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MHNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma 1o XMMHUHU Ha ypOBHE CpEIHEro oOIIero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepanumny, TpedboBaHUM K pe3ysibTaTaM OCBOCHMS
benepanbHO o0Opa3oBareiabHOI IPOrpaMMBbl CPEIHETO o011ero
obpazoBanusa(POIl COO), npencraBieHHbIX B PeaepanbHOM roCyJapCTBEHHOM
oOpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
yueOHOro mpenMera «XuMus» B 00pa3oBaTeNbHbIX Opranuzanusx Poccuiickoi
Qdenepanvy, peaTu3yIOMIUX OCHOBHBIE O0pa3oBaTEeNbHBIC MPOrPAMMBI, U
OCHOBHBIX TOJIOKeHU «CTpaterun pa3BuTUsi BocnuTanus B Poccuiickoit
Oenepanuu Ha nepuon 1o 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHST HAa YpOBHE YIIYOJNEHHOTO W3Y4YEHUsS 3aHMMAeT Ba)XXHOE MECTO B
CHUCTEME €CTECTBEHHO-HaydyHOro oOpa3oBanus ywamuxcsi 10-11 xmaccos.
N3yuenne mnpeaMmera, peanuzyeMoe B YCIOBUAX AU EpEHIIMPOBAHHOTO,
npoguiIbHOrO O00y4YeHMs, TMPU3BAHO OOECHeYuTh 00I11e00pa3oBaTEIbLHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBIMIYCKHUKOB IIKOJIBI, HEOOXOAMMYIO IS
ajanTalyyi UX K ObICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU B COLMYME, a TAKKE IS
OpOAOJKEHUsT O0y4YeHHs] B OpraHu3anusix npodeccuoHaJIbHOrO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBISETCA OJHON U3 NPUOPUTETHBIX AUCIUILINH.

B mporpaMme mno XuMHM Ha3Hau€HUE MpeaMeTa «XHUMUS IOJydaeTr
NOoApOOHYI0  MHTEpPIPETAalui0 B  COOTBETCTBUM C  OCHOBOIIOJATarOMIMMHU
nonoxkenusimu  GI'OC COO o B3auMOOOYCIIOBJIGHHOCTU IIeJIeH, COAep:KaHus,
pe3ynbTaToB OOyYeHHs] M TpeOOBAaHMN K YPOBHIO TMOJATOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEIYIOIIHME BBIMOJIHSAEMbIE MPOrPaMMON IO
XUMUU QYHKLIHHU:

e HH(OpPMALMOHHO-METOAMYECKAs, peadu3alnus KOTOpOM oOecrneyruBaeT
MOJIyYeHHE TPENICTABICHUS O IIeNIAX, COAEpKaHWHU, OOIIeH CcTpaTeruu
OoOy4YeHHMsI, BOCTIUTAHUS U Pa3BUTHs 00YyJaIONIUXCS CPEACTBAMU MIPEAMETA,
M3Yy4aeMoro B paMKax KOHKPETHOrO MpoQuIs;

e OpraHU3alMOHHO-IUIAHUPYIOIIA, KOTOpast npeaycMaTpuBaeT
OINpENIeTICHUE: NPUHIUIIOB CTPYKTYPUPOBAaHHMS M IOCJIEA0BATEIbHOCTH
U3Y4eHHUs] y4eOHOro marepuasa, KOJMYECTBEHHBIX M KauyeCTBEHHBIX €ro
XapaKTePUCTUK; MOAXO0J0B K (POPMHUPOBAHUIO COAEPKATEIHHOU OCHOBBI
KOHTPOJISI M OLEHKH OOpa3oBaTENbHBIX ITOCTHKEHHM OOYydYaroIuxcs B
paMKax HWTOTOBOM aTrTecTanuu B (GOpME €IUHOr0 TOCYJapCTBEHHOTO
’K3aMeHa M0 XUMUHU.

[Iporpamma aJig yriyOnE€HHOTO U3yYEHUS] XUMUU:



e YCTaHaBJIMBAET HWHBAPUAHTHOE MPEIAMETHOE COEp’KaHUe, 00s3aTeIbHOe
JUISL W3Y4YEHUST B paMKax OTACNIbHBIX MpOoQuiIei, mperycMaTpuBaeT
pacrpeenieHue U CTPYKTYpUpOBaHUE €ro Mo KjiaccaM, OCHOBHBIM
COJIEP>KATENbHBIM JIMHUSM/Pa3enaM Kypca;

e JA€T NpHUMEpPHOE pacHpeleieHrue Y4eOHOro BPEMEHH, PEKOMEHYeMOro
JUISl U3YYEHUS OTIEIbHBIX TEM;

e TMpeayiaraeT TMPUMEPHYIO TIOCIEAOBATEIBHOCTh HW3Y4YEHUS y4eOHOTO
Marepuaga ¢ Y4ETOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEKIPEAMETHBIX CBS3EH;

e J1a€T METOJUYECKYIO0 MHTEPIPETALUIO eI U 3a]a4 U3YYEHUs MpeaMeTa
Ha yrayOoa€HHOM ypOBHE C YUYETOM COBPEMEHHBIX IPHOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COAEPKATEIbHOW XapaKTEPUCTUKU
IUTAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOM 00pa3oBaTeIbHOM
IPOrpPaMMBbl CpEeIHETOo o011ero o0Opa3oBaHus (JIMYHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), @ TaKXKE€ C YYETOM OCHOBHBIX BHUJOB
y4eOHO-TII03HABaTENbHBIX ~ JACHCTBUN  0OOydaromierocs IO OCBOECHHIO
COJIEp KaHMsI PEeMETA.

[To BceM Ha3BaHHBIM MO3UIUSIM B IpOrpaMMe MO XHUMHUU IPEAYyCMOTpPEHA
NPEEMCTBEHHOCTh C OOy4Y€HHEM XUMHUHU Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBaHus. 3a TMpeaelaMd YCTAaHOBJIEHHOW MPOrpaMMoOil 1O  XUMHUU
00s13aTeNIbHON (MHBapUAHTHOM) COCTABIISIIONIEH COJEpKaHUs y4eOHOTo mpeamera
«XuMHs» OCTa€TCsi BO3MOXKHOCTh BBIOOpa €ro BapUAaTUBHOW COCTaBIISIONIEH,
KOTOpasi JIOJKHA OMPEAENSIThCS B COOTBETCTBUM C HAMPABICHUEM KOHKPETHOTO
npoduss 00yyeHusl.

B coorBercTBUM ¢ KoHUeNTyadbHbIMH TodoxeHusmMu PIrOC COO o
Ha3HAYCHUU IIPEAMETOB ©0a30BOro © YriIyOJE€HHOrO YpPOBHEH B CHCTEME
muddepeHIMpoBaHHOTO O0yYEHHS Ha YpPOBHE CPEIHEro oO0IIero oOpa3oBaHUS
XUMHUS Ha YpPOBHE VYIIYOJEHHOTO U3Y4YCHMs] HampaBie€H Ha pealu3aliuio
IPEEeMCTBEHHOCTH €  MOCIEAYIOUMM  JTaloOM  MOJYYEHUS  XUMHUYECKOIro
oOpa3oBaHUs B paMKaxX M3Y4YEHHUs CIECUHAIBHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX UCIUIUIMH B By3aX U OpraHu3alMsIX CPeIHEro npodeccuoHaIbHOTO
oOpa3zoBaHus. B 9Toll cBsI3M M3ydeHHUE MpeaMeTa «XHUMHUS» OPUEHTHUPOBAHO
NPEUMYIIECTBEHHO HAa  pacIIUpEeHUue U  yriayOJeHue TEOpeTUYECKOH U
MPAKTUYECKON MOITOTOBKH O0YYaIOMUXCs, BEIOPABIINX OMPEASIEHHBIA MPODUITH
0o0y4eHUs, B TOM YHCJI€ C IEPCIEKTUBOM MOCIEAYIONIEro MOTyYeHUs] XUMUYECKOTO
oOpa3oBaHus B opranuzanusx npodeccruonaibHoro oopasoanus. Hapsiay ¢ atum,
B cBere TpeboBanuit GI'OC COO k mIaHUpyeMbIM pe3yiabTaTaM OCBOCHHUS
dbenepanpHOil 00pa30BaTENbHON MPOTPAMMBI CpeAHEro o0mero o0pa3oBaHUs
u3ydeHue Tmpeamera «XUMHUS» OPUCHTHUPOBAHO TaKXKe Ha pelIeHue 3ajay



BOCIIUTAHUS M COILMAJILHOTO PAa3BHTHS OOYyYaromuxcs, Ha (GOpMUPOBAHUE Y HUX
OOIIEMHTEIIEKTYaJbHBIX YMEHHM, YMEHHUI palMoHalIM3aluil y4eOHOro Tpyaa u
0000IIEHHBIX  CIOCOOOB  JICSITCIIBHOCTH, HWMCIOIIMX  MEXIUCITUTIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocTaBisomUMHA TIpeaMeTa «XUMUS» Ha YPOBHE YIITYyOJIEHHOTO H3yYCHHS
ABJISIIOTCSL  YIUIyOJN€HHbIEe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumusi». [Ipu ompeneneHun MoaX0/I0B K OTOOPY U CTPYKTYpPHOM
OpraHu3allii COACP)KAaHUS OTHUX KYpPCOB B MPOrpaMMe IO XHMHHU 32 OCHOBY
npuHAThHl nojoxkeHuss ®I'OC COO o paznuuusax 0a3oBoro u yriayoJEHHOTO
YPOBHEW M3yUYeHUs MPEAMETA.

OcHoBy copepkanus KypcoB «Opranumdeckas xumus» u «OO0mas u
HEOpraHWYECKas XHUMHs» COCTaBIISICT COBOKYITHOCTh TIPEIMETHBIX 3HAHUA U
YMEHUH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3y4€HHUs MpeaMera. DTa cCUcTema
3HAHUM TMOJy4YaeT ONpeneIEHHOE TEOPETHUECKOe OTOJHEHHE, IO3BOJISIONIEE
OCO3HAHHO OCBOWTH CYIIECTBEHHO OONBIIHI 00BEM  (PaKTOIOTHUECKOTO
Mateprana. Tak, Ha YrIyOJIEHHOM YpOBHE HW3y4YCHHs IMpeaMeTa oOecredeHa
BO3MOKHOCTh 3HAUUTEIBHOTO YBEIWYEHUS O0bEMA 3HAHUH O XUMHYECKHUX
AJIEeMEHTaX U CBOMCTBAaX UX COCAWHEHUN HAa OCHOBE PACIIMPEHUS U yriayOieHUs
NIPEICTABIICHUN O CTPOCHHH BEIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX
NIPOTEKAHMS PEaKIUi, pacCCMAaTPUBAEMBIX C TOYKU 3PCHUS XUMUYECKOH KHHETHKHU
U TepmoauHamuku. W3yueHue mnepuoamueckoro 3akoHa u Ilepuogmueckoit
CUCTEMBl ~ XMMHYECKHUX  DJIEMEHTOB Oazupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAHWYECKUX TPEACTABICHUSIX O CTPOCHUHM aTOMa. X UMHUYECKasl CBS3b
OOBSACHSCTCS C TOYKH 3PEHUS YHEPTeTUICCKUX M3MEHEHUH pu e€ 00pa3oBaHUU U
pa3pyllieHnH, a TaKXKe ¢ TOYKH 3PEHHs] MEXaHHW3MOB e€ oOpazoBanHus. M3yueHue
TUTIOB ~ pEaKkiuid  JomonHseTcs  (GOpMHpPOBAHUEM  MPEACTABICHUH 00
ANEKTPOXUMHUYECKUX MPOIECCaxX M AJICKTPOIU3E PACIIABOB U PACTBOPOB BEIIECTB.
B kxypce opraHmdeckoil XUMUW NMPHU PACCMOTPEHUHM PEAKIIMOHHON CITOCOOHOCTH
COCJIMHEHU ynemnsieTca oco0oe BHUMaHUEe BompocaM 00 AJIeKTPOHHBIX dddekrax,
0 B3aMMHOM BJIUSTHUY aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIni.

Ocoboe 3HaueHWE WMEET TO, YTO Ha COIEpKAHHUE KypCOB XHUMHH
yrayOaE€HHOTO YPOBHS U3YyUYEHHUS JIJIs1 KJIIACCOB OIpPEAeIEHHOro Npouist (TJaBHbIM
o0pa3oM Ha UX CTPYKTypy M XapakTep JONOJHEHHM K oOlel cucreme
NPEIMETHBIX 3HAHWH) OKAa3bIBAIOT BIMSHHUE CMEKHBIE TIpeaMeThl. Tak, HampuMmep,
B COJICp’KaHUM MPEIMETa ISl KJIACCOB XUMUKO-(U3UYECKOro npoduis 0oJbiioe
3HaueHHWE OYIyT MMETh 3JIEMEHThl yueOHOro marepuaina mo obmei xumuu. [Ipu
U3Y4YCHUH TpeIMeTa B JAaHHOM CiIy4yae akIeHT OyJeT cielaH Ha OOUIHOCTH
METOJIOB MO3HAHMSI, OOIIHOCTh 3aKOHOB M TEOPUIl B XMMHUU U B (DU3UKE: aTOMHO-
MOJICKYJIsIpHast Teopusi (MOJEKyJsipHas Teopus B (PU3MKE), 3aKOHBI COXPAHCHUS



Macchl M DHEPruH, 3aKOHbl TEPMOJMHAMHKHU, 3JIEKTPOJIU3a, MPEACTABICHUS O
CTPOEHHUU BEILECTB U JPYroe.

B TO e BpemMsa B COIEpKAHUM NpeIMeTa Uil KJIacCOB XHMMHKO-
Ounonornyeckoro nmpoduist OOoNbIINKA yAeTbHBIA BeC OyleT MMETh OpraHuyYecKas
xumusi. B 3TOM cioydae mpenocTaBisieTCs  BO3MOXHOCTh — JJisi  Oosee
OOCTOATEIBHOI'O  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluyd  KJIETKH  Kak
OMOJIOrMYECKON CHUCTEMBbl, B COCTaB KOTOpPOM BXOAST, K MpHUMEpPYy, TaKHue
CTPYKTYPHbIE€ KOMIIOHEHTBHI, KaK JIMOUAbL, OEJIKH, YIJIEBOJbl, HYKJIECHUHOBbHIE
KUCHOTHl U Apyrue. [Ipm 3ToM 3HaHUS O cOCTaBe M CBOMCTBAaX MpeACTaBUTENEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIy)KaT OCHOBOM [UJIi W3YyYEHHS
CYILIHOCTH IPOIECCOB (DOTOCHHTE3a, AbIXaHUS, TUIIEBAPEHUSI.

B mumane ¢dopmupoBaHHS OCHOB HAy4YHOIO MHUPOBO33PEHUS, OCBOCHHS
00I1eHay4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOr0 IPUMEHEHUS HAYUHBIX
3HaHUU H3ydYeHHe MpenMera «XHUMHs» Ha YriayOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS34X C YYEOHbIMH MpEAMETaMH, BXOJAIIMMU B COCTaB
OpeIMETHbIX oOnacteil «EcTecTBEHHO-Hay4yHbIE NpeaMeThl», «Marematuka u
uHpopMaTuKa» U «Pycckuil A3bIK U IUTEpATypay.

[Ipn u3ydeHun ydeOHOro mnpeamera «XUMHs» Ha YIIIYyOJEHHOM YpPOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O U CpelHero oduiero odpazoBanus (Ha 0a30BOM
YPOBHE), 3a7aueil IepBOCTENEHHOW 3HAYUMOCTH SIBISETCS (POPMHUPOBAHUE OCHOB
HayKM XUMHUHU Kak O00JIaCTU COBPEMEHHOIO €CTECTBO3HAHUS, IPAaKTHYECKOM
NEATENbHOCTH YEJI0BEKA U OJHOI0 U3 KOMIIOHEHTOB MUPOBOM KYJbTyphl. Pemenue
3TOM 3aJauyd Ha YIUIYOJIEHHOM YPOBHE M3YYEHHMsS NpeIMeTa Mpeanoaraet
pean3aluIo TaKuX LeJeH, Kak:

e (opMUpOBAaHME TMPEACTABICHUI: O MaTEpPUAILHOM €IMHCTBE MUDPA,
3aKOHOMEPHOCTSIX M ITO3HABAEMOCTH SIBIEHUI MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK M €€ Benyllell poau B oOecrneyeHuun
YCTOWYMBOI'O  pa3BUTUS  YEJIOBEYECTBA: B  pEIIEHUH  Ipoliem
HKOJIOTMYECKOM, SHEPTETUYECKON M MUILEBOM 0€30IaCHOCTH, B Pa3BUTHUU
MEANLMHBI, CO3IaHUH HOBBIX MaTE€PUAJIOB, HOBBIX HCTOYHHUKOB YHEPIUH, B
00€ecreyeHnu palrMoOHAIBHOIO MPUPOAONOIb30BaHUs, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI M OOILIEH KyJbTYypbl YEJIOBEKa, a TAKKE IKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOLIEHHS K CBOEMY 3/J0POBbIO M PUPOIAHOMN CPELE;

e OCBOCHME CHCTEMBl 3HAHWM, JIEKAIMUX B OCHOBE XUMHUYECKOU
COCTaBIIAIOIIECH €CTECTBEHHO-HAYYHOU KapTUHBI MUpa: (PyHIaMEHTAIbHBIX
NOHATUH, 3aKOHOB W TEOPUM XUMHUHU, COBPEMEHHBIX NPEICTABICHUNA O
CTPOEHMM BELIECTBA HA pPa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAaJMOJEKYJISIPHOM, O  TEPMOJMHAMHYECKHX H
KMHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHUYECKUX pPEAKUUH, O



XUMHUYECKOM PaBHOBECHH, PACTBOpaX M AUCIEPCHBIX CUCTEMaxX, 00 00IIMX
HAYYHBIX IPUHIUIIAX XUMUYECKOTO IPOU3BOJICTBA;

dhopmMupoBaHue y 00yJarIIMXCs OCO3HAHHOTO IMOHUMAaHMUSI
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHMHYECKMX 3HAHUN 71 OOBACHEHUS
KJIFOUEBBIX MJIEM W MpOoOJEM COBPEMEHHOW XUMHH, JJisl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJIICHUW, UMEIOIUX €CTECTBEHHO-HAYYHYIO MPUPOLY;
I'PAMOTHOTO PEIICHUS MPOOIeM, CBA3aHHBIX C XUMHEH, ITPOrHO3UPOBAHUS,
aHaIM3a ¥ OIICHKM C ITO3UIIMH SKOJOIrMYECKOM 0€30IMacCHOCTH ITOCIEICTBUM
OBITOBOM W TPOU3BOJICTBEHHOM JEATEILHOCTH YEJIOBEKa, CBA3AHHOW C
XUMUYECKUM  IIPOM3BOJICTBOM, HCIIOJIb30BaHUEM U  IepepadoTKOn
BCIIECTB;

yriyoJieHue  TpEeACTaBICHHMM O  HAydyHbIX  METOJlaX  MO3HaHUS,
HEOOXOIUMBIX [JIi TPUOOpPETEHHS] YMEHHM OpHEHTHPOBATHCS B MHUpPE
BEIIECTB U OOBSICHEHUS XUMHUUYECKHX SBJICHHH, HMEIOIINX MECTO B
MIPUPO/IE, B MPAKTUUECCKON AEATEILHOCTH U MOBCEAHEBHOM KU3HU.

B murame peammzamuy TepBOOYEPENHBIX BOCHUTATENBHBIX M Pa3BUBAIOIINX
(GYHKIMIA TEIOCTHOW CHCTEMBI CPEIHEro oO0Imero oOpa3oBaHHS NPHU H3YUYECHUHU
npenMera «XuMUA» Ha yIIYOJIEHHOM  YpOBHE OCOOYIO  aKTyallbHOCTh
NpUOOpETAIOT TaKUE LIETHN U 3a/1a4H, KaK:

BOCIIUTaHUE YOSKIEHHOCTH B TI03HABAEMOCTH SIBIICHWHA TPUPOJIBI,
YBOKEHHS K TIpOIleCCY TBOpUYECTBA B O0JaCTH TEOPETHUYECKUX M
MPUKJIAIHBIX HCCJIEAOBAaHUM B XUMHUH, (POPMHpPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIET'0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

pa3BUTHE MOTHBAIlMM K OOYYECHHIO M TIO3HAHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIKO U CaMOBOCIIUTAaHUIO  HAa  OCHOBE  YCBOCHHS
00111eUeIOBEYECKHUX IIEHHOCTEMH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTCIIEKTYATHHBIX M TBOPUYECKUX
criocoOHOCTEeM oOywarommuxcsi, (popMHUpOBaHHE Yy HHUX CO3HATEIHHOTO
OTHOIIIGHUSI K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHMUIO Kak
YCIIOBHIO YCTIENTHOW MPOdeCCHOHATBHONW M OOIIECTBEHHOMN JIeATETLHOCTH,
OTBETCTBEHHOTO OTHOIIICHHUS K CBOEMY 3J0POBBIO M TOTPEOHOCTH B
310pOBOM 00pa3e KU3HH;

dbopMupoBaHHEe YMEHHMH M HAaBBIKOB Pa3yMHOrO IIPUPOJIOINOIH30BAHUS,
pPa3BUTHE IKOJIOTHUECKOU KYJIbTYPHI, TPHOOPETEHHE OIbITA OOIECTBEHHO-
MOJIE3HOM PKOJIOTHYECKOMN JIEITCIbHOCTH.

OO1mee 9nCIIO YacoB, MPEAYCMOTPEHHBIX JIJISl M3yUEHUS] XUMUU Ha YTIyOJICHHOM
YpOBHE cpenHero obimiero obpasoBanusi, cocrapiser 204 dacoB: B 10 kimacce —
102 gaca (3 yaca B Hezpento), B 11 kinacce — 102 vaca (3 yaca B HeJIemI0).



COILEPKAHUE OBYYEHUA
10 KIIACC

OPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBBI OPraHMYECKON XMMMH.

[Ipenmer W 3HaYeHHE OpPraHUYECKOW XHWMHUH, MPEICTABICHUE O
MHOrooOpa3uy OpraHnYeCKUX COETMHEHUM.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI. BasleHTHblE BO3MOXXHOCTM aToma yriaepojaa. XHMHYECKas CBA3b B
OPraHUYECKUX COEAMHEHMAX. Tumbl THOpUAM3aLMM aTOMHBIX opOuTanei
yriepoaa. MexaHu3Mbl 0Opa3oBaHUsI KOBAJICHTHOU CBsI3U (OOMEHHBIN U IOHOPHO-
aKLENTOpHbIA). TUNBl NEpEeKpbIBAHMS aTOMHBIX OpOUTaneil, ©- W T-CBS3U.
Onunapnasi, 1BOMHas U TpoiHas cBs3b. CrocoObl pa3pbiBa CBA3EH B MOJIEKYJax
opranudeckux BemiecTB. [loHsiTHe O CBOOOMHOM panaukaine, Hykieohuiae Hu
anekTpodure.

Teopust crpoeHuss opraHudeckux coeauHeHnnii A.M. byrtnepoBa wu
COBPEMEHHBIE TIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHUE TEOPUH CTPOCHHUS
OpPTaHUYECKUX COelMHEHUH. MOoneKkynspHble H  CTPYKTypHble  (POPMYIIBI.
CtpykTypHble (OpMyNbl pa3au4HbBIX BHUAOB: pa3BEPHYTas, COKpaliEHHas,
ckenerHas. M3omepusi. Buubl u3zomepuu: CTpyKTypHasi, NpPOCTPAHCTBEHHAs.
OnexkTpoHHbIe A(Q(HEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIM
U Me30MepHBIN (D PEKTHI).

[IpencraBnenne o KiaccupuKaluu opraHuyeckux BemiecTB. [loHATHe 0
bynkuronanbHo rpymnmne. ['omonorus. ['omonornyeckue psapl. CucreMaruyeckast
HOMeHKIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbIE Ha3BaHUS
OTJIENbHBIX MTPEICTABUTEIIECH.

Oco0eHHOCTH W Kjaccu(UKanuss OpraHuyeckux peakuuid. OKHUCIUTETbHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUHA B OPraHUYECKON XUMUHU.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHMsI BELIECTB M HUX IPEBpaIlCHMIA:
O3HAaKOMJIEHHE C O00pa3laMy OpraHWYeCKHX BEIIECTB W MaTepualamMd Ha HUX
OCHOBE, OMbITHl IO NPEBPALIECHUIO OPraHUYECKUX BEUIECTB MpPU HArpeBaHUU
(mnaBneHue, OOYIJIMBaHWE W TOPEHHE), KOHCTPYUPOBAHHE MOJENIEH MOJEKYI
OpraHUYECKHUX BEILECTB.

YriaeBoaopoasbl.

Ankanbl. 'oMmonoruueckuii psijy ankaHoB, ooOmas Gopmyiia, HOMEHKIATypa H
M30MEpHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI alKaHOB, SP°-
ruOpUaU3aus aTOMHBIX opOWTanel yriepoja, o-cBsi3b. Du3mveckne CBONCTBA
AJIKaHOB.



XUMHUYECKHE CBOMCTBA aJIKaHOB: pEAKUMU 3aMEIIeHUs, H30MEpU3aluH,
JNErUAPUPOBAHMS, IUKIN3ALNY, TUPOJn3a, KpeKuHra, ropenus. IIpencraBinenue o
MEXAHU3ME PEaKIUi PaAUKaIbHOIO 3aMEIECHHUS.

Haxoxnenue B npupoze. CriocoObl NONyYEHUs U TPUMEHEHUE ATKAHOB.

Huknoankanel. OOmwas ¢popmyna, HOMEHKIaTypa U uzomepusi. OcoOeHHOCTH
CTPOCHMSI M XMMMYECKHX CBOMCTB MaiblX (UMKJIONPONAaH, IHUKIOO0yTaH) U
OOBIYHBIX (IIUKJIOTICHTAH, IMUKJIOTEeKCaH) IMUKI0aTKaHoB. CrocoObl MOMYYEHUS U
NPUMEHEHUE [IUKI0ATKAHOB.

Ankenbl. ["'omosiorudeckuil psii ajJikeHoB, o0miast ¢hopmylsia, HOMEHKJIATypa.
DIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOGHHE MOJEKYl alKEeHOB, SP’-
ruOpuan3anys aTOMHBIX OpOuTanei yriepoja, 6- U m-cBA3u. CTpyKTypHas
reoMerpuueckas (IUC-TpaHc-) u3oMepus. DH3MUECKHME CBOKMCTBAa AlIKCHOB.
XHWMHUYECKHE CBOMCTBA: PEAKIMHU MPUCOCAUHEHHUS, 3aMEIICHUS B O-TIOJIOKECHHE
Ipy ABOMHOM CBSI3U, MoAuMepu3auuu U okucieHus. [IpaBuno MapKoOBHHKOBA.
KauecTBeHHBIE peakiny Ha TBOMHYIO CBsI3b. CrOCOOBI MOMYYSHHUS U TIPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukaius ankaaueHoB (CONpsKEHHbIE, N30JIUPOBAHHBIE,
Kymyaupoganusie). OcOOEHHOCTHU AJIEKTPOHHOI'O CTPOEHUS U XMMHUUYECKHUX CBOMCTB
CONPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-pucoenuuenune. Ilommumepusanus
conpsKEHHBIX TueHOB. CrocoObl MOTy4YeHHs U IPUMEHEHUE aJIKaIuEHOB.

Anxunbl. ['oMonoruyeckuii psj alkuHOB, 001as ¢popMyina, HOMEHKIATypa U
U30MepUsl. DINEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKUHOB, SP-
rudpuau3anys aTOMHbIX opOuTaneil yriepona. dusmyeckue CBOWCTBA AJIKUHOB.
XUMHUYECKHE  CBOMCTBA:  PEAKUMW  NPUCOCAUHEHUS,  JTUMEpU3aluu U
TpUMEpHU3aluu, OKUcIeHN. KUCIOTHBIE CBOMCTBA aIKNHOB, UMEIOIINX KOHIIEBYIO
TpOWHYIO CBs3b. KauecTBeHHBIEC peaKIiK Ha TPOHHYIO CBsA3h. COCOOBI MONMy4YeHUS
Y IPUMEHEHHUE ATIKUHOB.

Apomaruueckue yriieBogaopoasl (apensl). ['omonorumyeckuid psii apeHOB,
oOmrast popMyina, HOMEHKIATypa U U30MEpHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJEKYyJbl OeH3oma. DU3nMYecKre CBOICTBA apeHOB. XUMUYECKHUE
CBOMCTBa O€H30J1a ¥ €ro TOMOJIOT0OB: PEAKLIUH 3aMEIIeHUS! B OEH30JbHOM KOJIbIIE U
YTJIEBOJIOPOJHOM PpAMKAJE, PEAKUUU NPUCOCIWHEHUS, OKHCIEHUE TOMOJIOTOB
oenzona. IlpencraBienne 00 OpPUEHTUPYIOIIEM JEUCTBUM 3aMECTUTENCH B
OCH30JbHOM KOJbIIE HA TMPUMEpPE aJKWIbHBIX pPAIUKaIOB, KapOOKCUIHHOM,
TUAPOKCUIBHOM, aMUHO- W HUTPOTPYIIbI, aTOMOB rajaoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoia. [Tomumepuzanus crupona. CrnocoObl moaydyeHus u
IPUMEHEHUE apOMAaTUYECKHUX YTIIEBOJLOPOIOB.

[Tpupoausiii ra3. [lonytHeie HedTsiHBIE Ta3bl. HeTh U €€ mpoucxoxaeHue.
Kamennslil yronp U npoayKThl ero nepepadorku. CrocooOsl nepepaboTku HeQTH:



MEPEroHKa, KPEKUHT (TEPMHUYECKUM, KATAIUTHUYECKUN), PUPOPMHUHT, TUPOIIU3.
[IponykTel mepepaboTku HEDTH, UX TPUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.

I'eneTnyeckas CBSI3b MEXKY pa3IMYHBIMU KJIACCAMU YTII€BOJIOPOJIOB.

DJEKTPOHHOE CTPOCHHE TaJOr€HIIPOM3BOIHBIX YIJIEBOAOPOAOB. Peakiuu
3aMelIeHusT TajJoreHa Ha TUIPOKCOTPYINY, HUTPOrPYINNy, I[MAHOTPYIIILY,
aMmuHorpymnmy. JleiicTBue Ha TrajJOreHNpOU3BOJHBIE BOJHOIO W CHUPTOBOrO
pactBopa Mmi€noyu. BzauMopeicTBHEe OUraioreHalKaHOB C MAarHUEM M IIMHKOM.
[TonsTue 0 METAJUIOOPTaHUYECKUX COCIUHEHMUSX. Hcnonp3oBanue
raJOreHIIPOU3BOIHBIX YTJIEBOJOPOJIOB B OBITY, TEXHHKE W TPU CHHTE3E
OpraHUYECKUX BEUIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YyUYEHHsS] BEHIECTB M HX NPEBpalICHUN:
u3y4yeHrue (PU3NUYEeCKUX CBOWCTB YriI€BOJOPOJOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakIuii yrieBOoJAOpPOAOB Pa3IMYHBIX KJIacCoB (oOeciBeurBaHUE OpPOMHON WU
WOJHON BOJIbI, pacTBOpa IE€pMaHraHaTa Kajusi, B3aUMOJICHCTBUE alleTWJIEHA C
aMMUAYHBIM pacTBOpoM oOkcuma cepedpa(l)), kadecTBeHHOE OOHaApyKEHHE
yriepoja ¥ BOJOpPOJIa B OPraHUYECKUX BEILECTBAX, IOJIYYEHUE OHTUICHA U
U3y4YEHHE €ro CBOMCTB, O3HaKOMJieHHE C KojulekuusMu «Hedtb» u «Yromwy, ¢
oOpasllaMl TUIaCTMAcC, KaydyKOB M PE3UHBI, MOJEIMUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB U rajOT €HIPOU3BOAHBIX YIIIEBOJIOPO/IOB.

Kucsopoaconep:kamnue opranndecKue coeJMHEHU.

[IpenensHbie omgHOoaTOMHBIE CcnUpTH. CTpoeHHME MOJeKyl (Ha MpuUMepe
MEeTaHoJla M dTaHona). ['omonorumueckuit psm, obmas Qopmyna, u3zoMepus,
HOMEHKJIaTypa ©  kiaccupukanua. Dusznueckue CBONCTBA  IPEAENIbHBIX
OJIHOATOMHBIX CIUPTOB. BomopoaHble CBS3M MEXAYy MOJIEKyJIaMH CIUPTOB.
XUMHUYECKUE CBOKMCTBA: pEaKIMK 3aMENICHMs, JIeTUJparalid, OKHUCJICHUS,
B3aUMOJICHCTBHE C  OpPraHMYECKUMU U  HEOPraHMYECKUMH  KHCIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eiCTBHE 3TaHOJIAa U METAHOJIA
Ha opraHu3Mm uenoBeka. CrnocoObl MONTy4YEeHUsT M TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Tpocteie a¢upsl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (HU3UUECKUX U
XAMHUYECKHX CBOMCTB.

MHOroaToMHbI€ CIUPTHI — STWICHIVIMKOAb W TriulepuH. Ddusznueckue u
XMMHYECKUE CBOMCTBA: PEAKIIMU 3aMEIICHUS, B3aUMOJICHCTBUE C OPTraHUYECKUMHU
U HEOPraHMYECKHUMHU KHUCJIOTaMHU, KAayeCTBEHHAasi peaklydsd Ha MHOTOAaTOMHBIE
criupthl. [IpencraBienue o mMexaHuU3ME peakiuil HYKICO(QUIBHOrO 3aMElleHUSI.
JletictBe Ha opranu3M dYenoBeka. CrocoObl TMOJy4YeHUS W TNPUMEHEHHUE
MHOT'OATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BJIUSHUE TUIPOKCOTPYIINbI U
oenzonbHOro sAnpa. dusmueckue cpoiictBa ¢eHona. OCOOEHHOCTH XUMHUYECKUX



cBoMCTB (enona. KauyecTBeHHble peakuuu Ha QeHod. TokcuuHOCTh (eHona.
CrniocoObl monydenust v npuMenenue penona. denondpopmanpaeruinas cMoia.

KapOonunbHble COeTMHEHHS — allbJIETUIbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWIBHON Tpymnmbl. ['OMonornyeckue psijapl aabIAErua0B U KETOHOB, 00IIas
dbopmyna, uzoMepus U HOMEHKJaTtypa. DuU3MUEecKHe CBOWCTBA albJIETUIOB U
KETOHOB. XUMHUYECKHE CBOMCTBA  ajbJE€TUJIOB W  KETOHOB:  PEaKUUH
npucoenrHeHusa. OKUCIEHUE albJeruoB, KAYECTBEHHBIE PEAKIIMU HA aJIbJETU/Ibl.
Cnoco0bI moNy4eHus: ¥ MPUMEHEHUE albJETHI0B U KETOHOB.

OIHOOCHOBHBIE TMpe/eIbHbIe KAPOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. 30Mepust 1 HOMeHKIIaTypa. Pu3nyeckue cBOMCTBa
OJTHOOCHOBHBIX TPEACIbHBIX KapOOHOBBIX KHUCJIOT. BOMOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKHE CBOMCTBA: KUCIIOTHBIE CBOMCTRA,
peakuus HTepuPUKaLUU, PEAKIUU C YYaCTHUEM YIJIEBOJOPOAHOIO pajauKaia.
Oco0eHHOCTH CBOMCTB MypaBbUHOW KHUCHOTHL. [loHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIOT — CJIOXHBIX 3dupax. MHOrooopasne KapOOHOBBIX KHCIIOT.
OCcOOEHHOCTH CBOWCTB HENPENENbHBIX M aPOMATHYECKHX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KHUCIIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpencTtaBurenu BBICIIUX
KapOOHOBBIX KHCIIOT: CT€apUHOBAas, NAJIbBMUTHHOBAsS, OJEHUHOBAS, .JUHOJEBAS,
NuHOoNeH08as KUCIoThl. CrocoObl MOIYYeHUs] U NPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upbl. ['oMmonoruueckuii pan, obuias ¢opmysna, U30OMEpHUS H
HOMEHKJIarypa. Du3znueckue M XHMMHYECKHE CBOWCTBA: THAPOJIU3 B KHCIOW U
HIETIOYHOU Cpee.

XKupsl. Ctpoenue, puU3NUecKUEe U XUMHUYECKUE CBOWCTBA XKUPOB: TUAPOIU3 B
KHUCJION M 1IesI09HoM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKU
HEIpEeAEIbHBIX JKUPHBIX KACIOT. JKupsl B pupoze.

MpbL14 KaK CONM BBICIINX KapOOHOBBIX KHCIIOT, MX MOIOIIEE ICHCTBHE.

OOuras xapakTepucTuka yriaeBojoB. Knaccudukanus yrieBomos (MOHO-, qu-
U ToiMcaxapujibl). MoHocaxapubl: TJIOK03a, (PpykTo3a, TajlakTo3a, puodo3a,
ne3okcupu6o3za. dusndeckue CBOMCTBA U HaxoxkaeHHe B npupoae. DoTocuHTes.
XUMHYECKHE CBOMCTBA IITIOKO3bI: PEAKIIMU C YHACTHUEM CIIMPTOBBIX U aJIbJIETUIHOU
IpYI, CIOUPTOBOE M MOJOYHOKHCIOE OpokeHue. IIpumeHeHue TIIIOKO3bI, €€
3HAYECHHUE B KU3ZHEACATEIbHOCTH OpraHu3Ma. J(ucaxapuapl: caxaposa, MajabT03a U
nakto3a. BoccTaHaBiuBarolive U HEBOCCTAHABIMBAIONIME AUcaxapuabl. ['uaponns
nucaxapunos. Haxoxaenue B npupoae u npuMmeHenue. [lonucaxapuapl: kpaxmann,
IVIMKOTEH W 1eunono3a. CTpoeHHEe MaKpOMOJEKYJl Kpaxmana, IJIMKOTeHa U
HEeUIt0I03bl.  PU3MUECKUME CBOMCTBA Kpaxmana M LEJUI0I03bl. XHUMHUYECKHUE
CBOMCTBA Kpaxmaja: TMAPOJIU3, KAYECTBEHHAas Peakius ¢ HOAOM. XUMHUYECKHUE
CBOMCTBA IIEJUTIOJIO3BI: TUAPOIU3, MoydeHue 3(pupoB 1emiono3sl. [lorstue 06
HCKYCCTBEHHBIX BOJIOKHAaX (BHUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbI M3YUYCHHS BEIIECTB W MX IPEBpaIlcHUM:
PacTBOPUMOCTD PA3JIUYHBIX CIIUPTOB B BOJE, B3aUMOJEHCTBUE ATAHONA C HATPUEM,
OKHCIIEHHE STUJIOBOTO CIHMPTA B aJIbJIETU] HAa PACKAJIEHHOW MEIHOW MPOBOJIOKE,
OKHCIIEHUE ATUJIOBOTO CHOUPTA JUXPOMATOM Kalivsi (BO3MOXXHO HCIIOIb30BaHUE
BUJICOMATEpPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJeTUAbl (C THIAPOKCUIOM
muammuncepebpa(l) u  rugpokcupom  menu(ll)), peakuus ramiepuHa ¢
rugpokcuaom Menu(ll), xumMuyeckue CBOIICTBa pacTBOpA YKCYCHOM KHCIIOTHI,
B3aUMOJICHCTBHE pacTBOpa TJIIOKO3bI ¢ rujgpokcugoM meau(ll), B3aumonericteue
KpaxMajia C MOJIOM, PEIICHHE SKCIEPUMEHTANbHBIX 3a7a4 1mo TeMaMm «CrhupThl U
denomnbr», «KapooHoBbIE KUCTOTHI. CIOXKHBIE YPUPBD.

A3oTcoaep:Kalue OpraHnyecKue coenHeHH .

AMUHBI — OpTaHUYECKUE MPOU3BOJIHbIE aMMHaka. Knaccudukaius aMUHOB:
anudaTuyeckue M apoMaTHYECKHE; TIEepPBUYHbIE, BTOPUYHbIE M TPETUYHBIC.
Crtpoennie monekyn, obmas (opmyiia, U30MepHUsi, HOMEHKIATypa U (U3NYECKHE
CBOMCTBA. XMMHUYECKOE CBOWMCTBA aMn(PaTHUECKHNX aMHUHOB: OCHOBHBIE CBOMCTBA,
AJKWIMPOBAHKUE, B3aNMMOJCHUCTBUE NEPBUYHBIX AMHUHOB C a30THCTOM KHCIIOTOM.
Conu ankuaaMMOHMUS.

AHWIMH — TpPEACTaBUTE]Ib aMUHOB apomaTudeckoro psana. CrTpoeHue
aHuiauHa. B3anMHOeE BiMsIHUME TPYIN aTOMOB B MoJIeKyJsie aHwinHa. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHwinHA. KauecTBeHHBbIE peakiiuu Ha aHWIMH. CrocoObl
NOJTy4YEeHHs] M TNpUMEHeHue anudaruyeckux aMuHOB. [lonmyueHue aHwiIMHA U3
HUTPOOEH301A.

AmuHokucnotel. HomeHnknarypa u nzomepusd. OTAeNbHbIE TPEACTABUTENN Ol
AMUHOKHUCJIOT: TJIMIUH, aJdaHuH. @Ou3nueckue CBOWCTBA aMUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA AaMHUHOKHUCJIOT Kak aM(OTEpHBIX OpPTaHMYECKHUX
COCIMHEHU, peaKIys TMOJUKOHICHCAINA, OO0pa3oBaHUE TMENTUIHON CBS3H.
buonoruueckoe 3HaueHrne aMUHOKUCIOT. CUHTE3 U TUIPOJIA3 TENTUIOB.

benku kak mnpupomHsie monumephl. [lepBuuHasi, BTOpUYHAs U TPETUYHAS
CTpYKTypa OenkoB. XUMHUYECKHE CBOMCTBAa OCJIKOB: THUIPOJIU3, AeHATypaius,
KauyeCTBEHHBIE PEaKIIUU Ha OCTKH.

OKCMEPUMEHTAIbHBIE METOJbl W3YUEHHS] BEIIECTB U HX NPEBpallCHUN:
pacTBOpeHHe O€lIKOB B BOJE, JeHATypalus OENKOB MpPU HArpeBaHUM, LIBETHHIC
peakuuu Ha O€NKH, pelIeHHWEe OKCIEPUMEHTAJIbHBIX 3aJad 10 TeMaM
«A30TcoaepKalue OpPraHUYECKUE  COCIUHEHHS» U «Pacrno3HaBaHue
OPTraHUYECKUX COCAUHECHUIN.

BricokoMoieKyIsIpHbIE COCUHEHMS .

OCHOBHBIE TOHATUS XUMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIUMEPU3AINU, CPEAHSS MOJICKYIISIpHAs



Macca. OCHOBHBIE METO/Abl CHUHTE3a BBICOKOMOJICKYJSAPHBIX COCAUHEHUNH —
MOJIMMEPHU3ALIMS U TIOJTMKOHICHCAITHS.

[Tonmumepubie wmatepuansl. [lmactMacchl  (MOMMATUIICH, TOJUIIPOIIMIIEH,
NOJIMBUHUIIXJIOPU, TOJUCTUPOJ, MOJIMMETUIMETAKpWIAT, MNOJUKApOOHATHI,
noavdITWIeHTepedTanar). Y Twin3anus 1 nepepadoTka miacThka.

DNacTOMEpHI: HATypaJIbHBIN Kay4yK, CUHTETUYECKHUE Kay4qyKu
(OyTamMeHOBBIHN, XJIOPONPEHOBBIN, U30MPEHOBBIN) U CHIIMKOHBI. Pe3nHa.

Bonokna: HaTypanbHble (XJIONOK, MIEPCTh, MIENK), HCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETHYECKUE (KallpOH U JIABCAH).

[Tonumepsl CHELHAIBHOTO Ha3HA4YEHUs (TeduioH, KeBJap,
AIEKTPOIPOBOIAIINE TTOIUMEPHI, OMOpa3araeMble OTUMEPHI).

OKCIEPUMEHTAIbHBIE METOJIbl M3YyUYE€HHUS BEIIECTB W MX IMpEBpaIlCHUN:
O3HaKOMJIEHHE C o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKoB, pEIlEHHE ODKCIEePUMEHTANIbHBIX 3aJau 1o Teme «Pacro3HaBanue
MJIaCTMACC U BOJIOKOH.

Pacuérnble 3anaun.

Haxoxnenue MosekynsipHOH (QOpMyNbl OpPraHMYECKOro COEAMHEHUs IO
MacCOBBIM JOJISIM 3JIEMEHTOB, BXOJAIIUX B €ro COCTaB, HaXOXKICHUE
MOJIEKYJISIPHOM  (POPMyJIbl  OpPraHMYECKOro COEAMHEHUs Mo Macce (00BEMY)
MPOJIYKTOB CTOpaHus, MO KOJWYECTBY BellecTBa (Macce, 00bEMY) MPOMYKTOB
peakiMu W/WIM HCXOIHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYPHOU (HOpMYJIbI
OpPraHUYECKOrOo BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIM CIOCOOOB
MOJIYYEHHUSI, OMpPEACIICHUE JOJU BBIXOJa MPOAYKTa PEAKIUU OT TEOPETUUECKHU
BO3MOKHOTO.

MexnpenIMeTHbIE CBS3H.

Peanuzanusa MexxnpeaMeTHBIX CBSI3€M NPU U3YYECHUH OPTaHUYECKOW XUMHUH B
10 kmacce OCyIIECTBISIETCS 4YEpe3 HCIOJIb30BaHUE KaK OOLIUX €CTECTBEHHO-
HAyYHBIX TIOHATHH, TaK ¥ TIOHATHH, NPHHATBIX B OTACIBHBIX TIpeaMETax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TTOHSATHUS: SIBICHNE, HAYIHBINA (DaKT, TUTIOTE3a,
TEOpHUs, 3aKOH, aHalIW3, CHUHTE3, Kiaccu(pukauus, HaOIIOJIECHHUE, HW3MEpPEHUE,
AKCIIEPUMEHT, MOJI€Jb, MOJIEJTUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, TMPOTOH, HEWUTPOH, MOJEKYyJa,
SHEPTreTUYECKUA YpPOBEHBb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3MYECKUE BEJIUYUHBI, €IUHUIBI HU3MEPEHUs, CKOPOCTh, DHEPrus,
Mmacca.

buomorus: kmerka, opraHu3M, S3KOcuUcTeMa, Ouocdepa, MeTaboIu3M,
HACJICICTBEHHOCTh, aBTOTPO(HBIA W TETepOTPOdHBIA TUN TUTAHUSA, OpOKEHUE,



(GoTOCHHTE3, HbIXaHHWE, OCIKH, YIJAEBOABI, HUPHI, HYKICHHOBBIC KHUCIIOTHI,
(bepMEeHTHI.

['eorpadmus: mone3Hbie UCKOMIaeMble, TOTUIUBO.

TexHomorusi: mNHINEBBIC TMPOMYKTH, OCHOBBI PAIMOHAILHOTO THTAHMUS,
MOTOIIINE CPEICTBA, MaTEPHAIIBI M3 UCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XMMHH.

Atom. CocTaB aTOMHBIX saep. XuMHuueckuil snement. M3oronel. CtpoeHue
ANIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE YHCIIA. DHEPreTUYECKUE YPOBHU U
noaypoBHU. AToMHbIe opOuTanu. Kiaccudpukanusa XuMHU4YECKUX 3JIEMEHTOB (S-, P-,
d-, f-omementsl). PacmpeneneHue dIIEKTPOHOB TIO AaTOMHBIM — OpPOHTAJISIM.
DneKTpOHHbIE KOH(UTYypallMi aTOMOB 3JIEMEHTOB MEPBOT0—4ETBEPTOrO MEPUOI0B
B OCHOBHOM U BO30YXIEHHOM COCTOSIHUH, SJIEKTPOHHbIE KOH(UTypaiu HOHOB.
DJIEKTPOOTPHUIIATEIIHBHOCTD.

[Tepuonnueckuit 3akoH u Ilepronnyeckas cucreMa XUMUYECKUX AJIEMEHTOB
J.N. Menneneea. CBsizb nepuoanyeckoro 3akoHa u llepuoguueckoil cucTembl
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XUMUYECKHUX DJIEMEHTOB U 00pa3yeMbIX HMHU
NPOCTBIX H CJHOXHBIX BEMIECTB MO TpylnmaM ¢ [epuoJaM. 3HA4YEHUE
nepuoanyeckoro 3akona /.M. Menneneena.

XuMHYecKasi CBs3b. BHAbl XUMHMYECKOM CBSI3U: KOBaJC€HTHAs, HOHHasi,
MeTauindeckas. MexaHu3mbl 00pa30BaHUS KOBAJECHTHOW CBSI3M: OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIA. DHEpPrus U JiuHa cBA3U. [[oIsIpHOCTH, HATPABIEHHOCTH U
HACBIIIAEMOCTh KOBaJIECHTHOW CBA3U. KpaTHbele cBs3u. BogopongHas CBsA3b.
MexMOoneKyIapHbIE B3aUMOICUCTBUS.

BajnieHTHOCT, M BaJeHTHbIE BO3MOXKHOCTH aTOMOB. CBSi3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUYECKUM CTPOCHHUEM (Ha MPUMEPE COCTUHECHUI
AJIEMEHTOB BTOPOTO MEPUO/A).

[IpencrapiieHre 0 KOMIUIEKCHBIX coeMHEHUsX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILUTIEKCOOOpa3oBaTeib, JHUIraHAbl. 3HAYCHHE KOMILUIEKCHBIX COEIUHEHUM.
[ToHsTE O KOOPAMHALMOHHOW XUMUH.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHUA.  THImbl
KPUCTAINTMYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonsatue o mucnepcHbix cucremax. Mctuaubeie pactBopsl. [lpencraBienue o
KOJUTOUJIHBIX ~pacTBopax. CrocoObl BBIPAKEHUS KOHIIEHTPAllMU PacTBOPOB:
MaccoBas JI0JI1 BEIIECTBA B PaCTBOPE, MOJISIpHAsA KOHLEHTpauus. HacellienHsie u
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHcTamoruaparsl.



Knaccudukanys u HOMEHKIaTypa HEOPraHUYECKUX BellecTB. TpHBHUaIbHBIC
HA3BaHUA OTJEIbHBIX NIPEICTABUTENIEH HEOPTAHUUECKHUX BEIIECTB.

Knaccudukanms XuMuueckux peakiuii B HEOPraHWYECKOW M OpraHu4YeCcKOM
XUMHUU. 3aKOH COXPAHEHHUS MAacCChl BEIIECTB; 3aKOH COXPAHEHUS U MpEBpallleHUs
SHEPIUM MPU XUMUYECKUX peakiusix. TernoBbie 3 (PEKThl XMMUYECKUX PEaKIU.
TepmoxuMuyeckre ypaBHEHUSI.

CKOpOCTh XMMHYECKOW peaKInu, €€ 3aBUCUMOCTh OT Pa3jIUYHbBIX (PaKTOPOB.
['omoreHHbie U reTeporeHHbie peakiuu. Katanus u kaTaau3aTopsl.

OGpaTtuMeblie 1 HeoOpaTUMbIEC peaklnKi. XUMHUecKkoe paBHoBecue. KoHncTaHnTta
XUMUYECKOro paBHOBecUsl. DaKTOpbl, BIUAIOUIME HA IMOJ0XKEHUE XUMHUYECKOTO
paBHOBECHSI: TEMIIEpATypa, JAaBJICHUE U KOHIICHTPAIIMU BELIECTB, YYaCTBYIOIIHNX B
peakuuu. [Tpunnun Jle [larense.

Onekrponutuyeckass guccouuanusi. CuibHble W cjaOble 3JIEKTPOJIMUTHI.
Crenenp auccouuanu. Cpena BOOHBIX PACTBOPOB: KHCIIOTHAs, HEWTpasibHas,
nienounas. Bomopoausiit mokazarens (PH) pactBopa. I'maponus comeit. Peakiuu
MOHHOI'0 OOMEHa.

OKUCIUTENBHO-BOCCTAHOBUTENbHBIE ~ peakiuu.  CTeneHb  OKUCIICHHS.
Okucnutenb W BOCCTAaHOBUTENb. [Iporecchl OKUCIEHHUS M BOCCTAHOBIICHMUS.
Baxnelimme OKuUCAUTENM W BOCCTAHOBUTENHU. MeETOA 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIU3 PaCTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHs] BEHIECTB M HX NPEBPALICHUN:
pa3lioKEHHWE TEPOKCHAAa BOJAOPOJAa B MPUCYTCTBUM KaTalu3aTopa, MOJEIU
KPUCTAINTMYECKUX PEIIETOK, TPOBEJECHUE PEAKIIU MOHHOTO 0OMEHA, ONpE/IeIeHue
Cpelbl PacTBOPOB C TMOMOIIBI HWHJIAMKATOPOB, M3YYEHUE BIIMSHUSA Pa3TUIHBIX
(GakTOpOB Ha CKOPOCTb XUMHUYECKOM pEaKIMU M TOJIOKEHUE XUMHYECKOTrO
PaBHOBECHSI.

Heoprannyeckasi Xumusl.

[Tonoxxenne HemeraiuioB B llepuoandeckod CcUCTEME  XHUMHUYECKHUX
anementoB J[.M. MeHnzeneeBa 1 0cOOEHHOCTH CTpoeHusi ux atomoB. duznueckue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUSI HEMETAIJIOB (HA MPUMEPE KUCIOPOJIa, CEPHI,
docdopa u yrieposa).

Bonopon. Ilonydenue, ¢usnueckre M XUMUYECKHE CBOMCTBA: PEAKIUU C
MEeTajulaMd W HEMeTajulaMH, BOCCTAaHOBUTEIbHBIE CBOWcCTBa. ['mapumbl.
TomIMBHBIE 3TIEMEHTHI.

I'amorensl. Haxoxnenwe B mpupoje, crnocoObl MOdydeHUs, (PU3UUYECKUE U
XUMUYECKUE CBOWCTBA. ['amoreHoBogopoAbl. BaxHeline KUCIopoacoaepKallne
COCJIMHEHUS TaJoreHoB. JlabopaTopHbIe W MPOMBIIIUIEHHBIE CIIOCOOBI MOYYEHUS
rajgoreHoB. [[pumeHenne rajJjoreHoB U UX COCTMHEHUM.



Kucnopoa, o3zon. JlaGopaTopHble U MPOMBIIUICHHBIE CIHOCOOBI TOJTYYEHUS
kuciopona. duznueckue U XUMMUYECKUE CBOWCTBA M MPUMEHEHHUE KHUCIOPOAa U
030Ha. OKCUABI U IEPOKCHUIBI.

Cepa. Haxoxnenue B npupojie, CIOCOOBI TMOTYy4YeHHUS, (PU3NUECKUE U
xumuueckue cBoiictBa. CepoBomopon, cyiabduasl. Oxcun cepoi(1V), okcun
cepri(VI). CepHucras m cepHas KHCIOTHI M uUX coilid. OCOOEHHOCTH CBOMCTB
CEepHOU KUCTOTHIL. [IpuMeHeHue ceprl U €€ COeTUHEHHUI.

A3oT. HaxoxaeHue B Tpupojie, CHOCOOBI TMOJNy4YeHUs, (QU3NUECKUEe U
XMMHYECKUE CBOMCTBA. AMMUAaK, HUTpUIbl. OKCUABI a30Ta. A30THUCTast U a30THAas
KHCIJIOTHI M UX cot. OCOOEHHOCTH CBOMCTB a30THOM KHCIOTHI. [IpumMeHeHue a3zora
U €r0 COCIMHECHUN. A30THBIE yI00pEHUSI.

®docdop. Haxoxaenue B mpupoje, CHocoObl ModydeHUs, (puznueckue u
xumMuueckue cBorctBa. Dochuasl u ¢pochun. Oxcunbl docdopa, dochopHas
kucnora u e€ comu. [lpumenenue ¢ocdopa u ero coeauHeHuii. docdopHbie
ya00peHus.

Yraepon, HaxoXIeHHE B TOpUpOJE. AJIIOTPOIHbIE  MOAUDUKAIIMH.
duznyeckue W XUMHUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcun yriepona(ll), oxcun yranepona(lV), yrompHas kucimora u e€
coiu. AKTHBUPOBAHHBIA yroib, ajgcopOuus. DyaepeHsl, rpadeH, yriepoaHble
HaHOTPYOKU. [IpuMeHeHne MPOCThIX BEIIECTB, 0OPAa30BaHHBIX YIJIEPOJOM, U €T0
COEeIMHEHUH.

Kpemunii. Haxoxnenue B mpupoje, CrocoObl MonydeHus, Gu3nuecKkue u
xumudeckue cporictBa. Oxcun kpemuus(lV), kpeMHUEBas KHUCIOTA, CUJIMKATHI.
[IpumeHeHue kpeMHus U ero coequHeHu. CTEKs10, ero nojydeHue, BUIbl CTEKIIA.

[Tonoxxenne MeraoB B Ilepuoandeckoli cUCTEME XUMHYECKUX SJIEMEHTOB.
OCOOCHHOCTH CTPOSHHS JJICKTPOHHBIX 000J0YEeK aToMoB MeTaioB. OOmue
dusnueckue cBoicTBa MeTaioB. [IpuMeHeHWe MeTaluioB B OBITY W TEXHUKE.
CnuiaBbl METaJIOB.

DNEeKTPOXUMHUUYECKUN psl  HanpsokeHuid  MertamioB.  OOmmMe  crnocoOsbl
MOJIyYEHUS METaJJIOB: TUAPOMETAILTYPIus, MUPOMETAJTYPrusi,
anektpomeramnyprus. Ilonarue o koppo3un MetamioB. CrnocoObl 3alIUThl OT
KOPpPO3UHU.

O6mras xapakrepuctuka metamioB |A-rpynmnel [lepuonnueckoid cucTEMBI
XUMUYECKUX DJJIEMEHTOB. Hatpmii w kanumii: momydeHue, (U3UYECKUE U
XUMUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mas xapaktepuctuka metamioB |IA-rpynmer [lepuoandeckoit cuctemsl
XUMHUYECKUX ODJIEMEHTOB. Maruuii W KaJblMidi: TOJNy4eHHe, (U3HUYECKUEe U
XUMUYECKUE CBOMCTBa, NMPUMEHEHHWE IMPOCThIX BEUIECTB M HX COEAUHEHUHU.
XKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUS!.



AJIIOMUHUN: TIONTy4yeHne, (PU3NIecKrue U XuMUYeCKHue CBOMCTBA, TPUMEHEHHE
IPOCTOTO BEIIECTBA M €ro coeauHeHuil. AmdoTepHble CBOWCTBa OKCHAA U
TUAPOKCUAA ATFOMHUHUS, TUAPOKCOKOMILIIEKCHI alTFOMUHUS.

O6mias  xapakTepucTHKa MeTauioB 1o0OouHblX noarpynn (b-rpymnm)
[lepnoguueckon CUCTEMbI XUMUYECKUX JJIEMEHTOB.

du3nYecKrne U XMMUYECKUE CBOMCTBA XpoMa M €ro coenuHeHuil. OKCUibl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u guxpomarsl, HX
OKHCIUTENbHbIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

OU3NYECKUE U XHUMHUYECKME CBOMCTBA MApraHUa MW €ro COCIUHCHUN.
Baxmneiimue coenunenuss wmapranna(ll), wmapranna(lV), wmapranma(VIl) wu
mapranua(VIl). Ilepmanranat kanusi, €ero OKUCIUTEIbHbIE CBOMCTBA.

dusznyecKkue U XUMHUYECKHE CBOMCTBA JKeie3a U ero coeauHeHuil. OKCUbI,
ruapokcuanl U conu xeneza(ll) u xenesa(lll). [Tonyuenne u npuMeHeHue xene3a
U €ro CIUIaBOB.

du3nyecKrne 1 XMMHYECKUE CBOMCTBA MeIU U €€ coeaquHeHui. [lonyuenue n
MPUMEHEHHUE MEU U €€ COeTMHEHUM.

[uuk: momydyeHue, (u3MUYeCKUe U XUMHUYECKHE CBOMCTBAa. AM{QOTEpHbIE
CBOWMCTBA OKCHJIa U THUJIPOKCH]IA [IMHKA, THIPOKCOKOMILIEKCHI ITMHKA. [I[puMenenue
IIMHKA U €T0 COCTMHEHUI.

OKCIEpUMEHTAIbHBIE METOJbI W3YUCHHS BEIIECTB W HX IIPEBpallcHUM:
u3ydeHre oO0pa3lloB HEMETaJUIOB, rOpeHue cepwl, gocdopa, xene3a, MarHus B
KHCIIOpPOJie, H3y4Y€HUE KoJuleKIuu «MeTamibl W CIUIaBbD», B3aWMOJECHCTBUE
HIEJIOYHBIX U IET0YHO3EMENbHBIX METAIIJIOB C BOJOM (BO3MOXKHO HCIIOJIL30BaHUE
BUJIEOMATEpPUATIOB), B3aMMOJICHCTBHE IIMHKA M JKejie3a C PacTBOPaMM KHUCJIOT U
HIEJI0YEN, KAYECTBEHHBIE PEAKIIMM HA HEOPraHMYECKUE aHUOHBI, KATHOH BOAOPOJA
U KaTUOHBI METAJUIOB, B3aUMOJAECHCTBUE THAPOKCUIOB ATIOMUHUS M IMHKA C
pacTBOpaMM KHUCJIOT U IIENOYEH, pEelICHHE KCIEPUMEHTAIBHBIX 33/1a4 MO TeMaM
«l"anorens», «Cepa u e€ coequHeHus», «A30T U Gochop U UX COCAUHEHUS»,
«MeTaibl TJIaBHBIX TOATPYII», «MeTanibl TOOOYHBIX MOATPYIII».

XUMHUSA U KM3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yenoBedecTna. [lonsatue
O Hay4HbIX MeETOAAaxX IIO3HAHUS M METOJOJIOTUA HAy4YHOrO HCCIIEIOBAHMS.
Hayunble npuHUOMNBI OpraHu3aluu XUMHUYECKOr0 IPOU3BOACTBA. [IpoMblIlLieHHbIE
CIIOCOOBI MOTYYEHUST BAKHEUIITNX BEIIECTB (HA MPUMEpPE MPOM3BOJCTBA AMMHAKA,
CEepHOM KHUCIOTHI, MeTaHoJa). [IpoMbIIIeHHBIE CITOCOOBI MOMYYEHUSI METAVIOB U
CIUIaBOB. XMMHUUYECKOE 3arpsA3HEHUE OKPYKAIOUIEH CpElbl U €ro MOCIEICTBUS.
Ponb xuMuu B o6ecriedeHnH SHEPTeTUUECKOM 0€30MacHOCTH.

XumMuss © 310poBbe uenoBeka. JlekapcTtBeHHble cpencrBa. [lpaBuna
UCII0JIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIUIIMHBI.



XWMHST TIUIUM: OCHOBHBIE KOMIIOHEHTHI, MUIEBbIe J00aBku. Poib xuMun B
o0ecrieyeHnu MUIIeBOi 0e30MaCHOCTH.

Kocmernueckne u mapdromepHbeie cpenactBa. beitoBas xumus. [IpaBuna
0€e30MacHOr0 MCIHOJb30BaHUSl MpenaparoB OBITOBOM XWMHHM B TOBCEAHEBHOMN
KU3ZHU.

XUMHS B CTPOUTENBCTBE: BaXKHEUIIUE CTPOUTENIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XuUMHS B CENTbCKOM X03siicTBE. OpraHuecKue U MUHEpaJIbHbIE YI00pECHMUS.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MaTepHaibl, KPaCKu, CTEKJIO, KE€pamuKa.
Marepuansl ais anekTpoHukd. HaHoTexHonoruu.

PacuérHble 3anaumn.

Pacuérel: Macchl BemiecTBa Win 00bEMa ra3oB MO M3BECTHOMY KOJIIMYECTBY
BEIIECTBA, Macce WIM 00BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Maccel (00bEMa, KOJNMYECTBA BEIIECTBA) MPOIYKTOB PEAKIUU, €CIU OFAHO U3
BEIIECTB MMEET MNpHUMECH, Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peaKkuuM, €CIM OJHO M3 BEIIECTB JaHO B BHJE pPACTBOpPa C ONPEACIEHHOU
MAacCCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, MAaCCOBOM [JOJA W MOJSPHOMN
KOHIICHTpAllMM BEIIECTBA B pPAaCTBOPE, JOJM BBIXOAA MPOAYKTAa PEAKUUU OT
TEOPETUYECKH BO3MOKHOTO.

MexnupeamMeTHbIe CBA3H.

Peanuzanmst  MeXNpeaMETHBIX  CBs3ed TpU  HU3ydyeHUHW oOmed u
HEOpraHndeckoi xumMuu B 11 kjmacce ocymiecTBIISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHATHHI, NPUHATHIX B OTACIIbHBIX
peaMeTax €CTECTBEHHO-HAYYHOT'O LUKJIA.

OO6mire ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBIEHUE, HAYYHBIN (haKT, TUIOTE3a,
TEOpHs, 3aKOH, aHAJIU3, CUHTE3, KiaccuduKaius, MepruoInIHOCTh, HAOIIOIeHNE,
U3MEPEHHE, IKCIEPUMEHT, MOJAEIb, MOAEIUPOBAHUE.

®usuKa: Marepusi, MHUKPOMHUP, MAKpPOMHUpP, aTOM, D3JIEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, JHEPTE€TUUECKNUN YPOBEHD,
BEIIECTBO, TEIIO, OOBEM, arperaTHoe COCTOSIHHE BEIISCTBA, HJICAIBHBIA Ta3,
bu3nYecKre BETUYNHBI, €IUHUIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHUs, Macca.

buonorusi: kierka, opraHusM, 3Kocuctema, ouocdepa, MeTaboInu3M, MaKpo-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBO/bI, HYKIIEUHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEUIECTB U IMOTOK YHEPTUU B IKOCUCTEMAX.

I'eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMbIE, TOTLIUBO,
pECYpCBL.

TexHonorus: XUMU4YecKass IPOMBINUIEHHOCTh, METALUTYPIUsS, CTPOUTEIbHBIE
MaTepHabl, CEIIbCKOXO35IMCTBEHHOE MPOU3BOJACTBO, IMHUILEBAsI NPOMBIIUIEHHOCTD,
dbapmarieBTHYECKAS MPOMBIIIEHHOCTb, MPOU3BOACTBO KOCMETUYECKHUX



nmpemnaparoB, IMPOU3SBOACTBO KOHCTPYKIHMOHHBIX MAaTCpUATIOB, OJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'HH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI' PAMMBI 110 XUMUWN
HA YTJIVBJIIEHHOM YPOBHE CPEJJHEI'O OBIIETI'O OGPA3OBAHIA

JIMUHOCTHBIE PE3YJIBTATDBI

B cooTBeTCTBUM € CHCTEMHO-IESITEILHOCTHBIM MOJAXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJbTATOB OCBOCHUS MpeaMeTa «XHUMHUsS» Ha YPOBHE CpPEIHErO
oOmiero o0Opa3oBaHUS BBIIEICHBI CICAYIONME COCTABIISIONMIAE: OCO3HAHUE
OOyYaloMMHUCA POCCHUHCKOW TPaKIAHCKOM MJICHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAaMOOIPEACICHNUIO; HAIMYNE MOTUBAIIUHU K
00y4eHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS
OPUHATBIMA B OOIIECTBE TMpaBWIAMU U HOPMaMU TOBEJCHHUS; HaJIU4yue
IPaBOCO3HAHMS, IKOJIOTUUECKON KYJIbTYpPbhl; CHOCOOHOCTh CTaBUTH IIEJIN U CTPOUTH
JKM3HCHHBIC IIJIaHEI.

JIM4yHOCTHBIE pPE3yJabTaThl OCBOCHHUS TIpeAMeTa «XHUMHUS» OTPa)KaroT
c(hOpMUPOBAHHOCTH OIbITA [MO3HABATEILHOM M MPAKTUYECKOW JEeSTEIbHOCTH
00yyJaromuxcs B Mpoliecce peajin3alu 00pa3oBaTeIbHON eI TEIbHOCTH.

JIMYHOCTHBIE pPE3yJbTaThl OCBOCHHUS TIpeaMeTa «XHUMUS» OTpPaKaroT
c(hOpMHUPOBAHHOCTH OIIBITA IT03HABATCILHOW M IPAKTHYECKOW JIEATCIHHOCTH
oOyyJarommxcsi B MpOIEecce pealn3ainud o0pa3oBaTeIbHON JEATETbHOCTH, B TOM
YHCJIC B YaCTU:

1) rpamaaHCKOro BOCIIMTAHMS .

OCO3HAHMS 00YJAIONTUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00sI3aHHOCTEH,
YBAKEHUSA K 3aKOHY W MPABOIOPSJIKY;

MPEJACTABICHUSI O COIMAJIbHBIX HOpPMax M TMPaBUIAX MEKIMYHOCTHBIX
OTHOIIECHUHN B KOJIJICKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOW JIESITEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWH Y4YEOHBIX M IMO3HABATEIbHBIX 3aJ1ay, BHIIIOJIHECHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CITIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPCHHS, JIOTUKY H
aAprYMEHTBI IPYTUX MPHU aHAIU3€ PA3IMYHbIX BUJIOB YUECOHOU NESITEIHHOCTH;

2) IaTPUOTUYECKOTO BOCIIUTAHMS

IIECHHOCTHOI'O OTHOIIEHHUS K MCTOPUYECKOMY M HAYYHOMY HaCJICIHIO
OTE€YECTBEHHON XMMUH;

YBaXXEHUSI K MPOLIECCY TBOpPUECTBA B 00JIACTH TEOPUU M MPAKTUYECKOIO
MPUIOKEHUSI XWMHUH, OCO3HAHUSI TOTO, 4YTO JaHHbIE HAYKHM €CTh pE3yJIbTar
JUIMTEIBHBIX ~ HAOMIOJCHUN, KPOIMOTJIMBBIX  JKCIIEPUMEHTAIBHBIX  TOMCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;



UHTEpeca M TI03HABATEJIbHBIX MOTHBOB B TMOJYYEHUH M TOCIEAYIOIIEM
aHanu3e UHQPOpPMAIUU O MEPEIOBBIX JIOCTHXKEHHSIX COBPEMEHHOM OTE€YECTBEHHOM
XUMUWY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOT0 MOBE/ICHNUS;

CIIOCOOHOCTH OLICHMBATh CUTYalluH, CBSA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y IPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJEHUE M TOCTYIKH CBOMX TOBApHIIEH C
NO3ULMI HPAaBCTBEHHBIX U IPABOBBIX HOPM M C YY4ETOM OCO3HAHUS IOCIEACTBUI
MOCTYIIKOB;

4) popMuUpoOBaHHs KYJIbTYPHI 310POBbS:

NOHMMaHUSl IEHHOCTEH 370poBOro U 0Oe3zomacHOoro o0pasza JKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXHYECKOMY 3/I0POBBIO;

coOmroeHuss mpaBui O€30MacHOro0 OOpalleHusi C BEIIECTBaMU B OBITY,
MOBCEHEBHOM JKU3HU, B TPYAOBOU JEATENBHOCTH;

NOHMMAaHUS LEHHOCTHM MNPaBWI HHIWBUAYAIBHOTO M  KOJJIEKTHUBHOIO
0€30MacHOro MOBEJICHUS B CUTYalUAX, YIPOKAOIIUX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHMS TOCHEACTBUN W HENPUSATUS BPEAHBIX NPHUBBIYEK (YHOTpPEOICHHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4e€OHO-HCCIIE0BATEIbCKON
NEeSATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM M  JAPYrHMX BHJAX
NeSITENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTH€ B PEIICHWH MPAKTUYECKUX 3a/ad
COIMAIbHOM HAIMPaBIEHHOCTHU (B paMKax CBOETrO KJacca, IIKOJbI);

UHTEpeca K MPaKTUYECKOMY U3y4YEHHUIO Mpodeccuil pa3aIuvyHoro poja, B TOM
YlCJie HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYLY, JIOJIAM TPYyJla U PE3yJIbTaTaM TPYIOBOM JESITENbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY WHAMBUIYAJIbHOW TPAEKTOPUHU
oOpa3oBaHus, Oyayuied mnpodeccuu W pealn3aluud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, UHTEPECOB U
noTpeOHOCTEN 001IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

AKOJIOTHYECKH 1E€JI€CO00PA3HOr0 OTHOUIEHUS K MPUPOJIE€ KaK HCTOYHUKY
CYILECTBOBAHMSI JKU3HU Ha 3eMIIE;

NOHMMaHUs TJ00aIbHOIO0 XapakTepa SKOJIOTMYEeCKHX MpoOJeM, BIUSHUSA
AKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE IPUPOAHON U COLIMAIBHON CPEibl;



OCO3HAHUS HEOOXOJMMOCTH HCIOJb30BAHUS JIOCTHIXKCHUM XUMHH IS
pelIeHHs] BOMPOCOB PallMOHAIIBHOTO MPUPOIOIOIB30BAHUS;

AKTUBHOI'O HENPUATHS JCUCTBUH, TMPUHOCAIIUX BpPEH OKpYKAOUIEH
OPUPOJHON Cpelie, YMEHUsI MPOTHO3UPOBATH HEOIArONpUATHBIE KOJIOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUNA U NPENOTBPALIATh UX;

HAJINYUS PA3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, YKOJIOTHUYECKON KYJIbTYPHI,
OIbITa NEeSITeIIbHOCTH AKOJIOTUYECKON HANpPaBJIEHHOCTH, YMEHUSA
PYKOBOACTBOBATbCA MMH B ITO3HABATEIbHOW, KOMMYHHMKAaTHBHOM M COLUAJIBbHOU
NMpPaKTUKE, CIOCOOHOCTM M YMEHHMS AaKTHUBHO TMPOTUBOCTOSTH HUIACOJIOTHHU
xemodoouu;

7) HEHHOCTH HAYYHOT0 NMO3HAHUSA:

MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUSA
HAyKH U OOIIECTBEHHOM MPAKTUKH;

NMOHUMaHMS CHenuUKA XUMHH KakK HayKd, OCO3HaHUA €€ polu B
(GbopMHUPOBAHWY PAlMOHATHHOTO HAYYHOTO MBINUICHHUS, CO3JaHWUU IIETOCTHOTO
npeAcTaBieHUus 00 OKPYKAIOIIEM MUpPE KaK O €AMHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUM TPUPOAHBIX 3aKOHOMEPHOCTEH M peIleHuH TPoOjeM COXpaHEHUS
IIPUPOAHOTO PABHOBECHS,

yOeXKIEHHOCTH B  OCOOOM 3HAYMMOCTH XUMHUHM JJIi  COBPEMEHHOM
UUBUWJIM3AIMHA:. B €€ TYMAaHUCTUYECKOM HANpPaBIEHHOCTH W BaXHOM pOJIM B
CO3JJaHMM HOBOW 0a3bl MaTepuaIbHOH KYJIBTYPhl, B PEUICHUH TJ00AIBHBIX
npo0jeM YCTOMYMBOTO PAa3BUTHS YEIOBEYECTBA — CBHIPhEBOM, DHEPIrETHYECKOM,
MUIIEBOM U SKOJIOTUYECKONW 0€30MacHOCTH, B PA3BUTUU MEAUIMHBI, 00€CTICUCHUU
YCJIOBUHM YCTEIIHOTO TPYJa U HKOJOTMUECKH KOM(POPTHON KU3HU KaKJIOTO 4jieHa
0O0I1IECTBA;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: TIOHMMAaHUsS CYUIHOCTH METOJIOB
MO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOIb30BaTh
noJiydyaeMble 3HaHUS IS aHAIU3a U OOBSICHEHUS SIBJICHUNM OKPYKAIOIIEero Myupa u
MPOUCXOAINX B HEM U3MEHEHUH, yMEHUS JieJlaTh 00OCHOBAHHBIC 3aKIIOUCHHUS Ha
OCHOBE HAy4YHbIX (DaKTOB © WMEIONMUXCS JaHHBIX C IIEeThI0 TONYYCHUS
JIOCTOBEPHBIX BBIBOJOB;

CITOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XHUMHUYECKHE 3HAHUS IS
penieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAITUsX;

WHTEpeca K MO3HAHUIO, UCCIIE0BATENBCKON AEATENbHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHUIO U
caM0o00pa30BaHUI0, K AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUW MO XUMHUU B
COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM TpyJ/ia B pa3auvHbIX chepax mpodeccuoHaIbHOM
NEATENbHOCTH.



METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHbIe pe3yabTaThl OCBOCHHSI MTPOTPAaMMBI TI0 XMMHUH Ha YPOBHE
cpeaHero ooiiero 00pa3oBaHUs BKIFOYAIOT:

3HaYuMble i1 (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYyYarOIIUXCS
MEXKTUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHbIE TIOHITHS, OTPAKAIOIINE
IIEIOCTHOCTh HAYYHOW KApTHHBI MHUpPAa M CHENH(PUKY METOIO0B TO3HAHUS,
UCIIOJIb3YEeMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIEeCTBO, SHEPTHsI, SBJICHUE,
npoIiecc, cucTeMa, HaydHbli (DakT, MPUHIIHI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIEAOBAHNE, HAOIIOICHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCAIbHBIC Y4UeOHBIC NeHCTBUs (MO3HABATEIbHBIC, KOMMYHHKATHBHEIC,

peryJsaTUBHEIC), o0ecreunBaroIIme dbopmupoBaHue G YHKIIMOHAIBHOM
TPaMOTHOCTH U COIMATILHOW KOMITETEHITH 00YJarOIIHXCs;
CIIOCOOHOCTH OO0 yJarOIIIXCS WCIIOJIb30BaTh OCBOCHHBIE

MEXIUCUUIUTMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAJIbHBIC yueOHbIC
JEUCTBUS B MIO3HABATEILHOM M COIMAIIBHOM MIPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHMKATUBHBIMU U  PETrYyISTUBHBIMU
IEUCTBUSIMU.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

1) 6a3oBble JIOTHYECKHUE IEHCTBHS:

CaMOCTOSITeILHO  (OPMYNIHpPOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OMpENENATh LENU JACATEIbHOCTH, 3ajJaBasi MapamMeTpbl U KPUTEPUU HX
JOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACATEIHLHOCTH C TOCTaBIECHHBIMHU LIEIISIMHU;

UCIIOJIb30BaTh IMPU OCBOCHUHM 3HAHUM MPUEMBI JIOTMUECKOTO MBIIIJICHUS
BBIJICJISITh XapaKTEpHbIE MPU3HAKU TMOHATHUH M YCTAHABJIMBATh UX B3aHMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS JIJIs1 OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBJICHUU;

BBIOMpaTh OCHOBAHMS W KPUTECPUU JJIsd KJIacCHU(PHUKAIMU BEIIECTB U
XUMHYECKUX PEaKIIUK;

yCTaHABJIMBaTh NPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKAY H3YyYaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PacCyXAeHUS (MHIYKTUBHBIC, JI€NYKTHUBHBIC, TIO
AQHAJIOTUM), BBISBIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUUS B paccMaTPUBAEMbBIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3AKIIFOUCHUS;

IPUMEHSATH B MPOIECCE MO3HAHMS HCIOJIb3YEeMbIe B XUMHH CUMBOJIMYECKUE
(3HAKOBBIC) MOJIEIIH, ITPEOOPA30BHIBATE MOJICIIBHBIC MPEICTABICHUS — XUMHUYCCKUN
3HaK (CHUMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysa, ypaBHEHHE XHUMHUYECKOU



peakMM — TMPU PEHICHUW YYEOHBIX TO3HABATENBHBIX M IMPAKTHYCCKUX 3aj1ad,
NPUMEHATh Ha3BaHHBIE MOJIENIbHBIE MPECTABICHUS JJI BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbI€e HCCIeI0BaTeIbCKUE 1eHCTBUSI:

BJIaJIETh OCHOBAMHU METOJIOB HAYYHOrO MO3HAHMUS BEIIECTB U XUMHYECKUX
peaKIui;

dbopMynHpOBaTh 1IETU U 33]1a4l UCCIIECIOBAHUS, UCIIONIH30BATh MTOCTABICHHBIC
U CaMOCTOSTENbHO C(HOPMYIUPOBAaHHBIE BONPOCHI B KadyecTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI Il (DOPMUPOBAHUSI TUIIOTE3BI 1O MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMbBIX CY>KJICHUN;

BJIQJICTh HAaBBIKAMH CaMOCTOSTEIHHOTO IUJIAHUPOBAHHMS U TPOBEACHUS
YUYEHUYECKHX DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
npolecca, CaMOCTOATENbHO IPOTrHO3UPOBATh €ro pe3ynbrar, (popMyaupoBaTh
000011IeHUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJIATh OOOCHOBAHHBIN OTYET O MPOICIIAHHON paboTe;

OpUOOPETaTh OMNBIT YYEHUYECKOHM MCCIEIOBATEIbCKOM U MPOEKTHOM
JESATENbHOCTH, MPOSIBISTH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITENIbBHOMY
MOWCKY METOJIOB pEIICHHs TPAKTUYECKUX 3a]lad, NPUMEHEHHUIO Pa3TuYHBIX
METOJI0B MTO3HAHUS.

3) pa6ora c nundopmaunueii:

OPUEHTUPOBATHCS B PANTMYHBIX HCTOYHHMKAX HWHPOpMauu (HAy4YHO-
NOMyJIsipHasl JIUTEpaTypa XHUMHYECKOTO COJACpIKAHUs, CIPABOYHBIE MOCOOUS,
pecypcbl MHTEpHeTa), aHaau3upoBaTh MH()OPMALMIO Pa3IMYHBIX BUAOB U (OpM
peaCTaBIeHUs, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HENPOTHUBOPEUYUBOCTb;

dbopMynHpOBaTh 3aMpPOChl U MPUMEHSITh PA3IMYHBIE METOJBI MPU TOUCKE U
orobope wuHPOpMANHMK, HEOOXOMMMOW I BBIMIOJHEHUS Y4YeOHBIX 3aaad
ONPEIEIIEHHOr O TUIIA;

NpUOOpETaTh OMNBIT MCMOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUIHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaTh  ONTUMAIBbHYIO  (OpMY  NIpEICTaBIICHUS
uHdopManuu (cxembl, rpadyKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTUE);

UCIIONIb30BaTh HAYYHBIM S3BIK B KadyecTBE CpeAcTBa Npu paboTe C
XUMUYECKON WHGOpMAIMEe: TPUMEHSITh MEXIpeaAMeTHbie ((dhu3udeckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIbI, (OpMYJIbl, aOOpeBHATYpbl, HOMEHKIIATYPY;

HCITIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAT'TLAIHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHﬂZ



3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKaeMOM TEMBbI B XOJI€ IUaIora u/uin
JUCKYCCHUH, BBICKA3bIBATh HJI€U, ((OPMYIUPOBATH CBOU MPEMIOKEHUS
OTHOCHUTENBHO BBIITOJIHEHMSI IPEUIOKEHHOM 3a1a4H;

BBICTYIIaTh C IIPE3CHTALIMEH PE3YJbTAaTOB IMO3HABATEIBHOM IEATEIbHOCTH,
IIOJIyYEHHBIX CAMOCTOSTENBHO WIIM COBMECTHO CO CBEPCTHUKAMHU MPH BBIIIOJHEHUN
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUUECKOW padOThl MO MCCIEAOBAHUIO CBOMCTB
M3Yy4aeMbIX BEIIECTB, PeaiM3alii Y4eOHOro MPOeKTa, U (OPMYIUPOBATH BHIBOJIbI
[0 pe3yJibTaraM MPOBEAEHHBIX HCCIENOBAHUN IMYTEM COTJIACOBAHUSA MO3ULMNA B
X0J1e 00CYXJIeHUsI 1 00MEHAa MHCHHSMU.

PeryisiTuBHbIC YHHBepCaJbHbIe YUeOHbIE 1eliCTBUSA:

CaMOCTOSITENILHO IUIAHUPOBAaTh M OCYLIECTBIATh CBOK ITO3HABATEIIbHYIO
JESITeNbHOCTb, ONpeaensas €€ Leau M 3a4ayd, KOHTPOJIMPOBaTh M IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBAaTh Ipe[ylaraéMblii aJropuT™M JEHCTBUH MpH
BBINIOJITHEHUM YYE€OHBIX M UCCIENOBAaTEIbCKUX 3aJad, BbIOMpaTh Hauboiee
3¢ (eKTUBHBIN crmoco0 HMX peuieHuss ¢ Y4YETOM TOJYyYEeHHS] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIMIX;

OCYIIECTBIISITh CAMOKOHTPOJIb JCATEIBHOCTH Ha OCHOBE CAMOAHAIN3a W
CaMOOILICHKH.

NPEJMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 XUMHUHU Ha yTIyOJIEHHOM
YpPOBHE HAa YPOBHE CpEAHETO OOIIero 0O0pa3oBaHUs BKIIOYAIOT CICIH(PUICCKUE
JUIsl y4eOHOro mpeaMeTa « X UMUsH HayYHbI€ 3HAHUSI, YMEHUS U CIIOCOOBI IEUCTBUI
0 OCBOCHHIO, MHTEPIIPETAIlM U MPeoOpa30BaHUIO 3HAHUM, BUIIbI JEATEILHOCTH
M0 TIOJYYEHUIO HOBOTO 3HAHMSI M MPUMEHEHWIO 3HAHWW B PA3JIMYHBIX y4eOHBIX
CUTYallUsIX, a TAKXKE B PEATbHBIX )KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX ¢ XUMuen. B
porpaMMe 10 XHUMHUHU TNPEAMETHBIE PE3YJbTaThl MPEJICTABICHbI MO ToAaM
U3Yy4YCHMUS.

10 KJIACC

[IpenMeTHble pe3ynabTaTbl OCBOECHHS Kypca «OpraHuyeckass XUMHSI»
OTpaXaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUI: O MECTE€ M 3HAYCHUU OPraHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJii B O00ECNEYEHUH YCTONYMBOTO
Pa3BUTHS YEIIOBEUYECTBA B PEIICHUU MPOOJIEM IKOJIOTMYECKON, SHEPTEeTHUECKONU U



MUIIEBOM O€30MacHOCTH, B Pa3BUTHU MEIUIIUHBI, CO3JJaHUM HOBBIX MaTEpHUAJIOB,
HOBBIX HCTOYHHUKOB SHEpIruy, B oOecreueHn palMOHAILHOT O
PUPOJIONIONIB30BaHUS, B (POPMHUPOBAHUHM MHPOBO33PCHHUSI M OOIIEH KYIbTYpHI
YEeJIOBEKa, a TaKXe OHKOJIOTHUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3JI0POBBIO ¥ IPUPOIHOM CPEJIE;

BJIAJICHUE  CUCTEMOW  XHWMHUYECKMX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArarIye MOHATHS — XUMUUECKHUI 3JIEMEHT, aTOM, SJIpO U 3JICKTPOHHAs
o0Ooyouka aroma, S-, P-, d-aToMHBIE OpOMTAIM, OCHOBHOE W BO3OYXKIAEHHOE
COCTOSIHUSI aToMa, TUOpUAu3aIMsl AaTOMHBIX OpOUTalel, HWOH, MOJeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEIBHOCTD, CTEIICHb OKUCICHMS, XUMUYECKasl CBA3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YIIepOIHBINA CKelleT, (yHKIIMOHAIbHAS
Tpylna, pajaudkan, CTPYKTypHble GopMmynbl (pa3BEPHYTHIE, COKpAIIEHHBIE,
CKEJIETHBIC), HM30MEpHs CTPYKTypHass M MPOCTPAHCTBEHHas (reoMeTrpuyeckas,
ONTHUYECKAas), H30MEpPbl, TOMOJIOTHYCCKHH psAJ, TOMOJIOTH, YIJIEBOIOPOIHI,
KHCJIOPOJI- U a30TCOJIepIKaIlle OPraHWYEeCKUE COCAUHEHHS, MOHOMEp, IMOJUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJICKYJIIPHbIC COCIUHEHUS; TEOPUHU, 3aKOHBI
(nmepuoguueckuit 3akon J[. WM. MenpaeneeBa, Teopuss CTPOCHHS OPTraHUYECKUX
BeliecTB A. M. byTtiiepoBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPaHECHUS
U TpEeBpallieHusT JHEPrUM TMpPU XUMUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUHU, MHUPOBO33PEHUECKHE 3HAHUS, JICKAIIUE B OCHOBE
MOHWMAaHUSI TPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBIICHUM; MPEIACTABICHUS
0 MeXaHMU3MaX XUMHYECKUX pEaAKIM, TEePMOAMHAMUYECKHUX U KHHETUYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKAHUs, O B3aUMHOM BIIUSIHUW aTOMOB U TPYIII aTOMOB
B MOJIEKYyJiaX (MHIYKTUBHBIA U Me3oMepHbIid 3 dexTol, opueHTtanTsl | u Il pona);
(aKTOJIOTMYECKUE CBEJCHUSI O CBOMCTBAaX, COCTAaBE, IMOJYYCHUH M OE€30MacCHOM
WCIIOJIb30BAHUN BAKHEHIIIMX OPraHMYECKMX BEIIECTB B OBITY M MPAKTHYECKOU
NEATENTbHOCTA  Y€JIOBEKa, OOIMMX  HAayYHbIX  NOPUHIUIAX  XUMHUYECKOTO
IPOU3BO/ICTBA (Ha MpUMEpPE MPOU3BOACTBA METaHOJIA, TTepepadoTKU HeDTH);

c(hOpMUPOBAHHOCTh YMEHHUH: BBISBJISATH XapaKTEpHbIC MPU3HAKU TTOHSTHMH,
yCTaHABJIMBATh UX B3aUMOCBS3b, UCIOJIL30BaTh COOTBETCTBYIOIINE MOHSATHUS MPHU
OMMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIMHEHHUIM;

c(hOopMHUPOBAHHOCTh YMEHUM:

MCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJIsl COCTaBJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIMEHHBIX M CKEIETHBIX) (hOPMYIT OPTraHUICCKUX
BEIIECTB;

COCTaBJISITh YPaBHEHUSI XUMUUYECKUX PEAKIUA U PACKPBIBATH UX CYIIHOCTb:
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMid  TOCPEICTBOM  COCTaBJICHUSA
ANIEKTPOHHOTO Oajlanca JTUX peaKIMii, peakuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUMH;



U3rOTABJIMBATh MOJIENTM MOJIEKYJl OPraHUYECKUX BELIECTB JJI WIUTFOCTPALMU
UX XUMUYECKOT0 U IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUMN: yCTaHABIMBATH MPUHAJIC)KHOCTh H3YYCHHBIX
OpraHMYEeCKUX BEIIECTB MO HX COCTaBy M CTPOEHUID K OINpEAECIEHHOMY
KJaccy/Tpynne COCIWHEHWH, JlaBaTh UM Ha3BaHUA [0 CHUCTEMaTHYECKOU
Homenkinarype (IUPAC) u mpuBoAWTh TpUBUAIbHBIE HA3BaHUS [JISI OTICIBbHBIX
peACTaBUTENIC OpPraHUYECKUX BEHIECTB (ITUIJIEH, AllETWIIEH, TONYOJ, TIULEPHUH,
ATUICHIJIMKONb, (eHoN, (QopManbIeruj, aueTaibleruj, alueToH, MypaBbUHas
KHUCIIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, NAJIbMUTHHOBASI KUCIIOTHI,
[JIMIMH, aJaHuH, MalbTo3a, (PpyKTO3a, aHWINH, TUBUHWUI, U30IPEH, XJIOPOIPEH,
CTUPOJI U IPYyTHUE);

c(hOpMUPOBAHHOCTb yMEHHUS OMNPEAENATh BUJI XUMHYECKOW CBS3U B
OpPraHUYeCKUX COEIUMHEHUAX (KOBAJIEHTHAs M MOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOPMHPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOKEHUS TEOPUU CTPOCHUS
opranudeckux Bemects A. M. byrnepoBa ayig 00bACHEHMS 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHHUS;

chOpMHPOBAHHOCTh ~ yYMEHHM  XapaKTepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKre M XMMHYECKHE CBOMCTBA TUIHMYHBIX NPEACTABUTENCH Pa3IMYHBIX
KJIACCOB OPTaHMYECKUX BEILECTB: aJKAHOB, IUKIOAIKAHOB, AJIKEHOB, aJIKa/IUECHOB,
QJKWHOB, apOMAaTHUYECKUX YTJIEBOAOPONIOB, CIUPTOB, albJETHJIOB, KETOHOB,
KapOOHOBBIX KHUCJOT, MPOCTHIX M CIOXKHBIX 3(UPOB, )KUPOB, HUTPOCOSAUHEHUHN U
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YIJEBOJOB (MOHO-, M- W TOJHCAXapHJOB),
WUIIOCTPUPOBATh ~ TEHETHYECKYIO  CBSI3b  MEXAY  HUMHU  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHUMHUYECKMX PEAKUUA C MCIOIb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(OpMHPOBAHHOCTh yMEHHUS TOATBEPXKIaTh HA KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHONW CIIOCOOHOCTH OPraHUYECKUX COCTMHEHUN OT
KpPaTHOCTH U TUIIa KOBAJICHTHOM CBA3M (G- U T-CBSI3H), B3AUMHOI'O BIUSHUS aTOMOB
U TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YIIIEBOLOPOIHOIO
CeIpbsi  (He(dTh, NPUPOAHBIM Ta3, Yroib), CHOCOOBI €ro mnepepaboTKu U
MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(OpMUPOBAHHOCTh BIIAJCHUS CHCTEMOI 3HAHUII O €CTECTBEHHO-HAYYHBIX
METOJlax MO3HAHUS — HaOJIOJIC€HUH, U3MEPEHUHU, MOJEIMPOBAHUH, IKCIIEPUMEHTE
(pealbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh ATH 3HAHUS;

c(hOpMHPOBAHHOCTH yYMEHUS MIPUMEHSITh OCHOBHBIE orepanuu
MBICITUTEILHOM JEATENbHOCTH — aHajiu3 M CHHTE3, CpaBHEHHE, 0000IIeHue,



CUCTEMATHU3AIINIO, BBISIBJICHUE NMPUYUHHO-CIICICTBEHHBIX CBSI3CH — JUIS M3y4YCHUS
CBOMCTB BEIIECTB M XUMHUECKUX PEAKIIHI;

c(hOopMHUPOBAHHOCTh YMEHHI: BBISBIIATh B3aUMOCBSI3b XUMHYCCKUX 3HAHUU C
MOHITUSMU W TIPEJCTABICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX TMPEIMETOB IS
0ojiee OCO3HAHHOTO TIOHMMAaHHUS CYIIHOCTH MAaTepUaJbHOTO EIWHCTBA MHpA,
UCITOJIH30BaTh CHUCTEMHBIE 3HAHUS IO OPraHUYECKON XUMHH ISl OOBSCHEHHS U
IIPOTHO3UPOBAHUS SBJIICHUH, UMCIOIINX €CTECTBEHHO-HAYYHYIO PUPOIY;

c(OpMHPOBAHHOCTh YMEHHH: TIPOBOJUTH PACUETHI 10 XUMHUYECKHUM
dbopMynaM ¥ ypaBHCHHSIM XHMHUYECKUX PEAKIMI C MCIOIb30BAaHUEM (HU3HUCCKUX
BeanunH (Macca, O0OBEM Ta30B, KOJHWYECTBO BEIIECTBA), XapaKTEPH3YIOUIUX
BEI[ECTBA C KOJMYCCTBEHHOM CTOPOHBI: PAacuéThl MO HAXOXKICHHUIO XHMHUYECKOU
(GbopMyIBl BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJISIM XUMHUYECKHUX D3JIEMEHTOB,
MPOJIYKTaM CrOpaHusl, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOopMHUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATh, AHATM3UPOBATh M OIICHUBATH
C TIIO3HWIMH DKOJOTMYECKOM  O€30IIaCHOCTH  IOCJICIACTBHS  OBITOBOM H
MPOU3BOJICTBEHHON JEATEILHOCTA YEIOBEKa, CBA3AHHOW C mepepadoTKOM
BEIIECTB, UCIIOJIL30BaTh MOJYYEHHbIE 3HAHUS ISl IPUHSITUS TPAMOTHBIX peIleHUN
Ipo0JIeM B CUTYAITUAX, CBI3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHHUH: CaMOCTOSITEIbHO TUTAHUPOBATh M TPOBOIHTH
XUMHUYECKUN OJKCIEpUMEHT (TIONyYCHHE W W3yYCHHE CBOWCTB OPTraHUYECKHX
BEII[ECTB, KA4YECTBEHHBIC PEAKIMU YIJEBOJOPOJOB Pa3IMYHBIX KJIACCOB U
KHCIIOPOJICOAEPKAIIUX OPraHMYECKUX BEIIECTB, PEIICHHE SKCIIEPUMEHTAIBHBIX
3aad MO PACIO3HABAHUIO OPTaHWYECKHUX BEIIECTB) C COOJFOACHHEM IPaBUI
O0e3omacHoro oOpamieHus ¢ BEHIeCTBaMU M J1a0OpaTOpHBIM 000pPYIOBaHUEM,
dbopmynupoBaTh 11€7b HUCCJIEAOBAHUS, MPEACTABIATh B pas3IuyHON ¢dopme
pPe3yIbTaThl SKCIICPUMEHTA, aHAJTU3UPOBATh U OIICHUBATH X JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTH YMEHUI:

co0JII0/1aTh MpaBuUiia SKOJOTHYECKH 11eJ1eCO00pa3HOT0 MOBEICHUS B OBITY U
TPYIOBOU JEATETLHOCTH B IENISIX COXPAaHEHHUs CBOETO 370POBbS, OKpYKaroIen
IPUPOTHON CPEMBI U JOCTHKEHUS €€ yCTOWIMBOTO PA3BUTHS,

OCO3HABaTh OMACHOCTh TOKCHYECKOTO JIEUCTBHS Ha JKHUBBIC OPTaHU3MBI
OTpeIeNIEHHBIX OPraHUYECKUX BEIECTB, MOHUMas cMbIc mokazatrens [1/1K;

aHAJIM3UPOBATH I1EJIECOO0PA3HOCTh MPUMEHEHHS OPTaHWYECKHX BEIIECTB B
IPOMBIIIICHHOCTH ¥ B OBITY C TOYKH 3pEHUST COOTHOIICHUS PUCK-TIONH3a;

c(hOpMHPOBAHHOCTh YMEHHUMW: OCYIICCTBIISITh IIEICHANPABICHHBI TONCK
XUMHUYECKOW MH(OpPMAIIMK B PA3JIMYHBIX UCTOYHUKAX (Hay4Has U yueOHO-Hay4YHas
JuTepaTypa, CpeacTBa MaccoBor mHbopmanuu, IHTepHET U Ipyrue), KpUTHIECKU
AHAIM3UPOBATh XMMHUYECKYI0 WH(MOpMaIuio, nepepadaTbiBaTh €€ U MCIOIb30BaTh
B COOTBETCTBHUU C MOCTaBICHHON y4eOHOM 3a1aueii.



11 KJIACC

[IpenmerHbie pe3ynbTaThl OCBOEHHUS Kypca «OOmass ¥ HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O MaTEepUAIbHOM E€IUHCTBE MUDA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHMU MOPUPOIbI, O MECTE€ U 3HAYEHUHU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAayK M €€ poJii B 00ECNEeYeHUH YCTONYMBOTO
pPa3BUTHS, B PEIICHWH MPOOJIEM DKOJOTUYECKON, SHEPTeTUUECKOW W THIIEBOU
0€30MacHOCTH, B Pa3BUTUU MEJUIIMHBI, CO3JJaHUM HOBBIX MaTEpHAJIOB, HOBBIX
UCTOYHUKOB DHEPrUH, B OOECIICUYCHUU PAIMOHAJIBLHOI'O MPHUPOJIOINOIL30BAHUS, B
dbopMHUpPOBAaHUM MHPOBO33PEHUS U OOIIEH KyJIbTypbl 4YEIOBEKa, a TaKkKe
AKOJIOTMYECKH OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 3J0POBbI0 M IPUPOJHOU
cpene;

BJIQJICHUE  CHCTEMOM  XUMHUYECKMX  3HAaHMM, KOTOpas  BKIJIIOYAET:
OCHOBOMOJIAralIINe MOHATUS — XUMUYECKHIl DJIIEMEHT, aToM, SApO aroma,
U30TOIIBI, AJICKTPOHHAs 000JI0YKa aToma, S-, P-, d-aTOMHBIE OpOHTAIN, OCHOBHOE U
BO30Y)KJIEHHOE COCTOSHHUA AaTOMa, TUOpUIM3alMs aTOMHBIX OpOWTalIel, HOH,
MOJIEKYJIA, BaJIECHTHOCTb, AJIEKTPOOTPULIATENIBHOCTh, CTENEHb  OKHCIICHMUS,
XUMUYECKasi CBA3b (KOBAaJICHTHAsl, MOHHAS, METa/NIMYecKas, BOJOPOJHAs),
KPUCTAJUIMYECKass PEIETKA, XUMHUYECKasl peakius, pacTBOpP, BJICKTPOJIUTHI,
HE3JICKTPOJIUTHI, JJEKTPOJIUTHYECKAS JUCCOLMALMS, CTENEHb JUCCOLUAIUH,
BOJIOPOJIHBIN  MOKa3aTelb, OKHUCIHUTEIh, BOCCTAHOBHUTENb, TEIUIOBOM 3(P(dEKT
XUMHYECKOW PEAKLNH, CKOPOCTh XUMHUUECKOW PEaKLIUU, XUMUYECKOE PAaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHUs INEKTPOJIUTHUECKON TUCCOLMUAIINM, TEPUOINMUECKUN
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MACChI BEILIECTB, 3aKOH COXPAHECHUS U
NPEBPALICHUS SHEPTUU MPHU XUMUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JICHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN S3bIK
XMMHHM, MHUPOBO33PEHUYECKUE 3HAHUWA, JIeKAIIME B OCHOBE MOHUMAHUSA
NPUYMHHOCTA U CHUCTEMHOCTH  XUMHYECKMX  SIBJICHUW,; COBPEMEHHBIC
NPEACTABICHNUA O CTPOEHUU BEIIECTBA HAa aTOMHOM, HOHHO-MOJEKYJSPHOM U
HAJIMOJICKYJIIPHOM  YPOBHSIX; MPEACTABICHUA O MEXaHU3MaX XUMHYECKHUX
peaKkuuii, TEPMOAMHAMUYECKUX M  KHHETUYECKHUX 3aKOHOMEPHOCTSX  MX
IPOTEKAaHUsI, 0 XMMHYECKOM PABHOBECHM, PACTBOpPaX M IUCIIEPCHBIX CHCTEMAX;
(dakToNOrHYecKue CBEJICHUS] O CBOWMCTBAaX, COCTaBe, MOJYYEHHUH M O€30macHOM
UCIIOJIb30BAHUU BAYKHEUIIINX HEOPTraHMYECKUX BEUIECTB B OBITY W MPAKTUYECKOU
NESATETbHOCTU  YE€JIOBEKa, OOIMMX  HAay4YHbIX  NOPUHIUIAX  XUMHUYECKOTO
IIPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHHUI: BBISBIATH XapaKTEepHbIC MPU3HAKK TMOHSITHUH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE IOHITHUS NPH
OMMCAHUU HEOPTraHUYECKUX BEUIECTB U UX MPEBPAIICHUIM;



c(hOpMHPOBAHHOCTh YMEHHSI MCMOJb30BATh XUMUYECKYIO CHMBOJUKY JJIs
coctaBieHuss GOpMYJ BEIIECTB M  yPaBHEHHH  XMMHYECKUX  PEaKIUH,
cuctematuieckytro HoMmeHknarypy (IUPAC) u TpuBuansHbie Ha3BaHUs OTJEIBHBIX
BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS ONPEAENSITh BAJIEGHTHOCTh U CTENEHb OKUCIICHHUS
XUMHYECKHUX 3JIEMEHTOB B COCIUHEHUSX, BUJ XUMHUYECKOU CBS3M (KOBaJECHTHA,
WOHHAsl, METAJUIMYECKasi, BOJAOPOJHAsA), THUIl KPUCTAUNIMYECKOW PEIIETKU
KOHKPETHOT'O BEUIECTBA;

c(hOpMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEILIECTB OT
BUJA XMMHYECKOW CBSI3W W THMNA KPUCTALIUYECKON pemeéTkd, OOMEHHBIA U
JIOHOPHO-aKIIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJECHTHOMN CBSI3HU;

c(OpMHPOBAHHOCTh  yYMEHMH:  KjacCcU(UIMPOBATh:  HEOPraHUYECKHE
BEIIECTBA MO UX COCTaBY, XUMUYECKHE PEAKIIMH O Pa3TUYHbIM MPU3HAKAM (UHCITY
U COCTaBy pearupyrouydx BeIIeCTB, TEIIOBOMY 3(h(deKkTy peakiuu, U3MEHEHHUIO
CTETICHEH OKHCIICHHUS JJIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTalu3aropa U
IPYTHUE); CAMOCTOSITENIbHO BHIOUPATh OCHOBAHUS U KPUTEPUU JIs KIacCU(UKauu
M3Y4YaeMbIX BEUIECTB U XUMUYECKUX PEAKIUI;

c(OpMUPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI MEPUOIUYECKOro 3aKoHa /.
N. MenpaeneeBa u J€EMOHCTPUPOBAThH €0 CUCTEMATU3UPYIOIIYIO, OOBSCHUTEIbHYIO
U IPOrHOCTUYECKYIO0 PYHKIUU;

c(OpMHPOBAHHOCTh YMEHUH: XapaKTEpHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M HOHOB XUMHYECKHX OJJIEMEHTOB IE€PBOr0O—YETBEPTOrO IEPHUOIOB
Ileppognueckorn  cucremsr .M.  MenneneeBa,  HCHONB3ysS  HOHATHUSA
(QHEPreTUYCCKHE YPOBHM», «HEPTCTUYECKHE TOAYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNIN», «OCHOBHOE M BO30YXKJAEHHOE HIHEPreTUYECKUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHYECKHX 3JEMEHTOB M HX
coenvMHeHnd 1o nepuogaM wu rpynnam [lepuomnueckoin cucremsr [ N.
MeHneneeBa, BaJIEHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOECHUS
UX 2JIEKTPOHHBIX 000JIOUEK;

chOpMUPOBAHHOCTh ~yYMEHMH: XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKME  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  MOATBEPKIATh
CYILIECTBOBAHHE T€HETHUYECKOW CBSI3M MEXKIYy HEOPraHWYECKMMH BEUIECTBAMH C
MOMOIIBIO YPABHEHHI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINA;

cOPMUPOBAHHOCTh YMEHHUSI PACKPBIBAaTh CYHIHOCTb: OKHCIMTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKLUNA MOCPEACTBOM COCTABJIEHUS AJIEKTPOHHOro OanaHca
ATUX PEAKIUH; peakIuii MOHHOrO OOMEHa IyTEM COCTaBIICHUS WX IMOJHBIX M
COKpAallIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUUH  TUAPOIM3A;  PEaKUuu
KOMILIEKCO00pa3oBaHus (Ha MpUMepe TUAPOKCOKOMILIEKCOB IIUHKA U aJTFOMUHUA);



c(OpMHUPOBAHHOCTh YMEHHUS OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHMS
XUMHUYECKUX PEAKIM ¢ Y4ETOM HMX DHEPreTHYECKUX XapaKTEPUCTHUK, XAPAKTEp
U3MEHEHMSI CKOPOCTH XHMHYECKOW pEeakIMu B 3aBHCHMOCTH OT Pa3IU4HBIX
(akTOpOB, a TAKKE XapaKTEP CMEIICHUS] XUMUYECKOT0 PaBHOBECHUS MO/l BIUIHUEM
BHeIIHUX BozjAekcTBui (npuniun Jle [llarense);

c(OPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTb XUMUYECKUE PpEaKIUH,
JeKalle B OCHOBE MPOMBIIIJIEHHOTO IOJTYYEHUS CEpPHOM KHUCIOTHI, aMMHMAKa,
oOue Hay4yHble MPUHLMIBI XUMUYECKUX MPOU3BOJCTB; LIEIE€CO00Pa3HOCTh
NPUMEHEHUS] HEOPTraHWYECKUX BEHIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHUsI COOTHOLIEHUS PUCK-TI0JIb3a;

c(OpMUPOBAHHOCTh BJIAJICHUS CHCTEMOW 3HAHUI O METOoAaxX Hay4YHOIo
NO3HAHUS SABJIEHMH MpUPOJbl — HaOMI0JIEeHNe, H3MEpPEHUE, MOJEIIUPOBAHUE,
AKCIIEPUMEHT (peajibHbI U MBICIIEHHBIN), HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS NIPUMEHATH 3TH 3HAHUS IIPU IKCIIEPUMEHTAIbHOM UCCIIEI0OBAHUH BEIIECTB
U Ul OOBSICHEHUS XHMHMUYECKUX SIBJICHUH, HMMEIOUIMX MECTO B MPHUPOJE,
NPAKTUYECKOM 1eITETbHOCTH YEJIOBEKA U B MIOBCETHEBHOM KU3HU;

c(OPMUPOBAHHOCTh YMEHHMS BBISBIISATH B3aUMOCBSA3b XUMHYECKHX 3HAHUH C
HNOHATUSAMU WU NPEACTABICHUSMHU JIPYTUX €CTECTBEHHO-HAYYHBIX NPEIMETOB JUIS
00J1€€ OCO3HAaHHOI'0 IOHUMAHUS MaTepUAIbHOIO €IMHCTBA MUPA;

c(OpMHPOBAHHOCTh YMEHHUS MPOBOAMTH PACUETHI: C HCIOIb30BAHUEM
HNOHATUM «MaccoBasi JIOJIsI BEIIECTBA B PACTBOPE» U «MOJIAPHAs KOHUEHTpALUI»;
Macchl BellecTBa Wi 00bEMa rasa Mo M3BECTHOMY KOJMUYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOIO U3 YYacCTBYIOIIMX B PEAaKLUHU BEIIECTB; TEIUIOBOro 3¢ dexra
peaklMu; 3HAYE€HUsS BOAOPOJHOIO MOKa3aTessi pacTBOPOB KHUCIOT M WIEJIOYEH ¢
U3BECTHOM CTENEHbIO AMCCOLMAalUM; Macchl (00bEMa, KOJIMYECTBAa BEILECTBA)
OPOAYKTA PEaKUUH, €CIU OJHO M3 MCXOJHBIX BELIECTB JAHO B BHJE PACTBOpA C
OTIpeIeIEHHON MAaCCOBOM TTOJIEH PacTBOPEHHOTO BEIECTBA WM JAHO B M30BITKE
(MMeeT TpUMECH); NOJM BbIXOJA NPOAYKTa peakluuu; OOBEMHBIX OTHOIICHHI
ra3os;

c(OpMUPOBAHHOCTh YMEHHUI: CaMOCTOSTENBbHO IJIAHUPOBATh U MPOBOJIUTH
XUMUYECKUM  3KCHEpUMEHT  (IpOBENEHHE  peakuuMid  HOHHOro  OOMEHa,
NOJATBEPKACHUE KaUECTBEHHOI0 COCTaBA HEOPraHUYECKUX BEILECTB, ONPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IOMOINBIO WHAMKATOPOB, W3YYECHHE BIIHSHMUSI
pa3iauuHbIX  (AKTOPOB Ha  CKOPOCTh XHUMHUYECKOM  pPEaKIUH, pelIeHHe
AKCIIEPUMEHTAJBHBIX 3a7a4 1o TemaMm «Merammel» u  «Hemeramasl») ¢
COOJIIO/ICHHEM NIPAaBUJI O€30MaCHOr0 OOpallleHus! C BEIIECTBAMU U J1a00paTOPHBIM
obopynoBaHueM, (GOpMyJIUpOBaTh LElb HCCIEAOBAaHUSA, MPEJICTaBIATh B
pa3anyHOi (opMe pe3ynabTaThl SKCIEPUMEHTA, aHAIU3UPOBATh U OICHUBATh UX
JIOCTOBEPHOCTH;



c(hopMUPOBAHHOCTb YMEHHI: COOJIIOIaTh MPaBWIa MOJb30BAHUS XUMUYECKOU
nocynod u JabopaTOpHbIM OOOpYyIOBaHUEM, OOpalleHusT ¢ BElIeCTBAaMU B
COOTBETCTBHHM C HHCTPYKIMSIMH I10 BBITIOJIHEHUIO J1A0OPATOPHBIX XHMHYCCKHX
OTMBITOB, HYKOJIOTMYECKH I€JIeCO00pa3HOr0 TMOBEACHUSI B OBITY U TPYIOBOH
JEATEIBHOCTA B ILIEJISIX COXPAHEHUSI CBOETO 3J0POBbS, OKPYKAIOIIEH MPUPOTHON
Cpelbl W JOCTHKEHHS €€ YCTOMYMBOI'O PAa3BUTHs, OCO3HAaBaTh OIACHOCTh
TOKCHYECKOTO JICMCTBUSI HA >KUBBIE OPraHU3Mbl ONPEAECIEHHBIX HEOPraHUYECKHUX
BEIIECTB, MOHUMAas cMmbIch mokaszarens [IK;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBIATh IIEJCHANIPABICHHBIA TOUCK
XUMHUYECKOW MH(MOPMAIIMK B PA3JIMYHBIX HCTOYHUKAX (HaydyHas M yaeOHO-Hay4YHas
JUTEpaTypa, CpeacTBa MaccoBor mHGopManun, UHTepHET U Apyrue), KPUTHICCKH
aHAJM3UPOBATh XUMHUUYECKYIO0 MHGOPMAIIMIO, TiepepadaThiBaTh €€ U UCTIOIb30BaTh
B COOTBETCTBHUHU C MTOCTaBJICHHON y4eOHOM 3amaueii.



TEMATUYECKOE INTAHUPOBAHUE
10 KJIACC

KosnyecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoasubie  IlpakTnueckue
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Pasnea 1. Teopernueckne 0CHOBbI OPraHMYeCKOH XHMHH
[Ipenmer oprannueckon xumuu. Teopus
1.1 c p OHCHI/I}I op FaHUYECKUX COC HHeHI/II‘EI) A. M 8 bubmorexa LTOK
' P P A S https://m.edso0.ru/d69df650
byrneposa
Hroro no pazneny 8
Paspnea 2. YrieBonopoasl
21 [IpenenbHbIE YrI€BOAOPOABI — AJKAHBI, 5 bubnmoreka [JOK
' LAKJIOAJIKAHBI https://m.eds00.ru/d69df650
29 HenpenenbHbie yrieBoaopoIbl: aJKeHbI, 14 1 bubmuorexa [IOK
' aJIKaJuCHBI, aJIKHHBI https://m.edsoo.ru/d69df650
bu6mmoreka [IOK
2.3 ApoMaTHuecKue yrieBoI0PO Ikl (apEHBbI) 8 https://m.eds00.ru/d69df650
24 IIpupoHbEIE HICTOYHUKH YTIIEBOAOPOIOB U UX 4 bu6nmorexa LIOK
' nepepaboTka https://m.eds00.ru/d69df650
bu6nuoreka [IOK
2.5 ["anoreHnpon3BOAHBIC YTIEBOAOPOIOB 4 1 htts://m.edsoo.ru/d69df650
Hroro mo pazneny 35
Paspnen 3. Kuciiopoacoaep:kanue opraHnyecKue coeInHeHust
bu6nuorexa LIOK
31 Criupret. denon 1 1 https://m.edso00.ru/d69df650



https://m.edsoo.ru/d69df650
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KapOoHunbHbIC COSTUHEHUS: aTbACTH/IBI

bu6mmorexa [IOK
3.2 keToHbl. KapO6oHoBbie kucimoThl. CloKHBIS 21 httos://m.edso0.ru/d69df650
s¢upsL. XKups
bu6nuorexa LIOK
33 YEaeBofE o https://m.eds00.ru/d69df650
Wroro no pazueny 41
Pa3nen 4. A3orcoaepikaniue opranniecKue coeJuHeHUs
bubmuorexa [IOK
4.1 AmuHBI. AMUHOKHUCIIOTHI. benku 12 htts://m.edso0.ru/d69df650
Hroro no pazueny 12
Pa3znen 5. BoicokoMoOsIeKyJIApHBbIE COeIMHECHUS
5.1 BbICOKOMOJIEKYISIPHBIE COEAUHEHUS 6 bubmorexa IOK
' Y A https://m.edsoo.ru/d69df650
Htoro no pasneny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3/ieioB H TEM nudpoBbie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (1upp )
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoTbI
pecypcsl
Pa3nen 1. TeopeTnueckue 0OCHOBbBI XMMHUM
Crpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u Ilepuoguueckas cucTemMa XUMHYCCKUX 11 bubmmorera [JOK
' PHOA https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crpoenue BeuiectBa. MHOrooOpasue 14 1 bubnmnoreka [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bub6nunorexa LIOK
1.3 X 24 1 3
MMHTACCIHE peatii https://m.edsoo.ru/2dd57f24
Hroro no pazueny 49
Pa3nea 2. Heopranmueckasi xumust
bubmunorexa IHOK
2.1 H 42 1
eMETAIRT 3 https://m.edsoo.ru/2dd57f24
but6mmoreka [JOK
22 Meraubi 31 ! 2 https://m.edso00.ru/2dd57f24
Hroro o pasneny 73
Pa3gen 3. XuMus u :XKu3Hb
31 MeToabl NO3HAHUA B XUMUHU. XUMUS U 11 but6mmoreka [IOK
' KH3Hb https://m.edso00.ru/2dd57f24
Hroro no pazneny 11



https://m.edsoo.ru/2dd57f24
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HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoandecTBo yacoB
Ne Hara DJIeKTpOHHbBIe N poBbIE
Tema ypoka Kontpoabubie | IlpakTuuyeckue
n/n Beero H3yUYeHHsi ~ 00pa3oBaTeJIbHbIC Pecypchl
padoTbI padoTbI
[IpeameT u 3HaueHUE 02.09.2024
OpPraHMYECKON XUMUH,
1 MpeNCTaBICHUE O 1 bubmmorexa [JOK
pedl https://m.edso0.ru/3686e6f5
MHOT'000pa3nuu OpraHuIeCKUX
COEIMHEHNH
DIEKTPOHHOE CTPOEHUE aTOMa 04.09.2024
sepoa (OCHOBHOE U
2 ]3:)361) 3 éfIHoe COCTOSTHHS) 1 bubmmorexa OK
YA ’ https://m.edsoo.ru/0Oce6fd4c
BajeHTHBIE BO3BMOKHOCTH
aToMa yriepoja
XHUMHYECKast CBSI3b B 05.09.2024
OpPraHUYECKUX COCTUHECHHUSIX.
3 Mexanu3Mbl 00pa3oBaHUs 1 bubmmorexa [JOK
. P https://m.edso0.ru/8d39f5c8
KOBAJICHTHOM CBSI3H, CIIOCOOBI
paspbiBa CBs3eEi
Teopust ctpoeHus 06.09.2024
4 OpraHNMYeCcKUX COeqUHEHNH A 1 bubmmorexa [JOK
p a ’ https://m.edso0.ru/9e595ch8
M. Bytneposa
Buael nzomepun: cTpykTypHas, 09.09.2024
5 [IPOCTPAHCTBEHHAS. 1 bu6nmorexa [IOK

DneKTpoHHBIE 3P PEKTH B
MOJIEKYJIaX OPTaHHYECKHX

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
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COCIUHEHNN

[Ipencrasnenue o 11.09.2024
KJIACCH(PUKALINH K
6 CI/ICTCM(Eil)TI/ILI:CKaH bubmmorera [IOK
https://m.edsoo.ru/c212dd21
Homenkiatypa (IUPAC)
OpraHUYECKHUX BEIIECTB

7 Knaccudukanus peakuuii B 13.09.2024 | BubGamoreka ITOK
OPraHU4YeCKOW XUMHUHU https://m.edsoo.ru/ba5706aa
CucreMaTu3anus 1 00001IeHne 16.09.2024 = BubGmmoreka [IIOK

8 y
3HAHUU 10 TEME https://m.edsoo.ru/87a37cab
ATnKaHbBI: TOMOJIOTUYECKHH PSI, 18.09.2024
obmmas ¢popmyna,

9 HOMEHKJIaTypa U U30MEpHs, bu6muoreka [IOK
3JIEKTPOHHOE U https://m.edso00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJT

10 Ou3nvecKknue 1 XUMHUIECKHEe 20.09.2024 | Bubnmoreka [IOK
CBONCTBA aJIKAaHOB https://m.edso00.ru/3137711c
HaxoxneHne ajxkaHoB B 23.09.2024

11 npupoze. CriocoOb! MOTydeHHs Bubmroreia LIOK

https://m.edsoo.ru/259b0a5b
Y IPUMEHEHHUE aJIKaHOB
[uknoankaHel: 00IIas 25.09.2024
dbopmyna, HOMEHKIaTypa 1

12 HU30MepHs, 0COOCHHOCTH bu6mmoreka [IOK
CTPOECHUS U XUMHYECKHUX https://m.edso0.ru/156730d2
CBOWCTB, CITIOCOOBI MOJIYYEHHS U
MPUMEHEHUE

N 27.09.2024 | bubmmoreka [IOK

13 Pemenne pacu€THBIX 337124 HA

https://m.edsoo.ru/bf84d8eb
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ompeieNICHUE MOJICKY/IIPHOM
(hopMyITBI OPTaHHYECKOTO
BEIIIECTBA [0 MACCOBBIM JOJISIM
ATOMOB DJIEMEHTOB, BXOISIIUX
B ero coctaB. CHucTeMaTH3anus
1 000011IeHNE 3HAHUH 110 TEME

AJNKEHBI: TOMOJIOTUYECKHH PsI, 30.09.2024
obmras popmyna,

14 HOMEHKJIaTypa, JIEKTPOHHOE U bubmuoreka [IOK
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
Mouiekyn. CTpyKTypHasi ¥ LUC-

TpaHC-U30MEPHS ATKCHOB
duznyeckre 1 XUuMUIECKUE 02.10.2024
15 cBoiicTBa ankeHoB. [IpaBuio bubmmorexa OK
P https://m.edsoo.ru/21069ccd
MapkoBHHKOBA

16 CriocoOBI TTOJTydeHUsT U 04.10.2024 = buGmmoreka LIOK
IIPUMEHEHHUE aJIKCHOB https://m.eds00.ru/665dc058
[Tpaktuyeckas padora Ne 1 o 07.10.2024

17 teMe "[lonydenue sTuneHa u bubmmorexa OK

i . https://m.edso00.ru/0941eed8
W3YYCHHE €T0 CBOWCTB
Pemenue pacu€THbIX 33724 HA 09.10.2024

18 OIPEAEICHUE MOJIEKYISIPHOM bubnuorexa [JOK
(bopMyIbl OPraHUYEeCKOTO https://m.edsoo.ru/e9ea9921
BElIeCTBa
AnKanueHbl: CONPSIKEHHBIE, 11.10.2024
W30JIMPOBAHHBIE,

but6mmoreka [IOK
19 KyMYJIMPOBaHHBIE.

OCOOCHHOCTH IIEKTPOHHOTO
CTPOCHHS

https://m.edso0.ru/04298c0a



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

20 XHUMHUYECKHE CBOMCTBA 14.10.2024 | Bubauoreka [IOK
CONPSIKEHHBIX THEHOB https://m.edso0.ru/e561253d
21 CriocoOsI MoTyueHust U 16.10.2024 = BubGnuoreka [IOK
IIPUMEHEHHE aJIKaJHEHOB https://m.eds00.ru/1aa81660
AJKWHBI: TOMOJIOTHYECKUH PsijI, 18.10.2024
obmas dhopmyia,
22 Hoileﬂx?;asypya, JJEKTPOHHOE U bubmorexa LIOK
https://m.edso0.ru/68b6ccac
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (pu3nyeckue cBoiicTa
23 XUMHUYECKUE CBOMCTBA AIKHHOB 21.10.2024 | bubmmorexa [IOK
https://m.eds00.ru/23493a93
24 KauecTBeHHBIC peakuny Ha 23.10.2024 | Bubmmoreka [TOK
TPOMHYIO CBA3b https://m.edsoo.ru/7b1c48da
o5 CriocoObI nostyueHust u 25.10.2024 | Bubmuoreka IIOK
IIPUMEHEHHE aJIKMHOB https://m.edsoo.ru/a6f9alea
Pemenue 3amgay: pacu€rsl o 06.11.2024
26 YPaBHEHUIO XUMHUYECKON bubmmorexa LOK
https://m.edsoo0.ru/5db8e526
peakiuu
97 CucreMmaruzanys 1 00001eHne 08.11.2024
3HaHUI 110 TeMe
ApeHbl: TOMOJIOTUYECKUH PsLI, 11.11.2024
obmas popmyina,
08 HOMEHKJIaTypa. DJIIEKTPOHHOE U bu6mmoreka [JOK
MPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/a92a7094
MoJIeKyJ1 O€H30J1a ¥ TOTyoJIa, UX
¢duznueckue CBOMCTBa
29 XUMHUYECKUE CBOKWCTBA apCHOB: 13.11.2024 = BubGnuoreka IIOK

peaKIK 3aMeIeHUs

https://m.edsoo.ru/a44alaed



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
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30

XHWUMUYECKUE CBOMCTBA apECHOB:
peaKkuy MPUCOCTHHCHUS,
OKHCJIEHHE I'OMOJIOTOB O€eH30I1a

15.11.2024

but6mmoreka [IOK
https://m.edsoo.ru/a44alae4

31

OCcO0OEHHOCTA XUMHUYECKUX
CBOWCTB CTHPOJIA

18.11.2024

but6mmoreka [IOK
https://m.edsoo.ru/d5018a54

32

Pemenue pacuérHpix 3a1a4 Ha
OIpEIETICHUE MOJIEKYIIIPHOU
(hOpMyITbI OPraHUIECKOTO
BEIIECTBA

20.11.2024

bubmuorexa [JOK
https://m.edsoo.ru/53461a2c

33

CriocoObI TTOTy4eHHS 1
MIPUMCHECHHE aPCHOB

22.11.2024

bu6mmoreka [IOK
https://m.edsoo.ru/6f717d09

34

35

['enernueckas cBsA3b MEKIY
pa3IMYHBIMU KJ1accaMu
YIJIEBOJOPOJOB

Pacuérel no ypaBHeHUAM
XUMHUYECKUX PEAKIUH.
CucreMaTtu3anus u 0000IIeHNE
3HAHUH T10 TEME

25.11.2024

27.11.2024

36

[Tpupoansrii ra3. [lonyTHbie
HE(TSHBIE ra3bl

29.11.2024

37

KameHHbI#1 yronb U IpoayKThI
ero nepepaboTKH

02.12.2024

but6mmoreka [IOK
https://m.edso0.ru/69b3398b

38

Hedtp 1 ciocooOw eé
nepepabotku. [Ipumenenue
MIPOJYKTOB TiepepadoTKu HehTH

04.12.2024

but6mmoreka [IOK
https://m.edsoo.ru/21f9de78

39

['eHeTHUECKas CBSI3b MEXKITY
Pa3IUYHBIMH KJIacCaMU
YTJIICBOJIOPOIOB

06.12.2024



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
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["anoreHonpon3BoIHBIE 09.12.2024
40 YTJIEBOJIOPOIOB: DJIEKTPOHHOE but6mmoreka [JOK
CTPOECHUE; PEAKLUU 3aMEILICHUS https://m.eds00.ru/82b4d759
rajorefa
JleticTBuUe 1Iea04YeH Ha 11.12.2024
TaJIOTCHITPOU3BOTHBIC.
41 BzaumopelictBue
IATAJIOr€HAIKaHOB C MAaTHUEM U
LIUHKOM
Cucremaruzanus U 00001eHne 13.12.2024
42 3HAHWMH 110 pa3aen bubmmorexa [JOK
" pasi | Y https://m.edsoo.ru/20e89f22
VYri1eBo10pOoabI
43 KonrtponbHas pabota o teme 16.12.2024 = Bubauoreka ITOK
"VYrneBonopoasr" https://m.eds00.ru/95¢9e298
[IpenenbHBIE OTHOATOMHBIE 18.12.2024
CIUPTHI: TOMOJIOTUYCCKUH Psif,
ob61mas ¢hopMyiaa, CTpOCHHUE
44 MOIJJ'I-IGK (111) II/)ISOYMG I/I}Ip bubmorexa HOK
Y pH, https://m.edsoo.ru/df04c5cd
HOMEHKJIATYpa,
kiaccuukanus, Guznyeckue
CBOMCTBA
XuMHYECKUE CBOMCTBA 20.12.2024
45 MIPEJEIbLHBIX OJHOATOMHBIX bubmmorexa [JOK
pe A https://m.edsoo.ru/26ee34fe
CITUPTOB
CriocoObI TTOTy4eHHs 1 23.12.2024
46 IIpUMEHEHNE OTHOATOMHBIX bubmorexa LOK
p A https://m.eds00.ru/484100000000000
CIIUPTOB
47 IIpocTeie 3¢upsr: 25.12.2024 | bubmmoreka [JOK

HOMCHKIJIaTypa U U30MCpUs,

https://m.edsoo.ru/c2c788bh2



https://m.edsoo.ru/82b4d759
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0COOCHHOCTH (PU3UYECKUX U
XUMHYECKHUX CBOMCTB

MHoOroaToMHbI€ CIIUPTHI: 27.12.2024

48 STUJICHTJIUKOJIb U TIIULEPUH, UX bu6muoreka [IOK
(hU3UYECKHEe U XUMUYCCKUC https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CriocoObl ToTy4eHHs 1 13.01.2025

49 MPUMEHEHHE MHOTOaTOMHBIX bubmmorexa [IOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
®deHOIT: CTPOCHUE MOJICKYJIBI, 15.01.2025
50 (du3nyeckue CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/2ce726f8
TokcuaHOCTH (peHoIa
. 17.01.2025 but6mmoreka [IOK

°1 Xumirieckie CeolicTsa denoa https://m.edso0.ru/037ca5f9

59 CriocoOBI TTOJTyUeHUs U 20.01.2025 | Bubauoreka IIOK
npuMeHeHne GeHoIa https://m.edsoo.ru/c77ddf4c
[Ipaktuyeckas padora Ne 2. 22.01.2025

53 Pemenune skcriepuMeHTaNIbHBIX bubnuorexa LIOK
3aga4 no teme "CrnupTel U https://m.edsoo.ru/fd0ced09
¢deHnonsr"

54 CucremaTu3zanus 1 0000IICHUE 24.01.2025 | bBubnmoreka [IOK
3HAHUM 110 TeMe https://m.eds00.ru/1810cb9b
Anpaerunsl 1 KETOHBL: 27.01.2025
AJIIEKTPOHHOE CTPOCHHE

55 KapOOHWIBHOU TPYIIIIHI; bu6mmoreka [IOK

TOMOJIOTHUECKHE PSIIbI, 001Iast
dbopmyna, nzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/ee4d84aa
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Anpaerunsl 1 KETOHBL: 29.01.2025
56 (bu3HYecKre CBOMCTBA; peaKInu bubmmorexa LIOK
P https://m.eds00.ru/c887425¢
MIPUCOCTMHCHHUS
Peakuuu oxkucneHus u 31.01.2025
57 KayeCTBEHHBIE PEAKIIMU bubmorexa LOK
peaxi https://m.edso00.ru/a393baa9
albJIETHI0B U KETOHOB
58 CriocoOsI MmoTydeHus 03.02.2025 @ bubGmnoreka LIOK
albJICTUA0B U KETOHOB https://m.edsoo.ru/520d1c51
OOHOOCHOBHBIE TIPE/IENIbHbBIE 05.02.2025
59 KapOOHOBBIC KHCJIOTHI, bu6mmoreka [IOK
0COOEHHOCTH CTPOEHHUS UX https://m.edsoo.ru/fecOb113
MOJICKYIT
N3omepust 1 HOMEHKIATypa 07.02.2025
60 KapOOHOBBIX KHCJIOT, X bubmorexa LOK
P o https://m.eds00.ru/700cc87b
¢buznyeckue cBoiicTBa
XUMHYCCKUE CBOMCTBA 10.02.2025
61 MPEACIbLHBIX OJHOOCHOBHEIX bubmorera [IOK
pes g https://m.eds00.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OCcoOEHHOCTH CBOMCTB 12.02.2025
62 MYPaBbUHOH KHCIIOTBHI. bu6nuoreka [IOK
MHuoroo6pasue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHUCJIOT
Oco0EeHHOCTH CBOMCTB: 14.02.2025
HETPEeIeIbHBIX H
apoMaTHYECKUX KapOOHOBBIX,
bub6mmoreka LIOK
63 JTUKapOOHOBBIX,

FI/I,I[pOKCI/IKap6OHOBLIX KHUCJIOT.

IIpencraBuTenn BBICIINX
KapOOHOBBIX KUCIIOT

https://m.edso0.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
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773

Ilonsarue o IMPOU3BOJHBIX

17.02.2025

bu6moreka [IOK

64
KapOOHOBBIX KUCIIOT https://m.edso0.ru/0d162d9d
CriocoOsI MoTyueHust U 19.02.2025
65 MPUMEHEHHE KapOOHOBBIX bubmmorexa LOK
P P https://m.edso0.ru/7c065c9d
KHCIIOT
CrnoxxHble 2(UPHI: 21.02.2025
TOMOJIOTHYECKHIA PsijT, 001ast but6mmoreka [JOK
66
bopmyna, u3omMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 dusnveckue U XUMHICCKUE 24.02.2025 | Bubmmoreka IIOK
cBoOcTBa A(hUPOB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THbix 3a71a4: 10 26.02.2025
YpaBHEHUIO XUMHYECKON
68 peakiuuu, Ha Onpe/esieHre
MOJIEKYIISIPHON (OpPMYJIBI
OpPTaHHYECKOTO BEIIeCTBA
[Ipaktuyeckas padora Ne 3. 28.02.2025
69 Pemenune skcriepuMeHTaNIbHBIX bubmuorexa LIOK
3aaa4 o Teme "KapOoHoBbie https://m.edso0.ru/486671fb
KucnoThl. CiioxHbIe 3Quphl"
Kupsr: ctpoenue, pusndeckue 03.03.2025
70 1 XMMUYECKHE CBOMCTBA Bubmmorera [IOK
https://m.edso0.ru/a19c5b98
(rumpons)
OcoOEHHOCTH CBOMCTB JKHUPOB, 05.03.2025
71 coAepKalIuX OCTATKH bu6mmoreka [IOK
HENPEIEIIbHBIX KUPHBIX https://m.eds00.ru/b0331922
kucnoT. JKupsl B mpupoe
72 Mpbl1a KaK COJIM BBICIIUX 07.03.2025 | bubmmorexa [JOK

https://m.edso0.ru/3c566565
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KapOOHOBBIX KHUCIIOT, UX
mororiee aerctaue. [loasgTHE O
CUHTCTHUUYCCKUX MOIKOIINX

cpeactax (CMC)
I'eneTnveckas cBs3b 10.03.2025
73 YTJIEBOJIOPOIOB 1 bu6nmoreka [IOK
KHUCJIOPOJCOAEPKAITUX https://m.eds00.ru/56790c96
OpPraHMYECKUX BEIICCTB
74 Pacu€Tsl o ypaBHEHUAM 12.03.2025
XHUMUYECKHX PEaKIUii
CucreMaTu3arus u 00001IeHne 14.03.2025 = Bubnuoreka [IOK
75 .
3HaHUH 10 TeMeE https://m.edsoo.ru/f8eaf2eb
OOm1ast xapakTepUCTHKA 17.03.2025
YIIEBOJIOB U KJIaccupUKaIus bubmuorexa LIOK
76
YTJIeBOJIOB (MOHO-, TU- U https://m.edso0.ru/7a9693al
MOJIMCaxapu/bl)
Monocaxapubl: GU3nIecKue 19.03.2025
7 CBOMCTBA U HaXOXX/ICHUE B bubmmorexa OK
A https://m.edsoo.ru/b4bdda2d
pUPOJIC
[IpumeHeHne ToKo3bl, €€ 21.03.2025
78 SHAYCHIC B bubmuorexa [IOK
https://m.edsoo.ru/5e61122d
KHU3HEACATSIIbHOCTH OpraHu3Ma
Jlucaxapuapl: caxaposa, 02.04.2025
79 MaJIbTO3a 1 JaKTO3a. bubmuorexa [JOK
Haxoxnenue B npupoae u https://m.edsoo.ru/eb0384¢e7
MIPUMEHEHUE JUCAXaAPHUIOB
80 [Tomucaxapuasl: CTpOCHHUE 04.04.2025 = bubnuoreka IJOK

MaKpOMOJIEKYJ, pU3ndecKue u

https://m.edsoo.ru/72a04508
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XHUMHUYECCKUC CBOﬁCTBa,

pPUMEHCHHE
81 [TonsiTe 00 MCKYCCTBEHHBIX 07.04.2025 = Bubmumoreka ITOK
BOJIOKHaX https://m.eds00.ru/6216e766
Pemenue pacyeTHBIX 3a7a4 Ha 09.04.2025
82 oTpe/ieNICHUE T0U BhIXOa bu6nmoreka [IOK
MPOAYKTA PEAKIIUU OT https://m.edsoo.ru/7fde47ef
TEOPETHYCCKH BO3MOKHOTO
CucreMaTu3anus 1 00001IeHne 11.04.2025 @ Bubmmoreka [IIOK
83 .
3HAHWU M0 pa3Jeny https://m.edso00.ru/08d4364c
KonTponbHas pabora o teme 14.04.2025
84 "Kucnopoacoaepxariue bubmorexa LIOK
POACOATPIAI " https://m.eds00.ru/42c6678e
OpPTaHUYECKHUE COCTMHEHHUSI
AMUHBI: KiaccuuKkanms, 16.04.2025
CTpOCHHE MOJIEKYJI, 001Iast
85 (bT(f) MyJia I/I3OMeyI/I$I B bubmorera LIOK
pMyTa, pH, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa ¥ (pu3nuecKue
CBOICTBa
86 XHUMHUYECKHE CBOMCTBA 18.04.2025 | Bubauoreka IIOK
ann(paTHIECKUX aMUHOB https://m.edso0.ru/1bc5¢cf80
AHWINH: CTPOEHUE aHWINHA, 21.04.2025
87 0COOCHHOCTH XUMHYECKUX Bubmmorera [IOK
. https://m.edso0.ru/39cd21f1
CBOWMCTB aHMJIMHA
CriocoObI TTOTy4eHHS 1 23.04.2025
88 pUMEHEHHE an(aTHIECKUX bubmorexa LIOK
P https://m.edsoo.ru/eal38763
aMHHOB
89 AMUHOKHUCIIOTBI: HOMEHKJIATypa 25.04.2025 | Bubmuoreka IIOK

U u3omepus, puznyecKkue

https://m.edso0.ru/d1773e80
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cBoiictBa. OTHENbHbBIE
MPEACTABUTETHN (.-aMUHOKHCIIOT

XUMHYCCKUE CBOMCTBA 28.04.2025
AMHHOKHCIIOT, UX
90 OMOJIOrNYECKOE 3HAUCHHE bubmorera [JOK
https://m.edsoo.ru/77df705a
amMuHOKuCII0T. CHHTE3 U
THJIPOJIU3 TICTITHIOB
o1 benku xak npupoHbIe 30.04.2025 = Bubmuoreka IIOK
HOJUMEPBL; CTPYKTYPBI OEIIKOB https://m.eds00.ru/429e9899
92 XHUMHUYECKHE CBOMCTBA OCIKOB 02.05.2025 | bubmorexa LIOK
https://m.eds00.ru/6237306d
A3zoTcozepikarime 05.05.2025
reTEePOIUKIINIECCKHE
93 coe II)/IHHGHI/I}I Hyxnennosbie bubmmorexa [IOK
8 Y https://m.edso00.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
Omosorudeckas poib
[Ipaktuyeckas padota Ne 4. 07.05.2025
Pemenune skcriepuMeHTaNIbHBIX
94 3a7a4 1o TeMe bubmorera [JOK
" % https://m.edsoo.ru/8e3c02d1
A30TcoaepKalme
OpraHUYeCcKHe coequHEeHus"
[TpakTrueckas pabora Ne 5. 12.05.2025
95 Pemrenne skcnepuMeHTAIbHBIX bu6mmoreka [JOK
3a1a4 1o treMme "Pacrio3HaBanue https://m.edsoo.ru/bde3fdf6
OpTraHUYECKUX COCTMHEHHM"
KonTponbhas paboTa 1o Teme 14.05.2025
| bub6mmoreka LIOK
96 A3zoTcoaepxaine

OpraHUYeCcKHe COeTMHEHU"

https://m.edsoo.ru/ce561bc?
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OCHOBHBIE MIOHATUSA XUMHH
BBICOKOMOJIEKYJISIPHBIX

16.05.2025

97 COCTMHCHHUI ¥ METOJbI X 1 bubmmorexa [IOK
A A https://m.edsoo.ru/7aa63ebd
CUHTE3a —TIOJTUMEPU3AIIHS U
MOJIMKOHACHCAIIHS
08 [Tnactmacchl. YTuausamus u 1 19.05.2025 | Bubmuoreka IIOK
nepepadoTKa IIacTHKa https://m.edsoo.ru/82242e0f
DnacToMephl: HaTypabHbIN 21.05.2025
99 CUHTETUYECKUE KayuyKu 1 bubmmorera [IOK
yAyRH, https://m.edso0.ru/246103ec
Pe3una
Bonokna: HaTypanbHbIe, 23.05.2025
100 HCKYCCTBEHHBIE, 1 bubnumorexa [IOK
cunretnueckue. [lomumepsl https://m.eds00.ru/5963a601
CHEINaTIbHOTO Ha3HAUCHUS
[MpakTraeckas padota Ne 6. 26.05.2025
101 Pemenue skcriepuMeHTaNIbHBIX 1 bubnuorexa [IOK
3aza4 rno reme "Pacno3naBanue https://m.edsoo.ru/3aebd77a
MJIaCTMacC U BOJIOKOH"
O0001IeHNE U CUCTEMATU3 AL
M3Y4YE€HHOTO MaTepuasa 1o TemMe bubnuorexa LIOK
102 1 28.05.25
"BBICOKOMOIEKYIISIPHBIE https://m.edsoo.ru/6a22b1e8
coeTMHEeHUS "
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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11 KVIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bceero U3yuyeHHsi | 00pa3oBaTeJIbHbIE
padoTbI padoTbI
pecypchl

1 Atom. CocTaB aTOMHBIX SI7EP. 1 02.09.2024 bu6mmoreka [IOK
XUMUYECKUN 3eMeHT. M30TOIIbI https://m.edsoo.ru/59c¢112ee
Crpoenue 351eKTpOHHBIX 000JI0UeK 04.09.2024 | BubGmnorexa LIOK

2 1
aTOMOB, KBAaHTOBBIC UMCIIa https://m.edsoo.ru/b4d9fffa

3 Krnaccudukanus XuMUIEeCKUX 1 05.09.2024 | BubGmuoreka LIOK
3JIEMEHTOB (S-, p-, d-, f-3;meMenHThI) https://m.edso00.ru/61294af9

4 Knaccuukanmss XuMu4aecKux 1 06.09.2024
9JIEMEHTOB (S-, p-, d-, f-ameMenHTHI)

5 PacripeeneHue 37eKTPOHOB 10 1 09.09.2024 | BbubGmuoreka LIOK
ATOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DNEKTPOHHEIC KOH(PUTypaIlliX aTOMOB 11.09.2024

6 BHCM:II;TOB B OCHO;II)-ION}IIII)/I ) 1 bubmorera [JOK

5 https://m.edso0.ru/8149e846
BO30YXKJIEHHOM COCTOSTHUH
7 DNEeKTPOHHBIE KOH(UTYypaI[Ii HOHOB 1 12.09.2024 | bubmorexa IIOK
P ypant ' https://m.edsoo.ru/a0764b24

8 13.09.2024
DIIeKTPOOTPULIATEITLHOCTh 1
[Teproanueckuii 3aKOH U 16.09.2024
[Meproandeckasi cicTeMa XUMHYECKHUX

9 anemeHToB JI. 1. Menpeneena, cBsI3b C 1 bubmmorexa [JOK

N Vﬂ ’ https://m.eds00.ru/16957c01
COBPEMEHHOI Teopuel CTpOeHUs
aTOMOB
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3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMUYECKHUX DJIEMEHTOB M 00Pa3yeMbIX

18.09.2024

bubmuorexa [JOK

10 VMU IIPOCTHIX U CIIOKHBIX BEIECTB 110 https://m.edso0.ru/f8468927
TpynmaM u neproaam

11 Cucremaruzanusa U 0000IIeHNE 3HAHUN 19.09.2024 bubmuoreka [JOK
10 TEME https://m.edsoo.ru/8fad2942

12 20.09.2024
Pemenne 3a1a4d pa3mudHBIX THIIOB
Bunbel xumndueckon ¢BsI3u. MexaHU3MEBI 23.09.2024

13 00pa30oBaHUs KOBAJIEHTHOM CBS3U. bu6nmnoreka [IOK
Bonopoanas cBs3b. https://m.edsoo.ru/5a8072af
MeXMOJIeKYIIpHBIC B3aUMOCHCTBHS
BaneHTHOCTE ¥ BaJlcHTHEIC 25.09.2024

1 BO3MOKHOCTH aTOMOB. CBS3b bubmuorexa [IOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYI C UX https://m.edsoo0.ru/3d2ca093
T€OMETPUYECKHM CTPOCHUEM

15 [IpencraBneHust 0 KOMIUIEKCHBIX 26.09.2024 bubmuoreka [JOK
COEIMHEHUAX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66b12a

16 [IpencraBieHUss O KOMIUIEKCHBIX 27.09.2024
COCIMHEHUSX: COCTaB U HOMEHKJIATypa
BemectBa MosiekyasipHOTO U 30.09.2024

17 HEMOJIEKYJISIPHOTO CTPOEHHUs. THUIIbI bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEUIETOK U CBOMCTBA https://m.edso0.ru/e167635b
BCIIICCTB
[lonsiTve 0 TUCIIEPCHBIX CUCTEMAX. 02.10.2024

18 [IpeacraBienue o0 KOJJIOUIHBIX bubmorexa HOK

https://m.edso0.ru/da2c70e4

pacTBopax

19 WcTuHHbIE pacTBOPHI: HACBIIICHHBIE U 03.10.2024 | puGrmorexa HOK
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HCHACBIICHHBIC, PACTBOPUMOCTE.

https://m.edsoo.ru/e9ccdd8d

Kpucramnorunaparst
20 CriocoObI BEIpaKEHUST KOHIICHTPAITUU 04.10.2024 | Bubnuoreka IIOK
pacTBOpOB https://m.edso0.ru/328e653a
21 07.10.2024
Pemenue 3a1a4 pa3nuyHbIX TUIIOB
Pemienue 3agad ¢ uCnonb30BaHUEM 09.10.2024
29 MOHATHH ""MaccoBasi 10JIs but6mmoreka [IOK
pacTBOpEHHOTO BelecTBa", "MOJIApHas https://m.edsoo.ru/785e0ab4
KOHIIEHTpauus"
23 Knaccudukamus u HoMeHKIaTypa 10.10.2024 | Bubnmoreka IIOK
HEOPraHUYECKUX BEILIECTB https://m.edsoo.ru/bf9e108d
24 Cucremarusanus U 0000IIEHNUE 3HAHUN 11.10.2024 Bbu6moreka [JOK
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbHast paboTta 1o Temam 14.10.2024
"Crpoenue atoma. [lepuoanueckuii
25 3akoH u [lepuoanueckas cucrema bu6mmoreka [JOK
XUMHUYeCKHX dj1emenToB 1. . https://m.edsoo.ru/70a60aa4
Menpeneesa", "CTpoeHue BelecTsa.
Mmuoroo6pa3ue BermiecTs"
Knaccuukanmst XaMU4eCKUX pPeaKIIHii 16.10.2024
26 B HEOPraHMYECKON M OpraHu4ecKon Bubmmorera [IOK
https://m.edso0.ru/6335cdd2
XUMHH.
3aK0H COXpaHEHHUsI MAaCChI BEIIECTB; 17.10.2024
27 3aKOH COXPAHEHUS U MTPEBPALCHUS
SHEPTUU MPU XUMHUYECKUX PEaAKIUIX
08 TerutoBbie 3 HEKTHI XUMHYSCKUX 18.10.2024 | Bubauoreka IIOK

peakuunii. Tepmoxummuyeckue

https://m.edsoo.ru/d1db86da
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ypaBHEHUS

Boruncnenus no ypaBHEeHUsIM 21.10.2024
29 XUMHUYECKUX PEAKIIUHA U Eubmorexa ITOK
p https://m.eds00.ru/87b13954
TEPMOXHUMHUYECKUM YPAaBHEHUSM
CKOpOCTh XMMUYECKOH peakuuu, e 23.10.2024
30 3aBHCHMOCTH OT Pa3IMUHBIX (PAKTOPOB.
Karanu3 u xaranusatopsl
31 24.10.2024
Pemenue 3a1a4 pa3iMyHBIX THITOB
32 ['oMoreHHbIe U reTeporeHHbIe peaKun 25.10.2024
[Ipaktuyeckas padota Ne 1 o reme 06.11.2024
33 "BrnustHre pa3nuuHbIX (PaKkTOpOB Ha bubmmorexa LOK
. P | https://m.edsoo.ru/1facaldl
CKOPOCTh XUMHUYICCKOH peaKInu
34 OOpatuMbie 1 HEOOPATHMBIE PEAKIIHH. 07.11.2024 | Bubmuoreka LIOK
XUMHUYECKOE PABHOBECUE https://m.eds00.ru/30952f9b
[Ipaktrueckas padborta Ne 2 o Teme 08.11.2024
35 "BrausiHue pa3nn4yHbIX (PaKTOpOB Ha bubmmorexa LIOK
. https://m.edsoo.ru/3bf34e17
TIOJIO’KEHUE XUMHUYIECKOTO PAaBHOBECHS
36 DNEKTPOIUTHYECKAS JUCCOLUAIIS 11.11.2024 | bubmmorexa IIOK
P A HHAIE https://m.edsoo.ru/5f766bdf
37 CuiibHBIE U CJTa0BIe DJIEKTPOTUTHL. 13.11.2024
Cremnens QUCCOIHMAINT
Nonnoe npoussenenue Boasl. Cpena 14.11.2024
38 BOJIHBIX :CTBO :B Bogo Jlo HLII:?I " bubmmorexa [IOK
A P POB. BONOPOA https://m.edsoo.ru/3966ca89
nokasatenb (pH) pactBopa
39 15.11.2024

Pemenue 3amaq Pa3jINUHbIX TUIIOB
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I'maponus coneit. Peakuuu,

18.11.2024

but6mmoreka [IOK

40 [POTEKAIONIME B paCTBOpax https://m.edsoo.ru/09d5a9hd
AIIEKTPOJIUTOB
[Ipaktuyeckas padota Ne 3 o reme 20.11.2024
41 "XUMHUUECKHE PEAKIIUN B PACTBOPAX Enbmiorexa HOK
P B P P https://m.edsoo.ru/2e3daeb0
JJIEKTPOJIUTOB
OKUCINTEIIHLHO-BOCCTAHOBUTEILHBIE 21.11.2024
42 eaKkuy. BaxxHeme OKUCIUTEIN U Eubmorexa I{OK
PEAKIUH. https://m.eds00.ru/56226060
BOCCTAaHOBHUTEIHN
43 MeTo 3IeKTPOHHOTO (IJCKTOHHO- 22.11.2024 = Bubauoreka IIOK
MOHHOT0) OanaHca https://m.edso0.ru/fb691387
44 DJEeKTPOIU3 PaCTBOPOB U PACILIaBOB 25.11.2024 = Bubaunoreka LIOK
BEIIIESCTB https://m.edso0.ru/93fh97d2
45 Pemenne 3ama4 pa3auuHbIX THIIOB 27.11.2024 Enbmaorexa HOK
fatp https://m.edso0.ru/5a859d16
46 Permrenue 3amau pa3InuHbIX THIIOB 28.11.2024 Eubmorexa ITOK
atp https://m.edsoo.ru/5afa265d
47 29.11.2024
Pemenue 3a1a4 pa3inyHBIX TUIIOB
48 CuctemaTtuzanus 1 00001IeHNE 3HAHUIA 02.12.2024 | Bubmuoreka [IOK
1o TeMe "XuMHUYeCKue peakuu” https://m.edsoo0.ru/c161eb85
KontponsHas pabota o teme 04.12.2024 | Bubmuoreka [TOK
49
"Xumuyeckue peakiuu" https://m.edsoo.ru/a8a0a930
TlonosxeHue HeMETAIIOB B 05.12.2024
[eproandeckoii CUCTEME XUMUIECKUX Eut6 OK
50 anemenToB JI. 1. MenpeneeBa u nbsmorexa I

OCOOCHHOCTH CTPOEHUS UX aTOMOB.
dusnueckue cBOMCTBAa HEMETAIIOB

https://m.edsoo.ru/8ca2dcad
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AmutoTponus HEMETaUIoB (Ha IpUMeEpe 06.12.2024
51 KHUCJI0po/ia, cepsl, hochopa u bubmmorexa LOK
pOAa, CepEL, P https://m.edsoo.ru/ef92c91c
yriepo/ia)

59 Bogopon: nonyuenue, pusndeckue u 09.12.2024 | Bubnuoreka IJOK
XHMHYECKHE CBOMCTBA. [ Mapuibl https://m.edso0.ru/0aa8f613
I"aymoreHsl: HaX0KACHHE B IPUPOJIE, 11.12.2024

53 CIIOCOOBI TIOJT eHJI:fm qmanpeclzcni u bubmmorexa [IOK

yi o https://m.edso0.ru/4e223795
XUMHUYECKHE CBOHCTBA
l'anorenoBonopobl. Baxueiimue 12.12.2024
o4 KHCJIOPOJICOIEPIKAIIUE COEAMHEHUS Brbmmoreia LIOK
PORCOAepall A https://m.edso0.ru/6b3255e6
TaJIOTCHOB

55 13.12.2024
Pemienue 3a1a4 pa3nMyHbIX THIIOB
JlaGopaTopHbIe ¥ IPOMBIILICHHBIE 16.12.2024

56 CIOCOOBI TIOJTyYEHHUs TaJIOTEHOB. bu6mmoreka [IOK
IIpuMeHeHHE TAJIOTEHOB U UX https://m.edsoo.ru/6971aca4
COEIMHEHU M
[TpakTrueckas padota Ne 4. Pemenue 18.12.2024

S7 9KCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe Bubmmorexa [JOK
DKCTICPHMEN A htps://m.edsoo.ru/8b26fecd

T"anorenst
Kucnopoa: nabopatopusie u 19.12.2024
TPOMBIIIJICHHBIE CIIOCOOBI MOTYyYCHHUS,
. but6mmoreka [IOK
58 (bu3ndYecKue U XUMHUISCKHUE CBOKCTBA.
https://m.edsoo.ru/c8abc36a
O3oH. [Ipumenenue kucnopoaa u
030Ha
59 OKCHILL 1 HEDOKCHILLL 20.12.2024 | bubmumoreka [IOK
A P A https://m.edso0.ru/5¢8816a0
60 Pemenue 3aaa4 pa3nuyHbIX TUIIOB 23122024 | gu6nuorexa HOK
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https://m.edsoo.ru/2b6d8b4b

61 Pemenue 3a1a4 pa3imyHbIX THIIOB 25.12.2024
Cepa: Hax0XKICHHE B MPHUPO/IC, 26.12.2024
62 CH(I))CO6BI n())I;IH SHUS Q?HBII)/I‘II;CKI/IG u bubmmorexa LOK
ya o https://m.edsoo.ru/46afael6
XUMHYECKHE CBOHCTBA
27.12.2024 bub6moreka [IOK
63 Ceposonopon, cyeduae! https://m.edso0.ru/7c875999
Kucnoponcoaepxaiue coeTMHEHUS 13.01.2025
64 cepbl. OCOOEHHOCTH CBOWCTB CEPHOI Brbmmoreia LIOK
PEL P https://m.edsoo.ru/8cfa2548
KHCIIOTHI
65 15.01.2025
Pemienue 3a1a4 pa3nMyHbIX THIIOB
[TpakTuueckas padota Ne 5. Pemenue 16.01.2025
66 SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TEME bubmmorexa [OK
| p . | https://m.edsoo.ru/0afb05e4
Cepa u eé coeiMHeHUS
A3OT: HaX0XKJIEHHE B PUPOJIE, 17.01.2025
67 CrocoObl ONy4YeHUsl, pU3nvecKue u bu6nmoreka [IOK
XHMHYECKHE CBOMCTBA. AMMHAK, https://m.edsoo.ru/badd2255
HUTPHIBI
Kucnopoanconepxaine coefuHEHUS 20.01.2025
68 azora. OcCOOEHHOCTH CBOWCTB a30THOM Bubmmorexa [IOK
’ https://m.edsoo.ru/e2965afe
KUCJIOTHI
69 22.01.2025
Penienue 3a1a4 pa3iMyHBIX THIIOB
20 [IpumeHeHue a30Ta U €ro COeAMHEHUI. 23.01.2025 = Bubaunoreka [IOK
A3OTHBIE yIOOpEHUS https://m.edso0.ru/129f5059
71 dochop: HaXOKACHHE B IPUPOJIC, 24.01.2025 = Bubmmoreka [IOK

CHocOOBI MOy4YeHus!, PU3NUECKUE U

https://m.edsoo.ru/9a6b43ec
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xumudeckue cpoiictBa. ®ochumpr u

dhochun

Oxcunsl pocdopa, 27.01.2025
72 ¢dochopconepxkammue kucaorsl. Conun bubmmorexa LIOK
p Iu[ prratt ' https://m.edsoo.ru/c7a2d429
(hochopHOI KUCTOTHI
73 [Mpumenenne docdopa u ero 29.01.2025 | Bubmmoreka ITOK
coequaenuit. dochopHeie ynoopeHus https://m.edsoo0.ru/a218070a
74 30.01.2025
Pemenue 3a1a4 pa3InIHBIX THTIOB
[TpakTrdeckas padora Ne 6. Pemenue 31.01.2025
75 SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME bubmmorexa LIOK
P A https://m.edso0.ru/8175ac3f
"A30T u pocdop u ux coenuHeHU"
VYriepona: HaX0XKICHHUE B PUPOJIE, 03.02.2025
76 aJUTOTPOTHbBIE MOJU(BUKALINY; bu6nmoreka [IOK
(u3nueckne 1 XMMUYECKHE CBOMCTRA, https://m.edsoo.ru/1eb19f9e
PUMCHECHHE
O i), 05.02.2025
7 IJ(ICeHIc[) yZJ(IIiI/))(ma(OJI)L:I);(: I:(fICHOTa ueé bubamorexa [JOK
yHIepon 28 https://m.edsoo.ru/dba58adf
COJIH
78 Pemienue 3aga4u pa3nuyHbIX THIIOB 06022025 | bubmmorexa [IOK
A&t p https://m.eds00.ru/6029b609
79 07.02.2025
Pemenue 3a1a4 pa3inyHbIX TUIIOB
80 10.02.2025
Pemenue 3a1a4 pa3nuyHbIX TUIIOB
Kpemuunii: HaxoxXIeHUE B IPUPOAL, 12.02.2025
P e PHPOA but6mmoreka [IOK
81 CIocoObI OJTydeHusI, (PU3NIECKHUe U

XUMHUYECKHE CBOUCTBA

https://m.edsoo.ru/143558ab



https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab

Oxkcun kpemuaus(1V), kpemaneBas

13.02.2025

bu6moreka [IOK

82 KHCJI0Ta, CUIINKATEI https://m.edso0.ru/3170e7b1
[IpuMeHEHNE KPEMHUS U €70 14.02.2025 = Bub6auorexa LIOK
83 coeauHeHuil. CTeKI0, ero Nojy4yeHue, https://m.edsoo.ru/393cdacO
BUBI CTEKJIA https://m.edsoo.ru/5823cefb
84 Pemenne 3a1a4 pa3audHBIX THIIOB 17.02.2025 bubmorexa HOK
Aatp https://m.eds00.ru/b624f801
85 19.02.2025
Pernrenue 3a1a4 pa3TMyHbIX THIIOB
86 20.02.2025
Pernienue 3a1a4 pa3iMyHbIX THIIOB
87 CucremaTtu3zanus 1 0000IICHIE 3HAHHIA 21.02.2025 | bubnmoreka [IOK
o Teme "Hemeramisr" https://m.edso0.ru/6e864db5
88 KonTposibHas padoTa 1mo Teme 24.02.2025 = bubmmoreka [JOK
"Hemertamnnr" https://m.eds00.ru/d0484c76
AnHanu3 pe3ynbTaToB KOHTPOJIBHOM 26.02.2025 = BubGmmoreka [TOK
89
paboThI, KOPPEKIHS OMIHOOK https://m.edsoo0.ru/2b7e9510
[TonosxeHne MeTaIlIOB B 27.02.2025
[Neproanueckoit cucTeMe XUMUIECKHX
90 31eMeHTOB. OCOOCHHOCTH CTPOCHHMS bubmorera [JOK
' P https://m.eds00.ru/9839c16¢
AIEKTPOHHBIX 000JI0UEK AaTOMOB
METaJJIOB
OO6mue ¢puznuecKkue CBONCTBA 28.02.2025
91 MeTajuioB. [IppuMeHeHre MeTalJIOB B bubmmorexa LOK
P https://m.edso0.ru/51dac9d3
OBITY M TEXHUKE
92 CrunaBbl MetaiioB. Koppozus 03.03.2025 | Bubanoreka [IOK

MCTAJ1JIIOB

https://m.edsoo.ru/42b872e3
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05.03.2025

but6mmoreka [IOK

93 Pemenue 3a1a4 pa3audHbIX THIIOB htts://m.edsoo.ru/e3de37h6
94 Pemenue 3a1a4 pa3nuyHbIX TUIIOB 06.03.2025
95 07.03.2025
Pemenue 3a1a4 pa3nuyHbIX TUIIOB
DNEKTPOXUMHUUECKUH Psijl HAIIPSHKEHUN 10.03.2025
96 MeTaiioB. O0mIHe CrocoObl MOMyYEHUS bubmmorexa IIOK
https://m.edso0.ru/94eb377a
METAJJIOB
OO01mas xapakTepucTuka Metauios |A- 12.03.2025
rpymsl lleppoaudeckoi cucteMbl
97 XMMHMYECKHX 3JeMeHTOB. HaTpuii u bu6mmoreka [IOK
KaJIuii: Noay4eHue, GU3HIecKue 1 https://m.edsoo.ru/e12c26b3
XMMHYECKHE CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCTMHCHUN
Oo6mas xapakrepuctuka metamuios |1A- 13.03.2025
rpymisl llepruoaudeckoin cucteMsl
98 XUMHYECKHUX 3JIEMEHTOB. Marauii u bubmuorexa [IOK
KaJIBIIWIA: TTOTyYeHne, Gu3nvdecKkue u https://m.edso0.ru/7c3e49c0
XUMHYCCKHE CBOHCTBA, MPUMCHEHHE
MPOCTHIX BEIIECTB U UX COCTMHECHUIN
99 KécTkocTh BOIBI U CLIOCOOBI €€ 14.03.2025 | Bubauoreka IIOK
YCTPaHEHHUS https://m.edsoo.ru/c74bfae9
100 ATIOMUHUI: TTONTydeHHe, GU3NIECKHE U 17.03.2025 | Bubmmoreka IJOK
XUMUYECKHE CBOWCTBA, IPUMEHECHHE https://m.edso0.ru/0e79b266
AmdorepHbIe CBOMCTBA OKCHA U 19.03.2025
101 TUJPOKCHUIA ATTFOMUHMUS, Bbu6moreka [JOK

TUAPOKCOKOMIUIEKCHI alFOMUHMS, UX
IIPUMEHEHNE

https://m.edso0.ru/5d12d318
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102

Pemenne 3aJa4 pa3JIMYHbIX TUIIOB

20.03.2025

103

Pemenne 3aJia4 pa3JIM4YHbIX TUIIOB

21.03.2025

104

Pemenue 3amaq Ppa3jINUIHbIX TUIIOB

02.04.2025

105

[paktuyeckas pabora Ne 7. Pemenue
9KCIIEPUMEHTANIFHBIX 3a71a4 0 TeMe
"MeTauibl TJIaBHBIX MOArpymm"

03.04.2025

bu6mmoreka [IOK
https://m.edsoo.ru/27a4af43

106

OO6m1as xapakTepUCTUKa METAIIOB
no6o4HbIX noarpymnn (b-rpymm)
[leproanueckoil CUCTEMBI XUMUYECKUX
3JIEMEHTOB

04.04.2025

but6mmoreka [IOK
https://m.eds00.ru/610d7431

107

OO0mas xapakTepuCTHKa METAJJIOB
no6ouHbIX oarpymn (b-rpymm)
[lepuoanueckoii cUCTEMbl XUMHUYECKUX
3JIEMEHTOB

07.04.2025

108

dusznueckue 1 XUMUYECKHUE CBOIICTBA
XpoMa M €ro COeIMHEHUM, UX
MIPUMEHEHUE

09.04.2025

109

dusnyecKkue 1 XUMUYECKUE CBOMCTBA
XpoMa M €ro COeIMHEHNH, UX
IIPUMEHEHNE

10.04.2025

but6mmoreka [JOK
https://m.edsoo.ru/9911bef3

110

Baxwnerime coelMHEHNs MapraHia.
IlepmaHranar xanus, ero
OKHUCIIUTENbHBIE CBOWCTBA

11.04.2025

bub6mmoreka [IOK
https://m.edso00.ru/039d69c8

111

Baxwnerinve coeiMHEHNs] MapraHia.
[lepmaHranar kanus, ero
OKUCIJINTEIbHBIE CBOMCTBA

14.04.2025
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dusnyeckre 1 XUMHUYECKUE CBOMCTBA 16.04.2025
112 Jkelnesa U ero coenuuenni. Ilonyuenue bubnmorexa LHOK
' yi https://m.edsoo.ru/1b7f8741
U TIPUMEHEHUE CTIABOB JKele3a
dusnyeckue 1 XUMHUUECKUE CBOMCTBA 17.04.2025
113 xKelesa u ero coenunenuit. [lonydenue
U TIPUMEHEHUE CIUIaBOB JKejie3a
dusnyeckue 1 XUMUYECKHE CBOMCTBA 18.04.2025
114 MeIU U €€ COeIUHECHUHN, UX bubmorexa [IOK
A A ’ https://m.edso00.ru/2bc0f954
MpUMEHEHNE
dusnueckue U XUMUYECKHUE CBOIICTBA 21.04.2025
115 MEIH U €€ COeNUHEHNH, UX
NPUMCHCHHE
dusnyeckre 1 XUMHUUECKHE CBOMCTBA 23.04.2025
116 LIMHKA U €ro COeINHEHMH, X bu6moreka [IOK
puMeHeHHe. [ MApOKCOKOMILIEKCHI https://m.edsoo.ru/b1f2beal
[IUHKA
[paktuyeckas pabora Ne 8. Pemenue 24.04.2025
117 3KCIIEPUMEHTAJILHBIX 327144 10 TEME Enbmiorexa HOK
p a https://m.edsoo.ru/a6e352ea
"MeTauibl TOOOYHBIX ToArpym"
118 Pemienue 3a1a4u pa3nuyHbIX THIIOB 25.04.2025 | bubmmorexa [IOK
atp https://m.edsoo.ru/a8b83d83
119 28.04.2025
Pemenue 3a1a4 pa3inyHBIX TUIIOB
O0001IEHHE ¥ cCUCTEMATH3ALIHS 30.04.2025
120 M3Y4EHHOr0 MaTepuaia o TeEMe bubmmorexa [OK
| Y " P https://m.edsoo.ru/e91fe975
Mertaninsl
121 KonTposbHas padoTa 1mo Teme 02.05.2025 | Bubmmoreka [JOK

"Mertaier"

https://m.edsoo.ru/83f63ea3
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AHaJIn3 pe3yabTaToOB KOHTPOJIBHON

05.05.2025

bu6moreka [IOK

122
paboThl, KOPPEKLHS OMINOOK https://m.edsoo.ru/9ebff2fd
Poib xumum B o0ecrieueHun 07.05.2025
123 YCTOWYUBOI'O pa3BUTHS YEIIOBEUECTBA. bu6mmoreka [IOK
[TonsiTHEe 0 HAYYHBIX METOAAX https://m.edso0.ru/080fe1f0
WCCJICIOBAHUS BEIIECTB
Hay4nple npruHINTIBI OpTaHU3AIUH 08.05.2025
124 XUMHUYECKOI0 IPOU3BOCTBA. bu6mmoreka [IOK
[IpomblnIEHHBIE CITOCOOBI MOTYYEHHS https://m.edsoo.ru/2e45a44f
BOKHEUIITUX BEIICCTB
XUMUYECKOe 3arpsi3HeHue 12.05.2025
125 OKpYKaIOIIeH Cpeabl U €ro bubmorexa LIOK
Py P https://m.edsoo.ru/9f11bf51
MTOCJICICTBHS
XuMUsI ¥ 3J0POBbE YEJIOBEKA. 14.05.2025 bu6moreka [IOK
126
JlekapcTBeHHBIE CpelICTBA https://m.edso0.ru/a6552721
127 Xumus nuiy. Poins Xxumuu B 15.05.2025 | Bubnuoreka [IOK
o0ecreyeHny MUIIeBON Oe30MaCHOCTH https://m.edsoo.ru/1f7b5bd2
128 KocmeTtnueckue u nappromMepHbie 16.05.2025 | Bubmuoreka IIOK
cpenctsa. beiToBas xumMust https://m.edsoo.ru/da42d5a9
XuMHsl B CTpOUTEIbCTBE. BaskHeiimme 19.05.2025
129 CTPOUTEIbHBIE U KOHCTPYKITMOHHBIC bubmmorexa [IOK
p pyxt https://m.eds00.ru/61e69003
MaTepHuabl
XUMUS B CEIIBCKOM XO3SHCTRBE. 21.05.2025
130 OpraHuuecKue U MUHEpaIbHBIC bubmorera [JOK
p p https://m.edsoo.ru/fd39587d
ynoopeHus
22.05.2025 | bubmmoreka [IOK
131 I1 EI
oaroroska k E1I°3 https://m.edsoo.ru/db979c70
132 IToxroroska x EI'D 23.05.2025
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133 CucreMmarusanys U 00001eHre 3HAHUN 1 26.05.2025
0 TeEMeE
OBUIEE KOJIMYECTBO YACOB I10 133

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIbBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChHI CETU

HUHTEPHET



