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Pabouast mporpamMmmMa 1o XMMHUHU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3ysibTaTaM OCBOCHUSI
benepanbHO o0OpazoBaTenbHON MIPOTPaMMBI CpeIHero o011ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX TOJIOKeHH «CTparernn pa3BuTusli BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBanusi ywamuxcs 10-11 xmaccos.
N3yuenne mnpeaMera, peanuzyeMoe B YCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIBbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJanTaiyy uX K OBICTPO MEHSIOIMIUMCS YCJIOBHIM KU3HHU B COLIMYME, a TaKkKe IS
MPOJIOIKEHU OO0yUEHHS B OpraHu3aluiax MpodecCUOHATBHOIO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B mporpaMme 1o XMMHM Ha3HaY€HUE MOpeaMeTa «XHUMHS» MOIy4daeT
NOAPOOHYI0  WHTEPHPETAlUI0 B  COOTBETCTBUM C  OCHOBOIOJIATAIOIIMMU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepKaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETEILCTBOM TOMY SIBJSIFOTCSI CJICAYIOIIME BBIMOJHIAEMbIC MPOTPAMMON IO
XUMUHU QYHKIINH:

e HH(POPMAIIMOHHO-METOUYECKAsA, peaju3alus KOTOpoW obecreynBaeT
NOJIy4YeHUE NPEACTaBICHUS O LEeNAX, COAEpX aHuW, OOILIel cTpaTeruu
oOy4eHUs, BOCIIUTAHUS U PA3BUTHUSI 00YyYaIOIIUXCS CPEACTBAMH MTPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
Ompe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAaHHS U TOCJIEAO0BATEIbHOCTH
M3y4eHUs] y4eOHOro marepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTEPUCTHUK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIBHOM OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX ITOCTIKCHHM OOydYaroImuxcs B
paMKax WTOTOBOM arrecTtaniud B (OpPME EIMHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma aJig yriyOJI€HHOTO U3YYEHUSI XUMUU:
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e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTIEIbHBIX Npoduiei, mnpeaycMaTpuUBaeT
pacnpelneseHue M CTPYKTYpHMPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
Matepuana ¢ y4€ToM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a7a4 U3y4eHus MpeameTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUSI OCHOBHOW 00pa30BaTeIbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM NO3ULMSAM B IpPOrpaMMe IO XUMHUHU INPETyCMOTpPEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJEp)KaHMUs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpAa €ro BapHATHBHOM COCTaBJISIONIEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
mudpepeHIupoBaHHOTO OOYYEHHsSI Ha YpPOBHE CpEIHEro oO0Iiero oOpa3zoBaHUs
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLUMIUIMH B By3aX M OPraHU3aLUAX CPEIHEro MpodecCHOHATbHOTO
oOpa3zoBanus. B 93Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsi, B TOM YHUCJIE C IEPCIEKTUBOM MOCIEAYIOMIET0 MOJIYYeHUs] XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa30BaTEIBPHOM IPOTPaMMBI CpeaHEro oOmero oOpa3oBaHUS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay

PAGE \* MERGEFORMAT 62



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
OOOOMIEHHBIX  CIIOCOOOB  JESATENBHOCTH, HUMEIOMINX  MEXKAUCHUTUTMHAPHBIN,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allud COJAEpP>KaHUS 3TUX KypcOB B MPOrpaMMme IO XUMHUU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpPOBHE H3yYEHHs MpeaMera oOecredeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
MPOTEKaHUS PEAKLUH, pACCMATPUBAEMBIX C TOUKH 3PEHHS XUMHUYECKOW KUHETHUKU
U TepMoaMHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl ~ XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPIeTUYECKUX M3MEHEHUH Nnpu €€ oOpa3oBaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoi XMMHUU TPU PACCMOTPEHUU PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHUS JIJISl KJIACCOB OMpPEaeIEHHOTO Tpoduis (TIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUe OyIyT MMETh AJIEMEHThI yueOHOTO MaTepuana mo obmed xumwun. [Ipu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJIsipHAsE Teopusi (MOJEKYJsipHass Teopusi B (PU3MKE), 3aKOHBI COXpaHEHUs
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MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMsa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMus. B 3TOM cimydae mpenocTaBisieTcss  BO3MOXHOCTh s Oosee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpu 3TOoM 3HaHMS O COCTaBe M CBOMCTBAx IPEICTABUTEIIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHAYYHbIX METO/I0B [TO3HAHUS U OIbITA MPAKTUYECKOTO MPUMEHEHUS HAyYHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuyHble NOpenMeTb», «MartemaTuka u
uH(popmaTrKa» U «Pycckuil sI3bIK U TUTEPATYpPA».

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOIO €CTECTBO3HAHUSA, MPAKTHUYECKOU
JEATEIIBHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TPEACTABICHUNA: O MaTepUaJbHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHNN HOBBIX MaTEPUATIOB, HOBBIX UCTOYHUKOB YHEPTHH, B
00eCIeyeHnr palloOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl UYEIOBEKa, a TaKXKe JKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMbl 3HAHUM, JIEXKALMX B OCHOBE XHUMHUYECKOU
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: QyHIAMEHTAIbHBIX
MOHATUN, 3aKOHOB U TEOPUUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIDHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLIUN, O
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XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOT'O TTPOU3BO/ICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKHUX 3HAHUH i1 OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX €CTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMI SKOJIOTHYECKON O€30MaCHOCTH MOCIICACTBUM
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yIrIyOJIeHHe  TPEJICTaBICHHM O  HAyYHbIX  METOJAaX  ITO3HAHMS,
HEOOXOJUMBIX JJII NPUOOPETCHHUS YMEHUN OpPHUEHTHUPOBATHCS B MHUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMNA LETOCTHOM CHCTEMBI CPEIHEro oOmiero o0pa3oBaHUs NpPH HU3yYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, Kak:

BOCIUTaHUE YOEXKJAECHHOCTH B TI03HABAEMOCTU SIBJICHUW MPUPOJBI,
YBOKEHHUS K TMpOLEeCcCY TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HMCCJEIOBAHUNA B XUMHUHU, (HOPMUPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIMTAHWIO  HAa  OCHOBE  YCBOECHHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHHS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBHUIO yCHENTHON Mpo(deCCHOHAIBHON U OO0LIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0POBbI0 U TOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMHpOBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9uCiIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHUH Ha yTriyOJIeHHOM
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).
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COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaneu
yraepoja. Mexanusmbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JJOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsT oOpraHudeckux coeauHeHuit A.M. byrtinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHas. M3omepus. Buuabl u30MeEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie Y(Q(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

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

OcobeHHOCTH W KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M HX MpEeBpallCHUN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YrieBoaopoabl

Ankanbl. ['omonoruueckuil psj ankaHoB, oOmias ¢popMyina, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI AIKaHOB, SP -
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.
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XUMHUYECKHE CBOWMCTBA AaJKAHOB: PEAKIMW 3aMELICHUS, W30MEpPU3aLINH,
JNErHIpUPOBaHMS, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [Ipeacrasnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (I[MKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT alKeHOB, Sp°-
rudpuan3aiys aTOMHBIX opOuTtaneil yriepona, o- U m-cBi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
P JIBOMHOM CBA3M, MOJUMEpHU3alMu U OkucieHus. [IpaBuiio MapKOBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

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

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DJIEKTPOHHOE WM MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peaKIMu Ha TPOHHYIO CBsI3b. CIIOCOOBI MOTYyYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a U €r0 TOMOJIOTOB: PeaKlUU 3aMeIIeHUs] B O€H30JIbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslii yrojib 1 npoAyKTsl ero nepepadotrku. CrnocoObl nepepaboTku HEPTH:
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MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXKY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wWIENOUHd. B3auMoaencTBHE IUTraJIOTCHAIIKAHOB C MarHue€M M IIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
u3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJOPOAOB (PacTBOPUMOCTH), Kau€CTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriepoga ¥ BOJOpPOJa B OPraHUYECKUX BEIIECTBaxX, IOJIYYCHHE OTUJIEHA H
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB M FAJIOTE€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kamnue opranndeckue coeMHeHUsI

[Ipenenvubie ogHOATOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (Ha MpUMEpe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTalud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYECKHUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHUE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUUYECKUE CBOMCTBA: pEAKIUM 3aMENICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTaMU, KauyeCTBEHHAas peakluss Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHue o MexaHU3ME peakiuil HyKIeO(QUILHOTO 3aMEIICHMUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHUS W TMPUMEHEHHUE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO sypa. duszndeckue cBoiicTBa (PpeHosa. OCOOEHHOCTU XUMHUYECKUX
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cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHBIE PEAKIIMHA HA aJIbJIETUIBI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOAHBIE CBS3M MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooOpa3ue KapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONEeH08as KUCIOThl. CrIocoObI OTyYEHUS U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. CtpoeHue, pU3nYecKue 1 XUMUYECKHE CBOICTBA XKUPOB: THIIPOJIU3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, -
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE U MOJOYHOKUCTIOE OpoxeHue. lIpumeHeHue TIIIOKO3bI, €€
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH W 1eiutono3a. CTpoeHue MakKpOMOJIEKYJl Kpaxmajia, TJIUMKOreHa |
HeJUTroNo3bl.  PU3MYECKHEe CBOWCTBA KpaxMalla M UEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).
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OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHpPTA JUXPOMATOM Kayids (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuiom Menu(ll), xumuyeckue cBoilCTBa pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IUIIOKO3bl ¢ TuapokcuaoMm memau(ll), BzammonpeicTBue
Kpaxmaja C MOJIOM, PEIICHUE SKCIEPUMEHTAIbHBIX 3aAad 1Mo TemMaM «ChupTel U
dbenonwly, «KapOoHoBbIe KHUCIOTHI. ClI0KHBIE YPUPBD.

A30TcoAep:Kale OPraHnvecKne cCoeIuHeHus:

AMUHBI — OpraHUYecKue Mpou3BOAHBIE aMMmHuaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBUE TEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUIMH — TPEICTaBUTEIbL aMHMHOB apoMaTudeckoro psga. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKYJie aHmIHHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakuuu Ha aHUWIMH. CrnocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOoB. [lofydyeHue aHuUiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaeabHbIe TPEACTABUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3ndecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AaMHUHOKHUCIOT Kak aM(pOTEpPHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojsHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBOMCTBa OE€JIKOB: THAPOJIM3, JEHATypalusi,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCNKH, peIIeHHEe OJKCICPUMEHTAJIBHBIX 33Jlad [0 TeMaMm
«AzoTcoaepxamue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OpTraHUYECKUX COCTUHEHUI.

BricokoMoJieKyJISIpHbIE COeIUHEHNS

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,

MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AlMU, CPEIHSSI MOJIEKYIsIpHAas
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Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJidTUICHTEpePTaar). Y Trin3aius u nepepadoTka IiacTUKa.

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

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KalpOH U JIABCaH).

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

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
KaydyyKOB, PEUIEHUE JKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (DOPMYJIBI  OpPraHUYECKOrO COEIUMHEHUs Mo Macce (00BEMY)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIUM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIU CIOCOOOB
MOJYYEHHUSI, OMpPEAECICHUE AOJIM BBIXOJA MPOAYKTA PEAKIHH OT TEOPETHUYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSTUWA, TaK W TOHSTUH, MPUHATBIX B OTIEIbHBIX HpPEAMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaJIu3, CHUHTE3, Kiaccudukaius, HaOII0ICHUEe, H3MEpPEHHUE,
HKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIa,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TETEPOTPO(HBIA THUIl MUTAHUS, OpPOKEHUE,
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dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

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

11 KITACC

OBIIAA U HEOPTAHNYECKASA XUMUSA
Teopernueckne 0CHOBbI XUMUH

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccudukarus XuMUIeCKUX 3JIEMEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM  OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATENBHOCTbD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOAUYECKOrO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMHYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOHBIX BEIIECTB [0 TrpynonaM ¢ TIepuojaM. J3JHA4YEHUeE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JauHa cBs3U. 110JIsIpHOCTD, HAIPABIEHHOCTD U
HACBhIIIAEMOCTh KOBAJECHTHOW CBsA3U. KpaTHbie CBs3u. BojopoaHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

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

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

BemectBa  MOJNEKYJIApPHOTO UM HEMOJEKYJIAPHOTO  CTPOCHUSA. THIBI
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
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MAaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJSIPHAsT KOHIEHTpauus. HaceleHusie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukaiys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHATBLHEIC
Ha3BaHUS OTJIEJIbHBIX MPEACTABUTEICH HEOPTAHMYECKUX BEILIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii B HEOPraHWYECKOW W OpraHWYeCKOM
XUMHH. 3aKOH COXPAHEHHUSI MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpalllCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusX. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMoxuMUYeCcKrue ypaBHEHUS.

CKOpOoCTh XUMHUYECKON peakiiuu, €€ 3aBUCUMOCTb OT Pa3JIMUHBIX (DaKTOPOB.
['oMoreHHbIE U reTeporeHHbIe peakiuu. Katanus u kaTaau3aTopsbl.

OOpatumMbie 1 HEOOpAaTHMbIC peaKIi. XUMU4IecKoe paBHOBecre. KoHcTanTa
XAMHUYECKOTO paBHOBeCHUA. DakTOpbI, BIMSIONIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHSA: TEMIIEpATYpa, JABJICHHUE U KOHIIEHTPAIlMU BEIIECTB, YYACTBYIOIIUX B
peakumu. [Ipunun Jle [larense.

DnekTpoautuueckas gucconuanus. CuiabHble W clIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAsl, HEUTpalibHAasd,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
BaxHelme OKUCAUTENM W BOCCTAaHOBUTENU. MeETON 53JIEKTPOHHOro OajaHca.
DNEKTPOU3 pacTBOPOB U PACILIABOB BEILECTB.

DKCNEpUMEHTaIbHbICE METOJIbl M3YYCHHMSl BEIIECTB W HMX MPEBpaAICHUIA:
pa3oKEeHUEe NEepOKCUZa BOAOPOJAAa B TMPUCYTCTBUM KaTajlW3aToOpa, MOJEIH
KPUCTAUTNYECKUX PEHIETOK, TPOBEJICHUE PEAKIIUM HOHHOTO 0OMEHa, ONpe/eiieHre
Cpeabl PacTBOPOB C TMOMOIIBI0 WHIAWKATOPOB, HM3YYEHUE BIMSHUA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XWMHUYECKOW PEAKIMU M TMOJOKEHUE XUMHYECKOTO
paBHOBECHUSL.

Heoprannueckasi xummust

[Tonoxxenne HemeraiuioB B llepuonnyeckor CUCTEME  XHMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nyUecKue
CBOMCTBA HEMETAJUIOB. AJIJIOTPOIHS HEMETAIUIOB (Ha MPUMEPE KHUCIOPOAA, CEPHI,
docdopa u yriaepona).

Bonopon. Ilonydyenue, ¢gusndeckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJUlaMd ¥ HEMETAJUIAMU, BOCCTAHOBUTEIIBHBIE CBOMCTBA. | MAPUIBL.
TonauBHBIE PJIEMEHTHI.

["amorensl. Haxoxaenwe B mpupoje, CrocoObl MOMydeHus, (PU3nYecKue u
XAMHUYECKUE CBOMCTBA. | aloreHoBOAOpOIbl. BaxkHenmme KUCIOPOACOAEPIKALINE
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COeUHEeHHsI rayioreHoB. JlabopaTopHble W MPOMBIIUIEHHBIE CIOCOOBI MOTYYCHHS
rajioreHoB. [[puMeHeHne rajioreHoB U X COeTMHEHHM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoaa. @U3NUECKUe U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUBI U IEPOKCUBL.

Cepa. Haxoxpaenume B TpHUPOAC, CIIOCOOBI TONYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepbl(VI). Cepuucras u cepHas KHUCIOTBI U HX cojid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUIM.

A3zor. HaxoxneHue B mpupojie, CHOCOObl MONy4YeHUs, (U3MYECKUE U
XUMUYECKHE CBOMCTBA. AMMHMAK, HUTPUbI. OKCUIBI a30Ta. A30TUCTas U a30THAs
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KHUCIOTHI. [IpuMeHenue azora
U €r0 COeAMHEHUN. A30THBIE YJOOPEHMUS.

®ocop. Haxoxnenue B mpupoie, cnocoObl MOIydeHHs, (pu3nmueckue u
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ocdopa u ero coenunenuii. dochopHbIe
ya0OpeHus.

VYrinepon, HaxoXAeHHWE B NpUpoAE. AJIIOTPONHBIE  MOAU(DUKAIMH.
®duznyeckrue W XUMHYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, OOpPa30BaAHHBIX
yraepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrombHas kuciora u e
COJIM. AKTUBUPOBAHHBIA yroyb, ancopOuusd. DynnepeHsl, rpadeH, yriiepoaHble
HaHOTPYOKHU. [IprMeHeHne MpocThIX BEIIECTB, OOPA30BAHHBIX YIJIEPOJIOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpemuusi(1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHus 1 ero coennHeHu. CTeKI0, €ro noJIydeHue, BUIbl CTEKIIA.

[Tonoxenne MetamioB B Ileprnoandeckoil cucteMe XUMMUUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX O00JI0YEeK aToMoB MeTauioB. OOrmue
¢u3nueckue cBolcTBa MeTauioB. IIpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CnuiaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspkeHW  metawioB.  OOmMe  CrocoObl
MOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPIUs, MAPOMETAILTYPIus,
anekrpometaiutyprusi. [lonsatue o koppo3uu MetayuioB. CrocoObl 3alUThl OT
KOPPO3HH.

O6mast xapakrepuctuka MeramioB |A-rpynmnel [lepuonnueckoil cucTeMbl
XUMHUYECKUX »dyieMeHTOB. Harpuii u kammii: mnomydyenue, (Qu3MUeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHNE IPOCTHIX BEIIECTB U UX COCIUHEHU.

Oo6mast xapaktepuctuka metamioB |lIA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKUX DJEMEHTOB. MarHuii W Kalblui: TmodydeHue, (U3nyeckue u
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XMMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COCAUHEHUH.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

ATIOMUHW: TTOTydeHue, GU3NIECKue U XMMUIECKUE CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIllecTBa M €ro coeAuHeHud. AmdorepHble CBOMCTBAa OKCHUAA U
TUIPOKCU/IA ATIOMUHUS, THAPOKCOKOMITIIEKCHI aTFOMUHUSL.

OOmiasi xapakTepucThka MeTawioB moOouHbix mnoarpymnn  (b-rpymm)
[Ieproanueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMma U ero coeanHeHuil. OKCUIbl U
rugpokcuabl xpoma(ll), xpoma(lll) u xpoma(VI). XpomMaTel U JUXpOMAThI, HX
OKHUCJIUTENIbHbIE CBOMCTBA. [losyueHne u npuMeHeHue Xxpoma.

Ou3nyeckne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COCAWHCHUU.
Baxwnelimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). [lepmanranat kanusi, €ro OKUCIUTENIbHbIE CBONCTBA.

@u3nuecKue U XUMUYECKHE CBOWCTBA JKejie3a M €ro coequHeHuil. OKCupl,
ruapokcuanl u conu xeneza(ll) u xeneza(lll). [lonydyenue u npumMeHeHue xene3a
U €ro CILIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
MPUMEHEHHUE MEU U €€ COCIUHEHU.

[Muuk: momydyeHue, (U3MUECKHE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITHKa. [IpuMenenune
[IAHKAa U €TI0 COeINHECHUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpeHHe cepbl, docdopa, xKene3a, MarHus B
KHCJIOPOJAE, M3Yy4YEHHE KOJUIeKIMU «MeTaiuibl M CIUIaBbD», B3aUMOJICHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1Ie104Yeld, KaYeCTBEHHbIE PEAKIIMU Ha HEOPTaHUYECKUE aHUOHBI, KATUOH BOJOPO/Ia
M KaTUOHBI METAJJIOB, B3aMMOJECHCTBUE TUAPOKCHUIOB AIOMUHUS U LHUHKA C
pacTBOpaMM KHUCJIOT U IIEJOYeH, pelieHue IKCIEPUMEHTATBHBIX 33/lad M0 TeMaM
«l"anmorensl», «Cepa u e€ coenuHeHUs», «A30T U Gochop U UX COCAUHEHUS,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHus ¥ ’KU3Hb

Ponp xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTHUS ueioBedecTBa. [lorsTue
O Hay4YHBIX MeToJaxX TIO3HAHUS M METOJOJOTUH HAy4YHOTO HCCIICIOBAHMUS.
Hay4Hble mpuHIMIBI OpraHU3aIlid XUMHUYECKOTO TTPOu3BoIcTBA. [IpoMbliiiieHHbIS
CIIOCOOBI MOMYYEHUSI BAKHEUIITUX BENIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMbITiuIeHHbIE CITOCOOBI TOYYeHUSI METAJUIOB H
CIUIaBOB. XMMHUYECKOE 3arps3HEHHUE OKPYKAIOWIEH Cpelbl U €ro MOCIJE/ICTBUSI.
Ponps xumMuu B 00ecrieueHr I3HEPreTUUECKON O€30MTaCHOCTH.
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XuMusi H 340pOBbe uenoBeKa. JlekapctBeHHble cpencTtBa. llpaBuna
UCIIOJIB30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIULIUHBI.

XuMus TUIIYA: OCHOBHBIE KOMIIOHEHTBI, MUILEBbIE J00aBKU. Pojib xumMuu B
oOecrieyeHuu MUIIEeBOM 0€3011acCHOCTH.

KocMmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€30IacHOr0 HCIMOIb30BaHUs TMpENnaparoB OBITOBOW XUMHH B TOBCEIHEBHOM
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XuMHS B CEIbCKOM X03siicTBe. OpraHndyecKkrue U MUHEpaibHbIe YI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKLIHOHHBIE MaTepuaibl, KPaCKH, CTEKJIO, KepaMHKa.
Marepnainel 1t 2neKTpoHuKU. HaHOTEXHONMOTMN.

Pacuérnbie 3agaun.

Pacuérbl: Macchl BemiecTBa WM o0bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKUUU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB HMMEET IMpuUMecH, Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) NPOIYKTa
peaKkuyMu, €ciad OJHO M3 BEIIECTB JAaHO B BHUJIE pacTBOpa C OINPEACIEHHOU
MaccoBOM [JI0JIEW pPAacCTBOPEHHOIO BELIECTBA, MAaCCOBOM [JOJIM W MOJSPHOU
KOHLIEHTpallui BEUIECTBA B PAacTBOpE, AOJIM BbIXOAA MNPOAYKTA PEAKIUH OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TpU  W3YYEHUH OOmEed W
HEOpraHn4ecKkol XuMuM B 11 Kiacce ocyliecTBISIETCS Yepe3 UCIIONb30BAaHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHSTUHN, TPUHATHIX B OTACIIBHBIX
IpEeIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJIEHNE, HAYYHBIN (DaKT, TUIOTE3a,
TeopHsl, 3aKOH, aHAJIN3, CUHTE3, KJIacCUu(PUKalus, MePUOAUIHOCTb, HAOIIOACHHE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®duzuka: Marepusi, MUKPOMHUpP, MaKpOMHUpP, aTOM, D3JEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIeTUUECKUI YPOBEHD,
BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHHE BEIIEeCTBA, WACAJIbHBIN Tras,
bu3nYecKue BeIMYUHBI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buosnorus: kieTka, opraHusM, sKocucTema, ouocdepa, MeTaboInU3M, MaKpo-
U MUKPODJIEMEHTHI, O€JIKH, KUPBI, YTIEBOAbI, HYKIEMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILECTB U MMOTOK 3HEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIE HCKOTAeMbI€, TOTLIIMBO,

PECYPCHI.
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TexHonorus: XMMHUUYECKas INPOMBIIIJICHHOCTb, MCTAJUIYpIrusi, CTPOUTCIbLHLIC
MaTcpuaJibl, CEJIbCKOXO3SHMCTBECHHOE MMpOU3BOACTBO, NMHUIICBAs IMPOMBINIJIICHHOCTD,

(bapMaHeBTI/I‘IeCKaH IMPOMBIIIJIICHHOCTD, IMPpOU3BOJACTBO KOCMCTHYCCKHUX
npemaparoB, IIPOU3BOACTBO KOHCTPYKHOMOHHBIX MATCPHUAJIOB, OSJICKTPOHHAA
IMPOMBINIJIICHHOCTD, HaHOTCXHOJIOTHH.
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[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 XUMUNHA
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUThH IIE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

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

JIM4HOCTHBIE pE3yJIbTAaTBl OCBOCHUA TMpeaMeTa «XHUMHUSD» OTPaXKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEM,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YU€OHOU ACITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

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

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;
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UHTEpeECAa M I03HABAaTEJIbHBIX MOTHUBOB B IOJYYEHUH M TMOCIEAYIOIIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIOCOOHOCTH OLICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYIIKOB;

4) popmupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYAOBOM JAEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HHU JIIOCH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEI0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Yy4yacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOEro KJiacca, IIKOJIbI);

MHTEepeca K MPAaKTHUYECKOMY M3YYEHHIO MPOQPECCHl pa3aIuyHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BbIOOPY HWHIWBHUIYAJIbHOW TPACKTOPUU
oOpa3oBanus, Oyaymiedi mpodeccun M peanus3anuu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IIEJIECO00PAa3HOTO0 OTHOUICHHMS] K HPHUPOJIe KaK HCTOYHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMAIBHON CPEJibl;
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OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pELICHUSI BONPOCOB PAlMOHAIBHOTO MPUPOJIONIOIb30BAHUS,

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

HAJIMYKS PA3BUTOTO SKOJIOTUYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OTbITa JEATETbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpeCTaBICHUS] 00 OKpY’KalollleM MUpE KakK O €IMHCTBE MPUPOJIbl U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBUJIM3AIUN: B €€ TYMAaHHCTUYECKON HAIPABICHHOCTA W BAXXHOW pOJIA B
CO3/JaHUM HOBOM 0a3bl MaTepuadbHON KYJIBTYpbl, B PEUICHUH TI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/la U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKJIOTO WICHA
00IIIeCTBA;

€CTECTBCHHO-HAYYHOM T'pPaMOTHOCTH: TOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOANIUX B HEM U3MEHEHUHN, YMEHUS JiejaTh 000CHOBAHHBIE 3aKJIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpPECA K O3HAHUIO, UCCIIEIOBATEIBbCKON NEATEILHOCTH;

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

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasNu4HbIX chepax nmpodeccruoHaaIbHOMI
JEeSITEIbHOCTH.
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METAINIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHS TTPOTPAMMBI TI0O XMMHH Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYUMBIE i1 (QOPMHUPOBAHHMS ~ MHPOBO33PEHHUS  OOydaIOIUXCS
MEKIUCIUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTpPaKaoIIne
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEeNU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
poIiece, CUCTeMa, HayYHbIA (paKT, MIPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHs, NCCIIeIOBaHNE, HAOTIOACHNE, U3MEPEHHE, YKCIIEPUMEHT U JIPYTHE);

yHUBEpCalbHbIe Y4eOHbIEe NeWCTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATUBHBIC,

PErYJISTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (YyHKIHOHAIBHON
TPaMOTHOCTH M COITMAIbHON KOMITETEHIIUU 00y4aronXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

1) 6a30BbIe JJOrMYecKUe AeiiCTBUS:

CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyallU3UpOBaTh  MpolJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHsATh LENU JESITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIIOJIB30BaTh TP OCBOCHUM 3HAHUM MPUEMBI JIOTMYECKOTO MBILIJICHUS:
BBIJICTISITh XapAaKTEpPHbIE MPU3HAKU MOHSITUM M YCTAHABIMBATH MX B3aUMOCBS3b,
UCITIOJIb30BAaTh COOTBETCTBYIOLIUE TIOHSTHS JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJIs KJjIacCU(PUKAIIMU BEIIECTB M
XAMUYECKUX PEAKIIHI;

YCTAaHABJIMBAaTh MPUYUHHO-CJIEACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHUE PACCYXKJICHHUS (MHAYKTUBHBIC, JEIYKTHUBHBIC, IO
aHAJIOTUH), BBISIBJISATh 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUSI B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;
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IPUMEHSATH B MPOLIECCE MO3HAHUS UCIOJIb3yEMbIE B XUMUU CUMBOJIMYECKHUE
(3HAaKOBBIE) MOJIENH, IPEOOPA30BBIBATH MOJIEIIBHBIE IPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHU4yeckas ¢GopMyla, YypaBHEHHE XUMHYECKON
peakuuu — IMpU pEelIeHUH YYEOHBIX IO3HABATENBHBIX M IPAKTHUECKUX 3ajad,
IPUMEHATHh HA3BAHHBIE MOJEJIbHBIE MIPEICTABICHMSI ISl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 6a3oBbIe HCCIEA0BATEIbCKUE 1eCTBHS:

BJa/I€Th OCHOBAaMH METOJIOB HAYYHOI'O TO3HAHMS BEUIECTB U XUMHUYECKHUX
peakuuit;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BaTh IIOCTABICHHbBIE
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHI B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXJICHUM;

BJA/J€Th HAaBBIKAMHM CaMOCTOSITEJIbHOTO IUIAHUPOBAaHUS U TPOBEACHUSA
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (PopMyIHpOBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOAEIaHHON padoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENIbCKOW U MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEHIeHUs] MPaKTUYECKUX 3ajay, NPUMEHEHHUIO pPa3IudyHbIX
METO/I0B ITO3HAHMS.

3) padora ¢ ungopmanmei:

OPUEHTHPOBAThCS B PA3IMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
NOMyJsipHasi JUTEparypa XUMHUYECKOTO COJEP)KaHMs, CIPABOYHBIE MOCOOUS,
pecypcbl HTEpHeTa), aHaIu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (opM
IpeJICTaBICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTB;

(GbOopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METObI MPU TMOUCKE U
orOope wuHPOpMalMK, HEOOXOAUMOM Il BBINOJIHEHHS YYeOHBIX 3ajad
OIPEIIECIIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  IPEACTABICHUS
uHpopmaiuu (cxeMsbl, rpaduKu, TMarpaMmbl, TaOJIULIbI, PUCYHKH U JPYTHE);

UCIIONIb30BaTh HAyYHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMHUYECKOM MH(popManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, aO0peBUATYPHI, HOMEHKIIATYPY;
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HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

3aJ1aBaTh BOMPOCHI IO CYIIIECTBY 00CYK/IaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JUCKYCCHUH, BBICKA3bIBATh HieH, (OPMYIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJIBHO BBIIIOJIHEHUS PEMJIOKEHHON 3aa4H;

BBICTYIIATh C MPE3CHTAUUEN pe3yJbTaTOB I103HABATEIBHONW JESITEIBHOCTH,
IOJIYYEHHBIX CAMOCTOSATEIIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TP BBIIOJIHEHUT
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOU PabOThl MO HUCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, peaju3aluyd yueOHOTO IPOEKTa, U (OPMYIHPOBATH BHIBOABI
10 Pe3yJIbTaTaM MPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULUHN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOATENILHO IUJIAHUPOBATh W OCYIIECTBISATH CBOIO IMO3HABATEIHHYIO
NEATEeILHOCTD, OMpenelsas e¢ Ieau W 3aJadyu, KOHTPOJMPOBAaTH W TI0 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
b dEeKTUBHBIN CMOCO0 HMX pemeHus ¢ y4€TOM TOJyYeHHUs HOBBIX 3HAHUM O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJISITh CAMOKOHTPOJIb JESATEIBHOCTH HAa OCHOBE CaMOaHaIn3a H
CaMOOLICHKH.
HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3yabTaThl OCBOCHUS MPOTrpaMMBbI [0 XMMUU HA YIi1yOlnEHHOM
YpPOBHE Ha YPOBHE CpEIHEr0o OOIIEro o0pa30BaHUS BKIIOYAIOT CHEIU(PUICCKHE
JUIs yaeOHOTro npeaMeTa «XUMHUs HaydyHbIe 3HAHUS, YMEHUS U CIIOCOOBI ACMCTBUIM
10 OCBOEHUIO, MHTEPIIPETAMU U MPEoOpa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
N0 TOJYYEHHUIO HOBOTO 3HAHUS W MPUMEHEHHUIO 3HAHUW B PA3NMYHBIX YUEOHBIX
CUTYalMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsX, CBA3aHHBIX C XUMHEW. B
nporpaMme IO XHMHMHM THPEIMETHBIE PE3yJIbTaThl MPEACTABICHBI 110 TOJaM
WU3YUYCHUS.
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10 KITACC

[IpeameTHbIE pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaroT:

c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAUYEHHHM OpPraHUYeCKOM
XUMHUH B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJii B 00ECNeYeHUH YCTONYMBOTO
pPa3BUTHS YEJIOBEYECTBA B PEUIEHUH NPOOJIEM 3KOJIOTMYECKOM, SJHEPTEeTHYECKOU U
NUIIEBO O€30MMaCHOCTH, B PAa3BUTUM MEIULMHBI, CO3JaHUU HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIHH, B obecrieueHnun PalMOHAIIBHOT O
IPUPOAOIOIL30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUS W OOILIEH KYJIbTYpHI
YeJloBeKa, a TakKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAKOIINE IMOHATHS — XUMUYECKUI 3JIEMEHT, aTOM, SIAPO U JIEKTPOHHAsS
obonouka aroma, S-, P-, d-aToMHBIC OpOWTANM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHUSI aToMa, TUOpuau3alus aTOMHBIX OpOuTalield, WOH, MOJEKYJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTETIEHb OKUCIICHHS, XUMHYECKas CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA O0BEM, YIIEPOIHBIN CKeNeT, (yHKIIHMOHAIbHAs
rpynmna, pajgukai, CTpyKTypHble (Gopmynsl (pa3BEpHYThIC, COKpallEHHBIE,
CKEJIETHbIE), M30MEpHUs CTPYKTypHas M MNPOCTPAHCTBEHHas (reomMeTpuyeckas,
ONTUYECKAs), H30MEPbI, T'OMOJOTMYECKUA pANl, TOMOJIOTH, YIIEBOAOPOJBI,
KHCIIOPOJ- U a30TCOJAEpKAIlMEe OPraHUYECKUE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHO€ 3BE€HO, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(mepuognueckuit 3axkoH J[. M. MeHneneeBa, Teopus CTPOCHHS OPTraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHMsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
Y TpEBpalIEHUS DBHEPrUM TPU XUMUYECKHUX pEeaKLMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
MOHMMAHUSI TPUUYMHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBJICHUI; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKHX PEaKlil, TEPMOJUHAMUYECKHUX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYyJIax (MHAYKTUBHBIA U Me30MepHbIN 3pdexTri, opueHTanTs! | u Il pona);
(baKToJOrMYeCKUe CBEICHHMSI O CBOMCTBAaX, COCTaBe, IMOJYYEHUH U 0O€30IacHOM
WCITOJIb30BAaHUU BAXKHEWIIINX OPTraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOUN
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPHUHIMIAX  XUMHYECKOTO
MPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TepepabOTKU HePTH);

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISATH XapaKTEPHbIC MPU3HAKU TTOHSATHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIONIUE MOHSATHS MPU
OMMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKUX COEIMHEHMI;

c(hOpMHPOBAHHOCTH YMEHHUIA:
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WCITIOJIP30BAaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABIICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUIECKHX
BEIIIECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEaKIUA U PaCKpbIBaTh UX CYIIHOCTD:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKIUHd  MOCPEJCTBOM  COCTABJICHMS
AIIEKTPOHHOTO ©OanaHca JTUX pEaKIHi, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX W COKPANIEHHBIX HOHHBIX YPABHCHHI,

U3TrOTaBIMBATh MOJIENIM MOJIEKYJl OPTaHUYECKUX BEUIECTB JJIS WIUTFOCTPAIUU
WX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpPMHPOBAHHOCTh YMEHUM: YCTAHABIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OPraHUYECKUX BEIIECTB 10 HUX COCTaBYy U CTPOCHHIO K OMNpeAeIEHHOMY
KJIacCy/Tpylnme COEIWHEHWH, [daBaTh WM Ha3BaHUA IO CHUCTEMATHYECKON
HomeHkiatype (IUPAC) u npuBoAauTh TpUBHAIbHBIE Ha3BaHUS I OTIEIbHBIX
MpEICTaBUTENICH OPraHUYECKUX BEIIEeCTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIUIEPHH,
ATUJICHTJIMKOMb, (EeHOJ, (opMalibAEeTUll, aleTaableruja, aleToH, MypaBbUHAas
KHCTIOTa, YKCYCHasl KUCJIOTa, CTEapUHOBAs, OJICMHOBAs, TAJIbMUTHHOBAS KUCIIOTHI,
TJIMLWH, aJlaHuH, MajibTo3a, (PYKTO3a, aHWIMH, TUBUHUJ, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

cOPMHUPOBAHHOCTh yYMEHUS ONpPENESATh BHJ XUMHUYECKOW CBSI3U B
OpPraHUYECKUX COCAMHEHMSX (KOBaJCHTHAs W HWOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHUSI TPUMEHATH TIOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa ayis 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOCHMUS;

cOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTepH30BaThb  COCTaB, CTPOCHUE,
busznyeckne W XUMHYECKHE CBOMCTBA TUIHMYHBIX MPEICTaBUTENCH pPa3IuIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJIKAHOB, ITUKIIOAIKAHOB, AJIKCHOB, aJIKaIUEHOB,
QIKUHOB, apPOMAaTUYECKUX YTJIEBOJOPOJIOB, CHUPTOB, abJCTUIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(PUPOB, )KUPOB, HUTPOCOSAUHEHUN U
aMUHOB, AMHHOKHUCJOT, O€NKOB, yrieBOAOB (MOHO-, AM- U TOJIUCAXapHUIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYID  CBSI3b  MEXKAYy HUMH  ypaBHEHUSIMHU
COOTBETCTBYIOIIUX XHMHYECKUX PEAKIUA C WCIOJBb30BAaHUEM CTPYKTYPHBIX
dopmyur;

c(OPMHPOBAHHOCTh YMCHHS IOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPraHUYEeCKUX COCTUHEHUH OT
KPaTHOCTH ¥ THUITA KOBAJICHTHOU CBSI3U (G- U TT-CBSI31), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIAX;
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c(hOpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chipbsi (He(Th, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHE TIPOAYKTOB MepepaboTKH;

c(hOpMHUPOBAHHOCTh BIAJCHUS CUCTEMON 3HAHMM O €CTECTBEHHO-HAayYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICJIEHHOM) U YMEHUS IPUMEHSTh ATH 3HAHUS;

chOpMHPOBAHHOCTh YMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICJIUTENILHON JESTEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEMATHU3AIIMIO, BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3€d — NI U3YYCHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEaAKITUH;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSAMU W TIPEJCTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
0osee OCO3HAaHHOTO TOHMMAHHUSI CYIIHOCTH MAaTEpUaIbHOTO E€IMHCTBA MHUPA,
UCIIOJIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHWYECKONW XUMHUU JUIsi OOBSACHEHUS U
MIPOTHO3WPOBAHUS SBJICHUH, UMEIONUX €CTECTBEHHO-HAYIHYIO TIPUPOY;

cOPMHPOBAHHOCTh YMEHUH: TIPOBOJUTH PACUETHI 10 XUMHUYCCKUM
dbopMyamM U ypaBHCHHUSIM XUMHUYCCKUAX PEAKIIUN C HUCIIOIh30BaHUEM (PU3MUECKHUX
BENMYMH (Macca, O0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEI[ECTBA C KOJIMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUID XUMHUYECKON
(GbopMyJIBI BEMIECTBA MO HW3BECTHBIM MAaCCOBBIM JIOJSM XHMHYECKHX 3JIEMEHTOB,
MIPOYKTaM CTOpaHus, TUNIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpPMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATU3UPOBATH U OIEHUBATH
C TO3UIMH  DKOJOTHYECKOM  O€30MacHOCTH  MOCHIEACTBHUS  OBITOBOM U
MPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKa, CBS3aHHOM ¢ mepepaboTKoi
BEIIIECTB, MCTOIL30BaTh MOJYICHHBIC 3HAHUS JIUTS TIPUHSITHS TPAMOTHBIX PEIIeHUN
po0JIeM B CUTYaIMIX, CBSI3aHHBIX C XUMUCH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJUTH
XUMUYECKUNA DKCIEPUMEHT (TIOJIy4eHHE U HU3y4YeHHE CBOMCTB OPraHUYECKHUX
BCIIIECTB, KAYECTBEHHBIC pEaKIMHM YTJIEBOJOPOJAOB pPAa3UYHBIX KJIACCOB W
KHCIIOPOJICOICPKAINX OPTaHMYECKUX BEIIECTB, PEIICHHUE AKCIIEPUMEHTATbHBIX
3a/lady 10 PACIO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COOJIOACHUEM IPABHII
O6e3omacHOro oOparieHusi ¢ BeHeCTBAMHU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMyIMpOBaTh IIENb HWCCJICAOBAHMS, NPEACTABIATH B Pa3nu4HON (popme
pe3yibTaThl SKCTICPUMEHTA, aHAJTU3UPOBATH U OIEHUBATh MX JOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKHU I1€J1eCO00pPa3HOTO TOBEACHHS B OBITY H
TPYJOBOM NIEATEIHOCTH B IIEJIIX COXPAHEHUS CBOETO 370POBBS, OKPYXKAIOIIEH
IIPUPOJHOM CPEIIbl U JOCTUKEHUSA €€ YCTOMYMBOIO Pa3BUTHSI;
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OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHUCTBUSA HA IKUBBIE OPraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbICI nokasarens [1J1K;

aHaJTM3UPOBATh 11EJECO00PA3HOCTh MPUMEHEHHUSI OPraHUYECKUX BEIIECTB B
MPOMBIIIUIEHHOCTHU U B OBITY C TOYKHU 3pEHHUS COOTHOIIECHUS! PUCK-TI0JIb3a;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIATH II€JICHANPABICHHBIN [OUCK
XUMUYECKON MH(OPMAITUN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HAydHAs
JauTepaTypa, CpecTBa MaccoBoi uHbopMmaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHAIM3UPOBAaTh XUMHUUYECKYI0 MH(pOpMaIuio, nepepadarbiBath €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.

11 KUIIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh TMPEJCTABICHUN: O MaTepUaIbHOM €IUHCTBE MHUPA,
3aKOHOMEPHOCTAX M II03HABAEMOCTH SIBJICHUM MPUPOJBI, O MECT€ U 3HAYECHUHU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIIEYEHUU YCTONYMBOIO
pPa3BUTHS, B PEHICHUU NPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOM W MHUIIEBON
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/JaHUM HOBBIX MaTEpPHAIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEYEHUH PAI[MOHAIBHOTO MPUPOJIOIOIb30BAHUS, B
dbopMHpOBaHUM MHUPOBO33PEHHUS W OOIIEeNH KyJIbTypbl 4YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIECHHS K CBOEMY 3J0POBBIO M IPUPOJIHOMN

cpene;
BJIaJICHHUEC CUCTEMOU XUMUYECKUX  3HAHMH, KOTOpast BKJIIOYAET:
OCHOBOIIOJIArarolIfe TOHATHS — XUMHYECKHM DJJIEMEHT, aToM, SJApO aTroma,

M30TOIIBI, JJICKTPOHHAs 000JI0UKa aToMa, S-, P-, d-aTOMHbBIC OpOUTAIN, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisi aTOMHBIX OpOuTaneil, HOH,
MOJIEKYJA, BAJEHTHOCTb, JJEKTPOOTPULIATENBHOCTb, CTENEHb  OKHUCJIEHUS,
XUMUYECKasd CBA3b (KOBAJIECHTHAs, MOHHAs, METaJuIMYecKas, BOJOPOIHAs),
KpUCTAJUIMYECKasT PEIIETKA, XUMHUYECKas peakuus, pacTBOpP, SJIEKTPOJIMTHI,
HEDJIEKTPOJIMUTHI, DJIEKTPOJUTUYECKAass JUCCOLMALNS, CTENEHb JIHCCOLMAIUHY,
BOJOPOJHBIA TOKa3aTellb, OKHUCIHUTENb, BOCCTAHOBUTENb, TEIIOBOU 3dPexT
XUMHUYECKON peaKkuuu, CKOPOCTh XUMUUECKON PEAKLINH, XUMUYECKOE PABHOBECHE;
TEOPUH M 3aKOHBI (TEOPHS JJIEKTPOIMTHUYECKOW IUCCOLUMALUU, NEPUOINYECKUN
3akoH /(.. Menneneea, 3aKkOH COXpaHEHUSI MACChl BELIECTB, 3AKOH COXPAHEHUS U
MIPEBPAILECHUS] SHEPTUU NPU XMMHUYECKUX PEAKLHUAX, 3aKOH IMOCTOSHCTBA COCTAaBa
BEILECTB, 3aKOH JEUCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUH SI3bIK
XUMHUHM, MHPOBO33PEHUECKHE 3HAHMS, JIEKAIMME B OCHOBE ITOHUMAaHUsA
OPUYMHHOCTY M CUCTEMHOCTH  XUMHUYECKHX  SIBJICHUH;  COBPEMEHHbBIC
IIPEACTABICHNUS] O CTPOEHUU BEIIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HAaIMOJIEKYJISIPHOM YPOBHSIX; TMPEACTAaBICHUS O MEXaHW3Max XHMHYECKHUX

PAGE \* MERGEFORMAT 62



peakuuii, TEpPMOAMHAMMYECKMX W  KHUHETHYECKHMX 3aKOHOMEPHOCTIX  HX
IIPOTEKAHMS, 0 XUMHUYECKOM DPAaBHOBECHM, PAaCTBOPAX M IUCIIEPCHBIX CUCTEMAX;
(dakToNOTUYECKUE CBEACHHS O CBOICTBaX, COCTaBe, MOJyUYEHHWH U OE30MacHOM
UCIIOJIb30BaHUU BAXKHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY U IPAKTHUYECKON
NESATEIbBHOCTH ~ 4YeJIOBEKa, OOIMMX  HAay4yHbIX  NPHUHLMIAX  XUMHUYECKOIO
IIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC MPU3HAKK TOHATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOIIME IOHITUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

C()OPMUPOBAHHOCTh YMEHMsSI HCIIOJIb30BATh XMMHMUYECKYK) CHMBOJIUKY IS
coctaBieHuss GOpMysT BEHIECTB M  YpPaBHEHUH  XHMHUYECKUX  PEaKIIHUH,
cucremarnyeckyro HomeHknarypy (IJUPAC) u TpuBnansHbie Ha3BaHUS OTACIBHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAIECHTHOCTh U CTETIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSIX, BUJ XMMHUYECKOW CBSI3U (KOBAJICHTHAs,
WOHHAs, METaJuInYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW PpEETKU
KOHKPETHOTO BEILIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUINA KPUCTAIUIMUECKON pemETKH, OOMEHHBIM U
JIOHOPHO-aKIENTOPHBINA MEXaHU3MbI 00pa30BaHUs KOBAJIEHTHOM CBA3H;

cOPMHPOBAHHOCTh  yYMEHUH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUH 110 PA3INYHBIM MPU3HAKaM (YUCITY
U COCTaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTETIEHEH OKMCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYacTHIO Karaiau3aTopa u
JPYTHUE); CAaMOCTOSITENIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUHM I Kilaccupukauuu
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIIUii;

c(OpMUPOBAHHOCTh YMEHHUSI PACKPbIBATh CMBICI MEPUOJUUECKOTO 3akoHa /.
. MenneneeBa 1 IEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOILYIO, 00BSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX DJJIEMEHTOB IEPBOrO—YETBEPTOrO MEPHOIOB
Ileppnognueckorn  cucrembl  J[.MI.  MenneneeBa,  HMCHOJNB3ys  INOHATHSA
«IHEPTreTHYCCKHE YPOBHM», «IHEPTETHUSCKHE MOAYPOBHW», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE JHEPreTUUYECKHUE COCTOSHHUSA aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgam U rpynnaMm Ilepuonmueckou cucremsr J[. U
MeHnneneeBa, BaJleHTHbIE BO3MOXKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JIEKTPOHHBIX 000JI0YEK;
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chOPMHPOBAHHOCTh YMCHHI: XapaKTEpH30BaTh (OMUCHIBATH)  OOIIHE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE TE€HETUYECKOW CBSI3M MEXKY HEOPTaHWYECKMMH BEIIECTBAMU C
MTOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHYECKUX PEAKIIMIA;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTEIHHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJICKTPOHHOTO OajaHca
ITUX PEAKIUN; PEaKIuii MOHHOTO OOMEHa MyTEM COCTABJICHHS WX IOJHBIX U
COKPAIlEHHBIX  MOHHBIX  YPAaBHEHWM;  PEAKIMWA  THUAPOJIN3A;  PEaKUHUN
KOMILJIEKCO0Opa3oBaHus (Ha MpUMeEpe TUIPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHUS );

cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4€TOM HX DHEPreTHUYECKUX XapaKTEPUCTHUK, XAPaAKTEP
M3MEHEHUSI CKOPOCTHM XHMHUYECKOM pEakIUud B 3aBUCHUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHeIHUX Bo3aeicTBui (mpuniun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XUMHUECKUE pEaKIUH,
JIeKAIUE B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOW KHCIIOTHI, aMMHAaKa,
oOlllMe HayyHble MPUHLIMUIBI XUMHUYECKUX MPOU3BOJICTB; 11€7€CO000pa3HOCTh
MPUMEHEHUS HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pE€HUsL COOTHOLLIEHUSI PUCK-TIOJIb3a;

c(hOpMUPOBAHHOCTh BIIQJICHUSI CHUCTEMOM 3HAHWU O METOJaXx HAyYHOIO
MO3HAHUSL SBJICHUU MpUpPOABl — HAONIOACHUE, HW3MEpPEHHe, MOJICTUPOBaHUE,
HKCIIEPUMEHT (pPeaIbHbI U MBICJICHHBIN ), UCIIOIH3YEMbIX B €CTECTBEHHBIX HAyKaX,
YMEHHUSI IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTATILHOM HCCIIEIOBAHUU BEIIECTB
U s OOBSICHEHWS XHUMHYECKUX SBJICHUN, HMEIOIIMX MECTO B MPHUPOJIE,
MPAKTUYECKOMN JEATEIbHOCTH YEJIOBEKA U B MIOBCEHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
00Jee 0CO3HAHHOTO MMOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJIsl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLEHTPALUs;
Macchl BEIIECTBA WJIM 00BEMA rasza Mo M3BECTHOMY KOJIMUECTBY BEIIECTBA, MAcce
Wi 00bEMY OHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro 3¢ dexTa
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKa3aTesisli pacTBOPOB KHUCIOT M IIEIOYeH ¢
M3BECTHOM CTEIMEHbIO JUCCOIMAIlMU;, Macchl (00bEéMa, KOJMYECTBa BEIIECTBA)
MPOAYKTA PEAKIIMH, €CIU OJHO M3 MCXOJHBIX BEHIECTB JaHO B BHUJE PacTBOpa C
onpeeIéHHOM MAacCOBOM JIOJICH pacTBOPEHHOTO BEIISCTBA MUIM JAHO B M30BITKE
(uMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa pEaKInH,; OOBEMHBIX OTHOIICHHUM
rasos;
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c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIFHO IJIAHUPOBATh M MPOBOIUTH
XUMHYECKU  JKCIEepUMEHT  (TpOBEJCHHE  peakuuid  HMOHHOrO  oOMeHa,
NOATBEPKIECHUE KAUYECTBEHHOTO COCTaBa HEOPTraHWYECKUX BEIIECTB, ONPEIEICHUE
Cpelbl pacTBOPOB BEIIECTB C IIOMOIIBIO WHAMKATOPOB, W3YyYECHHE BIIHSHMUSI
pa3nMuUHbIX  (PAKTOPOB HA  CKOPOCTh XUMHYECKOM  pEaKUuH, peLIeHHE
DKCIIEPUMEHTAJbHBIX 3a7a4 1o Ttemam «Mertamwme» u «Hemeramne») ¢
cOOJII0IeHNEM TpaBUJl 0€30MacHOro0 OOpallleHHs C BEIIECTBAMU U J1a00paTOpPHBIM
o0opynoBaHueM, (QOpMYyIUpOBaTh LE€Nb HCCIEAOBAaHUS, INPEIACTaBIATh B
pas3nu4HOil (opMe pe3ysbTaThl SKCIIEPUMEHTA, AHAJIU3UPOBATH U OLCHUBATh UX
JIOCTOBEPHOCT;

c(hOpPMHUPOBAHHOCTh YMEHUI: COOJIOIaTh MTPaBUIa TIOJIb30BAHUS XUMHUYIECKOM
nocyol W JabopaTOpHBIM O0OpyJAOBaHMEM, OOpalleHUs C BeEIIECTBaMH B
COOTBETCTBUM C HMHCTPYKLMSMH IO BBIIOJHEHHUIO JAOOPATOPHBIX XMUMHYECKUX
OTBITOB, HKOJIOTMYECKU LEIeCO00pPa3HOro MOBEACHUS B OBITY M TPYIOBOM
JEATEIbHOCTH B LEJSIX COXPAHEHUs CBOETO 3[0POBbs, OKPYXKAIOIIEH TPUPOIHOU
Cpelbl M JOCTHXKEHHS €€ YCTOWYMBOIO PAa3BUTHs, OCO3HABAThb OMNACHOCTH
TOKCUYECKOTO JEHCTBUSA HA UBBIE OPTaHU3MBbI ONpPEACIIEHHBIX HEOPraHUYECKHX
BEILECTB, NOHUMas cMbIci rokaszaress [IJIK;

C()OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LIE€JEHANPABICHHBIA IOUCK
XUMHUYECKON MH(OpMAIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBor MHpopManuu, IHTEepHET U apyrue), KpUTUYECKU
aHaJIM3UPOBaTh XMUMUYECKYI0 MH(pOpMalLlKIO, IepepadaTbiBaTh €€ U HUCIOJIb30BATh
B COOTBETCTBUU Cc MOCTaBJIICHHOM y4eOHOM 3a71auei.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosau4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
KonTpoabubie | IlpakTuueckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. TeopeTruueckue 0CHOBBI OPraHUYECKOH XUMUH
[Ipenmet opranunyeckoit xumuu. Teopus bubnuorexa [IOK
1.1 CTPOCHHUSI OPTaHMYECKUX COSAMHEHUIN 8 https://m.edsoo.ru/7f41837
A. M. bytneposa. c
Htoro no paznemny 8
Pa3nes 2. Yriesogopoasbl
[IpenenbHbIE YIIEBOAOPOIBI — aJIKAHBI bubmmorexa [IOK
2.1 P - P ’ 5 https://m.eds00.ru/7f41837
[UKIIOATTKAHBI. c
HenpenenpHbIe yriIeBOIOPOIBI: AIKCHBI bubmorexa [JOK
2.2 P yr POARL: ’ 14 1 https://m.edsoo.ru/7f41837
QJKa/UEHBbI, aJIKUHBI. c
bu6nuorexa [IOK
2.3 ApomaTH4ecKue yriaeBogopoabl (apeHsbl). 8 https://m.edso0o.ru/7f41837
c
[TpupoHBIE HCTOYHHUKH YTICBOJIOPOIOB U bubmorexa [JOK
24 pup 4 P 4 https://m.edsoo.ru/7f41837
uX rnepepadoTka. c
bubanoreka IJOK
2.5 r . 4 1
ATOTCHTPONIBOIILIE YTICBOAOPOAOD https://m.edsoo.ru/7f41837
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c
Wroro no pazueny 35
Paznen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust
but6mmoreka [IOK
3.1 Cruptel. DeHol. 11 1 https://m.edso00.ru/7f41837
c
KapOoHunbpHbIC COCTMHEHUS: aTbACTUIBI U bubmmoreka [JOK
3.2 keToHbl. KapOoHoBbIe KUCTOTHI. CI0KHBIE 21 1 https://m.edsoo.ru/7f41837
a¢upsL. XKupsl. c
bubnuorexa [IOK
3.3 YTIeBOIBbI. 9 1 https://m.edso0.ru/7f41837
c
Htoro no paznemny 41
Pa3nen 4. AzoTcoaepikaiye opranudeckue coelMHeHus1
bu6nuorexa [IOK
4.1 AMUHBL. AMHUHOKHCITOTHI. benku. 12 1 2 https://m.edso0.ru/7f41837
c
Hroro no paszneny 12
Pa3pnen S. BeicokomoJieKy/IsipHbIe COCAUHEHUS
bu6nuorexa [IOK
5.1 BbICOKOMONEKYIISIpHBIE COETMHEHMS. 6 1 https://m.edsoo.ru/7f41837
c
Htoro mo pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 6
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11 KITACC

Kosun4vecTBo 4acoB DJIeKTPOHHBbIE
HaunmeHnoBanue pa3jiejioB H TeM nudposBbie
Ne /i P Kontpoannbie | Ipakruuyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTuueckue 0CHOBBI XUMHHU
Ctpoenue atoma. [lepuoguyeckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XUMHYECKUX 9
sneMeHToB [l. 1. Menaeneera.
12 Crpoenue BemiecTBa. MHOrooOpasue 11 1
BEIIECTB.
1.3 XUMHUYECKUE PEaKIiH. 19 1 3
Htoro no pazneny 39
Pa3nen 2. Heoprannueckasi Xumust
2.1 Hemeraimiel. 31 1
2.2 MerTaisl. 23 1
Hroro no paszneny 54
Pa3znen 3. XumMus M :KHU3Hb
31 MeTtoabl NO3HAHUSA B XUMHHU. XUMUS U 9
' SKU3Hb.
Hroro no pazneny 9
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8
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HOYPOYHOE IINTAHUPOBAHUE

10 KJTIACC
KosunyecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka KonTposabubie | IlpakTuueckun
n/n Bcero u3ydyeHusi | odpa3oBaTesibHbIE
padoThI e padoThbl
pecypchl
[Ipenmer u 3HaUEHUE OPraHUYECKON
XUMUH, TIPEJICTABIICHUE O bubmorexa LOK
1. ’ 1 https://m.edsoo.ru/7f41837
MHOT000pa3uH OPraHnIeCKUX c
COETUHEHUH. B
DNEeKTPOHHOE CTPOCHUE aTOMa
yriiepojia (OCHOBHOE U BO30YXIEHHOE bubmorexa LOK
2. 1 https://m.edsoo.ru/7f41837
coctosinusl ). BajieHTHBIE BOBMOXKHOCTH c
aToMma yriiepoza. B
XuMu4ueckasi CBA3b B OpraHUUECKHUX
bu6mmoreka [JOK
COCAMHCHHIX. MEXaHU3MBbI
3. . 1 https://m.edsoo.ru/7f41837
00pa3oBaHMs KOBAJEHTHOM CBSI3H, c
CHIOCOOBI pa3pbiBa CBSI3EH. -
bu6mmorexa [IOK
Teopus cTpoeHUs] OpraHUYECKUX
4, . 1 https://m.edsoo.ru/7f41837
coequHenuilt A. M. byrneposa. c
Buner nzomepun: ¢ TypHas,
P TPYIIYP bubmuorexa [JOK
MPOCTPAHCTBEHHAsI. DJIEKTPOHHbIE
5. 1 https://m.edso00.ru/7f41837
3¢ eKTH B MOJIEKyIaX OPTaHHYECKUX c
COCIMHEHHH. -
6 [IpencraBienue o ki1accuPUKAUN U 1 bub6nuorexa [IOK
' CHUCTeMaTU4ecKasi HOMEHKJIaTypa https://m.edsoo.ru/7f41837
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(IUPAC) oprannyeckux BEIIECTB

¢

Kiaccudukamnms peakiuii B

bubmuoreka [JOK

7. N https://m.edsoo.ru/7f41837
OpPraHUYEeCKOl XUMUHU. c
Cucremaru3zanus u o0o0meHne
3HaHuit no reme «lIpeamer bubnunoreka HOK
8. opranudeckoit xumuu. Teopust https://m.edsoo.ru/7f41837
CTPOEHHUSI OPTaHUYECKUX COCAMHEHUN c
A. M. bytnepoBay.
AJKaHBI: TOMOJIOTUYECKHH psJl, o01as
(bopmya, HOMEHKIATypa U H30Mepusi bubmorexa HOK
9. e, Y ’ https://m.edsoo.ru/7f41837
ANEKTPOHHOE U MPOCTPAHCTBEHHOE c
CTPOCHHE MOJIEKYII. -
. bu6mmoreka [IOK
Ou3nyeckue U XMMHUIECKHE CBONCTBA
10. https://m.edsoo0.ru/7f41837
AJIKaHOB.
c
Haxosxienne ankaHoB B MpUpoOJIE. bubnnoreka [JOK
11. CriocoObl MosTydyeHus: ¥ IpUMEHEHUe https://m.edsoo.ru/7f41837
AJIKaHOB. c
[uxnoankansl: obmas Gopmyna,
HOMEHKJIaTypa U U30Mepus, bubnuoreka [IOK
12. 0COOEHHOCTH CTPOCHHUS U XUMHUYECKUX https://m.edsoo.ru/7f41837
CBOMCTB, CITOCOOBI TOJTYUECHHS 1 c
MIpUMEHEHUE.
Pemenue pacu€THpIx 3a1a4 Ha
N bu6mmoreka [JOK
orpesieNieHue MOJIEKYIpHOU
13. https://m.edsoo.ru/7f41837

(hopMyITBI OPraHMYECKOTO BEIIECTBA
110 MacCCOBBIM JIOJISIM aTOMOB

c
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9JIEMEHTOB, BXOJAIIMX B €r0 COCTAB.
CucreMmaruzanys 1 00001enue
3HaHuii o teme «lIpenenbHbie
YTJIEBOJIOPOIbI — AJIKAHBI,
LIUKJIOAJIKAHBI.

AJIKEHBI: TOMOJIOTUYECKHH psJl, o01Ias
dhopmyna, HOMEHKIATypa,

bubmuorexa [JOK

14. DJIEKTPOHHOE U IIPOCTPAHCTBEHHOE https://m.edso0.ru/7f41837
cTpoeHue Mosiekya. CTpyKTypHas U c
[IUC-TPAHC-U30MEPHUS AITKEHOB.
. bubmuorexa [JOK
dusnuecKue U XUMUIECKHUE CBONCTBA
15. https://m.edso0.ru/7f41837
ankeHoB. [IpaBuino MapkoBHUKOBA. c
CriocoOpl 1osTyuyeHus: U IpUMEHEHUe bubmorexa [JOK
16. i https://m.edsoo.ru/7f41837
AJIKEHOB.
c
ITpakTruyeckas padora Ne 1 o teme bubnnorexka [JOK
17. "IlorydeHne aTUIIEHA U U3YyYEHHE €r0 https://m.edsoo0.ru/7f41837
CBOMCTB". c
Pemenue pacuéTHpIX 3a7a4 Ha bubnuoreka [IOK
18. OIIpEAEIIEHUE MOJIEKYIIIPHON https://m.edsoo0.ru/7f41837
(bopMyIIbI OPraHMYECKOro BEIIEeCTBA. c
AJKaJIUeHbI: COMPSIKEHHBIE, bu6mmoreka [JOK
19. W30JIMPOBAHHBIE, KYMYJIUPOBAaHHbIE. https://m.edsoo.ru/7f41837
OCco0EeHHOCTH PTIEKTPOHHOTO CTPOCHUS c
XUMHUYECKUE CBOMCTBA CONPSKEHHBIX bubmorexa [JOK
20. https://m.edso0.ru/7f41837

JIUEHOB.

c
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Crioco0pl 1oJTy4eHus: ¥ IPUMEHEHUE

bu6mmoreka [IOK

21. https://m.edso00.ru/7f41837
aJIKaJUCHOB. c
AJIKMHBI: TOMOJIOTHYECKUH Psiji,
obmas popmysia, HOMEHKIIATYypa, bubnmoreka [JOK
22. DJIEKTPOHHOE U IIPOCTPAHCTBEHHOE https://m.edso0.ru/7f41837
CTPOCHHUE MOJICKYJI, (PU3UUCCKHE c
CBOICTBA.
bubmuoreka [JOK
23. XUMHUUYECKHE CBOMCTBA aIKUHOB https://m.edso00.ru/7f41837
C
KauecTBeHHbIe peakliy Ha TPOMHYIO bubnmorexa LOK
24. https://m.edso00.ru/7f41837
CBSI3b.
C
bu6mmoreka [IOK
CriocoOsl MoTyueHus: U IpUMEHEHUe
25. https://m.edso0.ru/7f41837
AJIKWHOB.
C
Pemenue 3amau: pacu€rsl 110 bubmmorexa LHOK
26. P . https://m.edso0o0.ru/7f41837
YPaBHEHUIO XUMHUYECKOW PEAKILIUH. c
Cucremaruzamus 1 00001IeHne
. bu6nmoreka [JOK
3HaHu# o TeMe «Hemnpenenbubie
27. https://m.edso0.ru/7f41837
YTJIEBOJIOPOIBI: AJIKEHBI, ATKATUEHBI, c
AJIKUHEL. c
ApeHBI: TOMOJIOTHYECKUH Psifl, 00TIast
¢dbopMyIa, HOMEHKJIATypa. bubmuorexa [IOK
28. DNEeKTPOHHOE W MPOCTPAHCTBEHHOE https://m.edso00.ru/7f41837

CTPOEHHE MOJICKYJI OeH3071a 1
TOJIyoJa, UX (U3NYECKUE CBOWCTBA.

c
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XUMHUYECKUE CBOMCTBA aPEHOB:

bu6mmoreka [IOK

29. https://m.edsoo0.ru/7f41837
peaKIy 3aMeIeHusl. c
XUMHUYECKHE CBONCTBA aPEHOB: bubnnoreka HOK
30. peakuy NPUCOEIUHEHNS, OKUCIICHUE https://m.edsoo.ru/7f41837
rOMOJIOTOB O€H30171a. c
. bubmuoreka [JOK
Oco0eHHOCTH XUMHYECKUX CBOWCTB
31. https://m.edsoo.ru/7f41837
CTHpOJIA.
c
Pemenue pacu€THbIX 33124 HA bubnnoreka [JOK
32. OTIpeIeTICHUE MOJICKYIIIPHOU https://m.edsoo.ru/7f41837
(OpMyIIBI OPraHUIECKOTO BEIECTRA. c
CriocoOsl MoTyueHus: U IPUMEHEHUE bubmorexa [JOK
33. i P https://m.edsoo0.ru/7f41837
apeHoB.
c
['enernueckas cBsA3b MEKIY bubnuorexa [JOK
34. Pa3IMYHBIMH KJ1accaMu https://m.edsoo.ru/7f41837
YIIIEBOJOPOIOB. c
Pacu€thl Mo ypaBHEHUSIM XUMHUYECKUX
peakuuii. Cuctemarusanus u bubnuoreka [IOK
35. 00001IeHNe 3HAHUH 110 TeMe https://m.edsoo.ru/7f41837
«ApOMaTUYECKHUE YTIIEBOAOPOIbI c
(apeHBI)».
ST ——— bu6mmoreka [IOK
36. PP ) https://m.edsoo.ru/7f41837
[TonmyTHbIC HEDTAHBIE Ta3bI. c
37 KameHHBII1 yrosib 1 NpOIyKThI €r0 bub6nuorexa [IOK

nepepaboTKH.

https://m.edsoo.ru/7f41837
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c

Hedts 1 ciocoOsI €€ nepepaboTKy.

bubmuoreka [JOK

38. [IpumeneHue mpoayKTOB MepepadoTKu https://m.edso0.ru/7f41837
Hedrtw. c
['enernueckas CBsA3b MEXKIY bubmuoreka [JOK
39. pa3IMYHBIMU KJlacCaMu https://m.edso0.ru/7f41837
YIIIEBOJIOPOIOB. ¢
l"anorenonpousBoaHbIE
JIEBOJIOPOIOB: JIEKTPOHHOE bubmorexa [TOK
40. t ' https://m.edsoo.ru/7f41837
CTPOCHHUE; PEAKIINH 3aMeIICHUS c
rajoreHa. B
JeiicTBue menouei Ha
raJIOTeHIIPOU3BOIHBIC bubmorexa [TOK
4]. . ] https://m.edsoo.ru/7f41837
B3anMopeiicTBre qUTrasoreHaIKaHOB C c
MarHueM 1 IIMHKOM. -
bu6nmoreka [JOK
Cucrematusanusa 1 0000IIeHE
42. . " " https://m.edsoo.ru/7f41837
3HAHUU TI0 pa3feiny "YTIeBoI0PO/IbL. c
bu6mmorexa [IOK
KonTponbHas pabota mo Teme
43. https://m.edsoo.ru/7f41837
«YTIIEBOIOPOABDY. c
[IpenenpHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTUYECKHH psiJl, oO1as
dbopMyIa, CTpOeHHE MOJIEKYT bubmorexa [JOK
44, My, C1p i https://m.edsoo.ru/7f41837
MU30MepHsl, HOMEHKIIATYpa, c
knaccupukanus, pusnueckue -
CBOICTBA.
45. XUMHUYECKUE CBOMCTBA MPEAEIbHbBIX bu6mmoreka [JOK
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OJIHOATOMHBIX CITUPTOB.

https://m.edsoo.ru/7f41837
c

CriocoOsl MoTydeHus: U IpUMEHEHUE

bubmuorexa [JOK

46. https://m.edsoo.ru/7f41837
OJIHOATOMHBIX CIHPTOB. c
[IpocTeie 3¢uphl: HOMEHKIATYpA U bubnnoreka [HOK
47. M30MepHsi, 0COOCHHOCTH (PU3UIECKUX https://m.edsoo.ru/7f41837
Y XMMHYECKHX CBOMCTB. c
MHoOroaroMHbI€ CIIUPTHI: bubnnoreka [JOK
48. STUJICHIJIMKOJIb U TJUMLEPUH, UX https://m.edsoo.ru/7f41837
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA. c
CriocoOsl MoTyueHus: U IPUMEHEHUE bubmorexa HOK
49. i P https://m.edso0.ru/7f41837
MHOTOaTOMHBIX CIIUPTOB. c
DeHoJI: CTPOCHUE MOJIEKYIIbL, bubnuorexa [JOK
50. (hu3MYecKue CBOMCTRA. https://m.edsoo.ru/7f41837
TokcuuHocTh (peHomna. c
bu6nmoreka [JOK
5l. XuMHuuecKue cBoicTBa (heHoma. https://m.edsoo.ru/7f41837
c
CriocoObl ToTy4eHus1 ¥ TPUMEHEHNE bubmorexa [JOK
52. i P https://m.edsoo.ru/7f41837
(dbenomna. c
ITpakTruyeckas pabora Ne 2. Pemenue bubnnorexka [JOK
53. JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME https://m.edsoo.ru/7f41837
«CrupThl ¥ HEHONIBI. c
54 Cucremaru3zanus u 00001IeHIE bubmuotexa [JOK

3HaHUU 110 TeMe «CrupTel. PEHOI.

https://m.edsoo.ru/7f41837
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c

Anbaeruibl U KETOHBI: 3JIEKTPOHHOE
CTpOCHHE KapOOHUIILHOU TPYTIIIbI;

bubmuoreka [JOK

55. https://m.edsoo.ru/7f41837
TOMOJIOTHYECKHUE PSIBI, 00IIIast c
¢bopmyna, n3o0MepHs 1 HOMEHKIIATypa. -
AJbJICTH/IBI U KETOHBI: (U3NUICCKUE bubmorera [JOK

56. N ' https://m.edso00.ru/7f41837
CBOWCTBA; PEAKIMH MTPUCOCTUHECHHUS. c

bubmuorexa [JOK

Peakiuu okucIieHHs M KaYeCTBCHHBIC

S7. https://m.edsoo.ru/7f41837
peaKIyu abJIETUI0B U KETOHOB. c
CriocoObl MoJTy4eHus allbJIETUI0B U bubmorexa [JOK

58. https://m.edsoo0.ru/7f41837
KETOHOB.

C

OIHOOCHOBHBIE TIPEIETbHBIE bubnunoreka [JOK

59. KapOOHOBBIE KMCIIOTHI, 0COOEHHOCTH https://m.edsoo.ru/7f41837
CTPOCHUS UX MOJICKYIL c
N3omepust 1 HOMEHKIIaTypa bubnmnoreka [JOK

60. KapOOHOBBIX KUCJIOT, UX (PU3NYECKUE https://m.edsoo.ru/7f41837
CBOJCTBA. ¢
XUMHUECKUE CBOMCTBA TPEACTbHBIX bubmorexa [JOK

61. https://m.edsoo0.ru/7f41837
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT. c
Oco0eHHOCTH CBOMCTB MypaBbHUHOMN

62. KHCIOThl. MHOTOOOpa3ue kKapOOHOBBIX
KHCIIOT.

63 Oco0eHHOCTH CBOMCTB: HEMIPEAESTBHBIX bubnmnoreka [JOK

1 apOMaTUUCCKHX Kap6OHOBI)IX,

https://m.edsoo.ru/7f41837
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JTUKapOOHOBBIX, THIPOKCHKAPOOHOBBIX c
kuciot. [IpencrtaBuTeNy BRICIIUX
KapOOHOBBIX KHCJIOT.
bubmuoreka [JOK

Ilonsrtue o IIPpOU3BOJHBIX Kap6OHOBBIX

64. https://m.edsoo.ru/7f41837
KHCIIOT.
c
bubmuoreka [JOK
CriocoObl TTOTy4eHUsT U IPUMEHEHNE
65. https://m.edso0.ru/7f41837
KapOOHOBBIX KHCJIOT. c
CrnoxHbie 3(DUPBI: TOMOJIOTHYECKUN bubnnoreka [JOK
66. psiz, obmas popmyIa, u3oMepus u https://m.edsoo.ru/7f41837
HOMEHKJIaTypa. c
. bu6mmorexa [IOK
dusnyeckre 1 XMMUYECKHE CBOMCTBA
67. https://m.edsoo.ru/7f41837
3(hupoB. c
Pemenue pacu€tHeix 3a1a4: mo
. bu6mmoreka [JOK
YPaBHCHHIO XUMUYICCKOM PEaKIuy, Ha
68. . https://m.edsoo.ru/7f41837
OTIpeieNICHUE MOJICKYIIPHON c
(hopMyITBI OPraHMYECKOTO BEIIECTBA. -
[IpaxTuueckas padora Ne 3. Pemenue
bu6mmoreka [JOK
IKCIIEPUMEHTAIBHBIX 33724 110 TeMe
69. https://m.edsoo.ru/7f41837
«Kap6onoBbie KucnoThl. ClI0KHBIE c
3upb. -
XKupsl: ctpoenue, pusndeckue u bubmmorexa [TOK
70. pbl: CTp 2 https://m.edsoo0.ru/7f41837
XUMHYECKHE CBOMCTBA (THAPOIIHU3). c
7 OcoOeHHOCTH CBOMCTB KHPOB,

COACPpIKAIMMX OCTATKN HEMIPECACIIbHBIX
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MKHUPHBIX KUCITOT. JKUPBI B IpUpPOJE.

MBpbLa Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, NX MOIOIIIEE JCHCTBUE.

bu6mmoreka [IOK

72. https://m.edsoo.ru/7f41837
[ToHsATHE O CHHTETUYECKUX MOIOIITIX c
cpencrBax (CMC). -
['eneTnyeckas CBSI3b yriaeBOAOPOIOB U bubnnoreka [JOK

73. KHUCJIOPOJCOACPKALIUX OPTaHUIECKUX https://m.edsoo.ru/7f41837
BEIIECTB. c
Pacuétbl mo ypaBHEHUSM XUMUYECKUX bubmorexa [JOK

74. . P https://m.edsoo0.ru/7f41837
peaxiui. c
Cucremaru3zanus u o0o0meHne
3HaHu# 1o Teme «KapOoHMIbHBIE bubnnoreka [JOK

75. COEAMHEHHUS: aJbJICTU/Ibl U KETOHBI. https://m.edsoo.ru/7f41837
KapOonoBsie kucnotbl. CII0KHBIE c
3¢upsl. Kupsi».
OO6m1ast XxapakTepucTHKa YTJIEBOJIOB U bubnmnoreka [JOK

76. KJ1accuuKanus yriieBojoB (MOHO-, https://m.edsoo.ru/7f41837
JTU- ¥ TIOJTUCAXapUJIbI). [¢
Mounocaxapupsl: hu3nueckue bubmorexa HOK

77. . p ’ https://m.edso0o0.ru/7f41837
CBOMCTBA U HAXOXJICHUE B IPUPO/IE. c
[IpumeneHue riaoKo3bl, €€ 3HaYeHUE B bubmorexa [JOK

78. P ’ https://m.edso0.ru/7f41837
KHU3HECATSILHOCTH OPTaHn3Ma. c
Jucaxapubl: caxapo3a, MajabTO3a U bubnnoreka [JOK

79. nakro3a. Haxoxxaenue B npupoze u https://m.edsoo0.ru/7f41837

IMPUMEHCHUC TUCaxXapuaoB.

c
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HonI/Icaxasz[m: CTPOCHUEC

bubmuoreka [JOK

80. MaKpOMOJIEKYJ, U3NYECKUE U https://m.edso0.ru/7f41837
XUMHUYECKHE CBOICTBA, IPUMEHEHHUE. c
bubmuoreka [JOK
[TonsiTre 06 UCKYCCTBEHHBIX
81. https://m.edsoo.ru/7f41837
BOJIOKHAX. .
Pemenne pacu€THbIX 3a1a4 HA
onpeJieJIeHUE J0IU BbIX0/a MPOIyKTa bubmorexa [JOK
82. https://m.edsoo0.ru/7f41837
pEeaKuuu OT TEOPETHUECKH c
BO3MOHOTO. -
CucremaTu3aius 1 0000IIeHNE
. bubmuorexa [JOK
3HaHUH 10 pazzeny
83. https://m.edsoo0.ru/7f41837
«Kucnopoaconepxaiiue c
OpPraHUYECKUE COSTUHEHUS. -
KonTponbnas pabora no teme bubnuoreka [IOK
84. "Kucnopoacoaepxkariue https://m.edso0.ru/7f41837
OpPraHUYECKUE COCUHEHMS " c
AMUHBIL: KJTaccu(UKAIHS, CTPOCHHE
bu6mmoreka [JOK
MOJIeKYJI, o0mmas hopmyia, usoMepus,
85. https://m.edso0.ru/7f41837
HOMEHKJIaTypa U pU3NYECKue c
CBONCTBA. c
. bu6mmorexa [IOK
XuMUYecKue CBOMCTBa
86. https://m.edsoo0.ru/7f41837
anudaTuyecKux aMUHOB. c
AHWIVH: CTPOCHHE aHWIINHA, bu6mmoreka [JOK
87. 0COOEHHOCTH XUMHYECKHX CBOWMCTB https://m.edsoo.ru/7f41837
aHWJIMHA. ¢
88. CriocoObI TOTy4eHUsT U IPUMEHEHNE bubnuotexa [JOK
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aJ'II/I(baTI/I‘leCKI/IX AMHHOB.

https://m.edsoo.ru/7f41837
[¢

AMHWHOKHUCIIOTHI: HOMEHKJIATypa U
nu3zomepusi, pusnyeckre CBOMCTBA.

bu6mmoreka [IOK

89. https://m.edso00.ru/7f41837
OTtnenbHBIC IPEACTABUTETH c
0-aMHHOKHCIIOT. B
XHUMHYECKHE CBOMCTBA aMUHOKHCIIOT,
bu6mmoreka [IOK
HUX OMOJIOTHYECKOE 3HAUCHHUE
90. https://m.edso0.ru/7f41837
aMUHOKHCIIOT. CHHTE3 M THIAPOJIN3 c
NENTUIO0B. h
) bu6mmoreka [IOK
benku xak mpupoHBIC TTOJIUMEPHI;
91. https://m.edso0.ru/7f41837
CTPYKTYPHI OEIIKOB. c
bu6mmoreka [IOK
92. XUMUUECKUE CBOMCTBA OEIKOB. https://m.edsoo.ru/7f41837
C
A3oTcozepskalre reTepornKInIecKue
P P bubmuorexa [JOK
coenuHeHus. HykiienHOBBIE KUCIIOTHI:
93. https://m.edso00.ru/7f41837
COCTaB, CTPOEHUE U OMOJIOTHYECKAS c
pOJIb. c
[IpakTuueckas padorta Ne 4. Pemenue
bu6nmoreka [JOK
AKCIIEPUMEHTAIIbHBIX 33724 110 TEME
94. " https://m.edsoo.ru/7f41837
A3oTcoaepikalme OpraHnyeCcKue c
coequHeHus". -
[IpakTuueckas padora Ne 5. Pemenue
bu6mmoreka [JOK
AKCTIICPUMEHTAIIBHBIX 33724 110 TEME
95. https://m.edso00.ru/7f41837

"Pacnio3HaBaHHME OpraHMYECKUX
COEIMHEHMI".

c
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96. KonTponbnas pabora no teme
" bubnmoreka [JOK
A3oTCoIepIKaIe OpraHuIeCKUe
" 1 https://m.edsoo.ru/7f41837
coenuHEeHHs". c
HToroBasi KOHTpOJIbHAs paboTa. -
OCHOBHBIC TTOHATHS XUMHUH
. bubmuoreka [JOK
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH U
97. 1 https://m.edso00.ru/7f41837
METOJIbl MX CHHTE3a - TIOJTUMEPU3aLIHs c
1 TTOJIMKOHICHCALIMS. -
IInacTtmaccel. YTuim3auus u bubnmorexa [IOK
98. ' 1 https://m.eds00.ru/7f41837
nepepadoTKa IIACTHKA. c
DnacToMephl: HaTypalbHBII bubmmorexa [TOK
99. prl- HATYP 1 https://m.eds00.ru/7f41837
CUHTETUYECKHE Kayuyku. Pe3una. c
Boisiokna: HarypanbHbIE,
bubmuorexa [JOK
HCKYCCTBCHHBIC, CHHTCTUICCKHE.
100. 1 https://m.edso0o.ru/7f41837
[Tonumeps! cienuanTbHOTO c
Ha3HAYCHUI. B
[IpakTuueckas padora Ne 6. Pemenue
bu6mmoreka [JOK
IKCIIEPUMEHTAIBHBIX 33724 110 TeMe
101. 1 https://m.edso0o.ru/7f41837
«Pacrio3naBaHue 1miacTMacc u c
BOJIOKOH). )
O06o001meHre U CHCTEMaTH3aIIHS
bu6mmoreka [JOK
M3YYCHHOTO MaTepHaa Imo TeMe
102. 1 https://m.edso0o.ru/7f41837
«BBICOKOMONIEKYIIpHBIC c
COCJIMHCHHS. =
OBLIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME

PAGE \* MERGEFORMAT 62



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

11 KITACC

Kosun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Konrpoasbnbie | IlpakTuyeckn
n/n Bcero u3yuyeHusi | oOpasoBaTesibHbIE
padoThI e padoThbl
pecypcsl
1 Atom. CocTaB aTOMHBIX sJIEP. 1 bubnnoreka [HOK
' XuMHU4ecKui 31eMeHT. 30Tomsl. https://m.edso00.ru/59c112ee
5 CtpoeHue 3IIeKTPOHHBIX 000I0YeK 1 bubnnoreka [JOK
' aTOMOB, KBaHTOBEIC UHCJIA. https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMuaeckux 1 bu6mmoreka [IOK
' 9JIEMEHTOB (S-, P-, d-, f-a;memenTsr). https://m.edso00.ru/61294af9
4 Pacnpenenenue 351eKTpOHOB 110 1 bubnnorexa [HOK
' ATOMHBIM OPOMTAIISM. https://m.edsoo.ru/f5f750fe
DNIeKTPOHHBIE KOH(PUTYpaAIlUd aTOMOB
P uryp bubmuorexa [JOK
S. AJIEMEHTOB B OCHOBHOM U 1
B https://m.eds00.ru/8149e846
BO30YXIEHHOM COCTOSIHUH.
6 DIIEeKTPOHHBIE KOH(PUTYpPAIIUA HOHOB. 1 bubnmnorexa [JOK
' DJIEKTPOOTPHUIIATENBHOCTb. https://m.eds00.ru/a0764b24
Ileproauueckuii 3aK0H U
[Tepuoanueckas cucTeMa XUMHYECKUX
7 anemenTtoB J[. 1. Menpaeneena, cBs3b C 1 bubmorexa [JOK
' N ’ ’ https://m.eds00.ru/16957c01
COBPEMEHHOI TeOopuel CTpOeHUs
aTOMOB.
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
bu6mmoreka [JOK
8. XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX 1

HMHU IMPOCTHIX U CJIOKHBIX BCUICCTB 110

https://m.edsoo0.ru/f8468927
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rpynmnam u rnepuojam.

Cucremaruzanusa 1 00001IeHHE 3HAHUN
1o reMe «CTpoeHHe aToma.

bubmuoreka [JOK

9. [lepunonnueckuii 3aKoH U
proa https://m.edsoo.ru/8fad2942
NepUOANYECcKas CUCTEMAa XUMUYECKUX
snemenToB JI. Y. MenaeneeBay.
Bunsl xumuueckoil cBsa3u. MexaHu3MEbl
10 00pa3oBaHusi KOBAJICHTHOM CBSI3H. bubnmoreka [JOK
' Bonoponnas cBsi3b. https://m.edsoo.ru/5a8072af
MexMoneKyasipHble B3aUMOACHCTBHUS.
BanenTHOCTh U BaJ€HTHBIE
1 BO3MOKHOCTH aTOMOB. CBS3b bu6mmoreka [IOK
' 3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C X https://m.edso00.ru/3d2ca093
FEOMETPUUYECKUM CTPOCHUEM.
12 [IpencraBieHus: 0 KOMILUIEKCHBIX bu6mmoreka [IOK
' COEMHEHMAX: COCTaB U HOMEHKJIATYpA. https://m.edsoo.ru/8c66b12a
BemecTBa MOJIEKYIIPHOTO U
13 HEMOJIEKYJIIPHOTO CTPOCHHMs. THIIbI bubnnorexka [JOK
' KPUCTAJUIMYECKUX PEHIETOK U CBOMCTBA https://m.eds00.ru/e167635b
BEILECTB.
[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
14 IIpencraBienne 0 KOJUIOUIHEBIX bubmmorexa [IOK
' el https://m.edsoo.ru/da2c70e4
pacTBopax.
WcTrHHBIE pacTBOPHI: HACHIIIIEHHBIE U
15 HEHAaCHIIIIEHHEBIE, PACTBOPUMOCTD bubnmorexa [IOK
. > P p . https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparsr.
16 CriocoObI BEIpayKEHUST KOHIICHTPAITUT bubnmnoreka [JOK

pacTBOPOB.

https://m.edso0.ru/328e653a
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17.

Penrenue 3aa4 ¢ UCIOIBL30BaHUEM
HOHATHUH "MaccoBas qOJIA
nn

pacTBOpPEHHOTO BemiecTBa'", "MoJIIpHas
KOHIIEHTpanus'".

bubmuorexa [JOK
https://m.edsoo.ru/785e0ab4

18.

Knaccudukanust 1 HOMEHKIIaTypa
HEOPraHMYECKUX BEILECTB.

bubmuorexa [JOK
https://m.edsoo.ru/bf9e108d

19.

CucreMmaru3anus 1 0000I1IeHe 3HAHUI
1o reMe «CTpoeHue aToma.
[Tepunonnueckuii 3aKoH U
[Tepuonnueckas cucTeMa XMMHUYECKUX
snemenToB M. Y. Mengeneena",
"Ctpoenue BemiectBa. MHOTOoOpa3ue
BemecTs'.

bu6mmoreka [IOK
https://m.edsoo.ru/8d2c6a3a

20.

KonTponbhas pabota no rTemam
"Crpoenue atoma. [lepuoanueckuit
3akoH u [lepuoanueckas cucrema
XUMHYECKHUX 3jiemMeHToB J[. 1.
Menneneena", "CtpoeHue BelecTna.
MHuoroo6pa3ue BemecTs"

bubmuorexa [JOK
https://m.edsoo.ru/70a60aa4

21.

Knaccugukarus XuMHUuecKux peakuui
B HEOPraHWYECKOW U OpraHU4YeCKON
XUMHH. 3aKOH COXPAaHEHHS MacChl
BEIL[ECTB; 3aKOH COXPAHEHUs U
IIPEBPAILECHHS SHEPTUU TIPH
XUMUYECKHUX PEaKLUAX

bu6nmoreka [JOK
https://m.edsoo.ru/6335cdd?

22.

TenoBbie 3¢ (HEKTH XUMUYECKUX
peakuuid. TepMOXUMHYECKHE
ypaBHEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/d1db86da
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Brraucnenus no YpaBHCHHAM

bubmuorexa [JOK

23. XUMUYECKUX PeaKUui U https://m.eds00.ru/87b1395
TEPMOXUMHUYECKUM YPABHEHUSIM 4
CKOpOoCTb XMMHUYECKOH peaklnH, e€
24, 3aBUCUMOCTH OT Pa3JIMYHBIX (DaKTOPOB.
Karanus u xaTamu3aTopsl.
25. ['oMoOreHHbIC U TeTePOTCHHBIC PEAKIIHH.
[Tpaktuyeckas padora Ne 1 mo Teme
26 "BiusiHre pa3nmUYHbIX (GaKTOPOB Ha bubmmorexa LIOK
' P . P " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMHUYECKOU peakiuu'.
97 OO6patumbie U HEOOPATUMBIE PEaKIIUU. bubnnoreka [JOK
' XuUMHYECKOE PABHOBECHE. https://m.eds00.ru/30952f9b
[TpakTiueckas paborta Ne 2 o reme
28 "BimsiHue pa3nudHbIX GaKkTOpOB HA bubmorexa LHOK
' P P | https://m.edsoo.ru/3bf34e17
MOJIOKCHUE XUMUYECKOTO PABHOBECHSI
DNEKTPOTUTHYECKAs TUCCOLIUAITHS.
29 CI/IHLH}z,Ie U clia0ble NIEKTPOIUTHI bubmmorexa [OK
' POTHTEL https://m.eds00.ru/5f766bdf
CremneHpb AUCCOIMAIINH.
Honnoe npoussenenue Boasl. Cpena
30 BOJHBIX EI:CTBO oB. Bogopo HLII;/'I bubmmorexa [OK
' A P POB. BOIOPOA https://m.edso0.ru/3966ca89
nokasarenb (pH) pactBopa.
I'mpponus coneit. Peakuuu,
31 MIPOTEKAIOIINE B PaCTBOPax bubmmorexa [TOK
' p p p https://m.edso00.ru/09d5adbd
AIIEKTPOJIUTOB.
[TpakTiueckas padota Ne 3 o reme
" bubnmuorexa [JOK
32. XHUMHYECKUE PEAKIIUU B PaCTBOPAxX

3IIEKTPOJIUTOB" .

https://m.edsoo.ru/2e3daeb0
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OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC

bubmuorexa [JOK

33. peakuuu. Baxnenmue oKUCIUTENN U https://m.eds00.ru/5622606
BOCCTaHOBUTEIIH. 0
34 MeTton 351IEKTPOHHOTO (3JIEKTOHHO- bubmuorexa [IOK
' MOHHOT0) OajaHca. https://m.edso0.ru/fb691387
35 DJIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnnoreka [HOK
' BEILECTB. https://m.eds00.ru/93fb97d2
36 Pemenue 3a1a4 pa3muIHBIX TUIIOB bubmmorexa [JOK
' Aatp ' https://m.eds00.ru/5a859d16
37 Pemenue 3aay pa3iM4HbIX TUIIOB bubmmorexa LOK
' Aatp ' https://m.edsoo.ru/5afa265d
38 Cucremaru3zanus 1 000011eHe 3HAaHUH bubnnorexa [JOK
' 1o TeMe "XUMHUYEeCKUe peakiuu." https://m.edsoo.ru/c161eb85
39 KonTponbHas pabota no teme bubnnorexa [HJOK
' "XuMuueckue peakiuu'. https://m.edsoo.ru/a8a0a930
[TonoxxeHue HEeMETaIOB B
[Tepuoamaeckoit cucTeMe XUMHUECKUX
40 anemenToB J[. . MenpeneeBa u bubmorexa HOK
' T https://m.edso0.ru/8ca2dcad
O0COOEHHOCTH CTPOEHHUS UX aTOMOB.
®dusnyeckKue CBONCTBA HEMETAILIIOB.
AnoTponusi HEeMETauIoB (Ha IpUMEpe
41 KHCIJIOpOJia, cepbl, hocdopa u bubmmorexa [OK
' POAd, CEPEL, p https://m.edsoo.ru/ef92c91c
yrieposa).
4 Bopopon: nonyuenue, pusndeckue u bubmuorexa [IOK
' XHMHYECKHE CBOMCTBA. [ MapHIbI. https://m.edso0.ru/0aa8f613
43 ["asioreHsl: Hax0XJIEHUE B IPUPOJIE, bubnmnoreka [JOK

CrocoObl OTyYeHus!, PU3NYECKUE U

https://m.edsoo.ru/4e223795
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XMMHYECKHE CBOMCTBA.

I"anorenoBonopoasl. Baxnermue

44 KHCJIOPOJICOIEPKAIINE COSTUHEHUS bubmmorexa [JOK
' POACOACPH AT A https://m.eds00.ru/6b3255e6
TaJIOTCHOB.
JlaGopaTopHble U TPOMBIIIICHHBIE
CIOCOOBI MOJYYEHHUSI TaJIOTEHOB. bubnnoreka [HOK
45,
IIpuMeHeHne rajloreHoB 1 ux https://m.edso00.ru/6971aca4
COEMHEHUM.
[TpakTuueckas padorta Ne 4. Pemenue
46 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME bubmmorexa [JOK
' . P . A https://m.edsoo.ru/8b26fecd
l"anorensr".
Kucnopon: maboparopHeie u
47 [IPOMBIIIJIEHHbIE CIIOCOOBI MOTYUYEHMUS], bubnuoreka [IOK
' ¢uznyecKue 1 XUMUYECKHE CBOMCTBA. https://m.edso0.ru/c8abc36a
O30H. [IpuMeHeHne KUCII0po1a U 030HA
bu6mmorexa [IOK
48. OKcubl U IEPOKCHUIBI.
g p g https://m.eds00.ru/5c8816a0
bu6mmoreka [IOK
49, Pemenue 3a1a4y pa3nuyHbIX TUIIOB. https://m.edsoo.ru/2b6d8h4
b
Cepa: HaXO0XKIEHUE B IPUPOJIE,
50 cncr))co6m MTOJTY9ICHUS Q?HSI:/IIICCKI/IG u bubmorexa LHOK
' . . https://m.edsoo.ru/46afael6
XUMHUYECKHE CBOHCTBA.
Kucnopoacoaep:xaire coeIMHEHUS
51 cepol 80066211{H12)CT;IH CBoﬁCTi CepHOU bubmmorexa [JOK
' Pl p https://m.eds00.ru/7c875999
KHCJIOTEHI.
bubnmnoreka [JOK
52. CepoBo10po/1, CYITbPUIBI. H

https://m.edsoo.ru/8cfa2548
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53.

[TpakTuueckas padora Ne 5. Pemenne
9KCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
"Cepa u e€ coequHenus".

bu6mmoreka [IOK
https://m.edsoo.ru/0afb05e4

A3OT: HaX0XKJIEHUE B IPUPOJIC,
CIoCcOObI MOJTydeHUsI, PU3NUECKHE U

bu6mmoreka [IOK

54,
XAMHUYECKHE CBOMCTBA. https://m.edsoo.ru/badd2255
AMMMaK, HUTPUBIL.
Kucnopoconep:xaiiue coeAMHEHUS
55 azora 1OO(:IE)66II[{11{30CTI; CBOﬁCTﬂB a30THOM bubmorexa HOK
' i https://m.edsoo.ru/e2965afe
KHCIIOTEHI.
56 [IpumMeHeHue a30Ta U ero COeAMHEHU . bubnuorexa [JOK
' A3OTHBIE y10OpeHusl. https://m.edsoo.ru/129f5059
docdop: HAXOKACHUE B IPUPO/IE,
CIocoObI Oy4YeHUs!, PUINYECKUE U bubnuorexa [JOK
S7. .
XUMHYECKHE CBONCTBA. https://m.edsoo.ru/9a6b43ec
®ocounas u pochuH.
Oxcunpl dpocdopa,
58 q)ocq)ﬂo c((l)) e(bxcz 1€ KUCIIOTBI bubnuorexa LIOK
' pCOAIEp IEI ’ https://m.edsoo.ru/c7a2d429
Conu dochopHO KHUCTOTHI.
59 [Ipumenenue docdopa u ero bubnnorexka [JOK
' coenuneHuii. ocopHeie ynodpeHus.. https://m.edso0o.ru/a218070a
[IpakTuueckas padbora Ne 6. Pemenue
bu6nmoreka [JOK
60. IKCIIEPUMEHTAILHBIX 33724 110 TeMe
https://m.eds00.ru/8175ac3f
"A30T 1 pochop u ux coenuHeHus".
Yraepos: HaX0XKASHUE B IIPHPOE,
POl g PUPOZ bubmuorexa [JOK
61. AJUTOTPOITHBIE MOTU(DUKAIINN;

buznyeckne 1 XuMHUYeCcKHe CBONCTBA,

https://m.edsoo.ru/1eb19f9e
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IMPUMCHCHHC.

Oxkcup yriepona(ll), oxcun

62 nepona(lV), yronbnas kucnora u e€ bubmmorexa LIOK
’ YIIepoa T https://m.edsoo.ru/dba58adf
COJIH.
bubmuorexa [JOK
63. Pemenune 3a1ay pa3nuyHbIX TUIIOB. https://m.eds00.ru/6029b60
9
Kpemuwnii: HaxokAeHNE B IPUPOIL,
64 CIfOCO6I)I 0T elfm[ @HSHECSKI?G " bubmmorexa LIOK
' i o https://m.eds00.ru/143558ab
XUMHUYECKHE CBOHCTBA.
65 Oxkcun kpemuus(1V), kpemHueBas bubnmnoreka [JOK
' KHCJIOTA, CUJIMKATHI. https://m.eds00.ru/3170e7b1
[IpruMeHeHne KpeMHHUS U €ro bubnuorexa [JOK
66. coenuHeHuil. CTeKIo, ero Mnojly4eHue, https://m.edsoo.ru/393cdac0
BUIBI CTEKIIA. https://m.edsoo.ru/5823cefb
67 Pemenue 3aay pa3nuyuHbIX TUIIOB bubmmorexa [JOK
' AP ' https://m.edsoo.ru/b624f801
68 Cuctemaru3zanusi 1 0000IICHUE 3HAHUIA bubmuorexa [JOK
' o teme "Hemeramis". https://m.edso00.ru/6e864db5
69 Konrponbnas pabora no reme bubnnoreka [JOK
' "Hemeramisr". https://m.eds00.ru/d0484c76
70 AHanu3 pe3yinbTaToB KOHTPOJIbHON bubnnorexka [JOK
' paboThI, KOPPEKIIUS OIUOO0K https://m.eds00.ru/2b7e9510
[TonoxxeHue MeTAIIIOB B
71 [lepnonnueckoi cucTreMe XUMUYECKHUX bubnnorexka [JOK

31eMeHTOB. OCOOEHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0UEK aTOMOB

https://m.eds00.ru/9839c16c¢c
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MCTAJI1JIOB

OO6mue ¢puznueckre CBOMCTBa

bubmuoreka [JOK

72. MetasuioB. [IpuMeHeHne MeTanioB B
P https://m.edsoo.ru/51dac9d3
OBITY ¥ TEXHHUKE.
73 CruiaBbl METAJIIOB. bubmuorexa [JOK
' Koppo3sus MeTaios. https://m.edso00.ru/42b872e3
74 Pemenue 3aga4 pa3inuuHbIX TUIIOB bubmorexa LHOK
' AP ' https://m.edso00.ru/e3de37b6
DIEKTPOXUMUYECKUN Psifl HAPSKCHUIMA
75 MeTaJIJII)OB OO6mue cnolz:o6m H(I))JI eHUs bubmmorexa [JOK
' ’ yi https://m.edso00.ru/94eb377a
METaJlIOB.
76. O61as xapakrepucTuka Meramion 1A-
rpyms! llepruoanyeckoi cucteMbl
XUMHYECKUX 3eMeHTOB. HaTpuii n bubnuorexa [JOK
KaJIMii: IoJy4YeHue, pusmaeckue u https://m.edsoo.ru/e12c26b3
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAMHEHUM.
77. O6mas xapakrepuctuka metamioB |A-
rpymmsl lleproanyeckoi cucteMbl
XUMHUYECKHUX 3JIEMEHTOB. Maruui u bu6mmoreka [IOK
KaJbLIMI: IOTy4YeHue, Gpusnueckue u https://m.edsoo.ru/7c3e49c0
XUMUYECKHUE CBOWMCTBA, IPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCAMHEHUI
78 JK&cTKoCTh BOJIBI M CIIOCOOBI €€ bu6mmorexa [IOK
' YCTpaHEHHUS https://m.edsoo.ru/c74bfae9
79 AOMUHUI: IoTy4YeHue, (pusndeckue u bubnnorexka [JOK

XUMHNYECKHUEC CBOﬁCTBa, MMPUMCHCHHUEC

https://m.edsoo.ru/0e79b266
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80.

AmMdoTepHbIE CBOMCTBA OKCHIA U
TUAPOKCUAA aTIOMUHUS,
TUIPOKCOKOMILIIEKCHI aTIOMUHUS, UX
MIPUMEHEHUE.

bubmuorexa [JOK
https://m.edsoo.ru/5d12d31
8

81. Pemenune 3amay pa3nMaHbIX TUITOB.
[Tpaktuyeckas padora Ne 7. Pemenue
82 SKCIIEPUMEHTAIBHBIX 327124 110 TEME Enbmiorexa IOK
' . P . https://m.edsoo.ru/27a4af43
MeTansl TIIaBHBIX TOATPYIIT
83. OO01mast xapaKTeprUCTHKA METAIOB
no0ouHbIX noarpynn (b-rpymnm) Bubmorexa ITOK
. https://m.edso0.ru/610d743
[Teproardeckoi CUCTEeMbI XUMUYECKUX 1
DJIEMEHTOB. =
84. duznueckre 1 XUMUYECKHE CBOMCTBA
XpoMa U €ro COeANHEHU, UX Bubmzorexa LIOK
p ’ https://m.edsoo.ru/9911bef3
IPUMCHCHUE.
85. Baxneiive coelMHeHUs Maprasua.
Ilepmanranar xanus, ero bubmaorexa IJOK
p 9 https://m.eds00.ru/039d69c8
OKHUCJIUTEJILHBIE CBOMCTBA.
86. dusznueckre U XUMHUUECKHE CBOIICTBA
JKelnesa u ero coequHenni. Ilomydyenue bubmiorexa IJOK
a ' yi https://m.edsoo.ru/1b7{8741
U TIPUMEHEHUE CIUIABOB JKeje3a.
87. dusznueckre U XUMHUUECKHE CBOIICTBA
MeIu U €€ COeAMHEeHUHN, X Bubmzorexa LIOK
’ https://m.edsoo.ru/2bc0f954
MIPUMCHCHHE.
88. dusnueckue 1 XUMUYECKHAE CBOMCTBA

IIMHKA U €r0 COeTUHEHUM, UX
npuMeHeHue. [ uapOKCOKOMIUIEKCHI
[AHKA.

bu6mmoreka [JOK
https://m.edsoo.ru/b1f2beal
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ITpakTuueckas padota Ne 8.

89.
Pemenne skcriepruMeHTANBHBIX 3a1a4 bubnmoreka [JOK
o Teme "MeTasuibl TOOOYHBIX https://m.edsoo.ru/a6e352ea
noarpynm'.
90. Pemenune 3amay pa3nMaHbIX TUITOB. bubnmoreka [JOK
https://m.edsoo.ru/a8b83d83
O000111eHrEe U cCUCTEMATU3ALIIS
91 M3YYEHHOTO MaTepHasa 1o TeMe bubmmorexa [JOK
' | v . P https://m.edsoo.ru/e91fe975
Metamnsr".
92 KonTponbHas pabota no teme bubnnorexa [JOK
' "Meramis". https://m.edso0.ru/83f63ea3
AHanu3 pe3ynbTaToB KOHTPOJIbHON bubnuoreka [IOK
93.
paboThl, KOPPEKITUs OMHUOOK. https://m.edsoo.ru/9ebff2fd
Ponp xumun B o0ecrieueHun
94 YCTOMUYMBOTO Pa3BUTHS YEIIOBEUECTBA. bubnuoreka [IOK
' [ToHsTHE O HAYYHBIX METOJAX https://m.edsoo0.ru/080fe1f0
WCCJICTOBAHMSI BEIIICCTB.
HaydHble IPUHITUITBI OpTaHU3AIHH
95 XUMHYECKOT0 TPOU3BO/ICTBA. bubnuoreka [IOK
' [TpoMblinIeHHbIE CTIOCOOBI MOTYYEHHUS https://m.edso0o.ru/2e45a44f
BOKHEMIINX BEILIECTB.
XUMHUYECKOE 3arpsi3HEHNE
96 OKpY’KalomIel Cpeibl U ero bubmmorexa [JOK
' PYarotien cpe https://m.edsoo.ru/9f11bf51
TIOCIICICTBHSI.
97 XuMHS ¥ 30pPOBbE YEITOBEKA. bubnmoreka [JOK
' JlexapCTBEHHBIE CPENCTBA. https://m.eds00.ru/a6552721
98. Xumug nuiny. Poab XuMun B bu6mmoreka [JOK
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obecrnieyeHnH HHH.[@BOﬁ 0e30MacHOCTH.

https://m.edsoo.ru/1f7b5bd2

Kocmernueckue u napdromepHbie

bu6mmoreka [IOK

. 1
% cpeacTsa. beiToBas Xxumusl. https://m.edsoo.ru/da42d5a9
XuMUs B CTPOUTENBLCTBE. Baxkueiime
100 CTPOUTENBHBIE U KOHCT HOHHBIE 1 Bubmaorexa ITOK
' p PYKH https://m.eds00.ru/61e69003
MaTepUabl.
XUMHA B CEIILCKOM XO3SHCTBE.
101 Opragnyeckue U MUHEpPaJIbHBIE 1 Bubmaorexa ITOK
' p p https://m.edsoo.ru/fd39587d
ya00peHusl.
102 Cucrtemaru3zanus 1 0000IICHUE 3HAHUIA 1 bubmuorexa [JOK
' 10 TEME. https://m.eds00.ru/db979c70
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumust: 10 knacc: yriayOnéHusiil ypoBeHs: yueOnuk / 'abpuensn O.C.,
Octpoymos W.I"., JIéBkun A.H. — 2 — e u3n., ctep. Mocksa: [IpocBemienue
Xumus: 11 knacc: yrmyonéuusiii ypoBeHb: yueonuk / ["abpuensn O.C.,
OctpoymoB W.I"., JIéBkun A.H. — 2 — e u3n., ctep. Mocksa: [IpocBemienue
METOIUYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJISA
Xumus, 10 knace/ IN'abpuensa O.C., Octpoymon N.I'., Crankos C.A.,
AxunonepHoe obmectso M3narensctBo «lIpocBemnienue»
* Xumus, 10 xknacc/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., /Ipo3nos
A.A., Jlyaun B.B.; nox penakuueii Jlyauna B.B., O61iecTBo ¢ orpaHMu4eHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe oduiectBo «M3aaTenbcTBO

«IIpocBemenue»

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET
http://fcior.edu.ru/ Equnas xomtexius LIOP
http://mriya-urok.com/categories/himiya/ Buneoypoku mo xumuu, 7-11 k.
http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html/ ITpe3senrarmn k
YPOKaM U BHCKIIACCHBIM MCPOIIPUATUAM, XUMUA
http://www.alhimik.ru AJIXUMUK IIporpamMMbl MIKOJEHOTO U BY30BCKOTO
Kypca XUMHUHU, MECTOANYCCKUC HAXOAKHU, BECTHU U3 MUPA JUCTAHIUOHHOT'O
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00pa3oBaHusl, aHOHCHI HOBBIX KHHUT.

http://chemistry-chemists.com Xypuan "Xumust 1 Xumuku"
http://do.chem.msu.ru/rus/abitur/dl {uctaniuonnsie Kypcsl mpu MI'Y st
TIOJITOTOBKH a0UTYPUCHTOB

http://maratakm.narod.ru BupryanpHast XuMHUYeCKasl IKOJIA
http://it-n.ru/default.aspx/ ITopran "CeTb TBOpUSCKHUX yUIHUTEICH"
http://him.1september.ru/ T'azera "Xumus" u caitt ais yaurens "5 uay Ha ypok
XuMun"

http://webelements.narod.ru onnaiH-cripaBOYHUK XUMUYECKHUX SJICMEHTOB
http://tehtab.ru/Guide/GuideChemistry Xumuueckuii cipaBOYHHK
http://college.ru/chemistry Xumusi: OTKpPBITBII KOJUTEIIK
http://www.informika.ru/text/database/chemy/START.html/ Xumus mis Bcex.
Cepus "OOyuaroiue sHIUKIONEuN "
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html/ Xumus mist Bcex.
DNeKTPOHHBINA YUeOHUK

http://cnit.ssau.ru/organics/index.htm/ Opranndeckast XuMusi. DIEKTPOHHBIN
y4e€OHUK JIJIs1 CPETHEH MTKOJIBI

http://chem.olymp.mioo.ru JIucraniimonHoe 00yueHUE M0 XUMUN
http://home.uic.tula.ru/~zanchem 3anumarenbHas XUMUS: IPOCKT MO METOMKE
IPEIOIaBAHUS XUMHH.

https://m.edsoo.ru/7f41837¢c bubnuorexa [JOK
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