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MNOACHUTEJIBHASA 3AIINCKA

PaGouas nmporpamma Mo XMMUU Ha YPOBHE CpeIHEro oOmiero oOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanuu B Poccuiickoii denepanumn», TpeObOBaHUN K pe3ysIbTaTaM OCBOCHHS
benepanbHOI oOpa3oBaTenbHOI POTrpaMMBbl CpeaHEro o0111eT0
oopazoBanuga(POIl COO), npencraBieHHbx B DepepaqbHOM TOCyJapCTBEHHOM
oOpazoBarenbHoM cTanaapre COO, c¢ yuérom Konuenmuu npenogaBaHus
y4eOHOro mnpeamera «XUMHs» B 00pa3oBaTEeNbHBIX OpraHu3auusx Poccuiickoi
@denepanyy, peanu3yloOIUX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrpaMMBbl, H
OCHOBHBIX ToNOkeHU «Crpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Odeneparuun Ha niepuoa a0 2025 roma» (Pacmopsbkenue I[lpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

XuMHUsi Ha YpOBHE YIIyOJIEHHOTO M3y4Y€HHUS 3aHMMaeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4HOro ooOpaszoBanus ywammxcsa 10-11 xmaccos.
WN3yuenue mpeamera, peaquzyeMoe B YCIOBUAX JudPepeHInpoBaHHOTO,
npouibHOro 0Oy4YeHHs, MpU3BaHO oOOecneunTh OoO0Ee00pa30BaATENbHYI0 U
OOIIEKYJBTYPHYIO TOJATOTOBKY BBIMYCKHUKOB IIKOJIBI, HEOOXOAMMYIO  JUIs
aJlanTaiyy uX K OBICTPO MEHSIOIIMMCS YCIOBUSM KH3HU B COIUYME, a TAKXKe IS
MPOJOJDKEHUs O0y4YeHUs] B OpraHu3auusix npodeccruoHaibHOro oOpa3oBaHUs, B
KOTOPBIX XUMUS ABJISIETCS OJHON U3 IPUOPUTETHBIX JUCLIUILINH.

B nporpamMme no XMMHM Ha3Hay€HUE IMpeaMeTa «XUMUS» MOIydaeT
NOoAPOOHYI0  WHTEPHIPETAlMI0 B  COOTBETCTBHM C  OCHOBOTMOJATrarolIMMU
nonoxkenusimu ®I'OC COO o B3auMOOOYCIIOBIIGHHOCTH IieJieH, COAep:KaHus,
pe3ynbTaToB OOydYeHHs M TpPeOOBAaHUM K YPOBHIO IOATOTOBKH BBITYCKHHKOB.
CBHUIETENBCTBOM TOMY SIBISIFOTCS CJIEIYIOLIME BBIIOJHIEMBIE MPOrpaMMON IO
XUMUHU (PYHKITUN:

e HMH(QOPMALMOHHO-METOAMYECKAsl, peanu3alus KOTOpoll obecrieunBaeT
MOJIyYeHHE NPEICTaBICHUA O LENsAX, COJIepKaHUHM, OOUIel cTpareruu
oOyueHus, BOCIIUTAHUS U Pa3BUTHS 00YyYarOIIUXCsl CPEICTBAMU MIpEeIMeETa,
M3y4aeMoOro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHu3alMOHHO-TUIAHUPYIOILAs, KOTOpast peaycMaTpuBaeT
ONpEJENICHNE: MNPUHLMIIOB CTPYKTYpPUPOBAHUS W TOCIEI0BATEIbHOCTU
U3y4eHUs Y4eOHOro MaTrepuaja, KOJIUYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTePUCTUK; MOIXO0I0B K (OPMHUPOBAHUIO COACPIKATEIHHOM OCHOBBI
KOHTPOJII U OLEHKH OO0pa3oBaTENbHBIX JOCTHKEHUW OOYyYarolUXcs B
paMKax HWTOTOBOM aTrTecTauud B (OpME €IUHOr0 TOCYyAapCTBEHHOIO
’K3aMEHa N0 XUMUHU.

[Iporpamma A yriyOaEHHOTO U3YUYEHUSI XUMUU:



e yCTaHABIWBAaeT WHBAPUAHTHOE MPEIAMETHOE COJEp’KaHUe, 00s3aTeIbHOEe
JUIST W3y4YeHUsT B paMKax OTAENbHbIX Npoduiiel, mnpegycMarpuBaet
pacnpeneieHue M CTPYKTypUpPOBaHHME €ro IO KjaccaMm, OCHOBHBIM
CoJIep KaTeNIbHbIM JIMHUSIM/pa3ienaM Kypca;

e JaéT MpPUMEpPHOE paclpelesieHne Y4eOHOro BPEMEHM, PEKOMEHIYEeMOIo
JUTSL U3yYEHUS OTACIIbHBIX TEM;

e IMpeJiaraeT MNPUMEPHYIO TOCIEIOBATENbHOCTh H3YUYEHHUS Y4eOHOro
MaTepuaia ¢ y4€TOM JIOTMKH MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U
MEXIPEAMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a7a4 U3yUYeHUs IpeIMeTa
Ha yriyOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero oOmiero oOpa3oBaHUs, COJAEPKATENbHOW XapaKTEPUCTUKHU
IUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS OCHOBHOW 00pa3oBaTeIbHOU
MIPOrPaMMBI CpEIIHETO oO1ero oOpa3zoBaHuUs (JIMYHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), & TaKXe€ C YUYETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATEIbHBIX JACHCTBUN  OOydYaromierocs IO OCBOEHHUIO
CoJIep KaHMs IpeIMeTa.

[Io BceM Ha3BaHHBIM MO3MUIMSM B MPOrpaMMe IO XUMHUU TPEIyCMOTpPEHA
MPEEeMCTBEHHOCTh C OOY4YEeHHMEM XMMHUU Ha YPOBHE OCHOBHOIO OOILETro
oOpazoBaHusa. 3a TpefeiaMd YCTAaHOBJICHHOM MpOrpaMMoM MO  XHUMHH
o0s13aTeNIbHON (MHBApPUAHTHOMN) COCTABIISIONIEH COAEpKaHUS Y4eOHOro IpeaMeTa
«Xumus» OcTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapUaTUBHOW COCTABIISIFONICH,
KOTOpas JOJDKHA OMNPENENsThCS B COOTBETCTBUM C HANpaBIEHUEM KOHKPETHOTO
npoduis 00y4yeHus.

B cootBercTBUM € KOHUeNTyaldbHbIMU mnoJoxeHusMu OI'OC COO o
HAa3HAYEHUU TPEIMETOB 0a30BOTO M YIIyOJEHHOrO YpPOBHEH B CHCTEME
nuddepeHiupoBaHHOT0 O0y4YEeHHUsI Ha YpOBHE CpEAHEro ooOiiero oOpa3oBaHUs
XUMHUSI Ha YPOBHE YINIyOJEHHOIO M3YyYEHHs HANpaBIE€H Ha peaau3aluio
IIPEEMCTBEHHOCTH C  MOCJIEAYIOIIMM  3TallOM  IOJYYEHUS  XHUMHYECKOIrOo
oOpa3oBaHHS B paMKaX MW3yUYEHHUS CHEIUAIbHBIX E€CTECTBEHHO-HAYYHBIX H
XUMHUYECKUX JTMCUUIUIMH B By3aX M OpraHu3alusaX CpeAHero npodheccruoHaibHOro
oOpa3zoBaHud. B 3Toil cBf3M H3yueHHE NpeaMeTa «XUMHUS» OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha pAaclIUpeHue M yriayOJeHHe TEOpeTHYEeCKOW |
MPAKTUYECKON MOATOTOBKU OOYYalOIUXCsl, BEIOPABIINX OMPENEIEHHBIA MPOPUITH
oOy4eHMsI, B TOM YHUCJE C MEPCIEKTUBOMN MOCIEAYIOMIEro NOMyYeHUsI XUMUYECKOTO
oOpa3zoBaHus B OpraHu3aiusx npodeccuoHalIbHOro oopazoBanus. Hapsiay ¢ atum,
B cBere TpedoBanuii ®I'OC COO Kk mIaHUPYEeMBIM pe3yJbTaTaM OCBOCHHSI
denepanbHOlt 00pa3oBaTENbHONW MPOTPAMMBI  CpeAHEro 001ero oOpa3oBaHUs
U3ydeHue ImpeaMeTa «XUMHUS» OpPHEHTHPOBAHO TaK)Ke Ha pelleHue 3ajad



BOCIIUTAHUSI U COIMAILHOTO PAa3BUTUS OOydYaromuxcs, Ha (popMUpOBaHHE Yy HUX
OOIIEMHTEIUIEKTYa IbHBIX YMEHHUM, YMEHUIM pallMOHaTU3alui y4eOHOTO Tpyla U
000OIIEHHBIX CHOCOOOB  JICSITEIHHOCTH, HWMEIOIIMX MEXAUCIUIIIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocraBastomuMu  ripeMeTa « XUMHEs» Ha YPOBHE YIUIYOJIEHHOTO WU3y4YEHUS
ABIIAIOTCSL YIUIyOJNI€HHbIE Kypchl — «Opranuueckas xumus» u «OOmas u
HeOpraHudeckas Xxumus». [Ipu onpeneneHnuu Moaxo10B K 0TOOPY U CTPYKTYPHOMH
OpraHu3alMy COJEpKaHus STUX KypCOB B MporpaMMe IO XHMHHU 32 OCHOBY
npuHaTel nojoxkeruss GI'OC COO o pasznuuusx 0a30BOTO U YIUIyOJIEHHOTO
YPOBHEH U3yUYeHUs MPEAMETA.

OcHoBY copepxkaHusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpPraHUYecKass XUMHUSD COCTaBIs€T COBOKYIHOCTb MPEAMETHBIX 3HAHUU U
YMEHUH, OTHOCAIIUXCS K 0a30BOMY YPOBHIO M3yYeHHs TpeaMera. JTa CUCTEMa
3HAHMM TMOJy4YaeT ONpeneiIE¢HHOE TEOPETHUYECKOE [OMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIIUK 00BEM  (HAKTOIOTHYECKOTO
Marepuana. Tak, Ha yrIyOJ€HHOM YpOBHE H3Y4YEHHUsI MpeaMeTa olecredeHa
BO3MOXXHOCTh 3HAYMUTEIHLHOTO YBEIWYEHUS O0BbEMA 3HAHUH O XHUMHYECKUX
AJIIEMEHTaX U CBOMCTBaX WX COCJUHEHUN Ha OCHOBE PACIIMPEHUS U YIIIyOJICHUS
MPECTABICHUM O CTPOCHUM BEIIECTBA, XMUMHUYECKON CBS3M U 3aKOHOMEPHOCTSX
MPOTEKAHUS PEeaKlUi, pacCMaTPUBAEMbIX C TOUKHU 3PEHUS] XUMUYECKOW KUHETUKHU
U TepMOAMHAMuKU. M3ydeHue mnepuoanueckoro 3akoHa u llepmogmueckon
CUCTEMBl ~ XHMHYECKHX  DJIEMEHTOB 0azupyercs HA  COBPEMEHHBIX
KBAaHTOBOMEXaHMUYECKUX MPEJCTABICHUSIX O CTPOCHUHU aToMa. XUMHUYECKasl CBS3hb
OOBSICHSIETCA C TOUKHU 3PEHUS PHEPIeTUUECKUX U3MEHEHUN Mpu €€ 00pa30BaHUU U
pa3pyIieHnd, a TakKe ¢ TOYKH 3pEHUsS MEXaHU3MOB e€ oOpa3oBanus. M3ydenwue
TUMIOB ~ peakuuMid  JOmojHseTcs  (OPMUPOBAHMEM  MpEACTaBIECHUNM 00
ANEKTPOXUMHUYECKHUX TPoIleccax U JIEKTPOJIM3E PACIJIaBOB U PaCTBOPOB BEIIECTB.
B kypce opraHnuyeckol XMMHUU TPU PACCMOTPEHUM PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUN yAeNseTcs 0co00e BHUMaHUE BOmpocaM 00 AIEKTPOHHBIX dddeKTax,
O B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX pPeaKlui.

Ocoboe 3HayeHHWe UWMEET TO, YTO Ha COAEpKAaHUE KypCOB XHMHUU
yIIIyOI€HHOTO YPOBHS U3yUYEHUS JIJIsl KIIACCOB OMpPeAeIEHHOr0 podus (T1aBHbBIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JONOJHCHHH K oOmeld cucreme
MPEIMETHBIX 3HAHUM) OKa3bIBAIOT BIMSHHUE CMEKHBIE MpeaMeThl. Tak, Halpumep,
B COJCP)KaHUM MpeaMeTa I KJIACCOB XUMUKO-(PU3NYECKOro mpoduis 0oJbiioe
3HaueHHue OyIyT MMETh AJIEMEHThl y4eOHOro marepuaina mno oduieil xumuu. Ilpu
M3YYEHUU TIpeJMeTa B JAaHHOM CiIy4yae akIeHT OyJeT cjenaH Ha OOUIHOCTH
METOJIOB MO3HAHMS, OOIIHOCTh 3aKOHOB M TEOPUH B XMMHUU U B (PU3UKE: aTOMHO-
MOJIEKYJIsipHas Teopusi (MOJEKyJsipHas Teopus B (PU3MKE), 3aKOHBI COXPAHCHHS



Maccbl M JHEPruM, 3aKOHBl TEPMOJWHAMMKH, 3JIEKTPOJIU3a, MPEACTABICHHUS O
CTPOECHHUH BELIECTB U JIPYTOE.

B TO e BpemMs B COIEpKAHMM TpeIMeTa s KJIaCCOB XHMMHKO-
Oounonornyeckoro nmpoduiist OONbIINKA yAEIbHBIA BeCc OyJeT MMETh OpraHuyecKas
xuMusg. B 3TOM cimydae mpedocTaBisieTCsl  BO3MOXKHOCTH Uil OoJiee
OOCTOSITENIBHOTO ~ PACCMOTPEHMSI XMMUYECKOW  OpraHu3alMd  KIETKH  Kak
OMOJIOTUYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOJIAT, K NpPHUMEPY, TaKHUe
CTPYKTYpPHbIE€ KOMIIOHEHTBI, KaK JHUMIUAbI, OEJKH, YIJIEBOJAbI, HYKIEHMHOBBIC
KUCJIOTBHl U Apyrue. lIpm 3TOM 3HaHMS O COCTaBE M CBOMCTBAx IPEICTABUTENEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIyKaT OCHOBOWM [JIi W3YYEHHUS
CYILLIHOCTH MpoueccoB (OTOCUHTE3A, IbIXaHUs], TUILEBAPEHUS.

B mumane ¢opMmHpoBaHHS OCHOB HAyYHOTO MHMPOBO33PEHHUS, OCBOCHHUS
OOIIIEHAyYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTHYECKOTO MPUMEHEHHS HAyUHbIX
3HAaHMM H3y4eHHE MpeaMeTa «XuMus» Ha yriayOJEéHHOM YpOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBA3SIX C yU€OHBIMH MPEIMETAMHU.

[Ipn u3ydyeHuun yuyeOHOro mnpeamera «XuUMUsS» Ha YIIyOJIEHHOM YpOBHE
Takke, Kak Ha YPOBHE OCHOBHOTO U CpeIHero oo0miero oopa3oBanus (Ha 6a30BOM
YPOBHE), 3a7laueil EPBOCTEIIEHHOW 3HAYUMOCTH SBJISETCS (DOPMUPOBAHHE OCHOB
HAyKd XUMHUU Kak o00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
JeATENbHOCTH YEJIOBEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOI KyJIbTYyphl. Pemienne
TOM 3aJaud Ha YriayOJIEHHOM YpOBHE M3Y4YEHHMsS INpeaMeTa MpeArnoiaraet
peanu3aluio TaKuX 1eNe, Kak:

e (QopmMupoBaHME TPEACTABICHUN: O MaTepUaTbHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTSIX M MTO3HABAEMOCTH SIBJIEHUUN MPUPOJBL, O MECTE XUMHUH B
CHUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poiu B oOOecredyeHuun
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  PEHICHUH  MpoOJeM
HKOJIOTHYECKOM, IHEPreTUYeCKON U MUILEeBOW 0E€30MacHOCTH, B Pa3BUTHU
MEJUIMHBI, CO3JaHUH HOBBIX MaT€pUaIOB, HOBBIX UCTOUHUKOB YHEPTUH, B
o0ecreyeHnn paloOHaIbHOTO MPUPOJONONIb30BaHUs, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOIIeH KyJIbTYphl YEIOBEKAa, a TaKXe JKOJIOTHUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U IPUPOTHON CpeIE;

e OCBOCHME CHUCTEMbl 3HAaHWM, JIEKANMX B OCHOBE XUMHYECKOU
COCTaBJISIIOLICH €CTeCTBEHHO-HAy4YHON KapTHUHBI MUpPa: PyHIaMEHTAIbHBIX
MOHATHM, 3aKOHOB M TEOPUU XHMHUHU, COBPEMEHHBIX MPEICTABICHUI O
CTPOEHMH BEIECTBA Ha pa3HbIX YPOBHSAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJISIPHOM, O  TE€PMOJMHAMHYECKHX H
KMHETHYECKUX 3aKOHOMEPHOCTSAX NPOTEKAHUS XMMHYECKUX PpEaKIuil, O
XUMHUYECKOM PAaBHOBECUH, PACTBOPAX M AUCIEPCHBIX CHCTEMax, 00 00X
HAyYHBIX MPUHLHUIAX XUMHUYECKOTO MPOU3BO/ICTBA;



dhopmMupoBaHue y 00yYaroIIUXCA OCO3HAHHOT'O MMOHUMaHMUSI
BOCTPEOOBAaHHOCTH CHCTEMHBIX XHMHYECKUX 3HAHMK I OOBSICHEHUS
KJIFOYEBBIX HMJIEM M MpoOJIeM COBPEMEHHOM XUMHH, I OOBSCHEHUS U
MMPOTHO3UPOBAHUS SIBJICHUW, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOAY;
rPaMOTHOI'O pelIeHUs MPOoOJIeM, CBSI3aHHBIX ¢ XMMHUEH, MPOTrHO3UPOBAHHUS,
aHaJIM3a U OLICHKH C ITO3UIIMHM PKOJOTMYECKOH 0€30MMaCHOCTH IIOCIEICTBUH
OBITOBOM U TPOU3BOJCTBEHHON JEATETLHOCTH 4YEJIOBEKa, CBSI3aHHOU C
XUMUYECKUM  TPOU3BOJICTBOM, HCIIOJIB30BAaHUEM U  MepepaboTKOn
BEIECTB;

yriyOJeHue  TMPEeJCTaBICHHWH O  HAay4YHBIX  METOJaxX  IMO3HaHUA,
HEOOXOJUMBIX [IJII TPUOOpPETEHUs] YMEHHM OPUEHTHUPOBATHCS B MHUpPE
BEIIECTB M OOBSCHEHUS XUMHWUYECKHX SBJICHHH, HMMEIOININX MECTO B
MPUPOJIE, B MPAKTUUYECKON JAECATEIBHOCTH U MOBCEIHEBHOM KU3HU.

B mnnaHe peanuzanuu NEpPBOOYEPENHBIX BOCIHUTATENBHBIX W PA3BUBAIOIINX
(GyHKUMNA ENOCTHON CHUCTEMBI CPEIHEro OO0IIero oOpa3oBaHUsl MPU H3YUEHHUH
npeaMera «XuUMUS» Ha  YyrIyOJN€HHOM YpPOBHE OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TaKUE 1IeNU U 33/1a4H, KakK:

BOCIIUTaHUE YOEXKJAEHHOCTH B TIO3HABAEMOCTH SIBICHUW TPHUPOJIBI,
YBOKEHHUS K TMpollecCy TBOpUECTBA B O0JacCTH TEOPETUUYECKUX U
MPUKIIAIHBIX HUCCIEJOBAHUM B XUMHUHU, (DOPMHUpPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHUBAIMM K OOYYEHHIO W TIO3HAHHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIKO M  CaMOBOCIIUTAaHWIO  HAa  OCHOBE  YCBOCHHS
00111eY€eTI0BEYECKUX 1IEHHOCTE;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEIICKTYATbHBIX U TBOPUYECKUX
criocoOHocTel oOyvaronuxcs, (GOpMHpPOBAHHE Y HHX CO3HATEIBHOIO
OTHOILICHHS K CaMOOOpa30BaHUIO M HEMNPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBUIO yCHENTHOM MPpodheCCHOHAIIBHON U OOIIECTBEHHOM JeATeNbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370pPOBbI0 M TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

dbopMupoBaHHE YMEHHMH M HaBBIKOB pPa3yMHOTO IPHUPOJIONOIH30BAHUS,
Pa3BUTHE IKOJIOTHYECKOU KYJIbTYPhI, TPUOOPETEHHE OMbITa OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTMYECKOMN AEATEIIbHOCTH.

OO611ee 9nCiI0 4acoB, MPEAYCMOTPEHHBIX NIl U3YUCHHS] XUMUU Ha YriyOJeHHOM
ypOBHE cpeaHero obiero oOpa3zoBanusi, coctaBisier 204 yacoB: B 10 kiacce —
102 gaca (3 gaca B Hemento), B 11 kmacce — 102 gaca (3 gaca B HEAENIO).



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI OPraHUYeCKOM XMMUH.

IIpenmer W  3HAaYeHHE  OPraHUYECKOW  XHUMHUHU, I[PEICTABICHHE O
MHOT000pa3uy OpraHM4eCKUX COCIUHEHHH.

DNEeKTPOHHOE CTPOEHHE aToMa YIJIEpOJa: OCHOBHOE U BO30YXAEHHOE
COCTOsIHUA. BasleHTHBIE BO3MOXHOCTH aToma yIJIEpoJa. XMMHUYECKas CBS3b B
OPraHUYECKUX COEAMHEHMAX. Tumbl THOpPUAM3ALMM AaTOMHBIX oOpOuTasnei
yraepoaa. Mexanu3Mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3U (OOMEHHBIN U TOHOPHO-
aKUenTopHblid). TUNbBl MEepeKpbIBaHUS AaTOMHBIX OpOUTalled, G- MU T-CBS3U.
OpunHapHasi, ABOIHas U TpolHas cBA3b. CIOCOOBI pa3pbiBa CBS3€H B MOJEKYJIaxX
oprannyeckux BeulecTB. [loHstne o cBOOOAHOM paaukane, HyKIeopuie Hu
aneKkTpodue.

Teopust cTpoeHuss opraHndeckux coequHeHnii A.M. byrtnepoBa wu
COBPEMEHHBIE NIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUEHUE TEOPHH CTPOCHHUS
OpPraHUYEeCKUX COelMHEHUH. MolleKysipHble U  CTPYKTypHblE  (HOPMYIIBI.
CrpykrypHble (QOpMyJbl PA3IMYHBIX BHUJOB: pa3BEpHyTas, COKpallEHHas,
ckenetHas. M3omepus. Buuabl u30MepUM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnexTpoHHbIE YPGEKTH B MOJIEKYJIaX OPraHMYECKUX COCAMHEHUN (MHIYKTUBHBIN
U ME30MEPHBIN YPPEKThI).

[TpencraBinenne o KiacCUPUKAUMU OpraHudeckux BemiecTB. lloHsaTue o
byHnkunoHanbHOM rpymnmne. ['omonorus. I'omonoruueckue psanpl. CucreMaruyeckast
HOMeHKaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHble Ha3BaHUs
OTJEJIbHBIX IIPEACTaBUTEIICH.

OcobeHHocTy M Kiaccu(UKaMs OpraHndeckux peakuui. OKUCIUTENbHO-
BOCCTAHOBUTEBHBIE PEAKIIMM B OPTaHUYECKON XUMUHU.

OKCHEpUMEHTAIbHBIE METOAbl HM3YyYEHHs] BEIIECTB M HUX IPEBPALLCHUIA:
O3HaKOMJIEHHE C oOpa3lamMd OpPraHUYECKUX BEIIECTB U MaTepHajJaMd Ha UX
OCHOBE, OIBITHI II0 NPEBPALICHUIO OPraHUYECKUX BELIECTB INPU HArpeBaHUU
(rutaBieHue, OOYIVIMBAaHWE W TOPEHHE), KOHCTPYUPOBAHUE MOJEIEH MOJICKYI
OpPraHWYECKUX BELIECTB.

Yriaesoaopoasl.

Anxansel. ['omonorudeckuil psja ajakaHoB, oOmas Ggopmyiia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AlKAHOB, SP’-
ruOpuan3anns aTOMHBIX OpOWTanell yriepoaa, o-cBsizb. PU3MUECKUE CBOICTBA
QJIKAHOB.



XUMUYECKHE CBOMCTBA AaJKaHOB: pEaKIHMH 3aMElIeHUsl, W30MEpPU3alNH,
JETUAPUPOBAHUS, IUKIN3ALNHI, TUPOJIN3a, KpeKUHra, ropenus. IIpeacraBinenue o
MEXaHHU3Me PEaKIui paJuKaJIbHOrO 3aMEIICHHUS.

Haxoxpaenue B npupojae. CriocoObl MOTyUYeHHs] U TPUMEHEHHUE AJIKAaHOB.

[uxnoankanel. O0mas Gopmyia, HOMEHKIAaTypa U u3oMepus. OcoO0eHHOCTH
CTPOEHUSI M XUMHUYECKHX CBOMCTB MaiblX (IUKIONPOINAH, LIHUKIOOyTaH) W
OOBIYHBIX (LIMKJIOMEHTAH, IUKJIOTEKCaH) HUKIoaIKaHOB. CrocoObl MOJy4YeHUs U
MIPUMEHEHUE ITUKIIOATKAHOB.

Ankensl. ["'oMonornyeckuii psija aJkeHoB, oOmias Gopmyira, HOMEHKIIATypa.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ — ajlKEeHOB, Sp-
rudpuan3alus aTOMHBIX OpOuWTaneil yriepoaa, o- U m-cBsizu. CTpyKTypHas u
reoMerpudeckas (muc-tpanc-) wuzomepus. DU3NMUECKHME CBOICTBAa AJKEHOB.
XUMUYECKHE CBOMCTBA: PEAKIMU MPUCOEAUHEHHUS], 3aMEIICHUS B O-IOJIOKEHHE
IIpU JBOMHOM CBSI3U, MOJUMEpU3auuu U okucieHus. IlpaBuio MapKOBHUKOBA.
KauecTBeHHbBIC peakiiMu Ha JABOWHYIO CBsI3b. CIIOCOOBI MOJyYEHHUS U IPUMEHEHUE
AJIKEHOB.

Ankanuenbl. Knaccudukarus ankaaneHoB (CONpsOKEHHbBIE, N30JIUPOBAHHBIE,
Kymynuposanusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS M XUMHUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoegunenue. Ilonumepuszamus
CONPsHKEHHBIX IMeHOB. CrIocOObI MOTYUYECHHS U TPUMEHEHHE AJIKAJUEHOB.

Anxunbl. ['oMonornyeckuii psii aKUHOB, 00mas ¢hopmysa, HOMEHKIATypa U
U30MeEpHsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI alKUHOB, Sp-
ruOpuau3anus aTOMHbIX opOuTaneit yriepoaa. dusmyeckue cBOWCTBA AJIKUHOB.
XUMUYECKHE  CBOMCTBA:  peakluu  NPUCOCAUHEHUS,  JUMEpU3alud U
TpUMepHU3aluu, okuciaeHus. Kuciorusle CBOKMCTBAa aJIKHHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEeHHBIE peaKIy Ha TPOHHYIO CBsI3b. CIIOCOObBI MOTydeHUS
Y IPUMEHEHHUE aJIKUHOB.

ApomaTtuueckue yrieBoJaopoAsl (apensl). ['omonormyeckuid psii apeHoOB,
obmrast popMyina, HOMEHKIATypa U U30MEpHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKybl Oenzona. Du3MUecKue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a ¥ €r0 TOMOJIOTOB: PEaKLUU 3aMEICHUs] B O€H30IbHOM KOJIbLIE U
YIJIEBOJIOPOIHOM paJvKale, peakiuyu MNPUCOCIAUHEHUS, OKHUCJICHUE TOMOJIOTOB
oenzona. I[lpencraBienne 00 OPUSHTUPYIOIIEM JIEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpE aJIKUIBHBIX PaTUKaIOB, KapOOKCHUIIBLHOM,
TUAPOKCUIIBHOM, aMUHO- W HHUTPOTPYIIBI, aTOMOB TajoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOMCTB ctupona. [lonumepusanus crupona. CriocoObl MOMydeHUs: U
MIPUMEHEHUE apOMaTUYECKHUX YIIIEBOJIOPO/IOB.

[Tpuponnslii ra3. [lonmytHeie HedTsHBIEe Ta3el. HedTh U €€ mpoucxoxaeHue.
Kamennslii yroiap u npoaykrthbl ero nepepadorku. CrocoObl nepepaboTku HedTH:



MEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATAIMTUYECKUI), PUDOPMUHT, MTHPOIH3.
[IpomykThl nepepabOTKH HEPTH, UX IPUMEHEHUE B TPOMBIIIUICHHOCTH U B OBITY.

['eHeTHyeckas CBSI3b MEXKY Pa3IUYHBIMU KJIACCAMU YTJIIEBOI0OPO/IOB.

DONEKTPOHHOE CTPOCHHE TaJOTEHIIPOU3BOJIHBIX YTIIIEBOJOPOAOB. Peakiuu
3aMENIEHUsl Tallor€HAa Ha TUIPOKCOTPYIY, HHUTPOTPYIIY, [UAHOTPYIIILY,
amuHorpymnmy. JlelicTBue Ha TraJOoreHNpOru3BOAHBIE BOJHOIO M CIHPTOBOTO
pacTBopa WIENOYM. B3aMMOIENCTBUE IUTATOTCHAIKAHOB C MAarHMe€M U LHUHKOM.
[TonsiTue 0 METAJIJIOOPTaHUYECKUX COCIMHEHUSIX. Hcnons3oBanue
raJIOTCHIPOU3BOHBIX  yTIEBOJAOPOJOB B OBITY, TEXHUKE W TIPH CHUHTE3E
OpraHWYECKUX BEUIECTB.

OKCIepUMEHTAIbHBIE METOJbl W3YUYEHMsS BEIIECTB M HUX MPEBpalllCHUMN:
n3yueHue (PU3NYECKUX CBOWMCTB YTIIEBOJOPOJIOB (PACTBOPUMOCTD), KAU€CTBEHHBIX
peakiuii YrieBOJOPOJOB Pa3IUYHBIX KIIAcCOB (OOecIBeYMBaHWE OpPOMHOW WIIU
MOJHOW BOJBI, pacTBOpa IMEpMAHIaHaTa Kajaus, B3aUMOJICHCTBHE allETHIICHA C
aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOe OOHapyKeHUE
yriiepoga ¥ BOJOpPOJA B OPraHUYECKUX BEIECTBAX, MOJYYEHUE HTWICHA U
M3Y4YEHHUE €ro CBOWCTB, O3HaKOMJIEHHE C Kosuiekiusmu «Hedtb» u «Yromby, c
oOpa3llaMM TUIaCTMacC, KaydyyKOB M PE3UHBI, MOJEIHPOBAHUE MOJEKYII
YIJIEBOJIOPOJIOB M TaJIOT€HIIPOU3BOIHBIX YTJIEBOAOPOIOB.

Kucsopoaconep:kamnue opraHudecKue coeJMHEHHU.

[Ipenenbubie ogHOaTOMHBIE CHHUPTHl. CTpOoeHHE MOJEKYJ (Ha MpUMepe
METaHOJIa W 3TaHona). ['omonoruueckuit psn, obmas Qopmyna, H30OMepHs,
HOMEHKIaTypa ©  kiaccudukanusa. Dusnueckue CBOMCTBA  MpeleNbHBIX
OJIHOATOMHBIX CHUPTOB. BoJopoiHbIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWCTBA: pEAKUMHU 3aMEIIeHUs, JeruapaTaluy, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OPraHUYECKUMU UM  HEOPraHWYECKUMHU  KHUCJIOTAMH.
KauecTBeHHas peakiusi Ha OJHOATOMHBIE CIIUPTHI. JlelicTBUE ATaHOIa U METaHOJa
Ha oOpranusM uesnoBeka. CrocoObl MOMYYEHUS M MPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Ipocthie 3¢upsl, HOMeHKIaTypa U n3oMepusa. OcoOeHHOCTH (HU3HUECKUX U
XMMHUYECKUX CBOMCTB.

MHOroatoMHble CHOUPTHI — JTWICHIJIUKOJIb W TiAUlepuH. Dusnyeckue u
XUMUYECKUE CBOMCTBA: PEAKIMU 3aMEILCHHS, B3aUMOJECHCTBUE C OPTraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAyeCTBEHHAs pEaKkuus Ha MHOTOaTOMHBIE
cnupThl. [IpencraBieHue o MexaHU3ME peakluil HYKICO(UIBHOTO 3aMEIICHMUS.
JeiictBue Ha opraHu3Mm 4enoBeka. (CrnocoObl TMOMy4YeHUsT UM NPUMEHEHUE
MHOT'OAaTOMHBIX CIIHPTOB.

@®eHon. CTpoeHHE MOJEKYIbl, B3aUMHOE BIUSHHUE THUIPOKCOTPYIIbI U
O0eH3opHOrO snupa. duszndeckue cpoicTBa (eHosa. OCOOEHHOCTH XUMUUYECKUX



cBoiicTB (eHona. KavectBeHuwie peakimu Ha (enon. ToxcuyHOCTH (eHona.
CrniocoObl osrydenust v npuMenenue penona. Genondopmanbaeruanas cMona.

KapOoHuiibHbIE COEIMHEHUS — albJAETU/IBl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM TpymIibl. ['oMosiornueckue psiibl aabIAeruI0B U KETOHOB, 00IIas
dbopmyna, mzomepus U HOMEHKIaTypa. du3nueckue CBOWCTBAa ajbACTUAOB U
KETOHOB. XMMHUYECKHME CBOWCTBAa  albJECTHIOB U  KETOHOB:  PEaKIUU
npucoenuuenusa. OKHUCIIEHHUE albJAEeTU0B, KAUECTBEHHbIC PEaKLUU Ha allbJIerU/bl.
CriocoObl OJTy4YeHHsI U IPUMEHEHHE aIbJETHI0B U KETOHOB.

OMHOOCHOBHBIE TIPEIEIbHBIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. 30Mepusi 1 HOMeHKIIaTypa. Pu3nyeckue CBOMCTBa
OJIHOOCHOBHBIX MpPEAENIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOJHBIE CBA3M MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOWMCTRBA,
peakuus dSTepuduKalM, peakUud C YYacTHEM YIJIEBOJAOPOIHOIO paJHKaa.
OcoOeHHOCTH CBONCTB MypaBbUHOW KHUCHOTHL. [loHATHE O TPOU3BOHBIX
KapOOHOBBIX KHCIJIOT — CJIOXHBIX 3pupax. MHoroobpasue KapOOHOBBIX KHUCIOT.
OCOOEHHOCTH CBOMCTB HENPEIENIbHBIX M apOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHCIOT, THUIPOKCUKapOOHOBBIX KUCHOT. [IpeacraBurenu BBICHIMX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAas, NaJIbMUTHUHOBAs, OJEUHOBAs, JUHOEBAA,
JuHONIeH08as KUCIOThl. CIIOCOOBI MOTYYEHUsI U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upbl. ['omonornueckuii pan, obuias ¢gopmyrna, U30Mepus U
HOMEHKJIaTtypa. Duznyeckne M XUMHYECKHE CBOWMCTBA: THUIPOJIW3 B KHUCIOW H
HIEJIOYHOM Cpeie.

Kupei. Ctpoenue, pu3nueckue U XMMHUYECKUE CBOMCTBA KUPOB: TUAPOJIH3 B
KHCJION U 11es1ouHol cpesie. OCOOEHHOCTH CBOWCTB KUPOB, COJIEPKAIIUX OCTATKH
HEIpPEeNENbHbBIX )KUPHBIX KUCIOT. JKUpBI B IpUpOIE.

MpIa KaK COJIM BBICIITUX KapOOHOBBIX KHCIIOT, KX MOIOIIIEE JICHCTBHE.

O6mas xapaktepucTuka yrieBojoB. Knaccudukanus yriieBoaos (MOHO-, 11-
U nonucaxapunbl). MoHOcaxapuIbl: TJIOKO3a, (PPyKTO3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. Pu3ndecKue CBOMCTBA W HAXOXJCHHE B MpHpoje. DPoTOCHHTES.
XHUMUYECKHE CBOMCTBA ITFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJACTUIHON
rpynn, CHOUPTOBOE W MOJOYHOKHCTIOE OpoxeHue. [IpuMeHeHue TIioKo3bl, €€
3HAYEHUE B KU3HENEATEIbHOCTH Opranusma. Jlucaxapuapl: caxapos3a, MajiabTo3a U
nakTo3a. BoccraHaBiauBaromye 1 HEBOCCTaHABIIMBAOLIME aucaxapuibl. ['uaponns
nucaxapunoB. HaxoxaeHnue B nmpupojie U npumeHenue. [lonucaxapuapl: kpaxmard,
IJIMKOTeH W uesuttono3a. CTpoeHne MakpoMOJeKysd Kpaxmana, T[JIMKOT€Ha H
nemnono3bl.  dusznyeckre CBOMCTBA KpaxMmajga M LEJUIH0JI03bl. XHWMHYECKHUE
CBOMCTBA Kpaxmaya: TMApPOJIN3, KaYECTBEHHAas pEaklUHs C HOAOM. XHMHYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOJIU3, MoidydeHue 3(upoB uemuionossl. [loustue 06
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHsS] BEIIECTB M HUX MPEBpalllCHUIN:
PacTBOPUMOCTD Pa3IMYHbBIX CIIUPTOB B BOJE, B3aUMOJEHCTBUE ATAHOJIA C HATPUEM,
OKHUCJICHHE ATWJIOBOI'O CIIUPTA B aJbJETH] Ha PACKAIEHHOU MEIHOM IMPOBOJIOKE,
OKHCJIEHUE HTUJIOBOTO CIHPTA AUXPOMATOM Kajivs (BO3MOKHO HCIOJIb30BAaHHE
BHUJICOMATEPHUAIIOB), KAYECTBEHHBIC PEAKIMM 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(lIl), BzaumoneiictBue
KpaxMajla ¢ MOJIOM, PEIIEHHE SKCIEPUMEHTANbHbBIX 3a7a4 1o TemaM «CHUpTHI U
dbenonby, «KapooHoBbie KUCTOTHL. CIIOXKHBIE Y(DUPBD».

A3o0Tcoaep:Kale OpraHn4ecKue coeIuHeHus.

AMUHBI — OpraHUYeCKHe MPOU3BOAHbIE aMMHaka. Knaccudukaiuss aMUHOB:
amudaTUdecKue ¥ apoOMAaTHUECKHe; TEePBUYHBIC, BTOPUYHBIE K TPETHUYHBIE.
Crpoenne moiekyn, oOmas popmyna, n3oMepus, HOMEHKIATypa U (U3HUECKHUE
cBOicTBAa. XMMHUYECKOE CBOWCTBAa anu(aTUYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
ATKWIMPOBAHHUE, B3aUMOJCHCTBUE MEPBUYHBIX AMHUHOB C A30THCTOM KHCIIOTOM.
Conu anKuiaMMOHHSL.

AHWIMH — TIPEACTAaBUTENIb AMUHOB apomaTuyeckoro psana. CrpoeHue
aHuiauHaA. B3anMHOE BiIMsTHUE TPYIIT aTOMOB B MoJieKyJie aHwinHa. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHwinHAa. KadecTBeHHbIe peakiuu Ha aHUIMH. CrocoObl
MOJIYYCHUS] M TpPUMEHEHHE anudarudecknx aMuHOB. [lomydeHuwe aHWIMHA W3
HUTPOOEH301a.

AmuHokucnotel. HomeHnknatypa u nzomepus. OTaenbHbIE NpeACTaBUTENN O-
AMHUHOKHCJIOT:  TJIMLMWH, ajnaHuH. @DU3MYecKue CBOMCTBA aAMHHOKHCIOT.
XUMHYECKHE CBOWCTBA AaMHHOKHCIOT Kak aM(OTEepHBIX OpPraHUYECKHUX
COCIMHEHUM, peakKius TMOJUKOHJCHCAUU, O0pa3oBaHUE TMENTUIHON CBA3M.
buonoruueckoe 3HaueHre aMMHOKUCIOT. CHUHTE3 U TUIPOJIU3 TENTH/IOB.

benku kak mnpupoaHeie nonuMmepsl. llepBuuHas, BTOpUYHAS W TpPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBOMCTBAa OENKOB: THUAPOJIH3, JCHATypAaIlHs,
KaueCTBEHHbIE PEAKIIMU Ha OEIIKHU.

OKCNEPUMEHTAIbHBIE METOJIbl M3YYCHHUS BEIIECTB M MX MPEBpaALICHUI:
pacTBOopeHue OEnKOB B BOJE, JCHATypalus OCJKOB IMPU HArpeBaHWUM, IIBETHHIC
peakuiuu Ha O€lmKHM, peHIeHHe OJKCIEPUMEHTANIbHBIX 3a/ad 10  TeMam
«A3zoTcoaepxaine OpraHUYeCKue COEAUHEHUS U «Pacrnio3HaBaHue
OPraHUYECKUX COCAUHECHUIN.

BbicokomoJieKyJIsIpHbIE COeIUHCHUS.

OCHOBHbBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJIIPHBIX COECIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AIUHU, CPEAHSAS MOJICKYIISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJINMEPHU3ALIHS U TOJUKOHICHCAITHSI.

[Tonumepubie Matepuanbl. I[lmacTmacchl (MOJUATUIICH, TOJUIIPONMIICH,
MOJIMBUHWIXJIOPU, TOJHUCTUPOJ, MOJUMETUIMETAKpWIaT, MOJUKapOOHATHI,
noydTUICHTepedTanar). Y Tuausamus u nepepadoTka miacTuka.

DnacToMepsl: HaATypaIbHBIN Kay4yK, CUHTETHUYECKHUE Kay4qyKu
(OyTamueHOBBIN, XJIOPONMPEHOBBIN, U30MTPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

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

[Tonumepsl CHEIUATBHOTO Ha3HAYEHUs (Teduion, KeBJIap,
AIIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl HW3YUYEHHsS] BEIIECTB M HUX MNPEBpalllCHUN:
O3HAKOMJIEHUE C Oo0Opa3llaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMAcC,
Kay4yKOB, pEIICHHE OJKCIEPUMEHTAIbHBIX 3adad mno Teme «Pacmo3HaBaHue
IJIaCTMAcC ¥ BOJIOKOHY.

Pacuérnble 3anaun.

Haxoxnenue MoJekyasipHOH (GOpMyJibl OPTaHMYECKOTO0 COCIUHEHHS TI0
MacCOBBIM  JIOJIIM DJIEMEHTOB, BXOJIAIIMX B €ro COCTaB, HaXOXICHHUE
MOJIEKYJISIPHOM  (POPMYJIBI OPraHMYECKOTO COEAMHEHUs 10 Macce (00BEMY)
MPOAYKTOB CropaHusi, MO KOJMYECTBY BelIecTBa (Macce, 00bEMY) MPOAYKTOB
peakiuu W/WIM HWCXOJIHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (OpMyIIbl
OpPraHMYECKOro BEIIECTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIH CIIOCOOOB
MOJIyYeHHUsI, OMpeeieHUEe JOJIU BBIXOJIa MPOAYKTa PEaKIUU OT TEOPETUYECKH
BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanusi MeXpeaMETHBIX CBSI3€d MPU U3yYEHUH OPraHUYEeCKON XMMUU B
10 xjacce OCYIIECTBISETCS 4Yepe3 MCIOJIb30BaHHE KaK OOIIMX €CTEeCTBEHHO-
HAyYHBIX TIOHATHH, TaK W TIOHATHH, NPUHATBIX B OTACIBHBIX TMpeaMeTax
€CTECTBEHHO-HAYYHOI'O IIMKJIA.

OO011e ecTeCTBEHHO-HAYYHBIE TTOHATHUS: SIBJICHUE, HAYYHBIA (aKT, TUIIOTE3A,
TEOpHs, 3aKOH, aHalIu3, CHHTE3, Kiaccuukaius, HaOIIOJEeHUE, U3MEpEHUe,
AKCHEPUMEHT, MOJIEJb, MOJICIUPOBAHHUE.

duznka: Marepus, aroM, OJIEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJIA,
HPHEPreTUYECKU YpPOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSTHUE
BEIleCTBA, (DU3WUYECKUE BEJIMYUHBI, €IUHUIIBI H3MEPEHHs, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHu3M, S3KOcHUcTeMa, Ouocdepa, MeTaboIu3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA W TeTepOTPODHBIA TUN TUTAHUS, OpOKEHHE,



dboToCcUHTE3, NbIXaHWE, OENTKHU, YIJIEBOJbL, KUPHI, HYKICHHOBBIC KHUCIOTHI,
(hepMEeHTHL.

['eorpadusi: mone3Hble HCKOMIaeMbIe, TOTLIIHBO.

TexHonorusi: mNHINEBBIE TMPOMYKTHl, OCHOBBI PAIlMOHAIBLHOTO IHUTAHUS,
MOIOIITUE CPEJICTBA, MATEPUANBI U3 UCKYCCTBEHHBIX M CHHTETHUYECKUX BOJIOKOH.

11 KIIACC

OBIIIASA U HEOPTAHUYECKAS XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX saep. XUMHAYECKUM 3ieMeHT. M3otonbl. CTpoeHue
ANEKTPOHHBIX O0O0JOUYEK aTOMOB, KBAHTOBBIC UHCIIA. DHEPreTUUYECKUE YPOBHHU U
noaypoBHHU. AToMHbIe opOuTanu. Kiaccudukanms XuMruiecKux 3JIeMEHTOB (S-, P-,
d-, f-anmementsr). PacmpeneneHue HSJIEKTPOHOB MO AaTOMHBIM  OpPOUTAIISIM.
DNEeKTPOHHbIE KOH(PUTYpPAIIMK aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPUOIOB
B OCHOBHOM W BO30YXJIEHHOM COCTOSIHHH, DJICKTPOHHBIC KOH(MDUTYpAIIMA HOHOB.
DIEKTPOOTPUIIATEIIBHOCTD.

[lepnognueckuii 3akoH u Ilepuoanyeckasl cucreMa XUMHAYECKUX AJIEMEHTOB
HI.N. MenneneeBa. CBsA3b NEpUOAUUYECKOTO 3aKoHA U [lepmogmueckoil cUCTEMBI
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOPHEHM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUUYECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB [0 TrpynnaM H NepuoJaM. 3HA4YCHUE
nepuoanyeckoro 3akona /[.1. Menneneesa.

XuMH4YecKasi CBSI3b. BuIbl XMMHYECKOW CBSI3M: KOBAJCHTHAs, HWOHHAas,
MeTauinyeckas. MexaHu3mbl 00pa30BaHUS KOBAJEHTHOW CBSI3M: OOMEHHBINM |
JIOHOPHO-aKIENTOPHBIN. DHEPIrus U JuHa cBsA3H. [10oJIIpHOCTh, HAPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJEHTHOW cBsi3u. KparHbie cBsa3u. BopoponHas cBs3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUSL.

BajleHTHOCT, M BaJEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JEKTPOHHOU
CTPYKTYpPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHHEM (Ha MpUMEpPEe COECIMHEHUN
AJIEMEHTOB BTOPOTO MEPUOa).

[IpencraBieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COoCcTaB KOMIUJIEKCHOTO MOHA!
KOMILJIEKCOOOpa3oBarenb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COEIUHEHUM.
[ToHsATHE O KOOPAMHALIMOHHON XUMUHU.

BemectBa  MOJNEKYJIpHOTO W HEMOJIEKYJSPHOTO  CTPOCHUA.  THIIbI
KPUCTANTMYECKUX PEIIETOK (CTPYKTYpP) U CBOICTBA BEIIECTB.

ITonstue o nucnepcHbix cucremax. Mctunuble pactBopsl. [IpeacraBienue o
KOJUIOMIHBIX pacTBopax. CrnocoObl BBIpAXKEHUS KOHIIEHTPALUU PACTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAA KOHILIEHTpauus. HacellieHHeie u
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHcCTamoruaparsl.



Krnaccudukarus u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBUATBHBIC
HAa3BaHUs OTJEJIbHBIX MPEACTABUTEIEH HEOPTaHUUYECKUX BEILECTB.

Knaccudukanus XuMHUUECKMX peakuil B HEOPraHMYECKONM U OpraHUYeCcKOu
XUMUH. 3aKOH COXPAHEHMS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS M NPEBPAILCHUS
OHEPTUU TIPU XUMHUYECKUX peaknusX. TeruioBbie 3(HEKThl XUMUYECKUX PEAKITUH.
TepMoxuMU4eCKUEe ypaBHEHUS.

CKOpOCTh XMMHYECKOM peakiiu, €€ 3aBUCUMOCTb OT Pa3jINYHbIX (PaKTOPOB.
['oMoOreHHbIE U TE€TEPOreHHbIE peakuu. Katanns u KaTan3aTopsl.

OOpatumMbie 1 HEOOpaTUMbIE peakiuu. XuMudeckoe paBHoBecue. Koncranra
XUMHUUYECKOr0 paBHOBecUs. (DAKTOPBI, BIHSIOIIME HA IOJIOKEHUE XUMHUYECKOIO
PaBHOBECUS: TEMIIEPATYpPA, NABIEHUE U KOHLUECHTPALMK BEIIECTB, YUYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTtense.

Onextponutuyeckas paucconuanus. CuilbHbIE H C1a0ble 3JIEKTPOJUTHI.
Crenenp aucconuannu. Cpena BOJHBIX pPAacTBOPOB: KHUCIIOTHAas, HEUTpasibHas,
miesniouHas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE — peakuuu.  CTerneHb  OKUCJICHUS.
Okucnutenb M BOCCTAHOBUTENb. IIpolecchl OKHCIEHHS M BOCCTAHOBIICHUS.
Baxnelmme OKUCIUTENIM W BOCCTAaHOBUTEIW. MeETOJ SJEKTpOHHOro OanaHca.
DIIEKTPOIN3 pacTBOPOB U PACILJIABOB BELIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HW3YUYEHHS] BEIIECTB M HUX MPEBpalllCHUIN:
pa3oKEHUE MEepOKCHAa BOAOPOAAa B IMPUCYTCTBUM KaTajau3aTopa, MOJEIH
KPUCTANIMYECKUX PEHIETOK, MPOBEEHUE PEaKIIUii HOHHOTO 0OMEHA, ONpE/IEIeHHE
Cpeabl pPacTBOPOB C IOMOIIBIO HHIAMKATOPOB, HW3YyYECHHE BIUSHMUS Pa3INYHBIX
(GakTOpoB Ha CKOPOCTh XHUMHUYECKONW PEAKIMU ¢ TMOJOXKEHHE XUMHYECKOTO
PaBHOBECHSL.

Heopranuuyeckass xumus.

[Tonoxenne HemeraiwioB B llepuoguueckoll 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  HEMETaJUIaMM, BOCCTAHOBUTEJIbHBIE CBOWCTBA. [ wapuasbl.
TonIMBHBIE 3JIEMEHTHI.

["amorensl. Haxoxnenue B mpupoje, crnocoObl MOdydeHus, (U3MUecKue u
XUMHYECKUE CBOMCTBA. ['amoreHoBomopoasl. BaxxHenmme KUCIOpOAcOoaepKaue
COEIMHEHHUS TayoreHoB. JlabopaTopHble W TPOMBIIUICHHBIE CTIOCOOBI TOTyYECHHUS
rajoreHoB. [IpumMeHeHune rajoreHoB U UX COCTUHEHUN.



Kucnopon, o3oH. JlabopaTopHbie W NPOMBIIUICHHBIE CIIOCOOBI TOTYyYCHUS
Kkucinopoaa. Ou3nueckue U XMMUYECKUE CBOWMCTBA M NMPUMEHEHHE KHCIOPOAA U
030Ha. OKCUABI U IEPOKCHUBI.

Cepa. Haxoxnenue B mpupojie, CIOCOOBI MONy4YeHUs, (puznueckue u
xumuueckue cBoictBa. CepoBomopon, cyiabduasl. Oxcun cepbi(I1V), okcun
cepbl(VI). Cepuucras u cepHas KHUCIOTHI M uUX coiu. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHmne cepol U €€ COEAUHEHUM.

A3or. HaxoxaeHue B MpUpOAE, CHOCOOBI MONYy4YEHUS, (U3HUECKHE WU
XUMHYECKHE CBOMCTBA. AMMMaK, HUTPUIbl. OKCUIBI a30Ta. A30THCTasi M a30THas
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMmenenue azorta
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.

Yrnepon, HaxoXJIeHHE B OpUpoOJE. AJUIOTpONHbIE MOAU(DUKAIIUU.
duznyeckue W XUMHUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepogoMm. Okcun yriaepoaa(ll), oxcun yranepona(IV), yronbnas kucimora u eé
COJIU. AKTHBUPOBAHHBIN yroib, aicopOuus. dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOku. [IpuMeHeHre MpOCThIX BEIIECTB, 0OPA30BaHHBIX YIJIEPOJOM, U €ro
COCIMHEHU .

Kpemunii. Haxoxnenue B mpupojne, CrocoObl MOJydeHHs, (PU3UYECKHE U
xumuueckue cporctBa. Oxcup kpeMuuaA(1V), kpeMHueBas KHUCIOTa, CHIIMKATHI.
[IpuMenenune kpeMHus U ero coeanHeHui. CTEKNo, ero nojy4eHue, BUIbI CTEKIIA.

ITonoxenne MetaiuioB B [lepronueckor cUCTEME XUMUYECKUX DJIEMEHTOB.
OcoOEHHOCTH CTPOEHMSI DIIEKTPOHHBIX O000JI0YeK aTOMOB MeTauioB. OOrmiue
¢dbuznyeckre CBOMCTBA MeTa/lioB. I[IpuMeHeHHE MeTa/lioB B OBITY U TEXHUKE.
CrutaBel METAJUIOB.

DNEKTPOXUMHUYECKUM psifl  HampspkeHud meTtawioB.  OOmmue  crocoObl

MOJTy4eHUS METaJJIOB: THIPOMETAILTYPIus, MUPOMETAIUTYPIHs,
anektpoMeramutyprus. [lonstue o koppo3um mertamioB. CrnocoObl 3alIUuThl OT
KOPPO3HH.

Oo6mas xapaktepuctuka MeTamuioB [A-rpynmsl [lepumonnyueckoit CUCTEMBI
XUMUYECKUX JJIeMeHTOB. Harpuit u kanmil: mnonydeHue, QuU3NUECKHE WU
XUMHYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COEAUHEHUM.

OOmas xapakrepuctuka metamioB IIA-rpynmer Ileprogudeckoil cuctemsl
XUMUYECKUX DJIEMEHTOB. MarHuii © KajbllUi: TMOJydeHue, Qunyeckue W
XUMHUYECKUE CBOWCTBA, IPUMEHEHUE IIPOCTHIX BELIECTB U HUX COCAUHECHUMU.
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEeHUS!.



ATIOMHUHHN: TTOTy4YeHHE, (GU3NIECKHUE U XUMHUYECKIE CBOWCTBA, MPUMECHEHHE
MPOCTOTO BEIIeCTBA M €ro coeAuHeHuil. AmdoTepHble CBOWCTBa OKCHAA U
TUAPOKCUIA ATFOMUHUS, THAPOKCOKOMIUIEKCHI A TFOMUHUSL.

OOmass XxapakTepucThka MeTauioB MoO0ouHbIX noarpynn (b-rpymm)
Ilepronnyeckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

@u3nuecKne U XUMUYECKHE CBOMCTBA XpOMa U €ro coequHeHuil. OKCUabl u
ruapokcuasl xpoma(ll), xpoma(Illl) u xpoma(VI). Xpomarel U JuXpoMaThl, UX
OKHCIIMTENbHBIE CBOKCTBA. lloyyeHne n npuMeHenne xpoma.

Ou3nyeckue W XHMUYECKHE CBOMCTBA MapraHia M €ro COEAUHECHUM.
Baxnenimue coenunenns Mapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). [lepmanranaT kanausi, ero OKUCIUTENIbHbBIE CBOMCTBA.

@u3nuecKne U XMMHYECKHNE CBOMCTBA XKeje3a U ero coennuHeHur. OKCHIBL,
ruapokcuasl u conu xeneza(ll) u xeneza(Ill). [lonyueHrne u npuMeHeHUE xKeye3a
U €r0 CIUIABOB.

OU3UYECKUE U XMMUYECKUE CBOMCTBA MEIU U €€ coeqnHeHui. [lomyuenue u
IIPUMEHEHUE MEU U €€ COEUHEHNM.

[{uuk: momydyeHue, (GU3HUECKHE W XUMUYECKHUE CBOMCTBA. AMdoTepHbIe
CBOMCTBA OKCHJIa U TUJIPOKCHJIA LIMHKA, TUAPOKCOKOMILUIEKCHI IIUHKA. [[pumenenue
[IMHKA U €r0 COeINHEHU.

OKCIIEpUMEHTAJIBHBIE METOAbl W3YYEHHsS BEIIECTB M HX MNPEBPALLCHUMN:
u3ydyeHue oOpa3loB HEMETaJUIOB, TOpeHue cepbl, gocdopa, xeneza, MarHus B
KHCIIOPOJIE, M3Yy4YEHUE KOJUIeKIuU «MeTalibl M CIUIaBbl», B3aUMOJCHCTBHUE
HIEJIOYHBIX U IIEJTOYHO3EMENIbHBIX METAIIOB C BOJOM (BO3MOKHO MCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), B3aUMOJICHCTBUE LIMHKA U JKeJie3a C pacTBOpaMu KHUCIOT H
1IEJI0Y€EH, KAYECTBEHHBIE PEAKIIUM HA HEOPTraHWYECKUE aHUOHBI, KATUOH BOAOPO/Ia
M KaTUOHBI METAJUIOB, B3aUMOJECHCTBHE THAPOKCUAOB ATOMHHHUS WU ILIMHKA C
pacTBOpaMM KHCIJIOT U IIEJIOYEN, PEHIEHUE DKCIIEPUMEHTAIBHBIX 3a/ad [0 TeMaM
«T"anorens», «Cepa u €€ coequHeHus», «A30T U (ochop U HUX COCAUHEHUS»,
«Mertaibl TJIaBHBIX TOATPYIID», «MeTabl TOOOYHBIX MOATPYII.

XuMHA U KU3Hb.

Ponb xumMum B o6ecrie4eH yCTOMYUMBOTO pa3BUTHS yenoBeuecTBa. [lonsarue
O Hay4HbBIX MeETOAAaX IIO3HAHUSA M METOJOJIOTMHM HAy4YHOTO HCCIIEIOBAHMUS.
HayuHble npuHIMIIBI OpraHru3aluy XMMUYECKOT0 MPOnU3BoACTBa. [IpomblieHHbIE
CIOCOOBI MOTYYEHUSI BAKHEHUIITNX BEIIECTB (HAa MPUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMbllieHHbIE CITOCOOBI MOIYYeHUs] METAUIOB U
CIUIaBOB. XUMHYECKOE 3arpsA3HEHUE OKPYKAIOUIEH CpElIbl U €r0 IOCIEACTBHS.
Poinb xumuu B 06ecrieyeHIH SHEPreTHIeCKOn Oe30MacHOCTH.

Xumuss W 3I0pOBbe uelioBeKka. JlekapcTBeHHble cpenctBa. [IpaBuia
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX NpenapaToB. Poib XUMUHU B pa3BUTUN MEIULIHBI.



XuMHsI TIAIY: OCHOBHBIE KOMIIOHEHTHI, MHIIEBbIe H00aBKU. Ponb xumun B
oOecrieyeHuu MUIIeBOM 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpeactBa. beitoBas xumus. IlpaBuia
0e30MacHOro0 MCIHOJIb30BaHUs MpenaparoB OBITOBOW XWMHUHU B IOBCEAHEBHOM
JKA3HU.

XWMUSL B CTPOUTEIBCTBE: BAKHEHUIINE CTPOUTENIbHBIE MaTepHasbl (LIEMEHT,
0eTOH).

Xumus B CENIbCKOM X03sicTBe. OpraHn4eckre U MUHEpaIbHbIE YI00PEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualbl, KPaCKH, CTEKJIO, KepaMHKa.
Marepuansl g 31€KTpOHUKU. HaHOTEXHOIOTUN.

PacuétHrle 3amaun.

Pacuétpl: Macchl BeniecTBa WM 00bEMA ra3oB MO HW3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WM OOBEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIMU BEILECTB,
Macchl (00BbEMa, KONMMYECTBA BEIIECTBA) MPOJIYKTOB pPEaKlUU, €CIU OJHO U3
BEILIECTB HMMEET IMpUMecH, Macchl (00BbEMA, KOIMYECTBA BEIIECTBA) MNPOAYKTa
peaKkiuy, €CIM OJHO W3 BEIIECTB JaHO B BHJE pPacTBOpa C ONPEIEIEHHOU
MacCOBOM JOJIEd PACTBOPEHHOIO BEIIECTBA, MAaCCOBOW IO W MOJISIPHOU
KOHIICHTPAIlMM BEIIECTBA B PACTBOPE, JOJIM BBIXOJA MNPOAYKTAa PEAKIUU OT
TEOPETUYECKH BO3MOMKHOTO.

MexnpenMeTHsIe CBS3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TpU  HU3YYEHUH OOImEeH W
HEOpPraHn4eckord xuMuu B 11 Kiacce oCcylecTBIIIETCS YEPE3 UCMOJb30BAHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHSATUM, TaK U MOHSATUN, MPUHSITHIX B OTIACIBHBIX
IIPEAMETAX ECTECTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC TTOHATHUS: SBJICHUE, HAYYHBINA (DaKT, TUIIOTE3A,
Teopusl, 3aKOH, aHAJIW3, CUHTE3, Kiaccu(ukaius, MepuoIuyHOCTb, HAOIIO/IEHNUE,
U3MEPEHUE, DKCIIEPUMEHT, MOJEIb, MOJICIIMPOBAHHUE.

dusuKa: Marepusi, MHUKPOMHUD, MAaKpOMHp, aTOM, O3JEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAAMOAKTUBHOCTh, MOJIEKYJIA, SHEPIETUUYECKUN YPOBEHb,
BEIIIECTBO, TeJl0, O0OBEM, arperaTHOe COCTOSHHUE BEIIECTBa, HJACAJIbHBIN Ta3,
(buznYecKre BETUYMHBI, €TMHUIBI U3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buosnorus: kieTka, opraHusm, sKocuctema, ouocdepa, MeTaboIU3M, MAKPO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIAEBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KpPYTOBOPOT BELIECTB M MOTOK SHEPTUU B SKOCUCTEMAX.

['eorpadus: MuHepasibl, TOPHBIE MTOPOJIbI, MOJIE3HbIE UCKOIIaeMble, TOIUIURBO,
PECYPCHL.

TexHonorus: XuMUYeCcKass ITPOMBIIUIEHHOCTb, METALUIYPIUsl, CTPOUTEIbHbIE
MaTepualibl, CEIbCKOX035MCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIUIEHHOCTD,
dhapMmalieBTHUYECKAS MPOMBIIUIEHHOCTb, MIPOM3BOJICTBO KOCMETHYECKHUX



npcraparoB, IIPOU3BOACTBO KOHCTPYKHOHMOHHBIX MATCPHAJIOB, JJICKTPOHHAA
IMPOMBINIJIICHHOCTb, HAHOTCXHOJIOTHUH.



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

JIMYHOCTHBIE PE3YJIBTATBI

B CcOOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM ITOAXOJOM B CTPYKTYpeE
JIMYHOCTHBIX PE3yJbTAaTOB OCBOCHUS MpeamMera «XUMHUS» HAa YPOBHE CPEIHETO
oOuiero o0pa3oBaHUsl BBIJIETCHBI CIEAYIONIME COCTABISIOIIME: OCO3HAHHE
OoOy4YarolmMUMHUCs POCCUMCKOM Tpa)KJaHCKOWM HWIEHTUYHOCTU, TOTOBHOCTh K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIBHOCTU U CAMOONPEAECTICHNUIO; HATMYNE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMA B OOIECTBE TNpPaBWJIAMHM W HOpPMAaMH TOBEACHUS; HalU4He
MPaBOCO3HAHUS, SKOJIOTHUECKON KYJIbTYPhl; CHOCOOHOCTh CTABUTH IIEJIM U CTPOUTH
JKU3HCHHBIE TUJIAHBI.

JIndyHOCTHBIE pe3yJIbTaThl OCBOCHUSA IpeaMeTra «XHMUS»  OTPAXKAIOT
c(hOpMHUPOBAHHOCTh OIbITA IO3HABATEIBLHON M MPAKTHUYECKOW JEATEIbHOCTH
oOyyJaromuxcs B Mpolecce peain3alii 00pa30BaTeIbHON IEATEIIbHOCTH.

JIndHOCTHBIE pE3yJIbTaThl OCBOCHUA MpeaMeTa «XHMHUSD» OTPAXKAIOT
c(hOpMHPOBAHHOCTh OITBITA TIO3HABATEIHLHOM M TMPAKTHUYECKOW EATEIHLHOCTH
oOydJaromuxcs B Mpoliecce peain3alud o0pa3oBaTeNbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAaHMS 00YYAIONTUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBAXXCHUS K 3aKOHY U IIPABOIOPSJIKY;

MPEJCTABICHUSI O COLMAIBHBIX HOPMax M MPABUAJIAX MEKINYHOCTHBIX
OTHOIIEHUW B KOJJICKTUBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKOM JESATEIbHOCTH NIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUU YUEOHBIX M MO3HABaTEIbHBIX 3a]1a4, BBHITOJIHEHHUU
XUMHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIN3E PA3TUYHBIX BUIOB YUeOHON ACSATEIBHOCTH;

2) IAaTPMOTHYECKOI0 BOCIIUTAHUS:

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

YBaXEHUSI K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPUH W MPAKTHYECKOTO
IIPUJIOKEHNUS] XHUMHUHU, OCO3HAHUS TOTO, 4YTO JAaHHbIE HAyKH €CTb pe3yJbTar
JUTUTEIBHBIX ~ HAONIOACHUN, KPOIMOTIMBBIX  JKCICPUMEHTAIbHBIX  MOHUCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



UHTEpPECA M II03HABATEIbHBIX MOTHBOB B IOJYYEHUMM M MOCIEAYIOIIEM
aHanu3e MH(OpMAIMU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOT0 TIOBEICHHS;

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

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

4) popMupoOBaHHS KYJIbTYPHI 310POBbS:

NOHMMAaHHUs IEHHOCTEH 370poBOro U 0Oe30macHOro oOpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIECHHUSI K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXUYECKOMY 3/I0POBbIO;

coOtoieHus1 mpaBui 0Oe30MacHoro oOpalleHus C BellecTBaMu B OBITY,
ITIOBCEHEBHOM KU3HU, B TPYIOBOU IEATEIBHOCTH;

MOHMMAHUS LEHHOCTH TNPaBWJ HWHIMBUAYAJIBHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBEJICHUS B CUTYalUsX, YTPOKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHMS MOCIEACTBUN U HENPUITHS BPEIHBIX NMPUBBIYEK (YMOTpeOaeHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4eOHO-HCCIE0BAaTENbCKOM
JEATENbHOCTH, OOILIECTBEHHO IOJE€3HOH, TBOPYECKOM W APYrMX BHJAAX
NEATENBHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B PEUICHUH NPAKTHUYECKUX 3a7ad
COIMAIbHOM HAIPaBJICEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJIbI);

MHTEpEca K MPAKTUYECKOMY HU3YUYEHHUIO MPOPECCU PA3IMYHOIO PojJa, B TOM
YHCJIE HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUI 10 XUMUMY;

YBAKEHUS K TPYAY, JIOJIAM TPyJa U pe3yiabTaTaM TPYAOBOU IESATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBUIYAIbHOM TPAaeKTOPHUHU
oOpa3zoBanus, Oyaymiell mpodeccuu M peanu3alnudl COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB U
oTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0TrN4eCKOro BOCIIUTAHUSA:

HKOJIOTHYECKH LEJIECO00Pa3HOr0o OTHOUIEHUS K MPUPOJE KaK HCTOYHHKY
CYILLIECTBOBAHHUSI )KU3HU Ha 3eMJIE;

MOHUMAaHUSl TJIOOATBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM, BIUSHHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMAIBHON CPEJIbl;



OCO3HAHUSI HEOOXOJMMOCTH HWCIOJIb30BAHUSI JIOCTMKEHHM XUMHM IS
pELIEeHUS BOPOCOB PAllMOHAIBHOTO IPUPOIOIIOIB30BaAHMUS;

AKTUBHOTO HENPUATUA JCHUCTBUM, IPUHOCAIIMX BpPEH  OKPYKAIOIIEH
MPUPOJIHON cpejle, YMEHHsI MPOTHO3UPOBATh HEOJIArONPUSTHBIE IKOJIOTUYECKUE
MOCJIEICTBUS PEANPUHUMAEMBIX JEUCTBUNA U IPEAOTBPAILATh UX;

HaJIMYUS Pa3BUTOTO IKOJIOTMYECKOTIO MBILIICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JESITEIIbHOCTH AKOJIOTUYECKOM HAIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEIbHOM, KOMMYHUKATUBHOM M COILMAJIBHOU
MPAKTUKE, CIOCOOHOCTM W YMEHHUS AaKTUBHO MPOTHUBOCTOSTH HWJCOJIOTHH
xemohoouu;

7) HUEHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY VYPOBHIO DPa3BUTHUA
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XUMHUM KaK HAyKH, OCO3HaHHMs €€ pOJau B
GbopMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJOCTHOTO
MpeACTaBICHUS] 00 OKPYKaloleM MUPE Kak O €JUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEW U perieHuu MpoOJeM COXpaHCHHUS
IIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0OCOOOW 3HAYMMOCTH XUMUHU JJISI  COBPEMEHHOM
UABUJIM3AIUN: B €€ TYMAaHHCTUYECKOM HANpPaBICHHOCTH W BAXHOW pOJHA B
CO3JaHMM HOBOW 0a3bl MaTepuaIbHOM KYJIbTYpbl, B PpEHICHUU TI00ATbHBIX
npo0ieM YCTOMYMBOIO PAa3BUTHSA YEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOH,
MUIIEBOM U IKOJIOTHYECKONU 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICUeHUH
YCJIOBUHM yCHENTHOTO TPYJla U AKOJOTHMUYECKH KOM(POPTHOU KU3HU KAXKIIOrO 4jeHa
00111eCTBa;

€CTECTBEHHO-HAyYHOM T'PAaMOTHOCTH: [OHUMAHHUS CYIIHOCTA METOIO0B
MO3HAHUS, UCIOJIb3YEeMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
MoJTydyaeMble 3HAHUS ISl aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY>KAloIlEero 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
pelIeHws MPo0OJiIeM 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

MeranpeaMeTHble pe3ysibTaThl OCBOECHUS MPOTPaMMbI 110 XUMHUHM HAa YPOBHE
cpeaHero o61ero 06pa3oBaHus BKIIOYAIOT:

3HAUMMBbIE  JJIS dbopmupoBaHus MHPOBO33PEHUS oOy4Jaronmxcs
MEKIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIIEHAYUHbIE TOHSTHS, OTPaKarolle
IEJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHenuuky MeTOJ0B IO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepuisi, BEIIECTBO, SHEPIUs, SBJICHUE,
mpoliece, CUCTeMa, HayYHbId (PaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcCIe0BaHue, HAOIIOIEHUE, U3MEPEHHUE, DKCIIEPUMEHT U JIpyTHe);

YHUBEpCAJIbHbIC yueOHbIE JIEUCTBUS (MO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

PETYJISITUBHBIE), o0ecreynBaroIme dbopmupoBanue ($yHKIIMOHATBHON
I'PaMOTHOCTH U COLIMATILHOM KOMITETEHIIMH 00YYaroInXCs;
CHIOCOOHOCTB oOyuarommxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIMCIMIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUSI M yHUBEpCAJIbHbIC YUueOHbIC
JICUCTBHUS B MIO3HABATEIIBHON U COUAIBHOM MTPAKTHUKE.

MeranpeagMeTHbIe Pe3yabTaTbl OTPAXKAKT OBJIAJCHUE YHUBEPCAJIbHBIMHU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMA U  PETyJSTUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eCTBUSA

1) 0a3oBble JJOrHYecKue JAeiCTBUS:

CaMOCTOATENTLHO  (OpMYJIHpPOBAaTH W aAKTyaJIM3UpOBaTh  MpoOJIeEmMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAeisiTh LEJIH JeSITEIbHOCTH, 3aJaBasi INapaMeTpbl U KPUTEPUU HUX
JIOCTHKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTHU C MOCTABICHHBIMU LICJISIMU;

WCIOJIb30BaTh IMPH OCBOCHUM 3HAHWM MPUEMBI JOTHYECKOTO MBIILJICHHUS:
BBIJICJIATh XapaKTEPHbIC NMPU3HAKU TMOHATHW W yCTAHABIWBATh WX B3aWMOCBS3b,
HCIIO0JIb30BaTh COOTBETCTBYIOIINUE TTOHATHS JIJIs1 OOBSICHEHHUS OTACIIbHBIX (DaKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHUSA W KPUTEPUH IS KIAcCU(HUKAIMK BEIIECTB W
XUMUYECKHUX PEaKIUi;

YCTAHABIMUBATh MPUYUHHO-CIEJACTBEHHBIC CBSI3M MEXKIYy H3y4YaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTHUECKUE PACCYKJICHUS (MHAYKTUBHbBIC, JEAYKTUBHBIC, IO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B paccMaTpUBAECMbIX
SBJICHUSX, (POPMYJIUPOBATH BHIBOJIBI 1 3aKITIOUCHHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS UCTOJIb3YEMbIE B XUMUW CHMBOJIUYECKHUE
(3HAaKOBBIE) MOJIEIIU, TPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUYECKUIM
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYECKas (QopMmysa, ypaBHEHHE XHMHYECCKON



peakuuu — MpH pPELIeHUH Y4eOHBIX IMO3HABATENbHBIX U MPaKTUYECKUX 3ajad,
IIPUMEHATh Ha3BAHHBIE MOJEJIBHBIE MPEACTABICHUS IS BBIABICHUS XaPaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbBI€e HCCJIEN0BATEIbCKHUE AeiCTBUS:

BJAJETh OCHOBAMU METOJOB HAYYHOI'O IO3HAHMS BEIIECTB U XMUMHYECKHUX
peaKIuu;

(bopMyIMpOBATH LIENU U 33J1a4U UCCIIEI0BAHUS, UCIIOIb30BATh MTOCTABICHHbBIE
U CaMOCTOSTEIBHO C(OPMYJIHMPOBAHHBIE BOIPOCH B KAayeCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI U1 (DOPMUPOBAHMS THIOTE3bI 1O MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBBbIKAMU CAMOCTOSITEIBHOTO IIJITAHUPOBAHUS M IPOBEACHHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPIIEHCTBOBAaTh YMEHHs HAOMIOAATh 3a XOJI0M
npolecca, CaMOCTOSITENbHO MPOTHO3UPOBATH €ro pe3yibTaT, (HOpMyIHpOBaTh
00001IeHNSI U BBIBOBI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMS,
COCTaBJISATb 00OCHOBAHHBIN OTYET O MPOJICIAHHON padoTe;

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

3) padora ¢ unHgopmManmen:

OPUEHTHPOBATHCSI B PAa3IMYHBIX HCTOYHUKAaX UHPopManuu (HAy4dHO-
HOMYJISIpHAsl JIUTepaTypa XHUMHUYECKOTO COJEp)KaHUsA, CIpaBOYHBbIE MocoOus,
pecypcbl MHTEepHeTa), aHanu3upoBaTh MH(GOPMAIUIO Pa3IMYHBIX BUJIOB U (hopm
IpEICTaBIICHNUA, KPUTUYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HENIPOTUBOPEYNBOCTb;

(GopMyIMpOBaTh 3alpOChl U MPUMEHATh PA3IMYHbIE METO/bI NPU MOUCKE U
orbope wuHpoOpMaNMK, HEOOXOAUMOW [IJIi BBINOJHEHHS Y4eOHBIX 3ajad
ONPEEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT HCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHH U Pa3IN4HbIX [IOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpaTh  ONTUMANbHYIO  (GOpMY  MpPEACTABICHHUS
uH(popmanuu (cxeMsbl, rpaduKu, T1arpaMmbl, TaOJINLbI, PUCYHKH U JPYTHE);

UCIIOJb30BaTh HAy4yHBIH $3BIK B KauyeCTBE CpEACTBa IMpH pabore ¢
XMMHYECKON MH(OpMalMel: NPUMEHSITb MEXIpeIMeTHble ((pu3ndyeckue Hu
MaTE€MaTUYECKUE) 3HAKU U CUMBOJIbI, (POpMYIibl, a00peBUATYPbI, HOMEHKJIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATIAAHOCTH.

KoMMyHUKaTHBHBIEC YHHBEpPCAJIbHbIC YYeOHbIE 1eHCTBHSA:



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

BBICTYIIaTh C IPE3CHTALMEN PE3yJIbTATOB IO3HABATEIBHOU [EATEIIBHOCTH,
ITOJIy4YEHHBIX CAMOCTOSITEIIHO WJIK COBMECTHO CO CBEPCTHUKAMMU IIPU BBIINIOJHEHUN
XUMHUYECKOT0 3KCIEPUMEHTa, MPaKTUYECKOH paboThl MO UCCIIEIOBAHUIO CBOWCTB
M3Yy4YaeMbIX BELIECTB, pealn3alny y4eOHOro MpoeKTa, U (hopMyJIupoBaTh BHIBOJIBI
II0 pe3yJbTaTaM IPOBEIEHHBIX MCCIIENOBAHUM 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 €€ Uelnd M 3aJaud, KOHTPOJUPOBAaTh M IO MEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpeJjlaraeéMplii  aJrOPUTM JICUCTBUHM TPHU
BBIMIOJIHEHUN Y4YE€OHBIX M MCCIEAO0BaTENbCKUX 3ajay, BbIOMpaTh Haumbosee
3G (dEeKTUBHBIN Ccrmoco0 HMX pemieHus ¢ y4ETOM MOJYyYEHHUsS HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKLIHSX;

OCYILECTBJISITh CaMOKOHTPOJIb JICATENBHOCTH HAa OCHOBE CAaMOAHANIW3a U
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3yJbTaThl OCBOCHHS MIPOrpaMMbl M0 XMMUU HA YTi1yOiIEHHOM
YPOBHE Ha YPOBHE CpEIHEro oOHIero oO0pa3oBaHUs BKIIIOYAIOT ClEHUPUUECKUE
JUIs yaeOHOTo npeaMeTa « XUMHUsD» HaydHble 3HaHUS, YMEHUS U CIOCOObI IeHCTBUI
[0 OCBOEHUIO, MHTEPIPETAU U MpeoOpa3oBaHUIO 3HAHUM, BUABI J1E€ATEIbHOCTH
M0 TOJYYEHUIO HOBOTO 3HAHMS U MPUMEHEHUIO 3HAHUW B Pa3IMYHBIX YUYEOHBIX
CUTyalUsX, a TAKKE B PEATbHBIX )KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C XUMHEN. B
IIpOrpaMMe II0 XUMHH TNPEAMETHBIE pPE3yJibTaTbl IPEACTABICHBI 110 TOAaM
U3Y4YECHUS.

10 KJIACC

[IpeameTHble pe3ynbTaThl OCBOCHHS Kypca «OpraHudeckass XUMUS
OTpaXkaror:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE U 3HAUYCHUU OPTaHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pPOJId B OOCCIECUYCHHH YCTONYHMBOTO
pPa3BUTHS YEJIOBEYECTBA B PEHICHUH MPOOJIEM KOJIOTHUYECKOU, YHEPreTUYECKON U



NUIIEeBOM 0€30MacHOCTH, B PAa3BUTUM MEAMIIMHBI, CO3JAaHUM HOBBIX MaTepHasioB,
HOBBIX HMCTOYHUKOB SHEPIHH, B oOecrieyeHun PalMOHAIILHOTO
MPUPOAOIIONL30BaHUsA, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOLIEH KyJIbTYpPHI
YeJIoBeKa, a TaKKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOUIEHUS K CBOEMY
3I0POBBIO U IIPUPOJHOM CPEAE;

BJIAJICHUE  CHUCTEMOM  XMUMHUYECKUX  3HAaHMI, KOTOpas  BKJIKOYAET:
OCHOBOTOJIATAIOIINE MOHATHS — XUMUYECKUI 2JIEMEHT, aTOM, SIIPO U AJIEKTPOHHAs
o0ojouka aroma, s-, p-, d-aToMHBIE OpOUTaIU, OCHOBHOE MU BO30YXKIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMsl AaTOMHBIX OpOuTanel, HWOH, MOJeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENILHOCTD, CTENIEHb OKUCIEHUS, XUMHUECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIA 00BbEM, YIIIEpOAHBINA CKENeT, PYyHKIIMOHAIbHAS
rpynna, pajgukain, CTpyKTypHble (opmyibl (pa3BEpHYThIE, COKpAallEHHBIE,
CKEJIETHBIE), HM30MEpPHUs CTPYKTypHass M NPOCTPAHCTBEHHas (FeoMeTpHUyecKas,
ONTHUYECKAs), HM30MEPbI, TOMOJOTHYECKUUA psZl, TOMOJOTH, YTIEBOAOPOIBI,
KHCJIOPOJI- U a30TCOJAEPIKAIINE OPraHUYECKUE COEAUHEHUS, MOHOMEp, IMOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHUS; TEOPUHU, 3aKOHBI
(nepuonunueckuit 3akon J[. M. MeHnneneeBa, Teopus CTPOCHHS] OPTraHUYECKUX
BemiectB A. M. byTnepoBa, 3aK0OH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPaHEHUS
W TpeBpalleHUs SHEPrMM NpPU XUMUYECKUX pEaKlUsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $3bIK XMMHH, MUPOBO33PEHUECKUE 3HAHMS, JIEKAIIUE B OCHOBE
NOHUMAaHUS IPUYUHHOCTU U CUCTEMHOCTH XUMUYECKHUX SIBJICHUI; MIPEICTABICHHUS
O MEXaHM3MaxX XHMHUYECKHX pPEaKlHil, TEPMOAUHAMHUYECKUX M KUHETUYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BIIUSIHUM aTOMOB U IPYII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MepHbIA 3 dexTrl, opueHTanTsl 1 u Il pona);
(dakTosoruyecKue CBEIACHHsSI O CBOICTBaX, COCTaBe, MOJYyUYEHUU U Oe30MacHOM
HCIOJIb30BAaHUU BAXKHEUIIIUX OPraHMYECKUX BEHIECTB B OBITY M MPAKTHUYECKOM
NEeATENbHOCTH  YeJlOBEeKa, OOUIMX  Hay4YHbIX  MPHUHIMIAX  XUMHUYECKOTO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOICTBA METAHOIIA, TEPEPAOOTKU HEPTH);

c(OpMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHble MpPHU3HAKK MOHATHUH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUSA IMPU
OIMCAaHUU COCTaBa, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHNM;

c(OpMHPOBAHHOCTh YMEHHIA:

UCII0JIB30BaTh XMMUYECKYI0 CUMBOJIMKY JUISl COCTaBJIEHUS MOJIEKYJIIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYIT OPraHUIECKUX
BEILIECTB;

COCTaBJIATh YPABHEHUS XUMHUYECKUX PEAKUMU M PaCKpPbIBATh UX CYIIHOCTB:
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMil  MOCPEACTBOM  COCTaBIICHHUS
AJNIEKTPOHHOTO OallaHca JTUX peaklMi, peakluuii HOHHOrO oOMeHa NyTEM
COCTAaBJICHUSI UX MOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHU;



M3TrOTaBIIMBaTh MOJIEIN MOJIEKYJI OPraHUYECKHX BEIIECTB ISl WILIFOCTpAlUU
UX XUMUYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUM: YCTaHABJIMBATh MPUHAICKHOCTh M3yYEHHBIX
OpraHWYECKUX BEIIECTB MO HMX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIACCy/Tpynmne COeAWHEHWH, JaBaTh WM Ha3BaHUS MO CHCTEMaTHYECKOU
HomeHknatype (IUPAC) u nmpuBoauTh TpUBUAIbHBIE HA3BaHUS ISl OTICIBHBIX
MPEeJCTABUTENIC OPraHMYECKUX BEIIECTB (ITUJICH, alleTHJICH, TOIYOJ, TIIUIEPHH,
ATUJICHTJIUKONb, (EHOJ, (QopMalblerul, aleTalbACTull, aleTOH, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCIIOTa, CT€ApUHOBAsI, OJICMHOBAsS, MaJbMUTHHOBAsI KUCJIOTHI,
TJIMLWH, alaHuH, MalbTo3a, (PYKTO3a, aHWIUH, JUBUHWJ, U3OMPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

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

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

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTepuU30BaTh  COCTaB, CTPOCHHE,
dbu3uYecKkre M XUMHYECKUE CBOMCTBA TUIMYHBIX MPEACTaBUTENEH pa3IUYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJIKAHOB, IUKJIOAIKAHOB, aJIKEHOB, aJKaJIHECHOB,
AJKWHOB, AapPOMAaTHYECKUX YTJIEBOJIOPOJIOB, CIHUPTOB, AQJbJAETU]IOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MPOCTHIX U CIIOKHBIX 3(UPOB, KUPOB, HUTPOCOSAUHEHUMN U
aMUHOB, aMHHOKHCIIOT, OEJIKOB, YIJIEBOJAOB (MOHO-, AW- M TOJUCAXapHUIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYHD  CBSI3b  MEXKAY  HUMHU  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKUUA C HCMHOJIb30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpMUPOBAHHOCTh YMEHHUSI TMOJTBEPXKIATh Ha KOHKPETHBIX MpPUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTaHMYECKUX COSAMHEHUN OT
KPaTHOCTH U THUIA KOBAJIECHTHOU CBSI3M (G- U M-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOOPOIHOIO
Chipbsi (He(Th, TNPUPOAHBIM Ta3, Yyrojib), CHOCOOBI €ro mnepepadboTKHu U
MPAKTUYECKOE PUMEHEHHE MPOAYKTOB IepepaboTKH;

c(hOpMHUPOBAHHOCTh BIAJCHUS CHUCTEMON 3HAHMM O €CTECTBEHHO-HAYUYHBIX
MeTOJlaX MO3HaHUs — HAOIIOJACHUHU, U3MEPEHUH, MOJICIUPOBAHUHU, IKCIIEPUMEHTE
(peaJIbHOM 1 MBICIICHHOM) U YMEHHUS IPUMEHSATh 3TH 3HAHUS;

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



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

c(hOpMUPOBAHHOCTh YMEHHI: BBIABIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSIMU U TIPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0ojiee OCO3HAHHOTO TIOHMMAHHS CYIIHOCTH MaTEepUAIbHOTO €JIMHCTBA MUPA,
HCIOJIb30BaTh CHUCTEMHBIE 3HAHHS IO OPraHUYECKON XUMHUH ISl OOBSCHEHUS U
MIPOTHO3UPOBAHUS SABJICHUHN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMUPOBAHHOCTh YMEHMM: MPOBOJUTH PACUYETHl MO XUMUYECKUM
dbopMmyamM U ypaBHEHHSIM XUMHYECKUX PEAKINI C MCIOJIb30BaHUEM (DHU3UYECKUX
BeMMYMH (Macca, OOBbEM Tra3oB, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XMUMHUUYECKON
(dbopmyJibl BEHIECTBA MO WU3BECTHBIM MACCOBBIM JOJISIM XHMHUYECKUX 3JIEMEHTOB,
MPOYKTaM CTrOpaHus, TUNIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHAIM3UPOBATH U OIIECHUBATH
C MOO3UIMH  DKOJOTMYEeCKOM  0€30IacHOCTH  MOCJIEACTBUS  OBITOBOM |
MPOU3BOJICTBEHHON JESATEILHOCTA 4YEJIOBEKa, CBS3aHHONW C mepepaboTkKoi
BEILIECTB, UCIOJIb30BaTh MOJYYEHHBIE 3HAHUS ISl IPUHATHUS TPAMOTHBIX PEIICHUIN
npo0sieM B CUTYalUsIX, CBA3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMUYECKUN SKCIEPUMEHT (MOJYyYEHUE U H3YYEHUE CBONCTB OpPraHUYECKUX
BEILIECTB, KAYECTBEHHBIE pEAaKIUU YTJIEBOJOPOJOB PA3JIUYHBIX KJIacCOB U
KHUCJIOPOJICOJIEPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/1ad MO pACIO3HABAHUIO OPTraHMYECKHUX BEIIECTB) C COOJIIOJACHUEM IpPaBUII
Oe3omacHOro oOpalieHus € BElIeCTBaMU U JIA0OPAaTOPHBIM O00OpPYAOBAHHEM,
dbopMyupOBaTh IIEb HWCCJEAOBAaHMS, WPEACTABIATh B pasIuyHON (dopme
pEe3yabTaThl SKCIEPUMEHTA, AHATTU3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHMIA:

cOOJII0JaTh MpaBHUJIa 3KOJOTMYECKH LIEIEeCO00Pa3HOro MOBEICHUS B OBITY U
TPYAOBOM JEATENIBHOCTH B ILEJSIX COXPAHEHHUS CBOETO 3[0POBbS, OKPYKAOLIEH
MIPUPOJIHON CPEIbI U TOCTUKEHHS €€ YCTOMUYUBOTO Pa3BUTHS;

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

aHAIM3UPOBATH 11€JIeCO00PA3HOCTh MPUMEHEHHUS OPTaHMYEeCKUX BEIIECTB B
MIPOMBIIINIEHHOCTH U B OBITY C TOUKHM 3PEHHUSI COOTHOIICHUS PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIATh IIeJICHANIPaBICHHBIA TMOUCK
XUMUYECKOW MH(OpMaLUK B Pa3IMYHBIX UCTOYHUKAX (Hay4yHas U yuyeOHO-HAy4HAs
JUTEpaTypa, CpencTBa MaccoBoil nudopmarmu, HTEpHET U ApyTHe), KPUTHIECCKU
aHAIM3UPOBATh XUMHUYECKYIO MH(MOpMAIINIO, repepadaThiBaTh €€ U UCIOJIb30BaATh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 3a1aueii.



11 KJIIACC

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

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MaTepUAIbHOM €JIUHCTBE MHUPA,
3aKOHOMEPHOCTSAX M II03HABAEMOCTH SIBJICHHM IPUPOJBI, O MECT€ W 3HAYCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoJId B OOECIEUYEHHH YCTONYMBOTO
pPa3BUTHSA, B PEIICHUU NPOOJEM IKOJIOTUUECKOM, SHEPreTUYECKOM W MHUIIEBON
0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MATEPHUAJIOB, HOBBIX
HMCTOYHUKOB SHEPTUH, B OOCCIEUYCHUH PAIMOHAILHOTO MPUPOIOIOIH30BAHUS, B
GbopMHpPOBaHUKM MHPOBO33PEHHUSI W OOIIEH KyJbTypbl 4YEJIOBEKa, a TakKke
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIICHHMS K CBOEMY 370POBbIO M IPUPOIHOMN

cpene;
BJIaJICHUE CUCTEMOM  XMMHWYECKHUX  3HAHHH, KOTOpas BKJIIOYAET;
OCHOBOIIOJIAraloIue TMOHATUS — XHUMHUYECKHUW DdJIEMEHT, aToM, SApO aToma,

M30TOIIbI, AJIEKTPOHHAs 000JI0YKa aToma, S-, p-, d-aTOMHBIE OpOUTAIU, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHUSI aToMa, THOpHUAM3alUsl aTOMHBIX OpOuTaned, HOH,
MOJICKyJa, BaJICHTHOCTh, AJICKTPOOTPUIIATEIIBHOCTh, CTEICHh  OKHCIICHHMS,
XUMUYecKasi CBsA3b (KOBaJIGHTHAs, WOHHAS, MeETaJUInuecKas, BOJOpPOIHAas),
KpUCTAJUTMUECKasl pEmI€TKa, XUMHUYECKas pEeaKIus, pacTBOpP, JJICKTPOJIHTEHI,
HEAJIEKTPOJUTHI, AJIEKTPOIUTHYECCKAsS JIUCCOIMAINNS, CTEIEeHb IHUCCOITUAIINH,
BOJIOPOJHBIN TIOKa3aTedb, OKHCIWTEIb, BOCCTAHOBUTEIb, TEIUIOBOM 3¢ deKT
XUMHUYECKOW peaKIluu, CKOPOCTh XUMHUUECKON peaKIiy, XMMUIECKOE PAaBHOBECHE;
TEOPUH W 3aKOHBI (TEOPHS JJICKTPOIMTHYCCKOW JHUCCOIMAIIUH, TEPHOIUICCKUN
3akoH J[.11. MeHneneeBa, 3aKOH COXpaHEHHSI MACChI BEIIECTB, 3aKOH COXPAHEHHUS U
MIPEBpaIISHUs SHEPTUU MPH XUMHUYECKUX PEaKIUAX, 3aKOH ITOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JCHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHUMBOJUYECKHM S3BIK
XUMHUH, MHPOBO33PEHUYCCKNE 3HAHWA, JIeXkKallhe B OCHOBE ITOHUMAaHHS
NPUYUHHOCTA M CHCTEMHOCTH  XHMHYECKUX  SBJIICHHHA,  COBPEMEHHBIC
MPEACTABICHUS] O CTPOSHHWM BEIIECTBA HA aTOMHOM, HOHHO-MOJIEKYJISIPHOM H
HaJIMOJICKYJISIPHOM  YPOBHSIX; TPEJCTABICHHS O MeXaHHW3Max XHUMHYECKUX
peaknuii, TEPMOJAMHAMHUYECKUX ¥  KHHETHYECKHMX 3aKOHOMEPHOCTSX  HX
MPOTEKaHUs, 0 XUMUYECKOM PAaBHOBECHH, PACTBOpPAX W JHUCIIEPCHBIX CHUCTEMaX;
(haKTOJIOTUYECKHE CBEJICHHS O CBOMCTBaX, COCTABE, IOJYYSHHH M OE301aCHOM
WCIIOJIb30BaHUN BOKHEUIINX HEOPTaHMYECKUX BEIIECTB B OBITY M IMPAKTHYECKOMN
NEATETPHOCTH  YEJIOBEeKa, OONMX  HAay4YHBIX  NPHHIMIAX  XUMHYECKOTO
MIPOU3BOICTBA;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBJISATH XapaKTePHBIC NMPU3HAKU IOHSATHH,
YCTaHaBJIMBaTh WX B3aUMOCBSI3b, HMCIIOJB30BaTh COOTBETCTBYIOIIUE MOHATHS IMPHU
ONMCAaHWK HEOPTAHWMYECKHUX BEIECTB U UX MPEBPAIICHU;



c(OPMUPOBAHHOCTh YMEHMSI HCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJHUKY JUIS
coCcTaBi€HMs (OopMyJl BEUIECTB M  YpPaBHEHHM XUMHUYECKHMX peaklui,
cuctematuueckytro HoMeHknarypy (IUPAC) u TpuBuagbHble Ha3BaHUS OTAEIbHBIX
BEILIECTB;

c(OPMUPOBAHHOCTb YMEHHUS OINpPENEIATh BaJICHTHOCTh U CTENIEHb OKUCIICHHUS
XUMHYECKUX 3JIEMEHTOB B COCIUHEHMSIX, BUJ XMMHUECKON CBs3U (KOBaJIEHTHas,
WOHHAs, MeTAJJIMYeCcKas, BOAOPOJHAsA), THUN KPUCTAUIMYECKONH PEIIETKU
KOHKPETHOTO BEILIECTBA;

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

cOPMHPOBAHHOCTh ~ yYMEHUHI:  KJIAacCU(DUUMPOBATH:  HEOPraHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIIMH O PA3JIUYHBIM IIPU3HAKAM (YHCITY
U COCTaBY pearupyroliux BELIECTB, TEINIOBOMY 3((eKTy peakuuu, U3MEHEHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTaiu3aTopa M
JIPYTHUE); CAMOCTOSITENIbHO BBIOMPATh OCHOBAHUS U KPUTEPUH I KilacCU(pUKaun
M3Y4aeMbIX BEIIECTB U XMMUYECKUX PEAKLUN;

c(pOpMUPOBAHHOCTh YMEHMSI PACKPBIBATh CMBICI MEPUOANUECKOro 3akoHa /I.
W. MenpeneeBa u JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENbHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

c(OpMUPOBAHHOCTh YMEHHUI: XapaKTepHU30BaTh 3JEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IEPBOrO—YETBEPTOrO INEPHUOIOB
ITepuognueckon CHUCTEMBI J.. Menpeneena, HCTIONB3YS MMOHSITUA
«3HEPreTHYECKUE YPOBHW», «IHEPre€TUUYECKUE MOTypPOBHH», «S-, p-, d-aTOMHBbIE
opOUTaIN», «OCHOBHOE MU BO30YXKAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHYECKUX DJIEMEHTOB M HUX
coeqMHEeHUM Mno mnepuomaM U rpynnaMm llepuommueckon cucremsr [l .
MeHnneneeBa, BAJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHMS
HX JICKTPOHHBIX 000JIOYECK;

c()OPMUPOBAHHOCTb ~YMEHUH: XapakTepus3oBaTh (ONMUCHIBATH)  OOLIME
XUMUAYECKUE  CBOWMCTBA  BEHIECTB  PA3lIMYHBIX  KJIACCOB,  IOATBEPKIATH
CYLIECTBOBAHUE T€HETHUYECKOM CBSI3M MEXAY HEOPraHWYECKMMHU BEIIECTBAMH C
IIOMOIIBIO YPABHEHUHN COOTBETCTBYIOIIMX XUMHUECKUX PEAKLINM;

C()OPMUPOBAHHOCTb YMEHHUS pPACKpbIBaThb CYIIHOCTb: OKHCIIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUUN MOCPEACTBOM COCTABJICHMS AJIEKTPOHHOIO OanaHca
TUX pPEAKUUH; peaKkUil MOHHOro OOMEHa MyTEM COCTABJIEHUS HMX MOJHBIX H
COKpPALIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMH  THUAPOJU3a;  pEeaKuu
KOMIUIEKCO00pa30oBaHus (Ha MpUMepe THAPOKCOKOMIUIEKCOB IMHKA U AJIFOMUHHUS);



c(OPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEAKIMi ¢ YU4ETOM MX DHEPreTHUYECKUX XapaKTEPHUCTHK, XapakKTep
U3MEHEHHUS] CKOPOCTH XHWMHMYECKOW peakIMH B 3aBUCUMOCTH OT PAa3IHYHBIX
(akTOpoB, a TAaK)KE XapakTep CMELICHUS] XUMUYECKOTO PAaBHOBECHS MO/l BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpuniun Jle [llarense);

chOpPMHUPOBAHHOCTh YMEHHUS XapaKTEepU30BaTh XUMUYECKHE PpEaKIIuH,
JeXallie B OCHOBE MPOMBIIUIEHHOTO MOJYYEHUs CEpPHOM KHUCIOTHI, aMMMAKa,
oOlMe HayyHble MNPUHLHUIBI XHUMHYECKUX IPOU3BOJCTB; LEIECOO0PA3HOCTD
MPUMEHEHUS HEOPTAaHWYECKUX BEIIECTB B MPOMBIINUICHHOCTH U B OBITY C TOYKH
3peHUs COOTHOIIEHUS] PUCK-TIOJB3a;

c(OpMHUPOBAHHOCTh BIIAJIEHUS CHCTEMOW 3HAHUWA O METOJaX Hay4YHOIo
MO3HAHUA SIBJICHHM NOpUpOAbl — HAOJIIOJEHUE, HW3MEpPEHHUE, MOJAEIINPOBAHUE,
AKCHEPUMEHT (pEeabHbIN U MBICICHHBIN), UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS PUMEHSATh 3TH 3HAHUS TIPU IKCIIEPUMEHTATILHOM UCCIIEI0BAHUN BEIIECTB
U 0 OOBSICHEHUS XHMMHYECKUX SIBJIIEHUW, HMMEIOUMX MECTO B MPHUPOJE,
MIPAKTUYECKOM JESITENIbHOCTH YeJIOBEKA U B IOBCEITHEBHOW KU3HH;

c(hOpMHPOBAHHOCTh YMEHHUS BBISBIIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMUA U TPEJCTABICHUSMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1€€ 0OCO3HAHHOTO MIOHUMAHHUS MAaTePUATBHOTO €IMHCTBA MUPA;

c()OPMHPOBAHHOCTh YMEHUS MPOBOAMTH PACUETHI: C HCIOIb30BAHUEM
MOHSATUM «MAacCOBasi JIOJIsI BEIIECTBA B PACTBOPE» M «MOJISIPHAsT KOHLEHTPALIUS;
Macchl BEIIeCTBa WM 00bEMA Tra3a MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OAHOTO U3 YYaCTBYIOLIMX B PEAKIMHU BEILIECTB; TEIIOBOrO 3ddekra
peaklny; 3HAYEHUS BOAOPOJHOIO IOKa3aTesh pacTBOPOB KHUCIOT M IIEJIOYEH ¢
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEILECTBA)
MPOJYKTa PEAKIMHU, €ClId OJHO M3 UCXOJHBIX BEIIECTB JaHO B BHJIE PACTBOpa C
onpeieIEHHON MacCOBOM JI0JIell pacTBOPEHHOTO BEIIESCTBA WM JAHO B M30OBITKE
(MMeeT MpUMECH); JOJM BbIXOJIa MPOJAYKTA PEAKUUH; OOBEMHBIX OTHOILICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHUH: CAMOCTOSITENIbHO TUIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUH  3KCHepUMEHT  (IpOBEIEeHHWE  peakuid  HMOHHOTO  OOMEHa,
MOATBEPKICHUE KAUECTBEHHOI0 COCTaBa HEOPraHUYECKUX BEILECTB, ONPEECICHHE
Cpelbl pacTBOPOB BEIIECTB C IOMOIIBIO HHJIWKATOPOB, H3YyYECHHUE BIIUSHHUS
pa3nu4HbBIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW pEaKIUH, pelIeHue
HKCIIEPUMEHTAIBHBIX 3a7ady 1o TemaMm «Mertamisl» U «Hemeramib») c
cOOJII0IeHnEM TpaBuil 0€30MacHOro0 OOpallleHHs C BEIIECTBAaMU U J1a00OpaTOPHBIM
o0opynoBaHueM, (HOpMyIUpOBaTh I€db HUCCIENOBAaHUS, TMPEJCTABIATH B
pasnu4HON (QopMe pe3ybTaThl SKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHHUI: COOIOATh MPaBHIIA TOJb30BAHUS XUMHUICCKOU
mocyaol ® jabopaTopHbIM 00OpyJOBaHHEM, OOpalleHuss ¢ BelecTBaMU B
COOTBETCTBUM C HHCTPYKIUSIMHU [0 BBHIMOJHEHHUIO JA0OPATOPHBIX XUMHUYECKUX
OMBITOB, 3KOJIOTUYECKH II€JIECO00pPa3HOr0 IMOBEIECHUS B OBITY W TPYAOBOM
JEATENBHOCTH B LIENSAX COXPAHEHUSI CBOErO 340POBbs, OKPYKAIOIIEH MPUPOIHOU
Cpeabl W JOCTWKEHUA €€ YCTOWYMBOTO Ppa3BUTHSA, OCO3HABaTh OIMACHOCTH
TOKCHYECKOTO JIEMCTBUSI HA KUBBIE OPTaHU3MBI OMPEACIEHHBIX HEOPTraHUYECKHUX
BEIIECTB, MOHMMas cMbIch mokaszarens [1J1K;

c(hOpMHUPOBAHHOCTh YMEHHH: OCYIIECTBIATh IICICHANIPABICHHBIA TIOMCK
XUMHUYECKOW MH(OPMAILIUK B Pa3IMYHBIX UCTOUHHMKAX (HAy4dHas U y4eOHO-HAy4YHasI
JUTEpaTypa, CpeicTBa MaccoBoil nHpopmanuu, HTepHET U Apyrue), KpUTHIECKU
aHAJTM3UPOBATH XUMUUYECKYI0 HUH(pOpMaIUIo, epepadaTbiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHUH C ITOCTABJICHHON yUeOHOM 3amaucii.



TEMATHYECKOE IINTAHUPOBAHUE
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KosmmuecTBo yacos
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23 ApomaTtudeckue yriieBoAopobl (apeHbl) 8 https://m.edsoo.ru/3KLA1L26M
[IpupoaHbIE HICTOUHUKH YIIIEBOJIOPOAOB U
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uX nepepadoTka
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https://m.edsoo.ru/61HH8J58X
https://m.edsoo.ru/O2NWGJZU2
https://m.edsoo.ru/TJI36WGJ5
https://m.edsoo.ru/JI9OENZ9M
https://m.edsoo.ru/RY6NBZAW4
https://m.edsoo.ru/3KLA1L26M
https://m.edsoo.ru/0BNB0PH31
https://m.edsoo.ru/LC5J74CMA

a¢upsl. Kupbl

33 VYrieBoibt 9 https://m.eds00.ru/962BYGF10
Hroro no pasneny 41
Pa3nes 4. A3oTcoaeprkanue OpraHu4ecKue coeJuHeHHsI

4.1 AMMHBI. AMUHOKHCIIOTHL. benku 12 https://m.edsoo.ru/K8B3HS5PS1
Hroro no pazgeny 12
Pa3pnen S. BeicOkOMOJIEKYJISIPHBIE COCAUHEHUS

5.1 BricokoMonekynsipHbIE COEAUHEHUS 6 https://m.edsoo.ru/VLVADEWAB
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB ITO 102

I[TPOTPAMME



https://m.edsoo.ru/VLVADEWAB
https://m.edsoo.ru/K8B3H5PS1
https://m.edsoo.ru/962BYGF1O

11 KIIACC

HaumeHnoBaHue pa3iesioB 1 TeM

KoaunuecTBo 4acoB

JyieKTpoHHbIE (LU pPOBbLIE)

Ne i/m KonTpoibHbI IIpakTH4eckue
NMporpamMmblI Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
e padoThI padoThI
Paszgea 1. TeopeTuyeckue 0CHOBbI XUMMH
Crpoenue atoMma. Ilepnonnueckuit
3aKkoH M Ilepuonuyeckas cucrema
1.1 H L HIepHOIT o1 CHCTEM 9 https://m.edsoo.ru/R39EAGJPC
XUMHUYECKUX dieMeHToR /1. 1.
Menneneena
Crpoenue BemectBa. MHOroobpasue
1.2 11 1 https://m.edsoo.ru/W4FD2VJF8
BEILIECTB
1.3 XUMHUYECKUE PEAKIIUU 19 1 3 https://m.edsoo.ru/QHDJZGESH
Hroro no pazgeny 39
Pa3zgen 2. Heopranuveckast Xumust
2.1 Hemertamisl 31 1 https://m.eds00.ru/9NCC2YQRIJ
2.2 MerTauisl 23 1 2 https://m.edsoo.ru/YEU9WRIJ21
Hroro no pazgeny 54
Pa3znea 3. Xumus u :Ku3HbL
Mero, 0O3Ha . X
3.1 TOART TIOSHATHA B XHMIH. AMMUA 1 9 https://m.edso00.ru/2Q40I6N XK
’KU3Hb
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 2

[NPOT'PAMME



https://m.edsoo.ru/2Q40I6NXK
https://m.edsoo.ru/YEU9WRJ21
https://m.edsoo.ru/9NCC2YQRJ
https://m.edsoo.ru/QHDJZGESH
https://m.edsoo.ru/W4FD2VJF8
https://m.edsoo.ru/R39EAGJPC

IHOYPOYHOE IIJTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaunyecTBo yacoB

KoHTpoibHbIe

Bcero
padoThI

IIpakTHyeckn
e padoTsl

Jlara
U3yYeHUs

JyieKTpoHHbIE LM (pPOBbLIE
o0pa3oBaTe/ibHbIE Pecypchl

[Ipeamer u 3HaueHUE
OPraHUYEeCKOW XUMHH,
MpeJICTaBIeHHEe O MHOr000pa3uu
OpraHWYECKHUX COCTMHEHHUI

https://m.edsoo.ru/48G4H34K4

DIIEKTPOHHOE CTPOSHUE aTOMa
yriieposia (OCHOBHOE U
BO30YKIEHHOE COCTOSTHUS).
BanenTHbIe BO3MOXHOCTH aTOMa
yriaepoaa

https://m.edsoo0.ru/0DI6TSLIR

XuMHYecKasi CBSI3b B
OpTraHUYECKUX COCTUHECHHSIX.
Mexanu3mbl 00pa3zoBaHUs
KOBaJEHTHOM CBSI3U, CIIOCOOLI
paspbiBa CBS3EH

https://m.edso0.ru/C42CCDY5S

Teopust cTpoeHUsE OPraHUuYECKUX
coenuHeHuit A. M. bytneposa

https://m.edsoo.ru/MIAFQ4PQO

Bunsl n3oMepuu: CTpyKTypHas,
IPOCTPaHCTBEHHAs.
OnexTpoHHbIE AP PEKTH B
MOJIEKYJIaX OPTaHUYECKUX
COCIMHEHU N

https://m.edso0.ru/GN3QZ8AHX



https://m.edsoo.ru/GN3QZ8AHX
https://m.edsoo.ru/MIAFQ4PQO
https://m.edsoo.ru/C42CCDY5S
https://m.edsoo.ru/0DI6T8L9R
https://m.edsoo.ru/48G4H34K4

[Ipencrasnenue o
Kiaccuukanuu u
cUCTeMaTHUYeCKas HOMEHKIIATypa
(IUPAC) opraHnnyeckux BEIIeCTB

https://m.edsoo.ru/P6AQNOU22

Knaccudukanus peaxuuii B
OpPraHNYEeCKOM XUMHH

https://m.edsoo.ru/M5DJYMPIM

CucreMatuzanus 1 0000IIeHIE
3HAHUU IO TEME

https://m.edsoo0.ru/SKOA3EB67

AJIKaHBI: TOMOJIOTHYECKHI DS,
o0mas popmysa, HOMEHKIATypa
U U30MEpHS, SJICKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYT

https://m.edsoo.ru/SHWFWZ174

10

DOU3NYECKUE U XUMHUYECKHUE
CBOICTBA aJIKaHOB

https://m.eds00.ru/GVSLNQJ3X

11

HaxoxneHue ankaHoB B
npupojie. CriocoObl moyueHus: u
MIPUMEHEHUE aJIKaHOB

https://m.edsoo.ru/AB2ZKXXIZ

12

[uxnoankansl: o0mas Gopmyna,
HOMEHKJIATypa B U30MEpHs,
OCOOCHHOCTH CTPOCHHUS U
XHUMHUYECKHX CBOHCTB, CIIOCOOBI
MOJTYYCHHUSI U IPUMECHEHUE

https://m.edso00.ru/Q4B5900Q1A

13

Pemenune pacy€THpix 3a1a4 Ha
ONpeIETICHUE MOJIEKYJIIPHOMN
(hOopMyJTbI OPTaHMYECKOTO
BEILIECTBA 10 MACCOBBIM JI0JISIM
aTOMOB 3JIEMEHTOB, BXOJISIINX B

https://m.edsoo.ru/ED66JALEK



https://m.edsoo.ru/ED66JALEK
https://m.edsoo.ru/Q4B590Q1A
https://m.edsoo.ru/AB2ZKXXIZ
https://m.edsoo.ru/GV8LNQJ3X
https://m.edsoo.ru/8HWFWZ174
https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/M5DJYMP9M
https://m.edsoo.ru/P6AQN0U22

ero cocraB. CucremMaTusanys u
000011IeHrEe 3HAHUH T10 TEME

14

AJIKEHBI: TOMOJIOTUYECKHH P,
obmas Gopmya, HOMEHKIATYypa,
AIIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE
MouieKyJl. CTpyKTypHasi ¥ IuC-
TpaHC-U30MEPHUsI ATTKEHOB

https://m.edsoo.ru/NCGOE2K0J

15

dusnvecKre U XUMHUYECKHE
CBOIiCTBa ankeHOB. [IpaBuio
MapkoBHHKOBa

https://m.edsoo.ru/6 XZHRIRTW

16

CriocoObI osTyueHust 1
NPUMCHEHHE aJIKEHOB

https://m.edso0.ru/YS8ODCR6ZN

17

[Tpaktuyeckas padora Ne 1 o
teme "[lonydyenue sTmiieHa u
U3Yy4YEHUE ero CBOMCTB"

https://m.edsoo.ru/HHCGPAVHS5

18

Pemenne pacu€tHbIX 3a/1a4 Ha
OIpeIeTICHUE MOJIEKYJIIPHOM
(bopMyIIbl OPraHu4IeCcKOro
BelllecTBa

https://m.edsoo.ru/ XY WNMAYNA

19

AJNKaZueHbI: CONPSHKEHHBIE,
M30JIMPOBAaHHBIE,
KyMynupoBaHHble. OCOOEHHOCTH
AIIEKTPOHHOTO CTPOEHUS

https://m.edsoo.ru/EKDS1U5UV

20

XUMHYECKHE CBOUCTBA
CONPSIKEHHBIX TNEHOB

https://m.edsoo.ru/M356GLRBE

21

CriocoObI mosTydeHust 1
NPUMEHEHHE aJIKaJIMCHOB

https://m.edsoo.ru/KTEM1N272



https://m.edsoo.ru/KT8M1N272
https://m.edsoo.ru/M356GLRBE
https://m.edsoo.ru/EKDS1U5UV
https://m.edsoo.ru/XYWNMAYNA
https://m.edsoo.ru/HHCGPAVH5
https://m.edsoo.ru/Y8ODCR6ZN
https://m.edsoo.ru/6XZHRIRTW
https://m.edsoo.ru/NCG0E2K0J

22

AJIKUHBI: TOMOJIOTUYECKUH P,
obmas popmya, HOMEHKIATYypa,
AIIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (PU3UYECKHE CBOHCTBA

https://m.edsoo.ru/N65WYKDO93

23

XMUMHYECKHE CBOUCTBA aJIKUHOB

https://m.edsoo0.ru/MQ7A0O3SUC

24

KauecTBeHHbIE peakuyu Ha
TPOVHYIO CBSI3b

https://m.edsoo.ru/45UN142UY

25

CrniocoOblI mosryueHust u
MMPUMCHCHUC AJIKUHOB

https://m.edsoo.ru/SYL7VWAMA

26

Pemenune 3agayu: pacu€rsl no
YPaBHEHUIO XUMUYECKOU
peaxkuuu

https://m.edsoo0.ru/Q7XMPZSRF

27

CucreMaTuzanus 1 00001IeHne
3HAHUH 10 TEME

https://m.edsoo.ru/I9DNOP1NS8

28

ApeHbI: TOMOJIOTUYECKUN P,
obmas popmyiia, HOMEHKIATYypA.
DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE
MoOJIEKyJ1 O€H30J1a U TOIyOJIa, UX
(du3nYecKue CBOMCTBA

https://m.edsoo.ru/ WNGDLBKS5D

29

XUMHYECKUE CBOMCTBA APEHOB:
peaKuru 3aMEeICHUS

https://m.edsoo.ru/FCNHX9WY'1

30

XUMHYECKUE CBOMCTBA APEHOB:
peakLuu NpUCOCTUHEHNS,
OKHCJIEHHE TOMOJIOTOB OeH30I1a

https://m.edsoo.ru/CSBNGDUCS

31

OCO0EHHOCTH XUMHAYECKUX
CBOMCTB CTHUpPOJIA

https://m.edsoo.ru/F2K2CB5PG



https://m.edsoo.ru/F2K2CB5PG
https://m.edsoo.ru/CSBNGDUCS
https://m.edsoo.ru/FCNHX9WY1
https://m.edsoo.ru/WNGDLBK5D
https://m.edsoo.ru/19DN0P1N8
https://m.edsoo.ru/Q7XMPZSRF
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/45UN142UY
https://m.edsoo.ru/MQ7AO3SUC
https://m.edsoo.ru/N65WYKD93

32

Pemenune pacy€THpIx 3a1a4 Ha
omnpeaeeHue MOJIEKYJIIPHOU
(GhOopMyJTEI OPTaHMYECKOTO
BelIeCTBa

https://m.edsoo.ru/QFKSRGCXW

33

Crioco0b!I osTyueHust u
NpUMEHEHNE apeHOB

https://m.edsoo.ru/2VKLXNJZ4

34

I'enernueckas cBs3b MEKIY
Pa3IMYHBIMU KJIACCAMU
YIJIEBOAOPOJOB

https://m.edsoo.ru/1X7QMST7F

35

Pacuétel 10 ypaBHEHUAM
XUMHUUYECKUX PEaKLIUi.
Cucrematu3anus ¥ 0000IICHIE
3HAHHUHU T10 TEME

https://m.eds00.ru/9VBZTY4PI

36

ITpuponusrii ras. [lomyTHele
HEe(TSHbIE ra3bl

https://m.edsoo0.ru/CK1CUWWEN

37

KaMmeHHbIi yrosb 1 IpOIyKThI
ero nepepadoTKu

https://m.edsoo.ru/BDDEXD2FV

38

Hedtp u ciocoOsr1 eé
nepepabotku. [Ipumenenue
MIPOTYKTOB TepepaboTku HePTH

https://m.eds00.ru/ORE9Y2CYG

39

['eneTnueckas CBA3b MEXKIY
Pa3TUYHBIMH KJIaccaMu
YIJIEBOI0POIOB

https://m.edsoo.ru/HQ22U8ZHE

40

["aslorenonpoun3BogHbIC
YTIE€BOAOPOAOB: IEKTPOHHOE
CTPOCHHUE; peaKUH 3aMELICHUS
rajoreHa

https://m.edsoo.ru/XX94BSSGR

41

JlericTBHE MIEI0YEH Ha

https://m.edsoo.ru/FF11CTQKA



https://m.edsoo.ru/FF11CTQKA
https://m.edsoo.ru/XX94BSSGR
https://m.edsoo.ru/HQ22U8ZHE
https://m.edsoo.ru/ORE9Y2CYG
https://m.edsoo.ru/BDDEXD2FV
https://m.edsoo.ru/CK1CUWWFN
https://m.edsoo.ru/9VBZTY4PI
https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/2VKLXNJZ4
https://m.edsoo.ru/QFKSRGCXW

raJIOTeHIPOU3BOIHBIE.
Bs3aumoneiictBue
JIMTaJIOTeHAIKaHOB C MAarHUEM H
LIMHKOM

42

CucreMaru3anus 1 00001IeHIE
3HAHUM MO pa3zeny
"Yraesogopobr"

https://m.edsoo.ru/6 XBYFOLLD

43

KonTponbHas pabota no teme
"YrneBonopozs"

https://m.edsoo.ru/EJH90TTS50

44

[IpenensHbIC OHOATOMHBIE
CIHPTHI: TOMOJIOTHYECKHH P,
obmras popmyna, CTpOCHUE
MOJIEKYJI, U30Mepus,
HOMEHKJIaTypa, KiIaccu(uKams,
¢uznueckue cBoicTBa

https://m.edsoo.ru/IONSKPMLB

45

XMMHYECKUE CBOUCTBA
MPEAEIbHBIX OJTHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/VHOGFCVLZ

46

CrniocoObl mosryueHust u
IIPUMEHEHNE OJTHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/N9HOJ3V12

47

ITpocTthie aduphl: HOMEHKIATypa
1 U30MEepHsi, 0COOEHHOCTH
(GUBUYECKUX U XUMHUYECKHUX
CBOMCTB

https://m.edsoo.ru/UUYC7UU21

48

MHOroaToOMHBIE CITUPTHI:
STUJICHTJIMKOJb U TJIMIEPUH, UX
buznyecKkre 1 XUMHUYECKHe

https://m.edsoo.rt/KMYAE65AX



https://m.edsoo.ru/KMYAE65AX
https://m.edsoo.ru/UUYC7UU21
https://m.edsoo.ru/N9HOJ3V12
https://m.edsoo.ru/VH0GFCVLZ
https://m.edsoo.ru/I9N5KPMLB
https://m.edsoo.ru/EJH90TT50
https://m.edsoo.ru/6XBYF0LLD

CBOMCTBA

49

CriocoObI mosTyueHust 1
NPUMEHEHHE MHOTOATOMHBIX
CIHPTOB

https://m.edsoo.ru/EU9L4B5H6

50

DeHOJI: CTPOCHUE MOJIEKYJIBL,
¢du3nueckue CBONCTBA.
TokcuaHOCTH PeHOTa

https://m.edsoo.ru/0117TP1EX

51

XuMuyeckue cBoicTBa (heHoa

https://m.edsoo.ru/DRURODFRJ

52

Crioco0ObI osTyueHust u
npuMeHeHue ¢peHomna

https://m.edsoo.ru/60B9BOAKU

53

[TpaxTuueckas padora Ne 2.
Pemenue sxciepuMeHTATIBHBIX
3aaa4 no teme "CrnupThl U
dbenonsr"

https://m.edsoo.ru/SHOIGNHMGK

54

Cucremaruzanusa 1 00001IeHITE
3HAHUU 10 TEME

https://m.edso0.ru/J7BOQOWB6

55

AJbIErupl ¥ KETOHBI:
AIIEKTPOHHOE CTPOEHHE
KapOOHUJIBHOM TPYTIIbI;
TOMOJIOTHYECKHUE PS/IbI, 00mIast
dbopmyna, u3omMepus u
HOMEHKJIaTypa

https://m.edsoo.ru/DHUDYUVGN

56

AJbIerupl M KETOHBI:
¢du3nueckre CBOMCTBA; PeaKkIuu
[IPUCOEANHEHUS

https://m.edsoo.ru/FTMHFTV8V

57

PCaKLII/II/I OKHCJICHUSA U
KauCCTBCHHBIC pCAKIIUN
AJIbACTU 0B U KCTOHOB

https://m.edsoo.ru/MT7LK3HUT



https://m.edsoo.ru/MT7LK3HUT
https://m.edsoo.ru/FTMHFTV8V
https://m.edsoo.ru/DHUDYUVGN
https://m.edsoo.ru/J7BQQOWB6
https://m.edsoo.ru/SH9GNHMGK
https://m.edsoo.ru/60B9B0AKU
https://m.edsoo.ru/DRURODFRJ
https://m.edsoo.ru/0117TP1EX
https://m.edsoo.ru/EU9L4B5H6

58

CriocoObI ToJTydeHust
aITbJICTU/IOB M KETOHOB

https://m.edsoo.ru/KOSEDOZNC

59

OnHOOCHOBHBIE IIpe/ieIbHbIE
KapOOHOBBIE KHCIIOTHI,
OCOOEHHOCTH CTPOECHHUS UX
MOJIEKYJT

https://m.edsoo.ru/3AG3IMM12R

60

N3omepus u HOMEHKIIaTypa
KapOOHOBBIX KUCIIOT, UX
¢uznueckue cBoicTBa

https://m.edsoo.ru/88§RK8HSL4

61

XHUMHYECKHE CBOMCTBA
MpeAeNIbHBIX OJJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

https://m.eds00.ru/FG799CL7C

62

Oco6eHHOCTH CBOMCTB
MYpPaBbUHOM KHCIIOTBHI.
Msoroo0pa3ue kapOOHOBBIX
KHCJIOT

https://m.edsoo.ru/NCRPAK4Z0

63

Oco0eHHOCTH CBOMCTB:
HEIpeACIIbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
JTUKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTENN BHICIIUX
KapOOHOBBIX KUCIIOT

https://m.edsoo.ru/PO7B20AZG

64

ITonstue o IIPOU3BOJHBIX
Kap6OHOBBIX KHCJIOT

https://m.edsoo.ru/ASMQKWRS52

65

Crioco0bl IOJTy4eHHS 1
MpUMeHEHNEe KapOOHOBBIX
KHCJIOT

https://m.edsoo.ru/ZY83U8721



https://m.edsoo.ru/ZY83U872I
https://m.edsoo.ru/ASMQKWR52
https://m.edsoo.ru/PO7B20AZG
https://m.edsoo.ru/NCRPAK4ZQ
https://m.edsoo.ru/FG799CL7C
https://m.edsoo.ru/88RK8HSL4
https://m.edsoo.ru/3AG3MM12R
https://m.edsoo.ru/KOSEDOZNC

66

CrnoxxHble YUPHI:
TOMOJIOTHYECKHH Psifl, 001IIas
dbopmyna, u3oMepus 1
HOMEHKJIaTypa

https://m.edsoo.ru/4C5QIMALE

67

duznueckne U XUMHUYECKHE
cBoiicTBa 3(hupoB

https://m.edsoo.ru/TCJGEW2K6

68

Pemenne pacu€THbIX 3a1a4: 110
YPAaBHEHUIO XUMUYECKOU
peakuuu, Ha OnpeneIeHue
MOJIEKYJISIPHON (OpMYJIBI
OpPraHNYECKOI0 BEIIECTBA

https://m.edsoo.ru/K512Q0HVD

69

[TpakTuyeckas pabora Ne 3.
Pemenne skcriepuMeHTaIbHBIX
3agad o Teme "KapOoHoBbIe
KucIoThl. CrioxxHbIC YPHUPHI"

https://m.edso0.ru/OGEJG1Z260Q

70

Kupsl: ctpoenue, pusndeckue u
XUMHYECKHUE CBOVMCTBA
(ruzmponus)

https://m.eds00.ru/9SIVVGAD3

71

Oco6eHHOCTH CBOMCTB KHPOB,
COJIEprKalINX OCTaTKH
HENPEIEIbHbBIX JKUPHBIX KUCIIOT.
Kups! B mpupone

https://m.edsoo.ru/HAIOMQYA6

72

Mp11a KaK COJIM BBICIITHX
KapOOHOBBIX KHUCIIOT, UX
moromiee aericteue. Ilonsarue o
CUHTETHYECKUX MOFOIIINX
cpenctBax (CMC)

https://m.edsoo.ru/YPLLOQUE7

73

I'eneTuueckas cBsI3b

https://m.edsoo.ru/ASFISXVSU



https://m.edsoo.ru/A8FI5XVSU
https://m.edsoo.ru/YPLL09UE7
https://m.edsoo.ru/HAIOMQYA6
https://m.edsoo.ru/9SIVVGAD3
https://m.edsoo.ru/OGEJG1Z6Q
https://m.edsoo.ru/K512QOHVD
https://m.edsoo.ru/TCJGEW2K6
https://m.edsoo.ru/4C5QIMALE

YTJIEBOJIOPOIOB U
KHCJIOPOJICOIePIKAITUX
OpPTaHMYECKHX BEIIECTB

74

Pacuétel o ypaBHEHUAM
XUMHYECKHUX PEaKIui

https://m.edsoo.ru/LZ5VLL2BX

75

CucreMaruzanus v 0000LIeHUE
3HAHUU IO TEME

https://m.edsoo.ru/SSWMSEF7D7

76

OO1as xapakTepucTUKa
YTIIEBOMIOB U Ki1accuukams
YTIEBOIOB (MOHO-, IU- U
MOJINCAXaPUIbI)

https://m.edsoo.ru/0 1 RIX8HGR

77

MoHocaxapuabl: pusnueckue
CBOWCTBA M HAXOXKJCHUE B
IIpUpozIe

https://m.edsoo.ru/8DKMBGIF6

78

[IpumeHneHue TIoKo3bl, €€
3HaYEHHE B KU3HEEATEILHOCTH
opranusma

https://m.edsoo.ru/6LS9BLN9Q

79

Jucaxapunpl: caxaposa,
MajabTO3a U JIAKTO3a.
Haxoxnenue B mpupojie u
MIPUMEHEHNE TUCAXaPUJIOB

https://m.edsoo.ru/0YDXJOOUH

80

[Tonucaxapuasl: CTpoeHHE
MaKpOMOJIEKYJI, PU3NYECKUE U
XUMHUYECKHE CBOMCTBA,
IpUMEHEHNE

https://m.edsoo0.ru/52Z6UKUNG

81

ITonsiTve 00 NCKYCCTBEHHBIX
BOJIOKHAX

https://m.edsoo0.ru/CPO60DRNM

82

Pemenue paCYCTHBIX 3a1a4 Ha

https://m.edsoo.ru/FVQ99R8JH



https://m.edsoo.ru/FVQ99R8JH
https://m.edsoo.ru/CPO60DRNM
https://m.edsoo.ru/52Z6UKUNG
https://m.edsoo.ru/0YDXJOOUH
https://m.edsoo.ru/6LS9BLN9Q
https://m.edsoo.ru/8DKMBGIF6
https://m.edsoo.ru/01RIX8HGR
https://m.edsoo.ru/S8WM8F7D7
https://m.edsoo.ru/LZ5VLL2BX

ompeeseHue 10U BbIX0oaa
MPOIYKTa PEAKIIHH OT
TEOPETHYECKH BO3MOKHOTO

83

CucreMatu3aius 1 0000I1IeHIE
3HAHWUM 1O pa3jerny

https://m.edsoo.ru/YTA71SOGH

84

Konrponbnas padora mo reme
"Kucnoponcoaepxkariue
OpraHUYecKHe coeuHeHus"

https://m.edso00.ru/40Z2T3216M

85

AMUHBL: KTacCUpHUKAIHS,
CTPOCHHUE MOJIEKYI, 001Iast
dbopmyia, nzomepus,
HOMEHKJIaTypa U puznyeckue
CBONCTBA

https://m.eds00.ru/64T9T10ZV

86

XMMHYECKUE CBOUCTBA
anndaTuyecKux aMUHOB

https://m.edsoo.ru/MYC4DL1GD

87

AHnnuH: CTPOCHUC aHHUJINHA,
0COOEHHOCTH XUMUYECKHUX
CBOMCTB aHMJIMHA

https://m.edsoo.ru/FRTQ7TUDA

88

Crioco6bl IOJTy4eHHS 1
NpUMEHEeHHE aTM(aTHIECKUX
aMHHOB

https://m.edsoo.ru/LCF82MVKH

89

AMHWHOKHUCIIOTHI: HOMEHKJIATypa
U u3oMepus, pu3ndecKkue
cBoiicTBa. OTaenbHbIE
MIPEJICTaBUTENN O-aMUHOKHUCIIOT

https://m.eds00.ru/RQIQFGFVC

90

XUMHYECKUE CBOUCTBA
AMHHOKHCJIOT, UX
OMOJIOrMYECKOE 3HAUCHUE

https://m.eds00.ru/I6QZ981X7Z



https://m.edsoo.ru/I6QZ981XZ
https://m.edsoo.ru/RQIQFGFVC
https://m.edsoo.ru/LCF82MVKH
https://m.edsoo.ru/FRTQ7TUDA
https://m.edsoo.ru/MYC4DL1GD
https://m.edsoo.ru/64T9T1OZV
https://m.edsoo.ru/40ZT3216M
https://m.edsoo.ru/YTA71S0GH

aMuHOKHCIOT. CHHTE3 U
TUIPOJIA3 TIENTHIOB

91

benku xak npupoHbIe
MOJIUMEPBI; CTPYKTYPBI OEJIKOB

https://m.edso0.ru/C031GD96B

92

XUMHAYECKUE CBOUCTBA OEIIKOB

https://m.edsoo.ru/67MDSJICA

93

A3zoTtcoaepikaiue
reTepOLMKINYECKHE
coenuHenus. HyknenHoBble
KHCJIOTBI: COCTaB, CTPOCHUE U
Ouosoruueckas poJib

https://m.edsoo.ru/6A9URJK1G

94

[TpakTuueckas paborta Ne 4.
Pemmenne skcriepuMeHTaNbHBIX
3a/1a4 1o TeMe
"A3oTcoaepkaliue
OpraHuYecKue coequHeHus"

https://m.edsoo.ru/NC46Z2YR7

95

[TpaxTrueckas padota Ne 5.
Pemenne skcriepuMeHTaTbHBIX
3azad4 mo reMme "Pacrio3HaBanue
OpraHUYECKUX COCTUHEHMI"

https://m.edsoo.ru/4GSLO35TE

96

KoHnTtponbHas pabora 1o Teme
"A3zoTcoaepxalime
OpPraHUYeCKHe COeAMHEHUS"

https://m.edso0o0.ru/R69Q6G8OU

97

OCHOBHBIE TTOHSITHS XUMHUH
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHNH U METOBI UX
CHUHTE3a —IIOJIMMEPHU3aIUs U
IMOJIMKOHICHCAITHS

https://m.edso0o0.ru/7SVQS1I0N

98

IImacTtMmaccel. YTunuzanus u

https://m.edsoo.ru/1U7EQ648Y



https://m.edsoo.ru/1U7EQ648Y
https://m.edsoo.ru/7SVQS1I0N
https://m.edsoo.ru/R69Q6G8OU
https://m.edsoo.ru/4GSLO35TE
https://m.edsoo.ru/NC46Z2YR7
https://m.edsoo.ru/6A9U8JK1G
https://m.edsoo.ru/67MDSJICA
https://m.edsoo.ru/C031GD96B

nepepaboTKa MIacTuKa

99

DnacToMepbl: HaTypaJlbHbII
CUHTCTUYCCKHUEC KaAYYyKH. Pe3nna

https://m.edsoo.ru/SO6ALFPLSY

100

BonoxkHa: HaTypallbHBIE,
UCKYCCTBEHHbBIE, CHHTETUYECKHE.
[Tonumeps! cienuaabHOTO
Ha3HA4YCHM

https://m.edsoo.ru/DQOJRVK4H

101

[TpakTuyeckas pabora Ne 6.
Pemmenne skcriepuMeHTaTbHBIX
3a7a4 110 Teme "Pacnio3HaBaHue
IIACTMACC ¥ BOJIOKOH"

https://m.edsoo.ru/Y1QQLRSOP

102

O000111eH1E U CUCTEMATH3ALIUS
M3YYEHHOTO MaTepuaa o TeMe
"BBICOKOMOJIEKYJISIPHbIE
coenuHEHH"

https://m.edsoo.ru/REGCOZS45

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102



https://m.edsoo.ru/REGCOZS45
https://m.edsoo.ru/Y1QQLRS0P
https://m.edsoo.ru/DQOJRVK4H
https://m.edsoo.ru/SO6ALFPL8

11 KIIACC

Ne
n/n

Tema ypoka

KoauuyecTBo 4acoB

KonTtpoJbHble

Bcero
padoThI

IIpakTHyeckn
e padoThI

Jara
H3yYeHust

JIeKTPOHHBbIE N (poBbHIE
o0pa3oBaTe/bHbIE pecypchl

Atom. CocTaB aTOMHBIX sIEP.
XuMu4eckuil 3eMeHT. M30Tonbl

https://m.edsoo.ru/NOPBJ3G7J

CtpoeHue dIEKTPOHHBIX 000I04EK
aTOMOB, KBAHTOBBIC YHCJIa

https://m.edsoo.ru/9MTBPF8US

Knaccudukanus XuMHIECKUX
AJIEMEHTOB (S-, p-, d-, f-3emMeHTHI)

https://m.edso0o.ru/MDGLT301C

PacnpeﬂeneHHe QJICKTPOHOB I10
ATOMHBIM 0p6I/IT8.J'I$IM

https://m.edsoo.ru/HN5SVIRET2

DJeKTpoHHbIE KOHPUTYpaLUU
aTOMOB 3JIEMEHTOB B OCHOBHOM U
BO30Y>KIEHHOM COCTOSTHUH

https://m.edsoo.ru/56M011PUG

DeKTpOHHbIE KOHPUTYpaluu
HMOHOB. DJIEKTPOOTPULIATENILHOCTD

https://m.edsoo.ru/3Z0ORH4PQL

Ilepnonnueckuii 3aK0H U
Ilepnonnueckas cucrema
XHMUYECKUX deMenToB /I, 1.
Menneneena, CBI3b C
COBPEMEHHOU TEOPHUEN CTPOECHUS
aTOMOB

https://m.edsoo.ru/RRTS1FRBD

3aKOHOMEPHOCTH U3MEHEHUS
CBOICTB XMMHYECKHUX DJIIEMEHTOB
1 00pa3yeMbIX MU IPOCTHIX H

https://m.edsoo.ru/M2BG8LOQGU



https://m.edsoo.ru/M2BG8LQGU
https://m.edsoo.ru/RRTS1FRBD
https://m.edsoo.ru/3ZORH4PQL
https://m.edsoo.ru/56M011PUG
https://m.edsoo.ru/HN5VJRET2
https://m.edsoo.ru/MDGLT3O1C
https://m.edsoo.ru/9MTBPF8U5
https://m.edsoo.ru/N0PBJ3G7J

CJIOKHBIX BEIIECTB 110 TPYIIIIaM U
neproam

Cucremaruzanusa 1 00001eHITE
3HAHUU IO TEME

https://m.edsoo.ru/FOHYMABMC

10

Bunnl xuMu4eckou CBSI3H.
Mexanu3mbl 00pa3zoBaHUs
KOBAJICHTHOM CBA3U. BogoponHas
CBA3b. MEXMOJIEKYIISIpHBIE
B3aUMOJICUCTBUSA

https://m.edsoo.ru/YSFOZQORM

11

BanieHTHOCTE 1 BaJICHTHBIC
BO3MOKHOCTH aTOMOB. CBSI3b
AIIEKTPOHHOU CTPYKTYPhI MOJIEKYJ
C UX TEOMETPUUECKUM CTPOCHUEM

https://m.edsoo.ru/FLOBCCB2E

12

IIpencraBiaeHust 0 KOMILUIEKCHBIX
COEUHEHMSIX: COCTaB U
HOMEHKJIaTypa

https://m.edsoo.ru/PNUHMOOP5

13

BemectBa MOJICKYJISIPHOI'O U
HEMOJICKYJSIPHOTO CTPOCHUA.
Tumnsr KPpUCTAINYCCKUX PCUICTOK
U CBOMCTBA BEIIECTB

https://m.edsoo.ru/40CASLVY3

14

[TonsiTHE O MTUCTIEPCHBIX
cuctemax. [IpencraBnenue o
KOJUTOUTHBIX PacTBOpax

https://m.edsoo.ru/8QWSNIMIO

15

HctrHHEBIE paCTBOPBI:
HACBILIEHHbIEC U HEHACBIIIEHHBIE,
PacTBOPUMOCTb.
Kpucrannoruapatst

https://m.edsoo.ru/MI2GZKI8B

16

CrniocoObI BbIpaXeHus

https://m.edsoo.ru/ZUAKS9SXC



https://m.edsoo.ru/ZUAKS9SXC
https://m.edsoo.ru/MI2GZKJ8B
https://m.edsoo.ru/8QWSNJMI0
https://m.edsoo.ru/40CASLVY3
https://m.edsoo.ru/PNUHM0OP5
https://m.edsoo.ru/FL0BCCB2E
https://m.edsoo.ru/YSFOZQORM
https://m.edsoo.ru/FOHYMABMC

KOHIICHTPAIlUK PaCTBOPOB

17

Pemntenue 3amau ¢
HUCIIOJB30BAHUEM ITOHATUN
""MaccoBast 10J1s1 paCTBOPEHHOTO

nn

BCIICCTBA , MOJIAPHAasA

KOHIIeHTpanus"

https://m.eds00.ru/9YYGI9X6FN

18

Krnaccudukanus u HOMEHKIATypa
HEOPraHWYECKUX BELIECTB

https://m.edsoo.ru/Y3JUKIMC4

19

CucreMaruzanus 1 0000IIECHUE
3HAHUU IO TEME

https://m.edsoo.ru/7LEFEQOFMS5

20

KonTponbnas pabota nmo Temam
"CrpoeHue aToma.
[Iepuoanueckuii 3aK0H U
[lepuonnueckas cucrema
XUMHYECKUX 31eMeHToB [l. W.
Menpaeneesa", "Crpoenue
BemiecTBa. MHoroo0pasue
BelecTB”

https://m.edsoo.ru/SARJUK9HZ

21

Knaccudukaius XuMuaecKkux
peaKkunii B HEOPraHU4ECKOU U
OpraHU4ecKOi XUMHUH. 3aKOH
COXpaHEHUSI MACChI BELIECTB;
3aKOH COXPaHEHHUs U
MPEBPALLECHUS SHEPTUU [IPU
XUMHUYECKUX PEAKIUAX

https://m.edsoo.ru/ZOMZMSEREE

22

TennoBsie 3 (HEKTH XUMUYECKUX
peakuuii. TepmoxuMudecKue
ypaBHEHHS

https://m.edsoo0.ru/9TSXHFMT4



https://m.edsoo.ru/9TSXHFMT4
https://m.edsoo.ru/ZOMZM8REE
https://m.edsoo.ru/5ARJUK9HZ
https://m.edsoo.ru/7LEFE0FM5
https://m.edsoo.ru/Y3JUK9MC4
https://m.edsoo.ru/9YYG9X6FN

23

Brruucienus mo ypaBHeHUSIM
XUMHUUYECKUX PEaKIui u
TEPMOXUMHYECKUM YPaBHCHHUSIM

https://m.edsoo.ru/VSWAVUXOH

24

CKopocTh XMMHUYECKOH peakiinu,
€€ 3aBUCUMOCTD OT Pa3IuYHbIX
¢dakropoB. Karanus u
KaTaJIn3aTOPBI

https://m.edsoo.ru/DSEHNDI9EL

25

I'omorenHsle u reTCPOrcHHbIC
peakiuu

https://m.edso0o0.ru/RN8POZ7YO

26

[TpakTuyeckas padora Ne 1 o
TeMe "BinsiHue pa3inyHbIx
($haKkTOpOB HA CKOPOCTH
XUMUYECKON peakuuu"

https://m.eds0o0.ru/NGQO5JTY7

27

OO6patuMble U HeOOpaTUMBbIE
peakuyuy. XMMHYECKOE
paBHOBecHe

https://m.edsoo.ru/XHPQ3BRAJ

28

[TpakTrueckas padota Ne 2 o
Teme "BiusHue pa3auyHbIX
(hakTOpOB Ha MOJOKEHHE
XUMUYECKOTO paBHOBeCHUs"

https://m.edsoo.ru/UMB65DAVK

29

DJIEKTPOJIUTHIECKAS
nuccouunanus. CuibHbIe U cradble
aneKkTponuThl. CTeneHpb
JTUCCOLIMAIIUT

https://m.edsoo.ru/SUIMTOHPO

30

HNonHoe npounsBeeHne BOIBI.
Cpena BOIHBIX PaCTBOPOB.
Bomopoansrii mokazarens (pH)
pacTBopa

https://m.edsoo.ru/7S6FNI1YU



https://m.edsoo.ru/7S6FNI1YU
https://m.edsoo.ru/8UJMT0HP0
https://m.edsoo.ru/UMB65DAVK
https://m.edsoo.ru/XHPQ3BRAJ
https://m.edsoo.ru/NGQ05JTY7
https://m.edsoo.ru/RN8POZ7YO
https://m.edsoo.ru/D8EHND9EL
https://m.edsoo.ru/V5WAVUX0H

31

I'maponus coneit. Peakuu,
MIPOTEKAIOIIHE B PACTBOPAX
AIEKTPOIUTOB

https://m.edsoo.ru/LSHMAMHLJ

32

[IpakTuueckas padbora Ne 3 o
TeMe "XHUMHUYEeCKUe peakliuy B
pacTBOpax MEKTPOIUTOB"

https://m.edsoo.ru/RDECXFMNS

33

OKHUCIIHTEIBHO-
BOCCTaHOBUTEJIbHBIE PEAKIINH.
Baxneimmne OKUCIUTEIN U
BOCCTAaHOBHTEITH

https://m.edsoo.ru/AF9ATHSZT

34

MeTo/ 37IeKTPOHHOTO (JIEKTOHHO-
HWOHHOT0) OajlaHca

https://m.edsoo.ru/LCSPR4PCZ

35

DJEKTPOINU3 pacTBOPOB U
pacIuiaBoOB BELIECTB

https://m.edsoo.ru/7UCOBIP3Q

36

Pemrenne 3aJiav pa3/IMYHbIX THUIIOB

https://m.edsoo.ru/MBRCJ2BHV

37

Pemenne 3a7a4 pa3IM4YHbIX THUIIOB

https://m.edsoo.ru/REEKUYHAU

38

Cucremaruzanys 1 00001IeHIE
3HAHUM 110 TeMe " XUMAYECKUE
peakuun"

https://m.edsoo.ru/O0CUUKMF1

39

KonTponbHas pabota mo Teme
"Xumuueckue peakuun'

https://m.edsoo.ru/E120ZSNS2

40

ITonoxxeHne HEMETAIOB B
[Iepuoanueckoit cucreme
XUMHYECKUX 31eMeHTOB [[. 1.
MenzeneeBa 1 0COOCHHOCTHU
CTpOEHUS UX aTOMOB. DU3nyeckue
CBOMCTBA HEMETAJIJIOB

https://m.edsoo.ru/S2TIIG534

41

AnnoTponusi HEeMeTauIoB (Ha

https://m.edsoo.ru/DKHVETX6S



https://m.edsoo.ru/DKHVETX6S
https://m.edsoo.ru/S2TIIG534
https://m.edsoo.ru/E120ZSNS2
https://m.edsoo.ru/O0CUUKMF1
https://m.edsoo.ru/REEKUYHAU
https://m.edsoo.ru/MBRCJ2BHV
https://m.edsoo.ru/7UC0BIP3Q
https://m.edsoo.ru/LCSPR4PCZ
https://m.edsoo.ru/AF9A7HSZT
https://m.edsoo.ru/RD8CXFMNS
https://m.edsoo.ru/L5HMAMHLJ

puUMepe KUCIOpo/ia, CepHl,
dbocdopa u yrieponaa)

42

Bonopon: nomyuenue,
¢buznyecKue 1 XuMUYECKHE
cBoucTBa. ['mapuasl

https://m.edsoo.ru/EOAB3TJZ2

43

I'anorensl: HaXOXKJICHUE B
MIPHUPOJIC, CTIOCOOBI MTOTYICHHSI,
(bu3HYECKUE U XUMUIECKHEC
CBOICTBa

https://m.edsoo.ru/SESM200XI

44

I"asorenoBoopoasl. Baxkueiiue
KHCJIOPOJCOAEPKALIUE
COCIMHEHMS T'aJIOTCHOB

https://m.edsoo.ru/FWWHG6A36]

45

JlabopaTopHble ¥ IPOMBIIILIICHHBIE
CHOCOOBI MOTYYESHHSI TATIOT€HOB.
[IpruMeHeHne rajJoreHoB U ux
COCIMHCHUMN

https://m.edsoo.ru/ULSR2WQ2T

46

[TpakTrueckas padota Ne 4.
Pemenue skciepuMeHTAIbHBIX
3agad mo reme "l"anoressr"”

https://m.edsoo.ru/VJHPYU202

47

Kucnopon: nabopatopubie
MIPOMBIIIUICHHBIE CITOCOOBI
noyty4deHus1, GU3nIecKue u
XHUMHYEecKne cBoiicTa. O30H.
[IpumeHneHne KUCIOpo/Ia U 030Ha

https://m.edsoo.ru/SLOQHHJICFF

48

OKcuabl 1 IEPOKCHIBI

https://m.edsoo.ru/4AMRVPMQAI

49

Pemenue 3ala4 Pa3IMYHbIX THUIIOB

https://m.edsoo0.ru/Q8LS0HZYY

50

Cepa: HaXxOICHHUE B TIPUPO/IC,
Croco0bl NOJTYYEHHUs1, PU3NUECKUE

https://m.edsoo.ru/3JASFNQOK



https://m.edsoo.ru/3JA8FNQQK
https://m.edsoo.ru/Q8L50HZYY
https://m.edsoo.ru/4MRVPMQAI
https://m.edsoo.ru/5LQHHJCFF
https://m.edsoo.ru/VJHPYU2O2
https://m.edsoo.ru/UL8R2WQ2T
https://m.edsoo.ru/FWWH6A36J
https://m.edsoo.ru/8ESM20OXI
https://m.edsoo.ru/EOAB3TJZ2

U XUMHUYECKHE CBOMCTBA

51

CepoBoaopo, CyJIbPuabl

https://m.edsoo.ru/PMO9PHT23

52

Kucnopoacoaepxaniue
coequHeHwus cepbl. OcoOeHHOCTH
CBOMCTB CEPHOU KUCIIOTHI

https://m.edso0o0.ru/8TN3SZ505

53

ITpakTryeckas padora Ne 5.
Pemenne skcriepuMeHTAIBHBIX
3anay no teme "Cepa u eé
COeUHEHMS "

https://m.eds00.ru/9S76ZZRFW

54

A3OT: HaXOXKJICHUE B MPUPOJIC,
CHOCOObI MoTy4YeHusl, pusndeckue
1 XUMHYECKHE CBOICTBA. AMMHMAK,
HUTPUJIBI

https://m.edsoo.ru/IZPKO7C4P

55

Kucnoponconep:xarue
coenunuenus azora. Ocod0eHHOCTH
CBOMCTB a30THOU KUCIIOTHI

https://m.edsoo.ru/271860BC3

56

[IpumeHeHne a3ora u ero
COEeTMHEHHM. A30THBIE y100pEeHUS

https://m.edsoo.ru/MO1P034QF

57

®ocdop: Hax0KIEHUE B IPUPOJIE,
CIIOCOOBI MOTy4YeHUs], (pusnueckue
1 XMMUYECKHE CBOMCTBA.
®ochuasl u pochun

https://m.edsoo.ru/PXZ0O1Z0QS0

58

Oxcunsl hocdopa,
docdopcoaepkanme KUCIOTHI.
Conu hochopHOM KHCITOTHI

https://m.eds00.ru/00OZT28DNQ

59

[Tpumenenue docdopa u ero
coeauHeHnit. @ocdopHbie
yaoOpeHus

https://m.edsoo.ru/99E3JYYTM



https://m.edsoo.ru/99E3JYYTM
https://m.edsoo.ru/0OZT28DNQ
https://m.edsoo.ru/PXZO1ZQS0
https://m.edsoo.ru/MO1P034QF
https://m.edsoo.ru/27186OBC3
https://m.edsoo.ru/IZPKO7C4P
https://m.edsoo.ru/9S76ZZRFW
https://m.edsoo.ru/8TN3SZ505
https://m.edsoo.ru/PMO9PHT23

60

[TpaxTuueckas padota Ne 6.
Pemenue skcriepuMeHTaTbHBIX
3ama4 o Teme "A3ot u dochop u
ux coequHeHus"

https://m.edsoo.ru/97LCBY XY?2

61

VYrinepos: HaXoJeHUE B IPUPOJIE,
QJIJIOTPOITHBIE MOAU(PHUKAINY;
¢buznyecKkrue 1 XuMHU4ECKHe
CBOMCTBA, IPUMEHEHUE

https://m.edsoo.rt/IWDS30OTDR

62

Oxcup yrinepona(Il), oxcun
yraepoaa(IV), yronbHas kuciora
u e€ conu

https://m.edsoo0.ru/6DLNTI13TE

63

Pemenue 3ala4 Pa3/INYHbIX THUIIOB

https://m.edsoo.ru/PQWKCINJX

64

KpemHunii: HaxoxaeHue B
MpHUpOJIe, CIIOCOOBI MOTYUYCHHS,
buznYecKre 1 XUMUYECKHE
CBOMCTBA

https://m.edsoo.ru/R7FY3Y3BW

65

Oxkcun kpemausa(IV), kpemHuneBas
KHCJIOTA, CUIINKATBI

https://m.edsoo.ru/NTQOS329K

66

[IpumeneHne KpeMHHUS U €ro
coenuHennii. CTEKIIO0, eTo
MOJTy4YeHHUe, BUIbI CTEKIIa

https://m.eds00.ru/IXJ00600T

67

Pemenne 3a71a4 pPa3IM4YHbIX TUIIOB

https://m.eds00.ru/S5319XD1S

68

Cucremarusanus 1 0000IeHIE
3ganuii mo reme "Hemerauier"

https://m.edso0o0.ru/QCSGMOTFS

69

KonTponbhas pabota mo teme
"HemeTtamisr"

https://m.edsoo.ru/VPSTFCAFI

70

AHanus pe3ynbpTaToB
KOHTPOJIbHON pabOThI, KOPPEKIIHSI

https://m.edsoo.ru/LAOAONS5I7



https://m.edsoo.ru/LAOAON5J7
https://m.edsoo.ru/VPSTFCAFI
https://m.edsoo.ru/QCSGM0TFS
https://m.edsoo.ru/S53I9XD1S
https://m.edsoo.ru/IXJ006O0T
https://m.edsoo.ru/NTQOS329K
https://m.edsoo.ru/R7FY3Y3BW
https://m.edsoo.ru/PQWKC1NJX
https://m.edsoo.ru/6DLNT13TE
https://m.edsoo.ru/IWDS3OTDR
https://m.edsoo.ru/97LCBYXY2

[)1117(3]0) 3

71

[TonoxxeHue METAIIIOB B
[Tepuoanueckoil cucteme
XUMHUYCCKUX DJICMCHTOB.
Oco0eHHOCTH CTPOEHUS
AJIEKTPOHHBIX 000JIOYEK AaTOMOB
METaJIJIOB

https://m.edsoo.ru/57FR91QP1

72

OO0mue puznyecKkue CBOMCTBa
MeTaiioB. [IpuMeHeHne MeTasioB
B OBITY M TEXHUKE

https://m.edsoo.ru/ICNOR6AKW

73

Cmnassl MetamioB. Kopposus
METaJJIOB

https://m.edsoo.ru/1 V3XS7FXT

74

Pemenue 3amaq Pa3JINYHbIX TUIIOB

https://m.edsoo.ru/HCZY575D9

75

DIIEKTPOXUMHUYECKUH P
HanpspKeHuH MetamuioB. O0mme
CIOCOOBI MOTYYCHUS METAIIJIOB

https://m.edsoo.ru/SWIJLF3YLW

76

OO6mrast XxapakTepruCTHKa METAIIJIOB
[A-rpynner [leprnognaeckoit
CUCTEMbI XUMUYECKUX JIEMEHTOB.
Harpwuii u xanuii: nmomy4yeHue,
buznyecKkue 1 XuMHU4eCKHe
CBOMCTBA, MPUMEHEHHE IPOCTHIX
BEIIECTB U UX COCAMHEHUN

https://m.edsoo.ru/W4VWNSJ5E

77

OO6mrast XxapakTepruCTHKa METAIIJIOB
[TA-rpynmns! [lepuonnueckoi
CUCTEMbI XUMUYECKUX JIEMEHTOB.
Maruuii 1 KaJbLUi: TOTy4YeHHE,
buznyecKre 1 XUMHUYECKHe

https://m.edsoo.ru/Q4YBTZ3RY



https://m.edsoo.ru/Q4YBTZ3RY
https://m.edsoo.ru/W4VWNSJ5E
https://m.edsoo.ru/5WJLF3YLW
https://m.edsoo.ru/HCZY575D9
https://m.edsoo.ru/1V3XS7FXT
https://m.edsoo.ru/1CNOR6AKW
https://m.edsoo.ru/57FR91QP1

CBOMCTBA, MPUMEHEHHUE TTPOCTHIX
BEIIECTB U UX COCTUHEHUN

78

JKECTKOCTEH BOABI U CIIOCOOEI €6
yCTpaHEHUS

https://m.eds00.ru/609WLKNTN

79

ATIOMUHUI: TIOTy4YEHHE,
¢bu3nvecKkre 1 XUMHYECKUE
CBOMCTBA, IPUMEHEHUE

https://m.edsoo.ru/OZHBSIBQ6

80

AMpoTtepHbIe CBOICTBA OKCHJIA U
THJIPOKCHU/IA AIFOMUHUS,
T'MJIPOKCOKOMILIEKCHI aITFOMUHMS,
UX IpUMEHEHNE

https://m.edsoo.ru/RM2IRHCBM

81

Pemenue 3amau Pa3INYHbIX TUIIOB

https://m.edsoo.ru/ZCTIX7CQ3

82

[TpakTrueckas padota Ne 7.
Pemenue skcriepuMeHTaTbHBIX
3a7a4 1o reMme "MeTtaiuibl
IJIaBHBIX oArpynm"

https://m.edsoo.ru/ZR9H28T3K

83

OO6mrast XxapakTepruCTHKa METAIIJIOB
no0ouHbIX noarpynn (b-rpymnm)
[Tepuonuueckoit cucTeMsl
XUMHUYECKUX DJIEMEHTOB

https://m.edsoo.ru/INZNM9J50

84

duzngeckne 1 XUMHUYECKHE
CBOMCTBA XpOMa U €ro
COGI[I/IHGHPIfI, X IPUMCHCHUC

https://m.edsoo.ru/EMHE5BONN

&5

Baxueiinme coequHEeHUS
Mapranua. [lepmanranar kanus,
€ro OKHUCIIUTENILHBIE CBOMCTBA

https://m.edsoo.ru/TVZPFX8X4

86

duznueckre U XUMHUYECKUE
CBOICTBA JKeJie3a U €r0

https://m.edsoo.ru/71 YSMIGSD



https://m.edsoo.ru/71YSMIGSD
https://m.edsoo.ru/TVZPFX8X4
https://m.edsoo.ru/EMH85BQNN
https://m.edsoo.ru/INZNM9J50
https://m.edsoo.ru/ZR9H28T3K
https://m.edsoo.ru/ZCTJX7CQ3
https://m.edsoo.ru/RM2IRHCBM
https://m.edsoo.ru/OZHBSJBQ6
https://m.edsoo.ru/6O9WLKNTN

coeguHenuil. [lonyuenue u
MIPUMEHEHNE CIIJIaBOB XKee3a

87

dusnueckre U XUMHUYECKUE
CBOICTBA MeOU U € COCTUHCHUM,
HUX IPUMCHCHUC

https://m.edsoo.ru/GET2L9K3X

88

duzngecKkue u XUMHUYCCKHE
CBOMCTBA IIMHKA U €r0
COEMHEHUI, NX IPUMEHEHHUE.
['mapOKCOKOMILIEKCHI IMHKA

https://m.edsoo0.ru/O4C5QKBEJ

&9

[TpakTuyeckas padora Ne 8.
Perenne skcriepUMEHTAIBHBIX
3aja4 1o TeMe "MeTauibl
1100OYHBIX oArpynn"

https://m.edsoo.ru/BAJAYWS82G

90

Pemenue 3amau Pa3JIMYHbIX TUIIOB

https://m.edsoo.ru/EI77EUHQZ

91

O0001IeHE U cCUCTEMAaTA3AIIUS
M3YYEHHOTO MaTepHalia Imo TemMe
"MeTtamisr"

https://m.edsoo.ru/NHKRDJUTS

92

KonTponbhas pabota no teme
"Meraisr"

https://m.edsoo.ru/4Z262V30B1

93

AHanu3 pe3yabTaToB
KOHTPOJIbHOM pabOThl, KOPPEKLIUS
OLIMOOK

https://m.eds0o0.ru/KGZODOKTT

94

Pons xumun B o0ecrieueHUN
YCTOMYHMBOIO Pa3BUTHUSA
yenoBeuecTsa. [lonsaTue o
Hay4HBIX METOJIaX UCCIIEIOBAHNUS
BEILIECTB

https://m.eds00.ru/SSTSRWKSS

95

Haquble IIPUHIUIIBI OpraHru3aluu

https://m.edsoo0.ru/V4Y20W8SUR



https://m.edsoo.ru/V4Y2OW8UR
https://m.edsoo.ru/SST5RWKS8
https://m.edsoo.ru/KGZ0DOKTT
https://m.edsoo.ru/4Z62V30B1
https://m.edsoo.ru/NHKRDJUTS
https://m.edsoo.ru/EI77EUHQZ
https://m.edsoo.ru/BAJAYW82G
https://m.edsoo.ru/O4C5QKBEJ
https://m.edsoo.ru/GET2L9K3X

XHUMHUYECKOTO TIPOU3BO/ICTBA.
[TpombInieHHBIE CTTOCOOBI
TIOJTYYCHHUST B)KHEHIIINX BEIICCTB

96

XUMHYECKOE 3arpsi3HEHNE
OKpY>KaloIle Cpesibl U €ro
MOCJICACTBUS

https://m.edsoo.ru/HFYWAQIVW

97

XuUMHS U 310pPOBbE YEIOBEKA.
JlexapcTBeHHBIE CpEACTBA

https://m.edso0.ru/992MUF415

98

Xumus nuiy. Poiab XumMun B
o0ecrieueHny UIIEBOI
0€e30IMacHOCTH

https://m.edsoo.ru/BTM3AEKNW

99

Kocmernueckue u napdromepHbie
cpencTsa. beitoBas xumus

https://m.edsoo.ru/0V85SPPBKW

100

XWMUS B CTPOUTEIIHCTBE.
Baxwueriiye cTpouTebHbIE U
KOHCTPYKLMOHHBIE MaTepUAIIbI

https://m.edsoo.ru/SFX2N2T3J

101

XUMHUS B CENTBCKOM XO3SIUCTBE.
Oprannueckre ¥ MHHEPaJIbHbIE
ynoOpeHust

https://m.edsoo.ru/YY395R0QAJ

102

Cucremaruzanusa 1 00001eHIIE
3HAHUU IO TEME

https://m.edsoo.ru/IGMSCP0OK9

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102



https://m.edsoo.ru/IGMSCP0K9
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/0V85PPBKW
https://m.edsoo.ru/BTM3AEKNW
https://m.edsoo.ru/992MUF415
https://m.edsoo.ru/HFYWAQ1VW

MPOBEPSIEMBIE HA EI'D 11O XUMWU TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOMN OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJHETO OBIIEI'O OBPA3BOBAHUSA

Kon
NPOBepPsIeMOro
TpeOoBaHUS

IIpoBepsiemble TpeGOBAHUS K NMPeIMETHBIM Pe3yJbTATAM OCBOEHHS
OCHOBHO# 00pa3oBaTe/IbHOM NMPOrpaMMbl CpeHero 001ero
o0pa3zoBaHust

1

Brnanenue cucremMoil XUMUYECKUX 3HAHHM, KOTOPAsi BKIIKOYAET:

1.1

OCHOBOIIOJIATAIOIIHNE TMMOHATUA (XMMHUYECKHUN DJIEMEHT, aTOM, H30TOIIBI,
AJIGKTPOHHASI 000JI0UKA aToMa, S-, p-, d-3JCKTPOHHBIC OPOUTAIM ATOMOB,
OCHOBHOE M BO30YXJEHHOE COCTOSIHHME€ aroMma, HOH, MOJEKyIa,
BAJICHTHOCTb, AIEKTPOOTPHUIIATEIILHOCTD, CTENCHb OKHCJICHMS,
XUMHYECKass CBs3b (G- M T-CBSA3b, KpaTHBIC CBS3H), TUOpHIU3ALUS
ATOMHBIX OpOHWTAJNEeH, KpUCTaUIMUecKas pemeéTka, MOJIb, MOJISIpHas
Macca, MOJSpPHBbIE 00BEM, MOJSpHAs KOHLEHTpalus, pacTBOPbI
(MCTHHHBIC, JWCIEPCHBIE CHCTEMbI), KPUCTALIOTHIPATHI, YTJICPOIHBIN
ckener, (yHKIMOHAJIbHAS TPyNIa, pagukal, WU30Mepbl, CTPYKTypHas
dopmyna,  uzomepust  (CTpyKTypHas,  reomeTrpuyeckas  (Iuc-,
TPAaHCU3OMEPHsI), TOMOJIOTMUECKHH P, TOMOJIOTH, YTJIEBOJAOPOIHI,
KHUCTIOPOJI- U a30TCOAEpXKAIINE COSAMHECHUS, OUOJIOTHMYECKHA AKTUBHBIC
BelecTBa (yriIeBOIbI, KUPBI, OCIKH), MOHOMEp, TOJIUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJIIPHBIC COSIUHCHHUSI, KPEKUHT, pU(DOPMUHT, THIIBI
XUMHYECKUX peakuuid (OKHCIUTENIbHO-BOCCTAHOBUTENBHBIC, JK30- H
SHAOTEPMUYECKHE, PEAKIIMH HOHHOTO OOMEHa, TOMO- M Te€TEePOreHHBIE,
oOpaTuMbie ¥ HEOOpaTUMbIE), PACTBOP, DIEKTPOIUTHI, HEIJICKTPOIHTHI,
ANEKTPOTUTHYECKAS TUCCOLUAIINS, CTETICHb TUCCOIHAIIUN, OKUCIUTENb,
BOCCTAHOBUTEJb, AJIEKTPOJU3, CKOPOCTh XUMHUYECKOM  peaKivH,

XUMHNYCCKOC paBHOBeCI/Ie)

TCOpHUU W 3aKOHBI (TGOpI/ISI XUMHUYCCKOIro CTPOCHUA OPraHuYCCKHUX
BCIICCTB AM. BYTHepOBa, TCOpUA BJIGKTPOJII/ITI/I‘-IGCKOI\/II Jucconuranuu,

[Tepuonnueckuii 3akon .M. MenneneeBa, 3aKOH COXpaHEHHS MaccChl),

1.2 3aKOHOMEPHOCTH, CHUMBOJMYECKMH $3BIK XHMHUHU, MHUPOBO33PEHUYECKHE
3HAHUS, JIeXKalllie B OCHOBE MOHUMAaHUS MPUYUHHOCTH U CHUCTEMHOCTH
XUMHUYECKHUX SIBICHHUH, COBPEMEHHBIE TPEJCTABIECHUS O CTPOCHHUH
BELIECTBA HA AaTOMHOM, MOJIEKYJIIPHOM U HAaJIMOJIEKYJISIPHOM YPOBHSX

13 NpeCTaBICHUS 0 MeXaHu3Max XUMHUYECKHX peaKIuid,

TCPMOIANMHAMHUYCCKUX n KHMHCTHYCCKHX 3aKOHOMCPHOCTSX nux




IMPOTCKaHUA, O XUMHUYCCKOM PAaBHOBCCHUHU, TUCIICPCHBIX CUCTEMAX

1.4

(bakToJIOTHYECKHE CBEACHHUS O CBOWMCTBAaX, COCTaBe, IOIYYCHUH U
0€30IaCHOM  HCIIOJIb30BAaHMHM  BAXKHEWIIMX  HEOPraHMYECKUX U
OPTraHWYECKUX BEMIECTB B OBITY U TPAKTHYECKON JEATEILHOCTH

YCJIO0BCKa

1.5

oOure Hay4Hble MPUHIUIBI XUMUYECKOTO MPOU3BOJACTBA (Ha MpUMeEpe
IIPOM3BOJICTBA CEPHOM KHUCIIOTBHI, aMMHaKa, METAHOJA, IepepadOTKU

HedTH)

CdopMUpOBAaHHOCTH YMEHUI BBISBIISTH:

2.1

XapaKTepHble TPU3HAKM M  B3aUMOCBS3b HM3YYEHHBIX IOHSATHH,
MPUMEHSATh COOTBETCTBYIOIIME TOHSTHS TPU ONUCAHUU CTPOCHUS HU

CBOMCTB HCOPIraHNYCCKUX U OPTraHUYCCKHUX BCUICCTB U UX npeBpameHI/Iﬁ

2.2

B3aMMOCBSI3b XHMHUUYCCKUX 3HAHHH C IIOHATHAMH H npeacTaBJICHUAMU
APYyrux mnpeamMeToB IAJist 0oJiee OCO3HAHHOTO MOHUMAHHS M OOBSICHECHHS

CYLIHOCTHU MaTEpUaJIbHOTO €JMHCTBA 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€CKux H

HEOPraHUYECKUX COCIMHEHUN

3.2

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

U CKEJIETHBIX) (pOpPMYJI OPraHUYECKUX BELIECTB

CdopMupoBaHHOCTH YMEHHUS KIIACCUPHUITUPOBATE:

4.1

HCOPraHMYCCKUEC BCHICCTBA, CAMOCTOATCIBHO BBI6I/IpaTB OCHOBAaHHsA U

KPUTEPHH JUTS KITACCH(PUKAIINN N3y4aeMbIX XUMUYECKHX 00BEKTOB

42

OpPraHnvcCKuC BCHICCTBA, CAMOCTOATCIBHO BBI6I/IpaTB OCHOBAaHHA H

KPUTEPUH JUIs KIacCU(DUKAIU U3Yy4aeMbIX XMMUYECKUX OOBEKTOB

43

[0 pa3IMYHBIM IIPU3HAKaM (YMCIYy M COCTABY pPEarupyroliux BELIECTB,
TermoBoMy 3(QekTy peakuuu, W3MEHEHUIO CTeleHed OKHCICHUS

AJIEMEHTOB, 0OPAaTUMOCTH PEAKIIUH, YIACTHIO KaTaau3aTopa)

ChopMupoBaHHOCTh YMEHHs XapaKTepH30BaATh 3JIEKTPOHHOE CTPOCHHE
aToOMOB (B OCHOBHOM M BO30YXIEHHOM COCTOSSHUHM) W HOHOB
XUMHUYECKUX 1eMeHToB 1 — 4 nepuonos Ilepuonnyeckoii cucrems! /1. 1.
MenneneeBa 1 uX BaJCHTHbIE BO3MOXHOCTH, UCIIONIb3Ys NOHATHUSA S-, p-,

d-31eKTpOHHBIE OPOUTAIIN, SHEPTETUUECKHE YPOBHU




CdopMUpoBaHHOCTh YMEHHUSI OOBICHATH 3aKOHOMEPHOCTH W3MEHEHUs
CBOWCTB XMMHYECKHX JJIEMEHTOB M OOpa3yeMbIX MMHU COCTUHEHUH MO

NepUoaaM U rpynmnam

ChopMHUpPOBAHHOCTh yMEHHUS COCTaBISATH YPAaBHEHUS] XHMHYECKUX

peaKuHﬁ " paCKpBIBATb UX CYIIHOCTb:

7.1

OKHCIINTECIBPHO-BOCCTAaHOBHUTCIIbHBIX peaKI_[I/Ifl IMOCPEACTBOM COCTaBJICHUA

AIIEKTPOHHOTO OaaHca 3TUX peaKkuuit

7.2

YPaBHEHUs pEaKLUUil pa3IMYHbIX THIIOB; IIOJHBIE M COKpALIEHHBIE
YpaBHEHHUS peakUuii HOHHOTO 0OMEeHa, YYUTBIBAsI YCIOBHUS, TPU KOTOPHIX

9TH PCaKIMU UAYT 10 KOHIIA

7.3

peakuuil THIPOJN3a, peakiuil KomIuiekcooOpa3zoBaHHUs (Ha mpuMepe

TUIPOKCOKOMITJIEKCOB IIMHKA U AJTFOMUHUS )

CdopMupoBaHHOCTH YMEHHUS MMOATBEPIKIATH:

8.1

Ha KOHKPETHBIX IIpUMEpax XapakTep 3aBUCHUMOCTH pPEaKLMOHHOU
CHIOCOOHOCTH OpraHUYeCKUX COEIUHEHWH OT KpaTHOCTH U THIA
KOBAJIEHTHOH CBSI3U (G- U TM-CBSA3M), B3AUMHOTI'O BIMSHUS aTOMOB M TPYIII
aTOMOB B MOJIEKYJIaX, a TAK)Ke OT 0COOEHHOCTEN peaan3aly pa3InyHbIX

MEXaHU3MOB IPOTEKAHUS PEAKIUI

8.2

XApPaKTCPHBIC XHUMHUUYCCKHC CBOMCTBaA BCHICCTB COOTBCTCTBYIOIIUMU

HKCIIEPUMEHTAMU U 3aIUCSIMH YPaBHEHUH XUMHUUECKUX PEaKIIHii

ChopMUpOBAaHHOCTE YMEHHUS XapaKTEPH30BAaTh COCTAaB M Ba)KHEHIIHE
CBOWCTBA BEILUECTB, MPUHAMICKAINUX K ONPEAEIIEHHBIM KjaccaM |
TpyIaM COeAMHEHHH (ITPOCThIE BEMIECTBA, OKCHIBI, TUAPOKCHIBI, COJIH;
YTIEBOAOPOABI, IPOCTHIE A(UPHI, CHUPTHI, PEHOIBI, ATbICTH]IbI, KETOHBI,
KapOOHOBBIE KHCIIOTHI, CIIOKHBIE J(QUPBI, >KUPBI, YIJIEBOJbI, aMHUHBI,

AMHHOKHUCIIOTHI, OSJIKH)

10

CdopMHpOBaHHOCTh YMEHHS MPOBOAUTH PACUETHI O XUMHUYECKUM
dbopMynaM W YpPaBHEHHMSIM XHMHUYECKHX PEaKIMA C HCIOJIh30BAaHUEM

(bU3MUECKUX BEITHYNH:

10.1

Macchl (00bEMa, KOJIMYeCcTBa BEIIECTBA) MPOAYKTa PEaKlUU, €CIH OJHO
Y3 UCXOJIHBIX BEIIECTB JAHO B BUJE PACTBOpA C ONPEACIEHHON MACCOBOM

JoJIel pacTBOPEHHOTO BEIIECTBA WM JaHO B U30BITKE (MMEET MIPUMECH )

10.2

MaccoBO WM 00BEMHOM 10U, BBIXO/1A MPOAYKTA PEAKIIUH

10.3

TEIUIOBOTO 3P eKTa peaKiuii

10.4

00BEMHEIX OTHOIIICHUI Ta30B

10.5

M0 HAXOXKJACHUIO XUMUYIECKON (hOpMYIIBbI BEIIECTBA




11

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

HpaKTquCKOﬁ JIESTEILHOCTH Y€JI0BEKa U B IOBCEIHEBHOM JKU3HU

12

ChopMupoBaHHOCTh yMEHHSI TMPUMEHATh (UCIOJIB30BaTh) 3HAHHUS O
COCTaBE U CBOWCTBAX BEIIECTB YIS JKCIEPUMEHTAIBHON MPOBEPKH
TUNIOTE3 OTHOCHUTEIIFHO 3aKOHOMEPHOCTEH TPOTEKAHHS XUMHUYECKHX
peaKkuMii M MNPOTHO3MPOBAHMS BO3MOXXHOCTEM HWX OCYUIECTBJICHUS;
CUCTEMHBIC XMMHUYECKHE 3HAHHS Uil OOBSICHEHUS M TPOTHO3ZUPOBAHUS
ABJICHUM, HMEIOIINX €CTECTBEHHOHAYYHYIO NPHUPONY; JUIS TPUHATHS

IPaMOTHBIX pEIICHUN MPOOJIEM B CUTYaIUSIX, CBS3aHHBIX C XUMHUEH

13

CdopmMupoBaHHOCTh YMEHHUS IUIAHUPOBATh U MPOBOAUTH XHUMHUYECKUN
AKCIEPUMEHT (MOJTy4YEHHE W HM3yUYEHUE CBOWCTB HEOPraHWYECKUX U
OpPraHMYECKUX BEIIECTB, KAYeCTBEHHbIE PEAKIUU YIIEBOJOPOAOB
Pa3IMUYHBIX KJIACCOB M KHCIOPOJACOAEpKAIIUX OPraHUYEeCKHX BEIIECTB,
perieHue AKCIIEPUMEHTAIIbHBIX 3a/1a4 o pacro3HaBaHUIO
HEOPraHMYECKUX M OPraHWYEeCKUX BEIIECTB) C COOJIIOJIEHHEM MpaBHII
O0e3omacHOro  oOpamieHus C  BEMECTBAMH W JIADOPATOPHBIM
o0opyzaoBanueM; (HOpMyIHpPOBATh LIENTU UCCIIECIOBAHUS;, MPEACTABIATH B
pa3iauuHOi (opMe pe3yibTaThl SKCIEPUMEHTa, AaHAJIU3UPOBATH MU

OLICHUBATHb UX NOCTOBCPHOCTDH

14

ChopMHUpOBaHHOCTh YMEHHSI OCYHIECTBIISTH LIEJI€HANPABICHHBIN MOMCK
XMUMUYECKOW MH(POpMAIMU B pa3IMYHBIX UICTOYHHUKAX (Hay4Has U y4eOHO-
Hay4Has JTUTeparypa, CpeAcTBa MaccoBoi nuHpopMmalyu, cetb UHTepHET U
JpyTue), KPUTUYECKH aHaJU3UpOBaTh XHWMHUYECKYI0 HH(pOpMaIuio,
nepepabaTbiBaTh €€ M MCHOJIb30BaThb B COOTBETCTBHM C ITOCTaBJICHHOM

y4eOHOM 3amaueit

15

ChopMHUpOBaHHOCT, yMEHHsSI IMPOTHO3UPOBATh, AHAIM3UPOBATH |
OIICHMBAaTh HMH(OPMAIIMIO C TIO3HMIMA HSKOJOTHYECKOH OE30MacHOCTH
MOCJICZICTBUI OBITOBOM M TPOU3BOJICTBEHHOW JCSTEILHOCTH YETOBEKa,
CBSI3aHHOW C TiepepadoTKON BemecTB; CHOPMHUPOBAHHOCTh YMEHUI
OCO3HaBAaTh  ONACHOCTh  BO3JICUCTBUS  HA  JKUBBIE  OPraHU3MBbI
ONPENENEHHBIX BEIIECTB, NOHUMAs CMBICI TOKAa3aTess NpeaebHON
JIOTTYCTAMOM ~ KOHIIGHTpAIlMM, ¥ TIOSICHATh Ha TNpHUMepax CrocoOblI
YMEHBILICHHS U MPEAOTBPALLICHUS X BPEAHOTO BO3JICHCTBHS HA OPraHU3M

YCJIOBCKa




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

Kon

IIpoBepsieMblii 3JIeMEHT COACPKAHUS

TeopeTnyeckre OCHOBBI XUMUU

1.1

Crtpoenue BemectBa. CoBpeMeHHasi MOJeENb CTpOeHHsI aToma. Pacmpenenenue
JJIEKTPOHOB 110 JHEPreTHYecKUM ypoBHAM. Kiaccudukanus XUMHUECKHX
aneMeHTOB. OCOOEHHOCTH CTPOCHUS SHEPTeTUIECKUX YPOBHEH aToOMOB (s-, p-, d-
anmeMeHTOB). OCHOBHOE W BO30YXIEHHOE COCTOSHHS aTOMOB. ODIEKTPOHHAsS

KoH(uUryparus aroma. BaJleHTHBIC AIEKTPOHBI

1.2

[lepuonnueckas cucreMa xumudeckux dnemeHtoB JI.M. Menneneesa.
Ousnyeckuit cmbici [lepuoanmueckoro 3akona .M. MenneneeBa. [Ipuunnsl u
3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB JJIEMEHTOB M HX COCIUHEHUH I10
nepuojiaM M rpynnaM. 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOMCTB MPOCTBIX

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

1.3

BanenTHOCTh. DNeKTpOOTpUIIATENLHOCTh. CTENEHb OKUCICHHS

1.4

Bunbel xumudeckol cBs3M (KOBaJleHTHAsI, HOHHAsI, METa/lInyecKasi, BOJOPOIHAs)
Y MEXaHU3MBI €€ o0pa3oBaHus. MeXMOJIEKyIsIpHBIC B3auMoAeicTBIsA. BemecTBa
MOJIEKYJIIPHOTO W HEMOJIEKYJIIPHOTO CTPOEHHs. THUNbl KPUCTALUIMYECKUX

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

1.5

XuMu4deckas peakuus. Knaccudukanms XUMHUYECKUX peakuuii B

HeOpFaHquCKOﬁ n OpFaHquCKOﬁ XHMUH. 3aKOH COXPAaHCHUSA MACChI BCIICCTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT Pa3JIM4YHbIX (PAKTOPOB

1.7

TennoBsie 3¢ (HeKThl XUMUYECKUX peakiuil. TepMoXUMHUeCKUe ypaBHEHUS

1.8

O6paTI/IMLIe pCaKIuu. XHUMHYECKOE PaBHOBECCHC. CDaKTOPBI, BIIUAOIIHNEC Ha

COCTOsIHME XUMH4ecKoro pasHosecus. [Ipuanun Jle llarense

1.9

OnexTponutuyeckas auccoruanus. CunbHble U cinabbie dnekTponuthl. Cpena
BOJHBIX PAacTBOPOB BEIECTB: KHCNas, HeWTpaibpHas, mienoyHasi. CTeneHb

Jucconyanuy. Peakipy HOHHOTO oOmeHa

1.10

I'unponus coneit. MonHoe mpousBenenue BoAbl. Bomoponnsiii mokazatens (pH)

pactBopa

1.11

CriocoObl BeIpaKEHHS KOHIICHTPALIUU PACTBOPOB: MACCOBasi J0JIsI pACTBOPEHHOTO
BEIlECTBA, MOJISIpHas KOHLEHTpauus. HacellleHHble M HEHACBILICHHBIE

pacTBOpPHI, pacTBOPUMOCTh. Kpucramioruaparst

1.12

OKHCIUTENEHO-BOCCTAHOBUTENIbHBIE peakiuu. [loBeeHue BEeIecTB B Cpenax C




pa3HbIM 3HaUeHHeM pH. MeTopl 2JIeKTpOHHOTO Oananca

1.13

DNEeKTPOIN3 pacTBOPOB U PACILUIABOB COJIEH

OCHOBEI HeopFaHquCKOﬁ XUMHNHU

2.1

Knaccudukanus Heoprannueckux coequHeHnit. HomeHknarypa HeopraHmueckux

BCIICCTB

2.2

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

CII0COOBI MMOJIYYCHH MCTAJIJIOB

23

XWMHYECKHE CBOWCTBA BAXHEHIIMX HEMETALIOB (TAJOT€HOB, CEpbI, a30Ta,
dbochopa, yrmepoga M KpeMHHUS) H  UX  COCAMHEHUU  (OKCHIIOB,

KHCJIOPOJICOACPIKAITUX KUCIIOT, BOAOPOIHBIX COCTUHEHUN )

24

I'enetmueckas CBA3b HEOPTraHN4YCCKUX BCHICCTB, MPUHAAJICIKAIINX K Pa3JINYHbIM

Ki1acCcaM

2.5

Nnentudukanys HeopraHnueckux coenHeHni. KauecTBeHHbIE peakiuy Ha

HCOPraHNYCCKUC BCUICCTBA U NOHBI

OCHOBBI OPraHUYECKON XUMUU

3.1

OCHOBHbBIE TIOJIOKEHMSI TEOPUM XUMHUYECKOIO CTPOCHMSI OpPraHMYECKHUX
coequHeHnii A.M. BytiepoBa. YTiepoaHblil CKEeJIeT OpraHUYeCKON MOJIEKYJIbI.
KpaTHOCTh XMMHYECKOH CBS3H. S- M P-CBA3M. sp3-, sp2-, Sp-TUOpHIU3AIUH
opOuTaneil aToMOB yriieposia. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XUMHUUYECKOTO

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

32

Ilonatne o  ¢yHkuuoHampHOM  rpynme.  OpHeHTalMoHHbIE 3 (EKThI

3aMECTUTEIIEN

33

[IpencraBnenne o kiaccu(UKalMU OpraHMYeCKUX BemecTB. HomeHknaTypa
OpPraHUYECKUX COEAMHEHMH (CUCTeMaTHyecKas) W TpUBUAJIbHBIE Ha3BaHUsA

BAKHENIINX MPEACTABUTEIICH KJIACCOB OPraHUYECKUX BEUIECTB

34

CBO6OI[H0paI[I/IKaJ'IBHBII71 MU HOHHBIH MEXaHU3MBI pCaknuuu. Ilonsatue o

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

3.5

Ankanbl. XMMHYECKUE CBOWCTBA AJIKAHOB: rajJOT€HUPOBAHUE, JETHIPUPOBAHUE,
TEPMHUUYECKOE Pa3NIOKEeHUE, KPEKUHT, H3oMepu3anus, ropenue. llomyuenue
ankaHoB. [lukmoankanel. Cnenuduka CBOWCTB IHMKJIOATKAHOB C MajbIM

PasMEpoOM LUKIIA. Peakmun MNPpUCOCAUHCHUA U paIUKAJIBHOT'O 3aMCIICHUA

3.6

AnkeHpl. XMMUYECKHE CBOWCTBA: PEAKIMH MPUCOCAWMHEHUS (TajJoreHHpOBaHUE,
TUIPUPOBAHUE, TUAPOTAJOT€HUPOBAHUE, TUApPATALUs), TOPEHUS, OKUCIEHUS U
nonumepuzanuu. [IpoMblnieHHble W 1a00paTOpHBIE CHOCOOBI  TOTYYEHUS

AJIKCHOB




3.7

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

AJIKaIUCHOB

3.8

AnxuHpl. XMMHUYECKHE CBOWMCTBA: pPEaKIMM MPUCOEIUHEHUs (TFaJloT€HHPOBAHUE,
THIPUPOBAaHUE, THIpATAlUs, T'HMIPOrajJoreHHpOBaHUe) Kak CHoco0 MOTy4YeHHUs
IIOJINMEPOB M JPYTUX IOJE3HBIX NPOLYKTOB. Peaknuum 3amemenus. l'openue
aleTUIeHa KaK HCTOYHUK BBICOKOTEMIIEPATyPHOIO IUNIAMEHU JJI CBAPKU U PE3KH

MCTaJJIOB. HpI/IMeHCHI/Ie allCTUJICHAa

3.9

Apenbl. XuUMHYECKHME CBOWCTBa O€H30Jla: peakuuu dAIEKTPOPUILHOTO
3aMeIleHus, NPUCOEeIUHEHUs (TUAPUPOBAaHME, TalloreHupoBaHue). Peaxius
ropenns. OCOOEHHOCTH XMMHYECKHUX CBOMCTB Tosyosa. llomydenuwe OeHzoa.
OCOOCHHOCTH XUMHYECKHUX CBOMCTB cTHpoja. [lomumepuszamust cTHpoa.

Crioco0bI IMOJIYYCHUS U IPUMCHCHHUEC aPpOMATUUCCKUX YITICBOOAOPOA0B

3.10

Cnuptel. [lpenenbHble  OJHOATOMHBIE CHUPTBHI. XHUMHUYECKHE CBOMCTBA:
B3aMMOJICHCTBME C  HaTpUeM KakK CIOCOO  YCTaHOBJEHUS  HAIWYMA
TMJIPOKCOTPYNINbI, C  TaJOr€HOBOAOPOJAMH  KaK  CIOCOO  IMOJIydeHMs
pacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJIApHas Jeruaparanus. Peakuus ropeHus.
[lonmyuenue »sTaHONA: peakuuss OpPOKEHWs TJIIOKO3bl, TUApaTalus STHICHA.
OTUIEHIVIMKOb U TJIMUEPUH KaK MPEJICTAaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®enon. Xumudeckue cBOCTBa (eHona (peakiud C HaTPUEM, THIPOKCHIAOM

Hatpus, Opomom). [Tonyuenue genona

3.12

Anpreruapl. XMMHYECKHE CBOMCTBA TPEACTbHBIX abJCTHIIOB: TUIPUPOBAHHKE;
KaueCTBEHHBIC PEaKIMU Ha KapOOHWIBHYIO Tpynmy (peakius «cepeOpsHOro
3epkanay, B3aumojeiicteue ¢ ruapokcuaom menu (II). Ilomyuenue mpenenbHBIX
QIBJICTU/IOB. OKHUCIIEHHE CIIMPTOB, THIpATaIWs ameTWwieHa. AIICTOH Kak

npeaACTaBUTCIIb KETOHOB. OcobeHHOCTH pCaKknun OKUCIICHUS allCTOHA

3.13

KapOoHoBble KHCIIOTBI. XMMHYECKHE CBOWCTBA HPEIENIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBOMCTB MYypPaBbUHOM KUCIIOTHI.
[lonyyeHnne mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT: OKHCICHHE
aJIKaHOB, AJIKCHOB, NIEPBUYHBIX CIHUPTOB, ANBACTUAOB. BpIicuine NnpeneiabHble U

HCMIPCACIILHBIC Kap6OHOBBIe KHCJIOTHI

3.14

Cnoxuble »pupel u kupbl. CrocoObl NOIYYEHHS CIOXKHBIX 3(PUPOB.
Obpatumocth peaknuu stepuduxanuu. IlpuMeHeHne CcloXHBIX 3(PUPOB B
NUIIEBOM M mappoMepHON HPOMBIIIIEHHOCTU. JKHpBI Kak CIOXKHBIE 3(PHUPHI
IJIMLEpUHA U BBICIIUX KapOOHOBBIX KUCJIOT. XMMUYECKHE 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

XUMUYECKUE CBOWCTBA TJIIOKO3bl: pEaKUMM C YYacTHEM CIUPTOBBIX U
aNbJIETHIHON TPYII U MOJOYHOKHCTIOE OpoxeHue. [IpumeHeHHe TIIOKO3bI, €€
3HaYEHHUE B KU3HENEATEIbHOCTH opraHu3Ma. /ucaxapuapl: caxaposa, ManbTo3a.
BoccranaBnuBarome M HEBOCCTaHABIMBAIOIIME aucaxapuabl. ['maponus
nucaxapunioB. llommcaxapunbl: kpaxman, MIMKOreH. CTpoeHHue MakpOMOJIEKYJ
Kpaxmaja, IJIMKOreHa W ILeJUItosio3bl. PU3NYecKue CBOMCTBA Kpaxmana u
LEJUTI0JIO3bl. XUMHUYECKHE CBOMCTBA Kpaxmaia: TUAPOJu3, KadyeCTBEHHAs
peakuusi ¢ MOAOM. XUMHUYECKHE CBOMCTBA LIEJUIIOJIO3bI: TMJIPOJIU3, MOJyYEHHUE
3¢upoB nemwmono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

aIeTaTHBIN MIETK)

3.16

AMHHBI. AMHHBI KaK OPraHUYE€CKUE OCHOBAHUS: PEAKIUU C BOJIOH, KUCIOTaMH,
peakuuss TOpeHMs. AHWIMH Kak NPEACTaBUTENb apOMATHYECKHMX aMHUHOB.
XVWMUYECKUE CBOWCTBA AHWIMHA: B3aWMOJICHCTBHE C KHCIOTaMH, OpPOMHOM
BOJOM, oOkucieHue. IlonydyeHne aMHHOB aJKWIMPOBAaHMEM aMMHMaka M|

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YITIEBOAOPOI0B

3.17

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

Ha OelKu

3.18

CTtpoeHre M CTPYKTypa HOJHMMEPOB. 3aBUCHUMOCTh CBOWCTB IOJIUMEPOB OT
CTpoeHUsT MouieKyd. OCHOBHbBIE CIOCOOBI TOJYYEHUS BBICOKOMOJEKYJISIPHBIX
COEIMHEHMI: peakIy MOJUMepU3alui U TMOoJUKOHAeHcanuu. Knaccudukanus

BOJIOKOH

3.19

I/IJICHTI/I(I)I/IKaI_II/IH OpraHn4CeCKux coeguHeHui. Pelienue OKCIICPUMCHTAJIbHBIX

3aa4 Ha pacClio3HaBaHHUE OPraHUYCCKHUX BCIICCTB

3.20

I'eneTnueckas CBA3b MCIKAY KIaCCaMU OPTraHUYCCKUX COE€IUHEHMI

XUMHUS U )KU3HD

4.1

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

TOpHOYHUMU U TOKCUYHBIMHA BCUICCTBaAMU, CPEACTBAMU OBITOBOM XMMUU

4.2

XuMuS ¥ 310pOBbe. XUMHS B MEAUIIMHE. XUMHUSI U CEITBLCKOE X03IMCTBO. XUMUS B
NPOMBIIUIEHHOCTH. XHUMHUSI U DHEPreTHKa: MPUPOAHBIA U TOMYTHBIA HEPTIHON
rasbl, X COCTaB U ucnonb3oBaHue. CocraB HedpTu U e€ nepepaboTka (IPUPOIHbIE

WCTOYHUKHU yTIICBOIOPOIOB)

4.3

XumMusg U 3KOJOrus. XUMHUYECKOE 3arpsA3HCHHE OKpYKalolIeW Cpenbl U €ro
nocnencteus. Oxpana runpocdepsl, MOUBbI, aTMocdepsl, (GIopbl U GayHBl OT

XuUMu4ecKkoro 3arpsizHeHus. IlpoGrema 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 CWIMKAaTHasg  MPOMBIIUIEHHOCTD.
[IpombiiienHass  opranuveckas  xumus.  CbIpp€  AJi1  OpraHUYyecKou
MIPOMBILLIIEHHOCTH

5 Tunbl pac4€THBIX 3a1a4
51 Pacuérbl Macchl BemiecTBa Wik 00bEMa ra3oB 110 U3BECTHOMY KOJIMYECTBY
. BEIIIECTBA, Macce WIK 00BEMY OHOTO U3 YUYaCTBYIOIIUX B PEAKLIMHU BEILIECTB

5.2 Pacuérsl TermoBoro 3¢ dekra peakuuu

53 Pacuérbl 00BEMHBIX OTHOIICHUI Ta30B MPU XUMHUYECKUX PEAKITUIX

54 Pacuétbl maccl (00bEMa, KONMYECTBA BEIIECTBA) MPOAYKTOB PEaKIMU, €CIIU

' OJIHO U3 BEILECTB JAHO B U30BITKE (MMEET IPUMECH)
55 Pacuétel MmaccoBoit i 00BEMHON A0 BHIXO/IA MPOAYKTA PEAKIIMH OT
' TEOPETUYECKH BO3MOKHOTO
Pacuérer maccel (00b€Ma, KOTMYECTBA BEIIECTBA) MIPOYKTA PEaKLIUU, €CIU

5.6 | o1HO W3 BEIIECTB JaHO B BUJIE pacTBOPA C ONpeIeIEHHON MACCOBOM 10JICH

pacTBOPEHHOTO BEIIECTBA

57 Pac4€tel ¢ HCTIOJIB30BAHMEM MTOHATHI «MACCOBAsI 10JISDY, «MOJISIpHAsS

' KOHIIEHTPALUs», KPACTBOPUMOCTHY
s g Haxoxnaenue MosieKkyIsipHO popMyJibl OpraHMYECKOIo BELIECTBA 110 €T0

IUIOTHOCTU ¥ MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOASILMX B €0 COCTaB, WIH 110
IIPOJIyKTaM CrOpaHUs




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

1. Yuebnuk: Jlunus YMK Xumus yriyOneHHbIH YPOBEHb

Agtopsl: Epemun B.B., Ky3smenko H.E., Tepennn B.., JIpo3nos A.A.,
Jlynun B.B.; nox penakuuent Jlynuna B.B.

AO "UzparensctBo "[IpocBemienue".

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJISA
1. Epémun B.B. Metonuueckoe nocobue k yueOnukam B. B. Epemuna,
H. E. Ky3pMmenko, B. U. Tepennna u ap. «Xumusd. YTiryOJIeHHbIN

ypoBeHb». 10—11 ki

M.: Ipoda.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. Enunoe conepskanue oo01miero oopasoBanus. MeTouueckue MaTepuallbl.

(https://content.edsoo.ru /)

2. HOC Mos mikona (https://myschool.edu.ru /).
3. bubmumoteka LIOK ( https://Mouypoku.pd/).



https://xn--h1aafgkbnx.xn--p1ai/
https://myschool.edu.ru/
https://content.edsoo.ru/

OLEHOYHBIE MATEPHAJIbI

Yacts A
K kascoomy 3a0anuio wacmu A 0anvl HeCKOJIbKO OMEemoas, u3 KOmopwvlx
monbKo 00un éephulil. Boibepume eepuwtii, no Bawemy mnenuro, omeem.
Al. M3omepom 2-meTtunnOyTeHa-1 siBasercs
1) 6yten-1; 2) 2-MeTUJITIeHTEH-1;
3) nenTaH; 4) nenreH -1.
A2. B monekyne nporieHa THOpuan3anus opouTaneit aToMoB yriiepoa:
1) sp’ 2) sp’; 3)sp; 4)sp’usp.
A3. [IpoayKTOoM OpHCOEIMHEHUS XJIOPOBOJAOPOJA K ATEHY SIBIISIETCS:
1) 2-xnopnponas; 2) 1-xnopaTaH;
3) 2,2-auxa0pIponas; 4) 1,1-nquxopaTas.
A4. C xaxapIM U3 BENIECTB: OPOMOBOIOPO/, BOJIOPO/I, BOJa — Oy IeT
B3aUMOJIEICTBOBATh:
1) mponan; 2)aten; 3) staH; 4) ¢peHo.
AS5. K coenunenusM, numeronuM ooty hopmyiny CyHz,, oTHOCHTCS
1) 6enzon; 2) rekceH; 3) rekcaH; 4) reKCHH.
A6. K xakoMy KJ1accy NMpUHAIJIEKAT OCITKHU:
1) cnoxubie 3QUpHI; 2) NOJMHYKJICOTUIBL;
3) mpocThie 3PUpHI; 4) nonuaMuipbl.
A7. IIpOMBIIIJIEHHBIM CIIOCOOOM MOTYYEHHUS YTIIEBOJOPOIOB SBISICTCS:
1) rupgpupoBanue; 2) uzomepuzanus; 3) TUApoin3; 4) KPEKUHT.
AS8. Peaknmro «cepeOpstHOTO 3epKaiay JaeT:

1) dbenomn; 2) MypaBbUHas KUCJIOTA
3) rMiepuH; 4) 6enzon
A9. Tlponanane NpUHAIIEKUT K TOMOJIOTUUECKOMY PATY:
1) penonsr; 2) caxapunibl; 3) aMUHBI, 4) anpaeruibl

A10. ITonmumep coctaa (—CH,—CH,—), nonyueH us:
1) ostunena; 2)ortana; 3)OyraHa, 4)3THUHA.
All. K HapKOTHYECKUM BEIIECTBAM OTHOCUTCSI:

1) aTanon; 2) mpomanoist; 3) METaHOI, 4) GyTaHo.
A12. I'nuiepyH HEMb3s UCMOJb30BATh IS TTOTYyUYCHUS
1) B3pbpIBUATHIX BEILIECTB 3) nekapcTB
2) 3TUJIOBOTO CIUPTA 4) KpeMoB 1 Ma3eil B mapproMepun
A13. [loacomueunoe, JIbHAHOE, XJIOMKOBOE MACJIA OTHOCATCS K KJIAcCy:
1) yrneBogsl 3) xupsl
2) Oenku 4) ¢enonbl

Yacte B



1. YcraHoBuUTE COOTBETCTBHE MCXKAY Ha3BaHHCM BCHICCTBA U KJIIAaCCOM

COCIMHEHU .
Ha3zeanue sewgecmea Knacc opeanuueckux coeounenut
1) mpornux a) albJeru/bl
2) aTaHaNb 0) aKUHBI
3) Tomyon B) KapOOHOBBIE KHCIIOTHI
4) auerunex ') apEHbI

1) aTIKECHBI
2. YKCyCHasi KHCJIOTa BCTYIIAET B PEAKIIHIO C:

A) CONsTHOM KHCIIOTOMN
b) runpokcuom HaTpus
B) azoTtHoii kuciaotoi
I') okcumoMm KambLus
J1) kapOoHaTOM HATpUA
E) xmopunom meau (1I)
3anuiure nepeyeHb OykB B aipaBUTHOM MOpSAKE 0e3
npo0esioB

3. Uwucno nzomepHsbix ankeHoB coctaBa C4Hs paBHO:

(3amumInTe 1eJI0€ YUCIIO).

4. YcTraHOBHTE COOTBETCTBHE MCXKY p€arcHTaMu U TUIIOM PCaKIMH.

Peacenmul Tun peaxyuu
1) C2H4+ H20—> a)
raJloreHUPOBaHUE
2) CH,+ Hy— 0) rugpaTanus
3) 2CH;Cl + Zn — B) THUJIPUPOBAHUE
4) C2H4+ C12—> F)
TUAPOTraJOreHUPOBaHKE

n) cunte3 Bropiia.

5. YcTaHOBUTH COOTBETCTBUE MEXIY (HYHKIIMOHATHHOM IPYIIION U KJIACCOM
BEILIECTBA!

(dbyHKIHOHATBHAS TPyTIa KJIaCcC BEIEeCTBa
1) - COOH a) CIIUPTHI
2)—-OH 0) penosbr
3) - NH, B) KETOHBI
4) - COH ') KapOOHOBBIE KUCIIOTHI

5) -C=0 1) aIbJETU bl



€) aMUHBI
Yacrs C
1. IIpn cropanuu yraesonopona Mmaccou 11,4 r Beraenmnocs 35,2 r yriieKuciaoro

raza u 16,2 r mapoB BoAbl. [I1OTHOCTB 3TOr0 BelIecTBa MO BOJAOPOAY paBHA S6.
Onpenenure MOJIEKYJIIpHYIO (POPMYJTy BEIIECTBA.
2. 3aBepILINTE CXEMbl YPABHEHHUM PEAKIINN:

CHy + Br,—

CH; - COOH +K—

CH; - ClH - COOH + HBr—

NH>
CH; - CH= CH - CH; + HCl—
CH; - CH: - COH + Cu(OH), —

11kaacc.

Yacrp 1./ BeimonHenus 3agannii 1.1-1.3 ucnons3yire cneqyomun psag
XUMHUYECKUX d1eMeHTOB. OTBeTOM B 3amaHuax 1.1-1.3 aBisgercs
MOCJIEIOBATENBHOCTD UPP, O KOTOPHIMU YKa3aHbl XUMUYECKHE AIIEMEHTHI B
nanHoM psiy. 1) Na 2) K 3) Si 4)Mg5)C

1.1.0npenenure, aToMbl KakKMX M3 YKa3aHHBIX B DAYy dSJEMEHTOB HMMEKT Ha
BHEIIIHEM YHEPTETUYECKOM YPOBHE YETHIPE AJIEKTPOHA.

1.2. V3 yka3aHHBIX B PSy XUMHUYECKHUX DJIEMEHTOB BBIOEPUTE TPU DJIEMEHTA,
Kotopele B Ilepronnueckoin cucreme xumuieckux aneMeHToB [[. . Menneneesa
HAXOJISATCA B OJHOM Iepuoje. Pacmoyiokute BBHIOpAHHBIE SJIEMEHTHI B TIOPSJIKE
BO3pPACTaHUS UX METAJUIMYECKUX CBOUCTB.

1.3. I3 uncna yka3aHHBIX B Psy 2JIEMEHTOB BBIOEPUTE JBA 3JIEMEHTA, KOTOPHIC
MPOSBIISIIOT HU3IIYIO CTENIEHb OKUCIIEHUS, paBHYIO —4.

Yacrs 2. [Ipu BeinonHeHuu 3aganuii 2.1 -2.2 BpiOepuTe U3 HECKOIBKUX BaPUAHTOB
OTBETA J[Ba BEPHBIX

2.1. V3 npenjioKeHHOTo MepeyHsi BbIOEpUTE JIBa COEAMHEHMS, B KOTOPBIX
MIPUCYTCTBYET MOHHAs XUMHYECKas CBS3b.

1) Ca(ClO,),2) HCIOs3) NH4Cl14) HC1O,5) Cl,0;

2.2. V3 mpeasioxkeHHOTo MepevyHsi BbIOEpUTE JIBa BEIIECTBA C OJJUHAKOBBIM THIIOM
KPUCTAJUIMYECKON PELIETKH.

1) Cu 2) ALOs 3) Alx(SO4); 4) C (anma3) 5) CsHs

2.3. U3 npenmokeHHOTO MEePEeyUHs BEIISCTB BRIOSPUTE JIBA BEIIECTBA, C KAXbIM U3
KOTOPBIX JK€JIe30 pearupyer 6e3 HarpeBaHusl.

1) xsopuna uuHKa

2) cynbdat meau(1l)

3) KOHLEHTPUPOBAHHAS A30THASI KUCIIOTA

4) pazbaBiieHHas COJISIHAsI KUCITIOTa



5) OKCHUJ aTtOMUHUS

2.4. Vox, B otimune ot xi1opa, HE pearupyer ¢

1) anmroMuHUEM

2) xene3om

3) 6pomMu0M MarHus

4) 6poMUIOM HATpUs

5) dropugom HaTpUs

Yacte 3.B kakux ciydasx XUMHUYECKoe paBHOBecue B cucrteme 2H,q +
Oy = 2H,0 + Q cMecTHTCS B CTOPOHY MCXOJHBIX BEIIECTB peakiuu: 1)
MOHIKCHUHM  JaBJICHHWs] 2) TIOBBIIICHWH TeMIepartypsl 3) J00aBiICHUU
Katanu3aropa 4) 100aBJISHUH BOJIOPOIa

Yacrp 4. Pemure 3anaun

4.1.B pesynbrate peakiuu, TEPMOXMMHUYECKOE YpaBHEHHE KOTOpoul 2H, + O, =
2H>O + 484 x/[xc Beigenunochk 968 kJ[x TemnoTel. Berauciure o0bEM (H. y.)
BOJIOPO/JIa, BCTYNUBIIEro B peakiuio. OTBET YKaXUTE B JUTPaX ¢ TOYHOCTBHIO 0
JIECATHIX.

4.2 Kaxkoii 00beM Boj10pojia HeooxoauMm st cuate3a 100 1 ammuaxa?

4.3. Berurcnure Maccy HUTparta Kaius (B rpaMMax), KOTOPYIO CIIEyeT pacCTBOPUTH
B 150 r pactBOpa ¢ MaccoBoil nonei 3toit conu 10% s nmomaydeHus: pacTBopa C
MaccoBoH noiied 12%. OTBeT 3aUInTe TOYHOCTHIO IO JECITHIX.

Yacrp 5. YcTaHOBUTE COOTBETCTBHE MEXKAY BEIIECTBAMU M PEAKTUBOM, C
MIOMOIIBI0 KOTOPOTO UX MOKHO OTJIUYUTb.

BemiectBa Peaktusnl
A) kapOoHat HaTpus u cyiabdar 1) rugpokcua meau
HATpUs 1)
b) xnopua antoMUHUS U XJIOPU 2) HaTpuii
KaJIus 3) consiHasg KucaoTa
B) cynbdat ammonus u cyibdar 4) 6poMHast Bojsia
JTUTHS 5) THIPOKCHU KaTHs
') kapOoHAT HATPUS U CUITUKAT
HATpPHSI

Yactb 6. Oxcua meau (/) HarpeBanu B Toke yrapHoro rasza. [loaydenHoe npocroe
BEIIECTBO COXIJIM B arMocdepe xsopa. [IpoaykT peakuuu pacTBOPWIM B BOJIE.
[TonyueHHblld pacTBOp pa3denwyin Ha JBe 4dactu. K oaHOM yactu mo0aBUIIH
pacTBOp HMOAMAA Kalus, KO BTOpPOM — pacTBOp HUTpaTa cepedpa. 11 B Tom, u B
JPYroM cilydae HaOIoJanu 00pa3oBaHUE OCaJIKa.

Hanumure ypaBHEHHs YETHIPEX OMMCAHHBIX PEAKIUH.
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