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MNOACHUTEJIBHAS 3AIINCKA

Pabouast mporpamMma 1mo XuMHUHM Ha ypOBHE CpeaHero obmiero obpa3zoBaHus pa3paboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUN K pe3yiabTaTaM OCBOeHMsI (ernepalibHOM  00pazoBaTeNbHON
nporpammel cpeanero obmiero obpaszoBanms(POIl COO), npencraBiaeHHbIX B DeaepaibHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuu mnpenojgaBaHus
yuebHOro mpenMera «XuMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peaM3yIoMX OCHOBHbBIE 00pa3oBaTeNbHbIE MPOrPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTerun
pasBuTHusl BocniuTanus B Poccuiickoit ®enepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOIO M3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTeCTBEHHO-HayYHOIr0 00pa3oBaHus yuauuxcs 10 kinaccos. M3yuenue npenmera, peain3zyeMoe
B ycioBusAx AuddepeHIUpOBaHHOTO, MNPO(UIBLHOTO OO0y4YeHHs, NPU3BAHO OOECIEUUTh
00111€00pa30BaTENIbHYI0 U OOIIEKYIBTYPHYIO TOATOTOBKY BBITYCKHHKOB IIIKOJIBI, HEOOXOIUMYIO
JUIA aJanTalid MX K OBICTPO MEHSIOIIMMCS YCIOBHSIM JKH3HH B COLIMYME, a TaKXe JUIs
MPOJOHKEHUSI O0OyYEHHS B OpraHu3alugax npodeccnoHanbsHOro 00pa3oBaHusl, B KOTOPBIX XUMUS
SBIISICTCS. OJTHOM U3 MPUOPUTETHBIX TUCIUILINH.

B mnporpaMme mo XMMUM Ha3zHaueHHE TpeAMeTa «XHUMHUS» TOIY4aeT MOIPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoIoyararomumu nosoxxkenusmu Pr'OC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, COAepkKAHMsI, Pe3yIbTaTOB 00yUeHHs U TpeOOBaHHUI K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBHUAETEIHCTBOM TOMY SIBIISIFOTCS CJEIYIOIINE BBIMOIHIEMbIE
IPOrPaMMOM 110 XUMHUHU (YHKITUH:

e HUHQOPMAIIMOHHO-METOANYECKAs, peaju3alus KOTOpod oOecreynBaeT IOJydeHHUE
IPEJICTaBICHUs O LESAX, COJEp)KaHUHU, oOlieil cTpaTternu oO0y4eHMsl, BOCIIUTAHUS U
pa3BUTHs OOyYarOUIMXCsS CPEACTBAMH IpeaMeTa, U3ydaeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3alMOHHO-TUIAHUPYIOIIAS, KOTOpas ~ IpeaycMaTpUBaeT OIIpE/ICIICHUE:
OPUHIUIIOB  CTPYKTYPHUPOBaHHUA M  TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4eOHOro
Marepuaia, KOJUYECTBEHHBIX M KAYEeCTBEHHBIX €r0 XapaKTePHCTHK; IOAXOJO0B K
(OpMUPOBAHUIO COAEPKATETLHOM OCHOBBI KOHTPOJII U OLIEHKH OO0pa30BaTEIbHBIX
JIOCTIDKEHUI 00ydaroIuxcss B paMKax HTOrOBOHM arrectauuu B (OpMe €IUHOIro
roCyJapCTBEHHOT'O 3K3aMeHa 10 XUMUH.

[Iporpamma 11t yriiyOJI€HHOTO U3yUYE€HUSI XUMUM:

® YCTaHABIIMBAET MHBAPUAHTHOE MPEIMETHOE CO/ECpKaHKE, 00s13aTeNbHOE ISl U3YUYEeHUS
B paMKax OTAENbHBIX Npoduiel, npeaycMaTpuBaeT  paclpejieieHue U
CTPYKTYpUPOBAaHHE €ro IO KjIaccaM, OCHOBHBIM COJEpPKaTeNIbHBIM JIMHUSAM/pa3ienam
Kypca;

e aéT MpUMEpPHOE paclpeieieHne yueOHOro BpeMeHH, peKOMEHIYEMOro ISl U3Y4eHUs
OTJICTHHBIX TEM;

e [peularaeT MNPUMEPHYIO IOCIEA0BAaTEIbHOCTh M3y4YeHHs Yy4eOHOro Marepuana ¢
y4€TOM JIOTUKH MMOCTPOCHHSI Kypca, BHYTPUIIPEAMETHBIX U MEXKIIPEAMETHBIX CBS3EH;

e aéT METOAMYECKYI0 MHTEpIpEeTaluIo Iefiell W 3aJad H3y4eHus IpeaMeTa Ha
yIIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHUs, COJAEPKATEIbHON XapaKTePUCTUKHU IMJIAHUPYEMBIX Pe3ylIbTaToOB
OCBOCHHSI OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl CPEIHEro 00Iero oOpa3oBaHUS



(JINYHOCTHBIX, METANPEIMETHBIX, TIPEIMETHBIX), a TAK)KE C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-II03HABATENbHbIX JEHCTBUN OOYYalOLIErocss IO OCBOCHMIO COJEp’KaHUs
npeaMera.

[Io Bcem Ha3BaHHBIM TO3MIMSAM B MPOrpaMMe IO XUMHUU TMPEIyCMOTpEHa
MIPEEeMCTBEHHOCTh € OOy4YeHHEeM XHMHUU Ha YpPOBHE OCHOBHOTO 00IIero ooOpazoBaHus. 3a
npelenaMu  yCTAaHOBJICHHOM TMPOrpaMMON IO XUMHHM  00s3aTenbHOW  (MHBapUAHTHOMN)
COCTaBIISAIONLICH cofep kaHusi yueOHOro nmpeamera «XUMHUs» 0CTaéTcs BO3MOXKHOCTh BBIOOPA €ro
BapHaTUBHON COCTABJIAIOIIEH, KOTOpask OJIKHA ONPEAEIATHCS B COOTBETCTBUH C HAIIPABICHUEM
KOHKPETHOTO MPpOGuIs OOyICHHS.

B cootBerctBuu ¢ koHuentyanbHbiMU mojoxkeHusmMu DPIOC COO o HazHayeHUH
npeaMeToB 0a30BOro U yriyOJIEHHOTO ypoBHEH B cucteme AudQepeHInpoBaHHOro 00yueHHs Ha
YPOBHE CpeHero obiiero o0pa3oBaHusl XUMUS HA YPOBHE YIiyOIEHHOIO M3YUEHHUS HaIpaBlieH
Ha pealn3alyio TMPEEMCTBEHHOCTH C TMOCIHEAYIOIUIUM OSTaloM MOJyYEHUs XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUsS CHEHUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JUCLIUIUIMH B By3aX M OpraHu3alusax CpeaHero npodeccruoHaibHOro oopasosanus. B 31oil cszu
U3y4YeHHE TMpeaMeTa «XUMHUS» OPHEHTUPOBAHO MPEUMYIIECTBEHHO Ha paclIUpeHHe U
yrayOieHne TEOpPEeTUYECKOM U MPaKTUYeCKOW TMOATOTOBKM OOydaromuxcs, BbIOpaBIIMX
ornpenenéHHbId MpopmIb 00yUeHHs, B TOM YUCIE C NEPCHEKTHBON MOCIETYIOMIETO IMOIyIeHUS
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusx npodeccuonansHoro oopasosanus. Hapsiny ¢ atum,
B cBere TpeboBanuii @I'OC COO k muiaHupyeMbIM pe3ylbTaTaM OCBOCHHS (eaepalbHON
00pa3oBaTeNbHOIl MpPOrpaMMbl CpPEeTHEro OOIIero 00pa30BaHUS HM3YYEHHE MpeaMeTa «XHUMHUS»
OpPUEHTUPOBAHO TAK)KE HA PELICHUE 3a/1a4 BOCIIUTAHUS U COLIMAJILHOTO Pa3BUTUS 00ydaroIIuXcs,
Ha (OpPMHUPOBAaHUE Y HUX OOIIEHHTEIUICKTYaIbHBIX YMEHUH, YMEHUH pallMOHAIN3aIUH YIeOHOTO
Tpyaa ©  OOOOHIEHHBIX CHOCOOOB  JEATENBHOCTH, HUMEIOIUX  MEXIUCIUILIMHAPHBIN,
HaJIPEIMETHBINA XapaKTep.

CocraBmsiromiuMu  nipeMeTa «XUMHUS» HAa YPOBHE YIIyOJEHHOrO M3Yy4YEHHS SIBISIOTCS
yrayonéHubie Kypcebl — «Oprannueckas xumusi» u «OO0Immas U HeopraHuyeckas xumusi». [Ipu
OTIpeNIeIeHUH TOAXO0JI0B K OTOOpY M CTPYKTYPHOM OpraHu3alMy COJEpXkaHUS ATHX KYpCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY NpHUHATHI nojioxeHuss @PI'OC COO o pazanuusx 6a30Boro u
yray0nE€HHOTO YPOBHEH U3yUEHHUS PEAMETA.

OcHOBY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas u HeopraHudeckas
XUMHUS» COCTABISET COBOKYIMHOCTh MPEAMETHBIX 3HAHUN U YMEHMH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO M3yd€HUsS IpeAMETa. JTa CHUCTEMa 3HAHUHM IOJIy4aeT ONPEIECIIEHHOE TEOPETHYECKOE
JOTIOJIHEHNEe,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OoNbIIMN  00BEM
(dakToIorHUecKoro Marepuaia. Tak, Ha yriyOoJ€HHOM ypOBHE M3y4YeHHUs MpeaMeTa odecredeHa
BO3MOXHOCTh 3HAYUTEIHHOIO YyBEIMUYEHHs 00bEMa 3HAaHUH O XMMHUYECKHX DJIEMEHTaxX |
CBOMCTBaX MX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIIyOJeHUs MpeACTaBICHUNH O CTPOCHUHU
BEIIECTBAa, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX NMPOTEKaHMs peaklhii, pacCMaTpUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKONH KUHETHKU U TEPMOJMHAMUKHU. V3yueHne nepruoguieckoro 3aKkoHa u
[lepuonuueckoil  cucTeMbl XUMHUYECKHMX  DJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b OOBSACHIETCS C
TOYKHM 3pPEHHS] SHEPreTHUECKUX W3MEHEHUN NMpu e€ oOpa3oBaHUU U pa3pyLICHUH, a TakkKe C
TOYKM 3pEHUs MexaHu3MoB €€ oOpazoBaHus. M3ydeHue THUNOB peakIUil JOMOJIHAETCS
(dbopmMHpoBaHUEM NPEACTAaBICHUN 00 IEKTPOXMMUYECKHUX MPOIeccax U JIEKTPOIN3E PACILUIaBOB
U pacTBOPOB BELIECTB. B Kypce OpraHMYeckod XHMMHMM IIPU PACCMOTPEHUU PEAKLUOHHOU



CITOCOOHOCTH COSMHEHUN yIeseTCs 0c000€ BHUMAaHUE BOMPOcaM 00 dJIEKTPOHHBIX A deKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHHU3MaX PEaKIIHid.
Ocoboe 3HaYeHne UMEET TO, YTO Ha COZEpKaHHWE KypCOB XMMUH YIIyOJIEHHOTO YPOBHS
U3YYEHHUS Ui KJIAccoB ompeaenéHHoro mnpoduis (rmaBHbIM 00pa3oM Ha UX CTPYKTYpY H
XapakTep JONOJHEHUH K 00Iel crucTeMe MpeIMEeTHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXHbBIC
npeaMmersl. Tak, HampuMmep, B COAEp)KaHUU TpeAMeTa s KIacCOB XHUMHKO-(H3UYECKOTO
npoduns 0obIIOe 3HAYCHHE OyIyT UMETh 3JIEMEHThI Y4eOHOTO MaTrepuaia 1mo oomei XuMHuu.
[Ipu u3yueHuu mnpenMera B JAHHOM cly4yae akLEHT OyneT craeiraH Ha OOIIHOCTh METOJIOB
MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUHN B XUMHH U B (DU3HKE: aTOMHO-MOJICKYJISIpHAsI TEOpUs
(MonexynsipHass Teopus B (QHU3UKE), 3aKOHBl COXPAHEHUS MAacChl M SHEPIHH, 3aKOHBI
TEPMOJIMHAMHKH, JIEKTPOJIN3a, TIPEACTABICHUS O CTPOCHUH BEIIECTB U JIPYTOE.
B 10 e Bpems B coaep:kaHUU MpeIMeTa Ui KJIacCOB XUMUKO-OHOJIOTrHYeCKOro nmpodus
OonbIIMiA yAETBHBIN Bec OyleT MMETh OpraHuyeckas XuMus. B sTom cimydyae mpenocTaBisiercs
BO3MOXHOCTB JIJIs1 60siee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpPraHU3alny KIETKH KaK
OMOJIOTHYECKON CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K IpPHUMEpPY, TaKHE CTPYKTypHBIE
KOMIIOHEHTBI, KaK JIHMMHJbI, OCTKU, YTJIeBOJAbI, HYKICUHOBbIE KUCIOTHI U Apyrue. [Ipu sTom
3HAHUS O COCTaB€ M CBOWCTBAxX MpPEJCTaBUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHUX BELIECTB
CITy’KaT OCHOBOM JUIS M3YYEHHsI CYITHOCTH MPOLECCOB (POTOCHHTE3A, IBIXaHUS, TTHIEBAPEHHUSL.
B muane ¢opmupoBaHUS OCHOB HAy4YHOTO MHUPOBO33PEHHUS, OCBOCHHUS OOIICHAYYHBIX
METOJIOB TTO3HAHUS U OIbITa MPAKTUYECKOTO MPUMEHEHHUS HayUYHbIX 3HAHUHM U3yueHUe mpeameTa
«XuMus» Ha YrayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SX C Yy4eOHBIMHU
npeaMeTaMy, BXOSIIMMHU B COCTAB MPEIMETHBIX o0nacTeil «EcTecTBeHHO-HAyYHBIE IPEAMETHI»,
«Matemaruka 1 nHpopMaTuka» u «PyccKuil sI3bIK U IUTEpATYpay.
[Tpu m3yuenun yuyeOHOro npenmera «XHUMHUS» Ha YIIyOJIEHHOM ypOBHE TaKXke, Kak Ha
YpOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHusi (Ha 0a30BOM YpOBHE), 3amadeit
NEPBOCTENICHHON 3HAYMMOCTH SIBJISIETCS (POPMHUpPOBAHHME OCHOB HAayKHM XHUMHH KakK O0JIaCTH
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTHYECKOW NEATEIPHOCTH YeJOBEKa W OJHOTO W3
KOMIIOHEHTOB MUPOBOW KYJIbTypbl. Pemienue 3Toi 3agaun Ha yriyOJnEHHOM YpPOBHE HM3Yy4eHUs
npeaMeTa MpeAnoiaraeT peajn3aluio TakKuX 1enel, Kak:
e (opMupOBaHHE MPEJCTABICHHUA: O MaTePHAILHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTSIX
Y TI03HABa€MOCTH SIBIIEHUI MPHUPOJIbI, O MECTE XUMHH B CUCTEME €CTECTBEHHBIX HAyK U
e€ Benymieil posm B 00ECleYeHUN YCTOWYHBOTO Pa3BUTHS YEIOBEUECTBA: B PEIICHUU
npoOJeM HKOJIIOTUYECKOM, YHEPreTHYecKOil M TMHIIEBOW OE30MacHOCTH, B PAa3BUTHU
MEIUIUHBI, CO3JaHUM HOBBIX MAaTepHalOB, HOBBIX WCTOYHHKOB JHEpPruH, B
o0ecrieyeHUH  palKOHAJIBLHOTO PUPOAONOIB30BAHUS, B (dbopmHpoBaHUU
MHUPOBO33PEHUS U O0IIEH KyIbTYpHhI YeJIOBEKa, a TAK)KE IKOJIOTUIECKA 000CHOBAaHHOTO
OTHOIIEHHSI K CBOEMY 3/I0pPOBBIO M IPHPOTHON CpeJie;

® OCBOGHHME CHUCTEMbl 3HAHHH, JEeXallUX B OCHOBE XHUMHUECKOW COCTaBJISIOIIEH
€CTeCTBEHHO-HAYYHOW KapTUHBI Mupa: (QyHIAaMEHTaJIbHBIX TOHSATHIA, 3aKOHOB U
TEOPH XMMHUHU, COBPEMEHHBIX IPEJICTaBICHUI O CTPOCHUMHU BELIECTBA HAa Pa3HbIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, Ha/IMOJIEKYJIIPHOM, 0
TEPMOJIMHAMHYECKUX W KHHETHYECKUX 3aKOHOMEPHOCTSX MPOTEKAHWS XUMHUYECKUX
peaKIuii, 0 XUMUIECKOM PaBHOBECHH, PACTBOpPAX M JUCIEPCHBIX CHCTEMax, 00 00mmx
HAYYHBIX IPUHIUIAX XUMUYECKOTO IPOU3BOJICTBA;

e (dopmupoBaHue y OOY4YaIOUIMXCS OCO3HAHHOTO IMOHMMAHUS BOCTPEOOBAHHOCTH

CUCTEMHBIX XHMHUUYCCKHX 3HAHUM JJIsL OOBSICHEHHS KIIFOUEBBIX I/I,Zlef/'l u HpOGHGM
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COBPEMEHHOM XMMHH, 11 OOBACHEHHMsS M IPOTHO3UPOBAHUS SIBICHUH, HMMEIOLINX
€CTeCTBEHHO-HAYUHYIO MPHPOIY; TPAMOTHOTO pEIIeHUs MpoOiieM, CBS3aHHBIX C
XUMHUEH, IIPOTHO3MPOBAHHMs, AaHAJIM3a U OLEHKU C IO3UIUM DKOJIOTMYECKON
0€30I1aCHOCTH MOCIIEACTBUN OBITOBOI M MPOM3BOJCTBEHHON J1EATEIBHOCTH YEIOBEKa,
CBSI3aHHOW C XUMHYECKUM IIPOM3BOJICTBOM, HCIOJIB30BAHUEM U IepepabOTKOMH
BELIECTB;

yrIyONieHHE TPEACTABICHUH O HAy4YHBIX METOJaX IO3HAHUS, HEOOXOIUMBIX JUIs
nproOpeTeHus] YMEHHI OpUEHTHPOBATHCS B MUPE BEIIECTB U OOBACHEHUS XUMUYECKIX
ABJICHUM, MMCIOIIMX MECTO B IPUPOLE, B IPAKTUYECKON JACATEIBHOCTH U
IIOBCEIHEBHOM JKHA3HH.

B 1uane peanuzamuM TEpBOOYEPENHBIX BOCHHUTATENBHBIX M PAa3BUBAOLIMX (YHKUIUH
LIEJIOCTHOW CUCTEMBI CPEJHEro O0IIero oOpa3oBaHUS IPU U3YYEHUHU IpeaMmeTa «XUMHUs» Ha
yII1yOJIE€HHOM YpPOBHE 0COOYIO aKTyaabHOCTb IPUOOPETAIOT TaKHE LENU U 3a/1a4H, KakK:

BOCIHUTAHUE YOECKIEHHOCTH B I03HABAEMOCTH SIBIICHUN MPHUPOABI, YBAXKEHUS K
MPOLIECCY TBOPYECTBA B O0JIACTU TEOPETHMYECKUX W MPHUKIAIHBIX HCCIECIOBAHHUA B
XUMHUH, (GOPMUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU,

pa3BUTHE MOTHUBALMM K OOYYEHMIO M IO3HAHUIO, CIIOCOOHOCTEM K CaMOKOHTPOII U
CaMOBOCIIUTAaHUIO HA OCHOBE YCBOEHHUS 00IEYEIOBEUECKUX [IEHHOCTEH;

PasBUTHUC IIO3HABATCIIbHBIX HHTCPCCOB, HHTCJUICKTYAJIbHBIX n TBOPYCCKUX
CrocoOHOCTEH 00yJarommxcsi, GOopMUpPOBAHUE y HUX CO3HATEIBHOTO OTHOIICHUS K
caMo0OOpa3oBaHUI0O W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBUIO YCICITHOU
npohecCHOHANBFHOM U OOIIECTBEHHOW MESTENbHOCTH, OTBETCTBEHHOIO OTHOILICHHS K
CBOEMY 3JI0pOBbIO U MOTPEOHOCTH B 310pOBOM 00pa3e >KHU3HU;

dbopMUpOBaHHE YMEHMH U HABBIKOB Pa3yMHOr0 TPHUPOAOIOJIB30BAHUS, Pa3BUTHE
OKOJOTHYECKONW  KYJbTYpbl, TNPUOOPETEHHE  OMbITa  OOIIECTBEHHO-TIOJIE3HOU
AKOJIOTMYECKOU JIEITEIHHOCTH.

OO0miee 4YUCIO YacoB, MPEIYCMOTPEHHBIX /Il M3y4eHUS XUMHUHM Ha YriayOJeHHOM YpOBHE
cpenuero obiero oopasosanus, cocrariseT B 10 kimacce — 102 yaca (3 yaca B Hezieno).



COJAEP)KAHUE OBYYEHUA
10 KUIACC
OPI'AHMYECKASA XUMUA

TeopeTu4yecKkue OCHOBbI OPraHUYeCKOl XUMMHU.

[lpenmer M 3HAYeHME OPraHUYECKOM XMMMH, TMPEICTaBIEHUE O MHOrooOpa3uu
OPraHUYEeCKUX COCIUHECHUM.

DJEeKTPOHHOE CTPOCHHME aToMa YIJepoja: OCHOBHOE W BO30YXKAEHHOE COCTOSHUS.
BaneHTHble BO3MOKHOCTH aTOMa yIaepoad. XUMUYECKas CBS3b B OPraHMYECKHX COCIUHECHMSIX.
Tunsl rubpuau3anuy aTOMHBIX opOuTanel yriaeponaa. MexaHu3Mbl 00pa3oBaHUsl KOBaJIEHTHOM
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIENTOPHBIN). THIIBI MepeKpbIBaHUs aTOMHBIX OpOUTAJEH, G- U
n-cBsi3u. OnuHapHas, JABOMHAs M TpoilHas cBA3b. CrocoObl pas3pbiBa CBsI3€d B MOJIEKYJAX
opranunyeckux euects. [loHsaTHe 0 cBOOOAHOM pajnuKaie, Hykiaeo(puie U dIeKTpodue.

Teopust crpoeHus opraHuueckux coeauHeHuid A.M. DbymiepoBa u coBpeMEHHbIE
IIPEJICTaBICHUSI O CTPYKTYPE MOJIEKYJ. 3HAaU€HNE TEOPUU CTPOEHHUSI OPraHUUYECKUX COEAMHEHU.
Monekynsipuple W CTPYKTypHBbIE (Gopmynbl. CTpyKTypHBIE (OPMYIBI pPa3IHUYHBIX BHIOB:
pa3BEépHyTas, COKpalll€HHas, ckeineTHas. M3omepus. Buasl wu3oMmepuu: CTpyKTypHas,
IPOCTPAHCTBEHHAs. JEKTPOHHbIE 3(PQPEKTsl B MOJEKYlIaxX OpPraHMYeCKHX COEeIMHEHHUH
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBienue o Kiaccu(puKauy OpraHudeckux BemecT. [loHsTHE 0 QYHKIMOHATHLHON
rpynne. I'omonorus. I'omonornueckue panel. Cucremarnueckas HOMEHKJIATypa OPraHUYeCKUX
coeaunenuii (IUPAC) u TpuBuanbHble Ha3BaHUS OTJEIIBHBIX NIPEICTABUTENCH.

OcoOenHocT M KiIacCUpUKalusg  OpraHmyeckux  peakuuil.  OkuciaurenbHO-
BOCCTAHOBUTEJIbHBIE PEAKI[UU B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB U UX NPEBPAICHUN: O3HAKOMIIEHUE C
o0pa3laMu OpraHMYECKUX BEIIECTB W MaTepualaMud Ha MX OCHOBE, ONBITHI IO MPEBPAIIECHUIO
OpraHMYECKHUX BELIECTB MpH HarpeBaHuM (IJIaBJIeHHE, OOyIJIMBaHME U  TOPEHHUE),
KOHCTPYHPOBAHUE MOJEIIEH MOJIEKYJI OPraHHUYECKUX BEILECTB.

Yraesoaopoasl.

Anxkanbl. ['omosnoruueckuil psn ankaHoB, obmas GopMyna, HOMEHKIATypa U U30MEpHSL.
DJIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MONEKYJ alKaHOB, S -THOPHIM3AIMS aTOMHBIX
opOuTaneit yriepoaa, 6-cBsi3b. OU3nUeCcKue CBOMCTBA ATKAHOB.

XVMMHYECKHE CBOWCTBA AJIKAHOB: PEAKLUU 3aMEIICHUs, N30MEPU3ALUH, TETHIPUPOBAHUS,
LIUKIU3aluy, THpOJIU3a, KpeKuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUuil
PaAMKaIbHOIO 3aAMEILIECHHUS.

Haxoxnenue B mpupoe. CriocoObl OTydyeHUs! U IPUMEHEHHE aTKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMEHKIATypa U uzomepus. OCOOEHHOCTH CTPOEHHS U
XUMHUYECKHX CBOMCTB MabIX (LMKJIONPOINAH, HMKIOOYyTaH) M OOBIYHBIX (LMKIIOMEHTaH,
IUKJIOTeKCaH ) [UKI0anKaHoB. CriocoObl MOy4YeHUs U IPUMEHEHHUE [IUKI0aIKaHOB.

Anxkensl. 'omonornyeckuil psj aikeHoB, oOuias Gopmysa, HOMEHKIATypa. DIEKTPOHHOE
W TIPOCTPAHCTBEHHOE CTPOEHHE MOIEKyNl alkeHOB, Sp>-TMOPHIM3AIUs aTOMHBIX OpOHTaseil
yriepoja, 6- U n-cBsa3u. CTpyKTypHas U TeoMeTpuueckas (Iuc-Tpanc-) uzomepus. Ousznueckue
CBOMCTBAa QJIKEHOB. XUMHWYECKHE CBOMCTBA: DPEAKUHWHM IIPUCOCIWHEHHMS, 3aMEIICHHs B O-
MIOJIOXKEHUE TpU JBOWHOW CBS3M, NOJMMEpHU3aluu M okucieHud. lIpaBmino MapkoBHUKOBA.
KadecTBeHHBIE peakIuy Ha 1BOIHYIO CBsI3b. CIOCOOBI MOTYUYEHUS M IPUMEHEHHE AIKEHOB.

Ankanuensl.  Knaccupukanuss — ankagueHoB — (CONMPsDKEHHBIE,  M30JUPOBAHHBIE,
Kkymynupoganuvie). OCOOEHHOCTH  DJIEKTPOHHOTO CTPOEHUS U XMMHUYECKMX CBOWCTB
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CONPSDKEHHBIX TUEHOB, 1,2- m 1,4-nmpucoenunenue. [lomumepuszanusi CONpsKEHHBIX TUEHOB.
CriocoObI nostydeHus 1 IPUMEHEHUE alTKaJHeHOB.

Anxunbl. 'oMonornyeckuii psij aqkuHOB, 00mas ¢Gopmysa, HOMEHKIATYpa U U30MEpHS.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKMHOB, SP-THOpUAM3AINS aTOMHBIX
opOutaneit yriepona. dusmyeckue CBOMCTBA aJKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOEANHEHNS, AUMEPU3alMi U TPUMEpHU3alluu, OKUCIeHHs. KucIoTHRIE CBOICTBA aJIKUHOB,
UMEIOIMX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHBIE peaknMu Ha TPOHHYIO CBs3b. CrocoObI
MOJIyYEHUs U IPUMEHEHUE alIKUHOB.

Apomartudeckue yrieBoaoposl (apeHsl). ['omonornyeckuit psija apeHos, odmas popmyna,
HOMEHKJIATypa M U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OCH30I1a.
dwusnuecKkue CBOICTBa apeHOB. XMMHUYECKHE CBOICTBa OEH30JIa M €ro IOMOJIOTOB: PEAKIUU
3aMenieHus B OCH30JIbHOM KOJIbIIE U YIJIEBOJAOPOIHOM pajauKalle, peakluu MPUCOeIUHEHUS,
OKHUCJICHHE TOMOJIOTOB Oensona. [IpeacraBnenue 00 OpuEHTHPYIOIIEM IEHCTBUU 3aMECTHTENEH
B OCH30JILHOM KOJIbLIE Ha TMPUMEpE aJIKWIBHBIX PaJNUKaJIOB, KapOOKCHIBHOM, T'HJIPOKCHUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajioreHoB. OCOOEHHOCTHM XMMHMUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepuzamust  ctupona. CrocoObl  MONyYeHUST U NPUMEHEHHE  apoOMaTHYECKHUX
YIJIEBOIOPOIOB.

[Mpuponnstii ra3. [lomyraeie HedTsHBIE Ta3bl. HedTs u e€ mpoucxoxaenue. KameHHbII
yroiib U TPOAYKTHl ero mepepadorku. CrocoObl mepepaOboTKu HePTH: TEepPEeroHKa, KPEKHWHT
(TepMHUYECKHA, KaTaTUTUYECKHii), pudopmMuHr, nupoiu3. [Ipogykrsr nepepaboTku HedTH, UX
MPUMEHEHHE B IPOMBIIIIEHHOCTH U B OBITY.

['eneTnyeckas CBsI3b MEXAY pPa3IMYHBIMU KJIACCAMU YTJIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOM3BOAHBIX YIJIEBOJOpPOIOB. Peaknuu 3amenieHus
raJJIoreéHa Ha TUAPOKCOTPYIIy, HUTPOTPYIIy, LHMAaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOIHBIE  BOJHOTO M  CHOUPTOBOIO  pacTBopa IWIENo4Yd. Bzammopelicteue
JUTaJIOTEHAIIKAHOB C MarHueéM M LMHKOM. [IoHsATHE O METalIoOpraHMYecKUX COEAUHEHMSX.
Hcnonp30BaHne TallOr€HIPOU3BOJHBIX YIJIEBOJOPOJIOB B OBITY, TEXHUKE U TPU CHUHTE3€
OpPraHMYECKUX BEILECTB.

OKCIEpUMEHTAJIHBIE METOABbl H3Y4YEHMsS BEIIECTB M MX IPEBpAILCHUN: H3YYCHHE
¢u3nyecKux  CBOMCTB  YIJIEBOAOPOJOB  (pacTBOPUMOCTH),  KAUECTBEHHBIX  PEAKIUIl
YIJIEBOIOPOAOB Pa3IMYHBIX KJaccoB (oOeclBeunBaHWE OPOMHOM WJIM MOAHOW BOJIbI, pacTBOpa
IIEpMaHraHaTa Kajus, B3aUMMOJEHCTBHE AaUEeTWIEHAa C aMMHAadHbIM pPAcTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHapyXeHHE YIJIepofa W BOJOpOJia B OPraHMYECKUX BEIIEeCTBax,
MOJIyuYeHUE ATHJIEHA U H3y4YeHHE €ro CBOMCTB, O3HaKomJieHHe C¢ Koyuiekuuamu «Hedte» u
«Yromp», ¢ oOpa3mamMu IUIaCTMAacC, KAay4yKOB U DPE3UHBI, MOJEIUPOBAHHE MOJIEKYI
YIIEBOIOPOAOB U TaJIOTEHIIPOM3BOJHBIX YITIEBOJLOPOOB.

Kucaopoacoaep:xamme oprannyeckue CoeIMHeHNUs.

[IpenenbHble OnHOATOMHBIE cHUpPTH. CTpoeHHE MOJeKyl (Ha MpUMepe MeTaHoja U
sTaHoisa). ['oMmonorudeckuii psisa, odmas Gopmysa, n30Mepus, HOMEHKIJIATypa M KJIacCU(UKAITHSI.
®u3nyeckue CBOICTBA NPEICNIBbHBIX OJHOATOMHBIX CHUPTOB. BomoponaHble CBS3U MEXAY
MOJIEKYJIAMH ~ CIUPTOB. XMMHYECKHE CBOMCTBAa: pEaKLMM 3aMELIEHMs, JerujparTalu,
OKHCJIEHHUS, B3aUMO/JICIICTBIE C OPraHUYECKUMHU U HEOPraHMYeCKUMHU KucioTamu. KauecTBeHHas
peaxkiusi Ha OJHOATOMHbIE cHUPTHI. JlelicTBUE 3TaHOJIa U METaHOJa Ha OpPraHU3M ueloBeKa.
Crioco0bI ostyueHust 1 IPUMEHEHNEe OJJHOATOMHBIX CITUPTOB.

[TpocTeie »dupsl, HOMEHKIaTypa u u3oMepus. OcobeHHOCTH (PU3MYECKUX ¥ XUMUYIECKHIX
CBOMCTB.



MHoroaromusle CIHMPTH — JTHICHIIUKONb M IiMUepuH. dusndeckue M XUMHUYECKHE
CBOICTBa: peakluu 3aMEIIECHUs, B3aUMOJECHCTBHE C OPraHMYeCKUMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl Peaklusi Ha MHOTOaTOMHbIE ciupThl. IIpeacraBienue o MexaHu3sMe
peakuuii HykieouiabHOro 3amerenus. Jleiicteue Ha opranusM yenoseka. CriocoObl NOTy4YeHUs
Y IIPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enoi. CTpoeHue MOJIEKYIIbl, B3aUMHOE BIMSHUE THIPOKCOTPYIIIBI M OCH30IBHOTO Spa.
Ousnueckue cpoiictBa (henoma. OcCOOEHHOCTH XMMHUYECKHX CBOMCTB (enona. KadecTBeHHBIE
peakuuu Ha (enon. TokcuuHocTh (enona. CrnocoObl MOMy4EeHUS M IpUMEHEHHE (eHoa.
denonopManbaeruaHas CMOIA.

KapOoHuIbHBIE COCNMHEHHMSI — QIBJCTUABI M KETOHBL. JIEKTPOHHOE CTPOCHHE
KapOOHMIIBHON rpymmbl. ['OMonOruyeckue psapl albJeTHAOB M KETOHOB, oOmias ¢opmyna,
U30MepHUs M HOMEHKiIaTypa. dusuyeckue CBOWCTBA alabACTUAOB M KETOHOB. XHUMHUYECKUE
CBOMCTBA albJETHJOB M KETOHOB: peakuuu MpucoeauHeHus. OKHUCIEHUE albJIeruioB,
KaueCTBEHHbIE peakUMM Ha anpierujpl. CrocoObl MOSyYyeHUs M NMPUMEHEHHE albJETHI0B U
KETOHOB.

OnHOOCHOBHBIE IpeJiesibHble KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHHUS MOJIEKYJ
KapOOHOBBIX KHCHOT. M3omepuss u HoMmeHkiarypa. Pu3nyeckue CBONCTBA OJHOOCHOBHBIX
IpeJeNbHBIX KapOOHOBBIX KHUCIOT. BOTOpOIHBIE CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHACJIOT. XUMHUYECKHE CBOWCTBA: KHUCIOTHBIE CBOWMCTBA, pEAKIHs 3TepU(UKALUHU, PEaKIHH C
y4acTHEM YIJI€BOJOPOAHOro paaukaiga. OcoOeHHOCTH CBOMCTB MypaBbUHON KUCJIOTHI. [loHsATHE
0 TMPOU3BOJIHBIX KAPOOHOBBIX KUCIIOT — CIOXKHBIX 3pupax. MHOrooOpasue kapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpPENEIbHBIX U apOMAaTUYECKUX KapOOHOBBIX KHCIIOT, IUKapOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBureny BBICIIMX KapOOHOBBIX KHCIOT:
CTEapHHOBAs, MAJIbMUTUHOBAs, OJICMHOBAs, JUHONE8AA, JUHONEH08as KHUCIAOThL.. CrocoOsl
MOJIy4EeHHUsl U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxuble 2¢upsl. ['omonornueckuit psn, obmas Gopmyna, n3oMepus ¥ HOMEHKIATYpa.
DuU3nYECKUe U XUMAYECKUE CBOMCTBA: TUIPOJIM3 B KUCIION U LIEJIOYHON CPEeIE.

XKupsl. Ctpoenue, pusnyeckrue U XMMHUYECKHE CBOWCTBA YKUPOB: TMJIPOIU3 B KUCION U
meno4Hoi cpee. OCOOEHHOCTH CBOMCTB KUPOB, COAEPIKAIIMX OCTATKH HEMPEASIbHBIX KUPHBIX
KUCHOT. JKUpbl B IPUPO/IE.

MBI14 KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHUE.

OOmast xapaktepucTuka yrieBojnoB. Kiaccudukanus yriaeBogoB (MOHO-, IU- U
nojucaxapuabl). MoHocaxapuIbl: TIIOKO3a, (PyKTO3a, Tanakro3a, pubo3a, Je30KCupruoo3a.
®dusnueckue CBOWCTBA M HaxoxaeHue B mnpupone. dorocuHTe3. XMMHYECKHME CBOWCTBA
[JIIOKO3bl: PpEaKIMM C Y4acTUEeM CIUPTOBBIX U  aibJACTUIHOW TIpyMM, CIUPTOBOE U
MOJIOYHOKHCIOe OpoxeHue. IIpuMeHeHHe TIIIOKO3bI, €€ 3HAa4YeHHWE B JKU3HEAEATEIbHOCTH
opranusma. Jlucaxapuasl: caxapo3a, MajbTO3a M JakTo3a. BoccraHaBinuBaroune U
HEBOCCTaHaBIUBatoUe aucaxapuiel. ['maponus nucaxapuaoB. Haxoxnaenue B mpupone u
npuMmeHnenue. [lonmcaxapuapl: Kpaxmal, TNIHKOTeH W 1emoio3a. CTpoeHHe MaKpOMOJIEKYI
Kpaxmaja, TJIMKOI€Ha WU LeuIoio3pl. (PDu3nueckue CBOMCTBA Kpaxmajga M ILEJIIH0JI03bI.
XVMMHYECKHE CBOMCTBA Kpaxmalsa: THIPOJIM3, KauyeCTBEHHAsl PEeakuus ¢ MOJOM. XUMHUYECKHE
CBOICTBa 1IEJITIOI03bI: THAPOIIN3, MOTydeHHE 3PUPOB LeTt003bl. [IoHATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHbIN IIENK).

OKCHEpUMEHTAJIBHBIE METOJbl M3YyYEHUS BELIECTB U MX IMPEBPALIEHUI: PaCTBOPUMOCTH
pa3MyYHBIX CIMPTOB B BOJAE, B3aMMOJAEHCTBHE 3TAHOJIA C HATPUEM, OKHUCIEHHE ATHIIOBOTO
cupTa B ajbAETH] Ha pPACKaJICHHOM MEJHOW IIPOBOJIOKE, OKHCJICHHE 3THUJIOBOIO CIIMpTa
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JTUXPOMATOM Kajusi (BO3MOXKHO HCITOJIb30BAHUE BUICOMATEPHAIIOB), KAYECTBEHHBIE PEaKIIMU HA
anpaeruasl (¢ ruapokcuaom auammuncepeodpa(l) u ruapoxcuaom meau(1l)), peakmus raumepruHa
¢ rugpokcuiom menu(ll), xumuueckue cBoiicTBa pacTBOpa YKCYCHOM KHUCIIOTHI, B3aUMOJICHCTBUE
pacTBopa rioko3bl ¢ Tuapokcuaom meau(ll), BzammopelicTBue Kpaxmalia ¢ MOJOM, PEIICHUE
SKCTIIEPUMEHTAIBHBIX 3371a4 110 TeMaM «CrupThl U peHomnbly, «KapOoHoBbIe KUCTOTHI. CII0KHBIC

3pUPBD».
A30TcoepiKalue OpraHnyecKne coeTHHEeHNs.
AMUHBI — OpraHMYecKdWe IpOM3BOAHBIE aMmmuaka. Kilaccudukaius aMHHOB:

anudaTuyecKkue U apoMaTHUeCKue; MepBUYHbIC, BTOPUYHBIE U TpeTuyHble. CTpOEHUE MOJEKYII,
obmas ¢opmyna, u3oMepus, HOMEHKIATypa U (pU3MYecKre CBOMCTBA. XMMHYECKOE CBOHCTBA
amudaTHuecKuX aMUHOB: OCHOBHBIC CBOWCTBA, AIKHJIMPOBAHWE, B3aMMOJCHCTBHE TMEPBHYHBIX
aMHMHOB C a30TUCTOM KUCIO0TON. CONU aTKHUIAMMOHUS.

AHWIIMH — IPEICTaBUTENIb aMUHOB apoMaTHieckoro psana. Ctpoenue aHwinHa. Bzaumuoe
BIIMSTHUE TPYII aTOMOB B MoJIeKyie aHmiInHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWJIMHA.
KauectBennple peaknnu Ha aHwinH. CrocoObl TOMYYCHHS W TPUMEHEHHUE amu(paTHIeCKUX
amuHOB. [lonydyeHne aHUIMHA U3 HUTPOOEH301a.

AmuHokucnotrel. Homenknatypa u  u3zomepuss. OTtaenpHble  NPEICTABUTENNA -
aMHHOKHUCJIOT: TJIMIWH, anaHuH. DU3nYecKue CBOWCTBA aMHHOKHCIOT. XMMHYECKHUE CBOMCTBA
AMUHOKHUCIIOT Kak aM(OTEpHBIX OPTraHWYCCKUX COCAMHCHUW, PEAKIUs IOJUKOHICHCAIINH,
o0Opa3oBaHHe NMENTHAHON CBsA3H. buonornyeckoe 3HadeHre aMHUHOKHCIOT. CHHTE3 U TUIPOIIH3
MENTUI0B.

benku kak npupoansle mosumepbl. llepBuunasi, BTOpUYHAs W TPETHYHAS CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OEJIKOB: TMAPOJIN3, JIEHATypalus, KaueCTBEHHbIE peakluu Ha
OenKu.

OKCIEPUMEHTAIbHbIE METOJbl M3Y4YEHHsS BEIIECTB M HMX IPEBpPALICHUN: PACTBOPEHHUE
OeJIKOB B BOJIE, JIEHATypalusi OEJIKOB MPU HArpeBaHWUM, IIBETHBIC PEAKIMU Ha OEIKH, pelieHue
AKCIIEPUMEHTAJIBHBIX 337a4 10 TeMaM «A30TCOJIEpKalllie OpPTraHUYeCKHE COCIUHEHUS» U
«Pacno3HaBaHne OPraHMYECKUX COCTUHEHUI.

BbicokoMoieKyJIsIpHBIE COeIMHEHHUS .

OCHOBHBIE TIOHATHS XUMHU BBICOKOMOJIEKYJISIPHBIX COCIMHEHHI: MOHOMEp, IMOJIMMED,
CTPYKTYPHOE 3BEHO, CTEIEeHb MOJIMMEpU3AIU, CpPeAHsss MoJieKynsipHas wmacca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHNN — OJIMMEPU3ALIUS U MOJTUKOHAEHCAIUS.

[Tonumepuslie MaTepHuabl. [Imactmaccel (monMATUTIEH, MOJIMIPONUJIEH,
TTOJTMBUHUJIXJIOPUI, MOJIMCTHPOJT, MOJTMMETHIIMETAKPHIIAT, MOJTMKApPOOHATHI,
nonudTHIIeHTepedTanar). YTunuzauus u nepepaboTKa MiIacTHKa.

DnacToMephl: HATypalbHBIA  KaydyK, CHHTETHYECKHE Kaydyykud (OyTaIueHOBBIH,
XJIOPONPEHOBBIN, U30IIPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHbIE (XJIOMOK, IMEPCTh, MENTK), HCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH M JIABCaH).

[Tomumepsl  crenuanbHOrOo  Ha3HaueHHUs (TermoH, KeBmap, dSIEKTPOMPOBOISIINE
MOJIMMEPBI, OMopasaraeMple MOJIMMEDPHI).

DKCIepUMEHTATbHBIE METO/Ibl M3YYCHHS BEIIECTB M WX MPEBPAIICHUN: 03HAKOMIICHHUE C
oOpasaMu TPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, TUTACTMAcC, KaydyKOB, peIIeHUe
AKCIIEPUMEHTANIbHBIX 33/a4 10 Teme «Pacrno3HaBaHMe MJ1aCTMACC U BOJIOKOHY.

Pacuérnbie 3amaun.



Haxoxnenue MonexyasipHoi popMysibl OpraHU4eCKOro COSIMHEHHs IO MacCOBBIM J0JISIM
DJIEMEHTOB, BXOJSAIINX B €r0 COCTaB, HAXOXICHHUE MOJCKYJISIPHOU (OPMYIbI OPTaHUYECKOTO
coenuHeHUsT Mo Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BeIIeCTBa (Macce,
00BEMY) MPOYKTOB pEaKLIUU U/WUIM UCXOJHBIX BEIECTB, YCTAHOBIIEHUE CTPYKTYPHOI (OpMYIIbI
OpPraHMYECKOT0 BEUIECTBA HA OCHOBE €ro XMMHYECKHX CBONCTB WM CIIOCOOOB MOJTy4YEHHS,
onpeJieJICHUE AOIU BbIX0/Ia IPOIYKTa PEAKIIUN OT TEOPETUUECKU BO3ZMOMKHOTO.

MexnpeamMeTHbIe CBS3H.

Peanm3zanuss MeXnpeaMETHBIX CBS3EH MPU MU3Y4EHUU OopraHuydeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJIb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAyYHBIX IMOHSATHH, TaKk U
MOHSATUHN, TPUHATHIX B OT/IEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHHWE, HAyYHBIA (aKT, THIOTE3a, TEOPHs,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanus, HaOJIIOJeHHE, HW3MEPEHHE, IKCIEPUMEHT, MOJEIb,
MOJIeJTUPOBAHUE.

®usuka: marepus, aTroM, 3JEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUN
YPOBEHB, BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHUE BelIecTBa, (PU3WYCCKUE BEIMUUHBI,
€IMHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kierka, opranusM, SKocuctema, ouocdepa, MeTaboINU3M, HACIEICTBEHHOCTD,
aBTOTPOHBIA M TETEPOTPOGHBIA TUI IMHUTaHUS, OpokeHHe, (HOTOCHUHTE3, JbIXaHWE, OCJKH,
YTJICBOJIBI, JKUPBI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTEHI.

['eorpacdusi: mose3Hble HCKOMAaeMble, TOTLIHBO.

TexHonorus: MUIIEBbIE MPOTYKTHI, OCHOBBI PAIMOHATILHOTO MTUTAHMSI, MOIOIIIUE CPEJICTBA,
MaTepHuaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.



[INTAHUPYEMBIE PE3VYIJIbTATBI OCBOEHUSA ITPOTPAMMBI 110 XUMHKU HA YIJIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUMA
JIMYHOCTHBIE PE3YJIBTATHI
B cooTBeTCTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYPE JIMUHOCTHBIX PE3YJIbTATOB OCBOEHHUS INpeaMeTa «XuMus» Ha
YpOBHE CpelHero ooOiero oOpa3oBaHUsl BbIACIEHBI CIEAYIOLIUME COCTABISIONIME: OCO3HAHME OOYYAIOIIMMHUCA POCCUKMCKOW TIpa)KAaHCKOU
UJICHTUYHOCTH; TOTOBHOCTh K CaMOPA3BUTHIO, CAMOCTOSATEIILHOCTH U CAaMOONPEACICHUIO; HAIMYME MOTHBALMU K OOyYEHHIO; TOTOBHOCTh U
CHOCOOHOCTh OOYYAIOMIMXCSl PYKOBOJCTBOBATHCS HMPUHATHIMH B OOIIECTBE MpaBWJIAMH W HOPMaMH IOBEICHHUS; HAJMYUE MPABOCO3HAHUS,
9KOJIOTHYECKOHN KYIbTYphI; CIIOCOOHOCTH CTABUTH 1IENIU U CTPOUTD KU3HEHHBIC TIIaHbI.
JImdHOCTHBIE pPE3yJbTaThl OCBOEHHUS MpeaMeTa «XHUMHUS» OTPaKarT CPOPMUPOBAHHOCTH OMBITA MO3HABATENLHON M MPAKTUYECKOM
JIeSITEIBHOCTH 00Yy4aroIMXcsl B IPOLIECCE pealln3alui 00pa30BaTEeNIbHOM 1€ TENbHOCTH.
JInuHOCTHBIE pE3yJbTaThl OCBOEHUS IpenMeTa «XHUMHs» OTPakaroT CPOPMUPOBAHHOCTH ONBITa MO3HABATEIbHONM M MPAKTUYECKOU
JESTENIbHOCTH 00YJaroIUXCs B IpoIiecce peann3ainund 00pa3oBaTeNbHOM eI TENbHOCTH, B TOM YUCIIE B YaCTHU:
1) rpa:xnaHCcKOro BOCIIMTAHUSA:
0CO3HAHMSI 00YUJAIOIIMMUCS CBOMX KOHCTUTYITMOHHBIX MPaB u 00s3aHHOCTEH, YBOXKEHUS K 3aKOHY U IIPABOTIOPSIIIKY;
IIPEJICTABICHUS O COLUAIbHBIX HOPMAaX U MPaBUIaX MEKIUYHOCTHBIX OTHOLIEHUH B KOJUUIEKTHBE;
TOTOBHOCTH K COBMECTHOH TBOPYECKOM /EATEIILHOCTH NIPU CO3aHUU y4EOHBIX MPOEKTOB, PEIICHUH YUE€OHbBIX U MMO3HABATEIbHBIX 3a/1a4,
BBITNIOJTHEHUHM XUMUYECKHUX IKCIIEPUMEHTOB;
CIIOCOOHOCTH TOHUMAaTh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY M apryMEHTBHI JIPYruX MpH aHAINW3€ Pa3iIMYHbIX BUAOB y4yeOHOMH
JeSITEIIbHOCTH;
2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:
LIEHHOCTHOTO OTHOLLIEHUS K UCTOPUYECKOMY U HAYYHOMY HacJI€UI0 OTEYECTBEHHON XUMUY;
YBa)XKEHUsI K IPOIECCY TBOPUECTBA B 00JACTH TEOPUU U MPAKTUYECKOTO MPHIIOKEHUS XUMUH, OCO3HAHMSI TOTO, YTO JaHHbIE HAyKU €CTh
pe3yNbTaT AIUTENbHBIX HA0II0IEHUH, KPOOTIUBBIX IKCIIEPUMEHTAIbHBIX TIOMCKOB, IIOCTOSIHHOTO TPYy/1a YUYEHBIX U MPAKTHUKOB;
MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJYYEHUH U MOCIEAYIOIIEM aHaIu3e HH(MOPMAIIUK O MEePEeOBbIX TOCTUKEHUIX COBPEMEHHON
OTEUECTBEHHON XMMHUH;
3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:
HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO MTOBEACHHUS;
CIOCOOHOCTH OILIGHMBATh CUTYallud, CBS3aHHBIE C XUMHUYECKUMHU SIBICHUSMH, U MPUHUMATh OCO3HAHHBIC PELICHHs, OPUEHTHPYICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [IECHHOCTH;
TOTOBHOCTH OIIEHUBATh CBOE IMOBEJEHHE M MOCTYNKH CBOMX TOBApUIIEH C MO3UIMIA HPABCTBEHHBIX W IMPABOBBIX HOPM M C yUYETOM
OCO3HaHUS MOCJIEJICTBHUI ITOCTYIIKOB;
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4) popMmupoBaHUS KYJbTYPHI 310POBbS:

MOHMMAHUS IIEHHOCTEH 3JI0pOBOTO M 0Oe30macHOro oOpasza KHU3HH, HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY
(U3HYECKOMY U TICHXUYECKOMY 37I0POBbBIO;

coOirofeHust mpaBui 0e30macHoOro oOpalleHus ¢ BeecTBaMu B ObITY, TOBCEIHEBHOM JKU3HU, B TPYAOBOH J€ATEIbHOCTH;

MOHMMAHUA LIEHHOCTU MPAaBWJI WHIAUBUAYAIBHOTO U KOJJIEKTUBHOTO 0€30MacHOr0 MOBEACHUS B CUTYAlUSIX, YIPOXKAIOIIUX 3JOPOBBIO U
JKU3HHU JTIOACH;

OCO3HAHUS MOCJIE/ICTBUIM U HETPUATHSI BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aJIKOroisi, HAPKOTUKOB, KYpPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4€OHO-HCCIIEIOBATENBCKON NIeATEIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U APYrux
BUJIaX JCSATEIBHOCTH,

YCTaHOBKM HA aKTUBHOE yYaCTHE B PEIICHUH MPAKTUYSCKUX 3a]1a4 COLUATLHON HAIPABJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YYEHHUIO Ipodeccuil pa3indHOro poja, B TOM YHUCIIe Ha OCHOBE MPUMEHEHHs MPEIMETHBIX 3HAHUU 10
XUMUH;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTataM TPYI0BOM NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHUIYAJIBHON TPACKTOPUU OOpa3oBaHuUs, Oyaymield mpodeccuu U peaau3aldid COOCTBEHHBIX
YKU3HEHHBIX TUIAHOB C YYETOM JINYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTHYECKHU 11€TIeCO00Pa3HOTr0 OTHOIIECHHUS K MPUPO/I€ KaK UCTOYHHUKY CYIIIECTBOBAHUS KU3HHU Ha 3eMIIE;

MOHUMaHHUs TJ00aJBFHOTO XapakTepa IKOJOTHYECKUX MPOOJIeM, BIUSHUS SKOHOMHUYECKHX IPOIECCOB HA COCTOSIHUE TPUPOIHON U
COLIMAJIBHOU CPEbL;

OCO3HaHUS HEOOXOIMMOCTH UCTIONBF30BaHUS JOCTHYKEHUN XUMHH TSI PEIISHUS BOIPOCOB PAI[MOHATIBFHOTO MPUPOAONOIB30BaAHUS;

AKTUBHOTO HENPUATHUS JEHUCTBUM, MPUHOCAIINX BpE OKPYKAIOUIEH MPUPOJHON Cpelie, YMEHHUS MPOTHO3UPOBATH HEOJIArONpHUSTHHIE
HKOJIOTUYECKUE MOCIICACTBUS PEANPUHUMAEMBIX IEUCTBUI U MPEIOTBPAIATh UX;

HaJIU4Ms Pa3BUTOTO 3KOJIOTMUYECKOTO MBILIUICHHS, KOJIOTMUYECKOW KYJIbTYpHI, OIbITa AESITEIbHOCTU 3KOJIOTMYECKON HANpaBlIEHHOCTH,
YMEHHsI PYKOBOJICTBOBAThCS WUMHU B TO3HABaTENbHON, KOMMYHHKATUBHOW M COIMAIBHOW MPAKTHKE, CIOCOOHOCTH M YMEHHS aKTHBHO
MIPOTUBOCTOSATH UJICOJIOTHH XeMO(DOoOHH;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPaKTUKH;

MOHWMAHUS CIEeNU(UKA XUMHUHU KaK HayKH, OCO3HAHUS €€ poilu B (OPMHUPOBAHUU DPALMOHAILHOTO HAYYHOTO MBINUICHHS, CO3JaHUH
[IEJIOCTHOTO TPEJCTABICHUS 00 OKpY)KAroleM MHpE KaK O €IWHCTBE MPUPOJBI U YEJIOBEKAa, B TIO3HAHWU MPUPOTHBIX 3aKOHOMEPHOCTEH W
pEeIeHNH TPO0JIeM COXPaHEHUS TPUPOTHOTO PABHOBECHS;
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yOeKIEHHOCTH B 0COOOM 3HAUMMOCTH XUMUU /711 COBPEMEHHOM IIMBUIIN3ALMM: B €€ TYMaHUCTHYECKOW HAIPaBICHHOCTU U BaKHOU POJIU
B CO3JIaHMM HOBOHM 0a3bl MaTepUaIbHOW KYJIbTYPHI, B PEIICHHH TJIOOANBHBIX MPOOJIEeM yCTOWYMBOIO Pa3BUTHUSI YEIOBEYECTBA — CBHIPHEBOH,
HHEPTeTUYECKOM, MUIIEBOM M HSKOJIOTHYECKOH Oe30MacHOCTH, B Pa3BUTUU MEIUIMHBI, OOECHEUEHHH YCIOBHH YCIEUIHOTO Tpyda H
9KOJIOTUYECKH KOM(POPTHOM KU3HHU KaKIO0r0 YjeHa O0IIecTBa;

€CTECTBEHHO-HAYYHOW IPAMOTHOCTH: MIOHMMAHUS CYLITHOCTH METO/I0B NIO3HAHUS, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh MOJTy4aeMble 3HAHUS U1 aHAJIM3a U OOBSCHEHUS SBJICHUN OKPYKAIOIIEro MHpa M MPOUCXOAAUINX B HEM U3MEHEHUH, YMEHHUS
JenaTh 000CHOBAaHHBIE 3aKIIOUEHHS HA OCHOBE HAYYHBIX (PaKTOB M MMEIOIIUXCS JJAHHBIX C IEBI0 TOIY4EHUS IOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENbHO MCII0JIb30BaTh XMMUYECKHE 3HAHUS JUIs peLeHHsI TPO0JIeM B peaibHbIX KHU3HEHHBIX CUTYALUsX;

MHTEpEeca K NO3HAHUIO, UCCIIEI0BATENIBCKON JESITEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETIPEPHIBHOMY 00Pa30BaHUIO M CaMOOOPA30BAHUIO, K AKTUBHOMY ITOJTY9E€HHUIO HOBBIX 3HAaHUI 110 XUMHH B
COOTBETCTBUU C KU3HEHHBIMU NIOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3IMUHbIX cepax NpodhecCHOHATBHOM 1A TeIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

MeranpenmeTHble pe3yabTaTbl OCBOEHUS IPOrPaMMBbI [0 XUMUU Ha YPOBHE CPEHET0 00111ero 00pa3oBaHus BKIIIOYAIOT:

3HaYMMbIe 11 (POPMHUPOBAHUS MHPOBO33PEHUS OOYYAIOIIMXCS MEXAUCHUILUIMHAPHBIE (MEXIIPEIMETHbIE) OOIEeHAYYHbIE MOHSTHS,
OTpa’kalollye 1EeJOCTHOCTh HAyYHOM KapTHHBI MUpPa M cHelMU(UKY METOJ0B MO3HAHHUS, UCHOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIIECTBO, PHEPrus, SBJICHME, MPOLECC, CHCTeMa, Hay4dHbIH (DAaKT, MPUHIMI, TUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIIEJOBaHUE,
Ha0JII0/IeHuE, U3MEPEHNUE, SKCIIEPUMEHT U IPYTHE);

YHHMBEpCcaJbHble YyueOHbIe JeiCcTBUS (TO3HAaBaTeIbHblE, KOMMYHUKAaTHBHbBIC, PETYyJISTHUBHBIE), oOecnednBamomue (HopMHpoBaHHUE
(GYHKIMOHAIBHON IPAMOTHOCTH M COLIMATIbHON KOMIIETEHLIUU 00YYatOLNXCS;

CHOCOOHOCTh 00YYAIOIINXCSI HCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUINIMHAPHBIE, MUPOBO33pEHUECKUE 3HAHUS U YHUBEpCalbHbIE ydeOHbIE
JICUCTBHUS B TO3HABATEIbHOW M COLIMATIbHON TPAKTHKE.

MeranpenmMeTHble pe3ysbTaThl OTPa)KalOT OBJIQJCHUE YHUBEPCAJIbHBIMH YUEOHBIMU I103HABATEIbHBIMH, KOMMYHHUKAaTHUBHBIMU H
PETYJIATUBHBIMU 1EHCTBUSMU.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBHUS

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOSITENIbHO (JOPMYJIUPOBAThH U aKTyaJIU3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

ONpeNeNsaATh UENN JEATEIbHOCTH, 3a/aBas IapaMeTpbl W KPUTEPUM HX JOCTHIKEHUS, COOTHOCHTH PE3YNbTAThl JACSITEIBHOCTH C
IIOCTaBJIEHHBIMHU LIENSIMY;

MCIIOJIb30BaTh IIPU OCBOEHUU 3HAHUH NMPUEMBI JJOTMUYECKOTO MBILIUIEHUS: BBIACIATh XapaKTEPHbIE MPU3HAKY MOHATHI U yCTaHABIUBATh
UX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOLINE MOHATHUS ISl OOBSICHEHHS OTAENbHBIX (DAaKTOB U SIBICHU;
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BBIOMPATh OCHOBAHUS U KPUTEPHUH IS KITAaCCH(PUKAIIMK BEIICCTB M XUMHYECCKUX PEAKIIHA;

YCTaHAaBJIMBATh NPUYNHHO-CJICACTBCHHLIC CBA3U MCKAY N3YUACMbIMU SABJICHUSMU,

CTPOUTL JIOTMYCCKHUEC PaACCYKIACHUA (I/IHI[yKTI/IBHbIe, ACAYKTHUBHBIC, IIO aHaJIOI‘I/II/I), BbBIABJIATH 3aKOHOMCPHOCTH U IIPOTHUBOPCUHUA B
paccMaTpUBaEeMBbIX SIBJICHUAX, (OPMYIIMPOBATH BHIBOJIBI U 3aKITIOUCHUS,

MPUMEHATh B MPOIECCE TMO3HAHUS HCIOJIb3YEMbIE B XHMHH CHMBOJIMYECKHE (3HAKOBBIE) MOJICIH, MPEeOOpa3OBBIBATh MOJICIbHBIC
NPEJCTaBICHNUS — XUMUYECKUH 3HAK (CHMBOJ) 3JIEMEHTA, XUMUYecKas (GopMysa, ypaBHEHHE XUMHUECKONW PEaKui — MPU PEeIIeHUH y4eOHBIX
MO3HABATCIbHBIX M MPAKTUYCCKHUX 3aJad, NPUMCHATL HA3BAHHBIC MOJCIIBHBIC IMPCACTABJIICHUA JIA BBIABJICHUA XapPaKTCPHLIX ITPHU3HAKOB
M3Y4aeMbIX BEUIECTB U XUMUYECKHUX PEAKIIHH.

2) 0a30BbIe HCCJIEN0BATEIbCKHE T1eHCTBUS:

BJIaACTb OCHOBAMH METOJ0OB HAYYHOT'O MMO3HAHHA BCHICCTB U XUMHWYCCKUX peaKHHﬁ;

dbopMyIUpOBaTh TENH W 3aJa4d WCCIICOBAHMS, HMCIIONB30BATh IMOCTABJICHHBIC W CAMOCTOSITEILHO C(HOPMYIHpPOBAHHBIC BOIPOCHI B
KayecTBE MHCTPYMEHTA MO3HAHMS U OCHOBBI JIJIs1 (JOPMUPOBAHUS THIIOTE3BI 10 MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

BJIQJIETh HABBIKAMHU CAMOCTOSITENIFHOTO TUIAHUPOBAHUS W MPOBENCHHUS YYCHHMUECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS
HAOJII0/IaTh 32 XOJOM IIPOIIECCa, CAMOCTOSATEIBHO MPOTHO3MPOBATh €0 PEe3yNIbTaT, (OPMYyIUPOBATH 0OOOIIEHUS U BBIBOJIBI OTHOCHUTEIIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEAOBAHMUS, COCTABIISTE OOOCHOBAHHBIN OTUET O TIPOJICIIAHHON padoTe;

NpUOOpeTaTh OMBIT YYCHHUUECKOH WCCIIEeOBATEIbCKON M TPOEKTHOW NEeATENbHOCTH, MPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIIeHHS MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PAa3TUYHBIX METOIOB TTO3HAHMS.

3) padora ¢ unpopmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHHMKAX MH(OpMALMU (HAyYyHO-TIOMYJISpHAs JIUTEpAaTypa XUMHUYECKOTO CO/AEp KaHMsI, CIIPAaBOYHBIE
nocobusi, pecypcbl WHTepHeTa), aHAIM3UPOBaTh HMH(OPMALMIO PA3TMYHBIX BHIOB U (OpPM MpEeACTaBICHUS, KPUTUYECKH OIICHUBATH €&
JIOCTOBEPHOCTH M HETIPOTUBOPEUHBOCTD;

bopMyIUpOBaTh 3aMpPOChl U MPUMEHSTh Pa3IMYHbIE METOABl MPHU MOUCKE M OTOOpe MH(POpPMAIMH, HEOOXOJAMMOW JIS BBIOJHECHUS
yUeOHBIX 331249 ONPEACIEHHOTO THIIA;

MPHOOPETATh OMBIT UCIOIB30BaHUS HH()OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH M PA3TIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpaTh ONTUMANBbHYIO (popMy MpeacTaBieHUs WHPOpMAIUU (CXeMbl, TpauKu, AUATPAMMBI, TaOIUIIBI, PUCYHKH U
ApyrHe);

UCIIOJIb30BaTh HAay4YHBIM S3bIK B KayecTBE cCpeacTBa Ipu paboTe ¢ XUMHUYECKON HHQOpMaluei: MNPUMEHSITb MEeXIpeIMEeTHbIE
(pusnyeckue u MaTeMaTHYECKHE) 3HAKH U CUMBOJIBI, PopMyIbl, aOOpeBHATYPBI, HOMEHKIATYPY;

HCIIOJIb30BaTh 3HAKOBO-CHMBOJIUYECKHE CPEICTBA HATIISTHOCTH.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:
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3aJ1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYk/1aeMOM TeMbI B X0J1€ JUAJIOTa /WM JTUCKYCCHH, BBICKA3bIBaTh MU, (POPMYIUPOBATH CBOU
MPEJIOKEHUS OTHOCUTEIHHO BHITIOTHEHHSI IPE/TIOKEHHOM 3a/1a4;

BBICTYIIATh C IMPE3EHTAIMEe pe3yJbTaTOB IMO3HABATEIHHOW JCSITENLHOCTH, TOIYYCHHBIX CaMOCTOSITEIbHO WJIH COBMECTHO CO
CBEPCTHUKAMH TPU BBITIOJHEHUN XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUYECKOW PabOThl MO HMCCIEAOBAHUIO CBOWCTB W3YyYaeMbIX BEIICCTB,
peaM3anuyu y4eOHOro mpoekTa, U (OpMYyJIUPOBATh BBIBOABI IO Pe3y/ibTaTaM MPOBEIEHHBIX HMCCIICIOBAHUI MyTEM COTIACOBAHUS IMO3UIUH B
X0J1€ 00CYXJIeHUsI 1 0OMEHA MHCHHUSIMU.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUSA:

CaMOCTOATEIIBHO IIIIAHUPOBATh U OCYLIECTBIIATH CBOIO IIO3HABATEIBHYIO JEATEIbHOCTD, ONPEEsasa €€ LeIu U 3a1a4yd, KOHTPOJIUPOBaTh U
0 Mepe HEOOXOJUMOCTH KOPPEKTUPOBATh MpeAaraeMblii allfOPUTM JAEHCTBUH IMpU BBINOJHEHHWH Y4YEOHBIX M HCCIIEAOBATENIbCKUX 3a/ad,
BBIOMpAaTh Hanbosee F3PPEKTUBHBIN CIIOCOO UX PEIICHHS C YIETOM MOTyYSHHSI HOBBIX 3HAHUH O BEIIECTBAX M XMMHYECKHUX PEaKIUsX;

OCYILIECTBIIATH CAMOKOHTPOJIb JEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATDBI

[IpenmerHble pe3ynbTaThl OCBOCHMS NPOrpaMMbl 110 XMMHUM Ha YriayOJIEHHOM YpOBHE Ha YPOBHE CpEIHEro o0Iuero oopazoBaHMs
BKITIOYAIOT crienuduyeckue s yueOHOTO mpeMeTa « XUMHUs» Hay4IHbIe 3HaHUS, YMEHHS U CIIOCOOBI IEHCTBUI IO OCBOSHHIO, HHTEPIPETAIIHN
U NIpeoOpa30BaHUIO 3HAHUH, BUABI AESITEILHOCTH 110 MOJYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHUN B Pa3JINYHBIX YYEOHBIX CUTYyaIHsX, a
TaK)K€ B PEAIbHBIX KU3HEHHBIX CUTYalMsX, CBA3aHHBIX C XUMHUEN. B mporpaMMe 1o XMMHHM PEIMETHBIE PE3YyJIbTAThl IIPEICTABIIECHBI 110 TOAaM
U3Y4YCHUS.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD OTPAXKAIOT:

c(OpMUPOBAHHOCTh MPEACTABIECHUI: O MeCTe M 3HAUYEHWU OPTaHWYECKOM XHMHH B CHUCTEME ECTECTBEHHBIX HayK M €€ poiu B
00€ecTeueHn yCTOWYMBOTO PA3BUTHS UYEIOBEYECTBA B PEIICHUH MPOOJIEM SKOJIOTMUECKOM, DYHEPreTUYECKON U MHUIIEBOM 0O€30MacHOCTH, B
Pa3BUTHU MCIHUIWHBI, CO3JaHUU HOBBIX MAaTCPHUAIOB, HOBBIX MCTOYHHMKOB DHCPIrUuu, B oOecreueHnu panroOHAJIBHOI'0 MPUPOAOIIOJIB30BaAHUSA, B
bopMHUpPOBaHUM MHUPOBO33PEHUS U OOIIEH KyIbTyphl YETOBEKA, a TAKXKE SKOJOTHMUYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M
MIPUPOJHOM Cpelie;

BIIQJICHUE CUCTEMOM XMMUYECKMX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIMOJATarOUIUMe MOHITHS — XMMUYECKHM 3JIEMEHT, aToM, SipO U
JNIEKTPOHHAsi 000J0YKa aroma, s-, P-, d-aTOMHbIE OpOHMTAIM, OCHOBHOE M BO30YKIEHHOE COCTOSIHHS aTOMa, THOPHIU3AIUsS aTOMHBIX
opOuTanei, WOH, MOJEKYJIa, BaJCHTHOCTH, AJIEKTPOOTPHUIATEIHHOCTh, CTENEHb OKHCIICHHS, XUMHUYECKas CBi3b, MOJb, MOJSpHas Macca,
MOJISIpHBIA 00BEM, YTIepoAHbId CcKeleT, (YHKIMOHANbHAs TPYIINa, paguKal, CTPYKTYpHble (GopMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIETHBIE), U30MEpHUsl CTPYKTypHasi M MPOCTPAHCTBEHHas (F€OMETPUYECKasl, ONTHYECKas), U30MEPbl, TOMOJIOTHYECKUN psAJl, TOMOJIOTH,
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YIJIEBOAOPOABI, KUCIOPOJ- U a30TCOAEPKALIUE OPTaHUYECKUE COSAUHEHHS, MOHOMED, MOJIMMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIC
COEIMHEHUS; TEOPUH, 3aKOHbI (epuoanueckuil 3akoH /1. 1. Menneneesa, Teopusi CTpoeHUs opraHuueckux BeuiectB A. M. byrneposa, 3akoH
COXpaHEHMsI MacChl BELECTB, 3aKOH COXPAaHEHUS U MPEBPAILEHUS SHEPIUU NPU XUMHUYECKHUX pPEaKLUsX), 3aKOHOMEPHOCTH, CUMBOJINYECKUI
A3BIK XMMHH, MHPOBO33PDEHUECKUE 3HAHMs, JIe)KAIIME B OCHOBE IIOHMMAHMS IPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKUX SIBICHUIA,
IIPEJCTaBICHHUS O MEXaHU3MaX XMMHUYECKUX PEaKUui, TEPMOAMHAMUUYECKAX U KHHETHYECKUX 3aKOHOMEPHOCTSAX X MPOTEKAHUS, O B3AUMHOM
BIMSIHUM aTOMOB W TPYIII aTOMOB B MOJIEKYJax (MHIYKTUBHBIM M Me3oMepHbId 3¢ dektsr, opuentantsl I u Il poma); dakromornyeckue
CBEJICHUS O CBOMCTBAaX, COCTaBe, MOJIYUCHHUH U O€30MacHOM HCIIOJIB30BaHMM BaKHEHIIMX OPTaHMYECKUX BEIIECTB B OBITY M NMPaKTHUECKOU
JeSITeIbHOCTH 4YeIOBeKa, OOIIMX HAy4HbBIX NPUHLMIAX XUMHUYECKOro MPOU3BOJCTBA (HA MpHUMEpE NMPOU3BOJCTBA METaHOJA, MepepaboTKH
He(TH);

c(OpMUPOBAHHOCTh YMEHHM: BBIABIATh XapaKTEpHbIE IPU3HAKU [OHATUM, YCTaHABIMBAaThb WX B3aUMOCBS3b, MCIIOJIb30BATh
COOTBETCTBYIOLIUE MOHATHS IIPU OIIMCAHUU COCTaBa, CTPOCHUS U CBOWCTB OPTaHUYECKUX COCIUHEHUN;

c(OPMHPOBAHHOCTh YMEHHIA:

UCIOJIb30BaTh XMMUUYECKYIO CUMBOJIMKY Ul COCTaBJIEHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAILEHHBIX U CKEIETHBIX)
(GbopMys OPraHM4EeCKUX BEIICCTB;

COCTABJISITh YPABHEHMSI XUMHUUYECKUX PEAKIMM U PACKPBIBATH X CYIIHOCTH: OKHCINUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN ITOCPEICTBOM
COCTaBJIEHUS 3JEKTPOHHOIO OajlaHCca ATHX peakiHi, peakuuil HOHHOTO OOMeHa MyTEM COCTABJIECHHS WX MOJHBIX U COKPALIEHHBIX MOHHBIX
YpaBHEHUM;

W3TOTaBIMBATh MOJEIH MOJIEKYJI OPraHUYECKUX BEIIECTB JUUIS WLIFOCTPALMH UX XMMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHMS;

c(OpMUPOBAHHOCTh YMEHHIl: YCTaHABIMBATh MPUHAJJIE)KHOCTh M3YUYEHHBIX OpPraHMYECKUX BEILIECTB M0 UX COCTaBy M CTPOEHHUIO K
oTpesieIEHHOMY KJacCy/Tpylie COeAMHEHHH, 1aBaTh UM Ha3BaHMA 1o cucrematnyeckoid HomeHknatype (IUPAC) u npuBouTh TpuBHAIIbHBIE
Ha3BaHUS I OTJENbHBIX IPEICTaBUTENEH OpraHMYeCKHX BELIeCTB (ITHJIEH, AalleTUJIeH, TOJYOJ, IJIMIEpPUH, ATUJICHIVIMKONb, (eHod,
dbopManbaerua, ameraibAerui, aleToH, MypaBbHHAas KHMCIOTa, YKCYCHas KHCIIOTa, CT€apUHOBAasl, OJEHMHOBAs, MaJbMUTHUHOBAs KHCIOTBHI,
[JIMLIMH, aJlaHuH, MaJlibT03a, (PpyKTO3a, aHWINH, JUBUHWII, U30IPEH, XJIOPOIIPEH, CTUPOI U IPYTHE);

c(OpPMHPOBAHHOCTh YMEHHS ONPEIENIATh BUJ XMMUYECKON CBSA3M B OPraHUYECKUX COCTUHEHUSAX (KOBAJEHTHAs U MOHHAs CBS3b, G- U T-
CB$I3b, BOJJOPOJIHAS CBSA3b);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHATH IOJOXKEHHUSI TEOPUH CTpOEHHUs opraHuuyeckux BeuiectB A. M. BbytnepoBa nnsi oObscHeHuUs
3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTaBa U CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHHUH XapaKTepH30BaTh COCTaB, CTPOEHHE, (PU3NYECKHE W XMMUYECKHE CBOMCTBA TUIHYHBIX MpEACTaBUTEICH
pPa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, IUKIOAJIKAaHOB, aJIKECHOB, AJIKaJUCHOB, aJKMHOB, apPOMATHYECKHUX YIJIEBOAOPOJIOB,
CIIUPTOB, aJIbJETUIOB, KETOHOB, KAPOOHOBBIX KUCIIOT, MPOCTBIX U CIIOXKHBIX 3(UPOB, KUPOB, HUTPOCOEAUHEHUNH M aMUHOB, aMHHOKHCIIOT,
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0enKoB, YIJIeBOJIOB (MOHO-, M- U MOJMCAXaPHUIOB), UIUIIOCTPUPOBATh I€HETHUECKYIO CBSI3b MEXAY HUMH YPaBHEHUSMH COOTBETCTBYIOLIUX
XUMHYECKHX PEAKIUi ¢ UCTIONIb30BaHUEM CTPYKTYPHBIX (OpMYIT,;

c(OPMHPOBAHHOCTh YMEHHS TOATBEPKIAaTh Ha KOHKPETHBIX NpPHUMEpax XapakTep 3aBUCHMOCTH pPEAKLIMOHHOW CIIOCOOHOCTH
OpPraHMYECKUX COEJUHEHUM OT KPaTHOCTU M THUIIA KOBAJIEHTHOW CBSI3U (G- M T-CBSA3M), B3aMMHOIO BIMSHHMS aTOMOB M TpYII aTOMOB B
MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHS XapaKTE€PU30BaTh MUCTOUYHUKU YTIEBOAOPOAHOTO CHIPbs (He(Th, MPUPOIHBIA ra3, yroib), CHOCOOBI €ro
nepepadoTKU U MPAKTHYECKOE TPUMEHEHUE POTYKTOB MepepaboTKy;

Cq)OpMHpOBaHHOCTB BJIaaACHHUA CHCTEeMOH 3HAaHHH O CCTCCTBCHHO-HAYYHbIX MCTOAAX IIO3HAHUA — Ha6J'IIOI[CHI/II/I, HU3MCPCHHU,
MOJCIUPOBAHUHU, DKCIICPHUMCHTC (peaJ'IBHOM u MBICJ'IGHHOM) " YMCHUA NIPUMCHSTH 3THU 3HAHUS
Cq)OpMHPOBaHHOCTb YMCHUSA MNPUMCHATL OCHOBHBLIC OICpaluu MBICTIUTEIIBHOM ACATCIIBHOCTU — aHallu3 W CHHTE3, CPaBHCHUC,

00001IeHNEe, CHCTEMATH3AIHIO, BBISIBICHUE TPHYNHHO-CIICICTBEHHBIX CBSA3EH — JJISl H3yUCHHUSI CBOWCTB BEIIECTB U XMMUYECKHUX PEaKIIHii;

c(OPMHPOBAHHOCTh YMEHUH: BBIABIATH B3aMMOCBSI3b XMMUYECKUX 3HAHUN C MOHATUAMHU U NPEACTABICHUSMH JIPYTUX €CTECTBEHHO-
HAYYHBIX IIPEIMETOB JAJs Oosiee 0OCO3HAHHOTO MOHUMAHHUS CYIIHOCTH MaTepUaIbHOTO €JMHCTBA MHUPA, MCIIOJIb30BaTh CUCTEMHbIE 3HAHUS IO
OpraHMYECKON XUMUU AJIs1 OOBSICHEHUS U IPOTHO3UPOBAHUS SIBJICHUM, UMEIOLINX €CTECTBEHHO-HAYUHYIO IPUPOY;

c(OpMUPOBAHHOCTh YMEHUI: POBOJIUTh PACUETHI 10 XUMUYECKUM (OpMYyJIaM U YPaBHEHHUSIM XUMHUECKUX PEAKIUIl C CIOJIb30BaHUEM
¢u3nueckrux BeIMUYUH (Macca, 00bEM ra3oB, KOJIMYECTBO BELIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: Pacy€Thl MO
HaXOXKJCHUI0 XUMUYECKOH (hopMysIbl BEIeCTBA [0 U3BECTHBIM MACCOBBIM JOJSIM XMMHUYECKHX 3JI€MEHTOB, MPOJYKTaM CTOpaHUs, IUIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATH, aHAJIM3UPOBATh U OLIEHMBATh C MO3MIMHM SKOJIOrMYecKOil 0e30MacHOCTH MOCIEICTBUA
OBITOBOM M TPOM3BOJICTBEHHOM JEATEIBHOCTH YEJIOBEKA, CBSI3aHHOW C rnepepalOTKON BEIECTB, MCHOJIb30BATh IOJYYCHHbIE 3HAHUS IS
HPUHATHS TPAMOTHBIX peIIeHUH MPoOJIeM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH;

c(OpMHPOBAHHOCTh YMEHHI: CAMOCTOSITENILHO MJIAHUPOBATh U MPOBOJUTh XUMUYECKHM HKCIIEPUMEHT (IIOJIyY€HUE U U3YYE€HHE CBOWCTB
OPraHWYECKHUX BEIIECTB, KAYECTBEHHBIC PEAKLNU YTIEBOAOPOJOB PA3JIMYHBIX KJIACCOB M KHUCIOPOACOJEPKAIIUX OPraHUYECKHUX BEUIECTB,
pellIeHre HKCIEPUMEHTANIbHBIX 337ay 10 PACHO3HABAHUIO OPTaHMYECKUX BEIIECTB) C COOJNIIOJIEHHMEM MpaBuUil Oe30macHoro oOpalieHus ¢
BEIIECTBAMH M JIAOOPAaTOPHBIM 000pynOoBaHHEM, (HOPMYIHPOBATh 1€db HCCIEIOBaHMSA, IMPEJICTAaBIATh B pa3iuyHONH (opme pe3ysbTaThl
HKCIIEPUMEHTA, aHAJTU3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTH;

c(OpMHUPOBAHHOCTh YMEHUH:

coOuro/1aTh MpaBUiIa SKOJOTMUYECKH 11€1ecO00pa3HOro MOBEACHUS B OBITY W TPYAOBOM AEATENHHOCTH B LENAX COXPAHEHHUS] CBOETO
310pOBbS, OKPYXKAIOLLEH IPUPOIHOMN CPEIbI U TOCTUKEHUS €€ YCTONYMBOIO Pa3BUTHS;

OCO3HAaBaTh ONACHOCTh TOKCHUYECKOTO JECWCTBUS HA JKUBBIE OPraHU3MBbl ONPENEIEHHBIX OPraHMYECKUX BEIIECTB, MOHMMAs CMBICI
noka3zarens [TJIK;
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AHAIM3UPOBATH 11€JIECO00PA3ZHOCTh MPUMEHEHHS] OPTaHUYECKUX BEIIECTB B MPOMBIIIIEHHOCTH U B OBITY C TOYKH 3PEHHSI COOTHOILICHUS
PHUCK-TIOJIb3a;

c(OpPMUPOBAHHOCTh YMEHHIA: OCYIIECTBIIATH [[EJICHANPABICHHBIN MTONCK XUMHUECKON MH(POPMAIIUU B PA3IMYHBIX UCTOYHHUKAX (HAydHas
U ydyeOHO-HAay4Has JHUTepaTypa, CpelcTBa MaccoBod wuH(opmaiuu, VHTepHET W apyrue), KpUTUYECKH AaHaJIU3UPOBATH XHMHUYECKYIO
uH(popMalrio, IepepadaTbiBaTh €€ U UCIOIb30BaTh B COOTBETCTBHUHU C ITOCTABICHHOM yueOHOI 3a/1adeil.
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TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Paszgea 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMUM
I1 i .T
11 crpocsw oprarmicc cocmenit A M. 8 buomorera LIOK
' P P A S https://m.edso00.ru/d69df650
byrneposa
Hroro no pazneny 8
Paznen 2. YrieBonopoabl
21 [IpenenpHbIE YIIIEBOAOPOABI — AJKAHBI, 5 bu6nmoreka [JOK
' LUKJIOAJKAHbI https://m.edsoo.ru/d69df650
59 HenpenenbHbie yrieBogopoOIbl: aaKEeHbI, 14 1 bubnuotexa [JOK
' aJKaIUeHb], AIKUHBI https://m.edso0.ru/d69df650
bu6mmorexa [IOK
2.3 A 8
POMATIHECKHE YIICBOAOPO/EI (apetibi) https://m.edso0.ru/d69df650
54 [IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOIOB U HX 4 bubnmnoreka [JOK
' nepepaboTKa https://m.edso0.ru/d69df650
bu6mmorexa [IOK
2.5 r 4 1
VIOTCHTIPOTSEOATRIC YIIEROAOPOIOE https://m.eds00.ru/d69df650
Hroro no pazneny 35
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. Oenon 11 1 bubnuorexa [IOK
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

https://m.edso0.ru/d69df650

KapOoHunbHbIE COEAMHEHUS: aTbICTHIBI 1

bubmuorexa [JOK
2 .K . 21
3 keToHbl. KapOoHoBbIE KHCHOTHL. Cll05KHbBIE httos://m.eds00.ru/d69df650
s¢upsl. XKupsr
bu6mmoreka [IOK
3.3 Yy 9
[IEBOA https://m.edso00.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTconepxkamue OpraHudecKue coeuHeHust
bu6mmoreka [IOK
41 A LA .b 12
MUHPL AMIHOKHCIOTRL. bETit https://m.edso00.ru/d69df650
Htoro no pazneny 12
Pa3zaea S. BeicokomoieKyJIsipHbIe COeIHHEHUS
5.1 BEICOKOMONIEK YIIAPHEL WHEHUS 5 bubmorexa HOK
' COROMOTICKYTUAPHPIC COCAMHE https://m.edso00.ru/d69df650
Hroro no pazgeny 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 101
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INOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne Tema ypoka Kosaun4yecTBo 4acoB Jara Jdomamnee D1eKTpoHHbIe HUPPOBLIE
n/n Becero K/p II/p wu3ydyeHuss  3alaHue oOpa3oBare/bHbIE
pecypcsbl
[IpenMer 1 3HaYE€HHE OPraHUYECKOMN IT.1
XHUMWH, TPEACTABICHUE O 1 bu6nmoreka IIOK
MHOT000pa3iu OPraHuYeCKUX 02.09 2024 https://m.edso0.ru/3686e6f5
COEIMHEHU N
DJIEKTPOHHOE CTPOEHUE aTOMa I1.3
neponaa (OCHOBHOE U
}BII(;36I})/>KI;[éI({Hoe COCTOSIHHS ). 1 bubmmorexa [IOK
https://m.edsoo.ru/Oce6fd4c
BanenTHbIe BO3MOXKHOCTH aTOMa 04.09.2024
yriaepoaa
XuUMHUYECKasi CBA3b B OPraHUUECKUX I1.9
COEIMHEHUSIX. MeXaHNU3MBbl 1 bubnuoreka [{OK
00pa30BaHUs KOBAICHTHOU CBSI3H, 06.09.2024 https://m.edso0.ru/8d39f5c8
CrocoObl pa3pbiBa CBsI3EH
Teopus cTpoeHUS OPraHUYECKUX 1 09.09 2024 I1.2 bubmuoteka [IOK
coenuHeHuit A. M. Byrneposa https://m.edsoo.ru/9e595ch8
Bunsl nzomepun: cTpykTypHas, I1.7
MPOCTPAHCTBEHHAsA. DJIEKTPOHHBIE 1 bubnuotexa [JOK
3 PEeKTH B MOJIEKYIaX 11.09.2024 https://m.edsoo.ru/b0e61661
OpPraHMYECKUX COEAUHEHUN
IIpencraBnenue o knaccupukanuy U 11.5,6
CIfCTHeMaTI/I‘-IeCKaSI HOMeHK(Jb;aTyga 1 bubmorexa LIOK
13.09.2024 https://m.edsoo.ru/c212dd21

(IUPAC) oprannyeckux BEUIECTB
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Knaccudukanus peakuuii B

I1.8

bubnunorexa LIOK

7 16.09.2024
OpPraHuYeCKON XUMHH https://m.edsoo.ru/ba5706aa
3 Cucremaru3zainus 1 00001IeHre 18.09.2024 bubnunorexa LIOK
3HAHUH 110 TEME https://m.edsoo.ru/87a37cab
AJIKaHbI: TOMOJIOTUYECKUH PS/I, I1.10
. 06ma: (bopMyeJIa, HOMCI;KJ'IaTypa u BuGmorexa LIOK
H30MEPHUSL, DIIEKTPOHHOE U
P, p https://m.edsoo.ru/25a14636
MPOCTPAHCTBEHHOE CTPOCHUE 20.09.2024
MOJICKYT
10 DOHU3NYECKUE U XUMUYECCKHE 2309 2024 I1.10 bubnuoreka [{OK
CBOMCTBA aJIKaHOB https://m.edsoo.ru/3137711c
11 Ig:;z;KézHHPLeHaHI;}::IBHBHHII’/IP;[I);?:I_'MG e bubmmorexa [IOK
i p 25.09.2024 https://m.edsoo.ru/259b0a5b
AJIKAHOB
[uxnoankansl: o6mas Gopmyna, I1.14
o | s o
Tpv 5 https://m.edso00.ru/156730d2
XHUMHUYECKHX CBOKMCTB, CIIOCOOBI 27 09.2024
MOJTyYeHUs U IPUMEHEHHE
Pemenue pacuéTHbIX 3a7a49 HA KapTOUYKH
OIpEeIETICHUE MOJIEKYJIIPHON
o | S
O Maceo Ho oMo https://m.edsoo.ru/bf84d8eb
2JIEMEHTOB, BXOIAIINX B €r0 COCTAB.
CI/ICTeuMaTI/ISaI_II/ISI 1 000011IeH1E 30.09.2024
3HAHWUH 10 TEME
14 AJIKEHBI: TOMOJIOTHYECKHUH psif, 02.10.2024 I1.11 bu6muoreka [JOK

oOmas popmysa, HOMEHKIATypa,

https://m.edsoo.ru/273b0ale
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AIIEKTPOHHOE M MTPOCTPAHCTBEHHOE
cTpoeHue Moniekya. CTpyKTypHas u
[UC-TPAHC-U30MEPHS AIIKEHOB

duznueckre 1 XUMUYECKUE

I.11

15 CBOMCTBA ankeHoB. [IpaBuiio Bubmmorexa IOK
P 04.10.2024 https://m.eds00.ru/21069ccd
MapkOoBHHMKOBa
16 CrocoObI MoTy4YeHus: U IPUMEHEHNE 07.10.2024 IL.11 bubmuorexa [IOK
AIIKCHOB https://m.edso0.ru/665dc058
o | e o
yae g yd 09.10.2024 https://m.edso00.ru/0941eed8
€ro CBOWCTB
o | Do et
peA Y2Ip 11.10.2024 https://m.edsoo.ru/e9ead921
(bopMyIbl OPraHUYECKOrO BEUIECTBA
ATKagueHbl: CONpsKEHHBIE, I1.13
19 W30JIMPOBAHHBIE, KYMYJIMPOBAHHBIE. bubmmnoreka HOK
OCo0EHHOCTH 3JEKTPOHHOTO 14.10.2024 https://m.edso0.ru/04298c0a
CTPOEHUS
20 XuMHU4YeCcKHue CBOMCTBA 16.10.2024 I1.13 bubmmoteka IIOK
CONPSKEHHBIX JUCHOB https://m.edsoo.ru/e561253d
21 CrniocoOblI ony4eHus U MpUMEHEHNE 18.10.2024 I1.13 bubnnorexa [JOK
aJIKaJIueHOB https://m.edso0.ru/1aa81660
AJIKVHBI: TOMOJIOTHYECKHH psi, I1.12
I i
DIICKTPOMHOE M HPOCTPAHCTBEHIOC https://m.edsoo.ru/68b6cc4c
CTPOEHHUE MOJIEKYI, PU3NIECKUE 21.10.2024

CBOMCTBA
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I1.12 bubnunorexa LIOK
2 X i 23.10.2024
3 MMUYECKHE CBOMCTBA AJIKUHOB https://m.eds00.ru/23493a93
24 KauecTBeHHbIE peakiiuy Ha 25 10.2024 I1.12 bubnunorexa LIOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da
25 CriocoObI MoTy4YeHus: U IPUMEHEHNE 06.11.2024 I1.12 bubnuoreka [OK
AITKUHOB https://m.edsoo.ru/a6f9alea
26 Pemenue 3agau: pacu€rsl 1o 08.11.2024  Kaprouka bubmmoreka [JOK
YPaBHEHUIO XMMUYECKOU peaKiiuu https://m.edsoo.ru/5db8e526
97 CI/ICTCUMaTI/BaIII/I}I u 0000IIeHEe 11.11.2024
3HAHUU 10 TEME
ApEeHbI: TOMOJIOTUYECKUN Ps/I, I1.15
5| Smoepoencan mpoompamermenos bimorera LLOK
P P 5 P https://m.edsoo.ru/a92a7094
CTPOCHHE MOJIEKYJ OeH30J1a U 13.11.2024
TOJTyoJ1a, X (PU3HYECKUE CBOMCTBA
29 XHUMHUYECKUE CBOMCTBA aPEHOB: 15.11.2024 IL.15 bubmuoteka [IOK
pEaKIMK 3aMEIECHUS https://m.edsoo.ru/a44alae4
o | e okeme e
PEATIII TpHEOCA ’ 18.11.2024 https://m.edsoo.ru/a44alae4
OKHCJICHHE TOMOJIOTOB OeH3011a
31 Oco0EHHOCTH XUMHUYECKUX CBOWCTB 20.11.2024 I1.15 bubnuoteka [JOK
CTHpOJIa https://m.edsoo.ru/d5018a54
“ PrelmeHI;e Ii);cquiHIz( Je;inell{q ;a KapTouKa BuGmorexa [OK
OHPCACIICHIE MOTICKYIHPHO 22.11.2024 https://m.edsoo.ru/53461a2c
(bOpMyJITBI OPTaHMYECKOTO BEIIECTBA
13 CriocoObI MoTy4eHus U IpUMEHEHUe 25 11.2024 I1.15 bubnmnoreka [JOK

apeHoB

https://m.edsoo.ru/6f717d09
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34

I'enernueckas cBs3b MEKIY
Pa3IMYHBIMM KJIACCAMH
YTJIEBOAOPOIOB

27.11.2024

KapTOUYKH

35

Pacuérel o ypaBHEeHUsIM
XUMHUYECKUX PEaKIUM.
Cucremaru3anus 1 00001IeHre
3HaHUM 110 TEME

29.11.2024

KapTOUYKH

36

37

[Ipuponnsii ras. IlomyrHbie
HE(TSHBIE Ta3bl

KameHnHsli1 yroiaps 1 IpOayKThl €T0
nepepaboTKu

02.12.2024

04.12.2024

I1.16

I1.16

bubnuoreka [{OK
https://m.edso0.ru/69b3398b

38

Hedb 1 criocoOb! €€ mepepaboTKH.

[TpuMeHeHHe IPOTYKTOB
nepepadoTku HepTH

06.12.2024

I1.16

bubnunoreka LIOK
https://m.edso0.ru/21f9de78

39

I'eneTnyeckas cBA3L MCKIY
Pa3IMYHBIMH Kj1aCCaMU
YTIJIEBOAOPOIOB

09.12.2024

KapTOo4Ka

40

41

42

["ajoreHonpou3BOIHBIE
YIJIEBOJIOPOIOB: 3JIEKTPOHHOE
CTPOCHHE; PEaKIMU 3aMEeIICHHSI
rajoreHa

JlelicTBue mien04Yei Ha
rajioreHIpou3BOAHbIE.

BsanmonelicTBre qurajoreHaIKaHOB

C MarHueM 1 IHHKOM
CucreMmaru3anus 1 0000IIeHre
3HAHUH 10 pa3aeny
"Vranesonopoast"

11.12.2024

13.12.2024

16.12.2024

KOHCIICKT

KOHCIICKT

IloaroroBka
K K/p

bubmmoteka IIOK
https://m.edso0.ru/82b4d759

bubnunorexa LIOK
https://m.edsoo.ru/20e89f22
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43 KonTponpHas paboTa mo Teme 18.12.2024 bubnmoreka [JOK
"VriaeBogopoanr"” https://m.edso0.ru/95c¢9e298
IIpenenbHbIe OAHOATOMHBIE CIIUPTHI: I1.14
TOMOJIOTHYECKHI psijI, oO1as
dbopMyIa, CTpPOCHHE MOJICKYT, bubmmoreka [JOK

44
U30Mepusi, HOMCHKIIATYpa, https://m.edsoo.ru/df04c5cd
KJ‘IaSCI/I(bI/IKaI_[I/I}I, (dbuzmyeckue 20.12.2024
CBOMCTBa

45 XHUMHYECKUE CBOMCTBA IIPENEIBHBIX 23122024 I1.17 Bbu6mmoteka [IOK
OJTHOATOMHBIX CITUPTOB https://m.edsoo.ru/26ee34fe
CrniocoObl ONTy4eHus: ¥ IPUMEHEHHE HL.17 bubmmorexa LIOK

46 OHOATO y: o P 25122024 https://m.edso0.ru/48410000

HOATOMHBIX CIIUPTOB L.
! P 0000000
[IpocTsie 3¢uphl: HOMEHKIATYpa U Koncnekr
47 U30MepHsl, 0COOEHHOCTH Bubmmorexa HOK
P, 3 27.12.2024 https://m.edsoo.ru/c2c788b2
(GU3NUECKUX U XUMHUYECKUX CBOMCTB
MHOroaroMHbIE CIIUPTHI: I1.17

48 STHJICHTJIMKOJb U TIUIEPHH, HX bubmuoteka [IOK
(I)I/IS\I’/I‘IGCKI/IC Y XUMUYECKHUe 28.12.2024 https://m.edsoo.ru/ee4d84aa
CBOMCTBa

49 CrniocoOblI 1osty4eHus U NpUMeHEeHue 10.01.2025 I1.17 bubmmnoreka HOK
MHOTOaTOMHBIX CITUPTOB https://m.edsoo.ru/d12e567d

50 usmeckie ovorraa, Toxewanocrs o buGorera LIOK

' 13.01.2025 https://m.edsoo.ru/2ce726f8
denona
I1.1 b K
51 XuMuyeckue cBoiicTBa (heHona 15.01.2025 8 nomorexa O

https://m.edso0.ru/037ca5f9
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59 CriocoObI nostyueHus 1 IpUMEHEHNE 17.01.2025 I1.18 Bu6muoteka [JOK
denona https://m.edsoo.ru/c77ddf4c
11 02,
53 P:Hiilplzeacll:;ep16;§§TJ:HLHLIX bubmorexa HOK
"P . 20.01.2025 https://m.edsoo.ru/fd0ced09
3aga4 1o Teme "CrupThl ¥ (PEeHOITBI
54 Cucremarusanus 1 00001eHe 22 01.2025 bub6nmoreka [IOK
3HAHMI 110 TEME https://m.edsoo.ru/1810ch9b
AJbIETU/IBI U KETOHBI: JIEKTPOHHOE I1.19
| e ok
PAABL, OO https://m.edsoo.ru/b139beaa
dbopmyna, uzomepus u 24.01.2025
HOMEHKJIaTypa
56 AJbaeruapl 1 KETOHBI: (PU3HYECKUE 27 01.2025 I1.19 bu6nmorexa LIOK
CBOMCTBA; PEAKI[MH [TPHCOETUHEHHUS https://m.edso0.ru/c887425c¢
P I1.1
57 Kzzzf;tl({);:lcene:;(ﬂ EI/I aIIBIETUI0B ’ bubmmorexa [OK
peakI ACTHA 29.01.2025 https://m.edsoo.ru/a393baa9
1 KETOHOB
58 CnocoObI MoNTy4eHus anbIeTHI0B U 31.01.2025 I1.19 bubnnorexa [JOK
KETOHOB https://m.edsoo.ru/520d1c51
O - BuGmorexa LIOK
P ’ 03.02.2025 https://m.edsoo.ru/fecOb113
CTPOEHHS X MOJIEKYII
u I1.2
o | e " o
POOHO IOt 05.02.2025 https://m.edso00.ru/700cc87b
dbuznyeckue cBoiicTBa
61 XHUMHUYECKUE CBOMCTBA MTPEACIIBHBIX 07.02.2025 I1.20 bubmuoreka [JOK

OJHOOCHOBHBIX Kap6OHOBI)IX KHUCJIOT

https://m.edso0.ru/40e6e0e9
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o | oo b
' P 10.02.2025 https://m.edsoo.ru/bb31be71
KapOOHOBBIX KUCIIOT
Oco0OeHHOCTH CBOICTB: I1.20
HETpeIeIbHBIX U APOMATHUECKUX
63 KapOOHOBBIX, TMKAPOOHOBBIX, bubnunorexa LIOK
THIPOKCUKAPOOHOBBIX KHCIIOT. https://m.edso0.ru/83a08773
[TpencraBuTeny BBICIIUX 12.02.2025
KapOOHOBBIX KUCIIOT
64 [TonsaTue 0 MpOU3BOAHBIX 14.02.2025 11.20 bubnunoreka LIOK
KapOOHOBBIX KHCJIOT https://m.edsoo0.ru/0d162d9d
65 CriocoObl nostyyeHus 1 IpUMEHEHNe 17.02.2025 I1.20 bubnuoreka [IOK
KapOOHOBBIX KHCJIOT https://m.edsoo.ru/7c065c9d
. C;IO)KI;LIZ Zq()bnpi: lJ"I(;MI(/)IJIOII\“/IHH;(;IK:I;'I I1.21 Butmorexa 1IOK
PAL, ODIHAT DOPMYA, HIOMEP 19.02.2025 https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 DU3NYECKUe U XUMUYECKHUE 21.02.2025 I1.21 bu6mmoteka IIOK
cBo#cTBa 3¢pupoB https://m.edsoo.ru/ad6b94b2
Pemenne pacuéTHbIX 3a1a4: TIO KapTo4Ka
68 YPaBHEHHIO XUMHUYECKON peaKIui,
Ha OMpPENEIECHNE MOJIEKYJISIPHOM 24.02.2025
(GhOpMyYJITBI OPTaHMYECKOTO BEIIECTBA
[IpakTuueckas padbora Ne 3.
69 Pemenne skcnepruMeHTaIBHBIX bubmuoreka [JOK
3ama4 1o Teme "KapOoHoBbIe 26.02.2025 https://m.edso0.ru/486671fb
KUcToThl. CrioxxHbIe 3PUphI"
70 XKupsr: crpoenue, puznveckue u 28.02.2025 I1.21 bubmuoteka [IOK

XUMHUYECKHE CBOICTBA (THAPOIU3)

https://m.edsoo.ru/al9c5b98
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Oco0eHHOCTU CBOMCTB KUPOB, I1.21
71 coAepKaluX OCTaTKU bu6nmorexa [IOK
HETPeAeIbHBIX KUPHBIX KHCIIOT. 03.03.2025 https://m.edsoo.ru/b0331922
JKupsl B mpupoje
MbLia KaK coJau BBICIIUX I1.21
. KZE)GOHO:B;)[( KI/ICJI(;T, UX MOIoIIee BuGmorexa LOK
ACHCTBHE. HOTATHE © https://m.edso0.ru/3c566565
CUHTETHUYECKUX MOIOIIUX CPENICTBAX 05.03.2025
(CMCO)
s II;eKH;CT;:e:):sz ceBa;I; yII:IJ;eBOIlopOIIOB KOHCITEKT BuGmorexa LOK
POACOACPRall 07.03.2025 https://m.eds00.ru/56790c96
OpPraHMYECKUX BEIIECTB
72 Pacuére mo ypaBHermM 10.03.2025  Kaprouka
XUMHUYECKHUX PEAKITHIA
75 CI/ICTevMaTI/IL’saI_II/I}I u 00001TIcHIE 12.03.2025 bubnuoreka [{OK
3HaHHH 110 TeMe https://m.edsoo.ru/f8eaf2eb
. OO6mas x(ai)paKTepHcha er'IeIZO)IOB I1.22 BuGmorexa LIOK
1 ICHACCHQUICTIUE YEIEBOIOB (MOHO 14.03.2025 https://m.eds00.ru/7a9693al
, TN~ U TIOJIUCAXapUIb)
77 MOIjocaxapHmsI: busznueckue 17.03.2025 I1.23 bubmuoreka [IOK
CBOMCTBAa M HAXOXKJICHHUE B IIPHPO/IC https://m.edsoo.ru/b4bdda2d
78 [IpuMeHeHue II0KO3bl, €€ 3HaUeHue 19.03.2025 I1.23 bubmuoreka [IOK
B XKU3HEACSITEILHOCTA OpraHu3Ma https://m.edsoo.ru/5e61122d
034, TIAXOIRACHIE B TPHPOAE 21.03.2025 https://m.edsoo.ru/eb0384e7
MPUMEHEHUE JUCAXapHJIoB
80 [Tonucaxapuapl: cTpoeHuE 02.04.2025 I1.24 bubnuotexa [JOK

MaKpOMOJIEKYJ, pU3NYECKUE U

https://m.edso0.ru/72a04508
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XUMHUYCCKUC CBOfICTBa, IMPUMCHCHUC

81 [TonsiTHe 06 NCKYCCTBEHHBIX 04.04.2025 I1.24 bubmuorexa [JOK
BOJIOKHAX https://m.edso0.ru/6216e766
Pemenue pacueTHbIX 3a7a4 Ha KapTo4ka

82 onpeAesieHue JOJIM BbIX0O/1a bub6nmoreka [IOK
IPOAYKTa PEaKIMK OT TEOPETUUECKU 07.04.2025 https://m.edsoo.ru/7fde47ef
BO3MOXHOI'O

83 Cucremaruzanus 1 000011eHNe 09.04.2025  1loaroToBka bubnuoreka [IOK
3HaHWI 110 pa3aeity K K/p https://m.edso0.ru/08d4364c
KonTponpHas padboTa mo Teme BuGmorexa LOK

84 "Kitenopoacozepaaittite . 11.04.2025 https://m.edso0.ru/42c6678e
OpPraHUYeCKHe COSMHEHUS
AMuHBL: K1accupUKaIys, CTpOSHUE I1.25

85 MoJIeKyJ1, o0mias popmyina, Bbu6mmoteka [JOK
U30MepUsi, HOMEHKIIATypa 14.04.2025 https://m.edsoo.ru/efa7e6ca
¢buznyeckue cBoicTBa

86 XUMHUYECKUE CBONCTBA 16.04.2025 I1.25 bubnuoreka [{OK
anmupaTHIecKuX aMUHOB https://m.edsoo.ru/1bc5cf80
AHUWJIMH: CTPOCHUE aHWIINHA, I1.25 BuGmorexa [OK

87 0COOEHHOCTH XUMHUYECKIX CBOWCTB 18.04.2025 https://m.eds0o.ru/39¢d2 1L
aHWJIMHA

88 CrniocoObl MostydeHus U IpuMeHeHue 21.04.2025 I1.25 bubmuoreka [JOK
anmu(paTHIeCKUX aMUHOB https://m.edsoo.ru/eal38763
AMHHOKHUCIIOTBI: HOMEHKJIATypa U I1.26

89 nuzomepus, (pu3nuecKrue CBOCTBa. bubmuoreka [JOK
OTenbHbIC MTPEICTABUTENH O 23.04.2025 https://m.edsoo.ru/d1773e80

AMHWHOKUCIIOT

29


https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80

XuUMHUUYECKue CBOMCTBA I1.26
90 AMHHOKHCIIOT, UX OMOJIOTHYCCKOE bu6nmorexa [IOK
3Ha4YeHHEe aMUHOKKMCIOT. CHHTE3 U 25.04.2025 https://m.edsoo.ru/77df705a
TUAPOIIU3 TISTITHIOB
01 benku kak npupoHbIE TOJIUMEPDI; 28.04.2025 I1.27 Bu6mumotreka [JOK
CTPYKTYpBI OCIIKOB https://m.edso0.ru/429e9899
. bu6nmoreka IIOK
92 XUMHHCCKHE CBOHCTBA GeKOB 30.04.2025 https://m.edso00.ru/6237306d
A3oTcoaepxaiiue 11.28
03 TFeTEPOLUKINYECKUE COCTUHCHHUS. bubnuoreka [{OK
HyksienHOBbIE KUCIIOTBI: COCTAB, 05.05.2025 https://m.edsoo.ru/521d1431
CTPOCHHE U OMOJIOTHYECcKas POjb
[TpakTuueckas paborta No 4.
94 Penrenune skcriepuMeHTanbHBIX bubnnorexa [JOK
3a1a4 1o Teme "A30TcoepKaIIe 07.05.2025 https://m.edsoo.ru/8e3c02d1
OpraHUYeCcKHe coequHEeHus"
[IpakTuueckas padbora Ne 5. [ToaroroBka
95 Peienne skcniepuMeHTaIbHBIX K K/p bubmuoteka [IOK
3a1ad 1o reme "Pacrio3sHaBanue 12.05.2025 https://m.edsoo.ru/bde3fdf6
OpPTraHUYECKUX COETUHEHUM"
KontponbHas padoTa o Teme
96 "Asofcoz[epmfmne OpraHuYecKue bubmmotexa LIOK
i} 14.05.2025 https://m.edsoo.ru/ce561bc7
COCTMHEHUS
OCHOBHBIC TTOHSTHS XHMHH KOHCIIEKT
BBICOKOMOJICKYIISIPHBIX COSTMHEHUH
97 A METOBI UX zHerBa — ’ bubmorexa OK
https://m.edsoo.ru/7aa63ebd
MOJIMMEPU3AIUs U 16.05.2025

MNOJIMKOHACHCAIIUA
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98 IInactmaccel. YTunuzauus u 1 19.05.2025 KOHCIEKT bubnunorexa LIOK
nepepaboTKa IIaCTHKa https://m.edsoo.ru/82242e0f

99 DacToMepbl: HaTypaJIbHBIN 1 21.05.2025 KOHCHIEKT bubmmoreka [JOK
CHHTETHYECKUE Kayuyku. Pe3unna https://m.edso0.ru/246103ec
BonokHa: HaTypalbHBbIE, KOHCIICKT
HMCKYCCTBEHHBIE, CHHTETUUECKHE. bubmuorexa [JOK

100 I1 1 https://m.ed /5963a601

OJINMEPHI CHEUATBHOTO 23 05.2025 ps://m.edso0.ru a

Ha3HA4YCHUS
[TpakTuueckas pabota No 6.

101 Penrenune skcriepuMeHTanbHBIX 1 bubnnorexa [JOK
3aJ1a4 [0 TEME "PacnoiHaBaHI/Ie 26.05.2025 https://m.edsoo.ru/3aebd77a
IJIACTMACC U BOJIOKOH

OBUIEE KOJIMYECTBO YACOB I10 101

I[TPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O

MHNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YYEHUKA
Xumus, 10 knace/ Epemun B.B., Ky3smenko H.E., [Ipoznos A.A., Jlyaun B.B.; moxg
penakuueit Jlynuna B.B., OOuiecTBO ¢ orpaHi4eHHON OTBETCTBEHHOCTHIO «[[PODA»;
AxkunonepHoe obmectBo «M3narensctBo «IIpocBemenue»

METOAUYECKUE MATEPHUAJIBI 1JIS1 YYUTEJIA

Odunmanbublil calliT rpynmbl kamnanuil «[IpocBenienuey: https://prosv.ru/

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

Poccutickas anekTponHas mkoia https://resh.edu.ru/

«MapkeTtmuielic 00pa3oBaTelIbHOTO KOHTEHTa U yciyr»: https://elducation.ru/

Odunumanbublii caiit rpynnsl kamnanuil «[IpocBemenue»: https://prosv.ru/

Enunas Kosmtekuus udpoBbix 00pa30BaTeIbHBIX PECYPCOB LTS YUPESKICHHI 00IIEr0 U
HavaJIbHOTO NMpodeccuoHabHOro 00pa3oBanus. MeTOAMUECKUE MaTepUaIIbl, TEMATHIECKHE
KOJUICKIIMH, IPOTPaMMHBIC CPEJICTBA IS TIOIICPIKKH YISOHOU ACSITEILHOCTA U OPTaHU3AIHH
yueOHoro nporecca: http://school-collection.edu.ru/catalo

[Tpoekt denepanpHOro MEHTpa HHPOPMATMOHHO-00pa3oBaTeIbHBIX pecypcoB (DPIIMOP)
HaIPaBJICH Ha PaclpOCTPaHEHHE AICKTPOHHBIX 00Pa30BaTEIILHBIX PECYPCOB M CEPBHUCOB:
http://fcior.edu.ru/
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