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MNOSACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamMma mo XMMHH Ha ypOBHE CpeqHero oomiero obpa3zoBanusi pazpaborana
Ha ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoii
@enepanumn», TpeOOBaHMKH K pe3ylbTaTaM OCBoeHHUS (enepanbHOl  00pa3oBaTENbHOM
nporpammsl cpegHero obmero oodpazoanusa(@OIl COO), mpencraBieHHbx B DepepaibHOM
rocyfgapcTBeHHOM oOpazoBarenbHoM cTangapte COO, c¢ yuérom Konuenuuu mnpenopaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHBIX opranusanusax Poccuiickort deneparnmm,
peann3yoImMx OCHOBHBIE 00pa30BaTeIbHbIE TPOTPAMMEBI, U OCHOBHBIX IMOJIOKEHHH «CTpaTeruu
pasButus BocnuTaHusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUslT Ha YpOBHE YIIyONEHHOTO W3YYEHHs] 3aHUMAeT BaXHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOOpa3oBanusa yuammuxcs 10-11 xmaccoB. U3yuenmwe mnpenmera,
peamm3zyeMoe B YCIOBUSX Au(QepeHIUpOBaHHOTO, TPOGMILHOTO OOYYeHHs, IPH3BAHO
obecnieunTh 0O0IIe00pa30BaATEIbHYI0 M OOLIEKYJIBTYPHYIO MOJATOTOBKY BBIITYCKHHUKOB HIKOJIBI,
HEOOXOMMYIO JIISl afanTallid UX K OBICTPO MEHSIOIIMMCS YCJIOBHSIM JKH3HHM B COLIMyME, a
TaKkKe JUIsl MPOJOJDKEHHs] OOydeHuss B OpraHuzalusx Npo¢ecCHOHAIbHOro oOpa3oBaHMs, B
KOTOPBIX XUMHUS SBIISIETCS OJJTHOM M3 MPHOPUTETHBIX TUCIIHILINH.

B mnporpamMe mo XWMUM Ha3zHAuYEHHE TpeaAMeTa «XHUMUS» TOIydaeT MOJPOOHYIO
MHTEPIPETALMI0O B COOTBETCTBUH € OCHOBomojaramomumu nosoxenusmu ProC COO o
B3aMMOO0OYCIIOBJIEHHOCTH LieJIeH, coepKaHus, pe3ylnbTaToB 00y4eHHsI U TpeOOBaHUI K YPOBHIO
MOJTOTOBKH  BBITYCKHUKOB. CBHIETEIHCTBOM TOMY SIBIISIFOTCSI CIICAYIOIINE BBITIOTHICMBIC
POTrpamMMOii 10 XUMHH (QYHKIIUU:

¢ UHPOPMAMOHHO-METOIMYECKasl, pealn3anus KOTOpPOH oOecrednBaeT MOJIyYCHHE
NPEJCTAaBICHUS O LENAX, COJEpX aHWM, OOIIel cTpaTeruu oOydeHHs, BOCIUTAHUSA U
pa3BUTHS 00YYaIOLINXCS CPEICTBAMU MpEAMETa, U3y4aeMoro B paMKax KOHKPETHOIO
npohus;

® OPraHM3aLMOHHO-IUIAHUPYIOILAs, KOTOpas  TNpeAyCMaTpUBaeT  OIpelesICHHE:
IPUHLUIOB  CTPYKTYpHUPOBaHMs M  MOCJIEJOBAaTEIBHOCTH H3Y4EHHUs  y4yeOHOTro
MaTepualla, KOJMYECTBEHHBIX M KadeCTBEHHBIX €ro XapaKTepUCTHK; IMOAXOJO0B K
(OpPMUPOBAHUIO COJEPKATEIBHONM OCHOBBI KOHTPOJII M OLIEHKM O0Opa30BaTEJIbHBIX
JOCTMDKEHUM O0Oydaromuxcss B paMKax HUTOrOBOM arrecTauuud B (QOpMe €IUHOIOo
roCyJapCTBEHHOT'0 3K3aMEHa 110 XUMUHU.

IIporpamma [yt yriryOE€HHOTO U3Y4YEHUS] XUMHHU:

® YCTaHABJIMBACT MHBAPUAHTHOE IPEAMETHOE COJAEpKaHHue, 0043aTeNbHOE A U3yUeHUS
B paMKax  OTIEJNbHBIX  MNpoduied, MpeaycMaTpuBaeT  paclpelesieHue U
CTPYKTYpPUPOBAaHHUE €ro IO KJIACCaM, OCHOBHBIM COJEP>KaTEJIbHBIM JIMHUSAM/pa3jiesiaMm
Kypca;

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

e QpeylaraeT NPUMEPHYIO IOCJIEA0BAaTEIbHOCT, M3Y4YEHUs y4yeOHOro marepuana c
y4E€TOM JIOTUKH HOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBSI3€Hi;

e aéT METOAMYECKYI0 MHTEpIpeTaluio Iejded W 3ahad H3ydeHUs IpeaMeTa Ha
yriyOn€HHOM YpOBHE C Y4ETOM COBPEMEHHBIX NPHUOPUTETOB B CHCTEME CPEIHEro
oOmiero oO6pa3oBaHus, COJEPKATEIBHOM XapaKTEPUCTUKU IUIAHUPYEMBIX Pe3yJbTaToOB
OCBOEHMSI OCHOBHOH 00pa30BaTEeNIbHOM MPOTrpaMMBbl CpeAHEro oouero oOpa3oBaHUS
(IMYHOCTHBIX, METAIPEIMETHBIX, IPEIMETHBIX), a TAaKXkKe C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HaBaTeIbHBIX JIEHCTBUI OOYdYaromIerocss MO OCBOEHHUIO COJEp KaHus
npeaMera.

I[lo BceM Ha3BaHHBIM TO3MIUSAM B TpOorpaMMe IO XUMHHM HpPEIyCMOTpeHa

IIPEEMCTBEHHOCTh C OOy4YeHHEM XHMHUU Ha YpPOBHE OCHOBHOro o0miero oOpa3oBaHus. 3a



mpelenaMi  yCTAaHOBJICHHOW MPOrpaMMON 1O XUMHUHM  00s3aTeNbHOW  (MHBapUaHTHOMN)
COCTaBJIAIONICH cofepKaHusl yueOHOTO IpeaMeTa «XUMHUsD» 0CTaéTcs BO3MOYKHOCTh BBIOOPA €ro
BApUATUBHOW COCTABJISIIOIIEH, KOTOpas I0JIKHA ONPEAEIATHCS B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO MpouiIs 00ydeHusl.

B cootBerctBUM ¢ koHuentyaidbHbIMU mojoxkeHusMu PIOC COO o HazHAueHUH
peaMeTOB 0a30BOT0O U yriyOIEHHOTO YypOoBHEH 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
o0pa3oBaHusi B paMKax HW3y4YEHHs CIEHUAIBHBIX E€CTECTBEHHO-HAYyYHBIX W XHUMHUYECKHX
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
onpenenéHHbIi npopuib 00y4eHUs, B TOM YHUCIIE C MEPCHEKTUBOM MOCIEAYIOMIET0 MOTyYeHUS
XMMHMUYECKOTO 00pa30BaHMs B OpraHu3alusax npodeccuonanbHoro oopazosanus. Hapsny ¢ atum,
B cBere TpeboBanuiik ®I'OC COO Kk miuaHUpyeMbIM pe3ylibTaTaM OCBOCHHS (eaepaabHON
00pa3zoBaTeIbHON MPOTrpaMMBI CpeHEro O0IIero oOpa3oBaHUsI M3ydeHUE MpeameTa «XUMUs»
OPUEHTHPOBAHO TAK)KE HA PELIEHUE 33a4 BOCIUTAHUS U COLIMAIBLHOTO Pa3BUTHS 00yUaroluXxcs,
Ha (OPMHUPOBAHHE Y HUX OOIIEUHTEINIEKTYaIbHBIX YMEHUN, YMEHUHN pallMOHaIU3aIH y4eOHOTOo
Tpyna ©  OOOOMmMEHHBIX CIMOCOOOB  JEATEIBHOCTH, WMEIOIMNX  MEXKIUCIUILUIMHAPHBIN,
HAJIMPEIMETHBIN XapakTep.

CocrapnsromiMu  nipeiMeTa «XUMHUS» HAa YpPOBHE YIIyOJNEHHOTO M3Y4YEHMs SIBIISIOTCS
yriyonéHubie Kypchl — «Opranudeckas xumus» U «OOmas u Heopranudeckas xumus». [Ipu
OTIpeJIeNIeHUU TOJX0J0B K OTOOPY M CTPYKTYpPHOW OpraHM3alliy COIEpXaHWUs 3TUX 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 COBOKYIHOCTh 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 M3Yy4eHHUs MpeaMera 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 peakilfii, pacCMaTpUBAEMBbIX C
TOYKH 3PEHUSI XUMUUYECKOW KUHETUKU U TePMOJAUHAMUKHU. V3ydeHne nepuoauieckoro 3akoHa u
[leproguueckoid  CHCTEMBl XUMHUYECKMX  DJEMEHTOB  0a3upyercss Ha  COBPEMEHHBIX
KBaHTOBOMEXaHWYECKUX MPEACTABICHUIX 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 oOpraHmdyeckod XUMHH NIpPU PACCMOTPEHHH PEaKIIMOHHOU
CIOCOOHOCTH COeIMHEHUH ynenseTcss oco0oe BHUMaHUE BOMPOcaM 00 AJIEKTPOHHBIX P deKTax,
0 B3aMMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peakluil.

Oco6oe 3HaueHue UMeeT TO, YTO Ha COJIepKaHHe KYpCOB XUMHHM 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 Teopust B (U3MKE), 3aKOHBl COXPAHEHUS 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
OonbpIIMi yAETbHBIA Bec OyIeT UMETh OpraHudYeckas XuMus. B 3ToMm ciiydae mpenocTaBIseTcs
BO3MOJKHOCTB JJIs1 00jiee 00CTOATEIBHOTO PAaCCMOTPEHHSI XUMUYECKOM OpraHU3aluy KISTKH KaK
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K MpPUMEpPY, TaKue CTPYKTYpHBIC
KOMIIOHEHTBI, KaK JIMMHUAbI, O€JIKH, YIJIEBOJbI, HYKJIECHHOBBIC KHUCIOTHI U Jpyrue. 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»,
«MaremaTka 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
MIEPBOCTENIEHHOM 3HAYMMOCTU sBisieTCsl (OpMHpPOBAaHHE OCHOB HAayKH XUMHUHU 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 NPEICTABICHUI: O MAaT€pPUAIHLHOM €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 0e30MacHOCTH, 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 IPUPOJIHOM 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 (opmupoBaHue y O0OYYaIOIIUXCS OCO3HAHHOIO MOHHMMAaHHS 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, AaHAIM3a U OLEHKM C [MO3ULMHA 3KOJIOTMYECKOU
0€30MacHOCTH TOCTEACTBUI OBITOBOI M MPOU3BOJCTBEHHOM AEATEIHLHOCTH YEIIOBEKA,
CBA3aHHOM C XHMMHYECKHM TPOU3BOACTBOM, HCIOJIb30BAHUEM M TMepepaboTKoi
BEILIECTB;

e yrioyOleHHe NpPEACTaBICHUNW 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 CpelHero 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
MpollecCy TBOpYECTBa B O0JACTH TEOPETUUYECKHX W MPUKIAAHBIX HCCIEAOBAHUN B



XUMUH, (OPMHUPOBAHNE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUA HAYKU,

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

® PpPa3BUTHC II0O3HABATCJIbHBIX HHTCPECCOB, HHTCIIJICKTYaJIbHbIX u TBOPYCCKUX
CrocoOHOCTEH 00ydJaromuxcs, (GopMHpPOBAaHUE y HUX CO3HATEIILHOTO OTHOIICHHUS K
caMo00pa30BaHUI0 M HEMPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCHEIIHOM
npodecCHOHAIEHON M OOIIECTBEHHOW JEATEIHbHOCTH, OTBETCTBEHHOTO OTHOIICHUS 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.

OO0miee 4yUCIIO YacoB, MPETYCMOTPEHHBIX JUISI M3Y4YEHHMs] XMMHMM Ha YriayOJIEHHOM YpOBHE
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 OPraHUYECKON XMMMH.

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

DJNEeKTPOHHOE CTPOCHHE aToMa YIJepoJa: OCHOBHOE W BO30YXIEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH atoma yriepoia. XUMHUYecKasl CBsI3b B OPraHMYECKUX COEAMHEHMUSIX.
Tunsl rubpuau3anuu aTOMHBIX opOuTaneil yriepoaa. MexaHusmbl 0Opa3oBaHMsI KOBaJIEHTHOM
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). THUIbl epekppIBaHUsI aTOMHBIX OpOUTanei, o- u
n-cBsizu. OnuHapHas, JIBOMHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBsi3ell B MOJIEKYyJax
opranuyeckux BemiecTB. [lonsTHe o cBOOOHOM paauKaie, Hykieoduse u eKTpodue.

Teopuss cTpoeHMsT OpraHu4ecKkux coeauHeHnd A.M. byriepoBa U COBpPEMEHHBIE
MIPEJICTaBJICHMS O CTPYKTYPE MOJIEKYI. 3HaUeHHE TEOPUH CTPOCHUSI OPTraHUYECKUX COEANHEHUN.
MounekynspHele U CTpYKTypHble Qopmyibl. CTpyKTypHble (QOpPMYJbl pPA3IUYHBIX BHJIOB:
pa3BépHyTas, COKpaml€HHas, ckenerHas. M3omepus. Bunabl wu3omepun: CTpyKTypHas,
MIPOCTPAHCTBEHHAA. JJEKTPOHHBbIE JPQPEKThl B MOJIEKYJIaX OPraHUYECKUX COEIMHEHUN
(MHIYKTUBHBIN 1 Me30MepPHBI 3 eKTsl).

[IpencraBnenue o kiaccupuKanuu OpraHudecKux BemecTs. [loHsaTHe 0 QyHKIMOHATBHON
rpynmne. 'omonorus. 'omonoruueckue psapl. CucremMaruyeckass HOMEHKIATYpa OpraHMYecKUX
coequaennit (IUPAC) u TpuBnaibHbIe Ha3BaHHUS OTICIBHBIX MPEICTABUTEIICH.

OcobenHoctn W Kiaccuukanus  OpraHMYECKUX — peaknuid.  OKHCIUTEIbHO-
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 BEIICCTB TMNpU HarpeBaHuu (IJIaBJeHWE, OOYrJWBaHHWE W TOPEHUE),
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 yriepoaa, 6-cBa3b. OU3MUECKUe CBOMCTBA AJIIKAHOB.

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

Haxosxnenue B npupoje. CriocoOsl 1oJIydeHUs U IPUMEHEHUE aJIKaHOB.

Huknoankansl. O6mas dopmyna, HOMEHKIAaTypa U nzomepus. OCOOEHHOCTH CTPOCHUS U
XMUMHYECKUX CBOWCTB MajblX (LHUKJIONPOMNAH, IUKIOO0yTaH) ¥ OOBIYHBIX (LMKIOMEHTaH,
LUKJIOreKCaH) HUKI0aaKaHoB. CrocoObl NOTy4YeHUs U IPUMEHEHUE UKIOAIKAHOB.

Aunkensl. ['omonoruueckuii psi ankeHos, obmas GopMysa, HOMEHKIATypa. DJIEKTPOHHOE
¥ TIPOCTPAaHCTBEHHOE CTPOEHHE MOJIEKYJ alKEHOB, SP’-rHOpUM3alMs aTOMHBIX opOuTaneif
yriepoja, 6- u m-cBsi3u. CTpyKTypHasi U reoMeTpuueckas (Iuc-TpaHc-) nzomepus. Ouznueckue
CBOMCTBA QJIKEHOB. XHMHUYECKHE CBOMCTBA: pPEAKIMM IPUCOCAUHEHHS, 3aMEIICHHUS B O-
MIOJIOKEHUE TIpU JBOMHON CBS3M, NOJIMMEpH3aluu M okucieHus. lIpaBuno MapkoBHUKOBa.
KagecTBeHHBIE peakuy Ha ABOIHYIO CBsI3b. CIOCOOB! NOTYYEHUS M IPUMEHEHHUE AIKEHOB.

Ankamuensl.  Knaccupukanuss — 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'omonorndeckuil psifi alkuHOB, 00mas (Gopmyina, HOMEHKJIATYpa U U30MEPHS.
DNEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYNl AJIKMHOB, SP-rMOpUAM3AIMS aTOMHBIX
opOutaneit yriepoma. PuznyecKkue CBONCTBA AJIKWHOB. XHMHUYECKHE CBOWCTBA: PEAKIUU
IIPUCOEIUHEHMS, JUMEPU3ALUN U TPUMEPU3ALNU, OKUCIeHUA. KucnoTHble CBOMCTBA ajlKUHOB,
MMEIOIINX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBEHHBIC peakIMM Ha TPOHHYIO CBsi3b. CrOCOOBI
MIOJIy4€HUS U IPUMEHEHUE AJIKUHOB.

ApomMarudeckue yriieBoJopo/bl (apeHsl). 'omonorudeckuii psaj apeHos, oodmas popmyia,
HOMEHKJIATypa U U30MepHsl. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl OeH301a.
@du3nuecKkue CBOWCTBA apeHOB. XHWMHUYECKHE CBOMCTBAa OEH30JIa M €r0 TOMOJIOTOB: PEaKIUU
3aMeleHuss B OEH30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM paJuKalle, pPeakUHUU NPUCOEIUHEHUS,
OKHCJIEHHE TOMOJIOTOB OeH3oia. [IpencraBienue 00 OpUEHTUPYIOIIEM JIEHCTBUU 3aMECTUTENEH
B OEH30JIbHOM KOJIbIIE HAa MPHUMEpE aJKUIBHBIX PaJUKalloB, KapOOKCUIBHOM, THAPOKCUIBHOM,
aMUHO- M HUTPOTPYIIbI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB CTHUpOJIA.
[Nonumepuzanuss  crtupona. CnocoObl  MONy4eHHS M NPUMEHEHUE  apoOMaTHYeCKUX
YTJII€BOA0PO/IOB.

[Ipupoansiit ra3. Ilonyrueie Hedranble razsl. Hedth u €€ mpoucxoxnaenue. KameHHbIN
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'enetnueckas cBsA3b MEXKIY PA3IMYHBIMU KJIACCAMH YTJIEBOJAOPO/IOB.

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

OKCIIEpUMEHTAIIbHBIE METOAbl M3YYEHHUs BEIIECTB M MX INPEBpALCHUNA: H3ydeHHE
(M3UYECKUX  CBOWMCTB  YIJIE€BOJOPOJAOB  (PacTBOPUMOCTH),  KAueCTBEHHBIX  pEaKIHil
YTJIEBOJIOPOJIOB Pa3IMYHBIX KiIaccoB (oOecrBeunBaHUE OPOMHOW WJIM MOJHOM BOJIBI, PacTBOpa
[IepMaHraHaTa Kajus, B3aUMOJEHCTBME aleTHJIeHa C aMMHAayHbIM pPACTBOPOM OKCHJA
cepedpa(l)), kauecTBeHHOE OOHApY)KEHHE yriepoja W BOJIOpOJa B OPraHUYECKUX BEIIECTBAX,
[IOJIydeHHEe ITUJICHa U H3Y4YE€HUE €ro CBOWCTB, O3HaKoMmileHHe C KoJulekuusmu «Hedts» u
«Yromb», ¢ oOpa3namu IjIacTMacc, KaydykOB M PE3MHBI, MOJEIUPOBAHUE MOJIEKY
YIJ1€BOJOPOJIOB U FJIOT€HIIPOU3BOJHBIX YIJIEBOAOPOIOB.

Kucsiopoacoaep:kamue opranudeckue coeJuHeHNs.

[IpenensHble omHOaToMHble cnupThl. CTpoeHHME MOJEKYNl (Ha IpUMEpe MeTaHoJa U
sTaHosa). ['omonoruueckuii psj, oduas Gpopmyna, H30Mepus, HOMEHKIATypa U KJIacCU (QUKALIHSL.
@dusnuecKkue CBOWCTBA MpPEAEIbHBIX OJHOATOMHBIX CHHMPTOB. BoaopoaHble CBA3M MEXAy
MOJIEKyJaMH CHMPTOB. XHMHUYECKME CBOWCTBA: peaKUMM 3aMEIleHHs, JAerujaparanui,
OKHCJICHHs], B3aUMO/ICHICTBHE C OPIraHUYECKUMHU U HEOpraHUYecKUMHU kuciaotamu. KauecTBenHas
peakuus Ha OJHOATOMHbIE CHUPTHI. JlelicTBHE 3TaHOJa U METaHOJA Ha OpPraHU3M 4YelloBeKa.
CrniocoObl mosryyeHHs 1 IPUMEHEHHE OJTHOATOMHBIX CITUPTOB.

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

MHOroaTOMHBIE CHOMPTHI — ATHIEHIVIMKOIb W IiuuepuH. dusndeckue M XUMHYECKHE
CBOMCTBA: pEaKLUUU 3aMEIIECHUs, B3aUMOJEHCTBUE C OPraHMYECKMMH U HEOPraHMYEeCKUMH
KHCIIOTAMHM, KaYeCTBEHHAsl peaklys Ha MHOrOAaTOMHbIE cnupThl. lIpencraBieHne o MexaHusme
peakuuii HykieopuiIbHOTro 3aMerienus. JleiicTBre Ha opraHu3M 4enoBeka. CriocoObl MOJTyYeHHs
U IPUMEHEHNE MHOTOATOMHBIX CIIMPTOB.

®enou. CTpoeHue MOJIEKYIbl, B3aMMHOE BJIMSHUE THIPOKCOTPYIIIBI M OEH30JIBHOTO Spa.
®dusnueckue cpoiicTBa (peHosma. OcOOEHHOCTH XMMHUYECKUX CBOMCTB (eHosa. KauecTBeHHBIE



peakiuu Ha ¢eron. TokcnyHocTh ¢eHona. CrnocoObl TONydeHHS W TpUMEHEHHe (eHoa.
denonopmanbaeTUAHAS CMOJIA.

KapOoHunpHBIE COEAMHEHUS — QIBJIETUABl M KETOHBL JJEKTPOHHOE CTPOCHHE
KapOOHMIBHOU rpymmbl. ['oMoJorHyYeckue psAasl ambAerHI0B M KETOHOB, oO0mas Qopmyna,
n3oMepus UM HOMeHKiIarypa. DuU3NUecKue CBOMCTBA AJBJIECTHUJIOB M KETOHOB. XHUMHUYECKHUE
CBOMCTBa aJIbJIETMJIOB U KETOHOB: peakuuu mpucoequHeHus.. OKHUCIIEHUEe albJeruios,
KAayeCTBEHHbIE PEaKIMM Ha anbjaerujipl. CrocoObl IMOJIy4EHUS M NPUMEHEHHE ajlbJAETUJ0B U
KETOHOB.

OAHOOCHOBHBIE Tpe/eNibHbIE KapOOHOBbIE KHUCIOTHI. OCOOEHHOCTH CTPOEHHUS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepuss W HOMeEHKIaTypa. DU3MYecKue CBOICTBA OJHOOCHOBHBIX
IpeeNbHbIX KapOOHOBBIX KHUCIOT. BojoponHbie CBA3M MEXIy MOJIEKyJaMU KapOOHOBBIX
KUCIOT. XUMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOICTBa, peakuus 3TepuduKaluM, peakiuu C
YY4aCTHEM YTJIEBOJIOPOIHOTO pajnukana. OCoOOEHHOCTH CBOMCTB MypaBbUHOU KHUCIOTHI. [loHsTHE
O MPOU3BOJHBIX KAPOOHOBBIX KHUCIOT — CIOXKHBIX 3pupax. MHOroobpazue kapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpPENEIbHBIX U apOMaTHUECKUX KapOOHOBBIX KHUCIIOT, TUKapOOHOBBIX
KHUCJIOT, TUAPOKCUKApOOHOBBIX KUCIOT. [IpeacraBurenu BbICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAs, NAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHOAEH08as KUCIOThl. (CrocoObl
MOJIy4Y€HUs U IpUMEHEeHUe KapOOHOBBIX KHCIIOT.

Crnoxwusie 2¢upsl. ['oMonorudeckuii psia, odmas dopMmyna, U30Mepusi ¥ HOMEHKJIATypa.
DuU3NYECKUE U XUMUYECKUE CBOMCTBA: THAPOJIN3 B KUCIION 1 MIEJOYHOU Cpeie.

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

MBpBLT14 KaK COJIM BBICHIMX KapOOHOBBIX KHUCIIOT, UX MOTOIIEE JICHCTBHE.

OO6mrast xapakTepucThKa yrieBoaoB. Kiaccudukamusi yrieBomoB (MOHO-, IU- U
nojmcaxapuabl). MoHOcaxapuabl: TJIOKO3a, (pyKTOo3a, Tajakro3a, pubo3a, ae30Kcupubo3a.
®du3nyeckrue CBOMCTBA W HaxoxjaeHue B mnpupojge. DorocuHTe3. XHUMHYECKHUE CBOMCTBA
[JIIOKO3bl:  pPEaKlUU C Yy4yacTUEM CHUPTOBBIX U  aJbJACTUAHOM TIpYII, CIOUPTOBOE U
MOJIOYHOKHCTOe Opokenue. IlpuMeHeHue TIIOKO3bl, €€ 3HaUY€HHWE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuapl: caxapo3a, MajabTO3a U JakKTo3a. BoccraHaBinuBaiouie u
HEBOCCTAHABIIMBAIOIIKME aucaxapuiabl. ['maponus nucaxapuaoB. HaxoxxaeHue B mpupone u
npuMmeHenue. [lonucaxapuapl: Kpaxmall, INIMKOTeH W Heitojo3a. CTpoeHue MaKpOMOJIEKYI
KpaxMaja, TJUKOTeHa M 1ejultoo3bl. Du3nueckue CBOWCTBAa Kpaxmajia U  IEJUTIOJIO03BL
XUMHYECKHE CBOMCTBA Kpaxmala: THIpOJIU3, KaueCTBEHHAas peakiusi ¢ HMOJOM. XHUMHUYECKHE
CBOMCTBA LEJUTIOJI03bI: THAPOIIN3, MOTydeHue 3(hupoB 1estoa03bl. [IoHsTHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

DKCIepUMEHTAIbHBIE METObl M3YyYEHHS BEIIECTB U HMX IMPEBPAIlEHHI: pacTBOPHUMOCTH
pa3IMYHBIX CHUPTOB B BOJE, B3aHUMOJICHCTBHE 3TaHOJA C HATPUEM, OKHUCICHHE ATHUIIOBOTO
CupTa B ajbJETH] Ha PACKAICHHOW METHOW MPOBOJIOKE, OKUCICHHE ATUIJIOBOIO CIHpTa
JUXPOMATOM Kayus (BO3MOXKHO MCHOJB30BAaHUE BHUICOMATEPUANIOB), KAUECTBEHHBIE PEAKIIMK Ha
anpaeruasl (¢ ruapokcuaom auammuncepedpa(l) u ruapoxcuaom meau(ll)), peakuus riounepuna
¢ rugpokcusiom Meau(ll), xumudeckue cBOWCTBa pacTBOpa YKCYCHON KHUCJIOTHI, B3aUMO/IeHCTBUE
pacTBopa TIIItOKO3bl ¢ rujapokcuaom menu(ll), B3anmoneiicTBue Kpaxmasa ¢ MOJOM, pelIeHue
HKCIEPUMEHTANBHBIX 3a7a4 1o TeMaM «CrupThl U GpeHomb», «KapooHoBbIe KUCIOTHI. Cl10XKHBIE
3pUpBI».

A3oTcoaepKamye OpraHnyecKne CoeAMHeHusl.

AMHMHBI — OpraHM4eckde NpOM3BOJAHbIE aMMuaka. Kiaccudukanus  aMHHOB:
anupaTHUeCKe U apoMaTUYecKHe; MEpBUYHbIC, BTOPUYHbIE U TpeTUyHble. CTPOEHUE MOJIEKYII,
oOmas Qopmyna, n3omepusi, HOMEHKIAaTypa U (pu3nyeckue CBOMCTBA. XUMHUYECKOE CBOMCTBa
ann(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA, aJIKWJIMPOBAHHUE, B3aUMOJAEHCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTOMN KHCA0TOM. COoMM aJKnIaMMOHUS.



AHUIUH — TIPEICTaBUTENIb aMUHOB apoMaTuyeckoro psiaa. Ctpoenue anwinHa. Bzanmuoe
BIIUSIHUE TPYIIIl aTOMOB B MOJEKyne aHuiuHa. OCOOCHHOCTH XMMUYECKMX CBOWCTB aHWJIMHA.
KauectBennsie peaknmu Ha aHWinH. CrocoObl TONYYeHHsS] W TPHUMEHEHHE amu(paTHIeCKUX
amuHOB. [loyueHue aHuIMHA U3 HUTPOOCH30IA.

AmMuHokucinotel. Homenknatypa u  u3omepus. OrtaenbHble NPEACTaBUTENH  O-
AMHUHOKHUCIIOT: TJIMIMWH, ajnaHuH. OHU3nYecKue CBOMCTBA aMHHOKHCIOT. XMMHYECKHUE CBOMCTBA
AMUHOKHCIIOT Kak aM(pOTEpHBIX OPraHUYEeCKUX COCAMHEHHM, pEaKIus TMOJUKOHICHCAIUH,
oOpa3oBaHUe MENTHIHON CBs3HM. buonorndeckoe 3HaueHHe aMHUHOKHCIOT. CHHTE3 W THUAPOIIU3
TIETITU/IOB.

benku kak mpupomHbie ToJMMEpbl. [lepBHuHasi, BTOpHYHAs W TPETHUYHAS CTPYKTypa
0enkoB. XMMHYECKUE CBOMCTBA OCIIKOB: THIPOJIU3, JCHATYpaIlUs, KaueCTBCHHbIC PEaKIHH Ha
OemKu.

DKCHEepUMEHTAIBHBIE METOJIbI M3YUYEHMsI BEIIECTB U MX TMPEBpAIICHUI: PacTBOPECHHE
OENIKOB B BOJIE, JICHATypalusi OCJIKOB MPU HArpeBaHWH, LIBETHBIC PEAKIIMU Ha OEJIKH, pelrieHue
OKCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMaM «A3O0TCOJEpKalllhue OPTraHUYeCKHE COCTUHEHUS» U
«Pacmio3HaBaHue OpraHUYEeCKUX COCTUHEHUID.

BricokomoiekyJIsipHbIE COeTUHEHUS.

OCHOBHBIE TIOHSTHUSI XUMHU BBICOKOMOJICKYISIPHBIX COCIUHEHWN: MOHOMED, TOJUMED,
CTPYKTYpPHOE 3BEHO, CTENECHb MOJMMEpU3AINH, CpefHss MoJieKynspHas wmacca. OCHOBHBIC
METO/IbI CHHTE3a BEICOKOMOJIEKYIISIPHBIX COSTMHEHNN — TIOJIMMEPU3AITUs U TIOJTMKOH ICHCAITHS.

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

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

Bosokna: HarypanbHbIE (XJIOTOK, IMIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

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

DKclepuMEHTAIbHBIE METO/Ibl M3Y4EHHUs BEILECTB M UX IPEBpAIICHUN: O3HAKOMIICHHUE C
oOpa3uamMu MPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMAcC, KaydyKOB, pEILICHHE
AKCIEPUMEHTAJIBHBIX 33a4 10 TeMe «Pacro3HaBaHue miacTMacc U BOJIOKOHY.

Pacuérnble 3agaun.

Haxoxzaenue MonexyasspHOU (pOpMyiibl OPraHUYECKOTO COSTUHEHHS 10 MaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJALIUX B €r0 COCTaB, HAXOXICHUE MOJEKYISIPHONH (OpPMYJbl OPraHUYECKOTO
coenuHeHUs Mo Macce (00bEMY) MPOOYKTOB CropaHusi, IO KOJWYECTBY BellecTBa (Macce,
00BEMY) IPOYKTOB PEaKLUU U/WIN UCXOIHBIX BEUIECTB, YCTAHOBJICHUE CTPYKTYPHOU (O PMYIIbI
OpPraHMYECKOTO BEIIeCTBA HAa OCHOBE €ro XMMHYECKUX CBOMCTB WM CIOCOOOB MOJTYYCHHS,
oTpeieNieHUe I0JIM BBIXOJA MPOJIyKTa PEaKIMi OT TEOPETUIECKH BOZMOYKHOTO.

MexnpeaMeTHbIE CBSI3HU.

Peanu3zanus MeXmpeIMeTHBIX CBsI3€l MpH M3ydeHUU opraHudeckoil xumuu B 10 kmacce
OCYILIECTBIISIETCS 4Yepe3 HUCIOJIb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, Tak W
MOHATHH, MPUHSTHIX B OT/AEIHHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIE TIOHATUSA: SBICHHME, HAay4dyHBIM (DakT, TUNOTE3a, TEOpus,
3aKOH, aHalM3, CHHTE3, KiIaccUUKaius, HaOIOJCHHE, HM3MEpPEHUE, DKCIEPUMEHT, MOJEIb,
MO/JIETUPOBAHHUE.

Oduzuka: Marepusi, aroMm, 5DJIEKTPOH, MPOTOH, HEUTPOH, MOJEKyJa, JIHEPreTUYECKUUN
yYpOBEHB, BEIIECTBO, TEJIO, 00BbEM, arperaTHOE COCTOSHUE BEIIecTBa, (pU3MYECKHE BEIWYHHBI,
€AMHUIBI U3MEPEHUsI, CKOPOCTb, SHEPTUsI, Macca.



buonorusi: kierka, opranu3M, dKOCUCTeMa, Onocdepa, MeTabomM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA U TeTepOTPODHBIM THUM MUTaHUs, OpoxeHWe, (HOTOCHHTE3, AbIXaHUE, OCNKH,
YIJIEBO/IbI, JKUPBI, HYKJICUHOBBIC KUCIIOTHI, (DEPMEHTHI.

I'eorpadust: mone3HpIe UCKOTIAEMBIE, TOTUIUBO.

TexXHOJOr s MHIIEBBIC MPOAYKThI, OCHOBBI PAIHOHAIILHOTO MTUTAHUS, MOIOIIHE CPE/ICTRA,
MaTepHalibl U3 UCKYCCTBEHHBIX M CHHTCTUYCCKHX BOJIOKOH.

11 KJIACC

OBLIAA U HEOPTAHUYECKASA XUMMUSA

TeopeTnueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMHUYECKUH 31eMeHT. M3otonsl. CTpoeHue 3IeKTPOHHBIX
000JI0YEK AaTOMOB, KBAHTOBBIE 4YHCIIA. ODHEPreTUYECKHUE YPOBHM U MOJYPOBHU. 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 mnepuoauyeckoro 3akoHa u [lepumonmyeckoil CHUCTEMBI XUMHUYECKHX
AJIEMEHTOB C COBPEMEHHOU Teopuell CTPOeHHs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHs! CBOMCTB
XMUMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CJOXHBIX BEIIECTB MO Tpynmam M
nepuoaaM. 3HaueHue nepuoaudeckoro 3akona /.M. Menneneesa.

XuMudeckas CBS3b. BUIBI XMMHYECKOH CBSI3W: KOBAJIEHTHASA, MOHHAS, MeTaJNIMUecKas.
MexaHu3Mbl 00pa30BaHusl KOBJICHTHOW CBSI3W: OOMEHHBIM M JTOHOPHO-aKIENTOPHBIN. DHEPTHs
n JuinHA cBs3U. 11oypHOCTH, HANIPABIEHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOM CBA3U. KpaTHble
cBs3u. Bonopoanas cBsa3b. MexMONEKyIsIpHbIE B3aUMOJIEHCTBUS.

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

[IpencraBnenne O KOMIUIEKCHBIX coeauHeHusAX. (CocraB KOMIUIEKCHOTO — HOHa:
KOMILJIEKCOOOpa3oBaresib, JHraHAbl. 3HAU€HHE KOMIUIEKCHBIX coefauHenuil. Ilonarue o
KOOPAMHAIMOHHOW XUMUU.

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

[Tonarue o qucnepcHbix cucteMax. MctuHuble pacTBOpbl. [IpencraBienne o KOIIOUIHBIX
pactBopax. CnocoObl BbIpaK€HUS KOHIICHTPAIMM PAcTBOPOB: MaccoBas [OJs BELIECTBA B
pacTBope, MOJisipHas ~ KOHUEHTpanus. HacelllleHHble ¥ HEHAChILEHHBIE  PACTBOPBHI,
pactBopuMOCTh. KpucTtammoruaparsl.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYEeCKHX BEUIECTB. |pUBHUATBHBIE Ha3BaHUS
OT/ENbHBIX NPEICTAaBUTEICH HEOPIraHUYECKUX BEILIECTB.

Knaccudukanus XUMHYECKHUX PEAKIHi B HEOPraHUYECKOW U OPraHMYeCKON XUMUU. 3aKOH
COXPAaHEHHUsI MAaccChl BEIIECTB; 3aKOH COXPAHEHMsI M NPEBPAILECHUS DHEPIUU NP XUMHUYECKUX
peakuusax. TerioBsle 3pdexTsl XuMuUecKkuX peakuuid. TepMoxuMuueckne ypaBHEHHUs.

CkopocTh XUMHUYECKOM peaklnu, e€ 3aBUCUMOCTb OT Pa3iIMyHbIX (pakTopoB. ['OMOreHHbIe
U TeTeporeHHble peakuuy. Katanus u kaTanm3atopsl.

OOpatuMble U HeoOpaTUMble peakIMH. XHUMH4Yeckoe paBHoBecue. KoHcTaHTa
XMMHMUYECKOTO paBHOBecHs. PakTOphl, BIMSIOIIME HA IOJIO)KEHHE XMMHMUYECKOTO pPaBHOBECHS:
TEMIIEPATYpA, JABICHUE U KOHLIEHTPALMM BEIECTB, y4acTBYWOIUX B peakuuu. [Tpunnun Jle
[arense.



OnexkrponuTtnueckass aucconuanus. CuibHble M ciadble  3eKTpoJuThl. CTeneHb
muccormanuu. Cpefa BOJHBIX PAcTBOPOB: KHUCJIOTHAsA, HEUTpasbHas, mienouHas. BogopoaHsii
noxka3zatens (PH) pactBopa. ['maponns coneit. Peakiun nonnoro ooMeHa.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucieHus. OKHUCIUTENb U
BOcCcTaHOBUTENb. l[Ipoliecchl OKHCIEHHMST M BOCCTAHOBJICHHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTEIN. MeTO/1 3JIeKTPOHHOT0 OanaHca. DJIEKTPOIU3 pacCTBOPOB U PaCILUIaBOB BEILLIECTB.

DKCHepUMEHTAIbHBIE METOAbl HM3YUEHHUSI BEIIECTB W HMX NPEBPAICHUI: Pa3IoKCHHE
MEePOKCUJa BOJOPOJAa B MPHUCYTCTBUU KaTalW3aTopa, MOJEIH KPUCTALIMYECKUX PEIIETOK,
MPOBEJICHUE peakIuii WOHHOTO OOMEHa, OINpEIeICHHE Cpelbl PACTBOPOB C  IOMOIIBIO
WHIMKATOPOB, U3YUCHUE BIUSHUS PA3MYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIuu U
MOJIOKEHUE XMMUYECKOTO PAaBHOBECHSL.

Heoprannueckasi xumus.

[Tonoxxenne HemerauioB B Ilepuoguueckoil cucreme XuMuyeckux 3ieMeHToB JI[U.
MenneneeBa U OCOOEHHOCTH CTpPOEHHsS HMX aTroMOB. (DU3MYECKHE CBOWCTBA HEMETAJUIOB.
AmtoTponiisi HeMeTauIoB (Ha IpUMEpPE KUCIopoa, cephl, hochopa u yriaepoaa).

Bonopon. INonydenue, ¢uznueckue U XMMHUYECKHE CBOWCTBA: PEAKIMU C METaJIaMH U
HEMETaJIaMH, BOCCTAHOBUTEINbHBIE CBOMCTBA. ['mapuabl. TOMIMBHBIE 3JTIEMEHTHI.

lanorensr. Haxoxaenune B mpupojie, CrocoObl MoydeHus, (U3HIECKUE U XUMUUYECKHE
cBoiicTBa. ["asioreHoBoOpOIbl. BakHelmme KHUCIOPOACOEpKAIIUE COCTUHEHUS! TaJIOrEHOB.
JlaGopaTopHbBIE U MPOMBIIIJICHHBIE CTIOCOOBI MOJTYYEHUsI TajJoreHOB. [I[puMeHeHne TaloTeHOB 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. HaxoxneHue B mpupoae, CIOCOObI MOJNydeHUs, (U3NYECKUe U XUMHYECKHE
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.

A3zor. Haxoknenue B mpupojie, CrnocoObl MONydeHus, (uU3MUeckue 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. Haxoxnenue B mpupoje, CHocoObl MOTydeHHs, (PU3NYECKHE U XUMHUYECKUE
cBorictBa. Dochuaer u dochun. Oxcumasl ¢ochopa, dochopHas kuciora U e€ COJIH.
[Ipumenenne gocdopa u ero coenuuennit. ochopHbie y1oOpeHuUs.

VYrnepon, HaxoxIeHHe B mpupoje. AsuorponHbie Moaudukanuu. Dusnueckue u
XAMHUYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHbIX yriaepogoM. Oxcupa yriepoaa(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, crnocoObl MONy4eHHs, (PU3NYECKHE U XUMHUYECKHE
cBoiictBa. Oxcun kpemuus(1V), kpemMHHeBast KUCIOTa, CUIMKATHl. [IpuMeHeHne KpeMHHsI U €ro
coenuHeHni. CTEKI0, €ro MoJay4eHue, BUJIbl CTEKIIA.

[Tonoxenue meramnoB B [lepuoanyeckoil cucreMe XUMUYECKUX AMeMEeHTOB. OcoOeHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI04eK aTOMOB MeTainioB. O0mue ¢puzndeckiue CBOWCTBAa METAIIOB.
[Ipumenenne MeTamioB B ObITY U TexHHKe. CITaBbl METAIIOB.

DNEeKTPOXUMHYECKUN psIA  HampsDkeHud MeTtaioB. OOmme crnocoObl  MOMy4YeHHS
METAJUIOB: TUAPOMETAILTYPTHUs, TUPOMETAILTYPTHUs, deKTpoMeTautyprusi. [loHsTne 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 BEIIECTB U UX COEAUHEHUN.

OO6mas xapakrepuctuka metamioB |IA-rpynnsr [lepuonndeckoit cucTeMbl XUMHUYECKUX
AJIEMEHTOB. MarHuii M KauplMid: MoiydyeHue, (QU3MYeCKHe ¢ XHUMHYECKHE CBOMWCTBA,
MIPUMEHEHHE ITPOCTHIX BEIIECTB U UX coeMHEeHHH. JKECTKOCTH BOJIBI M CLIOCOOBI €€ yCTpaHEHHUS.

AntoMuHMI: nosyyeHue, PU3NYECKUE U XMMUYECKHUE CBOWCTBA, IPUMEHEHHUE IPOCTOrO
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 XMMHUECKHUE CBOMCTBA XpoMa U ero coefuHeHu. OKCUIbpl U TUAPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U OUXpoMaThl, UX OKUCIUTEIbHBIE CBOMCTBA.
[Tony4yenue u npuMeHEHUE Xpoma.

®u3nyeckue M XMMHYECKHE CBOMCTBA MapraHia M €ro coequHeHuid. BaxhHeummne
coenunenus mapranua(ll), mapranua(lV), mapranua(VI) u mapranuna(VIl). Ilepmanranar xanus,
€ro OKHCIIUTEIbHBIE CBOWCTBA.

DuU3NYECKUE U XUMUYECKHE CBOMCTBA XKeJle3a U €ro coequHEeHU. OKCUIbI, THAPOKCUABI U
cosmm xkene3a(ll) u xenesa(lll). [losyuenne u nmpuMeHeHHE KeJie3a U €ro CILIaBOB.

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 ITUHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[puMeHeHne HMHKa U ero coeIMHeHH.

OKCIIEpUMEHTAIBHBIE METOJbl H3YYEHHs BEINECTB M MX MPEBPALICHUI: H3Yy4CHHE
00pasroB HEMETa/IOB, TopeHue cephl, (ocdopa, xkenesa, MarHus B KUCIOPOJE, M3YUYCHHE
KOJUIEKIMM «MeTayulbl M CIUIaBb», B3aUMOJCHCTBHE INENOYHBIX M IIEI0YHO3EMEIbHBIX
METAJUIOB C BOAOH (BO3MOXHO MCIIOJIb30BAaHHE BUAEOMATEPHUAIIOB), B3aMMOJACHCTBHE LIMHKA U
JKeJle3a ¢ paCTBOPAMH KHCJIOT M IIEN0YeH, KaUeCTBEHHBIC PEaKIIMA Ha HEOPraHMYECKUE aHUOHBI,
KaTHOH BOAOPOJA M KaTHOHBI METAJIJIOB, B3aUMOJECHCTBUE TMAPOKCUIOB aTIOMUHHUS U LIUHKA C
pacTBOpaMu KHCJIOT U LIEJIOYEH, PEIIEHUE IKCICPUMEHTAIbHbIX 3a/1a4 10 TeMaM «l aloreHsn»,
«Cepa u e€ coeuHeHMs», «A30T U Gochop U UX COETUHEHUD», «MeTaulbl IIaBHbIX MOATPYIID»,
«Mertasuibl TOOOYHBIX MOATPYIII».

XuMHus M KU3Hb.

Ponp xumun B obecrieueHUMH yCTOWYMBOIO Pa3BUTHUS uesioBedecTBa. [loHATHE O HaydyHBIX
METOJax II0O3HAaHWA M METOJOJIOTMM HAy4yHOro wuccienoBaHus. HayuHele npuHIMIIBI
OpraHu3alui XMMHYECKOrO MPOou3BoACTBa. [IpoMbllIeHHbIE CIOCOOB! MOTYUYEHUS! BaXKHEUIINX
BelleCTB (Ha mpUMepe MPOU3BOJICTBA aMMHaKa, CEpHOM KUCIOTHI, MeTaHoja). [IpoMblieHHbIE
crocoObl MOJYYEHHUs] METAJIOB U CIUIABOB. XHMMHMUYECKOE 3arpsi3HEHHE OKpYXarolled cpelbl U
ero nocneacTBus. Ponb xuMuu B o6ecriedeHun SHepreTuyeckoi 0e30macHOCTH.

XuMus U 3700poBbe 4YenloBeka. JlekapcTBeHHble cpencTBa. [IpaBuia mcnosib30BaHUs
JIEKapCTBEHHBIX NpenapaToB. Poiab XuMuu B pasBUTHH MEIULIMHBL.

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

Kocmernueckue u mapgromepHsle cpeactBa. beitoBas xumus. [IpaBuia Ge3omnacHOro
HCIOJIb30BAHUS IpenapaToB OBITOBOM XMMHUHU B MIOBCETHEBHON KU3HH.

XUMUS B CTPOUTEBCTBE: BaXKHEHIIINE CTPOUTENbHBIE MaTepHalibl (LIEMEHT, OETOH).

Xumus B cenbckoM Xxo3siiicTBe. Opranndeckrue 1 MUHEpalbHble yI00peHusl.

CoBpemMeHHbIE KOHCTPYKLIMOHHBIE MaTepHalibl, KPacKH, CTEKJIO, Kepamuka. Matepuaisl
JUI 3NeKTpoHuKU. HaHnoTexHoorum.

PacuérHsble 3aaum.



Pacuérpl: Macchl BemecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJHYECTBY BEIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, Macchl (00bEMa, KOIMYECTBA
BEIIECTBA) NMPOJIYKTOB PEAKLMH, €CIM OJHO W3 BEIIECTB MMEET IMPHUMECH, Macchl (00bEMa,
KOJIMYECTBA BELIECTBA) MPOAYKTa PEaKLUU, €CIM OJHO M3 BEIIECTB JaHO B BUJE PacTBOpPA C
ONpPENENIEHHON MAaCcCOBOM JI0JIEd PACTBOPEHHOIO BEUIECTBA, MACCOBOM JOJHM WM MOJISIPHOU
KOHLIEHTPALlMK BEIIECTBA B PACTBOPE, AOJM BbIXOJA NPOIYKTa PEAKIHH OT TEOPETUUYECKU
BO3MOXHOTO.

MexnpeaMeTHbIe CBA3H.

Peanu3zanus MexXnpeaMETHBIX CBA3EH MpU U3ydeHUH 00Iel U HEOPraHU4YEeCKOW XUMHUHU B
11 xmacce OoCyIIeCTBIISICTCS Yepe3 UCIOJIb30BAHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX TTOHITHIA,
TaK U MOHATUH, IPUHATHIX B OT/EIbHBIX IPEAMETAX €CTECTBEHHO-HAYYHOTI'O IIUKJIA.

OOuiue ecrecTBEHHO-HAay4yHbIE TOHATUS: SIBJICHME, HAydyHBIM (akT, rumnoresa, TEOpHUs,
3aKOH, aHalu3, CHHTE3, KiIacCupuKalus, TMEePUOJUYHOCTh, HAOIIOJEHUE, HW3MEpEHUE,
AKCIEPUMEHT, MOJIEb, MOJECITUPOBAHUE.

®duznka: marepus, MHUKPOMHUpP, MaKpOMHUp, aTOM, 3JEKTPOH, MPOTOH, HEHUTPOH, HOH,
M30TOMbI, PAaJIUOAKTUBHOCTh, MOJIEKYJA, SHEPreTUYECKH ypOBEHb, BEILECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHME BEIECTBA, WJICAIbHBI Tra3, (QU3MYECKHEe BEJIUYMHBI, E€IUHMIIBI
U3MEepeHusi, CKOPOCThb, IHEPIHsl, Macca.

buonorus: knerka, OpraHm3M, OJKocucTema, Ouocdepa, meradoIM3M, MakKpo- U
MUKpPORJIEMEHTBI, O€NKU, MHUPbI, YII€BOJbl, HYKJICHMHOBBIE KHUCIOTHL, (DEpMEHTHI, TOPMOHBI,
KpYrOBOPOT BEILIECTB U MOTOK SHEPTHU B IKOCUCTEMAX.

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

TexHonorusi: XMMU4ecKasi MPOMBIIIIEHHOCTb, METAJUTYprusi, CTPOUTENbHbIE MaTepHalIbl,
CENIbCKOXO3SMICTBEHHOE IPOM3BOJCTBO, IMHILEBas I[POMBIIUIEHHOCTh, (hapMaleBTHYECKast
IIPOMBIIIIJIEHHOCTD, IIPOU3BOJCTBO KOCMETHYECKUX IIpEenapaTos, IIPOU3BOJICTBO
KOHCTPYKLMOHHBIX MATEPHAJIIOB, 3JIEKTPOHHAS IIPOMBIIIEHHOCTb, HAHOTEXHOJIOTHH.



IUDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHWHN HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBercTBHU C CUCTCMHO-ACATCIIbBHOCTHBIM IIOAXOJ0OM B CTPYKTYPC JIUMYHOCTHBIX
pe3yJIbTaTOB OCBOEHHS IpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeIHEro oouero ooOpazoBaHus
BBIJICJICHBI CIIEAYIOIME COCTABISIONINE: OCO3HAHNE O0YJarOUMUCS POCCUNCKON TPaXKJaHCKOU
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHUIO, CaMOCTOSITEIBHOCTH M CaMOOIIPENEICHHUIO;
HaJIM4yue MOTHUBAlUM K  OOYYEHHI0; TOTOBHOCTH M  CIIOCOOHOCTH  OOydaroluxcs
PYKOBOACTBOBATBCA MPHHATBIMU B O6HI€CTBG npaBujiaMu W HOPMaMH IIOBCACHUSA, HAJIUYHC
MPaBOCO3HAHUSI, IKOJIOTUUYECKON KYJIbTYPHI; CIIOCOOHOCTh CTaBHUThH IIEJIM U CTPOUTDH KU3HEHHbBIC
IIJTaHBbI.

JIugHOCTHBIE pe3ylbTaThl OCBOEHUS MpeaMeTa «XHUMUS» OTPaKarT CPOPMUPOBAHHOCTH
OTIbITa MO3HABATEIBHON U MPAKTUUYECKOHN JESATEIbHOCTH O0yYaloUXCsl B IPOLIECCE pean3alun
00pa3zoBaTeIbHON JESTEIHHOCTH.

JInyHOCTHBIE pe3yibTaThl OCBOEHUS MpeaMeTa «XHUMUS» OTPaKaroT CPOPMUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUYECKOH JEesTeNbHOCTH 00yYaroMXCsl B MPOIIECcCe peann3aiu
00pa30BaTeNIbHON JIeSTEIbHOCTH, B TOM YUCIIE B YaCTHU:

1) rpaIaHCKOro BOCIMTAHUA:

OCO3HaHHUA 00YyJarOIUMHCS CBOMX KOHCTUTYIMOHHBIX MPaB U 00d3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

OpeACTaBJICHUA O COHOUWAJIBHBIX HOPMAaxX M IIpaBUJIaX MEKIMYHOCTHBIX OTHOLIIEHUU B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU NEATEIHHOCTH MPU CO3AAHUN YU€OHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MO3HABATENbHbIX 3a/1a4, BHINOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY M apTyMEHTHI APYTUX
P aHAJN3€ PA3INYHBIX BUIOB y4eOHOM AEATEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIECHHUS K HMCTOPUYECKOMY U HAyYHOMY HAcClIEJJUI0 OTEUECTBEHHOU
XUMHUH;

YBOXEHUS K IPOLIECCY TBOPUYECTBA B OOJIACTH TEOPUU U TMPAKTUYECKOTO IMPHIIOKEHHUS
XMUMHH, OCO3HAHHUS TOTO, YTO JaHHbIE HAayKH €CTh Pe3yJbTaT JIMTEIbHBIX HAOIIOICHH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTAIIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/a YYEHBIX U MIPAKTHKOB;

MHTEpeca M [03HABATEJbHBIX MOTHBOB B TMOJYYEHUH M TMOCIEAYIOIIEM aHalu3e
nH(OPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTEUECTBEHHON XUMHH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYallMHM, CBSA3aHHbIE C XUMUYECKHUMH SBICHUSIMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OILICHMBATh CBOE IOBEJEHHE U IOCTYNKHM CBOMX TOBApHINEH C MO3ULUI
HPABCTBEHHBIX U MIPABOBBIX HOPM U € YI4ETOM OCO3HAHMS MOCIEACTBUN MOCTYIKOB;

4) popMupPOBaHHSA KYJbTYPHI 310POBbS:

MOHMMaHUS LIEHHOCTeH 3/0poBoro M Oe3omacHOro oOpas3a KU3HH, HEOO0XOIUMOCTH
OTBETCTBEHHOI'0 OTHOILIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUUECKOMY 370POBBIO;

COONIOJICHNsT MPaBUI OE30MacHOro OOpalleHusi ¢ BEIeCTBAaMU B OBITY, MOBCEJHEBHOM
KU3HH, B TPYJIOBOU JI€ATENBHOCTH;

MOHUMAHMS [EHHOCTH TMPaBWJI WHIAWNBUAYAJFHOTO M KOJUIGKTUBHOTO OE€30TIaCHOTO
MIOBEICHUS B CUTYALUAX, YTPOKAIOIIUX 340POBbIO U KU3HU JIIOJIEN;



OCO3HAHUS TOCJICJICTBUI M HEMPHUATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS KOOI,
HapKOTHUKOB, KypeHUs);

5) TPyAOBOro BOCIMTAHHUS:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Y4e€OHO-HCCIICOBATEILCKON  JIEATEIBLHOCTH,
0O0IIeCTBEHHO MOJIE3HOH, TBOPUYECKOH U APYrUX BUIAX JACATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIIEHUU MPaKTUUYECKUX 3aJad COLMAJIbHOU
HaIPaBJIEHHOCTH (B paMKaxX CBOEro Kjacca, IIKOJIbI);

WHTEepeca K MPAKTHUYECKOMY HM3YYCHHIO MpodeccHii pa3inuyHOrO poja, B TOM 4YMCIE Ha
OCHOBE MPUMEHEHHS IPEIMETHBIX 3HAHUHN 10 XUMUU;

YBa)XEHHUS K TPYY, JIOASIM TPYyJa U pe3ysbTaraM TPYIO0BOH eATEIbHOCTH;

FOTOBHOCTH K OCO3HaHHOMY BbIOOPDY WHIMBUAYAIbHOW TpaeKTopuu 0Opa3oBaHUs,
Oyaymeil npodeccu U peaan3aluu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U MOTPEOHOCTEHN 00111eCTBa;

6) 3x0/10rnuecKoro BOCNMTAHUA:

9KOJIOTMUECKHU 11€7€CO00pa3HOro OTHOLIEHUS K MPUPOJAE KaK UCTOYHHUKY CYIIECTBOBAaHUS
’KH3HHU Ha 3emiie;

MMOHUMAaHMs II00aJIbHOTO XapakTepa SKOJIOTHYECKUX MpoOJIeM, BIAUSHHUS 3KOHOMHUYECKUX
MPOIECCOB HA COCTOSTHUE MPUPOTHON U COIMATIbHOUN CPEIbI;

OCO3HaHHS HEOOXOAMMOCTH MCIIOJIb30BAHMS JOCTUKEHUM XUMHH Ul PELIEHUS! BOIIPOCOB
PaIMOHAIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPUSTHS JEHCTBHH, MPUHOCIIINX BPEa OKPYXKAIOIIEH MPUPOIHON cpere,
YMEHHUS TPOTHO3UPOBATh HEOJIATOTPHUSITHBIC SKOJOTUYECKHUE TIOCIEACTBHS MPEANPUHUMAECMBIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HaJIM4Yus PA3BUTOTO SKOJOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKOW KyJIbTYphl, OIBITA
NESITeIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pPYKOBOACTBOBATHCA HMH B
M03HaBaTEIbHON, KOMMYHUKAaTUBHON U COLIMAJIBHON MPAKTUKE, CIOCOOHOCTH U YMEHHUS aKTHUBHO
MPOTHUBOCTOSTH HICOJIOTUH XeMo(oOuu;

7) HUEHHOCTH HAYYHOI'0 TO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH U
0OLIECTBEHHOM MPAKTUKH;

MOHUMaHM cHenuduKd XUMUU Kak HayKd, OCO3HaHusi e€ poiu B (GOpMUPOBAHUU
PaIMOHAILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEe/ICTaBICHUsI 00 OKpYXKaIoLIeM
MHUpEe KaKk O €JUHCTBE MPHUPOAbI M YEJIOBEKa, B MO3HAHUM IPUPOJHBIX 3aKOHOMEpPHOCTEU M
pelIeHny TpodieM COXpaHEHUsl PUPOJTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XMMHH JJIs COBPEMEHHOW LMBMIIM3ALMU: B €&
T'YMaHUCTUYECKOW HAIPaBJICHHOCTH M BaKHOW POJNM B CO3/JaHUM HOBOW 0a3bl MaTepuaibHON
KYJIBTYpBI, B PELICHUH II100aIbHBIX TPOOJIEM YCTONYHUBOTO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBO,
SHEPreTHYECKOM, MUIIEBOW M JKOJIOTUYECKOW O€30MacHOCTH, B PAa3BUTUU MEAULIMHBI,
o0ecreueHny yCIOBHM YCHEIIHOTO TPya U SKOJIOTMYECKH KOM(POPTHON JKU3HHU KaXKIOTO YJeHa
0O0IIIeCTBA;

€CTeCTBEHHO-HAYYHOH TPAMOTHOCTH: TIOHUMAHHsS CYIIHOCTH METOJIOB IO3HAHMUS,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCHOJB30BaTh MOJMyYyaeMble 3HAHUS TS
aHalM3a U OOBACHEHHUs SBJICHUH OKPYXKAIOIIETO MHpa U MPOUCXOAANIUX B HEM H3MEHEHUH,
YMEHHUS JIeaTh 000CHOBAHHbBIE 3aKIIIOUEHUSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCS TaHHBIX
C LEJbIO MOJYYEHHSI T0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCTIOIh30BaTh XUMUYECKUE 3HAHUS ISl PEIIeHus MPooieM
B PEAIbHBIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO, UCCIIEI0OBATEIbCKON NEATENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEphIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHHM MO XUMHH B COOTBETCTBHM C JKU3HEHHBIMHU
MOTPEeOHOCTSAMHU;



UHTEpeca K OCOOCGHHOCTSAM Tpyla B pa3iuyHblX cdepax mnpodeccnoHaTbHON
JESITEIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATHI

MertanpeaMeTHble pe3yinbTaThl OCBOSHHS MPOTPaMMBI M0 XMMHUU Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHUs BKJIFOYAIOT:

3HaYMMbIe JUISI (POPMHPOBAHUS MHUPOBO33PEHHUsT OOYUAIOMIUXCS MEXAUCIUILINHAPHBIC
(Mex)npeaMeTHbIe) 00IIeHAYYHbIE TIOHATHUS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYIHOH KapTHHBI MUpa
U cnenu(uKy METOZI0B MO3HAHMUS, UCTIOJIB3YeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEMIECTBO,
SHEPTHUs, SBJICHUE, MPOLECC, CUCTEMa, HAyYHBIH (aKT, MPHUHIMII, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHSs, UCCIIeI0BaHNEe, HAOIIOIeHNEe, N3MEpEHHEe, SKCIIEPUMEHT U JIpyTHUe);

YHHBEpCallbHbIe ~ ydeOHble  JeHCTBUS  (TIO3HABaTeNbHbIE,  KOMMYHHUKATHBHBIC,
perynaTuBHble), obecreunBarouie QopMUpoBaHHE (QYHKIHMOHAIBHOW TPAaMOTHOCTH U
COLMABHON KOMIIETEHITHH 00yJarOIuXcs;

CHOCOOHOCTh ~ OOyYaroIIMXCS  MCMOJb30BaThb  OCBOEHHBbIE  MEXAMCLUUIUIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHWsS W YHHBEpCAJIbHBIC Yy4YeOHBbIE JEHCTBHS B TO3HABATEIBHOW U
COIIMAIBHON MTPAKTHKE.

MertanpeqMeTHbIE pe3yabTaThl OTPAKAIOT OBIIAJICHUE YHUBEPCATBHBIMH YIeOHBIMHU
MO03HABATEIHHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBHSMHU.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

1) 6a3oBble JJorMUecKHUe AeHCTBUS:

CaMOCTOSITENIFHO (OPMYIMPOBATh M aKTYaIM3WpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTNpENeNATh IENU JeATEeILHOCTH, 3a/laBas TapameTpbl M KPUTEPUH WX TOCTHKCHUS,
COOTHOCHUTB PE3YJIbTATHI JACATEIHPHOCTH C MTOCTABICHHBIMH IICIISIMH;

WCIIONb30BaTh TPHU OCBOCHWW 3HAHUN TPHUEMBI JIOTHYECKOTO MBIIIJICHUS: BBIICISITH
XapaKTepHbIC TPU3HAKKM TIOHATHH M YCTaHABIMBATH WX B3aWMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIHME TIOHITHS JIJIs1 0OBSICHEHUS OTIEIbHBIX (DAKTOB M SBJICHUH;

BBIOMPATh OCHOBAHMS M KPUTEPHUHU TS KIAaCCU(UKAIIUU BEIIECTB U XUMUYCCKUX PEaKIIHi;

YCTaHABJIMBATh MPUYUHHO-CIICJICTBCHHBIC CBA3U MEXTY U3Y4aeMbIMU SIBJICHUSMU,

CTPOHUTH JIOTHYECKHE pacCyKJACHHUS (MHIAYKTHBHBIC, JEAYKTUBHBIC, IO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B PACCMaTPUBACMBIX SIBJICHUAX, (OpMyIHpoBaTh
BBIBOJIBI U 3aKJIFOUEHUS;

MPUMEHSTHh B MPOIECCEe MO3HAHUS UCMOIb3yeMble B XMMHH CHMBOJIMYECKHE (3HAKOBBIC)
MOJIENH, MPe0OPa30BhIBATh MOJICIBHBIC MIPEACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI) DJICMEHTA,
XxuMuueckas ¢GopMyna, YpaBHEHHME XUMHUYECKON peaknud — TMpU pEeHIeHUHd Y4eOHBIX
MMO3HABATENBHBIX M MPAKTHYECKUX 3a]a4, MPUMEHATh Ha3BaHHBIE MOJICIbHBIC MPEICTaBICHUS
JUIS BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMHUYECKUX PEAKIIUA.

2) 6azoBbIe HCCIeN0BATEIbCKHE IeCTBHS:

BJIaJIETh OCHOBAMHU METO/I0B HAYYHOT'O NMO3HAHUS BEIIECTB U XUMHUECKUX PEAKLIU;

dbopMynupoBaTh LEeTH M 3aJayd  HUCCIEJOBAaHHWA, WCIOIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENILHO C(HOPMYTHUPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
i GopMHUPOBAHUS TUIIOTE3BI TIO MIPOBEPKE MPABIILHOCTH BHICKAa3bIBAEMBIX CYXKICHUM;

BJIaJIETh HAaBBIKAMU CaMOCTOATENILHOTO IUIAHUPOBAHUS M MPOBEACHUS YUYEHHYECKHX
AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHsI HAOIIOAATh 3a XOJOM IpOIlecca, CaMOCTOSTENBHO
MPOTHO3UPOBATh €ro pe3ynabTaT, (OpMyIUpPOBaThH OOOOIIEHUS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yNIbTaTOB MCCIEIOBAHMS, COCTABISATH 0OOCHOBAHHBIN OTYET O MPOACTaHHON
pabore;



npuoOpeTaTh ONBIT YYCHWYECKOW MCCIIEOBATEIIbCKONM W TPOEKTHOM JesITEIbHOCTH,
IIPOSIBJIATh CHOCOOHOCTh M T'OTOBHOCTb K CaMOCTOSTEIbHOMY IIOMCKY METOJOB pELICHUs
MIPaKTUYECKUX 33a4, IPUMEHEHHUIO Pa3IMUHbIX METOJ0B [T0O3HAHUSI.

3) pabora ¢ nngopmanmeii:

OPUEHTUPOBATHCSI B  PA3IMYHBIX HCTOYHHMKAX WHPOpManMu (HAYYHO-TIOMYJISIpHAS
IUTEepaTypa XMMHYECKOTO COJIEpXKaHHs, CIpaBOYHBIE TMocoOus, pecypcsl HWHTepHeTa),
aHAJIM3UPOBaTh MH(GOPMALMIO pa3IWYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HEPOTUBOPEUUBOCTH;

(dbopMynHpOBaTh 3aMpochl W TPUMEHATH PA3UYHBIE METOJBl IPU TIOMCKE H OTOOpe
nHbOpManKy, He0OOXOAMMOH IS BBITIOJIHEHUS YI€OHBIX 3a71a4 ONPeeIEHHOTO THIIA;

nprOOpeTaTh OMBIT MCIIOJIB30BaHUS WH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHHA U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAIbHYIO (JOpMY IpEICTaBICHUsS UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIULBI, PUCYHKH U JPYTHUE);

HCIIOJIb30BAaTh HAy4yHBIM SI3bIK B KayecTBE CpeAcTBa MNpu paboTe C XUMHUYECKOU
uHpopmanuen: TPUMEHATh MEXINpeAMETHble ((U3NYecKue M MaTeMaTH4YeCKHe) 3HakKu U
CHUMBOJIBI, POpMYIIbI, aO0OpeBUATYpPbI, HOMEHKIIATYPY;

UCIOJIb30BATh 3HAKOBO-CUMBOJIMUYECKHE CPEICTBA HATIISAHOCTH.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIEC Y4eOHbIE 1eCTBUS:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY 00CYK/1aeMOIl TEMBI B X0/1€ JUAJIOTa U/UIIH JUCKYCCHUH,
BBICKa3bIBATh UAEH, (GOPMYIUPOBATH CBOU MPEUIOKEHNS OTHOCUTENILHO BBITIOJIHEHUS
MpeUI0KEHHOM 3a/1a4H;

BBICTYNATh C IMPE3EHTAIMeil pe3yabTaTOB IMO3HABATENbHON JESTENbHOCTH, MOTYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TMPU  BBIIOJHEHUH XUMHUYECKOTO
SKCIEPUMEHTa, MPAKTUYECKOW paboOThl MO HCCIEJOBAHUIO CBOMCTB H3y4aeMbIX BEIECTB,
peannzanuu yueOHOTrO MpPOEKTa, U (OPMYIHPOBaTH BBIBOJBI MO pPE3yibTaTaM MPOBEAEHHBIX
UCCIIEIOBAaHUI IMyTEM COTJIaCOBaHMSI MO3ULIUHN B X0/1€ 00CYKIeHUSI 1 0OMEHa MHEHUSMHU.

PeryasiTuBHble YHHBepPcaJbHbIe yUeOHbIE 1eliCTBHS:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBISTH CBOIO IMMO3HABATENBHYIO NIEATEIbHOCTb,
ompezenss e€ LeIM U 3a/la4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeaaraeMblii aJropuT™M ACUCTBUI MPH BHINOJHEHUHM Y4EOHBIX M HCCIIENOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbomnee 3(h(HEeKTUBHBIN CIIOCOO UX PEIICHUs C yYETOM MOTyYeHHUS! HOBBIX 3HAHUH O
BEIECTBAX U XUMUUYECKUX PEAKIUSX;

OCYILIECTBIISITH CAMOKOHTPOJIb IEATEILHOCTH HAa OCHOBE CaMOaHalln3a U CAaMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATHBI

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS MPOTPAMMBI IO XMMUU Ha YriyOJIEHHOM ypOBHE Ha
ypOBHE cpelnHero oodumiero odpa3zoBaHHs BKIIOYAIOT crenuduueckue s yueOHOTO IpeaMera
«XUMHUS» HAy4dHbIe 3HAHUS, YMEHHUS U CIOCOOBI JEHCTBUN MO OCBOCHUIO, MHTEPIPETAIUU U
MpeoOpa30BaHUI0 3HAHUM, BUJIBI IEATEIHHOCTH 10 MOJYyYEHUIO HOBOTO 3HAHUS M MPUMEHEHHIO
3HAHMA B Pa3IMYHBIX YU4EOHBIX CUTYyallUAX, a TakKKe B PEATbHBIX >XU3HEHHBIX CHUTYalUX,
CBS3aHHBIX C XMMHEW. B mporpamme mo XWMuM TpEAMETHBIE Pe3ylbTaThl MPEACTABICHBI IO
ro/iaM U3y4eHusl.

10 KJIACC
HpC,Z[MeTHLIe PE3YyJIbTaTbl OCBOCHUS KypCa «Opr AHUYCCKAasd XUMUS» OTPAKALOT:



Cc(OPMHUPOBAHHOCTh TMPEJICTABICHUI: O MECTE€ W 3HAYCHHH OPraHWYeCKOW XHMHU B
CHCTEME E€CTECTBEHHBIX HAayK U €€ poJii B 00ECIIEYeHUN YCTOWYMBOTO Pa3BUTHS YEIOBEYECTBA B
pelieHn: mpoOIeM IKOJIOTHUECKOW, IHEPreTUYECKOW M TMUINEeBONH O€30TacHOCTH, B Pa3BUTUU
MEIUIIMHBI, CO3JaHUM HOBBIX MAaTEPHAJIOB, HOBBIX HCTOYHUKOB OJHEPIHH, B OO0CCIICUCHUU
paMOHATBFHOTO MPUPOIOTIONB30BaHuUs, B (OPMUPOBAHUE MHUPOBO33PEHUS U OOIIEH KYIbTYpHI
YeJIOBEKa, a TaKKe OHKOJIOTUYECKM OOOCHOBAHHOTO OTHOLIEHMSI K CBOEMY 3JI0pOBBIO U
MIPUPOIHOM CpeAE;

BJIAJICHUE CHCTEMOM XWMHYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIIOJArarolue
MOHATHUS — XUMHWYECKHH DJIEMEHT, aToM, SAApO U DJICKTPOHHAs o0oJIouKka aToMma, S-, p-, d-
aTOMHbIE OpOUTaJIM, OCHOBHOE M BO30YXKAEHHOE COCTOSHUS aroMa, FMOpUAM3aIMsl aTOMHBIX
opOuTanel, WOH, MOJIEKYJia, BaJCHTHOCTb, O3JIEKTPOOTPUIATEIBHOCTh, CTENEHb OKHCICHHS,
XMUMHMYECKasi CBsI3b, MOJIb, MOJIIpHAasE Macca, MOJISIPHBIM OOBEM, YIJIEPOJHBIN CKEJIET,
(GyHKIMOHANIBHAS TpyIIa, pagukai, CTPYKTypHble (GopMyibl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJIETHbIE), M30MEpHUsl CTPYKTypHas M NPOCTPAHCTBEHHas (reoMeTpuyecKkas, ONTHYecKas),
M30MEpbl, TOMOJIOTMYECKUN psAZ, TOMOJIOTH, YIieBOAOPOIbI, KHCIOPOJA- U a30TCOJAECpIKaIlue
OpraHMYEeCKUEe COEIUHEHMS, MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISIPHBIE
COCIMHEHUS; TEOPUH, 3aKOHBI (mepuoaudeckuit 3akoH J[. M. MenneneeBa, Teopusi CTpPOCHHS
oprannueckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHHUSI MacChl BEILECTB, 3aKOH
COXpaHEHUs W TPEBpPANIEHUS DSHEPrUM TIPH XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIeKAllUe B OCHOBE MOHHUMAaHHS
NPUIMHHOCTH ¥ CHCTEMHOCTH XUMHUYECKHX SIBIICHUW; TPEJACTABICHUS O MEXaHH3Max
XUMUYECKUX pPEaKIui, TEPMOIUHAMUYECKMX W KHHETUYECKHX 3aKOHOMEPHOCTSIX HUX
MPOTEKaHUsI, O B3aMMHOM BJIMSIHUM aTOMOB W TPYII aTOMOB B MOJIEKYyJdaX (MHIYKTUBHBINM U
Me3oMepHbIi 3 dekTr, opueHTanTsl | u |l pona); dakromornueckne CBEACHHS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM HCIOJIb30BaHUM BaXKHEUIITUX OPraHUUECKUX BEIIECTB B OBITY
U TPaKTUYECKOM JESTeNbHOCTH 4YeNoBeKa, OOMIMX HAayYHbIX MPHUHIMIAX XUMHUYECKOTO
MMPOM3BOICTBA (HA IPUMEPE MPOU3BOJICTBA METAHOJIA, TEPEPAOOTKH HEPTH);

c(OpMUPOBAHHOCTh YMEHUM: BBISABIIATH XapaKTepHble MPU3HAKU MOHATUH, yCTaHABINBATh
MX B3aMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOLIME TOHATHS IIPU ONMCAHUN COCTaBa, CTPOCHUS U
CBOWCTB OPraHUYECKUX COCTUHECHUII;

c(hOpMUPOBAHHOCTh YMEHUIA:

HCIIOJIb30BATh XUMHUUYECKYIO CUMBOJIMKY JJII COCTABIICHHS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYII OPraHUYECKUX BELIECTB;

COCTaBJATh yPAaBHEHHS XMMHUYECKMX PpPEAKUUA M  PACKPbIBATh MX CYIIHOCTH:
OKHCIIUTEIBHO-BOCCTAHOBUTEIIbHBIX ~ PEAKIMIl MOCPEACTBOM  COCTABJIICHHUS  3JIEKTPOHHOTO
OanmaHca JTHUX peaKIui, peakiuii HMOHHOTO oOMeHa MYTEM COCTaBJICHHMS HX IMOJHBIX H
COKpaII€HHbIX HOHHBIX YPaBHEHU;

M3rOTaBIIMBATh MOJIEIM MOJIEKYJ OPraHMYECKHX BEIIECTB Uil WILIIOCTpAlUU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

chOpMUPOBAHHOCTh YMEHUI: yCTaHABIMBATh MPUHAIIEKHOCTh U3YUEHHBIX OpPraHUYeCKUX
BEIIECTB 10 UX COCTaBY M CTPOCHUIO K ONMpeAeNEHHOMY KIacCy/Tpylie COeIMHEHUH, TaBaTh UM
Ha3BaHus No cucrematnueckoil HomeHkiarype (IUPAC) u npuBoanTh TpUBHATIBHBIE Ha3BaHUS
JUIS  OTAETBHBIX TPEJCTaBUTENEH OpPraHWYecKHMX BEUIECTB (STWJICH, AaleTWieH, TOJYyod,
TJIMLEPUH, DJTUJICHIJINKONb, (eHos, Qopmanpaeru, ameranbAerui, aleToH, MypaBbHHAS
KHCJIOTA, YKCYCHAasl KHUCJOTa, CTEApUHOBAs, OJEMHOBAs, MaJIbMUTHUHOBAas KHUCIOTHI, TJIMLIMH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHUITUH, TUBUHUII, U30TPEH, XJIOPONIPEH, CTUPOI U IPyTHUe);

chOpMUPOBAHHOCTh YMEHHS OMPEACNATh BHUA XUMHUYECKOW CBS3M B OpPraHMYECKHUX
coeMHEHUX (KOBAJICHTHAS U HOHHAS CBSI3b, G- U M-CBS3b, BOJOPOIHAS CBS3b);

c(hOpPMHUPOBAHHOCTh YMEHHSI TPHUMEHATH TOJOXKEHHUS TEOPUU CTPOSHHUS OPraHuYeCKHX
BeniectB A. M. byrnepoBa 1 00bsCHEHHST 3aBUCHUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTpOEHUS;



c(OPMHUPOBAHHOCTh YMEHUH XapakTepU30BaThb COCTaB, CTpPOEHHE, (U3UUYECKUE U
XMMHMUYECKHUE CBOMCTBA TUIIMYHBIX MPEACTABUTENEH pa3IMUYHbIX KJIACCOB OPIraHUYECKUX BELIECTB!
QJIKaHOB, LHUKJIOAJIKAHOB, AJKEHOB, AJIKaJMEHOB, AJKMHOB, apOMaTHYECKUX YIJIEBOJOPOJIOB,
CIHMPTOB, AIBJETUAOB, KETOHOB, KapOOHOBBIX KHCIIOT, NMPOCTBIX M CIOXKHBIX 3(PHUPOB, KUPOB,
HUTPOCOCINHEHUH 1 AMHUHOB, aMHHOKHCIIOT, OETTKOB, YIIIEBOJOB (MOHO-, M- U TIOJIHCAXapUI0B),
WUIIOCTPUPOBATh TEHETHYECKYI0 CBSI3b MEXKIY HHUMU YpPaBHEHUSIMH COOTBETCTBYIOLIUX
XUMUYECKUX PEAKIMH C UCTIOIB30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(OPMHUPOBAHHOCTh yMEHHS TOATBEP)KIATh Ha KOHKPETHBIX TpPUMeEpax Xapakrep
3aBUCHUMOCTU PEAKLIMOHHOW CHOCOOHOCTH OPraHMYECKUX COEAMHEHWH OT KpaTHOCTU U THIIA
KOBAJICHTHOM CBSI3U (G- U M-CBSI31), B3AUMHOTO BJIMSIHUSL aTOMOB U IPYII aTOMOB B MOJIEKYJIax;

C(OPMHUPOBAHHOCTh YMEHHS XapaKTEPH30BaTh HCTOYHUKU YIIIEBOJOPOJHOTO CHIPhS
(HedTb, MpUPOIHBIA Ta3, Yrojb), CIOCOOBl €ro MnepepadOTKH M MPAKTHUECKOE NPUMEHEHUE
MIPOJIyKTOB MepepadOTKH;

c(OpMUPOBAHHOCTh BJAJEHUS CHUCTEMOM 3HAHUI O ECTECTBEHHO-HAy4YHBIX METOJax
MO3HAHUS — HaONIOJIEHUHU, W3MEPEHUHU, MOJEIUPOBAHUM, OHKCIEpPUMEHTE (pealbHOM H
MBICJICHHOM) ¥ YMEHUS IPUMEHSTH 9TH 3HAHUS;

cOpPMUPOBAHHOCTh ~ YMEHHUS MPUMEHATH OCHOBHBIE  OMNEPALUU  MBICIUTEIHHOU
NEeSITeIbHOCTH — aHalIW3 M CHUHTE3, CpaBHEHHE, O0OOLIeHHE, CHCTEeMaTH3alUIO, BBISBICHUE
MIPUYHUHHO-CIIEJICTBEHHBIX CBSA3EH — JJI M3y4eHUs CBOICTB BEIIECTB U XUMUYECKUX PEaKIIHil;

Cc(OPMHUPOBAHHOCTh YMEHHIA: BBISBIISTH B3aMMOCBSI3b XUMUYECKUX 3HAHUH C MOHATHSIMH H
MPEJICTAaBICHUSIMU  JIPYTMX €CTECTBEHHO-HAy4YHBIX MPEIAMETOB [uid 0ojiee OCO3HAHHOIO
MMOHUMAaHMs CYLIHOCTH MaTepHaJbHOTO €JMHCTBA MHpPA, MCIOJIb30BaTh CHUCTEMHbIE 3HAHHS IO
OpraHMYeCcKON XUMUU AJIsl OOBSICHEHHS] M MMPOTHO3UPOBAHUS SIBICHUN, UMEIOIINX €CTECTBEHHO-
Hay4HYIO IpUPOAY;

C(OPMHPOBAHHOCTh YMEHUI: NPOBOJUTH pacu€Thl IO XUMHUYECKUM (opMmynam MU
YPaBHEHMSIM XUMHUYECKUX PEaKIHUi C HCIOIb30BaHHMEM (PU3MYECKUX BEIMYUH (Macca, 00BbEM
ra3oB, KOJIMYECTBO BEILIECTBA), XAPAKTEPU3YIOLIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacu€Thl MO0 HaXOXKJICHUIO XUMHUYECKOH ()OpMyINbI BELIECTBA MO W3BECTHBIM MACCOBBIM JOJISIM
XUMUYECKUX JIEMEHTOB, IPOAYKTaM CrOPaHUs, INIOTHOCTH ra3000pa3HbIX BEILECTB;

Cc(OPMHPOBAHHOCTbh YMEHUH: MPOTHO3MPOBATH, AHAIW3UPOBATh U OLCHUBATH C IMO3ULUI
9KOJIOTUYECKON 0€30IMacHOCTH MOCIEACTBUS OBITOBOM M IPOM3BOJCTBEHHOM JAEATEIHOCTU
YeJoBeKa, CBS3aHHOM C IepepadOTKOM BEUIECTB, WCHOJIb30BATh IOJIYYEHHBbIE 3HAHUSA JUIS
IPUHATHUSA TPAMOTHBIX PElICHUI Mpo0ieM B CUTYyallUsAX, CBA3aHHBIX C XUMHUEH;

C(OPMHUPOBAHHOCTh YMEHUIl: CAMOCTOSITENILHO IUIAHUPOBATh U MPOBOJUTH XUMHMUYECKHM
HKCIEPUMEHT (IIOTy4YE€HHE U U3Yy4eHHE CBOMCTB OPraHUYECKUX BEILECTB, KAUECTBEHHbIE PEAKLIUU
YIJIEBOJAOPOJOB PA3IMYHBIX KJIACCOB UM  KHUCIIOPOJICOJACPXKALIUX OPraHUYECKUX BEIIECTB,
pelieHre HKCIEPUMEHTANbHbIX 33Jad [0 pPaClHO3HABAHHUIO OPraHUYECKUX BEIIEeCTB) C
coOioileHueM MpaBuil  Oe30macHOro  oOpallleHHs C  BeUleCTBaMH U JIaOOPaTOPHBIM
oOopynoBanuemM, (opMyIMpOBaTh Ii€lb MCCIEJOBAHUS, IMPEJICTABIATh B PA3IUYHON (opme
pe3yibTaThl SKCIEPUMEHTA, aHATU3UPOBATh U OLICHUBAThH UX JIOCTOBEPHOCTH;

Cc(OPMHUPOBAHHOCTb YMEHHIA:

coOmoaTh MpaBHiIa HKOJOTHUECKH 11€JIecO00pa3HOro MOBEACHHUS B OBITY M TPYAOBOM
JESTEIBHOCTH B ILEJIAX COXPAHEHHUS CBOErO 3I0pOBbs, OKPY)KAIOIIEH NPHUPOJHON Cpelnpl U
JOCTH)KEHUS €€ YCTOWYMBOTO Pa3BUTHS;

0CO3HaBaTh ONACHOCTh TOKCHYECKOTO JEHCTBHS Ha JKMBBIE OPraHU3MbI OINpPeNesIEHHBIX
OpraHMYecKUX BEIIEeCTB, MOHUMas cMbIca nokaszatens [11K;

aHAJM3UpPOBaTh  11€J€COO00Pa3HOCTh  MPHUMEHEHHsS  OpPraHWYEeCKUX  BEIIeCTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHHUS PUCK-TIOJIB3a;

C(OPMHUPOBAHHOCTh YMEHHU: OCYIIECTBIATH IleJICHANpPAaBICHHBIA IMMOUCK XUMHUYECKOMH
uHpOpMAIMK B PA3IUYHBIX MCTOYHMKAX (HAayyHas W ydyeOHO-HaydHas JUTeparypa, CpelcTBa
MaccoBoil mHpopmanuu, VHTepHET W Jpyrue), KpUTUUYECKH AaHAIU3UPOBATh XHUMUYECKYIO



nHpopMaIHnIo, nepepadarpiBaTh €€ U UCHOJIb30BATh B COOTBETCTBUU C IMOCTABICHHON y4eOHOU
3a1a4uen.

11 KJIACC

[Ipenmetnbie pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHuyecKas XUMHsD
OTPAXKAIOT:

c(OPMHUPOBAHHOCTD MPEJICTABICHHUHA: O MAaTEPUATLHOM €HHCTBE MUPA, 3aKOHOMEPHOCTSIX
U TO3HABAE€MOCTH SIBJICHUM IPUPOJBI, O MECTE M 3HAYECHWU XUMHUU B CHCTEME ECTECTBEHHBIX
HayK U €€ poJii B 00ECIeUeHNUH YCTOWYMBOTO Pa3BUTHS, B PELICHUH MPOOJIEM 3KOJOIMYECKOH,
SHEPreTUYeCKOM W IMUIIEBOW O€30MacHOCTH, B Pa3BUTHUM MEIULUHBI, CO3JAAHUU HOBBIX
MaTepUaJOB,  HOBBIX  HMCTOYHHKOB  DHEPrUM, B  OOCCICYCHHH  PALUOHAIHHOTO
IIPUPO/IOII0JIL30BaHus, B (POPMUPOBAHUN MUPOBO33PEHUS U 00ILIEH KyJIbTYphl UEIOBEKA, a TAKKE
9KOJIOTMYECKH 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOM cpesie;

BJIAJICHUE CHCTEMOW XMMHUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIOJArarolue
MOHATHS — XUMHUYECKUH 3JIEMEHT, aTOM, SIIpO aTOMa, U30TOIIbI, IEKTPOHHAsi 000JI04YKa aToMa, S-
, p-, d-aTomHBIE OpOHMTaNM, OCHOBHOE M BO30YXJIEHHOE COCTOSHUS aToMa, THOpHIM3aLus
aTOMHBIX OpOWTajneil, HOH, MOJIEKYyJla, BaJEHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, CTEHEHb
OKHUCJICHHS, XHMMMUYecKas CBs3b (KOBaJECHTHas, HWOHHAasA, MeTaJsIM4yecKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi PEIIETKa, XUMUYECKas PEaklHs, PacTBOP, IEKTPOJUTHI, HEIIEKTPOJIUTHI,
JNEKTPOJIUTAYECKAsT ~ JUCCOLMAIMA, CTENEeHb JUCCOLMALMM, BOJOPOJHBIM  ITOKAa3aTellb,
OKHUCJIUTEIb, BOCCTAHOBUTEb, TEIUIOBOM 3()(PEKT XMMUUECKON PeaKIHH, CKOPOCTh XUMHUYECKON
peakiuy, XUMHYECKOE€ paBHOBECHE; TEOpPUUM U 3aKOHBI (T€OpUs DIIEKTPOJIUTHYECKOU
qucconuanuu, nepuoauyeckuil 3akoH J[.M. MeHneneeBa, 3aKOH COXpaHEHHUS MAacChl BEHIECTB,
3aKOH COXPAHEHMS M MPEBPALICHUS JSHEPIUU IPH XUMHUYECKHX PEaKIMIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICUCTBYIOIIUX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHUA, JIEKAIIHE B OCHOBE NMOHUMAaHUSA NMPUYMHHOCTH U CHCTEMHOCTH
XUMUYECKUX SIBJICHUW; COBPEMEHHBIC IPEACTABICHUS O CTPOCHMU BEIIECTBA HAa AaTOMHOM,
MOHHO-MOJIEKYJSIPHOM W HAJMOJIEKYJISIPHOM YPOBHAX; MPEACTaBICHUS O MEXaHU3Max
XUMUYECKUX PpPEAaKIUH, TEPMOAUHAMHUYECKMX M KHHETUYECKHX 3aKOHOMEpPHOCTSIX HX
MPOTEKAaHUs, O XHMHYECKOM pAaBHOBECHM, pacTBOpax M  JIUCIEPCHBIX  CHUCTEMaX;
(akTosOoruuecKrue CBeJIeHUsI 0 CBOMCTBAX, COCTaBe, MOJyYCHUH U 0€30IIacCHOM HCHOJIB30BAaHUU
BOKHEHIINX HEOPraHUYECKUX BEIIeCTB B OBITY M MPAKTUUYECKON MAESITEeIbHOCTH YellOBEeKa,
0o0LIMX HAYYHBIX MPUHIUIIAX XUMHUYECKOTO TPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUM: BBIABIIATH XapaKTepHbIe MPU3HAKU MOHATUH, YyCTaHABIMBAThH
MX B3aMMOCBSI3b, MCHOJb30BaTh COOTBETCTBYIOIIME MOHATUS MPU OMNHUCAHMM HEOPTaHWYECKHUX
BEILIECTB U UX IIPEBPALLCHUN;

c(OpMUPOBAHHOCTh YMEHHMSI HCIIOJIb30BATh XUMUYECKYI) CHUMBOJHUKY Uil COCTaBIICHUS
dbopMyn BeIIeCTB M YypaBHEHUN XUMUYECKHX PEaKIHil, CHCTEMaTHYECKyl0 HOMEHKIATypy
(IUPAC) u TpuBHabHbIE HA3BAHHUS OTACIBHBIX BEIICCTB;

c(OpMUPOBAHHOCTh YMEHUS OMPENIEISITh BAJIGHTHOCTD U CTENIEHb OKUCIICHUS XUMHUYECKUX
JJIEMEHTOB B COCIMHEHUSX, BUJ XUMHUYECKOHW CBSI3M (KOBAJIGHTHAs, MOHHAS, METaJUIMYecKas,
BOJIOPOJIHAS ), TUI KPUCTAJUIMYECKOM PEeHIETKH KOHKPETHOTO BEIIEeCTBA;

C(OPMHUPOBAHHOCTh YMEHHSI OOBACHATH 3aBUCUMOCTh CBOMCTB BeELIECTB OT BHJA
XMMUYECKON CBSI3UM M THUNA KPUCTAIMYECKON peméTky, 0OMEHHBIH U JOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pa30BaHuUs KOBAJICHTHOW CBSI3H;

c(OPMHUPOBAHHOCTh YMEHHUH: KiacCHU(UIIMPOBaTh: HEOPraHUMUYECKUE BEIIeCTBAa IO HX
COCTaBy, XUMUYECKHE PEAKIMU IO PA3IUYHBIM IMpHU3HAKaM (YMCIY U COCTaBy pearupyromux
BEIIECTB, TEMJIOBOMY 53((eKTy peakiuu, H3MEHEHUIO CTENeHEeH OKHUCIEHUS 3JIEMEHTOB,
00OpaTUMOCTH, YYacCTHUIO KaTalu3aTopa U JPYTHe); caMOCTOSTENbHO BbIOMpPATh OCHOBAaHUS U
KPUTEPHH JUIs KJIacCU(UKAIIMHN HU3y4aeMbIX BEIIECTB U XUMHUECKUX PEaKIuii;



chOpPMHUPOBAHHOCTh YMEHHS PAacKpbhIBaTh CMBICI Mepuoaudeckoro 3akona JI. W.
MengeneeBa ¥ JIEMOHCTPUPOBAaTH  €r0  CHUCTEMATHU3UPYIOIIYIO, OOBSCHUTECIBHYIO U
MPOTHOCTUYECKYIO (PYHKIIUH;

c(OPMHUPOBAHHOCTh YMEHUH: XapaKTEpU30BaTh AIIEKTPOHHOE CTPOCHHE aTOMOB M HOHOB
XMMHUYECKUX DIIEMEHTOB IIE€pBOro—4eTBEpPTOro mnepuonos Ilepumonmueckon cucremsr JI.H.
MenpneneeBa, UCHOJIBb3ys MOHATHS «IHEPIreTUYECKUE YPOBHMY, «OHEPrETHUYECKHE I10ypPOBHM,
«S-, p-, d-aTroMHBIE OpOUTAIM», «OCHOBHOE W BO30YXKIEHHOEC SHEPreTUYCCKHE COCTOSHUSI
aToMay; OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHUYECKHX JJIEMEHTOB U HX
COeMHEHMH 1o niepuoaaM u rpynnaM llepuonuueckoi cucremsl [. . MenaeneeBa, BaJ€HTHbIE
BO3MOYHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUS UX AJIEKTPOHHBIX 000JI0YEK;

cOpPMHUPOBAHHOCTh yYMEHHWH: XapaKkTepu30BaTh (OMUCHIBATH) OOIMIUE XUMHUYCCKUE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHWUE I'€HETUYECKOM CBS3U
MEK/ly HEOPraHM4YECKUMH BEIIECTBAMH C IIOMOLIBI0 YPABHEHUIN COOTBETCTBYIOINX XUMUYECKUX
peaKuuii;

c(OpPMUPOBAHHOCTh YMEHHUS PACKPBIBaTh CYHIHOCTb: OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuil MoCpeICTBOM COCTaBJIEHHS JIEKTPOHHOIO OanaHca 3THUX PEaKIHi; peakiuil HOHHOTO
oOMeHa MyTéM COCTaBJIEHUS MX IOJHBIX M COKpAIIEHHBIX HOHHBIX YpPaBHEHMH; peaKIHii
TUPOJIN3A; Peakuil KoMIiekcooOpa3oBaHUs (Ha TNpUMeEpe THUIPOKCOKOMIUIEKCOB LUHKAa U
ATIOMUHUS);

cOpMUPOBAHHOCTh yMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH MPOTEKaHUS XUMHYECKHX
peakumii ¢ y4€TOM HMX DSHEPreTHYECKUX XApaKTEPUCTHK, XApaKTep HM3MEHEHHUS CKOPOCTH
XMUMHUYECKON peakiMy B 3aBUCUMOCTH OT Pa3iMYHBIX (PAKTOPOB, a TaKKE XapakTep CMEIlEeHUs
XUMHUYECKOTO PAaBHOBECHUS IOJ] BIUSHUEM BHEIHUX Bo3aeicTBuid (mpuHimn Jle [llarense);

c(OpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMUYECKUE PEaKLMH, JIeKAllle B OCHOBE
MPOMBIIIJIEHHOTO TIOJMYYeHHUs] CEpPHOW KHUCJIOTHI, amMMHakKa, oOIlhe Hay4HbIe MPUHIUIIBI
XMUMHYECKUX TPOU3BOJACTB; LIEJIECOOOPAa3ZHOCTh TNPUMEHEHUS HEOPraHM4YeCKHX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILLIEHUS PUCK-TIOJIb3a;

c(hOopMUPOBAHHOCTD BJIQJICHHS CUCTEMOM 3HAHWIM O METOJIaX HAyYHOTO IMO3HAHUS SBJICHHUMA
NpUpOAbl — HAOMIOJEHHE, HW3MEpEeHHe, MOJEIUPOBAaHUE, OSKCIEPUMEHT (peanbHbli U
MBICJICHHBII), UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, YMEHHs MPUMEHSTh 3TH 3HAHUS MPU
SKCIEPUMEHTAJIbHOM UCCIIEJOBAaHUM BEHIECTB M JUIsI OOBSCHEHUS XUMHYECKHUX SIBICHUH,
MMEIOIINX MECTO B IIPUPOJIE, MPAKTUUECKOH IEATEIIbHOCTH YEI0BEKA U B IOBCEHEBHOM KU3HU;

c(OpMUPOBAHHOCTh YMEHHUS BBISBJIATh B3aUMOCBSA3b XUMHUECKUX 3HAHUN C MOHITUSIMHU U
MPEJICTAaBICHUSIMU  JIPYTMX €CTECTBEHHO-HAy4YHBIX MPEAMETOB [uid OoJjiee OCO3HAHHOIO
ITOHUMAaHHUS MaTEPUAIILHOTO €AMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHS ITPOBOIUTH PACUETHI: C UCIOIH30BAaHUEM MOHATUN «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAsT KOHIIGHTPAIIMs»; Macchl BEIIeCTBa UM 00bEMa rasza
110 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCEe WK 00BEMY OJJHOTO M3 YUACTBYIOIIMX B PEAKIIUU
BEIIECTB; TEIJIOBOrO d(PpeKTa peakiuu; 3HaUeHUs BOJOPOJTHOTO TIOKa3aTeNsl PaCTBOPOB KHUCIOT
U 1Ieoveld ¢ M3BECTHOH CTENEHbI0 IUCCOIMAlMU; Macchl (00bEMa, KOJIMYECTBAa BEIECTBA)
MPOAYKTa pEaKlMM, €ClId OJHO U3 UCXOJHBIX BEILIECTB JIaHO B BHJIE PACTBOPA C ONpPEACIEHHON
MaccoBO#l Joyell pacTBOPEHHOIO BELIECTBA WM JIaHO B M30BITKE (MMEET MPHUMECH); J0JIU
BBIX0/1a MPOJIyKTa PEAKLUHU; 00bEMHBIX OTHOIIECHHUH ra3oB;

C(OPMHUPOBAHHOCTh YMEHUI: CAMOCTOSITENIbHO IUIAHUPOBATh U MPOBOJUTH XUMHUYECKHM
HKCIEPUMEHT (IIPOBEACHUE PEAKIIUNA HOHHOTO OOMEHa, MOITBEPKACHNE KaUeCTBEHHOTO COCTaBa
HEOPraHUYECKUX BEUIECTB, ONIPEACIECHUE CPEbl PpACTBOPOB BEILECTB C MOMOLIBI0O HHIUKATOPOB,
U3yYeHHE BIUSHHUS pa3IM4YHbIX (AKTOPOB Ha CKOPOCTh XHMHYECKON peakiuH, pelIeHHue
AKCIEPUMEHTABHBIX 3a/1a4 1Mo TemaMm «Metamib» U «Hemeramib») ¢ cOONIOIEHUEM TPABUI
0e3omacHoro oOpallleHHsl C BelleCTBaMHU U J1abOpaTOpHBIM 00OpyJIOBaHUEM, (OPMYIHUPOBATH
LeJb HUCCIENOBAaHMSA, TMPEACTaBIATh B pa3IMYHONM (QopMe pe3yabTaTbl OSKCHEPUMEHTA,
AQHAJIM3UPOBATh U OLICHUBAThL UX JOCTOBEPHOCTD;



c(OpPMHUPOBAHHOCTh YMEHUH: COONIONATH MpaBWIIa MOJIb30BAHUS XUMHUYECKOU MOCYION U
nabopaTopHBIM 000PYIOBaHUEM, OOpAIICHHS C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSIMU
[0 BBIMOJIHEHUIO JA0OPATOPHBIX XUMHUUYECKHX OIBITOB, JKOJIOTMYECKH 11eJ1ecO000pa3HOro
MOBEACHUS B OBITY W TPYIOBOH JEATEIHHOCTH B LEISIX COXPAHCHHUS CBOETO 3/I0POBBS,
OKpY)KaloLEed NPUPOJAHOW Cpeabl U JIOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh
OIIACHOCTh TOKCHYECKOIO ACHCTBHS HA >KUBBIC OpPraHW3Mbl OINPEAECIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMbIci nokazaress [IJIK;

c(OPMHUPOBAHHOCTh YMCHHIA: OCYIICCTBIISATH IICJICHANIPABIICHHBI MOWCK XUMHYECKOU
nH(QOpMaMA B Pa3IMYHBIX MCTOYHMKAX (HaydyHas M yd4eOHO-Hay4dHas JUTEpaTypa, CpPEICTBa
MaccoBoi uH(popmarnuu, MuTEpHET M Jpyrue), KpPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYIO
nH(popMaInio, rmepepadaTeiBaTh €€ M MCIOJIH30BaTh B COOTBETCTBUU C TOCTABICHHOW ydeOHOU
3a/1a4uen.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KounuecTBo yacos DJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3je/ioB H TeM K i (uu¢posrIe)
n/n NMPOrpaMmblI Bcero 0; TPOTLHBIC p ;KTquCKHe o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypesl
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHNYeCcKOi XUMHHU
[Ipeamer oprannyeckon . Teo
11 CTI;)oﬂel\I/[mTﬂ o%iaiiiecinitﬁfggHeng IXI M 8 bubmiorexa HOK
: T https://m.eds00.ru/d69df650
byrneposa
Hroro mo pazueny 8
Paspnen 2. Yriesogopoabl
21 [IpenenvHbIE YIIIEBOAOPOIBI — AJKAHBI, 5 bubnuoreka [IOK
' UKJIOAJIKAHBI https://m.edso0.ru/d69df650
29 HenpenenbHbie yrieBoIOPOIbI: aJKEHBI, 14 1 bubnuoreka [JOK
' aJKaJAuEHBI, aJTKHHEI https://m.edso0.ru/d69df650
bu6mmoreka [IOK
2.3 ApoMaTHYECKHE YIIIEBOAOPOIbI (apEHBI) 8 https://m. eds0o.ru/d69df650
24 [IpupoiHbIE UCTOYHUKH YTJIEBOJOPOIOB U 4 bubnuoreka [JOK
' HX mepepadboTKa https://m.eds00.ru/d69df650
bu6mmoreka [JOK
2.5 ["anmoreHnpou3BoIHbIE YIIIEBOIOPOIOB 4 1 https://m. edso.ru/d69df650
Utoro no pazneny 35
Paznea 3. Kuciopojacoaep:kanue oprannieckue coeTuHeHust
bu6mmoreka [JOK
3.1 CrupTei. Dexon 1 1 https://m.edso0.ru/d69df650
KapOoHumnbpHbIE COeTUHEHUS: allbICTUIBI U
3.2 keToHbl. Kap6oHOBbIE KUCIOTHI. ClI0KHBIE 21 1 bubmiorexa LIOK

s¢upsl. XKupsl

https://m.edsoo.ru/d69df650
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bubmuoreka [JOK
33 e o L https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pasnen 4. A3oTcoaepskamme opranndeckne coeJMHEeHust
bu6mmoreka [{OK
4.1 AMUHBI. AMHUHOKHUCIIOTHI. benkn 12 1 2 https://m.eds0o.ru/d69df650
Hroro no pazgeny 12
Pasznea S. BoicokomMoJieKyJIsipHbIe COeAUHEHUS
bubmmoreka [{OK
5.1 BrIicOKOMOIEKYIApHBIE COETMHEHUS 6 1 https://m. edsoo.ru/d69d650
Hroro mo pazueny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6
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11 KVIACC

KosnuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKTI/I‘{CCKI/Ie 06pA30BATEIBHbIE
padoTsI padoThbI pecypesI
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepuoanyueckuii 3aKoH Bu6morexa LIOK
1.1 u [leproanueckas cucTeMa XUMHYECKUX 9 ]
https://m.edsoo.ru/2dd57f24
anemeHToB J[. 1. Menneneera
12 Crpoenue BemiectBa. MHOTOOOpasne 11 1 bubnuorexa [JOK
' BEIIIECTB https://m.edsoo.ru/2dd57f24
bu6moreka [IOK
13 XHMHYECKHE PeaKuu 19 1 3 https://m.edsoo.ru/2dd57f24
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
bu6mmoreka [IOK
2.1 Hemeranmet 31 1 3 https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
2.2 Merauisl 23 1 2 https://m.edsoo.ru/2dd57f24
Hroro mo pazgeny 54
Pa3pen 3. Xumus u ;KU3HL
31 Metoabl II03HAHUS B XUMUH. XUMHUA U 9 bu6mmoreka [JOK
' YKU3Hb https://m.edsoo.ru/2dd57f24
Uroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I1O 102 4 8

I[TPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

KoaudecTBO 4acoB

Kontp | IIpakr
Ne Tema ypoxa OJIbH HYeCcK Jara DJIeKTPOHHBbIE HU(PPOBHIE
n/n Bcero | bIe He H3yYeHUs o0pa3oBaTe/ibHbIE pecypchl
pador | padort
bl bl
|| M e o | Bnsmorea 0K
P P 01.09.2025 | https://m.edso0.ru/3686e6f5
OpPraHWYECKUX COCIMHCHUN
2| (oomommoe n sosbymbnmios corommun) ) Bumiorexa LIOK
A ! 03.09.2025 | https://m.edsoo.ru/Oce6fd4c
BasieHTHBIE BOBMOYKHOCTH aTOMa yriepo/ia
XUMHYecKas CBS3b B OPraHUICCKHX
3 coeMHCHUAX. MexaHu3Mbl 00pa30BaHMs 1 bubmmoreka [IOK
KOBaJICHTHOM CBSI3H, CIOCOOBI pa3pbiBa 04.09.2025 | https://m.edsoo.ru/8d39f5c8
CBsI3EM
4 Teopust cTpoeHUsI OPraHUYECKUX 1 bubnuoreka [JOK
coenunenuii A. M. bytnepoa 08.09.2025 | https://m.edso0.ru/9e595ch8
Bupl nzomepun: cTpyKkTypHas,
5 MPOCTPAHCTBEHHAS. DJIEKTPOHHbBIC 1 bubnuorexa [JOK
3¢ deKThl B MOJIEKYJIaX OPraHuYeCKUX 10.09.2025 | https://m.edsoo.ru/b0e61661
COEIUHEHNN
I1
5| cnerevammacoxa novensarypa (UPAC) | 1 buGunorexa LIOK
M 11.09.2025 | https://m.edsoo.ru/c212dd21
OPraHUYECKUX BEIIECTB
7 Knaccugukanus peakiuii B opraHn4eckoi 1 bubnuorexa [IOK
XUMHUHU 15.09.2025 | https://m.edsoo.ru/ba5706aa
3 Cucremaru3anus 1 0000IICHUE 3HAHUH 110 1 bubmuoreka [JOK
TEME 17.09.2025 | https://m.edsoo.ru/87a37cab
9 AJNKaHBI: TOMOJIOTHYECKHH psiji, oO1as 1 bu6mmoreka [JOK



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
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab

(dhopmMyIa, HOMEHKIIATypa U H30MEpHs, 18.09.2025 | https://m.edsoo.ru/25a14636
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJ

10 du3nvecKrue U XMMUYECKHE CBOMCTBA bu6mmoreka [IOK
QJIKaHOB 22.09.2025 | https://m.edsoo.ru/3137711c

11 Haxosxnenue ankanos B npupoje. CriocoOsbl bubnuotexa [JOK
TOJTyYeHUS U IPUMEHEHHE aJTKaHOB 24.09.2025 | https://m.edsoo.ru/259b0a5b
Huxnoankansl: odmas Gopmyna,

12 HOMEHKJIaTypa U U30MepHUsl, 0COOEHHOCTH bubnuorexa [JOK
CTPOEHUS U XUMHUYECKHUX CBOMCTB, CIIOCOOBI 25.09.2025 | https://m.edsoo.ru/156730d2
TTOJTyYEHUS U IPUMCHEHUE
Pemenne pacy€THBIX 3a/1a4 Ha OTIPEICIICHHE
MOJIEKYIIIPHON (DOPMYITBI OPraHUIECKOTO

13 BEIIECTBA II0 MAaCCOBBIM JIOJIIM aTOMOB bu6moreka [IOK
9JIEMEHTOB, BXOJIAIIMX B €r0 COCTaB. 29.09.2025 | https://m.edsoo.ru/bf84d8eb
CucreMaruzanys 1 0000IIeHrEe 3HAHNUI 110
TeMe
AJIKEHBI: TOMOJIOTHUECKHH psl, oO1as

o | Somm rouenasmpn e B LOK

pocTp p Y 01.10.2025 | https://m.edsoo.ru/273b0ale
CTpyKTypHas U UC-TPaHC-U30MEPHUS
AIIKEHOB

15 dOu3ndecKknue U XMMUYECKHUE CBOMCTBA bubnuoreka [JOK
ankeHoB. [IpaBuno MapkoBHHKOBa 02.10.2025 | https://m.edsoo.ru/21069ccd

16 CriocoObl mosTyueHus: ¥ IpUMEHEHUe bubnuoreka [JOK
AJIKEHOB 06.10.2025 | https://m.edso0.ru/665dc058
I1 6ota Ne 1

17| "Hloyserme amunera n myucme oro BuGiorera LIOK

ol " yi 08.10.2025 | https://m.edsoo.ru/0941eed8
CBONCTB
P N
lp | Lo pesEmmn s a anpereson Bumorea 10K
YA pMy P 09.10.2025 | https://m.edsoo.ru/e9ea9921

BCIICCTBA
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AnKaaueHbl: CONpsHKEHHBIE,

19 M30JIMPOBaHHBIC, KyMYJIUPOBAHHbBIC Bubmaorexa [JOK
’ ' 13.10.2025 | https://m.edsoo.ru/04298c0a
Oco0eHHOCTH AJIEKTPOHHOTO CTPOCHUS
20 XUMHUYECKUE CBOMCTBA COMPSKEHHBIX bubnuotexa [JOK
IIUEHOB 15.10.2025 | https://m.edsoo.ru/e561253d
21 CriocoObI MMoJTydeHHUsT ¥ IPUMEHEHUE bubnuotexa [JOK
aJIKaJIUEHOB 16.10.2025 | https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTUUECKHH psii, oO1as
29 (dhopmyna, HOMEHKIIATypa, 3JEKTPOHHOE U bubnuorexa [JOK
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYII, 20.10.2025 | https://m.edsoo.ru/68b6ccac
(uznyeckue cBoicTBa
23 XUMHYECKHE CBOMCTBA AJIKUHOB bubumorexa LIOK
22.10.2025 | https://m.edsoo.ru/23493a93
24 KauecTBeHHBIE peakiii Ha TPOMHYIO CBSI3b bubmrorexa [JOK
23.10.2025 | https://m.edsoo.ru/7blc48da
o5 CriocoObl MoTy4eHus1 ¥ IPUMEHEHNE bubnuoreka [JOK
aJIKUHOB 05.11.2025 | https://m.edsoo.ru/a6f9alea
26 Pemenue 3aga4: pacy€Thl 0 ypaBHEHHIO bubnuorexa [JOK
XUMUYECKON peaKuu 06.11.2025 | https://m.edsoo.ru/5db8e526
97 CucreMaruzanys 1 00001IeHEe 3HAHUI IO
TEME 10.11.2025
ApeHBI: TOMOJIOTHYECKUI Psifl, 001Ias
28 | Soveaneramos cneme nony Bumorexa 11K
pocTp P Y 12.11.2025 | https://m.edsoo.ru/a92a7094
OeH30J1a ¥ TOJTyoJa, NX GU3UYECKUE
CBOIiCTBa
29 XHWMHUYECKUE CBONCTBA aPEHOB: PEAKIIUU bu6mmoreka [JOK
3aMeIIeHUS 13.11.2025 | https://m.edsoo.ru/ad4alaed
X 7| :
30 | mpcoenmems, oKHCTEHIE rOMOTOTOD Bugmorexa LIOK
’ 17.11.2025 | https://m.edsoo.ru/ad4alaed
OeH301a
31 OCOoOCHHOCTH XUMHUYECKHX CBOHCTB bubmuoreka [{OK



https://m.edsoo.ru/04298c0a
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
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CTHpOIa 19.11.2025 | https://m.edsoo.ru/d5018a54
P N
o | Eomeme e s Busmorsa 101
YAp PMY. p 20.11.2025 | https://m.edsoo.ru/53461a2c
BEIIECTBA
33 CriocoObI MOJTydeHUsT ¥ IPUMEHEHUE bubnuotexa [JOK
apeHoOB 24.11.2025 | https://m.edsoo.ru/6f717d09
34 I'eHeTHyeckas CBSA3b MEXKIY PA3THIHBIMH
KJIaCCaMHM YTJIEBOJIOPOJIOB 26.11.2025
Pacu€tel 0 ypaBHEHUSAM XUMHUYECKUX
35 peaKulim. CucreMarusanus 1 0000I1IeHnE 27 11.2025
3HAHHH 10 TeMe
36 [Ipupoausiii raz. [lomyrasie HeQTsIHBIE
rasbl 01.12.2025
37 KameHnHBI#1 yroJib 1 IpOIyKThI €r0 bubnuoreka [IOK
nepepadoTKu 03.12.2025 | https://m.edsoo.ru/69b3398b
3B | Tomsenermie nporyxron nepepacori Bubmiotexa LIOK
p POAYK pep 04.12.2025 | https://m.edsoo.ru/21f9de78
HetH
39 ['enetnueckas CBs3b MEXIY PA3IUYHBIMU
KJIaCCaMHM YTJIEBOJIOPOJIOB 08.12.2025
o | Seermerpomomm rocoserscn Busmorsa 101
P P > peartt 10.12.2025 | https://m.edsoo.ru/82b4d759
3aMelleHus TajJoreHa
JleiicTBue mienoueit Ha
41 raJIoreHIpou3BoIHbIe. B3anmoeiicTpue 11.12.2025
JIUTaJIOTeHAIKAHOB C MarHUEM U IIMHKOM
42 CucremaTtu3zanus 1 0000IIeHHE 3HAHUN 110 bubnuoreka [JOK
pazneny "YrieBonopoasr" 15.12.2025 | https://m.edsoo.ru/20e89f22
43 KonTponeHas paboTa o teme bubnuorexa [IOK
"YrneBoaoposr" 17.12.2025 | https://m.edsoo.ru/95c9e298
44 [IpenenpHBIE OTHOATOMHBIE CIIUPTHI: bubnmoreka [JOK
TOMOJIOTHYECKUH psif, oOmmas popmyna, 18.12.2025 | https://m.edsoo.ru/df04c5cd



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
https://m.edsoo.ru/82b4d759
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CTPOCHHUE MOJIEKYJ, H30MEpHU,
HOMEHKJIATypa, KIaccu(puKaIus,
(u3HyecKue CBOMCTBA

45 XHUMHUYECKUE CBOMCTBA MPEIETbHBIX bubnuotexa [JOK
0JIHOATOMHBIX CITUPTOB 22.12.2025 | https://m.edsoo.ru/26ee34fe
16 CriocoObI MMoJTydeHHUsT ¥ IPUMEHEHUE bubnuotexa [JOK
0JITHOATOMHBIX CITUPTOB 24.12.2025 | https://m.edsoo.ru/484100000000000
IT :
47 H?%Z)?v([:g Bile;((l))zlggle;fll?gggszzgz;nx " bubmmorexa [JOK
pHi, N 25.12.2025 | https://m.edsoo.ru/c2c788b2
XHUMHYECKHUX CBOMCTB
o | e e Bnsmorea 10K
HCPHH, 29.12.2025 | https://m.edsoo.ru/ee4d84aa
CBOWCTBa
49 CriocoOsI MoTy4eHus! U IPUMEHEHNE bubnuotexa [JOK
MHOTOATOMHBIX COIUPTOB 12.01.2026 | https://m.edsoo.ru/d12e567d
50 ®deHoJT: CTPOSHUE MOJICKYITBI, (PU3UIECKUE bubnuoreka [JOK
cBoiicTBa. TOKCHYHOCTH (peHoIa 14.01.2026 | https://m.edsoo.ru/2ce726f8
N bubnuorexa [JOK
>1 XuMHUCCKHE CBOHCTBA (eHona 15.01.2026 | https://m.edsoo.ru/037ca5f9
52 CriocoObl MOTy4eHHS U IPUMEHEHNE bubnuorexa [JOK
(dhenomna 19.01.2026 | https://m.edsoo.ru/c77ddf4c
S5 | nenepmventam satan o Towe. bu6miorera LIOK
" P " a 21.01.2026 | https://m.edsoo.ru/fdOced09
CrupTsl U peHOIBI
54 CucremaTu3zanus 1 00001IeHre 3HAHUN IO bubnuoreka [JOK
TEME 22.01.2026 | https://m.edsoo.ru/1810ch9b
ANbJIErubl U KETOHBI: JIEKTPOHHOE
55 CTpOeHUE KapOOHUIBLHOM TPYIIIHI; bubnuoreka [JOK
TOMOJIOTHYECKHE Psifibl, 001mas hopmyina, 26.01.2026 | https://m.edsoo.ru/b139beaa
M30MepHs 1 HOMEHKJIaTypa
56 ANbJIETUIbI U KETOHBI: (PU3NYECKHE bu6mmoreka [JOK
CBOMCTBA; peaKIM1 IPUCOECTUHEHUS 28.01.2026 | https://m.edsoo.ru/c887425¢c



https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
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PeaKHI/II/I OKHCJICHHA U KAQUCCTBCHHBIC

bubmuoreka [IOK

S7 peaKIMM aJIbJICTUJOB U KETOHOB 29.01.2026 | https://m.edsoo.ru/a393baa9
58 CriocoObI IMOJTyYeHUs AJTbJICTHIOB U bubnuorexa [JOK
KETOHOB 02.02.2026 | https://m.edsoo.ru/520d1c51
OHOOCHOBHBIE TIpEIE € KapOOHOBbIE
59 KIfCIjIOTI;I :CHCI)(ISG}II]}II)O(I:ITIJ/II I::Iigloeipll)a Hz - Bubmrorexa OK
’ 04.02.2026 | https://m.edsoo.ru/fecOb113
MOJIEKYJT
60 N3omepust 1 HOMEHKIIaTypa KapOOHOBBIX bubnuotexa [JOK
KHCJIOT, UX (PU3UYECKre CBOMCTBA 05.02.2026 | https://m.edsoo.ru/700cc87b
61 XUMHUYECKUE CBOMCTBA MPEIETbHBIX bubmmoreka [{OK
OJTHOOCHOBHBIX KAPOOHOBBIX KHUCIIOT 09.02.2026 | https://m.edsoo.ru/40e6e0e9
Oco0eHHOCTH CBOWCTB MYPaBbUHOM
62 KHCIIOTBI MHoroo6pa3HeyEap6I(/)I§o;Imx bubmorexa LOK
) 11.02.2026 | https://m.edsoo.ru/bb31be71
KHCJIOT
Oco0eHHOCTH CBOICTB: HEMPEAEIbHBIX U
0
63 | miapSomoms, rAPOKCHKAPGOHORHX Bu6miorera LLOK
Fiap > THIAD P 12.02.2026 | https://m.edsoo.ru/83a08773
kucyoT. [IpeacraBuTenu BeICITUX
KapOOHOBBIX KHCIIOT
64 [TonsaTHE O TIPOU3BOAHBIX KAPOOHOBBIX bubnuoreka [[OK
KHUCJIOT 16.02.2026 | https://m.edsoo.ru/0d162d9d
65 CriocoObl MoTy4eHus U IPUMEHEHNE bubnuorexa [JOK
KapOOHOBBIX KHCIOT 18.02.2026 | https://m.edsoo.ru/7c065c9d
o | Commmebur: oot bumorea 101
pMYIa, P 19.02.2026 | https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 du3nYECKUe U XMMUYECKUE CBOMCTBA bubmuoreka [JOK
3¢bupoB 25.02.2026 | https://m.edsoo.ru/ad6b94b2
Pemenne pacu€THbIX 3aa4: MO0 YPaBHEHUIO
68 XMUMHUYECKOHN peakIinu, Ha OTpeIeIeHHe
MOJIEKYISIpHOH (hOpMYIIBI OPraHUYECKOTO 26.02.2026

BCIICCTBA
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[Ipaktudeckas padora Ne 3. Pemenue

69 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME bubmorexa LIOK

" " 02.03.2026 | https://m.edso0.ru/486671fb
KapOonoBbie kucioTsl. CokHbIE d3QHUPBI

70 XKupsr: crpoenne, puznvecKue u bubnuorexa [JOK
XMMHUYECKUE CBOMCTBA (TMAPOJIU3) 04.03.2026 | https://m.edsoo.ru/al9c5b98
Oco0OeHHOCTH CBOWCTB JKHPOB, BuGmorexa LIOK

n CONCPIRAILIHX OCTATKH HENPEACIBHBIX 05.03.2026 | https://m.eds00.ru/b0331922
KUPHBIX KUCIOT. JKuphI B mipupoie T T '
MpbUia Kak COJIM BBICIIAX KapOOHOBBIX BuGmorexa LIOK

72 KHUCJIOT, X Motouiee aercrue. [lonsrue o 11.03.2026 | hitps://m.edsoo.ru/3c566565
cuHTeTHYecKux Moromux cpeacrax (CMC) e " '
I'eneTnveckas CBsI3b YriaeBOJOPOIOB U Bu6morexa LIOK

73 KHCIOPOICOICPIRAIITIX OPTAMHCCIHX 12.03.2026 | https://m.eds00.ru/56790c96
BEIIIECTB T " '

74 Pacu€tel 0 ypaBHEHUSAM XUMHUYECKUX
peakuuit 16.03.2026

75 CucreMaru3anus 1 0000MIeHIE 3HAHUH TT0 bubnuorexa [JOK
TEME 18.03.2026 | https://m.edsoo.ru/f8eaf2eb
OO11ast XxapakTepUCTUKa yrieBOAOB U Bu6morexa LIOK

76 KIaCCHOUKAIMS YTICBOJI0B (MOHO-, - 19.03.2026 | https://m.edsoo.ru/7a9693al
MIOJIMCAXapHIbl)

77 Momnocaxapupl: pU3nUECKHe CBOMCTBA U bubnuorexa [JOK
HaxO0JKJICHUE B IPUPOJIC 23.03.2026 | https://m.edsoo.ru/b4bdda2d

78 [Ipumenenue riroKo3sl, €€ 3HaYCHHUE B bubnuoreka [JOK
JKU3HEJEATEILHOCTH OpraHu3Ma 25.03.2026 | https://m.edsoo.ru/5e61122d
Jlucaxapuipl: caxapo3a, MajibTo3a U BuGmorexa LIOK

7 nakTo3a. HaxoskaeHue B MpHpoze i 26.03.2026 | https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE JFcaxapuIoB
[Tonucaxapuapl: CTpOEHUE MAKPOMOJICKYIL, BuGmorexa [IOK

80 (pu3HHCCKHE M XHMUHECKHE CBOHCTBA, 06.04.2026 | https://m.edsoo.ru/72a04508
MIPUMEHECHHE

81 [TonsiTue 06 UCKYCCTBEHHBIX BOJIOKHAX bubnuoreka [IOK



https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508

08.04.2026 | https://m.eds00.ru/6216e766
o | Homeme o e e e Bunionsa LOK
A /1d MIPOJIYKTa peadl 09.04.2026 | https://m.edsoo.ru/7fde47ef
TEOPETUICCKH BO3MOKHOTO
83 Cucremaru3zanus 1 00001IeHUE 3HAHUI 110 bubnuotexa [JOK
pasueny 13.04.2026 | https://m.edsoo.ru/08d4364c
K
84 "I?;I{SJE)C? HCI))H?:)[ I;ai(;fa E(e) gell\"/I:HI/IIICCKI/Ie bubnmorexa LIOK
poaL " Jleprratit p 15.04.2026 | https://m.edso0.ru/42c6678e
COCAUHCHUSA
A :
s | b, oene Buorra LOK
YIT, OB pMy’Ia, pu, 16.04.2026 | https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U GU3NYECKUE CBOMCTBA
86 XHUMHUYECKUE CBONCTBA aTr(aTHIECKUX bubnuorexa [JOK
aMUHOB 20.04.2026 | https://m.edsoo.ru/1bc5cf80
87 AHWINH: CTpOE€HUE aHWINHA, 0COOEHHOCTH bubnuoreka [IOK
XUMHUYECKUX CBOMCTB aHUJIMHA 22.04.2026 | https://m.edsoo.ru/39cd21f1
88 CriocoObI MoTy4eHust U IPUMEHEHNE bubnuoreka [IOK
anudaTuyecKux aMHMHOB 23.04.2026 | https://m.edsoo.ru/eal38763
A :
80 | movepis, dummiccire croiicraa, BuGiorera LIOK
PH, ) 27.04.2026 | https://m.edsoo.ru/d1773e80
OTtaenbHBIC IPEICTABUTENIH 0-aMUHOKHCIIOT
00 | Guomommceros aaene ammoRIIOT. Bu6miorera LIOK
’ 29.04.2026 | https://m.edsoo.ru/77df705a
CuHTe3 ¥ THIPOJIN3 NENTH OB
91 benku xkak npupoIHbIE TOJTUMEDHI; bubnuoreka [JOK
CTPYKTYpBbI O€JIKOB 30.04.2026 | https://m.edsoo.ru/429e9899
92 XHWMHYECKUE CBOMCTBA OCITKOB Eubmorexa TOK
04.05.2026 | https://m.edsoo.ru/6237306d
A
03 | cocauiemn. Hyxieuonsie kuciots: BuGmorera LIOK
A - BV ) 06.05.2026 | https://m.edsoo.ru/521d1431
COCTaB, CTPOEHHUE U OMOJIOTHYECKasl POIIb
94 [IpakTuueckas pabota Ne 4. Pemenue bubnmnoreka [JOK
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OKCIICPUMCHTAJIbHBIX 3aJ]a4 1O TCMC
"A30TcoepKalue OpraHndecKue
coenuHeHus"

07.05.2026

https://m.edsoo.ru/8e3c02d1

[Ipaktudeckas padora Ne 5. Permenue

95 JKCIIEpUMEHTANIBHBIX 3a/a4 110 TEME 1 bubnuorexa [JOK
"Pacrio3HaBaHye OpraHMYECKUuX 11.05.2026 | https://m.edsoo.ru/bde3fdf6
coeqrueHuin"

K
S ) S — ) Butmorexa LIOK
s1ep " twe op 13.05.2026 | https://m.edsoo.ru/ce561bc7
COCTMHEHUS
OCHOBHBIC TIOHATHS XUMHH

97 BBICOKOMOJIEKYJIIPHBIX COCMHEHUN 1 1 bubnuoreka [JOK
METO/IbI UX CUHTE3a —II0JIUMEPHU3aLIUS U 14.05.2026 | https://m.edsoo.ru/7aa63ebd
TTOJTMKOHJICHCAITHS

98 [Tnactmaccel. YTrnmzarus u nepepadoTka 1 bubnuotexa [JOK
IJIACTUKA 18.05.2026 | https://m.edsoo.ru/82242e0f

99 DJ1lacToOMEphI: HATypaJbHbI CUHTETUYECKUE 1 bubnuoreka [IOK
Kay4dyku. Pe3una 20.05.2026 | https://m.edsoo.ru/246103ec

100 | commenmacene. Hommepm cnemannoro | 1 BuGmnorexa LIOK

' P t 21.05.2026 | https://m.edsoo.ru/5963a601
Ha3HAYCHUS

101 | oxenepmenramin st 1o Teve. ) Bu6miotexa LIOK

" P A " 25.05.2026 | https://m.edsoo.ru/3aebd77a
PacniozHaBaHue miacTMacc M BOJJOKOH
0606
o7 | QoS rersmsnnemoro | B LOK
" P " 25.05.2026 | https://m.edsoo.ru/6a22ble8
BricokomonekynsipHble COeTUHEHUS
OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME 102
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11 KVIACC

KounuecTBO YyacoB DJIeKTPOHHbIE
Ne Mara uudposbie
u/n Tema ypoka Beero Kognpo.m,m,le HpﬁaKanecm/le W3yueHHs oGpazoBaTeIbHbIE
padoThI padoThI pecypest
1 Atom. CocTaB aTOMHBIX SITIED. 1 bubmmoreka [{OK
XUMHWYECKUH dJIeMEHT. M30TombI 02.09.2025 | https://m.edsoo.ru/59c112ee
2 CrpoeHue 3JIeKTPOHHBIX 000JI049eK 1 bubnuorexa [JOK
aTOMOB, KBAHTOBBIE YHCIIA 03.09.2025 | https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus xumMmuaeckux 1 bubmuorexa [JOK
3JIEMEHTOB (S-, p-, d-, f-3meMenThI) 05.09.2025 | https://m.edsoo.ru/61294af9
4 Pacnpenenenne 3nekTpoHOB 1O 1 bubnuoreka [IOK
ATOMHBIM OPOUTAIISIM 09.09.2025 | https://m.edsoo.ru/f5f750fe
5| avomon onemerron » cenomnont . BuGmorexa LIOK
N 10.09.2025 | https://m.eds00.ru/8149e846
BO30YXIEHHOM COCTOSTHUU
6 DNeKTpOHHBIC KOHPUTYpAITUH 1 bubnuoreka [IOK
HMOHOB. DJIEKTPOOTPULIATEIBHOCTh 12.09.2025 | https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
7| oo sremenon 111 | BuGmorexa 1K
o . 16.09.2025 | https://m.edsoo0.ru/16957c01
MenpeneeBa, CBs3b C COBPEMEHHOM
TEOPHUEH CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MCHCHUS
, | e | Busmorsa 101
pasy p 17.09.2025 | https://m.edsoo.ru/f8468927
CJIOHBIX BEIIECTB IO TPYyIIaM U
nepuoam
9 CucreMaru3anus 1 0000IIeHne 1 bu6mmoreka [JOK
3HAHUHU 110 TEME 19.09.2025 | https://m.edsoo.ru/8fad2942
10 Buasl XuMHU4eckoii CBsI3H. 1 bub6mmoreka [JOK



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
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MexaHu3mbl 00pa3oBaHUs 23.09.2025 | https://m.edsoo.ru/5a8072af
KOBAJICHTHOM CBs13U. Bogopoanas
CBsA3b. MeXXMOJIEKYIISIpHBIE
B3aMMOJICHCTBUS
BaneHTHOCTD 1 BaJ€HTHBIE
11 BO3MOYKHOCTH aTOMOB. CBSI3b bu6mmorexa [IOK
AIIEKTPOHHOM CTPYKTYPBI MOJIEKYI C 24.09.2025 | https://m.edsoo.ru/3d2ca093
WX T€OMETPUUYECKUM CTPOCHHEM
[IpencraBneHus 0 KOMIJIEKCHBIX
12 COpe,JII:/IHCHI/ISIXI COCTaB U bubumorexa [IOK
26.09.2025 | https://m.edsoo.ru/8c66b12a
HOMEHKJIaTypa
BemectBa MoJsieKynsipHOTO 1
13 HEMOJIEKYJIIPHOTO CTpOeHUS. THIbI bubnuoreka [IOK
KPUCTAITMYECKUX PEIIETOK U 30.09.2025 | https://m.edsoo.ru/e167635b
CBOICTBA BEIIIECTB
[ToHsiTHE O AMCTIEPCHBIX CUCTEMAX.
14 HpeHCTaBHéHHHe OpKOJ'IJ'IOI/II[HBIX bubunorexa LIOK
01.10.2025 | https://m.edsoo.ru/da2c70e4
pacTBopax
WcTuHHbIE pacTBOPHI: HACHILICHHBIE
15 u HeHaCleEHHLIeppaCTBopI/IIIi/IOCTL. bubnmorexa LIOK
’ 03.10.2025 | https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapatsl
16 CriocoObI BeIpaKEHUS bubnnoreka [JOK
KOHIIEHTPALIMU PACTBOPOB 07.10.2025 | https://m.edsoo.ru/328e653a
Pemenue 3aau ¢ UCoJib30BaHUEM
17 MOHATUH ""MaccoBasi 40JIst bubmuoreka [JOK
pacTBOpPEHHOTO BelecTna', 08.10.2025 | https://m.edsoo.ru/785e0ab4
"MoJIsIpHasi KOHIIEHTpanus"
18 Knaccugukanus 1 HoMeHKIaTypa bubnuorexa [IOK
HEOPraHMYECKNX BEIECTB 10.10.2025 | https://m.edsoo.ru/bf9e108d
19 Cucremaru3zanus u 0000IICHUE bubmuoreka [JOK
3HaHUM MO TeMe 14.10.2025 | https://m.edsoo.ru/8d2c6a3a
20 KoHTponpHas paboTa o Temam bubnnoreka [JOK



https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
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https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
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"Crpoenue atoma. [leproaumueckuii 15.10.2025 | https://m.edsoo.ru/70a60aa4
3akoH U [lepuoanueckas cucrema
XUMUYeCKnX deMeHToB J1. 1.
Menpneneera, "Crpoenue
BemecTBa. MHOTOOOpa3ue BemecTs"”
Krnaccudukanus XuMHYECKUX
peakuuii B HEOPraHU4YECKON 1

21 OpraHUYECKON XUMHH. 3aKOH bubnuorexa [JOK
COXpaHEHUsI MaCChl BEIIECTB; 3aKOH 17.10.2025 | https://m.edsoo.ru/6335cdd2
COXPaHEHUS U TIPEBPAIICHUS
SHEPTUU MPU XUMHUYECKUX PEAKITUIX
TemtoBbie 3 HEKTH XUMUIESCKIX

22 peaxiuii. Te(g(laongI/meCKHe bubmorexa [JOK

21.10.2025 | https://m.edsoo.ru/d1db86da

YpaBHECHHUS
Berarcienus o ypaBHEHUSIM

23 XUMHYECKUX peazﬁnﬁ u bubmiorexa HOK

22.10.2025 | https://m.eds00.ru/87b13954

TEPMOXHUMHYECKUM YPaBHEHUSIM
CKOpOCTh XMMUUYECKOH peakiinu, eé

24 3aBUCHUMOCTD OT Pa3InYHBIX 24.10.2025
¢dakropoB. Katanus u karaauzaTtopbl

o5 I'oMoreHHbie U reTeporeHHbIC
peakun 05.11.2025
IIpaxktuueckas padora Ne 1 mo Teme

26 "é)J'II/ISIHI/Ie pa3ﬂEqulx (dbakTopoB Ha Eubmorexa OK

. " 07.11.2025 | https://m.edsoo.ru/1facaldl

CKOPOCTh XUMUYECKOW PEaKIuu

97 OO6paTtumbie U HEOOpaTUMBbIE bubnnoreka [JOK
peakuuu. XUMMHUYECKOE PABHOBECUE 11.11.2025 | https://m.edsoo.ru/30952f9b
[IpakTrueckas pabota Ne 2 o Teme

28 "Brnusinue pa3nuyHbIX GaKTOPOB HA bubnuoreka [JOK
MOJIOKEHUE XUMUYECKOTO 12.11.2025 | https://m.edsoo.ru/3bf34el7
paBHOBeCHS"

29 DNEKTPOIUTHYECKAs JUCCOLMALIHS. bubnunoreka [JOK
CuubHbIe U cllabble 2JIEKTPOJIUTHI. 14.11.2025 | https://m.edsoo.ru/5f766bdf



https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf

CreneHp IUCCOIUANN

Honnoe npoussenenue Boasl. Cpena

30 BOJIHBIX PacTBOPOB. BomopoaHbIiI Bubmaorexa LJOK
) 18.11.2025 | https://m.edsoo.ru/3966ca89
nokaszarens (pH) pactBopa
r i. P
1 | oo e Fenn, Buorera LOK
p HWe B pactBop 19.11.2025 |  https://m.edsoo.ru/09d5a9bd
AJIEKTPOJIUTOB
I1 0
o | P e o o e Buorra LOK
"p 1 p p 21.11.2025 | https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIUTOB
N B e e B LOK
peaxiuy. 25.11.2025 | https://m.edsoo.ru/56226060
1 BOCCTAHOBUTCIN
34 MeTto/1 31eKTPOHHOTO (3JEKTOHHO- bubnuoreka [IOK
HMOHHOTO) OanaHca 26.11.2025 | https://m.edsoo.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnuoreka [IOK
BEIIECTB 28.11.2025 | https://m.edsoo.ru/93fh97d2
36 Pemenue 3aga4u pa3auvHBIX THIIOB bubnorexa LIOK
02.12.2025 | https://m.edsoo.ru/5a859d16
37 Pemenue 3aga4u pa3auvHBIX THIIOB bubmiorexa HOK
03.12.2025 | https://m.edsoo.ru/5afa265d
38 | st no meme Xotmnete BuGmorexa LIOK
" 05.12.2025 | https://m.edsoo.ru/c161eb85
peaKIuu
39 KounTtponbHas pabora no teme bubnnoreka [JOK
"Xumuueckue peakiuu" 09.12.2025 | https://m.edsoo.ru/a8a0a930
[TonoxeHne HEMETAILIIOB B
IIepuoanueckoii cucreme
40 XUMHUUYECKUX AnemMeHToB Jl. U. bubmuoreka [JOK
MenpeneeBa 1 0COOEHHOCTH 10.12.2025 | https://m.edsoo.ru/8ca2dcad

CTPOCHHA UX aTOMOB. dusznyeckue
CBOMCTBA HEMETAJIJIOB



https://m.edsoo.ru/3966ca89
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AmoTponusi HeMeTauioB (Ha

bubmuoreka [JOK

41 MpUMepe KUCIOPOIa, CEPBI, 12.12.2025 | https://m.edsoo.ru/ef92c91c
docdopa u yriaeposa)
42 Bopopoa: nonydenue, Gpusnueckue bubnuorexa [JOK
Y XUMUYECKHe cBOMCTBaA. [ mapu bl 16.12.2025 | https://m.edsoo.ru/0aa8f613
T :
g | e o s omon Bumarra LOK
YHCTIA, 17.12.2025 | https://m.edsoo.ru/4e223795
XAMHAYECKHE CBOWCTBA
r .B %
14 | wcroporconeprane coemmerns BuGmorexa LIOK
PoZIcoCpKalll a 19.12.2025 | https://m.edsoo.ru/6b3255e6
TraJIOTEHOB
JlaGopaTopHbIE U TPOMBIIIICHHBIE
45 CroCcoObI MOTyYEHHUS TaJOTeHOB. bubmuorexa [JOK
[IpumeHeHue rajJloreHoB U UX 23.12.2025 | https://m.edsoo.ru/6971acad
COeqUHEHNN
IIpa eckast pabota Ne 4.
46 PSHJIZ:{P; BllzcﬁeI;)I/IM;HTaJIBHBIX bubmorexa LIOK
" " 24.12.2025 | https://m.edsoo.ru/8b26fecd
3a1a4 1o teme ""I"anoreHsl
Kucnopon: naboparopusie u
p | Mo oy Bumorera LOK
yi ’ o 26.12.2025 | https://m.edsoo.ru/c8abc36a
xXuMu4deckue csoiictaa. O30H.
[IpuMeHeHne Kucaopoaa U 030Ha
48 OKcupl ¥ IEPOKCUIbI bubmiorexa HOK
30.12.2025 | https://m.edsoo.ru/5c¢8816a0
49 Pemenne 3a1a4 pa3anyHbIX TUIIOB Bubmzorexa LIOK
13.01.2026 | https://m.edsoo.ru/2b6d8b4b
50 | comeotu nonyumton, Guamese BuGmiorexa 110K
. 14.01.2026 | https://m.edsoo.ru/46afael6
XAUMHAYECKUE CBOMCTBA
bu6mmoreka [JOK
51 CepoBonopox, cynbhuzs! 16.01.2026 | https://m.edsoo.ru/7c875999
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Kucnopocoaepixkaiye coeiMHEHUS

bubmuoreka [JOK

52 CCDRL 9 COOGHHOCTH CBOTCTR 20.01.2026 | https://m.edsoo.ru/8cfa2548
CEPHOU KUCIOTHI
[Ipaktuyeckas padora Ne 5.

53 Pemrenne skcnepuMeHTAIBHBIX bubnuorexa [JOK
3amau o teme "Cepa u e 21.01.2026 | https://m.edsoo.ru/Oafb05e4
coeMHEeHUSs"

A3OT: HAXOXKJEHUE B IPUPO/IE,

54 crocoObl MONTyYeHus, PU3NIECKue u bubnuorexa [JOK
XUMHYECKHE CBOMCTBA. AMMHMAK, 23.01.2026 | https://m.edsoo.ru/badd2255
HUTPHJIBI
K

s | Saeaororcospas oo B 10K

o 27.01.2026 | https://m.edsoo.ru/e2965afe
A30THOM KHUCIIOTHI

56 [IpumeHenue a3ora u ero bubnuoreka [IOK
coeMHeHU. A30THbIE y100OpeHus 28.01.2026 | https://m.edso0.ru/129f5059
®dochop: HaxXOXKIEHHE B IPUPOJIE,

57 crocoObI MOJTyYeHus, PU3NIECKue u bubnuorexa [JOK
xuMudeckue cBoictBa. Dochubr u 30.01.2026 | https://m.edsoo.ru/9a6b43ec
dhochun
O

58 ¢§§$ﬁ§c§§§§;§$ne KHCJIOTBI Eubmrorexa TOK

. ' 03.02.2026 | https://m.edsoo.ru/c7a2d429
Comnu hochopHON KUCITOTHI
59| cocmmens docgopmmic. Bumiorera LIOK
. ' P 04.02.2026 | https://m.edsoo.ru/a218070a
ynoopeHus
[IpakTuueckas pabora Ne 6.

60 Pemenue skcnepuMeHTanbHbIX bubnnoreka [JOK
3aa4 no Teme "A3oT u pocdop u ux 06.02.2026 | https://m.edsoo.ru/8175ac3f
coeIMHeHus"

I e o B LOK

p A HUAH 10.02.2026 | https://m.edsoo.ru/1eb19f9e

(1)I/I3I/ILICCKI/IC 1 XUMHWYCCKHEC
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CBOMCTBA, IPUMEHEHUE

Oxkcun yranepona(ll), okcun

62 yraepoaa(lV), yroyipHas kucinora u bubnmorexa LIOK
. ’ 11.02.2026 | https://m.edsoo.ru/dba58adf
e€ conm
63 Pemienue 3a1a4 pa3nuyHbIX THIIOB bubnmorexa LIOK
13.02.2026 | https://m.edsoo.ru/6029b609
K i:
64 | ctocobu nonysera, dusmcckre BuGmorexa LIOK
YREHHA, 17.02.2026 | https://m.edsoo.ru/143558ab
XHUMHYECKHE CBOMCTBA
65 Oxcun kpemuus(1V), kpemaueBas bubnuorexa [JOK
KUCJIOTA, CUITUKATHI 18.02.2026 | https://m.edsoo.ru/3170e7b1
[IpuMeHeHne KpeMHUS U €r0 bubnuoreka [IOK
66 coennuennii. CTeKo, ero 20.02.2026 https://m.edsoo.ru/393cdac0
MOJIy4€HHE, BUJIBI CTEKIIA e https://m.edsoo.ru/5823cefb
67 Pemenue 3aga4u pa3auvHBIX THIIOB bubmrorexa [JOK
24.02.2026 | https://m.edsoo.ru/b624f801
68 CucreMaru3anus 1 0000IeHNE bubmuorexa [JOK
3HaHuil no teme "Hemeraner" 25.02.2026 | https://m.edsoo.ru/6e864db5
69 KonTtponsHas padoTa o teme bubnuoreka [IOK
"Hemerasner" 27.02.2026 | https://m.edsoo.ru/d0484c76
70 AHalu3 pe3yabTaToB KOHTPOJIBHOM bubnnoreka [JOK
paboThl, KOPPEKLIHSI OMHOOK 03.03.2026 | https://m.edsoo.ru/2b7e9510
[TonoxeHue MeTaioB B
[Tepuoauueckoii cucreme
71 XUMHYECKUX DJIEMEHTOB. bubnnoreka [JOK
Oco0eHHOCTH CTPOEHHS 04.03.2026 | https://m.edsoo.ru/9839c16¢
ANIEKTPOHHBIX 000JI0UEK aTOMOB
METaJJIOB
O6mue dpuznyeckue cBOMcTBa
72 MeTaioB. [I[pumenenne meramios B bubmiorexa [IOK
i 06.03.2026 | https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 CmnaBsl MetaiioB. Kopposust bubnnoreka [JOK
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METaJJIOB 10.03.2026 | https://m.edsoo.ru/42b872e3
74 Pemenue 3ana4 pa3auyHbIX TUIOB bubmiorexa LIOK
11.03.2026 | https://m.edsoo.ru/e3de37b6
76| mampmonnii merataon, OGue Bubmotexa LIOK
P - Vot 13.03.2026 | https://m.edsoo.ru/94eb377a
CIIOCOOBI TIOJYYCHHSI METAJUIOB
OO6mrast XxapakTepuCTUKa METAILJIOB
| A-rpynnel [lepuonnyeckoit
P : 1 ’ 17.03.2026 | https://m.edsoo.ru/e12c26b3
(bu3UYecKue U XUMHUYECKUE
CBOMCTBA, MPUMEHEHHUE MTPOCTHIX
BEIIIECTB U UX COCTMHEHUH
OO6mras XxapakTepuCTUKa METALIIOB
IHA-rpynnst [Tepuoauueckoit
;| oo o o B 10K
LI v ’ 18.03.2026 | https://m.edsoo.ru/7c3e49c0
(buznueckue 1 XuMU4ecKue
CBOMCTBa, MPUMEHEHUE MTPOCTHIX
BEILECTB M UX COCMHEHHM
78 JKEcTKOoCTh BOMBI M CIIOCOOBI €& bubnmuoreka [JOK
YCTpaHCHHS 24.03.2026 | https://m.edsoo.ru/c74bfaed
An i: eHue
79| quuscorue n xuscerrne Bu6miorera LIOK
N 25.03.2026 | https://m.edso0.ru/0e79b266
CBOMCTBa, MPUMEHEHHE
AMdoTepHbIe CBOMCTBA OKCHIA U
80 TUIPOKCHU/IA ATTFOMUHUS, bubnunoreka [JOK
TUIPOKCOKOMIIIEKCHI AIFOMUHHUS, UX 27.03.2026 | https://m.edsoo.ru/5d12d318
MIPUMEHEHHE
81 Peurenue 3aaau pa3auyHbIX TUIOB 07.04.2026
82 [IpakTtuyeckas pabora Ne 7. bubnuoreka [IOK
Penrenne skcnepuMeHTAIbHBIX 08.04.2026 | https://m.edsoo.ru/27a4af43
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3a7a4 1o teMe "MeTaibl TIIaBHBIX
noarpynn"

OO61as XxapakTepuCTUKa METAILIIOB
no6ounbIx noarpymi (Bb-rpymm)

bubmmoreka [IOK

83 [Tepuoanueckoii cuctemsl 10.04.2026 | https://m.edso0.ru/610d7431
XUMHYECKUX DJIEMEHTOB
duznueckue €CKHE
84 CBP(I)I‘/’II/::I;BaK)I(/IpOII/\I/IZPII/IMePI“[(; C(I)<I€/II[HH6HHfI bubmorexa [IOK
’ 14.04.2026 | https://m.edsoo.ru/9911bef3
WX IPUMEHEHUE
B i )
s | Dommerne oo o B 10K
P % 15.04.2026 | https://m.edso0.ru/039d69c8
OKHCIIUTEILHBIE CBOMCTBA
dusnyeckre 1 XUMHUYECKHE
86 CBOMCTBA JKeJIe3a U €r0 COEIUHEHUIA. bu6moreka [IOK
[TonydyeHnue u mpuMeHEHNE CIUTABOB 17.04.2026 | https://m.edsoo.ru/1b7f8741
)Kemnesa
oD
87 CBIZI;II’:;Z(;K;IZ PII/I)ZIZI;I ‘CISEKESIGHHﬁ X bubmiorexa LHOK
& & ’ 21.04.2026 | https://m.edsoo.ru/2bc0f954
MIPUMEHCHHE
dusznueckre U XUMHYECKUE
88 CBOMCTBA LIMHKA 1 €T0 COCIMHEHH, bubnmuoreka [JOK
UX IIPUMEHEHUE. 22.04.2026 | https://m.edsoo.ru/b1f2beal
['MAPOKCOKOMILIEKCHI IIMHKA
[IpakTuueckas pabora Ne 8.
89 Pemenue skcnepuMeHTanbHbIX bubnunoreka [JOK
3a1a4 1o TeMe "MeTtasibl HOOOYHBIX 24.04.2026 | https://m.edsoo.ru/a6e352ea
noarpynn"
90 Pemrenue 3aga4 pa3au4HbIX THIIOB Bubmzorexa LIOK
a1 p 28.04.2026 | https://m.edsoo.ru/a8b83d83
1 | Commmemen curesy B LOK
i p 29.04.2026 | https://m.edsoo.ru/e91fe975

"Metaier"
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92 KonTtposneHas paboTa 1o teme 1 bubmuorexa [IOK
"Merabr" 05.05.2026 | https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3ynbTaTOB KOHTPOJIBHOM 1 bub6mmoreka [{OK
paboThI, KOPPEKIIHSI OIIHOOK 06.05.2026 | https://m.edsoo.ru/9ebff2fd
Ponp xuMuu B o0ecrieueHun
94 YCTOMYHBOTO Pa3BUTHUSA 1 bubnuorexa [JOK
yenoBedecTBa. [[oHATHE O HAYYHBIX 08.05.2026 | https://m.edsoo.ru/080felf0
METOJIaX UCCIIENOBAaHMUS BEIIECTB
HayuHble MpUHITUIIBI OpTaHU3aIIH
95 XUMHYECKOTO MPOU3BOJICTBA. 1 bubmmoreka [{OK
[TpombIimeHHBIE CTIOCOOBI 12.05.2026 | https://m.edsoo.ru/2e45a44f
TTOJTyYCHUS] BAKHEHUIIINX BEIIECTB
X
o | Kooy 1 o 0K
PYAIOLICH Cpeil 13.05.2026 | https://m.edsoo.ru/9f11bf51
MOCJEACTBUSA
97 XUMUS U 3JJ0POBBE YEIIOBEKA. 1 bubnuoreka [IOK
JlekapcTBEHHBIE CpeICTBA 15.05.2026 | https://m.edsoo.ru/a6552721
X .P
Hl 19.05.2026 | https://m.edsoo.ru/1f7b5bd2
0e30MMacHOCTH
99 Kocmernueckue u napdroMmepHbie 1 bubnnoreka [JOK
cpenctBa. beiToBast Xumust 19.05.2026 | https://m.edsoo.ru/da42d5a9
X .
100 | Baxueiiune crporrresic 1 ) Bumorexa LIOK
p 20.05.2026 | https://m.eds00.ru/61e69003
KOHCTPYKIIMOHHBIE MaTepUabl
X I .
p p 20.05.2026 | https://m.edsoo.ru/fd39587d
yoopeHus
102 CucreMaru3anus 1 0000IIeHre 1 bu6mmoreka [JOK
3HAHUHU 110 TEME 22.05.2026 | https://m.edsoo.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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MPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBePsIEMOro
TpedOBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa30BaTe/IbHON MPOrpaMMbl CpeHero 001Iero
o0pa3zoBaHus

1

Brnanenue cucreMoi XUMUYECKUX 3HAHHUI, KOTOPask BKJIIOYAET:

1.1

OCHOBOIIOJIATAIOIME MOHATUS (XUMHUYECKHM 3JIEMEHT, aToOM, W30TOIIbI,
ANIEKTPOHHAs 000JI0YKA aToMa, S-, p-, 0-2JIEKTPOHHBIC OPOUTAII ATOMOB,
OCHOBHOE M BO30YXJIEHHOE COCTOSIHUE aToMa, HOH, MOJIEKYJa,
BaJICHTHOCTD, ANIEKTPOOTPHULIATENBHOCTD, CTETECHb OKUCJICHUS,
XMUMHYEcKass CBsI3b (0- U T-CBSI3b, KPATHBIE CBSI3U), TUOpUAM3ALMS
aTOMHBIX oOpOuTaneil, KpucTajuiMueckas pemeéTka, MoJb, MOJISIpHas
Macca, MOJIIpHBIH 00BEM, MOJIApHAas KOHIIEHTpalUs, pacTBOPHI
(MCTUHHBIE, AMCIIEPCHBIE CHUCTEMBI), KPUCTAUIOTHAPATHI, YIIEpOIHbIN
ckener, (yHKIHMOHAJIbHAS TpYIIa, paguKkaid, H30MEpbI, CTPYKTypHas
dbopmyna,  u3oMmepusi  (CTpyKTypHas,  reomeTpuyeckas  (uuc-,
TPaHCU30MEPHS), TOMOJIOTUYECKHI psii, TOMOJOTH, YIJIEBOJIOPOIbI,
KHCIIOPOJ- M a30TCOJEpIKaIINe COETUHEHUS, OMOJOrMYecKd aKTHUBHBIE
BellecTBa (YriaeBObl, KUPbI, OEJIKN), MOHOMEp, MOJIUMEpP, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHBIE COCIMHEHUS, KPEKUHT, PH(GOPMUHT, THTIBI
XUMUYECKUX peakiui (OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC, 9K30- U
SHIOTEPMHUYECKUE, PEAKIIMM HOHHOIO OOMEHA, TOMO- M I'€TE€pPOTrCHHBIE,
oOpaTtuMbie U HEOOpaTUMBIC), PACTBOP, IJIEKTPOIUTHI, HEIJIEKTPOJIUTHI,
UIEKTPOIUTHYECKAs TUCCOLMALNsS, CTENEHb AUCCOLUAINM, OKUCIUTED,
BOCCTAHOBMTENb, DJIEKTPOJIN3, CKOPOCTh XHUMHMUYECKOW peakluy,
XUMHUYECKOE PABHOBECHE)

1.2

TEOpPUU M 3aKOHBI (TEOpPUS XUMHYECKOIO CTPOCHMSI OPraHMYECKUX
BeuiectB A.M. byrnepoBa, Teopus 3JEKTPOIUTUYECKON AMCCOIMAIIH,
[Tepuoguueckuit 3axkon .M. MenueneeBa, 3aK0OH COXpaHEHHS MacChl),
3aKOHOMEPHOCTH, CHMBOJHMYECKHUN SI3bIK XUMHUH, MHUPOBO33PEHUYECKHE
3HAHMS, JIeKAIIe B OCHOBE NMOHMMaHUs MPUYMHHOCTU U CUCTEMHOCTH
XMUMHYECKUX SIBJICHUM, COBPEMEHHBbIE NPEJCTABICHUS O CTPOCHUU
BEI[ECTBA HA AaTOMHOM, MOJICKYJISIPHOM U HAaJIMOJICKYJIIPHOM YPOBHSIX

1.3

IMpCACTAaBJICHUA (¢} MCXaHU3Max XHUMHYCCKHUX peaKHHﬁ,
TCPMOJUHAMHUYCCKUX u KHHCTHYCCKUX 3aKOHOMCPHOCTAX Hux
IMPOTCKAHH, O XUMHYCCKOM PABHOBCCHUH, NTUCIICPCHBIX CUCTCMAX

1.4

(I)aKTOJ'IOl"I/I‘IeCKI/Ie CBCACHHUA O CBOﬁCTBaX, COCTaBC, IIOJTYYCHHUU H
0e30ImacHOM HCIIOJIBb30BaHNH BayKHEHIIIMX HCOPraHUYCCKUX n
OpraHN4Y€CKUX BCUICCTB B 6BITy u HpaKTH‘ICCKOﬁ ACATCIBbHOCTHU
YCJI0BCKa

1.5

oOmiye HaydyHble HMPUHIUIBI XUMHUYECKOTO MPOM3BOJICTBA (Ha mpuUMepe
NPOM3BOJICTBA CEPHOM KHCIOTHI, aMMMaKa, METaHoJa, MepepaboTKH
HeTH)

CdopmupoBaHHOCTH YMEHUH BBHISBISTH:

2.1

XapaKTCPHBIC  TPHU3HAKU U B3aUMOCBA3b  U3YUYCHHBIX HOHﬂTHﬁ,
NPUMCHATL COOTBCTCTBYIOIUC IIOHATUA HPH OIMKMCAHHUU CTPOCHUA U
CBOMCTB HCOPraHNMYCCKUX U OPraHNYCCKUX BCHICCTB U UX npeBpameHHﬁ




2.2

B3aMMOCBSI3b XMMHUYECKUX 3HAHUM C MOHATUSIMU M TIPEICTABICHUSIMHU
JIPYTUX MPEAMETOB JUTsl 00Jiee OCO3HAHHOTO TMOHUMAHUS U OOBSICHEHUS
CYIIIHOCTH MaTE€pUaJIbLHOTO €IMHCTBA MUPA

ChopmMupoBaHHOCTH YMEHHUS UCIIOJIB30BATh:

3.1

HAaUMEHOBAHUS XUMHYECKUX COCIMHEHUH MEXIYHApOJHOIO COKO3a
TEOPETUYECKON M MNPUKIAJHOM XHUMUHA W TPHUBUAJIBHBIE HA3BAHUSA
BEIIECTB, OTHOCAIIMUXCA K M3YYEHHbIM KJIacCaM OpPraHUYeCKUX U
HEOPraHWYECKUX COCTMHEHU

3.2

XHUMUYECKYI0 CHUMBOJIMKY JUIS COCTaBJICHHS (OPMYII HEOPTaHWUYECKHUX
BELIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKpAIIEHHBIX
U CKEJIETHBIX) (POPMYJ OpraHMYECKHUX BEIIECTB

CdopMHpPOBaHHOCTh YMEHHUS KIACCU(DUIIUPOBATH:

4.1

HCOPraHM4CCKUeC BCHICCTBA, CaMOCTOATCIIBHO BI)I6I/IpaTI) OCHOBAaHHUA H
KPUTCPUHN IJIA KJ'IaCCI/I(i)I/IKaHI/II/I N3Yy4ACMbIX XUMHUYCCKUX 0OBEKTOB

4.2

OPraHnv4cCKrUC BCHICCTBA, CaMOCTOATCIBHO BI)I6I/IpaTI) OCHOBAaHHA H
KPUTCPUHN TJIA K.]'IaCCI/I(l)I/IKaHI/II/I HN3Y4aCMbIX XUMHUYCCKUX 0OBEKTOB

4.3

M0 Pa3IMYHBIM TPU3HAKaM (YHUCITy M COCTaBy pearrpyroIluX BeEIIECTB,
TEIIOBOMY  d(PQEKTy peakiu, W3MEHEHUIO CTETMEeHEeH OKUCICHUS
3JIEMEHTOB, 00PaTUMOCTH PEAKILMH, YUaCTHIO KaTajau3aropa)

ChopMHpPOBAaHHOCTh YMEHHUS XapaKTEPU30BaTh DJIEKTPOHHOE CTPOCHHUE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHUHM) W HOHOB
XUMHUYECKUX 3J1eMeHTOB 1 — 4 nepuonoB Ilepuoanueckoii cucrems 1. M.
MenpeneeBa 1 MX BaJ€HTHBIC BO3MOXKHOCTH, HCTIOJB3Ys TIOHATHUS S-, p-,
d-arexTpoHHBIE OPOUTAITH, SHEPTETUYECKHE YPOBHU

ChopmupoBaHHOCTE yMEHUSI OOBICHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMMUYECKHUX DJIEMEHTOB U 00pa3yeMbIX UMHU COEIUHEHHUH IO
MeproJiaM U rpynmam

ChopmMupoBaHHOCTh yMEHHUS COCTAaBJISATh YPaBHEHHMS] XUMHUYECKHX
peakiuil ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

OKHCIINTCIBHO-BOCCTAaHOBHUTCIIBHBIX peaKHI/Iﬁ IMOCPEACTBOM COCTABJICHUA
OJICKTPOHHOI'O OanaHca 3TUX peaKI_[I/Iﬁ

7.2

YpaBHEHUs pEaKIil pa3IuYHbIX THUIIOB; MOJHBIE M COKpAIIEHHbIE
ypaBHEHUS peakuil HOHHOTO 0OMEHa, YYUThIBAs YCIOBUS, IPU KOTOPBIX
9TH peaklUy UAYT 10 KOHIIA

7.3

peakiuil THIpONu3a, peakiuil KOoMIUIeKcooOpa3zoBaHHUs (Ha mpuMepe
TUAPOKCOKOMILIIEKCOB IIMHKA M aJTIOMUHUS)

ChopmupoBaHHOCTH YMEHHUS MOATBEPIKIATH:

8.1

Ha KOHKPCTHBIX IIPpUMEpaxX XapaKTCp 3aBHCHUMOCTU peaKHHOHHOﬁ
CIIOCOOHOCTH OpraHu4eCKux COCOUHEHUU OT KpaTHOCTH HW THIIA
KOBAJICHTHOM CBSI3U (G' 151 T['CBSISI/I), B3aUMHOT'O BJIMSAHUSA aTOMOB U I'DYIIIL
aTOMOB B MOJICKYJIAX, a TaKKE€ OT 0COOCHHOCTEH peajin3ann pa3jIMIHbIX
MCXaHNU3MOB ITPOTCKAHUA peaKHI/Iﬁ

8.2

XApaKTCPHBIC XUMHUUYCCKUC CBOICTBA BEIIIECTB COOTBETCTBYIOLIIUMHU
OKCIICPUMCHTAMHU U 3alTUCAMU ypaBHeHI/Iﬁ XUMHUYCCKUX peaKHI/Iﬁ

C(I)OpMI/IpOBaHHOCTB YMCHHA XapaKTCPHU30BATh COCTAaB U BayKHEUIIIHE
CBOMMCTBA BCIICCTB, IMMPUHAMICKAIIHUX K OHpCI[C.HéHHBIM KilaCCaM H
rpyimnam COCIUHEHUN (HpOCTBIC BCIICCTBA, OKCUbI, THAPOKCHUIDBI, COJIH,




YTJIEBOAOPOIbI, POCThIEC APHUPHI, COUPTHI, (PEHOIbI, alTbACTH b, KETOHBI,
KapOOHOBbIE KHCIIOTBI, CJIOKHBIE 3(QHUPBI, >KUPBI, YIJICBOJbI, AMHHBI,
AMHHOKHUCIIOTHI, OSJIKN)

10

ChopMUpOBaHHOCTH yMEHHSI MPOBOAUTH pACUETBl MO XUMHUYECKUM
dopmMynaM M ypaBHEHHSM XHMHUYECKUX PEAKUUH C HCIIOJIb30BaHHEM
(U3NYECKUX BEITHYUH:

10.1

Macchl (00b€Ma, KOJTMYECTBAa BEUIECTBA) MPOIYKTa PEAKIUU, €CIIA OJTHO
Y3 UCXOJIHBIX BEILIECTB JJAHO B BUJIE PACTBOpA C ONPEACIEHHON MACCOBOM
J10JIel pacTBOPEHHOTO BEIIECTBA MIIM JJAHO B U30bITKE (MMEET IPUMECH)

10.2

MacCOBOM MM 00BEMHOM JIOJIH, BBIXOJIa MTPOAYKTA PEAKIHH

10.3

TETIOBOTO A deKTa peakiuii

10.4

00BEMHEIX OTHOIIICHHUIH T'a30B

10.5

110 HAXOXKJIEHUI0 XUMUYECKON (DOPMYJIbI BEIIECTBA

11

Bianenue cucremoil 3HaHUMK O METOJAX HAY4YHOI'O IO3HAHUS SIBJICHUMI
MIPUPO/IbI, UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX U yMEHUE MPUMEHSTh
9TH 3HAHUS TPU SKCIEPUMEHTAILHOM MCCIEJI0BAaHUU BEIIECTB U JUIA
OOBSCHEHUS XWMHUYECKUX SIBICHUN, HMEIONIMX MECTO B MPUPOJE,
MIPAKTUYECKON JIeSITEIbHOCTH YeJIOBEKA U B MOBCEAHEBHON KU3HU

12

ChopMupOBaHHOCTH YMEHHS TPUMEHSTH (KCIMOJB30BaTh) 3HAHUS O
COCTaB€ W CBOMCTBaxX BEIIECTB JUISI DKCIEPUMEHTAILHON TMPOBEPKHU
TUTIOTE€3 OTHOCHUTEIHHO 3aKOHOMEPHOCTEH TPOTEKAaHUS XHUMHUYECKUX
peakiuii M TNPOTHO3UPOBAHUS BO3MOXKHOCTEH MX OCYILECTBJICHUS;
CUCTEMHBIE XMMUYECKHUE 3HAHUS Ui OOBSICHEHHS U TMPOTHO3MPOBAHUS
SBJICHUM, HMEIOIINX €CTECTBEHHOHAYYHYIO MPUPOIY; JUISl TPUHATHS
IPaMOTHBIX pelIeHU MPoOJIeM B CUTYaIUsX, CBI3aHHBIX C XUMUEH

13

ChopmupoBaHHOCTh yMEHHUS IUIAHUPOBATh M MPOBOIUTH XUMHUYECKUN
SKCIEPUMEHT (TOJydeHHEe W U3YyYeHHE CBOICTB HEOPraHMYECKHUX U
OpraHMYECKHUX BEIIECTB, KAYECTBEHHbIE PEAKIHUU YIJIEBOJOPOJOB
Pa3IUYHBIX KIACCOB M KHUCIIOPOACOAEpKAIIUX OPraHUYECKHX BEIIECTB,
pelieHue AKCIEPUMEHTATBHBIX 3a1a4 o pacro3HaBaHUIO
HEOPraHMYECKUX M OPraHWYECKUX BEIIECTB) C COONIOJIEHHWEM IpaBUIl
Oe3omacHoro  oOpamieHuss C  BewmlecTBaMM U J1a0OPaTOpHBIM
obopynoBanueM; (HopMyIUPOBaATh LIEU UCCIECIOBAHUS; NIPEACTABIATH B
pa3nuuHOil (opMe pe3ynbTaThl AKCIHEPUMEHTa, AaHaJIU3UpPOBATH U
OIICHUBATh UX IOCTOBEPHOCTh

14

ChopMHPOBaHHOCTh YMEHHS OCYIICCTBIIAThH IICJICHAIIPABICHHBINA TTOMCK
XAMHYECKOH HH(DOPMAIMY B PA3THYHBIX HCTOUYHHMKAX (Hay4IHAs U y4eOHO-
Hay4Has JIMTepaTypa, CpeACTBa MacCoOBOM HHpOpMaIUH, ceTh MHTepHeT 1
Jpyrue), KPUTHYECKH aHAIM3MPOBATh XUMHYECKYI HH(OPMAIIHIO,
nepepabaThiBaTh €€ W HCIOJB30BaTh B COOTBETCTBHH C ITOCTaBJICHHOM
y4eOHOI1 3a1aueit

15

ChopMHpPOBaHHOCTh ~ YMEHHUsI INPOTHO3MPOBATh, AHAIM3UPOBATH U
OLIEHMBaTh HHGPOPMALMIO C TO3MLIUH SKOJOrMYEecKOi 0e30macHOCTH
HOCIIEACTBUM OBITOBOM M TNPOM3BOJICTBEHHON AEATETBHOCTH YEJOBEKa,
CBSI3aHHOW C mepepabOTKON BewiecTB; CHOPMHUPOBAHHOCTh YMEHHI
OCO3HaBaTb  OINACHOCTb  BO3ACHCTBUS  HA  JKMBBIE  OpPraHU3MBI
ONpPENEIEHHBIX BEIIECTB, IIOHMMAas CMBICI II0KA3aTels IpenebHOU
JONYCTUMOM KOHIIEHTpAallMM, W TOSCHATh Ha TMpUMepax CIocOObI




YMCHBIICHHA U NPCAOTBpAIICHHUA UX BPCIHOT'O BO3I[€I>10TBHSI Ha OpraHnsm
YCIIOBCKa




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, IPOBEPSAEMBIX HA EI'D
O XuUuMunmn

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUSA

1

TeopeTnuecknue OCHOBBI XUMUU

1.1

Crpoenne BemectBa. CoBpeMeHHass MOJENb CTPOCHHUsi atoMa. Pacmpenenenue
OJICKTPOHOB II0 JSHCPIreTUYCCKUM YPOBHIM. KﬂaCCI/I(bI/IKaIII/Iﬂ XUMHUYCCKUX
aneMeHTOB. OCOOCHHOCTH CTPOCHHSI SHEPreTUUSCKUX YPOBHEH atoMoB (S-, p-, d-
anemMeHToB). OCHOBHOE€ M BO30YXJAEHHOE COCTOSIHHSI aTOMOB. OJIEKTPOHHAas
KOHUTyparus atoma. BajgeHTHbIEC SJIEKTPOHBI

1.2

[lepmognueckas cucrtema xuMmudeckux anemeHtoB JI.MI. Menneneesa.
®usnueckuit cmbica Ilepuoanyeckoro 3akona .M. MenneneeBa. [Ipuunnbl u
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB DJJIEMEHTOB M HMX COCIMHEHUH 10
nepuoJaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB MPOCTHIX
BEIIECTB, BOJOPOJIHBIX COCTMHEHHH, BBICHIUX OKCUJIOB U THJIPOKCHJIOB

1.3

BanenTHOCTh. D1€KTpOOTPUIIATENLHOCTh. CTENEHb OKUCICHUS

1.4

Bunpl xumudeckoil cBsi3u (KOBaJIeHTHasl, IOHHAs, METaJlInyecKasi, BOJIOPOAHAS)
Y MEeXaHU3MBI e€ 00pa3zoBaHus. MeXMOJEKYIIpHbIEe B3auMoAecTBUA. BemecTa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUs. THIBI KPUCTALINYECKUX
peETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THNA KPUCTANIMYECKON PEIIETKU

1.5

Xumuueckass — peakius.  Knaccudukamuss ~— XUMHYECKMX — peakuMii B
HEOPraHUYECKOW M OPraHMYEeCKON XMMUH. 3aKOH COXPAHEHUS MacChl BEIIECTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pPa3JInYHbIX (HaKTOPOB

1.7

Tennossie 3 HEKTH XUMUUYECKUX Peaknii. TepMOXUMHUYECKHE YPaBHECHUSI

1.8

OOpartumbie peakiuu. XHUMHYECKoe paBHOBecwe. DakTopbl, BIUAMOIMIKE Ha
cocTosinre xumuieckoro pasHoBecus. [Ipunmun Jle [llarense

1.9

DnekTponuTruieckas aucconuamnys. CuibHble M ciadbie AeKkTposuThl. Cpena
BOJIHBIX PAcTBOPOB BEIECTB: KHCHas, HEWTpalbHas, IenoyHas. CreneHb
nucconuannu. Peakuuy HOHHOTO 0OMEHa

1.10

I'aaponus coneit. MonHoe npousBenenune Bojbl. Bogopoanslii nmokazarens (pH)
pacTBopa

1.11

CriocoObl BeIpaKeHHUs KOHIIEHTPALMU PAaCTBOPOB: MaccoBasi A0JIS paCTBOPEHHOTO
BEIIECTBA, MOJIApHAs KOHLEHTpauus. HachlllieHHble ¢ HEHACHIIICHHbIE
pacTBOpPBI, pacTBOPUMOCTh. Kpucramnoruapatsl

1.12

OKXHCIIUTEIIFHO-BOCCTAHOBHUTEIIHLHEIC PCaKIuu. IloBeneHue BemniecTB B cpeaax ¢
Pa3HbIM 3HAYCHUCM pH MeTo b1 QJICKTPOHHOI'O Oananca

1.13

DNEKTPOIN3 PACTBOPOB U PACIUIABOB COJICH

OCHOBBI HeOpFaHquCKOﬁ XHUMHHU

2.1

KJ'IaCCI/I(I)I/IKaLII/IH HEOPraHN4YCCKUX COCIUHEHHUH. HOMCHKHaTypa HCOPraHN4YCCKUX
BCIICCTB

2.2

XVWMUYECKUE CBOMCTBA BAKHEUIIMX METAIIOB (HATPHUMA, Kaluid, KaJlbIIHA,
MarHuii, aJllOMHHHUHA, ITUHK, XpOM, >Kele30, MeAb) U MX coeAuHeHuu. OOmue
CHOoCcOOBI MOTYYCHHS] METAIUIOB

2.3

XVMMUYECKUE CBOMCTBA BaKHEUIIMX HEMETAIJIOB (TaJIOTEHOB, CEphbl, a30Ta,
docdopa, yrmepoga W KpeMHHS) M HX  COCOUHEHHWH  (OKCHJIOB,
KHCIIOPOICOAEPIKAIINX KHCIOT, BOJOPOTHBIX COSAMHEHUN )
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I'enetnueckas CBI3b HCOPraHn4€CKUX BCUICCTB, NPUHAMIC)KAINIUX K PA3JIMYHBIM
Kj1accaM

2.5

##H#Par##H nenTudukanus HeopraHMYecKux coeanHennii. KauectBeHHbie
peakuy Ha HEOPraHU4eCKHE BEIECTBA U HOHBI

OCHOBBI OPraHU4YeCKON XUMUH

3.1

OcCHOBHBIE MOJOXKEHUSI TEOPUU XUMHUYECKOIO CTPOEHMSI OpPraHMYECKUX
coenquHeHuit A.M. ByrtnepoBa. YTiepoaHbIi CKeleT OPraHuYecKOW MOJECKYJIBI.
KpaTtHOCTh XMMHYECKOH CBSI3H. S- M P-CB3H. SP3-, SP2-, SP-THOpmAM3anvu
opOuTaneii aToMOB yrJjiepo/ia. 3aBUCUMOCTh CBOWCTB BELIECTB OT XUMHYECKOTO
cTtpoenus MoJieKyll. ['omoutoru. ['omonornuecknii psg. M3omepus u nzoMepsl

3.2

[lonstTve o  ¢yHkumoHanpHOW  rpymnme.  OpueHTanuoHHbIE 3D EKTHI
3aMECTUTENEH

3.3

[IpencraBnenne o kinaccuuKalMu opraHuyeckux BemecTB. Homenkmarypa
OPraHWYEeCKUX COCIUHEHUM (CHUCTEeMaTHYecKas) W TPUBUAIBHBIE Ha3BAHUS
Ba)KHEUIIINX MPEACTABUTENEH KJIACCOB OPraHUYECKUX BEIIECTB

3.4

CBOOOIHOpAIMKAIBHBIA W HMOHHBIM MeXaHW3Mbl peaknuu. [loHsTHe O
Hykseoduie u anekrpoduie. [Ipasuno MapkoBaukoBa. [IpaBusio 3aiiiieBa

3.5

Ankanbl. XMMUYECKHE CBOMCTBA AJKAHOB: TAJIOTEHUPOBAHUE, NETHIPUPOBAHUE,
TEPMUYECKOE pAa3JIOKEHHE, KPEKUHI, Hu3oMepu3anus, ropenue. Ilomydenne
ankanoB. [luxioankanbl. Cremuduka CBOWCTB IMKIOAIKAHOB C  MaJlbIM
pasmepoM nukiia. Peaknuy mpucoeIMHEeHNs U paJUuKaIbHOTO 3aMEIICHMS

3.6

AnkeHpl. XMMHUYECKHE CBOMCTBA: PEAKIMH MPUCOCANMHEHUS (TajJoreHupOBaHUE,
TUAPUPOBAHUE, TUAPOTAJIOT€HUPOBAHUE, TUIpPATAIUsA), TOPEHUs, OKUCICHUS U
nonuMepu3auuu. [IpomblnuieHHble W Ja0OpaTOpHBIE CIOCOOBI  MOJTyYEHUS
QJIKCHOB

3.7

AnkagueHbl. XUMHUYECKHE CBOMCTBA QJKaJUEHOB: PEAKIMU MPUCOCTUHECHUS
(ruppupoBaHHe, TaJIOT€HUPOBAHHUE), TOPEeHUs W TosmMepusanuu. [lomydenne
aJIKaIUEHOB

3.8

AnkuHbl. XMMHYECKHE CBOMCTBA: PEaKIMH MPUCOCAUHEHUS (TaloreHUpOBaHUE,
TUAPUPOBAHUE, TUApATAlUs, TUIPOraIOTEHUPOBAHUE) KaK CIOCO0 MOJydYeHHS
MOJIMMEPOB M JIPYrHX IMOJE3HBIX MPOAYKTOB. Peakuuu 3amenienus. ['openue
alleTUJIeHa KaK UCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHU Il CBAPKU U PE3KU
meTaysioB. [IpumeHenue aneruieHa

3.9

Apenbl. XWMHUYECKHE CBOMCTBa O€H30J1a: peaKkUUH  AIEKTPO(UIBHOTO
3aMelleHus, MpUcoelnHeHusl (TUIpUpPOBaHME, TaloreHupoBaHue). Peakius
ropenusi. OCOOEHHOCTH XMMHYECKUX CBOWCTB Toiiyona. llomyuyenuwe OeH3oa.
Oco0OeHHOCTH XHMHYECKUX CBOMCTB cTuposa. [lonmumepusanus cTHpoia.
CriocoOblI MoJTydyeHus: 1 IPUMEHEHUE apOMaTUYECKUX YTIIEBOA0POJIOB

3.10

CHI/IpTLI. Hpe,[[eJ'ILHLIC OJJHOATOMHBIC  CIIMPTHI. XUMHYECKHE CBOMCTBA:
B3aHMMOJICHCTBHE C HaTpuem KakK CIoco0 YCTaHOBJICHUSA HaJIn4aus
TUAPOKCOT'PYIIIHI, C raJJlorcHoBOA0pOAaMU KakK croco6 MOJIYyUYCHUSA
paCTBOpHTeHeﬁ, BHYTPHU- U MCKMOJICKYJIApHAas ACTUApATAIUA. Peaknus ropcHU.
HonyquI/Ie OTaHOJIa: pCaKUus 6p0)KeHI/I$I TJIFOKO3bI, THUApaTalvd 3STUJICHA.
OTUIICHTIUKOIIb U MIMOCPUH KaK MPEACTABUTCIN NPCACIIbHBIX MHOTOATOMHBIX
CIIMPTOB

3.11

®enon. Xumudeckne CBOHCTBa (eHosna (peakiuu ¢ HaTpueM, THAPOKCHIOM
Hatpusi, Opomom). [Tonyyenne penona

3.12

AJ'IL,Z[GTI/I,Z[LI. XHWMHUYECKHE CBOMCTBA MNPCACIIbHBIX aJIbACTUIAOB: TUAPUPOBAHUC,




KayeCTBEHHbIE PEAKLUUMU Ha KapOOHWIBHYIO Tpymnmy (peakuusi «cepeOpsHOro
3epkanay, B3aumojeiictue ¢ rugpokcugom meau (I1). Ilomydenue npenenbHbIX
QIbJIETUJIOB: OKHCIEHUE CIUPTOB, TUApaTalus aleTWIeHa. ALETOH Kak
IpeACTaBUTENb KeTOHOB. OCOOEHHOCTH PEaKIMK OKUCIICHHS alleTOHA

3.13

KapOonoBbie KHCIOTHI. XHUMHYECKHE CBOMCTBA MPEAEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCTOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MyPaBbUHOM KUCIIOTHI.
[TonyyeHnue mpeAenbHBIX OJAHOOCHOBHBIX KapOOHOBBIX KHUCIOT: OKHCIICHHUE
AJIKaHOB, AJKEHOB, NEPBUYHBIX CIUPTOB, aJbJETUAOB. BpIicmine npeneibHblEe U
HEeTpe/IeNIbHbIE KapOOHOBHBIE KUCIIOTHI

3.14

Cnoxuple »¢upel u kupbl. CrocoObl TONXYYEHHUS CIOXHBIX 3(UPOB.
Obpatumoctb peaknuu stepuduxanuu. I[IpuMmeHeHne CclOXHBIX 3QHUPOB B
MUIIEBOM M mapproMepHON NpOMBIIIIEHHOCTH. JKupbl Kak CIOKHbIE 3(HUpPbI
[JIMLEpUHA W BBICHIMX KapOOHOBBIX KHCIOT. XMMHMUYECKHE CBOWMCTBA >KUPOB:
TUIPUPOBAHUE, OKHUCIEHHE. ['Maponus, WiM OMBUIEHHE, JXUPOB Kak Crocod
MIPOMBIIIJIEHHOTO TOJYY€HHUs COJIeM BBICHIMX KapOOHOBBIX KHMCIOT. MbLIa Kak
COJIM BBICIIUX KAPOOHOBBIX KUCIIOT

3.15

XUMHUYECKUE CBOMCTBAa TJIOKO3BI: pEAKIUH C YYaCTHEM CIHPTOBBIX H
aNbJIETUIHON TPYII U MOJOYHOKHCIOe OpoxkeHue. [IpuMeHeHue TioKo3bl, €€
3Ha4YCHHE B KU3HEACATEIILHOCTH opraHm3Ma. Jlucaxapuipl: caxapos3a, MajabTo3a.
BoccranaBnmBaronie W HEBOCCTaHABIMBAIONIME JAWcaxapuisl. [ maponms
mucaxapunoB. [lomucaxapuapl: kpaxman, TiukoreH. CTpoeHHe MaKpOMOJEKYIT
Kpaxmala, TJIMKOT€HAa W IeJUTIo03bl. du3uueckwe CBOWCTBA KpaxMmala H
LEJUTI0N03bl. XUMHUYECKHE CBOWCTBA Kpaxmania: THIPOJHN3, KauyeCTBEHHas
peakiusi ¢ HOJOM. XHUMUYECKHE CBOMCTBA IIEJUIIOJIO3BI: THIPOJIU3, MOTydyeHUE
a¢upoB 1eTrONO3bl.  [loHsATHE 00 WCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,
aIeTaTHBIN MIEIK)

3.16

AMWHBI. AMUHBI KaK OpraHMYe€CKUE OCHOBAHUS: PEAKIIMU C BOJOMW, KUCIOTaMHU,
peakius TOpEeHHsS. AHWIMH Kak TWPEICTABUTENIb apOMAaTHYECKHMX aMHUHOB.
XWMHYECKHE CBOWMCTBA aHWJIMHA: B3aWMOJCHCTBHE C KHCIOTaMH, OpOMHOM
BOJIOW, okucieHue. [lodydeHne aMWUHOB aJKWJIMPOBAHHUEM aMMHUaKa |
BOCCTAHOBJICHUEM HUTPOIIPOU3BOIHBIX YIIIEBOIOPOJIOB

3.17

AMUHOKHCIIOTBI U OCJNKH. AMHHOKHCIOTHI Kak aM(pOTEpHbIC OpraHHYCCKUE
coenuHeHus. OCHOBHBIE AMUHOKHCIIOTBI, OOpa3yroliue OClKH. XHUMHUYCCKUE
CBOMCTBa OCJIKOB: TMIPOJIH3, JCHATYpallUs, Ka4yeCTBCHHBIC (IIBETHBIC) PCAKIIUU
Ha OeNKu

3.18

CtpoeHue M CTpPyKTypa MOJMMEPOB. 3aBHUCHMOCTh CBOWCTB MOJUMEPOB OT
cTpoeHus: Moyekyin. OCHOBHbIE CIOCOOBI MONYyYEHHUS BBICOKOMOJEKYISPHBIX
COCIMHCHUI: peakIMK TOJIMMEpHU3allii W TOoJUKOHAeHcanuu. Kinaccudukamus
BOJIOKOH

3.19

#H#Par#H# 1 nenTudukanus opraHUuIeCKuX coeTuHeHui. Pemenue
SKCIIEPUMEHTATBHBIX 3a[a4 Ha paclio3HaBaHHWE OPTaHUYECKUX BEIIECTB

3.20

I'eneTnueckas cBs3b MCKAY KIIaCCAMH OPTraHNYCCKUX COCIUHEHUI

XUMHUS U )KU3Hb

4.1

Xumusi B mHOBceAHEeBHOHM »xu3HuU. IlpaBuma Ge3omacHOW pabOTBI € €IKUMH,
TOPIOYMMH U TOKCUYHBIMH BELIECTBAMH, CPEICTBAMU OBITOBOM XMMHHU

4.2

XUMus U 300pOoBbe. XUMUS B MEIULMHE. XUMHS U CEIIbCKOE XO3IMCTBO. XUMUS B
MPOMBIIUIEHHOCTH. XUMHUS U SHEPreTHKa: MPUPOAHBIA U IMOMYTHBIA HePTIHOU
raspl, UX COCTaB U ucnojib3oBanue. CoctaB HePTH U e€ mepepaboTKa (PUPOJAHBIE




HWCTOYHUKH YTIIEBOJIOPOOB)

XuMHUS U IKOJOTHs. XUMHYECKOE 3arps3HCHUE OKPYKAIOLEeW Cpelbl U €ro
nociencteus. Oxpana rumapocdepsl, mouBbl, arMochepsl, GIopsl U ¢GayHbl OT

4.3 XUMUYecKoro 3arps3HeHus. [Ipobiema OTX0J0B M MOOOYHBIX MPOIYKTOB.
AJbTEepHATHUBHBIE UCTOUYHUKH YHEPTUU
OOuue mpencTaBieHHs] O MPOMBIIIJIEHHBIX CHOCO0aX MOJIyYEHUS XUMHYECKHUX
BEUIECTB (HAa IpUMeEpe IPOU3BOJCTBA aMMHaKa, CEpHOM KucioThl). YépHasd u

4.4 nBetHass ~ Metauryprus. CTeKIO0O W CHJIMKATHAasT  MPOMBIILIEHHOCTb.
[IpombiienHass  opranuueckass  xuMusg.  Cplpb€ 1 OpraHU4ecKoin
MIPOMBIITUICHHOCTH

S) Tunel pacy€THBIX 337184

51 Pacuérbl macchl BeiecTBa Uiu 00bEMa ra3oB 10 U3BECTHOMY KOJIMUECTBY
BEII[ECTBA, Macce WM 00BEMY OJTHOTO U3 yJaCTBYIOIIMX B PEAKIIMH BELIECTB

5.2 Pacuérsl TemioBoro 3¢ dexra peaknuu

5.3 Pacuérel 00BEMHBIX OTHOIICHUM Ta30B NMPU XUMHUYECKUX PEAKIIHIX

54 Pacuérsl macchl (00bEMa, KOTMYECTBA BEUIECTBA) IPOYKTOB PEAKIMH, €CIH
OJIHO M3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH )

55 Pacuérsl MmaccoBoit miin 00BEMHOMN OJM BBIXOJIA TPOAYKTA PEAKIIUU OT
TEOPETUYECKH BO3MOKHOTO
Pacuérsl maccel (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTa PEAKIIMH, €CIH OJHO

5.6 W3 BEILIECTB JJAHO B BUJIE pACTBOPA C ONPEICTEHHON MacCOBOM J0JIeH
PacTBOPEHHOTO BEIIECTBA

57 Pacuérsl ¢ ucnonp30BaHNEM MOHATHI «MaccoBast JOJIs», «MOJIIpHAas
KOHLIEHTPALUs», «PAaCTBOPHUMOCTH
Haxoxaenue MosekynsipHoi popMysIbl OpraHM4eCKOTo BEIIECTBA MO €ro

5.8 IJIOTHOCTH U MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIIUX B €r0 COCTaB, UIIH 110

MIPOJIYKTaM CrOpaHust
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OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YYHEHUKA
I"abpuensn O.C., ITonomapes C.1O., OctpoymoB N.I'. Xumus. 10 knacc.
Yrny6nenunsit ypoBeds. M.: [Ipocsenienue, 2024
INabpuensu O.C., Ilonomapes C.1O., OctpoymoB N.I'. Xumus. 11 knacc.
Yrnyonenunsiit ypoBenb. M.: IIpocsenienue, 2024

METOIAUYECKHUE MATEPHUAJIBI UISA YUUTEJA

Xumus (yrayOneHHbI ypoBeHs). Peanuzanus tpedoBanuit ®I'OC cpeanero
o01iero o0pa3oBaHus : METOAMUYECKOE ocodue [uid yuutend / ; Hayd. pea. H. B.
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