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MHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHON paboueii MporpaMMbl BOCIIUTAHUS
U ¢ Yy4y€TOM KOHIENIMH TpernojaBaHus ydyeOHOro mnpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opranusamnusax Poccuiickoit deaepaiuu.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
MpeaMeTa, YCTaHABIIMUBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
MpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAaHHUE MO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYarolmuxcsi, ONpeAeNsieT BO3MOXHOCTH TMpeaMeTa IS
peanu3anuu TpeOOBaHHMM K pe3yJbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTaraM o0y4YeHUs] XUMUU Ha YPOBHE 1IeJield U3y4eHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UTparoT (POpMHUPYEMbIE XUMHUEH MPEACTABICHUS O B3aWMOIPEBPAIICHUSX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peaji3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
AKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00y4aroIInuxcs;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K ECTECTBEHHO-
-HAyYHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUsS B OOYYEHMHM XHMHH OOECNEeYMBAIOTCS CHelU(pUKOn
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOMIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHSITHUI XUMUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAAbIBAETCA U3 CUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIpyTrOMY, BBITIOJHSAS (PYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHHUS CBONCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MMPUMEHEHUS U TIOJTYUYECHUSI N3y4aeMbIX
BEIIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
€€ CUCTEMHOM TPUPOAbI, IEHHOCTHOT'O OTHOIIICHUSI K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHHUS B Hayke. M3yyeHne XMMHUM MPOUCXOJUT C MPUBJICYECHUEM 3HAHUN W3
paHee M3yYECHHBIX y4eOHBIX mpeameToB: «Okpyxkaromuii mupy», «buonorus. 57
KJIACCh» U «Pu3muka. 7 Kiacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYPBIL. 3a/1aua
y4eOHOTO TpeaAMETa COCTOUT B (DOPMHUPOBAHUN CHCTEMBl XUMHUYECKUX 3HAHUU —
BaXXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
00001IIeHnIT MHUPOBO33PEHUECKOTO XapaKTepa, S3blKa HAyKH, B MPHUOOIIEHUU K



HAy4YHBIM METOJaM IMO3HAHUS MPU W3YYCHHH BEUIECTB M XUMUYECKUX PEaKlui, B
(GbopMUPOBAHNY U Pa3BUTUU TTO3HABATENHHBIX YMEHHUM U UX MPUMEHEHUH B y4E€OHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1T, KaK:

— (dopmupoBaHHEe HHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY IPUHATHUIO PEUICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HalpaBJEHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOe IMpUOOIIEHUE
O0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAaYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00yJarOIIUMHUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIBHOCTH, MO3HAHUS M CaMOMO3HAHMS, KIFOUYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (dopmupoBanue oOmeld (QyHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY’KaloIllero MHUpa, WCIOJIb3YySl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYECHUH
XUMHH, TPUMEHATH UX TIPU PEIICHUH MTPOOJIeM B TIOBCETHEBHOM KU3HU U TPYIOBOM
JeSITEIbHOCTH;

— (QopmupoBanue y o0Oy4aroumxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJOBOM JEATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOIHOM Cpeabl;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIsl U HANPaBICHHOCTH JAJbHEUIIETO
oOy4eHus.

Oo1ee 9rciio 4acoB, OTBEACHHBIX JIJIS U3YYCHUS XUMUHU Ha YPOBHE OCHOBHOTO
oOmero oOpa3oBanus, cocrabisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUUM B )KU3HHU YEJTOBEKA. XMMHS 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 BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX 3J€MEHTOB. 3aKOH
IIOCTOSIHCTBA cOCTaBa BelecTB. OTHOcHUTENbHAs aToOMHas Macca. OTHOCHUTEIbHAS
MOJIEKYJIsIpHas Macca. MaccoBas J0JIs1 XMMUYECKOTO JJIEMEHTa B COCIUHEHNUN.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEIMHEHU.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHHs Macchl BeLECTB. XHUMHUYeckue ypaBHeHHs. Knaccudukanus
XUMUYECKUX pPEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOM IMOCYOMW, MpaBWiIaMu paboThl B Jab0opaTtopuu U
npuémMamMu oOpalleHus ¢ JIabopaTOpHBIM O00OpPYAOBaHUEM, W3YUYEHUE U OINKCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIEHUE M KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYHM, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJia ¢ KUCIOTON) SIBJICHHM, HAOMIOACHUE U
ONMCAHWE MPU3HAKOB IMPOTEKAHWS XMMHUYECKHX peakUuid (pasjoKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE xee3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB Pa3esIeHHUs] CMECEH: C MOMOILbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadus, IpOBEACHHE OUUCTKH IMOBAPEHHOMN
CONMM, HaONIOGHHE W  ONHCAHWE  PEe3yJbTaTOB  MPOBEACHUS  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3JaHHE MOJEIel MOJIeKYI
(I1IapOCTEePKHEBBIX ).

Ba:xkueiiue npeacTaBUTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3neMeHT U mpocroe
BeniecTBo. Haxoxxaenwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu TropeHusi). Oxcunbl. [lpumenenue xkuciopoga. CrnocoObt
MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPO/a.



TennoBoit 3¢ (heKkT XUMHUECKONW peaklud, TEPMOXHMHUYECKHE ypaBHEHUS,
9K30- M DHAOTEPMHUUYECKUE peakiuu. TOIUIMBO: yroib W MeETaH. 3arps3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIOS.

Bonopon — sneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpoze,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnors
Y COJIH.

Momnsipabiii 00bEM razoB. PacyéTsl N0 XUMUUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10J1 BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpuposie U B KU3HU 4enoBeka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEeHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyromue. Homenknarypa oxcugoB. Dusumyeckue u XUMHUYECKHE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3WUECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [losyyeHre oCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKe U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEKIY KJIaCCAMU HEOPraHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEIECIICHHUE COEPKaHUs KUCIOPOAa B BO3AYyX€E, MOJTyUYEHHUE,
coOuMpaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHus ropeHus (mosxkapa), 03HaKoMJIEHUE ¢ 00pa3aMu OKCUIOB U OITUCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHWE, pacClO3HaBaHHE M U3YYCHHUE CBOWMCTB
BOJIOpoJia (ropeHue), B3auMoiericTsue Bogopoaa ¢ okcuaom meau (1) (BozmoxHo
WCITIOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHIE 00Pa3IOB BEIMIECTB KOJIMYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
pacTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OMNPENEIEHHOW MAacCOBOM HOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aMMOJACHCTBHE BOJIbI C MeETa/UlaMH (HAaTpueMm u
KaJIbl[u€M) (BO3MOXKHO MCIIOJIb30BAHUE BHUJECOMATEPUATIOB), HCCIEIOBAHUE
00pa3IioB HEOPTAaHUIECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIIOEHNUE N3MECHCHHUSI
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIENOYEH, N3YUEHNE B3aUMOAECHCTBUS



okcuna meau () ¢ pactBopoM cepHON KUCTOTHI, KUCIOT C META/NIAMH, PEaKIUil
HEWUTpaIu3aluy, INOJYyYEHNE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OIHOTO
MeTaJljla IPYyTUM U3 pacTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. Ctpoenne aroMoB. XHMHYECKasi CBSf3b.
OxucaANTEeILHO-BOCCTAHOBUTEILHbIE PEAKIIMU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, THEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3ytoT aMm(pOTEpHBIE OKCHUIBI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsl [lepuonnyueckoi
cucteMmbl xumudeckux snemeHToB . M. MengeneeBa. llepuonbl W TpyIIibL.
@U3NYECKUN CMBICII ITOPSAAKOBOTO HOMEPA, HOMEPOB IEPUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aroMOB NepBbIX 20 XUMHUYECKHUX  BJIEMEHTOB
ITepuonnueckoit cucremsl [[. . MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA 110 ero nosuoxeHuro B [lepuoanueckoit cucreme 1. . Menzaeneena.

3aKOHOMEpPHOCTM W3MEHEHUS paJnyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMUYECKHUX CBOMCTB MO IrPpyImaM U Mepuoaam.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyueckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ui pa3BuTUA Hayku W mnpaktuku. [[. WM. MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisspHAss W HEMOJISIPHAs))  CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX DIIEMEHTOB. IOHHAs CBS3b.

Crenenbp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Tporecchl OKMCIeHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBHE
IUAPOKCUIA LMHKA C pacTBOPAMHM KHCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakinu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceasu

Peanuszanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHHM XUMHHM B 8 Kilacce
OCYILECTBIISIETCS. 4Yepe3 HCIONb30BaHHE KaK OOIIMX €CTeCTBEHHO--HAyYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH ISl OTAEJIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.



OO1ue ecTecTBEeHHO--HAay4HbIe MMOHATHS: HAYYHBIN (pakT, TUIIOTE3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MePUOIUNIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHOe€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUECKHE BEIWYWHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MOPO/IbI, TOJIE3HbIE
HCKOMAaeMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuoguuecknii 3akoH. [lepuoanueckast cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHJIbI XMUMHUYECKOW CBSI3U. THIBI KPUCTAINTMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccuduxkaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTaHUUECKUX BELIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3auyHbIM MMPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). IK30- U SHJIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne 0 xXumMmuueckoM paBHoBecun. DakToOpHI,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI

OKHCIIUTEIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIMiA C HCIOJb30BAHHEM METO/A
3JIEKTPOHHOTO OaaHca.



Teopus 3NEKTPOIUTHYECKOU JUCCOIUALUU. DIEKTPOJIUTHI U HEAJIEKTPOIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. Y cinoBusl NPOTEKaHUs PeaKil HOHHOTO OOMEHa,
IIOJIHBIE M COKpAalIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBolicTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALIUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHMYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U anmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHS  Pa3IMYHBIX  (PAKTOPOB, HCCIEAOBAHUE  BJIEKTPONPOBOAHOCTU
pPacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHN KHCIIOT, IIEJI0YEN U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 00pa3oBaHUE BOJIbI), OINBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIMil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCUHEHMsI), pAacllO3HaBaHME HEOPraHMYECKHX BEUIECTB C  IOMOIIBIO
KAUECTBEHHBIX PEaKIMil Ha HOHBI, pELIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanibl U MX coeIMHEHUSA

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUecKrue CBOICTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HeMeTaJlaMu, uiesnodamu). Xuopoonopod. ConsHas KHUCIIOTa,
XMMHUYECKME CBOMCTBA, IOJIy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YesioBeKa. BaskHelume XJ10puabl U UX HAX0XKICHUE B
IPUPOJE.

O6mast xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTerneHu okucieHus. CTpoeHue u (pU3MYecKue CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOIOPO, CTpOCHUE, (PU3HUYECKHE U
XUMUYECKHEe CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKIMH, JISKAIIUe B OCHOBE
IPOMBIIIJIEHHOTO CIIoco0a IMOJIyYeHUsI CEpHOW KUCIOTHL. IIpuMeHeHue cepHOi
kuciaoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakluus Ha Cylb(haT-HuoH.
Haxoxnenue ceppl M €€ COoenMHEHUMM B Ipupone. XUMHUYECKOE 3arpsA3HEHUE
OKpPYXaIOLEl Cpelbl COECOUHEHUSIMHU cepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 IPEIOTBPALLICHMS.



OOmast xapakrepuctuka 31eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIE CTETMICHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHE B MPHUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux pU3NUEeCKUe U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoidydyeHHe, (QU3NUECKUe U XUMUYECKUE
cBOiicTBa (00OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CrHenu(puIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOIICH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHHE BO3ayXa, MOYBbl U BoA0EMOB). docdop, amioTponHbie
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxenn gocdopa
(V) u dochopnas kuciora, Gu3nUecKue U XUMHYECKHE CBOWCTBA, IMOJyUYCHHE.
Hcnonb3oBanue (hochaTroB B KaueCTBE MUHEPATBHBIX YI00PEHHUIA.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENICHU OKUCIICHUS. YTIEPO/I, ATTIOTPOITHBIE MOAU(PUKAIINH,
pacmpocTpaHeHHe B MpUpPoAe, HU3HUECKre U XUMUYECKHUE CBOMCTBA. ACOPOIIHS.
Kpyrosopor yrimepona B mnpupoxae. Okcuabl yriepojna, UX (U3HYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE HAa JKUBBIE OPTraHU3MBI, TMOJy4Ye€HHUE U
npUMEHEHHEe. DKOJOrMYECKUe MpoOJeMbl, CBA3aHHbIe ¢ okcuaoM yrieponaa (1V),
TUI0TEe3a TJI00ATBHOTO TOTEIJICHUs KJIUMaTa, NMapHUKOBBIM 3¢ dexT. YronbHas
KUCcIoTa W e€ coid, UX (pu3Mdeckrue W XUMHUYECKHE CBOWMCTBA, MOJIY4YCHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHbI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUITMHE, TPOMBIIIJICHHOCTH M CETbCKOM XO035HCTBE.

[lepBoHavasbHBIE TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSTUHEHUSIX
yriaepoaa (MeTaH, 9TaH, TUJICH, alleTUJICH, YTAHOJ, TJIMIEPHH, YKCYCHAs KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOIYKTHI WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
polu B OKM3HM 4YelloOBeKa. MarepuanbHO€ €IMHCTBO OpPraHMYeCKHX U
HEOPTaHUYECKUX COCTMHEHUH.

Kpemuwuii, ero ¢Qusuueckune u XUMHYECKHE CBOWCTBA, TMOJIY4YCHHE U
npuMmenenne. CoequHeHus KpeMHus B pupojie. O0uiue mpenctaBieHust 00 OKCHae
kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
IPOMBINIICHHOCTH. BakHelme cTpouTenbHbIe MaTepualbl: KEpaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. I[Ipobiembl 0€30macHOrO  MCIOJIB30BAHUS
CTPOUTENBHBIX MAaTEPUAJIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKCnepumeHm:

U3y4eHre 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
MIPOBE/ICHUE KAYE€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHE MPU3HAKOB



UX TPOTEKAaHHs, OMBITHI, OTpa)karouiue (U3MUYecKue U XUMHUYECKHE CBOMCTBA
TraJOr€HOB M WX COEJWHEHHH (BO3MOXKHO HCIIOJB30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHUE TIpoliecca OOYTIIMBaHUs caxapa Mo JeUCTBUEM KOHLIEHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a3oTa, ¢ocdopa U uUx
COEJIMHEHU (BO3MOKHO MCIIOJIb30BaHUE BUIECOMATEpUaIoB), 00pas3liaMu a30THBIX
U pocopHbIX yAOOpeHUi, NoaydyeHue, coOupaHue, paclo3HaBaHUE U M3yuEHUE
CBOICTB aMMMaKa, IMPOBEACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
dochaT-MOH U H3yYEHUE MPU3HAKOB MX TMPOTEKAHMS, B3aAUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIB30BaHUE
BHJICOMATEPUAIIOB), HM3Y4YEHHE MOJEIEH KpPUCTAUIMYECKUX pElETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PaCcTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM NPOTHBOTa3a, IIOJYYEHHE,
coOupaHue, pacro3HaBaHWE M U3YUYEHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYCHUE MPU3HAKOB HX
IIPOTEKaHUs, O3HAKOMJICHWE C MPOAYKIMEH CUIMKATHOM IPOMBIIUIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a4ad M0 TeMe «BakHeWlne HEMETaUIbl U X
COETUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosioxkeHuss B llepuommueckor cucreme xumuyeckux diaemeHTtoB . U.
MenaeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtaynyeckas CBSI3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKHH  PAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
ciocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIC
CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CriaBsl (CTallb, UyTYH, TIOPATIOMUHUI, OpOH32)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[{enounble MeTambl: nonoxkeHue B [leproanueckoil cuCTEME XUMUYECKUX
anemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B IPUPOJE.
du3nyecKue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUIIBI U
TUAPOKCUIbI HaTpusi W Kanus. lIprMeHeHue IIeNOYHbIX METAUIOB M HUX
COEJIMHEHUH.

[Ilenouno3emenpHblE META/UIBl MAarHUM W KaJdbLUHM: TIOJOXKEHUE B
[lepnoguueckon cucreMe xumuueckux anemMeHnToB /1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJAEHUE B pupoae. PU3NUEeCKUE U XUMUYECKUE CBOMCTBA MarHus 1



Kayiblusi. BaxxHeiire coequHeHns KaIbIus (OKCU, TUAPOKCU/T, COTH). KECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MengeneeBa, cTpoeHHEe atoma, HaxoxiaecHue B mnpupoae. dusnueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHUJIA U THAPOKCHIA
AJTFOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
M. MenaeneeBa, CTpOCHHE aTOMa, HaxXOXKJIeHUE B mpupoac. Pu3nMyecKue Hu
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THIPOKCUIBI U cosin kene3a (1) u xemnesa
(1), ux cocTaB, CBOWCTBA M MOJYUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
HCIIOJB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOKHO  KCHOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KauCCTBCHHBIX PEAKIMI HA MOHBI: MArHUs, KaIbLKs, aTIOMUAHUS, IUHKA, skese3a (1)
u xenesza (lll), menu (Il), HaGmomeHne M omuMcaHue IPOIECCOB OKpAIWBAHUS
MJJaMEHH MWOHAaMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIOB), UCClIeJ0BaHUE aM()OTEPHBIX CBOMCTB TUAPOKCUIA ATFOMUHUS U
TUJPOKCHAA IIMHKA, PEIICHUE dKCIEPUMEHTAIbHBIX 3a/1au 1o Teme «BaxHeliue
METaJUIbl U UX COCTMHEHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XM3HM YeloBeKa. besomacHoe
HCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakiuii B ObITy. [lepBas momoins npu
XHMHYECKUX 0KOTax U OTPaBJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas I0mycTUMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xumMuu B peneHun dK0JIOrHYeCKUX
npooiem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJIMMEPHBIS
MaTepualbl).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3€M NMPU HM3YYEHHM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIONb30BAHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJIEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIMKJIA.



OOmme ecTeCTBEHHO-HAYYHBIE MOHSATHS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIaCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIEb, SBICHUE, MaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPUAITHI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
pPaliOaKTUBHOCTb, MOJIEKYIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJYIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHO€ COCTOSTHUE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAJITMYECKAs
peméTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIbI, TOPHBIE IIOPO/IbI, MTOJIE3HbIC
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTATBl OCBOEHUS IPOTPaMMbl OCHOBHOTO OOLIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIECTBE TMpaBUJIaMU M HOPMaMHU TIOBEJIEHUS M CIOCOOCTBYIOT Ipolleccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacILIMpEHUE OIbITA ACATEIBHOCTHA Ha €€ OCHOBE, B TOM YMCJIE B YaCTH:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACJIEIUIO, TIOHUMAHHsS 3HAYCHUS XUMHYECKOM HAyKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuei o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax H MpaBUJIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTU K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/1aHUN YUYE€OHBIX MMPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aMOITOMOIITH B MPOIIECCE 3TOM Y4EeOHOM JesTeIbHOCTH, TOTOBHOCTH OLIEHUBATh
CBOE MOBEAECHUE M NOCTYNKH CBOMX TOBAPHUILEH C IMO3ULIUU HPABCTBEHHBIX H
IIPABOBBIX HOPM C YYETOM OCO3HAHHMSI TIOCIIEICTBUM MTOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHUS

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKHM U COCTaBISAIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOJIBI, B3aWMOCBS3SX YEJIOBEKA C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHHUE HOBBIX 3HAHUH I10
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO3HABATENIbHOM, MH()OPMAIMOHHOM M YUTATEIbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, JOCTYMHBIMH TEXHHUYECKHUMHU CpEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMO0Opa3oBaHHWIO, MPOEKTHOM U  HCCIIENOBATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEICTBUNA U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUUYECKOMY M3YyUYEeHUIO MTpodeccuii U Tpyia pa3InyHOTO PoJa,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOM AEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAaHWM 1O  XHMMHHM, OCO3HaHHBIA  BBIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKH I1eJIeCO00pa3HOe OTHOIICHHE K TPUPOJIE KaK UICTOUYHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuWJ 0€30MacHOT0 MOBEICHUSI IPU pabOTe C BEIIECTBAMHU, a TAKKE B CUTYaIIUSX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJBTYpbl, OCO3HAaHHMS TJIOOAJBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33PEHUS OOIIICHAYIHBIC TTOHITHS (3aKOH, TEOPHS, TPUHITHTI,
runore3a, ¢akT, CHCTEMa, TPOIECC, OHKCICPUMEHT U JPYyroe.), KOTOpbhIe
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAayYHOU KapTHUHE MHPA, U YHUBEpPCAIbHBIC yaeOHbIE NeUCTBUS (IT03HABATEIHHbIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHHUIO U OCYIIECTBICHHUIO YYEOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Yy4YCHUS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON peakly — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICIBHBIX MPEJCTABICHUN BBISBIATh M XapaKTEPU30BATh CYIIICCTBEHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI TTO TTPOBEPKE
MPABWIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHWE Ha0JIoJaTh 3a XOJO0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AaHAIM3UPOBATh U HHTEPIPETUPOBATH HHGOPMAIIHUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOJYyYaeMyl0 U3 pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3ju4Hble METObl U 3alpPOCHl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsSi BBITTOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIOJIb30BAHMS PA3IIMYHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh M AaHAJIMW3MpPOBaThb B IIpoliecce Y4YEOHOHM W
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMsI 33]1aBaTh BOIPOCHI (B XOJ€ Auasiora U (WIN) TUCKYCCUH) IO CYLIECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJbTaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENIBHOCTH  IPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpCAJbHbIe Y4eOHbIe ACHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BATh U aHAIIM3UPOBATh KOHTEKCTBI, IPEJIAracMble B YCIOBUU 331aHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JNeucTBUM, crnenuduueckue g OpeAMETHOM o00nactu  «XUMHS», BUJbI
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,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU 2h(EKT peakiumu,
SAJIpO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs] KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, HWOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBas JOJs BeIEeCTBa
(poreHTHAsI KOHIIEHTPAIUsi) B PACTBOPE;

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

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

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

e packpbiBaThb cMmbIci I[lepunomanueckoro 3akonHa JI. WM. Mengeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTajIpo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdoyHas noarpymnmna (b-rpynmna)», mManeie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuoamueckass cucrema xummyeckmx osaementoB JI. .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHYECKHX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 00I1ee YUCI0 SJIEKTPOHOB U
pacrnpezieNieHUue UX MO0 AIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUUYECKUE SJIEMEHThI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIINIA;

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

BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOrO 3JIeMEHTa MO (opMmysie COeAUHEHMUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAITN MBICIIUTECILHOMN EATETLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHWE TMPUYUHHO--CIICJICTBEHHBIX CBSI3€H — JJIsl U3y4YeHUs CBOICTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
NMO3HaHUs — HaAOMIOJeHNEe, M3MEpPEeHHe, MOICIUPOBAHWE, IKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPaBUJIaM MMOJIb30BAHUS XUMHUECKOU MOCYA0M 1 1a00paTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuWiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHYECKHUX OTIBITOB IO MOTyYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomopoia M KHUCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCOBOM JoJiel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE DKCIEPUMEHTHI IO PACTO3HABAHUIO PACTBOPOB IENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JaKMYyC, (eHONPTAICHH, METUIOPAHK

U pyTHE).

K xoHiy 00yueHus B 9 kjiacce npeaMeTHbIC pe3yJibTaThl HA 0A30BOM ypOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlusi, XUMUYECKasi CBSA3b, TEIIOBOM 3PQeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  PACTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBbIE PpEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC pPEaKIINH,
OKHCJIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHUE, AJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHas, MOHHAas,
MeTaJlTn4yecKas ), KpucTaindeckas pereTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEAKINM, MPEACIbHO JIOMYCTUMAas KOHILICHTpaIlUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYyIl
BEIICCTB M YPABHEHUN XUMHUYECKUX PEAKITUA;

OMPENIEIATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsA]l MOHA MO XUMHUYECKOU (opMmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica [lepuonmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIHUCHIBATH W XapaKTepU30BaATh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOIMUECKON TaOIUIIE, C YNCITOBBIMH
XapaKkTepUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeesieHue HX 10
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIMHEHUH B Mpejenax MajblX NEPUOJIOB U
[JIABHBIX HOJATPYM C YYETOM CTPOEHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHUYECKUX JJICMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME WU CICIUPUICCKUE XUMHUYCCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OMNUCAHUE
MpUMEPaMU MOJIEKYJISIPHBIX Y HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUS DJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEH U COJIEH, TTOIHBIE U COKPALLIEHHBIE YPABHEHNS PEAKLIMM NOHHOTO



oOMEHa, ypaBHEHHUS pPEaKIUid, TOATBEPKIAIOMNUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJACTBOM COCTABJICHUS JICKTPOHHOTO OajaHca dTUX PEaKIIHA;
MIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChI BEIIIECTB,
MaCCOBYIO JIOJII0 XHUMHYECKOTOo JdjieMeHTa 1o ¢GopMyJsie COSIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pEaKIny;

COOJTI0IaTh TIPaBHUIIA MTOJIH30BAHNS XUMUYECKOHN TIOCY0H 1 Ta00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIIeCTBAaMU B
COOTBETCTBHM C HHCTPYKIMSIMH TI0 BBINOJHEHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIICCTB
(aMMmaka M yriaeKkHucIioro rasa);

MIPOBOIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OTIEpPAIIMH MBICIIUTEIILHOM JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMATH3aIINIO, BBISIBIICHUE IIPUYUHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3Y4YEHUs] CBOMCTB BEIIECTB U XUMHYCCKHX
peakmuii, E€CTECTBEHHO-HAy4YHbIC METOABl TO3HAHUS — HaOIIOICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Ne HaumeHnoBaHue pa3iesioB U Komriecrso wacon DJieKTpoHHbIE (HU(POBHIE)
n/n TeM MPOrpaMMbl Bcero KonTpoakneie HpaxTHaeckne oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nea 1. [lepBoHayaibHbIe XUHMHYECKHE MOHATHS
XuUMHS — BaxkHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 2 bubnunoreka LIOK
MPAKTUYECKOU eI TETbHOCTH https://m.edso0.ru/7f41837c
YeJIoBeKa
19 BemrecTBa 1 XuMHU4ECKHUE 15 1 bubnunoreka LIOK
peakuuu https://m.edsoo.ru/7f41837c
Wroro mo paszneny 20
Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYEeCKUX BellleCTB
21 Boznyx. Kucnopoz. [lonsitue 6 bubmuoteka [IOK
00 okcuaax https://m.edsoo.ru/7f41837c
29 Bognopoa.llonarue o kucimorax 8 1 bubmuoteka [IOK
U COJISIX https://m.edso0.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmnoreka IIOK
OCHOBaHHMSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 bubmuoreka [{OK
HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnea 3. Ilepnoanyeckuii 3axkoH u [lepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
XHMI/I‘ICCKaH CBA3b. OKI/IC.III/ITeJII)HO-BOCCTaHOBI/ITeJIbele pealcum[

[Iepnonnueckuil 3aK0H 1
3.1 Ilepronuueckas cucrema
XUMHYECKUX djemMeHToB /I, U.

7

bubanoreka [JOK
https://m.edsoo.ru/7f41837c



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

Mengaene-eBa. CtpoeHue

aToma
i )éI/IMI/I‘-IeCeKaSI 013_5131). g Bbubnmorexa [IOK
. KHCIIUTEIBLHO https://m.edso0.ru/7f41837¢c
BOCCTAHOBUTCIIbHBIC PCAKIINN
bubnunoreka LIOK
Hroro no pazneny 15 https://m.edso0.ru/7f41837c
P 3 bu6nmoreka [IOK
€3CPBHOC BPEMSI https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Ne n/m IporpaMmb1 Beero KOﬁHTpO.HbeIe HpﬁaKanecmle 06PA30BATEILHBIC
padoThI padoTsI pecypch
Pa3nea 1. BemecTBo U XMMH4YeCKHe peaKIMu
11 [ToBTOpEeHUE 1 yroyOneHne 3HAaHUIA 5 1 bubnmnoreka HOK
) OCHOBHBIX pa3/IeloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peakiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. 8 1 1 bubnnoreka [JOK
' XUMHUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Pa3pen 2. HemeTa/sibl M HX COeTUHEHU ST
21 OO0m1as XxapakTepUCTUKa XUMHUUECKUX 4 1 bubnmnorexa [JOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edso0o.ru/7f41a636
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.2 BJIGHl\ieHTOIf VIAl-Dr'pynnH Cepau eé 6 bubmmorexa LIOK
) https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
bubnmorexa LIOK
2.3 aneMeHToB VA-Tpymimsl. A30T, pochop u ux 7 1 https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUYIECKUX
2.4 BJ'IeHl\;eHTOIf IVAI-DprHHH Yrnepon u 8 1 2 bubmaorexa LIOK
. ) https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro no paszneny 25
Pa3nen 3. MeTasiibl U MX COeIMHEHUS
3.1 OO0111e cBOICTBA METAIIJIOB 4 Bubmorexa HOK

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



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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bub6nmoreka [IOK

3.2 Baxneime MetTamisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Pa3znen 4. Xumus U OKpysKamomas cpeaa

4.1 BemectBa u Matepuaibl B )KU3HU Y€JIOBEKA 3 Bubmorexa HOK
) https://m.edsoo.ru/7f41a636
Uroro mo pazneny 3
PesepBHOE Bpems 3 Bubmzorexa HOK

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

OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68
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HOYPOYHOE IIVIAHUPOBAHUE

8 KJIACC
KoauyecTBo 4acoB DJIeKTPOHHbBIE
Ne Hara uudposbie
u/n Tema ypoka Beero KOﬁHTpOHLHBIe H[%aKTH'ICCKHe W3ydenus 0GpazoBaTeabHbIE
padoThI padoTsI pecypcb
1 [Ipeamer xumun. Pons xumuu B 1 05.09.2023 bu6nmorexa LIOK
JKU3HM YesoBeKka. Terna u BemecTra T https://m.edsoo.ru/ff0d210c
[ToHsiTne 0 MeTOIaX MO3HAHUS B bubnuorexa [IOK
2 XUMHUHU 1 07.09.2023 https://m.edsoo.ru/ff0d227e
[IpakTrueckast padora Ne 1
«[IpaBuna paboTsl B 1aboparopuu u bubmmoreka [JOK
3 MPHEMBI OGPAICHHS C 1 ! 12.09.2023  ios://m.edsoo.ru/ffod23de
71a00paTOPHBIM 000PYTIOBAHUEM
YucTele BelllecTBa U CMECH. bubnnorexa [{OK
4 CrniocoOslI pa3fenenus cmeceit 1 14.09.2023 https://m.edsoo.ru/ff0d26ca
I1 02
5 ((5;”;‘:{0;: 21\32531“:?1]{\2) npumepe 1 1 19.09.2023 bubmiorexa LJOK
8 . PHMEP R https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBAPEHHOM COJIN)»
bubmmoreka IIOK
6 ATOMBI U MOJIEKYJTBI 1 21.09.2023 https://m.edsoo.ru/ffod2a6e
7 XUMHUYECKHUE AJIEMEHThI. 3HAKU 1 26.09.2023 bubmmoteka IIOK
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB T https://m.edsoo.ru/ff0d2be8
but6mmorekxa [IOK
8 [IpocTeie U ClOXKHBIE BENIECTBA 1 28.09.2023 https://m.edso0.ru/ff0d2a6c
bubnunorexa LIOK
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 03.10.2023 https://m.edsoo.ru/ffod2d50
3aKOH MOCTOSHCTBA COCTaBa
10 BellecTB. XUMUYecKasi hopMyIa. 1 05.10.2023 bubnuotexa [JOK

BaneHTHOCTh aTOMOB XUMHUUECKHX
9JICMCHTOB

https://m.edsoo.ru/ff0d2eae
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OTHoOcHUTEIbHAsA aTOMHAs Macca.

bubnunoreka LIOK

11 OTtHocHTENbHASI MOJIEKYJISIPHAS 10.10.2023 https://m.eds0o.ru/f0d323c
Macca
19 MaccoBast 1011 XUMHYECKOTO 12.10.2023 bubnunoreka LIOK
3JIEMEHTA B COCIMHECHUH https://m.edsoo.ru/ff0d350c
KonuuectBo BemiectBa. MoJib. bubmuorexa [{OK
13 Momnsipnas macca 17.10.2023 https://m.edsoo.ru/ff0d5230
14 DOu3NYECKUue U XUMUYECKHUE 19.10.2023 bubnunoreka LIOK
SABJICHHS. XUMUYECKasl PeaKiust o https://m.edsoo.ru/ff0d37fa
15 [Ipuznaku u YCIOBHs MPOTEKAHNS 94.10.2023 Bu6moteka [JOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
bubnunoreka LIOK
16 KonTponbnas pabota Nel 26.10.2023 https://m.edsoo.ru/ff0d3b88
17 3aK0H COXpaHEHUsI MaCcChl BEIIECTB. 07.11.2023 bubmmoreka [JOK
XHUMHUUECKUE YPABHEHUS T https://m.edsoo.ru/ff0d4290
BbIunciieHus KOJIUYECTBA, MACChI
> bu6nmorexa LIOK
18 BeEIIECTBA IO ypaBHeEII/I}IM 09.11.2023 https://m.edsoo.ru/ffod5708
XUMHUYCCKHUX PEAKITHMA
Knaccudukanus XuMrUIeCKux
19 eaKuI/H(“f (COCH,HI/IHGHI/I}I a3JI0’KEHUS 14.11.2023 bubmorexa LIOK
p P ’ o https://m.edsoo.ru/ff0d3f34
3aMeNIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
bu6mmoteka IIOK
20 SHIIMKJIONETUCT. O606HvleHI/Ie u 16.11.2023 https://m.edsoo.ru/f0d40cA
CHUCTEMaTH3aIus 3HAaHUI
Bosnyx — cmecs razos. Cocrtas
but6mmorekxa [IOK
. — 21.11.202
21 BO31yXa. KuC10pos — nement u 023 https://m.edsoo.ru/ff0d448e
pocToe BemecTBo. O30H
®dusnyecKkue 1 XUMHYECKUE
29 CBOMCTBA KUCIIOpOJa (PeaKuu 53.11.2023 bubmuoreka [IOK

okucienus, ropeaue). [loustue o6
OKCHJIaX

https://m.edsoo.ru/ff0d4614
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CrniocoObl MoTy4eHus KUCIopoia B

bubnunoreka LIOK

23 71a00paTOPUU U IPOMBIIIIEHHOCTH. 28.11.2023 https://m.edsoo.ru/ff0d497a
[IpumeneHnue Kuciopoa
TennoBoii 3pPeKT XMMUIECKOI
pEaKLHH, IIOHSITUE O bubnmnoreka HOK
24 TEPMOXHMMHYECKOM YPaBHCHUH, 30.11.2023 https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUUECKHUX PEaKIIHIX
To o (HedTh, yro €TaH).
25 3arr1[)J:12iel$eq;f)l;ﬂyyianz;ofoébfzzro 05.12.2023 Bubanoreka [JOK
’ https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIICHHS
[pa eckast pabora Ne 3 o Teme
26 «ﬁoiiflt{;HnKe 212061/111;)%1/16 o 07.12.2023 buGnuorexa LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCIJIOPOJIa, U3YYEHHUE €T0 CBOMCTBY
27 Bonopon — anemeHT u ripocroe 12.12.2023 Bbu6mmoteka [JOK
BelecTBO. HaxoxxaeHue B npupoje o https://m.edsoo.ru/ff0d4dd0
®dusnyecKkue 1 XUMHYECKUE
. bubnuoreka [IOK
28 cBolicTBa Bogopoaa. [I[pumenenue 14.12.2023 https://m.edsoo.ru/ffod4ddo
BOJZIOpO/A
bubmmoteka IIOK
29 [ToHsITHE O KHCIIOTaX U COJISIX 19.12.2023 https://m.edsoo.ru/ff0d50d2
30 Crioco0bI nostyyeHust BOA0poia B 21122023 bubmmnoreka HOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
bu6mmoteka IIOK
31 Konrponbnas padora Ne2 26.12.2023 https://m.edsoo.ru/ff0d542e
MomnsipHblii 005EM ra30B. 3aKOH bu6muoreka [JOK
32 ABorajipo 09.001.2024 https://m.edsoo.ru/ff0d542e
IT 6ota Ne 4
33 lonyuenme ncodwpare 1101204  BuGmHOTERA LIOK
i P y e https://m.edso0.ru/ff0d4f42
BOJIOPO/Ia, U3yUEHUE €r0 CBOKWCTBY
Brruucienus o0b€Ma, KOJIHYECTBA
34 BeIlleCTBa rasza 1o €ro U3BECTHOMY 16.01.2024 bubinorexa LOK

KOJIMYECTBY BEIIECTBA HJIH 00BEMY

https://m.edsoo.ru/ff0d55a0
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Brrunciaenus 00EMOB ra3oB IO

bubnunoreka LIOK
18.01.2024

35 YPABHCHMIO PCaKIin Ha OCHOBe 8.01.20 https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIEHUI ra3oB
DuU3nYECKUe U XUMUYECKHUE bubnuorexa [{OK

23.01.2024

36 CBOMCTBA BOJIbI 3.01.20 https://m.edsoo.ru/ff0d587a

CocraB ocHoBaHui. [Tonsitue 00 bubmuorexa [{OK
25.01.2024

37 WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopuTenb.

38 Hacpnnenunie 1 HeHaChIIIEHHBIC 30.01.2024 bu6nmorexa LIOK
pactBopbl. MaccoBas 1014 R https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PACTBOPE
[IpakTrueckas padora Ne 5 o reme
«IIpuroroBienue pacTBOpOB ¢ bubnnoreka [JOK

39 . 5 y 01.02.2024 _
onpeAeNIEHHON MacCOBOM J10JeH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA

40 OKcHbl: cOCTaB, KiIacCU(PUKAIINS, 06.02.2024 BI/I6J'.II/IOTCK8. LHOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonyuyenune u XuMHUYECKHE CBOMCTBA

bu6nmmoteka [IOK

41 KHUCJIOTHBIX, OCHOBHBIX B 08.02.2024 https://m.edsoo.ru/f0d664e
aM(bOTEepPHBIX OKCHJIOB

42 OcHOBaHHUs: COCTaB, 13.02.2024 bubmuoreka [IOK
KJ1accuukanms, HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[Tonyuyenue u XxuMHuyeckue cBOWCTBa bubnuorexa [JOK

15.02.2024

43 OCHOBaHUH https://m.edsoo.ru/ff0d67ca

44 Kucnorsl: cocras, kiaccuduxanus, 50.02.2024 BI/I6J'-II/IOTeKa HOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
[TonyueHue u XMMUYECKHE CBOMCTBA bu6muoreka [JOK

22.02.2024

45 KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIATypa,

46 CHOCOOBI MOMYYEHUS, XUMUUECKUE 27.02.2024 bubmiorexa IOK

CBOWCTBA

https://m.edso0.ru/00ad9474



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474

[TpakTrueckas padota Ne 6.
Pemenne skciepuMeHTAIBHBIX

bu6nuoreka [IOK

47 29.02.2024
3a7a4 110 TeMe «OCHOBHbBIEC KJIACCHI https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCIMHEHUI
I'enernueckas CBA3b MEXKIY
bubnunoreka LIOK
48 KJ1aCCaMH HEOPraHH1ECKHX 05.03.2024 https://m.edsoo.ru/00ad9a50
COCIMHEHMI
O06o001IeHre U CUCTEeMaTH3aIs bubmuorexa [{OK
. 07.03.2024
49 3HAHUU https://m.edsoo0.ru/00ad9ch?2
KonTponbsHas padora Ne3 mmo Teme
50 "OchI))BHme KHI;CCBI 12.03.2024  bubmnorexa LIOK
o o https://m.edsoo.ru/00ad9ela
HEOPraHUYECKHUX COCAMHCHUI
ITepBbIe MOMBITKN KJIaCCU(DHKALIMI
51 XI/H\I?II/IHCCKI/IX 3JICMCHTOB I(PIOH;II;HG o 14.03.2024 Bubmorexa HOK
) R https://m.edsoo.ru/00ad9ffa
Ipynmnax CXOJHbIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH 1
52 Ilepunonnueckas cucrema 19.03.2024 bubmmnoreka HOK
XUMHYECKHUX 3jiemeHToB 1. 1. https://m.edsoo.ru/00ada52¢
MeHnpaeneeBa
bubnmorexa LIOK
53 [Iepuoasl, rpynnel, MOATPYIIIBI 21.03.2024 https://m.edso0.ru/00ada52c
Crpoenue atoMoB. COCTaB aTOMHBIX bubmuoteka [IOK
04.04.2024
54 anep. M3otomsl https://m.edsoo.ru/00ada342
CTpoeHue AIIeKTPOHHBIX 000I0YeK
55 aToMoB 3J5ieMeHTOB [lepuoanueckoit 09.04.2024 BH6J?HOTeKa HOK
https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MeHnaeneeBa
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA TI0 €T0 MOJIOKCHHUIO B 11.04.2024 bubmuoreka [{OK
[Tepuoanueckoii cucreme /1. U. . https://m.edsoo.ru/00ada824
MenneneeBa
57 3nauenwne [leproamveckoro 3akoHa 16.04.2024 bu6nunorexa LIOK

JUISL Pa3BUTHS HAYKU M TPAKTHKH. 1.

https://m.edso0.ru/00ada96e
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N. MenneneeB — y4E€HbIH, me1aror
U TPaXJaHUH

B mmecomenon 18002028 | dRooru00adsab
59 HNonnas xumudeckas CBs3b 1 23.04.2024 ﬁg&?ﬁ%ﬁ;{;gﬁ}é% dac3a
60 i(Bc;za:IeHTHaﬂ MOJIApHAs XUMUYECKAS 1 25 04.2024 ﬁggHE;T:é(; gﬁ}éomaabg
5L ek o . 00202 o0 0Dacabo
62 CreneHb OKUCIEHUS 1 02.05.2024 Egggﬁ;?:é{;grou}éozﬂ dae28
B OIS 0705202 o ul00adboTE
64 OKHCIHUTENN U BOCCTAHOBUTEIN 1 09.05.2024 Egggﬁ;?:é{;grou}éozﬂ db076
65 g{{ggﬁg1’15&1??53%22536 ) osz0 | PHOmOTROK
66 AHam3 KOHTPOJILHON paboTHI. 1 16.05.2024 ﬁg&?ﬁ;ﬁ;{;gﬁ/}éoé‘ db33c
7 cncrevanan i ! 2052024 oo 00
B cnerevansam s . PO o Ods1cH
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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https://m.edsoo.ru/00adb076
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9 KJIACC

Koan4yecTBo 4acoB DJIeKTPOHHbBIE
Ne Hara uudposbie
T
w/n eMa ypoka Beero KogITpo.m)m,Ie HpﬁaKTI/I‘IeCKI/Ie wayenus 0Bpa3oBATETBHbIC
padoThI padoThI pecypeb
[Iepnonrueckuit 3aKoH.

1 [Tepuonnueckas cucrema 1 05.09.2023 bubnunoreka LIOK
XUMUYeCKHX aemeHToB Jl. . R https://m.edsoo.ru/00adb59%
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH

. bubmuoreka [{OK
7.09.202

2 CBOUCTB xgynqecxnx 3JIEMEHTOB 1 07.09.2023 hitps://m.eds00.ru/00adb6h6
MEePBBIX TPEX MEPUOIOB
Knaccudukanus u HoMeHKIaTypa bubnunoreka LIOK

3 1 12.09.2023 )

HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Buner XxumMu4yeckoii CBSI3U U THIIBI bu6nmnorexa LIOK

4 . 1 14.09.2023
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «HOBTf)peHl/Ie U yriayOseHue 1 19.09.2023
3HaHWI OCHOBHBIX pa3esioB Kypca
8 ximacca»

Knaccugukarus Xxumuueckux bubmmnoreka HOK

6 4 21.09.2023
PEAKIHI MO pa3IMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbch0
IToHsATHE O CKOPOCTH XMMHUYUECKOH

7 €aKINHU HOHSII?FI/IG 0 TOMOTEHHBIX U 1 26.09.2023 bubmorexa LOK
p ’ o https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEAKIIHIX
IToHgaTne 0 XUMHYECKOM

aBHOBecuU. DaKkTOPEI, BIUAIOIINE
8 ga CKOPOCTH XHanECKoﬁ eaKIIJI-II/II/I 1 28.09.2023 Bubmzorexa [IOK
P P o https://m.edsoo.ru/00adc28c
U TOJIOKEHUE XUMUUECKOTO
paBHOBECHS
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OKHUCIIUTENBHO-

bubnunoreka LIOK

03.10.2023
J BOCCTAHOBUTEJIbHBIE PEAKIIUN https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTHYECKON
bubnunorexa LIOK
10 mucconuanyy. CHIbHBIE U ClIa0bIe 05.10.2023 https://m.edso0.ru/00adcd6s
AIIEKTPOJIUTHI
. bubnunoreka LIOK
10.10.202
11 Honmpie ypasHenus peaiui 0-10.2023 ' pios://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBaHHUH B CBETE MPEACTABICHUI 12.10.2023 bubnnoreka [JOK
00 2JIEKTPOIUTUYECKOM o https://m.edsoo.ru/00add5d8
IHACCOIHAIAN
XuMHYeCcKHe CBOMCTBA COJIEH B
. bubnunoreka LIOK
13 CBETE Hpe,I[CTaBJ'IeHI:II/I 00 17.10.2023 https://m.edsoo.ru/00add8h?
AIIEKTPOJIUTUICCKON JTUCCOITUAITUT
. bubnunoreka LIOK
19.10.202
14 Honsie o ruzposmuse coneit 9-10.2023 https://m.edsoo.ru/00add9d4
O06o0011eHNEe U cUCTeMaTH3aIHs bu6mmoteka [JOK
24.10.202
15 3HAHUMN 0.2023 https://m.edsoo.ru/00addd12
KonTponsHnas pabora Ne2 no teme
16 «OJIEKTpOIUTHYECKAs 26.10.2023 BI/I6J"II/IOTCKa HOK
JUccoranusa. XuMU4YECKUe https://m.edsoo.ru/00addecO
PEaKIuu B pacTBOPAX»
IIpakTrueckast padora Ne 1.
17 <<1£)GHIGHI/I€ 3KCH1:23 NMEHTAJILHBIX 07.11.2023 bubnnorexa [JOK
P o https://m.edsoo.ru/00addbfa
3amau»
OO06111ast XapaKTEPUCTHUKA TaJIOT€HOB.
18 XI/III\I/III/IHCCKI:/IC CBEﬁCTBa Ha IpUMepe 09.11.2023 bubnnorexa [JOK
puMep o https://m.edsoo.ru/00addfe2
xJjopa
XnopoBogopoa. ComnsiHast KHUCIIOTa,
19 XUMUYECKHUE CBOWCTBA, MOIyUYEHUE, 14.11.2023 Bubmnorexa HOK

IIPUMEHEHHE

https://m.edsoo.ru/00ade104
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[TpakTuueckas padota Ne 2 o Teme

N bubnunoreka LIOK
16.11.202
20 «HOqueHH.? COTAHON KHCTOTHL, ° 023 https://m.edsoo.ru/00ade348
u3y4eHue e€ CBOUCTB»
Brruncnenus no ypaBHEHUSIM
21 XUMUYECKHUX eal}clp WM, €CJIN OJIUH 21.11.2023 Bubmorexa ITOK
PCAILIHHL, s o https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30bITKE
OO61mas xapakTepuCTHKa 3JIEMEHTOB bubmmoreka [JOK
29 23.11.2023 )
VIA-rpymiibl https://m.edsoo.ru/00ade64a
ANOTpOITHBIE MOAU(PHUKAINN
23 CepBL. Haxouxcz[eHI/Ie cepbl U eé 28.11.2023 bubmmoreka [JOK
COEIMHEHUH B IIPUPOJE. https://m.edsoo.ru/00ade64a
XUMUYECKUE CBOWCTBA CEPhI
CepoBoa0po/1, CTpOCHHE,
24 @Hznqegxﬁei xnﬁmqecxne 30.11.2023 Bubmiorexa LIOK
. o https://m.edsoo.ru/00ade802
CBOICTBa
Oxcunpl cepbl. CepHas KHCJIIOTA,
25 (I)I/ISI/I‘IIIGCKI/II; U xml/ljnqecm/le 05.12.2023 Bubmorexa LIOK
. o https://m.edsoo.ru/00adea28
CBOICTBa, MPUMCHCHHE
XUMUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE ITPOMBILIIEHHOT'O CrIocoba
26 MOJTYYCHUS] CEPHOU KUCIIOTHI. 07.12.2023 BI/I6J'.II/IOTeKa HOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIOIEH Cpebl
COCTUHEHUSIMU CEPBI
Breruucnenue maccoBoil 1onu but6mmoreka [IOK
27 12.12.2023
BBIX0/1a IPOJIYKTA PEAKLIUH https://m.edsoo.ru/00adec8a
OO01mmast XxapaKTEepPHUCTHKA SJIEMEHTOB
VA-rpynmnsl. A30T,
28 pacrpocTpaHeHHe B IPUPOJE, 14.12.2023 Bubmorexa LOK

buznyecKre 1 XUMUIECKHE
CBOWCTBA

https://m.edsoo.ru/00adeeab
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AMMHuak, ero ¢puznueckue u

9 bubnunoreka LIOK
19.12.202
29 XUMHUYCCKHE CBOMCTBA, MOTYYCHHEC 9 023 https://m.eds00.ru/00adf004
Y IpUMEHEHNE
[TpakTuueckas padota Ne 3 o Teme
30 «HpOJI eHHUe anfMHaKa H3yYCHHE 21.12.2023 bubmaorexa LIOK
yHe » M3V o https://m.edsoo0.ru/00adf180
€ro CBOMCTBY
31 A3oTHas Kuciora, e€ GusndecKkue u 26.12.2023 bubnunoreka LIOK
XUMHUYECKHUE CBOMCTBA o https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHUS B KQY€CTBE MUHEPATbHBIX
. bubmuoreka [{OK
32 ynoopenuii. XuMuueckoe § 09.01.2024 https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPY>KaIoIIeH cpebl
COCTMHCHUSMH a30Ta
®docdop. Oxcua pochopa (V) u
33 Q)ocgogHaﬂ KH():IH((l))Ta q)(i)I/II)SI/I(IIez:KI/Ie u 11.01.2024 Bubmorexa LOK
. R https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnonb3oBanue Gocdatos B
34 KauecTBe MIHEpaIbHbIX 16.01.2024 BI/I6J'.II/IOTeKa HOK
ynoOpeHuit. 3arps3HeHue https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl pochaTamu
Yraepon, pacnpocTpaHEHHE B
’ bu6mmoteka IIOK
18.01.2024
35 Hpupoze, (pmme:cxne " https://m.edsoo.ru/00adfd9c
XUMHUYECKHUE CBOKCTBA
Oxcupel yriaepoaa, ux pusudeckue
1 XMMHUYECKHE CBOMCTBA.
bubnmorexa LIOK
23.01.2024
36 IKONIOTHHEECKHE MO, https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM yTJIepoa
(V)
.. but6mmoreka [IOK
7 25.01.2024
3 VYronpHasg KUCI0Ta U €€ conu https://m.eds00.ru/00ae006¢
38 [IpaxkTuueckas padora Ne 4 o reme 30.01.2024 bu6muoreka [JOK

"[TosrydyeHune yrieKucioro rasa.

https://m.edsoo.ru/00ae027e
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KauecTBeHHast peakiiyst Ha
KapOoHaT-HoH"

[TepBoHauanbHBIE MOHATHS 00

bubnunorexa LIOK
39 OpPraHWYECKUX BEIIECTBAX KaK O 01.02.2024 https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YIIiepoa
. bubnunoreka LIOK
.02.2024
40 Kpemnuii u ero coepumenns 06.02.20 https://m.edsoo.ru/00ae080a
[TpakTuueckas padota Ne 5.
a1 Pemenue 9KCIEPUMEHTANBHBIX 08.02.2024 BI/I6J'-II/IOTCK8. HOK
3a7a4 o Teme «Baxkuelimnine https://m.edsoo.ru/00ae0bf2
HEMETaJUTBl U UX COCTUHCHHUS
KontponbHas pabota Ne3 o teme
42 «Ba>1<ll){el71mne I})IeMeTanmpI U UX 13.02.2024 Bubmzorexa HOK
R https://m.edsoo.ru/00ae0e18
COCTUHCHUS
OO61as xapakTepucTUKa
XUMHUYECKHUX DJIEMEHTOB —
MeTaJIoB. MeTayinueckas CBsI3b 1 bubmuoreka [{OK
43 15.02.2024
MeTaJUIM4ecKasi KpUCTauIndecKast https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKue CBOMCTBA
METAJIJIOB
XUMHUYECKUE CBONCTBA METAIIIIOB.
N bubnmorexa LIOK
20.02.2024
44 3HeKTpOXHI\queCKHH A https://m.edsoo.ru/00ae1156
HaIpsKEHUH METalIOB
O61ue crnocoObl MOTyYeHUs
MeTtaiioB. CrutaBbl. Beruucnenus
45 10 YPaBHEHUSIM XUMHYECKUX 22.02.2024 bubmiorexa LJOK
ypas! R https://m.eds00.ru/00ae1156
peaxitii, eCu OJIUH U3 pEareHTOB
COJICPKUT IPUMECH
but6mmoreka [IOK
27.02.2024
46 Homsie o KopposHH MeTaiion https://m.edso0.ru/00ae1278
47 [IlenoyHbIe METAILITBI 29.02.2024 Bubmorexa LOK

https://m.edso0.ru/00ae14b2
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OKcuabl ¥ TUAPOKCHIBI HATPUS U bubmmoreka [JOK
.03.2024
48 KaJIus 05.03.20 https://m.edso0.ru/00ael4b?2
49 HleJIO‘-II:IOSeMeJIBHUBIe METaJJIbI — 07.03.2024 BI/I6J'-II/IOTeKa HOK
KaIbIIMA U MarHui https://m.edsoo.ru/00ael15e8
. bu6nmoreka [IOK
50 Baxueiime coefuHEHNSA KAJIbLIUSA 12.03.2024 https://m.eds00.ru/00ae15e8
51 0606LHeHHe U CUCTEMATH3ALUs 14.03.2024
3HAHUI
52 JK&cTkoCcTh BOJIBI M1 CLIOCOOBI €6 19.03.2024 bubnuorexa [{OK
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
IIpaxTiueckas padora Ne 6 1o Teme
53 "}IIZéCTKOCTb BOIL)[LI A METOJBI €€ 21.03.2024 Bubnnoreka [JOK
" R https://m.edsoo.ru/00aelae8
yCTpaHCHHUS
. bubnunoreka LIOK
4.04.2024
54 AMIOMHHNH 04.04.20 https://m.edsoo.ru/00aelc64
55 AmM@oTepHbIe CBOICTBA OKCHIA U 09.04.2024 bubmmoreka [JOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bubmmoteka IIOK
11.04.2024
56 Kemeso 04.20 https://m.edsoo.ru/00ae1d86
57 OKcuabl, THAPOKCUBI U COJIH 16.04.2024 bu6mmoteka IIOK
xenesa (1) u sxemesa (1) https://m.edso0.ru/00ae35e6
58 O6O6HVICHI/IG W CUCTEMaTH3aIUs 18.04.2024
3HAHUI
[TpakTuyeckas padora Ne 7.
59 Pemenne 9KCIEPUMCEHTAIILHBIX 23.04.2024 bubmuoreka [JOK
3a71a4 1o TeMe «BakHelmnine https://m.edsoo.ru/00ae3de8
METAJUIBI M UX COENMHEHND)
Borurcnenus mo ypaBHEHUAM
60 XUMUYECKHUX PEaKIIUi, €CITN OJIUH 25.04.2024 bubnmnoreka LIOK

U3 PEareHTOB JIaH B U30BITKE WIIH
COAEPKUT MpuMecH. Beruncnenus

https://m.edso0.ru/00ae1750
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MacCOBOM JI0JIH BBIXOJIa MPOTYKTa
peaKiuu

O00011eHUE U CUCTEMATU3 AL

61 . 1 30.04.2024
3HaHUH
Kontpoinbnas padora No4 o teme

62 «Baxueumme MeTauibl 1 UX 1 02.05.2024
COCTUHEHUS
BemecTBa u matepuaisl B bubnunoreka LIOK

63 [IOBCEIHEBHON )KU3HU YEIIOBEKA 1 07.05.2024 https://m.edsoo.ru/00ae3f50
XHMHYECKOE 3arpsi3HEHUE Bu6moteka [JOK

64 OKPY’KaloIlel cpebl 1 09.05.2024 https://m.edsoo.ru/00ae4270
Ponp xumuu B pemieHun bubnnorexa [JOK

65 9KOJIOTHYECKHX MTPOoOIeM 1 14.05.2024 https://m.edsoo.ru/00ae4270

66 PesepBHbIi ypOK. O6OG£J.IGHI/IC u 1 16.05.2024 Bbu6moteka [JOK
cucTeMaru3anus 3HaHU1 https://m.edsoo.ru/00ae0d0a
Peseprublit ypok. O600mIeHNE 1 bubnuoreka [IOK

67 cucTeMaTHu3alus 3HaHui 1 21.05.2024 https://m.edsoo.ru/00adb33c
PesepBHblit ypok. O0001IeHNE U bu6moteka [IOK

68 CUCTEeMAaTH3alMsl 3HAaHUH 1 23.05.2024 https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I1O 68

ITPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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