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HOACHUTEJBHAS 3AIIUCKA

PaGouasi mporpamMmmMa 1o XMMUU Ha YPOBHE CpeaHETro oOmiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOTrO 3aKkoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0OpazoBarenbHOI IPOrpaMMBbl CpeIlHEro o011ero
obpazoBanusi(POIl COO), npeacraneHHbix B deneparbHOM TroCyIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIONIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX ToJIOkeHU «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO HW3Y4YEHHUS 3aHMMAeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpazoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanuzyeMoe B YCIOBUAX AUG(EpEHIIMPOBAHHOTO,
npouibHOro O0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy UX K OBICTPO MEHSIOIMIMUMCS YCJIOBHIM KU3HHU B COLIMYME, a TaKkKe IS
MPOJIOJDKEHU O0y4YeHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» MOIydaeT
HOJpOOHYI0  MHTEpPIpPETAalHI0 B  COOTBETCTBUU C  OCHOBOIOJIAraroIIUMHU
nosnoxkeHusimu I'OC COO o B3auMOOOYCIIOBICHHOCTH ILIEJieH, CcolepKaHus,
pe3ynbTaToB OOyYeHUS] M TpeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCSA CJEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMoOil Mo
XUMUHU (QYHKIIHH:

e UH(pOPMALMOHHO-METOUYECKAs, peaau3anusi KOTOopoill olecreynBaer
MOJIyYCHHE TPEICTABICHUS O IIeNIAX, COJAEpX aHuHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHUS 00yJarOUIMXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npenycMaTpuBaeT
ONpeNieJICHHE: TPUHUUIIOB CTPYKTYPUPOBAaHHS M TMOCIEAOBATEIbHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTElIbHBIX ITOCTHXKEHMM OOydyaroluxcs B
paMKax HWTOTOBOM arrecTtaniud B (OpME EIMHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriyOJI€HHOTO N3YUEHUS XUMUH:



e YCTaHaBIMBAeT MHBApUAHTHOE MPEAMETHOE COJEp)KaHue, 00s3aTeIbHOE
JUIS W3y4eHUsT B paMKaxX OTAEIbHBIX mpoduiei, mnpegycMaTpuBaeT
pacnpelneseHue M CTPYKTYpHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
Matepuana ¢ y4€ToM JIOTUKH TOCTPOCHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4eHus MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUS, COAEPHKATETBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHHUS OCHOBHOW 00pa30BaTeIbHOU
MIPOrpaMMBbl CpeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUNA  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHus IpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpamMMe MO XUMHH IpPETyCMOTpEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJICHHOW MPOrpaMMoOil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XUMHA» OCTa€Tcsl BO3MOXKHOCTh BBIOOpa €ro BapUAaTHBHOM COCTaBIISIOLIEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00ydeHusl.

B coorBerctBHM ¢ KoHuenryainbHbIMH mnoJiokeHusmu PIOC COO o
HAa3HAUYCHUU TIPEIMETOB 0a30BOro M YIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHUS Ha YPOBHE CpeaHero ooOiiero oOpa3oBaHUs
XUMHSIT Ha YpOBHE YIUIYOJNEHHOTO U3yYEHHs HamlpaBleH Ha pealu3aluio
IMPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  ATalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMHUYECKUX JUCLUMIUIMH B BY3aX M OpPraHU3alHUAX CPEIHEro MpopecCHOHAIBHOIO
oOpa3zoBanus. B 9Toll CBs3M wM3yueHHE TMpeaMeTa «XUMHsD OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKM OOYYaIOIIMXCS, BEIOPABIIUX ONpPeNeAEHHbIN MPoduih
oOy4eHMsl, B TOM YHUCJIE C IEPCIEKTUBOM MOCIETYIONIET0 MOJIYYeHUS] XMMUYECKOTO
oOpa3oBaHus B OpraHu3aiusx nmpodeccruonansHoro oopasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miuaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa30BaTEIBPHOM MPOTPpaMMBI CpeaHEro oOmero oOpa3oBaHUS
U3ydeHue rmnpeameTa «XuUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIUTAHUS U COLMATIBHOIO PAa3BUTHUS OOydarommxcs, Ha (OPMHPOBAHUE Yy HUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3alMK y4eOHOro TpyAa H
00OOMMIEHHBIX  CIOCOOOB  JEATEIHLHOCTH, HWMCIOIIMX  MEXIUCIUTIMHAPHBIH,
HAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4YeHHUs
ABIIAIOTCS YIUIyOJNI€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranudeckas xumus». [Ipu onpeneneHnu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allud COJAEpPKaHUS 3TUX KypcOB B MPOrpaMMe MO XUMHUU 32 OCHOBY
npuHaTel noJiokeHuss GI'OC COO o paznmuuusax 06a3oBOro W yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETa.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMM U
YMEHHMM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cHucreMa
3HAHMM MOJy4aeT ONpeNeiIEHHOE TEOPETHYECKOE IOIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTHb CYIIECTBEHHO OOJbIIUH 00BEM  (PAKTOIOTMYECKOTO
Marepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3yYEHHMs MpeaMera oOecrnedeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJNIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIIUPEHUS U YIIyOJeHHs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUS PEAKLUH, paCCMATPUBAEMBIX C TOYKH 3PEHHS] XUMHUYECKOU KUHETHKU
U TepMoaMHamMuKu. W3ydeHnue mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPTETUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. N3yuenue
TUMOB  peakuuil  jJomnojHseTrcs  (GOpMUpPOBAHMEM  TPEACTaBICHUM 00
IIEKTPOXUMHUYECKUX IMPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckod XMMHUU TPHU PACCMOTPEHUU PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BONpocaM 00 3JIEKTPOHHBIX dddekrax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIMii.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KYypCOB XHUMHH
yIIyOJIEHHOTO YPOBHS M3YUYEHHUS JIJIsl KJIACCOB ONpPEAeIEHHOT0 poduis (TiIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKAa3bIBAIOT BIMSHHE CMEKHbBIE IIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa i KJIACCOB XUMUKO-(U3UYECKOro Mpoduiis 0oJbInoe
3HaueHHUe OyIyT MMETh AJIEMEHThI yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU TMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3HKE: aTOMHO-
MOJIEKYJIsipHaAs Teopusi (MOJEKYJspHas Teopusi B (PU3MKE), 3aKOHBI COXpaHEHUs



MacCbl M DHEPIHUH, 3aKOHBI TEPMOJIWHAMHUKH, JJIEKTPOJIM3a, IPEACTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa JUId KIACCOB XUMHKO-
ouonornueckoro npoduist OOJNBUINKI yAENbHBIM Bec OyJeT MMETh OpraHUYecKas
xumus. B 3TOM cimydae mpenocTaBisieTcss  BO3MOXKHOCTH sl Oosee
OOCTOATENPHOTO  PACCMOTPEHUS XMMHUYECKOM OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOWM BXOIST, K NPUMEPY, TaKHE
CTPYKTYpHBbIE KOMIIOHEHTBI, KakK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. I[Ipu 3TOM 3HaHMS O COCTaBe M CBOMCTBAax IPEICTABUTENIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIi W3y4YCHMS
CYIITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnmane ¢opMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHAYYHbIX METO/I0B [TO3HAHUS U OIbITa MPAKTUYECKOTO MPUMEHEHUS HAyUHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOJE€HHOM YpOBHE OCHOBAaHO Ha
MEXIIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX oOnacteil «EcTecTBeHHO-HayuHble NOpenMeTb», «MartemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypa».

[Tpu wu3ydyenun 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 COBPEMEHHOIO €CTECTBO3HAHUSA, MPAKTHUYECKOU
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3y4YeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TPEACTABICHUN: O MaTepUaJbHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOeCreueHuu
YCTOMYMBOTO  pa3BUTHUSI  YEJIOBEUECTBA: B  pEIIEHUH  MpoOseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHNN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPTHH, B
00ecreyeHnn palroOHaIbHOTO MPUPOJONOIb30BaHMS, B (HOPMHPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMbl 3HAaHUM, JIEXKAIMX B OCHOBE XHUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpPaA: QyHIAMEHTAIBHbIX
MOHATUH, 3aKOHOB U TE€OPUUW XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJMOJIEKYJSIPHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XMUMUYECKUX PEAKUUN, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX U JIUCIIEPCHBIX CHCTEMax, 00 OOIIHMX
HAYYHBIX TPUHIUIIAX XUMUYIECKOT'O TTPOU3BOICTRA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO MTOHUMAaHUS
BOCTPCOOBAaHHOCTH CHUCTEMHBIX XHUMHYCCKHX 3HAHUH i1 OOBSICHEHUS
KJIFOYEBBIX HJIeH M TpOOJeM COBPEMCHHON XUMHHU, JUISI OOBSICHCHUS M
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTCCTBCHHO-HAYYHYIO MPUPOIY;
I'PaMOTHOTO peIIeHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMI SKOJIOTHYECKON O€30MaCHOCTH MOCIICACTBUM
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOMW C
XMMHUYECKMM  TPOU3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOi
BEIIICCTB;

yIrIyOJIeHWe  TPEJICTaBICHWA O  HAyyHbIX  METOJaX  IIO3HaHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHUS YMEHUN OpPHUEHTHUPOBATHCS B MHUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOM JISATEITBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanu3zanuu MepBOOYEPEAHBIX BOCIUTATEIBHBIX M PAa3BUBAOLIUX
(GYHKUMNA LETOCTHOM CHCTEMbI CPEIHEro oOuiero o0pa3oBaHUs NpPH HU3YyYEHUU
npeaMera  «XuMus» Ha  YIUIyOJEHHOM ypoBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKUe LIeJU U 331a4H, KakK:

BOCIHUTaHUE YOEXKJAECHHOCTH B TMO3HABAEMOCTH SIBJICHUW MPUPOIBI,
YBOKEHHUS K TMPOLeCCY TBOpUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKJIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMUPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHUBAIMM K OOYYEHHUIO M TIO3HAHHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIO M  CaMOBOCIHMTAHWUIO  HAa  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MMO3HABATEIILHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHHS K CaMOOOpa30BaHUI0 U HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO yCHENTHOMN Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBbI0 U MOTPEOHOCTH B
3I0pPOBOM 00pase KU3HHU;

dbopMHEpOBaHUEe yYMEHUN M HaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU IKOJIOTUUYECKOHN IEeITESIbHOCTH.

OO01iee 9uCiIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHHUS XUMHUH Ha yTIIYOJICHHOM
YpOBHE CpeaHero obmiero oopazoBaHusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAYE€HHE OPraHUYECKOM XUMHUHU, TNPEACTABIEHUE O
MHOT000pa3uy OPraHUYECKUX COCTMHEHHM.

DONEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHblE BO3MOMKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. Tumbl THOpUIM3AIMM aTOMHBIX opOuTtanei
yraepoja. Mexanu3mbl 00pa3oBaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). THUOBl MNEpEeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3U.
OpnunapHasi, 1BOMHAsE U TpouHasi cBa3b. CrocoObl pa3pbiBa CBS3€il B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe o0 cBOOOAHOM paaukane, Hykiaeohuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUSA O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpraHUYeCKUX COeOUHEHUH. MoJeKyasipHble W  CTPYKTYpHBIE  (OPMYIIBIL.
CtpykTypHble GOpMyJbl pa3IUYHBIX BUIOB: pPa3BEPHYTas, COKpalIEHHas,
ckenetHas. M3omepusa. Buapl u3omepuu: CTPYKTypHas, IPOCTPAHCTBEHHAs.
OnextpoHHbe AQPEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEPHBIN 3P PEKTHI).

[IpencraBnenne o KilaccU(pUKALMKM OpraHMyeckux BemiecTB. lloHsTne o
dbynkunonansHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HoMeHKknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiacCU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJbHBIE PEAKLIUHA B OPTaHUYECKON XUMUMU.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMu OPraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha HUX
OCHOBE, OMbBITHl IO MPEBPALIEHUIO OPTraHWYECKUX BEIIECTB IMPU HArpEBAHHUH
(nnaBneHue, OOYTJIMBAaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpraHUYECKUX BEIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuil ps ankaHoB, o01Ias popMyia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AlKAHOB, SP°-
ruOpuau3annsi aTOMHBIX opOuTanei yriaepoja, o-cBsi3b. dusnmveckue cBOMCTBa
aJIKaHOB.



XUMHYECKUE CBOMCTBA AaJKAHOB: pEAKIUU 3aMEIICHUs, W30MEPHU3ALNH,
JErHIPUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3aMEILECHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE aJIKaHOB.

[uknoankanel. O0mas ¢popmyina, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MajibiX (IMKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, IMKJIOTeKCaH) HUKIOATIKaHOB. CrOCOObl MOMY4YeHHS U
MIPUMEHEHUE [IUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN QlKEHOB, Sp*-
ruOpuan3aiys aTOMHBIX opOuTaneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHAMHMYECKUE CBOMCTBA: PEAKLUMH INPUCOEAVHEHUS, 3aMEIIEHUS B O-IOJOKECHHE
IIpU JIBOWHOM CBA3M, NOJUMEpU3aund U okucieHus. IIpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOWHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccugukanus ankaaneHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoenunenne. Ilonumepuzamnus
CONPSKEHHBIX TUeHOB. CrIocOObI MOMYyYEHUS U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI aJKHHOB, Sp-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHAMHMYECKHE  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs, JUMEpU3aLUUd U
TpUMEpPHU3aLMHU, OKUCIIeHUs. KHCIIOTHBIE CBOICTBA AJIKUHOB, UMEIOIIHUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOMYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psij apeHoB,
oOmast popMyia, HOMEHKIIATypa U U30MEPHsL. DIEKTPOHHOE U TPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBoWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a ¥ €ro TOMOJIOTOB: PEAKLMU 3aMEIICHHS B O€H30JIbHOM KOJIbLIE U
YTIEBOJAOPOJAHOM paguKalle, PEaKUMH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpPE aJKUJIBHBIX pPaJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctupoia. CriocoObl MoydyeHus u
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslif yrojib 1 npoAyKTsl ero nepepadorku. CnocooOsl nepepaboTku HePTH:



MEPETOHKa, KPEKUHT (TEPMHUYECKUH, KATATUTUYECKU), PUGOPMUHT, MHUPOJIU3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B IPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMEIleHUs] TallofTéHa Ha TUAPOKCOTPYNIYy, HUTPOTPyNIy, [HAHOTPYIIY,
amuHorpynmy. /[leficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO U CIHUPTOBOIrO
pactBopa wWIENOYHA. B3auMoaencTBUe IUTaIOT€HATIKAHOB C MArHUEM WM LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TMPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOAbl HM3YyYEHHsI BEIIECTB M UX IPEBPALLCHUM:
u3ydeHne (PU3MUECKUX CBOMCTB YIIIE€BOJOPOIOB (PAaCTBOPHUMOCTH), KaU€CTBEHHBIX
peakuuil yrieBoJIOpoAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHe OpPOMHON Win
WOAHON BOJBI, pacTBOpa MEpMaHraHaTa KaJihs, B3aHUMOJICWCTBUE alETHIICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYECHHE OSTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKomieHue ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMacC, KaydyyKOB M PE3UHBI, MOJECIMPOBAHUE MOJIEKYI
YTJIIEBOAOPOIOB U FJIOr€HIIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kucaopoacoaepxanue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CHOUPTBHL. CTpoeHuWEe MOJEeKyn (Ha Mpumepe
MeTaHoJa W 3TaHosa). ['oMonornyeckuit psg, oOuias Gopmyna, H30Mepus,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeeTbHBIX
OJTHOATOMHBIX CHUPTOB. BoaopoaHsle CBS3M MEXAY MOJIEKYJAMH CIIHPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIMU 3aMEIIEHUs, JEeruApaTtaluy, OKHUCICHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU UM  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uenoBeka. CrocoObl TOJY4YeHHs] W NPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie »¢upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHOroatoMHbl€ CHUPTHI — ASTUJIEHIVIMKONb W riauuepuH. dusnueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMHU 3aMELICHUS, B3AMMOJICHCTBHE C OPraHU4YECKUMU
U HEOPraHWYeCKUMH KHUCIOTaMH, KayeCTBEHHAas peaKklusi Ha MHOTOaTOMHBIE
cnupthl. [IpencraBieHne 0 MexaHW3Me peakUuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3Mm denoBeka. CrnocoObl TONy4YeHUS W NPUMEHEHHE
MHOTOaTOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHE TUIPOKCOTPYIIbI U
O0eH3oapHOrO snpa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢eHona. KauecTBeHHble peakuuu Ha QeHona. TokcuyHOCTh (eHouna.
Crnioco06b!I osryueHust U npuMeHeHue gpenomna. @eHonpopmaabaeruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJAETH/IBI M KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, uzoMepusi U HOMEHKJIaTypa. DPuzMueckue CBOWCTBA albJIETUIOB U
KETOHOB.  XUMHUYECKHME  CBOICTBAa  QIbJETUAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha aJIbJETHU/IbI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE KUCTOTHI. OCOOEHHOCTH CTPOCHHUSI
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBOcTBa
OJTHOOCHOBHBIX MpPEJENbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYyJIaMU KapOOHOBBIX KUCIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuus STepUPUKALUM, PEAKIUH C YYacTHEM YIJIEBOAOPOJHOTO pajuKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHUCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKMX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. IIpencraBurenu BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapuUHOBAs, MNaJIbMUTHHOBAs, OJIEMHOBAs, JUHONEBAS,
JIUHONeH068as KUCIOThl. CrlocoObl OMyYEHUS U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS H
HOMEHKJIaTypa. PHU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3nYecKue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ieioyHon cpene. OCOOCHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTATKU
HEIpeIeNbHbBIX JKUPHBIX KUCIOT. KUpBI B IPUPOJE.

Mpb11a Kak COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mmas xapakrepuctuka yriaeBoaoB. Kinaccudukaims yrieBoaoB (MOHO-, Tu-
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (pyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. Ousnyeckre CBOMCTBA UM HaxoxAeHHE B mpupojae. PoTOCHUHTES.
XUMHUUYECKHE CBOKMCTBA IITIOKO3bI: PEAKIIMU C YHaCTUEM CIUPTOBBIX U AJIbJICTHIHOMN
Ipynn, CIOUPTOBOE M MOJOYHOKUCTOE OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHu3Ma. J(ucaxapuapl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBarIMMe 1 HEBOCCTAHABIMBAOIINE AUcaxapuasl. I 'napoaus
nucaxapunioB. Haxoxxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH W 1eiumoio3a. CTpoeHue MakpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJuTroNo3bl.  DU3WYECKHE CBOWCTBA KpaxMalla W LEIUIOJIO03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIN3, KAaYECTBEHHAs pEakUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOIy4YeHHe >PHUpoB Leitoa03bl. [loHstre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTANIbHBIE METOJbl M3Y4YEHHUS BEIIECTB M MX IPEBPALICHUI:
PaCcTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3aNMOJCUCTBUE ITAHOJA C HATPUEM,
OKHCJICHHE JTHUJIOBOTO CIIMPTA B AJBJETU] HA PACKAIEHHONW MEIHOW ITPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCHOJb30BaHHE
BUJIEOMATEPHUATIOB), KaueCTBEHHbIE pPEaKlMU Ha albJeruabl (C THUIPOKCHIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  wmeau(Il)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBHE pacTBOpa TIOKO3bl ¢ runpokcuaom menu(ll), BzaumoneiicTue
KpaxMaJia ¢ MOJIOM, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1ad 1o TeMaM «CHupThl U
benonb», «KapooHoBbie KUCTOTHI. CIOXKHBIE ADUPBD».

A3oTcoaepxaluye OpraHuvecKue coeJUHEeHUsI.

AMUHBI — OpraHUYecKre Mpou3BOJHbIe amMmMHuaka. Krnaccudukanus aMHHOB:
anudaTUYecKue ¥ apoMaTHYECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crpoenue Mmosekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTHYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aIKWJIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENb AaMUHOB apomaTuyeckoro psaa. CTpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHwiInHa. OcOOEHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KadecTBeHHbIe peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEHHE anudarnyeckux aMuHOB. [lonydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHokucIoTel. HoMenknaTypa u uzomepusi. OTAenbHbIE PEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @u3NYecKkue CBOWCTBA AMUHOKHCIOT.
XHWMHYECKHE CBOMCTBA AaMHMHOKHCIOT Kak aM@OTEpHBIX OpPraHUuYeCKHX
COCIMHEHUW, peaKlMs MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHue aMUHOKHACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie monumepsl. llepBuuHasi, BTOpUYHAsA M TPETUYHAS
CTpyKTypa OeiakoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: THUAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLMU Ha OCJIKH.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BELIECTB W HMX NPEBPALICHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEJIKOB MPU HArpeBaHWM, IIBETHHIC
peakiuu Ha O€NKH, pelieHHWE OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«A3zoTconepxalme OpraHUYEeCKue COECTMHEHUSD) U «Pacno3HaBanue
OpPTraHUYECKUX COCTUHEHUIN».

BricokoMoJIeKyJIAPpHBIE COeIMHEHHS .

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMEp,
IIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb IOJMMEPU3ALNN, CPEIHAS MOJIEKYJISIpHAs



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJICKYJSPHBIX COCAUHEHUM —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonmumepubie Martepuanbl. I[lmactmacchl (NMOJMATHIICH, TMOJUIIPOIUIIEH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJIUMETHUIMETAKpUIAT, TOJUKapOOHATHI,
noJIMdTUIICHTepePTanar). Y THUiIn3alus 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MTPEHOBBIN) U CUIMKOHBI. Pe3nHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApPOH U JIABCAH).

[Tonumepsl CHEUHUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIEKTPONPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHs] BEIIECTB M HUX MPEBpaIllCHUMN:
O3HAKOMJICHUE C 0o0Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH).

PacuétHble 3anaumn.

Haxoxaenue MoJIeKyJIsIpHOM (OPMyJIbl OPraHHMYECKOTO COCAUHEHHUS IIO0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOMISIIMX B €ro COCTaB, HAaXOXIECHUE
MOJIEKYJIIPHON  (DOPMYJIBI  OPraHUYECKOTO COEAUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIW MCXOJHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (QopMyIIbl
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTA PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanuyst MeXIpeaMETHBIX CBS3EM NMPU U3YYEHUH OPTaHUYECKON XWMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUW, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: ABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpUs, 3aKOH, aHajdu3, CHUHTE3, Kiaccudukaius, HaOII0ICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

@dusuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKUM ypOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BEIMYMHBI, CIUHUIIBI HU3MEPEHHUs, CKOPOCThb, DHEPTUS,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, MeraboausMm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTEe3, nbIXaHWE, OENKW, YIJIEBOABI, XUPbHI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMBIE, TOILUIUBO.

TexHoMOTUs: TUIIEBBIC TMPOAYKTHl, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUAITBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teoperuyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX saep. XumMudeckuid anemeHt. M3oronsl. CTpoeHue
AJIIEKTPOHHBIX O0O0JIOUEK AaTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukanus XuMHIecKuX 3JI€MEHTOB (S-, p-,
d-, f-snmements). PacmpeneneHue dJIEKTPOHOB IO AaTOMHBIM  OpOUTAJISIM.
DNeKTpOHHbIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MEPBOIO—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIIEHHOM COCTOSIHUH, JJICKTPOHHBIC KOH(UTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTbD.

[Iepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CB43b NepUOIAYECKOro 3akoHa W [leproanveckoil CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
NpPOCTBIX M CJIOXHBIX BEIIECTB [0 TrpynnaM © IepuojaM. J3JHA4YEHUE
nepuouueckoro 3akoHa /[.1. Menneneena.

XuMHUYECKasi CBs3b. BHIBI XMMHYECKON CBSI3U: KOBAJECHTHAsl, WOHHAaf,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. JHEPrus U IuHa CcBsA3U. l1oJIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cBsA3U. KparHelie cBs3u. BomopoaHnas CBs3b.
MexMoneKyIsapHbIE B3aUMOICUCTBHUS.

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

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAuHEHUsIX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILIEKCOOOpa3oBaTeiab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAMHALMOHHON XUMUH.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS.  THIBI
KPUCTALUTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHeix cucreMax. Mctuaabie pactBopsl. [lpencrasienue o
KOJUIOMJHBIX pacTtBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukanus 1 HOMEHKIaTypa HEOPTaHWYECKUX BEIIECTB. TpUBUATBHBIC
Ha3BaHUS OT/ICJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakiuidi B HEOPraHMUECKONH U OpraHudecKou
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMS U IPEBpAIICHUSA
DHEPIUM MPU XUMHUYECKUX peakiusix. TermoBbie 3 (PEKThl XMMUYECKUX PEaKIU.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIiiu, €€ 3aBUCHMOCTh OT Pa3INYHBIX (haKTOPOB.
['oMoreHHbIE U reTepOoreHHbIe peakiuu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBIC peaKIMk. XUMHUECKOe paBHOBecue. KoHcTaHTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE W cJaOble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJIHBIX PACTBOPOB: KHCIOTHAas, HEUTpalibHas,
nienouHas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAHOBUTENb. I[IpoIlecChl OKHCIEHHS W BOCCTAHOBJICHUS.
BaxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OalaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
pa3oKEeHHEe TEPOKCHJAa BOJOPOJA B MPUCYTCTBHUM KaTalM3aTopa, MOJENH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeiesieHue
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, H3YYEHUE BIIMASHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heoprauuuyeckasi xumusi.

[Tonmoxenne HemMeraiuioB B llepuoguueckor cUCTEME  XMMHYECKUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. DuU3NUeCcKUe
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepoaa).

Bonopon. Ilomydyenue, ¢usndeckue M XHMHUYECKHE CBOMCTBA: PEaKIUU C
METaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumabl.
TonnMBHBIE AIIEMEHTHI.

["anorensl. HaxoxxneHue B MpUpOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. | aloreHoBOAOpObl. BaxkHenmme KUCIOPOACOACpIKAIINE
COCIMHEHUS TajoreHoB. JlabopaTopHble U MPOMBIIIUICHHBIE CIIOCOOBI MOYYCHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCIUHEHHM.



Kucnopon, o3on. JlabopaTopHble W MPOMBIINIICHHBIE CIIOCOOBI TMOTyYCHHUS
kuciopoga. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U TEPOKCUBI.

Cepa. HaxoxzaeHnue B NpHUpOAE, CIOCOObI TMOJY4YEHHS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibpuasl. Oxcua cepoi(IV), okcun
cepbl(VI). CepHucras u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucnoTel. [IpuMenenne cepbl U €€ COeTMHEHU.

A3zor. Haxoxnenue B mpupojie, CHOCOObl TMOJyudeHUs, (puanyeckue u
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHUIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprimeHeHune azoTta
Y €r0 COeIMHEHHI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI TMOMydeHUs, (U3HYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [Ipumenenue ¢ocopa u ero coenunHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHBIE  MOIU(UKAIUH.
®duznyeckrue W XHMHYECKHUE CBOMCTBA MPOCTBHIX BEIIECTB, OOPA30BaHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(IV), yronbnas kuciota u e€
COJM. AKTHBUPOBAaHHBIA yroiib, aacopOuus. dymnepensl, rpadeH, yriepoaHble
HaHOTPYOKU. IIprMeHeHre MpOCThIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, cnocoObl MOdMydeHHs, (pu3sudeckue u
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpemHHEBash KHCIIOTA, CUJIHKATHI.
[IpumeHenue kpeMHus U ero coeAnHeHuil. CTeKI10, €ro noixy4eHue, BUAbl CTEKIIA.

[Tonoxenne MmetamioB B [leproandeckoil cucTeEMe XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoicTBa MeTawioB. llpuMeHeHue MeTamsioB B OBITY M TEXHHKE.
CmuiaBel METANIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HampspkeHud  MetauioB.  OOIue  CcrnocoOb
NOJTy4eHUS METaJJIOB: TUIPOMETAILTYpPrus, MUPOMETAILTYPrus,
anektpoMeraiutyprus. [lonarue o xoppo3uu MeramuioB. CrnocoObl 3allIUTHI OT
KOPPO3UHU.

OO6mast xapakrepuctuka MeTamioB [A-rpynmer [lepuonnueckoit cUCTEMBI
XUMUYECKUX deMeHToB. Hatpuii u kanuii: mnomydyeHue, (U3MYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEILIECTB U UX COECIMHEHU.

Oo6mast xapaktepuctuka metamioB IIA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajuplui: TMoJlydeHue, (U3NYecKue u
XUMHUYECKHAE CBOMCTBA, INPUMEHEHHE NPOCTBIX BEIIECTB W HX COEIUHEHUU.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AJroMuHUN: nonydeHue, GU3ndecKre 1 XUMUYECKUe CBOMCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoTepHBbIE CBOICTBa OKcHIa U
TUAPOKCH]IA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB ToO0ouHbIX moarpynn (b-rpymm)
[leproanyeckor CUCTEMbI XUMHUYECKHUX AJIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCUbl 1
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarthl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

@u3nyeckue M XUMHUYECKHE CBOMCTBA MapraHla M €ro COEOUHEHHUI.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

du3ryeckrue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuidl. OKCHIIbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). [lonyuenue u npuMeHeHue xKene3a
Y €r0 CIUIaBOB.

Pu3nyYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: monydyeHue, (U3MUECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U THUJIPOKCHU/IA [INHKA, THIPOKCOKOMIUIEKCHI IUHKA. [I[puMeHeHune
LIMHKA U €T0 COCUHEHUM.

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cephl, ¢docdopa, kene3a, MarHus B
KHCJIOPOJAE, M3Yy4YEHHE KOJUIEKIMU «MeTaiulbl M CIUIaBbD», B3aUMOJICHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAIIOB C BOJOH (BO3MOXHO HCIOJIB30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE LIMHKA W JK€Jie3a C pacTBOpPAMH KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
YU KAaTHOHbl METAaJJIOB, B3aUMOJECUCTBUE THIPOKCUIOB ATIOMHUHHS M I[MHKA C
pacTBOpaMM KHCIIOT U WIEJOYEH, pElIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«Tanorensr», «Cepa u e€ coequHeHUs», «A30T U GHochop U UX COCTUHEHUS»,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX HOATPYII.

XuMHuS U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOrO pa3BUTUA dyenoBedyecTBa. [loHsTue
O Hay4YHbIX MeETOoAax IIO3HAaHUSI M METOJIOJOTUA HAY4YHOTO HCCIIEIOBAHUSI.
Hay4Hble npuHUIKNBI OpraHU3alud XUMHYECKOTO MPOU3BOACTBA. [IpoMbIlIeHHbBIE
CHOCOOBI MOMYYEHUsI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMbllIsIeHHbIE CTIOCOOBI MONTYYEHUSI METAJIIIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpepl M €ro IOCIEICTBUS.
Poub xumuu B 006ecriedeHIH SHEPreTHIeCKOi Oe301MacHOCTH.

XuMHsi H 340pOoBbe uenoBeKa. JlekapctBeHHble cpencTtBa. llpaBuna
MCIOJIb30BaHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XuMun B pa3BUTUU METUIIUHBI.



XvMHSI TIAIIYA: OCHOBHBIC KOMITOHEHTHI, TUIIEBbIE 100aBku. Poib Xxumuu B
oOecrieuyeHn MUIIeBOW 0€301TacCHOCTH.

Kocmernueckne u mapdromepHbie cpenactBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCIOJIb30BaHUsSl TpenaparoB OBITOBOW XWMHH B TOBCEIHEBHOMN
KU3HU.

XuMusl B CTPOUTEICTBE: BAXKHEHIIUE CTPOUTENbHBIE MaTEepUasbl (ILIEMEHT,
OeTOH).

XuMHs B CEIbCKOM X03sicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE YI0OpEHMUS.

CoBpeMEHHbIE KOHCTPYKLIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KEpaMHUKA.
Marepuainel g 31eKTpoHUKUA. HaHOTEXHONOTUN.

PacuérHble 3anaumn.

PacuéTer: Macchl BemecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIIH OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKUuM, €CIM OJHO M3 BEIIECTB [JaHO B BHJIE PACTBOpPAa C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA H MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PACTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKUUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpEeAMETHBIX CBA3€H NpU  HW3YyYEHUHM oOmed
HEOPraHU4eCcKOM XuMHM B 11 Kilacce OoCylIeCTBIIIETCS YEpe3 MCIOJIb30BAHUE KAK
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHH, MPUHATHIX B OTIACIBHBIX
MpeaMEeTax eCTECTBEHHO-HAYYHOTO IIUKIIA.

OO01nue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: ABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJlu3, CUHTE3, Kiaccu(uKalus, nepuogudHOCTb, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJb, MOJICTMPOBAHUE.

@usnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHUE BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, ouocdepa, MeTaboIM3M, MaKpo-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MTOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJIE3HBIC UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHoNorus: XUMUYECKasi MPOMBIILIEHHOCTb, METAJUTYPIHsi, CTPOUTEIIbHBIC
MaTepualibl, CENIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX



npernaparoB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MATCpPUAJIOB, JJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOTUH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA YTI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHSI» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBl CIEAYIOUIME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPAKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACIICHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMHu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTUUYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUThH 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XUMHUSD OTPaAkKaIOT
c(hOpPMHUPOBAHHOCTh OITBbITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEeIbHOCTH
OOy4JaronIuXxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON JEATEIHLHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaAMeTa «XUMHS»  OTPAXKAIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M TMPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jaromnmxcs B MpoLecce peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00sS3aHHOCTEM,
YBXKEHUS K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUJICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3IMYHBIX BUJIOB YY€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBAXEHUSI K TPOIECCY TBOPUECTBAa B OOJACTH TEOPUH W TMPAKTHIECKOTO
NPUJIOKEHUS XHUMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh pPE3yJibTaT
JUTUTEIbHBIX ~ HAOJNIOACHUN, KPOIOTIMBBIX  DKCIEPUMEHTAIBHBIX  ITOUCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



MHTEpeCca W TMO3HABATEIbHBIX MOTHUBOB B MOJYYEHUU U MOCIETYIOLIEM
aHanu3e WH(POpPMAIMU O MEePEOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OTICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM U C YYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUsI IEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJItoicHUsT TpaBwil 0e30MacHOTO OOpallleHHs C BELIECTBAaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 3/0POBBIO U KU3HU JIIOICH;

OCO3HAHUSI TMOCJIECICTBUN W HENPUSITUS BPEIHBIX MPUBBIUCK (YHOTpeOIeHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEILCKON
NESATEeTbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NeATEeIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE B PEHICHWU NPAKTUUYECKUX 3ajad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUI0 MPOecCuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUM 10 XUMHUH;

YBaXKEHUS K TPYAY, JIOJISAM TPyJa U pe3ybTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYAJIBHON TpPaeKTOPUU
oOpa3zoBanus, Oyaymiedl mpodeccur W peaau3aluyd COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XUMHH, UHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHUS:

HKOJIOTUYECKH I€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMUS )KU3HHU HAa 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIUSHHUS
HPKOHOMMYECKHX MPOIIECCOB HA COCTOSTHUE MTPUPOTHON U COIUAIBHOM CPEIbI;



OCO3HAHUS HEOOXOJWMOCTH WCIOJIb30BAHUS JOCTIDKCHUA XUMHH IS
pelIeHrs BOMPOCOB PAIlMOHAIILHOTO MPUPOAONOIb30BAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOUIEH
NPUPOIHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEVCTBUN U MPEIOTBpALIATh UX;

HaJMYusl Pa3BUTOrO 3KOJIOTHYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBaTbCSA MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTUU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33PEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHUSA
HAyKU U 0OIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CIeUUPUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
GbopMUpPOBAaHUM PAIMOHATIBLHOIO HAYYHOTO MBIIUJICHUS, CO3JaHUU IEJTOCTHOTO
MpECTaBICHUS] 00 OKPYXKAlollleM MHUPE KaK O €IUHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUS
MPUPOITHOTO PaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHUHU JJIi  COBPEMEHHOMU
HMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3JaHUM HOBOM 0a3bl MaTepUaJbHON KyJIbTYpbl, B PpELIEHUU TJIOOATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTHUECKOW 0€30MacCHOCTH, B Pa3BUTUHN MEAUIIMHBI, 00€CTICUeHUN
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: T[OHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMbl€ 3HAHUS JJIs aHAJIu3a U OOBSCHEHUS SBJIICHUI OKPYKAIOIIETO MUpA U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieiaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HUMEIOUIUXCSA JaHHBIX C IEJIbI0 TOJYyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJb30BaTh XUMHYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHBIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKOM IEATETbHOCTH;

TOTOBHOCTM M CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSAMH;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pazNu4HbIX chepax mpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIbTAThl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpeliHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHHS  OOydYaroMIMXCA
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKArOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeUUu(HUKYy METOJ0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIeA0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

YHUBEpCaJIbHbIE YYeOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATHUBHBIE,

PErYJISITUBHBIE), 00ecIeynBaroIIne (dbopmupoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJIbHOM KOMIIETEHIIUN 00YyYaronXcs;
CHIOCOOHOCTD oOyuJaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETyJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOoruvyecKue JaeMcTBUSI:

CaMOCTOSITETbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LeNU JACSATENbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU UX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl ACATECILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHU 3HAHWU MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aHMMOCBS3b,
MCIIOJI30BaTh COOTBETCTBYIOIIME MOHSTUS JJISI OOBSICHEHUS OTIEIbHBIX (PAKTOB U
SIBJICHU;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KJacCU(PUKAIIMU BEIICCTB H
XUMUYECKHUX PEaKIIU;

yCTaHABJIMBATh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTHYECKUE PACCYKJCHHUS (MHAYKTUBHbBIC, JEAYKTUBHbBIEC, IIO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PaCCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUHU CHUMBOJIUYECKHE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XHUMHUYECKON



peakiuu — MpH PELICHUU y4eOHBIX MO3HABATEIbHBIX M MPAKTHYECKUX 3ajad,
INPUMEHATh HAa3BaHHbIE MOJEIIbHBIE NIPEICTABICHUS JUIsl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMHYECKUX PEAKIIHIA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJI€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEIIECTB U XUMHYECKHUX
pEeaKUnii;

dbopMynupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITENLHO C(OpPMYIIMpPOBAaHHBIE BOIPOCHl B KayeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUJITAHUPOBAHUS M IPOBEACHMS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSATENbHO IPOrHO3MPOBATh €ro pe3ysbTar, (OpMyJIUpOBATH
0000IIEHNS U BBIBOABI OTHOCUTENILHO IOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSIBIATh CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pa3IMYHbIX
METOJIOB [TO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4yHO-
HOMYJISIpHAsl JIUTepaTypa XHMHUYECKOTO COJIEp)KaHUsA, CIpPaBOYHBIE IOCOOHUS,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IMYHBIX BUIOB U (HOopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUYUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IMYHBIE METOJbI MPU TMOUCKE H
orbope wmHbOpPMAIIMU, HEOOXOAUMOM JJIS BBIMOJHEHHS YYCOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

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

CaMOCTOATENIbHO  BBIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeCTaBIICHUS
uHdopmaruu (cxembl, rpaduKy, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U JIPYTHUE);

UCIIONIb30BaTh HAy4YHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MNpUMEHATh MeXIpeAMeTHble ((usuyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYIibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:



3a71aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)KI[8.€MOP1 TEMBI B X0J€ AUAI0ra W/ uam
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIaTh C Mpe3eHTAIMel pe3ybTaTOB IMO3HABATEIBHOU JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEHOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peajnu3aluid yueOHOro NpoeKTa, U PopMyIUpOBATH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MYyTEM COIJIACOBAaHUS TMO3UIUN B
X0J1e 00CYX/IeHHsI 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBHUS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIBHYIO
NEATENIBHOCTD, ONpeAeisas €€ ILeIM W 3aJadd, KOHTPOJIMPOBaTh U IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh MPEIaraéMblii  aJllOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM YYE€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN Ccroco0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBIISITh CAaMOKOHTPOJIb JESITEIBHOCTH HA OCHOBE CaMOaHaau3a H
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yriyOJIEHHOM
YpPOBHE Ha YPOBHE CpeAaHEro oOImero oOpa3oBaHUs BKIIOYAIOT CIEIU(HUCCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUS» HayYHbIe 3HAHUS, YMEHHS M CIIOCOOBI JEHCTBUI
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUIBI JI€ITEIbHOCTH
[0 TOJY4YEHHIO HOBOTO 3HAHMSI M NMPUMEHEHHIO 3HAaHUW B Pa3IMUHBIX Y4E€OHBIX
CUTYalMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3AHHBIX C XuMuel. B
nporpaMme IO XHMHHM TPEIMETHbIE PE3yJbTaThl MPEACTABICHBI IO ToJaM
U3YYEeHHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHs»
OTpaXKaroT:

c(hOpPMHPOBAHHOCThH TPEJCTABICHUI: O MECT€ M 3HAYCHUHM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B O0ECIEeUEeHWU YCTOWYHUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrETUUECKON U



MUIIEBON 0€30MMacCHOCTH, B PA3BUTUU MEAMIIMHBI, CO3JaHUU HOBBIX MATEPUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecrieueHnn pPalMOHATBHOTO
MIPUPOOTIOIL30BaHNsI, B (OPMHUPOBAHWKA MHUPOBO33PCHUS W OOMICH KyJIbTYpPHI
4eJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIArafOIIMe MOHATUS — XUMHUYECKHUH JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
o0oyiouka aroma, s-, p-, d-aTOMHbIE OpOWTAlM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YTIIEPOAHBIN CKeNeT, (yHKIIMOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIC), M30MEpUsl CTPYKTypHass M TNPOCTpPaHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOIAOPOJIBI,
KHCJIOPOJA- U a30TCOAEPKAIINE OPraHUYECKUE COEAUHEHHS, MOHOMED, MOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
U TpeBpaleHUs] DHEPrUM TMPU XUMUYECKUX PpEAKIMAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHWUSI, JIKAIIHE B OCHOBE
MOHUMAHUSI TPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEJICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIUi, TEPMOJWHAMUYECKHX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdekThi, opueHTanTsl 1 u Il pona);
(aKTOJOTMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€301acHOM
WCIIOJb30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTHYECKOU
NEATETbHOCTH  YeJOoBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOIA, TEPEepabOTKN HEPTH);

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

chOpMHPOBAHHOCTh YMEHHUIA:

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

COCTaBJISAITh YPAaBHEHHS] XUMHUYECKUX PEAKIH M PACKPbIBATh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMil  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHil, peakiuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX TMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



M3TOTaBJIMBATH MOJIETU MOJIEKYJ OPraHUYECKUX BEUIECTB JIJIsl UILTFOCTPALUU
UX XUMUYECKOT0 ¥ MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUMN: YCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIeIEHHOMY
KJIAcCy/Tpynne COeAMHEHUM, JaBaTb UM Ha3BaHHUS [0 CHUCTEMATHUYECKOU
HomeHknatype (IUPAC) u npuBoauTh TPUBHAIBHBIE HA3BAHUS NI OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, IJIUIEPUH,
ATWICHIJIMKOb, (eHos, (QopManbIerujl, aueTaablerujl, aleToH, MypaBbUHas
KHCJIOTA, YKCYCHAsI KACIJIOTA, CTEAPUHOBAs, OJIEMHOBAs, MAJIbMUTUHOBASI KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHUS ONPENETSATh BHJI XWMHYECKOW CBS3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIGHTHAs W WMOHHAs CBsI3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTepuU30BaTb  COCTaB, CTPOCHUE,
bu3nuecKkue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENIECH pPa3IHMYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAIKAHOB, aJKEHOB, AJIKaJUEHOB,
QJIKUHOB, apPOMAaTHYECKUX YTJEBOJIOPOJIOB, CIUPTOB, AQJIbJECTU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ T€HETUYECKYIHD  CBSI3b  MEXKAY  HUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHUYECKHUX PEaKIMil C WCIOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHUPOBAHHOCTh YMEHHUS TOATBEP)KJIAaTh HA KOHKPETHBIX IpUMepax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPAaTHOCTH U THUIMA KOBAJICHTHOU CBS3M (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
CeIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUYECKOE TPUMEHEHHE TPOAYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUUW O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIIOJCHUU, U3MEPEHUH, MOJICTIMPOBAHUM, DKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh yYMEHUS MPUMEHSITh OCHOBHBIE orneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMAaTHU3AINIO, BBISBICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3€M — JJIsI U3yUYECHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepHajJbHOIO €AMHCTBA MHUpAa,
UCIIOJIB30BaTh CUCTEMHBIC 3HAHUS M0 OPraHUYECKOM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpMUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUYECKUM
dbopmyllaM U ypaBHEHHUSIM XUMUUYECKUX PEAKIHM C MCIOIb30BaHUEM (PU3HUECKUX
BeIMUMH (Macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIINUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUIO XMUMHUYECKOU
(GbopMysIBI BEIIECTBA MO W3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOrHO3UPOBATH, AHATU3UPOBATH U OLIEHUBATh
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATEIbHOCTH YEJIOBEKAa, CBSI3aHHOW ¢ MepepadoOTKoOn
BEILIECTB, UCMOJB30BaTh MOJYYECHHBIE 3HAHUS JJIsl IPUHSTUSI TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMsIX, CBSI3aHHBIX C XUMUEH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTIJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE 3KCIIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHIeCTBAMHU M JIA0OPATOPHBIM O0OpPYAOBaHHUEM,
dbopMynIUpoBaTh 1€JIb HUCCIAEIOBAaHUS, TMPEJACTABIATh B pazIndyHoON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIOJIaTh MPaBHUJIa IKOJOTHYECKHU 11€1eCO00pPa3HOT0 TMOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IEJSAX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOTHON CPEJIbl U TOCTUXKEHUS €€ YCTOMUMBOTO Pa3BUTHS,

OCO3HaBaTh OINMACHOCTb TOKCHUYECKOTO JEUCTBUS Ha JKUBBIE OPTaHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAasi CMbICH TTokazaresis [1/1K;

aHAM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHUS COOTHOIICHUS PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh II€JICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nH(popMmaluu, HTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYIO WH(MOpMaIuio, nepepadbaTsiBaTh €€ U UCIOIH30BAThH
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

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

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSX W MO3HABAEMOCTH SIBJICHUW NIPUPOJbI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJIi B 00ECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOH, DHEPreTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPUANIOB, HOBBIX
WMCTOYHUKOB SHEPIHH, B OOECNEYEHUH PAIMOHAIBHOIO MPHUPOAOIOIb30BaHUSA, B
GbopMHpPOBaHUHM MHPOBO33PEHHUSI W OOIIEeH KyJIbTypbl 4YeJIOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOTHOMN

cpene;
BJIQJICHNE  CHCTEMOW  XUMHYECKHX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE TMOHATHS — XWMHUYECKHH DJJIEMEHT, aToM, SJIpo aToMa,

U30TOIIbL, 3JIEKTPOHHASI 000JI0YKA aToMa, S-, p-, d-aToMHbIE OpOUTaIu, OCHOBHOE U
BO30YXXJIEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJIEHTHOCTh, AJIEKTPOOTPULIATENIHOCTh, CTENEHb  OKHUCIICHHUS,
XUMUYECKasi CBA3b (KOBAJIECHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHUMHUYECKasl PpEeakius, pacTBOpP, 3JIEKTPOJIHTHI,
HEAJIEKTPOJUTHL, AJEKTPOJUTHYECKAs JUCCOLMALINS, CTENEeHb JIUCCOLMAIUU,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBON 3 deKT
XUMUYECKON PEaKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUICCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU NIPU XUMHYECKUX PEAKIUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEWCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJUYECKUH SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JI€KallMueé B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEACTABICHUS] O CTPOECHHWU BEIIECTBA HAa AaTOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HAJIMOJIEKYJISIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSAX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(baKkTOJIOTHYECKHE CBEACHHUS O CBOMCTBAX, COCTaBe, MOJYYCHUU W 0O€30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEIECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAy4YHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWUU HEOPTraHWYECKHUX BEIIECTB U UX MpPEBpaIlCHU;



c(hOPMUPOBAHHOCTh YMEHUSI HMCIOJIb30BaTh XUMHYECKYH) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB © YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIUHEHMSIX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/IMueckas, BOJOPOJHAs), THUI KPUCTAUIMUYECKON PEHIETKU
KOHKPETHOTO BEIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKOM pemETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIN MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

chOPMHPOBAHHOCTh  yYMEHHH:  KJIacCU(PHUIIMPOBATH:  HEOPTAHUUECKHE
BEII[ECTBA 10 UX COCTaBY, XUMHUECKHUE PEAKIIUH 0 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUSI DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTaju3aTopa u
JIPYTHE); CAMOCTOATEILHO BHIOMPATh OCHOBAHUS U KPUTEPUU I KiIacCU(pUKAIIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI MIEPUOIUIYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYI0, OOBSICHUTEIHHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh AJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHUYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckonn  cucrembl .M.  MengeneeBa,  uCOONB3Ys  TMOHATHSA
«QHEPTreTUYECKUE YPOBHU», «IHEPIETUUECKHUE IMOIYPOBHU», «S-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKUE COCTOSHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHUM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucrembr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOECHUS
UX JJICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepu3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOM CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
ITOMOIIIBIO YPABHEHHUM COOTBETCTBYIOIIMX XUMUUECKUX PEAKLINM;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIUH; peaKkIuil MOHHOTO OOMEeHa MyTEM COCTaBIIEHWS WX TOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  peakUuyd  TUAPOJIN3a;  PEaKUuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpE TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



chOPMHUPOBAHHOCTh YMEHHUSA OOBSICHATH 3aKOHOMEPHOCTH TMPOTECKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX DHEPreTHUYECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHUSI CKOPOCTM XHMHUYECKOW pPEaKIMH B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

cOPMHPOBAHHOCThL yYMEHHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JIeXKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUsI CEPHOM KHUCIIOThI, aMMHUaka,
oOlue HayyHble MPUHIUINBI XUMHYECKHUX TPOU3BOJCTB; LEJIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHUYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJIEHUS CHUCTEMOW 3HAHWA O METOJaX HAyIHOTO
MO3HAHUSL SIBJICHUUA MNPUPOABI — HAOMIOACHUE, H3MEPEHUE, MOJICIUPOBAHNUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEI0BAHUU BEIIECTB
U JJIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUHM, HMMEIOIMIMX MECTO B MPHUPOJE,
MPAKTUYECKOM JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HH;

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

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSTUI «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLECHTPALWs,;
MaccChl BEIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIUIOBOTO d(dekTa
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IMOKa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEMa, KOJWYECTBA BEIIECTBA)
MPOAYKTa PEAaKIUM, €CM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
ompeeIEHHOM MAacCOBOM JI0JIeH pacTBOPEHHOTO BEIECTBA WM JIAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKIuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (NPOBEACHHME  peakuMid  HOHHOro  OOMEHa,
MOATBEPAKICHUE KaUeCTBEHHOIO0 COCTaBa HEOPraHMYECKUX BEIIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEILIECTB C TOMOIIBI) HWHIWKATOPOB, W3YyUYCHUE BIUSHHUSI
pa3IMYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3afa4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TpaBUil 0€30MacHOTO OOpalIeHHs C BEIIECTBAMU U JTaOOPaATOPHBIM
obopynoBanueMm, (HoOpMyIupoBaTh IIedb HMCCJIENOBAaHUS, TMPEJACTABISATH B
pasnu4HON (GopMe pe3ynbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH HMX
JIOCTOBEPHOCTH;



c(hOpPMHUPOBAHHOCTh YMEHHI: COOTIOATh MPABIIIA MTOTH30BAHUS XUMUYIECKOM
mocyoM W j1abopaTopHbIM OO0OpyAOBaHMEM, OOpAaIIeHHWs C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOU
JEATEIIBHOCTH B LEJIIX COXPAHEHMSI CBOETO 3/I0POBbs, OKPYKAOLIEH MPUPOIHOU
Cpeabl U JOCTHUXEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(OpPMHUPOBAHHOCTh, YMEHHUMN: OCYIIECTBIIATH II€JICHANPABICHHbBIN IOUCK
XUMUYECKON MHGOPMALINK B PA3IMUYHBIX UCTOYHUKAX (HAay4Hasl U y4eOHO-Hay4YHas
JaUTepaTypa, CpecTBa MaccoBoi uHbopMmaruu, HTEepHET U Apyrue), KpUTHIECKU
aHATM3UPOBAaTh XUMHUYECKYI0 WH(pOpMaIiio, mepepadbaTeiBaTh €€ U MUCIOIH30BAThH
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1aueH.
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Pa3znea 1. TeopeTudeckue 0CHOBbI OPraHUYECKOM XUMUM
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

KapOonunbHbie coeAMHEHUS: abIETHIbI 1

bubmuoreka [JOK
3.2 keToHbl. KapOoHoBbIe KUCTOTHI. CIIOKHBIC 21 https://m.edsoo.ru/d69df650
a¢upsl. Kupbr
bubmuorexa [JOK
33 YTICBOTE! ? https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pasznen 4. A3oTconepkamye opraHudecKkue coe{uHeHust
bu6mmoreka [IOK
4.1 AMHUHBI. AMUHOKHUCIIOTHL. benku 12 https://m.eds00.ru/d69df650
Hroro no pazneny 12
Pa3zaea S. BeicokoMoieKyIsIpHbIE COeINHEHUS
5.1 BricokoMosiekyIIsipHbIe COeIUHEHUS 6 bubmmorera [TOK
) yAp 4 https://m.edsoo.ru/d69df650
Hroro no paszneny 6
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11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM uudgpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (ipp )
NporpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUM
Crtpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u Ilepuoandeckas cucreMa XUMHUYCSCKUX 9 bubmorexa [IOK
' PHOA https:/m.edsoo.ru/2dd57124
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 1 | bubnnoreka [JOK
) BCILICCTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
1.3 X 19 1 3
MMIHECKHAC peaKiimH https://m.edsoo.ru/2dd5724
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi Xumust
bu6nunorexa LIOK
2.1 H 31 1 3
CMCTAILTRT https://m.edsoo.ru/2dd5724
2.2 MeTamist 23 1 2 brbmmorexa [TOK
https://m.edsoo.ru/2dd57f24
Uroro no pazgeny 54
Pa3nen 3. Xumus u :Ku3Hb
31 Meto/bl TO3HAHUS B XUMUHU. XAMHS U 9 bubmuoreka [IOK
' JKU3HB https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 9



https://m.edsoo.ru/2dd57f24
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HOYPOYHOE IIVIAHUPOBAHUE

10 KUIIACC
KoumnuectBo yacos
Ne Hara JIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
[Ipenmer u 3HaueHue
OPraHU4YeCKOW XUMHH,
IIPE/ICTABIICHHUE O 1 bubmmorexa [IOK
P https://m.eds00.ru/3686e6f5
MHOT000pPa3uu OPraHuYeCKUX
COCIMHEHUN
DIIEKTPOHHOE CTPOEHUE aTOMa
yriepojia (0CHOBHOE U
BO30YXIEHHOE COCTOSIHHS) 1 bubmaorexa [IOK
v ’ https://m.edsoo.ru/Oce6fddc
BasieHTHBIE BOBMOKHOCTH
aToma yriepoja
XuMuyeckas CBsi3b B
OPTaHUYECKUX COCTMHECHHSIX.
Mexanu3mbl 00pa3oBaHUs 1 bubmorexa HOK
| 00P hitps://m.edsoo.ru/8d39f5¢8
KOBaJICHTHOM CBSI3U, CIIOCOOBI
paspbiBa CBA3EH
Teopus crpoeHus
OpraHMYeCcKUX COeTUHEHUH A 1 bubmmorera [TOK
P ’ https://m.edso0o.ru/9e595¢b8
M. bytneposa
Buapl nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. 1 bubmuorexa [IOK
DneKkTpoHHbIE 3P HEKTH B https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPraHu4EeCKUX



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

COEeIMHEHUI

IIpencrasienue o
KJIacCU(UKALIUU U

bu6mmoreka [JOK

6 crcTeMatirccKas https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIECTB
7 Knaccudukanus peakiuii B bubnnoreka [JOK
OPraHUYEeCKOW XUMHUHU https://m.edsoo.ru/ba5706aa
g Cucrtemaru3zanusi 1 0000IICHUE bubmuoreka [JOK
3HAHUU 1O TeMe https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKHM P,
obmras popmyia,
HOMEHKJIaTypa U U30MepHus, bubmmorexa [IOK
? JJIEKTPOHHOE U https://m.edsoo.ru/25a14636
IIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT
10 DU3NYECKue U XUMUYECKHUE bu6mmorexa [IOK
CBOMCTBA aJKaHOB https://m.edsoo.ru/3137711c
Haxoxnenue ajgkaHosB B
11 npupoe. CriocoOs! mosyyeHus bubmmorexa [TOK
https://m.edsoo.ru/259b0aSb
Y IPUMEHEHUE ATKaHOB
[uknoankaHsl: 001mas
dbopMyna, HOMEHKIIATypa
12 U30MepHUsl, 0COOEHHOCTH bubmuorexa [IOK
CTPOCHUA U XUMUYECKUX https://m.edsoo.ru/156730d2
CBOICTB, CITOCOOBI OJyYEHUS U
MIPUMEHEHNE
. bubnmoreka [JOK
13 Pemienune pacu€THbIX 33724 Ha

https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
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OIIPEEICHUE MOJIEKYIIIPHOU
(bopMyIbI OPraHMYECKOro
BELIECTBA [10 MACCOBBIM JI0JIAM
aTOMOB DJIEMEHTOB, BXOASAIINX
B ero cocras. CucremaTusanus
1 000011IeHe 3HaHUH 110 TeMe

AJIKEHBI: TOMOJIOTUYECKUH Ps/I,
oOmras ¢popmyina,
HOMEHKJIaTypa, SJIEKTPOHHOE U

bubmuoreka [JOK

14
MIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MouiekyJl. CTpyKTypHast U IIHC-
TpaHC-U30MEPUS ATIKEHOB
dusnueckue U XUMUYECKUE
15 CBOMCTBa alIkeHOB. [IpaBuio buGnnorexa LIOK
P https://m.edsoo.ru/21069ccd
MapkoBHHUKOBA
16 CnocoObI oTy4YeHus 1 bubnuoteka [JOK
[IPUMEHEHHE aJIKEHOB https://m.edsoo0.ru/665dc058
[IpakTuueckas padbora Ne 1 o
17 teMme "llonmydenue >THIEHA U bubmmorexa [IOK
i N https://m.edsoo.ru/0941eed8
M3yYEHHE €r0 CBOWCTB
Pemienne pacu€THbIX 3a/1a4 HA
18 oTpeIeTICHUE MOJICKYJISIPHOM bubnmoreka [JOK
(bOopMyJITBI OPraHUYECKOTO https://m.edsoo.ru/e9ea9921
BEIECTBA
AnKaueHbl: CONPsHKEHHBIE,
M30JINPOBAHHBIE,
bubmuoreka [JOK
19 KyMYJIUDOBAaHHBIE.

Oco0EHHOCTH AJIEKTPOHHOTO
CTPOCHUS

https://m.edsoo.ru/04298c0a



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

20 XuUMHUUYECKue CBOMCTBA bubmuoreka [JOK
CONPSIKEHHBIX TNEHOB https://m.edsoo.ru/e561253d

)1 CriocoOslI oTy4eHus u bubnunoreka [JOK
IIPUMEHEHHUE AJIKaJIUEHOB https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTHYECKUH P,
obmas popMmyna,

22 HOMeHK(JEaIT)y;]a, 3JIEKTPOHHOE U bubmmorexa [TOK

https://m.edsoo.ru/68bb6ccdc
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (PU3MYECKHE CBOMCTBA

23 XUMHUYECKUE CBOMCTBA aJIKUHOB bubmmorexa [TOK

https://m.edsoo.ru/23493a93

24 KauecTBeHHbIC peakinu Ha bubnnoreka [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

)5 CriocoObI nostyyeHust u bubnnorexa [JOK
HNpUMEHEHNE AIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacd€rsl o

26 YPAaBHEHUIO XUMHAYECKON bubmmorexa [OK

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

7 CucremaTu3aius u 0000IIeHNE
3HAHHH 110 TeMe
ApEHBI: TOMOJIOTHYECKUH PSfI,
oOmas popmyna,

73 HOMEHKJIaTypa. DJIEKTPOHHOE U bubmuorexa [IOK
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MoJIeKyJ OeH30J1a U TOIyoa,
ux (pusmveckue cBONCTBA

79 XUMHYECKUE CBOICTBA apEHOB: bubnmoreka [JOK

PCaKMu 3aMCIICHUA

https://m.edsoo.ru/a44alaed



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
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30

XUMHUYECKUE CBOMCTBA apPEHOB:
peakLMy IPUCOEANHEHUS,
OKHCJICHHE TOMOJIOTOB OeH3071a

bubmuoreka [JOK
https://m.edsoo.ru/a44alae4

31

32

33

Oco0EeHHOCTH XUMUYECKUX
CBOMCTB CTHpPOJIA

Penrenue pacu€THbIX 3a7a4 HA
OTIpeIeIICHUE MOJICKYJIIPHOMN
(GhopMyITBI OPraHUIECKOTO
BEIIIECTBA

CriocoObl nostyyeHust u
IpUMEHEHHE apeHOB

but6mmoreka [JOK
https://m.edsoo.ru/d5018a54

bubmuoreka [JOK
https://m.edsoo.ru/53461a2c

bubmuoreka [JOK
https://m.edsoo0.ru/6f717d09

34

I'eneTnyeckas cBsA3L MCKOY
Pa3InYHBIMH KJIACCAMHU
YTJIEBOJJOPO/IOB

35

Pacuérel no ypaBHEeHUsIM
XUMHYECKHUX PEAKIIHMN.
Cucremarusanus 1 00001eHne
3HaHUH 110 TEME

36

37

[Ipuponnsiii ra3. IlomyTHbie
He(TSAHBIE ra3bl

KameHnHbIit yroib U npoIyKThI
ero nepepaboTKu

but6mmorekxa [IOK
https://m.edso00.ru/69b3398b

38

Hedtb 1 ciocobs! eé
nepepabotku. [Ipumenenune
IPOAYKTOB NEpepadoTKU HEPTH

but6mmoreka [JOK
https://m.edsoo0.ru/21f9de78

39

FeHeTH‘IeCKaSI CBA3b Me>1<11y
Pa3TUYHBIMH KJTacCaMu
YIJICBOIOPOIOB



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
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https://m.edsoo.ru/21f9de78

l'anorenonponsBoHbIE
YIJI€BOIOPOIOB: ANEKTPOHHOE

bubmuoreka [JOK

40
CTPOEHUE; PEAKLIUU 3aMELLIEHUS https://m.edsoo.ru/82b4d759
rajoresa
JleiicTBue 11e104uei Ha
rajoreHIpou3BOAHbIE.
41 BsaumoneiictBue
JUTAJIOT€HAJIKAHOB C MAarHUeM U
LIUHKOM
Cucremarusanusg U 00001IeHne
42 3HAHUU MO pas3jiel bubmotexa [IOK
’ Pasiely https://m.eds00.ru/20e89£22
YTIeBo0pOABI
43 KonTtponpsHast pabora o Teme bubnuoreka [IOK
"VYrneBonopoasr" https://m.edso00.ru/95¢9e298
[IpenenbHbIE OTHOATOMHBIE
CIIUPTBL: TOMOJIOTUUECKHH P,
ob6111asg hbopMyiia, CTpOCHHUE
44 MOJIEK ?1) Enge I/Iﬂp bubmaorexa LJOK
M pHA, https://m.edsoo.ru/df04c5cd
HOMEHKJIATypa,
KJaccupukanus, Gpu3nyecKkue
CBOMCTBA
XUMHYECKHE CBOUCTBA
45 [IPENENbHBIX OQHOATOMHBIX Bubmiorexa LJOK
et a https://m.edsoo.ru/26ee34fe
CITUPTOB
Crioco0bI nostyueHust u
46 OpUMEHEHNE OJHOATOMHBIX Bubmiorexa LJOK
p https://m.edso00.ru/484 100000000000
CITUPTOB
47 [IpocTeie 3¢upsr: bubnuoreka [IOK

HOMEHKJIaTypa U U30Mepus,

https://m.edsoo.ru/c2c788b2



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
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0CO0EHHOCTH (PU3UYECKUX U
XMUMHYECKUX CBOIMCTB

MHOroaroMHbIE CIIUPTHI:
STUJICHTIIMKOJb U TIIMUEPHUH, UX

but6mmoreka [JOK

48
¢du3nvecKkre 1 XUMHYECKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CniocoOslI noy4eHus u

49 MIPUMEHEHNE MHOTOATOMHBIX bubmmorexa [TOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOII: CTPOEHUE MOJIEKYJIBI,
. bubmuoreka [JOK
50 (bu3HYEeCcKre CBOMCTBA.
https://m.edsoo.ru/2ce72618
TokcuaHOCTH eHomna
bubmuoreka [JOK
51 XUMHYECKUE CBOWCTBA (PEHOIIA
b https://m.edsoo.ru/037ca5f9

57 CriocoObI nostyyeHust u bubnnorexa [JOK
npuMeHeHue GpeHona https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padbora Ne 2.

53 Pemenne skcnepuMeHTaIbHBIX bubnnorexa [JOK
3aznad4 no teme "CrnupTsl U https://m.edsoo.ru/fdOced09
benonsr"

54 Cucremarusanus 1 00001eHne bubmuoreka [JOK
3HAHUU 1O TeEME https://m.edsoo.ru/1810cb9b
Anbaeruibl U KETOHBI:

AIIEKTPOHHOE CTPOCHHE
55 KapOOHUIBHOMN TPYIIIIbI; bubmuorexa [IOK

TOMOJIOTUYECKHE PSJIBI, 00TIIast
dbopmyra, u3omMepus U
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/ee4d84aa
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AJIBI[CFI/II[BI 1 KCTOHBI:

. bubnmoreka [JOK
56 ($U3UYECKHEe CBOMCTBA; pEaKIINu
https://m.edsoo.ru/c887425¢c
MPUCOCANHEHUS
Peakuuu oxucienus u
bubmuoreka [JOK
57 KauECTBEHHbIE PEAKIINU
https://m.edsoo.ru/a393baa9
aJbJACTUJIOB U KETOHOB
53 Crioco6b! nostyueHust bubnuoreka [IOK
AIbACTUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OOHOOCHOBHEBIE MpeebHbIC
59 KapOOHOBBIE KUCIIOTHI, bubnmoreka [JOK
0COOEHHOCTH CTPOEHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYIT
W3omepust 1 HOMEHKIATypa
bu6mmorexa [IOK
60 KapOOHOBBIX KHCIIOT, UX
. https://m.edsoo.ru/700cc87b
dbuznyeckue cBoiicTa
XUMHUYECKUE CBOMCTBA
bu6mmorexa [IOK
61 MpPEACIIbHBIX OJTHOOCHOBHBIX
https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
Oco0OeHHOCTH CBOMCTB
& MYpPaBbUHOMN KUCIIOTHI. bub6nuorexa [IOK
MHoroo6pa3ue kKapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
OcoOeHHOCTH CBOUCTB:
HETPEACIbHBIX 1
apoMaTHYeCKUX KapOOHOBBIX,
bu6mmoreka [JOK
63 TUKapOOHOBBIX,

TUAPOKCUKAPOOHOBBIX KHCIIOT.

[IpencraBuTeny BHICIIMX
KapOOHOBBIX KHUCIIOT

https://m.edsoo.ru/83a08773



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
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https://m.edsoo.ru/700cc87b
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[ToHsATHE O IPOU3BOAHBIX

bubmuoreka [JOK

o4 KapOOHOBBIX KUCIIOT https://m.edsoo.ru/0d162d9d
CriocoObI nostyueHust u

65 nprMeHeHHe KapOOHOBBIX bubmmorexa [TOK

https://m.edsoo.ru/7c065¢9d
KHUCJIOT
CnoxHbie d(HpHI:

66 TOMOJIOTHYECKHH psiJi, oO1as bubnnoreka [JOK
dbopmyia, u3oMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DuU3nYeCKUe U XUMUYECKHUE bubmuoreka [JOK
CBOiicTBa 3(hUpOB https://m.edsoo.ru/ad6b94b2
Pemenne pacy€THbIX 3a1a4: 11O
YPaBHEHUIO XUMUYECKOU

68 peakiuu, Ha ONpeieTIeHue
MOJIEKYJISIPHOM (OPMYIIBI
OpPraHWYECKOI0 BEIlleCTBa
[IpakTuueckas padbora Ne 3.

69 Peienne skcniepuMeHTaIbHBIX bubnnorexa [JOK
3anad no Teme "KapOoHOBbBIE https://m.edsoo.ru/486671fb
KucnoThl. CrioxxHble H3GUpHI"

Kupsl: ¢ HUE, PU3NYECKU
70 51 XI/II)MquT(I:)I:e Clea’()(fil)C;Ba o bubmorera [JOK
https://m.edsoo.ru/al9c5b98
(ruaponus)
Oco0eHHOCTH CBOICTB JKHUPOB,

71 COJIEpXKAIINX OCTATKH bubnmnoreka [JOK
HENPEAEAbHBIX KUPHBIX https://m.edsoo.ru/b0331922
KucaoT. JKupsl B Ipupoie

72 Mpu1a Kak COJIA BBICIINX bubmmorexa [JOK

https://m.edsoo0.ru/3¢566565



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
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https://m.edsoo.ru/ad6b94b2
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KapOOHOBBIX KUCIIOT, HX
Morotee nercraue. [lousatue o
CUHTETHYECKHUX MOIOIIUX
cpenctBax (CMC)

I'eHeTnueckas cBsI3b
YIJIEBOAOPOIOB U

bubmuoreka [JOK

73
KHCIIOPOACOAEPKALINX https://m.eds00.ru/56790c96
OPraHUYEeCKHUX BEIIECTB

74 Pacuérel no ypaBHEeHUsIM
XAMHYECKHUX PEaKUi

75 CucremaTtu3anus u o0o01IeHne bubnunoreka [JOK
3HAHUHU 10 TEME https://m.edsoo.ru/f8eaf2eb
OO0m1as XxapakTepuCcTUKa

76 YTJIEBOOB U KJIacCU(pUKaLus bubnnorexa [JOK
yIIeBOJIOB (MOHO-, IU- U https://m.edsoo.ru/7a9693al
MOJIMCaXapHUIbl)

Mounocaxapupsl: puznyecKkue
77 CBOMCTBA U HAXOXIECHUE B bubmorexa HOK
A hitps://m.edsoo.ru/b4bdda2d
pupoje
[IprMeHeHue rioKo3sl, €€
73 SHAYCHIC B bubmuotexa [JOK
https://m.edsoo.ru/5e61122d
KU3HEACSITEIIPHOCTH OpraHnu3Ma
Hucaxapunpl: caxaposa,

79 MaJlbTO3a M JIaKTO3a. bubmuoreka [JOK
Haxoxnenue B mpupojae u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE TUCaXapHJIOB

20 [Tonucaxapuasl: cTrpoeHue bubmuorexa [IOK

MaKpoOMOJIeKY, (PU3NIECKHE U

https://m.edsoo.ru/72a04508
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XUMHYECKHE CBOMCTBA,
MIPUMEHEHUE

[TonsTne 06 UCKYCCTBEHHBIX

bu6mmoreka [JOK

81
BOJIOKHAX https://m.edsoo.ru/6216e766
Pemenue pacdeTHbIX 3a7a4 Ha
20 onpeAesieHue JOJIM BbIX0O/1a bubnunoreka [JOK
NPOAYKTa PEAKLUU OT https://m.edsoo.ru/7fde47ef
TEOPETHUECKH BO3MOKHOTO
23 Cucremaruzanus 1 000011IeHNe bubmmorexa [IOK
3HaHUU MO pa3zeny https://m.edsoo.ru/08d4364c
KonTtponpsHast pabora o Teme
84 "Kucnopoacoaepxarniue bubmmorexa [IOK
P P " https://m.edsoo0.ru/42c6678e
OpPraHUYECKUE COCTMHEHUS
AMUHBL: K1accudukams,
CTpOCHHE MOJIEKYJ, 00IIas
85 (1)(? MyJa H30Meym[ bubmmorexa [TOK
pMyIa, pH, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pU3NYECKue
CBOMCTBA
26 XuMudeckue CBONCTBa bu6mmoreka [JOK
anu@aTuyecKux aMMHOB https://m.edsoo.ru/1bc5cf80
AHWIIMH: CTPOCHUE aHWJINHA,
87 0COOEHHOCTH XMMHUYECKUX bubmorexa HOK
. https://m.edsoo.ru/39c¢d21f1
CBOMCTB aHWJIMHA
Crioco0bI nostyueHust u
88 npUMeHeHHe anupaTHIeCKIX bubnrorexa LIOK
P https://m.edsoo.ru/eal 38763
aMHUHOB
29 AMUHOKHUCIIOTBI: HOMEHKJIaTypa bubmuorexa [JOK

U u3oMepus, GU3nIecKre

https://m.edsoo.ru/d1773e80
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cBolicTBa. OTaenbHbIE
MIPEACTABUTENH O-aMUHOKHCIIOT

XUMHYECKUE CBOUCTBA
aMUHOKHCIIOT, UX

bubmuoreka [JOK

90 OHMOJIOTHYECKOE 3HAUECHUE
https://m.edsoo.ru/77df705a
amMuHokucioT. CUHTE3 U
TUAPOIIU3 TISTITHIOB
01 benku xkak npupoaHbIe bubnuoreka [IOK
MOJIMMEPHI; CTPYKTYPHI OEITKOB https://m.eds00.ru/429¢9899
bubmuoreka [JOK
92 XHUMHUYECKHE CBOMCTBA OEIKOB
https://m.edso00.ru/6237306d
A3zoTcoaepikaiue
FEeTEPOLUKITNIECKUE
93 coequHenus. Hyknennosnie bubmmorexa [IOK
g P K https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouonoruyeckas poib
[TpakTuueckast pabota No 4.
Pemenne skcnepuMeHTAIBHBIX
4 284 110 TeMe bu6nmoreka [JOK
" & https://m.edsoo.ru/8e3c02d1
A3zoTcoaepkaiue
OPraHUYEeCKHE COCTUHEHUS "
[Ipaktudeckas padora Ne 5.
95 Pemenne skcniepruMeHTATBHBIX bubnmoreka [JOK
3a7ad4 mo treMe "Pacrio3HaBanue https://m.edsoo.ru/bde3fdf6
OPraHUYECKHX COCTUHEHUN"
KonTpomnpHas pabota mo Teme
96 "A3zoTcoaepiKalime bubmmorexa LIOK
p " https://m.edsoo.ru/ce561bc7
OpTraHUYECKUE COCAMHEHUS
97 OCHOBHBIE TOHATHSI XUMHUH bubnmoreka [JOK
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BBICOKOMOJIEKYJISPHBIX
COEIUHEHUI U METOABI UX
CHHTE3a —II0JINMEpHU3aIis U

https://m.edsoo.ru/7aa63ebd

MOJIMKOHACHCALIUS

08 [Inactmaccel. YTunuzamnus u | bubmuoreka [JOK
nepepaboTKa I1acTuKa https://m.edsoo.ru/82242¢0f
DacToMepbl: HaTypaJIbHbIN

99 CI/IHTGTI/IIIepCKI/Ie Ka?;fpi-IYKI/I. 1 Bubmmorexa LIOK

https://m.edso00.ru/246103ec
Pe3una
Bonokna: HatypanbHble,

100 HCKYCCTBEHHbIE, | bubnuoreka [IOK
cuHTernyeckue. [lonumepsr https://m.eds00.ru/5963a601
CIEIMaJIbHOTO Ha3HAUYEHUs
[TpakTuyeckas padora Ne 6.

101 Pemenue skciepuMeHTalIbHBIX | bub6nuorexa [IOK
3aga4 no teMe "Pacrio3naBanue https://m.edsoo.ru/3aebd77a
MJIaCTMAcC ¥ BOJIOKOH"

O06o0011eHEe U cUCTeMaTH3aIHs

102 U3Y4YEHHOI0 MaTepuala 1o Teme | bubnnorexa [JOK
"BBICOKOMOJIEKYIISIPHBIE https://m.edsoo.ru/6a22ble8
coequuenusa"

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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11 KJIACC

Kosau4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsl
| Atom. CocTaB aTOMHBIX SJIED. 1 bubmuoreka [{OK
Xumuyeckui sneMeHT. M30Tomnbl https://m.edsoo.ru/59c112ee
) CrtpoeHue 3J1eKTPOHHBIX 000JI04EK | Bbu6mmoteka [JOK
aTOMOB, KBAHTOBBIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XaMHIecKux 1 bu6nmorexa LIOK
3JIEMEHTOB (s-, p-, d-, f-3emMeHThI) https://m.edsoo.ru/61294af9
4 Pacnipenenenue 351€KTpOHOB 1O 1 bubnnorexa [JOK
aTOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DneKTpOHHBIE KOH(PUTYpAIIUd aTOMOB
5 3JIEMEHTOB B OCHOBHOM H 1 bubmorexa HOK
. https://m.edsoo.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUU
6 DNeKTpOHHbIE KOHPUTYpAIIUX HOHOB. | bubnmnoreka [JOK
DNeKTpOOTPUIIATETLHOCTh https://m.edsoo.ru/a0764b24
[Iepuoanueckuii 3aK0H U
[lepuoanueckas cucteMa XMMHUYECKUX
bubnunoreka LIOK
7 anemenToB /1. . MenaeneeBa, CBs3b C 1
M N https://m.edsoo.ru/16957c01
COBPEMEHHOW TEOpHUEH CTPOCHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
g XUMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX 1 bubnmnoreka [JOK

VMU TIPOCTBIX U CIOXKHBIX BEIIECTB IO
rpynmnaM u nepuoaam

https://m.edsoo.ru/f8468927
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CucreMmaruzanus u 0000LIEHUE 3HAHUM

bubnunorexa LIOK

"nn

pacTBOpEHHOTO BelecTBa'", "MOJISIpHas
KOHLeHTpauus"

9
110 TEME https://m.edsoo.ru/8fad2942
Bunnl xumnudeckou cBsi3u. MexaHu3MEI
10 00pa30BaHMs KOBAJICHTHOM CBS3H. bubnmnoreka HOK
Bonopoanas cBs3b. https://m.edsoo.ru/5a8072af
MexMOJIEKYIISIpHBIE B3AUMOAECHCTBUS
BaneHTHOCTb U BaJICHTHBIE
1 BO3MOXHOCTH aTOMOB. CBSI3b bubnuoreka [{OK
JJIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C HX https://m.edsoo.ru/3d2ca093
F€OMETPUYECKUM CTPOECHUEM
12 IIpencraBneHust 0 KOMIJIEKCHBIX bu6nunorexa LIOK
COEIMHEHUAX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66bl2a
BemectBa MoseKkyasipHOro 1
13 HEMOJIEKYJIIPHOTO CTpOeHUs. Turbl bubmmnoreka HOK
KPUCTAIUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILIECTB
[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
14 IIpencraBinenne 0 KOJLIOUIHBIX bubnmorexa OK
p https://m.edsoo.ru/da2c70e4
pacTBopax
HctunHbBIE paCTBOPHI: HACKHIIIEHHBIE U
but6mmorekxa [IOK
15 HEHACBIIIEHHBIE, PACTBOPUMOCTb.
https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst
16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU bubnmnorexa [JOK
pacTtBOpoOB https://m.edsoo.ru/328e653a
Pemenue 3a1a4 ¢ Mcnoyib30BaHUEM
17 MOHSTHH ""MaccoBas 10J1s but6mmorekxa [IOK

https://m.edsoo.ru/785e0ab4



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4

18 Knaccudukanus 1 HOMEHKIATypa Bu6muotexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/bf9e108d
Cucremaru3anus U 0000IICHUE 3HAHUM bubnuorexa [JOK

19
110 TeMe https://m.edsoo.ru/8d2c6a3a
KonTponbhas pabora no Temam
"Ctpoenue aroma. [leproanueckuii

20 3akoH u [lepuoauyeckas cucrema bubnnoreka [JOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/70a60aa4
Menpneneesa", "CtpoeHue BeniecTna.

Mmuoroo6pasue BemecTs"
Krnaccudukanusa XuMHUECKUX peakiui
B HEOPTaHUYECKOU U OPraHUYECKON

71 XUMUHU. 3aKOH COXPAHEHUS MACChI bubnnoreka [JOK
BELLIECTB; 3aKOH COXPaHEHUS U https://m.edsoo.ru/6335cdd2
MIPEBPAIICHHS YHEPTUHU TIPH
XUMUYECKUX PEaKIIUSIX
TennoBbie 3G HEKTh XUMUYECKUX

22 eakuii. TepMOXUMHUYECKHE bubnuorexa [IOK
P F P https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruucnenus no ypaBHeHUSIM

. bubmuoreka [IOK
23 XUMHYECKUX PEAKIU U
https://m.edsoo.ru/87b13954

TEPMOXHUMHUYECKUM YPaBHEHUSIM

CKopocTh XMMHUECKOM peakuuu, e€
24 3aBHCHMOCTH OT Pa3JIUYHBIX (PAKTOPOB.

Karanus u xatanuzaropsl
25 ['oMOreHHbIe U reTepOreHHbIE peakun
26 [Tpaktuyeckas pabora Ne 1 o Teme bubmuoteka [JOK

"BausiHue pa3nuvHbIX (GaKTOPOB Ha

https://m.edsoo.ru/1facaldl
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CKOPOCTb XUMHUYECKOM peakuun"

OO6parumbie 1 HEOOpATUMBIE PEAKITHH.

bu6nmoreka [IOK

27
XHUMHYECKOE PaBHOBECUE https://m.edsoo.ru/30952f9b
[IpakTrueckas padota Ne 2 o Teme
28 "BnustHue pa3nudHbIX GaKTOPOB HA bubmorexa [IOK
P P ) https://m.edsoo.ru/3bf34e17
MOJIOKEHNE XMMUYECKOTO PABHOBECHS
ONEKTPOIUTUYUECKAS JUCCOLIAAIIM.
29 CI/IJ‘ILHFI)JG U cia0ble DIEKTPOJIUTEI bubmorexa HOK
P ' https://m.edso0o.ru/5£766bdf
CreneHp QUCCOLUAIIIA
Honnoe npounssenenue Boasl. Cpena
30 BOJHBIX .’ECTBO oB. Bozopo HBIII)>'I bubnnorexa [IOK
A p POB. BOAOPOA https://m.edsoo.ru/3966ca89
nokazatens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MPOTEKAIOIINE B pacTBOpax bubmorexa LHOK
p m p P https://m.edsoo.ru/09d5a9bd
AIEKTPOJIUTOB
[TpakTruyeckas pabora Ne 3 o Teme
32 "XUMHUUECKHE PEAKIIUH B PACTBOPaX bubnuorexa [IOK
P & p p https://m.edsoo.ru/2e3daeb0
3JEKTPOJIUTOB
OKHCIIUTEIHLHO-BOCCTAHOBUTEILHEIE
33 eakuu. BaxxHeiile OKUCIUTEIN U bubnmorexa OK
DEAKHHH. hitps://m.eds00.ru/56226060
BOCCTaHOBUTEIU
34 MeTo/ 371eKTPOHHOTO (3J€KTOHHO- bu6muoreka [IOK
HWOHHOTO) OanaHca https://m.edsoo.ru/fb691387
35 DIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnmnorexa [JOK
BEIICCTB https://m.edsoo.ru/93fb97d2
36 Pemtenue 3amay pa3IMuHbBIX THIIOB buGnnorexa [IOK
Aadp https://m.edsoo.ru/5a859d16
37 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubnmoreka [JOK
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https://m.edsoo.ru/5afa265d

18 Cucremaru3anus U 0000IICHUE 3HAHUM bubnuorexa [JOK
1o Teme "XumMuyeckue peakiuu" https://m.edsoo.ru/c161eb85

39 KonrponsHas pabora o teme bubnuoreka [JOK
"Xumuueckue peaxuuu" https://m.edsoo.ru/a8a0a930
[TonoxxeHne HEMETAIIIOB B
[leproanueckoit cucTeMe XUMHUECKUX

bubnuoreka [{OK
40 snemenToB JI. . MengeneeBa u
https://m.edsoo.ru/8ca2dcad
O0COOCHHOCTH CTPOCHHUS UX aTOMOB.
®uU3NYECKUE CBOMCTBA HEMETAIIIIOB
AJIIOTponus HEMETaJIOB (Ha IIpuUMepe
41 KHCJIOpOJia, cepbl, hocdopa u bubmorexa HOK
poJa, Cephl, p https://m.edsoo.ru/ef92c91c
yriiepona)

42 Bonopona: nony4yenue, pusndeckue u bubmmnoreka HOK
XUMUYECKHE CBOMCTBA. ['mapubl https://m.edsoo.ru/0aa8f613
["asiorensl: HAX0XIEHUE B IPUPOJIE,

43 CHOCOOBI OTyUYEHUSs], PU3NYECKUE U brbmmorexa [TOK

YACHI, https://m.edsoo.ru/4e223795
XUMHUYECKHUE CBOWCTBA
I'anorenoBoxopoasl. Baxkueiimue
44 KHCJIOPOJICOACPIKAIINE COCTUHEHUS bubmmorexa LIOK
PO P A https://m.edsoo.ru/6b3255e6
raJIOT€HOB
JlabopaTopHble 1 IPOMBIIIIICHHBIE

45 CHIOCOOBI TOTYYEHHS TATIOTCHOB. bubnmnoreka [JOK
IIpuMeHeHue rajnoreHoB 1 ux https://m.edsoo.ru/6971aca4
COEMHEHHI
IIpakTuyeckas padora Ne 4. Pemenue

but6mmoreka [IOK
46 SKCIIEPUMEHTAJIBHBIX 33734 10 TEME

"T"anoreus!"”

https://m.edsoo.ru/8b26fecd
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Kucnopon: naboparopHeie u
MPOMBIIIUICHHBIE CIIOCOOBI MOTYUCHHS,

bubnunoreka LIOK

47
(hbU3UYECKHe U XMMHUYECKUE CBOMCTBRA. https://m.edsoo.ru/c8abc36a
O3oH. [IpuMeHeHune KUCIOpoaa U 030HA

bubnunoreka LIOK
48 OKcHabl U IEPOKCUIBI
a p a https://m.edsoo.ru/5¢8816a0
49 Pemienue 3aga4 pa3IMyHbIX TUIIOB bubmorexa OK
ad p https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0XKICHHE B IPUPOJIC,
50 CH(I))CO6LI MOJTy4YCHUS (;I/ISII)/I‘ICCKI/IG u bubmorexa [IOK
ya o https://m.edsoo.ru/46afaecl6
XUMHYECKHE CBOMCTBA
bubnunoreka LIOK
51 CepoBoaopoa, CyIbOUIbI
p A1OpOA, CyMb(HA https://m.edsoo.ru/7¢875999
Kucnopoacoaepxkaimme coeTuHECHUS
52 cepnl gco6eHHF:)CTI/I CBOMCTB CEpHOU bubmmorera [OK
ppl: p https://m.edsoo.ru/8cfa2548
KHCIIOTBI
[IpakTnueckas padora Ne 5. Pemenue

53 JKCHEPUMEHTAILHLIX 3a7a4 10 TEME bubnmorexa OK

" P . " https://m.edsoo.ru/0afb05e4
Cepa u e€ coeuHeHUs
A30T: HaxX0XJAEHUE B IPUPOJIE,

54 CIOCOOBI MOTyYeHus, Pu3ndecKne u bubnmnoreka [JOK
XHMHYECKHE CBOMCTBA. AMMHAK, https://m.edsoo.ru/badd2255
HUTPHUIBI
Kucnopoacoaepxkamme coeTuHECHUS

55 azora F())co6eHII{)OCTI/I CBOMCTB a30THOM bubmmorexa [IOK

' https://m.edsoo.ru/e2965afe
KHCJIOTBI
56 IIpumeHneHne a30Ta ¥ €ro COEIMHEHUM. bubmuotexa [JOK

A3OTHBIE Y10OpEHHS

https://m.edsoo.ru/129£5059
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docdop: HaXOKAECHUE B IPUPO/IE,
CIocoOBI MoJTydeHus, Pu3nyecKue u

bubnunoreka LIOK

57
XuMu4ecKkue cBorictBa. Dochubl u https://m.edsoo.ru/9a6b43ec
dhochun
Oxcunsl dpocdopa,

58 docho c((l)) e(bxcz ue Kkucinotel. Conu bubmmorexa [IOK

p )_:[, prratl ’ https://m.edsoo.ru/c7a2d429
(hochopHOI KUCITOTHI

59 [Tpumenenwne pocdopa u ero bubnuoreka [IOK
coenuneHuii. @ochopHbie ynoOpeHus https://m.edsoo.ru/a218070a
[IpakTuueckas pabora Ne 6. Pemenue

bubnuoreka [{OK
60 AKCIIEPUMEHTANBHBIX 3a7a4 110 TeMe
https://m.edsoo.ru/8175ac3f
"A3zot u pochop u ux coeuHEHU"
VYrnepos: HaxoXJIeHUE B IPUPOJIE,

61 aJIOTPONHbBIE MO (DUKALINY; bubmmnoreka HOK
¢du3nyeckre 1 XUMHUYECKHE CBOMCTBRA, https://m.edsoo.ru/1eb19f9e
MIPUMEHEHNE
Oxcun yriaepona(Il), okcug

62 ne oy;(l\rf)) (OJ'I)BHaﬂ KHCIJIOTa U €€ brbmmorexa [TOK
YIIEpoa &4 https://m.edsoo.ru/dba58adf
conu

63 Pemenue 3amay pa3nuvHBIX TUIIOB bubmorexa HOK

A&P https://m.eds00.ru/6029b609
KpemHunii: Hax0XaeHUE B IIPUPOJE,
64 015000651 MOJTyYEHUs (1)1/131/1r1:ec1:)1<p1e u Bubmmorexa [IOK
YHCHIT, https://m.edsoo.ru/143558ab
XUMHYECKHE CBOMCTBA
65 Oxkcun kpemausi(IV), kpemanenas bubnmnorexa [JOK
KHCJIOTA, CUJIUKATHI https://m.edsoo.ru/3170e7b1
bubnunoreka LIOK
[IpumeHeHne KpEMHHUS U €ro
66 https://m.edsoo.ru/393cdac0

coeguHeHnil. CTEKI0, €ro moJry4eHue,

https://m.edsoo.ru/5823cefb
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BUJBI CTCKJIA

67 Pertenue 3amay pa3siInyHbIX THIIOB Bubmaorexa ITOK
A& hitps://m.eds0o.ru/b6241801
68 Cucremaru3anus U 0000IICHUE 3HAHUM bubnuorexa [JOK
o teMe "Hemeraiasr" https://m.edsoo.ru/6e864db5
69 KontposnbHas paboTa mo teme bubnmnoreka HOK
"HemeTtamisr" https://m.edsoo.ru/d0484c76
70 AHanus pe3ynbTaToB KOHTPOJIbHOMN Bbu6moteka [JOK
paboThI, KOPPEKITUS OIMNOOK https://m.edsoo.ru/2b7¢9510
IlonoxeHue MeTanIoB B
[Teproanaeckoii cucTeMe XMMHYSCKHUX
71 351eMeHTOB. OCOOEHHOCTH CTPOEHUS Bubmiorexa HOK
' P https://m.eds00.ru/9839c16¢
AJIEKTPOHHBIX 000JI0YEK aTOMOB
METAILIOB
OO6mume guznueckre CBOMCTBA
72 MeTau1oB. IIpuMeHeHne MeTaIOB B Bubmiorexa IOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
7 CnnaBsl MetauioB. Kopposus bubnnorexa [JOK
METAaJIJIOB https://m.edsoo.ru/42b872¢3
74 Pemtenue 3agad pa3IudHBIX TUIIOB Bubmrorexa OK
atp https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHUUECKUIN P HAIPSKEHUI
75 MeTaJIJII)OB Oo61mue cnopco6bl H(I))n eHUS bubnmorexa LOK
' B yi https://m.edsoo.ru/94eb377a
METAIUIOB
OO6mras xapakteprucTuka MmeTayuioB [A-
76 rpynusl [leprogudyeckoit cuctemsl bu6muoreka [JOK

XUMUYECKUX IeMEeHTOB. Harpuii u
KaJIMii: oiydeHue, pusnueckue u

https://m.edsoo.ru/e12c26b3
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XHUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHUC
IIPOCTBIX BEIICCTB U UX COCI[I/IHCHI/Iﬁ

Oo6mas xapakrepuctuka Metamion ITA-
rpynusl Ileppoaudyeckoi cucTemMsl
XMMHYECKHX 3JIEMEHTOB. Maruui u

bubnunoreka LIOK

77 .
KaJIBIIUI: TIOMy4YeHune, (GU3ndecKue u https://m.edsoo.ru/7c¢3e49c0
XUMHUYECKHUE CBOKCTBA, IPUMEHEHHE
MPOCTHIX BEUIECTB U UX COCAUHEHUN

73 JKEcTKOCTh BOMBI U CITIOCOOBI €€ bubnuoreka [{OK
YCTpaHEHU https://m.edsoo.ru/c74bfac9

79 AnroMuHui: nony4yenue, Gusndeckue u bubnuoreka [IOK
XMMHYECKHUE CBOMCTBA, MPUMEHEHUE https://m.eds00.ru/0e79b266
AMdoTepHbIE CBOMCTBA OKCHIA U

20 TUAPOKCH]IA aJIFOMUHHS, bu6mmoteka IIOK
TUIPOKCOKOMIJIEKCHI aTFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE

81 Pemenne 3aia4 pa3nuyHbIX TUIIOB
ITpakTryeckas pabora Ne 7. Pemenue

82 AKCIIEpUMEHTAJIBHBIX 3a71ad 10 TEME bubmorexa LHOK
" P " https://m.edsoo.ru/27a4af43

Mertasibl TJIaBHBIX TTOATPYTII

OO1mas xapakTepucTUKa METaIOB

23 no6ouHbIX noarpymn (b-rpymm) bubmuoreka [OK
[Tepuoanueckoit CuCTEMbI XUMHUYECKHUX https://m.edso00.ru/610d7431
AJIEMEHTOB
duznueckrue 1 XMMUYECKHE CBOMCTBA

84 XpoMa U €ro COeIUHEHUN, UX bubmmorexa TOK

P : https://m.edsoo.ru/9911bef3

MIPUMEHEHNE

85 Baxwuerie coemMHEeHUs Maprasiia. but6mmoreka [IOK
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IlepmaHranar xanus, ero
OKHCJINTEIIbHBIE CBOWCTBA

https://m.edso00.ru/039d69c8

duznueckre 1 XUMUYECKHE CBOMCTBA

86 ’Kenesa u ero coenuuennii. [lonydyenue bubmmorexa LOK
s PO https://m.edsoo.ru/1b7f8741
Y IPUMEHEHHUE CIUJIaBOB Kelie3a
duznyeckre 1 XUMHYECKHE CBOIICTBA
R . bu6nmorexa [IOK
87 MeIU U €€ COeAUHEHNH, UX
https://m.edsoo.ru/2bc0f954
MIPUMEHEHHE
dusnueckue U XUMHUYECKHE CBOMCTBA
28 IIMHKA ¥ €r0 COCAUHEHUN, UX bubnunoreka LIOK
MpUMEHEHHUE. | UAPOKCOKOMILIEKCHI https://m.edsoo.ru/b1{2beal
IIUHKA
[IpakTuueckas pabora Ne 8. Pemenue
bubmmoteka IIOK
89 AKCIEPUMEHTAIIbHBIX 337a4 110 TEME
" " https://m.edsoo.ru/abe352¢ea
MerTaibl TOOOYHBIX MOATPYIII
90 Pemenue 3amay pa3sInuHBIX THIIOB bubmorexa HOK
P https://m.edsoo.ru/a8b83d83
O00011IeHNE U CUCTEMATHU3aIUsI
91 U3YYEHHOT'0 MaTepuaja 1o TeEMeE bubnmorera OK
" i " p https://m.edsoo.ru/e91fe975
Mertanibl
90 KonTponbhas pabota no teme bubmuoreka [OK
"MeTtayier" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yabTaToB KOHTPOJIBHON bubmuoreka [IOK
paboThI, KOPPEKIIUS OMHUOOK https://m.edsoo.ru/9ebff2fd
Pone xumuu B o0ecrieueHun
04 YCTOWYUBOIO pa3BUTHUS YEJIOBEYECTBA. bu6muoreka [JOK

ITonstue o HAayYHBIX MCTOHAX
HUCCiICca10BaHusA BEIICCTB

https://m.edsoo.ru/080fe 10
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HaquBIG MPUHOMUIIBI OPraHu3aluu

XUMHUYECKOIO MMPOU3BO/ICTBA. bubmmoreka [JOK
95 1
[TpombInIEHHBIE CITOCOOBI TTOTYYCHUS https://m.edsoo.ru/2e45a44f
Ba)KHEHIIINX BEIIECTB
XUMHUYECKOE 3arpsi3HEHHE
96 OKpY>Karollen Cpe/ibl U ero 1 bubmmorexa LIOK
pysaiott pedl https://m.edsoo.ru/9f11bf51
MOCTECTBUS
97 XUMUA U 300POBBE YEIOBEKA. | bubnnoreka [JOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edsoo.ru/a6552721
08 Xumusg nuiy. Posib Xxumuu B 1 bubnuorexa [JOK
o0ecrieueHny NUIIEBON 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernaeckue u napproMepHbie | bubmmoreka [JOK
cpenctBa. bertoBas xumus https://m.edsoo.ru/da42d5a9
X¥MHS B CTpOUTENBCTBE. BaskHelmue
100 CTPOUTEIbHBIC U KOHC WOHHBIC 1 bubmmorexa [IOK
p ThyKI https://m.edsoo.ru/61e69003
MaTepHuabl
XuMUs B CEIBCKOM XO035HCTBE.
101 Oprannueckue 1 MUHEPAJIbHbIE 1 bubmmorexa [TOK
P P https:/m.edsoo.ru/fd39587d
yaoOpeHust
102 CucremaTu3aius 1 0000IIeHNEe 3HAHUT ] bubnuotexa [JOK
10 TeME https://m.eds00.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME
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YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MPOLHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA
Xumus, 10 xnacce/ I'abpuensa O.C., OOmecTBO ¢ OrpaHU4YEeHHONH OTBETCTBEHHOCTHIO
«IPODA»; AkmmonepHoe obmiectBo «M3marenscTBo «IIpocBerenner

* Xumus, 11 kmace/ T'abpuensia O.C., O01mecTBo ¢ OrpaHUYEeHHON OTBETCTBEHHOCTHIO
«IPODA»; AkmmonepHoe obmiectBo «M3marenscTBo «IIpocBerenner

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
1. Anekcamuna 1U.}O. ®opmupoBaHue U OIICHKA PYHKIIMOHATHHONH TPAMOTHOCTH YUaIIXCS:
Y4ebno-meroanueckoe mocobue / M.Y0. Anekcammna, O.A. A6aynaesa, FO.I1. Kucenes; nayu.
pen. U.1O. Anekcamuna. — CI16.: KAPO, 2019. — 160 c.

2. 3a1a4m 3KCIIEPUMEHTAIBHOTO Typa BcepoccHiickoi 0IMMITHA B IIKOJILHUKOB TI0 XUMUH /
no1 obOmieit pepakueit akanemruka PAH, nmpodeccopa B.B. Jlynuna. — M.; EkatepunOypr:
NznatenserBo OO0 YHuBepcanbuas Tunorpadus «Anbda [Ipunaty», 2019. — 340 c.

3. Ho6potun J.FO. Meroauueckue pekoMeHIAIUH JJI1 YIUTEIeH, TOATOTOBIICHHBIE HA OCHOBE
aHaJn3a TUMMHYHBIX OMMOOK ydacTHUKOB EI'9-2022. Xumus. — M.: ®UIIN, 2022, 35 c.

4. [IpenoraBaHme €CTECTBEHHO-HAYYHBIX PEJMETOB B YCIOBHUAX OOHOBJICHUS COACPIKaHUS
obmrero oopazoBanusi: Merogunueckoe nmocooue / [lentun A.YO., 3arpannunas H.A., Hukumosa
E.A. u ap.; nox pen. A.1O. [lentuna. — M.: ®I'BHY «MHCcTUTYT cTpaterun pa3BuTHs
obpazoBanust PAO». 2021.— 184 c.

5. ®opmupoBaHUE U OLIEHKA (PYHKIIMOHATIBHOW IPaMOTHOCTH O0yYarOIIMXCcs: yueOHO-
MeTtoandeckoe mocodue / aBT.-cocT.: H.H. CabensunkoBa-beramsunu, E.B. Jlamuanosa. —
Crapponons: CKUPO IIK u ITPO, 2022. — 33 c.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. bubnroTeka BUIEOYPOKOB IO IIKOJIBHOU Mporpamme. Xumusi. Pexxum nocrtyma:

https://interneturok.ru.



https://interneturok.ru/

2. bubnuoreka uQpoBoro oO6pa3oBaTeNILHOr0 KOHTEHTa. XuMus. Pexum goctyna:

https://lesson.edu.ru/04/08.

3. Enunoe conepxanue oopazoBanue». Pexum nocryna: https://edsoo.ru.

4. ®I'BHY «MHCcTUTYT cTpaTeruu pa3sutus oOpasoBaHus Poccuiickoil akagemMun

obpazoBanus» Pexxum noctyna: http://skiv.instrao.ru.

5. ®I'BY «DenepanbHblii MHCTUTYT OLIEHKU KauecTBa 0Opa3oBaHus». Pexxum gocryna:
https://fioco.ru.
6. ®I'BHY «®enepanbHblii HHCTUTYT NEAaroTHYECKUX U3MepeHui». Pexxum nocryna:

www.fipi.ru.
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