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HOACHUTEJBHAS 3AIINCKA

[IporpammMa 1O XMMHM Ha YpPOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJI€HAa Ha OCHOBE TpeOOBaHMI K pe3yjbTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTensHO TPOrpaMMbl OCHOBHOTO 00IIIeT0 00pa30BaHuUsl, MPEICTAaBICHHBIX
B ®I'OC OO0, a Takke Ha oOcHOBe denepalbHON paboyeil TPOrpaMMbI
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi y4eOHOro npeaMera « XuMus»
B 00pa3oBaTeNbHBIX opranu3aiusax Poccuiickoit @enepanuu.

[Iporpamma 1o xuMuu Aa€T TpPENCTaBICHUE O IENIX, OOIIel CTpaTeruu
oOydeHHsi, BOCHUTaHUS M PAa3BUTUS OOYYaAIOIIUXCA CPEACTBAMHU y4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeNbHOE MPEIMETHOE coJiepKaHue,
MpeyCcMaTPUBACT paClpe/e]IeHHe €ro Mo KiaccaM U CTPYKTYpUPOBAHHUE IO
pazienaM M TeMaM MpOrpaMMbl MO XUMHH, ONPEAEISIET KOJIMYECTBEHHBIE H
KauECTBEHHbIC XapaKTEPUCTUKU coJIepKaHus, PEKOMEHTYyEMYIO
MOCJEAOBATEILHOCTh  M3YUYCHHUS] XUMHUHU € YYETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM y4eOHOTO  Tpoliecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydJarolmuxcs, ONpeAessieT BO3MOXKHOCTU MpeaMera s
peanu3anuu TpeOOBaHUM K pe3yjbTaTaM OCBOCHHS OCHOBHOW 0Opa30oBaTeIbHOU
IpOrpaMMbl HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs, a TakKe TPEeOOBaHUM K
pe3yabTataMm 00y4YeHHs] XUMUU Ha YPOBHE 1I€JIEH U3ydeHUsl TpeaMEeTa U OCHOBHBIX
BHUJIOB Y4E€OHO-TIO3HABATEIHLHON JEATEIIbHOCTH OO0Yy4Yaromierocsi 1Mo OCBOCHUIO
y4eOHOTO COoJIepKaHUSI.

[Iporpamma pazpaboTaHa B COOTBETCTBHM € y4ueOHBIM miaHoM MBOY
«Oiicxapckas OI» ang  ypoBHS OCHOBHOrO 0O0mIero oOpa3oBaHUS C
HCTIOJIb30BaHUEM COBPEMEHHOI'0 O0OpYJIOBaHUS LIEHTPA €CTECTBEHHO-HAYYHOU U
TEXHOJIOTHYECKO HampaBieHHOcTU «Touka poctay. Ha 0aze mentpa «Touka
pocTay obecreunBacTCsl peann3aiusi 00pa30BaTEIbHBIX MPOTrPaMM €CTECTBEHHO-
HAyYHOW M TEXHOJIOTMYECKOW HANpaBIIEHHOCTEH, pa3pab0OTaHHBIX B COOTBETCTBUU
C TpeOOBaHMSIMHU 3aKOHOJATENbCTBA B cdepe oOpa3zoBaHusi U C YYETOM
pekoMmeHaanuii  DefepalibHOTO oOreparopa y4eOHOTro mpeaMeTa «XUMUS».
Hcnonb3oBanue obopymoBaHus IieHTpa «Todyka pocTay MpH peau3aliyd JaHHON
paboueit mporpaMmbl MO3BOJISIET CO37aTh YCIOBUS:

® ISl paCHIMPEHUs COACPKAHMSI LIKOJIBHOTO OMOJIOTHYECKOT0 00pa30BaHuUs;

® I TIOBBINICHHWS TIO3HABATENIbHOM  AKTUBHOCTH  OOYyYalOIIHUXCS B
€CTECTBEHHO-HAY4YHOI 00acTy;

® Uil pa3BUTUA JIMYHOCTH pebdeHKa B mpoliecce oO0yueHus OUOJIOruH, €ro
criocoOHoCTeM, (POpMUPOBAHUS U YIOBJICTBOPEHUS] COLMAIBHO 3HAYMMBIX
WHTEPECOB U MOTPEOHOCTEN;



e JJIA pa6OTI>I C O,Z[apéHHBIMI/I IIKOJIbHUKAMH, OpraHU3allui HUX PA3BUTHUA B
Pa3JIMYHbIX o0macTax 06p330BaT€HBHOﬁ, TBOp‘ICCKOﬁ ACATCIIBHOCTH.

[Ipumenss HI/Id)DOBBIe J'Ia6ODaTODI/II/I Ha VYpoKax XHWMHH, VYV4YaAIIHUCCIo CMOI'YT

BBIITOJHUTE MHOXCCTBO J'Ia60‘[)aTODHBIX Da6OT N OKCIICPUMCHTOB IIO ITPOIrpaMMe

«XUMHUAY.

3HaHWE XHMHUHM CIYXXUT OCHOBOW it (HOPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MnpejcTaBjIeHU O MaTepUATbHOM EIUHCTBE MHUpPA, BAKHYIO
poJib WrparoT (GOPMHUPYEMbIE€ XHMHEH MPEICTABICHUS O B3aMMOIPEBPAIICHUSIX
SHEPrUU M 00 SBOJIIOIMU BEILECTB B MPUPOAE, O MYTSIX PEHICHUS TI00abHBIX
npo0JieM YCTOMYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOW, IHEPTETHUYECKOMH,
MUIIEBOM U SKOJOTUYECKON O€30MacCHOCTH, MPOOJIEM 3IpaBOOXPaHEHUSI.

N3ydeHne XxuMuu:

CIIOCOOCTBYET  peaju3alliii  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTUS U
dbopMupoBaHUs KYJbTYPhl TUYHOCTH, €€ 001Iel U (YHKIITMOHATBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHUPOBAHUE MBIIIJICHUS U TBOPUYECKUX CIOCOOHOCTEH
OoOy4aloluXcsi, HAaBBIKOB HX CAMOCTOSITEIbHOM  y4eOHOW  JESTEeNbHOCTH,
DKCIIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKUX YMEHHHM, HEOOXOAMMBIX KakK B
MMOBCEIHEBHOM XKM3HU, TaK U B IPO(HECCUOHATBHOU JIEITeTbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJISI1a HA €UHCTBO MPUPOIBI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
»TanoM B GOpMHUPOBAHUHU €CTECTBEHHO--HAYYHON TPaMOTHOCTU 00YYaIOUXCS;

CcrocoOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4HBIM 3HAHUSM, K IPUPO/IE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B KOJOTMYECKOE
oOpa3zoBaHHe 00y4aIOIUXCSl.

JlanHble HampaBlieHHs B OOYYEHMM XHMHH OOECNEeYMBAIOTCS CHEelU(pUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBISIETCS  MENaroTMYeCKH
aJanTUPOBAHHBIM OTPAXKEHHEM 0a30BOM HAYKH XMMHUU Ha OINPEACIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00I11Ier0 00pa3oBaHUs OPUEHTUPOBAH HA
OCBOEHHE OOYYalOIMMUCS CUCTEMbl MEPBOHAYAIBHBIX MOHSATUNW XMMHHU, OCHOB
HEOPraHMYECKOM XHWMHM W HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX MOHSATHI
OPraHUYECKON XMMUHU.

CtpykTypa coiep)kaHus MPOrpamMMbl IO XMUMHUHU cPopMHpOBaHA HAa OCHOBE
CHUCTEMHOTr0 mojxoja Kk e€¢ m3zydeHuro. CojliepaHue CKJIAIbIBACTCS U3 CHUCTEMBbI
MOHSTUNA O XUMUYECKOM 3JIEMEHTE Y BEIECTBE U CUCTEMBI IIOHATUN O XUMUYECKON
peakimu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OPTaHW30BaHbI 10 TPHHIIUITY
MOCJIEA0BATEIBLHOIO PAa3BUTUS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTaBICHUN
Pa3HOIO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;



— Ilepuonnueckoro 3axkona /. 1. MenaeneeBa Kak OCHOBHOI'O 3aKOHA XHMUHU,

— YYEHHUS O CTPOCHUM aTOMa U XUMHYECKOU CBSI3H;

— TpenctaBieHU 00 DIEKTPOJUTHYCCKON IUCCOIMAIMKA BEIIECTB B
pacTBoOpax.

Teopernuecknue 3HAHHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKHU
MOJTYYCHHBIX U OCMBICJICHHBIX (JaKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIEHO OT OJHOTO
VpPOBHS K JAPYrOMY, BBIMOJHSS (YHKIMA OOBSICHEHUS M TPOTHO3UPOBAHUS
CBOWMCTB, CTPOCHHSI U BO3MOKHOCTEU MPAKTUYECKOTO MPUMEHEHUS] U MOJy4CHUs
M3y4aeMbIX BEILIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHHU  CIIOCOOCTBYET  (POPMHPOBAHUIO
MPEJICTABICHUS O XMMUYECKON COCTABIISAIONIECH HAYyYHON KapTUHBI MUpa B JIOTHKE
e€ CHUCTEeMHON NPUPOJbI, IIEHHOCTHOTO OTHONIIEHUS K HAy4YHOMY 3HAHHUIO U
ME€TOJlaM TO3HaHHWS B Hayke. M3yueHne XUMUU TPOUCXOIUT C MNPUBICYECHUEM
3HAHUW U3 paHee H3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpYKaIOIUH MUDPY,
«buosorus. 5-7 xknaccey n «Pusnka. 7 Kiacey.

[Ipy wu3yyeHUH XUMHH TPOUCXOJUT (POopMHpOBaHWE 3HAHUN OCHOB
XUMUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYECKOU
NESITEILHOCTH YEJIOBEKa M KaK OJHOI0 W3 KOMIIOHEHTOB MHPOBON KYJBTYpHI.
3agadya ydyeOHOro ImpeaMera COCTOMT B (OPMUPOBAHUM CHUCTEMbl XHUMHUYECKHX
3HAHUU — Ba)KHEUIINMX (haKTOB, MOHATHI, 3aKOHOB U TEOPETUUYECKUX TMOJIOKECHUM,
JOCTYMHBIX O0O0OOIIEHU MHUPOBO33PEHUECKOTO XapakTepa, Ss3blka HAyKH, B
NpUOOIIEHHNH K HAyYHBIM METOJaM TIIO03HAHUS IIPU M3YYCHUU BEIIECTB U
XUMHUYECKUX peakiuii, B (GOPMHUPOBAHUH U PA3BUTHHU IMO3HABATEIIbHBIX YMEHUM M
UX TPHUMEHEHUH B Y4YCOHO-TIO3HABATEIBHON |  Y4eOHO-HCCICAOBATEIHLCKOM
NeATEeIbHOCTH, OCBOEHHUU TpaBWJI OE€30MaCHOrO0 OOpaIlleHUs C BeElIeCTBaMH B
MMOBCEIHEBHOM KU3HH.

[Ipu M3yyeHuu XMMUU Ha YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHMs BaXKHOE
3HaYEHUE MPUOOPEIH TaKUe 1eIH, KaK:

— (QopMupoBaHUE WHTEIUNICKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM0OOpa30BaHMIO, COTPYAHHUYECTBY, CAMOCTOSTEIBHOMY IPUHATHIO DPEIICHUH,
CITOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOITUMCS YCIOBUSIM KU3HH,

— HampaBJICHHOCTh OOy4YeHUs] Ha  CHUCTeMaTH4YeCKoe MpUOOIIEHUE
oOydJaronmxcsi K CaMOCTOATENbHON IM03HABATENIBHON JIEATEILHOCTH, HAy4YHBIM
MEeToJaM TO3HaHUS, (GOPMHUPYIONUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XAMHH,

— obecrnieyeHne yCIOBHM, CITOCOOCTBYIONIUX MPUOOPETEHUIO 00YJArOIITUMUCS
OTbITa Pa3HOOOPA3HOM NESITEIHHOCTH, MO3HAHMUS M CAaMOIO3HAHMS, KIHOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTCHIMI), UMEIOIIUX YHHUBEpPCAIbHOE 3HAYCHUE IS
Pa3JIMYHBIX BUJIOB JEATEIBHOCTH,



— ((opmupoBanue oOmeld (PYHKIMOHAIBHOW M E€CTECTBEHHO-HAYyYHOU
IPAaMOTHOCTH, B TOM YHCI€ YMEHHUH OOBSICHATH M OICHUBATH SIBJICHUS
OKPYKAIOILIEr0 MHPA, UCIOJb3Ysl 3HAHHUS M OIBIT, MMOJYYEHHbIE NPHU HU3yYEHUU
XUMHH, TPUMEHATh WX TPU PEUICHHH MpoOJeM B MOBCEAHEBHOM >KU3HH U
TPYJOBOI EATEIbHOCTH;

— ¢opmupoBaHue y OOy4YaIOMIMXCS TyMaHUCTUYECKUX OTHOIICHHH,
MOHMMAHUSA IIEHHOCTH XUMHUYECKMX 3HAHWHM [JIsI BBIPAOOTKH SKOJIOTHUECKU
LEJIECOO0PA3HOr0 MOBENECHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOILIEH MPUPOJTHOU CPEIIbI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO H
CaMOBOCIMTAaHUI0 Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEUECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOdUIS M HANpPaBIEHHOCTU AANbHEHIIEro
oOy4eHwUs.

OOmee 4YuCIO YacoB, OTBEAEHHBIX JJIA H3YyYEHUS XUMUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HEJIel0), B 9 kimacce — 68 4yacoB (2 Jaca B HEJIEIIO).



COLEPKAHUE OBYUYEHMUSA

8 KVIACC

IlepBoHaYaILHbIE XUMHYECKHE TOHSTHUS

[Ipenmer xumuun. Posib XMMUM B )KU3HHU YEIOBEKAa. XUMHS B CHCTEME HayK.
Tena wm BemectBa. du3nyecKue CBOWCTBA BEHIECTB. ArperaTHOE COCTOSTHHE
BemlecTB. [loHsATHE O MeTomax MO3HaHMS B XUMHUU. UHCThIE BEUIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

ATOMBI ¥ MOJNEKYJIbl. XHUMHUYECKHE 3JIEMEHThl. CUMBOJBI XHUMHYECKHX
aneMeHTOB. [IpocThie U ClOXKHBIE BeleCTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumnyeckasi ¢opmyna. BaaeHTHOCTP aTOMOB XHWMHYECKHX JJIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BewlecTB. (OTHOCHTENbHAsE aTOMHas Macca.
OTtHOcUTENbHAST MOJIEKYJIsIpHas Macca. MaccoBast 10JIsI XUMHUYECKOrO 3JIEMEHTa B
COCJIMHEHUH.

KonunuectBo BemecrBa. Monbs. MoisipHass Macca. B3anMOCBsI3b KOJIMYECTBA,
Macchl M 4YHUCIa CTPYKTYPHBIX €IUHUIl BewiecTBa. Pacu€rel mo dopmynam
XUMHUYECKUX COCTUHEHUN.

Du3NYEeCKUEe U XMMHUUYECKUE SABJICHUS. XUMHUUECKAsl peakuus U €€ MPU3HAKU.
3aKOH COXpaHEHMsSI MAcChl BEIECTB. XUMHUYECKHe ypaBHeHus. Kiaccuduxarus
XUMHUYECKUX peaKUi (COeTUHEHMS], pa3I0KEHUs, 3aMEILeHUs, OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMUYECKOW IMOCYA0H, MpaBUiiaMu paboThl B JabopaTopuu U
npuémMamu oOpaileHus: ¢ J1abopaTopHbIM 000PYJOBAaHUEM, U3YUYEHUE U OINHUCAHUE
¢u3nuecKuX CBOMCTB 00pa3lOB HEOPTaHMYECKUX BEIIECTB, HAOJIOJCHUE
¢u3nueckux (IJIaBjIeHUE BOCKA, TasHUE JbJIa, PACTUpPAHHE caxapa B CTYIIKE,
KUIEHUE M KOHAEHCAIUsl BOAbI) U XMMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIUBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCTIOTON) SIBJICHUH, HAOII0ACHUE U
ONMCAaHHWE NPHU3HAKOB MPOTEKAHUS XMMHUYECKHUX peakiui (pasiiokKeHUe caxapa,
B3aUMOJEMCTBUE CEPHON KHUCIIOTHI C XJOPHUIOM Oapusi, pa3ioKeHHe T'MIPOKCHA
Menu (I1) mpu HarpeBaHuu, B3auMOJICUCTBUE Keyie3a ¢ pacTBopoM cosid meau (11),
M3Yy4YEHUE CIOCOOOB pa3leieHusi CMecel: ¢ MOMOIIbI0 MarHuTa, (UIbLTPOBAHUE,
BbITIApUBAHUE, JUCTHLIAIMSA, XpoMaTorpadusi, MpoBEeHNE OYUCTKH TTOBAPEHHOU
coilu, HaOJIIOAEHHME U ONHCAaHME  PEe3yJIbTaTOB  MPOBEICHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MacChl, CO3JaHHE MOJeNeHd MOJIEeKYI
(ILIapoCTepIKHEBBIX ).

BaskHejinmue npeacTaBuTe 1M HEOPraHNYECKUX BelleCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kuciaopon — aineMeHT U MpocToe
BeniecTBo. Haxoxxaenuwe kuciaopoga B mpupoae, (u3Mueckue M XUMHYECKUE
cBoiictBa (peaknmu ropenus). Oxcuzapl. [lpumenenue xkucnopona. CrocoObl



MOJYYEHHS] KHUCJIOpOJa B JladopaTopud H HOpoMmbllieHHOCTH. Kpyrosopot
Kuciopoza B mpupojae. O30H — auIoTponHast MOAU(PUKALIMS KUCIOPOa.

TennoBoit 3¢p(deKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHMUS,
9K30- W HHAOTEPMUYECKHE pEaKUUH. TOIUIMBO: yroidb M METaH. 3arpsa3HEHUe
BO3/lyXa, YCUIIEHUE MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — asnemeHT W mpoctoe BemecTtBo. HaxoxkaeHwe Bomopona B
npupoae, (U3MYECKUEe ¢ XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
nonydenus. Knuemorel u comnn.

MoutsipHbIit 006EM ra30B. Pacu€Thl M0 XUMUYECKUM YPaBHEHHSIM.

dusnyeckue cBoucTBa BoAbl. Boma kak pactBopurens.  PacTBOpEL
HacelllieHHBIE M HEHACBIMIEHHBIE PacTBOpPBl. PacTBOPMMOCTH BEILIECTB B BOJE.
MaccoBast 10Ji BEIIECTBA B pacTBOpe. XUMUYECKHE CBOIMCTBA BOJibl. OCHOBaHUS.
Ponb pacTBOpoB B Mpupojie U B KU3HU YesioBeKka. KpyroBopoT BOJbI B MPUPOJIE.
3arps3HeHne NpupoaHbIX BoJ. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranmueckux coenunenuit. Oxcunpl. Knaccuduxarus
OKCHUJIOB:  cojieoOpa3ytoniue (OCHOBHBIE, KHCIOTHbIE, amM{pOTEpHbIE) U
HecosneoOpazyronme. Homenknarypa oxcunoB. Dusnueckue © XUMHYECKUE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcHoBanusi. Knaccudukanuss ocHoBaHWM: IIEIOYM U HEPACTBOPUMBIC
ocHoBaHus. HoMeHknatypa ocHoBaHWil. PU3MYECKHE W XHUMHYECKHE CBOWCTBA
ocHoBaHui. [lomydyeHne OCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucior. @usznyeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psng axktuBHoctm MetawumioB H. H. bekerona.
[Tomy4yeHue KUCIoT.

Conu. Homenkiarypa coneil. @u3znyeckue U1 XMMUYECKUE CBOMCTBA COJIEH.
[Tonyuenue conen.

['eHeTyecKas CBA3b MEXKY KJIacCaMU HEOPTaHUYECKUX COECITMHEHU.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMPEIECICHUE COAEPKaHUS KUCIOPOAa B BO3yX€E, MOJIYYEHHE,
coOupaHue, pacno3HaBaHWE M U3YYEHUE CBOWCTB KHUCIOpOAa, HaOI0IeHHE
B3aUMOJICHCTBUSl BEIIECTB C KHUCIOPOAOM M YCIIOBUSI BO3HUKHOBEHUS W
npeKpaimeHus TopeHus (mokapa), O3HaAaKOMJICHHE C OOpa3llaMH OKCHIOB H
OMHCAaHUE WX CBOWCTB, TMOJyYeHHE, COOMpaHWe, pACIO3HABAaHUE W U3yUYCHUE
CBOMCTB BOJIopojia (TropeHue), B3auMojercTBue Bojopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPHUAIIOB), HAOJIOICHHE O0pa3lloB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBHIO, TPUTOTOBJICHUE PACTBOPOB C OMpPEACIEHHOMN
MAacCOBOM J0Jield paCTBOPEHHOTO BEIIECTBA, B3AUMOJCHCTBUE BOAbI C METAILIAMU
(HaTpueM ©  KaiublueM) (BO3MOXHO UCIIOJb30BaHUE BHUIECOMATEPHUATIOR),



HCClIeIOBaHHE O00pa3l0OB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOII0/ICHUEe U3MEHEHUs OKPACKW MHJIMKATOPOB B PAacCTBOpPax KUCIOT U IIEIOUCH,
u3ydeHue B3aumojecTBusa okcuaa meau (II) ¢ pacTBopoM cepHOM KHCIOTHI,
KUCJIOT C MeETaJUIaMH, PEaKIUid HEeUTpaau3alldH, MOJy4YEHHE HEpPaCTBOPUMBIX
OCHOBAaHUWM, BBITECHEHHWE OJHOTO METAJUIa APYTHM W3 PACTBOpA COJIM, PEUICHUE
AKCIIEPUMEHTAIIBHBIX 33/Ja4 10 Teme «BaxkHenmume Kiacchl HEOPraHUYECKUX
COCIMHEHUI.

IHepuoauueckuii 3axkoH u lIlepumognuyeckass cucreMa XHMHYECKHUX
iemenToB JI. U. MenaeneeBa. CrpoeHune aromMoB. XHMHUYECKAsi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUu

[lepBble TOMBITKK KIACCU(PUKALMU XUMHUUYECKUX dJIeMEHTOB. [loHsaTne o
IpyIax CXOJHBIX DJJIEMEHTOB (IEJIOYHBIE M IIEJOYHO3EMEIbHBIC METaJIIbI,
rajoreHbl, UHEPTHBIC Ta3bl). DIIEMEHTBI, KOTOphIe 00pa3yroT aMmGOTEepHBIC OKCHIBI
Y TUJIPOKCUIBI.

[Tepunonnueckuii 3akoH. [lepronnyeckas cucTreMa XUMHUYECKUX JIEMEHTOB /.
N.  MenneneeBa.  KopoTkonepuonHas ¢ JJIuHHONEpUoAHas  (HOpMbl
[lepnoanueckon cucrembl xumuueckux diaemeHToB JI. . MenaeneeBa. [leproasl
U rpymnbl. PU3NYECKUH CMBICT TOPSAJAKOBOTO HOMEpAa, HOMEPOB IMEpUOAA U
TPYMNIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTponbl. CTpoeHue
AJIEKTPOHHBIX  000J0YeK aToMOB TepBBIX 20 XHWMHYECKHX  DJIIEMEHTOB
[lepuomnueckon cucremnl JI. M. MenneneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
3JIEMEHTA M0 ero nosioxeHuro B [lepuoanyeckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHUYECKHUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIiaM U MEPUOIaM.

3nauenue [leproanueckoro 3akoHa u [lepuoanueckoi cucTeMbl XUMUYECKHUX
3JIEMEHTOB JUIA pa3BuUTHs Hayku W npaktuku. [[. M. MenneneeB — ydéHbll u
rpaXIaHUH.

Xumuueckas cBs3b. KoBaneHTHas (TojsipHass W HEMOJSIpHAs)  CBS3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUUECKHUX 3I1EMEHTOB. IOHHAS CBS3b.

Crenenb  okucieHus.  OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIC  PEAKLIHH.
[Ipoueccel OkucIeHus: 1 BOCCTaHOBICHUSI. OKUCIUTENN U BOCCTAHOBUTEJIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB BEIIECTB METAJIOB M HEMETAJIOB, B3aWMOICHCTBUE
TUJIPOKCUAA LMHKA C PACTBOPAMHM KHUCIOT M IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKUCIMTEILHO-BOCCTAHOBUTEIBHBIX  PEAKLIMI
(ropeHue, peakiuu pa3aoKeHUsl, COCAUHEHUS).

Mexcnpeomemmunie céazu



Peanuzauus MeXNpeAMETHBIX CBSA3€M MPU H3YYEHHM XUMUU B &8 Kjacce
OCYILECTBIISIETCS 4Y€pe3 MCMHOJIb30BAaHUE KaK OOLIMX ECTECTBEHHO--HAYUYHBIX
NOHATUH, TAK W NOHATHUH, SBJISIOIINXCS CUCTEMHBIMH I OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT0 IUKJIA.

OO11ue ecTecTBEHHO--HAayUHbIE MMOHATHUS: HAY4YHbIN (aKT, TUIIOTE3a, TEOPHUs,
3aKOH, AaHaJIW3, CHUHTE3, KIacCU(pUKauus, [EpUOJUYHOCTh, HAOIIOACHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

@usuka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIBI, PAJHMOAKTUBHOCTb, MOJIEKYJA, dJIEKTPUUYECKUN 3apsl, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (PU3NYECKUE BETUYUHBI, €IUHUIIBI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/b1, COTHIIE.

buonorus: dotocuntes, npixanue, bnocdepa.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE IOPOJBI,
II0JIE3HBIE UCKOIMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BerecTBo U XUuMHYeCKas peakuus

[lepnogmueckuit 3axoH. [leprnoguyeckas cucremMa XUMAYECKUX JIEMEHTOB /.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUH CBOMCTB
XUMHAYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPUONOB, Kauus, KalbLUsid M HX
COCAMHEHUNA B COOTBETCTBUM C IIOJIOKEHUEM JJIEMEHTOB B Ilepmoamyeckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHJABI XUMHUYECKOW CBS3H. THIBI KPUCTAUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PEMIETKH U
BHJla XUMHYECKOU CBS3H.

Knaccudukauus v HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEUIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKHUX
COEMHEHN, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XuMUYeCKUX peaklnid Mo pa3InyHbIM IpU3HAKaM (10 YUCITY
M COCTaBy YYacTBYIOIIMX B pPEaKIUU BEIIECTB, MO TEIIOBOMY 3(QeKTy, IMo
M3MEHEHUIO CTETEeHEN OKHUCIEHUS XMMHYECKHX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO
YYACTHIO KaTalu3aropa). DK30- U SHAOTEPMUYECKUE PEAKLIMHU, TEPMOXUMHUUYECKHE
YPAaBHEHUSL.

[TonsiTue 0 ckOopocTH xuMuYeckod peakuuu. lloHsTe 00 OOpaTUMBIX H
HEOoOpaTUMbIX XMMHYECKUX peakiusix. [loHATHe O rOMOTeHHBIX M TeTepOTreHHBIX
peakuusx. [lonarue o karanmse. [loHsTHE 0 XMUMHYECKOM paBHOBeCHHU. DAKTOPBI,
BIMAIOLNIME HAa CKOPOCTh XHMHUYECKOW PEAaKUUMU U IOJOKEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKUCANTENbHO-BOCCTAHOBUTEbHBIE ~ pEaKLMH,  JJIEKTPOHHBIA  OajaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTEIILHOM  PEaKLUHU. CocraBnenue  ypaBHEHUH



OKHUCJIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEaKUUd C  HCIOJb30BAHWEM  METOJIa
AJIIEKTPOHHOIO OanaHca.

Teopus 3MEKTPOIUTUYECKON TUCCOLMALIMU. DJIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Kartnonbl, aHnoHbl. MeXaHW3M JUCCOLMALIMM BEIIECTB C PA3IMYHBIMU BUJIAMU
XUMU4ecKoil cBsizu. CteneHs auccouuanuu. CHUIbHbBIC U CIa0bIe SJIEKTPOJIUTHI.

Peakiiuu nOHHOTO OOMeHa. Y CIOBUS MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa,
NOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOWCTBAa KHUCIOT,
OCHOBaHMN W collel B CBETe NPEIACTaBICHUNA 00 DIEKTPOIUTHUECKOMN
nucconuanyu. KauectBeHHbIe peakiii Ha HOHBL. [IoHATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAJUIMYECKUX PEMIETOK HEOPraHUYECKHX
BEIIECTB — METAUIOB M HEMETAUIOB (rpadura M aiMasa), CIOXKHBIX BELIECTB
(xJopuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKON peakIuu
OT BO3JCHCTBUS pa3IUYHBIX (DAKTOPOB, MCCIEIOBAHUE AIIEKTPONPOBOJIHOCTU
pacTBOPOB BEHIECTB, MpoLecca AUCCOLNMALNMA KHCIOT, WIEI0YEed M  COJIEH
(BO3MOKHO ~ HMCIOJIb30BAaHUE  BHJIEO  MATEpPUAJIOB), IPOBEJIECHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPU3HAKW  MPOTEKaHWs  peakuuid HOHHOro  oOMeHa
(oOpa3oBaHue ocajaka, BbIIEICHME Tra3a, o0Opa3oBaHUWE BOJbI), OIIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX  PEAKIMU
(ropeHue, peakiu pas3lioKEeHUs, COCIMHEHHUS), PACIO3HABAHUE HEOPraHUYECKHUX
BEIIECTB C TIOMOIIBIO KAYECTBEHHBIX pPEaKUMid HAa HMOHBI, pEIICHHE
AKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemertanibl 1 X coeUHEHUSA

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHUYECKHME CBOWCTBA Ha MpPUMEpEe  XJopa
(B3auMOJEHCTBHE € METallaMHM, HEMETajulaMH, UIeno4amMu). XJIOpPOBOAOPO/I.
ConsiHass KHCIIOTa, XMMUYECKUE CBOMCTBA, IMOJy4YEHUE, NPUMEHEHHE. [lelicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YeloBeKa. BakHeWnume XJIOpHIbI M HX
HAXO0XKIECHUE B IPUPOJIE.

OO6mast xapaktepuctuka d7aeMeHTOB VIA-rpymmbl. OcOOEHHOCTU CTpOEHUs
aTOMOB, XapaKTEepHbIE cTeNneHH okucieHus. CTpoeHue W (pu3myeckue CBOMCTBA
IPOCTHIX BEUIECTB — KUCIOPOAA U Cepbl. AJIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMHYecKue cBoiicTBa cepbl. CepoBOOpO, CTpoeHHue, pU3NYECKUue U
XUMUYECKUE CBOMCTBA. OKCHIBI CEpbl KAK NPEICTABUTENIN KHCIOTHBIX OKCHIOB.
Cepnas kucinora, (Qusnueckue M XHUMHYECKHE CBOHcTBa (0oOIIuMe Kak
IOpeICTaBUTENd Kjacca KHUCIOT U chneuuduyeckue). XHUMHUYECKHE pPEaklluu,
JeXallie B OCHOBE MPOMBIIIIEHHOTO CMoco0a MOJYy4YeHUs CEPHOM KHUCIOTHI.
[Tpumenenue cepHoit KUCIOTHI. COIM CEPHOUM KUCIOThI, KAYECTBEHHAS PEaKIMs Ha



cynabdar-uoH. Haxoxnaenue cepel u €€ coequHEHUN B mpupoae. XUMHUECKOE
3arpsi3HEHHE OKPYKAIOIIeH cpeAbl COCIUHEHUSIMH cepbl (KHCIIOTHBIE JOK[IH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-Tpynnbl. OCOOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHMs. A30T, PacHpOCTPAHEHHE B MPHUPOJIE,
¢uznyeckue U xumMuyeckue cBoiictra. KpyroBopot azora B npupozge. AMMHAK, €TO
¢usnyeckue U XMMHUYECKHUE CBOMCTBA, Ody4YeHHe U npuMeHenne. Coian aMMOHUS,
ux pU3NUECKUe U XMMUYECKHE CBOMCTBA, MpUMeHeHe. KauecTBeHHas: peakiys Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ MoyiydeHue, (PU3NYecKue U XUMUYECKUE
cBOlcTBa (00mMe Kak TPEACTABUTENs Kilacca KHUCIOT M crenuduyaeckue).
Hcnonbs3oBaHWEe HUTPATOB M COJEM aMMOHHA B KayeCTBE MHUHEPAIbHBIX
yaoOpeHuil. XuMUYECKOe 3arps3HEHUE OKPYKAIONICH Cpelbl COSTMHCHUSIMHU a30Ta
(KUCOTHBIE JOXKIW, 3arpsA3HEHHE BO3AyXa, HOuBbl U BomoémoB). docdop,
ajutoTpornaeie Momudukanuu gocdopa, puzmyeckue M XUMUYECKHE CBOMCTBA.
Oxcun pochopa (V) u pochopras kuciora, GU3NIECKHEe U XUMHUCSCKHE CBONCTBA,
noxydyeHue. Mcnonb3oBanue pocaToB B KAYECTBE MUHEPAIBHBIX YIOOPEHU.

OO6mas xapakrtepuctuka 31aemMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHUSA.  YTIEpOoJ,  aJUIOTPOINHbIE
MOAU(UKALIUKA, PACHPOCTPAaHEHUE B TPHUPOAE, (PUINYECKHUE U XUMUYECKUE
cBoiicTBa. AncopOuusa. Kpyrosopot yriepoaa B npupoje. OKCUbl yriiepojaa, ux
du3nueckue W XUMUYECKHE CBOICTBA, JCHCTBUE Ha JKUBbIE OpPTaHU3MBI,
MOJIyYeHUE U TMPUMEHEHHE. DKOJIOTMYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCUIOM
yriepona (IV), rumore3a T17100adbHOTO TMOTEIUICHUS KJIMMAaTa, MMapHUKOBBIN
addekT. YroapHas KUcaoTa U €€ colM, uX (PU3NIECKUEe U XUMHUYECKUE CBOWCTRA,
nojiyueHue W npuMmeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnonbs3oBanne KapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHavaIbHbBIE TOHATUSL 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUIX
yraepoja (MeTaH, 3TaH, 3TUJICH, alleTUJICH, 9TaHOJ, TIIUIEPUH, YKCYCHAs KUCIIOTa).
[IpupogHbie HMCTOYHUKH YTJIEBOJOPOJOB (Yrojib, MTPUPOJHBIM Ta3, HEPTH),
MPOJYKThl UX mepepaboTku (OEH3UH), UX POJb B OBITY M MPOMBILIIEHHOCTH.
[ToHsiTHE O OMONOTMYECKN BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKax, yriieBoJax — U ux
poiM B KM3HM 4YeJIOoBeKa. MarepuaibHOE €IMHCTBO OpPraHMYeCKUX |
HEOPTAaHUYECKUX COCITMHCHUU.

Kpemunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, TMOJy4YeHUE U
npuMmenenue. CoenuHeHUs: KpeMHHUs B npupoje. OOuye mnpencraBieHus 00
okcune kpemHusi (IV) u kpemuueBoit kucnore. CHUIMKAThl, UX HUCIOJIB30BAHUE B
OBITY, B IPOMBIIIEHHOCTH. BakHeillme cTpouTenbHble MaTepUalbl: KepaMuKa,



CTEKJIO, TIEMEHT, 0eToH, kene300eToH. [Ipobiaembr 06€30MacHOr0 HCTIOIB30BAHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHue o0pa3o0B HEOPTaHMUYECKUX BELIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
IIPOBE/ICHUE KAaYeCTBEHHBIX PEAKIMN Ha XJIOPUJI-UOHBI U HAOIIOJCHUE MPU3HAKOB
UX TMPOTEKAHMsI, OMBITHI, OTpaXkarouiue (QU3NYECKHe M XUMUYECKHE CBOWMCTBA
TaJIOT€HOB M WX COEIMHEHHH (BO3MOXHO HCIOJIb30BAHHE BHUIEOMATEPHAIIOB),
O3HAaKOMJIEHHE ¢ o0pa3uaMud XJOpUIOB (TaJOT€HHUIIOB), O3HAKOMIJICHHUE C
oOpaslaMu  cepbl M €€  COCNMHEHMSIMU  (BO3MOXXHO  HCIIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HAOIIOACHHUE Mpoliecca OOYIIIMBaHUS caxapa MoJ ACHCTBHEM
KOHIECHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, H3YYEHHE XHUMHUYECKUX CBOWCTB
pa30aBICHHON CEPHOI KUCIOTHI, MPOBEIEHNE KaYeCTBEHHON PeaKkiuu Ha CyabgaT-
MOH U HaOJIOJeHHE IMpHU3HAKa €€ MPOTEKaHWUs, O3HAKOMJICHHE C (PU3MUYECKUMU
cBoiicTBamMMu a3ora, Qgocdopa U UX COEAMHEHUH (BO3MOKHO HCIIOJIB30BAHUE
BHJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U QOCPOPHBIX yAOOpEHHI, MOITyUEHHE,
coOMpaHue, pacrno3HaBaHWE€ M U3YYEHUE CBOWCTB aMMHUaKa, IPOBEJICHUE
Ka4eCTBEHHBIX PEaKIMi Ha MOH aMMOHMS M (ocaT-uOH U HU3yYEHHE NPU3HAKOB
UX NMPOTEKAHHUs, B3aNMOJECHCTBUE KOHLIEHTPUPOBAHHON a30THOM KHMCIIOTBI C MEJIBIO
(BO3MOXKHO HCIIOJIB30BaHNE BUJICOMATEPHUAIIOB), U3y4YEeHUE Mojelen
KPUCTAJUIMYECKUX PEIIETOK anMasa, rpadura, (QysuiepeHa, O3HAKOMJIEHUE C
MPOIECCOM  aCcOpPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM W
yCTPOMCTBOM NPOTHBOrasa, MOJIydeHHe, COOMpaHHe, paclioO3HABaHUE U H3YUYCHHE
CBOMCTB YIJIEKUCIIOrO Ta3a, IPOBEJACHHE KaueCTBEHHBIX peakUui Ha KapOoOHAT U
CWIMKAaT-UOHbl W M3YyYEHHE TMPU3HAKOB HUX TMPOTEKAHMS, O3HAKOMIICHHE C
MPOJIYKUHUEH CUJIMKATHOM MPOMBIIIIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHbBIX
3a/1a4 1o TeMe «BaxkHelue HeMeTalIbl U X COeTUHEHUS.

MeTtasiibl 4 HX COeIUHEHUSA

OO01ast XxapakTepUCTHUKa XUMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux mnoyiokeHuss B llepuogmueckon cucreme xumuyeckux siemeHtoB [, .
MenneneeBa u ctpoeHuss aToMoB. CTpoeHHe MeTauioB. MeTtammnyeckast CBs3b U
METAJNIMYECKass  KPUCTAJUIMYECKass  pemeéTka.  DJIIEKTPOXMMHYECKHM PN
HaIpspKeHUH MeTamioB. PU3NUYecKre U XMMHUYECKHE CBOMCTBA MeTauioB. O01ue
crocoObl monydeHus: MeraioB. [loHsATHE O KOpPpO3UHM METAIOB, OCHOBHBIC
CHoCOObI 3almuUThl UX OT Koppo3uu. CruiaBel (CTalb, YYTyH, TIOPATIOMHHHM,
OpoH3a) ¥ UX MPUMEHEHNE B OBITY U TPOMBIIIJIEHHOCTH.

[lenounble MeTabl: MojoxkeHue B lleproanyeckoit cucteMe XMMHUYECKHX
aneMeHToB . 1. MenzneneeBa, CTpoOeHHUE UX aTOMOB, HAaXOXJIEHUE B IIPUPOJE.
®u3znuecKkre U XMMUYECKUE CBOWCTBA (Ha mpumMepe HaTpus U Kanus). OKCuasl U



TUAPOKCUILI HaTpusi W Kanus. [IpuMeHeHHe IIeIOYHBIX METAUIOB U HX
COCIMHEHUMN.

[[lenoyHno3emenbHbIE METAJUIbl MarHuid MW KaJbLUMW: IOJOXKEHHE B
Ilepnognueckoit cucreme xuMmuueckux 3yeMeHToB [[. 1. MenaeneeBa, ctpoeHue
UX aTOMOB, HaXOXJIeHHE B mpupoae. uznueckue 1 XuMUYECKUE CBOMCTBA MATHUS
U Kanpuusa. Baxseiimue coeauHeHUs Kanblusg (OKCHUI, TUIPOKCHUM, COJH).
XKécTkocTh BOJIBI U CITOCOOBI €€ YCTpaHEHHUS.

AmomMuHu: onoxenue B [lepuoauyeckoil cUCTEME XUMHUECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHME aToMa, HaxOKIEHUE B Ipupone. Pusmyeckue u
XUMUYECKHE CBOMCTBA amtOMUHMS. AMGPOTEpHbIE CBOMCTBA OKCUIA U TUIPOKCUIA
AIFOMUHUS.

Keneso: nonoxenne B lleproanueckor cucTeMe XUMUYECKUX IIEMEHTOB /.
N. MenneneeBa, CTpOoeHHE aToma, HaxXOXKICHHE B mpupone. PuznuecKkue Hu
XHUMHYCCKHE CBOMCTBA jkese3a. OKCUIbI, THAPOKCUIBI U coiu xkenesa (I1) u xenesa
(III), ux cocta, CBOWMCTBA U MOTYYECHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMu METAUIOB W CIUIaBOB, WX (U3HUECKUMU
CBOMCTBAaMHU, U3YYEHHE  PE3YyJIbTAaTOB  KOPPO3UM  METAUIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCHCTBUSI OKCHJIA
Kalbllid W HATpUs C BOJOM (BO3MOXKHO WHCHOJB30BAHUE BHJIEOMATEPHAIIOB),
HCCJIEZIOBAHUE CBOWCTB XKECTKOW BOJBI, MpOLIECCa TOPECHUS KeJe3a B KUCIOPOAE
(BOBMOXKHO  KCIOJIb30BAaHME  BHJICOMATEPHAIIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMii HAa MOHBI: MarHus, KajbllMs, aJIOMUHUS, [IUHKA, *Keje3a
(IT) u xeneza (I1I), mequ (1), HaGnrOAEHNE U OMUCAHUE TPOIECCOB OKPAITUBAHMUS
IJJaMEHH MOHAaMU HATpWsi, Kalusd U Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BUIEOMATEPUAIIOB), HCCIIeIOBaHNE aM(OTEPHBIX CBOWCTB TMIPOKCHIA ATTFOMUHUS
Y TUJPOKCHU/JIA IIMHKA, PEIIEHUE YKCIIEPUMEHTAIBHBIX 3aj/1a4 1o TeMe «BakHeiime
METaJUIbl U KX COCTUHEHUS».

XHMHUS M OKPYKAKOLIAs cpeaa

BemectBa m Marepuanbl B TNOBCEIHEBHOM >KM3HM 4YeJlOBEKa. be3omacHoe
WCTIOJIb30BAaHKE BEIIECTB M XUMHYECKUX peakuuil B ObITy. [lepBasi momolb npu
XUMUUYECKUX 0KOTaxX U OTPaBJICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKarolled cpenbl (mpenesibHas AOMyCTHMast
KOHIIeHTpanus Bemects, aanee — [1/IK). Posb xuMun B pelieHnn 3K0JI0THYECKUX
mpooIIeM.

Xumuueckuii IKCnepumenm:

n3yueHue oOpasIloB MaTepUANIOB (CTEKJIO, CIUIaBbl METAIJIOB, MOJUMEPHBIE
Marepuabl).

Mexcnpeomemmunie céazu



Peanuzamnus MexXnpeaMeTHBIX CBsI3ed NMpU HM3YYEHHH XHUMHM B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIIOJIb30BaHME Kak OONIMX eCTECTBEHHO-HAYYHBIX
MOHATUMN, TaK U TIOHATUH, SIBJSIFOIIMXCS CUCTEMHBIMU JIJISI OTJIEIBHBIX MPEIMETOB
€CTECTBCHHO--HAy9IHOTO ITHKJIA.

OO1mMe ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAy4dHbIH (akT, TUIOTe3a, 3aKOH,
TCOpHs, aHalu3, CHHTE3, KIacCUPUKalUs, TEPUOJAUYHOCTh, HAOIIOJICHHE,
AKCIIEPUMEHT, MOJEITUPOBAHUE, H3MEpPEHHE, MOJEIb, SBICHUE, MMAPHUKOBBIN
s dexT, TEXHOTOTHSI, MAaTEPHAITHI.

dwusuka: Marepus, aroM, OSJCKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIHU],
M30TOIbI, PaJMOAKTUBHOCTh, MOJIEKYJA, JJICKTPUYECKUN 3apsi, TPOBOJIHHUKH,
MOJTYNPOBOJHUKH, JUAJIEKTPUKH, (POTOSJIEMEHT, BEIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHHE BEILleCTBa, ra3, paCTBOP, PaCTBOPUMOCTD, KpUCTAIITUYECKAs
pemeéTka, CruiaBbl, (pU3MYECKHe BETUYMUHBI, €AMHHIIBI M3MEPEHUs, KOCMHUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, CoHIIE.

buonorust: ¢ortocunTes, npixanue, Ouocdepa, 3KOCUCTEMA, MUHEPAJIBHBIE
yI0OpeHusi, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, MUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocepa, ruapochepa, MHUHEpPATbl, TOPHBIE MOPOJBI,
MOJIC3HBIE HCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA ITPOI'PAMMBI 11O
XNMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3yJbTaThl OCBOEHUSA MPOrPaMMbl OCHOBHOTO  OOILEro
o0Opa3oBaHMs JOCTUTAIOTCS B XOJ€ OOYy4YeHHs] XMMHHM B €IMHCTBE Y4YEOHOU H
BOCIIUTATENBHON JIEATEIBHOCTH B COOTBETCTBUU C TPAIULIMOHHBIMU POCCUUCKUMU
COLMOKYJIBTYPHBIMH M JyXOBHO-HPABCTBEHHBIMH II€EHHOCTSIMHM, NPHUHSATHIMU B
oOlliecTBe MpaBWJIaMd M HOPMaMH TIOBEJCHHMS U CIIOCOOCTBYIOT MpoleccaM
CaMOMNO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3ALIMN O0yYarOIIHNXCS.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPa)KalOT  TOTOBHOCTh  OOYyYarOIIHUXCS
PYKOBOJICTBOBaTbCA CHCTEMON TMO3UTUBHBIX I[IEHHOCTHBIX OpHUEHTAllUd WU
pacIIMpeHre ONbITa ACTEILHOCTU HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpHOTHYECKOT0 BOCTIMTAHUS:

LIEHHOCTHOT'O OTHOILIECHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY
M HAyYHOMY HaCJEIWI0, TTOHUMaHMsS 3HAYCHUS XMMHUUYECKOM HayKH B >KHU3HU
COBPEMEHHOro OoOIIecTBa, CIOCOOHOCTH BJAJETh JOCTOBEPHOM HH(pOpmanuen o
NEPEAOBBIX JOCTUKEHUAX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOW XUMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U 0OIIECTBA;

2) rPaKIAHCKOT0 BOCIIUTAHUS

MPEACTABICHUS O COLMAIBHBIX HOpPMax W NpaBUIaX MEKINYHOCTHBIX
OTHOUIECHUHN B KOJUICKTUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4yeOHO-HUCCNEAOBATEeIbCKOM, TBOPYECKOW M JAPYIHX  BHUAAX
NEeSATEIbHOCTH, TOTOBHOCTHM K Pa3HOOOpPa3HOM COBMECTHOM JEATEIBHOCTH IpPU
BBITIOJTHEHUM Y4YeOHBIX, TMO3HABATEIbHBIX 3aJay, BBIOTHEHUU XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHNN YYEOHBIX TPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHHIO
M B3aUMOIIOMOIIM B IIpoLecce 3TOW Y4YeOHOH JesATENIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TMOBEJEHWE U TMOCTYNKA CBOMX TOBapHIIE C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUI MOCTYNKOB;

3) IEHHOCTH HAYYHOT0 MO3HAHNA:

MHUPOBO33PEHUYECKUE TPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPAa3BUTHS HAyKH M COCTABJISIOLIUE
OCHOBY JJI TIOHUMAaHUS CYIIHOCTH HAy4YHOW KapTHUHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJbI, B3aMMOCBS3SIX 4YEJIOBEKa C
IPUPOTHOMN CPEIOH, O POJIM XMMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MO03HABATEJIbHBIE MOTHUBBI, HAIIPABJIECHHBIE HA MOJIYYEHUE HOBBIX 3HAHUM 1O
XUMUU, HEOOXOAMMBIC IJIsi OOBACHEHUS HAOJIOJaeMBbIX IMPOIECCOB M SIBJICHUM,
MMO3HABATENIbHON, WH(POPMAIMOHHOW W YUTATEIHCKOW KYJIbTYpHl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIILHOW paboOThl ¢ Y4YEOHBIMH TEKCTaMH, CIPABOYHOMN



JUTEPAaTypoO, MOCTYHNHBIMU TEXHHUUYECKHMMH CpEACTBAMH HH(POPMAIMOHHBIX
TEXHOJIOTUH;

uHTepeC K OOYYEHHI0O W TO3HAHMIO, JIOOO03HATETHHOCTb, TOTOBHOCTH H
CIOCOOHOCTh K  CaMOOOpa30BaHUIO, IMPOEKTHOM UM  HUCCIEN0BATEIbCKOU
JESTEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBIEHHOCTH U ypOBHS OOyu€HUs B
JlaJbHEHIIIEM;

4) hpopMHUPOBAHUS KYJIbTYPbI 310POBBS:

OCO3HAaHUE IIEHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOILEHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 370POBBIA 00pa3 KHU3HH, OCO3HAHWE MOCIEACTBUNA U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOT0Mdsl, HAPKOTUKOB, KypEHUs),
HEOOXOJUMOCTH COOJIIOJIEHUST TpaBuUi OE30MacCHOCTH TMpH  OOpalleHuu ¢
XUMHUYECKUMHU BELIECTBAMU B OBITY U peabHOM KU3HH;

5) Tpy10BOT0 BOCIIUTAHHUSI:

MHTEPEC K MPAaKTUYECKOMY M3yUYEHUIO Npodeccuil U Tpyia pa3aIudHoro poja,
yBaXEHUE K TPyAy U pe3ynbTaram TPYAOBOW IEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHHUs TPEAMETHbIX 3HAHUH 10 XHUMHUHU, OCO3HAHHBIA BBIOOP
MHJUBUyJIbHON TPAaeKTOPUU MPOAOIKEHUSI 00pa30BaHus C YUYETOM JTMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN,
yCTIeIHOW NPOo(eCCUOHATIBHON IEATEIbHOCTH U Pa3BUTHI HEOOXOJUMBIX YMEHHH,
TOTOBHOCTb aJalTUPOBATHCA B MIPO(ecCHOHANIBHOM cpee;

6) 9K0JIOrM4eCKOTr0 BOCIIUTAHHUS:

HKOJIOTUYECKU II€JIECO00PA3HOE OTHOIIEHHE K MPHUPOAE KaK HCTOYHHUKY
KU3HM Ha 3emile, OCHOBE €€ CYIIECTBOBAaHUS, IOHMMAaHUE LIEHHOCTH 3JI0POBOIO U
O0e3zonmacHOro oOpa3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(U3MUEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHME LIEHHOCTU COOJIIOICHMS
paBuJ1 O€30MaCHOTO MOBEAEHUS NpU paboTe ¢ BELIECTBAMH, a TAKKE B CUTyalUsX,
YIPOKAFOIINX 310POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHUH XUMHUH, IS
pelLIeHUs 3a/1a4, CBA3aHHBIX C OKPY’KAIOLIEH MPUPOJIHON CPEIOr, ISl TOBBILICHHS
YPOBHSI  3KOJIOTMYECKOW  KyJIbTYpPbl, OCO3HaHUS TJIOOQJIBHOIO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTed HMX PEelIeHUs MOCPEICTBOM METOJ0B XHMHH,
AKOJIOTUYECKOTO MBIIUICHHS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHHUKATUBHOM M COLMAJILHOM ITPAKTHUKE.

METAINIPEIMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaIMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMupoBaHUsS MHUPOBO33PEHUs OOIIEHAy4YHbIE TMOHATHS (3aKOH, Teopusl,
OPUHIIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOLECC, IKCIEPUMEHT U JAPYTOE.), KOTOPhIE
HCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX IMpeAMETax M IMO3BOJISIIOT Ha
OCHOBE 3HaHWI U3 3TUX MpPeIMETOB (OpMHUPOBATH MPEICTABICHUE O IEJIOCTHON



HAay4YHOW KapTHUHE MUpPA, U YHUBEPCAIbHbIE YIeOHbIC ACHCTBUS (TI03HABATEILHBIC,
KOMMYHUKATHBHBIE, DPETYJISITHUBHBIE), KOTOpble oOecneunBaioT (HOpPMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY IIJIJAHUPOBAHUIO M OCYIIECTBICHHUIO Y4EOHOMU
JESITEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUA

Ba3oBble Jijornueckue a1eiicTBUA:

YMEHUSI KCTOJIB30BaTh NPHEMBI JIOTHUECKOTO MBINIIEHUS TPU OCBOCHUU
3HAHWI: PacKPhIBaTh CMBICT XMUMHYECKUX TOHSITHH (BBIICIATH MX XapaKTEpPHBIC
NPU3HAKK, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMH TMOHSTHUSIMHU), UCIOJIb30BAThH
MOHATHS JIJIS1 O0OBSICHEHUSI OTJEIBHBIX (PAKTOB U SIBJICHUI, BHIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMM XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUid,
yCTaHABIMBATh MPUYUHHO-CIICJICTBCHHBIE CBSI3U MEXIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTHUECKHUE PACCYXKIACHUS (MHIYKTUBHBIC, JCTYKTHBHBIC, TIO AHAIOTHH),
JIeNaTh BBIBOJIBI U 3aKITIOUYEHUS;

yMEHUE TPUMEHSTh B IMIpPOIlECCe I[IO3HAHUS TOHATUS (MPEIMETHhIE U
MeTanpeIMETHBIE), CHMBOJIMUECKHUE (3HAKOBBIC) MOJICIIH, UCIIOJIH3YEMbIE B XUMHUH,
peoOpa30BhIBATh MIMPOKO MPUMEHSIEMBIC B XUMHH MOJIEITbHBIC TIPEACTABICHHS —
XUMUYECKUN 3HAK (CHMMBOJ JJIEMEHTAa), XUMUUeckas (opMmyra U ypaBHEHHE
XUMHUYECKON peaKkIuu — MpU pelieHuH yueOHO-TI03HaBaTEIbHBIX 3a/lady, C YYETOM
ATUX MOJICNIbHBIX TPEICTABICHUN BBISBIATH U XapaKTEPU30BATh CYIIECTBECHHBIC
MPU3HAKN M3y4aeMbIX 00OBEKTOB — XUMHUYECKHUX BEIIECTB M XUMUYCCKUX PEaAKIIHH,
BBISBIIATh  OOIIME  3aKOHOMEPHOCTH, TMPUYMHHO-CIICJACTBEHHBIC CBS3U W
IPOTUBOPEYHS B U3YIAEMBIX MPOIECCaX U SIBICHUSIX.

ba3oBble ucciiefoBarebCKkie 1eHCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAadyeCTBE HHCTPYMEHTA
MO3HAHMS, a TaKK€ B Ka4yeCTBE OCHOBBI 11 (OPMHPOBAHUS THUITOTE3BI TIO
MIPOBEPKE MPABMIBHOCTH BBICKAa3bIBAEMBIX CYKICHUM;

NpUOOpPETEHUE OIbITa IO TUTAHUPOBAHUIO, OPTraHU3aIlMi M TMPOBEIACHUIO
YUYEHMUYECKHX JKCIIEPUMEHTOB, yMEHHWE HaOlomaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €0 Pe3yibTaT, (OpMyIupoBaTh 000OIICHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIIECIOBAHUS, COCTABIATh OTUET
0 MpOJIeJIaHHOM padoTe.

Pa6ora c undgopmanmueii:

yMEHUE BBIOWpATh, aHAIM3UPOBATh WM HHTEPIPETHPOBATH HWHOOPMAIUIO
Pa3IMYHBIX BUJOB W (HOPM TPEICTABICHHUS, MTOTYyIaeMYyI0 U3 Pa3HBIX UCTOYHHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp)KaHUs, CIPaBOYHBIC
nocobusi, pecypcel MHTepHETa), KPUTHYECKH OICHUBATh IMPOTHBOPECUMBYIO U
HEJI0OCTOBEPHYIO MH(OpMaIuio;



YMEHHE MPUMEHATh Pa3InYHbIE METOJbl U 3aMpOChl MPU MOHUCKE M OTOOpE
uH(pOpMAIIMM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOJIUMBIX JJi BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJ]a4 ONpPEIeIEHHOTO THUIIA, TPUOOPETEHHE ONbITA B
0o0JlaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
OBJIaJICHHE KYJIbTYpPO aKTUBHOTO HCIIOb30BAHUS PA3INYHBIX IIOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (JOpMY TpeCTaBICHUs HH(GOPMALIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJayll HECIO0XXHBIMU CXEMaMH, JuarpaMMaMi,
IpyruMu popmMamMu rpaduKu U UX KOMOWHALIMSIMU;

YyMEHUE UCIOJIb30BaTh W AaHAJIM3UpOBaTh B IIpolecce Y4YeOHOU U
UCCJIEI0BATEILCKON JEATEIBHOCTH MH(DOPMAIUIO O BIUSHUU MPOMBIIIICHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPAHCIOpPTa HAa COCTOSHUE OKPYKAIOLIEH NPUPOAHOMN
Cpepl.

KoMMyHnKaTHBHBIC YHHBEpPCAJbHbIE yUeOHbIe JelCTBHUA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juajora M (Wiu) JOUCKYCCHM) IIO
CyumiecTBy  oOCykgaeMoll  TeMmbl, (OPMYyJIHpPOBATb CBOM  MPEAJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS MPEI0KEHHOH 3a1a4u;

YMEHHsSI ~ TPEJICTaBIsTh  IOJYyYEHHBIE  pPE3ylbTaThl  IMO3HABATEIHHOMN
ACSTEIPHOCTH B YCTHBIX W THCBMEHHBIX TEKCTaX; JelaThb MPE3CHTAILNIO
pPE3yJIbTaTOB BBIMOJHEHUS] XUMHUYECKOTO SKCIIEpUMEHTa (Ja00paTOpHOTO OIbITa,
1ab0paTopHOI pabOTHI 10 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yU€OHOIO MTPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIBPHON WM HWCCIENOBATENIbCKOW  JCATETbHOCTH TPU  PEUICHUH
BO3HUKAIOIINX TPOOJIeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBAHUS
no3unuil (00cyX1eHusi, OOMEH MHEHMSIMH, «MO3TOBbI€ IUITYPMbD», KOOPAMHALIUS
COBMECTHBIX JEUCTBUW, OIpenejeHHe KpPUTEpUEB IO OLIEHKE KauecTBa
BBITIOJTHEHHOH pa0OTHI U APYyTHE).

PerysiTuBHBIe yHUBepcaibHble YUeOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOATEIbHO OMPEACNATh LEIH AeATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U HPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NeSITeILHOCTD, BBIOMpATh Hanbonee dPPeKTUBHBIC CITOCOOBI pelIeHUsl yUeOHbIX U
MO3HABATENBHBIX 3a/lad, CaMOCTOSTEIbHO COCTaBISATh WM KOPPEKTHPOBAThH
MPEUIOKEHHBIM  AJITOPUTM  JACHUCTBUM TNPH BBINOJHEHUM 33JaHUM C Y4ETOM
MOJIy4YEHHUSI HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTax — BELIECTBaX U PEaKUusX,
OLICHHMBATh COOTBETCTBUE IOJYYEHHOI'O pe3ysibTaTa 3asBJICHHOW 1€/, yMEHHE
MCTIOJb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, TIPE/IJIaraeMbIe B YCIIOBUH 3aJaHHIA.

MNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpeaMETHBIX pe3ydbTaTOB IO OCBOCHHUIO 00S3aTEIBHOTO
collepKaHMs, YCTAHOBJIEHHOTO JaHHOW (enepanbHON paboyeil mporpaMMoHu,
BBIJICTISIIOT: OCBOEHHBIE OOYYaIOIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS M CIIOCOObI



NeUCTBUN, crnenupudeckue JUisi TPEAMETHOW o0macth  «XUMHS», BUIBI
NEATEIBHOCTH IO  IOJYYEHHIO HOBOI'O  3HAHUS, €ro  MHTEpPIpETalUH,
IpeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIIUsIX.

K koHIy o0yueHus B 8 kiacce rnpeamMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE

JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBIC] OCHOBHBIX XMMHUYECKHX TMOHSATHUI: aTOM, MOJEKYJa,
XAMHUYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BEMIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBasi 10151 XUMHUYECKOTO 3JIEMEHTa B COSAUHEHUH, MOJISIPHBIA O0BEM,
OKCHJ], KHCJIOTa, OCHOBAaHWE, COJb, AJIEKTPOOTPULIATEIBHOCTb, CTEIICHBb
OKHUCJICHHS, XUMHUYECKas pPEaKIus, KiacCu(uKaIus peakiuid: peakiuu
COCIMHEHUSA, PEAKUUU PAa3JIOKEHUS, PEaKUUU 3aMEUICHUs, peaKuuu
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaKIINH, TETJIOBOU d(DPeKT peakiumu,
AIpO aToMa, JJIEKTPOHHBIM CJIOM aroMa, aroMHas OpOuTallb, pPaaHyC
aToMa, XUMHUYECKasl CBSI3b, MOJSPHAs U HEMOJspHAs KOBAJCHTHas CBS3b,
WOHHas CBA3b, UOH, KaTUOH, aHUOH, PACTBOpP, MAaccoBas JOJsl BEIIECTBA
(poreHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX TOHATUH U
MPUMEHSThH 3TU NOHATHUS MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJb30BaTh XHUMHUYECKYIO CHUMBOJHUKY JUJIi COCTaBleHUs Qopmyl
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e OIpENESATh BAJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEILIECTB K OMNPEAEIEHHOMY KJIAcCy COEAUHEHUN MO0
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBAJICHTHasT W MOHHas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMmbIci [lepuoanueckoro 3akona JI. M. Mennaeneena:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOAUYECKONW 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX NoJiokeHus B llepumonnueckoil cucreme,
3aKOHOB COXPaHEHMUSI MacChl BEHIECTB, MOCTOSHCTBA COCTAaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e ONHUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy I[lepuonnueckon
CUCTEMbl XMMHMUYECKHMX OJJEMEHTOB: pa3jiuyaTh IMOHATHS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y», manbie u
OOJNBINIE TIEPHOJBI, COOTHOCUTH OOO3HAYEHHUs, KOTOPHhIE HMEIOTCS B
tabnune «lleproguueckas cucrteMa Xumudeckux i3nementoB J[. U.
MeHnneneeBay C YHCIOBBIMM XapaKTEPUCTUKAMU CTPOEHHUS AaTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij siapa, O0Iee YUCIIO IEKTPOHOB
U pacrpeeieHre UX Mo 3JIEKTPOHHBIM CII0SIM);

KJIacCU(PUIMPOBATh XUMHUYCCKHUE DJIEMEHTBI, HCOPTAHMYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B pEaKIUu
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPK/Asi ONMMUCAHUE MTPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTU TMPOTEKAHUS XUMHUYECKUX MPEBpAIllCHU B
Pa3INYHBIX YCIOBUSAX;

BBIYUCIISITH OTHOCUTENIBHYIO MOJICKYJSIPHYIO W MOJSIDHYIO  MAacCChI
BEILECTB, MAaCCOBYIO [OJII0 XHMMHYECKOTO »3JIeMEHTa 10 (GopMmyJe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKInu;

MPUMEHSTH OCHOBHBIE OTEpAllMU MBICTUTEIBHON JIEATETbHOCTH — aHau3
U CHUHTE3, CpaBHEHHUE, 000OIIECHHE, CUCTEMAaTH3alNIo, KiIacCU(UKAIINIO,
BEISIBJICHUE TIPUYHWHHO--CIICJACTBEHHBIX CBS3CH — M1 M3yYCHHSI CBOWCTB
BEIIECTB M XHMHYECKUX PEAKIUH, eCTECTBEHHO-HAYYHbIE METOJIbI
MO3HAHUA — HaAONIOZCHUE, W3MEPEHHUE, MOJICTUPOBAHHE, IKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CIENOBAaTh  IpaBWjaM  MOJIb30BaHUS ~ XUMHYECKOWM  TOCyAOM |
7a00paTOpPHBIM  O0OPYJOBAaHMEM, a TaKXKe IMpaBWwiIaM OOpalieHus: c
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSAMH 110 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO U COOUpPAHHIO
ra3zoo0pa3HbIX BEHIECTB (BOJOPOJAa M KHUCJIOpPOAA), HPUTOTOBICHHUIO
pacTBOPOB C OMNpPENEIEHHON MACCOBOW JIOJIEH PACTBOPEHHOIO BEILIECTBA,
IJIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTBI  TI0
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBI0 MHANKATOPOB
(;makmyc, henondTarent, METUIIOPAHXK U APYTHE).

K xoHIy 00yueHus B 9 Kiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPpaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCA YMEHUM:

pacKpbIBaTh CMBIC]I OCHOBHBIX XHMHWYECKHX MOHATHU: XUMWUYECKUHN
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AHWOH, IIPOCTOE BEILECTBO,
CJIO)KHO€ BELIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIIBHOCTb, CTEIICHb
OKHCIICHUS, XUMHUECKasi PeaKIMsl, XUMUYeCKasi CBsI3b, TEIUIOBOI 3¢ deKT
peakiuuu, MOJib, MOJSPHBIA  00BEM,  PAcTBOpP,  BJIEKTPOJIHUTHI,
HEAJIEKTPOJIUTHI, AJEKTPOIUTHYECKAS IHCCOLMALMSA, PEAKIMU HOHHOTO
oOMeHa, KaTaJiu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMK, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKHCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME UM  BOCCTAaHOBIICHHE,
aloTponusi, aMpOTEepHOCTh, XUMUYECKas CBS3b (KOBAJCHTHAsl, MOHHAS,
MeTajuInyecKas), KpUCTANIMYecKas pemeTka, KOppo3us METaslioB,
CIUIaBbl, CKOPOCTh XUMHUYECKOM peakluu, TMPeAebHO JOMyCTUMas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHUA U
MPUMEHSITh 3TU OHSATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJIS COCTaBJICHUS (HOPMYT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIENATh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMUYECKUX JJIEMEHTOB B
COCIMHEHUAX PA3JIUYHOTO COCTaBa, MPHUHAJICKHOCTh BEIIECTB K
ONpeAeNéHHOMY KJAacCy CO€IMHEHHUW 1o (opmysiaM, BUJ XUMUYECKON
CBs3M (KOBaJCHTHasl, WOHHAs, METaUIMYecKasi)) B HEOPraHUYECKUX
COCJIMHEHUSX, 3apsij MOHA M0 XUMUYECKOU (opmyIe, XapakTep Cpelbl B
BOJIHBIX PAcTBOpaxX HEOPTraHUYECKUX COCAMHEHUM, TUI KPUCTALIAYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMbIich Ilepumommueckoro 3akona [I. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIKCHIBATh W XapaKTepHU30BaTh
tabnuunyio Gopmy Ilepuoandeckoil cUCTEMbl XUMHUYECKUX DJIEMEHTOB:
paznuyaTh MOHATHUS «TJIaBHas mnoArpynna (A-rpymnma)» MU «moOodHas
noarpynna (b-rpynma)», manbsie u OOJNbIIME TMEPUOJBI, COOTHOCUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPUOJUYSCKOM Tabiuie, ¢
YUCJIOBBIMU  XapAaKTEPUCTUKAMHU  CTPOEHHUS  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsj sijApa, oOlIee YHCIO DJJIEKTPOHOB H
pacmpenieieHde WX 0 JJIEKTPOHHBIM  CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB DJIEMEHTOB U UX COCIUHEHUUN B
npejenax MajiblX NEPUOIOB U TIABHBIX MOATPYII ¢ YYETOM CTPOCHHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YMCIy UM COCTaBYy YYACTBYIOIIMX B PEAKIIUU
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO0 U3MEHEHUIO CTENEHEW OKHCICHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIMME U CHCIUPUICCKUE XUMHUYCCKUE
CBOMCTBAa TPOCTBHIX U CJOXKHBIX BEILECTB, MOATBEPXKIAsi OMHCAHUE
NpUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIINM;

COCTAaBIISAITh YPABHEHUSI 3JEKTPOIUTHYECKOW JHUCCOLUMAIMU  KHCIOT,
LIEJIOYEHN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIIMI HOHHOTO



oOMeHa, ypaBHEHUS pEaKlWid, TMOATBEPKIAIOIMNUX CYIIECTBOBAHUE
TeHETUYECKOM CBSI3U MEXK/y BEIlIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEaKIIUN
MOCPEICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TMPOTEKaHUSI XWMUYECKHX TMPEBPALCHUNH B Pa3IUUYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO W  MOJSIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO JJIeMEeHTa 1o (dopmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MMPOBOJUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEeaKInu;

coOnM0JaTh  MpaBWja  MOJb30BAaHHUS ~ XMUMHYECKOM  TOCYIOoMl M
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a Tak)Ke IMpaBWia OOpaIlCHUS C
BCIIECTBAMH B COOTBETCTBHM C HMHCTPYKIUSIMH TIO BBITTOJTHCHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYEHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Ta3a);

MPOBOJUTh  PEaKIWH, TOATBEPKTAIONINE  KAUYeCTBEHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPHI-, OPOMH/I-,
uonu-, kKapoOonart-, docdar-, cunukar-, cynbdar-, TUIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUSI U HMOHBI M3YyYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpPaX HEOPTAHUUECKHUX BEIIECTB;

MIPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTCIIBHON NEATeIbHOCTH — aHaJU3
U CHHTE3, CpaBHEHHE, OO0O0OIIECHHE, CHUCTEMATU3allMI0, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€H — JJI M3YyYCHUS] CBOWCTB BEUIECTB U
XUMUYECKUX pEaKlUil, €CTECTBEHHO-HAYYHBbIC€ METOJbI TO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT (pealbHbId W
MBICJICHHBIN ).



TEMATHYECKOE INTAHUPOBAHUE

8 KUIIACC
KosaunyecTBO 9acoB
Ne HaumeHoBaHue pa3iesioB u JaeKkTpoHHbIE (IU(PPOBHIE)
KoHTpoJsbHbIe IIpakTuyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE pecypChl
padoTsbI padoThbI
Pa3nen 1. [lepBoHavajibHbIe XUMHYECKHE MOHATHSI
XuMusi — BaxkHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [JOK
' MPAKTUYECKOU JIEeATETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemecTBa 1 xumMmnueckue 15 1 bubmnoreka LIOK
' peaKkuu https://m.edsoo.ru/7f41837¢
Wroro mo pasnery 20
Pazgen 2. BaxHelimue npeacTaBuTe I HEOPraHMYeCKHX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 5 bubnuoreka [IOK
' 00 okcuaax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonarue o kuciaorax 8 1 bubnuorexa [HOK
' U COJISIX https://m.edsoo.ru/7f41837¢c
93 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
' OCHOBAHUSAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIacChI but6mmoreka [IOK
2.4 . 11 1 1
HEOPraHUYECKUX COECAUHEHUN https://m.edsoo0.ru/7f41837c
Hroro mo pasneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u llepuonnyeckas cucrema xumnyeckux 3jieMeHToB J[. . MenpaesneeBa. CTpoeHne aToMoB.
XI/IMI/I‘leCKaH CBA3b. OKI/[C.III/ITeJII)HO-BOCCTaHOBI/ITeJIbele pealcum[



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

[lepuoauueckuii 3aK0H U

31 [Tepuonnueckas cucrtema 7 Bbu6moreka [JOK
XAMHUYECKHX 31eMeHToB [l. W. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aromMa
XUMHYECKas CBA3b. BuGorexa LIOK

32 OxucamTesyHo- 8 https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBHUTCJIILHBIC peaKHI/II/I

Hroro o paszerny 15 ngi/ﬁfeediiﬁasf41837c
PesepBHOE BpeMst 3 bubmmorera [IOK

https://m.edsoo0.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I1O 68

[TIPOT'PAMME
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9 KJIACC

KosaunyecTBO 9acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbIie
Ne n/n P Kontpoabnsie | Ilpakrndeckue (mucpp )
NPOrpaMMbIl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. BenecTBo M XUMHYECKHE PeaKIIUU
11 [ToBTOpEeHME U yriayonenue 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3/IeIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bu6nunoreka [IOK
' peakuii https://m.eds00.ru/7f41a636
13 DNEKTPOUTHYECKAs TUCCOIHAITHS. 3 1 1 bubnunoreka [IOK
' XHUMUYECKHUE PEAKIIMHU B PACTBOpPaX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTanabl M UX COeTUHEHUSI
21 OO11ast XapakTepUCTUKA XMMUYECKUX 4 1 bubnnorexa [IOK
' anemeHTOoB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCcTUKa XUMHYECKIX
2.2 anemeHToB VIA-rpymmel. Cepa u eé 6 bromorexa LIOK
' PymHsL. 2-€P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01as xapaKTepuCTUKa XUMHYECKIX
2.3 aseMeHTOB VA-rpynnsl. A30T, pochop u ux 7 1 bubmmorexa [IOK
' PYTHIEL. ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01as XxapaKTepruCTUKA XUMHYECKIX
24 snemeHToB [VA-rpynnel. Yriepon u 8 1 2 buommorexa LIOK
' Ny PYHHEL- pol https:/m.edso0.ru/7f41a636
KPEMHUH ¥ X COCAMHCHHUS
Hroro mo pazneny 25



https://m.edsoo.ru/7f41a636
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Paszgea 3. Mera/ibl M UX COeAUHEHUSA

. bu6mmoreka [IOK
31 Obmpe CROHCTBA METATIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxueinme MeTayuibl U UX COEAUHEHUS 16 htts://m.edsoo.ru/ 7412636
Hroro mo pazneny 20
Paznen 4. XuMus u okpy:kawias cpeaa
4.1 BemecTBa 1 MaTepualbl B )KU3HU YEJIOBEKA 3 bubmorexa [IOK
' B p https://m.edsoo0.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 3 bubnmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 68
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ITOYPOYHOE IINTAHUPOBAHHUE

8 KVIACC

8A kiacce

KoaudecTBO 4acoB

DJIeKTPOHHBIE
Ne Tema ypoka Bee TpakTay Hara uudposbie
n/n Konrpoiibu eCKITe H3yYeHHs o0pa3oBaTe/bHbIE
ro | i€ padoTsI paGoTLI pecypchl
[Ipenmer xumuu. Ponab xumuu B bu6mmoreka 1IOK
1 YKU3HM YesIoBeka. Tema u 1 05.09.2023 https://m.edsoo.ru/ff
BellleCTBA 0d210c
[ToHsATHE O METOIAX TIO3HAHHMS 07.09.2023 bubmorexa TIOK
2 1 A https://m.edsoo.ru/ff
B XUMHH 0d227e
[IpakTnueckas padorta Ne 1
«[IpaBuna paboTsl B bubnuoreka L{OK
3 naboparopuu U PUEMBI 1 12.09.2023 https://m.edsoo.ru/ff
oOparieHus ¢ 1a00paTopHbIM 0d23dc
000py/I0BaHHUEM»
HucTele BelecTBa U CMECH bubmorexa TIOK
4 C 5 L 1 14.09.2023 https://m.edsoo.ru/ff
1ocoOBbl pa3zieNieHus cMecei 0d26ca
[TpakTruyeckas pabora Ne 2 bubnnorexka [HOK
5 «Paznenenue cmeceit (Ha 1 19.09.2023 https://m.edsoo.ru/ff

MpUMEPE OUUCTKH TOBAPEHHOM

0d28c8
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COJIN)»

bu6mmoreka [JOK
6 ATOMBI U MOJIEKYJIbI 21.09.2023 https://m.edsoo.ru/ff
0d2a6e
XUMHUYECKHE 2JIEMEHTHI. 3HAKH bubmuorexka [HOK
7 (CMMBOJIBI) XUMHUYECKUX 26.09.2023 https://m.edsoo.ru/ff
3JIEMEHTOB 0d2be8
bu6moreka [JOK
8 [IpocTeie u ClOKHBIE BEllIECTBA 28.09.2023 https://m.edsoo.ru/ff
0d2a6e
bubmuoreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 03.10.2023 https://m.edsoo.ru/ff
0d2d50
3aKOH IMOCTOSHCTBA COCTaBa Bt OK
BEIIECTB. XUMHYECKas 05.10.2023 nbsmorexa I1
10 o B e https://m.edsoo.ru/ff
opMyna. BaneHTHOCTh aTOMOB 0d2eae
XUMHUYECKUX DJIEMEHTOB
OrtHocHUTeNbHAS aTOMHAs bu6mmoreka 1IOK
11 Macca. OTHOCUTETbHAS 10.10.2023 https://m.edsoo.ru/ff
MOJIEKYJIIpHAs Macca 0d323c
MaccoBas 107151 XUMHYECKOTO 12.10.2023 bubmorexa TIOK
12 e https://m.edsoo.ru/ff
3JIEMEHTa B COEUHECHUH 0d350¢
KonunuecTBo BemecTa. Mosb. 17.10.2023 bubmorexa TIOK
13 M e https://m.edsoo.ru/ff
oJsipHasi Macca 0d5230
dusnueckre 1 XUMHUIECKHE 19.10.2023 bubmorexa TIOK
14 e https://m.edsoo.ru/ff

sIBIICHHS. XHUMHUYECKas peaKknunAa

0d37fa
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[Ipu3naku u ycinoBus

bubmmoreka 1IOK

15 MPOTEKAHUS XUMHYECKUX 24.10.2023 https://m.edsoo.ru/ff
peakiuii 0d3al6
3aK0H COXPaHEHHSI MACCHI bubmmorexka [JOK
16 BEILIECTB. XUMHUYECKUE 26.10.2023 https://m.edsoo.ru/ff
YpaBHEHHUS 0d3b88
BrrunciaeHus Koau4ecTna,
MAaccChI BEIIECTBA 110 bubmorexa TIOK
17 07.11.2023 https://m.edsoo.ru/ff
ypaBHtemIM XUMHUYECKHX 0d5708
peakuuit
Krnaccudukanus XuMuIecKux
eaKIuii (CoeTMHEHHS bubmorexa TIOK
18 peard A ’ 09.11.2023 https://m.edsoo.ru/ff
pas3yIoKeHUs, 3aMeIICHHS, 0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4&HBIN- bubnnorexka [HOK
19 sHIuKIoneaucT. O0o00IIeHnE U 14.11.2023 https://m.edsoo.ru/ff
CHCTEMAaTH3alUs 3HAHUI 0d40c4
KonTponbnas padora Nel no bubnuorexka LIOK
20 Teme «BemiecTBa 1 XuMHUYeCKHe 16.11.2023 https://m.edsoo.ru/ff
peakium» 0d4290
Bo3zngyx — cmech razos. CocTas bubmuoreka [[OK
21 Bo3ayxa. Kucinopon — anemeHnt 21.11.2023 https://m.edsoo.ru/ff
1 npocToe BerecTBo. O30H 0d448e
Ou3ndyecKue 1 XUMHUIECKHE
CBOMCTBA KHCIIOpO/Ia (peakiuu 23.11.2023 bubmrorexa HOK
22 o https://m.edsoo.ru/ff
okuclienus, roperue). [lorstue
0d4614
00 okcHuaax
b OK
23 CriocoObI MoTyYeHHS 28.11.2023 nommorexa LI

https://m.edsoo.ru/ff
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https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

KHCJIOPOAA B JIaOOpaTOpuu U
IIPOMBIIUIEHHOCTH.
IIpumeHeHue kucaopoaa

0d497a

TennoBoii 3¢ HeKT XUMUIECKOM
peaKIyH, TIOHSATHE O

bubmmoreka 1IOK

24 TEPMOXMMHUYECKOM YPAaBHEHUH, 30.11.2023 https://m.edsoo.ru/ff
9K30- U SHIOTEPMUUYECKUX 0d4790
peaKIusIX
Tomnuso (HedThb, yroas u bubmmorexka [JOK
25 MeTaH). 3arpsi3HEHHE BO3/yXa, 05.12.2023 https://m.edsoo.ru/ff
CIOCOOBI €ro MPEeA0TBPAIICHUS 0d4c4a
[IpaxTnueckas padora Ne 3 o
teme «I[lomyuenue u cobupanue 07.12.2023 bubmorexa LOK
26 i S https://m.edsoo.ru/ff
KHCJIOPO/JIa, U3YYECHHE €TO 0d4ae?
CBOMCTB»
Bonopong — sineMeHT bubnnorexka [HOK
27 IIPOCTOE BELIECTBO. 12.12.2023 https://m.edsoo.ru/ff
Haxoxxnenue B mpupoje 0d4ddo
duznvecKkrue 1 XUMUIECKUE bu6mmoreka 1IOK
28 CBOMCTBa BOJIOPO/IA. 14.12.2023 https://m.edsoo.ru/ff
[Tpumenenne Bogopoia 0d4dd0
bu6nmnoreka [JOK
29 [ToHsiTHE O KHCITOTAX U COJISAX 19.12.2023 https://m.edsoo.ru/ff
0d50d2
CriocoOslI MoTy4eHHsI BOJIOPO/Ia bubmorexa TIOK
30 5 i P 21.12.2023 https://m.edsoo.ru/ff
B TabopaTopuu 0d4ddo
31 [TpakTuueckas paborta Ne 4 o 26.12.2023 bubmuoreka [{IOK

teme «Ilomyuenue u cobupanue

https://m.edsoo.ru/ff



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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https://m.edsoo.ru/ff0d4c4a
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https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

BOJIOPO/a, U3YUYEHHE €TO
CBOMCTB»

0d4f42

ModsipHblii 005EM Ta30B. 3aKOH

28.12.2023

bu6mmoreka [JOK

32 https://m.edsoo.ru/ff
Asorazpo 0d542¢
Brerunciienus 00bEma, Bt OK

33 KOJIMYECTBA BEIIECTBA r'a3a 10 09.01.2024 hélpsj?/l;lr:'Tee dI;Ecl)o]._rIu -
€ro U3BECTHOMY KOJIMYECTBY 0d5540
BElIECTBA UITH 00bEMY
Brruncienus o0bEMOB ra3oB 110 BuG 110K

nOIroTEeKa

34 ypaBHeHmO,,p CaKII Ha OCHOUBG 11.01.2024 https://m.edsoo.ru/ff
3aKOHA 00BEMHBIX OTHOIIICHUI 0d5708
rasoB
duznYecKue U XUMHUYCCKHE bubmorexa OK

35 . 16.01.2024 https://m.edsoo.ru/ff
CBOMCTBA BOJIbI 0d587a
CocraB ocHoBanwii. [lonstue bubnmorexa [JOK

36 ’ 18.01.2024 https://m.edsoo.ru/ff
00 MHAMKATOpax 0d59e2
Bopna kak pactBoputens.

Hacrkimmennsie u bub6mmoreka 1IOK

37 HEHACHIIIICHHBIE PACTBOPHI. 23.01.2024 https://m.edsoo.ru/ff
MaccoBas 1015 BEIIeCTBA B 0d5b40
pacTBope
[TpakTruyeckas padorta Ne 5 mo
teMme «lIpurorosnenue bubnnorexka [HOK

38 PacTBOPOB C OIpeIeIEHHON 25.01.2024 https://m.edsoo.ru/ff

MacCOBOM JIOJIer
PacTBOPEHHOTO BEMIECTBAY»

0d5eba



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
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
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Kontponbnas padora Ne2 mo

30.01.2024

bubmmoreka 1IOK

39 teme «Kucnopoa. Bogopos. https://m.edsoo.ru/ff
Bona» 0d6342
OKcupl: COCTaB, bubmmoreka 1IOK

40 Kiaccuukanus, 01.02.2024 https://m.edsoo.ru/ff
HOMEHKJIaTypa 0d664e
[Tony4yenue u xuMH4YECKHE
CBOMCTBA KMCJIOTHBIX bubmorexa IIOK

41 ’ 06.02.2024 https://m.edsoo.ru/ff
OCHOBHBIX U aM(POTEpHBIX 0d662e
OKCHJIOB
OcHoOBaHUS: COCTaB, bu6mmoreka 1IOK

08.02.2024 )

42 KJIacCU(UKALIUSA, https://m.edsoo.ru/ff
HOMEHKJIaTypa 0d67ca
[TonydeHne u XUMUYECKUE bubamorexa TIOK

43 o y 13.02.2024 https://m.edsoo.ru/ff
CBOMCTBA OCHOBaHMIA 0d67ca
KucnoTsr: cocras, bu6mmoreka 1IOK

15.02.2024 .

44 KJIaccudukanus, https://m.edsoo.ru/ff
HOMEHKJIaTypa Odfee2
ITonydyeHne u XUMHICCKHE bubmorexa [JOK

45 Uyq 20.02.2024 https://m.edsoo.ru/ff
CBOMCTBA KHCJIOT Odfee?

Conu (cpennue):
HOMCI—fKE&f a )CHOCO6LI bubmotera [JOK

46 ypa, 22.02.2024 https://m.edsoo.ru/0
MOJTYYCHUS, XHMHYECKUE 0ad9474
CBOICTBA —
[IpakTnueckas padorta Ne 6. bubnuoreka [JOK

47 Pemenue sxcnieprMeHTalIbHbBIX 21.02.2024 https://m.edsoo.ru/0

3azad4 1mo reMe «OCHOBHBIE

0ad9b7c



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
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/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c

KJIaCChI HEOPTaHUYECKHUX
COEIMHEHUN

I'enernueckas cBsI3b MCXKIY

29.02.2024

bubmuoreka I[IOK

48 KJIacCCaMU HEOPTaHMYECKUX https://m.edsoo.ru/0
COEIMHEHUN 0ad9a50
O06o0011IeHre 1 cucTeMaTH3aIys 05.03.2024 Bubmorexa LIOK

49 N U https://m.edsoo.ru/0
3Hatmu 0ad9ch2
Kontponsnas padorta Ne3 mo bubnuoreka [JOK

50 TeMe "OCHOBHBIE KJIACCHI 07.03.2024 https://m.edsoo.ru/0
HEOPraHUYeCKHX COeTMHEHUN" Oad9ela
[TepBbIie MOMBITKH Bt 10K

HOINOTEKA

51 KIIaCCHOUIAIIHH XHMHIECKHX 12.03.2024 https://m.edso00.ru/0
siieMeHToB. [Tonsarue o 0adoffa
TPYTIaxX CXOIHBIX AJICMEHTOB
[Iepuoanueckuii 3aK0H U BuG 1OK

HOIHNOTEKA

52 Hepuoieckas cucrema 14.03.2024 https://m.edso0o.ru/0
XAMUYECKHX 37eMeHTOB J[. U. 0adas52c
MennaeneeBa

bu6nmnoreka [JOK

53 Ileproapl, rpymIIbl, MOATPYIIIEI 19.03.2024 https://m.edsoo.ru/0
Oada52c

Crtpoenue atomoB. CocTaB bubmorexa LOK

54 P i 21.03.2024 https://m.edso0.ru/0
aTOMHBIX saep. M30Tormbl 0ada34?
CtpoeHue dMeKTPOHHBIX
000JI0Y€K aTOMOB DJIEMEHTOB bubnmorexa LOK

55 02.04.2024 https://m.edso0.ru/0

[Tepnonnueckoii cucremsl /1. U.

MenneneeBa

Oada6bc



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
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

XapaKTepI/ICTI/IKa XHUMHUYECKOI'0

DJIEMEHTA 110 €ro MOJI0KEHUIO B 04.04.2024 Eubmiorexa IIOK
56 D https://m.edso00.ru/0
ITepunonnueckoii cucreme 1. 1. 0adag24
Menneneena
3nauenue [lepuoanueckoro Bt OK
3aKOHA IS Pa3BUTHUS HAYKH U 09.04.2024 ubnmorexa I
57 M B T https://m.edso00.ru/0
Hp?KT%FH.IL . Mengenees 0ada96e
YU€HBIH, IeAaror 1 rpaxaaHuH
DNEeKTPOOTPULIATEILHOCTh bubmmorexa [JOK
58 aTOMOB XMMUYECKUX 18.04.2024 https://m.edso00.ru/0
3JIEMEHTOB Oadaab8
bubmuoreka [IOK
59 HonHas xuMuueckas CBA3b 23.04.2024 https://m.edsoo.ru/0
Oadac34
KoBanentnas monsipHas 25.04.2024 bubmorexa LIOK
60 e https://m.edso00.ru/0
XUMHAYECKAs! CBA3b Oadaabs
KoBanentHas HenonsipHas 02.05.2024 bubmmorexa LHOK
61 T https://m.edso00.ru/0
XUMHAYECKAs! CBSA3b 0adaab9
bub6mmoreka [OK
62 CreneHp OKUCIIEHUSI 07.05.2024 https://m.edsoo.ru/0
Oadae28
OKucIuTeNnbHO- bubmorexa TIOK
63 14.05.2024 https://m.edso00.ru/0
BOCCTAHOBUTEJIbHBIC PEAKITHH 0adb076
but6mmoreka [IOK
64 OKUCIIUTEIN U BOCCTAHOBUTEINA 16.05.2024 https://m.eds00.ru/0

0adb076



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
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
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

Kontponbnas padora Ne4 o bubnmoreka [JOK
65 teMe «CTpoeHHE aToma. 1 1 21.05.2024 https://m.edsoo.ru/0
XuMuyeckas CBA3b) 0adb486
. bu6mmoreka [JOK
P . 0000
66 C3CPBHDI YPOI. L7BO mejHHe 1 https://m.edso0.ru/0
U CHCTEMAaTU3alHs 3HAHUH 0adb33c
. bu6mmoreka [JOK
P . 0000
67 C3CPBHDI YPOI. LIBO HIEHHG 1 23.05.2024 https://m.edso0.ru/0
U CHCTEMATU3alKs 3HAHUH 0ad9ch?
. bu6moreka [JOK
P . 006006
68 CSCPBHEIM YPOK. 100 miHHe 1 https://m.edsoo.ru/ff
U CHCTEMaTH3alisl 3HaAHHHA 0d61c6
OBLIEE KOJIMYECTBO YACOBIIO 68 4 4
ITPOI'PAMME
8b kuiacc
Koan4yecTBO YyacoB 9
JIEKTPOHHbIE
Ne Tema ypoka Bee Mpakriy Jara undposbie
n/n Koutpoiisu ecKIe H3y4YeHust o0pasoBaTeJbHbIE
ro | ble padoThi paBoTh! pecypchbl
IMpeamer xumun. Poiib XuMuun B 04.09.2023 bubmuorexa [JOK
1 JKHU3HU 4yesloBeka. Tena u 1 https://m.edsoo.ru/
BEIECTBA f0d210c
[ToHusiTHE O METOIAX MTO3HAHUS 06.09.2023 Bubmiorexa [IOK
2 A 1 https://m.edsoo.ru/
B RHMHHI ff0d227e



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
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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[TpakTueckas padora Ne 1 11.09.2023
«[IpaBuna paboTsl B bubmmorexa [JOK
3 1a00paTopuu ¥ NPUEMBI https://m.edsoo.ru/
oOpalieHus ¢ 1abopaTopHbIM ff0d23dc
000pyIOBaHUEM
13.09.2023 bubmuoreka [IOK
YucThie BEIeCTBa U CMECH.
4 Croco0bl pa3jesienus cMecei hitps.//m.eds00.0/
ff0d26ca
[IpakTuueckas pa6ouTa Ne 2 18.09.2023 Bubmiorexa LIOK
5 «Paznenenue cmeceit (Ha ) https://m.edsoo.ru/
PUMEPE OUYHUCTKU TOBAPCHHOM £0d28¢c8
COJIN)»
20.09.2023 bubmuorexa 1IOK
6 ATOMBI 1 MOJIEKYJIBI https://m.edsoo.ru/
ff0d2a6c¢
XUMHUYECKHE 2JIEMEHTHI. 3HAKU 25.09.2023 bubmuoreka [JOK
7 (CMMBOJIBI) XUMHYECKHX https://m.edsoo.ru/
AJICMEHTOB ff0d2be8
27.09.2023 bubmuorexa 1TOK
8 [TpocThie U CIIOKHBIE BELIECTBA https://m.edsoo.ru/
ff0d2a6¢c
02.10.2023 bubmuoreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE yYCHUE https://m.edsoo.ru/
ff0d2d50
3aKOH IMOCTOSTHCTBA COCTaBa 04.10.2023 Butmorexa 1[OK
10 BEMIECTR. RIMIIeckas https://m.edsoo.ru/

¢dbopmyna. BaneHTHOCTh aTOMOB
XUMHUYECKUX DJIEMEHTOB

ff0d2eae



https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
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OrtHocuTenbHas aTOMHas 09.10.2023 bubmuoteka [IOK
11 macca. OTHOCHUTEIbHAS https://m.edsoo.ru/
MOJICKYJISIpHAs Macca ff0d323c
MaccoBas 107151 XHMUYECKOTO 11.10.2023 Bubmmorexa IIOK
12 https://m.edsoo.ru/
AJIEMEHTA B COCAMHEHUH F0d350c
16.10.2023 bubmuoteka [IOK
KonuuectBo BemecTBa. MoJib.
13 Monsprast Macca https://m.edsoo.ru/
005230
18.10.2023 bubmmorexa [{JOK
du3HYECKUE U XUMHUCCKHE
14 ABJIEHUS. XUMUYECKasl PEaKIIUs https://m.edsoo. M/
ff0d37fa
[pu3HaKK U YCIOBUS 23.10.2023 bu6nnorexka LIOK
15 MPOTCKAHHS XUMHUYECKUX https://m.edsoo.ru/
peakiui ff0d3al16
3aKOH COXPaHEHHS MACChI 25.10.2023 bubnunoreka [JOK
16 BEIECTB. XUMHUYECKUE https://m.edsoo.ru/
ypaBHEHHS ff0d3b88
BrraucneHnus KOJIM4ecTBa, 08.11.2023
Macchl BEIIECTBA 0
. I}DIEZEL}IIEEHHM XUMHYECKHX BuGmiorexa L[OK
18 Kitaccugukariust XUMHYECKUX https. //m.ds00.Mu
. ff0d5708
peaknuii (CoeuHEeHN,
pasIoKEeHus, 3aMEIICHHS,
oOMeHa)
M. B. JIoMOHOCOB — y4EHBIN- 13.11.2023 bubmuoteka [IOK
19 sHIMKIoneaucT. O000mEeH e 1 https://m.edsoo.ru/

cUCTeEMAaTH3al s 3HaAaHUU

ff0d40c4



https://m.edsoo.ru/ff0d323c
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Kontponbnas padora Nel mo 15.11.2023 bubnnorexa [HIOK
20 TeMe «BemecTBa 1 XUMHUYECKHE https://m.edsoo.ru/
peaKIm» ff0d4290
Bo3nyx — cMech razon. CocraB 20.11.2023 bu6mmoreka 1IOK
21 Bo3ayxa. Kucinopoa — anemMeHT https://m.edsoo.ru/
1 mpocroe BeriectBo. O30H ff0d448e
d)mvuqecxne A XUMUYECKHUE 22.11.2023 Buborexa LOK
22 Ziii;iiizﬂfgomﬂa (rlfamm https://m.edsoo.ru/
, ropenue). [lonsarue £0d4614
00 okcuaax
CriocoObl mosTyueHust 27.11.2023 Butmorexa LIOK
23 KACIOPOLA B J1A00pATOPHIL I https://m.edsoo.ru/
MIPOMBIIICHHOCTH. £0d497a
[TpumeHeHue Kucmopoaa
TemnoBoil a3 pexT xumuaeckon 29.11.2023
peaKuuHu, MOHITHE O bubnmuotexa 1HOK
24 TEPMOXHUMHUYECKOM YPaBHEHUH, https://m.edsoo.ru/
9K30- U SHIO0TEPMUIECKHUX ff0d4790
peaKIusx
Tonnuso (HedTh, yroas u 04.12.2023 bubnnorexa [JOK
25 MeTaH). 3arpsi3HeHne BO3yXa, https://m.edsoo.ru/
CHIOCOOBI €T0 MPe0TBpaICHUS ff0d4cda
HpaKTI/IEIIIeCKaSI paborta 6N9 3 mo 06.12.2023 Butmorexa L[OK
o | o lonyuermict cobupunc ntpsimedsoo
7 poJia, U3yuyeHHe ero Ff0d4ae2
CBOWCTB» mate
Bonopon — sneMeHT u 11.12.2023 bubmuoteka [IOK
27 MIPOCTOE BEIIECTBO. https://m.edsoo.ru/

Haxoxnenue B mpupoae

ff0d4ddo



https://m.edsoo.ru/ff0d4290
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duznyeckue U XUMHYECKUE 13.12.2023 bu6mmoreka [JOK
28 CBOMCTBa BOAOPO/IA. https://m.edsoo.ru/
[TpumeHnenue BogopoIa ff0d4dd0
18.12.2023 bubmuorexa 1IOK
29 [ToHsATHE O KHUCHOTAX U COJSX https://m.edsoo.ru/
ff0d50d2
C 6 20.12.2023 bubmuoteka [IOK
MOCO0OBI MOJIYYEHUS BOIOPOIA
30 & 1a60DATO Hiflq AOPOA https://m.edsoo.ru/
patop ff0d4ddo
31 BOROnOMA g erie er0 P https://m.edsoo.ru/
Ilup na, u3yd ff0d4f42
CBOWCTB» AARe
. N 27.12.2023 bubmmorexa [{JOK
Mounsipablii 00bEM ra3zoB. 3aKOH
32 ABOTAIDO https://m.edsoo.ru/
AP ffod542e
B(I;IqﬂjleHI:ﬂ:6EiMa; 33 110 10.01.2024 bu6mmoreka 1IOK
KOJINYECTBA B TBA ras3a il
33 eg BECTHO B ormtee https://m.edsoo.ru/
'O U3BECTHOMY KOJIMYECTB
O Y f0d5540
BEIIeCTBa UITH 00bEMY
BLEI;iCJ;IiIHI/ISI ofsér;i ;aso; 20 15.01.2024 Bu6morexa 1IOK
34 y:K H: 6?'?461{1,13 . H?CH;); https://m.edsoo.ru/
SAKOHA OOBE OTHOMIE ff0d5708
rasoB
PUBHICCKIE H XHMIHECKHe 17.01.2024 bubmmoreka 1IOK
35 . https://m.edsoo.ru/
CBOMCTBA BOBI ff0d587a
36 CocraB ocHoBauuii. [TorsiTHE 22.01.2024 bu6mmoreka [JOK
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00 MHIUKAaTOpax

https://m.edsoo.ru/
ff0d59e2

Bona kak pactBoputenb. 24.01.2024

Hacrpienasie u bu6mmoreka 1IOK
37 HCHACBHIIICHHBIC PACTBOPBI. https://m.edsoo.ru/

MaccoBas J10J1s1 BEIleCTBa B ff0d5b40

pactBope

[TpakTuueckas padbota Ne 5 mo 29.01.2024

teme «lIpurorornenue bubmmorexa [HOK
38 PacTBOPOB C OIPEACIEHHOM https://m.edsoo.ru/

MaccoBOit Jjoei ff0d5eba

PacTBOPEHHOTO BEIIECTBAY

KonTponbuas pabora Ne2 o 31.01.2024 bu6mmorexka [HOK
39 teme «Kucnopon. Bomopos. https://m.edsoo.ru/

Boma» ff0d6342

Oxkcubl: cOCTaB, 05.02.2024 bubnuoteka [JOK
40 KJ1accuUKaIusi, https://m.edsoo.ru/

HOMEHKJIaTypa ff0d664e

HOJ‘{Y‘ICHI/IC A XUMHUYECKUE 07.02.2024 BuGmuorexa LIOK
41 zlzzzgi‘:xitﬁ;:ix’ https://m.edsoo.ru/

PHEIX ff0d664e

OKCHJIOB

OcHOBaHUS: COCTaB, 12.02.2024 bu6mmoreka [JOK
42 KiaccuuKanms, https://m.edsoo.ru/

HOMEHKJIaTypa ff0d67ca

[Tony4yenue u XuMHUUIECKHE 14.02.2024 Bubmworexa LIOK
43 https://m.edsoo.ru/

CBOWMCTBA OCHOBAHUIM

ff0d67ca
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Kucnorsr: cocTas, 19.02.2024 bubmuoteka [IOK
44 KIaccu(pHKaIus, https://m.edsoo.ru/
HOMEHKJIaTypa ffOdfee2
LT e p— 21.02.2024 bubmuorexa 1IOK
45 b https://m.edsoo.ru/
CBOMCTBA KHCIIOT ffodfee?
Comnu (cpennue): 26.02.2024 Bu6morexa LIOK
46 HOMCHICIATYP, CHIOCOOL! https://m.edsoo.ru/
gsg;::;nﬂ, XUMHUYECKHE 00ad9474
[IpaxTnueckas padora Ne 6. 28.02.2024
Pemenue sxcniepuMeHTanbHBIX bubmmorexa [{JOK
47 3aza4 1o teme «OCHOBHEIE https://m.edsoo.ru/
KJIaCChl HEOPraHUYECKUX 00ad9b7c
COCIMHEHUI
I'eneTn4eckas cBsA3b MEXKIY 04.03.2024 bubnuorexa [JOK
48 KJIaCCaMU HEOPTaHUYECKUX https://m.edsoo.ru/
COEIUHEHUN 00ad9a50
O06001IeHNe U cUCTeMaTH3aIUS 06.03.2024 bubmmorexa HOK
49 . https://m.edsoo.ru/
SHamm 00ad9ch2
KonTponbhas pabota Ne3 mo 11.03.2024 bubmmorexa IIOK
50 Tteme "OCHOBHBIE KJTACCHI https://m.edsoo.ru/
HEOPraHUYeCKUX COeTMHEHUI" 00ad9ela
IIepBble MONBITKH 13.03.2024 BuGmuorexa LIOK
51 KJIaCCU(UKALUN XUMHUYIECKHIX https://m.edsoo.ru/

aneMeHTOoB. IloHsaTue 0
rpymmnax CXOOHbIX 3JICMCHTOB

00ad9ffa
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gepnounqecm/lﬁ 3aKOH 1 18.03.2024 Bubmorexa LIOK
e e e
52 PHOAITIECKAT cHCTeMa https://m.edsoo.ru/
XUMUYECKUX deMeHToB JI[. W.
00ada52c
Menneneena
20.03.2024 bubmuoreka [JOK
53 [leproibl, TPYNIIBI, TOATPYIITIHI https://m.edsoo.ru/
00ada52c
Ctpoenue atoMmoB. CocTaB bubmorexa OK
54 p " ' 03.04.2024 https://m.edsoo.ru/
aTOMHBIX sifiep. M30Tors 00ada342
oo oo aneeiton buGmwotexa [OK
> IMepuonuueckoii cucremsr 1. 1 o0s.2 hitps://m.edsoo.ru/
pHOA o 00ada6bc
Menneneena
XapaKkTeprucTuKa XUMHUIECKOTO BuGmiorexa 1[OK
JIEMEHTA [0 €T0 IMIOJI0XKEHUIO B
56 13‘1: Heo qu(;;o; C;CTZMZ I[IOI/I 10.04.2024 https://m.edsoo.ru/
pHoL T 00adag24
Menneneena
57 i a?qun 513/1 Men ;’ 5 15.04.2024 https://m.edsoo.ru/
PAICTHTIEH. 7. 7. WICHACIee 00ada96e
YVYEHBIH, TIearor U rpaXTaHuH
DIIEKTPOOTPULIATETLHOCTh bubnuoteka [IOK
17.04.2024 .
58 aTOMOB XMMHUUYECKUX https://m.edsoo.ru/
DJIEMEHTOB 00adaab8
bubmuorexa [JOK
59 HNoHHag XUMHYECKAS CBSI3b 22.04.2024 https://m.edsoo.ru/

00adac34
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bu6mmoreka [JOK

60 Kopanerias mosipHas 1 24.04.2024 https://m.edsoo.ru/
XUMHYECKAs CBS3b 00adaabs

K . . bu6mmoreka 1IOK

61 OBISHITHA HOTOTpHat 1 06.05.2024 https://m.edsoo.ru/
XUMHYECKas CBS3b 00adaah

bu6mmoreka [JOK

62 CreneHpb OKHCICHUS 1 08.05.2024 https://m.edsoo.ru/
0Oadae28

OKUCIUTENBHO- Bubmrorexa IIOK

63 1 13.05.2024 https://m.edsoo.ru/
BOCCTAHOBUTEJIbHBIC PEAKIIHH 00adb076

bubmuoreka 1TOK

64 OKHCIUTENN ¥ BOCCTAHOBUTEIH 1 15.05.2024 https://m.edsoo.ru/
00adb076

KontponsHas pabota Ne4 o bub6nuorexa [IOK

65 Tteme «CTpOoeHHe aToMa. 1 20.05.2024. https://m.edsoo.ru/
XHUMHYECKas CBSI3b» 00adb486

P . 0606 bubmuorexa 1TOK

66 CCPBHEI YPOT. 1700 meHe 1 22.05.2024 https://m.edsoo.ru/
Y CUCTEeMaTu3aIus 3HaHUH 00adb33c

. bubmmorexa LIOK

gy | Pesepaiypor. O6obueme |y i edsoo
! 27.05.2024 00ad9ch2

. bu6mmoreka [JOK

68 Pesepsibiii ypox. O606mﬁHHe 1 https://m.edsoo.ru/ff

Y CUCTEMaTHu3aIus 3HaHHH 0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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[TPOI'PAMME

Ioypounoe njianupoBanue 9 A

Kosau4vecTBOo 9acoB DJIeKTPOHHbIE

Ne KonTtpou IIpakTHuec Hara uupposeie
Tema ypoka Bce

n/n bHBIE KHue H3yICHUA oﬁpasonaTeﬂb

ro padoThI padoTbI HbIe pecypchl
[Iepnoanueckuit 3aK0H. bubnuoteka
1 [lepuonnueckas cucrema 1 01.09.2023 LIOK

XUMHUYECKHUX 1eMeHTOB /1. https://m.edsoo.r
H. Menaeneera u/00adb59e



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTH B Bubimoreka
W3MECHEHUHU CBOMCTB 05.09.2023 LHOK
XUMHYECKHUX DIIEMECHTOB https://m.edsoo.r
MIEPBBIX TPEX MEPUOIOB u/00adb6b6
Knaccudukanus u bubmorexa
HOMEHKITATYDA 08.09.2023 LIOK

https://m.edsoo.r
HEOPTraHWYECKUX BEIICCTB u/00adb7e2

. Bbubmnoreka

Buasl XuUMHAYECKON CBA3U OK
U TUIIBI KPUCTAIINYESCKUX 12.09.2023 ]h{tDS' Jm.edsoo.r
peméToK u/00adbacé
KonTtponsnas padora Nel

bubnmmoreka
o Teme «IloBTopenue u 15.09.2023 1IOK
yriyosieHue 3HaHUuH e httos://m.edsoo.r
OCHOBHBIX Pa3JIeoB Kypca U /006'1 dbalc6 '
8 kmacca» -
Kiaccuduxarnms BHO61J<IHOTeKa
XUMHMYECKHUX PEAKIUH T10 19.09.2023 ]fit s-//m.edsoo.r
Pa3IMYHBIM TIPU3HAKAM U /0%6'1 dbc.bO '
[TonsaTue o ckopoctu buGmuoreka
XUMHYECKOH PEeaKITHHL. 22.09.2023 LIOK
TlousiTie 0 TOMOTEHHEIX U https://m.edsoo.r
FE€TEPOrEHHBIX PEAKIUAX u/00adbe9a
[ToHsATHE O XUMHUYECKOM Bubmmoreka
paBHOBecuU. DAKTOPBHI, 26.09.2023 HOK
BIIUSIOIINE HA CKOPOCTh https://m.edsoo.r
XHMHYECKOH PEaKIuy 1 u/00adc28¢c
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IMOJIOKCHHUEC XUMHUYCCKOI'O

paBHOBECHS

OKHCTUTENBHO- Bubmorexa
9 BOCCTAHOBUTEIIbHBIC 29.09.2023 thtopillm I

peaxuu W00adcade

Teopust bubnoreka
10 DIIEKTPOJUTUYECKON 03.10.2023 LIOK

nuccouuanuu. CuiabHble U https://m.edsoo.r

ciabple SJIEKTPOTUTHI u/00adcd68

bubnmnoreka

1 HNonnsle ypaBHeHUs 06.10.2023 LIOK

peakiui https://m.edsoo.r

u/00add448

XUMHUYECKUE CBOMCTBA

KHUCJIOT U OCHOBaHUI B Bubmorexa
12 CBETeE NpeJICTaBlIeHU 00 10.10.2023 HOK.

ANEKTPOIUTUIECKOMN :;gz)s;j/(rjr;ggsoo.r

JTUCCOTMAIIAN

XUMHUYECKUE CBOMCTBA

COJIEH B CBETE Bubmrotexa
13 npecTaBiIeHu 00 13.10.2023 HOK.

JIEKTPOIIATUYECKON :;’E)r:)s;j/(rjrggczjsoo.r

JTUCCOIMAIIAN

KontponbHas pabora No2

110 TeMe buGmuoreka
14 «QIEKTPONIUTHYECKAs 17.10.2023 ﬁ?K_” 4

XUMHUYECKUE PEAKIINU B
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pacTBopax»

bubmmoreka
15 O60061mmenue 1 20.10.2023 LIOK
CHCTEeMaTH3alMs 3HAaHUH https://m.edsoo.r
u/00addd12
bubmmoreka
16 [TonsiTHE O TUAPOIIH3E 24.10.2023 LHOK
COJICH. https://m.edsoo.r
u/00addbfa
bubimoreka
17 IToHATHE O TUIPOIH3E 27.10.2023 LIOK
COJIEH. https://m.edsoo.r
u/00addecO
OO0mias xapakTepUCTHKA bubnuorteka
18 rajoreHoB. XUMHUYECKHE 07.11.2023 LOK
CBOICTBAa HA MPUMEPE https://m.edsoo.r
XJIo0pa u/00addfe2
XmopoBogopoa. ConsiHast Bubmmoreka
19 KHCJIOTa, XUMHUYECKHE 10.11.2023 LHOK
CBOMCTBA, ITOJIy4EHHUE, https://m.edsoo.r
IpUMEHEHUE u/00ade104
[IpakTryeckas padoTa Ne 2 bubnmnoteka
20 1o teme «Ilonydyenue 14.11.2023 LIOK
COJISTHOM KHUCIIOTHI, https://m.edsoo.r
U3yYEHUE €€ CBOMCTBY» u/00ade348
Brruucienus no bubmmoreka
21 YPaBHEHUAM XUMUYECKUX 17.11.2023 [HOK

peaKIuii, €ClIi OJIMH U3

https://m.edsoo.r
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pE€arcHToB J1aH B H30BITKE

u/00ade488

buGmmoreka
2 OO611ast XapaKTepUCTUKA 21.11.2023 LOK
aneMeHTOB VIA-Tpynmsl https://m.edsoo.r
u/00ade64a
AJIOTpOIHBIE
MO (HUKAIIIH CEPHI. bubnuoreka
23 Haxoxnenue cepol u e 24.11.2023 LOK
COCIMHEHUH B MPUPOJIE. https://m.edsoo.r
XHUMHUYECKHE CBOMCTBA u/00adeb4a
Cephl
CepoBoaopo1, CTpOCHHUE, bubmorexa
24 ¢u3nUecKre U XUMUYECKHE 28.11.2023 LIOK
. https://m.edsoo.r
cRoneTRa u/00ade802
Oxkcuapl cepol. CepHas Bubmmoreka
o5 KHCIIOTA, (GPU3UYECKUE U 01.12.2023 LHOK
XUMHUYECKHE CBOMCTBA, https://m.edsoo.r
MPUMEHEHUE u/00adea28
XHUMHUYECKUE PEAKIIHH,
JIeXKAaIIie B OCHOBE
MPOMBIIIIEHHOT O CrIoco0a bubnmnoteka
26 TIOIy4EeHHS CEPHOH 05.12.2023 LIOK
KHMCJIOTBI. XUMHUYECKOE https://m.edsoo.r
3arpsi3HEHUE OKPY KaOIIEH u/00adec8a
Cpenbl COeTUHEHUSIMU
cephl
97 Beruucnenue MaccoBoi 08.12.2023 bubnunoteka
JIOJTM BBIXOJIa MPOAYKTa [HOK
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peaKkuu https://m.edsoo.r
u/00adec8a
OO01mast xapaKTepuCcTUKa
buGmmoreka
3JIEMEHTOB V A-TpyIIIbI. OK
28 A30T, pacripocTpaHeHHE B 12.12.2023 ]f;]t;t o://m.edsoo.r
npupojie, pU3nIECKue u U /O%all dee.aG '
XUMHAYECKHE CBOMCTBA
bubnuoreka
AMMHak, ero pu3nIecKue OK
29 1 XUMHYECKHE CBOMCTBA, 15.12.2023 ]h{t «-//m.edsoo r
TOJIyYEHUE U TIPUMEHEHHE U /O%all q fOb A '
[IpakTuueckas padorta Ne 3 bubnmoreka
30 no teme «Ilomyuenue 19.12.2023 LIOK
aMMHaKa, U3y4eHue ero https://m.edsoo.r
CBOMCTB» u/00adf180
" bubnuorteka
A3oTHas KucioTa, eé OK
31 (pu3nyeckre u XMMUYECKHe 22.12.2023 ]fitDS' 1im.edsoo.r
cponcTea w/00adf306
Hcnosnp3oBaHue HUTPATOB
Y COJIE aMMOHMUS B
bubnmoreka
Ka4eCTBE MHUHEPATbHBIX OK
32 ynoOpeHnii. XuMudeckoe 26.12.2023 ]fit <:/im.edsoo.r
3arps3HEHHE OKPYKAKOLIEN J /0%8.. q f5i8 '
Cpelbl COSTMHECHUSMU
azora
®docdop. Oxcnn pocdopa buGmuoreka
29.12.2023
33 (V) u dpochopnas xkucnora, HOK

¢du3nueckre U XUMHUECKHE

https://m.edsoo.r
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CBOﬁCTBa, IIOJIY4YCHUEC

u/00adf68a

Ucnonb3oBanue Gpocharon

B KQ4eCTBE MUHEPAIHHBIX 31/106;{11/10@1(21
o 09.01.2024
34 ynoOpeHuit. 3arps3HeHHE
. https://m.edsoo.r
gp“goﬂ‘“’“ Cpeart w/00adfc20
octharamu
VYrnepon, bubanoreka
35 pacnipoCTpaHCHUC B 12.01.2024 LOK
npupoje, GU3nIecKue u https://m.edsoo.r
XMMHYECKHUE CBOMCTBA u/00adfd9c
Oxkcuppl yriaepoaa, ux G
buznyecKkue u XUMHYECKHe I/(I)IJEHOTeKa
36 CBOICTBa. DKOJIOTHYECKUE 16.01.2024 ﬁt /im.edsoo.r
poOJIEMBI, CBSI3aHHBIE C U /0?5.1 q febee 500.
okcuzom yriepona (1V) -
bubnuoreka
37 VYroibHas KUCIIOTa U €€ 19.01.2024 IHOK
conu https://m.edsoo.r
u/00ae006¢
[IpakTuueckas pabora Ne 4 Eut6
no teme "[lonyuenue HOIJ;HOTeKa
38 YTJIEKUCIIOTO rasa. 23.01.2024 ﬁt <://m.edsoo.r
KauecTBeHHast peakiius Ha U IOK())a.le 02.7e '
KkapOoHaT-1oH"
[IepBoHavaIbHBIE TOHATHS bubnmnoteka
39 00 OpraHMYecKux 26.01.2024 IIOK
BEILIECTBAX KaK O https://m.edsoo.r
u/00ae054e

COCAMHCHUAX YTJICpOJa
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Kpemnuii u ero

30.01.2024

Bubmmoreka
LHOK

40
COCTUHCHMUS https://m.edsoo.r
u/00ae080a
[TpakTrueckas padora Ne
5. Pemenune Bubimmoreka
M OKCIICPUMCHTAJIbHBIX 02.02.2024 LHOK
337124 110 TEME https://m.edsoo.r
«Baxuelnire HeMeTauIb u/00ae0bf2
1 UX COSIUHEHUS))
KonTpombnas padora Ne3 bubnmnoreka
42 no teme «Baxxneiiue 06.02.2024 LHOK
HEMETAILIBI ¥ UX https://m.edsoo.r
COCIUHCHUS u/00ae0el8
OO01mas xapakTepuCcTHKa
XUMHUYECKHUX IIEMEHTOB —
Bubmmoreka
MeTaI0B. MeTalnueckas OK
43 CBSI3b U MeTalIn4YecKas 09.02.2024 1
I https://m.edsoo.r
prcTaLl u/00ae103e
pemérka. Gusnueckue
CBOMCTBa METAJLJIOB
XHUMHYECKHE CBOIICTBA Bubmmoreka
44 METAJIIOB. 13.02.2024 LIOK
DNEKTPOXUMHUUECKUH Psf https://m.edsoo.r
HanpsHKEHUH METaIOB u/00ae1156
Oo61re crocoobl bubmnoreka
45 TOJTydeHHs] METAIIOB. 16.02.2024 HOK
CmtaBel. Beruncienus oo https://m.edsoo.r
YpaBHEHUSM XUMHUYECKHX u/00ael156
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peaKIui, eclii OJNH U3
peareHTOB COJICPKUT

IpUMECH
Bubmmoreka
46 [TonsTue 0 KOppo3uun 20.02.2024 LHOK
METaJJIOB https://m.edsoo.r
u/00ae1278
Bubmmoreka
47 IlemouHbIe METaIBI 21.02.2024 HOK
https://m.edsoo.r
u/00ae14b2
bubnmmoreka
48 OKCHUABI U TUIPOKCHUIBI 01.03.2024 LHOK
HaTpHs U Kanus https://m.edsoo.r
u/00ae14b2
bubnmmoreka
[[lenouynozeMenbHbBIE OK
49 MeTaIbl — KabIIui U 05.03.2024 1
. https://m.edsoo.r
MarHuu u/00ae15e8
bubnmmoreka
50 Baxueiinme coeuHEeHUS 12.03.2024 IHOK
KaJIBINS https://m.edsoo.r
u/00ael5e8
51 O06o00mmenue u 15.03.2024
CUCTeMaTH3alus 3HAaHUN
Bubmmoreka
59 JK€cTkocTh BOMIBI U 19.03.2024 IHOK

CHoco0BbI €€ yCTpaHeHHUs

https://m.edsoo.r
u/00ae1886
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[IpakTuyeckast padora Ne 6

Bubmmoreka

53 o teMe "JKECTKOCTL BOIBI 22.03.2024 HOK
. od —_— https://m.edsoo.r
1 METOJIbI €€ yCTpaHeHUS U/00ae 1468
Bubmmoreka
o4 AoMuHAN 02.04.2024 LHOK
https://m.edsoo.r
u/00aelc64
Bbubmmoreka
55 AmdoTtepHbIe CBOHCTBA 05.04.2024 LIOK
OKCHJIa M TUAPOKCHUAA https://m.edsoo.r
u/00aelc64
Bbubmmoreka
56 Keneso 09.04.2024 LHOK
https://m.edsoo.r
u/00ae1d86
bubnmmoreka
OKcuabl, THAPOKCUIBI U K
57 conu xenesa (11) u xenesa 19.04.2024 1o
(1) https://m.edsoo.r
u/00ae35e6
58 O06o0wmenue u 23.04.2024
cUCTeMAaTHU3aIHs 3HaHUI
[IpakTuueckas pabora Ne
7. Perienne Bubmmoreka
59 SKCINEPUMEHTAIbHBIX 26.04.2024 LHOK
3aJ1a4 110 TEME https://m.edsoo.r
«BaxHeu1me MeTayuibl U u/00ae3de8
AX COEQUHEHUI
60 Brrancaenus no 30.04.2024 bubanoreka
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YpaBHEHUSAM XUMHUYECKUX
pEaKInii, €CJIU OJIUH U3

LHOK
https://m.edsoo.r

peareHToB JJaH B U30BITKE U/002e1750
WA COJICPYKHUT TIPUMECH.
BrIaucieHus MmaccoBoi
JIOJTU BBIXOJ1a TIPOIYKTA
peaxuu
bubnmmoreka
61 OGobuienne n 03.05.2024 LHOK
cucTeMaTHu3alus 3HaHUN https://m.edsoo.r
u/00adbac6
KonTtponpHas padorta Ned bubnuorteka
62 o teme «Baxueiine 07.05.2024 HOK
METAJUIBI U UX https://m.edsoo.r
COCTMHCHUS u/00adbac6
Bubmmoreka
BeniectBa u marepuaisl B OK
63 [MOBCEIHEBHON XU3HU 14.05.2024 1
https://m.edsoo.r
HejiopeKa u/00ae3f50
Bubmmoreka
64 XUMHUYECKOE 3arpsA3HEHUE 17.05.2024 IHOK
OKPY’KaIOILEeH Cpebl https://m.edsoo.r
u/00ae4270
Bubmmoreka
65 Ponp xumuu B pemieHnn IHOK
AKOJIOTUYECKHX MPOOIIeM https://m.edsoo.r
u/00ae4270
Pe3epBHbIii ypok. 21.05.2024 bubsmotexa
66 LHOK

O06o0061EHNE U

https://m.edsoo.r
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CHUCTEMAaTH3aIUs 3HAHUI u/00ae0d0a
. bubanoreka
PesepBHBIil ypOK. OK
67 O06o6mIeHue u 1 a
. https://m.edsoo.r
CUCTEeMaTH3alusl 3HaHUI 1/00adb33c
j 24.05.2024 buGmmoreka
Pe3epBHbIii ypOK. 1IOK
68 00606 1
OOHCHIE 1 . https://m.edsoo.r
cUcTeMaTu3aIus 3SHaHU’ 1/00ad9ch?
OBUIEE KOJIMYECTBO 68 4 7
YACOB I10 ITPOI'PAMME
9b kiace
Konn4yecTBo yacos DJICKTPOHHbIE
Ne Tema ypoka Bee Koutpoa | IIpakruuec Mara ungposbie
n/n bHbIE KHe U3yYeHHs odpa3oBareiib
ro padoThI padoThI HbIe pecypchl
Ilepnonnueckuit 3aK0H. bubnunoreka
1 Ilepnonnueckas cucrema 1 06.09.2023 LIOK
XUMHYECKHX 3JIeMEHTOB /1. https://m.edsoo.r
H. MeuneneeBa u/00adb59e
3aKOHOMEPHOCTH B 07.09.2023 bubnmoreka
2 . 1 . .
W3MEHEHHUH CBOMCTB LHOK
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XUMHUYCCKUX 5JICMCHTOB

https://m.edsoo.r

MEPBBIX TPEX MEPHUOJIOB u/00adb6b6
Knaccudukanus u brbmorexa
HOMEHKTATYpa 13.09.2023 LIOK

https://m.edsoo.r
HEOPraHUYECKUX BEIIECTB u/00adb7e2

. bubnnorexa

Buasl xuMu4ecKon CBsI3U OK
W TUIMBI KPUCTATIUICCKUX 14.09.2023 E[tDS' /im.edsoo 1
PCLICTOK u/00adbac6
KonTtponsHas padora Nel

bubnunoreka
o teMe «IloBTOopenue u 20.06.2023 10K
yrayOneHue 3HaHUM e https://m.edsoo.r
OCHOBHBIX pa3/eiioB Kypca U /006'1 db7.e2 '
8 xitacca» S
Knaccuduxanus Bi$2HOTeKa
XUMHUYECKHUX PEaKIil 110 21.09.2023 Iét S//m.edsoo.r
pa3IMYHBIM PU3HAKAM U /0006'1 dbC.bO '
[Tonsarue o ckopoctu bubnuoreka
XUMHUYECKOH peaKIuH. 27.09.2023 LHOK
ITonsiTHE O TOMOTEHHBIX 1 https://m.edsoo.r
TEeTEPOTreHHBIX PEAKLIUAX u/00adbe9a
ITonsTHE O XUMHYECKOM
paBHOBecuH. DaKkTOpHI, bubnunoreka
BIMSIOIIHE HAa CKOPOCTh 28.09.2023 HOK
XAMHYECKOW PEaKIuu U https://m.edsoo.r
MOJIOKEHNE XUMUYECKOTO u/00adc28c

paBHOBeECHS
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Bbubnmoreka

OKUCIHUTENBHO-
9 BOCCTaHOBUTEILHBIC 04.10.2023 Ikﬁ[topfllm odsoo.r
peakium u/O0adcade
Teopus bubmmoreka
10 JNEKTPOIUTUYECKON 05.10.2023 HOK
nucconnanuu. CUiIbHbIC U https://m.edsoo.r
cia0ble SJIEKTPOTUTHI u/00adcd68
bubmmorexa
1 WonHbie ypaBHEHHS 11.10.2023 LHOK
peakiuit https://m.edsoo.r
u/00add448
XUMHUYECKHEe CBOMCTBA
KHUCJIOT M OCHOBAHUM B bubmorexa
12 CBETE MpEJCTaBICHUN 00 12.10.2023 HOK
SIIEKTPOITUTHIECKOH E‘;g%ség/(r?s.ggsoo.r
JIUCCOTMAITIN
XHUMHYECKHE CBOMCTBA
COJIEH B CBETE bubmorexa
13 npeJCcTaBIeHuN 00 18.10.2023 thtopfl Im.edsoo.r
SIIEKTPOIUTHIECKOM U /003.1 q déb2 '
JIUCCOLIMAITAN
bubnuorexa
14 OGobmenue 1 19.10.2023 LHOK
CHCTEMaTH3alMsI 3HAaHUU https://m.edsoo.r
u/00add9d4
O6oGmeHHe 1 2510.2003 bubmorexa
15 i LHOK

CHCTeMaTHU3aIus 3HaHUM

https://m.edsoo.r
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u/00addd12

bubnuoreka
16 [TonsiTHe O THAPOIU3E 26.10.2023 LIOK
coien https://m.edsoo.r
u/00addbfa
OO0m1as XxapakTepucTUKa
bubnuoreka
rajJoreHOB. XMMHYECKHUE 08.11.2023 10K
17 5 o
CBOMCTEA Ha PAMEPE https://m.edsoo.r
XJiopa u/00addecO
KonTtponbsHast paboTta Ne2
10 TEME bubnunoreka
18 «IIEKTPOIUTUYECKAS 09.11.2023 LHOK
JIFCCOLIMAIINS. https://m.edsoo.r
XMMHYECKHE PEAKIIUHN B u/00addfe2
pacTBopax»
XmopoBogopoa. CosnsiHast bubmnoreka
19 KHCJIOTa, XMMUYECKHUE 16.11.2023 IIOK
CBOICTBA, MOJTYyYECHHE, https://m.edsoo.r
MPUMEHEHUE u/00ade104
[IpakTudeckas pabora Ne 2 bubnmorexa
20 o teMe «llonyuenue 17.11.2023 [HOK
COJISTHOM KHCIIOTBHI, https://m.edsoo.r
U3y4eHue e€ CBOMCTB» u/00ade348
Breraucnenus mo bubnnoreka
21 YpaBHEHUAM XUMHUYECKUX 23.11.2023 [HOK
peaxkLtii, €CIIu OJIUH U3 https://m.edsoo.r
PEareHToB JIaH B U30BITKE u/00ade488
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OO61mas xapakTepucTHuKa

24.11.2023

Bbubnmoreka
LHOK

22 anemMeHToB VIA-Tpymnmbl https://m.edsoo.r
u/OOade64a
AnnotponHelie
MOAU(HUKAIIIH CEPBHI. Bubnnoreka
23 Haxoxenue cepsl 1 eé 29.11.2023 LOK
COCMHEHUH B PUPOJIE. https://m.edsoo.r
XHUMHYECKUE CBOMCTBA u/00ade64a
cephl
bubnmoreka
CepoBoaopoji, CTpOCHHUE,
24 du3nveckre 1 XUMUYECKHe 30.11.2023 LIOK
cBOHCTEA https://m.edsoo.r
u/00ade802
Oxkcuasl cepsl. CepHas bubnmoreka
o5 KHCIIOTa, (pU3NUECcKue 1 06.12.2023 [TOK
XUMHYECKHUE CBOMCTBA, https://m.edsoo.r
IpUMEHEHUE u/00adea28
XUMUYECKUE PEaKIInH,
JeXalline B OCHOBE
MPOMBINIIEHHOTO CrIoco0a bubnmoreka
26 TIOJTy4CHHS CePHOI 07.12.2023 IIOK
KHCIIOTBL. XMMHUYECKOE https://m.edsoo.r
3arpsi3HEHNE OKpYyKaroIen u/00adec8a
CpeIbl COCTMHECHUSMU
cepbl
Brrunciienne maccoBoi bubnuoreka
27 JI0JIM BBIXO/1a TPOAYKTa 13.12.2023 LHOK

peakuuu

https://m.edsoo.r
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u/00adec8a

OO61as xapakTeprucTuKa

3JIEMEHTOB V A-TpYIIIIBI. BP(I;SIJ(]HOTeKa
28 A3oT, pacripocTpaHeHHE B 14.12.2023 1
b https://m.edsoo.r
pHUpoJIe, Haneuzcm/le " U/00adesat
XUMHUYECKHE CBOWCTBA
AMMUak, ero ¢puznyecKkue BP(I;SEHOTeKa
29 1 XUMHYECKHE CBOICTBA, 20.12.2023 1
MOJIy4YEHHE U IPUMEHEHHE https://m.edsoo.r
i P u/00adf004
[TpakTuueckas pabora Ne 3 bubnuoreka
30 no teme «Ilonyuenue 21.12.2023 LOK
aMMHaKa, U3y4eHHE €ro https://m.edsoo.r
CBOMCTBY u/00adf180
A3oTHas KACIO0TAa, €€ BP?;HOTeKa
31 bu3HYeCcKue U XUMUYECKHE 28.12.2023 .
cBONCTBA https://m.edsoo.r
u/00adf306
Hcnons30BaHre HUTPATOB
Y COJIE aMMOHMS B Bt
KaueCTBE MHUHEPATbHBIX 10019024 Hpg;HOTeKa
32 0 . X e
Z;I: zif{lzl{ie O:Mngmzﬁ https://m.edsoo.r
P pyxaion u/00adf518
CpeIbl COCTMHECHUSMU
azoTa
®ochop. Okcun dhochopa bubimoreka
33 (V) u bochopHas kucioTa, 11.01.2024 LIOK
¢bu3nueckre 1 XUMUYECKHe https://m.edsoo.r
CBOICTBA, ITOJIy4YECHHUE u/00adf68a
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Hcnons3zoBanue dpocdaton

bubnmnoreka
B KaUECTBE MHUHEPATBHBIX oK
34 ynoOpeHuil. 3arps3HeHue 16.01.2024 If;F[tpS'//m odS00.r
NPHPOIIHOH CPe/bI W00adfc20
docharamu
VYrnepon, bubmmoreka
35 pacIpoCTpaHCHUE B 17.01.2024 LOK
npupoe, Gu3nIecKue u https://m.edsoo.r
XUMHYECKHE CBOWCTBA u/00adfd9c
Oxkcupsl yriaepoaa, ux
bubnuoreka
(bu3HYECKUE U XUMHYCCKUC
36 CBOICTBa. DKOJIOTHYECKUE 23.01.2024 ﬁ?K// d
npo0JIeMbl, CBS3aHHBIC C U /OpOSa.l d]izlfe S00.1
okcuzaom yriepona (1V)
bubnuoreka
37 VrojbHas KUCI0Ta U €€ 24.01.2024 LHOK
COIH https://m.edsoo.r
u/00ae006¢
[TpakTuyeckas padota Ne 4
" bubnmoreka
no teme "[lonyuenue OK
38 YTJIEKHMCIIOTO ra3a. 30.01.2024 E{tps Iim.edsoo.r
KauecTBeHHast peakiius Ha U /006.1602'76 '
KapOoHaT-MOoH"
[IepBoHavasbHBIE IOHATHS bubnuoreka
39 06 OpraHMYecKux 31.01.2024 HOK
BEILIECTBAX KakK O https://m.edsoo.r
COCTMHEHUSX YTiIepoa u/00ae054e
40 Kpemuuii u ero 07.02.2024 bubnunoreka

COEIMHEHUS

11(0)¢
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https://m.edsoo.r

u/00ae080a
[TpakTrueckas padora Ne
5. Pemenune bubnroreka
a1 OKCIICPUMEHTAJIbHBIX 08.02.2024 HOK
3a7a4 10 TEME https://m.edsoo.r
«Baxneine HeMeTaIbL u/00ae0bf2
1 X COCIUHCHUSI
KonTponbnas padora Ne3 bubnuoreka
42 o teme «Baxueiiue 14.02.2024 HOK
HEMETAaJLIBl U UX https://m.edsoo.r
COCTUHEHUSI» u/00ae0el8
OO0m1as XxapakKTepuCcTUKa
XHUMUYECKHX DJICMEHTOB —
MeTaJIoB. MeTauinaeckast bubsmorexa
43 CBSI3b U METaJTMYECKast 15.02.2024 HOK
KPUCTAITAYECKAs E‘;g)(;sa.lg/;rg).g:soo.r
pewérka. Gusnueckue -
CBOMCTBA METAJJIOB
XUMHUYECKUE CBOMCTBA bubmorexa
" METAJIIOB. 21.02.2024 HOK
DNEKTPOXUMUYECKUN PsIJT https://m.edsoo.r
HaNpsKEHUH METAIIIOB u/00ae1156
OO611re crocoOsbI
MOJIYYEHUS] METAJJIOB. bubmorexa
45 Cnnasel. Beruncnenus no 22.02.2024 HOK
YPaBHEHUSAM XUMUYECKUX https://m.edsoo.r
peaKkIuii, ecliv OANH U3 u/00ael1156

pEeareHTOB COIEPKHUT



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
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

pUMecH

Bubnnoreka
46 ITonsiTue 0 KOppo3uun 28.02.2024 ILIOK
METAJIOB https://m.edsoo.r
u/00ael278
Bubnnoreka
47 IlenouHbIe METaIBI 29.02.2024 HOK
https://m.edsoo.r
u/00ae14b2
bubnuoreka
48 Oxcuibl ¥ THOPOKCHIBI 06.02.2024 LHOK
HATpUsl U KaJus https://m.edsoo.r
u/00ae14b2
bubnuoreka
[llenouHo3eMenbHbBIC OK
49 METAJUIBI — KaJIbIUH U 08.03.2024 1
. https://m.edsoo.r
Martim u/00ae15e8
Bubnuoreka
50 Baxneiime coeTMHEHUS 07.03.2024 LIOK
KaJIbIIHA https://m.edsoo.r
u/00ael15e8
Bubnuoreka
51 Obobmenne n 13.03.2024 | LIOK
cUCTeMaTu3alus 3HaHUH https://m.edsoo.r
u/00adb7e2
bubnmorexa
59 JKéctkocTh BOIBI U 14.03.2024 [IOK

CHoco0BbI €€ yCTpaHeHHUs

https://m.edsoo.r
u/00ae1886



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/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886

[IpaxTuueckas padora Ne 6

Bbubnmoreka

53 o teMe "JXKEcTkocTh BOOBI 20.03.2024 HOK
.. " https://m.edsoo.r
1 METOJIbI €€ yCTpaHeHUS /00361368
bubmnoreka
54 ATIOMHHMI 21.03.2024 LIOK
https://m.edsoo.r
u/00aelc64
bubmnoreka
55 AmdoTepHbIe CBOCTBA 03.04.2024 1(0) 4
OKCHJa M TUAPOKCHUAA https://m.edsoo.r
u/00aelc64
bubmnoreka
56 Keneso 04.04.2024 LHOK
https://m.edsoo0.r
u/00ael1d86
bubnunoreka
OKcubl, THAPOKCHUIBI U K
57 conu xenesa (1) u xenesa 17.04.2024 1o
() https://m.edsoo.r
u/00ae35e6
bubnunoreka
58 Ob6o0meHne 1 18.04.2024 LOK
cucTeMaTHu3aIns 3HaHui https://m.edsoo.r
u/00adb7e2
[TpakTrueckas padota Ne
7. Pemenne bubnuoreka
59 SKCIICPUMCHTAIbHBIX 24.04.2024 HOK
3a7a4 1o TeMe https://m.edsoo.r
«Baknennme Metaaibl 1 u/00ae3de8

nXx COCAUMHCHUS)



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
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/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

Brruncnenus mo
YpaBHEHUSAM XUMHUYECKUX

pEaKLHnii, €CIIM OJIUH U3 bubnmoreka
60 peareHToB JJaH B U30BITKE [IOK
WJIA COAECPKUT MPUMECH. https://m.edsoo.r
Brruncnenust maccoBout 25.04.2024 u/00ael750
JIOJIA BBIXOJ1a MPOJIYKTa
peakuuu
bubnuoreka
61 O60061enHue u LIOK
cucTeMaTru3anus 3HaHu| https://m.edsoo.r
u/00adb7e2
KonTtponbsHas padorta Ned bubnuoreka
62 1o teMe «Baxnenmmue 02.05.2024 ILHOK
METaJUIbl U UX https://m.edsoo.r
COETMHEHUSI u/00adb7e2
bubnmoreka
BemectBa u Marepuaisl B
63 MOBCEIHEBHOM JKU3HU 08.05.2024 LOK
https://m.edsoo.r
YeJoBeKa u/002e3f50
bubnuoreka
64 XHUMHUYECKOE 3arpsI3HEHHE HOK
OKPY’KaIOILEeH Cpebl https://m.edsoo.r
15.05.2024 u/00ae4270
bubnmoreka
65 Ponp xumuu B pemieHnn LIOK
HKOJIOTHYECKUX MPOodIIeM https://m.edsoo.r
u/00ae4270
66 PesepBHEIH ypoK. 16.05.2024 bubimoreka



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
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

0O0001eHuEe 1 LHOK
CHUCTEMaTH3alMsI SHAHUN https://m.edsoo.r
u/00ae0d0a
P . Bbubnmoreka
€3E€pBHBIN YPOK.
67 O060061EeHNE U 1 HOK
cUCTeMaTH3alus 3HaHU I hitps.//m.edso0.r
H u/00adb33c
P . bubnuoreka
€3€pBHBIN YPOK.
68 O06o0061IEHNE U 1 HOK
cUcTeMaTu3alus 3HaHU I hitps://m.edso0.r
t u/00ad9ch?
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YUYEBHO-METOJJUYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YHEHUKA

Xumus, 8 knacc/ Pypsutuc I.E., Penbgman .1, AKuMoHepHoe 06uiecTBo «M3aaTenbeTso
«lMpoceeleHne»
* Xummusa, 9 knacc/ Pyasutuc I.E., Penbgman &.I., AKuMoOHepHoe 06uiecTBo «M3aaTenbeTso

«lMpocseleHne»

METOINYECKHUE MATEPUAJIBI IJI51 YYUTEJIA

XuMmus : ypokH B 8 kiacce : mocodue s yuutens /H. H. I'apa

Xumus. Ypoku B 9 knacce : mocodue ans yuurens /H. H. I'apa

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU

HMHTEPHET

bu6nuoteka [IOK

http://www.chemnet.ru T"azera «Xumusi» u caiit uist yautens «5 uay Ha ypoK XUMHI»
http://school-collection.edu.ru

http://fcior.edu.ru

http://college.ru/himiya/

http://www.chemistry.ssu.samara.ru OCHOBBI XMMHUH: JICKTPOHHBIN Y4EOHHK


http://www.chemnet.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://college.ru/himiya/
http://www.chemistry.ssu.samara.ru/
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