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HOACHUTEJIBHASA 3AITUCKA

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 IPOTPaMMBI CpEIIHETO o011ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIONIUX OCHOBHBIE OO0Opa3oBaTelbHBIE MPOrpaMMbl, U
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpazoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTayy uX K ObICTPO MEHSIOIMIMUMCS YCIOBUSIM KU3HU B COLIMYME, a TAKKE IS
OpOAODKEHHs OOyueHHUsT B OpraHu3alusx Mpo(eccrOHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mnporpamme 1o XMMHM Ha3HaY€HUE IMpeaMeTa «XUMHUS» MOIydaeT
HOJPOOHYI0  MHTEPIPETAlMI0 B  COOTBETCTBUM €  OCHOBOINOJIArarOIIUMU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB O0y4YeHHs M TpeOOBaHMH K YPOBHIO IMOATOTOBKH BBITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e UH(pOpPMALIMOHHO-METOIMYECKasl, pealu3alus KOTOpol olecredynBaer
NOJlyY€HUE NPEJCTaBICHUS O ULENsIX, COJAEp)KaHWU, oOlIel crpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OPraHU3ALMOHHO-TIJIAHUPYIOIAsl, KOTOpas MpeaycMaTpUBAET ONpeeTICHHE:
NPUHLWIOB CTPYKTYPUPOBAHUS U  MOCIEAOBATEIbHOCTA H3y4YECHUS
y4eOHOrO  Marepuana, KOJUYECTBEHHBIX M  KAaYeCTBEHHBIX  €ro
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30BaTENIbHBIX TOCTHXKEHHM OOydarouuxcs B
pamMKax MTOTOBOM arrectanu B (GoOpMe E€IMHOTO TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTAaHABJIMBAE€T MHBAPUAHTHOE MPEAMETHOE COJIepKaHue, 00s13aTeNIbHOE IS
U3y4eHUsT B paMKaxX OTHENbHBIX Tnpoduiel, mpexycMaTpuBacT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e 1a€T IPUMEPHOE paclpeiesieHre yueOHOro BpEMEHHU, PEKOMEHTyeMOro s
U3YYCHUS OTNICTBHBIX TEM;

elIpe/JIaraeT NPUMEPHYIO  MOCIEJOBATEIbHOCTh HU3YyUEHHUs  Yy4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e 1a€T METOAMYECKYIO MHTEPIPETALIMIO 1IeJIel U 3aa4 U3yUYeHUs MpeaMeTa Ha
yIrIyONnEHHOM ypOBHE C YYETOM COBPEMEHHBIX NMPHUOPUTETOB B CHCTEME
cpenHero oOmiero o0pa3oBaHUSA, COAEPXKATEIBHOW XapaKTEPUCTUKU
IUTAHUPYEMBIX — PE3YJIbTATOB OCBOCHUSI OCHOBHOM 00pa30oBaTeIbHOM
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeAMETHBIX, MPEIMETHBIX), a TaKXKe C YYETOM OCHOBHBIX BHIOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM TO3UIMSAM B MPOrpamMMe MO XUMHH MPEAyCMOTpeHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTHBHOM COCTaBJISIOLICH,
KOTOpas JOJKHA OMPENEsIThCS B COOTBETCTBUHU C HAMPABICHWEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYEHUU TIPEIMETOB 0a30BOro M yYIIIyOJIEHHOIO YpOBHEM B CHUCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYyOJNEHHOTO U3YYCHHUS HANpaBJIeH Ha peau3aliuio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHUs B paMKaX M3y4YEHUs CIHEHHUAIBbHBIX €CTECTBEHHO-HAYUYHBIX U
XUMHUUYECKUX JUCIUIUIMH B By3aX U OPTaHU3ALMSIX CPEIHETO MPOo(ecCHoHaILHOTO
oOpa3zoBanus. B 93Toll CBs3M H3yueHHE TMpeaMeTa «XUMHs OPUEHTHUPOBAHO
NPEUMYIIIECTBEHHO Ha pacliMpeHue W  yrayOJeHue TEOpeTUYECKOW U
MPAKTUYECKON MOJATOTOBKH OO0YYarOUIUXCsl, BHIOPABIIUX OMpeaeaEHHbIN NMPodUiib
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa3oBaTEIBHON MPOTPAaMMBI CpeaHero ooOImero oOpa3oBaHUs
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOro Tpyaa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, WMEIONNX  MEKIUCIUTLTHHAPHBIN,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOU
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHS» COCTABIISIET COBOKYINHOCTh IPEAMETHBIX 3HAaHUN U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Marepuana. Tak, Ha YriayOJN€HHOM YpOBHE H3y4EHHs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
IPOTEKaHUS PEAKLUN, pACCMAaTPUBAEMBIX C TOYKH 3PEHHS] XUMUYECKOW KHHETUKU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPIeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IEKTPOXUMHUYECKUX IPOLEcCax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XUMHUHU
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTo npoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa i KJIACCOB XUMUKO-(U3UYECKOro Mpoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJIsipHAss Teopusi (MOJEKYJsIpHas Teopusi B (U3UKE), 3aKOHBI COXpPaHEHUS



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

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruueckoro npoduiast OoNbIIUI yAENIbHbBII BeCc OyleT UMETh OpraHudeckas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  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 BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnmane ¢dopMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHSI HAYUHbBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnactel «EcTecTBeHHO-Hay4yHbIE NpeaMeTh», «MaremaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M 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'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e popMHUpOBaHUE TPEACTABICHHUI: O MaTepUaIbHOM E€IMHCTBE MHpA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON U MUILIEBOM 0€30MacHOCTH, B Pa3BUTUU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOTO OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOTHOM Cpene;

e OCBOCHME CHUCTEMBl 3HAaHMH, JeXKalUX B OCHOBE XUMHMYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIBHBIX
MOHATUN, 3aKOHOB U TEOPUUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLIUN, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00mNX
HAyYHBIX MPUHIIATIAX XUMHUYECKOTO TIPOU3BOJICTBA;

« popMupoBaHUE y 00yyaromuxcs OCO3HaHHOTO MTOHUMaHHSI
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUN JUIsi OOBSICHEHUS
KIIFOUEBBIX HJIEW W TPOOJIEM COBPEMEHHOW XHMHH, Il OOBSCHEHUS U
MIPOTHO3WPOBAHUS SIBJICHWUH, UMEIOIINX ECTECTBEHHO-HAYUYHYIO MPUPOIY;
TPaMOTHOTO perieHus Mpo0eM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHaJIKM3a U OIIEHKHU C MO3UIIMKI SKOJIOTUYECKON 0€30MaCHOCTH MOCIECTBUN
OBITOBOM M TMPOU3BOIACTBEHHON JEATEILHOCTH YEIOBEKa, CBI3aHHON C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAaHUEM U  NEepepadOTKOM
BCIIECTB;

e yIUIyOJIEHUE MPECTABICHUN O HAYYHBIX METOJ/IaX MO3HAHUS, HEOOXOIUMBIX
JUISL TIPUOOpETEHUS] YMEHUW OPHEHTHUPOBATHCS B MHPE BEIIECTB U
OOBSCHEHUS XHWMUYECKHX SBJICHHM, HMMEIOIIMX MECTO B TMPUPOJE, B
MPAKTUYECKOMN JEATEIbHOCTA U TOBCEIHEBHOM KU3HMU.

B mmane peammzanuu mepBOOYCPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
(GyHKIIUN 1IETOCTHOM CHUCTEMBI CpeHEro oOIIero oOpa3oBaHUs MPU H3YYCHUU
npeaMera «XUMHUS» Ha  YrIyOJI€HHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
MpPUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

e BOCTIUTaHHE YOSKIEHHOCTH B MIO3HABAEMOCTH SIBJICHUI TIPUPOJIBI, YBAXKCHUS
K TIpOIlecCy TBOpYECTBA B OOJACTH TEOPETUUYCCKUX W TPHUKIATHBIX
UCCJICIOBAHUM B XUMUH, dbopmMupoBaHue MHPOBO33pEHU,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

epa3BUTHE MOTHBAIIMM K OOYYECHHUIO U TIO3HAHHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIO W  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

e Pa3BUTHE TO3HABATEIBHBIX MHTEPECOB, WHTEIUICKTYAJIbHBIX U TBOPYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHUS K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHWS K CBOEMY 37I0POBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

e popMUpOBaHME YMEHUW UM HAaBBIKOB Pa3yMHOTO MPUPOJIONOIL30BaAHMUS,
Pa3BUTHE DKOJIOTHYECKOUN KYJIBTYPBI, TPUOOPETEHUE OMBITA OOIIECTBECHHO-
MOJIC3HOM PKOJIOTMUYECKOMN AeSATECIbHOCTH.

OO011ee 9nCiIo 4acoB, MPETYCMOTPEHHBIX JIJIST M3YUCHUSI XUMHUH HA YTITyOJIEHHOM
YpOBHE CpeaHero obmiero oopasoBaHusi, cocrabiser 204 gacoB: B 11 kmacce —
102 yaca (3 yaca B HeZeJIO).



COAEPXKXAHUE OBYUEHUA
11 KIIACC

OBIIASA U HEOPTAHNUYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX saep. Xumudeckuid anemeHt. M3oronsl. CTtpoeHue
ANIEKTPOHHBIX O0OJOYEK aTOMOB, KBAHTOBBIC YKCIIA. JHEPreTUUYECKUE YPOBHU U
noaypoBHHU. AToMmHbIe opOuTanu. Kinaccudukanus XuMHIeCKIX 3JIEMEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DneKTpoHHBIC KOH(DHUTYpaIK aTOMOB 3JIEMEHTOB MIEPBOTO—YETBEPTOTO MEPHOIOB
B OCHOBHOM M BO30Y>KJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[Iepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
.. MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKoHA U llepmoandeckoil CHCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpydnaM ¢ IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Meneneesa.

XuMHUYECKasi CBs3b. BHIBI XMMHYECKOM CBSI3U: KOBAJCHTHAs, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIA. JHEPTUs U JJIMHA CBA3U. [10JISIpHOCTH, HATPABIEHHOCTH U
HACBhIIIAEMOCTh KOBAJECHTHOM CBs3U. KpaTHbie CBs3u. BogopoaHass CBs3b.
MexMoneKyIsspHbIE B3aUMOICUCTBHUS.

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

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAuHEHUsIX. COCTaB KOMIUIEKCHOTO MOHA!
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYEHUE KOMILIEKCHBIX COCIUHEHUHN.
[loHATHE O KOOPAMHALMOHHON XUMUHU.

BemectBa  MONEKYJIApHOTO UM HEMOJIEKYJISPHOTO  CTPOCHHUA.  THIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[Tonsitue o nucnepcHeix cucreMax. VictuHabie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIIEHTpanus. HaceleHusie u
HEHACHIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukaiys u HOMEHKIaTypa HEOPTraHWYECKUX BEIIEeCTB. TpUBHAIBLHBIC
HAa3BaHUs OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanusa XUuMHUECKMX pEeaKuid B HEOPraHWYECKOM M OpraHU4eCcKOu
XMMHUHU. 3aKOH COXPaHEHMUS MACChl BEUIECTB; 3aKOH COXPAHECHUS U IPEBPALICHUSA



DHEPTUU TIPU XUMHUYECKUX pPeakiusX. TermaoBbie 3OPEKThl XUMUUECKUX PEaKIIUM.
TepMOXUMUYECKUE YPABHEHUS.

CKopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMoreHHbIE U reTeporeHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBIC peaKIni. XUMHUEeCKoe paBHOBecue. KoHcTaHnTa
XUMHUUYECKOTO paBHOBecUsA. DaKTOpbI, BIHUSIONIME HA TOJIOKEHUE XUMHYECKOTO
PaBHOBECHS: TEMIIEPATYpa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [punuun Jle [larense.

DnekTpoauTuueckas guccornyanus. CuiabHble M clla0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanuv. Cpena BOJHBIX PAaCTBOPOB: KHCIOTHAs, HEUTpajbHas,
nienounas. Bonoponnsiii mokazarens (PH) pactBopa. I'maponus coneid. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkuciauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHST YW BOCCTAHOBJICHUSI.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
pa3oKEeHHEe TEPOKCHJIa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTtopa, MOJIEIH
KPUCTAJUIMYECKUX PEHIETOK, IPOBEICHUE PEaKIMil HOHHOTO OOMEHa, OIpeiesieHre
Cpelbl pacTBOPOB C TMOMOIIBI WHIWKATOPOB, M3YYCHUE BIMSHUS Pa3IUUHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TOJO0XKEHUE XHUMHUYECKOTrO
paBHOBECHS.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckor cucteMe  XUMHYECKUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yriaepona).

Bonopon. Ilomydyenue, ¢pusndeckue M XHMHUYECKHE CBOMCTBA: PEaKIUU C
METaJUIaMA M  HEMETAJUIAMHU, BOCCTAHOBUTEJIbHBIE CBOMCTBA. [ MIOpubL.
TonMBHBIE AIIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl ModydyeHus, (U3NYECKUe U
XAMHUYECKUE CBOMCTBA. [ ajoreHoBOAOpOIbl. BaxkHenmme KUCIOPOACOACPIKALINE
COCIMHEHHUS TajoreHoB. JlabopaTopHble U MPOMBIITUICHHBIE CTIOCOOBI MOTYYEHUS
rajioreHoB. [[pruMeHeHne rajloreHoB U UX COSAUHEHUM.

Kucnopoa, o3oH. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI TOJIYYEHUS
kuciopoaa. @U3NUECKUe U XMMUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUBI U IEPOKCUIBL.

Cepa. Haxoxpaenue B TpHpoAe, CIOCOOBI TMONY4YCHHS, (PU3NUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua



ceppl(VI). Cepuucras u cepHas KHCIOTBI U uX coiid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne cepol U €€ COeTUHEHNN.

Azor. Haxoxaenume B mNpupoAe, CHOCOObI TOMy4YeHUS, (PU3NYECKUE W
XUMUYECKUE CBOMCTBA. AMMHMaK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U X coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxnmenwe B mpupone, CIHOCOOBI MOMy4deHUsS, (U3HYECCKUE H
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kucinora U e€ conu. Ilpumenenue ¢ochopa u ero coenunenuii. docdopHsie
yao0peHus.

Yranepon, HaxoXIeHHE B IpHpojae. AJUIOTPOMHBIE  MOJIU(DUKALINU.
du3nyeckue M XUMHUYECKHE CBOWCTBA MPOCTBIX BEHIECTB, OOPA30BAHHBIX
yraepogoMm. Okcua yrinepoxaa(ll), oxcun yranepona(lV), yronbnas kucimora u e
COJIM. AKTUBUPOBAHHBIA Yyroiib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpOCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNM.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MOMydeHus, (GU3HMUECKUE U
xumuieckue cBorctBa. Oxcupa kpemuusa(lV), kpeMHueBas KHUCIOTa, CHIIUKATHI
[IpuMeHeHue KpeMHUS U ero coeqnHeHnil. CTEeKI0, ero NoJIy4eHue, BUIbl CTEKIIA.

[Tonoxenne MeTamioB B [leproanveckoil cuCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUSI AJIEKTPOHHBIX O0O0JOYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBorcTBa MeTaioB. [IpuMeHeHHEe MeTaioB B OBITY U TEXHHKE.
CmiaBel METAIIIOB.

DNEKTPOXUMHUUYECKUN PsAJl  HanpsokeHuid  MmertamwioB.  OOmme  crocoOsbl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIus,
anekTpoMetaiutyprus. [lonarue o koppo3uu MeramuioB. CrnocoObl 3allUTHl OT
KOPPO3HH.

O6mast xapakrepuctuka MmetamioB |A-rpynmer [lepuonnueckoit cucteMsl
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kanuii: mnonyuyeHue, ¢GU3MYECKUE U
XUMHUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEIIECTB U UX COSAUHCHUIA.

Oo6mas xapakrepuctuka metaioB |IA-rpynmer Ileproguyeckoil cuctemsl
XUMUYECKUX DJJEMEHTOB. Maruuii u KaJblMii: ToJNy4eHue, (U3HYEeCKue u
XUMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COECAUHEHUHU.
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJIIOMUHUN: TTOTydeHHe, PU3ndeckue 1 XUuMUIECKHUEe CBONCTBA, TPUMEHEHHE
MPOCTOTO BEIIeCTBA M €ro coeauHeHuid. AmdoTrepHbIe CBOWCTBA OKCHAA U
TUAPOKCUA ATFOMUHUS, TUAPOKCOKOMIJIEKCHI alTFOMUHUS.

OOmasi xapakTepucThka MeTauioB To00uHBIX moarpynm  (b-rpymm)
[Tepuoanueckor CUCTEMbI XUMUYECKUX IJIEMEHTOB.



du3nyecKkue U XMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUabl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomatsl, HX
OKHCIIUTENIbHBIEC CBOMCTBA. [loyueHne u npuMeHeHue xpoma.

@u3nuecKkue M XUMHYECKHE CBOMCTBAa MapraHua M €ro COEOUHEHUM.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) u
mapranua(Vll). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

du3nyecKkue U XUMUYECKUE CBOWMCTBA JKejie3a M ero coequHeHuil. OKCUbI,
ruapokcuanl U conu xkeneza(ll) u sxenesa(lll). [Tonyuenne u npuMeHeHne Kee3a
U €r0 CILIABOB.

Pusnyeckrue 1 XUMHYECKUE CBOMCTBA MEIU U €€ coequHeHuu. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COSUHCHUM.

[Muuk: momydyenue, (u3mUeckrue M XUMUYECKHUE CBOHCTBA. AMQOTEepHBIC
CBOMCTBA OKCHJIa U TUJIPOKCH/IA [INHKA, TUIPOKCOKOMILIEKCHI ITMHKA. [IpuMeHenue
LMHKA U €r0 COCIMHECHUM.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W HX MPEBpaICHUM:
u3yueHue oOpaslloB HEMETAJLUIOB, ropeHue cepwl, ¢ocdopa, kene3a, MarHus B
KUCJIOPOJIC, M3Yy4YEHUE KOJUICKIMU «MeTaulbl W CIUIaBbD», B3aUMOJICUCTBUE
HICJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAJIOB C BOJON (BO3MOKHO HCIIOIB30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE LIMHKA W JKEJI€3a C pacTBOpPAMH KHUCIOT U
nieIoueid, KaueCTBEHHbIE PEaKIIMU Ha HEOPraHUYECKUE aHUOHBI, KATHOH BOJ0OPOJa
M KaTUOHBI METAJJIOB, B3aMMOJIEUCTBUE THUIAPOKCHUIOB AIOMUHUS U IIUHKA C
pacTBOpaMM KHUCJIOT U LIEJIOUYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 MO0 TEMaM
«Tanorensr», «Cepa u e€ coequHeHUs», «A30T U (Hochop U UX COCTUHEHUSY,
«MeTaibl TJIaBHBIX TOATPYII», «MeTauibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponb xumuu B o0ecrieyeHun yCTOMUMBOIO pa3BuTUs yenoBedyecTa. [lonstue
O Hay4YHbIX MeETOoAax IIO3HAaHUS M METOJIOJOTUA HAy4YHOTO HCCIIEIOBAHUS.
HayuHble puHLIKIBI OpraHU3alui XUMHUYECKOTO IPOU3BOACTBA. [IpoMbIlIeHHbIE
CrocoObI TTOTYYEHHUsI BXKHEUIIIUX BEIIECTB (HAa MpUMeEpe MPOU3BOJICTBA aMMHUAKA,
CEpPHOM KHUCIOTHI, MeTaHoJ1a). [IpoMBITITIEHHBIE CTOCOOBI TTOJIYYEHHUsSI METAIIJIOB U
CIUIaBOB. XUMHUECKOE 3arps3HEHUE OKPYKAIOUIEH Cpelbl U €ro MOCJIE/ICTBUSI.
Ponb xuMuu B 06ecriedeHrH SHEPTeTUUECKON 0€30MacHOCTH.

XuMusi ® 340pOoBbe uesnoBeKa. JlekapcrBeHHble cpencTtBa. IlpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MIpenapaToB. Poyib XMMUY B pa3BUTUHU MEAUIUHEI.

XuMus TUIIYA: OCHOBHBIE KOMIIOHEHTBI, THUILEBbIe J00aBKU. Pojib XuMuu B
o0ecrieyeHnH MHIEeBOM 0€30MaCHOCTH.

Kocmetrnueckne u mapdromepHbie cpenactBa. beitoBas xumwms. [IpaBuna
0€30macHOr0 MCMOJB30BaHUSl TPENaparoB OBITOBOW XWMHUHW B TIOBCEIHEBHOU
KU3ZHHU.



XuMusi B CTPOUTEILCTBE: BAXKHEHIINE CTPOUTENbHBIE MaTE€pUasbl (LIEMEHT,
OeTOH).

XuMus B CEIbCKOM X03sicTBE. OpraHnyecKkre U MUHEpaIbHbIE YI0OpEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPaCKu, CTEKJIO, KE€paMHKa.
Marepuansl AJ1s 31eKTpOHUKH. HaHOTeXHOIOTH Y.

PacuérHble 3anaumn.

PacuéTel: Macchl BemecTBa Wik 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce WIM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJIYKTOB PEAKIIMM, €CIU OJHO U3
BEIIIECTB HMMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa
pEaKlunM, €CIM OJHO M3 BEIIECTB JAaHO B BHJIE pPACTBOpPA C OMNPEACIEHHOU
MAaCCOBOM JOJIEH PACTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA H MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B pPAacCTBOpE, JOJM BbIXOJA MPOJAYKTa PEAKIUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yUYeHHH oOOIled u
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIECTBISAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeaMEeTax €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO0uue ecTeCTBeHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYUYHbIN (haKT, TUIIOTE3a,
TEOpHsi, 3aKOH, aHallu3, CUHTE3, Kiaccudukaius, nepuoguIHOCTh, HAOJIIO/ICHHE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICIIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHUP, MaKpPOMHUpP, aTOM, OJIEKTPOH, TPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAAMOAKTUBHOCTh, MOJIEKYJIa, SHEPTeTUYECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpo-
1 MUKPODJIEMEHTBI, OCJIKH, JKUPBI, YIICBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB U MOTOK YIHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MOPOJIbI, MOJE3HbIE UCKOMAEMbIE, TOTUIUBO,
PECYPCHL.

TexHomorus: XMMHUYECKasi MPOMBIIIJIEHHOCTh, METAJUTyprusi, CTPOUTEIIbHBIC
MaTepualibl, CENIbCKOXO03IMCTBEHHOE MPOU3BOJICTBO, MUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIIIJIEHHOCTb, MIPOM3BOJICTBO KOCMETHYECKHUX
MpenapaTtoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MATEpPUATIOB, AJIECKTPOHHA
MIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0Opa3oBaHUsl BBIIEIEHBI CJIEAYIONIME COCTaBISAIOIIME: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(OpMHUPOBAHHOCTh OMbITA MO3HABATEILHON U TPAKTUYECKON JESTEIBHOCTU
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jaronmxcsi B MPOIIECCEe peaau3aiuu 00pa3oBaTEIbHOM NIESITEIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

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

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TIPU CO3AAHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUEOHOU e TEIbHOCTH,

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHUSI XHMHUH, OCO3HAHUS TOTO, 4YTO JAHHBIE HAyKH €CTb peE3yibTaT
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



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

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

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

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEAECHUE M MOCTYIKU CBOMX TOBAPUILEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUSI IIEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3WYECKOMY U
MICUXUYECKOMY 370POBbIO;

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

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 30POBbIO U KU3HU JIIOJICH;

OCO3HAHUSI MOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEILCKON
NEeSATEeTbHOCTH, OOINECTBEHHO TIIOJIE3HOM, TBOPYECKOW U  JPYrux BHUIAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHUYECKUX 3a]a4
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOecCuil pa3IudHoOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEMETHBIX 3HAHUHN TI0 XUMUHU;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

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

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

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

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HAKOHOMMYECKHUX TMPOILIECCOB HA COCTOSTHUE MTPUPOTHON U COLUATIBHON CPE/Ibl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
OPUPOIHON cpelie, YMEHHsI TPOTrHO3UPOBATH HEOJATONPHUATHBIE SKOJOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCSA MMM B IO3HABATEJIbHOW, KOMMYHHMKATHUBHOM M COLIMAIBHOM
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

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

MOHUMAaHUsl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOSXKIEHHOCTH B  0COOOW 3HAYUMOCTH XHMHH JJIS  COBPEMEHHOMU
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TI00ATBHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M DKOJIOTHUECKOW 0€30MacCHOCTH, B Pa3BUTHHM MEIUIIMHBI, 00ECIICUeHUN
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJB30BaTh XUMHUYECKHUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

HWHTEpeca K MO3HAHUIO, UCCIIEI0BATEILCKOM eI TEIbHOCTH;

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

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasNu4HbIX chepax nmpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

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

3HAYUMBbIE  JUIS dbopMHpOBaHHS  MHPOBO33PEHHSI  OOy4YarOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, HayYHbIM (akT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

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

MeranpeagMeTHbIe pPe3yiabTaTbl OTPAXKAIOT OBJIAICHUE YHUBEPCATLHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

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

OMpEeNeNaTh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHSITHUN M YCTAHABJIMBATH UX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

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

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJICHUS (MHAYKTUBHbBIC, JE€IYKTHUBHbBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJCIIBHBIC IPEACTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuy — MpPU PEUIEHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKHUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEUIECTB U XUMHUYECKUX PEAKIIHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

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

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITELHO C(OpPMYJIMpPOBAaHHBIE BOIPOCHl B KAaYe€CTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOATEIbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyJIupOBaTH
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

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

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAsl JIUTepaTypa XHMHUYECKOTO COJEp)KaHMsI, CIPaBOYHbIE MOCOOUS,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wHPOpPMAIIUM, HEOOXOAWMOW JUIS BBINOJHEHHS YYEOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

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

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

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

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



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 MpE3EHTAIMell pe3yJIbTaTOB IMO3HABATEIbHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peaju3aluu yueOHOTo MpoeKTa, U POPMYIUPOBATH BHIBOBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CYX/IeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATEIBHOCTD, ONpeAeisas €€ LeNM W 3a7add, KOHTPOJIUPOBATh U 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 PEAKLIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJb JEATEILHOCTH HAa OCHOBE CaMOAHAIIN3a W
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yIbTaThl OCBOSHUS MMPOTPAMMBI 10 XUMHUH Ha yri1yOJEHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JUIsl y4eOHOro mpeameTa « XUMUs HaydHbIE 3HAHUS, yMEHUS U CTIOCOOBI ICMCTBUIM
M0 OCBOCHUIO, MHTEPIPETALMA U TIPEOOPa30BAHUIO 3HAHUM, BUIBI JCATEILHOCTH
M0 TTOJTYYEHHWIO HOBOT'O 3HAHUS M IMPUMEHCHHIO 3HAHMM B Pa3IMYHBIX YICOHBIX
CUTYalMsIX, a TAK)KE B PEAJIbHBIX )KM3HEHHBIX CUTYAIUAX, CBA3aHHBIX C XUMHUEH. B
nporpaMMme IO XUMUM TPEAMETHBIE Pe3yJbTaThl MPEJACTABICHBI MO TOJaM
W3Yy4YCHUS.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TIO3HABAEMOCTHU SIBJIEHUWA NPHUPOJbI, O MECT€ U 3HAYECHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
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 OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN

cpene;
BJIQJICHHE  CHCTEMOH  XHUMHYECKHX  3HAHHWK, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIONINE MOHATHS — XWMHUYECKHH JJIEMEHT, aTroM, SJIpo aToMma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, 3JICKTPOOTPUUATEIBHOCTh, CTENEHb OKHUCJICHHS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsT PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTEINb, TEIJIOBOM »ddekT
XUMUYECKON PEAKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHUYECKOM TUCCOLMALNM, NEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAILEHUs] SHEPTUU NIPU XMMHUUYECKUX PEAKIIUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM H
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOPAX M JUCIEPCHBIX CHUCTEMAX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapakKTEpPHBbIC MPU3HAKU TOHSTHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss (GOpMyJ BEHMIECTB H YPAaBHCHHA XHMHYECKHX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuyecKkas, BOJOPOJHAs), THUI KPUCTAUIMYECKON PpEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKkr, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

chOPMHPOBAHHOCTh ~ yMEHHWH:  KJIacCU(PHUIIMPOBATH:  HEOPTAHHMUECKHE
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUU 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BHIOMPATh OCHOBAHUS U KPUTEPHUU TSl KilacCU(pUKAIIUU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOUYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIINH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIECKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKUE COCTOSHHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJE€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIL;

c(hOpMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  peakuuyd  TUAPOJIN3a;  PEaKUuuiu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUSI
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
U3MEHEHUSI CKOPOCTM XHMMHUYECKOW PEAaKIHUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JIeXKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUS CEPHOM KHUCIOThI, aMMHakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
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 IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JIsE OOBSICHEHUS XUMHUYECKHX SBJICHUH, HMMEIIMX MECTO B MPHUPOJE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

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

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
Macchl BEIECTBA WM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
uin 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIUIOBOTO d(dekTa
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeeIEHHOM MAacCOBOM JI0JIeH pacTBOPEHHOTO BEIECTBA WJIM JIAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKICHUE KAaUECTBEHHOIO COCTaBa HEOPraHUYECKUX BEIIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTIO/IEHNEM TIpaBUl O€30MacHOT0 OOpaIlIeHHs C BEIIECTBAMHU U J1aOOpPaTOPHBIM
obopynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEIACTABISATh B
pasnu4HON (opMe pe3ynbTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATH MX
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHUI: COOIIOIATh TTpaBUIa TOJIb30BAHUS XUMUYIECKON
mocysoM M j1abopaTopHbIM OO0OpyAOBaHWEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUS] CBOErO 3JI0POBbSI, OKPYXKAIOIIEH MPUPOIHOM
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasi U y4eOHO-Hay4YHAas
JauTepaTypa, CpecTBa MaccoBoi nHbopMmaiuu, UHTEpHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 HWH(OpMaInio, mepepadaTeiBaTh €€ W UCIOIh30BaATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1aueil.



11 KITACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuonnueckuii 3akoHn
bubnunoreka LIOK
1.1 u Ileproamueckas cucTeMa XUMUYECKHX 9 0 0
https://myschool.edu.ru/
anemenToB . 1. Menaeneera
Crpoenue Bemectsa. MHOroo6pasue bubnuorexa [IOK
1.2 11 1 0
BEIIECTB https://myschool.edu.ru/
bubnuoreka [{OK
13 XHMUYECKHE PeaKuu 19 1 3 https://myschool.edu.ru/
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi xumust
2.1 Hemeramisl 31 1 3 bubmorexa HOK
https://myschool.edu.ru/
22 Meranms: 23 1 2 bubmxorexa LOK
https://myschool.edu.ru/
Wroro no pazueny 54
Pa3nen 3. Xumus u :Ku3Hb
Meto1bl TO3HAHUS B XUMHUH. XAMHS U bubmuoreka [{OK
3.1 9 0 0
KU3Hb https://myschool.edu.ru/
Hroro no pazgeny 9
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11 KITACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoabueie  Ipaxrueckue U3YYeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl

1 Atom. CocTaB aTOMHBIX fJIEP. 1 0 0 bubmuorexa [JOK
Xumuyeckui sneMeHT. M30Tomnbl 05.09.2023  https://myschool.edu.ru/

5 CrtpoeHue 3J1eKTPOHHBIX 000JI04EK 1 0 0 bubnnorexka [HJOK
aTOMOB, KBAHTOBBIE YHCIIa 07.09.2023 | https://myschool.edu.ru/

3 Knaccugukanus XuMHIYecKuX JIEMEHTOB 1 0 0 bubnuoreka [IOK
(s-, p-, d-, f-a;memenTshI) 08.09.2023 | https://myschool.edu.ru/

4 Pacrnipenienenuie 31eKTPOHOB 110 ATOMHBIM 1 0 0 bubnnoreka [JOK
opouTanim 12.09.2023  https://myschool.edu.ru/
DNeKTPOHHBIC KOH(UTYpAITIH aTOMOB

5 aneMeII{)TOB B OCHO](}I)-ION}I’I;I BO30YXJIEHHOM 1 0 0 bubmmorexa LOK

14.09.2023  https://myschool.edu.ru/

COCTOSIHUH

6 DNeKTpOHHbIE KOHPUTYpAIIUX HOHOB. 1 0 0 bubnmnoreka [JOK
DNeKTpOOTPUIIATETEHOCTh 15.09.2023  https://myschool.edu.ru/
[Tepuonnueckuii 3akoH u [leprnoanueckas

7 cHUcTeMa XMMU4YecKkux annemMeHToB /1. M. 1 0 0 bubmuorexa [JOK
MenpeneeBa, CBs3b C COBPEMEHHOU 19.09.2023  https://myschool.edu.ru/
TEOpHUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWICTB

8 XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX 1 0 0 bubnmoreka [JOK
VMU MPOCTBIX U CIIOKHBIX BEIECTB MO 21.09.2023 | https://myschool.edu.ru/
TpyNIaM U eproaam

9 CucremaTu3aius 1 0000IIeHNEe 3HAHUH TIO 1 0 0 bubnmoreka [JOK
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TEMe 22.09.2023  https://myschool.edu.ru/
Bunnl xumuueckoil cBsa3u. MexaHu3MEbl
10 00pa30BaHMs KOBAJICHTHOW CBSI3H. bubnunoreka HOK
Bognopoanas cBsi3b. MexMoneKyisspHble 26.09.2023  https://myschool.edu.ru/
B3aUMOJICVCTBHUS
BaneHTHOCTP U BaJIeHTHBIE BOZMOXKHOCTH
aToMOB. CBS3b 3JIEKTPOHHOU CTPYKTYPbI bubmuorexa [JOK
11
MOJIEKYJI C UX T€OMETPUUYECKUM 28.09.2023  https://myschool.edu.ru/
CTPOCHUEM
[IpencraBieHus 0 KOMIUIEKCHBIX bubnuorexa [JOK
12
COCIMHEHMAX: COCTaB U HOMEHKIIaTypa 29.09.2023  https://myschool.edu.ru/
BemectBa MoneKyasspHOTO U
13 HEMOJIEKYJISIPHOTO CTpOEeHUs. THIIBI bubnuorexa [JOK
KPUCTAJUTMYECKUX PEIISTOK U CBOMCTBA 03.10.2023  https://myschool.edu.ru/
BEILIECTB
14 [IonsiTHE O NTUCTIEPCHBIX CHCTEMAX. bubnnoreka [JOK
[IpeacraBnenune o KOJUIOUIHBIX PACTBOPAX 05.10.2023  https://myschool.edu.ru/
WctruHHBIE pacTBOPHI: HACBIILIEHHBIE U
15 HEHACBIIIEHHBIE, PACTBOPUMOCTh bubmorexa LHOK
» P P ' 06.10.2023  https://myschool.edu.ru/
Kpucramnoruaparst
16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU bubnuorexa [JOK
pacTBOpOB 10.10.2023  https://myschool.edu.ru/
Pemenue 3a1a4 ¢ CMoOb30BaHUEM
17 MOHATUH ""MaccoBasi 107151 paCTBOPEHHOTO bubmorexa LHOK
won P P " 12.10.2023  https://myschool.edu.ru/
BellecTra", "MoJsipHas KOHLUEHTpaLus
18 Krnaccudukanus u HoMeHKIaTypa bubmuoreka [IOK
HEOPTraHUYECKHUX BEIIECTB 13.10.2023  https://myschool.edu.ru/
19 CucremaTu3aius 1 0000IIeHNEe 3HAHUH TI0 bubnmoreka [JOK
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TeMe 17.10.2023  https://myschool.edu.ru/
KonTponbhas pabota no remam
"Ctpoenue atoma. [lepuoanieckuii 3aKoH
20 u Ilepuonnueckas cucteMa XMMUYECKUX bubnuoreka [IOK
anemenTtoB JI. 1. Menneneena", 19.10.2023  https://myschool.edu.ru/
"Crpoenue BemiectBa. MHOroobpasue
BelecTs"
Krnaccudukanus XuMHYECKAX pEeaKIui B
HEOPraHW4YECKOW U OPraHUYECKON XUMUHU.
21 3aKOH COXpaHEHHS MAcChl BEILIECTB; 3aKOH bubmorexa LHOK
’ 20.10.2023  https://myschool.edu.ru/
COXPAHCHHUS U TIPEBPAIICHUS SHEPTUH TIPU
XUMHUYECKHUX PEaKIHIX
99 TemoBbie 3P HEKTH XUMUIECKUX bubnuoreka [IOK
peakuuii. TepMoxumMu4ecKkrue ypaBHEHUS 24.10.2023  https://myschool.edu.ru/
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX
23 €aKLM U TEPMOXUMHYECKUM bubmorexa LHOK
P P 26.10.2023  https://myschool.edu.ru/
ypaBHEHUSAM
CKOpOoCTh XMMHUYECKOHN peakliui, e€
24 3aBHCHMOCTH OT Pa3IUYHBIX (PaKTOPOB bubmorexa LHOK
P POB- 27.10.2023  https://myschool.edu.ru/
Karanu3 u kaTanuzatopsl
25 ['omMoreHHBIE U TeTEPOTEeHHBIE PEAKITUN bubmorexa [IOK
P P 07.11.2023  https://myschool.edu.ru/
[TpakTuueckas pabora Ne 1 mo Teme
26 "BnusiHue pa3nuyHbIX GaKTOpOB Ha bubmmorexa [IOK
P . P " 09.11.2023  https://myschool.edu.ru/
CKOPOCTh XUMHUUYECKOW PEaKIIUN
97 OOpaTtumbie U HEOOPATUMBIE PEAKIIUU. bubnuorexa [JOK
XUMHYECKOE paBHOBECHE 10.11.2023  https://myschool.edu.ru/
28 [TpakTrueckas padota Ne 2 o Teme bubnmuorexa [JOK
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"BnusiHue pa3nuyHbIX (aKTOPOB Ha 14.11.2023  https://myschool.edu.ru/
MOJIOYKEHNE XMMUYECKOTO paBHOBECHS "
DIEKTPONIMTHYECKAs JUCCOLHALIMS.
29 CI/IJIBHI:)Ie U ciadbie BJII[GKT (I;IJII/I:H bubmorexa [IOK
P ' 16.11.2023 https://myschool.edu.ru/
CreneHpb TUCCOMAIIN
HNounnoe npoussenenue Boasl. Cpena
30 BOJIHBIX %IJ.)CTBO é[B Bono IIOILHLIP;/“II[ bubmorexa [IOK
P POB- P 17.11.2023  https://myschool.edu.ru/
nokazatensb (pH) pactBopa
31 I'maponus coneii. Peakium, npoTtekaromnye bubnuorexa [JOK
B pPacTBOpPax AJICKTPOJIUTOB 21.11.2023  https://myschool.edu.ru/
[IpakTuueckas padora Ne 3 o Teme
32 "XUMHYECKUE PEAKIIUU B PACTBOPAX bubmorexa HOK
" 23.11.2023  https://myschool.edu.ru/
AJICKTPOJIUTOB
OKHCIIMTEIIbHO-BOCCTAHOBUTEIIHHBIC
33 cakiuu. BaxkHeiIre OKMCIUTETH U bubmorexa [IOK
P ' 24.11.2023  https://myschool.edu.ru/
BOCCTaHOBUTEIN
34 MeTo/ 37IeKTPOHHOTO (3JEKTOHHO- bu6mmoreka [IOK
HOHHOTO0) OanaHca 28.11.2023  https://myschool.edu.ru/
35 DNEeKTPOJIN3 PACTBOPOB U PACIIIIABOB bubnuorexa [JOK
BEILIECTB 30.11.2023  https://myschool.edu.ru/
36 Pemenwue 3a1a4 pa3TuIHBIX THIIOB bubmorexa LHOK
AP 01.12.2023  https://myschool.edu.ru/
37 Pemrenue 3aiay pa3nuyHbIX TUIIOB bubmorexa HOK
Aap 05.12.2023  https://myschool.edu.ru/
38 Cucremaru3zanus 1 0000IIeHUE 3HAHUM 110 bubnuorexa [JOK
Teme "XuMHUuyeckue peakiuu' 07.12.2023  https://myschool.edu.ru/
39 KonTponbHas pabora no teme bubnuorexa [IOK
"Xumudeckue peakiun” 08.12.2023 | https://myschool.edu.ru/
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Ilono:xeHue HeMeTaNIOB B
[Tepuonuueckoit cucreMe XMMUYECKUX

bubmuoreka [JOK

40 anemerros /1. 1. Menzeneera u 12.12.2023 https://myschool.edu.ru/
0COOCHHOCTH CTPOCHHUS UX aTOMOB.
®du3nyecKre CBOMCTBAa HEMETAIIIIOB
41 Annotponusi HeMETaIoB (Ha IpUMeEpe bubnmoreka [JOK
KHCJIOpOJia, cepbl, hocdopa u yriepoia) 14.12.2023  https://myschool.edu.ru/
4 Bomnopon: nomyuenue, pusndeckue u bubnnoreka [JOK
XUMHU4ecKkue cBorcTra. ['uapuibr 15.12.2023  https://myschool.edu.ru/
["anmorensl: HaXOXKIEHHUE B IPUPOJIE,
43 CIocoOBI MOJTy4eHUs, PU3nIecKue u bubmorexa LHOK
. L 19.12.2023  https://myschool.edu.ru/
XUMHYECKHE CBOICTBA
l"anorenoBonopoabl. Baxxneiue
44 KHCJIOPOJICOACPIKAIINE COCTUHCHHUS bubmorexa LHOK
POACOACpHAm A 21.12.2023  https://myschool.edu.ru/
rajloTeHOB
JlaGopaTopHbIe ¥ TPOMBIIIICHHBIE
45 CIIOCOOBI MOJTYYEHHUSI TaJIOTEHOB bubmorexa LHOK
v i . 22.12.2023  https://myschool.edu.ru/
[IpuMeHeHne raloreHoB U UX COSTUHEHHIA
[IpakTuueckas padora Ne 4. Pemenue
46 IKCIIEPUMEHTAIBHBIX 33724 110 TeMe bubmmorexa [IOK
" P " A 09.01.2024  https://myschool.edu.ru/
lManorenst
Kucnopon: naboparopHsie u
47 MIPOMBIIIIJIEHHBIE CTIOCOOBI TTOTYYCHHS, bubnmoreka [JOK
(bU3UYeCcKre U XUMHUYECKUE CBOMCTBRA. 11.01.2024  https://myschool.edu.ru/
O3o0nH. [IpuMeHeHHe KUCITIOPO/1a U 030HA
bu6mmorekxa [IOK
48
OKCHJEL 1 TICPOKCHAL 12.01.2024  https://myschool.edu.ru/
49 Pemenue 3amay pa3nuvHBIX TUIIOB bu6mmoreka [IOK
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16.01.2024  https://myschool.edu.ru/
Cepa: HaXOXJICHHUE B TIPUPOJIC, CITOCOOBI
50 HOJII) CHUS (gnanecmfe E XI[I/IMI/ILICCKI/IG bubmorexa [IOK
ST 18.01.2024 https:/myschool.edu.ru/
CBOICTBa
bubmuorexa [JOK

>1 CepoBofopos, CynbPiuL! 19.01.2024  https://myschool.edu.ru/

59 Kucnoponcoaepxkamniue COeTMHEHNsI CEPBI. bubnnorexka [HJOK
Oco0eHHOCTH CBOMCTB CEPHON KHCIOTHI 23.01.2024  https://myschool.edu.ru/
[IpaxTuueckas padora Ne 5. Pemenue

53 AKCIICPUMEHTAJIbHBIX 3a7a4 10 TEME bubmorexa [IOK
" P a il 25.01.2024  https://myschool.edu.ru/

Cepa u e€ coeuHEeHUs
A30T: HaXOXK/IEHHE B IPUPOJIC, CIIOCOOBI
54 nmoTydeHus1, GU3NICCKUE U XUMUICCKHE bubmorexa [IOK
YHCHI, 26.01.2024  https://myschool.edu.ru/
CBOMCTBA. AMMHAK, HUTPHIBI
Kucnoponcoaepxaume coeTuHEHUS
55 azoTa %iﬁ;goaf CBOfIC”lI“[B a30THOMN bubmorexa HOK
' 30.01.2024  https://myschool.edu.ru/
KHUCJIOTBI

56 [IpuMeHeHue a30Ta U €ro COeAMHEHUN. bubnnoreka [JOK
A3OTHBIE yI0OpEHMS 01.02.2024  https://myschool.edu.ru/
®dochop: HaxOXKIEHHUE B IPUPOJE,

57 CroCcOOBI MOTydeHus, Pu3ndecKue u bubnmoreka [JOK
XuMH4ecKkue cBorcTBa. Dochus u 02.02.2024  https://myschool.edu.ru/
bochun

58 Oxcunsl hocdopa, pochopcoaepxarine bubnmoreka [JOK
kucioThl. Comu HochOopHOM KUCTOTHI 06.02.2024  https://myschool.edu.ru/

59 [Tpumenenue pochopa 1 ero coeAMHEHUH. bubnnorexa [JOK
dochopubie yIoOpeHus 08.02.2024  https://myschool.edu.ru/

60 [TpakTrueckas padota Ne 6. Permenue bu6mmoreka [IOK
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AKCIEPUMEHTAIIbHBIX 33724 110 TEME 09.02.2024  https://myschool.edu.ru/
"A3zot u pochop u ux coenuHeHU"
VYraepoa: HaX0XKJICHUE oJie,
61 aJIFJJIIof cf[milmz MOH HHqP)IHK]Z HEZP(bianeCKHe bubmmorexa [IOK
P A HHH, 06.02.2024  https://myschool.edu.ru/
Y XUMHYECKHE CBOMCTBA, IPUMECHEHUE
62 Oxcun yriepoaa(ll), okcun yriepoma(1V), bubmunorexa [JOK
YIOJIbHasl KUCJI0TA U €€ COJIU 13.02.2024  https://myschool.edu.ru/
63 Pemenue 3amay pa3aMvHBIX THIIOB bubmorexa LHOK
AP 15.02.2024  https://myschool.edu.ru/
Kpe . HaXOXKJICHHE oJie,
64 Crfocl:\i:ilglninx ;Klfml: H(bI/ZEEZIfKIfe " bubmmorexa [IOK
YACHI, 16.02.2024  https://myschool.edu.ru/
XUMHYECKHE CBOMCTBA
65 Oxcun kpemuusi(1V), kpeMHueBas bubnnoreka [JOK
KHCJI0Ta, CUITNKATEI 20.02.2024  https://myschool.edu.ru/
66 IIpuMeHeHre KPEMHUS U €70 COCIUHEHUM. bubnnorexka [JOK
Creko, ero noysxy4eHue, BUAbl CTEKIIa 22.02.2024  https://myschool.edu.ru/
67 Pemenwuie 3a1a4 pa3TuIHBIX THIIOB bubmorexa [IOK
P 27.02.2024  https://myschool.edu.ru/
68 Cucremaru3anus U 0000IICHUE 3HAHUM 10 bubmuorexa [JOK
teme "Hemeramnsr" 29.02.2024  https://myschool.edu.ru/
69 KonrtponsHas pabora no Teme bubnnorexka [JOK
"Hemerannsr" 01.03.2024  https://myschool.edu.ru/
70 AHanu3 pe3ynbTaToB KOHTPOJIbHOM bubmuoreka [IOK
paboTHI, KOPPEKITUS OMHNOOK 05.03.2024  https://myschool.edu.ru/
[Tonoxenue meraiuios B Ilepuoanyeckoit
71 CUCTEME XMMHUYECKUX AJIEMEHTOB. bubnmoreka [JOK
Oco0eHHOCTH CTPOEHUS SJEKTPOHHBIX 07.03.2024  https://myschool.edu.ru/

000JIOYEK aTOMOB METAJLIIOB
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79 OO6mue ¢puznyecKue CBOMCTBa METAIIOB. bubnmoreka [JOK
[IpuMeHeHne MeTaIOB B OBITY U TEXHUKE 12.03.2024  https://myschool.edu.ru/
73 CmuiaBsl MetauioB. Kopposust metanion bubmorexa LHOK
14.03.2024  https://myschool.edu.ru/
74 Pemenue 3amay pa3aMvHBIX THIIOB bubmmorexa [IOK
15.03.2024  https://myschool.edu.ru/
DNEKTPOXUMHUUECKUN Psiji HAPSLKEHUH
75 MeTauioB. O61ue crnocoobl MOTy4YeHUs bubmmorexa HOK
19.03.2024  https://myschool.edu.ru/
METaJIJIOB
OO0mmas xapakrepucTuka Mmetamion |A-
rpynusl [leprpoaudyeckoit cucTemsl
76 XMMHYECKUX 3J1€MEHTOB. HaTpuii n kanuii: bubnuorexa [JOK
noJiyuyeHue, GU3nYecKue 1 XuMHUIECKHe 21.03.2024  https://myschool.edu.ru/
CBOMCTBA, MPUMEHEHHE POCTHIX BEILIECTB
U UX COCIUHEHUIN
O6m1as xapakrepuctruka metayios [A-
rpynisl [leppoaudyeckoit cuctemsl
77 XAMHUYECKHUX 3JIEMEHTOB. Maruuu u bu6mmorexa [IOK
KaJIbIMHA: oJdy4YeHue, pusnueckue u 22.03.2024  https://myschool.edu.ru/
XMMHUYECKHE CBOWCTBA, IPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COETUHEHUN
78 JKEcTKOCTh BOJBI U CITOCOOBI €€ bu6mmorexa [IOK
yCTpaHEHUS 04.04.2024  https://myschool.edu.ru/
79 AOMUHUI: TIONTy4YeHne, PU3nYecKne u bubnmoreka [JOK
XUMHUYECKHE CBOICTBA, TPUMEHEHHE 05.04.2024  https://myschool.edu.ru/
AMpoTepHbIe CBOICTBA OKCHJIA U
80 THIPOKCU/IA ATIOMUHUS, bubmmorexa [IOK
09.04.2024  https://myschool.edu.ru/

THAPOKCOKOMIIJICKCHI aJIlOMUHUA, UX
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IIPUMEHEHHE

81 Pemenuve 3a1ay pa3iMvHbIX THIIOB bubmorexa LHOK
P 11.04.2024  https://myschool.edu.ru/
[IpakTrueckas padota Ne 7. Permenue
82 AKCIICPUMEHTAIIbHBIX 33724 110 TEME bubmmorexa [IOK
" P " 12.04.2024  https://myschool.edu.ru/
MeTtasutbl TJIaBHBIX TTOATPYIIIT
OO01mmas xapakTepucTHKa METaJNIOB
83 no6ounbIx noarpynn (b-rpymm) bubnuorexa [JOK
[Teprnoanueckoil CHCTEMbl XMMHUYECKUX 16.04.2024  https://myschool.edu.ru/
3JIEMEHTOB
du3nvecKue U XUMHUYECKUE CBOMCTBA bu6mmoreka [IOK
84 .
XpOMa U €ro COeAMHEHUM, NX IPUMEHEHNE 18.04.2024  https://myschool.edu.ru/
Baxneiimme coeiMHEHUST MapTaHIia.
85 [TepmaHraHaT Kajaus, €ro OKUCIUTEIbHBIC bubmorexa LHOK
pu ’ 19.04.2024  https://myschool.edu.ru/
CBOWCTBa
dusnyeckre 1 XUMHUYECKHE CBOMCTBA
86 Kenes3a u ero coenuHeHui. [lomyuenue u bubmorexa LHOK
) i 23.04.2024  https://myschool.edu.ru/
MPUMEHEHHE CIUIaBOB XKele3a
dusnvecKkue U XUMHUYECKUE CBOMCTBA bu6mmorexa [IOK
87 ) y
MeIU U €€ COCUHEHMI, UX IPUMEHEHHE 25.04.2024  https://myschool.edu.ru/
du3ndecKknue 1 XUMHUYECKHE CBOMCTBA
88 [IMHKA U €r0 COeNNHEHHI, X bubmorexa LIOK
’ 26.04.2024  https://myschool.edu.ru/
pUMeHEeHHE. [ MIpOKCOKOMIUIEKCHI IIMHKA
ITpakTuyeckas padora Ne 8. Pemenue
89 SKCIIEPUMEHTAIBLHBIX 3a1a4 [10 TEME bubmorexa LIOK
P 30.04.2024  https://myschool.edu.ru/
"MeTaibsl TOOOYHBIX MOArpyHH"”
90 Pemrenue 3amay pa3InyuHBIX THIIOB bubmmorexa [IOK
P 02.05.2024  https://myschool.edu.ru/
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O0001IeHYE ¥ cCUCTEMAaTU3 AU

91 M3Y4YEHHOI0 MaTepuaia 1o TeMe bubmmorexa [IOK
POYTICHIOT MATED 03.05.2024  https://myschool.edu.ru/
Merannbl
bu6mmoreka [IOK
92 K 0 "M "
OHTPOILIA pADOTA HO Tene TVICTAIR 07.05.2024  https://myschool .edu.ru/
93 AHanu3 pe3yabTaToB KOHTPOJIbHON bubnnoreka [HOK
paboThl, KOPPEKLIHS OIIHUOOK 10.05.2024  https://myschool.edu.ru/
Ponb xumun B o6ecrieyeHuN YCTOHYHBOTO
94 a3BUTHA YenoBedecTBa. [lonsarue o bubmorexa LHOK
P ' 14.05.2024  https://myschool.edu.ru/
HAyYHBIX METOJaX UCCIIEIOBAaHUS BEIIECTB
Hay4Hblie MpUHITUIIBI OpTaHU3AIAH
95 XUMHYECKOTO ITPOU3BOJICTBA. bubnnorexa [HOK
[IpoMmbliieHHBIE CTIOCOOBI MOTYYESHHUS 16.05.2024  https://myschool.edu.ru/
BaKHEHIIINX BEIIECTB
96 XUMHUECKOE 3arpsi3sHEHUE OKPYKaIoen bubnmnoreka [JOK
CpeIbl ¥ €T0 TOCIIECTBUS 17.05.2024  https://myschool.edu.ru/
97 XUMHS U 3J0pOBbE YEIOBEKA. bubnmnoreka [JOK
JlexapcTBeHHBIE CpEACTBa 20.05.2024  https://myschool.edu.ru/
08 Xumust nuiy. Pojib XxumMuu B bu6mmorexa [IOK
o0ecreyeHnr MHUIEeBOi 6e30MaCHOCTH 21.05.2024  https://myschool.edu.ru/
99 KocmeTrnueckue u napdromepHbie bubmuoreka [IOK
cpenctBa. beiToBas xumus 22.05.2024  https://myschool.edu.ru/
XuMus B CTPOUTEILCTBE. BarkHelue
100 CTPOUTEIBHBIE U KOHCTPYKIIMOHHBIE bubmorexa HOK
P by 23.05.2024  https://myschool.edu.ru/
MaTepraIbl
XuMUS B CETHCKOM XO3SHUCTBE.
101 Oprannueckue 1 MUHEPAJIbHbBIE bubmorexa HOK
P P 23.05.2024  https://myschool.edu.ru/

ynoopeHus
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102 Cucremaru3anus U 0000IICHUE 3HAHUM 10 1 bubmuorexa [JOK
TeMe 24.05.2024  https://myschool.edu.ru/
OBLIEE KOJIMYECTBO YACOB I10O 102

[NPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 11 xnace/ Epemun B.B., Ky3emenko H.E., JIpo3nos A.A., JIyaun
B.B.; nox penaknueit Jiyanna B.B., O01iecTBo ¢ orpaHM4eHHOM
OTBETCTBEHHOCTHIO «[PODAY; AxuinonepHoe obiiectBo «M3narenscTBo
«IIpocBenieHue»

» Xumusi, 10 xkmace/ I'abpuensa O.C., OOmecTBo ¢ OrpaHHYeHHON
OTBETCTBEHHOCTHIO «[PODA»; AkinonepHoe odiectBo «M3aaTenbcTBO
«IIpocBenienue»

» Xumus, 11 knacc/ I'abpuensa O.C., OO11ecTBO ¢ OrpaHUuYeHHON
OTBETCTBEHHOCTHIO «[[PODAY; AxuinonepHoe o61ecTBo «3naTenbcTBO

«ITpocBenieHue»

METOINUYECKHUE MATEPHUAJIBI I YYUTEJIA

METOANYECKUE MATEPUAJIBI 1A YUUTEJIA

Brenute 1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumust Metoaudeckoe nocooue —
0a30BbIi ypoBeHb» - M.: JIpoda 2022 rox.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O011as XuMus B TeCTax, 3a1adax,
ynpaxknenusix. 11 kmace» — M.: Ilpoda, 2023 ro.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 xmacc:

KoHTtposbHbIE ¥ TIpOBEepoUHbIE pabOThl K yueOHUKY». — M.: [Ipoda, 2021 r.



4. O.C.I'abpuens, I'.I".JIsicoBa, A.I'.BBenenckas «Xumust 11 xacc:
HacrompHas kaura mis yaurens». Yacts 1 — M.: Jlpoda, 2019 rog.

5. O.C.I'abpuenss, I'.I'.JIeicoBa, A.I'.BBeaenckas «Xumus 11 kmacc:
Hacronbnas kaura juis yaurens». Yacts 2 — M.: [poda, 2022 rog.

6. O.C.I'abpuensin, I1.B.Pemeros, .I'.OctpoyMoBa «3a1auu o XuMUHU U
croco0bI ux pemenus» - M.: «Jlpoday», 2021rox.

7. B.I'. lenncoBa «Xumus 11 kimacc moypodHbIe IIaHBI IO YYEOHUKY
O.C.I'abpuensina, I'.I".JIsicoBoit» - Bonrorpam» Yuutens 2018roz.

8. M.A.Psab6oga, YV .IO.Hesckas, P.B.JIunko «Tectsl mo xumuu 11 kimacey, -
M.: Dx3ameH, 2019r.

9.9. O.C.I'abpuensn, .I'.octpoymMoB « XUMHUYECKUI IKCTICPUMEHT B IIIKOJIC

11 xnaccw; - M.: Ipoda. — 2019 roa.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET
[MU®POBBIE ObPA30OBATEJIbHBIE PECYPCbI 1 PECYPCBI CETU

NHTEPHET

Beenure Beeaurenannsiehttp://www.chemnet.ru I'azera « Xumusi» u cait
TUTA yauTens «S1 uay Ha ypoK XUMHID
http://him.1september.ru Equnas xomnexius LIOP: IIpeameTHas KOUIEKIHS

«XUMUA»



http://school-collection.edu.ru/collection/chemistry EctecTBenHo-Hay4YHBIC
sKcriepuMenThl: xumus. Komnekiust Poccuiickoro o01ieo6pa3oBaTeabsHOTO
nopTaia

http://experiment.edu.ru AJIXUMMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickast onuMIiinaaa MKOJIbHUKOB 10 XUMUHU
http://chem.rusolymp.ru Opranudeckast XuMusi: SJICKTPOHHBIN YICOHUK IS
CpPEIHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMUH: JICKTPOHHBIN y4COHUK
http://www hemi.nsu.ru OTKpeITHIIA KOJIIEIK: XUMUS
http://www.chemistry.ru JluctaniinoHHas oJIUMITHAAA 10 XUMHUH:

TGJIGKOMMYHI/IKaIII/IOHHblﬁ O6p330BaTGHBHBIﬁ IIPOCKT
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