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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma mo XMMHUU Ha YPOBHE CpPEAHEro oO0IIero oopa3zoBaHUs
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanuu B Poccuiickoii denepanum», TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS
benepanbHOI oOpa3oBaTenbHOI pOrpaMMbl CpPEIHETO o01ero
oopazoBanusa(POIl COO), npencraBieHHbIXx B DeAepaqbHOM TOCYJapCTBEHHOM
oOpazoBarensHoM cTanaapre COO, c¢ yuérom Konuenuuu npenojgaBaHus
y4eOHOro mnpeamera «XUMHs» B 00pa3oBaTENbHBIX OpraHu3auusx Poccuiickoi
®denepauny, peanu3yoOIIUX OCHOBHbIE 00Opa3oBaTelbHbIE IPOrpaMMBbl, H
OCHOBHBIX ToNOkeHU «CTpaterun pa3BuTUsi BocnuTaHus B Poccuiickoit
deneparuu Ha niepuoa 10 2025 roma» (Pacmopsbkenue I[lpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

XuMHUsi Ha ypOBHE YIIIyOJIEHHOTO H3Y4YEHHsI 3aHMMAeT Ba)XXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4HOro ooOpaszoBanusi ywammxca 10-11 xmaccos.
WN3yuenue mpeamera, peaquzyeMoe B YCIOBUAX JudPepeHInpOBaHHOTO,
npo@uibHOro 00y4YeHHs, MpU3BAaHO oOOecneunTh 0O0IEe00pa3oBATENbHYI0 U
OOIIEKYJBTYPHYIO TOJATOTOBKY BBIMYCKHUKOB IIKOJIBI, HEOOXOAUMYIO IS
aJlanTaiyy uX K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU B COIUYME, a TAKXKe IS
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 TpPeOOBAaHUM K YPOBHIO IOATOTOBKH BBIITYCKHHUKOB.
CBHUETENBCTBOM TOMY SIBIISIFOTCS CJIEIYIOLIME BBIIOJHAEMBIE MPOrpaMMON IO
XUMUU (PYHKIIUH:

e uH(}pOpMaAIMOHHO-METOANYECKAs, peanu3alus KOTOopoll obecrieunBaeT
MOJIydYeHHE MPEICTaBICHUS O LENsAX, COoJepKaHWM, OOUIed cTpareruu
oOy4eHMsI, BOCIUTaHUS U Pa3BUTHUS 00yYarOLIUXCs CPEICTBAMH IIPEIMETA,
U3y4aeMOTo B paMKaX KOHKPETHOTO pouiis;

® OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaeT
ONpEJEJICHNE: NPUHLMIIOB CTPYKTYPHUPOBAHUS W IOCIENOBATEIbHOCTH
M3Y4YeHUs Y4eOHOro maTepuasia, KOJUYECTBEHHBIX M KAaue€CTBEHHBIX €ro
XapaKTePUCTUK; MOAXOJ0B K (OPMHUPOBAHUIO COACPKATEIHHOU OCHOBBI
KOHTPOJII U OLEHKH O0pa3oBaTENbHBIX JOCTHKEHUN OOYyYarollUuxcsi B
paMKax MTOTOBOM arrecTal B (opMe €AMHOTO TOCYIapCTBEHHOI'O
HK3aMeHa M0 XUMUHU.

[Iporpamma asig yriyOJaE€HHOTO U3YUYEHUSI XUMUU:



® YCTaHaBIMBACT MHBApUAHTHOE TMPEAMETHOE COJEp)KaHUE, 00s3aTeNbHOE
JUISL W3Y4YeHUsT B paMKax OTAEJbHbIX NpoQuiIel, NpeaycMaTpruBaeT
pacnpeneneHue M CTPYKTypHUpPOBAaHHME €ro 1o KJaccaMm, OCHOBHBIM
COJIEpKaTENIbHBIM JIMHUAM/pa3ziesiaM Kypca;

e 1aéT NPUMEPHOE pACIpEEICHHE YYEeOHOro BPEMEHH, PEKOMEHIYyEeMOro
JUISL U3yYEHUS OTACIIbHBIX TEM;

e [IpeasiaraeT MPUMEPHYI TOCIEHOBATEIbHOCTh HW3YUYEHUS Y4eOHOro
MaTepuaia ¢ y4€TOM JIOTMKH MOCTPOCHHsSI Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e 1AéT METOAMYECKYIO MHTEPIPETALHNIO LIeJIel U 3a7a4 U3yUYEHUsl IpeIMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmero o0pa3oBaHMs, COAEPIKATEIbHOW XapaKTEPUCTHKU
IJIAHUPYEMBIX ~ PE3yJbTaTOB OCBOEHHS OCHOBHOM 0O0pa3oBaTeIbHOM
MPOrpaMMBbI CpEIHEro o011ero oOpazoBaHuUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, NPEIMETHBIX), a TAKXE C Y4ETOM OCHOBHBIX BHJIOB
y4e0HO-II03HABATENIbHBIX  JAEMCTBUI  00ydarIlierocs IO OCBOEHHUIO
coJiep KaHus IpeIMeTa.

[Io BceM Ha3BaHHBIM MO3UIUSAM B MNPOrpaMMe MO XUMHUU IPEIyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHMEM XUMHUM Ha YpPOBHE OCHOBHOTO OOIIETro
oOpasoBaHMs. 3a TpelelaMd YCTAaHOBJICHHOW MPOrpaMMONl 1O  XUMHH
00s3aTeNIbHON (MHBapUAHTHOM) COCTABIISIOLIEH COAEpKaHUs Y4eOHOro mpeamMera
«Xumus» OCTaETCs BO3MOXKHOCTh BbIOOpa €ro BapUAaTUBHOW COCTABIISIFOLIEH,
KOTOpas JOJDKHA ONPENENSAThCS B COOTBETCTBUM C HAIPABICHUEM KOHKPETHOTO
npoduist 00yueHus..

B coorBercTBHM € KoHUentyadbHbIMH mnojoxeHusmu PIOC COO o
Ha3HAYEHUU NPEIMETOB 0a30BOr0 M yINIyOJEHHOIO YpPOBHEH B CHCTEME
nuddepeHInpoBaHHOTO O0yYEeHHUS Ha YpPOBHE CpEIHEro oOlmero oOpa3oBaHUS
XMMHsSI Ha YpOBHE YINIyOJEHHOrO U3yYEHHUs HAlpaBieH Ha peau3aluio
MPEEeMCTBEHHOCTH C  MOCJEAYIOIIMM  ATalloM  MOJYYEHUsT  XHUMHYECKOTro
oOpa3oBaHHs B paMKaX H3Y4YEHHUs CHEIHUAIbHBIX E€CTECTBEHHO-HAYYHBIX H
XMMHYECKUX TUCHUIUIMH B By3aX U OpPraHU3alUAX CPEAHETO Mpo(hecCHOoHaTIbHOTO
oOpasoBanus. B 3TOl cCBsi3u u3ydeHue mnpeameTa «XUMHUS» OPUEHTHUPOBAHO
NPEeUMYIIECTBEHHO HAa  pacllUpeHue U  YriayOJeHUEe TEOpPEeTUUYECKO WU
MPAKTUYECKON MOJATOTOBKU OOYUYarONIUXCs, BHIOPABIIMX OMPEACIEHHBIM TpOo(ib
oOyueHusi, B TOM YHCJI€ C ePCIEKTUBOM MOCIEIYIONIET0 MOTYYeHHUs] XUMUYECKOTO
o0pa3oBaHMsI B OpraHu3alusaX NpodeccuoHanbHOro oopasoBanus. Hapsny ¢ atum,
B cBere TpedoBanuii ®I'OC COO k miIaHUpPyeMbIM pe3yJbTaTaM OCBOCHHUS
dbenepanbHOll 00pa30BaTENIbHOM MPOTrpaMMbl CPEAHETO OOIIEero 00pa30BaHUS
U3y4yeHue Imnpeamera «XUMUS» OPHEHTHPOBAHO TAaK)KE€ Ha pEIICHHE 3a1ad



BOCITUTAHUS U COIMAJIILHOTO Pa3BUTHUsI OOYyYaroOmUXCs, HA (POPMUPOBAHUE Y HUX
OOIIEUHTEIUIEKTYaJIbHbIX YMEHHUM, YMEHHM pallMOHaNu3aluu y4eOHOTO Tpynaa |
000OIIEHHBIX CHOCOOOB  JIEATEIIBHOCTH, HMMEIIMMNX MEXIUCIUIIINHAPHBIN,
HAJIMPEIMETHBIA XapaKTep.

CocraBnstomiuMu  nipeamMeTa «XUMHs» Ha YPOBHE YIITYOJIEHHOTO M3yYCHHUS
ABIIAIOTCSL YIUIyOJN€HHbIE Kypchl — «Opranudeckass xumus» u «OOmas u
HeOpraHudeckas Xxumus». [Ipu onpeneneHnuu 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 «Opranudeckas xumus» u «OOmas u
HEOPraHUYeCcKass XUMHUSD COCTaBISIE€T COBOKYIHOCTh NPEAMETHBIX 3HAHUU W
YMEHUH, OTHOCAIIUXCS K 0a30BOMY YPOBHIO M3yYEHHs NpeaMera. JTa CUCTEMa
3HAHMM TMOJy4YaeT ONpeaeIEéHHOEe TEOPETUYECKOe OMOJIHEHUE, MO3BOJIAIONICE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIINK 00BEM  (HAKTOIOTHYECKOTO
Marepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3Y4YeHMs TpeameTa obecredeHa
BO3MOXKHOCTh 3HAUMTEIBHOTO YBEIWYeHUs OOBEMa 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
pa3pyllieHnn, a TakkKe ¢ TOYKH 3PEHUS MEXaHU3MOB e€ oOpa3oBanus. M3ydenue
TUTIOB ~ peakuuid  JOomojHseTcs  (HOPMUPOBAHMEM  MpEACTaBICHUNM 00
AIEKTPOXUMHUYECKHUX TPOIleccax U JICKTPOJIM3E PACIlJIaBOB U paCTBOPOB BEIIECTB.
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 COJACpP)KaHHE KYyPCOB XHUMHUU
yIIIyOIEHHOTO YPOBHS U3YUEHUS JIJIsl KIAcCOB ONpeAeéHHOro npoduis (riI1aBHbIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep [ONOJHEHHWHA K OOIIeil cucreme
MPEIMETHBIX 3HAHUM) OKa3bIBAIOT BIMSIHHUE CMEKHBIE MpeaMeThl. Tak, Harpumep,
B COJCpP)KaHUU MpeaMeTa I KJIACCOB XUMUKO-(PU3NYECKOro mpoduis 0oJbiioe
3HaueHHuEe OyIyT MMETh AJIEMEHThl y4eOHOro marepuaina mno oduieil xumuu. Ilpu
M3YYCHUU TIpeJMeTa B JAHHOM CiIy4yae akIeHT OyJeT cjelaH Ha OOUIHOCTH
METO/IOB 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 OONbIINKA yAENbHBIA BeC OyleT MMETh OpraHuyeckKas
xumus. B 3TOoM chnydae mpeaocTaBisieTcss  BO3MOXKHOCTh — JUisl  OoJjee
OOCTOSITENIBHOTO ~ PACCMOTPEHUSI XMMHUYECKOM  OpraHu3allud  KIETKH  Kak
OMOJIOTUYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOJISAT, K NPUMEPY, TaKHe
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JHUNOUAbI, OEJNKH, YIJIeBOAbl, HYKJIECHUHOBBIC
KUCJIOTBl U Apyrue. lIpm 3TOM 3HaHUSA O cOCTaBe W CBOWCTBAX IPEACTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEIIECTB CIYXaT OCHOBOW [JIsl M3YUYEHUS
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 CBA3SIX C yUEOHBIMHU MPEIMETAMHU.

[Ipn u3ydyeHun yuyeOHOro mnpeaMera «XuUMUsS» Ha YIIyOJIEHHOM YpOBHE
Takke, Kak Ha YPOBHE OCHOBHOTO U CPEIHEro ooOmiero oopa3oBanus (Ha 6a30BoM
YPOBHE), 3a7laueil EPBOCTEIIEHHOW 3HAYUMOCTH SABJISIETCS (DOPMUPOBAHHE OCHOB
HAyKd XUMHUU Kak o00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUYECKOM
JEATEIIbHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOU KyJIbTypbl. Pemenue
TOM 3aJaud Ha YriayOJIEHHOM YpOBHE M3y4YeHHUS NpeaMeTa MpeArnosaraet
peanu3aluio TaKuX 1eNe, Kak:

e (dopmupoBaHHe TNpPENCTABICHUNA: O MaTepUaIbHOM €JAMHCTBE MHUDA,
3aKOHOMEPHOCTSX U MTO3HABAEMOCTH SIBJIEHUW MPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHbIX HayK M €€ Beayuleil poiau B oOecrneueHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  PEIICHUH  MpodieM
HKOJIOTUYECKOM, IHEPreTUIECKON 1 MUILEBON 0€30MacCHOCTH, B Pa3BUTUHU
MEJIULIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPTHUH, B
00€ecleyeHnn palruoHAIbHOTO MPUPOJONOIb30BaHUs, B (HOPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOIIEH KyJIbTypbl YEJIOBEKa, a TAKXKE IKOJIOTUYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/J0POBBIO U MPUPOJHON CpeJIE;

® OCBOCHHME CHCTEMbl 3HAHUM, JIEXKAUMX B OCHOBE XHMHUYECKOU
COCTABJISIIONICH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa: (PyHIaMEHTaIbHBIX
IIOHATUN, 3aKOHOB U TEOPUUM XMMHH, COBPEMEHHBIX IPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAaAMOJIEKYJIIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKaHUs XHUMHUYECKHX pEeaKUui, O
XUMHUYECKOM PABHOBECUH, PACTBOPAX M AUCIEPCHBIX cHCTeMax, 00 001X
Hay4HBIX MPUHIMUIAX XUMUYECKOTO POU3BOACTBA;



e (dopmupoBanue y O0yJaroIIIXCsI OCO3HAHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHUU I OOBSICHECHUS
KIIFOUEBBIX HJIEW W TPOOJIEM COBPEMEHHOW XUMHH, NIl OOBSCHEHUS U
MPOTHO3UPOBAHUS SIBIICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOIY;
IPAMOTHOTO pelieHus mpoOeM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaIHM3a U OIICHKHU C TO3UIIMHA 3KOJIOTHUECKONW 0€30MaCHOCTH TTOCIEICTBUN
OBITOBOM M TPOW3BOACTBEHHON JEATEIHHOCTH YEJIOBEKa, CBA3AHHOU C
XUMUYECKUM  MPOU3BOJACTBOM, HCIIOJIb30BAHUEM U  IEpepadOTKOM
BEILIECTB;

e yrIyOJeHuWe TMPEICTaBICHUM O  HAayyHbIX  METOJAaX  IMO3HAHUS,
HEOOXOJIUMBIX [IJIi TPUOOPETEHUs] YMEHHUM OPUEHTUPOBATHCS B MHUpPE
BEIIECTB M OOBSICHEHHUS] XUMHUYECKUX SIBJICHUW, UMEIOIIMX MECTO B
PUPOJIE, B MPAKTUUECKON EATETbHOCTH U MOBCETHEBHON KU3HU.

B mnmaHe peanuzanuu mepBOOYEPETHBIX BOCIHUTATENBHBIX W Pa3BUBAIOIIMX
(GYHKIUN 1€OCTHOM CHUCTEMBI CpeAHEro oOIIero oO0pa3oBaHUs NMPU HU3YUYCHUU
npeaMera «XUMUS» Ha  YIIyOJI€HHOM  YpOBHE OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TaKUE LIETU U 337]a4H, KaK:

® BOCIUTaHUWE YOEKIEHHOCTM B TMO3HABAEMOCTU SABJICHUM TPUPOJIBI,
YBaXEHUSI K TIpollecCy TBOpYECTBA B OOJACTH TEOPETUYECKUX U
MPUKIIAIHBIX HUCCIEJOBAHUM B XUMHUHU, (POPMHUpPOBAHME MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

® pa3BUTHE MOTHUBAIlMM K OOYYEHHIO ¥ TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIKO M  CaMOBOCIIUTAHUI0O  HAa  OCHOBE  YCBOCHHS
0O0IIEYeIOBEYECKUX IIEHHOCTEH;

® pa3BHUTHE [MO3HABATENILHBIX UHTEPECOB, MHTEIJIEKTYaIbHBIX U TBOPUYECKUX
crnocoOHocTe oOyvaronuxcsi, (GOpMHpPOBAHHWE Y HHX CO3HATEIBHOIO
OTHOIIIEHUSI K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHMUIO Kak
YCJIOBHIO YCTIENTHON MPO(eCCHOHATBHOM M OOIIECTBEHHON NIEATeTLHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 M TMOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

e (QopMmupoBaHHME YMEHUW W HAaBBIKOB Pa3yMHOI'0 MPUPOIONOIb30BAHUS,
Pa3BUTHE IKOJIOTHUYECKON KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOM DKOJIOTUYECKOMN AEATEIIbHOCTH.

OO61iee 9nCiI0 9acoB, MPEAYCMOTPEHHBIX JIJIST U3YYCHHS] XUMUU Ha yTiyOJIeHHOM
ypOBHE cpeaHero obimiero obpaszoBaHus, coctaBisier 204 vacoB: B 10 kiacce —
102 gaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 gaca B HeAenIO).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

OPI'AHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYeCKOM XMMUH.

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

DNEeKTpOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE U BO30YXKIEHHOE
COCTOsIHUS. BasleHTHBIE BO3MOXXHOCTH aToMa yYIJIEpOJa. XHUMHYECKas CBSI3b B
OPraHUYECKUX COEAMHEHMAX. Tumbl TUOpPHAM3ALMM aTOMHBIX oOpOuTaneut
yraepoaa. Mexanu3zMbl 00pa3oBaHUsl KOBAJICHTHOM CBsI3U (OOMEHHBIN U TOHOPHO-
aKUeNnToOpHbI). TUNBl MEepeKpbIBaHUS 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).

[IpencraBinenne o kiaaccuPUKauM oOpraHUYeckux BemiecTB. [loHsTHE O
byHkunoHansHOM 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 HM3YYEHHsS] BEIIECTB M WX IPEBPAILECHHIA:
O3HaKOMJIEHHE C oOpa3laMd OpraHUYECKUX BEIIECTB U MaTephajlaMd Ha UuX
OCHOBE, OIBITHI II0 IPEBPALICHUI0 OPraHUYECKUX BEIIECTB IIPU 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’-
ruOpuan3anus aTOMHBIX OpOuTanel yriepona, o-cBsizb. DHU3MUECKHE CBONCTBA
AJIKaHOB.



XHWMHUYECKHE CBOMCTBA QJIKAaHOB: pPEAKLUUU 3aMEILICHHs, W30MEpHU3alui,
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, LMKJIOreKCaH) LUKIOaIKaHOB. CrocoObl MOTy4YEeHUs U
NPUMEHEHUE IIUKIIOAIKAHOB.

Ankensl. ['omonornueckuii psj aJkeHoB, oOmias Gopmyia, HOMEHKIATypa.
DIEKTPOHHOE ¥  IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ  ajlKEeHOB, Sp’-
ruOpuau3anusi aTOMHBIX opOutanedl yriepona, o- U m-cBA3u. CTpyKTypHas u
reoMerpuyeckas (muc-tpanc-) wuzomepus. Du3NMUECKHME CBOICTBA AJKEHOB.
XHWMHUYECKHE CBOMICTBA: pPEaKUWU IMPUCOECIUHEHHMS, 3aMELICHUS B (-II0JOKEHUE
IpyU JBOMHOM CBSI3M, MOJUMEpU3aluuu U okucieHus. [lpaBumio MapKoBHUKOBA.
KauecTBeHHbIE peakuu Ha TBOMHYIO CBA3b. CIOCOOBI MOMYYEHUsI U MPUMEHEHHE
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
M30MeEpHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI alKUHOB, Sp-
ruOpuau3anus aTOMHbIX opOuTaneil yriepoaa. dusmyeckne cBOWCTBA AJIKUHOB.
XHWMHUYECKHE  CBOMCTBA:  PEAKUMU  MPUCOCAUHEHUS,  JUMEpPU3aLUd U
TPUMEPHU3ALNHU, OKUCIICHNU. KHCIOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIIEBYIO
TPOIiHYIO CBs3b. KauecTBeHHBIE peakiK Ha TPOIHYIO CBs3b. CIIOCOOBI MOTyUeHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTtnueckue yrieBoaopoasl (apensl). ['omonoruyeckuili psii apeHoB,
obmiast popmyIia, HOMEHKIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKyibl Oenzona. duzmueckue CBOMCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH301a ¥ €r0 TOMOJIOTOB: PEAKIIMU 3aMEIleHHs] B OEH30JIbHOM KOJIbLIE U
YIJIEBOJAOPOJHOM pPaJuKalle, PEaKUWU NPUCOECIUHEHUS, OKHUCIEHHUE TOMOJIOTOB
oenzona. I[lpencraBienne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpEe aJIKUIbHBIX PpaJUKaIOB, KapOOKCHUIILHOM,
TUIPOKCUIIBHOM, aMHHO- W HUTPOIPYIIbI, aTOMOB TrajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lonmumepusanus cruposa. CriocoObl MONTyYEHUs U
IIPUMEHEHUE aPOMATUYECKUX YTIIEBOJLOPOIOB.

[Ipuponnsiii ra3. [lonyTHbie HedTsAHBIE Ta3bl. HedTh u €€ mpoucxoxacHue.
Kamennslii yroiap U npoaykrtsl ero nepepadotku. 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 TUAPOKCOrPYMIy, HUTPOTPYINy, LHAHOTPYIIY,
amuHorpymnmy. JlelicTBM€ Ha TaJOTeHIPOU3BOAHBIE BOJHOIO W CIHUPTOBOTO
pacTBopa MIENoud. B3aMMOIENCTBUE IUTAIOTCHAIIKAHOB C MAarHUEM M ILIMHKOM.
[TonsiTue 0 METAJIJIOOPTaHUYECKUX COCIMHCHUSX. Hcnonp3oBaHue
raJIOTEHIIPOM3BOJIHBIX  YIJEBOJOPOJOB B OBITy, TEXHHMKE W IIPH CHHTE3E
OpraHMYECKUX BEILIECTB.

DOKCIepUMEHTAIbHBIE METOJbI W3YUYEHHS BEIIECTB M HUX MPEBpalllCHUM:
u3yueHne (PU3NYECKUX CBOMCTB YTIIEBOJIOPOJIOB (PACTBOPUMOCTD), KAU€CTBEHHBIX
peakIuii  yriieBOAOPOJAOB Pa3lIMYHBIX KiaccoB (oOecrBeunBaHUE OpPOMHOMN WU
WOJHOM BOJIbl, PacTBOpa IMEpPMaHraHaTa KaJius, B3aUMOJCHCTBUE alleTHUJIEHA C
aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOe OOHapyKeHUE
yriiepoga ¥ BOJOpPOJA B OPraHWYECKUX BEIECTBAX, IOJIy4YEHUE HSTHICHA U
HM3YYCHHE €r0 CBOMCTB, O3HaAKOMJICHHE C KoJjuiekmusMu «HedTb» m «Yromby, C
oOpa3liaMyd  IUTaCTMAacC, KaydyKOB M PE3UHBI, MOJICTUPOBAHUE MOJICKYII
YIJIEBOJIOPOJIOB M TaJIOT€HIIPOU3BOIHBIX YTIIEBOAOPOIOB.

Kucsopoaconepskaniue opranHudecKue coeJMHEHHUs.

IIpenenbHble oOJHOATOMHBIE CcHUpPThl. CTpoeHHE MOJIEKYyJ (Ha mOpuMmepe
METaHOJla W J3TaHoJia). ['oMojoruueckuid psa, obmias Gopmyina, H30MEpHs,
HOMEHKIaTypa ©  kiaccudukanusa. Dusnueckue CBOMCTBA  MpeeNbHBIX
OJIHOATOMHBIX CHUPTOB. BoJOpo/HBIE CBSI3M MEXAY MOJEKYJIaMH 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.

MHOroatoMHbl€ CHUPTHI — ATUICHIVIMKONbL W riaulepuH. dusnueckue u
XUMHYECKHE CBOMCTBA: PEAKLIMM 3aMEICHUs, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKMMM KHCIIOTaMHM, KayeCTBEHHAs pEaKlUsi Ha MHOIOATOMHBIC
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



cBoicTB (eHona. KavectBeHuwie peakimu Ha (eHon. TokcuyHOCTH (eHona.
CrniocoObl osrydenust v npuMenenue penona. Genondopmanbaeruanas cMoma.

KapOonuiibHbIE COETMHEHUS — aIbACTU/IbI U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM TpymIibl. ['OMOJIOrMYecKue psiibl ajdbJeruioB U KETOHOB, OOmIas
dbopmyna, mzomepus U HOMEHKIaTypa. DuU3MUecKHe CBOWCTBAa ajbACTUIOB U
KEeTOHOB. XMMHUYECKHME CBOWCTBAa  albAETHJOB M  KETOHOB:  pEaKUuu
npucoenuuenus. OKHUCIIEHUE albJAEeTU0B, KAUECTBEHHbIC PEaKIMU 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 CBOWCTRBA,
peakuus dSTepuUKalMM, peaKkUud C Y4YacTHEM YIJIEBOJAOPOIAHOIO 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 KHUCIOU W
LIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, pu3nUecKue U XMMUYECKUE CBOWCTBA XKUPOB: THAPOJIN3 B
KHCJION U 1estouHol cpenie. OCOOEHHOCTH CBOMCTB KHUPOB, COJIEPKAIINUX OCTATKH
HEIpEeNENbHbIX )KUPHBIX KACIOT. JKHUpel B mpupoe.

MpIa KaK COJIM BBICITUX KapOOHOBBIX KHCIIOT, KX MOIOIIEE ACHCTBHE.

O6mras xapakrepucTuka yriaeBojoB. Kinaccudukanus yrieBo1oB (MOHO-, TU-
u nonucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PpyKTo3a, TrajiakTo3a, puodo3a,
Je30KcuprOo03a. dusndecKkue CBOMCTBA M HaXoXJeHHe B mpupoze. dorocuHTes.
XHWUMUYECKHE CBOMCTBA IIIOKO3bI: PEAKIIUU C YYACTHEM CIIUPTOBBIX U AJIbJAETUIHON
Ipynn, CHOUPTOBOE M MOJOYHOKHCIOE OpoxkeHue. [IpumeHeHue TritoKo3bl, €€
3HAUEHUE B KU3HENEATEIbHOCTH OpranusMa. Jlucaxapuabl: caxaposa, MaiabTo3a U
nakTo3a. BoccTaHaBiaMBarolue ¥ HEBOCCTAHABIMBAOLIME qucaxapuabl. ['uaponns
nucaxapunoB. HaxoxaeHue B mpupojie U npumeHeHue. [lonucaxapuapl: kpaxmard,
INIMKOTeH U ueuttoio3a. 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 1emionossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAJIbHBIE METOJbl HW3YUYEHHsS] BEIIECTB M HX MpPEeBpallCHUN:
PacTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJE, B3aUMOJECHCTBUE ITAHOJIA C HATPUEM,
OKHUCJICHHE ATUJIOBOIO CIIMPTA B aJbJIETU] HA PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHCIIEHUE HTUJIOBOTO COUPTA JUXPOMATOM Kajiusl (BO3MOXKHO HCIOJIb30BAHUE
BHUJIECOMATEPHUAIIOB), KAYECTBEHHBIC PEAKIMU Ha albJETUlIbl (C THUIPOKCUIIOM
muammuHcepeOpa(l) wu  rumpoxkcumom  meau(ll)), peakmus ramnepuHa €
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.

AMUWHBI — OpraHUYeCcKHUe MPOU3BOJIHbIe amMmMuaka. Knaccudukanuss aMuHOB:
amuaTHIecKue ¢ apOMaTUYECKHE, IEePBUYHBIC, BTOPUYHBIE U TPETUYHBIE.
Crtpoenne moJiekys, obmas Gopmyiia, U30Mepusi, HOMEHKIaTypa U (puanyeckue
cBOicTBa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA,
ATKWIMPOBAHKUE, B3aUMOJCHCTBUE MEPBUYHBIX AMHUHOB C A30THCTOM KHCIIOTOM.
Conu anKuiaMMOHUSL.

AHWIMH — TPEACTAaBUTENIb AMUHOB apomaTuyeckoro psana. CrpoeHwue
aHuauHa. B3anMHOE BJIMSIHUE TPYIINT aTOMOB B MoJieKyJie aHminHa. 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. @Ou3nyeckue CBOMCTBA aMHUHOKHUCIIOT.
XUMHYECKHE CBOWCTBA AaMHHOKHCIOT Kak aM(OTEepHBIX  OpPraHUYECKHX
COCIIMHEHUM, peaklus TMOJUKOHJICHCAUU, O0pa3oBaHUE IMENTUIHON CBS3M.
buonoruueckoe 3HaueHre aMMHOKHUCIOT. CHUHTE3 U THAPOJIU3 TENTHIOB.

benkn kak mnpupogHble nonuMepsl. llepBuuHas, BTOpHUYHAS W TpPETHUYHAsS
CTpyKTypa OenkoB. XUMHUYECKHE CBOMCTBAa OENKOB: TUAPOIH3, JICHATYpAaIus,
KaueCTBEHHbIE PEAKIIUU Ha OEINKHU.

OKCNEPUMEHTAIbHBIE METOJIbl M3YYCHHUSl BEIIECTB M UX MPEBPALCHUM:
pacTBopeHue OEnKOB B BOJE, JCHATypalus OCJKOB IMPU HArpeBaHUM, IIBETHHIE
peakuiuu Ha O€NmKH, peHIeHHEe JKCIEPUMEHTAIBHBIX 3aJad M0 TeMaMm
«A3oTcoaepxaine OpraHUYeCcKue COEIMHEHUSD) " «Pacno3HaBanue
OPraHNYECKUX COCAUHECHUN.

BbicokomoJieKyIsIpHbIE COeIUHCHUS.

OCHOBHbBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHBb MOJIUMEpPU3AUU, CPENHSSA MOJICKYIISIpHAs



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

[Tonmumepubie wmatepuanbl. [lmactmacchl (MOJUATUIICH, TTOJIUIIPOIMIICH,
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 H3YUYEHHS BEHIECTB M HUX MpPEBpalllCHUN:
O3HAKOMJICHUE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pEIICHHE OJKCIEPUMEHTAIbHBIX 3adad mno Teme «Pacro3HaBaHue
IJIaCTMAcC U BOJIOKOHY.

Pacuérnble 3anaun.

Haxoxnenue MoJeKyIsipHOH (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
peakiuu W/WIM HWCXOJIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (POpMYyIIbl
OpPraHMYEeCcKOro BEIIECTBA HAa OCHOBE €r0 XUMHUYECKHUX CBOMCTB WJIHM CIIOCOOOB
MOJTyYeHHUsI, OMpejeieHue JOJIM BbIXOJIa MPOAYKTa PEaKIUU OT TEOPETUUYECKH
BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanusi MeXpeIMETHBIX CBA3€H MPU U3yUYEHUU OPTraHMYECKOW XUMHH B
10 xmacce oOCyIIeCTBISETCS 4Yepe3 HCIOJIb30BaHUE KaK OOIIMX eCTeCTBEHHO-
HAay4YHBIX TIOHSATUW, TaK U TOHSTUH, MPUHIATBIX B OTIAEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOTI'O IIMKJIA.

OO011e ecTeCTBEHHO-HAYUYHBIE MTOHSATHUS: SIBICHUE, HAYYHBIN (DaKT, THUIOTE3a,
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, JHEPrus,
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
AJIEKTPOHHBIX O0OJIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPTrETUYCCKUE 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 COCTOSIHHH, DJICKTPOHHBIC KOH(DHUTYypali HOHOB.
DJIEKTPOOTPUIIATEIIBHOCTb.

[lepnoguueckuii 3akoH u Ilepuoandeckas cucreMa XMMUYECKUX AJIIEMEHTOB
H.N. MenneneeBa. CBsA3b NEpUOAUUECKOTO 3aKoHA W llepmogmueckoil cuCTeMbl
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpHUEW  CTPOCHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB [0 TrpynnaM H NEpUoJaM. 3HA4YCHUE
nepuoauueckoro 3akona /[.M1. Meneneesa.

XuMHUYECKasi CBSI3b. BUIBl XMMHYECKOM CBSI3U: KOBAJICHTHAsA, HWOHHAs,
MeTayuinueckas. 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 MPUMEpPEe COCIMHEHUMN
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 J0JIs BEIIECTBA B PaCTBOPE, MOJIsIpHAsA KOHUEHTpauus. HaceleHasie u
HEHACBIIIEHHBIC PACTBOPHI, PACTBOPUMOCTh. KpHCTamioruaparsl.



Knaccuduxkaius 1 HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. TpUBUATIBHBIC
Ha3BaHMS OTIIEIbHBIX NIPEACTABUTENIC HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUUeCKUX peakuil B HEOPraHUYECKOHM U OpraHUYeCcKOM
XUMHH. 3aKOH COXPAaHEHHSI MAacChl BEHIECTB; 3aKOH COXPAHEHHS W MPEBPAILCHUS
OHEPTUU TIPU XUMHUYECKUX peaknusix. TermoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepmoxumMuveckre ypaBHEHUS.

CKOpOoCTh XUMUYECKON peaKkiuu, €€ 3aBUCUMOCTh OT Pa3u4YHBbIX (PaKTOPOB.
['oMoOreHHbIE U TE€TEPOreHHbIE peakiuu. Katanns u KaTam3aTopsl.

OOpatumMbie U HEOOpaTUMbIE peakiuu. XuMudeckoe paBHoBecre. Koncranra
XUMUYECKOr0 paBHOBecHs. DaKTOphI, BIUSAIONIME HA IOJOKEHUE XUMUYECKOTO
paBHOBECHS: TEMIIEpATypa, JAaBJICHUE U KOHIIEHTPAILIMU BEIIECTB, YYaCTBYIOUIUX B
peakuuu. [Tpunuun Jle [laTense.

OnekTponutuyeckass aucconuanug. CuiibHble U claOble AIEKTPOJIHTHIL.
Crenenp auccounuannu. Cpena BOJHBIX pPAacTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
mienounas. 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 H3YUYEHHsS] BEIIECTB M HX MpPEeBpalllCHUN:
pa3lioKEHHWE TMEPOKCUAAa BOJAOPOJAa B NPUCYTCTBUM KaTalu3aTopa, MOJEIU
KPUCTALINYECKUX PEIIETOK, TPOBEJACHNE peaKIuii HOHHOTO 0OMEHa, OnpeeiCHIE
Cpeapl PacTBOPOB C MOMOIIBI0 WHIWKATOPOB, HM3YUYEHUE BIUSHUA PA3JIAYHBIX
(GakTOpOoB Ha CKOPOCTh XUMHUYECKOW PpEaKIMU H IOJIOKEHHE XUMHYECKOTO
PaBHOBECHSI.

Heopranuuyeckass xumusi.

[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 HEMETaJUlaMH, BOCCTAaHOBHUTEJIbHBIE CBOWCTBA. [ WIpUIBL
TomIMBHBIE IIEMEHTHI.

["anorensl. HaxoxaeHue B MpUpoOje, CIOCOOBI MOTyYeHHS, (PU3UYECKUE U
XUMHYECKUE CBOMCTBA. ['amoreHoBomopoasl. BaxkHenmme KUCIOpOACOAEpKaIe
COEIMHEHHUS TayoreHoB. JlabopaTopHble W TPOMBIIUICHHBIE CTIOCOOBI TOTYyYECHHUS
rajioreHoB. [I[puMeHeHue rajloreHoB U UX COEAUHEHUN.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIE CIIOCOOBI TMOTYyYCHUS
kuciopoaa. @u3nuecKkne U XMMUYECKUE CBOMCTBA M NMPUMEHEHHE KHCIOpPOAa U
030Ha. OKCUABI U IEPOKCUBI.

Cepa. Haxoxnenue B npupojie, CIOCOOBI MONy4YeHUs, (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. A30THCTasi M a30THAs
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [IpuMmenenue azorta
U €ro COeIMHEHUI. A30THbIE YJI00pEHUS.

®ocdop. Haxoxnenue B mnpupoje, cnocoObl MOJNy4deHUs, (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.
dusznyeckne W XUMHUYECKHE 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, crocoObl MOJydeHHs, (PU3NUYECKHE U
xumudeckue cBorcTBa. Oxcupa kpemHusA(IV), kpemHueBas KUCIOTa, CHUIMKATHI.
[Ipumenenne kpeMHus U ero coeanHeHui. CTEeKNo, ero nojy4eHue, BUIbl CTEKIIA.

ITonoxenne MetamuioB B [leproandeckor cCUCTEME XUMUYECKUX JJIEMEHTOB.
OcoOE€HHOCTH CTPOEHMSI DIIEKTPOHHBIX O000JI0YEK aTOMOB MeTauioB. OOrmiue
¢dbuznyeckre CBOMCTBA MeTauioB. [IpuMeHeHHE MeTajlioB B OBITY M TEXHUKE.
CrutaBel METAJIOB.

DNEKTPOXUMHUYECKUN  psifl  HampspkeHud meTtawioB.  OOmue  crocoObl

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

Oo6mas xapaktepuctuka MmeTamwioB [A-rpynmsl [lepuonnyueckoit cCUCTEMBI
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 COCAUHEHUU.
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEeHUS!.



ATIOMHHWN: TTOTy4YeHue, GU3NIECKUe U XMMHUYECKUE CBOWCTBA, TPUMEHEHHE
MPOCTOTO BEIIeCTBA M €ro coeAuHeHuil. AmoTepHbIe CBOWCTBA OKCHAA H
TUAPOKCUA ATFOMUHUS, THAPOKCOKOMIUIEKCHI A TFOMUHUS.

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

@u3nuecKne U XUMUYECKHE CBOMCTBA XpOMa U €ro coequHeHuil. OKcuabl 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.
Baxueiimme coeaunenuss wMapranna(ll), wmapranna(IV), wmapranna(VI) u
mapranua( VII). [lepmanranat kanusi, ero OKUCIUTENbHBIE CBOMCTBA.

@u3nuecKre U XMMHYECKHME CBOMCTBA XKeje3a U ero coennuHeHur. OKCHIBL,
ruapokcuasl U conu xkeneza(ll) u xxeneza(lll). [lonyueHne u npuMeHeHUE xKee3a
U €ro CIUIABOB.

DOU3UYECKUE U XMMUYECKUE CBOMCTBA MEIU U €€ coeaqnuHeHur. [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 HW3YYEHMsS 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), B3aUMOJICHCTBUE LIMHKA M Kelie3a 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 DKCIIEPUMEHTAIBHBIX 33/1a4d [0 TeMaM
«T"anorens», «Cepa u €€ coequHeHus», «A30T U (ochop U HUX COCAUHEHUSY,
«Mertaibl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX TOATPYIID.

XuMHSA U KM3Hb.

Ponb xumMun B o6ecriedeHr yCTOMYMBOTO pa3BUTHS yesnoBeuecTBa. [lonarue
O Hay4YHBIX MeETOAAaX IIO3HAHUSA M METOJOJIOTMHM HAy4YHOTO HCCIICTOBAHMS.
HayuHble mpyuHIMITBI OpraHu3aliy XMMUYECKOTO NpOu3BOACTBA. [IpomMblieHHbIE
CIOCOOBI MOTYYEHUSI BaKHEHIITUX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpHON KHUCIOThI, MeTaHoJa). [IpoMbllieHHbIE CITOCOOBI MOYYeHUs] 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 T 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 KOHCTPYKIMOHHBIE MaTepualbl, KPacKH, CTEKIIO, 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 (00BbEMA, KOIMYECTBA BEIIECTBA) MPOJIYKTOB pPEaKIMU, €CIU OJHO U3
BEILIECTB HMMEET NpUMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peaKUuHnM, €CIM OJHO M3 BEIIECTB [JAaHO B BHJE pPACTBOpPA C OMNPEACIEHHOU
MacCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, MAacCCOBOM JOJIM U MOJISIPHOU
KOHIICHTpAIlMM BEIIECTBA B PAcTBOpPE, JOJM BbIXOJA MNPOAYKTAa PEAKIUU OT
TEOPETHUYECKH BO3MOKHOTO.

MexnpenMeTHsIe CBS3H.

Peanuzanmsi MEXNpeAMETHBIX  CBsA3€H MpU  U3YYEeHUH OOmeld u
HEOpPraHn4eckord xuMuu B 11 kitacce ocyliecTBIIETCS YEPE3 UCMHOJIb30BAHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHSATUM, TaK U MOHSATUM, MPUHSITHIX B OTJAEIbHBIX
MpeIMETax €CTECTBEHHO-HAYYHOT' O [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TTOHSATHUS: SBJICHNUE, HAYYHBIN (haKT, THUIOTE3a,
TeopHusl, 3aKOH, aHAJIU3, CUHTE3, KiacCcU(UKaIus, TEPUOJUIHOCTb, HAOIIOJCHUE,
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-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOIbI, HYKIICUHOBBIE KUCIOTHI, (DEPMEHTHI,
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 KOHCTPYKOHMOHHBIX MATCPHAJIOB, JJICKTPOHHAsA
IMPOMBINIJIICHHOCTb, HAHOTCXHOJIOTHUH.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMMHWN
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 HWIEHTUYHOCTH;, TOTOBHOCTh K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOONPEAEIIEHUIO; HATMYNE MOTUBALIMU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B O0IlECTBE TNpaBWJIAMM W HOPMAaMH TIOBEACHHS; HaJU4He
MPaBOCO3HAHUS, SKOJIOTUUYECKON KYJIbTYPhl; CIOCOOHOCTh CTABUTh 1IEJIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIndyHOCTHBIE pe3yJIbTaTbl OCBOCHUS NpeAMETa «XHUMUSD»  OTPaAXKAKOT
c(hOpMHPOBAHHOCTh OIbITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOyyJaromuxcs B Mpoliecce peain3aluu 00pa3oBaTeIbHON IEITEIIbHOCTH.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHUS NpeAMETa «XHUMUSD»  OTPAKAKOT
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 TPUHUMATh 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 TEOPUH W TMPAKTHYECKOTO
IPUJIOKEHNUST XHUMHUHU, OCO3HAHHUS TOTO, 4YTO JaHHbIE HAyKU €CTb pe3yJbTar
JUTUTEIBHBIX ~ HAONIOACHUM, KPOIMOTIUBBIX  JIKCICPUMEHTAIBHBIX  TOHCKOB,
MMOCTOSTHHOTO TPY/la YYEHBIX U MPAKTHUKOB;



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

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHHUs, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUU, CBS3aHHBIC C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PELIEHUs, OPUCHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

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

4) popMupoOBaHHS KYJIbTYPHI 310POBbS:

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

coOmtoieHuss mpaBui 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
oOpaszoBaHus, Oyaymiell mpodeccun M peanu3alnrl 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 TJIOOAIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOJIeM, BIUSHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMAIBHON CPEeibl;



OCO3HAHMS HEOOXOAUMOCTH MCIIOJBb30BAHUSA JIOCTHIKEHUM XUMHMH s
pEIIEHUs] BOIPOCOB PALMOHAIBLHOTO MPUPOJAOTIOIB30BAHNS;

AKTUBHOTO HENPUATUA JCHUCTBHUM, IPUHOCAIIMX BpEH  OKPYKAIOLIEH
MPUPOHON cpelle, YMEHHsI MPOTHO3UPOBATh HEOJIArONMPUSITHBIE YKOJIOTUYECKUE
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;

MOHMMAaHMUS CHeluUKA XUMHU KakK HayKd, OCO3HaHUS €€ poiu 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
npobJjieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, IHEPTETHUYECKOMH,
MUIIEBOM U IKOJIOTUYECKONW 0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, 00ECIICUCHUH
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
MIPOUCXOJIAIINX B HEM M3MECHEHUH, yMEHHUS JIeJIaTh 000CHOBAHHBIC 3aKIIOUSHUS Ha
OCHOBE HAay4YHbIX (AKTOB M HMEIONIUXCS JAHHBIX C IEJNbI0 IOJTYYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIIOJIL30BaTh XMMHYECKHE 3HAHUSA s
pelieHus mpooJieM B pealbHbIX )KU3HSHHBIX CUTYAITUsX;

MHTEpeca K MO3HAHUIO, UCCIIEAOBATEIBLCKON NEATEILHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HEMPEphIBHOMY  OOpa3oBaHUI0 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 MPOTPAMMBI 110 XMMHUM 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 (dbopmHpoBaHue (GYyHKIIMOHATHHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroInXCs;
CIIOCOOHOCTB oOyuarommxcs UCII0JIb30BaTh 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;

ONpeAeisiTh LEJIH JeSITEIbHOCTH, 3aJaBasi IMapaMeTpbl U KPUTEPUU HUX
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 W KPUTEPUU [JJs KiIacCU(PUKAMKM 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;

MIPUMEHATH B MPOLIECCE MO3HAHUS HUCTIOJIb3YEMbIE B XUMUU CUMBOJIMYECKHUE
(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 IKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HaOMIOAAaTh 32 XOJI0M
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-
HOMYJIsSIpHAsl JUTepaTypa XMMHMUYECKOTO COJIEp)KaHus, CIpPaBOYHBIE [OCOOUS,
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: MNPUMEHITb MEXIpeaIMeTHble ((pu3zndyeckue 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 UCCIIEIOBAHUIO 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:

CaMOCTOATENILHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO IO3HABATENIbHYIO
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 Ccrmoco0 HMX pemeHus ¢ y4€TOM MOJyYeHHUs HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYILLECTBIJISITh CaMOKOHTPOJIb JICSITENIBHOCTH Ha OCHOBE CAaMOAHANIW3a 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 NMpeoOpa3oBaHUIO 3HAHUM, BUABI JIE€ATEIbHOCTH
M0 TOJYYEHHIO HOBOTO 3HAHUS W MPUMEHEHHUIO 3HAHUW B PA3NMUYHBIX YUYEOHBIX
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 PEIICHUH MPOOJIEM SKOJOTUYECKON, IHEPreTUHUECKON U



NUIIEeBON 0€30MacHOCTH, B PAa3BUTUM MEAMIIMHBI, CO3JAHUM HOBBIX MaTEpHAaJIOB,
HOBBIX HMCTOYHUKOB SHEPTHH, B oOecrieyeHuu pPalMOHAIILHOTO
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:
OCHOBOITOJIATAIOIIME MOHATUS — XUMHUYECKHUI AJIEMEHT, aTOM, SIAPO U 3JIEKTPOHHAS
o0ojouka aroma, s-, p-, d-aToMHBIE OpOUTAIM, OCHOBHOE M BO30YXKIAEHHOE
COCTOSIHMSI aToMa, THOpUAM3alMs AaTOMHBIX OpOuTalel, HOH, MOJIEKYyJa,
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 OPraHUYECKHE COEAMHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS; TEOPHUH, 3aKOHBI
(nepuonunueckuit 3akon J[. M. MengeneeBa, Teopusi CTPOEHUS OPraHUYECKHUX
BemiectB A. M. byTnepoBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3AKOH COXPaHEHUS
W TpEeBpalICHUs DSHEPrUM IMPU XUMUYECKUX pEaKLUMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI $3bIK XMMHH, MUPOBO33PEHUECKUE 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 dexTr, opueHTanTsl 1 u Il pona);
(dakTosoruyecKkue CBEIACHHMsSI O CBOICTBaX, COCTaBe, MOJYyUYEHUU U O€30MacHOM
WCIIOJIb30BAaHUU BAKHEUIIIUX OPraHMYECKUX BEHIECTB B OBITY M MPAKTHYECKOU
NEeATENbHOCTH  YeJOBEeKa, OOUIMX  HAay4YHbIX NPHUHIMIAX  XUMUYECKOTO
MIPOU3BOCTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIIA, TEPEPAOOTKH HEPTH);

c(OPMUPOBAHHOCTh YMEHHI: BBIABISATH XapaKTEpHbIE MPU3HAKU 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 XMUMHUYECKUX PEAKUUU U PaCKpPbIBaTh UX CYIIHOCTB:
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIMil  IOCPEACTBOM  COCTaBIICHHUS
AJNIEKTPOHHOTO OallaHca JTUX peaKlMi, peakluuii HOHHOrO oOMeHa NyTEM
COCTAaBJICHMSI UX TOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHMUIA;



M3TrOTaBIIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEHIECTB ISl MILUTHOCTPALUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOECHUS;

c(hOpMUPOBAHHOCTh YMEHHUI: yCTaHABIMBATh MPUHAICKHOCTh HM3YyUYECHHBIX
OpPraHUYECKUX BEIIECTB MO HMX COCTaBy U CTPOCHUIO K ONpeAcIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTh WM Ha3BaHUS 1O CHCTEeMaTHYECKOU
Homenknatype (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 OMNPENETATh BHUJ XUMHUYECKOM CBSI3U B
OpraHUYECKUX COEAUHEHUSX (KOBaJCEHTHAsI W HOHHAs CBSI3b, G- M T-CBA3b,
BOJIOPOJIHASI CBSI3b);

c(hOpMUPOBAHHOCTb YMEHHUS TMPUMEHATHh TIOJIOKEHUSI TEOPUH CTPOCHUS
opranuueckux BeniectB 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
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YIJIEBOJOB (MOHO-, JU- M TOJHCAXapUIOB),
WUTIOCTPUPOBATh ~ T€HETHYECKYID  CBSI3b  MEXKAY  HUMHU  ypaBHEHUSIMU
COOTBETCTBYIOIIIMX XWUMHUYECKUX PEAKIUA C HCHOJb30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpMUPOBAHHOCTb YMEHHUSI TMOJTBEPXKIAaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCTMHEHUN 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()Thb, MNPUPOAHBIM Ta3, Yrojib), CHOCOOBI €ro mnepepaboTKu Hu
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 oneparuu
MBICIIUTETILHON JESITEIbHOCTH — aHalu3 W CHUHTE3, CpaBHEHHE, 0000IIeHHeE,



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

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

c(hOpMUPOBAHHOCTb YMEHHMM: MPOBOJUTH PACUYETHl MO XUMHUYECKUM
dbopMmynamM U ypaBHEHHSIM XHUMHYECKUX PEAKIMI C MCTOIb30BaHUEM (U3HUECKUX
BENMYMH (Macca, OOBbEM Tra3oB, KOJHWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI IO HAXOXKIAECHUID XMMHUYECKOU
(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 IUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUN SKCIEPUMEHT (MOJYyYeHHE W U3yYEHUE CBOMCTB OpPraHHMYECKUX
BEILIECTB, KAYECTBEHHBIE pEAaKIUU YTJIEBOJOPOJOB pPAa3JIUYHBIX KJIacCOB U
KHUCJIOPOJACOIEPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/1ad O PACMO3HABAaHWI0 OPraHUYECKUX BEIIECTB) C COOIIOJICHUEM IPaBUII
Oe3omacHoro oOpalieHus ¢ BElIecTBaMU U JIA0OPAaTOPHBIM O0OpPYAOBAHHEM,
dbopMyIupOBaTh IIEJIb HUCCIENOBAaHUS, TPEJACTABIATh B pa3Iu4HOW ¢opme
pEe3yIbTaThl SKCIEPUMEHTA, AHAJIU3UPOBATh U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHMIA:

cOOJII01aTh MpaBHJIa 3KOJIOIMYECKH LEIeCO00pa3HOro MOBEAECHUS 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-HAy4HAast
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€30MacHOCTU, B PA3BUTUU MEIUIIMHBI, CO3JaHUU HOBBIX MATEPHUAIOB, HOBBIX
HMCTOYHUKOB SHEPTUM, B OOCCICUYCHHH PAIIMOHAIBLHOTO MPUPOJIONONIb30BAHUS, B
GbopMHpOBaHUH MHPOBO33PEHHUS W OOIIEW KyJIbTyphl 4YeEJIOBEKa, a Takxke
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIECHHS K CBOEMY 3J0pPOBbIO M IPUPOHOMN

cpene;
BJIaJICHUE CUCTEMOM  XMMHYECKHUX  3HAHMH, KOTOpast BKJIIOYAET;
OCHOBOIIOJIaraloIMe TOHATUS — XUMHUYECKHM DJIEMEHT, aToM, SJIpO 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 CBs3b (KOBaJIGHTHAs, WOHHAS, MeETaJUInuecKas, BOJOpOIHAs),
KpUCTAJUTMUECKasl pEmI€TKa, XUMHUYECKas pEeaKIus, pacTBOpP, JJICKTPOJIHTHI,
HEAJIEKTPOIUTHI, AJICKTPOJUTHYECCKAs JUCCONMAINNS, CTEINEeHb IHUCCOIUAINH,
BOJIOPOJHBIN IIOKa3aTedb, OKHUCIWTEIb, BOCCTAHOBUTEIb, TEIIOBOM 3ddeKT
XUMHUYECKOW peaKIluu, CKOPOCTh XUMHUUECKON peaKIiy, XMMUIECKOE PAaBHOBECHE;
TEOPUH M 3aKOHBI (TEOpHs SJIEKTPOJMTHYECKOW TUCCOIMAINH, TEPUOANICCKUI
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 W CHCTEMHOCTH  XHMHYECKUX  SBJIICHHHA,  COBPEMEHHBIC
MPEACTABICHUS] O CTPOSHHUM BEIECTBA HA aTOMHOM, HOHHO-MOJEKYJISIPHOM U
HAJIMOJIEKYJSIPHOM  YPOBHSIX; TMPEJCTABICHHS O MeEXaHHW3Max XHUMHYECKHUX
peaknuii, TEPMOJAWMHAMHUYECKUX M KHHETHYCCKHMX 3aKOHOMEPHOCTAX  HX
MPOTEKaHUs, 0 XUMUYECKOM PAaBHOBECHH, PACTBOpPAX W JHUCIIEPCHBIX CHUCTEMaX;
(haKTOJIOTHYECKHE CBEJICHHS O CBOMCTBaX, COCTABE, IMOJYYSHHH M OC301acCHOM
WCIIOJIb30BaHUN BOKHEUIIMX HEOPTaHMYECKUX BEIIECTB B OBITY W MPAKTHUYECKOMN
NEATETPHOCTH  YeJIOBEKa, OONMX  HAay4YHBIX  NPHHIHWIAX  XUMHUYECKOTO
MIPOU3BOICTBA;

c(hOpMHUPOBAHHOCTh YMEHHI: BBIABIATh XapaKTepHbIE INMPHU3HAKH TOHITHH,
yCTaHaBJIMBaTh WX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHS MPU
ONMCAHWH HEOPTAHMYECKUX BEIECTB U UX MPEBPAIICHU;



c(OPMUPOBAHHOCTh YMEHHMSI HCIOJIb30BATh XMMHYECKYI0 CHMBOJUKY JUIS
cocTaBieHMs (QOpMyJl BEUIECTB M  YpPaBHEHMH XUMHUYECKHX pEakIuil,
cuctematuueckytro HoMeHknarypy (IUPAC) u TpuBuangbHble Ha3BaHUSI OTIECIbHBIX
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
BUJAa XUMHUYECKOW CBSI3M M THUIA KPUCTAUIMYECKOM pEIETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh  YMEHMI:  KJacCU(ULIHUPOBATh:  HEOPraHUYECKUE
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 CTPOEHHUE
aTOMOB M MOHOB XUMHYECKHX ODJIEMEHTOB IEPBOrO—YETBEPTOrO INEPHUOIOB
ITepuognueckonn  cucremsr  J.U. Menpaeneena, WCTIOJIB3YSl  TOHATUSA
«HEPreTHYECKUE YPOBHU», «IHEPreTUUYECKUE MOIYPOBHW», «S-, p-, d-aTOMHbIE
opOUTaI», «OCHOBHOE M BO30YXKIEHHOE SHEPreTUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB XMMHMYECKUX 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 (ONMUCHIBATH)  OOIIME
XUMUAYECKHE  CBOWMCTBA  BEMIECTB  PA3JIMUYHBIX  KIJIACCOB, 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 COCTABJIEHUS HMX MOJHBIX H
COKpPALIEHHBIX  HMOHHBIX  yPaBHEHUW;  pEaKUMM  THUAPOIM3a;  pEeakui
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THAPOKCOKOMIUIEKCOB IMHKA U AJIFOMUHMS);



C(OPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH IPOTEKAHHUs
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 CEPHOM KHUCIOThI, aMMHAKa,
oOuMe HayyHble MNPUHLMIBI XHUMHYECKUX IPOU3BOJCTB; LEIECOOOPA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIINUICHHOCTH U B OBITY C TOUYKH
3peHHUs COOTHOIIEHUS PUCK-TI0JIb3a;

c(OpPMHPOBAHHOCTh BIJIAJICHUS CHUCTEMOW 3HAHUM O METOJIaX HAy4YHOIO
MO3HAHUA SBJICHHM MNpUpOAbl — HAOIIOJEHUE, HU3MEpPEHUe, MOJEIUPOBaHUE,
AKCHEPUMEHT (peabHbIN U MBICICHHBIN), UCTIOJIb3yEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS PUMEHSTh 3TH 3HAHUS TIPU IKCIIEPUMEHTATILHOM UCCIIEI0BAHUM BEIIECTB
U 0 OOBSICHEHUS XHMMHYECKUX SIBIICHUH, HMMEIOUIMX MECTO B NPHUPOJE,
MPaKTUYECKOH JESITENIbHOCTH YeJIOBEKA U B IOBCEIHEBHOW KU3HH;

c(hOpMHPOBAHHOCTh YMEHHUS BBISBIISATH B3aHMMOCBSI3b XUMUYECKUX 3HAHUH 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 BelIecTBa WM 00bEMA Tra3a Mo U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OAHOTO U3 YYACTBYIOLIMX B PEAKIMHU BEILECTB; TEIUIOBOrO 3(dekra
peaklyy; 3HAYEHUsS BOJAOPOJIHOIO MOKa3aTessh pacTBOPOB KHCIOT U ILEJIOYEH C
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEILECTBA)
MPOJyKTa PEAKIUHU, €CIM OJIHO M3 MCXOJHBIX BEIIECTB JaHO B BUJE pacTBOpa C
onpeIeIEHHON MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WM JAHO B M30OBITKE
(uMeeT mMpUMECH); JOJM BbIXOJIa MPOJAYKTA PEAKIUHU; OOBEMHBIX OTHOILICHUM
ra3os;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENHHO IUIAHUPOBATH U IMPOBOJUTH
XUMUYECKUH  3KCHepUMEHT  (IpOBEIEeHHWE  peakuud  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 BEIIECTBAaMHU M JIa0OPaTOPHBIM
o0opynoBaHueM, (HOpMyIUpOBaTh I€db HUCCJICNOBAHUS, TPEJCTABIATH B
pas3nu4HON (QopMe pe3ysbTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OIEHUBATH HX
JIOCTOBEPHOCTH;



c(hOopMHUPOBAHHOCTh YMEHHI: COOIIOATh MPaBHIIA MOJIB30BAHUS XUMHUICCKON
mocyjol ®W jabopaTopHbIM 000pyJOBaHUEM, OOpalleHuss ¢ BelecCTBaMU B
COOTBETCTBUM C HHCTPYKIUSIMHU [0 BBHITIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKUX
OMBITOB, HYKOJIOTUYECKH I€JIECO00pa3HOr0 TMOBEACHUS B OBITY U TPYAOBOIl
JEATENBHOCTH B LENSAX COXPAHEHUsI CBOErO 3J0POBBs, OKPYKAOIIECH MPUPOTHOU
Cpeapl W JOCTWKEHUS €€ YCTOMYMBOIO pPa3BUTHS, OCO3HABATh OMACHOCTh
TOKCUYECKOTO JICMCTBUS HA KUBBIE OPTaHU3MBI OMPEACIEHHBIX HEOPTraHUYECKUX
BENIECTB, MOHUMas cMmbIch nmokaszarens [1JIK;

c(hOpMHUPOBAHHOCTh YMEHHUM: OCYIIECTBIATh IICJICHAIIPABICHHBIA TIOMCK
XUMHUYECKOW MH(OPMALIUK B Pa3IMYHBIX UCTOUHHMKAX (HAy4dHas U y4eOHO-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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Paznen 1. TeopeTnueckue 0CHOBBI OPraHUYECKOM XUMUM

[Ipenmet oprannyeckoit xumuu. Teopus

1.1 CTPOEHUS OPTaHUYECKUX COCTMHEHUN A. 8 https://m.edsoo.ru/6 IHH8J58X
M. bytneposa
Hroro no pazgeny 8
Paznen 2. YrieBoaopoabt
[IpenenbHble yrIeBOAOPOAbI — aJKAHbI
2.1 pedl Y HOPOA ’ 5 https://m.edsoo.ru/LC5J74CMA
LMKJIOATKaHbI
HenpenenbHble yrieBogopo/ibl: aJKEHBI,
2.2 pedl Y AOPOA 14 1 https://m.edsoo.ru/OBNBOPH31
ATKATUEHBI, aJTKUHBI
23 ApomMaTtudeckue yriieBoaopo/sl (apeHsbl) 8 https://m.edsoo.ru/3KLA1L26M
[IpupoHBIE HICTOYHUKH YTIIEBOJOPOAOB U
2.4 PHpOL Y AOPOR 4 https://m.edsoo.ru/RY6NBZA W4
UX mepepadoTKa
2.5 l"asloreHnpon3BOAHBIE YTIEBOAOPOI0OB 4 1 https://m.edsoo.ru/JISOENZ9M
Uroro no pazgeny 35

Paznen 3. Kuciopoacoaepskanue opranndeckue coeuHeHUs

3.1

Cruptsel. Genoun

11

https://m.edsoo.ru/TJI36WGJ5

32

KapOonunbHbie coeAMHEHUS: albACTU/IbI U
keToHbl. KapOoHOBBIE KUCTOTHI. CIIOKHBIC

21

https://m.edsoo.ru/O2NWGJZU2



https://m.edsoo.ru/61HH8J58X
https://m.edsoo.ru/O2NWGJZU2
https://m.edsoo.ru/TJI36WGJ5
https://m.edsoo.ru/JI9OENZ9M
https://m.edsoo.ru/RY6NBZAW4
https://m.edsoo.ru/3KLA1L26M
https://m.edsoo.ru/0BNB0PH31
https://m.edsoo.ru/LC5J74CMA

a¢upsl. Kupbr

33 VYrieBojibt 9 https://m.eds00.ru/962BYGF10
Uroro no pazgeny 41
Pa3znen 4. A3oTcoaeprkaniue oprannyeckue coeIuHeHus
4.1 AmuHBI. AMMHOKHUCIOTHI. benku 12 https://m.edsoo.ru/K8B3HSPS1
Uroro no pazgeny 12
Paspnen 5. BoicokoMoJieKy asipHbIe COeIHHEHUS
5.1 BricokoMonekysipHbIe COeAMHEHUS 6 https://m.edsoo.rt/VLVADEWAB
Wroro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 102
I[TPOIT'PAMME



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

11 KIIACC

HaumeHoBaHue pa3ieioB U TeM

KoaunuecTBO 4acoB

DJIeKTpPOHHbIe (LM(ppPOBbIE)

Ne i/ Konrpoasnsie | IIpakTHyeckue
NMporpamMmsbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. Teopernueckne 0CHOBbI XUMUM
Crpoenue aroma. [lepuonnyeckuit
3aKkoH ¥ [lepnoauyeckas cucrema
1.1 KOT ¥ 2 ICPHOIITICeRa CHCTEM 9 https://m.edsoo.ru/R39EAGJPC
XHMHUYECKUX djieMeHToB /I, .
Menneneena
Crpoenue Bemectsa. MHOroobpasue
1.2 11 1 https://m.edsoo.ru/W4FD2VJF8
BEILIECTB
1.3 XUMUYECKUE PEaKIuu 19 1 3 https://m.edsoo.ru/QHDJZGESH
Hroro no pasneny 39
Pasnea 2. Heoprannueckasi xumust
2.1 Hemertamnsl 31 1 https://m.edso0.ru/9NCC2YQRJ
2.2 Meraibl 23 1 2 https://m.edsoo.rt/YEUOWRIJ21
Uroro no pazgeny 54
Pa3znen 3. Xumus v :Ku3Hb
MeToapl MO3HAHUS B XUMUH. XUMUS U
3.1 9 https://m.edso0o.ru/2Q40I6NXK
KU3Hb
Hroro no paszneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 4 2

[TPOT'PAMME



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




INIOYPOYHOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acos

KoHnTtpoibHbIe

Bcero
padoThI

IIpakTHYeckue
padoThbI

Jlara
U3ydeHust

JJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/bHBIE pecypchl

HpenMeT " 3HA4YCHUC
OpFaHquCKOfI XHUMHH,
npeaACTaBJICHUC O MHOFOO6paSI/II/I
OpPraHu4YCCKux COCJIMHEHU I

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

DIIEKTPOHHOE CTPOEHUE aTOMa
yriieposia (OCHOBHOE U
BO30YKIEHHOE COCTOSTHUS).
BanenTHbIE BO3MOXHOCTH aTOMa
yriaepoaa

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

XuMHYecKas CBSI3b B
OPTraHUYECKUX COCTUHECHUSIX.
Mexanu3mbl 00pa3zoBaHUs
KOBaJIEHTHOM CBSI3HU, CIIOCOOBI
paspbiBa CBA3EH

https://m.edsoo.ru/C42CCDY5S

Teopust cTpoeHUs OPraHUYECKUX
coenuHenuit A. M. bytneposa

https://m.edsoo.ru/MIAFQ4PQO

Bunel uzomepun: cTpyKkTypHas,
MIPOCTPAHCTBEHHAS.
DnexkTpoHHBIC Y)PEKTHI B
MOJIEKYJIaX OPraHUYECKUX
COeIMHEHUN

https://m.edsoo.ru/GN3QZ8AHX

IIpencraBnenue o

https://m.edsoo.ru/P6AQNOU22



https://m.edsoo.ru/P6AQN0U22
https://m.edsoo.ru/GN3QZ8AHX
https://m.edsoo.ru/MIAFQ4PQO
https://m.edsoo.ru/C42CCDY5S
https://m.edsoo.ru/0DI6T8L9R
https://m.edsoo.ru/48G4H34K4

Kiaccuukanuu u
cUCTeMaTHUYeCKasi HOMEHKIIATypa
(IUPAC) oprannyeckux BEIIeCTB

Knaccudukanus peaxuuii B
OPraHN4YeCKOU XUMHUH

https://m.edsoo.ru/M5DJYMPIM

CucreMatuzanuus 1 0000IIEeHNE
3HAHUU IO TEME

https://m.edsoo.ru/SKOA3EB67

AJIKaHBI: TOMOJIOTUYECKHM Psiji,
obmas popmyiia, HOMEHKIATypa
U U30MEPUs, IICKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYJT

https://m.edsoo.ru/SHWFWZ174

10

CDI/I?;I/I‘IGCKI/IC U XUMHUYCCKHUC
CBOMCTBA aJIKAaHOB

https://m.edsoo.ru/GVELNQJ3X

11

HaxosxeHue ankaHoB B
npupoze. CriocoObl MoryueHus u
pUMEHEHHE aJIKaHOB

https://m.edsoo.ru/AB2ZKXXIZ

12

[uxnoankansl: obOmas hopmyia,
HOMEHKJIATypa M U30MEpHs,
0COOCHHOCTH CTPOCHHUSI U
XHUMHUYECKHX CBOHCTB, CIIOCOOBI
MOJTYYCHHUS U IPUMCHEHUE

https://m.edsoo.ru/Q4B5900Q1A

13

Pemenne pacu€THbIX 337124 Ha
OIpEeIETIEHUE MOJIEKYJIIPHOMN
(bOpMyJITBI OPTaHMYECKOTO
BEILIECTBA I10 MACCOBBIM JI0JISIM
aTOMOB 3JIEMEHTOB, BXOJISIINX B
ero cocraB. CucremaTn3anus u

https://m.edsoo.ru/ED66JALEK



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

000011IeHrEe 3HAHUH I10 TEME

14

AJIKEHBI: TOMOJIOTUYECKHH PSIIL,
obmas Gopmyrna, HOMEHKIATYpa,
3NIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE
Mosiekya. CTpyKTypHas ¥ LiMc-
TPaHC-H30MEPHS AITKCHOB

https://m.edsoo0.ru/NCGOE2K0J

15

dusnuecKkre U XMMHUYECKHE
CBOIiCTBa ankeHOB. [IpaBuio
MapkoBHHKOBa

https://m.edso00.ru/6XZHRIRTW

16

CriocoObI osryueHust u
NPUMCHEHHE aJTKEHOB

https://m.edsoo.ru/YS8ODCR6ZN

17

[TpakTrueckas padora Ne 1 mo
teme "llonyyenue sTusieHa u
M3Yy4YEHUE ero CBOMCTB"

https://m.edsoo.ru/HHCGPAVHS5

18

Pemenne pacu€THbIX 3a1a4 Ha
OIIpEeJIETICHUE MOJIEKYJIIPHOMN
(GhOopMyJITBI OPTaHHMYECKOTO
BEILIECTBA

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

19

AJKaMeHbl: CONPSHKEHHBIE,
W30JIMPOBAHHBIE,
KyMyJiipoBaHHble. OCOOEHHOCTH
AJIEKTPOHHOT'O CTPOCHUS

https://m.edsoo.ru/EKDS1U5UV

20

XMUMHYECKHE CBOMCTBA
CONPSHKEHHBIX TUEHOB

https://m.edsoo.ru/M356GLRBE

21

CrniocoOsl nosty4eHus u
pUMEHEHNE alTKaNEeHOB

https://m.edsoo.ru/KT8M1N272

22

AJIKMHBI: TOMOJIOTUYECKUH psI,

https://m.edsoo0.ru/N65WYKD93



https://m.edsoo.ru/N65WYKD93
https://m.edsoo.ru/KT8M1N272
https://m.edsoo.ru/M356GLRBE
https://m.edsoo.ru/EKDS1U5UV
https://m.edsoo.ru/XYWNMAYNA
https://m.edsoo.ru/HHCGPAVH5
https://m.edsoo.ru/Y8ODCR6ZN
https://m.edsoo.ru/6XZHRIRTW
https://m.edsoo.ru/NCG0E2K0J

obmas popmyiia, HOMEHKIATYypa,
AIIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI, (pU3HUYecKre CBOMCTBA

23

XMMHYECKUE CBOMCTBA aJIKUHOB

https://m.edsoo.ru/MQ7A03SUC

24

KauecTBeHHBIE peakuy Ha
TPOUHYIO CBA3b

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

25

CniocoOsl nosty4eHus u
NPUMEHEHHE aJIKHHOB

https://m.edsoo.ru/SYL7VWAMA

26

Pemenue 3anau: pac4€rsl 1o
YPAaBHEHUIO XUMUYECKOU
peakuuu

https://m.edsoo.ru/Q7XMPZSRF

27

Cucremaruzanys u 00001eHne
3HAaHUH 110 TeEME

https://m.edsoo.ru/19DNOP1NS

28

ApeHBI: TOMOJIOTHYECKUH P,
obmas Gopmyiia, HOMEHKIATYpA.
DIIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJ1 O€H30J1a M TOTYO0JIa, HX
(dhu3HYEeCKre CBONCTBA

https://m.edsoo.ru/WNGDLBKS5D

29

XUMHYECKUE CBOMCTBA apPEHOB:
peaKury 3aMEeILCHUS

https://m.edsoo.ru/FCNHX9WY1

30

XUMHUYECKUE CBOMCTBA APEHOB:
peakLuy NpUCOeANHEHUS,
OKHCJIEHUE TOMOJIOTOB O€H30I1a

https://m.edsoo.ru/CSBNGDUCS

31

Oc00EHHOCTH XUMUYECKUX
CBOMCTB CTHpPOJIA

https://m.edsoo.ru/F2K2CB5PG

32

Pemenune pacu€THpIxX 3a1a4 Ha

https://m.edsoo.ru/QFKSRGCXW



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

OnpeaeIeHue MOJIEKYJIIPHOU
(GhOopMyJTBI OPTaHUYECKOTO
BelIeCTBa

33

CriocoObI osTyueHust 1
NPUMCHEHHE apCHOB

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

34

['eHeTHUECKas CBSI3b MEXKTY
Pa3InYHBIMH KJIAaCCAMHU
yTIJIEBOJIOPOIOB

https://m.edsoo0.ru/1X7QMST7F

35

Pacuétel o ypaBHEHUAM
XUMHYECKUX PEAKIUH.
Cucremarusanys 1 00001eHne
3HAHWUM 110 TEME

https://m.edso00.ru/9VBZTY4PI

36

ITpuponusrii ras. [lomyTHble
He(TSAHBIE ra3bl

https://m.edsoo.ru/CK1CUWWEN

37

KameHHBIH yroib 1 IPOIYKTHI
ero nepepaboTKu

https://m.edsoo.ru/BDDEXD2FV

38

Hedtp u ciocoOsl eé
nepepadotku. [Ipumenenue
MIPOJIYKTOB TiepepaboTku HePTH

https://m.eds00.ru/ORE9Y2CYG

39

['eneTnueckas CBA3b MEKIY
Pa3TUYHBIMH KJIaccaMu
YTJIEBOI0POIOB

https://m.edsoo.ru/HQ22U8ZHE

40

FaJIOFeHOHPOI/BBOI[HLIC
YIJIICBOAOPOAOB: 3JICKTPOHHOC
CTPOCHUC, pCAKIIUN 3aMCIICHUSA
rajorcHa

https://m.edso0o.ru/XX94BSSGR

41

JleiicTBue 1IeIOYeH Ha
raJIOTeHIPOU3BOTHEIE.

https://m.edsoo.ru/FF11CTQKA



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

Bs3aumopeiictBue
IUrajJoreHajJkaHoB C MATHUEM U
[IUHKOM

42

Cucremaru3zamus u 00001IeHne
3HAHWUM 10 pa3jeny
"YrneBonopozs"

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

43

Konrpomnbnas pabora no reme
"Yranesonopozs!"

https://m.edsoo.ru/EJH90TTS0

44

[IpenenbHbIE OAHOATOMHBIE
CHUPTHI: TOMOJIOTUYECKU psif,
obmas popmyia, cTpoeHne
MOJIEKYJ1, U30MEpHs,
HOMEHKJIaTypa, KjlaccupuKanus,
buznyeckue cBoiicTBa

https://m.edsoo.ru/I9NSKPMLB

45

XUMHYECKUE CBOMCTBA
MPEACIIbHBIX OJJHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/VHOGFCVLZ

46

CrniocoOblI rmosryueHust u
NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/NO9HOJ3V12

47

[TpocTthie aduphl: HOMEHKIATYypa
1 U30MepHsl, 0COOEHHOCTH
(GUBUYECKUX U XUMHUYECKHUX
CBOWCTB

https://m.edsoo.ru/UUYC7UU21

48

MHOroaToMHbIE€ CIIUPTHI:
ATUJICHIJIMKOJb U TIULEPHUH, UX
buznyecKue 1 XuMHUYECKHE
CBOMCTBA

https://m.edsoo.rt/KMYAE65AX



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

49

CniocoOsI ToTy4YeHus 1
NpPUMEHEHUE MHOTOAaTOMHBIX
CIIHPTOB

https://m.edsoo.ru/EU9L4B5H6

50

DEHOJI: CTPOCHUE MOJIEKYIIBL,
¢uznueckue cBOMCTBA.
ToxkcuyHOCTH (PpeHOIIa

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

51

XuMu4eckue cBoicTBa (heHoa

https://m.edsoo.ru/DRURODFRJ

52

CnocoOsI ToTy4YeHus 1
npuMeHeHne GeHoa

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

53

[TpakTnueckas padbora Ne 2.
Pemenue skcrepuMeHTaIbHBIX
3amay o teme "CnupThl U
¢deHnomnsr"

https://m.edsoo.ru/SHOIGNHMGK

54

CucreMaTuzanuus 1 00001IeHNE
3HAHUU IO TEME

https://m.edso00.ru/J7BOQOWB6

55

ANbIETUIbI U KETOHBI:
AIIEKTPOHHOE CTPOCHHE
KapOOHUIBHON TPYIIIHI;
TOMOJIOTUYECKHUE PAJIBI, 001I1ast
dbopmyna, nzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/DHUDYUVGN

56

AJNBIETUIb M KETOHBI:
¢duznyecKkue CBOMCTBA; peaKuu
MPUCOCTUHECHUS

https://m.edsoo.ru/FTMHFTV8V

57

Peaxinu oxucienus u
Ka4ueCTBEHHbBIE PEAKLIUU
aIbJIETUIOB U KETOHOB

https://m.edsoo.ru/MT7LK3HUT

58

CniocoOsblI nosry4eHus

https://m.edsoo.ru/KOSEDOZNC



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

aJIbJETUI0B U KETOHOB

59

OnHOOCHOBHBIE NpEEIbHBIE
KapOOHOBBIC KUCIIOTHI,
0COOEHHOCTH CTPOSHHS X
MOJIEKYJT

https://m.edsoo.ru/3AG3MM12R

60

W3omepust 1 HOMEHKJIaTypa
KapOOHOBBIX KUCIIOT, UX
¢du3nueckre cBOMCTBA

https://m.edsoo.ru/88RK8HSL4

61

XUMHYECKUE CBOMCTBA
IpeleIbHbIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

https://m.edsoo.ru/FG799CL7C

62

Oco0GeHHOCTH CBOUCTB
MYPaBbUHOHN KHUCIIOTBI.
MHoroo6pasue kapOOHOBBIX
KHUCJIOT

https://m.edsoo.ru/NCRPAK4ZQ

63

OcoOeHHOCTH CBOUCTB:
HenpeaeabHbIX U
apoMaTHYEeCKUX KapOOHOBBIX,
JMKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX KUCIIOT.
[TpencraBuTeNn BBICIIUX
KapOOHOBBIX KUCIIOT

https://m.edsoo.ru/PO7B20AZG

64

IlonsTue o ITPOU3BOAHBIX
Kap6OHOBBIX KHUCJIOT

https://m.edsoo.ru/ASMQKWRS52

65

CniocoOsl nosty4eHus u
MpUMEHEHNe KapOOHOBBIX
KHCJIOT

https://m.edsoo.ru/ZY83U8721

66

CrnoxHuble 3(upsbr:

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



https://m.edsoo.ru/4C5QIMALE
https://m.edsoo.ru/ZY83U872I
https://m.edsoo.ru/ASMQKWR52
https://m.edsoo.ru/PO7B20AZG
https://m.edsoo.ru/NCRPAK4ZQ
https://m.edsoo.ru/FG799CL7C
https://m.edsoo.ru/88RK8HSL4
https://m.edsoo.ru/3AG3MM12R

TOMOJIOTUYECKHH psJl, oO1as
dbopmyna, u3omMepus U
HOMEHKJIaTypa

67

dusnyeckre U XUMHUYECKUE
cBoiicTBa 3¢hupoB

https://m.edsoo.ru/TCIGEW2K6

68

Pemenune pacy€THbIX 3a1a4: 110
YPAaBHEHUIO XUMUYECKOU
peaKuuu, Ha ONPEEIICHUE
MOJIEKYJISIPHOIN (POPMYITBI
OPraHUYeCKOro BEUECTBa

https://m.edsoo.ru/K512Q0HVD

69

[TpaxTrueckas padota Ne 3.
Pemenue sxcriepuMeHTaIbHBIX
3amay o Teme "KapOoHoBbIe
KUCIIOTHI. CitoxHBIE duphI"

https://m.edsoo.ru/OGEJG1Z26Q

70

Kupsl: ctpoenue, pusnueckue u
XHMHYECKHUE CBOMCTBA
(rumponus)

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

71

Oco0eHHOCTH CBOWCTB JKUPOB,
COZIEPIKAIINX OCTATKH
HCMPCACIIbHBIX ) KUPHBIX KHUCJIOT.
JKups! B ipupone

https://m.edsoo.ru/HAIOMQYAG6

72

Mpbi1a Kak COJIM BBICIIIUX
KapOOHOBBIX KUCIIOT, HX
Moromiee aeicteue. [lonstue o
CUHTETHUYECKUX MOIOIIUX
cpeacrax (CMC)

https://m.edsoo.ru/YPLLO9UE7

73

I'eneTnyeckas cBs3b
YIJIIEBOAOPOAOB U

https://m.edsoo.ru/ASFISXVSU



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

KHCJIOPOJICOIePIKALTUX
OpPTaHMYECKUX BEIIECTB

74

Pacuétel 10 ypaBHEHUAM
XUMHYECKUX pPeakInil

https://m.edsoo.ru/LZ5VLL2BX

75

Cucremaruzanusa 1 00001eHne
3HAHUH 110 TeEME

https://m.edsoo.ru/SSWMEF7D7

76

OO61as xapakTepucTHKa
YTJIEBOJIOB U Kiaccuukaius
YTJIeBOJIOB (MOHO-, TU- U
MOJIMCAaXapHUIbl)

https://m.edsoo.ru/01RIX8HGR

71

Monocaxapuabl: pusnueckue
CBOIMCTBA U HAXOXXICHHE B
pUpoIe

https://m.edsoo.ru/SDKMBGIF6

78

[IpuMeHneHue TIIFOKO3bI, €€
3HAUYEHUE B KU3HEACITEIbHOCTU
OpraHu3ma

https://m.eds00.ru/6LS9BLN9Q

79

Jucaxapunpl: caxapo3sa,
MajJbTO3a U JIAKTO3a.
Haxoxnenue B npupoje u
MIPUMEHEHNE TUCAXAPUJIOB

https://m.eds00.ru/0YDXJOOUH

80

ITonucaxapuasl: CTpOCHUE
MaKpOMOJIEeKYJ, (Pu3nIecKre u
XUMHUYECKHE CBOMCTBA,
pUMEHEHNE

https://m.edso0.ru/52Z6UKUNG

81

[TousTue 00 HCKYCCTBCHHBIX
BOJIOKHax

https://m.edsoo.ru/CPO60DRNM

82

Pemenue pacyeTHbIX 337124 Ha
OnpeaeseHue JOJIM BhIX0JIa

https://m.edsoo.ru/FVQ99R8JH



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

MPOAYKTA PEaKuu OT
TEOPETUUYECKH BO3MOXKHOTO

83

Cucremaruzanusa 1 00001eHne
3HAHWUM 10 pa3jeny

https://m.edsoo.ru/YTA71SOGH

84

KoHTponbHas pabora 1o Teme
"Kucnoponcoaepxamiue
OpraHuYecKHue coequHeHus"

https://m.edsoo.ru/40ZT3216M

85

AMUHBIL: KJTaccupuKanms,
CTPOCHHE MOJIEKYJI, 00IIIast
dbopmyna, uzomepus,
HOMEHKJIaTypa U pU3NYEeCcKue
CBONCTBA

https://m.edso00.ru/64T9T10ZV

86

XUMHYECKUE CBOMCTBA
anupaTUIECKUX aMUHOB

https://m.edsoo.ru/MYC4DL1GD

87

AHWIIMH: CTPOCHUE aHWINHA,
0COOEHHOCTH XUMHYECKUX
CBOWMCTB aHWJIMHA

https://m.edsoo.ru/FRTQ7TUDA

88

CrniocoOsl nosty4eHus u
NpUMEHEHHE an(aTHIECKIX
aAMHHOB

https://m.edsoo.ru/LCF82MVKH

89

AMMHOKHUCIOTBI: HOMEHKJIATypa
U U30Mepus, GU3NIecKue
cBoiicTBa. OTaeNbHbIE
IIPEJICTAaBUTENIN O-aMUHOKHUCIIOT

https://m.edsoo.ru/RQIQFGFVC

90

XHUMHYECKHE CBOMCTBA
aMHUHOKHCJIIOT, UX
OMOJIOTHYSCKOC 3HAUCHHUC
amuHokuciior. CuHTE3 U

https://m.edso00.ru/16QZ981X7Z



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

TUAPOJINU3 IEITUAO0OB

91

benku xak npupoHbIe
MIOJIIMEPBI; CTPYKTYPBI OEJIKOB

https://m.edsoo.ru/C031GD96B

92

XHUMHUYECKHAE CBOMCTBA OEIKOB

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

93

A3oTcoaepxaiiue
TeTEPOLUKITNYECKUE
coenuHeHU. HyknenHoBbIe
KHCJIOTBI: COCTaB, CTPOCHHE U
Ounosoruueckas posib

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

94

[TpakTrueckas padbora Ne 4.
Pemenne SKCIICPUMCHTAJIbHBIX
3aja4 1Mo TeMe
"A3oTcoaepKkaiire
OpraHUYEeCKHE COeqUHEHUS"

https://m.edsoo.ru/NC46Z2YR7

95

[TpakTuyeckas padora Ne 5.
Pelienue skcriepuMeHTAbHBIX
3aza4 o Teme "PacriozHaBaHue
OpraHUYECKUX COCTUHEHUI"

https://m.eds00.ru/4GSLO35TE

96

KoHTponbHas pabora 1o Teme
"A3zoTcoaepxarine
OpPraHUYeCKHUe COeTUHEHU"

https://m.eds00.ru/R69Q6G8OU

97

OCHOBHBIE TTOHSTHS XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHNH U METOBI UX
CHUHTE3a —IIOJIMMEpPU3als U
MTOJIMKOHICHCAITHS

https://m.edsoo.ru/7SVQS 110N

98

IImacTtMmaccel. YTunmuzanus u
nepepaboTKa IIacTuKa

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



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

99

DJ1acTOMEPBI: HATYPATIbHBIN
CUHTEeTHYEeCKUE Kayuyku. Pe3nna

https://m.edso00.ru/SO6ALFPLSY

100

BonokHa: HaTypanbHEIE,
UCKYCCTBEHHbBIE, CHHTETUYECKHE.
[Tonumeps! cienuaabHOTO
Ha3HA4YCHMS

https://m.edsoo.ru/DQOJRVK4H

101

[TpakTuyeckas padora Ne 6.
Pelenue skcriepuMeHTAbHBIX
3aza4 1o teMe "PacrosHaBanne
IUIACTMACC U BOJIOKOH"

https://m.edsoo.ru/Y1QQLRSOP

102

O0001eHre U cCUCTEMaTU3 AL
M3YYEHHOTO MaTepHalia 1o TemMe
"BbrIcOKOMOJIEKYIIApHbIE
coequHeHus"

https://m.edsoo.ru/REGCOZS45

OBILIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102



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

11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KoHTpoJbHbIe

Bceero
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3ydeHust

JJieKTpoHHbIe HH(POBBIE
o0pa3oBaTe/IbHbIE pecypchl

Atom. CocTaB aTOMHBIX sIJIEp.
XUMHUYECKHUH 31eMeHT. M130TOmbI

https://m.edsoo.ru/NOPBJ3G7]

CrtpoeHue 3JIeKTPOHHBIX 000JI0UeK
aTOMOB, KBAaHTOBBIC YHCJla

https://m.edsoo.ru/9MTBPF8US5

Knaccugukanus XuMUyecKux
DIIEMEHTOB (S-, p-, d-, f-3IeMeHThI)

https://m.eds00.ru/MDGLT301C

Pacnpez[eneHI/Ie QJICKTPOHOB I1O
ATOMHBIM Op6I/ITaJ'I$IM

https://m.edsoo.ru/HNSVJRET2

DNEeKTPOHHBIE KOH(UTYpaIUH
aTOMOB JJIEMEHTOB B OCHOBHOM H
BO30YKIEHHOM COCTOSTHUH

https://m.edsoo.ru/56MO011PUG

DJeKTpOHHBIE KOH(PHUTYpaIUU
MOHOB. DJIEKTPOOTPUIIATETLHOCTD

https://m.edsoo.ru/3ZORH4PQL

[lepuonuueckuii 3aK0H 1
[lepuoanueckas cucrema
XUMHYECKHX d1eMeHTOB /1. H.
MeHneneeBa, CBI3b C
COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB

https://m.edsoo.ru/RRTS1FRBD

3aKOHOMEPHOCTH U3MEHEHHUS
CBOICTB XUMHUYECKHUX JIEMEHTOB
1 00pa3yeMbIX UMHU IPOCTHIX U
CJIOXHBIX BEIIECTB MO rpynnam u

https://m.edso0o0.ru/M2BGS8LQGU



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

epHoAaM

Cucremaruzanus u 00001eHue
3HAHUH 110 TEME

https://m.edsoo.ru/FOHYMABMC

10

Buapr XuMudaeckoii CBS3H.
MexaHu3Mbl 00pa30BaHHs
KOBAJIEHTHOM CBs3U. BonopoaHas
CBs13b. MEXMOJIEKYIISIPHBIE
B3aUMOICUCTBHUS

https://m.edsoo.ru/YSFOZQORM

11

BaneHTHOCTh 1 BaJleHTHbBIE
BO3MOXXHOCTH aTOMOB. CBs3b
AIEKTPOHHOU CTPYKTYPbI MOJIEKYJI
C UX TEOMETPUYECKUM CTPOCHHEM

https://m.edsoo.ru/FLOBCCB2E

12

[IpencraBieHus 0 KOMIUIEKCHBIX
COEJIMHEHUSIX: COCTAB U
HOMEHKJIaTypa

https://m.edsoo.ru/PNUHMOOP5

13

BemecTBa MOJIEKYIIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHSL.
THUIbI KPUCTAINYECKUX PELIETOK
Y CBOMCTBA BEILIECTB

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

14

ITonsTue o JUCIICPCHBIX
CHUCTCMaAx. HpeI[CTaBJIeHI/Ie (¢}
KOJUIOUIHBIX pacTBOpax

https://m.edso0.ru/8QWSNIMIO

15

VcTtrHHBIE paCTBOPHI:
HACBILICHHbIE M HEHACBIILIEHHBIE,
PacTBOPUMOCTb.
Kpucramnoruapatst

https://m.edsoo.ru/MI2GZKJ8B

16

CrniocoObl BhIpayKEHUS
KOHIICHTPAIIUH PAaCTBOPOB

https://m.edsoo.ru/ZUAKS9SXC



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

17

Penrenue 3amau ¢

UCIOJIb30BaHNEM TOHATUN

"MaccoBas J10J151 paCTBOPEHHOTO
nn

BemecTna", "MoJsipHas
KOHIIEHTpanus"

https://m.eds00.ru/9YYGIX6FN

18

Knaccugukanus u HoMeHKIaTypa
HEOPraHWYECKHUX BELIECTB

https://m.edsoo.ru/Y3JUK9IMC4

19

Cucremaruzanus u 00001eHue
3HAHUH 110 TEME

https://m.edsoo.ru/7LEFEOFMS5

20

KoHnTtponbHas paborta 1mo Temam
"CTpoeHue aroma.
[lepuoauueckuii 3aK0H 1
[Tepuonnueckas cucrema
XUMUYECKHX djieMeHToB 1. 1.
Menneneena", "CtpoeHue
BemecTBa. MHOrooopasue
BelecTs"

https://m.edsoo.ru/SARJUK9HZ

21

Knaccudukanus xuMuaecknx
peaKkuii B HEOPraHUYEeCKOU U
OPraHUYEeCKON XUMHH. 3aKOH
COXpaHEHHUs MacChl BEIIECTB;
3aKOH COXPAHCHHS U
MIPEBPAICHHS SHEPTUHU TIPH
XUMHYECKHUX PeaKIHIX

https://m.edsoo.ru/ZOMZMEREE

22

TenoBbie 3¢ (HEKTH XUMUYECKUX
peakuuii. Tepmoxummuyeckune
ypaBHEHHUS

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

23

Brrurciienus o ypaBHEHHSIM
XUMHYECKHUX PEAKIUU U

https://m.edsoo.ru/V5SWAVUXOH



https://m.edsoo.ru/V5WAVUX0H
https://m.edsoo.ru/9TSXHFMT4
https://m.edsoo.ru/ZOMZM8REE
https://m.edsoo.ru/5ARJUK9HZ
https://m.edsoo.ru/7LEFE0FM5
https://m.edsoo.ru/Y3JUK9MC4
https://m.edsoo.ru/9YYG9X6FN

TEPMOXUMHUYECKUM ypaBHEHUSIM

24

CKOpOoCTh XMMHUYECKOH pEeaKIHH,
€€ 3aBUCUMOCTB OT Pa3JIN4YHbIX
dakropos. Katanmms u
KaTaJIn3aTOPHI

https://m.edsoo.ru/DSEHNDI9EL

25

I'omoreHHsble ¥ reTeporeHHbIe
peakuuu

https://m.edsoo.ru/RN8POZ7YO

26

[TpakTrueckas pabora Ne 1 mo
Teme "BiusHue pa3auyHbIX
(bakTOpoB Ha CKOPOCTH
XUMHYECKON peakiuu"

https://m.eds00.ru/NGQO05JTY7

27

OO6paTtumble 1 HEOOpaTUMBbIE
peakunn. XuMHA4ECKOe
paBHOBecHe

https://m.edsoo.ru/XHPQ3BRAJ

28

[Tpaktuyeckas padora Ne 2 o
Teme "BinsiHue pa3indHbIx
(baxTOpOB Ha MOJIOKEHHE
XMMHYECKOT0 paBHOBecHA"

https://m.edsoo.ru/UMB65DAVK

29

DIIEeKTPOTUTHIECKAs
nucconnanysg. CHIbHBIE U Cl1a0ble
37eKTposuThl. CTEneHb
JIHUCCOIHNAIIN

https://m.edsoo.ru/SUIMTOHPO

30

HNoHHOE npoun3BeIeHHe BOIBI.
Cpena BOAHBIX PaCTBOPOB.
Bonopoansrii mokazatens (pH)
pacTBopa

https://m.edsoo.ru/7S6FNI1 YU

31

I'maponus coneit. Peakiuu,
MIPOTEKAIONIME B PACTBOPAX

https://m.edsoo.ru/LSHMAMHLJ



https://m.edsoo.ru/L5HMAMHLJ
https://m.edsoo.ru/7S6FNI1YU
https://m.edsoo.ru/8UJMT0HP0
https://m.edsoo.ru/UMB65DAVK
https://m.edsoo.ru/XHPQ3BRAJ
https://m.edsoo.ru/NGQ05JTY7
https://m.edsoo.ru/RN8POZ7YO
https://m.edsoo.ru/D8EHND9EL

JEKTPOJIUTOB

32

[Tpaktuyeckas padora Ne 3 o
TeMe "XHMMHUYECKUE pEeaklluy B
pacTBopax 3JIeKTPOJIUTOB"

https://m.edsoo.ru/RDECXFMNS

33

OKucCINTEIIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIINH.
Baxxueine OKUCIUTEN U
BOCCTAHOBUTEIIH

https://m.edsoo.ru/AF9ATHSZT

34

MeTo AIIeKTPOHHOTO (JIEKTOHHO-
HMOHHOT0) OajaHca

https://m.edsoo.ru/LCSPR4PCZ

35

DNEeKTpOIN3 pacTBOPOB U
pAacIUIaBOB BEILECTB

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

36

Pemenue 3amau Ppa3JINYHbIX TUIIOB

https://m.edsoo.ru/MBRCJ2BHV

37

Pemenne 3aa4 pas3sIn4YHbIX TUIIOB

https://m.edsoo.ru/REEKUYHAU

38

Cucremarusanusa 1 0000IeHne
3HAHUHU 110 TeMe " XUMHUYECKHUE
peakuun"

https://m.edsoo0.ru/O0CUUKMF1

39

KoHnTtponbHas pabota 1o Teme
"Xumuueckue peakuu'

https://m.edsoo.ru/E120ZSNS2

40

IIonoxeHne HeMETaLIOB B
[Tepuoanueckoil cucteme
XUMHUYECKUX djieMeHToB J[. 1.
MenenneeBa 1 0COOCHHOCTHU
cTpoenust ux aromoB. Ouznveckue
CBOMCTBA HEMETAJIJIOB

https://m.eds00.ru/S2TIIG534

41

AmloTponus HEMETaJuIoB (Ha
npuMepe KUCIopo/ia, Cephl,
docdopa u yriaepona)

https://m.edsoo.ru/DKHVETX6S



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

42

Bonopona: nonyuenue,
(bu3HYecKue U XUMHIECKHE
cBoiicTBa. ['mapuas

https://m.edsoo.ru/EOAB3TJZ2

43

I'anorensl: HaXoXKIeHWE B
MIPUPOJIE, CIIOCOOBI TTOTYUEHUS,
bu3nYecKue 1 XUMHIECKHE
CBOMCTBaA

https://m.edsoo.ru/SESM200XI1

44

I"aorenoBoopoasl. Baxkueiimue
KHCIIOPOJICOAEPIKALIIE
COCIMHEHUS TAJIOTCHOB

https://m.edsoo.rt/FWWHG6A36J

45

JlaGopaTopHbIe U IPOMBITIVICHHBIS
CIOCOOBI OTYyYEHHS TaJOTeHOB.
[IpuMeHeHne rajnoreHoB 1 uxX
COCJIMHEHHU

https://m.edsoo.ru/ULSR2WQ2T

46

[TpakTrueckast paborta Ne 4.
PeHIeHI/Ie BKCHepI/IMeHTaHBHBIX
3agad4 o reMme "l"anorednr"”

https://m.edsoo.ru/VJHPYU202

47

Kucnopona: nabopatopHsie u
IPOMBIIIJICHHBIE CLIOCOOBI
NOJy4YeHuUs1, PU3NUECKUe U
XUMHYecKHe cBoiicTBa. O30H.
IIpumMeHeHne KuciIopoaa U 030Ha

https://m.edsoo.ru/SLQHHICFF

48

OKcubl U IEPOKCUABI

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

49

Pemenne 3aa4 pas3IM4YHbIX TUIIOB

https://m.eds00.ru/Q8LS0HZYY

50

Cepa: Haxo0XJIeHHUE B IPUPOJIE,
CHOCOOBI OTy4YeHHUS, PU3UIECKUE
Y XMMHYECKHE CBOMCTBA

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

51

CepoBoniopo/, cybhuabt

https://m.edsoo.ru/PMO9PHT23



https://m.edsoo.ru/PMO9PHT23
https://m.edsoo.ru/3JA8FNQQK
https://m.edsoo.ru/Q8L50HZYY
https://m.edsoo.ru/4MRVPMQAI
https://m.edsoo.ru/5LQHHJCFF
https://m.edsoo.ru/VJHPYU2O2
https://m.edsoo.ru/UL8R2WQ2T
https://m.edsoo.ru/FWWH6A36J
https://m.edsoo.ru/8ESM20OXI
https://m.edsoo.ru/EOAB3TJZ2

52

Kucnopoaconepxaniue
coenuHeHUS cepbl. OCOOCHHOCTH
CBOMCTB CEpHOM KHCIOTHI

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

53

[IpakTuyeckast padora Ne 5.
Pemmenue OKCIICPUMCHTAJIbHBIX
3aaa4 o teme "Cepa u eé
COeTMHECHHUS"

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

54

A3sor: HaxXOKIACHUC B IpUPOAC,
CIIOCOOBI IMMOJIyUCHMUH, (I)I/ISI/IHGCKI/IC
1 XUMHYECKHE CBOMCTBA. AMMI/IaK,
HUTPUbL

https://m.edso0.ru/IZPKO7C4P

55

Kucnopoaconepxariue
coennuenus azora. OcoO0eHHOCTH
CBOMCTB a30THOW KHCJIOTBI

https://m.edso00.ru/271860BC3

56

IIpumeHeHne a3ora u ero
coelMHeHU. A30THbIE yA00peHus

https://m.edsoo.ru/MO1P034QF

57

docdop: HAXOKAECHUE B IPUPO/IE,
CIOCOObI NOJy4YeHUs, PU3NUECKHE
Y XMMHYECKHE CBOMCTBA.
®ochunet u pochun

https://m.edso0.ru/PXZ01Z0QS0

58

Oxkcunst hocdopa,
docdopcoaepraire KUCIoTH.
Comu pochopHO KUCITOTHI

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

59

[Tpumenenue dochopa u ero
coenuHeHuil. DocopHsie
yaoopeHus

https://m.edso0.ru/99E3JYYTM

60

[TpaxTrueckas padota Ne 6.
Penienue sKcriepuMeHTaIbHBIX

https://m.edso00.ru/97LCBY XY2



https://m.edsoo.ru/97LCBYXY2
https://m.edsoo.ru/99E3JYYTM
https://m.edsoo.ru/0OZT28DNQ
https://m.edsoo.ru/PXZO1ZQS0
https://m.edsoo.ru/MO1P034QF
https://m.edsoo.ru/27186OBC3
https://m.edsoo.ru/IZPKO7C4P
https://m.edsoo.ru/9S76ZZRFW
https://m.edsoo.ru/8TN3SZ505

3amay o Teme "A3oT u dochop u
ux coequHeHus"

VYrunepoa: HaX0XACHUE B IIPUPOJE,
IJIOTPONHBIE MOAU(DUKAIINH;

61 https://m.eds00.1u/IWDS30TDR
bu3nYecKue 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHNE
Oxkcun yrnepona(1l), okenn

62 yraepona(lV), yronpHas kucioTa https://m.edsoo.ru/6DLNT13TE
U e€ coln

63 Pemienue 3amayd pa3iMyHbIX THUIIOB https://m.edsoo0.ru/PQWKCINIX
KpeMHuii: Hax0xX1eHHE B
MIPHUPOJIE, CIIOCOOBI TOITYUECHUS,

64 PHpoA y https://m.edsoo.1u/R7FY3Y3BW
bu3nYecKue 1 XUMHUECKHE
CBOMCTBa
Oxcup kpemunsa(1V), kpeMHueBas

65 A XP (IV), kp hitps://m.cds0o.r/NTQOS329K
KHCJIOTa, CUIUKATHI
[IpruMeHeHne KpeMHHUS U €T

66 coequHenuii. CTeKI0, ero https://m.eds00.ru/IXJ00600T
MOJIyYeHUE, BUbI CTEKIIA

67 Pemenue 3a1a4d pa3iMyHbIX THUIIOB https://m.edso00.ru/S5319XD1S
CucremMarusanus 1 00001IeHNE

68 . H | t | https://m.edso0o0.ru/QCSGMOTFS
3HaHui 1o TeMe "HemeTambl
KoHTponbHas pabora 1o Teme

69 " " https://m.edsoo.ru/VPSTFCAFI

Hemetamer

AHanus pe3yabTaToB

70 KOHTPOJIbHOM PabOThI, KOPPEKIIUS https://m.edsoo.ru/LAOAONSJ7

OLINOOK



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

71

ITonosxeHue MeTaIIoOB B
[Tepuoauueckoil cucteme
XHMUYECKHX DJIEMEHTOB.
OcoOeHHOCTH CTPOCHUS
3JICKTPOHHBIX 000JIOYEK aTOMOB
METAJII0B

https://m.edsoo.ru/57FR910QP1

72

OO6mue ¢puznueckre CBOMCTBA
MeTauioB. [IpuMeHeHe MeTamioB
B OBITY U TEXHHKE

https://m.edsoo.ru/ICNOR6AKW

73

Cnnasel MetaioB. Kopposus
METAJUIOB

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

74

Pemenue 3amau Ppa3JINYHbIX TUIIOB

https://m.edsoo.ru/HCZY575D9

75

DNEKTPOXUMHUUECKUN Psifi
HanpspKeHui MetaiuioB. Oomue
CIOCOOBI TIOTYYECHUSI METAJIJIOB

https://m.edsoo.ru/SWJLF3YLW

76

OO11ast XapaKTEepUCTHKA METAJIJIOB
IA-rpynne! [lepuoanueckoit
CUCTEMBI XUMHUUYECKUX JJIEMEHTOB.
Harpuii n xanuii: nosny4yeHue,
bu3nYeCKre U XUMUIECKHE
CBOICTBa, MPUMEHEHHE ITPOCTHIX
BEILECTB U UX COCIMHEHUN

https://m.edsoo.ru/W4VWNSJSE

71

OO01mas xapakTepucTHKa METAJIOB
ITA-rpynmns! Ilepuoanueckoit
CUCTEMBI XUMHUUYECKUX JIEMEHTOB.
Maruauii ¥ KaJIbLIUH: MTOTy4YEHHUE,
bu3HYECKre U XUMUIECKHE
CBOICTBA, MPUMEHEHHE ITPOCTHIX

https://m.edsoo.ru/Q4YBTZ3RY



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

BENIECTB U UX COSIUHECHUN

78

JKEcTKOCTH BOABI U CIIOCOOEI €8
yCTpaHEHUS

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

79

ATIOMUHUI: TIOJyYEHUE,
¢u3nueckre 1 XUMUYECKHE
CBOICTBa, IPUMEHEHHE

https://m.edsoo.ru/OZHBSJIBQ6

80

AmMdoTepHbIe CBOICTBA OKCHIA U
THJIPOKCHUIA ATFOMHUHUS,
THJIPOKCOKOMIUIEKCHI aTFOMUHHS,
UX IPUMEHECHUE

https://m.edsoo.ru/RM2IRHCBM

81

Pemenne 3aa4 pa3sjIM4YHbIX TUIIOB

https://m.edsoo.ru/ZCTIX7CQ3

82

[TpakTnyeckas padora Ne 7.
Pemenue skcriepuMeHTANBHBIX
3aza4 1o teme "MeTtamibl
[JIaBHBIX noArpymnm"

https://m.edsoo.ru/ZR9H28T3K

83

OO0m1as XxapakTepucTUKa METAIIOB
no6ouyHbIX toArpym (b-rpymm)
[Tepuoanueckoit cucTeMsl
XAMHYECKHX DJIEMEHTOB

https://m.edsoo.ru/INZNM9J50

84

du3nyeckre 1 XUMHUYECKHE
CBOMCTBA XpOMa U €ro
COC}II/IHCHPIfI, X IPpUMCHCHUC

https://m.edsoo.ru/EMH85BONN

85

Bakueiime coeiuHEeHUS
Mapranua. [lepmanranar kanus,
€T'0 OKUCIIUTEIbHBIC CBOMCTBA

https://m.edsoo.ru/TVZPFX8X4

86

dusnueckre U XUMHYECKHE
CBOICTBA JK€eJle3a U er0
coeauHenuit. [lonyuenue n

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



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

IMPUMCHCHHUEC CIIJIABOB KCJI€3a

87

dusnueckue U XUMUYCCKUE
CBOMCTBA MEIU U €€ COCTUHCHU,
WX MPUMEHECHHE

https://m.edsoo.ru/GET2L.9K3X

88

dusznyeckue 1 XUMHUUYECKHE
CBOMCTBA IIMHKA U €r0
COG,[[PIHCHI/Iﬁ, HUX IPUMCHCHHUC.
FI/I,Z[I)OI(COKOMHJ'ICKCLI IOHMHKa

https://m.edsoo.ru/O4C5QKBE]

89

[TpaxTuueckas padota Ne 8.
Pemenue sxcriepuMeHTaTbHBIX
3a7a4 mo reMe "MeTtayuibl
MOOOYHBIX TTOATPYI"

https://m.edsoo.ru/BAJAYW&2G

90

Pemenne 3aa4 pas3sjIM4YHbIX TUIIOB

https://m.edsoo.ru/EI77EUHQZ

91

O00011IeHrE U CUCTEMAaTU3 AU
U3yYEHHOT'0 MaTepuaa Mo TeMe
"Merayuier"

https://m.edsoo.ru/NHKRDJUTS

92

KoHnTtponbHas pabota 1o Teme
"Metauibr"

https://m.eds00.ru/4Z262V30B1

93

AHanus pe3yabTaToB
KOHTPOJIbHOM pabOThl, KOPPEKLIUS
OInO0K

https://m.edso0o0.ru/KGZODOKTT

94

Poinb xuMuu B o0ecrieueHHU
YCTOﬁqHBOFO Pa3BUTHUA
yenoBedecTBa. [loHsaTue o
HAaYYHBIX MCTOAAX UCCICAOBAHUA
BCIICCTB

https://m.edso0.ru/SSTSRWKSE&

95

Haquble IMPUHIUIIBI OpraHUu3aluu
XUMHUYCCKOT'O ITPOU3BOJICTBA.

https://m.edsoo0.ru/V4Y20W8UR



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

[TpombInIeHHBIE CTTOCOOBI
TIOJTYYCHUST BYKHEHTIINX BEIIECTB

96

XUMHUYECKOE 3arpsi3HEHUE
OKpYKaIOIIE CpeIbl U €ro
IIOCJIEICTBUS

https://m.edsoo.ru/HFYWAQIVW

97

XuMus 1 3A0POBBE YCIIOBCKA.
.HGI(apCTBeHHLIe cpeacTBa

https://m.eds00.ru/992MUF415

98

Xnmug iy, Poas XM B
o0ecIIeYeHnH MUIIEBOH
0e30macHOCTH

https://m.edsoo.ru/BTM3AEKNW

99

Kocmernueckue u napdromepHbie
cpenctsa. beiToBas XxuMus

https://m.edsoo.ru/0V85PPBKW

100

XUMUS B CTPOUTEIIHCTBE.
Baxueiie cTpouTenbHbIE U
KOHCTPYKIMOHHBIE MaTEepUaJIb

https://m.edsoo.ru/SFX2N2T3J

101

XH1MHS B CEJILCKOM XO3SIUCTBE.
Opraanydeckue 1 MUHEPATbHbBIE
yaoOpeHust

https://m.edsoo.ru/YY395RQAJ

102

Cucremaruzanus u 00001eHue
3HAHUH 110 TEME

https://m.edsoo.ru/IGMSCP0OK9

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102



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




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

Kon
NpoBepsIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeGOBaHUS K NMPeIMETHBIM Pe3yJIbTATAM OCBOECHHS
OCHOBHOW 00pa3oBaTe/IbHOM MPOrpaMMbI CpeHero o0uero
oOpa3oBaHus

1

Bnanenue cuctemMoil XMMUYECKUX 3HAHUM, KOTOpasi BKJIKOYAET:

1.1

OCHOBOIIOJIAralolue MOHATUS (XMMHYECKHH 3JIEMEHT, aTOM, H30TOIIbI,
3JIEKTPOHHAst 000JI04Ka aToMa, S-, p-, d-3JIeKTPOHHBIE OPOUTAIN ATOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSHUE AaTOMa, HOH, MOJEKYJIa,
BaJICHTHOCTb, IEKTPOOTPHULIATENBHOCTD, CTEIECHb OKHCJICHUS,
XUMHYECKast CBsI3b (O- W T-CBA3b, KpaTHBIE CBSA3HM), THOpHAM3ALNS
aTOMHBIX oOpOuTaneil, KpucTalIMYecKas pemeérka, MoJib, MOJISpHas
Macca, MOJSIpHBIH O0BEM, MOJSIpHAas KOHLEHTpalMs, pacTBOPHI
(MCTHHHBIE, AUCIEPCHBIE CUCTEMBI), KPUCTAIJIOTUAPATHI, YIIIEPOIHBIN
cKeneT, (YHKIMOHAJIbHAs TpyINa, paauKal, W30Mepbl, CTPYKTypHas
¢dbopmyna,  uzoMepus  (CTpyKTypHas,  TreomeTpuyeckas  (Luc-,
TPAaHCU30MEPHsI), TOMOJOTMYECKHI Psii, TOMOJOIH, YTJIEBOJOPOJBI,
KHCJIOPOJ- U a30TCOZAEpKALINE COEAMHEHHsI, OMOJOTUYECKU aKTHUBHBIE
BeliecTBa (yriaeBOAbl, XKHUPHI, OEIKN), MOHOMED, MOJIUMEP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEJUHEHUS, KPEKUHT, PUPOPMHUHT, THUIIBI
XUMHUYECKUX peakuuid (OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE, JK30- H
SH/IOTEPMHUYECKUE, PEAKLIMU HOHHOIO OOMEHa, TOMO- U TeTepOreHHbIE,
oOpaTtuMble U HEOOpaTHMBbIE), PACTBOP, IJIEKTPOJIUTHI, HEIIEKTPOIUTHL,
ANEKTPOJINTUYECKAsT JUCCOLUALIMS, CTENIEHb IUCCOLMALUU, OKUCIINUTEND,
BOCCTAHOBUTENb,  JJEKTPOJIM3, CKOPOCTb XUMHYECKOM  PEaAKLUH,

XUMHUYECKOE PAaBHOBECHUE)

1.2

TEOPUU U 3aKOHBI (TEOpHs] XHMHYECKOTO CTPOCHHUS OPTaHUYECKUX
BemectB A.M. ByTiepoBa, Teopus 3IEKTPOIUTUYECKON TUCCOLMAINH,
[lepuoanueckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUS MacChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XUMHH, MHUPOBO33PEHUYECKHUE
3HaHUS, JIeKAIIUE B OCHOBE NMOHUMAaHUS MPUUYUHHOCTU U CHUCTEMHOCTH
XUMUYECKUX SIBICHUW, COBPEMEHHBIE TMPEACTABICHUS O CTPOCHUHU

BEII[ECTBA HA aTOMHOM, MOJIEKYJISIPHOM U HaJIMOJIEKYJIIPHOM YPOBHSX

1.3

MpEaACTaBJICHUA (¢} MECXaHHU3Max XUMHNYCCKUX peaKum”I,

TEPMOINMHAMHUYCCKUX u KHHETHYCCKHNX 3aKOHOMECPHOCTSX nux




IMPOTCKaHusA, 0 XUMUYCCKOM PaBHOBCCHUHU, TUCIICPCHBIX CUCTEMAX

1.4

(baKTOJ'IOFI/I‘IeCKI/IC CBCACHHA O CBOfICTBaX, COCTaBC, IIOJNYUCHHUHU U
0e30macHOM HCIIOJIBb30BaHHUH BAKHEHIIINX HCOPTaHNYCCKUX u
OpTraHHUYCCKUX BCIICCTB B 6BITy n HpaKTI/I‘leCKOI‘;I ACATCIIbHOCTH

YCI0BCKa

L.5

oOuiye Hay4dHble NMPUHIUIBI XUMUYECKOTO MPOU3BOJACTBA (Ha MpUMepe
MPOU3BOJICTBA CEPHOW KHUCIIOTHI, aMMHaKa, METAaHOJa, MepepaboTKu

HeTH)

CdopMupoBaHHOCTH YMEHHI BBISBIISATH:

2.1

XapaKTCPHBIC IIPU3HAKKM W  B3dUMOCBA3b N3YUCHHBIX HOHHTHﬁ,
IMPUMCHATH COOTBCTCTBYIOIIHWEC IIOHATUA IIPU OIMMCAHWUHU CTPOCHUSA U

CBOICTB HCOPTraHNYCCKUX U OPIraHNYCCKUX BCIICCTB U UX HpeBan_IeHI/Iﬁ

2.2

B3aMMOCBS3b XHMHUYECKUX 3HAHMUI C IIOHATHSMU H OpeaACTaBJICHUAIMU
Apyrux npeaMeToB IJIs 0oJsiee OCO3HAHHOIO MOHUMAHUI M OOBICHEHUS

CYHIHOCTU MAaTCPHUAJIBHOTO €AMHCTBA MHPa

CpopMUpOBaHHOCTH YMEHHS UCIIOJIb30BATh:

3.1

HaAaMMCHOBAaHHUA XHMHUYCCKUX COGI[I/IHCHI/II\/'I MCKIAYHApPOAHOro COro3a
TeOpeTHqCCKOﬁ n HpHKﬂaﬂHOﬁ XUMHU W TpPHUBUAJIBHBIC HAa3BaAHUA
BCIICCTB, OTHOCAIMMUXCA K HM3YYCHHBIM KJlaCCaM OpPraHM4YCeCKux H

HEOPraHUYECKUX COCIMHEHUN

3.2

XUMHAYECKYI0 CHUMBOJHMKY JUIS COCTaBIeHHS (POpMyNl HEOpPraHMYECKUX
BEIIECTB, MOJICKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

Y CKEJIETHBIX) (JOPMYJT OPraHUYECKUX BEIIECTB

CpopMUpOBaHHOCTh YMEHHS KIACCU(DUITMPOBATD:

4.1

HEOPraHM4eCKHUE BEIICCTBA, CaAMOCTOATCIIBHO BI)I6I/IpaTI) OCHOBaHHsA U

KPUTEPHH JUTS KIIACCU(PUKALIN U3yYaeMbIX XUMHYECKUX 00BEKTOB

4.2

OpPraHn4cCKrUC BCHICCTBA, CaMOCTOATCILHO BLI6I/IpaTb OCHOBaHHsA U

KPpUTCPpHU I KJ'IaCCI/I(l)I/IKaI_II/II/I HU3YUaCMbIX XUMHUYCCKUX 00BEKTOB

4.3

MO Pa3NUYHBIM TPU3HAKAM (YHCIy M COCTaBy pearupyroliuxX BeIIeCTB,
TEIIOBOMY  3(PEKTy peakiy, W3MEHEHUIO CTEeTEeHEeH OKHUCICHUS

3JIEMEHTOB, 0OPATUMOCTH PEaKIIMH, YYaCTUIO KaTaIu3aTopa)

ChopMupoBaHHOCTh YMEHHS XapaKTEPH30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHUM) M HOHOB
XUMHUYECKUX 1eMeHTOB 1 — 4 nepuonos Ilepuoanueckoii cucremst J1.1.
MeneneeBa U UX BaJCHTHBIE BO3MOKHOCTH, UCIIOIb3Ys MIOHATUSA S-, D-,

d-31eKTpOHHBIE OpOUTAIIN, DHEPTETUYECKUE YPOBHU




ChopmMupoBaHHOCTE YMEHHUSI OOBICHITH 3aKOHOMEPHOCTH H3MEHEHUs
CBOWCTB XMMHYECKHX DJIEMEHTOB M 00pa3yeMbIX MMHU COCAMHEHUI I10

nepuoAaM U rpymnmnam

ChopMUpOBaHHOCTb yYMEHHUS COCTABIATh YPAaBHEHUS XUMHUYECKUX

PEeaKIMil U pacKpbIBaTh UX CYIIHOCTH:

7.1

OKHCIHUTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKHI/Iﬁ IMOCPECACTBOM COCTABJICHUA

AJIEKTPOHHOI'O OajlaHCa 3TUX peakuuit

7.2

YpaBHEHUS pEaKUUil pa3IU4HbIX THUIIOB; MOJHBIE M COKpAIlIEHHBIE
YPaBHEHMs peakiMii HOHHOTO 0OMEHa, YUUThIBAsl YCIOBHSL, IPU KOTOPBIX

OTHU p€aKu UAYyT 1O KOHIIa

7.3

peakuii THApPOJIHM3a, pPeakluil KOMIUIEKcooOpa3oBaHus (Ha MpuMepe

TUAPOKCOKOMILIEKCOB IIMHKA U aJTFOMUHUS )

ChopmupoBaHHOCTH YMEHHUS MTOATBEPIKIATH:

8.1

Ha KOHKPETHBIX IIPUMEpPax XapakTep 3aBUCHUMOCTH PEAKLIUOHHOU
CHOCOOHOCTH OpraHMYeCKUX COEJUHEHUH OT KpaTHOCTH U THIA
KOBAJIEHTHOH CBSI3U (G- U M-CBSA3M), B3AMMHOI'O BIUSHUS aTOMOB U TPYIII
aTOMOB B MOJIEKYJIaX, a TAK)KE OT 0COOEHHOCTEH peanu3aliy pa3InyHbIX

MEXaHHU3MOB ITPOTEKAHUS PEaKIUil

8.2

XAapPaKTCPHBIC XHUMHUUYCCKUC CBOMCTBa BCIICCTB COOTBETCTBYIOIIUMU

OKCIICPUMCHTAMHU U 3aIlIUCAMU ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKI_II/Iﬁ

ChopMupoBaHHOCT, YMEHHUSI XapaKTEpHU30BaTh COCTAaB M BayKHEHIINE
CBOICTBA BEIIECTB, MNPUHAMICKAIIUX K OINPEHCIEHHBIM KiaccaM |
rpyIaM COeIMHEHUH (TPOCThIE BEIIECTBA, OKCUJIbI, TUAPOKCHU/IBI, COJIH;
YTIEBOIOPOAbI, IPOCThIE A(UPBI, CHUPTHI, PEHOBI, aTbIAETH/IbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJIOXHBIE 3(QUPBI, KUPBI, YIJIEBOJbI, aMUHBI,

AMUHOKHCIIOTBI, OCJIKH)

10

ChopMupoBaHHOCTE YMEHHS MPOBOAUTH PACUYETHI 1O XUMHUYECKUM
dbopMynaM U ypaBHEHMSIM XHUMHUYECKHX PpEaKLUUH C HCIOJIb30BAHUEM

(U3NYECKUX BEITHYNH:

10.1

Macchl (00béMa, KOJIMYeCTBa BEIIECTBA) MPOAYKTA PEaKLUU, €CIU OJHO
U3 UCXO/HBIX BEIIECTB JJAHO B BUI€ PACTBOPA C ONPEAEIEHHON MacCOBOM

JI0J1ell pacCTBOPEHHOTO BEILIECTBA WK JaHO B U30BITKE (MMEET IPUMECH )

10.2

MaccoBOW WJIM 00BEMHOM J10JIM, BBIX0/1A MPOAYKTA PEAKIIHH

10.3

TEII0BOTO 3 eKTa peakiuit

10.4

00BEMHBIX OTHOIICHHH T'a30B

10.5

10 HAXOXICHUIO XUMUIECKOU (hOpMYJTBI BEIIEeCTBA




11

Bnagenue cucteMol 3HaHUI O METOAAX HAYYHOrO IMO3HAHUA SIBICHHM
HpI/IpO,Z[BI, I/ICHOHBByCMBIX B €CTCCTBCHHBIX HayKax nu YMGHI/IG HpI/IMeHHTB
9TH 3HAHHUS TPH IKCIIEPUMEHTAIBLHOM HCCJICIOBAHMM BEIIECTB W IS
O6’I)$ICH€HI/I$I XUMHUYCCKUX ﬂBHGHI/Iﬁ, UMCHOIIINX MECTO B HpHpOI[C,

HpaKTquCKOﬁ JIeITEILHOCTH YE€I0BEKA U B IOBCEAHEBHOM KU3HU

12

ChopmupoBaHHOCT yMEHHUSI TPHUMEHSATH (UCIOJNB30BaTh) 3HAHHUS O
COCTaBE U CBOMCTBAaX BELIECTB Ui SKCIEPUMEHTAILHOW MPOBEPKU
TUINOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEM MPOTEKaHUSI XUMHUYECKUX
peakiuii M TPOTHO3MPOBAHUS BO3MOXKHOCTEH WX OCYIIECTBICHUS,
CHUCTEMHBIC XMMHYECKHUE 3HAHUA Ui OOBACHEHUS W TPOTHO3UPOBAHHS
SIBJICHUM, MMEIOIIMX €CTECTBEHHOHAYYHYIO MPHUPOAY; HJsl MPUHATUS

T'paMOTHBIX peHIeHI/Iﬁ HpO6J’I€M B CUTyallusX, CBA3aHHBIX C XUMHEH

13

ChopMUpPOBaHHOCTh YMEHHS IUIAHUPOBATH M NPOBOAUTH XUMHUYECKHI
OKCIICPUMCHT (HOHy‘-IeHI/IC H HU3Yy4YCHHC CBOMWCTB HCOPTraHUYCCKUX U
OpPraHUYEeCKUX BEIICCTB, KAUCCTBCHHBIC PEAKLUUH YIJIEBOJOPOJIOB
Pa3IUYHBIX KJIACCOB M KHCIOPOJCOACPKAIIUX OPraHUYEeCKUX BEIIECTB,
pelieHne  SKCHepUMEHTAJIbHBIX  3aJad 1O  PacHO3HABAHUIO
HEOPTaHWYECKHX W OPraHMYEeCKUX BEIIECTB) C COONIOZACHHEM IPaBHII
Oe3omacHOro  oOpamieHuss C  BEmECTBAMH W JIAOOPAaTOPHBIM
obopynoBaHueM; (GOPMYIUPOBATh LEIH UCCICAOBAHUS; PEICTABISTD B
pa3nmuuHON (opMe pe3yNbTaThl OAKCICPHUMEHTA, AaHAIM3UPOBATh U

OLICHUBATHb UX NOCTOBCPHOCTDH

14

CchopMHpPOBaHHOCTh YMEHMSI OCYLIECTBIISAThH LIEJICHANPABICHHBIA MOMCK
XUMHUYECKON MH(OPMAIMK B Pa3IMYHBIX HCTOYHUKAX (HAydHasi U y4eOHO-
Hay4Has JIUTEpaTypa, CpeCTBa MaccoBOM MH(opMmanuu, cetb HTEpHET 1
JIpyTue), KPUTUYECKH aHaJIM3UpOBaTh XHWMHUYECKYI HH(OpMaIuio,
nepepabarbiBaTh €€ M HCHOJIb30BaThb B COOTBETCTBUHM C IOCTaBIECHHOU

yueOHoI 3aaueit

15

CchopMHpPOBaHHOCTh  yMEHHsI  NPOTHO3MPOBATh, AHAIU3UPOBATH U
OIICHMBAaTh HMH(OPMAIMIO C TO3WIMHA HSKOJIOTHYECKOH O€30MMacHOCTH
HOCJIEAICTBUI OBITOBOM M TMPOM3BOJICTBEHHON AEATENBHOCTH YeJIOBEKa,
CBSI3aHHOW C mepepaboTKONM BewecTB; C(HOPMHUPOBAHHOCTh YMEHUI
OCO3HaBaThb  OINACHOCTb  BO3JEHCTBHSI Ha  JKUBbIE  OPraHU3MBI
OINPENENEHHBIX BEIIECTB, IIOHMMAas CMBICI II0Ka3aTels MpeaesIbHON
JOIYCTUMOM KOHLIEHTpAallMM, W TOSACHATh Ha IpUMEpax CIOCOObI
YMEHBLIEHNS U NIPEIOTBPAILECHUS UX BPEIHOTO BO3JIECHCTBHS Ha OpraHu3M

YCJIOBCKA




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

Kox

IIpoBepsieMblii JJIEeMEHT COACPKAHUSA

TeopeTnyeckre OCHOBBI XUMUU

1.1

Crpoenne BemiectBa. CoBpeMeHHasi MOJENb CTpPOCHHS aToma. Pacrnpenenenue
9JIGKTPOHOB IO DSHEPreTHYeckuM ypoBHAM. Kitaccupukamus XUMHYECKHX
aneMeHTOB. OCOOEHHOCTH CTPOEHUS SHEPreTUUECKUX YPOBHEH aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YXAEHHOE COCTOSHHS aTOMOB. DIEKTPOHHAsS

KOH(I)I/Il"ypaI_II/ISI atoma. BaneHTHEIe SJICKTPOHBI

1.2

[lepuonuueckas cucrtemMa xumudeckux dnaemeHtoB JI.M. Menneneesa.
Ousnueckuit cmbicn [lepuonnueckoro 3axona /.M. Menneneesa. [lpuuuHbl u
3aKOHOMEPHOCTH M3MEHEHHUsSI CBOMCTB DJIEMEHTOB W HX COCJUHEHUH TI0
nepuojiaM M TpynmnaM. 3aKOHOMEPHOCTH B M3MEHEHHUHM CBOMCTB IPOCTHIX

BCIICCTB, BOOOPOIHBIX COCI[I/IHGHI/Iﬁ, BBICHINUX OKCUIAOB U THAPOKCHUIOB

1.3

BaneHTHOCTS. 3JICKTpOOTpI/II_IaT€J'IBHOCTL. CreleHb OKUCICHUS

1.4

Bunbel xumudeckoi cBs3M (KOBaJeHTHAsI, MOHHASI, METALTUYECKasi, BOJOPOIHAs)
1 MEXaHU3MBI €€ o0pa3zoBaHus. MeXMOJIEKYIsIpHbIC B3auMoAeicTBUsA. BemecTa
MOJICKYJISIDHOTO HW  HEMOJICKYJISIDHOI'O  CTPOCHUA. Tunel KpUCTAINIMICCKUX

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

1.5

XuMuueckas peakuus. Knaccudukanus XUMHYECKUX peakuui B

HeOpFaHquCKOﬁ n OpFaHquCKOﬁ XAMUH. 3aKOH COXpaHCHUA MACChI BCUICCTB

1.6

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB

1.7

TennoBsie 3¢ (eKTh XUMUYECKUX peakiuil. TepMoXuMHuuecKkue ypaBHEHuUs

1.8

OOparumbie peakiuu. XuUMHYECKoe paBHOBecue. DaKTOphl, BIMSIONIME Ha

COCTOsIHME XUMHUeckoro pasHosecus. [Ipunnun Jle [larense

1.9

SHGKTI)OHI/ITI/I‘{CCKaH Jucconuanus. CunbHble U cliaOble QJICKTPOJIHUTEI. Cpe):[a
BOAHBIX pPACTBOPOB BCHICCTB: KHUCIIAA, HCI\/'ITpaJ'II)HaSI, mieja0o4Has. Crenenn

Jucconyanuy. Peakiyy HOHHOTO oOMeHa

1.10

['mnponus coneii. MonHOe mipom3BeneHre Bojbl. BomopoaHsiii mokasarens (pH)

pactBopa

1.11

CnocoObl BBIPAXKCHUA KOHIICHTPAIUU paCTBOPOB: MaCCOBaA A0JIA paCTBOpéHHOFO
BCIICCTBA, MOJISIpHAsA  KOHLOCHTpALIUA. HacmmeHHme N  HCHACBIIICHHBIC

pacTBOpBL, pacTBOPUMOCTh. Kpucramioruaparst

1.12

OXHUCITUTEITFHO-BOCCTAHOBUTEILHEIC PCaKInU. HOBGI[CHI/IC BCHICCTB B Cpc€aax C




pa3HbIM 3HaUeHHeM pH. MeTopl 2JIeKTpOHHOTO OaaHca

1.13

DNEeKTPOIN3 pacTBOPOB U PaCILUIABOB COJIEH

OCHOBBI HEOPTAaHUYECKON XUMUH

2.1

Knaccugukaius Heopraundecknx coenneHnii. Homenknarypa HeopraHmueckux

BCIICCTB

2.2

XUMUYECKHE CBOWMCTBA BAXKHEHIIMX METAUIOB (HATpUM, Kajuil, KallbLUH,
MarHui, aJlOMUHUH, IIUHK, XpOM, JKeJe30, MeIb) U UX coeauHeHuid. OOmue

CITIOCOOBI MOJIYy4YCHHA MCTAJIJIOB

23

XUMUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAIJIOB (raJlor€HOB, Cepbl, a30Ta,
dbochopa, yrmepoga UM KpeMHUS) H WX  COCJAMHCHUH  (OKCHIIOB,

KHCIIOPOJICOICPIKAIIUX KUCIOT, BOAOPOTIHBIX COSIMHEHMIA)

24

I'eneTnueckas CBA3b HCOPTaHNYCCKUX BCHICCTB, MPUHAMJICIKAIINX K Pa3JINYHbIM

KiaccaM

2.5

I/I,Z[GHTI/I(bI/IKaHI/IH HEOPTaHUYCCKUX COCHHHCHHﬁ. KauectBeHHEIE pC€aKkuuu Ha

HCOPraHNYCCKUC BCUICCTBA U NOHBI

OCHOBBI OPraHUYECKON XUMUU

3.1

OCHOBHbBIE TIOJIOKEHHMSI TEOPUU XUMHYECKOI'O CTPOCHMSI OpPraHMYECKUX
coequHeHuit A.M. bytiepoBa. YriuepoaHblii CKelIET OpraHM4eCKONH MOJIEKYJIBI.
KpatHoCcTh XMMHMUECKON CBSI3U. S- M P-CBSI3U. Sp3-, sp2-, sp-TUOpUIU3ALNN
opOuTasneil aTOMOB yriiepoaa. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XHMMHUYECKOTO

cTpoeHus Mosiekyi. 'omosnoru. ['omonorunueckuit psin. zomepust u uzomepbl

3.2

[lonsatne o  ¢yskuuoHampHOW  rpynme.  OpHeHTaloHHbIE AP (GEKTHI

3aMECTUTEIIEN

33

[IpencraBnenne o kiaccu(UKaMU OpraHMYeCKHX BemecTB. HomeHknaTypa
OpraHMYECKUX COEIMHEHUHN (CHUcTeMaThyeckas) W TPUBUAIbHBIE Ha3BaHUS

BOXHEUIIMX MPEACTABUTENEN KIIACCOB OPraHUYECKUX BEILIECTB

34

CBoOOgHOpaAMKANbHBIL M HMOHHBIM MexaHu3Mbl peakuuu. Ilonarue o

Hykseoduie u snexrpoduiie. [Ipasmio MapkoBuukosa. [IpaBuio 3aiineBa

3.5

AuJikaHbl. XMMUYECKUE CBOMCTBA AJKAHOB: raJIOTEHUPOBAHUE, AETHUAPUPOBAHUE,
TEPMUYECKOE PAa3J0KEHUE, KPEKUHT, Hu3oMepu3auus, ropenue. llomydenue
ankaHoB. [luknoankanel. Croenuduka CBOMCTB IUKIOATKAHOB C MAallbIM

pa3MepoM 1uKia. Peakuuy npucoeIMHEHUs U PaJUKaIbHOTO 3aMEIEHUS

3.6

Ankenpl. XMMHUECKHE CBOMCTBA: PEAKLUHU NPUCOECIUHEHMS (IaJlOTEHUPOBAHUE,
TUIPUPOBAHUE, TUAPOTAJOTEHUPOBAHUE, TUApATAIUs), TOPEHUS, OKHCIEHUS U
noguMepu3ayy. IIpoMbIUIeHHBIE M J1A0OPATOPHBIE CIIOCOOBI  MONYYCHHS

AJIKCHOB




3.7

AJikagueHbl. XHMHUYECKHE CBOWCTBA aJKaJMEHOB: PEAKLIHMH PUCOEIUHEHHS
(ruapupoBaHMe, TaJOr€HUPOBAHUE), TOpPEHUA U mnonuMepusauuu. IlomyudeHue

AJIKaIUCHOB

3.8

Anxunpl. XMMHUECKHE CBOWCTBA: peaKlMU MPUCOEIUHEHUS (raJloreHupOBaHuUE,
THJIPUPOBaHUE, THIpATalys, TMIPOrajJoreHHpoBaHUe) Kak CrHoco0 MOIydeHHUs
IIOJINMEPOB M JPYTUX IOJE3HBIX NMPOAYKTOB. Peaknum 3amenienus. ['openue
aleTUICHa KaK UCTOYHUK BBICOKOTEMIIEPATyPHOIO IUNIAMEHU JJIs CBAPKU U PE3KH

MCTAJIJIIOB. HpI/IMeHeHHe alCcTHUJICHA

3.9

Apenbl. XWMHYECKHE CBOMCTBa O€H30J7a: PEaKIUU  IJICKTPOPHIHHOTO
3aMeIleHus, MPUCOCIUHEHUs (TUAPUPOBAaHME, TaloreHupoBaHue). Peakius
ropenns. OCOOEHHOCTH XMMHYECKHUX CBOMCTB Tosyosia. [lomydenue OeH3oia.
OCOOCHHOCTH XUMHYECKHUX CBOMCTB cTHpoja. [lomumepusamust cTHpoa.

Crioco05bI MMOJIYYCHUS U IPUMCHCHHUEC apOMATUUCCKUX YITICBOOOPOA0B

3.10

Cnuptel. [lpenenbHble  OJHOATOMHBIE CHUPTHI. XHUMHUYECKHE CBOICTBa:
B3aUMOJICHICTBME C  HATpueM Kak CI0cOO  YCTAaHOBJIGHUS — HalU4uus
TMJIPOKCOTPYNINbI, C  TajJOr€HOBOAOPOJAMH  Kak  cHoco0  IOJIy4deHHus
pPacTBOPUTEIICH, BHYTPU- U MEKMOJIEKYJIIpHas Jeruaparanus. Peakuys ropeHus.
[lonmyuenune »sTaHONa: peakuuss OpOKEHMs TIJIIOKO3bl, TUApaTalUs STUIICHA.
OTUICHIVIMKOIb U TJIMUEPUH KaK MPEICTAaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®deHon. XuMHUeCKue CBOWcTBA (eHoNa (peakuuu C HaTpUeM, THAPOKCHUIOM

Hatpusi, opomom). [Tonyuenue penona

3.12

AJII:I[GFI/IIII)I. XUMHYECKHE CBOMCTBA MNpEACIIbHBIX aJIBJACTUAOB: TUAPHUPOBAHUC,
KayeCTBEHHbIE pPEaKUUM Ha KapOOHWIBbHYIO Tpymmy (peakuus «cepeOpsHOro
3epkajna», B3aumoeiicteue ¢ ruapokcuaoM meau (I1). Tloayuenue npeaenbHbIX
aNbJIETUJIOB: OKHCIEHHE CHOUPTOB, THApaTalMs aueTHIeHa. ALETOH Kak

MpeACTaBUTENh KeTOHOB. OCOOCHHOCTH PEaKIIMU OKHUCIEHHUS alleToHa

3.13

KapOoHoBbIe KHCIIOTBI. XHWMHUYECKHE CBOWCTBA MPEJCIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBOMCTB MYPaBbUHOM KHCIOTHI.
[Tonyuenne mnpenaenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCIICHHE
AJIKaHOB, AJIKEHOB, MEPBUYHBIX CHUPTOB, AlNbIAETHAOB. BrIcuine mpeneinbHble U

HEIIPECACIIBHBIC Kap6OHOBBIC KHUCJIIOTHI

3.14

Cnoxuble »¢pupsl u kupbl. CrocoObl TOMYYEHHS CIOXKHBIX 3(UPOB.
OO6patumocTh peakiuu sTepuduranuu. IIpuMeHeHue CcIoXKHBIX 3(QUPOB B
MUIIEBOW M Nap@roMEpHON MNPOMBIIIIEHHOCTU. JKUpbl Kak CIOKHbIE 3(UpPbI
TJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHCIOT. XHMHYECKHE CBOICTBA >KHUPOB:
THJIpUpPOBaHUE, OKUCJIeHUE. [MIponu3, WiIM OMBUIEHHE, JKUPOB Kak CIOCO0

MPOMBIIIJICHHOTO TOJTYYEHHUsI COJIeH BBICIIMX KapOOHOBBIX KHCIOT. MbBUIA Kak




COJIM BBICHIHNX Kap6OHOBI>IX KHUCJIOT

3.15

XUMUYECKUE CBOMCTBA TJIIOKO3bl: pEaKIMM C Y4YaCTHEM CHUPTOBBIX U
aNbJIETHIHOM TPYII U MOJOYHOKHCIOE OpoxeHue. [IpumMeHeHHe TIIOKO3bI, €€
3HaYEHHUE B KU3HEJEATEIIbHOCTH opraHu3Ma. /ucaxapuapl: caxaposa, MaibTo3a.
BoccranaBnuBarome M HEBOCCTaHABIMBAIOIIME  aucaxapuabl. ['maponus
nucaxapusioB. llommcaxapunpl: kpaxmai, riIMKoreH. CTpoeHHe MaKpOMOJIEKYJI
Kpaxmaja, IJIMKOIeéHa W LeJUItosio3bl. PU3NYEeCKUEe CBOMCTBA KpaxMmayia |
LEJUTF0JI03bl. XMMHUYECKHE CBOMCTBA Kpaxmajia: TUIPOJu3, KauyeCTBEHHAs
peakuus ¢ MOAOM. XMMHUYECKHE CBOMCTBA LIEJUIIOJIO3bI: TMJIPOJIU3, MOJyYEHHUE
5¢upoB emmono3bl. [loHsATHE 00 HMCKYCCTBEHHBIX BOJIOKHaxX (BUCKO3a,

aIeTaTHBIN MIETK)

3.16

AMUHBI. AMUHBI KaK OpraHUYE€CKHUE OCHOBAHUA: PEAKIMU C BOJOM, KHCIOTAMH,
peakius TropeHus. AHWIMH Kak NPEICTaBUTENIb apOMAaTHUYECKUX aMHUHOB.
XWMHYECKUE CBOMCTBAa aHWJIMHA: B3aUMOJICMCTBHE C KHUCIOTaMH, OpPOMHOM
BOJIOM, okucieHue. [lomyyeHne aMuHOB QJIKWIMPOBAaHUEM aMMHakKa |

BOCCTAaHOBJICHUECM HUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

3.17

AMUHOKHUCIOTBl ¥ O€NKH. AMHUHOKHUCIOTHI Kak amM(OTepHble OpraHUYECcKue
coeauHeHusi. OCHOBHBIE AMHUHOKHCIIOTBHI, OOpasyromue Oenku. XHUMHUYEeCKHUe
CBOMCTBa OENKOB: THAPONN3, ACHATYpallus, Ka4eCTBEHHbIE (LBETHBIC) PEaKIIHU

Ha OeNKu

3.18

CtpoeHue W CTPyKTypa TMOJMMEPOB. 3aBUCHMOCTH CBOMCTB TOJHUMEPOB OT
cTpoeHHUsT MoJieKyJd. OCHOBHBIE CIIOCOOBI TIONYYEHUS BBICOKOMOJCKYIISPHBIX
COEIMHEHMI: peakluy MOJIMMEpU3alud U MoiuKoHAaeHcanuu. Knaccuduxams

BOJIOKOH

3.19

I/I,ZLCHTI/I(I)I/IKB.LII/ISI OpTraHU4YCCKUX coeguHeHMi. Pelienne SKCIICPUMCHTAJIbHBIX

3aa4 Ha pacClioO3HaBaHHUE OPraHNYCCKHUX BCUICCTB

3.20

I'enermueckas CBA3b MCXKIY KilaCcCaMU OPraHN4CCKUX COCHI/IHeHI/Iﬁ

XUMHUS U KU3Hb

4.1

XuMmusi B ToBceqHEBHOM >ku3HM. [IpaBuia Oe3omacHoil paboOThl C €AKUMH,

TOpHOYMMU U TOKCUYHBIMHA BCUICCTBAMU, CPEACTBAMU OBITOBOM XMMUH

4.2

XUMHS U 300pOBbe. XUMHS B MEAUIIMHE. XUMHUSI U CEIBCKOE XO3lCTBO. XUMMUS B
MIPOMBIIUIEHHOCTH. XUMHSA M JHEPreTHKa: MPUPOJIHBIA W MOMYyTHBIA HeTIHON
rasbl, UX COCTaB M ucnonb3oBanue. CocraB HedhTH U €€ nepepaboTka (MIPUPOIHBIE

HCTOYHUKHU YTIIEBOJIOPOIOB)

4.3

XumMug W 3K0JOorvs. XUMHUYECKOE 3arpsA3HEHHUE OKPYKAOUIEH Cpelbl U €ro
nocnenctBus. Oxpana ruapocdepsl, mouBbl, atMochepsl, Guopsl u (ayHbl OT

XUMHUYCCKOI'O 3arpA3HCHUS. Hp06neMa OTXO0A0B H MOOOYHBIX IMPOAYKTOB.




AJ'IBTepHaTI/IBHI:Je HUCTOYHHKHU SHEPTHUU

OO0mue mpencTaBiICHUsT O MPOMBIIIICHHBIX CIIOCO0aX TOMYYEHUS XUMHUYECKUX

BelIecTB (Ha MpUMeEpe MPOU3BOJACTBA aMMHaKa, CEPHOM KHCIOTHI). U&pHas u

4.4 uBerHas  Merauryprus.  CTekao M CHJIMKaTHas  [POMBIIIJIEHHOCTb.
[IpombiienHass  opranudeckas  xumus.  Cblpp€ i1 OpraHUYecKoOn
MIPOMBILLIIIEHHOCTH

5 Tunel pacy€THBIX 3314
51 Pacuétel Macchl BemecTBa Wik 00bEMa ra30B 10 N3BECTHOMY KOJIMYECTBY
' BEIIECTBa, Macce WK 00BEMY OJIHOTO M3 YYaCTBYIOIIUX B PEAKIIUU BEIIECTB

5.2 Pacuérel TerioBoro s dexra peakuu

5.3 Pacuérbl 00BEMHBIX OTHOIIICHUI Ta30B MPH XUMHUYECKUX PEAKITUIX

54 Pacuétbl macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIN

' OJIHO W3 BEILIECTB JAHO B U30BITKE (MMEET MPUMECH)
55 Pacuétbl MmaccoBoit wim 00BEMHON A0 BBIXOIA MMPOAYKTA PEAKIIMU OT
' TEOPETUYECKHU BO3MOKHOTO
Pacuérel macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIHH, €CITH
5.6 | omHO M3 BEMIECTB JaHO B BHJE PAaCTBOpPA C ONPEAEeIEHHON MacCOBOil JoIcH
PacTBOPEHHOTO BEIIECTBA
57 Pacuérel ¢ ncnoap30BaHNEM NOHATHIN «MaccoBas J0JIsD), «MOJISIpHAs
' KOHIICHTPALUs», KPACTBOPUMOCTDHY
Haxoxxnenne MoaeKysipHOi (POpMYJIIbl OPTaHUYECKOTO BEUIECTBA TI0 €T0
5.8 | IUIOTHOCTH U MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXO/ISIIUX B €0 COCTAB, WM TI0

MIPOYKTaM CTOPAHMS




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

METOINYECKHUE MATEPUAJIBI VIS YYUTEJIA

HUP®POBBIE OBPA30OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET
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