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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpeIHETo oOIero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yuérom Konmenmuu mnpenomgaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oenepanuu Ha niepuoa 10 2025 roga» (Pacnopsikenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npo@uibHOr0 0Oy4YeHHs, MPU3BAaHO OOecneunTh O00IEe00pa30BATENBbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUS OOy4YeHUsI B OpraHu3alusax NpodeccuoHaIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» IMOIydaeT
HOJPOOHYI0  MHTEPIPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOydeHHUs] M TpeOOBAaHWUW K YPOBHIO IOJTOTOBKH BBIMTYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
MOJIyYeHUE TPEICTAaBICHUS O IIENIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
oOy4eHMsI, BOCIUTaHUS U Pa3BUTHS 00yJarOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpeNIeJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAaHHS U TMOCJIEAOBATEIbHOCTH
U3y4YeHHUs Y4eOHOro MaTepualia, KOJIWYECTBEHHBIX W KAYECTBEHHBIX €T0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax WTOTOBOM arTectanud B (OpME E€IUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma asis yriyOaEHHOTO U3YYCHUS XUMUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTAETbHBIX Mpoduieil, mnpegycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4eOHOTO BpPEMEHHU, PEKOMEHIYEeMOTIo
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJMYECKYIO MHTEPIPETALMIO IIeJIe U 3a/lay U3ydeHHs MpeaMeTra
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero 00pa3oBaHUSA, COAEPHKATETBLHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4E€TOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TMpefeilaMyd YCTAaHOBJIEHHOM MPOrpaMMoOil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJKHA OIpPEeNeNsThCsl B COOTBETCTBUM C HAmpaBiICHHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIyOJNEHHOrO U3yYEHHs HamlpaBlIeH Ha peau3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanus. B 93Toll cBs3M wu3yueHue mpeameTa «XUMHUS» OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHuzaiusx npodeccruonanbHoro oopasoanus. Hapsmay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO Pa3BUTHUS OOyyaroumxcs, Ha (OPMHUPOBAHUE Yy HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOro Tpyaa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu nipeamMeTa «XUMHUsS» Ha YPOBHE YIIIYOJIEHHOTO M3Y4ECHHS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznuuugax 0a30BOro M yriryOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4aeT ONPENEIEHHOE TEOPETUYECKOE JIONOJHEHHE, IO3BOJISIOIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COCAMHEHWH Ha OCHOBE PACIIMPEHUS U YIIIyOJeHUS
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
POTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHnH, a TaKKe C TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. M3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUN ynenseTca 0co00e BHUMAHUE BONIPOcaM 00 3JEKTPOHHBIX 3PQeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTo npoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHMH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YeHUU TMpeAMeTa B JAaHHOM Cllydae akIeHT OyneT cielaH Ha OOIIHOCTb
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U APYTOE.

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATETBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BEUIECTB CIIY>)KAT OCHOBOM I M3Y4YCHUS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnmane ¢dopMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU W3y4YeHHE MpenMera «XUMHs» Ha yriayOJE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. Pelenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylled ponu B oOecrnedeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00€eCleyeHnn palroOHAIBHOTO MPUPOJONOJb30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: GyHAAMEHTAIbHBIX
MOHATUN, 3aKOHOB U TEOPUUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLIUN, O



XUMHYECKOM PaBHOBECHH, PACTBOpPaX M JUCIEPCHBIX CHCTEMax, 00 00mux
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOT'O TTPOU3BOJICTRA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJEH M MPOOJEM COBPEMEHHONW XUMHH, JJISI OOBSCHCHHS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOU3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKAa, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yIOIyOJIeHHe  TPEJCTaBICHWA O  HAyYyHbIX  METOJaX  IIO3HaHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTUYCCKOMN JISATEIIHHOCTH M IMMOBCEIHCBHOM JKH3HH.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKUE LU U 33/1a4H, KakK:

BOCIUTaHUE YOEXKJAECHHOCTH B TI03HABAEMOCTU SIBJICHUW MPUPOJBI,
YBOKEHHUS K TMpOLEcCYy TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHIO W TIIO3HAHMIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO W  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pPa3BUTHE MO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILIEHHS K CaMOOOpPAa30BaHMIO U HEMPEPHIBHOMY OOpPa30BAHUIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

dbopMHpOBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero oopazoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

OJEeKTPOHHOE CTPOEHHWE aToMa YriepoAa: OCHOBHOE W BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOPHBINM). TUIbl MNEpEeKpbIBAHUS AaTOMHBIX OpOUTaNe, G- MU T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsT oOpraHudeckux coeauHeHnit A.M. byrtiaepoBa wu
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHas. M3omepus. Buuabl H30MEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa oprannyeckux coenuHenuid (IUPAC) u TpuBuanbHble Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJIECHHE C O00pa3laMyd OpPraHUYeCKHX BEIIECTB W MarepuajaMu Ha HUX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. 'oMonornueckuil psj ainkaHoB, oOmias ¢hopMmysa, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JNErHIpUPOBaHUS, LUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHMSI M XHMHYECKHX CBOMCTB MaibIX (LMKIONpPONaH, IHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AallKeHOB, SpP*-
ruOpuan3aiys aTOMHBIX opOuTajneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
P JIBOWHOM CBA3M, NOJUMEpU3aund U okucieHus. [IpaBuio MapKOBHMKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX ~ AueHoB, 1,2- wu |, 4-pucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE MU NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakIuu Ha TPOHHYIO CBsI3b. CIOCOOBI MOTYyUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PeaKlUy 3aMelIeHUs] B O€H30JIbHOM KOJIbIIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslii yrojib U npoayKTsl ero nepepadorku. CrnocoOsbl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOCHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wWIENOUHd. B3auMoaencTBUE IUTaJIOTCHAIIKAHOB C MAarHue€M M IIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLICHUMN:
u3ydeHue (PU3MUECKUX CBOMCTB YTIEBOJOPOAOB (PAaCTBOPHUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja MU BOJOPOJAa B OPraHMYECKUX BEUIECTBAX, IMOJYyYEHHE STHIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOAOPOAOB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoacoaepxaiue opranuieckue coeJUHEHHS.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoja W 3TaHosa). ['omomormyeckuil psa, oOmas ¢opmyna, H3OMepus,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOIopoaHble CBS3M MEXAY MOJIEKYJAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTaluy, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uenoBeka. CrocoObl MOJY4YeHHs W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHU4eCKUMU
U HEOPraHWYECKHUMH KHUCIOTaMH, KAauyeCTBEHHAs pEaKlys Ha MHOTrOaTOMHbIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOJy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO spa. duszndeckue cBoilcTBa (PpeHosa. OCOOCHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06b!I osryueHust U npuMeHeHue Gpenomna. GenonpopmanbaeTruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIIMHA Ha aJIbJICTUIBI.
Crioco0b!I OJTyyeHus1 ¥ IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE TIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOAHBIE CBS3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIJIOT — CJOXKHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONEeH08as KUCIOThl. CriocoObl OMyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKNaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsl. CTpoeHue, pU3nyecKkue 1 XUMUYECKHE CBOICTBA KUPOB: THIIPOJIU3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mast xapakrepuctuka yriaeBoaoB. Knaccudukanus yriaeBogos (MOHO-, Tu-
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpokeHue. lIpuMmeHeHue TIIIIOKO3bI, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH U 1eiumoio3a. CTpoeHre MakpoOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI0N03bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOIH3, MOJyYyeHUe 3PUpoB LeToa03bl. [loHsTHe 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOTO CIIMPTA B aJIbJETUJ HA PACKAJIEHHON MEIHOM NpPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcusiom Menu(ll), xumuyeckue cBoilcTBa pacTBOpa YKCYCHOW KHCIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIOKO3bI ¢ Tunpokcuaom menu(ll), BzaumoneicTeue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHoupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMUHBI — OpraHUYecKue Mpou3BOJHbIe ammuaka. Krnaccudukanus aMHHOB:
anudpaTUYecKue ¥ apoOMAaTHYECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENb AaMUHOB apomaTuyeckoro psaa. CTpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHwiInHa. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHbIE peakuuu Ha aHWIMH. CrocoObl
NOJIyYCHUs] M NpUMEHEHHE anudarhuyeckux aMuHOB. [lomydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAenbHbIE TPEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XYWMHUYECKME CBOMCTBAa AMHHOKHMCIOT Kak aM(OTEpHBIX OPraHUYeCKHX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHASA M TpPETUYHAS
CTpyKTypa OeiakoB. XUMHUYECKHE CBOMCTBAa OEJKOB: THUIAPOJIU3, ACHATypauus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWE OKCICPUMEHTAJbHBIX 337a4 10 TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHSAS MOJIEKYJIIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJidTUIICHTEpePTasar). Y Tuin3anus u nepepadoTka riacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAlpOH U JIABCAH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
KaydyyKOB, PEIIEHUE JSKCIEpUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (DOPMYJIBI  OpPraHUYECKOrO0 COEIMHEHUs Mo Macce (00bEMY)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIOCOOOB
MOJYYEHHUSI, OMpEAECICHUE JOJU BbIXOJA MPOAYKTA PEAKIHMH OT TEOPETHUYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSTUW, TaK W TOHSITUH, MPUHATBIX B OTACIBHBIX MpPEeAMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO6nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IMPOTOH, HEWUTPOH, MOJIEKYIa,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM M TeTEPOTPO(PHBIA THUIl NMUTAHUSA, OpOXKEHUE,



dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O00JIOYEK AaTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccudukaius XuMUYeCKUX 3JIEMEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOAUYECKOrO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMHYECKHUX PJIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynonaM ¢ IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha IpUMEpe COCIUHEHUMN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS. UMb
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHASI KOHIIEHTpauus. HacwlleHHbe u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukaius XuMUYeCKUX peakluii B HEOPTraHMUECKON W OpraHu4ecKon
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMSI U IPEBPAIICHUSA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XUMUYECKUX PEaKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIiu, € 3aBUCUMOCTh OT Pa3IUYHBIX (DaKTOPOB.
['oMoreHHbIE U reTeporeHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBIE peaklMi. XUMHUECKOoe paBHOBecre. KoHcTaHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEpATypa, AaBJICHUE U KOHIIEHTPAIMU BEIIECTB, YYaCTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounasi. Bomopoansiii mokazarens (PH) pactBopa. I'uaponus coseid. Peakuuu
MOHHOT'O OOMEHa.

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
pa3oKEeHHEe TEPOKCHJa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTtopa, MOJIENH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOIIBID WHIWKATOPOB, M3YYEHUE BIMSHUS Pa3IUUYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUS HEMETAIJIOB (HAa MpUMEpPE KUCIOPOa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, ¢gusndeckue M XHMHUYECKHE CBOMCTBA: PEaKIUU C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxxneHue B MpUpoje, CIOCOOBI MOJydeHUs, (HU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpobl. BaxkHenmue KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3on. JlabopaTopHble W MPOMBINIJIEHHBIE CTIOCOOBI MOTYYCHUS
kuciopoga. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), oxkcun
ceprl(V1). CepHucras u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCTIOTHI. [IprMeHeHune azoTa
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MOMy4deHUsS, (U3HYECCKUE H
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocpopa u ero coeauHeHuil. docpopHbie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHUMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
CoJIi. AKTUBUPOBAHHBIA yroyib, ajncopOuus. DyinepeHsl, rpadeH, yriiepoaHbie
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (pU3MUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHenne kpeMHus 1 ero coeAnHeHuil. CTEKI10, €ro Moixy4eHue, BUAbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. IlpuMeHeHune MeramioB B ObITY M TEXHUKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  CcrnocoObl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

O6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnyueckoit cUCTEMBI
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKUX OJJIEMEHTOB. MarHuii W Kajnpluil: MoJydeHue, (u3nuecKue u
XUMHUYECKHAE CBOMCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB M HX COEIUHEHUU.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro CcoenuHeHuil. AMQOTepHbIE CBOICTBAa OKCHAA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmast xapakTepucThka MeTauioB ToO0ouHbIX mnoarpynn (b-rpymnm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
ruapokcuabl xpoma(ll), xpoma(lll) m xpoma(VI). Xpomarel u IuxpomaThl, UX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxnenime coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

duzryeckrue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHpbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

du3nYeCKne 1 XMMHYECKHE CBOMCTBA MeIU U €€ coeauueHuil. [lomyyenne u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCU/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

DKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHsS BEIIECTB M WX IpPEBpallCHUIL:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCICTBUE LIMHKA M JKE€JI€3a C PacTBOPAMM KHCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorenb», «Cepa u e€ coeguHeHUs», «A30T U (Hochop U UX COCAUHEHUSD,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumun B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAyyHbIX METOJax IIO3HAHWS U METOAOJOTMH HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpuHIUITBI OpraHu3aliil XUMHYECKOTO IPOU3BOACTBA. [I[poMBIIIIIIEHHBIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpeabl M €ro IOCIEICTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCITI0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METUILIUHBI.



XWMUS UM OCHOBHBIC KOMIIOHEHTBI, IHIIEBbIC q00aBKH. Poibh Xumum B
oOecrieueHn MUIIeBO 0€3011aCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOT0 HCIIOJIb30BaHUSl MPENapaToB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XUMHUS B CEILCKOM X03sicTBe. OpraHndecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuansl AJ1s 2IeKTpOHUKHA. HaHOTeXHOIOT M.

Pacuérnrie 3ana4n.

PacuéTel: Macchl BemiecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJIYKTOB PEAKIIMHM, €CIHM OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKlIHUM, €CIM OJHO M3 BEHIECTB JAaHO B BHJE pPACTBOpPA C OMNPEACIEHHON
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PAacCTBOpE, JOJM BBIXOJA MPOJAYKTa PEAKIUU OT
TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yUYeHHH oOOlmed u
HEOpraHU4eCcKol XMMUM B 11 Kiacce OCyIIeCTBIACTCA Yepe3 MCIIOJIb30BAHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO IMKJIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHallUu3, CUHTE3, KJacCU(UKAaIUs, MePUOJUIYHOCTh, HAOIIOICHUE,
HM3MEpPEHHE, SKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHUP, MaKpOMHUpP, aTOM, OJIEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHUE BEIIEeCTBa, HACAIbHBIN Ta3,
dbuznyecKkre BeITUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, JKUPHI, YTIEBOIbI, HyKJICHHOBBIC KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasibl, TOPHBIE MTOPOJIbI, MOJE3HBIC UCKOIMAEMbIE, TOTUIUBO,
PECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepHajbl, CEILCKOXO3IMUCTBEHHOE MPOU3BOIACTBO, MUIIEBAS MPOMBIIIJIEHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIET'O OGPA30OBAHIMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMUCST POCCHUHCKON TpPaXIaHCKOW WIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTUYECKON KYJIBTYPhI; CIIOCOOHOCTH CTABUTH LIETU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
0Oy4JaronIuxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON AESTEIbHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PELICHUHM YYEOHBIX U TMO3HABATEJIHHBIX 3a/1a4, BBINOJIHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEIbHBIX ~ HAONIOACHUN, KPOIOTIMBBIX  DKCIEPUMEHTAIBHBIX  ITOUCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



MHTEpeca M MO3HABATEIbHBIX MOTHBOB B MOJYYEHUHM U TMOCIEIYIOLIEM
aHanu3e WHQPOpPMAIMU O MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJECHUE M TOCTYIKH CBOUX TOBAPHIIEH C
MO3UILIMIA HPABCTBEHHBIX U MPABOBBIX HOPM M C Y4ETOM OCO3HAHHUSA MOCIEACTBUMN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUSI IIEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHUSI MOCJIEICTBUN W HENPHUATHS BPEAHBIX MPUBBIUEK (YMOTpeOIeHUs
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEIICHUM MPAKTUUYECKUX 3ajay
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOecCuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yiabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rM4ecKOro0 BOCIIUTAHUSI:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HAKOHOMMYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTIKEHUNW XUMHH  JUISI
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX JCHUCTBUN U MPEIOTBPAILAT UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKe, CIOCOOHOCTH M yMEHHUS AaKTHUBHO MPOTUBOCTOSATH UACOJIOTUU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
dbopMUpPOBAaHUM PAIMOHATBLHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUM 1EJIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poJid B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TI00ATBHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIUHBI, O0ECIIeYeHUN
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMbl€ 3HAHUS JJIs aHATN3a U OOBSCHEHUS SBJICHHUM OKPY>KAIOIIET0 MUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIUsX;

HWHTEpeca K MO3HAHUIO, UCCIIEI0BATEILCKOM eI TEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K 0OCOOCHHOCTAM TpyAa B pasnudHbIX chepax mpodeccrnoHambHOM
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJIbHOM KOMITETEHIIUN 00YyJaronXxcs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMH H  PETYJISITUBHBIMH
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LeNu ACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE TOHSTHS JJIsI OOBSICHEHHS OTJEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KiIacCU(PHUKAIIMK BEIICCTB H
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJCHHUS (MHAYKTUBHbBIC, JE€NYKTUBHbBIE, IIO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuy — MpPU PEUIEHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKHUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI Il (POPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
polecca, CaMOCTOSTENbHO MPOrHO3UPOBATH €r0 pPe3ysbTaT, (OopMyIUpOBATH
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSATEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IMYHBIX BUIOB U (HOpM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIMH, HEOOXOAUMOM JUIS BBINOJHEHUS YYEeOHBIX 3amgad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxemMbl, rpaduKH, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBHUS:



3aJ1aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)KI[3€MOﬁ TEMBI B X0J€ AUaI0ra W/
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIaTh C MpEe3EHTAIMEl pe3ylbTaTOB IO3HABATEIBHOU JAESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIAEAOBAHUI IMyTEM COIIACOBAHUS TMO3UILUMN B
X0J1e 00CYX/IeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ ILelM W 3aJadd, KOHTPOJUPOBaTh M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (eKTUBHBIA CcrOCcO0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAMOKOHTPOJb JESITEIBHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yIriyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUsS» HaydHble 3HAHUS,, YMEHUS U CIIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3IMYHBIX Y4E€OHBIX
CUTYallUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XuMuel. B
nporpaMme MO XHMHHM TPEIMETHbIE PE3yNbTaThl MPEACTaBICHBI IO ToJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUsI»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUHM OPTaHUYECKOU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEeHUU YCTOWUHUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUN MEIUIIMHBI, CO3JJaHUH HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn PalMOHAIBHOTO
MIPUPOOTIOIL30BaHNs, B (OPMHUPOBAHWKA MHUPOBO33PEHUS MU OOIICH KYyJIBTYPHI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHI JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJIIPHBINA 00BEM, YTIIEPOAHBIN CKeNeT, GyHKIIMOHATbHAS
TpyIma, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIC), HM30MEpUsl CTPYKTypHass M TPOCTpaHCTBEHHas (reoMeTpuuecKkas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pANl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHCJIOPOJA- U a30TCOAEPKAIINE OPraHUYECKUE COEIUHEHHsI, MOHOMED, IOJIMMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
W TpEeBpalleHUs] DHEPrUM TMPH XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUSI, JIXKAIIHE B OCHOBE
MOHMMAHUSI TPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPE/ICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIUi, TEPMOJWHAMUYECKHMX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKaHUsI, O B3aUMHOM BJIMSIHUA aTOMOB M T'PYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexTni, opueHTanTsl | u Il pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MMPUMEpPE MPOU3BOJICTBA METAHOIA, TEPEPadOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISTH XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMIA;

chOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMHYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

COCTaBIISITh YPaBHEHHS] XUMHUYECKUX PEAKIM U PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUHUM  MOCPEACTBOM  COCTaBIICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



U3TOTABIMBATH MOJIEIN MOJIEKYJT OPTaHUYECKUX BEIIECTB JJISI WILUTFOCTPAIUH
WX XUMHAYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHHSI,;

c(hOpPMHPOBAHHOCTh YMEHUMN: yCTAHABIMBATH MPUHAIC)KHOCTh M3yUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAILHBIC HA3BAaHUS IS OTIEIHHBIX
MIPEICTaBUTENICH OPTaHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOJIYOJ, TJIUIECPHH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENCTATh BHJI XWMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHMSX (KOBAJICHTHAas W WOHHAs CBS3b, G- WU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
opranuueckux BemiectB A. M. bytiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPTaHMYECKUX BEIICCTB: aJIKAHOB, ITUKJIOATKAHOB, AJIKEHOB, aJIKaJIUCHOB,
QTKWHOB, apPOMATHYECKHUX YTJICBOAOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAYy HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPaTHOCTH ¥ THITAa KOBAJICHTHOU CBSI3U (G- M TT-CBSI3H), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUYECKOE TPUMEHEHUE TPOIYKTOB MEePEepadOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/axX TO3HaHUS — HAOJFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICITUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CIEJACTBEHHBIX CBA3EH — IS U3Yy4YCHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMM U TIPEJCTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

chOpPMHUPOBAHHOCTh YMEHHMH: TPOBOJUTH PACUEThl 1O XHUMHUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKJICHUI0 XUMHUYECKOU
GbopMysIBI BEIIECTBA MO HW3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTH YEJIOBEKAa, CBSI3aHHOW C MepepaboTKOU
BEILIECTB, UCMOJb30BaTh MOJYYEHHbIC 3HAHUS JJISl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUUYECKUU DJKCIEPUMEHT (MOJy4YeHUE M HU3YYEHHE CBOMCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
6e3omacHoro oOpaleHusi ¢ BeHeCTBaMU H J1a0OpaTOpHBIM O00OpPYIOBAHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHJIa IKOJOTHUYECKH I1e7IeCO00Pa3HOTO MOBENCHUS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCUYECKOTO JIEUCTBUS Ha JKUBBIE OPTraHU3MBbI
OIPEICJIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs cMbICH TTokaszaress [1JIK;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmainuu, MHTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, nepepadbareiBath €€ U MUCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHUYecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B pEUICHUU NPOOJIEM SKOJOTHMYECKOM, PHEPreTUYECKON M MHUILEBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpPOBaHUHM MHUPOBO33PEHHUSI W OOIIEW KyJIbTypbl 4YeEJIOBEKa, a TaKxkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO U TMPUPOTHOMN

cpene;
BJIQJICHNEC  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE MOHATHS — XWMHUYECKHH JJIEMEHT, aTroM, SJIpo aToMma,

U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIC OpOHMTAIN, OCHOBHOC U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAUIMYECKAsl PpEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, BJIEKTPOIUTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEAKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AIEKTPOJMTHUYECKOW IUCCOLMAIUU, MEPUOAUYECKUIA
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHMs, JIekKAlMe B OCHOBE MOHHMAaHUSA
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEpMOJMHAMUYECKMX U  KHHETUYECKHUX  3aKOHOMEPHOCTAX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIbHOCTH  YEJIOBEKa, OOIMX  HAy4YHBIX  MNPUHIUNAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUMA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIM U
JIOHOPHO-aKLENTOPHBIN MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBS3H;

cOpMUPOBAHHOCTh ~ YMEHHH:  KJIacCH(UUUPOBATH:  HEOPTaHUYECKUE
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUU 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PdeKTy peakiuu, W3MEHEHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JPYTHUE); CAaMOCTOSITEIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(prKauuu
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI MIEPUOIMYECKOT0 3aKoHa [I.
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYIO, OOBSICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c()OPMHPOBAHHOCTh YMEHUM: XapaKTEpPU30BaTh BJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKUX JJIIEMEHTOB IEPBOrO—YETBEPTOrO MEPHOJIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB U HX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHieneeBa, BaJl€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3JMYHBIX  KJIAaccOB,  IOATBEPKIATh
CYILIECTBOBAHHE TEHETUYECKOW CBSI3M MEXIYy HEOPraHWYECKUMHU BEUIECTBAMHU C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHII;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTEBHBIX PEAKLIUA MOCPEIACTBOM COCTABJIEHUS JEKTPOHHOro OajiaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMM  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jekcTBuil (mpuniui Jle [larense);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKHU
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOAEHUE, H3MEPEHUE, MOJICIUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSAThH 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
Macchl BEIIECTBA WM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
W3BECTHOM CTEMEHbIO AUCCOIMAIU;, Macchl (00bEéMa, KOJIMYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUMN: CAMOCTOSITEILHO IJIAHUPOBATh U MPOBOJUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MYHBIX  (PAKTOPOB HA CKOPOCTh XUMHUYECKOM  peakiuu, pelIeHHe
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
obopynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEIACTABISATh B
pasnu4HON (opMe pe3yibTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATH HMX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysoM M j1abopaTopHbIM OO0OpyAOBaHWEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3Mbl ONPEACIEHHBIX HEOPTraHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasi U y4eOHO-Hay4YHAas
JUTEepaTypa, CpecTBa MaccoBoi uHbopMaluu, UHTEepHET U Apyrue), KpUTHUECKH
aHAM3UPOBATh XUMHUYECKYI0 HWH(OpMaInio, mepepadaTeiBaTh €€ W UCIOIh30BaATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX coeauHeHu A. M 8 0 0 bubmorexa LHOK
' P P 8 e https://m.edso0.ru/d69df650
bytneposa
Hroro o pasneny 8
Pasznea 2. YrieBoaopoabl
51 [IpenenbHbIC YTIEBOIOPOABI — ATKAHBI, 5 0 0 bu6mmoreka [JOK
' LUKJIOAIKAHBI https://m.eds00.ru/d69df650
59 HenpenenbHble yrneBogOpOIbl: aTKEHbI, 14 1 1 bubnmnoreka [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 A 8 0 0
POMATHIECKHE YIIICBOTOPO/EI (apeHED) https://m.edsoo.ru/d69df650
54 IIpupoaHbIE ICTOYHUKH YIIIEBOJOPOIOB U UX 4 0 0 bubnnoreka [JOK
' nepepaboTka https://m.eds00.ru/d69df650
bu6mmorexa [IOK
2.5 l"asnioreHnpor3BOAHBIE YTIEBOAOPOI0B 4 1 0 https://m.edsoo.ru/d6adfe50
Hroro 1o pasneny 35
Pasnen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHUst
bu6mmoreka [IOK
31 Criupret. dexon 1 0 1 https://m.edso00.ru/d69df650
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KapOoHusbpHBIE COSTUHEHUS: allbJICTU/IBI U
3.2 ketoHbl. Kapbonossie kuciiotel. CloKHbBIE 21 0 1 bubmorexa LHOK
' - ap : https://m.eds00.ru/d69df650
a¢upsl. XKupbl
bubmuoreka [JOK
33 YTIeBOTE! o ! 0 https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTconepkamue opranHmyecKkue coeuHeHust
bu6mmorexa [IOK
4.1 AMHUHBI. AMUHOKHUCIIOTHL. benku 12 1 2 https://m.edsoo.ru/d69df650
Hroro no pazgeny 12
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
bu6mmoreka [IOK
51 BricokoMoOneKysipHbIE COSAMHEHMUS 6 0 1 httos://m.edsoo.ru/d69df650
Htoro no pazneny 6
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 4 6
11 KVIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaume pa3aesoB U TeM nudposbie
Ne n/m P Konrpoabnbie IIpakTunyeckue (upp )
NMPOrpaMMblI Bceero o0pa3oBaTejibHbIE
padoThl padoThI
pecypchl

Paszgea 1. Teopernueckue 0CHOBbI XUMUM
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Crpoenue atoma. Ilepnonuueckuii 3aKoH

1.1 u Ilepuoanyeckast ciCTeMa XUMHYECKUX 9 bubmorexa IOK
' PHOA https://m.edsoo.ru/2dd57f24
anemenToB JI. 1. MenaeneeBa
19 Crpoenue BemniectBa. MHOrooopasue 11 bubnmnoreka HOK
' BELIECTB https://m.edsoo.ru/2dd57f24
bu6nmoreka [IOK
13 KHUMUIECKHE PeaKilHi 19 https://m.edsoo.ru/2dd57f24
Htoro no pazneny 39
Pa3nen 2. Heoprannuyeckasi xXumust
bubmuoreka [{OK
2.1 H 1
CMETaILIbL 3 https://m.edsoo.ru/2dd57f24
bubnunoreka LIOK
2.2 M 2
CTaILIbT 3 https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 54
Pa3zngen 3. Xumus u :Ku3HL
31 Meto/bl TO3HAHUS B XUMUHU. XUMHS U 9 bubnuoreka [{OK
' KU3Hb https://m.edsoo.ru/2dd57f24
Htoro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero U3y4eHust o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoTshI
[Ipeamer u 3HaueHue
OpraHr4YeCKON XUMHH,
1 MIPEJICTABIICHHE O 1 0 0 bubmmorexa [JOK
P 02.09.2024  https://m.eds00.ru/3686e6f5
MHOT000pa3uu OPraHuYECKUX
COETUHEHUN
DNEeKTPOHHOE CTPOCHUE aTOMa
neposaa (OCHOBHOE U
2 3:)361);[ él(-IHOG COCTOSTHWSI) 1 0 0 bubmmorexa [JOK
e ' 03.09.2024  https://m.edsoo.ru/Oce6fd4c
BaneHnTHble BOBMOXHOCTH
aToma yriepojaa
Xumuyeckas CBsI3b B
OpPTraHUYECKUX COCTUHECHUSIX.
3 MexaHu3mMbl 00pa3oBaHUs 1 0 0 bubmorexa HOK
. P 04.09.2024  https://m.eds0o.ru/8d39f5c8
KOBaJICHTHOM CBSI3U, CIIOCOOBI
pa3pbiBa CBA3EH
Teopus crpoenus
4 OpPraHNYECKUX COSOUHEHNH A 1 0 0 bubmmorexa [TOK
P ’ 09.09.2024  https://m.edso00.ru/9e595ch8
M. bytieposa
Buapl uzomepun: cTpykTypHas,
5 MPOCTPAHCTBEHHAS. 1 0 0 bubmuorexa [IOK
OnekTpoHHBIE 3P PEKTH B 10.09.2024  https://m.edso0o.ru/b0e61661

MOJICKYJIaX OpTraHUYCCKUX
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COE€IUHEHUN

[IpencraBnenue o
KJIacCU(UKALIUU U

6 CUCTEMaTHYCCKas bubmorexa HOK
11.09.2024  https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

7 Knaccudukamnms peakiuii B bubnnoreka [JOK
OpPraHUYECKON XUMUHN 16.09.2024  https://m.edsoo.ru/ba5706aa

3 Cucremaru3anus u 0000IICHIE bubmuoreka [JOK
3HaHHUH 1O TeMe 17.09.2024 @ https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKUH P,
obmras popmyina,

9 HOMEHKJIATypa U U30Mepus, bubmmorexa [IOK
AJICKTPOHHOE U 18.09.2024  https://m.eds00.ru/25a14636
MPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYIT

10 DOU3nIeCKre U XUMUYECKHUE bu6mmoreka [IOK
CBOMCTBA aJIKaHOB 23.09.2024  https://m.edsoo0.ru/3137711c
HaxoxaeHnne ankaHoB B

11 npupoae. CriocoOsl MoTyuyeHus bubmmorexa [JOK

24.09.2024  https://m.edsoo.ru/259b0a5b
Y IPUMCHEHHUE AJIKAaHOB
[{ukmoankaHbl: 00IIast
¢dbopMyIa, HOMEHKIIaTypa 1

12 n30Mepusi, 0COOCHHOCTH bubmunorexa [JOK
CTPOCHHS U XUMHUYECKHUX 25.09.2024  https://m.eds00.ru/156730d2
CBOMCTB, CIIOCOOBI IOJTyYEHUS
Y IPUMEHEHUE

13 Pemenue pacu€THBIX 33724 HA bubnnorexa [IOK

https://m.edsoo.ru/bf84d8eb
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https://m.edsoo.ru/3137711c
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OIIPEIEIICHUE MOJIEKYIIIPHOU
(bopMyJIbl OPraHUYECcKOro
BEIIECTBA I10 MACCOBBIM JI0JIAM
aTOMOB 3JIEMEHTOB, BXOIAIIUX
B ero cocras. CucremaTusanus
1 000011IeHIe 3HAHUH 110 TeMe

AJIKEHBI: TOMOJIOTHYECKHUH PSJI,
obmrast popmyrna,
HOMEHKJIATypa, 3JIEKTPOHHOE U

30.09.2024

bubmuorexa [JOK

14
IIPOCTPAHCTBEHHOE CTPOECHUE 01.10.2024  https://m.edsoo.ru/273b0ale
MouieKynl. CTpyKTypHasi ¥ LiMC-
TpaHC-U30MEPHS ATKCHOB
Ou3nyeckue 1 XUMHUIECKHEe
15 cBoiicTBa ankeHoB. [IpaBuio bubmmorexa [JOK
P 02.10.2024 = https://m.edso0o.ru/21069ccd
MapkoBHHKOBa
16 CriocoObl TTOTy4eHHS U bubnuotexa [JOK
IIPUMEHEHHE AJIKEHOB 07.10.2024  https://m.edso0.ru/665dc058
[IpakTnueckas padora Ne 1 o
17 teme "l[lomydyenue >TuiieHa u bubmmorexa [JOK
i _ 08.10.2024  https://m.edso0.ru/0941eed8
W3YYCHHE €r0 CBOWCTB
Pemenne pacuéTHpIx 3a7a4 Ha
18 ompeeTIeHUE MOJIEKYIITPHOM bubnmoreka [JOK
(hopMyITBI OPTaHHUYECKOTO 09.10.2024  https://m.edsoo.ru/e9ea9921
BEIIIECTBA
AnKagueHsl: CONpsHKEHHBIE,
W30JIMpPOBaHHbIE,
19 KyMYJIHPOBAHHBIC bubmorexa OK
yMYTHP ' 14.10.2024  https://m.eds00.ru/04298c0a

Oco0eHHOCTH ANIEKTPOHHOTO
CTPOCHHUS



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

XUMHUYECKUE CBOUCTBA

bubmuoreka [JOK

20 COMPSOKEHHBIX TUCHOB 15.10.2024  https://m.edsoo.ru/e561253d

21 CriocoOsI MoTydeHus: U bubnnoreka [JOK
MIPUMEHEHUE aJKA/IMEHOB 16.10.2024  https://m.eds00.ru/1aa81660
AJIKUHBI: TOMOJIOTHYECKHUI
psn, obmas hopmyIa,

99 HOMEHKJIaTypa, JICKTPOHHOE U bubnnoreka [JOK
MIPOCTPAHCTBEHHOE CTPOCHHE 21.10.2024  https://m.edsoo.ru/68b6ccac
MOJIEKYJI, (pr3mueckue
CBOICTBA

93 XUMHYECKHE CBOMCTBA bubmuorexa [JOK
AJIKWUHOB 22.10.2024  https://m.edsoo.ru/23493a93

24 KauectBennsbie peakiuu Ha bubnmoreka [JOK
TPOUHYIO CBSI3b 23.10.2024  https://m.edsoo.ru/7blc48da

o5 Crioco0bl TTOTy4eHUS U bubnunoreka [JOK
MIPUMEHEHUE aJTKUHOB 05.11.2024  https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacuérsl 1o

26 YPAaBHEHUIO XUMHYECKON bubmmorexa [TOK

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

97 CucremaTu3anus 1 00001IeHNE
3HaHUH MO TeMe 11.11.2024
ApEHBI: TOMOJIOTHYECKUH Psi,
obmas hopmyna,

28 HOMEHKJIAaTypa. DJIEKTPOHHOE U bubnnorexa [JOK
MIPOCTPAHCTBEHHOE CTPOCHUE 12.11.2024  https://m.edsoo.ru/a92a7094
MOJIEKYJ O€H30J1a U TOIYyoIa,
ux Qu3udeckue cBOMCTBa

29 XWMHYECKHE CBOMCTBA apEHOB: bubnuorexa [JOK
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peaKiy 3aMeIeHUs 13.11.2024  https://m.edsoo.ru/a44alae4
XHUMHUYECKHE CBOMCTBA apEHOB:

30 peaKIuy MpUCOeINHEHUS, bubmmorexa [IOK

18.11.2024  https://m.edsoo.ru/a44alae4

OKHCJICHHE TOMOJIOrOB OeH30I1a

31 Oco0EHHOCTH XUMUYECKUX bubmuoreka [JOK
CBOMCTB CTUpPOJIA 19.11.2024  https://m.eds00.ru/d5018a54
Pemenne pacu€THbIX 3a1a4 HA

39 ONpeIEeIICHUE MOJIEKYIISIPHOU bubnmoreka [JOK
(hOopMyIIbl OPraHuYecKoro 20.11.2024  https://m.edsoo.ru/53461a2c
BelIeCTBa

33 CriocoObl ToTy4eHus U bubnmoreka [JOK
IIPUMEHEHNE aPEHOB 25.11.2024  https://m.edsoo.ru/6f717d09
I'enetnueckas CBSI3b MEKAY

34 Pa3IMYHBIMH KJ1accaMu 96.11.2024
YIII€BOJOPOIOB
Pacuétel 1o ypaBHEHUAM

35 XUMHUYECKHUX PEaKIIHi.
CucremaTu3anus 1 00001IeHNE 27.11.2024
3HaHUM 1O TEME

36 IIpuponnsiit ra3. [lomytHeie
He(TSIHbBIE ra3bl 02.12.2024

37 KameHHbIi1 yrosb 1 poTyKThI bubnnoreka [JOK
€ro nepepadoTKu 03.12.2024  https://m.edsoo.ru/69b3398b
Hed1b 1 cioco6sl e€

38 nepepabotku. [Ipumenenune bubmuorexa [IOK
MPOJIYKTOB TIepepabOTKH 04.12.2024  https://m.edsoo.ru/21f9de78
HedTH

39 I'enetrnyeckas CBS3b MEKIY
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pa3IMYHBIMU KJIacCaMu
YTJIEBOJIOPOIOB

09.12.2024

l"anorenonpousBoaHbIE
YIJIIEBOIOPOOB: 3JIEKTPOHHOE

bu6mmoreka [JOK

40
CTPOCHHUE; PEAKIIMH 3aMEICHUS 10.12.2024  https://m.edso00.ru/82b4d759
rajoreHa
[eiicTBue menouei Ha
TaJIOTEHITPOU3BOTHBIC.
41 B i
3anMOJIeficTBUE 11.12.2024
JIIUTaJOrN€HAIKAHOB C MAarHUEM
H IUHKOM
Cucremaruzanusa 1 0000IIeHnE
42 3HAHUM 110 pa3aei bubmorexa LIOK
" P " Y 16.12.2024  https://m.eds00.ru/20e89f22
YrneBonopobl
43 KonrtponbHas pabora no teme bu6nuorexa [IOK
"VYrneBonopoasr" 17.12.2024  https://m.eds00.ru/95c9e298
[IpenenbHbIE OMHOATOMHBIE
CHUPTHI: TOMOJIOTUYECKHH Psif,
ob1asa popMyaa, CTpOEHHUE
44 MOJIEK (JI; E3(3]Me I/I}Ip bubmaorexa [IOK
Y pYt, 18.12.2024  https://m.edsoo.ru/df04c5cd
HOMEHKJIATypa,
kiaccuukanus, Gpuznieckre
CBOICTBa
XHUMHUYECKHE CBOMCTBA
45 IpeaeabHbIX OJHOATOMHBIX bubmaorexa [IOK
P 23.12.2024 | https://m.edsoo.ru/26ee34fe
CIIUPTOB
CrniocoOsl mostyueHus: u
46 MIpUMEHEHNE OTHOATOMHBIX bubmaorexa [JOK
P 24122024 https://m.eds00.ru/484100000000000

CIIUPTOB
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[Ipocteie 3¢upsr:
HOMEHKJIaTypa 1 U30Mepus,

bubmuoreka [JOK

47 0COOEHHOCTH (PU3UYECKUX H 25.12.2024  https://m.edsoo.ru/c2c788b2
XUMHYECKHUX CBOMCTB
MHOroaroMHsbI€ CIIMPTHI:

48 STUJICHTIIMKOJb U TIULEPHH, bubnmoreka [JOK
X GU3HYECKUE U XUMHUCCKHE 13.01.2025  https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CriocoOpl mostyueHus u

49 MPUMEHEHHE MHOTOATOMHBIX bubmmorexa [JOK

14.01.2025  https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOo: CTPOCHUE MOJIEKYIIBI,
50 (du3nyecKre CBOMCTBA. bubmorexa HOK
15.01.2025  https://m.edsoo.ru/2ce726f8
Tokcuunocth perona
N bubmuoreka [JOK

>1 Xumiteckie CBoficTsa penoia 20.01.2025  https://m.edsoo.ru/037ca5f9

59 CriocoObl TTOTy4eHUS U bubnuoteka [JOK
npUMeHeHue GpeHona 21.01.2025  https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padora Ne 2.

53 Pemenue skciepuMeHTAIBHBIX bubnunoreka [JOK
3ama4 o Teme "CrnupThl U 22.01.2025  https://m.edsoo.ru/fdOced09
¢denomnsr"

54 CucremaTu3aius 1 0000IIeHNe bubnmoreka [JOK
3HAHUU IO TeMe 27.01.2025  https://m.edsoo.ru/1810ch9b
Anbaeruipl ¥ KeTOHBI:

55 3JIEKTPOHHOE CTPOCHHE bubmuorexa [JOK
KapOOHWIIbHOM TPYIIIHI; 28.01.2025  https://m.edsoo.ru/b139beaa

TOMOJIOTHUYECKHUE PSJIBI, 001I1as
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dbopMmyna, nzomepus u
HOMEHKJIaTypa

A.HB[[eI‘I/IZ[BI U KCTOHBI:

bu6mmoreka [JOK

56 i ;
usnricciue CpoHCTBa; 29.01.2025  https://m.edsoo.ru/c887425¢
peaKuy MPUCOCTUHCHUS
Peakuuu oxucnenus u
57 Ka4ueCTBEHHBIC PEAKIINH bubmorera [JOK
P 03.02.2025  https://m.edsoo.ru/a393baa9
QJIBJICTHJIOB | KETOHOB
58 CriocoOblI osryyeHus bubmmorexa [IOK
AJIBJIETUI0B U KETOHOB 04.02.2025 | https://m.edsoo.ru/520d1c51
OAHOOCHOBHBIE NpEIEIbHBIC
59 KapOOHOBBIE KUCIIOTHI, bubmmorexa [IOK
0COOEHHOCTH CTPOSHHUS UX 05.02.2025  https://m.edsoo.ru/fecOb113
MOJIEKYT
N3omepus 1 HOMEHKIAaTypa
60 KapOOHOBBIX KHUCJIOT, UX bubmotexa [JOK
P . 10.02.2025  https://m.eds00.ru/700cc87b
¢u3nueckue cBoiicTBa
XHUMUYECKUE CBOKCTBA
61 MpeIeTbHBIX OJHOOCHOBHBIX bubmorexa HOK
P 11.02.2025  https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
Oco0eHHOCTH CBOWCTB
62 MYypaBbUHOM KUCJIOTHI. bubmuorexa [IOK
MHuoroo6pasue kapOOHOBBIX 12.02.2025  https://m.edsoo.ru/bb31be71
KHCIIOT
Oco0eHHOCTH CBOWCTB:
63 HENPENEIIbHBIX U bu6mmorexa [IOK
apoMaTHYeCKUX KapOOHOBBIX, 17.02.2025  https://m.eds00.ru/83a08773

TUKapOOHOBBIX,
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THJIPOKCUKAPOOHOBBIX KHCIIOT.
IIpencraBuTenn BBICIIMX
KapOOHOBBIX KUCIIOT

ITonsiTHE O IPOU3BOJHBIX

bu6mmoreka [JOK

o4 KapOOHOBBIX KUCIIOT 18.02.2025  https://m.edso0o.ru/0d162d9d
Crioco0sl motyueHus: u

65 MpUMEHEeHHE KapOOHOBBIX bubmorexa HOK

19.02.2025  https://m.edsoo.ru/7c065c9d
KHCIIOT
Crnoxubie 3¢upsbL:

66 TOMOJIOTHYECKUH Psiji, o0IIast bubnmoreka [JOK
dbopmyna, uzomepus u 24.02.2025  https://m.edsoo.ru/adfffe6d
HOMEHKJIAaTypa

67 Du3NYECKUE U XUMUYECKUE bubmuoreka [JOK
cBOlcTBa A(hUPOB 25.02.2025  https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THbIxX 3a1a4: 110
YPaBHEHUIO XUMUYECKOMN

68 peaknuu, Ha OIIpeJIeJIeHI/Ie 96.02.2025
MOJIEKYJISIPHOHN (OPMYITBI
OpPraHUYECKOTO BEIIEeCTBA
[IpakTnueckas padora Ne 3.

69 Pemrenne skcnepuMeHTAIBHBIX bubnnorexa [JOK
3anad 1o reme "KapOoHOBEIE 03.03.2025  https://m.eds00.ru/486671fb
KHUCA0ThL. CroxxHbIe 3¢uph"

XKupsl: ctpoenue, puznueckue
70 1 XUMUYECKHUE CBOWCTBA bubmorexa HOK
04.03.2025  https://m.edsoo.ru/al9c5b98
(ruponus)

7 Oco0eHHOCTH CBOMCTB KUPOB, bubnmoreka [JOK

coJiepKaliuX OCTaTKU 05.03.2025  https://m.edsoo.ru/b0331922
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HEMpeIeTbHBIX KUPHBIX
kucnot. JKupsl B mpupojie

Mpb1a KaK COJIM BBICIIUX
KapOOHOBBIX KHCIIOT, UX

bubmuoreka [JOK

72 uoromee Aeiictaie. Homsme o 10.03.2025  https://m.eds00.ru/3c566565
CUHTETHYECKUX MOIOIIUX
cpenctax (CMC)
I'enernueckas cBs3b

73 YIJIEBOJOPOJOB U bubnuoreka [IOK
KHCJIOPOJICOACPIKAITUX 11.03.2025  https://m.eds00.ru/56790c96
OpPTaHUYECKUX BEUICCTB

74 Pacué€rsl 10 ypaBHEHUAM
XUMHUYECKUX PEaKIUi 12.03.2025

75 Cucremaru3zanus u o0o0meHue bubmmorexa [IOK
3HAHUU 110 TEME 17.03.2025  https://m.edsoo.ru/f8eaf2eb
OO6mrast XxapakTeprucTruKa

76 YTJIEBOJIOB U Kiaccuukarus bubnuorexa [JOK
yIJIA€BOJIOB (MOHO-, TU- U 18.03.2025  https://m.eds0o.ru/7a9693al
MOJIMCaXapHUIb)
Mounocaxapupsl: puznueckue

77 CBOMCTBA 1 HaXO0KJICHHE B bubmmorexa [TOK

19.03.2025  https://m.edsoo.ru/b4bdda2d

pUpoie
[IpuMeHeHue IIII0KO3BI, €€

78 3HAYCHHE B bubnmoreka [JOK
JKU3HEIEATEIBHOCTHA 31.03.2025 | https://m.edsoo.ru/5e61122d
opranusma

79 Jucaxapuapl: caxaposa, bub6nuorexa [IOK
MajbTO3a U JAKTO3a. 01.04.2025  https://m.edsoo.ru/eb0384e7
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Haxoxnenue B npupoe u
MPUMEHEHUE TUCAXapUJIOB

[Tonucaxapuael: cTpoeHUE
MaKpOMOJIeKYJ, (hu3nyecKue u

bu6mmoreka [JOK

80 XAMUYCCKHE CBOMCTBA, 02.04.2025 | https://m.edso0.ru/72a04508
MIPUMCHECHUE
81 [TonsTHE 00 NCKYCCTBEHHBIX bubnnoreka [JOK
BOJIOKHAX 07.04.2025  https://m.eds00.ru/6216e766
Pemrenue pacueTHbIX 3a71a4 Ha
82 OmpeAesICHUE JOJIM BbIX0/1a bubmuoreka [JOK
MPOAYKTA PEAKIUU OT 08.04.2025 | https://m.edsoo.ru/7fde47ef
TEOPETHYECKU BO3MOXKHOTO
83 Cucrtemaru3zanus u o0o0meHne bubmmorexa [IOK
3HAHUU N0 pa3aeny 09.04.2025 | https://m.edsoo.ru/08d4364c
KonTponbras pabora mo teme
84 "KI/I:JI'I)O 0JICO pe JKaIue bubmorexa HOK
poacoaepratiie 14.04.2025  https://m.edso0.ru/42c6678e
OpPraHUYECKUE COCTUHCHIS
AMUHBI: K1accuduKarus,
CTpOCHHE MOJIEKYJI, oO1as
85 (1)(? MyJia I/IBOMeyI/IS[ B bubmmorexa [JOK
pMyIa, Y, 15.04.2025  https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U GU3NYECKUE
CBOMCTBa
86 XuMHUYECKHe CBOMCTBA bubmuorexa [JOK
anupaTHIECKUX aMUHOB 16.04.2025  https://m.edsoo.ru/1bc5cf80
AHUIUH: CTPOCHUE aHWIIMHA,
87 0COOEHHOCTH XUMHUUECKUX bubmorexa [JOK
N 21.04.2025  https://m.edsoo.ru/39cd21f1
CBOMCTB aHUJIMHA
88 CriocoObl TTOTy4eHHS U bubnuorexa [JOK
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NPUMEHEHHE aTU(PaTHUIECKIX 22.04.2025  https://m.edsoo.ru/eal38763
aMUHOB
AMUHOKHUCIIOTHI:
HOMEHKJIATypa U H30MEPH,
89 (1)H3quCKHZI::BOﬁCTBa ’ bubmotera [JOK
) 23.04.2025  https://m.edsoo.ru/d1773e80
OTtnenbHBIC IPEICTABUTENH Ol
AMUAHOKUCIIOT
XHUMHUYECKHUE CBOMCTBA
aMHHOKHCIIOT, UX
90 OHOJIOTHYECKOE 3HAUCHUE Bubmorexa LOK
28.04.2025 | https://m.edsoo.ru/77df705a
aMuHOKHCIOT. CHHTE3 U
TUAPOJIU3 TIENTHIOB
01 benku xak npupoaHsie bubnuoreka [IOK
MTOJIMMEPBI; CTPYKTYPBI OSIIKOB 29.04.2025  https://m.edsoo.ru/429e9899
bu6mmoreka [JOK
92 X i
MMUUCCKHE CBOHCTBA OekoR 30.04.2025 | https://m.edsoo.ru/6237306d
A3zoTcoaepkaime
reTEPOLIUKITNUECKHUE
93 coe II)/IHL;HI/ISI Hyxknennosrie Brbmmotexa HOK
8 LK 05.05.2025  https://m.edsoo.ru/521d1431
KHCIIOTBI: COCTaB, CTPOCHHE U
Ouosoruyeckas poib
[IpakTnueckas padora Ne 4.
Pemenne skcriepuMeHTaTBHBIX
94 s 110 TEME bu6mmorexa [IOK
" ! 06.05.2025  https://m.edsoo.ru/8e3c02d1
A3zoTcoaepxaiiue
OpraHuYecKue coeaAnHeHus"
[IpakTnueckas padora Ne 5.
95 Perttennie DkcriepuMeHTaIBHBIX Brbmrotera LIOK
P 07.05.2025  https://m.edsoo.ru/bde3fdf6

3a1ad4 o teme ""PacriozHaBanue



https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6

OpraHUYECKUX COCTUHECHUM"

KonTponbhas pabota no teme

96 " A30TCcoIepIKaIme 1 bubmorexa [JOK
Flepralt " 12.05.2025  https://m.edsoo.ru/ce561bc7
OpPraHUYECKUE COCTUHCHHUS
OCHOBHBIE TIOHATHS XUMHH
BBICOKOMOJICK YJISIPHBIX
97 COEIMHEHUN U METOIbI UX 1 Bubmaoreka LJOK
13.05.2025  https://m.edsoo.ru/7aa63ebd
CUHTE3a —IIOJMMEPU3aIns U
MTOJIMKOHACHC AU

08 [Inactmaccel. YTunuzamus u 1 bubmuoreka [JOK
nepepadoTKa MIacTUKa 14.05.2025  https://m.edsoo.ru/82242e0f
DnacToMepbl: HaTypaJlbHbII

99 CUHTETHUYECKHE Ka u 1 bubmorexa [IOK

yayii. 19.05.2025  https://m.edsoo.ru/246103ec
Pe3una
BonoxkHa: HaTtypanbHEIE,

100 HCKYCCTBEHHBIE, 1 bu6mmoreka [IOK
cuntetnyeckue. [lonumepnr 20.05.2025  https://m.edso0.ru/5963a601
CHEIUaTLHOTO HAa3HAYCHHUS
[IpakTnueckas padora Ne 6.

101 Pemenue skcriepuMeHTaNIbHBIX 1 bu6nuorexa [IOK
3amad o Teme "Pacrno3HaBanue 21.05.2025  https://m.edsoo.ru/3aebd77a
IJ1acTMacc ¥ BOJIOKOH"

O060061IeHre U cucTeMaTH3alus

102 M3Y4YEHHOI0 MaTepuasa 1o 1 bubnuorexa [IOK
TeMe "BBICOKOMOIIEKYIIIpHBIE 26.05.2025  https://m.edsoo.ru/6a22ble8
coeauHeHus"

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxa Kontpoabnbsie IlpakTuueckue
n/n Bcero U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Atom. CocTaB aTOMHBIX sIIEp. 1 0 0 bubmuorexa [{OK
Xumuueckuit aaeMeHt. M30Tomnsl 02.09.2024  https://m.edsoo.ru/59c112ee
5 CtpoeHue IEKTPOHHBIX 000I04eK 1 0 0 Bbu6mmotreka [JOK
aTOMOB, KBAHTOBBIE YHCIIa 03.09.2024  https://m.edsoo.ru/b4d9fffa
3 Kiaccupukanus XuMrUIecKux 1 0 0 bubnnorexa [JOK
3JIEMEHTOB (S-, -, d-, f-a;eMeHThI) 04.09.2024  https://m.edsoo.ru/61294af9
4 Pacnipenenenue 31€KTPOHOB 1O 1 0 0 bubnnoreka [JOK
ATOMHBIM OpOUTATISAM 09.09.2024  https://m.edsoo.ru/f5f750fe
DNEKTPOHHBIE KOH(UTYpAITH AaTOMOB
5 3JIeMeII;)TOB B OCHOEI){ON}I]I:/I 1 0 0 bubmorexa LOK
R 10.09.2024  https://m.eds00.ru/8149e846
BO30YKIAEHHOM COCTOSIHUH
6 DIIeKTPOHHBIE KOH(PUTYpAIIUA HOHOB. 1 0 0 bubnnorexa [JOK
DIIEeKTPOOTPULIATETLHOCTh 11.09.2024  https://m.edso0o.ru/a0764b24
Ileproauueckuii 3aK0H U
[Teproguueckas cucteMa XUMHYECKUX
7 snemenToB JI. . MenpaeneeBa, CBA3b C 1 0 0 bubmorexa HOK
N VH ’ 16.09.2024  https://m.eds00.ru/16957c01
COBPEMEHHOU TeopHel CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOHCTB
3 XHUMUYECKHUX DJIEMEHTOB U 1 0 0 bubnunorexa LIOK
00pazyeMbIX HMH TPOCTHIX U CIOKHBIX 17.09.2024  https://m.edso0o.ru/f8468927

BEIIECTB I10 TPYIIaM U Iepruoaam



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

Cucremaruszanus U 0000meHue

bubnunoreka LIOK

9
3HAHHH 110 TeEME 18.09.2024  https://m.edsoo.ru/8fad2942
Bunsl xumuueckoil cBsa3u. MexaHu3MEbl
10 00pa3oBaHusi KOBAJICHTHOM CBSI3H. bubnmnoreka HOK
BonoponHas cBsi3b. 23.09.2024  https://m.edsoo.ru/5a8072af
MeKMOeKyIIIpHbIE B3aUMOICUCTBUS
BaneHTHOCTB U BaJICHTHBIC
11 BO3MOKHOCTH aTOMOB. CBSI3b bubnuoreka [{OK
AJIIEKTPOHHON CTPYKTYPBI MOJIEKYII C 24.09.2024  https://m.edsoo.ru/3d2ca093
WX T€OMETPUYECKUM CTPOCHHEM
[IpencraBieHnst 0 KOMIUIEKCHBIX bu6nunorexa LIOK
12
COCIMHEHMAX: COCTaB U HOMEHKJIATypa 25.09.2024  https://m.edsoo.ru/8c66b12a
BemectBa MosieKynspHOTO U
13 HEMOJIEKYJIIPHOTO CTpOeHUs. THrmbl bubmmoreka [JOK
KPUCTAJTIMYECKUX PEIIETOK U 30.09.2024  https://m.edsoo.ru/e167635b
CBOICTBA BEIIIECTB
[TonsaTHE O AMCTIEPCHBIX CUCTEMAX.
14 IIpencraBneHne 0 KOIIOUIHBIX bubnmorera IOK
P 01.10.2024  https://m.edsoo.ru/da2c70ed
pacTBOpax
Hctunnabie pacTBOPHI: HACKHIIIICHHBIE U
15 HEHAaCHIIIIEHHEBIE, PACTBOPUMOCTD bubmorexa HOK
> P P ' 02.10.2024  https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapatet
16 CriocoObI BeIpaKEHUST KOHIICHTPAIIUT bubmmoreka [JOK
pacTBOpoOB 07.10.2024  https://m.edsoo.ru/328e653a
Pemenue 3aga4 ¢ UC0JIb30BaHUEM
17 TIOHATHH ""MaccoBast 10715 but6mmorekxa [IOK
pacTBOpEHHOTO BeliecTBa'", "MoJgpHas 08.10.2024  https://m.edsoo.ru/785e0ab4

KOHLeHTpauus"
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18 Knaccudukanus 1 HOMEHKIIaTypa bubnunoreka LIOK
HEOPraHUYECKUX BEIIECTB 09.10.2024  https://m.edsoo.ru/bf9e108d

19 CucremaTtu3sanus 1 0000IICHUE bubmuorexa [JOK
3HaHUN 10 TEME 14.10.2024  https://m.edsoo.ru/8d2c6a3a
KonTponbhas pabota no remam
"Ctpoenue aroma. [lepuonuueckuii

20 3akoH u [leproanueckas cuctema bubnmnoreka HOK
XUMUYecKux anemeHTos Jl. . 15.10.2024  https://m.edsoo.ru/70a60aa4
Menneneesa", "CtpoeHue BelecTna.
MHuoroob6pa3ue BemecT"
Knaccudukanus XuMHUYECKUX peakiuuit
B HEOPTaHUYECKOM U OpraHNYeCcKOn

21 XUMHUU. 3aKOH COXPaHEHUSI MaCChI bubnnorexa [JOK
BEIIIECTB; 3aKOH COXPAHEHUS U 16.10.2024  https://m.edsoo.ru/6335cdd2
MIPEBPAICHHS SHEPTUU TIPU
XUMHUYECKHUX PEAKIIHSIX
TennoBble 3¢ (HeKThl XUMUYECKUX

22 peakuuii. Tepmoxumuyeckue bubmmorexa LIOK

21.10.2024  https://m.edsoo.ru/d1db86da

ypaBHECHUS
Borurcnenus o ypaBHeHUAM

23 XUMUYECKUX PeaKuui u bubnuorexa [JOK

22.10.2024  https://m.eds00.ru/87b13954

TEPMOXUMHUYCCKHM YPAaBHCHUSIM
CKOpOCTbh XMMHUYECKOH pEeaKluH, €€

24 3aBHCUMOCTH OT Pa3IMUHBIX (PAKTOPOB. 93.10.2024
Karanu3s u xatanuzatopsl

25 ["'oMoreHHBIEC U TeTePOreHHBIC PEAKIIHH 05.11.2024

26 [TpakTrueckas padota Ne 1 mo Teme bubmmorexa [JOK

https://m.edsoo.ru/1facaldl
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"BausiHue pa3nUYHbIX (aKTOPOB Ha
CKOpPOCTbh XUMHYECKOU peakiuu"

06.11.2024

OO6patumMbie 1 HEOOpATUMBIE PEAKIINU.

bub6nmoreka [IOK

27
XHMHYECKOE paBHOBECHE 11.11.2024  https://m.eds00.ru/30952f9b
[TpakTrueckas padota Ne 2 o Teme
28 "BiustHue pa3nudHbIX GakTopoB HA bubnmnoreka HOK
MOJIOKEHUE XUMUYECKOTO 12.11.2024  https://m.edsoo.ru/3bf34el17
paBHOBecHs"
DIIEKTPOTUTHYECKAs JUCCOIHAITHS.
29 CI/IJ‘ILHII):Ie U ciabbie SflleKT (I)lnnilm bubmmorexa [JOK
P ' 13.11.2024  https://m.edsoo.ru/5f766bdf
CreneHb AUCCOLUALINH
HNonnoe npoussenenue Boabsl. Cpena
30 BOJHBIX EII)CTBO oB. Bogopo HLIP;I bubmmorexa [JOK
A P POB. BOAOPOA 18.11.2024  https://m.edsoo.ru/3966ca89
nokasatenb (pH) pactBopa
I'maponus coneit. Peakuuu,
31 MIPOTEKAOIINE B PACTBOPAX bubmmorexa [TOK
P pacteop 19.11.2024  https://m.edsoo.ru/09d5a9hd
JIIEKTPOJIUTOB
[TpakTuyeckas padora Ne 3 o Teme
32 "XHUMHUYECKHE PEAKIINH B PacTBOPax bubnmorexa [JOK
P P P 20.11.2024  https://m.edsoo.ru/2e3daeb0
JIIEKTPOJIUTOB
OKHCIIMTEIIBHO-BOCCTAaHOBUTEIHHBIC
33 eaKkIUU. BaxkHeiile OKUCIUTEIN U bubnuorexa [JOK
P ) 25.11.2024  https://m.eds00.ru/56226060
BOCCTAaHOBUTEIIN
34 MeTto/1 3IeKTPOHHOTO (IJIEKTOHHO- but6mmorexa [IOK
HOHHOTO0) OanaHca 26.11.2024  https://m.edsoo.ru/fb691387
35 DIIEKTPOIN3 PACTBOPOB U PACIIABOB bubmmoreka [JOK
BEIIECTB 27.11.2024  https://m.edsoo.ru/93fb97d2
36 Pemienue 3agau pa3auyHbIX TUIIOB bubmmoreka [JOK
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02.12.2024  https://m.edso0.ru/5a859d16

37 PemeHHe 3aJia4d pa3JIn4YHbIX TUIIOB BH6HHOTeKa HOK

AP 03.12.2024 | https://m.edsoo.ru/5afa265d
Cucremarusanus 1 00001eHne
38 3HaHUH 10 TeMe " XUMHUYECKHE Bubmorexa HOK
" 04.12.2024  https://m.edsoo.ru/c161eb85
peaxiuu

39 KonTtponpsHast pabora o Teme bu6mmoteka LIOK
"XuMHuYecKue peakun" 09.12.2024  https://m.edsoo.ru/a8a0a930
ITososxenne HEMETAIIOB B
Ilepronnueckoit cucreMe XMMUYECKUX

40 anemenToB J[. . MenpeneeBa u bubmorexa LIOK

T A 10.12.2024  https://m.edsoo.ru/8ca2dcad
O0COOEHHOCTH CTPOEHHUS UX aTOMOB.
dusnyeckue CBONCTBA HEMETAIIIIOB
AJ'IJ'IOT OIINA HCMECTAJIJIOB (HA IIPUMEPC
41 KHCJIO po a, cepsl, pocdo (a u P bubmorexa HOK
POAd, CEPEL, p 11.12.2024  https://m.edsoo.ru/ef92c91c
yrieposia)

42 Bonopona: nonydyenue, Gpusndeckue u bubmuoreka [JOK
XUMUYECKHE CBOMCTBA. [ mapuabl 16.12.2024 @ https://m.edso0.ru/0aa8f613
l"asnorensl: HaxX0XAEHNWE B IPUPOJE,

43 CrocoObl MOTy4YeHUs, GPU3NIECKUE U bubmorexa LOK

YACTI, 17.12.2024  https://m.edsoo.ru/4e223795
XUMHYECKHE CBOMCTBA
l"anorenoBonopoasl. Baxxnenme
44 KHCJIOPOACOAEPKAINE COETUHEHUS bubmorexa [IOK
POACOACPMATL A 18.12.2024  https://m.edsoo.ru/6b3255e6
rajoreHoB
JlaGopaTopHbIe U TPOMBITIUICHHBIC

45 CIOCOOBI TOJTYYEHHUSI TaJIOTEHOB. bubnmnoreka [JOK

[IprMeHeHne raJoreHoB U UX 23.12.2024  https://m.edsoo.ru/6971acad

COECTMHEHUN
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[IpakTuueckas padora Ne 4. Pemenue

bubnunoreka LIOK

40 3KcnepHMef,{TaHbHHX ST o TeMe 24.12.2024  https://m.edsoo.ru/8b26fecd
I"amorens:
Kucnopon: naboparopueie u
MPOMBIIIJICHHBIE CIIOCOOBI MTOTYYCHHSI,
47 du3nYECKre 1 XUMUYIECKHIE CBOHCTBA bubmotexa [IOK
' 25.12.2024  https://m.edsoo.ru/c8abc36a
O3oH. [IpuMeneHue kucnopoaa u
030HAa
48 OKCHU/IBI U IEPOKCHIBI Bubmiorexa OK
A P A 28.12.2024  https://m.edsoo.ru/5c8816a0
49 Penrenue 3a1a4 pa3InyHbIX TUIIOB Bubmiorexa OK
ATLP 13.01.2025 @ https://m.eds00.ru/2b6d8b4b
Cepa: Hax0XKICHUE B IPUPOJIE,
50 CH(I;)CO6LI nonﬂ CHUS (;)I/I?»II)/I‘{ZCKI/IG u bubmorexa [IOK
YACHI, 14.01.2025  https://m.edsoo.ru/46afael6
XHMHYECKHE CBOMCTBA
bubmmoteka IIOK
1

> CepoBoAopoL, Cymb L 15.01.2025  https://m.edso0.ru/7¢875999
Kucnopoacoaepxampe coeInHESHHS

52 cephl gcfﬁefmlz)milu CBofICTI; cepHOM bubnuorexa [JOK

PEL P 20.01.2025  https://m.edsoo.ru/8cfa2548
KHCJIOTBI
[IpakTuueckas padora Ne 5. Perenue

53 AKCIEPUMEHTAIIBHBIX 3a7a4 110 TEME bubnnorexa [JOK

" P ) f[ 21.01.2025  https://m.edsoo.ru/0afb05e4
Cepa u e€ coelMHEeHUs
A3OT: HaX0XICHHE B IPUPO/IE,

54 CIocoObI ONMy4YeHUs!, PUINIECKUE U bubnuotexa [JOK
XHMUYECKHE CBOMCTBA. AMMHAK, 22.01.2025  https://m.edsoo.ru/badd2255
HUTPUIBI

55 Kucnopoaconeprxariue coeTMHEHHS but6mmoreka [IOK
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a3zota. OCOOEHHOCTH CBOMCTB a30THOM 27.01.2025  https://m.edsoo.ru/e2965afe
KHCJIOTBI

56 [IpuMeHeHue a30Ta U €ro COCJUHEHUN. bubmunoreka [JOK
A3oTHBIC ynoOpeHus 28.01.2025  https://m.edso0.ru/129f5059
docdop: HaXOKIACHUE B IPUPO/IE,

57 CIOCOOBI MOJTydeHUsI, PU3NUECKHUE U bubnmnoreka HOK
xuMuueckue cporictBa. dochumbr u 29.01.2025 @ https://m.edsoo.ru/9a6b43ec
dochun
Oxcupsl docdopa,

58 (1)0(:(1)?) c((i))ne(bm;)mne kucioTel. Conu bubmmorexa [JOK

peotep ' 03.02.2025  https://m.edsoo.ru/c7a2d429
(dhochopHO KHCIIOTHI

59 [Mpumenenne dhocdopa u ero Bbu6mmotreka [JOK
coenuHeHuil. DocopHbie ynoOpeHUs 04.02.2025  https://m.edsoo.ru/a218070a
[IpakTuueckas pabora Ne 6. Pemenue

60 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME bubmorexa HOK

P 05.02.2025  https://m.edsoo.ru/8175ac3f
"A3oT 1 pocop u ux coenuHeHus"
Yrnepoa: HaxoXIeHUE B PUPOJIE,

61 JIOTPONHbIE MOAU(UKALINY; bubmuoreka [IOK
bu3HYecKrue U XMMUYECKUE CBOMCTBA, 10.02.2025  https://m.edsoo.ru/1eb19f9e
IPUMCHEHUE
Oxcug yriaepona(ll), oxcun

62 ne OZZ(I\I/)) (OJI)LHas{ KHCJIOTa U €€ bubmorexa HOK
yIIep T 11.02.2025  https://m.edsoo.ru/dba58adf
conu

63 Pemienue 3a1au pa3auyHbIX TUIOB bubmorexa [TOK

P 12.02.2025  https://m.eds00.ru/6029b609
Kpemnnii: HaxoxkaeHIE B IPUPOJIE,
64 cr?oco(im 0TI e:llm q)nsnzefm):e " bubmmorexa [IOK
i ’ 17.02.2025  https://m.edsoo.ru/143558ab

XUMHUYECKHUE CBOMCTBA
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Oxkcua kpemuusi(1V), kpemuueBas

bubnunoreka LIOK

65 KHUCJIOTA, CUJTHKATEI 18.02.2025 @ https://m.eds00.ru/3170e7bl
[IpumeneHne kpeMHus U €ro bubmunoreka [JOK
66 coequHeHni. CTEKIIO, €ro MoJIydeHue, 19.02.2025 https://m.edsoo.ru/393cdacO
BUJBI CTEKIIA T https://m.edsoo.ru/5823cefb
67 Pemenue 3amay pa3inyHbIX TUIIOB Bubmorexa IIOK
A&t 24.02.2025 @ https://m.edsoo.ru/b624f801
68 CucremaTu3zanus u 06o01IeHNe bubmmoreka [JOK
3”aHui 110 Teme "Hemeras" 25.02.2025 @ https://m.edsoo.ru/6e864db5
69 KonTtponpsHast pabora o Teme bubnuoreka [IOK
"HemeTtasuinr" 26.02.2025  https://m.edsoo.ru/d0484c76
20 AHanu3 pe3yabTaTOB KOHTPOJIbHOMN bubanorexa [JOK
paboThl, KOPPEKIKS OIINOO0K 03.03.2025  https://m.edsoo.ru/2b7e9510
TTonoxxeHne MeTaJIOB B
[Tepuoanueckoit cucreMe XUMHUECKUX
71 351eMeHTOB. OCOOEHHOCTH CTPOEHUS bubmiorexa LIOK
' P 04.03.2025  https://m.edso0.ru/9839c16c
AIIEKTPOHHBIX 000JI0UEK AaTOMOB
METAILIOB
OO6mue ¢puznueckre CBOMCTBa
12 MeTaioB. [IppMeHenne MeTAIIOB B Bubmaorexa IIOK
P 05.03.2025  https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 Cnnasel MetaiioB. Kopposust bubnuotexa [JOK
METAJJIOB 10.03.2025  https://m.edsoo.ru/42b872e3
74 Perrenue 3agad pa3anyHbIX TUIIOB Bubmorexa IIOK
Aatp 11.03.2025 @ https://m.edsoo.ru/e3de37h6
DNEKTPOXUMHUYECKHHA Psi/T HAMTPsHKEHUN
75 MeTaiuioB. OOIIHe CIIOCOObI bubmorexa LIOK
i 12.03.2025  https://m.edsoo.ru/94eb377a

MOJIy4YCHHA MCTAJIJIOB
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OO6mas xapakrepuctuka metayon |A-
rpynmnsl [lepuoanyeckoi cuctembl
XUMHYECKUX 3JeMeHTOB. HaTpuii u

bubnunorexa LIOK

76 KaJuii: mojgy4yeHue, Gusndeckue u 17.03.2025  https://m.edsoo.ru/e12c26b3
XUMHYECKHE CBOICTBA, IPUMEHEHHE
IPOCTHIX BEIIECTB U UX COCTUHEHUIN
OO61as xapakTepuCTHKa METAJIOB
lHA-rpynmst [Tepuoanueckoit cucteMbl

77 XHUMHYECKHUX JIEMEHTOB. Marauii u bubnuoreka [{OK
KaJbLIM: TOTy4YeHue, (pu3nyecKue u 18.03.2025  https://m.edsoo0.ru/7c3e49c0
XUMHUYECKHE CBOWCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB M UX COCTUHEHUI

78 JKécTkocTh BOABI M CLIOCOOEI €€ bubnunoreka LIOK
YCTpaHEHHUS 19.03.2025  https://m.edsoo.ru/c74bfae9

79 AIOMUHUI: TIOTy4YeHHe, pusnueckue bubmmnoreka HOK
Y XUMHUYECKHE CBOWCTBA, MPUMEHEHUE 31.03.2025  https://m.edsoo.ru/0e79b266
AmdoTepHble CBOMCTBA OKCHIA U

80 TUAPOKCH/IA aTFOMHUHHUS, bu6nmorexa LIOK
TUIPOKCOKOMILJIEKCHI aJTFOMUHUS, UX 01.04.2025  https://m.edsoo.ru/5d12d318
pUMEHEHHE

81 Pemienue 3a1au pa3auyHbIX TUIOB 02.04.2025
[IpakTuueckas padora Ne 7. Perenue

82 HKCIEPUMEHTAIBHBIX 33/1a4 110 TeEME bubnmorera LOK

07.04.2025  https://m.edsoo.ru/27a4af43

"MeTasisl ITIaBHBIX MOArpyHn”
OO61as xapakTepuCTHKa METAJUIOB

83 no0ouHbIX noarpynn (b-rpymnm) bu6muoreka [JOK
[Tepuoanueckoii cuctembl 08.04.2025  https://m.edso0.ru/610d7431

XUMHUYCCKUX OJICMCHTOB
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duznueckre 1 XUMUYECKHE CBOMCTBA

84 XpoMa U €ro COeIUHEHNH, UX bubmorexa [IOK
P A ’ 09.04.2025  https://m.edso0.ru/9911bef3
MIPUMEHEHHUE
Baxwuelime coelMHEHNS] MapraHia.
85 Ilepmanranat Kaumsi, €ro bubmorexa LIOK
P ’ 14.04.2025  https://m.eds00.ru/039d69c8
OKHUCJINTEIbHBIE CBOMCTBA
dusznueckue 1 XUMHUYECKHE CBOIICTBA
86 )Kesie3a u ero coemHeHui. [lomydenue bubmorexa [JOK
A ' ya 15.04.2025  https://m.edsoo.ru/1b7f8741
Y TIPUMEHEHUE CIUIABOB JKeje3a
dusnueckre U XUMHUYECKHE CBOIICTBA
87 MEeIIH U €€ COeIMHCHUM, X bubmorexa [JOK
A A ’ 16.04.2025  https://m.edsoo.ru/2bc0f954
MIPUMEHEHUE
dusznueckre U XUMHUUECKUE CBOIICTBA
88 IIMHKA U €r0 COeAUHEHUH, NX bubnunoreka LIOK
IpUMEHEHHNE. [ MIPOKCOKOMILIEKCHI 21.04.2025  https://m.edsoo.ru/b1f2beal
[IUHKA
[Ipaktrueckas padota Ne 8. Perenue
89 SKCIEPUMEHTAILHBIX 3a4a4 10 TEME bubnmorexa IOK
P A 22.04.2025  https://m.edsoo.ru/abe352ea
"Mertanibsl TOOOYHBIX OArpymm"”
90 Pemenne 3amay pa3InyHbIX TUIIOB Bubmiorexa OK
Aatp 23.04.2025  https://m.edsoo.ru/a8b83d83
O0001IeHNE U CHCTEMATH3AIINS
91 W3YYEHHOI'0 MaTepualia o TeMe bubnnorexa [IOK
i P 28.04.2025  https://m.edsoo.ru/e91fe975
"Mertamier"
92 KonTtponbHas pabora o Teme bu6muoreka [JOK
"MeTtanns!" 29.04.2025  https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yinbTaToB KOHTPOJIBHOMN bu6muoreka [JOK
paboThl, KOPPEKLIHSI OIIUOOK 30.04.2025  https://m.edsoo.ru/9ebff2fd
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Poip xuMuu B o0ecrieueHun

94 YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA. 1 Bu6muotexa [JOK
[TonsiTHE O HAYYHBIX METO/IaX 05.05.2025  https://m.edso0.ru/080fel1f0
HCCJICIOBAHMS BEIICCTB
HaydHble IpUHIUIIBI OpraHU3aINH

95 XUMHUYECKOTO MPOU3BO/ICTBA. 1 bubmmoreka [JOK
[TpombIlIIEHHBIEC CITOCOOBI TTOJTYYCHHS 06.05.2025  https://m.edsoo.ru/2e45a44f
BOKHEUIIINX BEIIECTB
XUMHUYECKOE 3arpsi3HEHUE

96 OKPYKAIOIICH CPEJIbl U €ro 1 bubmmorexa [IOK

by P 07.05.2025  https://m.edsoo.ru/9f11bf51
MIOCIICICTBHSI

97 XuMHS U 3I0POBBE YETOBEKA. 1 bubnnoreka [JOK
JlexapcTBeHHBIE CpE/ICTBA 12.05.2025  https://m.edsoo.ru/a6552721

08 Xumug iy, Poab XumMun B 1 bubnunoreka LIOK
obecreueHny MUIIeBON Oe30MacHOCTH 13.05.2025  https://m.edsoo.ru/1f7b5bd2

99 Kocmernueckue u napdromepHbie 1 bubmuoteka [IOK
cpenctBa. beitoBast xumust 14.05.2025 | https://m.edsoo.ru/da42d5a9
XuMHs B CTPOUTENLCTBE. BakHeline

100 CTPOUTENILHBIE Y KOHCTPYKIIMOHHBIE 1 bubnmorexa [JOK

P 26 19.05.2025  https://m.edsoo.ru/61e69003
MaTepHaIbI
XUMHUS B CEIBCKOM XO3SIICTBE.
101 Opranuueckue 1 MUHEpaJIbHbIE 1 bubmorexa HOK
P P 20.05.2025  https://m.edsoo.ru/fd39587d
ynoopeHus

102 Cuctemaru3zanusi 1 0000IICHUE 1 bubnuoreka [JOK

3HAHUM 1O TeMe 21.05.2025  https://m.edsoo.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus; yriayonennoe ooyuenune, 10 kimace/ Epemun B.B., Ky3pmenko H.E.,
Tepenun B.W. u np.; mox penaxuueii Jlyauna B.B. O6miectBo ¢
OTPAaHUYECHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 0OIIECTBO
«3narensctBo «IIpocBemenue»

« Xumus; yriayonenHoe ooyuyenue, 11 kmacc/ Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ap.; nox peaakuueit Jlynuna B.B. O6mectBo ¢
OTPAaHUYCHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 00IIECTBO
«3narensctBO «IIpocBemienue»

Xumust; yriyonenHoe ooydenue, 10 kinace/ Epemun B.B., Kyzsmenko H.E.,

Tepenun B.U. u np.; nox penakuueii Jlynauna B.B. OGuiectBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 00IIIECTBO
«3narensctBO «IIpocBemienne»

» Xumusi; yriayoaenHoe ooyuenue, 11 kmacc/ Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u 1p.; non penakiueit Jlynnna B.B. O6mectBo ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «/[PODAY»; AKIIMOHEpHOE 00IIECTBO

«M3parenscTBO «IIpocBemienne»

METOANYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJISA
1. O.C.I'abpuensn, I'.I".JIpicoBa «Xumust Metonnueckoe mocooue — 6a30BbIi

ypoBeHb» - M.: JIpoda 2022 rog.



2. O.C.I'abpuensn, N.I'.OctpoymoB, «O011ast XuMHusI B TECTAX, 3aa4ax,
ynpaxHeHusx. 11 kmace» — M.: Ipoda, 2023 ro.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 kiacc:
KonTpoasHbIe 1 TpoBepoUHbIe paboTHl K yueOHUKY». — M.: JIpoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBeaenckas «Xumus 11 kmacc:
Hacronbhas kaura juis yuurens». Yacts 1 — M.: poda, 2019 rog.

5. O.C.I'abpuensn, I'.I'.JIeicoBa, A.I'.BBeaenckas «Xumus 11 kiacc:
Hacronbnas kaura juist yuurens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, .I'.OctpoyMoBa «3a1auu 1o XUMUU U
crocoOrl ux pemenus» - M.: «Jlpoday», 2021rox.

7. B.I'. lenncoBa «Xumus 11 kinacc noypodHblie MIaHbl 0 Y4EOHUKY
O.C.I'abpuensna, I'.I".JIsicoBoii» - Bonrorpam» Yuutens 2018roz.

8. M.A.Ps6oga, Y.}O.Hesckas, P.B.JIunko «Tectel mo xumuu 11 kmaacey, -
M.: Dk3ameHn, 2019r.

9.9. O.C.T'abpuensu, U.I'.octpoymMoB «XUMHUUYECKUN SKCTIEPUMEHT B ILIKOJIC

11 kmacey; - M.: [Ipoda. — 2019 rox.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET
http://www.chemnet.ru T'azeta «Xumus» u caiiT i yuutens «5 uay Ha ypok

XUMUN



http://him.1september.ru Equnas xomtekmus LIOP: TIpeaqmeTHas KOUTSKIHS
«XHUMHUSD»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHbIE
skcniepuMeHThI: xumust. Kosekiwst Poccuiickoro o01eo0pa3oBaTesibHOTO
nopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit
http://www alhimik.ru Beepoccutickas omuMIinaaa IkOJIBHUKOB 110 XUMUHU
http://chem.rusolymp.ru Opranudeckast XuMusi: SJICKTPOHHBIN YICOHUK JUIS
CpPEIHEH IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMUH: 3JICKTPOHHBIN Y4COHUK
http://www hemi.nsu.ru OTKpsITHIH KOJISIK: XUMUS
http://www.chemistry.ru JlucraniiuonHas oJIuMIIHaaa 10 XUMUH:

TEJIEKOMMYHHUKALIMOHHBIN 00pa30BaTeIbHbIN MPOEKT
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