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yueOHoro npeamera «XUMMUS yriy0JieHHBI YPOBEHb»

st ooygaromumxest 10-11 kmaccon



MNOSCHUTEJBbHASA 3AIINCKA

PabGouas mporpamMma 1Mo XMMHUHM Ha ypOBHE CPEIHETO OO0IIEero o0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
benepaabHOI obpazoBaTebHON IpOTrpaMMBbl CpeaHero o011ero
oOpazoBanusi(POIl COO), npencraBieHHbix B DenepalibHOM TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeaMera «XHUMHs» B 00pa30oBaTelIbHBIX OpraHu3anusx Poccuiickoit
denepanuy, peamu3yIOIIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOJOXKEHUM «CTpaTerun pa3BUTUS BOcnHUTaHUs B Poccuiickoit
@epnepanuu Ha nepuo 10 2025 rona» (Pacnopsikenue IIpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHST Ha YPOBHE YIUNIYOJIEHHOTO H3y4Y€HHS 3aHMMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3oBaHus ydamuxcs 10-11 xmaccos.
W3yuenune mpeamera, peaimsyeMoe B yclIoBuUsX auddepeHITMpOBaHHOTO,
npoduiabHOro OOy4YeHHUs, MPU3BAHO OOecIeuuTh 001e00pa3oBaTeNbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOIUMYIO IS
ajanTayy UX K ObICTPO MEHSIOIIMMCS YCIOBUSIM U3HHU B COLIMLYME, a TaKkKe IS
MPOJIOJIKEHUS OOyUeHHsS B OpraHu3alusx MpodhecCHOHAIBHOIO O0pa3oBaHUs, B
KOTOPBIX XUMUS SBJISICTCS] OJTHON M3 TPUOPUTETHBIX AUCITUTUINH.

B mporpamme mo XWMHUM Ha3HauYCHHE TpeaMeTa «XUMHS» IOTydaeT
NOAPOOHYI0O  MHTEPHPETAlUI0 B  COOTBETCTBMM C  OCHOBOIOJIArarolMMU
nonoxkenusiMu ®I'OC COO o B3auMOOOYCIIOBJICHHOCTH LIE€NIeH, COJIepKaHuUs,
pe3ynbTaToB OOy4eHHs W TpeOOBaHMM K YpPOBHIO MOATOTOBKH BBITYCKHHUKOB.
CBUIECTENTLCTBOM TOMY SIBJISIFOTCS CJIEIYIONIME BBIMOJTHSEMBIE MPOTPAMMOM 10
XUMHUH (PYHKIHU:

e HH(QOPMALIMOHHO-METOJUYECKAs, peaju3alus KOTOpoh obecreynuBaer
NOJIyYeHUE MPEACTaBICHUSI O IENsIX, COAEep>KaHWU, OOIIeH CcTpaTeruu
00y4eHMs, BOCTUTAHUS U PA3BUTHS 00YUYAIOIIUXCS CPEACTBAMU MPEIMETA,
M3y4aeMOT0 B paMKax KOHKPETHOTO MPOdUIIs;

e OpraHM3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast Ipe1ycMaTpUBaET
onpeeseHre: TPHUHIMIOB CTPYKTYPHUPOBAHUS M TOCJIEA0BATEIbHOCTH
U3y4YeHUs1 y4eOHOro MaTepuaya, KOJIMYECTBEHHBIX W KAYECTBEHHBIX €ro
XapaKTEPUCTHK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH OOpa30BaTENbHBIX OCTHKCHUN OOYJarommxcs B
paMKax HTOrOBOWM arrectaliud B (OpME €AUHOTO0 TOCYIapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma aJig yriyOaE€HHOTO U3YYEHUSI XUMUU:



e YCTAaHaBIMBAET MHBAPMAHTHOE MPEIMETHOE COJEp)KaHHe, 00s3aTeNbHOE
JUIS W3y4eHUsT B paMKaxX OTAENbHBIX mpoduneii, mnpexycMaTpuBacT
pacmpesieieHue M CTPYKTypUpPOBaHHME €ro Mo KjaccaMm, OCHOBHBIM
coJiepKaTelIbHBIM JTUHUSAM/pa3iesiaM Kypca;

e Ja€T IMpUMEPHOE pacmlpeiejieHue y4yeOHOro BpPEMEHHU, PEKOMEHIYeMOTO
JUTSI U3yYCHUSI OTACIBHBIX TEM;

e TpenjaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh H3YYEHHUS y4eOHOTro
MaTepuana ¢ y4€ToM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1eJIe U 3a/lay U3y4YeHHs MpeaMeTa
Ha yrIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmero oOpa3oBaHMs, COACPKATEIBHON XapaKTEPUCTUKU
IUIAaHUPYEMBIX — PE3YJIbTAaTOB OCBOEHHUS OCHOBHOW 00pa3oBaTesibHON
IpOTrpaMMBbl CpeaHero o011ero oOpa3oBaHUs (JIMYHOCTHBIX,
METanpeMETHBIX, NMPEAMETHBIX), a Takke C y4ETOM OCHOBHBIX BHUJOB
yueOHO-MTO3HABATENbHBIX  JACHCTBUI  00ydaromerocss IO OCBOCHHIO
COJIepKaHus IpeaMeTa.

[Io BcemM Ha3BaHHBIM MO3UIMSAM B MpOrpamMMe MO XHUMHUHM TMPEIyCMOTpEHa
PEEMCTBEHHOCTh € OOy4Ye€HHEM XUMHUM Ha YPOBHE OCHOBHOrO OOIIEro
oOpazoBanms. 3a TpenelaMd  YCTAHOBJICHHOM TPOrpaMMON 1O  XUMHUHU
00s13aTeNbHON (MHBApUAHTHON) COCTABIIAIONICH COAEpKaHMsS Y4EOHOTrO MpeaMeTra
«XuMus» OCTaéTcs BO3MOXHOCTh BBIOOpa €ro BapUaTUBHOM COCTaBJISIIOLICH,
KOTOpasi JAOJKHA OMPENEsAThCS B COOTBETCTBUU C HANPABJICHHEM KOHKPETHOIO
npoduss 00yueHus.

B coorBerctBHM ¢ KoHuentyaiabHeiMH mnoJoxeHusmu PI'OC COO o
Ha3HAYCHUH MpPEeIMETOB 0a30BOro W yriayOJIEHHOrO YpOBHEH B CHCTEME
nuddepeHIupoBaHHOTO OOYyYEHHS HAa YPOBHE CpEAHEro oOIero oodpa3oBaHUs
XUMHUSL Ha YpOBHE YINIYOJIEHHOIO U3Yy4YEHHUsI HaNpaBieH Ha peald3aluio
IPEEeMCTBEHHOCTH €  MOCJHEIYIOIMIMM  JTallOM  TOJYYEHUS  XUMHUYECKOIro
oOpa3oBaHMsl B paMKax M3yuyeHUS CIHEIUAIbHBIX €CTeCTBEHHO-HAYUHBIX U
XUMHYECKHUX JUCHUUIUIMH B By3aX U OpraHM3alUsaX CpelHero npodecCHoHaIbHOTO
oOpazoBanusi. B 3Tol cCBsIi3u H3ydeHHE NpeaMeTa «XHUMHS» OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha paclIMpeHue U  yIrIyOJIeHHEe TEOpeTHYEeCKOW U
MPAKTUYECKON MOATOTOBKUA OOYYaIOIMIUXCS, BEIOPABIIMX OMPEeAeIEHHbIN TPO(HIIb
0oOy4YeHHs1, B TOM YHUCIIE C IEPCIEKTUBON MOCIEAYIOLIEr0 MOJIyUYeHUsI XUMHUUECKOTO
00pa3oBaHus B opraHu3alusx npodeccuonaapHoro oopasoanus. Hapsay ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk miIaHUpPyeMbIM pe3yibTaTaM OCBOEHHUS
dbenepanpHOl 00pa3oBaTEIBLHON MPOrpaMMBbI  CpeHero o0OIero oOpa3oBaHUs
U3ydeHHE TMpeaAMeTa «XUMUS» OpPUEHTHPOBAHO TaKKe Ha pelleHue 3aaad



BOCIUTAHMS U COLMAJIBHOTO Pa3BUTHs OOydaroluxcs, Ha (popMUpOBaHUE Y HHUX
OOILIEMHTEIUICKTYaIbHBIX YMEHUN, YMEHUHN palMoOHAIU3alMu Y4eOHOro Tpyla U
000OIIEHHBIX  CMOCOOOB  NIEATENbHOCTH, HMEIOIUX  MEXAUCIUIITMHAPHBIM,
HAJIpPEIMETHBIN XapaKTep.

CocraBnsitomiuMu npeameTa «XUMHUs» Ha YPOBHE YIITyONIEHHOTO H3y4deHHs
ABIIAIOTCS  yriIyOnéHHble Kypcbl — «Opranuueckas Xumus» U «OOmas u
Heopranuueckas xumusi». [lpu onpezaenennu moaxoa0B K 0TOOPY M CTPYKTYpPHOM
OpraHu3allMi COJEPKAHMUS 3THX KYpCOB B IporpamMMme MO XHUMHH 332 OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuuax 0a30BOro M yriryOJaEHHOTO
YPOBHEW U3YUECHUS IIPEIAMETA.

OcHoOBy coaepkaHusi KypcoB «Opranumdeckas xumus» u «OOmas u
HEOpPraHUYeCKass XUMHUS» COCTaBIS€T COBOKYIHOCTh NPEIMETHBIX 3HAHUU U
YMEHUHM, OTHOCSIIUXCSA K 0a30BOMY YPOBHIO M3Yy4EHHS MpeAMeTa. JTa CUCTEeMa
3HaHUN TIOJydyaeT ONpeneNiEHHOE TEOPETUYECKOE JIOMOJHEHHE, I03BOJISIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OoyiblIMii  00BEM  (PAKTOIOTHUECKOTO
maTepuana. Tak, Ha yriayOJI€HHOM YpOBHE H3Y4YeHHs IMpeaMmera oOecredyeHa
BO3MOXKHOCTh 3HAUUTENIBHOTO YBEJIMUYEHUS O00bEMAa 3HAHUH O XUMHUYECKHX
3JeMEHTaxX W CBOMCTBaX MX COCIMHEHHMH Ha OCHOBE PACUIMPEHUs] U yriayOJaeHus
MPEACTABICHU O CTPOCHUHM BEIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTSX
IPOTEKaHUsl PEAKINM, pacCCMAaTPUBAEMBIX C TOUKH 3PEHUSI XUMHUYECKONW KUHETUKU
U TepMOJAWHAMUKU. WM3ydyeHue mnepuoandeckoro 3akoHa u Ilepuomnueckoit
CUCTEeMBl ~ XMMHYECKHX  DJIEMEHTOB  OasupyeTrcs  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPECTABICHUSAX O CTPOCHUU aTomMa. XHUMHUYECKas CBS3b
OOBSACHSIETCS C TOYKU 3PCHUS DHEPTETHUSCKUX U3MEHEHHI TIpu €€ 00pa30BaHUU U
pa3pylIeHnH, a TakKe C TOYKHU 3pEHHUs MEeXaHU3MOB e€ oOpazoBanus. M3yueHnue
TUIIOB ~ peakuud  JomojHseTcss  (GopMHpOBaHHMEM  MpeAcCTaBiIeHUM 00
ANEKTPOXUMUYECKUX TPOIECCaX M AIEKTPOJIU3E PACIUIABOB M PACTBOPOB BEIIECTB.
B kxypce opraHmveckoll XMMHUHU MPU PACCMOTPEHUU PEAKIMOHHOW CIIOCOOHOCTH
COCIMHEHHM yaeNsIeTcsi 0c000e BHUMAaHKE BOIPOcaM 00 3JIEKTPOHHBIX 3 deKTax,
0 B3aUMHOM BJIUSTHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiui.

Ocoboe 3HayeHWe UMEET TO, YTO Ha COJCpPKAHUE KYpPCOB XHMHHU
yrayOaE€HHOTO YPOBHS U3YUYEHUS ISl KJIACCOB onpeaeaeéHHOro npodusis (r1aBHbIM
o0pa3oM Ha HX CTPYKTYpy M XapakTep JOMOJHEHUM K oOmiell cucreme
IpeIMETHBIX 3HAHUIT) OKa3bIBAIOT BIMSHUE CMEXKHBIE MpenMeTsl. Tak, Hanmpumep,
B COJEpKaHUM IpeaMeTa JJs KJIacCOB XUMHUKO-(PU3NYeckoro mpoduius 0osbiioe
3HaueHUe OyIyT UMETh DJIEMEHTHl Y4eOHOTO Marepuaia mo oomie xumun. [Ipu
U3YYCHUU TIpeAMETa B JIaHHOM Cllydae akKIeHT OyJIeT cJelaH Ha OOIHOCTH
METOJ/IOB MO3HAaHMS, OOUTHOCTh 3aKOHOB U TEOPUW B XUMHUU U B (PU3HKE: aTOMHO-
MOJIEKYJIsSIpHasi Teopust (MOJEeKyJsipHas Teopusi B (DU3HMKE), 3aKOHBI COXPAaHEHHUS



MacCbl M DHEPIHUM, 3aKOHBI TEPMOJMHAMUKH, JJIEKTPOIN3A, IMPEACTABICHUS O
CTPOEHUU BEILIECTB U APYTOE€.

B TO xe BpeMs B coAepKaHUM IpeaMeTa I KJIACCOB  XMMHKO-
ounosiorudeckoro nmpoduist 6OJIbIINNA yASIbHBIN BeC OyJIeT MMETh OpraHuyecKas
xumus. B aTOM cilydae mpenocTaBisieTcss  BO3MOXKHOCTb sl Oosee
O0OCTOSITEIFHOTO ~ PAaCCMOTPEHMsSI XMMHYECKOW OpraHu3alud  KIETKH  Kak
OMOJIOTMUECKON CHUCTEMBI, B COCTaB KOTOpPOl BXOIAT, K MpUMEpPY, TaKue
CTPYKTYpPHBIE KOMITOHEHTBI, KaK JIMNUJbI, OEJKH, YIJIEBOJbI, HYKJICHHOBBIC
KUCJIOTB U Apyrue. [Ipu 3TOM 3HaHHS O COCTaBE M CBOWCTBAX NpPEACTaBUTEIIEH
OCHOBHBIX KJIaCCOB OPIraHMYECKMX BEILIECTB CIYXKaT OCHOBOW JUI H3y4YEHUs
CYILITHOCTHU MPOLECCOB (POTOCUHTE3A, JbIXaHUs, MUIIEBAPECHUS.

B mmane ¢QopmupoBaHuS OCHOB HAay4HOTO MHPOBO33PEHHS, OCBOCHHS
oOLIeHaYYHBIX METOZOB IMO3HAHUS U ONbITA IPAKTHYECKOTO NPUMEHEHHNS HayYHbIX
3HAHUW H3ydeHHE INpeaMeTa «XuMUs» Ha yriayOJI€HHOM ypOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBA3SIX C Y4YEOHBIMH MpEeAMETaMH, BXOISIIMMHU B COCTaB
npeaMeTHbIX obOnactedt «EcTecTBeHHO-Hay4yHble MpeaMeThl», «MaTtemaruka u
uHbopMaTuka» 1 «Pycckuil sI3bIK U TUTEpATypay.

ITpu wn3ydenun ydeOHOro mnpeamera «XUMHS» Ha YIIIyOJIEHHOM YPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHero oomiero oOpa3zoBaHus (Ha 0a30BOM
YpOBHE), 3a7aueii MepBOCTENICHHON 3HAYUMOCTH SIBIISIETCS (POPMHUPOBAHUE OCHOB
HAyKM XHMHUU Kak oOO0JacTH COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUYECKON
JEATEIbHOCTH Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYpBI. Pemenne
TOM 3aJaud Ha YrayOlnEHHOM YpOBHE M3y4YEHHUs IIpeIMeTa IpearoJiaract
peanu3alumio TaKuX LEJEr, Kak:

e (opMupoBaHHE TPEACTABICHUI: O MaTepUAIbHOM €JMHCTBE MHPA,
3aKOHOMEPHOCTAX U MIO3HABAEMOCTH SIBIIEHUWA IIPUPOJIBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylled ponu B 00ecledeHUH
YCTOMYMBOIO  pa3BUTHsI  YEJIOBEUECTBA: B  PEUIEHMH  IpoOJem
HKOJIOTUYECKOM, SJHEPTeTUYECKON M MUIIEBONH 0€30MacHOCTH, B Pa3BUTHUU
MEJIMLIMHBI, CO3JaHUN HOBBIX MAaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPIUH, B
o0ecreyeHny PalruoOHABHOTO MPHUPOAONOIB30BaHusA, B (HOPMUPOBAHUU
MHUPOBO33pEHUSI U OOIIEH KyJBTYypbl UEIOBEKA, & TAKXKE SKOJIOIMUECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOM CpENE;

e OCBOCHME CHUCTEMBl 3HAaHHW, JIEKAIIMX B OCHOBE XWMHMYECKOH
COCTaBIISOLIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (yHIaMEHTaIbHbBIX
IIOHATUM, 3aKOHOB M TEOPUM XHWMHH, COBPEMEHHBIX IPEACTABICHUM O
CTPOCHHM BEIIECTBA HAa pas3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIPHOM, O  TEPMOAMHAMMYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX MPOTEKAaHUsS XMMHUYECKUX PEaKUHH, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JAUCTIEPCHBIX CUCTEMAX, 00 00IuX
HAaYYHBIX [TPUHIUIIAX XUMUYECKOTO MMPOU3BOJICTBA;

dbopmupoBaHue y O0yJaroIIIXCs OCO3HAHHOTO MTOHUMaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHMHUYECKMX 3HAHUU 11 OOBACHEHUS
KJIFOYEBBIX HMJIEH W MpoO0JeM COBPEMEHHOM XUMHH, IS OOBSICHEHUS W
IIPOTHO3UPOBAHUS SIBIICHUW, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOLY;
TPaMOTHOTO pelieHus MpoOJieM, CBI3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUS,
aHaJIN3a U OLIEHKH C MO3UIMI DKOJOTUYECKON 0€30aCHOCTH MOCIEICTBUI
OBITOBOM U TPOU3BOJACTBEHHOW JEATECIIBHOCTH YEJIOBEKA, CBS3aHHOU C
XUMHUYECKUM  TPOU3BOACTBOM, HCIIOJIb30BaHMEM H  MepepaboTKoiM
BCIIICCTB;

yrayOneHne  TPEACTABICHWM O  HAay4YHBIX  METOJax  TO3HAHUA,
HEOOXOJMMBIX [IJII TPHOOPETeHHs] YMEHHH OPUEHTHUPOBATHCS B MHpPE
BEIIECTB MU OOBACHEHHUS XHMHUYCCKHX SBJICHUM, HMCIOIIMX MECTO B
MPUPOJE, B MPAKTUUECKON NEATEIBHOCTH U ITOBCEAHEBHON KU3HU.

B mnnaHe peanuzanuu MEepBOOYEPEAHBIX BOCIUTATENBHBIX M PAa3BUBAIOLIUX
GYHKIHNA TETOCTHON CHCTEMBI CPETHEro OOIero o0pa3oBaHUS MPH W3YYECHUU
npeaMera «XuUMHUsD» Ha  yrIyOJIE€HHOM  YpPOBHE OCOOYH0  aKTyallbHOCTb
pUOOPETAIOT TAKKUE LIETH U 3a7a41, KaK:

BOCMIUTAaHWE YOEXKIEHHOCTH B TIO3HABACMOCTH SIBJICHUN TIPHUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHYECKUX U
MPUKIIAJIHBIX HUCCIEIOBAaHUM B XUMHH, (POpMHpPOBAHHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHTAaHWIO  HAa  OCHOBE  YCBOECHUSA
00IICYCTIOBEUECCKHX LICHHOCTEH;

pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB, HHTEIUICKTYaIbHBIX U TBOPUYECKHUX
CIOCOOHOCTEN O0O0ydaronuxcsi, (GOpMHUPOBaHHWE Yy HHUX CO3HATEIHLHOIO
OTHOIIIEHUSI K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCTIEIITHOM MPO(ECCHOHATBLHON U O0IIECTBEHHOU ACSTEIHHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO W TIOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMUpOBaHHE YMEHHMH M HABBIKOB Pa3yMHOTO IPHUPOJOIOIL30BaAHUS,
pPa3BUTHE DKOJIOTHYECKOU KYJIbTYpPbI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
MIOJIC3HOM DKOJOTHYECKOM JICATEIbHOCTH.

OO111ee YMCII0 YacoB, MPEAYCMOTPEHHBIX JJIs1 U3YYEHUS] XUMHUH HA YTIyOJIEHHOM
YpOBHE CpeaHero obdimiero odpazoBaHus, coctaBiser 204 yacos: B 10 kmacce —
102 gaca (3 yaca B Heneno), B 11 kitacce — 102 yaca (3 gaca B Hefienio).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKONH XMMMH.

[Ipeamer W 3Ha4YeHUME OpPraHUYECKOM  XWUMHH, IPEIACTABICHUE O
MHOT000pa3uy OPraHu4eCKUX COETUHEHUI.

ONEeKTPOHHOE CTPOEHHE aToMa YIiepoia: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMA. BaneHTHble BO3MOXKHOCTH aToMa yriaepoaa. XHMMHUYECKas CBA3b B
OpraHMYECKUX COEOUHEHMSX. Tumbel TruUOpUAM3alUMU  aTOMHBIX — opOuTanen
yriaepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIGHTHOU CBSI3M (OOMEHHBIN M JOHOPHO-
aKuenTopHbld). Tumbl TepeKkphIBaHUS aTOMHBIX OpOUTallel, G- U T-CBS3U.
OnunapHasi, [BOMHAs U TpoiHas cBA3b. CIOCOOBI pa3pbiBa CBsI3€d B MOJIEKYJIax
oprannueckux BemiecTB. [loHsiTue o cBOOOOHOM panukane, Hykiaeoduie u
aneKTpoduIe.

Teopus cTpoeHMsi oOpraHudyeckux coeauHennii A.M. byrtinepoBa u
COBPEMEHHBIE MTPEACTABICHUS O CTPYKTYpE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOEHUS
OPraHMYECKUX COCAMHEHUUA. MOJeKyIspHble U CTPYKTYpHbIE  (POPMYJIBL.
CtpykTypHble (QOpMyJbl pPA3IUYHBIX BHUJAOB: DPa3BEPHYyTas, COKpallEHHasd,
ckenmetHasd. M3omepusa. Bunabl u3oMepuu: CTpyKTypHas, IPOCTPAaHCTBEHHAS.
OnexTpoHHbIE 3(P(HEKTH B MOJIEKYJIaX OPTaHUYECKUX COCAMHEHUN (MHIyKTUBHBIN
U Me30MEepHBIN 3 HEKTHI).

[IpencraBinenne o kinaccupukanuum opraHndeckux BemiecTB. [lonstue o
(¢yHKIMOHanbHOU rpynmne. ['omonorus. I'omonoruueckue psaael. CucremMarndyeckas
HOMeHKIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OTZEJIBHBIX ITPEICTABUTEIICH.

OcoOeHHocTH U KiIacCU(PHKAIMSA OpPraHUYECKUuX peakuuid. OKUCAUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMY B OPTaHUYECKON XUMUMU.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YECHHUS BEIIECTB M HX IPEBpaIICHUI:
O3HaKOMJIEHHE ¢ 0Opa3llaMH OpraHMYECKMX BEIECTB M MaTepuajaMM Ha HX
OCHOBE, ONBITHI II0 MNPEBPALICHUIO OPraHUYECKHX BEIIECTB IIPU HAIPEBaHUU
(mnaBieHue, OOyrIMBaHHE W TOPEHHUE), KOHCTPYHUPOBAHUE MOJENEH MOJEKYI
OpPraHUYECKUX BELIECTB.

YraeBoaopoasnl.

Anxanbl. 'oMmonornyeckuil psj ankaHoB, o0mas (GopMmyna, HOMEHKIIAaTypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYI AJKAHOB, Sp°-
ruOpuan3aiys aTOMHBIX opOuTaneil yriaepoaa, 6-cBsi3b. PU3NYECKUE CBOWMCTBA
QJIKAHOB.



XHWMHUYECKHE CBOMCTBA QJIKAHOB: PEAKIMM 3aMELICHUSA, W30MEpPU3aLNH,
JNErHIpUPOBaHUs, UKIU3ALMY, TUPOJIN3a, KPEKUHTra, ropeHus. [Ipeacrasienue o
MEXaHU3ME PEaKIUN PaJUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE aJIKAHOB.

[Muknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzoMmepusi. Oco0eHHOCTH
CTPOCHHS M XUMHYECKHX CBOMCTB MajblX (IIUKJIONpPOIAH, IUKIOOyTaH) U
OOBIUHBIX (IIUKJIOTIEHTAH, IIUKJIOTeKCaH) IHUKI0aIKaHOB. CrnocoObl MOJydYeHUs U
MIPUMEHEHHUE UKIIOAJIKAHOB.

Ankenbl. ['oMosioruueckuil psii aakeHoB, odmias (popmyiia, HOMEHKIATYypa.
DIEKTPOHHOE ¥ INPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ —AIIKEHOB,  Sp°-
rudpuan3aiys aTOMHBIX opOuTajneil yriepona, 6- U m-cBi3U. CTPyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3HYECKHE CBOWCTBA AJIKEHOB.
XHWMUYECKUE CBOWCTBA: PEAKUUU IPUCOCIUHEHUS, 3aMELIEHUSA B O-ITOJOKECHHE
IPU JBOWHOW CBSI3M, MOJUMEpHU3aluu MU OKucieHus. [IpaBuno MapkoBHHMKOBA.
KauecTBeHHbIEC peaklMK Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOMYyUYEHUS! U IPUMEHEHHE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsiKEHHbIE, N30JIMPOBAHHEIE,
Kymynuposaruvle). OCOOEHHOCTH ANEKTPOHHOTO CTPOCHUS U XUMUYECKHUX CBOMCTB
CONpsKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. Ilonumepuzanus
conpsuKEHHBIX TUeHOB. CrocoObl MOTy4YeHHs U TPUMEHEHNE aJIKaIueHOB.

Anxunsl. 'oMonorudeckuil psii alkuHOB, 001mas Gopmyia, HOMEHKIATypa U
M30MeEpHS. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKUHOB, Sp-
ruOpuau3aiys aTOMHBIX opOuTaneil yriepona. @u3nyeckue CBOMCTBA aJIKHUHOB.
XWUMUYECKHE  CBOMCTBA:  pEAKUMHM  [PUCOCOUHEHMS,  IUMEPU3ALMM U
TpUMEPHU3aLNHU, OKUCICHHS. KHCIIOTHRIE CBOMCTBA AIKMHOB, UMEIOIINX KOHLEBYIO
TpOHHYIO CBs3b. KauecTBeHHBIE peakluu Ha TPOIHYIO cBs3b. CIIOCOOBI MOTyYEeHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaThdecKkue YrieBoJOpoabl (apeHsbl). ['oMoIOrMuYecKuil psi apeHOB,
oOmras Gpopmysa, HOMEHKIATYpa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJIEKYJbl OcH30Ma. (DU3NYECKHe CBOWCTBA apEHOB. XUMHUYECKUE
cBOiicTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIIMK 3aMellIeHUsl B OEH30IbHOM KOJIbIIE U
YTJIEBOJOPOJAHOM pPaAUKAJIe, PEAKUUH NPUCOEAUHEHHUS, OKHCIECHHE T'OMOJIOTOB
oenzona. IlpenacraBieHre 00 OpPUEHTUPYIOIIEM JICMCTBUM 3aMECTUTEICH B
OCH30JIbHOM KOJIbLIE Ha MpUMepe aJKWIbHBIX pPAJUKaJIOB, KapOOKCHUIHHOMH,
TUAPOKCHIIBHOM, aMHUHO- W HUTPOTPYMIbI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupodia. [lomumepusanusa ctupona. CrocoObl NOIyYeHUS U
IIPUMEHEHUE apOMATUYECKHUX YTIJIEBOJIOPOJIOB.

[Ipuponnsiii Ta3. [lonmyTHeie HedTaHBIC Ta3bl. HedTh u €€ nmpoucxoxaeHue.
KameHHbI# yroas U mpoAyKThl ero nepepadotku. Croco0Osl nepepadboTku HedTu:



NEPETOHKA, KPEKUHT (TEPMHUYECKHM, KaTaTUTHYECKHUil), PUPOPMUHT, MUPOIIU3.
[TpoxykTsl nepepaboTKu HEPTH, UX MPUMEHEHUE B MPOMBIIUIEHHOCTH U B OBITY.

['eHeTnyeckas CBS3b MEXKAY Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DNEKTPOHHOE CTPOECHUE TaJOTE€HIIPOU3BOJHBIX YIJIEBOJIOPOAOB. Peakuun
3aMEILIEHUs] TaJlof€éHa Ha THAPOKCOrpyIIy, HUTPOIpyNIy, LIUAHOTPYIILY,
amMuHorpynmy. JleiicTBue Ha TaJOreHNPOM3BOAHBIE BOJHOIO U CIHUPTOBOIO
pactBopa wwENound. B3auMoOaelCcTBHE NUTAIIOTCHAIKAHOB C MAarHue€M M IIUHKOM.
[TonsiTue 0 METAJITIOOPraHUYECKUX COECTUHEHMSIX. Hcnonp3oBanue
TaJIOTEHIIPONU3BOIHBIX  YIJIEBOAOPOJOB B OBITY, TEXHUKE U TIIPpU CHUHTE3E
OpraHMYECKUX BEIIECTB.

OKClepUMEHTANIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M WX MpPEBpalleHU:
u3ydeHue (PU3MUECKUX CBOMCTB YIi€BOJAOPOIOB (PAaCTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJOpOAOB pa3INYHbIX KiIaccoB (0OecuBEYMBAHUE OPOMHON WM
MOJIHOM BOJBI, pacTBOpa IME€pMaHIraHaTa Kajus, B3aUMOJACHWCTBHUE alETHIIEHA C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOE OOHapyKEeHUE
yriaepoja M BOJOpPOJAa B OPraHMYECKUX BEILIECTBAX, IOIY4YCHHE OSTUICHA WU
U3y4EHUE €ro CBOMCTB, O3HaKomiieHHEe ¢ Kosutekuusmu «Hedte» u «Yromby, ¢
oOpa3uaMu IUIACTMAcC, KaydyyKOB M pPE3UHBI, MOJEIMPOBAHUE MOJEKYJI
YIJI€BOJIOPOAOB U TAJIOTEHIPOU3BOAHBIX YIJIEBOJAOPOIOB.

Kucsiopoacoaep:xaiye oprannyeckue coeinHeHN .

[Ipenensuble omHOoaTOMHbIE CcHUPTHL. CTpoeHHE MOJIeKyn (Ha MpuUMeEpe
MeTaHOoJla W JTaHoyia). ['omosorudeckuit psa, oOmas Qopmyrna, H30Mepus,
HOMEHKJIaTypa U Kilaccuukanmuss. Dusnueckue CBONCTBA  MPEIENIbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOaOponHBIE CBS3UM MEXIYy MOJIEKYJIaMH CIIUPTOB.
XUMUYECKUE CBOMCTBA: pEaKUMU 3aMELEHUs, JACTUApATaIlliH, OKUCICHHUS,
B3aMMOJICHCTBHE C  OpPraHMYECKUMHU U  HEOPTaHWYECKUMH  KHCIOTaMHU.
KauecTBeHHas peakiys Ha OHOATOMHBIE CITUPTHI. JlelicTBHe 3TaHOIa U METaHOIa
Ha opraHu3M uejoBeka. CrocoObl NOJYy4YEHUS U TPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Tpocteie a¢dupsl, HOMEeHKIaTYpa U n3oMmepus. OCoOOEHHOCTH (HU3UIECKUX U
XUMHUYECKUX CBOWCTB.

MHoroaromHubie CHUPTHl — STUJIEHIJIMKOAb W IinuepuH. Pusnueckue u
XMMHYECKHE CBOMCTBA: PEaKLUU 3aMELICHMs], B3aUMOJICHCTBUE C OPraHUYECKUMHU
U HEOPraHMYECKHMHU KHCIOTaMH, KaueCTBEHHAs pEakiusi Ha MHOTOaTOMHBIE
cnupthl. [IpencraBneHne o MexaHu3Me peakiuil HyKJICOPHIBHOTO 3aMEIICHUS.
HleiictBue Ha opraHu3m denoBeka. C(CrnocoObl NOMy4YEeHUS U [PUMEHEHHE
MHOTOaTOMHBIX CIIMPTOB.

®enon. CrpoeHHE MOJIEKYNbl, B3aUMHOE BIUSHUE TUAPOKCOTPYIIBI HU
OeHzonpHOrO siapa. dusmueckue cBoicTBa (PeHosa. OCOOEHHOCTH XHUMHUYECKHUX



cBoiicTB (enona. KauectBennsie peaknuu Ha ¢(eHos. TOKCHYHOCTH (eHona.
Crioco6b1 mosrydenust v mpuMenenne perona. GenondopmanbaeruaHas cModa.

KapOoHWIbHBIE COETMHEHMS — aTIbAETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpymIibl. ['oMonorndyeckue psijapl ajlbJIETHAOB M KETOHOB, 00Ias
dbopmyna, uzoMepuss U HOMeEHKJaTypa. Du3HUEeCKUE CBOWCTBA allbJIETUAOB U
KETOHOB. XMMHMYECKME CBOMCTBAa  aJbJETHIOB W  KETOHOB:  PEaKUUH
npucoeauHenns. OKHCIIEHHE albJeru0B, KAUECTBEHHBIE PEAKIIUHA HA aJIbJICTUIBI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE abJeTUI0B U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNibHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCHOT. M3oMepus u HoMeHkiatypa. Ousndeckue CBONCTBA
OJIHOOCHOBHBIX IMpeNeIbHBIX KapOOHOBBIX KHUCIOT. BOAOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMHi KapOOHOBBIX KHCIOT. XMMUYECKHUE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peakuus STepUPUKALNKU, PEAKIUU C YYACTUEM YIJIEBOJOPOJHOTO pajuKaia.
OcoOEHHOCTH CBOMCTB MYypaBbHHOM KHUCJIOTHI. [loHSATHE O MPOU3BOAHBIX
KapOOHOBBIX KHUCIOT — CIOXHBIX 3(pupax. MHOrooOpasue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMCTB HEMPENENbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHCIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHUKApOOHOBBIX KHCIHOT. IlpencraButenu BhICIINX
KapOOHOBBIX KHUCJIOT: CTEapUHOBas, MaJbMUTHUHOBAs, OJICUHOBASA, JUHOJEBAS,
NuHONeH08as KUcaoThl. CriocoObl MOTyYeHUs U TPUMEHEHNE KapOOHOBBIX KUCIOT.

Crnoxusie >¢upsl. ['omonoruueckuit psig, oOumias QGopmysa, HU30MEpHUs U
HOMEHKJIaTypa. PHU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCIOU H
LIEJIOYHOU Cpelie.

Kupsi. Ctpoenue, puzndeckue 1 XMMUYECKHUE CBOMCTBA KUPOB: TUIPOJIU3 B
KHUCIION U 11enoyHoi cpene. OCoOOEHHOCTH CBOMCTB JKUPOB, COAEPKALIUX OCTATKU
HEMpPEeIETbHBIX JKUPHBIX KUCIOT. JKUphl B Ipupo/Ie.

MBpI14 KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, X MOIOIIEE JICHCTBHE.

O61mas xapakrepuctuka yriaeBoaoB. Kinaccudukaius yrieBogoB (MOHO-, Tu-
U rnojucaxapuiibl). MoHocaxapuabl: TIIIOKO3a, (GpyKTo3a, rajgakrosa, pubosa,
ne3okcupr0o3a. @U3NYECKUe CBOMCTBA M HaXOXAEHUE B mpupone. PoToCHUHTES.
XUMHUYECKHE CBOWCTBA IIFOKO3bI: PEAKIIUN C YYACTUEM CIIUPTOBBIX U AJIbAETUIHON
IpYIIl, CIHPTOBOE W MOJIOYHOKHCIOE OpokeHue. lIpuMeHeHue TIIIoKO3bl, €€
3HAYEHUE B KU3HEICATEIBHOCTH OpraHu3ma. J(ucaxapuapl: caxapo3a, MajgbT03a U
JakTo3a. BoccTaHaBnMBaOMIME U HEBOCCTAHABIMBAOIINE aucaxapuabl. ['uaponus
nucaxapusioB. Haxoxnenue B npupoze u npumeHenue. [lonucaxapuasl: kpaxman,
NIMKOTEH M 1eiunoio3a. CTpoeHue MakKpOMOJEKYJl Kpaxmalla, TIJIMKOTeHa W
HEeJUTI0103bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUIK0JIO03bl. XHUMHYECKHE
CBOMCTBa Kpaxmaya: TMIpOJIu3, KaueCTBEHHAs] peakiusi ¢ HOJ0M. XUMHYECKUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIU3, MOdydyeHue 3(pupoB newttonao3sl. [lonsarue o0
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, allETATHBIN MIENK).



OKCIepUMEHTAIbHbIE METOJIbl HM3Yy4YE€HUsI BEUIECTB M HUX MPEBpAICHUMN:
PacTBOPUMOCTH PA3JIMYHBIX CIUPTOB B BOJIE, B3aUMOJICVICTBUE ITAHOJIA C HATPUEM,
OKHCJIEHHE 3TUJIOBOTO CHUPTA B AJIBAECTUJ HA PACKAJIEHHOW MENHOM IMPOBOJIOKE,
OKHUCJIEHUE STUJIOBOrO CHUPTA AUXPOMATOM Kajiusi (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), KAYECTBEHHbIE PEAKIMM Ha aibJeruibl (C TUIPOKCHUIAOM
muammuncepeopa(l) u  rumpokcuaom  menu(Il)), peaknus raWIepuHa ¢
ruapokcuiom Menu(ll), xumMuyeckue CBOICTBA pPacTBOpa YKCYCHOW KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bl ¢ Tuapokcuaom menu(Il), BzanmoneiicTBue
KpaxMaJila ¢ MOJIOM, PEUICHUE JKCIIEPUMEHTANBHBIX 3a/1a4 10 TeMaM «CHupThl U
dbenomnwly, «KapOoHoBbIe KUCIOTHI. C10XHBIE YPUPHD.

A3oTcoaep:xaliue OpraHu4ecKue cCoeJUHEeHH .

AMWHBI — OpraHUYECKUE MPOM3BOJHBIE amMmMuaka. Kiaccudukanus aMuHOB:
anudaTUyecKkue W apoMaTHYECKHe; TIEepBUYHBIEC, BTOPUYHBIE M TPETUYHBIC.
Crpoenuie moliekys, oOmas (popmyina, n3oMepus, HOMEHKIATypa U (HU3NUYECKUE
CBOIcTBa. XUMHUYECKOE CBOMCTBA anu(aTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBHAE NEPBUYHBIX AMUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuiaMMOHHS.

AHWIMH — TIPEACTAaBUTENb AaMUHOB apoMarhyeckoro psaa. CrpoeHue
aHwiIMHa. B3auMHOe BiIMsiHUE TPy aTOMOB B MOJIeKyJie aHuiauHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KadecTBeHHBIC peakiuyi Ha aHWIMH. CrocoObl
MOJIy4eHUSI ¥ TpuMeHeHue amudarudeckux amuHOB. [lonmydeHue aHunmmHA U3
HUTPOOEH301a.

AmuHokucioTel. HoMeHnknatypa u uzomepus. OTAeIbHbIE PEICTABUTENH O
AMUHOKHUCJOT: TJIMUWH, anaHuH. @Du3nueckue CBOWCTBA AMUHOKHCIIOT.
XYWMHYECKHE CBOWCTBA AaMHHOKHCIOT Kak aM(pOTEPHBIX  OPTaHHUYECKHUX
COCIMHECHHM, PpEeaKIUsl TMOJMKOHJACHCAINK, OO0pa30BaHWE TMENTHIHONW CBSI3U.
buosornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 ¥ TUAPOJIU3 MENTUIOB.

benku kak npupoaHsle nonumepsl. llepBuuHasi, BTOpUYHAs M TPETUYHAS
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OCIKOB: THUIPOIU3, ICHATYypaIlus,
KaueCTBCHHBIC PEAKIINU HA OCIIKH.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYECHHUS BEUIECTB W HMX NPEBpAICHUN:
pacTBopeHre OENKOB B BOJIE, JeHATypalusi OCJKOB NpHU HAarpeBaHUU, I[BETHHIC
peakuuu Ha O€JIKM, peIIeHWe SKCHEPUMEHTAIbHBIX 3aJa4 [0 TeMaMm
«A30TcoaepKaliue OPTraHUYECKue COEJIUHECHUS u «Pacrno3naBanue
OPTaHUYECKUX COCAUHEHUI.

BbicokoMoOJIeKYJISIPHBbIE COeIMHEHMS.

OCHOBHBIE TOHSTUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHDb MOJMMEPU3ALINN, CPEIHSS MOJEKYISIpHAs



macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJISPHBIX COCAMHEHUN —
MOJIMMEPHU3AITUS ¥ TIOJTUKOHICHCAITHS.

[Tomumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIICH, TOJUIIPOITHAJIEH,
NOJIUBUHWIXJIOPU, MOJUCTUPOI, MOJIUMETHIMETAKPWIAT, MOJUKapOOHATHI,
nojudTUICHTEpedTanaT). Y TUIU3alus 1 nepepadoTka MmiacTyKa.

DnacTomepsl: HATypaJbHBII Kay4yK, CUHTETUYECKUE Kay4qyKu
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonoxkHa: HaTypanbHbIe (XJIOMOK, MIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTEeTUYECKHUE (KalpoH U JIaBCaH).

[Tonumepsl CIEIUATBHOTO Ha3HAYCHUS (TeduioH, KeBJIap,
AJIEKTPOIIPOBOIAIINE TTOJIUMEPHI, OMOpa3iaraeMple OJIUMEPHI).

DKCIepUMEHTAIbHBIE METOIbl HM3YYCHHS BEIIECTB W WX MPEBpAICHUI:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKoB, pEIIeHHE OHKCIEPUMEHTANbHBIX 3amad 1o TeMme «Pacno3naBaHue
IUIACTMACC U BOJIOKOH.

Pacuérnbie 3anaumn.

Haxoxxnenne wmonekynasipHOM (OPMYJIbl OPTraHUYECKOTO COSTUHEHUS TIO0
MacCOBbIM  JIOJISIM ~ 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXJIECHUE
MOJIEKYJISIpHON  (hOpMYJIBI OPraHMYECKOr0 COCAMHEHHS Mo Macce (00bEMY)
IPOAYKTOB CrOpaHMsi, MO KOJUYECTBY BellecTBa (Macce, 00BEMY) MPOIYKTOB
peakiUuu W/WIU WCXOMHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOPMYIIbI
OpPTaHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHYECKHUX CBOWCTB WM CIOCOOOB
MOJTyYeHHs, OMpPEJEICHUE JONH BbIXOJAa MPOAYKTa PEAKIMH OT TEOPETHUECKU
BO3MOYHOTO.

MexnpenMeTHbIE CBA3H.

Peanm3zanns MeXnpeIMETHBIX CBA3EH IPU NU3YYEHUH OPTAHUYECKOM XMMHUU B
10 kmacce OCYIIECTBIsIETCA 4Yepe3 HCIOJIb30BAaHUWE KaK OOIIMX €CTECTBEHHO-
HAyYHbIX TOHSATUH, TaK M TMOHATUM, MNPUHATBIX B OTHCJIbHBIX MpeAMETax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmume ecTeCTBEHHO-HAYYHBIC MTOHSATHUS: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
TEeOpWsi, 3aKOH, aHalM3, CHHTE3, Kiaccuukanus, HaOIIOACHUE, HW3MEPECHHE,
HKCIIEPUMEHT, MOJIE€Ib, MOJIETUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, TMPOTOH, HEUTPOH, MOJIEKyJa,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHHE
BEIECTBA, (DU3WYECKUE BEIUYUHBI, CIUHUIIBI W3MEPEHHs, CKOPOCTh, DHEPTHUS,
Macca.

buonorusi: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTadOIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIM M TeTepOTPOPHBIM THUI MUTAHUS, OPOKEHUE,



dorocuHTe3, HbIXaHUE, OENKH, YIJIEBOABI, JXUPbHI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

['eorpadus: mone3HbIe UCKOMIAEMbIE, TOTUTUBO.

TexHomorus: mNUIIEBBIE TPOAYKTHI, OCHOBBI PAlIOHAIBHOTO IUTAHUS,
MOIOIIHME CPENICTBA, MaTEPUANBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJTACC

OBIIASA N HEOPTAHNYECKAS XUMUSA

Teopernyeckne 0CHOBbI XUMUM.

Atom. CocTaB aTOMHBIX sAep. XUMuUdeckuid aneMmeHTt. M3oronsl. CTpoeHue
AJIEKTPOHHBIX O00JIOYEK aTOMOB, KBAaHTOBBIE YHCJIA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukaius XuMUYECKUX dJIEMEHTOB (s-, p-,
d-, f-amementsr). PacmpeneneHue dIEKTPOHOB IO AaTOMHBIM  OpPOHTAJISIM.
ONeKTpOHHbIE KOHPUTYpALIMK aTOMOB 3JIEMEHTOB IEPBOTO—YETBEPTOTO MEPUOIOB
B OCHOBHOM M BO30YXXIEHHOM COCTOSTHUH, 3JIEKTPOHHbIE KOH(PUTYpallMd HOHOB.
DIJIEKTPOOTPULIATETBLHOCT.

[lepnognueckuil 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX BJIEMEHTOB
J.1. MenpaeneeBa. CBsi3b NEPUOAUYECKOTO 3aKOHA M IleproandecKkoil CUCTEMBI
XAMUYECKUX DJJIEMEHTOB C COBPEMEHHOW TEOPUEH CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHECHHS CBOMCTB XMMHYECKUX YJIEMEHTOB ¥ 00pa3yeMbIX UMU
INPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM H IepuoAaM. 3HA4YEHUe
nepuoauueckoro 3akona /[.1. Menneneesa.

XUMHUYECKasi CBSA3b. BHUIBI XMMHYECKOM CBS3U: KOBAJIEHTHAsl, WOHHAas,
MeTayuimdeckas. MexaHu3mMbl 00pa30oBaHUs KOBAJICHTHOW CBS3U: OOMEHHBIA W
JOHOPHO-AKLENTOPHBIN. JHEPIrus U IJMHA CBsA3U. [10NsIpHOCTH, HAITPABIEHHOCTD U
HAChII[AaEMOCTh KOBAJICHTHOW CBsA3u. KpaTHbelie cBs3u. BogoponHas CB3b.
MexMOJIEKYIIAPHBIE B3AUMOICHCTBUS.

BaneHTHOCT, M BaJICHTHbIE BO3MOXHOCTH aTOMOB. CBSA3b 3JIEKTPOHHOMN
CTPYKTYPBI MOJIEKYJI C X T€OMETPUUYECKUM CTPOECHHUEM (HA MPUMEPE COECIUHEHUN
AJIEMEHTOB BTOPOTO MIEPHUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coequHEHUsIX. COCTaB KOMILIEKCHOTO MOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHAbl. 3HAUEHHE KOMIUIEKCHBIX COEIMHEHUM.
[loHATHE O KOOPAMHAMOHHON XUMHH.

BemectBa  MOJEKYJISIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHS.  THmbl
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonarue o nucnepcHbIx cucremax. Mctunubie pactBopsl. [IpencraBienue o
KOJUTOMJIHBIX pacTBopax. CrnocoObl BBIpaXEHHs] KOHIIEHTPAIMH PaCcTBOPOB:
MaccoBas J0JIs1 BEUIECTBA B PaCTBOPE, MOJISIpHAs KOHLEHTpanusa. HacelleHnsle n
HEHACBILEHHBIE PACTBOPBI, paCTBOPUMOCTh. Kpucramnoruaparsl.



Knaccudukanus 1 HOMEHKIaTypa HEOpraHUYeCKUX BellecTB. TpuBHaIbHbIC
Ha3BaHUS OTJEIbHBIX IPEACTABUTENEH HEOPTaHUYECKHUX BEILECTB.

Knaccudukanus XuMU4ecKUX peakliuii B HEOPraHMYECKOH U OpPraHudecKou
XUMUHU. 3aKOH COXPaHEHUS MacChl BEILECTB; 3aKOH COXPAaHEHUs W NPEBpALLECHUS
SHEPIUM NPU XUMUYECKUX peakuusax. TemnoBble 3QpPekTsl XMMUUECKUX PEAKLINM.
TepMoxuMuyeckre ypaBHEHUS.

CKOpOCTh XMMHUECKON peakiu, €€ 3aBUCUMOCTh OT Pa3iHyYHbIX (DaKTOPOB.
['oMoreHHsIe 1 reTeporeHHble peakuun. Karanus u kaTalius3aTopsl.

OOpaTtumble U HEOOpaTUMBbIE peakliui. XUMHUYeckoe paBHoBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBecUsA. (DAKTOPBI, BIMAIOIIME HA IOJOKEHHE XUMUYECKOIO
paBHOBECHS: TEMIIEpATypa, JABICHUE U KOHLUEHTPALMU BEIIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [latense.

Onexrpoautnueckas aucconmanus. CunbHble U CJIAOble  AIEKTPOJIUTHI.
Crenenp nucconmanuu. Cpena BOIHBIX pPacTBOPOB: KHCIIOTHAs, HEWTpasbHad,
niesioyHas. Bomoponneiii nokaszarens (pH) pacrBopa. I'maponus coneit. Peakuuun
MOHHOTO OOMEHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuud.  CTeneHb  OKUCIIEHMS.
Oxuciurens M BOCCTAaHOBUTENb. [IpomecChl OKHMCIEHHS M BOCCTAHOBIICHUS.
Baxkneiiiye OKHUCIUTENM U BOCCTAHOBUTENHU. MeETON 3JIEKTpOHHOro OanaHca.
DNEeKTpoJIN3 pacTBOPOB U PACILJIABOB BEILIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBpAIICHUIL:
pa3lIoKEHUE IIEPOKCHAA BOJAOpOJAa B IIPUCYTCTBUM KaTaau3aTropa, MOJIEIH
KPUCTAIIMYECKUX PELIETOK, IPOBEACHUE PEAKLIM HOHHOIO OOMEHa, OIIpeIEIIeHHE
Cpelbl PacTBOPOB C ITOMOINBKD MHAMKATOPOB, HM3YYEHWE BIMSHUS Pa3IMYHBIX
(GakTOpOB HAa CKOPOCTh XUMHUYECKOW pEaKIMH U TOJOKEHHE XHUMHYECKOTO
PaBHOBECHSL.

Heopranuuyeckasi xumusi.

[Tonoxenne HemetrauioB B llepuogudeckoil cucteMe  XMMHYECKHX
anemenToB J[.M. MenneneeBa 1 0COOEHHOCTH CTpOEHHUS WX aToMoB. Dusnueckue
CBOMCTBa HEMETAJJIOB. AJJIOTPOIMS HEMETAJUIOB (HAa NPUMEPE KUCIOPOa, CEpPhl,
docdopa u yriaeponaa).

Bonopon. Ilonydenue, ¢usnueckue M XMMUYECKUE CBOMCTBA: PEAKIMM C
METalaMM M HEMeTaUlaMH, BOCCTAaHOBMUTEIIBHBIE CBOMCTBA. [ 'Mapuusl
TomIMBHBIE ATIEMEHTBHI.

["anorensl. Haxoxxnenue B mpupoje, CrocoObl MONydeHHUs, (PU3NYECKUE U
XAMUYECKUE CBOMCTBA. ['amoreHoBOAOpOAbl. BaxkHeHIne KUCIOPOACOIEpKAIINAEC
COEIMHEHUS TajloreHoB. JIabopaTopHbIe M MPOMBIIIJIEHHBIE CIIOCOObI MOJIYYEHHUs
rajioreHoB. [I[ppuMeHeHne raJloreHoB U UX COCIMHECHHM.



Kucnopon, o3on. JlabopaTopHble ¥ MPOMBINIJIEHHBIE CIIOCOOBI TOYYCHUS
Kkuciopoaa. @u3NUecKue U XMMUUYECKUE CBOICTBA M MPUMEHEHHUE KUCIOpoAa U
030Ha. OKCUBI U TEPOKCUBI.

Cepa. HaxoxzaeHnue B HpUpOAE, CIOCOObI MOJY4YEHUS, (PU3MUECKHE WU
xumuyeckue cBoictBa. CepoBogopon, cynbuasl. Oxcup cepsli(IV), okcun
cepol(VI). CepHucras u cepHass KUCIOTHI U uX comd. OCOOEHHOCTH CBOMCTB
CepHOU KUCIIOTHL. [IpruMeHenune cepol U €€ COCTMHEHN.

A3zor. HaxoxneHue B mpupojie, CHOcOObl MOJdy4YeHUs, (puanyeckue u
XUMUYECKHE CBOMCTBA. AMMHUAK, HUTPUJIbI. OKCUIbI a30Ta. A30TUCTas U a30THAs
KHUCIJIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [Ipumenenue azora
U €r0 COeAMHEHUN. A30THBIE YI0OpEHHUS.

®ochop. Haxoxmenwe B mpupone, CHocoObl MOMy4deHUs, (U3UYECCKUE U
xumuueckue cpoiictBa. Dochunabr u dochud. Oxcuabl dochopa, dhochopHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenuneHuit. dochopHbie
yInoOpeHusl.

Yrnepon, HaxoXIAeHWE B TOpHUPOAE. AJUIOTPOMHBIE MOIU(DHUKAIUN.
dusnueckne W XUMHYECKHE CBOWMCTBA TMPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepoaoMm. Oxcup yriepona(ll), oxcun yriepona(IV), yrompHas kuciaora u e
coJid. AKTHUBUPOBAHHBIA yrojb, aacopouus. dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne MpOCTHIX BEMIECTB, OOPa30BAaHHBIX YTIEPOJOM, U €ro
COCIUHEHNM.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MoydeHus, Gu3n4ecKkue u
xumuyeckue cpoiictBa. Okcun kpemHusi(IV), kpemHHeBasi KHUCIIOTa, CUJIMKATHI.
[IpumeHeHue kpeMHus U ero coeguHeHuit. CTeKI10, ero nojay4eHue, BUbl CTeKIa.

[Tonoxenne meTtamioB B [leprnoandeckoil cuCTEME XMMUYECKUX 3JIEMEHTOB.
OCcoOEHHOCTH CTPOCHHS DJICKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢dbu3nueckue cBoricTBa MeTauioB. [IpuMmeHeHne MeTayuioB B OBITY M TEXHHKE.
CIuiaBel METAJIOB.

ONEeKTPOXUMHUYECKUN pAl HampspDKeHuid  MmeTaywioB.  OOmme  crnocoObl
MOJTYYCHHUS METAJIJIOB: TUAPOMETAILTYPTHS, MAPOMETAILTYPIus,
anekrpomeraiutyprusi. [lonstue o koppo3uu MetamuioB. CrnocoObl 3alUThl OT
KOPPO3HH.

O6mast xapakrepuctuka MetamioB [A-rpynnsl [lepuonnueckoit cucTeMsl
XUMUYECKUX OJJeMeHToB. Hatpmii u kanmuii: mnomydeHue, (QU3MYECKHUE U
XUMHUYECKUE CBOMCTBA, TPUMEHEHHUE MIPOCTHIX BEIIECTB U UX COCTUHEHUI.

O6mas xapakrepuctuka metamuioB IIA-rpynmnel I[lepuoaudeckoit cUCTEMBI
XUMUYECKUX JJIEeMEHTOB. Maruuii u KaJblMii: moiydyeHue, (U3MYECKue u
XUMUYECKUE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BELIECTB M HX COETUHEHUHU.
JKécTkocTh BOJBI U CIIOCOOBI €€ YyCTPAHEHUS.



ATIOMUHWI: TTOTy4YeHue, GU3NIECKUe U XUMUIECKHUE CBOWCTBA, IPUMEHEHUE
IPOCTOTO BEIIEeCTBA W €ro coeauHeHud. AMmMQOTepHbIE CBOWCTBA OKCHAA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMITJIEKCHI ATFOMUHUS.

OO6miass  XapakTepucTUKa MeTa/uioB 1oOouHblx mnoarpynn  (b-rpymm)
[leproanyeckoi CUCTEMbl XUMUYECKHUX AJIEMEHTOB.

Du3nuecKue U XMMUYECKHE CBOMCTBA XpOMa U €ro coequHeHuil. OKcuabl u
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomaThl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [loyUeHne U NpuMEHEHHE XpOMa.

@u3nyeckue M XMMHYECKHE CBOMCTBA MApraHla M €ro COEIUHEHUI.
Baxwueiimme coenunenuss wmapranma(ll), wmapranuna(IV), wmapranma(VI) w
mapranua( VII). IlepmManranat kanus, €ero OKMCIUTENbHbIE CBOMCTBA.

duznyeckue U XUMHYECKHUE CBOMCTBA JKeJie3a U ero coeauHeHuil. OKCHUIbI,
ruapokcuansl u cou xkene3a(ll) u xenesa(Ill). [Tonydenue u npuMeHeHUe xKejesa
Y €ro CILIABOB.

du3nyecKrne 1 XMMHYECKUE CBOMCTBA MeH U €€ coenuHeHunii. [lomyyenne u
IPUMEHEHUE MEAU U €€ COEAMHEHUM.

[Muuk: momydyeHue, (U3MYECKHE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOWCTBA OKCHJIA U THAPOKCHUAA [IUHKA, THAPOKCOKOMIUIEKCHI IUHKA. [I[puMeneHne
LMHKA U €r0 COCIUHECHUI.

OKCIIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W MX MPEBpAICHUN:
u3ydyeHrne o0paslloB HEMETAJIOB, TOpeHHe cephl, (ocdopa, xene3a, MarHus B
KHCJIOPOJE, M3Y4YEHHE KOJUIEKUMH «MeTalulbl M CIUIaBbD», B3aUMOJECUCTBUE
HICJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIIOB C BOJOM (BO3MOXKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCIHCTBUE IIMHKA M eje3a C PacTBOPAMM KHCIOT U
11EJI0YEH, KAYECTBEHHBIE PEAKIIMY HA HEOPTraHWUYECKHE aHUOHBI, KATUOH BOAOPO/Ia
U KaTUOHBI METAJUIOB, B3aMMOJECHCTBUE THUAPOKCUIOB AOMUHHUS M IUHKA C
pacTBOpaMM KHUCJIOT U LIEJIOYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 IO TEMam
«T"anorensl», «Cepa u €€ coenuHeHUs», «A30T U (hochop U UX COECTUHEHUD,
«MeTaibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMHuS U KU3Hb.

Ponb xuMuu B o0ecniedeHnr yCTOWYMBOTO pa3BUTHS yenoBeuecTBa. [lonstue
O HAyYHbIX METOJAax II03HAHUA W METOJOJOTHH HAYYHOTO MCCIEAOBAHUA.
Hay4Hble IpuHLIMIBI OpraHu3aluyd XUMUYECKOT0 TPOU3BOICTBA. [[poMbIlLIeHHBIE
CIOCOObI MOJMYyYEHHUS] BAXKHEHUIITNX BEUIECTB (HAa MpUMEpE MPOU3BOACTBA aMMHUAKa,
CEpHOM KHUCIOTHI, MeTaHoa). [IpombINIeHHBIE CTIOCOOBI TIOMYYCHUSI METAIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPY’KAIOIIEH Cpellbl U €ro MOCHEACTBUS.
Ponb xuMuu B 06ecriedeHrH SHEPreTHUECKO 0€30MacHOCTH.

Xumus MW 3I0pOBbE UesoBeKka. JlekapcTBeHHble cpeacTBa. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX TpenapaToB. Poib XMMUU B pa3BUTUH MEAUIUHEI.



XUMHS OUIIA: OCHOBHBIE KOMIIOHEHTHI, HMUIIEBbIC 100aBKU. Poib XuMMuM B
00CCIIeUeHUH MMHUIIEBOM 0€30ITaCHOCTH.

Kocmetrnueckne u mapdromepHbie cpenctBa. beitoBas xumwms. [IpaBuia
0€30IMacHOr0 HCIOJIb30BaHUs TMpernapaToB OBITOBOM XWUMHUU B IOBCEIHEBHOMU
JKU3HU.

XuMusi B CTPOUTEIIbCTBE: BAXKHEHIINE CTPOUTEIbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XuUMUs B CEILCKOM X03sicTBe. OpraHndeckre 1 MUHEpaabHbIe yI00pEHNs.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHuaibl, KPACKH, CTEKJIO, KepaMmuKa.
Marepuansl s 31eKTpoHUKH. HaHOTeXHOIOT M.

PacuérHrbie 3a1aun.

Pacuérter: maccel BemecTBa Wi 00bEMA Ta30B MO U3BECTHOMY KOJIHYECTBY
BEIIIECTBA, Macce WM O0ObEMY OJHOTO M3 YYACTBYIOIIMX B pPEAKIMH BEIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIIMM, €CIH OJHO U3
BEIIIECTB HMMEET MpUMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaKiuu, €CIM OJHO M3 BEIIECTB JaHO B BHUAE pPacTBOpa C OMNPEACIEHHOU
MAacCOBOM JOJIEM PACTBOPEHHOTO BEUIECTBA, MACCOBOM JOJIA © MOJIAPHOU
KOHIICHTpAIIMK BEIIECTBA B pPacTBOpe, JOJIM BBIXOJA MPOAYKTa PEaKIUH OT
TEOPETUYECKH BO3MOXHOTO.

MesxnpenMeTHbIE CBA3H.

Peanuzamusi  MeXIpenMETHBIX CBSi3ed MpU  HM3yUYCHUH OOImed W
HEOpPraHUYeCKOW XUMHUM B 11 Kjacce OCyIIeCTBISIETCA YEPE3 MCIOIb30BAHUE KaK
O0IIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK W MOHATUH, IPUHATHIX B OTIAEIbHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmume ecTeCTBEHHO-HAYYHBIE TTOHSATHUS: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3A,
Teopwsl, 3aKOH, aHAJIN3, CUHTE3, KIaCCH(PUKAIMS, MEPUOANIHOCTh, HAOIIOACHHE,
M3MEpPEHUE, IKCIIEPUMEHT, MO/1€J1b, MOJICJIMPOBAHHUE.

dusuka: Marepusi, MHUKPOMHUP, MaKpOMHUp, aTOM, DOJEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTE€TUYECKUI YPOBEHb,
BEIIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHHE BEIIECTBA, HUACAIBHBIA Ta3,
bu3HYecKue BEIMYUHBI, ¢IMHUIIBI N3MEPEHHUSI, CKOPOCTh, SJHEPTHs, Macca.

buonorus: kieTka, opraHusM, dKocucTeMa, ouocdepa, MeTaboIn3M, Makpo-
U MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBOIbI, HYKJICMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuUHEpaIBI, TOPHBIC MTOPOJIBI, TOJIE3HBIC UCKOMAEMBbIE, TOILIUBO,
pECYpCHI.

TexHonmorus: XMMHU4YECKasi MPOMBILIIJIEHHOCTh, METAJUTYprusi, CTPOUTEIbHBIC
MaTepHUasbl, CEILCKOX03IMCTBEHHOE MPOU3BOJACTBO, MUIIEBAsT MPOMBIIIJIEHHOCTD,
dapmarneBTHYECKAS MIPOMBIIICHHOCTb, MPOU3BOJICTBO KOCMETHYCCKHUX



nperaparoB, IMMPOU3BOJACTBO KOHCTPYKHOMOHHBIX MATCPHAJIOB, OJICKTPOHHAA
IMPOMBIIIJICHHOCTh, HAHOTCXHOJIOTUH.



[INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMUHN
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTrcTBUM C CHCTEMHO-JEATEILHOCTHBIM MOJXOJOM B CTPYKTYpe
JMYHOCTHBIX PE3YyJbTATOB OCBOCHMS NpeIMeTa «XHMHUS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsI BBIACIEHBI CIEAYIOIIME COCTABIISIOUIME: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUHCKON TPaXKJAHCKOW HMIACHTHYHOCTH; TOTOBHOCTHh K
CaMOPa3BUTHUIO, CAMOCTOSATEIIBHOCTH U CaMOOTPEICNICHUIO; HATMYUE MOTUBAIUU K
00y4YeHHIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMU B OOIIECTBE IMpaBWJIaMU © HOPMaMU T[IOBEJICHHUS;, HaJIU4ue
MIPaBOCO3HAHUS, YKOJIOTHIECKON KyIbTYPhI; CHOCOOHOCTh CTABUTH 1€ U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JIuyHOCTHBIE pPE3ylbTaThl OCBOEHUSA MpeaAMeTa «XUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OTBITA [IO3HABATEIIBHOW W MPAKTUYECKOM JAESTENbHOCTU
oOyyJarouuxcs B Ipolecce peaim3aii o0pa3oBaTeIbHON 1eITeTbHOCTH.

JIuyHOCTHBIE pPE3ylbTaThl OCBOEHUSA MpeaAMeTa «XUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OTBITA TIO3HABATEIIBHOW W MPAKTUYECKOW JESTEIHHOCTU
oOyyJarouuxcsi B Mpoliecce peanu3aiuy o0pa3oBaTeNbHON AESITENbHOCTU, B TOM
YHCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YUYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAB U 00S3aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIMOPSIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax U TMpaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUHN B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JESITENBHOCTH TMPHU CO3JIAHUU
y4eOHBIX MPOEKTOB, PEIICHNN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAThb M NPUHUMAThb MOTHUBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAJIU3€ Pa3IUYHbIX BUJOB YUEOHOU NeATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

IEHHOCTHOTO OTHOILIEHUSI K HCTOPUYECKOMY M HAydYHOMY HACIEIUIO
OTEUECTBECHHOW XUMUMU;

yBaXEHUSI K TMPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPWIOKEHUST XUMHUHU, OCO3HAHUS TOTO, YTO JIaHHbIE HAyKU €CTh pe3yJbTaT
JUTMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCICPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOTO TPYy/1a YYEHBIX U MPAKTUKOB;



UHTEpECa M MO3HABAaTEJIbHbIX MOTHMBOB B IMOJYYEHUU MW MOCIECIYIOLIEM
aHalM3e MHPOpPMAIMH O MEePEAOBHIX JOCTHKEHUSAX COBPEMEHHOW OTE€YECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBECHMS,;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBSI3aHHBIE C XUMHUYECKUMHU SIBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IMOBEJECHUE U TOCTYNKU CBOMX TOBapHILEH C
NO3ULMI HPaBCTBEHHBIX M MPABOBBIX HOPM MU C YYETOM OCO3HAHMS MOCIEACTBUN
IIOCTYIIKOB;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

NOHMMAaHUS LEHHOCTEH 310poBOro M Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOIO OTHOLIEHMsS K COOCTBEHHOMY (pHU3MUECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coONIOACHMsT TpaBWJI OE30MAaCHOTO OOpalieHHs] C BEUIeCTBAMH B OBITY,
IIOBCETHEBHOM KU3HU, B TPYAOBOM JEATEIBHOCTH;

NOHMMAHUSA LEHHOCTH NPaBWJI HUHAMBUAYAIBHOTO M  KOJUIEKTUBHOTO
0€3011acCHOr0 MOBEJEHUS B CUTYaLUSAX, YTPOKAIOUIUX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHHUS TOCIEACTBUM U HEMPUATUSA BPEAHBIX MPHUBBIYEK (YMOTpeOIeHUs
AJIKOT'0JIsI, HAPKOTUKOB, KYpEeHUS );

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-MCCIEI0BaTENbCKON
JESATEIIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPUECKOM M  JPYrMX BHJAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE YYacTUE€ B PEIICHUM NPAKTUYECKUX 3aaad
COLIMAJIbHOW HAIIPABJIEHHOCTH (B paMKaX CBOETO Kjacca, MIKOJIbI);

MHTEpeca K NPAKTUUECKOMY M3YYEHHIO MPOPECCUI pa3IMdHOTO poja, B TOM
YHUCJIe HA OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHH;

YBaXEHUS K TPYLY, JIIOASIM TPyAa U pe3yibTaTaM TPYyAOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpDY HWHAMBHAYAJIbHOH TPaeKTOPHUH
oOpazoBaHusi, Oyaymied mnpodeccuu W peanu3alid COOCTBEHHBIX >XKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, UHTEPECOB U
noTpebHOCTeH 00111ecTBa;

6) 3K0JI0rM4eCKOro BOCIIMTAHMSA

HKOJIOTUYECKU LEIeCO00Pa3HOr0 OTHOLIEHUS K IPUPOJIE KAaK HCTOYHUKY
CYLLECTBOBAaHUS KU3HU Ha 3eMJIE;

NOHMMaHHUA TJI00AJbHOIO XapaKTepa 3KOJOTHYECKMX MpoOJieM, BIHSHUA
HKOHOMHUYECKHUX IMPOLECCOB HA COCTOSTHUE TPUPOAHON U COLUAIIBHON CPEMBL;



OCO3HAHUSA HEOOXOJAMMOCTH WCIOJb30BAHUS JOCTIDKCHUN XUMUU IS
peneHns BONpOoCOB palMOHAIBHOTO IPUPOAOTIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEIl OKPYXKAKOLIEH
OPUPOIHON cpelie, YMEHHS IMPOTrHO3UPOBATh HEOJIAronpUATHBIE HKOJIOTHYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEMCTBUN U MPEIOTBPAILIAT HUX;

HaJM4usl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OmbITa NEATEIIbHOCTH AKOJIOTHYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IIO3HABATEJIIbHOW, KOMMYHUKATUBHOM M COLIMAIBHOU
IpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH UACOJIOTUU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

MHPOBO33PEHUSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CHeUM(PUKHM XUMHM KaK HayKd, OCO3HaHUsi €€ poiu B
GbopMHUpPOBaHUN PAIMOHATLHOTO HAYYHOTO MBINIIEHUS, CO3aHUU IIEJIOCTHOTO
IpEJICTaBICHUST 00 OKPYXAlOIIeM MHUpPE Kak O €JUHCTBE IPUPOJIbI U YEOBEKa, B
NO3HAaHWW NPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NPOOJIEM COXpPaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XMMHHM JJISI COBPEMEHHOMU
UMBWIN3ALMA: B €€ TyMaHUCTHYECKON HAMNpPaBICHHOCTH W BAXHOW pOJH B
CO3JJaHUU HOBOM 0a3bl MaTEPHAIBHONW KyJNbTYPhl, B PEIICHUH TI00aTbHBIX
npoOJjieM yCTOMYMBOTIO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBON M 3KOJIOTMYECKO 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00€CTIeUeHUn
YCIIOBUM YCHENIHOTO TPY/a U HKOJIOTHYECKH KOMMDOPTHON MKU3HHU KaKJIOTO YJIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH: IIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BAThH
noJiy4aeMble 3HaHUS /Ui aHaJIu3a U OOBSCHEHUS SBJICHUM OKPYXKAIOIIEro MUpa U
MPOUCXOMSINNUX B HEM U3MEHEHHM, YMEHHUS JIeJIaTh 00OCHOBAHHBIE 3aKIIOUCHUS Ha
OCHOBE HAay4dHbIX (DaKTOB U MMEIONMIMXCS JIAaHHBIX C IIeJbI0 TOTY4YEHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIbHO HCIIOJIb30BaTh XUMUYECKUE 3HAHUS IS
penieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaIIMSIX;

MHTEpeca K NO3HAHUIO, UCCIIE0BATEIbCKOMN AEATEIBHOCTH;

TOTOBHOCTU M  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHUIO |
caM0OOpa30BaHMIO, K AaKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K 0COOCHHOCTSM TpyAa B pa3lIMYHBIX cepax MpopecCuoHAIbHON
NEATEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble Pe3yabTaThl OCBOCHHS MPOrPAMMBI [0 XMMHHU HAa YPOBHE
cpenHero oomiero oopa3oBaHus BKIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUA  MHPOBO33PEHHS]  OOydarolIMXCs
MEXIUCUUIUITMHAPHBIE (MEXIIPEAMETHbIE) 00IeHayYHbIe MOHSITHS, OTpa)Karollue
[EJIOCTHOCTh HAyYHOW KapTUHbI MHpa U CHEHU(PHUKY METOIOB TMO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, YHEPIus, SBIICHUE,
npoliecc, CUCTeMa, HAYYHBIM (paKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIeI0BaHKE, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U JApYyTHE);

yHHUBEpCaJbHble yueOHbIE NEHCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHUBHEIE,

PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHATEHOU
I'PAaMOTHOCTH M COLIMATBHON KOMIETEHIUU 00YYarOIuXCs;
CIOCOOHOCTh 00yYaromuxcs MCII0JIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JICVCTBHS B IO3HABATEIIBHON U COLUAIIBHOM MTPAKTHUKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU W  PETYJSITUBHBIMU
EUCTBUSIMU.

Ilo3HaBaTebHbIE YHHUBEPCAJIbHbIE YUeOHbIE el CTBUS

1) 0a30Bble JIOrHYeCKHUE TEeHCTBHSA:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W AKTyaJIW3UpOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpENIETIATh IEJN JEeATebHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU WX
TOCTHKEHHSI, COOTHOCHTD PE3YNIbTAThI JEATEILHOCTH C TTOCTABICHHBIMHU 1EJISIMH;

UCTIONIb30BaTh TPU OCBOCHWU 3HAHWW TPHEMBI JIOTUYECKOTO MBIIUICHUS:
BBIICNIATh XapaKTEPHbIC MPU3HAKU TOHITHH W yCTaHABJIMBATh UX B3aUMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIOIINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX ()aKTOB U
SIBJICHUU

BBIOMpaTh OCHOBaHWS ¥ KPHUTEPUH I KJIACCH(PHUKAIMU BEIIECTB H
XUMHYECKHUX PEaKIIHii;

YCTaHABINBATh TMPUYMHHO-CJIC/ICTBEHHBIE CBSI3M MEXAY HM3ydaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHUECKHE PACCYXACHHUS (MHIYyKTHUBHBIC, IEAYKTUBHBIE, TIO
aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMS] B pPaccMaTpUBaEMBbIX
SIBICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTH B MPOIIECCE MO3HAHMS MCIIOIh3yeMbIe B XUMHUH CUMBOJIUYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA30OBHIBATH MOJICILHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJIEMEHTa, XHMHUYecKas (opMmyna, ypaBHEHHE XWMHUYECKOU



peaknuy — TPU PENIeHUH YYCOHBIX IMO3HABATEIBHBIX M TPAKTUYECKHX 3ajad,
MPUMEHSTh HA3BaHHBIC MOJCIIbHBIC TIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
MIPU3HAKOB M3yYaeMbIX BEIICCTB U XUMHYECKUX PEAKITHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHHUS BEIIECTB M XUMUUYECKHX
pEeaKuunii;

dhopMyIMpPOBATH MEJN U 33141 UCCIIETOBAHMS, HCTIOIB30BaTh MOCTABIICHHBIC
U CaMOCTOSATENIbHO C(OPMYJIUPOBAHHBIE BOINPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJIsI (POPMUPOBAHUSI TUIIOTE3bl MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HABBIKAMH CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOIIOIATh 33 XOIOM
poliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIBHO JTOCTOBEPHOCTU PE3YJIbTATOB UCCIEIOBAHNUSA,
COCTaBJISITH OOOCHOBAHHBIM OTYET O TIPOJICTAHHOM paboTe;

OpuOOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATENIbCKOM M MPOEKTHOU
NEATETLHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METOJIOB pElIeHUs] MPaKTUYECKUX 3a/lady, NPUMEHEHUIO Pa3InyHbIX
METO/I0B IMO3HAHMUSL.

3) padora ¢ nnpopmanmeii:

OPUCHTHUPOBATHCA B PA3IUYHBIX HCTOYHWKAX uWH(Opmanuu (Hay4IHO-
NOMyJIsipHasl JIUTEparypa XUMHUYECKOTO COJEp’KaHUs, CIPABOYHBIE MOCOOUS,
pecypcebl HTEpHETa), aHAIM3UPOBAaTh MHPOPMALIUIO PA3IUYHBIX BUIOB U (HOpM
IIpe/ICTaBIICHUS], KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMIPOTUBOPEUNBOCTH;

bOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3JTUYHBIE METOJBI MPU TIOUCKE U
oToope wuHOpPMaMKM, HEOOXOJUMOM Uil BBIMOJHEHHS Y4eOHBIX 3ajad
OIPEIECTIEHHOTO TUIIA;

npuoOOpeTaTh OMBIT KCIOJIB30BaHUS HMHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOWpATh  ONTUMaJbHYIO  (OpMYy  TMpEACTaBICHUS
uHpopmaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKHU U JIPYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
XUMUYECKON wuH(pOpMaIel: MPUMEHATh MEXNpeAMeTHbie ((usuyeckue u
MaTeMaTHYeCKUE) 3HAKU U CUMBOJIBI, (hOpMYyIIbl, a00peBUATYpPbI, HOMEHKIIATYPY:;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAIHOCTH.

KoMMmyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY)KI[8,CMOI‘/,I TEMBI B XO0J€ AUaI0ora W/ M
AUCKYCCHH, BLICKA3bIBATh UJICH, (I)OpMy.III/IpOBaTB CBOH IIPCIIOKCHUA
OTHOCHUTCIJIbHO BBIITIOJTHCHHU A HpGI[J'IO)KCHHOfI 3aJa4u,

BBICTYIIaTh C NPE3CHTAIMEN pPE3yJbTAaTOB MO3HABATEIBHOM JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENIBHO HJIM COBMECTHO CO CBEPCTHUKAMMU IIPU BBIIIOJIHEHUH
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW PabOThI MO HMCCIICOBAHUIO CBOWCTB
M3Yy4aeMbIX BELIECTB, peaau3alui y4eOHOTro IpoeKTa, U (OPMYIHUPOBATH BHIBOBI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM IMYTEM COIVIACOBAHUS IMO3ULHUN B
X0J1€ 00CYXX/IeHUSI 1 0OMEHa MHCHUSIMH.

PerynasiTuBHbIE YHHBepCcAJbHbIE Y4eOHbIe 1eCTBUSA:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYIIECTBISATH CBOIO I03HABATEIbHYIO
NeSITENIbHOCTD, Ompefensas e€ Ield W 3aJaud, KOHTPOJUPOBAaTh M IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh MpeIiaraeMblii aJropuT™M JEHCTBUH IpH
BBIIMIOJIHEHUH YYEOHBIX U HCCIENIOBaTeIbCKUX 3ajad, BBIOMpaTh Haubosee
3(p(EeKTUBHBI CHOCOO HMX pelIeHHs C Y4YETOM IMOJIyYeHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYILECTBJIATH CAMOKOHTPOJb JAESTEIbHOCTH HAa OCHOBE CaMoOaHalu3a M
CaMOOLICHKHU.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOrpaMMbl 10 XMMUU Ha yIriyOJIEHHOM
YPOBHE Ha YPOBHE CpEIHEro o0Iero oOpa3oBaHMs BKIIIOYAIOT ClELM(PUUECKHE
U1 y4eOHOTro npeaMeTa « XUMHUs HaydHbIe 3HAHUS, YMEHUS U CLIOCOOBI 1eHCTBUM
10 OCBOGHHUIO, MHTEPIPETALMU U MPEeoOpa30BaHUIO 3HAHUM, BUJBI ACSITEILHOCTU
[0 TMOJYYEHHIO HOBOI'O 3HAHMSI M NPUMEHEHUIO 3HAHWN B Pa3IUYHBIX Y4EOHBIX
CUTYyallUsIX, a4 TAKXKE B PEAIIbHBIX JKU3HEHHBIX CUTyallUsX, CBA3aHHBIX C XUMHEH. B
IIPpOrpaMMe II0 XUMHUM NPEAMETHBIE PE3YyJbTaThl IPEICTABIEHB IO TOJIaM
U3Y4YCHUS.

10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XuUMUSD»
OTpaXKaroT:

c(OpPMUPOBAHHOCTh NPEJICTABICHUM: O MECT€ M 3HAYEHUH OPTraHUYeCKOU
XUMHHM B CHCTEME €CTECTBEHHBIX HayK U €€ pojii B 00ECHEYEHUU YCTOHYHMBOIO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM 3KOJIOTHYECKOM, SJHEPTeTUYECKON U



MUIIEBON 0€30MacCHOCTH, B PA3BUTUU MEAMIIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTHUH, B obecrieueHU U palMOHAIBHOTO
MPUPOOTNOIL30BaHNsI, B (OPMHUPOBAHUM MHUPOBO33PECHUS W OOIIEH KyJIbTYpPbhI
4eJioBeKa, a TakKe DJKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
310POBBIO U IPUPOJIHOM CPEAE;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIIUE MOHITUSI — XUMUYECKUM AJIEMEHT, aTOM, SIAPO U 3JIEKTPOHHAS
obojouka aroma, S-, p-, d-aToMHbIE OpOWTaNM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUS aToma, TUOpuAu3aluus AaTOMHBIX oOpOuTaned, HOH, MOJIEKYJa,
BAJICHTHOCTb, JJIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAs CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIIEPOIHBIN CKENEeT, QyHKIIMOHATbHAS
Tpylia, paaukai, CTPYKTYpHBIE (QopMynbl  (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), HM30MEpHUsl CTPYKTypHass M NPOCTPAHCTBEHHas (reomMeTpuyeckas,
ONTHYECKasl), HM30MEpbl, TOMOJIOTMYECKHI psii, TOMOJIOTH, YIJIEBOJOPOIBI,
KHUCJIOPOJA- U a30TCOAEpKAINEe OPraHUYECKUE COETUHEHHS, MOHOMED, MOJHUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COEIMHEHUS; TEOPHUH, 3aKOHbI
(nepuonnueckuii 3akon J[. M. MeHnaeneeBa, Teopusi CTPOCHUSI OPTaHUYECKUX
BemiecTB A. M. ByTiepoBa, 3aKk0H COXpaHEHUsSI MacChl BEIIECTB, 3aKOH COXpaHEHUs
W TpEeBpalleHUs DdHEPruu TMpU XUMHUUYECKUX PpEaAKIHUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUH, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE
MOHMMAHUSI IPUUYUHHOCTU U CUCTEMHOCTU XUMHUYECKUX SIBIICHUI; MPEACTaBICHUS
0 MEXaHM3MaX XUMHUUYECKUX peakIuid, TEPMOJAMHAMUYECKUX U KHUHETHYECKHUX
3aKOHOMEPHOCTSX MX MPOTEKaHUsI, O B3aUMHOM BJIMSIHUM aTOMOB M T'PYIIIT aTOMOB
B MOJIEKYJIax (MHAYKTUBHBIA U Me30MepHbIN 3 dekTbl, opuentanTsl [ u Il pona);
dakToIOornYecKue CBEACHHUS O CBOMCTBAX, COCTaBe, MOJYYEHHUHU U O€30MaCHOM
WCIIOJIb30BAHUU BAXKHEUINIUX OPTaHWYECKUX BEIIECTB B OBITY W MPAKTHUECKOU
JEATCIbHOCTH  4YEJIOBEKa, OOIIMX  HAyYHbIX  MPUHIMUIAX  XHUMHUYECKOTrO
MPOU3BOJICTBA (HA IpUMEPE TPOU3BOJICTBA METAHOJIA, TEPEepadOTKH HEDTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEPHBIC MPU3HAKW TOHSITHH,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHECHUIA;

c(hOpMUPOBAHHOCTb YMEHUM:

MCIIOJIb30BaTh XMMHYECKYI0 CUMBOJIMKY JJII COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (DOPMYIT OpraHUYECKUX
BEIIIECTB;

COCTaBJIATh YPABHEHUSI XMMUYECKUX PEAKUUU U PACKPBIBATh WX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIHUl  MOCPEACTBOM  COCTABJIECHUS
AJIIEKTPOHHOIO 0OajlaHca »dTUX peakluil, peakiuil HOHHOro OOMeHa MyTEéM
COCTaBJICHHMSI UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHUN;



M3TrOTaBJIMBATh MOJIETU MOJIEKYJI OPraHUYECKUX BEUIECTB JIJISl WILTFOCTPALlUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHI: YCTaHABIWBATH MPUHAICKHOCTh MU3YYCHHBIX
OpraHUYECKUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeIEHHOMY
KJIACcCy/Tpynne COeAUHEHUM, JaBaTb UM Ha3BaHMUsS [0 CHUCTEMATHUYECKOU
HoMeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HAa3BaHUS AJISI OTIAEIBHBIX
MPEACTABUTENICH OPraHMYECKUX BELIECTB (3TUJICH, alleTUJIEH, TOJYOJI, TJULEPHH,
STUJICHTJIMKOJb, (peHon, dopmaabaerua, aneTaibIeruj, aleToH, MypaBbUHAs
KHCJIOTa, YKCYCHAasl KUCJIOTa, CTEApUHOBAsI, OJICHHOBAsI, MAJIbMUTUHOBAS KUCIIOTHI,
[JIMIMH, ajlaHuH, MalbTo3a, PPyKTO3a, aHUJIMH, AUBUHUI, U30IMPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUS OMNPEACNATh BHJ XHMHYECKOW CBSI3HM B
OpraHUYEeCKUX COCJAMHEHUSIX (KOBAJCHTHAsT W HWOHHAas CBs3b, G- U T-CBA3b,
BOJIOPOJTHAS CBSI3h);

c(hOpMUPOBAHHOCTh YMEHUS TPUMEHSTh TIOJIOKCHHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bByTnepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHSI;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu30BaThb  COCTaB, CTPOECHHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENECH pa3IMYHBIX
KJIACCOB OPraHUYECKUX BEMIECTB: aJIKaHOB, IIUKJIOATKAHOB, AJIKEHOB, aJIKaJIMECHOB,
JIKWHOB, AapPOMATHYECKUX VYIJIEBOJOPOJAOB, CHUPTOB, albJAECTHIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YTJeBOJOB (MOHO-, JIH- W TOJHCAXapHJOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY HUMH  YpaBHEHUSIMHU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHl C MCHOJIb30BAHUEM CTPYKTYPHBIX
bopmy;

c(hOpMUPOBAHHOCTh YMEHHUS TMOATBEPXKIAaThb HAa KOHKPETHBIX MPUMEpax
XapaKTep 3aBUCUMOCTU PEAKLIIMOHHON CIOCOOHOCTH OPraHUYECKUX COEAMHEHUH OT
KPAaTHOCTH U TUIA KOBAJICHTHOM CBA3M (G- U T-CBSI3M), B3AUMHOT'O BIIMSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHUKHU YTIIEBOJAOPOTIHOTO
ceIpbsi  (HedTh, NPHUPOJAHBIA Ta3, Yrojb), CIOCOOBI €ro mnepepaboTKu U
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB NepepaboTKH;

c(hOpMUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHWUH O E€CTECTBEHHO-HAYYHBIX
METO/aX TO3HAHUS — HAOJIOJCHUH, U3MEPECHUH, MOJCITUPOBAHUH, SKCIIEPUMEHTE
(peaJbHOM M MBICIIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS,

c(hOpMUPOBAHHOCTD yMEHUs PUMEHSTh OCHOBHBbIE orepanuu
MBICIIUTENILHON JESTENIbHOCTH — aHajdu3 W CHUHTE3, CpaBHEHHUE, 0000IleHue,



CHUCTEMAaTHU3alMI0, BbISIBJICHUE MPUUYUHHO-CIEICTBEHHBIX CBSI3€H — ISl U3y4YEeHUSs
CBOWCTB BEIIECTB U XUMUYECKUX PEAKLU;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH B3aUMOCBS3b XUMHUYECKUX 3HAHUU C
MNOHATUSIMUA U TIPEJICTABJICHUAMH JAPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
0osiee OCO3HAaHHOTO NOHUMAaHUSl CYIIHOCTH MATEpUAJIBLHOTO €IUHCTBA MHUPA,
WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPTraHUYECKOW XUMHUU JJIsi OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPOLY;

c(hOPMUPOBAHHOCTh YMEHMI: TMPOBOAUTH PAcCUYEThl MO XUMHYECKUM
dbopmynamM U ypaBHEHUSIM XMMUYECKUX PEAKIUU C HUCIOIb30BAHUEM (PU3NYECKHUX
BEIMYMH (Macca, 00BEM Ta30B, KOJIMYECTBO BEILECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMUYECKOU
dbopMysIBl BEIIECTBA MO M3BECTHBIM MAacCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJIYKTaM CrOpaHus, IIIOTHOCTH T'a3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOTrHO3UPOBATh, AHAIM3UPOBATh U OLICHUBATh
C TIO3UIUNA  DKOJOTUYECKOHW  OE30MacHOCTH  TOCHEJCTBUS  OBITOBOW U
MPOU3BOJICTBEHHOW JIEATELHOCTH YEJOBEKa, CBSI3aHHOW C mepepaboTKou
BEILIECTB, UCMOJb30BATh MOJYYEHHBIE 3HAHUS JIsl IPUHSITUSL TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIBHO IJIAHUPOBATh M MPOBOIUTH
XUMHUYECKUN HKCIEPUMEHT (MOJyYEHUE M HU3YYEHHE CBOMCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU VYTIIEBOJOPOJOB pA3IMYHBIX KIACCOB U
KHCIIOPOJICOJIEPKAIIUX OPraHMYECKUX BEILECTB, PEIICHHUE HKCIEPUMEHTATbHBIX
3a/lad MO PACMO3HABAHUIO OPTraHUYECKUX BEIIECTB) C COOJIIOJEHUEM IIPABUII
0e30macHOro OOpalleHus ¢ BEIIeCTBAMU U JIaOOpaTOPHBIM 00OpY/IOBaHUEM,
dbopMyIMpoBaTh I€h HWCCIACAOBAHHS, MPEACTABIATh B Ppa3nuuHON (popme
pEe3yAbTaThl SKCHEPUMEHTA, AaHAJIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHUM:

coOJ01aTh MpaBUiIa HKOJOTHYECKU I1I€1€CO00pa3HOro MOBEJAEHUSI B OBITY U
TPYIOBOM JEATEIBHOCTH B IEISX COXPAHEHHSI CBOETO 3/I0POBbS, OKPYKAIOIIEH
IIPUPOTHOM CPEIbl U TOCTUKEHUS €€ yCTOUUYUBOTO Pa3BUTHS;

OCO3HaBaTh OIMACHOCTh TOKCHUYECKOIO JCHCTBHUS HA KUBbIE OPraHU3MBI
onpeeaEHHbIX OpraHUYEeCKUX BEIIECTB, MOHUMas cMmbich nokasarens [1/1K;

aHAIM3UPOBaTh 11€J1eCO00Pa3HOCTh MPUMEHEHUS! OPraHMYeCKUX BEIEeCTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKU 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH II€JICHANPABICHHBIA TIOWCK
XUMUYECKON MH(OpMAIIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHasi U yueOHO-Hay4yHas
JUTEpaTypa, CpecTBa MaccoBOM MHpopManuu, IHTEepHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUYECKYIO0 MH(]OpMaIuio, nepepadaTsiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3a1a4uei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUsS Kypca «OOmass u HeopraHUYecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TPEJICTABICHUNA: O MAaTEpUaJILHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTU SIBIICHUM MPUPOJBI, O MECTE W 3HAYCHHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00€CIEeUeHUH yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJEM SKOJOTUYECKOW, DHEPreTHUYECKOW W THIINECBOU
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAHHM HOBBIX MaTEPHAIOB, HOBBIX
MCTOYHHUKOB SHEPIHH, B OOECIEUEHUHU PAlMOHAIBHOTO MPHUPOJONOIL30BAHUS, B
GbopMHpPOBaHUM MHPOBO33PEHHUSI W OOIIEH KyJIbTypbl YEJIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M TPHUPOIHOU

cpene;
BJIQJICHNE  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOTIOJIATAIOIINE TOHATUS — XHUMHUYECKUH DIEMEHT, aToM, SApO aToMa,

M30TOTIBI, PJICKTPOHHASI 000JI0YKA aToMa, S-, P-, d-aToMHBIE OpOUTaN, OCHOBHOE U
BO30YXXIEHHOE COCTOSHUSI aToMa, TUOpuau3anvs aTOMHBIX OpOWTalei, HOH,
MOJIEKYJa, BAJIEHTHOCTh, BJEKTPOOTPHUIATEIBHOCTh, CTEHEHb OKHUCIIEHUS,
XUMHUYECKass CBs3b (KOBaJICHTHas, WOHHAas, MeTaUIMYEeCKas, BOJIOPOJHAs),
KpUCTAJUIMYECKas pEIIETKa, XUMHYECKas pPEaklus, pacTBOpP, DICKTPOJIUTHI,
HERJIEKTPOJUTHI, D3JIEKTPOJUTHYECKAs JUCCOLMAIMSA, CTENEeHb JUCCOIUALINH,
BOJIOPOJIHBIN TIOKA3aTellb, OKHUCIHUTENIb, BOCCTAHOBUTENb, TEIJIOBOM ddPeKT
XUMHUUYECKON peaKIiu, CKOPOCTh XUMUYECKONU pPEaKIMu, XUMHUIYECKOE PaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOPHS AICKTPOIUTHYECKOU UCCOLMAIUHU, TEePUOIUIECKUM
3akoH /.M. MenaeneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpeBpAaICHUs] SHEPTUU NPU XUMHUUYECKUX PEaKIMsIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK
XUMHUHM, MHPOBO33PEHUYECKUE 3HAHMS, JIieXKalMe B OCHOBE TMOHUMAaHUS
NPUYMHHOCTA W CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEJICTaBJICHUSI O CTPOCHUM BEIIECTBA HA AaTOMHOM, HOHHO-MOJICKYJISIPHOM H
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHUYECKHX
peaKkuuii, TEPMOJUHAMUYECKUX U KHUHETUYECKUX 3aKOHOMEPHOCTAX  HUX
NPOTEKaHMsS, 0 XUMHUYECKOM DPaBHOBECHH, PACTBOpPAX M JIUCIIEPCHBIX CUCTEMAX;
(haKTOJIOTHYECKHE CBEJICHHUS O CBOWCTBAX, COCTaBe, MOJY4YCHUU U 0€30MacHOM
WCIIOJb30BaHNN BAXKHEHIIMX HEOPTaHMYCCKUX BEIIECTB B OBITY M MPAKTHUCCKOU
JNEATCIIbHOCTH  YeJIOBeKa, OOIMMX  HAyYHBIX  MPUHIOHMIAX  XHUMHYECKOTO
MIPOM3BOJICTBA;

c(hOpPMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEpPHbIE NMPU3HAKU TOHSITHH,
YCTaHABJIMBATh MX B3aMMOCBSI3b, MCIIOJb30BaTh COOTBETCTBYIOUIME MOHSATUS TPHU
ONHMCAaHUKM HEOPTAaHUYECKUX BEUIECTB U MX MPEBPAILICHHUII;



c(hOpMUPOBAaHHOCTh YMEHHUS HCIIOIh30BATh XUMHUYECKYIO CHUMBOJMKY JIJIS
coctaBieHus (HOpPMyJT BEMIECTB W  ypaBHCHUH  XUMHUYECKUX  PEAKIIHMA,
cucrteMatnyeckyto HomeHknatypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUSI ONPENIEISATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS
XUMHUUYECKUX JJIEMEHTOB B COCIMHEHHSX, BUJ XUMHUYECKOW CBSI3M (KOBaJEHTHAas,
WOHHAs, METa/VIMuyecKas, BOJOPOJHAs), THUI KPUCTAUIMYECKON PpEImETKU
KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHUS OOBSCHATH 3aBUCHUMOCTb CBOMCTB BELIECTB OT
BHUJIa XMMHYECKOW CBSI3M M THUMA KPUCTAJUIMYECKOW pPENETKH, OOMEHHBIA U
JIOHOPHO-AKIENITOPHBIN MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOMN CBS3H;

chOPpMUPOBAHHOCTh ~ YMEHHUUW:  KJIACCH(PUIIUPOBATH:  HEOPTAaHUYECCKUE
BEIECTBA 10 UX COCTABY, XUMHUYECKUE PEAKIIUHU IO PA3IUYHBIM MPU3HAKAM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PQeKTy peakiuu, W3MEHEHUIO
CTENEHEH OKHUCJICHHsI DJEMEHTOB, OOpAaTUMOCTH, YYacCTHIO Karajiu3aropa u
JIPYTHUE); CAMOCTOSITEIBHO BHIOMPATh OCHOBAHMS U KPUTEPHH IS Kilaccuukanuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHUS PACKPHIBATH CMBICH MEPUOAUUECKOr0 3aKoHa /.
W. MenaeneeBa 1 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYI0, OOBICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh YMEHUN: XapaKTePU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOJIOB
[Tepuoanueckoit CHUCTEMBI .. Menpeneena, HCTIOJIb3YSl HOHATHS
«QHEPreTUYECKUE YPOBHU», «IHEPreTUYECKHUE MOAYPOBHU», «S-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE M BO30YXKIEHHOE HHEPTreTUYECKUE COCTOSIHHSI aToMay;
OOBSACHITh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XUMHUYECKUX DJIEMEHTOB U HX
coequHeHMH 1o Inepuogam U rpynmnam  I[lepuwoamyeckounr cucremsr /J[. .
MenpneneeBa, BaJ€HTHBIE BO3MOKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOECHUS
UX JICKTPOHHBIX 000JI0YCK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMHUCHIBATH) OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYILIECTBOBAHUE T€HETUYECKOW CBSA3M MEXKIYy HEOPraHMYECKHMM BEIIECTBAMHU C
MIOMOIUIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIMA;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH  CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIHHBIX PEAKIIMA TTOCPECTBOM COCTABJICHUS SJEKTPOHHOTO OasilaHca
TUX pPEAKUUH; peakuuid HOHHOrOo OOMEHa MHYTEM COCTABJICHHS WX IMOJHBIX U
COKPAIlllEHHBIX  MOHHBIX  YPaBHEHWH;  peaKkUuuMi  TUAPOJIM3A;  PEAKIUHU
KOMILJIEKCO0Opa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IIMHKA U aJTIOMUHHS);



chOpMHUPOBAaHHOCTh YMEHUS OOBACHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHYECKUX PEaKUUd C yu€TOM HX SHEPreTHUYECKHX XapaKTePUCTHUK, XapakTep
U3MEHEHHUSI CKOPOCTHM XHMHMUYECKOH pEaKIMH B 3aBUCUMOCTH OT pa3iMYHBIX
(bakTopoB, a Tak)Ke XapakTep CMEUIEHUS XUMUYECKOIO PABHOBECHSI TIOJ1 BIMSIHUEM
BHEIIHUX Bo3zehcTBuil (mpuniui Jle [larense);

c(OpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XHMHUYECKHE PEaKIuH,
JeKale B OCHOBE IMPOMBIIIJICHHOTO TOJYYEHUS CEPHOW KHUCIOTHI, aMMHAaKa,
o0lllMe Hay4yHble NPUHIMIBI XUMUYECKUX IPOU3BOJCTB; II€JI€CO00Pa3HOCTD
NPUMEHEHUsI HEOPTraHWYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pEHHUSI COOTHOILIEHUSI PUCK-TT0JIb3a;

c(OpMUPOBAHHOCTh BJIAJICHUS CHCTEMOM 3HAHUH O METOJaX HayYHOIO
NO3HAHUS SIBICHUW MPHUPOAbI — HAOMIOJEHUE, H3MEpPEHHE, MOJCIUPOBAHUE,
AKCIEPUMEHT (peaibHbId U MBICIECHHBIH ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS MPUMEHSTh 3TH 3HAHMS MIPU SKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILIECTB
U s OOBSICHEHWS XHUMHUYECKUX SBJICHHH, HWMEIOIMUX MECTO B MPUPOJE,
NPAKTHUUECKOH IEATEIbHOCTH YEJIOBEKa U B TOBCEAHEBHON KU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUUA C
MNOHATUSIMUA U TIPEJICTABIICHUSAMH JAPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1e€ 0CO3HAHHOIO MOHUMAHUS MaTePUAIbLHOTO €IMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUS TPOBOJUTH PACUETHL: C HCIOJIb30BAHUEM
NOHSTUNA «MaccoBasi JI0JIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAS KOHLIEHTPALIMSDY;
Macchl BelIeCTBa WM 00bEMa rasza 1o M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOTO M3 YyYaCTBYIOIIMX B PEaklMU BEUIECTB; TEIUIOBOTO 3(ddekTta
peaKkiMy; 3HA4eHHs] BOJOPOAHOTO IMOKa3aTesiss PacTBOPOB KUCIOT U IIEJIOYeh C
U3BECTHOM CTEMEeHbIO0 IUCCOLMAlMU; Macchl (00BbEMa, KOJIMYECTBA BELIECTBA)
IPOAYKTa PEeaKkH, €ClIH OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHUJE pacTBoOpa C
OTIPE/ICIEHHON MacCOBOM J0Jiel pacTBOPEHHOIO BEIECTBA WJIM JaHO B M30BITKE
(uMeeT mpUMECH); MIOJIM BBIXOAA MPOAYKTa pPEaKIuu; OOBEMHBIX OTHOIICHUU
ra3os;

c(OpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUIAHUPOBAaTh M MPOBOAUTH
XUMHYECKHH  SKCIEepUMEHT  (TpOBEJCHHE  peakuuid  HMOHHOrO  oOMeHa,
MOJATBEPKIECHUE KAYECTBEHHOI'O COCTaBa HEOPraHUYECKUX BEUIECTB, ONPEACIICHHUE
Cpenbl PAacTBOPOB BEHIECTB C IMOMONIbIO HWHIMKATOPOB, H3YUYEHUE BIUSHUSA
pa3nuuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEaKkUuu, pelieHHe
DKCIIEPUMEHTANBHBIX 3a7a4 1o Temam «Metamwtely u  «Hemeramis») ¢
coOJIr0/IeHreM MpaBuil O€30MacHOTO OOpaleHusl ¢ BEIEeCTBAMU U JIA0OPaTOPHBIM
obopynoBaHueM, (QopMyIHpOBaTH 1eJb HUCCIENOBaHUS, MPEACTABIAThH B
paznuyHOi ¢dopMe pe3yabTaThl IKCIIEPUMEHTA, aHAJU3UPOBATh U OLEHUBATH UX
JOCTOBEPHOCT;



c(hopMUPOBAHHOCTh YMEHUI: COOJI0IaTh TTpaBuJia MOJb30BAHUS XUMHYECKOM
nocynoil u jabopaTopHbIM 00OpyJOBaHWEM, OOpaIlleHUusT C BEIIeCTBAaMHU B
COOTBETCTBHUM C HWHCTPYKIUSMHU TIO BBITTOJIHCHHUIO JIA0OPATOPHBIX XUMHUYECKHX
OMBITOB, HKOJOTHYECKU LIeJIeCO00pa3HOTr0 IMOBEJAEHUs B OBITY U TPYAOBOU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbs, OKPYXKAIOLIEH MPUPOIHOU
cpedabl MW JIOCTMXKEHHS €€ YCTOMYMBOTO Pa3BUTHUSA, OCO3HABaTh OMACHOCTH
TOKCHUYECKOI'0 JICUCTBUSI HA JKUBBIE OPraHU3MbI ONpPEACIEHHBIX HEOPraHUYECKHUX
BEIIECTB, MOHMUMas cMbIcl noka3arens [TK;

c(hOpMUPOBAHHOCTh YMEHHM: OCYHIECTBJIATH LI€JICHANIPABICHHBIM MOUCK
XUMUYECKON MH(OPMAIIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHasi U yueOHO-Hay4yHas
JauTepaTypa, CpelcTBa MaccoBoil uHpopMaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, mepepadaTeiBaTh €€ U UCIIOIH30BAThH
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1aueH.
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Bbubmunoreka LIOK

3.2 keToHbl. KapOoHoBbIe KUCTOTHL. ClIOKHBIC 21 hitps://m.cdsoo.ru/d69df650
a¢upsl. Kupbr
Bbubmunoreka LIOK
33 YIICBOME! ? https://m.edsoo.ru/d69df650
Hroro no pazneny 41
Pasznen 4. A3oTcoaeprkamue oOpraHnyeckue coeIuHeHust
bubmunoreka LIOK
4.1 AMUHBL. AMUHOKHCIOTEL. benkn 12 hitps://m.cdsoo.ru/d69df650
Hroro no pasgeny 12
Pasznea S. BoicokomoJieKkyJIsipHbIe COeINHEHUS
5.1 BricokoMonekynsipHbIE COeTUHEHUS 6 bubmorexa LOK
) yp A https://m.edso00.ru/d69df650
Uroro no pazgeny 6
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11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (witpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoanueckuii 3akoxn
1.1 u [lepruoandeckas cucreMa XUMHUYICCKUX 9 0 0 bubmorexa HOK
) proa https://m.edsoo.ru/2dd57124
anemenToB /1. V1. MenaeneeBa
12 Crpoenue BeniectBa. MHOrooOpasue 1 1 0 bubanorexa HOK
' BELIECTB https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
1. X 1 1
3 HMITHCCIHIE peariin ? 3 https://m.edsoo.ru/2dd57{24
Uroro no pazgeny 39
Pa3nesn 2. Heoprannyeckasi Xumust
bu6mmoreka [IOK
21 Hewmeranst 31 ! 3 https://m.edsoo.ru/2dd57f24
Bbu6nuoreka [JOK
2.2 M 2 1 2
CTaLITH 3 https://m.edsoo.ru/2dd57124
Hroro no pazgeny 54
Pa3zgen 3. XuMus u :Ku3HbL
31 MeTobl TO3HAHUST B XUMUAU. XUMUS U 9 0 0 bubmuorexa [JOK
' JKU3Hb https://m.edsoo.ru/2dd5724
Uroro no pazgeny 9
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IHOYPOYHOE INIVTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Koutpoasnubie IIpakTnyeckue
n/n Bcero U3ydeHus! o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
IIpenmer u 3HaueHue
OPraHU4YeCKON XUMHUH,
1 MPE/ICTABICHHUE O 1 0 0 bubmorexa [IOK
ped 03.09.2024  https://m.eds00.ru/3686e6f5
MHOTO00pa3uu OPraHUIECKUX
COCTMHEHUN
DNEKTPOHHOE CTPOEHUE aTOMa
nepoja (OCHOBHOE U
2 }312361) ; éI({HOG COCTOSIHHS) 1 0 0 bubmorexa HOK
e ' 04.09.2024  https://m.edsoo.ru/Oce6fd4c
BaneHTHBIE BO3MOXHOCTH
aToMa yriepoja
XuMHUYecKas CBS3b B
OPTraHUYECKUX COCTMHECHUSIX.
3 Mexanu3mbl 00pa3oBaHUs 1 0 0 bubmorexa [IOK
N P 05.09.2024 | https://m.edsoo.ru/8d39f5¢8
KOBAJICHTHOM CBSI3H, CIIOCOOBI
pa3psbiBa CBs3ei
Teopus crpoeHus
4 OpPraHUYECKUX COCTMHEHUIN A 1 0 0 bubmorexa [IOK
P A ' 10.09.2024  https://m.edsoo.ru/9e595¢cb8
M. Bytneposa
Bunsl nzomepun: CTpyKkTypHas,
5 IIPOCTPAHCTBECHHAS. 1 0 0 bu6bnuorexa [IOK
OnexTpoHHbIe () (EKTH B 11.09.2024  https://m.edsoo.ru/b0e61661

MOJICKYJIaX OpTraHUYCCKUX



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

[Ipencrasienue o
KIIacCU(UKAIUU U

bu6mmoreka [IOK

6 ;IZ?::I::(?;[;;C;?IXUP AC) 12.09.2024 | https://m.edsoo.ru/c212dd21
OpPTaHHYECKUX BEIICCTB

7 Knaccudukanms peakiuii B but6mmoreka [IOK
OPraHU4YeCKON XUMHH 17.09.2024 | https://m.edsoo.ru/ba5706aa

2 Cuctemaruzanus 1 00001IeHNE bubmoreka [{OK
3HAHUU MO TeMe 18.09.2024 | https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJOTHYECKHHA Psi,
oOmras popmyina,

9 HOMEHKJIaTypa U U30Mepus, bubnmoreka [JOK
3JIEKTPOHHOE U 19.09.2024  https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

10 du3nyecKue 1 XUMAYCCKUE bubmunoreka LIOK
CBOICTBA aJIKAaHOB 24.09.2024  https://m.edsoo.ru/3137711c
HaxoxneHue ankaHoOB B

11 npupoze. CriocoObl momyyeHus Bubamorexa [IOK

25.09.2024 | https://m.edso00.ru/259b0aSb
U TIPUMEHEHHUE aJIKaHOB
[ukmoankaHbl: o0IIas
dbopmysa, HOMEHKIATypa U

12 U30MepHsl, 0COOEHHOCTH bu6bnuorexa [IOK
CTPOCHHUS U XUMHUYECKUX 26.09.2024  https://m.edsoo.ru/156730d2
CBOWCTB, CITOCOOBI MOJIy4YEHUS U
MPUMEHEHUE

13 Pewenne pacu€THbIX 3aa4 HA Bubnmorexa [IOK

https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
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OIIpElIETICHUE MOJIEKYIISIPHOU
(bopMyJIIBI OPraHUYECKOTO
BEIIECTBA IT0 MACCOBBIM JOJISIM
aTOMOB 3JIEMEHTOB, BXOISAIINX
B ero coctas. CucremMaTn3anus
1 000011IeHIE 3HAHUI 110 TEME

01.10.2024

AJIKEHBI: TOMOJIOTUYECKUU PSAI,
obmas popmyna,
HOMEHKJIaTypa, SIEKTPOHHOE U

but6mmoreka [IOK

14
NIPOCTPAHCTBEHHOE CTPOCHUE 02.10.2024  https://m.edsoo.ru/273b0ale
MoJiekys. CTpyKTypHast ¥ LIUC-
TpaHC-U30MEPUS ATKEHOB
Ouznyeckue U XUMHUIECKHe
15 cBoOMcTBa ankeHoB. [IpaBuiio bubmorexa [IOK
P 03.10.2024 | https://m.edsoo.ru/21069ccd
MapkoBHHKOBA
16 CriocoObI oTy4eHus 1 bubmmoreka [JOK
MIPUMEHEHNE AJIKEHOB 08.10.2024 = https://m.edsoo.ru/665dc058
[IpakTuueckas padora Ne 1 o
17 teme "llonydyenue s3TusieHa u bubmorexa OK
e N 09.10.2024  https://m.edsoo.ru/0941eed8
M3Yy4YEHUE €ro CBOMCTB
Pemenue pacu€THbix 3a1a4d Ha
18 ONPEAEICHUE MOJIEKYJIIPHOU bu6nuoreka [IOK
(bopMyITBI OPraHUIECKOTO 10.10.2024  https://m.edsoo.ru/e9ea9921
BEIECTBA
AJKaIueHbl: CONpsKEHHBIE,
U30JIMPOBaHHbIE,
19 KYMYJIUPOBAHHBIE bubmorexa [OK
yMYTHP ' 15.10.2024  https://m.eds00.ru/04298c0a

OCOOEeHHOCTH AIIEKTPOHHOTO
CTPOCHHS



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

20 XUMHYECKHE CBOICTBA bubmunorexa LIOK
CONPSIKEHHBIX TUCHOB 16.10.2024  https://m.edsoo.ru/e561253d

21 CriocoObI oTy4eHus 1 bu6nuoreka [IOK
MPUMEHEHNE AJIKAJUECHOB 17.10.2024 = https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKUH P/,
obmas popmyna,

2 HOMEHKJIATypa, SJIEKTPOHHOE U bu6nuoreka [IOK
MIPOCTPAHCTBEHHOE CTPOCHUE 22.10.2024 | https://m.edsoo.ru/68bbccde
MOJIeKYJ, (pu3nyecKue
CBOMCTBA

7 XuMHYECKHE CBONCTBA bubnuoteka [JOK
AJIKUHOB 23.10.2024  https://m.edsoo.ru/23493a93

24 KauecTBeHHbIE peakiuy Ha bubnmoreka [JOK
TPONHYIO CBSI3b 24.10.2024 | https://m.edsoo.ru/7blc48da

’5 CriocoObI MoTy4eHus 1 bu6nuoreka [JOK
MIPUMEHEHNE AJIKUHOB 05.11.2024 = https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl o

26 YpPaBHEHUIO XUMUYECKOMN bubmorexa OK

06.11.2024  https://m.edsoo.ru/5db8e526
peakiuu
KontponbHas padota

27 "YraeBoaopo bl ) 07.11.2004
HEIUKINYECKOrO CTPOCHHUS
ApEHBI: TOMOJIOTHYECKUUN PsifI,
obmas popmyna,

)3 HOMEHKJIaTypa. DJIEKTPOHHOE U bubmmoreka [JOK
MPOCTPAHCTBEHHOE CTPOCHUE 12.11.2024  https://m.edsoo.ru/a92a7094

MOJIEKYJT O€H30J1a U TOIyo1a,
ux (pU3HYECKUe CBOMCTBA



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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XUMHYECKUE CBOWCTBA apEHOB:

bubmunorexa LIOK

29 pEaKIIUK 3aMEeIICHUS 13.11.2024 | https://m.edsoo.ru/a44alacsd
XUMHUYECKUE CBOWCTBA apEHOB:
30 peaKIuu IPUCOETUHEHNUS, Bubmmorexa [IOK
14.11.2024 | https://m.edsoo.ru/a44alacsd
OKHCJICHHE TOMOJIOTOB O€H3071a
31 Oco0EHHOCTH XUMHUYSCKUX bubnuoteka [JOK
CBOMCTB CTHpOJIa 19.11.2024  https://m.edsoo.ru/d5018a54
Pemenue pacu€THbix 3a1a4 Ha
1 ONpeIETICHUE MOJIEKYJISIPHOI bubnmoreka [JOK
(bOopMyJIIBI OPraHMYECKOTO 20.11.2024 = https://m.edsoo.ru/53461a2c
BEIIeCTBA
13 CriocoObI MoTy4eHus 1 bubnmoreka [JOK
MIPUMEHEHNE APEHOB 21.11.2024 | https://m.edso0o.ru/6£717d09
I'enernueckas cBsA3b MEKIY
34 Pa3JIMYHBIMU KJIaCCaMU 26.11.2004
YTIEBOIOPOIOB
Pacuétel mo ypaBHEHUAM
3 XUMHYECKUX PEaKIUM.
. Cucremaru3zanus u 0000IIeHIEe 27.11.2024
3HaHUM 110 TEME
16 [Ipuponansrii ra3. [lomyTHbie
He(TSHBIC Ta3bI 28.11.2024
37 KameHHBI#1 yroab 1 pOayKThI Bu6muotexa [JOK
ero nepepadoTKu 03.12.2024  https://m.edsoo.ru/69b3398b
Hed1b 1 ciocoOsI eé
38 nepepabotku. [Ipumenenue Bubmmorexa [IOK
04.12.2024  https://m.edsoo.ru/21f9de78
IPOAYKTOB NepepaboTKu HEPTH
39 ['enernueckas CBsI3b MEKIY



https://m.edsoo.ru/a44a1ae4
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PAa3JIMYHBIMHA KJIaCCaMU
YTJIEBOAOPOIOB

05.12.2024

l'anorenonponsBoHbIE
YIJIEBOIOPOAOB: AIEKTPOHHOE

but6mmoreka [IOK

40
CTPOEHUE; PEAKLIUH 3aMEILICHUS 10.12.2024  https://m.edsoo.ru/82b4d759
rajoreta
JleWicTBue 1Iemouei Ha
TaJIOTeHITPOU3BOTHBIC.
41 B I
3aUMOJIEVCTBHE 11.12.2024
IIUTAJIONeHAJIKAaHOB C MAarHUEM
U [IUHKOM
Cucremarusanusa 1 00001eHne
42 3HAHUU MO pa3jien bubmorexa [IOK
" pasit " y 12.12.2024 | https://m.eds00.ru/20e89122
YrneBoaopoibt
43 KoHnTtponbHas paborta mo teme bu6nuoreka [IOK
"Yraesogopoer" 17.12.2024 | https://m.edsoo.ru/95¢9¢298
[IpenenvHBIC OTHOATOMHEIE
CIIUPTHI: TOMOJIOTHYECKHH PSII,
obmas ¢hopMyiia, CTpOCHHUE
44 MOI.;I'IIGK % 513oyMe I/Iﬂp bubmorexa HOK
Y pH, 18.12.2024 |  https://m.edsoo.ru/df04c5cd
HOMEHKJIATypa,
Kiaccugukanus, pusnyeckue
CBOMCTBA
XUMHYeCKHE CBOMCTBA
45 MpeIenbHBIX OTHOATOMHBIX buGnnorexa LIOK
pelt g 19.12.2024 | https://m.edsoo.ru/26ee34fe
CITUPTOB
CriocoObI nostyueHust u
46 MIpUMEHEeHNE OTHOATOMHBIX buGnnorexa [IOK
p A 24.12.2024 @ https://m.edsoo.ru/484100000000000

CIIUPTOB



https://m.edsoo.ru/82b4d759
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IIpocteie 3¢upsr:
HOMEHKJIaTypa 1 U30Mepus,

bubmunoreka LIOK

47 0COOEHHOCTH (PU3UIECKUX U 25.12.2024  https://m.edsoo.ru/c2c788b2
XUMHUYECKHX CBOWCTB
MHOroaTroMHBbIE CIIUPTHL:

43 STUJICHIVIUKOJIb U TIIMLEPUH, X Bu6muotexa [JOK
bu3YecKrue U XUMHUIECKUE 26.12.2024  https://m.edsoo.ru/ee4d84aa
CBOMCTBa
Crioco0bI nostyueHust u

49 IIPUMEHEHUE MHOIOATOMHBIX bubmorexa [IOK

08.01.2025  https://m.edsoo.ru/d12e567d
CIIUPTOB
DEeHO: CTPOEHUE MOJIEKYJIbI,
50 busznyecKre CBOMCTBA. bubmorexa [OK
09.01.2025  https://m.edsoo.ru/2ce726f8
TokcuuHoCTh heHona
. bu6mmoreka [IOK

31 XumiieckHe cBOHCTBa (erora 14.01.2025 | https://m.edsoo.ru/037ca5t9

5 CriocoObI MoTy4eHus 1 bubmmoreka [JOK
npuMeHeHue GeHomna 15.01.2025  https://m.edsoo.ru/c77ddf4c
[IpaxkTuueckas padora Ne 2.

53 Pemenue skcniepuMeHTanbHbBIX bu6nuoreka [IOK
3aj1a4 o teme "CaupTsl U 16.01.2025  https://m.edsoo.ru/fd0ced09
denomnsr"

54 KontponbHas padota bu6nuoreka [IOK
"VYrneBonopoasr" 21.01.2025 = https://m.edsoo.ru/1810cb9b
AJbaeruabl U KeTOHBI:

55 3JIEKTPOHHOE CTPOCHHE bubmmoreka [JOK
KapOOHUIbHON TPYIIIIbI; 22.01.2025 | https://m.edsoo.ru/b139beaa

TOMOJIOTUYECKHE PSJIbI, 00TIIast
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dbopmyna, nzomepus u
HOMCHKJIATypa

AJIBI[GFI/II[BI 1 KCTOHBI:

bu6mmoreka [IOK

56 i ;
usmiccine cpofictsa 23.01.2025  https://m.edsoo.ru/c887425¢
peaKuuy IPUCOSTUHECHUS
Peakinu okucneHus u
57 KadyecTBEHHBIE PEaKIINU bubmmorexa LOK
peardl 28.01.2025 | https://m.edsoo.ru/a393baa9
AJIBJETUI0B U KETOHOB
58 CrniocoObI noydeHus bubnmoreka [JOK
albIETUI0B U KETOHOB 29.01.2025 | https://m.edsoo.ru/520d1c51
OnHOOCHOBHBIE NPEAEIbHBIE
59 KapOOHOBBIC KUCIIOTHI, bubmunoreka LIOK
0COOEHHOCTH CTPOSHUS UX 30.01.2025 | https://m.edsoo.ru/fecOb113
MOJIEKYJT
H3omepus u HOMEHKIaTypa
60 KapOOHOBBIX KUCJIOT, UX bubmmorexa LOK
P o 04.02.2025  https://m.edso0.ru/700cc87b
duznuecKue cBOCTBa
XUMHYeCKHE CBOMCTBA
61 IpeaesIbHBIX OJTHOOCHOBHEBIX bubmmorexa LOK
bel A 05.02.2025 | https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIIOT
OCco0OEeHHOCTH CBOMCTB
6 MYpPaBbUHON KUCIIOTBHI. bu6nuoreka [IOK
Mmuoroo6pa3ue kapOOHOBBIX 06.02.2025  https://m.edsoo.ru/bb31be71
KHCJIOT
OCco0OEHHOCTH CBOMCTB:
63 HETPEACIbHBIX 1 bubmunoreka LIOK
apoMaTHYECKUX KapOOHOBBIX, 11.02.2025  https://m.edsoo.ru/83a08773

TUKapOOHOBBIX,



https://m.edsoo.ru/c887425c
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THJIPOKCUKAPOOHOBBIX KUCIIOT.
[IpencTaBuTeny BHICIIMX
KapOOHOBBIX KUCIIOT

[TonsATHE O IPOU3BOAHBIX

but6mmoreka [IOK

64 KapOOHOBBIX KHUCIIOT 12.02.2025  https://m.edsoo.ru/0d162d9d
CniocoObI ToTy4YeHus 1

65 pUMEHEHNE KapOOHOBBIX bubmorexa OK

13.02.2025  https://m.edso00.ru/7c¢065¢9d
KHUCIIOT
CrnoxHbie dupsI:

66 TOMOJIOTUYECKHH psiJl, oO1as bubmunoreka LIOK
dbopmyra, u3oMepHs 1 18.02.2025  https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DuU3NYECKUE U XUMUYECKUE bubmoreka [{OK
cBOMCTBa A3(HHUPOB 19.02.2025  https://m.edsoo.ru/ad6b94b2
Pemenne pacy€THbIX 3a1a4: 110
YPaBHEHUIO XUMUYECKOU

68 peakiuu, Ha ovnpe):[eneHHe 20.02.2025
MOJIEKYJIIPHOM (hOPMYITBI
OpPTaHUYECKOTO BEIIECTBA
[IpaxkTuueckas padora Ne 3.

69 Pemenue skciepuMeHTaIbHBIX Bu6muotexa [JOK
3anad o Teme "KapOoHOoBBIE 25.02.2025  https://m.edsoo0.ru/486671b
KUCIIOTHI. CiioxHBIE dpuphI"”

Kupsr: ctpoenue, pusndeckue
70 u XIEMI/I‘-IGEKI/IG CB’OECTBa bubmorexa OK
26.02.2025 | https://m.edsoo.ru/al9¢5b98
(Tuaponms)

71 OcoOEHHOCTH CBOWCTB JKHUPOB, bubnuoteka [JOK

COJZIEpKAIIUX OCTaTKU 27.02.2025  https://m.edsoo.ru/b0331922



https://m.edsoo.ru/0d162d9d
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HCMIPCACIBbHBIX KUPHBIX
KucaoT. JKupsl B IpUpo/ie

Mpr1a kak coJI BBICIINX
KapOOHOBBIX KUCIIOT, HX

72 Mototee aeiictue. [lonstue o bubmmorexa [IOK
04.03.2025 | https://m.edsoo.ru/3¢566565
CUHTETUYECKHUX MOIOITUX
cpenctBax (CMC)
I'enernueckas cB3b
7 YIJI€BOIOPOAOB U bu6nuorexa [IOK
KUCJIOPOACOAEPKALINX 05.03.2025  https://m.eds00.ru/56790c96
OpPTaHHYECKUX BEIICCTB
74 Pacuétel mo ypaBHEHUAM
XUMUYECKHUX peaKluid 06.03.2025
O00011eHNEe 3HAHUHT 110 TEME:
"Kucnopoaocoaepkariue
75 opraHWI{)efKHe ie?uecia: bubmmorexa LOK
11.03.2025  https://m.edsoo.ru/f8ecaf2eb
CIIUPTHI, 3(UPHI, aTTbIETHIBI,
KUCIIOTHI"
OO0m1as XxapakTepUCTHKA
76 YTJIEBOJIOB M KJIaCCU(UKAITUS bu6nuoreka [IOK
yTJIeBOJOB (MOHO-, TU- U 12.03.2025 @ https://m.edsoo.ru/7a9693al
MOJIMCAXaPHUIBI)
Monocaxapuasl: GU3NIECKUE
77 CBOMCTBA If HEXOEHGHHG B buGnnorexa LIOK
13.03.2025  https://m.edsoo.ru/b4bdda2d
pupoIe
[IpuMeHeHue rioKo3sl, €
73 SHAYCHIC B bubmunoreka LIOK
18.03.2025  https://m.edsoo.ru/5e¢61122d

KU3HCACATCIbHOCTH OpraHu3smMa



https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
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Jucaxapunpl: caxaposa,
MajbTO3a U JIAKTO3a.

bubmunoreka LIOK

7 Haxoxnenue B mpupoe u 19.03.2025 | https://m.edsoo.ru/eb0384¢7
IPUMEHEHHE JHCaXapuioB
[Tonucaxapuasl: cTpoeHue

20 MaKpoOMOJIeKyJ, (Pu3ndecKue u Bu6muotexa [JOK
XUMUYECKHUE CBOWCTBA, 20.03.2025 | https://m.edsoo.ru/72a04508
pUMEHEHNE

81 [TonsiTHE 00 UCKYCCTBEHHBIX bu6nuoreka [IOK
BOJIOKHAX 01.04.2025  https://m.eds00.ru/6216e766
Pemenue pacueTHbIx 3a1a4 Ha

2 omnpeAeseHue J0JIM BbIX01a bu6nuoreka [IOK
MPOAYKTA PEAKIIUU OT 02.04.2025  https://m.edsoo.ru/7fde47ef
TEOPETUYECKH BO3MOXKHOTO

23 CucreMaru3anus 1 0000IIeHIE bubnuoteka [JOK
3HaHWH MO pa3zeny 03.04.2025  https://m.edsoo.ru/08d4364c
KonTtponsHas pabora o Teme

84 "Kucnoponconepxaniue buGnnorexa LIOK

" 08.04.2025  https://m.edsoo.ru/42c6678e

OpraHUYECKHEe COCTUHEHUS
AMUHBI: K1accuduKaIms,
CTpOCHUE MOJIEKYJI, 001Ias

85 @(f)pMyJIa, I/IBOMG?I/I}I, bubmorexa [IOK

09.04.2025  https://m.edsoo.ru/efa7e6ca

HOMEHKJIaTypa U (pu3nyueckue
CBOMCTBa

26 XuMHUYECKue CBONCTRA bubnuoteka [JOK
anmn(aTHIecKuX aMHHOB 10.04.2025  https://m.edsoo.ru/1bc5ct80

27 AHWIUH: CTPOCHHUE aHUJIMHA, bu6nuoreka [IOK
0COOEHHOCTH XUMHUYECKUX 15.04.2025  https://m.edsoo.ru/39cd21f1



https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
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CBOMCTB aHUJIMHA

CniocoObI ToTy4YeHus 1

88 NPUMEHEHHE ATH(PATHIECKUX bubmorera [IOK
p 16.04.2025 | https://m.edsoo.ru/eal38763
AMUHOB
AMHUHOKHUCIIOTHI:
HOMEHKJIaTypa U U30MEepus,
89 bu3nYecKue CBOMCTBA bubmorexa [OK
) 17.04.2025 | https://m.edsoo.ru/d1773e80
OTtaenpHBIC IPEICTABUTENH Ol
AMUHOKHUCIIOT
XUMHYECKHE CBOMCTBA
AMHHOKHCJIOT, X
90 OMOJIOTUYECKOE 3HAUECHUE bubmmorexa LOK
22.04.2025  https://m.edsoo.ru/77df705a
aMHUHOKUCIOT. CHHTE3 U
TUIPOIIU3 TIENITHIOB
01 benku kak npupoiHbIe bu6nuoreka [IOK
MTOJIMMEPHI; CTPYKTYPBI OEITKOB 23.04.2025 @ https://m.edso0.ru/429¢9899
bubmunoreka LIOK
92 X I 0
HIMHTHCCIHIE CBORCTBA DEIIKOB 24.04.2025 @ https://m.edsoo.ru/6237306d
AzoTtcoaepikaiue
TeTePOIMKIHYECKUE
93 coequuennsd. HykiennoBele Bubmorexa OK
A A 29.04.2025  https://m.edsoo.ru/521d1431
KHUCIIOTHI: COCTaB, CTPOCHHE U
Ouosornueckas poib
[IpakTuueckas padora Ne 4.
Pewienne skciepuMeHTAIBHBIX
94 784 110 TeMe bubmunoreka LIOK
g 30.04.2025 | https://m.edsoo.ru/8e3¢c02d1

"A3oTcoaepkaiue
OpraHUYEeCKHE COCTUHEHUS "



https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
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[IpakTuueckas padora Ne 5.
Pemenue sxcriepuMeHTaTBHBIX

bubmunoreka LIOK

95 3aaa4 o teme "Pacno3HaBanne 06.05.2025 | https://m.edsoo.ru/bde3{df6
OpPraHMYEeCKUX COCTUHEHUIN"
KonTtponsHas pabora no Teme
96 "A3oTcoaepkaiue bubmorexa [IOK
" 07.05.2025  https://m.edsoo.ru/ce561bc7
OpTraHUYECKUE COCAMHEHUS
OCHOBHBIC TIOHATHS XUMHH
BBICOKOMOJIEKYJISIPHBIX
97 COEIUHEHUN U METOBI UX Bubmiorexa OK
08.05.2025  https://m.edsoo.ru/7aa63ebd
CUHTE3a —IIOJIUMEPU3AIIHS U
TTOJIMKOH ICHCAITUS

08 [Inactmaccel. YTunuzamnus u bubnuoreka [JOK
nepepaboTka IIacTuka 13.05.2025  https://m.edso00.ru/82242e0f
DJ1acTOMeEpbI: HATYpaJbHbBIN

99 CUHTETUYECKHE KAYUYKH. bubmorexa OK

14.05.2025  https://m.edso0.ru/246103ec
Pe3una
Boiokna: HarypanbHbIE,

100 HMCKYCCTBEHHBIE, bubmunoreka LIOK
cuHTernueckue. [lonmumepst 15.05.2025  https://m.eds00.1ru/5963a601
CIENUATLHOTO HA3HAYCHUS
[IpakTuueckas padora Ne 6.

101 Pemrenne skcnepuMeHTaIBHBIX bubmmoreka [JOK
3aaa4 o teme "Pacnio3HaBanne 20.05.2025  https://m.edsoo.ru/3aebd77a
MJ1aCTMAcC ¥ BOJIOKOH"

O06o01IeHre U cucTeMaTr3aIus

102 M3Y4YEHHOI'0 MaTepuaa 1o Bu6muotexa [IOK

TeMme "BhICOKOMONEKYIISIpHBIE 21.05.2025 | https://m.edsoo.ru/6a22bled

coenuueHus"”
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102




11 KIIACC

KoJsun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontpoabusbie IlpakTuueckue
n/n Bcero H3yYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
| Atom. CocTaB aTOMHBIX SIIEp. 1 0 0 bubmuorexa [JOK
Xumuyeckui aneMeHT. M30Tonbl 03.09.2024  https://m.edsoo.ru/59c112ee
) CrpoeHue 3J1eKTpOHHBIX 000JI0YeK | 0 0 bubmmoreka [IOK
aTOMOB, KBAaHTOBEIC UK CJIa 04.09.2024  https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus xumMuaeckux | 0 0 bubnumoreka [IOK
DIIEMEHTOB (S-, p-, d-, f-3IeMeHTBI) 05.09.2024  https://m.edsoo.ru/61294af9
4 Pacnpenenenue 371€KTpOHOB MO 1 0 0 bubanorexa HOK
ATOMHBIM OpOUTAISIM 10.09.2024  https://m.edsoo.ru/f5f750fe
DNEeKTPOHHBIE KOH(PUTYpALlUA aTOMOB
5 3J'IeMeII;TOB B 0CH0];11){ON}III:/I ’ 1 0 0 bubmorexa [TOK
N 11.09.2024  https://m.edsoo.ru/8149e846
BO30YXIEHHOM COCTOSTHUH
6 DNEeKTPOHHBIE KOH(DUTYpAITUU HOHOB. 1 0 0 bubanorexka [HOK
DNEeKTPOOTPULIATEIILHOCTD 12.09.2024  https://m.edsoo.ru/a0764b24
[lepuonuueckuii 3aKOH U
[Tepuonnueckas cucTeMa XUMHUYECKUX
7 anemenTtoB J[. 1. Menpaeneesa, cBsi3b € 1 0 0 bubmorexa HOK
N VH ’ 17.09.2024  https://m.edsoo.ru/16957¢01
COBPEMEHHOI Teopuel CTpOeHUs
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
2 XHUMHYECKHX 3JIEMEHTOB U 1 0 0 bubmuorexa [JOK
00pa3yeMbIX UMH MTPOCTHIX U CIIOKHBIX 18.09.2024  https://m.edsoo.ru/f8468927
BEILECTB [0 TpyMaM 1 nepuoiam



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
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927

KonTtponbHas pabora

nn

pacTBop&HHOTO BeriecTa', "MoJIsipHast

9 "[leproauueckuii 3aKOH U CTPOCHHE bubmorexa [JOK
" 19.09.2024  https://m.edsoo.ru/8fad2942
aToma
Bunsl xumudeckoil cBsa3u. MexaHu3MEBI
10 00pa30oBaHMs KOBAJICHTHOU CBSI3U. bubmmoreka [JOK
Bonoponnas cBs3b. 24.09.2024 | https://m.edsoo.ru/5a8072af
MeXMOJIeKyIISIpHBIE B3aUMOJICHCTBUSA
BaneHTHOCTh U BaJIEHTHBIE
1 BO3MOKHOCTH aTOMOB. CBSI3b bubmuorexa [JOK
3JIEKTPOHHOM CTPYKTYPBI MOJIEKYJ C 25.09.2024  https://m.edsoo.ru/3d2¢ca093
UX T€OMETPUUYECKUM CTPOCHHEM
12 [IpencraBieHuss 0 KOMILUIEKCHBIX bu6mmorexka [IOK
COCIMHEHUSAX: COCTaB U HOMEHKIIAaTypa 26.09.2024 = https://m.edsoo.ru/8c66bl2a
BeniectBa MosiekynsipHOTO U
13 HEMOJIEKYJISIPHOTO CTPOECHUA. THIIBI bubanorexka HOK
KPUCTAIUINYECKUX PEIIETOK U 01.10.2024  https://m.edsoo.ru/e167635b
CBOMCTBA BEIIECTB
[ToHsiTHE O MUCTIEPCHBIX CHCTEMAX.
14 [IpencrapieHune o KOIOUIHBIX buGnnorexa LIOK
02.10.2024 | https://m.edsoo.ru/da2¢70e4
pacTBopax
HcTunHbBIE pacTBOPHI: HACHIIIIEHHBIC U
15 HeHaCbIH_IerHBIe, pI;.CTBOpI/IMOCTb. bubmorexa HOK
03.10.2024  https://m.edsoo.ru/e9ccdd8d
Kpucramnoruapatst
16 CriocoObI BEIpaKEHUST KOHIICHTPAITUU bubanorexka [HOK
pacTBOpOB 08.10.2024  https://m.edsoo.ru/328e653a
Pemenne 3aga4 ¢ ucnoyb30BaHUEM
17 MOHATHH "MaccoBas J0JIA bubmorexa LIOK
09.10.2024  https://m.edsoo.ru/785¢0ab4



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
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KOHLEeHTpauus"

18 Knaccudukanms 1 HOMEHKIaTypa bu6mmoreka [IOK
HEOPraHUYECKUX BELIECTB 10.10.2024  https://m.edsoo.ru/bf9e108d
19 Cuctemaruzanus 1 00001IeHNE bubmuorexa [JOK
3HaHWM 10 TeMe 15.10.2024  https://m.edsoo.ru/8d2c6a3a
KonTtponsHas pabota mo Temam
20 "Ctpoenue BemiectBa. MHOTOOOpa3ue bubmorexa [TOK
P | B ' P 16.10.2024  https://m.edsoo.ru/70a60aa4
BEIIECTB
Knaccudukanust XMMHUYECKHX PEeaKIIHid
B HEOPraHUYECKOU U OPraHUYECKON
21 XUMHUU. 3aKOH COXPaHEHUsI MaCChl bubmmoreka [JOK
BEILIECTB; 3aKOH COXPAHECHUS U 17.10.2024  https://m.edsoo.ru/6335cdd2
IpPEeBpaIeHHs] SHEPTUU TIPU
XUMHYECKHX PEaKIMIX
TennoBbie 3¢ (HeKTh XUMUYECKHX
22 eakuuid. TepMoxumMmuueckue bubmmorexa [TOK
Pearintit. Jep 05.11.2024  https://m.edsoo.ru/d1db86da
ypaBHEHUS
Boruncnenus o ypaBHeHUSIM
23 XAMHUYECKUX PEaKUUN U bubmmorexa [TOK
peart 06.11.2024  https://m.edsoo.ru/87b13954
TEPMOXUMHUYECKUM YPaBHCHHSIM
CKOpOCTh XUMHUUYECKOHN peakiuu, eé
24 .
3aBHCUMOCTH OT Pa3JINYHBIX (PaKTOPOB 07.11.2024
Kartanu3 u karanuzatopsl
25 r
OMOT'€HHbIE U T€TePOTeHHbIE peaKuu 12.11.2004
[IpakTuueckas padora Ne 1 o reme
26 "BausiHue pa3nuYHbIX (GaKTOpPOB Ha bubnmorexa LHOK
P P 13.11.2024  https://m.edsoo.ru/lfacaldl

CKOPOCTh XUMHUYECKOM peakiun"



https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
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OO6patumMbie 1 HEOOpATUMBbIEC PEAKIIHH.

Bbu6nmuoreka [JOK

27
XUMHUYECKOE pAaBHOBECHUE 14.11.2024  https://m.edsoo.ru/30952f9b
[IpakTuueckas padora Ne 2 o reme
73 "BrusiHue pa3nuyHbIX GaKTOPOB HA bubanorexka HOK
MOJIOKEHUE XUMUYIECKOI'O 19.11.2024 | https://m.edsoo.ru/3bf34el7
paBHOBeCHS"
DIEKTPOTUTHIECKAs TUCCOIHAITHSI.
29 CHIBHBIE U CIIA0bIE DIIEKTPOIUTEI bubmorexa LOK
p ' 20.11.2024  https://m.edsoo.ru/5766bdf
CreneHs QUCCOLUAIINN
HonHoe nponssenenue Boasl. Cpena
30 BOJTHBIX EII)CTBO OHB Bomo Ho HI)II;I ! bubmorexa LIOK
g p POB. BONOPO 21.11.2024 | https://m.edsoo.ru/3966ca89
nokazatenb (pH) pactBopa
I'maponus comei. Peakmmy,
31 I (I)[fexafo e B atcm:)l ax buGnnorexa LIOK
P o p P 26.11.2024  https://m.edsoo.ru/09d5a9bd
3JICKTPOJIUTOB
[IpakTuueckas padora Ne 3 o reme
32 "XHUMHUECKHE PEAKIIUHU B PACTBOPAX buGnnorexa LIOK
,P H P p 27.11.2024  https://m.edsoo.ru/2e3daeb0
3JICKTPOJIUTOB
OKUCINTEIFHO-BOCCTAHOBUTEIHHEIE
33 eakIuy. Baxxueie oKUCIUTEIN U bubmorexa LIOK
PeAKIL. 28.11.2024  https://m.eds00.ru/56226060
BOCCTAaHOBUTEIN
14 Merton 37eKTpOHHOTO (3JIEKTOHHO- bubanorexa HOK
MOHHOTr0) OanaHca 03.12.2024  https://m.edsoo.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U PACIIABOB bubmmoreka [JOK
BEIIIECTB 04.12.2024  https://m.edsoo.ru/93{fb97d2
36 Pemenue 3amau pa3auuHbIX TUIIOB bubmorexa LOK
AP 05.12.2024 | https://m.edsoo.ru/5a859d16
37 Pemenue 3aga4 pa3nuyHbIX TUIIOB bu6mmorexka [IOK
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10.12.2024 | https://m.edsoo.ru/5afa265d
Cucremarusanusa 1 00001eHne
38 3HaHUM Mo Teme "XUMHUUYECKHe bubmorexa HOK
" 11.12.2024  https://m.edsoo.ru/c161eb85
peaxkuuu

19 KonTponbhas pabota no teme bubmmoreka [JOK
"Xumuueckue peakiuu" 12.12.2024 | https://m.edsoo.ru/a8a0a930
ITosnoxxeHre HEMETAIOB B
[lepuoauueckoil cucteMe XMMUYECKUX

40 snemenToB 1. . MenaeneeBa u bubmorexa HOK

o A 17.12.2024 | https://m.edsoo.ru/8ca2dcad
O0COOEHHOCTH CTPOSHHUS UX aTOMOB.
®u3nYeCKne CBOMCTBA HEMETAILIIOB
AmoTponust HeMeTauIoB (Ha IpuMepe
41 KHCJIO po a, cepsl, pocdo (a " . bubmorexa [TOK
POAd, CEpEL, p 18.12.2024  https://m.edsoo.ru/ef92¢91c
yriieposia)

4 Bonopon: nonmyuenue, pusndeckue u bubanorexa [HOK
XAMHUYECKHE CBOMCTBA. [ 'Mapuibl 19.12.2024  https://m.edsoo.ru/0aa8f613
["asoreHsl: HaxX0XKJICHUE B IPUPOJIE,

43 CIocoObI OJTy4eHHUs, PU3HMIECKUE U bubmorexa HOK

e . 24.12.2024 | https://m.edsoo.ru/4e¢223795
XUMHUYECKHE CBOKCTBA
I"anorenoBonopoasl. Baxxnelme
44 KHCJIOPOJCOAEPIKAIINE COSTUHEHUS bubmorexa [TOK
POACOACPH AL A 25.12.2024  https://m.eds00.ru/6b3255¢6
raJOreHOB
JlabopaTopHbIe U IPOMBIILICHHBIC

45 CIIO0COOBI OTyYEHUS TaJOTEHOB. bubmmoreka [JOK
[IprMeHeHne raJoreHoB U Ux 26.12.2024 = https://m.edsoo.ru/6971aca4
COCTMHEHUN

46 [TpakTudeckas padora Ne 4. Pemenue bubmuorexa [JOK
SKCHEPUMEHTAIBHBIX 3314 110 TEME 08.01.2025  https://m.edsoo.ru/8b26fecd
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"T"amoreusr"”

Kucnopon: mabopaTopHbie 1
IMPOMBIIIJICHHBIC CHOCO6BI MOJIy4CHHA,

bu6mmoreka [IOK

47 fiCTBA.
(U3MIECKHE H XHMHUECKHE CBOHCTEA 09.01.2025 | https://m.edsoo.ru/c8abc36a
O3oH. [IpuMenenue kuciopoaa u
030HA
48 OKCcUObI U TEPOKCUIBI Brbmaorexa [IOK
s P A 14.01.2025 | https://m.edsoo.ru/5¢8816a0
49 Pemenue 3agad pa3inyHbBIX TUIIOB Bubmioreka LOK
A&Tp 15.01.2025 | https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0XKJCHHE B IPUPOJIC,
50 cncl))co6m Honﬂ CHUS (Eml;ticxne " bubmorexa HOK
ye L 16.01.2025  https://m.edsoo.ru/46afacl6
XUMHUYECKHE CBOMCTBA
bu6mmorexka [IOK

31 Ceposoopor, cymbpua! 21.01.2025  https://m.edsoo.ru/7¢875999
Kucnopozaconeprkalye coeqUHEHNS

52 Ccephl gci(;ef{HI:)CTII/IH CBofICTI:s CEPHOI Brbmorexa [IOK

PPl P 22.01.2025 |  https://m.edsoo.ru/8cfa2548
KUCJIOTBI
[IpakTuueckas padora Ne 5. Permenue

53 JKCHOEPUMEHTANBHLIX 3a1a4 10 TEME Bubmaoreka LOK

" P N f[ 23.01.2025  https://m.edsoo.ru/0aftb05e4
Cepa u e€ coeTMHEHUS
A30T: HaX0XkJICHUE B IPUPOJIC,

54 CrocoObI TOMy4YeHUs, PU3NIECKUE U bubmmoreka [JOK
XMMHYECKHE CBOMCTBA. AMMUAK, 28.01.2025 | https://m.edsoo.ru/badd2255
HUTPHU/IBI
Kucnopoacoaep:xaiiue coefuHEHUS

55 asora %2)6621[{500;21 CBoﬁch a30THOH bubmorexa LIOK

' 29.01.2025 @ https://m.edsoo.ru/e2965afe

KHCJIOTBI



https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe

[Ipumenenue a30Ta 1 €ro COEIMHEHU.

Bbu6nmuoreka [JOK

56
A3OTHBIC yI0OpEeHHS 30.01.2025  https://m.edsoo.ru/129f5059
docdop: HaAXOkKAECHUE B IPUPO/IE,

57 CrocoObl TOMy4YeHUs], PU3NIECKUE U bubanorexka HOK
XUMH4YecKue cBoiicTBa. Dochuapl u 04.02.2025 | https://m.edsoo.ru/9a6b43ec
dochun
Oxcunpl dhocdopa,

58 (bocq)f) c((l)) e(bxcz ue kuciotel. Comu bubmmorexa [OK

P I\[, pratt ' 05.02.2025  https://m.edsoo.ru/c7a2d429
dbocdopHOU KHUCTOTHI

59 [Tpumenenue docdopa u ero bubmmoreka [JOK
coenuHeHuil. ocopHbie ynoOpeHus 06.02.2025  https://m.edsoo.ru/a218070a
[IpakTuueckas padora Ne 6. Perenue

60 SKCHEPUMEHTAIBHBIX 3324 110 TEME bubmmorexa HOK

P A 11.02.2025  https://m.edsoo.ru/8175ac3f
"Azot u pochop u ux coenuHeHUS"
Yraepoa: HaX0KI€HUE B IIPUPOJE,

61 AIUTOTPOITHBIE MOTU(DUKALINH; bubmmoreka [JOK
duznYecKre 1 XUMUIECKIE CBOHCTBA, 12.02.2025  https://m.edsoo.ru/1eb19f9e
pUMEHEHHE
Oxcup yriaepoga(ll), oken,

62 e l([)yarl(I\I/)) \ (OJI)I:.HaH KiCJIOTa u eé bubnmorexa LHOK
YEIepoR T 13.02.2025  https://m.edsoo.ru/dba58adf
conu

63 Pemenue 3ana4u pa3nu4HbIX TUIIOB bubmmorexa [TOK

Aa1p 18.02.2025  https://m.eds00.ru/6029b609
Kpemunii: HaxoXaeHNE B IPUPOJE,
64 CI'E)OCO6I>I oI GHHI/ISI (1)1/131426(1:)10?6 " bubmorexa [TOK
. . 19.02.2025  https://m.edsoo.ru/143558ab
XUMHYECKHE CBOMCTBA

65 Oxkcua kpemuusi(IV), kpemuueBas bubmuorexa [JOK

KHCJIOTa, CHJIMKATHI 20.02.2025 | https://m.edsoo.ru/3170e7bl
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[IpuMeHeHne KpeMHUS U €ro

bu6mmoreka [IOK

66 coequHeHni. CTEKJ0, €ro Moay4eHue, https://m.edsoo.ru/393cdacO
25.02.2025
BHUIIBI CTEKJIA https://m.edsoo.ru/5823cefb
67 Pemenue 3amau pa3auuHbIX TUIIOB bubmmorera IOK
AaTp 26.02.2025  https://m.edsoo.ru/b624£301
68 CucreMmaru3anus 1 0000IIeHIE bubmuorexa [JOK
3HaHUH 1Mo TeMe "HemeTamner" 27.02.2025  https://m.edsoo.ru/6e864db5
69 KonTponbhas pabota no teme bubmmoreka [JOK
"HemeTammsr" 04.03.2025 | https://m.edsoo.ru/d0484¢76
70 AHanu3 pe3yiabTaToB KOHTPOJIbHON bubnuoreka [IOK
paboThI, KOPPEKIIHSI OIITMOOK 05.03.2025 = https://m.edsoo.ru/2b7e9510
ITomoxeHMEe METAIIOB B
[lepuoauueckoil cucteMe XMMUYECKUX
71 351eMeHTOB. OCOOEHHOCTH CTPOEHUS bubmmorexa IOK
' P 06.03.2025 | https://m.edso0.ru/9839¢16¢
AIEKTPOHHBIX 000JIOUEK AaTOMOB
METAJLIOB
OO6mue ¢puzndeckre CBOMCTBa
72 MeTtanioB. [IppMeHenne MeTaIOB B bubmmorexa LIOK
P 11.03.2025  https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
7 CmutaBsl MetauioB. Kopposus bubmmoreka [JOK
METaJJIOB 12.03.2025 | https://m.edsoo.ru/42b872¢3
74 Pemrenue 3agad pa3andyHBIX TUIIOB buGnnorexa LIOK
AaTp 13.03.2025 @ https://m.edsoo.ru/e3de37b6
DIIEKTPOXUMUYECKUI PSIJ HANIPSIKEHU N
75 MeTaioB. OOIIIe CrIoco0nl bubmmorexa LIOK
i 18.03.2025 | https://m.edsoo.ru/94eb377a
MOJTyYEHUS] METAIIJIOB
76 OO61mas xapakTepucTika MeTamuioB [A- bubmmoreka [JOK
rpynsl [lepruoanueckoi cucteMbl 19.03.2025  https://m.edsoo.ru/e12c26b3
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XUMHYECKUX 371eMeHTOB. Harpuii u
KaJIMii: oJy4eHue, pusnueckue u
XUMHUYECKHE CBOMCTBA, IPUMECHEHHE
IIPOCTBIX BEIIECTB U UX COCIUHEHUN

OO01mas xapakTepUCTHKa METAJUIOB
ITA-rpynmns! Ileproanueckoii cucTembl
XUMUYECKHX AJIEMEHTOB. Maruuii u

Bbu6nmuoreka [JOK

77 KaJIBIIMIA: TIOJTydeHue, GU3ndecKkue u 20.03.2025  https://m.edsoo.ru/7¢c3e49c0
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COETUHEHUN

73 JKEcTKOCTh BOABI U CIIOCOOKI €& Bbu6nmuoreka [JOK
YCTpaHEHHUS 01.04.2025  https://m.edsoo.ru/c74bfae9

79 AnroMuHUHR: Iony4YeHue, (pu3ndeckue bubanorexa [HOK
Y XMMUYECKUE CBOMCTBA, IPUMEHEHHE 02.04.2025 = https://m.edsoo.ru/0e79b266
AmMdoTepHbIe CBOICTBA OKCHUIA U

20 TUJPOKCHUIA ATTFOMUHMS, bubanorexka [HOK
THIPOKCOKOMIUIEKCHI AIFOMUHUA, UX 03.04.2025  https://m.edsoo.ru/5d12d318
PUMEHEHUE

81 Pemenue 3aga4 pa3amyHbIX TUIIOB 08.04.2025
[IpakTuueckas padora Ne 7. Perenue

82 AKCIEPUMEHTAIIBHBIX 3a7a4 10 TEME buGnnorexa LIOK

09.04.2025 = https://m.edsoo.ru/27a4af43

"Metaiuibl TJIaBHBIX noArpymnmn"
OO01mas XxapakTepUCTHKa METAJIOB

23 no6ouHbIX moarpynn (b-rpymm) bubanorexka HOK
[lepronnueckoit cucTeMsl 10.04.2025  https://m.edsoo.ru/610d7431
XUMHUYECKHX IJIEMEHTOB

84 Du3nyecKue 1 XUuMUYECKHUE CBOMCTBA bubmmorexa [OK

https://m.edsoo.ru/9911bef3
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XpOMa U €ro COeIMHEHUM, UX
IIPUMEHEHHE

15.04.2025

Baxwuelime coelMHEHNS] MapTraHLa.

bu6mmoreka [IOK

85 II
cpManTanat Kaﬂm{i ero 16.04.2025  https://m.edsoo0.ru/039d69c8
OKHUCJIUTENLHBIE CBOMCTBA
dusnyeckue U XUMUYECKHAE CBOMCTBA
86 Jenesa u ero coenudennid. Ilomyuenue bubmorexa LIOK
A ] v 17.04.2025 | https://m.edsoo.ru/1b7{8741
U TIPUMEHEHUE CIUIABOB JKeJe3a
dusnyeckue U XUMUYECKHAE CBOMCTBA
87 MeOU U €€ COeIUHECHNUN, X buGnnorexa LIOK
A s ’ 22.04.2025 | https://m.edsoo.ru/2bc01954
MIPUMEHEHHE
dusnyeckue U1 XUMUYECKHUE CBOMCTBA
28 IIMHKA ¥ €r0 COCAUHEHUHN, NX Bbu6nmuoreka [JOK
npuMeHeHue. [ 'uapoKCOKOMILIEKCHI 23.04.2025  https://m.edsoo.ru/blf2beal
[IUHKA
[IpakTuueckas padora Ne 8. Permenue
89 S3KCIEPUMEHTAIBHBIX 33124 II0 TEME buGnnorexa LIOK
p A 24.04.2025  https://m.edsoo.ru/abe352¢ea
"MeTtamibl TOOOYHBIX TTOATPyIIT"
90 Pemenue 3amau pa3auuHbIX TUIIOB bubmorexa LOK
A&t 29.04.2025  https://m.edsoo.ru/a8b83d83
O00011eHNEe U CUCTEMATU3ALMS
91 W3VUYEHHOI'0 MaTepuaia 1o TeEMeE bubmorexa LIOK
" yi " p 30.04.2025 | https://m.edsoo.ru/e91{e975
Mertamiel
9 KonTponbhas pabota no teme bubmmoreka [JOK
"Mertamier" 06.05.2025 |  https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yiabTaToB KOHTPOIbHON bubnuoreka [IOK
paboThI, KOPPEKLUs OUTMOOK 07.05.2025  https://m.edsoo.ru/9ebff2fd
94 Ponb xumuu B oOecrieueHumn bu6mmorexka [IOK
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YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA. 08.05.2025  https://m.edsoo.ru/080fe1{0
[TonsiTHe 0 HAYYHBIX METOAAX
HCCJIEIOBAaHUS BEIIECTB
HayuHble IpUHIUIIBI OpraHU3aIAH
95 XUMHUYECKOTI0 IPOU3BO/ICTBA. 1 bubmmoreka [IOK
[IpombInIeHHBIE CITOCOOBI MOTY4YEeHUS 13.05.2025  https://m.edsoo.ru/2e45a44f
Ba)KHEUIIINX BEIIECTB
XUMHUYECKOE 3arpsi3HEHUE
96 OKPY>Karoliel cpeabl U ero 1 bubmorexa LHOK
Py = pe 14.05.2025  https://m.edsoo.ru/9f11bf51
IIOCJIEICTBUS
97 XUMUA U 370pOBbE YEIOBEKA. 1 bubanorexka HOK
JlexapcTBeHHBIE CpeCTBA 15.05.2025 = https://m.edsoo.ru/a6552721
08 Xnmug mmmy. Poiabs XumMuu B 1 Bbu6nmuoreka [JOK
o0ecrieueHnn MUIEeBOil 0€30IIaCHOCTH 16.05.2025  https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckue u napdromepHbie 1 bubanorexa [HOK
cpeacrtsa. beiToBas xumus 20.05.2025  https://m.edsoo.ru/da42d5a9
XuMUs B CTPOUTENBCTBE. BaxHeiime
100 CTPOUTEIILHBIE U KOHCT NOHHBIE 1 bubmmnorexa IOK
P 248 21.05.2025  https://m.edsoo.ru/61e69003
MaTepuabl
XUMHA B CEIILCKOM XO3STHCTBE.
101 Opragndeckue 1 MUHEpaJIbHBIC 1 bubmorexa LIOK
P P 22.05.2025 | https://m.edsoo.ru/fd39587d
yaoOpeHust
102 CucreMaru3anus u 00001IeHE | Bbu6nmuoreka [JOK
3HAHUH 110 TEME 23.05.2025 | https://m.edsoo.ru/db979¢70
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






