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MNOACHUTEJIBHASA 3AIINCKA

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

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4deHusl, BOCIUTAHUS M PA3BUTHS OOYYAIOMIMXCS CPEACTBAMH Y4eOHOTO
npeaMeTa, yCTaHaBJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
IIPELYCMAaTPUBAET PACIpENEIICHHE €ro I0 KJaccaM U CTPYKTYPUPOBAHHE 11O
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBEHHbIE XapaKTEPUCTUKU coJiepKaHus, PEKOMEHYEMYIO
MOCJIEAOBATEILHOCTh M3YUYCHHUS XUMHUU C YYETOM MEXKIPEIMETHBIX U BHYTPHU
NPEIMETHBIX CBSI3€H, JIOTMKA Y4e€OHOTO MPOLECCa, BO3PACTHBIX OCOOEHHOCTEH
oOyuJarolmxcs, ONpeeIsieT BO3MOXKHOCTH IpeaMeTa JJIsl peaqnu3alnun TpeOoBaHHi
K pe3yJibTaTaM OCBOCHHSI OCHOBHOW 0Opa3oBaTeIbHOM MpOrpaMMmbl Ha YpOBHE
OCHOBHOI'O 00IIET0 00pa3oBaHus, a TAKKe TPEOOBAHUM K pe3ysbTaraM OOydeHHUs
XUMUU Ha YpOBHE M€ W3y4YeHHUs MpeaMeTa U OCHOBHBIX BHJIOB YYEOHO-
NO3HABATEJIIbHON  JEATENIbHOCTH  OOydYarollerocs IO OCBOEHHUIO Y4eOHOro
COJIEp KaHMS.

3HaHWE XWMHH CIY)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOy4Jaronierocsi, €ro MpeACcTaBICHU O MAaTepUaIbHOM E€IMHCTBE MHUpPA, BaXKHYIO
poJib UrparoT (QopMUpYEMble XMMHUEW MPEICTABICHUS O B3aWMOIPEBPAILICHHIX
DPHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHs TJI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBOM U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUS.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  pealM3aldd  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUS |
dbopMHUpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 0011eH U (PyHKITMOHAIILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OoOy4JaronMxcsi, HaBBIKOB HX CAMOCTOSITENbHOW Y4EOHOW JIEeSITENIbHOCTH,
HKCIIEPUMEHTAJIBHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOJIMMBIX KakK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATLHOMN JACSITEIHHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU E€CTECTBEHHO--HAYYHOU rpaMOTHOCTH 00y4aroNInuXcs;



CrocoOCTBYeT (POPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM W HEKOTOPBIX OTIEIBHBIX 3HAYUMBIX MOHSATUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 10 MPUHLMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

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

— Ilepuognueckoro 3akona J[. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XUMHHU;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPyromMy, BBITONHIS (GYHKIMA OOBICHEHHS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKON COCTABIISAIOLICH HAYYHOU KAPTUHBI MUPA B JIOTUKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyKalomuil MUpY,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaua y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapaKTepa, sA3bIKa HayKd, B



OpUOOIIEHNH K HAayYHBIM METOJaM I[IO3HAHUS TMPU HM3YyYEHUU BEUIECTB H
XUMUYECKUX PEaAKIui, B (GOPMUPOBAHUH U PA3BUTHHU MO3HABATEILHBIX YMEHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LIENIH, KAK:

— (¢$opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOILECHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NIEATENHHOCTH, MO3HAHHUS M CaMOIIO3HAHMS, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSICHATH U OICHUBATh SIBJICHUS
OKpPYXaIOIEr0 MHpA, MCIHOJIb3Ysd 3HAHUS W OMbBIT, MOJIyYCHHbIC MPU H3YYECHUU
XUMUM, TPUMEHSATh HMX MPU pPEUIeHUH MpoOJeM B TOBCEAHEBHOW >KU3HU U
TPYAOBOU JIESATEIBHOCTH;

— (¢opmupoBaHHe y OOydYalOMIMXCA TIyMAHUCTUYECKUX OTHOUICHH,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTUBAIIMM K OOY4YEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUiis ¥ HAMPaBIECHHOCTH aTbHEHIIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaBisieT 136 gacos: B 8 kimacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena wm BemectBa. du3nyUecKue CBOWCTBA BEHIECTB. ATrperaTHOE COCTOSTHHE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumuyeckass ¢Gopmyna. BaneHTHOCTP aTOMOB XUMHUYECKUX DJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAss aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moisib. MonsipHas Macca. B3auMocBsi3p KOJIMYECTBa,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuértel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

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

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(bu3MUecKuX CBOMCTB O00pa3loOB HEOPraHMYECKUX BELIECTB, HAOIIOJEHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3Y4YCHHUE CIOCOOOB PA3JCICHUs] CMECEH: C MOMOIIBI0 MarHuTa, (GuiIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  IPOBEICHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(Lllapo cTep>KHEBBIX).

BaxHeline npeacTraBuTe 4 HEOPraHUYECKUX BELIECTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KHUCTIOpoJa B JIA0OpaTOpuu ¥ MPOMBINUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOTO 3(pdeKkTa, pazpyiieHrue 030HOBOTO CIIOSI.

Bonopon — asnemeHT m mpocrtoe BemecTBO. HaxoxxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOJbl. Boma Kak pactBoputelib. PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHre NpUPOIHBIX BoJ. OXpaHa U OUUCTKA MPUPOIHBIX BOJI.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOWCTBA OKCUIOB. [loyueHnne okcuaos.

OcunoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan axkruBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpeKpalieHus TOpeHus (MoXkapa), O3HAKOMJIEHHE C oO0pa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW pacTBOPEHHUSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJECHCTBUE BOAbI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



UCCIIeIOBaHNEe O0pa3loB HEOPTraHWYECKUX BEIIECTB Pa3IMYHBIX KJIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOrO0 METajla JPYTUM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3NYECKUi CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
IPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA M0 ero nosoxeHuro B [lepuoanyeckoit cucreme /. . Menneneena.

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

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenneneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPHUIIATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHasI CBSI3b.

Crenenbp  okucieHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Tporecchbl OKMCIEHUsI K BOCCTAHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCUIA IIMHKA C PAacTBOpPAMHM KHCJIOT U IIeJIOYEeH, MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHusl, COSAUHEHHUS ).

Mesicnpeomemnmnuie ceasu



Peanuzanusi MeXOpeAMETHBIX CBSI3€H MpH WM3YyYEHHM XMMHHM B 8 Kjacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAaHUE KaK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

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

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOpPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HU3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTAJUIMUYECKOM PEIIETKHA U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiysa XuMA4ecKUX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHECHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUYECKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUU U TMOJOKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI



OKHCJIUTEIIbHO--BOCCTAHOBUTENbHBIX ~PEAaKIUd C HUCIOJb30BAaHUEM METOJa
AJIEKTPOHHOTO OaJtaHca.

Teopust  BAEKTPONUTUYECKONW  JTUCCOLUMALMU.  DJIEKTPOJIUTHI U HE
anekTponuThl. KaThoHbI, aHHWOHBI. MexaHu3M JUCCOLUMALMU  BEIIECTB C
pa3IMYHBIMM BUJAMH XUMHYECKOW cBsi3U. CreneHp auccouuannu. CUIIBHBIE U
CJ1a0bI€ 3JIEKTPOJIHTHI.

Peakuiun noHHOTO OOMEHa. Y ClOBUS MPOTEKAHUS PEAKIIM HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHMs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U coJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [[OHSATHE O THAPOIIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHUE C MOJCISIMM KPHUCTALUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOXKHBIX BEHIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JIEUCTBHUS PA3JIMYHBIX (DAKTOPOB, MCCIEIOBAHUE AIEKTPONPOBOAHOCTU
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3MOXKHO  HCHOJB30BAHME BUJEO MATEpPUAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIINX  TNPU3HAKU  TPOTEKAHMs]  PEeakluid  HMOHHOTO  OOMeHa
(oOpa3oBanue ocajaka, BBIJIEJICHUE Ta3a, oO0Opa3oBaHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peaklnu pasyIoKEeHHs, COCTUHEHUs), PACTIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IOMONIbI0O KAUYECTBEHHBIX pEAaKIUMd Ha HOHBI, pEUICHUE
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue M (pu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaM{, HEMeTaUlaMy, IIeJI0YaMu). XJIOPOBOJOPO/I.
ConsHass KucCioTa, XUMUYECKHE CBOMCTBA, IMOJyYECHHE, NMpUMEHEHHe. [lericTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BakHEHIIHMEe XJIOpPUIbI U UX
Hax0>JICHUE B MIPUPOJIE.

O6mast xapaktepuctuka smemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKHE CBOMCTBA
MPOCTBIX BEIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMU4eckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XUMHUYecKue cBorcTBa. OKCHABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (QuU3nUecKue ¢ XUMHUYECKHE CBOWCTBa (00mme Kak
MPEACTaBUTENS Kjacca KHCIOT W chenuuyeckne). XHUMUUYECKHE pPEaKIuu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOMYy4YeHUsI CEPHOM KHCIIOTHI.



[Ipumenenne cepHoil KUCIOThL. COJIM CEPHOM KUCIOThI, KAUECTBEHHAs PEaKLHsl Ha
cyiabdaTr-uoH. HaxoxaeHue cepbl M €€ COCOTUHEHHM B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, paclpOCTPAHEHHE B MPUPO/E,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUe CBOMCTBA, MOJyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux pU3NUEeCKUe U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3HMYECKUE U XHUMHYECKUE
cBOMcTBa (0OIIME KaK TMPEJICTaBUTENSl Kiacca KHUCIOT W cHenudUuuecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KAauyeCTBE MHHEpAIbHBIX
ynoopeHuil. XuMHUUECKOe 3arpsi3HEHUE OKPYKAIOLIEH Cpelibl COCIUHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). Docdop,
ajtoTponHele Moaudukauuu (ochopa, pU3MUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxkcup docdopa (V) u dochopHas kuciora, Pu3ndeckue U XUMUUECKHUE CBOMCTRA,
nosyuenue. Mcnonp3oBanue pocaToB B KAYECTBE MUHEPAIBHBIX YIOOPEHUH.

O6mast xapaktepuctuka sneMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTEMEHU  OKHUCJICHHUS.  YIJIEpOaA,  aJUIOTPOIHBIC
MOAM(UKALIMM, PACHPOCTPAHEHHE B MpuUponae, (U3NUYECKUE U XHUMHYECKHUE
cBoicTBa. Ancopbuusi. Kpyrosopot yriaepona B npupoae. Okcuabl yriepoja, ux
buznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa riao6anbHOr0 TMOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekt. YronpHas KuciaoTa U €€ coyM, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
noJlyueHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO34UCTBE.

[lepBoHavasIbHBIE TOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOJAYKTH WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: JKUPaX, O€NKax, yriieBojax — U X
poiid B OKM3HM 4eJoBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJYYCHHE W
npuMmenenue. CoenuHeHHs KpeMHus B mnpupoge. OOmue mpencTaBieHHs 00
okcusie kpemuus (1V) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOJIb30BAaHUE B
ObITYy, B IIPOMBIIIUICHHOCTU. BakHeline cTpouTenbHble MaTepHalibl: KepaMuKa,



CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobiempl 6€30MacHOTO WCIIOIh30BaAHMUS
CTPOUTEJIbHBIX MAaTEPUAJIOB B MOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
TaJOr€HOB M WX COEJMHEHHH (BO3MOXXHO HCIIOJIb30BAHHE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, H3Yy4YCHUE XUMHUYECKUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yAOOpEHUH, MOIyUYEHHE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHUsI, B3AUMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C ME/IbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPONUCTBOM TPOTHBOTras3a, MojydyeHue, coOupaHue, pacrlo3HaBaHUE U M3yUYCHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a7a4 1o teMe «BakHelnme HeMeTaJUIbl 1 UX COEIUHEHUS).

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUJIPOKCUIBI HaTpusi W Kanud. [IpuMeHeHne IIeNOYHBIX METaIOB W HX
COCIUHCHUM.

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

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aFOMUHHUSA. AM(POTEpHBIC CBOMCTBA OKCHJA U THIPOKCHIA
aJIIOMHHHUSI.

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

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
HCIIOJB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYE€CTBCHHBIX PEAKIMM HA MOHBI: MAarHus, KaJIbLHs, aIFIOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «BaxkHenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSAX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeIMETHBIX CBSI3ed NMpU HM3YYECHHUH XMMHH B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOT'O IUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aroMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PaAHMOAKTUBHOCTb, MOJIEKYJA, 3JIEKTPUUYECKUI 3apsiji, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

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

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



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBEe MpaBUJIaMd M HOPMaMHU TMOBEJIEHUS M CIOCOOCTBYIOT Mpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

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

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUSI K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKLUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAYKH U COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATENbCKOW KYJIbTYpPhl, B TOM YMHCJIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATypO, JOCTYMHBIMU TEXHUYECKUMHU CpPEICTBaMU HH(GOPMALIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa30BaHHUIO, TPOEKTHOW U  HCCIIEI0BATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE MOCIEACTBUUA WU
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

UHTEPEC K MPaKTUYECKOMY U3YUYEHHIO Mpodeccuil u Tpya pa3audHoro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XUMUHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalTUPOBATHCA B MPOGECCUOHANIBHOU CPEJIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHMMAaHUE LIECHHOCTU 3I0POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MMACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYALMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  DKOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUS TIJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTel HUX peuieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANIPEIJMETHBIE PE3YJIBTATbHI

B cocraBe MeranpeaMETHBIX pE3ylbTaTOB BBIACISAIOT 3HAYUMMBIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPeAMETOB (GOPMUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHUHE MHUPA, U YHUBEpCATIbHBIC yueOHbIE NeHCTBUs (TT0O3HABATEIBHEIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBS3b C JIPYTMMHU TOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKUE PacCyXIeHUs (MHIYKTHUBHBIC, JCTYKTUBHBIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHbBIE TTPEACTaBICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €0 pe3yibTar, GopMyJIUpoBaTh 000OIIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

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



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aMpOChl NMPHU MOUCKE U O0TOOpe
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIB30BAHUSI PA3JINUHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIUIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

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

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OIbITa,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJEeM Ha OCHOBE yuéTa OOLIMX HMHTEPECOB M COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO OMNPENEATh LEIN JAESITEIBHOCTH, IUIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aNTOPUTM JEWCTBUW NPH BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble€ B YCJIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NeucTBUM, crnenupuydeckne s TpeaMeTHON obmactu  «XuMus», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSI YMEHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XAMHUYECKUN JJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BENIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEaKIUU PAa3JIOKEHUs, PEAKIMU 3aMEUICHUs, peaKUuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KAaTMOH, aHUOH, PACTBOP, MAccoBasi JOJIs BEIIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKLUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OOJNBINIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHHUS, KOTOPHIC HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHUX DJIEMEHTOB (COCTaB M 3apsij spa, 001Iee Yuciio dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

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

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHNE TIPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIAPHYIO ¥ MOJSPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHUEe, CHUCTEMAaTHU3alluio, Kiaccu(uKaluio,
BBISIBJICHHE TMPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsl U3y4YEHUs CBOICTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWIaM  MOJB30BAaHUS  XUMHYECKOM  MOCYyIOH
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCJIOPOJA), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE BENIECTBO, BAJICHTHOCTb, 3JICKTPOOTPHULATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJIb, MOJISIPHBIM 00BEM, pacTBOp, JJICKTPOJIUTHI, HE
AJEKTPOJIUTBI, JJIEKTPOJUTHYECKAsT JAUCCOLMANMSA, PEAKUUH HOHHOIO
oOMeHa, KaTaJu3arop, XHUMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbBIE pPEaKINH, OKHUCIUTEIHbHO-BOCCTAHOBUTEIHHBIC PEAKIINH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XHMHYECKOW peaKkUuuu, MPEeAeiabHO JOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

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

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAs, WOHHAs, METAJUIMYECKas) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIUCHIBAaTh W XapaKTepHU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPUOJUYECKOM Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIJIOBOMY 3(PGEKTy, MO U3MEHEHHUIO CTETICHEH OKHMCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOJIUTUYECKOW HUCCOLMAIMU  KHUCJIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMeHa, ypaBHEHHUS PEAKIUW, TOATBEPKIAIONMINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUH
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

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

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7ab0opaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMUA IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

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

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3aIlui0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IIJNTAHUPOBAHHUE

8 KUIACC
KoaudecTBO yacoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bceero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumus — BakHas 00J1acThb

11 €CTCCTBO3HAHUS U 5 5 bubmuoreka [IOK

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

yeJoBeKa

12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK

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

Hroro o pasneny 20

Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopon. ITonstue o kucinorax 3 1 bubnmorexa LIOK

' U COJIAX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBaHUSAX https://m.eds00.ru/7f41837¢c
54 OCHOBHBIE KJIACCHI 11 1 1 bubmunoreka IIOK

HEOPraHWYECKUX COCIUHEHU

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunorexa LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yroyOneHue 3HAaHUIA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HeMeTaJJILI M BX CO€IHHEHUSA
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasznen 4. Xumus U OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE INIVIAHUPOBAHUE

8 KJIACC
N Kosaun4yecTBo 4acoB Jlara DJIeKTPOHHBbIE HU(POBHIE
, Tema ypoka Kontposbubie IIpakrnueckue o0pa3oBaTe/ibHbIE
n/n Bcero U3yYeHUS
padoTbI padoThbI pecypcsl
1 IIpeamer xumun. Ponbs xumuu B 1 0 0 bubmuoreka [JOK
JKW3HU yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
5 IlonsaTrue o MeTOgaX MO3HAHUA B 1 0 0 bubnuoreka [{OK
XUMUHU https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThl B 1a00paTOpUU U MPUEMBI 1 0 1 bubmmoreka [JOK
oOparieHus ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Yucteie BemecTBa U cMech. CIocoObl bubnunoreka LIOK
4 . 1 0 0
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 0 1 bubmorexa HOK
a . p P https://m.edsoo.ru/ff0d28c8
OYUCTKHU TTOBAPEHHOU COJIH )»
bu6nunorexa LIOK
6 ATOMEL H MOITCKY TEI 1 0 0 https://m.edsoo.ru/ff0d2a6c
7 XuUMHYECKUE DJIEMSHTBL. 3HAKHU 1 0 0 bu6nmorexa LIOK
(CUMBOJIBI) XUMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6nunorexa LIOK
8 IIpocTeie n ci0XHBIE BELIECTBA 1 0 0 https://m.edsoo.ru/ffod2a6e
bubnunorexa LIOK
A - 1
9 TOMHO-MOJIEKYJISIPHOE YUCHHE 0 0 https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. 1 0 0 bubmuorexa [{OK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

Xumuueckasi popmyia. BaneHTHOCT
aTOMOB XMMHYECKUX JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
11
OTtHocuTeNnbHAsE MOJIEKYJIIPHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHYECKOTO bubnunoreka LIOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemiecTBa. MoJib. bubnunoreka LIOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUe U XUMUYECKUE SIBJIICHUS. bubmuoreka [{OK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycia0BUS MPOTEKAHUS bubnuorexa [IOK
XUMHUYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MaCChl BEIIECTB. bubmmoreka [JOK
XHAMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
BrluncieHus: KoJau4yecTBa, MacChl
17 BCIIIECTBA [0 YPaBHCHUSIM bubmorexa [JOK
H P . https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaAKIIHA
Knaccudukanmss XuMHUECKUX PEaKIIHi
18 (coe I/IH(IE):HI/I}IH a3JI0KEHUS e bubmmorexa [TOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKJIONCTUCT O6ogﬂI eHue u bubmorexa LOK
H AT, HVI https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTponbnas padora Nel no teme bubmmnoreka [HOK
«BelecTBa 1 XUMHYECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. CoctaB
yx bu6nunorexa LIOK
21 Bo3ayxa. Kuciopog — aiemMeHT u

npocroe BeuiecTBo. O30H

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmorexa [JOK
pOAa (peartt . https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
CriocoOslI MOTydeHuUsT KHCIIOpOo/ia B
23 naboparopun ZILIH OMLIH_UIGHF;{OCTI/I bubmorexa [JOK
PATOPHIL T TP ' https://m.eds00.ru/ff0d497a
IIpumeHeHune kucnopoaa
TennoBoi 3 PexT XuMUIEeCKOoM
24 peakuuu, OHATHE O bubmuoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
Y DHJIOTEPMUYCCKUX PEAKITUIX
TorumBo (HedTh, yroiab U METaH).
25 3ar }I3HeI§I/Ie(1];03 . a, CIIOCOOBI lro bubmorexa HOK
P AYXa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[IpakTrueckas pabora Ne 3 o Teme
26 <<1—I;0J'I eHue 1/12061/1 aHWe KUCIIOpoa bubmmorexa [JOK
yi . p poa, https://m.edsoo.ru/ff0d4ae2
W3YUYCHHE €r0 CBOHCTBY
97 Bonopon — anemeHT u npocroe bubnmnoreka HOK
BelecTBo. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4ddo
08 dusnyeckne U XUMUYECKHE CBOMCTBA bu6nmorexa LIOK
Bojtopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHe 0 KMCTOTAX U COJAX bubmmorexa [TOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOslI ostydeHus BOAOPOIa B bubnnorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4ddo
IIpakTuyeckas padora Ne 4 o Teme
31 «[lony4yenne u cobupanue BOAOPOIA Bubmmorexa [IOK
i . p AOPOA, https://m.edsoo.ru/ff0d4f42
W3YYECHHE €ro CBOMCTBY
32 Momsipabiii 00bE€M ra3oB. 3aKOH bubnuotexa [JOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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https://m.edsoo.ru/ff0d4f42

ABoraapo https://m.edsoo.ru/ff0d542e
Breruucnenus o0béMa, KoaudecTra
33 BEIIECTBA rasa Mo ero U3BECTHOM bubmmorexa [JOK
= . y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Brruucnenust 00bEMOB ra3oB 1Mo

34 ABHCHMIO PEaKIIMA Ha OCHOBE bubmorexa LOK
yp "p H i https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHUH ra30B

35 du3nyYecKre 1 XMMHUYECKHE CBOMCTBA bubnnorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwmii. [Tonstue 00 bubnuoreka [{OK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Boga xak pactBopuTenb.

37 HaceplmmeHHbIe 1 HEHACBIIIICHHEIE bubmuoreka [{OK
pactBopbl. MaccoBas 10J1sl BELIECTBA B https://m.edsoo.ru/ff0d5b40
pacTtBope
[IpakTuueckas padora Ne 5 o Teme

38 «[IpuroroieHne pacTBOpoB ¢ bubmuoreka [IOK
ONpeAcIEHHON MacCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY

39 KonTtponbHast pabota Ne2 o reme bubmmnorexka HOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342

40 Oxkcupl: cocTaB, KjIacCupUKaIus, bubmuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHE CBOMCTBA

41 KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmmorexa LIOK

’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: COCTaB, KJIaccU(UKAIIHS, but6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnyueHne u XuMHYECKUE CBOWCTBA Bu6muotexa [JOK
OCHOBaHMI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6nmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMUMHUYECKUE CBOMCTBA bubmmoreka [JOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCOf(SBI: o )eHI/Iﬂ XHMHHZSKHe bubmmorexa [JOK
. I ’ https://m.edso0.ru/00ad9474
CBOICTBa
[IpakTnueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAIIbHBIX 33724 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
48 ['eneTnyeckas cBsI3b MEXKIy KiIaccaMmu bubnnorexa [JOK
HEOPraHWYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50
49 O60061eHre U cucTeMaTH3anus bubmmoreka [JOK
3HAHUU https://m.edsoo.ru/00ad9ch2
KonTponbnas padora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX bubmorexa [JOK
o P https://m.edsoo.ru/00ad9ela
COeMHEHU I
[TepBbIe OMBITKY KIIACCHPUKAITUN
51 XMMHYECKHUX 31eMeHTOB. [loHsTHE O bubmorexa HOK
) https://m.edso0.ru/00ad9ffa
IpyMIax CXOIHBIX JICMCHTOB
[Iepuoanueckuii 3aKOH U
52 [Teproaudeckasi cucTeMa XUMAYECKUX bubmorexa OK
proa https://m.edsoo.ru/00ada52c
anemenToB /1. . MenaeneeBa
bub OK
53 [Tepwoapl, TPYIIITEI, TOATPYIIIHI nosmoteka I

https://m.edsoo.ru/00ada52c¢
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https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
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Crpoenue atomoB. CocTaB aTOMHBIX

bubnunorexa LIOK

>4 saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3NIeKTPOHHBIX 000I0YEK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa LJOK
https://m.edsoo.ru/00ada6hbc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XMMHUECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISL pa3BUTHUsI HAYKU U MIPAKTUKU. []. bubnnorexa [JOK
N. MenneneeB — y4€Hbli, Ieaaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubmmoreka [JOK
XUMHUYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnunoreka LIOK
59 Hormast xiirecias cossb https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 nonsipHas XuMU4ecKas bubmmnoreka [HOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBanentnas nenonspHas bubmuoreka [IOK
XUMHUYECKasl CBS3b https://m.edsoo.ru/00adaab9
bu6nmorexa LIOK
62 CTeneHE okuCeHHS https://m.edsoo.ru/00adae28
63 OKHCIIUTENTbHO-BOCCTAHOBUTEIbHBIE bubnnorexa [JOK
peakuuu https://m.eds00.ru/00adb076
64 OxkucIuTenu u BOCCTAHOBUTENH bubmmorexa [JOK
https://m.edso0.ru/00adb076
65 KonrtponbHas padora Ne4 o reme bubmuotexa [IOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
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https://m.edsoo.ru/00adaab9
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https://m.edsoo.ru/00adb076

«CtpoeHue aroma. XuMu4eckas

https://m.edsoo.ru/00adb486

CBSI3b»
66 PezepBHblit ypok. O6o01eHue 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eH1Ee 1 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9cb?
68 PesepBHelit ypok. O000IICHHE 1 1 bubmmoreka [JOK
CHCTEMAaTH3aIusI 3HAaHUHN https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
[lepuoauueckuii 3aK0OH.

1 [Tepnonnueckas cucrema 1 0 0 bubnunoreka LIOK
XHUMUYECKHX dJ1eMeHToB 1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYECKHX AJICMEHTOB 1 0 0 bubmmorexa [IOK

i https://m.edsoo.ru/00adb6h6
MEPBBIX TPEX MEPHOJIOB

3 Kiaccudukanus 1 HOMEHKIIaTypa 1 0 0 bubnnorexa [JOK
HEOPraHUYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2

4 Bubl XuMuueckoi CBS3U U TUITBI 1 0 0 bubnuoreka [{OK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybaeHne 3HaHUi 1 1 0
OCHOBHBIX pa3/ieNioB Kypca 8 Kiacca

6 Knaccudukamnms xumuaeckux 1 0 0 bubmuoreka [IOK
PEAKLIHI MO pa3IMYHBIM MIPU3HAKAM https://m.edsoo.ru/00adbch0
IToHsATHE O CKOPOCTH XUMUYECKOUN

7 eakiuu. [ToHATHE O TOMOTEHHBIX U 1 0 0 bubnuorexa [JOK
P ] https://m.edsoo.ru/00adbe9a
TeTePOTrEeHHBIX PEaAKIIHSIX

8 [lonsTHE O XUMHUYECKOM PAaBHOBECHH. 1 0 0 bubmuoteka [IOK


https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

@DaKTOpPBI, BIUAIOIINE HA CKOPOCTh
XUMHYECKON PEAKLIUU U ITOJIOKEHUE
XUMHYECKOIO PAaBHOBECHS

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

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bub6nmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 ncconranuu. CHUIbHEIC U cl1a0bIe bubmorexa HOK
A HHati. https://m.edso0.ru/00adcd68
3JICKTPOJIUTHI
11 HoHHbIe ypaBHEHUS PEaKIUA bubmorexa OK
yp peaxi https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT U
12 OCHOBaHUU B CBETE MPEACTABICHUI bubmmoreka [JOK
00 2JIEKTPOIUTUYECKON https://m.edsoo.ru/00add5d8
JIACCOLIMAIIAN
XuMHUYECKHE CBONCTBA COJICH B CBETE
13 MIpeCTaBICHUI 00 bubmorexa OK
pedt . https://m.edsoo.ru/00add8b2
3JEKTPOJIUTUYECKON JUCCOLMAIIIHI
bubmmoteka IIOK
14 Ilo eo 0JIM3€E CoJieh
FUITHE O THIAPOIH e https://m.edsoo.ru/00add9d4
15 O06o01eHre 1 cucTeMaTu3aIus bubmuoreka [IOK
3HaHUU https://m.edsoo.ru/00addd12
[TpakTnyeckas padora Ne 1.
16 «Permenne 3KCIepuMEHTaTbHBIX bubmorexa [JOK
P https://m.edsoo.ru/00addbfa
3a1a9»
KonTtponbHast padora Ne2 o reme
bubnunorexa LIOK
17 «DNEeKTPONUTHYECKAs TUCCOIHAIINS.

XUMHYECKUE PEAKIIUU B paCTBOPAX)»

https://m.edso0.ru/00addecO
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OO01mast XapakTepuCTHKA TAJIOTCHOB.

bu6nmmoreka [IOK

18 XUMHUYECKUE CBOMCTBA HA IPUMEPE
PHMEp https://m.edsoo.ru/00addfe2
XJiopa
XnopoBogopoa. CossiHast KUCIIOTa,
19 XUMUYECKHE CBOUCTBA, MOJTyYEHUE bubmmorexa [JOK
» HOIYH ’ https://m.edsoo.ru/00ade104
PUMEHCHUE
[TpakTrueckas padota Ne 2 o Teme
20 «I[TomydeHne CoaTHON KUCIOTHI bubmorexa LOK
yi N N ’ https://m.edsoo.ru/00ade348
u3y4eHue e€ CBOMCTBY
Brrurcnenus o ypaBHEHUSIM
21 XUMUYECKHUX PEaKIUi, €CITH OJIUH U3 bubmmorexa [JOK
PEAKIIH, g https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
29 OO0m1as XxapakTepucTUKa 3JIEMEHTOB bubmmoreka [JOK
VIA-rpymribl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUY CEPHI.
93 Haxoxnenue cepsl u €€ coeilMHEHUN bubmuoreka [IOK
B IIpUpPOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cephl
24 CepoBoaopoji, CTpOEHHUE, bubnmnorexa [JOK
du3nyeckre U XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,
25 bu3nueckrue 1 XUMHUYECKHE bubmorexa LOK
. https://m.edsoo.ru/00adea28
CBOIICTBa, MPUMEHEHHE
XUMUYECKUE PEAKIINH, JIeKAIIUE B
26 OCHOBE MPOMBIIIIEHHOTO CItoco0a bubnuotexa [JOK

MOJIy4EHUS] CEPHOW KUCIIOTHI.
XHUMHUUYECKOE 3arps3HEHUE

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



https://m.edsoo.ru/00addfe2
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OKpY>Karollel cpebl COCTUHEHUSIMU
cepbl

Brrancnenune maccoBoit JOJIM BbIXOJa

bu6nmoreka [IOK

27
MPOAYKTa Peakiuu https://m.edsoo.ru/00adec8a
OO01mas XxapakTepuCTHKA dJIEMCHTOB

08 V A-rpynisbl. A30T, paclipocTpaHeHHE bubmmoreka [JOK
B IIpupo/ie, GU3nIecKue u https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBONCTBA
AMMHaK, ero Gpu3nvIecKue u

29 XUMUYECKHUE CBOMCTBA, MOJTyYEHUE U bubmorexa OK

’ i https://m.edsoo.ru/00adf004
pUMEHEHHE
[IpakTuueckas padora Ne 3 o reme
30 «[TonydyeHne aMMuaKka, U3y4eHHE €ro bubmmorexa [JOK
. - > 1Y https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KucaoTa, e€ Gu3ndecKkue u bubnnorexa [JOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIEN
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 oOpeHuil. XuMHUYeCcKoe bubmorexa HOK
yAoop ’ . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPY KaloIIel cpebl
COCTMHEHUSIMU a30Ta
®dochop. Okcun dhocdopa (V) u

33 (pocg)o pHa;I KI/ICJ'I((I))Ta (b(I)I/I?SI/I(IIez:KI/Ie u brbmmorexa LTOK

p o https://m.eds00.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOyYCHUE
Hcnonws3oBanue dpocdaros B
. bubnuotexa [JOK
34 KayecTBe MMUHEPAJIbHBIX y100pEeHUH.

3arpsi3HeHue NPUPOJHON CPEbI

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

Yrnepon, pacnpocTpaHEeHUE B

bu6nmoreka [IOK

3 HpHP OZ1C, PU3HUCCKHE H XHMHHICCKHE https://m.edsoo.ru/00adfd9c
CBOIiCTBa
Oxkcupsl yraepoaa, ux Gpusndeckue u
36 XHUMHYECKHE CBOMCTBA. bubnunoreka LIOK
DKOJIOTHYECKUE TTPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsi3aHHBIE C OKcH0M yriepoaa (1V)
37 VYronpHas KUCIOTa U €€ COJTU bubmmorexa [IOK
https://m.edsoo.ru/00ae006¢c
[TpakTiueckast pabota Ne 4 o Teme
38 "[TomydeHue yrieKucioro rasa. Bbu6mmoteka [IOK
KadectBenHas peakiys Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHavabHBIEC TOHATHSA 00
39 OpPraHWYECKUX BEIECTBAX KAK O bubmorexa LIOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YIiIepoa
. bubmuoreka [IOK
40 Kpewiii it ero coeneris https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemenue
41 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME bubmuoreka [IOK
«BaxHenme HeMeTaulbl U UX https://m.edso0.ru/00ae0bf2
COETMHEHUS»
KonTponbnas padorta Ne3 o teme
42 «BaxHeie HEMETaIbl U UX bubmorexa I[JOK
https://m.edsoo.ru/00ae0e18
COCTMHECHUS
43 OO0mas XxapakTepuCcTUKa XUMHIECKIX bubnuotexa [JOK



https://m.edsoo.ru/00adfd9c
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3JIEMEHTOB — METAJLIOB.
Meraunueckas CBsi3b U
MeTaJUIMuecKasi KpucTauinueckas
pemérka. @u3n4ecKre CBOMCTBa
METaJIJIOB

https://m.edsoo.ru/00ael103e

XUMHYECKHE CBOMCTBA METAJLJIOB.

44 DIEKTPOXUMUYECKUN D Bubmaorexa ITOK
pOXHM A https://m.eds00.ru/00ae1156
HANPSDKEHUH METAJIOB
O61mue crnocoObl MOTyYeHUs
MeTaiuioB. CrutaBsl. BerauciieHus o
45 aBHEHUAM XUMHUYECKUX PEAKIIUUA Bubmiorexa OK
yp PCAKIHIH, https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEarcHTOB COACPKHUT
IPUMECH
46 ITorsaTre 0 KOPPO3UU METAILIOB bubnnorexa [IOK
PP https://m.edsoo.ru/00ael1278
bubmmoteka IIOK
47
[Henounsie meraeI https://m.edsoo.ru/00ael4b2
48 OKcubl U THAPOKCUJIBI HATPUS U bubmuoreka [IOK
KaJIus https://m.edsoo.ru/00ael14b2
49 [IlenouyHo3eMenbHBIE METAILIBI — bubnuoreka [{OK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ael15e8
50 Baxueiiime coeIMHEHN KaJIbIUA Bubmiorexa ITOK
a B https://m.edsoo.ru/00ael15e8
51 O000IIIeHNE U CUCTEMATU3ALIHS
3HAHUU
59 JKEcTKOoCTh BOABI U CITIOCOOKI €& but6mmorekxa [IOK

YCTpaHEHUS

https://m.edsoo0.ru/00ae1886
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[IpakTuueckas padora Ne 6 o reme

bu6nmmoreka [IOK

>3 "XeCTKOCTb"BOHH 11 METOARL €€ https://m.edsoo.ru/00aelae8
yCTpaHEHHUS
N bub6nmoreka [IOK
>4 AioMHHHi https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOICTBA OKCHA U bubnuoreka [JOK
55
TUIPOKCHIA https://m.edsoo.ru/00aelc64
bubnuoreka [{OK
56 Keneso https://m.edsoo.ru/00ae1d86
57 Oxkcuipl, THAPOKCHUIBI U COJU JKele3a bubnnorexa [JOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O000I11IeHNE U CUCTEMATU3AIUS
3HAHUH
[IpakTuueckast padora Ne 7. Pemenue
59 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubmmoreka [JOK
«Baxneinmue MeTauibl U UX https://m.edsoo.ru/00ae3de8
COETUHEHUS
Berurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHA, €CIIH OJIUH U3
60 peareHToB /1aH B U30BITKE WU bubmmnoreka HOK
COAEPKUT IpuMecH. Beruncnenus https://m.edso0.ru/00ae1750
MacCOBOH JOJIH BBIX0OJIa POAYKTa
peaxiuu
61 O00011eHNEe U CUCTEMATU3ALIS
3HAHUHT
62 KonTtponbHas padota Ne4 o reme

«BaxxHeu1ime MeTajuIbl 1 UX



https://m.edsoo.ru/00ae1ae8
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COCOAUHCHUA»

63 BemecTBa u matepuaisl B 1 bubnunoreka LIOK
[IOBCEIHEBHOM KU3HU YeIOBEKa https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHNE 1 bubmmoreka [JOK
OKPYKaroIEeH cpebl https://m.edso0.ru/00ae4270
65 Ponb xumuu B penieHnu 1 bubnuoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O0o01IeHNE U 1 Bbu6mmotreka [JOK
cUCcTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ae0dOa
67 PesepBHeIit ypok. O000IICHHE 1 1 bubmmoreka [JOK
cucTeMaru3anys 3HaHUN https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6o01IeHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edso0.ru/00ad9ch?
OBILIEE KOJIMYECTBO YACOB I1O 68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30BATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVIA YYEHUKA

» Xumus, 8 knace/ Pymsutuc I'.E., ®enpnman @.I'., Akimoneproe o61mectBo «M3marensctBo «IIpocBemnienne
» Xumus, 9 knace/ Pyasutuc I'.E., ®enpnman @.I'., Akimoneproe o61mectBo «M3marensctBo «IIpocBemnienne

Pymzutuc I'.E., ®enpaman O.1'.

METOIUYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA
Pymsutuc I'.E., ®enpaman @.I'. 8 kiace, 9 kiace
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmmoreka nudpoBbIx 00pa3oBaTEILHBIX PECYPCOB



IHOYPOYHOE ININTAHUPOBAHHME 8 KJIACC

Ne | Tema ypoka KouunyecrBo yacoB | [lara Hara Hara Hara DJIeKTPOHHbIE
n/ U3yYeHHs] | M3yYeHHs] | U3Y4YeHHUs u3yyeHusi | uudpoBbie
n Be | Kont | Mpak | g wp" o 8"B" 8 "B" 8"r" oGpa3oBaTe/IbHbIE
ero | poab | THYCC | yyayy pecypebl
Hble | KHe
paoor | pador [ dakTy
bl bl
1 | Ilpenmer xumuu. Posib XuMuu B 1 0 0 05.09.2023 | 05.09.2023 | 05.09.2023 06.09.202 | bubanoreka IHIOK
JKH3HH 4yesloBeKa. Tena u BerecTna 3 https://m.edsoo.ru/f
f0d210c
2 | [loussTre 0 MeTOaX MTO3HAHUS B 1 0 0 07.09.2023 | 07.09.2023 | 07.09.2023 07.09.202 | bubanoreka ILHIOK
XUMHHA 3 https://m.edsoo.ru/f
f0d227e
3 | Ilpaktuyeckas pabora Ne 1 1 0 1 12.09.2023 | 12.09.2023 | 12.09.2023 13.09.202 | Bubauoreka [IOK
«[TpaBumna paboThl B 1aOOPaTOPHUU 3 https://m.edsoo.ru/f
npuéMbl 00paIIeHus ¢ f0d23dc
71a060PaTOPHBIM 000PYTOBAHUEM
4 | YucTele BEIIECTBA U CMECH. 1 0 0 14.09.2023 | 14.09.2023 | 14.09.2023 14.09.202 | bubauoreka I[IOK
CriocoObI pa3jieneHus cMecei 3 https://m.edsoo.ru/f
f0d26ca




5 | Ilpaktuueckas padora Ne 2 19.09.2023 | 19.09.2023 | 19.09.2023 20.09.202 | buGmumoteka [IOK
«Pa3nenenue cMeceit (Ha mpuMepe 3 https://m.edsoo.ru/f
OYKCTKH TIOBAPCHHOMW COJIN )» f0d28c8

6 | ATOMBI U MOJIEKYIIBI 21.09.2023 | 21.09.2023 | 21.09.2023 21.09.202 | bubaunoreka [IOK

3 https://m.edsoo.ru/f
fOd2a6c

7 | XuMu4yeckue 3J1eMeHTHI. 3HaK! 26.09.2023 | 26.09.2023 | 26.09.2023 27.09.202 | bubauoteka IIOK
(CHMBOJIBI) XUMUYECKUX DJIEMEHTOB 3 https://m.edsoo.ru/f

f0d2be8

8 | IIpocThie U CIIOXKHBIC BEIIECTBA 28.09.2023 | 28.09.2023 | 28.09.2023 28.09.202 | bubauoreka [HIOK

3 https://m.edsoo.ru/f
f0d2a6c

9 | ATOMHO-MOIIEKYJISIPHOE YUYE€HUE 03.10.2023 | 03.10.2023 | 03.10.2023 04.10.202 | bu6auoreka [IOK

3 https://m.edsoo.ru/f
f0d2d50

10 | 3aKoH MOCTOSIHCTBA COCTaBa 05.10.2023 | 05.10.2023 | 05.10.2023 05.10.202 | buGmmoteka [IOK
BeIecTB. XuMuueckas popmya. 3 https://m.edsoo.ru/f
BajieHTHOCTh aTOMOB XMMHUYECKHX fOd2eae
DIIEMEHTOB

11 | OTHOCHUTeNBFHAS aTOMHAs Macca. 10.10.2023 | 10.10.2023 | 10.10.2023 11.10.202 | bu6nuoreka [IOK
OTHOCUTENbHAS MOJICKYJISIPHASI 3 https://m.edsoo.ru/f

Macca

f0d323c




12 | MaccoBas 0JIsI XUMHAYECKOTO 12.10.2023 | 12.10.2023 | 12.10.2023 12.10.202 | bubsuunoreka IIOK
3JIEMEHTA B COCIMHECHUU 3 https://m.edsoo.ru/f
f0d350c
13 | KomnuectBo Bemrectsa. Mouib. 17.10.2023 | 17.10.2023 | 17.10.2023 18.10.202 | bubsuunoreka IIOK
MossipHast Macca 3 https://m.edsoo.ru/f
f0d5230
14 | dusznueckue U XUMHUUECKUE 19.10.2023 | 19.10.2023 | 19.10.2023 19.10.202 | bubauoreka IIOK
SIBJICHUS. XMMUYECKasi peaKIus 3 https://m.edsoo.ru/f
f0d37fa
15 | [Ipu3Haku U yciaoBUs IPOTEKAHUS 24.10.2023 | 24.10.2023 | 24.10.2023 25.10.202 | bubamnoreka [{OK
XUMHYECKMX PeaKIUii 3 https://m.edsoo.ru/f
f0d3al6
16 | 3akoH coOXpaHEHHS MaCcChI BEIIECTB. 26.10.2023 | 26.10.2023 | 26.10.2023 26.10.202 | bubaunoreka [IOK
XUMHUYECKHE YPAaBHEHUS 3 https://m.edsoo.ru/f
f0d3b88
17 | BoiunciieHus: KOJIMUECTBa, MACChI 07.11.2023 | 07.11.2023 | 07.11.2023 08.11.202 | bubamoreka [IOK
BEILIECTBA 110 YPABHCHUSIM 3 https://m.edsoo.ru/f
XUMUYECKUX PeaKlui f0d5708
18 | Knaccudukanus XuMHIeCKIX 09.11.2023 | 09.11.2023 | 09.11.2023 09.11.202 | bubanoreka I[HIOK
peaxiuii (CoeMHEHUS, PA3IOKEHHS, 3 https://m.edsoo.ru/f
3aMeIIeHHs, OOMeHa) f0d3f34
19 | M. B. JIoMOHOCOB — yUY&HBIN- 14.11.2023 | 14.11.2023 | 14.11.2023 15.11.202 | bubOauoreka IIOK
sHiknoneauct. O6obIeHne U 3 https://m.edsoo.ru/f

cUCTeMaTHu3anus 3HaHUU

f0d40c4




20 | KontponpHas padora Nel o Teme 16.11.2023 | 16.11.2023 | 16.11.2023 16.11.202 | bubauoreka [{OK
«BemecTBa 1 XUMHYECKHUE 3 https://m.edsoo.ru/f
peaKIum» f0d4290

21 | Bo3myx — cMmech razoB. CocTtaB 21.11.2023 | 21.11.2023 | 21.11.2023 22.11.202 | bubaunoreka [HIOK
Bo3ayxa. Kucimopoa — sneMenT u 3 https://m.edsoo.ru/f
npoctoe BetiectBo. O30H f0d448e

22 | dusnyeckue U XUMUYECKHE 23.11.2023 | 23.11.2023 | 23.11.2023 23.11.202 | bubauoreka [HIOK
CBOWMCTBA KUCIIOpO/1a (PeaKIuu 3 https://m.edsoo.ru/f
okucieHus, ropenue). IToustre 06 f0d4614
OKCHIAX

23 | CocoObl OTy4YeHHs KUCIOpoa B 28.11.2023 | 28.11.2023 | 28.11.2023 29.11.202 | bubauoreka [HIOK
71a00paTOPHUU U MPOMBIILICHHOCTH. 3 https://m.edsoo.ru/f
[TpumeHneHne kuciaopoa f0d497a

24 | TermoBoii 3¢ (heKT XUMUIECKOH 30.11.2023 | 30.11.2023 | 30.11.2023 30.11.202 | bubGmaumoreka [IOK
pEaKIMH, TIOHSITHE O 3 https://m.edsoo.ru/f

TEPMOXUMHUYCCKOM YpaBHCHHH,
9K30- U SHAOTCPMHUUYCCKUX PCAKIUAX

f0d4790




25 | TorumBo (He(Th, yroib U METaH). 05.12.2023 | 05.12.2023 | 05.12.2023 06.12.202 | bubauoreka [IOK
3arpsi3sHEHHE BO3IyXa, CIIOCOOBI €ro 3 https://m.edsoo.ru/f
IpeI0TBPALICHUS fOd4c4a

26 | IIpaktuueckas padora Ne 3 mo Teme 07.12.2023 | 07.12.2023 | 07.12.2023 07.12.202 | bubaunoteka [IOK
«[Tony4enue u cobupanue 3 https://m.edsoo.ru/f
KHCJIOPO/ia, U3yYCHUE €TO CBOMCTBY» fOd4ae2

27 | Bogopoa — 3JIeMEHT U IPOCTOe 12.12.2023 | 12.12.2023 | 12.12.2023 13.12.202 | bubauoreka IIOK
BeriecTBo. HaxoxaeHue B mpupojie 3 https://m.edsoo.ru/f

f0d4ddo

28 | dusnueckue U XUMUYECKUE 14.12.2023 | 14.12.2023 | 14.12.2023 14.12.202 | bubauotreka [IOK
cBoiicTBa Bojopoa. [Ipumenenue 3 https://m.edsoo.ru/f
BOZIOPOZA f0d4dd0

29 | IloHsATHE O KUCTOTAX U COJIAX 19.12.2023 | 19.12.2023 | 19.12.2023 20.12.202 | bu6muoteka [IOK

3 https://m.edsoo.ru/f
f0d50d2

30 | CiocoObI OTy4YeHHS BOJIOPO/IA B 21.12.2023 | 21.12.2023 | 21.12.2023 21.12.202 | buGmmoteka [{IOK
1abopaTopun 3 https://m.edsoo.ru/f

f0d4ddo

31 | [IpakTtuyeckas padora Ne 4 o Teme 26.12.2023 | 26.12.2023 | 26.12.2023 27.12.202 | bubaunoreka [{OK
«[Tony4enue u cobupanue 3 https://m.edsoo.ru/f

BOJIOPO/Ia, U3yUYEHUE €r0 CBOKMCTBY

f0d4f42




32 | Monsipublii 00bEM Ta30B. 3aKOH 28.12.2023 | 28.12.2023 | 28.12.2023 28.12.202 | bubaunoreka [{OK
ABoraapo 3 https://m.edsoo.ru/f
f0d542e
33 | Beruncnenus 00bEMa, KOJIMYECTBA 09.01.2024 | 09.01.2024 | 09.01.2024 10.01.202 | bubauoreka [IOK
BEIIIECTBA ra3a 1o €ro U3BeCTHOMY 4 https://m.edsoo.ru/f
KOJIMYECTBY BEIICCTBA WIIN 00BEMY f0d55a0
34 | Brerunciaenus 00EMOB ra30B IO 11.01.2024 | 11.01.2024 | 11.01.2024 11.01.202 | Bubsaunoreka IIOK
YPaBHEHHUIO PEAKIIMK HA OCHOBE 4 https://m.edsoo.ru/f
3aKOHA 00BEMHBIX OTHOIIEHHI f0d5708
ra3oB
35 | dusnueckrue U XUMHYECKHE 16.01.2024 | 16.01.2024 | 16.01.2024 17.01.202 | bubauoreka [IOK
CBOWCTBA BOJIBI 4 https://m.edsoo.ru/f
f0d587a
36 | CocraB ocHoBanuii. [lousarue 00 18.01.2024 | 18.01.2024 | 18.01.2024 18.01.202 | bubsauoreka IIOK
WH/IKaTOpax 4 https://m.edsoo.ru/f

f0d59e2




37 | Bona xak pacTBOPHUTEIIb. 23.01.2024 | 23.01.2024 | 23.01.2024 24.01.202 | buGmuoteka [IOK
HaceIieHHbIE M HEHACHIILICHHBIE 4 https://m.edsoo.ru/f
pactBOpbl. MaccoBast 107151 f0d5b40
BEIIIECTBA B PacCTBOpPE

38 | IIpaktuyeckas padora Ne 5 o Teme 25.01.2024 | 25.01.2024 | 25.01.2024 25.01.202 | buGmmoteka [IOK
«[IpuroroBiieHHe pacTBOPOB C 4 https://m.edsoo.ru/f
orpeeIéHHOM MacCOBOM J0Iei fOd5eba
pPacTBOPEHHOTO BEIIECTBAY

39 | KontponbHas pabora Ne2 o teme 30.01.2024 | 30.01.2024 | 30.01.2024 31.01.202 | buGmuoteka [IOK
«Kucnopoza. Bomgopoa. Boma» 4 https://m.edsoo.ru/f

f0d6342

40 | Okcuapl: cocTas, Kaaccuukaus, 01.02.2024 | 01.02.2024 | 01.02.2024 01.02.202 | bubanoreka I[HIOK
HOMCHKJIATypa 4 https://m.edsoo.ru/f

fOd664e

41 | [NomyyeHne U XUMHUYECKUE CBOICTBA 06.02.2024 | 06.02.2024 | 06.02.2024 07.02.202 | bu6auoreka [IOK
KHMCJIOTHBIX, OCHOBHBIX M 4 https://m.edsoo.ru/f
aM(OTEPHBIX OKCUIIOB f0d664e

42 | OcHOBaHMSA: COCTaB, 08.02.2024 | 08.02.2024 | 08.02.2024 08.02.202 | bubaunoreka [IOK
KJIaccu(UKaIus, HOMEHKIATypa 4 https://m.edsoo.ru/f

f0d67ca




43 | [lomyyeHne U XUMHYECKUE CBOICTBA 13.02.2024 | 13.02.2024 | 13.02.2024 14.02.202 | bubmuoteka [IOK
OCHOBaHHI 4 https://m.edsoo.ru/f
fOd67ca
44 | KucnoTsl: cocTaB, Kiiaccu(UKaIms, 15.02.2024 | 15.02.2024 | 15.02.2024 15.02.202 | bubauoreka [IOK
HOMEHKJIaTypa 4 https://m.edsoo.ru/f
fOdfee2
45 | [Tony4yeHue U XMMHUYECKUE CBOMCTBA 20.02.2024 | 20.02.2024 | 20.02.2024 21.02.202 | bubauoteka [IOK
KUCIIOT 4 https://m.edsoo.ru/f
fOdfee2
46 | Conu (cpeaHue): HOMEHKIATYpA, 22.02.2024 | 22.02.2024 | 22.02.2024 22.02.202 | bubauoteka [IOK
CIIOCOOBI MOJTYYCHUS, XUMHUUCSCKHE 4 https://m.edsoo.ru/
CBOMCTBa 00ad9474
47 | IlpakTuueckas padora Ne 6. 27.02.2024 | 27.02.2024 | 27.02.2024 28.02.202 | bubnuoreka IIOK
Peurenne sxcriepuMeHTaTBHBIX 4 https://m.edsoo.ru/
3a1a4 1o Teme «OCHOBHBIE KJIACChI 00ad9b7c
HEOPTaHWYECKUX COCIMHCHUI
48 | 'eneTnueckas CBsI3b MEKIY 29.02.2024 | 29.02.2024 | 29.02.2024 29.02.202 | bubamnoreka [{OK
KJIaccaMu HeOPTaHHMYECKHX 4 https://m.edsoo.ru/
COEIUHEHUI 00ad9a50
49 | O6o01IeHne U cucTeMaTH3aIUs 05.03.2024 | 05.03.2024 | 05.03.2024 06.03.202 | bu6muoteka [IOK
3HAHUH 4 https://m.edsoo.ru/

00ad9cbh2




50 | KontponbHas pabora Ne3 o teme 07.03.2024 | 07.03.2024 | 07.03.2024 07.03.202 | buGmmoteka [IOK
"OCHOBHBIE KJIACCHI 4 https://m.edsoo.ru/
HEOPraHUYECKUX COCTUHECHUIT" 00ad9ela

51 | IlepBbIe MONBITKHA KJIACCU(PUKAIINH 12.03.2024 | 12.03.2024 | 12.03.2024 13.03.202 | bubnuoreka [IOK
XUMHYECKHX 3JIeMeHTOB. [ToHsATHE O 4 https://m.edsoo.ru/
IpyIIax CXOAHBIX JIEMEHTOB 00ad9ffa

52 | Ilepuonuueckuii 3aKOH U 14.03.2024 | 14.03.2024 | 14.03.2024 14.03.202 | bubauoreka IIOK
[eproandeckas cucrema 4 https://m.edsoo.ru/
XUMHYECKHX 3aeMeHToB JI. U. 00adab2c
Menpeneena

53 | [lepuopl, TPYIIIBL, IO TPYIIIIBI 19.03.2024 | 19.03.2024 | 19.03.2024 20.03.202 | bubamnoreka [{OK

4 https://m.edsoo.ru/
00ada52c

54 | Crpoenue atomoB. COCTaB aTOMHBIX 21.03.2024 | 21.03.2024 | 21.03.2024 21.03.202 | bubaunoreka [IOK
snep. M3oTorsrl 4 https://m.edsoo.ru/

00ada342

55 | CtpoeHue 3IeKTPOHHBIX 000JI0UeK 02.04.2024 | 02.04.2024 | 02.04.2024 03.04.202 | bubmmoteka [IOK
aToMOB 3JeMeHTOB [lepruoauueckoi 4 https://m.edsoo.ru/
cucremsl J[. . MenpaeneeBa 00ada6bc




56 | XapakrepucTuka XUMUIECKOTO 04.04.2024 | 04.04.2024 | 04.04.2024 04.04.202 | bubmuoteka [IOK
3JIEMEHTA 10 €r0 MOJ0KEHHIO B 4 https://m.edsoo.ru/
[eproanyeckoii cucreme 1. U. 00ada824
Meunpeneena

57 | 3nauenue [lepuogmveckoro 3akoHa 09.04.2024 | 09.04.2024 | 09.04.2024 10.04.202 | bubsmoreka [HOK
JUISl pa3BUTHSL HAYKH U IPAKTUKH. 1. 4 https://m.edsoo.ru/
N. MenpaeneeB — yu€HbIN, mieaaror 00ada96e
U TPaKIaHUH

58 | DEeKTPOOTPHUIIATETLHOCTH ATOMOB 11.04.2024 | 11.04.2024 | 11.04.2024 11.04.202 | Bubmauotreka [[OK
XUMHUYECKHUX DJIEMEHTOB 4 https://m.edsoo.ru/

00adaab8

59 | MonHasa XxuMHU4YecKas CBI3b 18.04.2024 | 18.04.2024 | 18.04.2024 17.04.202 | bubauoreka IIOK

4 https://m.edsoo.ru/
00adac34

60 | KoBasienTHas nosnsipHas 23.04.2024 | 23.04.2024 | 23.04.2024 18.04.202 | bubnuoteka [IOK
XUMHYECKas CBSA3b 4 https://m.edsoo.ru/

00adaab8

61 | KoBanenTtHas HemosipHas 25.04.2024 | 25.04.2024 | 25.04.2024 24.04.202 | bubmmoreka [IOK
XUMHYECKast CBA3b 4 https://m.edsoo.ru/

00adaab9

62 | CremneHb OKUCIIEHUS 02.05.2024 | 02.05.2024 | 02.05.2024 25.04.202 | Bubmmoreka IIOK

4 https://m.edsoo.ru/

00adae28




63 | OKHUCIMTEILHO-BOCCTAHOBUTENIBHEBIE | 1 07.05.2024 | 07.05.2024 | 07.05.2024 02.05.202 | bubanoreka I[IOK
peaKiun 4 https://m.edsoo.ru/
00adb076
64 | OKUCIUTEIN U BOCCTAHOBUTEIN 1 14.05.2024 | 14.05.2024 | 14.05.2024 08.05.202 | bubaunoreka LIOK
4 https://m.edso0.ru/
00adb076
65 | KonTposbHas padota Ned o teme 1 16.05.2024 | 16.05.2024 | 16.05.2024 15.05.202 | bu6nuoreka [IOK
«Ctpoenue aroma. XuMu4eckas 4 https://m.edsoo.ru/
CBA3b» 00adb486
66 | Pesepublii ypok. O000IICHNE 1 1 21.05.2024 | 21.05.2024 | 21.05.2024 16.05.202 | Bubmauoreka [IOK
CHCTEMATU3ALMS 3HAHUN 4 https://m.edsoo.ru/
00adb33c
67 | PesepsHslii ypok. O000mIEeHNE 1 1 23.05.2024 | 23.05.2024 | 23.05.2024 22.05.202 | bubamnoreka [{OK
CHCTEMAaTU3aLNA 3HAHUI 4 https://m.edsoo.ru/
00ad9ch2
68 | PesepaHblil ypok. O6001EeHNE U 1 28.05.2024 | 28.05.2024 | 28.05.2024 23.05.202 | bubaunoreka [IOK
cUCTeMaTU3alMs 3HaHUI 4 https://m.edsoo.ru/f
f0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 kjaacc

Ne | Tema ypoka KounuectBo wacos | Jlara Hara Hara DJIeKTPOHHBbIE HU(PPOBLIE
n/ U3y4eHust U3y4eHust U3ydeHust o0pa3oBaTejibHbIE PeCYpPChI
o 9 "A" 9 "B" 9 "B"
Be | Konr | [Ipak
€ro | pojb | TH4YeC
HbIE KHe
pabor | pabor
bl bl
1 | [lepuoguueckwii 3aK0H. 1 0 0 04.09.2023 | 04.09.2023 | 04.09.2023 bubmunoreka I11OK
[eproanyeckas cucrema https://m.edsoo.ru/ff0d210c
XUMHYECKHX 3eMeHToB /1. H.
Menpaeneena
2 | 3aKOHOMEPHOCTH B U3MEHEHUH 1 0 0 06.09.2023 | 06.09.2023 | 06.09.2023 bubmunoreka [IOK
CBOMCTB XUMHYECKHX 3JIECMEHTOB https://m.edsoo.ru/ff0d227e
IIEPBBIX TPEX MEPUOIOB




3 | Kimaccudukarmms u HOMEHKIaTypa 11.09.2023 | 11.09.2023 | 11.09.2023 Bubanoreka [IOK
HCOPraHMYECKUX BEIIECTB https://m.edsoo.ru/ff0d23dc
4 | Buabl XUMAYECKON CBSI3U U THIIBI 13.09.2023 | 13.09.2023 | 13.09.2023 Bbubmuoreka IIOK
KPUCTAJNTHIECKUX PEIIETOK https://m.edsoo.ru/ff0d26ca
5 | KonrponpHas padora Nel o Teme 18.09.2023 | 18.09.2023 | 18.09.2023 Bubanoreka [IOK
«[ToBTOpEHHUE ¥ YyIiIyOJICHHE 3HAHUI https://m.edsoo.ru/ff0d28c8
OCHOBHBIX pa3zesioB Kypca 8
KJ1acca
6 | Knaccudukanus XuMHIeCKHX 20.09.2023 | 20.09.2023 | 20.09.2023 bubnuoreka 1IOK
peaKIyii Mo Pa3InIHbIM [TPU3HAKAM https://m.edsoo.ru/ff0d2a6¢c
7 | IloHsATHE O CKOPOCTH XUMHYECKOM 25.09.2023 | 25.09.2023 | 25.09.2023 bubanoreka [IOK
peakiun. [ToHATHE O TOMOTEHHBIX U https://m.edsoo.ru/ff0d2be8
TeTePOreHHBIX PEaKIUIX
8 | IlonsATHE O XUMHYECKOM 27.09.2023 | 27.09.2023 | 27.09.2023 bubauoreka [IOK
paBHOBecuH. DakTOPHI, BIUSIONINE https://m.edsoo.ru/ff0d2a6¢c
Ha CKOPOCTh XUMHUUYECKON PEaKLIUH
U TOJIO)KEHUE XUMHUYECKOTO
paBHOBECHS
9 | OKUCIUTEIBEHO-BOCCTAHOBUTEILHBIE 02.10.2023 | 02.10.2023 | 02.10.2023 bubnnoreka IHIOK
peakuuu https://m.edsoo.ru/ff0d2d50
10 | Teopus >MEKTPOIUTHIECKOM 04.10.2023 | 04.10.2023 | 04.10.2023 bubnuoreka [IOK

mucconuainuu. CHUIbHbIE U cnalble
AIEKTPOITUTHI

https://m.edsoo.ru/ff0d2eae




11 | Monusble ypaBHEHUS peakuuit 09.10.2023 | 09.10.2023 | 09.10.2023 Bubmuoteka [IOK

https://m.edsoo.ru/ff0d323c

12 | XuMuyeckue cBOWCTBA KUCIOT U 11.10.2023 | 11.10.2023 | 11.10.2023 bubnuoreka [TOK
OCHOBaHHIi B CBETE MPECTaBICHHUI https://m.edsoo0.ru/ff0d350c
00 3JIEKTPOINTHYECKOM
JMICCOIIMALINT

13 | XuMuyeckue cBOWCTBa coJieil B 16.10.2023 | 16.10.2023 | 16.10.2023 bubnuoreka [TOK
CBETE MPECTaBICHUI 00 https://m.edso0.ru/ff0d5230
IIEKTPOTUTUIECKON AUCCOIHALIUH

14 | IlousiTHe O TUAPOIU3 COJICH 18.10.2023 | 18.10.2023 | 18.10.2023 bubnuoreka IIOK

https://m.edsoo.ru/ff0d37fa

15 | O6o06I1IEHNE U CUCTEMATU3AIUS 23.10.2023 | 23.10.2023 | 23.10.2023 bubnuoreka 1IOK
3HAHUH https://m.edsoo.ru/ff0d3al6

16 | Ilpaktuueckas pabora Ne 1. 25.10.2023 | 25.10.2023 | 25.10.2023 bubnuoreka [IOK
«PerreHne 3KCrepUMEHTAILHBIX https://m.edsoo.ru/ff0d3b88
3a]1au»

17 | KontponbHas padora Ne2 o teme 08.11.2023 | 08.11.2023 | 08.11.2023 bubnuoreka [IOK
«QNEKTPOTUTHYECKAS https://m.edso0.ru/ff0d5708
nucconuanus. XuMU4eckue
PEaKIiu B pacTBOPax»

18 | OOmias xapakTepuCTHKa rajJlOreHoB. 13.11.2023 | 13.11.2023 | 13.11.2023 bubnuoreka [IOK

XUMHYECKUE CBOMCTBA HA PUMEPE
XJopa

https://m.edsoo.ru/ff0d3f34




19 | Xnoposogopon. CosisiHast KHCIIOTa, 15.11.2023 | 15.11.2023 | 15.11.2023 Bubanoreka [IOK
XHMHYECKHE CBOMCTBA, MTOJyYCHHE, https://m.edsoo.ru/ff0d40c4
MPUMEHEHUE

20 | [Tpaktuyeckas padora Ne 2 o Teme 20.11.2023 | 20.11.2023 | 20.11.2023 Bubmuoteka [IOK
«[TomyueHre COMTHON KUCITOTHI, https://m.edsoo.ru/ff0d4290
W3y4YEHUE €€ CBOUCTBY»

21 | BeruucnieHus Mo ypaBHEHUSIM 22.11.2023 | 22.11.2023 | 22.11.2023 Bubmuoteka [IOK
XUMHYECKHX PEaKIUi, eCIIi OJUH U3 https://m.edsoo.ru/ff0d448e
peareHToB J1aH B U30BITKE

22 | OO0u1ast xapaKTepUCTHKa JIEMEHTOB 27.11.2023 | 27.11.2023 | 27.11.2023 bubanoreka [IOK
VIA-rpymirsl https://m.edsoo.ru/ff0d4614

23 | AmnorponHble MOAU(DUKALINT CEPHI. 29.11.2023 | 29.11.2023 | 29.11.2023 bubanoreka HOK
Haxosxaenue cepsl u €é https://m.edsoo.ru/ff0d497a
COEIMHEHUH B IIPUPOJE.

XUMHUUYECKUE CBOWCTBA CEPBI

24 | CepoBoiopoJi, CTpOEHHE, 04.12.2023 | 04.12.2023 | 04.12.2023 bubnuoreka [TOK
(du3nyecKkre 1 XUMUYECKHE https://m.edsoo.ru/ff0d4790
CBOMCTBA

25 | Oxcuapl cepbl. CepHast KHCIIOTA, 06.12.2023 | 06.12.2023 | 06.12.2023 bubnuoreka [TOK

bu3nyeckrue 1 XUMHUYECKHE
CBOMCTBA, IPUMEHEHHE

https://m.edsoo.ru/ff0d4cda




26 | XuMHuuecKre peaKilnm, JeKaIIie B 11.12.2023 | 11.12.2023 | 11.12.2023 Bbubmuoreka IIOK
OCHOBE ITPOMBIIIIEHHOTO CII0co0a https://m.edsoo.ru/ff0d4ae2
MOJTyYEHUSI CEPHON KUCIIOTHI.
XUMHUYECKHUE 3arpsi3HCHNUE
OKPYKaroILE Cpeibl
COCIIMHEHUSIMU CEPbI
27 | Beruuciienue MaccoBOU J10JIH 13.12.2023 | 13.12.2023 | 13.12.2023 Bubanoreka [IOK
BBIXOJIa TIPOIyKTa PEaKIIUU https://m.edsoo.ru/ff0d4dd0
28 | OOm1ast xapaKTepUCTHKa JIEMEHTOB 18.12.2023 | 18.12.2023 | 18.12.2023 bubanoreka [IOK
VA-rpymmsl. A3or, https://m.edsoo.ru/ff0d4dd0
pacIpocTpaHeHHe B IPUPO/IE,
(bu3ryecKre 1 XUMUYCCKHE
CBOMCTBA
29 | AMMuak, ero puU3NYECcKue u 20.12.2023 | 20.12.2023 | 20.12.2023 bubamnoreka HOK
XMMHYECKHE CBOMCTBA, MOJyICHHUE https://m.edsoo.ru/ff0d50d2
U IIPUMCHEHHUE
30 | IMpaktuyeckas pabora Ne 3 o Teme 25.12.2023 | 25.12.2023 | 25.12.2023 bubmmoreka [TOK
«[Tony4yenne amMmmuaka, n3yueHue https://m.edsoo.ru/ff0d4dd0
€ro CBOMCTB»
31 | A3oTHas KuCIOTa, €€ HU3NIECKHE U 27.12.2023 | 27.12.2023 | 27.12.2023 bubnuoreka [TOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/ff0d4f42
32 | Mcrionp30BaHNE HATPATOB U COJIEH 10.01.2024 | 10.01.2024 | 10.01.2024 bubnuoreka [TOK

aMMOHHUS B KAUECTBE MUHEPAIbHBIX
ynoOpeHuit. XuMu4yeckoe
3arpsi3HEHUE OKPYXKAIOLEH CpeIbl
COETMHEHUSIMU a30Ta

https://m.edsoo.ru/ff0d542e




33 | ®ocdop. Oxcua dpocdopa (V) u 15.01.2024 | 15.01.2024 | 15.01.2024 Bubanoreka [IOK
dochopHas kucinora, GU3HIECKUE U https://m.edsoo.ru/ff0d55a0
XUMHYECKHUE CBOMCTBA, MOJyYEHUE

34 | Ucnonb3oBanne hochaTos B 17.01.2024 | 17.01.2024 | 17.01.2024 Bubanoreka [IOK
Ka4eCcTBE MHUHEPAIbHBIX yI00PEHHUI. https://m.edsoo.ru/ff0d5708
3arpsi3HeHue NPUPOJHON CPEIbI
dbocdaramu

35 | Yruepon, pacnpocTpaHeHHE B 22.01.2024 | 22.01.2024 | 22.01.2024 bubauoreka [IOK
npupoze, GU3nIecKue u https://m.edsoo.ru/ff0d587a
XUMHYECKHUE CBOMCTBA

36 | Oxcuabl yriepoaa, ux Gu3nIecKue 24.01.2024 | 24.01.2024 | 24.01.2024 bubnmnoreka [IOK
U XUMHUYECKHE CBOWCTBA. https://m.edsoo.ru/ff0d59e2
DKojorudyeckue npooIemsl,

CBSI3aHHBIC C OKCHJIOM yTiiepoja
(Iv)

37 | YronpHas KUcCaO0Ta U €€ CONn 29.01.2024 | 29.01.2024 | 29.01.2024 bubanoreka [IOK

https://m.edsoo.ru/ff0d5b40

38 | [Ipaktuyeckas padora Ne 4 o Teme 31.01.2024 | 31.01.2024 | 31.01.2024 bubmunoreka [IOK
"TlomyueHne yriaeKuciaoro rasa. https://m.edsoo.ru/ff0d5eba
KauecTBenHas peakuus Ha
KapOoHaT-HOH"

39 | [lepBoHayasibHBIE OHATHUS 00 05.02.2024 | 05.02.2024 | 05.02.2024 bubnuoreka [IOK
OpPraHMYECKUX BEIIECTBAX KaK O https://m.edsoo0.ru/ff0d6342
COEJIMHEHUSX yriiepoaa

40 | KpemHWii 1 ero coeTuHEHUS 07.02.2024 | 07.02.2024 | 07.02.2024 Bbubmuoreka IIOK

https://m.edsoo.ru/ff0d664e




41 | paxkTuueckas padora Ne 5. 12.02.2024 | 12.02.2024 | 12.02.2024 Bubmuoteka [IOK
Perrenue sKcrepuMeHTaIbHBIX https://m.edsoo.ru/ff0d664e
3a7a4 o TeMe «Bakaeumme
HEMETAJIBL U X COETUHEHUI

42 | KontponbHas padota Ne3 o teme 14.02.2024 | 14.02.2024 | 14.02.2024 Bubmuoteka [IOK
«BaxkHeimme HeMeTaJuIbl U UX https://m.edsoo.ru/ff0d67ca
COEIMHEHNS

43 | Obmas xapakTepuCcTUKa 19.02.2024 | 19.02.2024 | 19.02.2024 Bubanoreka [IOK
XAMHUYECKHUX JIEMEHTOB — https://m.edsoo.ru/ff0d67ca
MeTaaiaoB. MeTtammueckas CBSI3b U
MeTaJINYeCcKas KpUCTaIndecKas
peumérka. XuMUYECKUE CBOKMCTBA
METAJIOB

44 | XyMHYECKHE CBOMCTBA METAJIJIOB. 21.02.2024 | 21.02.2024 | 21.02.2024 bubnuoreka IIOK
DIEKTPOXUMHUYUCCKUH Psifl https://m.edsoo.ru/ff0dfee2
HaIpSOKEHUN METaJIOB

45 | OGmrmre crocoObl MOTYUYEHUS 26.02.2024 | 26.02.2024 | 26.02.2024 bubnnoreka IHIOK
MetaiioB. CrutaBel. Berauciaenus https://m.edsoo.ru/ff0dfee2
M0 YPaBHCHUSIM XUMHUYECKHIX
peaxIuii, e OJJUH U3 PEareHTOB
COJICPKUT IPUMECH

46 | IloHATHE O KOPPO3UU METAILIIOB 28.02.2024 | 28.02.2024 | 28.02.2024 bubmmnoreka IIOK

https://m.edsoo0.ru/00ad9474

47 | lemoyHbIe METAJUIBI 04.03.2024 | 04.03.2024 | 04.03.2024 bubmmoreka [IOK

https://m.edsoo.ru/00ad9b7c

48 | Oxcuapl U TUAPOKCUIBI HATPUS U 06.03.2024 | 06.03.2024 | 06.03.2024 Bbubmuoreka IIOK

KaJIust

https://m.edso0.ru/00ad9a50




49 | lllenoyHO3eMeIbHBIE METAJIIBI — 11.03.2024 | 11.03.2024 | 11.03.2024 Bbubmuoreka IIOK
KaJILLIMA ¥ MarHui https://m.edsoo.ru/00ad9cb?2
50 | Baxueiimme coequHEHNU KaIbIIAA 13.03.2024 | 13.03.2024 | 13.03.2024 bubnnoreka IHIOK
https://m.edsoo.ru/00ad9ela
51 | O600wmenne 1 cucTreMaTu3aus 18.03.2024 | 18.03.2024 | 18.03.2024 bubnnoreka IHIOK
3HAHUM https://m.edsoo.ru/00ad9ffa
52 | XKE&cTkocTh BOABI M CLIOCOOBI €€ 20.03.2024 | 20.03.2024 | 20.03.2024 bubmnoreka IIOK
yCTpaHEHHUS https://m.edsoo.ru/00ada52c
53 | [Ipaktuyeckas padora Ne 6 1o Teme 01.04.2024 | 01.04.2024 | 01.04.2024 Bubmmoreka [IOK
"YKEcTKOCTh BOJIBI U METOJBI €6 https://m.edsoo.ru/00ada52c
ycTpaHeHHs"
54 | AmromuHMA 03.04.2024 | 03.04.2024 | 03.04.2024 bubmnoreka [HOK
https://m.edso0.ru/00ada342
55 | AmdorepHbIe CBOWCTBA OKCHIA U 08.04.2024 | 08.04.2024 | 08.04.2024 bubanoreka HOK
THIPOKCHIA https://m.edsoo.ru/00adaébc
56 | XKenezo 10.04.2024 | 10.04.2024 | 10.04.2024 Bubimmoreka IIOK
https://m.edsoo.ru/00ada824
57 | Oxcuabl, THAPOKCUIBI U COTH 15.04.2024 | 15.04.2024 | 15.04.2024 bubnunoreka I1IOK
xenesa (1) u xenesa (I11) https://m.edsoo.ru/00ada96e
58 | O0001EeHNe U cucTEMATH3 AN 17.04.2024 | 17.04.2024 | 17.04.2024 bubmunoreka I11OK

3HAHUH

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




59 | Ilpaktuyeckas pabora Ne 7. 22.04.2024 | 22.04.2024 | 22.04.2024 Bubanoreka [IOK
Perrenue sKcrepuMeHTaIbHBIX https://m.edsoo.ru/00adac34
3a7a4 no reme «BaxkHenmue
METAJUIbI U UX COCAMHCHHUSI
60 | BeruuciieHus o ypaBHEHUSM 24.04.2024 | 24.04.2024 | 24.04.2024 bubnuoreka [IOK
XMUMHYECKUX PEaKIIUi, eClI OJINH U3 https://m.edsoo.ru/00adaab8
pEareHTOB JIaH B U30BITKE WIN
COJICPKUT pUMeCH. Beraucienus
MacCOBOM JI0JIH BBIX0JIa MPOYKTa
peakuuu
61 | OGoOImIeHNE U CUCTEMATH3AIIHS 06.05.2024 | 06.05.2024 | 06.05.2024 bubnmnoreka [IOK
3HAHUI https://m.edso0.ru/00adaab9
62 | KontponpHas pabora Ne4 o Teme 08.05.2024 | 08.05.2024 | 08.05.2024 bubanoreka [IOK
«BakuHeiinme MeTauibl B UX https://m.edsoo.ru/00adae28
COCIIMHCHUS
63 | BemecTBa u Matepuaibsl B 13.05.2024 | 13.05.2024 | 13.05.2024 bubnuoreka 1IOK
MIOBCEHEBHOM KU3HU YelIOBEKa https://m.edsoo.ru/00adb076
64 | Xumuueckoe 3arpsizHeHHE 15.05.2024 | 15.05.2024 | 15.05.2024 bubanoreka [IOK
OKpYXKaIOIIel CpeJibl https://m.edso00.ru/00adb076
65 | Pors XxuMuM B pemeHnn 20.05.2024 | 20.05.2024 | 20.05.2024 bubnuoreka [TOK
IKOJOTUIECKUX TPOOIIeM https://m.edso00.ru/00adb486
66 | PesepHusblii ypok. O000IIeHHE U 22.05.2024 | 22.05.2024 | 22.05.2024 bubmunoreka [IOK

cHCTeMaTHU3alus 3HaHU!

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




67 | PesepHusblii ypok. O6001mIEeHUE U 1 27.05.2024 | 27.05.2024 | 27.05.2024 Bubmuoteka [IOK
CHCTEMATU3ALMS 3HAHUN https://m.edsoo.ru/00ad9ch?2
68 | PesepsHusblii ypok. O0001mIEeHHE U 1 29.05.2024 | 29.05.2024 | 29.05.2024 Bubmuoteka [IOK
CHCTEMATU3ALMS 3HAHUN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




