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MOSACHUTEJBHASA 3AIINCKA

Pabouast mporpamMmmMa 1o XMMUW Ha YPOBHE CpPEIHEro 00Iero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHON IPOrpaMMmBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacraBneHHbIXx B DenepalbHOM TOCYIapCTBEHHOM
obOpazoBarensHoM cTtaHgapre COO, c¢ yu€tom KoHrenmuu mnpemnogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusix Poccuiickoi
denepany, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbI, H
OCHOBHBIX TOJIOkeHU «CTpaTerud pa3BuUTHA BocnuTaHus B Poccuiickoit
®epnepanuu Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHsST HA YPOBHE YINIYOJIEHHOTO HW3YYEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenue mpeamera, pealM3yeMoe B YCIOBUAX JIU(DPEepeHInpOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATENbHYI0 U
OOLIEKYIbTYPHYIO MOATOTOBKY BBIMTYCKHUKOB IIKOJbI, HEOOXOAMMYIO IS
aJlanTayuy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIUYyME, a TAKXKE IS
IpOAODKEHHs OOydeHHUsi B OpraHu3alusx Mpo(eccCHOHAIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SBJISICTCSI OJTHOW M3 IPUOPUTETHBIX TUCIIUILIVH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIy4daeT
HOJpOOHYI0  HMHTEpPIpPETAalMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBJICHHOCTH LIENieH, COAEpKaHus,
pe3ynbTaToB OOydeHHUs M TpeOOBaHWUN K YPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB.
CBUIETENHECTBOMTOMY SIBJISFOTCSICIIE Y FOLUTUEBBITOIHAEMBIETPOrPAMMONTIOX UMUK (D
YHKIIAH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
NOJlyuYE€HUE MPEJCTaBICHUs O LEsIX, COJAEp)KaHWU, OOILIell cTpareruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHUS 00yYarOUIUXCsl CPEeICTBAMU IIPEIMETA,
M3Yy4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3alMOHHO-TUJIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpEENICHNE: MPUHLHIIOB CTPYKTYpPHUPOBAHUS M IOCIIENOBATEIbHOCTH
U3y4YeHHUs Y4eOHOTO MaTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTeNIbHBIX TOCTHXKEHHM OOydarommxcs B
pamMKax MTOTOBOHM arrectaud B (GopMe E€IUHOI0 TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJIEHHOTO U3YUYEHUS XUMUU:



e YCTAaHABIMBAECT HMHBAPHAHTHOE MPEAMETHOE COJEPKAHHE, 005S3aTeIbHOE
JUIS W3y4YeHUsT B paMKax OTAEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpeneneHue W CTPYKTypHpOBaHHWE €ro I0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeereHrue y4yeOHOro BpPEeMEHH, PEKOMEH]IyEMOTO
JUISL U3yYEHHUSI OTAEIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YUYEHUS Y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH TOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]ja4 U3yUeHHUs MpeaMeTa
Ha yriIyOJEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
CpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTenbHOU
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHus (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOYyYalolEerocss IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULHKSIM B IPOrpaMMe IO XMMHUU IPELYyCMOTpPEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMUs y4eOHOro MmpeameTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTHUBHOM COCTaBJISIONIEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuentryanbHbIMH mnoJsiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yYINIyOJIEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO O0yYEeHHUS Ha YpPOBHE CpenHero ooOiiero oOpa3oBaHUs
XUMHUS Ha YPOBHE YIUIYOJIEHHOTO W3Y4YEHHUS HANpaBJIeH Ha pealn3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalloM  MOJYYEHUS  XHUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 9Toli CBs3M wH3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHHe U  YIUIyOJieHHE TEOpEeTUYeCKOW U
MPaKTUYECKON MOATOTOBKUA OOYYaIOIIMXCS, BEIOPABIINX OMpPENEAEHHBIN TPO(UIIb
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBON MOCIEIYIONIEr0 MOJIYYSHUS] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonansHoro oopasoanus. Hapsiay c atum,
B cBete TpeboBanuit ®I'OC COO Kk miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa3oBaTEIBHOM MPOTpaMMBI  CpeIHEro oOIero oOpa3oBaHUs
U3y4yeHue ImpeameTa «XuMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIIUTAHUSA U COLMAIBHOTO PAa3BUTHS OOyyarommxcs, Ha (popMHpOBaHUE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN palMOHATU3alMK y4eOHOro TpyAa H
00OOMMEHHBIX  CIOCOOOB  JEATEIHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HaAJpPEIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipemMeTa «XUMHUs» Ha YPOBHE YIIIyOJIEHHOTO H3y4EHHUs
SBIAIOTCA YIUIyOnéHHble Kypchl — «Opranmyeckas xumus» u «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu NoaX010B K OTOOPY U CTPYKTYPHOM
OpraHu3allud COJAEpPKaHUA STUX KYpCOB B MPOrpaMMe IO XUMHUHU 33 OCHOBY
npuHaTel nojiokeHuss GI'OC COO o paznmuuusax 06a3oBoro u yriayOJaEHHOTO
YPOBHEW U3yUueHUs MpeaMETA.

OcHoBy coaepxaHusg KypcoB «Opranudeckas xumus» ©u «OO0mas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYINHOCTb IPEAMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3Y4EHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpeAeiIEHHOE TEOPETHYECKOE [ONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOrO
Matepuana. Tak, Ha yrayOJE€HHOM YpOBHE HM3y4eHHs MpeaMera olecreueHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX HUX COEJAMHEHUN HAa OCHOBE PACIIUPEHUS U YIiyOJeHHs
IIPEICTABICHUN O CTPOCHUM BEILECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUS PEAKLUH, pacCMaTPUBAEMBIX C TOUKH 3PEHHS] XUMUYECKOW KHHETUKU
U TepMoaMHamMuKu. W3ydeHue mnepuoamueckoro 3akoHa u llepmoamueckon
CUCTEMBl ~ XMMHMYECKHUX  JJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHMYECKUX IMPEJCTABICHUSAX O CTPOCHUU aTOMa. XMMHYECKas CBS3b
OOBSICHSIETCS C TOUKH 3PEHHUSI DHEPIeTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUU U
pa3pylIeHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. M3yuenue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBaHMEM  TpEACTaBICHUM 00
IIEKTPOXUMHUYECKUX IMPOLECCaxX U IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMHUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH yaenseTrca 0co00e BHUMaHKWE BONPOcaM 00 3JIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIayO0aEHHOTO YPOBHS M3YUYEHHS ISl KJIACCOB OMpeeaEHHOTo mpodus (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYypy U XapakTep [ONOJHEHHH K oOel cucreme
MPEIMETHBIX 3HAHUI) OKA3bIBAIOT BIMSIHUE CMEXHbIEC MpeaMeThl. Tak, Hanpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro Mpoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl y4eOHOTO MaTepuana mo obmed xumwun. [Ipu
U3y4YeHUU IMpeiMeTa B JAaHHOM Ccllydyae akleHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3HUKE: aTOMHO-
MOJIEKYJISIpHAs Teopusi (MOJEKYJsIpHasi Teopusi B (U3UKE), 3aKOHBI COXpPaHEHUS



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

B TO ke BpeMa B COAEpKAaHMM IIpeAMETa JUId KIACCOB XUMHKO-
ounonornueckoro npoduist OOJIBLINI yAENIbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumMuss. B 3TOM cimydae mpedocTaBiseTCsl  BO3MOXKHOCTB Il Oosiee
OOCTOATENTBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K NPUMEPY, TaKHUE
CTPYKTYpHBIE€ KOMIIOHEHTBI, KaK JIMINUAbI, OENKH, YIJIEBOJbl, HYKJICHHOBBIE
KHUCJIOTBI U Apyrue. I[Ipu 3TOM 3HaHHA O COCTaBE M CBOMCTBAX IpEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BEUIECTB CIIy)KaT OCHOBOM Il W3y4YEHHs
CYIIHOCTH HPOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpOBaHHS OCHOB HAy4YHOIO MHUPOBO33PEHUS, OCBOECHHS
OOIIEHayYHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha YriayOlIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEIMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayudHble NpenMeTb», «MartemaTuka u
uH(popmaTrKa» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Tpu wu3yyeHun yueOHOro mnpeamera «XUMHsD Ha YINIyOJEHHOM YypOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7aueil MEepBOCTENEHHON 3HAYUMOCTHU SIBISETCS (POPMHUPOBAHUE OCHOB
HAyKd XUMUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. Pemenue
TOM 3aJaud Ha YriayOJI€HHOM YpOBHE M3yu€HUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opmMupoBaHME TPEACTABICHUNA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled pojim B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUA  YEJIOBEYECTBA: B  PEIIEHUU  MpoOiem
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JAHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00ecCIeyeHr palruoOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOIIEH KyJIbTypbl YENOBEKa, a TAaKXKE JKOJIOTMYECKH
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: QyHIAMEHTAIbHBIX
MOHATUN, 3aKOHOB U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJIIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XUMUYECKUX PEAKUUM, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IuX
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOTO IIPOU3BOICTBA,;

dbopmupoBaHue y OO0 yJarOIIIXCS OCO3HaHHOTO MTOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JJIsl OOBSCHCHUS M
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX €CTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEIICHUS MPOOJIeM, CBA3aHHBIX ¢ XUMHUEH, TPOTHO3HPOBAHWS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUIM
OBITOBOM W MPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOW C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yriayOJdeHHe  TPEJICTaBJICHWA O  HAyYHBIX  METOJaxX  IO3HAHMHS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUW OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJIICHUH, WMEIONIUX MECTO B
IIPHUPOJIC, B IPAKTHYECKOMN JISATEITHHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanmuzanuu MepBOOYEPEAHBIX BOCIHUTATEIBHBIX W Pa3BUBAOIINX
(GyHKLIMIA LETOCTHOM CHCTEMbl CpEeJHEro oOmero oOpa3zoBaHUs NpPH WU3YYEHUU
npeaMera  «XuUMHUS» Ha  YIUIyOJIEHHOM ypOBHE OCOOYI0  aKTyaJlbHOCTb
IpUOOPETAIOT TaKUeE LIENU U 331a4H, KakK:

BOCIHUTaHUE YOEXKAECHHOCTH B TMO3HABAEMOCTU SIBJICHUW MPUPOIBI,
YBOKEHHUS K TMPOLIECCY TBOpPYECTBAa B OOJACTU TEOPETUUECKUX U
MPUKIAAHBIX HMCCJIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PECHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHMIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIMTAHWIO  HAa  OCHOBE  YCBOCHMS
00111eueI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, MHTEJUIEKTYaIbHBIX U TBOPYECKHUX
criocoOHocTe oOydvaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHUS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBHUIO YCHENTHOM NMPpodheCCHOHAIBHOM U OOIIECTBEHHOMN JEeATEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBI0 U TOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMHEpoOBaHUEe yYMEHUN M HaBBIKOB PAa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTUE DKOJIOTUYECKOU KYJIBTYPbI, TPUOOPETEHHE OMBITA OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUECKOHN JIeSITEILHOCTH.

OO01iee 9ucio 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHHUS XUMHH Ha yTITyOJIeHHOM
YPOBHE CpeaHero obmiero oopazoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COJAEPKAHUE OBYUYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHUI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUA. BasleHTHbIE BO3MOKHOCTM aToMa yriepoja. XUMHUYECKas CBA3b B
OpraHMYECKUX COCIMHEHMSIX. THuIbl THOpUIU3ALMM aTOMHBIX OpOuTane
yraepoaa. MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOW CBsSI3U (OOMEHHBIN U JIOHOPHO-
aKLENTOpHbINM). TUOBl NEpeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OnunapHasi, 1BOMHAs U TpoitHas cBsi3b. CHocOOBI pa3pbiBa CBSI3EH B MOJIEKYJIax
oprannueckux BemiecTB. [loHsaTHe O CcBOOOAHOM panukane, HykiIeopuiae u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHS
OpraHMYEeCKUX COEOUHEHUH. MoJeKynspHble U  CTPYKTYpHbIE  (OpPMYJIBIL.
CtpykTypHble GOpMyJbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHas,
ckenetHas. M3omepuss. Buael u3omepuu: CTPyKTypHas, IPOCTPAHCTBEHHAs.
OnextpoHHbie AQ(PEKTH B MOJIEKyJIaX OPraHUYECKUX COCTUHEHUM (MHIyKTHUBHBIN
Y ME30MEpPHBIN 3PPEKThI).

[IpeacraBnenne o KinaccupuUKaMK OpraHuyeckux BeniecTB. Illonarue o
bynkuuonaasHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEJbHBIE PEAKLIUH B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMu Ha UX
OCHOBE, OMbBITHl IO MNPEBPAIICHUIO OPraHUYECKUX BEUIECTB MpPHU HarpeBaHUU
(nnaBneHue, OOYTJIMBAaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o0mIast popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ AlKaHOB, SP°-
ruOpuau3annsi aTOMHBIX opOuTanel yriepoja, o-cBsi3b. dusmveckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA AaJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JNETUAPUPOBAHUS, IUKIN3ALNHN, TMPOJIN3a, KPEKUHra, ropenus. IIpeacrasienne o
MEXaHU3ME PEAaKIUN PaJUKAIBHOIO 3aMEILICHMUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mias ¢popmMmyrna, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, IUKJIOTeKCaH) HUKIoankaHoB. CrocoObl MOMy4YeHUs U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuii psii ajgkeHoB, oOmas (opmysia, HOMEHKJIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJ] alKeHOB, SpP*-
ruOpUaM3alysl aTOMHBIX OpOWTalleld yriepoaa, 6- U T-CBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHEe CBOWCTBA AJIKEHOB.
XHWMHYECKHE CBOMCTBA: PEAKLMH IPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JIBOWHOM CBA3M, NMOJUMEpHU3alUd U okucieHus. IIpaBuno MapKkOBHHKOBA.
KauecTBeHHbIE peakuy Ha JBOWHYIO CBsI3b. COCOOBI MOJIYyYEHHUS] U IPUMEHEHNE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu | 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocOObI MOMyYEHUs U TPUMEHEHUE aIKaJUEHOB.

Augnkunbl. ['oMmonorudeckuii psijy aikuHOB, 0011as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKMHOB, SP-
ruOpun3aius aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHWMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHUs,  JUMEpU3alMUd U
TpUMEpHU3aluU, OKUCIEHNs. KUCIOTHBIE CBOMCTBA aJIKWHOB, UMEIOIINX KOHLIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psii apeHoB,
oOmas popMyia, HOMEHKIATYpa U U30MEpPHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpo€HUE MOJeKyIbl OeH3ona. dusnmyeckue CBOICTBA apeHOB. XHMHYECKUE
CBOICTBa O€H301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUS B OEH30IbHOM KOJIbLIE U
YIJIEBOJOPOJAHOM pajuKalle, PEaKkUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYMIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [Tomumepusamnus ctuposia. CriocoObl MOTyUYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponusriii ra3. [lonytHeie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrosib 1 npoayKThl ero nepepadorku. CrnocooOsl nepepaboTku HePTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXY Pa3IMYHBIMU KJIACCAaMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOrCHIPOU3BOJIHBIX YIJIEBOJIOPOAOB. Peakuuu
3aMEIleHUs] TalloTeHa Ha THAPOKCOTPYNIy, HUTPOrpyNny, I[HAHOTPYIIIY,
amuHorpymnmy. JlelicTBUe Ha TraJOreHNpPOU3BOJAHBIE BOJHOIO U CIUPTOBOTO
pactBopa wWIENOYnd. B3auMoOaelcTBUE TUTaIOTEHAIIKAHOB C MAarHuE€M W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHHUSIX. Hcnonb3zoBanue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHUS BEIIECTB W HMX IPEBPAILCHUI:
n3yueHue (GU3NYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeyMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMHa4YHBIM pacTBOpoM okcupa cepedpa(l)), kadecTBeHHOe OOHapyKEHHE
yriiepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEIECTBAX, MOJy4YEHUE HTWICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusMu «Hedtb» n «Yrompy»,
oOpasllaMM TUIacTMacC, KaydyyKOB M PE3UHBbI, MOJCIMPOBAHUE MOJIEKYI
YIJIEBOJIOPOJIOB U FaJIOT€HIPOU3BOJHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kaniue opranndeckue coeIMHeHUsI.

[Ipenenvubie ogHOaTOMHBIE CcnUpThl. CTpoeHUE MOJIeKyn (Ha MpuMepe
METaHOJIa W J3TaHojda). ['oMonorudeckuil psn, obmas QopMmyna, H30MeEpHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNeTbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOpoIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: pEAKIUM 3aMEIICHUs, JerujpaTallid, OKHUCIEHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMHM  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOMyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie »¢upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XMMHUUYECKUE CBOMCTBA: pEaKLUK 3aMEIICHUs, B3AaUMOJICHCTBUE C OPraHUYECKUMHU
W HEOPraHWYECKUMHU KHCJIOTaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHne o MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHHUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONydYeHHS W TNPUMEHEHUE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHUE MOJEKYJIbl, B3aMMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
O0eH3oapHOrO snpa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco0s! TosTydeHus: U npuMeHenue gperomna. GenondopmanbaeruaHas cMoa.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, OOIIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. Pu3nyueckue CBONCTBA albJErHIOB H
KETOHOB. XMMHYECKHME  CBOMICTBAa  aIbJErMJAOB W  KETOHOB:  pPEaKUuU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OOHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCTOT. 30Mepus U HOMeHKIaTypa. Pu3ndeckue CBOMCTBA
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3UM MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKANM, PEAKUUH C YYaCTHEM YIJIEBOJAOPOIHOIO paJMKaa.
OcoOeHHOCTH CBOWCTB MYpaBbUHOM KHUCHOTHL. [loHATHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U apPOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCIJIOT: CTEapUHOBAs, MaJIbMUTHHOBAs, OJEUHOBas, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CrlocoObl OTyUYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psna, oOwmas Gopmysa, U30MEPHUS H
HOMEHKJIaTypa. PHU3WYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOIW3 B KHUCJIOU H
IIEJIOYHOM Cpelie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1iesiouHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mas xapaktepuctuka yriaeBoaoB. Kinaccudukamus yrieBogoB (MOHO-, -
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raigakrosa, pu0o3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBA UM HaxoxkAeHHE B npupoje. DoTocuHTES.
XUMHUYECKHUE CBOMCTBA IIIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynm, COUPTOBOE M MOJOYHOKUCIOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe U HEBOCCTAHABIMBAOIIME AMcaxapuabl. [ 'maponus
nucaxapunioB. Haxoxxnenue B mpupoje u npuMmeHenue. [lonucaxapuapl: Kpaxmail,
IJIMKOTEH U 1eiumoio3a. CTpoeHue MakKpOMOJIEKYJl Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHEe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KaYECTBEHHAs pPEaKkUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHEe >PUpPOB Leoa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).



OKCIEpUMEHTAIbHBIE METOJbl HM3YUYEHHs] BEIIECTB M HUX MPEBPAllCHUMN:
PaCcTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE STUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC pPEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  wmemu(ll)), peakmus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue cBoiCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bI ¢ TuapokcuaoMm meau(ll), BzaumoneiicTue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3a7a4 1Mo TemMaM «ChupTel U
dbenomnwly, «KapooHoBbIe KHUCIOTHI. CII0KHBIE 23PUPBI.

A30TcCoaep:Kale OPraHuvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekys, oOmmas gopmyiia, U30MepHsi, HOMECHKJIATypa U (hU3NYECKUe
cBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTHYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUIMH — TPEACTaBUTEIbL aMHMHOB apoMaTrudyeckoro psga. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIN aTOMOB B MOJIeKyJe aHuiauHa. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHBbIE peakiuu Ha aHwIMH. CrocoObl
MOJyYeHUs] M TpuMeHeHue anudaruueckux amMuHOB. [lonydyeHue aHuiIMHA U3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknatypa u uzomepusi. OTaenbHbIe IPEACTaBUTEIN O
AMUHOKHUCIIOT: TJIMIMH, ajanuH. Ou3n4ecKue CBOMCTBA  aMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHMCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJUKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak npupojHbie TMoauMepbl. IlepBuyHasi, BTOpUYHAs U TpPETUYHAS
CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEIKOB: TUIPOJIU3, JACHATYpalus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3yYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJE, JIeHATypamus OEIKOB IMPU HArpeBaHWM, IBETHBIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A3zoTcoaepkaiiue OpraHuYecKue COEIUHCHUS n «Pacno3naBanue
OpTraHUYECKUX COCTUHEHUI.

BricokoMoJ1eKyJISIpHbIE COeINHEHMNSI.

OCHOBHBIE MOHSTUSI XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALMU, CPEIHSST MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[TomumepHbie Martepuanbl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPOINMIICH,
NOJIUBUHWIXJIOPU, MOJUCTHPOJ, MOIUMETHIMETAKPWIAT, TOJUKapOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKd
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CHEUHUAIBHOTO Ha3HAYECHUs (Tedion, KeBJap,
AIIEKTPOIPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeéMbie MOJIUMEPHI).

DKCNEpUMEHTAIbHBIE METOJbI M3YyYEHHUS BEIIECTB W MX MPEBpaIlCHUN:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE HSKCIEPUMEHTAIbHBIX 3adad 1o Tteme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH).

Pacuérnblie 3anaun.

Haxoxaenue MoJIeKyJsIpHOM (HOPMYJIbl OPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXIECHUE
MOJIEKYJIIPHON  (DOPMYJIBI OPraHUYECKOTO COEAUHEHUs 1o Mmacce (00béMy)
IPOJYKTOB CropaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peakIMu W/WIUM MCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, ONMpPENCICHUE AOJIM BBIXOJA MPOAYKTA PEAKUHH OT TEOPETUUYECKU
BO3MOHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPHU U3YUYEHUH OPTaHMYECKON XMMHH B
10 xmacce OCyHIECTBISCTCS 4Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOII0ICHUEe, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
HSHEPreTUYECKUM ypOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIusi,
Macca.

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIM U TeTEepPOTPO(HBIA THUIl MUTAHUS, OPOKECHHE,



dorocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMbIe, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTHI, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYEeCKUi 3meMeHT. M3oTomnbl. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCJIA. DHEPreTUYECKUE YPOBHU M
noaypoBHHU. AToMHbIE opOuTanu. Kinaccudukarus XuMUYeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XIEHHOM COCTOSIHUH, JICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepuonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.UN. Menneneera. CBA3b NEPUOAUYECKOrO 3aKOHA U llepuomnueckor CUCTEMBI
XAMHYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMHYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynnaM ¢ IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHUIBI XMMHWYECKON CBSI3U: KOBAJCHTHAsl, WOHHAs,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. JHEPrus U IJuHa CBsA3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexMOoNeKyJIIIpHbIE B3AaUMOCUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPbl MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha TTpUMEpe COCAMHEHUMN
AJIEMEHTOB BTOPOTO NMEPUOJIA).

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

BemectBa  MONEKYJIApPHOTO M HEMOJEKYJSIPHOTO  CTPOCHHUSA.  THIBI
KPUCTAUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MctuHHble pactBopsl. lIpencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIIEHTpanusi. HaceleHuble u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaruys n HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. | pUBHUATLHEIC
Ha3BaHUS OTICJIbHBIX MIPEACTABUTENICH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYECKIX peakluid B HEOPTraHMUYECKOH U OpPraHudecKOu
XUMUHU. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAICHUS
HHEPrUU MPU XUMHUYECKUX peakiusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXuUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiiu, €€ 3aBUCUMOCTh OT Pa3INYHBIX (haKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTann3aTtopsl.

OOpatuMble U HEOOpaTUMbIE peakii. XumMudeckoe paBHoBecue. Koncranra
XUMHYECKOTr0 paBHOBecHs. (DAaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEpaTypa, AaBJICHUE U KOHIICHTPAIIMU BEUIECTB, YUYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIe UM CclIaOble 3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHA.

OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnIuTeNb W BOCCTAHOBUTENb. [Ipolecchl OKHCIEHHST U BOCCTAHOBJICHUSI.
BaxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. METON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJIbl M3y4YEeHHUS BEIIECTB W MX IPEBpaICHUN:
pa3lioKEHHUE TMEPOKCUJA BOJAOPOJa B NPUCYTCTBUM KaTajlnd3aTopa, MOJENU
KPUCTAJUIMUECKUX PENIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeieTieHHue
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, M3yYEHUE BIIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHMHUYECKOW pEaKIUH U TOJO0XKEHUE XHUMHUYECKOTro
paBHOBECHSI.

Heopranuueckast xumusi.

[Tomoxenne HemeraiuioB B llepuogmueckon cucremMe XUMHYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znueckue
CBOMCTBa HEMETAJIOB. AJIJIOTPOIUS HEMETAUIOB (Ha MpUMeEpe KHUCIOpOoaa, CEPbI,
dbocdopa u yriepona).

Bonopon. Ilomydenue, ¢gusznueckne M XUMUYECKHME CBOWMCTBA: PEAKIUU C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AJIEMEHTHI.

["anorensl. HaxoxaeHue B Mmpupoje, CIOCOOBI MOdydeHus, (u3ndecKue u
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpObl. BaxkHelmume KUCIOPOACOACpIKALINE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TMPOMBIIICHHBIE CTIOCOOBI TOTYyYCHUS
rajgoreHoB. [I[pumeHenune rajoreHoB U uX COCIMHEHUM.



Kucnopon, o3on. JlabopaTopHble M MPOMBINIJIEHHBIE CIIOCOOBI TOYYCHUS
kuciopoga. Ou3nyeckue U XMMHYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mOpupoje, CIOCOObI MOJYYEHHS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyinbduasl. Oxcua cepwi(1V), okcun
ceppl(VI). Cepuucras m cepHas KHCJIOTBI W uX coid. OCOOEHHOCTH CBOWCTB
cepHoU KucnoTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B TMpupojie, CHOCOObl MOMy4yeHUs, (U3MYECKUE U
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U X coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [Ipumenenue azora
U €r0 COeTMHEHHUI. A30THbBIE yI00pEHHUS.

®docdop. Haxoxnenue B mpupoje, cnocoObl MONy4YeHUs, (Pu3nueckue u
xumudeckue cpoiictBa. dochunpr u ochun. Oxcuasl docdopa, dochopHas
kuciaora u e€ conu. [Ipumenenune ¢ocpopa u ero coeauHeHuil. docopHbie
ya00peHus.

VYrnepon, HaxoxJIeHWE B IpUpole. AJUIOTPOIHBIE  MOJUDUKALINUH.
duznyeckue W XHUMHYECKHME CBOWCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaAHHBIX
yraeponoMm. Okcua yriaepoaa(ll), oxcun yrimepona(lV), yronenas kucimora u eé€
cojii. AKTUBUPOBAHHBIA YyTroib, agcopOuus. DymepeHsl, rpadeH, yriiepoaHbie
HaHOTPYOKU. IIprMeHeHre MpOCThIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMy4eHHs, (PU3NUECKHE U
xumudeckue cpoiictBa. Oxcupn kpemuusi(1V), kpemHHEBash KHUCIIOTA, CUIHKATHI.
[IpumeHeHne KpeMHus 1 ero coeAnHeHuil. CTeKI10, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tonmoxenne MetamioB B [leproanveckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHUS JJIEKTPOHHBIX O00JI0OUYEK aToMOB MeTauioB. OOmue
dbus3nyeckue cBoWcTBa MeTauioB. [IpuMeHeHHe MeTauioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  crnocoObl
MOJTyYeHUS METaJJIOB: TUIPOMETAILTYprus, MUPOMETAILTYPIHUs,
anekTpoMeraiutyprus. [lonarue o koppo3uu MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mas xapakrepuctuka MetamioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX OdeMeHToB. Hatpuii u kanuii: mnomydyeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

Oo6mas xapaktepuctuka metamioB |lIA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKUX OJJIEMEHTOB. MarHuii W KajnbLUui: MOJIydeHue, (u3nUecKue u
XUMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COECAUMHEHUHU.
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHHUS!.



AIOMHUHWN: TTOTy4YeHue, GU3nIecKre U XMMUIECKUEe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QOTepHbIE CBOICTBa OKCHAA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB T1o0ouHbIX mnoarpynn (b-rpymm)
[leproanyeckor CUCTEMbI XUMHYECKUX AJIIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUabl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomartsl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonydeHne u npuMeHEeHne Xxpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxnetimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kanusi, ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a U ero coeluHeHuil. OKCUpbl,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonmyuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

Pu3nyYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
PUMEHEHUE MEAU U €€ COCAMHEHMIA.

[MuHk: momydyeHue, (U3MYECKUE U XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA [INHKA, THIPOKCOKOMILIEKCHI TMHKA. [[puMenenune
LIMHKA U €T0 COEUHEHUM.

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpaIICHUI:
u3yueHre oOpaslloB HEMETaJIOB, ropeHue cepnl, docdopa, xene3a, MarHus B
KHCJIOPOJAE, M3y4YeHHE KOJUIeKIMU «MeTtaiuibl M CIUIaBbD», B3aUMOJICHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOHM (BO3MOXHO HMCIOJIB30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE LIMHKA W JKEJie3a C PacTBOPAMH KHUCIIOT H
1IeJI0Yeil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJECUCTBUE THIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMH KHCIIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«T"anorensr», «Cepa u e€ coequHeHUs», «A30T U (hochop U UX COCTUHEHUSN,
«Mertasibl TIaBHBIX TOATPYIID», «MeTasuibl HOOOYHBIX MOATPYIID.

XUMUS U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTHUs yenoBedectna. [lonstue
O Hay4YHbIX METOoAaxX IMO3HAHUS M METOJO0JIOTUA HAy4YHOTO HCCIIEIOBAHMUS.
HayuHble npuHUIKNBI OpraHUu3alui XUMHYECKOTO MPOU3BOACTBA. [IpoMbllsieHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIECTB (HAa MPUMEpPE MPOU3BOACTBA aMMHAKA,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMblliuieHHbIE CITOCOOBI MOIYYeHUS] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYKAIOIIEW Cpeabl M €ro IMOCIEACTBUS.
Poub xumun B 0O6ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMHsiT ® 310pOBbE uesoBeKa. JlekapcrBeHHble cpenctBa. [lpaBuna
MCITIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METULIUHBI.



XYMUsl THIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIEe 100aBku. Ponb xumun B
o0ecreueHnH MHUIIEeBOM 0€30MaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMOJIb30BaHUSl IpenaparoB OBITOBOW XWMHUU B TOBCEAHEBHOM
KU3HU.

XHUMHSI B CTPOUTENBCTBE: BAKHEUIIUE CTPOUTEIbHBIE MAaTepuaibl (LEMEHT,
OCeTOH).

XuMHs B CeIbCKOM X03sicTBe. OpraHu4eckrue U MUHEpaJIbHbIE y100pEHHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MAaTE€pUalibl, KPACKH, CTEKIIO, KEpaMHUKa.
Marepuainsl g 3J€KTpOHUKU. HaHOTEXHOIOTUN.

Pacuérnblie 3anaun.

PacuéTpl: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BElIECTBa, Macce WK O00BEMY OJHOIO U3 YYaCTBYIOIIMX B PEAKIMH BEILECTB,
Maccel (00BbEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB pEAKLUU, €CIU OJHO U3
BEILIECTB HMMEET MpUMecH, Macchbl (00BbEMA, KOJIMYECTBAa BEUIECTBA) NPOIYKTa
peaKkIuy, €CIM OJHO W3 BEIIECTB JAHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHLIEHTpalMy BEUIECTBA B pPACTBOpPE, JOJM BbIXOJA MNPOAYKTa PEAKIUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM o0med
HEOpraHW4eCcKoM XuMuM B 11 Kjacce ocylIeCTBISETCS Yepe3 MCIIOIb30BAaHUE Kak
OOIIUX €CTeCTBEHHO-HAYYHBIX TOHSITHM, TaK ¥ TOHSITHH, MPUHATHIX B OTIEIHHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO01Ke ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHsl, 3aKOH, aHaJIW3, CUHTE3, KiacCu(PUKalus, NePpUOJIUIHOCTh, HAOIIIOICHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®dusrka: Marepus, MHKPOMHpP, MaKpOMHUpP, aTOM, 3JIEKTPOH, IIPOTOH,
HEUTPOH, MOH, U30TOMbI, PAIUOAKTUBHOCTh, MOJIEKYJIA, SHEPIE€TUUECKUI YPOBEHD,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBAa, HJACAJbHBIN Ta3,
(bu3nuecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHsl, Macca.

buomorus: kieTka, opraHusM, dKocucTeMa, onocdepa, MeTaboInU3M, MaKpO-
¥ MHUKPORJIEMEHTBI, O€JIKHU, KUPBI, YIIIEBO/bI, HyKJICMHOBbIE KHCIOTHI, (PepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, TOJIE3HbIE UCKOAaeMbl€, TOILIMBO,
pecypchl.

TexHonorus: XMMHUYECKasi MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, NMUIIEBAs MPOMBIIUICHHOCTD,
dbapmaneBTUUECKas MPOMBILIEHHOCTb, MIPOU3BOCTBO KOCMETUYECKUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIMOHHBIX  MAaTCPHAJIOB, OJJICKTPOHHAsA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBLIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBMM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyJarONMMHUCST POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCTA U CAaMOOIPEAECIICHHIO; HATMYNE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTh 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA NpeaAMeTa «XUMHUSD»  OTPakKaroT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOy4Jaronuxcs B MPOIECCe peau3aiu 00pa3oBaTeIbHON JEATEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M MPAKTUYECKON JESATEILHOCTH
oOydJaronmxcs B MPoLIecCce peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUSI 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIITMOHHBIX TIPaB U 00SI3aHHOCTEH,
YBQ)XEHUSI K 3aKOHY W IPABOIOPSAJIKY;

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TIPU CO3JAaHUU
y4EOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX M MO3HABATEJBHBIX 3a/1a4, BBHIMOJHEHUU
XAMHUYECKUX DKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YUYCOHOU ACITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOUICHWSI K MCTOPUYECKOMY M HAYYHOMY HACJIECAUIO
OTE€UYECTBEHHON XMMUH;

YBaXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pe3yJbTar
JUTUTEIbHBIX ~ HAONIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB;



UHTEpeCAa M I103HABATEIbHBIX MOTHBOB B IOJYYEHUH M MOCIEAYIOIIEM
aHaim3e MHPOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHBIC C XUMUYECKUMU SBJICHUSMH,
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 M C YUYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYIIKOB;

4) popmMupoBaHus KyJIbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 310pOBOro U 0O€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3MUECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOJroicHUs1 TIpaBWJI 0Oe30macHOro oOpalleHusl C BelleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YTPOXKAIOIIMX 30POBbIO U KU3HHU JIIOJCH;

OCO3HAHMS MOCIEACTBUN W HENPUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
NesTEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHUM NPAKTUYECKUX 3a/ay
COIMAJIbHON HANPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEepeca K MPAaKTHUECKOMY HM3YUYEHHMIO MPOQPECCHI pa3IMdHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHUS K TPYY, JIIOASIM TpyJAa U pe3yiabTaTaM TpyAOBOU IeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONW TPacKTOPHUHU
oOpa3oBanus, Oyaymied mpodeccun M peanus3arui COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) 3K0JI0rN4eCKOro BOCIIMTAHUS:

HKOJIOTUYECKU I€I€CO00Pa3HOr0 OTHOILICHHUS K MNPUPOJE KaK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3€MJIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEM, BIHSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMATIBHON CPEJibl;



OCO3HAHHUS HEOOXOIUMOCTH WCIIONB30BAHUSA JOCTKEHUA XUMHUHU IS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYNKAIOUIEH
NPUPOIAHON cpelie, YMEHHsSI MPOTHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4usl Pa3BUTOr0O 3KOJIOTHYECKOTO0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 NMO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUSl CHeUU(PUKA XHMHUHM KaK HayKd, OCO3HaHUS €€ poJid B
GbOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpeCTaBICHUS] 00 OKpY>KalollleM MUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUSs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
IUBWIN3ALMK: B €€ TyMaHUCTUUYECKOW HAMpaBICHHOCTH M BaXXHOW pOJM B
CO3JaHUM HOBOW 0a3bl MaTepUaJbHOM KYJbTYpbl, B PEIIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENTHOTO TPY/Aa U AKOJOTUYECKH KOM(DOPTHOM KU3HH KaXKIOTO WICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: T[OHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MUpa U
MPOUCXOAIIUX B HEM U3MEHEHUH, YMEHUS eiaTh 000CHOBaHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

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

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKOM NEATEIbHOCTH;

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

WHTEpeca K OCOOCHHOCTAM TpyAa B Pa3IUYHBIX cepax MpodecCHOHATBHON
JIEeSITEIbHOCTH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHHSI TPOTPAaMMBbl IO XMMHH Ha YPOBHE
CpellHero o01ero oo0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEKIMCIUIUIMHAPHBIE (MEXKIPEIMETHbIC) OOIIEHAYYHbIC MOHITHUS, OTPaKAIOUIUE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UcCIeA0BaHUE, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIpYTHUE);

YHUBEpCAIbHBIC yUe€OHbIC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISTUBHBIE), o0ecreynBaome (dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YyYaroInXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BATh OCBOCHHBIE

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

MeranpeagMeTHbIE Pe3ybTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETyJSTHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvYecKue JaecTBUSI:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOseMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTaThl AEATEIIHLHOCTH C MOCTABJICHHBIMU LIEJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITHUN M yCTAHABJIMBATH HUX B3aHUMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS J1J11 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KJIacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHI;

yCTaHaBJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKICHHS (MHAYKTUBHbIC, JENYKTUBHbBIC, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIMPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSITH B MPOIECCE MO3HAHUS MCIOJIb3yEeMble B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICJIHLHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKON



peaKkuuy — MpPU PEUICHUU YYEOHBIX IMO3HABATENBHBIX M IPAKTUYECKUX 3ajad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMHYECKUX PEAKIIHA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMyIMpOBaTh LIEIH U 3314l UCCIEAOBAaHUS, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSTEIHLHO C(OPMYJIUpPOBAaHHBIE BOIPOCHl B KayeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IJIAHUPOBAHUS M IPOBEACHHS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOMIOATh 33 XOJA0M
Ipolecca, CaMOCTOSATENIbHO IPOrHO3MPOBATh €ro pe3ysbTar, (OopMyJIUpOBATH
0000IIEHNS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEIBLHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKUX 33Jay, NPUMEHEHUIO pPa3JIudHbIX
METOJIOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJIsSIpHAsl JIUTepaTypa XHMHUYECKOTO COJEp)KaHUs, CIpaBOYHbIE IOCOOHUS,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (HOopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUYUBOCTb;

(bopMyIUpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orbope wmHPOpPMAIUM, HEOOXOAUMOW JUIS BBIMOJHECHHS Y4YeOHBIX 3a/aad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMalbHYIO  (GOpMy  MpPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIbI, PUCYHKH U IPYTHUE);

UCIIONIb30BaTh HAY4YHBIM fA3BIK B KadecTBe CpeAcTBa MNpu padoTe ¢
XUMUYECKOM uH(pOpMaIMel: MNPUMEHATh MEXIpeAMeTHbIe ((usuyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJIbl, a0OpEBUATYPbI, HOMEHKJIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'TIAAHOCTH.

KoMMyHMKAaTHBHBIE YHHBeEPCAJIbHbIE Y4eOHbIe 1eiCTBHA:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYX/IaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JMCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIMPOBATH CBOM MPEII0KEHUS
OTHOCUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNATh C TNpE3eHTAlMel pe3yJbTaTOB IO3HABATEIBHOU AESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WIIM COBMECTHO CO CBEPCTHUKAMU IIPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
M3Yy4YaeMbIX BEUIECTB, peaanu3alud yueOHOro NpoeKkTa, U GopMyIUpOBaTh BHIBOBI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAaHUS MO3UIUN B
X07ie 00CyX/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBHS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEJIbHYIO
NEATENIBHOCTh, ONpeAeiasd €€ ILeM W 3aJadd, KOHTPOJUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YYE€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (eKTUBHBIN CcrMOCO0 HMX peleHus ¢ Y4YETOM IMOJYyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJISATh CAMOKOHTPOJIb JCSATEIHPHOCTH Ha OCHOBE CaMOaHaW3a H
CaMOOIICHKH.

MHNPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHBIC pe3ynbTaThl OCBOSHUS MTPOTPAMMBbI II0 XUMUH Ha YIIyOJEHHOM
YPOBHE Ha YpPOBHE CpeaHEro oOImero oOpa3oBaHHUs BKIOYAIOT CIEIU(DHUCCKUC
JUTsL y4eOHOTO peaMeTa « XUMUSD» HaydHbIe 3HAHUS, YMEHHS M CTIOCOOBI JeHCTBUN
10 OCBOCHUIO, MHTEPIIPETAIIMN M MPEOOPA30BAHUIO 3HAHUH, BUBI JESITCILHOCTH
10 TTOJTYYCHHIO HOBOT'O 3HAHUS M IMPUMEHCHHIO 3HAHWN B PA3IMYHBIX YUSOHBIX
CUTYaIMsIX, a TAKXKE B PeabHBIX KU3HCHHBIX CUTYAIlUsX, CBI3AHHBIX ¢ XuMue. B
mporpaMme IO XHMHHM TIPEIMETHBIE PE3yJbTaThl MPEACTABICHBI 10 TOJaM
U3YUYCHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHUs»
OTPaXKAIOT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUM: O MECTE M 3HAYCHUH OPraHUYCCKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYECHUU YCTOWIMUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUITMHBI, CO3JJaHUU HOBBIX MAaTEpPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecrnieueHUn PalOHAIILHOIO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPHI
YeJIoBeKa, a TakKe DOKOJOTWYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO Y IPUPOJHOM CPEJE;

BJIAJICHUE  CUCTEMOM  XMMHUYECKUX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHH JIEMEHT, aTOM, PO U SJIEKTPOHHAA
obojoyka aroma, S-, P-, d-aToOMHbIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX OpOuTaneil, HOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAS CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJIIPHBIN 00BbEM, YIIIEPOAHBIN CKeNeT, GyHKIIMOHATbHAS
rpynmna, pajaukail, CTPYKTypHble (opMymbsl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJIETHBIC), M30MEpUsl CTPYKTypHass M TNPOCTpaHCTBEHHas (reomMeTpuyeckas,
ONTUYECKas), HM30MEPHI, TOMOJOTUYECKUA PN, TOMOJIOTH, YTIEBOIOPOJIBbI,
KHCJIOPOJA- W a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHUs, MOHOMED, IMOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHM, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHHUS OPTraHUYECKHX
BemecTB A. M. ByTiepoBa, 3aK0OH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalleHUs DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUSA, JIKAIIUE B OCHOBE
MOHMMAHUSI TPUYMHHOCTH U CUCTEMHOCTH XMMUYECKUX SIBICHUMN; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIuil, TEPMOJWHAMUYECKHX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIII aTOMOB
B MOJIeKyJaxX (MHIyKTUBHBIA U Me30MepHbIi 3(dekTsl, opuentantoll u |l pona);
(aKTOJOTMYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJYYEHUU U 0O€30MacCHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHYECKOTO
MPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TIepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUMN: BBISIBISTH XapaKTEPHbIC MPU3HAKU TIOHSATHM,
YCTAHABJIUBATHUX B3aUMOCBSI3b, MCIOJb30BATH COOTBETCTBYIOIIME IMOHATUS MPU
OIIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

WCIIOJIb30BaTh XMMHUUYECKYIO CUMBOJIMKY JJII COCTABJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYECKUX
BEILIECTB;

COCTaBJISAITh YPAaBHEHUS] XMMUYECKHX PEAKIMl U PacCKpbIBaTh UX CYLIHOCTB:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIHMl  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OajlaHca »JTUX peakIuii, peakiii HOHHOTO OOMeHa IyTéM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUM;



M3TOTaBJIMBATh MOJIEIN MOJEKYJ OPraHUYECKUX BEUIECTB I WILUTIOCTPALIUU
WX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUMW: YCTAHABJIMBATH MPUHAICKHOCTh M3YYCHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy U CTPOEHUIO K OIpPEIEIEHHOMY
KJacCy/Tpynne CcOoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoAuTh TpUBHATLHBIC HA3BAHUS IS OTICIHHBIX
MPEJACTABUTENICH OPraHUYECKUX BEUIECTB (ITUJIEH, allETUJIEH, TOJIYOJI, TJULEPHUH,
ATWICHIJIMKOMb, (GeHos, (QopManbIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
[NIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUe);

c(hOpMUPOBAHHOCTh YMEHUS OINPENCIATh BUJ XHMHUYECKONW CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. byTiepoBa 1151 00bICHEHHUS 3aBUCUMOCTH CBOICTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUeckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IHMYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAIKAHOB, aJKEHOB, aJIKaJUEHOB,
QJIKUHOB, apPOMATHYECKUX YTJIEBOJOPOJIOB, CIHUPTOB, AaJIbJIETU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KHUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yTJeBOJAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY  HUMH  YPaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIMl C HCHOJB30BAHUEM CTPYKTYPHBIX
(opmy;

c(OpPMHPOBAHHOCTh yMEHHUS TOATBEP)KJIATh HA KOHKPETHBIX MpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYECKUX COCTMHEHUM OT
KPaTHOCTH U THUIMA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUHUKHU YTJIEBOIOPOIHOTO
Chipbs (He(dThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHUE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMOM 3HAHUU O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJCHUU, U3MEPEHUHU, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHUSI TPUMEHSTh 3TH 3HAHMUS;

c(hOpPMHPOBAHHOCTh YMEHUS TPUMEHSATHOCHOBHBIC OTIEPAIIUUA MBICIIUTEIHLHOM
NEeATEeTbHOCTH — aHAIM3 U CUHTE3, CPaBHEHHME, 000O0IeHWEe, CHCTeMAaTHU3aIuIo,



BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3€U — Il U3YUYEHHUS CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO MOHMMAaHUSl CYIIHOCTH MAaTE€pUaIbHOTO €IMHCTBA MHPA,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPO/LY;

cOPMHPOBAHHOCTh YMEHHH: TMPOBOJUTh PACUETHl MO XUMUYECKHUM
dbopMmysaM U ypaBHEHHUSIM XMMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3UUECKUX
BENMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOXKICHUIO XUMHUYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHYECKHUX 3JIEMEHTOB,
MPOJyKTaM CrOpaHusl, TNIOTHOCTH ra3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadoTKOn
BEILIECTB, UCIIOJIb30BATHIIOYUYECHHbBIC 3HAHUS JIJIsI MPUHSTHUS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIMsIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJYyYeHHE W M3YUYEHHUE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YIJICBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOIOACHUEM TPABHII
O6e3omacHOro oOpaleHusi ¢ BeHeCTBAaMU M JIA0OPATOPHBIM O00OpPYIOBaHHUEM,
dbopMyIHpoBaTh 1I€JIb HUCCIAEIOBAaHUS, MPEJACTABIAThH B pazndyHod dopme
pe3yJbTaThl SKCIEPUMEHTA, aHAJTM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

COOJIIOJIaTh MPaBHJIa IKOJIOTHUYECKH I1eJIeCO00Pa3HOT0 TOBEACHHS B OBITY H
TPYJAOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarolen
MIPUPOJTHOM CPEbl U JOCTUKEHUS €€ YCTOMUUBOIO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JEUCTBUS HaA JKUBBIE OPTaHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, TOHUMAs cMbICh rokaszaresns [1JIK;

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

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4yHas U y4eOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHQpopMmaluu, IHTEpHET U apyrue), KpUTUIECKU
aHAIM3UPOBATh XUMHUUYECKYI0 WH(pOopMaIuio, epepadbarbiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas u HeopraHumdeckas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAUEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOoJIi B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJEM DKOJOTUYECKOW, DHEPreTHUYCCKOW W THINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEUYEHUH PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
GbopMHpPOBaHUM MHPOBO33PEHHUSI U OO KyJIbTypbl 4YEJIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 3J0pPOBBIO M IPUPOJHON

cpene;
BJIAJCHUC  CHCTEMOM  XHUMHUYCCKHX  3HAHHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIINE TOHATHS — XUMHUYCCKHM OJJIEMEHT, aToM, SJIpO aroma,

U30TOIIBI, JICKTPOHHAsT 000JI0UKa aToMa, S-, P-, d-aToMHBIE OpOUTAIIN, OCHOBHOE H
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJIA, BAJEHTHOCTb, JJIEKTPOOTPULIATENBHOCTb, CTENEHb  OKHUCIEHUS,
XUMUYECKasi CBA3b (KOBAJICHTHas, WOHHAs, METaJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHUMHUYECKasl peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEDJIEKTPOJIMUTHI, DJIEKTPOJUTUYECKAass JUCCOLMALNS, CTENEHb JIHCCOLMAIUHY,
BOJIOPOJIHBIN TOKa3aTeNb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUYECKON PEAKIMH, CKOPOCTh XUMUYECKON PEaKIMK, XUMUYECKOE PAaBHOBECUE;
TEOPUU M 3aKOHBI (TEOPHS SJIEKTPOJUTHUECKON AMCCOLUAINM, MEPHOINYECKUIA
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILCHHUs] SHEPTUHU TIPU XUMHUYECKUX PEAKIMIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEWCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3bIK
XUMHUHM, MHPOBO33PEHUECKHE 3HAHMS, JIEKallM€ B OCHOBE ITOHUMAaHUsA
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOEHHWH BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJISIDPHOM H
HAJMOJIEKYJIIDHOM  YpPOBHSX; TPEJCTABICHUS O MEXaHU3Max XUMHUYECKUX
peakuuii, TEepMOAMHAMUYECKUX W  KUHETHYECKUX  3aKOHOMEPHOCTIX  HX
IPOTEKaHUs, 0 XMMUYECKOM PaBHOBECHM, PACTBOPAX W JHCIIEPCHBIX CUCTEMAX;
(dakToIIOTUYECKUE CBEICHHMSI O CBOICTBaX, COCTaBe, MOJyYEHWU U OE30MacHOM
MCIIOJIb30BAaHUU BAXXHEHIIMX HEOPTraHMYECKUX BEIIECTB B OBITY U MPAKTHUYECKOU
NEeATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIUIAX  XUMHUYECKOTO
IIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh yYMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS MPHU
ONMKMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHUN;



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss GOpMysT BEHIECTB M  YpPaBHEHUH XHWMHUYECKUX  pEaKLUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIAEIBHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS OMPEEIIATh BAJIGHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSIX, BUJ XUMHUYECKOM CBSI3M (KOBAJEHTHAas,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOTO BEIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATh 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M M TUNA KPUCTALIMYECKON pEIIETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh  yYMEHHUH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEILIECTBA I10 UX COCTaBY, XMMUYECKHE PEAKIIUH MO PA3JIMYHBIM IMPU3HAKAM (UUCITY
U COCTaBy pEarupyrollux BEIIECTB, TEIUIOBOMY 3(PQPEKTy peakiuu, U3MEHEHHIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTalau3aTtopa H
JIPYTHUE); CAaMOCTOSITENIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I KilacCU(pUKauuu
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI MIEPUOIMYECKOro 3akoHa Jl.
N. MenneneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATHU3UPYIOIIYI0, O0BSICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (DYHKIINH;

c(OPMHPOBAHHOCTh YMEHUM: XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB IEPBOrO—YETBEPTOrO TMEPHOJIOB
[Tepuomnueckonn  cucremsl .M.  MengeneeBa, UCHONB3YS  TMOHATHSA
«IHEPreTUYECKHE YPOBHM», «IHEPreTUYECKHE MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNn», «OCHOBHOE U BO30YXIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSICHATH3aKOHOMEPHOCTH HM3MEHEHHUSI CBONCTB XMMHUUYECKUX DJIEMEHTOB M HX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckour cucremsr J[. U
MeHieneeBa, BaJl€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
UX JICKTPOHHBIX 000JIOYECK;

cOPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIHE
XMMHYECKME  CBOMCTBA  BEIIECTB  PAa3JMYHBIX  KJACCOB,  MOJATBEPKIATH
CYIIECTBOBAHHE TEHETUYECKOW CBSI3M MEXIYy HEOPraHWYECKUMHU BEIIECTBAMHU C
MIOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEaKIINiA;

cOpPMHPOBAHHOCTh yYMEHUS PACKphIBaTh CYIIHOCTh: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOro OanaHca
ATUX PEAKIMH; peaKIuii MOHHOTO OOMEeHa MyTEM COCTaBIIEHWS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPAaBHEHWW;  pEaKUMM  TUAPOJIW3a;  PEaKIul
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



c(OPMHPOBAHHOCTh yMEHHUS OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jecTBuil (mpuniui Jle [llarensbe);

chOpPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKale B OCHOBE MPOMBINUICHHOTO TOJIYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; IEJIECO00Pa3HOCTD
NPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAyYHOIO
MO3HAHUSL SBJICHUU MpUPOABl — HAONIIOACHUE, H3MEpPEHUEe, MOJICTUPOBaHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHHS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YEJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBJISITh B3aMMOCBSI3b XMUMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUEThl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHASA KOHUEHTpPALUSIY;
Macchl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OHOTO W3 YUYaCTBYIOIIUX B PEAKIMU BEIIECTB; TEII0BOro s dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO JUCCOIMAIMU, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOAYKTA PEAKIIMU, €CIU OJHO M3 MCXOJHBIX BEUIECTB JAaHO B BUIE PacTBOpa C
ompeeIEHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAaHO B M30BITKE
(MMeeT TpHUMECH); JOJM BbIXOJA MPOAYKTa PEaKIuH; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUUN: CAMOCTOSITEIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMeEHa,
MOATBEPAKIACHNUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEEICHUE
Cpelbl PacTBOPOB BEILIECTB C TMOMOIIBI) HWHIWKATOPOB, H3YyYECHUE BIIUSHHUSI
pa3MYHBIX  (AKTOPOB HA  CKOPOCTh XUMHUUYECKOM  peakiuu, peIICHHE
OKCIEPUMEHTANIbHBIX 3afa4 1o TemaM «Metawiey u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 6€30MacHOT0 OOpaIleHus ¢ BEIIECTBAMU U J1a00paTOPHBIM
oOopynoBanueM, (HOpMyIupoBaTh II€db HMCCJIENOBAHUS, TMPEIACTABISATH B
paznu4HOi (QopMe pe3ynbTaThl SKCIEPUMEHTA, AHAIU3UPOBATH U OIEHUBATHHUX
JIOCTOBEPHOCTB;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIaTh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocyJol M j1abopaTopHbIM OO0OpyAOBaHMEM, OOpAIICHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTMYECKH IE€JIECO00pa3HOr0 TOBEACHUS B OBITY U TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATh II€JICHANPABICHHBINA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MacCoBOM MHPopMauuu, IHTEpHET U apyrue), KpUTUYECKU
aHaJTM3UPOBATHXUMUYECKYIO0 MH(OpMaIHio, mepepadaThiBaTbeE U UCIOIb30BATHB
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.
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Paznen 1.TeopeTnyeckue 0CHOBBI OPraHMYeCKOM XMMHUM
[IpenMeTr opraHuyYeCcKON XUMUU.
1.1 TSO HI/I}I CT pOCHI/I}I OpPTaHUYECKUX 8 bubmmorexa LIOK
' p pu p https://m.eds00.ru/d69df650
coenunenunii A. M. bytneposa
Hroromopazaemy 8
Pa3znea 2.YriaeBoaopoansl
[IpenenbHBICYTIIEBOJOPOABI — bubnuoreka [IOK
2.1 )
AJTKaHBI, IIMKI0ATKAHBI https://m.edsoo.ru/d69df650
59 HenpenenbHble yrieBogopoab: 14 1 bubmuoreka [IOK
' aJIKeHBI, aJIKaJIMEHbI, aJIKUHBI https://m.edso0.ru/d69df650
53 ApoMaTH4ecKHEyIJIEBOAOPOIBI 8 bubnmnoreka HOK
' (apeHbi) https://m.eds00.ru/d69df650
54 [IpupoaHbIEe HCTOUHUKU 4 bubmuoreka [IOK
' YIJIEBOJIOPOOB U UX MepepadoTKa https://m.eds00.ru/d69df650
95 ["asioreHnpon3BOAHBICYTIEBOIOPOI0 4 1 bubnmnoreka [JOK
' B https://m.eds00.ru/d69df650
Hroromopasaemy 35
Pasnen 3.Kucaopoacoaep:xanueopranuyecKkuecoeIMHeHUs
3.1 Cruptel. ®enon 11 1 bubnuotexa [JOK



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

https://m.edsoo.ru/d69df650
KapOoHunpHBIE COCTUHEHUS:
3.2 albIeru bl 1 KETOHBL. KapOOHOBEIE 21 buGnuorexa [IOK
' AleTiA - Rap https://m.eds00.ru/d69df650
kucoThl. CnoxHbIe 3pupbl. XKupbl
bubnunoreka LIOK
3.3 Y TIeBO/IE! d https://m.eds00.ru/d69df650
Hroronopazneny 41

Pa3znen 4.A30Tcoaepkaniueopranneckmuecoe1MHeHu st

4.1 AMUHBI. AMUHOKUCIOTHL. benku 12 E;I[?SH/I//I;T:;(::)(])_IrOu/I; 6947650
Hroronopazneny 12
Pa3ge.11 S.BbICOKOMOJIEKYJISAPHbIECOCAUHCHUS

5.1 BricokoMoneKy s pHbIECOSTUHEHUS 6 E;ISSHE;T:;(;?PUE 6947650
Hroromopazaeny 6
OBIIEE KOJIMYECTBO YACOB I10 102
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KJIACC

KosaunuyecTBoyacoB JJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (udpoBbie)
n/n TEMIIPOTrPpaMMBbI Bcero KonTpoabubiepadorsl IIpakTnyeckunepadoTbl P
o0pa3oBaTejibHbIEpPeCypPChI
Paznen 1.TeopeTnyeckneoCHOBLIXMMHUM
CrpoeHue aToma.
[Tepuonnueckuii 3aKOH U
1.1 Ilepnoauueckas cucreMma 9 bubnmorexa LOK
' P https://m.edsoo.ru/2dd57f24
XUMHYECKHUX 31eMeHTOB /JI. 1.
Menneneesa
CrtpoeHueBeniecTna. bubnnoreka [JOK
1.2 11 1
MHoroo06pa3ueBenecTs https://m.edsoo.ru/2dd57f24
bubmuorexa [JOK
1.3 X 19 1 3
HMHHeCIdepeatdi https://m.edsoo.ru/2dd57f24
Hroronopasaeny 39
Pasnen 2.Heoprannueckassxumusi
bu6nmoreka [JOK
2.1 H 31 1 3
CMETAILIH https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
2.2 M 23 1 2
CTaLIbl https://m.edsoo.ru/2dd57f24
Hroronopaszneny 54
Paznen 3.Xumus u )KU3Hb
31 MeToapl TO3HAHKS B XUMUH. 9 bu6mmorexa [IOK

XUMUS U KU3Hb

Hroronopazneny 9

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



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KVJIACC
Ne KoandecTBouacosB
Jdarau3zyuy | OJjexkTpoHHblennppoBbIleoOpa3zoBaT
n Temaypoka Bce KonTpoabHbie IIpakTuyeckue y P op P
eHHus eJIbHbIepecypChl
/ ro padoThI padoThI
I
[Ipenmer u 3HaueHue
OPraHU4YeCKOW XUMHH,
MpEeICTaBIICHUE O 1 bubmorexa HOK
peAl https://m.edso0.ru/3686e6f5
MHOT000pa3uy OPraHuYeCKUX
COCIMHEHUN
DIIEKTPOHHOE CTPOEHUE aTOMa
riiepoaa (OCHOBHOE U
1}3,036p>1<)1é1({Hoe COCTOSIHUS ) 1 bubmmorexa [JOK
y ' https://m.edsoo.ru/Oce6fd4c
BaiieHTHEIEBO3MOKHOCTHATOMA
yriepoja
XUMHYECKas CBA3E B
OpTaHUYECKUX COCTUHECHUSIX.
Mexanusmbl 00pa3oBaHus 1 bubmorexa LOK
. p https://m.edsoo.ru/8d39f5c8
KOBaJIEHTHOM CBSI3HU, CIIOCOOLI
paspbiBa CBsA3EH
Teopnsa ctpoeHus
0 F:HHLIGT(;II)(HX coenuHeHn A 1 buGnnorexa [IOK
P a ' https://m.eds00.ru/9e595ch8
M. bytneposa
Buabl nzomepun: cTpykTypHasi,
MpOCT aHCTBIE)lHHaSI PP 1 bubnnorexa [IOK
pocTp ' https://m.eds00.ru/b0e61661
OnekTpoHHbIe 3 (HEKTH B



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

MOJIEKYJIaX OPraHU4YEeCKUX
COCIMHEHUN

[Ipencrasnenue o
KJaccu(puKaum u

6 CUCTeMaTHYECKast bubmorexa HOK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpraHWYECKUX BEIIECTB

7 Kiaccudukanus peakuuii B bubnnorexa [JOK
OPraHUYEeCKOW XUMUHU https://m.edsoo.ru/ba5706aa

3 Cucremaru3anus 1 0000IIeHue bubnunoreka LIOK
3HAHUM MO TeMe https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHYCCKHH Psij,
oOmras ¢popmyina,

9 HOMEHKJIaTypa U U30MEpus, bubmmoreka [JOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYT

10 du3nvecKkue U XUMUYECKHUE bu6mmoteka IIOK
CBOMCTBA aJKaHOB https://m.eds00.ru/3137711c
HaxoxxaeHne aakaHoOB B

11 npupoe. CriocoOs! mosyueHus brbmmorexa [TOK

https://m.edso0.ru/259b0a5b
U TIPUMCHEHUE AJTKAaHOB
[{ukmoankaHbl: oOmas
dbopmysa, HOMEHKIATypa U
12 H30MepHs, 0COOCHHOCTH bubnunorexa LIOK

CTPOCHUA U XUMHUYCCKHUX
CBOICTB, CITIOCOOBI OTyUEHUS
Y IIPUMEHEHUE

https://m.edso0.ru/156730d2



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2

Pemenne pacy€THbIX 3a1a4 HA
OIIpECIIEHNE MOJIEKYJIAPHOU
(bopMyIIbl OPraHMYECKOro

13 BEIIIECTBA 10 MACCOBBIM JIOJISM bubmmorexa [JOK
https://m.edsoo.ru/bf84d8eb
aTOMOB 3JIEMEHTOB, BXO/SIIUX
B ero coctaB. CucremaTu3anus
1 0000IIeHIEe3HAHUITIOTEME
AJIKEHBI: TOMOJIOTUYECKUH PS/I,
oOmras ¢popmyina,

14 HOMEHKJIAaTypa, 3JIEKTPOHHOE U bubnnorexa [JOK
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MoJiekys1. CTpyKTypHasi ¥ Liuc-

TpaHC-U30MEPHUSATKEHOB
Ou3nYecKue 1 XUMUIECKHE
. bubnuoreka [{OK
15 CBOMCTBA aJIKCHOB.
https://m.edsoo.ru/21069ccd
IIpaBunoMapkoBHUKOBA

16 Crioco0bl nostyueHus u bubmmnoreka HOK
IIPUMEHEHHUE aJIKEHOB https://m.eds00.ru/665dc058
[IpakTuueckas padbora Ne 1 o

17 teMme "[lonydyenue sTuiieHa u brbmmorexa [TOK

o https://m.eds00.ru/0941eed8
W3Yy4YEHHUE €ro CBONCTB
Pemenue pacu€THbix 3a1a4 Ha

18 oTpeieJICHUE MOJICKYJIIPHOM bubnmnorexa [JOK
(bopMyIIbl OPraHu4eCcKOro https://m.edsoo.ru/e9ea9921
BEIIECTBA
ATKaaueHsbl: CONpsHKEHHBIE,

19 W30JIUPOBAHHBIC, bu6nunorexa LIOK
KyMYJIMPOBAHHBIE. https://m.eds00.ru/04298c0a

Oco0eHHOCTH ANEKTPOHHOTO



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

CTPOCHUS

20 XUMHUYECKUECBOMCTBACONPSKE bubnmnoreka HOK
HHBIXJTUEHOB https://m.edsoo.ru/e561253d

21 CniocoOslI noy4eHus u bubmmoreka [JOK
MIPUMEHEHHUE AJIKAJMECHOB https://m.edsoo.ru/1aa81660
AJKUHBI: TOMOJIOTHYECKHH Psif,
obmras popmyina,

99 HOMEHKJIaTypa, MEKTPOHHOE U bubmmoreka [JOK
MIPOCTPAaHCTBEHHOE CTPOCHUE https://m.edsoo.ru/68b6cc4c
MOJIeKY, (hu3nueckue
CBOMCTBa

23 XVUMHUYECKUECBOMCTBAAIKMHOB bromorexa LIOK

https://m.eds00.ru/23493a93

24 KauectBennble peakinu Ha bubmmoreka [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7blc48da

o5 Cnoco0bI noTyueHus u bubnnorexa [JOK
IIPUMEHEHNE aJIKNHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl 1o

26 YPaBHEHHIO XUMUYECKON buomroreia LIOK

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

97 CucremaTu3anus u 0000IIeHHE
3HAHMI TTO TeMe
ApEHBI: TOMOJIOTHYECKUH PSI,
obmas popmya,

28 HOMEHKJIaTypa. JJIEKTPOHHOE U bu6muoreka [JOK

MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI O€H30J1a U TOIYyOJIa,
ux (pu3uveckre CBONCTBA

https://m.edsoo0.ru/a92a7094



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094

XUMHUYECKUE CBOWCTBA apEHOB:

bubnunoreka LIOK

29 peaKIru 3aMEeILCHUS https://m.edsoo.ru/a44alae4
XUMHUYECKUE CBOMCTBA apEHOB:

30 peaKuu IPUCOSTUHEHUS, bubnmorexa LHOK

https://m.edsoo.ru/a44alaed

OKHCIICHHE TOMOJIOTOB OE€H30I1a

31 Oco0EHHOCTHXMMUYECKUXCBOM bubmuorexa [IOK
CTBCTHPOJIA https://m.edsoo.ru/d5018a54
Pemenue pacy€rHbix 3a1a4 Ha

39 ONpeIeTICHUE MOJIEKYJIIPHOI bubmmoreka [JOK
(bopMyIIbl OPraHu4eCcKOro https://m.edsoo.ru/53461a2c
BEIleCTBa

33 CriocoOsblI MoTy4YeHHs U bubmmoreka [JOK
MIPUMEHEHNE apEHOB https://m.eds00.ru/6f717d09
I'eneTnyeckas cBsI3b MEXKIY

34 pa3IMYHBIMU KJIaCCaMU
YTJIEBOIOPOIOB
Pacuérsl o ypaBHEeHUAM
XUMUYECKHUX PEaKLIUM.

35
Cucremarusanus 1 00001eHne
3HaHUM MO TeEME

36 ITpuponusrii ras. IlomyTHele
HEe(TSHbIE ra3bl

37 KameHnHbIi1 yroyib ¥ IpoTyKThI bu6muoreka [JOK
ero nepepaboTKu https://m.eds00.ru/69b3398b
Hedtp 1 ciocobs! eé

38 nepepaboTKH. bubmuoreka [IOK

[IpumeneHuenpoIykToBnepepa
O6oTknHEPTH

https://m.edsoo0.ru/21f9de78



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78

39

I'enernueckas CBA3b MEXKIY
Pa3IMYHBIMM KJIACCAMH
YIJIEBOAOPOJOB

40

l"anorenonpounsBoaHbIE
YIJIE€BOAOPOAOB: 3JIEKTPOHHOE
CTPOCHUE; peaKLUH 3aMELICHUs
rajoreHa

bubnunorexa LIOK
https://m.edsoo.ru/82b4d759

41

[ericTBue menoveit Ha
raJOreHIPOU3BOIHBIC.
Bzaumopeiicteue
JUTAJIOTCHAIKAHOB C MAarHUEM
U IIUHKOM

42

43

44

45

46

Cucremaruzanus u 00001eHne
3HAHUH 10 paszueny
"VYrneBonopozs"

KonrtponbHas padora no reme
"Yranesonopozs"

ITpenenbHBIE OTHOATOMHBIE
CIUPTHI: TOMOJIOTUYECKUN psif,
oOmmas popmyna, CTpoeHue
MOJIEKYJI, U30MEPHSI,
HOMEHKJIaTypa,
KJaccupukanus, Gpuznyeckue
CBOMCTBA

XMUMHYECKHE CBOMCTBA
MPEAEIbHBIX OJTHOATOMHBIX
CIIUPTOB

Crioco0bI nostyueHus u
NPUMEHEHHE OJJTHOATOMHBIX

bubmuoreka [{OK
https://m.edsoo.ru/20e89f22

bu6nmorexa LIOK
https://m.edso0.ru/95c9e298

bu6nmorexa LIOK
https://m.edsoo.ru/df04c5cd

bubmuoreka [{OK
https://m.edsoo.ru/26ee34fe

but6mmoreka [IOK
https://m.eds00.ru/484100000000000



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000

CIIUPTOB

[Ipocteie 2pupsi:
HOMEHKJIaTypa U U30Mepus,

bub6nmoreka [IOK

47
0COOCHHOCTH (PU3BUYECKUX U https://m.edsoo.ru/c2c788b2
XUMHUYECKUX CBOWCTB
MHOT0aTOMHBIE CITUPTHI:

48 STUJICHTJIMKOJIb U TJIULEPUH, UX bubmuorexa [IOK
(buU3HYECKUE M XUMUICCKHEC https://m.edsoo.ru/ee4d84aa
CBOICTBA
CniocoOsblI noy4eHus u

49 MIPUMEHEHUE MHOT'0ATOMHBIX bubmorexa HOK

p https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOoI: CTPOCHHUE MOJICKYJIHI,
50 (bu3UYEeCKHEe CBONCTBA bubmmorexa [JOK
' https://m.edso0.ru/2ce726f8
TokcnuHoCTh(EHOIA
bubmmoteka IIOK
51 X i
MMHCCKHECBOHCTBA(eRON https://m.edsoo.ru/037ca5f9

59 Cnoco0bl noTyueHus u bubmuoreka [IOK
nprUMeHeHue GpeHona https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padbora Ne 2.

53 Pemenne skciepuMeHTATbHBIX bubnmnorexa [JOK
3ana4 no teme "CrnupTsl U https://m.edsoo.ru/fd0ced09
¢deHnomnsr"

54 Cuctemaru3anus 1 0000IICHUE bubmuoreka [JOK
3HAHUU 1O TeMe https://m.edso0.ru/1810cb9b
AJbJeruapl ¥ KETOHBI:

but6mmoreka [IOK
55 IIEKTPOHHOE CTPOEHUE

KapOOHMIILHOM TPYIIIBL;

https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
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https://m.edsoo.ru/b139beaa

TOMOJIOTHYECKUE PSI/IbI, 001Iast
dbopmyna, uzomepus u
HOMEHKJIATypa

AJIBI[CFI/II[BI 1 KCTOHBI:

bubnunoreka LIOK

56 H3UYECKHUE CBOICTBA;
¢ https://m.edso0.ru/c887425¢
peaKuu IPUCOSTUHECHUS
Peakuyu oxuciieHus u
57 KayeCTBCHHBIC PEaKI[UHU bubmorexa HOK
peaKtt https://m.edsoo.ru/a393baad
aJIbJIErU0B U KETOHOB
58 Crioco0b! nostydeHus Bu6mmoteka [IOK
allbJCTUA0B U KETOHOB https://m.edsoo.ru/520d1c51
OaHOOCHOBHBIE NpEEIbHbIE
59 KapOOHOBBIC KHCIJIOTHI, bubnunoreka LIOK
0COOEHHOCTH CTPOEHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYT
H3oMepus u HOMEHKIIaTypa
60 KapOOHOBBIX KHMCIIOT, UX bubnmorexa IOK
P o https://m.eds00.ru/700cc87b
dbuznyeckue cBoiicTa
XHUMHUYECKHE CBOICTBA
61 MpeaeabLHBIX 0JJHOOCHOBHBIX bubmorexa LHOK
pet g https://m.edso0.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OCco0EHHOCTH CBOWCTB
62 MYPaBBbUHOHN KUCJIOTHI. bubmuoreka [IOK
MHoroo6pa3ue kKapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
OCco0CHHOCTH CBOMCTB:
bu6nunorexa LIOK
63 HENpPEIENbHbIX U

APpOMATHYCCKUX Kap6OHOBBIX,

https://m.eds00.ru/83a08773



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773

JTUKapOOHOBBIX,
THUIPOKCUKAPOOHOBBIX KHCIIOT.
[TpencTaBUTEIUBBICIIMXKAPOOH
OBBIXKHCJIOT

[ToHsATHE O IPOU3BOAHBIX

bubnunorexa LIOK

o4 KapOOHOBBIX KUCIIOT https://m.edso00.ru/0d162d9d
CniocoOslI noy4eHus u

65  mpumeHeHHe KapOOHOBBIX bubamorexa LIOK

https://m.edso00.ru/7c065¢9d

KHUCIIOT
CrnosxHble 3(hUpbI:
TOMOJIOTHYECKHH psiJi, oO1as bubnnoreka [JOK

66
dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIATypa

67 DOHU3NYECKUE U XUMUYECCKHIE bubnunoreka LIOK
cBolcTBa 3(HHUPOB https://m.edsoo.ru/ad6b94b2
Pemienue pacuéTHbIx 3a1a4: 1o
YPaBHEHUIO XUMUYECKOM

68 peaxkuu, Ha ONpeeIeHue
MOJIEKYJISIPHOH (hOpMYIIBI
OpPraHMYECKOTO BEIIECTBA
[IpakTuueckas padbora Ne 3.

69 Pemenne skciepuMeHTATBHBIX bubmmnoreka HOK
3aga4 no Teme "Kap6oHoBbIe https://m.eds00.ru/486671fb
KUCIoThl. ClioxkHBIEIUPHT"
Kupsl: ctpoenue, pu3zndyeckue

70 u XI/II)MI/Iqu(I:)KI/Ie CB’O(I}'I)CTBa bubmorexa [IOK

https://m.edsoo.ru/al19c5b98

(rumposnus)

71 Oco0OeHHOCTH CBOMCTB JKHUPOB, bubmmorexa LIOK

https://m.edso0.ru/b0331922



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922

CoJIeprKaliX OCTaTKU
HENpPEeIEIbHbBIX KUPHBIX
kucaoT. JXKupsl B mpupoje

Mpri1a kak coJI BBICIIAX
KapOOHOBBIX KUCIIOT, HX

72 Motolee aeiicteue. [lonstue o bubmmorexa [JOK
https://m.edso0.ru/3c566565

CUHTETHYECKUX MOIOIIUX
cpenctBax (CMC)
I'enernueckas cBsA3b

73 YIJIEBOJOPOOB U bubnunoreka LIOK
KHUCJIOPOACOAECPKAIINX https://m.eds00.ru/56790c96
OpPraHUYECKUX BEIIECTB

74 Pacuérel no ypaBHEeHUsIM
XUMHUYECKHUX PEAKITHA

75 CucremaTtu3zanus u 00o01IeHNe bubnnorexa [JOK
3HaHUM 110 TeME https://m.edsoo.ru/f8eaf2eb
OO61as xapakTepuCcTHKa

76 YTIEBOMIOB U Kiaccuukarus bubmuoreka [IOK
YTIEBOJIOB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
MOJIMCaXapHUIbl)
Momnocaxapuabl: puznyecKue

77 CBOMCTBA U HAaXOXXJICHUE B bubmorexa HOK

https://m.edsoo.ru/b4bdda2d

pupoje
[IpuMeHeHne TIIIKO3bI, €€

78 3HAYCHUE B bubmuoreka [{OK
JKU3HEIEATCIbHOCTH https://m.edsoo.ru/5e61122d
opraHusma

79 Hucaxapunpl: caxaposa, bubmmorexa [JOK

https://m.edsoo.ru/eb0384e7



https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
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https://m.edsoo.ru/7a9693a1
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ManbTO3a U JIAKTO34.
Haxoxxnenue B mpupojie u
MIPUMEHEHHUE TUCAXapUJIOB

[Tonucaxapuael: ctpoeHue
MaKpOMOJIEKYJ, (PU3NYECKHe U

bubnunorexa LIOK

80
XUMHYECKHUE CBOMCTBA, https://m.edso0.ru/72a04508
MIPUMEHEHUE
81 [ToHATHEOOMCKYCCTBEHHBIXBOI bubnnorexa [JOK
OKHax https://m.eds00.ru/6216e766
Pemrenne pacyeTHBIX 3a7a4 HA
82 ompeeseHue 01 BbIX0a bubnuoreka [{OK
MIPOAYKTA PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETUIECKH BO3MOXKHOTO
83 CucremaTtu3anus u 00o01IeHne bubmmoreka [JOK
3HaHUU 1O pasnueny https://m.edsoo.ru/08d4364c
KonTponbHas padbora no teme
84 "Kucnopoacoaepxare bubmorexa HOK
P P " https://m.eds00.ru/42c6678e
OpraHUYECKUEe COCTUHEHUS
AMUHBL: K1accudukams,
CTpPOEHHE MOJIEKY, 00IIast
85 @ch) MyJ1a HsoMest[ bubmorexa [OK
Py, Y, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U PU3NUIECKUE
CBOMCTBA
86 XumudeckuecBoncTaanudaru bubmmnoreka [JOK
YECKUXaMHUHOB https://m.edsoo.ru/1bc5cf80
AHUWJIVH: CTPOCHUE aHUIINHA,
bu6nunorexa LIOK
87 0COOCHHOCTH XMMHUYECKUX

CBOMCTB aHWJIMHA

https://m.edsoo.ru/39cd21f1



https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1

CriocoObI osryueHus u

88 MpUMEeHEHNe aTudaTHIECKUX bubmmorexa [JOK
p https://m.edsoo.ru/eal38763
aMUHOB
AMUHOKHCIIOTEI:
HOMEHKIATypa U U30MEPH,
89 q)HBquCKHZF:JBOfICTBa ’ bubmmorexa [JOK
' https://m.edsoo.ru/d1773e80
OTnenpHBICIPEICTABUTEIH Ol
AMUHOKHUCIIOT
XUMHYECKHE CBOUCTBA
aMHHOKHUCIIOT, X
90 OHMOJIOTHYECKOE 3HAUYEHUE buGnuorexa [IOK
https://m.edsoo.ru/77df705a
amMuHOKuUCIOT. CUHTE3 U
TUAPOIU3IICTITHIOB
01 benku kak npupoaHbIe bubnuoreka [IOK
MOJIUMEPBI; CTPYKTYpPhI OCJIKOB https://m.edsoo.ru/429e9899
bu6nmorexa LIOK
92 XUMHYECKHECBONCTBAOEIIKOB
https://m.edso0.ru/6237306d
A3zoTcoaepkaiue
TeTePOIMKITHIECKIE
93 coequHenus. Hyknennossie bubnnorexa [IOK
A Y https://m.edsoo.ru/521d1431
KHCIIOTHI: COCTaB, CTPOCHHE U
Ouosoruveckas poib
[IpakTuueckas padbora Ne 4.
Pemenue skcriepuMeHTATEHBIX
94 5784 [0 TeMe bubnunorexa LIOK
" ¢ https://m.edso00.ru/8e3c02d1
A3oTcoaepkalime
OpraHUYecKHue coequHeHus"
95 [TpakTiueckast paborta Ne 5. bubmuoteka [IOK

Pemenne OKCIICPUMCHTAJIBHBIX

https://m.edsoo.ru/bde3fdf6
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3a7a4 no reMe "PacriosHaBanue
OpPraHMYEeCKUX COCTUHEHUN"

KonTtponbHast pabora o Teme

" bubnmnoreka HOK

% AsoTcolepHRaLIe " 1 https://m.edSO(I)l.ru/ce561bc7
OpraHUYECKUE COCAMHEHUS
OCHOBHBIE TIOHATHSI XUMHH
BBICOKOMOJICKYJIIPHBIX

97 COCIMHEHUI M METOJIbI UX 1 bubmorexa LOK

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

CHHTE3a —II0JINMEPHU3aIUs U
MTOJIMKOHICHCAITUS

08 [Lmactmaccel. Y tunuzanus u 1 bubnuoreka [{OK
nepepaboTKa MIacTuKa https://m.edso0.ru/82242e0f
DJ1acTOMeEpbl: HATYpaJIbHBIN

99 CI/IHTeTI/I‘IepCKI/Ie K§HYKH. 1 bubmorexa LIOK

https://m.edso00.ru/246103ec

Pe3una
BosokHa: HatypasibHbIE,

10 UCKYCCTBEHHBIE, 1 bubmmnoreka HOK

0 cunrernyeckue. [lonumepst https://m.eds00.ru/5963a601
CIELNAIbHOTO Ha3HAUEHUS
[Tpaktrueckas padota Ne 6.

10 Pemenue skciepuMeHTaIbHBIX 1 bubmmnoreka HOK

1 3a7a4 o teMe "PacriosHaBanue https://m.edsoo.ru/3aebd77a
MJIacTMacc ¥ BOJIOKOH"
O00011eHNEe U CUCTEMATU3ALIS

10 M3Y4YEHHOI0 MaTepuaia rno 1 bubmuoreka [IOK

2 TeMe ""BBICOKOMOJIEKYJIIPHBIE https://m.edsoo.ru/6a22b1e8
coenqnueHusa”

OBIIEE KOJIMYECTBO YACOB 102
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[10 ITIPOT'PAMME




11 KJIACC
Ne

KoanuecTBoyacos

arau3 JJ1eKTPOHHBbIeM (PpoBBICOOPA30
n  Temaypoka Be Kourpoubnbl  IIpakTHyecku A y P p P
YeHUus BaTeJIbHbIEpecypchl
/ ero  epadorTsbl epaldoThbl
n
1 Atom. CocTaB aTOMHBIX sIIEp. 1 bubmuoreka [JOK
Xumuyeckui aneMeHT. M30Tonsl https://m.edsoo.ru/59c112ee
5 CTpoeHue AIIeKTPOHHBIX 000I0YeK 1 bubnuorexa [JOK
aTOMOB, KBaHTOBEIC UMCJIa https://m.edsoo.ru/b4d9fffa
3 Kiaccudpukanuss XMuMHU9IeCKIX 1 bubnnoreka [JOK
3JIEMEHTOB (S-, -, d-, f-a;1emMeHThI) https://m.edso0.ru/61294af9
4 Pacnipenenenue 31€KTPOHOB 1O 1 bubnnoreka [JOK
ATOMHBIM OpOUTAIIAM https://m.edsoo.ru/f5f750fe
DNIEKTPOHHBIE KOH(PUTYpALlUK aTOMOB
5 BHCMCII-:I)TOB B OCHOI;II){OI\?II 1:1)/1 1 bubmorexa HOK
. https://m.edsoo.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUH
6 DNIeKTPOHHBIEKOH(UTYPALIMTHOHOB. 1 bubnuotexa [JOK
DIIEeKTPOOTPULIATETLHOCTh https://m.edso0o.ru/a0764b24
Ileproanueckuii 3aK0H U
[Tepuoandeckast cucteMa XUMHUYECKUX
bu6mmoreka [JOK
7 sanemenTtoB J[. 1. Menpaeneena, cBs3b C 1
N . https://m.edso00.ru/16957c¢01
COBPEMEHHOU TeOopuel CTpOSHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
bu6nmoreka [JOK
8 XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX 1

HMHU ITPOCTHIX U CJIOKHBIX BCIICCTB I10

https://m.edsoo.ru/f8468927
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rpynmnam 4 rnepuojaam

Cucremarusanusa 1 00001eHe 3HAHUNA

bu6mmoreka [IOK

o 10 TEME https://m.edso0.ru/8fad2942
Bunnr xumnueckou cBsa3u. MexaHu3MEl
10 00pa30oBaHMs KOBAJIEHTHOM CBSI3U. bubnmoreka [JOK
BonopoanasicBsizb. https://m.edso00.ru/5a8072af
MeXMOJEeKyYISIPHBIEB3AMMOACHCTBUS
BanenTHOCTb U BaJIeHTHBIE
1 BO3MOKHOCTH aTOMOB. CB3b bubnuorexa [JOK
3JIEKTPOHHOU CTPYKTYPbI MOJIEKYJI C X https://m.edsoo.ru/3d2ca093
TEOMETPUUECKUM CTPOCHUEM
12 IIpencraBienus 0 KOMIUIEKCHBIX bu6mmoreka [IOK
COEIMHEHMSIX: COCTaB U HOMEHKJIATypa https://m.edsoo.ru/8c66b12a
BemectBa MONEKyIsIpHOTO U
13 HEMOJICKYJISIPHOTO CTpOeHHUsI. THIibl bubnnoreka [JOK
KPUCTAJUIMYECKUX PEHIETOK U CBOMCTBA https://m.eds00.ru/e167635b
BEII[ECTB
[loHsiTHE O TUCTIEPCHBIX CUCTEMAX.
14 IIpencraBnenue 0 KOIIOUAHBIX bubmmorexa [IOK
https://m.edsoo.ru/da2c70e4
pacTBopax
HcTruHHBIE paCTBOPHI: HACBILIEHHBIE U
15  HeHachllllEHHBIE, PACTBOPUMOCTD. bubmmorexa [JOK
https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapatrsl
16 CrocoObIBBIpaKEHUSAKOHIIEHTPAIIUHAPAC bubnuorexa [JOK
TBOPOB https://m.edso0.ru/328e653a
Pemenue 3amad ¢ ucnoyib30BaHUEM
. bubmuorexa [JOK
17 HOHATHH ""MaccoBas JOJIA

nn

pacTBOPEHHOTO BemecTBa", "MOJIsIpHas

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

18 Knaccudukanust 1 HOMEHKIIaTypa bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/bf9e108d
CucremaTtu3zanus U 0000IIeHHE 3HAHUN bubnmoreka [JOK

19
110 TeMeE https://m.edsoo.ru/8d2c6a3a
KonTtponbHas pabora mo Temam
"Crpoenue atoma. Ilepnoanueckuit

20 3aKkoH U llepuoanueckas cucrema bubnuorexa [JOK
XUMUYECKHX d51eMeHToB 1. 1. https://m.edsoo.ru/70a60aa4
Mengeneena", "CTtpoeHue BelecTBa.

MHoroo6pa3ueseniecTs"
Kitaccupukanuss XMMHUYECKUX PeaKIIHid
B HEOPTraHUYECKOW U OpraHUYCCKOM

21 XUMUHU. 3aKOH COXPaHEHUsI MacChl bubnuorexa [JOK
BEIIIECTB; 3aKOH COXPaHEHUS U https://m.edsoo.ru/6335cdd?2
MpEBPAILCHHS SHEPTUU TIPU
XUMHUYECKHUX PEaKLUsIX
TeroBbie 3O HEKTH XUMUYECKUX

22 peakuui. Te([b;(laongquCKHe bubnuorexa LIOK

https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruucnenus mo ypaBHEHUSIM
23 XMUMHYECKHX peaKIuil u bubmmorexa [OK
https://m.eds00.ru/87b13954
TEPMOXUMHYECKUM YPaBHEHUSIM
CKOpOCTh XUMHUUYECKOHN peakinu, e
24 = 3aBHCHMOCTH OT Pa3lIMIHBIX (DAKTOPOB.
Karanu3 u katanuzaropsl
25  T'omMoreHHBIE U T€TEPOTCHHBIEPEAKIINH
26 [Ipaktuueckas padora Ne 1 mo teme bu6mmorexa [IOK
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"BausiHue pa3nUYHbIX (GaKTOPOB Ha
CKOpPOCTbh XUMHYECKOU peakiuu"

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

OO6patumMbie 1 HEOOpATUMBIE PEAKIINU.

bu6mmoreka [IOK

27
XHUMHYECKOE PAaBHOBECHE https://m.eds00.ru/30952f9b
[TpakTuueckas padota Ne 2 o Teme
28  "Buusawue pa3nuyHbIX (PaKTOpOB Ha bubmorexa HOK
P P " https://m.edsoo.ru/3bf34e17
TIOJIOKCHHE XUMUYECKOTO PAaBHOBECHS
DNEKTPOIUTHYECKAs TUCCOLUAITHS.
29 CI/IJ‘ILHII):Ie U ciabbie SfI[eKT (I)lnnilm bubmorexa LHOK
P ' https://m.edsoo.ru/5f766bdf
Crenenpaucconuanium
Honnoe npoussenenue Boabl. Cpena
30 BOJHBIX EI:CTBO OB P bubnmorexa LOK
P . POB- https://m.eds00.ru/3966cag89
Bonopoansritniokasarens (pH) pactBopa
I'mpoponu3 coneit. Peakmuu,
31 & (I)TeKan ue B aCTB(I)I ax bubmmorexa [JOK
P B P P https://m.eds00.ru/09d5adbd
JIIEKTPOJIUTOB
[Tpaktuyeckas padora Ne 3 o Teme
32 "XuMHUYecKue peakiiuy B pacTBOpax bubmmorexa [JOK
"p " P P https://m.edsoo.ru/2e3daeb0
JIIEKTPOJIUTOB
OKHCTUTENbHO-BOCCTAHOBUTEIHHBIC
33 eakiuu. Baxueiime oKUCIUTETN U bubmmorexa [OK
PEATIMH. https://m.eds00.ru/56226060
BOCCTaHOBUTEIH
34 MeTto/1 371IeKTPOHHOTO (3JIEKTOHHO- bubnnoreka [JOK
HMOHHOT0) OanaHca https://m.edso0.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U PACIIABOB bubnmoreka [JOK
BEIL[ECTB https://m.edso00.ru/93fh97d2
36  Pemennesanaupa3TunIHBIXTHIIOB bubmmorexa LIOK

https://m.edsoo.ru/5a859d16
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bubmuorexa [JOK

37  Pemenuesanadypa3iMuIHBIXTHIIOB
AP https://m.edsoo.ru/5afa265d
38 CucremaTtu3zanus U 0000IIeHHE 3HAHUN bubnmoreka [JOK
1o TeMe "XumMudeckue peakuuun' https://m.edsoo.ru/c161eb85
KonTtponbHast pabora o Teme bubnuoreka [IOK
39 n "
XUMHYECKUE PEAKIUU https://m.edsoo.ru/a8a0a930
[TonoxeHne HEMETAIIIOB B
[Tepuoanueckoit cucreMe XUMHYECKUX
40  osmementoB JI. 1. Menneneena u bubmmorexa [JOK
o https://m.edsoo.ru/8ca2dcad
OCOOEHHOCTH CTPOEHHUS UX aTOMOB.
DU3NYECKUECBOMCTBAHEMETAIIOB
41 AnoTponust HeMeTauIoB (Ha IpuUMepe bubmuoreka [JOK
KHCII0po/a, cepsl, pocdopa u yriepona) https://m.edsoo.ru/ef92c91c
42 Bonopon: nomydenue, pusndeckue u bubnuorexa [JOK
XHMHYECKHE CBOMCTBA. [ napu bl https://m.edsoo.ru/0aa8f613
layoreHsl: HAXOXKICHUE B PUPOJIC,
43 cmocoObl mosryueHus, GU3nIecKue u bubnuorexa LIOK
M L https://m.edso00.ru/4e223795
XUMHUYECKHE CBOHCTBA
I"anorenoBoopoael. Baxkueiiiue
44  KUCIOpPOACOJEpKAIINE COSTMHEHUS bubmmorexa LIOK
PoACOAIEpralt A https://m.eds00.ru/6b3255e6
TaJIOTEHOB
JlabopaTopHble U IPOMBIILIICHHBIE
45 CIIOCOOBI OTYyUYEHUS TaJOTEHOB. bubnmnoreka [JOK
[IpuMeHeHue rajJoreHoB u ux https://m.edso0.ru/6971aca4
COeTMHEHNN
[IpakTuueckas padora Ne 4. Perenue
bu6mmorexa [IOK
46  SKCIEepUMEHTATbHBIX 337a4 M0 TEME

"["anoreus!"

https://m.edsoo.ru/8b26fecd
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Kucnopon: naboparopHsie u
HPOMBIIIICHHBIE CIIOCOOBI MOy YEHHS,

bubmuorexa [JOK

47
bu3HYecKre U XUMHUYECKUE CBOICTBRA. https://m.edsoo.ru/c8abc36a
O3o0H. [IpuMeHeHueKucIOpoaa U 030HA
bubmuorexa [JOK
48 O e
KCHRT H TICPORCHABT https://m.edsoo.ru/5¢8816a0
49 PerrennesanaupasinuHbIXTHIIOB bubmorexa LOK
AP https://m.eds00.ru/2b6d8b4b
Cepa: Hax0KJIeHHE B IPUPOJE, CIIOCOOBI
50 HOJII) YEHUS ql)lnanecxplfe E XILIMI/I‘IGCKI/IC bubmmorexa [TOK
" ’ https://m.edsoo.ru/46afae16
CBOICTBa
bu6mmorexa [IOK
51 C
CPOBOAIOPOA, CyIbHHIEL https://m.edso0.ru/7¢875999
Kucnopoaconepxalnue coeguHEeHUs
52 CepPEI gcf)6ef{le)CTI/IIH CBOI‘/‘ICTI]; CepHOH bubmorexa [TOK
Pyl p https://m.edsoo.ru/8cfa2548
KHCJIOTHI
[IpakTuueckas pabora Ne 5. Pemenue
53 JKCIIEPUMEHTAILHBIX 3aa4 [10 TEME bubmmorera [TOK
" P . | https://m.edsoo.ru/0afb05e4
Cepa u e€ coequHeHus
A30T: HaxX0XIEHHUE B IIPUPOE, CIIOCOOBI
54  momyuyeHus (§I/I3PI‘I€CKI/II)C E )zII/IMI/IquKI/Ie Bubmmorexa LIOK
3] ’ https://m.edsoo.ru/badd2255
CBOMCTBAa. AMMHAK, HUTPH/IbI
Kucnopoaconep:xaime coenHeHUs
55 a3oTa %iﬁinljoc;; CBOﬁC’fB a30THOI bubmorexa LOK
) https://m.edsoo.ru/e2965afe
KUCJIOTEI
56 [IpuMeHeHue a30Ta U €ro COEAUHEHUN. bubnnorexa [JOK
A3OTHBICYIOOpEHUS https://m.edso00.ru/129f5059
57 = ®ocdop: HAXOKACHHUE B IPUPOJIC, bubmuotexa [JOK
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CHOCOOBI MOTy4YeHUS, PUIUIECKUE U
xuMudeckue cporictBa. dochumbr u

dbochun

https://m.edsoo.ru/9a6b43ec

58 Oxkcunst pocdopa, pochopconepxarue bubnnoreka [HOK
kucnotbl. Comu pochopHOH KUCTOTHI https://m.edsoo.ru/c7a2d429

59 [Tpumenenue pochopa u ero bubnnoreka [HOK
coenuaeHuit. ®ochopHbiey100peHus https://m.edsoo.ru/a218070a
[TpakTuueckast pabota Ne 6. Pemenue

bu6mmorexa [IOK
60  SKCHepUMEHTAIbHBIX 33/1a4 110 TeMe
https://m.edso0o.ru/8175ac3f
"A3zot u pochop u ux coenuHeHU"
Yriepoa: HaxoXKJIEHUE B IPUPOJIE,

61 QUTOTPOITHBIE MOTU(DUKALINN; bubnuorexa [JOK
(bU3HYECKHEe U XUMHUYECKUE CBOMCTBA, https://m.edsoo.ru/1eb19f9e
pUMEHEHUE
Oxcuyp yriepoaa(ll), oxcn,

62 TIIe iya(l\ﬁ)) ; r(on)bHas[ KfICHOTa neé bubmmorexa [JOK
YEICPOR Y https://m.edsoo.ru/dba58adf
coJu

63  PemreHnesanaupazTuIHBIXTHIIOB bubmmorexa [JOK

AP https://m.eds00.ru/6029b609
Kpemunii: HaxoXaeHNue B IIPUPOJIE,
64 05000651 0TI ‘-IGI-JIII/ISI @HSHEG(I:)KI/TG " Bubmmorexa LIOK
Y L https://m.eds00.ru/143558ab
XUMHUYECKHE CBOHCTBA

65 Oxkcun kpemuus(1V), kpeMHueBas bubmuorexa [JOK
KHCJIOTa, CUIIMKATHI https://m.edsoo.ru/3170e7b1
[IpuMeHeHre KpeMHUS U €T0 bubnnoreka [JOK

66 coenuHeHuil. CTEKII0, €ro NoJy4yeHue, https://m.edsoo.ru/393cdacOhttps://m.
BHJIBI CTEKJIA edso0.ru/5823cefb

67  PemreHne3anaupazTuIHBIXTHIIOB bubmuotexa [JOK
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https://m.edsoo.ru/b624f801

68 Cucremaru3zaiys u 0000IIeHHE 3HAHUN bubnmoreka [JOK
o Teme "HemeTamisr" https://m.edsoo.ru/6e864db5
69 KonTtponpHast pabora o teme bubnuoreka [IOK
"HemeTamnr" https://m.edso0.ru/d0484c76
70 AHanu3 pe3yJibTaTOB KOHTPOJIbHOM bu6mmoreka [IOK
paboThI, KOPPEKIIHS OIMHUOOK https://m.edsoo.ru/2b7e9510
ITonosxenne MeTanIoB B
[Tepuonueckol cucTeMe XUMHUYECKUX
71 oeMeHTOB bubnuorexa [JOK
’ https://m.eds00.ru/9839c16¢
Oco0EHHOCTUCTPOCHUSAAICKTPOHHBIX00
0J1049€KaTOMOBMETAIIIOB
OO6mue pu3nyecKrue CBOMCTBa
72 MeTaioB. [IpuMeHeHne METaJVIOB B bubmorexa HOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
bu6mmoreka [IOK
73 C . K
iaBeIMeTaiioB. Kopposusimeraminos httos://m.edsoo.ru/42b872e3
74 Pemennesamaupa3nuyHBIXTUIIOB bubmorexa HOK
AP https://m.edsoo.ru/e3de37h6
DNEKTPOXUMHUYECKUH Psijl HallpsHKEHUN
75 MeTaioB. OOIIHe CIIOCOOBI MOTYUEHUS bubmorexa HOK
- O Y https://m.edso00.ru/94eb377a
METAJIOB
O61as xapakrepucTuka Mmeramion |A-
rpynsl [lepuonnueckoi cucteMbl
76 XUMHYECKUX 31EMEHTOB. HaTpuit u bubnuorexa [JOK

KaJIMii: oJy4YeHue, pusnueckue u
XMMHYECKHE CBOMCTBA, IPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COEAUHEHUN

https://m.edsoo.ru/el2c26b3



https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3

Oo6mas xapakrepuctuka metamioB |1A-
rpynnsl [lepuoandeckon cucTemMbl
XUMHYECKHUX PJIEMEHTOB. Maruuii u

bubmuoreka [JOK

77 .
KaJIBIIMIA: TTOJTy4eHue, GU3nIecKkue u https://m.edsoo.ru/7c3e49c0
XUMHYECKHE CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB M UX COCAMHEHUIN
78 JK&cTtkocTh BOJIBI M CLIOCOOBI €6 bubmuorexa [JOK
yCTpaHECHUS https://m.edsoo.ru/c74bfae9
79 AnOMUHUE: TIoy4YeHue, (pu3ndeckue u bubnunoreka [JOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.eds00.ru/0e79b266
AMdoTepHbIe CBOMCTBA OKCHIA U
TUJIPOKCHJIA ATFOMUHMS, bubnnoreka [JOK
80
TUIPOKCOKOMIJIEKCHI ATFOMUHMS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHUE
81  Pemennesanaupa3inyHBIXTUIIOB
[IpakTuueckas pabora Ne 7. Pemenue
82 SKCIIEPUMEHTAIBHBIX 3a71a4 II0 TEME bubmmorexa LHOK
" P \ https://m.edso00.ru/27a4af43
MerTanbl TIaBHBIX TOATPYII
OO0m1as XxapakTepucTUKa METAIIOB
83 no0ouHbIX noarpynn (b-rpymnm) bubnuoreka [IOK
[Iepnoanueckoi CHCTEMBI XUMUYECKUX https://m.eds00.ru/610d7431
AJIEMEHTOB
®u3nyecKue 1 XMMHYECKHE CBOMCTBA
84 XpOMa U €ro COeIUHEHNH, UX bubnmorexa [IOK
p ’ https://m.edsoo.ru/9911bef3
MIPUMEHEHNE
Baxueiimme coelMHEHNs] MapraHia.
bu6nmoreka [JOK
85  IlepmaHnranar Kajuus, €ro

OKHCIUTEIbHBIE CBOMCTBA

https://m.eds00.ru/039d69c8



https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8

duznueckre 1 XUMUYECKHE CBOMCTBA

86 J)Kenes3a u ero coenunennii. [lonyuenue bubmorexa LHOK
s ' y https://m.edsoo.ru/1b7f8741
Y IPUMEHEHHUE CIUIABOB JKeJle3a
87 ®du3n4ecKue U XMMUYECKUE CBOMCTBA bubmuorexa [JOK
MEJIU U €€ COCIMHEHN, UX IPUMEHEHNE https://m.edsoo.ru/2bc0f954
dusnueckue 1 XUMHUYECKHE CBOIICTBA
IIMHKA ¥ €r0 COeAUHEHUH, NX bu6mmoreka [IOK
88
MIPUMEHEHUE. https://m.edsoo.ru/b1f2beal
M1 IpOKCOKOMITIICKCBIIIMHKA
[TpakTuueckast pabota Ne 8. Pemienue
bubmuorexa [JOK
89 AKCTIIEPUMEHTAIBHBIX 33]1a4 110 TEME
" " https://m.edsoo.ru/a6e352ea
MerTaiibsl TOOOYHBIX MOATPYIIT
90 Pemenunesamaupa3inuHbIXTHIIOB Bubmorexa ITOK
p https://m.edsoo0.ru/a8b83d83
O000I11IeHNE U CUCTEMATU3AIUS
91 W3YYEHHOI0 MaTepuaia o TeMe bubmorexa HOK
" Y " P https://m.edsoo.ru/e91fe975
Mertanisl
92 KonTponbHas padora no teme bubnnorexka [JOK
"Meramnbr" https://m.edso0.ru/83f63ea3
AHanm3 pe3yJbTaTOB KOHTPOJIbHON bubnunoreka [JOK
93
paboThl, KOPPEKITUs OMIHOOK https://m.edsoo.ru/9ebff2fd
Ponp xuMmuu B o0ecIieueHun
04 YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA. bu6mmoreka [JOK
[TonsTE O HAyYHBIX METOIAX https://m.edso0.ru/080fe1f0
HCCJIEIOBaHUS BEIIECTB
HayuHble NpUHIUAIIEI OPraHU3aid
y P P bu6mmorexa [IOK
95  XMMMYECKOro MpPOMU3BOJICTBA.

HpOMLIIJ_IJ'IeHHLIC CIIOCOOBI MOJIyUCHUA

https://m.edsoo.ru/2e45a44f
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Ba)XKHEUININX BEIICCTB

Xumudgeckoe 3arpsA3HCHUC

96  okpyKarolel Cpeasl U ero 1 bubmmorexa LIOK
https://m.edso00.ru/9f11bf51

TTOCJICACTBUS

97 XuUMHS ¥ 3I0POBbE YEITOBEKA. 1 bubmuoreka [JOK
JlekapcTBeHHBIE CpelICTBA https://m.edso00.ru/a6552721

08 Xumus nuny. Poias xumuu B 1 bubmuorexa [JOK
o0ecrieueHuy MUIEeBOl 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2

99 KocMmernueckne n napdromepHbie 1 bubnnoreka [JOK
cpeacta. beiToBas XuMus https://m.edsoo.ru/da42d5a9
XuMus B CTpOUTENbCTBE. BaxkHeime

10 CTPOUTEINbHBIE U KOHCTPYKIMOHHbBIE 1 bubmmorexa LIOK

0 https://m.eds00.ru/61e69003
MaTepHuabl
XuMHS B CEJILCKOM XO3SMCTBE.

10 0 1 bu6mmorexa [IOK

1 PTAHIHCCKHC I MITHEPAIBHbIC https://m.edsoo.ru/fd39587d
yao0peHus

10  CucremaTtusanus ¥ 0000IIeHNE 3HAHUI 1 bu6mmoreka [IOK

2 1o TeMe https://m.edso0.ru/db979c70

OBIIEE KOJIMYECTBO YACOB I1O 10
[TPOIT'PAMME 2
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ITPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

KoanposepsiemororpedoBanust

11

HpOBepﬂeMble Tpeﬁonannﬂ K IPEAMETHBIM
pe3yJjJdbTaTaM 0CBOCHUSA OCHOBHOM OﬁpaSOBaTeJILHOﬁ
nmporpaMmmbl Cpe€AHETO0 06[1161"0 06pa303almﬂ

Bnagenue cucremMoil XMMHYECKMX 3HAHUW, KOTOpas

BKJIIOYACT:

OCHOBOIIOJIATAlOUINE MOHATUS (XMMUYECKUH 3IIEMEHT,
aToOM, M30TOIIbI, AIEKTPOHHAsI 000JI04Ka aToMma, S-, p-, d-
JJIEKTPOHHBIE ~ OpOWUTaNM  aTOMOB, OCHOBHOE H
BO30YKIEHHOE COCTOSIHMUE aTroMa, HOH, MOJIEKYJIa,
BAJIEHTHOCTb,  3JIEKTPOOTPHULIATEIBHOCTD, CTEIEHb
OKHUCJIEHUS, XUMUYECKasl CBSI3b (O- U M-CBSA3b, KpPAaTHBIE
CBSI31), ruOpUI3aIs ATOMHBIX opOuTaei,
KpUCTaJUIMYecKas pemérka, MoJib, MOJIIpHas Macca,
MOJISIPHBIM 00BEM, MOJISIpHAsi KOHIIEHTpAlUs, pacTBOPbI
(ucTUHHBIE, JUCIIEPCHBIE CUCTEMBI),
KpUCTAJJIOTUAPATHI, YIIepOaHBIN CKEJIeT,
(GyHKIMOHANbHAs ~ TpyNNa,  pajudKal,  H30MEpHl,
CTpYKTypHass Qopmyna, uzomepus (CTpyKTypHasd,
reOMETpUYECKas (umc-, TpaHCU30MEpHs),
TOMOJIOTUYECKUH  psiZl, TOMOJIOTH, YTIJIEBOJOPOJIbI,
KHCIIOpOJI- " a30TcoJEpKaIIne COEIMHEHUS,
OMOJIOTMYECKHU aKTHBHbIE BelllecTBa (YIJIEBOJBI, >KUPBHI,

OelIKu), MOHOMEp, TIOJIUMEp, CTPYKTYPHOE 3BEHO,

BBICOKOMOJIEKYJISIPHbBIE COETMHEHUS, KPEKUHT,
PUGOPMHUHT, THUIIBI XUMHUYECKHX peaxuui
(OKHCIUTENBHO-BOCCTAHOBUTEINBHBIE, 9K30- u

SHAOTEPMHUUYECKHE, PEAKI[MH MOHHOTO OOMEeHa, TOMO- U
reTeporeHHble, oOpaTuMble U HeoOpaTHMbIE), PacTBOD,
ANEKTPOJIUTBI, HEIEKTPOJUTHI,  DJIEKTPOJUTHYECKAS
JUcCoLUalus, CTENeHb JUCCOLUALUU, OKHUCINTENb,
BOCCTAaHOBUTENb, 3JIEKTPOJIU3, CKOPOCTb XMMHUYECKOU

peakuuu, XMuMU4ecKkoe paBHOBECHE)

1.2

TEOPUU U 3aKOHBI (TEOpUs XUMHUYECKOTO CTPOCHHUS

opranunyeckux BemiectB A.M. bytiepoBa, Teopus




1.3

JJIEKTPOJIUTUYECKON auccouuanuu, llepuogndeckui
3akoH JI.MI. MenneneeBa, 3aKOH COXpAaHEHHUS Macchl),
3aKOHOMEPHOCTH,  CHMBOJIMYECKHH  S3BIK  XUMHH,
MHUPOBO33PDEHUYECKUE 3HAHMS, JISKAIIME B OCHOBE
IIOHUMAaHUsI IPUYUHHOCTH U CUCTEMHOCTH XHMHUYECKUX
SIBJICHUH, COBPEMEHHBIE IIPEJICTaBICHUS O CTPOEHUU
BEIIECTBA  HA  aTOMHOM, MOJIEKYJIIDHOM  H

HAJMOJIEKYJIIPHOM YPOBHSX

IpEACTaBICHUA O MEXaHHM3MaX XHUMHYCCKHUX peaKI_[I/IfI,
TEPMOANHAMHUYCCKUX n KHHETHYCCKHUX
3aKOHOMCPHOCTAX HX MNPOTCKaHHA, O XHUMHYCCKOM

PaBHOBCCHUHU, JUCIICPCHBIX CUCTEMAX
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1.5

(akTONOTMUECKUe CBEACHHUS O CBOWCTBaX, COCTaBe,
MOJIy4eHUU U 0€30MacHOM HCIOJB30BAaHUU BAKHEUIITHX
HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB B OBITY H

MPAKTUYECKOM JIEATETbHOCTH YeJIOBEKa
o0miue Hay4YHBIE MPUHIIHUIIBI XUMHUYECKOTO
MPOU3BOJICTBA (HA TMPUMEpE IMPOU3BOJCTBA CEPHOU

KHCJIOTHI, aMMHaKa, METaHoJIa, IepepadoTKu HePTH)

CpopMHUpPOBAaHHOCTEYMEHUNBBISBIIATD:

2.1

2.2

3.1

XapaKTCPHBIC TIMPU3HAKK W B3aWMOCBA3b M3YUCHHBIX
HOHHTI/II\/’I, MMPUMCHATH COOTBETCTBYIOIIUC IMOHATHA IPHU
OINMMCAHUN CTPOCHUA U CBOICTB HCOpPTaHUYCCKUX U

OpPraHN4Y€CKUX BCHICCTB U UX npeBpameHI/Iﬁ

B3aUMOCBA3b XHMMHMUYECKUX 3HAHUU C MOHATUAMHU U
MIPE/ICTAaBICHUSIMU  JIPYTUX TPEAMETOB Juisl  Oosee
OCO3HAHHOTO TIOHUMaHHUs U OOBSICHEHMS] CYIIHOCTU

MaTepruaJIbHOI'0 CIUHCTBA MUpa
C(I)OpMHpOBaHHOCTByMCHI/IﬂI/ICHOHI:BOBaTLZ

HanMMCHOBAaHUA XUMHWYCCKUX COC,Z[I/IHGHI/Iﬁ
MCKIAYHAPOOAHOI'O COO3a TCOpCTPI‘-ICCKOfI )41 HpHKﬂaﬂHOﬁ
XUMHNUN n TPUBHAJIBHBIC Ha3BaHUs BE€IICCTB,
OTHOCAINNUXCA K M3YUCHHBIM KJIaCCaM OPraHUYCCKHUX U

HCOPTraHNYCCKUX COE€IUHEHUI

3.2

XUMHUYCCKYKO CHUMBOJIUKY IJId COCTABJICHUA q)OpMYJ'I
HCOPTraHNYCCKUX BCIICCTB, MOJICKYJISIPHBIX n

CTPYKTYpHBbIX  (pa3BEPHYTHIX,  COKpPAlIEHHBIX H




CKEJIETHBIX) ()OPMYJT OPTraHUYECKHUX BEILIECTB

4.1

CdopmupoBaHHOCTEYMEHUSIKIACCHPUITIPOBATH:

HCOPraHM4YCCKUC BCHICCTBA, CAMOCTOATCIBHO BBIGI/IpaTB
OCHOBAHHA W KPUTCPUU IJIA Knaccmbmcaunn HN3y4aCMbIX

XUMHAYECKHX 00OBEKTOB

4.2

4.3

OPraHu4cCKrUC BCIICCTBA, CAMOCTOATCIBHO BBI6I/IpaTB
OCHOBAaHHA U KPUTCPUU IJIA KJ'IaCCI/I(l)I/IKaHI/II/I HN3y4aCMbIX

XUMHAYECKHX 00OBEKTOB

[0 pa3IMYHbIM MpH3HAKaM (YUCIIly U COCTaBy
pearupyronmx BelIecTB, TEIUIOBOMY 3(dekTy peakimu,
W3MEHEHHIO CTereHei OKHCIICHUS 3JIEMEHTOB,

00paTHMOCTH PEAKIINH, YYACTHIO KaTAIN3aTopa)

CdopmupoBaHHOCTH yMeHUs XapaKTepHU30BaTh
JIEKTPOHHOE CTPOEHHE aTOMOB (B OCHOBHOM U
BO30YXK/IEHHOM COCTOSHUM) M MOHOB XMMHUYECKHX
anemeHToB 1 — 4 mepuonoB llepuoanueckoil cucreMsl
JA.N. MenueneeBa M MX BaJCHTHBICE BO3MOXKHOCTH,
UCIIONIB3Ysl MOHATHS S-, p-, O-d5eKTpOHHBIE OopOUTaNy,

OHEPIrCTUYCCKUEC YPOBHU

CdopmupoBaHHOCTH yMEHUs OOBSICHATH
3aKOHOMEPHOCTH HW3MEHEHUsI CBOWCTB XHWMHYECKHX
JJIEMEHTOB W O00pa3yeMblX HWMH COCIWHEHHHA TIO

MIEpUOIAM U IpyIIam

ChopMHUpPOBAaHHOCT YMEHHSI COCTAaBJSITh ypaBHEHUS

XUMHNYCCKHUX peaKI_lI/Iﬁ U paCKpbIBATh UX CYHIHOCTD:

7.1

7.2

OKHUCIINTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ
MOCPEACTBOM COCTABIICHHUS IEKTPOHHOTO OanaHca STUX
peakuuii

YpPaBHEHUSl pPEAKLUN PpPA3JIUYHBIX THUIIOB; IIOJHBIE U
COKpalI¢HHbIC YpPaBHEHMsI PEaKIUid HMOHHOTO OOMEHa,
YYMUTBIBas YCJIOBHUSI, IIPA KOTOPBIX OTH PEAKIUU UAYT OO

KOHIIa

7.3

8.1

peakuui THApoSN3a, Peakiuil KOMIIeKcooOpa3oBaHUs
(Ha  TmpuMepe  THAPOKCOKOMIUIEKCOB  IIMHKA WU

QATFOMUHUS)
ChopmMupoBaHHOCTEYMEHHUSATIOATBEPKIATh:

Ha KOHKPETHBIX IIPUMEpaxX XapakTep 3aBUCHMOCTH




8.2

PEaKIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUI
OT KpaTHOCTUM M THUIA KOBAJEHTHOM CBS3U (O- U T-
CBSI31), B3aMMHOI'O BJIMSIHMSI @TOMOB M I'pYIIl aTOMOB B
MOJIEKYyJIaX, a TaKXke OT OCOOEHHOCTEH peanu3auuu

PA3IINYIHBIX MCXAaHNU3MOB IPOTCKAHUA peaKL[I/Iﬁ
XapaKTCPHBIC XHUMHUYCCKUC CBOMCTBaA BCIICCTB
COOTBCTCTBYIOIIMMU OKCIICPUMCHTAMU W 3allUCAMU

YPaBHEHUN XMMHUUYECKUX PEAKIIUI
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ChopMupoBaHHOCTH YMEHHSI XapaKTEPU30BaTh COCTaB U
BAKHEWILIME CBOMCTBA BEIIECTB, NPUHAMICKANIUX K
onpele’aEHHbIM KjlaccaM M Tpynmnam  COeAMHEHUH
(mpocThie BEIIECTBA, OKCHUIBI, TUIPOKCUIBI, COJIH;
YTICBOIOPOABI, TPOCThIC 3(HUPBI, CIHUPTHL, (HEHOINHI,
aNbJIETH/Ibl, KETOHBI, KapOOHOBBIE KHCIOTHI, CIOXKHBIC
3(GuUpBl, KHUPBI, YIIEBOAbI, AMHUHBI, AMHHOKHCIIOTHI,

0emKn)
C¢hopMHPOBAaHHOCTH YMEHUSI HPOBOAUTH PACUETHI IO
XUMHAYECKHUM (OpMyJaM U YpaBHEHHSIM XHMHUYECKHUX

peakuuii ¢ UCToIb30BaHUEM (PU3UUECKUX BEIMUUH:

10.1

Maccel (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
peaKIMu, eciIi OJHO U3 UCXO/IHBIX BEIECTB JJaHO B BHJIE
pactBopa ¢  ONpPENEIEHHOM  MacCoOBOM  JOJIEH
pacTBOPEHHOTO BEIECTBA WJIM JIaHO B M30BITKE (MMEeT

MIPUMECH)

10.2

MaccoBOoW WM OOBEMHOM [0/MM, BBIXOJA MPOIYKTa

peakiuu

10.3

TerIoBoroddHexTapeakinii

10.4

00BEMHBIXOTHOIICHUITA30B

10.5

110 HaXOXXASCHHUIO XUMHUYECKOMH (bOpMy.l'ILI BC€OICCTBA

11

12

Bnagenue cucremoil 3HaHMM O METOJAX HAY4YHOTO
MO3HAHUs  SBJIEHUWA TPUPOJABI, HCIIOIb3YEMBIX B
€CTECTBEHHBIX HayKaxX U YMEHUE MPUMEHSTh 3TH 3HAHUS
MPU SKCIEPUMEHTAILHOM HCCIIEIOBAHUY BEIIECTB U JIJIS
00BACHEHHUST XUMHUUECKUX SIBIEHHUH, NUMEIOIINX MECTO B
MPUPOJE, NMPAKTHUYECKOM JEATEIBHOCTH YEIOBEKA U B

OBCETHEBHOMN KU3HU

CdopmMupoBaHHOCTh YMEHHUS MPUMEHSTH (HCIIOTH30BATh)
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3HaHUS O COCTaB€ U CBOMCTBAaX BEIIECTB UL
9KCHEPUMEHTAIBHON NPOBEPKU THIIOTE3 OTHOCHUTEIIBHO
3aKOHOMEPHOCTEH NPOTEKaHUsI XUMMYECKUX PEaKLUuil u
IIPOTHO3UPOBAHUS BO3MOYKHOCTEH MX OCYILECTBIICHUS;
CHCTEeMHBIE XUMHYECKHE 3HAHUS JJIsI OOBSICHEHHS U
IIPOrHO3UPOBAHUS SBJICHUH, HUMEOIINX
€CTECTBEHHOHAYUHYI0  NPUPOLY;  JUId  IPUHITUS
IPaMOTHBIX PELIEHUH MpoOsieM B CUTyalusX, CBA3aHHbIX

C XUMHeEHN

ChopMHUpPOBAaHHOCTh ~ yMEHHs  IUIAHUPOBaTh |
IIpOBOAUTD XUMHUYECKUHU OKCIICPUMCHT (HOJIy‘-IeHI/IC u
HU3Yy4YCHUC CBOMCTB HCOPTraHUYCCKUX W OPraHuYCCKHUX
BEI[CCTB, KAYCCTBEHHBIC PEAKIHH  YIICBOIOPOIOB
pPa3IMYHBIX ~ KJIaCCOB W KHCJIOPOACOICPIKALINX
OpraHn4Y€CKUX BCHICCTB, PCIICHHUEC SKCIICPUMCHTAJIbHBIX
3a7a4 10  PACIO3HABAHUIO  HEOPraHMYECKUX |
OPraHUYEeCKUX BEIIECTB) C COOJIIOJACHHEM IPaBUII
Oe3omacHOro  OoOpamieHWss ¢ BEHOIECTBAMH  H
nabopaTopHbIM 000pynOBaHKUEM; (HOPMYIHPOBATE IIEITH
WCCIICIOBAaHMsI, TPEJCTABIATh B pa3Iu4yHON (opme
pe3ynbTaThl  JKCIIEPUMEHTa,  aHAIM3UPOBAaTh U

OIICHUBATHb UX NOCTOBECPHOCTDH

ChopmHpoBaHHOCTH yMeHUs OCYILLECTBIIATh
LIeJIEHANPaBICHHbIA MOUCK XMMUYECKON MH(pOpMaluy B
pa3IUYHBIX HMCTOYHHMKAX (Hay4yHas U y4deOHO-Hay4dHas
JUTEpaTypa, CpeICTBa MaccOBOW HHGOpPMAIMH, CETh
WHTepHer u Jpyrue), KPUTHYECKH AaHAIM3UPOBATH
XUMHUYECKYI0 UWH(pOpManuo, TnepepadaTeiBaTh €€ W
HCIOJIb30BATh B COOTBETCTBHHU C MOCTABJICHHON yueOHOI

3aJauei

15

CdopmupoBaHHOCTH yMEHUs MPOrHO3UPOBATH,
aHANM3UPOBATh M OLIEHUBATh MH(DOPMAIUIO C TMO3UIIHIA
DKOJIOTHYECKOH 0€30MacHOCTH IOCJIEACTBUI OLITOBON U
MPOU3BOJICTBEHHON JIESITEIIbBHOCTA YEJIOBEKA, CBSI3AHHOU
¢ mepepaboTKoi BemecTB; chOPMUPOBAHHOCTh YMEHHIA
OCO3HABaTh OITACHOCTH  BO3JICUCTBHS Ha  JKUBBIE
OpFaHI/ISMBI OHpeHeHéHHBIX BEIICCTB, IIOHHMAasi CMBbICJI

MOKAa3aTeNs MPEASTbHOM JOIMYCTUMOM KOHUEHTpaluu, U




MOSACHATh HA TpUMepax CHOCOObl yMEHBIICHHUS U
NIPENOTBPALLEHUS UX BPENHOIO  BO3ICUCTBHS  HA

OpraHus3M 4€JIOBCKa



INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
O XUMUun

Kon

IIpoBepsieMblii3jIeMeHTCOAEPKAHNUS

TeOpeTI/I‘leCKI/ICOCHOBBIXI/IMI/II/I

11

Crpoenue BemectBa. CoBpeMeHHass MOJENIb CTPOCHHs aroMa. PacmpenencHue
JNIEKTPOHOB [0 SHEpPreTHYeckuM ypoBHsIM. Kiraccudukaiuss XUMHYECKUX
asieMeHTOB. OCOOCHHOCTH CTPOCHHS YPHEPTETHUECKUX YPOBHEH aToMOB (S-, p-, d-
aneMeHToB). OCHOBHOE M BO30YXIEHHOE COCTOSIHHSI aTOMOB. OJEKTPOHHAs

KOH(i)I/II‘ypaI_II/ISI aroMma. BaneHTHEBIe QJICKTPOHBI

1.2

Ilepnonnueckas cucremMa xuMuueckux onemeHtoB .M.  Menneneesa.
Ousnyeckuit cmpica Ilepuoanueckoro 3akona [[.M. MenneneeBa. [Ipuunnsl u
3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB AJIEMEHTOB U UX COCIMHEHUH T10 MepruoiaM
U Tpynnam. 3aKOHOMEPHOCTHM B M3MEHEHHH CBOWCTB TIIPOCTHIX BEIIECTB,

BOAOPOIHBIX COGHHHCHHﬁ, BBICHIUX OKCHUAOB U THAPOKCHUIOB

1.3

Banentnocts. DnekTpooTpuniareabHOCTh. CTENEeHbOKUCICHUS

14

1.5

1.6

Buapl xumMuueckoi cBsi3u (KOBaJIGHTHAsl, MOHHAs, METAJNTHYECKAst, BOJIOPOIHAS)
U MEXaHU3MBbI e€ 00pa3oBaHus. MeXMOeKyIsIpHbIe B3auMoielicTBus. BemecTBa
MOJIEKYJIIPHOTO M HEMOJIEKYJSIPHOIO CTPOEHUs. THUIbl KPUCTAIUIMYECKHUX

peméroK. 3aBUCHMOCThCBOMCTBABEIIECTBOTTUIIAKPUCTAIIINUECKON PEILETKN

XuMu4decKas pcaKknus. KJ'IaCCI/I(I)I/IKaI_II/ISI XHUMHUYCCKUX peaKuHﬁ B

HEOpPraHMYECKON ¥ OpraHN4ecKoi XUMHUU. 3aKOHCOXPaHEHHUSIMACChIBEIIECTB

CkopocTb peakium, €€ 3aBUCUMOCTb OT pa3IM4YHbIX (PAaKTOPOB

1.7

TennoBsie a3 dekTh XUMHUYeCKUX peakiuil. TepMoxumMuueckre ypaBHEHUS

1.8

OOpatumble peakuuu. XuMU4eckoe paBHOBecue. akTOphl, BIUAIOIIME Ha

COCTOsIHUE XUMHUYeCKOro pasHoBecus. [Ipunuunilelllarense

1.9

1.10

1.11

Onexrponutnyeckas auccouuanus. CunbHble U crnadble anekTponuthl. Cpena
BOJAHBIX  pacTBOPOB  BELIECTB:  KHUCJas,  HEUTpanbHas,  LIEIOYHAs.
Crenenpaucconuanuu. PeakiinunonHoroooMeHa

I'unponu3z coneii. Monnoe mpousBeneHue Bonbl. Bomopoansiiinokasatens (pH)
pacTtBopa

CriocoObl BeIpa)K€HHsI KOHLIEHTPAIMM pacCTBOPOB: MaccoBas J10J11 paCTBOPEHHOTO
BElIECTBa, MOJISIpHasi KOHLEHTpauus. HacbllieHHble 1 HEHACHIIIEHHbIEPAaCTBOPHI,

pactBopuMOCTh. KprcTamioruapaTtsl

1.12

OKHCIUTENTbHO-BOCCTAHOBUTENbHBIE peakinu. [loBeneHne BemecTB B Cpenax C

paszHbIM 3HaUeHHEM PH. MeToapaeKkTpoHHOro0amanca




1.13

DNEeKTPOIN3 pacTBOPOB U PACILUIaBOB COJIEH

OCHOBBIHEOPTraHUYECKOUXUMUU

2.1

Knaccudukanus Heopranmueckux coennHeHnii. HoMmeHkIaTypa HeoOpraHm4ecKux

BEILIECTB

2.2

2.3

2.4

XUMHUYECKHME CBOMCTBA BAXKHEWUIIMX METAUIOB (HATpUil, Kalud, KalbIui,
MarHui, aJIOMUHUW, IIMHK, XpOM, JKE€JIe30, MeIb) W UX COCIUHEHUH.
OO61mKecToCOOBITOTYYSHUSIMETAIIIIOB

XHWMHYECKHE CBOWCTBA BaXXHEUIIUX HEMETA/UIOB (TaJOTeHOB, CEphbI, a30Ta,
dbochopa, yriaepoga W KpeMHHS) H = HX  COCOUHEHUH  (OKCHIIOB,
KHCIIOPOJICOACPIKAIIUX KUCIIOT, BOAOPOTHBIX COCTUHCHHIA)

I'eHeTnyeckas CBSI3b HEOPraHMYECKHUX BEIICCTB, IPHHAICKANINX K PA3THIHBIM

KJj1accaM

2.5

#HHPar##H#  nenTudukanms HeopraHmuecknx coeanHeHmnii. KauectseHubie

PCaKu Ha HECOPraHNMYCCKUC BCUICCTBA U HOHBI

OCHOBBIOPTraHUYECKONXUMHUH

3.1

OCHOBHEBIE IIOJIOKCHU A TCOpHUU XUMHUYECKOT'O CTPOCHUA OpraHU4YCCKUX
coequHeHnii A.M. ByTiepoBa. YriepoaHblii ckeleT OpraHM4ecKOd MOJICKYJIbL.
KpaTHOCTh XMMHYECKOW CBSI3U. S- W P-CBsi3u. SP3-, SP2-, SP-rudpuan3anuu
opOuTasneii aToMoB yriepoja. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XMMHYECKOTO

cTtpoeHus Mosekya. ['omonoru. I'omonornyecknii psag. Mzomepus u uzomepsl

3.2

[lonsitTue o  ¢yHkuumoHanpHOM  rpynme.  OpueHTanMoOHHBIE 3D (EKTHI

3aMECTUTEIIEN

3.3

3.4

3.5

[IpeacraBnenne o kimaccuukanuu OpraHUYECKUX BemecTB. HomeHkmaTypa
OpPraHMYECKUX COCAMHEHUN (cucTeMaTHYecKas) W TpPUBUAIbHBIC Ha3BaHUS

BaYKHEHIITHX HpeHCTaBI/ITeHeﬁ KJIaCCOB OPIraHUYCCKUX BCIICCTB

CBO6OI[HOpElI[HK&J'IBHBII>i MU HOHHBIA MEXaHH3MBI peaknuu. Ilonsatue o

Hykseoduie u snexkrpoduiie. [IpaBmioMapkoBHukoBa. [Ipasuno3aiinesa

Ankanpl. XUMHUYECKHE CBOMCTBA AJIKAHOB: TaJJOT€HUPOBAHUE, NETUAPUPOBAHUE,
TEPMUYECKOE pa3JIOKEHUE, KPEKUHT, u3oMepuzauus, ropeHue. IlomyueHue
ankaHoB. [lukmoankanel. Crenuduka CBOHCTB IHMKJIOATKAHOB C  MaJlbIM

pasMEpoOM LUKIIA. PeaKI_II/II/IHpI/ICOCI[I/IHCHI/ISI U paJuKAJIbHOTO3aMCIICHUA

3.6

3.7

AnkeHbl. XMMHUUYECKHE CBOWCTBA: PEAKIUHM MPUCOCAWMHEHUsS (TaJlOTeHUpPOBAHUE,
TUAPUPOBAHUE, TUAPOTAIOr€HUPOBAHUE, THApATalusi), TOPEHHUs, OKHUCICHHUS U
nonuMepu3auu. I IpomebiiiuieHHbIe U 1a00paTOPHBIECTIOCOOBITOTYYCHUSIATKEHOB
Ankanuensl. XHMMHYECKHE CBOMCTBA alIKaJUEHOB: PEAKUUH MPUCOETUHEHUS
(rumpupoBanue, raJIOrTeHUPOBAHUE), TOPEHUS " MOJIUMEPHU3ALUU.

[TonydyeHnueankaareHoOB




3.8

3.9

3.10

AnxuHBl. XUMHUYECKUE CBOMCTBA: peakiuy MPHUCOCTUHEHUS (TaIoreHUpPOBAaHUE,
THJIPUPOBAHUE, TUApATalus, TUAPOTAIOTEHUPOBAHUE) KaK CHOCcOo0 MOIyYeHHS
IIOJINMEPOB M APYTHX IOJIE3HBIX NPOAYKTOB. Peaknuu 3amenienus. l'opeHue
alleTUJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHU NIl CBAPKU U PE3KU

MCTAaJlJIOB. HpI/IMeHCHI/IeaHCTI/IHCHa

Apenbl. XuUMHUYeCKHE CBOMCTBAa O€H30Ja: peakUuH SJIEKTPODUIBLHOTO
3aMEIIEHUs, NPUCOENUHEHUs (THApPUPOBaHUE, TajJoreHupoBaHue). Peakunus
ropeansi. OcoOEHHOCTH XWMHUYECKUX CBOWCTB Tomyona.llomydyenue OeH3omna.
Oco0OeHHOCTH  XMMHYECKUX CBOMCTB crtupoia. [lonumepuszanusictupoa.

CHOCO6I>IHOJ'IyLI€HI/IH 1 IPUMEHECHUCAPOMATUUCCKHUXYTITICBOAOPOO0B

Crouptel.  IlpenenbHble  OJHOATOMHBIE CHOUPTHL. XHUMHYECKHE CBOMCTBA:
B3aUMOJICMCTBME C  HATPUEM KaK  CHOCOO  YCTAaHOBJIGHUS  HAJIWYUS
THIPOKCOTPYIIBI, C  TaJOTCHOBOIOPOJAMH  KaK  CIOCOO  IMOJIyYCHHUS
pacTBopuTelel, BHYTpU- U MEKMOJIEKYJIsIpHas eruapaTanus. Peakius ropeHus.
[Tonydyenue oTaHona: peakiusi OpOXKEHUS TJIOKO3bl, TUApATAIMs STUJICHA.
DOTUJICHTJIMKOJIb M TJIMIEPUH KaK MPEICTABUTENIM MPEEIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®enon. Xumuueckue cBOHCTBa (peHona (peakuuu ¢ HaTpueM, T'HAPOKCHIOM

HaTpusi, Opomom). [lomyuennedenona

3.12

Anpperuapl. XUMHUYECKHE CBOMCTBA MPEAENbHBIX allbJETHJIOB: THAPUPOBAHUE;
KayeCTBEHHbIE pPEaKLMU Ha KapOOHWIbHYIO Tpynmy (peakuus «cepeOpsHOro
3epkanay, B3aumopencTeue ¢ ruapokcuoM meau (I1). IMomyyenne mpenenbHbIX
albJIETHJIOB: OKHCIIEHUE CIHUPTOB, THJpaTalus aneTwieHa. AIIETOH Kak

npeaACTaBUTCIIb KETOHOB. OCO6€HHOCTI/IpeaKIII/II/IOKI/ICJ'IGHI/ISIaIICTOHa

3.13

3.14

KapOonoBsie kuciaotbl. XUMHUYECKHE CBOWCTBA MPEIEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUUYECKHX CBOMCTB MYPAaBHbHUHOM KHCIOTHI.
[TonydyeHue mpeaenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT: OKHCIICHHE
AJKaHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, AJBJIETUIOB. BpICIIMenpenenbHbie U

HeTpeAeTbHBIEKapOOHOBBICKUCITIOTHI

Cnoxuple »¢upsl U Kupbl. CHocoObl MOJTYYEHHS CIOXKHBIX 3(PHUPOB.
Obpatumocth peakiuu srepudukanuu. I[IpumeHeHHe CIOXKHBIX 3(QHUPOB B
MUIIEBOM U map(roMepHON NPOMBIIUIEHHOCTH. JKHUpBI KakK CIOXHBIE 3(HUPHI
TJIMIEpUHa U BBICIIUX KapOOHOBBIX KHCIOT. XHMMHUYECKHE CBONCTBA KHPOB:
THAPUPOBaHUE, OKHUCIeHUe. ['Maponu3, WM OMBUIEHHE, >KUPOB Kak Crocod
MPOMBIIIJIEHHOTO  TOJY4YeHHUs ~ COJeM  BBICHIMX  KapOOHOBBIX  KHCIOT.

MpE11aKaKc OJ'II/IBBICIJ_II/IXKap60HOBBIXKI/ICJIOT

3.15

XHWMHMYECKHE CBOMCTBA TIJIIOKO3Bl: PEAKIUM C YYAaCTHEM CHUPTOBBIX U

aJIBJICTUAHON TPYNI M MOJOYHOKHCIOe OpoxxeHue. [IpuMeHeHMe TIIOKO3bI, €€




3.16

3HAUYE€HHE B KM3HEIEATEIbHOCTH opraHu3mMa. /lucaxapuasl: caxapo3a, MajabTO3a.
BoccranaBnuBaromuye M HEBOCCTAHABIMBAaKIMe jaucaxapuabl. ['mwaponus
nucaxapunoB. [lommcaxapunel: kpaxman, riMkoredH. CTpoeHHE MaKpOMOJEKYII
Kpaxmala, [JIMKOTeHa M UeJUToNo3bl. (Du3nMyeckue CBOICTBAa Kpaxmana u
LEJUII0NI03bl. XUMHUYECKHE CBOMICTBAa Kpaxmaja: THUJIpOJiM3, KaueCTBEHHas
peakuusi ¢ MOoJ0M. XMMHUYECKHE CBOMCTBA LIEJUIIOJIO3bI: T'MJPOJIU3, MOJIYYEHHE
s¢upoB wnemwnono3el. [loHsTHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHMCKO3a,

aIeTaTHBIN MIEITK)

AMHHBI. AMUHBI KaK OpraHUYECKHE OCHOBAHMS: PEAKIMU C BOJOHM, KHCIIOTaMHU,
peakuuss ropeHus. AHWIMH KaK IpPEICTaBUTENIb apOMATHUYECKUX aMHHOB.
XUMHYECKHE CBOMCTBA AaHWJIMHA: B3aMMOJICUCTBHE C KHUCIOTaMHU, OpOMHOM
BOJIOM, OKHCJICHUE. [Tony4yeHneaMrMHOBATKMIMPOBAaHHEMAMMHAKA 51

BOCCTAHOBJICHUCMHUTPOIIPOU3BOAHBIXYIJICBOLOPOA0B

3.17

AMUHOKUCIOTBI M O€IKH. AMHUHOKHUCIOTHI Kak aM(oTepHble OpraHUYEecKHUe
coeauHeHusi. OCHOBHbIE aMHHOKHUCIOTHI, oOpasyroue Oenku. XHUMHUYeCKHe
CBOWCTBa OEJKOB: THIPOJIN3, JEHATypaIys, KaueCTBEHHBIC (IIBETHBIC) PEAKIHH

Ha OeJIKu

3.18

3.19

3.20

4.1

CrpoeHue u CTpyKTypa MOJMMEpPOB. 3aBUCHUMOCTb CBOMCTB IOJIMMEPOB OT
crpoenusi Mousiekysl. OCHOBHBIE CHOCOOBI TOJYYEHHS BBICOKOMOJIEKYJISPHBIX
COEAMHEHUI: peakiuy NOoJIMMEepH3aluu M mnoJaukoHeHcanuu. Kinaccuduxanus
BOJIOKOH

#HPar##H#  nenTudukanus opraHuuecKux coequHeHuil. Pemenne
AKCIIEPUMEHTAJIBHBIX 33a4 Ha paclio3HaBaHUE OPraHUYECKUX BELIECTB
I'enernueckas cBSA3b MEXKAY KJIacCaMH OPraHUYECKUX COETMHEHUN

XUMHUS U KU3Hb

XuMusi B TNOBCEIHEBHOM u3HU. [IpaBuna Oe3omacHON pabOThl C €IKUMH,

TOprOYMMU U TOKCUYHBIMHA BCUICCTBaAMU, CPEACTBAMU OLITOBOM XUMHU

4.2

4.3

XUMHS U 3I0pOBbE. XUMHUS B MEIUIIMHE. XUMHUSI U CEITbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIUIEHHOCTH. XUMHSI U SHEpreTHUKa: MPUPOAHBIM U MOMyTHBIM He(TSIHOU
raspl, HMX cocraB U Hcnoib3oBaHue. CoctaBHehpTH U eénepepaboTka

(TPUPOAHBIENCTOUHUKUYTIIEBOI0PO/IOB)

Xumusi U 3KOJorusa. XHUMHYECKOE 3arps3HEHUE OKpYKarolleil cpelbl U €ro
nocnenctBus. Oxpana ruapocdepsl, MOYBbI, aTMochepsl, GIopsl U (payHBl OT
XUMUYECKOTO  3arpsisHeHus. [Ipo0iemMaoTxoM0B M MOOOYHBIXIIPOMYKTOB.

AJ'ILTCpHaTI/IBHBIeI/ICTO‘{HI/IKI/IBHepF nn

4.4

OO6mwme mpeacTaBiIeHus] O MPOMBIIUICHHBIX CIIOC00aX IMOMYyYEeHUS] XUMUYECKUX

BEUIECTB (HAa IpHUMEpPE NPOM3BOJACTBA aMMHaKa, CEPHOM KHUCIOTHI). YépHas u




nBerHas — Mmeraulyprus.  CTeKIO M CWIMKAaTHas  NPOMBIIUIEHHOCTD.
IIpomblnnenHas OpraHu4eckas XUMUS.

ChIpb€IsI0pTaHnYeCKOMITPOMBITIIIEHHOCTH

5 HH##Par##H# Tunbl pacu€THBIX3a/1a4
#H##Par###PacdéThl Macchl BEIIeCTBA WM 00bEMA Ta30B IO U3BECTHOMY
5.1 KOJIMYECTBY BEIIECTBA, Macce WK 00bEMY OJJTHOTO U3 YUACTBYIOLIUX B PEAKIUU
BELIECTB
5.2 #H##Par###Pacuérel TeruioBoro 3gdexra peakun
5.3 ###Par###PacuéTbl 00bEMHBIX OTHOIIEHUH I'a30B IIPU XUMUYECKUX PEAKIUAX
5.4 #i##Par###Pacuérel Maccel (00BEMa, KOTMYECTBA BEIIECTBA) MTPOYKTOB PEAKIIUH,
' €CJIM OJIHO U3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH )
55 ###Par###PacuéTel MacCOBOU MM OOBEMHOM JTOJIM BBIXO/1a IPOIYKTA PEAKIIUU
' OT TEOPETUYECKH BO3MOXHOTO
###Par###PacuéTel Maccel (00BEMa, KOJTMYECTBA BEIICCTBA) MPOAYKTA PEAKIIUH,
5.6 €CJIM OJIHO M3 BEIIECTB JaHO B BUJE PAaCTBOPA C ONPEACIEHHON MacCOBOM J10I€H
pPacTBOPEHHOTO BEIIECTBA
5.7 ###Par###PacuéThl ¢ UCTIOIB30BAHUEM MOHATUN «MACCOBAsl I0JIA», «MOJIIPHAs
' KOHIIEHTPALIUA», «PACTBOPUMOCThY
##H#Par##HHaxoxieHue MoJIeKyJIIpHON (pOpPMYJIbl OpraHUYECKOTO BEIECTBa 10
5.8 €ro INIOTHOCTH ¥ MAaCCOBBIM JIOJISIM DJIEMEHTOB, BXOAAIIUX B €0 COCTaB, UM 110

MIPOYKTAaM CTOPAHMS




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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