MHWHUCTEPCTBO IMPOCBELWEHUS] POCCUHCKOH ®EJIEPAIIAMA
MunncreperBo o6pa3oBanus H Hayku Peciy6inkn TaTaperan
MyHununanbHoe KazeHHOe yupeskJeHHe «YnpapjeHHe o0pa3oBaHHD»
HUKMO "JlennHOropckuii MyHHIHNAJIbHbIA paiion" PecnyGanku

Tarapcran

MBOY "Capabukyaosckas OOII"" MO ""JIMP"" PT"

PACCMOTPEHO

METOOTHUYECKOM

o0BeIMHEHHEM yUHUTENeH

Ay
7

H.H.CangritkoBa

[TporokonNe 1ot«30»
aBrycra 2023 .

COI'/TACOBAHO YTBEPXJIEHO
3amecTHTeNb JupexTtop

JMpeKTOopa / nga/ *
noYBP _/Z C.AT'atuna

@I Sinakopa 11pHKa3 Ne 127 01«31y aBrycra

ITpoTokonNe 20T«31» 2023 r.

asrycra 2023 r.

PABOYAS TPOTPAMMA
(ID 3613619)

y4yeGHoro npeamera «Xumus. ba3zoBblil ypoBeHb»

JIOKYMEHT ITOAIMUCAH
SJIEKTPOHHOM IMOAITUCHIO

CBEAEHWA O CEPTUOWKATE 3N

CeptudukaT 57C7TBEA425072A876141F0978E50630D0
Bnapeney: NlaTuHa Canvma AHBapoBHa
HenctevteneH ¢ 20.11.2023 ao 12.02.2025

nns obyqarommxcs 8 — 9 knaccos

c.CapaGukyioBo 2023

[okymeHT cosaaH B anekTpoHHon dopme. Ne 513 ot 15.04.2024. Ucnonnutens: MNatuHa C.A.

Ctpanuua 1 n3 54. CtpaHuua cosgaHa: 15.04.2024 12:44

[EARERTPOHHBIA

INNEKTPOHHBIA
=¥ TATAPCTAH



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (efepanbHON pabouel TporpaMMbl BOCITUTAHUS
U ¢ Yy4y€TOM KOHIENIMK TpPernojaBaHus ydyeOHOTro mnpeameTa «XuUMHUA» B
oOpazoBaTeabHbIX opraHu3anusax Poccuiickoit deneparnum.

[Iporpamma 1mo xumuu Oa€T TPEACTABICHHE O LENAX, OOIIEeH cTpareruu
oOy4yeHusl, BOCIUTAHUS M PaA3BUTHS OOYYAIOMIMUXCS CpPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MpeAMETHOE coJiepKaHue,
MpeAyCMaTPUBAET PACIpPENEICHUE €ro Mo KiaccamM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHH, ONPENENSICT KOJIUYECTBEHHBIE H
Ka4E€CTBECHHbIEC XapaKTEPUCTUKU COJIEp/KAHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroluMxcsi, OMNpPEAeNseT BO3MOXKHOCTA TMpeaMera s
peanuzainuu TpeOOBaHUM K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa30oBaTesIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1eJIeH U3YUYEHUs MPEMEeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTr0 Co/IepyKaHMUsl.

3HaHUWE XHUMHUHU CJIYKUT OCHOBOM it (OPMUPOBAHMS MUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIHHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTPAtOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUM U 00 DSBOJIIOIMHU BEHIECTB B MPHUPOJIC, O MYTAX PEIICHUS TI100aTbHbIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, SHEPreTHYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHECHHUSI.

N3ydyeHnne xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopmMupoBaHUsI KyJIbTYPhI JIMYHOCTH, €€ 0011Iel U (QYHKIIMOHATIBLHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBINJICHUS W TBOPYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW y4uyeOHOM  JIeSITeIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIBCKUX YMEHUN, HEOOXOMMMBIX KakKk B
MOBCETHEBHOM JKM3HU, TaK U B TPOPECCHOHAILHOMN JCSITEIHHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaOIINXCS;
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CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlanHble HampaBlieHHs B OOyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBIAETCA  MEAArOrMYeCcKH
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAyKH XMMHH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XHWMHM W HEKOTOPBIX OTHEIbHBIX 3HAYUMBIX IOHSATUN
OpTraHUYECKON XHUMUHU.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU c(POpMHUpOBaHA HA OCHOBE
CUCTEMHOT0 Ioaxoja K €€ uaydeHuro. CoaepkaHue CKIAIbIBACTCA U3 CHUCTEMBI
MOHSATUM O XUMHUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUH O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 10 MPUHIHUITY
MOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX MPEICTABICHUMN
pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunoanueckoro 3akona /l. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMHUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3U;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlUMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K IpyTrOMY, BBITIOJIHSAS (PYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBONCTB,
CTPOEHHS ¥ BO3MOKHOCTEN MPAKTUYECKOTO TPUMEHEHHUS U MTOTYUYEHHS U3YyUaeMbIX
BEILIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MIPEACTABIICHNS] O XUMHUYECKON COCTABJISAIOIIEH HAyYHOW KapTUHBI MHUPA B JIOTHKE
€€ CUCTEMHOM IPUPO/Ibl, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUSI B Hayke. M3yueHWe XMMHUU MPOUCXOAUT C MPUBJICUYECHUEM 3HAHUU U3
paHee M3YyYCHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii mupy», «buomorus. 5—7
KJIACCh» U «Pu3uka. 7 Kiacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHHE 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKA M KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYPBI. 3a/1a4a
y4eOHOTO TMpeaMETa COCTOUT B (DOPMHUPOBAHUN CUCTEMbl XUMHUYECKUX 3HAHUNA —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MMOJIO0KEHUN, JOCTYITHBIX
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00001IeHNIT MUPOBO33PEHUYECKOTO XapakTepa, Si3bIKa HAyKH, B MPUOOUICHHH K
HAyYHBIM METOJIaM TMO3HAHUS MPU W3YYCHHUU BEIIECTB M XUMUYECKUX PEaKIui, B
(GhOpMUPOBAHNY U PA3BUTHH ITO3HABATEIHFHBIX YMEHUH U X MPUMEHEHUH B yU4eOHO-
MO03HABATEILHON M y4eOHO-UCCIICIOBATEILCKOM JAESITEFHOCTA, OCBOCHUHU TPABHII
0e301macHOro o0paInieHus ¢ BeeCTBAMH B TIOBCETHEBHOM KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1eIH, KaK:

— (¢GOopMHUPOBaHHE WHTEIUICKTyaJlbHO pa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIIBHOMY MPHUHSITHUIO PEIICHUH,
CTIOCOOHO# aIanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs Ha CHCTEMaTH4YeCKoe MpUOOIeHne
oOyyarommxcs K CaMOCTOSITENIbHOM IO3HABAaTEJIbHON JESITENbHOCTH, HAyYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XHMHU;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPa3HON NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIIOUYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLEHUBATH SIBICHUSA
OKPY’KaOIIEro MHUpa, WCIOJB3ys 3HAHUS U OIBIT, MOJyYEHHBIC MPH H3YYCHUH
XUMHH, TPUMEHATH UX TIPH PEIICHUH MTPOOJIeM B TIOBCETHEBHOM KU3HU U TPYJOBOU
JeSITeJIbHOCTH;

— (QopmupoBanue y o0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW i1 BBIPAOOTKH 3KOJOTUYECKU
1eJIecO00pa3HOro TMOBEACHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IEJIAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpebl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIIsl W HAMPABICHHOCTH JATHHEHUIIIETO
oOy4eHus.

Oo1ee 9rciio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU Ha YPOBHE OCHOBHOTO
oOmero oOpa3oBanus, cocrasisier 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJelno), B 9 kitacce — 68 4yacoB (2 yaca B HEJICIIO).
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COAEPXKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYa/IbHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuu. Ponp XuMHUM B JKM3HU 4Y€JIOBEKA. XHMUSI B CUCTEME HayK.
Tena wm BemiecTtBa. du3nMyecKue CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSTHUE
BelecTB. [loHsAiTHE 0 MeToax MoO3HaHMS B XUMHUH. UUCThIE BelECTBA U CMECH.
CrniocoObl pa3ziesieHust CMeceil.

ATOMBI U MOJIEKYJIbI. XHWMHYECKHE 3JeMeHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnyeckas popmyina. BaleHTHOCTh aTOMOB XMMHUYECKHX AJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTENBbHAs aTOMHas Macca. OTHOCHUTENIbHAS
MOJIEKYJIIpHas Macca. MaccoBas oIl XMMHUYECKOTO 3JIEMEHTA B COEAMHEHUMU.

KonunuectBo BemectBa. Moabs. MoissipHas Macca. B3anMOCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX eAuHUI] BemiectBa. Pacuérel mo Qopmynam
XUMHUYECKUX COECITMHEHU.

duznyeckre U XMMUYECKUE SIBJICHUSA. XUMUYECKAsl peaklus U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKkHe ypaBHeHUs. Krnaccudukarms
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJHOU MPOBOJIOKHU, B3aUMOJEHCTBUE MeNa C KUCIOTOMN) SBJIICHUN, HAOIIOIEHUE U
OMMCAaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOPHUAOM Oapusi, pa3iokKeHHe T'MIpPOKCHIa
memu (1) mpu HarpeBanuu, B3aumoielicTBrE *kene3a ¢ pactBopom cos meau (I1),
U3Y4YeHUE CIOCOOOB PA3JEJICHHUs] CMECEH: C MOMOILIBI0 MAarHuTa, (UIbTPOBAHUE,
BbIIIapUBaHUE, AUCTWLISALUA, XpoMaTorpadusi, MpoOBEACHUE OUYMCTKH MOBAPEHHON
COJIM, HaONIOJEHWE W  ONUCAaHUWE  PEe3yJbTaTOB  IPOBENCHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BelecTBo. Haxoxxnenuwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcunpl. I[lpumenenue xkucnopona. CrocoOsbl
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MOJIYYCHHUST KUCIOpoja B JabopaTopud W TPOMBINUIEHHOCTH. Kpyrosopor
Kuciopoa B mpupoze. O30H — auioTporHas MoAuUKaIsa KUCIopoaa.

TemnoBoit 3h(deKT XUMHUUYECKOW peaklyu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3IyXa, YCWJICHHE MMTAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon —snemenT u npoctoe BemectBo. Haxoxnenue Boiopoaa B Ipupoze,
bu3NYecKue 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoTy4ueHus. Kuciorsr
Y COJIN.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHCHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputelib. PacTBOpEI.
HacelllileHHbIE M HEHACBIIIEHHBIE PAcTBOPbl. PacTBOPUMOCTh BEIIECTB B BOJE.
MaccoBas 10Ji1 BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Pose pacTBOpOB B mpuUpo/i€ U B XKU3HU 4YesoBeKa. KpyroBopoT BoAbI B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus neopranndeckux coenuHeHui. Oxcunbl. Knmaccuduxanus
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duszndeckue U XUMHYECKUE
CBOWCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss ocCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HomeHknatypa ocHoBaHmid. PU3MYECKHE M XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan axktuBHoctu meramnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Conu. HomeHnknarypa coneil. @U3NYECKUE U XUMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKIY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECIICHUE CONECPKaHUS KUCIOpOAa B BO3AYyX€, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YYCHHE CBOWCTB KHUCJIOPOJa, HAOIIOJCHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHHUS W
MpeKpanieHus TopeHus (moskapa), 03HaKOMJICHUE ¢ 00pa3IiaMu OKCUIOB U OTTUCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpAaHHWE, pPACMO3HABAHUE W W3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMoiecTrue Bogopoaa ¢ okcuaoM meau (1) (BozmoxxHO
MCIIOJIb30BaHNE BUJICOMATEPUAIIOB), HAOIIOIEHUE 00Pa31I0B BEIIECTB KOJIUYECTBOM
1 ™Monb, wucciaegoBaHWE OCOOCHHOCTEM pacTBOPEHMS BEIIECTB C Pa3IMYHOMN
PacTBOPUMOCTBIO, MPUTOTOBJIIEHUE PACTBOPOB C OMNPEACIEHHOW MACCOBOM J0JEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJEHCTBHE BOJIbI C MeETaUlaMH (HAaTpueM U
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KaJIbLIUEM) (BO3MOXXHO MCIOJIb30BAaHUE  BHUAEOMATEPHUAIIOB), HCCIECIOBAHUE
00pa310B HEOPTraHUUYECKUX BEILIECTB PAa3JIMYHbIX KJIACCOB, HAOJIIO/IEHUE U3MEHEHMSI
OKPACK{ MHAMKATOPOB B pACTBOPAaX KUCIOT U IIEJI0YEH, U3y4EHUE B3aUMOIECUCTBUSA
okcuna meau (II) ¢ pactBOpoM cepHOM KHCIIOTBHI, KUCIOT ¢ METaIaMH, PEaKLHil
HEWUTpaIu3aluy, NOJyYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OIHOTO
MeTaJljIa IPYyTUM U3 pacTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 3a/1a4 I10 TEME
«BaxHelmme K1acchl HEOPTaHUYECKUX COCTUHEHUI.

Hepuonnuyecknit 3akoH u Ilepuoamuyeckast cucreMa XHUMHYECKHX
iemeHnToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble MOMBITKM KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHEe O
IpYIIax CXOJHBIX 3JEMEHTOB (IIEJOYHBbIE M IIEJTOYHO3EMEIbHBIE METAJLIbL,
rajioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUAPOKCHUJBL.

[lepnomnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menpeneesa. KopotkonepuoaHas u JiuHHonepuoaHas Gpopmsl [lepuoanueckoit
cucreMbl xumudeckux osnemeHtoB JI. M. MengeneeBa. Ilepuonsl W IpyIIibl.
PuU3NYECKUN CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOA U TPYIIIILI JJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000JI0YeK aToMOB TMepBbIX 20 XUMHUYECKHUX DIJIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapakKTEpUCTHKA XUMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAJUINYECKUX U HEMETAJUIMYECKUX CBOWCTB 10 IPYIIaM U IEpUoaaM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. WM. MenneneeB — yuyéHbli U
IPpaKIaHUH.

Xumuueckas cBsi3b. KoBalieHTHas (ToJisipHasi M HEMOJSIpHasl) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucieHusi.  OKHUCIMTEIBHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIIEHH. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BELIECTB METAUIOB UM HEMETAUIOB, B3aUMOJEHCTBHE
IUAPOKCUIA LMHKA C pAacTBOPAMHM KHCIOT W IIEJIOYEH, MPOBEIACHUE OIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropenue, peakiiy pas3ioKeHHs], COSTUHEHN).

Mesicnpeomemmuoie ceéazu
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Peanuzanusi MEXOpeAMETHBIX CBSI3€M MpU U3YYEHUM XUMHM B § Kjacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIHUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHU, SIBISIOMINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHSA: HAYYHBINA (DaKkT, TMIOTE3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, KiIaccu(ukanus, TMepuoIudHOCTh, HaOII0ICHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

duzuka: MaTepusi, aTOM, JJIEKTPOH, POTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIBI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHME BEIeCTBa, Ta3, (PU3MUYECKUE BEJIUYUHBI, EIUHUIIBI
MU3MEPEHUS, KOCMOC, ITAaHETHI, 3BE311bI, CONHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TTOPO/IbI, MOJIE3HBIC
HCKOMaeMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHYeCKasi peaKIus

[Tepuonuuecknii 3axoH. [lepuoanueckasi cuctreMa XUMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBHUU C TMOJIO)KEHUEM »dJeMEeHTOB B llepumoanueckoit cucreme u
CTPOCHHEM UX aTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBS3U. THUIBI KPUCTALIMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukainus 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XUMHYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COCIMHEHUM, TEHETUYECKasl CBSI3b HEOPTraHUUECKUX BEIIECTB.

Knaccuduxanuys XuMUYECKUX peakIuid Mo pa3IMuHbIM MpU3HaKam (10 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TEIIOBOMY 3(deKTy, Mo
U3MEHEHHUIO CTETICHEH OKMUCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHUIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XuUMU4eckoi peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsATHEe 0O TOMOT€HHBIX M IeTePOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HAa CKOPOCTh XMMHYECKOW pPEaKIMU W TMOJOXKEHUE XUMHUYECKOTO

pPaBHOBCCHA.
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OKHUCAUTENPHO-BOCCTAHOBUTEIbHBIE  PEAaKIUU, JJIEKTPOHHBIM  OaslaHC
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pEaKIUU. CocraBieHue  ypaBHEHMI
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HKCIOJIB30BAaHUEM  METOJA
AJIEKTPOHHOTO OaliaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHbI. MeXaHH3M AMCCOLMALMM BEIIECTB C PA3JIMYHBIMUA BHJIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccouranui. CHUIbHBIE U CIA0bIE JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
IIOJIHBIE M COKpalIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBolcTBa KHUCIOT,
OCHOBAHMM U COJIeH B CBETE MPE/ICTABICHUI 00 IIEKTPOIUTUUECKOM TUCCOIUAIUY.
KauecTBeHHbIE peakiiuu Ha MOHBI. [[oHsATHE O THIpOIH3E CONEil.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMHU KPUCTALIMYECKUX PEHIETOK HEOPraHHMYECKUX
BEILIECTB — METAUIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJTopua HaTpwsI), UCCIIEIOBAHUE 3aBHCUMOCTH CKOPOCTH XUMUYECKOH PEaKIUU OT
BO3JCHCTBUS  pa3iMyHBIX  (PAKTOPOB, MCCIEAOBAHUE  BJIEKTPOIPOBOIHOCTU
pPacTBOPOB BELIECTB, ITPOLECCa JUCCOLMALIMHN KUCIIOT, IIEJI0YEN U cosel (BO3MOKHO
UCIOJIb30BaHUE BUAECO MAaTEpUaJIOB), IMPOBEACHHE OIBITOB, HJUIIOCTPUPYIOIINX
NPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbI), OIBITOB, WJUIFOCTPUPYIOUIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIHUil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCIMHEHHUS), pAClO3HABAaHUE  HEOPTraHWYECKHX  BEIIECTB C  MOMOIIbIO
KAUECTBEHHBIX PEaKIMil Ha MOHBI, pELIEHUE SKCIIEPUMEHTAIBHBIX 33/a4.

Hemeranibl 1 MX COeANHEHUSA

OOmast xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUeCKrue CBOMCTBA MPOCTHIX
BEILECTB — rAJION€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpeE XJopa (B3auMOECCTBIE
C MeTajulaMH, HeMeTaJlaMu, uienoyamu). XuopoBojaopod. ConsiHas KHUCIOTa,
XMMHUYECKUE CBOMCTBA, IOJIy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJOPOJa HA OpPraHU3M YeJIoBeKa. BaxkHelIne XJIOpHIbI U UX HAXO0XKICHHUE B
IPUPOJE.

O6mast xapaktepuctuka smneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYECKUe CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKkue cBoicTBa cepbl. CepoBOAOPO, CTpoeHHUE, (U3MUYECKUE U
XUMHUYecKkrue cBoMcTBAa. OKCHIBI CEpbl KaK MPEICTABUTENTN KUCIOTHBIX OKCHJIOB.
Cepnas kucnota, pU3NYECKUe U XUMUYECKUE CBOMCTBA (001IMe KaK MPEACTaBUTENS
KJlacca KHUCIOT M crneruduueckue). XUMUYECKHE pPEaKlrH, JEKAIUe B OCHOBE
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IPOMBIIIJIEHHOTO CIoco0a MOJIy4eHUs CEpHOM KHUCIOTHL. [IpuMeHeHue cepHOil
KUCIIOThl. CONU CEepHOM KHUCIOTHI, KadeCTBEHHAs peakius Ha Cylab(}arT-HOoH.
HaxoxzaeHnue ceppl U €€ COCNMHEHUN B NpUpoJe. XUMHUYECKOE 3arpsi3HEHUE
OKpYXalolel Cpellbl COCOUHEHUSIMU Ccepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/lyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIIICHHS.

OOmast xapakrtepucTuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHHE B MPHUPOJE,
duznyeckue U XxuMu4yeckue cBoicTea. Kpyrosopor a3ora B mpupoe. AMMuUax, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHue U npuMeHerue. Coiu aMMOHUS,
ux QU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
cBoMcTBa (0OIIME Kak TMPEACTaBUTENS Kjacca KHUCIOT W crheruduueckue).
Hcnonb30BaHnEe HUTPATOB U COJIE AMMOHHSI B KAYECTBE MUHEPATIbHBIX YIOOPEHU.
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHHUSIMU a30Ta (KHCIOTHBIE
JOK]IM, 3arps3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Pocdop, alIOTPONHBIE
moaudukanuu docdopa, uznueckre U xumudeckue cpoiictBa. Oxcun gocdopa
(V) u dochopHas KucioTa, PU3NYECKUE U XUMHUYECKHE CBOICTBA, MOJydYEHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

OOmas xapaktepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTE€PHbIE CTENIEHU OKUCIEHUS. Y TJIepO/, AJTIOTPOIHbIE MO (DHUKALIUHY,
pacnpocTpaHeHue B IPUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLHS.
Kpyrosopotr yrinepona B mnpupone. Oxcunbl yriepoaa, ux (uMyeckue u
XUMUYECKHE CBOWCTBA, JEWCTBUE Ha JKMBBIE OPraHU3MBbI, [OJYyYEHUE U
IpUMEHEHHEe. DKOJIOTHYeCKue MpoOseMbl, CBsI3aHHbIe ¢ okcuaoM yraepona (IV),
TUMoTe3a TI00ATBHOTO TMOTEIUICHHUS KIWMaTra, MapHUKOBBIN 3¢ dekT. YronbpHas
KUCIOTa U e€ coid, UX (PU3MUecKrue U XUMHUYECKHE CBOMCTBA, MOJIy4YeHHE U
npumeHeHue. KadecTBeHHass peakiusi Ha KapOoHaT-WOHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEULIMHE, IPOMBIILIEHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHavasIbHBIE TOHATUSL 00 OPraHUYECKUX BEILIECTBAX KaK O COSIUHEHUSX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TAHOJ, TJIMLEPHH, YKCYCHAsl KUCIIOTA).
[IpuponHble HCTOUYHUKH YTIAEBOAOPOAOB (yrojib, NPUPOIHBIM Tra3, HEPTH),
MPOIYKTHI WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEIIECTBAX: KMpax, OejKax, yriieBojax — 1 ux
poiid B OKM3HM 4eJoBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCTUHEHUN.

KpemHuuii, ero ¢usnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE U
npuMmeHnenue. CoequHeHus KpeMHus B npupoze. O61re npeacTaBieHus o0 OKcHie
kpemuus (IV) u kpemuueBoit kucinore. CUITUKATHI, UX UCIOJIb30BaHUE B OBITY, B
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MPOMBIIUICHHOCTH. BakHelllne CTpOUTENbHbIE MaTepHaibl: KEpaMUKa, CTEKJIO,
EMEHT, OeToH, kene300eToH. I[IpoOnembl 0€30MacHOrO0  HMCMOJIB30BAHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa30B HEOPTraHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITMN Ha XJIOPHUI-UOHBI U HAOIOJACHHUE MPU3HAKOB
X TIPOTEKAHWsI, OMBITHI, OTpaKawImue (PU3NYECKHe W XWMHYECKHE CBOMCTBA
rajJjoreHoB M HX COCIUHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAaKOMJIEHHUE ¢ 00pa3aMu XJIOpUI0B (TAJIOT€HHI0B), 03HaKOMIIEHHE C 00pa3iiaMu
ceppl U €€ COEQUHEHUsSMU (BO3MOKHO MCIOJIb30BaHUE BHJIEOMATEPHAIIOB),
HaOJII0ICHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3yYEeHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHOI CEPHOM KUCIIOTHI,
MPOBEJICHUE KAU€CTBEHHON PEaKIUM Ha CyJib(paT-uOH U HAOJIOICHUE MPU3HaKa e¢
POTEKaHUs, O3HAKOMJIEHUE C (PU3UYECKMMU CBOWCTBaMH a30Ta, ¢ochopa U HUX
COeIMHEHUN (BO3MOXKHO UCIOJIb30BaHUE BUJIEOMATEPUATIOB), 0Opa3iiaMu a30THBIX
u ¢dochopHbIX yIoOpeHui, mojlydeHue, coorpanue, pacrno3HaBaHUE W U3YYCHUE
CBOMCTB aMMHaKa, MPOBEIACHUE KAaYECTBEHHBIX pEaKlMil Ha HOH aMMOHHS U
dbochart-moH W wU3yyeHUE TPU3HAKOB HX TMPOTEKAHUS, B3aUMOJICHCTBHE
KOHIICHTPUPOBAHHON a30THOM KHCJIOTBI C MEIbI0 (BO3MOKHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), M3YYCHUE MOJeNIed KPUCTAUIMYECKUX PEIIETOK aimasa,
rpadura, (ymiepeHa, O3HAKOMJICHHE C MPOLECCOM aJCOPOIMU PacTBOPEHHBIX
BCILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM TNPOTHUBOTrasza, IOJIydeHUE,
coOupaHue, pacro3HaBaHUE M U3YYCHHE CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEICHHE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYCHUE MPU3HAKOB HX
MPOTEKAHMS, O3HAKOMJIEHWE C TPOAYKIMEH CHJIMKATHOW MPOMBIIIJIEHHOCTH,
pelIeHrne SKCIEPUMEHTANIBHBIX 3aJa4 Mo Teme «BakHeillne HeMeTaluibl U HX
COCTMHEHUS.

MeTa/ibl 1 MX COeIMHEHU S

OO6m1as XxapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux nosioxkeHuss B llepumogmueckor cucreme xumuueckux snemeHtoB [, .
MenneneeBa u ctpoeHusi atomMmoB. CTpoeHHE MeTajuioB. MeTrayindeckasi CBsi3b U
METAJUIMYECKasi  KpUCTa/UIMUecKas  pelmI€Tka.  DJIEKTPOXUMUYECKUU Pl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
crocoObl TosydeHusi MeTtauioB. [loHSTHE O KOppO3UM METAIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIIILICHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanemeHToB . 1. MenzaeneeBa, cTpoeHME MX aTOMOB, HaXOXJIEHUE B IPUPOJE.
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duznyeckre 1 XMMUYECKUE CBOMCTBA (HAa MpuMepe HaTpus U Kanus). OKCUIbl U
TUJAPOKCUABI HaTpud W Kanus. [IpuMeHeHue IIENOYHBIX METaUIOB U HX
COEJIMHEHUM.

[llemoyHO3eMEIbHBIE METAIbl MAarHud MW KajJdbLIMH: TOJIOXEHHE B
[lepnognueckon cucreme xuMudeckux aaneMeHToB /1. 1. Menneneea, ctpoeHue ux
aTOMOB, HaXOXJIeHUE B npupojac. Ousznueckre u XUMUYECKUE CBOMCTBA MarHus 1
KaJibIusl. BaxkHeiiine coeuHeHns! KanbIus (OKCUI, TUAPOKCUI, coln). ZKECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AutoMuHUN: TTookeHue B [leproindeckoil cucteMe XuMHYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXOXAcHWE B mpupoae. Dusnueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIFOMUHUS.

Kenezo: nonoxenne B [lepuoguueckon cuctemMme XUuMHYECKUX 3JIEMEHTOB /.
N. MeHnneneeBa, CTpOEHHE aTroMa, HAaXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUUYECKUE CBOMCTRA kene3a. OKCUIbl, TUIpOKCU bl U cosn xenesa (11) u xenesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ o00pa3llaMd METAZIOB W CIUIABOB, HX (PU3MUECKUMHU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YJIbTATOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUICOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB >KECTKOM BOJIBI, TPOLIECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
Ka4eCTBEHHBIX PEAKIIMi HA HOHBI: MarHus, KaJIbIUsl, aTFOMUHUS, ITMHKA, sxene3a (1)
u xenesa (III), menu (II), HaOmromeHWE W OMHMICaHWE IIPOIIECCOB OKpaITWBAHUS
MJaMEHW WOHAaMM HaTpusi, Kajusd W Kajdblusi (BO3MOXXHO HCHOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClieI0BaHuE aM(OTEPHBIX CBOMCTB THAPOKCHUIA ATTFOMUHUS U
TUJIPOKCHAA LIMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1ad 1o Teme «Baxknenime
METaJUIbl ¥ KX COCTUHCHUSY.

XuMHS M OKPYXKAOLIAS Cpeaa

Bemectsa m Marepuanbl B TOBCEIHEBHOW >KM3HM 4YEJOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIISCTB M XUMUYECKUX peaknuii B ObiTy. [lepBas momMorisb mpu
XHMHYECKUX 0KOTax U OTPaBJICHUSX.

XUMUYECKOE 3arps3HEHHE OKpYKawlleh cpeabl (MpeaeiabHas I0mycTuMast
KOHIIeHTpalus BemiecTs, nainee — [1/IK). Poab xuMun B penieHrn 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:
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u3ydeHue oOpasloB MaTepuaoB (CTEKJIO, CIIaBbl METAJLIOB, TOJUMEPHBIC
MaTepualbl).

Mescnpeomemmnbnie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MpU HM3yYEeHUHM XMMHHM B 9 Kiacce
OCYILIECTBIISIETCS 4epe3 HCIOJIb30BaHME KaK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHATUH, TaK W TIOHITHH, SIBISIONIAXCS CUCTEMHBIMH JIJIST OTACTBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
HKCIIEPUMEHT, MOJCIIUPOBAHUE, H3MEPEHHUE, MOJIElb, SBICHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusznka: MaTepus, aTOM, JJICKTPOH, POTOH, HEUTPOH, HOH, HYKJIHI, H30TOIIHI,
pPaOaKTUBHOCTb, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJyIPOBOHUKY, AUDIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KPUCTAITUIECKas
peméTKa, CruiaBbl, (PU3MUYECKUE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: dorocunres, npixanuwe, Ouocdepa, IKOCHCTEMA, MHUHEPAIbHbBIE
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIHHBIC BEIIECCTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TTOPO/IbI, MOJIC3HBIC
HCKOIIaeMbI€, TOIIJIMBO, BOJHBIC PECYPCHI.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pPE3yJbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIMUTATENBHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPAAULMOHHBIMA POCCUNCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIecTBe MpaBUJIaMd W HOPMaMHU TMOBEJEHUS M CIOCOOCTBYIOT IIpOIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMU 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAUUW U
pacIIMpPEHUE OIBITA AEITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOILLIECHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJICAWI0, TOHMMAaHWs 3HAYEHUsS XWMHUYECKOM HAYKH B KU3HHU
COBPEMEHHOI'0 OOIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMAaIUe o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMS:

MPEACTABICHUS O COLUMAJIbHBIX HOPMAax W MOpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOUCCIEA0BATEIbCKOM, TBOPUECKOM U IPYTUX BUJAX AESTEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JACSATEILHOCTH MPU BBINOJTHEHUU
y4eOHBIX, TMO3HABATENbHBIX 3a/1au, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO3/IJaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO ¥ B3aUMOITOMOII!
B MPOIIECCE ATOM yueOHOM AesTENHHOCTH, TOTOBHOCTH OIEHHUBATh CBOE MOBEJCHUE
Y TOCTYIKH CBOMX TOBApUUIEH C ITO3WMLHMU HPABCTBEHHBIX U ITPABOBBIX HOPM C
YYETOM OCO3HAHMUS MTOCIEACTBUN IIOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEUIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY [IJI1 TIOHUMAaHUsI CYIIHOCTH HAyYHOW KapTUHBI MHUpA, TPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOABI, B3aHUMOCBS3SIX YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOAMMBIC IS OOBSICHCHHUS HAOJIOMACMBIX IPOIECCOB M SBIICHHM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATENIbCKOW KYyJBTYpPbl, B TOM 4YHCIIE
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HABBIKOB CaMOCTOATEIBHOW pabOThl C y4e€OHBIMH TEKCTaMH, CIPaBOYHOMN
JUTEPATYPON, JIOCTYNMHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHMIO M TO3HAHWIO, JI0O0O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  camMO00pa3oBaHUIO, TMPOEKTHOW U  HCCIEJOBATEIbCKOM
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABIEHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3]I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs1, HAPKOTUKOB, KypEeHHs),
HEOOXOAMMOCTH COOJIOJEHUS TpaBWi OE€30MaCHOCTH MpU OOpalllEHUH C
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSL:

MHTEpEC K MPAaKTUUYECKOMY U3YUYEHHUIO Ipodecchii U TpyJa pa3auyHoro poja,
YBa)KECHHE K TPYAY U pe3ysbTaTaM TPYJI0BOMU AEATEILHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XUMHH, OCO3HAaHHBIH  BBIOOD
WHUBUIyaJIbHON TPAEKTOPUU MPOJOHKEHHUS 00pa30BaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON Npo(heCcCUOHATBHON AESATENBHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(ECCHOHATIBHOM Cpeae;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU 11e7IeCO00pa3HOe OTHOLIEHHE K IPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOTO M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢uznyecKkoMy M TICUXHYECKOMY 3/I0pOBbIO, OCO3HAHHE IEHHOCTU COOJIOJCHHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOILIEH MPUPOJHON CPEAOM, I MOBBILLICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYphl, OCO3HaHHUS TJ00albHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEeM M TMyTeH WX peIIeHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKAaTUBHOMN U COLMAIIBHOU MPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaIMETHBIX pPE3yJNbTATOB BBIJIEISIOT 3HAUMMbIEC JIS
dbopMHUpOBaHUS MUPOBO33pEHUS O0IIIEHAYIHBIC TIOHITHS (3aKOH, TEOPHsl, TPUHITHII,
rumnore3a, (QaxkT, CHUCTEMa, IMPOLEcC, 3KCIHEPUMEHT M JApPYroe.), KOTOphIe
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UCITOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEAMETaxX W TO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEeAMETOB (OPMUPOBATH MPEACTABICHUE O IIEJIOCTHOU
HAy4YHOM KapTHMHE MHpA, U YHUBEpCAJIbHbIC yUeOHbIE IeUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, DPETYJISITHBHBIE), KOTOpble obOecneunBaloT (OpMHpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble jornueckue aeiicTBU:

YMEHHSI HCIOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUJIEHUS IPU OCBOCHHUH
3HAHWI: PACKPBIBaTh CMBICI XMMHUUYECKHX TMOHATUN (BBIAEHATh UX XapaKTepHbIE
MPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMU MOHSTHUSIMH), UCIOJIb30BATh
MOHATUS JJIs1 OOBACHEHUS OT/EIbHBIX (PAKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUSI U
KpUTEpUH JJIsl KIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB M XUMHYECKUX PEaKIHM,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyX JAeHUS (MHIAYKTUBHBIC, NCNYKTUBHbIC, 10 aHAJIOTHUN),
JI€TIaTh BBIBOJIBI U 3AKIIOYCHHS;

yMEHUE TMPUMEHSTh B TIPOILIECCe TO3HAHUA TOHATHS (NIPEAMETHBIE U
MeTaIpeMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yeMble B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opmylia U YypaBHEHUE
XUMHUUYECKON peakluy — MpU PEIICeHUH Y4eOHO-TIO3HABATEIbHBIX 3ajlay, C yUETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTePU30BaTh CYIIIECTBEHHbBIC
MPU3HAKH M3YyYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYUHS B U3yUaeMbIX ITPOLIECCAX U SIBICHUSIX.

ba3oBble ucciaeaoBare/bCKue 1eCTBUA:

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (POPMUPOBAHUS TUIIOTE3BI IO TTPOBEPKE
MPaBUWIBHOCTH BBICKA3bIBAEMBIX CY>KJICHHI;

NpUOOPETEHUE OMNbITa IO TUIAHUPOBAHUIO, OpPTaHU3AIMM U TPOBEICHUIO
YYCHMUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOMomaTh 3a XOJOM IIpoliecca,
CaMOCTOATEIFHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTYET
O MpoJIeTIaHHOM padoTe.

Pabora ¢ undpopmanmeii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTy4aeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
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nocobusi, pecypcbl MHTepHETa), KPUTHUYECKU OLIEHUBATh HPOTUBOPEUUBYIO U
HEJ0CTOBEPHYIO MHPOPMAIIHIO;

YMEHHE MPUMEHATh PA3IMYHbIE METOJbI M 3aIllpOChl MPU IOUCKE U OTOOpE
MHPOpPMAILlMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBIITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY TMpeAcTaBIeHUS UH(DOPMALIUU U
WUIFOCTPUPOBATh pEIIAEMbIE 3aJa4d HECIOXHBIMH CXEMaMH, JHarpaMMaMH,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AaHAIM3UPOBATh B Ipolecce Yy4yeOHOH u
UCCJIEI0BATENBCKOW JEATEIbHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
CpEBbL.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeiiCTBHA:

YMEHMSI 3a/1aBaTh BOMPOCHI (B XO€ Auayiora 1 (WIKN) TUCKYCCUH) IO CYLIECTBY
oOcyxgaemMol TeMmbl, (OPMYIMPOBATH CBOM MPEIVIOKEHUS OTHOCUTENIBHO
BBIIIOJIHEHHUS NIPEIOKEHHON 3a/1a4K;

YMEHUSL  NPEJCTaBIATh  MOJYyYEHHbIE  pe3yibTaThl  IO3HABATEIBHOU
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaX; JeJaTh MpPE3EHTALUIO
pPE3YNbTATOB BBIMNOJHEHUS XMUMHUYECKOTO JKCIIEpUMEHTa (J1a00paTOPHOrO OMBITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUE€OHOTO MTPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINPEIEICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NeATEeILHOCTh, BRIOUPAaTh Hanbonee 3pheKTUBHBIC CITOCOOBI pelieHusT yueOHbIX U
NO3HABATEJIbHBIX 33Ja4, CaMOCTOSTEIIBHO COCTAaBJISATh WIH KOPPEKTHPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUU C Yy4YETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaX — BEIECTBAX M PEAKLMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJibTaTa 3asBJIICHHOM LIENTU, YMEHHE

MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, [IPEIJIaracMbl€ B YCIOBUHU 3aJaHUN.
INPEAMETHBIE PE3YJIBTATDBI
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B cocraBe mnpeaMeTHBIX PE3yNbTATOB IO OCBOCHHUIO 00s3aTEIHLHOTO
COJlep KaHMs, YCTAHOBJIEHHOTO JlaHHOW deaepalbHON pabdoyeil mporpaMMoHu,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbIE 3HAHUSA, YMEHHUS U CIOCOObI
JnercTBul, crnenuduueckue A IpeAMETHONM o0nacTu  «XUMHS», BB
JNEATeIBHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CHTYAITHsX.

K xoHiy 00yueHus B 8 kij1acce rnpeaMeTHble pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUW: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJHWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBasi J10J1s1 XUMHUUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJIAPHBIA 00BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHUE, COJb, DJIEKTPOOTPHUIATEIBHOCTb, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIoKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON 3 EKT peakiuu,
SJIpO aToMa, dJIEKTPOHHBIN CJI0M aToMa, aTOMHas OpOUTallb, PAUyC aTOMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs] KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, WOH, KaTHWOH, AaHUOH, pacTBOp, MaccoBas JIOJs BEIIEeCTBa
(mpolLieHTHAs! KOHIICHTPAIUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH W
MPUMEHSITh 3TU TIOHATHUSA MPU OMUCAHUU BELIECTB U UX MPEBPALLICHUII;

e HCIOJBH30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENEHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaThb cMbIciH [lepuonnueckoro 3akona JI. W. Menaeneena:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOJANYECKOM 3aBUCUMOCTU CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUE€HUSI, 3aKOHA ABOTaJIpo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproauueckoit
CUCTEMbl XHMMHMYECKHUX OJJIEMEHTOB: pa3iuyaTh T[OHATUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymnma)y, Maneie u
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OONbIIME TIEPHOJBI, COOTHOCUTH OOO3HAUYEHWsS, KOTOPHIE HMEIOTCS B
tabmuie «llepuonmdeckass cuctemMa XUMUYeCKuX odjemeHtoB . U.
MenneneeBa» C YHCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB
XUMHYECKUX JIEMEHTOB (COCTaB U 3apsia siApa, 001IIee YUCIIO SJCKTPOHOB U
pacmnpeneneHue uX 1Mo JIEKTPOHHBIM CIIOSM);

e KJIACCH(PUIIUPOBATh XMUMHYECKHE DJIEMEHTHI, HEOPTAaHUUYECKHUE BEIECTBA,
XUMUYECKHE peaknuu (10 YHUCIy U COCTaBy YYaCTBYIOIIUX B PEAKITUU
BEIIECTB, [0 TEIJIOBOMY 3D (PexTy);

e XapakTepu3oBaTh (OMHCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOATBEPKAast ONMMCAHUE TPUMEPAMU MOJICKYIISIPHBIX
ypaBHEHU COOTBETCTBYIOIINX XUMHUICCKUX PEAKITHI;

e TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KA4€CTBEHHOTO
COCTaBa, BO3MOXXKHOCTH TIPOTCKAHUS XUMHUYECKUX TIPEBpAlICHUN B
Pa3INYHBIX YCIOBHUSAX;

e BBIYUCIISTH OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChI BEITIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »JjeMeHTa 1o ¢GopMyse COECIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOIUTH PACUETHI IO YPAaBHEHHIO
XUMHUYECKOM peaKIny;

e TPUMEHATH OCHOBHBIC OTICPAIIMH MBICITUTEIILHON ACSITCIIBHOCTH — aHAIIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHUC TPUYMHHO-CICACTBEHHBIX CBSI3€d — JUISI M3YyYCHHS CBOWCTB
BCIIECTB M XHWMHUYECKHX pEaKIMi, eCTECCTBEHHO-HAYyYHBIC METOJIbI
MO3HAHUA — HAONIOJICHUE, W3MEpPEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

e CIEJOBATh IPaBUJIAM MOJIb30BAHUS XUMUYECKOM MOCY 10 1 Ta00PaTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuWiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHUM C MHCTPYKIHMSIMH TIO BBITIOJHEHHIO JTAOOPATOPHBIX
XUMHUYECKUX OTBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(Bommoposia M KHCIIOpOJa), TPUTOTOBJICHUIO PACTBOPOB C OMpEAeIEHHOU
MacCoOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE DKCMEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB IIEIOYECH U
KHUCIIOT C TIOMOIIIbIO MHIUKATOPOB (JTaKMyC, (eHON(PTAICHH, METUIOPAHK
U Jpyrue).

K xonIy o0yueHus B 9 Kjiacce npeIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYJAFOIITMXCS YMEHU:

e pacKpbhIBaTh CMBICII OCHOBHBIX XHMHYECKHX TOHATHH: XHUMHYCCKUH
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, BaJIEHTHOCTH, 3JIEKTPOOTPHUIATEIHHOCTh, CTEIMEHb
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OKHUCJICHUS, XUMUYECKasl PEaKIus, XUMUIECKas CBs3b, TEIUIOBOU 3(PdeKT
peakiuu, MOJib, MOJSIpHBIH  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, AJEKTPOJUTHYECKAS] IUCCOLUUALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE PEaKIUH, OKHCINTEIbHO-BOCCTAHOBUTENBHBIEC PEaKIUH,
OKHUCJIUTEIb, BOCCTAHOBUTEIb, OKUCIIEHHE U BOCCTAHOBIIEHUE, AJUIOTPOIIHS,
am(pOTEepHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTaJuInYecKas ), KpUCTAINYECKask pelETKa, KOPPO3Us METAJUIOB, CILIABHI,
CKOPOCTh XMMHUYECKOW pEeaKUuHu, MPEAEIbHO JOMYCTUMAas KOHLEHTPALUS
ITJIK BemiecTBa;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKHX TOHITUH H
MPUMEHSITh ATU OHSATHUS MPU ONMKMCAHUH BEUIECTB U UX MPEBPAILICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJII COCTaBJICHHS (HOpMYT
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

e OIpPENENSATh BAJICHTHOCTh U CTETICHb OKUCIICHUSI XUMUUYECKUX DJIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, NPUHAIJICKHOCTh BEHIECTB K
OTNpeNIIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnaMm, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COEJIMHEHHUAX, 3apsi/l MOHA M0 XUMHUYECKOM (QopMylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUI KPUCTAJITUYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

e packpbiBaTh cMmbici [lepuonnueckoro 3akona [I. M. MengeneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHWE: OIKCHIBATh U XapaKTepU30BaTh
tabnnunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymnma)» U «modouyHas
noarpymnmna (b-rpynma)», maneie u OoNbIIME MEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOINYECKON TaOIULE, C YNCTOBBIMU
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XUMHYECKHUX DJIEMEHTOB (COCTaB U
3apsan  sApa, oO0IIee YUCIO DJJIEKTPOHOB M paclpenelieHhe UuX 1o
AJIEKTPOHHBIM CJI0SIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MEHECHHUH
CBOMCTB 3JIEMEHTOB M UX COCIMHEHUH B Mpejenax MajblX MNEPUOJIOB U
TJIABHBIX TOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

e KJIACCHU(PUIIUPOBATh XMUMHUYECKHE AJIEMEHTHI, HEOPTaHUUYECKHUE BEIECTBA,
XUMHUYECKHE peakiuu (M0 YMCIy W COCTaBy YYacCTBYIOIIMX B PEAKIIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX IJIEMEHTOB);

e XapakTepu30BaTh (OMHCHIBATH) OOIIME U CHEIUPUISCKHE XHUMHUYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAs OMNHUCAHUE

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 513 ot 15.04.2024. UcnonHutens: MNatuHa C.A. r.I’BJTEKTPOHHbIﬁ
CTpanuua 20 n3 54. CTpanuua cosgana: 15.04.2024 12:44 =¥ TATAPCTAH



puMeEpaMu MOJICKYJISIPHBIX W HOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIIii;

e COCTaBISITh YPAaBHEHHS DJEKTPOJUTUYECKOW AUCCOLMALMMU  KHUCIOT,
IeJIOYEH U COJIeH, MOJHBIE U COKPAIIEHHbIC YPABHEHUS PEAKIIMI HOHHOTO
oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3TMYHBIX KJIACCOB;

e pacKphIBaTh CYIIHOCTh OKHCJIHMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;

e TMPOTHO3UPOBATH CBOMCTBA BEIECTB B 3aBUCUMOCTH OT HUX CTPOCHMUS,
BO3MOXKHOCTH TMPOTEKaHUSI XHUMHUYECKHX TMPEBPALICHUNA B pa3IUYHBIX
YCIIOBHUSIX;

e BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChI BEIIECTB,
MacCOBYIO JIOJTFO XHUMHYECKOTO JJeMeHTa 10 (opMyse COCIUHCHHSI,
MacCOBYIO JIOJTIO BEIIECTBA B paCTBOPE, TPOBOIUTH PACUETHI IO YPaBHEHHIO
XAMHUYECKOMN pEaKIuy;

e COOJIIO/IATH MPaBUJIA TIOJIL30BAHUS XUMUUECKOU MTOCYI0M 1 TaO0paTOPHBIM
o0opyZoBaHMEM, a TakKXke IMpaBuia oOpalleHuss C BEIIeCTBAMU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIICCTB
(aMMmaka M yriaeKkucliioro rasa);

e TPOBOJUTH PEAKITNH, IIOTBEPIKIAIOIIHE KAUeCTBEHHBIA COCTAB Pa3TUIHBIX
BEII[ECTB: PACMO3HABATh OMBITHBIM IyTEM XJIOPUI-, OpOMUA-, WOIWI-,
kapbonat-, (docdar-, cunukar-, cynbdar-, TUAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

e TPUMEHATH OCHOBHBIC OTIEPAIIMH MBICITUTEIILHOMN JACSITEIIbHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHUE, 0000IIEHUE, CUCTEMATU3AIINIO, BBISIBIICHUE IPUYHUHHO-
CJICICTBCHHBIX CBSI3€H — JJI M3YyYCHHsI CBOMCTB BEMIECTB M XMMHYCCKUX
peaKmuii, E€CTECTBEHHO-HAy4YHbIC METOABl TO3HaHUS — HaOIOICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PeabHbIM U MBICIICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
Ne KounyecTBO 4acoB DJIeKTPOHHbIE
n | HaumeHnoBaHue pa3nenoB (undposbie)
Bcer Konrpoasn | IIpakrnueck
/ | ¥ TeM mporpaMmblI o0pa3oBaTejibHbIE
0 ble paboThI ue padboTsbl
n pecypchl
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
Xumusi — BaXkHas 00J1acTh
bubmuorexa [JOK
1. €CTECTBO3HAHUS U
1 DAKTHYCCKO 5 2 https://m.edsoo.ru/7f41
p 837c
JIeSATETLHOCTH YeJIOBEKa
bubnnoreka IIOK
1. BemiectBa u xummuieckue
5 U 15 1 https://m.edsoo.ru/7f41
peartt 837c
Hroro o pasneny 20

Pa3nes 2. Baskneiimme npeacTaBuTeNId H

COPraHuYeCKUX BeUIeCTB

bu6mmoteka [IOK
2. B .K .
O3AYX. RUCIOPON 6 https://m.edsoo.ru/7f41
1 TTousarue 00 oxkcumgax
837¢c
bu6mmoteka [IOK
2. B I
OOPOAL.LIOHATHE O 8 1 https://m.edsoo.ru/7f41
2 KHCJIOTaX U COJIAX
837c
but6mmoreka [IOK
2. Boma. P il
OA8. TACTBOPEL. LIOHATHE 5 1 1 https://m.edsoo.ru/7f41
3 00 OCHOBaHMAX

837c
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5 OCHOBHBIE KJIaCChI bubnuorexa [JOK
4' HEOPTraHUYECKHUX 11 https://m.edsoo.ru/7f41
COEIMHEHNH 837c
Htoro mo pazneny 30

Paznen 3. [lepunoanueckuii 3axon u [lepuoauyeckas cucremMa xumudeckux iementosn /1. U.
MenpeneeBa. CTpoeHue aToM0OB. XUMUYecKas CBA3b. OKUCINTEIbLHO-BOCCTAHOBUTEIbHbIE

peakuumn
Ilepronnueckuii 3aKOH U
3 [lepuoauueckast cucrema bubnuoreka [JOK
1' XUMHUYECKHUX 3JIeMEeHTOB JI. 7 https://m.edsoo.ru/7f41
N. MenneneeBa. CtpoeHue 837c
aToma
XUMHYECKas CBS3b.
bu6mmoteka [IOK
3. OKHUCIUTENbHO-
8 https://m.edsoo.ru/7f41
2 BOCCTAaHOBUTEIIbHbBIC
837c
peakuuu
bu6nuoreka [IOK
Htoro no pazneny 15 https://m.edsoo.ru/7f41
837c
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PesepBHOE Bpems 3 https://m.edsoo.ru/7f41
837c
OBIIEE KOJIMYECTBO 68
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9 KJIACC

VIIA-rpynnsl. ['anorenst

Ne KoJunyecTBO 4acoB DJIeKTPOHHbIE
n | HaumeHnoBaHue pa3nenoB (undposbie)
/ Bceer KonTpoabn pakTuyeck
H TeM MPOrpaMmbl o0pa3oBaTejibHbIE
0 ble paboThI He padoThl
n pecypchl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIIuH
1 [ToBTOpeHwue u yriayodieHue bubnuotexa [JOK
1' 3HAaHUH OCHOBHBIX 5 1 https://m.edsoo.ru/7f41
pazziesnoB Kypca 8§ Kiacca a636
1 OCHOBHBIE bubnuorexa [IOK
2' 3aKOHOMEPHOCTHU 4 https://m.edsoo.ru/7f41
XUMHYECKUX peaKIui a636
DIIEKTPOTUTHIECKAS
bubmuorexa [JOK
1. JTUCCOITHAITHS.
8 1 1 https://m.edsoo.ru/7f41
3 XUMHUYECKUE PEAKIIUU B
a636
pacTBOpax
Hroro no pazgeny 17
Pasznen 2. HemeTas1bl M HX cOeIMHEHHS
9 OO01mas xapakTepucTHKa bubmuorexa [JOK
1' XUMHUYECKHUX 3JIEMEHTOB 4 1 https://m.edsoo.ru/7f41

a636

[okymeHT co3gaH B anekTpoHHon copme. Ne 513 ot 15.04.2024. Ucnonnutens: MatuHa C.A.
CTtpanuua 24 n3 54. CtpaHuua cosgara: 15.04.2024 12:44

Y oLl

IIEKTPOHHBIH
=¥ TATAPCTAH


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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COCTUHEHUS
OO01mas XxapakTepUCTHKA
2 P P bu6nuoreka [IOK
: XUMHUYECKHX DJIEMECHTOB
7 https://m.edsoo.ru/7f41
3 VA-rpynmsl. A30T, 2636
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KPEMHHUHU ¥ UX COCTUHECHUS
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Pa3zgen 3. MeTauibl M X COCIUHEHU S
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CHIECTRA 1 MATCPUAIEL B 3 https://m.edsoo.ru/7f41
1 JKH3HH YeJIOBEKa
a636
Hroro mo pazneny 3
bu6nuoreka [IOK
PeszepBHOE Bpems 3 https://m.edsoo.ru/7f41
a636
OBLIEE KOJIMYECTBO 68
YACOB I10 [TIPOTPAMME

[okymeHT co3gaH B anekTpoHHon copme. Ne 513 ot 15.04.2024. Ucnonnutens: MatuHa C.A.

Ctpanuua 26 us 54. Ctpanuua cosgara: 15.04.2024 12:44

il INIEKTPOHHBIH
=¥ TATAPCTAH


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

[okymeHT co3gaH B anekTpoHHon copme. Ne 513 ot 15.04.2024. Ucnonnutens: MatuHa C.A. 0 INEKTPOHHbIA
Ctpanuua 27 n3 54. CtpaHuua cospana: 15.04.2024 12:44 =¥ TATAPCTAH



HOYPOYHOE INIVIAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHH
] 18(5
! Tema ypoka Bc | Kourpoa | IIpakruu fI[:yT:e uugposbie
er | bHBIE ecKkue st ob0pasoBare
! 0 padoThI padoThI bHbIE
pecypchl
bubanoreka
1 IIpenmer xumuu. Posb xumuu B 1 01.09.2 I[HOK
JKM3HH YeI0BeKa. Tena 1 BelmecTBa 023 https://m.edsoo
.ru/ff0d210c
bubanoreka
2 ITorsaTne o MeToax IMO3HAHUS B 1 01.09.2 LHOK
XUMHU 023 https://m.edsoo
ru/ff0d227e
[TpakTuueckast paborta Ne 1 Bubmmorteka
3 «[IpaBuna paboTs! B 1abopaTopuu 1 05.09.2 LIOK
U IpUEMBI 0OpalleHus ¢ 023 https://m.edsoo
1a060paTOPHBIM 000PYTIOBAHUEM .ru/ff0d23dc
bubanoreka
4 YucTele BENIECTBA U CMECH. 1 05.09 2 I[IOK
CrniocoOblI pa3aenenus cMeceit 023 https://m.edsoo
.ru/ff0d26¢ca
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[IpakTuyeckas padora Ne 2
«Pa3znenenue cmeceli (Ha npumepe
OUYMCTKH ITOBAPEHHOM COJIN)»

12.09.2
023

bubauoreka
LHOK

https://m.edsoo
.ru/ff0d28c8

ATOMBI 1 MOJIEKYJIBI

12.09.2
023

bubauoreka
LHOK

https://m.edsoo
.ru/ff0d2a6¢

XVMMHYECKHUE IIEMEHTBI. 3HAKU
(CMMBOJIBI) XUMHUYECKUX
JJIEMEHTOB

19.09.2
023

buobmmoreka
LHOK

https://m.edsoo
.ru/ff0d2be8

[IpocTsle 1 CIOKHBIE BEIECTBA

19.09.2
023

buobmmoreka
HOK

https://m.edsoo
.ru/ff0d2a6¢c

ATOMHO-MOJIEKYJISIPHOE YUCHUE

26.09.2
023

buobmmoreka
[HOK

https://m.edsoo
.ru/ff0d2d50

3aKO0H ITOCTOSHCTBA COCTaBa
BEIECTB. XUMHUUecKas hopmyIia.
BaJ'IeHTHOCTI) ATOMOB XUMHUYCCKUX
3JICMEHTOB

26.09.2
023

bubaunoreka
LHOK

https://m.edsoo
.ru/ff0d2eae

OTtHOCHUTEIbHAsS aTOMHAas Macca.
OTtHOcHUTEIbLHAS MOJICKYJISIpHAd
Mmacca

03.10.2
023

buoOmmoreka
HOK

https://m.edsoo
.ru/ff0d323c
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bubauoreka

MaccoBas 10715 XUMHYECKOTO 03.10.2 [HOK
5JIEMEHTA B COEUHEHUH 02'3 ' https://m.edsoo
Iu/ff0d350c
bubnuoreka
KonnuectBo BemecrBa. Mob. 10.10.2 [HOK
MossipHas macca 0 2'3 ' https://m.edsoo
u/ff0d5230
bubnuoreka
DuU3NYECKUE U XUMUYECKUE 10.10.2 [HOK
ABJEHUS. XUMHAYECKasl peaKus 0 2'3 ' https://m.edsoo
Iu/ff0d37fa
bubnuoreka
[Ipu3Haku U ycaoBusi NIpOTEKaHUs 17.10.2 [HOK
XUMHUYECKHX PEAKIIUN 0 2'3 ' https://m.edsoo
.ru/ff0d3a16
bubnuoreka
3aKOH COXpaHEHMsI MaCcChI 17.10.2 [HOK
BEILIECTB. XUMUYECKUE YPABHEHUS 02'3 ' https://m.edsoo
ru/ff0d3b88
Bbrancnenus Komu4yecTBa, Macchl BI§£HOT€Ka
BELIECTBA [10 YPaBHEHUAM 24.10.2 Ifit «-//m.edsoo
o _u
XUMHUYECKHUX PEAKITHHA 023 U/Ff0d5708
bubnuoreka
Knaccudukanust xumMmuaeckux OK
peakuuii (CoequHEHUs, 24.10.2 L{t «-//m.edsoo
ps://m.
pa3JIoKeHUs, 3aMEeIeHHs, 0OMeHa) 023 u/F0d3f34
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M. B. JIoMOHOCOB — y4€HBIN-

bubauoreka

sHIMKIoneaucT. O0o0IIeHE U 07.11.2 HOK
. https://m.edsoo
cUCTEMATH3AaLMs 3HAHUI 023 (u/Ff0d40c4
Kontponsnast padora Nel mo treme bubmorexa
«BemecTBa u xuMHueckue 07.11.2 HOK
T https://m.edsoo
peartin 023 ru/ff0d4290
bubanoreka
Bo3ayx — cmech razos. CocraB
Bosnyxa. K _ 14.11.2 | HOK
yxa. Kuciaopog — anemeHT u A1,
https://m.edsoo
npocToe BeuiecTBo. O30H 023 (u/Ff0d448e
dusnyeckue U XUMUYECKHE bubanoreka
CBOMCTBA KMCIIOpOaa (peaKIuu 14112 [IOK
OKHCIIeHus, ropenue). [TousTue 06 02'3 ' https://m.edsoo
OKCHIAx .ru/ff0d4614
bubanoreka
CriocoObI moTydeHus KUCIIopo/ia B
1260 21112 | HOK
paTOpPUU U NPOMBIIUIEHHOCTH. A1,
https://m.edsoo
[Ipumenenue kuciopoaa 023 (u/Ff0d497a
TennoBoii 3¢ ekt XuMuIeckoi
bubanoreka
pEaKIMu, TIOHSITHE O
Te 21112 | HOK
PMOXMMHUYECKOM YPABHECHUH, A1,
https://m.edsoo
9K30- U SHAOTEPMUYECKUX 023 Fu/fF0d4790

pCaknusax
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TornmmBo (HedTh, yroib 1 METaH).

bubauoreka

3arpsizHeHue BO3AyXa, CIIOCOOBI 28.11.2 HOK
023 https://m.edsoo
€ro Ipe0TBPAIICHUS u/ffoddcda
[IpaxTuueckas padora Ne 3 o bubnuoreka
teme «llonydyenue u cobupanue 98.11.2 [IOK
KUCJIOPO/Ia, N3YYEHHE €0 0 2'3 ' https://m.edsoo
CBOHCTB» ru/ff0d4ae2
bubnuoteka
Bonopon — anemeHT u nipocroe
I[HOK
BelecTBo. Haxoxnenue B 05.12.2
023 https://m.edsoo
rpupoae 1u/ff0d4ddo
bubnuoteka
Ou3nyYecKue 1 XUMUIECKHE OK
cBoiicTBa Bojopoaa. [Ipumenenue 05.12.2 1
023 https://m.edsoo
pozopoa ru/ff0d4ddo
bubnuoteka
[TonsaTHe 0 KUCTOTaX U COJIAX 12.12.2 HOK
023 https://m.edsoo
.ru/ff0d50d2
bubnuoteka
CniocoObI moy4eHus BOAOPOia B 12122 IIOK
nabopatopuu 0 2'3 ' https://m.edsoo
.ru/ff0d4ddo
[IpaxTuueckas padora Ne 4 o BP(I;S£HOTeKa
teme «llonmydenue u cobupanue 19.12.2 1
N 023 https://m.edsoo
BOJIOPOJIa, U3YICHHE €r0 CBOMCTBY u/F0d4fa2
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bubnuoreka
3| MomnspHslit 00bEM ra3oB. 3aKOH 1 19122 LIOK
2| Asoranpo 023 https://m.edsoo
ru/ff0d542e
.. bubanoreka
3 Brruncnenus 00bEMa, KOJIMUECTBA OK
BEIIIECTBA ra3a M0 €ro U3BECTHOMY 1 26.12.2 1
3 6ui 023 https://m.edsoo
KOJIMYECTBY BEIIECTBA HWJIH 00BEMY U/Ff0d5580
Brruncienus o0bEMOB ra3os 110 bubnnoreka
3| ypaBHEHHIO PEaKIMU Ha OCHOBE 1 96.12.2 LIOK
4| 3akoHa OOBEMHBIX OTHOLIEHUN 0 2'3 ' https://m.edsoo
ra3os .ru/ffod5708
bubnnoreka
3 qDI/I?:I/I‘ICCKI/IC U XUMUYECKUE 1 09.01.2 LHOK
5| cBoiicTBa BOJBI 024 https://m.edsoo
ru/ff0d587a
bubnnoreka
3| Cocras ocHoBaHuil. IlonsaTue 00 1 09.01.2 LIOK
6| wuHmMKaTopax 024 https://m.edsoo
ru/ff0d59e2
Boga kak pactBopuTes. bubnuoreka
3| Haceimennsie 1 HeHACHIIIEHHBIE 1 16.01.2 LHOK
7| pactBopsl. MaccoBast 10J1st 02'4 ' https://m.edsoo
BEILIECTBA B PaCTBOPE .ru/ff0d5b40
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[TpakTrueckast pabota Ne 5 o bubnuoreka
teme «IIpuroroiienre pacTBOPOB 16.01.2 [HOK
C onpeAeIEHHON MacCOBOM J0JIei https://m.edsoo
R 024
PacTBOPEHHOI'O BEIECTBA» -ru/ff0dseba
bubnuoreka
KonTponbHas padora Ne2 o Teme 93.01.2 L[IOK
«Kucnopoa. Bonopoxn. Boxa» 024 https://m.edsoo
ru/ff0d6342
bubnnoreka
OKkcHpl: cOCTaB, KIacCU(UKAIINS, 93.01.2 I[IOK
HOMEHKJIaTypa 024 https://m.edsoo
Iu/ff0d664e
bubnuoreka
[Tonyuyenue n xummuueckue
. [HOK
CBOICTBA KHUCIIOTHBIX, OCHOBHBIX U 30.01.2
https://m.edsoo
aM(pOTEpHBIX OKCHIOB 024 u/FfOd664e
bubnnoreka
OcHoBaHus: cOCTaB, 30.01.2 I[IOK
KJaccudukanus, HOMEHKJIATypa 024 https://m.edsoo
Tu/ff0d67ca
bubnuoteka
[Tonyuenue u xummuueckue 06.02.2 IHOK
CBOMCTBAa OCHOBaHUM 024 https://m.edsoo
.ru/ff0d67ca
bubnuoteka
Kucnotsl: cocTas, 06.02.2 LHOK
KJaccuukanmsi, HOMEHKJIATypa 024 https://m.edsoo
Tu/ffOdfee2
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bubauoreka

[Tonydyenue n XuMH4ECKHE 13.02.2 LIOK
CBOMCTBA KUCIIOT 02'4 ’ https://m.edsoo
ru/ffOdfee?
bubnnoreka
Conu (cpennue): HOMEHKIATypa,
LHOK
CIOCOOBI MOJYUYEHUSI, XHMUYECKUE 13.02.2
. 024 https://m.edsoo
CBOUCTBA .ru/00ad9474
[IpakTuueckas padora Ne 6. bubmmoreka
Pemrenne skciepuMeHTATbHBIX 90.02.2 [IOK
3aga4 no TeMe «OCHOBHBIE KIIACCHI o https://m.edsoo
N 024
HEOPraHUYECKHUX COCTMHCHHIN .ru/00ad9b7c
bubnuoreka
['eHeTnyeckas cBSI3b MEXKIY
HOK
KJIaCCaMU HEOPTraHUYECKUX 20.02.2
N 024 https://m.edsoo
COCIIMHCHIH .ru/00ad9a50
bubnuoreka
O606IEI€HI/IG ¥ CHCTEMaTH3aLus 97022 | HOK
3HAHUM 024 https://m.edsoo
.ru/00ad9ch2
KonTtponbHas padora Ne3 o reme BI§£HOT€Ka
"OCHOBHBIE KJIACCHI 27.02.2 1
o 024 https://m.edsoo
HEOPraHMYECKUX COCAMHEHUN u/00ad%e1a
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[IepBble NOMBITKU KJIACCH(PUKAUU

bubanoreka

XUMHYECKHX 3JIeMeHTOB. [loHsTHe 05.03.2 HOK
024 https://m.edsoo
0 rpynmnax CXOJHBIX 3JIEMEHTOB 1/00adoffa
[Iepnoanueckuii 3aK0H U bubnuoreka
Ilepuoauyeckas cucrema 05.03.2 LIOK
XMMHYECKUX 271eMeHTOB /1. . 0 2'4 ' https://m.edsoo
Menzeneesa .ru/00ada52¢c
bubnuoteka
OK
Tleprozt, 0 12.032 | U
PHOABL TPYIHEL HOATPYIITH 024 https://m.edsoo
.ru/00ada52c
bubnuoteka
Crpoenue atomoB. CoctaB 12.03.2 LIOK
aTOMHBIX sep. U30Tomb! 0 2'4 ' https://m.edsoo
.ru/00ada342
CtpoeHue IeKTPOHHBIX 000I04eK bubnuoreka
aTOMOB 3JIEMEHTOB [HOK
. 19.03.2
ITepuonnueckoit cucremsr /. . 024 https://m.edsoo
Menneneena .ru/00adaébc
XapakTepucTuKa XUMHYECKOTO bubnuoreka
3JIEMCHTA MO €TO MOJIOKCHHUIO B LHOK
. 19.03.2
ITepnonnueckoii cucreme /1. Y. 024 https://m.edsoo
Menneneena .ru/00ada824
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3nauenue [leprnoandeckoro
3aKOHA JIJIS Pa3BUTHS HAYKH U
npaktuku. J[. 1. MenaeneeB —
Y4€HBIN, IEAAror U rpakIaHuH

02.04.2
024

bubauoreka
[HOK

https://m.edsoo
.ru/00ada96e

DIEKTPOOTPULIATEIBHOCTh AaTOMOB
XUMUYECKHUX AJIEMEHTOB

02.04.2
024

bubanoreka
LHOK

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

MNonnas xummrdeckas CBA3b

09.04.2
024

bubanoreka
LHOK

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

KoBasienTHas nonsipHas
XUMUYECKas CBS3b

09.04.2
024

bubanoreka
LHOK

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

KoBanentnas HenomnsipHas
XAMHYECKasl CBA3b

16.04.2
024

bubanoreka
LHOK

https://m.edsoo
.ru/00adaab9

CrerneHp OKHUCIIEHUSI

16.04.2
024

buoOmmoreka
LHOK

https://m.edsoo
.ru/00adae28

OKHUCIIUTENBHO-
BOCCTAHOBUTEJIBHBIC PEAKITUU

23.04.2
024

buoOmmoreka
LHOK

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

I10 ITPOT'PAMME

6 OKHUCINUTENIN U BOCCTAHOBUTEIN 1 23.04.2 HOK

4 024 https://m.edsoo
.ru/00adb076

6 KontponsHast padora Ne4 o reme BHO6£HOTeKa

«CTtpoenue aroma. XuMUUYeCKast 1 30.04.2 1
5 024 https://m.edsoo
CBA3RY ru/00adb486

bubanoreka

6| PesepsubIil ypok. O000IICHHE 1 1 30.04.2 LIOK

6| cucTemaTH3aIMs 3HAHUI 02'4 ' https://m.edsoo
.ru/00adb33c
bubanoreka

6| Pesepsublil ypok. O6001eHUE U 1 07.05.2 LIOK

7| cucTemaTu3amus 3HAHUMA 02'4 ' https://m.edsoo
.ru/00ad9ch2
bubanoreka

6| Pesepsublit ypok. O600IICHNE U 1 07.05.2 IIOK

8| cucTremaTH3aIMs 3HAHUI 02'4 ' https://m.edsoo
.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB 68
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9 KJIACC

KJj1acca»

h KoumnuectBo yacos 1 JJIeKTPOHHbIE
ara
I Kontpoas | IIpakruue nupposbie
Tema ypoka Bce HU3yYeH
/ HbIE CKHe st odpa3oBaTeib
n ro padoTbI padoTbI HblIe pecypchbl
[Tepuonuueckuii 3aK0OH. Bubimoreka
I1
1 epuoAnYecKas cucTemMa 1 01.09.2 IIOK
XUMHUYECKUX dJIeMEHTOR /1. 023 https://m.edso00.r
U. Menneneesa u/00adb59e
3aKOHOMEPHOCTH B bubnuoteka
5 | H3MeHEHUH CBOICTB 1 01.09.2 IIOK
XMMHYECKHX AJIIEMEHTOB https://m.edsoo.r
n 023
MEPBBIX TPEX MEPUOIOB u/00adb6b6
Knaccudpukanuus n BI/g;ZHOTem
3 | HOMEHKIJaTypa 1 05.09.2 1
023 https://m.edsoo.r
HEOPraHUYECKHUX BEILECTB u/00adb7e2
. bubnuoreka
Buibl XuMu4eckol CBS3H U OK
4 | TUIBI KPUCTAIUTHUCCKUAX 1 05.09.2 1
. 023 https://m.edso0.r
DEIIETOR u/00adbac6
KonrtponsHas padora Nel no
teme «lloBTOpEeHue u
5 | yraybnenue 3HaHUN 1 1 12.09.2
OCHOBHBIX Pa3/elioB Kypca 8 023
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bubanoreka
Knaccudukanms OK
6 | XUMHYECKHX peakuui 1mo 1 12.09.2 Ifit <://m.edsoo.r
Pa3IMYHBIM MPU3HAKAM 023 U /O%e; dbC.bO '
[TonsiTue o ckopocTu bubnuoTeka
7 XMMHYECKON PEAKIIUU. 1 19.09.2 LHOK
[ToHATHE O TOMOT€HHBIX U 0 2'3 ' https://m.edsoo.r
TeTEPOTCHHBIX PEAKIIHIX u/00adbe9a
[TousiTHe 0 XUMHUYECKOM
paBHOBecuu. DaxkTopsl, bubnuoreka
8 BJIMSIIOIIIYE Ha CKOPOCTh 1 1909 2 I_[OK
XUMHUYECKOH pEaKLUu U 02'3 ' https://m.edsoo.r
MOJI0KEHNE XUMUYECKOTO u/00adc28¢
paBHOBECHS
bubnuoreka
OKUCIUTEIHLHO- OK
9 | BOCCTAaHOBHUTEIILHBIE 1 26.09.2 ﬁtps//m edsoo.r
peakiiu 023 u/OOa-ldca.de |
. bubnuoreka
Teopus 21IEKTPOIIUTHYECKON
1 LHOK
mucconuanyi. CUIbHBIE U 1 26.09.2
0 https://m.edsoo.r
cl1a0bIe AIEKTPOITUTHI 023 1/00adcd6s
bubnuoreka
1
HonHble ypaBHEHUS peakLui 1 03.10.2 HOK
1 023 https://m.edsoo.r
u/00add448
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XuMHYeCKHe CBOMCTBA
. bubanoreka
1 KHCJIOT ¥ OCHOBAHHH B CBETE OK
npeACTaBICHUN 00 1 03.10.2 1
2 . 023 https://m.edsoo.r
AJIEKTPOJIUTUYECKOMN u/00add5ds
JIUCCOIHAIINT
XHUMHYeCKHe CBOMCTBA
N bubnuoreka
1 COJIEH B CBETE OK
npeACTaBICHUH 00 1 10.10.2 1
3 . 023 https://m.edsoo.r
BJIEKTPOTUTUYECKOM 1/00addsh?
IUCCOLIMAIINT
bubnuoreka
1
[TonsTre o rugponuse conen 1 10.10.2 HOK
4 023 https://m.edsoo.r
u/00add9d4
bubnuoreka
1
O06o61enne u ) 1 17.10.2 IIOK
5| cucreMaTHh3alys 3HAHUN 023 https://m.edsoo.r
u/00addd12
1 [IpakTnueckas padora Ne 1. BHO6;ZHOTeKa
«Pemenne 1 1 17.102 | 1
6 023 https://m.edsoo.r
IKCTIIEPUMEHTAIIbHBIX 33719 u/00addbfa
KonTtponsHas padora Ne2 o bubnuoreka
1
TeMe «DIJIEKTPOJIUTHYECKAs 1 1 24.10.2 HOK
7 | nmucconuanusa. XUMHUUECKUE 023 https://m.edsoo.r
peaKIu B pacTBOpax» u/00addec
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OO61as xapakTepucTHKa

bubauoreka

rajoreHoB. XuUMHYECKHE 24.10.2 HOK
. https://m.edso0.r
CBOICTBa Ha IIpUMEpPE XJI0pa 023 u/00addfe2
Xnopooaopoa. ComnsiHast bubnmnoreka
KI/ICJ;IOTa, XUMHUYECKUE 07.11.2 HOK
CBOMCTBA, OJIyYEHHE, https://m.edsoo.r
023
MIPUMEHEHHE u/00adel04
[IpakTuueckas padora Ne 2 bubnuoteka
1o teme «llonyuenue 07.11.2 HOK
COJISHOM KMCIIOTBI, U3y4EHHE 02'3 ' https://m.edsoo.r
€€ CBOICTB» u/00ade348
Brruncienus no bubmmoteka
YPaBHEHUSAM XMMHYECKUX 14112 I[TOK
peaKIuii, eClii OJIUH U3 o https://m.edsoo.r
023
peareHTOB J1aH B U30BITKE u/00ade488
bubnuoTeka
OO6mras XxapakTepucTruKa 14.11.2 I[IOK
sremenToB VIA-rpymmst 0 2'3 ' https://m.edsoo.r
u/00ade64a
AnnoTrponHsie
bubnmmoreka
MOAU(DHUKAIIIH CEPBI. OK
Haxoxnenue cepsl u eé 21.11.2 1
. https://m.edsoo.r
COCJTMHEHHH B MPUPOJIC. 023 1/00ade64a

XHWMHYECKHE CBOMCTBA CEPBI
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bubnuoreka
CepoBoi0po/1, CTpOEHUE,
2 LHOK
¢buznvecKue 1 XUMHUECKUE 1 21.11.2
4 . https://m.edso00.r
CBOMCTBA 023 1/00ade802
Oxkcubl cepsl. CepHas bubnuoTeka
2 | kwuciota, GU3NIEeCKUue 1 1 98.11.2 [IOK
5| XuMuuYeckue CBOICTBA, 02;3 ' https://m.edso00.r
MIPUMEHCHHE u/00adea28
XHWMHYECKHUE PEaAKIUH,
JIe)KaIlEe B OCHOBE
bubnnoreka
MIPOMBIIIIJICHHOTO CII0co0a
2 . [IOK
MOJIYYEHUS] CEPHOI KUCIIOTHI. 1 28.11.2
6 https://m.edso0.r
XUMHUECKOE 3arpsi3HEHUE 023 1/00adecsa
OKpY>Karollen cpeibl
COCITUHEHUSMH CEPBI
bubnnoreka
2 | Brruncienne MaccoBoOi 10U 1 05.12.2 LIOK
7 | BBIXOJA MPOIYKTA PEAKIMH OZ;% ' https://m.edsoo.r
u/00adec8a
OO6mras XxapakTepucTruKa
bubnnoreka
2JIEMEHTOB VA-rpynnsl.
2 I[HOK
A30T, pacpocTpaHEHHUE B 1 05.12.2
8 https://m.edsoo.r
npupoje, puzndeckue u 023 u/00adeeab
XHMHYECKHE CBOMCTBA
[okymeHT co3gaH B anekTpoHHon copme. Ne 513 ot 15.04.2024. Ucnonnutens: MatuHa C.A. r';_nEf{TPaHHbm
Ctpanuua 43 13 54. CTpanuua cosgana: 15.04.2024 12:44 =¥ TATAPCTAH


https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6

bubnuoreka
AMMHak, ero Gpu3ndecKue u
2 . [IOK
XAMHUYECKHE CBOMCTBA, 1 12.12.2
9 023 https://m.edsoo.r
MOJTyYeHUE U TIPUMCHEHHUE u/00adf004
[TpakTuyeckas padora Ne 3 bubnuoreka
3 11
o teme «llonyuenue 1 1 12.12.2 [HOK
0 | ammwmaka, u3ydeHue ero 023 https://m.edsoo.r
CBOICTBY» u/00adf180
.. bubnmmoteka
3 A30THas KucjoTa, e OK
(bU3UYECKHEe U XUMHUYECKUE 1 19.12.2 1
1 . 023 https://m.edso00.r
cponctEa u/00adf306
Hcnonbs30BaHne HUTPATOB U
coJieli aMMOHMS B KQ4eCTBE bubnnoreka
3 | MHHEpaJIbHBIX yIOOpEHUH. 1 19.12.2 LIOK
2 | XuMuueckoe 3arps3HeHHe o https://m.edsoo.r
. 023
OKpY Karolen cpeabl u/00adf518
COCIMHEHHSIMU a30Ta
®docdop. Oxcun pochopa bubnuoreka
3| (V)wu dochopnas kuciora, 1 26.12.2 LIOK
3| (¢usnyeckue U XUMUYECKUE o https://m.edso00.r
N 023
CBOWCTBA, IIOJIyYEHHE u/00adf68a
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Hcnons3oBanue pocdaros B
bubanoreka
Ka4yeCcTBE MUHEPATbHBIX
3 " IIOK
ynoOpeHuil. 3arps3HeHHe 1 26.12.2
4 . https://m.edso0.r
MIPUPOTHOMN CpeIbI 023 1/00adifc20
dbocharamu
bubanoreka
VYriepoa, pacpocTpaHeHHE
3 LHOK
B IpUpoze, GU3NIEeCKue 1 1 09.01.2
5 . https://m.edsoo.r
XMMHYECKHE CBOICTBA 024 u/00adfd9c
Oxkcupl yriaepojaa, ux
bubnuoreka
3 (bU3UYECKHEe U XUMHUYECKUE OK
CBOMCTBA. DKOJIOTHYECKHE 1 09.01.2 1
6 https://m.edso0.r
poOJIeMBbI, CBI3aHHBIC C 024 u/00adfebe
okcuaoM yriepona (IV)
bubnuoreka
3
VroabpHas KUCIIOTA U €€ COJIH 1 16.01.2 oK
7 024 https://m.edsoo.r
u/00ae006¢
[IpakTuueckas padora Ne 4
" bubnuoreka
3 o teme "[lonydyenue OK
YTJIEKUCIIOTO Ta3a. 1 1 16.01.2 1
8 https://m.edso00.r
KauecTBeHHas peakuus Ha 024 1/00ae027¢
kapOoHat-uon"
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[lepBoHayasbHbBIE TOHATHUS bubnmnoreka
00 OpraHUYeCKHUX BEIECTBAX 23.01.2 HOK
KaK O COCMHEHUSIX 02;1 ' https://m.edso0.r
yriepona u/00ae054e
bubnuoTeka
Kpemuuii u ero coenuHeHus 23.01.2 ﬁtopfllm edso0.r
024 u/00ae080a
[IpakTuueckas padbora Ne 5.
Pemenne bubnuoteka
SKCIIEPUMEHTAJILHBIX 3a/1a4 30.01.2 HOK
1o TeMe «BaxHelmme 02'4 ' https://m.edsoo.r
HEMETAaJJIbl U UX u/00ae0bf2
COCJIUHCHHU S
KonrtponbHas padora Ne3 no bubnuoreka
Teme «Baxnenmmue 30.01.2 IHOK
HEMETAJUIBI U UX 02;1 ' https://m.edsoo.r
COCTUHEHU I u/00ae0el18
OO01mas xapakTepucThKa
XUMHUYECKUX IIEMEHTOB —
bubnuoteka
MeTaJuI0B. Mertaiuinueckas OK
CBSI3b U METAJUITMYECKAst 06.02.2 L{t <-//m.edsoo.r
KpHCTAJUTNYECKas peméTka. 024 U /ODOa.le 1 O.3e '

duznueckue cBoiicTBa
METAJLJIOB
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XUMHUYECKHE CBOUCTBA bubnuoreka
4 )
METAJIJIOB ) 1 06.02.2 HOK
4 | DIEKTPOXUMUUYECKHH PsI 024 https://m.edsoo.r
HaIpsDKEHUH METaJlIOB u/00ael156
OO6mmwme crmocoOb! MOTyYeHUS
MertauioB. CIaBhl.
bubnuoreka
4 Brruncnenus mmo OK
YPaBHEHUSIM XUMHUYECKHUX 1 13.02.2 1
5 . 024 https://m.edsoo.r
peaKui, eciiu OJIUH U3 /00361156
pEareHTOB COACPKHUT
puMecH
bubnuoreka
4 | Tlouarue o KOppo3uu 1 13.02.2 LIOK
6 | MerawioB 024 https://m.edsoo.r
u/00ael278
bubnuoreka
4
[lenounbie MeTaLIBI 1 20.02.2 HOK
7 024 https://m.edsoo.r
u/00ael4b2
bubnunoreka
4 |  OKCHUIBI U TUAPOKCHJIBI 1 20.02.2 [HOK
8 | HaTpus M KaUsA 024 https://m.edsoo.r
u/00ael4b2
Bubnuoreka
4 Illenouno3eMenbHbBIC OK
METAJUTLI — KaabLUHA U 1 27.02.2 1
9 . 024 https://m.edsoo.r
MarHuH u/00ael15e8
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Bubnuoreka
5 | Baxneiimmue coeTMHEHUS 1 97.02.2 LIOK
0| xampous 024 https://m.edsoo.r
u/00ael15e8
i coni(;i];ql::;:aﬂnﬂ 3HAHUH ! 05032
. 024
Bubnuoreka
5 HféCTKOCTB BOJBI U CIIOCOOBI 1 05.03.2 LIOK
2 | e€ ycTpaHeHuUs 024 https://m.edsoo.r
u/00ae1886
bubanoreka
5 [IpakTuueckas padota Ne 6 OK
o Teme "JKECTKOCTE BOJBI 1 1 12.03.2 .
3 . ; https://m.edsoo.r
METO/IbI €€ yCTpaHEeHHUs 024 u/00ae1ae8
bubanoreka
S AmroMuHuR 1 12.03.2 oK
4 024 https://m.edsoo.r
u/00aelc64
bubanoreka
5 | AwmdotepHble cBOIiCTBa 1 19.03.2 LIOK
5 | OKcuAa M ruApOKCcHIa 024 https://m.edso0.r
u/00aelc64
bubanorexa
5
Keneso 1 19032 | HOK
6 024 https://m.edsoo.r
u/00ae1d86
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Bubnuoreka
Oxcupl, TMIPOKCUIBI U
5 LHOK
conu xenesa (I1) u xenesa 1 02.04.2
7 () 024 https://m.edsoo.r
u/00ae35e6
51 OO06o00uienue u
. 1 02.04.2
8 | cucreMmaTu3anys 3HAHAN
024
[IpaxTuueckas padora Ne 7.
bubnuoreka
Pemrenue
5 HOK
AKCIICPUMEHTAIIbHBIX 337124 1 1 09.04.2
d 1o teMe «Baxkueimue 024 https://m.edsoo.r
u/00ae3de8
METAJIJIBI U UX COCIUHEHU»
Brruucnenus mo
YpaBHEHUSIM XUMUYECKHUX
peakiuii, eciyu OMH U3 BubnmoTexa
6 ’ [HOK
peareHTOB JIaH B U30BITKE 1 09.04.2
0 cone o 024 https://m.edsoo.r
1503051 JKUT IPUMECH.
AP p . u/00ae1750
Brruncienust MaccoBOU 10U
BBIXO0/1a TIPOJIYKTA PEaKIIUH
6 | OO6oOwmenue n
1 B o 1 16.04.2
CHUCTEMATH3AINI SHAHUI
t 024
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KonrtponsHas padora Ne4 o

2 TeMe «BakHeHIe MeTasbl 1 16.04.2
U UX COEIUHEHUD) 024
B Bubnuoreka
€IIecTBa U MaTepHaIIbl B
6 " IIOK
IOBCEIHEBHON KU3HU 1 23.04.2
3 https://m.edsoo.r
YyeJIOBEeKa 024 /0028350
bubanoreka
6 | Xumuueckoe 3arps3HEHHE 1 93.04.2 [IOK
4 | OoKpyXKaroweh cpepl 02;1 ' https://m.edso0.r
u/00ae4270
bubanoreka
6 | Poab XMMHU B peLICHUN 1 30.04.2 [IOK
5| »skomormyeckux npobiem 02;1 ' https://m.edso0.r
u/00ae4270
. bubnmmoteka
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OBILIEE KOJIMYECTBO 68
YACOB I10 [TIPOTPAMME

[okymeHT co3gaH B anekTpoHHon copme. Ne 513 ot 15.04.2024. Ucnonnutens: MatuHa C.A.

Ctpanuua 50 us 54. Ctpanuua cosgara: 15.04.2024 12:44

il INIEKTPOHHBIH
=¥ TATAPCTAH
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[okymeHT co3gaH B anekTpoHHon copme. Ne 513 ot 15.04.2024. Ucnonnutens: MatuHa C.A. 0 INEKTPOHHbIA
Ctpanuua 51 3 54. CtpaHuua cospana: 15.04.2024 12:44 =¥ TATAPCTAH



YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 513 ot 15.04.2024. UcnonHutens: MNatuHa C.A. 0 AIEKTPOHHbINA
CTpanuua 52 n3 54. CTpanuua cosgana: 15.04.2024 12:44 =¥ TATAPCTAH



[okymMeHT co3aaH B anekTpoHHon chopme. Ne 513 ot 15.04.2024. UcnonHutens: MatuHa C.A. 0 AIEKTPOHHbIA
CrpaHuua 53 u3 54. CTpanuua cosaara: 15.04.2024 12:44 =¥ TATAPCTAH



Jluct cornacoBaHus k gokymeHTy Ne 513 o1 15.04.2024
WHnunatop cornacoBanus: MaTuHa C.A. upektop
CornacoBaHune nHnyumnposaHo: 15.04.2024 12:45

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe

N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus

LiMoanucaHo

1 | Famuha CA. 15.04.2024 - 12:45

[okymeHT co3aaH B anekTpoHHon copme. Ne 513 ot 15.04.2024. Ucnonnutens: MatuHa C.A. N IIEKTPOHHbIA
CrpaHuua 54 u3 54. Ctpanuua cosgaHa: 15.04.2024 12:46 =¥ TATAPCTAH



