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MNOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamMma 1Mo XMMHH Ha YPOBHE cpefHero obiiero oopasoBaHus pazpaboTaHa Ha OCHOBE
®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 ob6pa3oBanuu B Poccuiickori denepanuny,
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHUA (eaepanbHONW 00pa30BaTeNbHONW MPOTrPaMMBI CPEIHETO OOIIero
obpazoBanmsi(POIl COQO), mpencraBneHHbIX B DeaepanibHOM TOCYJAapCTBEHHOM 00pa3oBaTeIbHOM
crangapte COO, ¢ yuérom Konuenuuu npenosaBanust yueOHOro npeaMera «Xumus» B 00pa3oBaTeIbHbIX
opranuzanusx Poccuiickoit depepanuu, peanu3yroIUX OCHOBHbIE 00pa3oBaTelbHbIE MPOTPAMMBbI, U
OCHOBHBIX Nos0xeHUH «CTpareruu pa3BuTHs BocnuTanus B Poccuiickoit @enepanuu Ha nepuon 1o 2025
roga» (Pacnopsikenue [1paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHsT Ha ypOBHE YINIyOJEHHOIO H3Yy4EHHUS 3aHMMAeT Ba)KHOE MECTO B CHUCTEME €CTECTBEHHO-
Hay4qHOro oOpa3oBanus yuamuxcs 10—11 kmaccoB. M3ydeHue mnpeamera, peali3yeMoe B YCIOBUAX
(g QepeHIPOBaHHOTO, TPOPHILHOIO OO0ydYeHHs, MPHU3BAHO OOECIEeYUTh OO0IIe00pa30BaTENbHYI0 U
OOIIEKYJIBTYPHYIO MOJATOTOBKY BBITYCKHHKOB IIKOJIBI, HEOOXOAMMYIO Ui aJanTallid HUX K OBICTPO
MEHSIOIIMMCST YCIOBUSIM JKU3HHM B COLIMYME, a TaKXKe Uil MPOAOJDKEHHMs OOy4eHHUs B OpraHU3alusIxX
po¢eCCHOHATILHOIO 00pa30BaHMsl, B KOTOPBIX XUMHUS SIBJIETCS OJHOM U3 MPUOPUTETHBIX JAUCIUILIMH.

B nporpamMme 1mo XMMuu Ha3HAYEHUE MpeaMeTa « XUMHESD MOJydaeT MOAPOOHYI0 HHTEPIPETALHUIO B
COOTBETCTBUM C OcHoBomnojaraiomumu mnosnoxeHuasMu ®I'OC COO o B3auMo0OyCIOBIEHHOCTH IEJeH,
COZIepKaHUsA, pe3ysibTaToB OOyueHHss M TpeOOBaHMH K YpPOBHIO IOATOTOBKHM  BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBIISIIOTCS CJIEAYIOIINE BBINOJIHAEMbIE IPOrPaMMON 110 XUMUHU (PYHKIIUU:

e uHpOPMALMOHHO-METOINYECKas, peanu3anus KOTOPOH obecrieynBaer HOJIyYeHHE
IPEJCTAaBICHUS O LEJAX, COAEP)KaHUM, OOLIel cTpaTeruu OO0y4eHUs, BOCHUTAHUSA U Pa3BUTHUS
00yYaromuxcst CPeCTBAMU PEAMETA, U3Yy9aeMOr0 B PAMKaX KOHKPETHOTO MPOduIIs;

® OpraHM3allMOHHO-IUIAHUPYIOILAs, KOTOpas IpelycMaTpuBaeT  OIpelesIeHUue: IPUHIMIIOB
CTPYKTYPUPOBAHUS U TIOCIIEOBATEIILHOCTY M3YYCHUsI YIE€OHOTO MaTepHaia, KOJINIeCTBEHHBIX U
KayeCTBEHHBIX €r0 XapaKTepUCTHK; IMOAXOI0B K (POPMHUPOBAHHUIO COAEP)KATEIBHOW OCHOBBI
KOHTPOJII M OLIEHKH 00pa30BaTEeNbHBIX JOCTH)KEHHH OOYydYaloUIMXcsi B paMKaX MTOTOBOM
aTTecTanuu B GOpMe €AMHOTO rOCyIapCTBEHHOTO 9K3aMEeHa 110 XUMHUH.

[Tporpamma jyist yriryOEHHOTO U3YUESHHS] XUMUH:

® YCTaHABIIMBACT MHBAPHUAHTHOE MPEIMETHOE COAEpIKaHUE, 00sA3aTeNIbHOE UTI U3YYSHHS B paMKax
OTIENBHBIX MPOQHIIEH, IpeTycMaTprUBaeT pacipeesieHie U CTPYKTYPUPOBAHKE €To 10 Kilaccam,
OCHOBHBIM COJIepKaTeIbHbIM JIMHUSAM/pa3iesiaM Kypca;

e aéT TpPUMEPHOE paclpeneieHne y4eOHOTrO BpPEMEHH, PEKOMEHIYeMOTo JUIsl H3y4YeHHS
OT/ENbHBIX TEM;

® TpeUIaraeT MpPUMEPHYIO MMOCIIEI0BATEILHOCTh N3yUeHHs yUeOHOTO MaTepHala ¢ y9€TOM JIOTHKU
MOCTPOEHMSI Kypca, BHYTPUIIPEMETHBIX U MEXITPEIMETHBIX CBSI3€EH;

e aéT METOAMYECKYI0 WHTEepHpeTalMio Lejed M 3ajady U3ydeHHs NpeaMeTa Ha YriIyOoJ&éHHOM
YPOBHE C YYETOM COBPEMEHHBIX IMPHOPUTETOB B CHUCTEME CpPEAHEro o0Iero oOpa3oBaHHUA,
COZEPKATENBHON  XapaKTEepPUCTHKH  IUIAHUPYEMBIX  pEe3yJabTaTOB  OCBOCHUS  OCHOBHOM
00pazoBaTebHON MPOrpaMMBbl CpeTHEr0 001Iero 00pa3oBaHusl (JIMYHOCTHBIX, METAIPEIMETHBIX,
NPEIMETHBIX), a TakXke C Y4€TOM OCHOBHBIX BHJOB Yy4eOHO-ITO3HABATENbHBIX JEHCTBHIMA
00y4JaroIerocst o OCBOGHUIO COJIepKAHUS TPEIMETA.

[lo BceM Ha3BaHHBIM MO3UIMSIM B TPOTpaMMe MO XUMHH TIPEIYCMOTpPEHa IPEEeMCTBEHHOCTh C
oOyuyeHHEeM XHUMHUU Ha YPOBHE OCHOBHOTO 00miero oOpa3oBaHMs. 3a TNpeaelaMyd YCTaHOBJIEHHOMU
IPOrpaMMOil 10 XMMHUHU 00s13aTeIbHON (MHBApUAHTHOM) COCTABIISIONICH colepkKaHus y4eOHOro mpeamera
«Xumus» ocTaércs BO3MOXKHOCTH BBIOOpa €ro BapHaTUBHOM COCTABISIOUICH, KOTOpas JOJDKHA
OIIPENIENIATHCS B COOTBETCTBUHU C HAIIPABICHUEM KOHKPETHOIO MPOo(uiIs 0OyueHus..

B cootBerctBuu ¢ koHuenrtyaiabHbiMH TosIOKeHHsIMU DPI'OC COO o HazHAuYeHUH MPEIMETOB
6a30Boro u yrayOn€HHOro ypoBHEH B cucteMe nupdepeHIupOBAaHHOIO OOYyYEHHUS Ha YPOBHE CPEIHETO
obmero o0pa3oBaHMs XHMHUSI Ha YPOBHE YIIyOJEHHOTO M3Y4YECHHUs HalpaBlieH Ha peau3aliio



MIPEEMCTBEHHOCTH C TOCJIEAYIOIUM 3TallOM MOJy4YEeHUSI XUMUYECKOro o0pa3oBaHMs B paMKax H3y4EHHS
CHEHAbHBIX €CTeCTBEHHO-HAYUYHbIX M XMMHUYECKUX IUCHMIUIMH B By3aX M OpPraHM3aIUsIX CpPEIHEro
npodecCHOHAIBHOTO 00pa3oBaHus. B 93Tol CBsA3M wm3ydeHue mpeaMera «XUMHUS» OPUEHTUPOBAHO
IIPEUMYIIECTBEHHO Ha pacIIMpeHUue M YriayOJeHHe TEOpEeTUYECKOW M IPAKTHUYECKOH MOATOTOBKHU
o0ydJaromuxcs, BBIOPABIIMX ONpeaeNEéHHBIH npoduias oOydeHus, B TOM YHCIE C HEPCHEKTHBOM
MOCIEAYIOIEro MOJY4YeHUs XUMHUYEeCKoro oOpa3oBaHMSl B OpraHusanusx MpodeccrnoHalIbHOTO
obOpazoBanus. Hapsiny ¢ atum, B cBere TpeboBanuiit @I'OC COO k miaHUpyeMbIM pe3yibTaTaM OCBOCHUS
benepanbHON 00pa3oBaTENbHONM IMPOTpaMMBbl CpPEAHEro o00mero oOpa3oBaHMs H3yYCHHE NpeaMeTa
«XUMUS» OPUSHTHPOBAHO TAK)KE HA PEIICHUE 3a/1a4 BOCIIUTAHUS M COIIMAIBHOTO PAa3BUTHUS 00YJaIOIIUXCS,
Ha popMUpPOBaHUE Yy HUX OOLIEMHTEIUIEKTYAIbHBIX YMEHUN, YMEHUN pallMOHAIM3AlUK y4eOHOTO Tpya 1
0000MIEHHBIX CTIOCOOOB IEATEIHLHOCTH, UMEIOIIUX MEKIUCIUILIMHAPHBIN, HaIPEeIMETHBIA XapaKTep.

CocraBisromuMu npeamera « XUMHUsS» Ha YPOBHE YTIyOJIEHHOTO M3YUEHUS SBISIOTCS yriIyOJIEHHbIE
Kypcol — «Opranndeckas Xumus» u «OO0mas 1 HeopraHudeckas Xumus». [Ipu onpeaeneHny Noax00B K
0TOOpY U CTPYKTYPHOM OpraHM3allM COACpKaHHUS 3TUX KYypCOB B IporpamMMme MO XHUMHH 32 OCHOBY
npusAThl nojoxenus PI'OC COO o pazanuusx 6a30Boro u yriiyOaEHHOT0 ypoBHEH U3yueHHs IIpeIMeTa.

OcHoBy conepxkanusi kypcoB «Opranuyeckas xumusi» U «OOImas M HEOPraHWyecKas XUMHS)
COCTaBJISIET COBOKYIHOCTh IIPEAMETHBIX 3HAHUM U YMEHUMH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3Y4EHHUS
mpeaMera. JTa CUCTeMa 3HAHHMM MOJIydaeT OMpelei€HHOE TEOPETUYECKOe IOIMOJIHEHHE, MO3BOJSIOIIee
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOMBIINI 00BEM (haKTONIOrHUecKOro Marepuana. Tak, Ha yriyOonéHHOM
YPOBHE HM3y4YeHHS IpeaMeTa oOecliedeHa BO3MOXKHOCTh 3HAYHMTEIBHOTO YBEIMUYCHHS 00bEMa 3HAHUH O
XUMHUYECKHUX JJIEMEHTaX M CBOICTBaX MX COEIMHEHUMI Ha OCHOBE paCIIUpEHUs U YIIyOJieHus
MPEJICTABJICHU O CTPOCHUU BEIECTBA, XMMHUYECKON CBS3U W 3aKOHOMEPHOCTSAX MPOTEKaHUsl PEeakiui,
paccMaTpUBaEMBbIX C TOUKH 3PEHHSI XUMHUYECKONW KMHETUKU U TePMOJAMHAMUKH. V3ydueHne nepuoanieckKoro
3akoHa u [lepuoguueckoil CHUCTEMBI XUMHYECKMX JJIEMEHTOB Oa3uUpyeTcsi Ha COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX IPEJICTABICHUSIX O CTPOEHUH aromMa. XMMHUYECKasi CBSI3b OOBSACHSAETCS C TOUKH
3pEHMsI SHEPreTUYEeCKUX HM3MEHEHUH npu e€ oOpa3oBaHMU M pa3pylIeHUH, a TaKkKe C TOUYKH 3pEHUs
MeXaHU3MOB €€ oOpa3oBaHus. M3yueHHe TUIOB peakiuil JomnonHseTcss (GopMuUpoBaHHEM Ipe/CTaBICHHM
00 DSJIEKTPOXMMHYECKHX TpOIeccax M IJIEKTPOJIM3€ paciylaBOB M pacTBOpPOB BemiecTB. B kypce
OpPraHMYECKON XUMHUM IpPH PACCMOTPEHUU PEAKIIMOHHOW CHOCOOHOCTH COEIUMHEHUH ynemnseTcs ocoloe
BHUMaHME BOIpOCaM 00 OAJIEKTPOHHBIX 3(PQeKTax, O B3aUMHOM BIUSHHUM aTOMOB B MOJEKylax U
MEXaHU3Max peaKuil.

Oco0oe 3HaueHHE MMEET TO, YTO Ha COJIEp’KaHHWE KYpPCOB XMMHUHU YIIyOJIEHHOIO YPOBHS H3YUYEHHS
JUIS KJIaCCOB OIpeNeIEHHOro npoduiis (IJ1aBHBIM 00pa3oM Ha UX CTPYKTYpY M XapakTep NOMOIHEHHH K
oOmieit cucreMe NpeAMETHBIX 3HAHMH) OKAa3bIBAIOT BIMSHUE CMEXHbIE NpeaMeTsl. Tak, Hampumep, B
COJZIep’KaHUU TpeaMeTa Ui KJIACCOB XMMHUKO-(U3NYEeCKOro mpoduis Oosblioe 3HadeHHue OyAayT UMETh
AJIEMEHThI yuyeOHOro martepuaina nmo odmeil xumuu. [Ipn n3ydenun nmpeamera B JaHHOM Cllydyae akUEHT
Oyzer crenaH Ha OOIIHOCTh METOJIOB IMO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OpUN B XMMHUHU U B (HU3HKE:
aTOMHO-MOJIEKYJISIpHast Teopus (MOJIEKYJIsipHasi TEOpHsl B (PU3HKE), 3aKOHBI COXPAHEHHsI MACChl U SHEPTHH,
3aKOHBI TEPMOJIMHAMUKH, JJIEKTPOJIN3a, IPEACTABICHUS O CTPOCHUH BEIIECTB U APYTOE.

B T0 xe BpeMs B coliepKaHUM MpeMeTa JJIsl KIIaCCOB XMMHUKO-OMOJIOTHYEcKOro mpoduist OobInii
yAETbHBIM Bec OyleT MMeTh opraHuydeckas Xumus. B 3ToM ciiydae mpenocTaBisieTcsi BO3SMOXHOCTD JJIst
6osiee 00CTOATENBHOTO PACCMOTPEHUSI XUMUYECKON OpraHU3aluHU KIETKH KaK OMOJIOTMYECKON CHCTEMBI, B
COCTaB KOTOPOIl BXOAAT, K NMPUMEPY, TaKHe CTPYKTYpHbIE KOMIIOHEHTBI, KaK JMIUIbI, OCIKH, YIIeBOIHI,
HYKJIEMHOBBIE KUCIIOTHI U Apyrue. Ilpu 3ToM 3HaHHS O cOCTaBe M CBOMCTBAX NMpeACTaBUTEIEH OCHOBHBIX
KJIACCOB OpPraHMYECKHX BEIIECTB CIIY>KaT OCHOBOM JUIsl M3Y4YEHHs CYLIHOCTHU MpPOIEcCOB (hOTOCHHTE3A,
JbIXaHUsI, MAILEBAPEHUS.

B muane ¢opMupoBaHUS OCHOB HAy4YHOTO MHPOBO33PEHHS, OCBOCHHUS OOLICHAYYHBIX METOJIOB
IIO3HAHUSI M OIBITa MPAKTUYECKOIO0 MPUMEHEHHs HAy4YHBIX 3HAHWH HM3Yy4YEHHE IpeaMeTra «XUMHS» Ha
yriay0a€HHOM ypOBHE OCHOBAaHO HAa MEXIPEIMETHBIX CBS3SIX C y4EOHBIMU IpeaMEeTaMH, BXOASIIUMHU B



COCTaB MpeAMETHBIX obnacteil «EcTecTBeHHO-HayuyHbIE MpeAMeTh», «MaTtematuka U MHPOpMaTHKa» U
«Pycckuil SI3bIK U TUTEpATYpay.

[Ipn m3ydenun yueOHOro mpeamera «XUMHUS» Ha YIIIyOJEHHOM ypOBHE TakKe, Kak Ha YpOBHE
OCHOBHOTO W CpeHEro o01ero oopa3zoBanus (Ha 6a30BOM ypOBHE), 3a/1aueii IEPBOCTETICHHON 3HAYMMOCTH

SABJIICTCA

(¢bopMupoBaHHE OCHOB HAayKHM XHMHH KaK OOJaCTH COBPEMEHHOIO €CTEeCTBO3HAHUS,

MPAKTUYECKON JEATEeIbHOCTH 4YelIOBEeKa U OJIHOTO U3 KOMIIOHEHTOB MHUPOBOM KyJbTYphl. Pemienue 3Toit
3aJlauM Ha yriIyOJIEHHOM YpOBHE U3YU€HHUS MIpeIMeTa MpenoiaracT peaanu3alnio TakKuxX 1elieH, Kak:

dbopMupoBaHHE TPEACTABICHUI: O MaTepuaibHOM E€IUHCTBE MHUpPA, 3aKOHOMEPHOCTAX U
II03HABAEMOCTH SIBJIEHUI MPUPO/IbL, O MECTE XUMHUHU B CUCTEME €CTECTBEHHBIX HayK U €€ Beaylei
poau B OOECNEYEHHWH YCTOMUMBOTO PAa3BUTHA 4YEJIOBEYECTBA: B peIICHHH HpobieM
HKOJIOTMYECKOM, SHEPreTUYECKOW U MUIIEBOM 0e30MacHOCTH, B Pa3BUTUU MEAULIUHBI, CO3JITaHUU
HOBBIX MAaTEpHaJiOB, HOBBIX HCTOYHHUKOB DSHEPIUHM, B O0OECIEUEHHH PALMOHAIBHOTO
MIPUPOJIOTIONB30BaHUA, B (POPMUPOBAHMHM MUPOBO33PEHHS M OOIIEH KyIbTYpPhI UEIOBEKA, a TAKKE
HKOJIOTUYECKHA 0OOOCHOBAHHOTO OTHOIIIEHUS K CBOEMY 370POBBIO U IIPUPOIHOMN Cpe/Ie;

OCBOEHHUE CHUCTEMBbl 3HAHHM, JiekallluX B OCHOBE XMMMYECKOH COCTaBJISIOLIEH €CTECTBEHHO-
HAYYHOH KapTUHBI MHUpa: PyHIAMEHTAIBHBIX TIOHSATHH, 3aKOHOB ¥ TEOPUN XHUMHUHU, COBPEMEHHBIX
MIPEJICTABJICHUM O CTPOEHUH BEIIECTBA Ha PAa3HBIX YPOBHSIX — aTOMHOM, MOHHO-MOJIEKYISPHOM,
HAJMOJIEKYIIPHOM, O TEPMOJAMHAMUYECKUX M KUHETUYECKMX 3aKOHOMEPHOCTSX MPOTEKAHUS
XUMHUYECKUX PEaKLMi, O XMMHUYECKOM PaBHOBECHM, PAacTBOPax U AMCIEPCHBIX CHUCTEMax, 00
OOIIMX HAyYHBIX MPUHIUIIAX XUMHUYECKOTO IMPOU3BO/ICTBA;

dbopmupoBaHre y OOYyYarOIIMXCS OCO3HAHHOTO IOHMMAaHHUS BOCTPEOOBAHHOCTH CHUCTEMHBIX
XUMHAYECKUX 3HAHUN JUIsI OOBSICHEHUS KIIIOUEBBIX HUICH W MPOOJIIEM COBPEMEHHOW XWUMHH, JJIS
OOBSICHEHUSI ¥ TPOTHO3UPOBAHMS SIBICHUN, HWMEIOUIMX €CTECTBEHHO-HAYYHYIO MPHUPOY;
IPaMOTHOTO pelIeHusl MpoOyieM, CBA3aHHBIX C XUMUEH, MPOTHO3UPOBAHUS, aHAIIN3a U OLEHKHU C
MO3UIUI  JKOJOTMYECKONH O€30MacHOCTH TMOCIEACTBUM OBITOBOW U  MNPOM3BOACTBEHHOMN
NESTEIbHOCTH 4YEJIOBEKAa, CBA3AHHOW C XMMHMUYECKUM IPOM3BOJICTBOM, HCIIOJIIb30BAaHHUEM U
nepepaboTKOM BEIIEeCTB;

yriIyOJIeHHE TPEJICTABICHU O HAYYHBIX METOJaX MO3HAHUs, HEOOXOIUMBIX JIJIsi MPUOOpETEeHUs
YMEHUIl OpHUEHTHUPOBAThCS B MHUPE BEIIECTB U OOBSACHEHHMS] XUMHUYECKUX SIBICHUH, MMEIOLINX
MECTO B IIPUPOJIE, B IPAKTUYECKOM IEATEIBHOCTH U MIOBCEAHEBHON KU3HU.

B muane peanmuzanuy nepBOOYEpPEAHBIX BOCHHUTATEIbHBIX M PA3BUBAIOLIMX (PYHKIMH 11ETOCTHOM
CHCTEMBI CpeHEro o0IIero oOpa3oBaHUs MPU U3YYCHHH NpeaMeTa «XUMUs» Ha YriyOJIEHHOM ypOBHE
0c00yI0 aKTyallbHOCTh IPUOOPETAIOT TaKue LU U 331a4H, KaK:

BOCIIUTaHUE YOEKIEHHOCTH B TIO3HABAEMOCTHU SIBJICHHM MPUPOJBI, YBAKEHHUS K IMPOIECCY
TBOpPYECTBA B O0JIACTH TEOPETUYECKUX M NMPHUKIATHBIX UCCIEIOBAaHUI B XUMHHU, (OPMHUPOBAHUE
MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH;

pa3BUTHE MOTHUBAIMM K OOYYEHHIO M TO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCITUTAHHIO HA OCHOBE YCBOCHHS OOIIEUEIIOBEUECKUX [IEHHOCTEH;

pa3BUTHE I103HABATEIbHBIX WHTEPECOB, HWHTEIEKTYyalIbHBIX W TBOPYECKUX CIIOCOOHOCTEH
oOyuaromuxcsi, (OpPMHUPOBAHHWE Y HUX CO3HATEIbHOIO OTHOLIEHUS K CaMOOOpa3OBaHUIO U
HEMpepbIBHOMY OOpa30BaHHUIO KaK YCIOBHIO YCHEIIHON MpodeccrnoHalbHONW M 0OIIEeCTBEHHOM
JeSITeTbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U MOTPEOHOCTH B 3/10POBOM
o0pase KHU3HH;

(dbopMHpOBaHKE YMEHUIN U HAaBBIKOB PAa3yMHOTO MPUPOJIONOIb30BaHUS, Pa3BUTHE IKOJIOTHUECKON
KYJIBTYpBI, IPHOOPETEHHE OIbITAa OOIIECTBEHHO-TIOJIE3HOM SKOJIOTHYECKOM NeATETbHOCTH.

OOmiee 4HMCIO YacoB, MPEAYCMOTPEHHBIX ISl WU3YyYCHHS XUMHH Ha YIIIyOJCHHOM YPOBHE CpPEIHETO
obmero obpazoBanmsi, coctaBisieT 204 gacos: B 10 kmacce — 102 gaca (3 yaca B Heneno), B 11 kimacce —
102 gaca (3 yaca B HeZemI0).



COIEPKAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI OPraHNYeCKOl XUMHU.

[IpenMer u 3Haue€HUE OPraHUYECKOM XUMHH, MPEJICTaBICHUE O MHOTOOOpa3uu OPraHUYECKUX
COCIMHECHUM.

DJNEeKTPOHHOE CTPOEHHE aToMa Yriiepoja: OCHOBHOE M BO30YXIEHHOE cOocTOsiHMA. BaneHTHBIE
BO3MOKHOCTM aToMa yriepoja. XHMHYECKass CBSI3b B OpPraHUYECKUX COCAUHEHUSAX. THIIbI
ruOpuan3ali aTOMHBIX opOuTanel yriepoaa. MexaHu3Mbl 00pa30BaHHS KOBAJIEHTHOW CBSI3U
(0OMEHHBI M JTOHOPHO-AKLIENTOPHBIN). THUIBI MEepeKphIBaHNs aTOMHBIX OpOUTaNeH, G- M T-CBS3H.
OpnunapHasi, ABOWHAs W TpoiHas cBs3b. CrocoObl pa3pbiBa CBsA3€H B MOJIEKYJIAaX OPraHUYECKHUX
BenlecTB. [loHsTHE O CBOOOAHOM pajuKaie, Hykieodusie U AEeKTpodue.

Teopust cTpoeHust opraHMvecKux coequHeHuid A.M. byTiaepoBa u COBpeMEHHbIE IPEACTaBICHUS
O CTPYKTYpE MOJIEKYJ. 3HAUEHHE TEOPUU CTPOCHHSI OPraHUYECKUX COEIMHEHUN. MosekynspHble U
CcTpyKTypHBIE (GopMynbl. CTpyKTypHBIE (OPMYIIBI Pa3sTUYHBIX BHJIOB: Pa3BEPHYTas, COKpaIIEHHAs,
ckesnetHas. M3omepus. Bunbl uzomepuu: cTpyKTypHasi, IpOCTpaHCTBEHHAs. DIEKTPOHHBIE Y3PHEKThHI B
MOJIEKYJIaX OPraHUYECKUX COSAMHEHUN (MHIYKTUBHBIN U ME30MEpPHBIi 3P PeKThI).

[IpencraBnenne o kiaccupUKalMK OpraHuuYecKkux BemiecTB. I[loHsTHE O (YHKIMOHANBHOM
rpynne. I'omonorusa. I'omonornyeckue psael. CucreMaTudeckass HOMEHKJIATypa OpraHM4eCKHX
coequuenuit (IUPAC) u TpuBHansHbIe HA3BaHUS OTICIBHBIX MPEACTABUTEIICH.

OcoOenHocty U Ki1accuuKanus opraHM4ecKux peakiuui. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC
peakly B OpraHUYeCKON XUMHH.

OKCliepUMEHTAJIbHbIE METO/bl HM3YyYEHHUS BEIIECTB W UX IMPEBPALLCHUI: O3HAKOMJIEHHE C
o0pa3liaMu OpPraHMYeCKHUX BEIIECTB M MaTepHajaMd Ha HUX OCHOBE, OIBITHI 10 MPEBPAICHHIO
OpPraHUYECKUX BEIIECTB NpPHU HarpeBaHuM (IUIaBleHHE, OOYIJIMBaHUE U TOPEHHE), KOHCTPYHPOBAHUE
MOJIETIEN MOJIEKYJ OPTAaHUYECKUX BEILECTB.

YriaeBoaopoabl.

Ankanbl. ['oMonoruyeckuil psi ankaHoB, oOmas (opmynia, HOMEHKIATypa U H30MEpHS.
ONEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKaHOB, Sp3-r1/16p1/1zu/13au1/151 ATOMHBIX
opbuTaneit yriaepona, 6-cBsi3b. OU3nuecKkue CBOMCTBA alIKaHOB.

XUMUYECKHE CBOMCTBA alKaHOB: pEaKUUU 3aMEUICHHs, H30MEpHU3allid, IeTHIpUpPOBAHMS,
LUUKIU3al1Y, TUPOJIN3a, KPeKuHra, ropenus. [lpencraBienne o MexaHu3Me peakuuil paguKaibHOIo
3aMELIEHUS.

Haxoxnenue B npupozae. CriocoObl MoSy4eHNs U IPUMEHEHUE aJIKaHOB.

Huxnoankanel. OOmas Qopmyna, HOMeHKIarypa W u3omepus. OCOOCHHOCTH CTPOEHUS H
XUMHUYECKHUX CBOMCTB MaJbIX (LIMKJIOMPONaH, HUKIO0yTaH) U OOBIUHBIX (LIMKJIONEHTaH, IIMKJIOIeKCaH)
UKJI0aNKaHOB. CIIOCOOBI MOTY4YEHUS U TPUMEHEHHE [TUKIOAIKAHOB.

Ankenbl. ['omonoruyeckuii psii ankeHoB, oOmias Gopmysa, HOMEHKJIATypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJT AJIKEHOB, spz-m6p1/1)11/13au1/1${ aTOMHBIX opOHTanel yriepoja, o-
u m-cBsizu. CTpyKTypHasi U reoMeTpuyeckas (Luc-TpaHc-) uzomepus. @u3ndeckre cBOMCTBa aJIKEHOB.
XHWMHYECKHE CBOICTBA: PEAKLUU NPHUCOEANHEHNUS, 3aMELLEHUS B O-TIOJIOKEHHUE TPU JIBOMHON CBSI3H,
nosimMepu3anuu 1 okucienus. IIpasmio MapkoBHukoBa. KauecTBeHHBIE peakliiy Ha JBOMHYIO CBS3b.
CriocoObl MmosTydeHus U IpUMEHEHHUE aJIKEeHOB.

Ankaauensl. Kimaccudukarys aakaaueHoB (CONpsDKEHHBIC, U30JMPOBAHHBIC, KYMYIUPOBAHHbIE).
OcoOeHHOCTH AJNEKTPOHHOTO CTPOSHUS M XUMUYECKUX CBOMCTB COMNpPSOKEHHBIX nueHoB, 1,2- u 1,4-
npucoenuHenue. Ilomumepuszanust conpspk€HHBIX AueHoB. CrocoObl MOMy4YeHUS U NPUMEHEHHUE
AJIKaJMEHOB.



Anxunbl. ['omonoruueckuil psin ankuHOB, oOmas ¢opmyna, HOMEHKJIATypa W H30MEpUs.
DJNEeKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ aJIKHHOB, SP-THOpPHIM3AIUS aTOMHBIX
opOutaneii yriaepoma. @Pu3nUeCKHME CBONCTBA aJKWMHOB. XWUMHYECKHE CBOWCTBA: PEaKIUH
IIPUCOCAVHECHNS, IMMEPU3aluud W TPUMEpPU3ALMH, OKHCIeHMS. KHCIOTHBIE CBOWMCTBAa aJIKMHOB,
UMEIOLIUX KOHLEBYIO TPOWHYIO CBs3b. KauecTBEHHbIE peakuMM Ha TpOWHYH CBA3b. CrocoObl
IIOJIy4YEHUS U IPUMEHEHUE AJIKMHOB.

Apomaruyeckue yrieBoaopoabl (apeHsl). ['omosormyeckuil psaj apeHoB, obOwas ¢opmyia,
HOMEHKJIaTypa U HU30MepHsl. OJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl OeH30J1a.
@dusnuecKkue CBOWMCTBA apeHOB. XUMHUYECKHE CBOWCTBA OCH30Ja M €ro TOMOJIOTOB: pEaKUuu
3aMelIeHus B OCH30JbHOM KOJIBIIE M YIJIEBOJOPOJHOM paJUKale, PEaKIUH MPHUCOCTUHECHHUS,
OKHCIIeHHe TromosoroB Oensona. IlpencraBineHue o0 OpHEHTUPYIOILEM ACHCTBUM 3aMeCTUTENCH B
OEH30JIbHOM KOJIbIIE Ha MPUMEPE AIKWIBHBIX PAJUKAIOB, KapOOKCUIBHOM, THPOKCHIIBHONW, aMUHO- U
HUTPOTPYMIIBI, aTOMOB raqoreHoB. OcOOEHHOCTH XMMHMYECKHX CBOWCTB ctuposa. [lonmmmepusanus
ctuposia. CriocoObl MOJIy4eHUsl ¥ IPUMEHEHUE apOMATUYECKUX YIIIEBOJAOPO/IOB.

[Tpupoanstii ra3. [lomytHsie HedTaubIe Ta3pl. HeTh u e€ mpoucxoxaenue. KameHHsblil yronp u
IpOAYKTHl ero mnepepaboTku. CrocoObl mnepepaboTku He(TH: MEpPEeroHKa, KPEeKHHI (TepMUYECKUH,
KaTaJIuTU4ecKui), pudopmuur, nuponu3. Ilpoaykrsl mnepepaboTku HedTH, UX NPUMEHEHUE B
IIPOMBIIIJIEHHOCTH U B OBITY.

I'enernueckas CBSA3b MEXKIY PA3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHUE T'aJIOTEHIIPOM3BOJHBIX YIIIEBOAOPOJOB. Peakiuu 3amMelieHns rajoresa
Ha FMAPOKCOrPYIIY, HUTPOIPYIILy, IHAHOTPYIIy, aMUHOIpyniy. JleiicTBHe Ha rajJOreHIponu3BOIHbIE
BOJHOI'O U CIIMPTOBOTO pacTBopa 1Enoyu. BzaumoaelicTBue qUrajaoreHaJIkaHoB ¢ MarHUEM U LIUHKOM.
[lonsiTvE O  METaNIOOPraHUYECKUX  COE€OUHEHMsX. Vcrosb30BaHME — TaJlOreHIPOU3BOJHBIX
YTJIEBOIOPO/IOB B OBITY, TEXHUKE M ITPU CUHTE3€ OPraHUYECKUX BEIIECTB.

DKcIepUMEHTaIbHbIE METO/bI U3yYEHHs BELECTB M MX IMpEeBpallleHUil: u3yyeHue (pU3n4ecKux
CBOMCTB YIJIEBOJOPOAOB (PAacCTBOPUMOCTh), KAueCTBEHHBIX PEAKIMH YriIeBOJOPOAOB pPa3IMUHBIX
KjaccoB (oOecuBeunBaHWe OpOMHOW WM MOAHOM BOJABI, pacTBOpa IE€pMaHraHaTa Kajwus,
B3aMMOJICHCTBHE alleTWIEHAa C aMMHMa4yHbIM pacTBOpoM okcuzaa cepebdpa(l)), kadecTBeHHOE
oOHapy>KeHMe yriiepojia U BOJ0po/ia B OPraHMYECKUX BELIECTBAX, MOJyUeHNE 3TUIICHA U U3YyUEHUE ero
CBOMCTB, 03HaKOMJIeHHE ¢ KoyuiekuusaMu «Hedtb» u «Yromby, ¢ oOpasamMu miaacTMace, KayuykoB U
PE3MHBI, MOJIETUPOBAHUE MOJIEKYJT YTIIEBOJOPOIOB U raJlOre€HIPON3BOAHBIX YIIEBOIOPOIOB.

Kucnopoacoaepxamme oprannyecKkie CoeINHEHUsI.

IIpenensHble ogHOaTOMHBIE cOUPTHL.. CTpoeHHE MOJIEKYN (Ha MpHUMEpe MeTaHoja U 3TaHOoIa).
I'omonornueckuii psa, obmas Gopmyina, u3oMepusi, HOMEHKIAaTypa U kiaccudukanus. Ouznueckue
CBOMCTBA MpeeNbHbIX OJHOATOMHBIX CHUPTOB. BOomoOpoaHBIE CBSI3W MEXAY MOJIEKYJaMH CIUPTOB.
XHWMHYECKHE CBOWMCTBA: pEaKUMU 3aMEUICHMs, JEerujpaTalliy, OKHUCIIEHUs, B3aUMOJACHCTBHE C
OpPraHMYECKMMHU M HEOpPraHWYeCKUMU KucioTamu. KadecTBeHHas peakiys Ha OAHOATOMHBIE CIIUPTBHI.
JleiicTBue 5TaHONa M MeTaHOJAa Ha oOpraHu3M uyesnoBeka. CrocoObl MOJIY4YEHHs] W TNPUMEHEHHE
OJTHOATOMHBIX CIUPTOB.

IIpoctbie 3¢upbl, HOMEeHKIATypa W u3oMepHs. OCOOEHHOCTH (U3MUYECKMX M XUMHUYECKUX
CBOMCTB.

MHoOroaTtoMHbIe COIUPTHI — STUIICHIJIUKOJb U IHLEepUH. PU3NYecKue U XUMHUYECKHE CBOMCTBRA:
peakuuu 3aMelleHHus, B3aUMOJEHCTBHE C OpPraHUYECKUMH W HEOPraHMYEeCKUMM KHUCJIOTaMH,
KAueCTBEHHasl pPEaKkUusi Ha MHOIOaTOMHblEe cnupthl. IIpencraBneHne o MexaHU3ME peakuui
HyKJeo(uapHOrO 3amerienus. /leiictBue Ha opranu3m yenoBeka. CriocoObl MOTY4YEeHUs U IPUMEHEHUE
MHOT'OaTOMHBIX CIIMPTOB.

®enon. CTpoeHHEe MOJIEKYJIbl, B3aUMHOE BIHUSHHE THUIAPOKCOIPYNIbI M OEH30JBHOIO sjpa.
dusnueckue cBorcTBa perona. OCOOEHHOCTH XMMUYECKHX CBOMCTB (peHona. KauecTBeHHbIE peakuun



Ha  ¢enon. Tokcuynocth  ¢eHonma. CnocoObl  TONMy4YeHHs H  OpuUMEHeHue  (QeHoa.
®denonpopManbaeTUAHAS CMOJIA.

KapOonumnbHble cOeMHEHHS] — alIbJETUIbl U KETOHBI. DJIEKTPOHHOE CTPOEHUE KapOOHWIBHOM
rpynnsl.  ['omonorudeckue psiibl  albJerdJOB U KETOHOB, oOmias Qopmyrna, u30Mepus U
HOMEHKJIaTypa. Ou3znueckre CBOMCTBA alIbJIETUIOB U KETOHOB. XHUMUYECKUE CBOMCTBA aIbAECTUAOB U
KETOHOB: peakUuu npucoenrHeHus. OKUCIeHNEe albIeru10B, KAUECTBEHHbIE PEAKLUN Ha aJIbJETUIbI.
CriocoObl MosTy4eHus U IPUMEHEHHUE allbJIETUJI0B U KETOHOB.

OAHOOCHOBHBIE TpeJeNbHbIE KAapOOHOBBIE KHUCIOTHL. (COOEHHOCTH CTPOCHUS MOJIEKYI
KapOOHOBBIX KHCIOT. M3oMepuss W HOMeHKiIarypa. Dusnueckue CBOHCTBA OJHOOCHOBHBIX
NpeJeNbHBIX KapOOHOBBIX KHCIIOT. BOJOpOIHBIE CBS3M MEXKIy MOJEKyJaMH KapOOHOBBIX KHCIOT.
XUMUYECKHE CBOMCTBAa: KHUCIOTHBIE CBOWCTBA, peaKUUsd STEPUPUKANUU, PEAKIUH C Yy4acTHEM
YIIEBOAOPOAHOIO paaukana. OcoOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHL. [loHSATHE O MPOU3BOAHBIX
KapOOHOBBIX KUCIIOT — CJIOXKHBIX 3¢pupax. MHOrooOpasue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOWCTB
HeMnpeelbHbIX u apoMaTHYECKHUX KapOOHOBBIX KHCJIOT, JTUKapOOHOBBIX KUCJIOT,
TUIPOKCUKApOOHOBBIX KucHOT. [lpencraBuTenu BhICHIMX KapOOHOBBIX KHCJIOT: CTE€apHUHOBAs,
MaTbMUTUHOBAS, OJICUHOBAS, JIUHOIE8As, NUHOIeH08as KUCIOThl. CrocoObl MOMy4YeHUs U IPUMEHEHHE
KapOOHOBBIX KUCIOT.

Crnoxuble 3¢upbl. ['omonornyeckwii psin, oOmas ¢opmyna, U30MEpUs W HOMEHKIATYpa.
OU3NYECKUE U XMMUYECKUE CBOMCTBA: TUPOJIN3 B KUCION U LIEJIOYHOU Cpee.

Kupsl. Crpoenue, (uznueckue M XHMHUYECKHUE CBOMCTBA JKUPOB: THJPOIU3 B KHUCIOU H
menouHoit cpeae. OCoOEHHOCTH CBOWCTB JKUPOB, COAEPXKALIUX OCTATKU HEMPEAETbHBIX KUPHBIX
KUCHO0T. JKupsl B Ipupoe.

MpbLT4 Kak COJIHM BBICIIUX KapOOHOBBIX KHCIIOT, MX MOIOIIEE JACHCTBHE.

OO6mas xapakTepucTKa yrieBoAoB. Kinaccudukaius yrieBoaoB (MOHO-, TU- U TTOJIHUCAXAPUIBI).
MoHocaxapuapl: II0K03a, (pyKTO3a, Trajakro3a, pudo3a, nezokcupubdoza. dusnueckue CBOWCTBA U
HaxoxJaeHue B npuponae. PoTocuHTE3. XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIHUH C YYaCTHEM
CHUPTOBBIX U albJAECTUAHON IPyII, CIUPTOBOE U MOJIOYHOKHUCIOE OpoxkeHue. [IpuMeHeHne rioKo3bl,
e€ 3HaueHHE B JKU3HEIEATENBHOCTH opraHusma. Jlucaxapuiel: caxapo3a, MajlbTo3a M JAKTO3a.
BoccranaBnuBatonue 1 HeBOCCTaHaBIMBAOIIKUE aucaxapuibl. ['uaponus aucaxapuaoB. Haxoxaenue
B npupone u npumeHeHue. I[lomucaxapuasl: Kpaxmai, IVIMKOreH W 1emtono3a. CrpoeHue
MaKpOMOJIEKYJ KpaxMmaia, IIIMKOTeHa U IeJIT0103bl. Pu3nyeckue CBOMCTBA KpaxMmalla M LEeJUTI0I03bI.
XUMHYECKHE CBOMCTBA Kpaxmalla: THIPOJIN3, KaYECTBEHHAsl peakiusl ¢ HOJOM. XMMHUYECKHUE CBOMCTBA
LEJIUTIOJIO3bl: THUAPOJN3, MOTydeHue 3(pupoB nemtoa03bl. [IoHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX
(BUCKO3a, alleTaTHBIN MIENK).

DKcriepuMEHTaIbHbIE METOAbl HW3YYEHHs BEIIeCTB W HUX MPEeBpalleHH: pacTBOPUMOCTb
pa3IMYHBIX CIIMPTOB B BOJIE, B3aMMOJEICTBHE ITAHOJIA C HATPUEM, OKHCJIEHHME 3TUIIOBOIO CIMpTa B
aJIbJIETH]l Ha PacKaJIEHHONM MEAHON IPOBOJIOKE, OKHUCIEHHE 3TUJIOBOIO CIUPTA JUXPOMATOM Kalus
(BOBMOXKHO HCIOJb30BaHHE BHAEOMATEpUATIOB), KayeCTBEHHbIE pEaKlUMW Ha albJIeruabl (c
ruapokcuaoM auammuHcepedpa(l) u ruapoxcuaom meau(ll)), peaknus rimiepuHa ¢ TUIPOKCHIOM
meau(ll), xumudeckue cBoWCTBa pacTBOpa YKCYCHON KHUCIOTHI, B3aUMOJICHCTBHE PacTBOPa TITFOKO3BI C
runpokcuaom menu(ll), B3anmoseiicTBue kpaxmaina ¢ HOJ0M, pelIeHNe SKCIIEPUMEHTAIBHBIX 33134 110
TeMaM «CrnupThl U (eHoubly, «KapOoHoBbIe KUCTOTHI. CI0XKHBIE APUPBIY.

A3oTcoaep:kaliye oprannyeckre coelMHeHusl.

AMUHBI — OpraHU4ecKre MpOU3BOAHbIE aMmMuaka. Kinaccudukaius aMuHOB: anudaTuueckue u
apoMaTU4ecKue; IepBUYHBIC, BTOPUYHBIE M TpeTHuHble. CTpoeHHe Moiekyn, obmas Qopmyna,
M30MepHsi, HOMEHKJIAaTypa U (u3nuecKkue cBOiicTBa. XUMHUYECKOE CBOMCTBA alU(PATUYECKUX aMHHOB:
OCHOBHBIE€ CBOICTBA, aJKWJIMPOBAaHUE, B3aNMOJCHCTBUAE MEPBUYHBIX AMUHOB C a30TUCTOM KHUCIOTOM.
Conm aiKuiIaMMOHHSL.



AHWIMH — NpeACTaBUTENb AMHMHOB apomaThdeckoro psana. CrtpoeHue aHwiIMHA. B3aumHoe
BIMSIHUE TPYNI aTOMOB B MoJieKyle aHuianHa. OcoOEHHOCTHM XHUMHMYECKHMX CBOWCTB aHWJIMHA.
KauectBennslie peakunu Ha aHWiIMH. CrocoObl MOJYYeHHUS] U NMpUMEHEHUE aauaTHUYeCKUX aMHHOB.
[Tonyuenue aHuIMHA U3 HUTPOOEH307Ia.

AmuHoxkucnotel. Homenknatypa u uzomepusa. OtTnenbHbIE NPEACTABUTENN O-AMUHOKHUCIIOT:
[JIMUUH, allaHuH. PU3HYEeCKHe CBOMCTBA aMUHOKHUCIOT. XMMHYECKHE CBOMCTBA AMUHOKHUCIOT Kak
aMm(pOTEepHBIX OPraHUYECKUX COCIUHEHHUH, peakuus MOJIUKOHJEHCAIIMN, O0pa3oBaHHE MENTUAHON
cBA3U. bruonoruyeckoe 3HayeHue aMUHOKHUCIOT. CUHTE3 U TUAPOIU3 NENTUIOB.

benku kak mpupoanHsie monuMepsl. [lepBuuHasi, BTOpUYHAs W TPETHYHAs CTPYKTypa OEIKOB.
XUMHUYECKUE CBOMCTBA OEITKOB: TUAPOIIU3, IEHATYpAIUsl, KAYeCTBEHHBIC PEAKLIMU Ha OEIIKH.

DKcrepuMeHTaAIbHbIE METO/Ibl U3y4YEHHS BEIIECTB M MX MpEBpallleHUui: pacTBOpeHHe OElIKOB B
BOZe, JeHaTypaiusi O€IKOB TIpU HArpeBaHWU, I[BETHbIE pEaKUuud Ha O€NKH, pelIeHue
SKCIIEPUMEHTAJbHBIX 3a/Jad 10 TeMaM «A30TCOJAEp)KALUME OPraHMYEeCKHUE COEIUHEHUs» U
«Pacro3HaBaHue OpraHM4eCKUX COCIUHEHUIN.

BricokoMosIeKyJISIPHBIE COeIMHEHUS.

OCHOBHbBIE TIOHSTUSL XHMHUHU BBICOKOMOJIEKYJSIDHBIX COEAMHEHUN: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPHU3ALNU, CPEIHSAS MOJIEKYyJisspHas Mmacca. OCHOBHbBIE METO]IbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHNUN — IIOJIMMEPU3alUs U IOJUKOHCHCALUS.

[Tonumepnsle marepuanbl. [lmacTmaccbl (IOJMATHIIEH, MOJIUIPONUIIEH, IOJMBUHUIXIOPUI,
MOJIUCTUPOJ, TONUMETUIMETAKpUJIaT, TMOJIUKApOOHATHI, MOJMATUICHTepedTanar). YTUIU3alUusi U
nepepaboTKa MIacTuKa.

OnactoMepbl:  HaTypajbHBIH  KaydyK,  CHHTETHMYECKHE  Kaydyyku  (OyTaineHOBBIH,
XJIOPOIIPEHOBBIH, N30IPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

BosiokHa: HaTypanbHble (XJIONOK, ILIEPCTh, INENK), HMCKYCCTBEHHBbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KallpoH U JIaBCaH).

[TonuMmeps! crenuanbHOrO HazHaueHUs (TeQIIOH, KeBjiap, AJIEKTPONPOBOJISALINE MOJUMEPHI,
OuopasnaraemMble IOJTUMEPBI).

OKCIIEpUMEHTAJIBHBIE METOJBl WM3YyYEHUS BEIIECTB W UX IMPEBPALLEHUI: O3HAKOMIIEHHE C
o0pa3llaMd  TPUPOAHBIX U  HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KaydyKOB, peIlleHHue
JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMe «Pacro3HaBaHue I1acTMacC U BOJIOKOH.

Pacuérneble 3anaum.

Haxoxnenne MonekyasipHOM (opMylbl OpraHMYecKOro COEAMHEHHUS IO MAacCOBBIM JOJSIM
3JIEMEHTOB, BXOJMIIMX B €ro COCTaB, HaXOXICHHE MOJIEKYISIpHOH (QOPMYyNbl OpPraHUYECKOro
coeMHEeHHs 10 Macce (00BEMY) MPOAYKTOB CrOpaHus, MO KOJIMYECTBY BeIIecTBa (Macce, 00bEMY)
MPOAYKTOB pEaKIUU W/MIM MCXOJHBIX BEIIECTB, YCTAHOBJIEHHE CTPYKTYpHOU  (opmyisl
OpPraHUYECKOro BELIECTBA HA OCHOBE €ro XWMHYECKHX CBOIHCTB WIM CHOCOOOB IOJyYeHUs,
OIIpEeIETICHUE O BbIXOZA MPOAYKTA PEAKI[UU OT TEOPETUUECKH BO3ZMOXKHOIO.

MexnpeaMeTHbIE CBSI3U.

Peanmu3anus MeXnpeaMEeTHBIX CBA3€H NP HM3YyYEHHWH oOpraHudyeckod xummu B 10 Kiacce
OCYILECTBISIETCA Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUH, TaK U MOHATUH,
IIPUHATBIX B OTAEIBHBIX MPEAMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIE MOHSATHS: SBJI€HHE, HAYYHbIH (DaKT, TUIOTE3a, TEOpHUs, 3aKOH,
aHaJlu3, CUHTE3, Kilaccudukalus, Habo1eHne, U3MEpeHne, SKCIIEPUMEHT, MOJEIb, MOJICIUPOBAHHE.

@dusuka: mMarepusi, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJA, YHEPTrETUUYECKUH YPOBEHb,
BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHE BELIECTBa, (DU3MUYECKHE BEITUYMHBI, €IMHUIIBI
MU3MEPEHMS], CKOPOCTh, SHEPT U, Macca.



buonorus: kneTka, opraHusMm, SKOocuUCTeMma, Ouocdepa, MeTabOIM3M, HACIEIACTBEHHOCTD,
aBTOTPOGHBIN U TeTEPOTPODHBIN THIT MTUTAHUS, OpOXKEHHE, POTOCUHTE3, AbIXaHUE, OCIKH, YIIIEBO/IbI,
’KHPBI, HyKJICNHOBBIE KUCIIOTHI, ()EPMEHTBHI.

['eorpadust: mosje3Hble HCKONAeMbIe, TOIUIUBO.

TexHonOrHMsA: MUIIEBBIE NPOAYKTHI, OCHOBHI PAIlMOHAJIBLHOTO MUTAHUSA, MOIOILIME CPEJICTBa,
MaTepHalibl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KIIACC
OBIIIASA U HEOPTAHUYECKASA XUMUSA
Teopernuyeckne 0OCHOBbI XMMHH.

Atom. CocTtaB aTOMHBIX saep. XUMHUYECKUM 3jieMeHT. M3otonbl. CTpoeHue 3IIEKTPOHHBIX
000JI0YeK aTOMOB, KBAaHTOBBIC YMCIIA. DHEPIeTHUYECKHUE YPOBHH M MOJYPOBHHU. ATOMHBIE OpOUTAIIN.
Krnaccudukanuss Xumudeckux 3jeMeHtoB (S-, p-, d-, f-anementsr). PacnpenencHue 31€KTPOHOB IO
aTOMHBIM OpOHTaNsIM. OIEKTPOHHbIE KOH(PUIypallMd aTOMOB DJIEMEHTOB IEPBOr0O—4eTBEPTOIO
MEePUOJIOB B OCHOBHOM U BO30YXJAEHHOM COCTOSHUM, DJIEKTPOHHBIE KOH(MUTYpalli HOHOB.
DNeKTPOOTPULIATETLHOCTD.

IIepnonnueckuit 3akoH u [leprognueckas cucrema xumudeckux snemeHnTos (.M. Menneneesa.
CBsi3b epuOANYECKOro 3akoHa U lleproauyeckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB C COBPEMEHHOM
TEOpPUEl CTPOEHHS AaTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XHUMHUYECKHX 3JIEMEHTOB U
00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB 110 TPYIIAaM U IiepruoaM. 3HaYeHHUE TIEPUOANIECKOTO
3akoHa /[.1. Menneneena.

XumHueckasi CBs3b. BHIIBI XUMHUYECKOM CBSI3U: KOBAJICHTHAs, WMOHHAs, METAJNIMYECKas.
Mexanu3mbl 00pa3oBaHUsl KOBAJICHTHOM CBSI3U: OOMEHHBIM M JOHOPHO-AKLENTOPHBIN. DHeprus u
JuIiHA cBsA3H. [IoaspHOCTH, HANIPaBIEHHOCTh M HACHIIIAEMOCTh KOBaJIEHTHOH cBsi3U. KpaTHble cBs3M.
Bonoponnas cBa3p. MexXMOIEKYIIpHBIE B3aUMOIECHCTBHUS.

BaneHTHOCTP M BaJCHTHBIE BO3MOYKHOCTH aTOMOB. CBS3b 2JIEKTPOHHOM CTPYKTYpPBI MOJIEKYJI C
UX F€OMETPUUECKUM CTPOEHHEM (Ha IpUMEpe COeAMHEHUH 37IEeMEHTOB BTOPOTO IIEPHO/Ia).

[IpencraBinenre O  KOMIUIEKCHBIX  coenMHeHusx. CocTaB  KOMIUIEKCHOTO  HOHa:
KOMIUIEKCOOOpa3oBarenb, JUTaH[bl. 3HAUYE€HUE KOMIUIEKCHBIX  coenuHeHud. Ilonarue o
KOOPJAMHALIMOHHOW XUMHH.

BemecTBa MOJEKYJISIPHOTO M HEMOJEKYJISIPHOIO CTPOEHUS. THIBI KPUCTAIIIMYECKUX PEIIETOK
(CTpYKTYp) 1 CBOICTBA BEILIECTB.

[TonsiTue o nucnepcHeIx cucreMax. MctuHHble pacTBopbl. IlpencraBieHue O KOJIOMAHBIX
pactBopax. CriocoObl BBIpaKEHHUs KOHLIEHTpAIIMM PAacTBOPOB: MaccoBas JI0JIsl BELIECTBA B PacTBOPE,
MOJIIpHas ~ KOHUEHTpauus. HacpllleHHblE W HEHACBILEHHBIE  pacTBOPBl, PacTBOPHUMOCTb.
Kpucramnoruaparst.

Knaccudpukanyus M HOMEHKJIAaTypa HEOPraHMYECKMX BEIIEeCTB. [pHUBHAIbHbIE Ha3BaHUA
OTJENbHBIX MIPEICTABUTENEH HEOPIraHUUECKUX BEILIECTB.

Knaccuukanus XMMHUYECKUX pEaKUuil B HEOPraHMYECKOW M OpPraHWYecKoil XHMMHUH. 3aKoH
COXPAaHEHHs MacChl BEIIECTB; 3aKOH COXPAaHEHUS W MPEBPALLEHUS HDHEPrUU IPH XUMHUYECKHX
peakuusix. TernoBbie 3 PEeKThl XUMHUUECKUX peakinid. TepMoXuMHUUYecKue ypaBHEHHSI.

CKopocTh XMMHUYECKOW peakluu, €€ 3aBUCUMOCTh OT pa3IMuHBIX (pakTopoB. I'oMOreHHbIE U
rereporeHHsle peakiuu. Karaaus u kataans3aTopsl.

OOpatuMble U HeoOpaTHMbIE peakiui. XHUMHUYECKOoe paBHOBecHe. KOHCTaHTa XMMHYECKOTo
paBHOBecHsl. DAaKTOPBHI, BIMSIOLIME HA OJIOKEHUE XUMUYECKOTO PABHOBECUS: TEMIIEPATypa, JaBICHUE
Y KOHIIEHTpALUM BEUIECTB, yyacTBYyomux B peakiuu. [Ipuniun Jle [larenbe.



DnexTponuTuueckas auccoruanus. CuibHbIe U cladble IeKTpoauThl. CTeneHb JUCCOIUAIIH.
Cpena BOJIHBIX PAacTBOPOB: KUCIIOTHAs, HEHTpaibHas, IenodHas. BomopomHbiii mokasatenb (PH)
pactBopa. ['maponus coneit. Peakiiun noHHOTr0 0OMeHa.

OKHCIIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakuuu. (CrteneHb  okucieHus. OKUCIHUTENb U
BOCCTaHOBUTENb. lIpomecchl OKUCIEHMsT W BOCCTAHOBJIEHMs. BaxHelline OKUCIUTENU U
BOCCTaHOBUTENHU. MeTOoJ| 371IeKTPOHHOT0 OanaHca. DJIEKTPOIU3 paCTBOPOB U PaCILIaBOB BELIECTB.

OKCIEepUMEHTAIbHBIE METOAbI U3YUEHUS BEUIECTB U MX IPEBPAILLCHUI: pa3IoKEHUE MEPOKCHIA
BOJIOPOJAa B MPHUCYTCTBUM KaTaJIU3aTOpa, MOJEIHN KPUCTAUIMUECKUX PEIIETOK, MPOBEACHUE PEaKIUil
MOHHOTO OOMEHa, ONpEeeNICHHE Cpelbl PACTBOPOB C MOMOINBIO WHIUKATOPOB, M3YUCHHE BIUSHUS
pa3nuYHBIX ()AKTOPOB HA CKOPOCTh XUMUYECKOU PEAKITNH U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSI.

Heopranuueckasi Xumusi.

[Tonoxenune Hemeramios B [lepuoauyeckoit cucteme xumuueckux 3meMeHToB [[.1. Menneneesa
1 0COOEHHOCTH CTPOCHHS UX aTOMOB. DPU3HMYECKHE CBOWCTBA HEMETAIIOB. AJIOTPONHS HEMETAJUIOB
(Ha mpuMepe KUCIopoa, cepsul, hocdopa u yriaeposa).

Bogopon. Ilonmyuyenuwe, ¢usmueckre M XUMHUYECKHE CBONCTBA: pEaKIMH C MeTalaMu |
HEMETaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ napuapl. TOIUIMBHBIE 371EMEHTHI.

lanmorensl. Haxoxnenue B mpupoje, CHocoObl MONydeHus, (QU3NYecKHe U XUMHYECKHE
cBorictBa. ['anoreHoBomopoabl. BaxHeine KUCIOPOACOAEPKAIIME COEAUHEHHS TallOr€HOB.
JlabGopaTopHble ¥ MPOMBINIJICHHBIE CIOCOOBI MOJYYCHHS TaJoreHOB. [IpuMEHEHHE TajJoreHOB M UX
COETUHEHUH.

Kucnopon, o30H. JlaGoparopHble U TPOMBIIUICHHBIE CIOCOOBI TOMYYEHUS KHUCIOPOA.
dusnyueckre 1 XMMUYECKHE CBOMCTBA U MPUMEHEHHUE KUCTOopoAa v 030Ha. OKCHIBI U IEPOKCHU/IBI.

Cepa. Haxoxnenue B mpupojie, criocoObl MOTydeHHs, PU3NICCKIE W XUMUYCCKHE CBOWCTBA.
CepoBogopon, cynbduasl. Oxcun cepsi(1V), oxcun cepri(VI). CepHucras u cepHast KHUCIOTHI U HX
conmu. OcOOEHHOCTH CBOWCTB CEpHOI KUCIOTHL. [IprMeHeHune cepbl U €€ COeTMHEHHIA.

A3zor. HaxoxneHnue B mpupojne, crocoObl MojydeHus, GU3NYecKue U XUMHUYECKUE CBOMCTBA.
AmmMmuak, HUTpuabl. OKcubl a30Ta. A30THCTast U @30THAsI KUCJIOTHI U X cosid. OCOOEHHOCTH CBOWCTB
a30THOM KucHO0THL. [IpMeHeHne a30Ta U ero coequHEeH. A30THBIE y10OpeHusl.

®dochop. Haxoxaenue B mpupoje, CocoObl MonydeHus, Gu3ndeckue 1 XUMUIECKHe CBOMCTRA.
®dochuast u pochun. Oxcuast hochopa, pocopuas kucnora u e€ conu. [Ipumenenue dhocdopa u ero
coequHeHni. @ocopHble yI00peHHUs.

VYrnepos, HaxoXJIeHUE B MpHUpojae. AJUIOTpornHble Moaudukamu. Ousnueckue U XUMUYECKUE
CBOICTBa MPOCTHIX BEIIECTB, 00pa3oBaHHbIX yriepogoM. Okcun yraepoaa(ll), okcun yriepona(lV),
yrojapHas KHCIOTa W €€ CoMu. AKTHBHPOBAHHBIA Yrojib, ajacopoums. DymnepeHsl, rpadeH,
yriaepoanble HaHOTPYOkH. [IpuMeHeHHe NpOCThIX BelIeCTB, OOpa30BaHHBIX YIJIEPOJOM, U €TI0
COCIMHECHUM.

Kpemuuii. Haxoxxnenwe B mpupoje, CIOCOObI TMOJNy4eHHUs, (PU3NUYECKHE U XUMHYECKHE
cBoiictBa. Oxcup kpemuusi(1V), kpemHueBas KuciaoTa, cUiIUKarhl. [IprMeHeHHe KpeMHHS U €ro
coeauHennil. CTEKI0, €ro MOJIy4YeHUe, BUAbI CTEKIIA.

[Tonoxxenne wmetamnoB B [lepuoamueckoit cucreMe XHMHYECKUX 3JIeMEHTOB. OCOOEHHOCTH
CTPOCHHS DJEKTPOHHBIX 000JI0YeK aToMoB MeTauioB. OOmue (u3nuecKkue CBOICTBA METaJUIOB.
[Ipumenenue MetanioB B ObITY U TexHUKE. CIIJIaBbl METAIIIOB.

DNEeKTPOXUMHUYECKUN PSJl HANpsDKeHHH MeTauioB. OOmue crnocoObl MOMYYEHUST METAIIOB:
TUAPOMETAIUTYPrUs, HUPOMETAIUIYPTHsl, 3JeKTpoMeTautyprus. [loHsiTue O KOppo3uum MeETalIoB.
CriocoObI 3alUTHl OT KOPPO3HUH.

O6mrast xapakrtepuctuka MetauioB |A-rpynmer  [lepuonuueckold CHCTEMBI XHMHYECKHX
anemMeHTOB. HaTpuwii w kammii: mosydeHue, (U3MYECKHE M XUMHYECKHE CBOWCTBA, NMPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAUHEHUH.



OOmas xapakrepuctuka MetaioB |IA-rpynmsl  [lepuonndeckoil CHUCTEMBI XHMHYECKUX
3JIEMEHTOB. MarHuii M KanbLWi: TMoJlyuyeHHe, (PU3NYEeCKUe M XHMHUYECKHE CBOMCTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX coenrHeHni. JKECTKOCTh BOJIbI U CIIOCOOBI €€ yCTpaHEeHHUS.

AnroMuHuil: monydeHue, (U3MUECKUEe W XHMHUYECKHE CBOWCTBA, IPUMEHEHHE TMPOCTOrO
BEIIECTBA M €ro COeAMHEHUU. AMQOTEepHBIE CBOMCTBA OKCHIA W THUIPOKCHIA AIFOMHHHS,
TUAPOKCOKOMILIEKCHI aTFOMUHHUS.

OO6mas xapakTepucTuka MeTtauioB nobounsix noarpynn (b-rpynm) Ilepuoanueckoit cucreMsl
XUMHUYECKUX IJIEMEHTOB.

dusnyueckue M XUMHUYECKHE CBOWCTBA XpoMa M €ro coeluHeHuil. OKCHUIIBI U THUIIPOKCHUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel M [aHMXpoOMaThbl, MX OKHUCIUTEIbHbIE CBOICTBA.
[Tonyuyenue u npuMeHEHUE Xpoma.

Pu3nueckue U XMMUYECKHE CBOMCTBA MapraHiia U €ro coeuHeHui. BaxkHeillne coequHeHus
mapranua(ll), wmapranna(lV), wmapranna(Vl) wu wmapranua(VIl). Ilepmanranar kamus, ero
OKHCIIUTEIIbHBIE CBOMCTBA.

Pu3nuecKrue 1 XMMUYECKHUE CBOMCTBA Xkelle3a U ero coeluHeHnil. OKCHIIbI, TUIPOKCUBI U COJIU
xenesa(ll) u sxenesa(lll). [Tonyuenue u mpuMeHeHue xeje3a U ero CIIaBOB.

dusnuecKrue 1 XuMUYECKHUE CBOMCTBA Meu U €€ coenquHeHuil. [lonyuenne u npumMeHeHue Meau
U €€ COCIMHECHUM.

[uuk: momydyeHue, U3NYCCKUE U XMMHYECKHE CBOWCTBA. AM(DOTEpHBIC CBOWCTBA OKCHIA U
TUAPOKCH/IA IMHKA, THIPOKCOKOMIUIEKCHI LIMHKA. [[pMeHeHne IuHKa U ero CoeAMHEHU .

DKCrepuMEHTANIbHBIE METO/Abl M3YyYeHHUs BEUIECTB M HMX IPEBpAIICHMI: H3ydeHHE 00paslioB
HEMETaUIOB, TOpeHHe cepbl, (ocdopa, xKemeza, MarHusi B KHUCIOPOJE, H3IYyYCHHE KOJUICKIIUU
«Metampl M CIUIaBbD», B3aUMOJCHCTBHE IIEIOYHBIX M IIETOYHO3EMENIbHBIX METAUIOB C BOJOM
(BO3MOHO MCIOJIb30BaHUE BHJIEOMATEpPHANIOB), B3aMMOJCHCTBUE ILIMHKA U JKelle3a C PacTBOPAMHU
KHUCJIOT M IIEN0Yel, KaueCTBEHHbIC PEaKlUMM Ha HEOPraHWYeCKHe aHMOHBI, KaTHOH BOJOPOJA M
KaTHOHBl METAJUIOB, B3aMMOJICWCTBHE TUIPOKCHUIOB aTOMHUHUS W IIMHKA C PACTBOPAMU KHUCIOT M
IeJIoYeH, pelieHne YKCIEePUMEHTAIbHBIX 3a1a4d 1o Temam «[anorensr», «Cepa u €€ coeauHEHUs»,
«A3orT u Qochop u uX coenuHEHUs», «MeTalabl TIABHBIX MNOATPyNm», «MeTamisl MOOOYHBIX
MOATPYIII.

XuMUA U )KU3Hb.

Ponp xumum B oOecriedyeHUM YCTOWYMBOTO DPa3BUTHUsI uejoBedecTBa. [IOHATHE O HAy4YHBIX
MeToAax TO3HaHUS U METOJOJIOTMM HAy4yHOTO HcciefoBaHus. HayuHble NpUHLMIBI OpraHu3anuu
XUMHUYECKOTO TMPOU3BOJACTBA. [IpOMBINIUIEHHBIE CMOCOOBI TOMYyYEHHUS Ba)XHEHIIMX BemiecTB (Ha
puMepe TPOU3BOACTBA aMMMAKa, CEPHOW KHCIOTBI, MeTaHoja). [IpOMBITIUIEHHBIE CITOCOOBI
MOJTYYEHUST METAJUIOB M CIIJIABOB. XUMHYECKOE 3arpsI3HEHUE OKPYKAIOMIEH CPebl M €0 MOCIIEICTBUS.
Ponp xumun B o0ecrieueHu SHEPreTUIeCKOr Oe30MacHOCTH.

Xumuss W 3740poBbe uenoBeka. JlexkapcTBeHHble cpencTBa. llpaBuna wucmosib30oBaHUs
JIEKApCTBEHHBIX MTpenaparoB. Poib XuMuu B pa3BUTHN METUITAHEI.

XUMHST THUIIA: OCHOBHBIE KOMITOHEHTHI, THUINEBBIE J00aBKU. Poib XumMuu B oOecTieUeHHH
MUILEBOM 6€30MacHOCTH.

Kocmernueckue wu mnapdromepHbie cpenctBa. beitoBas xumus. [IpaBuma Ge3omacHOro
WCIIOTH30BaHUS TPETapaToB OBITOBOM XUMHH B TIOBCETHEBHOM JKU3HHU.

XUMHS B CTPOUTEIHCTBE: BAXKHEHUIIIE CTPOUTEILHBIE MaTepHUalIbl (IIEMEHT, OETOH).

XuMus B CeIbCKOM X03s1icTBe. OpraHnuecKkrie 1 MUHEpATbHbBIE YIOOPESHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, Kpackd, CTEKJIO, KepamMuka. Marepuayibl AJis
3NeKTpoHUKU. HaHoTexHOMOTH Y.

Pacuérhrle 3agaun.



Pacuérsl: Macchl BeniecTBa Wi 00bEMa Ta30B M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE UM
00bEMY OIHOTO M3 Y4YacTBYIOIIMX B PEaKLMU BEIIECTB, Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA)
MIPOJYKTOB pEaKLUU, €CIH OJJHO U3 BEIECTB UMEET MPUMECH, Macchl (00bEMa, KOTMUECTBA BELIECTBA)
MPOJYKTa PEaKIUy, €CIM OJHO M3 BEIIECTB JaHO B BHUJE PACTBOPA C OINpene’aEéHHONW MaccoBOM J1oyei
PacTBOPEHHOIO BEILECTBA, MACCOBOW JIOJIM U MOJSPHOM KOHLEHTPALMU BEIECTBA B PacTBOPE, NOJIU
BBIXOJa IIPOJIyKTa PEAKLIUU OT TEOPETUUECKH BO3MOXKHOIO.

Me:xnpeamMeTHbIe CBSI3U.

Peanuzarust MeXIpeaMETHBIX CBA3CH NMPH M3YYCHHH OOIIEH M HeopraHW4ecKou xumuu B 11
KJIacCe€ OCYIIECTBIICTCS Yepe3 HCIOJIb30BaHUE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHH, Tak U
MOHATHUM, IPUHATHIX B OTJEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE MOHSTHUS: SBJICHUE, HAY4YHBIH (DaKT, TUIOTE3a, TEOpHUS, 3aKOH,
aHallu3, CUHTE3, Kiaccu(uKalus, NepuoIuIHOCTh, HAOII0IeHIE, U3MEPEHUE, IKCIIEPUMEHT, MOJIENb,
MOJIETTUPOBAHUE.

®duszuka: mMaTepus, MUKPOMHUDP, MaKpOMHUP, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOIIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, HHEPreTHUECKU YypOBEHb, BEILIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSIHME BEIECTBA, WJCANbHBIN ra3, (U3WYECKUe BEIUYUHBI, E€IUHUIBI U3MEPEHUS, CKOPOCTh,
SHEprus, Macca.

Buonorus: knerka, opranusm, SKocucTemMa, onocepa, MeTadoIM3M, MAKpO- U MUKPOIJIEMEHTHI,
O€JIKHM, JKUPBI, YII€BOABI, HYKICHHOBBIE KHCIOTHI, (DEPMEHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB H
MOTOK SHEPTUU B IKOCHCTEMAX.

I'eorpacdus: MuHepabl, TOPHbIE TOPO/IbI, MTOJIE3HBIE HCKOMIAeMbIE, TOTLTUBO, PECYPCHI.

TexHosorus: XuMudeckass IPOMBIIUIEHHOCTb, META/UIyprusi, CTPOUTEIbHBIE MaTepHUaIbl,
CENTbCKOXO3SMICTBEHHOE ~ NPOM3BOJICTBO,  NHIIEBas  MPOMBIIUIEHHOCTh,  (apMaleBTHYeCKast
IIPOMBIIIJIEHHOCTD, ITPOU3BOJCTBO KOCMETHMUYECKHUX IPENapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTEPUAJIOB, AEKTPOHHAS POMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.



ITNIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUS ITPOIT' PAMMBI 110 XMW HA
YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBLHIEI'O OGPA3OBAHUM
JIMHHOCTHBIE PE3YJIBTATbBI

B cooTBeTCTBHU C CHCTEMHO-AEATEIbHOCTHBIM MOIX0/JIOM B CTPYKTYPE JTMYHOCTHBIX PE3YJIbTAaTOB
OCBOGHHUA Ipeamera «XHMHsA» Ha YpOBHE CpeJHEro oOlero oOpa3oBaHMs BBLACICHBI CIEAYIOIINE
COCTABJIAIOLIME: OCO3HAHNE OOYYarOIIMMUCS POCCUMCKON I'pakJaHCKON HMAECHTUYHOCTU; TOTOBHOCTh K
CaMOPA3BUTHIO, CAMOCTOSTEIILHOCTH M CAMOOIPEICICHUIO; HalU4Me MOTHBAIMM K OOY4CHHIO;
TOTOBHOCTb M CITIOCOOHOCTH O0YYaIOIIUXCsl PYKOBOACTBOBAThCS MPUHSATHIMU B OOIIECTBE MpaBHJIAMH U
HOpMaMH TOBE/ICHUS; HAJTMUMEe IPAaBOCO3HAHUS, SKOJIOTHYECKOH KYJIbTYpbl; CHOCOOHOCTh CTABUTh LIEJIH
U CTPOUTH KU3HEHHbIC IIJIAHBI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHUS IMpeaMeTa «XUMHs» OTpakaroT c(hOpMUPOBAHHOCTH OIBITA
MO3HABATENIBHOM W  MPAaKTUYECKOH JIEATENBPHOCTH OOydyaromuxcst B TPOLECCe pealu3aluu
00pa3oBaTeIbHON AEATEIbHOCTH.

JIMYHOCTHBIE PE3yNbTaThl OCBOEHUS IMpeaMeTa «XUMHs» OTpakaloT c(HOPMUPOBAHHOCTH OIIbITA
MO3HABATENBHOM W  MPAKTHYECKOW JIEATEIFHOCTH OOYYalOmIMXCS B MPOIECCe  pean3aliu
00pa3oBaTEeNbHON JAEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:knaHCcKOro BOCIUTAHUSA:

0CO3HaHMS 00YUAIOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX ITPaB U 00A3aHHOCTEH, YBaXKEHUS K 3aKOHY
Y TIPABOTIOPSIKY;

MPEJCTABICHNS O COLMATBHBIX HOPMAX M MPAaBHIIAX MEKIMYHOCTHBIX OTHOIICHUN B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENBHOCTH IpPHU CO3JaHUU YYEOHBIX IPOEKTOB,
peleHrH y4yeOHBIX M IT03HABaTENbHbIX 33/1a4, BHITOJTHEHUN XUMHUECKUX IKCIIEPUMEHTOB;

CMOCOOHOCTH TOHUMATh M NPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY M apryMEHTHI JAPYTUX MpU
aHaJM3e pa3IMYHBIX BUJOB yUEOHOH NeATETLHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOT'O OTHOIIEHUS K HICTOPUYECKOMY M HAyYHOMY HACJIEAMIO OTE€YECTBEHHOW XMMUH;

YBa)KEHHUS K TPOIECCY TBOpYECTBAa B 00JACTH TEOPUM M MPAKTUYECKOTO NPUIIOKECHUS XHMUH,
OCO3HAHMS TOTO, YTO JaHHBIE HAyKH €CTh pPE3YyJlbTaT JUIMTENBHBIX HAONIOIEHHHA, KPOTOTIUBBIX
HKCHEPUMEHTAIbHBIX TTOUCKOB, TOCTOSIHHOTO TPY/a YYEHBIX U MPAKTHKOB;

MHTepeca M MO3HABAaTEeNbHBIX MOTHUBOB B MOJYYEHHUU U IOCIEAYIOIIEM aHalIn3e MH(OpMaIH O
MEPEIOBBIX JOCTIKEHHUIX COBPEMEHHON OTEUECTBEHHON XHUMHUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO OBEJICHHUS;

CMOCOOHOCTH OIICHHWBATh CUTYallUW, CBA3aHHBIE C XMUMHUYECKHMMHM SIBJICHUSMH, U NPUHUMATh
OCO3HAHHBIE PEIICHHS, OPHEHTUPYSICh HA MOPaJTbHO-HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHWBAaTh CBOE TIOBEIEHHE W TIOCTYNKH CBOHMX TOBAapHINEH C TO3HMIUI
HPABCTBEHHBIX U MPABOBBIX HOPM M C YUETOM OCO3HAHUS ITOCIEACTBUH ITOCTYIKOB;

4) popMupOBaHMSA KYJIbTYPHI 310POBb:

MOHWMAaHUS IIEHHOCTEH 3J0poBOro ® 0Oe3omacHOro oOpa3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIIEHHS K COOCTBEHHOMY (DPM3NIECKOMY M IICUXUIECKOMY 3/I0POBBIO;

coOJroIeHHsT TIpaBHJT O€30MaCHOTO OOpaIlleHusl C BEeIeCTBAMU B OBITY, TOBCEHEBHOM JKU3HU, B
TPYAOBOM JEATENbHOCTH;

MOHWMAaHWsI [IEHHOCTH TPaBWJI WHAWBUAYAIBHOTO W KOJUIEKTUBHOTO O€30IIaCHOTO TMOBEICHUS B
CUTYaLUSAX, YTPOXKAIOIIUX 3J0POBbIO U )KU3HHU JIOJEH;

OCO3HAHMSA TIOCNIEACTBUA M HENPHUIATHUS BpPEAHBIX TNPUBBIYEK (YMOTpeOJICHUs alKOroJs,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUA:



KOMMYHHKATUBHOM KOMIIETEHTHOCTH B YU€OHO-UCCIIEI0BATENbCKON eI TeIbHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUECKOHN U APYTUX BUAAX JEATEIBHOCTH;

YCTaHOBKH Ha aKTHBHOE y4acTHE B PELICHUH MPAKTUUYECKHUX 33/1a4 COLMAIbHOM HaNpaBIE€HHOCTH
(B paMKax CBOETO KJiacca, IIKOJIbI);

MHTEepeca K MPAaKTUYECKOMY HM3YYEHHUIO Mpodeccuil pa3iuyHOro pojia, B TOM YHCIE Ha OCHOBE
MPUMEHEHHUS [TPEIMETHBIX 3HAHUH M0 XUMHU;

YBaXKEHHUsI K TPYILY, JIOISAM Tpyia U pe3yibTaTaM TPYAOBOH A€ATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHUAYaJbHOH TpaeKTOpUM OOpa3oBaHMs, Oymylei
npodeccud W peanu3allid COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XUMUU, HIHTEPECOB U OTPEOHOCTEH 00111eCTBa;

6) 3K0J10rM4ecKOro BOCIMTAHMS:

HKOJIOTHYECKHU IIeTIECO00PAa3HOr0 OTHOUICHUS K MPUPO/IE KaK UCTOUHUKY CYIECTBOBAHUS JKU3HU
Ha 3emiie;

MOHUMAaHUS TJ00aJbHOIO XapakTepa JKOJOTUYECKUX MpoOJieM, BIHUSHUS SKOHOMHYECKHX
MIPOLIECCOB HA COCTOSTHUE MPUPOTHON U COLUATBHOMN CpPEIbl;

OCO3HaHUS HEOOXOJMMOCTH MCHOJIb30BAaHUS JOCTHMKEHMM XHMUU JUIsl PELICHUs BOIPOCOB
PalMOHAIBLHOTO IPUPOIONOIB30BAHNUS;

AKTUBHOTO HETPUATHS JNEHCTBUM, MPUHOCAIIUX Bpell OKpPYKAIOIIeH MPUPOTHOU cpele, YMEHHs
MIPOTHO3UPOBATh HEOIATONPUSITHBIE JKOJIOTUYECKUE MOCHEACTBHS MPEAIPUHUMAEMBIX NEHCTBUI U
[IPEeOTBPALIATD UX;

HaJIM4Yus Pa3BUTOTO  HKOJIOTMUECKOTO  MBIIUIEHMS, 3KOJOTHYECKOW  KYJIbTYphl, OIbITA
JesITeIbHOCTH 9KOJIOTUYECKON HAIPaBICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS UMHU B MO3HABATEIBHOM,
KOMMYHHKAaTUBHOM M COLUAIbHON MPAKTHUKE, CIHOCOOHOCTH U YMEHHS AaKTUBHO MPOTHUBOCTOSTH
UJ€0JI0TUHU XeMopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOLIECTBEHHON
MIPAKTUKU;

MMOHUMAaHHUS crieln(PUKY XUMUU KaK HAyKH, OCO3HaHUs €€ posid B OPMUPOBAHUU PALIMOHAIBHOTO
HAy4YHOTO MBILIUIEHUS, CO3JaHUU 1IEJIOCTHOTO MPEJACTaBICHUS 00 OKpY)KaloIlleM MHUpPE KaK O €JUHCTBE
MPUPOABI U YENOBEKa, B MO3HAHWU MPUPOTHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpPoOJIeM COXpaHEHUS
IIPUPOIHOTO PaBHOBECHS;

yOeKAEHHOCTH B 0COOOM 3HAYMMOCTM XHMHUU JUIS COBPEMEHHOM NMBWIM3ALMU: B €€
T'YMaHUCTHYECKON HAIPaBJIEHHOCTH U BaXKHOM pOJIM B CO3JaHUU HOBOM 0a3bl MaTepHalIbHOM KYJIbTYpHI,
B pEIIEHUH TI00abHBIX MPOOIeM YCTOHUHMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPbEBOM, SHEPIreTUUECKOH,
MUILIEBOM M IKOJIOTUYECKOM OE€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIIEUeHUH YCIOBUN YCHEIIHOTO
TpyJa 1 SKOJIOrH4ecKr KOM(OPTHOM JKM3HU KaKJI0TO WieHa OOlIecTBa;

€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: MOHUMAHUS CYIIHOCTH METOJOB MO3HAHUS, UCIOIB3YEMbBIX
B €CTECTBEHHBIX HayKax, CIOCOOHOCTH MCIIOJIH30BATh MOMyYyaeMble 3HAHUS ISl aHAIHU3a U OOBICHEHUS
SBIIGHUW OKPYXKAIOIIET0 MHpa W MPOUCXOANINX B HEM H3MEHEHHH, YMEHHUsS AenaTh 0O0OCHOBAaHHBIE
3aKJIIOUYEHHUs] Ha OCHOBE HAayYHbIX ()aKTOB M MMEIOIIMXCS JAHHBIX C LENbIO MOJYYEHHUS JTOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITETIbHO HCMOJb30BAaTh XMMHUYECKHE 3HAHUS JJIS pelleHus npodieMm B
peanbHBIX KU3HEHHBIX CUTYalIHSIX;

MHTEpeca K MO3HAHUIO, UCCIIEI0BATENbCKON e TENIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOPA30BAHMIO, K AKTUBHOMY
MOJIYYE€HHUIO HOBBIX 3HAHUU MO0 XMMHUU B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU;

MHTepeca K 0COOEHHOCTSIM TpyJa B pa3InYHbIX cepax MmpophecCHOHATEHON 1eATeIbHOCTH.



METAINIPEAMETHBIE PE3YJIbTATbBI

MeTanpeaMeTHbIe pe3yIbTaThl OCBOCHUS IPOrpaMMBbI [0 XMMHU Ha YPOBHE CPEIHEro OOIIEro
o0pa3oBaHMs BKIHOYAIOT:

3HaYUMBIC I (HOPMHPOBAHHUS  MHPOBO33PCHHSI  OOYYAIOIIUXCS — MEKIUCIUTUITMHAPHBIC
(MeXIpenMeTHbIe) OOIICHAYYHBIE TOHATHS, OTPAXKAMOIINE IEIOCTHOCTh HAYYHOW KApTHHBI MHpa U
CHeM(pUKY METOOB ITO3HAHHUS, UCIIOJIb3YEMbIX B €CTCCTBCHHBIX HayKax (MaTepus, BEIIECTBO, SJHEPIHS,
SIBJICHUE, MPOLIECC, CUCTeMa, HAYYHBIH (DAKT, MPUHIMI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPHS,
UCCIIeIOBaHNE, HAOIIOICHUE, U3MEPEHUE, SKCTICPUMEHT H JIPYTHE);

yYHHUBEpCaIbHbIC y4eOHBIC JelcTBUSA (TO3HABATEIIbHBIE, KOMMYHHKATHUBHBIC, DPETYJSTHUBHBIC),
obecnieunBaroIye (GOPMUPOBAHHWE (PYHKIIMOHAIBHOW TIPAaMOTHOCTH M COLMAIBLHOM KOMIICTCHIIMH
o0yJaronmxcs;

CIIOCOOHOCTH 00yJaromuxcst HCIIOJIb30BaTh OCBOEHHEBIE MEXKIUCITUTUTHHAPHBIE,
MHPOBO33PCHUYECKUE 3HAHUS U YHUBEPCAIbHBIC YUCOHBIC NEHCTBUS B MO3HABATCIILHON M COIMAIBHOMN
MIPAKTHKE.

MertanpeaMeTHbIe  pe3yJIbTaThl  OTPAXKAKT  OBJIAJACHUE  YHHBEPCAIBHBIMH  YYCOHBIMHU
MO3HABATEIbHBIMU, KOMMYHHUKATUBHBIMH U PETYJISTUBHBIMH JICHCTBUSMHU.

Ilo3HaBaTenbHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelicTBUS

1) 6a30BbIe JIOTHYECKHE AeHCTBHS:

CaMOCTOSITENILHO ~ (OPMYITUPOBATH W  aKTyalIM3WpPOBaTh TMPOOJIEMy, paccMarpuBaTh €&
BCECTOPOHHE;

OTIPEICIATh LIETU NeATEIBHOCTH, 3a7aBasi MapaMeTpbl U KPUTEPHH MX JTOCTHIKCHHS, COOTHOCUTH
PE3yNbTaThl JEATENBHOCTH C TOCTABIICHHBIMU LEJISIMH;

HCIIOJIB30BAaTh MMPpU OCBOCHHUU 3HAaHUU HpI/IéMI)I JIOTUYCCKOI'0O MBIIIJICHUA: BBIACIIATDL XapaKTCPHBIC
IIPpHU3HAKU HOHATHHU U YCTaHABJIMBATb X B3aUMOCBA3b, UCIIOJIB30BAaTh COOTBCTCTBYIOIIUEC MMOHATHA OJIA
O0BSICHEHUS OTACNBHBIX ()AaKTOB U SIBICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIACCU(PUKAIIMY BEIIECTB U XUMHUYECKHUX PEaKIIHiA;

YCTaHaBJIMBATb NPUINHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMbIMU SABJICHUAMMU,

CTPOUTH JIOTHYCCKUC PaCCYKACHUSA (I/IHJIYKTI/IBHBIC, ACAYKTHUBHBIC, I10 aHaJIOFI/II/I), BBISABJISATH
3aKOHOMEPHOCTH U TPOTUBOPEUYHS B pacCMaTPUBAEMBIX SIBICHUAX, (OPMYIHUPOBATH BBHIBOJIBI U
3aKJIFOYCHUS,

INPHUMCHATH B ITPOLCCCC MMO3HAHWA HUCIIOJIB3YEMbBIC B XUMHUHU CUMBOJIMYCCKUC (3H3KOBBI€) MoOa€iIu,
Hp606pa30BBIBaTB MOZCIIBHBIC MMPCACTABICHUA — XUMHUYECKUHA 3HAK (CI/IMBOJ'I) JJIEMCHTA, XUMHNYCCKasa
dbopMyna, ypaBHEHHE XHMHUYECKOM peaklud — TPU PEIIeHHH YUeOHBIX TO3HABATENBHBIX U
MPaKTUYECKUX 3a/a4, IPUMEHATh Ha3BaHHbIE MOJIETIbHBIE IIPE/ICTABIICHUS JIJIs1 BBISIBIIEHUS XapaKTEPHBIX
IMPHU3HAKOB U3Yy4YaCMbIX BCIICCTB U XUMHUUYCCKUX peaKHHﬁ.

2) 0a30BbIe HCCJIEN0BATEIbCKHUE IeHCTBUS:

BJIAJIETh OCHOBAMH METOJI0B HAYYHOI'O [TO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIU;

(dbopMyInHUpoBaTh 1SN U 33J]a41 UCCIIEIOBAHUS, HCIIOIH30BaTh MMOCTABIEHHBIE M CAMOCTOSTEIILHO
c(OopMyIUPOBAHHBIE BOMPOCHl B KadeCTBE HHCTPYMEHTA IO3HAHUS U OCHOBBI ISl (OPMHUPOBAHUS
THIIOTE3EI IO IMMPOBEPKE MPABUIIBHOCTU BBICKA3bIBACMBIX CY)K)IGHI/II)’I;

BJIAJIETh HABBIKAMHM  CaMOCTOATENBHOIO  IUIAHUPOBAaHUS W MPOBEACHUS  YUYEHUUYECKHX
OKCIIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHHUs HAOMIOIaTh 3a XOAOM TIPOIEcCca, CaMOCTOSITENLHO
MIPOTHO3UPOBATH €r0 pe3yabTaT, (GOPMYyIUpPOBaTH 00OOIIICHHUS U BBIBOIBI OTHOCHUTEIBHO JTOCTOBEPHOCTH
PE3yIBTATOB MCCIICIOBAHUSI, COCTABIISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;



IIPUOOPETATh OINBIT YYEHUYECKOW HCCIIEAOBATENbCKOM U MPOEKTHON AEATENbHOCTH, MPOSIBIAThH
CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIBHOMY IOMCKY METOIOB PELIEHHs MPAKTUYECKHX 3ajad,
IIPUMEHEHHIO Pa3JIMYHBIX METOIOB IIO3HAHHUS.

3) pa6ora ¢ nngopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHHMKAX WH(POpManMU (HAYYHO-TIOMYJspHAs JHTEparypa
XMUMHYECKOI0 COJIepKaHUs, CIIPaBOUHbIe TocoOus, pecypcsl MiHTepHeTa), aHanu3upoBaTh HHPOPMALIUIO
pasNMyHBIX BUAOB MU (GOPM MPEICTABICHMS, KPUTUYECKH OLEHUBAThb €€ JOCTOBEPHOCTb U
HENPOTUBOPEUUBOCTb;

(bopMyIHpOBATH 3aMPOCHl U MPUMEHATH Pa3IMYHbIE METO/IBI IIPU MOUCKE U 0TOOpe MH(pOpMaLuHy,
HE00XOAUMOM JJ1s1 BBIIIOJHEHUS y4eOHBIX 3a/1a4 ONpeAeIEHHOrO TUIIa;

IpUOOpeTaTh OMNbIT HCHOJIb30BaHUA HH(OPMALMOHHO-KOMMYHHMKATUBHBIX TEXHOJOTHH MU
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIHO BBIOMpATh ONTUMAIbHYIO (GOpPMY MpeACTaBIeHUs HHPOpPMALUU (CXEMBI,
rpaduku, TUarpaMMebl, TaOJIUIIBI, PUCYHKH U IPYTHUE);

UCIOJIb30BaTh HAay4yHBIN S3bIK B KauecCTBE CPEACTBA NMpHU padoTe ¢ XMMUYECKOH HHpopMmanue:
OPUMEHATh MEXINpenaMeTHble ((u3nYeckne W MaTeMaTHYeCKHWe) 3HAKH W CHMBOJIBL, (OPMYIIBI,
ab0peBuaTypbl, HOMEHKJIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJNYECKHE CPEICTBA HATJIAHOCTH.
KoMMyHHKaTHBHBIC yHUBEpPCaJIbHbIC YUeOHbIC 1eliCTBUA:

3aJlaBaTh BOMPOCHI 10 CYLIECTBY 00CYK1aeMOM TEMBbI B X0/I€ JUalora /Uil JUCKYCCHH,
BBICKa3bIBaTh HJIEH, (HOPMYIHUPOBATH CBOU MPEIOKEHHUS OTHOCUTEIHHO BHITIOTHEHUS PEITIOKEHHON
3aJ1a4y;

BBICTYNIaTh C IIpe3eHTalledl pe3yJabTaTOB IO3HABATEJIbHOM JIEATENbHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIPHO WJIM COBMECTHO CO CBEPCTHMKAMH IIPU BBIITOJHEHUH XUMHYECKOIO 3KCIIEPUMEHTA,
NPAaKTUYeCKOH pabOThl MO MCCIEIOBAHUIO CBOWCTB H3Y4aeMbIX BEIIECTB, peaau3alld y4eOHOro
npoekTa, M (OPMYIHPOBAaTh BBIBOJBI IO pe3yjibTaTaM HpPOBEAEHHBIX HCCIENIOBAaHUN IyTEM
COIJIAaCOBaHUS MO3UIMI B X0/1€ 00CYKIEHHSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUSA:

CaMOCTOSITENIHO INIAHUPOBATh U OCYLIECTBIISITh CBOIO MTO3HABATENIBHYIO JEATEIbHOCTD, ONPEAEIAL
e€ 1eau W 3a7ayd, KOHTPOJMPOBATH M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh MpeiJiaraeMblid
QITOPUTM JIEHCTBUIN TNpPH BBIIOJHEHUU Y4E€OHBIX M HCCIIEOBATEIbCKUX 3a/ay, BbIOMpaTh HamOojee
3¢ (}eKTUBHBIN CIOCOO UX PEUICHUs C YYETOM MOJYyYEHHUS] HOBBIX 3HAHMM O BEIIECTBAX M XUMHUYECKUX
peakuusx;

OCYILIECTBIISATH CAMOKOHTPOJIb I€ATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.
MNPEIMETHBIE PE3YJIBTATHBI

[IpenMeTHbIE pe3yabTaThl OCBOEHUSI MIPOrpaMMBbI 110 XMMHUHU Ha YIriyOJIEHHOM ypOBHE Ha YpOBHE
cpeaHero oOmero oOpa3oBaHMs BKIIOYAIOT cHenuduueckue Uiss ydeOHOro mnpeamera «XUMHs»
Hay4HbI€ 3HAHUSA, YMEHUS M CIIOCOOBI JEHCTBHI MO OCBOEHHUIO, MHTEPIIPETALMN U MPEeoOpa3oBaHUIO
3HAHUW, BUJIBI JEATEIHHOCTU IO MOJYYEHUIO HOBOTO 3HAHWSA M NMPUMEHEHHUIO 3HAHUHM B Pa3IUYHBIX
y4eOHBIX CUTYaIUsX, a TAKXKE B pealbHBIX )KU3HEHHBIX CUTYallUAX, CBI3aHHBIX ¢ XUMUEH. B mporpamme
10 XMMUH NPEAMETHBIE PE3YNbTAThI IPEACTABIEHBI 110 F0J1aM U3YYEHUS.

10 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasi XuMUs» OTPaXaroT:

c(OpPMUPOBAHHOCTh NPEJCTABICHUN: O MECTe M 3HAYeHHHM OPTraHWYeCKOW XUMHUHU B CHCTEME
€CTECTBEHHBIX HayK M €€ poiM B OOECIEUeHHM YCTOMYMBOTO PAa3BUTHUS YEJIOBEYECTBA B PELICHUU
mpo0JieM SKOJOTHYECKOW, YHEPreTHYeCKOW W MHUIEBOW O€30MacHOCTH, B Pa3BUTUU METUIUHBI,
CO3/IJaHMM HOBBIX MAaTEpHUalOB, HOBBIX HCTOYHHMKOB JHEPrHH, B OOECIEUEHMH pallMOHAIBLHOIO



IPUPOJIONOIB30BaHNSA, B (POPMHPOBAHUM MHUPOBO33PEHUS U OOLICH KyJIbTypbl YeNOBEKa, a TAKXKe
9KOJIOTUYECKH OOOCHOBAHHOT'O OTHOILEHHS K CBOEMY 37I0POBBIO U MPUPOIHON CPEIE;

BJIaJICHHE CHUCTEMOW XMMHUYECKHUX 3HAHUH, KOTOpas BKJIKOYAET: OCHOBOIOJIArAIOIIUE MOHATUS —
XMMHUYECKHIA 3JIEMEHT, aToM, sJApO M DJIEKTPOHHas 000J0YKa aroma, S-, P-, d-aroMHBIE OpOMTAIH,
OCHOBHOE M BO30YXIEHHOE COCTOSHUS aTOMa, TMOPHAM3AIUS aTOMHBIX OpOMTAajei, MOH, MOJEKyIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATENBHOCTb, CTENEHb OKMUCJIECHUS, XMMHUYECKas CBA3b, MOJb, MOJIApHAs
Macca, MOJISIPHBIM O0BEM, yriepoJHbIH cKeneT, (yHKLUHMOHAJIbHAs TpyINa, pajuKajl, CTPYKTypHbIE
bopmynbl (pa3BEPHYTHIE, COKpAIIEHHBIE, CKEJIETHBIC), U30MEPHUs CTPYKTYpHAas U IMPOCTPAaHCTBEHHAs
(reoMeTpuYecKas, ONTUYECKast), U30MEPbI, TOMOJIOTUYECKUHN PSIJl, TOMOJIOTH, YTIIIEBOIOPO/IbI, KHUCIOPO-
U a30TCOJEprKalllue OpraHUYecKHUe COEIUHEHHsS, MOHOMEp, IOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEIMHEHMs; TEOpUHU, 3aKOoHbl (mepuoauueckuil 3akoH JI. M. Menneneesa,
TEOpHs CTPOCHUS Opranndeckux BemecTB A. M. ByrnepoBa, 3aKkoH coXpaHEeHHUSI MacChl BEIIECTB, 3aKOH
COXpaHEHHS W MPEBPAIEHUS SHEPTHU MPU XUMHUYECKUX PEaKIHUsIX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUAN
A3bIK XMMMH, MHUPOBO33PEHUYECKHE 3HAHUS, JIeKALIME B OCHOBE ITOHMMAHUS NPUYUHHOCTH MU
CUCTEMHOCTH XUMHUYECKUX SBJICHMH; MPEJICTAaBICHHUA O MEXaHM3Max XUMHUYECKUX pEaKIHid,
TEPMOJMHAMHUYECKUX W KHHETHUYECKUMX 3aKOHOMEPHOCTSIX WX IPOTEKaHWs, O B3aWUMHOM BIHMSHHUU
aTOMOB ¥ TPYIII aTOMOB B MOJEKyJax (MHAYKTUBHBIA B Me3oMepHbIH 3(dekTor, opuentantsl | u |l
pona); (akrosornyeckue CBEIEHUS O CBOMCTBAX, COCTaBE, NOJIYYEHUU U OE30IIaCHOM HCIIOJIb30BaHUU
BOXHEUIIMX OpPraHMYECKHX BELIECTB B OBITY M IPAKTUYECKOH JEATETbHOCTH YeJIOBEKa, OOLIMX
HAYYHBIX MIPUHIUIIAX XUMUYECKOTO TIPOU3BOJICTBA (HA IPUMEpPE MPOU3BOICTBA METAHOJIA, TEPepadOTKH
HepTH);

c(OPMHPOBAHHOCTh YMEHH: BBISBIIATh XapaKTE€pHblE NMPHU3HAKM IMOHATHUH, yCTaHAaBIMBaTh HMX
B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOLINE MOHATHUS MPH ONMMCAHUM COCTaBa, CTPOCHUS M CBOMCTB
OPraHNYeCKUX COCIUHECHUM;

c(OpPMUPOBAHHOCTh YMEHUM:

UCMOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY JJIsI COCTaBJIEHUS MOJEKYISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKpAILEHHBIX U CKEJIETHBIX) (POPMYJI OPIraHUYECKUX BEILECTB;

COCTABIISITh YPAaBHEHHUS XUMHUYECKMX pEaKIUil W PpacKpbIBaTh UX CYIIHOCTH: OKHCIUTEIHHO-
BOCCTAHOBHTEJBHBIX PEAKIMA TIOCPEJCTBOM COCTABJICHHUS JJIEKTPOHHOTO OajaHca dSTHUX peaklui,
peakiuii HOHHOro oOMeHa IMyTEM COCTABIIEHHS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH;

M3TOTaBJIMBATh MOJIENTU MOJIEKYJI OPraHWYECKUX BELIECTB Ul WILTIOCTPALMM UX XUMHUYECKOTO U
MIPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHH: YCTAHABJIMBATh IPHHAUICKHOCTh WM3YYCHHBIX OpPTaHWMYECKHX
BEIIECTB MO MX COCTaBYy M CTPOCHMIO K OINpPENeNEHHOMY KiacCy/Tpynmne COeIWHEHHWH, naBaTb UM
Ha3BaHUs no cucremarndyeckoil HomeHkiarype (IUPAC) u npuBoauTh TpUBHAIbHbIE HAa3BaHMS JUIS
OTHCNBHBIX TPEJICTAaBUTENCH OpPraHWYECKHX BEIIECTB (ITHIICH, AaleTHJIeH, TOJYOJ, TJIHIIEPHH,
STHJICHIJIMKONb, (EeHON, (opManbIerui, ameTalbIeTH, AaleTOH, MypaBbHHAs KHCIIOTa, YKCyCHas
KHCJIOTa, CTEApUHOBAs, OJIEMHOBAsA, MAaJbMUTHHOBAS KHUCJIOTHI, NIMIUH, ajJlaHUH, MajbTo3a, (hPyKTO3a,
aHWJINH, JUBUHWI, U30TIPEH, XJIOPOIIPEH, CTUPOI U IpYTHeE);

C(OPMHPOBAHHOCTh YMEHUS ONPEICISATh BHJl XUMHUUECKOW CBS3H B OPraHUYECKUX COCTUHEHHSIX
(KOBaJICHTHAs! ¥ MOHHAS CBSI3b, G- M T-CBSA3b, BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHS NPUMEHSTH MOJOXKEHUS TEOPUU CTPOCHMS OPTaHUYECKUX BEIIECTB
A. M. BytiepoBa 111 00bSICHEHUS 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTABA U CTPOCHHUS;

Cc(OPMHPOBAHHOCTh YMEHHI XapaKTEPH30BaTh COCTaB, CTPOCHHE, (PH3MUECKUE W XUMHUECKUE
CBOWCTBA THUIMYHBIX IPEJICTABUTENENH PpA3JIUYHBIX KJIACCOB OPraHMYECKUX BELIECTB: AaJIKaHOB,
[UKJIOAIKAHOB, AaJKEHOB, aJKaJMWEHOB, QJIKHHOB, apOMAaTHYECKHUX YIJIEBOJOPOJOB, CIHUPTOB,
aJIbJICTU/I0B, KETOHOB, KAPOOHOBBIX KUCIIOT, MIPOCTHIX U CIOXKHBIX 3(PHUPOB, KUPOB, HUTPOCOSAUHEHHUN U
aMHMHOB, aMHUHOKHCIIOT, OEJKOB, YIJIEBOJOB (MOHO-, AM- M TOJHMCAaXapHa0B), WUIIOCTPHUPOBATH



TEHETUYECKYIO CBSI3b MEXAY HHMMH YpPaBHEHMSIMU COOTBETCTBYIOIIMX XMMUYECKHX peakuuil c
HCIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYII;

C()OPMHUPOBAHHOCTb YMEHHS MOJATBEP’KAATh HA KOHKPETHBIX MPHUMEPAX XapaKTep 3aBUCUMOCTH
pEaKMOHHON CIIOCOOHOCTH OPraHUYECKUX COSAUHEHUN OT KPaTHOCTH M THUIIa KOBAJIEHTHOM CBA3M (G- U
T-CBSI31), B3aUMHOI'0 BJIMSIHUS aTOMOB M IPYII aTOMOB B MOJIEKYJIaX;

C()OPMHPOBAHHOCTb YMEHHUSI XapaKTePU30BaTh HCTOYHUKU YIJIEBOJOPOAHOIO ChIpbsi (HEDTH,
HOPUPOJHBII ra3, Yroib), CIOCOOBI €ro MnepepadoTKH M MPaKTHYECKOEe IPUMEHEHHE IPOIYKTOB
nepepadboTKu;

c(OPMHPOBAHHOCTH BJIAJICHHUSI CUCTEMOM 3HAHWH O €CTECTBEHHO-HAYYHBIX METO/aX IMO3HAHHS —
HaOJIIOCHNU, WU3MEPEHHUU, MOJIEIUPOBAHMHU, SKCIIEPUMEHTE (PEaJbHOM M MBICIEHHOM) M YMEHHs
IPUMEHSATh 3TH 3HAHUS;

c(OPMHPOBAHHOCTh YMEHUSI HMPUMEHITH OCHOBHBIE OINEPALMU MBICIUTEIBHON NEATEIBHOCTH —
aHaJM3 M CUHTE3, CpaBHEHHWE, 00O0OIIEeHHE, CUCTEMATH3aIMIO0, BBISBICHHE MPUYMHHO-CIEJICTBEHHBIX
CBsI3€H — /17151 U3yUEHUsl CBOMCTB BEILIECTB U XUMUYECKUX PEaKIIHiA;

c(OPMHPOBAHHOCTh YMEHUIl: BBIABIATH B3aMMOCBSI3b XMMHUYECKMX 3HAHUNH C MOHATHAMU U
MIPEJICTABICHUSIMU JPYTUX €CTECTBEHHO-HAyYHBIX IPEAMETOB JUIsi 0o0Jjiee OCO3HAHHOIO MOHUMAaHUS
CYLIHOCTH MaTEpUaIbHOTO €IMHCTBA MUPA, UCII0JIb30BATh CUCTEMHBIE 3HAHUS 110 OPraHUYECKON XUMUU
111 OOBSICHEHUS U IPOTHO3MPOBAHHUS SBJICHUMN, UMEIOIINX €CTECTBEHHO-HAYYHYIO IIPUPOAY;

Cc(OPMHPOBAHHOCTh YMEHHUM: MPOBOJIUTH PACUETHI M0 XUMHUYECKUM (opMyjaM M YpPaBHEHUSIM
XUMHAYECKHX PEaKIHid C MCIOJb30BaHMEM (DM3MYECKHX BETMYMH (Macca, 00bEM ra3oB, KOJHMYECTBO
BELIECTBA), XapaKTEPU3YIOLIUX BELIECTBA C KOJUYECTBEHHOM CTOPOHBL: PacyEThl 10 HAXOXKICHHUIO
XMMHUYECKOH (OpMyJbl BellecTBa IO M3BECTHBIM MAacCOBBIM JIOJSIM XHMHYECKHUX 3JIEMEHTOB,
IPOAYKTaM CrOpaHus, JIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OPMHPOBAHHOCTh YMEHHUH: NPOTHO3MPOBATH, AHATU3UPOBATH M OICHHUBATH C TO3HMIUI
HKOJIOTMUECKON 0€30MacHOCTH MOCIEICTBUS OBITOBOM M MPOU3BOJCTBEHHOW IESTENHOCTH YENIOBEKa,
CBSI3aHHON C NepepabdOTKOM BEIIeCTB, MCHOIb30BATh MOJTYYEHHBIE 3HAHMS AJIS NMPUHATHS TPAMOTHBIX
peleHuii mpobeM B CUTyalUsX, CBI3aHHBIX C XUMUEH;

c(OpPMUPOBAHHOCTh YMEHMH: CaMOCTOSITENIbHO IUIAaHUPOBAaTh U TMPOBOJAUTH XHUMUYECKHUI
SKCIIEPUMEHT (IIOJIyU€HHE U HU3YYEHUE CBOMCTB OPraHWYECKUX BEIIECTB, KAYECTBEHHBIE PEAKIUHU
YIJIEBOJIOPOIOB PAa3IMYHBIX KIACCOB M KHCIOPOACOAEPKAIMX OPraHUMYECKHUX BEIECTB, PELICHUE
HKCHEPUMEHTAIbHBIX 3a/lau 10 paclo3HaBaHMIO OPraHUYECKHUX BELIECTB) C COOJIIOJAEHUEM MpPaBUII
Oe3omacHOro oOpallleHusi ¢ BellecTBaMH M J1abOpaTOpHBIM 00OpyIOBaHHEM, (OPMYIHPOBATH LENb
UCCIIEIOBaHMs, TMPEACTABIATh B Pa3IMUHOM (QopMe pe3ynbTaThl 3KCIEpUMEHTa, aHaJIU3UpOBaTH U
OLIEHHUBATbH UX JOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHUIA:

coOnrofaTh TMpaBWila HKOJIOTMYECKU IIeJIeCOO0pa3HOro TMOBEAECHHUS B OBITY U TPYIOBOM
NeSITEIbHOCTH B IIEJIIX COXPAHEHHsI CBOETO 3710POBbsI, OKPYKAIOIel MPUPOTHON Cpebl U TOCTHKEHUS
€€ yCTONYMBOIO Pa3BUTHS,

OCO3HaBaTh ONACHOCTb TOKCHUYECKOTO JEWCTBHUA Ha JKUBBIE OpPraHU3Mbl OIPEAEIIEHHBIX
OpraHMYeCKHUX BEIIECTB, MOHUMas cMbIch noka3arens [1JIK;

aHAJIM3UPOBAThH 11€JIeCO00Pa3HOCTh MPUMEHEHNS OpPraHMYeCKUX BEUIECTB B IPOMBIIIIEHHOCTH U B
OBITY C TOYKHU 3PEHHUSI COOTHOILIEHUS PUCK-TI0JIb3a;

c(OPMHPOBAHHOCT ~ yYMEHHI:  OCYIIECTBIATH  IEJICHANPABICHHBIH TOUCK  XMMHUYECKOU
nH(pOpMalLlUK B pa3IMYHbIX UCTOYHHMKAX (Hay4Has U ydeOHO-Hay4Has JUTepaTypa, CpeiCTBa MaccoBOI
uHpopmauuu, HVHTepHET M Jpyrue), KpUTHYECKH aHAIM3MPOBAaTh XHMUYECKYIO HH(OpMaIHIO,
nepepadbaTbBaTh €€ U UCIOIB30BATh B COOTBETCTBHUH C MTOCTABICHHOM YUeOHOU 3aauei.



11 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHU Kypca «O011as 1 HeOpraHMYecKasi XUMHs OTPaXaroT:

C(OPMHUPOBAHHOCTh MPEJICTABICHUI: O MaTepHAIbHOM €IUHCTBE MHpa, 3aKOHOMEPHOCTAX U
II03HABAEMOCTH SIBJICHUW NPUPOJBI, O MECTE U 3HAYCHUHM XMMHUM B CUCTEME €CTECTBEHHBIX HAYK U €€
poaH B 00ecreueHNH yCTOWYMBOTO Pa3BUTHS, B PEIICHUH MPOOJIEM SKOJIOTUYECKOM, YJHEPTeTHUECKON H
IUILEBOM 0e30MacHOCTH, B PAa3BUTUU MEAMILIMHBI, CO3JaHUM HOBBIX MAaTEPHUalOB, HOBBIX MCTOYHHMKOB
SHEpPIuu, B 00ECHEUEHUH PALMOHAIBHOIO MPUPOIONOIb30BaHuUsA, B (HOPMUPOBAHUM MHUPOBO33PEHUS U
o01Ieil KylbTyphl YelIOBeKa, a TAKXKE IKOJOTHUECKH 000CHOBAHHOTO OTHOIICHHUSI K CBOEMY 3/I0pPOBBIO U
MIPUPOIHOM CpEJIE;

BJIQJICHAE CUCTEMOM XMMHUYECKUX 3HAHMUH, KOTOPAs BKIIIOYAET: OCHOBOIIOJIATAIOUINE MOHATUS —
XUMHYECKHUI DJIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, AJICKTPOHHAs 000JI0YKa aTtoma, S-, P-, d-aToOMHbIe
opOuTany, OCHOBHOE M BO30YXIEHHOE COCTOSHHUS aTOMa, TMOPUAM3ALMS aTOMHBIX OpOHUTajel, MOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPHULIATEIIBHOCTh, CTEIEHb OKUCICHUS, XUMHUYECKas CBs3b
(KoBaJIeHTHasi, MOHHAsA, MeETa/UIM4ecKas, BOJOPOJHAs), KPUCTAIMYECKass peIIETKa, XUMHUYECKas
peakuus, pacTBOp, DJIEKTPOJUTHI, HEDJIEKTPOIUTHI, SJIEKTPOJUTHUYECKAs IUCCOLMALUs, CTEIECHb
JMCCOIMAIINH, BOAOPOAHBIN MMOKa3aTelb, OKHCIUTENb, BOCCTAHOBUTEIb, TETIOBON YPPEKT XUMHUECKOU
peakuuu, CKOpPOCTbh XMMHUYECKOM peaklMM, XUMHYECKOE DPABHOBECHUE; TEOPUM M 3aKOHBI (TEOpHs
IEKTPOJINTUYECKON JIucconnannu, nepuogudeckui 3akoH (.M. MenpeneeBa, 3aKOH COXpaHEHUs
MacChl BEILECTB, 3aKOH COXPAHEHUS W IPEBPALICHUS DHEPIHMM IPU XUMHUYECKHX pEaKLUsAX, 3aKOH
IIOCTOSIHCTBA COCTaBa BEILECTB, 3aKOH JEHCTBYIOIIUX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUI SA3BIK
XUMHUHU, MAPOBO33PEHUYECKHE 3HAHHUs, JICKALIME B OCHOBE IIOHMMAHMS IPUYMHHOCTH M CUCTEMHOCTH
XMMHMYECKHUX SIBJIEHUI; COBPEMEHHBIEC IIPEACTABIEHUS O CTPOCHHMM BEIECTBA HAa AaTOMHOM, HMOHHO-
MOJIEKYJISIPHOM M HaJIMOJIEKYJISIPHOM YpPOBHSX; IIPEICTaBICHHUS O MEXaHU3MAaX XUMHYECKHX peakLui,
TEPMOJAMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTAX MX IIPOTEKaHUA, O XMMUYECKOM PABHOBECHUHU,
pacTBopax M JUCHEPCHBIX CUCTEMax; (PaKTOJOTMYECKHE CBEJECHHS O CBOMCTBAX, COCTaBE, MOIYYEHUH U
0€30IaCHOM HCIIOJIb30BaHUM BAKHEHIIMX HEOPraHMYECKHUX BELIECTB B OBITY M IMPaKTHYECKOU
JesTeIbHOCTH YEJIOBEKa, OOIIMX HAyYHBIX MPUHIUIAX XUMHUUECKOTO MTPOU3BOCTBA;

c(OpPMUPOBAHHOCTh YMEHUI: BBISBIATH XapaKT€pHble NPU3HAKU TOHATUMN, YCTaHAaBJIMBATh HX
B3aUMOCBS3b, UCII0JIB30BaTh COOTBETCTBYIOIINE MTOHATHS IIPU ONMMCAaHUU HEOPTaHUYECKUX BEUIECTB U UX
[IPEBPAILCHUI;

c(OPMHPOBAHHOCTh YMEHHUS HUCHOJIb30BATH XMMUYECKYIO CUMBOJIHMKY JUISI COCTaBJIEHUs (HopMys
BEIIECTB W YPAaBHEHUH XHMMHUYECKHX peakiuid, cuctematudeckyro HomeHknarypy (IUPAC) wu
TPUBHAIIBHBIE HA3BAHUS OTJEIbHBIX BEILIECTB;

C(OPMHUPOBAHHOCTh YMEHMsS ONPEAEIATh BAJIEHTHOCTb W CTENEHb OKHUCIEHHS XMMHUYECKHX
JJIEMEHTOB B COEIMHEHMSX, BHJ XHMHYECKOM CBsI3M (KOBAJIEHTHas, WOHHAs, MeTaJUIMYecKas,
BOJIOPOJIHAS ), TUIl KPUCTAJUIMYECKOM PEIIETKY KOHKPETHOTO BEIEeCTBA;

c(OpPMUPOBAHHOCTh YMEHHSI OOBSCHATH 3aBUCHMOCTH CBOMCTB BELIECTB OT BUJA XMUMHUYECKOUN
CBSI3M W TUNA KPUCTAUIMYECKOW pEIETKH, OOMEHHBI M JIOHOPHO-AKIEITOPHBIH MEXaHU3MBI
00pa3oBaHMsI KOBAJIEHTHOM CBSI3H;

c(OpPMUPOBAHHOCTh YMEHMM: KIACCHU(PHUIMPOBATh: HEOpPraHMYECKHE BEIIECTBAa MO HX COCTaBy,
XUMHUYECKHE pEeaKIMM MO0 pPa3IMYHbIM NpHU3HaKaM (YHCIy W COCTaBy pearupyrolux BelIecTB,
TeIIoBoMY 3(deKTy peakuuu, U3MEHEHUIO CTENEeHEN OKUCIIEHHS 3JIEMEHTOB, OOPaTUMOCTH, Y4aCTHIO
KaTaJn3aropa U JApPYrHue); caMOCTOSTEIbHO BBHIOMpATh OCHOBAHMS M KPUTEPHM IS KJIacCH(PHUKAIUU
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKLIHN;

c(hOpMHUPOBAHHOCTh YMEHHSI PACKpPBIBaTh CMBICI mepuoauveckoro 3akona J[. M. MenaeneeBa u
JE€MOHCTPHPOBATD €r0 CUCTEMATU3UPYIOIILYIO, 0OBSICHUTEIBHYIO M IPOrHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh YMEHUIl: XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE AaTOMOB U HOHOB
XUMHUYECKUX IEMEHTOB IIEpBOro—4eTBEPTOro nepuonos llepuonuyeckon cucremsl .M. Menneneesa,



UCIIOJIB3Ysl MOHSATHS «IHEPreTUYECKUE YPOBHHY», «IHEPreTHUECKHE MOIYPOBHHY», «S-, P-, d-aTOMHbIC
opOuUTanu», «OCHOBHOE U BO30YKIEHHOE DSHEPreTUYECKHE COCTOSHUS aTroMa»; OOBSICHSTH
3aKOHOMEPHOCTU H3MEHEHUs CBOMCTB XUMHUYECKHX 3JIEMEHTOB M HX COEIMHEHMM N0 NEepHojaM H
rpynmnaM [lepuogudeckon cucremsl /. M. MeHneneeBa, BaleHTHBIE BO3MOKHOCTH aTOMOB JJIEMEHTOB
Ha OCHOBE CTPOEHUS UX 3JEKTPOHHBIX 000JI0YEK;

cOpMUPOBAHHOCTh YMEHHIl: XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA
BELLIECTB Pa3jIUMYHbIX KJIacCOB, NOATBEPKIATh CYIIECTBOBAHME TI'€HETUYECKOM CBSI3M MEXIY
HEOPraHUYECKMMH BELIECTBAMU C IIOMOIIBIO YPABHEHHUM COOTBETCTBYIOIUX XUMUUECKUX PEAKIINA;

c(OPMHPOBAHHOCTh YMEHHSI PACKpPbIBATh CYIIHOCTh: OKHCIIHTEIbHO-BOCCTAaHOBHUTEIBHBIX
peaxkiuii MoCpPeICTBOM COCTABJICHUS AJIEKTPOHHOIO OajlaHCa 3TUX peaklui; peakluii HOHHOro oOMeHa
MyTEM COCTABJIEHUS MX MOJIHBIX M COKPAIIEHHBIX MOHHBIX YPABHEHUM; pEaKLUN TMAPOIN3a; PeaKUui
KOMILIEKCO0Opa3oBaHus (Ha IpUMepe THAPOKCOKOMIUIEKCOB IMHKA M aJTFOMHHNSA);

c(OPMHPOBAHHOCTH YMEHUSI OOBACHATH 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHUECKUX PEaKIHU C
Y4ETOM UX SHEPreTHYECKUX XAPAKTEPUCTHK, XapaKTep U3MEHEHMSI CKOPOCTH XUMHUYECKOM pEeakuuu B
3aBUCHUMOCTH OT Pa3jIMYHBIX (PAKTOPOB, a TAKXKE XapaKTep CMELIEHUS XUMUYECKOTO0 PaBHOBECHUS O]
BIIMSIHMEM BHEITHUX Bo3aeicTBuil (mpunuumn Jle [larense);

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XWMHUYECKHE pPEaKIMH, JIekKAIUe B OCHOBE
MIPOMBIIIIJICHHOTO TOJYYeHHs] CEPHON KHCIOTHI, aMMHaKa, OOIUe HayuHble MPHUHIIUIBI XUMHYECKUX
MIPOM3BOJICTB; 1EI€CO00Pa3HOCTh MPUMEHEHHS] HEOPTraHMYECKHX BEUIECTB B MPOMBIIIJICHHOCTH U B
OBITY C TOYKHM 3PEHHUSI COOTHOILICHUS PHCK-TIONIb3a;

c(OpPMUPOBAHHOCTh BJAJICHUS CHCTEMOW 3HAHWUH O METOJaX HAYYHOTO ITO3HAHUS SIBJICHUH
IpUPOAbl — HAOJIOJCHHE, WU3MEpPEHHE, MOJCIHPOBAHUE, HKCIEPUMEHT (pealbHBbIH M MBICICHHBI),
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHUS NPUMEHATh 3TU 3HAHUS MPU 3KCHEPUMEHTAIBHOM
UCCJIEIOBAaHUM BEUIECTB M il OOBSCHEHHS] XMMHYECKHMX SIBICHUH, MMEIOIIUX MECTO B IPUPOJIE,
IIPAKTHUYECKON JEATEIbHOCTH YEJI0BEKA U B IIOBCEIHEBHOMN KU3HH;

c(OpPMUPOBAHHOCTh YMEHHS BBISBISATh B3aUMOCBSI3b XWMUYECKUX 3HAHUW C TOHITUAMH U
MPEJICTABJICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB Il Ooliee OCO3HAHHOTO TOHHWMAaHUS
MaTepUalIbHOIO €IMHCTBA MUPA;

c(OpPMUPOBAHHOCTh YMEHHUS MPOBOAUTH PACUEThI: C MCIOIb30BAHUEM MOHATUN «MaccoBasi A0S
BEIECTBA B pPAacTBOpPE» W «MOIIIpHAs KOHIIGHTpAIMs»; Macchl BelIecTBa WM 00bEMa rasza IO
M3BECTHOMY KOJIMYECTBY BEILECTBA, Macce MM 00bEMY OHOTO U3 yYacTBYIOIIMX B PEAKLUU BELIECTB;
TerIoBoro 3¢ @dexra peakunu; 3HaAUYE€HUS BOJOPOJHOrO IOKAa3aTessi pacTBOPOB KHUCIOT M IIEJIo4Yel ¢
M3BECTHOM CTEINEHBIO AMCCOIMAINK; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJAYKTAa PEAKIUH, €CIIH
OJIHO M3 HUCXOJHBIX BEILECTB JJaHO B BUJE PACTBOPA C ONPEHAECIEHHOW MAacCOBOM J0JIEH pacTBOPEHHOIO
BEIlleCTBA WM JAHO B M30bITKE (MMEET NPHMECH); IOJIM BbIXOJA MPOAYKTA PEAKLUU; OOBEMHBIX
OTHOILICHUH Ta30B;

c(OpPMUPOBAHHOCTh YMEHHI: CaMOCTOSITENIbHO IIJIAaHUPOBaTh U TMPOBOJUTH XHUMUYECKUI
HKCHEPUMEHT (TPOBEJIeHHE peaKIMii HMOHHOTrO OOMEHa, MOJTBEPXkIECHHUE KAueCTBEHHOTO COCTaBa
HEOPraHUYECKUX BEILIECTB, OIPEACIICHUE CPEeAbl PACTBOPOB BEIIECTB C IOMOIIBI) HHIAUKATOPOB,
U3Y4YEHHE BIMSHUSA pA3IMYHbIX (AKTOPOB Ha CKOPOCTb XHWMHUYECKOW peaklUu, pelieHue
SKCIIEPUMEHTAJIbHBIX 3a7ad 1o TemaMm «Metamne» u «Hemeramnsl») ¢ coOmrofeHHeM MpaBUil
0e30macHOro OOpallleHusi C BEIIeCTBAMU U Ja0OpaTOpHBIM 000pyHOBaHHEM, (OPMYIHPOBATH IENb
WCCIIEIOBAHMS, TMPEACTABIATh B PA3NMYHOM (PopMe pe3ynbTaThl SKCIEPUMEHTa, aHAIU3UPOBATh U
OLICHUBATh UX JIOCTOBEPHOCTB;

c(hOPMUPOBAHHOCTh YMEHHUMW: COOJIIOJAaTh TMpaBWia TIOJb30BAHUS XHUMHYECKOW TMMOCYyAOH U
na0opaTOpHBIM 000pYAOBaHHEM, OOpAalIeHUs C BEIIECTBAMH B COOTBETCTBHM C WHCTPYKLHMSMHU IO
BBITTOJIHEHUIO Ja00pAaTOPHBIX XUMHUYECKHX OIBITOB, 3KOJIOTMYECKH IIeIECOO0PAa3HOTr0 IMOBEICHHUS B
OBITY U TPYIOBOW NEATENBHOCTH B LENAX COXPAHEHHUS CBOETO 370POBbS, OKPYKAIOIIEH MPHUPOIHON



Cpelbl U JTOCTHXKEHUSI €€ yCTOMYMBOIO pa3BUTHSI, OCO3HABATH OMACHOCTh TOKCHYECKOIO JEHUCTBUS Ha
KUBBIE OpPraHU3MBbl OIPEEIEHHBIX HEOPraHUYECKUX BEIIEeCTB, MTOHMMAs cMbIci nokaszarens [1K;
c(hOPMUPOBAHHOCTh ~ YMEHHI: OCYIIECTBIATHh IEJCHANPABICHHBIA TIOMCK  XUMHUYECKOU
nH(OpMaLUY B PA3IMYHBIX UCTOYHHMKAX (Hay4YHAs U y4eOHO-HAy4dHAs JUTEepaTypa, CPEICTBA MaCCOBOM
uHpopmanuu, HVHTEpHET © Jpyrue), KPUTHUECKH aHAJIM3WPOBAaTh XHUMHYECKYI0 HH(opMauio,
nepepadbaTbiBaTh €€ U UCIOJIB30BATh B COOTBETCTBUH C ITOCTABJICHHOMN yueOHOM 3a1adeil.
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> TP e 0 https://m.edso0.ru/d69df
HBIC COCIINMHCHUS
650
Hroro no paszneny 6
OBHIEE KOJIMYECTBO
YACOB I10 102 3
ITPOI'PAMME



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

11 KIIACC

HanmenoBanum KouanuecTBo yacoB
Ne DJIEeKTPOHHbBIE
€ pa3aeJioB U
n/ Tem Becer  Konrpoabnn  Ilpakruyeckn  (uudposbie)
n 0 e padoThI e padoTbl oGpasoBaTejbHbIe
NMPorpamMmbl
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Ctpoenue
aTroMma.
[Iepuonnuecku
1 3aKOH U bubnunorexa LIOK
1.1 [Mepuoanyecka 9 0 0 https://m.edsoo.ru/2dd572
s cCUCTEMa 4
XUMHYECKHUX
3JIEMEHTOB /.
H. Meunneneena
Crpoenne bubnunorexka LIOK
1.2 BELECTEa. 11 1 0 https://m.edsoo.ru/2dd57f2
MHoroob6pasue 4
BEILIECTB
IMIeCKIe bubnunoreka LIOK
1.3 19 1 3 https://m.edso0.ru/2dd57{2
peakuu 4
Hroro no pazneny 39
Pa3nen 2. Heoprannuyeckasi Xumust
bu6nmorexa LIOK
2.1 Hemeramis 31 1 3 https://m.edsoo.ru/2dd57f2
4
bubnmorexa LIOK
2.2 Mertainmnsl 23 1 2 https://m.edsoo.ru/2dd572
4
Hroro no pazaeny 54
Pa3nen 3. Xumus u :Ku3Hb
Meroze: but6mmorekxa [IOK
31  osHaMAE 9 0 0 https://m.eds00.ru/2dd57§2
XUMHH. XUMHUS 4
1 ’KU3Hb
Wroro no pazneny 9



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

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOIPAMME

102






ITOYPOYHOE INIJTAHUPOBAHUE

10 KJIACC
Ne KoanuecTBo yacos
JJIeKTPOHHbIE
n Tema ypoka Bee Konrpon  IIpakruu  [ara uugpoBbIe
/ ‘o bHbBIE ecKHe U3y4eHus o0pa3oBaTe/bHbIe
- padoThbI padoTbI pecypchl
[Ipenmet u
3HaYCHHE
OpraHUYeCKOu
XHMUH, bubmuorexa [JOK
Hpe/ICTaBICHNUE 1 0 0 02.09.2024  https://m.edsoo.ru/3
0 686e6f5
MHOT000pa3uu
OpPTraHUYECKUX
COCIMHEHUN
DIIEKTPOHHOE
CTPOCHHE aToMa
yriaepoaa
(ocHOBHOE U bubnuorexa [JOK
BO30YyX/IEHHOE 1 0 0 04.09.2024  https://m.edsoo.ru/0Oc
COCTOSIHHS). e6fd4c
BanentHeie
BO3MOKHOCTH
aToma yriepoja
XumMmuyeckas
CBS3b B
OpraHUYECKUX
COEJIMHEHMUSIX. bubmuorexa [JOK
MexaHu3MBI 1 0 0 06.09.2024  https://m.edsoo.ru/8
o0Opa3oBaHus d39f5c8
KOBAJICHTHOM
CBSI3H, CIIOCOOBI
paspbiBa CBsA3EH
Teopus
CTPOEHUSA bubnuotexa [JOK
OpraHUYEeCKUX 1 0 0 09.09.2024  https://m.edsoo.ru/9e
COEIMHEHUN A. 595¢ch8
M. byrneposa
Bungsr 1 0 0 11.09.2024 bu6mmoreka [IOK
U30MEPHH: https://m.edsoo.ru/b



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

CTPYKTYypHas,
IIPOCTPAHCTBEH

Hasl.
DJIEKTPOHHBIE
3 dexTh B
MOJIEKYJIax
OpraHUYECKUX
COCIMHEHU N

[IpencraBnenue
0
Kiaccuukanum
u
CUCTeMaTHUYECKa
s HOMCHKJIaTypa
(IUPAC)
OpPTaHWYECKHUX
BEIICCTB

13.09.2024

0e61661

bubmuorexa [JOK
https://m.edsoo.ru/c2

12dd21

Knaccudukanus
peaKkuuii B
OPraHUYEeCKOU
XUMHUH

16.09.2024

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

5706aa

Cucremaru3aiu
s1 1 00001IEeHE
3HAHUHU II0 TEME

AJNKaHBI:
TOMOJIOTHYECKHU
i psi, oO1mast
opmyuna,
HOMEHKJIaTypa
U U30MEpHs,
AIIEKTPOHHOE U
MIPOCTPAHCTBEH
HOE CTPOEHUE
MOJIEKYIT

18.09.2024

20.09.2024

bu6mmorexa [IOK
https://m.edso0.ru/8
7a37cab

bu6mmoreka [IOK
https://m.edso0.ru/2
5a14636

10

dusnueckue n
XUMHUYECKHE
CBOMCTBa
aIIKaHOB

23.09.2024

bu6mmorexa [IOK
https://m.edsoo.ru/3
137711c

11

Haxoxnenne
aJIKaHOB B
pUPOJIE.
CnocoObl

25.09.2024

bu6mmorexa [IOK
https://m.edso0.ru/2
59b0a5b



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

MIOJIYYCHUS U
IIPUMEHEHHUE
aJIKaHOB

12

13

IMuknoankaHsI:
o01as
dopmyua,
HOMEHKJIaTypa
1 U30MepHus,
0COOEHHOCTH
CTPOCHHS 1
XUMHUYECKHX
CBOJCTB,
CIIOCOOBI
MOJTyYCHUS U
IPUMCHCHUE

Pemenue
pacUETHBIX
3a/1a4 Ha
OmpeeIeHue
MOJIEKYJIIPHOM
bopmybl
OpraHUYeCcKoro
BEILECTBA 10
MacCOBBIM
JI0JISIM aTOMOB
AJIEMEHTOB,

BXOAAIIUX B €TI0

COCTaB.

Cucremaru3aiu

1 1 00001IEHIE

3HAaHUH 110 TEME

0

0

27.09.2024

30.09.2024

bu6mmoreka [IOK
https://m.edsoo.ru/l
56730d2

bu6mmoreka [JOK
https://m.edsoo.ru/bf
84d8eb

14

AJTKEHBI:
TOMOJIOTUYECKH
i psij, oOmast
opmyuna,
HOMEHKJIATYypa,
AJIIEKTPOHHOE U
MIPOCTPAHCTBEH
HOE CTpOEHHUE
MOJIEKYI.
CtpyKkTypHas u
[UC-TpaHC-

0

02.10.2024

bubmuorexa [JOK
https://m.edsoo0.ru/2
73b0ale



https://m.edsoo.ru/156730d2
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/273b0a1e

U30MepHUs
AJIKCHOB

dusnyeckue u
XUMHUYECKHUE

. bubmunorexa LIOK

15 cpotetea 0 04.10.2024  https://m.edsoo.ru/2

AJIKEHOB. 1069ccd

IIpaBuno

MapkoBHHUKOBA

Criocobet bubnmoreka [JOK
16~ omyHcHbiH 0 07.10.2024  https://m.edsoo.ru/6

IPUMEHEHUE 650c058

AJIKEHOB DL

[IpakTuueckas

pabota Ne 1 mo

TeMe bubnuorexa [JOK
17 "TlonyueHue 1 09.10.2024  https://m.edsoo.ru/0

STHIIEHA U 941eed8

U3YYEHHUE ero

CBOMCTB"

Pemienue

pac4YETHBIX

3ajad Ha bu6mmoreka [IOK
18 iziZie”eH“e ) 0 11.10.2024  https://m.edsoo.ru/e9

YILIpHOH £a9921

bopmybl

OpPraHUYECKOTO

BEII[ECTBA

AJIKaueHbl:

COIPSKEHHBIE,

W30JIMPOBaHHbBIC

, bubnuorexa [IOK
19  kymymaupoBaHH 0 15.10.2024  https://m.edso0.ru/0

bI€. 4298c0a

Ocobennoctu

3JIEKTPOHHOTO

CTpOCHUS

XuMieckie Bu6miorexa [OK
20 Ziiﬁ;ﬁ;ﬂm 0 14.10.2024  https://m.edsoo.ru/e5

61253d

JTUCHOB

91 CnocoObI 0 16.10.2024 bubmuoreka [JOK

IMMOJIYYCHHA U

https://m.edsoo.ru/1a



https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660

pUMEHEHHE a81660

AIKaIUCHOB

AJIKVHBL:

TOMOJIOTHYECKU

i psn, oOmas

dopmyua,

HOMEHKJIATypa, bubmumoreka [IOK
22  2JEKTPOHHOE U 18.10.2024 = https://m.edsoo.ru/6

IIPOCTPAHCTBEH 8b6ccac

HOE CTPOEHUE

MOJIEKYIL,

buznIecKue

CBOMCTBA

XuMuyeckue bubmuorexa [JOK
23 cBoiicTBa 21.10.2024 = https://m.edsoo.ru/2

QIKHHOB 3493a93

KagecTBenHnbIC bu6mmorexa [IOK
24  peakuuu Ha 23.10.2024 = https://m.edsoo.ru/7

TPOMHYIO CBSI3b blc48da

Criocobet bubnnorexa [HJOK
g5 TOMYHCHIAH 25.10.2024  https://m.edso0.ru/a6

MIPUMCHCHUE foalea

AIKUHOB

Pemenue 3agauq:

pacuéTsl 1o bubnnorexka [JOK
26 = ypaBHEHHIO 06.11.2024  https://m.edsoo.ru/5

XUMHAYECKOMH db8e526

peaxiuu

Cucremaru3aiu
27 s 1 00001IeHne 08.11.2024

3HAHUU 1O TeME

ApeHbl:

TOMOJIOTHYECKU

i psij, oOmast

opmyuna,

HOMEHKJIATypa. bubnnorexka [JOK
28 = DIeKTpOHHOE U 11.11.2024 @ https://m.edsoo.ru/a9

POCTPAHCTBEH
HOE CTPOCHHUE
MOJICKYJT
OeH30J1a U
TOJIyOJIa, UX

2a7094



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

¢duznueckue
CBOMCTBA

29

Xumudaeckue
CBOMCTBaA
apEHOB:
peakiuu
3aMelleHHs

13.11.2024

bubmuorexa [JOK
https://m.edsoo.ru/a4
4alaed

30

Xumuaeckue
CBOMCTBaA
apEHOB:
peakiuu
MIPUCOCTUHECHUS
, OKHCJIEHHE
TOMOJIOIOB
OeH301a

15.11.2024

bubmuoreka [JOK
https://m.edsoo.ru/a4
4alaed

31

OcobeHHOCTH
XUMHUYECKUX
CBOMCTB
CTUpOJIa

18.11.2024

bu6mmoreka [IOK
https://m.edsoo.ru/d
5018a54

32

33

34

35

Pemenne
pac4YETHBIX
3a/1a4 Ha
OIpeleIeHue
MOJIEKYJIAPHOMI
bopmybl
OpraHUYeCcKoro
BEILECTBA

CnocoObl
MOJTyYeHUs U
MPUMEHEHUE
apeHoB

I'emeTnueckas
CBSI3b MEXKIY
pa3IUYHBIMU
KJaccaMu
YIJIEBOAOPOIOB
Pacuérrl mo
YpaBHEHUSAM
XUMHYECKHUX
peakuuil.
Cucremaruzanu
s 1 00001IEeHE

20.11.2024

22.11.2024

25.11.2024

27.11.2024

bu6mmoreka [IOK
https://m.edsoo.ru/5
3461a2c

bu6mmoreka [JOK
https://m.edsoo.ru/6f
717d09



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/6f717d09

3HaHUH 110 TEME

36

37

38

39

40

[Tpuponansrit
ra3. [lonytHbie
HE(TSHbIE ra3bl

Kamennsrit
yroJib u
MPOIYKTHI €T0
nepepadoTKu

Hedts 1
CITOCOOBI €&
nepepadoTKH.
[Ipumenenue
MPOJIYKTOB
nepepadoTKu
HeTH
I'eneTnueckas
CBSI3b MEXKIY
Pa3IMYHBIMHU
Kjaccamu
YIJIEBOAOPOIOB
I"anorenomnpous
BOJIHBIC
YIJIEBOJAOPOJIOB:
AIEKTPOHHOE
CTPOCHUE;
peakiuu
3aMEICHUS
rajioreHa

29.11.2024

02.12.2024

04.12.2024

06.12.2024

09.12.2024

bu6mmoreka [IOK
https://m.edso0.ru/6
9b3398b

bu6mmoreka [IOK
https://m.edso0.ru/2
1f9de78

bu6mmoreka [IOK
https://m.edso0.ru/8
2b4d759

41

42

[evicTBue
IIeIouei Ha
rajoreHnpou3BO
IHEBIE.
Bzaumopeiicteu
e
JIMTaJIoOreHaJIKaH
OB C MarHveMm u
LIUHKOM

CucremaTuzanu
s ¥ 00001IcH1E
3HAHUM 110
pazneny
"YraeBoaopoibl

0

0

11.12.2024

13.12.2024

bubmuorexa [JOK
https://m.edso0.ru/2
0e89f22



https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/20e89f22

KonTponbHas
pabora 1o Teme

bu6mmoreka [IOK

43 "V FreBOTOpOTEL 0 16.12.2024 = https://m.eds00.ru/9
N 5c9e298
[IpenenvHble
OJIHOATOMHBIE
CIUPTHI:

TOMOJIOTHYECKU
i psn, oOmas
dbopmyia, bubnmoreka [JOK

44 | cTpoeHue 0 18.12.2024  https://m.edsoo.ru/df
MOJIEKYI, 04c5cd
u30Mepusl,

HOMEHKJIaTypa,

KJaccuukanms

, puznueckue

CBOICTBA

XUMHUYECKHE

CBOICTBa bubmuorexa [JOK

45 npeaeabHbIX 0 20.12.2024 | https://m.edsoo0.ru/2
OJHOATOMHBIX 6ee34fe
CITUPTOB
CniocoOsr
MIOJIYYECHUS U bubnuoreka [IOK

46 = mpuMeHeHUe 0 23.12.2024 = https://m.edsoo.ru/4
OIHOATOMHBIX 84100000000000
CITUPTOB
IIpoctslie
3¢upsr:

HOMEHILIATYPA bubnuorexa [IOK

47 MIEOMEPHEL, 0 25.12.2024 = https://m.edsoo.ru/c2
0COOEHHOCTH

c788b2
(bU3UYECKUX U
XUMHUYECKHIX
CBOWCTB
MHoroaToMHbIe
CIpTH: BuGnnorexa LIOK
4g ~ OTHICHIIMEOME 0 27.12.2024 = https://m.edsoo.ru/ee

U TJIHLEPHH, HX
dusnueckue u
XUMHUYECKHE

4d84aa



https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/ee4d84aa

CBOMCTBA

CrocoOsl
MOJTyYCHUS U

bu6mmoreka [IOK

49 = mpuMeHeHUe 13.01.2025  https://m.edsoo.ru/d

MHOTOaTOMHBIX 12e567d

CIIUPTOB

®enoI:

CTPOCHHE

MOJICKYJIBI, bubnmoreka [JOK
50  ¢wusmueckue 15.01.2025  https://m.edsoo.ru/2c

CBOICTBA. e726f8

TOKCHYHOCTH

dbenona

XumMuueckue bu6mmoreka [IOK
51  cBoiicTBa 17.01.2025  https://m.edso0.ru/0

dbenona 37ca5f9

Criocode: bubmuorexa [JOK
52 E;XA:IH;;: 20.01.2025 @ https://m.edsoo.ru/c7

7ddf4c

denomna

IIpaxTrueckas

pabota Ne 2.

Pemienne bu6mmoreka [IOK
53  skcmepuMeHTaN 22.01.2025 @ https://m.edsoo.ru/fd

BHBIX 3a/1a4 I10 Oced09

teme "CrnupThl

U (heHobr"

CucreMaru3zamu bubmuorexa [JOK
54 s wu 0000ImEeHne 24.01.2025 @ https://m.edsoo.ru/1

3HAHMH 10 TEME 810ch9b

Anpaerunsl u

KETOHBI:

AIIEKTPOHHOE

CTpPOCHHE

KapOOHUIbHON bubnnorexka [HJOK
55 | rpymmsr; 27.01.2025  https://m.edsoo.ru/b

TOMOJIOTHUECKU 139beaa

€ psabl, oomIas

hopmyua,

M30Mepus U

HOMEHKJIaTypa
56 AJpIerunsl 1 29.01.2025  bub6mmorexa [IOK



https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/b139beaa

KETOHBI:
¢duznueckue
CBOMCTBA;
peakuun
IPUCOECTUHEHNUS

https://m.edsoo.ru/c8
87425¢c

Peaxun
OKHMCJICHUA U

bubmuorexa [JOK
57 KATCCTBCHHPIC 31.01.2025 @ https://m.edsoo.ru/a3
pearini 93baa9
aJbJACTU/IOB U
KETOHOB
Crocobe: bu6mmoreka [IOK
5g | OAYHCHI 03.02.2025 https://m.eds00.ru/5
ajJbJETUIOB U 20d1c51
KETOHOB -
OIIHOOCHOBHBIC
npeieTbHbIC
KapOOHOBBIC bubnnoreka [JOK
59 KHUCJIOTBI, 05.02.2025  https://m.edsoo.ru/fe
0COOEHHOCTH cOb113
CTPOCHHS MX
MOJICKYT
N3omepus u
E;)r;:;?;;ipa bu6mmoreka [JOK
60 CHITOT. TiX 07.02.2025  https://m.edsoo.ru/7
’ 00cc87b
¢duznueckue
CBOICTRBA
XHUMHYECKHUE
cBoncTBa bu6mmoreka [JOK
61 gzlef‘ozg::;‘m 10.02.2025  https:/m.eds00.ru/4
0e6e0e9
KapOOHOBBIX
KHCIIOT
OcobeHHOCTH
CBOMCTB
MYpaBbUHOMN bubnnorexka [JOK
62 KHMCIIOTBI. 12.02.2025  https://m.edsoo.ru/b
Muoroo6pasue b31be71
KapOOHOBBIX
KHCIIOT
63 OcobeHHOCTH 12.02.2025  bubmmoreka [IOK



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/bb31be71

CBOMCTB:
HENpPeIeTbHBIX
u
apoMaTHYECKHUX
KapOOHOBBIX,
JTUKapOOHOBBIX,
TUAPOKCHKAPOO
HOBBIX KUCJIOT.
IIpencraBurenu
BBICIIIUX
KapOOHOBBIX
KHCIIOT

https://m.edso0.ru/8
3208773

64

Ilonsarue o
MIPOU3BOTHBIX
KapOOHOBBIX
KHCIIOT

14.02.2025

bu6mmoreka [IOK
https://m.edso0.ru/0
d162d9d

65

CriocoOsbl
MOJIyYCHHUS U
pUMEHCHHE
KapOOHOBBIX
KHCJIOT

17.02.2025

bu6mmorexa [IOK
https://m.edsoo.ru/7c
065c9d

66

CroxHbIe
3upsIL:
TOMOJIOTHYECKU
i psi, oO1mast
opmyuna,
U30MepUs U
HOMEHKJIaTypa

19.02.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ad
fffe6d

67

duznueckue n
XAUMHUYECKUE
CBOMCTBA

3pHUpoB

21.02.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ad
6b94h2

68

Pemenue
pacyETHBIX
3a/1a4: 1o
YpaBHEHUIO
XAMHYECKON
peakiuu, Ha
OIpeeIeHue
MOJIEKYJIAPHON
bopMyIIBI
OpraHUYeCKOIo

24.02.2025



https://m.edsoo.ru/83a08773
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/ad6b94b2

BCIICCTBA

69

[IpakTnueckas
paborta Ne 3.
Pemenue
IKCIIEPUMEHTAT
BHBIX 3a]1a4 110
TeMe
"KapO6oHoBsie
KHCIIOTHI.
CroxHblie

a¢uper"

26.02.2025

bubmuoreka [JOK
https://m.edsoo0.ru/4
86671fb

70

71

72

73

Kupsr:
CTpOEHHUE,
buznveckue u
XUMHYECKHE
CBOMCTBa
(ruzmposus)
Ocob0eHHOCTH
CBOWMCTB XKHPOB,
coepIKaIInX
OCTaTKHU
HETpeaeIbHBIX
JKUPHBIX
KHUCIIOT. JKupsl
B IIPUPO/IE
Mpgb11a kak coau
BBICIIIUX
KapOOHOBBIX
KUCJIOT, HX
MOIOIIIEe
JICUCTBUE.
IIonsatue o
CHHTCTHYCCKUX
MOIOIIHX
cpencTBax
(CMO)
I'enernueckas
CBSI3b
YTJIEBOJOPOIOB
n
KHUCJIOPOJCOAED
JKaIX

28.02.2025

03.02.2025

05.03.2025

07.03.2025

bubmuorexa [JOK
https://m.edsoo.ru/al
9c5b98

bubmuorexa [JOK
https://m.edsoo.ru/b
0331922

bu6mmoreka [IOK
https://m.edsoo.ru/3c
566565

bubmuorexa [JOK
https://m.edsoo.ru/5
6790c96



https://m.edsoo.ru/486671fb
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/56790c96

OPraHU4YeCKHUX
BEILECTB

Pacuétel 1o

74 YPapHCHIDIM 10.03.2025

XAMHYECKHUX

peaKuuit

CucreMarusanu bu6mmoreka [IOK
75 s 1 00001IeHIE 12.03.2025 @ https://m.edsoo.ru/f8

3HAHUM 110 TEME eaf2eb

OOmas

XapaKTEePUCTHKA

YIJIEBOJOB U bu6mmoreka [IOK
76 KiaaccuuKanus 14.03.2025 @ https://m.edsoo.ru/7a

YTJIEBOOB 9693al

(MoOHO-, TU- U

HoJIMcaxapubl)

Monocaxapuasl

: pusnueckue bubnnoreka [JOK
77 CBOWCTBA U 17.03.2025 = https://m.edsoo.ru/b

HaxOoXJEHUE B 4bdda2d

pupoIe

IIpumeHeHune

TJIFOKO3EI, €€ bu6mmoreka [IOK
78  3HaveHUE B 19.03.2025 @ https://m.edsoo.ru/5e

JKU3HEIESITEbH 61122d

OCTH OpraHu3Ma

Jucaxapunsr:

caxaposa,

MaIBTOsa 1 bu6mmoreka [IOK
79 J;IaKToga' 21.03.2025 = https://m.edsoo.ru/eb

axoKJICHUE B 038467

pUpoe 1

MPUMEHEHUE

JUCaxapuioB

[Tonucaxapupr:

CTpPOCHHE

MaKpOMOJIEKYI, bubnnorexka [HJOK
80 dusnueckue u 31.03.2025 @ https://m.edsoo.ru/7

XHUMUYCCKHEC 2204508

CBOMCTBA,

MIPUMEHEHUE
81 ITonsTre 00 02.04.2025  bubGamoteka [IOK



https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/72a04508

UCKYCCTBEHHBIX https://m.edso0.ru/6
BOJIOKHAX 216e766
Pemenne
pacyeTHBIX
3a/1a4 Ha
orpeseieHue bubmmoreka [JOK
82 JIOJIM BBIXOJ1a 04.04.2025  https://m.edsoo.ru/7f
POAYKTa de47ef
pEeaKIiu OT
TEOPETHYCCKHU
BO3MOXXHOTO
Sicggrgf;f;: bu6mmoreka [IOK
83 SHAHHH 10 07.04.2025  https://m.edsoo.ru/0
8d4364c
paszneny
Kontponbnas
%') ;iiii;g;eg; bu6mmoreka [IOK
84 S— 09.04.2025  https://m.edsoo.ru/4
2c6678e
OpraHUYECKHE
coenuHeHus"
AMUHBI:
KJaccupukanus
, CTpOeHHue
MOTEIYIL, bubnuoreka LIOK
85 obuas 11.04.2025 @ https://m.edsoo.ru/ef
$opviyna, are6ca
HU30MepHsl,
HOMCHKJIaTypa
U Qpu3nyecKue
CBOMCTBA
XuMieckie Bu6miorexa [OK
86 ZESIEI)(;TTT%CKHX 14.04.2025 @ https://m.edsoo.ru/l
bc5cf80
aMHUHOB
AnunnuH:
CTpOCHHE
aHWJIMHA, bu6mmorexa [IOK
87 0COOEHHOCTH 16.04.2025 @ https://m.edsoo.ru/3
XAMHYECKUX 9cd21f1
CBOMCTB

AHUJIWHA



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

88

Crioco6b1
MOJTyYeHUS U
MPUMEHEHUE
annpaTHIECKUX
aMHHOB

0

18.04.2025

bubmuoreka [JOK
https://m.edsoo.ru/ea
138763

89

90

AMMHOKHCIIOTBI
: HOMEHKJIaTypa
1 U30MepHus,
buznvecKue
CBOMCTBA.
OtnenpHble
MIPEACTaBUTEIH
0-aMHHOKHCJIOT

XUMHYECKHE
CBOMCTBa
aMHUHOKMUCIIOT,
1504
OHOJIOruYecKoe
3HaYEHHUE
aMUHOKHCIIOT.
Cunres u
TUAPOIU3
MIETITHIOB

0

21.04.2025

23.04.2025

bu6mmoreka [IOK
https://m.edsoo.ru/d
1773e80

bu6mmoreka [IOK
https://m.edsoo.ru/7
7df705a

91

benku xak
MIPUPOTHBIC
MOJIUMEPHI;
CTPYKTYpPBbI
OeIKOB

25.04.2025

bu6mmoreka [IOK
https://m.edsoo0.ru/4
29e9899

92

XUMHYECKHUE
CBOWCTBA
OEJIKOB

28.04.2025

bu6mmoreka [IOK
https://m.edso0.ru/6
237306d

93

A3oTcoaepikai
ue
reTepOLMKINYEC
KHe
COEIMHEHMUS.
Hyxnennossie
KHCIIOTBI:
COCTaB,
CTPOEHHE U
Ouonoruyeckas
poiib

30.04.2025

bubmuorexa [JOK
https://m.edsoo.ru/5
21d1431



https://m.edsoo.ru/ea138763
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/521d1431

94

95

IIpakTnueckas
pabota Ne 4.
Pemenne
SKCIIEpUMEHTAN
BHBIX 3aJ1a4 110
TEME
"A30TCcoaepxka
ue
OpraHUYEeCKHE
coeauHeHHS"

[IpakTnueckas
pabota Ne 5.
Pemenne
AKCIIEPUMEHTAI
BHBIX 3aJ1a4 110
TeME
"Pacno3HaBanue
OpPraHUYECKUX
coenuHeHun"

02.05.2025

05.05.2025

bu6mmoreka [IOK
https://m.edsoo.ru/8e
3c02d1

bu6mmoreka [IOK
https://m.edsoo.ru/b
de3fdf6

96

97

Kontponbnas
pabora 1o Teme
"A3oTcoaepixka
ue
OpraHHYecKue
coeMHeHus"

OcHOBHBIE
MMOHATHS XUMHHU
BBICOKOMOJIEKYJI
SPHBIX
COCJIMHEHUN U
METOABI NX
CHHTE3a —
MOJIMMEpU3aALINS
158
IMOJIMKOHIeH caI]
us

07.05.2025

08.05.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ce
561bc?7

bu6mmoreka [JOK
https://m.edsoo.ru/7a
a63ebd

98

IInacTmaccsr.
Yuansanusa u
nepepaboTka
IUIACTHKA

12.05.2025

bu6mmorexa [IOK
https://m.edso0.ru/8
2242e0f

99

DJIaCTOMEDPHI:
HaTypajabHbIN

14.05.2025

bu6mmoreka [IOK
https://m.edso0.ru/2



https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec

CHHTCTHUYCCKHUEC

Kay4dyKH.
Pesuna

46103ec

Bouokna:
HaTypaJbHBIE,
10 UCKYCCTBEHHBIE,
CUHTETUYECKHUE.
[Tomumepsbr
CHEIHAIbHOTO

Ha3HAa4YCHU

0

16.05.2025

bubmuoreka [JOK
https://m.edso0.ru/5
963a601

[IpakTnueckas
pabota Ne 6.
Pemenue
3KCHEpPUMEHTA
BHBIX 33/1a4 110
TeMe

10

"Pacmio3HaBanue
IUIaCTMAacC U
BOJIOKOH"

O06o0061IEHNE U
CHCTEMAaTHU3allH
Sl U3YICHHOTO
10 Marepuaa 1o
2 TeME
"BEIcOKOMOJICK
VIISIpHBIC

coenuHeHus"

1

1

19.05.2025

21.05.2025

bubmuorexa [JOK
https://m.edso0.ru/3a
ebd77a

bu6mmoreka [IOK
https://m.edso0.ru/6a
22b1e8

OBLLEE
KOJIMYECTBO
YACOB 10
TIPOTPAMME

102



https://m.edsoo.ru/5963a601
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8
https://m.edsoo.ru/6a22b1e8

11 KJIACC

Tema ypoka

Atom. Cocras
ATOMHBIX SIJIEP.
XHUMHUYECKHUH
a51eMeHT. M30ToIbI

Ctpoenue
ANEKTPOHHBIX
000JI04€K aTOMOB,
KBAaHTOBBIC HUCJIa

Knaccudukanms
XUMHYECKUX
3JIEMEHTOB (S-, P-,
d-, f-amemenTsI)

DNEeKTpPOHHBIE
KOH(UTypanuu
aTOMOB DJIEMEHTOB
B OCHOBHOM H
BO30YKIEHHOM
COCTOSTHUH

Pacnpenenenue
3JIEKTPOHOB 110
aTOMHBIM
opouTaniM

ONEeKTpOHHBIE
KOH(UTrypauu
MOHOB.
DnexkTpooTpuliaTe
JIBHOCTb

[lepuonnueckuii
3aKOH U
[Tepuonnueckas
cucrema
XUMHUYECKUX
anemenToB J[. U.
Menpeneena,
CBSI3b C
COBPEMEHHOM

KoanuyecTBo 4acoB

Bee KonTpoanb
HbIe
ro
padoThI
1 0
1 0
1 0
1 0
1 0
1 0
1 0

[paxkTnye
cKue
padoThI

Jara
U3ydeHus

02.09.2024

05.09.2024

06.09.2024

09.09.2024

12.09.2024

13.09.2024

16.09.2024

DJIeKTPOHHBI
e uugponbie

oOpa3oBareJib
Hble pecypchbl

Bbubianoreka
LHOK

https://m.edso
0.ru/59cl112ee

Bbubianoreka
1HOK

https://m.edso
0.ru/b4d9fffa

Bubinnoreka
1HOK

https://m.edso
0.ru/61294af9

Bbubianoreka
1HOK

https://m.edso
0.ru/8149e846

Bubmnnoreka
1HOK

https://m.edso
0.ru/f5f750fe

Bubinnoreka
1HOK

https://m.edso
0.ru/a0764b24

Bubianoreka
1HOK

https://m.edso
0.ru/16957c01



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/16957c01

TEOPUEHN CTPOCHUS

aTOMOB
3aKOHOMEPHOCTH
HU3MEHEHUS
CBOMCTB
XUMHYECKUX bubnnoreka
8 3JIEMEHTOB U 19.09.2024 1HOK
00pa3yeMbIX MU https://m.edso
IIPOCTHIX U 0.ru/f8468927
CJIO’KHBIX BEIIECTB
T10 TPYIIIaM |
Tepuo1am
bubnuoreka
CucreMaru3anus u 110K
9 o606mueHne 20.09.2024 https://m.edso
3HAHUM 110 TEME o.ru/8fad2942
Bunasr
XAUMHYECKON
CBSI3H.
MexaHHu3MBbI
oOpazoBaHHs bubnuoreka
KOBaJICHTHOM HOK
10 CBSI3H. 23.09.2024 https://m.edso
Bomoponnas 0.ru/5a8072af
CBSI3b.
MexMoneKyIspH
bIC
B3aUMOJCHCTBUS
BanentHocTh u
BaJICHTHBIC
BO3MOKHOCTH Euorexa
aToMoB. CBs3b 110K
11 NIEKTPOHHOU 26.09.2024 httos://m.edso
CIPYRIYPEL 0.ru/3d2ca093
MOJIEKYJ C UX
TeOMETPHUIECKUM
CTpOCHUEM
e
HOK
12 zZiaH;{Ie/IHHﬁX. 27.09.2024 httns://m.edso
0.ru/8c66b12a

HOMEHKJIaTypa



https://m.edsoo.ru/f8468927
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/8c66b12a

BemectBa
MOJIEKYJIAPHOTO U

HEMOJICKYJISIPHOT'O brbmorexa
13 CTpOGHI/IZ. TEHH 30.09.2024 LOK
KPUCTAJUTHYECKUX hitps://m.edso
0.ru/e167635b
pEIIeTOK 1
CBOICTBA BEIIIECTB
Ilonstue o
JUCTIEPCHBIX bubnuoreka
14~ cneremax. 03102024 ~ LOK
IIpencrasaenue o https://m.edso
KOJUIOUIHBIX 0.ru/da2c70e4
pacTBopax
HctunnbIe
S
15 HEHACHIILIEHHEIE, 04.10.2024 LOK
paCTBOpIEMOCTI). https://m.edso
0.ru/e9ccdd8d
Kpucramnorugpar
Bl
Pemenue 3agau c
HCITOJIb30BaHUEM
MMOHSTHM bubmnoreka
16~ Maccosai o 07102024 ~ HOK
PacTBOPEHHOTO https://m.edso
BemecTna", 0.ru/785e0ab4
"MoJIsIpHas
KOHLeHTpauus"
Knaccudukanus u bubmnoreka
17 roMemanpa 10102024 ~ 1OK
HEOPraHNYEeCKuX https://m.edso
BEILECTB 0.ru/bf9e108d
bubmmoreka
Cucremaru3amus u 110K
18 000011eHHE 11.10.2024
3HaHI/IIIf71 10 TEME hitps://m.edso
0.ru/8d2c6a3a
KoHntponbHas
pabora 1o Temam bubnuoteka
19 "Ctpoenue aTODfa. 14.10.2024 HOK
[Mepuoanyeckuit https://m.edso
3aKOH U 0.ru/70a60aa4

[Tepuonnueckas



https://m.edsoo.ru/e167635b
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/70a60aa4

20

21

22

23

24

cucrema
XUMHUYECKUX
anemeHToB /1. U.
Menneneena",
"CtpoeHue
BElIEeCTBA.
MHoroo6pasue
BelecTB"

Knaccudukanms
XAMHUYECKHUX
peakuuii B
HEOPraHUYECKOU U
OpraHnu4eCcKou
XUMHHU. 3aKOH
COXpaHEHUs
MAacCHI BEIISCTB;
3aKOH COXPaHCHUS
Y TIpEBpAICHHS
SHEPTHH MPHU
XAMHUYECKHUX
peaKIusx

CnocoObl
BBIPAXKECHUS
KOHIIEHTPALIUH
pacTBOpOB
TermoBeie

3¢ deKThI
XHUMHYECKHX
peaKuui.
TepMoxuMuyecku
€ YpaBHECHHsI

Brraucnenus 1o
YpaBHEHUSIM
XUMHUYECKUX
peakuuii u
TEPMOXUMHUYECKH
M YpPaBHEHUSAM

CxkopocTb
XUMHYECKON
peakuuu, e€
3aBHUCHUMOCTH OT
Pa3IMYHbIX

17.10.2024

18.10.2024

21.10.2024

24.10.2024

25.10.2024

Bbubiaunoreka
1HOK

https://m.edso
0.ru/6335cdd2

Bubmnnoreka
1HOK

https://m.edso
0.ru/328e653a

Bubinnoreka
1HOK

https://m.edso
0.ru/d1db86da

Bubianoreka
1HOK

https://m.edso
0.ru/87b13954



https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954

(hakTopoB.
Karanuz n
KaTaJan3aToOphI

T'omorennbie u

25 reTepOreHHbIC 07.11.2024
peakuuu
[IpakTuueckas
pabora Ne 1 mo
teme "Biusaue bubnuorexa
pa3IMYHBIX HOK
26 (axkTopoB Ha 08.11.2024 https://m.edso
CKOpOCTh o0.ru/lfacaldl
XAUMHYECKON
peakuuu"
Obparmeie 1 bubmmoteka
HEoOpaTUMbIE LIOK
21 I;;;Ei:('moe 11.11.2024 https://m.edso
0.ru/30952f9b
paBHOBeECHE
[IpakTnueckas
pabota Ne 2 o
teme "Biusane bubnmmoreka
og ~ PAIMIHRIX 14112024  HOK
(baxTopoB Ha https://m.edso
MOJIOKECHHE 0.ru/3bf34el7
XUMHUYECKOTO
paBHOBecHs"
DNEKTPOIUTHUECK
ast UCCOIIHAITHSI.
bubnuoreka
CunbHbIC U LIOK
29 cna0Oble 15.11.2024
AIEKTPOJIUTEHI. hitps.//m.edso
0.ru/5f766bdf
Crermnenb
JUCCOITHAIIIN
HonuHoe
MIPOU3BEICHUE
Bojbl. Cpena bubnunoreka
BOJIHBIX HOK
30 PacTBOPOB. 18.11.2024 https://m.edso
Bomopoamsrii 0.ru/3966ca89

nokazatens (pH)
pacTtBopa
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I'mpponus cosen.

bubnuoreka
Peaknun, 10K
31 MIPOTEKAOIINE B 21.11.2024 httos://m.edso
pacteopax 0.ru/09d5a9bd
AJIEKTPOJIUTOB
[IpakTnueckas
EZﬁZTa Ne 3 mo bubnuorexa
" HOK
32 XUMUYECKue 22.11.2024 https://m.edso
peakiuu B 0.ru/2e3daeh0
pacTBopax
3JIEKTPOJIUTOB"
OKHCIUTEIBHO-
BOCCTaHOBUTEIIbH bubnuoreka
bI€ PEAKIIUHY. 1HOK
33 Bakneiimue 25.11.2024 https://m.edso
OKHUCIIUTEH U 0.ru/56226060
BOCCTaHOBUTEIIN
Merton Bubianoreka
3JIEKTPOHHOT'O HOK
34 (371EKTOHHO- 28.11.2024 https://m.edso
MOHHOT0) Oajanca 0.ru/fb691387
DNEeKTPOIN3 bubnuoreka
35~ pacteopoRd 29112004  LOK
pacIuiaBoB https://m.edso
BEIIECTB 0.ru/93fb97d2
bubnmmoreka
36 Pemntenue 3agau 02.12.2024 1HOK
Pa3IUYHBIX THIIOB https://m.edso
0.ru/5a859d16
bubmmoreka
37 Pemenue 3amay 05.12.2024 HOK
Pa3IUYHBIX THIIOB https://m.edso
0.ru/5afa265d
Cucremaru3amus u
bubmmoreka
0000menne 110K
38 3HAHHUH 10 TeMe 06.12.2024
"XuMmudeckue htps.//m.edso
| 0.ru/c161eb85
peaxkuuu
KontponbHas bubnuoteka
39 pabora 1o Teme 09.12.2024 HOK
"XuMHUECKHE https://m.edso
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peaxkuun"

0.ru/a8a0a930

Tlonoxxenune
HEMETAJUIOB B

IIepuonnueckon
cucTeme
XUMHYECKHX
bubnmoreka
anemeHToB /l. 1. 11OK
40 2/([;1;,:;21606;[11/1 12.12.2024 https://m.edso
0.ru/8ca2dcad
CTPOCHHS HX
aTOMOB.
duznueckue
CBOICTBA
HEMETAJIJIOB
AsnmoTponus
HEeMeTaJUIoB (Ha bubnuoreka
41 TPMMEPS 13122024 ~ DOK
KHCJIOPO/Ia, CEpBI, https://m.edso
dochopa u 0.ru/ef92c91c
yriiepoa)
Bonopon:
MOJIyYEHUE, bubnmnoreka
ap ~ usmiccknen 16122024  LOK
XUMHYECKHE https://m.edso
CBOWCTBA. 0.ru/0aa8f613
IMaapuasn
l"anmoreHsr:
HaXOXJCHHE B
bubnuorexa
MIPUPO/JIE, CIIOCOOBI LIOK
4 19.12.2024
3 g)onyqum’ o 0 https://m.edso
VSITCCIe 1 0.1u/4e223795
XUMHYECKHE
CBOICTBA
r
anoreHOI\aloglop oA bubnuoteka
bl. Baxxueitiue ITOK
44 20.12.2024
KHHCHOP on;znle{i )::a https://m.edso
HHE COCAMHE 0.1u/6b3255¢6
raJloTeHOB
JlaGopaTopHbie 1 bubnuoteka
MIPOMBIIIIJIEHHBIE HOK
45 23.12.2024
CIIOCOOBI https://m.edso

MOJIYYCHU A

0.ru/6971aca4
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raJIOrE€HOB.
IIpumeHeHue
TaJIOT€HOB U UX

COCTUHEHUN
[IpakTnueckas
pabota Ne 4. bubnmoreka
gp ~ emmerne 26122024 ~ 1OK
AKCICPUMECHTAJIbH https://m.edso
BIX 33724 110 TEME 0.ru/8bh26fecd
"T"anorensr"
Kucnopon:
nabopaTopHEIE U
IIPOMBIIILJICHHBIC
;lgi;?li:ﬂﬂ bubnuoreka
’ HOK
47 (buznvecKue u 27.12.2024 httns://m.edso
XHMUquCKHe 0.ru/c8abc36a
cBoiicTBa. O30H.
IIpumeHeHue
KHCIIOpOJIa U
030Ha
bubnuorexa
ag  Oxommin 13012025 10K
MEPOKCHUIBI https://m.edso
0.ru/5¢8816a0
bubnuoreka
49 Pemenue 3amau 16.01.2025 HOK
pa3IUYHBIX THIIOB https://m.edso
0.ru/2b6d8b4b
Cepa: HaxoX/1eHHE
2;22:2%2?6’ bubnmoreka
50 TTOJTYYCHUS 17.01.2025 LOK
q)nanecxn; . https://m.edso
0.ru/46afael6
XUMHYCCKHE
CBOICTBA
bubnuoteka
CepoBopopo, HOK
°1 CYIb(PUIBI 20.01.2025 https://m.edso
0.ru/7c875999
59 Kucnoponconepxa 93.01.2025 bubnmnoreka

oMe COCAUMHCHU A

HOK



https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/7c875999

CEpBL. https://m.edso
Ocobennoctu 0.ru/8cfa2548
CBOMCTB CEPHOU
KHCIIOTBI
[IpakTnueckas
padora Ne 5. bubnmoreka
Pemenue 11OK
? | HODES bt
. 0.ru/Oafb05e4
"Cepa u eé
coeauHeHus"
A30T: Hax0XJICHUE
B IIPUPOJIE,
CITOCOOBI bubnuoreka
MOJIyYECHHUH, HOK
>4 busnyeckue u 21.01.2025 https://m.edso
XUMHYECKHE 0.ru/badd2255
CBOMCTRA.
AMMUaK, HUTPUIbI
Kucnopoaconepxa
e COETUHEHHS bubnuoreka
azora. HOK
= Ocobennoctu 30.01.2025 https://m.edso
CBOICTB a30THOM 0.ru/e2965afe
KHCJIOTBI
E’,I()EZIZH:FHOHG bubnuoreka
56 COCTMHCHUIA. 31.01.2025 LHOK
AsOTHELE https://m.edso
0.ru/129f5059
yaoOpeHust
dochop:
HaxO0XKJICHUE B
Eijgzjlj;;{n()w6m bubnuoreka
’ HOK
57 f;l;izzl;l;zn 03.02.2025 httns:/m.edso
N 0.ru/9abbh43ec
CBOMCTBA. e
dochuns u
dochun
Oxcunsl hocdopa, bubnuoreka
58 docdopconepxar 06.02.2025 HOK

e xuciaotel. Com

https://m.edso
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https://m.edsoo.ru/c7a2d429

(bocdopHoii 0.ru/c7a2d429
KHACJIOTBI
[Tpumenenue bubmmoteka
docdopa u ero LIOK
59 COEIUHEHNN. 07.02.2025
o https://m.edso
p 0.ru/a218070a
ynoopeHus
[IpakTnueckas
pabora Ne 6. Bubnunorexa
Pemenue HOK
10.02.202
60 axcg:p:MeI:)Ta:L: 0.02.2025 https://m.edso
BIX 33124 I10 TEM
.ru/817 f
e o 0.ru/8175ac3f
HUX coeaquHeHus"
Yraepon:
HAXOXKIEHUE B
npupose, bubmuotexa
AJUTOTPOITHBIE
. 1HOK
61 lc\gollﬂ(bHKaHHHa 13.02.2025 https://m.edso
HU3UYCCKUC U 0.ru/1eb19f9e
XUMHAYECKUE
CBOMCTBA,
MIPUMCHCHHE
Oxcun
yroepoa(ll), bubnuotexa
62 OKCHJ 14.02.2025 LHOK
yraepoga(IV), https://m.edso
YTOJIbHASI KUCITOTA 0.ru/dbas58adf
M €€ coM
Bbubnuoreka
63 Pemenne 3amau 17.02.2025 HOK
Pa3IUYHBIX THIIOB https://m.edso
0.ru/6029b609
Kpemnuii:
HaXO0XJICHHE B
Bubnuoreka
MIPUPOJIE, CIIOCOOBI LIOK
64 gig;::;e i} 20.02.2025 https://m.edso
0.ru/143558ab
XUMHAYECKHE
CBOMCTBA
OKCHT Bubnuoreka
65 epesaaa(IV), 21.02.2025 110K
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KpEeMHUEBast https://m.edso
KHCJIOTA, 0.ru/3170e7bl
CHIIMKAThI
[Tpumenenue bubnuotexa
KPEMHHUS U €T0 HOK
COEIMHEHHIA. https://m.edso
66 Crekiio, ero 24.02.2025 0.ru/393cdac0
MOJIyYCHHE, BHIBI https://m.edso
CTEKIIa 0.ru/5823cefb
bubnnoreka
67 Pemenue 3agau 97.02.2025 1HOK
Pa3IUYHBIX THIIOB https://m.edso
0.ru/b624f801
CucremaTu3anus u bubnuorexa
gg ~ CooOuene 28022025 ~ 1OK
3HAHHU 110 TeEME https://m.edso
"Hemeraymasr" 0.ru/6e864db5
bubnunoreka
KonTposibHas 1TOK
69 pabota 1mo Teme 03.03.2025
"HemeTamsr" hitps://m.edso
0.ru/d0484c76
Ananuz
pe3yIbTaToB bubanoreka
KOHTPOJIBHON HOK
70 padoTEHI, 06.03.2025 https://m.edso
KOPPEKIUs 0.ru/2b7e9510
omubOoK
Ilonoxenue
METaJlIOB B
[Tepuonnueckoi
ii;freecxnx bubmmoreka
71 DJICMEHTOB. 07.03.2025 LOK
OcobeHHOCTH hitps://m.edso
0.ru/9839c16¢
CTPOCHUS
AJIEKTPOHHBIX
000JI09eK aTOMOB
METaJJIOB
OO6mme bubnuoreka
79~ Qusmicckue 10032025 ~ JOK
CBOWCTBA https://m.edso
METaJLIOB. 0.ru/51dac9d3
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IIpumeHeHue
METAJUIOB B OBITY

U TCXHHUKE
bubnuorexa
CrutaBbl METAJIOB. LIOK
73 igf f; ;:: 13.03.2025 https://m.edso
0.ru/42b872e3
bubnuoreka
74 Pemenue 3agau 14.03.2025 1HOK
pa3INYHBIX THIIOB https://m.edso
0.ru/e3de37b6
DICKTPOXUMHUECK
E:Hr;;iceﬁnﬁ bubnuoreka
HOK
75 1;/::):22;3. OO6mue 03.03.2025 https://m.edso
0.ru/94eb377a
TIOJTY9CHUS
METaJIJIOB
O6mas
XapaKTePUCTHKA
MeTajoB |A-
TPYIIIBI
[Tepuoanueckon
CUCTEMBI
XUMUYECKHUX bubnuoreka
76 | EMEHTOR 17.03.2025 ~ 1OK
Harpuii u kanuii: https://m.edso
MOJIy4eHHE, 0.ru/el2c26b3
¢buznueckue u
XUMUYCCKHE
CBOICTBA,
MIPUMEHEHUE
MIPOCTHIX BEIIECTB
U UX COeIUHEHUU
O6mmas
XapaKTePUCTHKA
MetaiioB |1A- bubnuoreka
77 CPYHA § 20032025 ~ LOK
[Tepuoanuaeckoit https://m.edso
CHUCTEMBI 0.ru/7c3e49c0
XUMHYECKHUX

OJICMCHTOB.
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Marnuit u
KaJlbIIHii:
MOJTy4YeHUeE,
(buznveckue u
XHUMHYECKHE
CBOICTBA,
MPUMEHEHUE
MIPOCTHIX BEIIECTB
U UX COCAUHCHHI

. bubnuoreka
}KGCTKOCTL" BOJIBI U 110K
78 CITOCOOBI €€ 21.03.2025 httos://m.edso
YCTpateHus 0.ru/c74bfae9
AnmroMuHwMiA:
MOJIy4eHue, bubnunoreka
79 (buznvecKue u 31.03.2025 HOK
XUMHYECKHE https://m.edso
CBOIICTBA, 0.ru/0e79b266
MIPUMCHCHUE
AmdoTtepHbIe
CBOMCTBA OKCHJIA Euaorexa
THJIPOKCH]IA LIOK
80 j;?pl\iﬁzz;mﬂel{ 03.04.2025 https://m.edso
0.ru/5d12d318
CBI ATIOMHHHUS, UX
MIPUMCHCHHE
gL | culenme saxan 04.04.2025
Pa3IMYHBIX THTIOB
IIpaxTrueckas
pabota Ne 7.
Pemenne bubnuoreka
82 JKCIIEPUMEHTAIIBH 07.04.2025 HOK
BIX 3aJ1a4 110 TEME https://m.edso
"MeTasibl 0.ru/27a4af43
TJIaBHBIX
noarpynm”
O61mmas
XapaKTEPUCTUKA bubnuoreka
METAIIJIOB HOK
83 OOOYHBIX 10.04.2025 https://m.edso
noarpymi (b- 0.ru/610d7431

rpymit)
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[Tepuonnueckon

CHUCTEMBI
XUMHUYECKUX
3JIEMEHTOB
duznueckue u
ccKiie Bubnuoreka
XUMHUYECKHU
o 1HOK
84 11.04.2025
:SIZZZBZ)::ZE; " https://m.edso
g : 0.ru/9911bef3
UX IPUMEHEHUE
Baxxueiinine
C(;?I:Hezm bubnmoreka
Maprasra.
1HOK
85 I1 14.04.2025
Ka?liairriHaT https://m.edso
’ 0.ru/039d69c8
OKUCJIUTEIbHBIE -
CBOICTBa
duznueckue u
XUMHUYECKUE
CBOIICTBA Keje3a u bubmmorexa
K
86 €ro COeIMHEHUIA. 17.04.2025 Ho
omvaeHie 1 https://m.edso
i 0.ru/1b7f8741
MIPUMEHEHHE
CILJIaBOB JKeJIe3a
duznueckue n
CUMIHECKe Bubinnoreka
o 1HOK
87 18.04.2025
ZZOCIZCGTBa I:emf 1 https://m.edso
WHEHWI, UX
g ’ 0.ru/2bc0f954
MIPUMEHEHHE
duznueckue n
XUMHYECKHE
CBOMCTBA LIMHKA U bubmorexa
o 1HOK
88 21.04.2025
zionc";ﬁ:g:;‘f: https://m.edso
p ] o.ru/b1f2beal
I'mapoxcokommiek
CBI IIMHKA
IIpaxTrueckas
pagora No 8. bubaroreka
Permenue 110K
89 IKCIIEPUMEHTATBH 24.04.2025

BIX 33724 I10 TEME
"MeTaiuibl
OOOYHBIX

https://m.edso
0.ru/abe352ea
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noarpynm”

bubnuoreka
90 Pemrenue 3amau 25 04.2025 HOK
pa3INYHBIX THIIOB https://m.edso
0.ru/agh83d83
O60061eHue u
CUCTEeMaTH3alUs EHO?HOTeKa
91 HU3y4EHHOTO 28.04.2025 httns:/m.edso
Matepyana 1o 0.ru/e91fe975
teme "MeTaibr"
bubnuoreka
KonTposnbnas 110K
92 pabora 1o Teme 02.05.2025
"Meramer" https://m.edso
0.ru/83f63ea3
Ananus
pe3yNbTaToB bubnmnoreka
KOHTPOJIbHOM HOK
93 padoTEI, 05.05.2025 https://m.edso
KOPPEKIHUs 0.ru/9ebff2fd
OIHUOO0K
Ponb xumnu B
obecrnieueHnun
serofnoro BuGmorexa
9 YeIIOBEUECTBA. 08.05.2025 LHOK
HorsaTie o https://m.edso
0.ru/080fe1f0
HAyYHBIX METOJaX
UCCIIETOBAHUS
BEILIECTB
Hayunsre
TIPUHITHAITHI
OpraHu3aIuu
XUMHYECKOTO bubnmnoreka
95 IIPOU3BOJICTBA. 12 05.2025 HOK
[TpomblnIeHHbIE https://m.edso
CIIOCOOBI 0.ru/2e45a44f
MOTyYEHUS
BaXKHEHIITNX
BEIIIECTB
XUMHUYECKOe bubnmoreka
96 3arpsi3HEHUE 15.05.2025 HOK

OKpYy>Karoleu

https://m.edso
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Cpelibl ¥ ero

0.ru/9f11bf51

MTOCJICICTBHS
XuUMUA U 3]0pOBbE Bbubianoreka
YyeJIoBeKa. 1HOK
o JlekapCTBEHHBIE 1 16.05.2025 https://m.edso
cpezcTBa 0.ru/a6552721
XUMUS TUIIN.
bubnuoreka
Ponp xumnu B 110K
98 Eiz:}:zgﬂnn 1 19.05.2025 hitns:/m.edso
0.ru/1f7b5bd2
0e3011aCHOCTH
Kocmernueckue u bubnuoreka
g9  Mapbromepubie 1 22052025 ~ DOK
CpejcTBa. https://m.edso
BrrroBas xumus 0.ru/da42d5a9
Xumus B
CTPOMUTEIILCTBE. bubnuoreka
10 Baxwneiimue HOK
0 CTPOMTEIBHBIE U 1 23.05.2025 https://m.edso
KOHCTPYKIIMOHHBIC 0.ru/61e69003
MaTepuabl
Xumus B
CEITLCKOM bubnuoreka
10 XO3SHUCTBE. HOK
1 OpraHudecKue u 1 26.05.2025 https://m.edso
MHUHEpaJIbHbIC 0.ru/fd39587d
yaoOpeHus
Cucremaruzanus u bubmorexa
10 HOK
2 Sg;g;eﬁsiem 1 29.05.2025 https://m.edso
0.ru/db979c70
OBIIEE
KOJIMYECTBO
YACOBIIO 102

[TPOI'PAMME
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

O.C.I'abpuensia, A.C.I'y3eit yueOnuk "Xumus" 10k, 11 ki

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

"[Toypounsie pazpadotku o xumun" O.C.I'abpuensu, A.C.I'y3ei



