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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
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mnpeameTa «XuMHs» B 00Opa3oBaTeNbHBIX opraHuzanusx Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
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 ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUs O0y4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSICTCS OJTHON U3 MPUOPUTETHBIX AUCIUTIINH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» IMOIydaeT
NOAPOOHYI0  WHTEPNPETALMI0 B  COOTBETCTBHM C  OCHOBOMOJIArarOlIUMU
nosnoxkeHusimu I'OC COO o B3auMOOOYCIOBIEHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUIETEILCTBOM TOMY SIBJSIIOTCSI CJICAYIOIIME BBIMOJHIEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOUYECKAs, peaau3alus KOTOpoW obecreynBaeT
MOJIyYeHUE TPEICTAaBICHUS O IIENIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
oOy4eHUs, BOCTUTAHUS U PA3BUTHS O0YyYaIOIIUXCS CPEACTBAMU MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpeNIeJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAaHHS U TMOCJIEAOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Kaue€CTBEHHBIX €TI0
XapaKTePUCTHK; TMOIXO0JI0B K (POPMHUPOBAHUIO COJEPKATEILHON OCHOBBI
KOHTPOJISI U OLEHKH O0pa3oBaTeNIbHBIX JOCTHXKEHHM OOydJaromuxcs B
paMKax WTOTOBOM arTectanud B (OpME E€IUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS 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 JaET IMpHUMEpPHOE pachpeereHue Yy4eOHOro BpPEMEHHU, PEKOMEHIYeMOTO
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 U3y4eHUsl MpeaMeTa
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,
METanpeMETHBIX, MPEAMETHBIX), a TaKXKE C y4ETOM 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 TmpeaeaaMd yCTAaHOBJIEHHOM MporpaMMod MO  XUMHUU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJDKHA OIpPENEsThCSl B COOTBETCTBUU C HAINPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMHSL Ha YpOBHE YINIyOJNEHHOrO U3yYEHHs HamnpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanus. B 95Toll CBs3M wM3yueHHE MpeaMeTa «XUMHsD OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha pacllUpeHue U  YIrIyOJeHHEe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusx npodeccruonansHoro oopasoBanus. Hapsamy ¢ 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 Pa3BUTHS OOyyaroumxcs, Ha (OpMHpPOBAHUE Yy HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOro Tpyaa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJNI€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 paznmuuusax 06a3oBOro u yriayOJIEHHOTO
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 TEOPETHYECKOE JIONOJHEHHE, I03BOJISIOIIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX MX COCAMHEHHUH HA OCHOBE PACIIMPEHUS] U YIIIyOJIeHUs
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  D3JEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHNYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  jJomojHseTcs  (HOpMUpOBAHMEM  TIpEACTaBICHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTca 0co00e BHUMaHUE BONPOcaM 00 3JIEKTPOHHBIX 3P QeKTax,
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 [JONOJHEHHH K oOmeill 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 TMpeiIMeTa B JAaHHOM Cllydyae akLeHT OyneT cjelaH 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 IPYTOE.

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
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K IPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OpPraHWYECKHX BEUIECTB CIIy’)KaT OCHOBOM Il HW3Yy4CHUS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnmane ¢dopMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€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 KyJIbTypbl. Perienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpearosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beayulied ponu B oOecnedeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00€eCleYeHnn palrOHAIBHOTO MPUPOJIONOIb30BaHUs, B (HOPMUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON Cpelie;

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



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

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHUS SIBJICHUH, UMEIONINX €CTCCTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XUMHUYECKMM  TPOM3BOJCTBOM, HCIOJB30BAaHMEM U  IepepaboTKoi
BEIIICCTB;

yIOIyOJIeHHe  TPEJCTaBICHWA O  HAyYyHbIX  METOJaX  IIO3HaHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTUUYCCKOM JICATEITBHOCTH M MTOBCEIHCBHOM 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 331a4H, Kak:

BOCIHUTaHUE YOEXKJAEHHOCTH B TO3HABAEMOCTU SIBJICHUW TMPUPOJBI,
YBOKEHHUS K TMpOLEcCYy TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYyYEHHMIO W TIO3HAHWIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO W  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pPa3BUTHE MO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILICHHS K CaMOOOpa30BaHUIO 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,
Pa3BUTHE DKOJIOTUYECKOUN KYJIbTYphI, IPUOOPETEHHUE 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 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEAENIO).



11 KITIACC

OBIIAS N HEOPTAHUYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. ATOMHBIE opOuTanu. Knaccudukamnuss XuMHIecKuX 3JIeMEHTOB (S-, P-,
d-, f-omementsl). PacmpeneneHue dIEKTPOHOB TIO AaTOMHBIM — OpPOHTAISIM.
DneKTpoHHBIC KOH(HUTYypaly aTOMOB 3JIEMEHTOB TIEPBOTO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, 3JIEKTPOHHbIE KOH(UTYypalluu HOHOB.
DIIEKTPOOTPULIATEIBHOCTb.

[Tepronnueckuit 3akoH U l[lepronnueckas cucreMa XUMUYECKUX AJIEMEHTOB
J.N. Menneneera. CB43b NEPUOIUUECKOrO 3aKOHA U lleproanyueckor CUCTEMBI
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUENM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MpPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynonaM ¢ IepuojaM. J3JHAYEHUE
nepuoandeckoro 3akona /.M. Menneneesa.

XuMHUYECKasi CBs3b. BHIBI XMMHYECKOM CBS3U: KOBAJECHTHAs, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIN. DHEPIrus U JuHa CBsA3U. [10JIsIpHOCTD, HAPABIEHHOCTD U
HACBIIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTtHelie cBs3u. BomoponHas CBA3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COECTUHEHUI
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBieHne 0 KOMIUIEKCHBIX COeAMHEHUAX. COCTaB KOMITJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTelb, JUraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsITHE O KOOPAWHAIIMOHHOW XUMUH.

BemecrBa  MONEKYJIAPHOTO M HEMOJEKYJSIPHOTO  CTPOEHHUs.  THIIBI
KPUCTAJUTMUECKUX PEMIETOK (CTPYKTYP) M CBOMCTBA BEIIECTB.

[Tonsitue o qucnepcHeix cucremMax. MctuHHbie pacTBOphl. [Ipeacrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MAaccOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAsl KOHIEHTpauus. HaceleHnusie u
HEHACBIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccuduxaiys 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIeCTB. TpUBHAIbHBIC
Ha3BaHUS OTIEJIBHBIX MPEACTABUTEICH HEOPTAHMYECKUX BEILIECTB.

Knaccudukanus XuMHUECKMX peakiuid B HEOPraHWYECKOW M OpraHU4eCcKOM
XUMHH. 3aKOH COXPAHEHHUSI MACChl BEUIECTB; 3aKOH COXPAHEHUSI U MPEBPAICHUS



OHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie 3 (HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPABHEHUS.

CKopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakiuu. XuMHuueckoe paBHoBecue. KoHcTanTa
XUMHUUYECKOTO paBHOBecUsA. DaKTOpbI, BIHUSIONIME HA TOJIOKEHUE XUMHYECKOTO
PaBHOBECHS: TEMIIEPATYpa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [punuun Jle [larense.

Dnektponutuyueckas auccoruanus. CuibHblE W cla0ble  DJIEKTPOJIUTHI.
Crenenp auccounanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpaJibHas,
nienounas. Bonoponnsiii mokazarens (PH) pactBopa. I'maponus coneid. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHUCIEHHST W BOCCTaHOBJIEHUS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
pa3oKEHHE TEPOKCHJAa BOJOPOJA B MPUCYTCTBHM KaTalIM3aTopa, MOJIEIU
KPUCTAJUIMYECKUX PEHIETOK, IPOBE/ICHNE PEaKIii HOHHOTO OOMEHa, OnpeiesieHue
Cpelbl pacTBOPOB C TMOMOIIBI WHIWKATOPOB, M3YYCHUE BIMSHUS Pa3IUUHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TOJO0XKEHUE XHUMHUYECKOTrO
paBHOBECHS.

Heoprannuyeckasi xummusl.

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

Bonopon. Ilomydyenue, gusndeckne M XUMHUYCCKHE CBOMCTBA: PEaKIUU C
METaJUIaMA M  HEMETAJUIaMH, BOCCTAHOBUTEJbHBIE CBOMCTBA. ['Wapuibl.
TonMBHBIE AIIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl ModydyeHus, (U3NYECKUe U
XAMHUYECKUE CBOMCTBA. [ ajoreHoBOAOpOIbl. BaxkHenmme KUCIOPOACOACPIKALINE
COEJIMHEHUS TajoreHoB. JlabopaTopHble U MPOMBIIIUICHHBIE CTIOCOOBI TOTYYCHHUSI
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. Haxoxpaenume B TpUpOAE, CIOCOOBI TOJYYCHHS, (PU3UUECKHE W
xumuueckue cBoiictBa. CepoBoaopona, cyiabduasl. Oxcun cepoi(1V), okcua



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

Azor. Haxoxxaenume B mpupoie, CHocoObl MOMydYeHUs, (QHU3UUYECKHe u
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. Haxoxnenwe B mpupojse, CHOCOOBI IMOTy4YeHUS, (U3UYECCKUE 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 TPOCTHIX BEHIECTB, OOPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroiib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpOCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIVHEHN.

Kpemuuii. Haxoxnenue B mpupone, crnocoObl MOJy4YeHHs, (PU3NYECKHE U
xumuieckue cBorctBa. Oxcupa kpemuusa(lV), kpeMHueBas KHUCIOTa, CHIIUKATHI
[IpuMeHeHue KpeMHUS U ero coeqnHeHnil. CTEeKI0, ero NoJIy4eHue, BUIbl CTEKIIA.

[Tonoxenne MetamoB B [leproanyeckoil CUCTEME XUMUYECKHUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBorcTBa MeTaioB. [IpuMeHeHHEe MeTaioB B OBITY U TEXHHKE.
CruiaBel METANIIOB.

DNEKTPOXUMHUUYECKUN PsAJl  HanpsokeHuid  MmertamwioB.  OOmme  crocoOsbl
MOJTy4EeHUS METaJJIOB: TUAPOMETAILTYPTHs, MUPOMETAITYPIus,
anekTpoMetaiutyprus. [lonarue o koppo3un MeramuioB. CnocoObl 3allIUTHl OT
KOPPO3HH.

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

Oo6mas xapakrepuctuka metaioB |IA-rpynmer Ileproguyeckoil cuctemsl
XUMUYECKUX DJJEMEHTOB. Maruuii u KaJblMii: ToJNy4eHue, (U3HYEeCKue u
XMMHUYECKUE CBOMCTBAa, MPUMEHEHUE IPOCTHIX BEIIECTB M HX COECAMHEHUHU.
XKéctkocTh BOJBI U CIIOCOOBI €€ YyCTpaHEHUSI.

AJIOMUHUN: TTOTyYeHHe, GU3NIecKue U XUMUYECKUe CBOMCTBA, MPUMEHCHHE
MPOCTOTO BEIIeCTBA M €ro coeauHeHuid. AmdoTrepHbIe CBOWCTBA OKCHAA U
TUAPOKCUA ATFOMUHUS, TUAPOKCOKOMIJIEKCHI alTFOMUHUS.

OOmasi xapakTepucThka MeTauioB To00uHBIX moarpynm  (b-rpymm)
[Teproanueckor CUCTEMBbI XUMUYECKUX JJIEMEHTOB.



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.

@u3nyeckue M XUMHUYECKHE CBOMCTBA MapraHla M €ro COEOUHEHHU.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

du3nyecKkue U XUMUYECKUE CBOWMCTBA JKejie3a M ero coequHeHuil. OKCUbI,
ruapokcuasl U conu xkeneza(ll) u sxenesa(lll). [Toayuenne u npuMeHeHue Kene3a
U €r0 CILIABOB.

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

[Muuk: momydyenue, (u3mUeckrue M XUMUYECKHUE CBOHCTBA. AMQOTEepHBIC
CBOMCTBA OKCH/JIa U THUJIPOKCHU/IA [IUHKA, THIPOKCOKOMIUIEKCHI IMHKA. [I[pruMeHeHune
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
MICJIOYHBIX U IIETIOYHO3EMENIbHBIX METAJIOB C BOJIOM (BO3MOXKHO HCIIOJIb30BAHUE
BHUJICOMATEPHUAIIOB), B3aUMOJACHCTBHE LIMHKA U JKEJI€3a C PAacTBOPAMHU KHUCIOT U
nieIoueid, KaueCTBEHHbIE PEaKIIMU Ha HEOPraHUYECKUE aHUOHBI, KATHOH BOJ0OPOJa
M KaTUOHBI METAJJIOB, B3aMMOJIEUCTBUE THUIAPOKCHUIOB AIOMUHUS U IIUHKA C
pacTBOpaMH KHUCJIOT U LIEIOYEH, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEMaM
«Tanorensl», «Cepa u €€ coemuHeHUs», «A30T U (hochop U UX COCTUHEHUND,
«MeTaibl TJIaBHBIX TOATPYII», «MeTauibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponb xumum B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUS yeioBedecTBa. [lonsTue
O Hay4YHbIX MeETOoAax IIO3HAaHUS M METOJIOJOTUA HAy4YHOTO HCCIIEIOBAHUS.
HayuHble MpuHLIMIBI OpraHru3aluyd XUMUYECKOT0 TPOU3BOACTBA. [IpomblilieHHbIE
CrocoObI TTOTYYEHHUsI BXKHEUIIIUX BEIIECTB (HAa MpUMeEpe MPOU3BOJICTBA aMMHUAKA,
CEpPHOM KHUCIOTHI, MeTaHoJ1a). [I[poMbITIIIEHHBIE CITOCOOBI MOMYYEHUSI METAUIOB U
CIJIaBOB. XUMUUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpellbl U €ro MOCIeICTBUS.
Ponb xuMuu B 06ecriedeHrH SHEPTeTUUECKON 0€30MacHOCTH.

XuMHsi H 340poBbe uesnoBeka. JlekapcrBeHHble cpencTtBa. IlpaBuna
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTHUN MEIUIIUHBI.

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
YKU3ZHHU.



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

Xumus B CEIbCKOM X034icTBe. OpraHu4ecKre 1 MUHEpaIbHbIE YI00pEHUS.

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

PacuérHble 3anaumn.

PacuéTel: Macchl BemecTBa Wik 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJIYKTOB PEAKIIMM, €CIU OJHO U3
BEIIIECTB HMMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
peaKUnM, €CIM OJHO M3 BEUIECTB JAaHO B BHJE pPACTBOpPA C OIPEACIEHHOU
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 XUMUH B 11 Kjacce OCyIIEeCTBISETCA YEPE3 UCIIOIb30BAHUE KaK
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeaMEeTax €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO0uue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: ABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHsi, 3aKOH, aHallu3, CUHTE3, KJaccu(uKalus, MepUuoJIuIHOCTh, HAOJIO/ICHHE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICIIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHUP, MaKpPOMHUpP, aTOM, OJEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTeTUUYECKUIN YPOBEHb,
BEILIECTBO, TElI0, OOBEM, arperaTHOE COCTOSIHUE BEIECTBa, HUJCATbHBIA ras,
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 SHEPTUU B IKOCUCTEMAX.

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

TexHomorus: XMMHUYECKasi MPOMBIIIJIEHHOCTh, METAJUTYprusi, CTPOUTEIbHbBIC
MaTepualibl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MPOMBILIJIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIIIJIEHHOCTb, MIPOM3BOJICTBO KOCMETHYECKHUX
MpenapaTtoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MATEpPUATIOB, AJIECKTPOHHA
MIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIIETI'O OGPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMUCS POCCHHCKON TPaXTAaHCKOW HWACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MIPaBOCO3HAHUS, YKOJIOTHIECKON KyIbTYPhI; CHOCOOHOCTh CTABUTH I1EJIM U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yNIbTAaThl OCBOEHUSA TMpeaMeTa «XUMHUSD» OTPAKaAIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOMX KOHCTUTYIITUOHHBIX MIPaB U 00SI3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JAESATEIBbHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX M MO3HABATEJBHBIX 3a/1a4, BBHIMOJHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOIICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB;




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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlNH, CBSI3aHHBIC C XUMUUYECKUMHU SBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUSI IIEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJroicHUsT TpaBwil 0e30MacHOTO OOpallleHWs C BeIIeCTBaMU 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 HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIHCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
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 MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJISIM TpyJa U pe3yiabTaTaM TPYAOBOU NESITEIHHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WMHAMBUIYAJIbHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHH, UHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

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

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HKOHOMMYECKHX MPOIIECCOB HA COCTOSTHUE TIPUPOITHON U COIMAIBHOM CPEIbI;




OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIIbHOCTH AKOJIOTUYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33pPEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHUS
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUs
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3JaHUM HOBOW 0a3bl MaTepUATbHOM KYyJIbTYpbl, B PEIICHUH TI100aIbHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTMYECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHMMAaHUS CYIIHOCTU 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 HAay4yHbIX (AKTOB M HMEIOUIUXCA JaHHBIX C IEJIbI0 MOJYyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus MpooOJieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EATETbHOCTH;

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

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




METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTAThl OCBOCHHS MPOrPAMMBI [0 XMMHHM Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HauUMMble 9 (OPMUpOBAHUS  MHUPOBO33PEHHUS  OOyYaroUUXcs
MEXKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPaKAIOUIUE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeNu(PUKy METONOB TO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHbIC yueOHbIC NEUCTBUS (TTO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

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

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIE Y4COHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JIOrHYecKHe TeHCTBHUA:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MpoOsEMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

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

HCIOJIb30BaTh MPU OCBOCHUW 3HAHUN MPUEMBI JIOTMYECKOTO MBIILUICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KiIacCU(PHUKAIIMK BEIICCTB H
XUMUYECKUX PEaKIIN;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy HU3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOBI U 3aKJIFOUCHUS,

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




peakuuy — MpPU PEUICHUM YYEOHBIX IMO3HABATENbHBIX M IMPAKTHYECKUX 3a]1ad,
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;

dbopMyIUpOBaTh LEIH U 3a/1a4l UCCIEA0BaHMUs, UCTIOIB30BaTh OCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUSA M  MPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBIM OTYET O MPOJEIaHHOMN paboTe;

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

3) pabora ¢ uHpopmaumeii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcol MHTEpHEeTa), aHanmu3upoBaTh UH(OPMALMIO PA3IMYHBIX BUIOB U (HopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTH U
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

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

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMAaIMell: TPUMEHATh MEXIpeAMETHbIe (pu3nyueckue Hu
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:




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

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKONW pabOThI MO HCCIETOBAHUIO CBOWCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CYX/IeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIE 1elCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ LelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YYE€OHBIX UM HCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (eKTUBHBIA CcrOCcO0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JIESITEIBHOCTH HAa OCHOBE CaMOaHaau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHHS IMPOrpaMMBbl IO XUMUHU Ha YIriyOJa&éHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
[0 TOJY4YEHHIO HOBOTI'O 3HAHMSI M NMPUMEHEHHUIO 3HaHUU B Pa3IMUHbBIX Y4E€OHBIX
CUTYallUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XuMuel. B
nporpaMmMe MO XHMHHM TPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUS.

11 KJIACC

[IpenMeTHble pe3yJabTaThl OCBOCHHS Kypca «OOImias M HeopraHudeckas
XUMUS OTPaKaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABIECHUN: O MaTepUATHLHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUW MPHUPOJbI, O MECT€ M 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK W €€ poJii B 00ECIEYEHUU YCTONYMBOIO




pa3BUTHUS, B PELICHUH MPOOJIEM 3KOJOTUYECKOM, PHEPTeTUYECKOM U MHUIIEeBOU
0€30MacHOCTH, B Pa3BUTUU MEIMILMHBI, CO3JaHHH HOBBIX MAaTEPHAIOB, HOBBIX
VMCTOYHHUKOB 3HEPTHH, B OOECHEYEHUH PAllMOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
(OpMUPOBAHUM MHPOBO33PEHUS U OOLIEH KyJbTypbl YEJIOBEKa, a TaKXKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U MPHUPOAHOMN

cpene;
BJIQJICHNC  CHCTEMOM  XUMHYECKMX  3HAaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE TMOHATHS — XWMHUYECKHH JJIEMEHT, aTroM, SJIpo aToMma,

U30TOIIbI, DJICKTPOHHASE 000JI0UKa aToMa, S-, P-, d-aToMHBIC OpOUTAIIH, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aToMa, TuOpuIM3alisi aTOMHBIX OpOuTaneil, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJIEKTPOOTPULIATENBHOCTb, CTENEHb  OKHUCJIEHUS,
XUMUYECKasd CBA3b (KOBAJICHTHAs, WOHHAs, MeETaJUIMYecKas, BOJOpPOJHAs),
KpUCTAJUTMYECKAsl PEIIETKA, XHUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEAJIEKTPOJUTHL, JJIEKTPOJIUTHYECKAs JUCCOLMALMS, CTENEHb JHUCCOLMALNY,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XUMHUYECKON PEaKIMH, CKOPOCTh XUMUYECKON PeakIi, XUMUYECKOE PAaBHOBECHUE;
TEOPUH MU 3aKOHBI (TEOPHS JJIEKTPOIMTHUYECKOW IHUCCOLUALUHU, NEPUOIUYECKUN
3akoH J[.M. MeHneneeBa, 3aKOH COXpaHEHUsI MACCHI BEIIECTB, 3a4KOH COXPaHEHUS U
MPEBPAILCHUS] SHEPTUU NPU XMMHUUYECKUX PEAKIHUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BIK
XUMHUHM, MHPOBO33PEHUYECKHE 3HAHMS, JIEKAIIME B OCHOBE [OHUMAaHUSA
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
IIPEICTABICHAS. O CTPOCHUU BEIIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEICTaBICHUS O MEXaHW3Max XHUMHYECKUX
peakuuii, TEPMOAMHAMUYECKMX W  KUHETHMYECKHUX 3aKOHOMEPHOCTIX  HX
NPOTEKaHUsl, 0 XMMUYECKOM pPAaBHOBECHM, PACTBOpPAX U JMCIEPCHBIX CUCTEMAX;
(akToJIOTHUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJyYEHUH U OE30MacCHOM
WCIIOJIb30BAaHUU BAXKHEHIIINX HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOUN
NEATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIMOAX  XUMHUYECKOIO
IIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISTH XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOUIUE IMOHATHS MPH
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;

c(OpPMHPOBAHHOCTh YMEHHS HCHOJb30BATh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEaAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
BEILIECTB;

c(OPMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAJICHTHOCTh U CTETIEHb OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHMSIX, BUJ XMMHUYECKOU CBSI3U (KOBAJIEHTHAs,




MOHHAs, METa/UIMuyecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOWCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemeETkr, OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh ~ yYMEHHWH:  KIacCHU(PHUIMPOBATH:  HEOPTAHUUYCCKHE
BEILIECTBA 10 UX COCTaBY, XUMUYECKHUE PEAKIIUH MO PA3JIMYHBIM MPU3HAKAM (UUCITY
U COCTaBy pearupyrolldx BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuuu, U3MEHEHHUIO
CTENIEHEH OKHCIIEHUS HJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTaju3aTopa M
JIPYTHUE); CAaMOCTOSITEIbHO BIOMpPATh OCHOBAHMS U KPUTEPUH I Kilaccuukanuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpPMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI TIEPHOIUICCKOTO 3akoHa Jl.
N. MenpeneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYI0, OOBICHUTEIHHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMHYECKHX JJIEMEHTOB IMEPBOTO—YETBEPTOrO IMEPHUOJIOB
[lepuomnueckoit  cucremsl .M.  MeHngeneeBa,  UCNOJNB3ysSl  TMOHSTHUA
«IHEPreTUYCCKHE YPOBHW», «IHEPreTUYCCKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNM», «OCHOBHOE U BO30YKIEHHOE JIHEPTreTUYECKUE COCTOSHUS aTOMay;
OOBSICHAITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coenuHeHnd 1o nepuogaM u rpynnaMm llepuomnueckoit cucremsr [ H.
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUS
UX JIEKTPOHHBIX 000JIOYEK;

chOpPMHPOBAHHOCTh YMEHHUI: XapakTepU30BaTh (OMUCHIBATH)  OOIIHE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE TE€HETUYECKOW CBSI3M MEXK]Y HEOPTaHMYECKMMHU BEILIECTBAMHU C
MOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHIA;

cOpPMHPOBAHHOCTh yYMEHHUS PACKpPBhIBaTh CYIIHOCTb: OKHCJIHMTEIHbHO-
BOCCTAHOBUTEIBHBIX PEAKIM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX peakIui; peakiuii MOHHOrO OOMEHa MyTEM COCTAaBJICHUS WX TMOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  YpPaBHEHWW;  pEakUMil  TUAPOIW3a;  PEaKIuil
KOMITJIEKCOOOpa3oBaHus (Ha MpUMeEpe TUAPOKCOKOMIUIEKCOB IMHKA U aJTIOMUHHS);

cOPMHPOBAHHOCTh YMEHUSA OOBSCHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XAMHUYECKUX PEAKIMU C y4ETOM HX DHEPreTUUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTHM XHMHUYECKOW pEakiMd B 3aBUCHUMOCTH OT Pa3IMYHBIX
(bakTOpoB, a TaK)Ke XapakTep CMEIIEHUS XUMUYECKOTO PABHOBECHSI TI0]T BIUSIHUEM
BHEIIHUX Bo3aehcTBuil (mpunuui Jle [larensbe);

chOpPMHPOBAHHOCTh, yYMEHUS XapaKTEPU30BaTh XUMUYECKHUE PEaKIIUH,
JIeXKAIUE B OCHOBE MPOMBIIIJICHHOTO TOJIYYE€HUS CEPHOW KHCIJIOTHI, aMMHAaKa,




oOIre Hay4yHble MPHUHIMIBI XUMUYECKHX MPOU3BOJCTB; II€JI€CO00pPa3HOCTh
NPUMEHEHUs HEOPraHUYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKH
3pEHUS] COOTHOIICHHS PUCK-TIONB3a;

c(hOpMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUW O METOJIaX HAy4YHOIo
NMO3HAHUA SIBJICHUM NpUpoabl — HAOIIOJCHUE, W3MEPEHHE, MOJCINUPOBAHUE,
HKCIIEPUMEHT (pEasbHBI U MBICIICHHBIH ), HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHHsI IPUMEHATDH 3TH 3HAHUS MPU SKCIIEPUMEHTAIHHOM UCCIIEIOBAHUH BEIIECTB
U s OOBSICHEHUS XHMHUYECKUX SBJIICHUN, HMMEIOIIUX MECTO B MPHUPO/IE,
MPaKTUYECKOMN AESTEIIbHOCTH YeJIOBEKa U B MOBCETHEBHOM KU3HH;

c(hOpPMHPOBAHHOCTh YMEHHUSI BBISBIIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MNOHATUSAMU U TPEACTABICHUSMU JIPYTHX €CTECTBEHHO-HAYUYHBIX MPEIAMETOB IIf
0osee 0CO3HAHHOTO TTOHMMAaHUSI MaTepUaIbHOTO EAMHCTBA MUPA;

C()OPMUPOBAHHOCTb YMEHHUSI MPOBOAUTH PACUYETHl: C HCHOJb30BAHUEM
HOHSTUNA «MaccoBasi J0JIsl BEIIECTBA B PACTBOPE» M «MOJISIpHAsT KOHLIEHTPALIMUSD»;
MaccChl BEIeCTBa WM 00BbEMA Ta3a MO M3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
Wi 00bEMY OZHOTO U3 YYacCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaxIuy; 3HAUYEHUS BOJOPOJHOTO MOKA3aTessl PacTBOPOB KUCIOT M IIENOYed ¢
U3BECTHOM CTEMEHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
OPOAYKTa PEAKIUH, €CIM OJHO U3 UCXOJHBIX BEIIECTB JAaHO B BHJIE PacTBOpPA C
ONpe/IeIEHHOW MacCOBOM JI0JI€ll pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT TpHMECH); JOJIM BbIXOJA MPOAYKTa peaKuu; OOBbEMHBIX OTHOUIEHUH
ra3os;

Cc(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEILHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JIKCIEpUMEHT  (MPOBEACHHE  pEakluMid  HOHHOTO  OOMEHa,
MOJITBEPKJICHUE KaueCTBEHHOTO COCTaBa HEOPTAHMUYECKUX BEIECTB, OTPEICIICHNE
CpeIsl pPAacTBOPOB BEHIECTB C TOMOINBIO HWHIMKATOPOB, HW3YYCHHUE BIIHSHHUS
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEaKkIuH, pelieHHe
OKCIEPUMEHTAIbHBIX 3afady 1o Temam «Mertamns» u «Hemeramib») ¢
cOOJII0/IEHNEM TpaBUJl 0€30MacHOro0 OOpallleHHs C BEIIeCTBaMU U J1a00paTOpHbIM
obopynoBanueM, (GoOpMyJIHUpOBaTH 1€Jb  HCCJEAOBaHUSA, MPEACTABISATH B
pa3nuuHOi (opme pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATh U OICHUBATh HX
JIOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUI: COOIIOAATH MpaBUIIa MOJIb30BAHUS XUMUYECKON
nocyol M JabopaTOpHBIM O00OpyJAOBaHWEM, OOpalleHHus C BeEIIeCTBAMH B
COOTBETCTBHHM C HMHCTPYKIHSIMH IO BBHITIOJHEHHIO JTaOOPATOPHBIX XMMHYECKUX
OTBITOB, AKOJIOTMYECKU I€JIeCO00pPa3HOro TMOBEACHUS B OBITY M TPYIOBOM
JIESITEIbHOCTH B IIEJISIX COXPAHEHHsI CBOETO 370POBbsI, OKPYXKAIOIIEeH MPUPOIHON
Cpeapl U JIOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHs, OCO3HAaBATh OIACHOCTD




TOKCHUYECKOI'0 JIEUCTBUSL HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BENIECTB, MOHMMas cMbIcs nokazarens [1/IK;

c(hOpPMHPOBAHHOCTh, YMEHHUMN: OCYIIECTBIISITh IE€JICHANIPABICHHBIA TTOUCK
XUMHUYECKOW MHMOpPMAILIMK B Pa3IMUYHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4dHas
JauTepaTypa, cpeacTBa MaccoBor nHdopManuu, UHTEpHET U Apyrue), KpUTHIECKU
aHAM3UPOBATh XUMHUYECKYI0 HWH(OpMaInio, mepepadaTeiBaTh €€ W UCIOIh30BaATh
B COOTBETCTBUU C MMOCTABIICHHOW y4eOHO 3a/1auei.







11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne o/ P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3znea 1. TeopeTnueckue 0CHOBBI XUMUH
Crtpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u Ilepuognyeckas cucTeMa XUMHYECKHUX 10 1 Bubmiorexa HOK
' p https://m.edso0.ru/7f41837c
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 12 1 bubnnorexa [JOK
' BEILIECTB https://m.edsoo.ru/7f41837c
bubnuoreka [{OK
1. X 21 1
3 HMHACCKHE peaiiii 3 https://m.edso0.ru/7f41837c
Hroro no paszneny 43
Pa3nen 2. Heoprannuyeckasi Xumust
bubnmorexa LIOK
2.1 H 4 1
eMeTAILIRT 3 3 https://m.edso0.ru/7f41837c
bubmmoteka IIOK
2.2 M 22 1 2
CTaLIbl https://m.edso0.ru/7f41837¢
Hroro mo pazueny 56
Pa3nen 3. Xumus u :Ku3Hb
31 MeTobl TO3HAHUS B XUMHUH. XAMHS U 1 bubmuoreka [{OK
' KHU3Hb https://m.eds00.ru/7f41837¢c
Hroro no pazneny 12



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

111







11 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne ara uugposbie
Tema ypoka Kourpoabnble IIpakTuyeckue A bp
n/n Bceero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 Atom. CocTaB aTOMHBIX SIZIED. 1 bubmorexa [IOK
XHMHIUCCKHI 3eMenT. M30TOomb https://m.edsoo.ru/7f41837c
) Atom. CocTaB aTOMHBIX SIZIED. 1 bubmorexa [IOK
XHUMHUUCCKHI 3eMenT. M30TOomb https://m.edsoo.ru/7f41837c
3 Atom. CocTaB aTOMHBIX SIZIED. 1 bubmmorexa [IOK
XUMUYECKUH 371eMEHT. M30TonbI https://m.edsoo.ru/7f41837c
4 Atom. CocTaB aTOMHBIX SIZIED. 1 bubmmorexa [HOK
XUMUYECKUH 37eMeHT. M30TonbI https://m.eds00.ru/741837c
5 CTpoeHue dIIEKTPOHHBIX 000I0UEK 1 Bubmmorexa [IOK
ATOMOB, KBAHTOBBIE UHCITA https://m.edsoo.ru/7f41837c
Pacnipenenenue 371€KTpOHOB 110 bubmuoreka [IOK
6 aToMHbIM opOuTtansM. Knaccudukanus 1 https://m.edso00.ru/7f41837¢c
XUMHAYECKHX 3JIEMEHTOB (S-, p-, d-, f-
3JIEMEHTHI)
DNeKTpOHHBIE KOH(UTYpAIIH aTOMOB bubnmnorexa [JOK
7 (ocHOBHOE U BO30YXXIEHHOE COCTOSIHUE) 1 https://m.edso00.ru/7f41837c
Y NOHOB
DNeKTpOHHBIE KOH(UTYpAITIH aTOMOB bubnmoreka [JOK
8 (ocHOBHOE U BO30YKIEHHOE COCTOSIHUE) 1 https://m.eds00.ru/7f41837c
Y NOHOB



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuoanueckuii 3aKOH U
[lepuoanueckas cucreMa XUMHUYECKUX
anemenToB /1. V1. Menpaeneena.

bubnunorexa LIOK
https://m.edsoo.ru/7f41837c

9 3aKOHOMEPHOCTH U3MEHEHHSI CBOWCTB
XUMHUYECKUX JJIEMEHTOB U 00pa3yeMbIX
MU TIPOCTBIX M CJIOKHBIX BEIIECTB I10
rpynmnaM u nepuoaam
Cucremarusanus 1 0000IeHIE 3HAHUI bu6nmoreka LIOK
1o teme «CTpoeHnue aTOMOB. https://m.edsoo.ru/7f41837c
10 [Tepuoanueckuii 3aKOH U
[Teproandeckasi cucTeMa XUMUYISCKUX
anemenToB 1. 1. Menaeneeray
Bunnl xumnueckoii cBsa3u. MexaHu3Mbl bu6nmorexa LIOK
1 00pa30BaHMs KOBAJIEHTHOW CBS3H. https://m.edsoo.ru/7f41837c
Bogopoanas cBsizb. MexMONeKyIspHbIe
B3aMMO/ICHCTBUS
BaneHTHOCTh U BaJICHTHBIE bubnmorexa LIOK
BO3MOHOCTH aTOMOB. CBSI3b https://m.edso0.ru/7f41837¢
12 ANEKTPOHHOU CTPYKTYPBI MOJIEKYT C UX
F€OMETPUYECKUM CTPOEHUEM
I[TpencraBieHns 0 KOMILIEKCHBIX bubmmorexa [IOK
13 COCIMHEHMSX: COCTaB U HOMEHKJIATypa https://m.edso0.ru//41837c
BeniecTBa MoJIEKyIISIpHOTO U bubnuoteka [JOK
14 HEMOJIEKYJISIPHOTO CTpOeHMS. THIIbI https://m.edsoo.ru/7f41837c
KPUCTAIITUYECKUX PEIIETOK H CBOMNCTBA
BEIIIECTB
15 [ToHATHE O AUCTIEPCHBIX CUCTEMAX. bubmmorexa [IOK

[IpencraBnenune o0 KOIIOUTHBIX

https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

pacTBopax

HUctunnsie PpaCcTBOPLI: HACBIIICHHBIC U

bub6nmoreka [IOK

16 HEHACBILICHHBIE, PACTBOPUMOCTb. https://m.edsoo.ru/7f41837c
Kpucramnorugparst

17 Cr0co0bI BRIPKEHUS KOHLIEHTPALMU bubmorexa [IOK
PACTBOPOB https://m.edsoo.ru/7f41837¢c
Pemenue 3amay ¢ UCIIOJIBL30BaHUEM bu6nmorexa LIOK

18 MOHSITUH «MaccoBas JOII https://m.edsoo.ru/7f41837c
PacTBOPEHHOTO BEIIECTBAY, «MOJISIPHAS
KOHIICHTPAIHs

19 Knaccudukanys 1 HOMEHKIATypa Bubmoreka [IOK
HEOPraHHYECKUX BEIIECTB https://m.edsoo.ru/7f41837c
CucremaTuzanus 1 0000IIeHEe 3HAHUHT bu6mmoteka IIOK

20 o TeMe «CTpOocHHE BEIeCTRa. https://m.edsoo.ru/7f41837¢c
MHoroo6pasue BenecTB»
KonTponbHas padoTa no temam bubmmnoreka HOK
«Ctpoenue aroma. [leproanyeckuii https://m.edsoo.ru/7f41837c

21 3akoH u [lepuoanueckas cucrema
XAUMHUYECKUX djieMeHToB /1. 1.
MenneneeBay, «CTpoeHue BEIIECTBA.
MHuoroo6pasue BEemecTB

99 AHanu3 pe3ybTaToB KOHTPOJILHOM bubmiorexa [IOK
paboThI, KOPPEKIIHS OIMIMOOK https://m.edso00.ru/7f41837c
Krnaccudukanus XuMHUECKUX peakiui B bubnunorexa LIOK

23 HEOPraHUYeCKOM M OPraHUYECKOM https://m.edsoo.ru/7f41837c

XHUMHH. 3aKOH COXpPAaHCHUA MaCChI
BCIICCTB, 3aKOH COXpaHCHUA U



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

MMpEeBpalIiCHUA SHCPIUU IMPHU XUMHUYCCKUX
pCaKknusax

TernoBbie 3P HEKTH XUMUYECKUX

bubnunorexa LIOK

24 peakuuii. TepMOXUMHUYECKHE YPABHEHUS https://m.edsoo.ru/7f41837c
Brrunciienus mo ypaBHEHUSIM bubmuorexa [IOK

25 XUMHUYECKUX PEaKIui U https://m.edsoo.ru/7f41837c
TEPMOXUMHUYECKUM YPABHEHUSM
CKOpOCTh XMMHUYECKOU peakiuu, eé bubnnoreka [JOK

26 3aBHCHMOCTH OT Pa3JIUYHBIX (PAKTOPOB. https://m.edsoo.ru/7f41837c
["'oMoreHHbIe U TreTepOreHHbIE PeaKIH
Karanms u katanuzaropsl. Penienue Bbu6moteka [JOK

27 3a/1a4 C UCIIOJIb30BAHUEM ITOHATUS https://m.edsoo.ru/7f41837c
«CKOPOCTb XMMHUYECKON peaKIiui»
[IpakTuueckas pad6ora Ne 1 o Teme bubmmnoreka HOK

28 «BnusgHue pa3nuyuHbix (GakTOpoB Ha https://m.edso0.ru/7f41837c
CKOPOCTh XUMHUUYECKON PEAKLIUH

29 OObpaTumble U HEOOPATUMBbIE PEaAKLIUH. ]:H@?HOTGKa LHOK
XHUMHHYeCKOe PaBHOBECHE ttps://m.edsoo.ru/7f41837c

30 Penrenue 3a/1a4 ¢ MCIOIb30BAHHEM E::S;/I’/I;T:é(; (I)_[rou/I?f418370
MOHATHUSA «XUMHUYECKOE PABHOBECHUEY — :
IIpakTuyeckas padora Ne 2 o Teme bubmuorexa [IOK

31 «Bnusnue pa3nuuHbIX (HaKTOPOB Ha https://m.edso00.ru/7f41837¢c
CMEIIEHNE XUMUYECKOTO PAaBHOBECHS»
DJIEKTPOJIUTUYECKAS TUCCOIUALIHS. but6mmorexa [IOK

32 CunbHbIe U crabble AIEKTPOIHTHI. https://m.edsoo.ru/7f41837c

CreneHp QUCCOnUain



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Honnoe npousseneHue Boasl. Cpena

bubnunorexa LIOK

33 BOJIHBIX PacTBOPOB. BomopoaHbIii https://m.edsoo.ru/7f41837c

nokazatenb (pH) pactBopa
bubnunoreka LIOK

34 Tupposus coneit https://m.edsoo.ru/7f41837¢
Peakiiuu, pOTEKAOIINE B PACTBOPaX Bubnmoreka [IOK

35 IEKTPOTHTOR https://m.edsoo.ru/7f41837c
[IpakTuueckas padora Ne 3 mo Teme bubnnorexa [JOK

36 «XHUMHUYECKHE PEeaKINK B pacTBOpax https://m.edsoo.ru/7f41837c
ANEKTPOJIUTOBY
OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC bubnuoreka [{OK

37 peaknuu. BaxxHeHme oKucInTeNu u https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEIH
MeTo1 2JIEKTPOHHOTO (3JIEKTPOHHO- bubmiorexa [IOK

38 HOHHOTO) Gaarca https://m.edsoo.ru/7f41837c
DIIEKTPOIIN3 PACTBOPOB U PACILIABOB Bu6moreka [IOK

39 BEIECTB https://m.edsoo.ru/7f41837c

bubnunorexa LIOK

40 Pemenne 3aj1a4 pasinuHbIX THITOB https://m.edso0.ru/7f41837¢c

a1 CucreMaruzaius u 0000IIeHne 3HAHUI bubmiorexa TIOK
110 TeMe «XHMITeCKHe PeaKIliiy» https://m.edso00.ru/7f41837c
Kourtponbhast paboTa 1mo Teme bubnmoreka [IOK

42 «XMMUUECKHE PeaKIi» https://m.edso00.ru/7f41837c

43 AHanu3 pe3yiabTaTOB KOHTPOJIBHOM bubnuorexa [JOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

paboThI, KOPPEKIIHS OMINOOK

https://m.edsoo.ru/7f41837¢c

44

IlonoxeHre HEMETAIOB B
[lepuoanueckoii cucTeMe XUMHUYECKHUX
anemenToB 1. . Menjeneesa u
O0COOCHHOCTH CTPOCHUS UX aTOMOB.
AunoTponusi HeMeTaiuioB. duznueckue
CBOMCTBA HEMETAIJIOB.

bubnunoreka LIOK
https://m.edsoo.ru/7f41837c

45

IToso)xeHrEe HEMETAIVIOB B
[Tepuonnueckoit cucTeMe XUMUYECKUX
anemenToB 1. . Menjeneena u
0COOEHHOCTH CTPOEHUS UX aTOMOB.
Amnnorponus HemeTaoB. Ou3nyecKue
CBOICTBa HEMETAJLIOB.

bubnunoreka LIOK
https://m.edsoo.ru/7f41837c

46

47

48

IlonoxeHre HEMETAIIOB B
[Tepuonnueckoit cucreMe XMMUYECKUX
anemenToB . 1. MenneneeBa u
0COOEHHOCTH CTPOCHHUS UX aTOMOB.
Annorponus HemeTaoB. Pu3nuecKue
CBOMCTBAa HEMETAJIJIOB.

IlonoxeHre HEMETAIOB B
[Tepuonnueckoit cucreMe XUMUUYECKUX
anemenToB 1. 1. MenneneeBa u
0COOEHHOCTH CTPOCHUS UX aTOMOB.
Annotponusi HeMeTauioB. Pu3nuecKue
CBOICTBA HEMETAJIJIOB.

IlonoxeHre HEMETALIOB B
[Tepuonnueckoit cucreMe XUMUYECKUX
anemenToB 1. 1. MenneneeBa u

bubmmoteka IIOK
https://m.edsoo.ru/7f41837c

bubnunorexa LIOK
https://m.edsoo.ru/7f41837¢c

bubnunorexa LIOK
https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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O0COOCHHOCTH CTPOCHUS UX aTOMOB.
AunnoTponusi HeMeTauioB. duznueckue
CBOMCTBA HEMETAILIOB.

Bopopona: nonydyenue, pusndeckue u

bubnunoreka LIOK

49 xuMirgeckue cpoficTsa. THpIbI https://m.edso0.ru/7f41837c
["asiorensl: HaX0XKIEHHUE B IPUPOJE, Bu6muoteka [JOK
50 CTIOCOOBI OTYYCHUs, PU3NIECKUE U https://m.eds00.ru/7f41837c
XUMHAYECKHE CBOWCTBA, IPUMEHEHHE
l'anmoreHsl: HAXO0XJIECHUE B IPUPOJIE, bu6nmorexa LIOK
51 CHOCOObI MOTy4YeHUs, PU3NYECKUE U https://m.edsoo.ru/7f41837c
XUMHAYECKHE CBOWCTBA, TPUMEHEHHE
bubmuoreka [IOK
52 I'anorenoBo10poIbI https://m.edso0.ru/7f41837¢
53 Bakneitmume kucinopoacoaepskamme E;IS;I/P/I;T:;(::) (I).[g/l;mmwc
COEZIMHEHUS TaJIOT€HOB S :
[IpakTuueckas padora Ne 4. Pemenue bubmmnoreka HOK
94 9KCIIEPUMEHTAJIbHBIX 3a/a4 110 TeMe https://m.edso00.ru/7f41837c
«["anoreHb»
Kucnopoa: nabopartopHsie u bubmuorexa [IOK
55 IIPOMBIIIICHHBIE CIIOCOOBI MOTyYSHHUS, https://m.edso00.ru/7f41837c
¢bu3nyecKkrne 1 XuMHUYeCKHe CBONCTBRA.
O3o0H. [IpuMeHeHNE KUCIIOpO/Ia i 030HA
bubnunorexa LIOK
56 OxcHzib! M EPOKCHIBI https://m.edsoo.ru/7f41837c
bubnunoreka LIOK
o7 Pemenue 3anay pa3nu4HbIX TUIIOB

https://m.edsoo.ru/7f41837¢c
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Cepa: HaX0XJICHUE B IPUPOJIE, CIIOCOOBI

bubnunorexa LIOK

58 noTydeHus1, GU3NIECKUe U XUMUICCKHE https://m.edsoo.ru/7f41837c

CBOICTBA
bubnunoreka LIOK

59 Ceposozopos, cymbQubt https://m.eds00.ru/741837¢
Kucnopoaconep:xamme coeiuHeHUs bubmmoreka [JOK

60 cepbl. OCOOEHHOCTH CBOWCTB CEPHOI https://m.eds00.ru/7f41837c
KHCIIOTHI
[IpakTuueckas paborta Ne 5. Pemenue bubnnorexa [JOK

61 AKCIICPUMEHTAIIbHBIX 33724 110 TEME https://m.edsoo.ru/7f41837c
«Cepa u €€ coeMHEHUS»
A30T: HaX0XKJICHHE B TIPUPOJIC, CITOCOOBI bu6nmorexa LIOK

62 NOJTy4YeHHUsl, PU3NUECKHUEe U XUMUYECKHE https://m.edsoo.ru/7f41837c
CBOMCTBA

bubmmoreka IIOK

63 Ammuak. Hurpuyer https://m.edso0.ru/7f41837¢
Kucnopoaconepxamime coeuHeHUs bubmuoreka [IOK

64 azora. OcOOEHHOCTH CBOMCTB a30THOM https://m.edso00.ru/7f41837c
KHCITOTHI

65 [IpuMeHeHHe a30Ta M ero COeAUHEHUI. bubmorexa TIOK
A3oTHBIE yIOOpeHNUs https://m.edso00.ru/7f41837c
dochop: HaXOKICHHE B IPUPOJIE, bubnmnorexa [JOK

66 CocoObI NOTYYeHHUs, PU3NIECKUE U https://m.edsoo.ru/7f41837c
XUMHUEcKue cBoiicTBa. Docduabl u
dhochun

67 Oxcunst hocdopa, pochopconepxarne bubnmoreka [JOK

kucaoThl. Comu pochopHOit KUCTOTHI
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[Tpumenenue pochopa u ero

bubnunoreka LIOK

68 .
coeunenmuii. DocdopHbIE YI0OpEHHs https://m.edsoo.ru/7f41837c
[TpakTrueckas padota Ne 6. Permenue bubmuorexa [IOK
69 IKCIIEPUMEHTAIBHBIX 33724 110 TeMe https://m.edsoo.ru/7f41837c
«A30T u pocop 1 UX COSTUHCHUSD
Yraepoa: HaXOXKJIEHHUE B IPUPOJIE, bubnnorexa [JOK
20 AJUTOTPOITHBIE MOTU(PUKALIHH; https://m.edsoo.ru/7f41837c
(busnvecKkre 1 XUMHYECKUE CBOMCTBA,
MIPUMCHCHUE
Oxcun yrnepona(ll), oxcug bubnuoreka [{OK
71 yraeponaa(lV), yronbnas kucnora u eé https://m.edsoo.ru/7f41837c
conu
Kpemuuii: Haxox1eHue B IpUpoJe, bubnmnoreka HOK
72 CHOCOObI MOTyUYeHUs, PU3NYECKUE U https://m.edsoo.ru/7f41837c
XUMHYECKHE CBOICTBA
73 Oxkcup kpemuusi(1V), kpemuueBast Bu6moreka [IOK
KHCITOTA, CHTHKATHI https://m.edsoo.ru/7f41837c
24 Oxkcup kpemuusi(1V), kpemuueBast bubmorexa TIOK
KHCITIOTA, CHITHKATHI https://m.edsoo.ru/7f41837c
75 CucreMaruzanus u 0000IIeHne 3HAHUI bubmiorexa TIOK
110 Teme «HeMeTaIby https://m.edso00.ru/7f41837c
76 KourtponbHast paboTa 1mo Teme bubmiorexa TIOK
«HeMeTalIbhy https://m.edsoo.ru/7f41837c
77 AHanu3 pe3yiabTaTOB KOHTPOJIBHOM bubnuorexa [JOK
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paboThI, KOPPEKIIUS OIINOOK

https://m.edsoo.ru/7f41837¢c

TlosoxeHne MeTaIOB B
[Tepuoanueckoit cucTeMe XUMUYECKUX

bubnunoreka LIOK
https://m.edsoo.ru/7f41837c

78 as1eMeHTOB. OCOOEHHOCTH CTPOCHHS
ANEKTPOHHBIX 000JI0YEK aTOMOB
METaJJIOB
OOmme (uznyeckne CBOMCTBA Bu6moteka [JOK
79 MeTaiioB. [IpuMeHeHre METAIIIOB B https://m.edsoo.ru/7f41837c
OBITY U TEXHUKE
bubnuoreka [{OK
80 Cruiabl METaILIOB https://m.eds00.ru/7f41837c
bubmuoreka [{OK
81 Kopposus meranion https://m.edsoo.ru/7f41837c
DNEKTPOXUMHUYECKUN PsiJi HAPSHKEHNI bubmuoreka [IOK
82 MeTaioB. O61IKe criocoObl MOMyYeHHUS https://m.edsoo.ru/7f41837c
METaJIJIOB
OOmas xapakrepucTrka MetauioB [A- bubmnoreka [JOK
rpynisl [leppoaudyeckoi cuctemsl https://m.edsoo.ru/7f41837c
83 XMMHYECKHUX d1eMEHTOB. HaTpuit u
Kaluii: mony4deHue, pusndeckue u
XUMHUYECKHE CBOICTBA, TPUMEHEHUE
MPOCTHIX BEIIECTB U UX COSTMHEHUN
OOmas xapakrepucTtika Metayuion |1A- bu6muorexa [IOK
rpynusl Ilepruoaudeckoi CUCTEMBI https://m.edsoo.ru/7f41837c
84 XUMHUYECKUX 3JIEMEHTOB. Marnuii u

KaJIbIMNA: TIOJy4YeHue, pusnueckue u
XUMHUYECKHUE CBOWCTBA, IPUMEHECHUE
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IMPOCTHIX BCIICCTB U UX COGI[I/IHGHI/Iﬁ

JKEcTKOCTh BOABI U CIOCOOKI €8

bub6nmoreka [IOK

85 yerpaners https://m.eds00.ru/741837¢
86 ATIOMUHHIA: ToNydeHue, GU3nUecKre U ﬁg&?ﬁ;f;; (I)lr0u/1§f41837c
XMMHUYECKHE CBOICTBA, MPUMEHEHUE S '

AMdoTepHbIC CBOMCTBA OKCHIA U bubnnorexa [JOK
TUJPOKCHUJIA alTFOMUHUS, https://m.edsoo.ru/7f41837c
87 THIPOKCOKOMITJIEKCHI aTFOMUHUS, HX
MIPUMEHEHNE
88 PacuéThl MaccoBOii 10111 (Macchl) ﬁg{ij?/l’/lr?::;(sao c])_IrOu/I§f41837c
XUMHUYECKOTO COSIUHEHHS B CMECH S '
[IpaxTuueckas padora Ne 7. Pemenue bubnmnoreka HOK
89 HKCIIEPUMEHTAIBHBIX 337134 110 TEMe https://m.edso00.ru/7f41837c
«MeTansl TIaBHBIX MOATPYII»
OO6m1ast XxapakTeprucTUKa METAIIJIOB bubmuoreka [IOK
no0ouHbIX noarpymnn (b-rpymm) https://m.edso00.ru/7f41837c
%0 [Tepuoanueckoii CUCTEMBI XUMHUYECKUX
9JIEMEHTOB
du3znuecknue ¥ XMuMHUUECKHE CBOMCTBA bu6nunorexa LIOK
91 XpoMa | €ro COCTMHEHUH, UX https://m.edsoo.ru/7f41837¢c
MIPUMEHEHHE
Bakneiine coeMHEHUST MapraHia. bubmuoreka [IOK
92 Ilepmanranar kanus, ero https://m.edsoo.ru/7f41837c
OKHUCIIUTENbHBIE CBOMCTBA
du3znueckue U XMuMHUUECKHE CBOMCTBA bubnunoreka LIOK
93 xeJesa u ero coenuHeHuit. [lomydyenue https://m.edso0.ru/7f41837¢c

U NPUMCHCHUC CILUIABOB KECJIC3a
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duznueckre 1 XUMUYECKHE CBOMCTBA

bubnunorexa LIOK

94 MeJIH 1 €8 COeTMHEHHA, NX TPHMEHEHHE https://m.edsoo.ru/7f41837c
du3znueckue ¥ XMMUUECKIE CBOMCTBA bubnunorexa LIOK
IIMHKA ¥ €T0 COCAUHCHUM, NX https://m.edsoo.ru/7f41837c
% puUMeHEeHHE. | UpOKCOKOMILIEKCHI
LUHKA
[IpaxTuueckas padora Ne 8. Pemenue Bu6moteka [JOK
96 IKCIIEPUMEHTAIBHBIX 33724 110 TeMe https://m.edsoo.ru/7f41837c
«MeTautel MOOOYHBIX ITOATPYIII)
O000I11IeHIE U CUCTEMATU3AIUSI bu6nmorexa LIOK
97 M3y4YEHHOT'0 MaTepuaia 1o Teme https://m.edsoo.ru/7f41837c
«Metamibby
08 KonrpossHas pabora o teme E;I@?H()Tem LHOK
«MeTamnmshy ps://m.edso0.ru/7f41837c
99 AHasu3 pe3ynbTaToB KOHTPOIBHOM BH@?HOTeKa LOK
PaBOTEI, KOPPEKIIHs OMIHOOK https://m.edsoo.ru/7f41837c
Ponb xumum B oOecrieueHnmn bubmmoreka IIOK
100 YCTOMYMBOT'O pa3BUTHUS YEJIOBEUECTBA. https://m.edso0.ru/7f41837c
[ToHsITHE O HAYYHBIX METO/IAX
WCCIIETOBAHMS BEIIIECTB
Hayunble mpuHIAIIBEI OpraHu3annuy bu6muoreka [JOK
101 XUMHUYECKOTO IMTPOU3BO/ICTBA. https://m.edsoo.ru/7f41837c
[TpoMBIIIeHHBIE CTIOCOOBI TIOTYYCHHS
BOKHEHIIINX BEIIECTB
XHUMHYECKOE 3arpsA3HEHNE OKPYKAIOIIEH bubmmorexa [IOK
102 https://m.edsoo.ru/7f41837c

CpEeIbl ¥ €TO TIOCIIECTBUS
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XuUMHS U 30pOBbE YETIOBEKA.

bubnunorexa LIOK

103 1 .
JleKapCTBEHHBIE CPEJICTBA https://m.edsoo.ru/7f41837c

104 Xumus numy. Pons xumun L Bubmmorexa LHOK
B 00€CIeYCHUH MUIIEBOM OE30MaCHOCTH https://m.edsoo.ru/7f41837c

105 Kocmernueckue u napdromepHbie L Bubmuorexa IIOK
cpecTBa. BEITOBAs XIMHS https://m.edsoo.ru/7f41837c
XuMus B CTpOUTENIbCTBE. BaxkHeniue bubnnoreka [JOK

106 CTPOUTEJIbHBIE U KOHCTPYKIIMOHHBIE 1 https://m.eds00.ru/7f41837¢c
MaTepuabl
XUMHS B CEIILCKOM XO3SIMCTBE. bubmuoreka [{OK

107 Opranudeckre 1 MUHEPAIILHBIE 1 https://m.edsoo.ru/7f41837c
ynoopeHus
CucremaTuzanus 1 0000IIeHEe 3HAHUHT bubmmoreka IIOK

108 o TeMe «MeToabl HO3HAHUSI B XUMUH. 1 https://m.edsoo.ru/7f41837c
XUMHS U )KU3HBY

109 PesepBHbIil ypok 1

110 Pe3epBHbIil ypok 1

111 PesepBHBIil ypok 1

OBIIEE KOJIMYECTBO YACOB I10 111

[NPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 10 kiacce/ I'abpuensu O.C., OctpoymoB WU.I'., Cnankos C.A., AKIIMOHEPHOE 00IIIECTBO
«M3parensctBo «lIpocBemienne»
* Xumus, 11 kiacce/ I'abpuensn O.C., OctpoymoB WU.I'., Ciankos C.A., AKIIMOHEPHOE 0OIIIECTBO

«M3parenbcTBO «HpOCBeH_IeHI/Ie»

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

1. http://www.chemnet.ru

2. http://him.1september.ru

3. http://school-collection.edu.ru/collection/chemistry
4. http://experiment.edu.ru

5. http://lwww.alhimik.ru

6. http://www.chemistry.ssu.samara.ru

7. http://www.hemi.nsu.r

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

MHTEPHET

Bubnumoteka LLOK https://m.edsoo.ru/ff0d4dd0







