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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma mo XMMUU Ha YpPOBHE CpeHEro oOuiero oOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanuu B Poccuiickoii denepanum», TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS
benepanbHOI o0Opa3oBaTenbHOI IPOrpaMMbl CpeaHEro o01ero
oopazoBanusa(POIl COO), npencraBieHHbIXx B DeAepaqbHOM TOCYJapCTBEHHOM
oOpazoBarensHoM ctangapre COO, c¢ yuérom Konuenmuu npemnojgaBaHus
y4eOHOro mnpeamera «XUMHs» B 00pa3oBaTENbHBIX OpraHu3auusx Poccuiickoi
®denepauny, peanu3yoOIIUX OCHOBHbIE 00Opa3oBaTelbHbIE IPOrpaMMBbl, H
OCHOBHBIX ToNOkeHU «CTpaterun pa3BuTUsi BocnuTaHus B Poccuiickoit
Odeneparuun Ha niepuoa 10 2025 roma» (Pacmopsbkenue I[lpaButensctBa P® ot
29.05. 2015 Ne 996 - p.).

XuMHUsl Ha ypOBHE YIIIyOJIEHHOTO H3Y4YEHHsI 3aHMMAeT Ba)XXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4HOro ooOpaszoBanusi ywammxca 10-11 xmaccos.
WN3yuenue mnpeamera, peanuzyeMoe B YCIOBUAX U PepeHInpoBaHHOTO,
npo@uibHOro 00y4YeHHs, MpU3BAaHO oOOecneunTh 0O0IEe00pa3oBATENbHYI0 U
OOIIEKYJBTYPHYIO TOJATOTOBKY BBIMYCKHUKOB IIKOJIBI, HEOOXOAUMYIO IS
aJlanTaiyy uX K OBICTPO MEHSIOIIMMCS YCIOBUSAM KH3HU B COIUYME, a TAKXKE JJIs
MPOJOJDKEHUs OOy4YeHHUs] B OpraHM3alusax NpodecCHoHaNIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS ABJISETCS OJHOU U3 MPUOPUTETHBIX TUCLMIUINH.

B mporpamMme 10 XMMHM Ha3HaY€HUE MpeaMeTa «XHUMHS» MOIydaeT
NOAPOOHYI0  WHTEPHPETALUI0 B  COOTBETCTBHM C  OCHOBOMOJATrarol[MMU
nonoxkenusimu ®I'OC COO o B3aUMOOOYCIIOBJIGHHOCTH IIeJeH, COAep:KaHus,
pe3ynbTaToB OOyYeHHs M TpPeOOBAaHMM K YPOBHIO IOATOTOBKH BBITYCKHHKOB.
CBHUIETENBCTBOM TOMY SIBIISIFOTCS CJIEIYIOLIME BBIIOJHAEMBIE MPOrpaMMON IO
XUMUU (PYHKIIUH:

e  UHGOPMALIMOHHO-METOIUYECKAsI, pealu3alus KOTopoil obecrneynBaeTt
MOJIyYeHUE NPENCTaBICHUA O LENsAX, COJAepKaHUHM, OOUIEd cTpareruu
oOyueHus, BOCIIUTAHUS U Pa3BUTHS 00YyJarOIIUXCSl CPEICTBAMU IIpeIMeETa,
M3Y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpast npeaycMaTpuBaeT
ONpEJENCHNE: MNPUHILMIIOB CTPYKTYPUPOBAHUS W MOCIEI0BATEIbHOCTH
U3y4eHUs Y4eOHOro Marepuasa, KOJIMYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTePUCTUK; MOIXO00B K (OPMHUPOBAHUIO COACPIKATEIHHOM OCHOBBI
KOHTPOJII U OUEHKH O0pa3oBaTENbHBIX JOCTHXKEHUU OOyYaroluxcsi B
paMKax HWTOTOBOM arTecTalud B (OpME €IUHOr0 TOCYyAapCTBEHHOIO
’K3aMEHa N0 XUMUMU.

[Iporpamma A yriyOaEHHOTO U3YUYEHUSI XUMUU:



e YCTaHaBJIMBAECT WHBAPUAHTHOE MPEIMETHOE COJAEpkKaHHE, 00s3aTeNIbHOE
JUIST W3y4YeHUsl B paMKax OTAENbHbIX Npoduiield, mnpeaycMarpuBaet
pacopeneieHue M CTPYKTypUpPOBAaHHME €ro IO KiaccaMm, OCHOBHBIM
CoJiep>KaTeNIbHbIM JIMHUSM/pa3ienam Kypca;

e 1aéT MpUMEpHOE paclpeneseHre y4eOHOro BPEMEHH, PEKOMEHIYeMOro
JUTSl U3YUYEHUS OTJEIbHBIX TEM;

e TMpejaraeT NPUMEPHYIO MOCJIEN0BATEIbHOCTh M3yUYEHUS Y4eOHOTO
MaTepuaia ¢ y4€TOM JIOTMKH MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U
MEXXIPEAMETHBIX CBS3EH;

e JAET METOAMYECKYIO MHTEPIPETALMIO LEJEH U 3a/1a4 U3YUYEHHUs MpeIMeTa
Ha yriyOJEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero oOmiero oOpa3oBaHUs, COJAEPKATENbHOW XapaKTEPUCTUKHU
IUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS OCHOBHOW 0O0Opa3oBaTeIbHOU
MIPOrpaMMBbl CPEIHETO oO1ero oOpa3oBaHuUs (JIMYHOCTHBIX,
MeETaIpeMETHBIX, MPEIMETHBIX), a TaKKe C y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABAaTEIbHBIX JCHCTBUN  0OydYaromierocs IO OCBOEHHUIO
COJIep KaHMs IpeIMeTa.

[To BceM Ha3BaHHBIM MO3ULHUAM B MpOrpamMMe MO XUMHUHU MNPEeayCMOTpPEHa
MPEEeMCTBEHHOCTh C€ OOYy4YEeHHEM XMMHUU Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBaHus. 3a TpefeiaMd YCTAaHOBJICHHOM MpOrpaMMoMl MO  XHUMHHU
o0s13aTeNbHON (MHBAapUAHTHON) COCTABIISIONIEH COAEpKaHUsA Y4eOHOro MpeaMera
«Xumus» OCTa€Tcsi BO3MOXXHOCTh BBIOOpa €ro BapUAaTUBHOW COCTABIISIFONICH,
KOTOpasi JOJDKHA OMNPENENsThCS B COOTBETCTBUM C HANpPABIEHUEM KOHKPETHOTO
npoduiist 00y4yeHus.

B cootBercTBUM € KoOHUeNnTyadbHbIMH mnoJokeHusmu PIOC COO o
HAa3HAYEHUU TIPEIMETOB 0a30BOTO M YIIyOJEHHOTO YpOBHEH B CHCTEME
nuddepeHupoBaHHOT0 O0y4YEeHHUsI Ha YpPOBHE CpeaHero oOiero oOpa3oBaHUs
XUMHUSI Ha YpOBHE VYINyOJEHHOIO M3YyYEHHs HANpAaBIE€H Ha pealu3aluio
IIPEEMCTBEHHOCTH C  MOCJIEAYIOIIMM  3TallOM  IOJYYEHUS  XHUMHYECKOIrO
oOpa3oBaHHS B paMKaX MW3YyYEHUS CHEIUAIbHBIX ECTECTBEHHO-HAYYHBIX H
XUMHUYECKUX JIMCUUILUIMH B By3aX M OpraHu3alusax cpeaHero npodeccruoHaibHOro
oOpa3zoBaHusd. B 3Toil CBS3M H3ydeHHE NpeaMeTa «XUMHUS» OPUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha paclIUpeHue U yriayOJeHHe TeOopeTHYeCKOW |
MPAKTUYECKON MOATOTOBKM OOYYaIOIIUXCs, BEIOPABIINX ONMPEAEIEHHBIA MPOPUITH
oOy4eHMsI, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIOMIETO MOMyYeHHUs] XUMUYECKOTO
oOpa3oBaHus B Opranu3anusax npodeccuoHanbHOro oopasoanus. Hapsay c atum,
B cBere TpedoBanuii PI'OC COO Kk mimaHUpPyeMbIM pe3yJibTaTaM OCBOCHHS
dbenepanbHOl 00pa3oBaTENbHONW MPOTPAMMBbI CpeAHEro o001ero oOpa3oBaHUs
U3y4YeHUe ImpeameTa «XUMHUsS» OpPHEHTHPOBAHO TaKKe Ha peIleHHe 3ajad



BOCITUTAHUS U COIMAJIILHOTO PAa3BUTHUsI OOyYaroOmuXcs, Ha (POPMUPOBAHUE Y HUX
OOIIEUHTEIUIEKTYaJIbHbIX YMEHHUM, YMEHHIM pallMOHaNu3aluu y4eOHOTO Tpyna |
000OIIEHHBIX CHOCOOOB  JICSITEIBHOCTH, HWMEIOIMIMX MEXAUCIUIIIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocTaBisomUMH TIpeAMeTa «XUMHUS» HAa YPOBHE YIUIYOJEHHOrO H3y4eHUSs
ABIIAIOTCSL YIUIyOJN€HHbIE Kypchl — «Opranuudeckas xumus» u «OOmas u
HeOpraHudeckas Xxumus». [Ipu onpeneseHnuu Moaxo/10B K 0TOOPY U CTPYKTYPHOM
OpraHu3alliyd COJIEpKaHUs 3TUX KypCOB B MpOrpaMMe IO XHMHUHU 3a OCHOBY
npuHaTel nofokerust GI'OC COO o pasnuuusx 0a30BOro W YriayOiaEHHOTO
YPOBHEW U3yUYeHUs MPEAMETA.

OcHoBY copepxkaHusi KypcoB «Opranumdeckas xumus» u «OOmas u
HEOPraHUYeCcKass XUMHUSD» COCTaBISIET COBOKYIHOCTh NPEAMETHBIX 3HAHUU W
YMEHUH, OTHOCAIIUXCS K 0a30BOMY YPOBHIO M3yYEHHs NpeaMera. JTa CUCTEMa
3HAHMM TMOJy4YaeT ONpeaeiEHHOEe TEOPETUYECKOe JOMOJTHEHUE, MO3BOJIAIONICE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIINK 00BEM  (HAKTOIOTHYECKOTO
Marepuana. Tak, Ha yriIyOJ€HHOM YpOBHE HU3Y4Y€HHsI MpeaMmeTa oOecredeHa
BO3MOXKHOCTh 3HAUMTEIBHOTO YBEIWYeHUs OOBEMAa 3HAHUW O XUMHUYECKUX
AJIEMEHTaX U CBOMCTBaX WX COCJUHEHUN Ha OCHOBE PACIIMPEHUS U YIIIyOJICHHS
MPEJCTAaBICHUN O CTPOCHUH BEIIECTBA, XMMHUYECKON CBSI3M U 3aKOHOMEPHOCTSX
MPOTEKAHUS PEaKlUi, pacCMaTPUBAEMbIX C TOUKHU 3PEHUS] XUMUYECKOW KMHETUKHU
U TepMOJAMHAMUKU. M3ydeHue mnepuoanueckoro 3akoHa u llepuogunueckon
CUCTEMBl ~ XHMHYECKHX  DJIEMEHTOB Oazupyercs HA  COBPEMEHHBIX
KBAaHTOBOMEXAHMUYECKUX MPEJCTABICHUSIX O CTPOCHUHU aToMa. XUMHUYECKasi CBS3b
OOBSICHSIETCSA C TOUKHU 3PEHUS HHEPIeTUUECKUX U3MEHEHUN Mpu €€ 00pa30BaHUU U
pa3pylieHnd, a TakKe ¢ TOYKH 3PEHUS MEXaHU3MOB e€ oOpa3oBanus. M3ydenue
TUTIOB ~ peakuuMid  JomojHseTcs  (GOpPMUPOBAHMEM  MpEACTaBIeHUNM 00
ANEKTPOXUMHUYECKHUX TPOIleccax U JICKTPOJIM3E PACIJIABOB U paCTBOPOB BEIIIECTB.
B kypce opraHnueckol XMMHUU TPU PACCMOTPEHUM PEAKIIMOHHOM CIOCOOHOCTH
COCIMHEHUN yAeNseTcs 0co00e BHUMaHUE BOIpocaM 00 AJIEKTPOHHBIX dddeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKklui.

Ocoboe 3HayeHHWe UWMEET TO, YTO Ha COJACP)KaHHE KYyPCOB XHUMHUU
yIIIyOIEHHOTO YPOBHS U3YUEHUS JIJIsl KIAcCOB ONpeAe€HHOro npoduis (riI1aBHbIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep [ONOJHEHHWHA K OOIIeil cucreme
MPEIMETHBIX 3HAHUM) OKa3bIBAIOT BIMSIHHUE CMEKHBIE MpeaMeThl. Tak, Harpumep,
B COJCP)KaHUU MpeaMeTa I KJIACCOB XUMUKO-(PU3UYECKOro mpoduis 0oJbiioe
3HaueHHEe OyIyT MMETh AJIEMEHThl y4eOHOro marepuaina mno oduieil xumuu. Ilpu
M3YYCHUU TIpeJMeTa B JAHHOM CiIy4yae akIeHT OyJeT cjelaH Ha OOUIHOCTH
METOJIOB MO3HAHMS, OOIIHOCTh 3aKOHOB M TEOPUH B XUMHUHU U B (PU3UKE: aTOMHO-
MOJIEKYJIsipHaAs Teopusi (MOJEKYJsipHas Teopus B (PU3HMKE), 3aKOHBI COXPAHCHUS



MacCbl M JHEPIUM, 3aKOHBI TEPMOJMHAMHUKH, JJIEKTPOJIM3A, IPEIACTABICHHUS O
CTPOECHHUH BELIECTB U JIPYTOE.

B TO ke BpeMs B COIEpXKaHWM IpeAMETa M KJIACCOB XHMHUKO-
Oounonornyeckoro npo@uiist OONbIINNA yAENbHBIA BeC Oy/leT MMETh OpraHuyecKas
xumus. B 3TOoM chnydae mpeaocTaBisieTcss  BO3MOXKHOCTh — JUIsl  OoJjee
OOCTOSITENIBHOTO ~ PACCMOTPEHUSI XMMHUYECKOM  OpraHu3allud  KIETKH  Kak
OMOJIOTUYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOJISAT, K NPHUMEpPY, TaKue
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JHUNOUAbI, OEJNKH, YIJIeBOAbl, HYKJIECHUHOBBIC
KUCJIOTBI U Apyrue. lIpm 3TOM 3HaHUSA O cOCTaBe W CBOWCTBAX IPEICTABUTENEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEIIECTB CIYXaT OCHOBOW [JIsl M3YUYECHUS
CYILLIHOCTH MpoueccoB (OTOCUHTE3A, IbIXaHUS], TUILEBAPEHUS.

B mnumane ¢GopMmHpoBaHHS OCHOB HAyYHOTO MHMPOBO33PEHHS, OCBOCHHS
OOIIEHayYHbIX METO/I0B MTO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHS HAYYHbBIX
3HAHUM H3y4eHHE MpeaMera «XuMus» Ha yriayOoJ€HHOM YypOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHbIMH MpEeAMETaMH, BXOJSIIIMMU B COCTaB
npeaIMETHbIX obOnacteil «EcTecTBeHHO-HAy4yHbIE MpeAMEThl», «MareMaruka Hu
uHdopmaTrka» u «Pycckuii sI3bIK U TUTEpaTypay.

[Ipn u3ydyenun yuyeOHOro mnpeamera «XuUMUsS» Ha YIIyOJIEHHOM YpOBHE
TaKke, KaKk Ha YpOBHE OCHOBHOTO M CpeJHEro oo1iero oodpasoBanus (Ha 0a30BOM
YPOBHE), 3a7jaueii NEPBOCTENEHHOW 3HAYUMOCTH SABIJISIETCS (DOPMUPOBAHHE OCHOB
HAayKM XHMHU KaK oO0JIaCTU COBPEMEHHOTO0 €CTECTBO3HAHUS, MPAKTHUUYECKOM
JIEATEIIbHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOU KyJIbTypbl. Pemenue
TOM 3a7aud Ha YIUIYOJEHHOM YPOBHE H3YYEHHS NpeIMETa Mpeaoiaract
peann3alnmio TAKUX LEJIeH, KaK:

e (QopmMHupoBaHUE TPEACTABICHUN: O MaTepUaIbHOM €AMHCTBE MHpAa,
3aKOHOMEPHOCTSIX U TI0O3HABAEMOCTH SIBJIEHUW MPUPOJIbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHbIX HayK M €€ Beayuleil poiu B oOecrneuyeHuu
YCTOMYMBOIO  pPa3BUTHA  YEJIOBEYECTBA: B  PEUIEHUH  MpoOJeM
HKOJIOTUYECKOM, DHEPTreTUIECKON U MHINEeBOM 0€30MacHOCTH, B Pa3BUTHH
MEJIULINHBI, CO3JaHUN HOBBIX MaTEPHUAIOB, HOBBIX UCTOYHUKOB YHEPTHUH, B
00ecCleyeHnn palrdoOHAIBHOTO MPUPOJONOIL30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJIbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTHMYECKH
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U PUPOJHON CpEIE;

e OCBOCHHE CHUCTEMbl 3HAaHMI, JEXaluMX B OCHOBE XHMHUYECKOU
COCTABIJISIONIECH €CTECTBEHHO-HAYYHOU KapTHHBI MUpa: (PyHIaMEHTaIbHBIX
IIOHATHM, 3aKOHOB M TEOPUM XHMMHUH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJEKYJISIPHOM,  HAAMOJIEKYJIDHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MNPOTEKaHUs XUMHUYECKHX PEaKUui, O



XUMHUYECKOM PaBHOBECUH, PACTBOPAX M JAUCIEPCHBIX CHCTEMax, 00 00X
HAyYHBIX MPUHIUINAX XUMHUYECKOTO MPOU3BO/ICTBA;

* (opMupoBaHUE y oOy4Jaromuxcs OCO3HAHHOTO MMOHUMAHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHWK II OOBSICHCHUS
KITFOUEBBIX HJIEW W TPOOJIEeM COBPEMEHHOW XHMMHH, JISi OOBSICHEHUS W
MPOTHO3UPOBAHUS SIBIICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOIY;
IPaMOTHOTO PEIICHHS MPOOJIeM, CBI3aHHBIX ¢ XUMHEH, IPOrHO3UPOBAHHS,
aHaJu3a M OIIEHKH C MO3UIIMI HKOJIOTUYECKON 0€30MacHOCTU MOCIEICTBUI
OBITOBOM M TPOU3BOJCTBEHHOW JIEATECIBHOCTH 4YeJIOBEKa, CBS3aHHOH C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJIB30BAHUEM U  NEepepadOTKOM
BEIIIECTB;

e yriayOJIeHWE  TPEACTaBICHUM O  HAyYHBIX  METOJaX  IO3HAHWUS,
HEOOXOJMMBIX JUIsl TPUOOPETEHUS] YMEHUW OPUEHTUPOBATHCS B MHUPE
BEUIECTB U OOBSCHEHUS XUMHUYECKUX SIBICHUW, MMEIONIMX MECTO B
MIPUPOJIC, B MPAKTHYECCKOM JIEATCILHOCTH M IIOBCETHEBHOMN KU3HHU.

B mnnaHe peanuzanuu MepBOOYEPETHBIX BOCIHUTATENBHBIX W Pa3BUBAIOIINX
GyHKIUNA TIETOCTHON CHUCTEMBI CPEHETro OOIIero oOpa3oBaHUS MPU N3YUCHHH
npeaMera «XuUMHUS» Ha  YrIyOJI€HHOM  YpOBHE OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TaKKUE 1SN U 3a]1auH, KaK:

e BOCINHUTAaHUE YOEXKAEHHOCTM B [O3HABAEMOCTH SIBJICHUI MPHUPOJIHI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHYECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUU, (HOPMUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU;

e pa3BUTHE MOTMBALIMM K OOYYEHUI0O M T[O3HAHUIO, CIOCOOHOCTEN K
CAMOKOHTPOJIKO M  CaMOBOCIIUTAHUIO  HAa  OCHOBE  YCBOCHHS
0O0IIEYeIOBEYECKUX [IEHHOCTEH;

e Ppa3BUTHE MO3HABATEILHBIX HHTEPECOB, MHTEIUICKTYAJbHBIX U TBOPUYECKHUX
crocoOHocTeW oOyuarommxcs, (GopMHUPOBAHHE Yy HHUX CO3HATEIHHOTO
OTHOIIEHUSI K CamMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHIO YCIEIIHON MPodhecCHOHANBHOM 1 00IIIECTBEHHON JIEATEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBI0 U TOTPEOHOCTH B
310pOBOM 00pase KU3HH;

e ¢dopMHpOBaHWE YMEHHH M HAaBBIKOB Pa3yMHOTO MPHPOAOIOIH30BAHUSA,
Pa3BUTHE DKOJIOTMUYECKON KYJIbTYpPbl, TPUOOPETEHHUE OIbITa OOIIECTBEHHO-
MOJIE3HOM DKOJIOTUUYECKOHN JIESITSIbHOCTH.

OO6miee 4KCIIO YacoB, MPEAYCMOTPEHHBIX JI1 U3YUYCHUS] XUMUU Ha yTIIyOJICHHOM
YpPOBHE cpeaHero odmero obpaszoBaHus, coctaBiaser 204 vacoB: B 10 kiacce —
102 gaca (3 yaca B Heznento), B 11 kiacce — 102 yaca (3 gaca B HefieInio).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

OPI'AHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYeCKOM XMMUH.

IIpenmer W  3HAYEHHWE  OPraHUYECKOW  XHWMHUHU, IPEICTABICHHE O
MHOT000pa3uy OPraHU4EeCKUX COETUHEHUI.

DNEeKTpOHHOE CTPOEHHE aToMa YIJIEpoJa: OCHOBHOE U BO30YXAEHHOE
COCTOsIHUA. BasleHTHBIE BO3MOXHOCTH aToma yIJIepoJa. XMMHYECKas CBsSI3b B
OPraHUYECKUX COEAMHEHMAX. Tumbl TUOpPHAM3ALMM aTOMHBIX oOpOuTaneut
yraepoaa. Mexanu3zMbl 00pa3oBaHUs KOBAJIEHTHOM CBsI3U (OOMEHHBIN U TOHOPHO-
aKUeNnToOpHbI). TUNBl NEepeKpbIBaHUS AaTOMHBIX OpOUTalled, G- M T-CBS3U.
OpunapHasi, ABOitHas U TpokHas cBA3b. CrocoObl pa3phiBa CBSI3€l B MOJIEKYyJax
opranuyeckux BeulecTB. [loHstTne o cBOOOAHOM paauKane, HyKIeopuie Hu
anekTpodue.

Teopust crpoeHuss opraHndeckux coeauHeHnii A.M. byrtnepoBa wu
COBPEMEHHBIE TPEJICTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUEHHE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeNMHEHUH. MOoNeKyIsipHble U  CTPYKTYpHbIE  (OPMYIIBIL.
CrpykrypHble (QOpMyJbl pPa3IMYHBIX BHJOB: pa3BEPHYyTas, COKpalEHHas,
ckenetHass. M3omepus. Buuabl u30MeEpUM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnexTpoHHbIE YPPEKTH B MOJIEKYJaX OPraHMYECKUX COCAMHEHUN (MHIYKTHUBHBIN
U ME30MEPHBI YPPEKThI).

[TpencraBinenne o KiacCUPUKAUMU OpraHudeckux BemiecTB. llonsatue o
byHkunoHanbHOM rpynmne. I'omonorus. I'omonoruueckue psanpl. CucreMarnyeckas
HoMeHKkIaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHaibHbie Ha3BaHUS
OTJEJIbHBIX IIPEACTAaBUTEIICH.

OcobeHHocTy M Kiaccu(UKaMs OpraHndeckux peakuui. OKUCIUTENbHO-
BOCCTAHOBUTENBHBIE PEAKIIUA B OPTaHUYECKOW XUMUH.

OKCHEpUMEHTAIbHBIE METOAbl HM3YyYEHHs] BEIIECTB M HUX IPEBPAILECHUIA:
O3HaKOMJIEHHE C oOpa3laMd OpPraHUYECKUX BEIIECTB U MarepuajlaMd Ha UuX
OCHOBE, OIBITHI II0 IMPEBPAIECHUIO OPraHUYECKUX BELIECTB IPHU HarpeBaHUU
(rutaBieHue, OOyIVIMBAaHUE W TOPEHHE), KOHCTPYMPOBAHHUE MOJEICH MOJICKYI
OpPraHUYECKUX BELIECTB.

YriaeBoaxopoasl.

Anxansbl. 'omonorndeckuil psj ajakaHoB, oOmas gopmyiia, HOMEHKIATypa 1
M30MepHs. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AKAHOB, SP’-
ruOpuan3anms aTOMHBIX OpOuTalnel yriepona, o-CBsizb. DHU3MYECKHE CBONCTBA
AJIKaHOB.



XHWMHUYECKHE CBOMCTBA QJIKAaHOB: pPEAKLUUU 3aMEIIECHUs, W30MEpHU3aliH,
JETUAPUPOBAHUS, IUKIN3ALMHU, TMPOJIN3a, KPEKUHra, ropenus. [IpeacraBienue o
MEXaHU3Me peaklMi paJuKaJIbHOTO 3aMEIEHHUS.

Haxoxnenue B mpupoze. CriocoObl MOIy4YEHUs U TPUMEHEHUE AIKAHOB.

[uknoankanel. O0mas ¢popMyina, HOMEHKIATypa U u3omepus. OcoOeHHOCTH
CTPOEHUSI M XHUMHUYECKHX CBONCTB MabIX (IIMKJIONPONAaH, IMUKIOOyTaH) u
OOBIYHBIX (LMKJIOMEHTAH, LMKJIOIeKCaH) LUKIOaIKaHOB. CrocoObl MOTy4YeHUs U
NPUMEHEHUE IIUKIIOAIKAHOB.

Ankensl. ['omonornueckuii psj aJkeHoB, oOmias Gopmyia, HOMEHKIATypa.
DIEKTPOHHOE ¥  IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKEeHOB, Sp’-
ruOpuau3anusi aTOMHBIX opOutanedl yriepona, o- U m-cBA3u. CTpyKTypHas u
reoMerpudeckas (muc-tpanc-) wuzomepus. Du3NMUECKHE CBOICTBAa AJKEHOB.
XHWMHUYECKHE CBOMICTBA: PEAKUHUH IPUCOECIAMHEHMS, 3aMELICHUS B O-IOJOKEHUE
IpyU JBOMHOM CBSI3M, MOJUMEpU3aluuu U okucieHus. [lpaBumio MapKoBHUKOBA.
KauecTBeHHbIE peakuu Ha BOMHYIO CBA3b. CIIOCOOBI MOMYYEHUs U IPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccudukamus ankaaueHoB (CONpspKEHHbBIE, U30JUPOBAHHBIE,
Kymynuposanuwie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUSA U XUMUUYECKUX CBOWMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoegunenue. Ilomumepuszamus
CONPSKEHHBIX TUeHOB. CriocoObl MOMyYEeHHs U IPUMEHEHUE aJIKaIUEHOB.

Anxunbl. 'oMon0oruueckuii ps ankuHoB, o0mas popmysna, HOMEHKIATypa U
M30MEpHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI alIKMHOB, Sp-
ruOpuau3anus aTOMHbIX opOuTaneil yriepoaa. dusmyeckue cBOWCTBA AJIKUHOB.
XHWMHUYECKME  CBOWCTBA:  pEaKkUWH  NPHUCOCAUHEHUs,  JUMEpU3alud U
TPUMEPHU3ALNHU, OKUCIICHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIIHUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEeHHBIE peakIMy Ha TPOHHYIO CBsI3b. CIOCOObBI MOTydYeHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTtnueckue yrieBoaopoasl (apensl). ['omonoruyeckuili psii apeHoB,
obmrast popmyIia, HOMEHKIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKyibl Oenzona. duzmueckue CBOMCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a U €r0 TOMOJIOTOB: PEAKIMU 3aMEIICHHs B O€H30IbHOM KOJIBLIE U
YIJIEBOJOPOJAHOM pajuKale, pPeakUud NPUCOEAUHEHUS, OKUCIEHUE T'OMOJOTOB
oenzona. I[lpencraBienne 00 OpPUEHTUPYIOIMIEM JEHCTBUU 3aMECTHTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpEe aJIKUIbHBIX PpaJUKaIOB, KapOOKCHUIILHOM,
TUIPOKCUIIBHOM, aMHHO- W HUTPOIPYIIbI, aTOMOB TrajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lonmumepusanus cruposia. CriocoObl MONTyYEHUs U
IIPUMEHEHUE aPOMATUYECKUX YTIIEBOJLOPOIOB.

[Tpuponnslii ra3. [lonytHeie HedTsHBIe ra3el. HedTh U €€ mporcxoxaeHue.
Kamennslii yroiap U npoaykrtsl ero nepepadorku. CrocoObl nepepaboTku HedTH:



MEPErOHKa, KPEKHHT (TEPMUYCCKHM, KaTaTUTHYCCKHH), PUGOPMHUHT, ITHPOIIH3.
[TpoaykTel mepepadoTku HEPTU, UX TPUMEHEHHE B IPOMBIIIJICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXKY Pa3IUYHBIMU KJIaCCAMU YTJIEBOI0OPO/IOB.

DNEeKTPOHHOE CTPOCHHE TaJOTEHIIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakiuu
3aMEIICHUsI TajoreHa Ha THAPOKCOTPYMIy, HUTPOTPYINy, LHAHOTPYIIMIY,
amuHorpynmy. JlelicTBM€ Ha TaJOT€HIPOU3BOAHBIE BOJHOIO W CIHUPTOBOTO
pacTBopa MIENoUd. B3aMMOIENCTBUE IUTAIOTCHAIKAHOB C MArHUEM M ILIUHKOM.
[TonsiTue 0 METAJIJIOOPTaHUYECKUX COCIMHCHUSX. Hcnonp3oBaHue
raJIOTEHIIPOM3BOJHBIX  YIJEBOJOPOJOB B OBITy, TEXHHMKE W IIPU CHHTE3E
OpraHMYECKUX BEILIECTB.

DOKCIepUMEHTAIbHBIE METOJbl H3YUYEHHS BEIIECTB M HUX MPEBpallCHUM:
u3yueHne (PU3NYECKUX CBOMCTB YTIIEBOJIOPOJIOB (PACTBOPUMOCTD), KAU€CTBEHHBIX
peakIuii  yriieBOAOPOJAOB Pa3IMUHBIX KiaccoB (oOecrBeuMBaHHE OpPOMHON WU
WOJHOM BOJIbl, pacTBOpa IMEpPMaHraHaTa KaJus, B3aUMOJCHCTBUE alleTHUJIEHA C
aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOe OOHapyKeHUE
yriiepoga ¥ BOJOpPOJA B OPraHWYECKUX BEIECTBAX, IOJIy4YEHUE HSTHICHA U
M3YYCHHE €TI0 CBOMCTB, O3HAKOMJICHHE C KoJjuiekmusMu «Hedtb» u «Yromby, ¢
oOpa3liaMyd  IUTaCTMAacC, KaydyKOB M PE3UHBI, MOJICTUPOBAHUE MOJICKYII
YIJIEBOJIOPOJIOB M TaJIOT€HIIPOU3BOIHBIX YTIIEBOAOPOIOB.

Kucsopoaconepskaniue opranHudecKue coeJMHEHHUs.

IIpenenbHble OJHOATOMHBIE CHUPThl. CTpoeHHE MOJIEKYyJ (Ha mpuMmepe
METaHOJla W J3TaHoJia). ['oMojoruueckuid psa, obmias Gopmyina, H30MEpHs,
HOMEHKIaTypa ©  kiaccudukanusa. Dusnueckue CBOMCTBA  MpeeNbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOponHbIE CBSI3M MEXAY MOJEKYyJaMH CIUPTOB.
XUMHUYECKHE CBOMCTBA: pEaKIUW 3aMElIeHMs, JeTUApaTallih, OKHUCIICHUS,
B3aUMOJICHCTBUE C  OpPraHMYECKMMH U  HEOPraHMYECKUMH  KHUCJIOTaMHU.
KauecTBeHHas peakiusi Ha OJHOATOMHBIE CIIUPTHI. JIeHCTBHE ATaHOIA U METaHOJIA
Ha opranu3M uenoBeka. CrocoObl MOMy4YEHUsT M MPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupbl, HOMEHKIaTypa B u3oMepus. OcOOEHHOCTH (PUBMUECKUX U
XUMHUYECKUX CBOMCTB.

MHOroatoMHbi€ CHOUPTHI — ATUICHIVIMKONbL W riaulepuH. dusnueckue u
XUMHYECKHE CBOMCTBA: PEAKLIMM 3aMEICHUs, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKMMM KHCIIOTaMHM, KayeCTBEHHAs pEaKlusi Ha MHOTIOaTOMHBIC
cnupThl. [IpencrapieHue o MexaHU3ME peaklMil HYKICO(DUILHOTO 3aMEICHHUS.
JeiictBue Ha opraHu3Mm 4enoBeka. (CrnocoObl TMMOMy4YeHUsT UM NPUMEHEHUE
MHOTOAaTOMHBIX CITUPTOB.

®eHon. CTpoeHHE MOJIEKYJIbl, B3aUMHOE BIIMSHUE TUAPOKCOTPYHIBI U
O0eH3opHOrO snapa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUUYECKUX



cBoiCcTB (eHona. KavectBeHuwie peakimu Ha (eHon. TokCHYHOCTH (eHona.
CrniocoObl osrydenust v npuMenenue penona. Genondopmanbaeruanas cMoma.

KapOonuiibHbIE COETUHEHUS — aIbACTU/IbI U KETOHBL. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM TpymIibl. ['OMOJIOrMYecKue psiibl ajdbJErHIoB U KETOHOB, OOIIas
dopmyna, mzomepus U HOMEHKIaTypa. Du3MUecKHe CBOWCTBAa ajJbACTUIOB U
KEeTOHOB. XMMHUYECKHME CBOWCTBAa  albAETHJOB M  KETOHOB:  pEaKUuu
npucoenuuenus. OKHUCIIEHUE albJAEeTUI0B, KAUECTBEHHbIC PEaKLMU Ha allbJIeTU/bl.
CriocoObl OJTy4YeHHs M IPUMEHEHHE aJbJETHI0B U KETOHOB.

OnHOOCHOBHBIE TPEEIbHBIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. 30Mepus 1 HOMeHKIaTypa. Pu3nyeckue cBoMcTBa
OJIHOOCHOBHBIX TMpEAENIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOJHBIE CBA3U MEXIY
MOJIEKyJIaMU KapOOHOBBIX KHUCJIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOWMCTRBA,
peakuus STepudUKalMM, pPEaKUUd C YYacTHEM YIJIEBOJOPOIHOIO paJHKaa.
OcoOeHHOCTH CBOWCTB MypaBbUHOW KHUCHOTHL. [loHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIJIOT — CJHOXHBIX 3pupax. MHoroobpasue KapOOHOBBIX KHUCIOT.
OCc0OEHHOCTH CBOMCTB HENPEIENbHBIX M aPOMATHYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHCIIOT, THUIPOKCUKapOOHOBBIX KUCIOT. [IpeacraBurenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAas, MAJIbMUTHUHOBAS, OJECUHOBAs, JUHOJEBAS,
JuHOoNeH08as KUCIOoThl. CocoObI MOTYYeHUs: U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['omonornueckuil psan, obuias ¢gopmyna, U30Mepus U
HOMeHKJIarypa. Duznyeckne M XUMHYECKHE CBOWMCTBA: THUIPOJIWA3 B KHUCIOW W
LIEJIOYHOM Cpeie.

Kupei. Ctpoenue, pu3nUecKue U XMMUYECKUE CBOWCTBA XKUPOB: THAPOIIN3 B
KHCJION U 1estouHol cpenie. OCOOEHHOCTH CBOMCTB KHUPOB, COJIEPKAIINUX OCTATKH
HEIpEeNENbHbIX )KUPHBIX KACIOT. JKHUpel B mpupoe.

MbIj1a KaK COJIM BBICIIUX KaPOOHOBBIX KHCIIOT, UX MOIOILEE JACHCTBHE.

O6mras xapaktepucTuka yriaeBojoB. Knaccudukanus yrieBo10B (MOHO-, T1-
u nonucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PpyKTo3a, TrajiakTo3a, puodo3a,
Je30Kcupr003a. OU3NUecKue CBOMCTBA W HAXOXKJCHHE B Ipupoje. PoTOCHHTES.
XHWUMUYECKHE CBOMCTBA IIIOKO3bI: PEAKIIUU C YYACTHEM CIIUPTOBBIX U AJIbJAETUIHON
Ipynn, CHOUPTOBOE M MOJOYHOKHCIOE OpoxkeHue. [IpumeHeHue TritoKo3bl, €€
3HAUEHUE B KU3HENEATEIbHOCTH OpranusMa. Jlucaxapuabl: caxaposa, MajiabTo3a U
nakTo3a. BoccTaHaBiaMBarolue ¥ HEBOCCTAHABIMBAOLIME qucaxapuabl. ['uaponns
nucaxapunoB. HaxoxaeHue B mpupojie U npumeHeHue. [lonucaxapuapl: kpaxmard,
INIMKOTeH U neuttoio3a. CTpoeHre MakpoMOJEKyJd Kpaxmania, TJIIHMKOTeHa H
Heono3bl.  du3nyeckue CBOMCTBA KpaxMmajga M LEJUII0JI03bl. XHUMHYECKHE
CBOMCTBA Kpaxmaya: TMApPOJIN3, KaYECTBEHHAs pEakUHs C HOAOM. XHMHUYECKHE
CBOICTBa LIEJUTIOJIO3bL: TUAPOIU3, ModydeHue 3(upoB 1emiono3sl. [lonsTue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIIEpUMEHTAIbHBIE METOJbl HW3YUYEHHsS] BEIIECTB M HX MpPEeBpallCHUN:
PacTBOPUMOCTD Pa3IMYHbBIX CIIUPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJICHHE ATUJIOBOIO CIIMPTA B aJbJIETU] HAa PACKAJIEHHOM MEIHOM INPOBOJIOKE,
OKHCJIEHUE HTUJIOBOTO COUPTA JUXPOMATOM Kajiusl (BO3MOXKHO HCIOJIb30BAHUE
BHUJICOMATEPHUAIIOB), KAYECTBEHHBIC PEAKIMU Ha albJETUlIbl (C THUIPOKCUIOM
nuammuHcepeOpa(l) wu  runmpoxcumom  meau(ll)), peakmus ramIEepuHa €
ruapokcuom meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIIOKO3bl ¢ ruapokcuaoMm meau(ll), BzaumoneiictBue
KpaxMajia ¢ MOJIOM, PEIIEHHE SKCIEPUMEHTAJbHBIX 3a7a4 1o temMaM «CHHUPTHI U
dbenonby, «KapooHoBbie KUCTOTHL. ClOXKHBIE YUPBD».

A3o0Tcoaep:Kale OpraHn4ecKue coeIuHeHus.

AMUHBI — OpraHUYEeCKHE MPOU3BOJHbIE aMMHaka. Knaccudukaiuss aMUHOB:
amuaTHIecKue ¢ apOMaTUYECKHE, IEePBUYHBIC, BTOPUYHBIE U TPETUYHBIE.
Crtpoenne moJiekys, obmias Gopmyiia, U30Mepusi, HOMEHKIaTypa U (pu3nyeckue
cBOicTBAa. XMMHUYECKOE CBOWCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aUMOJCHCTBUE MEPBUYHBIX AMHUHOB C A30THCTOM KHCIIOTOM.
Conu anKuiaMMOHUSL.

AHWIMH — TIPEACTAaBUTENIb AMUHOB apomaTuyeckoro psana. CTpoeHwue
aHuauHa. B3anMHOE BJIMSHUE TPYIINT aTOMOB B MoJieKyJie aHwinHa. OCOOCHHOCTH
XUMUYECKUX CBOMCTB aHwinHa. KadecTBeHHbIE peakiuu Ha aHWIWH. CrocoObl
MOJIyYeHUS] M TpUMEHEHHe anudaruyeckux amMuHOB. [lomydyeHwe aHwivHa U3
HUTPOOCH30Ia.

AmuHokucnotel. HomeHnknatypa u nzomepus. OTaenbHbIEe OPeACTABUTENN O-
AMUHOKHCIJIOT:  TJWLMWH, ajdaHuH. @Ou3nMyecKkue CBOMCTBA aMHUHOKHUCIIOT.
XUMHYECKHE CBOWCTBA AaMHHOKHCIOT Kak aM(OTEepHBIX  OpPraHUYECKHX
COCIIMHEHUM, peaklus TMOJUKOHJICHCAUU, O0pa3oBaHUE IMENTUIHON CBS3M.
buonoruueckoe 3HaueHre aMMHOKHUCIOT. CHUHTE3 U THAPOJIU3 TENTHIOB.

benkn kak mnpupoaHeie nonuMmepsl. llepBuuHas, BTOpUYHAS W TpPETHUYHAsS
CTpyKTypa OenkoB. XUMHUYECKHE CBOMCTBAa OENKOB: TUAPOIH3, JICHATYpAaIus,
KaueCTBEHHbIE PEAKIIUU Ha OEINKHU.

OKCNEPUMEHTAIbHBIE METOJIbl M3YYCHHUSl BEIIECTB M UX MPEBPALCHUI:
pacTBopeHue OEnKOB B BOJE, JCHATypalus OCJKOB IMPU HArpeBaHWUM, IIBETHHIE
peakniuu Ha O€nmKHM, peHIeHHEe OJKCIEPUMEHTAIBHBIX 3aJad M0 TeMaMm
«A3oTcoaepxaine OpraHUYeCcKue COEIMHEHUSD) " «Pacno3HaBanue
OPraHNYECKUX COCAUHECHUN.

BbicokomoJieKyJIsIpHbIE COeIUHCHUS.

OCHOBHbBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHDb MOJIUMEPU3ALUU, CPENHSSA MOJICKYIJISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUNA —
MOJIMMEPHU3ALIHS U TOJTUKOHICHCAITHSI.

[Tonumepubie wmatepuanbl. [lmactmacchl (MOMUATUIICH, TOJTUIIPOIMIICH,
MOJIMBUHWIXJIOPUJT, TOJUCTUPOJ, MOTUMETUIMETAKpUIaT, MOJUKAPOOHATHI,
noJmdTUICHTepedTanar). Y Truansaius 1 nepepadoTka miacTuka.

DnacToMephl: HaATypaIbHBIN Kay4yK, CUHTETHUYECKHUE Kay4qyKu
(OyTaareHOBBIN, XJIOPOIPEHOBBIN, U30MIPEHOBHIN) U CUIIUKOHBI. Pe3unHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IEPCTh, WENK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tonumepbl CHEIUATBHOTO Ha3HAYCHUS (TeduioH, KeBJIap,
AIIEKTPOIPOBOISIIIINE TIOJUMEPHI, OMOpa3iaraeMbie MOJUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl HW3YUYEHHsS] BEIIECTB M HUX MNPEeBpalllCHUN:
O3HAKOMJICHUE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pEIICHHE OJKCIEPUMEHTAIbHBIX 3adad mno Teme «Pacro3HaBaHue
IJIaCTMAcC U BOJIOKOHY.

Pacuérnble 3anaun.

Haxoxnenue MoJekyasipHOH (GOpMyJibl OPTaHMYECKOTO0 COCIUHEHHS TI0
MacCOBBIM  JIOJIAIM DJIEMEHTOB, BXOJIAIIMX B €ro COCTaB, HaXOXICHHUE
MOJIEKYJISIPHOM  (POPMYJIbI OPraHMYECKOrOo COEeAUMHEHUs 10 Macce (00BEMY)
MPOAYKTOB CropaHusi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakuu W/WIM HWCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (POpMYIIbI
OpPraHMYEeCcKOro BEIIECTBA HAa OCHOBE €r0 XUMHUYECKHUX CBOMCTB WJIHM CIIOCOOOB
MOJTyYeHHUsI, OMpejeieHue JOJIM BbIXOJIa MPOAYKTa PEaKIUU OT TEOPETUUYECKH
BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanusi MeXnpeaMeTHBIX CBsI3€d MPU U3yYEHUH OPraHUYEeCKON XMMUU B
10 xmacce oOCyIIECTBISETCS 4Yepe3 MCIOJIb30BaHUE KaK OOIIMX eCTeCTBEHHO-
HAay4YHBIX TIOHSATUW, TaK U TIOHSTUH, MPUHITBIX B OTIAEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOTI'O IIMKJIA.

OO011e ecTeCTBEHHO-HAYYHBIEC MTOHSTHUS: SIBJIEHUE, HAYYHBIN (haKT, TUIOTE3a,
TEOpHs, 3aKOH, aHaJIW3, CHUHTE3, Kilaccuukamus, HaOJIIOJACHUE, HU3MEPECHUE,
AKCHEPUMEHT, MOJIEJb, MOJICTUPOBAHHUE.

duznka: Marepus, aroM, OJEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIA,
HPHEPreTUYECKU YpPOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSIHHUE
BEIIECTBA, (DU3WUYECKUE BEIIMYUHBI, €IUHUIIBI H3MEPEHHs, CKOPOCTh, SHEPIus,
Macca.

buomorus: kierka, opraHu3M, S3KOCHUcTeMa, Ouocdepa, MeTaboIu3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPODHBIA TUN TUTAHUS, OpOKEHUE,



dboTocuHTE3, nbIXaHWE, OETKHU, YIJIEBOJbI, KUPBI, HYKICHHOBBIC KHUCIOTHI,
(hepMEeHTHI.

['eorpadusi: mose3HbIe HCKOMIAeMbIE, TOTIITUBO.

TexHonorus: mNHIEBBIE MPOMYKTHl, OCHOBBI PAIMOHAIBHOTO ITHTAHWS,
MOIOIITUE CPEJICTBA, MATEPUAIBI U3 NCKYCCTBEHHBIX M CHHTETHUYECKUX BOJIOKOH.

11 KIIACC

OBIIIASA U HEOPTAHUYECKAS XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sAep. XUMHAUYECKUN 3neMeHT. M3otonsl. CTpoeHue
AJIIEKTPOHHBIX O0OJIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPTETUYCCKUE YPOBHH H
noaypoBHHU. AToMHBIE opOuTanu. Kinaccudukamms XuMruiecKiux 3JIeMEHTOB (S-, P-,
d-, f-anmementsi). PacmpeneneHwe 5SJIEKTPOHOB MO AaTOMHBIM  OpPOUTAISIM.
DNEeKTPOHHbIE KOH(PUTYpPAIIMM aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPUOIOB
B OCHOBHOM W BO30YXJIEHHOM COCTOSIHUH, DJICKTPOHHBIC KOH(DHUTYypali HOHOB.
DJIEKTPOOTPUIIATEIIBHOCTb.

[lepnognueckuii 3akoH U Ilepuoanyeckas cucreMa XMMAYECKUX AJIIEMEHTOB
.. MenneneeBa. CBsA3b NEepUOAUUYECKOTO 3aKkoHA W [lepmogmueckoil cucTeMsl
XUMHYECKUX JJIEMEHTOB C COBPEMECHHOM TEOPHEHM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaMm H NepuoJaM. 3HA4YCHUE
nepuoauueckoro 3akona /[.M1. Meneneesa.

XuMHUYECKasi CBS3b. BUIbl XMMHYECKOM CBSI3U: KOBAJICHTHAsA, WOHHAs,
MeTauinyeckas. MexaHu3mbl 00pa30BaHUSI KOBAJEHTHOW CBSI3M: OOMEHHBIN |
JIOHOPHO-AaKIENTOPHBIN. JHEPrus U JiuHa cBsA3U. [10sIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJEHTHOW cBsi3u. KparHbie cBs3u. BopoponHas cBs3b.
MexMOoNeKyIIpHbIE B3aUMOCUCTBHUSL.

BajleHTHOCTP M BaJEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JEKTPOHHOU
CTPYKTYpPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHHEM (Ha TPUMEpPEe COCIMHEHUM
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBienre 0 KOMIUIEKCHBIX coenHeHUsAX. CocTaB KOMIUIEKCHOTO MOHA!
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COEIUHEHUH.
[ToHATHE O KOOPAMHALUOHHOW XUMHUH.

BemectBa  MOJNEKYJIIpHOTO HW  HEMOJIEKYJISAPHOTO  CTPOCHUA.  THIIbI
KPUCTAJUIMYECKHUX PEMIETOK (CTPYKTYP) M CBOKMCTBA BEILIECTB.

ITonstue o nucnepcHbix cucremax. MctuHHble pactBOphl. [Ipencrasnenue o
KOJUIOMIHBIX pacTBopax. CrnocoObl BBIpAXKEHUS KOHIIEHTPALMU PACTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAA KOHIIEHTpauus. HacwllieHHbie u
HEHACBIIIEHHBIC PACTBOPHI, PACTBOPUMOCTh. KpHCTamioruaparsl.



Knaccuduxkaius 1 HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. TpUBUATIBHBIC
Ha3BaHUs OTJEJIbHBIX MPEACTABUTEIEH HEOPTaHUYECKUX BEILIECTB.

Knaccudukanus XuMHUUEeCKUX peakiuil B HEOPraHWYECKONM U OpraHUYeCcKOu
XUMUH. 3aKOH COXPAHEHMS MAacCChl BEIIECTB; 3aKOH COXPAHEHMS W IPEBPALLICHUS
OHEPTUU TIPU XUMHUYECKUX peaknusix. TermoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepMoxuMu4ecKue ypaBHEHUS.

CKOpOCTh XMMHUYECKOM peakiiu, €€ 3aBUCUMOCTh OT Pa3jIN4HbIX (PaKTOPOB.
['oMoOreHHbIE U TE€TEPOreHHbIE peakiuu. Katanns u KaTam3aTopsl.

OOpatumMbie 1 HEOOpaTHMbIE peakiu. XuMudeckoe paBHoBecrue. Koncranra
XUMHUUYECKOT0 paBHOBecHUs. (DAKTOPBI, BIUSIOMIME HA IOJIOKEHUE XUMHUYECKOTO
PAaBHOBECHS: TEMIIEPATYpPA, NABIEHUE U KOHLUECHTPALIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunuun Jle [laTense.

Onextponutuyeckass aucconuanus. CullbHbIE H Cl1a0ble BJIEKTPOJIUTHI.
Crenenp auccounuannu. Cpena BOJHBIX pPAacTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
mienouHas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKUCIIEHUS.
OkucnuTenb M BOCCTAHOBUTENb. I[Ipollecchl OKHCIEHHUS M BOCCTAHOBIICHHUS.
Baxnelmme OKUCIUTENIM W BOCCTAaHOBUTENW. METOI 3JEeKTpOHHOro OanaHca.
DIIEKTPOJIN3 pacTBOPOB U PACILIABOB BELIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl HW3YUYEHHsS] BEIIECTB M HX MpPEeBpalllCHUN:
pa3ioKEeHUE MEepOKCHAa BOAOPOAAa B IMPUCYTCTBUM KaTajau3aTopa, MOJEIH
KPUCTAJUIMYECKUX PEHIETOK, MPOBEICHUE PEAKIIMii HOHHOTO 0OMEHa, ONpe/IeIeHHEe
Cpeabl PacTBOPOB € IOMOIIBIO HHIAMKATOPOB, HW3yYEHHUE BIUSHUSA Pa3INYHBIX
(GakTOpOoB Ha CKOPOCTh XUMHUYECKOW PpEaKIMU H IOJIOKEHHE XUMHYECKOTO
PaBHOBECHSL.

Heopranuuyeckass xumus.

[Tonoxenne HemeraiwuioB B llepuoguueckoit cucremMe XUMHYECKHX
anemenToB J[.. MenpeneeBa 1 0COOEHHOCTH CTPOCHHS UX aTOMOB. Du3MUuecKue
CBOICTBa HEMETAJUIOB. AJIJIOTPONHS HEMETAIOB (HA MPUMEPE KUCIOPOAa, CEpHI,
dbocdopa u yriaepona).

Bonopon. Ilomydyenue, gusnueckue M XUMHUUYECKUE CBOMCTBA: PEAKIMU C
METAJUIAMA W  HEMETaJJIaMM, BOCCTAHOBUTEJIbHBIE CBOWCTBA. [ wapuusl.
TonIMBHBIE JIEMEHTHI.

["amorensl. Haxoxaenue B mpupoje, crnocoObl MOdydeHus, (HU3UUYECKUue U
XUMHYECKUE CBOMCTBA. ['amoreHoBomopoasl. BaxkHenmme KUCIOpoacoaepKanme
COEIMHEHHUS TaJoreHoB. JlabopaTopHble W TPOMBIIUICHHBIE CTIOCOOBI TOTYyYECHHUS
rajgoreHoB. [IpumeHeHune rajoreHoB U UX COCIMHEHNM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIE CIIOCOOBI TOTyYCHUS
kuciopoaa. @u3nuecKkne U XMMUYECKUE CBOMCTBA M NMPUMEHEHHE KHCIOpPOAA U
030Ha. OKCUABI U IEPOKCUBI.

Cepa. Haxoxnenue B npupojie, CIOCOOBI MONydYeHUs, (puanueckue u
xumMuuyeckue cBoictBa. CepoBomopon, cyiabduapl. Oxcun cepwi(IV), oxcun
cepbl(VI). Cepuucras u cepHas KHUCIOTBI U HX cojid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHL. [IpuMeHeHne cepbl U €€ COEAUHEHUM.

A3or. HaxoxnaeHue B mpupoje, cHocoObl MoixyyeHus, (U3NYECKUEe U
XUMHYECKHE CBOMCTBA. AMMMAaK, HUTPUIbl. OKCUIBI a30Ta. A30THCTast M a30THas
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [IpuMmenenue azorta
U €ro COeIMHEHUI. A30THbIE YJI00pEHUS.

®ocdop. Haxoxnenue B npupoje, cnocoObl MONydeHUs, (puznueckue u
xumudeckue cpoiictBa. dochuner u dochun. Oxcuapl docdopa, dochopHas
kuciota u e€ conu. [lpumenenue ¢ocdopa u ero coemunenuit. PocdopHbie
yaoOpeHus.

Yrnepon, HaxoXJIeHWE B OpUPOJE. AJUIOTPONHbIE MOAU(DUKALINH.
duznyeckne W XUMHYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraeponoMm. Okcua yriaepoaa(ll), oxcun yramepona(IV), yronbnas kucimora u eé
COJIU. AKTUBUPOBAHHBIN YyToJb, afcopOuus. DymnepeHsl, rpadeH, yriepoHbie
HaHOTPYOku. [IpuMeHeHre MpOCThIX BEIIECTB, 0OPA30BaHHBIX YIJIEPOJOM, U €r0
COCIMHEHU .

Kpemunii. Haxoxnenue B mpupone, CrnocoObl MOSydeHHs, (PU3NUECKHE U
xumudeckue cBorcTBa. Oxcupa kpemuusA(IV), kpemHueBas KUCIOTa, CHUIMKATHI.
[Ipumenenne kpeMHus U ero coeanHeHui. CTEeKNo, ero nojy4eHue, BUIbl CTEKIIA.

ITonoxenne MetamuioB B Ileproandeckor CUCTEME XUMUYECKUX JJIEMEHTOB.
OcoOE€HHOCTH CTPOEHMSI DIIEKTPOHHBIX O000JI0YEK aTOMOB MeTauioB. OOrmiue
¢dbuznyeckre CBOMCTBA MeTauioB. [IpuMeHeHHE MeTa/uioB B OBITY U TEXHUKE.
CrutaBel METAJIOB.

DNEKTPOXUMHUYECKUN  psifl  HampspkeHud meTtawioB.  OOmue  crocoObl

MOJTyYeHUS METaJJIOB: TUIPOMETAILTYPIus, MUPOMETAIUTYPIHs,
anekTpoMeramutyprus. [lonarue o koppo3uu MeramioB. CrnocoObl 3alUThI OT
KOPPO3HH.

O6mass xapaktepuctuka MmeTamwioB [A-rpynmsr [lepuonuueckoit CUCTEMBI
XUMUYECKUX JJIeMeHTOB. Harpuit wu kanmii: mnonydeHue, QU3NUYECKHE WU
XUMUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COEAUHEHHU.

Oo6mas xapakrepuctuka metamuioB IIA-rpymnmer Ileproguyeckoil cuctemsl
XUMUYECKUX DJIEMEHTOB. MarHuii W KalblUi: TOMydeHHe, (PU3NYECKHe U
XUMHUYECKUE CBOWCTBA, IPUMEHEHUE IIPOCTBIX BEIIECTB U HUX COCAWHEHUU.
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEeHUS!.



ATIOMHHWN: TTOTy4YeHue, GU3NIECKUe U XMMHUYECKUE CBOWCTBA, TPUMEHEHHE
MPOCTOTO BeIeCTBA M €ro coeAuHeHud. AmdoTepHbie CBOWMCTBA OKCHUAA U
TUAPOKCUA ATFOMUHUS, THAPOKCOKOMIUIEKCHI A TFOMUHUS.

OOmass xapakTepucThka MeTauioB no0ouHblx noarpynn (b-rpynm)
Ilepronnueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

@u3nuecKne 1 XUMUYECKHE CBOMCTBA XpoMa U €ro coequHeHuil. OKCcUabl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel U AuUXpOMaThl, HUX
OKHCIIUTENbHBIE CBOKCTBA. [lomyueHne n npuMeHenne xpoma.

@u3nyeckue W XMMHUYECKHE CBOMCTBA MapraHia M €ro COEAUHCHUM.
Baxneiimume coenunenns Mapranua(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). [lepmanranat kanusi, ero OKUCIUTENbHBIE CBOMCTBA.

Pu3nuecKre U XMMHYECKHME CBOMCTBA XKeje3a U ero coennHeHur. OKCHIBI,
ruapokcuasl u conu xkeneza(ll) u xxeneza(lll). I[Tonyuenne u npuMeHeHHUE Kele3a
U €ro CIUIABOB.

DOU3UYECKUE U XMMUYECKUE CBOMCTBA MEIU U €€ coeaquHeHui. [lomyuenue u
IIPUMEHEHUE MEU U €€ COETUHEHNN.

[{uuk: momydyeHue, (U3NUECKHE W XUMUYECKHE CBOWMCTBA. AMdoTrepHbIe
CBOMCTBA OKCHJIa U TUJIPOKCHJIA LIMHKA, TUAPOKCOKOMILUIEKCHI IIUHKA. [[pumMeHenne
IIMHKA U €r0 COCIUHEHU.

OKCIIEpUMEHTAJIBHBIE METOJbl HW3YYEHMS BEIIECTB M HX NPEBPAIICHUM:
u3ydyeHue oOpa3loB HEMETaJuIOB, TOpeHue cepbl, gocdopa, xene3a, MarHus B
KHCIIOPOJIE, M3y4YEHUE KOJUIeKIMU «MeTaibl W CIUIaBbl», B3aUMOJICHCTBUE
HIEJIOYHBIX U IIEJTOYHO3EMENbHBIX METAJUIOB C BOJOW (BO3MOXKHO HCHOJb30BAHKE
BUJIEOMATEPHUATIOB), B3aUMOJCHCTBUE LIMHKA U JKelie3a C pacTBOpaMU KHUCIOT U
1IEJI0Y€EH, KAYECTBEHHBIE PEAKIIUA HA HEOPIraHWUYECKUE aHHOHBI, KATUOH BOAOPO/Ia
M KaTUOHBI METAJUIOB, B3aUMOJCHCTBHE THAPOKCHIOB ATIOMHHHUS WU LIMHKA C
pacTBOpaMM KHCJIOT U IIEJIOYEN, PEIIEHNE SKCIIEPUMEHTANIbHBIX 33/1ad [0 TeMaM
«T"anorens», «Cepa u €€ coequHeHus», «A30T U (ochop U HUX COCAUHEHUSY,
«Mertaibl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX TOATPYIID.

XuMHSA M KM3Hb.

Ponb xumMun B o6ecriedeHr yCTOMYMBOTO pa3BUTHS yesnoBeuecTBa. [lonarue
O Hay4YHBIX MeETOAAaX IIO3HAHUSA M METOJOJIOTMHM HAy4YHOTO HCCIICTOBAHMS.
HayuHble mpuHIMITBI OpraHru3aluy XMMUYECKOT0 Npon3BoACTBa. [IpomMbinieHHbIE
CIOCOOBI MOTYYEHUSI BaKHEHIITNX BEIIECTB (HAa MPUMEpPE MPOU3BOJICTBA aMMHUaKa,
CEpHON KHUCIOThI, MeTaHoJa). [IpoMbllieHHbIE CITOCOOBI MOJIYyYeHUs] METAIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEM CpEIbl U €r0 IOCIEACTBHUS.
Poinb xumuu B 0O6ecriedeHrH SHEPreTHIeCKOi 0€30MacHOCTH.

Xumuss W 3I0pOBbe UelioBeKka. JlekapcTBeHHble cpenctBa. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIpenapaToB. Poib XUMUM B pa3BUTUHA MEIUIIUHBI.



XuMHsI I OCHOBHBIC KOMITOHEHTHI, TUIIEBbIE N00aBKU. Poib Xumuu B
oOecIeyeHu MUIIeBOM 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpeactBa. beitoBas xumus. IlpaBuia
0e30MacHOr0 MCIHOJb30BaHUsl MpenaparoB OBITOBOM XUMUU B IOBCEIHEBHOU
KU3HHU.

XuUMHSI B CTPOUTENHCTBE: BAKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
0eTOoH).

XuMus B CEIbCKOM X03sicTBe. OpraHnyeckre 1 MUHEpaIbHbIE YI00PEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualbl, KPacKH, CTEKJIO, KepaMHKa.
Marepuansl g 31€KTpOHUKU. HaHOTEXHONIOTUH.

PacuétHrle 3amaun.

Pacuétel: Macchl BellecTBa WM 00bEMA Ta30B MO U3BECTHOMY KOJIHUYECTBY
BEILIECTBA, Macce WM OOBEMY OAHOTO M3 YYaCTBYIOUIMX B PEAKI[MU BEIECTB,
Macchl (00BbEMaA, KOIMYECTBA BEIIECTBA) NPOJIYKTOB pPEaKlUU, €CIU OJHO U3
BEILIECTB HMMEET NpUMecH, Macchl (00BhEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peaKUuuH, €CIM OJHO M3 BEIIECTB [JAaHO B BHJE pPACTBOpPA C OMNPEACIEHHOU
MacCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, MAacCCOBOM JOJIM U MOJISIPHOU
KOHIICHTpAIlMM BEIIECTBA B PAcTBOpPE, JOJIM BBIXOJA MNPOAYKTAa PEAKIUU OT
TEOPETHUYECKH BO3MOKHOTO.

MexnpenMeTHsIe CBS3H.

Peanuzanmsi MEXNpeAMETHBIX  CBSA3€H MpU  U3YYEHUH OOmeld u
HEOpPraHn4eckord xuMuu B 11 kilacce ocyliecTBIIETCS YEPE3 UCMOJIb30BAHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHSATUM, TaK U MOHSATUM, MPUHSITHIX B OTIAEIBHBIX
MpeIMETax €CTECTBEHHO-HAYYHOT' O [IUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TTOHSATHUS: SBJICHUE, HAYYHBIN (haKT, THUIOTE3a,
TeopHusl, 3aKOH, aHAJIW3, CUHTE3, Kiaccudukaius, NepruoIMIHOCTb, HAOII0CHUE,
M3MEpPEHUE, SKCIEPUMEHT, MOJIEb, MOJICIMPOBAHUE.

@dusuka: Marepusi, MUKPOMHUD, MaKpOMHpP, aTOM, O3JEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUUECKUN YPOBEHb,
BEIIIECTBO, TeJO, OOBEM, arperaTHOe COCTOSHHUE BEIIECTBa, HJACATbHBIN Ta3,
(dbuznYecKre BETUYMHBI, €IMHUIBI U3MEPEHHUS, CKOPOCTh, SHEPTHUs, Macca.

buosnorus: kieTka, opraHusm, sKocucTema, ouocdepa, MeTaboIU3M, MAKPO-
¥ MUKPODJIEMEHTHI, O€JIKH, KUPHI, YTIAEBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KpPyTOBOPOT BELIECTB M MOTOK SHEPTUU B SIKOCUCTEMAX.

['eorpadus: MuHepasibl, TOPHBIE TTOPOJIbI, MOJIE3HbIE UCKOIAaeMble, TOIUIURBO,
PECYPCHL.

TexHoMOrus: XUMHYECKass MPOMBIIUIEHHOCTh, METAJLTYPrusi, CTPOUTEIIbHbBIE
MaTepualibl, CEIIbCKOX035MCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIUIEHHOCTD,
dhapMmaiieBTHYECKAS MIPOMBIIIJIEHHOCT, MIPOM3BOJICTBO KOCMETHYECKHUX



npcraparoB, IIPOU3BOACTBO KOHCTPYKHOMOHHBIX MATCPHAJIOB, OSJICKTPOHHAA
IMPOMBINIJIICHHOCTb, HAHOTCXHOJIOTHUH.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOTPAMMBI 110 XMW
HA YI'JIVBJIIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHUIA

JIMYHOCTHBIE PE3YJBTATBI

B COOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM ITOAXOJOM B CTPYKTYpeE
JIMYHOCTHBIX PE3yJbTATOB OCBOCHUS MpEeAMETa «XHMMHS» HAa YPOBHE CPEIHErO
oOuiero o0Opa3oBaHUsl BBIIETCHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OoOy4YaromMUMHUCS POCCUMCKOM Tpa)KJaHCKOM HIEHTUYHOCTH;, TOTOBHOCTh K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOONPEAEIIEHUIO; HATMYNE MOTUBALIMU K
OOy4EeHHIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B O0IlECTBE TNpaBWJIAMM W HOPMAaMH TIOBEACHHS; HaJU4He
MPaBOCO3HAHUS, SKOJIOTUUYECKON KYJIbTYPhl; CIOCOOHOCTh CTABUTh 1IEJIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIndyHOCTHBIE peE3yJIbTAaThl OCBOCHUA IIpeaMeTa «XHUMHUSD»  OTPaXKarT
c(hOpMHPOBAHHOCTh OIbITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOyyJaromuxcs B Mpoliecce peain3aluu 00pa3oBaTeIbHON IEITEIIbHOCTH.

JIndHOCTHBIE pE3yJIbTATBl OCBOCHUA IpeaMeTa «XHUMHUSD)  OTPAXarT
c(OpMHPOBAHHOCTh OIBITA TO3HABATEIHLHON M TMPAKTHUYECKOW EATEIHbHOCTH
oOy4Jarommxcs B Mpoliecce peann3alud o0pa3oBaTeNbHOU JIEATEIbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YYaIONTUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SA3aHHOCTEH,
YBAXXECHUS K 3aKOHY U IIPABOIOPSJIKY;

MPEJCTABJICHUSI O COUMAIBHBIX HOPMax M MPAaBWIAX MEKIMYHOCTHBIX
OTHOIIEHUW B KOJJICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX M MO3HABATEIbHBIX 3aJ]1a4, BBHINOJIHEHUU
XUMHYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATH MOTHBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI JIPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUYCOHOU AEATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHUS:

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

YBaXEHUSI K TPOIECCY TBOpPUECTBA B OOJACTH TEOPUHM W TMPAKTHUYECKOTO
IPUJIOKEHHUST XHUMUHU, OCO3HAHHUS TOTO, 4YTO JaHHbIE HAyKU €CTb pe3yJbTar
JUTUTEIBHBIX ~ HAONIOACHUM, KPOIMOTIUBBIX  JIKCICPUMEHTAIBHBIX  TOHCKOB,
MMOCTOSTHHOTO TPY/la YYEHBIX U MPAKTHUKOB;



UHTEpECAa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHUM M MOCIEAYIOIIEM
aHanu3e WHQOpPMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHHUs, STUYECKOTO TOBEACHMUS;

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

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEJAECHUE W MOCTYNKH CBOMX TOBAPHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBUI
MOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbS:

NOHMMAaHHs IEHHOCTEH 370poBOro W 0Oe3omacHOro obpasza KU3HH,
HEOOXOJMMOCTHA OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (U3HUYECKOMY H
MICUXUYECKOMY 3/10POBBIO;

coOmtoieHuss TpaBui 0Oe30MacHOro oOpalleHus C BellecTBaMu B OBITY,
ITIOBCEHEBHOM KU3HU, B TPYI0BOU JE€SATEIBHOCTH;

MOHMMAHUS LEHHOCTH TIPaBWJ HWHJIWBUAYAJIBHOTO U  KOJUJIEKTUBHOI'O
0€30MacHOro MOBE/ICHUS B CUTYallUsX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIIOJICH;

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

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HMCCIE0BATEbCKOM
JEATENbHOCTH, OOILECTBEHHO IOJE€3HOM, TBOPYECKOM UM APYrMX BHAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Y4YacTHE B PEUICHWH NPAKTHUYECKUX 3a7ad
COIMAIbHOM HAIPaBJICEHHOCTH (B paMKax CBOEIr0 Kjacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECCUI Pa3IMYHOTO POJa, B TOM
YKCJIE HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUI 10 XUMUMY;

YBAKEHUS K TPYAY, JIOJIAM TPyJa U pe3yiabTaTaM TPYAOBOU IESITENbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHOW TPAEKTOPHUU
oOpaszoBanus, Oyaymiell mpodeccun M peanu3alnv COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBA;

6) 3K0JI0TN4eCKOro0 BOCIIUTAHMSA:

HKOJIOTMYECKH LEIECO00Pa3HOro OTHOLIEHUS K MPUPOJE KAK HCTOYHHUKY
CYILLIECTBOBAHHUSI )KU3HU Ha 3eMJIE;

MOHUMAHUSL TJIOOATBHOTO XapaKTepa SKOJOTUYECKUX MpOoOJIeM, BIUSHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMAIBHON CPEeibl;



OCO3HAHMSA HEOOXOAUMOCTH MCIIOJBb30BAHUSA JIOCTHIKEHUM XUMHMH s
pEIIEHUs] BOIPOCOB PALMOHAIBLHOTO MPUPOJAOTIOIB30BAHNS;

AKTUBHOTO HENPUATUA JCHUCTBHUM, IPUHOCAIIMX BpEH  OKPYKAIOLIEH
MPUPOHON cpejlle, YMEHHsI MPOTHO3UPOBATh HEOJIArONMPUSITHBIE IKOJIOTUYECKUE
MOCJICACTBUA NPEANPUHUMAECMBIX JEUCTBUN U MPEAOTBPAIIATh UX;

HUIMYHUS PA3BUTOrO0 3KOJOTHUYECKOTO MBIIUIEHHS, YKOJIOTHYECKON KYJIBTYPHI,
OIThITa JIeATSIILHOCTH 9KOJIOTHUYECKOM HaMpaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMU B IO3HABATEIbHOW, KOMMYHUKATUBHOM W COLIMATIBHOU
MPaKTHKE, CIIOCOOHOCTM H YMEHHS AaKTHBHO TIPOTHBOCTOSTH HACOJIOTHH
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS
HayKH M OOIIECTBEHHOMN IIPAKTHUKU;

MOHUMAaHMUS CHeluUKA XUMHU KakK HayKd, OCO3HaHuUA €€ polu B
GbopMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJOCTHOTO
MpeACTaBICHUs] 00 OKPYXKalolleM MHUPE Kak O €JUHCTBE MPUPOJbI U YEIIOBEKA, B
MMO3HAHUU TIPHUPOJHBIX 3aKOHOMEPHOCTEH M peIIeHUH NpoOjeM COXpaHCHHS
MIPUPOTHOTO PABHOBECHS,

yOSKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUHU JJISI  COBPEMEHHOMU
UUBUJIM3A0UU: B €€ TYMaHHCTUYECKOM HAINpPaBICHHOCTH W BAXXHOW pOJIM B
CO3JJaHMM HOBOM 0a3bl MaTepPHANBHON KYyJIbTYpHl, B PEHICHUU TJI00aTbHBIX
npoOJjieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CHIPhEBOM, DHEPrETHYECKOH,
MUIIEBOM U IKOJIOTUYECKONW 0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, 00ECIIeUeHUH
YCJIOBUM yCHEUTHOTO TPYJia U SKOJOTHUYECKH KOM(POPTHOU KU3HU KAXKJIIOTO 4JeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TIOHMMAaHUA CYIIHOCTA METOHOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIh30BaTh
MoJlyyaeMble 3HAHUS ISl aHAIN3a U OOBSICHEHUS SIBJICHUU OKPY>Kalolllero Mupa u
MIPOUCXOIAIINX B HEM M3MECHEHHUH, yMEHHUS JIeJIaTh 000CHOBAHHBIC 3aKIIOUSHUS Ha
OCHOBE HAay4YHbIX (AKTOB M HMEIONIUXCS JAHHBIX C IEJNbI0 IOJTYYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO MCIIOJB30BaTh XHUMHWYECKUE 3HAHMSA IS
pelieHus mpooJieM B pealbHbIX )KU3HSHHBIX CUTYAITUsX;

MHTEpeca K MO3HAHUIO, UCCIIEAOBATEIBLCKON NEATEILHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HEMPEpPhIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUN IO XUMHUHU B
COOTBETCTBHH C JKH3HCHHBIMH MOTPEOHOCTSIMU;

WHTEpeca K 0COOCHHOCTSM TpyJa B pPa3auyHbIX cdepax mpodeccuoHaTbHON
JIeATEIILHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3ysibTaTbl OCBOCHHSI MPOTPAMMBbI [0 XMMHUHM HA YPOBHE
cpeaHero o61ero 0opa3oBaHus BKIIOYAIOT:

3HAYUMBbIE IS dbopmupoBaHus MHPOBO33PEHUS O0yJaroIIMXCs
MEKIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOLIEHAYUHbIE MOHSTHS, OTPaKarolIe
IEJTIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHenuuky MeTOJ0B TO3HAHMS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUs, SBJICHUE,
mpoliece, CUCTeMa, Hay4YHbId (PaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccIe0BaHNe, HAOIIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

YHUBEpPCAJIbHBIC yueOHbIE JIEUCTBUSA (MO3HABATEIbHBIC, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecreunBaroIne dbopmupoBanue (GYHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroInXCs;
CIIOCOOHOCTH o0yyaromuxcs MCTIOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSI U yHUBEpCAJIbHbIC YueOHbIC
JICUCTBHUS B IO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE PEe3yabTaThl OTPAXaKT OBJIAJCHUE YHHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATHBHBIMU U  PETYyJISTUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA

1) 0a30Bble JJOrH4YecKmne JeicTBUS:

CaMOCTOATENTLHO  (QOpMYNIHpPOBATH W AKTyaIM3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAeisTh LEJIH JeSITEIbHOCTH, 3aJaBasi IapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIBTATHI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIOJIb30BaTh IMPH OCBOCHUM 3HAHUM MPUEMBI JIOTMYECKOTO MBILLUICHUS:
BBIJICJIATh XapaKTEPHbIC MPU3HAKU TMOHATHW W yCTAHABIWMBATh WX B3aWMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS JJI1 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBIICHUI;

BHIOMpaTh OCHOBAHUSI U KPUTEPUU 75 KiIacCU(PUKalMKM BEIIECTB U
XUMUYECKHUX PEaKIN;

YCTAHABIMUBATh MPUYMHHO-CIEJACTBEHHBIC CBSI3M MEXKIYy H3y4YaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYXKJCHHUS (MHIYKTUBHBIC, JI€TyKTUBHBIC, IO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B paccMaTpHUBaEMbIX
SBJICHUSAX, DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS UCTIOJIb3YEMbIE B XUMUU CHMBOJIUYECKHUE
(3HAaKOBBIE) MOJIEIIU, TPEOOPA30BHIBATH MOJICIIbHBIC MPEICTABICHUS — XUMUYECKUMA
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYECKas (QopMmyja, ypaBHEHHE XHUMHYECCKON



peakuuu — MpH pPElIeHUH Y4eOHBIX IMO3HABATENbHBIX U IMPAKTUYECKUX 3ajad,
IIPUMEHATh Ha3BaHHBIE MOJEJIBHBIE MPEICTABICHUS JJI BBISBICHUS XapaKTEPHBIX
MPU3HAKOB MU3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbBI€e HCCJIEA0BATEIbCKHIE A€ CTBUS:

BJAJETh OCHOBAMU METOJOB HAYYHOIO IO3HAHMS BEIIECTB U XMMHYECKHUX
peaKIuu;

(GbopMyIUpPOBATH LIEJIM U 33/1a4U UCCIIEI0BAHUS, UCTIOIb30BaTh MOCTABIECHHBIE
U CaMOCTOSTEIbHO C(OPMYJIMPOBAHHBIE BOIPOCH B KAayeCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI JUIsl (DOPMHUPOBAHMS THUIOTE3bI 1O MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBBbIKAMH CAMOCTOSITENILHOTO IJIAHUPOBAHMS U IPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHs HAaOMIOAAaTh 32 XOJ0M
npolecca, CaMOCTOSITENIBHO MPOTHO3UPOBATH €ro pe3yJbTaT, (HopMyIHpOBaTh
00001IeHMSI U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0OBAHUS,
COCTaBJISITb 00OCHOBAHHBIN OTYET O MPOACIaHHOMN padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOHM HCCIENOBATENbCKOW U MPOEKTHOM
JeSTeNIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
IIOMCKY METOJOB PEIICHUS NPAKTUYECKUX 3a]ad, MPHUMEHEHHIO pPAa3JINYHbIX
METO/I0B [TO3HAHMUS.

3) padora ¢ uHpopmManmen:

OPUEHTHPOBATHCSI B Pa3IMYHBIX HCTOYHUKAX HUHPopManuu (HAy4dHO-
NOMYJISIpHAsl JUTEpaTypa XUMHUYECKOIO COJEp)KaHUsA, CIpaBOYHBIE MOcoOus,
pecypcbl MHTEpHeTa), aHanu3upoBaTh MHMOPMAIUIO Pa3IMYHBIX BUJIOB U (popm
MpPEICTaBIICHNUS, KPUTHUYECKH OLICHUBATh eé JOCTOBEPHOCTD u
HEIIPOTUBOPEYUBOCTb;

(GopMyJIMpOBaTh 3allPOChl U MPUMEHATh Pa3IMYHbIE METOJBI IPU MOUCKE U
orObope wuHpoOpMaLMK, HEOOXOAUMOW [IJIi BBINOJHEHUS y4eOHbIX 3ajad
ONPEIEIIEHHOrO TUIIA;

npuoOpeTaTh ONBIT HCIHOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHHUKAaTUBHBIX
TEXHOJIOTHH U Pa3IN4HbIX IOUCKOBBIX CUCTEM;

CaMOCTOATENILHO ~ BBIOMpaTh  ONTHUMAIbHYIO  (OpMy  NpEICTaBICHUSA
uH(popmanuu (cxeMsbl, rpaduKu, T1arpaMmbl, TaOJINLbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4YHBIA SA3BIK B KadyeCTBE CpEACTBa IMpH padore ¢
XMMHUYECKON MH(OpMalMe: MNPUMEHSITb MEXIpeaIMeTHble ((pu3ndyeckue Hu
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, (POpMYIibl, aOOpEeBUATYPbI, HOMEHKIIATYPY;

HCITIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAI'TIAJHOCTHU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC YYeOHbIC 1eHCTBHSA:



3aJ1aBaTh BOIMPOCHI MO CYIECTBY 00CYK/1aeMOi TEMbI B XOJ€ 1Uajaora u/uin
JTMCKYCCHUH, BBICKA3bIBATh UJIeU, (POPMYIUPOBATH CBOU MPEAJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEAJIOKEHHON 3a/1a4H;

BBICTYIIaTh C IPE3CHTALMEN PE3yJIbTATOB IO3HABATEIBHOU IEATEIIBHOCTH,
MTOJIY4YEHHBIX CAMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMMU IIPHU BBITIOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKOH paboThl MO UCCIIEI0BAHUIO CBOWCTB
M3Y4YaeMbIX BELIECTB, pealn3alny y4eOHOro MpoeKTa, U (hopMyJIupoBaTh BHIBOJIBI
II0 pe3yJIbTaTaM IPOBEIEHHBIX MCCIIENOBAHUM IYTEM COIVIACOBAHMWS IO3ULIMMU B
X0/1e 00CyKIeHUsSI © 0OOMEHA MHEHUSIMHU.

PeI‘y.]ISITI/IBHLIe YHUBEPCAJIbHBIC yqeﬁnble IleﬁCTBHSI:

CaMOCTOATENFHO IUIAHUPOBATh M OCYILIECTBISATH CBOIO I103HABATENIbHYIO
JeATENbHOCTh, ONpenensis €€ Lead M 3aJaud, KOHTPOJUPOBaThb M 10 MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpeJjlaraeéMblii  aJrOPUTM JICUCTBUHM TIpHU
BBIMIOJIHEHUH Y4YE€OHBIX M MCCIEAOBAaTENbCKUX 3a/ay, BbIOMpaTh Haumbosee
3G (deKTUBHBIN crmoco0 HMX pemeHus ¢ y4€TOM MOJy4YeHHUs HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JICATENIBHOCTH HAa OCHOBE CAaMOAHANIM3a U
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3yJbTaThl OCBOCHHS MPOTrpaMMbl M0 XMMUU HA YIiyOiaEHHOM
YPOBHE Ha YPOBHE CpEJHEro oOuiero o0pa3oBaHUs BKIIOYAIOT ClEHUPUYECKUE
JUIs y4eOHOTO npeaMeTa « XUMHUsD» Hay4yHble 3HaHUS, YMEHUS U CIOCOObI IeHCTBUI
10 OCBOEHUIO, MHTEPIPETAUU U MpeoOpa3oBaHUIO 3HAHUM, BUABI JIEATEIbHOCTH
M0 TOJYYEHHIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHUW B PA3NMUYHBIX YUEOHBIX
CUTyalUsX, a TAKKE B PEATbHBIX )KU3HEHHBIX CUTYalUSAX, CBA3aHHBIX C XUMHEN. B
IIPOTpaMMe II0 XUMHUH TNPEAMETHBIE PE3yibTaTbl IPEACTABICHBI 10 TOAaM
U3Y4YECHUS.

10 KUIIACC

[IpeameTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckass XUMUS
OTpaXaror:

c(hOpMUPOBAHHOCTh MPEACTABICHUM: O MECTE€ U 3HAUYCHUU OPraHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pPOJId B OOCCICYCHHH YCTONYHMBOTO
Pa3BUTHS YEJIOBEYECTBA B PEHICHUH MPOOJIEM DKOJIOTMYECKOM, SHEPTeTUUECKON U



NUIIEeBON 0€30MacHOCTH, B PAa3BUTUM MEAMIIMHBI, CO3JAHUM HOBBIX MaTEpHAaJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B oOecrieyeHun PalOHAIILHOTO
MPUPOAOIIOIL30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOILIEH KyJIbTYpHI
YeJloBeKa, a TakKKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEAE;

BJIAJICHUE  CHUCTEMOM  XMUMHYECKMX  3HAaHMI, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMAYECKUHM DJIEMEHT, aTOM, SIIPO U AJIEKTPOHHAs
o0ojouka aroma, s-, p-, d-aTOMHBIE OpOUTaIM, OCHOBHOE M BO30YXIAEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMsl AaTOMHBIX oOpOuTanel, HWOH, MOJeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIICHUSI, XUMHUUECKasl CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00BbEM, YIIIEpOAHBINA CKENET, PYHKIMOHAIbHAS
rpynna, pajgukai, CTpyKTypHble (opmysibl (pa3BEpHYTHIE, COKpallEHHBIE,
CKEJIETHBIE), HM30MEpPHUs CTPYKTypHass M NPOCTPAaHCTBEHHas (reoMeTpHyecKas,
ONTHUYECKAs), HM30MEPbI, TOMOJOTHYECKUU psZl, TOMOJOTH, YTIECBOAOPOIbI,
KHUCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUS, MOHOMEp, IMOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHMS; TEOPUHU, 3aKOHBI
(nepuonunueckuit 3akon J[. M. MengeneeBa, Teopusi CTPOEHUS OPraHUYECKHUX
BemiectB A. M. byTnepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB, 3AKOH COXPaHEHUS
W TpEeBpalICHUs DSHEPrUM IMPU XUMUYECKUX pEaKLUMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI $3bIK XMMHH, MUPOBO33PEHUYECKUE 3HAHUS, JEXKAIIUE B OCHOBE
NOHUMAaHUS NPUYUHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBJICHUM; NIPEICTABICHUS
O MEXaHM3MaxX XHMHUYECKHX pEaKlHil, TEPMOAUHAMHUYECKUX M KUHETUYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3AMMHOM BIIMSIHUM aTOMOB U TPy aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MepHBIA 3 dexTh, opueHTanTsl 1 u Il pona);
(dakTosoruyecKkue CBEIACHHMsSI O CBOICTBaX, COCTaBe, MOJYyUYE€HUU U Oe30MacHOM
WCIIOJIb30BAaHUU BAKHEUIIIUX OPraHMYECKUX BEHIECTB B OBITY M MPAKTHYECKOU
NEeATENbHOCTH  YeJOBEeKa, OOUMX  HAay4YHbIX NPHUHIMOAX  XUMUYECKOTO
MIPOU3BOCTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIIA, TEPEPAOOTKH HEPTH);

c(OpPMUPOBAHHOCTh YMEHUIl: BBIABIATH XapaKTepHbIE MPHU3HAKU MOHATHUH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
OIMCAaHUU COCTaBa, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHNM;

c(OpMHPOBAHHOCTh YMEHHIA:

UCITI0JIB30BaTh XMMHUYECKYIO0 CUMBOJIMKY ISl COCTaBJIEHUS MOJIEKYJIAPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYIT OPraHMUECKUX
BEILIECTB;

COCTaBJIATh YPABHEHUS XUMHUYECKUX PEAKUUU U PACKpPbIBATh UX CYIIHOCTH:
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIMil  IOCPEACTBOM  COCTaBIICHHUS
AJNIEKTPOHHOTO OallaHca JTUX peaKlMi, peakluuii HOHHOrO oOMeHa NyTEM
COCTAaBJICHMSI UX TOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHMUIA;



M3TOTaBIIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEHIECTB ISl WIUTHOCTPALUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOECHUS;

c(hOpMUPOBAHHOCTh YMEHHUI: yCTaHABIMBATh MPUHAICKHOCTh HM3YyUYECHHBIX
OpraHUYeCKUX BEIIECTB IO HMX COCTaBy U CTPOCHUIO K ONpeAcIE¢HHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTh WM Ha3BaHUSA 1O CHCTEeMAaTHYECKOM
HomeHknatype (IUPAC) u nmpuBoauTh TpUBUAIbHBIE HA3BaHUS NJISl OTICIbHBIX
MPEJCTABUTENICH OPraHMYECKUX BEIIECTB (ITUJICH, alleTHIICH, TONYOJ, TIUIEPHUH,
ATUJICHTJIMKONb, (EHOJ, (QopMallbAETUl, aleTalbJAeTu], aleTOH, MypaBbHHAs
KHCJIOTA, YKCYCHAsl KUCIIOTa, CTEApUHOBAsA, OJICMHOBAsS, MaJbMUTUHOBASI KUCIIOTHI,
TJIMLWH, alaHuH, MalbTo3a, (PYKTO3a, aHWIUH, JUBUHWJI, U3OMPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTb YMEHUS OMNPENETSATh BHUJ XUMHUYECKOM CBSI3U B
OpraHUYECKUX COEAUHEHUSX (KOBaJ€HTHAasI W WOHHAsl CBSI3b, G- M T-CBA3b,
BOJIOPOJIHASI CBSI3b);

c(hOpMUPOBAHHOCTb YMEHHUS TMPUMEHATHh TIOJIOKEHUSI TEOPUH CTPOCHUS
opranuueckux BemiectB A. M. bytiepoBa /st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHSI;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTepu30BaTh  COCTaB, CTPOCHHE,
dbu3nYeckre M XUMHYECKUE CBOMCTBAa TUIMYHBIX MPEACTaBUTENEH pa3IUYHbIX
KJIACCOB OPraHMYECKHUX BEIIECTB: aJTKAHOB, IMKJIOAIKAHOB, aJTKEHOB, aJKaJHECHOB,
AJIKWHOB, AapPOMAaTHYECKUX YTJIEBOJIOPOJIOB, CIUPTOB, AQJIbJETHUIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MPOCTHIX U CIIOKHBIX 3(UPOB, KUPOB, HUTPOCOSAUHEHHUIN U
aMHUHOB, aMHHOKHUCIIOT, OEJIKOB, YIJIEBOJOB (MOHO-, JU- WM TOJHCAXapUIOB),
WUTIOCTPUPOBATh ~ T€HETHYECKYID  CBSI3b  MEXKAY  HUMHU  ypaBHEHUSIMU
COOTBETCTBYIOIIIMX XWUMHUYECKUX PEAKIUA C HCHOJb30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpMUPOBAHHOCTb YMEHHUSI TMOJTBEPXKIAaTh Ha KOHKPETHBIX MpPUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCAUHEHUN OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (G- U M-CBS3M), B3AUMHOT'O BIIUSIHUSL aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
Chipbsi (He(Th, MPUPOAHBIM Ta3, Yyrojib), CHOCOOBI €ro mnepepadboTKu U
MPAKTUYECKOE MPUMEHEHHE MMPOAYKTOB IepepaboTKH;

c(hOpMHUPOBAHHOCTh BIAJCHUS CHUCTEMON 3HAHMM O €CTECTBEHHO-HAYUYHBIX
MeTOJiaX MO3HaHUs — HAOIIOJACHUHU, U3MEPEHUH, MOJICIUPOBAHUHU, IKCIIEPUMEHTE
(peaIbHOM W MBICIICHHOM) U YMEHHUS IPUMEHSATH 3TH 3HAHUS;

chOpMHPOBAHHOCTh YMEHHUS NPUMEHSITh OCHOBHBIE onepamuu
MBICIIUTENILHON JESTENIbHOCTH — AaHalW3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CUCTEMATHU3alINIO, BBISIBICHUE MPUYMHHO-CIIECICTBEHHBIX CBSI3€H — Il M3Y4YCHHS
CBOMCTB BELIECTB U XUMUYECKUX PEAKIIUI;

c(hOpMUPOBAHHOCTh YMEHHI: BBIABIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C
MOHSATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIAMETOB IS
0ojyiee OCO3HAHHOTO TIOHMMAaHHUS CYIIHOCTH MaTE€pUATbHOTO EIWHCTBA MUPA,
MCIIOJIb30BaTh CHCTEMHBIE 3HAHMS MO OPraHUYECKON XUMHH i OOBSICHEHUS U
MIPOTHO3UPOBAHUS SBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOLY;

c(hOpMUPOBAHHOCTb YMEHHMM: MPOBOJUTH PACUYETHl MO XUMHUYECKUM
dbopMmynamM U ypaBHEHHSIM XUMHYECKUX PEAKINI C MCIOJIb30BaHUEM (DHU3UUECKUX
BENMYMH (Macca, OOBbEM Tra3oB, KOJHWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BELIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKIACHUIO XMUMHUYECKOMN
(dbopmyJibl BEIIECTBA MO HU3BECTHBIM MACCOBBIM JIOJISIM XMMHUYECKUX SJIEMEHTOB,
MPOyKTaM CrOpaHus, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHAIM3UPOBATh U OIIEHUBATH
C MOO3UIMH DKOJOTMYECKOM  O€30IaCHOCTH  IOCJIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATETLHOCTA 4YEJIOBEKa, CBSA3aHHOM C TmepepabdoTKoM
BEILIECTB, UCIOIb30BaTh MOJIYUYEHHbIE 3HAHUS VISl IPUHSITUSL TPAMOTHBIX PEIICHUN
npo0sieM B CUTYalUsIX, CBA3AHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh U IMPOBOIUTH
XUMUYECKUN SKCIEPUMEHT (MOJYyYeHHE W U3yYEHUE CBOMCTB OpPraHHMYECKUX
BEILIECTB, KAYECTBEHHBIE pEAaKIUU YTJIEBOJOPOJOB pPAa3JIUYHBIX KJIacCOB U
KHUCJIOPOJACOIEPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/1ad 10 PAcCIO3HABAHUIO OPTraHMYECKHUX BEIIECTB) C COOJIIOJACHUEM IpaBUII
Oe3omacHoro oOpalieHus ¢ BElIecTBaMU U JIA0OPAaTOPHBIM O0OpPYAOBAHHEM,
dbopMyMpOBaTh IIEIb HWCCJIENAOBAHMS, NPEICTABIATH B pasIuyHON (dopme
pEe3yIbTaThl SKCIEPUMEHTA, AHAJIU3UPOBATh U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHMIA:

cOOJII01aTh MpaBHJIa 3KOJIOTMYECKH LIEIeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATENIBHOCTH B IEJSIX COXPAHEHHUS CBOETO 3JI0POBbS, OKpYKAroLIEh
MIPUPOIHON CPEIBI U TIOCTUKEHHUS €€ YCTOUUNBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHYECKOTO JEUCTBUS Ha JKHUBBIE OPTraHU3MBbI
ONpPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, NOHMMAs cMbIcI nokasarens [1JIK;

aHAIM3UPOBATH 11€JI€CO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIECTB B
MIPOMBIIIVIEHHOCTH U B OBITY C TOUYKHU 3pEHHUSI COOTHOIIEHUS] PUCK-TI0Jb3a;

c(hOpMUPOBAHHOCTh YMEHHUN: OCYIIECTBIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKOW nH(OpMaLUK B Pa3IMYHBIX UCTOYHUKAX (Hay4yHasi U yueOHO-HAy4HAas
JUTEpaTypa, CpeicTBa MaccoBoil nHdopmaruu, UHTEpHET U ApyTHe), KPUTHIECKU
aHAIM3UPOBATh XUMHUUYECKYI0 MH(MOpMaIuio, rnepepadaTbiBaTh €€ U HCIOIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 3a1aueii.



11 KJIIACC

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

c(hOpMUPOBAHHOCTb TMPEJCTABICHUI: O MATEpUAIIBHOM €IUHCTBE MHUPA,
3aKOHOMEPHOCTSAX M IO03HABAEMOCTH SIBJICHHMU IPUPOJBI, O MECT€ W 3HAYCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJId B OOCCIEUYEHHH YCTONYMBOTO
pPa3BUTHS, B PEIICHUU NPOOJEM HKOJIOTUYECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTHU, B PA3BUTUU MEIUIIMHBI, CO3JaHUU HOBBIX MATEPHUAIOB, HOBBIX
HMCTOYHUKOB SHEPTUM, B OOCCIEUYCHHH PAIIMOHAILHOTO MPUPOJIOINOJIb30BAHUS, B
bopMHpOBaHUHM MHPOBO33PEHHUS W OOIIEW KyJIbTyphl 4YeEJIOBEKa, a Takxke
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIICHHS K CBOEMY 30pPOBbIO M IPUPOIHOMN

cpene;
BJIaJICHUE CUCTEMON  XMMHYECKHX  3HAHMH, KOTOpast BKJIIOYAET;
OCHOBOIIOJIaraloIMe TOHATUS — XHMHUYECKHM DJIEMEHT, aToM, SJApO aroma,

M30TOIIbI, AIEKTPOHHAs 000JI0UKa aToma, S-, p-, d-aTOMHBIE OpOUTAIH, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSHHMSI aTOMa, TMOpUIM3AlMs aTOMHBIX OpOUTaJIel, HOH,
MOJICKYJIa, BaJICHTHOCTh, AJICKTPOOTPUIIATEIIBHOCTh, CTEIECHh  OKHCIICHHUS,
XUMUYecKasi CBsA3b (KOBaJIGHTHAs, WOHHAs, MeETaJUInuecKas, BOJOpPOIHAs),
KpUCTAJUTMUECKasl pemI€TKa, XUMHUYECKas pEeaKIus, pacTBOpP, SJICKTPOJHTHI,
HEAJIEKTPOIUTHI, AJICKTPOJUTHYECCKAs JUCCONMAINNS, CTEINEeHb IHUCCOIUAINH,
BOJIOPOJHBIN IIOKa3aTedb, OKHUCIWTEIb, BOCCTAHOBUTEIb, TEIIOBOM 3ddeKT
XUMHUYECKOW peaKIluu, CKOPOCTh XUMHUUECKON peaKIiy, XMMUIECKOE PAaBHOBECHE;
TEOPUH M 3aKOHBI (TEOpHs SJECKTPOJUTHUYECKON TUCCOIMAIHMH, IEPUOTHYCCKUM
3akoH J[.11. MeHneneeBa, 3aKOH COXpaHEHHSI MACCHI BEIIECTB, 3aKOH COXPAHEHHUS U
MIPEBpAIISHUs] SHEPTUU TPH XUMHUYCCKHUX PEaKIUsIX, 3aKOH IOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHUMBOJUYECKHU S3BIK
XUMHUH, MHPOBO33PEHUYCCKHE 3HAHWA, JIekKAIlWe B OCHOBE ITOHUMAaHHSI
MPUYMHHOCTA M CHCTEMHOCTH  XHMHYECKUX  SBJIICHHHA,  COBPEMEHHBIC
MPEACTABICHUS] O CTPOSHHUM BEIECTBA HA aTOMHOM, HOHHO-MOJEKYJISIPHOM U
HAJIMOJIEKYJSIPHOM  YPOBHSIX; TMPEJCTABICHHS O MeEXaHHW3Max XHUMHYECKHUX
peaknuii, TEPMOAMHAMHUYECKUX W  KHHETHYECKUX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHUs, 0 XUMUYECKOM PAaBHOBECHH, PACTBOpPAX W JHUCIIEPCHBIX CHUCTEMaX;
(haKTOJIOTHYCCKHE CBEJICHHS O CBOMCTBAaX, COCTAaBE, IOJYYEHHH M OC301aCHOM
WCIIOJIb30BaHUN BOKHEUIIMX HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTHYECKOMN
NEATETPHOCTH  YeJIOBEeKa, OONMX  HAay4YHBIX NPHHIWIAX  XUMHUYCCKOTO
MIPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHH: BBISABJIATH XapaKTEPHBIC NMPHU3HAKH IOHSATHH,
yCTaHaBJIMBAaTh WX B3aUMOCBSI3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIUE MOHSATHS MPHU
ONMCAHWH HEOPTAHMYECKUX BEIECTB U UX MPEBPAIICHU;



c(OPMUPOBAHHOCTh YMEHHMSI HCIOJIb30BATh XMMHYECKYI0 CHMBOJUKY JUIS
cocTaBieHMs (QOopMyJl BEUIECTB M  YpPaBHEHHM XUMHUYECKHMX peaklui,
cuctematuueckyto HoMeHknarypy (IUPAC) u TpuBuangbHble Ha3BaHUSI OTIAEIbHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS OINPEAETATh BAJICHTHOCTh U CTETIEHb OKUCICHUS
XMMHUYECKUX JJIEMEHTOB B COCIUHEHMSIX, BHJ XMMHUECKOH CBs3U (KOBaJIEHTHas,
WOHHAs, MeTaJJIMYecKas, BOAOPOJHAs), THUN KPUCTAUIMYECKOH PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BUJa XUMHYECKOW CBSI3M M THUIIA KPUCTAJUIMYECKOM pEIETKH, OOMEHHBIH U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh ~ yYMEHUH:  KJacCU(PUUMPOBATH:  HEOPraHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIMH 10 PA3JIUYHbIM IIPU3HAKAM (YHCITY
U COCTaBY pearupyrollux BELIECTB, TEIUIOBOMY 3((eKTy peakuuu, U3MEHEHHIO
CTENEHEH OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTaiu3aTopa M
JIPYTHUE); CAaMOCTOSITEIbHO BBIOMPATh OCHOBAHUS U KPUTEPHUH I KilacCU(pUKaun
M3Yy4aeMbIX BEIIECTB U XMMUYECKUX PEAKLUN;

c(OpMUPOBAHHOCTh YMEHMSI PACKPbIBATh CMBICI EPUOANUECKOro 3aKkoHa /I.
W. MenpeneeBa u JEMOHCTPUPOBAThH €0 CUCTEMATU3UPYIOILYIO, OObSICHUTENbHYIO
Y IPOrHOCTHYECKYIO (PYHKIUU;

c(OPMUPOBAHHOCTh YMEHHUI: XapaKTepHU30BaTh 3JEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKHX ODJIEMEHTOB IEPBOrO—YETBEPTOrO INEPHUOIOB
ITepuognueckonn  cucremsr  J.U. Menpaeneena, WCTIOJIB3YSl  TOHATUSA
«HEPreTHYECKUE YPOBHU», «IHEPreTUUECKUE MOIYPOBHM», «S-, p-, d-aTOMHbIE
opOUTaI», «OCHOBHOE M BO30YXKIEHHOE SHEPreTUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB XMMHUYECKUX DJIEMEHTOB M HUX
coeqMHEeHUM no mnepuomaM U rpynnaMm llepuommueckon cucremsr [l .
MeHnneneeBa, BAJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
WX JIEKTPOHHBIX 000JIOYEK;

c()OPMUPOBAHHOCTb ~YMEHUH: XapaKTepu3oBaTh (ONMHUCHIBATH)  0OIIME
XUMUAYECKUE  CBOWCTBA  BEMIECTB  PA3IMYHBIX  KJIACCOB,  IOATBEPXKAATh
CYLIECTBOBAHUE T€HETUYECKOM CBSI3M MEXAY HEOPraHWYECKUMH BEIIECTBAMH C
IIOMOIIBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

C()OPMUPOBAHHOCTb YMEHHUS PACKpbIBaThb CYIIHOCTh: OKHCIIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHMS AJIEKTPOHHOTO OanaHca
TUX pPEAKUMH; peaKkUil MOHHOro OOMEHa MyTEM COCTaBIEHUS HMX MOJHBIX H
COKpPALIEHHBIX  HMOHHBIX  yPaBHEHUW;  pEaKUMM  THUAPOIM3a;  pEeakui
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THAPOKCOKOMIUIEKCOB IMHKA U AJIFOMUHMS);



C(OPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEAKIMi ¢ YU4ETOM HX DHEPreTHUYECKUX XapaKTEPUCTHUK, XapakTep
U3MEHEHUS] CKOPOCTH XHWMHMYECKOW pEeakIUu B 3aBUCUMOCTH OT PAa3IHYHBIX
(akTOpoOB, a TAaKXKE XapakTep CMELIEHUS] XUMUYECKOTO PAaBHOBECHS MO/l BIUSIHUEM
BHEIIHUX Bo3aehcTBuil (mpunHiui Jle [larenbe);

chOpPMHPOBAHHOCTh YMEHHUS XapaKTEepU30BaTh XUMUYECKHE PpEaKIIuH,
JeXallie B OCHOBE NPOMBIIUIEHHOTO MOJY4Y€HUsS CEPHOW KHUCIOTHI, aMMHAKa,
oOuMe HayyHble MNPUHLMIBI XHUMHYECKUX IPOU3BOJCTB; LEIECOOOPA3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIINUICHHOCTH U B OBITY C TOUYKH
3peHHUs COOTHOIIEHUS PUCK-TI0JIb3a;

c(OpPMHPOBAHHOCTh BIJIAJICHUS CHUCTEMOW 3HAHUM O METOJIaX HAy4YHOIO
MO3HAHUA SIBICHUI NOpUpoAbl — HaOMIOJIEHHE, H3MEPEHHE, MOJEINPOBAHUE,
AKCHEPUMEHT (peabHbIN U MBICICHHBIN), UCTIOJIb3yEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS PUMEHSTh 3TH 3HAHUS TIPU IKCIIEPUMEHTATILHOM UCCIIEI0BAHUM BEIIECTB
U 1 OOBSICHEHUS XHMMHYECKUX SIBIICHUH, HMMEIOUIMX MECTO B MPHUPOJE,
MPaKTUYECKOH JESITENIbHOCTH YeJIOBEKA U B IOBCEIHEBHOW KU3HH;

c(hOpMHUPOBAHHOCTh YMEHHUS BBISBIISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSMU U TPEJCTABICHUSMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JUIs
00J1€€ 0CO3HAHHOTO MOHUMAHUS MAaTePUATBHOTO €IMHCTBA MUPA;

c()OPMHPOBAHHOCTh YMEHUS MPOBOAMTH PACUETHI: C HCIOIb30BAHUEM
MOHSATUM «MacCOBasi JIOJIsI BEIIECTBA B PACTBOPE» M «MOJISIpPHAs KOHUEHTPALIUS;
Macchl BEIIeCTBa WM 00bEMA Tra3a MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OAHOTO U3 YYACTBYIOLIMX B PEAKIMU BEILECTB; TEIUIOBOrO 3(dekra
peaklny; 3HAYEHUS BOAOPOJHOIO IOKa3aTesh pacTBOPOB KHUCIOT M IIEJIOYEH ¢
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEILECTBA)
MPOJIyKTa PEAKIMHU, €CIM OJIHO M3 MCXOJHBIX BELIECTB JaHO B BUJIE PacTBOpa C
onpeIeIEHHON MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WM JAHO B M30OBITKE
(uMeeT mMpUMECH); JOJM BbIXOJIa MPOJAYKTA PEAKIUHU; OOBEMHBIX OTHOILICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO TUIAHUPOBATH U TMPOBOAUTH
XUMUYECKUH  3KCHEpUMEHT  (IpOBEIEHHE  peakuuid  HMOHHOTO  OOMeHa,
MOATBEPKIECHUE KAUECTBEHHOI0 COCTaBa HEOPraHUYECKUX BEILECTB, ONPEIECICHUE
Cpelbl pacTBOPOB BEIIECTB C IOMOIIBIO HHIWKATOPOB, W3YyYECHHE BIIUSHHUS
pa3nu4HbBIX  (AKTOPOB HAa  CKOPOCTh XUMHUYECKOM  peakluu, peuieHue
HKCIIEPUMEHTAIBHBIX 3adad 1o TemaMm «Mertamisl» u  «Hemeramnb») c
cOOJII0/IeHnEM TpaBuil 0€30MacHOro0 OOpAIllEHUs C BEIIECTBAMHU M JIa0OPAaTOPHBIM
o0opynoBaHueM, (HOpMyIUpOBaTh I€db HWCCJICNOBAHUS, TPEJCTABIATH B
pas3nu4HON (QopMe pe3ysbTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OIEHUBATH HX
JIOCTOBEPHOCTH;



c(hOopMHUPOBAHHOCTh YMEHHI: COOIIOATh MPaBHIIA MOJIB30BAHUS XUMHUICCKON
mocyaol u jabopaTopHbIM 000pyJOBaHUEM, OOpalleHuss ¢ BeleCTBaMU B
COOTBETCTBUM C HHCTPYKIUSIMHU [0 BBHITIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKUX
OMBITOB, HYKOJIOTUYECKH I€JeCO00pa3HOr0 TMOBEACHUST B OBITY U TPYAOBOM
JEATEIBHOCTH B LIENSAX COXPAHEHUsI CBOErO 3J0POBbs, OKPYKAOIIECH MPUPOTHOU
Cpeapl W JOCTHKEHUS €€ YCTOMYMBOIO pPa3BUTHS, OCO3HaBAaTh OMNACHOCTh
TOKCHUYECKOTO JIEMCTBUSI HA JKUBBIE OPTaHU3MBI ONMPEACIEHHBIX HEOPTraHUYECKUX
BENIECTB, MOHUMas cMmbIch nmokaszarens [1JIK;

c(hOpMHUPOBAHHOCTh YMEHHUM: OCYIIECTBIATh IICJICHAIIPABICHHBIA TIOMCK
XUMHUYECKOW MH(OPMALIUK B Pa3IMYHBIX UICTOUHHKAX (HAy4YHas U yuyeOHO-Hay4YHasI
JUTEpaTypa, CpeicTBa MaccoBOil nHpopmanuu, UHTepHET U Apyrue), KpUTHUECKU
aHAJTU3UPOBATh XUMUUYECKYIO0 UH(pOpMaIUIO, IepepadbaTbiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHUU C ITOCTABJICHHON yUeOHOM 3amaucii.
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

https://m.edsoo.ru/d69df650

KapOonunbpHbIe COeAMHEHUS: aTbACTUIBI U

bu6mmoreka [JOK
3.2 keToHbl. KapOoHoBbIe KUCTOTHL. ClI0KHBIC 21 https://m.eds00.ru/d69df650
a¢upsl. Kupbr
bu6mmoreka [JOK
33 YrIeBonE ? https://m.edsoo0.ru/d69df650
Uroro no pazgeny 41
Paznen 4. A3oTcoaeprkaniue opraHnyeckne coeIuHeHus
bubmoreka [JOK
4.1 AmuHBI. AMHHOKHUCIOTHI. benku 12 https://m.edso0.ru/d69df650
Uroro no pazgeny 12
Pa3znen 5. BoicokomoJieKy/JISIpHbIE COeIUHECHUSA
5.1 BricokoMONEKyISIpHBIE COEAMHEHUS 6 bubmoreia LHOK
' YIAp A https://m.eds00.ru/d69df650
Wroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102



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

Kosn4yecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHMe pa3iesioB U TeM uudposbie
Ne i/m P Kontpoabnsbie | IlpakTnyeckue (g )
MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TeopeTnueckue 0CHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u [lepuoanueckas cucteMa XUMHYECKUX 9 bubmorexa [OK
) pHO https://m.edsoo.ru/2dd5724
snemeHToB /I. 1. Menaeneena
12 Crtpoenue BeniectBa. MHorooopasue 1 | bubnuoteka [JOK
’ BEIIICCTB https://m.edsoo.ru/2dd57124
bu6mmoreka [IOK
1.3 XUMHICCKHE peaKiiiH 19 ! 3 https://m.edsoo.ru/2dd57124
Uroro no pazgeny 39
Paznen 2. Heoprannueckast xumusi
bubnuoreka [JOK
2.1 H 31 1 3
CMETAILIET https://m.edsoo.ru/2dd57124
but6mmoreka [{JOK
2.2 Meraznel 23 ! 2 https://m.edsoo.ru/2dd5724
Hroro no pazgeny 54
Pa3gen 3. XuMus u :XKU3Hb
31 MeTo/ibl TO3HAHUS B XUMHUHU. XUMHS U 9 bubmuorexa [JOK
' JKU3Hb https://m.edsoo.ru/2dd57f24
Wroro no pazneny 9



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

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102







INIOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Koan4yecTBO 4acoB JlaTa
Ne DJIeKTpOHHbIe U (ppoBbIe
Tema ypoka Kontpoasbnsie | IIpakTnyeckn U3y4€HH
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI e padoThI s
[IpenmMer u 3HaUeHUE
OpraHUYeCcKON XUMHH,
1 apeacTaBICHUE O 1 bubmmorexa TIOK
P https://m.eds00.ru/3686e615
MHOT000pPa3uu OPraHuYEeCKUX
COCIMHCHUM
DNEeKTPOHHOE CTPOCHHUE aTOMa
yriaepojaa (OCHOBHOE U
2 BO30YXIEHHOE COCTOSTHHS) 1 Enbmrorexa ITOK
y ) https://m.edsoo.ru/Oce6fd4dc
BanenTHEIC BO3MOKHOCTH
aToma yriepozaa
Xumuueckas CBSI3b B
OpPTraHUYECKUX COCTMHEHUSX.
3 MexaHu3Mbl 00pa30BaHUs 1 bubmmorexa TIOK
. p https://m.edsoo.ru/8d39f5¢c8
KOBAJIEHTHOH CBSI3H, CIIOCOOBI
paspbiBa cBs3eit
Teopust ctpoeHus
4 OpraHNYeCKUX COCTUHEHUN A 1 bubmmorexa LOK
p ' https://m.edsoo.ru/9e595¢cb8
M. bytneposa
5 Bunel nzomepun: 1 bubnuorexa [JOK

CTPYKTypHasd,
MIPOCTPAHCTBEHHAS.
OneKkTpoHHBIE Y)PEKTH B

https://m.edsoo.ru/b0e61661



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

MOJICKYJIaX OpPTraHUYECKUX
COETUHEHUH

[Ipencrasnenue o
KJaccupukanuu u

6 cUCTeMaTHYecKas bubmmorexa OK
https://m.edsoo.ru/c212dd21
Homenknarypa (IUPAC)
OpTraHUYECKUX BEIIECTB

7 Knaccudukarus peaximii B bubnuorexa LIOK
OpraHN4YeCKOM XUMHH https://m.edsoo.ru/ba5706aa

2 Cucremaru3zanus u bubnuoreka [JOK
000011IEHHE 3HAHUHN T10 TEME https://m.edsoo.ru/87a37cab
AJKaHbBI: TOMOJIOTUYECKHM
psa, obmas ¢popmyna,

9 HOMEHKJIaTypa U U30MepHus, bu6nuorexa LIOK
DJIEKTPOHHOE U https://m.edsoo.ru/25a14636
MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI

10 DOuU3nUEeCKUE U XUMUUYECKHE bu6mmoreka [IOK
CBONCTBA aJIKaHOB https://m.edsoo.ru/3137711c
HaxoxneHnue aikaHoB B

1 npupoje. CriocoObl bubnuorexa [JOK
MOJIYYEHUS U IIPUMEHEHUE https://m.edsoo0.ru/259b0asb
aJIKaHOB

12 [{uxmoankansl: oOmas bubnuorexa [JOK

dhopmyra, HOMEHKIATypa U
H30Mepus, 0COOCHHOCTH
CTPOCHUS M XUMHYECKIX
CBOWCTB, CITOCOOBI MOJTyUSHHSI

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



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

U IPUMCHCHUC

Pemenne pacu€rHbIx 3a1a4 Ha
OIpEJIEIICHUE MOJIEKYIIIPHOU
(hopMyJTbI OPraHNYECcKOTo
BEILECTBA I10 MACCOBBIM

bu6moreka [JOK

13
JIOJISIM aTOMOB 3JI€MEHTOB, https://m.edsoo.ru/bf84d8eb
BXOJISIINX B €T0 COCTaB.
CucreMaTuzanus u
000011IeHNE 3HAHUHN 110 TEME
AJKEHBI: TOMOJIOTHYCCKHM
psin, obmias hopmya,
HOMCHKJIATypa, JICKTPOHHOE
14 H TIPOCT aH}(]:I")FBeHHOGTp bubmmorexa [JOK
poctp https://m.edsoo.ru/273b0ale
CTPOEHUE MOJIEKYIIL.
CrpyKTypHas U nuc-TpaHC-
W30MEPUS ATIKEHOB
dusnyeckue U XUMUYECKHE
15 CBOICTBA aJIKeHOB. IIpaBmito bubmmorexa [JOK
P https://m.eds00.ru/21069ccd
MapkoBHHKOBA
16 CriocoObI TOTydeHus U bu6mmoreka [JOK
IIPUMEHEHUE AJIKEHOB https://m.edso0o.ru/665dc058
ITpaktuyeckas padora Ne 1 o
17 teme "[lomydeHue STHIICHA 1 bubmorexa [TOK
y . https://m.edsoo.ru/0941eed8
M3Y4YEHUE €ro CBOMCTB
Pemenne pacu€rHbix 3a/1a4 Ha
13 onpeeIeHNue MOJIEKYIIIPHOU bu6mumoreka IIOK

(hOpMyIIbI OPraHuYeCcKOTOo
BEILIECTBA

https://m.edsoo.ru/e9ea9921



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

AJKaJIMeHbI: CONPSDKEHHEIE,

M30JMPOBAHHbIE,
19 KYMYJIUPOBAHHbBIE Bubamorexa [IOK
YMYTHP ] https://m.eds00.ru/04298c0a
Oco0eHHOCTH AIIEKTPOHHOTO
CTPOEHHUS
20 XuMHYECKHE CBOMCTBA bu6moreka [JOK
CONPSIKEHHBIX INEHOB https://m.edsoo.ru/e561253d
)1 CriocoObl IoJTy4eHus U bu6mmoreka [JOK
IIPUMEHEHUE aJIKaIuEeHOB https://m.edsoo.ru/1aa81660
AJIKMHBL: TOMOJIOTHYECKUI
psa, obmas ¢popmyna,
” HOMEHKJIATypa, JIEKTPOHHOE bu6mmoreka [JOK
Y TIPOCTPAHCTBEHHOE https://m.edsoo.ru/68b6ccdc
CTPOEHHE MOJIEKYI,
¢du3nveckre CBONCTBA
3 XUMUYECKHE CBONCTBA bubnuorexa [JOK
AJIKUHOB https://m.edso0.ru/23493a93
24 KauectBenHble peakuyu Ha bubmuorexa [JOK
TPOMHYIO CBS3b https://m.edsoo.ru/7b1c48da
)5 Crioco0slI osTydeHus: u bubmmoreka [{JOK
NPUMEHEHUE AJIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3amgad: pacué€rsl 1o
26 ABHEHUIO XUMUYECKOM bubmmorexa [JOK
P https://m.edsoo.ru/5db8e526
peakmumn
7 Cucremaruzauus u
00001IeHre 3HaHUH 10 TeMe
28 ApEHbI: TOMOJIOTHYECKUH Psif, bubmmoreka [JOK

obmmas ¢popmyna,

https://m.edsoo.ru/a92a7094



https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/04298c0a

HOMEHKJIaTypa. DJIEKTPOHHOE
Y IPOCTPAaHCTBEHHOE
CTPOCHHE MOJICKYJI O€H30J1a 1
TOJIyoJIa, UX (PU3NYECKUE
CBOICTBA

29

XUMHUYECKHE CBOMCTBA
apEHOB: PEaKIIUU 3aMEIICHUS

bu6moreka [JOK
https://m.edsoo.ru/a44alac4

30

XnMHYecKre CBOMCTBA
apeHOB: PeaAKIUU
MIPUCOSAMHCHHUS, OKUCIICHHE
rOMOJIOT'0OB OEH30J1a

bu6mmoreka [JOK
https://m.edsoo.ru/a44alaed

31

OCO0EHHOCTH XUMHUYECKUAX
CBOMCTB CTUPOJIA

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

32

Pemenue pacu€THeIX 3a7a4 Ha
OIIpEEIIEHUE MOJIEKYJIIPHON
(bopMyIIBI OPraHNYECcCKOro
BELIECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/53461a2c

33

CrniocoObl nosryueHus u
PUMEHEHNE apeHOB

bu6mmoreka [IOK
https://m.edsoo.ru/6£717d09

34

I'enermueckas CBA3b MEXOYy
Ppa3iIMYHbBIMHU KJIaCCaMU
YIJI€eBOoO4OpOa0B

35

Pacuérel no ypaBHEHUAM
XUMHYECKUX PEAKIIUH.
CucreMaTu3ans u
000011IeHe 3HaHU 110 TeMe

36

[Ipuponnsrii ra3. [lonyTHeie
HE(TSHBIE Ta3bl



https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/53461a2c

37

KaMenHbIil yroyib 1 TpOIyKThI
ero nepepadoTKu

bubmuoreka [JOK
https://m.eds00.ru/69b3398b

38

Hedtb u ciocoOsl1 €€
nepepadotku. [Ipumenenue
MIPOJYKTOB MepepadboTKU
He(TH

bu6moreka [JOK
https://m.edsoo.ru/2119de78

39

I'enernueckas cBsI3b MEKIY
pa3IMYHBIMU KJIAaCCAMU
YIJIEBOAOPOJIOB

40

I"aslorenonpoun3BoHbIE
YIIIE€BOIOPOAOB: JIEKTPOHHOE
CTPOEHHUE; pEeaKIU1
3aMEIlIEeHHs TajJoreHa

bu6mmoreka [IOK
https://m.edsoo.ru/82b4d759

41

JleicTBHE 1Ien04Yel Ha
raJoreHIPOU3BOIHbIE.
BzauMmogaeiictBue
JATAJIONCHAIKAHOB ¢ MarHUEM
W [IUHKOM

42

Cucremartuszanus u
000011IeHIe 3HAHUIA TT0
pazneny "YrieBoaopoast"

bu6mmoreka [JOK
https://m.edso00.ru/20e89122

43

KoHnTtponbhas paboTta mo teme
"YraeBogopobr"

bu6mmoreka [IOK
https://m.eds00.1ru/95¢9e298

44

[IpenenbHbIE OAHOATOMHBIE
CIIUPTHI: TOMOJIOTUYECKHI
psin, obmas hopmyIa,
CTPOSHUE MOJIEKYI,
M30MepHs, HOMEHKIIATypa,

bu6mmoreka [IOK
https://m.edsoo.ru/df04c5cd



https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/69b3398b

kiaccudukanus, puznyeckue
CBOMCTBA

XUMHUUYECKHE CBOMCTBA

45 MPEACIIBHBIX OJTHOATOMHBIX bubmmorera [JOK
pest s https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoObI mosryueHust u
46 MIPUMEHEHUE OJHOATOMHBIX bubmmorera I[JOK
P A https://m.edso0.1u/484100000000000
CIIUPTOB
[IpocTeie a¢ups:

47 HOMEHKJIaTypa U U30Mepus, bu6nuorexa LIOK
0CcO0EHHOCTH (PU3MUECKUX U https://m.edsoo.ru/c2c¢788b2
XUMHUYECKHUX CBOWCTB
MHOroaroMHbl€ CIIUPTHI:

43 STUJICHIJIMKOJIb U TITULEPHUH, bu6muoreka [IOK
uX (pU3NYecKre U XUMHUYECKUE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
Crioco0blI oNTy4eHus: u

49 MIPUMEHEHNE MHOT'0ATOMHBIX Bubmmorexa [IOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
DEHOJI: CTPOEHUE MOJIEKYJIBI,
50 (u3uYecKue CBOMCTBA bubmorexa [TOK
' https://m.edsoo.ru/2ce72618
Tokcuunoctsb (henona

51 XUMHYECKHE CBOMCTBA bu6moreka [JOK
dhenomna https://m.edsoo.ru/037ca5f9

5 CriocoObI TTOITydeHust U bu6mmoreka [JOK
npuMeHeHHe (heHoa https://m.edsoo.ru/c77ddf4c

53 [TpakTuueckas paborta No 2. bubmmoreka [JOK

Pemenue

https://m.edsoo.ru/fd0ced09



https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/26ee34fe

AKCIIEPUMEHTAIbHBIX 3a7a4
o Teme "CrupTsl U heHobI"

CucremMarusanus u

bubnunorexa [IOK

54
0000111eHE 3HAHUH TI0 TEME https://m.edsoo.ru/1810cb9b
Anbaerupl ¥ KETOHBI:
3JIEKTPOHHOE CTPOCHHE
55 KapOOHUJIBHOU TPYMIIbI; bubnuorexa LIOK
TOMOJIOTHYECKHUE PSIBI, https://m.edsoo.ru/b139beaa
obmrast popmyra, ©3OMEpHS U
HOMEHKJIaTypa
Anbaerupl ¥ KETOHBI:
56 (u3HYECKUEe CBOMCTBA; Bubmmorexa I[JOK
’ https://m.edsoo.ru/c887425¢
peaKI NPUCOSTUHEHUS
Peakuuu oxucnenus u
57 Ka4eCTBEHHBIE PEAKLIMU bubmorexa [OK
peakdl https://m.edsoo.ru/a393baa9
QJIbJICTHIOB U KETOHOB
58 Crioco0bI oydeHust bubnuorexa [JOK
alIbJETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OAHOOCHOBHBIE Mpe/IeTIbHbIE
59 KapOOHOBBIE KUCIIOTHI, bubmmoreka [{JOK
0COOEHHOCTH CTPOEHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYJ
N3omepusa u HOMeHKIIaTypa
60 KapOOHOBBIX KHUCIIOT, UX bubmmorexa [JOK
P 7 https://m.edso0o.ru/700cc87b
¢buznyeckue cBoicTBa
XHUMUYECKUE CBOKCTBA
bu6moreka [JOK
61 MIPEACIIbHBIX OJTHOOCHOBHBIX

KapOOHOBBIX KUCIIOT

https://m.edsoo.ru/40e6e0e9



https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/1810cb9b

Oco6eHHOCTH CBOWCTB
MYPaBbUHOMN KUCIIOTHI.

bubnuoreka [JOK

62
MHoroo6pa3ue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
Oco0EeHHOCTH CBOMCTB:

HETIPEACITbHBIX 1
apoMaTHYeCKHX KapOOHOBBIX,
63 JTUKapOOHOBBIX bubmmorexa [TOK
P ’ https://m.edso0o.ru/83a08773
THAPOKCUKAPOOHOBBIX
kucioT. [IpencraBurenu
BBICIITUX KapOOHOBBIX KHCIIOT

64 [TonsiTHe 0 MPOU3BOAHBIX bubnuoreka LIOK
KapOOHOBBIX KUCIIOT https://m.eds00.ru/0d162d9d
CriocoObI osryueHust u

65 MIpUMEHEHNE KapOOHOBBIX bubmorexa HOK

P P https://m.edso0.ru/7¢065¢9d
KHUCJIOT
Crnoxuble 3¢upsr:

66 TOMOJIOTHUYECKUH PsiJI, O0IIIast bu6muoreka [IOK
dbopMmyia, u3omepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DOU3NYECKUE U XUMUUYECKHE bubmuoteka [JOK
CBOMCTBa 3(hUpPOB https://m.edsoo.ru/ad6b94b2
Pemenne pacuéTHbBIX 3a1a4:

10 YPAaBHCHHIO XHMHYECKOMN

68 peakIyu, Ha ONpeICTICHUE
MOJIEKYJISIPHOHM (pOPMYIIBI
OpraHMYEeCKOro BEIECTBA

69 [TpakTrueckas padota Ne 3. but6mmoreka [IOK



https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/0d162d9d

Pewmenne
SKCIIEPUMEHTAJIBHBIX 3a7a4
o Teme "KapOoHoBbIe
KUCJIOTHI. CiioxHBIC duph!"

https://m.edsoo0.ru/486671fb

Kupsr: crpoenue,

bubmuoreka [JOK

70 U3UYECKUE U XUMUYECKHUE
¢ . https://m.edsoo.ru/al9¢5b98
CBOMCTBa (THAPOIJIH3)
OcoOeHHOCTH CBOMCTB
KHUPOB, COAEPHKAIIUX OCTATKU bubnuoreka LIOK

71
HEIPEIEIbHBIX KUPHBIX https://m.edsoo.ru/b0331922
KHUCIIOT. JKUpsI B Ipupoae
MpbI1a KaK COJM BBICIIUX
KapOOHOBBIX KHUCIIOT, UX

72 Morolee aeiicteue. [lonsitue bubmorexa [OK

' https://m.eds00.ru/3¢566565

0 CUHTETHYECKUX MOIOIIHUX
cpenctBax (CMC)
I'enernueckas cBs3b

7 YTIIEBOLOPOAOB U bubnuorexa LIOK
KHUCIIOPOACOAEPKALLINX https://m.eds00.1ru/56790c96
OpraHUYEeCKUX BEIIECTB

74 Pacuérel o ypaBHEHUAM
XUMUYECKUX PEeAKIUI

75 Cucremaruzanus u bu6mmoreka [IOK
0000111eHHE 3HAHUHN I10 TEME https://m.edsoo.ru/f8eaf2eb
OO6m1ast xapakTepucTUKa

76 YIJIEBOJIOB U Kiaccu(PUKAIs bu6mmoreka [{JOK

yIJIEBOJIOB (MOHO-, IU- U
TTOJTCaXapHUIbl)

https://m.edsoo.ru/7a9693al



https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/a19c5b98
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Momnocaxapupsl: puzndeckue

77 CBOMCTBA 1 HaXOXK/JECHUE B Bubnmorexa [IOK
A https://m.edsoo.ru/b4bdda2d
pupoje
[IpuMeHeHue IIroKo36I, €€

73 3HAYCHUC B bubmuoreka [JOK
JKU3BHEIEATETbHOCTHA https://m.edsoo.ru/5e61122d
opraHusma
Jucaxapuapl: caxaposa,

79 MaJIbT03a U JaKTo3a. bu6mmoreka [JOK
Haxoxnenue B npupoje u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE TUCAXapUJIOB
[Tonucaxapuasl: CTpocHUE

20 MaKpOMOJIEKYJI, (pruznyeckue bubnuorexa LIOK
Y XMMHYECKHE CBOMCTBA, https://m.edsoo.ru/72a04508
MIPUMEHEHUE

81 [TonsiTHEe 006 UCKYCCTBEHHBIX bu6muoreka [IOK
BOJIOKHAX https://m.eds00.1u/6216e766
Pewrenue pacueTHbIx 3a1a4 Ha

2 ONpeeIeHUE 0N BBIXOAA bu6muorexa IIOK
MPOIYyKTa pEaKUHd OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKU BO3MOKHOTO
CucremaTtuzauus u

83 0000111eHrE 3HAHUH 110 bubmmorexa LOK

https://m.edsoo.ru/08d4364c¢
pazneny
KonTponbhas pabota no teme
84 "Kucnopoxnconepxkamnme Bubnmorexa [IOK
poAIcOAeprall " https://m.edsoo.ru/42c6678e
OpraHUYeCKHEe COCANHEHUS
85 AMMHBIL: KJTacCU(PUKALIHS, bubnuorexa [JOK



https://m.edsoo.ru/6216e766
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/b4bdda2d

CTPOCHHE MOJICKYJI, 001Iast
dhopmyna, nzomepus,
HOMEHKJIaTypa U pU3NYECKue
CBOICTBa

https://m.edsoo.ru/efa7e6¢ca

XUMHUUYECKHUE CBOMCTBA

bu6moreka [JOK

86
anudaTuyecKux aMHHOB https://m.edsoo.ru/1bc5cf80
AHUWIMH: CTPOEHNE aHWINHA,
87 0COOEHHOCTH XUMHUYECKUX bubnnorexa LIOK
o https://m.edsoo.ru/39¢d21f1
CBOWCTB aHWINHA
CrniocoObl osryueHust u
88 pUMEHEeHHE anupaTHIECKIX Bubmmorexa LIOK
p https://m.edsoo.ru/eal38763
aMUHOB
AMUHOKHCIOTHI:
HOMEHKJIaTypa U U30MEPHS,
89 (1)H3I/I‘ICCKI/I}CII)CBOI>'ICTB3 " Bubmmorexa LIOK
) https://m.edsoo.ru/d1773e80
OTtnenbHbIE TPEACTABUTENH O
AMHUHOKHCIIOT
XUMHUYECKHE CBOMCTBA
AMHHOKHCJIOT, UX
90 OHOJIOTMYECKOE 3HAUECHHE bubmmorexa TIOK
https://m.edsoo.ru/77df705a
aMHUHOKHCIIOT. CHHTE3 U
TUAPOJIN3 TENTUIOB
benku xak mpupoiHbIe
91 HOJIUMEDPEL, CTPYKTYPBI bubmmorexa LIOK
PRI, CTPYKTYP https://m.eds00.ru/429e¢9899
0€eJIKOB
9 XHUMUYECKHE CBOKCTBA bubmuoreka [JOK
0€eJIKOB https://m.eds00.1u/6237306d
93 A3zoTcoaepikaiiye bubnuorexa [JOK



https://m.edsoo.ru/429e9899
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/efa7e6ca

reTCPOUUKINYCCKUE
COCIUHCHNA. HYKJ'IGI/IHOBBIG
KHCJIOTBI: COCTaB, CTPOCHUE U
ouoaoruyeckas PpoOJib

https://m.edsoo.ru/521d1431

[IpakTuueckas padora Ne 4.

Pemenue BuG OK
noMoTeka
94 JKCIIEPUMEHTAIIBHBIX 33]1a4 &
10 TeMe "AsoTcoepIKaIIIE https://m.edsoo.ru/8e3c02d1
OpraHnyYecKue coeTuHeHus"
[IpakTnueckast padora Ne 5.
Pemenue BuG LIOK
nonMoTeka
95 AKCHEPUMEHTAIBHBIX 3a7a4
o Tente "PacHosHABAMIE https://m.edsoo.ru/bde3fdf6
OpraHNYeCKUX COCTUHECHMIT"
KonTponbHas pabota o teme Bu6 [IOK
noIMoTeKa
96 "AsoTconepxamue https:
D m—" ttps://m.edsoo.ru/ce561bc7
OcHOBHbIE OHATHUS XUMHUH
BBICOKOMOJIEKYJIIPHBIX Eu6 LOK
N noIMoTeKa
97 COCIMHEHHUI ¥ METOIBI UX
https://m.edsoo.ru/7aa63ebd
CUHTE3a —TI0JUMEPU3aLIUS U
MTOJIMKOHICHCAIIS
08 IInactmaccel. Y Tunuzanus u bubnuorexa [JOK
nepepadoTKa IIacTHKa https://m.edso0.ru/82242¢0f
DnacToMepbl: HaTypaJibHbII BuG 10K
nOIMoTEKA
99 CUHTETUYECKUE KAYUYKHU.
p https://m.edso0.ru/246103ec
e31Ha
100 Bosiokna: HatypaibHbIE, bubnuoreka [JOK



https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/7aa63ebd

HCKYCCTBCHHBIC,
CHHTCTHUYCCKUC. HOJ’II/IMepH
CIICHUaJIbHOI'O Ha3HAYCHUA

https://m.eds00.ru/5963a601

101

[IpakTuueckas padora Ne 6.
Pemenne
AKCTIEPUMEHTAJIBHBIX 33724
o Teme "Pacno3HaBaHue
IUIACTMACC U BOJIOKOH"

bubmuoreka [JOK
https://m.edsoo.ru/3aebd77a

102

O60061eHne u
CHCTEMaTH3alHUs N3yYSeHHOTO
MaTepHaa 1o TeMe
"BbicokoMOIeKyIsipHbIe
coeqrHeHna"

bubmoreka [JOK
https://m.edsoo.ru/6a22ble8

OBIIEE KOJIMYECTBO YACOB
I10 ITPO'PAMME

102



https://m.edsoo.ru/6a22b1e8
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a

11 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontpoabnbie | IlpakTnyecku
n/n Bcero u3yyeHusi | oOpasoBaTejibHbIE
padoThI e padoThbI
pecypchl
1 AtoMm. CocTaB aTOMHBIX sJIEP. 1 bubnnorexa [JOK
XuMUYeCcKuil 35ieMeHT. M30TombI https://m.edsoo.ru/59c112ee
) CtpoeHue 31eKTPOHHBIX 000JI0UYEeK 1 bubnuorexa LIOK
aTOMOB, KBaHTOBBIE UMClIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMuueckux | bubnuorexa [JOK
AJIEMEHTOB (S-, p-, d-, f-ameMeHTHI) https://m.eds00.1u/61294af9
4 Pacnipenenenvie 31eKTpOHOB MO 1 bubnnorexa [IOK
aTOMHBIM OpOUTANISIM https://m.edsoo.ru/f5£750fe
DIIeKTPOHHBIE KOH(DUTYpALIUU
P duryp bubmuoreka [JOK
5 aTOMOB 3JIEMEHTOB B OCHOBHOM H 1
. https://m.edsoo.ru/8149e846
BO30YXIEHHOM COCTOSTHUH
6 DNeKTPOHHBIE KOH(UTYpAITH HOHOB. 1 bubnnorexa [JOK
DNIEeKTPOOTPULIATETLHOCTh https://m.edsoo.ru/a0764b24
IIepuoanueckuii 3aK0H U
[lepuonnueckas cucrema
bu6mmoreka [JOK
7 XUMUYECKUX dieMeHToB /1. U. 1
. https://m.eds00.ru/16957¢01
MenpeneeBa, CBsI3b C COBpPEMEHHOM
TEOpPUEH CTPOEHHUS aTOMOB
8 3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB 1 bubnnorexa [JOK
XAMHUYECKHX IIEMEHTOB U https://m.edsoo.ru/f8468927
00pa3yeMbIX UMH MPOCTHIX U
CJIO’KHBIX BEIIECTB MO rPyIIaM U



https://m.edsoo.ru/f8468927
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/59c112ee

eproIam

Cucremaruzanusa 1 00001IeHIIE

bu6nmoreka [JOK

9
3HAaHWH 110 TeMe https://m.edsoo.ru/8fad2942
Bunpl xuMudeckou CBSI3H.
MexaHu3MBbl 00pa3oBaHHS
10 KOBaJICHTHOM CBsA3U. Bomoponuasa bubnnorexa [IOK
' P https://m.edsoo.ru/5a8072af
CBsI3b. MeXMOJIEKYIISIpHBIE
B3aUMO/ICUCTBUS
BanenTHOCTb 1 BaJICHTHBIE
1 BO3MOXHOCTH aTOMOB. CBsI3b bubmuoreka [JOK
AJIEKTPOHHOMU CTPYKTYPBI MOJIEKYII C https://m.edsoo.ru/3d2¢ca093
UX T€OMETPUUYECKUM CTPOCHUEM
[IpeacraBieHnss 0 KOMIUIEKCHBIX
12 COEIUHEHUIX: COCTaB U bubnmorexa [IOK
) https://m.edso00.ru/8c66b12a
HOMEHKJIaTypa
BemniecTBa MoJiekyisipHOTO U
13 HEMOJIEKYJISIPHOTO CTPOEHUS. THIIbI bubmuorexa [JOK
KPUCTAIUIMYECKUX PELIETOK U https://m.edsoo.ru/e167635b
CBOICTBA BEIIIECTB
[ToHsiTHE O MHUCTIEPCHBIX CUCTEMAX.
14 IIpencraBinenue 0 KOJUIOUIHEIX bubmorexa LOK
P https://m.edsoo.ru/da2¢70e4
pacTBopax
WctruHHBIEC pacTBOPHI: HACKIIIICHHBIE
15 Y1 HEHaCHIIICHHBIEC, PACTBOPUMOCThH bubmmorera [TOK
s P ' https://m.edsoo.ru/e9ccdd8d
Kpucramnoruapatst
16 CriocoObI BEIpaKEHUS KOHIICHTPAIIHH bubnmnoreka [JOK
pacTBOpOB https://m.edsoo.ru/328e653a
17 Pemenue 3aga4 ¢ MCIOJIL30BAaHUEM bubmuoreka [JOK



https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/5a8072af

HOHATHH "MaccoBas I0JId
pacTBOpEHHOTO BellecTna',
"MoJIgIpHas KOHLIEHTparus"

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

Knaccudukanus u HoMeHKIaTypa

Bbu6nuoreka [JOK

18
HEOPTaHWYECKNX BEMIECTB https://m.edsoo.ru/bf9e108d
19 Cucremaru3anus u 0000IICHUE bubmuoreka [JOK
3HAHUH 110 TeEME https://m.edsoo.ru/8d2c6a3a
KonTponbnas pabota mo Temam
"Crpoenue atoma. llepunoanueckuit
20 3akoH U [lepronnueckas cucrema bubnnoreka [JOK
XUMUYECKUX deMeHToB /1. 1. https://m.edsoo.ru/70a60aa4
Menpneneesa", "CtpoeHue BeliecTna.
Mmuoroo6pasue BeniecTs"
Knaccudukanus XuMHUIECKUX
peaKkuuii B HEOPraHU4ECKOU U
71 OpraHUYEeCKOM XMMHUH. 3aKOH bubnnorexa [JOK
COXpaHEHUsI MACChI BEILIECTB; 3aKOH https://m.edsoo.ru/6335cdd2
COXpaHEHHUS U MPEBPAIICHUS YSHEPTUU
MIPU XUMHUYECKUX PEAKIIMIX
TennoBble 3¢ (HeKThl XUMUYECKUX
22 eaknui. TepMoxXUMHUYECKUE bubnmorexa [IOK
P P https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruncienus no ypaBHeHHUSIM
23 XUMHAYECKUX PEAKIINN U bubmorexa LOK
p https://m.eds00.1ru/87b13954
TEPMOXUMHYECKUM YPaBHEHUSIM
CKOpOCTh XMMUYECKOU peaKlnuu, €€
24 3aBUCHUMOCTB OT Pa3IuYHBIX

dakropoB. Katanus u karaan3aTopsl



https://m.edsoo.ru/87b13954
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/bf9e108d

I'omorenHnIe réeTCpPOrcHHbIC

25
peaKiuu
[TpakTnueckast padora Ne 1 o teme
26 "BnusiHue pa3nuyHbIX (PaKTOpOB Ha brbamorexa HOK
p . p " https://m.edsoo.ru/l1facaldl
CKOPOCTh XUMHUUYECKOU PEaKIINH
7 OOpaTtumbie 1 HEOOpaTUMBIE bubnmnoreka [JOK
peakuyuy. XMMHUYECKOE PAaBHOBECHE https://m.edsoo0.ru/30952{9b
[TpakTuyeckas padora Ne 2 o Teme
)3 "BausiHue pa3IuyuHbIX (PaKTOPOB HA bubnuoreka [IOK
[MOJIOXKEHUE XUMUYECKOTO https://m.edsoo.ru/3bf34¢17
paBHOBECHS"
DIIEKTPOJIUTHYECKAS TUCCOIUALIHS.
29 CI/IJ‘IBHI:IC 1 CJ1a0BIC SIICKTPOIUTHI bubmorera [JOK
p ) https://m.edsoo.ru/5f766bdf
Crenenp auccouualuu
Honnoe nponssenenue Boasl. Cpena
30 BOJIHBIX eI:CTBo oB. Bogopo HLIpﬁ bubmorera [IOK
a p POB. BOAOPOA https://m.eds00.ru/3966ca89
nokasatenb (pH) pactBopa
I'maponus coneit. Peakuu,
31 MPOTEKAIOIIKNE B PacTBOPax bubmmorera [JOK
P B p p https://m.edsoo0.1ru/09d5a9bd
AIEKTPOIUTOB
[TpakTnueckas padbora Ne 3 o teme
32 "XUMHUUYECKHUE PEAKIIMHA B PACTBOPAX bubmmorexa LHOK
P P p https://m.edsoo.ru/2e3daeb0
AIIEKTPOIUTOB
OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC
33 eakiuu. Baxknenie oKuCIuTe I u bubmotera [IOK
peaKil. https://m.eds00.ru/56226060
BOCCTAaHOBHUTEIH
14 MeTo/ 37IeKTPOHHOTO (JIEKTOHHO- bubmuoreka [JOK

MOHHOTO0) OanaHca

https://m.edsoo0.ru/ftb691387



https://m.edsoo.ru/fb691387
https://m.edsoo.ru/56226060
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/30952f9b

35 DJIEKTPOJIN3 PACTBOPOB U PACILUIABOB bubnuorexa [JOK
BEIIICCTB https://m.eds00.ru/93fb97d2

36 Pemenue 3amad pa3sImyHBIX THIIOB bubmmorera [TOK

lad p https://m.edsoo.ru/5a859d16
37 Pemenue 3amad pa3sIMyHBIX THUIIOB bubmmorexa [OK
adp https://m.edsoo.ru/5afa265d
CucreMaTuzanus 1 00001IeHnE
38 3HaHUH 110 TeMe "XHUMHYECKHE bubmmorexa [OK
" https://m.edsoo.ru/c161eb85
peaKIuu

39 KonTponbhas pabota no teme bubnnorexa [IOK
"Xumuueckue peakuun'” https://m.edsoo.ru/a8a0a930
ITonoxeHne HEMETAIIOB B
Ilepnonnueckoi cucreme

40 XUMHYeCKnX deMeHToB Jl. U. bubmuoreka [JOK
MenneneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
cTpoeHust ux aromoB. dusnyeckue
CBOMCTBA HEMETAJIOB
Annotponusi HeMeTauioB (Ha

41 puMepe KUCIopoa, cepsl, pochopa bubmmorexa LIOK

PHMEp PO, CCpRL, p https://m.edsoo.ru/ef92c91c
U yTIeposa)

4 Bogopon: nonyuenue, pusndeckue u bubnnorexa [JOK
XUMHUYECKHE CBOMCTBA. [ Mapusl https://m.edsoo.ru/0aa8f613
I"ayorensl: HaX0XKJIEHHUE B IPUPOJIE,

43 CHoCcOOBI MOJyYSHUS (pml/lqllcl:me u bubmmorexa LIOK

y L https://m.edsoo.ru/4e223795
XUMHYECKHE CBOMCTBA
l"anorenoBonopoabl. Baxkunelve
bu6mmoreka [IOK
44 KHCIIOPOJICOICPIKAIINE COCTUHECHUS

rajaorcHoB

https://m.eds00.ru/6b3255¢6



https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/ef92c91c
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https://m.edsoo.ru/5afa265d

JlabopaTopHble U IPOMBIIILJICHHbIE
CrocoObl OJTyYEHUs TaJOTeHOB.

bu6mmoreka [IOK

45
[IpuMmeHeHue raJoreHoB U UX https://m.edsoo.ru/6971aca4
COECUHEHUN
[TpakTuueckast paborta Ne 4. Pemenue
46 SKCIEPUMEHTAIBHBIX 33]1a4 110 TEME Bubnuotexa LIOK
p g https://m.edsoo.ru/8b26fecd
"T"anorensr"
Kucnopon: nabopatopusie
MPOMBIIIJICHHBIE CIIOCOOBI
47 NOJTyYeHHUs1, PU3NUECKUE U bubmmorexa LIOK
y ’ N https://m.edsoo.ru/c8abc36a
XuMU4eckue cpoiictBa. O30H.
[IpuMeHeHne KUCIopoa U 030Ha
bubmnoreka [HOK
48 Oxkc €pOKC
KBTI TICPOKCHIBT https://m.edsoo.ru/5¢8816a0
49 Pemenne 3a1a4 pa3aMyHbIX TUIIOB bubmmorexa LOK
Aatp https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOXXIIeHHEe B IPHUPOJIE,
50 cngco6m MOJTy4YeHUs qf)ml;qecxne u bubmmorexa LIOK
Y L https://m.edsoo.ru/46afae16
XHMHYECKHUE CBOMCTBA
bu6mmoreka [IOK
51 CepoBonopon, CyJIbpuasl
POBOOPO, CYIbHHA https://m.edsoo.ru/7¢875999
Kucnopoacoaeprkamiye coeqUHEHUS
52 cepbl gCO6GHHIZ)CTI/I CBOMCTB cepHOU bubmmorexa LIOK
PbL. P https://m.edsoo.ru/8cfa2548
KHUCJIOTBI
[TpakTuueckas padora Ne 5. Pemenue
53 AKCIIEPUMEHTAJIbHBIX 337124 110 TeME Bubnuorexa LIOK
. P . | https://m.edsoo.ru/0atb05e4
Cepa u e€ coemuHeHUS
54 A30T: HaXO0XICHUE B IPUPOJIC, bubnuorexa [JOK



https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/8b26fecd

CrocoObI MOJTydeHusl, PU3NIECKHUE U
XUMHYECKHE CBOMCTBA. AMMUAK,
HUTPUIBI

https://m.edsoo.ru/badd2255

Kucnopoaconepxamme coe guHeHNs

55 a3zoTta. OcoOEHHOCTH CBOMCTB bubmorexa HOK
T https://m.edsoo.ru/e2965afe
a30THOW KUCJIOTBI

56 IIpumenenue azoTa 1 €ro bub6nuorexa LIOK
coelMHEeHUI. A30THbIE yA00peHUs https://m.edsoo0.ru/129£5059
dochop: HaXOkKACHHUE B IPUPO/IEL,

57 CrocoObl OMyUYeHUs!, PUINIECKUE U bubnnoreka [JOK
XUMHYECKUe CBOMcTBa. Docdubl u https://m.edsoo.ru/9a6b43ec
dochun
Oxcuasl dpocdopa,

58 docdo c((i)) e(bmz ue kucaotel. Conu bubmmorexa LIOK

p I\[, prKalll ) https://m.edsoo.ru/c7a2d429
dbocdopHOIi KHCTOTHI

59 [Tpumenenue docdopa u ero bubnuorexa [JOK
coenuHeHUi. DochopHbIe yaoOpeHus https://m.edsoo.ru/a218070a
[IpakTuueckas pabora Ne 6. Pemenue

bu6mmoreka [IOK
60 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME
https://m.edsoo.ru/8175ac3f
"A3zot u pochop u ux coequHeHU"
VYraepona: Hax0XACHUE B IPUPOJIE,
AJUTOTPOITHBIE MOIU(UKAIINN; bubnmoreka [JOK

61 .

(bU3HYECKHEe U XUMUYECKHE CBOMCTBA, https://m.edsoo.ru/leb19f9¢
MIPUMCHCHHE
Oxcup yraepona(Il), oxcup

62 e oya(I\l;)) F(OJI)LHasI KHCJIOTa U bubmorexa HOK
y,_ PO 4 https://m.edsoo.ru/dba58adf
e€ conu

63 Pemienue 3aa4d pa3iMuHbIX TUIIOB bubnmoreka [JOK



https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/e2965afe

https://m.edso00.ru/6029b609

Kpemuuii: HaxoIeHHE B TPUPOJIE,

bu6mmoreka [IOK

64 CIIOCOOBI TIOJTyYe 3UYECKUE
1 POy ?HH’ usuaccine n https://m.edsoo.ru/143558ab
XUMUYECKHE CBOWCTBA
65 Oxcun kpemuaus(IV), kpemaueBas bubnmoreka [JOK
KHUCJIOTA, CUJIUKAThI https://m.edsoo.ru/3170e7bl
IIpuMeHeHne KpeMHUS U €r0o bubnnorexa [IOK
66 coeauHenuii. CTekIo, ero https://m.edso0o.ru/393cdac0
[10JIy4E€HHUE, BUJBI CTEKIIA https://m.edsoo.ru/5823cefb
67 Pemenue 3a1ayu pa3aMuHbIX THIIOB bubmorexa HOK
adp https://m.edso0o.ru/b624{801
68 Cucremaru3anus u 0000IICHUE bubmuoreka [JOK
3HaHui 1mo teme "Hemeraminr" https://m.edsoo.ru/6e864db5
69 KonrponbHas padora no reme bubnmorexa [IOK
"HemeTamasr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yJabTaToB KOHTPOJIbHON bubnuorexa [JOK
paboThI, KOPPEKIIHS OIMTHOOK https://m.edsoo.ru/2b7e¢9510
[TonoxxeHne MeTaIIOB B
[Tepuoanueckoit cucteme
71 XHUMUYECKHUX DJIEMEHTOB. bu6mmoreka [IOK
OCco0OEHHOCTH CTPOCHHMS https://m.eds00.ru/9839¢16¢
AJIEKTPOHHBIX 000JIOYEK aTOMOB
METaJIJIOB
OO6mme Guznyeckre CBOMCTBA
72 MeTaioB. [[ppuMeHeHne MEeTaIOB B bubmorexa [JOK
P https://m.edsoo.ru/51dac9d3
OBITY ¥ TEXHUKE
7 CmaBel metamioB. Kopposus bubnmoreka [JOK

MCETaJlJIOB

https://m.edsoo.ru/42b872e3
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https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/143558ab

bu6mmoreka [IOK

74 Pemenne 3agay pasiInyHBIX THIIOB
p https://m.edsoo.ru/e3de37b6
DIIEKTPOXUMUYECKUH P
75 HanpspKeHui MetasutoB. OOmme bubmorexa LOK
p ' https://m.edsoo.ru/94eb377a
CIoCOObI OTYyYEHUS] METAJUIOB
OO1as xapakTepucTUKa METaJIOB
[A-rpynmnsl [leproanueckoi CUCTEMBI
76 XUMHUYECKHX AnieMeHToB. Harpuii n bubnuorexa [JOK
KaJIU: Moy4YeHue, Gu3ndecKue u https://m.edsoo.ru/e12c¢26b3
XUMUYECKHE CBOKCTBA, IPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCAMHEHUI
OO6mrast xapakTepUCTHKA METAJIJIOB
[TIA-rpynms [Tepuoanyueckoit
CHCTEMBI XUMHYECKUX IJIEMEHTOB.
77 Maruuii 1 KaJablUi: HOJIyYECHHUE bubmorexa LOK
' y N https://m.edsoo.ru/7¢3e49c0
buznyecKkue 1 XuMUYEeCKHe CBONCTBA,
MIPUMEHEHNE MTPOCTHIX BEIIECTB U MX
COECIUHEHUN
JKEcTKOCTE BOAKI M CITOCOOEI €€ bubnnoreka [IOK
78
yCTpaHEeHUs https://m.edsoo.ru/c74bfae9
AIOMUHUN: TIOTy4YeHue, (pusnueckue
79 cCKIe CBOHCTEA bubnuorexa [JOK
1 XUMUYECKHE CBOMCTB
’ https://m.eds00.ru/0e79b266
MpUMEHEHNE
AmpoTepHbIe CBOICTBA OKCHIA U
TUAPOKCHJIA ATFOMUHUS, bu6nmoreka [JOK
80
TUIPOKCOKOMIIJIEKCHI AJTFOMUHUS, X https://m.edsoo.ru/5d12d318
MIpUMEHEHNE
81 Perenue 3a1au pa3auyHbIX THIIOB



https://m.edsoo.ru/5d12d318
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[TpakTuueckas padota Ne 7. Pemenue

82 SKCIEPUMEHTAILHBIX 3a/1a4 10 TEME bubmorexa LHOK
" P " https://m.edsoo.ru/27a4af43
MeTaiuibl TJIaBHBIX MOJATPYIIIT
OO6m1ast xapakTepUCTHKA METAJIJIOB
23 no0ouHbIX noarpynn (b-rpymm) bubnnorexa [JOK
[Tepuoanueckoit cucTemsl https://m.edsoo.ru/610d7431
XUMHYECKHUX IJIEMEHTOB
du3nyecKkue U XMMHUYCCKHE CBOMCTBA
84 XpoMa U €r0 COEANHEHUN, UX buGnnorexa [IOK
P ’ https://m.eds00.1ru/9911bef3
MpUMEHEHNE
Baxwnerinme coeMHEHUsT Maprasia.
85 [TepmanranaT Kayius, €ro bubmorera [IOK
P 9 https://m.eds00.ru/039d69¢8
OKHUCJIUTEJILHBIC CBOMCTBA
DU3UYECKUE U XUMUYECKHIE CBOMCTBA
26 JKeJie3a M €ro COSUHEHUM. bubmuoreka [JOK
Ilonmyyenue U NpUMEHEHHUE CILIABOB https://m.edsoo.ru/1b7f8741
Keyesa
DOU3NYECKUE U XUMHUYECKHE CBOMCTBA
87 MeIU U €€ COeIUHEHUM, X Bubmrorexa ITOK
’ https://m.eds00.ru/2bc0f954
MIPUMEHEHNE
DOU3NIECKUE U XUMHUYECKHE CBOMCTBA
28 IIMHKA ¥ €r0 COCAUHEHMI, NX bu6mmoreka [{OK
npuMeHeHue. ['uapoKCOKOMIUIEKChI https://m.edsoo.ru/blf2beal
LHKA
[IpakTuueckas paborta Ne 8. Pemenue
bu6mmoreka [{OK
&9 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME
" " https://m.edsoo.ru/a6e352ea
Mertasmipl TOOOYHBIX TTOATPYIII
90 Pemenue 3agayd pa3iMuHbIX THUIIOB bubnuorexa [JOK
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https://m.edsoo.ru/a8b83d83

O06001IEHE 1 CHCTEMAaTA3 AN

bu6mmoreka [IOK

91 3y4EHHOI0 MaTepHalla 1o Teme

f:l YHCHH r" MaTepuaia fio Tem https://m.edsoo.ru/e91{e975
Merannsl

9 KonrpomnpHas padora mo reme bubmuorexa [IOK
"Merasmib" https://m.edsoo.ru/83f63ea3

93 AHanu3 pe3yabTaToB KOHTPOJIBHON bubnuoreka [IOK
paboThI, KOPPEKIIUS OMUOOK https://m.edsoo.ru/9ebff2fd
Ponp xumun B o0ecrieueHUN

94 YCTOMYHUBOI'O pa3BUTHUSA bubnuoreka [IOK
yesoBeuecTBa. [IoHsATHE 0 HAYYHBIX https://m.edsoo.ru/080fe1{0
METOJIaX UCCIIEI0BAaHUS BEILIECTB
Hayunble npuHUUITBI OpraHu3alnuu

95 XUMHUYECKOTO MTPOU3BOCTBA. bubnumorexa [IOK
[TpoMbIneHHbIE CTIOCOOBI https://m.edsoo.ru/2e45a44f
II0JIyYEHUs BaKHEHMILINX BEILIECTB
XHUMHUECKOE 3arps3HEHUE

96 OKPY’KaOIIeH cpeabl U €ro bubmmorexa [JOK

2 Hl pex https://m.edsoo.ru/9f11bf51

MOCJIE/ICTBUS

97 XUMHUS U 3J0pPOBBE UEIOBEKA. bubnnorexa [JOK
JlekapcTBEeHHBIE CpeICTBA https://m.edsoo.ru/a6552721
Xumus mumy. Poinb XuMuu B

98 o0ecreyeHny MUIIeBOn brbamorexa LOK

B https://m.edsoo.ru/1f7bSbd2

0e301acHOCTH

99 Kocmernueckue u napdromepHbie bubnmnorexa [JOK
cpeactsa. beiToBas Xxumus https://m.edsoo.ru/da42d5a9

100 X¥MHSA B CTPOUTEIIBLCTBE. bub6nuoreka [IOK

Baxwuerime cTpouTebHbIE U

https://m.edsoo.ru/61e69003
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KOHCTPYKLMOHHbBIE MaTepUaJIbI

XMMHS B CEJILCKOM XO3SIUCTBE.

101 Opraandeckie 1 MUHEPAILHBIE 1 bubmmorera [TOK
p P https://m.edsoo.ru/fd39587d
yaoOpeHust
102 Cucremaru3anus u 0000IICHUE 1 bubmuoreka [JOK
3HAHUU IO TEME https://m.edsoo.ru/db979¢70
OBLIEE KOJIMYECTBO HACOB I10 102

I[TPOTPAMME
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MPOBEPSIEMBIE HA EI'D 110 XUMWU TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IMPOTPAMMBI CPEJHETO OBIIEI'O OBPA3OBAHUSA

Kon
NpoBepsieMoOro
TpedoOBaHMS

IIpoBepsiemble TpeOOBaHMS K NPeAMETHBIM pe3yJabTaTaM
0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero
o0urero oopazoBaHust

1

Bnaaenue cucremMoil XMMUYECKUX 3HAHUM, KOTOpasi BKJIKOYAET:

1.1

OCHOBOITOJIATAIONIHE TOHATHS (XUMUYECKUAN JIEMEHT, aTOM, H30TOIIBI,
AJIEKTPOHHAss 000JI0YKAa aToMma, S-, p-, d-3JIEKTPOHHBIE OpOUTANIU
aTOMOB, OCHOBHOE€ U BO30YKJIEHHOE COCTOSIHUE aTOMa, MOH, MOJIEKYJIa,
BAJIEHTHOCTb,  3JEKTPOOTPUIATENBHOCTh,  CTENEHb  OKHCIICHHS,
XUMHYECKasi CBs3b (O- W T-CBSI3b, KPAaTHBIE CBA3M), THOpUIU3ALUS
aTOMHBIX OpOWTaNel, KpUCTAUIMYecKas pemeéTka, MOJb, MOJSpHas
Macca, MOJSPHBIH 00BEM, MOJISpHAs KOHIICHTpAIUs, PacTBOPHI
(MCTUHHBIE, TUCHIEPCHBIE CUCTEMBI), KPUCTAJUIOTHAPATHI, YTIIEPOIHBIH
CKeneT, (QyHKIMOHANbHAsl TPYMIa, paguKkal, M30MEpbl, CTPYKTypHas
dopmyna, wu3omepuss  (CTpyKTypHasi, Treomerpuueckas  (Luc-,
TPAHCU30MEPHsI), TOMOJOTMYECKHH Psiji, TOMOJIOTH, YTJIEBOJOPO/IBI,
KHCJIOPOJI- U a30TCOJIEprKaIllue COCTUHEHUs, OMOJIOIrMUECKH aKTUBHBIE
BemecTBa  (YyraeBoAbl, JKUpPBI, O€IKW), MOHOMEp, TOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSIPHBIE COCIWHEHMS, KPEKUHT,
pUGOPMUHT,  THUMBI  XUMHYECKMX  peakuuid  (OKHUCIUTEIHHO-
BOCCTAHOBUTEINIbHBIC, IK30- M SHAOTEPMHUECKHE, PEaKIMH HOHHOTO
oOMeHa, TOMO- W TE€TepOreHHbIC, OOpaTUMbIE W HEOOpaTUMBIE),
pacTBOp,  DIIEKTPOJIUTBI,  HEDJICKTPOIUTHI,  AJIEKTPOIUTHUYECKAS
JMCCOLMALUS, CTENEHb JUCCOLMAIMU, OKHCIUTEIb, BOCCTAHOBUTEIb,
JMEeKTPOJIU3,  CKOPOCTh  XHMHUYECKOM  peakuuu, XUMHUYECKOoe

paBHOBECHE)

1.2

TEOPHH M 3aKOHBI (TCOpUS XHUMHUYECKOTO CTPOCHHUS OPTraHUYECKHUX
BemecTB A.M. byTiepoBa, Teopus 3IEKTPOIUTHUYECKON TUCCOLMAIUH,
[Mepuoanueckwuii 3akon J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MACCHhI),
3aKOHOMEPHOCTH, CUMBOJIMYECKHI SI3bIK XUMHUHU, MUPOBO33PEHUYECKHUE
3HAHUS, JEKAUIMEe B OCHOBE ITOHUMAHUS IPUYUHHOCTU U CUCTEMHOCTH
XMMHYECKUX SBJICHUNA, COBPEMEHHBIEC TMPEJCTABICHUS O CTPOCHUU

BEIL[ECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HaIMOJIEKYJIIPHOM YPOBHSX

1.3

MMpEaACTaBJICHUA 0 MEXaHHU3Max XUMHUYCCKUX pCaKHHﬁ,




TEPMOIAUHAMHUYCCKUX n KHMHETHYCCKHUX 3aKOHOMECPHOCTIX Hux

MMPOTCKaHUA, 0 XUMUYCCKOM PABHOBCCHUU, NUCIICPCHBIX CUCTCMAX

1.4

Q)aKTOHOFI/I‘leCKI/IC CBCACHHUA O CBOﬁCTBaX, COCTaBC, IIOJYUCHHUH U
0e301macHOM HUCIIOJIB30BaHNU Ba)KHEHUIITHX HCOPTaHNUYCCKUX n
OpTraHHUYCCKUX BCUICCTB B 6LITy n HpaKTHqCCKOﬁ ACATCIIBHOCTH

YCJI0OBEKa

1.5

oOurre Hay4yHble IPUHIMIIBI XUMHUUECKOTO ITPOU3BOJICTBA (Ha IpUMeEpe
IPOM3BOJICTBA CEPHOM KHUCIIOTHI, aMMHaKa, METaHoJa, NepepadoTKu

He(TH)

CdopMupoBaHHOCTH YMEHUI BBISBIISTH:

2.1

XAapaKTCPHBIC TMPU3HAKK W B3dUMOCBA3bL U3YYCHHBIX HOHﬁTHﬁ,
MNPUMCHATh COOTBCTCTBYIOINUC IMOHATHA IIPH OIIMCAHHU CTPOCHHA U
CBOICTB HCOPTaHNYCCKUX n OpraHn4eCKuXx  BCLICCTB u ux

[IPEBPAILCHUI

2.2

B3aMOCBSI3b XHUMHUYECKUX 3HAHUM C MOHATUIMH H npeaACTaBJICHUAMU
APYyrux npeamMeToB U1 0oJiee 0CO3HAHHOI'0 TOHUMAHHMS U OOBSICHEHUS

CYIITHOCTH MAaTCpUAJIbHOI'O €AUHCTBA MHUPaA

CdopMUpOBaHHOCTH YMEHHSI HUCIIOJIb30BATh:

3.1

HAaVMEHOBAHMSI XUMHYECKHX COCIMHEHHM MEXIYyHApOIHOTO CO3a
TEOPETUYECKOW M IMPUKIAJHOM XMMHM M TPUBUAIBHBIC HA3BAHMS
BEILLECTB, OTHOCAIIMXCA K H3YYEHHBIM KJIacCaM OPraHUYECKUX |

HEOPraHUYECKUX COCIMHEHU

3.2

XMUMHUYECKYI0 CUMBOJIMKY JJIsi COCTaBJIEHUS (HOpMYJ HEOPraHHMUECKUX
BEUIECTB,  MOJIEKYJSIPHBIX M CTPYKTYpHbIX  (pa3BEpPHYTHIX,

COKpAIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYECKHX BEILECTB

ChopMHUpOBaHHOCTh YMEHHS KIACCU(DUITMPOBATD:

4.1

HCOPraHn4CCKUC BCHICCTBA, CAMOCTOATCIILHO BBI6I/IpaTB OCHOBaHHA H

KPUTEPUH IS KIaCCU(DUKAIIMY U3Yy4aeMbIX XUMHUYECKUX OOBEKTOB

4.2

OpPraHuvYCCKHUC BCIICCTBA, CAMOCTOSATCIBHO BI:IGI/IpaTL OCHOBaHHUA H

KPUTEPUH JUIs KIacCU(DUKAIIU U3y4aeMbIX XMMHUYECKUX OOBEKTOB

4.3

[0 Pa3IMYHbIM MPHU3HAKaM (YMCIy M COCTaBy pearupyrollux BEILECTB,
TerioBoMy 3((dexTy peakuuu, H3MEHEHUIO CTeleHeHd OKUCIICHUs

3JIEMEHTOB, OOPAaTUMOCTH PEAKIINH, YIACTHIO KaTaTu3aTopa)

ChopMUpOBAaHHOCTH YMEHHSI XapaKTEPU30BaATh AICKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM U BO30YXIAEHHOM COCTOSIHUM) U HOHOB
XUMUYECKUX 3J1eMeHTOB | — 4 mepuonoB I[lepuoamdeckoil cucTteMbl

I[I/I MeHpeneeBa U MX BaJCHTHbBIE BO3MOXXHOCTH, UCIIOJIB3YS IMOHATHUA




s-, p-, d-DJIIEKTPOHHBIE OPOUTAIIH, SHEPTETUUECKUE YPOBHU

CdopmupoBaHHOCTH YMEHUS OOBSCHSATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHUYECKHX AJIIEMEHTOB M 00pa3yeMbIX UMHU COCAMHEHUN IO

IIepUOJIaM U IpyIIaM

ChopMupoBaHHOCTH YMEHHUS COCTaBJIATH YPABHEHUS XHUMHYECKHX

peaxiuil ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ IMoCpCACTBOM

COCTaBJICHUS 3JICKTPOHHOTO OaaHca 3TUX peaKI_lI/Iﬁ

7.2

YPaBHEHUsI PEAaKUUN pa3IMYHBIX THIIOB; IIOJIHBIE M COKpAlllEHHbIE
YpaBHEHHsS pEaKUWid HOHHOTO OOMEHa, YYHTHIBas YCJOBHUS, IPH

KOTOPBIX 9TH pCaKIUU UAYT JO KOHIA

7.3

peakuuii TUApoIN3a, peakuuil KOMILJIEKCOOOpa3oBaHUs (Ha NpuMepe

THUAPOKCOKOMIIJICKCOB IMHKA U aJ'IIOMI/IHI/IH)

ChopMUpOBaHHOCTH YMEHHUS MTOATBEPIKIATH:

8.1

Ha KOHKPETHBIX IMpHMepax XapakTep 3aBHUCHUMOCTH PEaKIMOHHOM
CIIOCOOHOCTH OPraHUYECKUX COCJUHEHUHW OT KpAaTHOCTH U THIA
KOBaJICHTHON CBsI3U (G- M T-CBSI3W), B3aHMMHOTO BJIMSIHHUS aTOMOB U
Ipynmn aToMOB B MOJIEKyJaX, a TakKe OT OCOOEHHOCTEW peanu3aluuu

Pa3INYHbIX MCXaHU3MOB IIPOTCKAaHUA peaKL[I/Iﬁ

8.2

XApaKTCPHBIC XUMHUYCCKUC CBOMCTBaA BCHICCTB COOTBCTCTBYIOIIMMU

DKCIIEPUMEHTAMH U 3aIIUCSMU YPABHEHUN XUMUYECKUX PEAKIUI

CdopMHpOBAaHHOCTHh YMEHHUS XapaKTEPH30BATh COCTaB U BAKHEUIITHE
CBOMCTBA BEIIECTB, NPUHAMICKANIUX K ONpPENEIEHHBIM KilaccaM U
rpyImnaM COEIMHEHHM (TIPOCThIE BEIIECTBA, OKCHUIbI, THUIPOKCHUIBI,
COJIU; YTIJIEBOAOPObI, MPOCTHIE A(DUPBI, CIUPTHI, PEHONBI, aTbAECTUADI,
KETOHBI, KapOOHOBBIE KHCIIOTHI, CIOXKHBIE 3(DUPBI, KUPBI, YTIEBOJIBI,

aMUHBI, aMUHOKHUCJIOTHI, OCITKH )

10

CdopMUpPOBAaHHOCTh YMEHHSI MPOBOJAUTH PACUEThl MO0 XUMUYECKUM
dbopMyllaM U ypaBHEHUSM XUMHUYECKHX PEAKIUN C UCTOIH30BAHUEM

(1)I/ISI/I‘I€CKI/IX BCIINYHNH:

10.1

Macchl (00BEMa, KOJMMYECTBA BEIECTBA) MPOAYKTa PEAKIUH, €CIU
OJTHO M3 MCXOJHBIX BEILIECTB JaHO B BHUJE PAacTBOpa C ONpeAeNEHHOMN
MacCOBOM J10JIe pacTBOPEHHOTO BEIIECTBA WM JAaHO B H30BITKE

(MMeeT mpuUMecH)

10.2

MaccoBOM WM 00BEMHOM 10U, BBIXO/1A MPOAYKTA PEAKIIHH

10.3

TerI0BOTO 3¢ (deKTa peakiui




10.4

00BEMHEIX OTHOIICHUI T'a30B

10.5

10 HAXOXJACHUIO XUMUIECKOU (hOPMYITBI BEIIECTBA

11

Brnanenue cucrtemoil 3HaHU O METOJaX HAYYHOrO MO3HAHMS SIBIICHUM
MPUPOJBI, HCIIOJIB3YEMBIX B E€CTECTBEHHBIX HAayKaXx W yMEHHUE
NPUMEHATh A3TH 3HAHUSA MPU SKCHEPUMEHTAIBHOM HCCIEIOBaHUU
BEIISCTB M JUIs1 OOBICHEHUS XUMHYECKUX SBJICHUH, UMEIOIINX MECTO B
NpUPOJIE, MPAKTUUECKON NESITEIbHOCTU YeJIOBEKa M B MOBCEAHEBHOM

KU3HU

12

ChopMHUpOBaHHOCTh YMEHHS TPUMEHSTH (HMCIOJIB30BAaTh) 3HAHUS O
COCTaB€ M CBOWCTBAaxX BEUIECTB JJIsi SKCIEPUMEHTAIBLHOM MPOBEPKHU
TUTIOTE3 OTHOCUTEIIbHO 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
peakuMii M MPOTHO3UPOBAHMS BO3MOXKHOCTEM HX OCYLIECTBJICHUS;
CUCTEMHBIE XMMHUYECKHE 3HAHUA I OOBSICHEHHS U MPOTHO3UPOBAHUS
SBJICHUM, MMEIOIIUX €CTECTBEHHOHAYYHYIO TPHUPOAY; IJSl TPUHSATHUS

I'paMOTHBIX peH_ICHI/Iﬁ HpO6HCM B CUTyalusX, CBA3aHHBIX C XUMHEH

13

CdopmMupoBaHHOCTh YMEHHUS IJIAHUPOBATh U MPOBOJUTH XUMUYECKUI
DKCIEPUMEHT (IIOJyYE€HUE U W3YUYEHHUE CBOMCTB HEOPraHMUYECKUX U
OPraHWYECKUX BEUIECTB, KAYECTBEHHBIE pEaKIUU YIJIEBOJOPOJIOB
Pa3IUYHBIX KJIACCOB M KUCIOPOJCOAEPKAIMX OPraHUUECKUX BEIIECTB,
pelIeHHe  SKCHEPUMEHTAIbHBIX  337a4 0  Paclo3HaBaHUIO
HEOPraHUYECKUX U OPraHMYECKUX BEIIECTB) C COOIIOJACHHUEM MPaBUI
Oe3omacHoro oOpamieHdss €  BellecTBaMH U JIaDOpaTOPHBIM
o0opyzaoBanueM; (HOpMyIHpPOBaTh LIETU UCCIEIOBAHUS; MIPEACTABIATh
B Pa3lM4YHON (opMe pe3ynbTaThl SKCIEPHUMEHTa, aHAIU3UPOBATH U

OLOCHUBATDL UX NOCTOBCPHOCTD

14

CdopMupOBaHHOCTh YMEHHSI OCYIIECTBIIATD II€JICHATIPABICHHBIN TTOUCK
XUMHYECKOW WH(POpPMAIIMM B PA3TUYHBIX HCTOYHUKAX (Hay4dHas U
y4eOHO-Hay4Has JIUTEpaTypa, CPeJICTBA MAacCOBOM HMH(OpMAIMH, CETh
WHTepHer u npyrue), KpUTHUYECKH AHAJIW3UPOBAaTh XHMHUYECKYIO
uHpopMaImio, nepepadaTeiBaTh €€ M HCIOIb30BaTh B COOTBETCTBUHU C

MOCTaBJIEHHOW y4eOHOM 3a1aueit

15

ChopMUpOBaHHOCT, YMEHHUS TMPOTHO3MPOBATH, AHAIM3HPOBATH U
OIICHMBAaTh HMH(OPMAIIMIO C TO3MIMA 3KOJOTHYECKOW Oe30macHOCTH
MOCTIC/ICTBUI OBITOBOM M MPOU3BOJICTBEHHON JESITETHLHOCTH YeJIOBEKa,
CBS3aHHOW C TepepadOTKOM BemecTB; CHOPMHUPOBAHHOCTh YMEHUH
OCO3HaBaTh  OMACHOCTh  BO3JEWUCTBUS HA  JKUBBIE  OPraHU3MBI
OMpEAENEHHBIX BEIIECTB, MOHUMAs CMBICI MOKa3aTels NpeaesbHON

HOHYCTHMOfI KOHIOCHTpAllMM, W IOjACHATHL Ha IpHUMEpax CIIOCOOBI




YMEHbLICHUS M TPEeAOTBPAlleHUss HX BPEIHOrO BO3JCHCTBUA Ha

OpraHusMm 4€JI0BCKa




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

Kon IIpoBepsieMblii 3JIeMEHT COACPKAHUS

1 TeopeTnueckue OCHOBBI XUMUHU

Crpoenue BemiectBa. CoBpeMeHHasi MOJENIb CTpOeHUsl aToMma. Pacmpenenenue
AJIEKTPOHOB IO JHEpreTHueckuM YpoBHAM. Kitaccupukanus XuMHUYECKUX
1.1 aneMeHTOB. OCOOCHHOCTH CTPOSHUS SHEPTeTUYECKUX ypOBHEH aToMOB (s-, p-,
d->nemeHnToB). OCHOBHOE M BO30YXJIEHHOE COCTOSIHUS aTOMOB. DJIEKTPOHHAs

KoH(UTyparys aroma. BaleHTHBIC JIEKTPOHBI

[lepuognueckas cucremMa xumudeckux onaeMmeHtoB .M. Menneneesa.
Ousnyeckuit cmpica Ilepuoanueckoro 3akona .M. Menneneesa. [Ipuunnbl u
1.2 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB DJJIEMEHTOB M HX COCAUHEHUN I10
nepuojiaM W rpynmnaMm. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB MPOCTBIX

BCIICCTB, BOOOPOJHBIX COGHHHGHHﬁ, BBICHIUX OKCHUAOB U THAPOKCHUIOB

1.3 BanentHoCTb. D5eKTpoOoTpULIATEIbHOCTh. CTENEHb OKUCIECHUS

Bunsl  xumuyeckod  cBA3M  (KOBQJIEGHTHAs, WOHHAs, MeETaJUIMYecKas,
BOJOpPOJHAs) M  MexaHu3Mbl €€ oOpa3zoBaHUS. MeEXMOJIEKyIsIpHbIE
1.4 B3aUMOJEHCTBUA. BelecTsa MOJIEKYISIPHOrO U HEMOJEKYJISIPHOIO CTPOCHUS.
Tunel KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BEILECTB OT THUIA

KPUCTAJUIMYECKON pelIETKU

XuUMHUYECKas pcakuus. KHaCCI/I(I)I/IKaLII/IH XUMHUYCCKUX peaKI_II/Iﬁ B

1> HEOPraHWYECKOW U OPraHNYECKOM XMMHUH. 3aKOH COXPAaHEHHS MacChl BEILIECTB
1.6 CKkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3lIN4YHbIX (PaKTOPOB
1.7 TennoBble 3¢ (heKThl XMMUYECKUX peakiuil. TepMoxXxuMHuyeckre ypaBHEHHS
18 OOpatumbie peakiuu. XUMUYEeCKoe paBHOBecwe. DakTOphl, BIUSIOMIKME Ha
. cocTosiHue xumudeckoro paHosecus. [Tpunnun Jle llarense
OnektponmTrueckas auccorumaius. CuibHbIe U cinadbie dekTponuTthl. Cpena
1.9 BOJHBIX PAcTBOPOB BELIECTB: KHUCJasd, HeWTpanbHas, ienouyHas. CreneHb
avcconyanuu. Peakiium HOHHOTO oOMeHa
110 IMaapomms coneit. MonHoe npounsBenenue Boasl. Bomopoausril mokasarens (pH)
' pacTtBopa
CrocoObl  BbIpakK€HHMsI ~ KOHLIEHTpAlMM  pacTBOPOB:  MaccoBas  JIOJs
1.11 pPacTBOPEHHOIO  BEIIECTBA, MOJIIpHAas KOHLEHTpauusa. Hacelmennsle u

HCHACBIIICHHBIC paCTBOPLI, paCTBOPHUMOCTD. KpI/ICTaJ'IJ'IOl"I/IZ[paTBI

1.12 OKHUCIUTETHbHO-BOCCTAHOBUTEIbHBIC peakliuu. [1oBeIeHe BElIeCTB B cpefax ¢




pa3HbIM 3HaYeHreM pH. MeToipl 2JIeKTpOHHOTO Oaianca

1.13

DNEeKTPOIN3 pacTBOPOB U PACILUIABOB COJIEN

OcHOBEI HeOpFaHH‘{eCKOﬁ XUMHUHU

2.1

Knaccudukanus HEOPraHUYECKUX COCIMHEHHM. Homenkiatypa

HCOPTraHNYCCKUX BCIICCTB

2.2

XWMHYECKHE CBOWMCTBA BAXKHEWIIMX METAJJIOB (HATpPUH, KaJMid, KaJbIUH,
MarHui, aJlfOMUHUM, [IUHK, XPOM, XKeJIe30, Me/lb) U UX coenuHeHuit. OOme

CII0COOBI IMOJIy4YCHH MCTAJIJIOB

23

XUMHYECKHE CBOMCTBA BAXKHEWIINX HEMETAUIOB (TajOre€HOB, CEphI, a30Ta,
dochopa, yriaepoma W KpeMHHS) U HUX  COCIAUHEHUH  (OKCHOB,

KHCJIOPOJICOACPIKAINX KUCIIOT, BOJAOPOIHBIX COSTUHEHU)

24

I'enermyeckas CBA3b HEOPTaHNYCCKUX BCIICCTB, IPUHALJICKAIIUX K

Ppa3JINYHbIM KJIaCCaM

2.5

#H#HPar### nentudukanys Heoprannueckux coeqnHeHni. KauecTBeHHbIe

pCaKku Ha HCOPTraHNYCCKUC BCIICCTBA U NOHBI

OCHOBBI OPraHUYECKON XUMUHU

3.1

OCHOBHBIE TOJNOKEHHUSI TEOPUU XHUMUYECKOTO CTPOEHUS OPTraHUYECKUX
coequHeHnii A.M. byTtiepoBa. YTiIepoaHbIN CKEIET OPraHUYE€CKON MOJIEKYJIBI.
KpaTHOCTh XMMHYECKOH CBSI3U. S- U P-CBS3U. sp3-, sp2-, sp-rHOpHUIU3ALNH
opOuTanei aToMOB yriiepojaa. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XMMHYECKOTO

cTpoeHus Mosekyi. ['omonoru. I'omonornyeckuii psag. Mzomepus u uzomepsl

3.2

[Tonatne o ¢yHkuuoHaneHOW  Tpymnme. OpueHTaUHOHHBIE  APQPEKTHI

3aMECTUTEIEN

3.3

[IpencraBnenne o KiaccH(UKalMU OpraHUYecKux BemiecTB. HomeHkiarypa
OpPraHUYeCKUX COEAMHEHUH (cucTeMaTuyeckas) W TPUBHAJIbHBIE Ha3BaHUS

BOXHEUIIMX MPEACTABUTENECH KIIACCOB OPraHUYECKUX BEILIECTB

34

CBOGO,Z[HOpaIlI/IKaHLHHﬁ U HOHHBIM MEXaHHU3MEI pCaKknuu. IlonsitTue o

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

3.5

AJKaHBI. XuMUYECKue CBOMCTBA AJIKAHOB: raJOr€HUPOBAHHUE,
JNETUIPUPOBaHUE, TEPMHUUYECKOE pa3JIOKEHHE, KPEKUHI, HN30MEepHU3aLus,
ropenue. [lomyuenune ankanoB. Iluknoankansl. Chnemuduka CBONCTB
LMKIOAJIKaHOB C MaJbIM pa3MepoM IMKjiIa. Peakuuu MNOpPUCOENUHEHHS U

pPaaduKaJIbHOTI'O 3aMCIICHHUA

3.6

AJTIKEHBI. XuMHu4ecKue CBOMCTBA: peakuuu [IPUCOEIUHEHNS
(rajloreHMpoBaHKEe, TUAPUPOBAHMUE, TUAPOrAIOTCHUPOBAHUE, T'HJIpATaLUs),

rOpCHUs, OKHCJICHHUA W TOJHMMCpPHU3ALUH. HpOMBIHIJ'ICHHI)IC n na60paT0pHHe




CITIOCOOBI IMOJIy4YCHHA aJIKCHOB

3.7

AnkagueHsl. XMMHUYECKHE CBOMCTBA aJIKaJMEHOB: PEAKLMMU IMPUCOETUHEHMS
(TuapupoBaHUe, TaJOTEHUPOBAHUE), TOPEHHs] U monuMepuszanuu. [lomyyeHue

aAJIKaAUCHOB

3.8

AJIKUHBI. XUMHUYECKHE CBOMCTBA: peakuuu MIPUCOEAUHEHUS
(ramoreHupoBaHue, TUAPUPOBAHUE, THAPATAILINS, THIPOTaJIOTEHUPOBAHUE) KaK
Croco0 TONMydYeHUs IMOJMMEPOB W JIPYTHX TOJE3HBIX MPOIYKTOB. Peaknuu
3aMmelleHus. ['opeHue aneTuieHa KaK MCTOYHUK BBICOKOTEMIIEPATypPHOIO

IIaMCHU JJI CBApKU U PE3KU MCTAJIJIOB. HpI/IMeHeHI/Ie alcTHUJICHA

3.9

Apenbl. XuMmHYeckHe CBOHCTBa O€H30/a: peakuuu dIEKTPOPHUIBLHOTO
3aMelIeHus], MPHUCOeAMHEeHUs (TUIpUpOBaHHE, TajoreHupoBaHue). Peakuus
ropenus. OcoOEHHOCTH XUMHMUYECKUX CBOMCTB TojyoJa. [lomydenue OGeHzona.
Oco0OeHHOCTH XMMHUYECKUX CBOMCTB ctupona. I[lomumepusamus crupona.

Crioco0bl MoJTy4eHusl U IPUMEHEHUE apOMaTUYECKUX YTIJIEBOAOPOIOB

3.10

Cnuptel. [lpenenbHbple OJHOATOMHBIE CIHUPTHL. XHMMHUYECKHE CBOWCTBA!
B3aUMOJICHICTBME C HAaTpueM KaK CI0cO0  YCTAaHOBICHHS  HalU4us
TUIPOKCOTPYNIBI, €  TaJOr€HOBOJAOPOJAMH  KaKk  CIoco0  IOIy4EeHHs
pacTBOpUTENIEH, BHYTPU- M MEXMOJEKyJsApHass jaeruapartanus. Peaxuus
ropenus. [lomyuenue sTaHona: peakmus OpPOKEHHUS TIIIOKO3bI, THUIpaTaIus
STWIEHA. OTWUJIEHIJIMKOJIb M IJIMLEPUH KakK IPEICTaBUTENN IIPEIEIIbHBIX

MHOI'OAaTOMHBIX CITUPTOB

3.11

®enon. Xumuyeckrne cBoiicTBa (heHoNa (peakiuu ¢ HATpUEM, THIPOKCHUIOM

Hatpus, opomom). [lonyuyenue denona

3.12

AJ'IBJIGFI/II[BI. XUMHYECKHE CBOMCTBA MpEACIIbHBIX aJIbACTUAOB: TUAPUPOBAHUC,
KaueCTBEHHBIC PEaKIUUd Ha KapOOHWIBHYIO TPYyIy (peakuus «cepeOpsHOoro
3epkayiay, Bi3amMmojencTtBue ¢ ruapokcumom  wmeau  (II).  Tlomydenwme
MpPEACIbHBIX  ANIbJIETU/IOB: OKHCIIEHHE CIHUPTOB, THUApATalMs aleTHIICHA.
ALIETOH KaK IMpeICTaBUTENb KEeTOHOB. (OCOOEHHOCTH peaklUd OKHCICHHUS

ancToHa

3.13

KapOoHOBBIE KHUCIOTH. XUMHUYECKHE CBONCTBA MPEACIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. (OCOOCHHOCTM XHWMHUYECKHMX CBOWCTB MYypaBbUHOMN
KHCJIOTHI. HOJIy‘-ICHI/Ie NpeaACIbHBIX OJHOOCHOBHBIX Kap6OHOBBIX KHCJIOT:
OKHCIJIEHUE aJIKaHOB, aJKEHOB, MEPBUYHBIX CIUPTOB, AIbJIETHIIOB. Boiciine

MMpEaACIIbHBIC U HEMIPEACIbHBIC Kap6OHOBI>IC KHCJIOTHI

3.14

Cnoxsble 3¢upsl U kupbl. CnocoObl TOJyd4eHHUs] CIOXKHBIX 3(UPOB.
O6parumocTh peakiuu dTepudukanuu. lIlpuMeHeHue CI0XHBIX 3(GUPOB B

NUIIEBOH M mapdroMepHOl NpoMBIIITIeHHOCTH. JKHPBI KaK CIOXHBIE dPHUPBI




INIMLIEPUHA U BBICIIUX KapOOHOBBIX KHUCJIOT. XMMHYECKHE CBOWCTBA >KUPOB:
THJIpUPOBaHUE, OKHCICHHE. [ MApoiM3, WM OMBUICHHE, JKUPOB Kak CIOCO0
MIPOMBIIIJIEHHOTO TOMyYeHHUs! COJIei BBICIIMX KapOOHOBBIX KUCIOT. MBI Kak

COJIK BBICHIHUX Kap6OHOBbIX KHUCIIOT

3.15

XUMHYECKUE CBOICTBA TJIOKO3bl: PEAKIMH C YYaCTUEM CHOUPTOBBIX U
aJbJIETHIHOM IpyNI U MOJIOYHOKUCTIOE OpoxkeHue. [IpuMenenue riroko3bl, eé
3HaU€HUE B KU3HEACITEIbHOCTH oOpraHusma. Jlucaxapuisl: caxaposa,
ManbTO3a. BoccTaHaBnuBamoIMe W HEBOCCTAHABIMBAIOIIME IUCAXapHUbL.
I'mpponu3 nucaxapunoB. [lonmmcaxapuael: Kpaxmani, TIiukoreH. CTpoeHue
MaKpOMOJIEKYJI Kpaxmaia, TJMKOreHa U Uesuitoso3bl. Du3nueckue CBOMCTBA
Kpaxmajlia W LeJUlioNIo3bl. XHMHUYECKHE CBOWCTBAa Kpaxmalya: THApPOJIN3,
KaueCTBeHHasi peakuuss C HOJAOM. XHMHYECKHE CBOWCTBA IEJUIIOJIO3BI:
TUIPONU3, TMOdydeHue 3GUpoB Ieirono3bl. [loHsTHE 00 HCKYCCTBEHHBIX

BOJIOKHAaX (BMCKO3a, alleTaTHbIM IIENK)

3.16

AMUHBL. AMHHBI KaK OPraHUYECKHE OCHOBAHMS: PEAKIIUU C BOJOM, KUCIOTAMH,
peakuus ropeHus. AHWIMH Kak MpPeACTaBUTENIb apOMAaTUYECKHMX AMHUHOB.
XUMHUYECKHE CBOMCTBA aHWIMHA: B3aUMOJICHCTBUE C KHCIOTaMH, OPOMHOM
BOJIOM, okucineHue. I[lomydyeHne aMHMHOB aJIKWIMPOBAHMEM aMMHaka U

BOCCTAaHOBJICHUCM HHUTPOIIPOU3BOJHBIX YITICBOAOPOJI0B

3.17

AMUHOKHCIOTHl U O€lKH. AMHUHOKHUCIOTHI Kak aM(pOTEpHble OpraHUYecKHe
coenuHeHUs. OCHOBHBIE aMHHOKHCIIOTHI, 0Opa3yroniue OenKu. XUMHUECKHe
CBOMCTBa OEJIKOB: TUAPOIN3, ACHATYpalUs, KAUeCTBEHHBIE (LIBETHBIC) PEAKLIUU

Ha OenKu

3.18

CtpoeHue U CTPyKTypa MOJUMEPOB. 3aBUCHUMOCTH CBOMCTB TMOJUMEPOB OT
cTpoeHus] MoyieKyJd. OCHOBHBIE CHOCOOBI MONYYEHHS] BBHICOKOMOJICKYIISIPHBIX
COCIMHEHHI: peaklny MOJIMMEpHU3aINi U MoJuKoHaeHcanuu. Kinaccudukarms

BOJIOKOH

3.19

###Par### nenTuukanys opraHnuecKux coeAMHEHUH. Permenune

OKCIICPUMCHTAJIBHLIX 3a/la4 Ha paCliO3HaBaHNUEC OPraHNYCCKHUX BCIICCTB

3.20

I'eneTnueckas CBA3b MECXKIY KilacCaMH OPraHu4€CKuUX CO€I[I/IH6HI/II71

XUMHUS U )KU3HDb

4.1

Xumusi B moBceIHEBHOW >ku3HU. [lpaBuna Oe3zomacHOil pabOThI C €AKHUMHU,

TrOprOYMMH U TOKCUYIHBIMU BCUICCTBAMU, CPECACTBAMHA OBITOBOM XMMUH

4.2

XHUMHS ¥ 310POBbE. XUMHUS B METUIIMHE. XUMHS U CEITBCKOE X03IUCTBO. XUMHUS
B IIPOMBIIIIEHHOCTH. XUMUS U SHEPreTUKA: IPUPOIHBIN U MOMYyTHBIN HePTAHOIM
ra3pl, WX cocTaB W wucnoib3oBanue. CoctaB HepTH M e€ mepepadoTKa

(IpUpOIHBIE UCTOYHUKHU YTIIEBOJIOPO/IOB)




4.3

XUMUA U IKOJOTUSl. XMMHYECKOE 3arpsA3HECHHE OKPYKAOUIEH CpPEeIbl U €ro
nocaenctsus. OxpaHa rupocdepbl, MOYBbl, aTMOC(epsl, GIIOpbl U (HayHbI OT
XMMHUYECKOTo 3arpsi3HeHus. [IpoOiemMa OTXOMOB M MOOOYHBIX MPOIYKTOB.

AJII)TepHaTI/IBHI)Ie HCTOYHHKU SHECPTHUU

4.4

OO01ue npeacTaBIeHUs] O MPOMBIIIEHHBIX CIIOCO0aX MOMYyYEHUS XUMUYECKUX
BELIECTB (Ha MpUMepe MPOM3BOACTBA aMMHUaKa, CEpHOU KUCIOThI). UEpHas u
uBetHas  Metauryprus. CTEKJi0 M CWIMKaTHas  MPOMBIIUIEHHOCTb.
[IpombinenHast  opranuueckas xumus. CpIpb€ JIE  OPraHUYECKOM

MMPOMBIIIJICHHOCTH

HH#Par##H# Tunbl pacu€THBIX 3a/1a4

5.1

HH#HPar##PacuéThl Macchl BelecTBa Wik 00bEMa Ia30B 10 U3BECTHOMY
KOJINYECTBY BEILIECTBA, MACCE UM 0OBEMY OJTHOIO U3 YUaCTBYIOIINX B

peaKury BEUIECTB

5.2

###Par###Pacuérel TemoBoro ¢ dexra peakuu

53

###Par###PacuéTel 00BEMHBIX OTHOIICHUH Ta30B MTPH XUMHYECKUX PEAKIIHIX

54

HH#HPar###PacuéTel Macchl (00bEMa, KOJIMYECTBA BEILIECTBA) MPOLYKTOB

peaKIyu, eClIi OJTHO U3 BEIIECTB JIaHO B U30BITKE (MMEET IPUMECH )

5.5

HiHPar#H##Pacu€Tsl MaccoBOM MM 00BEMHON O BBIXOJA MPOAYKTA PEAKIIMU

OT TCOPECTUICCKU BO3ZMOKHOTO

5.6

###Par###Pacuérel maccel (00b€Ma, KOTUYECTBA BEIIECTBA) ITPOTYyKTa
peaKIMu, ecIIM O/HO U3 BEUIECTB JaHO B BUJIE PACTBOPA C ONPEACIEHHOM

MacCOBOH J0Jiel paCTBOPEHHOTO BEIIECTBA

5.7

H#HPar#H##Pacu€Tsl ¢ MCTIONb30BaHUEM MOHATHH «MaccoBast JOJIs», «MOJISIPHAS

KOHICHTpanus», «paCTBOPUMOCTDL»

5.8

###Par###HaxoxxieHne MoeKyJIsIpHON (hOPMYJTbI OPraHMYECKOTO BEIIECTBA
10 €ro INNIOTHOCTHU U MAaCCOBBIM J0JISIM 3JIEMCHTOB, BXOJAIIINUX B €0 COCTaB,

WJIN 110 IIPOAYKTaM CropaHusa




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

Xumus. Yueonuku 10-11 knaccoB. Yriay6néunsiii yposens, B.E Epémen, H.E. Ky3smenko, A.A.

Hpoznos, B.B. JIynun, nox penakuueii B.B. Jlynuna.-8 — e uz., nepe6. — M. :
IIpocsemenne,2021.

METOAUYECKHUE MATEPUAJIBI J1JISA YYUTEJISA
YyebHuk 10-11 knaccos.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

ttps://m.edsoo.ru/00add8b2
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