KIacCuUKaIs, bubnmoreka [JOK
HOMEHKJIaTypa 31.01.2024  https://m.edsoo.ru/ff0d664e
[Tomydyenue 1 XuMHYECKHE CBOMCTBA
41 KHUCIIOTHBIX, OCHOBHBIX M aM(POTEPHBIX bubmorexa HOK
’ P 02.02.2024  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoOBaHUS: COCTaB, KJIacCU(PUKAIIHS, bubnuotexa [JOK
HOMEHKJIaTypa 07.02.2024  https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
OCHOBaHUH 09.02.2024  https://m.edsoo.ru/ff0d67ca
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Kucnotsl: cocras, knaccuduxanus,

bubmuoreka [JOK

44
HOMEHKJIaTypa 14.02.2024  https://m.edsoo.ru/ffOdfee2
45 [TonyueHne u XuMU4YECKHE CBOMCTBA bubnuoreka [IOK
KHCIIOT 16.02.2024  https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATYpa,
46 CHOCOf(ibII) Hi.]‘[ )CHI/I}I XHMHquKI/Ie bubmorexa HOK
y YHEH 21.02.2024  https://m.eds00.ru/00ad9474
CBOICTBa
[IpaxTuueckas padora Ne 6.
Pemenvue skcriepuMeHTATBHBIX 337124
i o TeMe «OCHOBHBIE Knaccmv» BuGmmorexa IJOK
HEOPTAHITIECINX COCIHHCHII. 28.02.2024  https://m.edsoo.ru/00ad9b7c
Hudgposasn nabopamopus
Releon,naoop OI' no xumuu.
48 ['eneTnueckas CBA3b MEXAY KJIaCCaMU bubnmnorexa [JOK
HEOPTraHUYECKUX COCTUHEHUI 01.03.2024 | https://m.edsoo.ru/00ad9a50
. bubnuotexa [JOK
49 OBobuierne i CHCTEMaTH3ALIAS SHAHHKIL 06.03.2024  https://m.edsoo.ru/00ad9ch2
KonTpoabHnas padora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX bubmorexa HOK
o P 13.03.2024  https://m.edsoo.ru/00ad9ela
COCTUHEHUI
[TepBbIe MOMBITKU KIIACCHU(PUKAITUU
L
o XUMHUYECKUX dNIeMeHTOB. [loHsTHE 0 BuGmiorexa [IOK
TPYTITIAaX CXOAHBIX SHEMEHTOB 15.03.2024  https://m.edsoo.ru/00ad9ffa
Iudposas 1adopaTopus Releon.
[lepronnueckuii 3aKOH U
52 [Tepuoanueckas cucteMa XUMHYECKUX bubmmorexa LIOK
proa 20.03.2024  https://m.edsoo.ru/00ada52c

anemenToB 1. M. MenaeneeBa
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bubmuoreka [JOK

>3 Heprozsi, rpymisi, oA pyITs! 22.03.2024  https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnunoreka [HOK
anep. M3oTomnbl 03.04.2024  https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000I0YeK
55 aTOMOB 35ieMeHTOoB [lepuonnyeckoit bubmmorexa [JOK
PHoA 05.04.2024  https://m.edsoo.ru/00ada6hbc
cucremsl J. 1. MeHnaeneeBa
XapakTepucTuKka XMMHUECKOTO
3JIEMEHTA TI0 €ro MOJIOKEHHUIO B B 1IOK
_ nonIMoTeKa
I1 N
o0 epuonteckoit cueteme /| 10.04.2024  https://m.edsoo.ru/00ada824
MenneneeBa. Hugpposasn
naoopamopus. /lamuux PH.
3unauenue [lepuonnyeckoro 3aKkoHa
57 JUIS pa3sBUTHS HayKU U npakTuku. . H. bubnnoreka [JOK
MeHieneeB — y4€HbIN, IEAArOr U 12.04.2024  https://m.edsoo.ru/00ada96e
rpakIaHUH
DNEKTPOOTPUIIATEILHOCTh AaTOMOB
58 XUMHUYECKUX dieMeHTOB [ughposasn bubnunorexa [JOK
nabopamopus Releon. Haoop OI'9 17.04.2024  https://m.edsoo.ru/00adaab8
no xumuu. /lamuux memnepamypol.
59 WNonnas xumudeckas CBs3b bubmmorexa [JOK
19.04.2024  https://m.edsoo.ru/00adac34
50 KoBanenTHast nomnsipHast XuMu4ecKas bubnuoreka [IOK
CBSI3b 24.04.2024  https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenmonsipHass XUMHYECKast bubnuorexa [JOK
CBSI3b 26.04.2024  https://m.edsoo.ru/00adaab9
62 Crenens okucnenus. lugppoean bubnnoreka [HJOK
naoopamopusa Releon,Haoop OI'9 03.05.2024  https://m.edsoo.ru/00adae28
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no xumuu, /lamuux memnepamypol.

63 OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC 1 bubmuorexa [JOK
peakiuu 08.05.2024  https://m.edsoo.ru/00adb076

bubnmoreka [JOK
o4 ORHCIHTEINH 1 BOCCTAHOBHTEH 1 10.05.2024 https://m.edsogru/OOadbOYB

65 KonTtponsnast padora Ne4 o reme 1 bubmumoreka [IOK
«CTtpoenne atoma. XUMHUUYECKasl CBS3bY 15.05.2024  https://m.edsoo.ru/00adb486

66 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
CUCTEMAaTH3alMsl 3HAaHUH 17.05.2024  https://m.edsoo.ru/00adb33c

67 PesepBHblit ypok. O0o01IeHNE U 1 bubnnorexa [HOK
cucreMaru3anus 3HaHuil 22.05.2024 | https://m.edsoo.ru/00ad9cb?2

68 Peseprublit ypok. O600IIeHNE U 1 bubnuoreka [IOK
cHUCTeMaTu3aIus 3HaHUI 24.05.2024  https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Koutpoapupie  IMpaxruyeckue U3y4eHust o0pa3oBaTejbHbIE
padoThbI padoTbI pecype
Ilepnonnueckuit 3aK0H.

1 [Tepuonuueckas cuctema 1 0 0 bu6mmoreka [IOK
XUMUYECKUX iemMeHToB /], U. 06.09.2023  https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU Bu6moreka LIOK

2 CBOTICTS XIMHCCIIX JICMEHTOB 1 0 0 08.09.2023  https://m.eds0o.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus u HoMeHKIaTypa 1 0 0 bu6mmorexa [IOK
HEOPraHUYECKHUX BEIIECTB 13.09.2023  https://m.edsoo.ru/00adb7e2

Buibl XUMUUYeCKOM CBSI3W U THUIIBI
KPUCTAJUIMYECKUX PELIETOK Bt 1OK
UOJINOTEeKA
4 Ludgpposas nabopamopus Releon, 1 0 0 15.09.2023  https://m.edsoo.ru/00adbac6
Haoop OI'3 no xumuu,
Jlamuuk memnepamypot.
KonTponbnas padora Nel no teme

5 «IToBTOpeHue u yriydiaeHue 3HaHUH 1 1 0 20.09.2023
OCHOBHBIX Pa3JIelIOB Kypca 8 Kiacca» T

6 Krnaccudukanus XuMuueckux 1 0 0 bubnuoreka [IOK
peakiuii o pa3IMYHbIM NPU3HAKAM 22.09.2023  https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN

7 peakuuu. [ToHsITHE O TOMOTE€HHBIX U 1 0 0 bu6mmorexa [IOK
reTeporeHHsIx peakuusx Hugposan 27.09.2023  https://m.edsoo.ru/00adbe9a
aabopamopus. Jamuux PH.

[ToHsATHE 0 XUMUYECKOM PaBHOBECHH. BuGmorexa LIOK

8 PaxTope, BIMBIIONIMC Ha CKOpOCTE . 0 0 29.09.2023  https://m.edsoo.ru/00adc28c

XUMHYECKON peakiny U TOJI0KEHUE
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XUMHYECKOI'O paBHOBECHUA

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bubmuorexa [JOK

d peakiumn 04.10.2023  https://m.edsoo.ru/00adcade
T o
10 ;25(1)’1 HI/IB; e;(;pgiii?{ifg II</IO(I:/IJIa6He buGmnorexa LIOK
A LA, 06.10.2023  https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
HNoHHble ypaBHEHUS PEaKIUi.
" lRluld)poeaﬂ aabopamopusn Butmorexa LIOK
eleon. 11.10.2023  https://m.edsoo.ru/00add448
Ilpuéop ona onpedenenusn cocmasa
6030yxa.
XUMUYEeCKUE CBOWCTBA KUCIIOT U
12 OCHOBaHHH B CBETE MPEACTABICHUI bubnmnoreka [JOK
00 IIEKTPOIUTUUECKON 13.10.2023  https://m.edsoo.ru/00add5d8
JTUCCOITUAITIHT
" i(n;az;lzgﬁgz If;(:)fécma COJIEN B CBETE Butmiorexa [IOK
beA 3 18.10.2023  https://m.edso0.ru/00add8h?
ANMEKTPOIUTUICCKON TUCCOITUAITIT
14 [TonsTHe 0 ruIpOIU3E conei bubmiorexa HOK
20.10.2023  https://m.edsoo.ru/00add9d4
15 O0600611eHre U cucTeMaTH3alus bubnmnorexa [JOK
3HAHUU 25.10.2023  https://m.edsoo.ru/00addd12
[TpakTuueckast paborta Ne 1.
«Pemienue 3KCIepUMEHTAIBHBIX
16 3agau» Hugpoean bubnmoreka [JOK
nadopamopusaReleon. Ilpubop 27.10.2023  https://m.edsoo.ru/00addbfa
0J151 OnpeodenenHus cocmaea
6o3dyxa.
K )
17 Onerpomimiseexas mmccouas BuGmorexa LIOK
' 08.11.2023  https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIMH B PACTBOPAX)»
18 OO01mmas xapakTepuCTHKA raJIOTeHOB. bubnmoreka [JOK
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XUMHUECKUE CBOMCTBA Ha MPHUMEPE 10.11.2023  https://m.edsoo.ru/00addfe2
XJiopa
R A ——— Butmrorexa LIOK
> TTOIYH ’ 15.11.2023  https://m.edsoo.ru/00ade104
MIPUMCHCHUE
[TpakTrueckas padora Ne 2 mo
teme «llonydyeHnue consiHOM
20 KHUCTIOTHI, U3y4YeHHE €€ CBOMCTBY bubnuoreka [IOK
Hugposasa nabopamopus 17.11.2023  https://m.edsoo.ru/00ade348
Releon. ITpuéop ons
onpeodeneHusn cocmaea 6030yxa.
B
21 X;;II?‘;:?(?II({I/II/I; H:al}(’PEBﬁHZI;I;I:II\g UH 13 bubmorexa LIOK
peariui, A 22.11.2023  https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
29 OO1as xapakTepuCcTUKa SJIEMEHTOB bubnuoteka [JOK
VIA-rpynnsl 24.11.2023  https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPBI.
23 HaxoxneHue cepsl U €€ COeTMHEHUN bubnnorexka [JOK
B IIpHpoie. XUMUYECKHE CBONCTBA 29.11.2023  https://m.edsoo.ru/00ade64a
Cephl
24 CepoBoiopoJ1, CTpOEHHUE, bubnuoteka [JOK
(bU3UYeCcKre U XUMHUYECKHUE CBONCTBRA 01.12.2023  https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHas KUCIIOTAa,
bu3HYecKre 1 XUMHUIECKIE
o5 CBOMCTBA, IIPUMCHCHUC. l[u¢p08a;l Bubnuoreka HOK
nadopamopusa Releon, Haoop OI'2 06.12.2023  https://m.edsoo.ru/00adea28
no xumuu, /lamuux
memnepamypoi.
25 oonose mpovsimmeniors enocot Bu6mnorexa LIOK
P 08.12.2023  https://m.edsoo.ru/00adec8a

MOJIYYEHUS] CEPHOI KUCIIOTHI.
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XUMUYeCKOe 3arpsi3HeHue
OKpY>Karollen cpelibl COEAUHEHUSIMHU
cepel

Brrancnenune maccoBoit JOJIM BBIXOJa

bubmuorexa [JOK

21 IIPOJYKTA peakLuu 13.12.2023  https://m.edsoo.ru/00adec8a
OO01mmas xapakTeprcTHKa SJICMEHTOB

28 VA-rpynmsl. A30T, pacripocTpaHeHHe bubnmoreka [JOK
B IpUpoze, GU3NIecKue u 15.12.2023  https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBOICTBA
AMMuak, ero ¢puznyueckue u

29 XI/IMI/I‘IeC’KI/Ie Cq];OﬁCTBa MIOJIy4E€HUE U bubmorexa LIOK

’ 20.12.2023  https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[IpakTuueckast padora Ne 3 o
teMe «lloydenue ammuaka,

30 U3YYEHUE €r0 CBOWCTBY bubnnorexka [JOK
Hugposasa nadbopamopus 22.12.2023  https://m.edsoo.ru/00adf180
Releon. ITpuéop ons
onpeodenenus cocmaea 6030yxa.

31 A3oTHas Kuciora, e€ Gpu3ndecKkue u bu6mmoreka [JOK
XUMHUYECKHUE CBOMCTBA 27.12.2023  https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 ynoOpeHuit. XuMuieckoe P bubmiorexa HOK

N 29.12.2023  https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCTMHEHUSIMH a30Ta
o . Oxcn a(M)u
33 (1)3(:0(%)(())11;281 Ifnfn((l));); (ch))llzljsn(qe)cxne " bubmorexa LIOK

N 10.01.2024  https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJIyYCHUE
Hcnonb3oBanue GocaToB B

34 KaueCcTBe MUHEPAIILHBIX YA0OPEHUH. bubnnoreka [HOK
3arpsisHEeHUE TPUPOTHON CpEeAbI 12.01.2024  https://m.edsoo.ru/00adfc20

dbocdharamu
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https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

Yraepon, pacpocTpaHeHHE B
npupoze, Gpuzndeckue u
XUMUYeckue cpoiicta. [ugposan

bu6mmoreka [IOK

3 nabopamopus Releon, Hatop OI'9 17.01.2024  https://m.edsoo.ru/00adfd9c
no xumuu, /lamuux
memnepamypol.
Oxcunpl yriaepona, ux Gpusndeckue u
36 XUMHUYECKHE CBOMCTBA. bubmuorexa [JOK
DKoJoru4eckue npooIemsl, 19.01.2024  https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OkcuaoM yriepoaa (1V)
37 VYronbHas KUCHOTA U €€ CoNn Eubmorexa IIOK
24.01.2024  https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o Teme
18 "[losrydeHue yrieKuciioro rasa. bubnnorexa [HOK
KayecTBeHHast peakiys Ha kKapOoHaT- 26.01.2024  https://m.edsoo.ru/00ae027e
noH"
[TepBoHayanbHbIE MOHATHUS 00 BuGmorexa LIOK
39 OPTAHITHECKIX BEIIECTBAX KAk 0 31.01.2024  https://m.edsoo.ru/00ae054e
COEIMHEHMSX yTiiepoJia
40 Kpemuuii u ero coennHeHus bubmorexa [IOK
02.02.2024  https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5.
Pemenne skcriepuMeHTATBHBIX
3a7a4 no reme «BaxHenmmue Eu6 [IOK
uOIMoTeKa
4l HEMETAILIB M X COCIMTEHHA 07.02.2024  https://m.edsoo.ru/00ae0bf2
Hugposasn nabopamopusn
Releon. ITpuéop ons
onpeodenenus cocmaea 6030yxa.
KontponbHas padota Ne3 mo teme Bu6morexa LIOK
42 «BKHEHILINE HEMETAILTBI 1 HX 09.02.2024  https://m.edsoo.ru/00ae0el8

COCOAUHCHUA»



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

OO01as xapakTepuCcCTUKa XUMUYECKUX
3JIEMEHTOB — METAJUIOB.
Mertannndeckast CBsI3b U

bubmuoreka [JOK

43 MeTaJlJIn4YecKasi KpUCTaNINYECKas 14.02.2024  https://m.edsoo.ru/00ae103e
pemérka. @u3nyeckre CBOMCTBa
METaJIJIOB
XUMHUYECKHE CBOMCTBA METAJIJIOB.
DIEKTPOXUMUYECKUN P
44 HanpspkeHul metaioB. Hugposasn bubmuoreka [JOK
nabopamopusa Releon, Habop OI'9 16.02.2024  https://m.edsoo.ru/00ae1156
no xumuu,
Jlamuuk memnepamypol.
O61ue cnocoObl MOTydeHHs
. .B
g | e G Brmen BiGorea 10K
P pEaK, 21.02.2024  https://m.edsoo.ru/00ae1156
€CJIM OJTUH U3 PEareHTOB COJEPIKUT
IpUMeECH
46 [TonsiTHE O KOPPO3UH METAIIOB bubmiorexa LIOK
28.02.2024  https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
47 [lenoursie merael 01.03.2024  https://m.edsoo.ru/00ae14b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubnmoreka [JOK
KaJus 06.03.2024  https://m.edsoo.ru/00ae14b2
49 [IlerouHO3EMENBHBIE METAIIIIBI — bubnnoreka [JOK
KJIBIAN 1 MarHui 13.03.2024  https://m.edsoo0.ru/00ae15e8
50 Baxkuerinne coequHeHNs KaJblUg bubmioreka LTOK
15.03.2024  https://m.edsoo.ru/00ae15e8
51 O06001IeHre U CUCTEMATU3AIIHS
3HAHUU 20.03.2024
50 JKECTKOCTH BOJBI M CIIOCOOBI €€ bubmuorexa [JOK
YCTpaHECHUSA 22.03.2024  https://m.edsoo.ru/00ae1886
53 [TpakTrueckas padorta Ne 6 mo Teme bubnuoreka [JOK



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

54

55

"YKECTKOCTL BOJBI 1 METOIEI €6

ycTpaHeHus"
Amomunuit Hughposasn
nabopamopusa Releon, Habop OI'9
no xumuu,

Jlamuux memnepamypul.

AmdoTepHbIe CBOWCTBA OKCHA U
TMJIPOKCHIA

03.04.2024

05.04.2024

10.04.2024

https://m.edsoo.ru/00aelae8

bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64

bubmuorexa [JOK
https://m.edsoo.ru/00aelc64

56

57

Keiaxeso

Oxcuipl, TUIPOKCHUIBI U COJIH JKeJie3a
(1) u xeme3a (1)

12.04.2024

17.04.2024

bu6mmorexa [IOK
https://m.edsoo.ru/00ael1d86

bubmuorexa [JOK
https://m.edsoo.ru/00ae35e6

58

59

O00011IeHIE U CUCTEMATU3AIUS

3HAHUH
[Tpaktrueckas padbota Ne 7.
Pemenne skciepuMeHTaNIbHBIX
3a1a4d 1o TeMe «BaxkHenue
METAJIIbI U UX COCIUHCHUS
Hudgposaa nabopamopusn
Releon. IIpuéop ons
onpeoenenusn cocmasa 6030yxa.

19.04.2024

24.04.2024

bu6mmoreka [JOK
https://m.edsoo.ru/00ae3de8

60

Brruunciienus mo ypaBHEHUsIM
XAMHYECKHUX PEaKIUi, €CIu OOUH
N3 pCarcHTOB IaH B N30BITKE WU
COAEPKUT MpUMecH. Beruncnenus
MacCOBOM JOJIH BBIX0JIa MMPOYKTa
peaxkuuu Hugppoeaa nabopamopusn
Releon, Ha6op OI'3 no xumuu,
Jlamuuk memnepamypel.

26.04.2024

bu6mmorexa [IOK
https://m.edsoo.ru/00ael750

61

O0001IeHrEe U CUCTEMAaTU3AIH
3HAHUH

01.05.2024



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

KontponbHas padota Ne4 o teme

2 «BaxxHeHnme MeTaibl ¥ MX 1
° COGaILI/IHeeHI/IH: o 03.05.2024
63 BemectBa u marepuassl B 1 bubnmoreka [JOK
IIOBCEIHEBHOM KU3HU YEJIOBEKA 08.05.2024 | https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnnoreka [HOK
OKpY’Karolllel Cpeibl 10.05.2024  https://m.edso0.ru/00ae4270
Ponpb xumun B periennu
9KOJIOTHYECKUX MpobdIemM Bt OK
65 Uugposan nabopamopun Releon, 1 15.05.2024 | hitpsdimedson mi00ze4270
Haébop OI'3 no xumuu,
Jlamuuk memnepamypol.
66 PezepBHblit ypok. O60011eHuE U 1 bubnnorexa [JOK
CHUCTEMaTHU3aI1s 3HAHUM 17.05.2024  https://m.edso0o.ru/00ae0dOa
67 PesepBHblil ypok. O6006111eHNE U 1 bubnuoreka [IOK
CUCTEMaTHU3aIus 3HAHUU 22.05.2024  https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O0o011eHNE U 1 bubnuoreka [IOK
CUCTEMATH3AINI SHAHUN 24.05.2024 | https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kinacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«3narensctBO «IIpocBenienue»
» Xumus, 9 knacc/ Pymzutuc I'.E., ®enpaman @.I°., AkiimoHepHoe 00IIeCTBO

«3narensctBo «lIpocBemienue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
Pa6oune nporpammer H.H.I"apa Ilpenmernas nunust yueOuukos ['.E

Pynzutuca, ©.I'. Oenpamana

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HNHTEPHET
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