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2025 rox



PABOYAS ITPOT'PAMMA
(ID 7780414)
yueOHOro npeamera «XuMust. Yriry0JieHHbIH YPOBEHb)
st oOyyaromuxes 10 —11 knmaccos

MNOACHUTEJIbBHASA 3AIINCKA

PabGoyass mporpamMma Mo XMMUM Ha YPOBHE CpeAHEro o01iero odpasoBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
obOpazoBanuu B Poccuiickoii deneparuny, TpeboBaHU K pe3ysibTaTaM OCBOCHHUS
benepanbHOR o0Opa3oBaTeabHOM IPOrpaMMBbl CpEHETO o011ero
obpazoBanua(POIl COQO), npenacraBieHHbIX B PepepaqbHOM rOCyJapCTBEHHOM
obpazoBarensHoM ctangapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
y4eOHOTO TpeaMeTa «XUMHs» B 00pa3oBaTENbHBIX OpraHusanusx Poccuiickoi
denepanuy, peaqu3yIOIIMX OCHOBHBIE 00pa3oBaTelbHbIE MPOrPAMMBI, U
OCHOBHBIX TnOJNIOKeHHM «CrTparerun pa3BuUTHS BocnuTaHusd B Poccuiickoit
Oeneparuu Ha niepuoa a0 2025 roma» (Pacmopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvMHUSI Ha ypOBHE YIIyOJEHHOTO W3Y4YEHHUS 3aHUMAET BaXKHOE MECTO B
CHUCTEME €CTECTBEHHO-HAy4yHOro oOpaszoBanus yuyammxcs 10-11 kimaccos.
W3ydyenune mpenMera, peamuzyeMoe B YCIOBUAX AU(PGEpPEHIUPOBAHHOTO,
npoduibHOro 00y4eHHs, Mpu3BaHO oOecmeunuTh O00Ie00pa30BaTEIbHYI0 M|
OOIIEKYIbTYPHYIO TOATOTOBKY BBIMTYCKHUKOB IIKOJbI, HEOOXOAUMYIO JUIs
aJlanTalyy uX K OBICTPO MEHSIOIIMMCS YCIOBUSAM KM3HU B COLUYME, a TAKXKE JJIs
MPOJOKEHUS OO0YUYEHMsS] B OpraHu3alusix NpoQecCHOHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSICTCS OJJHON U3 MPUOPUTETHBIX TUCIUIUINH.

B nporpamme mno XMMHM Ha3Hau€HUE TMpeaMeTa «XUMHUS» MOJIydaeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBUM C  OCHOBOMOJArarolIMMHU
nonoxkenusimu GI'OC COO o B3auUMOOOYCIIOBIIGHHOCTH IIeJ€l, COAep:KaHUs,
pe3ysibTaToB O0y4YeHHs] M TpeOOBaHUN K YPOBHIO IOATOTOBKH BBITYCKHUKOB.
CBHUIETENHECTBOM TOMY SIBJISIFOTCS CJICYIOUIME BBIMNOJHIEMBIE MPOrpaMMOM IO
XUMUHU QYHKIHUU:

o UH(pOPMALMOHHO-METOUYECKAs], peaju3alus KOTOpoil olecredynBaet
NOJlyuYE€HUE NPEJCTaBICHUS O LENSIX, COJEp)KaHWHU, OOIIeH cTpaTeruu
oOy4eHHMsI, BOCIIUTAHUS U PA3BUTHUS 00yYaIOLIUXCs CPEeICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-IUIAHUPYIOILAs, KOTOpast peaycMaTpuBaeT
OINpEJCJICHNE: NPUHLMIIOB CTPYKTYpPUPOBAHUS M IOCIEA0BATEIBHOCTH
U3y4eHUs y4eOHOro marepuaina, KOJUYECTBEHHBIX M KAaueCTBEHHBIX €ro
XapaKTePUCTUK; MOAXOJ0B K (OPMHUPOBAHUIO COACPKATEIHHOU OCHOBBI
KOHTPOJII U OIICHKM OOpa3oBaTEeNbHBIX JOCTHIKCHHH OOYyYarommxcsi B



paMKax MTOTOBOH arrecTtal B (opMe €AMHOTO TOCYIapCTBEHHOIO
HK3aMeHa M0 XUMUHU.

[Iporpamma asig yriyOJa€HHOTO U3YUYEHUS! XUMUU:

e YCTaHABIMBAaE€T WHBAPUAHTHOE MPEJAMETHOE COIEp)KaHUE, 0053aTeIbHOE
JUIST W3Y4YeHWST B paMKax OTACIbHbIX npoduiel, mnpeaycMarpruBaet
pacmpeneieHue M CTPYKTypUpOBaHHME €ro o KiaccaMm, OCHOBHBIM
coJiep KaTeNIbHbIM JIMHUSIM/pa3ieiaM Kypca;

e JA€T NPHUMEPHOE pacHpelereHUe YYeOHOro BPEMEHH, PEKOMEHIYyEMOro
JUTSL U3yYEHUS OTACIIbHBIX TEM;

e IMpeJiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUS Y4eOHOro
MaTepuaia ¢ y4€ToM JIOTMKH MOCTPOCHUSI Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPHPETALHMIO LIeJIel U 3a7a4 U3yUYeHUs IIpeIMeTa
Ha yTriyOJE€HHOM YpOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOuiero o0pa3oBaHUs, COAEPKATEIbHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOM 00pa3oBaTEIbHOM
MPOTrpamMMBbl CpeaHero obmero oOpa3oBaHUs (JIMYHOCTHBIX,
MeTaIpeMETHBIX, MPEIMETHBIX), a TaKkKe C y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TT03HABATENIbHBIX  JEUCTBUH  OOYyYaloIIerocs IO  OCBOCHUIO
coJiep KaHus IpeIMeTa.

[To BceM Ha3BaHHBIM MO3UIMSAM B MpOrpaMMe MO XHMHUHU NPEAyCMOTpEeHa
MPEEeMCTBEHHOCTh C€ OOy4YeHHMEM XMMHUU Ha YPOBHE OCHOBHOIO OOIIETro
oOpazoBaHusa. 3a TIpefeiaMd  YCTaHOBJICHHOM TMpPOTpaMMOM 10  XHUMHH
00s3aTeNIbHON (MHBapUAHTHOM) COCTABIISIIOLIEN COAEpKaHUS YYEOHOro mpenMera
«Xumus» OCcTa€Tcsi BO3MOXKHOCTh BBIOOpa €ro BapUAaTUBHOW COCTABIISIFOIICH,
KOTOpas JOJDKHA OMPENENsIThCS B COOTBETCTBUHM C HANpPaBIEHUEM KOHKPETHOTO
npoduiis 00yueHus.

B coorBerctBHM ¢ KoHUeNntyadbHbIMH mnojoxeHusMu PIOC COO o
Ha3HAYeHUH TPEeIMETOB 0a30BOro M yriayOJIEHHOTO YpOBHEH B CHUCTEME
nuddepeHupoBaHHOTO O0yYEeHHUsT Ha ypPOBHE CpEJHEro ooOiero oOpa3oBaHUs
XUMHUSI Ha YpOBHE YINyOJEHHOIO W3Yy4YEHHs HANpaBlIeH Ha peaau3aluio
IPEEMCTBEHHOCTH C  MOCJIEAYIOIIUM  3TallOoM  MOJYYEHUS  XHUMHYECKOIro
oOpa3oBaHMsI B paMKaxX HW3Y4YCHHs] CHELHUAJIbHBIX E€CTECTBEHHO-HAYYHBIX MU
XUMHUYECKUX JIMCUUIUIMH B By3aX M OpraHu3alusax CpeaHero npodheccuoHaIbHOro
oOpa3zoBaHusd. B 3Toil cBsi3M H3yueHUE NpeaMeTa «XUMHUS» OPUEHTHUPOBAHO
MPEUMYIIECTBEHHO HA pacluIupeHue U  yrIyOJeHue TEOpeTUYEeCKO U
MPAKTUYECKON MOATOTOBKH OOYYaIONIUXCs, BEIOPABIINX OMPEAEIEHHBIA MPOPUITH
oOy4eHHUsI, B TOM YHUCJIE C MEPCIEKTUBOM MOCIEAYIOMIET0 MOMyYeHUsI XUMUYECKOTO
oOpa3zoBaHus B opraHuzamusx mnpodeccuoHaibHOro oopasoBanus. Hapsiay ¢ atum,



B cBere TpebdoBanuii PI'OC COO Kk mIaHUPYEeMbIM pe3yJbTaTaM OCBOCHHSI
benepanbHOM 00pa30BaTENIbHON NPOrpaMMBbl CPEJHEro OOIIero oOpa3oBaHMs
U3y4YeHUE IMpeaMeTa «XUMHUsS» OpPHEHTHPOBAHO TaK)Ke Ha pelleHHe 3ajad
BOCIIUTAHUSI U COLMAIIBHOTO PAa3BUTHA OOyYaroluxcs, Ha (OPMUPOBAHHUE Yy HUX
OOIIEUHTENIEKTYaIbHBIX YMEHUHN, YMEHUH palMoOHATU3aluu y4eOHOro TpyAa |
O0OOIIEHHBIX  CIMOCOOOB  JESATENBHOCTH, HUMEIOIIMX  MEXKIUCIUILIMHAPHBIH,
HAJIPEIMETHBIA XapaKTep.

CocraBnsomiuMu npeameTa «XUMHs» Ha YPOBHE YIUIYOJIEHHOIO W3y4YEHUs
ABIIAIOTCSL YIUIyOJNI€HHBIE Kypchl — «Opranmueckas xumus» u «OOmas u
Heopranuyeckas Xumus». [Ipu onpeneneHun noaxonoB K 0TO0pY U CTPYKTYpPHOI
OpraHu3aldd COAEpPKAaHUSA STUX KypCOB B MPOrpaMMe IO XUMHHU 332 OCHOBY
npuHAThl nojioxkeHuss PI'OC COO o paznuuusax 06a30BOro MU yriayOJEHHOTO
YPOBHEW U3y4YeHUs MPEAMETA.

OcHoBy coxepxaHus KypcoB «OpraHuueckas xumus» Hu «OOwmas u
HEOpraHWYecKass XHUMHs» COCTaBIII€T COBOKYNMHOCTb MPEIMETHBIX 3HAHUUA H
YMEHUH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3yYEHHMs NIpeaMera. JTa CUCTEMa
3HAHMM MOJy4aeT ONpeAeiI€HHOE TEOPETHYECKOE OMNOJHEHUE, IO3BOJISIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OOJbIIUKA 00BEM  (PAKTOIOTUYECKOTO
Matepuana. Tak, Ha yriIyOJn€HHOM YypOBHE H3Y4Y€HHUs IpeaMeTra obOecredeHa
BO3MOXXHOCTh 3HAQUMUTEJIBHOTO YBEJIWYEHUs OO0bEMA 3HAHUNH O XHMHYECKUX
AJIEMEHTaX U CBOMCTBAaxX HMX COEJAMHEHUN HA OCHOBE PACUIMPEHUs U YriyOJaeHHs
IIPEICTABICHUA O CTPOCHUM BELIECTBA, XMMUYECKOM CBA3M U 3aKOHOMEPHOCTAX
MPOTEKaHUsI PEAKIUH, paCCMATPUBAEMbIX C TOUYKU 3PEHUS XUMUYECKON KUHETUKU
U TepMoauHamMuku. M3ydenwe mnepuogmyeckoro 3akoHa u Ilepuonnueckon
CUCTEMBl ~ XHMHMYECKMX  3JIEMEHTOB O0a3upyeTcss  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHUX IPEACTABICHUAX O CTPOCHUM aToMa. XUMUYECKasl CBS3b
OOBSCHAETCS C TOYKU 3PEHUSI IHEPreTUUECKUX U3MEHEHUH npu e€ 00pa3oBaHUU U
paspyllIeHNH, a TaKKe C TOYKH 3PEHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yuenue
TUIIOB ~ peakuud  JomojHseTcss  (GopMHpOBaHHMEM  MpeACTaBiIeHHM 00
IEKTPOXUMHUYECKUX ITPOLecCax U AIEKTPOIU3E PACILIABOB U PACTBOPOB BELIECTB.
B kypce opraHmdeckoil XMMUHU MPU PACCMOTPEHHH PEAKIMOHHOM CIOCOOHOCTH
COEJIMHEHUH yaemnsaeTca 0co00e BHUMaHUE BOoIpocaM 00 AJIEKTPOHHBIX 3 deKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEakLUu.

Ocoboe 3HaueHHe HUMEEeT TO, YTO Ha COJAEPKAHUE KypCOB XUMHUH
yIIyOJEHHOTO YPOBHS U3yYEHHUSI JIs1 KJIIACCOB OMPEAEIIEHHOTO MPOQuiIs (rJIaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHHH K oOlel cucreme
IIPEIMETHBIX 3HAHWI) OKa3bIBAIOT BIMSHHUE CMEKHBIE MpeaMEThl. Tak, Halpumep,
B COJEpKaHUM IpeaMeTa JUIsl KJIACCOB XMMMKO-(PU3MUECKOro npoduis 00iblIoe
3HaueHue OyIyT MMETh AJIEMEHThl yuyeOHOro marepuaina mno oduieil xumuu. Ilpu



U3y4YeHUU IMpelMeTa B JAaHHOM CIydyae akLEHT OyJeT claejlaH Ha OOIIHOCTb
METOJIOB MO3HAHHUA, OOLUTHOCTh 3aKOHOB M T€OPUW B XUMHUH U B (PU3UKE: aTOMHO-
MOJIEKYJIsipHass Teopusi (MOJEKyJsipHAs Teopus B (PU3MKE), 3aKOHBI COXPAHCHHS
MacCcbl M JHEPIUM, 3aKOHBI TEPMOJWHAMHUKH, JJIEKTPOJIN3a, IPEIACTABICHHUS O
CTPOECHMH BELIECTB U IPYTOE.

B TO e BpemMsa B COIEp)KAHMM NpeaIMeTa s KJIACCOB XHMMKO-
Ounosornyeckoro npoduiis OONbIIMKA yAENbHBIA Bec OyJIeT UMETh OpraHuYecKas
xumusi. B 3TOM choydae mpemocTaBisieTCs  BO3MOXKHOCTh sl Oojee
OOCTOATEIBHOIO  PACCMOTPEHUS XHMHUYECKOM  OpraHu3alMd  KIETKH  Kak
OMOJIOrMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOZAT, K MpUMEpPYy, TaKHUe
CTPYKTYpHbI€ KOMIIOHEHTBHI, KaK JHUMIHUAbI, OEJKH, YIJIeBOJAbI, HYKIECHMHOBBIC
KHUCJIOTHI U Apyrue. [Ipm 3TOM 3HaHUSA O COCTaBE W CBOMCTBAxX IPEACTaBHUTENIECU
OCHOBHBIX KJIACCOB OPraHUYECKUX BEUIECTB CIIy’)KaT OCHOBOW Ui H3Y4YEHMs
CYLIHOCTH IPOILeCCOB (DOTOCUHTE3A, IbIXaHUs, ITUILEBAPEHMUSL.

B mnumane ¢opMHupoBaHHS OCHOB HAyYHOTO MHMPOBO33PEHHUS, OCBOCHHUS
OOLIEHAYYHBIX METOJOB NIO3HAHUS U ONBITA MPAKTUYECKOT0 MPUMEHEHHS HAyYHbIX
3HaHUW W3ydeHHe mpeaMera «XHUMHA» Ha YIIIyOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpEeIMETaMH, BXOJIAIIUMU B COCTAaB
npeaMeTHbIX obnacteil «EcTecTBeHHO-HAy4yHBIE MpeAMEThl», «MareMartuka Hu
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypa».

[Ipu wusyyenun yueOHOro mnpeamera «XUMHsD Ha YINIyOJIEHHOM YypOBHE
TaK)Ke, KaKk Ha YpOBHE OCHOBHOTO M CpelHero oduiero oopasoBanus (Ha 6a30BOM
YPOBHE), 3a7jaueii NEePBOCTENEHHOW 3HAYUMOCTH SABJISIETCS (POPMUPOBAHHE OCHOB
HAyKd XUMHUU Kak o00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH Y€JIOBEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOU KyJbTYypbl. Pemenue
ATOM 3aJaud Ha YriayOlNEHHOM YpOBHE M3YUYEHHMS INpeaMeTa IpeArnonaraet
peAIM3aliI0 TaKUX LEJIEH, KaK:

e (opmMupoBaHME TPEACTABICHUIA: O MaTepUaJIbHOM €IUHCTBE MHPA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN IPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled pojiu B OOECHedyeHuu
YCTOMYMBOIO  pPa3BUTHA  YEJIOBEYECTBA: B  PEHIEHUH  MpoOJeM
AKOJIOTMYECKOM, IHEPreTUYECKON U MUILEBOW 0E€30MacHOCTH, B Pa3BUTHH
MEIULMHBI, CO3JaHUH HOBBIX MaT€pUaJIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
00eCreYeHnn paluoHaIbHOIO MPUPOJONONb30BaHUs, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJbTyphl YEJIOBEKa, a TaKXe 3KOJOTHUYECKH
000CHOBaHHOI'O OTHOIIEHHS K CBOEMY 370POBBIO U IPUPOIHOM CpEE;

e OCBOCHME CHCTEMBbI 3HAHUM, JISKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIOLIEH €CTECTBEHHO-HAyYHON KapTUHBI MUpPa: PyHIaMEHTAIbHBIX
IIOHATUM, 3aKOHOB U TEOPUM XMMHHU, COBPEMEHHBIX MPEACTABICHUU O



CTPOCHHUM BEIIECTBA Ha pa3HBIX YPOBHSAX — AaTOMHOM, MOHHO-
MOJICKYJISIPHOM,  HAJAMOJICKYJISIPHOM, O  TEPMOAMHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKaHWUS XUMHUYECKUX peakIui, O
XUMHUYECKOM PaBHOBECHUH, PACTBOPaxX M AUCHEPCHBIX CUCTEMAX, 00 00IIUX
Hay4YHBIX IIPUHIIMIIAX XUMUYECKOTO ITPOU3BOJICTBA;

dhopmupoBaHue y oOyyJarommxcs OCO3HAHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHYECKUX 3HAHUU i1 OOBSICHEHUS
KIIFOYEBBIX MJIEM W MpoOJEeM COBPEMEHHOM XWUMHH, NJii OOBSICHEHUS M
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO TPUPOAY;
IPAMOTHOTO pelieHus Ipo0jIeM, CBI3aHHbIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIM3a U OLIEHKHU C MO3UIIMHU DKOJOTHUYECKON 0€30IMaCHOCTH ITOCIIEACTBUI
OBITOBOMI M MPOHU3BOACTBEHHON JEATEIBbHOCTH YEJIOBEKA, CBS3aHHOWU C
XUMHAYECKUM  IPOM3BOJICTBOM, HCIIONIb30BaHUEM W  IepepabOTKOM
BCIIICCTB;

yriyOjieHue  MPEeJCTaBICHUH O  HAay4YHbIX  METOJaxX  IO3HaHUA,
HEOOXOJMMBIX [IJIi TPUOOPETEHUS] YMEHHUM OPUEHTHUPOBATHCS B MHUpPE
BEIIECTB U OOBSCHECHUS XWMHUUYECKHUX SBJICHMH, HMMEIOIIUX MECTO B
MPUPOJIE, B MPAKTUUECKON JIESITEILHOCTH M TTOBCEAHEBHOM KU3HMU.

B nnane peanuzanuu NepBOOYEPEIHBIX BOCHUTATENbHBIX WU PA3BUBAIOLIUX
(yHKUMNA LENOCTHON CHUCTEMBI CPEIHEro OO0IIero oOpa3oBaHUS NMPU H3YUYEHHH
npeaMera  «XuUMHUS» Ha  YIUIyOJNEHHOM ypOBHE 0COOYI0  aKTyalbHOCTh
IPUOOPETAIOT TaKUE LIEJU U 33/1a4H, KakK:

BOCIIUTAaHWE YOEKIEHHOCTH B TI03HABAEMOCTH SIBJICHUHA TPUPOIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B O0OJIACTH TEOPETHYECKUX U
NPHUKJIATHBIX HWCCICAOBAHUNA B XWMHH, (HOPMHPOBAHHE MHUPOBO33PCHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYECHHIO M TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIIO ¥ CaMOBOCTIHTAHWIO  HAa  OCHOBE  YCBOCHUSA
00II[EYETI0OBEUECKUX [IEHHOCTEM;

pa3BUTHE MMO3HABATCIIBHBIX HHTEPECOB, HHTCIICKTYAIbHBIX M TBOPUYCCKUX
criocoOHOCTEeM oOyuaromuxcs, (GpopMHpoOBaHUE Yy HHUX CO3HATEIHHOTO
OTHOIICHUS K CamMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BAaHUIO KaK
YCJIOBHIO YCHENTHOHN MPOo(dheCCHOHAIIBHOM 1 OOIIECTBEHHOMW JEATeIIbHOCTH,
OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0pPOBBI0 M IOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMHEpOBaHWEe yYMEHHUH W HaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BaAHUS,
Pa3BUTHE DKOJIOTHYECKOU KYJIbTYpPhl, TPUOOPETEHHE OIbITa OOIIECTBEHHO-
IOJIC3HOM SKOJIOTUYECKOMN JCATCITBHOCTH.



OO01ee 9nCiIo 9acoB, MPEAYCMOTPEHHBIX JIJIST U3YYCHHS] XUMUU Ha YTiIyOJIeHHOM
YpOBHE cpeaHero odiiero ooOpaszoBaHus, coctaBisier 204 vacoB: B 10 kiacce —
102 gaca (3 yaca B Hezneno), B 11 kiacce — 102 yaca (3 gaca B Hefienio).



COJAEPKXAHUE OBYUYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI OPraHUYeCKOM XMMUH.

IIpenmer W  3HAYeHHE  OPraHUYECKOW  XHUMHUHU, IMPEICTABICHHE O
MHOT000pa31K OPraHUYECKUX COCAMHEHUI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJIEpOJa: OCHOBHOE U BO30YXAEHHOE
COCTOsIHUA. BasleHTHBIE BO3MOXHOCTH aToma yIJIEpoJa. XMMHUYECKas CBS3b B
OpPraHUYECKUX COCAMHEHMAX. Tumbl THOpUAM3ALMM aTOMHBIX oOpOuTasnei
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIEHTHOM CBsI3U (OOMEHHBIN U TOHOPHO-
aKUenTopHblid). TUNBl NEepeKpbIBaHUS AaTOMHBIX OpOUTaled, G- MU T-CBS3U.
OnunapHas, ABOMHas U TpoiiHas cBsi3b. CrOCOOBI pa3pbiBa CBS3€l B MOJIEKYyIax
oprannyeckux BeulecTB. [loHstTne o cBOOOAHOM paaukane, HyKIeopuie Hu
aneKTpodue.

Teopust cTpoeHuss opraHndeckux coeauHeHnii A.M. byrtnepoBa wu
COBPEMEHHBIE NIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUEHHE TEOPHH CTPOCHHUS
OpPraHUYEeCKUX COelMHEHUH. MOoJleKyIsipHble U  CTPYKTypHblE  (HOPMYIIBI.
CtpykTypHble (GOpMyJbl pa3iU4HBIX BHUAOB: pa3BEPHYTas, COKpaliéHHas,
ckenetHas. M3omepus. Buuabl u30MepUM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnexTpoHHbIE Y3PGEKTHI B MOJIEKYJaX OPraHMYECKUX COCAMHEHUN (MHIYKTUBHBIN
U ME30MEPHBIN YPPEKThI).

[IpencraBienne o KiaccUpUKaMKU OpraHuyeckux BemiecTB. [loHatue o
byHnkunoHanbHOM rpymnmne. I'omomnorus. I'omonoruueckue psanpl. CucreMaruyeckast
HOMeHKkaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHble Ha3BaHUs
OTJEJIbHBIX IIPEACTAaBUTEIICH.

Oco0OeHHOCTH U KJaccu(UKaUsl OpraHuYecKux peakuuid. OKHUCIUTETBHO-
BOCCTAHOBUTEIBHBIE PEAKIIMM B OPTAaHUYECKON XUMUHU.

OKCHEpUMEHTAIbHBIE METOAbl HM3YyYEHHs] BEIIECTB M WX IPEBPALLCHUN:
O3HaKOMJIEHHE C oOpa3lamMd OpPraHUYECKUX BEIIECTB U MaTepHallaMd Ha UX
OCHOBE, OIBITBI MO MPEBPAIICHUID OPraHUMYECKUX BEUIECTB IPU HArpeBaHHUU
(rutaBieHue, OOYIVIMBAaHWE W TOPEHHE), KOHCTPYUPOBAHUE MOJEIEH MOJICKYII
OpPraHWYECKUX BELIECTB.

Yriaesoaopoasl.

Ankanbl. ['omosornueckuil psij ajikaHoB, o01mas (Gpopmyiia, HOMEHKIaTypa U
M30MEpHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AlKAHOB, SP’-
ruOpuan3anns aTOMHBIX OpOuTanell yriepoaa, o-cBsi3b. PU3MUECKUE CBOICTBA
AJIKAHOB.



XUMUYECKHE CBOMCTBA aJKaHOB: pEaKIHMH 3aMElIeHUs, W30MEpPU3alNH,
JETUAPUPOBAHUS, IUKIN3ALNHY, TUPOJIN3a, KpeKUHra, ropenus. IIpeacraBnenue o
MEXaHHU3Me PEaKIui paJuKaJIbHOrO 3aMEIICHHUS.

Haxoxnenue B npupojae. CriocoObl MOTyUYeHHs] U TPUMEHEHHUE AJIKAaHOB.

[uxnoankanel. O0mas Gopmyia, HOMEHKIAaTypa U u3oMepus. OcoOeHHOCTH
CTPOEHUSI M XUMHUYECKHX CBOMCTB MaiblX (UUKIONPOINAH, LHUKJIOOyTaH) W
OOBIYHBIX (LIMKJIOMEHTAH, IUKJIOTEKCaH) HUKIoaIKaHOB. CrocoObl MOJy4YeHUs U
MPUMEHEHUE ITUKIIOATKAHOB.

Ankensl. ["'omonornyeckuii psij aJkeHoB, oOmas Gopmyira, HOMEHKIIATypa.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ  ajlKEeHOB, Sp’-
rudpuan3alus aTOMHBIX OpOWTaneil yriepoaa, o- U m-cBsizu. CTpyKTypHas u
reoMerpudeckas (muc-tpanc-) wuzomepus. DU3NMUECKHME CBOICTBA AJKEHOB.
XUMUYECKHE CBOMCTBA: PEAKIMU MPUCOEAUHEHHUS, 3aMEIICHUSI B O-MOJIOKEHHE
IIpU JBOMHOM CBSI3U, MOJUMEpU3auuu U okucieHus. IlpaBuio MapKOBHUKOBA.
KauecTBeHHbBIC peakliMy Ha JABOWHYIO CBsI3b. CIIOCOOBI MOJyYEHUS U IPUMEHEHUE
AJIKEHOB.

Ankanuenbl. Knaccudukarus ankaaneHoB (CONpsOKEHHbBIE, N30JIUPOBAHHBIE,
Kymynuposaruvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS M XUMHUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoegunenue. Ilonumepuszamnus
CONPsHKEHHBIX IMeHOB. CriocoObI MOTYUYECHHS U TPUMEHEHHE AJIKaUEHOB.

Anxunbl. ['oMonornyeckuii psii aIKUHOB, 00mas ¢hopmysa, HOMEHKIATypa U
M30MeEpHsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI alKUHOB, Sp-
ruOpuau3anys aTOMHbIX opOuTaneil yriepoaa. dusmyeckue cBOWCTBA AJIKUHOB.
XUMUYECKHE  CBOICTBA:  peakiuu  NPUCOCAUHEHUS,  JUMEpU3alud U
TpUMepHu3aluu, okuciaeHus. Kucinorusle CBOKMCTBA aJIKWHOB, UMEIOIINX KOHIIEBYIO
TpOIHYI0 CBsi3b. KauecTBEeHHBIE peakIMy Ha TPOHHYIO CBsI3b. CIIOCOObBI MOTydeHUS
Y IPUMEHEHHUE aJTKUHOB.

ApomaTtnueckue yrieBoJaoposl (apensl). ['omonormyeckuid psii apeHoOB,
oOmrast popMyia, HOMEHKIATypa U U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKyibl Oenzona. Du3nvecKkue CBOMCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a ¥ €r0 TOMOJIOTOB: PEaKLUU 3aMEIIeHUs B O€H30JIbHOM KOJIbLIE U
YIJIEBOJIOPOIHOM pajJHKale, peakiuyd MNPUCOCIAUHEHUS, OKHCJICHUE TOMOJIOTOB
oenzona. I[lpencraBienne 00 OPUSHTUPYIOIIEM JIEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpE aJIKUIBHBIX PpPaTUKaIOB, KapOOKCHUIIBLHOM,
TUAPOKCUIBHOM, aMUHO- W HHUTPOTPYIIBI, aTOMOB TajoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOMCTB cTupona. [lonmumepusanus crupona. CriocoObl MOTy4eHUs: U
MIPUMEHEHUE apOMaTUYECKHUX YIIIEBOJIOPO/IOB.

[Tpuponnslii ra3. [lonytHeie HedTsAHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
Kamennslii yroip U npoaykrthbl ero nepepadorku. CrocoObl nepepaboTku HedTH:



MEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATATUTUYECKU), PUDOPMUHT, MTHPOIH3.
[IpomykThl nepepaboTKu HEPTH, UX IPUMEHEHUE B TPOMBIIIUIEHHOCTH U B OBITY.

['eHeTHyeckas CBSI3b MEXKY Pa3IUYHBIMU KJIACCAMU YTJIIEBOIOPO/IOB.

DNEKTPOHHOE CTPOCHHE TaJIOTEHIIPOU3BOJIHBIX YIIIEBOJOPOAOB. Peakiuu
3aMENIEHUs Tallor€HAa Ha TUIPOKCOTPYIY, HHUTPOTPYIIY, [UAHOTPYIIILY,
amuHorpymnimy. JlelicTBue Ha TaJOoreHNpPOU3BOAHBIE BOJHOIO M CIHPTOBOTO
pacTBopa WIENOYM. B3aMMOIENCTBUE IUTAJIOTEHAIKAHOB C MAarHM€M U LHMHKOM.
[TonsiTue 0 METAJIJIOOPTaHUYECKUX COCIMHEHUSIX. Hcnons3oBanue
raJIOTCHIPOU3BOIHBIX  yTIEBOJAOPOTOB B OBITY, TEXHUKE W TIPH CHUHTE3E
OpraHUYECKUX BEUIECTB.

DOKCIEpUMEHTAIbHBIE METOJbl H3YUEHMsS BEIIECTB M HUX MPEBpaIlCHUMN:
U3yueHue (PU3NYECKUX CBOWMCTB YTIIEBOJOPOJIOB (PACTBOPUMOCTD), KAU€CTBEHHBIX
peakiuii YrieBOJOPOJOB Pa3IUYHBIX KJIAcCOB (OOecIBEYMBaHWE OpPOMHOW WIIU
MOJHOW BOJBI, pacTBOpa IMEpMAHIaHaTa Kajus, B3aUMOJICHCTBHE allETHIIEHA C
aMMHAYHBIM pacTBOpoM okcuga cepedpa(l)), kadecTBeHHOe OOHapyKeHUE
yriiepoga ¥ BOJOpPOJA B OPraHUYECKUX BEILECTBAX, MOJYYEHUE HTWICHA U
M3Y4YEHHUE €ro CBOWCTB, O3HaKOMJIeHHE C Kosuiekiusmu «Hedtb» u «Yromby, ¢
oOpa3llaMM TUIaCTMacC, KaydyyKOB M PE3UHBI, MOJEIMPOBAHUE MOJEKYII
YIJIEBOJIOPOJIOB M TaJIOT€HIIPOU3BOIHBIX YTJIEBOAOPOIOB.

Kucsopoaconep:kaniue opraHudecKue coeJMHEHHU.

[Ipenenbubie ogHOaTOMHBIE CHHUPTHl. CTpOoeHHE MOJIEKYJ (Ha MpUMepe
METaHOJIa W 3TaHona). ['omonoruueckuil psn, obOmas Qopmyna, u3oMepHs,
HOMEHKIaTypa ©  kiaccudukanusa. Dusnueckue CBOMCTBA  MpelENbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOpoiHbIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XWUMUYECKHE CBOWCTBA: pEAKIMHU 3aMEIIeHUsl, JeruapaTaluy, OKHUCJIEHUS,
B3aMMOJECUCTBUE C  OpPraHUYECKMMU U  HEOPraHWYECKUMH  KHUCJIOTAMH.
KauecTBeHHas peakiusi Ha OJHOATOMHBIE CIIUPTHI. JlelicTBUE ATaHOIa U METaHOoJa
Ha oOpranusM uesjoBeka. CrocoObl MOMYYEHUS M NPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Ipocthie 3¢upsl, HOMeHKIaTypa U u3oMepusa. OcoOeHHOCTH (HU3HUECKUX U
XMMUYECKUX CBOMUCTB.

MHoOroatoMHble CHOUPTHI — JTWICHIJIUKOJIb W TiAUlEpuH. Dusnyeckue u
XUMUYECKUE CBOMCTBA: PEAaKIMU 3aMEILCHHS], B3aUMOJEHCTBUE C OPTraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAayeCTBEHHAs pEeaKkuus Ha MHOTOaTOMHBIE
cnupThl. [IpencraBieHue o MexaHU3ME peakiuil HYKICO(UIBHOTO 3aMEIICHMUS.
JleiictBue Ha opraHu3Mm 4esoBeka. (CrnocoObl TMOMy4YeHUsT UM NPUMEHEHUE
MHOT'OaTOMHBIX CIIHPTOB.

@®eHon. CTpoeHHE MOJEKYIbl, B3aUMHOE BIUSHHUE THUIPOKCOTPYIIbI U
O0eH3onpHOrO snupa. duszndeckue cpoicTBa (eHosa. OCOOEHHOCTH XUMUUYECKUX



cBoiicTB (eHona. KadectBeHuwie peakimu Ha (enon. TokcuyHOCTH (eHona.
CrniocoObl osryuenust v npuMenenue penona. Genondopmanbaeruanas cMona.

KapOoHuiibHbIE COEIMHEHUS — albJAETU/IBl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM TpyImIibl. ['oMosiornueckue psiibl aabIAeruI0B U KETOHOB, 0O0IIas
dopmyna, mzomepus U HOMEHKIaTypa. dusnueckue CBOWCTBA ajbAECTUAOB H
KETOHOB. XMMHUYECKHME CBOWCTBAa  albJECTHIOB U  KETOHOB:  PEaKIUU
npucoenuHenusa. OKHUCIIEHHE albJAEeTU0B, KAUECTBEHHbIC PEaKIMK Ha allbJIeTU/bl.
CriocoObl OJTy4YeHHsI M IPUMEHEHHE abJETHI0B U KETOHOB.

OHOOCHOBHBIE TPEEIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. 30Mepusi 1 HOMeHKIaTypa. Pu3nyeckue CBOMCTBa
OJIHOOCHOBHBIX TMpPEAENIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOJHBIE CBA3M MEXIY
MOJIEKyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOWCTRBA,
peakuus dSTepuduKalMM, peaKUUd C YYacTHEM YIJIEBOJAOPOIHOIO paJHKaa.
OcoOeHHOCTH CBONCTB MypaBbUHOW KHUCHOTHL. [loHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIJIOT — CJIOXHBIX 3pupax. MHoroobpasue KapOOHOBBIX KHUCIOT.
OCOOEHHOCTH CBOMCTB HENPEIENIbHBIX U apOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHCIOT, THIPOKCUKApOOHOBBIX KUCHOT. [IpeacraBuren BBICIIMX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAas, NaJIbMUTHUHOBAs, OJEUHOBAS, JUHOJEBAA,
JuHONIeH08as KUCIOThl. CIOCOOBI MOTyYEHUsI U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['omonornueckuii pan, obuias ¢gopmysna, U30MepUs U
HOMeEHKJIatypa. Duznyeckne M XUMHYECKHE CBOWMCTBA: THUIPOJIW3 B KHUCIOW H
LIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, pu3nueckue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOJIH3 B
KHCJION U 11es1ouHoi cpesie. OCOOEHHOCTH CBOMCTB KHUPOB, COJIEPKAIIUX OCTATKH
HEIpPENENbHBIX )KUPHBIX KUCIOT. JKUpBI B IpUpOJIE.

MBpIa KaK COJIM BBICIITUX KapOOHOBBIX KHCIIOT, KX MOIOIIIEE JICHCTBHE.

O6mas xapaktepucTuka yrieBojoB. Knaccudukanus yrieroaoB (MOHO-, 11-
u nonucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. Pu3ndecKue CBOMCTBA M HAXOXJICHHE B MpHpoje. DPoToCHHTES.
XHUMUYECKHE CBOMCTBA ITIOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJACTHIHON
Ipynn, CHOUPTOBOE W MOJOYHOKHCTIOE OpoxeHue. [IpuMeHeHue TioKo3bl, €€
3HAYEHUE B KU3HENEATEIbHOCTH OpranusMa. Jlucaxapuapl: caxapo3a, MajiabTo3a U
nakTo3a. BoccraHaBiauBaromye 1 HEBOCCTaHABIMBAOLIME aucaxapubl. ['uaponns
nucaxapunoB. HaxoxneHnue B nmpupojie U npumeHeHue. [lonucaxapuapl: kpaxmard,
IJIMKOTEeH W ueuttono3a. CTpoeHne MakpoMOJeKysd Kpaxmana, T[JIMKOT€Ha H
nemnono3bl.  dusznyeckre CBOMCTBA KpaxMmajga M LEJUTH0JI03bl. XHWMHYECKHE
CBOICTBa Kpaxmaya: TMApPOJIN3, KaYECTBEHHAs pEaklUHs C HOAOM. XHMHYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOIU3, ModydeHue 3(upoB uesuiono3sl. [lousTtue 06
HCKYCCTBEHHbBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbl HW3YUYEHHsS] BEIIECTB M HUX MpPEBpalllCHUIN:
PacTBOPUMOCTD Pa3IMYHbBIX CIIUPTOB B BOJE, B3aUMOJEHCTBUE ATAHOJIA C HATPUEM,
OKHUCJICHHE ATWJIOBOI'O CIIUPTA B albJETH] Ha PACKAIEHHOM MEIHOM IMPOBOJIOKE,
OKHCJIEHUE HTUJIOBOTO CIHPTA AUXPOMATOM Kalivs (BO3MOKHO HCIOJIb30BAaHHE
BHUJICOMATEPHUAIIOB), KAYECTBEHHBIC PEAKIMU Ha albJETUlibl (C THUIPOKCUIIOM
muammuHcepeopa(l) wu  ruppoxkcumom  meau(ll)), peakmus raunepuHa ¢
ruapokcuoMm meau(ll), xumudeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIIOKO3bl ¢ rujapokcuaoM meau(ll), BzaumoneiictBue
KpaxMaljla ¢ MOJIOM, PELIEHHE SKCIEPUMEHTANbHBIX 3a7a4 1o TemaM «CHUPTHI U
dbenonb, «KapooHoBbie KUCTOTHL. CIIOXKHBIE YDUPBD».

A30Tcoaep:Kale OpraHn4ecKue coeIuHeHus.

AMUHBI — OpraHUYEeCKHe MPOU3BOJHbIE aMMHaka. Knaccudukaiuss aMUHOB:
anmudaTUIecKue ¥ apOMATHUYECKHE; TEePBUYHBIC, BTOPUYHBIE K TPETHUYHBIE.
Crpoenne moiekyn, oOmas popmyina, n3oMepus, HOMEHKIATypa U (U3HUECKHUE
cBOICTBAa. XMMHUYECKOE CBOWCTBAa anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
ATKWIMPOBAHHUE, B3aUMOJCHUCTBUE MEPBUYHBIX AMHUHOB C A30THCTOM KHCIIOTOM.
Conu anKuiaMMOHHSL.

AHWIMH — TIPEACTAaBUTEIb AMUHOB apomaTuyeckoro psana. CrpoeHue
aHuiauHA. B3anMHOE BiIMsTHUE TPYII aTOMOB B MoJieKyJie aHuwinHa. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHuivHA. KadecTBeHHbIe peakiuu Ha aHUIMH. CriocoObl
MOJIYYCHUS] M TpPUMEHEHHE anudarudecknx aMuHOB. [lomydeHuwe aHWIMHA W3
HUTPOOEH301a.

AmuHokucnotel. HomeHnknatypa u nzomepus. OTaennbHbIE NPEeACTABUTENN O-
AMHUHOKHCJIOT:  TJIMIMWH, ajnaHuH. @DuU3MYecKue CBOMCTBA aAMHHOKHCIIOT.
XUMHYECKHE CBOWCTBA AaMHHOKHCIOT Kak aM(OTEepHBIX  OpPraHUYECKHX
COCIMHEHUM, peaKiMs TMOJUKOHJCHCAUU, O0pa3oBaHUE TMENTUIHON CBA3M.
buonorunueckoe 3HaueHre aMMHOKUCIOT. CHUHTE3 U TUIPOJIU3 NENTH/IOB.

benku kak mnpupoaHeie nonuMmepsl. llepBuunHas, BTOpUYHAsT W TpPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOMCTBAa OENKOB: THUAPOJH3, JCHATypAaIlHs,
KaueCTBEHHbIE PEAKIIMU Ha OEIIKHU.

OKCNEPUMEHTAIbHBIE METOJIbl M3YYCHHUS BEIIECTB M MX MPEBPALICHUI:
pacTBOopeHue OENKOB B BOJE, JCHATypalus OCJKOB IMPU HArpeBaHWUM, IIBETHHIC
peakuuu Ha O€NmKHM, peHIeHHEe OJKCIEPUMEHTAIBHBIX 3a/lad 10  TeMaMm
«A3zoTcoaepxaine OpraHUYeCKue COEAUHEHUS U «Pacrno3HaBanue
OPraHUYECKUX COCAUHECHUIN.

BbicokomoJieKyJIsIpHbIE COeIUHCHUS.

OCHOBHbBIE MOHATHS XUMUU BBICOKOMOJIEKYJIIPHBIX COECIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AIUHU, CPEAHSAS MOJICKYIISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJINMEPHU3ALIMS U TIOJTUKOHICHCAITHSI.

[Tonumepubie Matepuanbl. I[lmacTmacchl (MOJUATUIICH, TOJUIIPONUIICH,
MOJIMBUHWIXJIOPU, TOJHUCTUPOJ, MOJUMETUIMETAKpUWIaAT, MOJUKapOOHATHI,
noJdTUICHTepedTanar). Y Tuausamus 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaIbHBIN Kay4yK, CUHTETHUYECKHUE Kay4dyKu
(OyTamreHOBBIN, XJIOPONMPEHOBBIN, U30MTPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IIEPCTh, MENK), UCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tonumepsl CIEIUATBHOTO Ha3HAaYEHUs (Teduion, KeBJIap,
AIIEKTPOIPOBOISIIIINE TOJUMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl HW3YUYEHMsS] BEIIECTB M HUX MPEBpalllCHUN:
O3HAKOMJIEHUE C 00Opa3llaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMacc,
Kay4yKOB, pEIICHHE OJKCIEPUMEHTAIbHBIX 3adad mno Teme «Pacrno3HaBaHue
IJIaCTMAcC ¥ BOJIOKOHY.

Pacuérnble 3anaun.

Haxoxnenue MoJeKyasipHOH (GOpMyJbl OPTaHMYECKOTO0 COCIUHEHHS TI0
MacCOBBIM  JIOJIIM DJIEMEHTOB, BXOJIAIIMX B €ro COCTaB, HaXOXICHHUE
MOJIEKYJISIPHOM  (POPMYJIBI OPraHMYECKOTO COEAMHEHUs 10 Macce (00BEMY)
MPOAYKTOB CropaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakiuu W/WIM HWCXOJIHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOH (POpMyIIbI
OpPraHMYECcKOro BEIIECTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIH CIIOCOOOB
MOJIyYeHHUsI, OMNpeeieHUEe JOJIU BBIXOJIa MPOJAYKTa pPEaKIUU OT TEOPETUYECKH
BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanusi MeXnpeaMEeTHBIX CBSI3€H MPU U3yYEHUH OPraHUYEeCKON XMMUU B
10 xjacce OCYIIECTBISETCS 4Yepe3 MCIOJIb30BaHHE KaK OOIIMX €CTEeCTBEHHO-
HAyYHBIX TIOHATHH, TaK ¥ TOHATHH, TPUHATBIX B OTACIBHBIX TMpeaMeTax
€CTECTBEHHO-HAYYHOI'O IIMKJIA.

OO01ne ecTeCTBEHHO-HAYYHBIE TTOHATHUS: SIBJICHUE, HAYYHBINA (haKT, TUIIOTE3A,
TEOpHs, 3aKOH, aHaliu3, CHHTE3, Kiaccuukaius, HaOIIOJeHHUE, H3MEpPEHUe,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

duznuka: Marepus, aroM, OJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIA,
HPHEPreTUYECKU YpPOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSTHUE
BEIleCTBA, (HU3WUYECKUE BEJIMYUHBI, €IUHUIIBI H3MEPEHHs, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHu3M, S3KOcHUcTeMa, Ouocdepa, MeTadoIu3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA W TeTepOTPODHBIA TUN TUTAHUS, OpOKEHHE,



dboToCUHTE3, NbIXaHWE, OEJTKHU, YTIJIEBOJbI, KUPHI, HYKICHHOBBIC KHUCIOTHI,
(hepMEeHTHI.

['eorpadusi: mone3Hble HCKOMIAeMBbIe, TOTLIIHBO.

TexHonorusi: mMUINEBBIE TPOMYKTHl, OCHOBBI PAIlMOHAIBLHOTO THUTAHUS,
MOIOIITUE CPEJICTBA, MATEPUANBI U3 NCKYCCTBEHHBIX M CHHTETHUYECKUX BOJIOKOH.

11 KIIACC

OBIIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX saep. XUMHAUYECKUM 3ieMeHT. M3otonbl. CTpoeHue
ANEKTPOHHBIX O0O0JOYEK aTOMOB, KBAHTOBBIC UUCIIA. DHEPreTUUYECKUE YPOBHHU M
noaypoBHHU. AToMHbIe opOuTanu. Kimaccudukanms XuMuuecKiux 3JI€MEHTOB (S-, p-,
d-, f-anmementsi). PacmpeneneHue 5SJIEKTPOHOB MO AaTOMHBIM — OpPOUTAISIM.
DNeKTPOHHbIE KOH(PUTYpPAIIMK aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPUOIOB
B OCHOBHOM W BO30YXJIEHHOM COCTOSIHHH, DJICKTPOHHBIC KOH(DUTYpAIlMA HOHOB.
DIIEKTPOOTPUIIATEIIBHOCTD.

[lepnognuecknii 3akoH u Ilepuoanyeckasl cucreMa XMMHAYECKUX AJIEMEHTOB
HI.N. MenneneeBa. CBsA3b NmepuoaUUYECcKOro 3akoHa u llepmoguueckoil cucTeMbl
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOPHEHM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUUYECKHUX AJIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaMm H NepuoJaM. 3HA4YCHUE
nepuoanyeckoro 3akona /[.1. Menneneesa.

XuMHUYECKasi CBS3b. BuIbl XMMHYECKOW CBSI3U: KOBAJCHTHAas, HWOHHAas,
MeTauinyeckas. MexaHu3mbl 00pa30BaHUS KOBAJCHTHOW CBSI3M: OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIN. JHEPIrus U JiuHa CcBA3H. [10JIIpHOCTh, HAPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJEHTHOW cBsi3u. KparHbie cBs3u. BopoponHas cBs3b.
MexMOoNeKyIIpHbIE B3AaUMOJCUCTBHUSL.

BajleHTHOCTh M BaJEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHHEM (Ha MpUMEpe COECIMHEHUMN
AJIEMEHTOB BTOPOTO MEPUOa).

[IpencraBieHne 0 KOMIUIEKCHBIX coeMHEHUAX. COocTaB KOMIUJIEKCHOTO MOHA!
KOMILJIEKCOOOpa3oBarenb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COEJUHEHUM.
[ToHsATHE O KOOPAMHALIMOHHON XUMUHU.

BemectBa  MOJNEKYJIIpHOTO HW  HEMOJIEKYJSPHOTO  CTPOCHUA.  THIIbI
KPUCTANTMYECKUX PEIIETOK (CTPYKTYpP) U CBOICTBA BEMIECTB.

ITonstue o nucnepcHbix cucremax. Mctunubie pactBopsl. [Ipeacrasienue o
KOJUIOMIHBIX pacTBopax. CrocoObl BBIpAXKEHUS KOHIIEHTPALUU PACTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAA KOHILIEHTpauus. HachllieHHbie u
HEHACBIIIEHHBIC PACTBOPHI, PACTBOPUMOCTh. KpHcTamoruaparsl.



Knaccudukarus u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBUATBHBIC
HAa3BaHUs OTJEJIbHBIX MPEACTABUTEIEH HEOPTaHUYECKUX BEILECTB.

Knaccudukanus XuMHUUECKMX peakuil B HEOPraHUYECKONM U OpraHUYeCcKOM
XUMUH. 3aKOH COXPAHEHMS MAacCChl BEUIECTB; 3aKOH COXPAaHEHUS W NPEBPAILCHUS
OHEPTUU TIPU XUMHUYECKUX peakiusX. TeruoBbie 3(HEKThl XUMUYECKUX PEAKITUH.
TepMoxuMu4ecKue ypaBHEHUs.

CKOpOCTh XMMHYECKOM peakiiu, €€ 3aBUCUMOCTb OT Pa3jINYHbIX (PaKTOPOB.
['oMOreHHbIE U TE€TEPOTreHHbIE peakuu. Katanns u KaTtalin3aTopsl.

OOpatumMbie 1 HEOOpaTUMbIE peakiuu. XuMudeckoe paBHoBecue. Koncranra
XUMHUUYECKOr0 paBHOBecHUs. (DAKTOPBI, BIHSIOIIME HA IOJIOKEHUE XUMUYECKOIO
PaBHOBECHS: TEMIIEPATYpPA, NABIEHUE U KOHLUECHTPALMK BEIIECTB, YUYACTBYIOIIUX B
peakuuu. [Tpunuun Jle [lartense.

Onextponutuyeckas aucconuanus. CuilbHble H CHa0ble  3JIEKTPOJUTHI.
Crenenp auccouuannu. Cpena BOJHBIX pPAacTBOPOB: KHUCIIOTHAs, HEUTpasibHaf,
miesniouHas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOTO OOMEHa.

OKUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTerneHb  OKUCIICHUS.
Okucnutenb M BOCCTAHOBUTENb. IIpolecchl OKHCIEHHST M BOCCTAHOBIICHUS.
Baxnelmme OKUCIUTENM W BOCCTAaHOBUTENIW. MeETOJ SJEKTpOHHOro OanaHca.
DIIEKTPOIN3 pacTBOPOB U PACILJIABOB BELIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HW3YUYEHHS] BEIIECTB M HUX MPEBpalllCHUN:
pa3oKEeHUE MEepOKCcHAa BOAOPOAA B IMPUCYTCTBUM KaTajau3aTopa, MOJEIH
KPUCTANIMYECKUX PEHIETOK, MPOBEEHUE PEAKIIUMii HOHHOTO 0OMEHA, ONpE/IEIeHHE
Cpeabl pacTBOPOB C IOMOIIBIO HHIAMKATOPOB, HW3YyYECHHUE BIUSHMUS Pa3INYHBIX
(GakTOpOoB Ha CKOPOCTh XUMHUYECKOH PpEAKIMU H TMOJOXKEHHE XHUMHYECKOTO
PaBHOBECHSL.

Heopranuuyeckass xumus.

[Tonoxenne HemeraiwioB B llepmoguueckoil cucremMe XUMHYECKHX
anemenToB /.M. MenpeneeBa 1 0COOEHHOCTH CTPOCHHS UX aTOMOB. Du3NUECKue
CBOICTBa HEMETAJUIOB. AJIJIOTPONUS HEMETAUIOB (Ha MPUMEpE KUCIOpOAa, CEpHI,
dbocdopa u yriaepona).

Bonopon. Ilomydyenue, gusnueckue M XUMHUYECKHUE CBOMCTBA: PEAKIMU C
METAJUIAMA W  HEMETAJJIaMM, BOCCTAHOBUTEJIbHBIE CBOWCTBA. [ wapuuasbl.
TonMBHBIE 3JIEMEHTHI.

["amorensl. Haxoxnenue B mpupoje, crnocoObl MOdydeHus, (U3MUecKue u
XUMHYECKUE CBOMCTBA. ['amoreHoBomopoasl. BaxkHenmme KuCIopoacoaepKanme
COEIMHEHUS TayoreHoB. JlabopaTopHble W TPOMBIIUICHHBIE CTIOCOOBI TOTyYECHHUS
rajoreHos. [I[pumMeHeHune rajoreHoB U UX COCTUHEHUN.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIE CIIOCOOBI TOTyYCHUS
Kkuciopoaa. @u3nueckue U XMMUYECKUE CBOWMCTBA U NMPUMEHEHHE KHCIOpPOJa U
030Ha. OKCUABI U IEPOKCHUBI.

Cepa. Haxoxnenue B mpupojie, CIOCOObI MONy4YeHUs, (puanueckue u
xumuuyeckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepboi(I1V), oxcun
cepbl(VI). Cepuucras u cepHas KHUCIOTHI M HUX coiu. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cepol U €€ COEAUHEHUM.

A3or. HaxoxaeHue B MpuUpoOJE, CHOCOObI MONYy4YeHUS, (U3HYECKHE MU
XUMHYECKHE CBOMCTBA. AMMMaK, HUTPUIbl. OKCUIBI a30Ta. A30THCTast M a30THas
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMmenenue azota
U €r0 COeIMHEHUI. A30THBIE YI0OpEHUS.

®ocdop. Haxoxnenue B mpupoje, crnocoObl MOJydeHUs, (puznueckue u
xumudeckue cpoiictBa. Dochuner u dochun. Oxcuapl docdopa, dochopras
kucinota u e€ conu. [lpumenenue ¢ocdopa u ero coemunenuit. PocdopHbie
yaoOpeHus.

VYrnepon, HaxoXJIeHHE B OpUpOJE. AJUIOTPONHbIE MOAUGDUKAIIUU.
duznyeckue W XUMHYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepogom. Okcun yriaepoaa(ll), oxcun yranepona(IV), yronbHas kucinora u eé€
COJIU. AKTHBUPOBAHHBIN yroib, aicopOuus. dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOku. [IpuMeHeHre MpOCThIX BEIIECTB, 0OPA30BaHHBIX YIJIEPOJOM, U €rO
COCIMHEHU M.

Kpemunii. Haxoxnenue B mpupojne, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cporctBa. Oxcup kpeMuuaA(IV), kpeMHueBas KHUCIOTa, CHIIMKATHI.
[IpuMenenne kpeMHus U ero coeanHeHui. CTEKN0, ero nojly4eHue, BUIbI CTEKIIA.

[Tonoxenne MetaiuioB B [leproanueckor CUCTEME XUMUYECKUX JJIEMEHTOB.
OcoOEHHOCTH CTPOEHMSI DIIEKTPOHHBIX O000JI0YeK aTOMOB MeTauioB. OOrmiue
¢dbuzmyeckre CBOMCTBA MeTa/lioB. [IpuMeHeHHE MeTajioB B OBITY U TEXHUKE.
CrutaBel METAJIOB.

DNEKTPOXUMHUUYECKUM psifi  HampspkeHud MeTtawioB.  OOmmume  crocoObl

MOJTyYeHUS METaJJIOB: THIPOMETAILTYPIus, MUPOMETAIUTYPIHs,
anekTpoMeramutyprus. [lonstue o koppo3uu metamioB. CrnocoObl 3alIUThl OT
KOPPO3HH.

Oo6mas xapaktepuctuka MmeTamuioB I[A-rpynmsl [lepmonuyueckoit CUCTEMBI
XUMUYECKUX DJJIeMEeHTOB. Harpuit u kanmuii: mnongydeHuwe, QuU3NUECKHe WU
XUMUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COEAUHEHUM.

OOmas xapakrepuctuka metamuioB IIA-rpymnmer Ileprogudeckoil cuctemsl
XUMUYECKUX DJJIEMEHTOB. MarHuii © KajbllUi: TMOJydeHue, Qusnyeckue W
XUMHUYECKUE CBOWCTBA, IPUMEHEHUE IIPOCTHIX BELIECTB U HUX COCAUHECHUMU.
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.



ATIOMHUHHMI: TTOTy4eHHEe, (GU3NIECKUE U XUMHUYECKIE CBOMCTBA, MPUMECHECHHE
MPOCTOTO BeIleCTBA M €ro coeAuHeHui. AmdoTepHble CBOWCTBa OKCHAA U
TUAPOKCUIA ATFOMUHUS, THAPOKCOKOMIUIEKCHI A TFOMUHUSL.

OOmass XxapakTepucThka MeTauioB Mo0ouHbIX noarpynn (b-rpymm)
Ilepronnueckoi CUCTEMBbI XUMUYECKUX 3JIEMEHTOB.

Pu3nuecKkne 1 XUMUYECKHE CBOMCTBA XpOMa U €ro coequHeHuil. OKCUabl U
ruapokcuasl xpoma(ll), xpoma(Illl) u xpoma(VI). Xpomarel U JuXpoMaThl, UX
OKHCIIMTENbHBIE CBOKCTBA. [loyueHne n npuMeHenne xpoma.

@u3nyeckue W XHMMUYECKHE CBOMCTBA MapraHia M €ro COEAUHCHUM.
Baxnenimue coenunenns Mapranua(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). [lepmanranaT kanausi, ero OKUCIUTENIbHbBIE CBOMCTBA.

Pu3nuecKne U XMMHYECKHE CBOMCTBA XKeje3a U ero coenuHeHur. OKCHIBL,
ruapokcuasl u conu xeneza(ll) u xeneza(Ill). [lonyuenne u npuMeHeHUE Xkeye3a
U €r0 CIUIABOB.

DU3UYECKUE U XMMUYECKUE CBOMCTBA MEIU U €€ coeqnuHeHui. [lomyuenue u
IIPUMEHEHUE MEU U €€ COEUHEHNM.

[{uuk: monydyeHue, ¢GU3HUECKHE W XUMUYECKHUE CBOMCTBA. AMdoTepHbIe
CBOMCTBA OKCHJIa U TUJIPOKCH]IA LINHKA, TUAPOKCOKOMILUIEKCHI IIUHKA. [[pumenenue
[IMHKA U €r0 COeINHEHU.

OKCIIEpUMEHTAJIBHBIE METOAbl HW3Y4YEHHsS BEIIECTB M HX MNPEBPALLCHUMN:
u3ydyeHue oOpa3loB HEMETaJUIOB, TOpeHue cepbl, gocdopa, xeneza, MarHus B
KHUCIIOPOJIE, H3Yy4YEHUE KOJUIeKIMU «MeTalipl W CIUIaBbl», B3aUMOJCHCTBHUE
HIEJIOYHBIX M IIEJTIOYHO3EMENIbHBIX METAIIIOB C BOJOM (BO3MOKHO MCIOJIb30BaHHUE
BUJIEOMATEPHUATIOB), B3aUMOJICHCTBUE LIMHKA U JKelie3a C pacTBOpaMU KHUCIOT H
1IEJI0Y€EH, KAYECTBEHHBIE PEAKIIUM HA HEOPraHWUYECKUE aHUOHBI, KATUOH BOAOPO/Ia
M KaTUOHBl METAJUIOB, B3aUMOJECHCTBHE THAPOKCUAOB ATOMHHHUS WU ILIMHKA C
pacTBOpaMM KHCIJIOT M IIEJIOYEN, PEHIEHUE DKCIIEPUMEHTAIBHBIX 3a/1ad [0 TeMaM
«T"anorens», «Cepa u €€ coequHeHus», «A30T U (ochop U HUX COEAUHEHUS»,
«Mertaibl TIIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYII.

XuMHSA U KU3Hb.

Ponb xumMum B o6ecrieYeH yCTOMYMBOTO pa3BUTHS yesnoBeuecTBa. [lonsarue
O Hay4HbBIX MeETOAAaX IIO3HAHUSA M METOJMOJIOTMHM HAy4YHOTO HCCIIEIOBAHMUS.
HayuHble mpuHIMIIBI OpraHru3aliy XMMUYECKOT0 MPOonu3BoACTBa. [IpomblieHHbIE
CIOCOOBI MOTYYEHUSI BAKHEHUIITNX BEIIECTB (HAa MPUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEepHON KHUCIOThI, MeTaHoJa). [IpoMbllieHHbIE CITOCOOBI MOIYYeHUs] METAUIOB U
CIUIaBOB. XUMHYECKOE 3arpsA3HEHUE OKPYKAIOUIEH CpEIbl U €r0 IOCIEACTBHS.
Poinb xumuu B 06ecrieyeHIH SHEPreTHIeCKON Oe30MMacHOCTH.

Xumuss W 3I0pOBbe UelioBeka. JlekapcTBeHHble cpenctBa. [IpaBuma
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIpenapaToB. Poib XUMUHU B pa3BUTUN MEIULIHBI.



XUMHMsI TIAIU: OCHOBHBIE KOMIIOHEHTHI, MHIIEBbIe H00aBKU. Ponb xumun B
oOecrieyeHuH MUIIeBOM 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpeactBa. beitoBas xumus. IlpaBuia
0e30MacHOr0 MCHOJIb30BaHUs MpenaparoB OBITOBOW XWMHUHU B TOBCEAHEBHOM
JKA3HU.

XuMUsL B CTPOUTEIBCTBE: BAKHEHUIIINE CTPOUTENIbHBIE MaTepHasbl (LIEMEHT,
0eTOoH).

Xumusi B CENIbCKOM X03sicTBe. OpraHn4eckre 1 MUHEpaIbHbIE YI00pPEHUSI.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepualbl, KPacKU, CTEKJIO, KepaMHKa.
Marepuansl g 31€KTpOHUKU. HaHOTEXHOIOTUN.

PacuétHrble 3amaun.

Pacuétpl: Macchl BeniecTBa WM 00bEMA ra3oB MO HW3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WIM OOBEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKI[MU BEILECTB,
Macchl (00BbEMa, KONMYECTBA BEIIECTBA) MPOJIYKTOB pPEaKUUU, €CIU OJHO U3
BEILIECTB HMMEET IpuUMecH, Macchl (00bEMA, KOIMYECTBAa BEIIECTBA) MNPOAYKTa
peaKIuy, €CIM OJHO M3 BEIIECTB JAaHO B BHJE pPacTBOpa C ONPEIEIEHHOU
MacCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, MAaCCOBOW IO W MOJISIPHOU
KOHIICHTPAIlMM BEIIECTBA B PAcTBOPE, JOJM BBIXOJA MNPOAYKTAa PEAKIUU OT
TEOPETUYECKH BO3MOMKHOTO.

MexnpenmMeTHsIe CBS3H.

Peanuzammst MEXNpeAMETHBIX CBA3€H TpU  HU3YYEHUH OOImEeH W
HEOpPraHn4eckord xuMuu B 11 Kiacce OoCcylIecTBIIIETCS YEPE3 UCMOJIb30BAHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHSATUM, TaK U MOHSATUN, MPUHSITHIX B OTIACIBHBIX
IIPEAMETAX ECTECTBEHHO-HAYYHOIO I[TUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC TTOHATHUS: SBJICHUE, HAYYHBINA (haKT, TUIIOTE3A,
Teopusi, 3aKOH, aHAJIW3, CUHTE3, Kiaccu(uKaius, MepuoIuyHOCTb, HAOIIO/IEHNE,
U3MEPEHUE, DKCIIEPUMEHT, MOJEIb, MOJICIMPOBAHHUE.

@dusuka: Marepusi, MHUKPOMHUD, MaKpOMHp, aTOM, O3JEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAAMOAKTUBHOCTh, MOJIEKYJIA, SHEPIETUUYECKUN YPOBEHb,
BEIIIECTBO, TeJI0, O0OBEM, arperaTHOe COCTOSHHUE BEIIECTBa, HJACAJIbHBIN Ta3,
(dbuznYecKre BETUYNHBI, €IMHUIBI U3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buosnorus: kieTka, opraHusm, sKocuctema, ouocdepa, MeTaboIU3M, MAKPO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIAEBOAbI, HYKICMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpPyTOBOPOT BELIECTB M MOTOK SHEPTUU B SKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIIaeMble, TOIUIURBO,
PECYPCHL.

TexHonorus: XuMuU4YecKass IPOMBIIUIEHHOCTb, METALUIYPIrUsl, CTPOUTEIbHBIC
MaTepualbl, CEIbCKOX035MCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIUIEHHOCTD,
dhapMmaiieBTHYECKAS MPOMBIIUIEHHOCTb, MIPOM3BOJICTBO KOCMETHYECKHUX



npcmaparoB, IIPOU3BOACTBO KOHCTPYKHOHMOHHBIX MATCPHAJIOB, JJICKTPOHHAA
IMPOMBINIJIICHHOCT, HAHOTCXHOJIOTHUH.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOTPAMMBI 110 XMW
HA YI'JIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B CcOOTBETCTBUM € CHCTEMHO-AEATEIBHOCTHBIM ITOAXOJOM B CTPYKTYype
JIMYHOCTHBIX PE3yJbTAaTOB OCBOCHUS MpeamMera «XUMHUS» HAa YPOBHE CPEIHETO
oOmiero o0Opa3oBaHUsi BBIJIEICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OoOy4YarolmMUMHUCs POCCUMCKOM TpaKJaHCKOWM HWIEHTUYHOCTU, TOTOBHOCTh K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOMNPEAECICHNUIO; HATMYNE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOIIECTBE TNpaBWJIAMHM W HOpPMaMHu TOBEACHUS; HalU4He
MPaBOCO3HAHUS, SKOJIOTHUECKON KYJIbTYPhl; CHIOCOOHOCTh CTABUTH IIEJIM U CTPOUTH
JKU3HCHHBIE TUJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOECHUSA IpeaMeTra «XHMUS»  OTPAXKAIOT
c(hOpMHPOBAHHOCTh OIbITA IO3HABATEIBHON M MPAKTHUYECKOW JEeATEIbHOCTH
oOyyJaromuxcs B MpoLecce peain3alii 00pa30BaTeIbHON IEATEIIbHOCTH.

JIndHOCTHBIE pE3yJIbTaThl OCBOCHUA MpeaMeTa «XHMHUSD» OTPAXKAIOT
c(OpMHPOBAHHOCTh OIBITA TIO3HABATEIHLHONM M TMPAKTHUYECKOW JEeATEeITbHOCTH
oOydJaromuxcs B Mpoliecce peain3alud o0pa3oBaTeNbHOU NEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOr0 BOCIIMTAHMS:

OCO3HAHMS 00YYAIONTUMHUCS CBOMX KOHCTUTYIITMOHHBIX MPaB U 00s3aHHOCTEH,
YBAXKCHUS K 3aKOHY U IIPABOIIOPSJIKY;

MPEJCTABICHUSI O COLHMAIBHBIX HOPMax M TMPABUAJIAX MEKINYHOCTHBIX
OTHOIIEHUN B KOJJICKTUBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKOM JESATEIbHOCTH NIPU CO3IAHUU
y4eOHBIX MPOEKTOB, PEUICHUU YUEOHBIX M MO3HABATEIbHBIX 33714, BBHITOJIHEHHUH
XUMHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI JIPYTUX MPU aHAIU3E PA3TUYHBIX BUIOB YUYeOHON ACSATEIBHOCTH;

2) IaTPMOTHYECKOI0 BOCITUTAHUS:

[IECHHOCTHOTO OTHOLICHWSI K MCTOPUYECKOMY M HAYYHOMY HACIIEIUIO
OTE€UYECTBCHHON XMMUH;

YBaXEHUSI K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPUH W MPAKTHYECKOTO
IPUJIOKEHHUST XHWMHUHU, OCO3HAHHUS TOIO, 4YTO JAaHHbIE HAyKH €CTb pe3yJbTar
JUTUTEIBHBIX ~ HAONIOACHUN, KPOIMOTIUBBIX  JKCIEPUMEHTAIbHBIX  MOHUCKOB,
MMOCTOSAHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



UHTEpPECA M II03HABATEIbHBIX MOTHBOB B IIOJYYEHHMH M MOCIEAYIOIIEM
aHanu3e WH(OpMAIMU O MEePEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIMTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO TIOBEICHHS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUCHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEJEHUE WU IOCTYIIKM CBOMX TOBApHILEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHMS MOCIEICTBHIA
MOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbS:

NOHMMAaHUs IEHHOCTEH 370poBOro U 0Oe30MacHOro oOpa3a >KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIECHHUSI K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXUYECKOMY 3/I0POBbIO;

coOmtoieHus1 mpaBui 0e30MacHOro oOpalleHus C BellecTBaMu B OBITY,
ITOBCEHEBHOM KU3HU, B TPYIOBOU IEATEIBHOCTH;

MMOHMMAHUS LEHHOCTH TPaBWJ HWHIWBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUsX, YTPOKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHMS MOCIEACTBUN M HENPUSITHS BPEIHBIX NMPUBBIYEK (YMOTpeOaeHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B yueOHO-HCCIE0BATENbCKOM
JeATENbHOCTH, OOILIECTBEHHO IIOJE€3HOH, TBOPYECKOM W APYrMX BHAAX
NEeATENbHOCTH;

YCTAaHOBKM Ha aKTMBHOE Y4YacTHE B PEUICHUH NPAKTHUYECKUX 3ajad
COIMAIbHOM HAIPaBJICHHOCTH (B paMKax CBOEIo Kjacca, IIKOJIbI);

MHTEpEca K MPAKTUYECKOMY HU3YUYEHHUIO MPOPECCU PAa3IMYHOIO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUI M0 XUMUMU;

YBAKEHUS K TPYAY, JIOJIAM TPyJa U pe3yiabTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBUIYAIbHOM TPAaeKTOPHUHU
oOpa3zoBanus, Oyaymiel mpodeccuu M peanu3alr COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
oTpeOHOCTEH 00I1IeCTBA;

6) 3K0JI0TrN4eCKOro BOCIIUTAHUSA:

HKOJIOTHYECKH LEJIECO00Pa3HOr0 OTHOUIEHUS K MPUPOJIE KaK HCTOYHHKY
CYILLIECTBOBAHHUSI )KU3HU Ha 3eMJIE;

MOHUMAHUSl TJIOOATBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM, BIUSHHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMAIBHON CPEIbl;



OCO3HAHUSI HEOOXOJMMOCTH HWCIOJIb30BAHUSI JIOCTHKEHUM XUMHM IS
pELICHUS BOPOCOB PAlMOHAIIBHOTO IPUPOIOITIOIB30BAHUS;

AKTUBHOTO HENPUATUA JCHUCTBHUM, IPUHOCAIIUX BpPEH  OKPYKAIOIIEH
MPUPOJIHON cpejle, YMEHHSI MPOTHO3UPOBATh HEOJIArONPUSTHBIE IKOJIOTUYECKUE
MOCJIEICTBUSA MPEANPUHUMAEMBIX JEUCTBUNM U IPEAOTBPAILATh UX;

HaJIMYUS Pa3BUTOTO IKOJIOTMYECKOTIO MBILLICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEeSITEIIbHOCTH AKOJIOTUYECKOH HAIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEIbHOM, KOMMYHUKATUBHOM M COILMAJIbHOU
MPAKTUKE, CIOCOOHOCTM W YMEHHUS AaKTUBHO MPOTHUBOCTOSTH HWJCOJIOTHH
xemohoouu;

7) HUEHHOCTH HAYYHOI'0 NMO3HAHMS:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY VYPOBHIO DPa3BUTHUA
HAyKU U OOIIECTBEHHON NIPAKTUKH;

MOHUMAaHUsl CHeUUPUKA XUMHUM KaK HAyKH, OCO3HaHHMS €& pOoiau B
GbopMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJOCTHOTO
MpeACTaBICHUs] 00 OKPYKaloleM MHUPE KaK O €JUHCTBE MPUPOJbI U YEIIOBEKA, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEW U perieHur MpoOJeM COXpaHCHUS
IIPUPOJHOIO PABHOBECHS,

yOSKAEHHOCTH B  OCOOOM 3HAYMMOCTH XUMUHU JJISI  COBPEMEHHOM
UUBUJIM3AIUA: B €€ TYMAaHHCTUYECKOM HANpPaBICHHOCTA W BAXHOW pOJHA B
CO3JaHMM HOBOW 0a3bl MaTepuaIbHOM KyJIbTYphl, B PEUICHUU TI00aTBHBIX
npo0eM YCTOMYMBOIO PAa3BUTHSA YEJIOBEYECTBA — CHIPHEBOM, HSHEPreTUUYECKOH,
MUIIEBOM U IKOJIOTHYECKONU 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICUeHUH
YCJIOBUHM yCHENTHOTO TPYJla U AKOJOTHUUYECKH KOM(POPTHOU KU3HU KAXKIIOrO 4JeHa
00111eCTBa;

€CTECTBCHHO-HAyYHOM T'PAaMOTHOCTH: [OHUMAHHUS CYIIHOCTA METOJO0B
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
MoJTydyaeMble 3HAHUS ISl aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY>KAlOILEro Mupa u
MIPOUCXOMSAIINX B HEM U3MEHEHUM, YMEHUS JIeJaTh 000CHOBAaHHBIC 3aKJIIOUCHUS HA
OCHOBE HAayuyHbIX (DaKTOB W MMEIOUIUXCS JaHHBIX C 1EJIbI0 TOJyYEeHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCMOJb30BaTh XUMHUYECKUE 3HAHUS IS
pelIeHHs MPOOJIeM B pealbHBIX KU3HEHHBIX CUTYAIUX;

MHTEpPECa K O3HAHUIO, UCCIIEI0BATEIBCKOM AEATENbHOCTH,

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3oBaHUIO W
caMOOOpa30BaHUIO, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUW 1O XHMHUU B
COOTBETCTBHH C KU3HECHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSAM TpyJAa B pa3nudHbIX chepax npodeccruoHaIbHOMI
JIESITEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3ysibTaThl OCBOECHUS MPOTPaMMbl 110 XUMHUHM HAa YPOBHE
cpeaHero o61ero 06pa3oBaHus BKIIOYAIOT:

3HAUMMbIE  JJIS dbopmupoBaHus MHPOBO33PEHUS oOy4Jaronmxcs
MEKIUCIUIUIMHAPHBIE (MEXKIIpEAMETHbIE) OOIIEHAYUHbIE TOHSTHS, OTPaKarolle
[EJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHenuuky MeTOJ0B IO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepuisi, BEIIECTBO, SHEPIUs, SBJICHUE,
mpoliece, CUCTeMa, HayYHbIA (PaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccIe0BaHue, HAOIIOIEHUE, U3MEPEHHUE, DKCIIEPUMEHT U JIpyTHe);

YHUBEpCAJIbHbIC yueOHbIE JIEUCTBUS (MO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

PETYJISTUBHBIE), o0ecreynBaroIme dbopmupoBanue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMATILHOM KOMITETEHIIMH 00YyYaronXCs;
CHOCOOHOCTB oOyuaromxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUSI U yHUBEpPCAJIbHbIC YUueOHBIC
JICUCTBHUS B MIO3HABATEIIBHON U COLUAIBHOM MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yabTaTbl OTPA)XKAKT OBJIAJCHUE YHUBEPCAJIbHBIMHU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATHBHBIMA U  PETryJSTUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/IbHBIE YHUBEPCAJbHbIE YYeOHbIE 1eCTBUSA

1) 0a30Bble JJOrHYecKue JAeiCTBUS:

CaMOCTOATENTLHO  (OpMYyJNIHpPOBAaTH W aKTyaJIM3UpOBaTh  MpoOJIemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAeisiTh LEJIH JESITEIbHOCTH, 3aJaBasi MNapaMeTpbl U KPUTEPUU UX
JIOCTHKEHUS, COOTHOCUTD PE3YJIbTATHI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIOJI30BATh IMPH OCBOCHUM 3HAHWM MPUEMBI JOTHYECKOTO MBIIIJICHHUS:
BBIJICJIATh XapaKTEPHbIC NMPU3HAKU TMOHATHW W yCTAHABIWBATh WX B3aMMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE TTOHATHS JIJIsI OOBSICHEHHUS OTACJIbHBIX (haKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHUS W KPUTEPUH IS KIACCU(DHUKAIMK BEIIECTB W
XUMUYECKHUX PEaKIN;

YCTAHABIMUBATh MPUYMHHO-CIEJACTBEHHBIC CBSI3M MEXKIYy H3y4YaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYXJICHUS (MHAYKTUBHbBIC, JEAYKTUBHBIC, IO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B paccMaTpUBAEMbIX
SBJICHUSX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS UCTOJIb3YEMbIE B XUMUU CHMBOJIUYECKHUE
(3HAaKOBBIE) MOJIEIIU, TPEOOPA30BHIBATH MOJICIIbHBIC MPEICTABICHUS — XUMUYECKUIM
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYEcCKas (QopMmyja, ypaBHEHHE XHUMHYECCKON



peakuuu — MpH pPELIeHUH Y4eOHBIX IMO3HABATENbHBIX U MPaKTUYECKUX 3ajad,
IIPUMEHATh Ha3BAHHBIE MOJEJIBHBIE MPEACTABICHUS I BBIABICHUS XapaKTEPHBIX
MPU3HAKOB MU3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbBI€e HCCJIEN0BATEIbCKHUE AeiCTBUS:

BJAJETh OCHOBAMH METOJOB HAYYHOIO IO3HAHMS BEIIECTB U XMUMHYECKHUX
peaKIuu;

(bopMyIMpOBATH LIENU U 33/1a4U UCCIIEI0BAHUS, UCIIOIb30BATh TOCTaBICHHbBIE
U CaMOCTOSITEIbHO C(OPMYJIHMPOBAHHBIE BOIPOCH B KAayeCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI U1 (DOPMUPOBAHMS THIOTE3bI 1O MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJE€Th HAaBBbIKAMU CAMOCTOSITEIBHOTO IJITAHUPOBAHUS M IPOBEACHHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPIIEHCTBOBAaTh YMEHHUs HAOMIOAATh 3a XOJI0OM
npolecca, CaMOCTOSITENbHO MPOTHO3UPOBATH €ro pe3yjbTaT, (HOpMyIHpOBaTh
00001IeHNSI U BBIBOIBI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMS,
COCTaBJISATb 00OCHOBAHHBIN OTYET O MPOJICIAHHON padoTe;

NpUOOpeTaTh OMNBIT YYEHWYECKOHM HCCIENOBATEIbCKOW U MPOEKTHOU
JeSTeNIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
IIOMCKY METOJOB PEIICHUS NPAKTUYECKUX 3a]ad, NPUMEHEHHMIO pPAa3JIMYHbIX
METO/I0B [TO3HAHMUS.

3) padora ¢ uHpopmManmen:

OPUEHTHPOBATHCSI B PA3IMYHBIX HCTOYHUKAX UHPopManuu (HAy4dHO-
HOMYJISIpHAsl JUTEpaTypa XUMHUYECKOTO COJEp)KaHUsA, CIpaBOYHBIE MoOcoOus,
pecypcbl MHTepHeTa), aHanu3upoBaTh MHGOPMAIUIO Pa3IMYHBIX BUJIOB U (hopm
IpE/ICTaBIICHNUA, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HENPOTUBOPEYUBOCTb;

(GopMyIMpOBaTh 3alpOChl U MPUMEHATH PA3IUYHbIE METOJbI NPU MOUCKE U
orOope wuHpOpMaLMK, HEOOXOAUMOW [IJIi BBINOJHEHHS y4eOHBIX 3ajad
ONPEEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT HCHOJB30BAaHUS HMH(POPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHH U Pa3IN4HbIX [IOUCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTUMANbHYIO  (GOpMY  MpPEACTABICHUS
uH(popmanuu (cxeMsbl, rpaduKy, T1arpaMmbl, TaOJINLbI, PUCYHKH U JPYTHE);

UCIIOJb30BaTh HAy4yHBIA $3bIK B KauyecTBE CpEACTBa IMpH pabore ¢
XMMHYECKON MH(OpMalMel: MNPUMEHSITb MEXIpeIMeTHble ((pu3ndyeckue Hu
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIBI, (POpMYIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIEC YHHBEpPCAJIbHbIC YYeOHbIE 1CHCTBHSA:



3aJ1aBaTh BOIMPOCHI MO CYILIECTBY 00CYK/1aeMOi TEMbI B XOJ€ 1Uajora u/uiu
JMCKYCCHUH, BBICKA3bIBATh UJIEU, (POPMYIUPOBATH CBOU MPEAJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEMJIOKEHHON 3a/1a4H;

BBICTYIIaTh C IPE3CHTALMEN PE3yJIbTATOB IO3HABATEILHOU IEATEIIBHOCTH,
IIOJIy4YEHHBIX CAMOCTOSITEIILHO WJIK COBMECTHO CO CBEPCTHUKAMMU IIPU BBIINIOJHEHUN
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKON paboThl MO UCCIIEIOBAHUIO CBOWCTB
M3Yy4aeMbIX BELIECTB, pealn3alny y4eOHOro MpoeKTa, U (hOpMyJIupOBaTh BHIBOJIBI
II0 pe3yJIbTaTaM IPOBEIEHHBIX MCCIIENOBAHUN IYTEM COIVIACOBAHUS IO3WULIMMU B
X0/1e 00CyKIeHHSI 1 0OMEHA MHEHUSIMHU.

PeI‘y.]ISITI/IBHl)Ie YHUBEpPCAJIbHBLIC y‘leﬁﬂble IleﬁCTBHH:

CaMOCTOATENILHO IUIAHUPOBATh M OCYILIECTBISATH CBOIO I103HABATENIbHYIO
JeATENbHOCTh, ONpenensis €€ Uelnu M 3aJaud, KOHTPOJUPOBAaTh M IO MEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh TMpeJjlaraeéMplii  aJrOPUTM JICUCTBUHM TPHU
BBIMIOJIHEHUN Y4YE€OHBIX M MCCIEA0BaTENbCKUX 3a/Jay, BbIOMpaTh Haumbosee
3G (deKTUBHBIN Ccrnoco0 HMX peHieHus ¢ y4ETOM MOJYyYEHHUsS HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKLIHSX;

OCYILECTBJISITh CAaMOKOHTPOJIb JICATENBHOCTH HAa OCHOBE CAMOAHAIW3a U
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIEe pe3yabTaThl OCBOCHHS MIPOrpaMMbl M0 XMMUU HA YIi1yOiaEHHOM
YPOBHE Ha YPOBHE CpEIHEro oOHIero oO0pa3oBaHUs BKIIIOYAIOT ClEHUPUUECKUE
JUIs yaeOHOTo npeaMeTa « XMMHUsD» Hay4dHble 3HaHUS, YMEHUS U CIOCOObI IeHCTBUI
[0 OCBOEHUIO, MHTEPHPETAU U NMpeoOpa3oBaHUIO 3HAHUM, BUABI JIE€ATEIbHOCTH
M0 TOJYYEHUIO HOBOTO 3HAHMS U MPUMEHEHUIO 3HAHUU B Pa3IMYHBIX YUYEOHBIX
CUTyalUsX, a TAKKE B PEATbHBIX )KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C XUMHEN. B
IIporpaMMe II0 XUMHH TPEAMETHBIE pPE3yJibTaTbl IPEACTABICHBI II0 TOJaM
U3Y4YECHUS.

10 KUIACC

[IpeameTHble pe3ynbTaThl OCBOCHHS Kypca «OpraHudeckass XUMUS
OTpaXkaror:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ U 3HAUYCHUH OPTaHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pPOJId B OOCCIEUYCHHH YCTONYHMBOTO
pPa3BUTHS YEJIOBEYECTBA B PEIICHUH MPOOJIEM IKOJIOTHUYECKOU, YHEPreTUYECKON U



NUIIEeBOM 0€30MacHOCTH, B PAa3BUTUU MEAMILIMHBI, CO3JAHUM HOBBIX MaTEpHalioB,
HOBBIX HMCTOYHUKOB SHEPIUH, B oOecrieyeHun pPalOHAIILHOTO
MPUPOAOIIONL30BaHUsA, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOLIEH KyJIbTYpPHI
YeJIoBeKa, a TakKKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOUIEHUS K CBOEMY
3I0POBBIO U IIPUPOJHOM CPEAE;

BJIQJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAaHMI, KOTOpas  BKJIKOYAET:
OCHOBOTOJIATAOIINE MOHATHS — XUMUYECKUH dJIEMEHT, aTOM, SIIPO U AJIEKTPOHHAs
o0ojouka aroma, s-, p-, d-aToMHBIE OpOMTaIU, OCHOBHOE MU BO30YXKIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTanel, HWOH, MOJeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIEHUS, XUMHUYECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIA 00BbEM, YIIIEpOAHBINA CKENeT, PYHKIIMOHAIbHAS
rpynna, pajgukai, CTPyKTypHble (opmyibl (pa3BEpHYThIE, COKpallEHHBIE,
CKEJIETHBIE), HM30MEpPUs CTPYKTypHass M NPOCTPAHCTBEHHas (FeoMeTpHhyecKas,
ONTUYECKAs), HM30MEPbI, TOMOJOTHYECKUUA psZl, TOMOJOTH, YTIEBOAOPOJIBI,
KHCJIOPOJI- U a30TCOJAEPIKAIINE OPraHUYECKHE COEAUHEHUS, MOHOMEp, IMOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIMHEHMS; TEOPUHU, 3aKOHBI
(nepuonunueckuii 3akon J[. M. MeHnneneeBa, Teopus CTPOCHHSI OPTraHUYECKUX
BemiectB A. M. byTnepoBa, 3aK0OH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPaHEHUS
W TpeBpalleHUs SHEPrMM NpPU XUMUYECKUX pPEaKlUsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $I3bIK XMMHH, MUPOBO33PEHUECKUE 3HAHMS, JIEKAIIUE B OCHOBE
NOHUMAaHUS TPUYUHHOCTU U CUCTEMHOCTH XMMUYECKHUX SIBJICHUI; MIPEICTABICHHUS
O MEXaHM3MaxX XHMHUYECKHX pPEaKlHil, TEPMOAUHAMHYECKUX M KUHETUYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BIIUSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MepHbIi 3 dexTri, opueHTanTsl 1 u Il pona);
(dakTosoruyecKkue CBEACHHsSI O CBOICTBaX, COCTaBe, MOJYyUYEHUU U Oe30MacHOM
WCIOJIb30BAaHUU BAKHEUIIIUX OPraHUYECKUX BEHIECTB B OBITY M MPAKTHUYECKOM
NEeATENbHOCTH  YeJlOBEeKa, OOUIMX  Hay4YHbIX MPHUHIMIAX  XUMHUYECKOTO
IIPOU3BOJICTBA (HA IPUMEPE MPOU3BOCTBA METAHOIIA, TEPEPAOOTKU HEPTH);

c(OpMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHble MPU3HAKU MOHATHUH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHSA IMPHU
OIIMCAaHUU COCTaBa, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHU;

c(OpMHPOBAHHOCTh YMEHHIA:

UCII0JI30BaTh XMMUYECKYI0 CUMBOJIMKY JUISl COCTaBJIEHUS MOJIEKYJIAPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYIT OPraHUYECKUX
BEILIECTB;

COCTaBJIATh YPABHEHUS XUMHUYECKUX PEAKUMU U PACKpPbIBATh UX CYIIHOCTH:
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIMil  MOCPEACTBOM  COCTaBIICHHUS
ANIEKTPOHHOTO OallaHca JTUX peaklMi, peakluuii HOHHOro oOMeHa NyTEM
COCTAaBJICHUSI UX MOJIHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHU;



M3TrOTaBIIMBaTh MOJEIN MOJIEKYJI OPraHUYECKHX BEMIECTB ISl WILTFOCTpAlUU
UX XUMUYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHU: YCTaHABJIMBATh MPUHAICKHOCTh M3yYEHHBIX
OpraHWYECKUX BEIIECTB MO HMX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIACCy/Tpynmne COeAWHEHWH, JaBaTh WM Ha3BaHUS MO CHCTEMAaTHYECKOM
HomeHknatype (IUPAC) u nmpuBoauTh TpUBHATIbHBIE HA3BaHUS IS OTICIBHBIX
MPEJCTABUTENICH OPraHMYECKUX BEIIECTB (ITUJICH, alleTHJICH, TOIYOJ, TIIUIEPHH,
ATUJICHTIIMKONb, (EHOJ, (QopMalbIeTu/l, aleTalbJACTUull, aleTOH, MypaBbUHAsS
KHCJIOTA, YKCYCHAsl KUCIIOTa, CTEApUHOBAsI, OJICMHOBAs, MaJbMUTHHOBAsI KUCJIOTHI,
TJIMIWH, alaHuH, MalbTo3a, (PYyKTO3a, aHWJIUH, JUBUHWJ, U3OMPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTb YMEHUS OMNPEIETSATh BHUJ XUMHUYECKOW CBSI3U B
OpraHUYECKUX COEAUHEHUSX (KOBaJE€HTHAasT W HOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHASI CBSI3b);

c(hOpMUPOBAHHOCTb YMEHHUS TMPUMEHSATH TOJIOKEHUSI TEOPUH CTPOCHUS
opranuueckux BemiectB A. M. bytnepoBa st 00bsICHEHHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTepU30BaTh  COCTaB, CTPOCHHE,
dbu3uYecKre M XUMHUYECKUE CBOMCTBA TUIMYHBIX MPEACTaBUTENEH pa3IUYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJTKAHOB, IUKJIOAIKAHOB, aJTKEHOB, aJKaJIHECHOB,
aJIKWHOB, AapPOMAaTHYECKUX YTJEBOJOPOJIOB, CIUPTOB, AQJbJAETUJIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MPOCTHIX U CIIOKHBIX 3(UPOB, KUPOB, HUTPOCOSAUHEHUHN U
aMUHOB, aMHHOKHCIIOT, O€JIKOB, YIJIEBOJAOB (MOHO-, AW- M TMOJUCAXapHUOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYIHD  CBSI3b  MEXAY  HUMHU  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKUHUA C HCMHOJIb30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpMUPOBAHHOCTb YMEHHUSI TMOJTBEPXKIAaTh Ha KOHKPETHBIX MpUMEpPax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTU OPTaHUYECKUX COCAMHEHUN OT
KPaTHOCTH U THUIAa KOBAJICHTHOU CBSI3M (G- U M-CBSI3M), B3AUMHOT'O BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOOPOHOIO
Chipbsi (He(Th, TNPUPOAHBIM Ta3, Yyrojib), CHOCOOBI €ro mnepepadboTKHu U
MPAKTUIECKOE IPUMEHEHHE MPOAYKTOB IepepaboTKH;

c(hOpMHUPOBAHHOCTh BIAJCHUS CUCTEMON 3HAHMM O €CTECTBEHHO-HAYUYHBIX
MeTOJaxX IMO3HaHUs — HaOIIOJACHUHU, U3MEPEHUH, MOJICIUPOBAHUHU, IKCIIEPUMEHTE
(peaJibHOM M MBICIICHHOM) U YMEHHUS IPUMEHSATh 3TH 3HAHUS;

chOpMHPOBAHHOCTH YMEHHUS NPUMEHSITh OCHOBHBIE omnepanuu
MBICIIUTETILHON JESITENIbHOCTH — aHalW3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CUCTEMATHU3alINIO, BBISIBICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€M — ISl U3YUYEHUS
CBOMCTB BEUIECTB U XUMUYECKUX PEAKIIUI;

c(hOpMUPOBAHHOCTh YMEHHI: BBIABIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TIPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0ojiee OCO3HAHHOTO TIOHMMAHHS CYIIHOCTH MaTEepPUATbHOTO €IMHCTBA MUPA,
HCIIOJIb30BaTh CHUCTEMHBIE 3HAHHS IO OPraHUYECKON XUMHUH ISl OOBSCHEHUS U
MIPOTHO3UPOBAHUS SABJICHUHN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(hOpMUPOBAHHOCTb YMEHMM: MPOBOJUTH PACUYETHl MO XUMHUYECKUM
dbopMmynamM U ypaBHEHHSIM XUMHYECKUX PEAKINI C MCIOJIb30BaHUEM (DHU3UYECKUX
BeNMYMH (Macca, OObEM Tra3oB, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOKICHUIO XUMHUUYECKON
dbopmyJibl BEHIECTBA MO WM3BECTHBIM MACCOBBIM JOJISIM XHMHUYECKUX SJIEMEHTOB,
MPOYKTaM CrOpaHus, TUNIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHAIM3UPOBATh U OIIEHUBATH
C MOO3UIMH  DKOJOTMYECKOM  0€30IacHOCTH  MOCJIEACTBUS  OBITOBOM |
MPOU3BOJICTBEHHON JESATEILHOCTH 4YEJIOBEKa, CBS3aHHOM C TmepepaboTKoi
BEILIECTB, UCIOIb30BaTh MOJYYEHHBIE 3HAHUS ISl IPUHATHUS TPAMOTHBIX PEIICHUIN
npo0sieM B CUTYalUsIX, CBA3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTEIPHO TUIAHUPOBATh W TMPOBOJIUTH
XUMUYECKUN SKCIEPUMEHT (MOJyYEeHHE U H3YYEHUE CBONCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHBIE pEAKIUU YTJIEBOJIOPOJIOB pPA3JIUYHBIX KJIacCoOB U
KHUCJIOPOJICOJIEPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/1ad 10 PACIO3HABAHUIO OPraHMYECKHUX BEIIECTB) C COOJIIOJACHUEM IPaBUII
Oe3omacHoro oOpalleHus ¢ BElIeCTBaMU U JIA0OPAaTOPHBIM 00OpPYAOBAHHEM,
bopMyIMpOBaTh IIEIb HWCCJEAOBAHMS, WPEACTABIATh B pa3nIuyHON (dopme
pE3yAbTaThl SKCIEPUMEHTA, AHATTU3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

coOJII01aTh MpaBHJIa 3KOJIOIMYECKH LIEIEeCO00pPa3HOro MOBENCHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B IEJSIX COXPAHEHUS CBOETO 3[0POBbS, OKPYKAOLIEH
MIPUPOIHON CPEIbI U TOCTUKEHHS €€ YCTOMUYUBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHYECKOTO JEUCTBUS Ha JKHUBBIE OPraHU3MBbI
ONpPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbICI nokasarens [1J1K;

aHAIM3UPOBATH 11€JIeCO00PA3HOCTh MPUMEHEHHUS OPTaHMYECKUX BEIIECTB B
MIPOMBIIIVIEHHOCTH U B OBITY C TOUYKHM 3PEHHUSI COOTHOIICHUS PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIATh IICJICHANIPaBICHHBIA TMOUCK
XUMUYECKOW MH(OpMaLUK B Pa3IMYHbIX UCTOYHUKAX (Hay4yHasi U yueOHO-HAy4HAs
JUTEpaTypa, CpencTBa MaccoBoil nHopmarmu, HTEpHET U ApyTHe), KPUTHIECCKU
aHAIM3UPOBATh XUMHUYECKYI0 MH(MOpMAIIIO, repepadaThiBaTh €€ U MCIOJIb30BATh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 3a1aueii.



11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOIas W HeopraHuyeckas
XUMUSD OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MaTepUAIbHOM €JIUHCTBE MHPA,
3aKOHOMEPHOCTSAX M II03HABAEMOCTH SIBJICHHM IPUPOJBI, O MECT€ W 3HAYCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJId B OOECIEUYEHHH YCTONYHMBOTO
Pa3BUTHSA, B PEIICHUU NPOOJEM IKOJIOTUUECKOM, SHEPreTUYECKOW W MHUIIEBON
0€30MacHOCTU, B PA3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MATEPHUAJIOB, HOBBIX
HMCTOYHUKOB SHEPTUM, B OOCCIEUYCHUH PAIMOHAILHOTO MPUPOIOIOIH30BAHUS, B
GbopMHpPOBAaHMK MHPOBO33PEHHUSI W OOIIEH KyJbTypbl 4YEJIOBEKa, a TakKke
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIICHHS K CBOEMY 370POBbIO M IPUPOIHOMN

cpene;
BJIaJICHUE CUCTEMOM  XMMHWYECKHX  3HAHMHH, KOTOpast BKJIIOYAET;
OCHOBOIIOJIAraloIue TMOHATUS — XWUMHUYECKHUW DSJIEMEHT, aToM, SApO aToma,

M30TOIIbI, AJIEKTPOHHAs 000JI0YKa aToma, S-, p-, d-aTOMHBIE OpOUTAIU, OCHOBHOE U
BO30YKJIEHHOE COCTOSIHUSI aToOMa, THOpHUAM3alUsl aTOMHBIX OpOuTaned, HOH,
MOJICKyJIa, BaJICHTHOCTh, DJICKTPOOTPHUIIATEIIBHOCTh, CTEICHb OKHCIICHHMS,
XUMUYecKasi CBsA3b (KOBaJIGHTHAs, WOHHAs, MeETaJUIMuecKas, BOJOpOIHAas),
KpUCTAJUTMUECKasl pPEmI€TKa, XUMHUYECKas pEeaKIus, pacTBOpP, JJICKTPOJIHTEHI,
HEAJICKTPOJUTHI, AJIEKTPOIUTHYECKAsS JIUCCOIMAINNS, CTEIEeHb IHUCCOIHAINH,
BOJIOPOJHBIN TIOKa3aTedb, OKHCIWTEIb, BOCCTAHOBUTEIb, TEIUIOBOM 3¢ deKT
XUMHUYECKOW peaKIluu, CKOPOCTh XUMHUUECKON peaKIiy, XMMHUIECKOE PAaBHOBECHE;
TEOPUH W 3aKOHBI (TEOPHS JJICKTPOIMTHYCCKOW JHUCCOITMAIIUH, TIEPHOIUICCKUN
3akoH J[.11. MeHneneeBa, 3aKOH COXpaHEHHSI MACChI BEIIECTB, 3aKOH COXPAHEHHUS U
MIpEBpalIeHNs] SHEPTUU MPH XUMHUUYECKUX PEaKIUAX, 3aKOH ITOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JCHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHUMBOJUYECKHMN S3BIK
XUMHUH, MHPOBO33PEHUYCCKHUE 3HAHWA, JIeXkKallWe B OCHOBE ITOHUMAaHHS
NPUYUHHOCTA M CHCTEMHOCTH  XHMHYECKUX  SBJIICHHHA,  COBPEMEHHBIC
MPEACTaBICHUS] O CTPOSHHWM BEIIECTBA HA aTOMHOM, HOHHO-MOJEKYJISPHOM U
HAJIMOJICKYJISIPHOM  YPOBHSIX; TPEJCTABICHHS O MeXaHHW3Max XHUMHYECKUX
peaknuii, TEPMOJAMHAMHUYECKUX W KHHETHYECKHMX 3aKOHOMEPHOCTSX  HX
MPOTEKaHUs, 0 XUMHUYECKOM PAaBHOBECHH, PACTBOpPAX W JHUCIIEPCHBIX CHUCTEMaX;
(haKTOJIOTUYECKHE CBEJICHHS O CBOMCTBaX, COCTABE, ITOJYUYSHHH M OE30I1aCHOM
WCIIOJIb30BaHUN BKHEUIIMX HEOPTaHWMYECKUX BEIIECTB B OBITY W IPaKTHUYECKOMN
NEATETPHOCTH  YEJIOBEKa, OONIMX  HAay4YHBIX  NPHHIMIAX  XUMHYECKOTO
MIPOU3BOICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUI: BBISIBJIATH XapaKTePHBIC NMPU3HAKH IOHSATHH,
yCTaHaBJIMBAaTh WX B3aUMOCBSI3b, HMCIIOJIB30BaTh COOTBETCTBYIOIIUE MOHATHS TMPHU
ONMCAHWK HEOPTAHWMYECKHUX BEIIECTB U UX MPEBPAICHU;



c(OPMUPOBAHHOCTh YMEHMSI HCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJHUKY JIS
cocTaBieHMs (QOpMyJl BEUIECTB M  YpPaBHEHHMM XUMHUYECKHMX peaklui,
cuctematuueckyto HoMeHknarypy (IUPAC) u TpuBuagbHble Ha3BaHUS OTAEIbHBIX
BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUS OINPENEIATh BaJICHTHOCTh U CTENIEHb OKHUCIICHHUS
XMUMHYECKUX JJIEMEHTOB B COCJUHEHMSIX, BHJ XUMHUECKON CBs3U (KOBaJIEHTHas,
WOHHAs, MeTaJIMYecKas, BOAOPOJHAsA), THUN KPUCTAUIMYECKONM PEIIETKH
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BUJAa XUMHYECKOW CBSI3M M THUIA KPHUCTAUIMYECKOM pEIETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOH CBSI3H;

cOPMHPOBAHHOCTh  yYMEHWI:  KJIAacCU(UIMPOBATH:  HEOPraHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIIMH 10 PA3IUYHBIM IIPU3HAKAM (YHCITY
U COCTaBY pearupyrollux BELIECTB, TEIIOBOMY 3((eKTy peakuuu, U3MEHEHUIO
CTENEHEH OKHCIIEHUS HJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTaiu3aTopa M
JIPYTHUE); CAaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS U KPUTEPUH I KilacCU(pUKaIun
M3Y4aeMbIX BEIIECTB U XMMUYECKUX PEAKLUN;

c(OpMUPOBAHHOCTh YMEHMSI PACKPbIBATh CMBICI MEPUOANUECKOro 3akoHa /I.
N. MenpeneeBa u JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOILYI0, OObSICHUTENbHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

c(OpMUPOBAHHOCTh YMEHHUI: XapaKTEepHU30BaTh 3JEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IEPBOrO—YETBEPTOrO INEPUOOB
ITepunognueckon CHUCTEMBI J.1. Menpeneena, HCTIONB3YS MMOHSITUA
«3HEPreTHYECKUE YPOBHU», «IHEPre€TUUYECKUE MOTYpPOBHM», «S-, p-, d-aTOMHbIE
opOUTaIN», «OCHOBHOE MU BO30YXKIAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XMMHUYECKUX DJIEMEHTOB M HUX
coeqMHEeHUNM Mno mnepuojmaM U rpynnaMm llepuommueckon cucremsr [l .
MeHneneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHMS
HX JICKTPOHHBIX 000JIOYECK;

c()OPMUPOBAHHOCTh ~YMEHUH: XapakTepu3oBaTh (OMUCHIBATH)  0OLIME
XUMUAYECKUE  CBOWMCTBA  BEHIECTB  PAa3IMYHBIX  KJIACCOB,  IOATBEPKIAThH
CYLIECTBOBAHHE T€HETUYECKOM CBSI3M MEXAY HEOPraHWYECKUMHU BEIIECTBAMH C
IIOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMHUECKUX PEAKLINM;

C()OPMUPOBAHHOCTh YMEHHUS PACKpbIBaThb CYILIHOCTb: OKHCIIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKUUN MOCPEACTBOM COCTABJICHMS AJIIEKTPOHHOIO OanaHca
TUX pPEAKUUH; peaKkUil MOHHOro OOMEHa MyTEM COCTABJIEHUS HMX MOJHBIX H
COKpALIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMM  THUAPOJU3A;  pEeaKkuu
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THAPOKCOKOMIUIEKCOB IMHKA U AJIFOMUHHUS);



C(OPMUPOBAHHOCTb YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEAKIMi ¢ YU4ETOM HX DHEPreTHUYECKUX XapaKTEPHUCTHK, XapakTep
U3MEHEHHUS] CKOPOCTH XHWMHMYECKOW peakIMH B 3aBUCUMOCTH OT PAa3IHYHBIX
(akTOpoB, a TAaK)KE XapakTep CMELIEHUS] XUMUYECKOTO PAaBHOBECHS MO/l BIUSIHUEM
BHEIIHUX Bo3aercTBuil (mpuniun Jle [larense);

chOpPMHUPOBAHHOCTh yYMEHHUS XapaKTEepU30BaTh XUMUYECKHE PpEaKIuH,
JeXallie B OCHOBE MPOMBIIUIEHHOTO MOJYY€HUs CEpPHOM KHUCIOTHI, aMMMAKa,
oOlMe HayyHble MNPUHLHUIBI XHUMHYECKUX IPOU3BOJCTB; LEIECOO0PA3HOCTD
MPUMEHEHUS HEOPTAaHWYECKUX BEIIECTB B MPOMBINUICHHOCTH U B OBITY C TOYKH
3peHUs COOTHOIIEHUS] PUCK-TIOJB3a;

c(OpPMHUPOBAHHOCTh BIIAJIEHUSI CHCTEMOW 3HAHUW O METOJaX Hay4HOIo
MO3HAHUA SIBJICHHM NOpUpoAbl — HAOIIOJEHUE, HW3MEpPEHHE, MOJAEIINPOBAHUE,
AKCHEPUMEHT (PEabHbIN U MBICICHHBIN), UCTIOJIb3yEMbIX B €CTECTBEHHBIX HayKax,
yYMEHUS PUMEHSTh 3TH 3HAHUS TIPU IKCIIEPUMEHTATILHOM UCCIIEI0BAHUN BEIIECTB
U 108 OOBSCHEHUS XHMMHUYECKUX SIBJIICHHUW, HMMEIOUMX MECTO B MPHUPOJE,
MPAKTUYECKOM JESITEIIbHOCTH YeJIOBEKA U B IOBCEIHEBHOW KU3HH;

c(hOpMHPOBAHHOCTh YMEHHUS BBISBIIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMUA U TPEJCTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JUIS
00J1e€ 0OCO3HAHHOTO MIOHUMAHHUS MAaTePUATBHOTO €IMHCTBA MUPA;

c()OPMHPOBAHHOCTh YMEHUS MPOBOAMTH PACUETHI: C HCIOIb30BAHUEM
MOHSATUM «MAacCOBasi JIOJISI BEIIECTBA B PACTBOPE» M «MOJISIPHAsT KOHLEHTPALIUS;
Macchl BElIeCTBa WK 00bEMA Tra3a M0 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OAHOTO U3 YYACTBYIOLIMX B PEaKIMHU BEILIECTB; TEIUIOBOro 3ddekra
peakluy; 3HAYEHUsS BOAOPOJHOIO IOKa3aTesh pacTBOPOB KHUCIOT M IIEJIOYEH ¢
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEILECTBA)
MPOJYKTa PEAKIMHU, €CId OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHJIE PAcTBOpa C
onpeIeIEHHON MacCOBOM JI0JIel pacTBOPEHHOTO BEIIECTBA WM JAHO B M30OBITKE
(MMeeT MpUMECH); JOJM BbIXOJIa MPOJAYKTA PEAKUUH; OOBEMHBIX OTHOILICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO TUIAHUPOBATh U TMPOBOJIMTH
XUMUYECKUM  3KCHEpUMEHT  (IpOBEIEHHWE  peakuid  HMOHHOTO  OOMeHa,
MOATBEPKICHUE KAUECTBEHHOI0 COCTaBa HEOPraHMYECKUX BEILECTB, ONPEECICHHE
Cpelbl pacTBOPOB BEIIECTB C IOMOIIBIO HHJIWKATOPOB, H3YyYECHHUE BIIUSHHUS
pa3nu4HbBIX  (AKTOPOB HA  CKOPOCTh XHMMHUYECKOW pEaKIUH, peIIeHue
HKCIIEPUMEHTAJIBHBIX 3a7ady 1o TemaMm «Mertamisl» U «Hemeramib») c
coOII0IeHnEM TpaBuil 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1a0OpaTOpHBIM
o0opynoBaHueM, (HOpMyIUpOBaTh I€db HUCCICNOBAaHUS, TMPEJCTABIATH B
paznu4HON (QopMe pe3ybTaThl SKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH HUX
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHHUI: COOIOATh MPaBHIIA TOJb30BAHUS XUMHUICCKOU
mocyjod ® JabopaTopHbIM 00OpyJOBaHUEM, OOpalleHuss ¢ BeleCTBaMU B
COOTBETCTBUM C HHCTPYKIUSIMU I10 BBHITIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKUX
OMBITOB, 3KOJIOTUYECKH II€JIECOO00pPa3HOr0 IMOBEIECHUSI B OBITY W TPYAOBOM
JEATENBHOCTH B LIENSAX COXPAHEHUSI CBOErO 340POBbs, OKPYKAIOLIEH MPUPOIHOU
Cpeabl W JOCTWKEHUA €€ YCTOWYMBOTO Ppa3BUTHSA, OCO3HABaTh OIMACHOCTH
TOKCHUYECKOTO JICMCTBUSI HA KUBBIE OPTaHU3MBI OMPEACIEHHBIX HEOPTraHUYECKHUX
BEIIECTB, MOHUMas cMbIch mokaszarens [1J1K;

c(hOpMUPOBAHHOCTh YMEHHUH: OCYIIECTBIATH IICIICHAIIPABICHHBIA TIOMCK
XUMHUYECKOW MH(OPMAILIUK B Pa3IMYHBIX UCTOYHHMKAX (HAy4YHas U y4eOHO-HAy4YHasI
JUTEpaTypa, CpeicTBa MaccoBoil nHpopmanuu, HTepHET U Apyrue), KpUTHUECKU
aHAJTM3UPOBATH XUMUUYECKYI0 HUH(pOpMaIUIo, nepepadaTbiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHUH C ITOCTABJICHHON yUeOHOM 3amaucii.
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Pa3nen 1. TeopeTnueckue 0OCHOBbI OPraHUYeCKON XMMHUH
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTp OI;HI/IH op FaHUYECKUX COE I/IHGHI/IIE A.M 8 bubmmorexa [JOK
) p P 2 T https://m.edso00.1ru/d69df650
byrneposa
Hroro no pazneny 8
Paszgea 2. YrieBoaopoanbl
21 [IpenenbHbIE YII€BOJOPOIbI — aJKaHBI, 5 bubmumorexa [IOK
' UKJIOAJIKAHBI https://m.edso00.ru/d69df650
27 HermnpenenbHbie yrieBog0pObl: aJTKEHBI, 14 1 bubnmnorexa [JOK
' aJIKagueHBbI, aJJKMHBI https://m.edso00.ru/d69df650
bu6mmorexa [JOK
2. A
3 pOMaTHYECKHUE YTIECBOAOPOIbI (APEHBI) 8 hitps-//m.cdsoo.r/d69df6350
24 [TpupoHbIE UCTOUHUKH YTIIEBOIOPOAOB U UX 4 bub6nuorexa [IOK
' nepepaboTKa https://m.eds00.ru/d69df650
bu6mmoreka [JOK
2. r 4 1
> ATOTCHTPOMIBOLIC YIICBOAOPOAOD https://m.edsoo.ru/d69df650
Hroro no pazneny 35
Pa3nen 3. Kuciiopoacoaep:kaniue oprannyeckue coeuHeHust
3.1 Cruptsl. deHon 11 1 bubnuoreka [IOK



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.edso00.ru/d69df650

KapOGoHwmibpHBIE COCTMHEHUS: aTbACTUIBI U

bubmnoreka [IOK
3.2 keToHbl. KapboHoBbie kucinoTsl. CliosKHBIS 21 https://m.eds00.ru/d69df650
a¢upsl. Kupst
bubmnoreka [IOK
33 Yraesont! ? https://m.eds00.ru/d69df650
Hroro no pazgeny 41
Pa3znea 4. A3oTconepxainue OpraHnyeckue coeIuHeHus
bubmnoreka [IOK
4.1 AmunBbl. AMMHOKUCITIOTHL. benku 12 https://m.edso0.ru/d69df650
Hroro no pazgeny 12
Paszgeua S. BbicokOMOJIERYISIPHBIE COeIMHEHMSI
5.1 BpICOKOMOJIEKYISIPHBIE COEAMHEHUS 6 bubmorexa HOK
' YIp A https://m.eds00.ru/d69df650
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



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 KIIACC

KoJsmn4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHMe pa3iesioB U TeM uudgposbie
Ne i/m P Kontpoabnbie | IlpakTnyeckue (g )
MPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcbl
Pa3nen 1. TeopeTnueckue OCHOBbI XMMHUH
Crpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u Ilepuoanueckas cucteMa XUMHYECKUX 9 bubmorexa [TOK
) pHOA https://m.edsoo.ru/2dd5724
snemenToB /I. 1. Menaeneena
12 Crtpoenue BeniectBa. MHorooopasue 1 1 bubnuoreka [JOK
) BEIIICCTB https://m.edsoo.ru/2dd57124
bu6mmoreka [IOK
1.3 XUMHICCKHE peaKiiH 19 ! 3 https://m.edsoo.ru/2dd57124
Ntoro no pazgeny 39
Paznen 2. Heopranuveckast Xumust
bu6mmoreka [JOK
2.1 H 31 1 3
CMETAILITH! https://m.edsoo.ru/2dd57124
bu6mmoreka [IOK
2.2 Meraznel 23 ! 2 https://m.edsoo.ru/2dd5724
Hroro no pazgeny 54
Paznen 3. Xumus u )KU3Hb
31 MeTobl TO3HAHUS B XUMHUH. XUMHS U 9 bubmuoreka [JOK
' JKU3HB https://m.edsoo.ru/2dd57f24
Uroro no pazneny 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
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoanuecTBO 4acoB JlaTa
Ne DJIeKTPOHHBIEe IM(POBbIE
Tema ypoka KontpoJsbnbie | IIpakTuyeckue | H3y'YeHH
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI b
[Ipeamert u 3HaueHUE
OpraHU4YeCcKON XUMHH,
1 apeacTaBICHUE O 1 bubnmorexa [IOK
P https://m.eds00.ru/3686¢e615
MHOT000pPa3u OPraHuIEeCKUX
COCJIMHECHUH
DJIEKTPOHHOE CTPOCHHUE aTOMa
yriaepojaa (OCHOBHOE U
2 BO30YXIEHHOE COCTOSIHUS) 1 Bubmrorexa ITOK
y ) https://m.edsoo.ru/Oce6fd4dc
BanienTHEIC BO3MOKHOCTH
aToma yriepojaa
XuMuueckas CBSI3b B
OPraHMYECKUX COCTUHECHUSX.
3 MexaHu3Mbl 00pa30BaHUs 1 bubmmorexa LOK
. p https://m.edso0.ru/8d39f5¢8
KOBAJIEHTHOM CBS3H, CIIOCOOBI
pa3pbiBa CBsI3el
Teopust ctpoeHus
4 OpraHNYECKUX COCTUHEHUN A 1 bubmorexa LOK
P ) https://m.eds00.ru/9e¢595¢b8
M. bytneposa
Bunapl uzomepuu: cTpykTypHas,
5 IIPOCTPAHCTBEHHAS. 1 bubnnorexa [IOK
OnexTpoHHbIE 3 (DHEKTH B https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPraHMYECKUX



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

COCTUHEHUN

[Ipencrasnenue o
KJaccuukanuu u

bubmnoreka [IOK

6 CUCTEMaTHYeCKas
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpTraHUYECKUX BEIIECTB

7 Knaccudukanus peakimii B bub6nuoreka [IOK
OpraHN4YeCKOM XUMHH https://m.edsoo.ru/ba5706aa

g Cucremaru3zanus u 0000IICHUE bubmuoreka [JOK
3HaHUU 110 TEME https://m.edsoo.ru/87a37cab
AJKaHbI: TOMOJIOTUYECKHUM ps/I,
obmras popmyrna,

9 HOMEHKJIaTypa U U30MepHus, bubnuorexa LIOK
DJIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI

10 Du3nUeCcKue U XUMUYECKHE bu6mmoreka [IOK
CBOICTBA aJKaHOB https://m.edsoo.ru/3137711c
HaxoxxneHnue aikaHoB B

11 npupoae. CrrocoObl HOTyUYeHUS bubmorexa LOK

PHpose. y https://m.eds0o.ru/259b0a5b
Y IPUMEHEHUE aIKaHOB
ukmoankaHsl: o0mIas
dhopmysa, HOMEHKIATypa 1

12 M30MepHs, 0OCOOCHHOCTH bubmnoreka [IOK
CTPOEHUA U XUMUYECKUX https://m.edsoo.ru/156730d2
CBOMCTB, CITIOCOOBI OJTyYEHUS U
IIPUMEHEHNE

13 Pemrenne pacu€THbIX 3a1a4 HA bubnuorexa [IOK



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

ONpeICICHUE MOJIEKYJISIPHOM
(hopMyJTBI OPraHUYECKOTO
BEIIECTBA 110 MAaCCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB, BXOJIALINX
B ero cocrtaB. CucreMaTu3anus
1 0000II[eHNE 3HAHUI IO TEME

https://m.edsoo.ru/bf84d8eb

AJIKEHBI: TOMOJIOTUYECKHI psif,
obmas hopmyna,
HOMEHKJIATypa, JIEKTPOHHOE 1

bu6mmoreka [IOK

14
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MouiekyJl. CTpyKTypHasi ¥ Iiuc-
TpaHC-U30MEpUsl AJTKEHOB
dusznuecKkre 1 XUMUYECKHE
15 CBOMCTBA ajgkeHOB. [IpaBuiio bubmorexa HOK
P https://m.eds00.ru/21069ccd
MapkoBHHKOBA
16 Crioco0bl TIoJTy4eHus U bubmmoreka [JOK
IIPUMEHEHNE aJTKEHOB https://m.eds00.ru/665dc058
[Ipaktuyeckas padora Ne 1 o
17 teMe "llomydenue sTuneHa u bubmmorexa [JOK
Y N https://m.edsoo.ru/0941eed8
M3Y4YEHHUE €ro CBOMCTB
Pewrenue pacu€THbIx 3aa4 HA
13 ONPEACIICHUE MOJIEKYIISIPHON bubnnorexa [IOK
(hOopMyJIBI OPraHuYEeCcKOTO https://m.edsoo.ru/e9ea9921
BEILIECTBA
AJKaJMeHbl: CONPSKEHHBIE,
W30JMPOBAHHbIE,
bu6mmoreka [JOK
19 KyMYJIUPOBAaHHBIE.

Oco6eHHOCTH 3IIEKTPOHHOTO
CTPOCHHS

https://m.edso0.ru/04298c0a



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

20 XHUMUYECKUE CBOKCTBA bu6mmoreka [{OK
CONPSIKEHHBIX INEHOB https://m.edsoo.ru/e561253d

21 CriocoObl TIOJTy4eHUs U bubnmorexa [JOK
IIPUMEHEHNE aJIKaIueHOB https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTUUECKUH PsiJI,
obmasa popmyia,

22 HOMeHK(iaE ya ANEKTPOHHOE U bubmmorexa [IOK

ypa, p https://m.eds00.ru/68b6ccdc
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (PU3UYECKHE CBOMCTBA

23 XHUMUYECKUE CBOKCTBA aTKMHOB bubmmorexa [JOK

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

24 KauecTBeHHbIE peakMy Ha bubnuoreka [IOK
TPOVHYIO CBSI3b https://m.edsoo.ru/7blc48da

25 CriocoObI ToNTy4eHus: U bubnnorexa [JOK
IIPUMEHEHNE AIIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agay: pacu€rsl mo

26 ABHEHUIO XUMHUYECKOU bubmorexa OK
yp https://m.edsoo.ru/5db8e526
peakiumn

7 CucreMaTuzanus 1 0000IIeHE
3HAHUM MO TeMe
ApEeHbI: TOMOJIOTUYECKUN P,
obmas hopmyna,

73 HOMEHKJIaTypa. DIIEKTPOHHOE U bubnnorexa [IOK
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MOJIEKYJI O€H30J1a B TOIyo1a,
ux pU3NYECKUEe CBONCTBA

29 XUMHYECKHE CBOMCTBA apEHOB: bubmmoreka [JOK

pC€aKuuu 3aMCIICHUA

https://m.edsoo.ru/a44alae4



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/e561253d

30

XUMUYECKUE CBOMCTBA aPEHOB:
peaxkuuu NprucoeIMHeHus,
OKHCJIEHHE TOMOJIOTOB OeH301a

bu6mmoreka [{OK
https://m.edsoo.ru/a44alae4

31

Oco0EeHHOCTH XUMHAYECKUX
CBOMCTB CTUpPOJIA

Bbu6mmorexa [JOK
https://m.edsoo.ru/d5018a54

32

Pemenne pacu€THbIX 3a1a4 HA
OIIPEJIEIICHUE MOJIEKYIIIPHOU
(hOopMyJIBI OPraHUIECKOTO
BEILIECTBA

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

33

CriocoObl osryueHust u
NPUMCHEHHE apCHOB

bu6mmoreka [JOK
https://m.edso0.ru/6£717d09

34

['eHeTHuecKas CBSI3b MEXITY
Pa3IMYHBIMH KJIACCAMU
YTJIEBOJJOPOJIOB

35

Pacuérel mo ypaBHEeHUSIM
XUMUYECKUX PEAKITUH.
CucreMaruzanus 1 0000IIeHIE
3HAHHUU T10 TEME

36

[Tpuponnsriii ra3. [lonyTHbie
He(TsIHBIC Ta3bl

37

KameHnHbIi1 yroiis 1 IpoTyKThl
ero nepepadoTKu

bu6mmorexa [JOK
https://m.edso00.ru/69b3398b

38

Hed1b 1 cioco6sl e€
nepepabotku. [Ipumenenue
MIPOYKTOB MepepadoTku HehTH

bubmuoreka [JOK
https://m.edsoo.ru/21{9de78

39

['eHeTHueCKas CBSI3b MEXKITY
pa3IMYHBIMH KJIACCAMU
yIJIEBOJJOPOJIOB



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

l"anorenonpousBogHbIE
YIJIEBOIOPOOB: IEKTPOHHOE

bubmnoreka [IOK

40
CTPOEHHUE; PEAKILIUU 3aMELLIEHUS https://m.edsoo.ru/82b4d759
rajoreHa
JeicTBue menoyen Ha
TaJIOTEHITPOU3BOTHBIC.
41 BzanmopeiictBue
JIMTAJIOTCHAIKAHOB C MarHUEM U
IHHKOM
Cucremaru3anus 1 00001IeHNEe
42 3HAHWM 110 pa3en bubmmorexa LHOK
; pasacty https://m.edso0.ru/20e8922
YrieBo1opoasl
43 Konrponsnas padora no teme bubnuoreka [IOK
"VrneBonopoasr" https://m.eds00.ru/95¢9¢298
[IpenenpHBIE OTHOATOMHBIE
CHUPTHI: TOMOJIOTHYECKHH Psif,
oOmas hopmyIa, CTpPOCHHE
44 MOJIEK ﬁ 11?13(3]Me I/Iﬂp bubnnorexa [IOK
b Py, https://m.edsoo.ru/df04c5cd
HOMEHKJIATypa,
knaccudukanus, pusnueckue
CBOMCTBaA
XHWMHUYECKHE CBOMCTBA
45 MpEeCAbHBIX 0JJTHOATOMHBIX bubnnorexa [IOK
p https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoObl TIOJTyYeHHUS U
46 MPUMEHEHHE OAHOATOMHBIX Bubmrorexa ITOK
P A https://m.eds0o.ru/484100000000000
CIIUPTOB
47 [pocteie 3¢upsr: bubnmroreka [IOK



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

HOMEHKJIATypa U U30MEpHs,
0COOEHHOCTH (PU3HYECKUX U
XHUMHYECKHUX CBOMCTB

https://m.edsoo.ru/c2c788b2

MHOroaToMHsbl€ CIIUPTHI:
STUJICHIIIMKOJb U TIUUEPUH, UX

Bbu6muorexa [JOK

48
(bU3UYeCcKre U XUMHYECKUE https://m.edsoo.ru/ee4d84aa
CBOICTBA
Crioco0bl nosTydeHus u

49 MIPUMEHEHNE MHOTOATOMHBIX bubmorexa [IOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
@DEHOII: CTPOCHUE MOJIEKYIIBL,
50 (dusnueckue CBOCTBa bubmmorexa [JOK
’ https://m.edsoo.ru/2ce72618
Tokcuunocts heHoa
bu6mmorexa [JOK
51 X €CKHe CBOMCTBA (peHoJIa
MMIIECKHE CBOHCTEa (eron https://m.edsoo.ru/037ca5f9

5 CriocoOsI TOTy4eHust U bubnnorexa [JOK
npuMeHeHue (heHoa https://m.edsoo.ru/c77ddf4c
[IpakTruyeckast padora Ne 2.

53 PeleHne skCiepUMEHTAIBHBIX bubnumorexa LIOK
3ana4 o teme "CnupTel U https://m.edsoo.ru/fd0ced09
¢benonsr"

54 Cucremaru3zanus u 00001IeHUE bu6mmoreka [IOK
3HAHUH MO TEME https://m.edsoo.ru/1810cb9b
Anbaeruabl U KETOHBI:

AJIEKTPOHHOE CTPOCHHE
P . P bubmuotexa [JOK
55 KapOOHHUIILHOM IPYIIIIEL;

TOMOJIOTHUYECKHUE PSJIbI, 0011as
dhopmyIa, n3oMepus U

https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/ee4d84aa

HOMEHKJIaTypa

A.HI)IIGFI/IIII)I 1 KE€TOHBI:

56 ¢bu3nveckre CBONCTBA; PEaKIUu bubmmorexa LIOK
> beart https://m.eds0o.1u/c887425¢
MIPUCOCTUHECHHUS
Peaknuu okuciaeHus u
57 KauyeCTBEHHBIE PEAKIIUU bubmorexa HOK
peaxi https://m.edsoo.ru/a393baa9
aJTBJETU0B U KETOHOB
58 Crioco0sI onydeHus bubnnorexa [IOK
AIbJICTUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPEICTBLHBIC
59 KapOOHOBBIE KUCIIOTHI, bubmuoteka [JOK
0COOEHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYJI
N3omepusa u HOMEHKIIaTypa
60 KapOOHOBBIX KHCIIOT, UX bubmorexa [IOK
p o7 https://m.edso0.ru/700cc87b
(hu3uYecKue CBONCTBA
XUMHUYEeCKHE CBOMCTBA
61 peaeIbHBIX OJTHOOCHOBHEIX bubmmorexa LOK
pest https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OcoOeHHOCTH CBOMCTB
& MYpPaBbUHOMN KUCIIOTHI. bub6nmorexa [IOK
MHuoroob6pa3ue kapOOHOBBIX https://m.edsoo.ru/bb3 1be71
KHCJIOT
OC0OEHHOCTH CBOMCTB:
HETpeIeNIbHBIX U
pea Bbu6mmorexa [JOK
63 apoOMaTHYECKUX KapOOHOBBIX,

JTUKapOOHOBBIX,
THJIPOKCUKAaPOOHOBBIX KHCIIOT.

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



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

[IpencraBuTenn BBICIIMX
KapOOHOBBIX KUCIIOT

[TonsiTHE O MPON3BOIHBIX

bu6mmorexa [JOK

64
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/0d162d9d
CriocoObI osryueHust u

65 NpUMeEHEHNE KapOOHOBBIX bubmorexa LIOK

p p https://m.edsoo.ru/7¢065¢9d
KHCJIOT
CrnoxHbie 3GupsL:

66 TOMOJIOTHYECKUH PsiJI, 00IIIast bubnnorexa [JOK
dbopmyia, u3omepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 du3nUecKue 1 XUMHUYECKHE bubmuorexa [JOK
cBOiicTBa 3(hUpoB https://m.edsoo.ru/ad6b94b2
Pemenue pacy€THbIxX 3a1a4: 110
YPaBHEHUIO XUMHYECKOM

68 peakiyu, Ha ONpeIeTICHUE
MOJICKYJISPHOH (hOPMYJIBI
OpPraHUYECKOro BEIIECTBA
[TpakTrueckas padota Ne 3.

69 Pemrenne skcnepuMeHTAIBHBIX bubnuorexa [JOK
3amad o Teme "KapOoHoBbIe https://m.edso00.1u/486671fb
KuCIOTHI. CiioxHbIC dpupb!"

Kupsl: ctpoenne, hu3ndecKue
70 u prI)MHq;fKHe CBO(I%'I)CTBa bubnmorera [TOK
https://m.edsoo.ru/al9¢5b98
(rumponus)
Oco0EHHOCTH CBOMCTB KHPOB,
71 p bubmuoreka [JOK

COACPpIKAIINX OCTAaTKU
HCMPCACIIbHBIX KUPHBIX

https://m.eds00.ru/b0331922



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

KucaoT. JKupsl B Ipupo/ie

MBpbLia Kak COJIA BBICIIIUX
KapOOHOBBIX KHUCIIOT, UX

72 Mototee aeiicteue. [lorstre o bubmorexa [JOK
) https://m.eds00.ru/3¢566565
CHHTETHYECKHX MOFOIITUX
cpenctBax (CMC)
I'eneTnueckast cBsI3b
7 YIJIEBOJIOPOOB U bubnuoreka [IOK
KHCIIOPOACOAEPKAIINX https://m.eds00.1u/56790c96
OpraHUYECKUX BEIIECTB
74 Pacuérel o ypaBHEHUAM
XUMHUYECKUX PEAKIUI
Cucremaru3zanus u 00001IeHUE bubmuotexa [JOK
75 .
3HAHUM 110 TEME https://m.edsoo.ru/f8eaf2eb
OO6mrast XxapakTepucTUKa
76 yTJEBOJIOB M Ki1accU(UKAIIUS bubnuorexa [JOK
yTJIEBOJOB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
MTOJTCaXapHUIbl)
Momnocaxapubl: puzndeckue
77 CBOICTBA U HaXOXICHUE B bubmorexa HOK
A https:/m.edsoo.ru/b4bdda2d
pUpoIe
[IpuMeHeHne IIII0KOo3bI, €€
3 SHAYCHIE B bubmnoreka [IOK
https://m.edsoo.ru/5¢61122d
KU3ZHEICATeIIbHOCTH OpraHu3Ma
Hucaxapuapl: caxaposa,
79 MaJibTo3a U JaKTo3a. bu6nmorexa [JOK

Haxoxnenue B mpupojie u
MPYMEHEHNE TUCAXAPUJIOB

https://m.edsoo.ru/eb0384¢e7
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[Tonucaxapuapl: cTpoeHue
MaKpOMOJIEKYJI, PU3NYECKUE U

bu6mmoreka [IOK

80
XHUMHYECKHE CBOMCTBA, https://m.edsoo.ru/72a04508
IIPUMEHEHNE
21 [TonsiTrie 006 NCKYCCTBEHHBIX bubmmoreka [IOK
BOJIOKHAX https://m.edso00.ru/6216e766
Pemenne pacueTHsIX 3a1a4 HA
%) oTpe/ielIeHUE 10U BBIXOAa bubnmnorexa [JOK
[IPOJIyKTa PEaKLUK OT https://m.edsoo.ru/7fde47ef
TEOPETHUYECKU BO3ZMOKHOTO
Cucremaru3anus u 0000IICHUE bubmuoreka [JOK
83 .
3HAHUH M0 pa3geny https://m.edsoo.ru/08d4364c
KonTponbhas pabota no teme
84 "Kucnoponcoaepxamue bubmmorexa LIOK
p P " https://m.edsoo.ru/42¢6678e¢
OpraHUYeCcKUe COCAMHEHUS
AMUHBIL: K1accuduKanms,
CTpOEHHE MOJIEKYJI, 001Iast
85 dhopmyna, uzomepus bubmorexa OK
pMyJid, PHA, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U GU3NYeCKue
CBOMCTBA
26 XHWUMUYECKHE CBOMCTBA bu6mmoreka [{OK
anupaTHICCKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIIMH: CTPOCHHE aHWJINHA,
87 0COOEHHOCTH XUMHUYECKHX bubmorexa HOK
. https://m.edsoo.ru/39¢d21f1
CBOMCTB aHUJIMHA
Crioco0sl nosTydeHus u
Bbu6mmorexa [JOK
88 pUMEHEHHE au(paTHIECKIX

AdMHUHOB

https://m.edsoo.ru/eal38763
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AMUHOKHCIIOTBI: HOMEHKJIATypa
1 u3oMepus, GU3nIecKre

bubmnoreka [IOK

89
cBoiictBa. OTOEILHEBIE https://m.edsoo.ru/d1773e80
MIPEACTABUTENH 0-aMUHOKHCIIOT
XHUMUYECKHE CBOMCTBA
AMHUHOKHCIIOT, UX
90 OMOIOrnYecKoe 3HAUECHNE bubmmorexa LHOK
https://m.edsoo.ru/77df705a
amMuHOKHCIIOT. CHHTE3 U
TUAPOJIA3 TIENTHIOB
91 benku kak npupoaHbie bub6mumorexa [IOK
MIOJIMMEPHI; CTPYKTYPBI OCITKOB https://m.eds00.ru/429e¢9899
Bbu6mmorexa [JOK
92 XuMmuueckue cBOMCTBA OEIKOB
https://m.edso00.ru/6237306d
A3zoTcoaepkaiue
TeTePOIUKINYECKHE
93 coennuennsa. HykienHoBele bubmmorexa HOK
-y https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
ouonoruueckas poib
[Tpaktuueckas padota Ne 4.
Pemrenue skciepuMeHTAIBHBIX
94 SAM1AY 110 TeMe Bbu6mmorexa [JOK
" https://m.edsoo.ru/8e3c02d1
A3zoTcoaepxarime
OpraHu4eckue coeauHeHus"
[IpakTuueckas padota Ne 5.
95 Pemrenue skciepuMeHTAIbHBIX bubnmnorexa [JOK
3agad o reMe "PacriosHaBanue https://m.edsoo.ru/bde3fdf6
OpraHUYEeCKUX COCTUHECHHM"
KonTtponsHasa pabora o Teme
96 p p bubmuoreka [JOK

" A30TcoepKalue
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OpraHnyYecKue coeTMHeHus"

https://m.edsoo.ru/ce561bc7

OcHOBHbIE IOHATUS XUMHH
BBICOKOMOJIEKYJIIPHBIX

97 COCIMHCHHI U METOABI UX 1 bubmorexa HOK
a a https://m.edsoo.ru/7aa63ebd
CUHTE3a —TI0JIUMEPHU3ALIHS |
MOJIMKOHICHCALIS

08 IInacTmaccel. YTtunuzanus u 1 bu6mmoreka [JOK
nepepaboTKa MiacTuka https://m.edso0.ru/82242¢0f
DnacToMepbl: HaTypalbHBIN

99 CI/IHTGTI/I‘-IGI;KI/IG K:I I:I KU 1 bubmmotera [TOK

YAYKH. https://m.edsoo.ru/246103ec
Pe3una
Bonokna: HaTypanbHbIE,

100 HCKYCCTBECHHBIE, 1 bubnuorexa LIOK
cunreruyeckue. Ilonmumepsr https://m.edso0.ru/5963a601
CIIEI[MAJIBHOTO Ha3HAYCHUS
[TpakTrueckas padota Ne 6.

101 Pemenne skcnepuMeHTaAIbHBIX 1 bubmuotexa [JOK
3azad4 1o reMme "Pacro3HaBanue https://m.edsoo.ru/3aebd77a
IUIACTMACC 1 BOJIOKOH"

O06001IeHEe ¥ cUCTEMAaTU3aIINI

102 HM3y4YEHHOTO MaTepuaiia 1o TemMe 1 bubnuorexa [JOK
"BricokOoMOIEKYIIsIpHbIE https://m.edsoo.ru/6a22ble8
coenuHeHus"

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME
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11 KIIACC

Kosn4yecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undposbie
Tema ypoka Konrpoabnsbie | IlpakTuyeckn
n/n Bcero u3yuyeHusi | oOpa3oBaTe/bHbIE
padoThI e padoThl
pecypchl
| AtoMm. CocTaB aTOMHBIX sJIEP. 1 bu6muoreka [IOK
XuMU4YecKui aneMeHT. M30Tonsl https://m.edsoo.ru/59c112ee
) CtpoeHue 31eKTPOHHBIX 000JI0YeK | bu6muoreka IIOK
aTOMOB, KBAaHTOBBIE UHMClIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMUuecKux | bubnuoreka [JOK
AJIEMEHTOB (s-, p-, d-, f-371eMeHTHI) https://m.edso00.1u/61294af9
4 Pacnipenenenue 31eKTpOHOB 110 | bubnuorexa LIOK
aTOMHBIM OpOUTANISIM https://m.edsoo.ru/f5f750fe
DNIeKTPOHHBIE KOHPUTYpAILIUKA aTOMOB
5 BJIeMeETOB B 00H01;11)101\ZI:4 1 bubmmorexa I[JOK
. https://m.edsoo.ru/8149¢846
BO30YXIEHHOM COCTOSTHUU
6 DNeKTPOHHBIE KOH(UTYpAITUH HOHOB. | bu6muoreka [IOK
DNIEKTPOOTPULIATETLHOCTh https://m.edsoo.ru/a0764b24
Ilepuoanueckuii 3aK0H U
[lepuonnueckas cuctemMa XMUMHUYECKUX
7 snemeHToB /I. 1. Menaeneena, CBsI3b C 1 bu6morexa TIOK
N M ’ https://m.edsoo.ru/16957c¢01
COBPEMEHHOI TeOopuel CTpOeHUs
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB
g XUMHYECKUX JIEMEHTOB U 00pa3yeMbIX 1 bu6mumoreka IIOK

VMU TPOCTBIX U CIIOXKHBIX BEIECTB 10
rpymnmam 1 nepuojiam

https://m.edsoo.ru/f8468927
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CucreMaTuzainus 1 0000IIeHE 3HaHNI

bubmuoreka [JOK

"nn

pacTBOPEHHOTO BELIECTBA", "MOJISIpHAS
KOHIeHTpauus"

9
[0 TEME https://m.edsoo.ru/8fad2942
Buapl xumudeckoi cBsizu. MexaHu3Mbl
10 00pa3oBaHusi KOBAJICHTHOM CBSI3H. bu6mmoreka [JOK
Bonoponnas cBs3b. https://m.edsoo.ru/5a8072af
MexMOIeKyIIpHBIE B3aNMOICHCTBHS
BanieHTHOCTB U BaJICHTHBIE
1 BO3MOXKHOCTH aTOMOB. CBsI3b bu6mmoreka [JOK
AJIIEKTPOHHOM CTPYKTYPBI MOJIEKYJ C X https://m.edsoo.ru/3d2¢ca093
T€OMETPUUYECKUM CTPOCHUEM
12 IIpencraBneHnss O KOMILUIEKCHBIX bubnuoreka LIOK
COEUHEHUAX: COCTaB U HOMEHKIIATypa https://m.edsoo.ru/8c66b12a
BemectBa MonekyasipHOTO U
13 HEMOJIEKYJIIPHOIO CTPOEHHUs. THUIIbI bubnuoreka LIOK
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILIECTB
[loHsiTHE O TUCTIEPCHBIX CUCTEMAX.
14 IIpencraBnenue 0 KOJUIOUIHBIX Bubmaorexa LOK
P https://m.edsoo.ru/da2¢c70e4
pacTBopax
HcTrHHBIE pacTBOPHI: HACBIILIEHHBIE U
15 HEHACBIIICHHBIE, PACTBOPUMOCTh bubmorexa [OK
P P ' https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst
16 CriocoObl BEIpOKECHHS KOHIIEHTPAITTH bu6mmoreka [JOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemenue 3a1a4 ¢ UCIOJIb30BaHUEM
17 IMOHATHH ""MaccoBas I0JII bu6mmoreka [JOK

https://m.edsoo.ru/785e0ab4
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18 Knaccudukanus u HoMeHKIaTypa bu6mmoreka [{JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/bf9e108d
19 Cucremarn3anus 1 00001IeHUE 3HAHUI bubmuoreka [JOK
0 TeEME https://m.edsoo.ru/8d2c6a3a
KonrposnbHas padora no remMmam
"Crpoenue atoma. [lepuoanueckuit
20 3akoH u [lepuoauueckas cucrema bu6mmoteka [JOK
XUMHUUYECKHUX AeMeHToB []. U. https://m.edsoo.ru/70a60aa4
Menneneesa", "CrpoeHue BeniecTna.
Mmuoroobpasue BeriecTs"
Krnaccudukanus XuMHYECKUX peaKIui
B HEOPIaHUYECKOU U OpPraHUYeCKON
71 XUMUU. 3aKOH COXPAHEHUS MacChl bu6mmoreka [JOK
BELIECTB; 3aKOH COXPAaHEHUs U https://m.edsoo.ru/6335cdd2
MIpEBpAICHHS YPHEPTUU TIPU
XUMHUYECKUX PEAKIUAX
TennoBbie 3 (HEeKThl XUMUYECKUX
22 eaknuil. TepMoxXuUMHUYECKUE bubmmorexa TIOK
p - 1eP https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruncnenus mo ypaBHEeHUSIM
23 XUMHUYECKUX PEeaKui U bubmmorexa TIOK
p https://m.edso0.ru/87b13954
TEPMOXHUMHUYECKUM ypaBHEHUSIM
CKOpOCTh XMMUYECKOUN peaKIuu, €€
24 3aBHCHUMOCTH OT Pa3JIMYHBIX (PAKTOPOB.
Karanus u katanuzatopbl
25 ['omoreHHsbie ¥ reTepOreHHbIE PEaKIuu
2% [TpakTnueckas padora Ne 1 o teme bubmuoreka LIOK

"BiusiHue pa3nnyHbIx pakTopoB Ha

https://m.edsoo.ru/lfacaldl
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CKOpPOCTh XUMHUYECKOW peakuuu"

OO6patuMbie U HEOOpPATUMBIC PEAKIINH.

bu6mmoreka [JOK

27
XUMHUYECKOE pABHOBECUE https://m.edso0.1u/3095219b
[TpakTuyeckas padora Ne 2 o Teme
28 "BausiHue pa3auuHBIX (PAKTOPOB HA Bubmmorexa LOK
p P " https://m.edsoo.ru/3bf34el7
MOJIOKEHUE XUMUYECKOTO PABHOBECHS
DJIeKTPOoIUTAYECKAS JUCCOLIHALINS.
29 CI/IJILH};Ie U cJ1a0bIe DIEKTPOIATEI bubmmorexa TIOK
p ) https://m.edso00.1ru/5f766bdf
CrerneHp JUCCOIMALIINA
Honnoe npoussenenne Boasl. Cpena
30 BOJHBIX zI;CTBo oB. Bomopo HBII;I bubmmorexa TIOK
A p POB. BOOPOA https://m.eds00.1u/3966ca89
noka3zatensb (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MIPOTEKAIOIINE B pacTBOPax bubmmorexa TIOK
p m P p https://m.edsoo.ru/09d5a9bd
AJIEKTPOIUTOB
[TpakTuueckas padbora Ne 3 o teme
32 "XUMHUUYECKHE PEAKIINHA B PACTBOPAX bubmorexa IIOK
P p P https://m.edsoo.ru/2e3daeb0
AIEKTPOIUTOB
OKHUCIUTEIBHO-BOCCTAHOBUTEILHEIE
33 eaxuu. Baxxueime OKUCIUTEIN U bubmmorexa I1OK
PCAKIIHH. https://m.eds00.1ru/56226060
BOCCTAaHOBUTEIIH
34 Meroa 371eKTpPOHHOTO (3JIEKTOHHO- bubnuoreka [JOK
HWOHHOT0) OajlaHca https://m.edsoo.ru/fb691387
35 DNEeKTPOJIU3 paCTBOPOB U PACILIABOB bu6mmoreka [IOK
BEILICCTB https://m.eds00.ru/93tb97d2
36 Pentenue 3amad pa3IndHbIX TUIIOB bubmmorexa TIOK
i p https://m.eds00.ru/5a859d16
37 Perenue 3a1a4 pa3anyHbIX TUIIOB bu6nuoreka IIOK
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https://m.edsoo.ru/5afa265d

18 CucreMaruzaius 1 0000IIeHE 3HaHNI bu6moreka [JOK
1o TeMe "XuMu4yeckue peakuuun' https://m.edsoo.ru/c161eb85

39 KonTponbHas pabota no teme bubnuoreka LIOK
"Xumudeckue peakiuu' https://m.edsoo.ru/a8a0a930
[TonoxeHue HeMeTaIOB B
[lepuonnueckoii cucTreMe XUMUYECKUX

40 snementToB JI. 11. MenaeneeBa u buGmorexa TIOK

T https://m.edsoo.ru/8ca2dcad
OCOOCHHOCTH CTPOCHHUS UX aTOMOB.
Pu3nYeCcKre CBOMCTBAa HEMETAJIIIOB
AnoTponusi HEMETaIOB (Ha IpUMEpe
41 KHCII0po/a, cepsl, pocdopa u Bubmmorexa LIOK
POJia, CCpE, p https://m.edsoo.ru/ef92c91c
yriaepoaa)

4 Bogopona: nonyuenue, pusndeckue u bu6numoreka LIOK
XUMHUYECKHe cBOMCTBA. ['uapuasl https://m.edsoo.ru/0aa8f613
["anmoreHsl: HaX0XA€HNUE B IPUPO/IE,

43 CIocoObI OJTy4YeHHsI, PU3NIECKHE U bubmorexa [TOK

Y s https://m.edsoo.ru/4e223795
XUMHYECKHE CBOICTBA
lManorenoBonoponasl. Baxkunenmme
44 KHUCIIOPOACOAEP KAIINE COSTUHEHUS bubmmorexa LIOK
P P https://m.edsoo.ru/6b3255e6
rajloreHoB
JlaGopaTopHble U TPOMBITIICHHBIE

45 CIOCOOBI MOJTYYEeHUSI TaJIOTEHOB. bu6mmoreka [JOK
IIpuMeHEHHE TAIOTEHOB U UX https://m.edsoo.ru/6971aca4
COEIMHEHMI
ITpakTuueckas padora Ne 4. Pemenue

bu6mmoreka [JOK
46 AKCIIEPUMEHTAIBHBIX 3a7a4 MO TEME

"T"anoreus!"

https://m.edsoo.ru/8b26fecd
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Kucnopon: nabopatopusie
MIPOMBIIIJICHHBIE CIIOCOOBI MOTyYSHHS,

bubmuoreka [JOK

47
($U3HYeCKre U XUMHUYECKUE CBOMCTBRA. https://m.edsoo.ru/c8abc36a
O3oH. [IpumeHnenne Kuciopoaa U 030Ha

bu6mmoreka [IOK
48 Oxc epoKC
KCHJIBT M TICPOKCHIBT https://m.edsoo.ru/5¢8816a0
49 Pernrtenue 3amau pasiindHbIX TUIIOB bubmmorexa LOK
i p https://m.edsoo0.ru/2b6d8b4b
Cepa: HaxOXKJIeHUE B IPUPOJIC,
50 CH(I))CO6LI HOJIyYECHUS qz)miqecxne u bubmmorexa LOK
y L https://m.edsoo.ru/46afael6
XUMHUYECKHUE CBOKWCTBA
but6mmoreka [JOK
51 CepoBoaopon, CyiIb(pUuabl
POBOZOPOA, CY LM https://m.edso00.1ru/7¢875999
Kucnopoacoaepixaiiye coequHEHUS
52 CEepPhI gc06eHHIz)CTI/I CBOMCTB CEpHOU bubmmorexa LOK
PBI. P https://m.edsoo.ru/8cfa2548
KHUCJIOTBI
[TpakTuueckas padota Ne 5. Pemenne

53 DKCIIEPUMEHTAIbHBIX 3a71a4 IO TEME bubmmorexa TIOK

" p . f[ https://m.edsoo.ru/0afb05e4
Cepa u e€ coeqMHEHUS
A30T: HaX0XIEHUE B IPUPOJIE,

54 CIoCcoObI TONTyYeHHUsI, PU3NUECKHE U bubmmoreka [JOK
XHMHYECKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPUJIBI
Kucnopoacoaep:kamye coequHeHUS

55 asora I())CO6GH§OCTI/I CBOWCTB a30THOH bubmorexa IIOK

’ https://m.edsoo.ru/e2965afe
KHACJIOTBI
56 IIpuMeHeHue a30Ta U €ero COeAMHEHUM. bubnuoreka LIOK

A3OTHBIE yA00OpeHHS

https://m.edsoo.ru/12915059
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docdop: Hax0KIEHUE B IPUPOJIE,
CrocoObI MOJTydeHUsI, PU3NUECKHUE U

bubmuoreka [JOK

57
XUMUYeCcKne cBoricTBa. Dochuip u https://m.edsoo.ru/9a6b43ec
dbochun
Oxcunsl dpocdopa,

58 docdo c((i)) e(bxcz ne kucnoTel. Comu bubmmorexa [JOK

p 2\1, prratl ) https://m.edsoo.ru/c7a2d429
(bochopHON KUCIOTHI

59 [Tpumenenune pochopa u ero bubnuoreka LIOK
coenuHeHnil. @ocdopHbIe y10OpeHUs https://m.edsoo.ru/a218070a
[TpakTuueckas padora Ne 6. Perenue

bu6mmoreka [JOK
60 AKCIIEPUMEHTAJIbHBIX 3a4a4 110 TEME
\ https://m.edsoo.ru/8175ac3f
"A30T u pochop 1 UX COeTUHEHHUS
VYriepoa: HaX0XAEHUE B IPUPOJIE,

61 AJUTOTPOIHbIE MOIU(UKAIIH; bubnuoreka LIOK
¢du3nueckre 1 XMMUYECKHe CBOMCTBA, https://m.edsoo.ru/1eb19f9e
MIpUMEHEHNE
Oxcup yraepoma(Il), oxcun

62 TJIe oya(I\I/)) F(OJ'I)BHaSI KHCIIOTa U €€ bubmorexa [TOK
yriepol 4 https://m.edsoo.ru/dba58adf
conu

63 Pemienune 3aiay pa3anMyHbIX TUIIOB Bubmmorexa [IOK

i p https://m.eds00.ru/6029b609
KpemHunii: HaxoxaeHue B IpUPOE,
64 05000651 MTOJTyYEHUS (1)PI3I/IE€(I:)KI/I6 u bubmorexa [OK
y L https://m.edsoo.ru/143558ab
XUMHYECKHE CBOICTBA

65 Oxcup kpemuus(1V), kpemuueBas bubmmoreka [{JOK
KHUCIIOTA, CUIIMKAThI https://m.edsoo.ru/3170e7b1

66 [IpumeHeHne KpeMHUS U €To bubnuoreka LIOK

coeauHeHN. CTEKII0, €T0 MOJyYCHHE,

https://m.edsoo.ru/393cdac0



https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/9a6b43ec

BHUBI CTCKIIA

https://m.edsoo.ru/5823cetb

67 Penrenue 3amad pasindHbIX TUIIOB bubmmorexa LIOK
ladp https://m.edso0.ru/b6241801
68 CucreMarnzaius 1 0000IIeHNE 3HAHNI bubmoreka [JOK
o teme "Hemeraminr" https://m.edsoo.ru/6e864db5
69 KonTponbHas pabota no teme bubnuoreka LIOK
"HemeTtamnsr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yabTaToB KOHTPOJIBHON bu6nuoreka LIOK
paboThI, KOPPEKIHS OINOOK https://m.edso0.ru/2b7e¢9510
[TosokeHne METAILIOB B
[lepuonnueckoi cucteMe XUMUYECKHUX
71 a11eMeHTOB. OCOOEHHOCTH CTPOEHUS bubmmorexa TIOK
) P https://m.eds00.1u/9839c16¢
AIIEKTPOHHBIX 000JI0YEK aTOMOB
METAJIJIOB
OO6mwme puznyeckre CBOMCTBA
72 meTajuioB. IIppuMeHeHne MeTaIIOB B bubmmorexa LOK
1P https://m.edsoo.ru/51dac9d3
OBITY U TEXHHUKE
73 CnmaBsl MeTaioB. Kopposus bu6mmoreka [{JOK
METAIJIOB https://m.edsoo.ru/42b872¢3
74 Pemenne 3amad pa3ImyHBIX THIIOB bubmmorexa TIOK
ladp https://m.edsoo.ru/e3de37b6
DJIEKTPOXUMUYECKUH DS HAITPSIKEHUI
75 MeTauioB. OOIIHe CIOCOOLI MOTYUYEHHS bubmmorexa TIOK
- Lo y https://m.edsoo.ru/94eb377a
METAJIOB
OO6mrast xapakTepucTruka MeTayioB [A-
76 rpynusl [leppogudeckoit cuctemsl bubnuoreka [IOK

XUMHYECKHX AieMeHTOoB. Harpuii n
KaJIui: nojay4yeHue, Gusndeckue u

https://m.edsoo.ru/e12¢26b3



https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/5823cefb

XUMUYECKHE CBOWCTBA, MPUMEHECHHE
MIPOCTHIX BEMIECTB M KX COCAMHEHUI

O6mast xapaktepuctuka MetayioB [1A-
rpynisl [leppogudeckoit cucTemsl
XMMHYECKHUX JIEMEHTOB. Maruuii u

bub6moreka [JOK

77 .
KaJIbIUil: oTy4YeHue, pu3nieckue u https://m.edsoo.ru/7c3e49¢c0
XUMUYECKHE CBOWCTBA, MPUMEHECHHE
IIPOCTHIX BEIIECTB U UX COCAMHEHUI

73 JKEcTKOCTh BOJBI U CIOCOORBI €€ bu6mmoreka [JOK
YCTpaHEHHUS https://m.edsoo.ru/c74bfae9

79 AmoMuHUH: TIony4yeHue, pusndeckue u bu6mmoreka [JOK
XUMUYECKUE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/0e79b266
AmMoTepHbIe cBOWCTBA OKCHIA U

20 TUAPOKCHJIA AIIFOMUHHS, bubnuoreka LIOK
TAIPOKCOKOMINIEKCHI aJIFOMUHUSA, UX https://m.edsoo.ru/5d12d318
MIpUMEHEHNE

81 Pemienune 3amay pa3aMyHbIX THIIOB
[IpakTuueckas pabora Ne 7. Pemenue

82 SKCIEPUMEHTAILHBIX 3a/1a4 10 TEME bubmmorexa IIOK
" p " https://m.edsoo.ru/27a4af43

Mertassl TJ1aBHBIX TOATPYIII

OO611ast xapakTepuCTUKa METAJIJIOB
no0ouHbIX noarpynn (b-rpymnm) bubnuoreka LIOK

83 o
[Tepuoanyueckoil CUCTEMbI XUMHYECKUX https://m.edsoo.ru/610d7431
AIIEMEHTOB
PuU3NYECKHE U XUMUYECKUE CBOMCTBA

84 XpoMa U er0 COeIUHEHUH, UX bubmmorexa IIOK

P ’ https://m.eds00.ru/9911bef3

MIpUMEHEHNE

85 Baxueiiive coeMHEHUST MapraHia. bu6muoreka [IOK



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

[lepmanranat xajuus, €ro
OKHUCJIUTEIbHbIE CBOMCTBA

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

dusnyeckre U XUMHUYECKUE CBOMCTBA

86 J)Kese3a U ero coenuaenuid. Ilonyuenune bubmmorexa LIOK
) y https://m.edsoo.ru/1b7f8741
Y IPUMEHEHHUE CIUIaBOB JKelie3a
dusndueckre U XUMHUIECKHE CBOMCTBA
87 MeIU U €€ COeqUHEHUI, UX Eubmiorexa IIOK
A A ’ https://m.edsoo.ru/2bc0f954
MpUMEHEHNE
dusnueckue U XUMHYECKHE CBOMCTBA
[IMHKA U €T0 COCIMHEHUH, UX bubmuoreka [JOK
88
IIpUMeHeHue. [ HIPOKCOKOMILIEKCHI https://m.edsoo.ru/b1f2beal
LIUHKA
[TpakTuyeckas pabora Ne 8. Pemenue
89 SKCIIEPUMEHTAIBHBIX 3a71a4 II0 TEME bubmmorexa TIOK
" p A " https://m.edsoo.ru/a6e352ea
MerTaibl TOOOYHBIX TOATPYIIT
90 Perrenne 3amau pasiinuHbIX TUIIOB Bubmorexa ITOK
i p https://m.edsoo.ru/a8b83d83
O000111eHIE U CUCTEMATH3ALIUS
91 M3YYEHHOI'0 MaTepuaia II0 TEMe bubmmorexa TIOK
" y " p https://m.edsoo.ru/e91{e975
Mertanibl
9 Kontponbhas pabota no teme bubnuorexa [JOK
"MeTtaier" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3ynbTaToB KOHTPOJIBHOMN bubnuoreka LIOK
PpaboThI, KOPPEKIIHS OMTHOOK https://m.edsoo.ru/9ebff2fd
Pons xuMuu B o0ecrieueHnu
94 YCTOWYMBOTO Pa3BUTHUS YEJIOBEUECTBA. bubnuoreka LIOK

ITonsTHEe O HAay4YHBIX MCTOAaxX
HUCCICIOBaHUs BCIICCTB

https://m.edsoo.ru/080fe 10



https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/a6e352ea

HayuHble npuHIMIIBI OpraHU3alUH

95 XUMHYECKOIO MPOU3BOJICTBA. | bubmmoreka [{JOK
[TpombInIeHHBIE CITOCOOBI TTOTYYCHHS https://m.edsoo.ru/2e45a44f
BOKHEHIINX BEILIECTB
XHUMHYECKOE 3arps3HEHUE

96 OKPYXAaIOIIEil Cpebl U €ro 1 bubmmorexa LIOK

Py m pel https://m.eds00.1ru/9f1 1bf51
MTOCJICICTBUS

97 X¥MHS U 3J0pPOBBE YEIOBEKA. ) bubnuoreka LIOK
JlekapcTBEHHBIE CpEICTBA https://m.edsoo.ru/a6552721

08 Xumust nuiy. Posib xumuu B | bubmuoreka [JOK
obecreYeHnH MUIIeBON O€30MaCHOCTH https://m.edsoo.ru/1f7b5bd2

99 KocmeTtnueckue u napdromepHbie 1 bu6mumoreka IIOK
cpencrsa. beitoBas xumus https://m.edsoo.ru/da42d5a9
XuMus B CTpOUTENIbCTBE. Baxuenme

100 CTPOUTEIbHBIE U KOHCTPYKIIMOHHBIE 1 Bubnmorexa LOK

p pyKa https://m.eds00.1ru/61e69003
MaTepualIbl
XUMHS B CETTbCKOM XO3SMCTBE.
101 Opranndeckue U MUHEPaIbHbBIC 1 bubmmorexa LIOK
p p https://m.edsoo.ru/fd39587d
yaoOpeHust

102 Cucremarn3anus 1 00001IeHUE 3HAHUI | bubmuoreka [JOK

o TEME https://m.edsoo.ru/db979¢70
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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IMPOBEPAEMBIE HA EI'D 11O XUMHWUHU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUWS OCHOBHOI OBPA30OBATEJBHON
IMPOTPAMMBI CPEJJHET'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOGOBaHUS K MPEIMETHBIM Pe3yJIbTATAM OCBOCHHS
NpoBepPsIeMOro OCHOBHOI1 00pa30BaTeJIbHOM NPOrPaMMBbI CpPe/IHEro 0011ero
TpeboBaHus o0pa3oBaHusi

1 Brnanenue cucremMoil XUMUYECKUX 3HAHHUM, KOTOpasi BKIIKOYAET:

OCHOBOIIOJIATalOIINE TMOHATUSA (XMMHYECKHM DJIEMEHT, aTOM, W30TOIIbI,
AJIEKTPOHHAsI 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIE OpOUTAIH aTOMOB,
OCHOBHOE M BO30YXJEHHOE COCTOSHHE aTroMma, HWOH, MOJEKYIa,
BaJICHTHOCT, AIIEKTPOOTPHIIATEIBHOCTb, CTETEHb OKHUCJICHHUS,
XUMHYECKasl CBsI3b (G- W T-CBSA3b, KpPAaTHBIE CBSI3U), TMOpUAM3AIMS
aTOMHBIX OpOuTaNiel, KpHUCTaIJIMYecKas pemeérka, MoJb, MOJISIpHas
Macca, MOJSpPHbIE 00BEM, MOJspHAs KOHLEHTpalus, pacTBOPHI
(MCTHHHBIE, NUCIEPCHBIE CUCTEMBI), KPUCTAIJIOTHUAPATHI, YIJIEPOIHBIN
ckeneT, (GyHKIMOHAJbHAs TpyNNa, paaukai, HU30MEpbl, CTPYKTypHas
L1 ¢dopmyna,  uzomepus  (CTpyKTypHas,  reomerpuyeckas  (Iuc-,
' TPaHCU30MEpHS), TOMOJOTHYECKHI psii, TOMOJOTH, YTJIEBOJOPOJIbI,
KHUCJIOPOJI- U a30TCoAepkalllie COeAUHEHUs, OUOJIOIMYECKU aKTUBHBIE
BellecTBa (yriaeBobl, KUPbI, OEITKN), MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHbIE COEAMHEHHUS, KPEKUHT, pu(OPMUHT, TUIIBI
XUMHUYECKUX peaKUui (OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE, JK30- H
SHIOTEPMUYECKUE, PEaKIIMd MOHHOTO OOMEHa, TOMO- M T'eTepOTEHHBIE,
oOpaTuMble U HEOOpaTUMBIE), PACTBOP, AJIEKTPOIUTHI, HEIIEKTPOJIUTHI,
ANIEKTPOJIMTUYECKAsT AUCCOLUALIMS, CTENIEHb ITUCCOLMALNN, OKUCIIUTED,
BOCCTAHOBUTENb,  JJIEKTPOJIM3, CKOPOCTh XUMHYECKOW peakiu,

XMMHUYECKOE PAaBHOBECHUE)

TEOPHH W 3aKOHBI (TEOPUS XHMHUYECKOTO CTPOCHHUS OPraHHUYECKUX
Bemects A.M. BytnepoBa, Teopus 3JIEKTPOIUTHYECKON TUCCOIMAINH,
[Mepuoanueckuii 3axon [[.1. MeHneneeBa, 3aKOH COXpaHEHHsI MaccChl),
1.2 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMHH, MHUPOBO33PEHUYECKHUE
3HaHUS, JIEKAIIUE B OCHOBE NMOHUMAHHUS NPUYMHHOCTU U CHUCTEMHOCTHU
XMMHYECKUX SBJICHUW, COBPEMEHHBIC IIPEJCTABICHUS O CTPOCHUU

BEII[ECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HaIMOJIEKYJIIPHOM YPOBHSX

13 MMPEACTaBJICHUA 0 MCXaHU3Max XUMHUYCCKUX peaKuHﬁ,

TEPMOIWMHAMHUYICCKUX n KHMHETHYCCKHX 3aKOHOMCPHOCTSAX nx




IMPOTCKaHUA, O XUMHUYCCKOM PAaBHOBCCHUHU, TUCIICPCHBIX CUCTEMAX

1.4

(baKTOJIOTHYECKHE CBEACHHUS O CBOWCTBAaX, COCTaBe, IOIYYCHHH U
0e30IaCHOM  HCIIOJIb30BAaHMHM  BAKHEWIIMX  HEOPraHMYECKUX U
OPraHWYECKUX BEIMIECTB B OBITY U TPAKTHYECKON JEATEILHOCTH

YCJIO0BCKa

1.5

oOmye Hay4Hble NMPUHIUIBI XUMUYECKOTO MPOU3BOJACTBA (Ha MpUMeEpe
IIPOM3BOJICTBA CEPHOM KHUCIIOTBHI, aMMHaKa, METAHOJa, IepepadOTKU

HeTH)

CdopMUpOBAaHHOCTH YMEHUI BBISBIISTH:

2.1

XapaKkTepHble TPU3HAKM M  B3aUMOCBS3b HM3YYEHHBIX IOHSATHH,
MPUMEHSATh COOTBETCTBYIOIIME TOHSTHS TPU ONUCAHUU CTPOCHUS WU

CBOMCTB HCOPIraHNYCCKUX U OPTraHUYCCKHUX BCUICCTB U UX npeBpameHI/Iﬁ

2.2

B3aMMOCBSI3b XHMHUYCCKUX 3HAHHH C IIOHATHAMH H npeacTaBJICHUAMU
APYyrux mnpeamMeToB IAJisd 0oJiee OCO3HAHHOTO MOHUMAHMS M OOBSICHECHHS

CYIIHOCTHU MaTEpUaJIbHOTO €UHCTBA MHUpA

C(bOpMI/IpOBaHHOCTI: YMCHUS UCIIOJIb30BATh!:

3.1

HaMMCHOBaHUA XHMHUYCCKUX COGI[I/IHCHI/H\/JI MCKIAYHApPOAHOro COro3a
TeOpeTquCKOﬁ u HpI/IKHaI[HOﬁ XUMHUU W TpPHUBUAIIBHBIC HA3BAHUA
BCIICCTB, OTHOCAIIUXCA K M3YUCHHBIM KJIacCaM OpPraHu4€CKuXx H

HEOPraHUYECKUX COCIMHEHUN

3.2

XMMHUYECKYI0 CHUMBOJIMKY JUISI COCTaBICHHMS (DOpMyJl HEOpPraHMYECKUX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpPAIIEHHBIX

U CKEJIETHBIX) (pOPMYJI OPraHUYECKUX BELIECTB

CdopMupoBaHHOCTH YMEHHUS KIIACCUPHUITUPOBATE:

4.1

HCOPraHMYCCKUEC BCHICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTB OCHOBAaHHsA U

KPUTEPHH JUTS KITaCCH(PUKAIIMN N3yYaeMbIX XUMUYECKIX 00BEKTOB

42

OpPraHnvcCKruC BCHICCTBA, CAMOCTOATCIBHO BBI6I/IpaTB OCHOBAaHHA H

KPUTEPUH JUIs KIaCCU(DUKAIMY U3YyJaeMbIX XMMUYECKUX OOBEKTOB

4.3

[0 pa3IMYHBIM IIPU3HAKaM (YMCIy M COCTAaBYy pEarupyroliuxX BELIECTB,
TeroBoMy 3(dekTy peakuuu, W3MEHEHUIO CTeleHed OKHCIECHUS

AJIEMEHTOB, 0OPATUMOCTH PEAKIIUH, YIACTHIO KaTajaru3aTopa)

ChopMupoBaHHOCTb YMEHHsI XapaKTepH30BaTh 3JIEKTPOHHOE CTPOCHHE
aToOMOB (B OCHOBHOM M BO30YXIEHHOM COCTOSSHUM) W HOHOB
XUMHUYECKUX 1eMeHTOB 1 — 4 nepuonos Ilepuonnueckoii cucrems! /1. 1.
MenneneeBa 1 uX BaJCHTHbIE BO3MOXHOCTH, UCIIONIb3Ys MOHATHUSA S-, p-,

d-31eKTpOHHBIE OPOUTAIIN, SHEPTETUUECKUE YPOBHU




CdopMUpoBaHHOCTh YMEHHUSI OOBICHITH 3aKOHOMEPHOCTH W3MEHEHUs
CBOWCTB XMMHYECKHX JJIEMEHTOB M OOpa3yeMbIX MMHU COCIUHEHUH MO

nepuoaaM U rpynmnam

ChopMHUpPOBAaHHOCT, YMEHHUS COCTaBISATH YPAaBHEHUS] XHMHYECKUX

peaKuHﬁ " paCKpbIBATb UX CYIIHOCTb:

7.1

OKHCIIUTECIBHO-BOCCTAaHOBHUTCIIbHBIX peaKI_[I/Ifl IMOCPEACTBOM COCTaBJICHUA

AIIEKTPOHHOTO OaaHca 3TUX peakuuit

7.2

YPaBHEHUs pEaKUUil pa3IMYHbIX THIIOB; IIOJHBIE M COKpALIEHHBIE
YpaBHEHHUS peakUuii HOHHOTO 0OMEeHa, YUYUTBIBAsI YCIOBHUS, IPU KOTOPHIX

9TH PCaKMU UAYT 10 KOHIIA

7.3

peakuuil THIPOJN3a, pPeakiuil KomIuiekcooOpa3zoBaHHUs (Ha mpuMepe

TUIPOKCOKOMITJIEKCOB IIMHKA U AJIIOMUHUS )

CdopmMupoBaHHOCTH YMEHHUS MMOATBEPIKIATH:

8.1

Ha KOHKpETHBIX IIpUMEpax XapakTep 3aBUCHUMOCTH pPEaKLIMOHHOU
CHOCOOHOCTH OpraHMYeCKUX COEIUHEHWH OT KpaTHOCTH U THIA
KOBAJIEHTHOH CBSI3U (G- U TM-CBSA3M), B3AUMHOTI'O BIMSHUS aTOMOB M TPYIII
aTOMOB B MOJIEKYJIaX, a TAK)Ke OT 0COOGHHOCTEN peaau3aly pa3InyHbIX

MEXaHU3MOB IPOTEKAHUSI PEAKIUI

8.2

XApPaKTCPHBIC XHUMHUUYCCKHC CBOMCTBaA BCHICCTB COOTBCTCTBYIOIIUMU

HKCIIEPUMEHTAMU U 3aIIUCSIMH YPaBHEHUH XUMHUUECKUX PEaKIIHii

ChopMUpOBaHHOCTE YMEHHUS XapaKTEPH30BAaTh COCTAB M BaKHEHIIHE
CBOWCTBA BEILUECTB, MPUHAMICKAINX K ONPEAEIIEHHBIM KjaccaM |
TpyIaM COeAMHEHHH (ITPOCThIE BEIIECTBA, OKCHJIBI, TUAPOKCHIBI, COJIH;
YTIEBOIOPOABI, IPOCTHIC A(UPHI, CHUPTHI, PEHOIBI, ATbICTH/IbI, KETOHBI,
KapOOHOBBIE KHCIIOTHI, CIIOKHBIE J(QUPBI, KUPBI, YTJIEBOJbI, aMHUHBI,

AMHHOKHUCIIOTHI, OSJIKH)

10

CdopMHpOBaHHOCTh YMEHHS MPOBOAUTH PACUETHI O XUMHUYECKUM
dbopMynaM W YpPaBHCHHMSIM XHMHUYECKHX PEAKIMA C HCIOJIh30BAaHUEM

(bU3NUECKUX BEITHYNH:

10.1

Macchl (00bEMa, KOJIMYeCcTBa BEIIECTBA) MPOJAYKTa PEaKlUU, €CIH OJHO
M3 UCXOJIHBIX BEIIECTB JAHO B BUJE PACTBOpA C ONPEACIEHHON MACCOBOM

JoJIeH pacTBOPEHHOTO BEIIECTBA WM JaHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOM WM 00BEMHON 10U, BBIXO/1a IPOAYKTA PEAKIUU

10.3

TEIUIOBOTO 3P eKTa peaKiuii

10.4

00BEMHEIX OTHOIICHUI Ta30B

10.5

M0 HAXOXKJACHUIO XUMUYECKON (hOpMYIIhI BEIIECTBA




11

Brnanenue cucremMoil 3HaHW O METOAAX HAYYHOrO IMO3HAHUS SIBJICHUI
HpI/IpOI[BI, I/ICHOJIBByCMBIX B €CTCCTBCHHBIX HayKax 58 YMCHI/IC HpHMCHHTB
9TH 3HAHMS TPH SKCIEPUMEHTAIHHOM WCCIICIOBAHUU BEIIECTB W IS
O6’I)$ICHCHI/I$I XUMHUYCCKUX HBJ’IGHI/If/'I, NUMCHOIIINX MECTO B Hpnpone,

HpaKTquCKOﬁ JIESITEILHOCTH Y€JI0BEKAa U B IOBCEAHEBHOM JKHU3HU

12

ChopMupoBaHHOCTh yMEHHSI TMPUMEHSITh (UCIOJIB30BaTh) 3HAHHUS O
COCTaBE U CBOWCTBAX BEIIECTB JUIS JKCIEPUMEHTAIBHON MPOBEPKH
TUINIOTE3 OTHOCHUTENIFHO 3aKOHOMEPHOCTEH TPOTEKAHHS XUMHUYECKHX
peaKkuMii M MPOTHO3MPOBAHMS BO3MOXKHOCTEM WX OCYUIECTBJICHUS;
CUCTEMHBIC XMMHUYECKHE 3HAHHS Uil OOBSICHEHUS M TPOTHO3ZUPOBAHHS
ABJICHUM, HMEIOIINX €CTECTBEHHOHAYYHYIO NPHUPONY; JUISl TPUHATHS

IPaMOTHBIX PEIICHUN MPOOJIEM B CUTYaIUSIX, CBA3aHHBIX C XUMHUEH

13

CdopmMupoBaHHOCTh YMEHHUS IUIAHUPOBATh U MPOBOAUTH XHUMHUYECKUN
AKCIEPUMEHT (MOJTyYEHHE W HM3yUYEHUE CBOWCTB HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB, KAYeCTBEHHbIE PEAKIUU YIIEBOJOPOAOB
Pa3IMYHBIX KJIACCOB M KHCIOPOJACOAEpKAIIUX OPraHUYEeCKUX BEIIECTB,
perieHue AKCIIEPUMEHTAIIbHBIX 3a/1a4 o pacro3HaBaHUIO
HEOPraHMYECKUX M OPraHWYEeCKUX BEIIECTB) C COOJIIOJIEHHEM MpaBHII
O0e3omacHOro  oOpamieHusi C  BEMECTBAMH W JIADOPATOPHBIM
ob0opyaoBanueM; (HOpMyIHpPOBATH LIENTU UCCIICIOBAHUS;, MPEACTABIATH B
pa3iauuHOi (opMe pe3ydbTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH MU

OLICHUBAThb UX NOCTOBCPHOCTDH

14

ChopMHUpOBaHHOCTh YMEHHSI OCYHIECTBIISTH LIEJI€HANPABICHHBIN MOMCK
XMUMUYECKOW MH(POpMAIMU B pa3IMYHBIX UICTOYHHMKAX (Hay4Has U y4eOHO-
Hay4Has JTUTeparypa, CpeAcTBa MaccoBoi nHpopMaIyu, cetb UHTEpHET U
JpyTue), KPUTUYECKH aHaJIM3UpOBaTh XHMMHUYECKYI0 HH(OpMaIuio,
nepepabaTbiBaTh €€ M MCHOJIb30BaThb B COOTBETCTBHM C ITOCTaBJICHHOM

y4eOHOM 3amaueit

15

ChopMHUpOBaHHOCT, yMEHHsI IMPOTHO3UPOBATh, AHAIM3UPOBATH |
OIICHMBAaTh HMH(OPMAIIMIO C TIO3WIMKA HSKOJOTHYECKOHW OE30MacHOCTH
MOCJICZICTBUI OBITOBOM M TPOU3BOJICTBEHHOM JCSTEILHOCTH YEJIOBEKa,
CBSI3aHHOW C TiepepabOTKON BemecTB; CHOPMUPOBAHHOCTh YMEHUI
OCO3HaBaTh  OINACHOCTh  BO3JICUCTBUS  HA  JKUBBIE  OPraHU3MBbI
ONPENENEHHBIX BEIIECTB, MNOHUMAs CMBIC]I TOKAa3aTessd NpeaebHON
JIOTTYCTUMOM ~ KOHIIGHTpAIlMM, ¥ TIOSICHATh Ha TNpHUMepax CrIocoObI
YMEHBILICHHS U MPEAOTBPALLICHUS UX BPEAHOTO BO3JICHCTBHS HA OPraHU3M

YCJIOBCKaA




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D
O XUMHNH

Kon

ITpoBepsieMblii 3JIeMEHT COACPKAHUS

TeopeTnyeckre OCHOBBI XUMUU

1.1

Crtpoenue BemectBa. CoBpeMeHHasi MOJENlb CTpPOCHHsI aToMma. Pacmpenenenue
JJIEKTPOHOB 10 DJHEPreTHYecKUM ypoBHAM. Kiaccupukanus XUMHUECKHX
aneMeHTOB. OCOOEHHOCTH CTPOCHUS SHEPreTUIECKUX YPOBHEH aToMOB (s-, p-, d-
anmeMeHTOB). OCHOBHOE W BO30YXIEHHOE COCTOSHHS aTOMOB. ODIEKTPOHHAs

KoH(uUryparus aroma. BaJleHTHBIC AIEKTPOHBI

1.2

[lepuonnueckas cucremMa xumudeckux dnemeHtoB JI.M. Menneneesa.
Ousnyeckuit cmbica [lepuoanmdeckoro 3akona .M. MenneneeBa. [Ipuunnsl u
3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB JJIEMEHTOB M HX COCIUHEHUH I10
nepuojiaM M rpynnaM. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOMCTB MPOCTBIX

BCIICCTB, BOOOPOIHBIX COGI[I/IHCHI/If/'I, BBICHIMX OKCHUIAOB U THAPOKCHUIOB

1.3

BanenTHOCTb. DNEKTpOOTpUIATENLHOCTh. CTENEHb OKUCICHUS

1.4

Bunbel xumudeckol cB3M (KOBaJleHTHAsI, HOHHAsI, METallInyeckasi, BOJOPOIHAs)
Y MEXaHU3MBI €€ o0pa3oBaHus. MeXMOJIEKYIsIpHBIC B3auMoAeiicTBIsA. BemecTBa
MOJIEKYJIIPHOTO W HEMOJIEKYJIIPHOTO CTPOEHHs. THUNbl KPUCTALUIMYECKUX

peH_IéTOK. 3aBHCHUMOCTH CBOMCTBA BCIIECTB OT THUIIA KpHCTﬂJ'IJ'IH‘ICCKOfI pCI_HéTKI/I

1.5

XuMudeckas peakuus. Knaccudukanms XUMHUYECKUX peakuuii B

HeOpFaHquCKOﬁ n OpFaHquCKOﬁ XHMUH. 3aKOH COXPAaHCHUSA MACChI BCIICCTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT Pa3JIM4YHbIX (PAKTOPOB

1.7

TenoBsie 3¢ (HeKThl XUMUYECKUX peakiuil. TepMoXUMHUeCKUe ypaBHEHUS

1.8

O6paTI/IMLIe pCaKIuu. XHUMHYECKOE PaBHOBCCHC. CDaKTOPBI, BIIUAOIINEC Ha

COCTOsIHME XUMH4YecKoro pasHosecus. [Ipuanun Jle llarense

1.9

Dnextponutuyeckas auccoruanus. CunbHble U cinabbie dnekTponuthl. Cpena
BOJHBIX PAacTBOPOB BEIECTB: KHCIas, HEWTpaibpHas, mienoyHas. CTeneHb

Jucconyanum. Peakipy HOHHOTO oOmeHa

1.10

I'unponus coneit. Monnoe mpoussenenue BoAbl. Bogoponnsiii mokazatens (pH)

pactBopa

1.11

CriocoObl BBIpaKEHHS KOHIICHTPALIUU PACTBOPOB: MACCOBast J0JIsl pACTBOPEHHOTO
BEIlECTBA, MOJISIpHAas KOHLEHTpauus. HacellleHHble M HEHACBILICHHBIE

pacTBOpPHI, pacTBOPUMOCTh. Kpucramioruaparst

1.12

OKHCIUTENEHO-BOCCTAHOBUTENIbHBIE peakiuu. [loBeeHue BemecTB B Cpenax C




paszHbIM 3HaYeHHeM pH. MeTopl 2JIeKTpOHHOTO OanaHca

1.13

ONEeKTPOIN3 pacTBOPOB U PACILUIABOB COJIEH

OCHOBEI HeopFaHquCKOﬁ XUMHNHU

2.1

Knaccudukanus Heopranmueckux coequHeHnit. HomeHknarypa HeopraHMmueckux

BCIICCTB

2.2

XWMHYECKHUE CBOMCTBA BAKHEHIIMX METAJUIOB (HATPUM, KalWi, KaJbIUH,
MarHuii, aJfOMHHUN, IHHK, XPOM, JKE€JIe30, MelIb) M WX coeauHeHuid. OOmme

CII0COOBI MMOJIYYCHH S MCTAJIJIOB

23

XWMHYECKHE CBOWCTBA BAXHEHIIMX HEMETAUIOB (TAJOT€HOB, CEphI, a30Ta,
dbochopa, yrmepoga M KpeMHHUS) H = UX  COCAMHECHUN  (OKCHIIOB,

KHCJIOPOJICOACPIKAITUX KUCIIOT, BOAOPOIHBIX COCTUHEHUN )

24

I'enetmueckas CBA3b HEOPTraHNYCCKUX BCHICCTB, MPUHAAJICIKAIINX K Pa3JIMYHbIM

KiaccaM

2.5

###Par### nentudukanus Heoprannueckux coenHeHni. KauectBeHHbie

PCaKk Ha HCOPTraHNYCCKUC BCUICCTBA U HOHBI

OCHOBBI OPraHUYECKON XUMUU

3.1

OCHOBHbBIE TIOJIOKEHMSI TEOPUM XUMHUYECKOIO CTPOCHMSI OPraHMYECKHUX
coequHeHnii A.M. BytiepoBa. YTiepoaHblil CKeJlIeT OpraHUYeCKON MOJIEKYJIbI.
KpaTHOCTh XMMHYECKOH CBS3H. S- M P-CBA3H. sp3-, sp2-, Sp-TUOpHIU3ALUH
opOuTaneil aToMOB yriieposia. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XUMHUUYECKOTO

cTtpoeHus Mosuekyi. ['omonoru. I'omonornyeckuii psag. Mzomepus u uzoMepsl

3.2

Ilonatne o  ¢yHkuMoHampHOM  rpynme.  OpHeHTaluoHHbIE 3P (EKThI

3aMECTUTEIIEN

33

[IpencraBnenne o kiaccu(UKalMU OpraHMYECKUX BemecTB. HomeHkmaTypa
OpPraHUYeCKUX COEAMHEHMH (CucTeMaTHyeckas) W TpUBUAJIbHBIE Ha3BaHUSA

BAKHENIIUX MPEACTABUTEINICH KJIACCOB OPraHUYECKUX BEUIECTB

34

CBO6OI[H0paI[I/IKaJ'IBHBII71 U HOHHBIH MEXaHU3MBI pCaknuu. Ilonsatue o

Hykieoduie u snexkrpoduie. [Ipapmio Mapkosuukosa. [IpaBuiio 3aiiiieBa

3.5

Ankanbl. XMMHUYECKUE CBOWCTBA AJIKAHOB: rajJOT€HUPOBAHUE, JETHIPUPOBAHUE,
TEPMHUUYECKOE Pa3NIOKEeHUE, KPEKUHT, u3oMepu3anus, ropenue. llomyuenue
ankaHoB. [lukmoankanel. Cnenuduka CBOWCTB IHMKJIOATKAHOB C MajbIM

PasMEpoOM LUKIIA. Peakmun MNPpUCOCAUHCHHUA U paIUKAJIBHOT'O 3aMCIICHUA

3.6

AnkeHpl. XMMUYECKUE CBOWCTBA: PEAKIMH MPUCOCAWMHEHUS (TajJoreHHpOBaHUE,
TUIPUPOBAHUE, TUAPOTaJOT€HUPOBAHUE, TUApPATALs), TOPEHUsS, OKUCIEHUS U
nonumepuzanuu. [IpoMbinieHHble W 1a00paTOpHBIE CHOCOOBI TOTYYEHUS

AJIKCHOB




3.7

AJikagueHbl. XHMMHUYECKHE CBOWMCTBA aJKaJUEHOB: PEAKIMH IPUCOCTUHECHUS
(rugpupoBaHMe, TaJOT€HUPOBAHUE), TOpPEHMsT U moiaumepusauuu. [lomydeHue

AJIKaIUCHOB

3.8

Anxunpl. XMMHUYECKHE CBOMCTBA: peaKIMU MPUCOEIUHEHUS (TFaJlorT€HHPOBAHUE,
THJIPUPOBAaHUE, THIpATAlUs, T'HMIPOrajJoreHHpOBaHHE) Kak CHoco0 MOTy4YeHHUs
IIOJINMEPOB M JPYTUX IOJE3HBIX NPOLYKTOB. Peaknuum 3amemenus. l'openue
aleTUIeHa KaK HCTOYHUK BBICOKOTEMIIEPATyPHOIO IUNIAMEHU Ui CBAPKU U PE3KH

MCTaJJIOB. HpI/IMeHCHI/Ie aliCTUJICHA

3.9

Apenbl. XuUMHYECKHME CBOWCTBa O€H30Jla: peakuuu dSIEKTPOPUIHLHOTO
3aMeIleHus, MPUCOEeIUHEHUs (TUAPUPOBAHME, TalloreHupoBaHue). Peaxius
ropenns. OCOOEHHOCTH XMMHYECKHUX CBOKMCTB Tosyosa. llomydenme Oenzoa.
OCOOCHHOCTH XUMHYECKHUX CBOMCTB cTHpojna. [lomumepuszamust cTHpoa.

Crioco0b1 IMOJIYYCHUS U IPUMCHCHHUEC aPpOMATUUCCKUX YITICBOOAOPOA0B

3.10

Cnuptel. [lpenenbHble  OJHOATOMHBIE CHUPTBHL. XHUMHUYECKHE CBOMCTBa:
B3aMMOJICHCTBME C  HaTpUeM KakK CIOCOO0  YCTaHOBJECHUS  HAJIWYHA
TMJIPOKCOTPYNINbI, C  TaJOr€HOBOAOPOJAMH  KaK  CIOCOO  IMOJIydeHHs
pacTBOPUTEIICH, BHYTPU- U MEKMOJIEKYJIApHas Jeruaparanus. Peakuys ropeHus.
[lonmyuenune »sTaHONA: peakuus OpPOKEHUs TJIIOKO3bl, TUApaTalus STHICHA.
OTUIEHIVIMKOIb U TJIUUEPUH KaK MPEJICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®enon. Xumudeckue cBOMCTBa (eHona (peakiud C HaTpUEM, THIPOKCHIOM

Hatpus, Opomom). [lonyuenue penona

3.12

Anpneruapl. XMMHYECKHE CBOMCTBA TPEACIbHBIX abJCTHIIOB: TUIAPUPOBAHHKE;
KaueCTBEHHBIC PEaKIMU Ha KapOOHWIBHYIO TpymHmy (peakius «cepeOpsHOro
3epkanay, B3aumoeiicteue ¢ ruapokcuaom menu (II). Ilomyuenue mpenenbHBIX
QIBJICTU/IOB. OKHUCIIEHHE CIIMPTOB, THIpATallWs ameTwieHa. AIICTOH Kak

npeaACTaBUTCIIb KETOHOB. OcobeHHOCTH pCaKknun OKUCIICHUS allCTOHA

3.13

KapOoHoBble KHCIIOTBI. XMMHYECKHE CBOWCTBA HPEIENIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCHAOT. OCOOEHHOCTH XUMUYECKUX CBOMCTB MypPaBbUHOM KUCIIOTHI.
[lonyyeHnne mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT: OKHCICHHE
aJIKaHOB, AJIKCHOB, NIEPBUYHBIX CIHUPTOB, ANBACTUAOB. Bpicuive npenenbHble U

HCMIPCACIILHBIC Kap6OHOBBIe KHCJIOTHI

3.14

Cnoxsble »puppl u kupbl. CrocoObl MNOIYYEHHUS CIOXKHBIX 3(PUPOB.
Obpatumocth peaknuu stepuduxanuu. IlpuMeHeHne CclOXHBIX 3(PUPOB B
MUIIEBOM M map(pOMEpHON HPOMBIIIIEHHOCTU. JKHpBI Kak CIOXHBIE 3(PHUPHI
IJIMLEPUHA U BBICIIUX KapOOHOBBIX KUCJIOT. XMMHUYECKHE CBOMCTBA >KHPOB:
THJIPUPOBAaHUE, OKUCIEHUe. [HIponu3, WiIM OMBUICHHE, >KUPOB Kak CIOCO0

IIPOMBIIIJICHHOI'O ITOJIYUCHUA coJiell BBICIINX Kap6OHOBBIX KUCJIOT. MBIJIA Kak




COJIM BBICHIHNX Kap60HOBI>IX KHUCJIOT

3.15

XUMUYECKHUE CBOWCTBA TJIIOKO3bl: pEAaKUMM C YYacTHEM CIUPTOBBIX U
aNbJIETHIHON TPYII U MOJOYHOKHCTIOE OpoxeHue. [IpumeHeHHe TIIOKO3bI, €€
3HaYEHHUE B KU3HENEATEIIbHOCTH opraHu3Ma. /ucaxapuapl: caxaposa, ManbTo3a.
BoccranaBnuBarome M HEBOCCTaHABIMBAIOIIME aucaxapuabl. ['maponus
nucaxapunioB. llommcaxapunbl: kpaxman, MIMKOreH. CTpoeHHuEe MakpOMOJIEKYJ
Kpaxmaja, IJIMKOT€Ha W ILe/UItosio3bl. PU3NYecKue CBOMCTBA Kpaxmana u
LEJUII0JIO3bl. XUMHUYECKHE CBOMCTBA Kpaxmaia: TUAPOJu3, KadyeCTBEHHAs
peakuusi ¢ MOAOM. XHMMHUYECKHE CBOMCTBA LIEJUIIOJIO3bI: TMJIPOJIU3, MOJyUYEHUE
3¢upoB nemwmono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

aIeTaTHBIN MIETK)

3.16

AMHHBI. AMHHBI KaK OPraHUYEeCKHUE OCHOBAHUS: PEAKIUU C BOJIOH, KUCIOTaMH,
peakuuss TOpeHMs. AHWIUMH Kak NPEeACTaBUTENIb apOMATHYECKUX aMHUHOB.
XVWMUYECKUE CBOWCTBA AHWIMHA: B3aWMOJICHCTBHE C KHCIOTaMH, OpPOMHOM
BOJOM, oOkucieHue. IlonydyeHne aMHMHOB aNKWIMPOBAaHMEM aMMHaka M|

BOCCTAaHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJIEBOAOPOI0B

3.17

AMUHOKUCIOTHI U Oenku. AMHMHOKHCIOTHI Kak aM(oTepHbIE OpraHUYecKHe
coeauHeHus. OCHOBHBIE AMHMHOKHCIOTHI, OOpasyromue Oesnku. XHUMHUYecKHue
CBOICTBa OEJKOB: TMAPOJIN3, JAEHATYpallls, KaUyeCTBEHHbIE (LIBETHBIE) PEAKIUU

Ha OelKu

3.18

CTtpoeHre M CTPYKTypa HOJHMMEPOB. 3aBUCHUMOCTh CBOWCTB IOJIUMEPOB OT
CTpoeHHUsT MouieKyJd. OCHOBHbBIE CIOCOOBI TOJYUYEHUS BBICOKOMOJEKYJISIPHBIX
COEIMHEHMI: peakIy MOJUMepU3alui U MOoJUKOoHAeHcanuu. Knaccudukanus

BOJIOKOH

3.19

#HH#HPar#H# nenTuuKaus opraHMyeckix coeiMHeHni. Pemmenue

OKCIICPUMCHTAJIBHEBIX 3a/la4 Ha paCliO3HaBaHNEC OPraHN4CCKUX BCIICCTB

3.20

I'eneTnyeckas CBA3b MCIKAY KiIaCCaMU OPTraHUYCCKUX COE€IUHEHMI

XUMHUS U )KU3HD

4.1

Xumusi B TIOBCeAHEBHOM ku3HH. [IpaBuna Oe3zomacHoil pabOThI C €IKUMH,

TOpHOYHUMU U TOKCUYHBIMHA BCUICCTBAMU, CPECACTBAMU OBITOBOM XMMUU

4.2

XuMuS ¥ 310pOBbe. XUMHS B MEAUIIMHE. XUMHUSI U CEITBLCKOE X034iMCTBO. XUMUS B
NPOMBIIUIEHHOCTH. XHUMHUSI U DHEPreTHKa: MPUPOAHBIA U TOMYTHBIA HEPTIHON
rasbl, MX COCTaB U ucnonb3oBaHue. CocraB HedTu U e€ nepepaboTka (IPUPOIHbIE

WCTOYHUKHU yTIICBOJIOPOIOB)

4.3

XumMusg U 3KOJOrus. XUMHUYECKOE 3arpsA3HEHHE OKpPYKAlolIeW Cpenbl U €ro
nocnencteus. Oxpana runpocdepsl, MOYBbI, aTMocdepsl, GIopbl U GayHBl OT

XuUMH4ecKkoro 3arpsizHeHus. IlpoGirema oTX070B M MOOOYHBIX TPOIYKTOB.




AJ'IBTepHaTI/IBHI)Ie HUCTOYHHKU SHEPTHUU

OO0mue mpencTaBiICHUsT O MPOMBIIIICHHBIX CIOCO0aX TOMYyYEHUS XHUMHUYECKUX

BElIeCTB (Ha MpUMEpe MPOU3BOJCTBA aMMHaKa, CEPHOM KUCIOThI). UEpHas u

4.4 uBerHas  Merawryprus.  Crekiio M CWIMKAaTHas  MPOMBIIUIEHHOCTD.
[IpombinnienHas  opranuyeckas  xumus.  CpIpp€ A OpraHHUYEcKoid
IIPOMBIIIIEHHOCTH

5 #H##Par### Tunbl pacu€THBIX 3a/1a4
HiHPar#H##Pacu€Tsl Macchl BelecTBa Uil 00bEMa ra3oB 110 U3BECTHOMY

5.1 KOJINYECTBY BEIIECTBA, MACCE UM 00BEMY OJTHOTO U3 YYaCTBYIOIIUX B PEAKIIUU
BEIIECTB

52 HH#HPar##Pacu€rhl TerioBoro apdexra peakuuu

53 #HH#HPar#t#PacuéTel 00BEMHBIX OTHOLICHUN Ta30B MPU XUMHUECKUX PEAKLIUAX

54 HiHPar#H##PacuéTsl Maccsl (00bEMa, KOIMYECTBA BEIIECTBA) MPOJAYKTOB

. pEaKInu, eCIM OJTHO U3 BEIIECTB 1aHO B N30BITKE (MMEET MPUMECH )
55 ###Par###Pacuérel MaccoBoM MM 00BEMHOM JOJTM BBIXOJIA TIPOYKTA PEAKITUN
' OT TEOPETUYECKH BO3MOXKHOIO
#iHtPar#H#PacuéTsl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOAYKTa PEAKIIHH,

5.6 €CJIM OJIHO M3 BEIIECTB JJAHO B BUJE PAaCTBOpA C OMPEACIEHHON MacCCOBOM J10IeH
PacTBOPEHHOTO BELECTBA

57 #HH##Par##H#Pacd€Thl ¢ HCTIOJIB30BAHUEM MTOHATHI «MACCOBasl A0JISD), «MOJISIpHAs

' KOHILIEHTPALUs», «PaCTBOPUMOCTb)
#H#HPar#Ht#HaxoxieHre MOJIEKYIIPHOM (hOpMyYJTIbl OPraHUYECKOT0 BELIECTBA MO

5.8 €ro TJIOTHOCTH ¥ MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIALINX B €r0 COCTaB, WU IO

IIPOJYKTaM CrOPAHMs




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YHEHUKA

METOANYECKHUE MATEPUAJIbBI IS YAUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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