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MNOACHUTEJBbHASA 3AIINCKA

Pabouasi mporpamMmma 1o XMMHUHU Ha YPOBHE CpEIHEro oOmiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHOI o0Opa3oBaTenbHON MIPOTPaMMBI CpeIHero o011ero
obpazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBatenpHoM cranHaapre COO, c¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
@denepanny, peamu3yOIIUX OCHOBHBIE 00pa3oBaTelbHbIE NPOrpPaMMBbl, U
OCHOBHBIX TOJIOKeHH «CTparernn pa3BuTusi BocnuTaHus B Poccuiickoit
@epnepanun Ha nepuon 1o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

XUMHST Ha YpPOBHE YINIYOJIEHHOTO W3Y4YEHUs 3aHMMAeT BaXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBanusi ywamuxcs 10-11  xkmaccos.
W3ydyeHue nmpeamera, peaqu3yeMoe B YCIOBUAX AU(GEepeHLUpPOBAHHOTO,
npoduibHOro 00y4YeHHs, MpU3BAaHO oOecmeunuTh o00IEe00pa3oBaTENbHYI0 |
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJanTaluyd UX K ObICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU B COLIUYME, a TaKxkKe s
IPOJOJKEHU OOy4YeHHUs B OpraHu3auusax MnpoecCHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUILINH.

B mporpaMme 1o XWMHM Ha3HaY€HUE MpeaMeTa «XHUMHUS» MOJTydaeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBUM C  OCHOBOIOJIArarolMMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH IIeJeH, coaep KaHus,
pe3ynbTaToB OOydYeHHs] M TPeOOBAaHMU K YPOBHIO MOJATOTOBKH BBIMTYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU QYHKIUU:

e HMH(QOPMALMOHHO-METOAUYECKAsA, peaju3alus KOTOporh oOecreynBaer
NOJIy4YeHUE NPEACTaBICHUS O LENAX, COAEpX aHuW, OOILIed cTpaTeruu
oOy4eHHMsI, BOCTUTAHUS U PA3BUTHS 00yJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpast npeaycMaTpUBaET
ONpeJesieHre: MNPUHILIMIIOB CTPYKTYPUPOBAHUS W TOCIIEI0BATEIbHOCTU
U3y4YeHUs y4eOHOro maTepualia, KOJMYECTBEHHBIX M Kaue€CTBEHHBIX €ro
XapaKTEPUCTHK; MOAXO0M0B K (DOPMUPOBAHHIO COJEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX ITOCTIKCHHM OOydYaroImuxcs B
paMKax HTOroBOW arrectaliud B (OpME €IMHOIO0 TOCYJapCTBEHHOTO
HK3aMeHa M0 XUMHUHU.

[Iporpamma aJist yriyOJIE€HHOTO U3YUEHUSI XUMUU:



. yCTaHaBJIUBAET WHBApUAHTHOE MpeIMETHOE coJlep KaHue,
o0s3aTeNIbHOE M1l U3YUYEHHUs B paMKaX OTICNIbHBIX MPOQUICH, mpeaycMaTpuBaeT
pacmpesielieHie W CTPYKTYpUpOBaHME €ro 1o  KiaccaM, OCHOBHBIM
COJIEp>KaTENbHBIM JINHUSAM/pa3ziesiaM Kypca;

. TAET MIPUMEPHOE pacrpeesieHue y4eOHOT o BPEMEHH,
PEKOMEHTyeMOr0 JIJIsl U3YYEHUS OT/IETbHBIX TEM;
. npeajiaraeT NMPUMEPHYIO MOCIEOBATENbHOCTh U3YYEHHUS! Yy4eOHOTro

Marepuansa C Yy4€TOM JIOTUKM IIOCTPOEHUSA Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

. Ja€T METOAMYECKYI0 HHTEPHPETALMIO LEJIeH W 3aJad HU3yYEHHUs
npeaMera Ha yriayOJI€HHOM YpOBHE C Y4ETOM COBPEMEHHBIX MPUOPUTETOB B
CUCTEME CpeaHero obmero oOpa3oBaHUs, COAEPKATEIBHOW XapaKTEPUCTUKH
IUIAaHUPYEMBIX PE3YJIbTATOB OCBOECHHS OCHOBHON 00Opa30oBaTeIbHOM MPOrpaMMBbl
CpeaHero oliiero 0opa3zoBanus (JUYHOCTHBIX, METANIPEAMETHBIX, TPEIMETHBIX ), a
TaKkK€ C Y4ETOM OCHOBHBIX BHUJOB Y4YEOHO-IIO3HABATENbHBIX JEHCTBUN
00y4aroIIerocs o0 OCBOCHHUIO COJIEP KAHUS ITPEIMETA.

[To BceM Ha3BaHHBIM MO3HIMUSAM B MPOTPaMME MO XUMHUH NPETyCMOTpPEHA
IIPEEMCTBEHHOCTh € OOY4YEeHMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpazoBaHus. 3a TpefelaMd YCTAaHOBJIEHHOW MPOrpaMMoOil MO  XUMHUHU
00s3aTeNIbHON (MHBApPUAHTHOW) COCTABJISIONIEH COJEp)KaHUs y4eOHOTO MpeameTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapHATHBHOW COCTaBJISIONIEH,
KOTOpas JOJKHA ONPENENsThCS B COOTBETCTBUHM C HANPABICHUEM KOHKPETHOTO
npoduiig 00yyeHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOlEHHOrO YpOBHEW B cuUCTeME
nuddepeHIMpoBaHHOTO OOyYEeHHUs Ha YpPOBHE CpelHero oOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO U3Y4YEHHUsl HaNpaBJIeH Ha pean3aluio
IMPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  ATalloM  TOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHUs B paMKaX M3yYCHUS CHEIUATbHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCIHIUIMH B By3aX M OPraHHU3aIMAX CPEIHEro MpoQeCCHOHAIBHOTO
oOpa3zoBanus. B 9Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha paclIMpeHue W yrayOJeHue TEeOpeTUYECKOW U
MPAKTUYECKON MOATOTOBKU OOYYAIOIIMXCS, BEIOPABIIUX ONpeNeAEHHBIN MPoduih
oOyueHus1, B TOM YHCIIE C TIEPCIEKTUBON MOCIEAYIOUIETO MOTYyYEHUSI XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusx nmpodeccruonansHoro oopasoanus. Hapsiay ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk mnjuaHUpyeMbIM pe3yJibTaTaM OCBOEHUS
dbenepanpHOl 00pa3oBaTEILHOM MPOTpaMMbl CpeaHero oOiero o0Opa3oBaHUs
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay
BOCIIUTAHUSA U COLUAIBHOTO PAa3BUTHS OOydarommxcs, Ha (GpopMHpOBaHUE y HHUX



OOIIEUHTEIIEKTYaJIbHBIX YMEHHUM, YMEHUI pallMOHANU3AlMU y4eOHOTO Tpyla U
O0OOIIEHHBIX  CIMOCOOOB  JEATEIBLHOCTH, HWMEIOMIMX  MEXIUCUUITMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocTaBnsomyMH NpeaMeTa «XUMHUsS» Ha YPOBHE YIIIYyOIEHHOTO H3y4YEHHS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHudeckas xumus». [Ipu onpeneneHuu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHu3allud COJAEpP)KaHUS ITUX KypCcOB B MPOrpaMMe MO XUMHUU 32 OCHOBY
npuHAThl nosioxkeHus PI'OC COO o paznuuusax 0a30BOTO0 W yriiyOJIEHHOTO
YPOBHEH U3YUYEHHUSI IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHW4ecKass XHMHs» COCTABISIET COBOKYIHOCTh NPEIMETHBIX 3HAHMW U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs NpeAMeTa. JTa cucreMa
3HAHWIM MOJy4YaeT ONpeaeiIEHHOE TEOPETHUECKOE OMNOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIUH 00BEM  (PAKTOIOTHYECKOTO
maTepuana. Tak, Ha yriayOJIEHHOM YpOBHE H3Yy4eHMs IpenMera oOecredyeHa
BO3MOXXHOCTh 3HAUUTENIBHOTO YBEIMYEHUS O0bEMA 3HAHUH O XUMHUYECKHX
JJIEMEHTaX U CBOWCTBAaX WX COEJAMHEHUN HAa OCHOBE PACIIUPEHUS U YIIyOJeHHs
MPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
IPOTEKaHUS PEAKLUH, paCCMATPUBAEMBIX C TOUKH 3PEHHS] XUMHUYECKOW KUHETHUKU
U TepMOAMHAMUKU. M3ydeHue mnepuoaudeckoro 3akoHa u Ilepuoanueckou
CUCTEMbl  XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX TMPEJCTABICHUSAX O CTPOEHUU aToMa. XMMUYECKAasl CBA3b
OOBSACHSAETCS C TOYKH 3PEHUS IHEPreTUYECKUX U3MEHEHUI pHu €€ 00pa30BaHuU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3PEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yuenue
TUIIOB  peakuud  JOomojHseTcss  (opMHpOBaHMEM  MpeACTaBICHUM 00
IIEKTPOXUMHUYECKUX IPOLECCax U IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opraHmyeckodl XMMHUU NPHU PACCMOTPEHUU PEAKIIMOHHOM CIIOCOOHOCTH
COEJIMHEHUH ynenseTca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dpdekTax,
O B3aMMHOM BJIMSTHUM aTOMOB B MOJIEKYJIaX U ME€XaHU3MaX pPeaKiuil.

Ocoboe 3HayeHWe UMEET TO, YTO Ha COACpPNKAHHE KypCOB XHUMHUU
yIIyOIEHHOTO YPOBHS M3YUYEHUS JIJIsl KJIACCOB OMpPEAeIEHHOTO poduis (TIaBHBIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHUN K oOIeld cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIE NIpeIMeThl. Tak, Hanmpumep,
B COJICpKaHUM TIPEMETa JIJIsi KJIACCOB XUMHUKO-(pu3ndeckoro mpodusis 60bInoe
3HaueHHue OyIyT MMETh AJIEMEHThI yueOHOTO MaTepuana mo obmed xumwun. [Ipu
U3YYeHUU TMpeAMeTa B JAHHOM CJyyae akIeHT OyJeT cenaH Ha OOLIHOCTh
METO/IOB MO3HAHMS, OOUTHOCTh 3aKOHOB U TEOPUN B XMMHUHU U B (PU3UKE: aTOMHO-
MOJIEKYJIsipHAs Teopusi (MOJEKYJsipHasi Teopusi B (PU3MKE), 3aKOHBI COXpaHEHUs



MacCbl M DHEPIUHU, 3aKOHBI TEPMOAMHAMMKH, 3JIEKTPOJIN3A, IPEIACTABICHUSA O
CTPOEHUU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IIpeAMETa I KJIACCOB XUMHKO-
Oouonoruueckoro npoduiast OONBUINI yAENbHBIM Bec OyaeT MMETh OpraHHYecKas
xumusa. B 3TOM chmydae mpedocTaBiisieTCsl  BO3MOXKHOCTh g Ooliee
OOCTOATENBHOTO  PACCMOTPEHUS XMMHUYECKOM OpraHu3aluu  KJIETKH  Kak
OMOJIOTMUECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K IpPUMEPY, TaKHe
CTPYKTYpHBIE KOMIIOHEHTBI, KakK JUOUAbI, OENIKH, YTIJIEBOJbI, HYKICHHOBBIC
KUCJIOTHI U Apyrue. [Ipm 3TOM 3HaHHS O COCTaBE M CBOWMCTBAX NPEICTABUTEIECH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy>)KAT OCHOBOM I HW3y4YEHMS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B nmane ¢opMupoBaHus OCHOB Hay4yHOTO MHPOBO33PEHHUS, OCBOCHUS
OOLIEHAYYHBIX METOJOB NTO3HAHUSA U OIbITa IPAKTUYECKOTO MPUMEHEHUS HAYUHBIX
3HAHUU M3ydeHHUE MpeaMera «XUMHUs» Ha YriayOJEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHBIMHM IIpEeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOnactell «EcTecTBeHHO-HayuyHble MpeaMeTsl», «Martemaruka u
uHpopMaTuKa» U «Pycckuil s13pIK U IUTEpATypay.

[Ipn wu3yyeHun ydyeOHOro mnpenMera «XHMHsS» Ha YriayOJEHHOM YpOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O M CpeAHEro oluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell MEepBOCTENEHHON 3HAYMMOCTU SIBJSIETCSl (DOPMUPOBAHHE OCHOB
HAayKM XHMHU KakK o0O0JacTh COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKOU
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3a7aud Ha YIIYyOJIEHHOM YPOBHE U3YYEHHUS IMpeAMeTa Mpearonaraet
pean3alMIo TAKUX LIEJIEH, KaK:

. (dbopMupOBaHUE TPEACTABICHUI: O MaTepUAJIbHOM EIUHCTBE MHpA,
3aKOHOMEPHOCTSX U IIO3HABAEMOCTH SBJICHUM IIPUPOJBI, O MECTE XUMUHU B CUCTEME
€CTECTBEHHBIX HayK U €€ BeIyllel poju B 00€CleUEeHUU YCTOMYHMBOTO Pa3BUTHS
YeJI0BEYECTBA: B PEIICHUU MPOOJIEM IKOJOTHUECKOMN, SJHEPTreTUYECKON U MUIIEBON
0€30MacHOCTH, B Pa3BUTUU MEIULUHBI, CO3/JaHUM HOBBIX MaTE€pHaJIOB, HOBBIX
UCTOYHUKOB SHEPTUHU, B OOECMEUECHUHU PAIlMOHAIBHOTO NMPUPOIOIOIb30BAHUS, B
(GbopMUPOBaHUK MHPOBO33PEHUS U OOILIEH KyJIbTypbl YENOBEKa, a TaKxkKe
HKOJIOTUYECKM OOOCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBbIO U TMPUPOJIHOMN
cpexne;

. OCBOCHME CHCTEMBbl 3HAHUM, JIEKAIIMX B OCHOBE XHUMHUYECKON
COCTaBJISIIOLICH  €CTEeCTBEHHO-HAYYHOW KapTUHBI MHpa: (QyHIaMEHTAIbHBIX
IIOHATUM, 3aKOHOB U TE€OPUU XHMHUU, COBPEMEHHBIX IPEICTABICHUN O CTPOCHUHU
BEIIECTBA HA  pa3HbIX yPOBHAX — AaTOMHOM, HOHHO-MOJIEKYJISIPDHOM,
HaIMOJIEKYJISIPHOM, O TEPMOJMHAMUYECKMX M KHHETHYECKHX 3aKOHOMEPHOCTSAX
IIPOTEKAHUS XMUMHUYECKMX DPEAKIUM, O XMMHUYECKOM pPAaBHOBECUH, PACTBOpax M



JUCIEPCHBIX cUcTeMax, o0 OOMMX HAy4YHBIX MPUHLHUIAX XUMHUYECKOTO
MPOU3BOJICTBA;

. dbopmupoBaHue y  0OydYarouuxcsi  OCO3HAHHOTO  TOHUMAaHMUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYECKUX 3HAHUUA I OOBSICHEHUS KITFOYEBBIX
uaeil U mpoOjeM COBPEMEHHON XWMHH, JJIS OOBSCHEHHWS W TIPOTHO3WPOBAHUS
SBJICHUM, WMEIOIIUX €CTECTBEHHO-HAYYHYIO0 MPUPOAY; TPAMOTHOTO peIICHUs
npo0sieM, CBSI3aHHBIX C XUMUEH, MPOTHO3UPOBAHUS, aHAJIM3a U OLEHKH C MO3UINN
HKOJIOTUYECKON 0e30MacHOCTH TMOCIEACTBUI OBITOBOM W MPOU3BOACTBEHHOMN
JEATEIBHOCTH  YEJIOBEKA, CBSI3aHHOM C  XMUMHYECKHMM  IPOU3BOJICTBOM,
MCIIOJIB30BaHUEM U NEPEePa0OTKOM BEILIECTB;

. yrayOjieHue TpPEeACTaBICHUM O Hay4YHBIX METOJax IO3HAHUS,
HEOOXOJAUMBIX JIJISi PUOOPETEHUS YMEHU OPUEHTUPOBATHCS B MUPE BEIIECTB U
OOBSCHEHUS XUMHUYECKUX SBIICHUN, IMEIONTUX MECTO B TIPUPOJIE, B MPAKTHICCKOM
JEATEeIIbHOCTH U TIOBCEIHEBHOM JKU3HHU.

B mutane peanuzanuu rnepBooYepeAHBIX BOCIUTATEIBHBIX M Pa3BUBAIONIUX
GyHKUMNA TEJIOCTHOM CHUCTEMBI CpeIHEro oO0miero oOpa3oBaHHs MPU H3YUYECHUU
npeaMera «XuMHUA» Ha  yIAOyOJNE€HHOM  YpPOBHE OCOOYI0  aKTyaJlbHOCTh
MPUOOPETAIOT TaKKUE 1EIH U 3a]1a4H, KaK:

. BOCIHUTAHUE YOEXKJAEHHOCTH B TMO3HABAEMOCTH SIBJICHUW MPUPOJBI,
YBAXEHUSI K MPOIECCY TBOPYECTBA B OOJIACTH TEOPETHUECKUX U TMPHUKIATHBIX
UCCJICIOBAHUM B XUMHUHU, (POPMUPOBAHHE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH;

. pa3BUTHE MOTHBALUMU K OOYYEHHIO M TO3HAHUIO, CIIOCOOHOCTEH K
CAaMOKOHTPOJIIO U CAaMOBOCIIUTAHMIO Ha OCHOBE YCBOCHHUS OOIICUEIIOBEUECKUX
IICHHOCTEH;

. pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, HHTECIJIEKTYalIbHBIX U
TBOPYECKUX CIOCOOHOCTEN oOydaromuxcs, GOpMUPOBAHUE Y HUX CO3HATEIBLHOIO
OTHOIIICHHUSI K caMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBUIO
ycrnenHon npodeccnoHaabHON U 0OIMIECTBEHHON JIESITEILHOCTH, OTBETCTBEHHOTO
OTHOIIEHUS K CBOEMY 37I0POBBIO M OTPEOHOCTH B 3I0POBOM 00pa3e KU3HHU;

. dbopmupoBaHue yMEHUI u HABBIKOB Pa3zyMHOTO
MIPUPOJIOTIOIB30BAHUS, PA3BUTHUE IKOJIOTUYECKON KYIbTYpbl, MPUOOPETEHUE OIbITA
0OIIIECTBEHHO-IIOIE3HOMN DKOJIOTHUECKON AE€ATEITLHOCTH.

OOmiee YKCIO 4YacOB, MPEIYCMOTPEHHBIX [JIsi M3YYCHHS XUMHH Ha
yrayOJIeHHOM YPOBHE CpefHero oOInero oopasoBanus, coctabiser 204 4acoB: B
10 xnmacce — 102 ygaca (3 gaca B Heaemo), B 11 kmacce — 102 gaca (3 4gaca B
HEJIETTIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckre 0OCHOBbI OPraHUYECKON XUMMHU.

[IpenMer W 3HaYeHHWE OPraHUYECKOM XHMMHUH, MNPEACTABICHUE O
MHOT000pa3ny OPraHUYECKUX COETUHEHHUIA.

DNEeKTPOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJepojia. XHUMHYECKas CBS3b B
OpraHMYECKUX COEIMHEHMSIX. Tumbl THOpUAM3ALMM aTOMHBIX OpOHUTaNeu
yriepoaa. Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBIA U JIOHOPHO-
aKLEeNnTOpHbIA). THUIBl MEepeKpbIBaHUS AaTOMHBIX OpOUTaNEH, G- U T-CBS3W.
OpunHapHasi, 1BOHAas U TpolHas cBsi3b. CrocoObI pa3pbiBa CBSI3€M B MOJIEKYJIAX
oprannyeckux BemiecTB. IloHsTHe o0 CcBOOOAHOM paaukane, HykKIeopuie Hu
aneKTpodue.

Teopuss crpoeHnss oOpraHudeckux coeauHeHun A.M. byrtnepoBa w
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OpraHUYEeCKUX CcOoequHEHUH. MoeKkyaspHble W  CTPYKTYpHBIE  (OPMYJIBIL.
CrpykTypHble (GOpMyNbl pa3aUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaUIEHHa,
ckenetHass. M3omepus. Bunabl wW30MEpUHM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
DneKTpoHHBIE YPHEKTH B MOJICKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIN
¥ ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o kinaccupukamu opraHuyeckux BeriecTB. [loHsTtue o
¢bynkunoHanbHOM rpymnmne. ['omonorus. ['omonoruueckue psanpl. CucreMaruyeckast
HoMeHkIaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHbiE Ha3BaHUs
OTAEJBHBIX ITPEACTABUTEIIEH.

OcobeHHocTy M Kiaccu(UKAIMs OpraHndeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE PEAKIIUA B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIBHBIE METOJBl HM3YyYEHHUS BEUIECTB M HMX IPEBPALICHMIA:
O3HAKOMJIEHHWE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajaMd Ha HUX
OCHOBE, OIBITHI [0 IPEBPALICHUID OPTraHWYECKUX BEIIECTB IMPU HArpPEeBAHUU
(mnaBieHue, OOYyTIMBaHHE W TOPEHHUE), KOHCTPYMpPOBaHHE MOJEICH MOJIEKYI
OpTraHUYECKUX BEILIECTB.

YraeBoaopoasl.

Aunkansl. ["'omosioruyeckuil psii ankaHoB, oOmas (GpopmMyra, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M MMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AIKAHOB, SP°-
ruOpUIN3ainsl aTOMHBIX OopOuTanei yriepoja, o-cBsi3b. dusmveckne CBONCTBA
aJIKaHOB.



XHAMHMYECKHE CBOMCTBA QJIKAaHOB: PEAKUMHM 3aMEUICHUS, W30MEPHU3ALNH,
JNETUIPUPOBAaHUS, LIUKIN3ALNY, IUPOJIN3a, KPEKUHTa, TopeHus. IIpencrasnenne o
MEXaHU3ME PeaKIMi paJuKaIbHOIO 3aAMEILCHHUS.

Haxoxnenue B mpupoze. CriocoObl MOTyYEHUs U TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHoCTH
CTPOEHMSI M XHMMHMYECKHUX CBOMCTB MasbIX (LMKIONPOMNAH, LMKIOOyTaH) M
OOBIUHBIX (IIMKJIONEHTaH, LMKJIOTeKCaH) LUKIOATKaHOB. CrocoObl MOIMy4YeHUs U
NPUMEHEHUE [IUKIIOAIKAHOB.

Ankenpl. ['oMoyioruaeckuil psii aakeHoB, obmas (hopmysia, HOMEHKIATypa.
DIEKTPOHHOE M  IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ —AlIKEHOB,  Sp*-
ruOpuan3anusi aTOMHbIX opOuTanei yriepoja, 6- U m-CBA3U. CTpyKTypHas U
reoMerpuyeckas (nuc-tpaHc-) wuzoMepus. Dusmyeckne CBONCTBA  AJKEHOB.
XYWMHUYECKHE CBOMCTBA: PEAKLUMHU MPUCOEAVHEHUS, 3aMEIEHUS B O-MOJOKEHUE
IIpU JBOMHOM CBSI3M, MOJMMepu3aunu U okucieHusd. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakiMy Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYYEHUs] U IPUMEHEHUE
AJIKEHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS U XUMUYECKHUX CBOMCTB
COIPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
COMpPsKEHHBIX JUEHOB. CrIoCOOBI MOJTyYeHUsI U MPUMEHEHHUE aJIKaJUeHOB.

Anxunbl. 'oMonorudeckuii psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHUHOB, Sp-
ruOpuan3anys aTOMHbIX opOuTaneil yriepoaa. dusznyeckue CBOMCTBA AJTKHUHOB.
XYUMHUYECKME  CBOWCTBA:  pEaKkUMM  NPUCOCAWHEHHUSA, JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIICHHS. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOMHYIO CBsI3b. KauecTBEHHBIE peaKIIuu HA TPOUHYIO CBsI3b. CIIOCOOBI MOTYyUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTuyeckue YrieBoaopoasl (apeHsl). ['omosoruyeckuili psifi apeHoB,
obmiast opmyIia, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJieKynbl Oen3ona. dusmyeckne CBOMCTBA apeHOB. XHUMHYECKUE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIMU 3aMelIeHHs B OCH30JIbHOM KOJIbIIE U
YTIEBOAOPOJAHOM pajuKalie, pPeaklMd MNPUCOCAUHEHUS], OKHUCIEHHUE TOMOJIOTOB
oenzona. IlpeacraBimeHne 00 OPUEHTUPYIOUIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JbHOM KOJIbLIE Ha MpUMEpPe AaIKUIbHBIX pPaJUKaloB, KapOOKCHUIHHOH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIIBI, aTOMOB rajnoreHoB. OcoOGeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOMTydYeHUS U
MPUMEHEHUE apOMATUYECKHUX YTIIEBOJAO0POIOB.

[Tpuponnsiii ra3. [lonytHeie HedTsHBIE ra3bl. HedTh u €€ nmpoucxoxaeHue.
KameHHbI# yronas u mpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTu:



NEPErOHKa, KPEKUHI (TEPMHUYECKHM, KaTaIUTUYECKHM), PUPOPMUHT, MHUPOJIU3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHUE B IPOMBIIIJIEHHOCTH U B OBITY.

['eHeTnuecKas CBA3b MEXAY PA3IUYHBIMU KIIACCAMHU YTIIEBOAOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJIOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakuuu
3aMEIICHHs] TaJlofTéHa Ha TUAPOKCOrpyNIy, HUTPOrpynny, HaHOIPYIIILY,
amuHOrpynmy. /[leficTBHe Ha TaJIOTCHIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIO
pactBopa mEnoyn. B3anMonencTBue NHUrajaoreHajlkaHOB C MAarHUEM M LIMHKOM.
[lonsatne 0 METAJUIOOPraHUYECKUX COCAUHCHUSX. Hcnonp3oBanue
TaJIOTEHIIPOU3BOJHBIX  YTJIEBOAOPOJOB B OBITY, TEXHHKE U TPH CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHUN:
u3ydeHue (PU3MUECKUX CBOMCTB YIJIEBOJAOPOJOB (PaCTBOPUMOCTH), KaU€CTBEHHBIX
peakluii YrJieBOJOPOJOB Pa3IMYHBIX KJIacCOB (0OeciBedMBaHWE OpPOMHOW WIIU
WOJHOM BOJBI, pacTBOpa IEpMaHraHaTa Kajus, B3aUMOJCIHCTBUE alleTHIIEHA C
aMMHauHbIM pacTBopoM okcuga cepeopa(l)), kauecTBeHHOe OOHapyXeHUE
yriaepoja MW BOXOPOJAa B OPraHMYECKUX BEIIECTBAX, IMOJYyYECHHE OSTHJIICHA U
U3y4EHUE €ro CBOMCTB, O3HakomiieHHEe ¢ KoyuekuusmMu «Hepts» n «Yromby, c
oOpa3aMM IUIAaCTMacC, KaydyyKOB M PpPE3UHbl, MOJEIMPOBAHUE MOJEKYII
YII€BOAOPOA0B U FaJOr€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucnopoaconepxaiiue opranuyeckue CoeAUHEHMS.

[TpenensHble OomHOATOMHBIE CHUPTHL. CTpoeHHEe MoJieKysl (Ha MpuMmepe
METaHOJIa W J3TaHoida). l'oMonoruueckui pdan, obmas Qopmyna, u30Mepus,
HOMEHKJIaTypa u kinaccupukauus. Dusmyeckue cBoOWCTBA  MpelETbHBIX
OJIHOATOMHBIX CHUPTOB. BoopoaHbie CBSI3M MEXAY MOJIEKYJIaMHU CIHUPTOB.
XHWMHMYECKHE CBOMCTBA: pEAaKIMM 3aMEIICHUs, JEruApaTaluy, OKHUCIIEHUs,
B3aUMOJICCTBUE €  OpPraHMYECKMMHU M  HEOPraHWYECKHMMHM  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJHOATOMHBIE CIIUPTHI. [[elicTBUE 3TaHOJIa U METAHOJIA
Ha opranu3sM uenoBeka. CrnocoObl MOMYyYEHHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocthie a¢dupsl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (HUBHUYECKUX H
XAMHUYECKUX CBOWCTB.

MHoroatoMHble CHHPTHI — JTWICHIVIMKOJIb W TIULEpuH. Puznueckue u
XUMHUYECKHE CBOMCTBA: PEAKIMU 3aMEIICHHs], B3AUMOJIEUCTBUE C OPTraHUYECKUMHU
M HEOPraHWYECKHMMM KHCIOTaMH, KayeCTBEHHAs pEaKUus Ha MHOTOATOMHBIE
cnuptel. [lpencraBieHne o MexaHU3Me pPEAKIMN HYKICO(PUILHOTO 3aMellleHusl.
JeiictBue Ha opraHu3Mm 4esnoBeka. (CrnocoObl MOMyYeHHUS U TNPUMEHEHHUE
MHOTO2TOMHBIX CITUPTOB.

®enos. CrpoeHHE MOJEKYIbl, B3aUMHOE BIMSHUE TUIPOKCOTPYIIIBI U
oensonpHOrO siapa. dusmueckue cBoicTBa PeHona. OcoOEHHOCTH XMMHYECKUX



cBOMCTB (eHona. KayecTBeHHble peakuuu Ha QeHos. TokcHMYHOCTH (eHoda.
CrniocoObl osrydenust v npuMenenue penosna. Genondopmanbaeruanas cMoma.

KapOoHuiibHbIE COETMHEHUS — alIbJIETHIBI M KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWMJIBHOW TPYIIIBL. ['OMOJIOTHYECKUE PSAABl albJETHIOB U KETOHOB, OOIIas
dbopmyna, m3oMepuss U HOMEHKIaTypa. (DU3NUECKHE CBONCTBA albJCTHIOB H
KETOHOB. XMMHYECKHME CBOWCTBA  albACTHAOB M  KETOHOB:  pEaKUuu
npucoeauHeHus. OKUCIEHNUE albJErUI0B, KAYECTBEHHBIE PEAKIIMU HA aJbJACTHIbIL.
CriocoObI IOTydeHHS ¥ PUMEHEHHE aTbJICTHIOB U KETOHOB.

OmHOOCHOBHBIC TIpeIEIbHBIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHKIatypa. @u3nueckrue CBOMCTBa
OJIHOOCHOBHBIX TMPEACIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOJHBIE CBS3U MEXITY
MOJIEKYJIaMU KapOOHOBBIX KHCIIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi 3TepudUKaIlMU, PEaKIUU C Y4YaCTUEM YTIEBOJOPOJHOIO paauKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KHUCIOTHL. [loHSITHE O TPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHoroo6pasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMPENEIbHBIX M apOMATHUYECKHX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHCIIOT: CTEapUHOBas, MaJbMUTHUHOBAS, OJCUHOBAS, JUHO/IEBAS,
JIUHONEeH08as KUCIOThl. CrIOCOOBI OJTyYEHHUS U PUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxunble 3¢upsl. ['omonorudeckuit psin, oOmas dopmyna, HU30MEpHUs H
HOMEHKJIaTypa. Pu3nyeCcKue W XMMHUYECKHE CBOMCTBA: THAPOJIHM3 B KHUCIOH U
HIETIOYHOM cpee.

Kupsi. Ctpoenue, pu3nvecKkue 1 XMMUYECKHUE CBOMCTBA KUPOB: TUAPOIIU3 B
KHCJION U 11enoYHou cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPH AIINX OCTATKU
HETpPEETbHBIX JKUPHBIX KUCIOT. JKUphl B IpUpo/IE.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOFOIIEE JCHCTBHE.

O6mras xapakTepucTuka yriaeBojoB. Kinaccudukaius yrieBoaos (MOHO-, AU-
U monucaxapunbl). MoHOcaxapuabl: TJIOKO3a, (PpyKTo3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. OU3NYEeCKUe CBOMCTBA W HaxOXXJIACHHE B Ipupoje. DOoTOCHHTES.
XUMHUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIIUPTOBBIX U AJIbJACTUAHON
TpyNI, CIOUPTOBOE W MOJOYHOKUCTOEe OpoxeHue. [IpuMeHneHue TIIOKO3bI, €€
3HAYEHHUE B KU3HEICITEIbHOCTH Opranu3ma. Jlucaxapuipl: caxaposa, MajibTo3a U
nakTo3a. BoccranaBivBaronme 1 HEBOCCTAHABIMBAIOIINE AUcCaxapuabl. [ uaponus
nucaxapunoB. Haxoxaenue B npupoje u npuMenenue. [lonucaxapuasl: kpaxmann,
INIMKOTeH W 1Hewnono3a. CTpoeHHe MakpoMOJIEKYJl Kpaxmana, TJIMKOTeHa U
eJToo3bl.  PU3MYECKHME CBOWMCTBA KpaxMalla M LEJUTIOJIO3bl. XHMHUYECKHE
CBOMCTBA KpaxMalsia: THAPOJIN3, KAYECTBEHHAS PEaKIus C HMOAOM. XHUMHUYECKHUE
CBOMCTBA IIEJUIIONIO3bI: TUIAPOJINU3, TONyueHHe 3(GUpOB 1eiUT0103bl. [loHsTHe 00
MCKYCCTBEHHBIX BOJIOKHAX (BHCKO03a, all€TATHBIN HIENK).



DKCNEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB U HUX MPEBpaIIlCHU:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3AMMOJICHCTBHUE 3TaHOJA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHMPTa B albJAETU] HA PACKATIEHHON MEIHOW MPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BAHHE
BUJIEOMATEPHAIIOB), KAaYECTBEHHbIE PEAKUUA Ha albJeruabl (C THAPOKCHIIOM
nuammuHcepeopa(l) wu  ruapoxkcuaom  memau(Il)), peakmus raunepuHa  C
ruapokcugom Mmeau(Il), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa INIOKO3bl ¢ ruapokcuaom meau(Il), BzanmoneiicTue
Kpaxmajia ¢ MOJOM, PEIICHHE SKCIIEPUMEHTAJIbHBIX 3a1a4 1Mo TeMaMm «CHUpThl U
¢denomnsny, «KapoonoBsie kucnoTbl. Cl0KHBIE YPUPHI.

A3oTcoaepxaiiue OpraHuyecKue CoeAuHEHM.

AMUHBI — OpraHUYecKue NMpou3BoJHbIe amMmmuaka. Kinaccudukanus aMUHOB:
anupaTUYecKue M apoOMAaTHYECKHE; IEPBUYHBIE, BTOPUYHBIE M TPETHYHBIE.
Crpoenne MoJieKys, oOmas (opmyia, U30Mepusi, HOMEHKIATypa U (pU3HYECKUE
cBOMcTBa. XMMHUECKOE CBOWCTBAa alM(PaTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
AIKWIMPOBAaHNE, B3aUMOJCHCTBUE IEPBUYHBIX aMHHOB C a30THUCTOW KHCJIOTOM.
Conu aJIKWIIaMMOHHSL.

AHWUIIMH — TIpEACTaBUTENb AaMHHOB apomaruueckoro psga. CrpoeHue
aHwIMHa. B3anMHOe BAMsSHUE TPyNI aTOMOB B MOJIeKyJie aHWIMHA. OCOOEHHOCTH
XUMHUYECKUX CBOWCTB aHWIMHA. KadecTBeHHble peakiuu Ha aHWIMH. CrocoObl
NOJly4YeHUsT M TNpuUMeHeHHe anudaTudyeckux amuHoB. [lonmydyeHue aHwiIMHA U3
HUTPOOEH30a.

AmuHokucioTel. HoMeHnknaTypa u nzomepus. OTAenbHbIE PEACTABUTENH O
AMUHOKHUCIIOT:  TJIMUMH, aJaHuH. @DU3WYecKue CBOMCTBA AMUHOKHUCIIOT.
XUMUYECKHE CBOMCTBA AaMHUHOKHCIOT Kak aM(OTEpHbIX  OpraHUYeCKHX
COCMHEHUM, peakuus MOJMKOHACHCAllUU, oOpa3oBaHUE MENTUIHOW CBS3M.
buonornyeckoe 3HayeHne aMUHOKUACTOT. CUHTE3 U THIPOJIN3 MENTH]IOB.

benku kak npupojHbie nonumepbl. [lepBuyHas, BTOpUYHAs W TpETUYHAs
CTpyKTypa OenKkoB. XHUMHUYECKHE CBOMCTBA OEJKOB: THAPOJIU3, JACHATypauus,
KayeCTBEHHBIE PEAKIIMH Ha OCIKU.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
pacTBopeHre O€NKOB B BOJIE, JEHATypalusi OEJIKOB MpU HArpeBaHUU, I[BETHHIC
peakuuu Ha O€JIKM, peIIEHUWE OJKCIEPUMEHTAJIbHBIX 33Jad [0 TeMaM
«A3oTcolep)kallue ~ OpraHudeckne  coeauHeHus» u  «Pacmo3HaBaHue
OPTaHUYECKUX COCIUHCHUI.

BbicokoMouleKy IsIpHbIE COeTUHEHNS.

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUHU, CPEIHSS MOJIEKYJIsipHas



Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJIMMEPHU3AIIUS U MOJTUKOHICHCAIHS.

[TonumepHbie wmatepuansl. [lmactmacchl  (MONMMATUIIEH, MOJUIPOIUIIEH,
NOJIMBUHWIXJIOPU, MOJUCTHPOJ, MOJIUMETUIMETAKPWIAT, MOJHUKApOOHATHI,
noJimdTUICHTEpePTaar). Y Trin3aius 1 nepepadoTKa miacTuKa.

DIIacTOMEPHI: HATypaJIbHBIN Kay4yK, CHUHTETUYECKUE Kay4dyKu
(OyTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHbIe (XJIOMOK, IEPCTh, MENK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonmumepsl CHEUATbHOTO Ha3HAYEHHUS (Teron, KeBJIap,
AIIEKTPOIIPOBOJIAIIME TTOJIMMEPHI, OMOpa3naraeMble MOJTUMEPHI).

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
O3HaKOMJIEHUE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3a7ad 1o Teme «Pacrno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnbie 3agaun.

Haxoxnenue MoJekyIsipHOH (OpMyJibl OPraHUYECKOTO0 COEIMHEHHS TI0
MacCOBbIM  JIOJIIM ~ 3JIEMEHTOB, BXOJSIIUX B €ro COCTaB, HAaXO0XJIECHUE
MOJIEKYJISIpHON (OpMYJIbI OPTaHUYECKOrO0 COeAuHEHHUs 1Mo Macce (00béEMy)
MPOJYKTOB CropaHusi, MO KOJWYECTBY BelIecTBa (Macce, 00bEMY) MPOTYKTOB
peakiMi W/WIM HCXOJIHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOPMYIIbI
OpraHMYECcKOro BEUIECTBA HAa OCHOBE €ro XMMHYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYYEHUsI, ONpPENENIEeHUE JOJM BBIXOJAa MPOJAYKTAa PEAKIUU OT TEOPETHUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOILIMX €CTECTBEHHO-
HAay4YHBIX TIOHSTUW, TaK U TOHSITUH, MNPUHATHIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNE, HAYYHBIN (DaKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccudukaius, HAOIIOICHUE, H3MEpPCHHUE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HHEPreTUYECKU YPOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEIECTBA, (PU3WYECKHE BEJIMYUHBI, €IUHUIIBI WU3MEPEHHUS, CKOPOCTh, DHEPIus,
Macca.

buonorusi: kierka, opraHu3M, JKOocucTema, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(PHBIA THUIl MUTAHUA, OpOKEHUE,



dboTtocuHTE3, nbIXaHWE, OEJKW, YIJIEBOABI, JKHPBI, HYKJICHHOBBIC KHCIIOTHI,
(hepMEHTHI.

['eorpadusi: mosie3HpIE HCKOTaeMbIe, TOTUINBO.

TexHonoTHs: TNHINEBBIE MPOAYKTH, OCHOBBI PAlMOHATBHOTO TUTAHUS,
MOIOIITUE CPENICTBA, MAaTEPUAIIBI U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW 3nemMeHT. M3oronel. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBBIC YHCJIa. DHEPreTUYECKUE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMHUEeCKUX 3JIEMEHTOB (S-, p-,
d-, f-snmementsl). PacmpeneneHue HIEKTPOHOB 1O AaTOMHBIM  OpPOUTAJISIM.
DnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB NEPBOTO—4ETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHMH, SJICKTPOHHBbIC KOH(MUTYypallui HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH u Ilepmoanyeckas cucreMa XMMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa U lleprmonnueckoil cHUCTEMBI
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEHM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CJHOXHBIX BEHIECTB IO TIpynmaM UM M[epuojaM. 3HAYECHUE
nepuoanueckoro 3akoHa /[.M. Menneneena.

XyUMHYeCKass CBSI3b. BHABI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTayuimueckas. MexaHu3mMbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [[0JIsIpHOCTH, HATTPABIEHHOCTH U
HAChIIIaEMOCTh KOBAJICHTHOW CBA3U. KpaTHeie cBsizu. BogoponHas —CBA3b.
MexMoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUI
AJIEMEHTOB BTOPOTO MEPUO/IA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHNX. COCcTaB KOMIUIEKCHOIO MOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemecrBa  MONEKYJIAPHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUs.  THIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucnepcHbix cucremax. Mctuauble pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MAaccOBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIPHAS KOHIEHTpauus. HaceleHnusie u
HEHACBILLIEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucrannoruaparsl.



Knaccudukainus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBUATIBHBIC
Ha3BaHMS OTIEIbHBIX IPEACTABUTENIC HEOPraHUYECKUX BEIIECTB.

Knaccudukanums XuMHUUeCKUX peakiuii B HEOPraHWYECKOW U OpraHuYeCcKOM
XUMHH. 3aKOH COXPAHEHHUSI MACChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBpallCHUs
DHEPTUU TIPU XUMHYECKUX peakmusiX. TermnoBbie 3H(PEKT XUMUUYECKHX PEaKITUH.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3ju4HbIX (haKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumbie 1 HEOOpPATHUMBIC peaKIMu. XUMHU4YecKoe paBHoBecue. KoHncTanTa
XAMHUYECKOTO paBHOBeCHUsA. DakTOpbI, BIMSIONIME HA IOJOXKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATYpPA, JAaBJICHUE U KOHLUEHTPALMU BELIECTB, YYaCTBYIOIINX B
peakuuu. [Ipunnun Jle [larense.

DnekTpoautuueckas gucconuanus. CuiabHble W clla0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHCIIOTHAsl, HEUTpabHAasd,
nienoyHasi. Bomopoausiii nmokaszarens (pH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTerneHb  OKUCIIEHUS.
Okucnurenb W BOCCTAHOBUTENb. [Ipolecchl OKHUCIEHUSI W BOCCTAHOBJICHUS.
BaxHelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEeHUE TNEpPOKCHAAa BOAOPOJAA B TMPHUCYTCTBUM KaTalnu3aTopa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHa, ONpe/eieHre
Cpeabl PacTBOPOB C TMOMOIIBI0 WHIAWKATOPOB, HM3YUYEHUE BIMSHUSA PA3JIAYHBIX
(GakTOpoB Ha CKOPOCTh XWUMHUYECKOMW PpEAKIMU € TOJOKEHHE XUMHYECKOTO
pPaBHOBECHSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemetauioB B llepuoguueckor cucrteMe XUMHYECKHX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI UX aTOMOB. Du3nueckue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAIJIOB (HAa MPUMEPE KUCIOPOJIA, CEPHI,
dbocdopa u yriaepona).

Bonopon. Ilonydyenue, gusnueckue M XUMHUUYECKHE CBOMCTBA: PEaKIUU C
METaJUIaMd ¥ HEMETAJUIAMU, BOCCTAHOBUTEIIBHBIE CBOMCTBA. | WAPUIBL
TorIrMBHBIE 3JIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOdydeHus, (GU3NYECKUE |
XMMHUYECKUE CBOMCTBA. [ 'asioreHoBOAOpOabl. BaxHelmme Kucaopoacoaepkaiime
COCIMHEHUs rajgoreHoB. JlabopaTopHble M MPOMBIIICHHBIE CIIOCOOBI MOJYyYCHUS
rajgoreHoB. [[puymeHeHune rajJoreHoB U UX COCIMHEHUM.



Kucnopon, o3oH. JlabopaTopHble U MPOMBILIUIEHHBIE CIIOCOOBI MOMYyYEHHUS
kuciopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOopoAa U
030Ha. OKCUBI U IEPOKCUIBI.

Cepa. Haxoxnenue B mpupojie, CIOCOObI MOJNy4eHUs, (puanueckue u
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(IV), okcua
cepbl(VI). CepHucras u cepHas KHCIOTHI U HX coJid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUI.

Azor. Haxoxaenue B mNpupofe, CIOCOObI TMONydeHUs, (PUINYECKUE W
XUMHUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI ¥ X coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprMeHeHune azoTta
U €r0 COCTMHEHHM. A30THBIC yI0OpEHHUS.

®ochop. Haxoxnenne B mpupojie, CHOCOOBI MONy4YeHUs, (U3UYECKUE U
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunsl docdopa, dochopHas
kuciora u e€ conu. IIpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
ynoOpeHus.

VYrinepoa, HaxoXIeHHWE B NOpuUpoje. AJUIOTPOINHbIE  MOJIUDPUKAIUU.
duznueckne W XUMHYECKHE CBOMCTBA TMPOCTBHIX BEIHIECTB, OOpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), oxcun yrinepona(IV), yrombHas kuciotra u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. DymnepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKU. [IprMeHeHre MPOCTHIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOJOM, U €r0
COCIMHECHUM.

Kpemnuii. Haxoxzaenue B mpupojie, CrnocoObl MOJydeHUs, (PU3NUecKue U
xumuueckue cBoiictBa. Oxcua kpeMuusi(IV), kpemMHHEBas KHCIIOTa, CHJIMKATHI.
[IpumeHeHue KpeMHUs U ero coenuHeHnit. CTeKs0, ero mojiydeHue, BUJIbl CTEKIIA.

[Tonoxenne MetamioB B [leprondeckoi cucteMe XUMUUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JOYeK aTroMoB MeTauioB. OOrmue
¢dbuznyeckue cpoiicTBa MeTauioB. [IpuMeHeHHe MeTalioB B OBITY M TEXHHKE.
CnuiaBbl METaJIOB.

DNEKTPOXUMHUUYECKUN PsAJl  HanpsokeHuid  MeramuioB.  OOmme  crocoOsbl

MOJTy4YECHUS METAJIOB: TUAPOMETAILTYPI U, MMUPOMETAJUTYPIusl,
anekTpometaiutyprusi. [lonarue o xoppo3un MeramwioB. CrnocoObl 3amUTHl OT
KOPPO3UHU.

Ob6mast xapakrepuctuka MetamioB [A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX 7dyieMeHTOB. Harpuit u kammii: mnomydenue, (Qusnueckue u
XUMHWYECKNE CBOWCTBA, IPUMEHEHUE IIPOCTHIX BEIIECTB U UX COCANHEHUM.

O6mast xapakrepuctuka metaioB IIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmonydeHue, ¢GU3UYECKUE U
XMMHUYECKUE CBOMCTBA, NPUMEHEHUE IPOCTHIX BEIIECTB U HUX COCIAUHEHHM.
XKécTrkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.



ATIOMHUHMI: TTOTyYeHue, pu3ndeckue 1 XMMUYEeCKue CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIlleCTBa M €ro coeAuHeHud. AmdorepHble CBOMCTBAa OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI aTFOMUHUS.

OOmiasi xapakTepucThka MeTawioB moOouHbix mnoarpynn  (b-rpymm)
[Teproan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Pu3nuecKue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKCHAbI U
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U JuUXpoOMaThl, UX
OKHCJIUTEIbHBIE CBOMCTBA. [lonydueHrne u npuMeHeHne Xpoma.

Ou3nyecKkne W XUMHUYECKHE CBOMCTBA MapraHla M €ro COCIUHEHUM.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(IV), wmapranna(VI) wu
mapranna( VII). Ilepmanranat kanusi, €ero OKUCIUTEIbHBIE CBONCTBA.

du3nuecKue U XUMUYECKHE CBOWCTBA JKejie3a U €ro coequHeHuil. OKCupl,
rugpokcuanl u conu xeneza(ll) u xenesa(Ill). [Tonydyenue u npuMeHeHUE Kene3a
Y €r0 CIUIABOB.

Pu3nuecKue U XUMUYECKHE CBOMCTBA Meau U €€ coeauHeHuil. [lonyuenue u
IIPUMEHEHHUE MEJIU U €€ COCAUHECHUMU.

[Muuk: momydyeHue, ¢GU3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHUJIA IIMHKA, TUIPOKCOKOMIUIEKCHI IUHKA. [[puMeHeHune
[IAHKA U €r0 COeANHECHUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KUCJIOPOJIE, M3YYECHHE KOJUIEKIMU «MeTamuibl W CIUIaBbl», B3aUMOJICHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IeJI04Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTraHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBI METaJJIOB, B3aUMOJEHCTBUE THAPOKCHUIOB AIOMUHUS U LHUHKA C
pacTBOpaMU KHUCJIOT U IIEJOYEH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3aJa4 M0 TeMaMm
«l"amorens», «Cepa u e€ coenuHeHus», «A30T U (hochop U UX COCAUHEHUS,
«MeTasibl TJIaBHBIX TOATPYI», «MeTauibl TOOOYHBIX MOATPYIII.

XuMHuS U KU3Hb.

Ponp xumuu B o0ecriedeHur yCTOMYMBOTO pa3BUTHA denoBedecTBa. [loHsTue
O HAy4YHbIX METOJIaX IO3HAHUS M METOAOJIOTMA HAYYHOrO MCCIEAOBAHUS.
Hay4Hble mpuHIMIBI OpraHU3aIui XUMHUYECKOT0 MPOU3BOACTBA. [IpoMbliiieHHbIE
CIIOCOOBI MOTYYEHUSI BAKHEHUIITNX BEIIECTB (HAa MPUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMbITiuIeHHbIE CTTOCOOBI TTOIYYeHHUSI METAJUIOB H
CIJIaBOB. XUMMYECKOE 3arpsi3HEHUE OKPYKAIOMIEW CPEAbl U €ro IMOCIEICTBUA.
Ponp xumMuu B o0ecrieueHnu YHEPreTuIeckoil 6€30MacHOCTH.

XumMusg H© 300pOBbE 4enoBeka. JlekapcTtBeHHble cpeacrBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUU B pa3BUTUN MEIUIIMHBI.



XUMHMSI THIIK: OCHOBHbIE KOMITOHEHTHI, MUIIEBbIe J00aBKU. Poib Xxumuu B
oOecreyeHuu MUIIeBOM 0€3011acCHOCTH.

Kocmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€30IacHOT0 HCMOIb30BaHUS TpErnaparoB OBITOBOM XHMMHUU B MOBCEIHEBHOMN
KU3HU.

XUMHSI B CTPOUTENBCTBE: BaXKHEUIIIME CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XUMHS B CEIBCKOM X03siicTBe. OpraHn4ecKrue 1 MUHEpAJIbHbIE YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKLIHMOHHBIE MAaTepuaibl, KPACKH, CTEKJIO, KEpaMHKa.
Marepnainsl 1t 25eKTpoHuKU. HaHoTexHONMOTMN.

Pacuérnblie 3agaun.

Pacuétel: Macchl BelecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIU OJHO U3
BEIIIECTB HMMEET IMpUMecH, Macchl (00BEMA, KOJIMYECTBa BEIIECTBA) MPOJIYKTa
peakuyMu, €ciad OJHO M3 BEIIECTB JAaHO B BHUJIE pacTBOpa C OINPENEIEHHOU
MacCOBOM JI0JIE pacTBOPEHHOTO BEIIECTBA, MAaCCOBOM JOJM W MOJISIPHOM
KOHLIEHTpallui BEUIECTBA B PAcTBOpPE, AOJIM BbIXOAA MNPOAYKTA PEAKIUH OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MEXNpeAMETHBIX CBA3EH TMpU  HW3YYEHUH OOmEed
HEOpPraHW4eCcKorl XUMUU B 11 Kiacce OCyIIEeCTBIAECTCS Ye€pe3 MCIOIb30BAHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHSTUH, TPUHATHIX B OTACJIBHBIX
IpEeIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1mMe ecTeCTBEHHO-HAYYHbIC MMOHATHUS: SIBJICHNWE, HAYYHBIN (DaKT, TUIOTE3a,
TeOpHusl, 3aKOH, aHAJIN3, CUHTE3, KJacCu(PUKalus, MepuoauIHOCTh, HAOIIOICHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®duzuka: Marepusi, MHUKPOMHpP, MaKpOMHUp, aTOM, OJJIEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSIHHE BEIEeCTBA, HACAJbHBIA ras,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buonorus: kieTka, opraHusmM, dKocucTeMa, ouocdepa, MeTaboIU3M, MaKkpo-
U MUKPODJIEMEHTBI, OCJIKH, )KUPbI, YTIIEBOIbI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KDYTOBOPOT BEIIECTB U IMOTOK 3HEPIUU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIC MOPOIBI, TIOJIE3HBIE UCKOTIAeMbI€, TOTLIIMBO,
pecypcehl.

TexHonorus: XuMHUYECKasi MPOMBIIUIEHHOCTh, METAJUTyprusi, CTPOUTEIbHBIE
MaTepHualbl, CEIbCKOX03IiCTBEHHOE MPOU3BOACTBO, MUIIEBAs TPOMBIIICHHOCTD,
dapmaneBTUUECKas IPOMBILIEHHOCTb, MIPOU3BOCTBO KOCMETHYECKHX



npenaparoB, IMMPOU3BOACTBO KOHCTPYKIMOHHBIX MATCpPHUAIOB, OJCKTPOHHAA
IMPOMBIIIJIICHHOCTh, HAHOTCXHOJIOTHUH.

[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI 110 XMUMHWNU
HA YTI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBHM C CHCTEMHO-ACSATEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUSA MpeaMeTa «XHUMHS» HAa YPOBHE CPEIHETO
oOmero o0pa3oBaHUsl BBIIEJEHBl CIEAYIOLIIME COCTaBISIOIIAE: OCO3HAHHE
OOy4aromMUMHUCA POCCUMCKONW TPaKJAHCKOM MJIEHTUYHOCTH; TOTOBHOCTh K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCTU U CaMOOIIPEACICHUIO; HAIMYUE MOTUBALIUU K
OOy4Y€HUIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS; HAIUYUE
IPaBOCO3HAHUS, YIKOJIOTHYECKON KYJIbTYPbI; CIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIn4yHOCTHBIE pe3ysIbTaThl OCBOCHUSA IIpeaAMeTa «XUMHUSD»  OTPakKarT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEILHON M TMPAKTUYECKOW NEATETbHOCTH
OoOy4Jaronmxcs B MPOLECCE peATU3AMKI 00pa30BaTENbHON AEATENHHOCTH.

JImyHOCTHBIE pE3ynbTaThl OCBOEHHA MNpEeAMETAa «XHUMHS» OTPAKAIOT
c(OPMHPOBAHHOCTh OMbITA MO3HABATEIBHON M MNPAKTHYECKOW JEATEIbHOCTH
oOyuyaroluxcs B MpOIecce peanu3aliu 00pa30BaTeIbHON JESTENbHOCTH, B TOM
YUCJIE B YACTH:

1) rpasKaIaHCKOr0 BOCIIMTAHUA:

OCO3HAaHMS 00YYaIOLUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s3aHHOCTEMH,
YBAXKEHUSI K 3aKOHY U IIPABOIIOPSJIKY;

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUUICKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BHINOJHEHUU
XAMHUYECKUX DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHbIX BUAOB YUEOHOU A TENbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

LEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAy4YHOMY HaCJIEIUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
NPUIOKEHUSI XHWMHHM, OCO3HAaHHUS TOTO, YTO JIaHHbIE HAYKH €CThb pE3yJbTar



JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX  OSKCIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSTHHOTO TPY1a YYEHBIX U MPAKTUKOB;

WHTEpEeCa M MO3HABATEJIbHBIX MOTHBOB B MOJYYEHUU U MOCIEAYIOLIEM
aHain3e HHPOpPMAIMH O MEPEAOBBIX JTOCTHKEHHUSX COBPEMEHHOW OTEYECTBEHHOU
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEJICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIliH, CBA3AHHBIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJCHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULNK HPABCTBEHHBIX U IPABOBBIX HOPM M C YYETOM OCO3HAHUS IMOCIEACTBUI
MOCTYIIKOB;

4) popmMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 300pOBOro U 0Oe€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DU3MUECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOJroicHUsT TpaBwil 0e30MmacHOrO OOpallleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHIUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBBIO U KU3HHU JIFOCH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEI0BATEIbCKOM
NESATEeTbHOCTH, OOINECTBEHHO TOJE3HOW, TBOPYECKOW W  JPYruX BHAAX
NesATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTH€ B PEIICHUH NPAKTUYECKUX 3a/aay
COLIMaJIbHON HANpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

UHTEepeca K MPAKTUUECKOMY M3YYEHHIO MPOPECCHIl pa3IMdHOTO pojaa, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS TPEAMETHBIX 3HAHUI IO XUMHUHU;

YBaXEHUS K TPYLY, JIOASIM TpyJAa U pe3yibTaTaM TPyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oyayiied MpoPEecCuu U peann3alud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeObHOCTEM 0011eCTBa;

6) 3K0JI0TrN4eCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKH LEJIECOO00PA3HOr0 OTHOUIEHUS K MPUPOJIE KaK HCTOYHHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3€MIIE;



MOHUMAaHUSL TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NPOoOJIeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CPEbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNb30BAHUSA JOCTHXKEHUNW XUMHH  JUIS
pELICHUsI BONPOCOB PAMOHAIBHOTO IMPHUPOIONIOTIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOUIIEH
OPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HAJIMYKS PA3BUTOTO 3KOJIOTUYECKOTO MBIILUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OIbITa JESATETBHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPAKTUKE, CIIOCOOHOCTH M YyMEHHUS AaKTUBHO NPOTUBOCTOSTH HJICOJOTHUHU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAHUsl CNeUUPUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJid B
GbopMHUpPOBaHUN PAIMOHAIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpEACTaBICHUS] 00 OKPYXKAlollleM MHUPE KaK O €IUHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUSs
IIPUPOJHOIO PABHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JJII  COBPEMEHHOM
UUBUIM3AIUA: B €€ TYMaHHCTUYECKOW HAIPaBJICHHOCTA W BAXXHOW pOJIA B
CO3JaHMM HOBOW 0a3bl MaTepUaNbHON KYyJIbTYpbl, B PEIICEHUH TI00aIbHBIX
npo0JjieM yCTOMYMBOTO PA3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCIIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TOHUMAaHUA CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BATh
MOJIy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUpa U
MIPOUCXOMSINNUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HMEIOIIUXCA JaHHBIX C IEJbI0  TOJYyYCHUS
JIOCTOBEPHBIX BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIBbCKON JEATEILHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HENPEpPhIBHOMY OOpa30BaHUIO W
caM0OOOpa30BaHUI0, K AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHUW 10 XHUMHUHU B
COOTBETCTBHHU C KM3HEHHBIMHU OTPEOHOCTAMU;



MHTEpeca K 0OCOOCHHOCTAM Tpy/Aa B paznuyHbIX chepax npodeccruoHaIbHOM
NEeSATETbHOCTH.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHS TPOTPAMMBI TI0O XMMHH Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HaUYUMBIE i1 (OPMHUPOBAHHMSI ~ MHPOBO33PEHUSA  OOyUYaIOIIUXCS
MEXKIUCIUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTpPaKaIOIINe
IIEJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHEIU(PUKY METOIOB TO3HAHUSA,
WCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIiecc, CUCTeMa, HayIHBIA (PaKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJOBaHNe, HAOIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaJIbHbIC Y4eOHbIC NIeWCTBUS (TO3HABATEIbHBIE, KOMMYHHKATHUBHBIC,

PETYJISITUBHBIE), o0ecreynBaroye dbopmupoBaHue (YyHKIHOHATBHOM
IPAMOTHOCTH M COLUAJIbHON KOMIETEHIIMU O0y4arOIINXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC y4COHBIC
JICCTBUS B MIO3HABATEIILHOM U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHHKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

1) 6a30BbIe JIOTHYECKHE 1eHCTBUA:

CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyallu3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEATh LENU JIEITEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIILICHUS:
BBIJICTISITh XapaKTEPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aUMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHU;

BHIOMpaTh OCHOBaHUSI M KPUTEPUU JJIs KIacCU(PUKAIMU BEIIECTB U
XAMUYECKUX PEAKIIHIM;

YCTAHABJIMBAaTh MPUYUHHO-CJIEACTBEHHbIE CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKWE PACCYXXJIeHHS (MHAYKTUBHBIC, JICIYKTHUBHBIC, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,



MPUMEHSTH B MPOIECCe MO3HAHUS UCIOJIb3yeMble B XUMUU CUMBOJIMYECKHE
(3HAKOBbBIE) MOJIENH, TPEOOPA3OBHIBATH MOJIENbHBIE MPEICTABICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKOU
peaKuu — MPHU PEIIeHWH Y4YeOHBIX MMO3HABATENbHBIX M MPAKTHUECKUX 3ajad,
IPUMEHATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB MU3y4aeMbIX BEIIECTB M XUMUUYECKHUX PEaKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOT'O MO3HAHUS BEUIECTB M XUMHUYECKUX
peaxkuuu;

dbopMynupoBaTh LEAH U 3a/1a4l UCCIEA0BaHNUs, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOATEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KauecTBE HMHCTPYMEHTA
NO3HAHUSI U OCHOBBI Uil (DOPMHUPOBAHMS THIOTE3bI 110 MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAaHUS M  MPOBEACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
npolecca, CaMOCTOSATENbHO NPOrHO3UPOBATh €ro pe3ysbTaT, (popMyIHMpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIAaHHON padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NeSTEIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKUX 3a/1ad, NPUMEHEHHUIO pPa3IMYHbIX
METO/I0B [TO3HAHMS.

3) pabora ¢ uHpopmaumeii:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPopManuu (HaAy4yHO-
NOMYJIsSIpHAasl JUTepaTypa XMMHYECKOTO COJIEp)KaHHus, CIPaBOYHBIE IOCOOuS,
pecypcsl HTepHeTa), aHamu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (OopM
Npe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

(GbopMyIupoBaTh 3aMpochl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope wuHPOpMaNKMK, HEOOXOAUMOW [JI1 BBIMIOJHEHHS yYeOHBIX 3a1ad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMANbHYIO  (OpMYy  TNpEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uH(pOpMaIMell: NPUMEHATh MEXIpeAMETHbIe ((usuueckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCII0JIb30BATH 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.



KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBLIC yqeﬁmﬂe HeﬁCTBHH:

3aaBaTb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOﬁ TCMBI B XOA€C AHaJIora W/ uan
AUCKYCCHH, BBICKA3bIBATH UICH, q)OpMYJ'II/IpOBaTB CBOU IIPCIJIOKCHUA
OTHOCHUTCIIbHO BBIITOJIHCHUA Hpe,ZIHO)i(GHHOﬁ 3aJa4H,

BBICTYIIATh C MPE3CHTAUUEN pe3yJbTaTOB I103HABATEIBHONW JESITEIBHOCTH,
IOJIYYEHHBIX CAMOCTOSATEIIBHO WIA COBMECTHO CO CBEPCTHUKAMU TP BBIIOJIHEHUHT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHYECKOW pabOThl M0 HCCIIEJOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, pe€aIn3aluyd yueOHOro NpoeKTa, U POopMyIHUpPOBATH BHIBOJIBI
10 Pe3yJIbTaTaM MPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULUHN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme IleﬁCTBHH:

CaMOCTOSITENIbHO IUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEIIbHYIO
JeSTENIbHOCTD, OMperensas e€ IleNd W 3aJadd, KOHTPOJUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJrOpUT™M JAEUCTBUI MpHU
BBINIOJIHEHUH YYEOHBIX U HCCIEAOBATENbCKUX 3aJad, BbIOMpaTh Hauboliee
b EeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJyYEeHHUs] HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEaKLUsX;

OCYLIECTBJISITh CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CaMOaHaJIW3a H
CaMOOLICHKH.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE€ pe3yabTaThl OCBOCHUS MPOTPAMMBI [0 XMMUHU Ha yriayOJ&éHHOM
YpPOBHE Ha YPOBHE CpeAaHEro oOImero oOpa3oBaHUs BKIOYAIOT CIEIU(HUCCKUC
JUIs yaeOHOTro npeaMeTa «XUMHUs HaydyHbIe 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUIM
10 OCBOEHUIO, MHTEPIIPETAMU U MPEoOpa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
M0 TIOJYYEHHUIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHUM B Pa3IMYHbIX yUEOHBIX
CUTYallUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XuMuel. B
nporpaMmMe IO XHMHMHM THPEIMETHBIE PE3yJIbTaThl MPEACTABICHBI 10 TOJaM
WU3YUYCHUS.

10 KJIACC
[IpenMeTHble pe3ylnbTaThl OCBOCHHMS Kypca «OpraHuyeckas XUMUSI»
OTpaXKaroT:



c(OpPMHPOBAHHOCTh MPEJCTABICHUI: O MECT€ M 3HAYEHHM OpPraHU4eCKOM
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJIh B OOCCHEUYCHUH YCTONYHMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM IKOJIOTHYECKOM, SJHEPTeTUUECKON U
NUIIEBOI 0€30MaCHOCTH, B Pa3BUTUU MEIULMHBI, CO3JaHUU HOBBIX MAaTEPHAJIOB,
HOBBIX MCTOYHHUKOB SHEPIUH, B o0ecrieueHnn PaMOHAIEHOTO
MPUPOAOIOIL30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUSI W OOIIEH KYJIbTYpHI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAJCHUE  CHUCTEMOM  XUMHYECKHX  3HAaHHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAOIINE MMOHATHS — XUMUYECKUH 3JIEMEHT, aTOM, SIAPO U SJIEKTPOHHAS
o0oylouka aroma, S-, p-, d-aToOMHbIE OpOWUTaNM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHMSI aToMa, THOpuaM3alMs AaTOMHBIX OpOuTaned, HWOH, MOJEKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCJICHHS, XUMHYECKas CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOJHBIN CKENeT, PyHKIHOHATbHAS
rpynna, pajgukaig, CTPYKTypHble (opMmynbl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHbIE), M30MEpHUsl CTPYKTypHas M MPOCTPAHCTBEHHas (TeoMmeTpuyeckas,
ONTUYECKasi), W30MEPhl, TOMOJIOTMYECKUN psii, TOMOJIOTH, YIJIEBOIOPOAIbI,
KHCIIOPOJ- U a30TCOJAEpKAIlME OPraHWYECKHE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJEKYJIAPHBIE COEIWHEHHUS, TEOPUH, 3aKOHBI
(nepuoamueckuit 3axkoH J[. M. MenneneeBa, Teopusi CTpOEHUS OPTraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3a4KOH COXPAHEHUS
Y TpEeBpalIEHUS BHEPrUM TP XUMUYECKUX pEAKLUMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
MOHUMAaHUSI MPUYMHHOCTA U CUCTEMHOCTH XUMHUYECKHUX SBJICHUI; MPEICTABICHUS
O MEXaHU3Max XWMHYECKHMX pEaKLUi, TEPMOJWHAMMYECKHUX U KHUHETUYECKUX
3aKOHOMEPHOCTSX UX IPOTEKaHMsl, O B3aMMHOM BJIMSIHUM aTOMOB U TPYIII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexTri, opueHTanTs! 1 u Il pona);
(aKTOJOrMYeCKUe CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
UCIIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY M IPAKTHUECKON
NESTEIbHOCTH ~ 4YeJIoBeKa, OOIMMX  HAay4YHbIX  NPHUHLMNAX  XUMHYECKOIrO
POM3BOICTBA (Ha MpUMEpEe MPOU3BOJICTBA METaHOJIa, epepaboTKH HePTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
yCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOLIUE MOHSTHS MPU
OMMCAHUM COCTaBAa, CTPOCHUS U CBOKMCTB OPTraHUYECKUX COETMHEHMI;

chOpMHUPOBAHHOCTh YMEHHUIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHMYECKUX
BEIECTB;



COCTaBJISAITb YPaBHEHMSI XMMHYECKUX PEAKLMI M PACKPBIBATh UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIHM  MOCPEACTBOM  COCTABJIECHUSA
AJIIEKTPOHHOTO OallaHca JTUX peaKlMi, peakluuii HOHHOTO oOOMeHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;

M3TOTaBJIMBATh MOJICIN MOJIEKYJ OPraHUYECKUX BEUIECTB JJIs WILUTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUM: yCTAHABIMBATH MPUHAIJICKHOCTh M3yUEHHBIX
OpPTraHUYECKUX BEIIECTB IO UX COCTaBy U CTPOCHUIO K OINpeIeIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTb WM Ha3BaHUA TI0 CHCTEMaTHYECKOUN
HomeHknatype (IUPAC) u npuBoauTh TPUBHAIbHBIE HA3BAHUS MJI OTACIIBHBIX
MPEICTaBUTENICH OPraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIUIEPHUH,
ATWICHIJIMKOb, (eHos, (QopMaibIerull, aneTajblerujl, aleToH, MypaBbUHas
KHCJIOTa, YKCYCHAsl KACIIOTa, CTEapUHOBAs, OJICMHOBAS, MAJIbMUTUHOBASI KUCIOTHI,
TJIMIUH, ajJaHuH, MalibTo3a, PPYKTO3a, aHWIWH, JUBUHUJ, U30IPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHE);

chOpPMHUPOBAHHOCTh yMEHUS ONPENENSATh BHJ XUMHUYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W WOHHAs CBA3b, G- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
opranndeckux BemectB A. M. bytiepoBa mjis 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHS;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
dbuznyeckrue M XUMHYECKHE CBOMCTBA TUMHYHBIX MPEACTABUTENICH Pa3IMUHbBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, IUKJIOATKAHOB, AJIKEHOB, aJIKa/IU€HOB,
AJIKWHOB, AaPOMATHYECKUX YTJIEBOJIOPOJIOB, CIHUPTOB, AQJIbJIETHUJIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJOB (MOHO-, IH- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYHD  CBSI3b  MEXKJAY  HUMHU  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHX PEAKIHl C WCHOJIb30BAHUEM CTPYKTYpPHBIX
dopmyur;

c(hOpPMHPOBAHHOCTh, yMEHHS TOATBEPXKIAaTh HA KOHKPETHBIX MpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CTIOCOOHOCTH OPraHUYECKUX COSAUHEHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (O- U T-CBSI3H), B3AMMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJICKYJIAX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Colpbs  (He(Thb, NTPUPOAHBIM Tra3, Yroyb), CHOCOOBI €ro mnepepadoTKu MU
MPaKTUYECKOE TPUMEHEHHUE TTPOIYKTOB MEpepadOTKH;



c(hOpMHPOBAHHOCTh BIAJEHUS CUCTEMON 3HAHMM O €CTECTBEHHO-HAyYHBIX
METO/IaX MO3HaHUsl — HAOJIOJCHUH, U3MEPEHUHU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTh ATH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICITUTEIBLHON JEATeIbHOCTH — aHajdu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEMATHU3ALIMIO, BBIBICHUE NMPUYMHHO-CIECACTBEHHBIX CBA3CH — I U3Yy4YCHUS
CBOMCTB BEUIECTB U XUMHYECKUX PEAKIIMII;

c(hOpPMHUPOBAHHOCTh YMEHH: BBISBIISATH B3aMMOCBSI3h XUMUYECKUX 3HAHHUU C
MOHATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJiee OCO3HAaHHOTO MOHMMAaHUS CYIIHOCTH MaTE€pPUaIbHOIO €AUHCTBA MUDA,
UCIIOJIb30BaTh CUCTEMHbIC 3HAHUS M0 OPTraHWYECKONW XUMHUU JUIsi OOBSACHEHUS U
MIPOTHO3UPOBAHUS SABJICHUN, UMEIOIUX €CTECTBEHHO-HAYYHYIO IPUPOLY;

c(hOpMUPOBAHHOCTh YMEHMM: MPOBOJUTH PACUETHI MO XUMHUYECKUM
dbopmyliaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMil C UCMOIb30BaHUEM (PU3UYECKUX
BENMYMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMUYECKOU
dbopMysbl BEIIECTBA MO M3BECTHBIM MAacCOBBIM JIOJSIM XWMUYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEUIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATH, AHATU3UPOBATH U OLICHUBATH
C TIO3UIMHA  DKOJOTMYECKOM  O€30MacHOCTH  TOCJIEACTBHS  OBITOBOM U
MPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKa, CBS3aHHOM ¢ mepepaboTKou
BEILIECTB, UCMOJb30BaTh MOJYYECHHbIE 3HAHUS VISl IPUHSITUSL TPAMOTHBIX PEIICHUN
npo0JieM B CUTYyaIlUsIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIBHO TUIAHUPOBATh U TMPOBOIUTH
XUMUYECKAN DKCIEPUMEHT (TOJIy4eHHE U H3yYEHHUE CBOMCTB OPraHUYECKHX
BEILIECTB, KAYECTBEHHBIE PEAKIHUU YIIIEBOJOPOJOB pa3IMYHBIX KIAcCCOB U
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/1ad O PaclO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIIOJCHUEM MpaBUIl
6e3omacHoro oOpamieHusi ¢ BeHeCTBAaMHU M JIA0OPATOPHBIM O00OpPYAOBaHHUEM,
dbopMyIMpoBaTh IIEb HUCCJCAOBAHMS, NPEICTABIATH B pasIuyHON (dopme
pe3yAbTaThl SKCHEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

co0JIr01aTh MpaBUjIa SKOJIOTHYECKH 11€JIECO00PA3HOTIO MOBEICHUS B OBITY U
TPYIOBOU JEATEIBHOCTH B IEJSX COXPAHEHHUS CBOETO 3/I0POBbS, OKPYKAOLIEH
IIPUPOIHOM CPEIbl U JOCTUKEHUSA €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HaBaTh OINMACHOCTb TOKCHUYECKOTO JEUCTBUS HA JKUBBIE OPTraHU3MBbI
ONpPEACIEHHBIX OPTAaHUYECKUX BEIIECTB, NOHMMAs cMbIci nokaszarens [1/1K;

aHaJM3UPOBATh 1I1EJE€CO00PA3HOCTh MPUMEHEHUSI OPraHWYECKUX BEIIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;



c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€J€HANPABICHHbBIA [OUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOYHHUKAX (Hay4yHas U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopManuu, IHTepHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYIO WH(MOpMaIuio, repepadbareiBaTh €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3a/1aueH.

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUs Kypca «OOmas W HeopraHuudeckas
XUMUSD OTPaXKaroT:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUN: O MaTEepUATHLHOM EIUHCTBE MUPA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUW MPUPOJBI, O MECT€ U 3HAUCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJIh B OOECIEYEHHH YCTONYHBOTO
pa3BUTHS, B PEHICHUHM MPOOJEM SKOJOTUYECKOW, DHEPreTHUECKOW W IMHINEBOU
0€30MMacHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3JJaHUU HOBBIX MAaTEPHATIOB, HOBBIX
HMCTOYHUKOB SHEPruHU, B OOECIECUCHUM PAllMOHAILHOTO MPUPOAOIOIL30BaHuUs, B
dbopMHpOBaHUM MHPOBO33PEHHUS U OOIIEH KyJbTypbl 4YElIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U TMPHUPOJHOMN

cpene;
BJIQJICHAC  CHCTEMOM  XUMHYECKMX  3HAHWHM, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIAralONIUe MMOHATHS — XWMHUYECKHH JJIEMEHT, aToM, SJIpOo aToMa,

M30TOTIBI, IJIEKTPOHHASI 000JI0UKA aToMa, S-, p-, d-aToMHBIE OpOUTAK, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, THUOpUIM3aIMsl aTOMHBIX OpOWTaneil, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJEKTPOOTPULIATENBHOCTb, CTENEHb  OKHUCIEHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAas, WOHHAsA, MeETAJUIMYECKas, BOJOPOIHAs),
KPUCTAJUIMYECKas PEIIETKAa, XUMHYECKash pPEaklus, pacTBOpP, DSICKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJEKTPOJUTHUYECKAs JUCCOLMALIUSA, CTENEHb JUCCOLIMALINM,
BOJIOPOJIHBIN TIOKA3aTeNlb, OKHUCIIHUTENb, BOCCTAHOBHUTENb, TEIIOBOM 3ddexT
XAMHUYECKON PEAKIINU, CKOPOCTh XUMUYECKON PEAKIIMU, XUMUUECKOE PaBHOBECHUC;
TEOPUU U 3aKOHBI (TEOPUS AIEKTPOJUTHUUYECKON TUCCOLUALMH, TEPUOANYECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPALICHUS SHEPTUM NPU XUMUYECKUX PEAKIUAX, 3aKOH ITOCTOSHCTBA COCTAaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK
XMMHWH, MHPOBO33PEHUYECKUE 3HAHUS, JISKAIIME B OCHOBE IOHHWMAaHUS
MPUYAHHOCTA M CHCTEMHOCTHM  XMMHYECKMX  SIBJICHUW;  COBPEMEHHBIC
MPEJICTABJICHNUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, WOHHO-MOJIEKYJSIPHOM U
HAJIMOJICKYJIIPHOM ~ YPOBHSIX; NPEACTABIECHUS O MEXaHU3Max XUMHUYECKUX
peakuuii, TEPMOAUHAMUYECKUX M  KHHETUYECKHUX 3aKOHOMEPHOCTSAX  UX
MPOTEKaHUs, 0 XMMHUYECKOM PAaBHOBECHH, PACTBOpPAX M JAUCIEPCHBIX CHUCTEMAX;
(akTOoJOTMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCITOJIb30BAaHUU BAXKHEHIINX HEOPTAaHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOU



NESATEIbBHOCTH ~ YeJIOBEKa, OOIMX  HAay4yHbIX  NPHUHLMINAX  XUMHUYECKOIO
IIPOU3BOJICTBA;

C()OPMUPOBAHHOCTh YMEHMIl: BBIABIATH XapaKTEpPHbIC NPU3HAKU IOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONHMCAHUH HEOPTAHUYECKUX BEIIECTB M UX IPEBPALLCHUN;

C()OPMUPOBAHHOCTh YMEHMsI HCIIOJIb30BATH XMMMUYECKYI) CHMBOJIUKY IS
cocTaBieHUs (OpMyJl BEUIECTB M  YpPaBHEHUH XMMUYECKUX  pEakLui,
cuctematuyeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
BEILECTB;

c(OpPMUPOBAHHOCTh YMEHHUS OTPEACIATH BAJICHTHOCTh U CTENCHb OKUCIICHUS
XMUMHUYECKUX 3JIEMEHTOB B COCIUHEHMSX, BUJ XUMHUECKON CBSI3U (KOBaJIEHTHA,
VOHHAs, METaJUIMYeCcKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pElETKH
KOHKPETHOT'O BEILECTBA;

c(OPMHPOBAHHOCTh YMEHUSI OOBSCHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJAa XUMHUYECKOW CBSI3M M THUIMA KPUCTAJIUIMUECKOH pemeETKH, OOMEHHBIM u
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHON CBS3H;

C()OPMUPOBAHHOCTb ~ YMEHMH:  KJIacCU(UUUPOBATH:  HEOPTaHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUU 10 PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBy pearupyrollyux BEIIECTB, TEIUIOBOMY 3(D(PEeKTy peakuuu, U3MEHEHHIO
CTETIEHEH OKMCIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHIO KaTaiu3aropa M
JIPYTHE); CAMOCTOSITEIbHO BHIOMPATh OCHOBAHMS U KPUTEPUH I Kilaccuukanuu
U3Y4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPHIBATH CMBICI MEPUOIUUECKOTO 3aKoHa /JI.
W. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
U TIPOTHOCTHYECKYIO (DYHKIIUY;

C(OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKHUX OJJIEMEHTOB MEPBOr0—4eTBEPTOTO MEPHOIOB
[Teppomnueckoit  cucremsl  J.MI.  MeHneneeBa,  uWCOONb3ys  MOHSTHUS
«QHEPreTUYECKUE YPOBHU», «3HEPreTUUYECKUE NOIYPOBHM», «S-, p-, d-aTOMHBbIE
opOUTamm», «OCHOBHOE MU BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHUYECKHMX JJIEMEHTOB U HX
coequHeHUM no mnepuogaMm U rpynnaMm Ilepuonmnueckon cucremsr J[. U
MenpeneeBa, BaJIeHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHS
WX JIEKTPOHHBIX 000JI0YEK;

c(OPMUPOBAHHOCTh ~YMEHUN: XapakTepus3oBaTh (OMUCHIBATH)  OOIIME
XUMUYECKHE  CBOWCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  IMOATBEPKIATh
CYILLIECTBOBAHME TE€HETUYECKON CBA3M MEXJYy HEOPraHWYECKMMHU BEIECTBAMH C
MOMOILBIO YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHI;



C()OPMUPOBAHHOCTb ~YMEHHUSl PACKPbIBATh CYUIHOCTb: OKHCJIMTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUN IMOCPEICTBOM COCTABJIEHMsI AJIEKTPOHHOIO OasiaHca
TUX peakUui; peakuuid HMOHHOrO OOMeHa NyTEM COCTaBJICHMSI MX IOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  YPaBHEHWW;  peakUMi  THAPOIW3a;  PEaKIuil
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IMHKA U AIIOMHUHHS);

C()OPMUPOBAHHOCTb YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH IPOTEKAHUS
XUMHYECKUX PEaKIHMi ¢ YYETOM HMX SHEPreTMYECKUX XapaKTEPHUCTHK, XapakKTep
W3MEHEHHSI CKOPOCTM XHMHYECKOW PEAKIMH B 3aBUCUMOCTH OT PA3JIUYHBIX
(bakTOpOB, a TaKKE XapaKTep CMEIICHUSI XUMHUYECKOTO PAaBHOBECHS O] BIUSHUEM
BHEIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTb YMEHHUSl XapaKTEepU30BaTb XUMHUYECKHE pEaKluu,
JeXallie B OCHOBE NPOMBIIUICEHHOTO IOJYYEHHs CEPHOW KHCIOTHI, AMMHAKa,
oOlme Hay4yHble MPUHLMINBI XHUMHYECKUX TPOU3BOJCTB; LEIECOOOPA3HOCTD
INPUMEHEHUSI HEOPTraHWYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3peHMs COOTHOLLEHUS PUCK-TI0J1b34;

C()OPMUPOBAHHOCTh BIJIAJICHUS CUCTEMOW 3HAHUM O METOAAaX HAyYHOTO
NO3HAHUS SIBICHUA NpUpPOAbl — HAONOJEHUE, H3MEPEHUE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peaslbHbII U MBICJICHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS MPUMEHSTh 3TH 3HAHMS MIPU SKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILECTB
U Uil OOBSICHEHHS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B IPUPOJIE,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOW KU3HY;

c(OpMHPOBAHHOCTh YMEHHUS BBISBIISATH B3aUMOCBSI3b XMMUYECKUX 3HAHUU C
MOHATUSIMUA U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIs
00J1€€ 0OCO3HAHHOTO MOHUMAHHUS MAaTePUAIBLHOTO €IMHCTBA MUPA;

C(OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PaCUYETHl: C HCIOJb30BAHUEM
NOHATUI «MaccoBas JI0Js BEIIECTBA B PACTBOPE» U «MOJISIPHAsl KOHLIEHTPALIU»;
Macchl BEUIECTBA MM 00BbEMA Tra3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO U3 YYACTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaKkiuy; 3HA4YECHUs BOJOPOJHOIO II0KA3aTesisi pacTBOPOB KHUCIOT U IIEIOYEU ¢
U3BECTHOM CTEMEeHbIO JUCCOLMAlMU; Macchl (00bEMa, KOJIMYecTBa BEIIECTBA)
IPOJYKTa PEAKLMH, €CJIM OJHO M3 UCXOJHBIX BELIECTB JAAHO B BHJIE PACTBOpA C
Onpe/IeIEHHOW MacCOBOM JI0JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT TpHUMECH); JO0JM BbIXOJA MPOAYKTa pEaklHnH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JKCMEpUMEHT  (MpOBEJACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPKIACHUE KAUECTBEHHOIO COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEIECIICHUE
Cpeabl PacTBOPOB BEIIECTB C TNOMOINBK) HWHIWKATOPOB, H3yYEHUE BIIHMSHUSA
pa3inuuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEaKkIuH, pelIeHHe



OKCIIEPUMEHTANIbHBIX 3afa4 1o TemaM «Mertaely U «Hemeramisl»y) ¢
coOJIroIcHuEeM TpaBuil 0€30IacCHOI0 OOpaIleHUs ¢ BEIIECTBAMHU U JJaOOPaTOPHBIM
obopynoBaHueM, (GOpMyJIHpOBaTh I€Jb HCCICNOBAHUS, TMPEJICTABIATH B
paznuuHON (Qopme pe3yibTaThl AKCIEPUMEHTA, aHAIM3UPOBATH U OLECHUBATH UX
JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHI: COOIOATh MPaBHIIA MOJb30BAHUS XUMHUYECKON
MocyIol M JabopaTOpHBIM O00OpyJOBaHHWEM, OOpalleHHus C BelIeCTBAaMH B
COOTBETCTBUHM C WHCTPYKIUSIMH TIO BBITIOJIHCHHIO JIA0OPATOPHBIX XUMHUYECKHUX
OTIBITOB, JKOJIOTMYECKH II€JIECO00pa3HOTO TIOBEACHHWS B OBITY W TPYIOBOM
JESATEIPHOCTH B LEISAX COXPAHEHHUSI CBOETO 3J0POBbSI, OKPYKAOIIEH HPUPOIHOU
Cpelabl W JOCTHXKEHUA €€ YCTOMYMBOIO pa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHYECKOI'O JICMCTBUSI HA JKMBBIC OPraHU3Mbl OINpPEICIEHHBIX HEOPTaHMYECKUX
BEILIECTB, MOHUMAas cMbIca noka3arens 11/1K;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TOUCK
XUMHAYECKOW MHMOPMAILIMK B Pa3IMUYHBIX UCTOYHUKAX (Hay4yHas M yueOHO-Hay4dHas
JuTepaTypa, cpeAcTBa MaccoBoi nHpopManmu, UHTEpHET U Apyrue), KPUTHIECKH
aHaJM3UPOBATh XUMHUUECKYIO0 MHGOPMAIIUIO, TIepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABIICHHOW y4eOHOI 3a1auei.
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Hroro no pazneny 41
Pasnen 4. A3oTcoaepikaiye opranudeckue coelMHeHus1
4.1 Awmunbl. AMUHOKHACIOTEL. benku 12 bubmmorexa LHOK
https://m.edsoo.ru/d69df650
Hroro no pazueny 12
Pa3zaea S. BeicokoMoieKyJIsIpHbIE COeINHEHUS
5.1 BricokomoiiekysIpHbIe COeIUHEHUS 6 bubmmorera [TOK
) yAp 2 https://m.edsoo.ru/d69df650
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




11 KJIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne n/m P Kontpoabnbie  IIpakruyeckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atoma. [lepnoandeckuii 3aKoH
bubmuorexa [JOK
1.1 u [lepnoanueckas cucteMa XUMHUYECKUX 9
https://m.edsoo.ru/2dd5724
anemenToB /I. 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOrooOpasue 1 | bubnnoreka [JOK
) BEIIECCTB https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
1.3 X ecKHe pea 19 1 3
VIMITFICCICE pealtiit https://m.edsoo.ru/2dd57624
Hroro no paszneny 39
Pa3nes 2. Heoprannyeckasi XuMust
bu6mmoreka [IOK
2.1 H 31 1 3
CMETALIE https://m.edsoo.ru/2dd57124
22 Meranel 23 1 2 bubmmoreka LIOK
https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54
Pa3nen 3. XumMus u ;Ku3Hb
31 MerToibl TO3HAHUSA B XUMUU. XUMUS U 9 bubnuorexa [JOK
' KHU3Hb https://m.edsoo.ru/2dd5724
Uroro no pazgeny 9




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuectBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Konrpoabubie | IlpakTuyeckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTesibHbIE PECYPChI
padoThI padoThI
[Tpenmert u 3HaUEHUE
OpraHUYECcKOi XUMUH,
1 MIPEJCTABICHUE O 1 bubmmorexa [TOK
P https://m.edsoo.ru/3686e6f5
MHOT000pa3uy OPraHuYeCKUX
COCMHEHUI
DIIEKTPOHHOE CTPOEHUE aTOMa
nepoaa (OCHOBHOE U
2 }137236p NEHHOE COCTOSTHUS) 1 bubmorexa LHOK
v ' https://m.edsoo.ru/Oce6fd4c
BasieHTHBIE BOBMOKHOCTH
aToma yriepoja
XuMHu4ueckas CBA3b B
OpPTraHUYECKUX COCTUHEHUSIX.
3 Mexanu3mbl 00pa3zoBaHUs 1 bubmmorexa [TOK
. p https://m.edsoo.ru/8d39f5c8
KOBaJICHTHOM CBSI3U, CIIOCOOBI
pas3psbiBa CBs3€i
Teopust ctpoeHus
P etp . bubnmoreka [JOK
4 OPraHMYECKUX COCTUHEHUMN A. 1
https://m.edso00.ru/9e595¢cb8
M. bytneposa
Buapl uzomepun: cTpykTypHas,
5 IIPOCTPAHCTBEHHAS. 1 bubnnoreka [JOK

OnekTpoHHbIe 3 (EKTH B
MOJIEKYJIaX OPraHUYeCKUX

https://m.edsoo.ru/b0e61661




COEeIUHEHUI

[Ipencrasnenue o
KJIacCU(UKALIUU U

bubmuorexa [JOK

6 crcTeMatirccKas https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OPraHUYEeCKHUX BEIIECTB

7 Knaccudukanus peaxiuii B bubmmoreka [JOK
OpPraHMYEeCKOU XUMHUH https://m.edsoo.ru/ba5706aa

g Cucrtemaru3zanus 1 00001ICHUE bu6mmoreka [IOK
3HAHUM 1O TeMe https://m.edsoo.ru/87a37cab
AJIKaHbI: TOMOJIOTUYECKUH Ps/I,
oOmras ¢popmyina,
HOMEHKJIaTypa U U30Mepus, bubmuorexa [JOK

? DJIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

10 du3nyeckrue U XUMAYECKHE bu6mmoreka [JOK
CBOICTRA aJKaHOB https://m.edsoo.ru/3137711c
Haxosxnenue ajgkaHosB B

11 npupoe. CriocoOs! mosyueHus bubmmorexa [OK

https://m.edsoo.ru/259b0asb

Y IPUMEHEHUE aIKaHOB
[{uxmoankaHbl: oOmas
dbopMyna, HOMEHKIIATypa

12 U30MepHsi, 0COOEHHOCTH bubnnoreka [JOK
CTPOCHHUS U XUMUUECKUX https://m.edsoo.ru/156730d2
CBOICTB, CITOCOOBI IONyYEHUS U
MIPUMEHEHNE

13 Pemenne pacuéTHpix 3a1a4d Ha bubnnorexa [JOK




OIIpElIETICHUE MOJIEKYJIIPHON
(bopMyITBI OPraHUIECKOTO
BEIIECTBA 10 MACCOBBIM JIOJISIM
ATOMOB DJIEMEHTOB, BXO/ISIINX
B ero cocraB. CucTeMaTH3aIus
1 000011[eHNE 3HAHUI IO TEME

https://m.edsoo.ru/bf84d8eb

AJIKEHBI: TOMOJIOTUYECKUH PS/I,
oOmras ¢popmyina,
HOMEHKJIaTypa, JIEKTPOHHOE U

bubmuorexa [JOK

14
[IPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MouiekyJl. CTpyKTypHast U IIC-
TpaHC-U30MEPUS ATTKEHOB
Dusnueckre 1 XUMUYECKHE
15 CBOMCTBA aJIKeHOB. [IpaBuio bubmmorexa LHOK
P https://m.edsoo.ru/21069ccd
MapkoBHHKOBA
16 CrocoObI oTydeHus 1 bubnuotexa [JOK
[IPUMEHEHHE aJIKEHOB https://m.edsoo.ru/665dc058
[IpakTuueckas padora Ne 1 o
17 TeMe "llonmydeHune 3THIEHA U bubmmorera [TOK
i . https://m.edsoo.ru/0941eed8
M3Yy4YEHUE €ro CBOMCTB
Pemienne pacu€THbIX 3a/1a4 HA
13 OmpeieJICHUE MOJIEKYIISIPHOM bubnmnoreka [JOK
(bopMyITBI OPraHUIECKOTO https://m.edsoo.ru/e9ea9921
BEIIIECTBA
AnKaueHbl: CONPsHKEHHBIE,
W30JIUPOBAHHBIC,
bubmuoreka [JOK
19 KyMYJIUPDOBAaHHBIE.

Oco0eHHOCTH ANEKTPOHHOTO
CTPOCHHS

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




20 XuMHUYECKUe CBONCTBA bubmuoreka [JOK
CONPSKEHHBIX TUECHOB https://m.edsoo.ru/e561253d

)1 CriocoOsblI MoTy4eHus u bubnnoreka [HOK
[IPUMEHEHHUE AJIKaIUEHOB https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTUUECKUH PsiJI,
obmras popmyina,

2 HOMEHKJIaTypa, SIEKTPOHHOE U bubmmoreka [JOK
MIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/68bbccdc
MOJIEKYI, (hU3NUecKue
CBOMCTBa

23 XUMHUYECKUE CBOMCTBA aJIKUHOB bubmmorexa [TOK

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

24 KauecTtBeHHbIE peakuyu Ha bubnnorexa [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7blc48da

)5 CrocoObI oTydeHus 1 bubnuotexa [JOK
HNpUMEHEHNE AIKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3anau: pacu€rsl 1o

26 YPaBHEHUIO I)[(HMIEHGCKOIZ bubnmorexa LIOK

https://m.edsoo.ru/5db8e526
peakuuu

7 Cucremaru3zanus 1 000011eHNe
3HaHUU 1O TeMeE
ApEHBbI: TOMOJIOTHYECKUH Psif,
obmas popmyna,

)3 HOMEHKJIaTypa. DIEeKTPOHHOE U bubmuoreka [IOK
IIPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/a92a7094
MoJIeKyJ OeH30J1a U TOIyoa,
ux (pusmyeckue cBONCTBA

29 XUMHYeCKHE CBOWCTBA apEHOB: bubnnorexka [JOK




PCaKMU 3aMCIICHHUA

https://m.edsoo.ru/a44alae4

XUMHUYECKUE CBOWCTBA apEHOB:

30 €aKLMU IPUCOETUHEHUS bubmmorexa LHOK
peaxtt P A ’ https://m.edsoo.ru/a44alaed
OKHCIICHHE TOMOJIOTOB OEH30I1a

31 Oco0eHHOCTH XUMUYECKHUX bubmmoreka [JOK
CBOICTB CTHpOIA https://m.edsoo.ru/d5018a54
Pemenne pacy€THbIX 3a1a4 HA

1 ompeieTICHUEe MOJICKYIISIPHOM bubnuorexa [JOK
(bopMyIbl OPraHUYECKOTO https://m.edsoo.ru/53461a2c
BEILECTBA

13 CriocoObl nostyyeHust u bubnnorexa [HOK
MPUMEHEHUE aPEHOB https://m.edsoo.ru/6£717d09
['eneTnueckas CBA3b MEXKAY

34 Pa3IMYHBIMU KJIaCCaMU
YIIIEBOIOPOAOB
Pacuérsl o ypaBHEHUAM
XAMHYECKHUX PEaKIUM.

35
Cucremarusanus 1 00001eHne
3HaHUM MO TeMe

36 [Ipuponnsiii ra3. IlomyTHbie
He(TSAHBIE ra3bl

37 KameHHBIi yroas U IpOoyKThI bubnnoreka [JOK
ero nepepadoTKu https://m.eds00.ru/69b3398b
Hedtp 1 ciocobs! eé

38 nepepabotku. [Ipumenenue bubmmorexa [OK

Pep P https://m.edsoo.ru/21f9de78

POAYKTOB NEpepadOTKU HEPTH

39 I'eneTnyeckas CBsI3b MEKIY

Pa3IMYHBIMU KJIaCCaMU




YTJIEBOAOPOIOB

40

l"anorenonpounsBoaHbIE
YIJIEBOAOPOAOB: 3JIEKTPOHHOE
CTPOCHUE; peaKLUH 3aMELICHUs
rajoresa

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

41

JleiicTBue 11e10uei Ha
raJIOreHITPOU3BOHBIC.
B3aumonelictBue
JIHUraJoreHaakaHoOB ¢ MarHUEM
Y LITHKOM

42

Cucremaruzanus U 00001eHne
3HAHUH 110 pa3jeny
"VrneBonopoast"

bubmuorexa [JOK
https://m.edsoo.ru/20e89122

43

KonTtponpsHast pabora o Teme
"VrneBonopoast"

bubmuorexa [JOK
https://m.edso0o0.ru/95¢9e298

44

IIpenenbHbIe OTHOATOMHBIE
CIHUPTHI: TOMOJIOTHYECKUH PsiJI,
obmas popmyina, cTpoeHue
MOJIEKYJI, U30MEpHs,
HOMEHKJIaTypa,
Kjaccupukanus, pusnueckue
CBOMCTBA

bu6mmorexa [IOK
https://m.edsoo.ru/df04c5cd

45

XUMHYECKHE CBOMCTBA
MPEAEIbHBIX OJTHOATOMHBIX
CIIUPTOB

bubmuoreka [JOK
https://m.edsoo.ru/26ee34fe

46

CriocoObI nostyueHust u
MMPUMCEHCHUEC OJJHOATOMHBIX
CIIUPTOB

bubmuorexa [JOK
https://m.edso0.ru/484100000000000




[Ipocteie 3¢upsr:
HOMEHKJIaTypa U U30MepHs,

bubmuorexa [JOK

47 0COOCHHOCTH (PU3UYECKUX U https://m.edsoo.ru/c2c788b2
XUMHYECKHX CBOMCTB
MHOroaroMHbIE CIIUPTHI:

43 STUJIEHTJIMKOJIb U TJIMLEPUH, UX bubnmoreka [JOK
bu3HYecKre 1 XUMHUIECCKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBa
CniocoOslI noy4eHus u

49 [IPUMEHEHNE MHOT0ATOMHBIX bubmorexa HOK

https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHO: CTPOCHHUE MOJICKYJIBI,
50 (du3HYECKrEe CBOMCTBA. bubmmorexa [TOK
https://m.edsoo.ru/2ce726£8
TokcuaHOCTh (heHOITA
. bubnuotexa [JOK

> XUMHHCCKHE CBOHCTBA (peHONa https://m.edsoo.ru/037ca5f9

5 CriocoObI nostyyeHust u bubnnorexka [JOK
npuMeHeHue GpeHona https://m.edsoo.ru/c77ddf4c
[TpakTuyeckas padora Ne 2.

53 Pemienne skcnepuMeHTaIbHBIX bubnnoreka [JOK
3a1a4 o Teme "CrupThl U https://m.edsoo.ru/fdOced09
¢denomnsr"

54 Cucremarusanus 1 00001eHne bubmuoreka [JOK
3HAHUU MO TeME https://m.edsoo.ru/1810cb9b
ANBAETUIB U KETOHBI:

55 3JIEKTPOHHOE CTPOCHHUE bubnuorexa [JOK

KapOOHUIBHOM TPYIIIIBI;
TOMOJIOTHUECKHUE PSAbI, 001I1ast

https://m.edsoo.ru/b139beaa




dbopmyna, u3oMepus u

HOMEHKJIaTypa
Anpaerunsl 1 KETOHBL:
56 (du3HYECKrEe CBOWMCTBA; PEAKIIUU bubmmorexa [IOK
-P https://m.edsoo.ru/c887425¢
MIPUCOCTUHECHUS
Peaknuu okucieHus u
57 Ka4eCTBEHHBIE PEAKIINU buGnnorexa LIOK
P https://m.edsoo.ru/a393baa9
albJETUI0B U KETOHOB
53 Crioco0b! nostyueHust bubnnorexa [HOK
aJIbJAETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OJIHOOCHOBHBIE MPEICIbHBIC
59 KapOOHOBBIC KHCIJIOTHI, bu6mmoreka [IOK
0COOEHHOCTH CTPOEHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYJT
N3omepus 1 HOMEHKIIAaTypa
60 KapOOHOBBIX KHCIIOT, UX bubnmnorexa [IOK
p o7 https://m.eds00.ru/700cc87b
¢buznyeckue cBoicTBa
XUMHYECKHE CBOUCTBA
61 IPEIEIbHBIX OJHOOCHOBHBIX bubmmnorexa [IOK
p https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OCcoOEeHHOCTH CBOMCTB
& MYpPaBbUHOMN KHUCIIOTBHI. bubnnoreka [JOK
MHuoroo0pa3ue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
Oco0EHHOCTH CBOMCTB:
63 HEMpeAebHbIX U bubmuoreka [JOK

apoMaTHYeCKUX KapOOHOBBIX,
TUKapOOHOBBIX,

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




THJIPOKCUKAPOOHOBBIX KHCIIOT.
IIpencraBurenu BhICIIMX
KapOOHOBBIX KUCIIOT

[ToHATHE O IPOU3BOAHBIX

bubmuorexa [JOK

o4 KapOOHOBBIX KUCIIOT https://m.edsoo.ru/0d162d9d
CriocoObI nostyueHust u

65 MIpUMEHEHNE KapOOHOBBIX bubmmorexa [IOK

https://m.edsoo.ru/7c065¢9d
KHUCJIOT
CrnosxHble 3(pUpbI:

66 TOMOJIOTHUECKUI psijl, oO1as bubnuorexa [JOK
dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 Ddu3znyecKrue U XUuMHUYECKHUE bubmuorexa [JOK
cBoiicTBa 3(hupoB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€rHbix 3a1a4: 1o
YPaBHEHUIO XUMUYECKOU

68 peaKkInu, Ha OTpeIeIICHHE
MOJIEKYJISIPHOM (OpMYJIBI
OpraHMYECKOro BEIIeCTBa
[IpakTuueckas pabora Ne 3.

69 Peienne skcniepuMeHTaIbHBIX bubnnorexka [HJOK
3anad o Teme "KapOoHOBbBIE https://m.eds0o.ru/486671fb
KuCIoThl. ClioXkHBIE A3PUPHI"

Kupsr: ctpoenue, (%)I/I?J/I‘ICCKI/IG Bu6morexa LJOK
70 Y XMMUYECKHE CBOMCTBA
https://m.edsoo.ru/al9¢5b98
(ruaponus)
71 Oco0eHHOCTH CBOICTB JKUPOB, bubnmnoreka [JOK

COJIEpXKAIINX OCTATKH

https://m.edsoo.ru/b0331922




HEIPEACIIbHBIX )KUPHBIX
kucIoT. JKupsl B mpupoae

Mpri1a kak coJI BBICIIIUX
KapOOHOBBIX KUCIIOT, HX

72 Moroiee aercteue. Ilonsitue o bubmorexa LOK
' https://m.edsoo.ru/3c566565
CUHTETUYECKHUX MOIOIINX
cpenctBax (CMC)
I'eneTnyeckas cBA3b
7 YTJIEBOJOPOAOB U bubnuoreka [IOK
KHCIIOPOACOAEPKALINX https://m.eds00.ru/56790c96
OPraHMYEeCKHUX BEIIECTB
74 Pacuétel no ypaBHEeHUAM
XAMHYECKHUX PEaKUi
75 Cucremaru3anus 1 0000IICHUE bubmuorexa [JOK
3HAHUHU II0 TEME https://m.edsoo.ru/f8eaf2eb
OO61as xapakTepucTUKa
76 YTJIEBOJIOB M KJIacCU(pUKAITUS bu6mmoreka [JOK
yTJIeBOJIOB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
HoJIMcaxapuabl)
Mounocaxapupsl: puznyecKkue
77 CBOMCTBA U HAXOXKJICHUE B bubmmorera [TOK
https://m.edsoo.ru/b4bdda2d
pupoje
[IpuMeHeHue rioKo3sl, €€
bu6mmorexa [IOK
78 3HauYEeHHE B
https://m.edsoo.ru/5e¢61122d
JKU3HEACITENIbHOCTH OpraHu3ma
pcaxapHbl: caxaposa,
a P P bubmuorexa [JOK
79 ManbTO3a U JIAKTO34.

Haxoxnenue B npupone u

https://m.edsoo.ru/eb0384e7




MMPUMCHCHHUC AHUCAXaprua0B

[Tonucaxapuasl: cTpoeHue
MaKpOMOJIEKYJ, (PU3NIECKHE U

bu6mmoreka [JOK

80
XMMHYSCKHUE CBOMCTBA, https://m.edsoo.ru/72a04508
MIPUMEHEHUE

31 [TonsTne 06 UCKYCCTBEHHBIX bubmumoreka [IOK
BOJIOKHaX https://m.edso0o.ru/6216e766
Pemenne pacdeTHsIX 3a1a4 HA

2 OIpeJICNICHUE T0JIA BBIXO/a bu6mmoreka [IOK
NPOAYKTa PEAKLUU OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKH BO3MOKHOTO

23 CucremaTu3anus u o6o01IeHne bubnunoreka [JOK
3HaHUU MO pa3zeny https://m.edsoo.ru/08d4364c
KoHTpoinbHas pabora 1o Teme

84 "Kucnopoacoaepkamue bubmorexa [TOK

p p " https://m.edso00.ru/42c6678¢

OpTraHUYECKUE COCTMHEHUS
AMUHBL: K1accudukams,
CTpOCHHE MOJIEKYJ, 001IIas

85 (1)(? MyJa H30Meym[ bubmmorexa [TOK

pMYJIa, pHs, https://m.edsoo.ru/efa7e6ca

HOMEHKJIaTypa U (pU3NYeCcKue
CBOMCTBaA

26 XuMHYECKHE CBONCTBA bu6mmorekxa [IOK
ann(paTHIeCKuX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIIMH: CTPOCHUE aHWJINHA,

87 0COOEHHOCTH XUMHYECKUX bubmorera [JOK

. https://m.edsoo.ru/39¢d21f1

CBOICTB aHHJIMHA

28 CriocoObI nostyueHust u bubnnorexa [JOK

MMPUMCHCHUC aHI/I(I)aTI/I‘-IeCKI/IX

https://m.edsoo.ru/eal 38763




aAMHHOB

AMHMHOKHUCIIOTBI: HOMEHKJIATypa
U u30Mepus, GU3nIecKue

bu6mmoreka [JOK

89
cBoiicTBa. OTAeIbHBIE https://m.edsoo.ru/d1773e80
MPEACTABUTENH O-AMUHOKHUCIIOT
XUMHYEeCKHE CBOMCTBA
aMHHOKHCJIOT, X
90 OHMOJIOTHYECKOE 3HAUYEHUE bubmmorera [TOK
https://m.edsoo.ru/77df705a
amMuHOKHUCIOT. CUHTE3 U
TUAPOJIU3 TISTITHIOB
01 benku kak npupoiHbIe bubnnoreka [JOK
MOJIUMEPBI; CTPYKTYPBI OEIIKOB https://m.eds00.ru/429e¢9899
bubmuorexa [JOK
92 XHUMHUYECKHE CBOCTBA OEIKOB
https://m.edsoo.ru/6237306d
A3zoTcoaepikaiue
reTepOLIMKINYECKIE
93 COCI[II)/IHCHI/I}I Hyxnennoseie bubnmorera [TOK
ek hitps://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouonoruveckas poib
[TpakTuyeckas padora Ne 4.
Pemenne skcnepruMeHTaAIBHBIX
bubmuorexa [JOK
94 3a7a4 10 TEME
" https://m.edsoo.ru/8e3c02d1
A3zoTcoaepkaiie
OPraHUYEeCKHE COCTUHEHUS "
[TpakTrueckast paborta Ne 5.
95 Pemenne skcnepuMeHTaIBHBIX bubnnoreka [JOK

3aga4 no teMe "Pacrio3naBanue
OpPTraHUYECKUX COETMHEHUM"

https://m.edsoo.ru/bde3fdf6




KonTtponbHast pabora o Teme

bu6mmoreka [IOK
96 "A30TcoaepIKalme 1
Acpaatl " https://m.edsoo.ru/ce561bc7
OpraHUYECKUE COCAMHEHUS
OCHOBHBIC TTOHSATHS XUMUU
BBICOKOMOJIEKYJISIPHBIX
97 COCIMHECHUI U METOJbI UX 1 bubmoreia HOK
a a https://m.edsoo.ru/7aa63ebd
CHUHTE3a —II0JIMMEpHU3alus 1
MOJIMKOHICHCAIIHS

08 [Lmactmaccel. Y tunuzanus u 1 bubmuorexa [JOK
nepepaboTKa MIacTuKa https://m.edsoo.ru/82242e0f
DnacToMephl: HaTypalbHbIN

99 CI/IHTeTI/I‘lepCKI/Ie Kayp 3| 1 bubmorexa [TOK

yHyRa. https://m.edsoo.ru/246103ec
Pe3una
BosnokHa: HaTypasbHBIE,

100 HCKYCCTBEHHBIE, | bu6mmoreka [JOK
cuHretnyeckue. [Tonumepst https://m.edsoo.ru/5963a601
CIIeINaTbHOTO Ha3HAYCHUS
[Tpaktrueckas padbota Ne 6.

101 Pemenne skcnepruMeHTaIBHBIX | bubnnorexka [JOK
3ajad4 1mo reme "Pacro3HnaBanme https://m.edsoo.ru/3aebd77a
IJIaCTMAcCC ¥ BOJIOKOH"

O06o0mIeHre U cucTeMaTH3aIus

102 M3YYEHHOT0 MaTepHalia 1o Teme | bubnmoreka [JOK
"BBICOKOMOJIEKYIISIPHbBIE https://m.edsoo.ru/6a22ble8
coeuHeHus"

OBIIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME




11 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka KonTpoabubie | IlpakTnueckue
n/n Bcero u3ydyeHusi  oOpasoBaTesibHbIE
padoThI padoThI
pecypcsl
1 Atom. CocTaB aTOMHBIX sIIEp. | bubnuorexa [JOK
Xumuyeckui aneMeHT. M30Tonsl https://m.edsoo.ru/59c112ee
) CtpoeHue AIIeKTPOHHBIX 000I0YEK | bubnnorexa [JOK
ATOMOB, KBAHTOBBIC YHCJIA https://m.edsoo.ru/b4d9fffa
3 Kiaccupukanus XuMIHIecKux | bubanorexa [JOK
AJIEMEHTOB (S-, p-, d-, f-aemMeHTHI) https://m.edso0.ru/61294af9
4 Pacnpenenenue 351eKTpOHOB 110 | bubnuoreka [IOK
ATOMHBIM OpOUTAIAM https://m.edsoo.ru/f5f750fe
ONeKTpOHHbIE KOH(UTYpaIIMN AaTOMOB
bubmmoteka IIOK
5 AJIEMEHTOB B OCHOBHOM U 1
B https://m.edsoo.ru/8149e846
BO30YXIEHHOM COCTOSTHUHU
6 DIeKTPOHHBIE KOH(PUTYpAIIUA HOHOB. | bubmuorexa [JOK
DIEKTPOOTPULIATETLHOCTh https://m.edsoo.ru/a0764b24
Ilepronnueckuii 3aKOH 1
[lepuoanueckast cucteMa XUMHYECKUX
but6mmorekxa [IOK
7 anemenToB J[. 1. Menzaeneesa, cBsi3b C 1
N M https://m.edsoo.ru/16957c01
COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
g XUMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX 1 bubnmnoreka [JOK
HMH IIPOCTBIX U CJIOKHBIX BEIIECTB I10 https://m.edsoo.ru/f8468927
TpyIIaM U epruoaam




CucreMmarusanus U 0000IEHUE 3HAHUN

bub6nmoreka [IOK

nn

pacTBOPEHHOIO BellecTsa', "MoJIApHas
KOHIIeHTpanus"

9
10 TEME https://m.edsoo.ru/8fad2942
Bunsl xumuueckoil cBsa3u. MexaHu3MEbl
10 00pa3oBaHusi KOBAJICHTHOM CBSI3H. bubmmoreka [JOK
Bonopoanas cBsi3b. https://m.edsoo.ru/5a8072af
MexMOJeKyIIpHbIE B3aUMOACHCTBUS
BasieHTHOCTb 1 BaJICHTHBIE
1 BO3MOKHOCTH aTOMOB. CBSI3b bubnnorexa [JOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C UX https://m.edsoo.ru/3d2ca093
FeOMETPUUYECKUM CTPOCHUEM
12 [IpencraBiennst 0 KOMIUIEKCHBIX bu6nmorexa LIOK
COEIMHEHUAX: COCTaB U HOMEHKJIATypa https://m.edsoo.ru/8c66bl2a
BemectBa MoJIeKyasipHOTO U
13 HEMOJIEKYJISIPHOTO CTPOCHUSA. THIIBI bubanorexa [JOK
KPUCTAJUIMYECKUX PEHIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIESCTB
ITonsiTHE O AUCTIEPCHBIX CUCTEMAX.
14 IIpencraBienue 0 KOJUIOUIHBIX bubmorexa HOK
P https://m.edsoo.ru/da2c70e4
pacTtBopax
HctunnbIe pacTBOPHI: HACKIIIICHHBIE U
15 HEHACBHIILIEHHBIE, PACTBOPUMOCTH bubmorexa HOK
Y P : https://m.edsoo.ru/e9ccdd8d
Kpucrannoruaparst
Crioco0b! BeIpaXKeHHsl KOHIIEHTPALUU bu6muoreka [JOK
16
pacTBOPOB https://m.edsoo.ru/328e653a
Pemenue 3aga4 ¢ UCI0JIb30BaHUEM
17 MMOHATHM ""MaccoBas JOJII bubnunorexa LIOK

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




13 Knaccudukanus 1 HOMEHKIIaTypa bubnmnoreka HOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/bf9e108d
19 CucremaTtu3anus 1 0000IICHUE 3HAHUIMA bubmuorexa [JOK
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTtponbHas pabora o Temam
"Crpoenue atoMa. [lepuoanueckuit
3aKkoH U [lepuoauueckas cucrema bubmmoreka [JOK
20 XUMHYECKHX 31eMeHTOoB /1. M. https://m.edsoo.ru/70a60aad
Mengeneena", "CTtpoeHue BelecTBa.
MHoroo6pa3ue BemiecT"
Knaccudukanus XuMHUIECKUX peakuuit
B HEOPraHUYECKOW U OpPraHuYeCKON
71 XUMHUU. 3aKOH COXpPaHEHUSI MaCChI bubnnorexa [JOK
BELLECTB; 3aKOH COXPAaHEHUS U https://m.edsoo.ru/6335cdd2
MIpEBpAILCHHS DHEPTUU TIPU
XUMHUYECKUX PEAKIUIX
TenoBbie 3¢ (HEKTH XUMUYECKUX
22 peakuuii. Tepmoxumuueckue brbmmorexa [TOK
https://m.edsoo.ru/d1db86da
YpaBHEHUSA
Brruucnenust no ypaBHEHUSIM
23 XAMHUYECKUX PEaKUUi U bubnmorexa OK
https://m.edsoo.ru/87b13954
TEPMOXUMHUYECKUM YPAaBHEHUSIM
CKOpOCTbh XMMHUYECKOHN pEaKluH, €€
24 3aBUCHUMOCTH OT Pa3IMYHBIX (PaKTOPOB.
Karanu3 u xaranuzatopsl
25 ['oMoreHHbIe ¥ reTeporeHHbIE peaKkuu
26 [IpakTuueckas padora Ne 1 o reme bubmuoteka [IOK

"BnusiHue pa3nnyHbIX GaKTOpOB HA

https://m.edsoo.ru/l1facaldl




CKOPOCTbh XUMHUYECKOH peakiuu"

OO6patumMbie 1 HEOOpATUMBIE PEAKIINU.

bu6nmoreka [IOK

27
XHUMHUYECKOE PAaBHOBECHE https://m.edsoo.ru/30952f9b
[IpaxTuueckas padora Ne 2 o reme
28 "BausiHue pa3nUYHbIX (GaKTOPOB Ha bubamorexa LOK
p p " https://m.edsoo.ru/3bf34el17
MOJIOKEHUE XUMHUYECKOTO PABHOBECHS
DIEKTPOJIMTHYECKAS UCCOLMALIHS.
29 CI/IJII)HI:IG U ci1a0bIe IEKTPOIATHI buGnuorexa [IOK
P ' https://m.edsoo.ru/5f766bdf
CreneHs qUccoUaniu
Honnoe npoussenenue Boasl. Cpena
30 BOJHBIX :CTBO oB. Bonopo HLIl:I)>'I bubmorexa HOK
A p POB. BOAOPON https://m.edsoo.ru/3966¢ca89
nokasatenb (pH) pactBopa
I'maponus cosneit. Peakiuu,
bubnuoreka [{OK
31 MPOTEKAIOIIKE B paCTBOPAX
https://m.edsoo.ru/09d5a9bd
3JIEKTPOJIUTOB
[Tpaktuyeckas padora Ne 3 o Teme
32 "XHUMHUYECKHE PEAKIINH B PacTBOPax bubnuorexa [IOK
"p P p https://m.edsoo.ru/2e3daeb0
AJIEKTPOIUTOB
OKHUCIUTEIHLHO-BOCCTAHOBUTEIILHEIE
33 eaKkIMn. BaxxHeliie OKUCIUTEIN U bubnuorexa [IOK
PEAKIIH. https://m.edsoo.ru/56226060
BOCCTaHOBUTEIHN
34 MeTto/1 371IeKTPOHHOTO (3JIEKTOHHO- bu6muoreka [JOK
HOHHOTO) OanaHca https://m.edsoo.ru/fb691387
35 DJIEKTPOJIN3 PACTBOPOB U PACIIABOB bubnuotexa [JOK
BCIICCTB https://m.edsoo.ru/93fb97d2
36 Pemenue 3amau pa3nuuHbBIX THIIOB bubmmorexa TTOK
Aadp https://m.edsoo.ru/5a859d16
37 Pemienue 3amad pa3iM4HbIX TUIIOB but6mmoreka [IOK




https://m.edsoo.ru/5afa265d

18 Cuctemaru3zanusi 1 0000IICHUE 3HAHUIA bubnuorexa [{OK
1o TeMe "XuMudeckue peaxuuun' https://m.edsoo.ru/c161eb85

39 KonTponbhas pabota no teme bubmmoreka [JOK
"Xumuueckue peakiuu" https://m.edsoo.ru/a8a0a930
[TonoxxeHne HeMeTaIoB B
[Tepuoauueckoil cucteMe XMMUUYECKUX

bubnuoreka [IOK
40 snemenToB M. Y. MenaeneeBa u
https://m.edsoo.ru/8ca2dcad
OCOOEHHOCTH CTPOEHHUS UX aTOMOB.
®dusnyecKkue CBONCTBA HEMETAIIJIOB
AJI0TpOnUsl HEMETAIOB (HA TIPUMEPE
41 KHCII0poJ1a, cephl, (hocdopa u bubmmorexa [IOK
poAa, Cepal, p https://m.edsoo.ru/ef92c91c
yrieposia)

42 Bopopona: nmonydyenue, Gpusndeckue u Bu6mmoteka [JOK
XHMHYECKHE CBOMCTBA. | Mapuibl https://m.edsoo.ru/0aa8f613
lanorensl: HaXOXACHHUE B IPUPOJIC,

43 crocoObl NOMy4YeHUs, GPU3UIECKUE U bubamorexa LOK

YHeHHA, https://m.edsoo.ru/4e223795
XHMHYECKHUE CBOMCTBA
l'anorenoBomopoel. BaxHueitne
44 KHUCJIO oncoz[epxcamne COETMHEHUS bubmorexa HHOK
p p https://m.edso00.ru/6b3255e6
rajoreHoB
JlabopaTopHbIe U IPOMBIILICHHBIC

45 CIIOCOOBI TOTyYEHUS TaJIOTEHOB. bubnmnoreka [JOK
[IpuMeHeHne raJloreHoB 1 X https://m.edsoo.ru/6971aca4
COeTMHEHNN
[TpakTuueckast pabota Ne 4. Pemenue

bu6nunorexa LIOK
46 AKCTIEPUMEHTAIBHBIX 33]1a4 110 TEME

"T"amoreus!"

https://m.edsoo.ru/8b26fecd




Kucnopon: naboparopueie u
IMPOMBIIIJICHHBIC CHOCO6LI IMoJIy4CHu4,

. bubnuorexa [JOK
47 du3nYECKre M XUMUIECKHIE CBONCTBA.
https://m.edsoo.ru/c8abc36a
O3oH. [IpumMenenue kuciopoaa u
030HAa
bu6nmoreka [IOK
48 OKcHabl U IEPOKCUIBI
A p g https://m.edsoo.ru/5¢8816a0
49 Pemenue 3amay pa3iIndHbBIX THIIOB buGnuorexa [IOK
Aatp https://m.edsoo.ru/2b6d8b4b
Cepa: HaxO0XJIeHHUE B IPHUPOJIE,
50 CH(I;)CO6LI MOJy4YeHUS (;I/I?»II)/I‘ICCKI/IG u bubmmorexa [IOK
i s https://m.edsoo.ru/46afael6
XUMHYECKHE CBOMCTBA
bubnuoreka [IOK
51 CepoBozIOpo/I, C
POBOAOPOLL, CYb(HIEI https://m.edsoo.ru/7¢875999
Kuciaoponconepskamue coefTnHEHUS
52 CEpPEI gCO6CHH€)CTI/I CBOWCTB CEpHOU bubnmorexa OK
pBL. p https://m.edsoo.ru/8cfa2548
KHCJIOTBI
[Tpaktuyeckas padora Ne 5. Pemenue

53 3KCIIEPUMEHTAIBHBIX 3aJ1a4 II0 TEME bubnmorexa OK

" p . :Z'[ https://m.edsoo.ru/0afb05e4
Cepa u e€ coelMHEeHUs
A30T: HaX0XJACHUE B IPUPOJE,

54 CrocoObI ONMy4YeHUs!, PUINIECKUE U bubnmoreka [JOK
XAMHYECKHE CBOMCTBA. AMMHAK, https://m.edsoo.ru/badd2255
HUTPHIBI
Kucnopoxaconep kaiye coe JHHEHUS

55 asora 1:())3)66}:{500:; CBoﬁch a30THOM bubnnorexa [IOK

’ https://m.edsoo.ru/e2965afe
KHACJIOTBI
. bubnnorexa IHIOK
56 [Ipumenenue a3ota u €ro COEUHEHUN. 1

https://m.edsoo.ru/129f5059




A3oTHBIE y1OOpeHHS

docdop: HaAXOKAECHUE B IPUPO/IE,
CHocoOBI OMy4YeHUs, PUIUIECKUE U

bub6nmoreka [IOK

57
XuMH4eckue cBoiictBa. Dochuapl u https://m.edsoo.ru/9a6b43ec
dochun
Oxcunpl dhocdopa,

58 docdo c(i) e(bmz ne kucioTel. Conun bubmmorexa [IOK

p 'If prratt ) https://m.edsoo.ru/c7a2d429
dhochopHO KHCIIOTHI

59 [Tpumenenue docdopa u ero bubmmoreka [JOK
coenuHeHuil. ocdopHbie ynoOpeHUs https://m.edsoo.ru/a218070a
[TpakTuueckast pabota Ne 6. Pemenue

bubnunoreka LIOK
60 9KCIIEPUMEHTANBHBIX 3aa4 10 TeEME
https://m.edsoo.ru/8175ac3f
"A3ot u pochop u ux coenuHeHU"
VYriepoa: HaXx0XJIeHUE B PUPOJIE,

61 JIOTPONHbIE MOAU(UKALINY; bubmuoreka [IOK
bu3NYecKre U XMMUYECKHE CBOMCTBA, https://m.edsoo.ru/1eb19f9%e
IPUMCHEHUE
Oxcup yriepoga(Il), okcng

62 e oy;(l\g) (OJ'I)I)HaSI KHCJIOTa U €€ bubmmorexa [IOK
YIIIepoA 28 https://m.edsoo.ru/dba58adf
coJu

63 Pemienue 3a1au pa3auyHbIX TUIOB brbmmorexa [TOK

AP https://m.eds00.ru/6029b609
KpeMmuuii: Haxox1eHre B IPUPOJIE,
64 CI'II)OCO6I)I MOJIy4EHHUS q)mnzefxne u bubmmorexa LIOK
Y, https://m.edsoo.ru/143558ab
XUMHUYECKHE CBOHCTBA

65 Oxkcua kpemausi(IV), kpemaneBas bubnmnoreka [JOK
KHCJIOTA, CUJIMKATHI https://m.edsoo.ru/3170e7bl

66 [IpruMeHeHne KpeEMHHS U €ro bubnuotexa [JOK




coenuHeHuil. CTEKII0, €ro MojaydeHue,
BHJIbI CTCKJIA

https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb

67 Pemenwne 3aga4 pa3nu4HbIX THIIOB bubmorexa HOK
Adp https://m.edso0.ru/b624£801
68 Cucremaru3anus 1 0000IIeHNe 3HAHUHT bubnuorexa [JOK
o teme "Hemeramispr" https://m.edsoo.ru/6e864db5
69 KoHTponbHas pabota 1o Teme bubnnorexa [JOK
"HemeTaminr" https://m.edsoo.ru/d0484¢c76
70 AHanu3 pe3yabTaToB KOHTPOJIbHOMN bubnnorexa [JOK
paboThl, KOPPEKLMSI OIINOOK https://m.edsoo.ru/2b7¢9510
[TonoxxeHne MeTaioB B
[Tepuoanueckoii cucTeMe XUMHUECKUX
71 aeMeHTOB. OCOOEHHOCTH CTPOCHUS bubmorexa HOK
) P https://m.edso0.ru/9839¢16¢
AJIIEKTPOHHBIX 000JIOYEK AaTOMOB
METAaJIJIOB
OO6mue ¢puznueckre CBOMCTBa
72 MeTaioB. [[ppuMeHeHne MeTaioB B bubmmorera [OK
P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 CmuaBsl MetasuioB. Kopposust bubmuorexa [JOK
METaJJIOB https://m.edsoo.ru/42b872e3
74 Pentenue 3aa4 pa3anyHbIX TUTIOB bubmmorexa [IOK
Aatp https://m.edsoo.ru/e3de37b6
DIIEKTPOXUMUYECKUN Pl HAPSKEHUN
75 MeTaitoB. O0MIre CrocoObl TOTYyYSHHS bubmorexa [IOK
-om ya https://m.edsoo.ru/94eb377a
METaJIJIOB
OO6mas xapaktepucTuka MmeTayioB [A-
. bubnuoteka [JOK
76 rpynisl [leproanyueckoi cucteMbl

XUMHYECKUX 31EMEHTOB. HaTpuii u

https://m.edsoo.ru/e12c26b3




KaJIMii: oJy4yeHue, pusnueckue u
XUMHUYECKHE CBOWCTBA, IPIMEHEHHE
IPOCTHIX BEIIECTB M UX COCTUHEHUI

OO6mmas xapakrepuctuka MmetamioB ITA-
rpymusl llepruoauyeckoi cucteMsl
XUMHYECKHUX JIEMEHTOB. Maruuii u

bubnunoreka LIOK

77 .
KaJIBIIMIA: TTOJy4yeHure, (GU3nIecKue u https://m.edsoo.ru/7c¢3e49c0
XUMUYECKHUE CBOMCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCAMHEHUIN
73 JKEcTkoCTh BOABI U CIIOCOOKI €& bubnuoreka [IOK
YCTpaHEHHU https://m.edsoo.ru/c74bfae9
79 AnoMuHU#: ony4yeHue, pusndeckue u bubnuorexa [IOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/0e79b266
AmMoTepHBIe CBOMCTBA OKCHIA U
20 TUAPOKCH/IA ATFOMHUHHUS, bu6nunorexa LIOK
TUAPOKCOKOMILUIEKCHI AITFOMUHHUSA, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHUE
81 Pemenne 3a1a4 pa3nu4HbIX TUIIOB
[IpakTuueckas pabora Ne 7. Pemenue
82 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubmorexa HOK
" P " https://m.edsoo.ru/27a4af43
Mertanibl TJIaBHBIX OATPYIII
OO61as xapakTepuCTHKa METAJUIOB
no6ouHbIX noarpymi (b-rpymm) bu6muoreka [JOK
83 .
Ilepronueckoi CUCTEMBI XUMUYECKUX https://m.edsoo.ru/610d7431
DIIEMEHTOB
®du3nuecKue U1 XUMHUECKHE CBOMCTBA
. bubnuorexa [{OK
84 XpOMa U €ro COeAMHEHUH, UX

IIPUMEHEHHE

https://m.edsoo.ru/991 1bef3




Baxwuelime coelMHEHNS] MapraHia.

85 ITepmanranar xamus, ero Bubmaorexa ITOK
p ’ https://m.eds00.ru/039d69c8
OKHUCJIUTEILHBIE CBOMCTBA
dusuyeckue 1 XUMUYECKHUE CBOMCTBA
86 J)Kelie3a U ero coequuenui. Ilonyuenue Bubmiorexa HOK
PO https://m.edsoo.ru/1b7f8741
Y IPUMEHEHHUE CIUIABOB JKeJie3a
dusnyeckue U XUMUYECKHAE CBOMCTBA
87 MeEOU U €€ COeIUHEHNUN, X buGnuorexa [IOK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHEHHUE
Ddusnyeckre 1 XUMUYECKUE CBOIICTBA
28 IIMHKA U €r0 COeAUHEHUH, NX bu6nmorexa LIOK
NpUMEHEHHUE. | HAPOKCOKOMILIEKCHI https://m.edsoo.ru/b1{2beal
[UHKA
[IpakTuueckast padora Ne 8. Pemenue
bu6nunorexa LIOK
89 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
" " https://m.edsoo.ru/a6e352ea
MerTainisl TOOOYHBIX MOATPYIIT
90 Pemenue 3amau pa3nuUHBIX THIIOB bubmorexa HOK
p hitps://m.edso0o.ru/a8b83d83
O000I11IeHNE U CUCTEMATHU3AIHS
91 U3YYEHHOI'0 MaTepuraia 1o TeMe Bubmiorexa IIOK
" i " p https://m.edsoo.ru/e91fe975
Mertamint
9 KonTtponbHas pabora o Teme bubmuoreka [IOK
"MeTtasuier" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yinbTaToB KOHTPOJIBHOMN bubmuorexa [IOK
paboThI, KOPPEKITUS OMIHOOK https://m.edsoo.ru/9ebff2fd
Poxp xuMuu B o0ecrieueHuu
. bubmuorexa [{OK
94 YCTOMYUBOI'O Pa3BUTHS YEIOBEYECTBA.

ITonsTHe O HAayY4YHBIX MCTOOax

https://m.edsoo.ru/080fe1f0




HCCICa0BaHUs BCIICCTB

Hay‘-IHBIG IMPUHIUIIBI OPpraHru3alunu

95 XUMHYECKOIO MPOU3BOJICTBA. | bubnmnoreka HOK
[IpoMbITIeHHBIE CTIOCOOBI TOTYYSHUS https://m.edsoo.ru/2e45a44f
Ba)XHEUINNX BEIIECTB
XHUMHUYECKOE 3arpsA3HEHUE

96 OKpY’KaroleHd cpeabl U ero 1 bubmorexa HOK

Py m pe https://m.edsoo.ru/9f11bf51
MMOCJIEACTBUS

97 XuMHS ¥ 3I0pPOBbE YEITOBEKA. | bubnunoreka LIOK
JlexkapcTBEHHEBIE Cpe/ICTBA https://m.edsoo.ru/a6552721

08 Xumug iy, Poab XumMun B | bubnunoreka LIOK
o0ecrieueHuy MUIEBOIl 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2

99 Kocmernueckue u napdromepHbie | bubmmoreka [JOK
cpenctBa. bertoBas xumus https://m.edsoo.ru/da42d5a9
XuMHs B CTPOUTENBCTBE. BaxkHeline

100 CTPOUTENLHEIE U KOHCTPYKIIMOHHEIE 1 bubmmorera [OK

p pyKIl https://m.edsoo.ru/61e69003
MaTepHuabl
XHUMHA B CEIILCKOM XO3SICTBE.
101 Opragnyeckue 1 MUHepPaJIbHBIE 1 bubmmorexa [TOK
P P https://m.edsoo.ru/fd39587d
yno0peHust

102 CucreMmarusanus 1 0000IeHNEe 3HAHUN 1 bubnunorexa LIOK

o TeME https://m.edsoo.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




IPOBEPSIEMBIE HA EI'D 110 XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpeOoOBaHUSA

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 0011ero
o0pa3oBaHus

1

Biianenue cucremMoil XMMUYECKUX 3HAHUM, KOTOPasi BKJIIOYAET:

1.1

OCHOBOIIOJIATAIOLIME MOHATHS (XMMHUYECKUI 3JIEMEHT, aTOM, M30TOIIbI,
3JIEKTPOHHAast 000JI04Ka aToma, s-, p-, d-3IeKTPOHHbIE OpOUTAIHN aTOMOB,
OCHOBHOE ¥ BO30YXJEHHOE COCTOSHHE aroMma, HOH, MOJEKYIa,
BaJICHTHOCTb, AJIEKTPOOTPHULIATENILHOCTD, CTENEHb OKHCJIEHUS,
XMMUYECKas CBS3b (O- M T-CBA3b, KpaTHbIE CBS3M), TI'MOpHUIU3aAIMs
aTOMHBIX oOpOuTasnel, KpHUCTaNIM4yecKas pemeéTka, Mojb, MOJIIpHas
Macca, MOJSIpHBIA 00BEM, MOJSpHAs KOHIEHTPAIUS, PacTBOPEI
(MCTHHHBIE, NUCIEPCHBIE CUCTEMBI), KPUCTAIJIOTUAPATHI, YIIIEPOIHBIN
CKeleT, (yHKIMOHAlbHAs TpyIa, paauKall, HU30Mephl, CTPYKTypHas
dopmyna,  u3zomepuss  (CTpyKTypHas,  TreoMmeTpuueckas  (uuc-,
TPaHCU30MEpHS), TOMOJOTUYECKUI psA, TOMOJIOTH, YIJIEBOJIOPO/IbI,
KHUCIIOPOJI- U a30TCOAepXkalllie COEAUHEHMsI, OMOJIOrMYeCKd aKTUBHBIE
BeIlecTBa (YIJI€BOAbI, KUPBI, OEKN), MOHOMED, MOJIUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHbIE COEAMHEHUSI, KPEKUHT, PU(DOPMUHT, TUIIBI
XUMHUYECKUX pEaKIHMi (OKUCINUTEIbHO-BOCCTAHOBUTENIbHBIE, 3K30- U
HHJIOTEPMHUUYECKHE, PEaKLIMd HOHHOIO OOMEHa, TOMO- U T'€TePOreHHbIE,
o0paTumble U HEOOPAaTUMBIE), PACTBOP, AJIEKTPOIUTHI, HEIJIEKTPOIUTHI,
AIIEKTPOJINTUYECKAs] AUCCOLMAIIMS, CTETIEHb TUCCOLUAIUU, OKUCIUTENb,
BOCCTAHOBUTENb, JJEKTPOJIM3, CKOPOCTb XUMHYECKOW  peakiuH,

XHUMHNYCCKOC paBHOBeCI/Ie)

1.2

TEOPUM U 3aKOHBI (TEOpPUST XMMHYECKOTO CTPOEHUSI OpPraHU4YEeCKUX
BemectB A.M. bytiepoBa, Teopus 3IEKTPOIUTUYECKON IHCCOLMAINH,
[Tepuonnueckuii 3akon J[.M. MeHneneeBa, 3aKk0H COXpaHEHHUS MaccChl),
3aKOHOMEPHOCTH, CHUMBOJHUYECKUN SI3bIK XMMHUH, MHUPOBO33PEHUECKHE
3HaHMS, JIEKAIIME B OCHOBE NMOHUMAHHUS MPUYMHHOCTA U CUCTEMHOCTH
XUMHUYCCKUX ﬂBHeHHfI, COBpeMeHHBIe HpG}ICTaBJ'IeHI/Iﬂ 0 CTpOCHI/II/I

BCIICCTBA HA aTOMHOM, MOJICKYJIAPHOM U HAAMOJICKYJIIDPHOM YPOBHAX

1.3

MNpEaACTaBJICHUA 0 MCXaHUu3Max XHUMHUYCCKUX peaKuHﬁ,

TEPMOIAUHAMHUYCCKUX u KHHETHYCCKHUX 3aKOHOMEPHOCTAX nux




IMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHUHU, TUCIICPCHBIX CUCTEMAX

1.4

(dakToNOTHUeCKUe CBEACHHS O CBOKMCTBAaX, COCTaBe, IOIYYCHHH U
0e30IaCHOM  HCIIOJIB30BAHMHM  BAXKHEWIIUX  HEOPTraHUYECKUX U
OPraHWYEeCKHX BEIIECTB B OBITY W TPAKTHYCCKON EATEITLHOCTH

YCJIOBCKA

1.5

o0mye Hay4HbIe TPUHIUIBI XUMHYECKOTO MPOM3BOJCTBA (Ha MpUMepe
IPOM3BOJICTBA CEPHON KHUCIOTHI, aMMMaKa, METaHOJa, I[epepaboTKu

HeTH)

CdopMupoBaHHOCTb YMEHUI BHISBIISATD:

2.1

XapaKTCPHBIC IMPU3HAKN n B3alMOCBA3b N3YUCHHBIX HOHﬂTHﬁ,
NPUMCHATL COOTBETCTBYIOIIMEC IIOHATHUA IIPpHU OIMMCAHUKW CTPOCHHUA U

CBOMCTB HCOPraHUYCCKUX U OPraHNUYCCKUX BCUICCTB U UX HpCBpaH_[CHI/Iﬁ

2.2

B3aUMOCBSI3b XMMHUYECKUX 3HAHUU C TOHATUSIMH M TPEICTABICHUSIMHU
JIPYTUX MPEAMETOB JUIsi 00Jiee OCO3HAHHOTO MOHUMAaHUsI U OOBSICHEHHS

CYIIHOCTHU MAaTCPUAIBHOI'O €AUHCTBA MHpPa

CdopMUpOBaHHOCTHh YMECHHSI HCITOJIB30BATh:

3.1

HAanMMCHOBaHUA XHMHUYCCKHX COC,I[I/IHSHI/Iﬁ MCKAYHAPpOAHOI'0 COHO3a
TeOpeTH‘ICCKOﬁ n HpHKHaHHOﬁ XUMHUU HW TPUBHUAJIBbHBIC HAa3BAHHA
BCIICCTB, OTHOCAHNIUXCA K M3YUCHHBIM KJIaCCaM OPraHu4CCKuxXx u

HEOPraHWYECKUX COECIUHEHUI

3.2

XMMUYECKYI0 CUMBOJIMKY JUIl COCTaBJIeHHUS (POpPMyN HEOpPraHMYECKUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALIEHHBIX

U CKEJETHBIX) (POpMYJT OpraHMUYECKUX BEIIECTB

ChopMupoBaHHOCTh YMEHHUS KIacCU(UIIMPOBATS:

4.1

HCOPTraHNMYCCKUC BCHICCTBA, CaMOCTOATCIIBHO BI)I6I/IpaTI> OCHOBAaHHA H

KpUTCpUHN IJIA KJ'IaCCI/I(I)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHnvdcCKrue BCIICCTBA, CaMOCTOATCIIBHO BI)I6I/IpaTI) OCHOBaHHUsA U

KPUTEPUH IS KIacCU(DUKAIIMU U3y4aeMbIX XMMUYECKUX OOBEKTOB

4.3

M0 Pa3NUYHBIM TPU3HAKaM (YHCITY W COCTaBYy pPEarupyrolidX BEIIECTB,
TerioBoMy 3(pdEKTy peakiud, W3MEHEHHIO CTENeHEeW OKHCICHUS

AJIEMEHTOB, 0OPATUMOCTH PEAKIINH, YUACTHIO KaTaanu3aTopa)

ChopMupOBaHHOCTh YMEHUS XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHUM) U HOHOB
XUMHYECKHX 371eMEHTOB 1 — 4 nepuonos Ilepuonnueckon cucremst [[.1.
MeHeneeBa 1 UX BaJICHTHbIE BO3MOYKHOCTH, UCIIOIb3YS MOHATHA §-, p-,

d-3MeKTpOHHBIE OPOUTANHN, SHEPTETUYECKIE YPOBHH




CdopmMupoBaHHOCTh yYMEHHUS OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOMCTB XMMMUYECKHUX AJIEMEHTOB U 00pa3yeMblX UMH COECIUHEHHH IO

IIEpUOJIaM U IpyIIam

CopMUpOBaHHOCTh YMEHHSI COCTAaBISITH YPaBHEHHS XHUMHUYECKUX

peaklMii ¥ paCKpbIBaTh UX CYLIHOCTD:

7.1

OKHCIIMTCIBHO-BOCCTAaHOBHUTCIIbHBIX peaKHI/Iﬁ MOCpCACTBOM COCTABJICHUA

SJICKTPOHHOI'O OajaHca 3THX pCaKHI/Iﬁ

7.2

YPAaBHEHUs pEaKkUMil pas3IMYHbIX THIIOB; IIOJHBIE M COKPAILIEHHBIE
YpaBHEHHSI pEaKkIii HOHHOTO OOMEHa, YUUTHIBAs YCIIOBUS, IPH KOTOPBIX

9TH p€aKu UAYT J0 KOHIA

7.3

peakuuii THAPOM3a, PEaKIui KOMILIEKCOOOpa3oBaHUs (HAa MpUMepe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUSA )

CdopMupoBaHHOCTH YMEHHUS MOATBEPIKIATH:

8.1

Ha KOHKPETHBIX IpUMEpax XapakTep 3aBUCHUMOCTH pPEaKLIMOHHOU
CHOCOOHOCTH OPraHUYeCKUX COCIMHEHMH OT KpaTHOCTHM M TUIa
KOBQJICHTHOH CBSI3U (G- U TM-CBSI3U), B3AUMHOTO BJIMSHHUS aTOMOB M TPYIIII
aTOMOB B MOJIEKYJIaX, a TAK)KE OT OCOOEHHOCTEH peann3aluy pa3IuyHbIX

MEXaHU3MOB IIPOTEKAHUS pEaKIUN

8.2

XapaKTCPHBIC XUMHUUYCCKUC CBOICTBA BEIIIECTB COOTBCTCTBYIOIIINUMU

HKCIIEPUMEHTAMM U 3aIIUCSIMU YPABHEHUN XUMUYECKUX PEAKIUI

ChopMupOBaHHOCTh YMEHHUS XapaKTepU30BaThb COCTaB W BaKHeHIIMe
CBOMCTBA BELIECTB, IPUHAICKAIIUX K ONPEAEICHHBIM KilaccaM H
rpynmnam coeMHEeHUM (IIPOCThIE BEIECTBA, OKCU/bI, TUAPOKCUIBI, COJIH;
YIII€BOIOPOAbI, IPOCThIE 3(DUPHL, CIUPTHI, (PEHOIIBI, aTbJAETHIbI, KETOHBI,
KapOOHOBBIE KHCJIOTHI, CIOXKHBIE 3(QUpPBI, >KUPBI, YIIEBOJbI, aMHHBI,

AMUHOKUCIIOTBI, OEITKN)

10

ChopMHpPOBAaHHOCT, yYMEHHUS TPOBOJUTH pPACUYETHl O XUMHUUYECKUM
dbopMynaM W ypaBHEHHUSM XHUMHUYECKHX pEaKIUW C HCMOJIb30BaHHUEM

(I)I/I3I/I‘-ICCI(I/IX BCJIIMYHH:

10.1

Macchl (00BEMa, KOJMYECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CIIU OJTHO
W3 UCXOJHBIX BEIIECTB JAHO B BUJIE PACTBOpA C OMPENAEIEHHON MacCOBOM

JIoJIel pacTBOPEHHOTO BEIIECTBA WM JAHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOM WM 0OBEMHOM IO, BHIXO/IA MPOAYKTA PEAKIINH

10.3

TEIIOBOTO 3P dexTa peakuuit

10.4

00BEMHBIX OTHOILIEHUN Ta30B

10.5

M0 HaXOXKICHHUIO XUMUYEeCKOH (popMyIIbl BelecTBa




11

Brnanenue cucremoil 3HaHHM O METOJAaX HAy4YHOTO IMO3HAHUS SIBJICHUHN
MPHUPOJBIL, UCIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX U YMEHHUE NIPUMEHATE
3TU 3HAHUA HpI/I 3KCHepI/IM€HTaJIbHOM HUCCJICOOBAHUN BCIICCTB U JIA
OOBSICHCHUS XUMHUYECKUX SBJIICHUM, HMMEIOIIMX MECTO B MPHUPOJE,

HpaKTquCKOﬁ JCATCIIbHOCTU YCJIOBCKa U B HOBCGI[HCBHOI‘/'I KHN3HU

12

ChopMUpOBaHHOCT YMEHHUsI TPUMEHATH (MCIOJIB30BATh) 3HAHUS O
COCTaB€ U CBOWCTBaX BEIIECTB [UII AKCIEPUMEHTAIbHON MPOBEPKHU
TUIIOTE€3 OTHOCHTEIBHO 3aKOHOMEPHOCTEH MPOTEKaHUS XHUMHUYECKUX
peakuuii W TMPOTHO3UPOBAHUS BO3MOXKHOCTEH UX OCYIIECTBIICHUS;
CUCTEMHbIC XMMHUYECKHUE 3HAHUA Ui OOBSCHEHUS W TPOrHO3UPOBAHMS
SBJICHUM, MMEIONIMX €CTECTBEHHOHAYUYHYIO NPUPOAY; ISl TPUHSATHS

I'paMOTHBIX peH_ICHI/Iﬁ HpO6J'ICM B CUTYyallusX, CBA3aHHBIX C XUMHUEH

13

CdopMUpOBaHHOCTh YMEHHSI IUIAHUPOBATH M MPOBOAUTH XUMHUYCCKHIMA
OKCHEPUMEHT (IOJIyYCHHE M HW3YYCHHE CBOWCTB HEOPraHUYECKHX H
OpPraHWYeCKHUX BEUICCTB, KAYECTBCHHBIC PEaKIUU YIJICBOJOPOIOB
Pa3IMYHBIX KIACCOB M KHCIOPOJICOACPIKANUX OPraHUYECKHX BEIIECTB,
pelnieHue AKCIIEPUMEHTAITLHBIX 3aaq o pacro3HaBaHMIO
HEOPraHMYECKUX W OPraHWYECKHUX BEIIECTB) C COOJIOJCHUEM MpPaBUII
Oe3omacHOro  OOpamieHusT C  BEIIeCTBAMH U J1a0OpPaTOPHBIM
obopynoBanrueM; GOpMYIUPOBATH IEJIM UCCIEIOBAHUS, TIPEICTABIATh B
pa3nuaHON  (opMe pe3ynbTaThl JIKCICPUMEHTA, AaHAIU3HPOBATh U

OLICHUBATHL UX NOCTOBCPHOCTH

14

CdopMHUpPOBaHHOCTh YMEHHSI OCYHIECTBIISATH LIEIEHANPABICHHBIM MOMCK
XUMHUYECKOW MH(POpPMAIIUU B Pa3IMYHbIX UCTOYHHMKAX (HaydHas U y4eOHO-
Hay4dHas JIUTepaTypa, CpeAcTBa MacCOBOM MHpOpMaIH, ceTh IHTepHeT u
Jpyrue), KPUTHYECKH AaHAJIM3UPOBAaTh XHMUYECKYI0 HH(OpMaluio,
nepepabarbiBaTh €€ M MCIOJB30BaTh B COOTBETCTBUU C IIOCTABJICHHOM

y4eOHOM 3a1aueit

15

CchopMHpOBaHHOCTh ~ yMEHHUsSI NPOTHO3UPOBATh, AHAIU3UPOBATH U
OLIEHMBATh HH(OPMAIMIO C TO3UIMHA 3KOJIOTHYECKOH Oe30MacHOCTH
MOCJIEICTBUI OBITOBOM M NPOM3BOJICTBEHHOHN AEATENIbHOCTU YeNIOBEKa,
CBSI3aHHOW C TmepepabOTKOM BelecTB; CHOPMUPOBAHHOCTh yMEHUI
OCO3HaBaTb  ONACHOCTb  BO3ACHCTBUS  HA  JKMBBIE  OpPraHU3MBI
ONpPEACIEHHBIX BEILECTB, IIOHUMAass CMBICI II0Ka3aTels MpeAesIbHON
JOMYCTUMOWM KOHLEHTpallMM, W TOSCHATh Ha MpUMepax CIoCcOObI
YMEHBLIEHUS U NIPEIOTBPAILEHUS UX BPEIHOIO BO3/ICHCTBHSI HA OPraHU3M

YCJIOBCKA




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
11O XUMHNH

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

1.1

Crpoenne BemectBa. CoBpeMeHHasi MOJIENIb CTPOCHUsI aToMa. PacmpenencHue
AJIEKTPOHOB 10 JHEPreTUYeCKHM ypoBHsM. Kiaccupukanuss XUMHUECKUX
aneMeHTOB. OCOOCHHOCTU CTPOEHUS YPHEPreTUUECKUX YPOBHEWU aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YXIEHHOE COCTOSHHS aTOMOB. OIJIEKTPOHHAS

KOH(i)I/II‘ypaLII/IH atoMma. BaneHTHbIe QJICKTPOHBI

1.2

Ilepuonuueckass cucrema xumuueckux a3nemMeHtoB J[.M. Menaeneesa.
Ousnueckuit cmbica [lepuoanmueckoro 3akona .M. MenneneeBa. [Ipuunnbl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB DJIEMEHTOB M HX COCJUHEHUH I10
epuoJaM Y TIpynnaM. 3aKOHOMEPHOCTH B HM3MEHEHMH CBOWCTB IPOCTBIX

BCHICCTB, BOAOPOAHBIX COGﬂHHeHHﬁ, BBICHIUX OKCHUIOB U THAPOKCHUIOB

1.3

BaneHTHOCTD. SHCKTpOOTpI/IHaTCJIBHOCTL. CreneHb OKHUCIICHUSA

1.4

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, HOHHAs, METAUTMYECKAst, BOJIOPOIHAs)
Y MEXaHU3MBI €€ 00pa3zoBaHus. MeXMOJIEKYIsIpHbIE B3auMoieiicTBus. Bemectra
MOJIEKYJIIPHOTO U HEMOJIEKYJSIPHOTO CTPOEHMS. THUIBl KPUCTAIUIMYECKUX

peI_HéTOK. 3aBUCHMOCTH CBOMCTBA BCIICCTB OT TUIIA KpHCT&J’IJ’IH‘I@CKOﬁ peH_IéTKI/I

1.5

Xumunyeckas  peakuus.  Knaccuduxamuss ~— XMMHMUYECKHX — peaklMil B

HeOpFaHquCKOﬁ 151 OpFaHquCKOﬁ XAMUHU. 3aKOH COXPAaHCHUA MACChI BCIICCTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB

1.7

TemnnoBbie 3G dexTh XUMUYECKUX peakiuid. TepMoxuMudeckue ypaBHEeHHS

1.8

OOpatumble peakuuu. XUMHYECKoe paBHOBecue. DakTophl, BIUAIOLIME Ha

COCTOSIHHE XUMHYeCKOro pasHoBecus. [Ipunnun Jle [llarense

1.9

3J'ICKTpOJII/ITI/I‘-ICCKaSI JUucconuranus. CunbHbIC U cla0bie SJICKTPOJIUTHI. Cpe;[a
BOAHBIX PACTBOPOB BCHICCTB: KHUCIIAA, HeﬁTpaﬂLHaﬂ, mieJI049YHas. Crenenb

nucconuanui. Peakimn noHHOTO 0OMEHa

1.10

I'unponus coneii. MonHoe mpousBeneHue BoAbl. Bogopoausiii mokazatens (pH)

pactBopa

1.11

CnocoObl BBIPAXKCHUA KOHIOCHTPALIUHA PACTBOPOB: MAaCCOBas 0JIA paCTBOpéHHOFO
BCIICCTBA, MOJISIpHAd  KOHUOCHTpALUA. HacepimeHHble MW HEHACHIIICHHBIE

pacTBOpBI, pacTBOPUMOCTh. Kprcramioruaparst

1.12

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pCaKkIuu. IloBegeHue BelECTB B cpeaax ¢C

pa3HbIM 3HaueHueM pH. MeTtobl aekTpoHHOr0 OanaHca




1.13

DJIEKTPOJIN3 PACTBOPOB U PACILIIABOB COJICH

OCHOBBI HEOPTraHUYECKON XUMUHU

2.1

Knaccugukanus Heoprannueckux coeanHenuil. Homenknarypa HeopraHmuecKux

BCIICCTB

22

XHWMHYECKHE CBONCTBA BAKHEWIIMX METAUIOB (HATPUM, KaJIMHA, KalbIUH,
MarHuii, aJTFOMUHHA, ITUHK, XPOM, JKele30, MeIb) U UX coeauHeHui. OOmime

CIIOCOOBI MMOJIy4YCHHA MCTAJIJIOB

2.3

XUMHAYECKHE CBOWCTBA BaKHEHIINX HEMETaIOB (TaJlOrCHOB, CEpbl, a30Ta,
dbochopa, yrmepoga M KpEeMHHUS) HM  UX  COSAWHECHHN  (OKCHJIOB,

KHCIIOPOJICO/IEPKALUX KUCIIOT, BOAOPOJHBIX COEAMHEHNU )

24

I'eneTnyeckas cBs3b HCOPraHMYCCKUX BCIICCTB, ITPUHAAJICKAIINX K PA3JIMYHBIM

KJj1accaM

2.5

###Par#H#H# I nenTudukanms HeopraHmuecknx coeanHeHmnii. KauectseHubie

PCaKIMy Ha HCOPraHNYCCKUC BCIICCTBA U HOHLBI

OCHOBBI OPTraHNUYECKOM XUMUU

3.1

OCHOBHBIE TMOJIOKEHHSI TEOPUUM XHUMHUYECKOTO CTPOCHHUS OpPraHUYEeCKUX
coenunennii A.M. bytnepoBa. YriaepoaHblil CKeIeT OpraHuYeCKONH MOJIEKYJIbI.
KpatHocTh XMMMUECKON CBSI3U. S- U Pp-CBA3U. sp3-, sp2-, sp-THOpUAHU3ALMU
opOuTasneit aTOMOB yriepoaa. 3aBUCUMOCTb CBOICTB BEIIECTB OT XUMHUYECKOTO

CTPOCHUS MOJICKYII. I'omonoru. I'omonoruueckuit pAA. I/I30Mep1/1$1 H U30MCEPhbI

32

[lonsiTue o  QyHkumoHanbHOM  rpynmne.  OpueHTalMOHHBIE 3 (EKThI

3aMEeCTUTEIIEN

33

[IpencraBnenne o kiaccuUKalMU OpraHMYeckux BemecTB. HomeHknaTypa
OpPraHMYECKUX COEIMHEHUN (CUCTeMaThyecKas) W TpUBUAIbHBIE Ha3BaHUS

BOXHEUIINX MPEACTABUTENEH KIIACCOB OPraHUYECKUX BEILIECTB

3.4

CBO6OI[HOpaI[I/IKaJ'IBHBII\;I M HOHHBIH MEXaHU3MBI pCaKknunm. Ilonsatue o

Hykineoduie u anekrpoduie. [Ipasmno MapkoBuukosa. [IpaBuino 3aiiiieBa

3.5

Ankanbl. XMMUYECKHE CBOMCTBA aJKaHOB: TAJIOTEHUPOBAHUE, NETUIAPUPOBAHUE,
TEPMUYECKOE pa3NoKeHUE, KPEKHHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. I[lukmoankanel. Cnemuduka CBOWCTB IUKIOAIKAHOB C  MaJbIM

pa3MepoMm 1uKiIa. Peakuuu npucoeIMHEHUs U PaIuKaIbHOTO 3aMEICHUS

3.6

AnkeHbl. XMMUYECKHE CBOMCTBA: pEaKLUUU IPUCOEINHEHUs (TaJOreHUpPOBAHUE,
TUIPUPOBAaHUE, TUAPOTrAJOT€HUPOBAHUE, TUIApATallUs), TOPEHUs, OKUCIEHUS WU
nonuMepuzaui. [IpomblieHHble ¥ Ja0OpaTOpHBIE CIOCOOBI  MOJyYEHUs

AJIKCHOB

3.7

AJKagueHbl. XHMMUYECKHE CBOWCTBA aJKaJUEHOB: PEAKIUMU MPUCOCTUHECHUS




(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpPeHHs] W mojaumepusauuu. [lomyueHue

aAJIKaAUCHOB

3.8

Anxunbl. XMMHUYECKHE CBOMCTBA: PEaKIMH IMPUCOEAUHEHHUS (TaJIOT€HUPOBAHUE,
TUAPUPOBAaHUE, TUApATalus, TUIPOraJloreHUPOBAHUE) KaK CIOCO0 MOTYYCHHS
IIOJINMEPOB M JAPYTUX MOJE3HBIX MPOAYKTOB. Peakiuu 3amenienus. ['openue
alleTUJIEHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O IJIAMEHM JUIsl CBAPKU U PE3KU

MCETAaJIJIOB. HpI/IMeHeHI/Ie allCTHUJICHA

3.9

Apenbl. XWMHYECKHE CBOMCTBa O€H30JIa: PEAKIMH  AICKTPOPUIHHOTO
3aMELIEHUs, MNpPUCOEIUHEHUs (TUOpUpPOBaHME, TajoreHupoBaHue). Peakius
roperusi. OCOOEHHOCTH XHMUYECKUX CBOWCTB Toiyoia. [lomyuenue OeHzona.
Oco0OeHHOCTH XMMHMYECKUX CBOMCTB crupona. [lonummepusanus cTHpoIa.

Crioco0bl TOTy4eHHs! U IPUMEHEHUE apOMaTUUYECKUX YTIIEBOJAOPOI0B

3.10

Cnuptel. [lpenenbHble  OJHOATOMHBIE CHUPTBHI. XHUMUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME C  HaTpueM Kak CIOCOO  YCTaHOBJIEHUS — HaJlU4us
TMJIPOKCOTPYNIbI, €  TaJOr€HOBOAOPOAAMU  KaK  CIOCOO  IMOJIy4yeHHs
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs Aeruaparanus. Peakius ropexus.
[Tomyyenue oTaHONA: peakuuss OpOKEHUS TIUIIOKO3bI, TUApaTalus OSTHIICHA.
OTUJICHITIMKOb U TIIMUEPHUH KaK IPEICTaBUTENIN IMPEAEIbHBIX MHOTOATOMHBIX

CIIMPTOB

3.11

®enon. Xumuueckue cBoilcTBa (eHosa (peakuuu ¢ HaTpueM, THAPOKCHIOM

HaTpusi, Opomom). [lomyuenue eHona

3.12

AJ'II))IGFI/IZ[I)I. XuMHYeCcKHe CBOMCTBA NpEACIIbHBIX AJbACTUAOB: THAPUPOBAHUC,
KAueCTBEHHbIE PEAKIUU Ha KapOOHMJIBHYIO TpYIIYy (peakuus «cepeOpsHOro
3epKanay, B3aumoseincTaue ¢ ruapokcuaom menu (II). IMomydyenue nmpenenbHbIX
aJIbJIETU/IOB: OKHUCIIEHWE CIHUPTOB, THIpaTalys ameTuieHa. AIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHoctu PCaKun OKUCIICHUS allCTOHA

3.13

Kap6OHOBBIe KHUCIOThL. XHMHYECKHE CBOMCTBa MMpEACIIbHBIX OJHOOCHOBHBIX
Kap6OHOBBIX KuCI0T. OCOOEHHOCTH XUMMHUUYECKUX CBOMCTB MypaBBHHOﬁ KHUCJIOTHI.
HonyquHe OpeaACIbHBIX OAHOOCHOBHBIX Kap6OHOBI)IX KHUCJIIOT: OKHCICHHUE
AJIKaHOB, AJIKCHOB, INCPBUYHBIX CIIMPTOB, AJILACTHIOB. Bricmme OpeaACIIbHBIC U

HCIIPCACIILHBIC Kap60HOBBIC KHCJIOTHI

3.14

Crnoxuble »pupel u kupbl. CrnocoObl TMOJY4YeHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peaknuu sTepuduxanuu. IIpuMeHeHne CIoOXHBIX 3PUPOB B
MUIIEBOW M Nap@roMepHON MPOMBIIITIEHHOCTH. JKUpBl Kak CIOKHBbIE 3(PHUpPbI
TJIMIEpUHa U BBICIIUX KapOOHOBBIX KHUCIOT. XHUMHMYECKHE CBOWCTBA KHPOB:
TUAPUPOBAaHUE, OKHCIeHHe. ['Maponu3, WM OMBIJIEHHE, >KUPOB Kak CIoco0
MIPOMBIIIIJICHHOTO TIOJIYYCHHSI COJICH BBICIIMX KapOOHOBBIX KHCIOT. MBIIA Kak

COJIM BBICHINX Kap60HOBI:IX KHCIIOT




3.15

XUMHUYECKHE CBOMCTBAa TJIOKO3Bl: PEAaKUUHM C Y4acTHEM CIHPTOBBIX U
QJIBJICTUAHOM TPYII M MOJIOUHOKHCIIOe OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAa4YECHUE B KU3HEAEATECIILHOCTU OpraHu3ma. Jlucaxapuisl: caxapos3a, MajJbTo3a.
BoccranaBnuBaroniye M HEBOCCTaHABIMBAIOIIME Aucaxapuabl. ['maponus
nucaxapunoB. [lomucaxapuabl: kpaxmai, riaukoreH. CTpoeHHe MakpOMOJIEKYI
KpaxMaya, IJIMKOreHa U Lemnonosbl. dusnyeckue CBOMCTBA Kpaxmala u
LEJII0NIO3bl. XMMHUYECKUE CBOMCTBA KpaxMaya: THAPOIM3, KaueCTBEHHAs
peakiust ¢ MoAoM. XHMHUYECKHE CBOMCTBA LEJUIHOJIO3bl: TUAPOJIM3, MOJIy4YEHHUE
3¢upoB Lemwnono3bl. [loHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

alleTaTHBIN MENK)

3.16

AMHHBI. AMHHBI KaK OPraHM4YE€CKUE OCHOBAHUS: PEAKIUU C BOJIOHM, KHCIOTaMH,
peakuuss TOpeHHs. AHUIMH KakK NPEeACTaBUTENIb apOMATUYECKUX aMHUHOB.
XUMHYECKUE CBOMCTBA aHUJIMHA: B3aUMOJCHCTBHE C KHUCIOTaMHu, OpOMHOI
BOJIOM, okucieHue. [lomydyeHue aMHHOB QJIKWJIMPOBAHHEM aMMHakKa |

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJAHBIX YITIECBOAOPOI0OB

3.17

AMMHOKHUCIIOTBI U O€NKHu. AMHUHOKHCIOTHI KaK aM(OTEpHBIE OpPTaHHYECKHE
coequHeHUsl. OCHOBHBIC aMHHOKHCIIOTHI, OOpasyromiue Oelku. XHUMHUYECKUE
CBOICTBa OEJIKOB: THAPOIIN3, NEHATYpallUs, KayeCTBEHHbIE (LIBETHBIC) PEaKIUU

Ha Oenku

3.18

CrpoeHne W CTpPYKTypa NOJUMEPOB. 3aBUCUMOCTb CBOMICTB IOJMMEPOB OT
cTpoeHHus: MouieKyld. OCHOBHBIE CIIOCOOBI TOJYyYEHHUS BBICOKOMOJEKYJISPHBIX
COEAMHEHUI: peakuuy MOoJIMMEepHU3allid U NoJuKoHJeHcaruu. Kinaccudukarus

BOJIOKOH

3.19

##Par#H# nenTndukanns opraHMuecKux coeMHeHui. Perenne

OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha paCllO3HABAHNEC OPraHUYCCKUX BCIICCTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHNYCCKUX COeI[I/IHCHI/Iﬁ

XUMHUS U )KU3Hb

4.1

XuMmus B ToBcenHeBHOM >xu3HU. [lpaBuna OGe3zomacHOM pabOTBl C €IKUMH,

TOpHOYHUMU U TOKCUYHBIMU BCUICCTBAMU, CPCACTBAMU OBITOBOM XMMUU

4.2

XUMHUS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CETTBCKOE XO3SMCTBO. XUMUSA B
MIPOMBIIUIEHHOCTH. XUMHS M JHEPreTHKa: MPUPOIHBIA U MONMYTHBIA HedTAHOM
rasbl, X COCTaB U ucnoib3oBaHue. CocraB HedpTH U e€ nepepaboTka (IPUPOIHbIE

HCTOYHHUKH YTJ'ICBO,Z[OPO,Z[OB)

43

XuMUA W JKOJOTUsl. XUMHUYECKOE 3arpsA3HEHHE OKPYKAIOLIEH Cpellbl U €ro
nocneacteus. OxpaHa rugpocdepsl, MouBbl, atMochepsl, GIopsl U (GayHbl OT
XUMHYECKOTro 3arpssHeHus. [Ipobmema OTXOJO0B U MOOOYHBIX MPOIYKTOB.

AJ'IBTCpHaTI/IBHBIe HNCTOYHHKHU SHEPIrUU




O6HII/IG MNpEACTABICHUA O IPOMBIINIICHHBIX crocobax MOJIYYCHHUSA XHUMHYCCKHX

BEIIECTB (HA IPUMEpPE MPOU3BOJICTBA aMMMAKa, CEPHOM KHUCIOThI). UEpHas u

4.4 uBerHas — Merawrypruss.  Crekio M CWIMKarHas  IPOMBIIUIEHHOCTD.
[IpombiienHass ~ opraHumyeckas  xumua.  CeIpp€  WjI1  OpPraHUYECcKOn
MIPOMBILIIEHHOCTH

5 Hi##H#Par### Tunel pacuéTHBIX 3a1a4
###Par###PacuéTbl Macchl BeleCTBa WM 00BbEMA Ta30B 110 H3BECTHOMY

5.1 KOJIMYECTBY BEIIECTBA, MAaCCE I 00BbEMY OJJHOTO U3 YYACTBYIOIIUX B PEaKLIUU
BEILIECTB

5.2 ###Par##H#Pacu€rel TeruoBoro s pexTa peakuu

5.3 ###Par###PacuéTbl 00BbEMHBIX OTHOIICHHUI Ia30B MPU XUMUUYCCKUX PEAKITUIX

54 ###Par##PacuéTel Maccel (00BEMa, KOJTMYECTBA BEIICCTBA) MTPOIYKTOB

' pEaKIuu, eciiu OJJHO U3 BEIECTB JIaHO B U30BITKE (MMEET MIPUMECH )
55 ###Par#H#PacuéThl MaccoBOU MM 0OBEMHOI 10NN BBIXO/1a MIPOJYKTA PEaKIIUU
' OT TEOPETHYECKH BO3MOKHOTO
###Par#t#PacuéTsl Maccel (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEaKIIUH,

5.6 €CJIM OJIHO M3 BEIIECTB JJaHO B BUJIE PacTBOpa C OMPEACIEHHON MacCOBOM J10J1ei
PacTBOPEHHOTO BEIIECTBA

5.7 #H##Par###Pacu€Tbl C UICIIOJIb30BAaHUEM MOHATUH «MACCOBASI 10JI51», «MOJIIpHAs

' KOHIICHTPALIUS», KPACTBOPUMOCTb
###Part##HaxoxneHre MOJeKyIsIpHOM (POPMYIIBI OPTaHUYECKOTO BEIIECTBA MO
5.8 €ro IJIOTHOCTU U MAacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIIINX B €70 COCTaB, UIIU 1O

IPOAYKTaM CrOpaHus




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA

» Xumus; 10 knacc. yrmyonenHoe oOyuenue Epemun B.B., Ky3smenko H.E.,
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