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MOSACHUTEJBHASA 3AIIKNCKA

PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpeIHETo oOIero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom Konnenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
®epnepanuu Ha niepuon 10 2025 roma» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npo@uiIbHOrO OOy4YeHUs, TPU3BAHO OOECHEYUTh O0OIIE0O0Pa30BATENbHYIO U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUs O0y4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUS SBJISICTCS OJTHON M3 IPHOPUTETHBIX AUCITUTUIAH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» IMOIydaeT
HOJPOOHYI0  MHTEPIPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOydeHHUs] M TpeOOBAaHWUN K YPOBHIO TOJTOTOBKH BBIITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
MOJIyYeHUE TPEICTAaBICHUS O IIENIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
0oOy4eHHMsI, BOCIUTAHUS U PA3BUTUSL 00YUAIOIIUXCS CPEACTBAMU MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpeNIeJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAaHHS U TMOCJIEAOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax WTOTOBOM arTectanud B (OpME E€IUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTAaHaBIMBAET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sA3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTAETbHBIX Mpoduieil, mnpegycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeereHrue Yy4eOHOro BpPEeMEHH, PEKOMEHIYeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a7a4 U3y4eHus MpeameTa
Ha yriayOJEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero 00pa3oBaHUSA, COAEPHKATETBLHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKEe C y4E€TOM OCHOBHBIX BHOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TMpefeilaMyd yCTaHOBJIEHHOMW MporpaMMod MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduis 00yueHHs.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
IMPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  ATaloM  MOJYYEHUS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M H3yueHHE TMpeaMeTa «XUMHs OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIIyOJeHHe TEOpeTUYeCKOr U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonaasHOT0 00pasoBaHus. Hapsmy ¢ aTum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIIUTAHUSA U COLHMAIBHOTO Pa3BUTHS OOyYaromMxcs, Ha (OPMHUPOBAHUE Yy HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOro Tpyaa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOsN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEU U3yUYeHUs PEaMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4aeT ONpENeIEHHOE TEOPETHYECKOE JONOJHEHHE, I103BOJIIOIIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX MX COCAMHEHHUN HAa OCHOBE PACIIMPEHHUS U YIiIyOJIeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
POTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMBl ~ XMMHMYECKHUX  DJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojiHgeTcs  (OpPMUpPOBAHMEM  TIpPEACTaBICHU 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTo npoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSIHUE CMEXHbIEC MTpeaMeThl. Tak, Hanpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLIHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3HUKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ouonorunueckoro npoduiast OOJIBLIINI yAENbHbIM Bec OyJIeT MMETh OpraHuvecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE KOMIIOHEHTBI, KaK JIMIUAbI, OENKU, YIJIEBOJbl, HYKICHHOBBIC
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mmane ¢opMupoBaHus OCHOB HaydyHOTO MHPOBO33PEHHUS, OCBOCHUS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil MepBOCTENEHHON 3HAYUMOCTHU SIBISETCS (POPMHUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio TaKux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  PEIIEHUU  MpoOsem
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl YENOBEKa, a TAKXKE SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIBHBIX
MOHATUN, 3aKOHOB U TEOPUUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLIUN, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAyYHBIX TPUHITUTIAX XUMHUYIECKOTO IIPOU3BOICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEIICHUS MPOOJIeM, CBA3aHHBIX ¢ XUMHUEH, TPOTHO3HPOBAHMS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yIrIyOJIeHHEe  TPEJCTaBJICHWA O  HAayYHBIX  METOJaX  IO3HAHWMS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanmuzanuu MepBOOYEPEAHBIX BOCIHUTATEIBHBIX W Pa3BUBAOIINX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, Kak:

BOCIUTaHUE YOEXKJAECHHOCTH B TI03HABAEMOCTU SIBJICHUW MPUPOJBI,
YBOKEHHUS K TMPOLECCY TBOpPYECTBA B OOJACTU TEOPETHUYECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CAaMOKOHTPOJO M  CaMOBOCIIUTAaHUIO  HA  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pPa3BUTHE MO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHHS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBHUIO YCHENTHOM MPo(heCCHOHAIBHON U OOIIECTBEHHOMN JIEITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

dbopMHpOBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUECKOHN eSITEILHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero oopazoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 yaca (3 uwaca B Hememo), B 11 kmacce — 102 wyaca (3 uvaca B Hememnto






[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XMUMHNHU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUThH IIE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaMeTa «XUMHS»  OTPAXKAIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEM,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



UHTEpeECAa M I03HABAaTEJIbHBIX MOTHUBOB B IOJYYEHUH M TMOCIEAYIOIIEM
aHai3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OLICHMBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJbTYPHbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOoIeHUsT TpaBui O€30MacHOro OOpalleHusi C BEHIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYAOBOM JAEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HHU JIIOCH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) TPy10BOI0 BOCIMTAHUS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Yy4yacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
CoLlIMaJIbHON HANpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEepeca K MPAaKTHUYECKOMY M3YYEHHIO MPOQPECCHl pa3aIuyHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU IeATEIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BbIOOpY HWHIMBHUIYaJIbHOW TPAEKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IEJIeCO00PAa3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHHUA TJI00AJBbHOTO XapakTepa 3KOJOTHYECKHX MpoOJieM, BIMSHUA
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMAIBHON CPEJibl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BpEHd OKPYXNKaAOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH AKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33pPEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M peUIeHUH MpodJieM COXpaHEHUs
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TI00ATBHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHMMAaHUS CYIIHOCTH METOJOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HUMEIOIIUXCA JAHHBIX C 1EJIbI0 TOJy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

HWHTEpeca K MO3HAHUIO, UCCIIEI0BATEILCKOM eI TEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEephIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasNu4HbIX chepax nmpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHI OCBOCHUS MPOrPAMMBI [0 XHUMHHU HAa YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPaKAIOUIUE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNu(PUKy METOJ0B TIO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHbIC yueOHbIEC NIEUCTBUSA (MO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JIOrH4YecKue AeMCTBHUS:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KiIacCU(PUKAIMKA BEIIECTB U
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuy — MpPU PEUICHUWM YYEOHBIX MO3HABATEIbHBIX M IMPAKTHUYECKHX 3a]ad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKHUX
peaxkuuu;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/I0B ITO3HAHMUSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxemMbl, rpaduKH, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIA SA3BIK B KayecTBe CpeACTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.



KoMMyHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOM TEMBI B XO/I€ TUAJIOTA /WU
JUCKYCCHUH, BBICKA3bIBATh UieH, (POPMYIUPOBATH CBOM MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYIIaTh C IPE3EHTAlUeil pe3yJbTaTOB IMO3HABATEIBHON JESATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PaOOThI MO HCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii y4eOHOro MPoeKTa, U (POPMyIHPOBATH BHIBOIbBI
1O pe3yibTaTaM MNPOBEAEHHBIX HMCCIEAOBAHUNA MYTEM COIJIACOBAHMS MO3UIMHA B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOATEIIHO IIJIAHUPOBATh U OCYIIECTBIATH CBOK II03HABATEIBHYIO
JEeATEIbHOCTh, Ompeneisass €€ Leaud M 3aJa4d, KOHTPOJIMPOBaTb M IO Mepe
HEOOXOJAMMOCTA KOPPEKTUPOBATH MpEAjaraéMblid alropuT™M ACHCTBUN IpuU
BBIMIOJJTHEHUM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiiee
3¢ (eKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYULIECTBJISITh CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CaMOaHalau3a M
CaMOOLICHKH.

NNPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMbl IO XUMUU Ha yriyOJIEéHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOImero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCSCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
110 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUBI IESITEIbHOCTH
M0 TOJYYEHHUIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHUW B PA3NMYHBIX YUEOHBIX
CUTYallMsIX, a TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3AHHBIX C XuMuel. B
nporpaMme 1O XHMHHM HPEIMETHBIE pPE3yJIbTaThl MPEACTABICHBI 10 ToJaM
U3Y4YEeHHUSI.

11 KIIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas M HeopraHuyeckas
XUMUSD» OTPAXKAIOT:

c(OpPMHPOBAHHOCTh MPEJCTABIECHUN: O MaTepUalbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSX M IO3HAaBAEMOCTU SIBICHUM NPHUPOABI, O MECTE€ M 3HAYEHUU



XUMHH B CHCTEME €CTECTBEHHBIX HayK U €€ poiii B 00ECNEYeHUU yCTOHYHMBOIO
pa3BUTHUS, B PELICHUH MPOOJIEM 3KOJIOTUYECKOM, PHEPTeTUYECKOM U MUIIECBOU
0€30MacHOCTH, B Pa3BUTUU MEIMIMHBI, CO3JaHHH HOBBIX MAaTEPHAIOB, HOBBIX
MCTOYHUKOB SHEPIHH, B OOECIEYEHUH PAIMOHAIBHOIO MPHUPOAOIOIL30BaHUS, B
bopMHpOBaHUHM MHUPOBO33PEHHUSI W OOIIEW KyJIbTypbl 4YEJIOBEKa, a TaKxkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIECHHS K CBOEMY 30POBBIO U MPHUPOJHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TOHATUS — XUMHUYECKUH »JJIEMEHT, aToM, SApO aToMa,
U30TOIIbI, JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, d-aToMHBIC OpOUTAIH, OCHOBHOE U
BO30YXKIAEHHOE COCTOSHUSI aToMa, TMOpUau3allds aTOMHBIX OpOuTalel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMHUYECKasl CBs3b (KOBAJIEHTHAs, WOHHAs, MeETaJuIMYecKas, BOIOPOIHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas peakuus, pacTBOpP, SJIECKTPOJIMTHI,
HEAJIEKTPOJUTHL, AIEKTPOJUTHYECKAs JUCCOLMALIMS, CTENEeHb JUCCOLMUAIUU,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUYECKON peaKlMK, CKOPOCTh XMMUYECKON peaklMK, XHMUYECKOE PaBHOBECHE;
TEOPUU M 3aKOHBI (TEOPHS SJIEKTPOJUTHUECKON AUCCOIMALMM, NMEPUOANYECKUN
3akoH J[.M. MeHneneeBa, 3aKOH COXpaHEHHUsI MACCHI BEIIECTB, 3a4KOH COXPaHEHUS U
MPEBPAILCHNS] SHEPTUHA TIPU XUMUYECKUX PEAKIMIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JECUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUH SI3bIK
XUMHUH, MHPOBO33PEHYECKHE 3HAHHWSA, JIEKAUME B OCHOBE IOHMMaHUSA
IPUYMHHOCTH M CHUCTEMHOCTH  XUMHUYECKHUX  SIBJICHHWI;  COBPEMEHHBIE
IIPEICTABICHUS] O CTPOEHUM BEIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISPHOM U
HAJMOJIEKYJSIPHOM ypPOBHSAX; MPEJICTAaBICHUS O MEXaHM3Max XUMHUYECKUX
peakuuii, TEPMOAMHAMHUYECKMX W  KUHETHUYECKHMX 3aKOHOMEPHOCTSIX  HX
IIPOTEKaHUs, 0 XMMUYECKOM PaBHOBECHM, PACTBOPAX W JHCIIEPCHBIX CUCTEMAX;
(akToJIOrHYECKUe CBEIEHHUS O CBOMCTBaX, COCTaBe, MOJYYEHUH U Oe30macHOM
WCIIOJIb30BAaHUU BAXXHEHIIMX HEOPTraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON
NEeATEIbHOCTH  YeJOBEeKa, OOIMX  HAYYHBIX  NPUHIMOAX  XUMHUYECKOIO
POU3BOJICTBA;

C(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIE NPU3HAKU TOHATHUH,
YCTaHaBJIMBATh UX B3aUMOCBA3b, MCIOJB30BATh COOTBETCTBYIOIIME MOHATHUS NpHU
ONMKMCAHUH HEOPTAHUYECKHUX BEILIECTB U UX MPEBPALLCHUN;

c(OpPMHPOBAHHOCTh YMEHHMS HCHOJb30BATh XUMHUYECKYIO CHUMBOJIUKY IS
cocTtaBieHUss (GOpMyJl BEUIECTB M  YpPaBHEHUH  XHMHUYECKHUX  pEaKLuH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIBHBIX
BEILECTB;



c(hOpPMHPOBAHHOCTh YMEHHUS OTPEEIATh BAJICHTHOCTh M CTENEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOM CBSI3M (KOBAJEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOM PpEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON PEIIETKH, OOMEHHBIA U
JIOHOPHO-aKLENTOPHBII MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

chOpPMHPOBAHHOCTh ~ yYMEHUH:  KJIacCU(PUIMPOBATh:  HEOPTaHUYECKHE
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIIUU 10 PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBy pearupyrolldx BEIIECTB, TEIUIOBOMY 3()QEeKTy peakiuu, U3MEHEHHUIO
CTETICHEH OKHCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTanu3atopa U
JPYTHE); CAMOCTOATEIHHO BHIOMPATh OCHOBAHUS M KPUTEPUU IS KilacCUUKAIIH
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKLIUM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI MEPUOIUYECKOTO 3akoHa [l
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUH;

c()OPMHPOBAHHOCTh YMEHUH: XapaKTEpHU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckont  cucrembl .M.  MengeneeBa,  UCHOJNB3Yys  TOHSATHS
«QHEPreTUYECKHE YPOBHW», «IHEPTeTUUYCCKUE IMOAYPOBHM», «S-, P-, O-aToMHBIC
opOuTanu», «OCHOBHOE MU BO30YXKIEHHOE 3IHEPreTUYECKHE COCTOSIHUS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XHMHUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JJICKTPOHHBIX 000JI0YECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepu3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKHME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KIIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M ME¥XKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
MTOMOILIbIO YPABHEHHUI COOTBETCTBYIOIINX XUMUUYECKUAX PEAKIINN;

c(OPMHPOBAHHOCTh YMEHUS PACKpBhIBaTh CYIIHOCTb: OKHUCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHMS 3JIEKTPOHHOIO OajaHca
ATUX PEAKIMH; peakuil MOHHOTO OOMEeHa MyTEM COCTaBIIEHUS HMX TIOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMW  THUAPOJIW3a;  PEaKUuu
KOMILJIEKCOOOpa30BaHus (Ha MpUMeEpe THIPOKCOKOMIUIEKCOB [IUHKA U aTFOMUHUA );

c(OPMHUPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XAMHUYECKUX PEAKIUN C Y4ETOM HMX IHEPrE€TUUECKUX XAPAKTEPUCTHUK, XapakKTep
W3MEHEHUSI CKOPOCTHM XHMHUYECKOM pEakluu B 3aBUCHUMOCTH OT Pa3IMYHBIX
(bakToOpoB, a TakXKe XapakTep CMEIIEHUSI XUMUIECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3aeicTBuil (mpuniui Jle [larensbe);



C(OPMUPOBAHHOCTh YMEHHUS XapaKTEepU30BaThb XUMHUYECKHE pEaKluu,
JeXallue B OCHOBE NPOMBIIUIEHHOTO MOJYYEHUsS CEPHOW KHUCIOTHI, aMMHAaKa,
oOIIMe Hay4yHble MPHUHIMIBI XWMHUYECKUX MPOU3BOJCTB; II€JIeCO00Pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHUs COOTHOLIEHUSI PUCK-TI0JIb3a;

c(OpMUPOBAHHOCTh BJIAJCHUS CHUCTEMOW 3HAHUM O METOAAaX HAyYHOTO
NO3HAHUA SIBJICHUI NpUpOAbl — HAOIOJCHUE, W3MEPEHHE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peasibHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHUS MPUMEHSTh 3TH 3HAHUS MIPU SKCIIEPUMEHTAIILHOM HCCIEI0BAaHUM BEILECTB
U 17 OOBSICHEHUS XHMHYECKUX SBJICHUN, HMMEIOIUX MECTO B MPHUPO/IE,
NPaKTUYECKOM AESITEIbHOCTU YEJIOBEKA U B IOBCEAHEBHOM KU3HU;

c(OpPMUPOBAHHOCTh YMEHHUS BBISBISITH B3aMMOCBS3b XUMHYECKHX 3HAHHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(OPMHPOBAHHOCTh YMEHUS MPOBOAWTH PACUYETHI: C HCIOJb30BAaHUEM
MOHATUH «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJSPHAsl KOHLIEHTPALU»;
Macchl BEUIECTBA WM 00BEMA ra3a Mo U3BECTHOMY KOJMYECTBY BEIIECTBA, MAcCe
WK 00bEMY OJHOTO U3 YyYacCTBYIOIIMX B PEaKIMU BEIIECTB; TEIJIOBOrO 3(dexra
peakuyy; 3Ha4E€HHsI BOJOPOJHOIO IOKA3aTessl PacCTBOPOB KHCIOT W ILIEJIOYEH C
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bE€Ma, KOJWYECTBAa BEIIECTBA)
IPOJYKTa PEAKLUH, €CIIM OJHO M3 UCXOJHBIX BEIIECTB JAAaHO B BHJIE PACTBOpA C
orpenenéHHON MaccOBOM J10JIel pacTBOPEHHOTO BEILIECTBA WJIM J1aHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKIUH,; OOBEMHBIX OTHOIICHHUM
ra3os;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATH U TMPOBOJIMTH
XUMUYECKUNA  JKCIEpUMEHT  (NIpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
NOJATBEPKICHUE KAYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONPEIEICHNE
Cpelbl pacTBOPOB BEIIECTB C IOMOIIBIO HHJIWKATOPOB, H3YyYEHHUE BIIUSHHUSA
pa3nuyHbIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIMH, pEIICHUE
HKCIIEPUMEHTAJIbHBIX 3adad no Temam «Metamey u  «Hemeramnsy) ¢
cOOJII0/IeHNEM TpaBUJl 0€30MacHOro0 OOpallleHHs C BEIIeCTBAaMU U J1a00paTOpHBbIM
o0opynoBanueM, (HOpMynupoBaTh IIelb HMCCJIENOBAaHUS, TPEJCTABISATH B
paznu4HON (opMe pe3yibTaThl dKCIEPUMEHTa, aHAIM3UPOBATh U OIICHUBATH HMX
JIOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHUI: COOJTIOATh MPaBUIIa MOJb30BAHUS XUMUYECKON
nocyoil u jabopatopHbIM OO0OpyJOBaHWEM, OOpalleHUs C BEIIECTBAMU B
COOTBETCTBUHM C WHCTPYKIMSIMH TIO BBITIOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, HKOJIOTMYECKU I€IeCO00pPa3HOro TMOBEACHUS B OBITY M TPYIOBOM
NEATEIbHOCTH B LEJSIX COXPAHEHUs CBOETO 3JI0POBbs, OKPYXKAIOIIEeH MPUPOAHOU



Cpeapl W JOCTHKEHUA €€ YCTOMYMBOIO pa3BUTHA, OCO3HABATh OIMACHOCTH
TOKCUYECKOT'O JICMCTBUS HA JKUBBIC OPTaHU3MBbl ONPENCIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, MOHUMAas cMbIca noka3arens 11JIK;

c(hOpPMHUPOBAHHOCTh YMEHHWH: OCYIIECTBIATh IICJICHANIPABICHHBIA TOUCK
XUMHUYECKOW MHOpPMAILIMK B Pa3IMUYHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4dHas
JauTepaTypa, CpecTBa MaccoBoi uHbopMmaiuu, UHTEpHET U Apyrue), KpUTHUECKU
aHATM3UPOBATh XUMHUYECKYI0 HH(OpMaInio, mepepadaTeiBaTh €€ W UCIOIh30BATh
B COOTBETCTBUU c MMOCTaBJICHHOMU y4eOHOM 3aJa4dci.






11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u Ilepuoanyeckas cucTeMa XUMHYECKUX 9 buGnuorexa [IOK
' p https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1 bubnnorexa [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
13 XHMHHECKHC Peakiiii 19 . 3 https://m.edso00.ru/2dd57f24
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi xumust
bubnmorexa LIOK
21 Heweraet 31 . 3 https://m.edso00.ru/2dd57f24
bubmmoteka IIOK
2.2 M 2 1 2
CTaLIbl 3 https://m.edsoo.ru/2dd57f24
Wroro no pazueny 54
Pa3nen 3. Xumus u :Ku3Hb
31 Meto1bl TO3HAHUS B XUMHUH. XUMHS U 9 bubmuoreka [{OK
' KHU3Hb https://m.eds00.ru/2dd57f24
Hroro mo pazneny 9



https://m.edsoo.ru/2dd57f24
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https://m.edsoo.ru/2dd57f24
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IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoubnble IIpakTHyeckue
n/n Bcero U3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 Atom. CocTaB aTOMHBIX sIIep. 1 bubmuoreka [IOK
Xumuueckuit anement. M3otormbl 03.09.2024  https://m.edsoo.ru/59c112ee
5 CtpoeHue AIeKTPOHHBIX 000I0YeK 1 bubmmoreka [JOK
aTOMOB, KBAHTOBBIE YHCJIa 05.09.2024  https://m.edsoo.ru/b4d9fffa
3 Kiaccupukanuss XuMHUIeCKux 1 bubmmoreka [JOK
3JIEMEHTOB (S-, -, d-, f-a;eMeHThI) 06.09.2024  https://m.edso0.ru/61294af9
4 Pacripenenenue 31€KTpOHOB 1O 1 bubmuoreka [IOK
ATOMHBIM OpOUTAISAM 10.09.2024  https://m.edsoo.ru/f5f750fe
DNeKTPOHHBIE KOH(UTYpAIIH aTOMOB
5 BHGMCII-?TOB B OCHO];II){ON}III:/I 1 brbmmorexa LTOK
. 12.09.2024 | https://m.edso0.ru/8149e846
BO30YKIAEHHOM COCTOSIHHH
6 DIIeKTPOHHBIE KOH(PUTYpAIIUA HOHOB. 1 bubmuoreka [IOK
DIEeKTPOOTPULIATETLHOCTh 20.09.2024  https://m.edsoo.ru/a0764b24
[lepronnueckuii 3aKOH U
[Tepuonnueckas cucTeMa XUMHYIECKUX
7 snemeHToB JI. 1. Menpaeneena, cBs3b C 1 bubmorexa HOK
N ’ ’ 24.09.2024  https://m.eds00.ru/16957c01
COBPEMEHHOM TeOopueH CTPOSHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
8 XUMHUYECKHX JIEMEHTOB U 1 bubmorexa HOK
26.09.2024  https://m.edsoo.ru/f8468927

00pa3yeMbIX UMU MTPOCTHIX U CIOKHBIX



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
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https://m.edsoo.ru/f8468927

BEILECTB 110 TPyIIaM U IIeproJam

Cucremarusanus 1 00001eHne

bub6nmoreka [IOK

| 3HaHUN 110 TeEME 27.09.2024  https://m.edsoo.ru/8fad2942
Buner xumnueckoil cBsa3u. MexaHu3MEbl
10 00pa30oBaHMs KOBAJIEHTHOM CBSI3U. bubmmoreka [JOK
Bonoponnas cBsi3b. 01.10.2024 = https://m.edsoo.ru/5a8072af
MexMOJIeKyJISIpHbIE B3AMMOEHCTBUS
BaneHnTHOCTb U BaJIeHTHBIE
1 BO3MOKHOCTH aTOMOB. CBSI3b bubnuorexa [JOK
3IIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C 03.10.2024  https://m.edsoo.ru/3d2ca093
UX TEOMETPUYECKUM CTPOECHUEM
12 [IpencraBiaeHust 0 KOMIUIEKCHBIX bubnunoreka LIOK
COEIMHEHUSX: COCTaB U HOMEHKJIATypa 04.10.2024  https://m.edsoo.ru/8c66b12a
BemecTtBa MOJIEKYIIPHOTO U
13 HEMOJICKYJIIPHOTO CTPOeHMsI. THIIbI bubnnorexa [JOK
KPUCTAIIMYECKUX PEIIETOK U 08.10.2024  https://m.edsoo.ru/e167635b
CBOMCTBA BEIIECTB
[ToHsITHE O TUCTIEPCHBIX CUCTEMAX.
14 IIpencraBnenue 0 KOJIOUIHBIX bubmmorexa [JOK
ped A 10.10.2024  https://m.edsoo.ru/da2c70e4
pacTBopax
HctunHbie pacTBOPHI: HACHIIIICHHBIE U
15 HEHAaChI erHBIe I:u:TBo I/IMH(-)ICTL bubmmorexa [IOK
B P P ' 11.10.2024  https://m.edsoo.ru/e9ccdd8d
Kpucramnoruapatsr
16 CriocoObI BEIpaKEHUST KOHIICHTPAITUT bubnuotexa [JOK
pacTBOPOB 15.10.2024  https://m.edsoo.ru/328e653a
Pemenue 3a1a4 ¢ UCIOJIb30BaHHEM
17 MOHATHUH "'MaccoBast 10715 bubmmorexa [IOK
A 17.10.2024 = https://m.edsoo.ru/785e0ab4

nn

pacTBop&HHOTO BemiecTa', "MoJsipHast



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4

KOHLEeHTpauus"

18

19

Knaccudukanust 1 HOMEHKIIaTypa
HEOPTraHUYECKUX BEIECTB

Cucremarusanus 1 00001eHne
3HAHUH 110 TEME

18.10.2024

22.10.2024

bub6nmoreka [IOK
https://m.edsoo.ru/bf9e108d

bubnunoreka LIOK
https://m.edsoo.ru/8d2c6a3a

20

KonTtponpsHas pabora mo Temam
"Crpoenue atoMa. [lepuoanueckuit
3aKkoH U Ilepuonnueckas cucrema
XUMHYECKHX 31eMeHTOoB /1. H.
Mengeneena", "CTpoeHue BeliecTBa.
MHoroo6pa3ue BemiecT"

24.10.2024

bubnunoreka LIOK
https://m.edsoo.ru/70a60aa4

21

22

23

24

Kiaccupukanuss XUMHUYECKUX PeaKIIHid
B HEOPraHUYECKON U OpraHuYeCKON
XUMHH. 3aKOH COXPAHEHHUS MacChl
BEILIECTB; 3aKOH COXPAHEHUS U
MIPEBPALLECHUS YHEPTUU [TPU
XUMHYECKUX PEAKIUAX

TennoBble 3¢ (HeKThl XUMUYECKHX
peakuuii. TepmoxumMudeckue
YPaBHEHHS .

Onpenenenne Temneparypsl
PAcTBOPOB C UCIOJb30BAHUEM
oOopynoBanus «Touka pocray»

Brrunciaenus mo YpaBHCHHUAM
XUMHUYCCKUX peaKI_II/II\/'I n
TCPMOXUMHUYCCKUM YPAaBHCHUAM

CKOpoCTh XUMHUYECKOM peakIuu, eé

3aBHCUMOCTH OT Pa3IMUHBIX (PAKTOPOB.
Karanus u xatanusatopsl

25.10.2024

05.11.2024

07.11.2024

08.11.2024

bubnunoreka LIOK
https://m.edso0.ru/6335cdd2

bu6nmorexa LIOK
https://m.edsoo.ru/d1db86da

but6mmorekxa [IOK
https://m.edso0.ru/87b13954



https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954

25

['oMoreHHsbIe ¥ reTeporeHHbIE peakuu

12.11.2024

26

[TpakTrueckas padora Ne 1 mo Teme
"BausiHue pa3nUYHbIX (GaKTOPOB Ha
CKOpPOCTbh XUMHYECKOU peakuun"
I/I3y'-|eHV|e BITUAHUA PA3NTUYHbIX
¢pakTOpPOB Ha CKOPOCTb
XUMUNYECKOUN peaKkunu,
mnccnegoBaHme 3aBUCUMOCTU
CKOPOCTU peaKkuum ot
Temnepartypsl, ,C
ucnosnb3oBaHNemM OGOpyAOBaHMFI
«Touyka pocTa.»

14.11.2024

bubnunoreka LIOK
https://m.edsoo.ru/1facaldl

27

OO6patumMbie 1 HEOOPATUMBIEC PEAKIINU.

XUMHUYECKOE PABHOBECHE

15.11.2024

bubnunoreka LIOK
https://m.eds00.ru/30952f9b

28

29

30

31

[TpakTnyeckas padora Ne 2 o Teme
"BnusiHue pa3inyHbIX GaKTOpOB HA
M0JIO’)KEHUE XUMHYECKOTO
paBHOBecHs"

DIIEKTPONUTHYECKAs JUCCOLHAITHS.
CunpHbI€ U ClIa0ble DIEKTPOIIUTHI.
CreneHs nuccoIrannm

Honnoe npousseaenue Boasl. Cpena
BOJIHBIX PacTBOPOB. BomopoaHbIii
noka3zarens (PH) pactBopa
Omnpenenenne PH pacTBopos ¢
HCMO0JIb30BaAHUEM 000PY10BAHUSA
«Touka pocra»

I'maponus coneit. Peakuuu,

19.11.2024

21.11.2024

22.11.2024

bu6nmorexa LIOK
https://m.edsoo.ru/3bf34el7

bu6nmorexa LIOK
https://m.edsoo.ru/5f766bdf

bubnmnorexa LIOK
https://m.edso0.ru/3966ca89

bubnunoreka LIOK



https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89

IIPOTEKAIOIME B PaCTBOPAX 26.11.2024  https://m.edsoo.ru/09d5a9bd
3JICKTPOJIUTOB
[IpakTuueckas padora Ne 3 o reme
"XHUMHUECKHUE PEAKIIMU B PACTBOPAX
32 AJIEKTPOJIUTOB" bubmmoreka [JOK
Omnpenenenne PH pacTBopos ¢ 28.11.2024  https://m.edsoo.ru/2e3daeb0
HCNOJIb30BAHNEM 000PY/10BaAHMS
«Touka pocra»
OKHCIIMTEIIBHO-BOCCTAHOBUTEIbHBIC
33 peakuuu. BaxHeWme OKUCIUTENN U buGnuorexa [IOK
) 29.11.2024  https://m.eds00.ru/56226060
BOCCTaHOBUTEIIN
34 Mertoa 371eKTpOHHOTO (3JIEKTOHHO- bubnnoreka [JOK
MOHHOT0) Oananca 03.12.2024  https://m.edsoo.ru/fb691387
DIIEKTPOJIN3 PACTBOPOB U PACILIABOB
BEIIIECTB
35 OmnpeaeaeHne YJIEKTPONPOBOTHOCTH bubmorexa LIOK
P ponpoBo 05.12.2024 = https://m.eds00.ru/93fb97d2
PACTBOPOB € UCMOJIL30BAHHEM
odopynoBanusi «Touka pocray»
36 Pemenue 3amau pa3nuUHBIX THIIOB bubnmorexa IOK
P 06.12.2024 = https://m.eds00.ru/5a859d16
37 Pemenue 3a1a4 pa3TuIHBIX THIIOB bubmorexa I[JOK
10.12.2024  https://m.edsoo.ru/5afa265d
Cuctemaru3zanus 1 0000IICHUE
38 3HAHUH 110 TeMe "XUMU4YecKue bubmorexa [JOK
" 12.12.2024  https://m.edsoo.ru/c161eb85
peakun
39 KonTtponbHas pabora o Teme bu6muoreka [JOK
"Xumnueckue peakuuu" 13.12.2024  https://m.edsoo.ru/a8a0a930
40 IToso)xeH1e HEMETAJIOB B but6mmoreka [IOK
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[epuoanyeckoii cucreMe XUMHUUECKHX 17.12.2024  https://m.edsoo.ru/8ca2dcad
snemeHnToB 1. Y. Menaeneesa u
OCOOEHHOCTH CTPOEHHUS UX aTOMOB.
dusnueckue cBOMCTBa HEMETAILIOB
Arorpornusa HeEMeTaUIOB (Ha IpUMEpE
41 KHCIIO po a, cepsl, hocdo (a 51 P bubmorexa LIOK
poAa, Cepal, p 19.12.2024  https://m.edsoo.ru/ef92c91c
yriiepojia)

4 Bonopon: nomyuenue, Gpusndeckue u bubnnorexa [JOK
XUMHUYECKHE CBOMCTBA. [ mapuabl 20.12.2024 | https://m.edsoo.ru/0aa8f613
["asioreHsl: HaXOXKJICHHUE B PUPOJIC,

43 CIIOCOOBI MOJTydeHHsI, PU3HUECKUE U bubmorexa HOK

i - 24.12.2024  https://m.edsoo.ru/4e223795
XUMHYECKHE CBOMCTBA
["anorenoBoniopoabl. Baxkneiue
44 KUCJIIOPOACOAEpKAINE COETUHEHUS bubmiorexa HOK
pPoACOACpIal g 26.12.2024  https://m.edsoo.ru/6b3255e6
rajoreHoB
JlaGopaTopHble U TPOMBITIVICHHBIE

45 CIOCOOBI MOJTYYEHHUSI TaJIOTEHOB. bubnuoreka [JOK
[TpuMeHeHne TaoreHoB U Ux 27.12.2024  https://m.edsoo.ru/6971aca4
COCJIMHEHU
[Ipaktrueckas padota Ne 4. Perenue

46 SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME bubmorexa HOK
" P " 14.01.2025  https://m.edsoo.ru/8b26fecd

I'anorensr
Kucnopoa: nabopatopusie u
MIPOMBIIIJICHHBIE CIIOCOOBI MTOTYICHHSI,
47 buznyeckue 1 XuMHUYECKHe CBONCTBA bubmmorexa [JOK
) 16.01.2025  https://m.edsoo.ru/c8abc36a
O30H. [IpuMeHeHne KuciIopoaa u
030HAa
48 OKcuabl ¥ IEPOKCHIBI buGnnorexa [IOK

https://m.edsoo.ru/5¢8816a0
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17.01.2025

49 Pemrenne 3a1a4u pa3andyHbIX THIIOB bubmmorexa [IOK
P 21.01.2025  https://m.edsoo.ru/2b6d8bab
Cepa: HaXOXKJICHUE B IIPUPOJIC,
50 cnfcofibl nonﬂ eHUS Qf)mzmicm/le u bubmmorexa [JOK
1 . 23.01.2025  https://m.edsoo.ru/46afael6
XUMHUYECKHE CBOHCTBA
bubnunoreka LIOK
1

> CepoBoopox, cyspuet 24.01.2025  https://m.eds00.ru/7¢875999
Kucnopojconepxaiiue coeIMHEHUS

52 cephl gcfﬁefmim;n CBOfICTI; CepHOM bubmorexa [JOK

PEL P 28.01.2025  https://m.edsoo.ru/8cfa2548
KHCJIOTBI
[TpakTuueckast pabota Ne 5. Pemenue

53 9KCIIEPUMEHTAJIBHBIX 3a7a4 110 TeME bubmorexa [JOK

" P N " 30.01.2025  https://m.edsoo.ru/Oafb05e4
Cepa u e€ coeTMHEeHHs
A3OT: HaX0X/IeHHE B IPUPO/IE,

54 CIocoObI OMy4YeHUs!, PUINIECKUE U bubmuoreka [IOK
XHUMUYECKHE CBOMCTBA. AMMHUAK, 31.01.2025 @ https://m.edsoo.ru/badd2255
HUTPUJIBI
Kucnopojcoaepxaiiue coeIMHEHUS

55 aszora pOCO6er{I-II)OCTIIfII CBOMCTB a30THOM bubmorexa [IOK

' 04.02.2025  https://m.edsoo.ru/e2965afe
KHCIIOTBI

56 [IprmeHeHure a30Ta U €ro COeTMHEHUN. but6mmorekxa [IOK
A30THBIE yI0OpEeHMSI 06.02.2025  https://m.edso0.ru/129f5059
®docdop: HaxOXkIEHUE B IPUPOJIE,

57 CIOCOOBI TOJTydeHUsI, PU3NUECKHUE U bubmmoreka [JOK
xummuueckue coiictBa. dochuab u 07.02.2025  https://m.edsoo.ru/9a6b43ec
bochun

58 Oxcunst pocdopa, bubmmoreka [JOK
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dochopcoaepxaniue kucaorsl. Conn 11.02.2025  https://m.edsoo.ru/c7a2d429
(dhochopHON KHCIIOTHI

59 [Mpumenenne docdopa u ero bubnmnoreka HOK
coenuHeHnil. DocopHbie yIoOpeHUs 13.02.2025  https://m.edsoo.ru/a218070a
[TpakTuueckas padora Ne 6. Pemenue

60 AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubmorexa LOK

P 14.02.2025  https://m.edsoo0.ru/8175ac3f
"A3zot u pochop u ux coenuHeHU"
Yriepoa: HaXOXJICHUE B IIPUPO/IE,

61 AITOTPOIHbBIE MOIU(PUKALINY; bubmmoreka [JOK
(bu3UYEeCKHe U XUMHUYECKUE CBOMCTBA, 18.02.2025  https://m.edsoo.ru/1eb19f9e
pUMEHCHHE
Oxcup yriepoga(ll), okeng

62 e oz}[]Z(l\f) (OJ'I)LHa}I KHCJIOTa U €& bubmmorexa [JOK
yIIeP T 20.02.2025  https://m.edsoo.ru/dba58adf
COJH

63 Pemenue 3a1a4 pa3TuIHBIX THIIOB bubmorexa HOK

AP 21.02.2025  https://m.eds00.ru/6029b609
Kpemuuii: Haxoxx1eHue B IPUpPOJeE,
64 05000651 MOJIy4YEHHUS (bI/I3I/Ize(1:3KI/Ie " brbmmorexa [JOK
Y, 25.02.2025  https://m.edsoo.ru/143558ab
XUMHUYECKHE CBOHCTBA

65 Oxkcun kpemuus(1V), kpemHueBas bubmuoreka [IOK
KHUCIIOTAa, CHIIUKAThI 27.02.2025  https://m.edso0.ru/3170e7bl
[IpumeHeHne KpeMHUS U ero bubmuoreka [JOK

66 coequHeHni. CTEKII0, €ro MoJIydeHue, 98.02.2025 https://m.edsoo.ru/393cdac0
BHUJIBI CTEKIIA T https://m.edsoo.ru/5823cefb

67 Pemenue 3a1a4 pa3muIHBIX THIIOB bubmorexa HOK

P 04.03.2025  https://m.edsoo.ru/b624f801

68 CucremaTu3aius u 0000IIeHNE bubmmoreka [JOK

3HaHu# no teme "Hemerasmb" 06.03.2025  https://m.edsoo.ru/6e864db5
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69 KontponsHas pabora o Teme Bu6muotexa [JOK
"Hemeramisr" 07.03.2025 | https://m.eds00.ru/d0484c76
20 AHanu3 pe3yinbTaToB KOHTPOIbHON bubmunoreka [JOK
paboThI, KOPPEKIIHSI OIIIMOOK 11.03.2025  https://m.edsoo.ru/2b7e9510
[TonoxxeHue MeTanioB B
[Tepuoauueckoil cucteMe XUMUYECKUX
71 351eMeHTOB. OCOOEHHOCTH CTPOEHUS Bubmaorexa ITOK
' P 13.03.2025  https://m.edso0.ru/9839c16¢c
AJIEKTPOHHBIX 000JI0YEK aTOMOB
METAJUIOB
OO0mue ¢puznuecKkre CBOMCTBa
12 MmeraioB. [IpuMeHeHne MeTaIOB B Bubmiorexa OK
P 14.03.2025  https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CmuiaBsl MetasuioB. Kopposust bubmmoreka [JOK
METAJUIOB 18.03.2025 | https://m.edsoo.ru/42b872e3
74 Pemrenue 3agad pa3IndHLIX TUIIOB Bubmiorexa OK
Aatp 20.03.2025  https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHUYECKUN DI HANPSKEHUH
75 MeTaJ'IJl'iOB Oo6mue cnoioﬂ&l ’ bubnmorexa [JOK
- o 21.03.2025  https://m.edsoo.ru/94eb377a
MOJTyYEHUST METAIIJIOB
OOmras xapakrepucTiuka Metaios 1A-
rpynnsl [lepuoanyueckoit crucTeMbl
76 XUMUYECKUX AneMeHToB. Hatpuii u bubmmoreka [JOK
KaJIMii: moiy4yeHue, pusnueckue u 01.04.2025  https://m.edsoo.ru/e12c26b3
XUMHUYECKHE CBOMCTBA, TPUMCHCHHE
MPOCTHIX BEIIECTB U UX COCTMHECHUIN
O011ast XapaKTEPUCTHUKA METAIIOB
77 IIAT‘ HHIE),I Ile pno NYECKOU CHUCTEMBI Bubmiorexa IOK
Py pHOA 03.04.2025  https://m.edsoo.ru/7c3e49c0

XAMHUYECKUX DJIEMEHTOB. Maruuu u
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KaJbIMI: TIOTy4YeHue, Gu3nyeckue u
XUMHYECKHE CBOMCTBA, IPUMECHEHHE
IIPOCTBIX BEIIECTB U UX COCIUHEHUN

JKEcTtkocTh BOJBI U CIIOCOOEI €8

yCTpaHEHHUS
78 Onpeaeaenue PH pacrBopos ¢ bubmorexa LIOK
p P P 04.04.2025  https://m.edsoo.ru/c74bfae9
HCIO0JIb30BAHMEM 000Py10BAHUS
«Touka pocra»
79 AJIOMUHUN: TIOJTy4eHHE, PU3MUECKUE bubnnorexa [JOK
Y XUMUYECKUE CBOWCTBA, IPUMEHEHUE 08.04.2025  https://m.edsoo.ru/0e79b266
AMdoTepHbIe CBOMCTBA OKCHIA U
80 TUJIPOKCHJIA ATFOMUHMS, bubnnoreka [JOK
TUIPOKCOKOMILIIEKCHI aJIFOMUHUS, UX 10.04.2025  https://m.edso0.ru/5d12d318
IPUMCHCHUE
81 Pemenue 3a1a4 pa3nuyHBIX TUTIOB
11.04.2025
[IpakTuueckas padbora Ne 7. Pemenue
82 9KCIIEPUMEHTANBHBIX 3a7a4 10 TeEME brbmmorexa LTOK
" P 8 " 15.04.2025  https://m.edsoo.ru/27a4af43
MerTansl TI1aBHBIX TOATPYIT
OO0m1as XxapakTepUCTUKA METAILIOB
83 no0ouHbIX noarpynn (b-rpymnm) bu6muoreka [JOK
[Tepuonnueckoii cucTeMbl 17.04.2025  https://m.eds00.ru/610d7431
XUMHYECKHUX DJIEMEHTOB
DuU3NYECKUE U XUMUYECKUE CBOMCTBA
84 XpoMa M €r0 COeTMHEHUH, HX bubmmorexa [JOK
P A ’ 18.04.2025  https://m.edsoo.ru/9911bef3
MIPUMCHEHUE
85 Baxueilne coequHeHus Maprasiia. bubnmnorexa [JOK
[Tepmanranar kanus, ero 22.04.2025  https://m.edso0.ru/039d69c8
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OKHUCJINTENbHBIE CBOUCTBA

dusnyeckue U XUMUYECKHE CBOMCTBA

86 JKelle3a U ero coequnennii. [lonydenue bubnnorexa LHOK
A ' I 24.04.2025  https://m.edso0o.ru/1b7f8741
Y TIPUMEHEHUE CIUIABOB JKeJe3a
dusznueckre 1 XUMHUYECKHE CBOIICTBA
87 MEIU U €€ COeqUHEHNUI, NX Bubmaorexa ITOK
’ 25.04.2025  https://m.edsoo.ru/2bc0f954
PUMEHEHHUE
dusnyeckue U XUMUYECKHUE CBOMCTBA
88 IIMHKA U €r0 COeAUHEHUH, NX bubnunoreka LIOK
npuMeHeHue. [ MIpoKCOKOMILICKChI 29.04.2025  https://m.edsoo.ru/b1f2beal
LUHKA
[IpakTuyeckas padora Ne 8. Pemenue
89 SKCIIEPUMEHTAIBHBIX 3a/1a4 I10 TEME bubmorexa HOK
P 01.05.2025 | https://m.edsoo.ru/abe352ea
"MeTasibl TOOOYHBIX MOArpyMI"
90 Pemenne 3amay pa3InyHbBIX TUIIOB Bubmiorexa OK
AP 02.05.2025  https://m.edsoo.ru/a8bh83d83
O00011IeHNE U CHCTEMATH3AIUS
91 W3yYEHHOr0 MaTepHuala 1o TeMe bubnuorexa [JOK
" i " P 06.05.2025  https://m.edso0.ru/e91fe975
Mertaminl
92 Konrponbnas pabora no reme bubmmnoreka HOK
"MeTtanns!" 08.05.2025 @ https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yinbTaToB KOHTPOJIBHOMN bu6muoreka [JOK
paboThI, KOPPEKITUs OMIHOOK 09.05.2025  https://m.edsoo.ru/9ebff2fd
Poxb xuMuu B o0ecrieueHnu
94 YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA. bubmuoreka [IOK
[TonsiTHe 0 HAYYHBIX METOIAaX 13.05.2025  https://m.edsoo.ru/080felf0
HCCIIENOBAHUS BEIIECTB
95 Hayunbie npuHLUITBI OpraHu3aluu bubmmoreka [JOK
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XHMHYECKOTO MPOM3BOJICTBA. 14.05.2025  https://m.edsoo.ru/2e45a44f
[TpombIliIeHHBIEC CITOCOOBI TTOJTYYECHHS
Ba)KHEUIIINX BEIIECTB
XUMHUYECKOE 3arpsi3HEHUE
96 OKPYIKaIOILIEH Cpeabl U €T0 1 bubmorexa HIOK
by P 15.05.2025 https://m.eds00.ru/9fL1hf51
IIOCJIEICTBUS
97 XuUMUS U 3J0pOBbE YEJIOBEKA. 1 bubnmnoreka HOK
JlexapcTBeHHBIE CpE/ICTBA 16.05.2025  https://m.edsoo.ru/a6552721
08 Xumug iy, Poab XumMun B 1 bubnunoreka LIOK
o0ecrieueHuy MUIEeBOil 0€30IIaCHOCTH 20.05.2025 @ https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u napdromepHbie 1 bubmmoreka [JOK
cpenctBa. beitoBast xumust 21.05.2025  https://m.edsoo.ru/da42d5a9
XuMus B CTPOUTENLCTBE. Baxuenime
100 CTPOUTENILHBIE Y KOHCTPYKIIMOHHBIE 1 bubnnorexa [JOK
P 26 22.05.2025  https://m.edsoo.ru/61e69003
MaTepHaIbI
XUMHSA B CETBCKOM XO3SMCTBE.
101 Oprannyeckue U MUHEpPaJIbHBIE 1 bubnuorexa [JOK
P P 23.05.2025  https://m.edsoo.ru/fd39587d
ynoopeHus
102 Cucremaru3anus 1 00001eHne 1 bubmmoteka IIOK
3HAHHUH 10 TEME 26.05.2025 | https://m.edsoo.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME
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