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IMNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa MO XUMUUM Ha YPOBHE OCHOBHOTO 0O0IIEro o0pa3oBaHUsA
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil MnporpaMMbl
BOCITUTAHUSA U C YUYETOM KOHIICIIIIUN MPETOAaBaHUS YICOHOTO TIPeIMeTa « X UMHUS
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHMS M Pa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTrO
npeaMeTa, yCTaHaBJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiepKaHue,
IpeayCMaTpUBAET pACIpEAEICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
paznenaM M TeMaM MpPOrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4E€CTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHyEMYIO
MOCJEAOBATENbHOCTh W3YYEHHS] XHUMHUU C YYETOM  MEKIPEIMETHBIX H
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuMxcsi, OMNpPEAeNseT BO3MOXKHOCTA TMpeaMera s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a TaKke TpeOOBaHUH K
pesynbratam oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH M3YUYEHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEIbHON JEATEIbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4e0HOT0 co/iepKaHusl.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
0oOy4Jaromierocsi, €ro MpeACTaBICHU O MaTepUaIbHOM E€IMHCTBE MHUPA, BAKHYIO
pOJib UTPAtOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUM U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
MUIIEBON U KOJIOTUYECKON O€30MacHOCTH, TPOOIIEM 3IpaBOOXPaHEHUSI.

N3ydenue xumuu:

CIIOCOOCTBYET  pealM3aldd  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUS |
dbopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B (POPMUPOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETIOCTHOTO B3IJIsiIa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUN €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YYaIOIINXCS;
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CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K MIPUPOJIE, K YEIOBEKY, BHOCUT CBOU BKJIAJ B 9KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IlIer0 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHWN HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUM
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. I. MeHeneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TpEeACTaBICHUM 00 JICKTPOJIUTHYECKOW JUCCOLMAIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXXHOCTEU MPAKTUYECKOTO MPUMEHEHUSI U TOJy4YCHUS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJlaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MNPOUCXOAUT 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
XUMHUUYECKON HAyKW Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUYECKOU
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JOCTYITHBIX 00OOIICHNIT MHPOBO33PEHUECKOTO XapakTepa, s3blka HAYKH, B
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OpUOOIIEHNH K HAayYHBIM METOJaM I[IO3HAHUS TMPU HM3YyYEHUU BEUIECTB H
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUH W PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

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

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

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
Pa3IMYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o00meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSICHATH U OICHUBATh SIBJICHUS
OKpPYXaIOIEr0 MHpA, MCIHOJIb3Ysd 3HAHUS W OMbBIT, MOJIyYCHHbIC MPU H3YYECHUU
XUMUHU, TPUMEHATh WX TPH PEIICHHH MpoOJeM B IOBCEIHECBHOW XU3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAKOLIEH MPUPOIHON CPEIbI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUiis ¥ HAMPaBIECHHOCTH aTbHEHIIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEAEHHBIX MJIA HW3YYEHUS XUMHUM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).
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COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

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

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE 3JEeMEHThl. CHUMBOJBI XHMHYECKHUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAss aTOMHas Macca.
OTHOcuUTENbHAs MOJIEKYJIsIpHas Macca. MaccoBasi 0Jisi XUMUYECKOTO 3JIEMEHTA B
COCIMHEHUHU.

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

Du3NYeCKUe U XUMHUUYECKUE SBJICHUS. XMMHUECKash peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ JIabopaTopHBIM 00OpPYAOBaHUEM, U3YUCHHE U OMUCAHUE
dbu3nyeckux CBOWCTB OOpa3lloOB HEOPraHWYECKUX BEIIECTB, HAOJIOJCHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIAOM Oapusi, pa3ioKEHUE TUIPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMOJIEUCTBHE kele3a ¢ pacTBopoM coiu meau (1),
U3Y4YCHUE CIOCOOOB PA3JICJICHHs] CMECEH: C MOMOIIBI0 MarHuTa, (PuIbTpoBaHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaAONIOJIGHWE W  ONHWCaHue  pe3yJbTaTOB  TMPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpaHEHUsi MaccChl, CO3JaHUE MOJENeH MOJIEKYII
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BemecTBO. Haxoxjaenue kuciopoaa B Mpupojae, (U3MUecKue M XHUMHUYECKHE
cBoiictBa (peakuuu TropeHusi). Okcuabl. [Ipumenenue xuciopoaa. CrocoObl
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MOJIYYCHHUST KHUCTIOpoJa B JIA0OpaTOpHUM H MPOMBINIIEHHOCTH. KpyroBopot
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakUuuu. TOIIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — anemeHT u mpocrtoe BemectBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOALl. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

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

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

Kucnotsl. Knaccuduxarus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eHeTnueckas CBSA3b MEXKIY KIACCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUA U
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpoJia (TOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUANIOB), HAOJIOJICHHE O0pa3lloB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJECHCTBUE BOAbI C METAJIAMHU
(HaTpeM ©  KaubllueM) (BO3MOXKHO HCIMOJIb30BAaHWE BHJIEOMATEPUAIIOB),
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WCCIIeIOBaHNE O0pa3loB HEOPTraHWYECKHX BEIMIECTB Pa3IMYHBIX KJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
u3ydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeTajulaMHi, peaklWil HEUTpalh3aluH, IOJTYYEHHE HEPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad MO0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COEIMHECHUI.

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

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIoreHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3ytoT aM()OTEPHBIE OKCHIBI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. Ou3znyeckui CMBICH MOPSAIKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepuCTUKA XUMHYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leppoandecko CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

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

Mesicnpeomemnmnuie ceasu
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Peanuzanusi MeXOpeAMETHBIX CBSI3€H MpH WM3YyYEHHM XMMHHM B 8 Kjacce
OCYIICCTBJISICTCS. 4Yepe3 HCIIONb30BAaHUE KaK OOIMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUH, SIBJISIONIUXCS CUCTEMHBIMU JUISl OTAEJIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IIaHEThI, 3BE3/1b1, COJHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

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

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUNM B COOTBETCTBHMU C TIOJIOKEHHEM 3JIEMEHTOB B llepuonnueckou
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHJIbI XMUMHUYECKOW CBSI3U. THUIBI KPUCTATTUYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

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

Knaccudukaiysa XuMA4ecKUX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEeHEeW OKUCIICHHS XUMHYECKUX DJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsTHe 0 XUMUYECKOM paBHOBecuU. DakTOpBHI,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

pPaBHOBCCHA.
OKI/ICJ'H/ITGJ'H:HO—BOCCTaHOBI/ITCJ'II)HI)Ie pCaKuuu, BHCKTpOHHHﬁ 6aJ1ch
OKHMCJIHUTEIILHO-BOCCTAHOBUTEIBHOU PCaAKINU. CocraBienue ypaBHCHI/Iﬁ
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OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIHUM C  HUCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
xuMu4eckoit csizu. Crenens aucconuanuu. CUIbHBIE U clIa0ble 3JEKTPOIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHbIE peakin Ha HOHBL. [IOHATHE O THAPOIIN3E CONEH.

Xumuyeckuii IKChepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE DIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLECCa JTUCCOIMAIIMU KHCIOT, IIEJIOYEed U  COJIer
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIJIEJIECHUE Tas3a, oOpa3oBaHHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX — MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIbHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJEHCTBHE C MeETaUlaMU, HEMEeTa/llaMH, IIeJIo4aMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEWIHMe XJIOpUIbl U HX
Hax0XJICHUE B MPUPOJIC.

O6mast xapakrepuctuka 31emMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOECHHS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (HU3NYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUUYECKHe CBOMCTBA. OKCHUABI CEpbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii kucnoThel. Coau CEpHON KHUCIIOThI, KAUECTBEHHAs PEaKLMs Ha
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cyiabdaT-uoH. Haxoxnenue ceppl U €€ COSAMHEHHM B MpPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKHUCIEHHUS. A30T, pacnpOCTPaHEHHE B MPUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
bu3nYecKue 1 XUMUICCKHAE CBOMCTBA, MOJydyeHrne u mpuMeHerne. Com aMMOHWS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb30oBaHWEe HUTPATOB U COJIEW aMMOHMS B KayeCTBE MHUHEPaIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCTIOTHBIE MOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,
aloTponHeie Moaudukamuu Gochopa, U3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxcug docdopa (V) u dochopHas kuciaora, Pu3NIecKue U XUMHUIECKUE CBOICTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

OO6mas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  aJuIOTPOIHBIE
MOAU(UKAIIUKM, PACHPOCTPaHEHUE B TpHUpoAe, (PU3MYECKUEe U XUMHYECKUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMCTBME Ha >KUBBIE OPTraHU3MBI,
MOJIYYCHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (IV), rumoresa riaoOalbHOrO TMOTEIJICHUS KIWMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
nojayyeHue W TnpuMeHeHue. KauecTBeHHass peakuusi Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[lepBoHaUaIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKTBl UX TMepepaboTku (O€H3UH), UX POJb B OBITY W IPOMBIIIJIEHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, Oelkax, yrieBojax — U ux
poJiM B JKHM3HM 4YeJloBeKa. MarepualbHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COSTUHCHUM.

Kpemnuii, ero ¢usnueckue H XHUMHYECKUE CBOMCTBa, TMOJyYEHUE W
npumeHenune. CoeanHEHHS KpemMHHUsT B mpupoje. OOmme mnpeacTaBieHUs 00
okcuae kpemHusa (IV) u kpemuueBoi kuciore. CHIMKAThl, UX HCIIOJb30BAHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. BakHelIne CTpoUTeIbHbIE MaTepHallbl: KepaMuKa,
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CTEKJIO, IIEMEHT, 0eTOH, xene300eToH. [Ipobiempl 6€30MacHOTO MCTOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPUJI-MOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajJoreHOB M HX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl ©u €€  COEQUHEHUSMH  (BO3MOXKHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YCHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON PEaklMK Ha Cyab(dar-
WOH W HAOJI0JieHWEe TpHu3Haka e€ MPOTEKaHUs, O3HAKOMIIEHHE C (HU3UYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
KaueCTBEHHBIX pPEaKIMii Ha MOH aMMOHHS U (ochaT-uOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCcOpOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTa3a, MoJyueHHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YyYEHHE NPU3HAKOB HUX MPOTEKAHMS, O3HAKOMJIEHUE C
MPOAYKIIMEH CHUJMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TnonoxeHus B llepmogmdeckor cucrteMe XUMUYECKHX dyeMeHToB [[. U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtammyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
CIOoCOOBI TIONy4eHUs] MeTaioB. [loHATHE O KOPpPO3WU METAIOB, 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. MeHpaeneeBa, CTpO€HHME MX aTOMOB, HAXOXKJICHHUE B NPHUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u
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TUJIPOKCUIBl HaTtpusi W Kanuda. [IpuMeHeHHWe MIeNOYHBIX METaIOB W HX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuognueckon cucreMe xumudeckux snemeHToB JI. M. MenaeneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIo10keHre B [leproindeckoi cucteMe XUMUYECKUX JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoe€HHE aToMa, HaxoXJIeHUEe B mnpupore. Duznmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (11) u xenesa
(IIT), nx cocraB, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTPOLIECCA TOPEHHUS Kee3a B KUCIOPOAE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(IT) u xeneza (III), mequ (I1), HaGnrOAEHNE W OMUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAaMU HATpus, Kalusg M Kalblugd (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 1o TeMe «Baknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM JKM3HU 4YeEJIOBEKAa. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTs, nanee — [1/IK). Ponb xuMun B perieHu# 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mescnpeomemmnbnie ceasu

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 37 ot 14.02.2024. VcnonHutens: AxmeTasiHoB U.3. r.I’BJTEKTPOHHbIﬁ
CtpaHuua 461 us 743. CtpaHuua cosgaHa: 14.02.2024 09:38 =¥ TATAPCTAH



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

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCupUKalusi, MepUOJUYHOCTh, HAOIIOACHHE,
OKCIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJEJb, SBJICHHE, MAPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToOM, D3JEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PaAHMOAKTUBHOCTb, MOJIEKYJA, 3JIEKTPUUYECKUI 3apsiji, MPOBOJHUKH,
NOJIYIPOBOJHUKH, JTUAJIEKTPUKHA, (POTOINEMEHT, BEUIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixanwe, Ouocdepa, IKOCHCTEMA, MHUHEPAIbHbBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

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

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAUM U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAUI0, NOHMMAaHWs 3HAYEHUs XWMHWYECKOM HAYKH B KU3HHU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpa:KIaHCKOr0 BOCIIUTAHUSA:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAJIAX MEXKIMYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEACHUE W TIOCTYNKM CBOMX TOBApUIIECH C MO3ULUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MMO3HAHUSA:

MHPOBO33PEHYECKUE TPEJICTABICHNUS O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAYKH U COCTABJISIOLIME
OCHOBY Il TIOHUMAaHUsI CYIIHOCTH HAyYHOW KapTUHBI MHUpa, TPEACTaBICHUS 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, HEOOXOAMMBIC I OOBICHCHHUS HAOJIOMACMBIX IPOIECCOB M SBICHHM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYyJIBTYpPhl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN
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JUTEPATYPOH, TOCTYIMHBIMA TEXHUYECKUMH CPEICTBAMH HWHGOPMAITMOHHBIX
TEXHOJIOTHI;

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

4) popMmupoBaHus KyJIbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs IMPEJAMETHBIX 3HAHUUW 1O XUMHUHU, OCO3HAHHBIA BBIOOP
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(ECCHOHATIBHOM Cpefe;

6) 3K0JI0TrNYeCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIIENH TPUPOJHON CPEIOH, I TOBBIIICHUS
YPOBHSI  DKOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUS TIJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
NPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U JIPYTOeE.), KOTOphIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM
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HAyYHOW KapTHUHE MHUPA, U YHUBEpCATIbHBIC yueOHbIE NeHCTBUs (TT0O3HABATEIBHEIE,
KOMMYHUKATHBHBIC, PETYJISTHBHBIC), KOTOphIE oOecneunBaioT (HOPMHUPOBAHUE
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 TMOHSATUM (BBIICISITH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH VISl KIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB M XUMHUYECKHUX PEaKIIHi,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENIN, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3aj1a4, ¢ YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBJIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciieoBare/IbCKHe AeiCTBUS:

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

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIMd W IIPOBEIACHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTHUBOPECUUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;
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YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aIpOChl MPHU MOUCKE U 0TOOpe
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCMHOJIb30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh pEIIAEMble 3aJaull HECIO0XHBIMA CXEMaMH, JHarpaMMaMu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE NeHCTBHA:

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

YMEHUSl  NPEJCTaBIATh  MOJYyYEHHbIE  pe3yibTaThl  IO3HABATEJIBLHOMU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4eOHOTrO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINPEICICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOUpaTh Hanbosiee 3PpPeKTuBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO PE3yJbTaTa 3asBICHHON 1I€JIM, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI
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NeUCTBUM, crenupudecKkue s TpeAMETHOW o0mact  «XUMHS», BHIBI
JNEATeIbHOCTH 1O  TMOJYyYEHHI0O HOBOIO 3HAHWS, €ro  HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX TMOHSTHI: aToM, MOJIEKyIa,
XUMHYECKUN JIJIEMEHT, IMPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JI€MEHTa B COCIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU 3 EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, pPaanycC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(poreHTHAsE KOHILIEHTpAIsi) B PacCTBOPE;

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

e HCINOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJIg COCTaBJICHHS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIca Ilepunomnueckoro 3akonHa JI. WM. Mengeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXpPAHEHHs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTaJpo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, maibsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepuomnueckass cucTteMa XuMHYeckux siemeHToB [J[. H.
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
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XUMUYECKHUX DJIEMEHTOB (COCTaB M 3apsij spa, 001Iee Yuciio dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

e KJIACCH(PUIIUPOBATh XHUMHYECKUE IJIEMEHTHI, HCOPTAHMYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

e XapaKTEepHU30BaTh (OMUCHIBATH) OOIME XUMUYECKHUE CBOMCTBA BEIICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

e BBIYUCIISITH OTHOCHUTCIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO JJIEeMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

e TPUMEHATH OCHOBHBIC OTICPAIMHA MBICIUTEIHHONU NEATCIHOCTH — aHau3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

e CIEAOBaTh TMpaBWJIaM  TIOJB30BaHUS ~ XMMHUYECKOW  TOCYAOM U
7abopaTopHbIM  000pYy/IOBaHHMEM, a TaKKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MacCOBOM JOJIEM PACTBOPEHHOIO BELIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K konIy 00yueHus B 9 Kj1acce peIMETHBIC Pe3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PacKpbhIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TOHSATHH: XUMHYECKUUN
DJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, aHWOH, IMPOCTOE BEIICCTBO,
CJIOKHOE BEIIECTBO, BaJICHTHOCTH, 3JIEKTPOOTPHUIATEIHHOCTD, CTEICHb
OKHUCJICHHS, XUMUYECKasl PEaKIusl, XUMUYECKasi CBSA3b, TEIJIOBOU AP (HEeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEAJICKTPOJUTHI, DJIEKTPOJIMTUYECKAS JTUCCOIMAIINS, PEaKIUU HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U
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HEOOpaTUMbBIE pPEaKINH, OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIC PEAKIIHNH,
OKHCJIUTENIb,  BOCCTAHOBHUTEIb, OKHCJICHHE M  BOCCTAHOBJICHHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTaJTN4YecKas), KpUCTAJIMYecKas pemnéTka, KOppo3us METaJlIoB,
CIJIaBbl, CKOPOCTb XHMMHYECKOW PpEAKUHUH, IMPEAeIbHO JOIMyCTUMas
xoHuenTpanus [1/IK Bemecrna;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHWYECKUX TMOHITUH H
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;

e HCIOJIb30BaTh XUMHYECKYI0 CHMBOJHUKY JJI1 COCTaBJieHUs (QopMyi
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIU;

e OIpPENETSATh BAJCHTHOCTh U CTETICHb OKUCIICHUSI XUMUUYECKUX DJIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OMpeNeIEHHOMY KJIacCy COeIMHEHUM 1o (opMyniaM, BHUI XHMHUYECKOMN
CBs3U (KOBaJICHTHAs, WOHHAS, MeTaUIM4YecKas) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps] MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

e packpeiBaTh cMmbich Ilepuognueckoro 3akona J[. WM. MenngeneeBa u
JICMOHCTPUPOBATh €r0 IOHMMAHMWE: OINHUCHIBATh U XapaKTepPU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
pa3nivyath TMOHSTHS «rJaBHas mnoAarpynna (A-Tpynma)» u «moOouyHas
noarpynmna (b-rpynma)», manele u OOJBIINE IEPUOIBI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMM ~ XApPaKTEPUCTHUKAMH  CTPOCHHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 2JIEMEHTOB M UX COCAUHCHUMN B
npejesiax MaJibIX MEPUOJIOB M TJIABHBIX MOATPYIN C YYETOM CTPOCHMS UX
aTOMOB,;

e KJacCUPUIIMPOBATH XMUMHUYECKHUE AJIEMEHTHI, HEOPTAaHMYECKHUE BEILECTRA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

e XapakTepu3oBaTh (OMHUCHIBaTH) OOIIME M CIEHUPUUYECKUE XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

e COCTABJSITh YPaBHEHUS HJIEKTPOJUTUYECKOM JUCCOLMALMM  KHUCIOT,
1IEJIOYEN U COJIEH, TTOJIHBIE U COKPAILIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO
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oOMeHa, ypaBHEHHUS PEAKIUW, TOATBEPKIAIONMINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;

e pacKphIBaTh CYIIHOCTh OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS 3JICKTPOHHOTO OajaHca 3TUX peaKIni;

e TIPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

e BBIUHCIATH OTHOCUTENBHYIO MOJIEKYJISAPHYIO W  MOJSIPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

e CcOONIOAATH  TpaBWIA  MOJB30BAHMS  XUMHUYECKOM  TOCyqoll U
7ab0opaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpameHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMHU 110 BBIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

e TMPOBOJWUTH  PEAKIMH, TOATBEPXKIAIONINE  KAYEeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPHUI-, OpOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, TUAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

e TPUMEHATH OCHOBHBIE OTEPAIMU MBICTUTEIHHONU NEATEILHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3aIlMi0, BBISBICHHE
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H

MBICJICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosmuecTBo yacos
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Paznea 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
XuMus — BaxHas 00J1acTh

11 €CTCCTBO3HAHUS U 14 ) bubmuoreka [IOK

’ MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837¢

yeJioBeKa

12 BertectBa 1 xuumudeckue 12 1 1 bubnunoreka LIOK

' peaxImu https://m.edsoo.ru/7f41837¢

Uroro no pazueny 26

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
21 Boznyx. Kucnopon. Ilonsitue 10 | | bubmmnoreka HOK

' 00 okcumax https://m.edsoo.ru/7f41837¢
) Bonopoa.Ilonstue o kucnorax 4 1 bubnmorexa LIOK

' U COJISIX https://m.edsoo.ru/7f41837¢c
)3 OcCHOBHBIE KJIacChl )3 1 4 bubmmnoreka HOK

' HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837c
24 Boga. PactBopsl. [lonsitue 06 12 5 bu6muoreka [JOK

' OCHOBAHMSIX https://m.edsoo.ru/7f41837¢

Hroro no pazneny 54

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

Xumuuyeckas ¢cBsi3zb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE P€aKIuu
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Ilepronnueckuii 3aKOH U

I[TPOT'PAMME

31 [Tepuonnueckas cucrema 10 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIUTENBHO- 11 bubmorexa [IOK

https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunorexa LIOK
Hroro mo pasery 21 https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 1 bubmorexa HOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 102 1
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9 KJIACC

anemeHToB [VA-rpynnsl. Yriepon n

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BenecTBO M XUMHYeECKHE peaKIun
11 [ToBTOpEeHUE 1 yroyOneHue 3HAaHUIA 9 | bubmmoreka [JOK
' OCHOBHBIX pa3/IeioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 DNEKTPOIUTHYECKAs TUCCOLUAITHS. | bubnnoreka [JOK
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
13 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 9 1 bubmmoreka [JOK
' peaximi https://m.edsoo.ru/7f41a636
Hroro no pazgeny 19
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
21 OO0m1as XxapakTepucTUKa HEMETAIIOB 4 bubmuoreka [IOK
) Bomopon.Bona https://m.edsoo.ru/7f41a636
) OO11ast XapaKTepUCTHKA XUMHUYECKUX 7 1 1 bubmuorteka [IOK
’ snementoB VIIA-rpymisl. [anoreHs: https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 3ne§eHT01§) VIApr nbl. Cepa u eé 10 brbmmorexa [TOK
) PYIHIBL L-€p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mias XxapakKTepruCTUKa XUMHIECKIX
2.4 aneMeHToB VA-rpynmsl. A30T, pochop u ux 16 1 Bubmmorexa [IOK
' PYTHEL. ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
)5 OO0mas XxapakTepuCcTUKa XUMHIECKIX 16 | ) bubnmnorexa [JOK

https://m.edsoo.ru/7f41a636
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KPEMHUU U UX COCTUHEHUS

Uroro no pazgeny 53
Pasznea 3. Mera/iibl M MX COCIUHEHUS
bubnmoreka [IOK
A i 4
3 Obmue cBofcTBa MeTaNIOR https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
2 B 7 1
3 aXKHEHUIIe MeTaJUIbl U UX COCIUHCHUS 9 hitps://m.cdsoo.ru/7f4 12636
Hroro no pazgeny 23
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 6 Bubmorexa HOK
' B P https://m.edsoo.ru/7f41a636
Hroro no pazgeny 6
HazBanue MmoayJist
PesepBHOE BpeMs 1 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102

[okymeHT co3aaH B anekTpoHHon copme. Ne 37 ot 14.02.2024. NcnonHutenbs: AxmeTasiHoB U.3.

Ctpanuua 474 n3 743. Ctpanuvua co3paHa: 14.02.2024 09:38

Il INIEKTPOHHBIN
=¥ TATAPCTAH


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

HOYPOYHOE INIVIAHUPOBAHUE

8 KUIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
| [Ipenmer xumuu. Poiap XuMUM B KU3HU 1 bu6mmoreka [IOK
yejoBeka. Tema u BemecTa 01.09.2023 = https://m.edsoo.ru/ff0d210c
2 IToHsTHE 0O METOMAX MO3HAHUS B XUMHUH 1 bubmorera [JOK
A 02.09.2023 = https://m.edsoo.ru/ff0d227¢
[IpakTuueckas padora Ne 1 «IIpaBuna
3 paboThI B 1a0OpATOpUH U IPUEMBI 1 | bubnuorexa [JOK
oOparteHus ¢ 1a00paTOpHBIM 05.09.2023  https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
4 YucTteie BemecTBa U cMecH. CriocoOb! | bu6mmoreka [JOK
paszeneHus cMecei 08.09.2023 | https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
5 «Pa3nenenue cmeceii (Ha mpumepe 1 1 bubmmorexa [TOK
! . PrMED 09.09.2023 | https://m.edsoo.ru/ff0d28¢8
OUYMCTKH MTOBApEHHOM COJIN)»
6 ATOMEI 1 MOJIEKYJIbI 1 bubmorera [TOK
Y 12.09.2023  https://m.edsoo.ru/ff0d2a6¢
7 OTHOCHTENbHAS aTOMHAs Macca. | bubmuorexa [JOK
OTHOcHTENbHAsA MOJIEKYJISIpHAs Macca 15.09.2023  https://m.edsoo.ru/ff0d323c
PacuerHnast 3aga4a: « BelunciieHus
g 0 XUMHYEeCKUM (popMyJiam» | bubmuoreka [IOK
BoluncieHne 0OTHOCUTEIbHOM 16.09.2023  https://m.edsoo.ru/ff0d323¢
MOJIEKYJISIPHO# MacChl BelleCTB 10
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popmy.re.
9 MaccoBast 101 XUMAYECKOTr'0 dDJIEMEHTA bu6mmoreka [IOK
B COCJIMHECHUM 19.09.2023 | https://m.edsoo.ru/ff0d350c
10 XHUMHUYECKUE IIEMEHTBI. 3HAKU bubnmoreka [JOK
(CMMBOJIBI) XUMHYECKHX JIEMEHTOB 22.09.2023  https://m.edsoo.ru/ff0d2be8
[IpocTbie 1 cnOXKHbBIE BEHIECTBA.
CamocTosiTenpHast paboTa 1Mo Teme :
11 Brruuciaenne MaccoBoM goJIst bubmoreia HOK
A 23.09.2023 = https://m.edsoo.ru/ff0d2a6¢
XUMHUYECKOT0 3JIEMEHTA B JAaHHOM
BEIIIECTBE
3aKOH IMOCTOSTHCTBA COCTaBa BEIIECTB.
12 Xumnueckas popmyna. BaieHTHOCTD bubmmorexa LOK
pMyIa. 26.09.2023 | https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHUX JIEMEHTOB
Onpenesienne BaJeHTHOCTH 110
13 do pMH.He CocraBJienue ¢gopmyJ1 o bubmmorexa LHOK
pMyJe. pMY 29.09.2023  https://m.edsoo.ru/ff0d2eae
BaJICHTHOCTH
KonuuectBo BemiectBa. MoJib.
Monspnas macca. CaMocTosTebHAs
14 abora o Teme : CocraBnenue Gopmyn bubmmorexa [TOK
P ’ Py 30.09.2023 | https://m.edsoo.ru/ff0d5230
o BajieHTHOCTU. Ompesiesienne
BaJICHTHOCTH 10 (popmyiie
15 ATOMHO-MOJIEKYJISIPHOE YUEHUE bubmorexa HOK
YEP - 03.10.2023 | https://m.edsoo.ru/ff0d2d50
16 DOU3NYeCKne U XUMAYECKHUE SIBIICHUS. bu6mmorexa [IOK
XuMHUecKas peakius 06.10.2023 | https://m.edsoo.ru/ff0d37fa
17 [Tpu3Haky U ycloBUs MPOTEKAHUS bubnuorexa [IOK
XUMUYECKHUX PeaKni 07.10.2023 = https://m.edsoo.ru/ff0d3al6
18 IIpakTyeckas padora Ne 3.
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IIpu3Haku XUMHYECKHUX peakuuii 10.10.2023
19 3aKOH COXpaHEHHMS MaCChl BEILIECTB. bubnnoreka [HOK
XHUMHUYECKUE YPABHEHUS 13.10.2023  https://m.edsoo.ru/ff0d3b88
20 CocraBJjieHHe YpaBHEHUit bubnmoreka [JOK
XHM.peaKkuuii 14.10.2023 | https://m.edsoo.ru/ff0d3b&8
Boruncnenus konuuecTBa, Maccol
21 BEILECTBA 10 YPABHEHUAM XUMHUYECKUX bubmmorexa [IOK
. 17.10.2023  https://m.edsoo.ru/ff0d5708
peaxuit
OcHOBHBbIE THIIBI XUMUYECKHX
peakuuii. Kitaccupuxanus
XMMHYECKMX PeaKIHuii Mo pa3HbIM
2 NPU3HAKAM: YUCJIY M COCTABY bubnnorexa [HOK
HCXO/HBIX BelleCTB U MPOAYKTOB 20.10.2023 = https://m.edsoo.ru/ff0d3b&8
peaKkuuu, NOrJI0IEeHUI0 WIH
BbI/IeJICHUIO SHEPTUH, HAJTMYHUIO U
OTCYTCTBHIO KaTaJIu3aTopa
Knaccudukanus XumMruueckux peaxiuii
23 (coenmuHeHuUs, pa3IokKeHUs, 3aMELLICHNS, bubmmorexa [OK
21.10.2023  https://m.edsoo.ru/ff0d3{34
o0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
24 sHIMKIoNeauCT. O6001mIEeH e U bubmorexa HOK
. 07.11.2023  https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3alMsl 3HAaHUH
BblunciieHus 10 ypaBHEHUSIM
XMMHYECKOH peakluu: KoJu4ecTBa
25 BelleCcTBa, Mapccm I;o HU3BECTHOMY Bubmmorexa LIOK
10.11.2023  https://m.edsoo.ru/ff0d3b88
KOJIM4eCcTBY BelllecTBa, Macce
peareHTOB WM NPOJYKTOB peaKuuu
bu6mmoreka [JOK
26 KonTponbnas padota Nel o teme https://m.edsoo.r/f0d4290
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«BeniecTBa U XUMHUYECKHUE PEAKLIHI 11.11.2023
Bo3nyx — cMmech razon. CoctaB
27 Bo3ayxa. Ilocrosnnas ABoraapo. 3aKoH bubmnorexa [IOK
AT . APO- 14.11.2023  https://m.edsoo.ru/ff0d448e
ABoraapo. MosipHbiii 00beM
I'azo00pa3Hoe cocTosiHUE BelecTBA.
28 OTHOCUTEILHAS IJIOTHOCTH I'a30B bubmorexa LOK
. ) 17.11.2023  https://m.edsoo.ru/ff0d4790
Pemenue 3ana4 mo 1aHHoi TemMe
TennoBoii 3 PeKT XUMUIECKOI
79 peaKuuHu, MOHATHE O TEPMOXUMUYECKOM bubnuorexa [JOK
YPaBHEHUH, FK30- U SHAOTEPMUYECKUX 18.11.2023 | https://m.edsoo.ru/ff0d4790
peaKImsIX
Tomnuso (HeE(dTH, Yroab U METaH ).
30 3ar }ISHGIEI/ICq];OS ¢ a, CII0COOBI z:ro bubmmorexa LHOK
P xS, 21.11.2023 | https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALCHUS
Brrunciaenus o00n€ma, KoJIM4ecTBa
31 BEIIECTBA ra3a o €ro N3BECTHOM bubmnorexa LIOK
B . M 24.11.2023  https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEILECTBA WK 00BEMY
Brrunciaenust 00,6M0B ra30B O
32 aBHEHUWIO PEaKIINH Ha OCHOBE 3aKOHA bubmnorexa [IOK
P . peartt . 25.11.2023 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUN T'a30B
13 KHCIIOpOox — 3IIEMEHT M IIPOCTOE bubnmorexa IIOK
BEILIECTBO 28.11.2023 https://m.edsoo.ru/ff0d5708
34 Croco0bI MOJTyueH st KUCIOPO/Ia B Brbmmorexa LIOK
71a00paTOpUU U MPOMBIIUIEHHOCTH 01.12.2023 https://m.edsoo.rw/ff0d5708
[TpakTrueckast padota Ne 4 o teme bubnnorexka [HOK
35 "TToyueHre U cOOUpaHIe KUCIOPOIa https://m.edso0.ru/ff0d5708
fyHene VHp im fuenopons, 02.12.2023
W3Yy4YEHUE €ro CBOMCTB
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O30H — amI0TpOITHAS MO (DUKATIHS bubnmoreka [JOK

36 K 1 https://m.edsoo.ru/ff0d5708
kucaopona. Kpyrosopor kuciopona B 05.12.2023 ps://m.edsoo.ru.
pupoze
Bonopon — snemMeHT u mpocToe bubmunorexa LIOK
BemecTBo. CriocoObl MoTyyeHHs https://m.edsoo.ru/ff0d5708

37 0 1
BOZOPOJA B 1Ja0OPATOPHUH U 08.12.2003

IIPOMBIINIJICHHOCTH. Hcnons3oBanne
BOAOpOJa B KAUECTBC TOILIMBA

[IpakTrueckas padora Ne 5 o reme bubnnorexa [HOK
38 "T1 0 1 1 https://m.edsoo.ru/ff0d5708
OJIyYEHHE U CO Unpaime BOJIOPO/IA, 09.12.2023 p
U3yUYEHHE €TI0 CBOMCTB
BoruunciieHus mo ypaBHeHUAM bubnuorexa [IOK
XHMHUYECKOH peaKuu: KOJIN4ecTBa https://m.edso0.ru/ff0d5708
39 BellecTBa, 00béMa, Macchl MO 1
HU3BECTHOMY KOJIMYeCTBY BelllecTBa, 12.12.2023
00BbEMY, Macce peareHToB MU
NPOAYKTOB peakuuu
40 Konrponsnas pabora Ne 2 o teme ) i bubmorexa IIOK
"Bosmyx. Kucmopos. Boxopon " 15.12.2023 https://m.edsoo.ru/ff0d5708
Baskneimue Kiaaccobl
HEOPraHUuYeCKUX BeleCTB.
P III bubmuorexa [JOK

41 Omnpenesienne, cOCTaB, 1

16.12.2023 | https://m.edsoo.ru/ff0d4614
HOMEHKJIATYpa, KJaccupukanus

OKCHIO0B.

CocTaB ¥ Ha3BaHHS KUCIIOT.

4 Knaccudukanus kucinor. Onpenenenue, | bubmuorexa [JOK
COCTaB, HOMEHKJIATypa, KIacCUDUKAIUS 19.12.2023  https://m.edsoo.ru/ff0d497a
U CTPYKTYpHBbIE€ (POPMYIIBI KUCITOT
[okymeHT co3aaH B anekTpoHHon copme. Ne 37 ot 14.02.2024. NcnonHutenbs: AxmeTasiHoB U.3. 0 INEKTPOHHbIA

Ctpanuua 479 n3 743. CtpaHuua cosgaHa: 14.02.2024 09:38 =¥ TATAPCTAH


https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

CocraB 1 Ha3BaHHUS OCHOBAHHMIA.
Knaccudukanmst ocHOBaHHUIA.
43 Onpenenenue, cOCTaB, HOMEHKJIATYpa, bubmorexa HOK
22.12.2023  https://m.edsoo.ru/ff0d4ae2
KJ1accu(uKanus U CTPyKTypHBIE
(bopMyIIbI OCHOBAHUH
Comu. Onpenenenue, COCTaB,

44 HOMEHKJIaTypa, Ki1accuduxanus u bubnmoreka [JOK
CTPYKTYPHBIE (JOPMYIIBI COJICH. 23.12.2023 | https://m.edsoo.ru/ff0d4dd0
Cocrasnenue hopMyIl coiel.

O06001IeHNEe U CHCTEMAaTH3aIs 110
45 Teme: Baxknerime Kiacchl bubmorexa HOK
26.12.2023 | https://m.edsoo.ru/ff0d4dd0
HEOPraHWYECKUX BELIECTB.

46 XuMHUYECKHEe CBOMCTBA OCHOBHBIX bubmuorexa [JOK
OKCHJIOB 09.01.2024 | https://m.edsoo.ru/ff0d50d2

47 XuMHYeCKHe CBOMCTBA KUCIOTHBIX bubmuorexa [JOK
OKCH/IOB. 12.01.2024 @ https://m.edsoo.ru/ff0d542¢
dusznyeckre ¥ XUMUIECKHUX CBOMCTBA
KHCJIOT: U3BMEHEHUE OKPACKU

43 VHJIUKATOpa, B3aUMOJEHUCTBUS C bu6mmoreka [IOK
MeTallaMH. Psii akTHBHOCTH METaJJIOB. 13.01.2024 | https://m.edsoo.ru/ff0d59¢e2
Peakmuu 3amemenus. . [lorstue 00
WHIUKATOpax
XuMHu4ecKre CBOMCTBA KUCJIOT: bubmuorexa [JOK

49 B3aUMO/IEHCTBHSA ¢ OKCHIAMMU https://m.edsoo.ru/ff0d5708
MeTaJ/LI0B, OCHOBaHusiMH. Peakuun 16.01.2024
oOMeHa.

50 IpakTuyeckas padora 6 mo Teme: BH6J.H’IOTGK3 LOK
XHuMHYecKHe CBOICTBA KHCJIOT 19.01.2024 = https://m.edsoo.ru/ff0d5708
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51 du3HUecKUEe U XMMUYECKUX CBOWCTBA Bubmorexa IIOK
PacTBOPUMBIX OCHOBAHUM: 20.01.2024 hitps://m.edsoo.ru/ff0d5708
XuMHYECKHX CBOICTBA bubnmoreka [JOK
HEepPaCTBOPUMBbLIX OCHOBAHUIA. https://m.edsoo.ru/ff0d5708

52 P

a3.110>1<eﬂfle HEPacTBOPHUMBIX 73.01.2024
OCHOBAHMIi IPH HArPeBaHHUH.
Peakuuu pasioxenus
IIpakTuyeckasi padora 7 no reme: bubnuorexa [JOK

53 XumMHuYecKue CBOMCTBa https://m.edsoo.ru/ff0d5708
PACTBOPUMBIX H HEPACTBOPHMBIX 26.01.2024
OCHOBAHMU

54 Am@orepHocTb. AMpoTepHbIE brbmorexa LIOK
OKCHbI U THAPOKCH/IBI. 27.01.2024 | https://m.edsoo.ry/ff0d5708

bubmuoreka [JOK

55 XUMUYECKUE CBOKCTBA COJEH 30.01.2004  hitps://m.edsoo.rw/ff0d5708

bu6mmoreka [JOK

56 :

Obo6menue mo Teme: Owennt 02.02.2024 |  https://m.edsoo.ru/ff0d664e

57 00600 : 0

ob0urenne no reme: OKcUabI 03.02.2024
bu6mmoreka [JOK

58 : K
Obobmenue no reme: Kucnorer 06.02.2024  https://m.edsoo.ru/ff0dfee2

59 : K
O0600menue nmo reme: Kuciaorsl 09.02.2024

60 O606menue nmo teme: Pacreopumpie bubnuorexa [JOK
OcHoBanus 10.02.2024  https://m.edsoo.ru/ff0d67ca

61 O06001meHue no Teme:
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HepacTBOprMbIe OCHOBaHMS 13.02.2024

0O00011enue mo teme: Coun

62 (cpenHue): HOMEHKJIATYPA, COCO0BI 1 bubmmorexa LIOK
PEAHHC): ypa, cI 16.02.2024  hitps://m.edsoo.ru/00ad9474
NMoJIiy4eHHusl, XHMUYeCKHe CBOICTBA
bubmuorexa [JOK
63 006006 :C 1
ODHICHHE O Tee: o1l 17.02.2024  https://m.edsoo.ru/f0d5708
64 I'eneTnyeckas cBsI3b MEXy KiaccaMmu 1 bubnmoreka [JOK
HEOPraHWYECKUX COCAMHEHUM 20.02.2024  https://m.edsoo.ru/00ad9a50
IIpakTnyeckas padora 8
«BbInoTHeHNE ONBITOB
’ bubmuorexa [JOK

65 JAeMOHCTPUPYIOILIUX FreHeTHYECKYI0 1 1
CBSI3b MEK1y OCHOBHBIMH KJIACCAMU

23.02.2024  https://m.edsoo.ru/ff0d5708

HCOPraHNICCKHUX

bubmuorexa [JOK

i 1
66 OBobmierHe 1 cHCTEMATH3AIMS SHAHUT 24.02.2024  https://m.edsoo.ru/00ad9ch2

[Tpaktuyeckas padora Ne 9. Pemenue

67 SKCHEPUMEHTAIBHBIX 33/]1a4 110 TEME 1 1 bubnunorexa [JOK
«OCHOBHBIE KJIACCHl HEOPraHMYECKHUX 27.02.2024  https://m.edsoo.ru/00ad9b7c
COCTUHEHUIN)

Konrtponsnas padora Ne3 o reme
68 "OCHOBHEIE KJIaCCHI HEOPTaHUYECKHUX 1 1 bubmorexa LHOK
o P 01.03.2024 | https://m.edsoo.ru/00ad9ela
COeTUHEHHH
Bopna xak pactBoputens. HacbleHHbIe
69 W HEHaCBIIIEHHEIE pacTBOPLI. MaccoBas 1 bubmorexa LOK
B P PEL- 02.03.2024 | https://m.edsoo.ru/ff0d5b40
JI0JISI BEILIECTBA B paCTBOpE
Konunenrpamus pacTBoOpoB.
70 Maclclonaﬂp I(I).]m p aCTBop €HHOr0 1 bubnnorexa LIOK
el it 4 05.03.2024  htps://m.edsoo.ru/f0d4ddo
BellleCTBA
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[IpakTuueckast padora Ne 10 mo Teme

71 «IIpuroToBiieHHE PaCTBOPOB C bubnmoreka [JOK
onpeaecseHHON MacCOBOM J10J1eH 08.03.2024 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA»

DJIeKTPOJMTHI U HEIJIEKTPOJIHUTHI.

7 MexaHu3M 3J1eKTPOTUTHYECKOM bubmumoreka [IOK
aucconuanuu. Monnl. Katuonnl u 09.03.2024 | https://m.edsoo.ru/ff0d4f42
AHMOHBDI.

OcHOBHBIE 10J103KEHUST TEOPUH
JIEKTPOJTUTHYECKOH THCCONUALMH.

7 DJIeKTPOJIMTHYECKAS] TUCCOIUALNS bubnuorexa [JOK
KHCJIOT, 1Iej104eii, coJeid. CBoiicTBa 12.03.2024  https://m.edsoo.ru/ff0d587a
HOHOB. CTeneHb IMCCONUAIUM.

CuiibHbI€e H cJ1a0ble 3JIeKTPOJIUTHI
bu6mmoreka [IOK

74 Peaknuu noHHOro 00MeHa 15.03.2024 https://m.edsoo.ru/ff0d5708
XuMHYecKHe CBOMCTBA KUCJIOT B bubnuotexa [JOK

75 cBeTe l'lpeJICTaBJIeHljﬁ 00 16.03.2004 https://m.edsoo.ru/ff0d5708
JIEKTPOJTUTHYECKOH THCCONUANH
XuMu4ecKue CBOCTBA OCHOBAHHMH B bubmuorexa [JOK

76 cBeTe npeHCTaBnemvlﬁ 00 19.03.2004 https://m.edsoo.ru/ff0d5708
JIEKTPOJTUTHYECKOH THCCONUANH
XuMHYeCKHe CBOMCTBA CoJIeil B CBeTe bubnmnoreka [JOK

77 NnpeacTaBJjieHui 00 ) 22.03.2004 https://m.edsoo.ru/ff0d5708
3JIEKTPOJUTHYECKON JUCCONMALMT
Boruuciienust maccbl NPOAYKTa bubnnoreka [JOK

78 peaKkuuM 1o U3BeCTHOM Macce OTHOI0 3.03.2004 https://m.edsoo.ru/ff0d5708
M3 MCXO/JHbIX BelIECTB, B3ITOI0 B

[okymeHT co3aaH B anekTpoHHon copme. Ne 37 ot 14.02.2024. NcnonHutenbs: AxmeTasiHoB U.3. r'aﬂEI{TPOHHbM
CrpaHuua 483 ns 743. CTpanuua cosgana: 14.02.2024 09:38 =¥ TATAPCTAH


https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

BH/IE PACTBOPA, COIEPKAIIET0
onpeneJéHHYI0 MacCOBYIO 10110
PAacCTBOPEHHOI0 BellecTBa
IIpakTnyeckas padora 11 Pemenne bubmumoreka [IOK
IKCNEPUMEHTAJBHBIX 3224 110 TeMe: https://m.edsoo.ru/ff0d5708
79 . 1 1
Teopust 3J1eKTPOIUTHYECKOM 02.04.2024
JUCCOIHAIIHH
[ToBTOpenue u 0000IIEHUE 110 TEME: bubmuorexa [IOK
20 «INEKTPOIUTUYECKAS TUCCOITUALIHS. 1 https://m.edsoo.ru/ff0d5708
CamocTosiTenpHas paboTa 1Mo TeMe : 05.04.2024
«INEKTPOIUTUYECKAS TUCCOIUALIUS
21 Knaccudukarust XAMAYECKHX ) bubnmorexa [IOK
ATIEMEHTOB. 06.04.2024 https://m.edsoo.ru/ff0d5708
[lepuoauueckuii 3aKOH U
82 Ilepuoanueckas cucTeMa XUMHYECKUX 1 Bubmorexa ITOK
P 09.04.2024 | https://m.edsoo.ru/00ada52¢c
anemenToB /I. 1. Menaeneera
83 Ilepuoapl, rpynnbl, IOATPYIIbI 1 bubmorexa LIOK
P - TPY ’ py 12.04.2024 | https://m.edsoo.ru/00ada52c
84 Crtpoenue atomoB. COCTaB aTOMHBIX | bubnunoreka [JOK
sanep. N3oTomsl 13.04.2024 | https://m.edsoo.ru/00ada342
25 JHepreTu4yecKkne ypoBHH M 1 bubnunorexa [JOK
MOJAYPOBHH aTOMA; S-, p-, d-opouTanu 16.04.2024 | https://m.edsoo.ru/ff0d5708
CTpoeHue AIIeKTPOHHBIX 000I0YEK
86 aToOMOB 3J1eMeHTOB Ilepnoanueckoi 1 bubmorexa LOK
PHOA 19.04.2024 | https://m.edsoo.ru/00ada6bc
cuctemsl J[. 1. Menaeneena
CTpoeHue IeKTPOHHBIX 000/10YeK
87 aTOMOB »JieMeHTOB Ilepunoanyeckoid 1 bubmmorexa LIOK
PHOA 20.04.2024  https:/m.edsoo.ru/f0d5708
cucremsl [.U.MenneneeBa
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XapakTepucTuka XUMHYECKOTO
28 3JIEMEHTA 110 €T0 MOJI0KEHUIO B bubnmoreka [JOK
ITepuoanueckoii cucreme /1. U. 23.04.2024  https://m.edsoo.ru/00ada824
Meunpeneena
3aKOHOMEPHOCTH U3MEHEHUS
aauyca aTOMOB XMMHUYECKHUX
89 ZI:JISMZHTOB, MeTAIMYECKUX U bubmmorexa [IOK
. 26.04.2024 | https://m.edsoo.ru/ff0d5708
HeMeTALJINYEeCKUX CBOICTB MO
rpynmnam v nepuojaam
3nauenue [lepuoanyeckoro 3akoHa st
90 pa3BuTus Hayku u npaktuku. . 1. bubnnorexa [HOK
MeHeneeB — y4€HbId, IEAAror 1 27.04.2024 | https://m.edsoo.ru/00ada96e
rpaKJIaHUH
o1 DIIEeKTPOOTPULIATETLHOCTH ATOMOB bubnnoreka [JOK
XUMHYSCKHX JJICMEHTOB 30.04.2024 | https://m.edsoo.ru/00adaab8
92 HNonnas xumnueckas CBsI3b bubmorera [TOK
03.05.2024  https://m.edsoo.ru/00adac34
93 KoBasneHTHas nossspHas XUMU4ecKas bubnnorexka [JOK
CBSI3b 07.05.2024 | https://m.edsoo.ru/00adaab8
94 KoBanentHas HenossipHasi XUMUYeCKast bubnunorexa [JOK
CBSI3b 10.05.2024 | https://m.edsoo.ru/00adaab9
Bemecrtsa B TBEpIOM, KUIKOM bubnmnorexa [JOK
ra3o00pa3HOM COCTOSTHUH. https://m.edsoo.ru/ff0d5708
75 Kpucrannmmaeckue u amopdHbie 11.05.2024
BeEIIleCTBA
bubmuorexa [JOK
96 Tunel KPUCTAINYECKUX PelleTOK. 14.05.2004  https://m.edsoo.rw/ff0dS708
97 O06o00meHre U cucTeMaTr3aIs 3HaHUH bubmuorexa [JOK
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17.05.2024  https://m.edsoo.ru/ff0d5708
08 Kontposbnas padota Ne4 o teme 1 | bubnnoreka [HOK
«CTtpoenue atoMa. XUMUUYECKast CBS3b» 18.05.2024  https://m.edsoo.ru/00adb486
bubnmoreka [JOK
79 CTereHp OKHCIeHILA 1 21.05.2024 https://m.edsogru/OOadae28
100 OKHCIUTENIbHO-BOCCTAHOBUTEIIBHBIC 1 bubmuoreka [JOK
peakuuu 24.05.2024  https://m.edsoo.ru/00adb076
101 OKUCIUTENNU U BOCCTAHOBUTEIIU 1 bubmorexa HOK
25.05.2024 | https://m.edsoo.ru/00adb076
102 PesepBHblit ypok. O6o01IeHNE U 1 bubnnorexa [HOK
cUCTeMaTH3alusl 3HaHUH 28.05.2024  https://m.edsoo.ru/00adb33c¢
OBUIEE KOJIMYECTBO YACOB I10 102 4 1
ITPOTPAMME
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9 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl

IToBTOPUTH OCHOBHBIE BOMPOCHI 32
1 Kkypc 8 kinacca: CocraB u 1

. 01.09.2023
XapaKTepHbIe CBOHCTBA OKCH/I0B

IToBTOPUTH OCHOBHBIE BONPOCHI 32
2 Kkypc 8 kaacca: CocraB u 1

. 02.09.2023
XapaKTepHbIe CBOMCTBA KUCJIOT.

HOBTOpI/ITb OCHOBHBIC BOIIPOCHI 3a

3 Kypc 8 kiacca: COfTaB /| ) 1 04.09.2023
XapaKkTepHbIe CBOIICTBA OCHOBAHMA .

IToBTOPUTH OCHOBHBIE BONMPOCHI 32
4 kypc 8 kiacca: CocraB u 1

. . 08.09.2023
XapaKTepPHbIe CBOICTBA COJICH.

Ilepronrueckuit 3aKoH.
bu6mmoreka [JOK

IT 1
> CPHOMITHECKAT CHCTEMA XHMITHECKHX 09.09.2023  https://m.edsoo.ru/00adb59e

anemenToB /1. . Meneneena

3aKOHOMEPHOCTH B U3MEHEHUHU
6 CBOMCTB XUMHYECKUX DIJIEMEHTOB 1
MEPBBIX TPEX MEPUOJOB

bu6mmoreka [IOK
11.09.2023 | https://m.edsoo.ru/00adb6b6

7 Krnaccudukanus u HoMeHKIaTypa 1 bubnnoreka [JOK
HEOPraHUYECKUX BEILECTB 15.09.2023  https://m.edsoo.ru/00adb7e2
g Buapl XuMU9eCcKoOM CBS3U U THITHI | bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK 16.09.2023  https://m.edsoo.ru/00adbac6
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JIeKTPOJIUTHYECKAS] JUCCOLUAMS

9 KHCJIOT, OCHOBaHMIi U coJieii. MoHHbBIE 18.09.2023
YPaBHeHHUA
KontponsHas padora Nel mo reme

10 I1 ) 7
«IToBTOpenue u yriuyoneHue 3HaHu 2.09.2023
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca

1 Knaccudukanmsi XuMHUUECKUX peaKIuid bubmuorexa [JOK
10 Pa3JIMYHbIM PU3HAKAM 23.09.2023 |  https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMHUECKOMN

12 eakiuu. [ToHsITHE O TOMOTE€HHBIX U bubmorexa LHOK
PAICHIH. 25.09.2023 | https://m.edsoo.ru/00adbe9a
reTePOTreHHBIX PEaKIIMIX
[TonsiTHE 0 XUMHYECKOM PAaBHOBECHH.

13 @DakTOpBI, BIUAOLINAE HA CKOPOCTh bubnuorexa [JOK
XMMHYECKON PEaKIuu U MOJI0KEHUE 29.09.2023 | https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHS

14 [TonsiTe o runponuse conen bubmmorexa [OK

AP 30.09.2023  https://m.edsoo.ru/00add9d4

15 HNonHble ypaBHeHHS THAPOJIM3A
coJiei 02.10.2023

16 OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE bubnnorexka [JOK
peakuuu 06.10.2023  https://m.edsoo.ru/00adcade

17 OKuCIUTEIbHO-BOCCTAHOBUTEIBHBIN
peakuun 07.10.2023

bubmuorexa [JOK
18 0606 7
ODIICHIE 1 CHCTCMATHSAII SHATHH 09.10.2023  https://m.edsoo.ru/00addd12

19 IIpakTuyeckas padora Ne 1. «Pemenue bubnnoreka [JOK
JKCIEPUMEHTAIBHBIX 3a7a4» 13.10.2023  https://m.edsoo.ru/00addbfa

20 O01mas xapakTepucTuKa
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HeMeTa/L10B. IlonokeHne
HeMmeTasLioB B IICX3I. OcobennocTn
CTPOEHUS ATOMOB HEMETAJLJIOB.
DJIeKTPOOTPHLATEIbHOCTD, PSIJI
3JIEKTPOOTPHUIIATEILHOCTH.
Kpucranauveckoe crpoenue
HEMEeTAJLJIOB — POCTHIX BELIECTB.
Angorponus. Pusnyeckue u
XHMHYeCKHe CBOIiCTBA, IPUMEHEHH e
HEeMEeTAJUIOB

14.10.2023

21

22

23

24

Bonopoa u kucimopoa Kak 3JIEMEHT U
npocthie BeniecTBo. duznyeckue u
XMMHYECKHUE CBOMCTBA.

BOI[OpO,I[HLIe COCANHCHHUA HEMCTAJIJIOB

Bopa B npupoze. CTpyKTypsl BOJBI.
dusnyeckre 1 XUMHYECKUE CBOWCTBA
BOJIbI: B3aUMOJICHCTBHUE C aKTUBHBIMU
MeTaJulaMu, okcuaamu. PactBopumocts
BewlecTs B BoJe. KpyroBopot BojibI B
MIPUPOJIE.

OO1m1ast XxapaKTepUCTHKA raJIOreHOB.
XHUMHUUYECKHE CBOMCTBA HA IIPUMEPE
XJiopa

16.10.2023

20.10.2023

21.10.2023

23.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/00addfe2

25

XuMuYecKue cBoiicTBa
XJopa(B3aumoneiicTeue ¢
MeTaJUIaMHU, HeMeTalJIaMH, BOJOH,
mesoyamu).. Ilpumenenne xsopa.
JeiicTBHe XJ10pa HA OPraHU3M.

27.10.2023
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XinopoBogopoa. ColisiHast KUCIOTA,

26 XMMHYECKHUE CBOMCTBA, MOJyYEHHUE, | bubmuoreka [JOK
npuMmeHenue. /leiictBue 28.10.2023  https://m.edsoo.ru/00ade104
XJIOPOBOJIOPO/Ia HA OPTaHU3M YEJIOBEKa
[IpakTuyeckas pabora Ne 2 o Teme

27 «IToydyenue COJITHOM KUCIIOTHI 1 1 buGnnorexa LIOK

i . . ’ 10.11.2023 | https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOMCTB»
Brruncnenus mo ypaBHEHUSIM
28 XUMHUYECKHUX PEaKIUU, €CIIN ONUH U3 1 bubmnorexa LIOK
peaiiiHi, a 11.11.2023  https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
IToBTOpEHUE M 00001IIEHNE 110 TEME:

29 1
«Bomopon, I'aiorens! » 13.11.2023
KonTpoabHasi padora 2 o reme: «

30 Boaopoa. Xuop. Boga. Consinast 1 1

17.11.2023
KHCJI0TA

OO6m1ast XxapakTepucTHKa SJIEMEHTOB
VIA-rpynnet Kuciopoa — xumudeckuit
anemeHT. Kucnopon - mpocroe

31 BellecTBo. Haxoxaenue B nmpupoze, 1
noJiydeHue, PU3NYecKue 1 XUMHUIECKHe
cBoiicTBa. O30H. O30HOBBII c0M

bu6mmoreka [IOK
18.11.2023 | https://m.edsoo.ru/00ade64a

Annorponus. .
AnnotponHsle MOAU(UKALIUYU CEPBI.

32 HaxoxneHue cepel 1 €€ COCAMHEHUN B 1
npupoje. XuMHUYECKHE CBOUCTBA CEPBI

bu6mmorexa [IOK
20.11.2023 | https://m.edsoo.ru/00ade64a

1 CepoBojopo, cTpoeHue, hu3ndecKkre | bubnuotexa [JOK
U XUMHYECKHE CBOMCTBA 24.11.2023  https://m.edsoo.ru/00ade802
bu6mmoreka [JOK
34 OKCHIBI CEPEI. 1
a1 p https://m.edsoo.ru/00adea28
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25.11.2023

Cepnasi kucjioTra u ee @usnuyecKue u bubnnoreka [HOK

35 XHMHYECKHe CBOHCTBA CepHOM https://m.edsoo.ru/00adec8a
kuca0Thl. Cyabdarsl. KauecTBeHHas 27.11.2023
peakuus Ha CyJb(aT- HOH
Oxuciaure/bHble CBOHCTBA bubmuorexa [JOK

36 KOHIUEHTPHUPOBAHHOI CepHOIi 01.12.2023 https://m.edsoo.ru/00adec8a
KHCJIOTHI

37 [IpombllIEHHOE MTOTYyYEHHUE CEPHOU bubnuorexa [JOK
KHUCJIOTBI 02.12.2023  https://m.edsoo.ru/00adec8a
Haxo:xneHnue cepbl U €€ COeAMHEHU

33 B IIpupojae. XuMu4eckoe
3arpsi3HeHHe OKPY Kallel cpeabl 04.12.2023
COeIMHEHUSIMH Cepbl

39 Beruucnenue MaccoBoOM J0JIM BBIXO/1a bubmuorexa [JOK
MPOAYKTa PEaKIUU 08.12.2023  https://m.edsoo.ru/00adec8a
Brruucnenust Mmacchl NpoayKTa peakuuu

40 0 U3BECTHON MaccoBO# (00BbEMHOIN)
noie (%) ero BeIXoJia OT TEOPETHUECKHU 09.12.2023
BO3MO>KHOTO
OO1as xapakTepuCcTUKa SJIEMEHTOB

A1 VA-rpynmsl. A30T, pacCipoCTpaHEHHUE B bubnmnoreka [JOK
npupoje, Gpu3ndeckue 1 XuMUYECKHe 11.12.2023  https://m.edsoo.ru/00adeead
CBOMCTBA
AMMuak, ero pu3nuecKue u

42 XUMHUYECKHE CBOMCTBA, MOTYYEHUE U bubmmorexa [OK

15.12.2023 = https://m.edsoo.ru/00adf004

MIPUMEHEHHE

43 Conu aMMOHUS
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16.12.2023

44

45

[IpakTrueckas padota Ne 3 o Teme
«Ilonydyenne aMmmuaka, u3yueHue ero
CBOWCTB»

HpOMBIH_IJ'IeHHOC IIOJIY4CHHUEC aMMHaKa

18.12.2023

22.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/00adf180

46

Oxcupet a3ota. GopmyITsl, CIOCOOBI
MOJIyYCHHSI, XHMHYECKUE CBOMCTBA

23.12.2023

47

48

49

50

A3oTHcTas Kucjiota.A30THas KUCJIOTa,
Hux (1)I/IBI/I‘I€CKI/I€ U XUMHNYCCKHUC
CBOMCTBA

HpOMBIH_IJ'IeHHOG MMOJIY4YCHUC a30THOH
KHCJIOTBI

Hcnons30Banne HUTPATOB U COJIEH
aMMOHHUS B KAU€CTBE MUHEPATIbHBIX
ynobpenuit. XumMmuueckoe 3arpsisHeHne
OKpY>Karollen cpelibl COEAUHEHUSAMHU
azora

®docdop,.pacripocTpaHeHUE B IPUPOJIE,
(u3nyecKre U XUMHUYEeCKHE CBONCTBA,
MOJIy4YECHUE

25.12.2023

08.01.2024

12.01.2024

13.01.2024

bubmuorexa [JOK
https://m.edsoo.ru/00adf306

bu6mmoreka [IOK
https://m.edsoo.ru/00adf518

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68a

51

OcHoBHBIE PU3HYECKUE U XUMHUECKUE
cBoiicTBa okcuzaa pochopa(V) u
optodochopnoit kuciotel. Conu
opTodochopHOI KUCTOTHI.

15.01.2024

52

Hcnonbs3oBanue ¢pocdaTtoB B KauecTBe
MUHEPAJIBHBIX YI0OPEHUIA.
3arpsi3HeHue IPUPOTHON CPeIb

19.01.2024

bu6mmoreka [JOK
https://m.edsoo.ru/00adfc20
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dbocharamu

53

54

55

56

57

Berunciaenust Macchbl MpoayKTa peakiuu
10 U3BECTHON MaccoBO# (00BEMHOIN)
noae (%) ero BbIxoza OT TEOPETUUECKU
BO3MOYKHOT'O

[ToBTOpEeHME 1 0000IIEHHE TTO TEME:
[Toarpynna azora”. CaMmocTosiTesibHas
pabota o Teme «A30T. Pochop»

Boeruucnenus Mmacchel NpoayKTa peakuuu
10 U3BECTHOU Macce OJAHOrO U3
HCXOJIHBIX BEIIECTB, B3ATOI'O B BUJIE
pacTBopa, coaepKaliero
OIPENIECIIEHHYIO KOHIIEHTPALTUIO
PacTBOPEHHOTO BEILIECTBA

Hwutpatsl u HUTpUTHL. XUMHYECKOE
3arpsI3HEHUE OKPYKAIOLIEH CpeJIbl
COCAMHEHMSIMH a30Ta

VYriepon, pacipocTpaHEHUE B IPUPOJIE,
¢u3nyeckre CBONCTBA

20.01.2024

22.01.2024

26.01.2024

27.01.2024

29.01.2024

bu6mmoreka [IOK
https://m.edsoo.ru/00adfd9c

58

59

60

Yraepon,XxuMHUYeCKHe CBOMCTBA

Oxcunsl yraepona, ux pusndeckue u
XHMHYECKHE CBOMCTBA. DKOJIOTHYCCKHE
po0JIeMBbI, CBSI3aHHBIEC C OKCHUIOM
yraepona (IV)

YroapHasg KUCIIOTa U €€ COJIU

02.02.2024

03.02.2024

05.02.2024

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

bu6mmorexa [IOK
https://m.edsoo.ru/00ae006¢

61

[IpakTuueckas pabora Ne 4 o Teme

bu6mmoreka [IOK
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"IlosryueHue yrieKucioro rasa.
KayecTBeHHast peakiys Ha KapOoHaT-

HOH

09.02.2024

https://m.edsoo.ru/00ae027¢e

62

[TepBoHayabHEBIE TOHATHUS 00
OpraHUYEeCKUX BELIECTBAX KaK O
COCIMHEHMSX YIIIepoa

10.02.2024

bubmuoreka [JOK
https://m.edsoo.ru/00ae054¢e

63

64

65

[TpuponHbIe HCTOYHUKU
YIII€BOJAOPOAOB U UX POJIb B OBITY U
IMPOMBIINIJICHHOCTH

[TonsiTHe 0 OMOJIOTUYECKU BayKHBIX
OpPraHMYECKUX BEIIECTBAaX — JKUPaX,
Oenkax M yriaeBoaax

Kpemuuii u ero coequHeHus

12.02.2024

16.02.2024

17.02.2024

bu6mmorexa [IOK
https://m.edsoo.ru/00ae080a

66

67

68

Oxcup kpemuust. Kpemuuesas kuciora.

CunukaTsl

CuinkaTHast IPOMBIIIIICHHOCT .
CrexIto, KepaMHYECKUE H3IENHs,
[EMEHT

IToBTOpenue u 06o0IIEHUE 110 TEME:
«Hemerammbi»

19.02.2024

23.02.2024

24.02.2024

69

[IpaxTnueckas padora Ne 5. Pemenue
AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
«Baxkneimnne HeMeTaaabl U UX
COCIMHECHUS

26.02.2024

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0bf2

70

Brruucnenust maccel (00b€Ma; H.Y.)
MIPOIYKTa PEAKLIMK 110 JAHHOW Macce
(00BbEMY) HCXOJTHOTO BEILIECTBA,

01.03.2024
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COJIepaKallIero onpeaenEéHHyI0
MacCOBYIO JIOJIO ITpUMeceit
KontponsHas padora Ne3 o reme
71 «BaxxHeunme HeMeTaJUIbl U UX bubmmorexa [TOK
02.03.2024  https://m.edsoo.ru/00ae0e18
COCITUHEHUS
Brruncnenus Mmacchbl IpoayKTa peakiuu
10 U3BECTHOU Macce OJHOIO U3

7 HCXOJHBIX BEIIECTB, B3SITOTO B BUC
pacTBopa, CoaepKaIiero 04.03.2024
OIPEIECIIEHHYIO KOHIIEHTPALIUIO
PacTBOPEHHOTO BEILIECTBA
OO01as xapakTepuCTHKa XUMUYECKUX
3JICMEHTOB — METAJLIOB.

7 Mertannuueckas CBSI3b U bubmuorexa [JOK
MeTaJuTH4ecKasi KpucTauinaecKas 08.03.2024  https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKue CBOMCTBA
METaJJIOB
XHUMUYECKUE CBOKMCTBA METAJIJIOB.

74 DNEKTPOXUMHUECKUN Psiji HANPsKEHUH Bubmmorexa LHOK

09.03.2024  https://m.edsoo.ru/00ael156
METaJIJIOB
OO1u11e criocoObl MOTYyYEHHS METAILIOB.

75 CruiaBbl. BerauciieHust o ypaBHEHUSIM bubnunorexa [JOK
XMMHYECKUX PEAKIUH, €CIIU OJUH U3 11.03.2024 = https://m.edsoo.ru/00ael156
pEareHTOB COACPKUT MPUMECH

76 IToHsATHE O KOPPO3UU METAILIOB Bubmmorexa LIOK

15.03.2024  https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK

77 [Henourbre MeTaIb! 16.03.2024  https://m.edsoo.ru/00ae14b2
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73 Okcubl ¥ THAPOKCUIBI HATPUS U bubnmoreka [JOK
Kajust 18.03.2024 | https://m.edsoo.ru/00ae14b2
79 Paznuunble TUIIBI BBIYKUCICHUN O
YPaBHEHUSIM XUMHYECKHUX PEAKIHUM 22.03.2024
20 [IlenoyHO3eMENbHBIE METAIIIbI — bubmumoreka [IOK
KaJIbIIUM ¥ MarHui 23.03.2024  https://m.edsoo.ru/00aecl5e8
81 Baxnerime coeTMHEHUS KaIbIIAs bubmmorexa [IOK
05.04.2024 | https://m.edsoo.ru/00ael5e8
82 O0o001IeHNe U CHCTeMAaTU3alNs 3HAHUN 06.04.2004
23 JKécTkocTh BOMBI M CIOCOOEI €€ bu6mmoreka [IOK
yCTpaHEHHUs 08.04.2024  https://m.edsoo.ru/00ae1886
[IpakTuueckas padbora Ne 6 o Teme
84 "YKECTKOCTh BOABI U METOJIBI €6 bubmorexa LHOK
" 12.04.2024  https://m.edsoo.ru/00aclae8
yCTpaHEHUs
. bubmuorexa [JOK
85 AJTIOMHHHIL 13.04.2024 https://m.edsogm/Oan1064
26 AmdorepHbIe CBOMCTBA OKCHA U bubnuoreka [IOK
TUIPOKCHUIA 15.04.2024 | https://m.edsoo.ru/00aelc64
Brrunciiennst coctaBa cmecei ¢
87 I/ICHOJ‘IL30]iaHI/IeM pEeIIeHUs] CUCTEM 19.04.2004
ypaBHEHUH
bubmuorexa [JOK
88 Keneso 20.04.2024 https://m.edsogru/Oanld86
29 Oxkcupl, TUIPOKCUBI U COJIU Keme3a bubnmnoreka [JOK
(IT) u »xene3a (III) 22.04.2024 | https://m.edsoo.ru/00ae35e6
90 PaznuaHbIe TUIIBI BBIYUCIICHHUH 110
YPaBHEHUSIM XMMHUECKUX pPEaKLni 26.04.2024
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91 O06o001IeHre U CHCTeMAaTU3alus 3HAHUN 27 04.2004
[TpakTuyeckas padora Ne 7. Pemenue
9 3KCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnunoreka [HOK
«BakHenme MeTasabl U UX 29.04.2024 = https://m.edsoo.ru/00ae3de8
COCJIMHECHHU S
Boruncnenus no ypaBHeHUsIM
XUMHUYECKUX PEaKIUi, €CIIM OUH U3
93 peareHToB J1aH B U30bITKE WU bubnuoreka [IOK
COECPKUT MpUMecH. Beruncienus 03.05.2024  https://m.edsoo.ru/00ae1750
MacCOBOM J0JM BbIXOJa IPOIYKTa
peakuuu
94 O0001IeHNe ¥ CHCTeMAaTU3alNs 3HAHUN 04.05.2004
KonTponbnas pabota Ne4 mo teme
95 «BaxHeumme MeTaisl 1 uX 06.05.2024
COEJIMHEHU S
96 Bemecrtsa u maTepuansl B bu6mmoreka [IOK
MOBCEIHEBHOH KU3HU UEI0BEKA 10.05.2024 | https://m.edsoo.ru/00ae3f50
97 XUMUYECKOe 3arpsi3HeHne bubnuoreka [IOK
OKpY>Karollen cpeibl 11.05.2024  https://m.edsoo.ru/00ae4270
08 Ponp xumuu B perieHnn bubnuoreka [IOK
AKOJIOTHYECKUX MPOOIEM 13.05.2024  https://m.edsoo.ru/00ae4270
99 buorexHonorus B ceIbCKOM X0351UCTBE bubmmorexa [OK
17.05.2024  https://m.edsoo.ru/00ae0d0a
bubmuorexa [JOK
100 AMUS 1 [HITA 18.05.2024  https://m.edsoo.ru/00adb33c
101 Hosble maTepualibl 1 TEXHOIOTUU.
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[TpuHIUIIBL «3ENEHON XUMUM

20.05.2024

102

PesepBHbIil ypok. O6001eHNE 1
cUucTeMaTu3auus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

101

24.05.2024

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2
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