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MOSICHUTEJIBHASA 3AIIUCKA

PaGouas mporpamMmma 1o XMMHUHU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHON IPOrpaMMmBbl CpeIlHEro o011ero
obpazoBanusi(POIl COO), npeacrapneHHbix B denepaqbHOM TOCyJapCTBEHHOM
obOpazoBarensHoM ctangapre COO, c¢ yuérom Konuenuuu mnpemnogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusix Poccuiickoi
denepanvy, peamu3yIOIMIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX TOJIO’)keHUM «CTpareruu pa3BuTHs BocnuTaHusi B Poccuiickoil
®epnepanuu Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHUslT Ha YpOBHE YIIIyOJIEHHOTO H3Y4YEHHs] 3aHMMAaeT BaXKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywamuxcs 10-11 kmaccos.
N3yuenue mnpeamera, pealM3yeMoe B YCIOBUAX JIU(PEepeHInpOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATENbHYI0 U
OOLIEKYIbTYPHYIO MOATOTOBKY BBIMTYCKHUKOB IIKOJbI, HEOOXOAMMYIO IS
aJanTayy UX K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HHU B COLIMYME, a TaKKe IS
MPOJIOJDKEHUs O0Oy4YeHUs] B OpraHu3anusx mpodeccHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SBISIETCS OJHOU U3 MPHUOPUTETHBIX AUCIIUTIIINH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIy4daeT
HOJpOOHYI0  MHTEpPIpPETalri0 B  COOTBETCTBUUM C  OCHOBOIOJIAraroIIMMHU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBJICHHOCTH ILIEJIEH, CcolepKaHus,
pe3ysbTaToB O0yueHUs] M TpeOOBAHUN K YPOBHIO MOATOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIOTCA CJEAYIOLUIME BBIMOJIHSAEMbIE MPOrpamMMoOil Mo
XUMUHU (QYHKIHH:

e uH(POPMALMOHHO-METOUYECKAsi, peaau3anusi KOTOpoill olecredynBaer
MOJlyuY€HUE NPEJCTaBICHUS O UeNsIX, COJIEp)KaHWHU, oOuIel crpaTeruu
oOy4eHHMsI, BOCIIUTAHUS U Pa3BUTHS 00yYarOUIUXCsl CPEeICTBAMH IIPEIMETA,
M3Yy4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3alMOHHO-IIJIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpEENICHNE: MPUHLHIIOB CTPYKTYpPHUPOBAHUS M IOCIIENOBATEIbHOCTH
U3y4YeHHs Y4eOHOTro MaTrepualia, KOJIMYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa3oBaTeIbHBIX ITOCTHXKEHHM OO0ydarolmuxcs B
pamMKax HTOTOBOH arrectaud B (GopMe E€IUHOrO TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[TporpamMma asist yriayOGn€HHOTO U3yUeHUsI XUMUU:



e YCTAaHABIMBAECT HMHBAPHAHTHOE MPEAMETHOE COJEpKAHHE, 00S3aTeIbHOE
JUIS W3y4YeHUsT B paMKax OTAEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpeneneHue W CTPYKTypPUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeereHrue y4yeOHOro BpPEeMEHH, PEKOMEH]IyEMOTO
JUISL U3yYEHHUSI OTAEIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YUYEHUS Y4eOHOro
Marepuana ¢ y4€ToM JIOTUKH TMOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LIeJIeH U 3aa4 U3y4EHHUs IIpeaMeTa
Ha yriIyOJEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
CpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00pa30BaTeIbHOU
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHus (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUNA  OOYyYalOLIErocss IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[Io Bcem Ha3BaHHBIM TO3UIMSAM B IpOrpaMMe MO XUMHUHU MPETyCMOTpPEHA
IPEEMCTBEHHOCTh C OOY4YeHHEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeidaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOll MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMUs y4eOHOro MmpeameTa
«Xumus» OCTa€Tcsi BO3MOXXHOCTH BBIOOpa €ro BapHATHBHOM COCTaBJISIONICH,
KOTOpasi JI0JKHA OMNpPEAEIAThCS B COOTBETCTBUM C HANpPaBJIECHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuentryanbHbIMH mnoJsiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M yYINIyOJIEHHOIO YpOBHEH B CHUCTEME
nudpepeHIMpoBaHHOTO OOYYEHHS HAa ypPOBHE CPEIHEro oO0IIero oOpa3oBaHUs
XUMHUS Ha YPOBHE YIUIYOJIEHHOTO W3Y4YEHHUS HANpaBJICH Ha pealn3aIuio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  A3TalloM  MOJYYEHUs  XHUMHYECKOTro
oOpa3oBaHHs B paMKaX M3yUYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLUMIUIMH B By3aX U OPraHU3aALMUAX CPEIHEro MpodecCHOHATbHOTO
oOpa3zoBanus. B 9Toli CBs3M wH3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHHe U  YIUIyOJieHHE TEOpEeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHHMsI, B TOM YUCJIE C MEPCIEKTUBOM MOCIETYIOUIEr0 MOJIYYSHUS] XUMUYECKOTO
oOpa3oBaHMsI B OpraHu3alusax npodeccruoHaibHoro oopasosanus. Hapsay ¢ atum,
B cBere TpeboBannii PI'OC COO Kk miIaHUPYEMBIM pe3yJibTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CPEIHETO O00IIero o0pa3oBaHUs
U3yyeHue rmnpeameTa «XuMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIIUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydarommxcs, Ha (GpopMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN palMOHATU3alMK y4eOHOro TpyAa H
00OOMmMEHHBIX  CIOCOOOB  JEATEIHLHOCTH, HWMCIOIMINX  MEXIUCIUTINHAPHBIH,
HaANPEAMETHBII XapakTep.

CocraBngomuMu npeaMera «XUMUs» Ha YpPOBHE YIITyOJIEHHOTO M3y4YeHUs
SBIAIOTCA YIUIyOnéHHble Kypchl — «Opranmueckas xumus» u  «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu NoaX010B K OTOOPY U CTPYKTYPHOM
OpraHM3alMMd COJAEPKAHMSI ITUX KYpCOB B IpOrpamMMe IO XHMHUHU 3a OCHOBY
npuHaTel nojiokeHuss GI'OC COO o paznmuuusax 06a3oBoro u yriayOJaEHHOTO
YPOBHEW U3yUYEHHUs NIPEAMETA.

OcHoBy coaepxaHusg KypcoB «Opranudeckas xumus» ©u «OO0mas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3Y4EHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpeAeiIEHHOE TEOPETHYECKOE [ONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOrO
Matepuana. Tak, Ha yrayOn€éHHOM YpOBHE H3y4YEHHs MpeaMera obOecrnedeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIIMPEHUS U YIiyOJeHHs
IIPENCTABICHUA O CTPOEHUM BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUS PEAKLUM, paCCMATPUBAEMBIX C TOUKH 3PEHHS] XUMHUECKOW KUHETHUKU
U TepMoaMHamMuKu. W3ydeHue mnepuoamueckoro 3akoHa u llepmoamueckon
CUCTEMbl  XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTETUYECKUX M3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylIeHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. M3yuenue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBaHMEM  TpEACTaBICHUM 00
AIEKTPOXUMHUYECKUX IpOLEccax M EKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kxypce opranmdeckodl XMMHUU TPU PACCMOTPEHUU PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUI yaenseTrcs oco0oe BHUMaHKWE BOpPocaM 00 3JIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIayO0aEHHOTO YPOBHS M3YUYEHUS JIJIsl KJIACCOB ONpPEAeIEHHOTO Tpoduis (TIaBHBIM
o0pa3oM Ha UX CTPYKTYypy U XapakTep [ONOJHEHHH K oOel cucreme
MPEIMETHBIX 3HAHWI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hampumep,
B COJEpKaHUM IpeaMeTa JUIsl KJIacCOB XUMHUKO-(PU3NYecKoro mnpoguius 0osblioe
3HaYeHHe OyIyT UMETh 3JEMEHThl yueOHOro Marepuaina mo obmei xumuu. [Ipu
U3y4YeHUU TMpeiMeTa B JAaHHOM Ccllydyae akleHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUSA, OOLTHOCTh 3aKOHOB M TEOPHM B XUMUHU U B (PU3UKE: aTOMHO-
MOJIEKYJISIpHasi Teopus (MOJEKyJisipHas Teopusi B (PU3MKE), 3aKOHbI COXPaHEHHUs



MacCcbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOCHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEp)KaHMM IIpeaAMETa Il KIACCOB XHUMHKO-
ounonornueckoro npoduist OOJNBLUINKM yAENbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumus. B 3TOM cimydae mpenocTaBisieTcss  BO3MOXKHOCTh Al Oosee
OOCTOATENTBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K NPUMEPY, TaKHUE
CTPYKTYpHBIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJKH, YIJIE€BOJbl, HYKICHUHOBBIE
KHUCIJIOTBI U Apyrue. IIpu 3TOM 3HaHMS O COCTaBE M CBOMCTBAax IPEICTABUTEINICH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy’)KaT OCHOBOM I H3y4YEHUs
CYIIHOCTH HPOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpoOBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOIIEHAYYHbIX METO/I0B [TO3HAHUS U OIbITA MPAKTUYECKOTO MPUMEHEHUS HAyUYHBIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha YriayOlIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEIMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HaydHble NOpenMeTb», «MaremaTuka u
uH(popmaTka» U «Pycckuil sSI3bIK U IUTEPATYPAX.

[Tpu wu3yyeHun yueOHOro mnpeamera «XUMHsD Ha YIIIyOJEHHOM YypOBHE
Tak)ke, KaKk Ha YPOBHE OCHOBHOTO M CpeAHero oOiero oopasoBanus (Ha 0a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOIO €CTECTBO3HAHUSA, MPAKTHUYECKOU
JEATEIIBHOCTH Y€JIOBEKA U OTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. Pemenue
TOM 3aJaud Ha YriayOJI€HHOM YpOBHE M3yu€HUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TPEACTABICHUNA: O MaTepUaJbHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK M €€ Beaylled poiim B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA: B  PEIICHUH  MpoOseM
HKOJIOTUYECKOM, PHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHNN HOBBIX MaTEPUATIOB, HOBBIX UCTOYHUKOB YHEPTHH, B
00ecCIeyeHr palruoOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJbTypbl Y€lOBEKa, a TaKXKe SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMbl 3HAaHUM, JIEKAUIMX B OCHOBE XHUMHUYECKOU
COCTaBJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa: (QyHIaMEHTaJIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJIMOJIEKYJSIDHOM, O  TEPMOAVMHAMUYECKUX U
KMHETHUYECKUX 3aKOHOMEPHOCTAX IPOTEKaHUS XUMHUYECKUX DPEAKLUH, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX M JUCIICPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPUHIIMIIAX XUMHUYIECKOT'O TTPON3BO/ICTBA;

dbopmupoBaHue y OO0 yJarOIIIXCS OCO3HaHHOTO MTOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XHUMHYCCKHX 3HAHUH i1 OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JJIsl OOBSCHCHUS M
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO peIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHaJIN3a ¥ OIICHKH C IMO3UIIMI SKOJIOTHYSCKON O€30MaCHOCTH MOCIICACTBUN
OBITOBOM W MPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOW C
XAMHYECKAM  TIPOM3BOACTBOM, HCIIOJIb30BAaHHEM U  IEepepabOTKOU
BEIIICCTB;

yriayOJdeHHe  TPEJICTaBICHWA O  HAyYHbIX  METOJaX  ITO3HaHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHUS YMEHUN OpPHUEHTHUPOBATHCS B MHUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJIICHUH, WMEIONIUX MECTO B
IIPHUPOJIC, B IPAKTHYECKOMN JISATEITHHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanuzanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAIOLIUX
(GyHKLIMIA LETOCTHOM CHCTEMbl CpEeJHEro oOmero oOpa3zoBaHUs NpPH WU3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJlbHOCTb
npUOOPETAIOT TaKue 1eNU U 3a1a4H, KakK:

BOCIIUTaHHE YOEKJAEHHOCTH B II03HABACMOCTH SIBJICHHHA IPHUPOJIBI,
YBOXCHHS K TMIPOLECCY TBOPYECTBA B OO0JACTH TEOPETUYECCKUX H
NPUKJIATHBIX HWCCICAOBAHUNA B XUMHH, (HOPMHPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYCHUIO W TIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCHHMTAHWUIO  Ha  OCHOBE  YCBOCHUS
00IIIeYETIOBEUECKUX IICHHOCTEH;

pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX U TBOPYECCKHIX
criocoOHOCTe oOydJaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHHUS K CaMOOOpA30BaHHMIO W HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO YCHENTHOM MPo(dheCCHOHAIIBLHON U OOIIECTBEHHOM JeATebHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBbIO M IOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMUpOBaHWE YMEHWH W HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
pa3BHUTHE YKOJIOTHYECKOM KYJIBTYphI, IPHOOPETEHNE OMbITAa OOIIECTBEHHO-
MIOJIE3HOH IKOJOTUIECKON eI TEIbHOCTH.

OO6miee 9uciIo 9acoB, MPEAYCMOTPEHHBIX JIJISI M3YUCHUS XUMHH Ha yTITyOJIeHHOM
YPOBHE CpemHero obmiero obpasoBanusi, cocraBisser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B HeeIi0).



COAEPKAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHUI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma Yrjepojia. XHMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIM3AIMM aTOMHBIX opOuTtanei
yriepojia. Mexanu3mbl 00pa3oBaHMsi KOBAJIGHTHOM CBsI3M (OOMEHHBINH M JJOHOPHO-
aKLENTOpHbINM). TUOBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHe o0 cBOOOAHOM paaukane, Hykieoduie u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE TMPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOCHUS
OpraHUYeCKUX COoeAUHEHUN. MOoNeKyaspHble W  CTPYKTypHbIE  (HOPMYIIBL.
CtpykTypHble GOpMYyJIbl  pa3IUYHBIX BHUIOB: PpPa3BEPHYTas, COKpalEHHas,
ckenetHass. M3omepus. Bunabl u30MepUM: CTPYKTypHas, MPOCTPAHCTBEHHASI.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPTaHUYECKUX COCTMHEHUN (MHIYKTHUBHBIMN
Y ME30MEpPHBIN 3PPEKThI).

[IpencraBnenre o kiaccupuUKalMud OpraHUYEeCKUX BemecTB. [loHsiTHE O
bynkuuonaasHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKnaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHoCcTH W KiaccU(UKALUS OpraHUYecKux peakuuil. OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMu Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(utaBieHue, OOyIJIMBaHME W TOPEHHUE), KOHCTPYMPOBAHUE MOJCJICH MOJIeKYJI
OpPTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['oMomornueckuii ps ankaHoB, 001Iast popMyia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE ¥ IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKAaHOB, SP -
ruOpuau3aiusi aTOMHBIX opOuTaned yriepoja, o-cBsi3b. dusmyeckue cBOMCTBA
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAaHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JNETUAPUPOBAHUS, IUKIN3ALNHN, TMPOJIN3a, KPEKUHra, ropenus. IIpeacrasienne o
MEXaHU3ME PEAKIUN PaAUKAIBHOIO 3aMEILCHMS.

Haxoxnenue B mpupoze. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mias ¢popmMmyrna, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrOCOObI MOMyYeHHS U
MIPUMEHEHUE LUKIIOAJIKAHOB.

Ankenbl. ['oMosiornueckuii psii ajgkeHoB, oOmas (opmysia, HOMEHKJIATypa.
DJIEKTPOHHOE M  MNPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ alKEHOB, Sp*-
ruOpuau3anysl aTOMHBIX OpOHWTaneld yriepoaa, 6- U m-cBia3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMHYECKHE CBOMCTBA: PEAKLIMH IPUCOECAVHEHMS, 3aMEIIEHUS B O-IOJOKECHUE
IIpU JIBOWHOM CBA3M, NMOJUMEpHU3alUd U okucieHus. IIpaBuno MapKkOBHHKOBA.
KauecTBeHHbIE peakuy Ha JBOWHYIO CBsI3b. CrOCOOBI MOJYyYEHUS U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHBIE, N30JIMPOBAHHBIE,
Kymyaupoganusie). OcCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- u |, 4-npucoegunenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUs U TPUMEHEHUE aTKaUEHOB.

Augnkunbl. ['oMmonorudeckuii psijy aikuHOB, 0011as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpun3aius aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHWMHMYECKHE  CBOWCTBA:  PEAaKUMM  NPHUCOCAWHEHUs,  JUMEpU3aLUUd U
TpUMEpHU3aluH, OKUCcIeHNs. KUCIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIINX KOHILIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApoMaThuecKue YTIeBOJOPObl (apeHsl). ['oMonoruueckuil psii apeHOB,
oOmast popMysa, HOMEHKIIATypa U U30MEPHsL. DIEKTPOHHOE U TPOCTPAHCTBEHHOE
CTpoeHue MoJeKyibl OeHzona. dusnueckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUS B OEH30IbHOM KOJIbLIE U
YIJIEBOJOPOJHOM pajuKalle, PEaKUUH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYMIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [Tomumepusamus ctuporia. CriocoObl MosydeHus u
IIPUMEHEHUE aPOMATUYECKHUX YIIIEBOIOPOIOB.

[Tpuponnsiii ra3. IlomyTtHeie HedTsHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
KamenHslif yrojib u npoaykThl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATATUTUYECKHN), PUDOPMHUHT, THPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3IMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIIy, HUTPOrPyNMly, IUAaHOIPYIIILY,
amuHOrpynmy. /JleficTBue Ha TaJIOT€HIPOM3BOJIHBIE BOAHOTO U CIHPTOBOIrO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIHUHKOM.
[Tousatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpPraHUYECKUX BEIECTB.

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
n3yueHue (GU3NYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeyMBaHUE OpPOMHOW WIIU
WOJHON BOJBI, pacTBOpa MEepMaHraHaTa KaJihs, B3aHUMOJICHCTBUE alETHIICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapy)eHUe
yriepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE OSTUJICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusMu «Hedtb» n «Yrompy»,
oOpasllaMM TUIACTMACC, KaydyKOB H PE3WHBI, MOJICTUPOBAHUE MOJIEKYJ
YTJIEBOJOPOIOB U FaJION€HIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucaopoacoaepxamme opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHue MoJekya (Ha mpumepe
METaHOJIa W J3TaHojda). ['oMonormdeckuid psna, oOmas ¢opMyna, H30Mepus,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNeTbHBIX
OJTHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XHUMHUYECKHE CBOMCTBA: pEaKIMM 3aMEIIECHUs, JEeruaparaluy, OKHUCIEHUs,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU UM  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTtBeHHas peakuuss Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opram3M uenoBeka. CrmocoObl TMOMyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie »¢upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riaulepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: PEAKIIUM 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peakiusi Ha MHOTOaTOMHBIE
cnupthl. [IpencraBieHue o MexaHu3Me peakuuid HYKICO(PUIHHOTO 3aMElICHUS.
HeiictBue Ha opranu3Mm denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJNEKYJIbl, B3aUMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
O0enzosibHOTO sipa. Puszndeckue cBoilicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHwle peakuuu Ha ¢eHod. TOKCHYHOCTH (heHoua.
Crioco06s!I osrydeHus: U npuMeHenue gperomna. @eHonpopmaabaeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, OOIIas
dbopmyna, uzoMepuss U HOMEHKJIaTypa. Pu3nueckue CBOWCTBA albJIETUIOB U
KETOHOB. XUMHUYECKHME CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OHOOCHOBHBIE NIPEEIIbHBIE KAPOOHOBBIE KUCIOTEL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KuUCIO0T. M30Mepus n HoMeHki1atypa. dusnueckue cBOMCTBA
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3UM MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss dTepUPUKALMM, PEAKIMH C YYacTHEM YIJIEBOAOPOJHOTO pajuKaia.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U apPOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenu BhICIIMX
KapOOHOBBIX KHCIIOT: CTEapUHOBas, MaJbMUTHHOBAsA, OJEUHOBas, JUHO/EBAS,
JIUHONEeH08as KUCIOThl. CrIocoObl OTyUYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS U
HOMEHKNaTypa. PU3NYECKHE W XMUMHUYECKHE CBOMCTBA: THUAPOJIU3 B KHUCIOW U
HIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1iesiouHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpEeIeNbHbBIX JKUPHBIX KUCIOT. KUpBI B IPUPOJE.

MBp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OOwas xapakTepucTHka yriaeBooB. Knaccudukanus yrieBoaoB (MOHO-, IH-
U rnonucaxapuiel). MoHocaxapuibl: TIIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckre CBOMCTBA UM HaxoxAeHHe B mpupojae. PoToCHUHTE3.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YYACTUEM CITUPTOBBIX U aJIbJIETUAHON
rpynm, COUPTOBOE M MOJOYHOKUCIOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIMMe U HEBOCCTAHABIMBAOIINE AUcaxapuasl. I 'napoaus
nucaxapunoB. Haxoxxnenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
INIMKOTeH W Hemwnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
LEJUTI0I03bl.  PU3MYECKHEe CBOMCTBA Kpaxmanaa M LEJUIKOJIO03bl. XHUMHYECKHE
CBOMCTBa Kpaxmaya: TMAPOJU3, KAaYECTBEHHAs pEaKUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOMydeHUue >3PUpoB emtonao3bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIlCHUMN:
PacCTBOPUMOCTh PA3JIMYHBIX CIUPTOB B BOJIE, B3aUMOJICVCTBUE ITAHOJIA C HATPUEM,
OKHCJIEHUE 3TWJIOBOTO CIHUPTA B aJbJIETH]I HA PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJIEOMATEPHUATIOB), KAaYeCTBEHHbIE pPEaKIMUU Ha albJeruabl (C THUIPOKCHIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa  C
rugpokcuoM meau(ll), xumuueckne CBONCTBA pacTBOpa YKCYCHOW KHCIIOTHI,
B3aMMOJICUCTBHE pacTBOpa TIIOKO3bI ¢ runpokcuaom menu(ll), Bzaumoneiictue
KpaxMaJjia ¢ MOJIOM, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 1o TeMaM «CHupThl U
dbenonb, «KapooHoBbie KUCTOTHI. ClOXKHBIE YDUPHD».

A3o0Tcoaep:Kalue OpraHnv4ecKue cCoeJuHeHu .

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anudpaTUYecKue ¥ apoMaTHYECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETHUYHBIE.
Crpoenne moiekys, obmas Gopmyla, U3oMepus, HOMEHKIATypa U (U3HUECKHUE
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aIKWIIaMMOHHUSL.

AHWIMH — TPEICTAaBUTENIb AaMUHOB apomatuyeckoro pspa. CrpoeHue
aHwIMHa. B3anMHOe BiHsHUE TPYNI aTOMOB B MoOJIeKyJie aHWInHA. OcOOeHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpUMeHeHue anudarhdeckux amMuHOB. l[loiydenue aHwinHaA U3
HUTPOOEH30a.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTaeiabHble MPEICTaBUTENH O
AMUHOKHUCJIOT: TJUIUH, alaHuH. @u3nuecKkue CBOWCTBA AMUHOKHCIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHMCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJUKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 U THIPOJIN3 MIENTH/IOB.

benku kak npupoaHsie monumepsl. llepBuuHasi, BTOpUYHAsA M TpPETUYHAS
CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEIKOB: THUIPOJIM3, JCHATYypalus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YUYE€HHsS BEIIECTB M HX MPEBpPAIICHUMN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«AzoTcoaepxkanme OpPraHMYECKUE  COCOUHECHUS» U «Pacno3naBanue
OpPTraHUYECKUX COCTUHEHUIN.

BricokomoJieKyIsIpHbIE COeTUHEHUS.

OCHOBHbBIE MOHSTHUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNU, CPEAHAS MOJICKYJISIpHAs



Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHA —
MOJIMMEPU3ALIS U MOJTUKOHIEHCALU.

[Tomumepuble Mmatepuansl. [lmactmaccbl  (MONMMATUIIEH, MOJUIPOIUJIEH,
HNOJMBUHWIXJIOPHU, TOJMCTUPOJ, IOJMMETUIMETAKpUIaT, MOJUKapOOHAaTHI,
nogudTHIEeHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaJIbHBINI Kay4yK, CUHTETUYECKHE Kay4yKH
(OyTanueHOBBIN, XJIOPOIIPEHOBBIN, H30TIPEHOBBIN) U CUITUKOHBI. Pe3nHa.

Bonokna: HaTypasbHbIe (XJIONOK, HIEPCTh, MIENK), HICKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonmumepsl CHELUATBHOTO HA3HAYCHHUS (Tecmon, KEBJIap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3naraeMple MOJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJIBHBIX 3amad 1o TeMme «Pacrno3HaBanue
IJIaCTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMysbl OPraHUYECKOro COEAMHEHHS I10
MacCOBbIM  JIOJIAIM  JJIEMEHTOB, BXOJIAIIMX B €r0 COCTAaB, HAaXOXKICHUE
MOJICKYJISIPHON  (pOPMYJIbI OPTaHMYECKOTO0 COeAUHEHHS 1Mo Macce (00béMy)
IPOJYKTOB CropaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) NPOIYKTOB
peaklMu W/WIM HCXOJIHBIX BEILIECTB, YCTAHOBIEHUE CTPYKTYpPHOU (HOpMYJIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NIOJIyYEHUs], ONPENEICHUE JIOJAM BBIXOJAa NPOAYKTAa PEAKIUU OT TEOPETHYECKH
BO3MOYKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXNpeaMETHBIX CBS3EH NMPU U3YYEHNH OPTaHUYECKON XWMHH B
10 kiacce OCYILIECTBISETCA YEpe3 HCIOJIb30BAHUE KaK OOIIMX €CTEeCTBEHHO-
HAay4YHbIX IOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEIBHBIX NpPEIMETAX
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO011Me ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnorTesa,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukanus, HaOIIOJACHUE, H3MEPEHHUE,
DKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
HPHEPreTUYECKUl YpOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHUE
BELIECTBA, (PU3UUECKHE BEJIMYMHBI, €IWHULBI U3MEPEHUS, CKOPOCTb, SHEPIHUS,
Mmacca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owuocdepa, MeTaboIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TeTepOoTpOodHBI TUN MHUTAaHUA, OpPOKEHUE,



doTtocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMBIE, TOILUIUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTHI, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teopernueckre 0CHOBbI XUMMH.

Atom. CoctaB aTOMHBIX saep. XuMHYeCKU 3nemMeHT. M3otonel. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCJIA. DHEPreTUYECKUE YPOBHU M
noaypoBHHU. AToMHbIE opOuTanu. Kiaccudukanms XuMHU4eCKIX 3JIEMEHTOB (S-, P-,
d-, f-snements). PacmpeneneHue 3JIEKTPOHOB 1O ATOMHBIM  OpOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpALIMU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XIEHHOM COCTOSIHUH, JICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPUIATEIBHOCTbD.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX SJIEMEHTOB
J.UN. Menneneera. CBA3b NEpUOANYECKOrO 3aKOHA U [leproanueckor CHUCTEMBI
XAMHUYECKUX OJIEMEHTOB C COBPEMEHHOM TEOpHEHM CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynnaM ¢ IepuojaM. J3JHA4YEHUE
nepuoauueckoro 3akoHa /[.1. Menneneesa.

XuMHUYECKasi CBsI3b. BHUIBI XMMHWYECKON CBSI3U: KOBAJCHTHAsl, WOHHAs,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JauHa cBsA3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJCHTHOM cBA3U. KparHeie cBsa3u. Bonpopoanas cBs3b.
MexmoneKyJIapHbIE B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPbI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpPE COCTUHCHUIN
AJIEMEHTOB BTOPOTO NMEPUOJIA).

[IpencraBiieHrie 0 KOMIUIEKCHBIX coeAnHEHUsIX. COCTaB KOMIUIEKCHOTO UOHA!
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MOJIEKYJSIPHOTO W HEMOJIEKYJISIPHOTO  CTPOEHHUA.  THUIbI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIECTB.

[Tonstue o nucnepcHbix cucreMax. VictuaHble pactBopsl. [lpencraBinenue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MaccoBasi J0JIsl BEIECTBA B PaCTBOPE, MOJISIpHAst KOHILEHTpalus. HacelllieHHbIe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTraHUYSCKUX BEIIECTB. TpUBHUATILHBIC
Ha3BaHUS OTICJIbHBIX MIPEACTABUTENICH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH W OpraHudecKou
XUMUHU. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAICHUS
HHEPrUU MPU XUMHUYECKUX peakiusX. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXuUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKinu, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTann3aTtopsl.

OOpatumMbie U HEOOpaTHUMbIE peakIMu. XUuMU4Yeckoe paBHoBecue. KoHcranTa
XUMHYECKOr0 paBHOBecHUsl. PaKTOpbI, BIUAIONIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TeMIIEpaTypa, AaBJICHUE U KOHIICHTPAIIMU BEUIECTB, YYaCTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIe UM CclIaOble 3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnuTenb W BOCCTAHOBUTENb. IIpollecCchl OKHCIEHHST W BOCCTAHOBJICHUSI.
BaxHelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETon 3JIEKTPOHHOro OajaHca.
DJIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W MX IPEBpaICHUN:
pa3lioKEHHWE TMEPOKCHUJAa BOJAOPOJAa B MPUCYTCTBUM KaTajlu3aTopa, MOJIENH
KPUCTAJUIMUECKUX PENIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeieTieHHue
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, M3yYEHUE BIIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuuyeckast xuMmusi.

[Tomoxenne HemerauioB B llepuoguueckon cucreMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znuecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MpUMEPE KUCIOPOJia, CEPHI,
dbocdopa u yriepona).

Bonopon. Ilomydenue, ¢usnueckre M XUMUYECKHE CBOMCTBA: PEAKIMH C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AJIEMEHTHI.

["anorensl. Haxoxknenue B mpupoje, crnocoObl MOodydeHus, (U3NYECKUEe U
XAMHUYECKUE CBOMCTBA. | alloreHoBOAOpOAbl. BaxHeumme Kucaopoacoaepkaiime
COEIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYYCHUS
rajgoreHoB. [[ppMeHeHne raJoreHoB U NX COCIMHEHUM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoga. Ou3nyeckue U XMMHYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. Haxoxaenue B mOpUpOAE, CIOCOObI MOJy4YeHHS, (PU3HUECKHE WU
xummudeckue cBoictBa. CepoBogopon, cyinbduasl. Oxcua cepwi(IV), okcun
ceprl(VI). CepHucras u cepHass KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucnoTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHnue B Tmpupojie, CHOcoObl MONy4YeHUs, (U3HYECKUE U
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI ¥ UX cosii. OCOOEHHOCTH CBOMCTB a30THOM KucHOThL. [Ipumenenue a3ora
U €r0 COeTMHEHHUI. A30THbBIE yI00pEHHUS.

®docdop. Haxoxnenue B mpupoje, CrocoObl MOITydeHHs, (PU3UUYECKUE U
xumudeckue cpoiictBa. dochunpr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuii. Pochopubie
ya00peHus.

VYrnepon, HaxoxJIeHWE B IpUpole. AJUIOTPOIHBIE  MOJUDUKALINUH.
dusnyeckue W XHUMHYECKHUE CBOMCTBA MPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepogom. Okcua yraepoaa(ll), oxcun yrimepona(IV), yromnenas kucimora u eé
COJIM. AKTHBUPOBaHHBIA yroib, aacopOuus. dymnepensl, rpadeH, yriepoaHble
HaHOTPYOKU. IIpriMeHeHne MpOCTHIX BEUIECTB, OOPA30BAHHBIX YIJIEPOIOM, U €ro
COCIMHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMy4eHHs, (PU3NUECKHE U
xumuueckue cpoiictBa. Okcuna kpeMHusi(IV), kpeMHHEBas KHCIIOTA, CHIIMKATHI.
[IpumeHeHne KpeMHus 1 ero coeAnHeHuil. CTeKI10, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tonmoxenne MetamioB B [leproandeckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHUS JJIEKTPOHHBIX O00JI0OUYEK aToMOB MeTauioB. OOmue
¢usznyeckue cBoiicTBa MeTawioB. lIpuMeHeHue MeTasioB B OBITY U TEXHHKE.
CrmiaBel METAIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspKeHW  MetawioB.  OOmMe  CrocoObl
MOJTyYeHUS METaJJIOB: THIPOMETAILTYprus, NUPOMETAILTYPIHUs,
anekTpoMeraiutyprus. [lonarue o koppo3uu MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamioB [A-rpynmer [lepuonnyueckoit cuCTEMBI
XUMUYECKUX OdeMeHToB. Hatpuii u kanuii: mnomydyeHue, (U3MUYECKUE U
XUMHYECKUE CBOKCTBA, IPUMEHEHHE MPOCTHIX BEWIECTB U UX COCIUHEHHUI.

Obmas xapakrepuctuka metauioB I[A-rpynmer [lepumoguueckoit cuctembl
XUMHUYECKHX JJIEMEHTOB. MarHuii W KajublUi: TMoOJlydeHue, (u3nYecKue u
XUMHUYECKHE CBOMICTBA, INPUMEHEHHE MPOCTBIX BEIIECTB W HMX COEIUHEHUHU.
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.



AnroMuHUIL: TIoNTydYeHue, pu3ndeckre 1 XMMHIECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QOTepHbIE CBOICTBa OKCcHIA U
TUAPOKCUA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeTauioB To0ouHbIX noarpynn (b-rpymm)
[leproanyeckor CUCTEMbI XUMHYECKUX AJIIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugapokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarthl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonydeHne u npuMeHEeHne Xxpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBAa MapraHia M €ro COEOUHEHHU.
Baxneiimme coeaunenuss wmapranna(ll), wapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kanus, €ero OKUCIUTEIbHbIE CBOMCTBA.

@u3nuecKnue U XUMUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHni. OKCupl,
ruapokcusl U conu xeneza(ll) u xenesa(lll). [lomyuenue u npuMeHeHue xene3a
U €ro CIUIaBOB.

Pu3nyYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IIPUMEHEHUE MEIU U €€ COSUHEHNM.

[MuHk: momydyeHue, (U3MYECKUE U XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U THAPOKCHUIA [IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [[puMenenue
IUHKA U €r0 COeIUHCHUH.

OKCIIEpUMEHTAIbHbBIE METOJBl HM3YyYEHHUS BELIECTB M HMX NPEBPALICHUN:
u3yueHre oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, xene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMM «MeTrauibl W CIUIaBb», B3aWMOJECHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOHM (BO3MOXHO HMCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M JKEJI€3a C pacTBOpaMU KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
M KaTMOHBbl METAJUIOB, B3aMMOJCHCTBUE THUIAPOKCHUIOB AIOMUHHS W LHHKA C
pacTBOpaMM KHCJIOT U LIEJIOYEH, PELIEHUE JKCIIEPUMEHTAIBHBIX 33/1a4 [0 TeMaM
«T"anorensr», «Cepa u €€ coeAMHEHUA», «A30T U (HOocPop U UX COEAUHEHUS»,
«Mertaibl TJIaBHBIX TOATPYIID», «MeTauibl HOOOYHBIX MOATPYII.

XUMUS U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAy4YHbIX METOJax II0O3HAHHWS W METOAOJOTHMH HAYyYHOTO HCCIEIOBaHUS.
Hay4Hble NpuHIUITBEI OpraHu3alid XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIECTB (HAa MPUMEpPE MPOU3BOACTBA aMMHAKa,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMbllieHHbIE CIIOCOOBI MOIYYeHUSI METAJUIOB U
CIIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH CPENbl U €r0 IMOCIEACTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMHsiT © 340pOoBbe uenoBeKa. JlekapcrBeHHble cpenctBa. lIpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHM B pa3BUTUN MEIULIUHBI.



XVMUsl THIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE 100aBku. Ponb xumun B
o0ecreueHnH MHUIIEeBOM 0€30MaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMOJIb30BaHMUsl IpenaparoB OBITOBOW XWMHUU B TOBCEAHEBHOM
KU3HU.

XHUMHSI B CTPOUTENBCTBE: BAKHEUIIUE CTPOUTEIbHBIE MAaTepuaibl (LEMEHT,
OCeTOH).

XuMHs B CeIbCKOM X03sicTBe. OpraHu4eckrue U MUHEpaJIbHbIE y100pEHHUS.

CoBpeMEHHbIE KOHCTPYKLIMOHHBIE MaTe€pualibl, KPaCKH, CTEKJIO, KEpaMHUKA.
Marepuaisl 1iis 31eKTpoHUKU. HanoTexHoIOTNH.

Pacuérnblie 3anaun.

PacuéTpl: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BElIECTBa, Macce WK O00BEMY OJHOIO U3 YYaCTBYIOIIMX B PEAKIMH BEILECTB,
Maccel (00BbEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PpEAKLUH, €CIU OAHO U3
BEILIECTB HMMEET MpUMecH, Macchbl (00BbEMA, KOJIMYECTBAa BEUIECTBA) NPOIYKTa
peaKkIuy, €CIM OJHO W3 BEIIECTB JAHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHLIEHTpalMy BEUIECTBA B pPACTBOpPE, JOJM BbIXOJA MNPOAYKTa PEAKIUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM o0med
HEOpraHW4eCcKoM XuMuM B 11 Kjacce ocylIeCTBISETCS Yepe3 MCIIOIb30BAaHUE Kak
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHSITHH, TaK ¥ TOHSTHH, MPUHATHIX B OTIEIBHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO [IUKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHsl, 3aKOH, aHaJIW3, CUHTE3, KiacCu(PUKalus, NePpUOJIUIHOCTh, HAOIIIOICHUE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®duznka: Marepus, MHKPOMHp, MaKpOMHp, aTOM, 3JIEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, SJHEPIe€TUUECKUI YPOBEHD,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBAa, HJACAJbHBIN Ta3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHsI, Macca.

buomorus: kieTka, opraHus3M, dKocHcTeMa, onocdepa, MeTaboInU3M, MaKpO-
¥ MHUKPORJIEMEHTBI, O€JIKHU, KUPBI, YIIIEBO/bI, HyKJICMHOBbIE KHCIOTHI, (PepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOTAaeMbl€, TOILIMBO,
pecypchl.

TexHOorus: XMMHUYECKasi MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs MPOMBIIUICHHOCTD,
dbapmaneBTUUECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX



nperaaparoB, IMIMPOU3BOACTBO KOHCTPYKIMOHHBIX  MATCPHAJIOB, OJJICKTPOHHAsA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBLIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOIOM B CTPYKTYypE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS NpEIMETa «XHUMHsD)» Ha YpPOBHE CPEOHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyJarONMMHUCST POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACIICHUIO; HAUTMYUE MOTUBAIIUU K
OOy4eHHMIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaroIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTh 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaTBl OCBOCHUA NpeaMeTa «XUMHS»  OTPAkKaIOT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOy4Jaronuxcs B MPOIECCe peau3aiu 00pa3oBaTeIbHON JEATEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA I[MO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOydJaronuxcs B MPOIecCce peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOTr0 BOCIMTAHNS

OCO3HAHUSI 00YUYaAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX TIPaB U 00SI3aHHOCTEH,
YBQ)XEHUSI K 3aKOHY W IPABOIOPSAJIKY;

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JAESATEIBHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATEJIHHBIX 3a/1a4, BBHIMOJHEHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YUYCOHOU ACITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

LIECHHOCTHOTO OTHOUICHWSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€UYECTBEHHON XMMUH;

YBOXEHUS K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHW, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CThb pe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSTHHOTO TPyJAa YYEHBIX U IPAKTUKOB;



UHTEpeca M I03HABaTEIbHBIX MOTHBOB B IOJYYEHUH M MOCIEAYIOIIEM
aHaim3e MHPOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAllUH, CBA3aHHBIC C XUMUYECKUMU SBIICHUSMH,
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 OCO3HAHHMS IMOCIEIACTBUN
MOCTYIIKOB;

4) popmMupoBaHus KyJIbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 310pOBOro U 0O€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3MUECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOJtoicHUs1 TIpaBWJI 0Oe3o0macHOro oOpalleHusl C BellecTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUsIX, YTPOXKAIOIIMX 30POBBIO U KU3HHU JIIOJCH;

OCO3HAHMS TMOCIEACTBUN W HENPUITHS BPEIHBIX MPUBBIYEK (YHOTpPEOIEHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
NesTEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHUM NPAKTUYECKUX 3a/ay
COI[MAJIbHOM HAIMPABJICHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

MHTEepeca K MPAaKTHUECKOMY HU3YUYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH MO0 XUMUU;

YBaXXEHUS K TPYY, JIIOASIM TpyJAa U pe3yiabTaTaM TpyAOBOU IeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHOM TPaeKTOPHUU
oOpa3oBanus, Oyaymied mpodeccun M peanus3arui COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) ’K0JI0rN4eCKOro0 BOCIIMTAHMSA:

HKOJIOTUYECKU IEI€CO00PA3HOr0 OTHOILICHHUS K MNPUPOJE KaK HMCTOYHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3eMJIE;

NOHMMAaHUA TJI00AaTBbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJieM, BIUSHUA
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHUSI HEOOXOAMMOCTH WCIOJIb30BAHUSI JOCTHXKCHUN XUMUU IS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYNKAIOUIEH
NPUPOIAHON cpelie, YMEHHsSI MPOTHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHMYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILATH HX;

HaJIM4usl Pa3BUTOr0O 3KOJIOTHYECKOTO0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTHUBOCTOSITH HUJCOJOTUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 NMO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUSl CHeUU(PUKA XHMHUHM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMUPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBIIIJICHUS, CO3JaHUM IEJIOCTHOTO
MpeCTaBICHUS] 00 OKpY>KalollleM MUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUSs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHUHM JJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTUUYECKOMW HAmNpaBJIECHHOCTH U BaXXHOM pOJM B
CO3JaHUM HOBOW 0a3bl MaTepUaJbHOM KYJbTYpbl, B PEIIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENTHOTO TPYy/Aa U AKOJIOTHYECKH KOM(DOPTHOM KU3HU KAXKIIOTO YJICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbIe 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPYIKAIOIIETO MUpPA U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAIIUSX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EeATETbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUU 1O XHUMHUU B
COOTBETCTBHHU C KM3HEHHBIMHU OTPEOHOCTAMU;

UHTEepeca K 0COOEHHOCTSIM TPyJa B Pa3MYHBIX cepax mpodhecCuoHaTbHON
JEATEIIBHOCTH.



METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o01ero oo0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEKIMCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAYYHbIE MOHITHUS, OTpaKarollue
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, Uccle0oBaHue, HAOIIOAEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIPYTHUe);

YHUBEpCAIbHBIC yUe€OHbIC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISTUBHBIE), o0ecreynBaome (dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YyYaroInXCs;
CHIOCOOHOCTD o0y4aromuxcs UCIIOJIb30BaTh OCBOCHHBIE

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

MeranpeagMeTHbIE Pe3ybTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA W  PETYJSTUBHBIMH
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvYecKue JaecTBUSI:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOseMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTAThl ACATEIILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPHU OCBOCHUHU 3HAHUM MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITHUN M yCTaHABJIMBATH WX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIIME TMOHSTHUS JJII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KjIacCHU(PUKAIMU BEIISCTB M
XAMUYECKUX PEAKIIHI;

yCTaHaBJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIY HU3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUH), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SBJICHUSAX, (POPMYJIMPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHATH B MPOIIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOACIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKON



peaKkiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENBHBIX U MPAKTUYECKUX 3ajady,
MPUMEHSITh Ha3BAaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUIA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOT'O MO3HAHUS BEUIECTB M XUMHUYECKHX
pEeaKUunii;

dbopMyIMpOBaTh LIEIH U 3314l UCCIEAOBAaHUS, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYJIMpPOBaHHBIE BOIPOCH B KAaYeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMHU CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W IPOBEJCHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUSI HAOIIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (HopMyIHUpoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBIISTH CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIbBHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO pPa3IUYHbIX
METOJ0B MTO3HAHUS.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBAThCA B PA3IUYHBIX HMCTOUYHMKAX uWHPopMauuu (Hay4dHO-
MOMyJIipHAasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHWsA, CIPABOYHBIE TIOCOOUS,
pecypcbl MHTepHeTa), aHanu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (OpM
MPEICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTD;

dbopMyIHpoOBaTh 3aMPOCHl U MPUMEHSTh PA3IUYHBIE METOJbl MPU TMOUCKE U
orbope wuHPOpMaNKK, HEOOXOJUMOW [JIi BBIMIOJHEHHS yYEeOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

NpUOOpETaTh OMBIT HCIOJAB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (OpMYy  MpEICTaBICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KA4eCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeAMeTHble ((pusnueckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIbI, OpMYJIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHMKAaTHBHBIE YHHBeEPCAJIbHbIE Y4eOHbIe 1eiCTBHA:



3aJ1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYk/1aeMOil TEMbI B X0/I€ TUAJIOTa W/WJIH
JMCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIMPOBATH CBOM MPEII0KEHUS
OTHOCUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNATh C TMpE3CHTAIMel pe3yJbTaTOB IO3HABATEIBHOU JIESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WIIM COBMECTHO CO CBEPCTHUKAMU IIPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
M3Y4YaeMbIX BEUIECTB, peajnu3alui yueOHOro npoekTa, u GopMyInpoBaTh BHIBOJIbI
[0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAHUS IMO3UIUN B
X07ie 00CyX/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBHS:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO IT03HABATEIHHYIO
NEeATEILHOCTh, Ompenelisas e¢ Ieau W 3ajavd, KOHTPOJHUPOBaThH M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajiaraeMblii  aJrOpuTM ACHCTBHM IpHU
BBITIOJTHEHWU YUYEOHBIX UM HCCIENOBATCIbCKUX 3ajay, BBIOMpaTh Hambolee
3¢ dexTUBHBIN Ccrnoco0 HMX pemeHus ¢ Y4YETOM TMOJYyYEeHHs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYUIECTBJISITh CAaMOKOHTPOJIb JEATEIBHOCTA HAa OCHOBE CaMOaHaiuu3a u
CaMOOIICHKH.

INPE/IMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yabTaThl OCBOSHHS MMPOTPAMMBI 10 XMMHH Ha YTI1yOJIEHHOM
YPOBHE Ha YPOBHE CpEIHEro OOIIero oOpa30BaHUS BKIIOYAIOT CHEIU(PUISCKUC
JU1s1 yaeOHOro mpeaMeTa « XUMUs Hay4dHbIE 3HaHUS, YMEHUS U CIIOCOOBI ICUCTBUIN
10 OCBOCHUIO, MHTEPIPETAIMA U TIPEOoOpPa30OBaHUIO 3HAHUM, BUJIBI JCATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWW B PA3MUYHBIX YUEOHBIX
CUTYyalUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYyallMAX, CBA3aHHBIX C XUMHUEN. B
porpaMMe 10 XHMHUUA TPEIMETHBIE Ppe3yJbTaThl MNPEACTABICHBI 10 TrOJaM
M3y4CHUS.

10 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaror:

c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOJIi B 00ECIIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM IKOJIOTHYECKOM, SHEPTeTUUECKON U



MUILEBOM 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/JaHUM HOBBIX MAaTE€pUAJIOB,
HOBBIX HMCTOYHHUKOB SHEpIuH, B obecrnieueHUn pPalMOHATBHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPHI
YeJIoBeKa, a TakKe DOKOJOTWYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKHMX  3HAaHUM, KOTOpAas  BKIIFOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHH JIEMEHT, aTOM, PO U SJIEKTPOHHAA
obojouka aroma, S-, p-, d-aToMHBIE OpOWTAIH, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTaneil, WOH, MOJIEKYyJa,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJISIPHAsI Macca, MOJIIPHBIN 00BbEM, YIIIEPOAHBIN CKeNeT, GyHKIIMOHATbHAS
rpynmna, pajaukail, CTPYKTypHble (opMymbsl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJIETHBIE), M30MEpUsl CTPYKTYpHas M MPOCTPAHCTBEHHAas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOIOPOJIHI,
KUCJIOPOJI- M a30TCOJIECPKAIIME OPraHUYECKUE COEAUHEHUS, MOHOMEp, IMOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHM, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPTraHUYECKUX
BemiecTB A. M. ByTnepoBa, 3aKk0OH COXpaHEHUSI MAcChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalieHUs] DSHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
MMOHUMaHHS TPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJICHUM; MPEACTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAMHAMUYECKAX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKAaHUS, O B3aUMHOM BIIUSIHUA aTOMOB U T'PYIIl ATOMOB
B MOJICKYJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdektoi, opuentantsl | u Il pona);
(haKTOJIOTHYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, MOJYYCHUU U 0€30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOJIA, TEpEepabOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISTH XapaKTEPHbIC MPU3HAKU TIOHSTHM,
YCTAHABJIUBATh MX B3aMMOCBS3b, UCIOJIb30BATH COOTBETCTBYIONIUE MOHITUA TPU
OIIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

HCIOJIb30BaTh XUMUYECKYI0 CHUMBOJMKY JUISl COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYECKUX
BEILIECTB;

COCTaBJISITb YPABHEHUSI XMMUYECKUX PEAKUUUA U PACKPBIBATH UX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUUMKW  TMOCPEICTBOM  COCTaBJICHUSA
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



M3TOTaBJIMBATh MOJICIN MOJIEKYJ OPraHUYECKUX BEUIECTB NI WILUTIOCTPALIUU
WX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHUMN: YCTaHABIMBATH MPUHAIICKHOCTh HM3YUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy U CTPOEHUIO K OIpPEIEIEHHOMY
KJacCy/Tpynne CcOoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
HoMeHknartype (IUPAC) u npuBoauUTh TPUBHAIBHBIC HAa3BAHUS MJI1 OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, MIUIEPUH,
ATWICHIJIMKOMb, (GeHos, (QopManbIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
[JIMIWH, aJaHuH, MallbTo3a, (PyKTO3a, aHWJINH, JTUBUHUII, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHUS OINPENCIATh BUJ XHMHUYECKONW CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHATH TIOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BeniectB A. M. byTiepoBa st 00bACHEHUSI 3aBUCUMOCTU CBOWMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpPMHPOBAHHOCTh ~ YMEHHM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMHUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMYHbIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJIKaHOB, IIUKJIOATKAHOB, aJIKEHOB, aJIKAJIMCHOB,
QJIKUHOB, apPOMATHYECKUX YTJIEBOJOPOJIOB, CIHUPTOB, AaJIbJIETU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KHUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHUHOKHUCJIOT, OEIKOB, yTJeBOAOB (MOHO-, JU- W TOJHMCAXAPHUIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXKAY  HUMH  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIMl C HCHOJB30BAHUEM CTPYKTYPHBIX
(opmy;

c(hOpPMHPOBAHHOCTh, yMEHHUS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUH OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (O- U T-CBSI3M), B3AMMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUHUKHU YTJIEBOIOPOIHOTO
Chipbs (He(dThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHUE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM U MBICIICHHOM) U YMEHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh YMEHHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICIUTETILHON JCSITEIbHOCTA — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMATHU3AIIMI0, BBISIBICHUE NMPUYUHHO-CIEACTBEHHBIX CBSI3€H — ISl M3YyYCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMCHHI: BBISBIISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHSTUAMHM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepHaJbHOIO €IUMHCTBA MU,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUN, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHHMM: TPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMysiaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMKN C MCIOIb30BaHUEM (PU3HUECKUX
BeIMUMH (Macca, O0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHUX
BEIIECTBA C KOJHWYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XMMHYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHYECKHUX 3JIEMEHTOB,
MPOJIYKTaM CrOpaHMsl, INIOTHOCTH Ia3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: IIPOTHO3UPOBATh, AHATU3UPOBATh U OIICHUBATH
C MO3HWIHUHA DKOJOTMYECKOM  O€30IIaCHOCTH  IIOCJIEACTBHUS  OBITOBOM H
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadoTKOn
BEIIECTB, UCMOJIb30BATh MOJIYUYCHHBIE 3HAHUS IS IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYyaIUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMCHHUH: CAaMOCTOSTEIIHPHO IJIAHUPOBAaTh U TIPOBOJIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIYyUYeHHE W M3Y4YEHHE CBOMCTB OPTaHUYECKUX
BEIIECTB, KAYECTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAINX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHUYECKHUX BEIIECTB) C COOIOJCHUEM TMPaBUII
O6e3omacHoro oOpameHusi ¢ BeHeCTBAMHU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMyIHpoBaTh 1I€JIb HUCCIAEIOBAaHUS, MPEJACTABIAThH B pazndyHod dopme
pPEe3yJIbTATHl SKCIEPUMEHTA, AHATU3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMECHHIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKH I1€J1eCO00pPa3HOTO TOBEACHHS B OBITY H
TPYJAOBOM JEATEIBHOCTH B LENIAX COXPAHEHUS CBOETO 3J0POBbS, OKPY KAIOIIEH
MIPUPOJTHOM CPEbl U JOCTUKEHUS €€ YCTOMUUBOIO PA3BUTHS;

OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIIECTB, TOHUMAsi CMbICH TTokazaresis [1J1K;

aHAJU3UPOBATh I1EJICCOO00PA3HOCTh NMPUMEHEHHSI OPraHWYCCKHX BEIICCTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHHUN: OCYIIECTBIATh IICJICHANIPABIEHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUIHBIX UCTOYHHUKAX (Hay4dHas U y4eOHO-HAydHAS
JauTepaTypa, CpelcTBa MaccoBoil uHbopMmaluu, HTepHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(OpMaIuio, epepadbareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON YUEOHOM 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAUEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ poJiM B 00OECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHWH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEUYEHUH PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
dbopMHpOBaHUKM MHPOBO33PEHHUSI W OOIIEeH KyJbTyphl 4YEJIOBEKa, a TakxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 3J0pPOBBIO M IPUPOJHON

cpene;
BJIAJCHUC  CHCTEMOM  XHUMHUYCCKHX  3HAHHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIINE TOHATHS — XUMHUYCCKHM OJJIEMEHT, aToM, SJIpO aroma,

M30TOIIbI, AJIEKTPOHHAs 000JI0UKa aToMa, S-, p-, d-aTOMHBIE OpOUTaIU, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJIa, BaJICHTHOCTh, 3JEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKass CBsA3b (KOBAJICHTHAs, WOHHAs, MeETaJuInueckas, BOJOPOIHAsN),
KpUCTAJUIMYECKAasl PpEIIETKA, XUMHUYECKas peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAasT JTUCCOIMAIMs, CTENEHb JHUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTeNb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKON peaKkyu, CKOPOCTh XUMUYECKON pPEeaKlMi, XUMUYECKOE PAaBHOBECHE;
TEOPUH U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUIECCKUN
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JeKallue€é B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEACTaBICHUs] O CTPOCHUU BEIIECTBA HAa aTOMHOM, HMOHHO-MOJICKYJISPHOM U
HAJIMOJIEKYJSIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMYECKHUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHUS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JHUCIEPCHBIX CHCTEMAX;
(baKkTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCIIOJB30BaHNN BAXKHEHIIIMX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NEeATEIbHOCTH  YeJOoBeKa, OOIMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh yYMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPU
ONMCAaHWUN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;



c(OpMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMMHUYECKYIO CHUMBOJUKY IS
coctaBieHuss GOpMysT BEHIECTB M  YpPaBHEHUH XHWMHUYECKUX  pEaKLUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
BEILECTB;

Cc(pOpMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAIECHTHOCTh U CTETIEHb OKUCIECHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUIMA KPUCTAIUIMUECKON pemeETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBII MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh  yYMEHHUH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIINH 110 Pa3INYHBIM IPU3HAKAM (YHCITY
U COCTAaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiiu, U3MEHEHHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTalau3aTtopa H
JIPYTHUE); CAaMOCTOSITENIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I KilacCU(pUKauuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH;

c(OpPMUPOBAHHOCTh YMEHMSI PACKPbIBATh CMBICI MEPHOJNYECKOrO 3akoHa /.
N. MenneneeBa 1 IEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIBbHYIO
Y IPOTHOCTHYECKYIO (PYHKLIUU;

c(OPMHPOBAHHOCTh YMEHUM: XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XWMHYECKHX JJIEMEHTOB IEPBOr0O—YETBEPTOTO MEPHUOIOB
[Tepuomnueckonn  cucremsl .M.  MengeneeBa, UCHONB3YS  TMOHATHSA
«QHEPreTUYECKHE YPOBHU», «IHEPreTUUYECKUE IMOAYPOBHM», «S-, p-, d-aToMHbIE
opOuTaNn», «OCHOBHOE U BO30YXIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgam U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHMS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHHI:  XapakTepU30BaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  MOATBEPKIAThH
CYILIECTBOBAHHE TE€HETUYECKOM CBSA3M MEXIYy HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

cOPMHPOBAHHOCTh yYMEHUS PACKphIBaTh CYIIHOCTb: OKHCJIMTEJIbHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOIO OajlaHca
THX pEeaKUuid; peakuuid MOHHOTO OOMEeHa MyTEM COCTaBICHHS UX TMOJHBIX U
COKpPAalIEHHBIX  MOHHBIX  YpPaBHEHHW;  peakUMi  THUAPOIW3a;  PEeaKkuin
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IIMHKA U aTIOMUHUS);



c(OPMHPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUSI XUMUYECKOTO0 PABHOBECHSI 1101 BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

chOpPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKale B OCHOBE MPOMBINUICHHOTO TOJIYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIMIBI XUMHUYECKUX MPOU3BOJICTB; 11€J1€CO00Pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BELIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILICHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAyYHOIO
MO3HAHUSL SBJICHUU MpUPOABl — HAONIIOACHUE, H3MEpPEHUEe, MOJICTUPOBaHUE,
AKCHEPUMEHT (PEajbHbI U MBICIICHHBIN ), HCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX,
YMEHHS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YEJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
00Jee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MHUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJs BEIIECTBA B PAaCTBOPE» U «MOJISIpPHAs KOHIICHTPAIUS»;
Macchl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OHOTO W3 YUYaCTBYIOIIUX B PEAKIMU BEIIECTB; TEII0BOro s dexra
peaKIuu; 3HA4YECHUS BOJOPOJHOrO IMOKAa3aTessli pacTBOPOB KHCIOT W IIEJIOYEH C
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYyKTa PEaKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
onpeeIEHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIIECTBA WUIM JJAHO B M30BITKE
(MMeeT TpWMECH); JOJIM BBIXOJA MPOAYKTAa pEeaKIu; OOBEMHBIX OTHOIICHUI
rasos;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMeEHa,
MOATBEPAKIACHNUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C TIOMOINBI) HWHIWKATOPOB, W3YyYECHUE BIUSHUSI
pa3IMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIleHHE
HKCIIEPUMEHTAJIbHBIX 3afad no Temam «Metamey u  «Hemertamnsy) ¢
COOJTI0/IEeHNEM TIpaBUiI 6€30MacHOT0 OOpaIIeHHs ¢ BEIIECTBAMU U J1a00OpPaTOPHBIM
oOopynoBanueM, (HopMyIupoBaTh I€Jb HCCJICNOBAHUS, TPEIACTABIATH B
pasnu4HON (opMe pe3yIabTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCT;



c(hOpPMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XHMHUYIECKOM
MocyzIol U j1abopaTopHBIM O0OpyJOBaHWEM, OOpaIieHUs C BEIIECTBAMHU B
COOTBETCTBUHM C WHCTPYKIIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€J€CO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOIO pa3BUTHUSI, OCO3HABaTh OMACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATh II€JICHANPABICHHBINA TOUCK
XUMUYECKON MHGOPMAIINK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MacCoBOM MHPopMauuu, IHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBaATh XUMHUUYECKYI0 MH(pOpMAIKIO, IepepadaThiBaTh €€ U UCHOJIb30BaTh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.
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2. r 4 1
> AUOTCHIIPOMSBOIIIHE YITIEBOROPOAOS https://m.edso0.ru/d69df650
Uroro no pazgeny 35
Pasnen 3. Kuciopoacoaep:kamue oprannyeckue coeinHeHust
b K
3.1 Cnuptsl. ®enon 11 1 nommorexa O

https://m.edsoo.ru/d69df650



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

KapOoHubpHBIE COSTUHEHUS: allbJICTU/IBI U

bubmuorexa [JOK
3.2 keToHbl. KapOoHoBbIe KUCT0THI. ClI0KHBIC 21 hitps://m.edsoo.rw/d69di650
a¢upsl. Kupbr
bubmuorexa [JOK
33 YTIeBOTE! ¢ hitps://m.eds0o.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTcoaepxamue OpranHnyecKkue coeIuHeHus
bu6mmoreka [IOK
4.1 AMUHBL. AMUHOKHCIOTEIL. belkn 12 hitps://m.cdsoo.rw/d69di650
Hroro no pazneny 12
Pa3zgea S. BoicokoMoJIeKyJIsIpHbIE COeINHEHUS
5.1 BrIicokOoMOnEKYIIpHbIE COEAUHEHUS 6 bubmmorera [IOK
' yp a https://m.edsoo.ru/d69df650
Hroro no pazneny 6
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumenoBanmue pa3jaeioB H TeM nudpoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoma. Ileprognyueckuii 3aK0H
1.1 I/ITI_II)G HoandecKas CI/II():TeMa XUMHYECKIX 9 bubmorexa HOK
' PHOA https://m.edsoo.ru/2dd57£24
anemenToB . 1. Menaeneera
12 Crpoenue BeniecTBa. MHOrooOpasue 1 | bubnnoreka [JOK
' BEILIECTB https://m.edsoo.ru/2dd5724
bubnuoreka [{OK
1.3 X 19 1 3
HMITHECKHE peaKiitd https://m.edsoo.ru/2dd57f24
Hroro no paszneny 39
Pa3nen 2. Heoprannueckasi xumust
bu6nmorexa LIOK
2.1 H 31 1 3
CMETAILIbL https://m.edsoo.ru/2dd57f24
2.2 MeTaner 23 1 2 bubmorexa HOK
https://m.edsoo.ru/2dd57{24
Uroro no pazgeny 54
Pa3znea 3. Xumus u :Knu3HL
31 Meto/bl TO3HAHUS B XUMHUH. XAMHS U 9 bubmuoreka [{OK
’ JKU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazneny 9



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

10 KJIACC
KoumnuectBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero HU3y4eHust o0pa3oBaTe/IbHbIE PecypChl
padoThI padoThI
IIpeamer u 3HaueHue
OpraHN4eCKON XUMMUH, BuG OK
1 NPeICTABICHHE O 1 03.09.2024 Duomaorexall
https://m.edso0.ru/3686e65
MHOT000pa3uu OPraHuYeCcKrX
COCTUHEHUN
DNEKTPOHHOE CTPOEHUE aToMa
yriieposia (OCHOBHOE U
" bubnuorexa [JOK
2 030y AEHHOE COCTO . 1 03.09.2024
BOSDYIRACHH TOSHH) https://m.edsoo.ru/Oce6fd4c
BanienTHBIE BOBMOKHOCTH
aToma yriepojaa
Xumuyeckas CBsI3b B
OpPraHUYECKUX COEAMHEHUSX. Eub OK
3 Mexanu3mbl 00pa3oBaHUs 1 06.09.2024 nommoreka L
. https://m.edsoo.ru/8d3915¢8
KOBQJIEHTHOM CBSI3U, CIOCOOBI
pa3pbiBa CBA3EH
Teopus crpoenus BuG OK
4 OpPraHMYECKUX COSAMHEHUN A. 1 10.09.2024 nonmoreka L1
https://m.edsoo.ru/9e595¢cb8
M. bytneposa
Bunapl uzomepun: cTpyKkTypHasi,
5 MPOCTPAHCTBEHHAS. | 10.09.2024 bubnuoreka [IOK

OnexTpoHHbIE 3 (DEKTHI B
MOJIEKYJIaX OPTaHUIECKUX

https://m.edsoo.ru/b0e61661



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

COE€IUHEHUN

[IpencraBnenue o
KJIacCU(UKALIUU U

6 cuCTeMaTHUCCKas 13.09.2024 ~ Duomiorera LIOK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpraHUYECKUX BEIIECTB
K e 7

7 J'IaCCI/I(i)I/IKaI_\IJI/Iﬂ peaknuii B 17.09.2024 bubnnoreka [HOK
OPraHU4ECKOU XUMHUU https://m.edsoo.ru/ba5706aa
C 600

g I/ICTevMaTI/ISaI_II/I}I u 00001IeHNEe 17.09.2004 bu6mmoreka [IOK
3HAHUH 110 TEME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKUH DS,
obmras popmyia,

9 HOMEHKJIaTypa U U30MEPHUS, 20.09.2024 bubnuorexa [JOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI

10 (DI/I?:I/IIIGCKI/IG U XUMHUYECKHUE 24.09.2004 bu6mmorexa [IOK
CBOMCTBA aJIKaHOB https://m.edsoo.ru/3137711c¢
HaxoxaeHne aakaHoB B BuG 110K

nonnoTeKa

11 .C 0 24.09.2024
FIPHPOIE. LHOCODH HOMYHEHHA https://m.edsoo.ru/259b0aSb
Y IPUMEHEHNE aJIKaHOB
[{ukmoankaHbl: 00IIast
¢dhopMyIa, HOMEHKIIaTypa U

12 n30Mepusi, 0COOCHHOCTH 27.09.2024 bubmuorexa [JOK
CTPOCHUSA U XUMUYECKUX https://m.edsoo.ru/156730d2
CBOMCTB, CIIOCOOBI IOJTyUYEHUS
Y TIpUMEHEHNE

13 Pemrenne pacu€THbIX 3a1a4 Ha 01.10.2024 Brommorexa LOK

https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb

OIIPEJIEIICHUE MOJIEKYJIIIPHOU
(bopMyJIBl OPraHUYECKOro
BELIECTBA I10 MACCOBBIM JI0JIAM
aTOMOB 3JIEMEHTOB, BXOIAIUX
B ero cocras. CucremaTusanus
1 000011IeHIe 3HAHUH 110 TeMe

AJIKEHBI: TOMOJIOTHYECKUH P,
oOuras popmyia,
HOMEHKJIATypa, JIEKTPOHHOE U

bubmuorexa [JOK

14 01.10.2024
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MoieKyl. CTpyKTypHas ¥ LIUC-
TpaHC-U30MEpHs AJTKEHOB
duznyuecKnue 1 XUMHYECKHE BuG OK
15 CBOMCTBA ajkeHoB. [IpaBuiio 04.10.2024 nosmoreka L
https://m.edsoo.ru/21069ccd
MapkoBHHUKOBA
16 CriocoObl TToTyYeHus U 08.10.2024 bubnuotexa [JOK
NPUMEHEHNE AJIKEHOB https://m.eds00.ru/665dc058
[IpakTnueckas padora Ne 1 o Bu6 OK
17 teme "[lonydyeHue >TusieHa u 08.10.2024 nommoreka L
. " https://m.edsoo0.ru/0941eed8
M3y4YeHHUE ero CBOMCTB
Pemrenue pacu€THbIX 3aa4 Ha
18 ompeelIeHUE MOJIEKYIISPHOM 11.10.2024 bubnmnoreka [JOK
(hopMyJITBI OPraHNIECKOTO https://m.edsoo.ru/e9ea9921
BEIIECTBA
AnKaaMeHbl: CONPsKEHHBIE,
M30JIMPOBaHHbBIE, Eub OK
19 KYMYJIUPOBAHHBIE. 15.10.2024 nommorexa 11

Oco0eHHOCTH AIEKTPOHHOTO
CTPOCHUS

https://m.eds00.ru/04298c0a



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

XUMHUYECKUE CBOUCTBA

bubmuoreka [JOK

20 " 15.10.2024
CONPSDKEHHBIX JUEHOB https://m.edsoo.ru/e561253d

o1 CriocoOsI MOTy4eHUs U 18.10.2024 bubnnoreka [HOK
IPUMEHEHHE ANKATUECHOB https://m.edsoo.ru/1aa81660
AJKMHBI: TOMOJIOTUYECKUM
psn, obmas hopmyia,

) HOMEHKJIaTypa, JIEKTPOHHOE U 29102024 bubnnoreka [HOK
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/68b6ccdc
MOJIEKYJI, (pru3mueckue
CBOICTBA

” XUMHYECKHE CBOMCTBA 7102004 bubmuorexa [JOK
AJIKWUHOB https://m.edso00.ru/23493a93

24 KaqftCTBeHHble peakuuu Ha 75.10.2024 bubnuorexa [JOK
TPOUHYIO CBA3b https://m.edsoo.ru/7b1c48da

)5 CriocoObl TToTy4eHus U 29.10.2024 bubnmnorexa [JOK
IIPUMEHEHNE AJIKUHOB https://m.edsoo.ru/a6fDalea
Pemenue 3agau: pacuérsl 1o BuG 110K

nonnoTexa

26 7 29.10.2024
YPABHCHIIO XHMHATCCKOM https://m.edsoo.ru/5db8e526
peakimn
CucremaTu3anus 1 00001IeHNE

27 . 01.11.2024
3HaHUI MO TeMe
ApEeHBI: TOMOJIOTUYECKUH Psi,
obmas popmyna,

73 HOMEHKJIATypa. DJIEKTPOHHOE U 05.11.2024 bubnnoreka [JOK
MPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/a92a7094
MoJIeKyJ1 O€H30J1a U TONyoa,
ux Qu3nvecKkue cBOHCTBa

29 XUMHYecKre CBOMCTBA apeHOB: 05.11.2024  bubmuoteka [IOK



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094

pCaKkuuu 3aMCIICHUA

https://m.edsoo.ru/a44alaed

XUMUYECKUE CBOMCTBA APEHOB:

bu6mmoreka [IOK
11.2024
30 PEAKIITH [TPHCOCHMHCHI, 08 0 https://m.edsoo.ru/a44alae4
OKHCJICHHE TOMOJIOrOB O€H30I1a
31 OCOv6eHHOCTI/I XUMHUYECKUX 12.11.2024 bubmuoreka [JOK
CBOMCTB CTHpOJIA https://m.edsoo.ru/d5018a54
Pemenne pacu€THbIX 3a1a4 HA
1 ONpeIEICHUE MOJIEKYIIIPHOM 12.11.2004 bubnuorexa [JOK
(hOopMyJIBI OPraHUYEeCcKOTo https://m.edsoo.ru/53461a2¢c
BEILIECTBA
13 CriocoObl ToTy4eHust U 15.11.2024 bubnuorexa [JOK
IIPUMEHEHUE aPEHOB https://m.edsoo.ru/6£717d09
I'eneTnueckas CBA3b MEXIY
34 Pa3IMYHBIMU KJIACCAMU 19.11.2024
YIJIEBOI0POJIOB
Pacuétel 1o ypaBHEHUAM
15 XUMHUYECKUX PEAKIUH. 19.11.2024
Cuctemaru3zanus u o0o01eHne
3HAHUM MO TEME
36 IIpuponusiit ra3. [lomyTHeie 26.11.2024
He(TSAHBIE ra3bl
37 KaMeHHbIi1 yroibs u mpoayKThl 26.11.2024 bubnuotexa [JOK
€ro nepepadoTKu https://m.eds00.ru/69b3398b
Hed1b 1 cioco6sl e€
18 nepepabotku. [Ipumenenue 29.11.2024 bubnuorexa [IOK
MPOJIYKTOB TTepepadoTKH https://m.edsoo.ru/21{9de78
HedTH
39 I'enernueckas cBs3b MEKIY 03.12.2024



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78

pa3IMYHBIMU KJIacCaMu
YIJIEBOJIOPOIOB

40

l"aslorenonpoun3BoHbIE
YIIE€BOJOPOIOB: IEKTPOHHOE
CTPOCHUE; PEaKLUH 3aMELICHUS
rajoreHa

03.12.2024

bu6mmoreka [IOK
https://m.edsoo.ru/82b4d759

41

[eiicTBue mienoyei Ha
raJIOTeHIIPOU3BOIHBIC.
BsaumoneiicTBue
IHUTrajJoreHaaKaHoOB C MArHUEM
H IIUHKOM

06.12.2024

42

43

Cucremaruzanusa 1 0000IIeHnE
3HAHUM MO pas3aeiry
"VYrieBonopoasr"
KonTponbHas pabota mo Teme
"Yriesogopoas!”

10.12.2024

10.12.2024

bubmuorexa [JOK
https://m.edsoo.ru/20e89{22

bu6mmoreka [JOK
https://m.eds00.ru/95¢9¢298

44

45

46

[IpenenbHbIE OMHOATOMHBIE
CHUPTHL: TOMOJIOTHUECKHUH P,
obmrast popmyna, CTpoeHue
MOJIEKYJI, U30MEpHs,
HOMEHKJIaTypa,
kiaccudukanus, puznyeckue
CBOMCTBA

XUMHUYECKUE CBOUCTBA
MPEIEIbHBIX OJJTHOATOMHBIX
CIIUPTOB

CriocoObl Mmosty4eHus u
MIPUMEHEHHE OTHOATOMHBIX
CIIUPTOB

13.12.2024

17.12.2024

17.12.2024

bu6mmoreka [IOK
https://m.edsoo.ru/df04c5cd

bu6mmorexa [IOK
https://m.edsoo.ru/26ee34fe

bu6mmorexa [IOK
https://m.eds00.ru/484100000000000



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
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IIpocteie 3¢upsr:
HOMEHKJIATypa ¥ U30Mepus,

bubmuorexa [JOK

47 10.12.2024
0COOEHHOCTH (PU3UYECKUX U https://m.edsoo.ru/c2¢c788b2
XUMHYECKHX CBOMCTB
MHOroaroMHsbI€ CIIUPTHI:

43 STUJICHTIIMKOJb U TIULEPHH, 24.12.2024 bubnmoreka [JOK
X QU3NYECKUE U XUMHUCCKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBa
CriocoObl Mosty4eHus u BuG OK

49 IIPUMEHEHNE MHOTOaTOMHBIX 24.12.2024 nommoreka 11

https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOo: CTPOCHUE MOJIEKYJIbI, BuG 10K
noIMoTeKa
i . 27.12.2024
30 (usmieckue croiicTsa ! 0 https://m.edsoo.ru/2ce72618
TokcuunocTh peHona
bu6mmoreka [JOK
51 X i 10.01.2025
MMHUCCKHE CBOHCTBA (eHONa https://m.edsoo.ru/037ca5f9

5 CrniocoOsl oNTy4eHus u 14.01.2025 bubnunoreka [JOK
IpUMeHeHue (heHosna https://m.edsoo.ru/c77ddf4c
ITpakTuyeckas pabora Ne 2.

53 Pelrenne skcniepuMeEHTAIBHBIX 14.01.2025 bubnnoreka [JOK
3ama4 no teme "CnupTtsl U https://m.edsoo.ru/fd0ced09
¢benomnsr"

54 CI/ICTevMaTI/ISaIII/ISI 1 00001IeHIE 17.01.2025 bubnuotexa [JOK
3HaHUU T10 TEME https://m.edsoo.ru/1810cb9b
Anbaeruapl U KeTOHBI:

AJIEKTPOHHOE CTPOCHHE BuG OK

55 KapOOHUIIbHOU TPYTIIbL; 21.01.2025 nonmoreka L1

TOMOJIOTHUYECKHE PSIBI, 00TIIast
dbopmyna, uzomepus u

https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/c2c788b2
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HOMEHKJIaTypa

ANbIeruasl 1 KETOHBI:

bu6mmoreka [IOK
56 i ; 21.01.2025
(usmcckue croicTsa; https://m.edsoo.ru/c887425¢
peaKIu NPUCOCTUHEHUS
Peakuuu oxucnenus u Eu6 10K
noIMoTeKa
57 24.01.2025
KAHECTBEHHBIC peaiilit https://m.edsoo.ru/a393baa9
aJIbJIETUJIOB U KETOHOB
58 CriocoOblI nosryueHust 78.01.2025 bubnnorexa [HOK
albJETUIIOB U KETOHOB https://m.edsoo0.ru/520d1c51
OAHOOCHOBHBIE NpPEIEIbHBIC
59 KapOOHOBBIE KUCIIOTHI, 28.01.2025 bubnnorexa [HOK
0COOEHHOCTH CTPOCHHS UX https://m.edsoo.ru/fecObl113
MOJIEKYJI
HN3omepusa u HoMeHKIIaTypa
60 Ka 6050131)1)( KHUCJIOT nyp 31.01.2025 bubmmorexa [TOK
P 7 o https://m.edsoo.ru/700cc87b
¢u3nueckue cBoicTBa
XHUMUYECKUE CBOKCTBA BuG 110K
nonnoTexa
61 04.02.2025
HPSACIILHEI O/HOOCHOBHEIX https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCJIOT
Oco0eHHOCTH CBOMCTB
6 MYpPaBbUHOHN KUCIIOTBHI. 04.02.2025 bubnnorexa [JOK
MHuoroo6pasue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHUCJIOT
Oco0eHHOCTH CBOWCTB:
HETpeAebHBIX U Eub OK
63 apOMAaTHYECKUX KapOOHOBBIX, 07.02.2025 nomorexa 1

TUKapOOHOBBIX,
THIPOKCUKAPOOHOBBIX KHCIIOT.

https://m.edsoo.ru/83a08773



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
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https://m.edsoo.ru/83a08773

[IpencraBuTenu BbICIINUX
KapOOHOBBIX KHUCIOT

ITonsiTHE O IPOU3BOJHBIX

bu6mmoreka [IOK

64 11.02.2025
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/0d162d9d
CriocoOsl MoJTy4eHus u Eu6 OK

65 MpUMEHEeHHE KapOOHOBBIX 11.02.2025 nosmorexa L

https://m.edso00.ru/7c065c¢9d
KHCIIOT
Crnoxxubie 3¢upsbL:

66 TOMOJIOTHYECKUH Psiji, o0IIast 14.02.2025 bubnuorexa [JOK
dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 d)munqecxne 1 XUMHUYECKHUE 25.02.2005 bu6mmorexa [IOK
cBOlCcTBa A(hUPOB https://m.edsoo.ru/ad6b94b2
Pemenne pacu€rHbIx 3a1a4: 1o
YPAaBHEHUIO XUMUYECKOMN

68 peakIiu, Ha OTNpeiesieHre 25.02.2025
MOJIEKYJISIPHON (POPMYJIBI
OpraHUYECKOI0 BEIIECTBA
[TpakTuueckas padota Ne 3.

69 Pemenue BKCHe"pI/IMeHTaJ'IBHI)IX 28.00.2025 bubmuorexa [JOK
3ama4 o teme "KapOoHoBbIe https://m.edsoo.ru/486671fb
KUCIOTHI. CiioxkHbIE Y3PUPHI"

Kupsl: ctpoenue, puznueckue
P P %) bubnmoreka [JOK
70 Y XMMHYECKHE CBOMCTBA 04.03.2025
https://m.edsoo.ru/al9c5b98
(runponus)
OcoOeHHOCTH CBOMCTB KUPOB, Eu6 OK
71 coJiepKallnX OCTaTKU 04.03.2025 nommoreka L{

HCMIPCACIILHBIX KUPHBIX

https://m.edsoo.ru/b0331922



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922

KUCHo0T. JKupel B Ipupoie

MpbL1a Kak COJIM BBICHIUX
KapOOHOBBIX KHCIIOT, UX

bu6mmoreka [IOK

2 7| ! .03.202

7 Moroliee aerctaue. Ilonstue o 07.03.2025 hitps:/m.cdsoo.ru/3c566565
CUHTETHUYECKHUX MOIOIINX
cpenctBax (CMC)
I'enernueckast cBA3b

7 YIJIEBOJOPOJOB U 11.03.2025 bubnuoreka [IOK
KHCIIOPOACOAEPKAIINX https://m.eds00.1ru/56790c96
OpraHUYECKUX BEIIECTB
Pacui

74 ac4éTEl 110 ypaBHerI)IM 11.03.2025
XUMUYECKUX PEAKITUI
C 000

75 I/ICTevMaTI/ISaI_II/I}I u 00001IeHNEe 14.03.2005 bu6mmoreka [IOK
3HAHUH 110 TEME https://m.edsoo.ru/f8eaf2eb
OO6mras xapakTepucTruKa

76 YIJIEBOJIOB U Kiaccuukarus 18.03.2025 bubnnorexka [JOK
YIJIEBOJIOB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
TIOJIMCaXapHUIb)
MoHocaxapunsl: (pusmueckue

77 CBOMCTBA If HIa[XO)g) €HIE B 18.03.2025 bubmorexa LOK

a1 T https://m.edsoo.ru/b4bdda2d

MpUpoJie
[IpuMeHeHue IIII0KO3bI, €€
3HA4YEHHUE B bubmuorexa [JOK

78 21.03.2025
JKU3HEeAesITeIbHOCTH https://m.edsoo.ru/5e¢61122d
opraHusma
Jucaxapupl: caxaposa,

79 MaJIbTO3a U JIAaKTO3a. 25.03.2025 bubmorexa LOK

Haxosxnenue B npupoje u

https://m.edsoo.ru/eb0384¢e7
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IMPUMCHCHUC AUCaXaprua0B

[Tonucaxapuapl: cTpoeHue
MaKpOMOJIeKYJI, (pu3nueckue u

bu6mmoreka [IOK

25.03.202
80 XUMHYCCKHUE CBOMCTBA, 3.03.2025 https://m.edsoo.ru/72a04508
MIPUMEHEHNE
81 [TonsTHE 00 NCKYCCTBEHHBIX 78.03.2025 bubnnoreka [HOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenue pacyeTHbIX 3a1a4 Ha
%) OIpeJIeJICHUE JIOJN BhIX01a 01.04.2025 bu6mmoreka [IOK
MPOAYKTa peakLuu OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKH BO3MOKHOTO
23 CI/ICTevMaTI/II*}aIlI/I?I 1 0000mICHHE 01.04.2025 bubnuorexa [JOK
3HaHUU [0 pa3zeny https://m.eds00.ru/08d4364c
Kontponbnas paboTa mo teme Eub 1OK
nOInoTeKa
84 "K 04.04.2025
HCIOpOAcOaepaliine " https://m.eds00.1ru/42¢6678e
OpraHUYECKUE COCTMHECHUS
AMUHBI: K1accuduKarms,
CTPOEHHUE MOJIEKYJI, 00IIas
bu6mmoreka [JOK
85 15.04.2025
(popmyna, usomepus, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa u (pusnyeckue
CBOMCTBa
X N
26 HMHUYECKHE CBONCTBA 15.04.2025 bubmuorexa [JOK
ann(paTHUIECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWINH: CTPOCHUE aHWJINHA, BuG 1OK
nOIMoTeKa
87 0 18.04.2025
OCOV CHHOCTH XIMITTECIH https://m.edsoo.ru/39¢cd21f1
CBOCTB aHHUIIMHA
28 CriocoObl TToTy4YeHus U 22 .04.2025 bubmuotexa [JOK

MIPUMEHEHHE aTHU(PaTHUECKUX

https://m.edsoo.ru/eal 38763
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dAMHHOB

AMUHOKHCIIOTHI:
HOMEHKJIaTypa U U30Mepus,

bu6mmoreka [IOK

89 i . 22.04.2025
Qusmieckne cpoficTsa https://m.edsoo.ru/d1773e80
OTtnenbHbIC IPEACTABUTENH Ol
AMUHOKHCIIOT
XHUMUYECKHE CBOMCTBA
AMUHOKHCIIOT, UX BuG OK
90 OMoJIOTHYECKOE 3HAUCHHE 25.04.2025 nommoreka L
https://m.edsoo.ru/77df705a
aMUHOKUCIIOT. CUHTE3 U
TUAPOJIU3 TIENITUIOB
b
o1 €JIKM KaK IPUPOJIHBIC 29.04.2005 bubnnoreka [JOK
MTOJIMMEPBI; CTPYKTYPHI OSJIKOB https://m.edso00.ru/429¢9899
92 XHWMHYECKUE CBOMCTBA OCIKOB 29.04.2025 bubmorexa HOK
https://m.eds00.ru/6237306d
A3oTtcoaepikaiiue
reTePOLUKINYECKIE Eub 1OK
nonroTeKa
93 .H 02.05.2025
COCHUHCHITL HYIICHHOBLIC https://m.edsoo.ru/521d1431
KHUCJIOTBI: COCTaB, CTPOCHHE U
Ouosornueckas pojib
ITpakTruueckas padora Ne 4.
Pemrenue skcnepuMeHTaNbHBIX Eub 10K
nonroTexa
4 05.202
? iaﬂaq 1o TeMe 06.05.2025 https://m.edsoo.ru/8e3c02d1
A3zoTcoaepikaiie
OpraHNYeCKHUE COCTUHEHUA"
ITpakTuyeckas padora Ne 5.
P
95 EIIEHUE DKCIIEPUMEHTATbHBIX 06.05.2025 bubnmnorexa [JOK

3ajJa4 1o Teme "Pacro3HaBanue
OpTraHWYECKUX COCTUHCHHM"

https://m.edsoo.ru/bde3{df6
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KonrponsHas pabora o Teme

" bubmmoreka [JOK

o6 Asorconepxantie \ ! 09.05.2025 https://m.edsoo.ru/ce561bc7
OpraHUYECKUE COCTMHCHUS
OCHOBHBIC TTOHSTUSI XUMUHU
BBICOKOMOJIEKYJIIPHBIX Eub 1OK

nOIMoTEKA
i 1 13.05.202

o7 COCAMHCHIH 1 METOABL 1X 3.05.2025 https://m.edsoo.ru/7aa63ebd
CUHTE3a —TIOJIMMEPHU3aIHs 1
IMOJIUKOHICHCAIIHS

08 IInactmaccel. YTunuzanus u | 13.05.2025 bu6mmoreka [IOK
nepepaboTKa IIacTuKa https://m.edso00.ru/82242¢0f
DnacToMepbl: HaTypalbHBIN

P P bubmuorexa [JOK
99 CUHTETUYECKUE KAyUyKH. 1 16.05.2025
https://m.edsoo.ru/246103ec
Pesuna
Bonokna: HaTypanbHbIe,

100 HCKYCCTBEHHBIE, | 20.05.2025 bubnuoreka [IOK
cuHrernyeckue. I[onumepsr https://m.edsoo.ru/5963a601
CIIEeIIMaIBbHOTO Ha3HAYCHUS
[TpakTuueckas paborta Ne 6.

101 PeleHne skciepuMeEHTAIBHBIX | 20.05.2025 bubnnorexka [JOK
3aga4 no treMe "Pacmo3HaBanue https://m.edsoo.ru/3aebd77a
MJ1acTMacc ¥ BOJIOKOH"

O06o001meHre U CHCTEMAaTH3aIIHS

102 I/IByLIe:-IHOFO Marepuania 1o ) 23.05.2025 bubnnoreka [JOK
Teme "BBICOKOMOJIEKYJIIIPHBIE https://m.edsoo.ru/6a22ble8
coeguHeHus"

OBIIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara undpoBbie
Tema ypoka Konrpoabnbsie IIpakTHueckue
n/n Bceero U3YYCHUSA oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Atom. C ep.

| TOM OCTEle ATOMHBIX SIJIEP 1 02.09.2024 bubmuorexa [IOK
XUMHYECKUH 3JIeMEHT. M30TOmnbI https://m.edsoo.ru/59c112ee
CtpoeHue 3J1eKTpo obomoue

) TPOEHUE JIEKTPOHHBIX 000JI0UEK 1 04.09.2024 Bbu6moteka [JOK
aTOMOB, KBAHTOBBIC YHKCJIa https://m.edsoo.ru/b4d9fffa
Kunacc a ec

3 naccuuKaus XUMAISCKUX 1 05.09.2024 bubnnorexa [JOK
AJIEMEHTOB (S-, p-, d-, f-31eMeHTHI) https://m.edsoo.ru/61294af9
P

4 acrmpeeseHrue AIEKTPOHOB T10 1 09.09.2024 bubnuoreka [{OK
ATOMHBIM OpPOUTAIIAM https://m.edsoo.ru/f5f750fe
DIIEKTPOHHBIE KOHPUTYpalli aTOMOB

5 3neMeTII:{)TOB B OCHOEI){OI\ZFI)/I 1 11.09.2024 bubmorexa HOK

B o https://m.edsoo.ru/8149e846
BO30YKIEHHOM COCTOSTHUU
C) .

6 JIEKTPOHHBIE KOH(UTYpaIi HOHOB | 12.09.2024 bubmuoreka [IOK
DNeKTPOOTPUIIATETLHOCTh https://m.edso0.ru/a0764b24
[Iepuoanueckuii 3aKOH U
[lepuonnueckas cucteMma XMMUYECKUX Bu6 10K

noInoTeKa

7 sneMeHTOB /. 1. MenneneeBa, CBSI3b C 1 16.09.2024

JIEMCEHTOB HV Hjl fIecBa, CBASH https://m.edsoo.ru/16957¢01
COBPEMEHHOW TEOpPHUEHN CTPOSHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
g XUMHYECKUX JIEMEHTOB U | 18.09.2024 bubmuoreka [{OK

00pa3yeMbIX UMHU IMPOCTHIX U CIOKHBIX
BEILIECTB I10 TPyNIaM ¥ neproaam

https://m.edso0.ru/f8468927
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Cucremaruzanus u 00001IeHe

bubnunorexa LIOK

nn

paCTBOpéHHOFO BCIICCTBA , MOJISIpHAA

9 19.09.2024
3HAHUM 1O TeMe https://m.edsoo.ru/8fad2942
Bunasl xumMu4ueckou CBSI3H.
MexaHu3MBbl 00pa30BaHUS BuG 10K
nonIroTexa
10 i .B 23.09.2024
KOBIICHTHOM CBASH. BOAOPOAHAT https://m.edsoo.ru/5a8072af
CBA3b. MeXMOIIEeKyIIsIpHBIC
B3aUMOJICUCTBU
BaneHTHOCTh ¥ BaJICHTHBIE
1 BOSMO)KHOCT}/I atomMoB. CBs3b 25.09.2024 bubnuoreka [{OK
DJIEKTPOHHOU CTPYKTYPBI MOJIEKYII C https://m.edsoo.ru/3d2ca093
UX T€OMETPUYECKHUM CTPOCHHEM
[IpencraBieHus 0 KOMIUIEKCHBIX
12 pen 26.09.2024 bubmuoreka [IOK
COCIMHEHUSX: COCTaB U HOMEHKJIATypa https://m.edsoo.ru/8c66bl12a
BemectBa MosekyasipHOTo 1
.T
13 HEMOJIEKYJISIPHOTO CTpoeHUs. THrbl 30.09.2024 bubnnorexa [JOK
KPUCTaJUIMYECKHUX PELIETOK U https://m.edsoo.ru/e167635b
CBOMCTBA BEILIECTB
[lonsATHE O IMCTIEPCHBIX CUCTEMAX.
14 IIpencraBnenne 0 KOMIOUTHBIX 02.10.2024 bubmorexa HOK
pea A o https://m.edsoo.ru/da2¢70e4
pacTBopax
HctunHbBIE pacTBOPHI: HACKIIIIEHHBIE U
15 HEHACHIIIECHHBIE, PACTBOPUMOCTD 03.10.2024 bubmmorera OK
- P p ' o https://m.edsoo.ru/e9ccdd8d
Kpucrannoruaparst
16 CriocoObI BEIpaKEHHS KOHIIEHTPAITIH 07.10.2024 bubmmoreka [JOK
pacTBOpPOB https://m.edsoo.ru/328e653a
Pemrenue 3aiau ¢ ucnosib30BaHUEM 6 OK
17 MOHATHH "MaccoBas JOJII 09.10.2024 nbamorexa [

https://m.edsoo.ru/785e0ab4
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KOHLeHTpauus"

Kinaccudukamnus 1 HOMEHKIaTypa bubmuorexa [IOK

18 10.10.2024
HEOPTraHUYECKUX BELIECTB https://m.edsoo.ru/bf9e108d
Cucre 0o0meHNe

19 HCT uMaTI/ISaI_[I/I}I u 0000IIeHH 14.10.2024 bu6nunoreka LIOK
3HAHUU 110 TEME https://m.edsoo.ru/8d2c6al3a
KonrponsHas pabora mo remam
"Crpoenue atoma. Ilepuoanueckuii

IT

20 3akoH U [lepunoandeckas cucrema 16.10.2024 bubnuorexa [{OK
XHUMHYECKHUX 31eMEHTOB /JI. . https://m.edsoo.ru/70a60aa4
Mengpeneesa", "CTpoeHue BEIIECTBA.
MHoroob6pasue BemiecTs"
Krnaccudukanus XuMHYECKAX pPeaKIui
B HEOPraHUYECKON U OPraHMYECKOU

.3

21 XUMHH. 3aKOH COXPaHEHUSI MACChI 17.10.2024 bubnnorexa [JOK
BELIECTB; 3aKOH COXPAaHEHUS U https://m.edsoo.ru/6335cdd2
MpEBPAIICHHS SHEPTUU TIPU
XUMHUYECKUX PEAKIUAX
TennoBbie 3 PEKTh XUMUIECKUX

22 €aKnui Teq);bi[ongquCKHe 21.10.2024 bubmmorera [OK
peartid. 1ep o https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruucnenust mo ypaBHeHUSIM BuG 110K

nOIMoTEKA
23 XUMHYSCKHUX PEaKIUH 1 23.10.2024
peaKtt https://m.edso0.ru/87b13954

TEPMOXHUMHUYECKUM YPaBHEHUSIM
CKOpOCTh XMMHYECKOU peaKIny, e€

24 3aBHCHUMOCTH OT PAa3JIMYHBIX (PaKTOPOB. 24.10.2024
Karanms u xatanuzatopsl

25 ['omoreHHsie U reTepOreHHbIe PEaKUn 28.10.2024

26 [IpakTuueckas pabora Ne 1 mo Teme 30.10.2024  bubnuoteka LIOK
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"BnusiHre pa3nu4HbIX (PaKTOPOB Ha
CKOpPOCTb XMMHYECKON peakiun"

https://m.edsoo.ru/l1facaldl

OO6partuMbie 1 HEOOpPATUMBIEC PEAKLINH.

bu6nmmoreka [IOK

27 31.10.2024
XHUMHYECKOE paBHOBECUE https://m.edsoo.ru/30952f9b
[IpakTrueckas padota Ne 2 o Teme
)3 "BnusiHue pa3nudHbIX GaKTOpPOB HA 06.11.2024 bubnmnoreka HOK
MOJIOKEHUE XUMHUUIECKOTO https://m.edsoo.ru/3bf34e17
paBHOBecHS"
DNEKTPOIUTHYECKAS AUCCOIUAITHS.
29 CI/IHLHI:,Ie u cinabbie 3JI1[eKT (I)-IJ'II/I:BI 07.11.2024 bubmmorexa [IOK
P ' o https://m.edsoo.ru/5766bdf
Crenens auccouuanuu
HNonnoe npoussenenue Boapl. Cpena
30 BOJIHBIX EI:CTBO (I)IB Bono Ho Hblpﬁ " 11.11.2024 bubmorexa [IOK
A P POB. BOAOPOA o https://m.edso00.ru/3966¢a89
nokazarenb (pH) pactBopa
I'maponu3 comeit. Peakmuu,
31 I (I)[feKafo ne B am;I ax 13.11.2024 Dubamoreia LIOK
p B p P o https://m.edso00.ru/09d5a9bd
AJIEKTPOJIUTOB
[TpakTryeckas pabora Ne 3 o Teme Eu6 10K
nonroTeka
2 "X 14.11.2024
3 FIMITACCINE "peaKHHH B pacteopax 0 https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIUTOB
OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE Bu6 110K
nonroTeka
.B i 18.11.2024
33 peakuuu. Baxxueinme oKUCIUTENN U 8 0 hitps://m.cdsoo.ru/56226060
BOCCTAHOBUTEHU
34 MeTto[ 371EKTPOHHOTO (3JIE€KTOHHO- 20.11.2024 bu6muoreka [JOK
HMOHHOTO0) OajaHca https://m.edsoo.ru/fb691387
35 DNEeKTPOJIH3 PACTBOPOB U PACIIIIABOB 25.11.2024 bubmmoreka [JOK
BECIIIECTB https://m.edsoo0.ru/93fb97d2
36 Pemenue 3aga4 pa3nuyHbIX TUIIOB 27.11.2024  bubnuoreka [JOK
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https://m.edsoo.ru/5a859d16
bubnunoreka LIOK

37 P 28.11.2024
CUICHHE 3/ PA3IIHbIX THIOB https://m.edsoo.ru/5afa265d
Cucremaruzanys 1 00001ene BuG OK
38 3HaHU 1o Teme "XuMuyeckue 02.12.2024 nommorexa I
" https://m.edsoo.ru/c161eb85
peakuuu

39 KonrponsHas pabora o Teme 04.12.2004 Bu6mumoteka [JOK
"Xumudeckue peaxuu" https://m.edsoo.ru/a8a0a930
[TonoxeHne HEMETAIOB B
[Teproandeckoii cucTeMe XUMHUSCKUX Eus OK

40 anemenTtoB JI. 1. Menpeneesa u 05.12.2024 nosmoteka 1

https://m.edsoo.ru/8ca2dcad
O0COOCHHOCTH CTPOCHHS UX aTOMOB.
du3nyeckue CBONCTBA HEMETAIOB
AnoTponusi HEMETaIOB (Ha IpUMeEpe
41 KHCJIOpoJia, cepbl, hocdopa u 09.12.2024 bubmmorexa [IOK
POAa, CEpHL, P o https://m.edsoo.ru/ef92¢91¢c
yriiepo/a)

4 Bonopon: nonydenue, puzndeckue u 11.12.2004 bubnnorexa [JOK
XUMHUYECKHE CBOMCTBA. [ MIpHIbI o https://m.edsoo.ru/0aa8f613
["aymoreHsl: HAXOXKIACHHUE B IPUPOJIC,

43 CocoObl NOTyYeHUsI, PU3NUECKUE U 12.12.2024 bubmmorexa [TOK

y L o https://m.edsoo.ru/4e223795
XHUMHYECKHE CBOICTBA
lNanorenoBonopoasl. Baxxnenmue
44 KHUCJIOPOJCOAEPKAIINE COETUHECHUS 16.12.2024 buomorexa OK
PoA p A o https://m.edsoo.ru/6b3255e6
raJIOTeHOB
JlaGopaTopHbIe ¥ TPOMBITIVICHHBIE
45 CIOCOOBI MOTYYEHHUSI TaJIOTEHOB. 18.12.2024 bubmmoreka [JOK

[IpuMeHeHne ranoreHoB 1 ux
COCIMHEHUN

https://m.edsoo.ru/6971aca4
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[Tpaktuyeckas padora Ne 4. Pemenue

bubnunoreka LIOK
46 3KcnepI/IMeI:TanLHHX 3a7a4 10 TEME 19.12.2024 hitps-//m.cdsoo.ru/8b26fecd
I"anoreHsl
Kucnopon: naboparopHeie u
MIPOMBIIIIJICHHBIE CTIOCOOBI MOy YCHHSI, BuG OK
47 ¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA. 23.12.2024 nommoreka I
https://m.edsoo.ru/c8abc36a
O3oH. [IpuMeHneHue kucnopoaa u
030Ha
bubnunoreka LIOK

48 25.12.2024
OKCHIBL U IEPOKCHEL https://m.edsoo.ru/5¢8816a0

bubnunoreka LIOK

49 Pemenue 3aga4 pa3nuyHbIX TUIIOB 26.12.2024 hitps://m.cdsoo.ru/2b6dSbdb
Cepa: HaX0XKJICHUE B IIPUPOJC,

P A Prpon bubnunoreka LIOK
50 CHOCOObI MOTy4YeHUs, PU3NYECKUE U 09.01.2025
. https://m.edsoo.ru/46afacl6
XUMHYECKHUE CBOMCTBA
bubmmoteka IIOK

51 13.01.2025
Ceposonopox, cymbQue! https://m.eds00.ru/7¢875999
Kucnoposcoaepxkaiiue coeTMHEHUS

52 cepol gci[)6eHHF:)CTI/I CBOﬁCTI]i CepHOM 15.01.2025 bubmmorera OK

PBI- p T https://m.edsoo.ru/8cfa2548
KHCIIOTBI
[IpakTnueckas padora Ne 5. Pemenue
bubmmoteka IIOK

53 AKCTIIEPUMEHTAIIBHBIX 3a71a4 110 TEME 16.01.2025

" .. " https://m.edsoo.ru/0afb05e4
Cepa u e€ coenMHEHUsI
A30T: HaXOXJACHUE B IPUPOJIE,

54 CHOCOObI nonyqeims[, ¢uznueckue u 20.01.2025 bubmuoreka [IOK
XUMHYECKHE CBOMCTBA. AMMMUAK, https://m.edsoo.ru/badd2255
HUTPH/IBI
K

55 HCJIOPOICOJEPIKAINE COSTUHEHUS 22.01.2025 bubnmnorexa [JOK

azora. OcoOEHHOCTHU CBOMCTB a30THOM

https://m.edsoo.ru/e2965afe
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KHCJIOTBI

[IpumeneHue a3oTa U €ro COCIMHEHUN.

bu6nmoreka IIOK

56 23.01.2025
A3OTHBIE yI0OpeHHS https://m.eds00.ru/129£5059
dochop: HaxOkKIAEHHUE B IPUPOJIE,

57 CIIOCOOBI nonyqeimﬂ, ¢buznueckue u 27.01.2025 bubmmoreka [JOK
XUMHUYecKue cBoricTBa. Dochubl u https://m.edsoo.ru/9a6b43ec
dhochun
Oxkcuanl dhocdopa,

58 (bocdpi[) c((l)) eq)xcz ne kuciotel. Conu 29.01.2025 bubmorexa LIOK

p I‘l, prratl ’ o https://m.edsoo.ru/c7a2d429
(hochopHOIt KUCITOTHI

59 HpnMeHeHI/ie docdopa u ero 30.01.2025 Bbu6moreka [JOK
coequHeHi. DocdopHbIe yIoOpeHHs https://m.edsoo.ru/a218070a
[IpakTuueckas paborta Ne 6. Pemenue

bubmuoreka [IOK
60 AKCIIEPUMEHTAIIbHBIX 3a71a4 110 TEME 03.02.2025
https://m.edsoo.ru/8175ac3f
"A30T 1 Ppocop u ux coenuHeHus"
Yrnepos: HaxokIeHUE B IPUPOJIE,

61 JIOTPONHbBIE MO (DUKALINY; ) 05.02.2025 bubmuoteka [IOK
(bu3nyecKre U XUMHUYEeCKHE CBONCTBA, https://m.edsoo.ru/1eb1919e
MIPUMCHCHHE
Oxcup yriaepoaa(ll), oxcu

62 e I([)ya(l\l;)) : r(on)bHaﬂ KfICJ'IOTa ueé 06.02.2025 bubmmorexa [TOK
YEIepon a4 o https://m.edsoo.ru/dba58adf
conu

but6mmorekxa [IOK
63 P 10.02.2025
S https://m.eds00.ru/6029b609
Kpemuuii: Haxox1eHuE B MPUPOJIE,
64 Cl'I[)OCO6BI 0JI qelfm{ (1)1/13142651(1?6 u 12.02.2025 bubnmorera LHOK
Y L o https://m.edsoo.ru/143558ab
XUMHYECKHE CBOICTBA
65 Oxkcun kpemaus(IV), kpemaneBas 13.02.2025  bubnuoteka [JOK
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KHCJIO0Ta, CHJIMKAThI

https://m.edsoo.ru/3170e7bl

[IpumeHeHne KpeMHUS U ero

bu6nunorexa LIOK

66 coenunenuil. CTEKI0, ero nojayyeHue, 24.02.2025 | https://m.edso0o.ru/393cdac0
BHUJBI CTCKJIA https://m.edsoo.ru/5823cefb
bu6nmoreka IIOK
P 26.02.202
67 CIICHHE 3a/]a4 PA3JIMYHBIX TUIIOB 6.02.2025 hitps://m.cdsoo.r/b624f801
68 CI/ICTevMaTI/ISaI_II/I}I 1 00001IeHHE 27.02.2025 bubmuorexa [JOK
3HaHui o teme "Hemeranin" https://m.edsoo.ru/6e864db5
69 KonTponbhas pabota no teme 03.03.2025 bubmmoreka [JOK
"Hemerammsr" https://m.eds00.ru/d0484¢c76
70 AHanu3 pe3yapTaToOB KOHTPOJIBHOMN 05.03.2025 bubnuoreka [IOK
paboThI, KOPPEKIHUS OMINOOK https://m.edso0.ru/2b7¢9510
[TonoxeHrne MeTasIoB B
[Tepuoanueckoii cuCTeMe XUMHUYECKHUX Bub 10K
noIMoTeKa
1 . .03.202
7 anemMeHTOB. OCOOEHHOCTH CTPOCHUS 06.03.2025 hitps-//m.cdsoo.rw/9839c 1 6c
AJIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB
O6mue dpuznyeckue cBOMCcTBa Bub 10K
noIMoTeKa
2 T 10.03.2025
! METAJUIOR. T PHMCHCHHE METILIOR B https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
7 CnnaBsl MetauioB. Kopposust 12.03.2025 bubmuoreka [IOK
METAJIJIOB https://m.edsoo.ru/42b872e3
but6mmorekxa [IOK
74 P 13.03.2025
CHICHHE SalaTt PasIITHbIX THIOB https://m.edsoo.ru/e3de37b6
DIEeKTPOXUMHUYECKUN P
but6mmorekxa [IOK
75 i .06 17.03.2025
HANPSDRCHIH METAIOB Hme https://m.edsoo.ru/94eb377a
CHOCOOBI TOTYyUYEHUST METAIIIOB
76 OO6m1as xapakTeprucTuka MeTauioB [A- 19.03.2025  bubnuoteka [JOK
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rpymms! lleprpoauyeckoi cuctemsl
XUMHYECKHUX AeMeHTOoB. HaTpuii u
KaJIU: ToTydeHne, (Gu3nvecKkue u
XUMHYECKHE CBOMCTBA, MPUMEHEHUE
MPOCTBIX BEUIECTB U UX COCTMHEHUI

OO0rias xapakTeprCTHKa METAJJIOB

ITA-rpynmsl [lepuoauueckoit cucTemsl
XUMHYECKUX 3JIeMEHTOB. Maruuii u

https://m.edsoo.ru/e12¢26b3

bubnunoreka LIOK

77 . 20.03.2025
KaJbIUi: oTy4YeHue, pusndeckue u https://m.edsoo.ru/7¢3e49c0
XUMHYECKHUE CBOMCTBA, MPUMEHEHUE
MIPOCTHIX BEHICCTB U UX COSAMHEHUN
K 601 o8

78 €CTKOCTb BOIBI M CIOCOORI €€ 24.03.2025 bubnunoreka LIOK
yCTpaHEHHUS https://m.edsoo.ru/c74bfae9
Ao i: mony4deHne, Gpu3ndecKue

79 MUHUI: T nyqv HUE, QU3NIECKU 26.03.2025 bubnuoreka [IOK
U XUMHAYECKUE CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/0e79b266
AmMdoTepHbIe CBOICTBA OKCHIA U
THAPOKCHUIA aTIOMHUHMS,

30 p i 27.03.2025 bubnuoreka [{OK
TAJIPOKCOKOMILIEKCHI AIIFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE

81 Pemenue 3agau pa3nuyHbIX TUIIOB 31.03.2025
[IpakTnueckas padora Ne 7. Pemenue Bu6 OK

82 AKCIEPUMEHTAIBHBIX 3374 M0 TEME 02.03.2025 nommotexa I1
" " https://m.edsoo.ru/27a4af43

Mertanibl TJIaBHBIX TOATPYIII
OO6m1ast XxapakTepruCTHKa METAIIIIOB
000 o b-

23 MOOOYHBIX IT I_[rvpynn( TpyTI) 03.04.2025 bubnuorexa [IOK
[Tepuonuueckoit CUCTEMBI https://m.edso00.ru/610d7431
XAMHAYECKHUX DJIIEMEHTOB

84 du3nyeckre 1 XUMHUUECKHE CBOIICTBA 14.04.2025 bubmorexa LOK

https://m.eds00.ru/9911bef3
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XpoMa M €ro COeIMHEHUH, UX
IIPUMEHEHHE

Baxwuelime coelMHEHN Maprasiia.

bub6nmoreka [IOK

85 I1 16.04.2025
CPMaHTanat kajmi, ero https://m.eds00.ru/039d69¢8
OKHCJIMTENLHBIE CBOMCTBA
duznyeckre 1 XUMHUECKHE CBOIICTBA BuG 110K
HOINOTEKA
86 elie e e exui. I1 eHHe 17.04.2025
FREIE3A T CTO COCHIMHCHMI. LIOMYHCHH https://m.edsoo.ru/1b7{8741
Y IPUMEHEHHE CIIJIaBOB Kelie3a
dusnueckue U XUMHUYECKHE CBOMCTBA BuG 10K
HOJIHNOTEKA
87 é I 21.04.2025
MEAH 1 €€ COCHMHCHIT, 1X https://m.edsoo.ru/2bc0f954
MIPUMCHCHHE
dusnueckre U XUMUYECKUE CBOMCTBA
28 IIMHKA ¥ €r0 COCIUHEHUH, UX 23.04.2025 bubnunoreka LIOK
MpUMEHEHHUE. | UAPOKCOKOMILIEKCHI https://m.edsoo.ru/blf2beal
IIUHKA
[IpakTnueckas padora Ne 8. Pemenue Bu6 OK
89 SKCIEPUMEHTAIBHBIX 3374 110 TEME 24.04.2025 nommotexa I1
https://m.edsoo.ru/abe352¢ea
"Mertasiel TOOOYHBIX OArpymm"”
bubmmoteka IIOK
90 P 28.04.2025
CILICHUE 3a/1a1 PA3IIHIHBIX THIOB https://m.edso0o.ru/a8b83d83
O00011IeHNE U CUCTEMATH3aI1s
bubmmoteka IIOK
91 M3y4YEHHOI0 MaTepuasa 1o TeMe 30.04.2025
" " https://m.edsoo.ru/e91e975
MeTtamnsl
KonrtponsHas pabora no teme bubmuoreka [JOK
92 01.05.2025
"MeTtamner" https://m.edsoo.ru/83f63ea3
A 7 b K
93 HaJU3 pe3yIbTaTOB KOHTPOJIbHOM 05.05.2025 noaroreka 1O
paboThI, KOPPEKIIUS OMHUOOK https://m.edsoo.ru/9ebff2fd
94 Pons xumum B obecrieueHumn 07.05.2025  bubnuoteka [JOK
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YCTOMYMBOI'O Pa3BUTHs YEIOBEUECTBA.
ITonsiTHe 0 HAYYHBIX METOAX
HCCIIE0BAHMS BELIECTB

https://m.edsoo.ru/080fe 10

HaquHe MMPUHOMUIIBI OPraHu3alnuu

95 XUMHUYECKOTO MMPOU3BO/ICTBA. 1 08.05.2025 bubmmoreka [JOK
[TpoMbIeHHbIe CTIOCOOBI TOTYYSHUS https://m.edsoo.ru/2e45a44f
Ba)KHEHMIIINX BEIIECTB
XHWMHMUYECKOE 3arpsA3HEHUE Eu6 1IOK

nonMoTeKa
i 1 12.05.202

96 OKPYIKalOILEH Cpebl U €ro 05.2025 https://m.edsoo.ru/9f11bf51
MOCTEACTBUS

97 XUMHS U 3J0POBBE YETOBEKA. 1 14.05.2025 bubnnorexa [JOK
JlekapCTBEHHBIE CpENCTBA https://m.edsoo.ru/a6552721

08 Xumus . Pons XI/‘I'MI/II/I B 1 15.05.2025 bubnunoreka LIOK
oOecrieueHny NUIIEBON 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2

99 Kocmernueckue u mapdromepHbie | 19.05.2025 bubnnorexa [JOK
cpeacTBa. beiToBas xuMus https://m.edsoo.ru/da42d5a9
XuMHs B CTPOUTENLCTBE. BaskHelune Eu6 10K

noImoTeKa

100 1 21.05.2025
CTPOUTENBHBIE U KOHCTPYKLIMOHHBIE hitps://m.cdsoo.r/61 669003
MaTepUalIbl
XHUMUs B CENBCKOM XO35IMCTBE. B 110K

nOIMoTEKa

101 O 1 22.05.2025

PTAHITICCRUC H MUHCPATLHIC https://m.edsoo.ru/fd39587d
ynoopeHus

102 CI/ICTevMaTI/ISaIII/ISI 1 00001IeHIE | 26.05.2025 bubnuotexa [JOK
3HaHUU T10 TEME https://m.eds00.ru/db979¢c70

OBUIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME
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TropuHa
Anna
AnekcaH
OPOBHa

MoanucaH umMdpoBo NOANUCHIO:
TropuHa Anna AnekcaHgpoBHa
DN: OU=y4yutens MHOpMaTUKK,
O=MBOY WH3eHckas CLL N2 2
um.[1..bogmHa, CN=TopuHa
Anna AnekcaHgpoBHa, E=
shk2inza@mail.ru
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