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HOACHUTEJIBHAA 3AIINCKA

[IporpaMmma MO XMMHM Ha YPOBHE OCHOBHOIO OOIIEro o00pa3oBaHMs
COCTAaBJICHA Ha OCHOBE TpEOOBAHMI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM
o0Opa3zoBaTeIbHON IpOrpaMMBbl OCHOBHOTO o01ero oOpa3oBaHus,
npeactaBieHHbix B @I'OC OO0, a Takxke Ha ocHOBe denepanbHON padboueit
porpaMMbl BOCIIUTAHUS M C Y4ETOM KOHIEIMIMM MPEernojaBaHus y4yeOHOIo
npeamera «XuMHS» B 00pa3oBaTelIbHBIX OpraHuzanusax Poccuiickoit
Penepanuu.

[Iporpamma mo xuMuu 1aé€T MpEACTaBICHHUE O IEAX, OOIIeH cTpaTeruu
oOy4eHHs, BOCIHMTAHMUS M Pa3BUTHS OOYYaIOIIUXCSA CPEICTBAMH YYEOHOIO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTelbHOE  MPEIMETHOE  COJIep KaHHe,
IpeIycCMaTpPUBAET PACIPEEICHHE €ro Mo KjaccaM M CTPYKTypUpOBaHHUE IO
paszenamM M TeMaMm MpPOrpaMMbl MO XUMHUH, OINPEIENSIeT KOJUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTEePUCTUKHU COJIEp KaHMs, PEKOMEHyEMYIO
MOCJICIOBATEILbHOCTh M3Y4YEHUS XUMHUU C YU4E€TOM MEXKIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSA3€H, JIOTMKM Y4Ye€OHOro Impollecca, BO3PACTHBIX
0COOCHHOCTEM OOydYarommxcs, OINpeaeaseT BO3MOXKHOCTH IpeaMera s
peanuzaiuu TpeOoBaHUM K pe3ysibTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTelIbHOM
porpaMMbl Ha YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHus, a TakKe TpeOOBaHUM
K pe3yJbTaraM OOyueHHs XMMHHM Ha YpOBHE Lelell W3ydeHus npeamera u
OCHOBHBIX BHUJOB Y4YEOHO-IIO3HABATEIHHON MESITEbHOCTH OOY4YarolIerocs Mo
OCBOCHHIO Y4€OHOTO COJEPKAHMUS.

3HaHWE XUMHUH CIIYKUT OCHOBOH Uisi (hOPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJaronierocs, €ro nNpeJcTaBjIeHU 0 MaTEPUAIbHOM €IUHCTBE MHUPA, BAKHYIO
poJib UrparoT (HopMUPYyEMbIE XUMHUEH MPEICTABICHUS O B3aUMONPEBPALLEHUAX
SHEPruu U 00 SBOJIIOLMHU BEIIECTB B MPUPOJE, O MYTIX PEUICHUS TNI00ATbHBIX
npo0JieM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPreTUUECKOM,
MUIIEBOM 1 KOJOTUYECKON 0€30MacHOCTH, MPOOJIEM 3PaBOOXPAHEHHUS.

N3yuyenune xumuu:

CIIOCOOCTBYET peaju3alliid  BO3MOXKHOCTEH i1  CaMOpa3BUTUA U
dbopMupoBaHUS KYJbTYphl JIMYHOCTH, €€ oOmed u (QyHKIHOHATBLHOU
TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMUPOBAHUE MBILUIECHUS U TBOPUYECKUX CIIOCOOHOCTEN
oOydJaronuxcsi, HaBBIKOB HX CAMOCTOSITENbHOW y4eOHOM J1eATEeIbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCIE0BATEIbCKUX YMEHHM, HEOOXOIUMBIX KakK B
MOBCEAHEBHOM JKU3HU, TaK U B TPO(PECCHOHATILHOMN €SI TeIbHOCTH;

3HAKOMHUT CO CHNEeUU(PUKON HAYyYHOTO MBIIUICHHUS, 3aKJIAJbIBAET OCHOBBI
LEJIOCTHOTO B3TJIiJa HA €AMHCTBO TMPUPOJbI M  YEJIOBEKa, SBIsAETCA
OTBETCTBEHHBIM 3TarioM B ()OPMHUPOBAHUU €CTECTBEHHO-HAYUYHOU TPaMOTHOCTH
00yJaroIMXCs;

CrocoOCTBYET (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K TMPUPOJAE, K UEJIOBEKYy, BHOCHUT CBOM BKJIaa B
AKOJIOTHYECKOE 00pa3zoBaHue 00ydaroUUXCsl.

JlanHble HarpaBieHUs: B 00OyYeHUH XMMHUHU 00€CTeurnBaroOTCsl crenu@uKoi
colepKaHUsl y4yeOHOro TpeAMeTa, KOTOPbIA SBISIETCS  IeIarornyecku
aJanTUPOBAHHBIM OTpa’keHHEeM 0a30BOM HAYKH XMMHH Ha ONPEIeIEHHOM 3Tare
€€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUsi OPUEHTHPOBAH
Ha OCBOCHHE OOYYArOUIMMUCS CHUCTEMbl TEPBOHAYAIBHBIX TOHSATUUA XUMMWH,



OCHOB HEOPTraHUYECKOW XMMHHM U HEKOTOPBIX OT/AENIbHBIX 3HAUYUMBIX MOHSITUH
OPraHUYECKON XHMUHU.

CTtpykTypa coaep:KaHHs MPOrpaMMbl [0 XUMUU c(HOPMHUPOBaHA HA OCHOBE
CUCTEMHOT0 Moaxoaa K €€ uzyueHuro. CouepKaHUe CKIIAJIbIBAETCS U3 CUCTEMBI
MNOHSATUA O XMMHUYECKOM D3JIEMEHTE U BEUIECTBE U CHUCTEMbl MOHSATUUA O
XUMHUECKON peakuud. OOe 3TH CHUCTEMBI CTPYKTYpPHO OPraHHU30BaHbI II0
OPUHIMIY [OCJIEI0BAaTEIbHOIO pPa3BUTUS 3HAHMI HAa OCHOBE TEOPETHYECKHUX
IPEICTAaBIEHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuomnueckoro 3akona /. M. MenneneeBa kKak OCHOBHOTO 3aKOHa
XUMUU;

— YUYEHUS O CTPOEHUHU aTOMa U XUMUYECKOH CBA3H;

— MpPEACTaBICHUN 00 3JIEKTPOJUTUYECKON JHUCCOLMALMU BEIIECTB B
pacTBOpax.

Teopernyeckne 3HaHUS pacCMaTPHUBAIOTCA HA OCHOBE SMIIUPUYECKU
NOJIYYEHHBIX W OCMBICICHHBIX (DAKTOB, pPa3BUBAIOTCS IOCJIEI0BATEIBHO OT
OIHOTO ypOBHS K JAPYrOMYy, BBIMOJHSASA (DYHKOUM  OOBSICHEHUS U
IPOrHO3UPOBAHUS CBOWCTB, CTPOEHUS M BO3MOXKHOCTEH MPAKTHYECKOIO
MPUMEHEHUS U TOJTYUYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHne mporpaMMbl MO XHMHH CHOCOOCTBYeT (POPMHPOBAHUIO
IPEACTABICHAS O XUMHWYECKOW COCTABJIAIOIIEM HAay4HOM KAPTHHBI MHUpa B
JIOTUKE €€ CHCTEMHOM MPUPOAbI, HEHHOCTHOIO OTHOIIECHHS K HAYYHOMY 3HAHUIO
Y METOJIaM IO3HaHus B Hayke. M3yueHne XUMuu OpoucxXoauT ¢ IPUBICYEHUEM
3HAHUW W3 paHee H3YUYCHHBIX YUYEOHBIX MpeaMeToB: «OKpYyKaroUUid MUpy,
«bwuomnorus. 5—7 xkimacce» u «dusnka. 7 Kimacey.

[Ipy w3yueHWHM XUMHUU TPOUCXOTUT (HOPMUPOBAHWE 3HAHWA OCHOB
XUMUYECKOM  HAyKM Kak 00JIacTU  COBPEMEHHOIO  €CTECTBO3HAHMS,
IPAKTUYECKON JIESITEIbHOCTH YEJOBEKa M KaK OJHOI0 W3 KOMIIOHEHTOB
MHUPOBOIl KyJbTYphl. 3ajada y4eOHOro MpeaMeTa COCTOUT B (HOPMHUPOBAHHH
CHUCTEMbl XMUMHUYECKUX 3HAHUM — Ba)KHEUIIMX (PAKTOB, MOHSATUM, 3aKOHOB U
TEOPETUYECKUX TOJIOKEHUHN, JOCTYIMHBIX OOOOIICHH MHPOBO33PEHUECKOTO
XapakTepa, s3blka HayKd, B IPUOOIIEHUN K HAyYHBIM METOJAM IMO3HAHUS MpU
U3YUYEHUH BEHIECTB M XUMHUYECKUX pEakiui, B (POPMHUPOBAHUU U Pa3BUTUU
MO3HABATEIbHBIX YMEHUW M HMX MNPUMEHEHUH B Yy4EeOHO-IO3HABATEIbHOU H
y4eOHO-HUCCIIEOBATENbCKON N1€ATEIbHOCTH, OCBOEHUM MpPaBHJI 0OE€30MacHOro
oOpalieHus C BEIIECTBAMU B TOBCEAHEBHOM KU3HU.

[Ipy wu3yyeHHMM XUMHH Ha YpPOBHE OCHOBHOTO O0OIIero o0pa3oBaHUS
BaKHOE 3HAYEHUE MPUOOPENN TaKHUE LETH, KaK:

— (GOpMHpPOBAHNWE WHTEJUIEKTYaJIbHO DPAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTENLHOMY MPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBUAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHHsS Ha CHCTEeMAaTHYECKOE MPHOOIICHHE
oOyJaronmxcst K caMOCTOSITEIbHONW MO3HABATEIBHON NIEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

—  ofecrieyeHre  YCJOBHMi,  CIIOCOOCTBYIOIIMX  NPHOOPETEHHUIO
OOyJaronMMuUCsl  OMbITa  Pa3HOOOPA3HOW  JEATEIBHOCTH, TO3HAHUS U
CaMOITO3HAHUS, KIIIOYEBBIX HABBIKOB (KIIOUEBBIX KOMIIETEHIINI), WMEIOIINX
YHUBEPCAIbHOE 3HAYEHHUE JIJISl PA3JIMYHBIX BUIOB ACSATEILHOCTH;

— ¢opmupoBanue o0MmEeH (QYHKIIMOHAILHOH H €CTeCTBEHHO-HAYYHOUN
IPaMOTHOCTH, B TOM 4YHCJIE YMEHHH OOBSICHATh W OIICHUBATH SIBJICHHUS



OKPY’KaIOIIEer0 MUPA, WCTOIL3Ysl 3HAHUS M OIBIT, MOJYYCHHBIC MPU M3yUYCHUU
XUMUH, TMPUMEHATh UX TPHU PEIICHWH MPOOJIeM B TOBCEIHEBHOW JXKU3HU U
TPYZIOBOU EATEIIBHOCTH;

— (dopmupoBaHHe Yy OOYy4YaIOMUXCS TyMAaHUCTHYECKUX OTHOIICHUH,
MOHUMAaHUS I[EHHOCTH XWMHYECKHX 3HAHWN HJis1 BBIPAOOTKH SKOJOTUYECKU
1eaeco00pa3HOro MOBEIECHHUS B OBITY U TPYAOBOW JIESITEIHHOCTH B ILEJISIX
COXPAaHEHHS CBOETO 3I0POBbS U OKPYKAIOLIEH TPUPOAHON CPEBI;

— pa3BUTHE MOTHUBAIUHA K OOYYECHHIO, CTIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCTIMTAHUIO HA OCHOBE YCBOCHHUS OOIIEUETIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpDY Tpoduiisi ¥  HAmpaBIEHHOCTH
JAIbHENIIEro 00y4YeHusl.

OO6miee uyncno 4YacoB, OTBEACHHBIX IS HM3YyYCHHsS] XHMHH Ha YpPOBHE
OCHOBHOTO 00111er0 00pa3oBaHus, cocTtaBisieT 136 yacoB: B 8 kinacce — 68 yacoB
(2 yaca B Henento), B 9 Kitacce — 68 4yacoB (2 yaca B HEJICIIO).



COJEP XAHME OBYYEHUA

8 KIIACC

IlepBoHaYaIbLHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XMMUM B )KM3HU YEJIOBEKA. XUMUS B CUCTEME HAYK.
Tena m BemectBa. du3nyeckue CBOMCTBA BEMIECTB. ATrpPEraTHOE COCTOSHUE
BemiecTB. [IoHsITHE O MeTOAaX MO3HAHUS B XUMUU. UHCTHIE BELIECTBA U CMECH.
CnocoObI pa3esieHus: CMeCceil.

ATOMBI M MOJEKYJbl. XUMHUYECKHE 31€MEHThl. CHUMBOJIBI XUMHYECKUX
aeMeHTOB. [IpocThie U ClIOXKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xummueckas (opmyisa. BalleHTHOCTh aTOMOB XUMHUYECKHUX AJIIEMEHTOB.
3akOH TOCTOSTHCTBA cocTaBa BemiecTB. (OTHOcHUTENIbHAsi aTOMHas Macca.
OtHocuTenbHas MOJIEKYJIsipHas Macca. MaccoBas 40J11 XMMUYECKOTO AJIEMEHTa
B COCJIMHEHHUH.

KomnuectBo BemecrBa. Mons. MonsipHas Macca. B3anmocBs3b
KOJIMYECTBA, MACChl M 4YHUCJIA CTPYKTYPHBIX €IUHMI] BeliecTBa. Pacuérel mo
dbopMyIamM XUMHYECKUX COCTMHCHUH.

du3nueckue M XUMUYECKUE SIBJICHUA. XUMHUUYECKas peakuus u e
NpU3HAKUA. 3aKOH COXPAHEHUSI MAacChl BEIIECTB. XHUMHUYECKHE YpaBHEHUS.
Knaccudukanus xuMmudeckux peakiuii (COeTMHEHNs, Pa3I0KCHUS, 3aMEIICHIS,
oOMeHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW TOCYI0M, MpaBuiaMu pabOThl B TabopaTopun
U npuéMamMu oOpameHuss ¢ Ja00paTOPHBIM OOOpPYJOBaHUEM, H3YyYCHHE U
omucaHue (PU3MYECKUX CBOWCTB 0Opa3lOB HEOPTaHWYECKUX  BEIIECTB,
HaOmoieHne (pU3nYecKuX (TUTaBJICHUE BOCKA, TasSHUE JIbJIa, pACTUPAHUE caxapa
B CTYIIKE, KUIIEHUE W KOHJECHCAIUs BOJIbI) U XUMHUYECKUX (TOpPEHHUE CBEUU,
IPOKAJIMBAHUE MEIHOW MPOBOJIOKH, B3aUMOJECHCTBHE MeJla € KHUCIOTOM)
SIBJICHUW, HAOJIOJACHUE M ONUCAHWE MPU3HAKOB MPOTEKAHUSI XUMUUYECKUX
peakiuii (pa3noKeHue caxapa, B3auMOJEHCTBHE CEPHOM KUCIOTHI C XJIOPUAOM
Oapusi, paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3aUMOJICUCTBUE
xene3a ¢ pactBopom coiu meau (II), n3yuenne cnocoOoB pa3aeieHusI CMECei: ¢
MOMOIIFI0 ~ MarHuTta,  (QWIbTPOBAHWE,  BBIMAPUBAHUE,  TUCTUIUISAIINS,
xpoMarorpadus, MPOBEACHHE OYUCTKA MOBAPCHHOW COJIM, HAONIOACHUE W
OMHUCAaHUE PE3yJbTATOB MPOBEJACHUSI OMNbITA, WLUIIOCTPUPYIOMIETO 3aKOH
COXpaHEHUSI MacChl, CO3/IaHUE MOJIeNIeld MOJIEKYJ (IIIapOCTEPKHEBBIX ).

Ba:kHeiilne npeacTaBUTe/ M HEOPraHMYECKUX BellleCTB

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kucinopos — 3ieMeHT U nmpocToe
BemecTBO. HaxoxmeHnue kucimopoaa B mpupoze, GU3UYECKHe M XUMUYECKUE
cBoiictBa (peaknuu ropenus). Oxcuzapl. [Ipumenenue kucmopona. CrocoOb!
MOJIYYCHHSI KHUCJIOpoAa B JabopaTOpuud W TPOMBIILIEHHOCTH. KpyroBopot
Kucaopoja B npupoje. O30H — auioTponHas MoaupuKalus KUCIOpOoIa.

TernoBoit 3hPexT XUMUIECKON PEeaKIui, TEPMOXUMUYECKUE YPAaBHCHUS,
9K30- M AHJOTEPMUYECKHE peakiuu. TOIUIMBO: yrojib U METaH. 3arps3HEHUE
BO3/lyXa, yCWJICHHE MapHUKOBOTO d(ekTa, pa3pylieHnue 030HOBOTO CIIOSL.

Bopopon — smemeHT m mpocrtoe BemecTBo. Haxoxaenwe Bomopona B
npupoae, ¢GU3NYECKHEe W XUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI
nonyuyeHus. Kucinotsl u comnu.

Monsipabiil 00bEM ra3oB. PacyéTsl M0 XUMUUYECKUM YPaBHEHUSIM.

du3nyeckue CBOWCTBa BOJbL. Boma kak pacTtBopuTesib. PacTBOpBHI.
HacelllieHHbIe U HEHACHIIIEHHBIE PacTBOPHI. PacTBOPUMOCThH BEIIECTB B BOJIE.



MaccoBas nmons BemiecTsa B pacTBOpe. XHWMHMYECKHE CBOMCTBA BOJBI.
OcHoBanusi. Poib pacTBOpOB B MpHUpOJE U B KU3HU yenoBeka. Kpyrosopor
BOJIbI B IPUPO/IE. 3arps3HEeHNE NPUPOJHBIX BoJI. OXpaHa U OUUCTKA MPUPOAHBIX
BOJL.

Knaccudukanus neoprannuecknx coenuaernii. Oxcuanl. Kitaccudukanus
OKCHJIOB: cojieoOpasyromue (OCHOBHBIE, KHCJIOTHBIE, aM{QOTEepHbIE) U
HeconeoOpasyronme. Homenknatypa okcuaoB. PuU3MUECKUE U XUMHYECKHE
CBOMCTBA OKCHUIOB. [lonyuenune okcuaos.

OcHoBanusa. Knaccudukamusi OCHOBaHMIA: METOYM M HEPACTBOPUMBIC
ocHoBaHus. Homenknarypa ocHoBaHuN. PU3NYECKHE U XUMHUUYECKUE CBOMCTBA
ocHoBaHuM. [lonydyeHne OCHOBaHUM.

Kucnoter. Knaccuduxanus xkuciaor. Homenknarypa kucnot. ®Ousnueckue
Y XUMHYECKHE CBOMCTBAa KUCIOT. Pan aktuBHOCcTHM MetaimnoB H. H. bekerosa.
[Tonydenue KuCIoOT.

Comu. Homenknatypa coseil. ®Pu3nMdecKue U XUMHUYECKHE CBONCTBA
conen. [lomyuenue coiei.

I'eneTnueckas cBsI3b MEXY KJIacCaMU HEOPTAHUYECKUX COEAUHEHUM.

Xumuueckuit IKCnepumenm:

KAUYECTBEHHOE OIPENEICHUE COACPKAHUSA KHCIOpOJa B  BO3IYyXE,
MOJIy4YeHUEe, CcOoOMpaHue, pacrno3HABAaHWE M H3YUYCHUE CBOWCTB KHUCIOPOJA,
HaONIOJICHHE  B3aWMOJICMCTBUS  BEHIECTB C  KHUCJIOPOAOM H  YCIOBHUS
BO3HMKHOBEHUSI W IIpPEKpalleHus TopeHus (1okapa), O3HAKOMIIEHHE C
oOpasllaMu OKCHJIOB W OINMCAaHWE WX CBOWCTB, TIOJyYECHHE, COOMpaHHE,
pacro3HaBaHWE€ U H3YyYEHHE CBOWCTB BOJOpOJa (FOpEHHE), B3aUMOJICHCTBHE
BoJI0poJa ¢ okcuaoM Meau (I11) (Bo3MOkKHO MCIOIB30BaHUE BUIEOMATEPUATIOB),
HAOJIfOIeHNEe 00pasloB BEIMIECTB KOJMMYECTBOM | MOJIb, HCCIIEIOBaHUE
OCOOCHHOCTEM PacTBOPEHHsI BEIIECTB C Pa3IMYHOA PACTBOPUMOCTHIO,
IIPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHOW MAacCOBOM JOJEH PaCTBOPEHHOTO
BEILIECTBA, B3aMMOJICHCTBUE BOJbI C METa/NIaMU (HATPUEM U KaJbIUEM)
(BO3MOKHO UCIIOJIb30BAaHUE BUJIEOMATEPUATIOB), UCCIEAOBAHUE O0OpPa3LOB
HEOPraHUYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, HAOJIOACHUE W3MEHEHUS
OKpacKM WHJMKATOpPOB B pacTBOpax KHUCIOT U IIENOoYeil, Uu3y4YeHUe
B3aumozercTeus okcuaa meau (II) ¢ pacTtBopom cepHOW KHUCIOTHI, KUCIOT €
METAJUIAMU, PEAKLNI HEUTpaAIU3ally, ITOJTy4eHUE HEPACTBOPUMBIX OCHOBAHU,
BBITECHEHHE OJHOTO MeETajyla JpPyTMM W3 pPacTBOpa COJIM, PELICHUE
AKCIEPUMEHTANBHBIX 337a4 M0 TeMme «BaxHeline Kiacchl HEOPraHUYECKHUX
COCAUHEHUI.

Iepuognuecknit 3akoH u Ilepuogmueckasi cucremMa XHUMHYECKHUX
jemeHTOB JI. . MenneneeBa. CTtpoeHue aroMoB. XUMH4YeCKasi CBS3b.
OxkucINTEeTbHO-BOCCTAHOBUTEIbHBbIE PeaAKIIUU

[TepBbie MOMBITKU KiIacCU(PUKAIMA XUMHUYECKUX 3JeMeHTOB. [loHsitue o
rpyImnax CXOJHBIX 3JEMEHTOB (IIEJIOYHBIE U MICJIOYHO3EMENIbHBIE METAJLIBI,
TaJIOTeHbI, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPhIE 00pazyroT amdoTrepHbIe
OKCH/JIbI U TUAPOKCHIBL.

[Tepunonnueckuit 3akoH. [leproanueckas cuCTEMa XUMAYECKUX 3JIEMEHTOB
J. W. MenneneeBa. KoporkomepuogHas # JIMHHONEPUOAHAA (HOPMBI
[lepuoanueckoit cucrtembl xumuudeckux osiemeHtoB J[. . MeHnnaeneena.
[lepuonsl u rpynnbl. OU3HMYECKUN CMBICI HOPSAKOBOTO HOMEpPA, HOMEPOB
nepuojia v rpymnibl JIeMEeHTa.

Crpoenue artomoB. CocTaB aTOMHBIX sijep. WM30Tombl. DIEKTPOHBI.
CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB NEPBbIX 20 XMMUYECKHUX IJIEMEHTOB



[Tepnognueckon cucremsl J[. 1. MenaeneeBa. XapakTepucTuka XUMUYECKOTO
AJIEMEHTA 10 ero noyioxkeHuro B [lepunonnueckoii cucreme 1. 1. Menaeneesa.
3aKOHOMEPHOCTH HM3MEHEHUs pPaJnyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJNINYECKUX U HEMETAININYECKUX CBOMCTB IO IPYMIIaM U IEPUOJAM.
3nauenue llepuogmyeckoro 3akoHa wu Ilepuonnueckoil  cHCTEMBI
XUMHYECKUX DJIEMEHTOB U1 Pa3BUTHUS Hayky U npaktuku. /. 1. Mennenees —
YYEHBIN U TPAXKJAHUH.

Xumuueckass cBs3b. KoBaneHTHass (mojisipHas YW HEMOJIIPHAsA) CBS3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenp  okuciieHHd. OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE — PEAKLIUU.
[Ipoueccsl OKMCAEHUS U BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4eHre 00pa3loB BEIIECTB METAIJIOB U HEMETAJUIOB, B3aUMOJICHCTBUE
TUAPOKCHA LIMHKA C PAacTBOpaMU KHUCJIOT M IIEJIOYEH, NPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMA
(ropeHue, peakiuy pa3aoKeHUsl, COEAUHEHUS).

Mesxcnpeomemunie cea3u

Peanuzanms mMeXnpeaMeTHbIX CBs3€l MPU M3YYEHHM XMMHH B 8 Kilacce
OCYLIECTBJISIETCS 4Yepe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
NOHATUH, TaK M TMOHATHW, SBISIIOIIMXCA CUCTEMHBIMU JUIA OTAEJIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOmue ecTecTBEHHO-HAay4YHble TMOHATHS: HAy4dHbIM (akT, TUIOTE3a,
TEOpHUs, 3aKOH, aHajdu3, CHUHTE3, KiIaccuuKauus, MEePUOJAUYHOCTD,
HaA0JII0ICHNE, SKCIIEPUMEHT, MOACIINPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®dusuka: Marepusi, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIH]I,
U30TOMBl, PAAUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPHUYECKU 3apsil, BELIECTBO,
TeNo, 00BEM, arperaTHoe COCTOSIHME BEIeCTBa, ra3, (U3NYECKUE BEITUYMHBI,
€IMHMIIBI U3MEPEHHUSI, KOCMOC, TUTAHETHI, 3B€3b1, CONHILE.

buonorus: gorocunres, apixanue, buocdepa.

I'eorpadus: armochepa, rumpocdepa, MuHEpasabl, TOPHBIE IOPOIH,
N10JIE3HBIE NCKOIIAEMBbIE, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XUMHMYeECKasi peaKkIHs

[lepnoanueckuii 3akoH. [lepuoguyueckass cucteMa XUMHUYECKHUX 3JIEMEHTOB
. . MenpneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMHUYECKUX JJIEMEHTOB MEPBBIX TPEX MEPUOAOB, KalaMs, KalblUusid H HX
COCAVMHEHNH B COOTBETCTBUM C IIOJIOKEHUEM 3JJIEMEHTOB B llepmoamueckon
CHUCTEME U CTPOCHHEM UX ATOMOB.

CrpoeHue BemecTBa: BUAbl XUMHUYECKOW CBSA3M. THIBI KPUCTATNIMYECKHUX
PEETOK, 3aBUCUMOCTD CBOMCTB BEILIECTBA OT THUIA KPUCTAUINYECKON PEIIETKH
¥ BHJa XUMHYECKOU CBA3U.

Knaccupukanms u  HOMEHKIATypa  HEOPraHMYECKUX  BEIIECTB.
XVWMHUYECKHE CBOMCTBA BELIECTB, OTHOCAIIMXCS K pa3JIMYHBIM Kjaccam
HEOPraHWYECKUX COCIMHEHNI, TECHETHUECKAas CBSA3b HEOPIraHMYECKUX BEILIECTB.

Knaccudukanus XUMHUECKUX pPEaKIMi MO Pa3IuYHbIM IpU3HAKaM (10
YHCIy U COCTAaBY YYacTBYIOIIMX B PEAKLMHU BEIIECTB, MO TEIUNIOBOMY 3 (eKTy,
0 H3MEHEHUIO CTENEHEW OKHUCIEHUS XUMHUYECKUX  DJIEMEHTOB, IO
00paTUMOCTH, TIO YYaCTHUIO KaTaliu3aTopa). IJK30- U IHAOTEPMHUECKHUE
peakLMH, TEPMOXUMHUYECKHE YPABHEHUS.

[Tonsatue o ckopocTu xumuyecko peakiuu. [lonstue 06 oOpaTUMBIX U
HEOOpaTUMBIX  XUMHUYECKHX peakuusx. IloHsTME O TOMOreHHBIX U



reTeporeHHbix peakuusx. [lonstue o karanuze. lloHsiTHe O XUMUYECKOM
paBHOBecuU. DakKTOpBI, BIUSIONIME HA CKOPOCTh XMMHUYECKOW pPEakluu Hu
MOJIOKEHHE XUMHUYECKOTO PABHOBECHSI.

OKHCIUTETFHO-BOCCTAHOBUTEILHBIC  PEAKIIUU, JJICKTPOHHBIN  OayiaHc
OKHUCIIUTENIbHO-BOCCTAHOBUTENbHON  peaknuu. CocTaBieHUE  ypaBHEHUM
OKUCIIUTENIbHO-BOCCTAHOBUTENBHBIX PEAKIUA C UCIOJIb30BAHUEM METOJIa
AJIIEKTPOHHOTO OanaHca.

Teopust ~ 3JIEKTPOJUTUYECKON  JTUCCOUMALMU.  ODJEKTPOJUTHI U
HEeAIeKTponuThl. KaTuoHbI, aHMOHBI. MeXaHU3M AMCCOIMAIMUA BEIIECTB C
pa3IMYHBIMU BUJAMHU XUMHUYECKOU cBsizU. CreneHb auccouuanuu. CuiibHbIE U
ci1a0ble AIEKTPOIIUTHIL.

Peakimuu wmoHHOr0 OOMEHa. YCIOBHS TPOTEKAHWS PEAKIUHA HOHHOTO
oOMeHa, MOJIHBIE M COKpall€¢HHbIE HOHHBIC ypaBHEHHs peakuuid. CBoiicTBa
KHCJIOT, OCHOBaHHMM U COJIel B CBETE MPEACTABICHUN 00 3IEKTPOIUTUYECKON
nucconuannu. KadecTBeHHbIE peakuu Ha MOHBL. [IoHATHE O THAPOIH3E CONEN.

Xumuueckuit IKCnepumenm:

03HAKOMJIEHUE C MOJIECNSAMHU KPUCTAINIMYECKUX PEIIETOK HEOPTraHUYECKUX
BEIIIECTB — METAJJIOB M HEMETAJUIOB (rpaduTa M aiMasa), CIOKHBIX BEIIECTB
(xmopuma HaTpuisl), HCCIEAOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOU
peaknmue  OT  BO3JCWUCTBUS  PA3IMYHBIX  (AKTOPOB,  HCCICIOBAHUE
IIEKTPOIPOBOTHOCTH PACTBOPOB BEILIECTB, MpPOLECCa JUCCOLUMALUU KHUCIOT,
IEeJIOYEH U coJieil (BO3MOKHO HCIIOIb30BaHHUE BUJIE0 MAaTEPUAIIOB), IPOBEICHUE
OTIBITOB, WJUTFOCTPUPYIONIUX MPU3HAKKA MPOTEKAHUS PEAKIIUi MOHHOTO 0OMEHa
(oOpa3oBanme ocajaka, BBIACICHHE Ta3a, oOO0pa3oBaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIIHA
(ropenue, peakuuu pa3noKeHus, COCIMHEHUA ), pacrno3HaBaHUE
HEOPraHUYECKUX BEIIECTB C IOMOIIbI0O KAUYECTBEHHBIX pPEaKIMil Ha HMOHBI,
pelIeHre SKCIIEPUMEHTAIIBHBIX 33/1a4.

HeMeTaJuibl U MX COeIMHEHUS

OO6mrast xapakTepucThKa TaloreHoB. OCOOCHHOCTH CTPOEHUS aTOMOB,
XapakTepHbIe cTerneHu okucieHus. CTpoeHue U Pu3nueckrue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHYECKHE CBOWCTBA HAa MpPUMEpE XJopa
(B3aMO/ICIICTBHE C MeETallylaMU, HEMETa/llaMH, IiesoyaMu). XJIIOPOBOAOPO.
ConsiHast KUCIO0Ta, XUMUYECKUE CBOMCTBA, MOTYUYEHHE, IPUMEHEHUE. [leiicTBue
XJIOpa U XJIOPOBOJIOPOAA HA OPraHU3M 4YEJIOBEKa. BakHEWIIHe XJIOpUAbl U UX
HAXO0XKJEHUE B IPUPOJE.

Obmas  xapakrtepuctuka s1eMeHToB  VIA-rpymnmel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTepHbIE CTeneHn okucieHus. CTpoenne u Gpuznyeckue
CBOMCTBAa MPOCTHIX BEHIECTB — KUCIOpPOJa U Cephbl. AJIOTPOIHbIC
MoM(UKAIIMK KUCIOPOAa U cepbl. XUMHUUECKHe CBOMCTBa cepbl. CepoBOAOPOI,
cTpoeHue, (U3MYECKHE U XUMUYECKHe cBoucTBa. OKcuAbl Cepbl  Kak
MPEICTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KHCIOTa, (U3UYECKUE W
XUMHUYECKUE CBOMCTBa (OOIIME Kak MpeACTaBUTENs Kilacca KUCIOT H
crennduyeckue). XUMUYECKUE PEAKIIUY, JIeKalllie B OCHOBE IMPOMBIIIJIEHHOTO
cnocoba mnosyyeHus: cepHoil kucnoTel. [Ipumenenne cepHoil kuciotel. Coin
CepHOIl KHCJIOTBI, Ka9eCTBEHHAs peakius Ha cyiabdar-noH. Haxoxaenue cepsl
U €€ COEUHEHUN B NpHUpoJe. XUMUUYECKOE 3arpsi3HEHHE OKPYXKAIOLEH cpeibl
COCAMHEHUSIMU Cepbl (KUCIOTHBIE JTOXKIU, 3arPA3HEHUE BO3/1yXa U BOJAOEMOB),
CIIOCOOBI €ro MPEI0TBPALICHUS.

OO6mrast xapakTepucTuka 31eMeHTOB VA-rpymimbl. OcOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHbIE CTENEHUW OKHCIECHHA. A30T, pacnpoCTpaHEHHE B



npupojie, hpusnueckue U XuMuieckue cporctsa. KpyroBopot azora B mpupoze.
AMMHaK, ero pu3nyecKkne U XUMHIECKHUE CBOMCTBA, OJIyYCHUE U TPUMEHEHUE.
Conu aMmoHMS, UX (PU3MUECKHE M XUMHUYECKHUE CBOWCTBA, MPUMEHEHUE.
KauecTBeHHas peakuus Ha MOHbI aMMOHHS. A30THas KHUCIOTa, €€ MOJIyYeHHE,
dbus3nueckue W XUMUYECKHE CBOMCTBa (OOIIME Kak MPEACTaBUTENS Kiacca
KHCIIOT M crneuuduueckue). Vcnoap30BaHre HUTPATOB U COJIEH aMMOHUS B
KaueCTBE MUHEPAIbHBIX yA0OpeHU. XUMUYECKOE 3arpsi3HEHUE OKpYKarouen
Cpelbl COEANHEHUSAMU a30Ta (KUCIOTHBIE TOK/IH, 3arPA3HEHUE BO3/1yXa, TOYBBI
u BonoémoB). Docdop, amnorponHsie Moaudukauu docdopa, Gusnveckue u
xumudeckue cBoiictBa. Oxcun ¢ocdopa (V) u  docdopHas KucioTa,
dusnyeckue U XUMUYECKUE CBOMCTBA, mosydeHue. McnonszoBanue ¢pocdaros B
KauyeCTBE MUHEPAIbHBIX yI00PEHHIA.

OO6mrast  xapaktepuctuka odyneMeHToB [VA-rpymmel.  OcobGeHHOCTH
CTPOEHHUsI aTOMOB, XapaKTE€PHbIE CTENEHU OKUCIEHUS. YTJIEpOJ, aJFIOTPOIHbIE
MoIu(pUKAIMK, PACHPOCTPaHEHHWE B MpHPOJAE, (PUIUUECKHE U XUMHUYECKHE
cBoiictBa. Ancopouus. Kpyrosopor yriepoaa B nmpupoae. OKcuabl yriepoaa,
uX (QU3NYECKne W XUMUYECKHE CBOWCTBA, JCHCTBHE HA >KUBBIC OPTaHU3MBI,
NOJIyYEHHE U NMPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCUIOM
yraepoga (IV), rumore3a riao0ampbHOrO MNOTEIUIEHUS KIMMATa, MAapHUKOBBII
3pdekt. YrompHas KuUCIOTa M €€ CONMu, UX (PUINYECKUE M XUMHUYECKHE
CBOICTBa, MOJy4YeHHe U NpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHaT-
noHbl. Vcmonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U
CEJIbCKOM XO3SIMCTBE.

[lepBoHavyasibHblE TOHATHS OO0 OpPraHMYECKUX BEIIECTBaX KaK O
COEIMHEHUSIX yIyiepoaa (METaH, 3TaH, 3TWJIEH, aleTHJIEH, 3TaHOJ, TJIULEPHH,
yKCycHast kuciota). llpupogHble HCTOYHUKHM  YIIIEBOAOPOAOB  (YroJib,
IPUPOJIHBIN ra3, He(Th), MPOAYKTHI UX MepepaboTKu (OEH3UH), UX POJIb B OBITY
U IPOMBINLIEHHOCTU. [loHATHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: KUpPaX,
Oenkax, yriaeBoJax — M UX pOJIM B JKU3HMU 4YesoBeKa. MarepuanbHOE €IUHCTBO
OpraHUYEeCKUX U HEOPTaHUYECKUX COETUHEHH.

Kpemunii, ero ¢usmdeckue W XUMHUYECKHE CBOWCTBA, TOJIYyYCHHE W
npumenenue. CoenuHeHusl KpeMHus B mpupoje. OOmme mpenctaBieHus 00
okcujie kpeMuus (IV) u kxpemHueBoi kuciore. CUIIMKAThI, UX UCIOJIb30BAHUE B
OBITY, B IPOMBINLUICHHOCTH. BaxxHelilne CTpOUTEIbHbIE MAaTepUalbl: KEpaMHKa,
CTEKJI0, IIEMEHT, OeTOH, Kene300eToH. [Ipo0aemMbr 6€3011acHOTO UCTIOTh30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3yuyeHHE OOpa3lO0B HEOPraHMYECKUX BEIIECTB, CBONCTB COJISTHOM
KHCJIOTHI, IPOBEJICHUE KAU€CTBEHHBIX PEAKIIUI HA XJIOPUJI-UOHBI U HAOIIOJIEHUE
MPU3HAKOB MX MPOTEKAHUsS, OMBITHI, OTpa)xarone GU3NIeCKue U XUMUIECKUE
CBOMCTBA TA&JIOr€HOB M WX COEIWHEHHHA (BO3MOYKHO HCHOJb30BAHHE
BUJICOMATEPHUATIOB), O3HAKOMJICHHE C 00pa3lamMu XJIOPUAOB (TaJOTeHUIOB),
O3HAKOMJIEHME C oOpa3lamMu cepbl U €€ COEOUHEHUSIMH (BO3MOXKHO
UCTIOJb30BAaHUE BHUAECOMATEpUajoB), HaOMIOJeHHE TMpoluecca OOyTIUBaHUS
caxapa IIOJ JCMCTBHEM KOHLIEHTPUPOBAHHOM CEPHOM KHCIIOTBHI, W3Y4YCHHE
XUMUYECKUX CBOMCTB  pa30aBIICHHOW CEPHOM  KHUCIOTHI, MPOBEACHHUE
KaueCTBCHHOW peakiud Ha CyabpaT-uOH W HaOMIoACHUE TMpu3HaKa ef
IPOTEKaHMs, O3HaKOMJIEHHE ¢ (PM3MYECKUMU CBOWCTBaMH a3oTa, pochopa n nx
COETUHEHUN (BO3MOXXHO HCIOJB30BaHUE BHUACOMATEpUaOB), oOpa3laMu
a30THBIX U (OCPOPHBIX yIOOpEHHUIA, TOTyICHHE, COONpaHne, paclio3HABaHUE U
U3Y4YEHUE CBOICTB aMMHUaKa, MPOBEIAEHUE KaYECTBEHHBIX pEAKLHM HAa HOH



aMmMoHUST W ¢ochaT-MOH U U3YYEHHUE TPHU3HAKOB WX NPOTEKAHWUS,
B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCIOTHI C MEJIbIO (BO3MOXKHO
UCIIOJb30BAaHUE BUCOMATEPUATIOB), HU3YUECHHUE MOJCIECH KpPUCTALITUYECKUX
pemérok ammasa, Tpadura, ¢dyIiepeHa, O3HAKOMIICHHE C TIPOIECCOM
azCcopOIMM pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM
POTHBOTa3a, MOJydYeHHe, COOMpAaHHE, PACIIO3HABAHWUE W HM3YYCHHE CBOMWCTB
VTIEKUCIIOTO Ta3a, MPOBEJACHUE KAYeCTBEHHBIX pEAKIMid Ha KapOoOHAT W
CUJIMKAaT-HOHBbl W W3yYEHUE MNPU3HAKOB HUX IMPOTECKAHHS, O3HAKOMIIEHUE C
MPOAYKIMEN CUIMKATHOM NPOMBIIUIEHHOCTH, PENIEHHE SKCIIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxxHenme HeMEeTalluIbl U UX COSIUHEHUSD.

MeTaJibl U MX COeIMHEHUS

OOmiasi xapakTepuUCTHKAa XUMHUYECKHX BJEMEHTOB — METaUIOB Ha
OCHOBAHUWH UX IOJ0XKEHUS B [lepronueckon cucteMe XUMUYECKUX AJIEMEHTOB
. 1. MenneneeBa u ctpoeHust atoMoB. CTpoeHue MeTauioB. MeTtammnyeckas
CBSI3b M METAJUIMYECKas KPUCTAJUITMYECKasi PelI€TKa. DICKTPOXUMUUECKUN Pl
HanpspKEHUM MeTauioB. PU3MYECKMEe M XUMHYECKHE CBOWMCTBA METAJUIOB.
OO6mue cnocoObl ToyyeHuss MeTauioB. [loHsATHE O KOpPpO3UM METaJUIOB,
OCHOBHBIE CIIOCOOBI 3alIUThl MX OT Koppo3uu. CriaBbl (CTadb, YYryH,
TIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHHE B OBITY U IPOMBITINICHHOCTH.

[llemoynpie  Metayuibl:  nosiokeHne B llepuogmueckon  cucreme
xuMmudeckux aneMeHToB /. 1. Menneneesa, CTpoeHME UX aTOMOB, HAX0XKIECHUE
B npupojsie. Ouznueckue M XHUMHUYECKHE CBOWCTBA (Ha MpPUMEpPE HATpUd U
kanust). Okcuabl U THAPOKCHABI HATpust W Kanus. [IpuMeHeHue Ieno4YHbIX
METAJUIOB U UX COEAUHECHUM.

[[lenouyHO3€MENBHBIE METAJUIBI MAarHuid W KaJIbIUW: IMOJOXEHHUE B
[lepuoanueckot cucreMe xumuueckux d3mneMeHToB J[. WM. MeHneneena,
CTPOEHHE HUX ATOMOB, HAXOXJICHHUE B mNpupoje. PHU3NUECKHE U XUMUYECKHE
CBOMCTBAa MarHus W Kaibllds. BakHeline coeauHEeHHs Kaiablius (OKCH,
TUAPOKCH]I, COIHN). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHUSI.

AmomMuHAN: noJIokeHne B llepuonnueckom cucTeME  XMMHMYECKHX
anemeHToB JI. M. MeHnneneeBa, cTpoeHHe aroma, HAXOXAECHUE B MPUPOJE.
dusnyeckne W XUMHYECKHE CBOWCTBA aIOMUHUS. AMQOTEpHBIE CBONCTBA
OKCHJA ¥ TUAPOKCHIA ATFOMUHUSL.

Kene3o: nonoxenne B lleproanueckon cUCTEME XUMUYECKUX 3JIEMEHTOB
J. U. Menneneesa, ctpoeHne atoma, HaxoxaeHue B npupone. dusnueckue u
XUMHYECKUEe CBOMCTBA xene3a. Okcuabl, ruipokcusibl u conu xenesa (1) u
xenesa (III), ux cocta, cBOMCTBA U MOTYUYCHHE.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHHE C O00Opa3laMu META/NIOB U CIUIABOB, UX (HU3UIECKUMU
CBOMCTBaMH, HW3YYEHHE PpE3yJbTATOB KOPPO3UU METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJEUCTBUS OKCHAA
KaJIbIIUS U HATpUs C BOJIOM (BO3MOXKHO HCIIOJB30BaHUE BHUACOMATEPHUANIOB),
VICCIIEIOBAHUE CBOWCTB KECTKOW BOJBI, IPOLIECCA TOPEHUS KEJI€3a B KUCIOPOJIE
(BO3MOXKHO UCIIOJB30BAaHUE BHJICOMATEPUANIOB), IMPU3HAKOB MPOTEKAHUS
KAQUEeCTBEHHBIX PEAKI[MI HA MOHBI: MATHUS, KaJIbLIKs, aJJFOMUHHNS, IUHKA, KEJIe3a
(I) u xenesza (IlI), menu (II), HaOmromeHWe U oONHCaHUE MPOIECCOB
OKpalllMBaHUsl IUIAMEHUM HWOHAMHM HATpUs, Kaaus M Kaiublus (BO3MOXHO
UCIIOIb30BaHUE BHUAEOMATEPHUAIOB), HCCieAoBaHUE aM(pOTEPHBIX CBOMICTB
TUIPOKCUAA ATIOMUHHS U THAPOKCUAA LUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxxHenmme MeTauibl U UX COCAUHECHUS.

XuMus M OKpYKA0LIAA cpeaa



BemecTBa n Marepuainbl B MOBCEJHEBHOW XM3HU 4YeJIOBEKa. be3omacHoe
MCIIOJIb30BAHUE BEILIECTB U XUMHUYECKHUX peakuuil B ObITy. IlepBas momoiup npu
XUMUYECKUX 0KOTax U OTPaBICHUSX.

XHWMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH cpelibl (MpeaenbHas JOMyCTUMAast
KOHIIEHTpamusi Bemiect, painee — [IJIK). Ponp xumMum B pernieHuun
IKOJIOTHIECKUX MPOOIIEM.

Xumuueckuii IKCnepumenm:

U3ydeHre o0pa3oB MaTePHANIOB (CTEKIIO, CIUIABBbl METAIIJIOB, MTOJIUMEPHbBIE
MaTepHaIbl).

Meosicnpedmemmnuie ceasu

Peasmszanust mexnpeaMeTHbIX CBA3EH NPU M3YyYEHMM XMMUU B 9 Kiacce
OCYLIECTBJISIETCS 4epe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
NOHATUH, TaK W TMOHATHW, SBISIOIIMXCA CUCTEMHBIMU JUIA OTAEJbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO01ue ecTeCTBEHHO-HAYYHbIE MMOHATHS: HAYyYHBIH (PaKT, THUIIOTE3a, 3aKOH,
TEOpus, aHallu3, CHUHTE3, KIacCupUKalusi, MNEePUOIUYHOCTb, HAONIIOJCHNUE,
JKCIIEPUMEHT, MOJEIMPOBAHUE, HU3MEPEHUE, MOJEIb, SIBJECHUE, MMAPHUKOBBIN
3 PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusnka: Marepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIH]I,
U30TOMBI, PaJUOaKTUBHOCTh, MOJIEKYJA, 3JEKTPUUYECKUN 3apsii, MPOBOJHUKH,
MOJIYIIPOBOJHUKH, JUDJICKTPUKH, (DOTOIEMEHT, BEMIECTBO, TENO, OO0BEM,
arperaTHo€  COCTOSIHME  BEIleCTBa, a3, pacTBOpP, PacTBOPUMOCTb,
KPUCTAJUINYECKAs] pElIETKA, CIUIaBbl, (U3UYECKUE BEIUYMHBI, E€IUHUIIBI
U3MEPEHHUs, KOCMHYECKOE ITPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: ¢porocunres, npixanue, Onocdepa, IKocucTeMa, MUHEpaIbHbIE
yA00pEeHMsI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIE BELLIECTBA.

l'eorpadus: armocdepa, rumpocdepa, MuHEpaabl, TOPHBIE MOPOIH,
II0JIE3HBIE NCKOIIAEMBbIE, TOILJIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOECHHUS IPOrpaMMbl OCHOBHOI'O OOIIEro
o0Opa3oBaHMs JTOCTHTAIOTCA B XoJe¢ OOy4eHHs XUMHH B €IMHCTBE y4eOHOU U
BOCIIUTATENIbHOW  JIEATEIbHOCTH B COOTBETCTBUH C  TPaJULUOHHBIMU
POCCUICKAMH COLMOKYJIbTYPHBIMH U JAYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH,
NPUHATHIMU B OOIECTBE MPaBHJIaMU U HOPMAaMH MOBEJIEHHUS U CIOCOOCTBYIOT
poLeccaM CaMOINO3HaHUA, CAMOPA3BUTHSA U COLUATM3ALUN O0yYarOIIUXCS.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATbCSl CUCTEMOM TO3UTUBHBIX LIEHHOCTHBIX OPUEHTAaUUd U
pacIIMpEHHE ONBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTHYECKOTr0 BOCIIUTAHUS:

LHEHHOCTHOTO  OTHOLIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpHOMY,
UCTOPUYECKOMY M HAy4YHOMY HACIEIUIO, NOHMMAaHUS 3HAYEHUS XUMHYECKOU
HAYKH B KU3HU COBPEMEHHOr0 OOIIECTBa, CIIOCOOHOCTU BJIaJETh JOCTOBEPHOM
uH(popmaein o0 MepeAoBbIX JOCTHXKEHHMSIX M OTKPBITHSIX MHUPOBOM H
OTEUECTBEHHONW XUMHUH, 3aUHTEPECOBAHHOCTH B HAyYHbIX 3HAaHUAX 00
YCTPOMCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

IPEICTAaBICHUS O COLMAJIBHBIX HOPMax M MPABWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B  KOJUIEKTUBE, KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B
OOILIECTBEHHO IMO0JIE3HOM, y4eOHOMCCIIEIOBATENBCKOM, TBOPUYECKOM M JPYrUX
BUJIAX JIESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM JEATEIbHOCTH
IIPY BBINIOJHEHNUN YYEOHBIX, NO3HABATEIbHBIX 33/1a4, BHIITOJIHEHUH XUMHYECKUX
DKCIIEPUMEHTOB,  CO3JaHUM  y4YE€OHBIX  MPOEKTOB,  CTPEMJIEHHS K
B3aMMONIOHUMAHHWIO ¥  B3aUMOIIOMOIIM B  TPOIECCE€ OTOW  ydeOHOM
NEeATENbHOCTH, TOTOBHOCTH OLICHMBATh CBOE IOBEIECHHWE M MOCTYIKH CBOUX
TOBapHILEH ¢ MO3ULNN HPAaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
IIOCJIEICTBUH ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 IO3HAHUA:

MHUPOBO33pPEHYECKUE MPEACTABICHHUS O BEIIECTBE U XUMUYECKON PEAKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKW U COCTaBIIAIOIIME
OCHOBY ISl HOHMMAaHUS CYIIIHOCTH HAyYHOM KapTUHBI MUPA, IPEACTaBIEHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS MPHUPOAIbI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOIHOM CPEZION, O POJIM XUMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

NIO3HABATEJIbHbIE MOTHBBI, HallpaBJICHHbIE HA MOJIYYEHHE HOBBIX 3HAHUU
0 XUMHUHU, HEOOXOAUMBbIE JUIsI OOBSICHEHHsS] HAOII0JaeMBbIX IPOLECCOB H
SBJICHUH, MO3HABATEIbHON, MH()OPMALIMOHHOW U YUTATENbCKON KYJIBTYpHI, B
TOM 4YHCIIE HaBBIKOB CaMOCTOSITENIbHON paboThl € Y4eOHBIMH TEKCTaMH,
CIOPAaBOYHOM  JIUTEpPATypoOil, JOCTYIHBIMHM  TEXHUYECKUMHU  CpPEICTBAMH
MH(OPMAIMOHHBIX TEXHOJIOTHI;

UHTepec K OOyYeHHI0 W TO3HAHHIO, JI0O03HATENbHOCTh, TOTOBHOCTh U
CHOCOOHOCTh K €aMOOOpa30BaHWIO, NPOEKTHOW M  HCCIEN0BATEIbCKOU
NEeSATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABIEHHOCTH U YPOBHSI OOy4EHHUS B
JlanbHEHIIeM;

4) popMupoBaHNs KyJIbTYPbI 310POBbSI:

OCO3HaHWE LIEHHOCTU >XU3HU, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY
310pOBbIO, YCTAHOBKU HA 3J0POBBII 00pa3 jKU3HU, OCO3HAHUE IMOCIIEICTBUNA U
HEMpUATHE BPEAHBIX TNPUBBIYEK (YMOTPEOJIEHUSI aJKOTOJs, HAPKOTHKOB,



KypeHHs), HEOOXOAUMOCTH COOJIIOACHHUS MpPaBWI  O€30MaCHOCTH  MpHU
oOpalieH ¢ XUMUYECKUMHU BEIIECTBAMU B OBITY U pPEaIbHOM KU3HU;

5) TpyA0BOI0 BOCIIMTAHMS:

UHTEpEC K MPAKTHUYECKOMY M3Y4YeHHIO Mpodeccuil U TpyJa pa3indHOTrO
poJia, YBaXKEHUE K TPYy U pe3yJbTaTaM TPYIOBOM JIEATEIbHOCTH, B TOM YHUCIIE
Ha OCHOBE NPHUMEHEHUS MPEAMETHBIX 3HAHUU MO0 XUMHH, OCO3HAHHBIM BHIOOD
WHINBUIYATbHOH  TPAeKTOPHH TPOJOJDKEHHUS 00pa3oBaHUS ¢ Y4ETOM
JUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEH, yCHemHoW NpohecCHOHATBHOW IEATENHPHOCTH W Pa3BUTHUSA
HEOOXOIMMBIX YMEHHI, FOTOBHOCTH aJalTHPOBAThCA B MPOPECCHOHATBHOU
cpene;

6) 3K0J10r14eCKOro BOCIMTAHMS

HKOJIOTUYECKHU IIeNIeCO00pa3HOe OTHOILIEHHE K MPHUPOAE KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIECTBOBAHMSI, TOHUMAHUE HEHHOCTH 3I0POBOIO
u Oe3zomacHOro oOpasza >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3znyecKOMy U MCUXUYECKOMY 370POBbIO, OCO3HAHUE IIEHHOCTH COOJIOICHUS
npaBui 0O€30MacHOr0 TMOBEAEHUS MpH padoTe C BEUIECTBAMH, a TaKXe B
CUTYALMX, YTPOXKAOIINX 310POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, [TOJTy4aeMble PU U3YYEHUU XUMUH, IS
peleHns 3a1ad, CBSI3aHHBIX C OKPYXaWIIEeW NPUPOJHOM Cpenou, i
NOBBIIIEHNS YPOBHSA 3KOJIOTMYECKOW KYJIbTYPhl, OCO3HAHHS TIJIOOAIBHOIO
XapakTepa 53KOJOTHYECKHX MpoOJeM U MyTed WX peUIeHHs] MOCPEICTBOM
METOJIOB XMMUH, 3KOJOTHYECKOIO0 MBIIUIEHUS, YMEHUS PYKOBOJACTBOBATHCA UM
B [I03HABATEJIbHOW, KOMMYHUKATUBHON M COLMAJIbHOM ITPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMETHBIX pe3yJbTaTOB BBIIEISAIOT 3HAYUMBIE IS
dbopMupoBaHUsS MHPOBO33pPEHHsSI OOIICHAYYHbIE MOHSATHS (3aKOH, TEOopHs,
OPUHIMN, THUMoTe3a, (akT, CHCTeMa, TMPOIECC, IKCIEPUMEHT W JApYyroe.),
KOTOpBIE HCIIOJNB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MpeaMeTax M
NO3BOJIIIOT HAa OCHOBE 3HAaHMW M3 OTUX MpeaMeToB  (HopMHupoBaTh
IPEICTAaBICHHE O LEJOCTHOM HAy4yHOH KapTHHE MHpA, M YHUBEpCAJIbHbIE
y4yeOHble JaelcTBUS (MO3HABaTEIbHbIE, KOMMYHHUKATHUBHBIE, PErYJSTUBHBIE),
KOTOpbIE O0ecrneunBaoT (POPMUPOBAHHE TOTOBHOCTH K CaMOCTOSATEIHHOMY
IUTAHUPOBAHUIO U OCYIIECTBICHHUIO YUEOHOU I€ATEIbHOCTH.

Ilo3HaBaTe/IbHbIC YHHBEpPCAIbHBIE Y4eOHbIe JeHCTBUSA

ba3oBble 1ornueckue AecTBUs:

YMEHUS HCIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS MPU OCBOCHHH
3HAHWI: paCKphIBaTh CMBICI XUMHYECKUX HMOHIATHI (BBIIEIATh UX XapaKTEepHbIC
IPU3HAKH, YCTaHABIIMBATh B3aUMOCBS3b C JPYTUMU MOHATUSAMH), HCIIOIb30BaTh
HOHATHUSA ISl OOBSICHEHUS OTAETIbHBIX (PAKTOB U SIBJICHUM, BEIOUPATh OCHOBAHHUS
U KpUTEpPHUH U1 KIACCU(PUKAIUU XUMHUYECKHMX BEHIECTB U XHUMHUYECKUX
peaklMii, YyCTaHABIUBATh MPUYUHHO-CIEACTBEHHBIE CBA3M MEXKIYy OOBEKTaMHU
U3Y4YEHUS, CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHIYKTUBHBIE, NEAYKTHUBHBIE,
10 AaHAJIOTHUH), AEJIaTh BBIBOJBI U 3AKIIOUECHMUS;

YMEHUE MPUMEHATh B IMPOLECCE IO3HAHMS MOHATHA (TPEIMETHBIE H
METanpeMETHbIEC), CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCHOJIb3yEMbIE B
XUMUH, MpeoOpa3oBbIBaTh IMIMPOKO MPUMEHSEMbIE B XHMHH MOJIEIbHBIE
NPEICTaBICHUS — XUMUYECKUN 3HAK (CUMBOJ JIEMEHTa), XUMHUYecKas popmyia
U ypaBHEHHE XUMHYECKON pEaKkluu — IMPHU PEUIeHHH Y4eOHO-TI03HABATEIbHBIX
3aja4, C y4ETOM OSTUX MOJEIBHBIX MPEJICTAaBICHUN  BBIABIATH U
XapaKkTepu30BaTh CYIIECTBEHHbIE MPHU3HAKU HU3y4aeMbIX OOBEKTOB —



XUMUYECKUX  BEIIECTB M XHMHYECKUX PEAKIUd, BBISBIATH  OOIIHE
3aKOHOMEPHOCTH, MPUYUHHO-CICJCTBEHHbIE CBSI3M W NPOTHUBOPEUUS] B
M3Yy4aeMbIX IIpolieccax U sIBICHUSIX.

ba3oBble ucciaenoBareJbCcKie AeHCTBHA:

YMEHHE MCIO0JIb30BAaTh MOCTABJIECHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TAaKKE€ B KAueCTBE OCHOBBI JUIsi (POPMHUPOBAHUSI TUIOTE3bI IO
MPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXKICHUN;

NpPUOOPETEHNE OMbITa MO TUTAHUPOBAHUIO, OPTAHU3AIMH W TPOBEICHUIO
YUYEHHYECKUX OKCIIEPUMEHTOB, yMEHHE HaOMI0AaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBAThH €0 pe3yibTar, (opMyIupoBaTh 0000IIEHUS
U BBIBOJBI MO pe3yJIbTaTaM MPOBEAEHHOTO OIBITA, HCCIEI0BaHUs, COCTABISATh
OTUYET O MPOJICJIAaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOWpATh, aHAJTU3UPOBATH W WHTEPHPETUPOBATH WH(OOPMAIUIO
pasNUYHBIX BUAOB U (GOPM TIPEACTABICHHS, TMOIYYaeMYK) W3 Pa3HBIX
VMCTOYHUKOB (HAYYHO-TIOMYJIIPHASl JIMTEpAaTypa XUMHUYECKOTO COJIepKaHMUs,
CIIpaBOYHBbIE mocoOus, pecypchl VHTepHETa), KPUTUYECKH OLICHUBATH
IPOTHUBOPEUHBYIO U HEJOCTOBEPHYIO HHPOPMAIIHUIO;

YMEHHE MPUMEHSThH Pa3IMYHbIE METOJIbI U 3aMPOCHI MPU MOUCKE U 0TOOpE
MH(pOpMALIMM U COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOJUMBIX ISl BBIIOTHEHUS
y4eOHBIX U MMO3HABATEIbHBIX 3aJ1a4 OMPEACIEHHOTO TUIA, TPUOOPETEHHUE OMbITA
B 00J1aCTH HMCIMOJIb30BaHUSA MH(GOPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHM,
OBJIQJICHUE KYJIbTYpOH aKTUBHOIO UCIIOIb30BAHUSI PA3JIMYHBIX [MOMCKOBBIX
CHUCTEM, CaMOCTOSITEILHO BBIOMPATh ONTUMAILHYIO (OPMY NPEICTABICHUS
uH(pOpMalIMK YW WILTIOCTPUPOBATH PEIIaEMbIE 3aJa4yll HECI0KHBIMU CXEMaMH,
TuarpaMMaMi, IpyrumMu opmMamu rpaduki ¥ iX KOMOWHAIASMU,

YMEHUE UCIOJIb30BaTh W AHAJIM3UPOBaTh B IIpoliecce YYEOHOUW U
UCCJIEI0BATEIbCKON NEeATEeNbHOCTU uH(opMaIuio 0 BIIUSIHUU
MPOMBIIIJIEHHOCTH, CEJIbCKOrO0 XO34MCTBA M TPAHCIOpPTAa HA COCTOSHUE
OKpY>KaroIllen MPUPOAHOU CPEIbI.

KoMMyHUKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIe 1elCTBUS:

yMEHHUs 3a7aBaTh BOIPOCHl (B XoJe auaiora U (WiM) JUCKYCCUH) IO
CYWIECTBY 0OCyXkmaeMoil Tembl, (OPMYyJIUPOBATh CBOU  MPEATIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TPEAJIOKEHHON 3aa4H;

YMEHHUSI TPEACTABIATh I[OJIYYEHHbIE PpE3yJibTaThl IO3HABATEIbLHOM
NEATeNIbHOCTY B YCTHBIX M MHCHbMEHHBIX TEKCTaxX; JeiaTh MPE3CHTALUIO
pe3yJbTaTOB BBIMOJIHEHUS XUMHUYECKOTO JKCIepuMeHTa (1abopaTopHOro
OTIbITa, J1a00PaTOPHOI PabOTHI MO UCCIEIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO
MPOEKTA);

yMEHHSI Y4e€OHOro COTPYJHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIbHOM M  HCCIENOBATENbCKON  JEATEIbHOCTH TMPU  PELICHUU
BO3HUKAIOIIUX MPOOJIEeM Ha OCHOBE yd€Ta OOIIMX MHTEPECOB U COTJIACOBAHMS
no3uiuii  (oOCyXnmeHus, OOMEH MHEHHSMH, «MO3TOBBIE  IITYPMBD»,
KOOPAWHAIMA COBMECTHBIX JCHCTBH, OINpeNeNeHUue KPUTEPUEB MO OLICHKE
KAaueCcTBa BHITIOJTHEHHON pabOTHI U APyrue).

PeryisiTuBHBIC YHUBEPCAJbHbIE YUYeOHbIE JefiCTBUA:

YMEHHE CaMOCTOSITENIbHO OMNpPEEsATh LEIU JEATeIbHOCTH, IJIaHUPOBATh,
OCYIIECTBIISATH, KOHTPOJIUPOBATh U MIPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NeSTENHHOCTD, BRIOMpaTh Hanboee 3pGeKTUBHBIC CIIOCOOBI pereHusT Y4eOHbBIX
U TO3HABaTENbHBIX 3a/1a4, CAMOCTOSITENIbHO COCTABJISATh WIIM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM AEHUCTBUUA NPU BBINOJHEHUU 33JaHUN C YYETOM



TIOJTYYCHHS] HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIIHIX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOI'O pE3yJibTaTa 3asiBJICHHOM L€, YMEHHE
WCIIOJIb30BAaTh W AHAJIM3UPOBATh KOHTEKCTBI, NpPEJIaraéMbleé B YCJIOBUH
3a1aHUM.

HPEJMETHBIE PE3YJIBTATDBI

B cocraBe npenMeTHBIX pE3yJbTAaTOB IO OCBOECHHUIO OO0SA3aTEIBHOIO

coJiepKaHMs, YCTAHOBIEHHOTO JaHHOUW (enepasbHON pabodeil mporpamMmoi,
BBIJICJISIIOT: OCBOCHHBIE O0YYaIOUIMMUCS HAyYHbIE 3HAHUS, YMEHHSI M CIIOCOOBI
NeNcTBUN, crenuduueckue g MpeAMETHOW o0macth  «XUMHS, BHIIBI
JNEATEbHOCTH IO IOJYYEHHK) HOBOIO 3HAHUS, €ro HHTEPHPETALNH,
npeoOpa30BaHUIO U MPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K koHuy oOydeHuss B 8 Kiacce npeaMeTHbIE pe3yibTaTbl Ha 0a30BOM

YPOBHE JIOJKHBI OTpaxaTb c(POPMHPOBAHHOCT Yy 00YUAIOIIUXCS YMEHUM:

e PAacKpbIBaThb CMBICII OCHOBHBIX XUMUYECKUX MOHATUN: aTOM, MOJIEKYJIA,
XUMHYECKUHN DJIEMEHT, IPOCTOE BEUIECTBO, CI0KHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJAHOPOJIHAS), BAJIECHTHOCTh, OTHOCUTENIbHAS ATOMHAs
U MOJIEKYJIIpHAasi Macca, KOJWYECTBO BELIECTBA, MOJIb, MOJSpHAs
Macca, MaccoBas JOJ1 XHMMHYECKOIO JJIEMEHTA B COCAUHEHUH,
MOJIIDHBII ~ 00BEM,  OKCHJ,  KHCJIOTa,  OCHOBaHHE,  COJIb,
ANEKTPOOTPULIATENBHOCTD, CTENEHb OKUCIICHUS, XUMAYECKasl PEAKLIHS,
KJIacCU(UKALMs peakUnid: peakliMi COEUHEHUS, PEAKLUU PA3I0KEHNUS,
peakuuy 3aMElIeHMs, peakluu OOMEHa, 3K30- U SHIAOTEPMUYECKHE
peaxIum, TEeIoBoi 3(eKT peakiuu, SAPO aToMa, SMEKTPOHHBIN ClIon
aToMa, aTOMHasg oOpOuTanb, paguyc aromMa, XHUMHUYECKas CBS3b,
MOJSIPHAsT W HENOJIIpHAs KOBAJIEHTHAS CBA3b, MOHHAS CBS3b, HOH,
KAaTHOH, aHWOH, pPAacTBOp, MaccoBas JOJsS BellecTBa (MPOLEHTHas
KOHLIEHTpAaIMsl) B paCTBOPE;

e WUIIOCTPUPOBATHh B3aUMOCBS3b OCHOBHBIX XWMHYECKUX MOHSATHU U
MIPUMEHSATH THU MTOHATHUS IPHU ONIMCAHUU BEIIECTB U UX NPEBPAILLICHUN;

e HCIONH30BAaTh XHMHYECKYI0 CHMBOJIUKY JUISI COCTaBICHHUS (HOpMYI
BEILIECTB U YPABHCHUN XUMHYECKUX PEAKIIU;

e ONpENeNsiTh BAJICHTHOCTh aTOMOB  DJIEMEHTOB B  OHMHApHBIX
COCIMHEHUSAX, CTENEHb OKHUCIECHHS D3JIEMEHTOB B  OHMHapHBIX
COCIMHEHUAX, NMPHUHAIECKHOCTh BEIIECTB K ONPEACIEHHOMY KIIAcCy
COeMHEHUN 1Mo (popmyliaM, BUJ XUMHYECKOW CBSI3M (KOBAJICHTHASI U
MOHHAsA) B HEOPraHUYECKUX COCTUHEHUSIX;

e packpseiBaTh cmbica Ilepunomnueckoro 3akona J[. M. MeHnneneesa:
JEMOHCTPUPOBATh IIOHMMAaHUE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX 3JIEMEHTOB OT UX IOJ0XKeHUs B [lepuonnueckon cucreme,
3aKOHOB COXPAHEHHsI MAcChl BELIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOT'O YYEHUs, 3aKOHa ABOrajpo;

e OMNWCHIBATH W XapakTepu3oBaTh Tabmuunyio (opmy [lepmomuueckoit
CUCTEMbl XHMHWYECKUX DJIEMEHTOB: pa3jIuyaTh I[OHITUA «TJIABHAS
noarpynmna (A-rpynmna)» u «nodounas noarpymmna (b-rpynna)», mansie
u OOJIbIIME MEPUOJIbI, COOTHOCUTh 0003HAUYEHHSI, KOTOPhIE UMEIOTCS B
tabmuue «llepuoguueckass cucrema xumudeckux snementoB JI. .
MenpaeneeBay C YUCIOBBIMH XAPAKTEPUCTUKAMHU CTPOCHUS ATOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB M 3apsaj sApa, oOllee 4YHucCIo
JIEKTPOHOB U PACMPEIEICHUE UX MO SJEKTPOHHBIM CIIOSIM);



K

KJIacCU(UIMPOBATh  XMMHUYECKHE  JJIEMEHTHl,  HEOPraHWYECKUE
BEIECTBA, XUMUYECKHE PEAKIINH (10 YHUCTY U COCTABY YYACTBYIOLIUX B
pPEaKIy BEIIECTB, M0 TEIIOBOMY 3G (DeKTy);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHUE CBOICTBA BEILIECTB
pa3sIMYHBIX ~ KJIACCOB,  MOJATBEpPXkAAas  ONUCAHUE  MpUMEpaMu
MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIINIA;
IPOrHO3UPOBAaTh CBOMCTBA BELIECTB B  3aBUCHUMOCTH OT HX
KaYeCTBEHHOI'0 COCTaBa, BO3MOXHOCTH IPOTEKaHUS XHUMHYECKHX
NPEBPAIICHUI B Pa3IMYHBIX YCIOBHSIX;

BBIUMCIISITH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MacChl
BEIIECTB, MAacCOBYIO JOJI0 XHMHUYECKOTO JJIEMEHTa MO Qopmyie
COEJIMHEHHUs, MacCOBYIO [OJIF0 BEIIECTBA B pacTBOPE, MIPOBOIUTH
pacy€Thl IO YPABHEHUIO XUMUYECKOHN pEeaKInu;

OPUMEHATh OCHOBHBIE OIEpAlMM MBICIUTENbHON NE€ATEIbHOCTH —
aHaIu3 M CHUHTE3, CpaBHEHUE, 000O0IIeHrne, CHUCTeMaTU3aIuIo,
KJIACCU(PHUKAIUIO, BBISIBICHUE MPUYUHHO-CIECICTBEHHBIX CBS3€H — IS
U3YYEHUS] CBOWCTB BEIIECTB M XUMHUYECKUX PEAKUUW, €CTECTBEHHO-
HayyHble  METOJAbl  TO3HaHWs —  HaONIOIeHHWe, H3MEpPEHUE,
MOJENUPOBAHUE, IKCTIEPUMEHT (pEaJIbHbIA U MBICIICHHBIN );

ClIeIOBaTh IpaBWJaM  IOJb30BaHUS XMMHYECKOM TMOCYylIOM |
7a00paTOpHBIM 00OpYIOBaHMEM, a TakKe MpaBHiaM oOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHH C HMHCTPYKIMSIMH [0 BBIIOJHEHUIO
71a00paTOPHBIX XWMUYECKUX OIBITOB MO MOJYYEHUI0O U COOMpAHUIO
razoo0pa3HbIX BeIIECTB (BOJOPOJA M KHUCIOPOJA), MPUTOTOBJICHUIO
pacTBOpPOB C  ONPEAEIEHHOM MacCOBOM JOJIEM pPacTBOPEHHOTO
BELLECTBA, [JIJAHUPOBATh U MPOBOJUTh XUMUYECKHUE SKCIEPUMEHTHI 110
pacno3HaBaHHUIO PACTBOPOB WIEJOYEH M KHUCIOT C TOMOUIBIO
WHIUKATOPOB (JaKMyC, (peHOJI(PTATIENH, METUIOPAHXK U IPyTHUE).

KOHLly OoOydeHHs B 9 kJiacce IpeIMETHBIE PE3yJIbTaThl Ha 0a30BOM

YPOBHE JJOJDKHBI OTPaKaTh CHOPMHUPOBAHHOCTD y 00yYarOLIMXCS YMEHHIL:

PacKpBIBaTh CMBICII OCHOBHBIX XHMHWYECKUX TMOHSATHN: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKyJa, MOH, KaTUOH, aHHUOH, IPOCTOE BEIIECTBO,
CJI0’KHO€ BEIIECTBO, BAJICHTHOCTD, 3JIEKTPOOTPULIATEIBHOCTh, CTEIICHD
OKHCJICHUS, XWMHUYECKas pPEaKUus, XUMHUYECKas CBS3b, TEILUIOBOU
ah(deKT peaknuu, MOJb, MOJSIPHBIH OO0BEM, PACTBOP, AIEKTPOIUTHI,
HE3JICKTPOJIUTHI, IEKTPOJUTHIECKAS TUCCOLMALINS, PEAKINU HOHHOTO
oOMeHa, KaTalu3aTtop, XUMHUYECKOE€ paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBbIE PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIIHH,
OKHUCJIUTENb, BOCCTAHOBUTENb, OKHCIEHUE W  BOCCTAaHOBJICHHE,
aioTponusi, amMpOTEPHOCTh, XWMHUYECKas CBI3b (KOBaJeHTHas,
WOHHAsA, METaJUIM4ecKas), KpUCTAJUIMYECKass peumeTka, Koppo3us
METAJUIOB, CIUIaBbl, CKOPOCTh XUMHYECKOW pEaKIUU, MPEAcIbHO
nonycrumas konuentpauus 111K BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX IOHATHUH U
MIPUMEHSATH T MTOHATHUS IPH ONIMCAHUU BEUIECTB U UX NPEBPAILLICHUN;
WCIIOJIb30BaTh XMMHYECKYI0) CHMBOJIUKY IS COCTaBJICHHS (opmyl
BEILIECTB U YPABHCHUN XUMHYECKUX PEAKIIUI;

ONpPEAENATh BAJCHTHOCTh W CTENEHb OKHUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCAWHEHUAX PA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh
BEIIECTB K OMNPEACIEHHOMY KIJIACCy COEAMHEHWH Mo (opmyiam, BUT
XUMHUYECKON CBSI3W  (KOBAJEHTHAsl, WOHHAs, MeETaJJIMYecKasi) B



HEOPTAaHWYECKUX COCTUHEHUSX, 3apsii MOHA 0 XUMHUYECKON (popmyiie,
XapakTep Cpeabl B BOJHBIX PACTBOPAX HEOPTaHMYECKHUX COETUHEHMH,
THUI KPUCTATUIMYECKOMN PEIIETKA KOHKPETHOTO BEIIIECTBA;

packpeiBath cmbica I[lepuogmueckoro 3akona [[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro MOHUMAHUE: ONMUCHIBATh U XapaKTepHU30BaTh
Tabmmunyto Gopmy lleproandeckoit CHCTEMBI XUMHYECKUX 3JIEMEHTOB:
paznuuarh MOHSATUS «TJIaBHas moarpynna (A-rpynmna)» U «mnoOodHas
noarpymma (b-rpynma)», manbsie U OONbIIHME TMEPUOIBI, COOTHOCHUTH
0003Ha4YEeHUsI, KOTOpPbIE HUMEIOTCA B TMEPUOAMYECKOM TabIHIEe, C
YUCJIOBBIMU  XAapPAaKTEPUCTUKAMU CTPOCHHS aTOMOB XUMHUYECKUX
AJIEMEHTOB (CocTaB W 3apsj sjapa, oOIee YHCIO 3JJIEKTPOHOB H
pacupeneseHue WX 10 DJJIEKTPOHHBIM CIIOSIM), OOBSICHATH O0OIIne
3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB 3JIEMEHTOB U UX COCJMHEHUI B
npejaenax MajiblX MEePUOJOB U IJIaBHBIX MOATPYMII C YYETOM CTPOCHUS
UX aTOMOB;

KJIacCU(UUIHUPOBAThH ~ XMMHUYECKHUE  JJIEMEHThI,  HEOPraHUYECKHE
BEILIECTBA, XUMUUYECKHUE PEaAKIUU (110 YUCTY U COCTAaBy YYaCTBYIOUIUX B
peakiuy BEMIECTB, MO TEIUIOBOMY 3 (eKTy, 0 M3MEHEHHIO CTereHen
OKHUCJICHUSI XUMUYECKUX AJIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATh) OOIIUE U CIEIUPUICCKUE XUMUIECKUE
CBOMCTBA MPOCTHIX U CJIOKHBIX BEHIECTB, MOATBEPXKAasi OMHCAHUE
npuMepaMi MOJEKYJISIPHBIX U MOHHBIX YPaBHEHUU COOTBETCTBYIOIIMX
XMMHUYECKUX PEAKIUN;

COCTaBJISITh YPABHEHHUS BJIEKTPOIUTUYECKOW JUCCOIMUALUM KHUCIOT,
LIEJI0YEH M COJIEH, NOJIHBIE W COKpAIlEHHBIE YPAaBHEHUS PEAKLIHN
WOHHOTO  OOMEHa, YpaBHEGHHMsI  pEaKIii,  IMMOATBEPKIAIOIINX
CYILIECTBOBAHHE T'€HETUYECKOW CBSI3M MEXK]y BEUIECTBAMHU PA3TUUYHBIX
KJIACCOB;

pPacKpbIBaTh CYLIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUi
MOCPEACTBOM COCTABIICHHUSI SJIEKTPOHHOTO OaJlaHCca 3TUX PEaKIUid;
MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHS,
BO3MOKHOCTH TMPOTEKAHUS XUMUUYECKUX MPEBPAIICHUN B Pa3IUUYHBIX
YCIOBUSIX;

BBIYUCIISITh OTHOCUTEJIBHYIO MOJEKYJSIPHYIO W MOJISIPHYHO MAacCChI
BEIIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOTO »dJeMeHTa 1o Gdopmyie
COCIMHEHHUs, MAaCCOBYIO [IOJII0 BELIECTBA B PAacTBOPE, MPOBOJIUTH
pPacyEThI IO YPAaBHEHUIO XUMUYECKOUN peaKInu;

coONMoaTh  MOpaBWja TOJIb30BaHMS  XMUMHYECKOM TMOCYyJAOd U
nabopaTopHbIM 000pYIOBaHWEM, a TaKXKe MpaBuiaa oOOparieHus ¢
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKUMSIMU TIO BBIIOJIHEHUIO
7a00paTOPHBIX XMUMHUYECKUX OMBITOB IO IMOJIYYEHUI0O W COOHMPAHUIO
ra3o000pa3HbIX BEHIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

MPOBOJAUTH  PEAKLMH, MOJTBEPXKJIAIONIME KAueCTBEHHBIM COCTaB
pa3IUYHBIX BELIECTB: PACHO3HABaTh ONBITHBIM NYTEM  XJIOPU-,
Opomun-, wuoaua-, Kapbonat-, ¢ocdar-, cuIMKaT-, Ccyiabdar-,
TUIAPOKCUI-UOHBI, KATUOHBI aMMOHHSI U MOHBI M3YYEHHBIX METAJUIOB,
MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPTaHUUECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE ONEPAMU MBICIUTENBHON ESITEIbHOCTH —
aHallu3 W CHUHTE3, CpaBHEHHE, OOOOIIeHHEe, CHUCTEMAaTHU3AIHIO,
BBISIBIICHUE MTPUYMHHO-CIIEICTBEHHBIX CBSI3€H — ISl U3YUYEHUSI CBOICTB
BEIIECTB M XUMHUYECKUX PEAKIUN, €CTECTBEHHO-HAYyUYHbIE METOIbI



MO3HAHUS — HAOIIO/IeHNEe, U3MEPEHUE, MOJICITUPOBAHNE, YKCIIEPUMEHT
(peanbHbINA U MBICTIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
HaunMenoBanue KosnyecTBO 4acoB
Ne DJIeKTPOHHBIE (HH(pPOBHIE)
pa3iejioB U TeM KoHTpoJbHbIe IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NporpamMmel padoTsbI padoThI
Pasznea 1. IlepBoHayanbHble XUMHYECKHE TIOHATHUS
XuMusi — BakHast
11 00J1aCTh €CTECTBO3HAHMS 5. ) bubnuoreka [JOK
’ U IPAKTHICCKON i https://m.edsoo.ru/7f41837¢
JIeATeTbHOCTH YeJIOBEKa
12 BemecTBa n xuMnueckue 15 | bubnuoteka [JOK
' peakuuu https://m.edsoo.ru/7f41837¢
Wroro no pazneny 20
Pa3nea 2. Ba:kHelilne npeacTaBuTe/ I HEOPraHU4eCKUX BellecTB
)1 Boznyx. Kucnopon. 6.1 bubnuoreka LIOK
’ [ToHsiTHE 00 OKCHIAX ) https://m.edsoo.ru/7f41837¢c
29 Bonopon.Ilonstue o g .1 1 bubnunoreka IIOK
' KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837¢
)3 Bopa. PacTBopsl. 5 ! 1 bubmmoreka [IOK
’ [TonsiTre 06 OCHOBAHUAX https://m.edsoo.ru/7f41837¢
OCHOBHBIC KJIaCCHI Bubs OK
2.4 HEOPraHUYECKUX 11-3 1 1 nomHoteka 1

COETUHEHNH

https://m.edsoo.ru/7f41837¢




Uroro no pazaeny 30

Paspnen 3. [lepnoanueckuii 3axon u llepuoanyeckas cucrema xumudecknx 3j1emMeHToB /I. U. MengeneeBa. CTpoeHue aToMOB.
XuMmnueckas cBsizb. OKHCINTETbHO-BOCCTAHOBHTE/IbHbIE PeaKIIUHN

[Tepuonuueckuii 3aK0H U

[Teproaudeckas cucrtema
but6mmoreka [{OK

3.1
XUMHIHCCIUX SIIEMCHTOB 7 https://m.edsoo.ru/7f41837¢

J1. 1. MenpaeneeBa.
Crtpoenue atoma

XuMH4yecKkast CBA3b.

39 OKucauTenpHO- g 1 but6mmoreka [{OK
’ BOCCTAHOBUTEJIbHBIC https://m.edsoo.ru/7f41837¢
peaxkuuu
but6mmoreka [{OK
Hroro no paznerny 15 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3-3 bubmmorexa LIOK

https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME 68 4 5




9 KVIACC

HaumenoBanmue KosmnuecTBo yacos
Ne duekTpoHHbIe (LM pPOBbLIE)
pas3ie/ioB u TeM Konrpoabnsie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypcChl
NMPorpamMmslI padoTsI padoThI
Pa3nea 1. BemecTBo 1 XuMH4yecKkune peakuun
IToBTOpEHUE U
11 yriryOJeHue 3HaHUH 53 1 bubnuoreka IIOK
’ OCHOBHBIX Pa3JeiioB i https://m.edsoo.ru/7f41a636
Kypca 8 Kkiacca
OcHOBHbIE
1.2 3aKOHOMEPHOCTHU 4 bubmiorexa LIOK
’ p . https://m.edsoo.ru/7f41a636
XUMHUYECKHUX PEaKLIUN
DJIEKTPOJIUTHIECKAS
13 IUCCOLIAIIHS. g 2 1 1 but6mmoreka [{OK
’ XUMHUYECKUE PEaKIuy B ) https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazaeny 17

Pa3znea 2. HeMeTa/JIBI 1 UX COeANHEHUS

OO11ast xapakTepucTHKa

2.1 XUMHUUYECKHUX DIIEMEHTOB 4-1 1 Bubmorexa LIOK
' i https://m.edsoo.ru/7f41a636
VIIA-rpynnel. ['anorenst
2.2 OO6mr1ast xapaKTepUCTHKA 6 bubnuoreka [JOK

XUMHUYECKUX DJIEMEHTOB
VIA-rpynnel. Cepa u eé

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




COCIUHCHUA

OO11ast xapakTepuCTHKA

)3 XUMHUYECKUX AJIEMEHTOB . bubmuoreka [JOK
' VA-rpynnsl. A30T, https://m.edsoo.ru/7f41a636
dbocdop 1 UxX CoeTUHCHHUS
OO1as xapakTepucTUKa
XUMHUYECKUX IJIEMEHTOB Eubs 1IOK
nOIMOTEeKa
2.4 IVA- .
rp}:HHH Yraeponu 8 https://m.edsoo.ru/7f41a636
KpEMHUI 1 UX
COCTMHEHUS
Uroro no pazaeny 25
Paznen 3. Merasuiibl M MX COeIMHEHUS
31 OO0mme cBoiicTBa 4 bubmuorexa [JOK
' METaIoB https://m.edsoo.ru/7f412636
319 Baxneiinie MeTauibl U 16 -1 bubnuoteka [JOK
’ UX COEIUHEHUS ) https://m.edsoo.ru/7f41a636
Wroro no pazneny 20
Pasnen 4. Xumus u okpy:xaiomas cpeaa
41 BemectBa u matepuassi B 39 bubnuoreka [JOK
' JKU3HU YEJI0BEKA i https://m.edsoo.ru/7f41a636
Uroro no pazaeny 3
PesepBHOE Bpemst 13 bubnuotexa [JOK

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

8 KNIACC YYHUTEJIb I'AJIEEBA T.II.

Ng KoimnyecTBo yacos
DJIEeKTPOHHbBIE
JlaTa uugposbie
n| Tema ypoka KoHTpoJsbHbIe IMpakTuyeckue
Bcero H3y4eHust o0pa3oBaTe/ibHbIE
/ paGoThI padoThI
. pecypchbl
[Ipenmer xumuu. Pone xumuu B
KU3HU YeJoBeka. Tena u bubmiorexa HOK
1 ‘ 1 02.10.2024 | pyyps.//m edsoo.nw/ffod21
BemiecTBa. [loHsaTHe 0 MeTogax 0c
MO3HAHUS B XUMUU o
[TpakTrueckas padora Ne 1
«IIpaBua paboThl B 1abopaTopuu bubnmorera [TOK
2 . 1 04.10.2024 | pyipse//m edsoo.ny/ffoda?
U ipuéMbl 0OpaleHus ¢ e
1ab0paTOpPHBIM 000PYyIOBAHUEM o
UucThle BelecTBa U CMeCH bubmorexa TIOK
3 . 1 09.10.2024 https://m.edsoo.ru/ff0d23
CrniocoOblI pa3aeneHus cmecen e
[IpakTnueckas padora Ne 2 bubnuorexa LIOK
4 «Paznenenue cmecelt (Ha mpumepe 1 11.10.2024 https://m.edsoo.ru/ff0d26
OYMCTKHU TIOBAPEHHOU COJIN)» ca
ATOMBI U MOJICKYIIBI.
bu6mmoreka [IOK
XUMHUYECKUE TIEMEHTHI. 3HAKH 16.10.2024
5 1 Y https://m.edsoo.ru/ff0d28
(CMMBOJIBI) XUMHUYECKUX o8
9JIEMEHTOB =
6 IIpocTeie 1 ClI0XKHBIE BEIIECTBA 1 18.10.2024 bubnuoreka [IOK




https://m.edsoo.ru/ff0d2a
[

bu6mmoreka [IOK
7 ATOMHO-MOJIEKYJISIPHOE YUEHHE 23.10.2024 https://m.edsoo.ru/ff0d2b
e8
3aKOH MMOCTOSTHCTBA COCTaBa
BellecTB. XUMUYeckas popmyiia bubmoreia HOK
8 ' pMyJIa. 25.10.2024 https://m.edsoo.ru/ff0d2a
BanenaTHOCTH aTOMOB 6c
XUMHYECKHX HJIEMEHTOB o
OTHocHUTeNbHAs aTOMHAs Macca. bubmuorexa [JOK
9 OTtHocHTENbHASI MOJIEKYJISIPHAS 06.11.2024 https://m.edsoo.ru/ff0d2d
Macca 30
MaccoBast 1019 XUMAYECKOTO Bubmiorexa OK
10 08.11.2024 https://m.edsoo.ru/ff0d2ea
dJIEMEHTA B COEUHEHUU .
Komnuuectso BeriecTBa. MoJib bubmmorexa LIOK
11 ’ ’ 13.11.2024 https://m.edsoo.ru/ff0d32
MounspHas macca 3
Bbu6mmoreka [JOK
dusnueckre 1 XUMHYECKHE 15.11.2024
12 https://m.edsoo.ru/ff0d35
SIBJICHUST. XUMHUYECKAsT PEaKIus 0c
[Ipu3Haku U yCIOBUS IPOTEKAHUS Bubmorexa ITOK
13 P y . P 20.11.2024 https://m.edsoo.ru/ff0d52
XUMHYECKHUX PeaKIHid 30
3aKOH COXpaHEHMsI MaCChI bubnuoreka [IOK
14 | BemecTB. XMMHYECKHE 22.11.2024 https://m.edsoo.ru/ff0d37f

YpaBHEHUSA

a




Breraucnenus KOJIMYE€CTBA, MaCChbl

27.11.2024

bu6mmoreka [JOK

15 | BemecTBa 10 ypaBHEHUAM https://m.edsoo.ru/ff0d3a
XUMHUYECKHUX PEaKITHii 16
Krnaccudukaius XuMHIeCKUX
. bu6mmoreka [IOK
16 peakuit (COCAMHEHN, 29.11.2024 https://m.edsoo.ru/ff0d3b
pa3noKeHus], 3aMeLIeHUs, i
oOMeHa) o
M. B. JIoMOHOCOB — yu€HBbIii- bubnuoreka [IOK
17 | suuukmonenuct. O6o0IIeHNE U 04.12.2024 https://m.edsoo.ru/ff0d57
cucTeMaTu3alus 3HaHui 08
KonrtpomnsHas padora Nel no treme bubnuoreka [JOK
18 | «BemecTBa U XUMUYECKUE 06.12.2024 https://m.edsoo.ru/ff0d33
peaKIum» 4
Bo3nyx — cMech razos. Coctan bubnnoreka [IOK
19 | Bo3nyxa. Kucnopon — anemMeHT u 11.12.2024 https://m.edsoo.ru/ff0d40
npoctoe BemecTBo. O30H c4
du3nvecKre U XUMHUICCKHE
CBOMCTBA KHCJIOpOJia (peaKuu
okucieHus, ropenue). [lonsarue bubmmorexa [JOK
20 | 06 okcunpax. CiocoObl MONTy4eHUS 13.12.2024 https://m.edsoo.ru/ff0d42
KHCIIOpO/ia B J1a00OpaTOpUU U 90
npoMblnieHHOCTH. [Ipumenenue
KHCIIOpo/ia
21 | Tennooi 3pdexT XuMHIECKOI 18.12.2024 bubnuoreka [IOK
peaKivu, TOHATHE O https://m.edsoo.ru/ff0d44
8e

TEPMOXMMHYECKOM YpaBHEHUH,
9K30- M SHIOTEPMHUECKUX




peaKuusx

TormnuBo (HedTh, yroiab U METaH). bubnuoreka [IOK
22 | 3arps3HeHHE BO31yXa, CIOCOOBI 20.12.2024 https://m.edsoo.ru/ff0d46
ero Mpe0TBPAICHHS 14
IIpakTryeckas padora Ne 3 o
teme «Ilomyuenue u cobupanue bubmorexa HOK
23 Y P 25.12.2024 https://m.edsoo.ru/ff0d49
KHCIIOPOJIa, U3YYEHHE €T0 7a
CBOWCTBY o
Bonopoa — snemeHT u npocroe bubmnoreka LJOK
24 | BemectBo. Haxoxnaenue B 27.12.2024 https://m.edsoo.ru/ff0d47
npupoe 90
dusznyeckre 1 XUMUYECKHE
CcBOIicTBa Bojxopoa. [Ipumenenue Bubmiorexa [JOK
25 poAd. 1ip 15.01.2025 https://m.edsoo.ru/ff0d4c
Bosopoaa. CriocoObl MOTydeHUs Aa
BOJIOpO/a B JIAOOpaTOpUH o
bubmnoreka LJOK
26 | IlonsATHe O KUCIOTaX U COJIAX 17.01.2025 https://m.edsoo.ru/ff0d4ae
2
[IpakTuueckas padora Ne 4 o
teMe «IloydeHue u cooupanue bubmmorexa TIOK
27 Y p 22.01.2025 https://m.edsoo.ru/ff0d4d
BOJIOPO/ia, U3YyUEHHUE €ro 40
CBOMCTBY» =
MonsipHblii 00bEM ra30B. 3aKOH bubmorexa LIOK
28 P ' 24.01.2025 https://m.edsoo.ru/ff0d4d
ABorazapo
do
29 | Beruncnenns o0béMa, KOTUICCTBA 29.01.2025 bu6mmoreka [IOK
BEIIECTBA I'a3a 10 €ro U3BECTHOMY https://m.edsoo.ru/ff0d50




KOJIMYCCTBY BCIICCTBA UJIN

d2
00BEMY o
Brrunciaenus 0068M0OB ra3os 110
ABHEHUIO PEAKIIMU Ha OCHOBE Brbmoreka OK
30 yp "p . 31.01.2025 https://m.edsoo.ru/ff0d4d
3aKOHa 00BEMHBIX OTHOIIEHHH 40
rasoB T
dusnueckre 1 XUMHYECKHE Bubmiorexa IJOK
31 N 05.02.2025 https://m.edsoo.ru/ff0d4{4
CBOMCTBa BObI 5
CocraB ocuoBanuii. [Tousitue 00 Brabmaotexa LIOK
32 ' 07.02.2025 https://m.edsoo.ru/ff0d54
WHINKATOpaXxX 2e
Bopa xak pactBopurens.
HacrlmieHabie ¥ HEHACHIIIEHHEIE brbmoreka [IOK
33 12.02.2025 https://m.edsoo.ru/ff0d55
pactBopbl. MaccoBast 1oJist 20
BEIECTBA B PACTBOPE -
[TpakTuyeckas padora Ne 5 o
teme «IIpurorosiieHue pacTBOPOB Brabmaotexa LIOK
34 p . . p . p . 14.02.2025 https://m.edsoo.ru/ff0d57
C ompenenéHHON MacCOBOM JoJein 08
pacTBOPEHHOTO BELIECTBA» _
KonTponbHas padora Ne2 o Teme 19.02.2025 bubmmorexa [JOK
35 e https://m.edsoo.ru/ff0d58
«Kucnopoa. Bogopoxn. Bona» T
Oxkcupl: cocTaB, KiIacCUpUKaIUs Bubmaorexa IIOK
36 ' ’ ’ 21.02.2025 https://m.edsoo.ru/ff0d59
HOMEHKJIaTypa o
37 | IlomyyeHue U XUMHYECKUE 26.02.2025 bubnmorexa [[OK




CBOWCTBA KHCIIOTHBIX, OCHOBHBIX
1 aM(OTEpHBIX OKCUIOB

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

OcHOBaHU: COCTaB,

KIaccuduKaius, HOMEHKIIATypa Bubmaotexa [IOK
38 ’ ypa. 28.02.2025 https://m.edsoo.ru/ff0d5e
[TonyueHnue u xXumu4eckue ba
CBOWCTBA OCHOBAHUI T
Kucnorts: cocras, Bt 1IOK
nonmoTeka
39 KHaCCHq)HKauHH, HOMeHKHaTypa' 05032025 httDSZ//m.CdSOO.I'U/fde63
[TonyueHnue u xXumMu4eCcKue 42
CBOWCTBA KUCJIOT —
Conu (cpenHue): HOMEHKIATypa,
CHIOCOOBI MOTYYECHHS,
XUMHUYECKHUE CBOKCTBA. Bt LOK
n Sora No 6. nonmoTexa
40 paKTquCKaﬂ pa ora 07032025 httDSZ//m.CdSOO.I'U/fde66
Pemmenne skcriepuMeHTaTBHBIX Ao
3a1a4 o Teme «OCHOBHbIE T
KJIACCBhI HEOPTAHUYECKUX
COEUHEHHUIN
I'enernueckas cBsA3b MEKIY bubmuotexa [JOK
4] | xnaccamMu HEOPraHMYECKHUX 12.03.2025 https://m.edsoo.ru/ff0d66
COEIMHEHUI 4e
O00011IeHIE U CUCTEMATHU3ALIHS Bubmaotexa LIOK
42 . 14.03.2025 https://m.edsoo.ru/ff0d67
3HAaHUN ca
KonTponbhast padorta Ne3 no teme bubnuoreka [IOK
43 | "OCHOBHBIE KJIACCHI 19.03.2025 https://m.edsoo.ru/ff0d67

HEOPTraHUYECKUX COeAMHEHUI"

ca




IIepBble TONBITKM
KJIaCCU(UKALUU XUMUYECKUX

21.03.2025

bubmuoreka [JOK

44 https://m.edsoo.ru/ff0dfee
anemeHToB. [IoHsTHE O rpymnax 5
CXOIHBIX DJIEMCHTOB -
[Tepuonnueckuii 3aKOH U Eu6 110K
nonrorTeka
IT
45 CPHOITTECkai cHeTena 02.04.2025 https://m.edsoo.ru/ff0dfee
XUMHUYECKUX dieMeHToR /1. 1. 5
Meneneena -
bu6mmorexa [JOK
46 | Ilepuonpl, rpynIibl, HOATPYIITBI 04.04.2025 https://m.edsoo.ru/00ad94
74
Crpoenue atomoB. CoctaB bubmorexa HOK
47 P i 09.04.2025 https://m.edsoo.ru/00ad9b
aTOMHBIX sifep. M3oTormbl e
CrpoeHue 37eKTPOHHBIX G oK
000J104€K aTOMOB JIEMEHTOB 11.04.2025 1 J‘IHOTeKa 1
48 N https://m.edsoo.ru/00ad9a
ITepnonnueckoit cucremst 1. 1. 50
Menneneena o
XapakTepucTuka XMMHUYECKOTO
3JIEMEHTA MO €ro MOJO0KEHHUIO B
IIepnonnueckoii cucreme /1. U. BuG 110K
M 3 nonrorTeka
49 criLeIIeena. SHateHie 16.04.2025 https://m.edsoo.ru/00ad9¢c
[Tepronnueckoro 3akoHa s b2
Pa3BUTHUS HAYKU U TIPAKTUKH. []. o
N. MenaeneeB — y4€HbIN,
MeJaror U rpaxaaHuH
50 | IIpomexxyTouHas aTTecTalMs 18.04.2025 bubnmorexa [JOK




https://m.edsoo.ru/00ad9e
la

DNEeKTPOOTPULIATEILHOCTD

aTOMOB XMMHUYECKUX DIIEMEHTOB/ Bubmiorexa LOK
51 . 23.04.2025 https://m.edsoo.ru/00ad9f
Bcepoccutiickas mpoBepovHast £
pabota B
bu6mmoreka [IOK
52 HMonnag xumMuueckas cBsI3b 25.04.2025 https://m.edsoo.ru/00adas
2¢
KosanenTHas noispraas Bubmiorexa LIOK
53 P 30.04.2025 https://m.edsoo.ru/00ada5
XUMHAYECKAS CBA3b
2¢
KoBaneHTHasg HenosipHas Bubmaotexa LIOK
54 p 07.05.2025 https://m.edsoo.ru/00ada3
XAMHAYECKAS CBA3b
42
bubmnoreka [IOK
55 CreneHb OKUCIICHUS 14.05.2025 https://m.edsoo.ru/00ada6
bc
OKucIuTeIbHO- bubmorexa LIOK
56 16.05.2025 https://m.edsoo.ru/00ada8
BOCCTAHOBUTEIBHBIE PEAKIIUU )
bubmnoreka LJOK
57 OKHUCIIUTEN U BOCCTAHOBUTEIN 21.05.2025 https://m.edsoo.ru/00ada9
6e
Konrponsnas padora Ne4 o reme bubnuorexa LIOK
58 | «Crpoenne atoMa. XuMHUECKast 23.05.2025 https://m.edsoo.ru/00adaa

CBA3b»

b8




OBILIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME
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9 KVIACC

XUMHUYECKOW PEaKIUU.
ITousTHE O TOMOI€HHBIX U

Ne KosnuyectBo yacos
DJIEeKTPOHHbBIE
Jara nuppoBbIE
n [ Tema ypoka KonTposbHbie IIpakTnyeckue p
Bcero HU3y4eHusl o0pa3oBaTe/bHbIE
/ padoThI padoThI
pecypcsl
n
[Teproanueckuii 3aK0H.
[lepuoanueckas cucrema
XUMHUYECKUX dNIeMeHTOB /1.
W Metneneena bubmnoreka LJOK
1 ' ' 1 02.10.2024 https://m.edsoo.ru/00adb59
3aKOHOMEPHOCTH B .
W3MEHEHUU CBOWCTB -
XUMHUYECKHUX DIIEMEHTOB
IIEPBBIX TPEX IIEPUOIOB
Knaccudukanus u
HOMEHKJIaTypa
HEOPTaHMYECKUX BEIIECTB bubmiorexa HOK
2 3 ' 1 04.10.2024 https://m.edsoo.ru/00adb6h
Buner xummudeckoi cBsizu 1 p
THUTIBI KPUCTATITUIECKUX B
pemeToK
Knaccudukanus bubnuotexa [JOK
3 XAMHUYECKHX PEAKINH 10 1 09.10.2024 https://m.edsoo.ru/00adb7e
pa3INYHbBIM MPU3HAKAM 2
4 [TonsiTue o ckopocTn 1 11.10.2024 bubmuorexa [JOK

https://m.edsoo.ru/00adbac
6




FeTCPOrcHHbIX PCAKIUAX

ITonsaTue 0 XUMHUYECKOM
paBHOBecun. DakTOpHI,

5 BIIUSIIOIINE Ha CKOPOCTh 16.10.2024
XUMHYECKON peakinu u
MOJIOXKEHUE XMMHUYECKOTO
paBHOBECHS
OKucIuTEIHLHO- bubmuorexa [JOK
6 BOCCTAaHOBUTEJIbHEIC 18.10.2024 https://m.edsoo.ru/00adbcb
peakiuu 0
Teopus
AIIEKTPOIUTUIECKON 23.10.2024 bubmmorexa TIOK
7 e https://m.edsoo.ru/00adbe9
nuccoranui. CUIbHBIC U .
CJ1a0bIe AIEKTPOIUTHI -
Honnble ypaBHEHHS 25.10.2024 bubmmorexa TIOK
8 . e https://m.edsoo.ru/00adc28
peakuuit .
XHUMHUYECKHE CBOICTBA
KUCJIOT ¥ OCHOBAHUH B bu6mmoreka [JOK
9 CBETE MpEJCTaBICHUI 00 06.11.2024 https://m.edsoo.ru/00adcad
AIEKTPOIUTUYECKOMN €
JIACCOINAITAN
XHUMHUYECKHE CBOMCTBA
CoJICH B CBETE bubmuoreka [JOK
10 | npexacraBneHuii 06 08.11.2024 https://m.edsoo.ru/00adcd6

AIEKTPOIUTUYECKOMN
JCCOLMan

8




bub6manoreka IIOK

ITo €eo 0JIn3e
11 HS{,TH FHaponH 13.11.2024 https://m.edsoo.ru/00add44
coJieit 8
Konrposabnas padora Ne2
10 TEME B OK
«INEeKTPOIUTHYECKAS 15.11.2024 nbnuorexa L
12 - i https://m.edsoo.ru/00add5d
' 8
XUMHYECKUE PEAKIMU B -
pacTBopax»
OO1as xapakTepucTUKa
raJoreHoB. XMMHUYECKUE 20.11.2024 bubmorexa LIOK
13 . o https://m.edsoo.ru/00add8b
CBOICTBA Ha MpUMEpE 2
xJjiopa
XnopoBogopoa. ComnsiHas
KHUCJIOTa, XUMHUYECKHE 22.11.2024 Brbmrorexa OK
14 . i https://m.edsoo.ru/00add9d
CBOIICTBa, MOJIyYCHHUE, 4
MpUMEHEHHE
[TpaxTrueckas padora No 2 B OK
o teMe «Ilomydyenue 27.11.2024 nommotea I
15 . i https://m.edsoo.ru/00addd1
COJISTHOM KI/I“CJ'IOTI‘)’I, 2
n3ydeHue e€ CBONCTB»
Brruncnenus mo Eub OK
YpaBHEHUSAM XUMUYECKHX 29.11.2024 mbmmoTeKa 11
16 PeaKIiE, €CTH OZH H3 i https://m.edsoo.ru/00addbf
’ a
peareHTOB J1aH B U30BITKE B
17 OO6mast xapakTepucTUKa 04.12.2024 bubnuorexa [JOK

aneMeHToB VIA-rpynmsl

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




()

AnnoTponHsie
MOJTU(DHUKAIIH CEPHI.
HaxoiaeHHe ce IIjI ueé bubmorexa HOK
18 . p 06.12.2024 https://m.edsoo.ru/00addfe
COCIIMHEHUH B MIPHUPO/IE. ,
XUMUUECKHE CBONCTBA B
cepsl
CepoBoiopo1, CTpOEHHUE, Bubnoreka [TOK
19 ¢uznyecKue 1 XUMUYECKHE 11.12.2024 https://m.edsoo.ru/00ade10
CBONCTBA 4
Oxcuppl cepol. CepHas
KUCJIOTa, (PU3NUECKUE U bubmorexa [OK
20 ’ . 13.12.2024 https://m.edsoo.ru/00ade34
XMMUYECKHE CBOWCTBA, 2
pUMEHEHNE -
XUMUYECKUE PeaKIINH,
JIeKallye B OCHOBE
MPOMBIIIJICHHOTO CI10c00a bu6numorexa [IOK
21 IIOJIyYEHUS CEPHOU 18.12.2024 https://m.edsoo.ru/00ade48
KHCITOThI. XUMHUYECKOE 8
3arpsi3HEHUE OKPYKAIOIIEH
CpeZbl COeAMHEHHUSIMU CEePBI
Brruucienune maccoBoi bubnuorexa [JOK
22 | [nosu BBIXOAA MPOJYKTa 20.12.2024 https://m.edsoo.ru/00ade64
peaxiuu a
23 OO6mr1ast xapaKTepUCTHUKA 25.12.2024 bu6mmoreka [IOK

3JIEMEHTOB V A-TpYIIIIBL.
A30T, pacpocTpaHeHue B

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




npupoze, GU3nIecKue u
XUMHUYECKHE CBOKCTBA

AMMHUaK, ero pundeckre

27.12.2024

bu6mmoreka [IOK

24 1 XUMHUYECKHE CBOMCTRBA, https://m.edsoo.ru/00ade80
MOJIyYeHUE U MPUMEHEHUE 2
[TpakTuyeckas padora Ne 3
o teme «Ilonyuenue 15.01.2025 bu6morexa TIOK
25 AMMHaKa, H3y9EHHE €T0 https://m.edsoo.ru/00adea2
N 8
CBOMCTB»
A3oTHas KUCJOTa, e€
busznyecKre 1 XUMUYECKHEe
cBoiicTBa. Mcnonb3oBanue
HUTPATOB U COJIEH bubmmorexa [IOK
26 aMMOHHMS B KQUECTBE 17.01.2025 https://m.edsoo.ru/00adec8
MUHEPATBHBIX YI00pPEHHUIA. a
XUMHYECKOE 3arpsA3HEHNE
OKPYXaIOIIEH Cpeabl
COCIMHEHUSIMU a30Ta
docdop. Oxeun pochopa
(V) u docdopnas xucnora, 22.01.2025 bubmorexa HOK
27 e — https://m.edsoo.ru/00adec8
CBOMCTBA, MOJIyYEHUE :
Hcnons3oBanue pocharon
B KQU€CTBE MUHEPAJIbHbBIX bubmuotexa [JOK
28 | ynoOpeHuil. 3arps3HeHue 24.01.2025 https://m.edsoo.ru/00adeea

MPUPOHOHN CpeJIbI
dbocharamu

6




Yraepon,
pacnpocTpaHEHHE B

29.01.2025

bubmuoreka [[OK

29 https://m.edsoo.ru/00adf00
IIPUPOJE, @Haneucxne 51 4
XUMHUYECKHE CBOHCTBA
Oxkcunpl yriaepojaa, ux
¢du3nveckre 1 XUMHYECKHUE bubnuoreka IIOK
30 | cBolicTBa. DKOJIOTHYECKHE 31.01.2025 https://m.edsoo.ru/00adf18
npo0JIeMbl, CBS3aHHBIC C 0
okcuaom yriaepoza (IV)
VYronbHas KUCIOTA U €€ 05.02.2025 bubmoreia LHOK
31 e https://m.edsoo.ru/00adf30
conu 5
[TpakTrueckas padota Ne 4
o teme "[lonyuenue bubnuorexa [JOK
32 YIJIEKUCIIOTO rasa. 07.02.2025 https://m.edsoo.ru/00adf51
KauecTtBenHas peakuus Ha 8
KapOoHaT-HOH"
[TepBoHayasbHbIE TOHATHS B OK
00 OpraHu4ecKux 12.02.2025 nommotea I
33 BEIICCTRAX KAK O e https://m.edsoo.ru/00adf68
a
COEIMHEHUSIX yriepoaa B
KpeMmumii 1 ero bubmnoreka [JOK
34 P 14.02.2025 https://m.edsoo.ru/00adfc2
COEIMHEHUS 0
35 [TpakTuaeckas pabora No 5. 19.02.2025 bubnmoreka [JOK

Pemenne
AKCIEPUMEHTAIBHBIX 3a7a4

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




no teMe «Baxxneiinue
HEMETAJJIBI U UX
COEIUHEHUSD)

36

Konrponsnas padora Ne3
o TeMe «Baxkueinime
HEMETAIUIBL K UX
COCIMHCHUS

21.02.2025

bu6mmoreka [IOK
https://m.edsoo.ru/00adfeb
e

37

OO1mas xapakTepucTUKa
XUMHYECKHX DJICMCHTOB —
MeTaioB. MeTautnueckas
CBSI3b M METaJNINYCCKAs
KpUCTAJUIMYECKas PEeIIETKA.
duzngeckne CBOMCTBA
METaJLIOB

26.02.2025

bu6mmoreka [IOK
https://m.edso00.ru/00ae006
c

38

XHUMHYECKUE CBOMCTBA
METaJUIOB.
ONEKTPOXUMHUUECKUN Psift
HaIPSHKEHUN METaJlIOB

28.02.2025

bu6mmoreka [IOK
https://m.edsoo.ru/00ae027
e

39

OO6mrue crmocoObl
MOJIyYEHUsI METaJIOB.
CmtaBel. Beramcienus mo
YpaBHEHHUSAM XUMUUYECKHUX
peaKuuid, €CJId OJUH U3
pEareHTOB COJIEPKUT
npumecu. [lonstue o
KOpPPO3HH METAJIIIOB

05.03.2025

bu6mmoreka [IOK
https://m.edsoo.ru/00ae054
e

40

IIlenounkie MeTaIbI

07.03.2025

bu6mmoreka [JOK




https://m.edsoo.ru/00ae080

a

bu6mmoreka [IOK

O
41 KCHIBT I THAPOKCHIBE 12.03.2025 https://m.edsoo.ru/00ac0bf
HATpUS U KaJIus )
[[lerouno3emenbHbIC bubnmnoreka [JOK
42 METaJUIbl — KaJIbIUN U 14.03.2025 https://m.edsoo.ru/00ae0el
MAarHun 8
Baxxueiinme coenMuHeHN Bubmzorexa LIOK
43 a 19.03.2025 https://m.edsoo.ru/00ac103
KaJIBIHAS .
bu6mmoreka [IOK
00600
44 odHeHHe 1 . 21.03.2025 https://m.edsoo.ru/00ael 15
cUCTEMATU3aIUs 3HAHUN 6
JKécTkoCcTh BOIIBI U Bubmiorexa [JOK
45 .. 02.04.2025 https://m.edsoo.ru/00ael 15
crocoObI €€ ycTpaHeHUs p
[TpakTuyeckas padora Ne 6 bubnuoreka [JOK
46 o teMe "JKECTKOCTb BOBI 04.04.2025 https://m.edsoo.ru/00ae127
U METOJBI €€ ycTpaHeHus" 8
bu6mmoreka [IOK
47 AnroMuHui 09.04.2025 https://m.edsoo.ru/00ae14b
2
AMdoTepHbIe CBOMCTBA bubnmorera [TOK
48 P 11.04.2025 https://m.edsoo.ru/00aec14b
OKCH/JIa ¥ THIPOKCHIA )
49 Keneso 16.04.2025 bubmuoreka [{OK




https://m.edsoo.ru/00ael 5e
8

Oxkcuibl, THIPOKCUIBI U

bub6manoreka IIOK

50 coumm xkene3a (II) u xenesza 18.04.2025 https://m.edsoo.ru/00ael5e
(I11) 8
51 [IpomexyTouHast 23.04.2025
aTTecTamus
[TpaxTuueckas pabora Ne 7.
Pemrenne
AKCIIEPUMEHTAIBHBIX 3314 25.04.2025 bubmnorexa [IOK
52 . ek https://m.edsoo.ru/00ael 88
mo TeMe «Bakuewnmine p
MeTaJUIbl U UX
COCTUHCHUSD)
Brrunciaenus no
YPaBHCHHUSM XUMHYCCKHX
peaKkuuii, €CJii OJUH U3
bu6mmoreka [JOK
53 PCArcHTOB /g B H30BITKE 30.04.2025 https://m.edsoo.ru/00aelae
WJIH COJICPYKHUT TIPUMECH. 2
BrruncieHus MaccoBoii B
JIOJTH BBIX0JIa TIPOAYKTA
peakIuu
bu6mmoreka [JOK
54 Obobmente 1 . 07.05.2025 https://m.edSO(])_.Iru/Oanlc6
CHCTeMaTH3aIys 3HaHUH 4
Konrponsnas padora Ned bubmmorexa [IOK
55 mo Teme «BaxkHeiimme 14.05.2025 https://m.edsoo.ru/00aelc6

MCTAJJIBI U UX

4




COCAUHCHUA»

BemectBa u Marepuaisl B
MOBCEIHEBHON XU3HUA
yeJoBeKa. XUMHUUIECKOE

bu6mmoreka [IOK

56 3arps3HEHUE OKPYKarOLIEH 1 16.05.2025 https://m.edsoo.ru/00ae1d8
cpensl. Posib xumuu B 6
PEIICHUH KOJIOTHIECKUX
po0sem
OBLIEE KOJIMYECTBO 56

YACOB I10 ITPOTPAMME




9 KJIACC nomamnee o0yuenue Jleonosa /1. 9 A

XUMHUYECKOW PEaKIUU.
ITousTHE O TOMOI€HHBIX U

Ne KosnuyectBo yacos
DJIEeKTPOHHbBIE
Jara nuppoBbIE
n [ Tema ypoka KonTposbHbie IIpakTnyeckue p
Bcero HU3y4eHusl o0pa3oBaTe/bHbIE
/ padoThI padoThI
pecypcsl
n
[Teproanueckuii 3aK0H.
[lepuoanueckas cucrema
XUMHUYECKUX dNIeMeHTOB /1.
W Metneneena bubmnoreka LJOK
1 ' ' 1 01.10.2024 https://m.edsoo.ru/00adb59
3aKOHOMEPHOCTH B .
W3MEHEHUU CBOWCTB -
XUMHUYECKHUX DIIEMEHTOB
IIEPBBIX TPEX IIEPUOIOB
Knaccudukanus u
HOMEHKJIaTypa
HEOPTaHMYECKUX BEIIECTB bubmiorexa HOK
2 3 ' 1 03.10.2024 https://m.edsoo.ru/00adb6h
Buner xummudeckoi cBsizu 1 p
THUTIBI KPUCTATITUIECKUX B
pemeToK
Knaccudukanus bubnuotexa [JOK
3 XAMHUYECKHX PEAKINH 10 1 08.10.2024 https://m.edsoo.ru/00adb7e
pa3INYHbBIM MPU3HAKAM 2
4 [TonsiTue o ckopocTn 1 10.10.2024 bubmuorexa [JOK

https://m.edsoo.ru/00adbac
6




FeTCPOrcHHbIX PCAKIUAX

ITonsaTue 0 XUMHUYECKOM
paBHOBecun. DakTOpHI,

5 BIIUSIIOIINE Ha CKOPOCTh 15.10.2024
XUMHYECKON peakinu u
MOJIOXKEHUE XMMHUYECKOTO
paBHOBECHS
OKucIuTEIHLHO- bubmuorexa [JOK
6 BOCCTAaHOBUTEJIbHEIC 17.10.2024 https://m.edsoo.ru/00adbcb
peakiuu 0
Teopus
AIIEKTPOIUTUIECKON 22.10.2024 bubmmorexa TIOK
7 o https://m.edsoo.ru/00adbe9
nuccoranui. CUIbHBIC U .
CJ1a0bIe AIEKTPOIUTHI -
Honnble ypaBHEHHS 24.10.2024 bubmmorexa TIOK
8 . e https://m.edsoo.ru/00adc28
peakuuit .
XHUMHUYECKHE CBOICTBA
KUCJIOT ¥ OCHOBAHUH B bu6mmoreka [JOK
9 CBETE MpEJCTaBICHUI 00 05.11.2024 https://m.edsoo.ru/00adcad
AIEKTPOIUTUYECKOMN €
JIACCOINAITAN
XHUMHUYECKHE CBOMCTBA
CoJICH B CBETE bubmuoreka [JOK
10 | npexacraBneHuii 06 07.11.2024 https://m.edsoo.ru/00adcd6

AIEKTPOIUTUYECKOMN
JCCOLMan

8




bub6manoreka IIOK

ITo €eo 0JIn3e
11 HS{,TH aApoIH 12.11.2024 https://m.edsoo.ru/00add44
conen 8
Konrposabnas padora Ne2
10 TEME B OK
«INEeKTPOIUTHYECKAS 14.11.2024 nbnuorexa L
12 - i https://m.edsoo.ru/00add5d
) 8
XUMHYECKUE PEAKIMU B -
pacTBopax»
OO1as xapakTepucTUKa
raJoreHoB. XMMHUYECKUE 19.11.2024 Bubmaorexa IIOK
13 . i https://m.edsoo.ru/00add8b
CBOICTBA Ha MpUMEpE 2
xJjiopa
XnopoBogopoa. ComnsiHas
KHCJIOTa, XUMHYECKHE 21.11.2024 Brbmrorexa OK
14 . i https://m.edsoo.ru/00add9d
CBOICTBA, MTOJIyYEHHE, 4
MIPUMEHEHNE
[TpaxTrueckas padora No 2 B OK
o teMe «Ilomydyenue 26.11.2024 nonuorexa L
15 COTAHOM KHCTOTEL S https://m.edsoo.ru/00addd1
’ 2
H3y4eHHUE €€ CBOMCTBY» -
Brruncnenus mo Eub OK
YpaBHEHUSAM XUMUYECKHX 28.11.2024 mbmmoTeKa 11
16 PeaKIiE, €CTH OZH H3 i https://m.edsoo.ru/00addbf
’ a
peareHTOB J1aH B U30BITKE B
17 OO6mast xapakTepucTUKa 03.12.2024 bubnuorexa [JOK

aneMeHToB VIA-rpynmsl

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




()

AnnoTponHsie
MOJTU(DHUKAIIH CEPHI.
HaxoiaeHHe ce II))I ueé bubmorexa HOK
18 . p 05.12.2024 https://m.edsoo.ru/00addfe
COCIIMHEHUH B MIPHUPO/IE. ,
XUMUUECKHE CBONCTBA B
cepsl
CepoBoiopo1, CTpOEHHUE, Bubnoreka [TOK
19 ¢uznyecKue 1 XUMUYECKHE 10.12.2024 https://m.edsoo.ru/00ade10
CBONCTBA 4
Oxcuppl cepol. CepHas
KUCJIOTa, (PU3NUECKUE U bubmorexa [OK
20 ’ . 12.12.2024 https://m.edsoo.ru/00ade34
XMMUYECKHE CBOWCTBA, 2
pUMEHEHNE -
XUMUYECKUE PeaKIINH,
JIeKallye B OCHOBE
MPOMBIIIJICHHOTO CI10c00a bu6numorexa [IOK
21 IIOJIyYEHUS CEPHOU 17.12.2024 https://m.edsoo.ru/00ade48
KHCITOThI. XUMHUYECKOE 8
3arpsi3HEHUE OKPYKAIOIIEH
CpeZbl COeAMHEHHUSIMU CEePBI
Brruucienune maccoBoi bubnuorexa [JOK
22 | [nosu BBIXOAA MPOJYKTa 19.12.2024 https://m.edsoo.ru/00ade64
peaxiuu a
23 OO6mr1ast xapaKTepUCTHUKA 24.12.2024 bu6mmoreka [IOK

3JIEMEHTOB V A-TpYIIIIBL.
A30T, pacpocTpaHeHue B

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




npupoze, GU3nIecKue u
XUMHUYECKHE CBOKCTBA

AMMHUaK, ero pundeckre

26.12.2024

bu6mmoreka [IOK

24 1 XUMHUYECKHE CBOMCTRBA, https://m.edsoo.ru/00ade80
MOJIyYeHUE U MPUMEHEHUE 2
[TpakTuyeckas padora Ne 3
o teme «Ilonyuenue 14.01.2025 bu6morexa TIOK
25 AMMHaKa, H3y9EHHE €T0 https://m.edsoo.ru/00adea2
N 8
CBOMCTB»
A3oTHas KUCJOTa, e€
busznyecKre 1 XUMUYECKHEe
cBoiicTBa. Mcnonb3oBanue
HUTPATOB U COJIEH bubmmorexa [IOK
26 aMMOHHMS B KQUECTBE 16.01.2025 https://m.edsoo.ru/00adec8
MUHEPATBHBIX YI00pPEHHUIA. a
XUMHYECKOE 3arpsA3HEHNE
OKPYXaIOIIEH Cpeabl
COCIMHEHUSIMU a30Ta
docdop. Oxeun pochopa
(V) u docdopnas xucnora, 21.01.2025 bubmorexa HOK
27 e — https://m.edsoo.ru/00adec8
CBOMCTBA, MOJIyYEHUE :
Hcnons3oBanue pocharon
B KQU€CTBE MUHEPAJIbHbBIX bubmuotexa [JOK
28 | ynoOpeHuil. 3arps3HeHue 23.01.2025 https://m.edsoo.ru/00adeea

MPUPOHOHN CpeJIbI
dbocharamu
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Yraepon,
pacnpocTpaHEHHE B

28.01.2025

bubmuoreka [[OK

29 https://m.edsoo.ru/00adf00
IIPUPOJE, @Haneucxne 51 4
XUMUYECKHE CBOWCTBA
Oxkcunpl yriaepojaa, ux
¢du3nveckre 1 XUMHYECKHUE bubnuoreka IIOK
30 | cBolicTBa. DKOJIOTHYECKHE 30.01.2025 https://m.edsoo.ru/00adf18
npo0JIeMbl, CBS3aHHBIC C 0
okcuaom yriaepoza (IV)
VYronbHas KUCIOTA U €€ 04.02.2025 bubmoreia LHOK
31 e https://m.edsoo.ru/00adf30
conu 5
[TpakTrueckas padota Ne 4
o teme "[lonyuenue bubnuorexa [JOK
32 YIJIEKUCIIOTO rasa. 06.02.2025 https://m.edsoo.ru/00adf51
KauecTtBenHas peakuus Ha 8
KapOoHaT-HOH"
[TepBoHayasbHbIE TOHATHS B OK
00 OpraHMYecKux 11.02.2025 nosmorexa L
33 BEIICCTRAX KAK O e https://m.edsoo.ru/00adf68
a
COEIMHEHUSIX yriepoaa B
KpeMmumii 1 ero bubmnoreka [JOK
34 P 13.02.2025 https://m.edsoo.ru/00adfc2
COEIMHEHUS 0
35 [TpakTuaeckas pabora No 5. 18.02.2025 bubnmoreka [JOK
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AKCIEPUMEHTAIBHBIX 3a7a4
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e
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OO1mas xapakTepucTUKa
XUMHYECKHX DJICMCHTOB —
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duzngeckne CBOMCTBA
METaJLIOB
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38

XHUMHYECKUE CBOMCTBA
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bu6mmoreka [IOK
https://m.edsoo.ru/00ae027
e
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OO6mrue crmocoObl
MOJIyYEHUsI METaJIOB.
CmtaBel. Beramcienus mo
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pEareHTOB COJIEPKUT
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bu6mmoreka [IOK
https://m.edsoo.ru/00ae054
e
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IIlenounkie MeTaIbI

06.03.2025

bu6mmoreka [JOK




https://m.edsoo.ru/00ae080

a

bu6mmoreka [IOK

O
41 KCHIBT I THAPOKCHIBE 11.03.2025 https://m.edsoo.ru/00ac0bf
HATpUS U KaJIus )
[[lerouno3emenbHbIC bubnmnoreka [JOK
42 METaJUIbl — KaJIbIUN U 13.03.2025 https://m.edsoo.ru/00ae0el
MAarHun 8
Baxxueiinme coenMuHeHN Bubmzorexa LIOK
43 a 18.03.2025 https://m.edsoo.ru/00ac103
KaJIBIHAS .
bu6mmoreka [IOK
00600
44 odHeHHe 1 . 20.03.2025 https://m.edsoo.ru/00ael 15
cUCTEMATU3aIUs 3HAHUN 6
JKécTkoCcTh BOIIBI U Bubmiorexa [JOK
45 .. 01.04.2025 https://m.edsoo.ru/00ael 15
crocoObI €€ ycTpaHeHUs p
[TpakTuyeckas padora Ne 6 bubnuoreka [JOK
46 o teMe "JKECTKOCTb BOBI 03.04.2025 https://m.edsoo.ru/00ae127
U METOJBI €€ ycTpaHeHus" 8
bu6mmoreka [IOK
47 AnroMuHui 08.04.2025 https://m.edsoo.ru/00ae14b
2
AMdoTepHbIe CBOMCTBA bubnmorera [TOK
48 P 10.04.2025 https://m.edsoo.ru/00aec14b
OKCH/JIa ¥ THIPOKCHIA )
49 Keneso 15.04.2025 bubmuoreka [{OK




https://m.edsoo.ru/00ael 5e
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Oxkcuibl, THIPOKCUIBI U

bub6manoreka IIOK

50 coumm xkene3a (II) u xenesza 17.04.2025 https://m.edsoo.ru/00ael5e
(I11) 8
51 | TpomexyToTHas 22.04.2025
aTTecTamus
[TpaxTuueckas pabora Ne 7.
Pemrenne
AKCIIEPUMEHTAIBHBIX 3314 24.04.2025 bubmnorexa [IOK
52 . T https://m.edsoo.ru/00ael 88
mo TeMe «Bakuewnmine p
MeTaJUIbl U UX
COCTUHCHUSD)
Brrunciaenus no
YPaBHCHHUSM XUMHYCCKHX
peaKkuuii, €CJii OJUH U3
bu6mmoreka [JOK
53 PCArcHTOB /g B H30BITKE 29.04.2025 https://m.edsoo.ru/00aelae
WJIH COJICPYKHUT TIPUMECH. 2
BrruncieHus MaccoBoii B
JIOJTH BBIX0JIa TIPOAYKTA
peakIuu
bu6mmoreka [JOK
54 Obobmente 1 . 06.05.2025 https://m.edSO(])_.Iru/Oanlc6
CHCTeMaTH3aIys 3HaHUH 4
Konrponsnas padora Ned bubmmorexa [IOK
55 mo Teme «BaxkHeiimme 13.05.2025 https://m.edsoo.ru/00aelc6
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BemectBa u Marepuaisl B
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bu6mmoreka [IOK
https://m.edsoo.ru/00ael1d8
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9 KITACC nomamnee o0yyenue Kyraesckux B. 9 A, Kuproxuna A.9 b

XUMHUYECKOW PEaKIUU.
ITousTHE O TOMOI€HHBIX U

Ne KosnuyectBo yacos
DJIEeKTPOHHbBIE
Jara nuppoBbIE
n [ Tema ypoka KonTposbHbie IIpakTnyeckue p
Bcero HU3y4eHusl o0pa3oBaTe/bHbIE
/ padoThI padoThI
pecypcsl
n
[Teproanueckuii 3aK0H.
[lepuoanueckas cucrema
XUMHUYECKUX dNIeMeHTOB /1.
W Metneneena bubmnoreka LJOK
1 ' ' 1 02.10.2024 https://m.edsoo.ru/00adb59
3aKOHOMEPHOCTH B .
W3MEHEHUU CBOWCTB -
XUMHUYECKHUX DIIEMEHTOB
IIEPBBIX TPEX IIEPUOIOB
Knaccudukanus u
HOMEHKJIaTypa
HEOPTaHMYECKUX BEIIECTB bubmiorexa HOK
2 3 ' 1 04.10.2024 https://m.edsoo.ru/00adb6h
Buner xummudeckoi cBsizu 1 p
THUTIBI KPUCTATITUIECKUX B
pemeToK
Knaccudukanus bubnuotexa [JOK
3 XAMHUYECKHX PEAKINH 10 1 09.10.2024 https://m.edsoo.ru/00adb7e
pa3INYHbBIM MPU3HAKAM 2
4 [TonsiTue o ckopocTn 1 11.10.2024 bubmuorexa [JOK

https://m.edsoo.ru/00adbac
6




FeTCPOrcHHbIX PCAKIUAX

ITonsaTue 0 XUMHUYECKOM
paBHOBecun. DakTOpHI,

5 BIIUSIIOIINE Ha CKOPOCTh 16.10.2024
XUMHYECKON peakinu u
MOJIOXKEHUE XMMHUYECKOTO
paBHOBECHS
OKucIuTEIHLHO- bubmuorexa [JOK
6 BOCCTAaHOBUTEJIbHEIC 18.10.2024 https://m.edsoo.ru/00adbcb
peakiuu 0
Teopus
AIIEKTPOIUTUIECKON 23.10.2024 bubmmorexa TIOK
7 o https://m.edsoo.ru/00adbe9
nuccoranui. CUIbHBIC U .
CJ1a0bIe AIEKTPOIUTHI -
Honnble ypaBHEHHS 25.10.2024 bubmmorexa TIOK
8 . e https://m.edsoo.ru/00adc28
peakuuit .
XHUMHUYECKHE CBOICTBA
KUCJIOT ¥ OCHOBAHUH B bu6mmoreka [JOK
9 CBETE MpEJCTaBICHUI 00 06.11.2024 https://m.edsoo.ru/00adcad
AIEKTPOIUTUYECKOMN €
JIACCOINAITAN
XHUMHUYECKHE CBOMCTBA
CoJICH B CBETE bubmuoreka [JOK
10 | npexacraBneHuii 06 08.11.2024 https://m.edsoo.ru/00adcd6

AIEKTPOIUTUYECKOMN
JCCOLMan
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bub6manoreka IIOK

ITo €eo 0JIn3e
11 HS{,TH aApoIH 13.11.2024 https://m.edsoo.ru/00add44
conen 8
Konrposabnas padora Ne2
10 TEME B OK
«INEeKTPOIUTHYECKAS 15.11.2024 nbnuorexa L
12 - i https://m.edsoo.ru/00add5d
) 8
XUMHYECKUE PEAKIMU B -
pacTBopax»
OO1as xapakTepucTUKa
raJoreHoB. XMMHUYECKUE 20.11.2024 Bubmaorexa IIOK
13 . i https://m.edsoo.ru/00add8b
CBOICTBA Ha MpUMEpE 2
xJjiopa
XnopoBogopoa. ComnsiHas
KHCJIOTa, XUMHYECKHE 22.11.2024 Brbmrorexa OK
14 . i https://m.edsoo.ru/00add9d
CBOICTBA, MTOJIyYEHHE, 4
MIPUMEHEHNE
[TpaxTrueckas padora No 2 B OK
o teMe «Ilomydyenue 27.11.2024 nonuorexa L
15 COTAHOM KHCTOTEL S https://m.edsoo.ru/00addd1
’ 2
H3y4eHHUE €€ CBOMCTBY» -
Brruncnenus mo Eub OK
YpaBHEHUSAM XUMUYECKHX 29.11.2024 mbmmoTeKa 11
16 PeaKIiE, €CTH OZH H3 i https://m.edsoo.ru/00addbf
’ a
peareHTOB J1aH B U30BITKE B
17 OO6mast xapakTepucTUKa 04.12.2024 bubnuorexa [JOK

aneMeHToB VIA-rpynmsl

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




()

AnnoTponHsie
MOJTU(DHUKAIIH CEPHI.
HaxoiaeHHe ce II))I ueé bubmorexa HOK
18 . p 06.12.2024 https://m.edsoo.ru/00addfe
COCIIMHEHUH B MIPHUPO/IE. ,
XUMUUECKHE CBONCTBA B
cepsl
CepoBoiopo1, CTpOEHHUE, Bubnoreka [TOK
19 ¢uznyecKue 1 XUMUYECKHE 11.12.2024 https://m.edsoo.ru/00ade10
CBONCTBA 4
Oxcuppl cepol. CepHas
KUCJIOTa, (PU3NUECKUE U bubmorexa [OK
20 ’ . 13.12.2024 https://m.edsoo.ru/00ade34
XMMUYECKHE CBOWCTBA, 2
pUMEHEHNE -
XUMUYECKUE PeaKIINH,
JIeKallye B OCHOBE
MPOMBIIIJICHHOTO CI10c00a bu6numorexa [IOK
21 IIOJIyYEHUS CEPHOU 18.12.2024 https://m.edsoo.ru/00ade48
KHCITOThI. XUMHUYECKOE 8
3arpsi3HEHUE OKPYKAIOIIEH
CpeZbl COeAMHEHHUSIMU CEePBI
Brruucienune maccoBoi bubnuorexa [JOK
22 | [nosu BBIXOAA MPOJYKTa 20.12.2024 https://m.edsoo.ru/00ade64
peaxiuu a
23 OO6mr1ast xapaKTepUCTHUKA 25.12.2024 bu6mmoreka [IOK

3JIEMEHTOB V A-TpYIIIIBL.
A30T, pacpocTpaHeHue B

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




npupoze, GU3nIecKue u
XUMHUYECKHE CBOKCTBA

AMMHUaK, ero pundeckre

27.12.2024

bu6mmoreka [IOK

24 1 XUMHUYECKHE CBOMCTRBA, https://m.edsoo.ru/00ade80
MOJIyYeHUE U MPUMEHEHUE 2
[TpakTuyeckas padora Ne 3
o teme «Ilonyuenue 15.01.2025 bu6morexa TIOK
25 AMMHaKa, H3y9EHHE €T0 https://m.edsoo.ru/00adea2
N 8
CBOMCTB»
A3oTHas KUCJOTa, e€
busznyecKre 1 XUMUYECKHEe
cBoiicTBa. Mcnonb3oBanue
HUTPATOB U COJIEH bubmmorexa [IOK
26 aMMOHHMS B KQUECTBE 17.01.2025 https://m.edsoo.ru/00adec8
MUHEPATBHBIX YI00pPEHHUIA. a
XUMHYECKOE 3arpsA3HEHNE
OKPYXaIOIIEH Cpeabl
COCIMHEHUSIMU a30Ta
docdop. Oxeun pochopa
(V) u docdopnas xucnora, 22.01.2025 bubmorexa HOK
27 e — https://m.edsoo.ru/00adec8
CBOMCTBA, MOJIyYEHUE :
Hcnons3oBanue pocharon
B KQU€CTBE MUHEPAJIbHbBIX bubmuotexa [JOK
28 | ynoOpeHuil. 3arps3HeHue 24.01.2025 https://m.edsoo.ru/00adeea

MPUPOHOHN CpeJIbI
dbocharamu
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Yraepon,
pacnpocTpaHEHHE B

29.01.2025

bubmuoreka [[OK

29 https://m.edsoo.ru/00adf00
IIPUPOJE, @Haneucxne 51 4
XUMHUYECKHE CBOHCTBA
Oxkcunpl yriaepojaa, ux
¢du3nveckre 1 XUMHYECKHUE bubnuoreka IIOK
30 | cBolicTBa. DKOJIOTHYECKHE 31.01.2025 https://m.edsoo.ru/00adf18
npo0JIeMbl, CBS3aHHBIC C 0
okcuaom yriaepoza (IV)
VYronbHas KUCIOTA U €€ 05.02.2025 bubmoreia LHOK
31 e https://m.edsoo.ru/00adf30
conu 5
[TpakTrueckas padota Ne 4
o teme "[lonyuenue bubnuorexa [JOK
32 YIJIEKUCIIOTO rasa. 07.02.2025 https://m.edsoo.ru/00adf51
KauecTtBenHas peakuus Ha 8
KapOoHaT-HOH"
[TepBoHayasbHbIE TOHATHS B OK
00 OpraHMYecKux 12.02.2025 nosmorexa L
33 BEIICCTRAX KAK O e https://m.edsoo.ru/00adf68
a
COEIMHEHUSIX yriepoaa B
KpeMmumii 1 ero bubmnoreka [JOK
34 P 14.02.2025 https://m.edsoo.ru/00adfc2
COEIMHEHUS 0
35 [TpakTuaeckas pabora No 5. 19.02.2025 bubnmoreka [JOK

Pemenne
AKCIEPUMEHTAIBHBIX 3a7a4
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Konrponsnas padora Ne3
o TeMe «Baxkueinime
HEMETAIUIBL K UX
COCIMHCHUS

21.02.2025

bu6mmoreka [IOK
https://m.edsoo.ru/00adfeb
e

37

OO1mas xapakTepucTUKa
XUMHYECKHX DJICMCHTOB —
MeTaioB. MeTautnueckas
CBSI3b M METaJNINYCCKAs
KpUCTAJUIMYECKas PEeIIETKA.
duzngeckne CBOMCTBA
METaJLIOB

26.02.2025

bu6mmoreka [IOK
https://m.edso00.ru/00ae006
c

38

XHUMHYECKUE CBOMCTBA
METaJUIOB.
ONEKTPOXUMHUUECKUN Psift
HaIPSHKEHUN METaJlIOB

28.02.2025

bu6mmoreka [IOK
https://m.edsoo.ru/00ae027
e

39

OO6mrue crmocoObl
MOJIyYEHUsI METaJIOB.
CmtaBel. Beramcienus mo
YpaBHEHHUSAM XUMUUYECKHUX
peaKuuid, €CJId OJUH U3
pEareHTOB COJIEPKUT
npumecu. [lonstue o
KOpPPO3HH METAJIIIOB

05.03.2025

bu6mmoreka [IOK
https://m.edsoo.ru/00ae054
e

40

IIlenounkie MeTaIbI

07.03.2025

bu6mmoreka [JOK




https://m.edsoo.ru/00ae080

a

bu6mmoreka [IOK

O
41 KCHIBT I THAPOKCHIBE 12.03.2025 https://m.edsoo.ru/00ac0bf
HATpUS U KaJIus )
[[lerouno3emenbHbIC bubnmnoreka [JOK
42 METaJUIbl — KaJIbIUN U 14.03.2025 https://m.edsoo.ru/00ae0el
MAarHun 8
Baxxueiinme coenMuHeHN Bubmzorexa LIOK
43 a 19.03.2025 https://m.edsoo.ru/00ac103
KaJIBIHAS .
bu6mmoreka [IOK
00600
44 odHeHHe 1 . 21.03.2025 https://m.edsoo.ru/00ael 15
cUCTEMATU3aIUs 3HAHUN 6
JKécTkoCcTh BOIIBI U Bubmiorexa [JOK
45 .. 02.04.2025 https://m.edsoo.ru/00ael 15
crocoObI €€ ycTpaHeHUs p
[TpakTuyeckas padora Ne 6 bubnuoreka [JOK
46 o teMe "JKECTKOCTb BOBI 04.04.2025 https://m.edsoo.ru/00ae127
U METOJBI €€ ycTpaHeHus" 8
bu6mmoreka [IOK
47 AnroMuHui 09.04.2025 https://m.edsoo.ru/00ae14b
2
AMdoTepHbIe CBOMCTBA bubnmorera [TOK
48 P 11.04.2025 https://m.edsoo.ru/00aec14b
OKCH/JIa ¥ THIPOKCHIA )
49 Keneso 16.04.2025 bubmuoreka [{OK
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Oxkcuibl, THIPOKCUIBI U

bub6manoreka IIOK

50 coumm xkene3a (II) u xenesza 18.04.2025 https://m.edsoo.ru/00ael5e
(I11) 8
51 | TpomexyToTHas 23.04.2025
aTTecTamus
[TpaxTuueckas pabora Ne 7.
Pemenne
AKCIIEPUMEHTAIBHBIX 3314 25.04.2025 bubmnorexa [IOK
52 . T https://m.edsoo.ru/00ael 88
mo TeMe «Bakuewnmine p
MeTaJUIbl U UX
COCTUHCHUSD)
Brrunciaenus no
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peaKkuuii, €CJii OJUH U3
bu6mmoreka [JOK
53 PCArcHTOB /g B H30BITKE 30.04.2025 https://m.edsoo.ru/00aelae
WJTU COJICPYKUT MPUMECH. 2
BrruncieHus MaccoBoii B
JIOJIA BBIXOJ1a TIPOTyKTa
peakIuu
bu6mmoreka [JOK
54 Obobmente 1 . 07.05.2025 https://m.edSO(])_.Iru/Oanlc6
CHCTeMaTH3aIys 3HaHUH 4
55 | KourponbHas paborta Ned 14.05.2025 bub6nuoreka LIOK
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOANYECKHUE MATEPHUAJIbBI IS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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