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HOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamMma mo XMMHH Ha ypOBHE CpeqHero oomiero obpa3zoBaHusi pazpaborana
Ha ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoii
@enepanun», TpeOOBaHWN K pe3ylbTaTaM OCBOEHHsS (eaepalbHON  00pa3oBaTEIbHOM
nporpaMmbl cpeanero oomero oopazoBanusi(@OIl COO), npeacraBineHHbIX B PDenepanbHOM
rocyfgapctBeHHOM oOpazoBarenbHoM cTangapte COO, c¢ yuérom Konuenuuu mnpenopaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHBIX opraHuzanusax Poccuiickorr deneparnmm,
peann3yoIMX OCHOBHBIE 00pa30BaTeIbHBIC TPOTPAMMEI, U OCHOBHBIX IMOJIOKEHHH «CTpaTeruu
pasButus BocnuTanusi B Poccuiickoil @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YIIyOJNEHHOTO W3YYEHHs] 3aHUMAeT BaXHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOOpa3oBanus yuammuxcs 10-11 xmaccoB. U3yuenme mnpenmera,
peamm3zyeMoe B YCIOBHUSX Au(QepeHIUpPOBaHHOTO, TPOGMIEHOTO OOYyYeHHs, TPH3BAHO
obecnieunTh 0O0I1E00pa30BaATEIbHYI0 M OOLIEKYJIBTYPHYIO MOJATOTOBKY BBITYCKHHUKOB HIKOJIBI,
HEOOXOMMYIO JIISl afanTalid X K OBICTPO MEHSIOIIMMCS YCIOBHSIM JKH3HM B COLIMyME, a
TaKKe JUIsl MPOJIOJDKEHHs oOydeHuss B OpraHuzalusx Npo¢ecCHOHAIbHOro oOpa3oBaHMs, B
KOTOPBIX XUMHUS SIBIISIETCS OJJTHOHM M3 MPHOPUTETHBIX TUCIIHILINH.

B mnporpamMe mo XWMUM Ha3zHAuYEHHE TpeaAMeTa «XUMUS» TOIydaeT MOJPOOHYIO
MHTEPIpETAIMI0 B COOTBETCTBUM C OcHOBomosaratomumu mnonoxenusmu PrOC COO o
B3aMMOO0OYCIIOBJIEHHOCTH LieJIeH, coepKaHus, pe3ylnbTaToB 00y4eHHsI U TpeOOBaHUI K YPOBHIO
MOJTOTOBKH  BBITYCKHUKOB. CBHIETEIHCTBOM TOMY SIBIISTFOTCSI CIICIYIOIINE BBITIOTHIEMBIC
POrpamMMOi 10 XUMHH (PYHKIIHU:

¢ UHPOPMAMOHHO-METOIMYECKasl, pealn3anus KOTOpPOH oOecrednBaeT MOJIyYeHHE
NPEJCTAaBICHUS O LIENAX, COJEpXaHWM, OOIIel cTpaTeruu oOydeHHs, BOCHUTAHUSA U
pa3BUTHS 00YYaIOLINXCS CPEICTBAMU MpEAMETa, U3y4aeMoro B paMKax KOHKPETHOIO
npohus;

® OpraHM3alMOHHO-IUIAHUPYIOILAs, KOTOpas  TpeAyCcMaTpuBaeT  OIpelesIeHHE:
IPUHLUIOB  CTPYKTYpHUPOBaHMs M  MOCJIEJOBAaTEIBHOCTH H3Y4EHHUs  y4yeOHOTo
MaTepualla, KOJMYECTBEHHBIX M KadeCTBEHHBIX €ro XapaKTepUCTHK; IMOAXOJO0B K
(OpPMUPOBAHUIO COJEPKATEIBHON OCHOBBI KOHTPOJII M OLIEHKM O0Opa30BaTEJIbHBIX
JOCTIDKEHUM O0O0ydaromuxcss B paMKax HUTOroBOM arrectauuu B (OpMe €IUHOro
roCyJapCTBEHHOT'0 3K3aMEHa 110 XUMUHU.

[Iporpamma [yt yriryOE€HHOTO U3Y4EHUS] XUMHHU:

® YCTaHABJIMBACT MHBAPUAHTHOE IPEAMETHOE COJAEpKaHHue, 0043aTeNbHOE A U3yUSHHUS
B paMKax  OTIEJIbHBIX  MNpoduied, MpeaycMaTpuBaeT  paclpelesieHue U
CTPYKTYpPUPOBAHHUE €ro IO KJIAcCaM, OCHOBHBIM COJEP)KaTENIbHBIM JIMHUSAM/pa3jiesiaMm
Kypca;

e aéT NMpUMEpPHOE pacrpeseieHue yueOHOro BpeMeHH, PEeKOMEHIyeMOro Al U3y4eHHs
OTJICJIbHBIX TEM;

e [QpeylaraeT NPUMEPHYIO I0CJIEA0BAaTENbHOCT, M3Y4YEHUs Yy4yeOHOro Mmarepuana c
y4€TOM JIOTUKH OCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBSI3€Hi;

e aéT METOAMYECKYI0 MHTEpIpeTaluio Iejaed W 3ahad H3ydeHUs IpeaMeTa Ha
yriIyOn€HHOM YpOBHE C Y4ETOM COBPEMEHHBIX NPHOPUTETOB B CHCTEME CPEIHEro
oOmiero oO6pa3oBaHusi, COJAEPKATEIBHON XapaKTePUCTUKU IIAHUPYEMBIX Pe3yJIbTaToOB
OCBOEHMSI OCHOBHOH 00pa30BaTeNIbHOM MPOTpaMMBbl CpeAHEro oouero oOpa3oBaHUsS
(IMYHOCTHBIX, METAIPEIMETHBIX, IPEIMETHBIX), a TaKXkKe C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABaTeIbHBIX JEHCTBUI OO0YdYarolIerocss IO OCBOEHHUIO COJEp KaHUs
npeaMera.

I[lo BceM Ha3BaHHBIM TO3MIUSAM B NpOorpaMMe IO XUMHHM MpPEIyCMOTpeHa

IPEEMCTBEHHOCTh C OOy4YeHHEM XHMHUU Ha YpPOBHE OCHOBHOro o0mero oOpa3oBaHus. 3a



mpelenaMi  yCTAaHOBJICHHOW MPOrpaMMON 1O XUMHUHM  00s3aTeNbHOW  (MHBapUaHTHOMN)
COCTaBJIIONICH cofepKaHusl yueOHOTO IpeaMeTa «XUMHUsD» 0CTaéTcs BO3MOYKHOCTD BBIOOPA €ro
BApUATUBHOW COCTABJISIIOIIEH, KOTOpas I0JIKHA ONPEAEIATHCS B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO MpouiIs 00ydeHusl.

B cootBerctBUM ¢ koHuentyaidbHbIMU mojoxkeHusMu PIOC COO o HazHAueHUH
peaMeToB 0a30BOTO U yriyOIEHHOTO YpOBHEH B cucteme MU depeHIIMPOBAHHOTO 00yYeHHS Ha
YpOBHE cpeliHero oO1iero o0pa3oBaHusi XUMHUS HA YPOBHE YriayOJEHHOIO M3y4yEHUs HaIpaBJIEH
Ha peaju3alui0 IPEEMCTBEHHOCTH C MOCIEAYIOUIUM 3TallOM IOJIyYE€HUS XHUMHUYECKOTO
oOpa3oBaHus B paMKax W3YYEHHs CIEIHUATBHBIX €CTECTBEHHO-HAYyYHBIX M XUMHUYECKUX
JUCLMIUIMH B By3aX U OpraHU3alUsaX CpeHero rnpodeccuoHalbHOTO 00pa3oBanus. B aToil cBs3u
U3y4YEeHHUE TIpeAMeTa «XUMHUS» OpPUEHTHUPOBAHO NPEUMYILIECTBEHHO Ha pACUIUPEHUE U
YIIIyOJICHHE TEOPETHUUYECKOM W TMPAKTHYECKON TMMOJATOTOBKH OOYYArOIIMXCS, BBIOPABIIUX
onpenenéHHbI npopuib 00y4eHUs, B TOM YHUCIIE C MEPCHEKTUBOM MOCIEAYIOMIETO MOTyYSHUS
XMMHMUYECKOTO 00pa30BaHMs B OpraHu3alusax npodeccuonanbHoro oopazosanus. Hapsny ¢ atum,
B cBere TpeboBanuiik ®I'OC COO Kk miuaHUpyeMbIM pe3ylibTaTaM OCBOCHHS (eaepaabHON
00pa3zoBaTeIbHON MPOTpaMMBI CpeHEro O0IIero oOpa3oBaHUsI M3YyUeHUE MpeameTa «XUMUs»
OPUEHTHPOBAHO TAK)KE HA PELIEHUE 33a4 BOCIUTAHUS U COLIMAIBLHOTO Pa3BUTHS 00yUaroluXxcs,
Ha (OPMHUPOBAHHE Y HUX OOIIEUHTEINIEKTYaIbHBIX YMEHUN, YMEHUHN pallMOHaIU3aIH y4eOHOTOo
Tpyna ©  OOOOMmMEHHBIX CIMOCOO0OB  AEATEIBHOCTH, WMEIOMNX  MEXKIUCIUILUIMHAPHBIH,
HAJIMPEIMETHBIN XapakTep.

CocrapnsromiMu  nipeiMeTa «XUMHUS» HAa YpPOBHE YIIyOJNEHHOTO M3Y4YEHMs SIBIISIOTCS
yriyonéHubie Kypchl — «Opranudeckas xumus» U «OOmas u Heopranudeckas xumus». [Ipu
OTIpeJIeNIeHUU TOJIX0J0B K OTOOPY M CTPYKTYpHOW OpraHM3alliy COJIEpXaHHUsl 3THX KypCOB B
mporpaMMe 1Mo XUMHUH 3a OCHOBY MpUHATH nojioxkeHuss ®I'OC COO o paznuuusx 6a30Boro u
yray0nE€HHOTO YPOBHEH U3ydeHHsI TPEAMETA.

OcHoBy conepxaHusi KypcoB «Opranuyeckass xumus» u «OOmas U HeopraHuyeckas
XUMHUSD» COCTABJISIET COBOKYITHOCTh MPEIMETHBIX 3HAHUI M YMEHUH, OTHOCSIIUXCS K 6a30BOMY
YPOBHIO M3y4€HHUS MpeaMeTa. JTa CUCTeMa 3HaHUM MMOJIydaeT OMNpENeIEHHOE TEOPEeTUUECKOe
JIOTIOJTHEHHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  OonblIuii  00BEM
(dakronoruueckoro mMarepuana. Tak, Ha yriyOn€HHOM YpOBHE HM3Yy4eHHUs IpeaMera olecrieueHa
BO3MOXHOCTh 3HAYUTEIILHOTO YBEJIMYEHUs O00bEMa 3HAHUW O XUMHUYECKHX OJJIEMEHTax H
CBOMCTBaxX UX COCJAMHEHUN Ha OCHOBE PACIIUPEHHs U YriyOJIeHUs MPEACTaBICHUI O CTPOCHUH
BEIIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHMs peaklidii, pacCMaTpUBAaEMBbIX C
TOYKH 3PEHUSI XUMUUYECKOW KUHETUKU U TePMOJAUHAMUKHU. V3ydeHne nepuoauieckoro 3akoHa u
[leproguueckoid  CHCTEMBl XUMHUYECKMX  DJEMEHTOB  0a3upyercss Ha  COBPEMEHHBIX
KBaHTOBOMEXaHWYECKUX MPEACTABICHUSIX O CTPOCHUH aToMa. XMMHUYECKast CBSI3b OOBACHSACTCS C
TOYKHU 3PEHHUS] SHEPreTHYEeCKUX W3MEHEHHMH mpu e€ oO0pa3oBaHHWU U pa3pyLUICHUH, a TaKkKe C
TOYKM 3pEHUsT MeXaHHU3MOB €€ oOpazoBaHusa. VI3ydeHwe THUIOB peakuil JOMOJHAETCS
(dbopMHpoBaHHEM MpeACTaBICHUN 00 JIEKTPOXUMUYECKUX MPOIECCaX U IIEKTPOIU3E PACIIIIABOB
U pacTBOpPOB BelIecTB. B Kypce opraHmdyeckod XUMHH TpPU PACCMOTPEHHH PEaKIIMOHHOU
CIOCOOHOCTH COeIMHEHUH ynenseTcss oco0oe BHUMaHUE BOMPOcaM 00 AJIEKTPOHHBIX P deKTax,
0 B3aMMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIUi.

Oco6oe 3HaueHue UMeeT TO, YTO Ha COJIepKaHHe KYpCOB XHUMHH YIIyOJIEHHOTO YPOBHS
U3yUYeHHs Ui KJIACCOB OMpeaenéHHOro mpoduis (IJIaBHBIM 00pa3oM Ha HX CTPYKTYpy H
XapakTep JOMOJHEHUH K 0o01Iel cucTeMe NMpeIMEeTHbIX 3HaHW) OKa3bIBAIOT BIMSHUE CMEXHbIE
npeametsl. Tak, Hampumep, B COJEpXKaHUU MpeAMeTa s KIacCOB XHMHUKO-(U3NYECKOTO
npo¢uis GoJbloe 3HaYeHHE OyAyT MMETh 3JIEMEHTHl y4eOHOro Marepuana Mo ooume XumMum.
[Ipu u3yueHuM mnpeaMeTa B JAHHOM Ciydae akleHT Oynaer chenaH Ha OOIIHOCTh METOOB
MO03HAaHHUA, OOIIHOCTh 3aKOHOB M TEOPUIl B XUMHUM U B (PU3HKE: aTOMHO-MOJICKYJISIpHAs TEOPHS
(MonekynspHas Teopusi B (DU3MKE), 3aKOHBl COXPAaHEHUS MacChl W DHEPruH, 3aKOHbI
TEPMOIMHAMMKH, DJIEKTPOJIN3a, IPEACTABIEHUS O CTPOEHUH BELLIECTB U IPYTOE.



B 10 e BpeMs B cofepiKaHUM MpeaAMeTa sl KIIACCOB XMMMKO-OHOIOTHYECKOTO PO IS
OomnbpIIMid yAETbHBIA Bec OyIeT MMETh OpraHuyeckas XuMus. B 3Tom ciiydae mpenocTaBlisieTcs
BO3MOJKHOCTB JJIs1 00jiee 00CTOATEIBHOTO PAaCCMOTPEHHSI XUMUYECKOM OpraHU3aluy KISTKH KaK
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K MpPUMEpPY, TaKue CTPYKTYpHBIC
KOMIIOHEHTBI, KaK JHUMUAbI, O€JIKH, YIJIeBOJbl, HYKJIEHHOBBIE KHCIOTHI U japyrue. Ilpu stom
3HaHUSA O COCTaBE M CBOMCTBAx IPEACTABUTEIECH OCHOBHBIX KJIACCOB OPraHMYECKUX BELIECTB
CITy’KaT OCHOBOM JUIS U3y4EHHSI CYLITHOCTH MPOLECCOB (POTOCUHTE3A, TBIXaHUS, IUIIICBAPEHHSL.

B muane ¢opMupoBaHUS OCHOB HAyYHOTO MHUPOBO33PEHHUS, OCBOCHHS OOIIEHAYYHBIX
METOJIOB MTO3HAHUS U OTBITA MPAKTHYECKOTO MPUMEHEHHUSI HAYYHBIX 3HAHUW U3ydEHUE MpeaMeTa
«XUMHS» Ha YriayOJE€HHOM YPOBHE OCHOBAHO Ha MEXIIPEAMETHBIX CBA3SIX C Yy4eOHBIMU
IpeaMeTaMu, BXOISIIMMHU B COCTaB MPEIMETHBIX obnactel «EcTecTBeHHO-HAayYHbIE TIPEMETHI»,
«MaremaTuka U HHpopMaTHKa» U «Pycckuil SI3bIK U IUTEpaTypay.

[Ipn usydeHun ydyeOHOro mpeamera «XUMHS» Ha YIIIyOJEHHOM YpOBHE Takke, Kak Ha
YpOBHE OCHOBHOTO U CpeaHero ooOmero oOpa3oBaHus (Ha 0a30BOM ypOBHE), 3aaaueit
MIEPBOCTENIEHHON 3HAYMMOCTHU sIBisieTcss (OpMHUpPOBaHME OCHOB HAyKHM XHUMHH Kak oOnactu
COBPEMEHHOTO €CTECTBO3HAHHUs, IPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa MW OJHOI0 W3
KOMITOHEHTOB MHMPOBOW KyJbTYphl. PelieHue 3Toil 3agaun Ha yriiyOJEHHOM YpOBHE HU3Y4EHHUS
IpeAMeTa IPEIIoaraeT peain3auuio TaKuX HeIeH, Kak:

e (opmupoBaHuE NPEICTABICHUN: O MAaTEPUATHLHOM €IMHCTBE MHUpPA, 3aKOHOMEPHOCTSIX

Y M03HAaBAEMOCTH SIBJICHUN MPHUPOJIbI, 0 MECTE XUMUU B CUCTEME €CTECTBEHHBIX HAayK U
e€ Beayliel poiu B 0OecredyeHNH YCTOMYMBOTO PAa3BUTHUS YEIOBEUYECTBA: B PEIICHUU
po0ieM SKOJIOTHYECKOM, PHEPreTHYecKOW W MUIIEeBOW Oe30MacHOCTH, B Pa3BUTHH
MEIUIIUHBI, CO3JJaHUM HOBBIX MAaTEpPHANIOB, HOBBIX HWCTOYHUKOB DHEPrUHU, B
obecrieyeHnn palMOHAIBHOTO MIPUPOIOTIOIb30BAHMS, B (dbopMUpoBaHUU
MHPOBO33PEHHUS U 00IIeN KyJIbTYyphl UEJIOBEKA, a TAKkKe IKOJIOTUYECKH 0O0CHOBAHHOTO
OTHOILEHHUS K CBOEMY 3/I0POBBIO U IIPUPOTHOM CpELE;

e OCBOCHHME CHCTEMbl 3HAHHH, JIGKAIIMX B OCHOBE XHMHYECKOM COCTaBIISIOIICH
€CTECTBEHHO-HAYyYHON KapTUHBI MHpa: (PYHIAMEHTAIbHBIX TOHATUH, 3aKOHOB U
TEOPUN XUMHH, COBPEMEHHBIX IPEACTABICHHM O CTPOEHHWM BEIECTBA HA DPAa3HBIX
YPOBHSIX — ATOMHOM, HMOHHO-MOJIEKYJISIPHOM, HaJMOJIEKYJISIPHOM, 0
TEPMOJAVNHAMUYECKUX M KHUHETHYECKUX 3aKOHOMEPHOCTAX IPOTEKAHUS XUMHYECKHX
peakiuii, 0 XMMHUYECKOM PaBHOBECHH, PACTBOPAX M JUCIIEPCHBIX CUCTEMaX, 00 00X
Hay4HbIX PUHIUIAX XUMUYECKOTO IPOU3BO/ICTBA;

e (QopmupoBaHue y O0OYYaIOIIUXCS OCO3HAHHOIO MOHMMAaHHS BOCTPEOOBAHHOCTH
CUCTEMHBIX XHMHUYECKUX 3HaHUH Ui OOBSCHEHHS KIIOUEBBIX HJeH U mpobiem
COBPEMEHHOW XUMUU, A5 OOBSCHEHHS M TMPOTHO3UPOBAHUS SIBICHUM, HMMEIOIINX
€CTECTBEHHO-HAY4YHYI0 MPHUPOAY; TPAMOTHOTO pEIICHHUS MpoOsieM, CBS3aHHBIX C
XUMUEH, TMPOTHO3UPOBAHUS, AaHAIW3a M OLEHKH C [MO3ULMA 3KOJOTMYECKOU
0€30MacHOCTH TOCTEACTBUI OBITOBOI M MPOU3BOJCTBEHHOM AEATEIHLHOCTH YEIIOBEKA,
CBA3aHHOM C XHMMHYECKHM TPOU3BOACTBOM, HCIOJIb30BAHUEM M TMepepaboTKoi
BEILIECTB;

e yrioyOieHHe TPEACTaBICHUNW O HAyYHBIX METOJax IIO3HAHUSA, HEOOXOJWMBIX s
MpUOOpETEeHUsI YMEHUN OPUEHTHUPOBATHCSA B MUPE BEIIECTB U OOBSICHEHUS XUMHUYECKUX
SIBJICHUM, HWMEIIIUX MECTO B TNPUPOJE, B MPAKTUUYECKOM JESATEIBHOCTH H
MOBCEAHEBHOW KU3HU.

B mnane peanu3zanuu TEpPBOOYEPEAHBIX BOCHUTATENBHBIX M Pa3BUBAKOIIMX (QYHKIUN
L[EJIOCTHOM CHUCTEMBI CpelHEero oOIero o0pa3oBaHUs MPH M3YYEHHH MpeaMeTa «XUMHUS» Ha
yri1yOJa€HHOM YpOBHE 0COOYIO aKTyalbHOCTh MPHOOPETAIOT TAKHE LENIN U 3a/1a4H, KaK:

® BOCINUTaHUE YOEKAEHHOCTH B TO3HABACMOCTH SIBIICHUN TMPHPOMBI, YBAKEHUS K
MpoliecCy TBOpYECTBa B 0O0JACTH TEOPETUUYECKHX W MPUKIAJHBIX HCCIEAOBAHUNA B



XUMHH, POPMUPOBAHUE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUA HAYKU,

® pa3BUTHE MOTHBAIMHK K OOYYCHUIO U MO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO H
CaMOBOCTIMUTAaHHIO HA OCHOBE YCBOCHHSI OOIIEYEIOBEUECKIX IICHHOCTEH;

® PpPa3BUTHC IIO3HABATCIIbHBIX HHTCPCCOB, HHTCJJICKTYAJIbHBIX n TBOPYCCKUX
CrocoOHOCTEH 00ydJaromuxcs, (GopMHpPOBAaHUE y HUX CO3HATEIILHOTO OTHOIICHHUS K
caMo00pa30BaHUI0 M HEMPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCHEIIHOM
podecCHOHAIEHON M OOIIEeCTBEHHOW JEATEIHPHOCTH, OTBETCTBEHHOTO OTHOIICHHUS K
CBOEMY 3/I0pPOBbIO M IOTPEOHOCTH B 37J0POBOM 00pa3e KU3HU;

e (dopMupoBaHHE yMEHHI M HaBBIKOB Pa3yMHOTO IPHPOJIONOIB30BAHMS, Pa3BUTHE
9KOJIOTUYECKOM  KYJIbTYpbl, = IpPUOOpETeHHE  OmbiTa  OOIIECTBEHHO-TIOJIE3HOM
3KOJIOTUYECKOU €SI TENBHOCTH.

OO6miee 9MCIO YacoB, MPEAYCMOTPEHHBIX IJIs M3YYEHHS XUMUU Ha YIUIYOJICHHOM YpPOBHE
cpennero oOmiero obpaszoBanusi, cocrapiser 204 gacoB: B 10 kmacce — 102 gaca (3 4gaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYECKO XUMHUHM.

[IpenmMer W 3HaYeHHE OPraHUYECKOW XMMMH, MPEJICTaBICHME O MHOrooopasuu
OPraHU4YeCKUX COCTUMHECHUMU.

DJNEeKTPOHHOE CTPOCHHE aToMa YIJepoJa: OCHOBHOE W BO30YXIEHHOE COCTOSHUS.
BanenTtHble BO3MOKHOCTH atoMma yriepoa. XUMUYecKasl CBsI3b B OPraHUYECKUX COEIUHEHUSX.
Tunsl rubpuau3anuu aTOMHBIX opOuTaneil yriepoaa. MexaHusmbl 0Opa3oBaHMsI KOBaJIEHTHOM
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). THUIbl epekppIBaHUsI aTOMHBIX OpOUTanei, o- u
n-cBsizu. OnuHapHas, ABOMHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBs3ell B MOJEKyJIax
oprannyeckux BeniecTB. [loHsTHe 0 cBOOOHOM paaukaie, Hykiaeoduse u deKTpodue.

Teopuss cTpoeHMsT OpraHu4ecKkux coeauHeHnd A.M. byriepoBa U COBpPEMEHHBIE
MIPEJICTaBJICHMS O CTPYKTYPE MOJIEKYI. 3HaUeHHE TEOPUH CTPOCHUSI OPTraHUYECKUX COEANHEHUN.
MounekynspHele U CTpYKTypHble (opMyiabl. CTpykTypHble (QOpMYNbl pa3WYHBIX BHJIOB:
pa3BépHyTas, COKpaml€HHas, ckenerHas. M3omepus. Bunabl wu3omepun: CTpyKTypHas,
MIPOCTPAHCTBEHHAA. JJEKTPOHHBbIE JPQPEKThl B MOJIEKYJIaX OPraHUYECKUX COEIMHEHUN
(MHIYKTUBHBIN 1 Me30MepPHBI 3 eKTsl).

[IpencraBnenue o kiaccuukanuu opraHuIecKux BemecTs. [loHsTHE 0 QYHKIIMOHATBLHOM
rpynmne. 'omonorus. 'omonoruueckue psapl. CucremMaruyeckass HOMEHKIATYpa OpraHMYecKUX
coequaennit (IUPAC) u TpuBnaibHbIe Ha3BaHHUS OTICIBHBIX MPEICTABUTEIICH.

OcobenHoctn W Kiaccuukanus  OpraHuyeckux  peakuuid.  OKUCIUTEIBHO-
BOCCTAHOBMTENbHBIE PEAKIIUU B OPraHUUECKONH XUMUH.

OKcIepUMEHTANIbHBIE METObl M3Y4YEHHUS BELECTB U UX IPEBPALICHUN: 03HAKOMJICHHE C
oOpa3liaMu OpraHMYeCKUX BEIIECTB U MaTepHUalaMu Ha MX OCHOBE, OMBITHI 110 IMPEBPAILECHUIO
OpPraHWYECKUX BEIIECTB TNpH HarpeBaHuu (IJIaBJieHWe, OOYIJIMBaHUE W  TOPEHHE),
KOHCTPYUPOBaHUE MOJIEJIeN MOJIEKY]l OPraHUYECKHUX BEIECTB.

YrieBoaopoabl.

Aunkanbl. ['omosnoruueckuil psj aiakaHoB, oOmas (GopMmyna, HOMEHKIATypa U U30Mepus.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOCHUE MOJEKYN aJIKaHOB, SP>-THOPHMAM3aIUs aTOMHBIX
opburaneit yriaeposa, 6-cBa3b. OU3MuECKUe CBOMCTBA AJIKAHOB.

XUMHUYECKUE CBOMCTBA AJIKAHOB: PEaKLUH 3aMEIIECHUs, U30MEepU3alluK, JeTUAPUPOBAHNS,
UUKIM3allUK, [UPOJIM3a, KpekuHra, ropenus. IlpencraBieHne o MexaHM3Me peakuui
paluKaNIbHOIO 3aMEILEeHHS.

Haxoxnenue B npuposae. CriocoObl NOJIy4eHUs] U IPUMEHEHUE aJTKaHOB.

Huknoankansl. O6mas dopmyna, HOMEHKIAaTypa U nzomepus. OCOOEHHOCTH CTPOCHUS U
XMUMHYECKUX CBOWCTB MajblX (LHUKJIONPOMNAH, IUKIOO0yTaH) ¥ OOBIYHBIX (LMKIOMEHTaH,
LUKJIOreKCcaH) MUKJI0oaaKaHOB. CriocoObl MOMy4eHHs ¥ IPUMEHEHNE [IUKIIOATKAHOB.

Aunkensl. ['omonoruueckuii psi ankeHos, obmas GopMysa, HOMEHKIATypa. DJIEKTPOHHOE
¥ TIPOCTPAaHCTBEHHOE CTPOEHHE MOJIEKYJ alKEHOB, SP’-rHOpUM3alMs aTOMHBIX opOuTaneif
yriaepoja, 6- u m-cBsi3u. CTPYKTypHasi U reoMeTpuueckas (1uc-tpaHc-) msomepus. Ousnueckue
CBOMCTBA QJKEHOB. XHMHYECKHE CBOMCTBA: PEAKUMM NPHUCOCAVHEHHSA, 3aMEIIECHHUA B O-
MIOJIOKEHUE TIpU JBOMHON CBS3M, NOJIMMEpH3aluu M okucieHus. lIpaBuno MapkoBHUKOBa.
KagecTBeHHBIE peakuy Ha ABOIHYIO CBsI3b. CIOCOOB! NOTYYEHUS M IPUMEHEHHUE AIKEHOB.

Ankamuensl.  Krnaccupukanuss — ankagueHoB  (CONPsDKEHHBIE,  M30JMPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTHM  AJIEKTPOHHOIO  CTPOCHHMS U XMUMHMYECKHMX CBOMCTB
CONpsDKEHHBIX IueHOB, 1,2- u 1,4-npucoenunenue. [lommmepusanus CONpsKEHHBIX AMEHOB.
CrniocoObl mosryyeHHs 1 IPUMEHEHHE alIKaEeHOB.



Ankunbl. I'omMonorndeckuil psifi amkWHOB, o0mas ¢popmyna, HOMEHKIATYpa U H30MEpHUs.
DNEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYNl AJIKMHOB, SP-rMOpUAM3AIMS aTOMHBIX
opOutaneit yriepoma. PuznyecKkue CBONCTBA AJIKWHOB. XHMHUYECKHE CBOWCTBA: PEAKIUU
IIPUCOEUHEHMS], AUMEPU3aLlUd U TPUMEpU3aLUU, OKUciaeHus. KucioTHble CBOMCTBA alKMHOB,
HMMEIOLUX KOHIEBYIO TPOMHYIO CBA3b. KauecTBeHHbIE peakluu Ha TPOHHYIO CBs3b. CrocoObl
MIOJIy4€HUS U IPUMEHEHUE AJIKUHOB.

ApomMarudeckue yriieBoJopo/bl (apeHsl). 'omonorudeckuii psaj apeHos, oodmas popmyia,
HOMEHKJIATypa U U30MepHsl. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl O€H30J1a.
@du3nuecKkue CBOWCTBA apeHOB. XHWMHUYECKHE CBOMCTBAa OEH30JIa M €r0 TOMOJIOTOB: PEaKIUU
3aMeleHuss B OEH30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM paJuKalle, pPeakUHUU NPUCOEIUHEHUS,
OKHCJIEHHE TOMOJIOroB OeH3ona. [IpeacraBienue 00 opueHTHPYIOLEM JAEHCTBUM 3aMECTUTENEH
B OEH30JIbHOM KOJIblI€ Ha MPHUMEpPE AJKWIBHBIX PaMKaIOB, KapOOKCUIBLHOW, TMIPOKCUIBHOM,
aMUHO- M HUTPOTPYIIbI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB CTHUpOJIA.
[Tomumepuzanuss  crtupona. CnocoObl  MOJydeHUSs M NPUMEHEHHE  apoOMaTHYECKHX
YIJ1€BOJOPOJIOB.

[Ipupoausiii ras. Ilonyrusle HedTsHbIEe Ta3bl. Hed1h 1 €€ mpoucxoxaenue. KameHHsli
yroiab U MPOIOYKThl ero mnepepadoTku. CrnocoObl nepepabOTKH HEPTH: MEePeroHka, KPEeKHHT
(TepMuyeckuil, kaTalnuTudeckuii), pudopMunr, nuponus. [Ipoaykrel nepepaboTku HedTH, UX
MIPUMEHEHHE B TPOMBILIJICHHOCTH U B OBITY.

I'enernueckas cBs3b MEXIY Pa3IMYHBIMU KJIACCAMH YTJIEBOJAOPOIOB.

DNEeKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJHBIX YIJIEBOJOPOAOB. Peakiuu 3amenieHus
rajJloreHa Ha TUAPOKCOTPYNNY, HUTPOTPYIIYy, LHUaHOTPyIHmy, amuHorpymmy. JlelictBue Ha
raJIOTEHIIPOU3BOJIHBIE  BOJHOTO M CHMPTOBOrO  pacTBopa miEnoud. BzaumopeiicTBue
JUTAJIOT€HAIIKAHOB ¢ MarHueM U LUHKOM. IloHsATHE O MeTayuioopraHMYecKUX COEAMHEHUSX.
Hcnonp3oBaHue TralOT€HIPOU3BOIHBIX YIJIEBOJAOPOJOB B OBITY, TEXHUKE M IPH CHUHTE3€
OpPraHUYECKUX BEIIECTB.

OKCIIepUMEHTANIbHbIE METOAbl M3Y4EHHUs BEIIECTB M HUX NPEBpAIICHUN: H3ydeHUe
(M3UYECKUX  CBOWMCTB  YIJIE€BOJOPOJAOB  (PacTBOPUMOCTH),  KAueCTBEHHBIX  pEaKIHil
YTJIEBOJIOPOJIOB Pa3IMYHBIX KiIaccoB (oOecrBeunBaHUE OPOMHOW WJIM MOJHOM BOJIBI, PacTBOpa
[IepMaHraHaTa Kajus, B3aUMOJEHCTBHE alleTUIeHa C aMMHAYHbIM pacTBOPOM OKCHJa
cepeOpa(l)), xauecTBeHHOE OOHAPYKEHHUE yriiepoia M BOJOPOJA B OPraHMYECKUX BELIECTBAX,
[IOJIydeHHEe ITUJICHa U H3Y4YE€HUE €ro CBOWCTB, O3HaKoMmileHHe C KoJulekuusmu «Hedts» u
«Yromb», ¢ oOpa3namu IjgacTMacc, KaydyKoB M PE3HHbBI, MOJCIUPOBAHHE MOJIEKYI
YIJ1€BOJOPOJIOB U FaJIOT€HIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kucsiopoacoaep:kamue opranudeckue coeJuHeHNs.

[IpenensHble omHOaToMHble cnupThl. CTpoeHHME MOJEKYNl (Ha IpUMEpe MeTaHoJa U
sTanosa). ['omonoruueckuii psj, odmas Gpopmysa, U3oMepus, HOMEHKIATypa U Kilaccupukanus.
@dusnuecKkue CBOWCTBA MPEAEIbHBIX OJHOATOMHBIX CHUPTOB. BOJOpoJHbIE CBSI3U MEXIY
MOJIEKyJaMH CHMPTOB. XHMHUYECKME CBOWCTBA: peaKUMM 3aMEIleHHs, JAerujaparanui,
OKHCJICHHs], B3aUMO/ICHICTBHE C OPIraHUYECKUMHU U HEOpraHUYecKUMHU kuciaotamu. KauecTBenHas
peakuus Ha OJHOATOMHbIE CHHUPTHI. JlelicTBUE 3TaHOJAa U METaHOJa Ha OpraHM3M YeJIOBeKa.
CrniocoObl mosryyeHHs 1 IPUMEHEHHE OJTHOATOMHBIX CITUPTOB.

IIpocTsie 3¢upsl, HOMEHKIaTypa U uzomepusi. OcOOEHHOCTH (PU3NYECKUX U XUMHUYECKUX
CBONCTB.

MHOroaTOMHBIE CHOUPTHl — ATHJIEHIVIMKOIb M INMLepuH. dusndeckue M XUMHYECKHE
CBOMCTBA: pEaKkUUU 3aMEIIECHMs, B3aUMOACHWCTBHE C OPraHUYECKMMHM U HEOPTaHUYECKUMU
KHCIIOTAMHM, KaYeCTBEHHAsl peaklys Ha MHOrOAaTOMHbIE cnupThl. lIpencraBieHne o MexaHusme
peakuuii HykieopuibHOTrO 3aMerienus. JleiicTBre Ha opranu3M 4enoBeka. CriocoObl OTydeHUs
U IPUMEHEHNE MHOTOATOMHBIX CIIMPTOB.

®enou. CTpoeHue MOJIEKYIbl, B3aUMHOE BJIMSHUE THIPOKCOTPYIIIBI M OEH30IBHOTO S/pa.
®dusnueckue cpoiicTBa (peHosma. OcOOEHHOCTH XMMHUYECKUX CBOMCTB (eHosa. KauecTBeHHBIE



peakiuu Ha Qeron. ToxcuyHocTh ¢eHona. CrocoObl TMOMy4YeHHs U TpUMEHeHHne (eHoa.
®enonopmanbaeTUAHAS CMOJIA.

KapOoHunpHBIE COEAMHEHUS — QIBJIETUABl M KETOHBL JJEKTPOHHOE CTPOCHHE
KapOOHMIBHOU rpymmbl. ['oMoJorHyYeckue psAasl ambAerHI0B M KETOHOB, oO0mas Qopmyna,
n3oMepus U HOMeHKiIarypa. Du3znyeckue CBOWCTBA AJBJAECTHIOB W KETOHOB. XUMHUYECKHE
CBOMCTBA aJIbJETHJIOB U KETOHOB: peakuuu mpucoequHeHus. OKHUCIIEHUE albJeruioB,
KAayeCTBEHHbIE PEaKIMM Ha anbjaerujipl. CrocoObl IMOJIy4EHUS M NPUMEHEHHE ajlbJAETUJ0B U
KETOHOB.

OAHOOCHOBHBIE Tpe/eNibHbIE KapOOHOBbIE KHUCIOTHI. OCOOEHHOCTH CTPOEHHUS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepuss m HoMeHKiarypa. Du3ndeckue CBONCTBA OJHOOCHOBHBIX
IpeeNbHbIX KapOOHOBBIX KHUCIOT. BojoponHbie CBA3M MEXIy MOJIEKyJaMU KapOOHOBBIX
KUCIOT. XUMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOICTBa, peakuus 3TepuduKaluM, peakiuu C
YY4aCTHEM YTJIEBOJIOPOIHOTO panukana. OCOOEHHOCTH CBOMCTB MypaBbUHOMN KUCIIOTHI. [loHsTHE
O MPOU3BOJHBIX KAPOOHOBBIX KHUCIOT — CIOXKHBIX 3pupax. MHOroobpazue kapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpPENEIbHBIX U apOMaTHUECKUX KapOOHOBBIX KHUCIIOT, TUKapOOHOBBIX
KHUCJIOT, TUAPOKCUKApOOHOBBIX KucHoT. [IpeacraBurenu BbICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAs, NaJbMUTUHOBAS, OJICMHOBAs, JUHONEBAs, JUHONEH08As KUCIOThl. (CrocoObl
MOJIy4Y€HUs U IpUMEHEeHUe KapOOHOBBIX KHCIIOT.

Crnoxwusie 2¢upsl. ['oMonorudeckuii psia, odmas dopMmyna, U30Mepusi ¥ HOMEHKJIATypa.
OuU3NYECKUE U XUMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCJION U MIEJIOYHOM Cpelie.

Kupst. Ctpoenue, puznueckue ¥ XUMHYECKHUE CBOMCTBA KUPOB: TUIPOJIHU3 B KUCIOW U
uiesoyHoi cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPKALIUX OCTATKH HETPEAETbHBIX KUPHBIX
KUCHOT. JKupsl B IpUpoOIE.

MBLT4 KaK COJIM BBICHIMX KApOOHOBBIX KUCIIOT, UX MOIOIIIEE ICHCTBHUE.

OO6mrass xapakTtepucThKa yrieBoaoB. Kiaccudukamusi yrieBogoB (MOHO-, IU- U
nojmcaxapuabl). MoHOcaxapuabl: TJIOKO3a, (pyKTOo3a, Tajakro3a, pubo3a, ae30Kcupubo3a.
®du3nyeckue CBOMCTBA W HaxoxjaeHue B mnpupoge. DorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIIOKO3Bl:  PEaKlUUd C YYaCTUEM CHUPTOBBIX U aJNbACTUAHONW TIpYII, CIOUPTOBOE U
MOJIOYHOKHCTOe Opokenue. IlpuMeHeHue TIIOKO3bl, €€ 3HaUY€HHWE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuapl: caxapo3a, MajabTO3a U JakKTo3a. BoccraHaBinuBaiouie u
HEBOCCTaHABIMBAaWOIIKE aucaxapuisl. ['maponus nucaxapunoB. Haxoxzaenue B mpupoae u
npuMmeHenue. [lonucaxapuapl: Kpaxmall, INIMKOTeH W Heitojo3a. CTpoeHue MaKpOMOJIEKYI
KpaxMaja, TJUKOTeHa M 1ejultoo3bl. Du3nueckue CBOWCTBAa Kpaxmajia U  IEJUTIOJIO03BL
XUMHYEeCKHE CBOMCTBA Kpaxmala: THIpOJiU3, Ka4eCTBEHHAs pPeakius ¢ HOJA0M. XHUMHUYECKUE
CBOMCTBA LEJUTIOJO3bI: TUAPOIIN3, MOTy4YeHrue 3(upoB Lemnono3bl. [loHsTHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

DKCIepUMEHTAIbHBIE METObl M3YyYEHHS BEIIECTB U HMX IMPEBPAIlEHHI: pacTBOPHUMOCTH
pa3IMYHBIX CHUPTOB B BOJE, B3aMMOJCIHCTBHE 3TaHONA C HATPUEM, OKHUCIICHHE STHIIOBOTO
CupTa B ajbJETH] Ha PACKAICHHOW METHOW MPOBOJIOKE, OKUCICHHE ATUIJIOBOIO CIHpTa
JUXPOMATOM Kayus (BO3MOXKHO MCHOJB30BAaHUE BHUICOMATEPUANIOB), KAUECTBEHHBIE PEAKIIMK Ha
anpaerusl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxcumom meau(ll)), peakius rioumnepuna
¢ rugpokcusiom Meau(ll), xumudeckue cBOWCTBa pacTBOpa YKCYCHON KHUCJIOTHI, B3aUMO/IeHCTBUE
pacTBopa TIIItOKO3bl ¢ rujapokcuaom menu(ll), B3anmoneiicTBue Kpaxmasa ¢ MOJOM, pelIeHue
SKCIEPUMEHTANIbHBIX 3aJa4 1o TeMaM «CrupThl U (peHonb, «KapOboHoBble KUCIOTHI. ClI0KHBIE
3pUpBI».

A3oTcoaepKamye OpraHnyecKne CoeAMHeHusl.

AMHMHBI — OpraHM4eckde NpOM3BOJAHbIE aMMuaka. Kiaccudukanus  aMHHOB:
anupaTHUeCKe U apoMaTUYecKHe; MEpBUYHbIC, BTOPUYHbIE U TpeTUyHble. CTPOEHUE MOJIEKYII,
obmas Qopmyna, nzomepusi, HOMEHKIATypa U (pu3ndeckue cBoicTBa. XMMHUYECKOE CBOICTBa
ann(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA, aJIKWJIMPOBAHHUE, B3aUMOJAEHCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTOMN KHCA0TOM. COoMM aJKnIaMMOHUS.



AHUIUH — TIPeICTaBUTENIb aMUHOB apoMaTuyeckoro psjaa. Ctpoenue anwinHa. Bzaumuoe
BIIUSIHUE TPYIIIl aTOMOB B MOJIEKyne aHwInHA. OCOOEHHOCTH XMMHYECKUX CBOWCTB aHWIJIMHA.
KauectBennsie peaknmu Ha aHWinH. CrocoObl TONYYeHHsS] W TPHUMEHEHHE amu(paTHIeCKUX
amuHOB. [loyueHue aHuIMHA U3 HUTPOOCH30IA.

AmuHokucinotel. Homenknatypa u  u3omepus. OrtaenbHble NPEJICTABUTENN  O-
AMHUHOKHUCIIOT: TJIMIWH, ajJjaHuH. OHU3nuecKkue CBOMCTBA aMHHOKHCIOT. XMMHYECKHUE CBOMCTBA
AMUHOKHCIIOT Kak aM(pOTEpHBIX OPraHUYEeCKUX COCAMHEHHM, pEaKIus TMOJUKOHICHCAIUH,
oOpa3oBaHUe NMENTHIHON CBs3H. buosorndeckoe 3HaueHHe aMHUHOKHCIOT. CHHTE3 W THAPOJIN3
TIETITU/IOB.

benku kak mpupomHbie MoJMMephl. llepBuuHas, BTOPUYHAS W TPETUYHAS CTPYKTypa
0enkoB. XMMHYECKUE CBOMCTBA OCIIKOB: THIPOJIU3, JCHATYpaIlUs, KaueCTBCHHbIC PEaKIHH Ha
OemKu.

DKCHEepUMEHTAIBHBIE METOJIbI M3YUYEHMsI BEIIECTB U MX TMPEBpAIICHUI: PacTBOPECHHE
OENIKOB B BOJIE, JICHATypalusi OCIIKOB MPU HArpeBaHUM, IIBETHBIC PEAKIMU Ha OENKH, pellIeHue
OKCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMaM «A3O0TCOJEpKalllhue OPTraHUYeCKHE COCTUHEHUS» U
«Pacmio3HaBaHue OpraHUYEeCKUX COCTUHEHUID.

BricokomoiekyJIsipHbIE COeTUHEHUS.

OCHOBHBIE TIOHSTHSI XUMHUU BBICOKOMOJIEKYJSIPHBIX COEIMHEHUN: MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTENECHb MOJMMEpU3AINH, CpefHss MoJieKynspHas wmacca. OCHOBHBIC
METO/IbI CHHTE3a BEICOKOMOJIEKYIISIPHBIX COSTMHEHNN — TIOJIMMEPU3AITUs U TIOJTMKOH ICHCAITHS.

[TomumepHbIE MaTepuabl. [TnacTmaccer (monuATHIIEH, TTOJTUTTPOTIUJICH,
MTOJIMBUHUJIXJIOPH/I, MOJIUCTUPOJT, MOJINMETHUIIMETAKPHUIIAT, MOJTMKapOOHATHI,
oy THIIeHTepedTanar). Y Tuimsanus u nepepaboTka MiacTuka.

DOnacToMephl:  HATypaJIbHBIM  KaydyK, CHHTETHYECKHE Kaydykd (OyTaaueHOBBIH,
XJIOPOTIPEHOBBIN, M30TIPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bosnokna: HarypanpHbIE (XJIOTOK, MIEPCTh, MIENK), UCKYCCTBEHHBIC (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[lonumepsl  cnenManbHOrO  HazHaueHWsl (TeyoH, KeBlIap, 3JIEKTPONPOBOJSAIINE
MOJIMMEPBI, OMOpa3iaracMbI€ MTOJIMMEPHI).

DKClepUMEHTAIbHBIE METO/IbI M3YYEHHUsl BEIIECTB W MX MPEBpAIllEHUI: 03HAKOMJICHHE C
oOpa3uamMu TMPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMAcC, KaydyKOB, pEIICHHE
AKCIEPUMEHTAJIBHBIX 33a4 10 TeMe «Pacro3HaBaHue miacTMacc U BOJIOKOHY.

Pacuérnble 3agaun.

Haxoxzaenue MonexyasipHON popMyibl OPraHUYECKOTO COETUHEHUS [0 MACCOBBIM JI0JIIM
AJIEMEHTOB, BXOJALIUX B €r0 COCTaB, HAXOXXICHHE MOJEKYISIPHOU (OpMYJbl OPraHMYECcKOro
coenuHeHUs Mo Macce (00bEMY) MPOOYKTOB CropaHusi, IO KOJWYECTBY BellecTBa (Macce,
00BEMY) IPOYKTOB PEaKLUU W/WIM UCXOIHBIX BEUIECTB, YCTAHOBJICHUE CTPYKTYPHOU (OpMyIbI
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKMX CBOWCTB WJIHM CHOCOOOB MOJIy4eHUS,
oTpeieNieHUe I0JIM BBIXOJA MPOJIyKTa PEaKIMi OT TEOPETUIECKH BOZMOYKHOTO.

MexnpeaMeTHbIE CBSI3HU.

Peanu3zanus MeXmpeIMeTHBIX CBsI3€l MpH M3ydeHUU opraHudeckoil xumuu B 10 kmacce
OCYILIECTBIISIETCSl 4Yepe3 HUCMOJb30BaHHWE KaK OOIIUX EeCTECTBEHHO-HAYYHBIX MOHSATHM, Tak W
MOHATHH, MPUHSTHIX B OT/AEIHHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIE TIOHATUSA: SBICHHME, HAay4dyHBIM (DakT, TUNOTE3a, TEOpus,
3aKOH, aHajlM3, CHHTE3, KilaccuduKalus, HAOMIOJCHHE, HU3MEpPEHHUE, SKCIEPUMEHT, MOJIENb,
MO/JIETUPOBAHHUE.

Oduzuka: Marepusi, aroMm, 5DJIEKTPOH, MPOTOH, HEUTPOH, MOJEKyJa, JIHEPreTUYECKUUN
yYpOBEHB, BEIIECTBO, TEJIO, 00BbEM, arperaTHOE COCTOSHUE BEIIecTBa, (pU3MYECKHE BEIWYHHBI,
€AVHUIBI U3MEPEHUSL, CKOPOCTh, SHEPTHUSI, Macca.



buonorus: kierka, oprau3M, dKocuctema, ouochepa, MeTabOIM3M, HACIEIACTBEHHOCTD,
aBTOTPO(HBIA U TeTepOTPODHBIM THUM MUTaHUs, OpoxeHWe, (HOTOCHHTE3, AbIXaHUE, OCNKH,
YIJIEBO/IbI, JKUPBI, HYKJICUHOBBIC KUCIIOTHI, (DEPMEHTHI.

I'eorpadust: mone3HpIe UCKOTIAEMBIE, TOTUIUBO.

TexHOJIOr | MHIIEBBIC MTPOAYKThI, OCHOBBI PAlIMOHATIBHOTO MUTAHUS, MOIOIIIUE CPEICTBA,
MaTepHalibl U3 UCKYCCTBEHHBIX M CHHTCTUYCCKHX BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMUYeCKul aneMeHT. M3oTonsl. CTpoeHne 3JeKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBbIE€ 4YHCIIa. OJHEPreTUYECKHWE YPOBHH U TOLYPOBHH. ATOMHBIE
opoOutanu. Kinaccupukanus XUMHYECKUX 3JIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacnpenenenue
AJIEKTPOHOB IO AaTOMHBIM OpOUTaIsIM. OJIEKTPOHHbIE KOH(UIypalluu aTOMOB 3JEMEHTOB
MEPBOr0—4YEeTBEPTOr0 MEPUOJOB B OCHOBHOM M BO30YKJIEHHOM COCTOSHUM, 3JIEKTPOHHbBIE
KOH(UTypaluu HOHOB. DJIEKTPOOTPULIATEIBHOCTD.

[lepnognueckuit 3axkoH u Ilepuonmueckas cucrema XUMHYECKUX 3ieMeHTOB J[.M.
MenneneeBa. CBs3b mepuoaMUEcKOro 3akoHa M llepmoanyeckoil cHUCTEMbl XUMHUYECKHX
AJIEMEHTOB C COBPEMEHHOU Teopuell CTPOeHHs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHs! CBOMCTB
XUMUYECKUX DJIEMEHTOB M 00pa3yeMbIX MMM TMPOCTBIX M CIOHBIX BEIIECTB MO Tpynmam u
nepuojiaM. 3HaueHue nepuoandeckoro 3akona J[.M1. Menneneena.

XnMudeckas CBSI3b. BUIBI XMMHWUYECKOM CBS3W: KOBAaJECHTHAs, MOHHAS, MeTalInmdecKas.
MexaHu3Mbl 00pa30BaHusl KOBJICHTHOW CBSI3W: OOMEHHBIM M JTOHOPHO-aKIENTOPHBIN. DHEPTHs
n JuinHA cBs3U. 11oypHOCTH, HANIPABIEHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOM CBA3U. KpaTHble
cBsi3u. BogopoaHas cBsa3b. MexMOIEKyIsIpHbIE B3aUMOICHCTBUS.

BaneHTHOCTP M BaJICHTHBbIE BO3MOXHOCTH aTOMOB. CBsI3b 3JEKTPOHHOW CTPYKTYPBI
MOJIEKYJI C MX T€OMETPHUYECKHM CTPOCHHEM (Ha MpUMEpe COEAMHEHUN SJIEMEHTOB BTOPOTO
nepuoaa).

[IpencraBnenne O KOMIUIEKCHBIX coeluMHEHHsX. (CoCTaB  KOMILIEKCHOIO  HMOHa:
KOMILJIEKCOOOpa3oBareib, JHraHAbl. 3HAuY€HHWE KOMIUIEKCHBIX coeauHeHuil. Ilonarue o
KOOPAMHAIMOHHOW XUMUU.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUS. TUIbl KPUCTAIIIMYECKUX
pelEToK (CTPYKTYp) U CBOICTBA BEILIECTB.

[Tonarue o qucnepcHbix cucteMax. MctuaHble pacTBOpHIL. 1IpencraBiienne 0 KOJUTOUIHBIX
pactBopax. CnocoObl BbIpaK€HUS KOHIICHTPAIMM PAcTBOPOB: MaccoBas [OJs BELIECTBA B
pacTBope, MOJisipHas ~ KOHUEHTpanus. HacelllleHHble ¥ HEHAChILEHHBIE  PACTBOPBHI,
pactBopuMOCTh. KpucTtammoruaparsl.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHMYeCKHX BeUIeCTB. |pUBHANbHBIC HA3BAHUS
OT/ENbHBIX NPEICTAaBUTEICH HEOPIraHUYECKUX BEILIECTB.

Knaccudukanus XUMHYECKHUX PEAKIHi B HEOPraHUYECKOW U OPraHMYeCKON XUMUU. 3aKOH
COXpaHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHMS W TPEBPAICHUS SHEPIHMH MPU XUMHUYECKHX
peaknusx. TernoBbie 3h(eKT XuMUYecKuX peakiuid. TepMoxuMudeckie ypaBHEHHUS.

CKOpOCTh XUMHUYECKOW peakKIiy, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (pakTopoB. ['oMOreHHbIE
U reteporeHHslie peakunu. Katanus u kataam3aTtopsl.

OOpatumble u HeoOpaTHMble peaklIud. XUMHUYeckoe paBHoBecwe. KoHcTaHTa
XUMHUYECKOTO paBHOBecHs. (DAKTOpHI, BIMSIOLIME HA TOJIOKEHHUE XUMHYECKOTO PABHOBECHS:
TEeMIlepaTypa, /aBJIEHUE M KOHLEHTpAlMU BEIIECTB, y4acTBYrOUIUX B peakuuu. [Ipunnun Jle
[Tarenbe.



Onexkrponutnueckass aucconanus. CunbHble u - ciadble  3MeKTpodauThl. CTeneHb
muccormanuu. Cpefa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEHTpasibHasl, mienouyHas. BogopoaHbii
noxka3zatens (PH) pactBopa. ['maponns coneit. Peakiun nonnoro ooMeHa.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucieHus. OKHUCIUTENb U
BOCCTaHOBUTENb. [Ipoliecchl OKHUCIIEHHST W BOCCTAHOBIJICHUS. BakHeillne OKUCIUTETN W
BOCCTaHOBUTEIN. MeTO/1 3JIeKTPOHHOT0 OanaHca. DJIEKTPOIU3 pacCTBOPOB U PaCILUIaBOB BEILLIECTB.

DKCHepUMEHTAIbHBIE METOAbl HM3YUEHHUSI BEIIECTB W HMX NPEBPAICHUI: Pa3IoKCHHE
MEePOKCUJa BOJOPOJAa B MPHUCYTCTBUM KaTalu3aTopa, MOJETH KPUCTAUIMYECKUX PEIIETOK,
MPOBEACHUE PEAKIUid HMOHHOTO OOMEHa, OIpeAesieHUe Cpeibl PacTBOPOB C  IMOMOIIBIO
WHIMKATOPOB, U3YUCHUE BIUSHUS PA3MYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIuu U
MOJIOKEHUE XMMUYECKOTO PAaBHOBECHSL.

Heoprannueckasi xumus.

[Tonoxxenne HemeraioB B llepuommyeckod cucreme Xxumudeckux aemeHToB JI[H.
MenneneeBa U OCOOEHHOCTH CTpPOEHHsS HMX aTroMOB. (DU3MYECKHE CBOWCTBA HEMETAJUIOB.
AmtoTponiisi HeMeTauIoB (Ha IpUMEpPE KUCIopoa, cephl, hochopa u yriaepoaa).

Bonopon. Ilonydenue, ¢uznueckre U XMMHUYECKHE CBOWCTBA: PEAKIMHM C METANIaMU U
HEMETaJIaMH, BOCCTAHOBUTEbHBIE CBOMCTBA. [ Mapuabl. TOMIIMBHBIE 2JIEMEHTHI.

lanorensr. Haxoxaenune B mpupojie, CrocoObl MoydeHus, (U3HIECKUE U XUMUUYECKHE
cBoiicTBa. ["asioreHoBoOpOIbl. BakHelmme KHUCIOPOACOEpKAIIUE COCTUHEHUS! TaJIOrEHOB.
JlaGopaTopHbIE U MPOMBIIIJIEHHBIE CIIOCOOBI MOMYYEHUs rajJoreHoB. [I[puMeHeHne rajJoreHoB u
UX COCTMHECHUM.

Kucnopon, o3on. JlabopatopHbie W NMPOMBINUICHHBIC CIIOCOOBI TOJYYCHHSI KHUCIOpPOJa.
dusnyeckue W XMMHYECKHE CBOWCTBA W TPUMEHEHHE Kuciaopoia U o30Ha. OKcuUIbl U
MIEPOKCH/IBI.

Cepa. Haxoxnenue B mpupojie, CrnocoObl MONydeHus, (U3NUecKue W XUMHUYECKHE
cBorictBa. CepoBojopon, cynbduasl. Oxcun cepoi(1V), okeun cepui(VI). Cepuucras u cepHas
KHCJIOTBI U X coiau. OCOOCHHOCTH CBOWMCTB CEpHOM KHCIOTHL I[IpumeHeHue cepsl U €&
COECIUHEHU.

Azor. Haxoknenue B mpupojie, CHOCOObI MOMy4YeHUs, (U3MUECKHe U XUMHYECKHE
cBoiicTBa. AMMHaK, HUTpUAbL. OKcuAbl a30Ta. A30THCTasi W a30THas KUCIOThI U HUX COJIH.
OcoOeHHOCTH CBOMCTB a30THOW KUCIOTHL. [IpuMeHeHHe a30Ta U €ro CoeAMHEHUU. A30THBIC
yaoOpeHwusl.

®ochop. Haxoxnenume B mpupoje, cnocoObl MOdydeHHs, (U3MUYECKUEe U XUMHUYECKHE
cBorictBa. Dochuasl u dochun. Oxcuasr dochopa, dochopHas kuciora u e€ CoOJu.
[Ipumenenne gocdopa u ero coenuuennit. ochopHbie y1oOpeHuUs.

VYrnepon, HaxoxIeHHe B mpupoje. AsuorponHbie Moaudukanuu. Dusnueckue u
XAMHUYECKHE CBOWMCTBA MPOCTHIX BeIIeCTB, 0Opa3oBaHHBIX yriepomoM. Oxcun yriaepoma(ll),
okcupa yriuepona(lV), yrompHas kuciota u €€ coiau. AKTUBHPOBAHHBIA Yrojb, afcopOIus.
Oymnepensl, rpadeH, yraepoaHsle HaHOTPYOku. IIpuMeHeHHME  MPOCTBIX  BEIIECTB,
00pa30BaHHBIX YTIEPOIOM, U €r0 COSAUHEHUH.

Kpemuuii. Haxoxzaenue B mpupoje, crocoObl MOJydyeHHs, (pU3MUecKre U XUMHUYECKHe
cBoiictBa. Oxcun kpemuus(1V), kpemMHHeBast KUCIOTa, CUIMKATHl. [IpuMeHeHne KpeMHHsI U €ro
coenuHeHni. CTEKI0, €ro MoJay4eHue, BUJIbl CTEKIIA.

[Tonoxenue MerannoB B [lepuoanueckoii cucreMe XUMUUYECKUX dNIeMeHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI0UeK aTOMOB MeTaioB. O0iue Gpu3nveckre CBONCTBAa METAJUIOB.
[Ipumenenne MeTamioB B ObITY U TexHHKe. CITaBbl METAIIOB.

DNEeKTPOXUMHYECKUN psIA  HampsDkeHud MeTtaioB. OOmme crnocoObl  MOMy4YeHHS
METAJUIOB: TUJIPOMETAILTYPIUsl, TUPOMETAILTYPIHs, dNeKTpoMeTautyprus. [londarue o koppo3uu
MeTaioB. CocoObl 3aUTHI OT KOPPO3HH.



OOmast xapaktepuctuka MeTtauioB |A-rpynmsl Ileprnoanueckoil CHCTEMBI XHUMHUYECKHUX
aneMeHToB. Hatpuil u xanuii: moimydyenue, GU3NUECKUe M XUMUYECKUE CBOMCTBA, IPUMEHEHHE
IIPOCTBIX BELIECTB U UX COEAUHEHU.

OO6mas xapakrepuctuka metamwioB |IA-rpynmsr [lepuonndeckoit cucTeMbl XUMHUYECKUX
AJIEMEHTOB. MarHuii M KauplMid: MoiydyeHue, (QU3MYeCKHe ¢ XHUMHYECKHE CBOMWCTBA,
IIPUMEHEHHE ITPOCTHIX BEIIECTB U UX coeMHEeHUH. JKECTKOCTh BOJIbI U CLIOCOOBI €€ yCTpaHEHUSI.

AntoMuHMI: nosTyyeHue, QU3NYECKUE U XUMHMUYECKUE CBOMCTBA, IPUMEHEHHUE IPOCTOIrO
BEIIECTBA M €ro COCOUHEHUH. AMMOTEpHBIE CBOMCTBA OKCHAA W THUAPOKCHIA ATIOMUHHS,
TUAPOKCOKOMIUIEKCHI aJIFOMUHMSL.

OOmiass xapakrepucTuka MetauioB noOounbix noarpynn (b-rpynm) Ilepuonmyeckoit
CUCTEMbI XUMHUYECKUX IEMEHTOB.

duznyeckue U XMMHUYECKHE CBOMCTBA Xpoma U ero coequHeHn. OKCUIbl U TUAPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U OUXpoMaThl, UX OKUCIUTEIbHBIE CBOMCTBA.
[Tony4yenue u npuMeHEHUE Xpoma.

@u3nyeckue MW XMMHYECKHE CBOWCTBA MAapraHiia M €ro COEIMHEHHH. Baxueinmume
coenunenus mapranua(ll), mapranua(lV), mapranuna(VI) nu mapranuna(VIl). Ilepmanranar xanus,
€ro OKHCIIUTEIbHBIE CBOWCTBA.

DuU3NYECKUE U XUMUYECKHE CBOMCTBA XKeJle3a U €ro coequHEeHU. OKCUIbI, THAPOKCUABI U
cosm xkene3a(ll) u xenesa(lll). [lomyuenne u nmpumMeHeHne Keje3a U ero CIjIaBoB.

du3nYecKe U XMMUYECKUE CBOMCTBA MelIU U €€ coenrHeHuil. [lonyyenrne n npumeHenne
MEeIN U €€ COeTUHEHUN.

[uuk: nomyuenue, GU3HNUECKUE U XUMHUYECKHE CBOMCTBA. AM(DOTEpHBIE CBONCTBA OKCHIA
Y THJIPOKCHJIA IIUHKA, TUAPOKCOKOMIUIEKCHI IIMHKA. [[puMeHeHne HMHKa U ero COeMHEHNH.

OKCIIEpUMEHTAIBHBIE METOJbl H3YYEHHs BEINECTB M MX MPEBPALICHUI: H3Yy4CHHE
00pasroB HEMETa/IOB, TopeHue cephl, (ocdopa, xkenesa, MarHus B KUCIOPOJE, M3YUYCHHE
KOJUIEKIMM «MeTajulbl ¥ CIUIaBb», B3aMMOJCHCTBHE INENOYHBIX M INEJIOYHO3EMEIBHBIX
METAJUIOB C BOAOH (BO3MOXHO MCIOJIBb30BaHME BHICOMATEPUANIOB), B3aUMOJICHCTBUE IIMHKA U
JKeJle3a ¢ paCTBOPAMH KHCJIOT M IIEN0YeH, KaUeCTBEHHBIC PEaKIIMA Ha HEOPraHMYECKUE aHUOHBI,
KAaTHOH BOJOPOJA M KaTHOHBI METAJIJIOB, B3aUMOJECHCTBUE TMAPOKCUIOB ATIOMHHUSA U LIUHKA C
pacTBOpaMu KHCJIOT U LIEJIOYEH, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a1a4 10 TeMaM «['ajoreHsn»,
«Cepa u e€ coeuHeHMs», «A30T U Gochop U UX COETUHEHUD», «MeTaulbl IIaBHbIX MOATPYIID»,
«Mertasuibl TOOOYHBIX MOATPYIII».

XuMHus M KU3Hb.

Ponp xumum B obecrieueHUM yCTOMYMBOTO pa3BUTUsS yenoBedecTBa. [IoHATHE O HAYUHBIX
METOJax II0O3HAaHWA M METOJOJIOTMM HAy4yHOro wuccienoBaHus. HayuHele npuHIMIIBI
OpraHu3alui XMMHYECKOrO MPOou3BoACTBa. [IpoMbllIeHHbIE CIOCOOB! MOTYUYEHUS! BaXKHEUIINX
BelIEeCTB (Ha MpUMepe MPOU3BOJICTBA aMMHUaKa, CEpHOM KHUCIOThI, MeTaHoJ1a). [IpombliieHHbIE
crocoObl MOJYYEHHUs] METAJJIOB U CIUIABOB. XMMHUYECKOE 3arpsi3HEHHE OKPYKAIOLIEH cpeasl U
ero nocneacTBus. Ponb xuMuu B o6ecriedeHun SHepreTuyeckoi 0e30macHOCTH.

XuMus U 3700poBbe 4YenloBeka. JlekapcTBeHHble cpencTBa. [IpaBuia mcnosib30BaHUs
JIEKapCTBEHHBIX ITpenapaToB. Pojab XuMuu B pa3BUTUH MEIULIVHBIL.

XUMUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, MULIEeBbIe 100aBKkU. Ponb xuMun B obecriedeHun
MUIEBOM 0€30MMacHOCTH.

Kocmernueckue u mapgromepHsle cpeactBa. beitoBas xumus. [IpaBuia Ge3omnacHOro
WCIOJIb30BAHUS IpenapaToB OBITOBOM XMMHHU B TIOBCETHEBHON KU3HH.

XUMUS B CTPOUTEIBCTBE: BXKHEUIIINE CTPOUTENIbHBIE MaTepHalibl (LIEMEHT, OETOH).

Xumus B cenbckoM Xxo3siiicTBe. Opranndeckrue 1 MUHEpalbHble yI00peHusl.

CoBpemMeHHbIE KOHCTPYKLIMOHHBIE MaTepHalibl, KPacKH, CTEKJIO, Kepamuka. Matepuaisl
JUI 3NEeKTpoHUKU. HaHoTexHoI0rMH.

PacuérHsble 3aaum.



Pacuérbl: macchl BeliecTBa MM 00bEMA ra3oB 10 M3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, Macchl (00bEMa, KOIMYECTBA
BEIIECTBA) MPOIYKTOB PEAKLMHU, €CIM OJHO W3 BEIIECTB MMEET MpUMecH, Macchl (00bEMma,
KOJIMYECTBA BELIECTBA) MPOJAYKTAa pEaKluu, €CIM OJHO U3 BELIECTB JAaHO B BUJE pacTBOpa C
ONpPENENIEHHON MAaCcCOBOM JI0JIEd PACTBOPEHHOIO BEUIECTBA, MACCOBOM JOJHM WM MOJISIPHOU
KOHLIEHTPAllMK BEIIECTBA B PACTBOPE, AOJM BbIXOJAa NPOJAYKTa PEAKUMH OT TEOPETHUECKU
BO3MOXHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXNpeaMETHBIX CBSI3€H MpH U3yYEHHH OOIIeH M HEOPraHUYeCKOW XMMHUU B
11 xmacce OoCyIIeCTBIISICTCS Yepe3 UCIOJIb30BAHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX TTOHITHIA,
TaK U MOHATUM, IPUHATHIX B OTJEIbHBIX IPEAMETAX €CTECTBEHHO-HAYYHOTI'O IIUKJIA.

OOuiue ecrecTBEHHO-HAay4YHbIE TOHSATHSA: SIBICHHWE, HaydyHbBIM (akT, TUNOTE3a, TEOpus,
3aKOH, aHalu3, CHHTE3, KiIacCupuKalus, TMEePUOJUYHOCTh, HAOIIOJEHUE, HW3MEpEHUE,
AKCIEPUMEHT, MOJIEb, MOJECITUPOBAHUE.

®uznka: marepusi, MHUKPOMHUpP, MaKpOMHUp, aTOM, 3JIEKTPOH, IMPOTOH, HEUTPOH, HOH,
M30TOMbI, PAaJIUOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYEeCKUH YPOBEHb, BEIECTBO, TEJO, OOBEM,
arperaTHO€ COCTOSIHME BEIECTBA, WJICAIbHBI Tra3, (QU3MYECKHEe BEJIUYMHBI, E€IUHMIIBI
U3MEepeHusi, CKOPOCThb, IHEPIHsl, Macca.

buonorus: kneTka, OpraHm3M, OJKocucTema, Ouocdepa, MeTabOIM3M, MaKpo- |
MHUKPORJIEMEHTBI, O€NKU, KHUPBI, YIJIEBOJbI, HYKIEHMHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KpYrOBOPOT BEILIECTB U MOTOK SHEPTHU B IKOCUCTEMAX.

['eorpadust: MuHepabl, FOpHbIE TOPO/IbL, MTOJIE3HBIE HCKOTIAaeMbIE, TOTUIUBO, PECYPCHI.

TexHonorusi: XuMu4eckasi MPOMBIIIEHHOCTb, METAJULYprusi, CTPOUTENbHbIE MaTepualbl,
CENIbCKOXO3SMICTBEHHOE IPOM3BOJCTBO, IMHILEBas I[POMBIIUIEHHOCTh, (hapMaleBTHYECKast
IIPOMBIIIIJIEHHOCTD, IIPOU3BOJCTBO KOCMETHYECKUX IIpEenapaTos, IIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MATEPHAJIOB, dJICKTPOHHAs IIPOMBIIUICHHOCTh, HAHOTEXHOJIOTUU.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 110 XHMMHWKU HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBHIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBMM C CHCTEMHO-AESTEIBHOCTHBIM IOAXOJAOM B CTPYKTYpE JHYHOCTHBIX
pe3ylnbTaTOB OCBOCHHS IpeAMeTa «XHMHS» Ha YpPOBHE cCpeaHero oodmero oOpa3oBaHHS
BBIJICJICHBI CJICAYIONINE COCTABJISIONINE: OCO3HAHNE O0YJArOITUMUC POCCUHCKON TPaKIaHCKON
WJICHTUYHOCTH, TOTOBHOCTb K CaMOPa3BHTHIO, CAMOCTOSITEILHOCTH W CaMOOIPEICICHHIO;
HaJIMYMe MOTHBAlMM K  OOYYEHHIO; TOTOBHOCTh M  CIOCOOHOCTH  OOyYarommxcs
PYKOBOJICTBOBATbCSI MPUHATHIMU B OOIIECTBE MpaBWJIaMU M HOPMAaMH IOBEJICHUS; HaJIU4ue
MIPaBOCO3HAHUS, SKOJOTUYECKOW KYIbTYphI; CIIOCOOHOCTh CTABUTH LIENTU M CTPOUTH KU3HEHHBIE
IUTaHEL.

JIM4HOCTHBIE pE3yAbTaThl OCBOCHUS MpeaMeTa «XHUMHUSD» OTPaXKaloT cPOpMUPOBAHHOCTH
OTIbITa MO3HABATENBHON U MPAKTUUYECKOHN JEeSITENbHOCTH 00YYarOIIMXCsl B MPOIIECCe peann3aliu
00pa3oBaTeNbHON JIESATEIBHOCTH.

JIM4HOCTHBIE pEe3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUSD» OTPaXKaloT cPOpMHUPOBAHHOCTH
OTIbITa MO3HABATEIHHON M MPAKTHUUECKOHN NEATENbHOCTH O0YYaIOIINXCs B MPOIecCce pean3alnn
00pa3oBaTeNbHON IeATENHHOCTH, B TOM UHCJIE B YaCTH:

1) rpa’aaHcKOro BOCIMTAHMS

OCO3HAHHUS 00YJarOIIUMHCS CBOMX KOHCTUTYIIMOHHBIX TPaB U 00SA3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPABOMOPSIKY;

MPEACTABICHUSI O COLMAJIbHBIX HOpPMax M MpaBUiaX MEXKIWYHOCTHBIX OTHOLIEHUU B
KOJIJIEKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOU JESITEILHOCTH TPU CO3/IaHUHU YUEOHBIX MPOEKTOB,
pelieHnn y4eOHbBIX U MO3HABATEIBHBIX 33124, BEIIOJHEHHH XUMUYECKIX IKCTICPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U TIPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTUX
MIPY aHATN3€ PA3JIMYHBIX BUJIOB YIeOHOU JEATEIHHOCTH;

2) NaTPpMOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIIECHUSI K HCTOPHUYECKOMY W HAYYHOMY HACIEAHI0 OTEYECTBEHHOM
XUMHH;

YBaXEHHUSI K MPOIECCY TBOPYECTBA B OOJACTH TEOPUU U MPAKTUUYECKOTO MPUIIOKCHHS
XUMHUHU, OCO3HAHMS TOTO, YTO JIaHHbIE HAaYKH €CTh pE3yJabTaT JIMTEIbHBIX HAOIIOJICHUM,
KPOIOTJIMBBIX IKCIIEPUMEHTAIBHBIX IOMCKOB, TOCTOSIHHOTO TPYy/Aa YUEHBIX U IIPAKTUKOB;

WHTEpeca M T[O3HABAaTEIbHBIX MOTHBOB B TMOJYYECHHU U TOCIEAYIOIIEM aHau3e
nH(pOpMAIIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHOM 0T€UECTBEHHOM XUMUU,

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

HPaBCTBEHHOTO CO3HAHUS, ITHYECKOTO TIOBE/ICHHS;

CIOCOOHOCTH OIIGHUBATh CUTYalldW, CBS3aHHBIE C XUMHUUYECKHUMHU SIBJICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPHUEHTUPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI M
IIEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE TMOBEJIEHHWE W TIOCTYNKH CBOUX TOBAPHUIICH C TMO3UIHI
HPaBCTBEHHBIX M TIPABOBBIX HOPM U € YIETOM OCO3HAHHMS TIOCIEICTBUN MOCTYIKOB;

4) popMupOBaHUS KYJIbTYPbI 310POBbS:

MMOHMMAaHMs TIEHHOCTEW 370pOBOTO W 0€30MacHOro o0pas3a XKU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUSI K COOCTBEHHOMY (P3MUECKOMY U TICHXHYECKOMY 3/I0POBBIO;

coOIO/IeHNs TMPaBWJI OE30MacCHOTO OOpaIIieHus] ¢ BEIIECTBAMU B OBITY, IMOBCEIHEBHOU
KU3HHU, B TPYJIOBOM JI€ATEIBHOCTH;

MOHUMAaHMUS LEHHOCTH TMpaBWJ HWHIAUBUAYAJBHOTO M KOJUIEKTUBHOIO O€301acHOro
MOBEJICHUS B CUTYaIUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHUS TOCJIEACTBUI M HENPHUATHS BPEIHBIX MPUBBIYEK (YMOTpPeOJICHHS alKOroJs,
HapKOTUKOB, KypeHHUS);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHHKAaTHBHOM KOMIIETEHTHOCTH B YyueOHO-HCCIEI0BATEIbCKOM JIeATEIbHOCTH,
OOLIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTrUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH MPAKTUUYECKUX 3a/lad COLMAIbHOU
HaIpPaBJIEHHOCTH (B paMKaX CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHIO MpodeccHil pa3lnyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUH;

YBaXKEHHUS K TPYY, JIOAAM TPYyJa U pe3ylibTaTaM TPYI0BO IS TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa3oBaHUS,
Oyayuieit mpodeccu U peaau3anuu COOCTBEHHBIX JKM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XMMHH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBa;

6) 3K0JI0rM4eCcKOr0 BOCIIUTAHUS:

9KOJIOTHYECKHU 11eJIeCO00pa3HOro OTHOIICHHUS K MPHUPOJAE KaK MCTOYHHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emiie;

MMOHUMAaHHUS TI00aLHOTO XapakTepa YKOJIOTHYECKUX MPOOIeM, BIUSHHUS YKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE MTPUPOTHONU U COLMATBHOM CpeIbl;

OCO3HaHHUS HEOOXOAMMOCTHU MCIIONIB30BAHUS JOCTHKEHUN XUMHH Ui PELISHUS! BOIIPOCOB
palMOHAIBHOTO TPUPOAOIIOIB30BAHMS;

AKTUBHOTO HENPUSATHUS JEHCTBUM, MPUHOCSIIIMX BPEd OKPYXKAIIEeW MPUPOIHON cpene,
YMEHHSI TIPOTHO3MPOBATHh HEOIArONMpUSATHBIC SKOJIOTHMUYECKHE TMOCIEACTBHS MpPEeIIPUHUMAEMBIX
JEUCTBUN U NPEAOTBPAILATh UX;

HaJu4usl PA3BUTOTO SKOJOTUYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYNbTYphl, OMbITa
NESATENbHOCTH  SKOJOTUYECKOM HaNpaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMU B



[103HABATEIbHON, KOMMYHUKAaTUBHOM U COLMAIbHON MTPAKTHKE, CHOCOOHOCTH M YMEHMSI aKTUBHO
MPOTHBOCTOATH MICOJIOTHH XeMO(pOoOHH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKu U
0O0I11eCTBEHHOH MPaKTHKH;

MIOHUMaHMs cHequpUKH XUMUU Kak HayKd, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
palMOHAIBbHOTO HAYYHOI'O MBILJIEHUS, CO3/IaHUU LIEJI0CTHOIO MPEICTaBICHUsI 00 OKpYKaIOLIEM
MHpE KaKk O €JUHCTBE IMPHUPOAbI M YEJIOBEKAa, B NO3HAHUM IMPUPOAHBIX 3aKOHOMEPHOCTEH U
pelieHny npodieM COXpaHEHUsl IPUPOIHOTO PAaBHOBECUS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTHM XMMMM JUIsI COBPEMEHHOM IMBWIM3ALMMU: B €€
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH M BaKHOM POJIM B CO3/aHWM HOBOW 0a3bl MaTepuaibHOMN
KYJIBTYpBI, B PELLIEHUH II00aIbHBIX TPOOJIEM YCTONYMBOTO PAa3BUTHUS YEIOBEUYECTBA — CHIPHEBO,
SHEPreTUYecKOM, MUIIEBOW M HKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI,
o0ecreyeHny yCIOBUM YCHEMIHOTO TPyla U SKOJIOTMYECKH KOM(POPTHON JKU3HM KaXKIOTro YjeHa
o0l11ecTBa;

€CTECTBEHHO-HAYYHON TI'PAaMOTHOCTH: IOHHUMAaHMsI CYIIHOCTH METOJIOB IO3HAHMS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS JUIS
aHaJin3a U OOBACHEHHUs SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIUMX B HEM H3MEHEHUH,
YMEHHS J1e1aTh 000CHOBAHHBIE 3aK/IIOUEHHUSI HA OCHOBE HAyYHBIX ()aKTOB U MMEIOIIMXCS TaHHBIX
C 1IEeJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCMOJIb30BaTh XUMUYECKUE 3HAHUS JUTSl pelIeHUs TpoOiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalHSIX;

MHTEpeca K MO3HAHUIO, HCCIIEI0BATEILCKOM IEATENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEpPHIBHOMY OOpa30BaHHUIO M CaMOOOpa30BaHHIO, K
AKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HAaHMM 10 XMMHHM B COOTBETCTBUM C JKU3HECHHBIMHU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM TpyJa B pa3audHbIX cdepax npodeccrHoHaTbHON
JESITEILHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MerTanpeMeTHbIE Pe3yJIbTaThl OCBOCHHS IMPOTrPaMMbl 10 XMMHH Ha YPOBHE CPEIIHEro
o01rero 00pa3oBaHUs BKIHOYAIOT:

3HaYUMBbIC JI (DOPMHPOBAHMS MHUPOBO33PEHHUS OOYUYAIOMIUXCS MEKIUCIUIUTHHAPHBIC
(MeXIIpeIMETHBIC) OOIICHAYYHBIC TIOHATHS, OTPAKAIOIINE IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U crieluUKy METOJI0B MO3HAHMUS, UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPrHUs, SBJCHUE, MPOLECC, CUCTeMa, HAay4YHbIH (aKT, MPHUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIICI0BaHUE, HAOIIOICHUE, N3MEPEHUE, SKCIICPUMEHT U JIPYTHUE);

YHUBEPCaJIbHbBIE ydeOHBIC JEeHCTBUS (mo3HaBaTebHbIC, KOMMYHUKaTHUBHBIC,
perynasTuBHbIE), oOecreunBaone (GopMuUpoBaHHE (QYHKIUMOHAIBHONH TI'PaMOTHOCTH U
COLIMAIIBHOM KOMIIETECHIMH 00yYarOIuXCs;

CHOCOOHOCTh ~ OOYYalOIIMXCA  KCIOJb30BaTh  OCBOEHHBIE  MEXIAMCUUIUITMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHUBEpCalbHbIEe YueOHBbIC IEHCTBUS B TIO3HABATENBHOU U
COILIMANILHOM MTPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
MO03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JIEHCTBUSMU.

Ilo3naBaTebHBIE YHHBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS
1) 6a30Bble JJOTHYECKHUE 1€ CTBUS:



CaMOCTOSITENIBHO (pOPMYIIMpPOBaTh M aKTyaIM3UPOBATh MNPOOJIEMY, paccMaTpUBaTh €&
BCECTOPOHHE;

ONpeNeNsATh e JeATEeIbHOCTH, 3aJaBas MapaMmeTpbl U KPUTEPUU HX JOCTHXKCHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTU C MMOCTABICHHBIMU 1ICJISIMH;

WCIIOJb30BaTh MPHU OCBOCHUM 3HAHUW MPUEMBI JIOTHUYECKOTO MBIIIJICHUS: BBIJICIATH
XapaKTepHble TPU3HAKKM TIOHATHH M YCTaHABIMBATH WX B3aWMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIINE TOHSTHS ISt 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SBJICHHUIA,

BBIOMPATh OCHOBAHUS M KPUTEPHH TS KJIACCU(DUKAIINN BEIICCTB M XUMUICCKIX PEAKIIHIA,

yCTaHABJIMBATh MPUYUHHO-CIICJICTBEHHBIC CBA3U MEXITY U3Y4aeMbIMU SIBJICHUSIMU,

CTPOUTH JIOTMUECKHE pACCY)KACHHUS (MHAYKTUBHBIC, JCIYKTUBHBIC, II0 aHAJOTHUH),
BBISBJISITH 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUAX, (OpMyIHpoBaTh
BBIBO/IbI U 3aKJTIOUEHUS;

MPUMEHSTH B IMPOIIECCE MO3HAHUS UCIOJIb3yeMble B XUMHH CHUMBOJIMUECKHE (3HAKOBHIE)
MO/IENH, PEe0OPa30BHIBATh MOJICIHHBIC MPEACTABICHUS — XUMHUYECKUH 3HAK (CMBOJI) DJIEMEHTA,
xuMudeckas (opmyna, ypaBHEHHE XUMHUYECKOW PEaKIMu — TMPU PEIICHHH Y4eOHBIX
MO3HABATENBHBIX U MPAKTHYECKUX 3a7a4, MPUMEHSITh Ha3BaHHbIE MOJCIIbHBIC MPEIACTABICHUS
JUTSI BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3YYaeMbIX BEIIECTB M XUMUUECKUX PEAKITUH.

2) 0a30BbIe HCCJIEA0BATEIbCKHE eHCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O IO3HAHUS BEIIECTB M XUMHYECKUX PEAKIIHA;

dbopmynupoBaTh eI W 3aJa4d  WCCIAEAOBAHMS, WCIHOJb30BaTh IIOCTABICHHBIE W
CaMOCTOSITEIFHO COPMYIIMPOBAHHBIC BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
JuTst POPMHUPOBAHUSI TUTIOTE3HI TI0 TIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CY)KJICHUI;

BIIQJIETh HABBIKAMU CAMOCTOATEIHHOTO TUIAHWPOBAHUS U TPOBEJACHUS YICHUYECKUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpoIiecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIIENOBATEILCKOW W TPOEKTHOW JESTEIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY IOUCKY METOJOB pElIeHUs
MPAKTUYECKUX 334, IPUMEHEHHUIO Pa3IMYHBIX METOOB [TO3HAHUSI.

3) pabora ¢ uHpopManHeii:

OpUEHTUPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (HAY4HO-TIOMYJsIpHAs
JuTepaTypa XMUMHYECKOrO COJepXaHHus, CHpaBO4YHbe MocoOus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Pa3IUYHBIX BUAOB M (OPM MPEACTAaBICHUS, KPUTHUYECKU
OILICHUBATh €€ JOCTOBEPHOCTb U HEMTPOTUBOPEUNBOCTE;

(dbopMynupoBaTh 3ampoCchl U MPHUMEHSTh Pa3IUYHbIE METOJbl IMPH TOUCKE U OoTOOpe
uHpopMaluu, He0OXOAUMOM /ISl BBITIOTHEHHSI YUeOHBIX 3a/1a4 ONpPeAeIEHHOIO TUTIA;

MPUOOpPETaTh OMBIT KCIOJIb30BaHUA WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (hOpMY MpencTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIOJIb30BaTh HAy4yHBIM SI3bIK B KaueCTBE CpPEACTBA MpH paboTe ¢ XUMUYECKOU
uHpopmaluen: TPUMEHATh MEXNpeAMETHble ((U3MYeCKue W MaTeMaTH4eCKHe) 3HakKu |
CUMBOJIBI, PopMyIbI, aO0peBHATYpPBI, HOMEHKIATYPY;

WCIIOJIb30BATh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATJISAHOCTH

KoMMmyHukaTuBHbBIE YHUBEpcaibHbIe yueOHbIe 1eliCTBHUS:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYkK/IaeMOl TEMBI B X0/I€ JUAJIOTa U/UIIH JUCKYCCHUH,
BBICKa3bIBaTh UACH, (POPMYIUPOBATH CBOU MPEIOKEHUS OTHOCUTEHHO BBITIOJHEHUS
MpeAJIOAKEHHOM 3a1a4uH;

BBICTYNIaTh C TMPE3EHTAIMEel pe3yabTaTOB MO3HABATENBHOU AESITETBHOCTHU, MOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TPHU BBINOJHEHUH XUMHYECKOTO



9KCIEPUMEHTA, IPAKTUYECKOW padOThl MO HCCIEJOBAHUIO CBOMCTB H3y4aeMbIX BEIIECTB,
peanu3anu ydeOHOTO TPOEKTa, M (POPMYIMPOBATH BBIBOJBI MO pE3ylIbTaTaM IMPOBEIEHHBIX
MCCIIEIOBAHUI ITyTEM COTJIACOBAHUS MO3UIUIA B X0/1€ 00CYX/IeH!s 1 0OMeHa MHEHHSIMH.

PerJIﬂTI/IBHLIe YHUBEPCAJIBHBIC y‘-leﬁl—[l)le JaelcTBHUA:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO I[MO3HABATEJIbHYIO JIEATEIbHOCTb,
ompenenss €€ Ienu W 3aJaud, KOHTPOJIHMPOBATh M MO0 Mepe HE0OXOJWMOCTH KOPPEKTHPOBATH
IpeUlaraeMblii AJITOPUTM JICHCTBHI NPU BBIIIOJHEHUU YYEOHBIX M MCCIEIOBATENBCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CTOCOO X PEIICHUs ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHIA O
BEIIECTBAX U XUMUYECKUX PEAKIIUSAX;

OCYILIECTBIISITH CAMOKOHTPOJIb IEATEIHHOCTH Ha OCHOBE CaMOaHalln3a U CaMOOLIEHKH.

NPEAMETHBIE PE3YJIbTATBI

[IpenMeTHbIe pe3ynbTaThl OCBOECHUS NMPOrPAMMBI IO XMUMHUU Ha YriIyOJIEHHOM ypOBHE Ha
YpOBHE CpemHero ooOiiero oOpa3oBaHWs BKIIOUAIOT creluUYecKue I yueOHOTro mpeaMera
«XVMHUS» HaydHble 3HAHUS, YMEHMSI U CIOCOOBI JEHCTBHIl MO OCBOEHUIO, MHTEPIpPETALUU U
peoOpa30BaHMI0 3HAHUM, BUJIbI I€ATEIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS M MPUMEHEHHIO
3HaHWUH B Pa3IMYHBIX YYEOHBIX CHUTYaIMsX, a TaKXKe B PEaJbHBIX JKU3HEHHBIX CHUTYAIHsIX,
CBSI3aHHBIX C XUMHEH. B mporpamme mo XMMHM TpEIMETHBIC PE3yIbTAThI MPEICTABICHBI IO
rojiaM U3y4eHwusl.

10 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHSI Kypca «OpraHudeckas XUMUS OTPaXKaroT:

C(OPMHUPOBAHHOCTh TMPEICTABICHUI: O MECTE€ W 3HAYCHHH OPraHWYECKOW XHMHU B
CHCTEME €CTECTBEHHBIX HAayK U €€ POk B 00ECIICYCHUH YCTOHYHMBOTO PAa3BUTHUS YEIIOBEUECTBA B
perieHur mpoOJIeM HKOJIOTHYECKOM, PHEPreTHYECKOW M THUIIEBON 0€30MacHOCTH, B Pa3BUTHH
MEIWIMHBI, CO3JaHUM HOBBIX MAaTEPHUAalOB, HOBBIX HCTOYHHUKOB JHEPTHUH, B OOECIICYCHUH
paIMOHAFHOTO TPUPOJIOTIONB30BaHuUs, B (OPMUPOBAHHH MHPOBO33PEHUS U OOIICH KyIbTYpPbI
YeJlOBeKa, a TaKXKe ODKOJOTHYECKM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO H
MIPUPOTHOM Ccpejie;

BJIQJICHUEC CHUCTEMOH XUMHYECKUX 3HAHWUH, KOTOpas BKIIOYACT: OCHOBOIOJATAIOIINE
MOHATHS — XMUMUYECKUI 3JIEMEHT, aToM, SApO M IJIEKTpOHHAas o0oyouka aroma, S-, p-, d-
aTOMHBIC OPOHMTAHM, OCHOBHOEC M BO30YKIEHHOE COCTOSHHS aroma, THMOpWAM3AlUs aTOMHBIX
opOuTaneld, WOH, MOJIEKYJa, BaJCHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTh, CTEICHb OKHCICHHUS,
XAUMHUYECKasi CBSI3b, MOJIb, MOJIIPDHAs Macca, MOJISIPHBIA OO0BEM, YITIEPOJHBIA  CKEJET,
GyHKIMOHATBHAS TPYIA, paauKal, CTPYKTypHbie (opMmynbl (pa3BEPHYTHIC, COKpalIEHHBIC,
CKEJICTHBIC), M30MEpHUsl CTPYKTYpPHas M MPOCTPAHCTBEHHas (TeOMEeTpUYecKas, ONTHYECKas),
M30MEpbI, TOMOJIOTHYECKUH Psill, TOMOJIOTH, YIJICBOJIOPObI, KUCIOPOJA- M a30TCOICpIKAIINC
OpPraHUYeCKUEe COCIUHCHHS, MOHOMEp, IMOJIMMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISPHBIC
COCIIMHEHUS; TEOPHH, 3aKOHBI (mepuoanveckui 3akoH /. M. MenneneeBa, Teopusi CTPOCHUS
opranuveckux BemecTB A. M. byriepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB, 3aKOH
COXpaHEHHS U TPEBpAICHHs DHEPrUM TPH XUMHUYECKUX PEeaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XMMUH, MHPOBO33PEHUECKHE 3HAHUs, JIeKallie B OCHOBE MOHUMAaHUS
MPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHX SBJICHHIA, TMPEACTaBICHUS O MeEXaHU3Max
XUMHUYECKUX pEaKlui, TEepMOJUHAMUYECKMX ¢ KHUHETUYECKHMX 3aKOHOMEpPHOCTAX HX
MPOTEKAHUsS, O B3aMMHOM BIUSHUH aTOMOB W TPYMIN aTOMOB B MOJeKylaX (MHAYKTUBHBIA U
Me3oMepHbIH P dexTrl, opueHTanTsl | u |l poma); dakronormyeckue cBeneHUS O CBOHCTBAX,
COCTaBe, MOJMyYSHUH 1 0€30MaCHOM HCIOJIB30BAHUH BAKHEUIITUX OPraHMUECKUX BEIIECTB B OBITY
U TPAKTUYECKOH MJESITeThHOCTH YeNOBEKa, OOMIMX HAYYHBIX MPUHIUIAX XUMHYECKOTO
MIPOM3BOJICTBA (HA IPUMEpe MPOU3BOACTBA METaHOMA, TePepadOTKN HePTH);



c(OPMHUPOBAHHOCTh YMEHUH: BBISBIATh XapakTepPHbIC TPU3HAKU MMOHITUHN, YCTAHABINBATb
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLINE IOHITHS IIPU ONIMCAHUM COCTaBa, CTPOCHHUS U
CBOMCTB OPraHUYECKUX COCTUHECHUN;

c(OPMHUPOBAHHOCTH YMEHHIA:

HCI0JIb30BATh XMMHUYECKYIO CUMBOJIMKY JUISl COCTABIECHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKpPAIIEHHBIX U CKEJIETHBIX) (POPMYJI OPTaHUYECKHUX BEIIECTB;

COCTaBJIATh ypPaBHEHHUS] XUMHUYECKHMX pEakuid U pacKpelBaTb HUX CYIIHOCTB!
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMI  MOCPEACTBOM COCTaBJIEHUS  3JIEKTPOHHOTO
O0anmaHca 3THX pEaKIUH, pPEaKIuii HOHHOTO OOMEHa MyTéM COCTaBJICHHS WX IIOJHBIX H
COKpAILEHHBIX MOHHBIX YPABHEHMUI;

M3rOTaBIMBATh MOJEIM MOJIEKYJ OpPraHMYECKHUX BEIIECTB [UIsl WJUIIOCTpAlUU HX
XMMHMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUI: yCTaHABIMBATh MPUHAAIEKHOCTh U3YUEHHBIX OpPraHU4YEeCKUX
BEIIECTB 10 UX COCTaBY U CTPOEHUIO K ONpeAeIEHHOMY KJacCcy/Tpylie COeIMHEHUH, 1aBaTh UM
Ha3BaHUs Mo cucremarndeckoid HoMmeHkiarype (IUPAC) u mpuBoAnTh TpUBHAIFHBIE Ha3BaHMUS
JUIA  OTAETbHBIX TPEJCTaBUTENEH OPraHWYecKUMX BEUIECTB (STWIJIEH, AaleTWJIeH, TOJyoJI,
[NIMLEPUH, STUJICHIJIMKONb, (eHos, Qopmanpaeru, ameraabAerui, aleToH, MypaBbHHAs
KHCJIOTA, YKCYCHasi KHCJOTa, CT€apUHOBas, OJIEMHOBAs, MaJbMUTHHOBas KHCIOTHI, TJIMIHH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHUIIUH, TUBUHWII, U30MPEH, XJIOPOIIPEH, CTUPOJ U IpYyrue);

cOpPMUPOBAHHOCTh YMEHHS OINpPEAETATh BHJA XUMHYECKOW CBSI3UM B OPraHUYECKUX
COeIMHEHUX (KOBaJICHTHAs U MOHHAS CBA3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

c(OpMHUPOBAHHOCTh YMEHHSI NPHUMEHATH IOJOXKEHHUS TEOPUU CTPOEHHUS OPraHMYeCKHUX
BemecTB A. M. ByriepoBa [uisi 00bSCHEHUS! 3aBUCMMOCTU CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHUS;

C(OPMHPOBAHHOCTh YMEHHUH XapakTepU30BaTb COCTaB, CTPOEHUE, (GU3HUUECKUE U
XMMHWYECKHE CBOMCTBA TUIIMYHBIX NPEACTABUTEIICH PA3INYHbIX KJIACCOB OPTaHNYECKUX BEUIECTB!
QJIKAHOB, LUKIOAJIKAHOB, AJKCHOB, AJKAaJNEHOB, AJKWHOB, apOMAaTHYECKHUX YIJIEBOIOPOJIOB,
CIIMPTOB, AlbJETUAO0B, KETOHOB, KAPOOHOBBIX KUCIIOT, NMPOCTBIX U CIOKHBIX 3(PUPOB, KHUPOB,
HUTPOCOEANHEHUH U AMUHOB, aMUHOKHUCIIOT, OEJIKOB, YIJIEBOJOB (MOHO-, - U MOJUCAXAPUIOB),
WUIIOCTPUPOBATh TI'E€HETHYECKYH0 CBSI3b MEKIY HHUMH YPaBHEHMSMH COOTBETCTBYIOIIUX
XUMUYECKUX PeaKIHi ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (POPMYII;

C(OPMHUPOBAHHOCTh yMEHHUsS TOATBEP)KJIaThb HAa KOHKPETHBIX IpUMEpax Xapakrep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTU OPraHMYECKMX COEIMHEHMH OT KPaTHOCTH M THIIA
KOBAJICHTHOH CBSI3U (G- U TT-CBA3M), B3aUMHOTO BJIMSIHHSI aTOMOB U I'PYII aTOMOB B MOJIEKYJIaX;

C(OPMHUPOBAHHOCTh YMEHMSI XapaKTepPU30BaThb HCTOYHUKHM YIJIEBOJAOPOJHOIO ChIPbs
(HedTh, TPUPOAHBINA ra3, yroijp), COCOObI €ro nepepaboTKM M IMPAKTUYECKOE NPUMEHEHUE
IIPOIYKTOB 1epepaboTKH;

c(OPMHUPOBAHHOCTh BJAJEHUsI CHUCTEMON 3HAaHUM O €eCTECTBEHHO-HAy4HbIX MeETOoJax
[O3HaHUA — HAOJIONEHUM, H3MEPEHUM, MOJICIMPOBAHUM, OHKCIIEPUMEHTE (peaJlbHOM H
MBICJIEHHOM) U YMEHUS IPUMEHSTh 9TH 3HAHUS;

COPMHUPOBAHHOCTh ~ yYMEHHUSl IPUMEHSATb OCHOBHBIE  OIEpald  MBICIUTEIbHON
JEeATeNbHOCTH — aHalIM3 U CHHTE3, CpaBHEHHE, 000OIIeHHEe, CHCTEMaTHU3alllio, BBISBICHUE
IIPUYHUHHO-CIIEACTBEHHBIX CBA3EH — AJI U3yUEHUS CBOMCTB BEIIECTB U XUMHUUYECKUX PEAKIUM;

Cc(OPMHUPOBAHHOCTh YMEHHI: BBIABIIATH B3aMMOCBSI3b XUMUUECKUX 3HAHUHN C MMOHATUSAMH U
NPEJCTaBICHUAMU JPYTHX €CTECTBEHHO-HAay4YHBIX HPEIMETOB Juid 0Oojiee OCO3HAHHOTO
MIOHMMAaHMs CYIIHOCTH MaTepHaJIbHOTO €JUHCTBA MHpPA, MUCIOJB30BaTh CUCTEMHBIE 3HAHUS IO
OpraHu4ecKoi XUMMHU JJIs1 OOBSICHEHHS U MPOTHO3UPOBAHUS SIBICHHUM, UMEIOIUX €CTECTBEHHO-
Hay4YHYIO IPUPOLY;

C(OPMHUPOBAHHOCTh YMEHHUI: NPOBOJUTH pacu€Thl IO XUMHUYECKUM (opMmyaam Hu
YPaBHEHUSAM XHUMMUYECKMX PEAKIHUHA C MCIOJIb30BaHMEM (PU3MYECKHX BEIMYMH (Macca, 00BEM
ra3oB, KOJIMYECTBO BELIECTBA), XapaKTEPU3YIOLIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:



pacu€Thl MO0 HAXOXKICHUIO XUMHUYECKOH ()OPMYINBI BEUIECTBA IO M3BECTHBIM MACCOBBIM JIOJISIM
XUMUYECKUX JIE€MEHTOB, TPOAYKTaM CrOPaHUs, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHIA: MPOTHO3MPOBATH, aHAIM3UPOBATh U OLEHHUBATH C MO3ULUI
HKOJIOTUYECKON 0€30MacHOCTH TOCIEACTBUS OBITOBOM M MPOM3BOJCTBEHHOU JEATEILHOCTH
YEJIOBEKa, CBSA3aHHOM C TepepadOTKOM BEIIEeCTB, HCIOJIb30BATH IOJYyYCHHBIC 3HAHUS I
MPUHATHUS TPAMOTHBIX PEHICHUI MPOOJIEM B CHTYalUsX, CBA3aHHBIX C XUMUEH;

Cc(OPMHUPOBAHHOCTh YMEHHUI: CAMOCTOSITENIFHO IUIAHMUPOBATh W MPOBOIUTH XUMHUYECKHHA
AKCIEPUMEHT (IIOJyYeHHE U U3yYEHHE CBOMCTB OPraHMUECKUX BEIIECTB, KAUECTBEHHBIE pEaKIIUU
YIJIEBOAOPOJOB Pa3IUYHbIX KJIACCOB M KHUCIOPOACOJEPXKAIIUX OPraHUYECKUX BEIIECTB,
pelleHHe OHKCHEPUMEHTAJIbHBIX 33Jad 10 pPaclO3HABAHUIO OPraHUYEeCKHX BELIECTB) C
coOmoieHneM TpaBwiI  0e30macHOTO  oOpamieHHs C  BEUIECTBAaMH M JIAOOPAaTOPHBIM
o0opynoBaHueM, (OpPMYIUPOBATH II€JIb HCCIEIOBAHMS, IMPEACTaBIATh B Pa3IU4HON (opme
pe3yNbTaThl SKCIIEPUMEHTA, aHATU3UPOBATH U OLIEHUBATh UX JIOCTOBEPHOCTD;

c(OpMUPOBAHHOCTh YMEHUI:

coOiroAaTh MpaBMila 3KOJIOTUYECKH 1IeJIeCO00pa3HOTO MOBEIEHUS B OBITY U TPYAOBOH
NESTeIbHOCTH B IEJIIX COXPAHEHHUsS CBOEr0 30pOBbs, OKpY)KaloIled HPUpPOIHON cpelpl U
JOCTUXKEHUS €€ YCTOMYMBOTO Pa3BUTHUS;

OCO3HABaTh OIMACHOCTh TOKCHUYECKOTO JAEWCTBUS Ha YKUBbIE OPraHU3Mbl ONpeAETEHHBIX
OPraHMYeCKUX BEIIECTB, MOHUMas cMbich nokazarens [TJIK;

aHAJIM3UPOBATh  1€1€cO00pa3HOCTh  NPUMEHEHHs]  OpraHMYecKMX  BEIIeCTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILLIEHUS PUCK-TIOJIb3a;

c(hOpMUPOBAHHOCTh YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIM TMOUCK XHUMHYECKOM
nH(popMalliKd B pa3jMYHBIX MCTOYHMKAX (HayyHas U ydeOHO-Hay4yHasl JUTepaTypa, CpelCcTBa
MaccoBoil uH(popMauuu, MHTepHET U Apyrue), KPUTHUECKH aHAIU3UPOBATH XUMUYECKYIO
nHpopManuo, nepepadaTeiBaTh €€ U MCIOJIb30BaTh B COOTBETCTBUU C IMOCTABICHHON yueOHOM
3a7a4en.

11 KJIACC

[IpenmerHbie pe3ynbTaThl OcCBOeHUS Kypca «OOmas U HeOpraHuyeckas XUMHs»
OTpaXaroT:

chOpMUPOBAHHOCTH MPEJICTABICHUI: O MaTePUATLHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTAX
U MO3HABAEMOCTU SBJIICHUN MPUPOJIBI, O MECT€ U 3HAUYECHUM XMMHUU B CHUCTEME €CTECTBEHHBIX
HayK U e€ poJid B 00eCIeYeHNH YCTOWYUBOTO Pa3BUTHS, B PELICHUH MPOOJIEM 3KOJOTMYECKOH,
SHEPreTHYeCKOM W TMHUIIEeBONM Oe30MacHOCTH, B Pa3BUTHUM MEIUIMHBI, CO3/JaHUU HOBBIX
MaTepuagoB,  HOBBIX  HCTOYHHUKOB  OSHEPTUHM, B  00ECIEYEHHH  PAIMOHAIBHOIO
MIPUPO/IOIOIIL30BaHuUS, B (GOPMUPOBAHUN MUPOBO33PEHUS U 00IIEH KyIbTYphl UEIOBEKa, a TAKKE
9KOJIOTMYECKH 000CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM cpejie;

BIIQJICHUE CHUCTEMOM XUMHUYECKHX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIOJIATAOIINE
MOHATHS — XUMUYECKUH DJIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, IEKTPOHHAsI 000JI04YKa aToMa, S-
, p-, d-aTomHBIE OpOHMTAaNIM, OCHOBHOC M BO30YXJIEHHOE COCTOSHHUS aToMa, THOpHIM3aius
aTOMHBIX OpOuTajneil, HOH, MOJIEKyla, BaJCHTHOCTb, JJIEKTPOOTPULIATEIHHOCTh, CTEHCHb
OKHUCJICHHS, XHMHUYecCKas CBs3b (KOBaJCHTHAas, HWOHHAs, MeETa/UIM4yecKas, BOJOPO/IHAs),
KpUCTaJNINYecKasi peméTka, XMMHUYecKas peaklus, pacTBOP, SJIEKTPOJMTHI, HEIIEKTPOJIMTHI,
ANIEKTPOJIMTUYECKAs  JUCCOIMAlus, CTENeHb JUCCOLMAIMU, BOJOPOJHBIM  MOKa3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBON 3(P(PEKT XUMUUECKOI peakinu, CKOPOCTb XUMUYECKOH
peakuMy, XHMHYECKOE paBHOBECHE, TEOPUHM U 3aKOHbI (TEOpUS  AIIEKTPOIUTHUECKOM
aucconuanuu, nepuoaudeckuil 3akon JI.J. MenneneeBa, 3aKk0OH COXpaHEHMsI MAcChl BEILLECTB,
3aKOH COXPAaHEHUS U NPEBpalleHMs PHEPTrUU MPU XUMHUYECKUX PEaKLHUsAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JEHCTBYIOIUX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM A3bIK XHUMHUH,
MHPOBO33PEHUYECKUE 3HAHUSA, JISKAIUE B OCHOBE IOHMMAHUS NMPUYMHHOCTH M CHUCTEMHOCTH
XUMUYECKUX SIBIICHUH; COBPEMEHHBIC IPEICTaBIEHUsI O CTPOCHHHM BEIIECTBA Ha AaTOMHOM,
MOHHO-MOJICKYJISIPHOM ¥ HaJMOJIEKYISIpHOM YpPOBHSX; NpPEJCTAaBICHUS O MeXaHU3Max



XUMUYECKUX PEaKIUH, TEPMOJUHAMUYECKUX UM KHHETUYECKUX 3aKOHOMEPHOCTSIX HUX
MPOTEKaHUs, O XUMHYECKOM paBHOBECHM, pacTBOpax U  JIUCIEPCHBIX  CHUCTEMax;
(hakTOJIOrMYeCKHUe CBEJICHUSI O CBOWCTBAX, COCTaBE, MOJYYCHUH M OE30MaCHOM HCIOIh30BAHUH
BOKHEHIIIMX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOU JEATCIHHOCTH YEIOBEKa,
00IIMX HAYYHBIX MPUHIIUIIAX XUMHYECKOTO TPOU3BO/ICTBA;

c(OPMHUPOBAHHOCTh YMEHUM: BBISBJIATH XapaKTePHBIC MPU3HAKH TIOHATHH, yCTAaHABINBATH
WX B3aUMOCBSI3b, HCIOJb30BaTh COOTBETCTBYIOIIHME MOHSATHS MPU ONMHUCAHUH HEOPTaHUYECKUX
BEILIECTB U UX IIPEBPAILLCHUN;

c(OPMHUPOBAHHOCTh YMCHHSI HCIIOJIB30BATh XMUMHUYECKYH0 CHMBOJHUKY IS COCTABIICHUS
dbopMysT BEIIECTB W YpPaBHEHUH XUMUYCCKUX PEAKIUi, CHCTEMATHYECCKYl0 HOMCHKIATYPY
(IUPAC) u TpuBHabHbIC HA3BaHUS OT/ICIbHBIX BEIIECTB;

c(hOpMUPOBAHHOCTb YMEHHUS OTPEEIATh BAJIGHTHOCTh U CTETIEHh OKUCJICHHS] XUMHUYECKUX
JJIEMEHTOB B COCAMHEHUSX, BHJI XMMHUYECKOW CBs3U (KOBAJICHTHAs, MOHHAS, METaJUTMYECKas,
BOJIOPOIHAS ), TUIT KPUCTAITMYECKON pelEéTKH KOHKPETHOTO BEIIECTBA;

chOpMUPOBAHHOCTh YMEHHUSI OOBSCHITH 3aBUCUMOCTb CBOWCTB BEIIECTB OT BHJA
XMUMHMUYECKON CBS3M U TUMNA KPUCTAUIMYECKON peléTku, OOMEHHBIM U JOHOPHO-aKIIENTOPHBIH
MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOH CBS3H;

c(hOopMUPOBAHHOCTh YMEHHI: KIaCCH(PUIIUPOBATH: HEOPraHWYECKHE BEIIECTBA MO UX
COCTaBy, XMMHUYECKHE PEaKIUU TO PAa3JMYHBIM MPU3HAKaM (YHCIIy U COCTaBy pearupyroilmx
BEIIECTB, TEIUIOBOMY J((EKTy peakiuu, HU3MEHEHUIO CTENeHEH OKHUCICHUS JIIEMEHTOB,
00paTUMOCTH, y4YaCTHIO KaTajau3aropa M IPYTHE), CAMOCTOSTEIBHO BBHIOMPATh OCHOBAHHS M
KPUTEPUH TSI KIacCU(UKAINKI U3y4aeMbIX BEIIECCTB U XUMHUECKUX PEaKIIHA;

chOpMUPOBAHHOCTh YMEHHUS paCKpbIBaThb CMBICT Tiepuoauyeckoro 3akona JI. .
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIbHYIO H
MPOTHOCTUYECKYIO (DYHKIINH,

chOpMUPOBAHHOCTh YMEHUI: XapaKTepU30BaTh AIEKTPOHHOE CTPOEHUE aTOMOB M HMOHOB
XUMHUYECKUX DJJIEMEHTOB mepBoro—4yerBéproro nepuogoB Ilepuomnueckoit cucremsr JI.U.
MenaeneeBa, UCHOJIb3ys MOHATUS «IHEPTreTUYECKUE YPOBHMY, «IHEPreTHUUYECKHE IMOTYPOBHM,
«S-, p-, d-aToMHBIE OpOUTAIM», «OCHOBHOE U BO30YKIEHHOE OJHEPreTHUECKHE COCTOSHHS
aToMa»; OOBICHATH 3aKOHOMEPHOCTM HM3MEHEHHUS CBONCTB XUMHUYECKHX OJJIEMEHTOB M HX
coeIMHEeHUH 110 TiepuoaaM u rpynnam Ilepuoauyeckoii cucrtemsl [. . MenpeneeBa, BaJeHTHbIE
BO3MOYHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX IJIEKTPOHHBIX 000JI0UEK;

chOpMUPOBAHHOCTh YMEHHUH: XapaKTepu3oBaTh (OMHUCHIBATh) OOLIME XUMHYECKHE
CBOWCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPKAATh CYIIECTBOBAHUE I'€HETUYECKOM CBSI3U
MEK/ly HEOPraHMYEeCKMMHU BEIIECTBAMH C IIOMOUIbI0 YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX
peaxkuui;

c(OpPMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYHTHOCTb: OKHUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peakiuil MoCpeaCTBOM COCTaBIICHHS AJIEKTPOHHOrO OanaHca 3THUX PEaKIMil; peakiuii HOHHOTO
oOMeHa MyTéM COCTaBIEHUS MX IMOJHBIX M COKpAlIEHHBIX HOHHBIX YpPaBHEHMIA; peaKIHii
TUAPOJIN3A; PeaKIil KoMIUIeKcooOpa3oBaHus (Ha MpUMEpe THIPOKCOKOMIUJIEKCOB ILMHKA U
ATFOMUHHS);

chOpMUPOBAHHOCTh yMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHYECKHX
peakuuii ¢ y4€TOM HMX DSHEPreTHYECKUX XapaKTePUCTUK, XapaKTep H3MEHEHHUS CKOPOCTH
XMUMHUYECKON peaKkiMu B 3aBUCUMOCTU OT Pa3IHuYHBIX (DAKTOPOB, a TaK)Ke XapakTep CMEIIEeHUs
XMMHYECKOTO PaBHOBECHUS TOJI BIUSHUEM BHEIIHUX Bo3aekcTBuil (mpunimn Jle [latense);

chOpPMUPOBAHHOCTh YMEHHS XapaKTePU30BaTh XUMUYECKUE PEAKIIMH, JIeKAIIUe B OCHOBE
MPOMBIIIJIEHHOTO TIONYYeHHUS] CEePHOM KUCIOThI, aMMHakKa, OOIIWe HayuyHble MPUHIIUITBI
XUMHYECKUX TIPOU3BOJCTB; IEIECOOOPa3HOCTh NPUMEHEHHUsI HEOPTaHWYECKUX BEIIeCTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOYKHU 3PEHHSI COOTHOIIIEHUS PUCK-TIOJB3a;

c(hOpMUPOBAHHOCTH BJI/ICHUSI CUCTEMOW 3HAHUI O METO/IaX HAYYHOTO MMO3HAHUS SBICHUN
MpPUPOABI — HAONMIOJEHHE, HW3MEpEeHHe, MOJCIUPOBAHUE, OKCIEPUMEHT (peanbHbli U



MBICJIEHHBII), UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHMs MPUMEHATh 3TH 3HAHUS NpU
OKCIICPUMCHTAJIIbHOM HCCICAOBAHNN BCHICCTB U I OG'LHCHCHI/IH XUMHUYCCKUX SIBJIGHI/II;'I,
HMCIOIUX MCCTO B IIPHUPOAC, HpaKTI/I‘{eCKOﬁ ACATCIIBbHOCTH YCJIOBCKA U B HOBCCIIHCBHOI\/JI KU3HU,

C(bOpMI/IpOBaHHOCTB YMCHHSA BBIABJIATH B3aMMOCBA3b XUMHWYCCKUX 3HAHUU C IIOHSATUSIMHU U
MPEJICTABICHUSIMU  JIPYTHX €CTECTBEHHO-HAYYHBIX TMPEIAMETOB JUIs 0oJiee OCO3HAHHOTO
IMOHUMAHUA MaTCPHUAJIBHOTO CIMHCTBA MHPA,

c(OPMHUPOBAHHOCTH YMEHUS ITPOBOIUTH PACUETHI: C HCIIOIH30BAHUEM IMOHSATHH «MaccoBast
JI0JISL BEIIECTBA B PACTBOPE» M «MOJISIpHAST KOHIIEHTPAIIU»; MAcChl BEIleCTBA WM 00bEMa raza
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WM 0OBEMY OJTHOTO M3 YUACTBYIOIIMX B PCAKITUH
BELIECTB; TEIJIOBOIr0 3(pdeKTa peakuuu; 3HaueHus: BOJIOPOJHOIO MOKA3aTelNsl paCTBOPOB KUCIOT
M IIeNoYell ¢ M3BECTHOW CTEIEHBIO JMCCOIMAIH, Macchl (00BEMaA, KOJIMYECTBA BEIICCTBA)
MPOJIYKTa PEAKIIMH, €CJIM OJHO U3 UCXOJHBIX BEIECTB JIaHO B BHJIE PACTBOPA C ONpPEACIEHHON
MaccoBOM J/0Jel pacTBOPEHHOTO BEILIECTBA WM JAaHO B H30bITKE (MMEET NpHUMECH); I0JU
BBIXO0/Ia MTPOJIYKTA PEAKIIUU; 00BEMHBIX OTHOIIICHUH Ta30B;

c(hOopMUPOBAHHOCTh YMEHHUM: CAMOCTOSTEIBHO TUIAHUPOBATH M MPOBOJIUTH XUMUUYECKUM
AKCIIEPUMEHT (TIPOBEICHUE PEaKIIMii HOHHOTO OOMEHa, TIOITBEPKICHUE KaUeCTBEHHOTO COCTaBa
HEOPraHMYECKHX BEIIECTB, OMpPEAeNIEHNEe CPEIbl PACTBOPOB BEIIECTB C MOMOIIBIO HHAUKATOPOB,
U3Y4YE€HHUE BIIMSHUSA pPa3IMYHbIX (JAKTOPOB Ha CKOPOCTh XMMHUYECKOM pEaKIMH, pelleHue
AKCIEPUMEHTAJIbHBIX 3a/a4 1o TemaMm «Metamib» U «Hemeramib») ¢ coO0IeHueEM MpaBUil
Oe3omacHoro oOparieHusi ¢ BeniecTBaMu U JabopaToOpHbIM 00OpynOBaHUEM, (POPMYIHPOBATh
1eTb HWCCIAEAOBAHMS, TPEACTABIATH B pPa3IUYIHOW (QopmMe pe3yabTaThl AKCIIEPUMEHTA,
AHAJIIM3UPOBATE U OUCHHUBATH UX JOCTOBEPHOCTD,

chopMUPOBAaHHOCTh YMEHHUI: COONIOAATh MPaBUia MOJB30BaAHUS XUMHUYECKON TIOCYION H
nabopaTopHbIM 000pyIOBaHHEM, OOpallleHHs C BEIIECTBAMU B COOTBETCTBHUM C MHCTPYKLHSIMHU
[0 BBINOJHEHUIO JAaOOPATOPHBIX XUMHYECKHX OIBITOB, SKOJOTHYECKU IIeJIeco00pa3HOro
MOBEACHHUA B OBITY M TPYIOBOHl JAEATEIBHOCTH B LENSIX COXPAHEHHUS CBOEr0 3/I0POBBA,
OKpY)Kalolel NPUPOAHOW Cpeabl M JOCTHKEHUS €€ YCTOWYMBOTO pPAa3BUTHS, OCO3HABATH
OTMACHOCTh TOKCHYECKOTO JEHCTBHSI Ha >KHUBBIE OPraHU3Mbl OMpPENEIEHHBIX HEOPraHUYEeCKHX
BEIIECTB, MOHUMAas cMbIch noka3arens [1JIK;

cOpMUPOBAHHOCTh YMEHMI: OCYIIECTBIISATH II€JICHANIPABICHHBIN MOMCK XUMHYECKON
uHpopMalUKd B pa3iMYHBIX MCTOYHMKAX (HayyHas U y4yeOHO-HAy4yHas JUTepaTypa, CpelcTBa
MaccoBoil uH(popmauuu, MHTepHET u Apyrue), KPUTUUYECKH aHaJIU3UPOBATh XUMHYECKYIO
uHpopmalrio, nepepadarpiBaTh €€ U MCIOJIb30BaTh B COOTBETCTBUU C MOCTaBICHHON yuyeOHOU
3a7a4en.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
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Hroro mo pazueny 8
Pasznesa 2. YriieBoaopoanbl
51 [IpenenvHbIE YrIIeBOAOPOIbI — AJKAHBI, 5 bubnuoreka [IOK
' LUAKJIOAIKAHBI https://m.edso0.ru/d69df650
99 HenpenenbHbie yriaeBoIOPOIbI: aJKEHBI, 14 1 bubnuoreka [IOK
' aJIKaJINCHBI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 A 8
POMATHHCCKHC YIJICBOZOPO/LI (apeHbl) https://m.eds00.ru/d69df650
54 [IpupoHbIE ICTOYHUKH YTJIEBOJIOPOJIOB U HX 4 bubnunoreka [JOK
' nepepaboTKa https://m.eds00.ru/d69df650
bubmuoreka [JOK
2.5 r 4 1
HIOTEHIPOISBOARBIC YIIEROAOPOAOR https://m.edso0.ru/d69df650
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KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aejoB H TeM nmudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Ctpoenne aroma. [leproanyueckuii 3aKoH
P pHOA bubmmoreka [IOK
11 n [lepnoanueckas cucteMa XUMUYECKUX 9 1
https://m.edsoo.ru/2dd57f24
anemenToB J[. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 11 1 bubmuorexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bu6moreka [IOK
1.3 X 19 1 3
HMHIHCCKHE peakii https://m.edsoo.ru/2dd57f24
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi xumusi
bu6mmoreka [JOK
2.1 H 31 1 3
eMeTALIRT https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
2.2 M 23 1 2
CTALIH https://m.edsoo.ru/2dd57f24
Utoro mno pazneny 54
Pa3pen 3. Xumus u ;KU3HL
Mertoapl 1103HaHUSI B XUMHUHU. XUMUSA U bu6mmoreka [JOK
3.1 9 1
JKU3Hb https://m.edsoo.ru/2dd57f24
Wroro no pazgeny 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
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoaudecTBO 4acoB
Ne Mara DJIeKTpOHHbIe LN poBbIe
Tema ypoka KonTposbubie | IlpakTnueckue
n/m Bcero H3ydeHusi | oOpa3zoBaTejbHbIE PeCypChl
padoThI padoTsbI
[Ipenmer u 3HaUeHUE 02.09.2024
OpraHUYeCKON XUMHUH,
1 HpeI[CTaBJ'IeHI/Ie 0 1 bubmorera [IOK
p https://m.edso0.ru/3686e6f5
MHOT000pa3uu OPraHnYecKuX
COoeqUHEHNN
DJIEKTPOHHOE CTPOCHUE aToMa 02.09.2024
nepoaa (OCHOBHOE U
2 1}31236p él({Hoe COCTOSTHHSI) 1 Bu6nmorexa [JOK
YR ' https://m.edsoo.ru/Oce6fd4c
BaneHTHBIC BO3MOXHOCTH
aToma yriiepojaa
Xumuueckas CBA3b B 06.09.2024
OPraHUYECKUX COCTMHCHHUSIX.
3 MexaHn3Mbl 00pa3oBaHus 1 bubmorera [JOK
. p https://m.edsoo.ru/8d39f5c8
KOBAJICHTHOM CBSI3H, CIIOCOOBI
pa3pbiBa CBs3EH
Teopus crpoeHus 09.09.2024
4 OpPraHHYECKUX COSTUHEHNN A 1 bubmotera [JOK
p g ' https://m.edso0.ru/9e595ch8
M. byrneposa
Bupl uzomepun: CTpyKTypHas, 09.09.2024
5 IIPOCTPaHCTBEHHAS. 1 bubnuoreka [IOK
OneKTpoHHBIE Y3PPEKTHI B https://m.edso0.ru/b0e61661
MOJIEKYJIaX OPTraHHYECKUX



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

COEIMHEHUN

[IpencraBnenue o 13.09.2024
KJTacCU(UKAIIUU U
6 CUCTEMaTHYCCKast bubmorera [JOK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHMYECKUX BEIIECTB

7 Knaccudukanys peakuuii B 16.09.2024 bubmuoreka [IOK
OpraHNYeCKON XUMHUHU https://m.edsoo.ru/ba5706aa

8 Bxo/Hasg KOHTPOJIbHAs paboTa 16.09.2024 bubmorexa HOK

https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTHYECKHH PSII, 20.09.2024
obmas gopmymna,

9 HOMEHKJIaTypa U U30MEPHS, bubnuoreka [JOK
AJIEKTPOHHOE U https://m.eds00.ru/25a14636
MPOCTPAHCTBEHHOE CTPOCHHUE
MOJICKYIT

10 Du3HYECKHNE U XUMUYECKHE 23.09.2024 Bubauroreka IIOK
CBOICTBa aJIKAaHOB https://m.edso0.ru/3137711c
HaxoxneHne ankaHoB B 23.09.2024

11 npupojie. CriocoObl OJTydeHUs bubmorexa HOK

https://m.edso00.ru/259b0a5b
Y IPUMEHEHHUE aJIKaHOB
[{ukmoankaHe!: 00Ias 27.09.2024
¢dbopmyna, HOMEHKIATypa U

12 HM30MepHsi, 0COOCHHOCTH bubnrorexa [JOK
CTPOCHHUS U XUMUYECKUX https://m.edso0.ru/156730d2
CBOWCTB, CITIOCOOBI MOJIyYEHUS U
MPUMEHEHHE

13 Pemenne pacuéTHBIX 3a/1a4 Ha 30.09.2024 bubmuoreka IIOK

OTIPEJEIIEHUE MOJIEKYIIPHOU

https://m.edsoo.ru/bf84d8eb



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

(hopMyITbI OPraHUIECKOTO

BEIIIECTBA 10 MACCOBBLIM JIOJISIM
ATOMOB DJIEMEHTOB, BXOISIINX
B ero cocraB. CucremMaTH3amus
1 000011IeHIE 3HAHUI 110 TEME

AJIKEHBI: TOMOJIOTHYECKHUH PSLLL, 30.09.2024
obmas gopmyina,
14 HOMEHKJIaTypa, JIEKTPOHHOE U bubnuorexa [JOK
IIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MouieKkyn. CTpyKTypHast U LIUC-
TpaHC-U30MEPHS ATTKEHOB
DU3NYECKUE U XUMUYECKHE 04.10.2024
15 cBoiicTBa ankeHoB. [IpaBuiio brbmorexa [TOK
https://m.edso0.ru/21069ccd
MapkoBHHKOBa
16 CrocoObI ONTyYeHHs U 07.10.2024 bubmmoreka ITOK
MPUMEHEHHE AJIKEHOB https://m.eds00.ru/665dc058
[IpakTuueckas padora Ne 1 o 07.10.2024
17 teme "llosrydenue sTuneHa u bubmorexa HOK
o https://m.edsoo.ru/0941eed8
W3Y4EHHUE ero CBOICTB
Perrenne pacuéTHBIX 3aa4 Ha 11.10.2024
18 OIpeICICHUE MOJIEKYIISIPHOM bubnuoreka [JOK
(hopMyITbl OPraHUYECKOTO https://m.edsoo.ru/e9ea9921
BEIECTBA
AJIKaIUCHBI: CONPSUKEHHBIE, 14.10.2024
M30JIMPOBaHHbBIE,
19 KyMYJIMPDOBaHHBIE. Bubmmorexa LIOK
https://m.edso0.ru/04298c0a
OCOoOGeHHOCTH AIIEKTPOHHOTO
CTpOeHUs
20 XHUMHYECKUE CBONCTBA 14.10.2024 bubmuoreka [JOK



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

COIPSDKEHHBIX JUEHOB

https://m.edsoo.ru/e561253d

1 Crioco0bl MoTyYeHus U 18.10.2024 but6moreka [IOK
IIPUMEHEHHE AJIKATUECHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKHIA PSi, 21.10.2024
o6mas hopmyia,
22 HOMCHK?;afyp};, AJIEKTPOHHOE U brbamorexa [OK
https://m.edsoo.ru/68b6cc4c
MIPOCTPAHCTBEHHOE CTPOCHNE
MOJIEKYJ, (pU3MYecKrue CBOMCTBA
23 XUMHUYECKHE CBOMCTBA AIKHHOB 21102024 bubmorexa HOK
https://m.edso0.ru/23493a93
o4 KauecTBeHHBIE PEAKIMU Ha 25.10.2024 Bubmoreka IIOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da
o5 CriocoOblI nostyueHus u 08.11.2024 bubnuoreka [JOK
MPUMEHEHHE AIKHHOB https://m.edsoo.ru/a6f9alea
Perrenue 3amaq: pacy€Thl 1Mo 11.11.2024
26 YPaBHEHUIO XUMUYECKOU bubmorexa [IOK
https://m.edsoo.ru/5db8e526
peaknuu
97 Cucremaruzanus 1 06001IeHne 11.11.2024
3HaHUH 10 TeMe
ApeHbI: TOMOJIOTUYECKUH Ps/I, 15.11.2024
obmras ¢popmyina,
)8 HOMEHKJIaTypa. DJIEKTPOHHOE U bubnunoreka [JOK
MPOCTPAHCTBEHHOE CTPOCHHUE https://m.edsoo.ru/a92a7094
MOJIEKyJ1 O€H30J1a ¥ TOJY0JIa,
ux (usuveckue cBoiicTBa
29 XHUMHUYECKHE CBOMCTBA aPEHOB: 18.11.2024 Bubnuoreka [IOK
peaKUrH 3aMEIIECHUs https://m.edsoo.ru/a44alae4
30 XHUMHUUECKUE CBOWCTBA apEHOB: 18.11.2024 bubnuoreka LIOK



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4

peakuuy NpUCOEIUHEHNUS,
OKHCJIEHHE TOMOJIOTOB OeH30I1a

https://m.edsoo.ru/a44alaed

31

OCOOEHHOCTH XUMHYECKAX
CBOMCTB CTHpPOJIA

22.11.2024

bu6mmoreka [IOK
https://m.edsoo.ru/d5018a54

32

Pemrenne pacy€THbIX 3a1a4 HA
OIIPENIEICHUE MOJIEKYIISIPHOU
(hopMyITBl OPraHUIECKOTO
BeIlleCTBA

25.11.2024

bubmmoreka [{OK
https://m.edsoo.ru/53461a2c

33

CriocoObl nostyueHust u
MpUMEHEHHE apEeHOB

25.11.2024

bu6mmoreka [{OK
https://m.edsoo.ru/6f717d09

34

T'eneTnyeckas cBsA3b MCKOY
Pa3IMYHBIMU Ki1aCcCaMU
YTIIEBOJIOPOJIOB

29.11.2024

35

Pacué€tsl mo ypaBHEeHUSIM
XUMHYECKUX PEAKIIUH.
CucreMmaruzanus 1 00o01eHne
3HAHHH 10 TEME

02.12.2024

36

[Tpupoaueiii ra3. [lonyTHbie
HeTsHBIC Ta3bl

02.12.2024

37

KaMeHHbIi yroibs 1 IpoayKThl
ero nepepaboTKu

06.12.2024

bu6mmoreka [JOK
https://m.edso0.ru/69b3398b

38

Hedtp 1 ciocoOmr e
nepepabotku. [IpumeHenue
MIPOJIyKTOB MepepaboTku HedTr

09.12.2024

bubmuoreka [JOK
https://m.edsoo.ru/21f9de78

39

I'eHeTHUECKas CBSI3b MEXKITY
pa3IMYHBIMU KJIACCAMHU
YTJIEBOJIOPOIOB

09.12.2024

40

FanoreHonpomBo,quIe

13.12.2024

bu6mmoreka [JOK



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

YIJIEBOJIOPOJIOB: SJIEKTPOHHOE
CTPOCHHE; PEaKIMU 3aMEIICHUS
rajoreHa

https://m.edsoo.ru/82b4d759

41

[elicTBue menoyen Ha
raJIOreHIPOU3BOIHBIE.
B3aumopeiicterue
JUTAJIOT€HAIKAHOB C MAarHUEM U
[IUHKOM

16.12.2024

42

CucreMaruzamus 1 00001eHne
3HAHUM MO pa3aeny
"YrneBonoposr"

16.12.2024

bubmmoreka [{OK
https://m.edsoo.ru/20e89f22

43

KonTponbHas pabota o teme
"VYrneBonopoier"

20.12.2024

bu6moreka [IOK
https://m.edso0.ru/95c9e298

44

[IpenenbHbIE OTHOATOMHBIE
CHUPTHI: TOMOJIOTHYECKUH psi,
obmas Gopmysa, CTpoCHHE
MOJIEKYI, U30MepHs,
HOMEHKJIATypa,
knaccudukanus, Gpusnyeckue
CBOMCTBA

23.12.2024

bu6moreka [IOK
https://m.edsoo.ru/df04c5cd

45

XUMHAYECKHE CBOUCTBA
MPEACIIbHBIX OJIHOATOMHBIX
CIIUPTOB

23.12.2024

bubmuoreka [JOK
https://m.edsoo.ru/26ee34fe

46

Crnioco6bl nostyueHust u
IIPUMEHEHHE OJTHOATOMHBIX
CIIUPTOB

27.12.2024

bubmuoreka [JOK
https://m.edso0.ru/484100000000000

47

[Tpocteie 3¢upsr:
HOMEHKJIaTypa M U30MEepHH,
0COOEHHOCTH (PU3MUYECKUX U

30.12.2024

bu6mmoreka [JOK
https://m.edsoo.ru/c2c788b2



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2

XUMHYECKUX CBOUCTB

MHOr0aTOMHBIE CIIUPTBHI: 30.12.2024

48 STUJICHIJIMKOJIb U TJIMLIEPHUH, UX bubnuorexa [JOK
¢bu3nvecKue 1 XUMHYECKHE https://m.edsoo.ru/ee4d84aa
CBOICTBa
CriocoObI mosTydeHust 1 10.01.2025

49 MIPUMEHEHHE MHOTOATOMHBIX bubmorexa HOK

https://m.edsoo.ru/d12e567d
CIIUPTOB
DEHOI: CTPOCHUE MOJIEKYJIBI, 13.01.2025
50 (u3HYecKre CBOMCTBA. bubmorexa HOK
https://m.edsoo.ru/2ce726f8
ToxcuuHOCTH (peHOIa
. 13.01.2025 bubnmoreka [JOK

>1 XUMIHECKHE CBOHCTBA (eriora https://m.edso0.ru/037ca5f9

52 CrocoObI ONTyYeHNs U 17.01.2025 bubmmoreka ITOK
npuMeHeHne (perosa https://m.edsoo.ru/c77ddf4c
[Tpaktuyeckas pabora Ne 2. 20.01.2025
Pemenune skcnepuMeHTanbHbBIX bubnuoreka [IOK

53
3aga4 no teme "CnupTel U https://m.edsoo.ru/fd0ced09
henonsr"

54 CucremaTu3anus 1 0000IIeHHE 20.01.2025 bub6nuoreka IIOK
3HaHUH IO TeEMeE https://m.edso0.ru/1810ch9b
AJIBJAETUIBI U KETOHBI: 24.01.2025
ANIEKTPOHHOE CTPOEHHUE

55 KapOOHUIILHOM TPYIIIHI; bubnunoreka [JOK
TOMOJIOTHYECKUE PsI/Ibl, 001Ias https://m.edsoo.ru/b139beaa
dbopmyna, uzomepus u
HOMEHKJIaTypa

56 AJBIEruabl 1 KETOHBI: 27.01.2025 bubmuoreka [JOK



https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa

¢u3nvecKrue CBOMCTBA; peaKIuu

https://m.edso0.ru/c887425c

MIPUCOCTUHEHHS
Peaknuu okucienus u 27.01.2025
57 Ka4eCTBEHHBIE PEAKIIUU bubnmorexa LHOK
p https://m.edsoo.ru/a393baa9
aJIbIETUIOB U KETOHOB
53 CrocoObl TOTyYeHH s 31.01.2025 bubmuoreka [IOK
albAETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OHOOCHOBHBIE TIPE/ICTIbHBIC 03.02.2025
59 KapOOHOBBIE KUCIIOTHI, bubnuorexa [JOK
0COOEHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fec0b113
MOJICKYIT
M3oMepnsa n HoMeHKIAaTypa 03.02.2025
60 Ka 601?01351)( KHCIIOT I/IXyp brbmorexa [OK
P . https://m.eds00.ru/700cc87b
(bu3uvecKue CBOMCTBA
XUMHUUYECKUEe CBOMCTBA 07.02.2025
61 NpeaEIbHBIX 0JHOOCHOBHBIX bubmorexa HOK
e a https://m.edso0.ru/40e6e0e9
KapOOHOBBIX KHCIIOT
OCOOEHHOCTH CBOUCTB 10.02.2025
62 MYPaBbUHOW KHUCJIOTHI. bubnuoreka [JOK
MHuoroo6pa3ue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
OCcOoOEHHOCTH CBOMCTB: 10.02.2025
HeTIPeACIIbHBIX
apOMaTHYECKUX KapOOHOBBIX,
bubmuoreka [JOK
63 TMKapOOHOBBIX,

FI/I,[[pOKCI/IKap6OHOBHX KHUCJIOT.
Hpe,[[CTaBI/ITeJ'H/I BBICIIHUX
Kap6OHOBLIX KHUCJIOT

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



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773

[ToHATHE O IPOU3BOIHBIX

14.02.2025

bubmuoreka [IOK

64 KapOOHOBBIX KHUCJIOT https://m.edsoo.ru/0d162d9d
CriocoObI mosTydeHust 1 17.02.2025

65 pUMEHEeHHe KapOOHOBBIX bubamorexa [OK

https://m.edso0.ru/7¢065c9d

KHCIIOT
Crnoxwuble 3¢upsr: 17.02.2025
TOMOJIOTUYECKUM psJl, oOras bubnuotexa [JOK

66
dhopmyna, nzomMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DU3HYECKNE U XUMUYECKHE 21.02.2025 bubmmoreka IJOK
cBOIicTBa 3(hUpoB https://m.edsoo.ru/ad6b94b2
Perrenne pacu€THBIX 3a1a4: 10 28.02.2025
YPaBHEHUIO XUMUYECKOM

68 peakiuu, Ha OTNpeeIICHNUE
MOJIEKYJIIPHON (POPMYJIBI
OpPraHHYECcKOro BElIecTBa
[Tpaktuyeckas pabora Ne 3. 03.03.2025

69 Pemenune skcnepuMeHTaIbHbBIX bubnuoreka [JOK
3ama4 o teme "KapOoHoBbIe https://m.edsoo.ru/486671fb
kucioThl. CroxHbie 3upbr"”
XKupsl: crpoenue, husndecKue 03.03.2025

70 Y XUMHUYECKUE CBOMCTBA Bubmmorexa LIOK

https://m.edsoo.ru/a19c5b98

(ruapoiin3)
OCOOCHHOCTH CBOWCTB JKUPOB, 07.03.2025

71 COJIepXKalIuX OCTaTKU bubnunoreka [JOK
HEIPEACIBbHBIX JKUPHBIX https://m.edso0.ru/b0331922
KkucnoT. XKupsl B ipupoie

72 Mpr11a KaK COJIM BBICIITHX 10.03.2025 bubmotera [JOK

https://m.edso00.ru/3c566565



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
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https://m.edsoo.ru/3c566565

KapOOHOBBIX KUCIIOT, HX
Morouiee aercreue. [lonsrue o
CHHTETHYCCKUX MOFOIIUX

cpencrBax (CMC)
I'enernueckas cBsA3b 10.03.2025

73 yIJI€BOI0POJOB U bubnuorexa [JOK
KHMCIJIOPOJICOAEPKAIINX https://m.eds00.ru/56790c96
OpPraHMYECKUX BEIIECTB

74 Pacuérsl o ypaBHeHHAM 14.03.2025
XHUMHYCCKHAX PEaKITHHA

75 CucreMaTu3anus 1 00001IeHe 17.03.2025 Bubmmoreka IIOK
3HAHUM MO TeMe https://m.edsoo.ru/f8eaf2eb
OO01as XxapakTepucTuKa 17.03.2025

76 YTJIEBOJIOB U KiIacCU(pHUKaIUs bubnuoreka [IOK
YTJIeBOJIOB (MOHO-, - U https://m.edso0.ru/7a9693al
TOJIMCaxapy bl )
MoHocaxapubl: (pU3HYCCKHE 21.03.2025

77 CBOIICTBA U HAXOXKICHHE B bubmmorera [IOK

https://m.edsoo.ru/b4bdda2d

pupoie
[TprMeHeHHE TIIFOKO3BbI, €€ 31.03.2025

78 SHAMCHIC B bu6mmoreka [JOK

https://m.edsoo.ru/5e61122d

KU3ZHEJEATEIIbHOCTH OpraHu3Ma
JlucaxapuIbl: caxaposa, 31.03.2025

79 MajbTO3a M JIAKTO3a. bubmuoreka [JOK
Haxoxnenue B mpupose u https://m.edsoo.ru/eb0384e7
MIpUMEHEHHE JFcaxapuioB

80 [Tonrcaxapuibl: CTPOEHUE 04.04.2025 Bubnuoreka [IOK

MaKpOMOJIeKyJ, (pu3nyeckue u

https://m.edsoo.ru/72a04508
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XUMHYECKHE CBOMCTBA,

MPUMEHEHHE
81 [MousTre 06 UCKYCCTBEHHBIX 07.04.2025 bubmmoreka [IOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenue pacueTHbIx 3a1a4 Ha 07.04.2025
82 OIpEAEIICHUE JJOJIM BbIXO/1a bubnuotexa [JOK
MIPOAYKTA PEAKIUH OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKH BO3ZMOKHOTO
83 CucremaTtu3zanus 1 0000IIeHHE 11.04.2025 bubmunorexa [IOK
3HaHUM MO paszeny https://m.edso00.ru/08d4364c
KoHnTposbHast paboTa 1mo teme 14.04.2025
84 "Kucnopozcoaepsxaiine brbmorexa [TOK
poAcoAcpaall " https://m.eds00.ru/42c6678e
OpraHu4eCcKHe COCIMHEHUS
AMUHBI: KJTacCU(pHUKAIIHS, 14.04.2025
CTPOCHHE MOJIEKYJI, 001IIast
85 dhopmyna, nzomepus Bubmmorexa [IOK
pMYTI, Py, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (PU3UUECKHE
CBOMCTBA
86 XUMHYECKUE CBOMCTBA 18.04.2025 bub6nuoreka IIOK
anupaTHIECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIUH: CTPOEHHE aHUIMHA, 21.04.2025
0COOEHHOCTH XMMHYECKUX
. bubmuoreka [JOK
87 cBocTB aHninHa CriocoObl
https://m.edsoo.ru/39cd21f1
MOJIyYCHHUS ¥ TIPUMCHEHUE
an(paTHUECKUX aMHUHOB
21.04.2025 bubmuoreka [JOK
88 MpomexyTouyHana aTTecTaums
https://m.edsoo.ru/eal38763
89 AMMHOKHCIIOTHI: HOMEHKJIaTypa 25.04.2025 bubnmnorexa LIOK
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U u3oMepus, Gpu3nvYecKue
cBoiicTBa. OTaENbHbBIE
MPEICTaBUTENN Ol-aMUHOKHCIIOT

https://m.edsoo.ru/d1773e80

XnMHYeCKHe CBOMCTBA 28.04.2025
AMUHOKHCJIIOT, UX
90 OMOJIOTHYECKOE 3HAUCHIE bubmorexa HOK
https://m.edso0.ru/77df705a
amuHokuciior. CuHTE3 U
TUPOJIN3 TIENITUIOB
o1 Benku Kak npupoaHbie 28.04.2025 bubmuoreka [IOK
MOJINMEPBL; CTPYKTYPHI OEJIKOB https://m.edso0.ru/429e9899
02.05.2025 bu6moreka [IOK
92 XUMHUUeCKHe CBOiCTBA OEIKOB
https://m.edso0.ru/6237306d
A3oTcoaepxalime 05.05.2025
TeTEPOLUKITHICCKIE
93 coenuHenusa. HyknenHoBble bubmorera [JOK
g P YR https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
OunosiornuecKas pojb
IIpaktuyeckas pabora Ne 4, 05.05.2025
Pemenne sxcniepuMeHTATBHBIX
94 SATAY 10 TeMe bu6mmoreka [JOK
" ¢ https://m.edsoo.ru/8e3c02d1
A3oTcoaepKalne
OpPraHM4ecKue coeaMHEHns"
IIpakTuueckas padorta Ne 5. 12.05.2025
95 Pemenne skcriepuMeHTaIbHBIX bubnunoreka [JOK
3a7a4 1o teme "Pacrno3naBanue https://m.edsoo.ru/bde3fdf6
OpPraHUYECKUX COETUHEHMI"
KonTpospHas padoTa 1o Teme 12.05.2025
| bu6mmoreka [JOK
96 AzoTtcoaepamue

OpraHUYecKue coequHeHus"

https://m.edsoo.ru/ce561bc7
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OcCHOBHBIE TIOHATHS XUMHUU
BBICOKOMOJIEKYJISIPHBIX

16.05.2025

97 COCIMHEHUI M METOIbI UX 1 bubmorera [JOK
https://m.edsoo.ru/7aa63ebd

CUHTE3a —II0JIUMEpHU3aITUs U
TTOJIMKOHACHCAITUS

08 ITnactmaccesl. YTuiu3anus u 1 19.05.2025 bubGnnoreka IIOK
nepepaboTKa IIacTUKa https://m.edsoo0.ru/82242e0f
DnacToMepsl: HaTypallbHbII 19.05.2025

99 CHHTETHYECKHE KayTyKH. 1 bubmmorexa [OK

https://m.edso0.ru/246103ec

Pe3una
BosokHa: HatypanbHbIe, 23.05.2025

100 HCKYCCTBEHHBIE, 1 bubnuoreka [IOK
cuHTeTnyeckue. [lonumepsr https://m.eds00.ru/5963a601
CHeIHaIbHOTO Ha3HAUYEHHUS
[Tpaktuyeckas pabora Ne 6. 26.05.2025

101 Pemenune skcnepuMeHTanbHbBIX 1 bubnuoreka [IOK
3a7a4 1o teme "Pacrno3HaBanue https://m.edsoo.ru/3aebd77a
IJ1aCTMacc U BOJIOKOH"
O06001IeHNE U CUCTEMATU3aLIHS 26.05.2025

102 M3YyYEHHOTO MaTepuaa o TemMe 1 bubnuoreka [JOK
"BricokOMONIEK YIS pHBIE https://m.edsoo.ru/6a22b1e8
coequueHus"

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne ara undposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue A op
n/n Bcero H3ydeHusi | oOpa3oBaTebHbIE
padoTsbI padoThI
pecypchl
1 Artom. CocTaB aTOMHBIX SIZIED. 1 02.09.2024 bubmmnorexa [IOK
XuMHU4YeCcKui 3JieMeHT. M30TOTIbI https://m.edsoo.ru/59c112ee
) CTpoeHue 2JIEKTPOHHBIX 000JI09€EK 1 03.09.2024 Bubanorexa [IOK
aTOMOB, KBAaHTOBBIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudurarms XuMHUIeCKHX L 06.09.2024 Bubnrorexa [TOK
3JIEMEHTOB (S-, P-, d-, f-3memMenThI) https://m.edsoo.ru/61294af9
4 PacripeieNieHue DIIEKTPOHOB T10 1 09.09.2024 Bubmumoreka IIOK
ATOMHBIM OPOUTAIISIM https://m.edsoo.ru/f5f750fe
DneKTpOHHbBIE KOH(GUTypallii aTOMOB 10.09.2024
P Puryp bu6mmoreka [IOK
5 3JIEMEHTOB B OCHOBHOM U 1
. https://m.edso0.ru/8149e846
BO30YXIEHHOM COCTOSTHUHU
6 DNeKTpOHHBIC KOH(PUTYpaITUX HOHOB. 1 bubnuoreka [JOK
DIIEKTPOOTPUIIATEIBLHOCTD 13.09.2024 https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[Tepuoaudeckas cucTeMa XUMHYECKUX
16.09.2024 bu6mmoreka [JOK
7 anemenToB JI. . MenpeneeBa, CBA3b C 1
N . https://m.edso0.ru/16957c01
COBPEMEHHOU TEOpUEH CTpOSHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
3 XUMHYECKUX DJIEMEHTOB U 00pa3yeMbIX 1 17.09.2024 bubnuoreka [JOK
MU IIPOCTBIX U CIIOKHBIX BELIECTB 110 o https://m.edsoo0.ru/f8468927
TpyIIaM U eproaam
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20.09.2024

bubmuoreka [JOK

) Bxoaiast kontpobiias padota hitps://m. edsoo.ru/8fad2942
Buaer xuMmuueckoii cBs3u. MexaHUu3MBbl 23.09.2024

10 00pa30BaHUs KOBAJICHTHOU CBSI3H. bubnuorexa [JOK
BonopoaHas cBs3b. https://m.edsoo.ru/5a8072af
MeXMOJIeKyISIpHBIC B3aHMOICHCTBUS
BaneHTHOCTD 1 BaJI€HTHBIE 24.09.2024

11 BO3MOYKHOCTH aTOMOB. CBSI3b bubmmoreka [IOK
3JIEKTPOHHOM CTPYKTYPBI MOJIEKYI C UX https://m.edsoo.ru/3d2ca093
T€OMETPUYECKUM CTPOCHUEM

12 IMpencraBiieHNst O KOMILIEKCHBIX 27.09.2024 bubmmoreka [TOK
COEIMHEHUSIX: COCTaB M HOMEHKJIaTypa https://m.edso0.ru/8c66b12a
BemectBa MosieKynsipHOTO 1 30.09.2024

13 HEMOJIEKYJISIPHOTO CTpOEHUS. THIbI bubnuoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edso0.ru/e167635b
BEIICCTB
[ToHsITHE O AUCTIEPCHBIX CUCTEMAX. 01.10.2024

14 [IpencraBneHue o KOJUTOMIHBIX Eubmrorexa HOK

https://m.edsoo.ru/da2c70e4

pacTtBopax
HcTrHHBIE PacTBOPBI: HACHIIIIEHHBIE U 04.10.2024

15 HEHACHIIIIEHHBIC, PACTBOPUMOCTbD. bubmorexa HOK

https://m.edsoo.ru/e9ccdd8d

Kpucramnoruaparsr

16 Croco0bl BBIPaXKEHUSI KOHIICHTPAIIUH 07.10.2024 bubarorexa [IOK
pacTBOpPOB https://m.edso0.ru/328e653a
Pemrenue 3a1a4 ¢ HCIOIB30BAHUEM 08.10.2024

17 MOHATHH "MaccoBas A0 bu6mmoreka [JOK

pacTBOpEHHOrO BelecTBa", "MosIpHas
KOHLIEHTpauus"

https://m.edsoo.ru/785e0ab4
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18 Kraccudukaryst 1 HOMEHKIATypa 11.10.2024 Bubanorexa [IOK
HEOPraHUYECKHUX BEILECTB https://m.edsoo.ru/bf9e108d

19 CucreMaru3anus 1 0000IIEeHHE 3HAHUI 14.10.2024 Bbubmumoreka [IOK
10 TEME https://m.edsoo.ru/8d2c6a3a
KontposbHas paboTa 1o reMam 15.10.2024
"Crpoenue atoma. [lepuoauueckuii

20 3akoH u [lepuoanueckas cucrema bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /1. 1. https://m.edso0.ru/70a60aa4
MenneneeBa", "CtpoeHue BemiecTna.
Mnuoroo0Opasue Bemiect"
Knaccugukanus XAMHIECKIX peakinit 18.10.2024
B HEOPTaHMYECKOW U OPraHUYECKON

21 XUMHH. 3aKOH COXPAHEHUS MacChl bubmuorexa [JOK
BEIIECTB; 3aKOH COXPAaHEHHUS U https://m.edso0.ru/6335cdd2
MpeBpaIleHUs SHEPTHH TIPH
XUMUYECKUX PEAKITHIX
TemnoBbie 3G HEKTH XUMUYIECKUX 21.10.2024

22 peaknuii. TepMoXuMHIECKUE bubmorexa HOK

https://m.edsoo.ru/d1db86da

ypaBHCHHS
BbIunciieHus o ypaBHEHUSAM 22.10.2024

23 XUMHUYECKUX PEAKIUi U Eubmorexa HOK

https://m.edsoo.ru/87b13954

TEPMOXUMHUYECKUM YPaBHEHHSIM
CKOpOCTh XMMHUYECKOM peakiuu, eé 25.10.2024

24 3aBUCHMOCTD OT Pa3JIMYHBIX (DAKTOPOB.
Karanu3s u kaTanu3atopbl

25 ['oMOreHHbIC U TeTEPOTeHHBIE PEAKIINU 2yer 05.11.2024

26 I[MpakTuueckas padora Ne 1 1o Teme 1 08.11.2024 Bubamoreka [IOK

"BnusiHue pa3nuyHbIX (aKTOpPOB Ha

https://m.edsoo.ru/1facaldl
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CKOPOCTh XUMHUYECKON peakuuu"

97 OGparuMble U HEOOPAaTHMBIE PEAKIIHH. 11.11.2024 bubnuoreka [IOK
XHWMHUYECKOE paBHOBECUE https://m.edso0.ru/30952f9b
[IpakTnueckas padora Ne 2 1o Teme 12.11.2024

28 "BnusiHue pa3inyHbIX GaKTOpOB HA brbamorexa LOK

P P " https://m.edsoo.ru/3bf34e17
MOJIOKEHHE XUMUYECKOTO PaBHOBECHS
ONEeKTPOJIMTHYECKAS JUCCOIIMALIUS. 15.11.2024
29 CI/IJILHII))Ie U cJIa0BIE DIIEKTPOJINTEI bubnmorera [TOK
P ) https://m.edsoo.ru/5f766bdf
CreneHn QUCCOUAIIN
Hownnoe npousseaenue Boasl. Cpena 18.11.2024
30 BOJIHBIX PACTBOPOB. BOIOPOIHBII bubmmorexa [TOK
g p POB. BONOpPOaL https://m.edso00.ru/3966cag89
nokasarens (pH) pactBopa
I'maponus coneit. Peakiuu, 19.11.2024
31 MIPOTEKAIOIIME B PACTBOPAX bubmmorexa [OK
p P P https://m.edsoo.ru/09d5a9bd
JJIEKTPOJIUTOB
[IpakTuueckast pabota Ne 3 o Teme 22.11.2024
32 "XHUMHYECKHE PEAKIIUHA B PACTBOPAX bubmmorexa [OK
P " P P https://m.edsoo.ru/2e3daeb0
JJIEKTPOJIUTOB
OKHUCIUTEIBHO-BOCCTAHOBUTEIILHBIE 25.11.2024

33 eakuy. Baxxnenime oKucInTeIn U bubmmorexa [JOK
DEARHIH. https://m.edso0.ru/56226060
BOCCTAHOBUTEIH

34 MeTo 1 3IeKTPOHHOTO (3JIEKTOHHO- 26.11.2024 bubnmoreka [IOK
HOHHOTO) OajlaHca https://m.edsoo.ru/fb691387

35 DIIEKTPOJIN3 PACTBOPOB U PaCILIaBOB 29.11.2024 bubmmoreka [IOK
BEIIIECTB https://m.edso0.ru/93fb97d2

36 Pemrenue 3amau pa3IUUHBIX THIIOB 02.12.2024 bubmnorexa [IOK

P https://m.edso0.ru/5a859d16

37 Pernienue 3a1a4 pa3nuyHbIX THIIOB 03.12.2024 bubmuoreka [JOK
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https://m.edsoo.ru/5afa265d

38 Cucremaru3zanus u 00o0IIeHne 3HAaHUN 06.12.2024 Bub6noreka LIOK
1o TeMme "XumMuueckue peakuun” https://m.edsoo0.ru/c161eb85

39 KoHnTponsHas pabora 1o Teme 09.12.2024 bubnuorexa [JOK
"Xumuueckue peakuuu" https://m.edso0.ru/a8a0a930
[TosoxkeHrne HEMETAIIIIOB B 10.12.2024
[Teprouveckoi CUCTEME XUMHUYECKHX

40 sanemenToB JI. 1. MenaeneeBa u bubmmorera [JOK

o https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOEHHUS UX aTOMOB.
®uU3NYECKUE CBOWCTBA HEMETAIIIOB
AIIOTpOIHS HEMETAJUIOB (Ha TIpUMepe 13.12.2024
41 KHCJIOpoJa, cephl, hochopa u bubmorexa OK
poaa, cepel, P https://m.edsoo.ru/ef92c91c
yTiiepoa)

42 Boxopox: monyuenue, Gpu3uyecKue u 16.12.2024 bubmmoreka ITOK
XUMHUYECKUE CBOMCTBA. [ UIpuIbI https://m.edsoo.ru/0aa8f613
["ajoreHbl: HAX0XKIEHUE B IPUPO/IE, 17.12.2024

43 crocoObI MOJTyYeHus, PU3NIECKue u Bubmmorexa [JOK

yi s https://m.edso0.ru/4e223795
XUMHYECKUE CBOMCTBA
lNanorenoBomopoasl. Baxunelue 20.12.2024
44 KHACJIOPOACOAEPIKAIINE COeqMHEHNS Eubmrorexa HOK
P P https://m.edso0.ru/6b3255e6
raJloreHOB
JlaGopaTopHbIE U TPOMBIIIICHHBIC 23.12.2024

45 CHOCOOBI MOTYYCHHSI TaJOTECHOB. bubnnoreka [JOK
[IpumeHeHue rajJjoreHoB U Ux https://m.edso00.ru/6971aca4
COEIMHEHUI
[Mpaktuueckas padbora Ne 4. PerieHue 24.12.2024

bu6mmoreka [JOK
46 AKCMIEPUMEHTAIBHBIX 33124 10 TEME

"["anoreHs!"

https://m.edsoo.ru/8b26fecd
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Kucnopon: naboparopHsie u
MIPOMBIIIJICHHBIC CHOC06BI MOJIy4YCHUH,

27.12.2024

bub6mmoreka [{OK

47 N3MYECKHUE U XUMHUYECKHUE CBOUCTBA.
b https://m.edsoo.ru/c8abc36a
O3oH. [Ipumenenue kuciopoaa u
030Ha
48 OKCHIBI ¥ TIEPOKCHIBI 30.12.2024 bubnmorexa LHOK
A p A https://m.edso0.ru/5¢8816a0
49 Perienue 3a1a4 pa3IMYHBIX THIIOB 10.01.2025 bubnmorexa LHOK
atp https://m.edsoo.ru/2b6d8b4b
Cepa: HaxXOXJAEHHUE B IPUPOJIE, 13.01.2025
50 CH(I))CO6H MOJTYYICHUS ql))mlzmecme u bubmorera [IOK
i . https://m.edsoo.ru/46afael6
XAMHAYECKHE CBOWMCTBA
14.01.2025 bubmuoreka [JOK
51 CepoBoaopon, cyinbdOuIb!
POBOZIOPOZL, CYb(puA https://m.edso0.ru/7c875999
Kucnoponacoaepxanme coefuHEeHUS 17.01.2025
52 cepnl. OCOOEHHOCTH CBOMCTB CEPHOI bubmmorexa [OK
ph!- P https://m.edsoo.ru/8cfa2548
KHCJIOTEI
[Ipaktuueckas padota Ne 5. Permenue 20.01.2025
53 DKCIEPUMEHTANILHBIX 33134 110 TEME bubmiorexa LOK
" P < f[ https://m.edsoo.ru/0Oafb05e4
Cepa u e€ coefuHEeHUS
A30T: Hax0XKJICHHE B IPUPOJIE, 21.01.2025
54 crocoObl NOJTy4YeHus1, PU3NIECKUE U bubnuoreka [IOK
XHUMHYECKHE CBOMCTBAa. AMMUAK, https://m.edsoo.ru/badd2255
HUTPHUIBI
Kucnopozacoaepskariye coeuHEHHS 24.01.2025
55 azora. OCOOEHHOCTH CBOMCTB a30THOM bubmorexa [IOK
' https://m.edsoo.ru/e2965afe
KHCJIOTEI
56 [TprMeHEHUE a30Ta U €10 COEMHEHHIA. 27.01.2025 bubmunoreka [IOK

A30THBIE y10OpeHus

https://m.edso0.ru/129f5059
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docdop: HAXOKAECHUE B IPUPO/IE,
crocoObl MOJTy4YeHuUs1, PU3UIECKUE U

28.01.2025

bubmuoreka [JOK

57
XxuMudeckue cBoiictsa. Dochuast u https://m.edsoo.ru/9a6b43ec
bochun
Oxkcunsl bocho a, 31.01.2025
58 ¢)OC¢)HO c(ci)) e(bxcz ne kucinotel. Coyn brbmmorexa LOK
peofiepaat ' https://m.edsoo.ru/c7a2d429
(dhochopHOIT KUCTOTHI
59 [pumenenue pochopa u ero 03.02.2025 bubmoreka [IOK
coemuaeHuit. ochopHbie ynoOpeHus https://m.edsoo.ru/a218070a
[IpakTnueckas padota Ne 6. Pemenue 04.02.2025
bubmoreka [IOK
60 IKCIIEPUMEHTAIBHBIX 3a/1a4 TI0 TEME
https://m.edsoo0.ru/8175ac3f
"A3zoT u dochop u ux coeauHeHus"
Yriepoa: Hax0KJIE€HUE B IPUPOJIE, 07.02.2025
61 AJUTOTPOTTHBIE MOIU(PUKALINH; bubnuoreka [IOK
(bu3UYeCcCKre U XUMUYECKHUE CBOMCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMEHEHHE
Oxkcup yraepoaa(ll), oxcn 10.02.2025
62 e I:)yarl(l\I/)) . (OJ'I)bHa}I KfICHOTa u eé bubmmorexa [TOK
YRIEpOR > I https://m.edsoo.ru/dba58adf
coJin
63 Pemenue 3aga4u pa3auvHbIX THIIOB 11.02.2025 bubmmorexa [TOK
AP https://m.eds00.ru/6029b609
Kpemuuii: HaxoxaeHue B IPUPOJIE, 14.02.2025
64 CI'II)OCO6LI 0T eIfH)I (1)1/131/126(13)1(1?6 u bubmmorexa [IOK
yi s https://m.edso0.ru/143558ab
XMUMHYECKUE CBOMCTBA
65 Okcun kpemuus(1V), kpemuueBas 17.02.2025 bubmmoreka [IOK
KHCIO0Ta, CUJIMKATHI https://m.edso00.ru/3170e7bl
[TprMeHEHNE KPEMHMS M €70 16.02.2025 bubmotera [JOK
66 P P https://m.edsoo.ru/393cdac0

coenuHeHuil. CTEKI0, €ero nojay4yeHue,

https://m.edsoo.ru/5823cefb
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BUJBI CTCKJIA

67 Pemenue 3a1a4 pa3InyHBIX TUIIOB #1.02.2025 Bubmmorexa LIOK
At p https://m.edso0.ru/b624f801
68 CucreMaru3anuys 1 0000IIEeHHE 3HAHUI 25.02.2025 Bbubmumoreka [IOK
o reme "Hemeramnbr" https://m.edso0.ru/6e864db5
69 KoHnTpossHas paboTa 1o TeMe 28.02.2025 bubmuoreka [IOK
"HemeTtanmsr" https://m.edso00.ru/d0484c76
20 AHaiu3 pe3ybTaToB KOHTPOIBHON 03.03.2025 bubmmoreka [IOK
paboThHI, KOPPEKITUS OMIHOOK https://m.edso0.ru/2b7e9510
[TosoxeHne MeTamioB B 04.03.2025
[Teprouveckoi CUCTEME XUMHUYIECKHX
71 anemMeHToB. OCOOCHHOCTH CTPOCHHUS bubamorexa [JOK
' p https://m.edso0.ru/9839c16¢
JIEKTPOHHBIX 000JIOUEK aTOMOB
METaJUIOB
Oomire GuznyecKre CBOMCTBA 07.03.2025
bu6mmoreka [IOK
72 MeTauioB. [I[puMeHeHHEe METAIIIOB B
https://m.edsoo.ru/51dac9d3
OBITY ¥ TEXHUKE
73 CmnaBbl MeTaiioB. Kopposus 10.03.2025 bubmmoreka [IOK
METaJIOB https://m.edso0.ru/42b872e3
11.03.2025 bu6mmoreka [JOK
74 Pemenue 3aga4u pa3auvHBIX THIIOB
https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHYECKHH PsiJI HATPSHKCHU T 14.03.2025
75 MerauioB. OO0mue crrocoObl bubmmorexa [IOK
' https://m.edso0.ru/94eb377a
MOJIyYCHHUST METAJUIOB
OOas xapakTepucTuka MetayuioB |A- 17.03.2025
76 rpynns! [leproauueckoit cucTeMbl bubnuoreka [IOK

XUMHUUYECKUX AJIeMEHTOB. HaTpuit u
Kanuii: mony4denue, pusndeckue u

https://m.edsoo.ru/e12c26b3
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XUMHNYCCKHEC CBOfICTBa, IMPUMCHCHUC
IPOCTBIX BCIICCTB U UX COGI[I/IHCHI/Iﬁ

Oomas xapakTepuctuka metauion |A- 18.03.2025
rpynnsl [leproanyeckoi cucteMbl

77 XUMHUYECKHX JIEMEHTOB. Maruuii u bub6mmoreka [{OK
KaJIbLIMI: TIoJTydeHue, pusndeckue u https://m.edso0.ru/7c3e49c0
XHUMHYECKHE CBOUCTBA, MPUMCHCHHE
MIPOCTHIX BEIIECTB U UX COCTMHECHUN

- JKécTKkoCTh BOMIBI M CIIOCOOHI €8 21.03.2025 bubmumoreka [IOK
YCTpaHEHHS https://m.edsoo.ru/c74bfae9

79 AnroMUHMI: TonyueHue, GU3MIECKUE U 31.03.2025 Bubmuoreka IIOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edso0.ru/0e79b266
AmdoTepHbIe CBOWCTBA OKCHIA U 01.04.2025

80 TUJIPOKCHUIA ATTFOMUHHS, bubnuoreka [IOK
TUPOKCOKOMIIJIEKCHI ATFOMUHHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE

81 Perrenue 3a1a4 pa3IMyHbIX THIIOB 04.04.2025
[Ipaktuueckas padota Ne 7. Permenue 07.04.2025

82 AKCIIEPUMEHTAJIBHBIX 3a]1a4 110 TEME bubmorexa HOK

https://m.edsoo.ru/27a4af43

"Metauibl IJ1aBHBIX OATpymm"”
OOm1ast XxapaKTepUCTUKA METAJIOB 08.04.2025

83 no6ounbIx noarpynn (b-rpymm) bubnunoreka [JOK
[Teproanueckoi CUCTEMbI XUMHUYECKUX https://m.edso0.ru/610d7431
JJIEMEHTOB
dusnyueckue U XUMUYECKHAE CBOWCTBA 11.04.2025

84 XpOMa U €ro COeAMHEHUH, UX bubmmorexa [IOK

https://m.edsoo.ru/9911bef3

MIPUMEHECHHE

85 BaxxHeiine coeTMHEHUsT MapraHIia. 14.04.2025 bubmuoreka [JOK
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[Tepmanranar kanus, ero
OKHUCJINTEIbHBIC CBOMCTBA

https://m.edso0.ru/039d69c8

dusnueckue U XUMHYECKUE CBOMCTBA 15.04.2025
86 JKelesa u ero coequuennil. [lonydenue bubnmorexa LHOK
' i https://m.edsoo.ru/1b7f8741
Y IPAUMEHEHHUE CIUIABOB XKelle3a
dusnyecKue U XUMUYECKHAE CBOMCTBA 18.04.2025
87 MEIN U €€ COeNUHEHNN, UX bubnmorexa LHOK
’ https://m.edsoo.ru/2bc0f954
MPUMEHEHHE
dusnueckue U XUMHYECKUE CBOMCTBA 21.04.2025
88 IIUHKA ¥ €T0 COSAMHCHUM, NX bu6moreka [IOK
NpuMeHEHHeE. [ MAPOKCOKOMITIIEKCHI https://m.edsoo.ru/b1f2beal
IIMHKA
ITpaktuyeckas pabora Ne 8. Pemrenue 22.04.2025
bubmoreka [IOK
89 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
" " https://m.edsoo.ru/a6e352ea
MeTauisl TOOOYHBIX MTOATPYIIIT
90 [TpoMeKyTOUHAST ATTECTAIHS 25.04.2025 bubmmorexa [OK
P yr https://m.edso0.ru/a8b83d83
O0001IeHrEe U cCUCTEMATU3 AL 28.04.2025
91 M3YYEHHOTO MaTepHaia 1o TeMe bubmnorexa [IOK
" Vi " P https://m.edsoo.ru/e91fe975
Mertaimisl
92 KoHnTposbHas paboTa 1o TeMe 29.04.2025 bubmoreka [IOK
"MeTamnsr" https://m.edso0.ru/83f63ea3
93 AHanu3 pe3ynbTaToB KOHTPOIBHON 02.05.2025 bubnmoreka [IOK
paboThI, KOPPEKITUS OMHOOK https://m.edsoo.ru/9ebff2fd
Posb xuMuu B oOecrieueHnu 05.05.2025
94 YCTOWYHBOTO Pa3BUTHUS YEIOBEUECTBA. bu6mmoreka [JOK

Ilonsatue o HAaYYHBIX MCTOIax
HUCCICOIOBaHUA BEUICCTB

https://m.edsoo.ru/080felf0
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Hayunble IpuHIKIIBEI OpraHUu3anyu
XMMHUYECKOTO IPOU3BOJICTBA.

06.05.2025

bubmuoreka [JOK

95 1
[IpombliieHHBIE CIIOCOOBI TTOJTYUEHUS https://m.edsoo.ru/2e45a44f
BaKHEUINX BEIIECTB
XUMHUYECKOE 3arpsi3HEHIE 12.05.2025
96 OKpYXKaIoIIel CPe/Ibl U €ro 1 bubmorexa HOK
PYXAIOTIeH cpel https://m.edsoo.ru/9f11bf51
MOCJICACTBUS
97 XuMus ¥ 37I0pOBbE YEIOBEKA. 1 13.05.2025 bubmoreka [IOK
JlekapcTBEHHBIE CpeICTBA https://m.eds00.ru/a6552721
Xumus mun. Pons xumun B 16.05.2025 bubnmnoreka IJOK
98 . 1
o0ecrieueHnn MAIIEBON 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMerrnueckre u maphroMepHbIe 1 19.05.2025 Bubauroreka ITOK
cpeacTBa. bertoBas xuMus https://m.edsoo.ru/da42d5a9
XuMUs B CTPOUTENILCTBE. BaxkHelue 20.05.2025
100 CTPOUTEIILHBIE U KOHCT HOHHBIE 1 bubmorexa IOK
P 208 https://m.eds00.ru/61e69003
MaTepHuabl
XuUMUS B CETBCKOM XO35MCTBE. 23.05.2025
101 Oprannyeckue U MHHEPaIbHbIC 1 bubmorera [JOK
P P https://m.edsoo.ru/fd39587d
ynoOpeHus
Cucremarusanys 1 0000IIeHNEe 3HAHUI 26.05.2025 Bubaurorexa LIOK
102 1
10 TeMe https://m.edso0.ru/db979c70
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YHEHUKA

* Xumus; yrinyonenHoe ooyuyenue, 10 knacc/ Epemun B.B., Ky3pmenko H.E.,
Tepenun B.U. u np.; nox penaxuueit Jiyauna B.B. O6miectBo ¢ orpaHMueHHOM
0TBeTCTBEHHOCTHIO «/IPODA»; Akinonepnoe o0iectBo «M3narenscTBo
«IIpocsewenue»

* Xumus; yrinyonenHoe ooyuyenue, 11 knace/ Epemun B.B., Ky3smenko H.E.,
HposznoB A.A., u ap.; nox peaakuuent Jiyauna B.B. OGuiecTBo ¢ orpaHMueHHOM
O0TBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o0miecTBo «3matenbeTBo
«IIpocBemienue»

METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJIA

1. Meroauueckoe nocodue k yueouuky B. B. Epemuna, H. E. Ky3bpMenko,

B.U. Tepenuna, A. A. JIpo3znosa u nip. «Xumus. YriayOaeHHbIH ypoBeHbY. 10
kiacc / B.

Epemun, A.A. [Ipo3nos, U.B. Epemuna, B.1. O. FO. Cumonosa, 3.1O. Kepumos.
— M.: JIpoda, 2018 — 339 c. : u.

2. Meroaunueckoe nocodue k yueonuky B. B. Epemuna, H. E. Ky3pmenko, A. A.
Hpo3noBa u ap. «Xumus. YriayoneHHbsli ypoBeHb». 11 kimacc / B. B. Epemus,
AA.

Hposznos, N.B. Epemuna, H.B. Bonkosa, H.B. ®upcrona, 3.10. Kepumos. — M.:
Apoda,

2018 — 423 c. : un.

3. I'ycena, E. B. Xumus qis CITO: yue6HO-MeToauveckoe mocodbue / E. B.
I'yceBa, M. P. 3uranmuna, JI. . KynukoBa. — Kazaus: KHUTY, 2019 — 168 c.
ISBN 978-5-7882-2792-4. — Texkct: aneKTpoHHbIN // JIaHb : 3JIEKTPOHHO-
oubanoreunas cuctema. — URL: https://e.lanbook.com/book/196096 (mata
obpamenus: 14.10.2022). — Pexxum goctyma: ajis aBTOpU3. TOJIb30BaTeNIeH.

4. Yepnuxona, H. 0. Xumus B JOCTYyITHOM M3JI0’KEHUU: y4eOHOE TTOCOOHE s
cno / H. O. YepnukoBa. — 2-e u3zf., crep. — Cankr-IletepOypr: Jlans, 2022 —
316

c. — ISBN 978-5-8114-9500-9. — TekcT: anmekTpoHHBII // JIaHb: 371€KTPOHHO-
oubmmoreunas cuctema. — URL: https://e.lanbook.com/book/195532 (mara
obpamenus: 14.10.2022). — Pexxum goctymna: /uist aBTOPHU3. MOIH30BATECH.

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

http://school-collection.edu.ru

http://college.ru/himiya/

http://him.1september.ru

http://school-sector.relarn.ru/nsm/

http://him-school.ru






