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MNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma Mo XMMUM Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs
pazpabotana Ha ocHoBe DenepambHOro 3akoHa OT 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoii denepanuny, TpeboBaHU K pe3ylbTaTaM OCBOCHUS
benepanbHOI 00pa3oBaTEIbHOMN IPOrpaMMBbl CpPEIHETO o01m1ero
obpazoBanus(POIl COO), npencraBieHHbIX B PefepaibHOM TOCYAapCTBEHHOM
obpazoBarenbHoM cranaapre COO, c¢ yuérom KoHuenuuu mnpenoaaBaHus
yueOHOTO mpeaMera «XHUMHUs» B 00pa3oBaTelIbHbIX OpraHuzanusx Poccuiickoi
denepanuy, peamu3yIOMMX OCHOBHBIE O00pa3oBaTelIbHbIE MPOTPAMMBI, H
OCHOBHBIX TnoNOkeHH «Crparerun pasBuTHs BocnuTaHus B Poccuiickoi
®eneparnuu Ha niepuoa 10 2025 roga» (Pacmopsokenue I[IpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

XvUMHUSI Ha YpOBHE YIIIYOJEHHOTO HW3Y4YEHHUS 3aHHMAeT Ba)KHOE MECTO B
CHUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBanusi ywammxcs 10-11 xmaccos.
W3ydyenune mpeameTa, peaquM3yeMoe B YCIOBUAX JIU(PEepeHInpOBAHHOTO,
npopuIBLHOTO O00y4YeHHs, MPU3BAHO OOCCIEYUTh 00IIe00pa30BaTEIbHYIO |
OOILIEKYIbTYPHYIO TOATOTOBKY BBIMYCKHUKOB IIKOJIBI, HEOOXOAMMYIO IS
aJanTanuy uX K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU B COLMYME, a TAKXKE IS
IpOJOJDKEHUsT OOy4eHHs] B OpPraHM3alusax NpodecCHOHAIBHOrO0 00pa3OBaHMs, B
KOTOPBIX XUMUS SIBISETCS OJJHOM U3 MPUOPUTETHBIX TUCIUIIINH.

B mnporpaMmMe no XuMHUM Ha3HaYeHUE MpeAMeTa «XUMHUS» MOJIydaeT
noJpoOHYI0  MHTEPIPETAalui0 B COOTBETCTBUM C  OCHOBOIOJATalOIIUMHU
nonoxeausimMu  ®I'OC COO o B3auMOOOYCTIOBJICHHOCTH IIEJNIEH, COAEpkKaHUS,
pe3ynbTaToB OOydeHHs M TpeOOBaHUM K YPOBHIO TMOJTOTOBKHU BBIMTYCKHUKOB.
CBHIIETETBCTBOM TOMY SBIISIFOTCS CIICAYIOIIME BBINOJHAEMBIE NPOIPAMMON IO
XUMUHU P YHKLIUU:

o uHPOPMAIIMOHHO-METOJMYECKAs], peaju3alus KOTOopoil olecmednBaeT
MOJIyYCHHE NPEACTaBICHUS O IeNAX, COAEpPNKaHUM, OOLIeH CTpaTeruu
oOy4eHHsl, BOCUTAHUS U Pa3BUTHUS 00YJAIONIUXCS CPEICTBAMH MIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIs;

e OpraHu3alMOHHO-IUIAHUPYIOIIas, KOTOpast peaycMaTpUBaEeT
ONpEJENICHNE: MPUHLMIIOB CTPYKTYpPUPOBAHUS W IMOCIIEI0BATEIBLHOCTH
M3Y4YeHHUs] y4eOHOro marepuaina, KOJUYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTEePHUCTUK; MOAXOI0B K (OPMHUPOBAHHUIO COJCPIKATEIHHON OCHOBBI
KOHTPOJISI U OLEHKH O0pa3oBaTENbHBIX JAOCTHKEHUN OO0y4aroluxcs B
paMKax WTOTOBOM arrecTal B (opMe EAMHOTO TOCYIapPCTBEHHOTO
HK3aMeHa MO XUMUHU.

[Tporpamma nsst yrioyOa€HHOTO U3y4EHHS] XUMUH:



e YCTaHAaBJIMBAaET WHBAPUAHTHOE MPEJAMETHOE COJEpKaHue, 00s3aTeIbHOE
JUIS U3Y4YeHUs] B paMKax OTACNbHbIX Npoduiiel, mnpeaycMaTpuBaet
pacupeneneHue M CTPYKTYPHUPOBAaHUE €ro 1o KiIaccaMm, OCHOBHBIM
coJiep KaTesIbHbIM JIMHUSIM/pa3ienam Kypca;

e JaéT MPUMEpPHOE paclpelesieHne y4yeOHOro BPEMEHH, PEKOMEHyeMOIo
JUIS U3YyUYEHUS OTAEIIbHBIX TEM;

e TIpemIaracT MPUMEPHYIO [OCJIEI0BAaTeNbHOCTh HU3YYEHUA Yy4eOHOrO
MaTepuaia ¢ y4€ToOM JIOTMKH MOCTPOCHMSI Kypca, BHYTPUIPEIMETHBIX U
MEXKITPEIMETHBIX CBSI3EH;

e JAET METOJMYECKYIO MHTEPHPETALHMIO LIeJIel U 3a]a4 U3y4eHUs MpeaMeTa
Ha yriayOJEéHHOM ypOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero oO0pa30BaHUs, COJAEPIKATEIBHOW XapaKTEPUCTUKHU
IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHMS OCHOBHOM 00pa3oBaTelbHOU
MpOrpaMMBbl CpEIIHETO ob1iero oOpa3zoBaHUs (TMYHOCTHBIX,
METaIpeJIMETHbIX, MPEIMETHBIX), @ TaKKe C Y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TT03HABATEIIbHBIX ~ JEHCTBUH  OOYyYaromIerocs IO  OCBOCHHIO
CoJIep KaHMs peaIMeTa.

[Io BceM Ha3BaHHBIM IMO3UIHUAM B MIporpamMMe MO XUMHUHU IPEAYyCMOTpPEHA
IPEEMCTBEHHOCTh C OOYYEeHHEM XUMHUU Ha YPOBHE OCHOBHOI'O OOIIEro
oOpazoBaHus. 3a TpefeNiaMd  yCTAHOBJIGHHOW MpOrpaMMoil 10  XUMHH
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COAEp)KaHUs y4eOHOro npeamera
«XuMHs» OCTa€TCsi BO3MOXKHOCTh BbIOOpa €ro BapUAaTUBHOW COCTABIISIONICH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HAINPABICHUEM KOHKPETHOTO
npoduis 00ydeHusl.

B coorBercTBUM € KOHUENTyajdbHbIMU mnoJoxeHussimu OI'OC COO o
Ha3HAYEHUU TPEeIMETOB 0a30BOro0 M yrayOJEHHOTO YpPOBHEH B cHCTEMeE
nuQdepeHINPOBAHHOTO O0YYEHHUs] Ha ypPOBHE CpenHero oOlmiero oOpa3oBaHUS
XUMHUSL Ha YpOBHE YINIyOJIEHHOTO M3Y4YE€HHMs HANpaBlI€H Ha peaJu3aluio
NPEEeMCTBEHHOCTH €  MOCJIEAYIONMM  OTallOM  MOJYYEHUS  XHUMHUYECKOTO
oOpa3oBaHMs B paMKaxX M3y4YEHHsS CHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX TUCHUILUIMH B By3axX U OpraHU3alMsIX CpeaHero npodeccuoHaIbHOro
oOpa3zoBanus. B 3Toi CBsA3M u3ydeHHe mpeaMmeTa «XHUMHS» OPHEHTHUPOBAHO
NPEUMYIIECTBEHHO HA  paclIUpeHue U  yriayOJeHWe TEOpeTUYECKOn U
IPaKTHYECKON MOArOTOBKM O0Oy4YaroIIUXCsl, BHIOPABIINX OMpeneaEHHbIN Tpoduib
00y4eHHUsI, B TOM YKCJIE C MEPCIEKTUBOMN MOCIEYIONIETO MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHU3alUsAX NpodecCHOHANbHOrO oopazoBanus. Hapsay ¢ atum,
B cBere TpedoBanuit PI'OC COO Kk mIaHUpPYEeMbIM pe3yjbTaTaM OCBOCHHUS
denepanbHOll 00pa3oBaTeNbHON NpOrpaMMbl CpeAHEro oOOIIero oOpa3oBaHUs
U3y4YeHHe IMpeaMeTra «XUMHUS» OpPHEHTHPOBAHO TAaKKE€ Ha pEIIeHHe 3aj1ad
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BOCITUTAHUS M COLMAILHOTO PAa3BUTHUSA OOydaromuxcs, Ha (popMHUpOBaHUE y HUX
OOIIEUHTEIUICKTYaIbHBIX YMCHHH, YMCHHH pallMOHAIU3AIMK y4eOHOTO Tpylaa |
0000IIEHHBIX  CIOCOOOB  JACATENBHOCTH, HMEIOIUX  MEXKIUCIUILTMHAPHBIMN,
HaJAMPEIMETHBIN XapakTep.

CocTaBisionmuMu mpeaMeTa « XUMHUs») Ha YpPOBHE YIIIyOJIIEHHOTO W3Yy4YEHUs
SBIIIIOTCSL  YIUIyOJI€HHBIE Kypchl — «Opranudeckas xumusi» u  «OOmas u
HeopraHuveckas xumus». [Ipu onpeneneHnn moaxoa0B K 0TOOPY U CTPYKTYPHOM
OpraHW3allid COJCP)KAHUS STUX KYpPCOB B TPOrpaMMe MO XUMHUU 32 OCHOBY
npuaTel nojoxkenuss ®I'OC COO o paznuuusx 06a30BOro W yriayO0iaEHHOTO
YPOBHEU U3yUYEHUS NIPEIMETA.

OcHOBY cojepxkaHusi KypcoB «Opranumdeckas xumus» u «OOmas u
HEOpPTaHWYECKass XHWMHS» COCTaBISICT COBOKYITHOCTh TPEAMETHBIX 3HAHUU W
YMEHUH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3y4U€HHUs NpeIMera. IJTa CUCTeMa
3HAHUM MOJy4aeT ONpelNeiI€HHOE TEOPETHYECKOE OMNOJHEHHUE, MO3BOJSIONIEE
OCO3HAaHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOrMUECKOTO
matepuana. Tak, Ha yriyOn€HHOM ypOBHE H3y4YeHHs IMpeameTa olecredyeHa
BO3MOXHOCTh 3HAUUTEIHLHOTO YBEIWYEHUS O0BEMA 3HAHUA O XUMHUYCCKUX
DJIIEMEHTAaX M CBOMCTBaX WX COCIUWHEHWN HAa OCHOBE PACIIUPECHUS U YTIyOJIeHUs
NPEICTABICHUNA O CTPOCHHM BEIIECTBA, XMMHUYECKON CBSI3M M 3aKOHOMEPHOCTSIX
POTEKAHMS PEaKIMi, pacCCMaTPUBAEMBIX C TOUKHU 3PEHUSI XUMUYECKON KUHETUKH
U TepMOAMHAMHUKH. V3yueHue mnepuoamueckoro 3akoHa u llepmomndeckoii
CUCTEMBI ~ XHMHYECKHUX  JJICMCHTOB O0asupyercssi  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX TMPEACTABICHHUIX O CTPOCHUHM aToMa. XUMHUYECKasl CBS3b
00BSCHSETCS C TOYKH 3pEHUS YHEPTETUICCKUX M3MEHEHUH Tpu € 00pa30oBaHUU H
pa3pyllieHnH, a TaKkKe ¢ TOYKH 3PEHHs] MEXaHW3MOB €€ oOpaszoBanms. M3yueHue
TUTIOB ~ PEAaKIU{  JOMOJHSAETCS  (OPMUPOBAHMEM  MpEACTaBICHUN 00
IEKTPOXUMHUIECKUX MPOIIECCaX M AIEKTPOIN3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kypce opranmdeckoil XUMUU TIPU PACCMOTPEHUH PEAKIIMOHHON CITOCOOHOCTH
COCAMHEHUN yaesieTcss 0cob0e BHUMaHUE BOMpocaM 00 3JIEKTPOHHBIX 3¢ deKTax,
0 B3aMMHOM BJIUSTHUU aTOMOB B MOJIEKYyJIaX U MEXaHU3MaX PEaKIIni.

Oco0oe 3HaueHWe HMEET TO, YTO Ha COJEpKaHHE KYpPCOB XUMHUU
yrayOJa€HHOTO YPOBHS U3YyUYEHHUS ISl KJIACCOB ONPENEIEHHOr0 Mpoduiis (IJ1aBHBIM
oOpazoM Ha UX CTPYKTypy M XapakTep JONOJHEHWHA K oOmmel cucreme
IIPEIMETHBIX 3HAHWH) OKAa3bIBAIOT BIMSHUE CMEKHBIE TpeaMeThl. Tak, Hampumep,
B COJICp)KaHHUM TpeIMeTa JJIsl KJIACCOB XUMHUKO-(U3UYECKOro Mpoduiis OO0JbIIoe
3HaUeHUEe OYyIyT MMETh AJEMEHThl yueOHOro marepuana mno oodmei xumuu. [lpu
U3YYEHUM TpeiMeTa B JaHHOM Ciy4yae akIeHT OyJeT clenaH Ha OOIIHOCTh
METOJIOB MO3HAHMS, OOIIHOCTh 3aKOHOB M TEOPU B XMMHUHU U B (PU3UKE: aTOMHO-
MOJIEKYJIsipHasi Teopusi (MOJEKyIsipHas Teopusi B (PU3MKE), 3aKOHBI COXPAHCHUS
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MacChl M DHEPTUM, 3aKOHBI TEPMOJMHAMUKH, DJIEKTPOJIM3a, MPEICTABICHUS O
CTPOEHUH BELIECTB U IPYTOE.

B TO xe BpeMs B cCOAEpKaHWU TMpeIMeTa Uil KIAaCCOB XHWMHMKO-
ouonoruyeckoro nmpoduiis OONbIIUNA yAENbHBIA Bec OyleT MMETh OpraHuyecKas
xumusi. B 3TOM chmydae TpelOCTaBIseTCS  BO3MOXKHOCTH st Oojee
00CTOSAITEIBHOTO  PACCMOTPEHMSI XMMHMYECKOW  OpraHu3alMM  KJIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOJAT, K NPUMEPY, TaKHe
CTPYKTYpHbIE KOMIIOHEHTBI, KaK JHUIUJIbI, OCJIKH, YIJIEBOAbL, HYKICUHOBBIC
KUCIIOTBI U apyrue. [Ipm 3TOM 3HaHUA O COCTaBE M CBOMCTBAX NPEICTaBUTEIIECH
OCHOBHBIX KJIACCOB OPTraHUYECKUX BEUIECTB CIIY>)KaT OCHOBOW Uil H3y4YCHHS
CYIIHOCTH Mpo1eccoB GOTOCUHTE3A, IbIXaHMUS], TUILEBAPEHUS.

B mnnane ¢opmupoBaHusS OCHOB HAyYHOTO MHPOBO33PEHUS, OCBOCHUS
0O0IIIeHayYHbIX METOJIOB NTO3HAHHUS U OMBITA MPAKTHUYECKOTO MPUMEHEHHS HAyYHbIX
3HAHUU H3ydeHHE MpeaMera «XUMUs» Ha YriayOJEHHOM YpPOBHE OCHOBAaHO Ha
MEXIIPEIMETHBIX CBA3AX C YYEOHBIMM TNpeaAMETaMHu, BXOISAIIUMU B COCTaB
npeaMETHBIX oOnacteld «EcTecTBeHHO-HAy4HBIE NpeaMeEThl», «MaTemMaTtuka u
uHpopmaTrka» U «Pycckuil s3bIK U TUTEpATypay.

[Ipn wm3ydenun ydeOHOro mnpeameTa «XUMUS» Ha YIIYOJIEHHOM YpOBHE
TaK)Ke, Kak Ha YPOBHE OCHOBHOI'O U CpelHero oluiero oopazoBanus (Ha 6a30BOM
YpOBHE), 3a/aueii EPBOCTEIICHHON 3HAYUMOCTH SIBIIAE€TCS (DOPMUPOBAHHUE OCHOB
HAyKM XUMHUU KaKk O0O0JIaCTU COBPEMEHHOIO €CTECTBO3HAHMS, NPAKTHUYECKOU
NEATEIIbHOCTH YEJIOBEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOU KyIbTypbl. Pemenue
TOW 3aJaud Ha YIUIYOJIEHHOM YPOBHE H3YYCHHS TWPEIMETa MPEearnoiaracTt
peanu3aluio TaKuXx 1enei, Kak:

e (QopmMupoBaHHe TpPEACTABICHUN: O MaTepUaIbHOM EIMHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJIBI, O MECTE XUMUHU B
CHUCTEME €CTEeCTBEHHBIX HayKk M €€ Beaylled poiu B OOeCHedYeHUU
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  PEIICHHMH  MpoOJemM
AKOJIOTUYECKOM, SHEPIeTUICCKON U IMHIIEBOW O€30MMacHOCTH, B Pa3BUTHHU
MEIHMIMHBI, CO3JJaHNH HOBBIX MAaT€PHUAIOB, HOBBIX UICTOYHUKOB YHEPTHUH, B
o0ecleyeHur palrMoOHAIBHOTO MPUPOJIONOIb30BaHus, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJIbTYpbl YEJIOBEKa, a TaKKE SKOJOTMYECKU
000CHOBaHHOTO OTHOIICHHSI K CBOEMY 3J0POBBIO U MIPUPOIHOM cpejie;

e OCBOCHHME CHUCTEMbl 3HAaHHMH, JIEKAINIMX B OCHOBE XUMHYECKOU
COCTABIJIAIONIEH €CTECTBEHHO-HAYYHOU KapTUHBI MUpa: (PyHIAMEHTAIbHBIX
MOHATUH, 3aKOHOB U TE€OPUM XHWMHUHU, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMM BEIIECTBA HA Pa3HBIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAAMOJIEKYJSIPHOM, O  TEPMOAWHAMHYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHUYECKUX PEAKIHM, O
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XUMHUYECKOM PaBHOBECHH, paCTBOpaxX M AUCIEPCHBIX CUCTEMaX, 00 00IuX
HaY4YHBIX MPUHIMIIAX XUMHYECKOTO MTPOU3BOICTBA;

dhopmMupoBaHUe y 00yJaronuxcs OCO3HAHHOTO MMOHUMAaHHSI
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XHMHUYECKUX 3HAHUM Il OOBSICHECHUS
KIIIOUEBBIX HMJICH M TPOOJIEM COBPEMEHHOW XWMHH, IS OOBSCHCHHS U
MPOTHO3UPOBAHUS SIBJICHUW, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOJY;
IPAaMOTHOTO PEIICHUS TPOOIeM, CBA3AHHBIX C XUMHECH, IPOTHO3UPOBAHUS,
aHaJIM3a ¥ OICHKM C ITO3UIIUHM PKOJOTrMUECKOM OS30IMacCHOCTH ITOCICICTBUI
OBITOBOM M TPOW3BOJICTBEHHON JEATECIHHOCTH 4YeJOBEKa, CBA3aHHOW C
XUMUYECKUM  TMPOU3BOJICTBOM, HCIIOJIL30BAaHUEM U  MepepaboTKOU
BCIILICCTB;

yriiyOJieHWe  TMPEACTaBICHUH O  HAaydHbIX  METoJaX  IO3HaHWA,
HEOOXOAUMBIX JISi TPUOOPETEHUS YMEHUM OPHEHTUPOBATHCS B MHUPE
BCIIECTB U OOBICHECHUS XHUMHUYECKUX SBJICHUM, HMMEIOIIMX MECTO B
MIPUPOJE, B MPAKTUUECKOMN JIEITEILHOCTH U TOBCEAHEBHO M KU3HU.

B nmnnane peanu3audu TMEpPBOOYEPEAHBIX BOCHUTATEIBHBIX W Pa3BUBAOIIMX
(YHKUMN 1EJOCTHOM CHUCTEMBI CpeJHEro oO0Iero oOpa3oBaHUS MPU H3YYECHHUU
npenMera «XuMUS» Ha  yrIyOJI€HHOM  YpOBHE 0COOYI0  aKTyallbHOCTh
IpUOOPETAIOT TaKWE LENH U 3a/1a4H, KaK:

BOCIIUTaHUE YOEXKJIEHHOCTH B TO3HABAEMOCTH SIBIICHUU MPHUPOIBI,
YBOXEHHUS K TMpOlLecCy TBOpPUYECTBA B OO0JacCTH TEOPETUYECKUX U
MIPUKJIAJIHBIX UCCIEAOBAaHUM B XUMHUHU, (POPMHUpPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU;

pa3BUTHE MOTHBAIlUM K OOYYCHHI0O M TIO3HAHWIO, CIOCOOHOCTEH K
CAMOKOHTPOJIKO U CAaMOBOCIHUTAHMIDO  HAa  OCHOBE  YCBOCHHS
00111eueTI0BEYECKUX 1IEHHOCTEH;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPYECKHUX
crocoOHOCcTeM oOyyaromuxcsi, (OpMHPOBAHME Y HHUX CO3HATEIBHOTO
OTHOUIEHUS K CamMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPA30BAHHUIO KakK
YCJIOBUIO YCTIENTHOM MpodhecCHOHAIBHON U OOIIECTBEHHOUW JeATeNbHOCTH,
OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0POBbIO M MOTPEOHOCTH B
310pOBOM 00pase KU3HH;

dbopMHpoBaHWE YMEHUI M HaBBIKOB PAa3yMHOTO MPHUPOIOIOIb30BAHUA,
Pa3BUTHE PKOJIOTUUYECKON KYJIbTYPbI, IPUOOPETEHHE OMbITa OOLIECTBEHHO-
MOJIE3HOM IKOJIOTUYECKOMN AESITEIBHOCTH.

OO6miee 4Kciio 4acoB, MPEAYCMOTPEHHBIX IJI1 U3YUYCHUS] XUMUU Ha YIIIyOJIE€HHOM
ypOBHE cpeliHero odiero odpa3zoBanusi, coctarisier 204 yacoB: B 10 kimacce —
102 gaca (3 yaca B Henenmto), B 11 kmacce — 102 yaca (3 yaca B Heeno).



COJEP KXAHME OBYYEHUA
10 KVIACC

OPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI OPraHMYeCKON XUMMH.

[IpeqMer W  3HaAYE€HHE OPTaHUYECKOM XMMHUHU, MPEICTABIECHUE O
MHOT000pa3uu OPraHuYECKUX COSTUHECHUM.

DNEKTPOHHOE CTPOEHHE aToMa Yrjepoja: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUS. BalleHTHbIE BO3MOXHOCTH aToma yrjiepoja. XHUMHYecKas CBs3b B
OpPraHUYeCKUX COETUHEHMSIX. THUIBl TUOPUAM3AIMU aTOMHBIX OpOuTaIei
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJEHTHOU CBsI3U (OOMEHHBIN U JJOHOPHO-
aKIenTopHbIN). THUIBI NEepeKphIBaHUS AaTOMHBIX oOpOuTalel, G- U T-CBSI3U.
OpunHapHasi, ABOMHas U TpoWHas cBa3b. CrocoOBl pa3phiBa CBsi3el B MOJIEKYJIax
opranuueckux BemiecTB. [loHsTe o cBOOOAHOM panukaie, Hykiaeopuiae u
anekTpoduIe.

Teopust cTpoeHus OpraHudyeckux coeauHeHui A.M. bytimepoBa wu
COBPEMEHHBIE MPEJICTABICHUSI O CTPYKTYPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOCHUS
OpraHuYecKux CcoeAuHeHUH. MOoJeKyasipHble U  CTPYKTYpHBbIE  (OPMYIIBIL.
CtpykrypHbie GOpPMYJBI  pa3IMYHBIX BHUJOB: pa3BEpPHYyTas, COKpalléHHas,
ckenetHass. M3omepus. Buuabl H30MepUHM: CTPYKTypHas, MNPOCTPAHCTBEHHAS.
DneKkTpoHHbIe d(PHEKTh B MOJIEKYJIaX OPTaHUYECKUX COCAMHEHUN (MHIYKTHUBHBIN
1 ME30MEPHBINA d(PHEKTHI).

[IpencraBnenne o kiaccupuKanuu oOpraHuueckux BemectB. [loHsTue o
dbyakunoHanpHOM rpymnme. ['omonorus. ["'omonoruyueckue psaapl. CucreMaruyeckast
HOoMeHKkiarypa oprannudeckux coeauHeHudt (IUPAC) u TpuBHaiibHBIE Ha3BaHUS
OT/EJIbHBIX IIPEACTABUTEIICH.

OcobeHHocTH W Kiaccu(pUKAIUS OpPraHUYECKUX peakiuil. OKUCIUTEIbHO-
BOCCTAHOBHTEJIbHBIC PEAKIIUU B OPTaHUYECKOU XUMHUH.

OKCIEpUMEHTAIIbHBIE METOJbl H3YyYEHHsI BEIIECTB M HUX MpPEeBpalllCHUM:
O3HAKOMJICHHME C O0pa3laMy OpraHMYeCKHX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, OMBITHl MO MPEBPAIICHUID OPraHMYECKUX BEIIECTB MPH HATPEBAHUU
(rutaBieHue, OOyIJIMBaHWE W TOPEHHE), KOHCTPYHPOBAHUE MOJIEIEH MOJICKYI
OpraHUYeCKuX BELIECTB.

YriaeBoaopoasl.

Anxanbl. ['oMmonmornueckuil psijy alikaHoB, o0mas Gpopmya, HOMEHKIATypa U
M30MepUs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHME MOJIEKYIN alKaHOB, Sp°-
ruOpuan3alys aToOMHBIX OpOuTaineil yriepoaa, o-cBsizb. Du3nueckue CBOMCTBA
AJIKAHOB.



XYUMHUYECKHE CBOMCTBA AaJKaHOB: PEAaKUUU 3aMEIICHHs, H30MepU3alui,
JNErUJIPUPOBAHMS, [IUKIU3aLKU, MUPOJIN3a, KpeKuHra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEaKINil paIuKaIbHOTO 3aMELICHHUS.

Haxoxaenue B npupoje. CriocoObl MoTy4eHus: 1 NpUMEHEHHE aJIKaHOB.

[Muknoankausl. O61Ias GpopMyina, HOMEHKIATypa U u3omepus. OcoOeHHOCTH
CTPOCHUSI M XUMHUYECKHUX CBOMCTB MajbiX (I[MKJIONPONAH, IHUKIOOyTaH) U
OOBIYHBIX (LMKIOMEHTaH, LUKIOTeKCaH) HUKIoankaHoB. CrnocoObl MOJydeHUus U
IPUMEHEHUE IIUKIIOAIKAHOB.

Ankensl. ["'oMoOrudYeckuii psii aJkeHOB, 00mast ¢popmysia, HOMEHKJIATYypa.
DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN  QIKEHOB, Sp°-
ruOpuan3anus aTOMHBIX opOuTaneil yriepona, o- u m-cBa3u. CTpyKTypHas u
reomeTpudeckas (LHUC-TpaHc-) wu3oMepusi. DuU3HMYECKHEe CBONCTBA AJIKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKIMU IMPUCOEAUHEHHUS, 3aMEIICHUS B O-IIOJIOKEHUE
IIpY JIBOMHOM CBS3M, MOJUMEpU3alMu U okucieHus. lIpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakIuu Ha JBOWHYIO CBA3b. CIOCOOBI MONMYYEHUsI U MPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccugukanus ankaaueHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyauposaruwvie). OCOOEHHOCTH JIEKTPOHHOTO CTPOSHHUS U XUMUYECKUX CBOWCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu  1,4-nmpucoenunenne. Ilomumepusanus
CONpsHKEHHBIX TMeHOB. CriocoObl MOMydYeHUs U IPUMEHEHUE aJTKaIueHOB.

Ankunbl. ['oMonoruueckuii psiji ankuHOB, 0011as ¢popmysia, HOMEHKIIATypa U
U30MepHsi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKHWHOB, Sp-
rudpuan3anus aTOMHbIX opOutanei yriaepona. dusnueckue CBOMCTBA AIKUHOB.
XWUMHYECKHE  CBOWMCTBA:  peakIuu  NPUCOCAWMHEHUS,  JIUMEpU3AlUd U
TpUMepHu3aluu, oKuciaeHus. KucioTHele CBOMCTBA aJKMHOB, UMEIOIIUX KOHIIEBYIO
TpOiHYIO cBs3b. KauecTBeHHBIE peakiny Ha TPOHHYIO CBA3b. CIIOCOOBI MOTYYEeHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaTtuueckue yrieBoJaopoAsl (apenbl). ['omonormueckuil psii apeHOB,
oOmast popMyna, HOMEHKIATypa U U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HHE MOJeKylbl OeH3ona. du3nueckue CBOWCTBA apeHOB. XUMHUYECKHE
CBOMCTBa OEH301a ¥ €r0 TOMOJIOTOB: PEAKIIMK 3aMeIIeHUsI B OEH30JbHOM KOJIbIIE U
YIIEBOJAOPOJIHOM paJMKaje, PEAKIUU IPUCOECIUHEHHS, OKHCIEHHE TOMOJIOIOB
oenzona. IlpeacraBineHue 00 OpPHEHTUPYIOIIEM JEHCTBUM 3aMECTUTENEH B
OCH30JIbHOM KOJIbIIE Ha MPUMEpPE aJIKWIbHBIX paJUKaioB, KapOOKCUIbHOM,
TMJIPOKCUIIBHOM, aMHMHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoda. [lomumepuzanus crupona. CrocoObl MONTyYeHUs U
NPUMEHEHUE apOMAaTUYECKUX YTIIEBOI0POIOB.

[Tpuponnsiii ra3. [lomytHeie HedTsaHbIe Ta3bpl. HedTh U €€ mpoucxoxaeHue.
KameHHBbIN yrojp U NpoayKThl ero nepepadotku. CrnocoOsbl nepepaboTku HEPTH:
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NEPEroHKa, KPEKUHT (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMUHT, MHUPOJIU3.
[IpoaykTel nepepaboTKu HEPTHU, UX MPUMEHEHNE B POMBIIIUICHHOCTH U B OBITY.

['eHeTnyeckas CBA3b MEKY pPa3IUYHBIMU KJIACCaMH YTIE€BOJOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOTeHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakuuu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYINY, HUTPOrPYINy, [UAHOTPYIIILY,
amMuHorpymnmy. JlelicTBue Ha TaJOT€HNPOU3BOJAHBIE BOJHOIO M CHUPTOBOIO
pactBopa mi€nouyu. B3aumopeiicTBHe OUrajioreHajlKaHOB C MAarHUEM WM IIMHKOM.
[TonsTue 0 METAIUIOOPTaHUYECKUX COCITUHEHUSAX. Hcnonp3oBanue
TJIOTEHIPOU3BOHBIX  YTJIEBOJOPOJOB B OBITY, TEXHHKE U TP CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl M3YyUYCHMs] BEIICCTB M UX TMpEeBpallCHUMN:
U3y4eHUE (PU3MYECKUX CBOWCTB YIII€BOJOPOJIOB (PACTBOPUMOCTD), KaU€CTBEHHBIX
peakiuii yrieBoJOPOJOB Pa3IUYHBIX KIJIACCOB (0OeciBeUMBaHWE OPOMHOW WU
WMOJHOM BOJIbI, pacTBOpa IEpMaHraHaTa Kajaus, B3aUMOJICHCTBHE alleTUJIEHA C
aMMUa4YHbIM pacTBopoM okcuna cepedpa(l)), kauecTBeHHOe OOHapyKEeHHE
yriepoja ¥ BOJOPOJA B OpPraHMYECKUX BELIECTBAaX, IMOJYYEHHE OHTUIEHA H
U3Y4YEHHE €ro CBOWCTB, O3HaKOMJEHHE c¢ KouiekiuusamMu «Hedts» n «Yromby, ¢
oOpa3naMM IUIaCTMAcC, KaydyykOB M PE3UHbI, MOJCIHPOBAHUE MOJEKYII
YIIEBOAOPO/IOB U TAIOTEHIIPOU3BOIHBIX YIIEBOA0POIOB.

Kucnopoaconep:xamue oprannieckue coeuHeHMs.

[IpenenvHble OaHOATOMHBIE CHUPTHL. CTpoeHHE MOJEKyd (Ha MpuMepe
MEeTaHoJla M 3TaHona). ['omonoruueckuil psn, obmas Qopmyna, u3zoMepus,
HOMEHKJIatypa #  kinaccupukanusa. Dusznueckue CBOMCTBa  MpeAesIbHBIX
OJIHOATOMHBIX CHUPTOB. BogopoaHbie CBSI3M MEXAY MOJIEKYJIaMH CIHUPTOB.
XHUMHUYECKHE CBOWCTBA: PpEAKUMHU 3aMEIIeHUs, JeTuapaTalyd, OKHUCIEHUS,
B3aUMOJICHCTBHE C  OPraHMYECKMMH UM  HEOPTraHUYECKUMU  KHUCJIOTaMH.
KauecTBeHHas peaknuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa 1 METAHOJIA
Ha opranu3Mm uyesnoBeka. CrocoObl MOMYYEHUS M MNPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie »¢upsl, HOMEHKIaTypa U u3oMmepus. OCOOEHHOCTH (PUBHUECKUX U
XUMUYECKUX CBOMCTB.

MHoOroaroMHble CHOUPTHI — ATUICHTJIUKOJNb W TriaulepuH. dusnyeckue u
XUMUYECKUE CBOMCTBA: PEAKLIUH 3aMEILICHUS, B3aUMOJIEUCTBUE C OPraHUYECKUMU
U HEOPraHMYECKUMHU KHUCIOTaMH, KAYeCTBEHHAasi peaklhsi Ha MHOTOAaTOMHbIE
cnupthl. [IpencraBienne o MexaHW3ME peakUuid HYKICOPUIHHOrO 3aMelIeHUs.
JHelictBue Ha opranu3M dYesnoBeka. CrnocoObl MOTy4eHUST W NPUMEHEHUE
MHOT'OATOMHBIX CITUPTOB.

@®enon. CTpoeHHE MOJIEKYJbl, B3aUMHOE BIUSHHUE TUIPOKCOTPYIIBI U
OeH3oJyibHOTO siapa. Pusmueckue cpoiicTBa (eHosa. OCOOEHHOCTH XMMHYECKUX

9



cBoiictB (penona. KauectBeHHble peakuuu Ha (eHos. TokcuyHOCTh ¢eHona.
Cnioco0sI monydeHus: U npuMenenue ¢penosna. enondopmanbaeruiHas cCMoJia.

KapOoHunbHbIE COETMHEHUS — abJICTU/IBl U KETOHBI. DJIECKTPOHHOE CTPOCHUE
KapOOHUJILHON Tpymmbl. ['oMosornyeckue psibl ajabJeru0B U KETOHOB, 00IIas
dbopmyna, u3oMepus W HOMEHKJaTypa. DU3MYECKHE CBOWCTBA albJCTHUIOB H
KETOHOB.  XMMHUYECKHE  CBOMCTBA  albJETMJOB M  KETOHOB:  pEaKIUu
npucoenuHeHus. OKUCICHUE alIbJACTUA0B, KAU€CTBEHHBIC PEaKIIMU Ha aJlbJETH/IbI.
Cnoco0Obl MOTy4YeHUs! ¥ TPUMEHEHUE albJACTUI0B U KETOHOB.

OIHOOCHOBHBIE TpeJeIbHbIE KAPOOHOBBIE KHCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. M30Mepust u HoMeHkIaTypa. Gusnueckue cBoiicTBa
OJTHOOCHOBHBIX TPENIENbHBIX KapOOHOBBIX KHUCIOT. BoJOpoaHBIC CBSI3UM MEXIY
MOJIEKyJIaMU KapOOHOBBIX KHCJIOT. XUMHUYECKHE CBONCTBA: KUCIOTHBIC CBOMCTRBA,
peakiusi ATepudUKaAIMU, PEAKIMU C Y4acTHEM YTJIEBOJOPOJHOrO pajuKaa.
Oco0EHHOCTH CBOWCTB MYypaBbUHOW KHUCHOTHL. [loHSTHE O MNPOU3BOJHBIX
KapOOHOBBIX KHCJIOT — CJOXHBIX d(pupax. MHorooOpasue KapOOHOBBIX KHCJOT.
OcoOCHHOCTH CBOWMCTB HETPECIbHBIX U apOMaTHYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCIIOT, TUIPOKCUKAPOOHOBBIX KUCIOT. [IpeacTaBurenu BhICIINUX
KapOOHOBBIX KHCJIOT: CTEapHHOBAas, NaJbMHUTHHOBAs, OJICMHOBAsS, JUHO/IEBAS,
JIUHONIeH06as KUCI0Thl. CIOCOOBI MOJIyYeHUs U MPUMEHEHNE KapOOHOBBIX KUCIOT.

Cnoxnsie 3¢upnl. ['omonorudyeckuit psin, obOmmas dopmyina, H30MEpUs U
HOMEHKNIaTypa. DU3MYecKue W XUMHUYECKHE CBOWCTBA: TUIAPOJINA3 B KHUCIOU M
LIEIIOYHOU CPELE.

Kupsl. Ctpoenue, GuznuecKkue U XMMHUYECKHUE CBOMCTBA KUPOB: THIPOJIU3 B
KUCIION U 1menounoi cpene. OcoOEHHOCTH CBOMCTB KHUPOB, COJIEPKAIIUX OCTATKH
HENPEJCIbHBIX KUPHBIX KUCIOT. JKUPBI B MPUPOJIE.

MpbI14 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JeHCTBHE.

OO0mas xapakrepucTuka yrieBoaoB. Knaccudukanus yrieBoaoB (MOHO-, TH-
U Tosrcaxapujibl). MoHOcaxapuabl: TJIOKO3a, (PpykTo3a, Tajakrosa, pudo3a,
ne30kcupubo3a. Ou3nuecKkre CBOMCTBA W HAXOXJIECHHE B mpupoje. PoTOCHHTES.
XUMHUYECKHUE CBOMCTBA IIIFOKO3bI: PEAKIMUA C YIACTUEM CIIUPTOBBIX U AJIbACTUIHON
IPYII, CIOUPTOBOE M MOJIOYHOKHCIOE OpokeHue. I[IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH Opranu3mMa. Jlucaxapuapl: caxaposa, MajabTo3a U
JaKkTo3a. BoccranaBiuBaroye U HEBOCCTAHABIMBAIOIIME Aucaxapuibl. [ uaponus
nucaxapuioB. Haxoxaenue B mpupojie U npuMeHenue. [lomucaxapuabl: Kpaxmad,
[NIMKOTEH U 1eiuiojio3a. CTpoeHne MAakKpOMOJEKYyJl Kpaxmana, TJIMKOTeHa H
LEJUTIONI03bl. DU3MYECKUE CBOMCTBA Kpaxmajda M LEJUIIOJIO3bl. XUMHUYECKHUE
CBOMCTBA KpaxMalia: THAPOJIA3, KAUECTBEHHAsl PEakius C MOJOM. XHUMHUYECKHUE
CBOMCTBA WEJUTIONO3bI: TUAPOJIN3, TOIyYeHue 3PupoB Leiu1oio3bl. [lonstue 00
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).
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DOKCIEepUMEHTAJIbHBIE METOJbl H3Y4YEHMsI BEIIECTB M HUX MpPEeBpalllCHUMN:
PacTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE ATAHOJIA C HATPUEM,
OKHCIIEHHE STUJIOBOTO CIHMPTA B aJIbJIETU]l HA PACKaJEHHOW MEIHOW MPOBOJIOKE,
OKHCJIGHHE JTUJIOBOTO CHUPTA JUXPOMATOM Kayiusl (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPUATIOB), KAYECTBEHHBIE PEAKIMH HA albJIeruibl (C TUAPOKCUIOM
muammuHcepeOpa(l) wu  rumpoxkcumom  meau(ll)), peakuuss raunepuHa €
ruapokcugom Menu(Il), xumuueckue CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTBHI,
B3aUMOJICHCTBUE PacTBOpa TIIIOKO3bI ¢ rujppokcuaoM meau(ll), B3aumoneiictBue
KpaxMmajia C MOJOM, PELIEHHE SKCIEPUMEHTAIbHBIX 3a7a4 1Mo TeMaMm «CrnupTsl U
(denoinby, «KapOooHOBbIE KUCTOTHI. CII0KHBIE YPUPBI».

A30Tco/lep:Kalue OpraHnyeckue coeInHeHnsl.

AMMHBI — OpraHUYEeCKHe MPOU3BOJIHbIE amMMHaka. Kiaccudukanus aMHUHOB:
anidarruueckue M apoMaTUYeCKHUe;, IEepPBUYHBIC, BTOPUYHBIE U TPETUYHBIE.
Crpoenne monekyn, obmas dhopmyna, U30Mepusi, HOMEHKIATypa U (Qu3ndecKue
cBoMcTBa. XMMHUYECKOE CBOMCTBA anu(paTUUYECKUX aMUHOB: OCHOBHBIC CBOMCTRBA,
ANKWIMPOBAHUE, B3aMMOJCUCTBUE NEPBUYHBIX AMUHOB C a30TUCTOM KHCIIOTOM.
Comnu anKuaaMMOHUS.

AHWIMH — TPEACTAaBUTENIb AMUHOB apomaTudyeckoro psana. CTpoeHwue
aHuIMHA. B3auMHOE BIIMSIHUE TPYIIIT aTOMOB B MoJieKyJie aHuinHa. OCOOEHHOCTH
XUMHUYECKUX CBOWCTB aHWinHA. KayecTBeHHbIE peakiMu Ha aHuiuH. CrocoObl
MOJIydeHUsS] W NOpuMeHeHue anudatuyeckux amuHOB. [lonydeHue aHunmHa U3
HUTpOOEH301a.

AmuHokucnoTel. HoMeHnknatypa u uzomepusi. OTaesbHbIe TPEACTABUTENN O~
AMUHOKHCJIOT: TJIMIUH, aJaHuH. ®dusnueckue CBOHCTBA aMHUHOKHUCIIOT.
XYUMHUYECKHEe CBOMCTBA AaMHHOKHCIOT Kak aM(OTEpHBIX  OpPraHUYeCKHX
COCMHEHUN, peaklus TMOJMKOHJEHCAIMK, OOpa3oBaHHWE TENTUIHON CBSI3H.
buonoruueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUPOJIA3 NENTU/IOB.

benku kak mpupoansie moaumephbl. llepBuuHas, BTOpUYHasT M TpeTUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OENKOB: THUIPOIU3, JACHATYpaIus,
KayeCTBEHHBIE PEaKIIUU Ha OEIIKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHs] BEIIECTB M WX MPEBPallCHUMN:
pacTBOpeHHEe OEIKOB B BOJE, JeHAaTypalusi OCJKOB IMPU HarpeBaHWUM, IIBETHHIC
peakuuu Ha O€NKH, peHIeHHWE OJKCIEPUMEHTAJbHBIX 3aJad [0 TeMaM
«A30TCo/epKalllUe  OpraHuyeckue  coeauHeHus’» U «Pacmo3HaBaHue
OPTraHUYECKUX COCTUHCHUIY.

BbicokoMoJieKyJISIpHBbIE COeIMHEHUS .

OCHOBHBIE TOHATHUS XMUMHUU BBICOKOMOJIEKYJSPHBIX COCIUHEHUN: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIUMEPU3AINHU, CPEAHSS MOJIEKYJISIpHAs
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Macca. OCHOBHBIE METOABl CHHTE€3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUN —
MOJIMMEPHU3ALIHS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie wmatepuansl. I[lmactmacchl (MOJUATUIICH, MOJIUIPOINUIIEH,
MOJIMBUHUWIIXJIOPU,  TOJMCTUPOJ, TMOJMMETHUIMETAKpWIaT, IOJUKapOOHATHI,
nonvd TUIeHTepedTanat). Y Tunusamus u nepepaboTka miacTuka.

D1acTOMEpHI: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE Kay4yyKH
(OyTagueHOBbBIN, XJIOPOMPEHOBBIN, U30MTPEHOBBIN) U CUIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHble (XJIOMOK, IEPCTh, WENK), UCKyCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAIPOH U JIABCaH).

[Tonumepsl CIIEMAIIBHOTO Ha3HA4YCHUs (Tedon, KeBJap,
AJIEKTPOTIPOBOIAIINE ITOJTUMEPHI, OMOpasiaraeMble MOJIUMEPHI).

OKCIepUMEHTAJIbHBIE METOJbl H3YyYEHHsI BEIIECTB M HUX MpEeBpalllCHUM:
O3HAKOMJIEHUE C o0Opa3llaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yyKOB, PpEIICHUE OSKCIEPUMEHTAIBHBIX 3a1ady 1o TeMme «Pacrno3HaBaHue
MJIaCTMACC U BOJIOKOH.

Pacuérunle 3amaun.

Haxoxxnenue MoJiekyasspHOH (OpPMYJIbI OPraHUYECKOTO0 COEIUHEHHS IO
MAacCOBBIM  JIOJIIM  DJIEMEHTOB, BXOJSIIUX B €ro COCTaB, HaXOXKJICHHE
MOJIEKYJISIPHOM  (POpMyJbl OpPraHMYECKOTO COEAMHEHUss Mo Macce (00BEMY)
IPOJIYKTOB CTOpaHHs, MO KOJUYECTBY BemlecTBa (Macce, 00bEMY) MPOAYKTOB
pEaKiMu W/UIM HMCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OPraHUYeCcKOro BEIECTBA HAa OCHOBE €ro XMMHYECKUX CBOMCTB HWJIM CIIOCOOOB
MOJIYYEHUS, ONPEACIICHUE JOJU BBIXOJA NPOJIYKTa PEAKIMU OT TEOPETUUYECKHU
BO3MO>KHOTO.

MexnpenmeTHbIe CBA3U.

Peanuzanus MeXIpeIMeTHBIX CBSI3EH NMPU U3YYEHUHM OPTraHUYeCKON XUMUM B
10 kmacce OCYIIECTBIISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX TIOHATUW, TaK M TOHATUH, MNPUHATHIX B OTIAEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOTO IHKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TOHITHUS: SIBJICHUE, HAYYHBIN (aKT, TUIIOTE3A,
TEeOpHsl, 3aKOH, aHaJu3, CHUHTE3, Kiaccudukausi, HaOIIO/IeHue, H3MEpEHue,
HKCTIEPUMEHT, MOJIEJIb, MOJICTTUPOBAHUE.

dusznka: wMarepus, aroM, OJJEKTPOH, IMPOTOH, HEWUTPOH, MOJIEKYa,
DPHEPTEeTUYCCKUN YpPOBEHBb, BEIIECTBO, TENO, OOBEM, arperaTHOe COCTOSIHHE
BellleCTBa, (U3WYECKUE BEJIMYUHBI, CIUHUIIBI H3MEPEHHs, CKOPOCTh, SHEPIus,
Macca.

buonorus: kierka, opraHu3M, J3KOcuUcTeMa, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA W TeTepOTpPO(DHBINH TUN TUTAHUSA, OpOKEHUE,
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doTocuHTE3, IBIXaHUE, OCNKH, YIJIEBOMABI, JKUPBI, HYKIEUHOBBIC KHCIOTHI,
(bepMeHTBHI.

['eorpadus: mone3Hsle HCKOMAEMbIe, TOILIUBO.

TexHOmOTHsA: THIIEBBIE TMPOIYKTHI, OCHOBHI PAIMOHAIBLHOTO THTAHUS,
MOIOIIIKE CPEJCTBA, MAaTEPHAIIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.
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[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMUWHN
HA YTJIVBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBHM € CHCTEMHO-AESATENBHOCTHBIM IOJAXOJAOM B CTPYKTYpE
JMYHOCTHBIX PE3YJIbTATOB OCBOEHUS IpeameTa «XHMHS» Ha YPOBHE CPEIHETO
oOmero o0pa3oBaHUsl BBIJIEJEHBl CIEAYIOIIME COCTABISIOIIME: OCO3HAHME
00y4aroIIMMHUCS POCCUICKON TIpakJaHCKOW WAEHTHUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSATEIBHOCTH U CAMOONPENEIEHUIO; HATUYHE MOTHBALUU K
00y4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMM B OOIIECTBE TMpaBWIAMM M HOPMAaMM T[OBEJCHUS; HaJlIW4He
IPABOCO3HAHMS, SKOJIOTMUECKOU KYJIBTYpPBhI; CIIOCOOHOCTh CTABUTh 1IEJIA U CTPOUTD
YKU3HCHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJabTaThl OCBOEHUA TMpeAaMeTa «XHUMHS»  OTpaxaroT
c(OpPMHUPOBAHHOCTh OIBITA I103HABATEIBHOW U TNPAKTUYECKON JEATEIBHOCTH
oOyuaronuxcs B Mpolecce peaan3anui 00pa3oBaTeIbHON ASSITENbHOCTH.

JIn4HOCTHBIE pe3yiabTaThl OCBOEHUSA TMpeamMeTa «XHUMHS»  OTpaxkaroT
c(OpMHPOBAHHOCTh OMNbITA IO3HABATEIbHON M MPAKTHUYECKOW JEeATEIbHOCTH
oOydJarommxcs B Ipoliecce peaau3alud 00pa3oBaTeNbHOU JIEATEIbHOCTH, B TOM
YHUCJIE B YACTU:

1) rpa’KaaHCKOro BOCIMTAHUS

OCO3HaHUS 00YYaIOIMMUCS CBOUX KOHCTUTYIL[MOHHBIX MpaB U 00s13aHHOCTEH,
yBa)KEHUS K 3aKOHY U TPaBOMOPSIKY;

NPEICTAaBICHNs O COLMAJIbHBIX HOPMax M IMPaBWIAX MEKINYHOCTHBIX
OTHOLIEHUI B KOJJIEKTHBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JIaHHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX M MO3HABATENbHBIX 33/a4, BBIIOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH IOHMMAaTh W IPUHUMATh MOTHUBBI, HAMEPEHHsS, JIOTUKY H
apryMEHTBI JPYTUX IPU aHAJINW3€ Pa3IUYHbIX BUJOB Y4€OHOU 1EATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUS

LHEHHOCTHOIO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJEIUI0
OTCUYECTBECHHON XMMUH;

yBaXEHUSI K MPOLECCY TBOpPUECTBA B OOJACTH TEOPHUM M MPAKTHYECKOTO
IPWIOKEHUS! XUMHUH, OCO3HAHMS TOrO, 4YTO JaHHbIE HAYKHM €CThb pPE3YJbTaT
JUINTEJIbHBIX ~ HAaOMIOJEHUM, KPOMOTIMBBIX  3KCIIEPUMEHTAJIbHBIX  IOHCKOB,
IIOCTOSIHHOT'O TPY/la YYEHBIX U IPAKTHKOB;
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MHTEpeCca U TMO3HABATEIbHBIX MOTHBOB B TMOJYYEHUHU U MOCIEAYIOLIEM
aHanu3e MHQOpPMaIUKM O TEPEOBLIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUW;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTHU OIIEHUBATh CUTYAIlUH, CBS3aHHBIE C XUMUUYECKUMHU SIBJICHUSIMU,
U MPUHUMATh OCO3HAHHBIEC PEIICHHS, OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TMOBEACHHE W TMOCTYNKUA CBOMX TOBApHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS TMOCJEACTBUMN
MOCTYIIKOB;

4) gopMupoBaHNsl KYJbTYPbI 310POBbS:

NOHUMaHUSl [EHHOCTEH 370poBOro u 0Oe3omacHoro oOpasza JKU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PU3UYECKOMY H
TICUXUYECKOMY 3/I0POBBIO;

coOoIeHUsT TIpaBWJI O€30MacHOro oOpalleHus ¢ BelecTBaMd B OBITY,
IIOBCETHEBHOM KU3HU, B TPYAOBOU EATEIBHOCTH;

MOHUMAaHUS TEHHOCTH TPAaBWI HWHIUBUIYAIBHOTO M  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUIX, YTPOXKAIOMINX 3J0POBbIO U KU3HU JIIOJICH;

OCO3HAHMSI TOCJEACTBUN M HEMPUITHS BPEIHBIX MPUBBIYEK (YMOTpeOaeHus
aJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) TpyaA0BOIO BOCIMTAHMS:

KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIbCKOM
JESATEeNIbHOCTHU, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW ©  JAPYrHX BHJAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B pEHICHWH NPAKTUUYECKUX 3ajad
COIIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOEI0 Kjacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY M3YyUYEHUIO Mpodeccuil pa3anyHOro pojaa, B TOM
YHCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUM 110 XUMUH;

YBaXEHHUS K TPYAY, JIOJSAM TpyJa U pe3ysibTaTaM TPYI0BOU JIEATEeIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BBIOOPY HWHAMBUIYaJbHONH TpacKTOPHUU
oOpa3zoBaHus, Oyaymiedl mpodeccuu U peanu3alid COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYE€TOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XMMHUU, HHTEPECOB U
noTpeOHOCTEH 00111eCTBA;

6) 3K0J10r14eCKOro BOCIMTAHHUS :

DKOJIOTHYECKHU IIEJI€CO00Pa3HOTO OTHOMIICHUS K TMPUPOJIE KaK HCTOYHHUKY
CYILIECTBOBAaHMS )KM3HU Ha 3€MIIE;

MOHUMAaHUS TJI0OATBHOTO XapaKTepa HKOJIOTHYECKUX TMPOOJIeM, BIUSHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOTHOMN U COIIUAILHON CPEIbl;
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OCO3HAHUS HEOOXOJIUMOCTH HCHOJb30BAHUS JIOCTUKEHUM XUMHUH JIJIst
pelIeHMsT BOMPOCOB PalMOHAIBHOTO MPUPOIOTIOIb30BAHUS;

AKTUBHOI'O HEOPUATUA JCHUCTBHM, NPHUHOCAIIUX BpPEJ OKPYXKAIOIIECH
MPUPOJIHON cpejie, YMEHUsSI TPOTHO3UPOBATH HEOIArONPUATHBIC YKOJIOTHYECKHUE
MOCJIEICTBUS MPEANPUHUMAEMBIX TEUCTBUHN U NMPEAOTBPAIIATh UX;

HaJIM4YUs Pa3BUTOTO HKOJOTMYECKOTO MBILIIICHHUS, SKOJIOTHUYECKOU KYJIbTYpPHI,
OIbITa NEATENBHOCTH DKOJIOTUYECKOMN HaIpaBJIECHHOCTH, YMEHUA
PYKOBOJICTBOBATbCSI UMU B IO3HABATEIbHOW, KOMMYHHKATUBHOM M COLIMAIBHOU
MPAKTUKE, CIOCOOHOCTM W yMEHHS AaKTUBHO TMPOTUBOCTOSTH HUJCOJIOTUH
xemooOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHOMN MPaKTUKU;

MOHUMAaHUS CIeNU(PUKM XUMHUM KaK HAyKH, OCO3HaHHS €€ pold B
GbopMUPOBAaHUU PAIIMOHAIHHOTO HAYYHOT'O MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
MPEeICTaBIeHUs 00 OKPYXKAIOIIEM MUpPE KaK O €IUHCTBE MPUPOJBI U YEIOBEKa, B
MO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUU NPOoOJEM COXpPaHEHUS
MPUPOJIHOTO PAaBHOBECHS,

yOeKIEHHOCTH B 0COOOM 3HAYMMOCTM XUMHUU Il  COBPEMEHHOU
UMBWIN3ALUK: B €€ T'yMaHUCTHYECKON HAINpaBICHHOCTH W BaXXHOM pOJIM B
CO3/laHUM HOBOW 0a3pl MaTepUaIbHON KYJIBTYpbl, B PEUICHUU TJI00ATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHS UYEJIOBEYECTBA — CBHIPbEBOM, IHEPreTUUYECKOM,
MUIIEBONA U 3KOJIOTUYECKOU 0€30MacHOCTH, B PA3BUTUU MEAMUIIMHBI, 00ECIICUCHU U
YCJIOBUHM YCHEITHOTO TPYJia U AKOJOTUUECKH KOM(POPTHOM KU3HU KAXKJOTO 4jieHa
o011ecTBa;

€CTECTBEHHO-HAYYHON T'PaMOTHOCTH: TOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOIb30BaTh
MoJiydyaeMble 3HAHUS IS aHAIU3a U OOBSICHEHUS! SIBJICHUN OKPYXKAIOIIEro Mupa u
MIPOUCXOIAIIUX B HEM U3MEHEHUN, YMEHUS JieJaTh 000CHOBaHHBIC 3aKIIIOUCHUS Ha
OCHOBE HayuyHbIX (DaKTOB M HMEIOIIUXCA JaHHBIX C 1EIbI0 TMOJy4YeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTU CaMOCTOSITEJIbHO HCIMOJb30BaTh XUMHUYECKUE 3HAHUS s
perieHus NpooieM B peailbHbIX KU3HEHHBIX CUTYaIUAX;

VMHTEpECa K MO3HAHUIO, UCCIIEN0BATENBCKOMN AEATEIIBHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3oBaHUIO W
CcaMOOOpa30BaHMIO, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUW MO XHUMUU B
COOTBETCTBHHM C KM3HCHHBIMHU MOTPEOHOCTIAMU;

WHTEpECca K 0COOCHHOCTSM TpyJAa B pa3auvHbIX chepax nmpodeccruoHaIbHOMI
JEATEIbHOCTH.
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METAIIPEIMETHBIE PE3YJIBTATBI

MeTanpenMeTHbIe pe3yiabTaThl OCBOCHUS MPOTPAMMBI TI0O XUMHH Ha YPOBHE
cpeaHero oo01ero 0opa3oBaHus BKIIOYAIOT:

3HAUUMbIE IS dbopMHUpOBaHUS  MHPOBO33PCHUS oOy4Jarommxcs
MEXTUCIMIUIMHAPHBIC (MEKIIPEAMETHBIC) OOIICHAYYHbBIC TOHSITHS, OTPaKAIOIIHEC
IICJIOCTHOCTh HAayYHOH KapTUHBI MHUpAa U CHEeNU(HUKYy METOJIOB ITO3HAHUS,
UCIIOJIb3YeMBIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIIECTBO, SHEPTHUS, SIBJICHHE,
npolecc, CUCTeMa, Hay4YHbId (PakT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, UCCIICAOBaHNE, HAOTIOICHUE, I3MEPEHUE, DKCIIEPUMEHT U JIPyTHE);

YHHUBEpCalIbHbIE yueOHBbIC NEHCTBUS (TIO3HABATENbHBIC, KOMMYHUKATHBHBIC,

PETYISTUBHBIE), oOecreynBaroIue (dopmMupoBaHue (GyHKIMOHAIBHOU
I'PaMOTHOCTH U COIIMAIbHONW KOMITIETEHIIMH 00YyYaIolUXCs;
CIIOCOOHOCTH oOyyarommxcs UCII0JIb30BaTh OCBOEHHbBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PECHUCCKHE 3HAHHUS U YHUBEPCAIbHBIC y4eOHBIC
JICVCTBUSA B MMO3HABATEILHON U COLIMAIBHOM MPAKTUKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAIOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATCIBHBIMH, KOMMYHHKATHBHBIMH W PETYJISTHBHBIMU
JICUCTBUSIMU.

Ilo3naBaTe/ibHble YHHMBEpPCAJIbHBIE YUeOHbIE JeiCTBUS

1) 6a30Bble JJOoruyecKkue aecTBUs:

caMOCTOsITeIbHO  (OPMYJIHMpPOBATH W aKTyaJu3UpoBaTh  MpobJieMy,
paccMarpuBaTh €€ BCECTOPOHHE;

OTPENEeNATh IENU JESITEIBbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUH UX
JIOCTUXKEHUS, COOTHOCHUTH PE3YJIbTAaThl IEATEIHOCTH C MTOCTABJICHHBIMU 1IETISIMU;

UCIIOJIb30BaTh TPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTIATh XAPAKTEPHbIC NMPU3HAKU TMOHATHA M YCTAHABIMBATh WX B3aMMOCBSA3b,
UCIIOJIb30BAaTh COOTBETCTBYIOIINUE MOHATUS [ OOBSICHEHUS OTACIbHBIX (PaKTOB U
SIBJICHU;

BHIOMpATh OCHOBAHUS U KPUTEPUU I KJIacCU(PUKAIMU BEIIECTB U
XUMUYECKUX PEaKIUi;

yCTaHABIWBATh MPUUYUHHO-CJIEJICTBEHHBIC CBS3M MEXKIY H3y4YaeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKHE pacCykIAeHUs (MHAYKTUBHBIC, JCAyKTHUBHbBIC, IO
aHAJIOTHH), BBIABJISATHL 3aKOHOMEPHOCTH U TPOTHUBOPEUMS B PaCCMATPUBAEMBIX
SABJICHUSX, (OPMYIUPOBATH BHIBOJIBI U 3aKJIFOUCHHUS;
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OPUMEHATH B MPOLIECCE MO3HAHUS WCIOJb3yEeMbIe B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIC) MOJIENH, TPEOOPA3OBHIBATH MOJICIbHBIC MPEACTABICHUS — XUMUYCCKUI
3HaK (CHMBOJI) D3JEMEHTa, XHUMU4ecKas ¢opMyina, YpaBHEHHE XHUMHUYECKON
peaKuu — TMPHU pEIIeHWH Y4YeOHBIX IMO3HABATEIBHBIX M TPAKTHUECKUX 3ajad,
NPUMEHATh Ha3BaHHbIE MOJIEJIbHBIEC TIPECTABICHUS JJI BBISBICHUS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbIe McCiIeA0BaTEIbLCKUE TeHCTBHS:

BJaJIeTh OCHOBAMH METOJIOB HAyYHOTO IO3HAHHWS BEIIECTB M XUMHYECKHX
peakiui;

(bopMyIMpOBaTh LIETU U 33]a4l UCCIIEI0OBAHNUS, UCIIOIb30BATh TOCTABICHHbBIE
U CaMOCTOSITEIbHO C(OPMYITHUPOBAaHHBIC BOMPOCH B KAauyeCTBE MHCTPYMEHTA
MO3HAHHUS W OCHOBBI U1 (POPMHUPOBAHMS THIOTE3bI 10 MPOBEPKE MPABUIBHOCTH
BBICKa3bIBAEMBbIX CY)KJICHUH;

BJAJ€Th HAaBBIKAMH CAMOCTOSITEIPHOTO IUJIAHUPOBAaHUS W TMPOBEACHUSA
YUYEHUYECKUX IKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOJIOM
IpolEecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (hopMynupoBaTh
0000111€HHsI U BBIBOJIbI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEI0BAHMS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O TIPOJICITAHHON paboTe;

OpuoOpeTaTb ONBIT YYEHUYECKOHM UCCIEeNOBAaTEIbCKOM W MPOEKTHOM
NESITEIbHOCTH, MPOSBIATh CHOCOOHOCTH M TOTOBHOCTh K CAMOCTOSATEIBHOMY
MOUCKY METOJIOB pEUICHHs] MPAKTUYECKUX 3a/ad, NPUMEHEHHUIO pPa3InIHBIX
METO/I0B MO3HAHUA.

3) pa6ota ¢ unpopmMaumeii:

OPUCHTHPOBATHCSI B PA3NMMUHBIX HCTOYHWKAX WHPopManuu (HaydHO-
HOMyJIApHAs JHUTepaTypa XHUMHUYECKOTO COJIEp)KaHus, CIpPaBOYHBIE MOCOOMS,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MHMOPMAIIMIO PA3TUYHBIX BHIOB U (OpM
IpeaCTaBICHNUS, KPUTHYECKU OLIEHUBATH eé JOCTOBEPHOCTH U
HETMPOTHUBOPEUYUBOCTH;

(GopMynupoBaTh 3aIPOCHl U MPUMEHATh PA3IUYHbIE METOMbI MPHU MOUCKE U
orOope wuH(pOpMaNMK, HEOOXOAMMOW [UIsl BBIMOJHEHHS Y4YeOHBIX 3ajad
oInpeAenéHHOro TUIa;

npuoOpeTaTh ONBIT HCMIOJIB30BAaHUS HHPOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U PA3JINYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEIPHO ~ BBIOMpaTh  ONTHUMAIbHYIO  (GOpMYy  IMpEACTaBICHUS
uH(popmMalu (CXeMbl, rpauKu, TUarpaMMbl, TaOJTUIBI, PUCYHKHU U IPYTHE);

UCTOJb30BaTh HAy4YHBIH $3bIK B KauyecTBE CpEACTBa IMpH pabore ¢
XUMUYECKON uHpOpMalMeil: NpUMEHSATh MeXnpeaMeTHble ((usmueckue u
MaTeMaTUYEeCKHEe) 3HAKU U CHMBOJIBI, (OpMYIIbl, a00peBUATYpHI, HOMEHKIIATYPY;
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HCII0JIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATITIAAHOCTH.

KoMMmyHuKaTUBHBIE YHUBepPcadbHbIe yueOHbIe JAelicTBUS:

3a71aBaTh BOIIPOCHI IO CYLIECTBY 00CYK/1aeMO TEMBI B X0JI¢ AUAJIOTa U/ WK
JUCKYCCHUH, BBICKA3bIBATh UJIEU, (HOPMYIUPOBATH CBOU MPEMJIOKEHUS
OTHOCHUTEJIBHO BBITOJHEHMS IPEIJIOKEHHON 3a1a4u;

BBICTYIIAaTh C MPE3CHTAIMCH pPe3yabTaTOB I03HABATEILHOW JESITEIHLHOCTH,
HOJTYYEHHBIX CAMOCTOSTEIBLHO WM COBMECTHO CO CBEPCTHUKAMH TPH BBITIOJTHCHUH
XHUMHYECKOTO JKCIIEPUMEHTA, MPAKTHYCCKON padOThl MO MCCICAOBAHUIO CBOMCTB
U3ydaeMbIX BEIIECTB, pean3allii yIeOHOTo MpoeKTa, H (POPMYJINPOBATH BHIBOIBI
0 pe3y/ibTaTaM MPOBEACHHBIX HMCCICAOBAHUN MyTEM COIIACOBAHHUS IMO3HMIUN B
X0J1¢ 0OCYXKJICHUS 1 00OMEHA MHCHHSMU.

PeryisiTuBHbIE YHUBePCAJbHbIE YUeOHbIe 1eliCTBUA:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh M OCYUIECTBISTh CBOIO MO3HABATEIbHYIO
NEeSATENbHOCTh, ONpenenss €€ Leaud M 3aJadyd, KOHTPOJIMpPOBaTh M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MpEJIaraéMblil  aNrOpuT™M JEUCTBUM TpH
BBIMOJIHEHUN Y4e€OHBIX M HCCIEJOBAaTEIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ dexTuBHbI crnoco0 HMX peuieHuss ¢ YYETOM TNOJYyYEHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYIIECTBIISITh CAMOKOHTPOJIb JIEATEIBPHOCTH HAa OCHOBE CcaMoOaHaW3a H
CaMOOIICHKH.

MNPEAMETHBIE PE3YJIbTATHI

[TpenmeTHBIC pe3yabTaThl OCBOCHHS MPOTPAMMBI IO XUMUHU HA yTIyOIEHHOM
YpOBHE Ha YPOBHE CpEIHETO OOIIero oO0pa3oBaHUs BKIIOUYAIOT CrenU(UUecKue
JUTSE YIeOHOTO TIpeMeTa « XUMHUS HayIHBIC 3HAHUS, YMEHHUS U CITOCOOBI ICHCTBUH
110 OCBOCHUIO, HHTEPIPETAIIMA W MPEOOPA30BAHHUIO 3HAHWUM, BHUJIBI JIEATCIHHOCTH
10 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHHWIO 3HAHUW B Pa3IMUHBIX YYCOHBIX
CUTYAITUsX, a TAKKE B PEATbHBIX )KH3HCHHBIX CUTYAIUSIX, CBSI3aHHBIX C XUMHEH. B
nporpaMme TI0 XWMHH TPEAMETHBIE Pe3yabTaThl TPEJACTABICHBI IO T0JaM
U3YYCHHUS.

10 KITACC
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[IpenmeTHbie pe3ynbTaTbl OCBOCHHUS Kypca «OpraHuyeckas XUMHS»
OTPAXKAKOT:

c(hOpMHUPOBAHHOCTh MPEACTABICHUI: O MECT€ W 3HAYEHWU OPTaHHMYECKOU
XUMUU B CHUCTEME €CTECTBEHHBIX HAayK M €€ pOJu B OOECIEUCHUH YCTOWYHMBOTO
Pa3BUTHS YEJIOBEYECTBA B PEIICHUU MPOOJIEM DKOJIOTHUECKON, SHEPTeTUYECKON U
MUIIEBON 0€30MaCHOCTH, B PAa3BUTHUH MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEpHAJIOB,
HOBBIX MCTOYHUKOB SHEpIuy, B obecrieueHUN paLMOHAIBHOTO
MPUPOJIONONIH30BaHMS, B (POPMHUPOBAHUU MHUPOBO33PEHUS U OOIIEH KYJIbTYphI
YeJloBeKa, a TakKKe OJKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOIHON CPEJIE;

BJIQJICHUE  CUCTEMOM  XMMMYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraroIIe NOHATUS — XUMHUYECKHUM JIEMEHT, aTOM, SIPO U 3JIEKTPOHHAS
obojouka aroma, S-, p-, d-aToMHBIe OpOWUTANM, OCHOBHOE W BO30OYXIEHHOE
COCTOSIHUSI aToma, TuUOpuau3alsi aTOMHBIX oOpOuTanel, UWOH, MOJEKYyIa,
BAJICHTHOCTb, 3JIEKTPOOTPHULIATEIIBHOCTh, CTENICHb OKUCJIEHUS, XUMHUYECKasi CBA3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBINA 00bEM, YIIIEpOAHBIN CKENeT, (yHKITMOHAIbHAS
Tpylma, pajgudkan, CTPYKTypHble Gopmynbl (pa3BEPHYTHIE, COKpaIEHHBIE,
CKEJIETHBIC), HM30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAas)), H30MEpPbl, TOMOJIOTUYECKUN psJ, TOMOJIOTH, YTJIEBOJIOPOIbI,
KHCJIOPOJI- U a30TCOAEPIKAIINE OPraHUYECKHE COEAMHEHHUS, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COCIUHEHUS; TEOPHUH, 3aKOHBI
(nepuoaunueckuii 3akon J[. . MeHnneneeBa, Teopus CTPOECHHSI OpPraHUYECKUX
BeuecTB A. M. bytiiepoBa, 3aKOH COXpaHEHUsI MacChl BELIECTB, 3AKOH COXPAHCHUS
U TPEBpAllCHUS DJHEPTUM TMPU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN SI3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKALIME B OCHOBE
MOHUMAaHUSI TPUUYMHHOCTU U CUCTEMHOCTH XUMHYECKUX SIBIICHUH; MPEICTABICHUS
0 MEXaHW3MaX XUMHUYECKUX pEaKUUh, TEPMOAMHAMUYECKUX W KHHETUYECKHUX
3aKOHOMEPHOCTSIX MX MPOTEKaHUS, O B3AUMHOM BIIMSIHUA aTOMOB U TPYHI aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIM U Me30MepHbIN 3¢ dexThl, opueHtanThl I u 11 pona);
(akTONOrM4YecKue CBEIECHHUSI O CBOWMCTBAaX, COCTaBe, MOJIyYEHHMH M O€30IacHOM
UCIIOJIb30BAaHUU BAXXHEUIIUX OPraHMYECKUX BEIIECTB B OBITY M MPAKTHUYECKOM
JEATEeIbHOCTU ~ 4YeNOBEeKa, OOIMX  HAyYHBIX  MOPUHIUMNAX  XUMHYECKOTO
MPOU3BOJICTBA (HA MTPUMEPE MPOU3BOJICTBA METAHOIA, TepepadboTku HePTH);

chOpMHUPOBAHHOCTh yYMEHHI: BBISBISTH XapaKTEPHBIE MPU3HAKH TOHSTHH,
YCTaHABIMBAaTh MX B3aMMOCBS3b, UCIOJb30BATH COOTBETCTBYIOIIUE IMOHITUSA MPU
OINMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHUM;

c(hOpMHUPOBAHHOCTh YMEHHUIA:
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UCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY ISl COCTABJICHUSI MOJIEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYI OPraHUYECKUX
BELIECTB;

COCTaBIIATh YPaBHEHUS! XUMHUYECKUX PEaKUUid U PacKpbIBaTh UX CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUHUM  TOCPEACTBOM  COCTABJICHUS
AJIEKTPOHHOTO OallaHca JTUX peaklMil, peakuuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUSI X MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUMH;

W3rOTABJIMBATh MOJIES MOJIEKYJl OPraHUYECKUX BEIIECTB JJIs WIUTFOCTPALIMU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHMUS;

c(OPMHUPOBAHHOCTh YMEHUM: YCTaHABIMBATh MPUHAMJIEKHOCTh HU3yYEHHBIX
OpraHUYECKUX BEIIECTB MO MX COCTaBy M CTPOCHUIO K OINpeAeiEHHOMY
KJacCy/Tpynne COECIUHEHUM, JaBaTh UM Ha3BaHUS [0 CHUCTEMAaTHYECKOMU
HoMmeHknarype (IUPAC) v npuBOIWUTH TPUBHAIbHBIE HA3BAHUS NI OTACIIBHBIX
NpeACTaBUTENIC OPraHMYECKUX BEUIECTB (ITUJIEH, alleTUJIEH, TOTYOJ, TIIUUEPHH,
STUWICHIJIMKOIb, (GeHos, (opManbAerul, aueTaibAerul, alueToOH, MypaBbHHAas
KHCJIOTA, YKCYCHasl KUCIOTa, CTEAPUHOBAsA, OJICMHOBAs, MAaJbMUTHHOBASI KUCJIOTHI,
[JIMLMH, aJaHuH, MaJlbT03a, (PYKTO3a, aHWIMH, JUBUHUJI, U3OIPEH, XJIOPOMPEH,
CTUPOJI U IPYTHUE);

COPMHPOBAHHOCTb YMEHHUS ONPEIEIATh BHUJ XUMUYECKON CBA3M B
OpPraHUYeCKUX COEAUHEHUSX (KOBAaJICHTHAasT W HOHHAas CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

cOpPMHUPOBAHHOCTH YMEHHUSI MPUMEHATH TMOJOXKEHUS TEOPUH CTPOEHUS
oprannuyeckux BemniectB A. M. BytiepoBa j1s1 00bsICHEHHUSI 3aBUCUMOCTU CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS;

c(OPMUPOBAHHOCTh ~ yYMEHHUH  XapakTepu3oBaTh  COCTaB, CTPOECHHUE,
bu3uYecKre M XUMHYECKHE CBOMCTBA TUIHMYHBIX NPEACTaBUTENEH pPa3IMYHBIX
KJIACCOB OPTaHMYECKUX BEIECTB: AJTKAHOB, IIMKJIOAIKAHOB, aJJKEHOB, aJIKaJUECHOB,
QJIKUHOB, ApOMATUYECKUX YIJIEBOJOPOJOB, CIUPTOB, albJACTUI0OB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MPOCTHIX M CIOXKHBIX 3(UPOB, )KUPOB, HUTPOCOSAUHEHUIN U
aMUHOB, aMHHOKHUCJIOT, OEJKOB, YIJIEBOJOB (MOHO-, JU- M TOJHUCAXapUI0B),
WUIIOCTPUPOBaTh ~ TEHETUYECKYIO  CBSI3b  MEXAY  HUMH  YpaBHEHUSMU
COOTBETCTBYIOIIUX XHMHUYECKUX pPEaKUUd C MCHOJb30BAHUEM CTPYKTYPHBIX
dopmy;

chOpMHPOBAHHOCTh yMEHHS TOATBEPXKIaTh Ha KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CITIOCOOHOCTH OPTraHUYECKUX COSUHEHUHN OT
KpPaTHOCTH U TUIA KOBAJIEHTHOU CBSI3U (G- U T-CBSI3H ), B3AUMHOTO BIUSIHUS aTOMOB
U TPYII aTOMOB B MOJIEKYJIaX;
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c(hOpMUPOBAHHOCTh YMEHUSI XapaKTePHU30BaTh UCTOYHUKHU YTIEBOJOPOIHOTO
ChIpbsi (HedTh, NPUPOAHBIM Ta3, Yrojb), CHOCOOBI ero mnepepaboTKu U
MPaKTUYECKOE IPUMEHEHHE TTPOAYKTOB MEpepadoTKH;

c(hOpMUPOBAHHOCTh BJIQJICHUS CHUCTEMOM 3HAHUN O €CTECTBEHHO-HAaYYHBIX
MeToJaxX IMO3HaHUs — HAOIIOJACHUN, U3MEPCHHUH, MOJICTUPOBAHUH, DKCIICPUMEHTE
(peaJTbHOM U MBICJIEHHOM) U YMEHHUSI IPUMEHSTh 9TU 3HAHUS,

c(hOpMUPOBAHHOCTH YMEHHUS MIPUMEHSTh OCHOBHBIE omepaluu
MBICTUTEIBHON JEATeNbHOCTU — aHajdu3 M CHUHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMAaTH3aIINIO, BBISBJICHUE NMPUYMHHO-CIICJACTBEHHBIX CBSA3EH — IS M3YYCHUS
CBOMCTB BELIECTB U XUMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHHMI: BBIABIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUU C
MOHATHSMHM U TIPEJCTABICHUSIMU JAPYTUX €CTECTBEHHO-HAYYHBIX MPEIAMETOB IS
0ojiee OCO3HAHHOTO IMOHMMAaHHUS CYIIHOCTH MaTepHaIbHOTO €JIMHCTBA MUDA,
WCIIOJIb30BaTh CHUCTEMHBIC 3HAHMS 10 OPTaHWYECKOM XHUMHHU IS OOBSCHEHUS U
MIPOTHO3UPOBAHUS SBJICHUHN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO TIPUPOJLY;

chOPMUPOBAHHOCTh YMEHHUM: TPOBOJUTH PACUYEThl IO XUMHUYECKUM
dbopmysiaM U ypaBHEHUSIM XUMUYECKUX PEAKIUNA C UCIOJIb30BAHUEM (PU3UUECKUX
BenunH (Macca, O0OBEM Ta30B, KOJHWYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILECTBA C KOJUYECTBEHHOM CTOPOHBI: PACUEThl MO HAXOXKJCHUI0 XUMHYECKOU
dbopMyJIbl BEIIECTBAa MO HM3BECTHBIM MAaCCOBBIM JOJISIM XHMHUYECKHX SJIEMEHTOB,
MPOAYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATH, AHAIM3UPOBATH U OLICHUBATh
C TIO3MIUHA  DKOJIOTHYCCKOM  O€30IacHOCTH  IOCICJACTBHS  OBITOBOM U
MPOU3BOJICTBEHHON  JCSATEILHOCTA 4YeJOBEKa, CBS3aHHOW C TmepepabdoTKoM
BEIIIECTB, UCIOJb30BaTh MOJYYCHHBIC 3HAHUS JJI IPUHATUS TPAMOTHBIX PEIICHUM
npoOJieM B CUTYaIUX, CBI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMCHHI: CaMOCTOSATEIBHO IUIAHUPOBATh W IPOBOIUTH
XUMUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3Y4YEHHE CBOWCTB OPTraHUYECKUX
BCIIIECTB, KAYECTBEHHBIC PEAKIMU YIJEBOJOPOJOB pPa3IUYHBIX KJIAacCCOB U
KHUCJIOPOJICOJIEPKAIUX OPTraHMYECKUX BEIECTB, PEIICHUE SKCIEPUMEHTAbHBIX
3a/1ad TI0 PACMO3HABAHWIO OPTraHMYECKUX BEIIECTB) C COOJIIOJACHUEM IPaBUII
Oe3omacHOro oOpalleHusl € BeEllecTBaMU U JIADOPAaTOPHBIM OOOPYAOBAHHUEM,
dbopMyIUpoOBaTh 1€ HMCCJICAOBAHUSA, NPEACTaBIATh B pa3IudHON (popme
pe3yJIbTaThl SKCIIEPUMEHTA, AaHATM3UPOBATh U OLICHUBAThH UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHHIA:

coOJII0/IaTh MpaBUiIa SKOJIOTHYCCKU I1e7IeCO00pa3HOTO MOBEJACHUS B OBITY U
TPYIOBOU JEATEILHOCTH B IIEJISIX COXPAHEHHUs CBOETO 3JI0POBBS, OKpYKaromien
MIPUPOTHOM Cpelibl U JOCTHIKEHHUS €€ YCTOMYMBOTO Pa3BUTHS,
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OCO3HABaTh OIMACHOCTh TOKCHUYECKOrO JEHCTBUS HA >KUBBIE OPraHU3MBI
ONPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIci nokaszarens 111K

aHAJIM3UPOBAThH 11€JIECO00PA3HOCTh MPUMEHEHHUS OPraHWYEeCKHUX BEIIECTB B
MIPOMBIINIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIIICHUS PUCK-TIOJH3a;

chOPMUPOBAHHOCTh YMEHUM: OCYIIECTBISITh IICJICHANPABICHHBIN ITOUCK
XUMUYECKON nH(MOpMaIMK B PA3IMUHBIX UCTOYHUKAX (HayyHas U yueOHO-Hay4YHasl
JUTEpaTypa, CpeacTBa MaccoBoi mHMopManun, IHTepHET U Apyrue), KPUTHICCKU
aHAIM3UPOBATh XUMHUYECKYI0 MH(OpMaIHIO, epepadaThiBaTh €€ U UCIOJIb30BATh
B COOTBETCTBHH C TIOCTABJICHHON y4eOHOM 3a1aueii.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabubie | IlpakTnueckue
n/n NMPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcesl
Pa3nes 1. TeopeTrnueckne 0CHOBbI OPraHMYeCKON XMMHUHU
[Ipenmer oprannueckoin xumuu. Teopus
1.1 CTp oHeHI/m op FaHUYECKUX COE HHeHH;I) A M 8 bubmmorexa LIOK
' p p . T https://m.edsoo.ru/d69d{650
byrneposa
Nroro no pazneny 8
Pa3znea 2. YriaeBoaopoabl
)1 [IpenenbHbIE yrIeBOAOPOABI — AJKAHBI, 5 bubnuoreka [JOK
) UKJIOAJIKAHBI https://m.edsoo.ru/d69df650
29 HenpenenbHble yrieBogopo/bl: aJIKEHBI, 14 1 bub6mmoreka LIOK
' AJIKaINEHBI, AJTKUHBI https://m.edso0.ru/d69df650
bubmuoreka [JOK
2. A
3 pOMaTHUYECKHE YTIEBOAOPOAbI (APEHBI) 8 hitps-//m.edsoo.ru/d69df650
24 [IpupoaHbIE ICTOYHUKH YIIIEBOJOPOIOB U UX 4 bu6nmoreka LIOK
’ nepepaboTka https://m.eds00.ru/d69df650
Bbu6mmoreka [JOK
2.5 r 4 1
AJIOTCHIPOHSBOHBIC YIIIEBOIOPOAOB https://m.edso0.ru/d69df650
Hroro no pazgeny 35
Paznen 3. Kuciiopoacoaepxamue oprannyeckue coeIuHeHust
3.1 Cruptel. Genon 11 1 bubnmoreka [{JOK
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

https://m.edsoo.ru/d69d{650

KapOonwmnbHbie cCOeTMHEHUS: albACTUIIBI 1

bu6mmoreka [IOK
3.2 keToHbl. KapOoHOBBIE KHCTOTHI. C10KHBIS 21 https://m.edso0.ru/d69df650
s¢upsl. XKups
bubmuoreka [JOK
33 YTAeBOIEI ? https://m.eds00.1u/d69df650
Hroro no pazneny 41
Pa3nen 4. Azorconepaxainme opranHudecKkne coelMHeHust
bu6mmoreka [IOK
4.1 AMWHBI. AMUHOKHCITOTBI. benku 12 https://m.edsoo0.ru/d69df650
Hroro no pasneny 12
Pasnen S. BeicokoMoIeKy I pHBIE COeAUHEHHU S
5.1 BrICOKOMOJICKYIISIPHBIE COCTUHECHHMSI 3 bubmorexa [OK
) yAp A https://m.edsoo.ru/d69df650
Uroro no pazneny 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 99
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KUIIACC
Jara DJIeKTPOHHbBIE IU(PPOBLIE
N KoauvecTBo yacoB U3y4eHH st o0pa3oBaTe/bHbIE PeCYPChI
[1]
- Tema
o/ Ma ypoka
KonTposabHbie [MpakTnyeckne
Bcero
padoThI padoThI
[Ipenmer u 3HaueHne
| OpraHUYeCKON XUMUH, 1 bu6nuoreka LIOK
MIPEJCTaBICHUE O MHOT000pa3uu 01.09.2025  https://m.edsoo.ru/3686¢e6£5
OpraHMYECKUX COCAUHECHHI
DJIEKTPOHHOE CTPOCHUE aTOMa
raepoaa (OCHOBHOE U
2 1}3/036p>icﬂ él({HOG COCTOSTHUS) 1 bubmorexa HOK
e ' 04.09.2025 | https://m.edsoo.ru/Oce6fd4c
BanenTabie BO3MOKHOCTH aTOMa
yriiepoaa
XuMHu4YecKas CBI3b B
OpPraHUYECKUX COCTMHECHUSIX.
3 MexaHu3Mbl 00pa30BaHUs 1 bubmorexa HOK
. b 05.09.2025 | https://m.edsoo.ru/8d39f5¢8
KOBAJICHTHOM CBSI3H, CIIOCOOBI
pa3phbiBa CBsA3Ei
Teopust CTpOCHHSI OPTaHUUECKUX
4 coenqudennii A. M. bytiepoBa 1 1 buGmorexa TIOK
A - V- DYTIEpoBa. 08.09.2025 = https://m.edsoo.ru/9e595cb8
BxonnHast koHTpOBHAS padoTa
Buasl nzoMepun: CTpyKTypHas,
5 o (J)ICT aHCTBI;HHaSI PR 1 bubmiorexa HOK
poctp ) 11.09.2025  https://m.edsoo.ru/b0e61661

DnekTpoHHbIE YOPEKTHI B
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MOHeKy.HaX OpI‘aHI/I‘-IeCKI/IX
COeqUHEHUN

[IpencraBnenue o
KIaccupuKaluu u

6 crucTeMaTH4ecKas bubmorera [OK
12.09.2025 | https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIICCTB
. Knaccugukarus peaximii B bubmmoreka LIOK
OpraHU4eCKON XUMHUU 15.09.2025 | https://m.edsoo.ru/ba5706aa
g CucreMaru3anus U 0000IIeHHE bubmuoreka [JOK
3HAHUH 0 TEME 18.09.2025 | https://m.edsoo.ru/87a37cab
AJKaHbI: TOMOJOTUYECKHAN PS,
obmas hopmysia, HOMEHKIATypa
9 u I/]IJ:OMS) I/]Iil ZHeKT OHHOC U " buGmorexa TIOK
P P 19.09.2025  https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT
10 DOu3nUecKue 1 XUMUYECKHUE bubmuoreka [JOK
CBOICTBA aJKaHOB 22.09.2025 | https://m.edsoo.ru/3137711c
HaxoxxaeHnue ankaHoB B
11 npupoze. CriocoObl MOTydeHUS buGmorexa TIOK
PHPOAE: - 25.09.2025 | https://m.edsoo.ru/259b0a5b
U TIPUMEHEHUE aTKaHOB
[ukmoankanel: obmias Gopmyna,
HOMEHKJIaTypa U U30MEepHs,
12 O0COOEHHOCTH CTPOEHUS U buGmorexa TIOK
pv 26.09.2025 | https://m.edsoo.ru/156730d2
XUMHUYECKHUX CBOMCTB, CITIOCOOBI
MOJIyYEHUs! U IPUMEHEHUE
13 Pemenune pacy€THpix 3a1a4 Ha bubnuoreka [IOK
OIIpEAEICHUE MOJIEKYIAPHOU 29.09.2025 | https://m.edsoo.ru/bf84d8eb
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(hopMyIIbI OPraHUIECKOro
BEII[ECTBA 110 MACCOBBIM JIOJISIM
ATOMOB DJIEMEHTOB, BXOISIINX B
ero cocraB. CucreMaTu3aiius u
000011ICHHE 3HAHUH 110 TEME

AJIKEHBI: TOMOJIOTHUECKUHN Psifl,
obmas ¢popmyna,
HOMEHKJIaTypa, IEKTPOHHOE U

bu6numoreka [JOK

14
MPOCTPAHCTBEHHOE CTPOECHUE 02.10.2025 | https://m.edsoo.ru/273b0ale
Mosiekyn. CTpyKTypHas ¥ LIMC-
TpaHC-U30MEPHUS ATKEHOB
duznyueckre 1 XMuMHUYECKHE
15 cBOMCTBa ankeHoB. [IpaBuio bubmorexa HOK
P 03.10.2025 | https://m.edsoo.ru/21069ccd
MapkoBHHKOBA
16 Crioco0OslI onyueHus: u bubnumoreka LIOK
NIPUMEHEHNE AJIKEHOB 06.10.2025 | https://m.edsoo.ru/665dc058
[IpakTuueckas pabora Ne 1 o
17 teMme "[lonydenue sTuneHa u buGmorexa TIOK
i . 09.10.2025  https://m.edsoo.ru/0941eed8
U3yYEHHUE ero CBOWCTB
Pemenune pacy€THpix 3a1a4 Ha
18 OIpPEEIEHUE MOJEKYIIIPHOU bubmuoreka [JOK
(hopMyJTBI OPTaHHMYECKOTO 10.10.2025 = https://m.edsoo.ru/e9ea9921
BEILIECTBA
AJKaJIuEeHbI: CONPSKEHHEIE,
U30JIUPOBAHHBIE,
19 KyMYJIUPOBaHHbIE bubmorexa HOK
TMYIID ] 13.10.2025  https://m.edsoo.ru/04298c0a

Oco0eHHOCTH 3JIEKTPOHHOIO
CTPOCHHSA
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20 XUMHYECKHE CBOMCTBA bu6nuoreka [JOK
CONPSIKEHHBIX TUEHOB 16.10.2025  https://m.edsoo.ru/e561253d
)1 CriocoObl nosyueHust u bu6nuoreka LIOK
NIPUMEHEHUE ATIKATUEHOB 17.10.2025 | https://m.edsoo.ru/1aa81660
AJKHHBI: TOMOJIOTUYECKHAN PS,
ob11as popmyia,
22 Hol:dleHK(Jb;aIT)y;]a, 3JEKTPOHHOE U bubmmorexa [IOK
20.10.2025 | https://m.edsoo.ru/68b6ccdc
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (PU3HUYECKUE CBOMCTBA
N bu6nmoreka [IOK
23 XUMHUYECKUE CBOICTBA ATKUHOB
23.10.2025 | https://m.edsoo.ru/23493a93
24 KauecTBeHHBIE peakinu Ha bu6mmoreka [IOK
TPONHYIO CBSI3b 24.10.2025 | https:/m.edsoo.ru/7blc48da
’s CriocoObI TToTydeHust U bubmmoreka [JOK
IIPUMEHEHUE aJIKNHOB 06.11.2025 | https://m.edsoo.ru/a6f9alea
Pemenne 3amau: pacué€rsl 1o
26 YPaBHEHUIO XUMUYECKOU bubmmorexa [JOK
07.11.2025 | https://m.edsoo.ru/5db8e526
peakiumn
7 CucreMaTuzanus 1 00001IeHE
3HAHUMU 110 TEME 10.11.2025
ApEHBI: TOMOJIOTHYECKUH P,
obmas hopmyrna,
)3 HOMEHKJIaTypa. JNEKTPOHHOE U bubnmoreka LIOK
MPOCTPAHCTBEHHOE CTPOEHUE 13.11.2025 @ https://m.edsoo.ru/a92a7094
MOJIEKYJI O€H30J1a ¥ TOIYO0JIa, UX
(u3nueckue cBoicTBa
29 XUMUYECKUE CBOWCTBA aPEHOB: bubnnoreka [JOK
peaKuMu 3aMEILCHUS 14.11.2025  https://m.edsoo.ru/a44alae4

29



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

XUMUYECKUE CBOWCTBA APEHOB:

30 peakiuy MPUCOETUHEHUS, bubnnorexa [IOK
17.11.2025 | https://m.edsoo.ru/ad44alaed

OKHCJICHHE TOMOJIOTOB O€H30J1a

31 OCOOCHHOCTH XMMUYECKUX bubmuoreka [{OK
CBOWCTB CTHUPOJIA 20.11.2025 | https://m.edsoo.ru/d5018a54
Pemenne pacuéTHbix 3a7a4 Ha

10 OIpPEEIEHUE MOJIEKYIISIPHOU bu6nuoreka LIOK
(hopMyIIbI OPraHUIECKOrO 21.11.2025 | https://m.edsoo.ru/53461a2c
BEII[ECTBA

1 Crioco0OslI onyueHust u bubnuoreka LIOK
IIPUMEHEHUE aPEHOB 24.11.2025 | https://m.edsoo.ru/6f717d09
I'eHeTnveckas CBSA3b MEXIY

34 pa3IMYHBIMU KJlaccamMu 27 11.2005
yTIEBOOPOIOB
Pacuérel no ypaBHEHUAM

35 XUMHUYECKUX PEaKIHil.
CucreMaTuzanus 1 00001IeHE 28.11.2025
3HAHUMU 110 TEME

16 [Ipuponnsrii ra3. [lomyTHble
He(TSIHBIC Ta3bl 01.12.2025

37 KameHHbI#1 yronb 1 MpoayKThl bubmmoreka LIOK
ero nepepaboTKu 04.12.2025  https://m.eds00.ru/69b3398b
Hedtb 1 ciocoOs! eé

38 nepepabotku. [Ipumenenue bubmmorexa [JOK

05.12.2025 | https://m.edsoo.ru/21f9de78

IPOIYKTOB TiepepaboTKu HedTh
I'enernyeckas cBsi3b MEXIY

39 Ppa3IMYHBIMU KJlacCaMu 08.12.2025

YTJIEBOIOPOJIOB
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l"asniorenonpoun3BoHbIE
YIJII€BOJOPOIOB: JIEKTPOHHOE

Bbu6mmoreka [JOK

40
CTPOCHUE; PEAKIINN 3aMEIIECHUS 11.12.2025 | https://m.edsoo.ru/82b4d759
rajioreHa
JleiicTBue 1ienoyeii Ha
TaJIOT €HITPOU3BOTHBIC.

41 Bzaumoneiicteue

HMOASHETEH 12.12.2025
JUTaJIOTeHAIKAHOB C MarHueM 1
LIUHKOM
Cucremaruzanus u 00001ICHIE

42 3HAHUM 1O pa3ael buGmorexa TIOK
; pasAety 15.12.2025 | https:/m.cds00.ru/20e89122

VYri1eBO0pOBI

43 KonTponbnas pabota no reme bubnuoreka [IOK
"Yraesogopoasr" 18.12.2025 | https://m.eds00.ru/95¢9e298
[IpenenpHBIE OTHOATOMHBIC
CIUPTHI: TOMOJIOTHYECKHH PSJI,

44 obmmast hopmysa, CTpoeHHE bubmuoreka [JOK
MOJIEKYJ, U30MEpHsl, 19.12.2025 @ https://m.edsoo.ru/df04c5cd
HOMEHKJIIATypa, Kiaccudukarus,

(u3nueckre CBOMCTBA
XUMUYECKUE CBOMCTBA
45 MpEAETbHBIX OJJTHOATOMHBIX bubmorexa OK
PeA 8 22.12.2025 = https://m.edsoo.ru/26ee34fe
CIIUPTOB
Crioco0b! mosrydeHus: u
46 MIPUMEHEHUE OJTHOATOMHBIX bubmorexa [OK
P A 25.12.2025 | https://m.eds00.ru/484100000000000
CIIUPTOB

47 [IpocTeie 3¢upbl: HOMEHKIATYpa bubnuoreka [JOK

Y U30MEepHsi, 0COOEHHOCTH 26.12.2025 | https://m.edsoo.ru/c2¢788b2
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(I)I/I?)I/I‘-IGCKI/IX U XUMHYCCKUX
CBOWCTB

MHoroaToMHEIE€ CIIUPTHI:
OTWJICHTJIMKOJIb U TIULCPUH, UX

bu6nmoreka [JOK

48
(buznyecKre 1 XUMUICCKUE 29.12.2025 | https://m.edsoo.ru/ee4d84aa
CBOICTBa
Crioco0OsbI onmyueHust 1

49 MPUMEHEHNE MHOT0aTOMHBIX bubmorexa HOK

P 12.01.2026 | https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHoI: CTPOCHHE MOJIEKYIIBI,
50 (u3nueckue CBOMCTBA bubmmoreia LIOK
' 15.01.2026 = https://m.edsoo.ru/2ce72618
TokcuuHocTh (heHona
. bu6nmmoreka [IOK
51 X
HMHHCCKHE CBOTCTBA (peHONa 16.01.2026 = https://m.edsoo.ru/037ca5f9

5 CriocoObI TTOTydeHUs U bubmmoreka [JOK
npuMeHeHue ¢eHomna 19.01.2026 | https://m.edsoo.ru/c77ddf4c
[IpakTuyeckas padora Ne 2.

53 Pemenne skcriepuMeHTaIbHBIX bubmmoreka [IOK
3a1a4 1o Teme "CiupThl 1 22.01.2026 | https://m.edsoo.ru/fd0ced09
dhenonsr"

54 Cucremaru3zanys U 0000IICHIE bubmuoreka [{OK
3HaHHUH 1O TeMe 23.01.2026 = https://m.edsoo.ru/1810cb9b
AJbIETHIBI M KETOHBI:
3JIEKTPOHHOE CTPOEHUE

55 KapOOHWIBHOH TPYIIIIBI; bubmmoreka LIOK
TOMOJIOTUYECKHE PSIIbI, 001IIast 26.01.2026 | https://m.edsoo.ru/b139beaa

dhopmyna, nzomepus u
HOMEHKJIIaTypa

32



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

AJIBI[ €ruabl 1 KECTOHBI:

56 (u3HUYecKre CBOWCTBA; PEAKITUN bubmorexa HOK
P 29.01.2026 | https://m.edsoo.ru/c887425¢
MIPUCOCMHCHHUS
Peakmuu okuciaeHus u
57 KauyeCTBEHHBIC PECaKIIUHN bubnnorexa [IOK
P 30.01.2026 | https://m.edsoo.ru/a393baa9
aJbJETUA0B U KETOHOB
58 CriocoOblI ronyyeHus bu6nuoreka LIOK
albACTHUI0B U KETOHOB 02.02.2026 | https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE MPEETHHBIC
59 KapOOHOBBIE KHCIIOTHI, bubnnoreka [JOK
O0COOCHHOCTH CTPOCHUS UX 05.02.2026 = https://m.edsoo.ru/fecOb113
MOJIEKYJI
N3omepus 1 HOMEHKIIaTypa
60 KapOOHOBBIX KHCJIOT, X bubmmorexa TIOK
P o 06.02.2026 | https://m.eds00.ru/700cc87b
(usznueckue cBOCTBa
XUMHYECKHE CBOMCTBA
61 MpeAeabHBIX OJHOOCHOBHBIX bubmmorexa TIOK
P 09.02.2026 = https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
Oco0EHHOCTH CBOMCTB
6 MypaBbUHOM KUCIIOTHI. bubnnoreka [JOK
MHuoroo6pasue kapOOHOBBIX 12.02.2026 | https://m.edsoo.ru/bb31be71
KHCJIOT
Oco0EHHOCTH CBOMCTB:
HEIpPeIeIbHBIX U
63 apOMaTUYECKHUX KapOOHOBBIX, bub6nuoreka LIOK
JTMKapOOHOBBIX, 13.02.2026 | https://m.edsoo.ru/83a08773

THIIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTeny BhICIIUX
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KapOOHOBBIX KUCIIOT

[TonsiTHE O MPON3BOIHBIX

bu6mmoreka [IOK

64
KapOOHOBBIX KUCIIOT 16.02.2026 = https://m.edsoo.ru/0d162d9d
CriocoOblI osyueHust u

65 MIpUMEHEHNEe KapOOHOBBIX bubmorexa TIOK

P P 19.02.2026 = https://m.edsoo.ru/7c065¢9d
KHUCJIOT
CrnoxHbie 3UpEIL:

66 TOMOJIOTUYECKHM PsiJl, o01as bu6mmoreka [IOK
dhopmyna, nzomepus u 20.02.2026 | https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 du3nueckue U XUMUYCCKHUE Bbu6mmoreka [JOK
CBOMCTBa A(UPOB 26.02.2026 | https://m.edsoo.ru/ad6b94b2
Pemenune pacu€rHpix 3a1a4: 1o
YPaBHEHUIO XUMHYECKON

68
peakuuu, Ha 0}:[p€)1€J'I€HHG 27022026
MOJIEKYIISIPHOI (OpMYJIBI
OpPraHUYECKOTO BEIIeCTBA
[IpakTuueckas pabora Ne 3.

69 Pemrenne sxcniepuMeHTANBHBIX bubnnoreka [JOK
3a1a4 1o Teme "KapOoHoBbie 02.03.2026 | https://m.edsoo.ru/486671£b
KucioThl. CroxHbIe 3¢pupbr”

Kupsl: ctpoenne, GU3NUECKUE U
70 XHMpH‘IeC;[(Ele CBOI‘/'Ich)Ba bubmorexa TIOK
05.03.2026 | https://m.edsoo.ru/al9c5b98
(ruzmponus)
OcobeHHoCTH CBOMCTB XKHUPOB,

71 coJiep KaIInX OCTaTK! bubmuoreka [JOK

HEMpeIeIbHBIX KUPHBIX KUCIIOT. 06.03.2026 | https://m.edsoo.ru/b0331922

Kups! B npupoe
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MpI1a KaK COU BBICIINX
KapOOHOBBIX KUCJIOT, UX

bubnuoreka [JOK

2 Motouuee feticTaue. Tlonstue o 12.03.2026 = https://m.edsoo.ru/3c566565
CHHTETHYECKHX MOFOIITUX
cpenctBax (CMC)

I'eneTnueckas CBsI3b

7 YIJIEBOIOPOIOB U bubmuoreka [JOK
KHCIIOPOCOIEpKAIINX 13.03.2026 | https://m.eds00.ru/56790¢96
OpraHUYECKHX BEIIECTB

74 Pacuétpl mo ypaBHeHUSIM
XUMHUYECKUX pPeaKInil 16.03.2026

75 CucreMaru3anus U 00001IeHIE bubmuoreka [JOK
3HAHUM 110 TEME 19.03.2026 = https://m.edsoo.ru/f8eaf2eb
OO01mas xapakTepucTuKa

76 YIJIEBO/IOB M Kilaccu(pukanus bub6nuoreka LIOK
yII1€BOAOB (MOHO-, IU- U 20.03.2026 = https://m.edsoo.ru/7a9693al
TTOJICaXapHU/IbI)

Monocaxapuabl: GuzndecKue
CBOICTBA U HaXOXJICHUE B
77 npupoae.lIpumenenune bubmmorexa [IOK
.. 23.03.2026 | https://m.edsoo.ru/b4bdda2d
TJTIOKO36I, €€ 3HaUYCHHUE B
YKU3HENIEITSIIbHOCTH OpraHu3Ma
Hucaxapuapl: caxaposa,

73 MaJIbTO3a | JIAaKTO3a. bubmuoreka [JOK
Haxoxnenue B npupoje u 26.03.2026 | https://m.edsoo.ru/eb0384¢7
NpPUMEHEHHUE UCaXapuIoB

79 [Tonucaxapuasl: cTpoeHUE bubnuoreka [JOK
MaKpOMOJIEKYJ, pU3NYECKue 1 27.03.2026 | https://m.edsoo.ru/72a04508
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XUMHYECKHE CBOMCTBA,
npUMEHEHUE

IToustre 00 HCKYCCTBCHHBIX

bubmuoreka [JOK

80
BOJIOKHAX 06.04.2026 | https://m.edso0.ru/6216e766
Pemenune pacyeTHbIxX 33124 Ha
21 onpeesieHUe J0JIU BhIX0a bubnnoreka [JOK
NPOJAYKTA PEAKLUU OT 09.04.2026 | https://m.edsoo.ru/7fde47ef
TEOPETUYECKH BO3MOKHOIO
2 CucreMaru3anus 1 0000IICHHE bubmuoreka [JOK
3HaHUH MO pa3zeny 10.04.2026 | https://m.edsoo.ru/08d4364c
KonTponbnas pabota o reme
83 "Kucnopoacoaepxariue bubmorexa TIOK
POACOACP AT " 13.04.2026 | https://m.edsoo.ru/42c6678e
OpraHUYECKUE COCTMHEHUS
AMUHBIL: KJIacCUPUKALINS,
CTPOEHHE MOJIEKYJI, 00IIIast
84 @ch) MyJa 1/130Mey1/1;1 bu6morexa TIOK
Py, P, 16.04.2026 | https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pu3ndeckue
CBOICTBa
85 XUMUYECKUE CBOKWCTBA bu6mmoreka [IOK
anpaTHICCKUX aMUHOB 17.04.2026 = https://m.edsoo.ru/1bc5cf80
AHWIMH: CTpOEHUE aHUJIMHA,
0COOCHHOCTH XUMHUYECKUX
86 cBoicTB aHWIMHA. CITOCOOBI bubmorexa TIOK
' 20.04.2026 = https://m.edsoo.ru/39¢d21f1
MOJTyYEHUS ¥ IPUMEHEHHUSI
anudaTuIecKux aMUHOB
AMMWHOKHCIIOTBI: HOMEHKJIaTypa
87 1 u3oMepusi, GU3NIecKre bubmorexa [OK
DI, 23.04.2026 | https://m.edsoo.ru/d1773e80

CBOICTBA. OT,[[CJ'ILHLIC
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OpCaACTAaBUTCIIN O-aMUHOKUCIIOT

XHUMUUYECKHUE CBOMCTBA
aMHHOKHCJIOT, UX

88 OMOJIOTHYECKOE 3HAUECHUE bubmmorexa TIOK
24.04.2026 | https://m.edsoo.ru/77df705a
amMuHOKKCIOT. CHUHTE3 U
THJIPOJTU3 TICNITH]IOB
benku kak npupoaHbie
89 HOJIUMEPBI; CTPYKTYPbI OEIIKOB bubmmorexa LIOK
PP CTPY . P . 27.04.2026 | https://m.edso00.ru/429¢9899
XuMHYeCKHE CBOMCTBA OEJIKOB
AzoTrcopaepikanue
reTePOLUKINYECKIE
90 coenunenus. HykiienHoBbIe bubnnorexa [IOK
8 Y 30.04.2026 | https:/m.edsoo.ru/521d1431
KHUCJIOTBI: COCTaB, CTPOCHUE U
OuosoruyecKasi poJib
[IpakTuyeckas padora Ne 4.
Pemenne skcriepuMeHTATBEHBIX
91 3aj1a4 1o TeMe bubmorexa TIOK
" ¢ 04.05.2026  https://m.edsoo.ru/8e3c02d1
A3zoTcoaepkariue
OpraHU4ecKHue cCoeMHEeHUs"
[IpakTuueckas pabora Ne 5.
9 Pemrenne skcnepuMeHTaNbHBIX bubmuoreka [JOK
3a1a4 o tTeMe "Pacro3HaBanue 07.05.2026 @ https://m.edsoo.ru/bde3fdf6
OpPraHUYEeCKUX COeTUHEHUN"
KonTponbnas pabota no reme
93 "A3oTcomepKaliue bubmorexa HOK
Aepat " 08.05.2026 | https://m.edsoo.ru/ce561bc7
OpPraHMYECKUEe COCTUHEHUS
94 OcHOBHbIE OHATUS XUMHUH bubnuoreka [JOK
BBICOKOMOJICKYJISIPHBIX 14.05.2026 = https://m.edsoo.ru/7aa63ebd
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COEQUHEHUN U METOABI NX
CHHTE3a —II0JIMMEPU3ALUS U

ITOJIMKOHICHCALIHS

95 IInacTtmaccel. YTtunuzanus u 1 bu6nmoreka [JOK
nepepaboTKa TIacTUKa 15.05.2026 | https://m.edsoo.ru/82242¢0f
DJ1IacTOMEPBI: HATYpPaJIbHbIN

96 CUHTETUYECKUE KAyUyKH. 1 bubmuoreka [JOK
Pesuna. Torosast KOHTpOJIbHAS 18.05.2026 | https://m.edsoo.ru/246103ec
pabora
Bonokna: HaTypanbHbIe,

97 HCKYCCTBEHHBbIE, 1 bu6nuoreka [JOK
cuHTerndeckue. Ilonumepsr 21.05.2026 | https://m.edsoo0.ru/5963a601
CIEIUAILHOr0 Ha3HAYCHUS
[IpakTuueckas padora No 6.

08 Pemenne skcriepuMeHTaIbHBIX i bub6nuoreka LIOK
3a7a4 no Teme "Pacro3naBanne 22.05.2026 | https://m.edsoo.ru/3aebd77a
IJ1acTMacC ¥ BOJIOKOH"

O06o00mIeHre U CUCTEMATU3 AL

99 M3Y4EHHOT0 MaTepuaa 1o TeMe | bubmmoreka LIOK
"BBICOKOMOJIEKYIISIPHbIE 25.05.2026 = https://m.edsoo.ru/6a22ble8
coenuHeHus"

OBUIEE KOJIMYECTBO YACOB I1O 99

[NPOT'PAMME

38



https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

INPOBEPAEMBIE HA ETD 11O XUMHWHU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJIbHON
INPOI'PAMMBI CPEJHETI'O OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoBaHUs

IIpoBepsiemble TpeGOBaHUS K NMPeIMETHBIM Pe3yJ1bTATAM 0CBOECHHS
OCHOBHOM 00pa3oBaTeJIbHOM MPOrPaMMBbI CPeHEro o01ero
o0pa3zoBaHus

1

Brnanenue cucremMoil XUMUYECKUX 3HAHUM, KOTOpasi BKIIFOYAET:

1.1

OCHOBOIIOJIATAIOUINE TMOHATHS (XMMHYECKUN DJIEMEHT, aTOM, H30TOIBI,
AJIEKTPOHHAsE 000JI0UKA aToOMa, S-, p-, d-dIEKTPOHHbBIE OpOUTATIH aTOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSHHE aroMa, HOH, MOJEKYJa,
BaJICHTHOCTb, AJIEKTPOOTPHULIATENIBHOCTD, CTEIEHb OKHCJICHUS,
XUMUYECKasg CBS3b (O- W T-CBsI3b, KpaTHbIE CBS3M), THOpHIU3AIUA
aTOMHBIX OpOuTanei, Kpucrayuimyeckas pemérka, MOJb, MOJSpHas
Macca, MOJSPHBI 00BEM, MOJISpHAas KOHLIEHTpalMs, pPacTBOpPHI
(MCTHHHBIE, NUCIEPCHBIE CUCTEMBI), KPUCTAJUIOTUAPATHI, YIIIEPOIHBIN
CKeneT, (YHKIMOHAIbHAs TPYMNa, paguKaj, H30MEpbl, CTPYKTypHas
dbopmyna, wu3omepus  (CTPyKTypHas, TeoMeTpuueckas  (Ifuc-,
TPaHCU30MEpHS), TOMOJOTUYECKHN psi, TOMOJOTH, YTJIEBOJOPOIbI,
KHCTIOPOJI- M a30TCOAEpKAIlINe COSAMHEHUS, OMOIIOTMYECKH AKTHBHBIE
BellecTBa (yriaeBObl, KUPHI, OCIKH), MOHOMED, MOIUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHbIE COEIMHEHUS, KPEKUHT, pU(OPMUHT, TUIIBI
XMUMHMYECKUX pEeaKUUi (OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- U
SHJIOTEPMUYECKHE, PEaKIMU MOHHOTO OOMEHAa, TOMO- U T€TepOreHHbIE,
oOpaTtuMble U HEOOpaTUMBbIE), PACTBOP, AJNEKTPOJIUTHI, HEAIEKTPOIUTHI,
ANEKTPOJIUTUYECKAs] AUCCOLUALIMSI, CTEIEHb TUCCOLMALUU, OKUCIIUTEND,
BOCCTAHOBUTEINb,  AJEKTPOJIU3, CKOPOCTh XUMHUYECKOM  peaKIHH,

XHUMHYCCKOC paBHOBeCI/Ie)

TEOPUH U 3aKOHBI (TEOpUS XUMHYECKOTO CTPOEHUSI OpPraHUYECKHX
Bemiects A.M. BbyTrnepoBa, Teopusi 3JIEKTPOIUTHYECKON TUCCOIMALINH,

[lepuonnueckuii 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUSI MacCChl),

1.2 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMHHU, MHPOBO33PEHUYECKHE
3HAHMS, JIEKAIIME B OCHOBE NOHMMAaHUS INPUYMHHOCTU M CUCTEMHOCTH
XMMHWYECKUX SBJICHUM, COBPEMCHHBIC IIPEACTABICHUS O CTPOCHUHU
BEILECTBA Ha aTOMHOM, MOJIEKYJIAPHOM U HaIMOJIEKYJIIPHOM YPOBHSX

13 IIPEACTABIICHUS 0 MEXaHU3Max XUMUYECKUX peakuuii,

TCPMOANHAMHNYICCKUX u KHHECTHYCCKHUX 3aKOHOMCPHOCTSX ux
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MMPOTCKAaHUA, O XUMHWYCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTEMAX

1.4

(hakTOIOTUYECKNE CBEACHUS O CBOWCTBAaX, COCTaBe, IMOJIYYCHUU U
0e30MacHOM  WCTOJB30BAaHUM  BAXKHEHIIUX  HEOPTaHUYECKUX U
OPTaHUYECKUX BEIIECTB B OBITY M TPAKTHUYECKON AESITEIbHOCTU

YCJIOBCKA

1.5

o01re HaydyHbIE MPHUHIMITBI XUMHYECKOTO MPOM3BOJCTBA (HAa MpUMepe
NPOMU3BOJICTBA CEPHOM KHCIIOTHI, aMMHaKa, METaHONa, IepepadoTKH
HedTH)

CdhopMupoBaHHOCTH YMEHUM BBISIBIISITh:

2.1

XapaKTCpHBIC IMPU3HAKM W  B3aMMOCBA3b  HU3YUYCHHBIX HOHﬂTHﬁ,
MNPUMCHATH COOTBCTCTBYIOIIHC IIOHATUSA IIPU OIMMCAHUHU CTPOCHUSA U

CBONCTB HCOPTaHNYCCKUX U OPTraHNYCCKUX BCIICCTB U UX npeBpameHI/n?I

2.2

B3alMOCBSA3b XUMUYECKUX 3HAHUW C NOHATUSAMU U IPEICTABICHUSMHU
APYTUX MPEeIMEeTOB Juid 0ojiee OCO3HAHHOTO MOHUMAHUS U OOBSCHEHUS

CYIITHOCTHU MAaTCPHUAJIBHOIO €AMHCTBA MHpa

ChopMHupoBaHHOCTH YMEHHUS UCIIOIB30BATh:

3.1

HAauMCHOBaHUA XHMMHUYCCKHX COCI[I/IHGHI/Iﬁ MCKIAYHApPOAHOTO COr03a
TCOpGTH‘-IGCKOfI u HpHKHaHHOfI XM W TPHUBUAJIBHBIC Ha3BaHUA
BCIICCTB, OTHOCAINIUXCA K MIYUCHHBIM KJacCaM OpPraHu4CCKUX U

HEOPTraHWYECKUX COCTMHEHUIN

3.2

XMUMUYECKYI0 CHUMBOJMKY JUIl COCTaBJICHHS (HOpMyN HEOpPraHMYeCKHUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpPAILEHHBIX

U CKENIeTHBIX) (OPMYJI OPraHUYECKUX BEIIECTB

CdhopmupoBaHHOCTH YMEHUS KIIACCUDUITUPOBATE:

4.1

HECOPraHNMYCCKUE BEHICCTBA, CaMOCTOATCIIBHO BBI6I/IpaTB OCHOBaHHs H

KPUTEpUH IS KIacCU(DPUKAIMN U3y4aeMbIX XUMHUYECKUX OObEKTOB

4.2

OpPraHnM4YCeCKUC BCIICCTBA, CaAMOCTOATCIILHO BLI6I/IpaTB OCHOBaHUs H

KPHUTEPHU IS KITACCU(PUKAIMN N3yIaeMbIX XUMUYECKIX 00bEKTOB

4.3

M0 Pa3/IMYHBIM IPHU3HAKaM (YUCIY U COCTaBy pPEarupyroliydx BeELIEeCTB,
TemmoBoMy 3(@QekTy peakuuu, H3MEHEHUIO CTeleHeW OKHUCICHUs

OJICMCHTOB, O6paTI/IMOCTI/I pCaknuu, y9aCTuro KaTaJ'II/BaTOpa)

ChopMUpOBaHHOCTD YMEHHS XapaKTEPHU30BaTh AIIEKTPOHHOE CTPOCHHUE
aToMOB (B OCHOBHOM M BO30Y>KAEHHOM COCTOSIHUM) M HOHOB
XUMHYECKUX 1eMeHToB | — 4 nepuonos Ilepuoanueckoit cuctems .M.
MenneneeBa 1 UX BaJCHTHbIE BO3MOXHOCTH, UCIIONIb3Ys MOHSTHUSA S-, p-,

d-371eKTpOHHbIE OPOUTAIIH, SHEPTETUUECKUE YPOBHU
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C(bOpMHpOBaHHOCTB YMCHUA OOBSICHATD 3aKOHOMCPHOCTH H3MCHCHMU S
CBOMCTB XMMMYECKHUX DJIIEMEHTOB H 06pa3yeMHx WUMHM COCIUHEHUM I10

nepuojam U rpymnmnam

ChopMHpOBaHHOCT, yMEHHS COCTABIATH YPaBHEHUS XUMHUYECKHX

peaknuii U pacKpbhIBaTh UX CYLIIHOCTH:

7.1

7.2

OKHCIIUTEIIBHO-BOCCTAHOBUTEBHBIX PEAKIIUI IIOCPENCTBOM COCTABIICHUS
3JIEKTPOHHOI' 0 OajaHca 3TUX peakLui

YPAaBHEHUsI pEaKLMi pas3IMYHBbIX THIIOB; IIOJHBIE U COKpalIEHHBIE
YpaBHEHHUS peakluii HOHHOTO OOMEHa, YUYUThIBasl YCIOBUS, IIPU KOTOPBIX

ATHU PEaKIMU UAYT A0 KOHIA

7.3

peakuuil THIPOJIW3a, peakiuil KomIulekcooOpa3zoBaHHUs (Ha HpuMepe

THAPOKCOKOMILICKCOB ITUHKA U aJ'IIOMI/IHI/IH)

CdhopMHupOBaHHOCTH YMEHUS TIOJITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX IIPHMEpPAX XapaKTCp 3aBUCUMOCTHU peaKHHOHHOfI
CIIOCOOHOCTH OpPTraHUYCCKHUX COG,I[I/IHCHI/Iﬁ OT KpaTHOCTH W THIIA
KOBaJICHTHOM CBSI3U (G— u R—CBHBI/I), B3aUMHOI'O BJIMSIHUS aTOMOB U I'PYIIIT
dTOMOB B MOJICKYJIaX, a4 TAKKC OT 0COOEHHOCTEH peain3allin Pa3JIMIHbIX

MEXaHHU3MOB NIPOTEKAHUS peaKLuit

XapaKTCPHBIC XUMHWYCCKUC CBOMCTBaA BCIICCTB COOTBCTCTBYIOLIUMU

SKCIIEPUMEHTAMH U 3aIIUCSIMU YPAaBHEHUN XUMUYECKUX PEAKIUI

ChopMHupoBaHHOCTh YMEHHUSI XapaKTepU30BaTh COCTaB M BakHeHIIne
CBOWCTBA BEUIECTB, IPUHAJIEKAIIUX K OIPEHEIEHHBIM KilaccaM |
rpynmaM CoeIMHEHHUH (IIPOCThIe BEIIECTBA, OKCUJIbI, TUAPOKCUIBI, COJIH;
YTIEBOIOPOABI, IPOCTHIC A(UPHI, CHUPTHI, PEHONBI, AJIbJICTH]IbI, KETOHBI,
KapOOHOBBIC KHCIIOTHI, CIIOKHBIE J(UPHI, JKUPBI, YIICBOJbI, AMHUHBI,

AMUHOKHCIIOTHI, OSJIKH)

10

ChopMUpOBaHHOCTE YMEHMSI IMPOBOAUTH PACYETBI MO XUMHUYECKUM
dopMynaM M ypaBHEHHSM XUMHUUECKUX PEaKUUH C MCIOJIb30BAaHUEM

(I)I/I3I/ILICCKI/IX BCJIIMYMH:

10.1

Macchl (00b€Ma, KOIMMYECTBa BEUIECTBA) MPOIYKTA PEAKIMU, €CITU OJTHO
W3 UCXOJIHBIX BEILIECTB JJAHO B BUJE PACTBOPA C ONPEAECIEHHON MAacCOBOM

J0JIei pacTBOPEHHOIO BEILIECTBA WU JaHO B U30BITKE (MMEET MPUMECH)

10.2

MacCOBOH WJIH 00BEMHOM JT0JIH, BBIX0/IA TIPOIYKTA PEAKIIUU

10.3

TeroBoro 3¢ dexra peakuuit

10.4

00BEMHBIX OTHOIICHUH ra30B

10.5

M0 HAaXOXJICHUI0O XUMUYECKOU (hOpMYJIbI BEIlleCTBa

41




11

12

Brnanenue cucremoil 3HaHMM O METOZAX HAay4YHOIO IO3HAHUS SIBJICHUU
MIPUPObI, UCTIIOJIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHUE IPUMEHSATh
STU 3HAHMS TPHU SKCIEPUMEHTAIbHOM HCCIEIOBAHUU BEIIECTB U JISI
OOBSICHEHHSI XUMHUYECKUX SIBIICHUH, HMEIOIIUX MECTO B TMPHPOJE,

HpaKTPI‘{eCKOI;’I ACATCIIbHOCTHU YCJIOBCKA U B HOBCCHHGBHOﬁ KHU3HHU

ChopmupoBaHHOCTh yMEHHSI TPUMEHSTH (WCIOIB30BaTh) 3HAHHUS O
COCTaBE W CBOMCTBAaX BEMIECTB IS DSKCICPUMEHTAIHLHOW TMPOBEPKHU
TUIIOT€3 OTHOCUTEIbHO 3aKOHOMEPHOCTEH MpOTEKaHUS XUMHUYECKUX
peakiuii W TPOTHO3HPOBAHUS BO3MOXKHOCTEH HX OCYILECTBIICHUS;
CHCTEMHBIE XMMHUYECKHE 3HAHUS i OOBSICHEHUS U TPOTHO3MPOBAHUS
SIBIICHUM, MMEIOIIUX €CTECTBEHHOHAYYHYIO MPHUPOAY; [JIsl TPUHSATHUS

IPaMOTHBIX PELICHUH MPOOJIeM B CUTYAIUAX, CBI3aHHBIX C XUMHUEH

13

CdopmMupoBaHHOCTh YMEHHSI TUIAHMPOBATH W MPOBOJIUTH XUMHUUYECKUM
OKCHEPUMEHT (ITOJlyYeHHE W HW3YYCHUE CBOWCTB HEOPTraHWUYECKHX |
OpPraHWYECKUX BEIIECTB, KAYECTBCHHBIC PEAKIUU YIICBOIAOPOIOB
Pa3IMYHBIX KJIACCOB M KHCJIOPOACOACPKAIIMX OPraHMYECKHX BEIIECTB,
pelieHre  SKCIEPUMEHTAJIbHBIX  33Jady IO  paclo3HaBaHMIO
HEOPraHUYECKUX M OPTaHWYECKUX BEIIEeCTB) C COOIIOACHHEM IMPaBUI
O6esomacHoro  oOpaiieHuss C  BeeCTBAaMH M JIAOOPAaTOPHBIM
o0opynoBaHueM; (GpopMyIMpOBaThH LETU UCCICAOBAHUS; MIPEACTABISTH B
pa3nuyHOil  (opMe pe3yNbTaThl OAKCIEPUMEHTa, aHATW3UPOBATh U

OLICHMUBATh UX JOCTOBEPHOCTH

14

CdopMHUPOBaHHOCTh YMEHHUSI OCYLIECTBIIATH LiEJIEHANPABICHHBIA MOUCK
XUMUUYECKON MH(OpMALIMU B pa3IMYHbIX UCTOYHUKAX (HayyHas U y4eOHO-
Hay4Has JIUTepaTypa, CpeicTBa MaccoBoi MH(popmanuu, cetb IHTepHET 1
Apyrue), KPUTHYECKH aHATU3UPOBATh XUMHUYECKYI0 HH(POPMALHIO,
nepepabaTbiBaTh €€ W HMCHOJNB30BaThb B COOTBETCTBHM C IOCTaBICHHOM

yueOHOI 3a1aueit

15

CdhopMHUpPOBaHHOCTE ~ yMEHMs  IIPOrHO3MPOBaTh, AHAJIM3HPOBATh MU
OLICHMBaTh HH(OPMAIMIO C MO3MLMUI HKOJOrMYecKoi O0e30macHOCTH
MOCJIEAACTBUIM OBITOBOM M NPOW3BOJCTBEHHOHN AEATENBHOCTH 4YeJIOBEKa,
CBSI3aHHOW C TepepadOTKOW BemiecTB; C(HOPMHUPOBAHHOCTH YMEHHIA
OCO3HaBaTh  ONACHOCTb  BO3JCHCTBMA  HAa  JKUBBIE  OPraHU3MBbI
OHpGI[CHéHHBIX BCIICCTB, IIOHHMMAas CMBbICI IIOKa3aTCId HpCI[CHBHOfI
Z[OHyCTHMOfI KOHIOCHTpAallu, W TMOACHATHL Ha MIpUMCEpax CHOCOOBI
YMCHBUICHHA U MPCAOTBpAICHUA UX BPCIHOI'O BOSHCﬁCTBHﬂ Ha OpraHusm

YCJIOBCKa
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INEPEYEHD 2JIEMEHTOB COAEP)KXAHMUS, IIPOBEPAEMBbIX HA ETD
IO XMMHH

Koxa

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

Teop €THYCCKHNEC OCHOBBI XUMHU

1.1

Crpoenue BemectBa. CoBpeMeHHas MOJENb CTpOeHHUs atoma. PacmpeneneHue
ANIEKTPOHOB IO DJHEPreTHYecKuM ypoBHsAM. Kiaccupukanms XUMUYECKHX
aneMeHTOB. OCOOEHHOCTH CTPOSHUS SHEPTeTHUECKUX YPOBHEH aTOMOB (s-, p-, d-
aneMeHToB). OCHOBHOE U BO30YXJAEHHOE COCTOSIHUSI aTOMOB. JIEKTPOHHAs

KoHUTYpanus aroMa. BalleHTHBIE JIEKTPOHBI

1.2

1.3

[lepuonuueckass cucrema xumuueckux daemeHtoB .M.  Menaeneesa.
Ousnyeckuit cmbicn [lepuonnueckoro 3akona J[.M. MenneneeBa. [lpuuunbl 1
3aKOHOMEpPHOCTH H3MEHEHHUS CBOMCTB SJEMEHTOB W HX COCAUHEHHH 10
nepuojlaM W Tpynmnam. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOMCTB MPOCTHIX

BCIICCTB, BOAOPOAHBIX COG,Z[PIHGHHﬁ, BBICHIUX OKCUAOB U THAPOKCHUIOB

BanentHOCTB. DaeKTpoOTpUIIATENbHOCTh. CTENEHh OKUCTICHUS

1.4

Buasl XxumMu4deckoi CBI3U (KOB&J’ICHTH&H, HOHHAasA, MCTAIJIIMYCCKasd, BO,[[OpOI[HaSI)
1 MEXaHHU3MEI €€ O6p&30BaHI/I$I. MC)KMOHeKy.TI}IpHBIC B3auMoJecTBU. BemecTBa
MOJICKYJIAPHOTO W HEMOJICKYJIAPHOTO CTPOCHMUH. Tunsl KPpUCTATINIMYCCKUX

pemérok. 3aBUCHMOCTb CBOMCTBA BELIECTB OT THUIIA KPUCTAJUIMUECKON PEIETKU

1.5

XumMmuyeckast peaxkmus. Knaccudukanus XUMHUYECKUX peakuuii B

HEOPraHWYECKOM U OpraHNYecKON XMMHUHU. 3aKOH COXPAHEHHUSI MacChl BELIECTB

1.6

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IUYHbIX (DaKTOPOB

1.7

TemoBbie 3¢ GeKTh XUMUYECKUX peakiuid. TepMoXuMudeckre ypaBHEeHHUS

1.8

Obpatumble peakuuu. XuMH4Yeckoe paBHOBecue. DakTopbl, BIMSIOLIME Ha

COCTOsIHHE XuMu4eckoro paBHoBecus. [Ipuanun Jle larense

1.9

Onekrponautudeckas auccouuanus. CuiabHble M ciadble 31ekTponuthl. Cpena
BOJIHBIX pAacTBOPOB BELIECTB: KHCJas, HEHTpanbHas, MenoyHas. CreneHb

JucCColranmu. PeaKL[I/II/I HOHHOI'0 OOMEHa

1.10

IMunponus comneii. Monnoe npousBenenue Boabl. Bomopoausiili mokaszarens (pH)

pactBopa

CnocoOb1 BBIPAKCHUSA KOHICHTPALIMHA PACTBOPOB: MACCOBAd NOJIA paCTBOpéHHOFO
BCIICCTBA, MOJISIpHAA  KOHLCHTpALIU:. Hacpimienable M HEHACHIIICHHEBIE

pacTBOpHI, pacTBOPUMOCTh. KpucTtamioruaparst

1.12

OKHCIUTETLHO-BOCCTAHOBHUTENIbHBIC peakini. [loBeneHne BEmeCcTB B Cpeaax ¢

pa3HbIM 3HaueHueM pH. MeTobl 251eKTpOHHOTO Oajlanca
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1.13

DJEKTPOINU3 PACTBOPOB M PACINIAaBOB CoJei

OcHOBEI HeOpFaHHQCCKOﬁ XUMHHN

2.1

Knaccugukarus Heopraundecknx coenHeHnii. HoMmeHknarypa HeopraHmuecKkux

BEILIECTB

2.2

23

XWMHUYECKHUE CBOWCTBA BAKHEHIIMX METAJUIOB (HATPUM, KaJHid, KaJbIUH,
MarHuii, aJlOMHHHUNA, ITUHK, XpPOM, JKele30, MeAb) U MX coequHeHuil. OOmue
CHOCOOBI MONTYYEHHSI METAIIIOB

XWMHYECKHUE CBOWCTBA BAKHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEphbl, a30Ta,
docdhopa, yriepoma W KpEeMHHs) W HUX  COCAMHEHHH  (OKCHJOB,

KHCIIOPOJICOJIEPKALIX KUCIIOT, BOJOPOAHBIX COETUHEHUN)

24

2.5

I'eneTndeckas cBsI3b HCOPTaHNYCCKUX BCIICCTB, IIPUHAMJICIKAINNX K Pa3JIAYHbIM

Ki1accaM

#i#HPar##  nenrudukanus HeopraHndeckux coenuHennii. KagecTBeHHbIC

PCaKkiy Ha HCOPTaHNMYCCKHUEC BEIICCTBA U NOHBL

OCHOBEI OpFaHquCKOﬁ XUMHNHU

3.1

OCHOBHbBIE TOJIOKEHHUS TEOPUM XMMHMUYECKOIO CTPOEHUS OPraHUYECKUX
coenunennit A.M. BytnepoBa. YriaepoaHblil CKeNEeT OPraHUYE€CKOM MOJIEKYIIbI.
KpatHocTh XMMHYECKOH CBSI3U. S- U p-CBA3U. Sp3-, sp2-, sp-THOpUAH3ALUU
opOuTaNeil aTOMOB yriepoja. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMHYECKOTO

cTpoeHns Monekyll. ['omonoru. I'omonoruueckuii psa. Mzomepus u uzomepsl

3.2

33

[Tonsstue o  QynkumoHanpHOM  rpymme.  OpueHTanmoHHBIE 3G (HEKTHI
3aMecTHUTeNIeH

[IpencraBnenne o knaccuduKalu opraHudeckux BemecTB. Homenkmnatypa
OPraHUYECKUX COCIUHEHUN (CHCTeMaTH4ecKas) W TPUBUAIBHBIE Ha3BaHUS

BayKHEHIIINX HpCI[CTaBHTeJIGfI KJIaCCOB OPraHNYCCKUX BEIICCTB

3.4

CBO6OI[HOp8.IIPIKElJ'ILHLII>i M HOHHBIA MEXaHU3MBI peaknuu. Ilonsatue o

HykJieopuie u snexrpoduie. [Ipasuno MapkoBuukosa. [IpaBuio 3aiinea

3.5

Ankanbl. XUMHUYECKHE CBOMCTBA aJKAHOB: TaJIOTEHHUPOBAHUE, JIETUAPUPOBAHUE,
TEPMUYECKOE PAa3IOKECHHE, KPEKUHT, Hu3oMepu3anus, ropeHue. Ilomydenue
ankanoB. [lukmoankanel. Crnenuduka CBOWCTB IHMKJIOATKAHOB C MaJbIM

pa3sMepoM HHUKIIA. Peaxmun MMPUCOCAUHCHUA U PAOAUKAJIBHOI'O 3aMCIICHUA

3.6

AnkeHbpl. XUMHYECKHE CBOICTBA: peakLUU MPUCOEIUHEHUS (raJlor€HUPOBAHUE,
TUJIPUPOBAHUE, TUAPOrajOreHUPOBAaHUE, TUApATALMs), FOPEHUs, OKUCICHUS U
noiauMepu3anuy. [IpoMbiniuieHHBIe U JTAOOpaTOpPHBIE CMOCOOBI  TOJTYYEHHUS

AJIKCHOB

3.7

AJ'IKa,I[I/IeHBI. XuUMU4Jeckrue CBOMCTBaA AJIKAIUCHOB: PpC€aKnuKu IPHUCOCIUHCHUA
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(ruppupoBaHue, TajJOreHUpPOBaHUE), TOpeHHus U nonumepusauuu. [lomyueHue

AJIKaIUCHOB

3.8

AnkuHbpl. XMMHUYECKHE CBOWCTBA: PEAKIMM IPUCOEIUHEHUS (raJlor€HUPOBAHUE,
THIPUPOBAHKE, THApATAIMs, THMIPOTaIOreHUpOBaHHE) KaK CHOCO0 TMONydeHUs
MIOJINMEPOB M JAPYIMX IOJIE3HBIX INPOAYKTOB. Peakumu 3amemenus. I'openue
AlETWIEHA KaK NCTOYHHMK BBICOKOTEMIIEPATYpPHOI'O IUIAMEHH IS CBAPKU U PE3KH

MCTAJIJIOB. HpI/IMeHeHI/Ie aliCTHJICHA

3.9

Apenbl. XHUMHYECKHE CBOHCTBa O€H30/a: peakuuu AIEKTPOPUIBHOTO
3aMEIIEHMs], TPUCOECAUHEHMS (TUAPUPOBAHUE, TaJoreHupoBaHue). Peaknus
ropeHusi. OcOOEHHOCTH XUMHYECKHX CBOWCTB Toiyona. llomydenue Oenzona.
OcobeHHOCTH XHMMUYECKUX CBOHCTB crupona. [lomumepusauus crupoa.

Crioco0bl TONTy4eHHs M IPUMEHEHUE apOMaTHUYECKUX YTIIEBOAOPOIOB

3.10

Crouptel.  IlpenenpHble  OIHOATOMHBIE CIUPTHI. XHMMHUYECKME CBOMCTBa:
B3aUMOJICHiCTBHE €  HaTpueM Kak CIoco0  YCTaHOBIIGHUS — HaJlU4Yus
THIPOKCOTPYMNIbI, €  TaJlOreHOBOJOPOJAMH  Kak  CHOCO0  TOJy4eHHus
pacTBOpUTENEH, BHYTPU- U MEXMOJIEKYJISIpHAsL IeruapaTanys. Peakius ropeHus.
[Tonydenue »sTaHONa: peakuuss OpOKEHMs TJIOKO3bl, TUApATAlUs OTUIICHA.
OTUJIEHITIMKONb W TJIMLUEPUH KakK IMPEICTAaBUTENH TPEAeIbHbIX MHOTOATOMHBIX

CIIUPTOB

3.11

®denon. Xumudeckue CBOMCTBa ¢eHona (peakiuu C HaTpUeM, THIPOKCHUIOM

HaTpus, 6pomom). [Tonyuenue penona

3.12

AHBI[GI‘I/IIIBI. XUMHYECKHE CBOMCTBA NpCaACIbHBIX AJbACTUAOB: THAPHUPOBAHUC,
KAueCTBEHHBIC DPEAKIMM Ha KApOOHWIBHYIO TPYMIy (peakiusi «cepeOpsHOro
3epkasiay, B3aumojeicteue ¢ ruapokcunom meau (II). Iomyuenue npemenbHBIX
albJIETUJI0B: OKUCJICHHE CHOUPTOB, THApaTalMs aneTwieHa. ALETOH Kak

MpEaACTAaBUTCIIbL KETOHOB. OcobeHHoCTH pPEaKknu OKHUCICHUA allCTOHA

3.13

KapOoHoBbIe KHCITOTBI. XWUMHUYECKHE CBOWMCTBA MPEIEIBbHBIX OIHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOCHHOCTH XUMUYECKUX CBONCTB MYPaBbUHOM KHCIIOTHI.
[TomydyeHue mpeaeNnbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHCIIOT: OKHCIICHUE
AJIKaHOB, AJIKEHOB, MEPBUYHBIX CHUPTOB, albIACTHAOB. BpIciine mpenenbHbie U

HeTpeIeIbHbIC KapOOHOBBIE KHCIIOTHI

3.14

Cnoxsele 3¢upsl u xupbl. CrocoObl MOTY4YEHHS CIOXKHBIX 3(PUPOB.
OOparumocTts peakiuu sTepudukanuu. llpumeHeHune ciaoXKHBIX 3(QHUPOB B
NUIIEBOH M MapprOMEpHOW NPOMBINUIEHHOCTH. JKHpBI Kak CIOXHBIE 3(UPHI
TJUIEPUHAa M BBICHIMX KAapOOHOBBIX KHUCIOT. XHUMHUYECKHE CBOMCTBA >KUPOB:
TUJIPUPOBAHUE, OKHCIEHUE. ['Maponus, WM OMBUICHHE, >KUPOB KakK CIOco0

MPOMBIIIJICHHOTO TIOJYYEHHUSI COJel BBICIIUX KapOOHOBBIX KHCIOT. MBUTA Kak
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COJIM BBICHIHUX Kap6OHOBLIX KHCIIOT

3.15

3.16

XWMHUYECKUE CBOMCTBA IVIIOKO3BI: pEaKUMM C Y4aCTHEM CIUPTOBBIX U
aJIBJICTUIHOM TPYNI U MOJIOYHOKHCIIOe OpokeHue. [IpuMeHeHMe TIIOKO3bI, €€
3HAYEHHUE B KU3HEACATEIbHOCTU OpraHnusma. Jlucaxapuibl: caxaposa, MaJbTo3a.
BoccranaBnuBaomuye M HEBOCCTAaHABIMBAIOIIME  aucaxapuabl. ['maponus
nucaxapunoB. Ilomucaxapuael: Kpaxmai, TIMKOreH. CTpOeHHE MaKpOMOJIEKYJI
KpaxMaja, TJIMKOI€Ha M LeUIoNIo3bl. (DU3NYEeCKHEe CBOMCTBA Kpaxmala U
LEJUII0I03bl. XHMMHUYECKHME CBOMCTBA Kpaxmaya: THIPOJIM3, KadyeCTBEHHAs
peakuus ¢ MOAOM. XUMHUYECKME CBOWCTBA ILIEJUIFOJIO3BI: TMIPOJIHN3, MOJIy4YECHUE
3¢upoB 1eTroNo3bl. [loHsATHE 00 MCKYCCTBEHHBIX BOJOKHAX (BHCKO3a,

aIeTaTHBIA MIENK)

AMuHBI. AMHHBI KaK OPTaHUYECKHE OCHOBAHUS: PEAKIIUU C BOJOH, KUCIOTaMH,
peaknusi TOpPEHUsA. AHWIMH KaK TIPEICTaBUTENIb apOMATHYECKHUX aMHHOB.
XWMHUYECKHUE CBOMCTBA aHWJIWHA: B3aUMOJICHCTBHE C KHCIOTaMH, OpOMHOMN
BOAOM, okucieHue. IlomydyeHne aMHHOB aJKWJIMPOBAaHHEM aMMHaKa |

BOCCTAaHOBJICHUEM HUTPOIIPOU3BOAHBIX YTJIIEBOJOPOA0B

3.17

AMUHOKHCIOTHI U Oenkd. AMHHOKHCIOTHI Kak aM(oTepHbIE OpraHuvecKue
coenuHeHns. OCHOBHBIE aMWHOKHCIIOTHI, oOpasyromme Oenku. XHMHUYECKHe
CBOMCTBA OCIIKOB: THAPOJIU3, JCHATYpAIUs, KAYCCTBCHHbBIE (IIBETHBIC) PEAKIIHH

Ha OeJIKu

3.18

CtpoeHne M CTPyKTypa MOJUMEPOB. 3aBUCUMOCTb CBOMCTB IOJMMEPOB OT
cTpoeHust Moiekyn. OCHOBHBIE CIOCOOBI TOJYYEHHUS BBICOKOMOJEKYISPHBIX
COCIMHEHHIA: peakIuy MOJMMEpU3alud U monuKoHaeHcannn. Knaccudukarms

BOJIOKOH

3.19

#HHPart## nenTudukanus opraHnyecKuxX CoeTMHeHUH. Pemenne

SKCIICPUMCHTAJIbHBIX 3a/1a4 Ha paCliO3HaBaHUE OPraHUYCCKUX BCIUICCTB

3.20

I'enerndeckas CBA3b MEXAY KJIaCCaMU OPraHUYECKUX COCIUHEHUN

XUMHS U KU3Hb

4.1

Xumusi B TIOBCENHEBHOW ku3HH. [IpaBmia Oe3omacHOM pabOThI C €IKUMH,

IrOprOYMMH U TOKCUYHBIMHU BCUICCTBAMHU, CPECACTBAMU OBITOBOM XMMHUH

4.2

Xumus U 300p0OBbe. XUMUS B MEAULIMHE. XUMUS U CEIIbCKOE XO35IMCTBO. XUMHUS B
NPOMBIIUIEHHOCTH. XHMMHUS W SHEPreTHKa: MPUPOAHBIA M TOMYTHBIM HEDTIHOM
rasbl, UX COCTaB M ucnosnb3oBaHue. CocraB HeTH U €€ nepepaboTKa (MPUPOIHBIE

HCTOYHUKHU yTIICBOJIOPOIOB)

43

XuMuss U 3KoJorusi. XUMHUYECKOEe 3arps3HEHHE OKpY)KAIoIIeW Cpeldbl U ero
nocneactsus. Oxpana ruapocdepsl, MOUYBbl, aTMocdeprl, Guopbl U GayHbl OT

XUMHUYCCKOTO 3arpA3HCHUA. Hpo6neMa OTXO0A0B H IMOOOYHBIX IMPOAYKTOB.
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AJ'ILTepHaTI/IBHBIC HCTOYHHUKH SHCPTUHN

OGH.II/IC NpCaACTaBJICHUA O MPOMBIINIJICHHBIX crocobax MOJIYUYCHUA XUMHUYCCKHUX

BEILIECTB (HA NpHUMEpE MPOU3BOACTBA aMMMaKa, CEpHOM KUCIOTHI). U€pHas u

44 nBetHas  Mmetawnyprus. CTeKI0O W CHIMKATHAs  MPOMBINIIEHHOCTb.
[MpombiieHHass ~ opranmdeckas  xuMus.  CheIpb€ U1 OpraHUYeCKOu
MIPOMBIIIICHHOCTH

5 HHHPar###Tunbl pacu€THBIX 3a7a4
HH#HPar##H#PacuéThl Macchl BelecTBa Wik 00bEMa Ta30B IO U3BECTHOMY

5.1 KOJIMYECTBY BEIECTBA, MACCE WIH 00bEMY OHOTO U3 YYACTBYIOLIUX B PEAKIIUU
BEILIECTB

52 #H##Par###Pacuérh TemmoBoro addexra peakuu

5.3 HH#HPar###Pacuérel 00BEMHBIX OTHOLICHUN Ta30B MPU XUMHUYECKUX PEAKIIUAX

54 HH#HPar##H##Pacuérel Maccsl (00bEMa, KOTMYECTBA BEIIECTBA) MPOTYKTOB

. peaKImu, eCIu OJTHO M3 BEIIECTB JaHO B U30BITKE (MMEET PUMECH )
55 #HHPar#Ht#PacuéTsl MaccoBOM WM 00BEMHOM J0JIH BBIXOAA MPOIYKTa PEeaKIUn
. OT TEOPETHYECKU BO3MOKHOTO
HH#HPar##H#Pacuérel Mmaccsl (00bEMa, KOIMYECTBA BEILIECTBA) MPOIYKTa PEaKIHy,

5.6 €CJIM OJIHO M3 BEILIECTB JAaHO B BHJIE PACTBOPA C ONPEAETEHHON MAaCCOBOU J101€H
PacTBOPEHHOTO BEIIECTBA

57 HHHPar###Pacd€Thl ¢ HCTIOJIB30BAHUEM TTOHATHI «MacCcoBasi 0I5, «MOJIsIpHast

' KOHIICHTPAIUS», «PACTBOPUMOCTbHY
#HH##Part##Haxox ienne MOJIEKyJISIpHON (OpMYJITbl OPraHMYECKOr0 BEIIECTBA 110
5.8 €ro TUIOTHOCTH M MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIIIIUX B €r0 COCTaB, WIIH 110

IIPOJYKTaM CrOpaHUs
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YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O TIPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA

» Xumus; 10 xknacc. yrnyonennoe ooyuenue Epemun B.B., Ky3pmenko H.E.,
Tepenun B.U. u ap.; nox pexakuueii Jlyauna B.B. O6mectBo ¢
OTPpaHWYCHHOU OTBETCTBEHHOCTHIO «[IPODA»; AkiinonepHoe 001IecTBO

«U3parenscTBO «IlpocBemenuey

METOAUYECKHUE MATEPUAJIbI 1JISA YYUTEJISA

1. Epemun B. B. Xumus. 10-11 kin. Metoandeckoe nocodbue / B.B. Epemusn,
A.A. lpo3nos, U.B. Bapranosa. — M.: JIpoda, 2013.

2. Epemun BB u ap. IIporpamma kypca xumuu aid 8-11 knaccos
obmeoOpa3oBarenbHbIX yupexaeauit. — M.:JIpoda, 2009.

3. Ky3smenko H. E., Epemun B. B. 2500 3a1a4 1o XUMHUM ¢ pelICHUSIMU. —
M.: Onwnkc, 2006.

4. I[lpuMepHbIe TPOrpaMMBbI 110 Y4eOHBIM NpeameraM. Xumusa 10-11 kmaccer.
Crangaptsl Broporo nokonenus. — M.: [Ipocsenienue, 2011.

5. I'muuka H.JI. O6mas xumus: yaueonoe nocooue / H.JI. I'munka. — U3n. crep.
— M.: Knopyc,2016.

6. I'nmunka H. JI., PabunoBuu B. A., Pyouna X. M. 3agauu u ynpaxHeHHUS 110

o0meit xumun. — 2002.
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HOUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET

HHuTepHET-pecypchl Ha pYCCKOM SI3BIKE

http://www.alhimik.ru IIpeacraBnens! ciaeayromniyue pyOpruKku: COBETHI
aOUTYpHUEHTY, YUUTEITIO XUMHH, CIIPAaBOYHUK (OUE€HBb OOJIbIIas moa00pKa
TaOJIMI] ¥ CIPABOYHBIX MAaTEpUAIOB), Beceliass XUMHUS, HOBOCTH, OJIMMITHAbI,
KYHCTKaMepa (Macca MHTEPECHBIX UCTOPUUYECKUX CBEICHHUIN).

http://www .hij.ru XKypran « Xumus u 5KU3Hb» MOHATHO ¥ 3aHUMATEJIHHO
paccka3piBaeT 000 BCEM UHTEPECHOM, UYTO MIPOUCXOIUT B HAYKE U B MUPE, B
KOTOPOM MBI JKHBEM.

http://chemistry-chemists.com/index.html DnekTpoHHbIN KypHaAT « XUMUKU U
XUMUS», B KOTOPOM MPEICTaBICHO MHOKECTBO OMBITOB IO XUMHUH,
3aHUMAaTEeIbHON MH(OpMaIINK, TO3BOJISAIONICH YBIIeUb YYEHUKOB
IKCIIEPUMEHTATBLHON YaCThIO MPEIMETA.

http://c-books.narod.ru BceBo3moxkHas nurepaTypa mo XuMuH.
http://www.drofa-ventana.ru 3BecTHO€ U31aTEIHCTBO YyUEOHOU JIUTEPATYPHI.
HoBuHKY HayqHO-TIOMYJISAPHBIX ¥ 3aHUMATEIbHBIX KHUT IO XUMHH.
http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MKOABHBINA MOPTAI
CO CCBIIKaMU Ha 00pa3oBaTeIbHbBIE CAUThI IO XUMHH.

www.periodictable.ru COOpHHK cTaTeit 0 XUMHUYECKUX DJIEMEHTAaX,
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WJITFOCTPUPOBAHHBIN SKCTIEPUMEHTOM.
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