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MHHOSACHUTEJBHASA 3AIINCKA

PabGouas mporpamMma mo XMMHHM Ha YPOBHE CpEIHEro oOIiero oopa3zoBaHMs
paspaborana Ha ocHoBe DenepanbpHOro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparun», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
dbenepanbHOI oOpa3zoBaTeIbHON IpOTrpaMMBbl CpEeIHETO o011ero
oOpazoBanusi(POII COO), npencrapieHnbix B denepaibHOM TOCyAapCTBEHHOM
obpazoBarenbHoM cTangapre COO, c¢ yuérom KoHueniuu mnpenojaBaHus
y4eOHOTO TIpeaMeTa «XHUMHs» B 00pa3oBaTENbHBIX OpraHusanusx Poccuiickoi
denepanuu, peanu3youX OCHOBHbIE 00pa30BaTeIbHbIE MPOrPaMMbl, U OCHOBHBIX
nonoxxeHnit «Crparernn pa3zButuss BocnuTaHus B Poccuiickoit denepanyu Ha
nepuon 1o 2025 roga» (Pacnopsixenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 -
p.).

XuMHsSI Ha YpPOBHE YIUIYOJIEHHOTO H3Y4YEHHUs 3aHUMAaeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-HAy4yHOro oOpazoBaHusi ywammuxcs 10-11 kiaccos.
WN3yuenue mnpeamera, pealn3syemMoe B YCIOBHIX AUPHEpeHIIUPOBAHHOIO,
npo¢uiabHOr0 OOyuYeHus, MPHU3BAaHO O0O0ECeYuTh O0O0IIEC00pPa30BATENbHYI0 U
OOIIEKyIbTYPHYIO TOJATOTOBKY BBIMTYCKHUKOB IIKOJBI, HEOOXOJIUMYIO IS
azanTaiyy X K ObICTPO MEHSIOIIMMCS YCIOBHSM KU3HU B COLIMYME, a TAKXKe JJIs
IPOJOJKEHUsT O0y4YeHHUs B OpraHu3auusax NpodeccHoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSICTCSI OJTHOM M3 NPUOPUTETHBIX AUCIUTLIUH.

B mporpamme mno XumMuu Ha3zHaueHHE TMpeaMera «XUMHUS» MOJy4yaeT
HOJpOOHYI0  MHTEpIpPETalri0 B  COOTBETCTBUM €  OCHOBOIOJAraroIIUMU
noynoxkeausimu  ®I'OC COO o B3auMOOOYCIIOBIICHHOCTH IIeied, CcoJepKaHus,
pe3yibTaToB OOydeHHs UM TpeOOBaHMW K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUAETENBCTBOM TOMY SBJISIOTCS CJEAYIOIIME BBINOJHSAEMBIE MPOTPAMMOM 110
XUMUHU QYHKIIAH:

® KH(QOPMALMOHHO-METOAUYECKAsl, peaau3alus KOTOpod obecrneynBaeT

NOJIyYEHHE NPEACTABICHUS O IENsIX, COACpPKAaHWU, OOIel CTpaTeruu
00y4eHUsI, BOCIIUTAHUS U Pa3BUTHS 00YUYaIOIINXCSl CPEJCTBAMU MPEIMETA,
U3y4aeMoOro B paMKax KOHKPETHOTO MpOoduIs;

® OpraHM3alMOHHO-IUIAaHUPYIOIIAs, KOTOpast IIpe1yCMaTpUBAET
ONPENEIICHUE: TPUHLUHUIOB CTPYKTYPUPOBAHUS W MOCIEHOBATEIbHOCTU
U3Y4YeHHUs y4eOHOro maTepualia, KOJIWYECTBEHHBIX UM KaueCTBEHHBIX €ro
XapaKTEPUCTHK; MOJAXO0I0B K (DOPMUPOBAHMIO COJEPKATEIbHONM OCHOBBI
KOHTPOJII U OLEHKM 0Opa3oBaTeNIbHBIX JOCTHXKEHHM OO0y4aroumxcs B
pamMKax MTOroBOM arrectauud B (OpME €IUHOrO0 TOCYJapCTBEHHOTO
HK3aMEHA MO XUMHH.

[Iporpamma aJist yrinyOJn€HHOTO U3yYEHUSI XUMUH:



® YyCTaHAaBIWMBAaEeT WHBAPUAHTHOE MPEAMETHOE COJEpKaHHE, 005S3aTeIbHOE
JUIST W3Y4YeHUsT B paMKaxX OTICNbHBIX Mpoduiei, mnpemxycMaTpuBaeT
pacmpeneneHue MU CTPYKTYpUPOBAaHHE €ro IO KJaccaM, OCHOBHBIM
coziepKaTelIbHBIM JIMHUSIM/pa3iesiaM Kypca;

e J1aéT MPUMEpPHOE pacHpe/esicHue y4eOHOro BPEMEHH, PEKOMEHIYEMOIO
JUTS. N3YYCHHSI OTICIBHBIX TEM;

e [MpeajiaraeT MPUMEPHYIO TMOCIEIOBATEIbHOCTh M3Yy4YEHUS y4EOHOro
Marepuana ¢ Y4ETOM JIOTUKHA MOCTPOCHUS KypCa, BHYTPHUIIPEIMETHBIX U
MEKITPEIMETHBIX CBS3EH;

e JAéT METOJMYECKYI0 MHTEPIPETALMIO LEJeH U 3a/1ay U3y4YeHHs peaMera
Ha yri1yOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero oOuiero oOpa3oBaHMs, COAEPKATEIBHOM XapaKTEPUCTUKU
IUIAHUPYEMBIX ~ PE3YJIbTaTOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHON
MPOTPAMMBI CpEqHETO o011ero oOpa3oBaHMUsI (JIMUHOCTHBIX,
METaIpPEeIMETHBIX, NPEIMETHBIX), a TAKXKE C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-II03HABATENIbHBIX  ACMCTBUI  00ydarIlerocs IO OCBOEHHUIO
coJiepKaHus IpeIMeTa.

ITo BceM Ha3BaHHBIM NO3ULHKSAM B IPOrpamMMe MO XUMHUHU NPETyCMOTpPEHA
PEEeMCTBEHHOCTh € OOy4YeHHEM XUMHUU Ha YPOBHE OCHOBHOIO OOIIETrO
oOpazoBaHus. 3a TMpeaeJaMd yCTAaHOBJIECHHOW MpOrpaMMod MO  XUMHUU
00s3aTeNbHON (MHBAPHUAHTHOW) COCTABISIOIIECH COJEp KaHUs y4eOHOro mpeaMera
«Xumus» 0ocTa€Tcsi BO3MOXKHOCTH BBIOOpAa €Tr0 BapHATHBHOW COCTaBJISIONICH,
KOTOpas JOJDKHA ONPENEHAThCS B COOTBETCTBUM C HAIPABICHHEM KOHKPETHOIO
npoduis 00yueHus.

B coorBerctBuM ¢ koHuentyanbHbIMM nosiokeHusmu PI'OC COO o
Ha3HAYEHUU NPEeIMETOB 0a30BOro MW YINIYOJIEHHOIO YpOBHEH B CHUCTEME
muddepeHnupoBaHHOTO OOyYEeHHSI Ha ypPOBHE CPEIHET0o OO0IIero oOpa3oBaHUs
XUMHUSL HA YpOBHE YIUIYOJIEHHOTO W3Y4Y€HHUs HalpaBieH Ha pealn3aluio
IPEEMCTBEHHOCTH C  MOCJEAYIOIIMM  J3TalnoM  MOJYYEHUS  XUMHUYECKOTO
oOpa3oBaHMsI B paMKax M3Yy4YE€HHUsS CIELUAJIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUYECKHUX JUCHUIUIMH B By3aX U OpTaHM3AIUSIX CpeIHero mpodecCuoHaIbHOTO
oOpa3zoBanusi. B 93Toil cBA3u wu3ydeHHe mnpeamera «XUMHUS» OPUECHTUPOBAHO
NPEUMYIIECTBEHHO HA paclIMpeHue U  yIriyOJieHHe TeOpeTUYeCKOW U
IPAKTUYECKON MOATOTOBKU OOYYAIOIIMXCS, BHIOPABIINX ONpPEneaEHHbIN mpoduiib
00y4eHHs1, B TOM YHCIIE C NEPCIEKTUBOM MOCIEYIOLIETrO MOTYYEHUS XUMUYECKOTO
oOpa3oBaHMs B OpraHu3anusax npodeccuonaabHoro oopasosanus. Hapsay ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk MmIaHUPYyEeMBbIM pe3yJbTaTaM OCBOEHUS
denepanbHOlt 00pa3oBaTENbHOM MPOrpaMMbl CpPEJHEro O0IIero 00pa3oBaHUs
U3ydeHue ImpeameTa «XuUMHUS» OPUEHTUPOBAHO TAaKXKe Ha peuieHue 3aaad



BOCIIUTAHUS U COLIMAJIIBHOTO Pa3BUTHs OOydarolUXcs, HA (OPMHUPOBAHUE y HHUX
OOIIEHHTEIUICKTYaIbHBIX YMEHUN, YMEHUH palMoOHANIM3aIli y4eOHOro Tpyna U
0000MMEHHBIX  CIIOCOOOB  JICATEIBHOCTH, HMCIOIIUX  MEXIUCIUIUIMHAPHBIN,
HAAMPEIMETHBIN XapakTep.

CocraBnsomUMH MpeaMeTa «XUMUs» Ha YpOBHE YriayOJEHHOTO M3y4YeHHs
SBJSIIOTCSL  yroyOnéHHble Kypchl — «Opranuueckas xumus» u  «OOmas u
Heopranuyeckas xumus». [lpu onpeaeneHun moaxoaoB K 0TOOPY M CTPYKTYpPHOU
OpraHH3allid COJIEPXKAHUSI ITHUX KypCOB B MpOrpamMMe IO XHMHH 332 OCHOBY
npuHAThl nojiokeHus PI'OC COO o paznuuusax 0a30BOro u yriryOJaE€HHOTO
YPOBHEU U3YUEHUS NIPEIMETA.

OcHoBy coxepxkanust KypcoB «Opranumyeckas xumus» U «OOmas u
HEOPraHU4YecKass XUMHUSD COCTAaBISET COBOKYIHOCTh MPEIMETHBIX 3HAHUM U
YMEHUH, OTHOCSAIIUXCS K 0a30BOMY YpPOBHIO M3YYEHHS MpeAMeTa. JTa CHUCTEeMa
3HaHUI TMOJydaeT OmNpeleEHHOE TEOPETUYECKOE JIOMOJIHEHHE, MO3BOJISIONIEe
OCO3HaHHO OCBOMUTH CYHIECTBEHHO OO0JbIINNA 00BEM (PaKTOJOTHYECKOI0 MaTEpHUAaIa.
Tak, Ha yrinyOn€HHOM YpPOBHE HM3Y4Y€HHs MpeaMera obOecredeHa BO3MOXKHOCTh
3HAUYUTETFHOTO YBEIWYCHUS O00bEMa 3HAHMA O XHUMHUYECKHX DJIEMEHTax U
CBOMCTBAx WX COCJAMHEHHI HA OCHOBE PACHIMPEHUS U YIIIyOJIeHUS TPe/ICTaBICHUN
O CTPOCHHMM BEIECTBA, XUMHUYECKOW CBA3M M 3aKOHOMEPHOCTSX MPOTEKaHUs
peakiui, paccMaTpUBaEMbIX C TOUKH 3PEHHUS XUMHUYECKOM KHUHETHUKU U
TepMoanHaMuKku. M3yueHne nepuoanyeckoro 3akona u llepuoguueckon cuctembl
XUMUYECKUX DJIEMEHTOB 0a3upyercs Ha COBPEMEHHBIX KBAHTOBOMEXAHMUYECKHX
MPEICTABICHUSIX O CTPOCHMM aTomMa. XHUMHUYECKas CBSI3b OOBICHSIETCS C TOYKHU
3pEHUS YPHEPreTUUECKUX U3MEHEHUH MpHU €€ 00pa30BaHUU U pa3pyLICHUH, a TAKKe
C TOYKHM 3pEHUsT MeXaHU3MOB €€ oOpa3oBaHus. l3ydeHue THUIOB peakuui
nomonHseTcss  (OPMHUPOBAHWEM  TPENCTAaBICHUNA 00  DIEKTPOXUMHYECKHUX
mpolieccax M JIEKTPOJM3€ pacIulaBOB U PAcTBOpOB BemiecTB. B kypce
OpraHUYeCcKON XMMHUU IPU PACCMOTPEHUH PEAKIIMOHHOM CITIOCOOHOCTH COETMHEHUN
yaenserca oco0oe BHUMaHHUE BOIPOCcaM 00 3JEKTPOHHBIX 3P (deKTax, 0 B3aUMHOM
BJIMSIHUY aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIHii.

Oco0oe 3HaueHHMe UMEeT TO, YTO Ha COJEpPKAaHUE KypCOB XHMHUHU
yTIyONEHHOTO YPOBHS U3YUYEHHS JJIS KIACCOB ONpPEAeIEHHOr0 Mpodus (TJIaBHBIM
00pa3oM Ha UX CTPYKTYPY U XapakTep JOMOTHEHUH K OOLIe cucTeMe MPEeIMETHBIX
3HAHMI) OKa3bIBAIOT BIUSHUE CMEXKHBIE IPEAMETHL. Tak, HapuMep, B COACPKaHUN
npeaMeTa i KJIACCOB XUMHUKO-(pu3ndeckoro npodusis 601bI10e 3HaYeHUE OyayT
UMETh 3JIEMEHTHI Y4eOHOro MaTepuaa rno oobmieit xumuu. [Ipu nzyuenuu npeamera
B JIAHHOM CJIy4ae akIeHT OyJAeT ciellaH Ha OOIIHOCTh METOJIOB TO3HaHUS,
OOILIIHOCTh 3aKOHOB U TEOPUH B XUMHUU U B (PU3HKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS



(MoneKymsipHasi TeOpus B PU3MKE), 3aKOHBI COXPAHEHHUS MacChl U YJHEPTHH, 3aKOHBI
TEPMOAMHAMUKH, SJICKTPOJIN3a, IPEACTABICHHUS O CTPOSCHUH BEIIECTB U IPYTOE.

B 10 xXe Bpems B coaepKaHMM TMpeAMETa [UIsl KJIacCOB XUMHKO-
onosormueckoro npoduiasi OONBIINI YICIbHBIN Bec OyneT MMETh OpraHudecKas
xumusl. B aToM citydae mpenocTaBisieTcss BO3MOXKHOCTB ISl 00jiee 00CTOATEILHOTO
PaccCMOTPEHHSI XUMUYECKOW OPTaHU3aIiK KIETKH KaK OMOJIOTHYECKON CUCTEMBI, B
COCTaB KOTOPOHM BXOAAT, K IMPUMEPY, TaKHE CTPYKTYpHbIE KOMIIOHEHTBI, Kak
JAUNU]IBI, OEIKH, YTIeBO/Ibl, HyKJIEHHOBbIE KUCIOTHI U Apyrue. [Ipu aToM 3HaHUS 0
COCTaBe M CBOWCTBAX MpPECTaBUTENICH OCHOBHBIX KJIACCOB OPTaHUYECKUX BEIIECTB
CIIy’)KaT OCHOBOHM ISl M3Y4YEHHsI CYIIHOCTH MPOIECCOB (DOTOCHHTE3a, NbIXaHW,
MUIIEBAPEHUSI.

B mnmane ¢opmupoBaHUs OCHOB Hay4HOTO MHPOBO33PEHHUS, OCBOCHHS
OOIIICHAYYHBIX METOOB ITO3HAHUS W OTIBITA IPAKTHYECKOTO IPUMEHEHHUS Hay9IHBIX
3HaHUW HW3Yy4YCHHE MpeaMeTa «XUMHUsS» Ha yriayOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SX C yUeOHBIMU IIPEIMETaMHU.

[Ipn u3yueHun ydeOHOTO mpeaMeTa «XUMUS» Ha YrayOJIEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOT'O U CpeAHero oOlmiero oopazoBanus (Ha 0a30BOM
yYpOBHE), 3a7ja4eli TIEPBOCTETICHHON 3HAYMMOCTH SIBIISIETCS (DOPMHpPOBAHUE OCHOB
HayKM XHMHU KaK oOO0JacTh COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUIECKOU
JEeSITeTIbHOCTH YeJI0BEKa M OJJHOTO M3 KOMIIOHEHTOB MUPOBOH KyJIbTyphl. Perienne
3TOM 3aJaud Ha YrayOJIEHHOM YpOBHE H3yuU€HHUS MpeaMeTa Mpeanojaraet
pealin3alnio TaKuX LeNel, Kak:

e (opMupoBaHHME TPEACTABICHUI: O MaTepHAIbHOM €IWHCTBE MUDA,
3aKOHOMEPHOCTSIX U TIO3HABAEMOCTH SIBIEHUI MPHUPOJIBI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHbIX HayK M e€ Beaylled ponu B oOecnedeHuu
YCTOWYMBOTO  pa3BUTHS  YEJIOBEUECTBA: B  pEHICHHH  MpoOJeM
9KOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU
MEAMIIMHBI, CO3/IaHUU HOBBIX MaTEPHUaIOB, HOBBIX HCTOYHUKOB HEPTHH, B
o0ecreyeHny PpalrMoHAIBHOTO MPHUPOIONOIb30BaHus, B (OPMUPOBAHUU
MHUPOBO33pEHUSI M OOIEH KyJbTypbl YE€IOBEKa, a TAKXE SKOJIOIMYECKU
000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U IPUPOTHON CpEJIE;

® OCBOCHME CHCTEMbl 3HAHWM, JIEKAMX B OCHOBE XUMHUYECKOHN
COCTAaBJISIFOLIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: GyHAaAMEHTAIbHBIX
NOHATHM, 3aKOHOB M TEOPUH XUMHUH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHUM BEIIECTBA HA pAa3HbIX YPOBHIX — AaTOMHOM, HOHHO-
MOJICKYJIIDHOM,  HAJMOJIEKYJSIDHOM, O  TEPMOJAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX IIPOTEKaHUS XUMUYECKHUX DPEaKLUUl, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaX, 00 0OIIHX
Hay4HBIX IPUHINNAX XUMUYECKOTO POU3BOJICTBA;



e (opmupoBanue y O0yJaroIIXcs OCO3HAHHOT'O MTOHUMaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUN JUIsi OOBSICHEHUS
KIIFOUEBBIX M€ U MPOOJEM COBPEMEHHOM XUMHUHU, AN OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUW, UMEIOIIMX €CTECTBEHHO-HAYYHYIO MPUPOLY;
TPaMOTHOTO pernieHus MpoOJieM, CBSI3aHHBIX C XUMUEH, TPOTHO3UPOBAHUS,
aHaJIM3a U OLICHKH C MO3UIINI SKOJOTHYECKON 0€30MacHOCTH MOCIEICTBUI
OBITOBOM M TMPOU3BOACTBEHHOHN JE€ATENHOCTH YEJIOBEKa, CBA3aHHON C
XUMHUYECKUM  TPOU3BOACTBOM, HCIIOJIB30BaHUEM H  MepepaboTKoiM
BEILIECTB;

e yriuyOJieHHe TMPEACTABICHHM O  Hay4yHbIX  METOJax  IMO3HaHuS,
HEOOXOIUMBIX MJii TPUOOPETEHHUS YMEHUN OpPUEHTUPOBATHCS B MHPE
BEIIECTB U OOBSCHEHUS XUMHYECKHX SBJICHUN, HMEIOLIUX MECTO B
IIPUPOJIE, B IPAKTUYECKON IEATEIBHOCTH U IIOBCEIHEBHOM JKU3HH.

B mmame peanmzanuu mepBOOYEPEAHBIX BOCIHUTATEIBHBIX M PA3BHBAIOIIUAX
(GYHKIUNA TIETOCTHOM CHUCTEMBI CPETHEro OOIIero oO0pa3oBaHUs NPHU WU3YYCHUU
npeaqMeTa  «XuUMHUS» Ha  YIUIyONEHHOM ypOBHE OCOOyI0  aKTyalbHOCTh
pUOOPETAIOT TAKUE IIeTH U 33/1a49H, KaK:
® BOCINUTAaHHE YOCKIEHHOCTH B T[IO3HABAEMOCTH SIBJICHUN TIPHUPOJIBI,
YBOXEGHHS K TIPOLIECCY TBOpPYECTBA B OOJACTH TEOPETUUYCCKUX W
MPUKJIAIHBIX HCCIICIOBAHUNA B XUMHH, (DOPMHUPOBAHKE MHPOBO33PCHMS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

® pa3BUTHE MOTHBAIMM K OOYYCHHIO W IIO3HAHHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIIUTAHWIO  HA  OCHOBE  yCBOCHHS
00IIIeUeI0BEUECKUX [ICHHOCTEM;

® pa3BUTHUE IMO3HABATEIHHBIX HHTEPECOB, HHTCIUICKTYAIbHBIX U TBOPUYCCKUX
crocoOHOCTe oOywatonuxcsi, (HOPMHUPOBAHME Yy HUX CO3HATEIHHOTO
OTHONICHUS K CcamMO0Opa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHUIO yCHENTHOMN MPpodheCcCUOHAIBHON U OOIIECTBEHHOM JIeITeIbHOCTH,
OTBETCTBCHHOT'O OTHOIICHHUS K CBOEMY 3/I0POBBIO W TIOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HWU;

e (opmupoBaHHe yMEHHI W HABBHIKOB Pa3yMHOTO MPUPOJIOIOJIB30BAHUS,
pa3BUTHE HKOJIOTMUYECKOHN KYJIbTYpbl, IPUOOPETEHHUE ONbITa OOLIECTBEHHO-
M0JIE3HOM PKOJIOTUYECKOMN JESTEIHHOCTH.

Ob11ee 4nca0 4acoB, MPEAYCMOTPEHHBIX AJIS U3yUYEHUsI XUMUU Ha yriTyOJeHHOM
YPOBHE cpeHero obiiero oopazoBanus, coctaiser 204 gacos: B 10 kimacce — 102
yaca (3 yaca B Hejieno), B 11 kiracce — 102 yaca (3 gyaca B Heeio).



COILEPKAHUE OBYUEHUA
10 KVIACC

OPTAHUYECKAS XUMUA

Teopernyeckne OCHOBbI OPraHMYECKON XMMHH.

[IpeameT 1 3HaUYE€HHE OPraHUYECKON XUMHH, TTPEACTABICHHE O MHOTOO0pa3uu
OPraHUYECKUX COCTUHECHUN.

DNEKTPOHHOE CTPOCHHME AaToMa yIiepoda: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMsI. BalleHTHbIE BO3MOXXHOCTHM aTOMa yriepoja. XUMHUYECKas CBS3b B
OpraHUYECKUX COSAUHEHUSX. TUIIbI TMOPUIU3AIIMU ATOMHBIX OpOUTasell yriepoa.
Mexanuzmbl  00pa30BaHMsI KOBAJIEHTHOW CBA3UM (OOMEHHBII M JOHOPHO-
aKLEeNnToOpHbI). Tumbl NEpeKpbIBaHUS AaTOMHBIX OpOUTaneil, G- W T-CBS3U.
Opnunaprasi, 1BOMHAs M TpouHAas cBsA3b. CrOCOOBI pa3pbiBa CBS3EH B MOJEKYJIAaxX
oprannyeckux BemecTB. [loHsiTHE 0 cBOOOJHOM panukane, Hykiaeoduiae u
anexkTpodue.

Teopust cTpoeHus oOpraHuueckux coeamHeHui A.M. byrtnepoBa u
COBPEMEHHBIE ITPEACTABIICHHS O CTPYKTYpPE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOCHUS
OpraHMYECKHUX COCAMHEHUH. MONeKynspHble U  CTPYKTYpHbIE  (OPMYJIBL
CrpykrypHble (QOpMyJbl pa3iMYHBIX BHUAOB: pa3BEPHyTas, COKpall€HHasi,
ckenetHass. M3omepus. Buabsl H30Mepuu: CTPyKTypHas, IPOCTPAHCTBEHHAS.
DneKTpoHHbIE d(PGHEKTHI B MOJIEKYJIaX OPTaHUYECKUX COCAUHEHUM (MHIYKTHUBHBIN
¥ ME30MEpHBI 3 (HEKTHI).

[IpencraBnenne o kiaccupukaluum opraHndyeckux BeuiecTB. [lonstue o
dbyHkuroHanbHOM rpymnmne. 'omonorus. 'omonoruueckue psinpl. Cucremarnueckas
HOMeHKIaTypa opranndeckux coeauHeHuit (IUPAC) u TpuBHaibHBIE Ha3BaHUS
OTJEJIBHBIX ITPEACTABUTEIICH.

Ocobennocty u Kiaccuukanus opraHumdeckux peaknuid. OKUCITUTEIbHO-
BOCCTAaHOBUTEJIHBIE PEAKLIUHA B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJIBI HM3Yy4YEHHUS BELIECTB W MX IPEBPAILCHUI:
O3HAaKOMJIEHWE C O0pa3uaMy OpPraHMYeCKUX BEIIECTB M MaTepuajgaMd Ha HX
OCHOBE, ONBITHI MO NPEBPALICHUIO OPraHMYECKUX BEIIECTB MpPH HArpeBaHUU
(mnaBieHue, OOYTIMBaHHE W TOpPEHHUE), KOHCTPYHUPOBAHUE MOJAENEH MOJEKYJ
OpraHUYECKUX BELIECTB.

YriaeBoaopoasbl.

Ankasbl. ['omosiornueckuil psj ankaHoB, oOmas popMyia, HOMEHKIATypa U
M30MepHUs. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI aJKaHOB, Sp°-
ruOpuau3anysl aTOMHBIX OpOWTanel yriepoja, o-cBsi3b. dusmyeckne cBONCTBA
AJKaHOB.



XVWMHYECKHE CBOMCTBA QJIKaHOB: pEaKUUU 3aMElIeHUs, H30MEpHU3aLuu,
JNErHIpUPOBAaHMS, [IUKIU3ALMH, TUPOJIN3a, KpeKHHra, ropenus. [Ipeacrasinenue o
MEXaHU3M€ PEaKLMi paJuKaJIbHOTIO 3aAMEILIECHHUS.

Haxosxnenue B npupoje. CriocoObl MOTydYeHUs U MPUMEHEHHE aJTKaHOB.

Huxnoankanel. O61mas ¢hopmyiia, HOMEHKIaTypa U uzomepusi. OcoOeHHOCTH
CTPOCHUS U XMMUYECKUX CBOMCTB MaJibIX (LIUKJIOMPOIIaH, IUKIO0YTaH) U OOBIYHBIX
(IMKJIONIEHTaH, IUKJIOTeKCaH) NUKIoankaHOB. CocoObl MOMyYEHUs U IPUMEHEHUE
LUKJIOAJIKAHOB.

Ankenbl. ['oMosioruueckuil psii aakeHoB, o0Omas Gopmyiia, HOMEHKIATYpA.
DJIEKTPOHHOE W  MPOCTPAHCTBCHHOE CTPOECHME MOJICKYJI — alKCHOB,  Sp*-
ruopuau3anms aTOMHBIX OpOWTanell yriepoaa, - U m-CBA3U. CTpyKTypHas u
reoMerpuyeckas (nuc-TpaHc-) uzoMepus. Du3nyeckue CBONCTBA  AJKEHOB.
XHUMUYECKHE CBOMCTBA: PEAKIIMU TPUCOEANHEHNS, 3aMELIEHHUS B O-[10JI0KEHUE HPH
JNBOWHOM CBf3W, MOJauMMepu3anuu U okucieHus. IlpaBuno MapkoBHUKOBA.
KauecTBeHHble peakuuy Ha ABOWHYIO CBsi3b. CIOCOOBI MOJyYEHHS] U IPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, U30JIMPOBAHHBIE,
Kymyaupoeanwusre). OCOOEHHOCTH IJIEKTPOHHOTO CTPOCHUSI M1 XUMUYECKUX CBOMCTB
CONPSKEHHBIX TUEHOB, 1,2- u 1,4-npucoennnenue. [lonnmepusanus conpsykEHHBIX
nueHoB. CriocoObl MOJTYyYEHUs U IPUMEHEHUE aJIKaIuEHOB.

Anxunabl. ['oMon0rHYecKuil psii alKMHOB, 001Iast popmysia, HOMEHKIATYypa U
U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ AJIKHHOB, SP-
rudpuau3anys aTOMHBIX opOuTaneil yriepona. @u3znyeckue CBOMCTBA aJKUHOB.
XUMHUYECKHE CBOMCTBA: pEaKI[MU NPUCOEIUHEHUS, TUMEPU3ALUU U TPUMEPHU3ALINH,
OKHcCIIeHHs. KHCIIOTHBIE CBOMCTBA AJIKWHOB, NMEIOIINX KOHIIEBYIO TPOMHYIO CBA3b.
KauecTBeHHble peakiuu Ha TPOilHYIO CBsi3b. CIOCOOBI MOTYUYEHHUS U MIPUMEHEHHE
AJKUHOB.

ApomaTtrueckue yrieBoJopojsl (apeHsl). ['omonoruueckuili psij apeHoB,
oOmas ¢popmysa, HOMEHKIIATypa U U30MEpHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJbl OeH30a. DU3NYecKHe CBOMCTBA apeHOB. XUMHUYECKHE
CBOicTBa O€H301a U €ro TOMOJIOIOB: PEaKIIMU 3aMEelleHUsI B OEH30JIbHOM KOJIbLIE U
YIJIEBOJOPOJHOM paJuKale, peakuud NPUCOECAUHEHUS, OKUCJIECHHUE TOMOJIOTOB
oenzona. IlpeacraBneHue 00 OPHUEHTUPYIOLIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbLIE Ha TMpPUMEpPE aJKWIbHBIX pPAJUKAIOB, KapOOKCHIIBHOM,
TUAPOKCHUIIBHOM, aMWUHO- W HUTPOTPYMNIbI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoia. [Tomumepusanus ctupona. CriocoObl MOIyYeHUs U
PUMEHEHUE apOMATUUYECKHUX YTIIEBOJIOPOJIOB.

[Tpupoansiii ra3. IlonytHele HedTsHBIE ra3sl. HegTh 1 €€ mpoucxoxaeHue.
KameHnHslil yrosbp 1 npoAyKThl ero nepepadbotku. CnocoOsl nepepadboTku HEPTH:



MEPEroHKa, KPEKUHT (TEPMUYECKHM, KaTalUTHYECKHil), pUGOPMUHT, MUPOIU3.
[TponykTel mepepaboTKu HEDTH, UX MPUMEHEHUE B MPOMBIIIJICHHOCTH U B OBITY.

I'eneTnueckas cBSI3b MEXY Pa3IMYHBIMU KJIACCAaMU YTIJIEBOJIOPO/IOB.

DNEeKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOAOPOIOB. Peakiuu
3aMelIeHns] TajoreHa Ha THAPOKCOTPYMIY, HUTPOTPYIIy, [HAHOTPYMIy,
amuHorpynmy. JleiicTBe Ha TaJlOr€HIPOU3BOJIHBICE BOJAHOTO U CIHUPTOBOIO
pactBopa mi€nouyd. B3auMojaelcTBUe NHUrajgoreHajlKaHOB C MarHUE€M U IUHKOM.
[TousiTne 0 METaJIIOOPTraHUYECKUX COEMHEHUSX. Ucnonp3oBanue
raJIOTeHIPOU3BOJIHBIX  YIJIEBOJOPOJAOB B OBITY, TEXHUKE M TpPU CHUHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YEeHHUsI BEIIECTB W MX IMPEBpaIlCHUI:
u3ydeHue (GU3NUECKUX CBOMCTB YTJIEBOJIOPOJOB (PacCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBOJAOPOJIOB Pa3IMYHBIX KJIaccoB (oOeciBeunBaHHE OpPOMHON WM
MOJIHOM BOJBI, pacTBOpa IEepMaHraHaTa Kajius, B3aMMOJCIHCTBUE alleTHIIEHA C
aMMUayHbIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOE OOHapy>KeHUE
yriaepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE 3STUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKOMJeHHE ¢ KoJutekiusamu «HedpTts» u «Yromby, ¢
oOpasllaMu  IUIacTMacCc, KaydyKOB U PE3UHBI, MOJEIUPOBAHUE MOJIEKYII
YTJIE€BOJOPO/IOB U TAJIOT€HIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciaopoaconepxaiiue oprannieckue coeJUHeHMs.

[IpenenvHbie onHOaTOMHBIE cnupThl. CTpoeHue Mosiekynd (Ha mpumepe
METaHOJIa W dTaHojna). ['oMonorumueckuil psna, oOmas ¢opMyna, H30Mepus,
HOMEHKJaTypa U kinaccupukanus. Dusmyeckue CcBOWCTBAa  MpelETbHBIX
OJIHOATOMHBIX CHUPTOB. BoaopoaHbie CBS3M MEXKIYy MOJIEKYJIaMU CIHUPTOB.
XUMUYECKHE CBOWCTBA: PEAKIUM 3aMEIICHUs, JAeTrujipaTallu, OKHUCICHUS,
B3aUMOJICUCTBUE C  OPraHUYECKMMU W  HEOPraHUYECKUMH  KHUCIOTaMHU.
KauectBenHnas peakiisi Ha OJJHOATOMHBIE CIIUPTHL. JelicTBUE ATaHOJIa K METaHOJIa
Ha opraHu3M ueyioBeka. CrnocoObl MOMYyYEeHUS M NPUMEHEHUE OJHOATOMHBIX
CITUPTOB.

[Tpocteie a¢uprl, HOMeHKIaTypa U m3oMmepus. OcoOeHHOCTH (PU3NYECKUX U
XUMHUYECKUX CBOKCTB.

MHOroaToMHbBI€ CHUPTHI — ATWICHIJIUKOIb W IiHiepuH. Duznueckue u
XUMHUYECKHE CBOMCTBA: PEaKIIMK 3aMEILICHHS, B3AUMO/ICHCTBUE C OPTaHUYECKUMU U
HEOPraHMYECKUMH KHUCIOTaMU, KAYECTBEHHAs Peakilisl HA MHOTOATOMHBIE CIIUPTHI.
[IpencraBnenre o MexaHu3Me peakiuii HykiaeopuibHOTO 3amernienus. JleficTBue
Ha opranu3M uenoBeka. CrocoObl TOJYYEHHS M MPUMEHEHHE MHOTOATOMHBIX
CIIUPTOB.

®enon. CTpoeHHE MOJEKYJIbl, B3aUMHOE BJIUSHHE THAPOKCOTPYMIbI U
OenszonbHOrO sAnapa. dusnueckue cBoiictBa (eHona. OCOOEHHOCTH XUMUYECKHX



cBoiicTB (enona. KauecTtBeHHble peakiuu Ha Qenosn. TokcuuHOCTh (DeHoa.
CrniocoOsI ontydeHus u npuMenenue ¢penona. denondopmanpaeruasas cMoia.

KapOonunbHble COeTMHEHUS — allbJIETHIbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHON Tpynmbl. ['oMojoruueckue psjbl ajabIeru0B U KETOHOB, OO0IIas
dbopmyna, uzoMepuss U HomeHKiIarypa. Dusnyeckue CBOMCTBA albIACTHAOB U
KETOHOB. XMMHMYECKHE  CBOMCTBA  aJbJIETUJIOB W  KETOHOB:  PEaKUUH
npucoeanHeHus. OKUCIEHUE albJEeTUI0B, KAYECTBEHHBIE PEaKIMU Ha albJCTU/IbI.
Crioco0bl ONTy4eHHs M MPUMEHEHHE alIbJIETH/I0B U KETOHOB.

OHOOCHOBHBIE MpeieNbHBIC KapOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOSHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. M30Mepus u HoMeHKI1atypa. Pu3ndecKkue CBOMCTBa
OJTHOOCHOBHBIX TMPEAEIIbHBIX KapOOHOBBIX KHCJIOT. BOIOpOIHBIE CBS3U MEXKIY
MOJICKyJIaMH KapOOHOBBIX KHCJIOT. XMMHUYECKUE CBOKMCTBA: KHUCJIOTHBIC CBOMCTBA,
peakius ATepudUKaAIUA, PEAKIHH ¢ YYacTHEM YIJICBOJAOPOIHOTO paJHKaja.
OcoOeHHOCTH CBOWCTB MYpaBbHMHOM KHCJIOTHL. [loHsATHE O MPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCIOT.
Oco0OeHHOCTH CBOMCTB HEMpEAENbHBIX W apOMaTHYECKHX KapOOHOBBIX KHCIIOT,
JTMKapOOHOBBIX KHUCIIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBuTenn BBICIINX
KapOOHOBBIX KHCJIOT: CTEapuHOBAs, MaJbMHTHHOBAS, OJICUHOBAS, .ZUHOICEAA,
AUHOREHO06a7 KUCTOThL. CTIOCOOBI TTOJTyYEHHUS ¥ PUMEHEHUE KapOOHOBBIX KHUCIIOT.

Cnoxsble 3¢upbl. ['oMonoruueckuid psia, odmas Qopmyna, uzoMepus u
HOMEHKJIaTypa. PU3NYECKHE U XMMHUYECKUE CBOWCTBA: THAPOJIU3 B KHUCIOW H
HICIIOYHOM Cpeie.

Kupsl. Ctpoenue, puznueckue U XUMUYECKUE CBOMCTBA JKHPOB: TUIPOJIN3 B
KHUCJION U 1IeJIOUHOM cpenie. OCOOEHHOCTH CBOMCTB JKUPOB, COJICPIKAIIUX OCTATKU
HETIPEICNIbHBIX )KUPHBIX KUCIOT. JKUPBI B IPUPOJIE.

MBL1a KaK COJH BBICIINX KapOOHOBBIX KHCIIOT, MX MOIOIIEe IeHCTBHE.

OO6mas xapakTepucTuka yrieBojioB. Knaccudukarus yrieBogoB (MOHO-, JTH-
U Tonucaxapuibl). MoHOcaxapubl: TIIIOKO3a, (PYKTO3a, TajakTo3a, pubo3a,
ne3okcupuOo3a. Gu3nuecKkue CBOMCTBA W HaxoXjaAeHUE B mpupoje. PoToCUHTE3.
XUMHUYECKHE CBOKWCTBA IIIFOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U ANIbJICTHIHON
TPYyII, CIUPTOBOE W MOJOYHOKHCIOE OpokeHue. [IpuMeHeHuWe TIIIOKO3bI, €€
3HAYEHHE B JKU3HENCATEIBHOCTH OopraHusma. Jucaxapuasl: caxapo3a, MajabTo3a U
nakTo3a. BoccraHaBnuBaromme 1 HEBOCCTAHABIMBAIOIINE AUCaxapuabl. [ naponus
nucaxapuaoB. HaxoxaeHune B nmpupone U npumeHenue. llonmcaxapuapl: kpaxmar,
JIMKOTEH U 1euiono3a. CTpoeHHE MAaKpOMOJIEKYJ Kpaxmasia, [JIMKOreHa H
LHEJUTI0NIO3bl.  PU3MUYECKHME CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMHUYECKHE
CBOMCTBAa KpaxMayia: THUAPOJIM3, KAYECTBEHHAS PEaKIus C HMOAOM. XHUMHUUYECKHE
CBOMCTBA LIEJUIIONO3bI: TUJIPOJIN3, MOJTydYeHHe 3(UpOB 1eutono3bl. [loHsTue 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alle€TaTHBIN MIETK).



OKCIEpUMEHTAIbHbIE METOJIbl M3Yy4YEeHHUs BEIIECTB W MX IMPEBpaIlCHUI:
PacTBOPUMOCTD Pa3IUYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBUE ATAHOJA C HATPUEM,
OKHCJIEHHE 3TUJIOBOTO CIUPTA B aJIbJETHU]I HA PACKAIEHHOW MEOHON MpPOBOJIOKE,
OKHUCJICHUE STUJIOBOrO CHUPTA JAUXPOMATOM Kajusi (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), KAYECTBEHHBIC pPEAKIMM Ha aJbJCTUIIBl (C THUIPOKCUIIOM
muammuHcepeOpa(l) wu  ruppoxcumom  meau(ll)), peakuuss rAunEpuHa €
ruapokcugom meau(ll), xumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IUIOKO3bl ¢ Tuapokcuaom menu(ll), B3aumoneiictBue
KpaxMajla ¢ MOJIOM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/ad Mo TeMaMm «CHupThl U
denounby, «KapooHoBbIE KUCTOTHI. CII0KHbBIE Y3PUPB».

A30TCoep:KalMe OPraHnYecKre coeTuHeHusl.

AMHHBI — OpTaHWYECKHUE MPOU3BOJHBIC amMMuaka. Knaccudukanys aMuHOB:
anudaTUYecKue M apoMaTHYECKue; TMEePBUYHbIC, BTOPUYHBIE U TPETUYHBIC.
Crpoenue moiiekys, obmas gopmyna, Uu3oMepusi, HOMEHKIAaTypa U (usndyeckue
cBOMcTBa. XMMHUUYECKOE CBOMCTBA anu(aTUYeCKUX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aUMOJCHCTBHE MEPBUUHBIX AMHHOB C a30THUCTON KHUCJIOTOM.
Conu ankuiiaMMOHHUSL.

AHWIMH — TIPEACTAaBUTENIb AMUHOB apomaTuyeckoro psaa. CrpoeHue
aHuiavMHa. B3anMHoe BiIMsSIHUE TPy aTOMOB B MoOJjieKyJje aHuiauHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHwinHA. KauecTBeHHbIE peakuuu Ha aHWIMH. CrocoObl
MOJIYYCHHUSI M TpUMEHEeHHe anudarmueckux aMuHOB. [lomyueHue aHunmHaA u3
HUTPOOEH301a.

AmuHokucioTel. HoMeHknaTypa u nzomepusi. OTAenbHbIE TPEACTABUTENH O
AMUHOKHUCJIOT: TJUIWH, ajaHuH. @Du3nuecKkue CBOWCTBA aMHUHOKHCIIOT.
XUMUYECKHE CBOWCTBA AMHUHOKHUCIOT Kak aM(OTEpHBIX  OpPraHUYECKHUX
COCIMHECHMM, peaKIus TMOJUKOHACHCAIINN, OOpa30BaHWE TMENTHIHOW CBS3U.
buonornueckoe 3HaueHNE aMUHOKUCIOT. CUHTE3 U THUIPOJIN3 MENTH/IOB.

benku kak mnpupoaHbie TonuMmephl. llepBuuHasi, BTOpUYHAs W TpeTUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOMCTBa O€JIKOB: THAPOJIU3, JEHATypalusi,
KayeCTBEHHbBIE PEaKIIMH Ha OCIKH.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HHUsI BELIECTB W MX IPEBpAILCHUI:
pacTBopeHHe O€IKOB B BOJIE, JE€HATypalusi OCJIKOB MpPU HAarpeBaHUU, IBETHHIC
peakiuu Ha O€JKH, peIIeHHEe OHKCIEPUMEHTAIbHBIX 3aJa4 10 TeMaMm
«A30TCoAepKaIINE OPraHUYECKUE COeTUHEHU» U «Pacrio3HaBaHre OpraHMYEeCKUX
COCAMHEHUID.

BbicokoMoJIeKyJISIPHBbIE COeINHEHMS.

OCHOBHBIE MOHATUS XUMHUH BBICOKOMOJIEKYJISIDHBIX COEOUHEHHII: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETEHBb MOJUMEpPHU3AIUU, CPEIHSST MOJICKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COCAMHEHUN —
NOJINMEPU3ALMS U MOJUKOHJEHCALUS.

[Tonumepuble Marepuanbl. Ilnactmacchl (NMONMATHIICH, MOJUIIPOINUIIEH,
MOJIMBUHWIXJIOPU, TOJUCTUPOJ, MOJMMETHIMETaKpUIAT, TMOJUKapOOHATHI,
novdTIWICHTepedTanaT). Y TUIN3alus U nepepadboTka miacTyKa.

DnacTOMEDPBI: HaTypaJIbHbII KayuyK, CUHTETUYECKHUE KayuyKH
(OyTaaMeHOBBIN, XJIOPOINPEHOBBIN, U30MPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

Bosokna: HaTypalibHbI€ (XJIONOK, IEPCTh, MIENK), HICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KApOH U JIABCaH).

[Tonumepsl CHEIUAIBHOTO Ha3HA4YCHUS (Tedon, KeBJap,
AJIEKTPOINPOBOASIINE TOJIUMEPBI, OMopa3iaraeMple NOJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUsI BELIECTB W MX IMPEBpAILCHUI:
O3HaKOMJIEHHE ¢ 00pa3llaMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3amau 1o TeMe «Pacno3HaBanue
IJIACTMAcC U BOJIOKOHY.

Pacuérnbie 3anaum.

Haxoxnenne wmomnekymasipHoii ¢GOpMysIbl OPraHUYECKOTO COCAUHEHUS TI10
MAacCOBBIM  JIOJIIM  JJIEMEHTOB, BXOJSIIUX B €ro COCTaB, HaxOXJECHHUE
MOJICKYJISIPHON  (OpMYJIbI OpPraHMYECKOrO0 COEIUHEHHS Mo Macce (00bEMY)
MPOJYKTOB CropaHusi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOTYKTOB
peaKkuy W/WIW WMCXOJHBIX BEIIECTB, YCTAHOBICHHUE CTPYKTYPHOU (HOPMYJIBI
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €ro XMMHUYECKHX CBOMICTB WM CHOCOOOB
MOJIYYeHHSI, ONpeeNieHue JOJIM BBIXOJAa MPOJAYKTa PEAKIUU OT TEOPETUUYECKU
BO3MOXHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexXnpeaMeTHBIX CBSI3€M NPU U3YYEHUU OPraHUYE€CKOW XMMHUU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAy4YHBIX TIOHSATHUW, TaK M TOHSTHUH, MNPUHIATBIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0uue ecTecCTBEHHO-HAYYHbIE TIOHSTHUS: ABJICHUE, HAYUYHbIN (haKT, TUIIOTE3a,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukaius, HAOIIOJCHUE, H3MEpPEHHE,
AKCIIEPUMEHT, MOJIEJIb, MOJICJIMPOBAHUE.

®duzuka: Marepusi, aToM, JIJIEKTPOH, MPOTOH, HEWTPOH, MOJIEKyJa,
SHEPreTUYECKUI ypOBEHb, BEILIECTBO, TEI0, OO0BEM, arperaTHO€ COCTOSIHUE
BEIECTBA, (DM3UYECKHE BEIWYUHBI, CIWHUIBI WU3MEPEHHUS, CKOPOCTh, JHEPTHs,
Mmacca.

buonorusi: kierka, opraHusM, OJKocucTeMa, Ouocdepa, MeTadOIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(HBIA THUIl MUTAHUSA, OpOKEHUE,



dorocuHTe3, IBIXaHHWE, OENKH, YIJICBOABI, JXUPbI, HYKIECUHOBBIC KHCJIOTHI,
(bepMeHTHI.

['eorpadusi: mone3HbIe UCKOTTaeMbIE, TOILUIHBO.

TexHoyorus: MUINEBBIE TPOIAYKTHI, OCHOBBI DPAalMOHAIBHOIO IUTAHUS,
MOIOIIUE CPEIICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHUM.

AtoM. CocTaB aTOMHBIX siiep. XuMudeckuil snement. M3oromnel. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIC YHCIA. DHEPTeTUYECKHE YPOBHU U
noaypoBHHU. ATOMHbIE opOuTanu. Kinaccupukamus XuMrU4ecKux 3J€MEHTOB (s-, p-,
d-, f-snmementn). PacmpeneneHue AIEKTPOHOB 1O AaTOMHBIM — OpPOMUTAISM.
DJIEKTPOHHBIE KOH(PUTYpAIIUU aTOMOB 3JIEMEHTOB MEPBOr0—4ETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHUH, JIEKTPOHHBIE KOH(PUTYpaIliyd HOHOB.
DJIEKTPOOTPULIATENBHOCTb.

[Tepnoanueckuii 3axkoH u [lepuoanyeckas cucremMa XUMUUYECKUX DJIEMEHTOB
JI.1. MenneneeBa. CBs3b NEPUOAUYECKOTO 3akOoHA M llepronnueckoinl cucTemsl
XUMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOPUEHM CTPOECHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKUX PJIEMEHTOB M 00pa3yeMbIX UMHU
IPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaMm H Iepuoaam. J3HAYEHUE
nepuoanyeckoro 3akona /.M. Menneneesa.

XuMHYECKasi CBSI3b. BUIBl XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAS,
MeTayuindeckas. MexaHu3Mbl 00pa3oBaHUs KOBAJICHTHOW CBS3U: OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIN. DHEPrus U IJuHa cBs3U. [lonsipHOCTD, HATPaBIEHHOCTD U
HAChIIIAEMOCTh KOBAaJIECHTHOW CBA3U. KpaTHbeie cBs3u. BogoponHas CBA3b.
MexMOJIEKYIISIPHBIE B3aUMOJACHCTBHUS.

BaneHTHOCT, W BaJEHTHBIE BO3MOXHOCTH aTOMOB. CBS3b 3JIEKTPOHHOMN
CTPYKTYpPbI MOJIEKYJ C UX T€OMETPUUECKUM CTPOEHUEM (HA IPUMEPE COCAMHEHUN
3JIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBienne 0 KOMIUIEKCHBIX coeAuHEeHUsAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUIEKCHBIX COCJAMHEHUH.
[ToHATHE O KOOPAMHALIMOHHOW XUMUH.

BemecrBa  MONEKYJSIPHOTO M HEMOJIEKYJSIDHOTO  CTpOEHHs.  Tumbl
KPUCTANIMYECKHUX PEIIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[Tonstne o nucnepcHbix cucrtemax. Mictuauble pactBopsl. [Ipencrasienue o
KOJUIOUJIHBIX pacTtBopax. CrocoObl BBIPAKEHUS KOHIEHTPALUM PacTBOPOB:
MaccoBasl J0JIs BEIIECTBA B PACTBOPE, MOJISIpHAsl KOHIEHTpauus. Haceienusie u
HEHACBIIIEHHBIE PACTBOPBI, pACTBOPUMOCTh. KpHcTamioruaparsl.



Knaccudukanus 1 HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. TpUBUATLHBIE
HAa3BAHUSA OTJEIIbHBIX MPEACTABUTEIEH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUYECKUX peakiuii B HEOPTAaHMYECKOW U OpPraHUYeCKOn
XUMHH. 3aKOH COXPAaHEHUS MAacChl BELIECTB; 3aKOH COXPAHEHUS W MPEBPALICHUS
SHEPIruu MPU XUMUYECKUX peakiusX. TermoBbie 3pPeKkThl XUMUUESCKUX PEAKIIHMA.
TepMoXxuMUyYeCcKre ypaBHEHHS.

CKOpOCTh XMMHUYECKOUN pEaKIuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (HaKTOPOB.
['omorenHnsle u rereporennsie peakuuu. Karanus u katanu3aTtopsl.

OO6parumble 1 HeoOpaTUMBbIE peakiuu. XUMHueckoe paBHoBecue. KoHncranra
XUMHUYECKOro paBHOBecusl. DakTopbl, BIMUSIONIME HA IMOJ0KEHUE XUMHUUYECKOIO
pPaBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIEHTPAIIMU BEIIECTB, YYACTBYIOIINX B
peakumu. [Ipunnun Jle [larense.

Onektponutuyeckas aucconuaiusi. CuibHbIe W clIa0ble DJIEKTPOJIUTHI.
Crenenp nuccoumanuu. Cpela BOIHBIX PAacTBOPOB: KHUCJIOTHAs, HEWTpalbHasd,
miesnouHas. Bonoponusiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ peakiuuu.  CTeneHb  OKHCIICHHS.
Okucnautenb M BOCCTaHOBUTENb. [lpomecchl OKHUCIEHHS YW BOCCTaHOBJICHUS.
Baxnelnime OKUCIUTEIM U BOCCTAHOBHUTENIM. MeToa »JIeKTpoHHOTO OalnaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HHUsI BELIECTB W MX IMPEBpAILCHUI:
pa3loKEHUE IIEPOKCUAA BOAOPOJAa B MPUCYTCTBUU KAaTAIU3AaTOpPA, MOJIEIHU
KPUCTAJNIMYECKUX PEHIETOK, IPOBEIEHUE peaKIMii HOHHOTO OOMEHa, OIpe/iesieHre
Cpelbl PacTBOPOB C MOMOIIBIO WHIMKATOPOB, M3YUYCHHUE BIMSHHS Pa3TUUHBIX
(GakTOpOB Ha CKOPOCTh XHWMHUYECKOM pEaKIMU U TMOJOKEHUE XUMUUYECKOTO
paBHOBECHSL.

Heopranuueckast xumus.

[Tonoxenune nemeTtamwioB B [lepnoanvyeckoil cucTeMe XuMHUYECKUX 3JIEMEHTOB
J.. MenneneeBa 1 OCOOCHHOCTH CTPOCHHsI UX aTOMOB. DU3MUYECKHE CBOICTBA
HEMETAJIOB. AJUTOTPOIHSI HEMETAILIOB (Ha MpUMepe KUCIIOpoa, cepbl, hocdopa u
yIJIEPOJIa).

Bonopoa. Ilomydenue, ¢uznueckue M XMMUYECKHE CBOMCTBA: pEaKIMU C
METaJlJlaMi ¥ HEMETAJUIAMHU, BOCCTAHOBUTEIIbHBIEC CBOMCTBA. [ mapuasl. TormnuBHbIE
3JIEMEHTHI.

lamorensl. Haxoxaenne B mpupojse, COCOObI MONydeHUs, (PU3NUECKHE U
XAMHUYECKUE CBOMCTBA. [ amoreHoBoAOpoabl. BaxkHenne KUCIOPOACOAepKAIIIE
COeIMHEHHMsI rajoreHoB. JlabopaTopHble ¥ MPOMBIIUIEHHBIE CIIOCOOBI MOTYYEHUs
rajgoreHoB. [I[pumeHeHune raJoreHoB U UX COCIMHEHHUI.



Kucnopon, o3on. JlabopaTopHble W MPOMBIIUIEHHBIE CIOCOOBI MOTYYECHHS
Kkuciopoaa. Ou3nueckue U XMMUYECKUE CBOMCTBA M MPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U TEPOKCHUIBI.

Cepa. Haxoxnenue B MpUPOJE, CHOCOOBI MONMy4YeHUs, (U3MYECKUE U
xumuueckue cBoiictBa. CepoBoaopona, cyiabduasl. Oxcua cepwi(IV), okcun
cepoi(VI). CepHucTasi U cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHL. [IpuMeHenue cepbl U €€ COeTMHEHUI.

A3zor. Haxoxaenue B mpupojie, CHOCOOBI TMOJydeHus, (Qundeckue u
XUMHYECKUE CBOMCTBA. AMMMaK, HUTpUbl. OKcuabl a3oTa. A30THUCTast U a30THAs
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpuMeHenue azora
U €r0 COeIMHEHHI. A30THBIE y1I00pEHHUS.

®ochop. Haxoxnenwe B mpupojsie, CocoObl MOMydeHUs, (GU3HUECKUE H
xumudeckue cBoictBa. @ochuapl U pochun. Oxcunsl dochopa, Gocdopnas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenunenuii. docdopHsie
yA0OpeHus.

Yrinepon, HaxoXIAeHWE B TOpUpPoAE. AJUIOTPOMHBIE MOIU(PUKAIINM.
®duznyeckue W XUMHYECKHE CBOWMCTBA TMPOCTHIX BEMIECTB, OOpa30BaHHBIX
yraepogom. Okcun yriaepoaa(ll), oxcun yranepona(IV), yronpHas kucinora u €€
coJii. AKTUBUPOBAHHBIA yToJib, ancopOuus. dymnepeHsl, rpadeH, yriepoHble
HaHOTpYOku. [IpuMeHeHne NpOCThIX BEHIECTB, 0OPA30BAHHBIX YTIEPOJIOM, U €ro
COCMHEHU.

Kpemunii. Haxoxnenne B mpupoje, CrocoObl MOMy4deHus, (GpU3n4YecKkue u
xumudeckue cpoiictBa. Oxcupn kpemuusi(IV), kpeMHueBas KHUCIOTa, CHIIUKATHI.
[IpuMeneHue kpemMHus U ero coequHeHui. CTeKs0, ero mojiydeHue, BUIbl CTEKIIA.

[Tomoxenne metamioB B [leppoandeckoil CHCTEME XUMHUYECKHUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOSHHSI DJICKTPOHHBIX 000J0YEeK aToMoB MeTauioB. OOmiue
¢dusnueckue cBorcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CnaBbl METaJIOB.

DNEeKTPOXUMHUUECKUNM PsAll  HampsbkeHuil  metamwioB.  OOmue  CrmocoOsbl

IIOJTyYEHHUS METAJIJIOB: TUAPOMETAILTY PTHS, MAPOMETAJLTYPIHsl,
anekrpomerautyprusi. Ilonstue o koppo3uu MmetamuioB. CrnocoObl 3alIUThl OT
KOpPpO3HH.

O6mas xapakrepuctuka MertamuioB [A-rpynnel [lepuoanueckoil cucTeMbl
XUMUYECKUX 3J1eMeHTOB. HaTpuii u kanuii: noaydeHue, GU3n4ecKue 1 XuMUYeCKre
CBONCTBA, IPUMEHEHHE NMPOCTHIX BEUIECTB U UX COCUHEHUM.

O6mras xapakrepuctuka meTtaioB I[A-rpynmer [lepuonuueckoit crucTeMbl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajdblui: IMOJIydeHUe, (U3NUECKUEe U
XMMHUYECKUE CBOWMCTBA, MPUMEHEHUE IIPOCTBIX BEIIECTB U HUX COCAUHEHUM.
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.



AJIOMUHUN: TTOTy4YeHHEe, PU3NUECKUEe U XUMUUYECKHUE CBOMCTBA, TPUMEHEHUE
IPOCTOrO BEIIECTBA W €ro coenuHeHuid. AmdoTepHbIe CBONCTBA OKCHAA U
TUIPOKCHUIA ATFOMUHHUS, TUAPOKCOKOMILICKCHI aJTFOMUAHMUSL.

OO6mast xapakTepucTuka MeTauioB 1o004HBIX mnoarpynn (b-rpymnm)
[leproanueckor CUCTEMbI XUMHUYECKUX JJIEMEHTOB.

du3nyecKue U XMMHYECKHE CBOMCTBA XpOMa U €ro coeauHeHnil. OKCUibl U
ruapokcuansl xpoMa(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomarthl, HX
OKMCIIMTEIbHBIE CBOKCTBA. [loiyyeHne u npuMeHeHne Xxpoma.

dusznueckue M XUMHUYECKHME CBOMCTBA MapraHila M €ro COEOUHEHHI.
Baxwneiimue coenunenuss wmapranna(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). [lepmanranat kanusi, €ro OKUCIUTEIbHbIE CBONCTBA.

duznueckue U XMMHYECKHE CBOMCTBA JKejie3a U ero coeauHeHnil. OKCHUIBI,
ruapokcubl u conu xene3a(ll) u sxeneza(Ill). Ilonydyenne u mpumMeHeHue xenesa u
€ro CILIaBOB.

@u3nYECKue 1 XMMUYECKHE CBOMCTBA MeIU U €€ coenquHenuid. [lomyyenue u
MIPUMEHEHHUE MEJIU U €€ COEIUHECHUN.

[uuk: momyuyenue, (u3myeckrue W XUMHYECKHE CBOWCTBA. AMbOTEpHBIC
CBOMCTBA OKCHJIa M THIPOKCH/IA [IUHKA, THIPOKCOKOMIUIEKCHI IUHKA. [I[puMeHeHune
[IUHKA U €r0 COCIUHEHUM.

DKCHEPUMEHTAIbHBIE METOJbl HM3YyYE€HUS BEUIECTB M HX IPEBPAIICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cepbl, ¢docdopa, Kene3a, MarHus B
KUCJIOpOJIe, HM3YYECHHE KOJUIEKIMU «MeTamipl M CIUIaBbl», B3aUMOICHUCTBHUE
HIEJIOYHBIX U IIETOYHO3EMENIbHBIX METAIIJIOB C BOJION (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
HIEJI0YEH, KAYECTBEHHBIE PEAKIIMM HA HEOPraHUYECKHE aHUOHBI, KATHOH BOJOPOAA
M KaTHOHbl METAJUIOB, B3aWMOJCHCTBUE THUAPOKCUIOB AIIOMUHHS WU LUHKA C
pacTBOpaMH KHCJIOT M HIEJOYEH, PEIICHHE YKCIEPUMEHTAIbHbBIX 33/1a4 M0 TEMaM
«"amorensly, «Cepa u e€ coeauHeHUs», «A30T U (Pochop U UX COCTUHEHUS,
«MeTauibl TJIaBHBIX MOATPYIID», «MeTamibl TOOOYHBIX TOATPYI.

XuMHuS U KU3Hb.

Ponp xumuu B obecrieueHnn yCTOMYMBOTO pa3BUTHS denoBedyecTBa. [lonsTue
0 HaYYHBIX METO/IaX MMO3HAHUS U METOJI0JIOTUN HayYHOTO ucciaenoBanus. HayuHsle
MPUHIIUAIBI OPTaHU3AUN XUMHYECKOTO MPOU3BOACTBA. [IpoMbIlIeHHbIE CITOCOOBI
MOJIyYEHHUs] BAXXHEUIIIUX BEIIECTB (HA MpuUMepe MPOU3BOJCTBA aMMHaKa, CEpPHOMU
KHUCIIOTHI, MeTaHoa). [[poMBIIITIEeHHBIE CTIOCOOBI MOTYUYECHUS METAILIOB U CILIABOB.
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl U €ro nociueAcTsus. Poib xumuu B
o0ecreyeHnn YHEPreTUYeCcKor 6e30MacHOCTH.

XuMHusi U 300pOBbE 4enoBeka. JlekapcTtBeHHble cpeacrBa. [IpaBuna
WCIIOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Pojib XumMuu B pa3BUTUHN METULIMHBI.



XuMUsl MU OCHOBHBIE KOMIIOHEHTHI, MUILEBbIC N00aBKU. Poib xuMuu B
o0ecreyeHnn MUuIeBoil 0€30MacHOCTH.

Kocmernueckne u mapdromepnbie cpenactBa. beitoBas xumwus. [IpaBuna
0€30MacHOr0 MCIOJb30BaHUsl MpenaparoB OBITOBOM XWMHUHM B TOBCEIHEBHOMN
KU3HHU.

XuMUsi B CTPOUTENBCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepuasbl (LIEMEHT,
O€TOH).

XuMHsl B CENIbCKOM X03sicTBe. OpraHu4ecKkrue U MUHEpaIbHbIC yI00pEeHHUS.

CoBpeMeHHbBIE KOHCTPYKIIMOHHBIE MATEpHAJIbl, KPACKH, CTEKIIO, KE€paMUKa.
Marepuansl 11 2IEKTPOHUKHA. HaHOTEXHOI0T M Y.

PacuérHblie 3anaumn.

Pacuétsl: Maccel BemiecTBa WiM 00bEMA Ta30B MO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0BEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIMU BELIECTB,
Macchl (00bEMA, KOJMYECTBa BELIECTBA) MPOJIYKTOB PEAKIMH, €CId OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00bEMa, KOIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKLNH, ECIIU OJHO U3 BEIIECTB JJAHO B BUJIE PACTBOPA C OMPEICIEHHON MaCCOBOM
JIOJIEM PACTBOPEHHOIO BELIECTBA, MACCOBOM JOJM U MOJSPHOM KOHIIEHTPALHMHU
BEILIECTBA B pPAcTBOpPE, [OJM BbIXOJA MPOAYKTAa pEaKUUU OT TEOPETHYECKHU
BO3MOYKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanmuzammss  MeXmpeaIMETHBIX — CBsi3ed TpU  HW3yYCHHH  OOmed U
HEOpPraHn4eckod XxuMuM B 11 Kilacce OoCyIECTBISIETCS Yepe3 UCIOIb30BAHUE KaK
o0IIMX €CTEeCTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATUH, NPUHATHIX B OTIEIbHBIX
peaIMeTax €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01uue ecTeCTBEHHO-HAYYHbIE TIOHSTHUS: SABJICHUE, HAYUYHbIN (haKT, TUIIOTE3a,
TeOopusl, 3aKOH, aHAJIN3, CUHTE3, KiIacCUu(PUKaIUs, MEPUOIUIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICTTUPOBAHHUE.

duznka: MaTepusi, MUKPOMUP, MAKPOMHUP, aTOM, JIEKTPOH, MPOTOH, HEUTPOH,
WOH, U30TOMBI, pAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUUYECKUI YPOBEHD, BELIECTBO,
Teno, 00BEM, arperaTHOE COCTOSHUE BEIECTBA, WICANBHBIA Ta3, (u3mdeckue
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, SHEPTHSI, Macca.

buonorusi: kierka, opranusm, 3KocucTema, buocdepa, MeTabosIu3M, MaKpo- U
MUKPODJIEMEHTBI, OCJIKH, UPBI, YTIEBOJbI, HYKJIEUHOBBIC KHUCIIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIC TOPOJBI, MOJIE3HBIE UCKOMAEMbIE, TOTUINBO,
pecypcsl.

TexHoJOrusA: XUMHUYECKasi TPOMBIIIJIEHHOCTh, METAJUIYPIHsi, CTPOUTEIIbHBIC
MaTepuaibl, CEIbCKOXO3IUCTBEHHOE MPOU3BOACTBO, MUIIEBASI MTPOMBIIUIEHHOCTb,
dbapmalieBTHUYECKAS MPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX



npemnaparoB, IMPOU3BOACTBO KOHCTPYKOHMOHHBIX MATCPHUAJIOB, JJICKTPOHHAsA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



I[INTAHWUPYEMBIE PE3VJIBTATBI OCBOEHUM A ITPOI'PAMMEI 11O XMMHNHA
HA YTJIYBJIIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIbTATBI

B cooTrBeTcTBUM C CHCTEMHO-IEITEIBHOCTHBIM IOJAXOAOM B CTPYKTypE
JMYHOCTHBIX pE3YyJIbTATOB OCBOEHUSA MpeaMeTa «XHUMHsD» Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHUsA BBIACIEHBI CIEAYIOIIME COCTABIISIIONIME: OCO3HAHUE
0OyYaIOIMMUCA POCCUICKOW TPAXKIAHCKONW HACHTUYHOCTH; TOTOBHOCTH K
CaMOPA3BUTHUIO, CAMOCTOSTEIIBHOCTA U CaMOOIIPEICIICHUIO; HAIMYUE MOTUBALUU K
00y4eHHIO; TOTOBHOCTh W CIIOCOOHOCTh OOYYaromIMXcsi PYyKOBOACTBOBATHCS
NPUHATHIMU B OOIIECTBE TMpaBWIaMU M HOPMaMU TIOBEJEHHUS;, HaJIW4YUe
MPaBOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYPhI; CIOCOOHOCTh CTABUTH 1IE€JU U CTPOUTH
YKA3HCHHBIE TIJIAHBI.

JInuyHOCTHBIE pE3yJIbTAaThl OCBOECHUs IpeaMeTa «XUMHS»  OTPAXKarT
c(OPMHUPOBAHHOCTh OIBITa I[IO3HABATEIIbBHOW W MPAKTUYECKON JAESTEIbHOCTU
oOyyJaronuxcs B MpoLecce pean3aiui 00pa3oBaTeNbHON N1eATeTbHOCTH.

JIndyHOCTHBIE pE3yJIbTATBl OCBOECHUS TMpeaMeTa «XUMHS»  OTPAKaAIOT
c(hOPMHUPOBAHHOCTh OTBITA ITO3HABATEIIBHOW W TPAKTUYECKON JCSATEIHHOCTU
oOydJaronuxcsi B MpoIecCe peau3aiii 00pa30BaTeIbHON JACSITEIBHOCTH, B TOM
YUCJIE B YACTHU:

1) rpasKaaHCKOr0 BOCIIUTAHMSA:

OCO3HaHUS 00YUYAIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00s3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IIPABOIOPSJIKY;

NPEACTABICHUS O COLUMAIbHBIX HOPMax M NpaBUJIaX MEKINYHOCTHBIX
OTHOUIIEHHI B KOJUIEKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTA IMPHU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATEIBHBIX 3a/a4, BHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHHMMATh M TNPUHUMATh MOTHBBI, HAaMEpPEHUS, JIOTUKY U
ApTyYMEHTBI IPYTUX MIPU aHAJU3€ PA3TMYHBIX BUJIOB YUEOHOU JESTEILHOCTH;

2) IATPUOTUYECKOI0 BOCIIUTAHUSA:

LIECHHOCTHOI'O OTHOLICHUSI K MCTOPUYECKOMY M HAy4YHOMY HACJIEIUIO
OTCYECTBEHHON XHMMUM,;

YBaXEHUSI K MPOLECCY TBOpPYECTBA B OOJACTH TEOPUUM U IPAKTUYECKOTO
MPUJIOKEHHUSI XUMHUH, OCO3HAHUS TOTO, YTO JAHHBIE HAYKH €CTh PpPE3yJbTaT
JUIMTEIbHBIX ~ HAOJNIOACHUN, KPOIMOTIUBBIX HKCHEPUMEHTAIbHBIX  ITOUCKOB,
MIOCTOSIHHOTO TPY/la YYEHBIX U MTPAKTHUKOB;



MHTEpECa M [O3HAaBaTEJIbHBIX MOTHUBOB B IMOJYYEHUHM U TOCIEIYIOUIEM
aHayiu3e MHPOpPMAIUU O MEPEOBBIX JOCTH)KCHHUAX COBPEMEHHON OTEUECTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO OBEACHMUS;

CITOCOOHOCTH OLEHUBATh CUTYyallMH, CBA3aHHBIC C XUMHUYECKUMHU SIBJICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEIECHUE M TOCTYIKM CBOMX TOBAapUILIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS TMOCJIEACTBUMN
MOCTYTKOB;

4) gopmMupoBaHus KYJbTYPbI 310POBbS:

MOHUMAaHUSl [EHHOCTEH 3I0pOBOr0 U  0e30MacHoro oopasza >KH3HHU,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (pU3myeckomy u
NICUXUYECKOMY 3/10POBBIO;

coOmro/ieHns TpaBuUil 0€30MacHOr0 OOpalleHuss C BEMIECTBAMH B OBITY,
IIOBCEHEBHOM KU3HU, B TPYI0BOU JEATEIBHOCTH;

NOHUMAHHUS LEHHOCTH NpPaBWJl HHAUBUAYAIBHOTO W  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalLlUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HAHMSI TIOCJICICTBUN W HENPUSITUS BPEIHBIX NPUBBIYCK (yHOTpeOIeHUS
AJIKOT0Jisl, HAPKOTUKOB, KypEHHUSI);

5) Tpy10BOI0 BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIeIOBATEIbCKON
NEeSATENbHOCTH, OOILIECTBEHHO TMOJE3HOM, TBOPYECKOW W  JpPYrux BHUAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUHM MPAKTHYECKUX 3a]ay
COIMAJIbHON HAIpaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuil pa3auyHoro pojaa, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS ITPEAMETHBIX 3HAHUH 10 XUMUHU;

YBaKEHHUS K TPYAY, JIOJAM TPyJa U pe3yiabTaTaM TPYAOBOU €SI TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIMUBHAYyaJIbHOW TpPaeKTOPUU
oOpazoBanusi, Oyayimield npodeccuu U peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpedHOoCTe| 00111eCTBa;

6) IK0JI0Orn4ecKOro BOCIMTAHMS

HKOJIOTHYECKHU 11€JIECO00PA3HOT0 OTHOIIEHUS K TPUPOJEC KaK HCTOYHUKY
CYIIECTBOBAHUS KU3HU Ha 3EMIIE;

NOHUMAaHUSl TJIOOAIBHOIO XapakTepa SKOJOTHYECKHX MpOoOieM, BIMSHUS
SKOHOMHUYECKUX MPOLECCOB HA COCTOSIHUE TPUPOJHON U COLUATBHOU CPEABL;



OCO3HAHHS HEOOXOJUMOCTH HCHOJIB30BaHUS JOCTHKEHHM XHUMUH IS
pELIEHUS BOPOCOB PAlMOHAIIBHOTO MPUPOIOIIOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, TMPUHOCIIIUX BPEI  OKPYkKaIOIIEH
MPUPOJIHON Ccpejie, YMEHHS IPOTHO3UPOBATh HEOJArompHATHBIE AKOJOTHUECKHE
MOCTIEICTBUA MPEANPUHUMAEMBIX JEUCTBUM U IPEIOTBPAILIATH UX;

HaJIMYUs Pa3BUTOTO SKOJIOTMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OITbITA NEeSITEIbHOCTH AKOJIOTUYECKOH HAIpaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBAaTbCS MMH B ITO3HABATEJIILHOW, KOMMYHHKATUBHOW M COIHUAIBHOU
MpaKkTUKe, CIIOCOOHOCTM ¥ YMEHHS aKTUBHO IIPOTHBOCTOSITH HJEOJIOTHU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 NTO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY VPOBHIO Pa3BUTHUS
HayKH M OOIIECTBEHHOMN NPAKTHUKH;

NMOHUMAaHMS CHeUUKA XUMHUU KaK HayKd, OCO3HaHMs €€ poju B
GbopMUPOBAaHUU PAIMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IETOCTHOTO
NpeACTaBICHUs] 00 OKpY:KalollleM MUPE KaK O €IMHCTBE MPUPOIBl U YEJIOBEKA, B
MO3HAHUU TMPHUPOIHBIX 3aKOHOMEPHOCTEH | pelieHuH IpobJieM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,

yOSXKJAEHHOCTH B 0OCOOOM 3HAYMMOCTH XUMHUHM JUISI COBPEMEHHOM
UUBUJIM3AIUU: B €€ TyMaHHCTUYECKOM HAIPAaBICHHOCTH W BaXXHOU pPOJIM B
CO37IaHUU HOBOM 0a3bl MaTEPUATHHOU KYJIBTYPHI, B PEIICHUH TJIO0ATBHBIX MPOOIIEM
YCTOWUYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SYHEPIreTUUECKOU, MUILIEBON U
AKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHUU MEAMIIMHBI, 00CCIEYEHUU YCIOBUM
YCIEUIHOTO TPY/1a ¥ SKOJOTUUECKH KOM(POPTHON KU3HU KAXKJOTO JIeHa OOIIECTBA;

€CTECTBCHHO-HAYYHOM TIPAaMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJI0B
MO3HAHMS, MCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
MoJTydyaeMble 3HAHUS JJIS aHaJIu3a U OOBSICHEHUS SIBIICHHM OKPYIKAIOIIEro MUpa U
MPOUCXOIANINX B HEM U3MEHEHUH, YMEHHUS JeaTh 000CHOBaHHBIE 3aKJIIOUCHUS Ha
OCHOBE Hay4dHbIX (DaKTOB M HMEIOIIUXCA JAHHBIX C 1EJIbl0 MOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEJIbHO HKCIIOJIB30BAaTh XHUMHYCSCKUE 3HAHUS IS
penieHus mpo0ieM B peaabHbIX )KM3HCHHBIX CUTYaIUsX;

MHTEpEeca K MO3HAHUIO, UCCIIEIOBATEIBCKOMN AEATEIbHOCTH;

TOTOBHOCTM M  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHMA TI0 XUMHH B
COOTBETCTBHH C )KM3HCHHBIMH TTOTPEOHOCTSIMU;

WHTEpeca K 0COOCHHOCTSM TpyJia B pa3uyHbIX chepax NnpodhecCHOHATbHOM
JIeSITeIIbHOCTH.

METANPEJMETHBIE PE3YJIBTATBI



MeranpeaMeTHbIe pe3yJbTaThl OCBOCHUS MPOTPaMMBI [0 XUMUU HAa YpOBHE
cpeaHero oo1ero 0opa3oBaHus BKIIOYAIOT:

3HAYMMBIE  JUIA (bopMHpOBaHHA  MHPOBO33PEHHSI  OOYydYarOIIMUXCS
MEXKIUCHUILUIMHAPHBIE (MEXKMPEIMETHbIE) OOIICHAYYHbIE MOHSITHUS, OTPAKAIOLIUE
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJIOB IO3HAHU,
UCIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, dSHEPIHs, SBJICHUE,
poLecc, CUCTEMa, HAyYHbIA (pakT, MPUHLMII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIeA0BaHUE, HAOIIOJEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yHUBEpCaJIbHbIC Y4eOHBIC NEeWCTBUs (TO3HABaTEIbHBIC, KOMMYHUKATHBHbIC,

PETYJISTUBHEIC), 00€eCIIEUnBAIOIIINE dbopmHpoBaHHE (GyHKIIMOHATBHOM
I'PaMOTHOCTH M COIMATLHON KOMIIETCHITUN 00yJarOITHXCs;
CIIOCOOHOCTBH oOyyJarommxcst HUCIIOJIb30BATH OCBOECHHBIE

MEXKIUCIUILUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHbIC y4eOHbIC
JIEVCTBUA B MO3HABATEILHOM U COILUAIBHOW MPAKTHUKE.

MertanpeaMeTHbIE Pe3yJabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMHU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUS

1) 6a3oBble JIOrHYECKHUE TeHCTBUA:

CaMOCTOATENIbHO  (OPMYJIMPOBAaTh W AKTyaJIH3UpoOBaTh  MPoOJIeMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENEATh 1M JCSATEIbHOCTH, 3aJlaBas IMapaMeTpbl M KPUTEPUH HX
JOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C MTOCTABJICHHBIMHU HCJISIMU;

UCIIOIb30BaTh MPU OCBOCHHM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIIJICHUS:
BBIJICJISTh XapAKTEPHbIE MPU3HAKU MOHITUN M YCTaHABIMBATH WX B3aUMOCBSI3b,
WCII0JIb30BaTh COOTBETCTBYIOIIME IMOHATHS I OOBSICHEHUs OTIASIbHBIX (PAKTOB U
SIBJICHU;

BHIOMpaTh OCHOBAHUSI M KPUTEPUU JJid KJIacCU(PUKAIIMU BEIIECTB W
XUMHUYECKUX PEAKIUN;

YCTAaHABJIMBAaTh MPUYMHHO-CIECACTBEHHBIE CBA3UM MEXIYy H3y4YaeMbIMU
SABJICHUSIMU,

CTPOHUTH JIOTMYECKUE pacCyXJAeHus (MHAYKTUBHBIC, JACAYKTHUBHBIC, IIO
AQHAJIOTHM), BBISIBISATH 3aKOHOMEPHOCTU M MPOTHUBOPEUHS B PacCMaTPUBAEMBIX
SIBJICHHSIX, (DOPMYJTMPOBATH BHIBOJIBI M 3aKIIFOUCHHS,

MPUMEHATh B MPOIIECCe MO3HAHUS UCIOJIb3YEMbIE B XMMHUU CUMBOJHUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOACIIBHBIC TPEACTABICHUS — XUMUUCCKUN
3HaK (CUMBOJI) PJIEMEHTa, XUMHUUecKas (popMyia, ypaBHEHHE XUMUUECKON peaKIuu
— MpU pElIeHUM YUYEOHBIX MO3HABATEIBHBIX M MPAKTHUYECKUX 3a7ad, NPUMEHSThH



Ha3BaHHbIE MOJIEIbHBIC MPEACTABICHUS JJIS BBISBICHHUS XapAKTEPHBIX MPU3HAKOB
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIU.

2) 0a30oBbI€e HCCIIEeI0BATEIbCKHE AeiiCTBUA:

BJIAJIETh OCHOBAMHU METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB M XUMHUYECKUX
peakuuii;

(opMyIMpPOBATH LIEJU U 33/1a4U UCCIIEI0OBAHUS, UCIIOIb30BATh TOCTABICHHBIE
U CaMOCTOSTEIbHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KaueCcTBE HMHCTPYMEHTA
NO3HaHUsI U OCHOBBI JUIsl (POPMHPOBAHUS TMIOTE3bl IO MPOBEPKE MPAaBUIBLHOCTU
BBICKa3bIBAEMBIX CYKJICHUN;

BJAJE€Th HAaBBbIKAMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M MPOBEACHUS
YYEHHUYECKHX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHMs HaOMIOJATh 32 XOJA0M
Ipolrecca, CaMOCTOSITEIbHO IPOrHO3UPOBATh €ro pe3ysbTaTr, (OopMyJIHUpOBATH
000011IeHNsT ¥ BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB MCCIEOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOEIaHHON paboTe;

OpuoOpeTaTb OMNBIT YYEHWYECKOM HCCIEAOBATENbCKOM M MPOEKTHON
NEeSATENbHOCTH, MPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUIEHUs] NPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pa3IMYHbIX
METOJI0B MTO3HAHMUSI.

3) pabora ¢ nunpopmanueii:

OpUEHTHUPOBAThCA B PAa3JUMYHBIX HCTOYHHMKAX UWH(Mopmanuu (Hay4HO-
HOMYyJIsSIpHAsl JIUTepaTypa XHMHUYECKOTO COJEP)KaHUA, CIPaBOYHBIE MOCOOus,
pecypcsl HTepHeTa), aHanmu3upoBaTh MH(YOPMALMIO Pa3IMYHBIX BUAOB U (popm
Ipe/ICTaBIICHNUS, KPUTHUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HENPOTUBOPEYUBOCTb;

(OopMyIMpPOBATH 3alpPOCHl U NPUMEHATH PA3NIMYHBIE METOIbI MPU MOUCKE U
otoope wuHMOpPMAIMK, HEOOXOAWMOW JUISI BBINOJHECHHS YYSOHBIX 3aJad
onpenenEHHOro THIA,

npuoOpeTaTh OMNBIT HMCHOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTUN U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  MpeCTaBICHUS
uHdopmaImu (cxeMbl, rpaduKu, TUarpaMmbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH A3BIK B KAUECTBE CPEJICTBA MPU PabOTE C XUMUYECKON
uH(popMalel: MPUMEHATh MeEXIpeaMeTHble ((PU3nYecKne U MaTeMaTUYECKUE)
3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEBHATYPBI, HOMEHKIIATYPY;

HCITI0JBb30BAaTh 3HAKOBO-CMMBOJHMYCCKHUEC CPEACTBA HATTIAJIHOCTH.

KOMMyHHKaTI/IBH])Ie YHuUBEpPCAJIbHLIC y‘leﬁﬂble HQﬁCTBHH:



3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYk Aa€MOI TEMBI B XOJI€ AUAJIOTa U/ WK
JUCKYCCHUH, BBICKA3bIBaTh UieH, ((OPMYIUPOBATH CBOU MPEIIOKEHUS
OTHOCHUTEJIbHO BBIITOJIHEHUS NIPEIIOKEHHON 3a/1a4;

BBICTYIIaTh C TPE3CHTAIUCH Pe3yJbTaTOB IO3HABATCIIBHON JEATCIILHOCTH,
TIOJTyYEHHBIX CAMOCTOSITEIILHO HITH COBMECTHO CO CBEPCTHUKAMH IPH BBIIOJTHCHUN
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTUYECKONH pabOThI MO UCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, Peaan3alliid Y4eOHOTo MPoeKTa, U POPMYJIUPOBATH BHIBOIBI
10 pe3yjbTaTaM MPOBEACHHBIX HCCIICIOBAHMNA MyTEM COTJIACOBAHMS TO3MUIMHA B
xoJ1e 00Cy X ICHHS 1 OOMEHA MHEHUSMH.

PeryisiTuBHBIC YHUBepCAJbHbIC YUeOHbIE 1eiiCTBUA:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBISATh CBOIO I103HABATEIbHYIO
NeSATENbHOCTh, Ompenensis e€ Leau M 3aJadyd, KOHTPOJIHUPOBaTH W 1O Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpeIjaraéMblid ajroput™m ACHUCTBUN mpu
BBIMIOJTHEHUH YYE€OHBIX W UCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Hambosee
b dEeKTUBHBIN Ccroco0 WX pereHuss ¢ y4ETOM TOJNYYCHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUUYECKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CaMOAHAIN3a W
CaMOOLIEHKH.

HPEJMETHBIE PE3YJIBTATBI

[IpenMeTtHbie pe3yabTaThl OCBOCHUS MPOrPAMMBI 110 XUMHUU HA YTIIyOJIEHHOM
YpOBHE Ha ypOBHE CPEAHETO 00IIero 00pa30BaHMsI BKIIOYAIOT Clienu(pruaecKue s
y4eOHOTO mpeaMeTa « XUMHUs Hay4dHbIE 3HaHUS, YMEHUS U CIIOCOOBI JEHCTBUI TI0
OCBOCHHIO, MHTEPIIPETAIIMU U MPeoOpa30BaHUI0 3HAHUM, BUBI IEATEIbHOCTH T10
MOJIyYEHUI0 HOBOTO 3HAHUA W MPUMEHEHUIO 3HAHUW B Pa3IMYHBIX YYEOHBIX
CUTYyalUsIX, A TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYallUsIX, CBSI3AHHBIX ¢ XUMuen. B
IporpaMMe II0 XHMHUU NPEAMETHBIE PE3YyJIbTAaThl MPEACTABICHBI 110 TOJaM
W3YUYCHHS.

10 KUIIACC

[IpenMeTHble pe3ylnbTaThl OCBOEHMS Kypca «OpraHuueckas XUMUSI»
OTPAKAIOT:

c(hOpPMUPOBAHHOCTh TMPEJCTABICHHUI: O MECTe M 3HAYCHUU OPraHUYECKOU
XUMUHU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOoJIi B 00ECIIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTMYECKON, SHEPreTUUECKOU U
MUIIEBON 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MATEPHUAJIOB,



HOBBIX HMCTOYHHUKOB SHEpIruy, B obOecrnieueH PalMOHAIIBHOTO
IPUPOIOIIOIH30BaHUsI, B (OPMHUPOBAHUN MHUPOBO33PEHUS WM OOIIEH KYyJIBTYpPHI
YEJI0OBEKA, a TAKKE IKOJIOTUUECKH 0OOCHOBAHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO
Y IPUPOJIHOM CpELE;

BJIAJICHUE  CUCTEMON  XMMHUYECKUMX  3HAHUH, KOTOpass  BKJIKOYAET:
OCHOBOIIOJIAralOIIEe MOHATUS — XUMUUYECKHUM AJIEMEHT, aTOM, AP0 U 3JIEKTPOHHAS
obomouka aroma, s-, p-, d-aTOMHBIE OpOWTANM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHMSI aToMa, THOpUAM3alusg AaTOMHBIX oOpOuTaned, HOH, MOJIEKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKAsI CBSI3b,
MOJIb, MOJISIpHAsl Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKeNeT, (PyHKIMOHAIbHAs
rpymmna, pajaudkai, CTPYKTypHble (opMyibsl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJICTHBIC), M30MEpHUsl CTPYKTypHas M MPOCTPAHCTBEHHas (TeoMeTphuecKas,
ONTHYECKasi), HM30MEPbl, TOMOJOTUYECKUA PpsJl, TOMOJOTH, YIJIEBOJOPOIbI,
KHCIIOPOJI- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHHUS,, MOHOMED, MOJUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIPHBIE COCAUHEHUS; TEOPUHU, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHUS OpPraHUYECKHX
BemiecTB A. M. ByTiepoBa, 3aK0OH COXpaHEHHUSI MAacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpPEBpallCHUsT DHHEPIUM TMPU XUMHUYECKUX PpEaKUUsAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN SI3BIK XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
MOHUMAaHUSI TPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBIICHUMW; MPEACTABICHUSA
0 MEXAaHM3MaX XHWMHUYECKUX pEakKuh, TEPMOJUHAMUYECKHX W KUHETHYECKUX
3aKOHOMEPHOCTAX UX IPOTEKAHUs, O B3aUMHOM BJIMSHUU ATOMOB U IPYIIT aTOMOB B
MoJIeKyIaX (MHAYKTUBHBIA U Me30MepHbIN 3¢ dekTsl, opueHTanTtsl | u Il pona);
(aKkTOJIOTMYECKHUE CBEJCHHMS O CBOMCTBAaX, COCTaBe, IMOJYYEHUU U 0O€30MacCHOM
UCIIOJIb30BAaHUN BAXXKHEUIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NEATEIbHOCTH  YEJIOBEKa, OOIIMX  HAyYHbIX MNPUHLIUNAX  XUMHYECKOIO
IPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOJA, TEpepabOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISBISATH XapaKTEPHbIC MPHU3HAKW TOHSATHIMA,
YCTAHABIIUBAaTh WX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOLIME MOHATUS MPHU
ONMCAHUU COCTAaBAa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCNHECHUN;

c(hOpMHUPOBAHHOCTh YMEHUM:

UCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY JJII COCTABJIEHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYJT OPTaHUIECKUX
BEILIECTB;

COCTaBJISITh YPABHEHHSI XUMHUUYECKUX PEAKIHUM U PACKPBIBATh UX CYIIHOCTH:
OKHMCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKUUMU  IIOCPEICTBOM  COCTaBJICHUSA
AJIEKTPOHHOIO 0OajaHca »dTUX peaklui, peakiuil HOHHOro OOMeHa IyTEéM
COCTAaBJIEHUS UX TIOJIHBIX M COKPAIIEHHBIX HOHHBIX YPABHECHUH;



W3TrOTaBJIUBATh MOJIEIN MOJIEKYJI OPraHUYECKUX BEIIECTB ISl WIUTIOCTPALUU
UX XUMUYECKOT0 ¥ MPOCTPAHCTBEHHOT'O CTPOECHUS,

c(hOpPMHUPOBAHHOCTh YMEHHI: yCTaHABIMBATh MPUHAJICKHOCTh U3YYCHHBIX
OpPraHMYECKUX BEIIECTB [0 HX COCTAaBY M CTPOCHHID K OMNPEACIEHHOMY
KJaccy/Tpynmne COCIMHEHUM, JaBaTh UM Ha3BaHMUS 10 CHUCTEMaTHYECKOU
Homenknarype (IUPAC) u npuBoIuUTh TPUBHAIbHBIE HA3BAHUS JJIS OTACIIBHBIX
NpEeACTABUTENICE OPraHMYECKUX BELIECTB (ITUJIEH, alleTUJIEH, TOJIYOJI, TIULEPUH,
ATWJICHIJIMKONb, (GeHos, (QopManbIerull, aneTaablerujl, aleToH, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KACIIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
[JIMIWH, aJaHuH, MalibTo3a, (PYKTO3a, aHWJIUH, JTUBUHUJ, U3OIPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHUe);

c(OPMHUPOBAHHOCTh YMEHHUS OMNPEAENATh BHUJ XHWMHUYECKOW CBS3U B
OpraHUYEeCKUX COCJIMHECHMSIX (KOBAJICHTHAasT W WOHHAs CBsI3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOPMUPOBAHHOCTh YMEHHUS NPUMEHSATH IMOJOKEHUS TEOPUU CTPOEHUS
opranundeckux Bemects A. M. bytnepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHS;

c(OpMUPOBAHHOCTh ~ YMEHUH  XapaKTepu30BaThb  COCTaB, CTPOEHUE,
dbu3uYecKkre M XMUMHUYECKHE CBONCTBA TUMUYHBIX MPEICTABUTENCH pPa3IuYHBIX
KJIACCOB OPraHUYECKMX BEIECTB: AJKAHOB, LIMKIJIOAIKAHOB, aJIKEHOB, AJIKAJUEHOB,
QJIKUHOB, apOMAaTUYECKHUX YIJIEBOJAOPOAOB, CIUPTOB, albJETHJOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTBIX U CIOXKHBIX 3()DUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHUHOKHUCJOT, OEJIKOB, YTJEBOJAOB (MOHO-, AW- U TMOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYID  CBSI3b  MEXKJAY  HUMH  yPaBHEHHUSIMU
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIMH C UCIOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(OPMHUPOBAHHOCTh yMEHHUS TMOATBEPKIATh Ha KOHKPETHBIX MpHUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPTaHUYECKUX COSTUHEHUM OT
KPaTHOCTU U THUIMA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AMMHOTO BIIUSIHUSL aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHUKHU YTIJIEBOJIOPOIHOTO
CeIpbsi  (HeTh, NPHUPOIAHBIA Ta3, Yrojb), CIOCOOBI €ro mepepaboTKu U
MPaKTUYECKOE TPUMEHEHHE MPOIYKTOB MepepadOTKH;

c(hOpPMUPOBAHHOCTh BIAJEHUS CUCTEMOW 3HAHUM O €CTECTBEHHO-HAYUYHBIX
METOJax MO3HaHUSA — HAOJIIOJACHUU, U3MEPEHUH, MOJICTUPOBAHUN, SKCIEPUMEHTE
(pea’bHOM M MBICJIEHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHUS,

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSATH OCHOBHBIE OTIEpALMU MBICIIUTEILHON
NEeSATENbHOCTH — aHaJIM3 U CHHTE3, CpaBHEHHE, O0O0OIlEeHHEe, CHUCTEeMATH3alUIO,



BBISIBJICHHE TPUYNHHO-CIICICTBEHHBIX CBSI3€H — JUIsl M3YYCHHS CBOMCTB BEIIECTB U
XUMHUYECKUX PEAKIUN;

c(OpPMUPOBAHHOCTh YMEHUH: BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUH C
HNOHATUAMU U MPEACTABICHUSMU JPYIMX €CTECTBEHHO-HAYUYHBIX MPEIMETOB JIs
0ojee OCO3HAaHHOTO NOHMMAaHUSl CYIIHOCTH MATEpUaJIbHOTO E€IUHCTBA MHpA,
UCTIOJIb30BaTh CHUCTEMHBIC 3HAHMUS MO OPTraHMYECKOW XUMHUH I OOBACHEHUS U
IPOTHO3UPOBAHMUSI SBJIICHUHN, HIMEIOIINUX €CTECTBEHHO-HAYUYHYIO IPUPOLY;

cOPMUPOBAHHOCTh YMEHMI: TPOBOAUTH pacdy€Tbl IO XUMHYECKUM
(GopMysiaM U ypaBHEHUSIM XMMHMUECKHUX PEAKLMH C UCIOJb30BaHUEM (DU3MUECKUX
BEIMYMH (Macca, O0bEM Ta30B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOIIHUX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOXKJIECHUIO XUMUYECKOU
(dopMyIbl BemiecTBa MO M3BECTHBIM MAacCOBBIM JOJSIM XUMHYECKHX 3JEMEHTOB,
IPOAYKTaM CrOpaHusi, JIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OpPMHUPOBAHHOCTh YMEHUI: POTHO3UPOBATh, AHAJIM3UPOBATh U OLIEHUBATH
C TIO3MIMH  DKOJIOTHYECKOM  O€30IIaCHOCTU  IIOCIEACTBHSA  OBITOBOM |
IPOU3BOJICTBEHHOM JAEIATEILHOCTH YEJIOBEKa, CBI3aHHOM ¢ epepaboTKOIl BEIecTs,
UCIIOJIb30BaTh MOIYYEHHbIE 3HAHUS U1 IPUHATHSA TPAMOTHBIX peUIeHU mpodiieM
B CUTYallUsX, CBSI3aHHBIX C XUMHEH;

c(hOpPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIHO TUIAHUPOBATH W TIPOBOAWTH
XUMHUYECKUN DJKCIEpUMEHT (TIOJyYeHHE U HW3YYCHHE CBOWCTB OPraHUYECKUX
BEIIECTB, KAa4YECTBEHHbIE pPEAKUUU YIJIEBOJAOPOJOB PA3NUYHBIX KIJIACCOB U
KHCJIOPOJICO/IEPKALUX OPraHUYECKUX BELIECTB, PEIIEHUE SKCIIEPUMEHTAIBHBIX
3aJa4 MO PACIO3HABAHHIO OPraHMYECKUX BELIECTB) C COOJIOJECHUEM IpaBHII
Oe3omacHoro oOpamieHusi ¢ BellecTBaMU M J1A0OPAaTOpPHBIM 00OPYJIOBaHUEM,
(GopMyaMpOBaTh LENb HWCCIEAOBAHMS, NPEACTABIATh B pa3IMdHON (opme
pe3yNIbTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATh # OLIEHUBATh UX JOCTOBEPHOCTH;

c(OpPMUPOBAHHOCTh YMEHUM:

coOJI0/IaTh MpPaBUIJIA HKOJOTHYECKHU 11eJ1IeCO00pa3HOro MOBEJACHUSI B OBITY U
TPYJOBOM NEATETBHOCTH B LIEJSAX COXPAHEHHUS CBOErO 3J0pPOBbA, OKpPYKarollen
IPUPOTHON CPEbl U JOCTHKEHUS €€ YCTOWYMBOTO Pa3BUTHUS;

OCO3HaBaTh ONACHOCTh TOKCHYECKOTO JEWCTBUS Ha >KUBBIE OPraHU3MbI
onpeaenéHHbIX OPraHNYEeCKUX BELECTB, MOHUMas cMmblci nokaszarens [1I1K;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHUS OPraHUYEeCKUX BEIIECTB B
POMBIIUIEHHOCTH U B OBITY C TOUKH 3PEHHUSI COOTHOIIEHUS PUCK-TIOJIb3a;

c(OPMUPOBAHHOCTh YMEHUMN: OCYIIECTBIATH II€JICHANIPABICHHBIM TMOUCK
XUMHUYECKON MH(POpMAIIMU B Pa3IMUHbIX HCTOYHUKAX (Hay4Has U yueOHO-Hay4Has
JAUTepaTypa, CpecTBa MaccoBOM nHpopManuu, HTEpHET U Apyrue), KpUTUUECKU
aHAJIM3UPOBATh XUMUYECKYI0 HH(OpMaIHio, epepadaTriBaTh €€ U NCIOIB30BaTh B
COOTBETCTBHHM C MIOCTaBJICHHON y4eOHOI 3a1aueil.



11 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOEHUS Kypca «OOmIass m HeopraHUYecKas
XUMUSD» OTPakKaroT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM €IUHCTBE MHUDA,
3aKOHOMEPHOCTSX M TO3HABAEMOCTU SBJICHUM TPHUPOJBI, O MECTE W 3HAYCHUU
XUMUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIEYEHUU YCTONYMBOIO
pa3BUTHSA, B PEIICHUU IPOOJEM HKOJOTHYECKOH, IHEPreTUUECKOW W IHIIEBOM
0€30IacHOCTH, B PA3BUTHUH MEIUIIMHBI, CO3JJaHUM HOBBIX MaTEPHAIOB, HOBBIX
HMCTOYHUKOB SHEPrUH, B OOECICUCHHH PAIMOHAIIBLHOTO MPUPOAOIIOIb30BAHUS, B
dbopMUpPOBAaHUM MHUPOBO33PEHUS U OOIIEH KyJbTYphl 4YeJIOBEKa, a TaKke
AKOJIOTMYECKA OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO U MPUPOJAHOU
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKUX  3HAHWM, KOTOpAas  BKJIKOYAET:
OCHOBOIIOJIAralolIMe MOHATUS — XUMHUUYECKHM DJJIEMEHT, aToM, SJIpO aroMma,
M30TOIIbI, AJIEKTPOHHAs 000JI0UKa aToma, S-, p-, d-aTOMHbIE OpOUTATH, OCHOBHOE U
BO30YKAEHHOE COCTOSIHHSI aToMma, THOpuau3alusi aTOMHBIX OpOuTaliel, HOH,
MOJIEKYJIa, BaJCHTHOCTb, DJIEKTPOOTPHUIATECIIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHYECKass CBs3b (KOBaJICHTHAs, HWOHHAs, MeTaJUIMYecKas, BOJOPOJIHAs),
KpUCTAJJIMYECKasi pemIéTKa, XHUMHYECKash peakius, pacTBOpP, JJICKTPOIUTHI,
HEIJICKTPOIUTHI, DJEKTPOJUTHYECKAsE JUCCOLMALMS, CTENEeHb JAUCCOIMAIUU,
BOJOPOJHBIN IIOKa3aTedb, OKHUCIHUTEIb, BOCCTAHOBUTEIb, TEIIOBOK 3 deKT
XUMHUYECKON PEaKIMU, CKOPOCTh XUMHYECKON peaKlnu, XMMUYECKOE PaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOPHS AICKTPOJMTHYCCKON THUCCOLMAINU, TEePUOTUICCKUM
3akoH [[.1. MenaeneeBa, 3aKOH COXpaHEHUSI MaCChl BEILIECTB, 3aKOH COXPAHEHUS U
MpEBPALICHUS] SHEPTUU MPU XUMHUYECKUX PEAKIUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JICUCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHHN SI3bIK
XMMHWH, MHPOBO33PEHUYECKUE 3HAHUS, JIEKAI[Me B OCHOBE ITOHUMaHUS
NPUYMHHOCTH W CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MpEeACTaBICHUSI O CTPOCHUU BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJSIPHOM U
HAJIMOJIEKYJISIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3MaxX XHUMHUYECKHUX
peakuuii, TEPMOAMHAMUYECKHX M KHUHETUUYECKUX 3aKOHOMEPHOCTAX  HUX
MPOTEKaHUs, 0 XMMHUYECKOM PaBHOBECUH, PAaCTBOpPAX M AUCIEPCHBIX CHUCTEMAX;
(haKTOJIOTUYECKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJYy4YEHUU U O€30macHOM
UCIIOIb30BaHUN BAXKHEUIIMX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
NEATeIbHOCTH  4YEJIOBEKa, OOIIMX  HAy4YHbIX  MNPUHLIUNAX  XUMHYECKOIO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUM: BBISABISATH XapaKTEPHbIC MPHU3HAKW TOHATHM,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCMOJb30BATh COOTBETCTBYIOUIUE MOHSATUS HPU
OMUCAaHUK HEOPTAaHWYECKUX BEIIECTB U UX MPEBPAILCHHUII;



c(OpMHUPOBAHHOCTh YMEHHUSI HMCIOJIb30BaTh XHMHUYECKYI0 CHUMBOJIMKY JUJIS
coctaBieHus: GOpMyl  BEIIECTB W YpaBHEHUH XHMHUYECKUX  PEaKIIUH,
cucrematnueckyro HoMeHkIaTypy (IUPAC) u TpuBHUaibHbIE HA3BAHUS OTAEIBHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUSI ONPENIEIATh BAJCHTHOCTh U CTENEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCIUHEHUSX, BUJ XUMUYECKOW CBSI3U (KOBaJEHTHAs,
WOHHAsA, METaJNINuecKas, BOJOPOJHAs), THUI KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOPMHUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCHUMOCTb CBOMCTB BEILECTB OT
BUJAa XMMHYECKOM CBSI3M W TUNA KPUCTAUIMYECKOM pEIIETKH, OOMEHHBIM U
JOHOPHO-aKLENTOPHBII MEXaHU3MbI 00pa30BaHUsI KOBAJIECHTHOM CBS3H;

c(OPMHUPOBAHHOCTh  yMEHHUH:  KJIacCU(PUIIMPOBATH:  HEOPTaHUYECKUE
BEILIECTBA 10 UX COCTABY, XUMUYECKHE PEAKLIUH MO PA3JIMYHBIM IMPU3HAKAM (UUCITY
U COCTaBy pearupyrollux BeIIeCTB, TEIUIOBOMY 3(DQPeKTy peakuuu, U3MEHEHHUIO
CTENEHEH OKHUCIECHHSI BJIEMEHTOB, OOpaTHUMOCTH, YYacTHIO Karajau3zaropa u
JpyTHE); CAMOCTOATEIHHO BBHIOMPATh OCHOBAHUS M KPUTEPUU IS KiIacCU(UKALIUN
M3y4aeMBbIX BEIIECTB U XUMUUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MEPUOIMYECKOro 3akoHa /.
N. MeHnneneeBa U IEMOHCTPUPOBATH €r0 CUCTEMATUZUPYIOLIYIO, 0OBSICHUTEIbHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(OpPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XUMHUYECKHX DJJIEMEHTOB MEPBOrO—YETBEPTOrO IMEPHUOJIOB
[lepuomnueckon  cucremsl  JI.MI.  MeHneneeBa,  HUCnoib3yss  MOHATHUS
«QHEPreTHUUECKUE YPOBHU», «IHEPreTUUYECKUE MOIYPOBHH», «s-, p-, d-aTOMHbIE
opOuTanu», «OCHOBHOE M BO30YXAEHHOE HHEPreTUYECKHUE COCTOSHHS ATOMay;
OOBSACHATh 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XUMHYECKHUX AJIEMEHTOB U HX
COCIMHECHUNW TI0 mnepuogam © rpymnmaM llepuogmueckou cucremsr [, .
MeHnneneeBa, Bal€HTHbIE BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
WX DJICKTPOHHBIX 000JIOYEK;

c(OPMHUPOBAHHOCTh YMEHHI: XapakTepu30BaTh (OMHUCHIBATH) OOITHE
XMMHUYECKHME  CBOWCTBA  BELIECTB  PA3JIMYHBIX  KJIACCOB, NOATBEPKIATh
CYIIECTBOBAHUE TEHETUYECKOW CBS3M MEXKIYy HEOPraHMYECKHUMH BEILECTBAMHU C
MOMOIIbIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINIA;

c()OPMUPOBAHHOCTh YMEHHUSI pACKpPbIBaTh CYLIHOCTb: OKHUCIHUTEJIbHO-
BOCCTAaHOBUTENIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHHs 3JIEKTPOHHOTO OanaHca
ITUX PEAKIUH; peakiuii MOHHOTO OOMEHa MyTEM COCTaBIICHUS] WX TOJHBIX U
COKpAaIlllEHHBIX  MOHHBIX  YpPaBHEHWH;  peaKkuMi  TUAPOJIM3A;  PEaKIUH
KOMILIEKCO00pa3oBaHusl (Ha MpUMeEpe ruIPOKCOKOMIUIEKCOB [IMHKA U aTIOMUHUA);



c(hOPMUPOBAHHOCTh YMEHUS OOBACHATh 3aKOHOMEPHOCTH MPOTEKaHUS
XUMUYECKUX PEAKIMI C y4ETOM HMX DHEPreTUYECKHX XapaKTEPUCTUK, XapaKTep
U3MEHEHHUSI CKOPOCTH XHMMMYECKOW peakUuud B 3aBHCHUMOCTH OT pa3IMYHBIX
(akTOpOB, a TAKKE XapaKTep CMEIEHUS XUMUUYECKOI'0 PAaBHOBECHS 110]1 BIUSHUEM
BHEIIHUX Bo3AeiicTBuil (mpunuun Jle [larense);

c()OPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XHMHUYECKHE pPEAKLUHU,
JeXallie B OCHOBE NPOMBIIUIEHHOIO IOJYyYEHHsSI CEPHOM KHCIOTBI, aMMHUAKa,
oOlIye Hay4yHble MPUHIMUIBI XUMHUYECKUX IPOU3BOJICTB; LEIECO00Pa3HOCTh
IPUMEHEHUSI HEOPraHMYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pEHUS COOTHOLIEHUS PUCK-T10JIb3a;

c()OpPMHUPOBAHHOCTh BIJIAJICHUS CUCTEMOM 3HAHMM O METOAAX HAYYHOIrO
NO3HAHMS SIBICHUH NpUpPOIbl — HAOIIOJEHUE, H3MEpEHUE, MOJIEIMPOBAHNUE,
HKCHEPUMEHT (peajbHbI U MBICIIEHHBIH), HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS PUMEHATH 3TH 3HAHMS IIPU SKCIIEPUMEHTAIILHOM HCCIIEJOBAaHUU BEILECTB
U 18 OOBSICHEHUS XHMHYECKUX SIBJIICHUW, HMMEIOIIUX MECTO B IPHUPOJIE,
IPAKTUYECKOM JESITEIIbHOCTU YEJIOBEKA U B TIOBCEHEBHOM KU3HMU;

c(OPMUPOBAHHOCTh YMEHHUSI BBISBISATh B3aUMOCBSI3b XMMUYECKUX 3HAHUU C
HNOHATUSAMU M TPEJICTABICHUSMH JPYTHX €CTECTBEHHO-HAYyYHBIX IPEAMETOB IS
0osiee 0CO3HAHHOTO MOHUMAHUS MaTepUAIbHOTO €IMHCTBA MUPA;

c()OPMUPOBAHHOCTh YMEHHUS NPOBOAUTH PACUYETHI: C MCIOJb30BAaHUEM
HNOHATUI «MaccoBasl JI0Js BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLIEHTPALUS»;
Macchl BELIECTBA WK 00BbEMA ra3a MO W3BECTHOMY KOJMYECTBY BELIECTBA, Macce
WA 00bEMY OJHOIO M3 YyYacCTBYIOIIMX B PEaKIMM BEIIECTB; TEIUIOBOTO 3(pdeKra
peaklMK; 3HA4Y€HHUs] BOJOPOJHOrO TMOKAa3aTesis PACTBOPOB KHUCJIOT M LIEIOYEH C
M3BECTHON CTEMEHBIO JUCCOIMAIMU, Macchl (00bEMa, KOJHWYECTBAa BEIECTBA)
IPOIYKTa PEAKUMH, €CJIM OJHO M3 MCXOJHBIX BEIIECTB JAHO B BHUJE PacTBOpPaA C
ornpeaenéHHON MacCOBOM /101 PAaCTBOPEHHOIO BEIIECTBA WM JaHO B M30BITKE
(MMeeT mpuMecH); AOJU BbIXOa MPOAYKTa PEaKIMK; 00BEMHBIX OTHOLIEHUH T'a30B;

c(OpMUPOBAHHOCTh YMEHUM: CaMOCTOSITENIbHO IJIAHUPOBAThb M MPOBOIUTH
XUMHUYECKUNA  OKCIepUMEHT  (MpOBEACHHE  peakuuid  HOHHOTO  OOMeHa,
NOJATBEPKIACHUE KAYECTBEHHOTO COCTaBa HEOPraHWYECKUX BELIECTB, OIPEAEIICHNE
Cpelbl pacTBOPOB BEUIECTB C IOMOIIBI0 HWHIAUKATOPOB, H3YYEHUE BIUSHUSA
paznuyHBIX  (PAKTOPOB Ha CKOPOCTb XMMHUYECKOM  pEaKIuHu, pElICHHE
AKCIIEPUMEHTANBHBIX 3a7ad 1o TemaM «Mertamieyy u  «Hemerame») ¢
coOMIoIcHUEM TpaBuJI 0€30MacHOr0 OOpaIIeHHs C BEIIECTBAMHU M JIaOOpaTOPHBIM
o0opyaoBaHueM, popMyIUPOBATH LIEJb UCCIEA0BAHUS, IPEACTABIATH B Pa3INYHON
(GopMe  pe3ynbTaThl JKCIEPUMEHTAa, AaHAJIU3UPOBaTh M  OLEHUBATh  HX
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHUMN: COOIIOIaTh MpaBuUia MOJIb30BAHUS XUMUYECKOU
nocyo u mabopaTopHbIM 00OpyJOBaHUEM, OOpaIeHUs C BEMIeCTBAMH B
COOTBETCTBHUHM C HWHCTPYKIIUSIMUA TIO BBITIOJIHEHHUIO JIA0OPATOPHBIX XUMHUYECKHUX
OTBITOB, HKOJOTHYECKH LEJIeCOO0pa3HOTO TMOBEJAEHUsI B OBITY MW TPYAOBOMU
JEATEILHOCTH B ILEJISAX COXPAHEHUS] CBOETO 3JI0POBbS, OKPYXKAIOIIEH MPUPOIHOM
Cpeabl W JOCTHXKEHUS €€ YCTOMYMBOTO pAa3BUTHUSA, OCO3HABaTh OIMACHOCTH
TOKCHUYECKOI'O JICUCTBUSL HA KUBBIC OPraHU3MbI OMPEACIEHHBIX HEOPraHUYECKHUX
BEIIECTB, MOHUMas cMmbIci mokaszarens [IJK;

c(hOPMUPOBAHHOCTh YMEHHI: OCYHIECTBJIATH II€JICHANPABICHHBIM TOUCK
XUMUYECKON MH(POpMAIINK B pa3IMYHBIX UCTOYHUKAX (HAy4yHas U y4eOHO-Hay4YHas
JUTEpPATypa, CpecTBa MaccoBO MHpopManuu, IHTEpHET U Apyrue), KpUTUYECKU
aHATM3WPOBATh XUMHUUECKYIO HH(POPMAIIHIO, IepepadaThiBaTh €€ U UCIIOJIH30BAThH B
COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3a1a4eii.
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g4 | YUICEOAOPOA X4H3N
nepepaboTka
2. l"aslorennponsBoaHbIE 4 | https://m.edsoo.ru/C8X9
5 YIJIEBOAOPOJOB 7P7R
Hroro no pazneny 35



https://m.edsoo.ru/P7N2V3O4M
https://m.edsoo.ru/P7N2V3O4M
https://m.edsoo.ru/R7J0I2D2K
https://m.edsoo.ru/R7J0I2D2K
https://m.edsoo.ru/T3M9R5L7Q
https://m.edsoo.ru/T3M9R5L7Q
https://m.edsoo.ru/O8M5C0D7R
https://m.edsoo.ru/O8M5C0D7R
https://m.edsoo.ru/O5F9X4H3N
https://m.edsoo.ru/O5F9X4H3N
https://m.edsoo.ru/C8X9Q7P7R
https://m.edsoo.ru/C8X9Q7P7R

Pa3znen 3. Kuciiopoaconep:kauiue opranuieckue coeIuHeHHsI

3. https://m.edsoo.ru/DIES
) Crnuptsl. ®enon 11 1 CSB6I
KapOoHubHBIE COTUHEHHUS:
3. anbJETUAbl U KETOHBI. )1 1 https://m.edsoo.ru/FOHS
2 KapOoHOBBIE KUCTOTHI. K7A2K
Cnoxuble 3¢upsl. XKupsl
3. VETeBOTEL 9 | https://m.edsoo.ru/D5R3
3 ! M3L9A
Hroro no pasneny 41

Pasznea 4. A3oTconepxaiiue OpraHnyeckue coeIuHeHus

4. AMUHBI. AMUHOKHUCIIOTEI. 12 ) 5 https://m.edsoo.ru/E708
1 benku X8U4S
Hroro no pazneny 12

Paspnen 5. BeicOKOMOJIEKY I pHBIE COCIHHEHUS

5. BricokoMonekymnsipHbie 6 1 https://m.edsoo.ru/JOE3
1 COEIMHEHUS P2V3
Uroro no pazneny 6

OBIIEE KOJIMYECTBO YACOB

I10 ITIPOT'PAMME 102 3 6



https://m.edsoo.ru/D9E8C8B6J
https://m.edsoo.ru/D9E8C8B6J
https://m.edsoo.ru/F9H8K7A2K
https://m.edsoo.ru/F9H8K7A2K
https://m.edsoo.ru/D5R3M3L9A
https://m.edsoo.ru/D5R3M3L9A
https://m.edsoo.ru/E7Q8X8U4S
https://m.edsoo.ru/E7Q8X8U4S
https://m.edsoo.ru/J6E3P2V3Q
https://m.edsoo.ru/J6E3P2V3Q

11 KUIACC

Ne KosmuecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBanue
1| (ungposbie)
pasaesioB U TeM Kontpouabnsl | IlpakTuyeckn
/ Bcero oOpa3oBaTe/ibHbIE
NporpamMmalI e padoThI e padoTnl
n pecypcbl
Pa3znea 1. Teopernueckue 0CHOBbI XUMUM
CrtpoeHue aToMma.
Ilepuonnueckuii
3aKOH U
https://m.edsoo.ru/[.4U8E4
1.1 [lepuoanueckas 9 370
CUCTeMa XUMHYECKHUX
sneMeHToB /[l. H.
Menpaeneesa
CtpoeHue BeliecTna.
https://m.edsoo.ru/S8TSV6
1.2 | Mmaoroo6pasue 11
K8C
BEIIECTB
XuMHUYeCcKHe https://m.edsoo.ru/O8PI9F6
1.3 19 3
peaknuu R4A
Hroro no pasneny 39
Pa3nen 2. Heoprannueckasi Xumust
https://m. 1u/Z5C7K4
21| Hemeramos 31 3 ps://m.edsoo.ru/Z5C7
B6Z
https://m.edsoo.ru/S31L.2P4
2.2 | Mertamibl 23 2 DS.LEC500. MU
M9J
Hroro no paszneny 54

Pa3zgen 3. XumMus 1 :Ku3Hb



https://m.edsoo.ru/L4U8E4S7C
https://m.edsoo.ru/L4U8E4S7C
https://m.edsoo.ru/S8T5V6K8C
https://m.edsoo.ru/S8T5V6K8C
https://m.edsoo.ru/O8P9F6R4A
https://m.edsoo.ru/O8P9F6R4A
https://m.edsoo.ru/Z5C7K4B6Z
https://m.edsoo.ru/Z5C7K4B6Z
https://m.edsoo.ru/S3L2P4M9J
https://m.edsoo.ru/S3L2P4M9J

MeTtoapl o3HaHud B

https://m.edsoo.ru/O9P8S0

3.1 | xumun. Xumug u 9 QIW
KU3HB
Utoro no pasaeny 9
OBIIEE KOJIMYECTBO
YACOB 10 102

[TPOTPAMME



https://m.edsoo.ru/O9P8S0Q1W
https://m.edsoo.ru/O9P8S0Q1W




IHOYPOYHOE IINTAHUPOBAHHUE

OneKTpoHHBIE P PEKTH B
MOJICKYJIaX OPTaHUIECKUX

10 KIIACC
N Koaun4vecTBo yacoB 1 DJIeKTPOHHBbIE
ara
I Konrpoas | IIpakrnuec uugposkie
Tema ypoka H3Y4YeH
/ Bcero HbIE KHe st oOpa3oBareJib
I padoTbi padoThI HbIe pecypchl
IIpenmeT u 3HaueHUE
OPraHUYEeCKO XUMHH,
DCICTABICHIG O 1 https://m.edsoo.r
pedl WC9G2ZIVIU
MHOTO00pa3uu OPraHUIECKUX
COEeUHEHUN
DIIEKTPOHHOE CTPOEHUE aToMa
Tiepoia (OCHOBHOE B
2 1}3,036p>1< éimoe COCTOSIHUS) 1 AP BLaboos
ae ' WUSU1S214Y
BaneHTHbBIE BO3MOXKXHOCTH
aToma yriepoja
XuMH4IecKas CBSI3b B
OpPTaHWYECKHUX COCTUHCHHSIX.
3 MexaHu3Mbl 00pa30BaHUs 1 hitps./m.edseo.r
. P uw/O8VIK1YIU
KOBAJICHTHOM CBS3H, CIIOCOOBI
pasphiBa CBS3EH
Teopus crpoenus
4 OpraHMYECKUX COCIUHCHHUMN A 1 hupe: madsoor
b A ' w/YOP7N2R2B
M. bytneposa
Bunbr u3omepun: cTpykTypHas,
5 MpOCTPAHCTBEHHAS. 1 https://m.edsoo.r

w/FAHAMAM3S



https://m.edsoo.ru/C9G2Z1V1U
https://m.edsoo.ru/C9G2Z1V1U
https://m.edsoo.ru/U5U1S2I4Y
https://m.edsoo.ru/U5U1S2I4Y
https://m.edsoo.ru/O8V9K1Y9U
https://m.edsoo.ru/O8V9K1Y9U
https://m.edsoo.ru/Y0P7N2R2B
https://m.edsoo.ru/Y0P7N2R2B
https://m.edsoo.ru/F4H4M4M3S
https://m.edsoo.ru/F4H4M4M3S

COEIMHEHUN

[IpencraBnenue o
KIaccupuKaluu u
CHCTeMaTHYECKas
HomeHkiarypa (IUPAC)
OpPTaHMYECKUX BEIICCTB

https://m.edsoo.r

w/T1Y4KIMON

Knaccudukanus peaxiuii B
OpraHUYEeCKON XUMUU

https://m.edsoo.r

WR2R1AS5J0L

Cucremarusanys 1 0000meHne
3HaHUH 110 TEME

https://m.edsoo.r

w/D8O3P5Y2G

AJIKaHBI: TOMOJIOTUYECKHM P,
obmras popmyiia, HOMEHKIATypa
H U30MEPHs, DJICKTPOHHOC
POCTPAaHCTBEHHOE CTPOCHHUE
MOJIEKYJT

https://m.edsoo.r

w/X9H6COV4E

duznueckue 1 XUMUYECKUE
CBOMCTBA aJIKaHOB

https://m.edsoo.r

w/UO0TE8MSD2U

HaxoxeHue aakaHoB B
npupoze. CriocoObl mosyyeHus
U IPUMCHCHUC aJIKAHOB

https://m.edsoo.r

wY6LAIZES]

[ukmoankaHbl: 00mIas
dopmya, HOMEHKIIATypa H
U30MepHsl, 0COOEHHOCTH
CTPOCHUS M XUMUYECKUX
CBOWCTB, CITIOCOOBI MOJTyYEHHS U
pUMEHEHNE

https://m.edsoo.r

w/L3M0Q4G4H

Pemenne pacu€THBIX 33724 HA
ONpeIeTICHUE MOJIEKYJIIPHOI
(bhOpMYIIbI OPraHuIeCcKOro

https://m.edsoo.r

w/OIT3VINIX



https://m.edsoo.ru/T1Y4K9M6N
https://m.edsoo.ru/T1Y4K9M6N
https://m.edsoo.ru/R2R1A5J0I
https://m.edsoo.ru/R2R1A5J0I
https://m.edsoo.ru/D8O3P5Y2G
https://m.edsoo.ru/D8O3P5Y2G
https://m.edsoo.ru/X9H6C0V4E
https://m.edsoo.ru/X9H6C0V4E
https://m.edsoo.ru/U0T8M5D2U
https://m.edsoo.ru/U0T8M5D2U
https://m.edsoo.ru/Y6L4I8E5J
https://m.edsoo.ru/Y6L4I8E5J
https://m.edsoo.ru/L3M0Q4G4H
https://m.edsoo.ru/L3M0Q4G4H
https://m.edsoo.ru/O1T3V1N1X
https://m.edsoo.ru/O1T3V1N1X

BEIIIECTBA [10 MACCOBBIM JOJISIM
aTOMOB DJIEMEHTOB, BXOIAIINX B
ero coctas. CucreMaTuzanus u
000011IeHHE 3HAHUHA 110 TEME

AJIKEHBI: TOMOJIOTUYECKHM PsI,
obmras popmyia,
HOMEHKJIATypa, HIEKTPOHHOE U
POCTPAaHCTBEHHOE CTPOCHHUE
Mosiekys. CTpyKTypHas U [TUC-
TPaHC-U30MEPHUs AJTIKEHOB

https://m.edsoo.r

wQ2Z77Z7Y9R

dusnueckue 1 XUMUYECKHE
cBolicTBa ankeHoB. [IpaBuio
MapKoBHHUKOBA

https://m.edsoo.r
wU4XO0HIYSN

CriocoObI osryueHust u
NPUMCHEHHE aJTKEHOB

https://m.edsoo.r
w/E6PAM201M

[TpakTrueckas padota Ne 1 mo
teMme "[lonydyenue sTuiieHa u
M3y4YEHHUE ero cBOMcTB"

https://m.edsoo.r
WBORIW2XTL,

Pemienue pacy€THpIxX 3a71a4 Ha
ompeieJIeHuEe MOJICKYJIIPHOM
(bopMyIIbl OPraHu4ecKoro
BEIleCTBa

https://m.edsoo.r

wYS5X0S2Q0N

ATnKamueHsl: CONpsHKEHHBIE,
W30JIMPOBAHHBIE,
KyMYJIUPOBAHHBIE.
Oco0eHHOCTH ANEKTPOHHOTO
CTPOCHUS

https://m.edsoo.r
w/O6L4F3E6O

XUMHYECKHE CBOUCTBA
CONPSIKEHHBIX TNEHOB

https://m.edsoo.r
wCIH6S1S3S



https://m.edsoo.ru/Q2Z7Z7Y9R
https://m.edsoo.ru/Q2Z7Z7Y9R
https://m.edsoo.ru/U4X0H9Y8N
https://m.edsoo.ru/U4X0H9Y8N
https://m.edsoo.ru/E6P4M2O1M
https://m.edsoo.ru/E6P4M2O1M
https://m.edsoo.ru/B0R1W2X7L
https://m.edsoo.ru/B0R1W2X7L
https://m.edsoo.ru/Y5X0S2Q0N
https://m.edsoo.ru/Y5X0S2Q0N
https://m.edsoo.ru/O6L4F3E6O
https://m.edsoo.ru/O6L4F3E6O
https://m.edsoo.ru/C1H6S1S3S
https://m.edsoo.ru/C1H6S1S3S

2 Croco0sblI MoTy9eHHS U https://m.edsoo.r
1 IIPUMEHEHNE aJIKaIUECHOB wESZ3G5RIL
AJIKMHBI: TOMOJIOTUUECKUH P,
2 obmast popwyzia, https://m.edsoo.r
) HOMEHKJIaTypa, 3J€KTPOHHOE U WZSLODARAG
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI, (PU3UIECKHE CBOMCTBA
2 XUMHUYECKUE CBOMCTBA aJIKUHOB AL el
3 wI16Z7S6U9I
2 KauecTBeHHbIE peakinu Ha https://m.edsoo.r
4 TPOMHYIO CBSI3b w/CIOWOY6S6R
2 CriocoOsbI MoTy4eHHS U https://m.edsoo.r
5 MIPUMEHEHNE AIKUHOB wLSX7C4GS8E
Pemenue 3agau: pacu€rsl o
2 . https://m.edsoo.r
6 YPaBHEHUIO XUMUYECKOU WCSPSZOZ1K
peakuuu Seeleaso
2 CucremaTu3zanus u 00001IeHNE https://m.edsoo.r
7 3HaHUH 1O TEMeE w/O0W4L6H40
ApeHBI: TOMOJIOTHYECKUHN P,
obmas popmya,
2 HOMEHKJIaTypa. DJIEKTPOHHOE U https://m.edsoo.r
8 MIPOCTPAHCTBEHHOE CTPOCHUE w/F3C4B209W
MOJIeKyJ O€H30J1a U TOIYyOoJa, UX
buznyeckue cBOcTBa
2 XUMUYECKUE CBOMCTBA apEHOB: https://m.edsoo.r
9 peaKIru 3aMeICHUS w/L7U2L1W8S
3 XUMHUYECKUE CBOMCTBA apEHOB: https://m.edsoo.r
0 peakuuu IpUCOEAUHEHNUS, w/R6U3I9G8B



https://m.edsoo.ru/E5Z3G5R1L
https://m.edsoo.ru/E5Z3G5R1L
https://m.edsoo.ru/Z8L0D4R4G
https://m.edsoo.ru/Z8L0D4R4G
https://m.edsoo.ru/I6Z7S6U9I
https://m.edsoo.ru/I6Z7S6U9I
https://m.edsoo.ru/C9W0Y6S6R
https://m.edsoo.ru/C9W0Y6S6R
https://m.edsoo.ru/L5X7C4G8E
https://m.edsoo.ru/L5X7C4G8E
https://m.edsoo.ru/C8P5Z9Z1K
https://m.edsoo.ru/C8P5Z9Z1K
https://m.edsoo.ru/O0W4L6H4Q
https://m.edsoo.ru/O0W4L6H4Q
https://m.edsoo.ru/F3C4B2O9W
https://m.edsoo.ru/F3C4B2O9W
https://m.edsoo.ru/L7U2L1W8S
https://m.edsoo.ru/L7U2L1W8S
https://m.edsoo.ru/R6U3I9G8B
https://m.edsoo.ru/R6U3I9G8B

OKHCJIEHHE TOMOJIOTOB OeH301a

3 OC00EHHOCTH XUMHYECKUX https://m.edsoo.r
1 CBOWCTB CTHpOJIa w/S4C5B4V1X
Pemienue pacy€THbIX 3a1a4 Ha
3 omnpeaeIeHue MOJIEKYJIIPHOU https://m.edsoo.r
2 (GhOopMYyJTBI OPTaHHYECKOTO w/W4J6S1T41
BEIIECTBA
3 CrniocoOsl nosty4eHus u https://m.edsoo.r
3 IIPUMEHEHNE apEHOB w/O0Z5A8Q7R
I'enernueckas CBA3b MEXKIY
3 ALV KITACCAMIL https://m.edsoo.r
4 | P33 WM3K8G1B9Z
YIJIEBOAOPOJOB
Pacué€rsl 10 ypaBHEHUAM
3 XUMUYECKUX PEAKLIUN. https://m.edsoo.r
5 Cucremaruzanus 1 00001eHnE u/W8T9K7V7B
3HAHMH 10 TeMe
3 [Tpuponansrii ra3. [lomyTHbie https://m.edsoo.r
6 HE(TSHBIC Ta3bl wX3SOV3IMSW
3 KaMeHHbII yroyib 1 TPOIyKThI https://m.edsoo.r
7 ero nepepadboTKu wD5P5N7E2]
Hedtb 1 ciocoOsl eé
3 HepenaGoriit. TIbHMeHeHie https://m.edsoo.r
8 pep P WITZTETAOW
IPOIYKTOB MepepaboTKu HEPTH
['eneTnueckas CBA3b MEXAY
3 A THHEMH K1ACCAMMI https://m.edsoo.r
9 | P WW6WIM4ASR
YIJIEBOAOPOJOB
4 ["anorenonpoun3BogHbIE https://m.edsoo.r
0 YIIIEBOJIOPOJIOB: JJIIEKTPOHHOE w/V4X1R2Z7TF



https://m.edsoo.ru/S4C5B4V1X
https://m.edsoo.ru/S4C5B4V1X
https://m.edsoo.ru/W4J6S1T4I
https://m.edsoo.ru/W4J6S1T4I
https://m.edsoo.ru/O0Z5A8Q7R
https://m.edsoo.ru/O0Z5A8Q7R
https://m.edsoo.ru/M3K8G1B9Z
https://m.edsoo.ru/M3K8G1B9Z
https://m.edsoo.ru/W8T9K7V7B
https://m.edsoo.ru/W8T9K7V7B
https://m.edsoo.ru/X3S0V3M5W
https://m.edsoo.ru/X3S0V3M5W
https://m.edsoo.ru/D5P5N7E2J
https://m.edsoo.ru/D5P5N7E2J
https://m.edsoo.ru/J7Z7E7A0W
https://m.edsoo.ru/J7Z7E7A0W
https://m.edsoo.ru/W6W1M4A5R
https://m.edsoo.ru/W6W1M4A5R
https://m.edsoo.ru/V4X1R2Z7F
https://m.edsoo.ru/V4X1R2Z7F

CTPOCHHE; PEaKIMU 3aMEeIIICHUSI
rajoreHa

JlelicTBue miea04Ye Ha
rajoreHInpou3BOAHbBIE.
BiaumoneiictBue
JIUTAJIOTCHAIKAaHOB C MarHUEM U
IMHKOM

https://m.edsoo.r
w0O8Z9G2K3C

Cucremaruzanus 1 00001eHIE
3HaHUH 110 pasnueiy
"Yrnesonopozs"

https://m.edsoo.r
wU1JSPOMIT

KonTponsHas paboTa mo Teme
"VYranesonopozs"

https://m.edsoo.r

u/S9Q9Y6GEN

[IpenenbHbIE OAHOATOMHBIE
CHUPTHI: TOMOJIOTHYECKHM psi,
obmas popmyia, cTpoeHHe
MOJIEKYJI, U30MEpHs,
HOMEHKJIaTypa, KJaccu(uKamus,
dbuznyeckue cBOcTBa

https://m.edsoo.r
WwS2EINTP2Y

XUMHYECKHUE CBOMCTBA
MIPEACIbHBIX OJTHOATOMHBIX
CITUPTOB

https://m.edsoo.r

wK8D5SQ3HIV

CriocoObI orydeHust 1
NPUMEHEHHE OJJHOATOMHBIX
CIIUPTOB

https://m.edsoo.r

w/V8G7PI9DSQ

[TpocTthie 3¢upbl: HOMEHKIIATYPA
U U30MEepHs, 0COOCHHOCTH
q)HSI/I‘IeCKI/IX U XUMHWYCCKUX
CBOWCTB

https://m.edsoo.r
WZ3X6J9ESR

MHOroaToOMHBIE CITUPTHI:

https://m.edsoo.r



https://m.edsoo.ru/O8Z9G2K3C
https://m.edsoo.ru/O8Z9G2K3C
https://m.edsoo.ru/U1J5P9M1J
https://m.edsoo.ru/U1J5P9M1J
https://m.edsoo.ru/S9Q9Y6G8N
https://m.edsoo.ru/S9Q9Y6G8N
https://m.edsoo.ru/S2E1N7P2Y
https://m.edsoo.ru/S2E1N7P2Y
https://m.edsoo.ru/K8D5Q3H9V
https://m.edsoo.ru/K8D5Q3H9V
https://m.edsoo.ru/V8G7P9D8Q
https://m.edsoo.ru/V8G7P9D8Q
https://m.edsoo.ru/Z3X6J9E5R
https://m.edsoo.ru/Z3X6J9E5R
https://m.edsoo.ru/X3Q3O8G0S

STUJICHTJIMKOJIb U TTIMLUCPHUH, UX

8 bu3HYeCcKre U XUMHIECKUE w/X30Q308G0S
CBONCTBA
CriocoObI osryueHust u
4 MPUMEHEHNE MHOTOATOMHBIX AP s
9 | ™ WATU3Y 1J9K
CITUPTOB
®DeHo: CTPOCHHUE MOJIEKYIIHI,
5 (usHCCKHE CBOTICTBA https://m.edsoo.r
0 ' wWD7ITW3NOJ
TokcudHOCTH PeHoNa
3 XuUMHYECKHEe CBOMCTBA (DeHOIa e L
1 wWO4AMSLTUSZ
5 Crioco0bI oryueHust 1 https://m.edsoo.r
2 npumMeHeHue heHomna wB4NSS5SA6K
[TpakTuyeckas pabora Ne 2.
5 Pewienne skciepuMeEHTAIBHBIX https://m.edsoo.r
3 3a1a4 1o teme "CrupTel U wU8J9U9VT]
¢deHnomnsr"
5 Cucrematu3zanus u 00001IeHNE https://m.edsoo.r
4 3HAHMUH 10 TeMe wNSAO0A7030
ANBIETHIBI M KETOHBI:
JJIEKTPOHHOE CTPOCHHE
5 KapOOHUIIHHON TPYIIIHI; https://m.edsoo.r
5 TOMOJIOTHUECKHE PsI/IbI, 001Iast wZ5Y2GS5L5C
dbopmyna, uzomepus u
HOMEHKJIATypa
Anbaeruibl U KETOHBI:
. (bu3nYeCKre CBOMCTBA; PeaKIuu R —
6 > P WE3AOM2FET]

MMPUCOCANHCHUSA



https://m.edsoo.ru/X3Q3O8G0S
https://m.edsoo.ru/A7U3Y1J9K
https://m.edsoo.ru/A7U3Y1J9K
https://m.edsoo.ru/D7I1W3N9J
https://m.edsoo.ru/D7I1W3N9J
https://m.edsoo.ru/O4M5L7U8Z
https://m.edsoo.ru/O4M5L7U8Z
https://m.edsoo.ru/B4N5S5A6K
https://m.edsoo.ru/B4N5S5A6K
https://m.edsoo.ru/U8J9U9V7J
https://m.edsoo.ru/U8J9U9V7J
https://m.edsoo.ru/N5A0A7O3O
https://m.edsoo.ru/N5A0A7O3O
https://m.edsoo.ru/Z5Y2G5L5C
https://m.edsoo.ru/Z5Y2G5L5C
https://m.edsoo.ru/F3A0M2F7J
https://m.edsoo.ru/F3A0M2F7J

Peakuuu oxkucinenus u
KaueCTBEHHBIC PEAKIINU
AIBJIETUI0B 1 KETOHOB

https://m.edsoo.r
WK8B3L6XON

Crioco0bI mosryueHus
QIIBICTH/IOB ¥ KETOHOB

https://m.edsoo.r
WN203R1GIP

OITHOOCHOBHBIE MPEICITbHBIC
KapOOHOBBIE KUCIIOTHI,
0COOEHHOCTH CTPOEHHSI UX
MOJEKYII

https://m.edsoo.r
WZOH2A2GTT

N3omepus u HOMeHKIIaTypa
KapOOHOBBIX KUCIIOT, UX
buznueckue cBoicTBa

https://m.edsoo.r
WEF2L3H3N1Y

XUMHYECKUE CBOMCTBA
peeabHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIIOT

https://m.edsoo.r
wM4XO0E3J8N

OcoOeHHOCTH CBOWCTB
MYPaBbUHOHN KHUCIIOTBHI.
MHuoroo6pa3ue kapOOHOBBIX
KHCJIOT

https://m.edsoo.r
w/Q6T8NIY6G

OcoOeHHOCTH CBOUCTB:
HETpeIeTbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX,
THPOKCUKApOOHOBBIX KHCIIOT.
[IpencTaBuTeNN BBHICIINX
KapOOHOBBIX KHCIOT

https://m.edsoo.r

wI90Q3E3E0Z

ITonsiTHE O MPON3BOIHBIX
KapOOHOBBIX KUCTIOT

https://m.edsoo.r
wV201HIY9K

Cnioco0OblI oTydeHus U

https://m.edsoo.r
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https://m.edsoo.ru/V2O1H9Y9K
https://m.edsoo.ru/F5R1S6X4F

IPUMEHEHNE KapOOHOBBIX
KHUCJIOT

WESRIS6X4F

CrnoxHubie 3upsr:
TOMOJIOTHUECKHIA psijI, oO1as
dbopmyIa, u3omepus u
HOMCHKJIATypa

https://m.edsoo.r
WwVOATRIBST

dusnueckue U XMMUYECKHe
cBoiicTBa 3¢hupoB

https://m.edsoo.r
w/FOC1BOVS5S

Pemienune pacy€THbIxX 3a7a4: 110
YPaBHEHUIO XUMUYECKOM
peakluy, Ha ONpeIeNIeHre
MOJIEKYJISIPHOIN (OPMYITBI
OpPraHUYECKOI0 BEIIECTBA

https://m.edsoo.r
uw/M901B4B6A

[TpaxTuueckas padota Ne 3.
Pemenue skcriepuMeHTaNIbHBIX
3ama4 o teme "KapOoHoBbIe
KucioTsl. CiioxxHble H3GUpHI"

https://m.edsoo.r
WN4F7Z805Y

Kupsl: ctpoenue, pusnueckue u
XUMUYECKHE CBOWCTBA
(rumponus)

https://m.edsoo.r

w/Z9E3Q5T5R

Oco0eHHOCTH CBOWCTB JKUPOB,
COJICPIKAIIUX OCTATKU
HEMPECACIIbHBIX ) KUPHBIX KHCJIOT.
’Kupsl B mpupoje

https://m.edsoo.r
w/W7X3E0AOM

Mpgb1a Kak COJM BBICIITHX
KapOOHOBBIX KUCIIOT, HX
Moronree gercraue. Iloustue o
CHHTETHYECKHX MOFOIIHX
cpeactBax (CMC)

https://m.edsoo.r
uw/J5GSWSW1W
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https://m.edsoo.ru/J5G5W5W1W

I'eneTnueckas cBsI3b

7 YIJIEBOJOPOIOB U https://m.edsoo.r
3 KHUCJIOPOACOACPKAIIMX wV3I9uUe6T2S
OpraHUYECKUX BEIECTB
7 Pacuérsl o ypaBHEeHUsAM https://m.edsoo.r
4 XUMHYECKHX PEaKIUi wL7F2C37Z7R
7 Cucrematu3zanus u 00001IeHNE https://m.edsoo.r
5 3HAHUU 10 TEME wV3DIESI7S
OO61as xapakTepuCcTHKa
7 YTJIEBOJIOB M KJIaCCUDUKAITUS https://m.edsoo.r
6 YTIEBOI0B (MOHO-, TU- U w/VID4B4ANSA
MOJIMCaXapU/Ibl)
e by e
7 w/HOHS5B0QSJ
IpUpPOaE
IIpuMeHeHue IIII0KO3bI, €€
/ 3HAYEHUE B )KU3HEIEATEILHOCTH huips: meodsos
8 u/M5SWA4E21 ON
opraHuszma
Hucaxapunbl: caxaposa,
7 MaJIbTO3a U JAaKT03a. https://m.edsoo.r
9 Haxoxnenue B npupoje u wF8X8V203R
MIPUMEHEHUE TUCaXapUJIOB
[Tonucaxapuasl: cTpoeHUE
8 MaKpOMOJIeKyJ, (pU3nYecKre u https://m.edsoo.r
0 XUMHUYECKHUE CBOMCTRA, wE9RIDON4Y
MpUMEHEHUE
8 [TonsiTre 06 NCKYCCTBEHHBIX https://m.edsoo.r

BOJIOKHax

w/F8G4S20Q2S
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Pemenne pacuyeTHsIX 3a1a4 HA
OIIpECIICHUE TOJIHA BBIXOAA
IPOAYKTA PEaKLUu OT
TEOPETUYECKH BO3MOMKHOTO

https://m.edsoo.r

uw/B6YOHOPOX

Cucremaruzanuus 1 00001eHne
3HaHUU 10 pasneny

https://m.edsoo.r

wI3G8IITSZ

Konrponbnas padorta no teme
"Kucnoponcoaep:xamue
OpraHuYecKHue coequHeHus"

https://m.edsoo.r

wU3HT7R6IZ

AMUHBIL: KTaccupuKaIms,
CTPOCHHE MOJIEKYJI, 00IIIas
dbopmyia, uzomepus,
HOMEHKJIaTypa U GU3NIECKUe
CBOICTBa

https://m.edsoo.r

wX6WOL4P2C

XUMHUYECKHUE CBOMCTBA
annpaTHIECKUX aMUHOB

https://m.edsoo.r

wU707USM3G

AHWINH: CTPOEHUE aHWIINHA,
0COOEHHOCTH XUMHYECKAX
CBOMCTB aHWJINHA

https://m.edsoo.r

wHEX5D1J4W

CriocoObI osryueHust u
NpUMCHEHHE amr(aTHUECKIX
AMHHOB

https://m.edsoo.r

u/V386J4P31

AMUHOKHUCIIOTBI: HOMEHKJIATypa
U u3oMepusi, Gu3nIecKue
cBoricTBa. OTaeNIbHBIE
MIPEACTABUTENH 0-AMUHOKHCIIOT

https://m.edsoo.r

WEIC3KS8GTF

XUMHAYECKHE CBOMCTBA
aMHUHOKHCJIIOT, UX
OHMOJIOTUYECKOE 3HAUYECHUE

https://m.edsoo.r

w/O310Z8L2Y
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aMuHOKHUCHOT. CHUHTE3 1
TUAPOIIU3 TIETITHIOB

9 benku xak npupoaHsie https://m.edsoo.r
1 MOJIUMEPBI; CTPYKTYPhI OSIIKOB wI6F3C9X9Z
0 XUMHUUYECKHE CBOMCTBA OEIKOB Mips:_medsoos
2 wT9X1A9Y8S
AzoTcoaepikaiue
reTePOIUKINYCCKIE
) coe I:/IHGHI/IH Hyxknennosbie hitps://m.edsoo.r
3 A Y w0279S9H20
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouosornueckas poib
[TpaxTnueckas padora Ne 4.
Pemenue skciepuMeHTAIBHBIX
9 SA7AT 11O TeME https://m.edsoo.r
4 é w/ASE9USLIK
"A3zoTcoaepkarniue
OpPraHUYeCKHE COCAMHEHUS"
[TpakTnueckas padora Ne 5.
9 Pemenne skciepuMeHTAIBHBIX https://m.edsoo.r
5 3amad no teMe "Pacrio3HaBanne uw/P4N4AZB6L
OpPraHUYEeCKUX COCTUHEHUM"
Konrponsnas padora o Teme
9 " A 3OTCONEDSKALLIC https://m.edsoo.r
6 Acpatt WQONGT3R9J
OpraHUYEeCKHE COeTUHEHNs"
OCHOBHBIE ITOHITHS XUMUH
BBICOKOMOJIEKYJIIPHBIX
9 CORIIHEHI 1 METONEL HX https://m.edsoo.r
7 A A WI4B1S872F
CHHTE3a —II0JIUMEpHU3aITUs U
MOJIMKOHICHCALIUS
9 IInacTmaccel. YTuinuzanus u https://m.edsoo.r



https://m.edsoo.ru/I6F3C9X9Z
https://m.edsoo.ru/I6F3C9X9Z
https://m.edsoo.ru/T9X1A9Y8S
https://m.edsoo.ru/T9X1A9Y8S
https://m.edsoo.ru/O2Z9S9H2O
https://m.edsoo.ru/O2Z9S9H2O
https://m.edsoo.ru/A5E9U8L9K
https://m.edsoo.ru/A5E9U8L9K
https://m.edsoo.ru/P4N4A8B6L
https://m.edsoo.ru/P4N4A8B6L
https://m.edsoo.ru/Q0N6T3R9J
https://m.edsoo.ru/Q0N6T3R9J
https://m.edsoo.ru/I4B1S8Z2E
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8 nepepaboTKa IIacTHKa WwESF274X9U

9 DacToMephbl: HaTypaJlbHbIN httos://m.edsoo.r

9 CUHTETUYECKHE KayuyKH. 1 WISAGIOISU
Pes3una UWIeAOGJULLU

| Bosiokna: HatypaibHbIE,

0 HCKYCCTBEHHBIE, 1 https://m.edsoo.r

0 cuHretnyeckue. Ilonumepst wD7LOASF8L
CIeIIMaIbHOTO Ha3HAYCHUS

1 [TpakTnueckas paborta Ne 6.

0 Pemienue skcnepuMeHTAIbHBIX 1 https://m.edsoo.r

) 3ajad no treMe "PacriosHaBanue wOQII6ROREH
MJIaCTMAcC ¥ BOJIOKOH"

| O00011eHNE U CUCTEMATU3ALMS

0 HW3YYEHHOTO MaTepraia Imo TeMe 1 https://m.edsoo.r

5 "BricokoMoOneKysipHbIE wY8G3HTOQIT
coequueHus"

OBIIEE KOJIMYECTBO YACOB 102

[10 [TIPO'PAMME
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https://m.edsoo.ru/Y8G3H7Q1T
https://m.edsoo.ru/Y8G3H7Q1T

11 KUIACC

00pazyeMbIX UMHU TPOCTHIX U
CJIOKHBIX BCHICCTB I10 I'pyIIIiiaM U

N KoJymuyecTBO yacoB 1 DJIEKTPOHHDBIE
ara
I Kontpoas | IIpakTnue nu(ppoBbIe
Tema ypoka usyue
/ Bcero HbIe cKHe o o0pa3zoBareib
In padoTbI padoTbI HbIe pecypchl
AtoMm. CocTaB aTOMHBIX sJIEP. | https://m.edsoo.r
XUMHYECKUi 31eMeHT. M30Tonbl u/B30O8B6GSI
) CrtpoeHnue 31MeKTPOHHBIX 000JI04eK 1 https://m.edsoo.r
aTOMOB, KBAHTOBBIE YHCJIIA uw/H9Z1P9T5]
Knaccudukamnmst Xxumuaeckmx | https://m.edsoo.r
AJIEMEHTOB (S-, p-, d-, f-3IeMeHThI) w/B7U6U4A9H
4 Pacnipenenenue 371€KTpOHOB 110 1 https://m.edsoo.r
aTOMHBIM OpOUTAIISIM w/T4VAN2S0X
DeKTpOHHbIE KOH(PUTYpaIUH
5 aTOMOB 3JIEMEHTOB B OCHOBHOM 1 1 hitpss pabsoo
. wH908GSHOP
BO30Y>KIEHHOM COCTOSTHUU
6 DNIeKTPOHHBIE KOH(PUTYpAITUH | https://m.edsoo.r
HWOHOB. DJIEKTPOOTPUIIATETLHOCTD wW/W2D7V4R3W
[Tepuoanueckuii 3aK0H U
[Tepuonnueckas cucrema
7 XUMHU4YECKHUX 3eMeHToB 1. 1 1 el Ll
o . u/VOB8R3F7D
MeHeneeBa, CBA3b C COBpPEMEHHOU
TEOpHUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS
2 CBOMCTB XUMHYECKHX DJIEMEHTOB U | https://m.edsoo.r

wKOUSH7T6I
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https://m.edsoo.ru/K0U8H7T6I

nepuoaam

Cucrematusanuus 1 0000IIeHIE
3HAHUH 110 TEME

https://m.edsoo.r
wO6X1C6Z38M

By xXuMu4yeckon CBSI3H.
Mexanu3mbl 00pa3oBaHUs
KOBAJIEHTHOM CBsI3U. BogopoaHas
CBsI3b. MeXMOIIEKyIIpHbIE
B3aHMMOJIECHCTBUS

https://m.edsoo.r

wO2Y8ATDS

BaHeHTHOCTI) 1 BAJICHTHBIC
BO3MOKHOCTH aTOMOB. CBSI3b
AIIEKTPOHHON CTPYKTYPBI MOJIEKYJI C
UX T€OMETPUUYECKUM CTPOCHUEM

https://m.edsoo.r
wDA4FOX6IIN

[IpencraBieHus 0 KOMIUIEKCHBIX
COEJIMHEHUSIX: COCTaB U
HOMEHKJIATypa

https://m.edsoo.r
w/M607MSH8O

BemectBa MOJIEKYIIIPHOTO U
HEMOJIEKYJISIPHOTO CTpoeHUs. THmbl
KPUCTATNIMYCCKUX PCIICTOK U
CBOMCTBA BENIECTB

https://m.edsoo.r
wK4VOS1L.2D

ITonsgrue o AUCHICPCHBIX CUCTCMAX.
[IpencraBienue 0 KOJUIOUIHBIX
pacTBopax

https://m.edsoo.r
wN2Q9TTM2G

HcTuHHBIE pacTBOPBI: HACHIIICHHBIE
Y HEHACBIIIEHHBIE, PACTBOPUMOCTb.
Kpucrannoruapatsl

https://m.edsoo.r
uw/X3D3K4MIL

CriocoObl BEIpOKECHHS
KOHIICHTPAIIUU PaCTBOPOB

https://m.edsoo.r
wX4GOL8DSE

Pemienue 3aga4 ¢ HCOOIb30BaHUEM

https://m.edsoo.r
WCI2XSI3D |
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HOHATHH "MaccoBad IO

7 pacTBOpEHHOTO BemiecTa',
"MoJIgIpHas KOHLIEHTpanus"
1 Knaccudukanus 1 HOMEHKIATypa https://m.edsoo.r
8 HEOPTraHUYECKHUX BEILECTB w/O9L5P8OSA
1 Cucrtematusanusa 1 00001IeHNE https://m.edsoo.r
9 3HAHUM 10 TEME w/I8Q4Q0K7
KonTponbHas pabota no temam
"Ctpoenue atoma. [leppuognueckuii
2 3akoH u [leprnoanueckas cuctema https://m.edsoo.r
0 XHMHYECKUX djieMeHToB /I, 1. WwN2TOA3DSZ
Menpaeneesa", "CtpoeHue BeUIeCTBa.
Mmuoroo6pasue BemiecTs"
Kinaccudukanmst XumMuaeckux
peaKkurii B HEOPraHMYECKOU U
2 OpraHUYeCKON XUMUU. 3aKOH https://m.edsoo.r
1 COXpaHEHUsI MacChl BEIIECTB; 3aKOH wDOL4K6KA4T
COXpaHEHHUs U MpEeBpalICHUs
SHEPTUH MPU XUMUYECKUX PEAKITUIX
TemnnoBsie 3 PEKTH XUMHUIESCKUX
2 eakiuid. TepMOXUMHUECKHE Mo paibon.s
p | Pearmit 7ep w/R5SM405T21
YpaBHEHUS
Brruucienust mo ypaBHeHUSIM
2 O —— https://m.edsoo.r
3 peardl WR3S4J3BIT
TEPMOXUMHYECKUM yPaBHECHUSIM
CKOpoCTh XUMHYECCKOH peaKkinu, e
2 SaBI/II;I/IMOCTI) oT asnnqgmx ’ Dt i
4 p wTOY1X8N4H
(dakTopoB. Karanus u karanu3aTopsl
2 I'oMOreHHbIe U reTEPOreHHbIE https://m.edsoo.r
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peakiuu

wWASYTR6DS

[TpakTuyeckas padora Ne 1 o Teme
"BausiHue pa3nuuHbIX GaKTOpOB Ha
CKOPOCTb XUMHUYECKOM peakuun"

https://m.edsoo.r
w/X4RORSUIM

OO6parumbie 1 HEOOpAaTUMBIE
peakiuu. XMMAYECKOE paBHOBECHE

https://m.edsoo.r
u/Y3B3D208J

ITpakTuueckas padora Ne 2 o Teme
"BnusiHue pa3nnyHbIX GaKTOpoB Ha
M0JIOKEHHUE XUMHYECKOTO
paBHOBecHUs"

https://m.edsoo.r
uw/S6D4NIU4E

DIIEKTPOIUTHYECKAS JUCCOIHAITHSI.
CusbHbIE U CJ1a0bIe SJIEKTPOJIHUTHI.
Crenenp nuccoManum

https://m.edsoo.r
wUSLSZ3YOM

Honnoe npoussenenue Boasl. Cpena
BOJHBIX PacTBOPOB. BonopoaHbIii
nokasatensb (pH) pactBopa

https://m.edsoo.r
w/M904WO0K4Y

I'maponus coneit. Peakiuu,
MPOTEKAIOIINE B PACTBOPAX
AIEKTPOIUTOB

https://m.edsoo.r
w/W6X0F70Q3A

[IpakTuueckas pabora Ne 3 o Teme
"XUMHUYECKHE PEAKIIMU B pacTBOpax
AJIEKTPOIUTOB"

https://m.edsoo.r
wVOY2E9E2B

OKHCIIUTENTEHO-BOCCTAHOBUTEIIHHBIC
peakuuu. BaxuHenme OKuCIuTenu u
BOCCTaHOBHUTEIU

https://m.edsoo.r
wR2J6X7C00

MeTo 3JIeKTPOHHOTO (3JIEKTOHHO-
HOHHOT0) OajaHca

https://m.edsoo.r
w/A6C2R2U20

DJEeKTPOIU3 pacTBOPOB U PaCILIaBOB

https://m.edsoo.r



https://m.edsoo.ru/A5Y7R6D5Q
https://m.edsoo.ru/X4R0R8U9M
https://m.edsoo.ru/X4R0R8U9M
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https://m.edsoo.ru/S6D4N9U4E
https://m.edsoo.ru/S6D4N9U4E
https://m.edsoo.ru/U8L5Z3Y0M
https://m.edsoo.ru/U8L5Z3Y0M
https://m.edsoo.ru/M9O4W0K4Y
https://m.edsoo.ru/M9O4W0K4Y
https://m.edsoo.ru/W6X0F7Q3A
https://m.edsoo.ru/W6X0F7Q3A
https://m.edsoo.ru/V0Y2E9E2B
https://m.edsoo.ru/V0Y2E9E2B
https://m.edsoo.ru/R2J6X7C0O
https://m.edsoo.ru/R2J6X7C0O
https://m.edsoo.ru/A6C2R2U2O
https://m.edsoo.ru/A6C2R2U2O
https://m.edsoo.ru/O6O0M4J9J

5 BEIIECTB w/0O600M4J9]
3 Pewenue 3amay pa3iMuyHbIX THIIOB hitps://m.cdsoo.r
6 A&t WTIASRST2U
3 Perienue 3a1a4 pa3inyHbIX THIIOB hitps:/m.edsoo.r
7 AdLP WESG3PIS1Y
Cucremarusanusa 1 00001eHIE
3 3HAHUH 110 TeMe " XUMHUUYECKHE buips in.cdsoo.r
8 wI0P3L5190Q
peakmun"
3 KonTponbnas pabota mo teme https://m.edsoo.r
9 "XuMudeckue peakiuu" w/TI9S3K8U7P
ITono>xeHre HEMETALIOB B
[Tepuoauueckoii cucreme
4 XUMUYECKUX 3neMeHToB /1. U. https://m.edsoo.r
0 MenpeneeBa 1 0COOEHHOCTH uw/Q1TIKS5GI9C
cTpoenus ux aromoB. Ouznyeckue
CBOMCTBAa HEMETAJJIOB
Annorponusi HeMeTauIoB (Ha
4 npuUMepe KUCIIopoa, cepsl, pocdopa A tnbon
T POAR, CEPEL P WNSUSGOHIH
U YIJIEpOJIa)
4 Bomopon: nonydenwne, pusznueckue u https://m.edsoo.r
2 XHMHYECKHE CBOMCTBA. [ MIpu bl w/N2MOT2H6M
I"ajioreHbl: HaX0XKJIECHHUE B IIPUPOJIE,
4 CHOCOOBI MTOTyYSHHS (bHSH‘i)CFI)(He " Lilpos nzodson.
3 YACHIL, WI1UIBSI3C
XUMHUYECKHE CBOMCTBA
I"'azorenoBonmopoasl. Baxkueiue
4 KHCJIIOPOCO epnca € COEeIUHEHNS fulps m.cdsoo.r
4 poAcosepxalt a W/Z8W3T6RAF
raJjoreHoB e
4 JlaGopaTopHble U TPOMBIIIUICHHBIC https://m.edsoo.r



https://m.edsoo.ru/O6O0M4J9J
https://m.edsoo.ru/T1A5R5T2U
https://m.edsoo.ru/T1A5R5T2U
https://m.edsoo.ru/E8G3P1S1Y
https://m.edsoo.ru/E8G3P1S1Y
https://m.edsoo.ru/I0P3L5I9Q
https://m.edsoo.ru/I0P3L5I9Q
https://m.edsoo.ru/T9S3K8U7P
https://m.edsoo.ru/T9S3K8U7P
https://m.edsoo.ru/Q1T9K5G9C
https://m.edsoo.ru/Q1T9K5G9C
https://m.edsoo.ru/N8U5G9H1H
https://m.edsoo.ru/N8U5G9H1H
https://m.edsoo.ru/N2M0T2H6M
https://m.edsoo.ru/N2M0T2H6M
https://m.edsoo.ru/J1U1B5I3C
https://m.edsoo.ru/J1U1B5I3C
https://m.edsoo.ru/Z8W3T6R4F
https://m.edsoo.ru/Z8W3T6R4F
https://m.edsoo.ru/X7Z9E2F9H

CIIOCOOBI MOJIy4YCHUA IraJIOTCHOB.

5 [IpruMeHeHne raJsoreHoB U ux wWX7Z9E2F9H
COeIUHEHNN
[TpakTuyeckas padora Ne 4.
4 Pemenue skcriepuMeHTANBHBIX 33134 Ao 1o
6 p A WKIN3C2G2T
o teme "["amoreHsr"
Kucnopo: mabopartopHbie 1
MPOMBIIIUIEHHBIE CIIOCOOBI
4 T S — https://m.edsoo.r
7 y > P wL6U6D7Z7U
XuMHueckue csoiictsa. O30H.
IIpuMeHeHne Kucnopoa u 030Ha
4 OKCIALL 1 TTEPOKCHILLL https://m.edsoo.r
8 A POKCHA WVIN4COROY
4 Perenne 3ama4 pa3jaM4HbIX TUIIOB hiips: medsvo.r
9 At p WI7A9X6N3N
Cepa: HaXx0KJE€HHUE B IPUPOJIE,
> cncr))co61,1 Oy 4CHHUSI (;Himecxne u huips://m.edsoo.r
0 YHCHI, WHSF2T1J0E
XAMHYECKHE CBOMCTBA
5 CepoBoIOpo, CybhHIE! https://m.edsoo.r
1 POBOJIOPOJL, CYTLOIA wX6C009G6R
Kucnopoaconepkaine coeTuHCHUS
> cepbl. OCOOEHHOCTH CBOMCTB CEpHOU S
2 | PR P WGAZAX3PIK
KHUCJIOTHI
[TpaxTuueckas padota Ne 5.
> Pemenne skCriepuMEeHTaANBHBIX 33134 hlips: medsio.r
3 pHv a WNGI2YOH3N
o Teme "Cepa u e€ coequHeHus"
5 A30T: HaX0XkJICHHE B IPUPOJIE, https://m.edsoo.r
4 CIoCOOBI IOyYeHUs], PUINICCKUE U wN8DIU7F7B



https://m.edsoo.ru/X7Z9E2F9H
https://m.edsoo.ru/K9N3C2G2T
https://m.edsoo.ru/K9N3C2G2T
https://m.edsoo.ru/L6U6D7Z7U
https://m.edsoo.ru/L6U6D7Z7U
https://m.edsoo.ru/V7N4C0R0Y
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https://m.edsoo.ru/X6C0O9G6R
https://m.edsoo.ru/G4Z4X3P9K
https://m.edsoo.ru/G4Z4X3P9K
https://m.edsoo.ru/N6I2Y0H3N
https://m.edsoo.ru/N6I2Y0H3N
https://m.edsoo.ru/N8D9U7F7B
https://m.edsoo.ru/N8D9U7F7B

XAMHUYECKHE CBOMCTBA. AMMHAK,
HUTPHUJIBI

Kucnopopaconepkaiue coeiuHEHUS
azora. OCOOEHHOCTHU CBOUCTB
a30THOM KHUCJIOTEI

https://m.edsoo.r

wQSF6D7A3T

[TpumeHeHue a3oTa 1 €ro
COEJIMHEHUH. A30THbIE yA0OpEHUS

https://m.edsoo.r

w/U7Q1L6M3B

docdop: HaxOkKAEHHUE B IPUPOJIE,
crocoObl OJy4YeHus!, PU3NUYECKUe U
xuMuueckne cpoiictBa. dochumbr u

dbochun

https://m.edsoo.r
w/O6F0F4G6N

Oxcunst hocdopa,
dbochopcoaepxkamue KucaoTel. Conu
(dhochopHON KUCIOTHI

https://m.edsoo.r
WWT7X8I9ROV

[Tpumenenue dhocdopa u ero
coenuaenuii. @ochopHsie
yaoOpeHust

https://m.edsoo.r
w/J7HOJSI8Y

[TpakTuyeckas padora Ne 6.
Pemenne skcriepuMEHTAIBHBIX 3a7a4
no Teme "A30T u pocdop u ux
COeMHEHUs"

https://m.edsoo.r
WWOKSI3LIM

VYriepos: Hax0KIeHUE B IPUPOJE,
aJUTIOTPONHbIE MOIU (UKL,
¢bu3nueckrue 1 XUMUYECKHE
CBOMCTBA, IPUMEHEHHE

https://m.edsoo.r

wH2P8Q0X8G

Oxcun yraepona(Il), oxenn
yriepona(IV), yronbHast Kuciora u
e€ conu

https://m.edsoo.r
w/S4B2M3B7D



https://m.edsoo.ru/Q5F6D7A3T
https://m.edsoo.ru/Q5F6D7A3T
https://m.edsoo.ru/U7Q1L6M3B
https://m.edsoo.ru/U7Q1L6M3B
https://m.edsoo.ru/O6F0F4G6N
https://m.edsoo.ru/O6F0F4G6N
https://m.edsoo.ru/W7X8I9R0V
https://m.edsoo.ru/W7X8I9R0V
https://m.edsoo.ru/J7H0J5I8Y
https://m.edsoo.ru/J7H0J5I8Y
https://m.edsoo.ru/W6K8J3L1M
https://m.edsoo.ru/W6K8J3L1M
https://m.edsoo.ru/H2P8Q0X8G
https://m.edsoo.ru/H2P8Q0X8G
https://m.edsoo.ru/S4B2M3B7D
https://m.edsoo.ru/S4B2M3B7D

Pemenune 3aaa4 pas3jIndYHbIX TUIIOB

https://m.edsoo.r

3 wWE8O2D5SU6T
Kpemuuii: HaxoxieHUE B MPUPOJIE,
6 CHocoOBI MOTy4YeHUsI, PU3NUECKUE U Lilpes Db
4 YACHIL WL6J2R1H6G
XUMHYECKHE CBOMCTBA
6 Oxcup kpemuus(1V), kpemuueBas https://m.edsoo.r
5 KHCJIOTA, CUIIMKATBI uw/G1Y3D7Q9L
IIpuMeHeHne KpeMHUS U €TO
6 coenuHeHui. CTEKIIO0, ero Sk
6 g ’ ’ wWESEOVOQ8H
MOJTy4YeHHue, BUIBI CTEKIIa
6 Pemenue 3aau pa3nuyHbIX TUIIOB L
7 Aat past WBSS6I4T6I
6 Cucremaru3anus u 0000IIcHIE https://m.edsoo.r
8 3HaHui o teme "Hemeraninr" wOIM50704P
6 KonTponbhas pabota no teme https://m.edsoo.r
9 "Hemertamnasr" wB6H3W6P4F
7 AHanu3 pe3yJabTaTOB KOHTPOJIbHON https://m.edsoo.r
0 paboThI, KOPPEKIIHS OMHNOOK w/V2U1S7Q0K
[TonoxeHre METaIJIOB B
Ilepuonnueckoi cucreme
7 XAMUYECKUX DJIEMEHTOB. https://m.edsoo.r
1 OCoOEHHOCTH CTPOCHUS wQ6G6I3M2H
AJIEKTPOHHBIX 000JI0YECK aTOMOB
METaJIOB
OO6mue dpuznyeckue cBOMcTBa
! MG’II“J:JIJIO(I]; [IpumeHeHre METaIOB B Lz talion
2 P wWW6R4E0G2Y
OBITY M TEXHUKE
7 CmunaBel metaiioB. Kopposust https://m.edsoo.r



https://m.edsoo.ru/E8O2D5U6T
https://m.edsoo.ru/E8O2D5U6T
https://m.edsoo.ru/L6J2R1H6G
https://m.edsoo.ru/L6J2R1H6G
https://m.edsoo.ru/G1Y3D7Q9L
https://m.edsoo.ru/G1Y3D7Q9L
https://m.edsoo.ru/E8E0V0Q8H
https://m.edsoo.ru/E8E0V0Q8H
https://m.edsoo.ru/B8S6I4T6I
https://m.edsoo.ru/B8S6I4T6I
https://m.edsoo.ru/O1M5O7O4P
https://m.edsoo.ru/O1M5O7O4P
https://m.edsoo.ru/B6H3W6P4F
https://m.edsoo.ru/B6H3W6P4F
https://m.edsoo.ru/V2U1S7Q0K
https://m.edsoo.ru/V2U1S7Q0K
https://m.edsoo.ru/Q6G6I3M2H
https://m.edsoo.ru/Q6G6I3M2H
https://m.edsoo.ru/W6R4E0G2Y
https://m.edsoo.ru/W6R4E0G2Y
https://m.edsoo.ru/Y6O0U9Q6J

MCTaJlJIOB

wY600U906J]

Pemienue 3ama4 Pa3JIMIHbIX TUIIOB

https://m.edsoo.r

wF5Q3UIT7C

DIIEKTPOXUMHUYECKUHN P
HarnpspKeHud MetauioB. O01ue
CITOCOOBI TIOJTYYCHHSI METAIIJIOB

https://m.edsoo.r
wDOK6S0G5Z

OOm1ast XxapaKTepUCTHKA METAIIIIOB
[A-rpynne! [lepuoauueckoit
CHUCTEMbl XMMHUYECKUX 3JIEMEHTOB.
Harpwuii u xanuii: nosy4yeHue,
buznyecKkrue 1 XuMHUYeCKue
CBOICTBA, IPUMEHEHHE MTPOCTHIX
BELIECTB U UX COECIUHEHUN

https://m.edsoo.r

uw/HOPIOF1140

OO6m1as XxapaKTepruCTUKa METAILIOB
[TIA-rpynmns [Tepronuueckoi
CUCTEMBI XMMHYECKHUX 3JIEMEHTOB.
Maruuii ¥ KaJabLUi: ITOTy4YEHHUE,
buznyecKre U XUMUYECKUE
CBOWCTBA, MPUMEHEHUE MMPOCTHIX
BEMISCTB U UX COSTMHEHUN

https://m.edsoo.r

w/V3Y1VIX10Q

JKEcTkoCTh BOIBI U CLIOCOOKI €€
YCTpaHECHUS

https://m.edsoo.r
u/I3C8S1B4S

AJFOMUHUH: TTOJTyYEHUE,
bu3nyeckre 1 XMMUYECKHE
CBOICTBA, IPUMECHEHHE

https://m.edsoo.r
wE7V3M0A9C

AM(oTepHbIe CBOICTBA OKCHIIA U
THIPOKCHU/IA AITFOMUHUS,
THIPOKCOKOMIUICKCHI aJTFOMHHHUS, X
NpUMEHEHHE

https://m.edsoo.r
wD7F6B3TIW



https://m.edsoo.ru/Y6O0U9Q6J
https://m.edsoo.ru/F5Q3U1T7C
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https://m.edsoo.ru/E7V3M0A9C
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https://m.edsoo.ru/D7F6B3T1W

Pemenune 3aaa4 pas3jIndYHbIX TUIIOB

https://m.edsoo.r
wS1Z1C6E6C

[TpakTuyeckas padora Ne 7.
Pemienue skcriepuMeHTAIbHBIX 33124
1o TeMe "MeTaibl I1aBHbIX
noarpynmn"

https://m.edsoo.r
w/UOTSWOT8W

OOm1ast xapaKTepUCTHKa METAJIJIOB
no6ouHsIX noarpymni (b-rpymm)
[Tepuoanueckoit CuCTEMBI
XMUMHUYECKHX 3JIEMEHTOB

https://m.edsoo.r
wY4UIX2L8Y

dusnueckre 1 XUMHUUECKUE
CBOWCTBa XpOMa U €ro COeIMHEHUN,
UX IPUMEHEHUE

https://m.edsoo.r
wP5SM6C0Z2L

Baxwueiime coelMHEHUs Maprasiia.
[Tepmanranat kayius, ero
OKHUCJIUTENLHBIE CBOMCTBA

https://m.edsoo.r
w/GIVO6U6WTK

duznueckre 1 XUMUIECKHE
CBOIICTBa K€J€3a U €ro COeIMHEHUH.
[TosydyeHnue u npuMeHEeHHE CILJIaBOB
xKelesa

https://m.edsoo.r
w/WIN7HS8X3L

dusndueckre U XUMHUICCKUE
CBOMCTBA MEIH U €€ COCTMHCHUI, X
MpUMEHEHUE

https://m.edsoo.r
WA206Y417X

du3nyecKue U XUMHUECKHUE
CBOIMCTBA IIMHKA U €T0 COCIUHCHUH,
HX IPUMEHEHHUE.
I'maApOKCOKOMILIEKCHI IMHKA

https://m.edsoo.r

wX6E7T0B0Q

[TpakTuyeckast padora Ne 8.
Perienue sKcriepyuMEHTAIbHBIX 3324

https://m.edsoo.r
wU4Y3B9Z0F
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https://m.edsoo.ru/U4Y3B9Z0F

o teme "MeTaibl IT000YHBIX

noarpynmn"
4 Pemenue 3aga4 pa3iMyHbIX TUIIOB R
0 Adp WKIE4A6X 1K
O06001IeHE ¥ cCUCTEMAaTU3aIIU
J HU3Y4YEHHOT'O MaTepHala 1o TeMe A e
N P WLOT6KTH6]
"Meramisr"
9 KonTponbHas pabota no teme https://m.edsoo.r
2 | "Meramibr" wE7K8J0Z0D
9 AHanu3 pe3yJabTaTOB KOHTPOJIbHON https://m.edsoo.r
3 paboThI, KOPPEKIIUS OMHNOOK wV3S3FIT7X
Ponb xumum B o0ecrieueHuM
9 YCTOMYHMBOI'O Pa3BUTHUSA https://m.edsoo.r
4 yenoBeyecTBa. [loHsATHE 0 HayYHBIX wX8S9I3V1H
METOAaX UCCIICIOBAHUS BEIICCTB
HayuHble npuHIMIBI OpraHu3aluu
9 XUMHAYECKOT0 MPOU3BOJICTBA. https://m.edsoo.r
5 [TpoMmbIneHHbIE CTIOCOOBI w/S0Y7D1H7S
MOJIyYEHUS] BaKHEUIIINX BEIIECTB
XUMHYECKOE 3arpsi3HEHNE
9 OKDVSKAIOICH COOEL H €ro https://m.edsoo.r
6 | CNPYIAOMEREPEA WY 1Z8PAE2H
MOCIIEACTBUS
9 XHUMHS U 300POBbE YEIIOBEKA. https://m.edsoo.r
7 JlekapcTBEHHBIE Cpe/ICTBA w/POYI9R31.2]
Xumus numu. Ponbs XxuMuu B
9 oBeCHeeHI THIICEO https://m.edsoo.r
8 - WT6S4G1V5U
0€30I1aCHOCTH
9 Kocmernueckue u mapdromepHbie https://m.edsoo.r
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9 cpenctBa. beitoBas xumus wW/CTIN6YIKSK

1 XUMHUS B CTPOUTENBCTBE.

0 Baxueiiime cTpoUTEIbHBIE U 1 htips://m.edsoo.r
CHIIHE CTPOUTEILHBIC WCAY4W IROW

0 KOHCTPYKIIMOHHBIE MaTepUaIbl

1 XWMHSA B CEIILCKOM XO3SIHUCTBE.

0 o 1 https://m.edsoo.r

praHuYeCcKrue U MUHEPAIbHBIC /XOD2OGMSB

| yaoOpeHus

1

0 CucreMaruzanys 1 00001IeHe | https://m.edsoo.r

5 3HAHWM 10 TEME w/O003L3WIS

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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IPOBEPSIEMBIE HA EI'D 110 XUMWUU TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOTPAMMBI CPEJHET'O OBIIIETO OBPA3OBAHUSI

Kon
NpoBePsSIeMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K NIPEIMETHBIM pe3yJbTaTaM
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON NMPOIrPaMMbl CpPeIHero
0011ero o6pa3oBaHus

1

Branenue cuctemMoil XUMUYECKUX 3HAHHM, KOTOpasi BKIIKOYAET:

1.1

OCHOBOIOJIAraoue MOHATUS (XUMUYECKUI 3JIEMEHT, aTOM, U30TOIIBL,
JJIeKTpOHHast 000JIouKa aTroMma, s-, 2-, @-3JEKTPOHHbIE OpOuTaNIu
aTOMOB, OCHOBHOE U BO30YXKJIEHHOE COCTOSTHHE aTOMa, MOH, MOJIEKYJIa,
BJIEHTHOCTb,  3JEKTPOOTPULIATEIBHOCTb,  CTENEHb  OKHCICHHMS,
XUMHYECKasi CBA3b (O- W T-CBSI3b, KpAaTHBIE CBSI3U), THUOpHIM3ALUA
aTOMHBIX OpOWTaNel, KPUCTAUIMYECKas pPEemIéTka, MOJIb, MOJISIPHAS
Macca, MOJSIPHBIH 00BEM, MONIIpHAs KOHIEHTpAIMs, pPacTBOPHI
(MCTUHHBIE, TUCTIEPCHBIE CUCTEMBI), KPUCTAJUIOTUAPATHI, YIIIEPOIHBIH
ckeneT, (yHKIUOHAJIbHAS TPYINa, pajukall, U30MEphl, CTPYKTypHas
dbopmyna, wm3omepus (CTpyKTypHas, TeoMeTpuyeckas  (IIHC-,
TPAHCU30MEPHsI), TOMOJOTMYECKHH psiji, TOMOJOTH, YTJIE€BOAOPOMIBI,
KHUCJIOPOJI- U a30TCOJEpIKAIINE COSTUHEHHS], OMOIOTUYECKH aKTUBHbBIE
BemecTBa  (YyraeBOAbI, KHUPBI, OCJIKH), MOHOMEp, IOJHUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIWHEHHS, KPEKHHT,
pUGOPMHMHT,  THUNBI  XUMHYECKHUX  peakiuid  (OKHCIUTEIbHO-
BOCCTAHOBUTENBHBIE, IK30- U HHAOTEPMUYECKUE, PEAKIMH HOHHOTO
oOMeHa, TOMO- W TeTeporeHHble, OOpaTUMble U HEOOpaTHUMBIC),
pacTBOp,  DIIEKTPOJIUTBI,  HEDJCKTPOJIUTHI,  DJICKTPOIUTHUYECKAS
JMICCOIIMALUS, CTENECHb JUCCOLMAIMH, OKHUCIUTEIb, BOCCTAHOBUTEIIb,
JNEKTPOJIU3,  CKOPOCTh  XHMHUYECKOM  peakluu, XUMHUYECKOe

paBHOBECHE)

TEOpUU U 3aKOHBI (TEOPUS XMMHYECKOTO CTPOCHHSI OPraHUYeCKUX
BemecTB A.M. byTiepoBa, Teopus 3IEKTPOIUTHUYECKON TUCCOLMAIUN,

[Tepuoanueckuii 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUsI MACCHhI),

1.2 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XUMHUHU, MHUPOBO33PEHUECKHE
3HaHUs, JIeXKAalle B OCHOBE IIOHUMAHUS IPUUUHHOCTH U CUCTEMHOCTH
XUMHUYECKHX SIBJICHHUH, COBPEMEHHBIE IIPEJICTABICHUS O CTPOCHHUU
BELIECTBA HA AaTOMHOM, MOJIEKYJIIPHOM U HaJIMOJIEKYJIIPHOM YPOBHSIX

13 IpEJICTaBICHUS 0 MeXaHHU3Max XUMHYECKHX peakuui,

TCPMOINHAMHNYCCKUX )41 KHMHCTHYCCKHX 3aKOHOMCPHOCTAX X




IMPOTCKAaHUA, O XUMHUYCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTEMAX

1.4

(hakTOJIOTMUECKNE CBENCHMSI O CBOWCTBAX, COCTaBe, TMOJYYCHHH U
0C30MacHOM  WCTOJh30BAHUM  BAKHEUINIUX  HEOPraHUYECKHX U
OpPTaHMYECKUX BEIIECTB B OBITY M MPAKTHYECKOW AeATeIbHOCTH

YCJIOBCKA

1.5

oO0IIMe HAyYHbIE TIPUHITUITEI XUMUYECKOTO TIPOM3BOJICTBA (HA IPUMEpPE
NPOM3BOJICTBA CEPHON KHUCIIOTHI, aMMHaKa, METaHOJa, MepepaboTKu

HedTH)

ChopMHUpPOBAHHOCTH YMEHUH BBISBIISATD:

2.1

XapaKTCPHbIC TIMPU3HAKK W B3aMMOCBA3b HU3YUYCHHBIX HOHS[THfI,
IMPUMCHATH COOTBCTCTBYIOIIWC IIOHATHUSA IIPHU OIMMCAHUK CTPOCHHUA U
CBOICTB HCOpTraHUYCCKUX H OpraHHu4YCeCKUX  BCIICCTB U HX

MpEeBpaILCHUI

2.2

B3aUMOCBSI3b XMMUUYECKMX 3HAHUN C MOHITUSIMU H npeaACTaBJICHHUAMUA
APYyrux nmpeamMeToB I 0oJiee 0CO3HAHHOI'O MOHUMAaHHMS U O0OBSICHEHUS

CYHIHOCTU MAaTCpHAJILHOIO CAUHCTBA MHpa

CpopMUpOBAHHOCTH YMEHUS UCIIOJIB30BATH:

3.1

HaMMCHOBaHUA XHMHWYCCKUX COCI[I/IHGHI/II\/JI MCKIAYHApPOAHOTO COr03a
TGOpGTH‘-IGCKOfI u HpI/IKJIaI[HOﬁ XUMHUU W TpPHUBUAJIBHBIC HAa3BAHUA
BCIICCTB, OTHOCAMMUXCA K MHIYUCHHBIM KJIaCCaM OPraHUYCCKUX U

HEOPTaHUYCCKUX COGI[I/IHGHI/II\/'I

3.2

XMMHUYECKYI0 CUMBOJIUKY JJISi COCTaBJIEHUS (hOpPMYJ HEOPraHUUECKUX
BEIIECTB,  MOJIEKYJSIPHBIX M CTPYKTYpHbIX  (pa3BEPHYTHIX,

COKpAIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHNYeCKUX BELECTB

CpopMUpOBaHHOCTH YMEHUS KIIACCUDHUITMPOBATH:

4.1

HCOPraHNMYCCKUC BCIICCTBA, CAMOCTOATCIIBHO BI)I6I/IpaTL OCHOBAaHHs H

KPUTEPHH JUTS KIIACCU(PUKAIIN U3yYaeMbIX XUMUYECKUX 00BEKTOB

4.2

OpPraHnv4CCKHUC BCUICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTB OCHOBAaHHA H

KpUTCpHUU UIA K.]'IaCCI/I(I)I/II(aI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

43

10 Pa3IMYHBIM NPHU3HAKaM (YHMCIy M COCTaBy pEarupyrolliuX BEIECTB,
TerioBoMy 3((deKTy peakuuu, HW3MEHEHUIO CTeleHeH OKUCIICHUs

3JIEMEHTOB, OOPATUMOCTH PEAKIIMH, YIACTHIO KaTaTu3aTopa)

ChopMupoBaHHOCTb YMEHMS XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXJAEHHOM COCTOSIHUM) W HOHOB
XUMHUYECKHX 3j1eMeHTOB 1 — 4 mepuonos Ilepuoanueckoi cructemsl
JI.1. MeHnneneeBa 1 X BaJIEHTHbIE BO3MOXHOCTHU, UCIIOJIb3Ys IOHATHS

$-, p-, d-3NIEKTPOHHBIEC OPOUTAIIN, SHEPTETUUECKIE YPOBHU




CpopMUpPOBAHHOCTh YMEHHUS OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMHU COCTUHEHHH 10

rnepuoaam U rpyumam

C(I)OpMI/IpOBaHHOCTB YMCHUSA COCTAaBJIATH YpPAaBHCHHUA XUMHYCCKUX

peakuuii ¥ pacKphIBaTh UX CYIIHOCTb:

7.1

OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKLII/Iﬁ nmocpeaACTBOM

COCTaBJICHUS JICKTPOHHOTO OaJlaHCa ATHX peaKIuit

7.2

YPaBHEHHUs pEaKLMH pa3IUYHbIX THIIOB; IIOJIHBIE W COKpPALLEHHBIC
YpaBHEHUS pEaKIMil HOHHOrO OOMEHa, YYMTbhIBasi YCJOBHS, NpH

KOTOPBIX 3T p€aKIMU UAYT 40 KOHI[A

7.3

peakuuii ruApoin3a, peakluuid KOMILIEKCOoOpa3oBaHMs (Ha IpUMepe

TUAPOKCOKOMILIEKCOB ITUHKA U aJTFOMUHHS)

ChopMupoBaHHOCTH YMEHHUS MTOATBEPKIATH:

8.1

HAa KOHKPETHBIX NpPHUMEpPAX XapaKTep 3aBUCUMOCTH PEaKIMOHHON
CIIOCOOHOCTH OPraHUYEeCKUX COEIUHEHUH OT KpaTHOCTH U THIIA
KOBAJEHTHON CBsI3U (G- M T-CBSI3W), B3aMMHOIO BJIHMSHHUS aTOMOB U
Ipynn aToOMOB B MOJIEKYJaX, a TaKke€ OT OCOOCHHOCTEH peanu3zanuu

PA3INYIHBIX MCXAaHNU3MOB IIPOTCKAHUA peaKHI/IfI

8.2

XapaKTCPHBIC XHUMUUYCCKHUC CBOMCTBa BCIICCTB COOTBETCTBYIOIIMMHA

SKCIIEPUMEHTAMU U 3aMUCAMU YPAaBHEHUM XUMUYECKUX PEAKLIUN

CpopMHUpPOBAHHOCTh YMEHHS XapaKT€pPU30BaTh COCTAB W Ba)KHEUIITHE
CBOMCTBA BEILECTB, MPUHAJICKANUX K OINPEACIEHHBIM KlaccaM H
rpynmnaM CcoeIuHEeHUHl (MpOoCThie BEUIECTBA, OKCHJbI, TUIPOKCHUIBI,
COJIM; YTIIEBOJOPOABI, IPOCTHIE A(DUPHI, CIUPTHI, (HEHOIBI, AJTbICTUIBI,
KETOHBI, KapOOHOBBIC KHCIIOTHI, CIIOKHBIE d(PUPHI, KUPBI, YTICBOJIBI,

aMHUHBI, aMUHOKHUCJIOTHI, OCITKH)

10

ChopMUpOBAaHHOCTh yYMEHHSI MPOBOJUTH PACUYETHI MO XUMHUYECKUM
(dbopMynaM U ypaBHEHHSIM XHMHUYECKUX PEaKIUN C HCHOIb30BaHUEM

(bU3UYECKUX BEITUYHH:

10.1

Macchl (00bEMa, KOTMUECTBa BEIIECTBA) MPOAYKTA PEAKIIIH, €CIIH OJHO
U3 HUCXOJHBIX BEUIECTB JaHO B BHUJAE pacTBOpa C OIpeneaeHHON
MacCOBOM J0Jield pacTBOPEHHOTO BEIIECTBA WM JAaHO B H30BITKE

(umeet mpumMecH)

10.2

MaccOBOM WM 00BEMHOM TOJIH, BBIXO/1a MIPOJYKTA PEAKLIUU

10.3

TEIIOBOTO 3P deKTa peakuuit

10.4

00BEMHBIX OTHOLLIEHUN T'a30B

10.5

110 HAXOXKJICHHUIO XUMHUUYECKOI (l)OpMy.]'ILI BCIICCTBA




11

Bianenne cucteMoi 3HaHMM O METOJIaX HAYYHOT'O MO3HAHUS SIBJICHUU
IPUPOABI, HCIOJb3YEMBIX B €CTECTBEHHBIX HAayKax M yMEHHE
OPUMEHATh 3TU 3HAHUSA MPU HKCIHEPUMEHTAIBHOM HCCIIEAO0BAaHUU
BEILIECTB U AJIs1 OOBSICHEHUS XMMUYECKHX SBJICHUHN, UIMEIOLIUX MECTO B
IpUpOJIE, NPAKTUYECKOMN NIEeATENbHOCTH Y€JIOBEKa U B MOBCEAHEBHOMN

KHU3HHU

12

ChopMUpOBaHHOCTE YMEHHS TPUMEHSTH (HMCIOIB30BAaTh) 3HAHUSA O
COCTaB€ M CBOWMCTBAX BEUIECTB MJII SKCIIEPUMEHTAIBHON NPOBEPKU
TUIOTE3 OTHOCHUTENbHO 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUECKUX
peakuuid M TMPOTHO3UPOBAHUS BO3MOXKHOCTEH WX OCYIIECTBICHHUS,
CHUCTEMHbIC XUMUYECKHE 3HAHUS ISl OOBSICHEHUS U MPOTHO3UPOBAHUS
SIBJICHUH, MMEIOIIMX E€CTECTBEHHOHAYUYHYIO MPUPOAY; IJI HPUHATUS

IPaMOTHBIX pEIIEHUI MPOOJIeM B CUTYaIUsX, CBSI3aHHBIX C XUMHUEH

13

ChopMupoBaHHOCTh YMEHHUS IUIAHUPOBATh U MPOBOJUTH XUMHUYECKHM
9KCIIEPUMEHT (TIOJlydYeHHE M H3yYCHHE CBOMCTB HEOPraHWYECKUX M
OpPraHUYECKHUX BEIIECTB, Ka4eCTBEHHBIC PEAKIMU YIJIIEBOJOPOIOB
Pa3IMYHBIX KJIACCOB U KUCIOPOACOAEPKAIINX OPraHMYECKUX BEIIECTB,
pelIeHHne  OKCIIEPUMEHTANBHBIX  3aad [0  PacHO3HaBAHUIO
HEOPraHUYECKNX U OPraHMYECKHX BEIIECTB) C COONIOJICHUEM IPaBHII
Oe3omacHOro oOpamieHus C  BELECTBAMHM U JJAOOpaTOPHBIM
obopynoBanueM; (HOpMyITHPOBATH LIETU UCCIEAOBAHUS, MPEACTABISATh
B Pa3IM4YHON (opMe pe3ynbTaThl IKCIIEPUMEHTA, aHAIW3UPOBATH MU

OIICHUBATh UX NOCTOBEPHOCTDH

14

CdopMrpoBaHHOCTh YMEHHUS OCYLIECTBIISATH LIEIeHANPABICHHBIN OUCK
XUMHUYECKOW HH(MOpMaMK B Pa3IMYHBIX HCTOYHHKAX (HAy4YHas W
yueOHO-HayuHasi JTUTEpaTypa, CPEeICTBa MaccoBOM HH(popmanuu, ceTb
WNurepHer u Apyrue), KPUTHUECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uHpopMalrio, nepepadbareiBaTh €€ M UCMOIb30BATh B COOTBETCTBUU C

MOCTaBJIEHHOW y4eOHOM 3a1aueit

15

CchopMHpPOBaHHOCTE yYMEHMS HPOTHO3UPOBATh, AHAIU3UPOBATH U
OIICHUBATh HMH(OPMAIMIO C TO3UIMA SKOJIOTUYECKOH Oe30macHOCTH
MOCJIEJICTBUI OBITOBOM M MPOM3BOJCTBEHHOH JAEATENIBHOCTH YeNIOBEKa,
CBSI3aHHOM C mepepaboTKOll BelecTB; CHOPMUPOBAHHOCTh YMEHUI
OCO3HaBaTb  ONACHOCTh  BO3JCWCTBUS HA  JKUBbIE  OPraHU3MbI
OTIpe/IeNEHHBIX BEIIECTB, IMOHMMAsi CMBICI MOKa3aTeisl MNpeaesbHON
JONMYCTUMOW KOHIIEHTPAIlMM, W TMOACHATh Ha IPHMEpax CIOCOObI
YMEHBIICHUA M TPEAOTBPALCHUS HX BPEIHOIO BO3JCHCTBHA Ha

OpraHusM 4€JI0BCKa




HEPEYEHD 3JIEMEHTOB COAEPKXAHMUS, IIPOBEPAEMbBIX HA EI'D
IO XUMHNH

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKaHUSA

TeopeaneCKI/Ie OCHOBBI XMMHH

1.1

Crpoenue BemectBa. CoBpeMeHHasi MOZIEb CTPOEHUs aToMa. Pacmipenenenue
AJIEKTPOHOB TI0 JHEPreTHYECKUM YpOBHsAM. Kitaccmpukamus XUMHUYECKUX
s1emMeHTOB. OCOOCHHOCTH CTPOEHHUS YHEPTeTUUECKUX YPOBHEHW aToOMOB (s-, -,
d-3nemenToB). OCHOBHOE U BO30YXKIEHHOE COCTOSIHUSA aTOMOB. DJEKTPOHHAs

KOH(i)I/IpraLII/ISI atroMma. BaneHTHBIe OJICKTPOHBI

1.2

Ilepronnueckas cucrema xumuyeckux dnemeHtoB J[.M. Mengeneesa.
®usnyeckuit cMbica [lepuoguueckoro 3akona J[.M. MenneneeBa. [Ilpuuunsl u
3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB 3JIEMEHTOB M HMX COEOUHEHHH 10
nepuojiaM M TpymnnaM. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB IMPOCTHIX

BCIICCTB, BOOOPOJAHBIX COGJII/IHeHI/II‘/JI, BBICHIUX OKCUIAOB U THAPOKCHUIAOB

1.3

BanentHocTs. aﬂeKTpOOTpHHaTCHLHOCTB. CreneHb OKHUCIICHUS

1.4

Buast  xumuueckoil  cBsi3M  (KOBaJIGHTHAasl, HWOHHAs, METaJUIMYECKas,
BOJIOpPOJHAs) U  MexaHu3Mbl €€ oOpa3oBaHUS. MeXMOIEKYIsIpHbIE
B3auMo/eiicTBus. BemiecTBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHSL.
Tunel KpUCTAIITMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIIA

KPUCTAJUIMYECKOU PELIETKU

1.5

Xumuyeckass — peaknus.  Kimaccudukanus — XUMUYECKHMX — peakuuid B

HeOpFaHI/I‘leCKOﬁ u OpFaHquCKOﬁ XUMHUHU. 3aKOH COXpPAaHCHUA MACChI BCIICCTB

1.6

CKOpOCTL pCaKknuy, €€ 3aBUCHUMOCTb OT Ppa3jInYHbIX (I)aKTOpOB

1.7

TennoBble 3¢ (exThl XMMUYECKUX peakiuil. TepMoXuMHUECKUE ypaBHEHHS

1.8

O6paTI/IMHe peaKknuu. XHUMHUYECKOE paBHOBECHC. CDaI(TOPBI, BJIMAOINUC Ha

cocTosiHue XxuMmuieckoro pasHoBecus. [Ipunnun Jle [llarenbe

1.9

:‘)HCKTpOHI/ITI/I‘IeCKaﬂ Jucconuanus. CunbpHble U ciaa0ble QJICKTPOJIMTEI. Cpez[a
BOJOHBIX PpaCTBOPOB BEIICCTB: KHUCIas, HeﬁTpaﬂbHaH, mieJI049YHas. CreneHb

aucconyan. Peakiuym HnOHHOTO obMeHa

1.10

IMaaponus coneii. Monnoe nmpoussenenue Bobl. Bomopoausril mokazarens (pH)

pactBopa

CnocoObl  BbIpaXXE€HHMsI ~ KOHLEHTpallMd  pacTBOPOB:  MaccoBas  J10Jid
paCTBOpéHHOFO BCIICCTBA, MOJIApHasd KOHLUCHTpaAluA. HaCBII_I_IeHHBIe u

HCHACBIIICHHBIC paCTBOPLI, PACTBOPHUMOCTD. KpI/ICTaHHOFI/II[paTLI

1.12

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIbHEIC pcCaKkuu. IToBeneHue BelecTB B cpeaax €




pa3HbIM 3HaueHueM pH. MeToabl anekTpoHHOT0 Oananca

1.13

DJEeKTPOJIN3 PACTBOPOB U PACILIIABOB COJICH

OCHOBBI HEOPTAaHUYECKON XUMUU

2.1

Knaccuduxanms HEOPraHUYECKUX COCIMHEHUM. Homenkiatypa

HCOPraHNYCCKUX BCUICCTB

2.2

XUMHYECKHE CBOMCTBA BaXKHEHIIMX METAUIOB (HATPUM, Kadui, KaJIbLIHM,
MarHuii, alfOMHHUNA, IIUHK, XpPOM, JK€Ie30, Me/b) U Ux coeauHeHuid. OOIrue

CIIOCOOBI IMOJIY4YCHUA MCTAJIJIOB

23

XUMHUECKUE CBOMCTBA BAXXHEWIIMX HEMETA/UIOB (TaJlOreHOB, CEphl, a30Ta,
docdhopa, yraepoga W KpPEeMHHUS) M HX COCIUHEHHH  (OKCHIOB,

KHUCJIOPOJICO/IEPIKALUX KUCIIOT, BOAOPOJHBIX COSAMHEHU)

24

I'enermueckas cBsI3b HEOPTaHNYCCKUX BEIICCTB, MPUHAMJICKAINX K

Pa3IMIHBIM KJIacCaM

2.5

WNnentudukanus Heopranndeckux coeiMHeHni. KauecTBeHHbIE peakliuy Ha

HCOPTaHUYCCKUC BCUICCTBA U HOHBI

OCHOBBI OPraHUYECKON XUMUH

3.1

OCHOBHbBIE MOJOXEHUSI TEOPUU XHMUYECKOTO CTPOEHUS OpPraHuYecKuX
coenquHeHnil A.M. bytnepoBa. YIiiepoaHblii CKEIET OPraHNn4eCKOW MOJIEKYJIBI.
KpaTHOCTh XMMHYECKOW CBSI3U. S- U P-CBSA3U. SpJI-, sp2-, sp-TUOpUIU3AIIN
opOuTasneit aToMOB yriepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO

cTpoeHus MoJeky. ['omonoru. ['omonornueckuii pan. Mizomepus u uzoMepsl

3.2

[Monsatne o QyskuuoHanbHOW Tpymme. OpueHTanuoHHbIE A EKTHI

3aMECTUTEIIEN

33

[IpencraBnenne o kiaccupuKaUA OpraHUYECKHX BemlecTB. HomeHkaTypa
OpPTaHMYECKUX COEJIMHEHUN (CHUCTEeMaTHuUecKas) W TpPHUBHAJIbHBIC HA3BaAHUSA

BaKHEHUIITNX HpeI[CTaBI/ITeHeﬁ KJIACCOB OPraHNM4YCCKNX BCUICCTB

34

CBO6OI[HOpEl,Z[PIK8.JIBHBII>i U HOHHBIH MEXaHM3MBI pCaKknuu. Ilonsatue o

Hykaeoduie u anexkrpoduie. [IpaBuno Mapkosuukosa. [IpaBuiio 3aiiiieBa

3.5

AJIKaHBI. XuMuyeckue CBOIiCTBa AJIKaHOB: raJloreHupOBaHuE,
JNETUIPUPOBAHUE, TEPMHUUYECKOE pa3joKEHUe, KPEeKUHI, H30MepHu3alus,
ropenue. [lomyuenme ankanoB. Ilukmoankanel. Chernuduka CBOWCTB
LMKJIOAJIKAaHOB C MAaJbIM pa3MepPOM LUKIA. Peakuuu NpuUCOEIMHEHUS U

paauKaJIbHOI'O 3aMCIICHUA

3.6

AnkeHbl. XUMHUECKUE CBOMCTBA: PeaKLUU NMPUCOEANHEHHS (TaJOreHUPOBaHHE,
THJIPUPOBAaHUE, THAPOraIOTeHUPOBAHNE, TUAPATALNS), TOPEHHS, OKUCIEHHS U
nonumepuszanuu. I[IpoMblnieHHble M Ja00paTOpHbIE CIOCOOBI IMOJIY4YEHHUS

AJIKCHOB




3.7

Ankanuensl. XMMHUECKHE CBOMCTBA JIKaJWEHOB: PEAKIMHM TNPUCOECTUHEHUS
(ruppupoBaHMe, raJOreHUPOBaHKE), TOPEHUS U nonumepusanuu. Ilomydenue

AJIKaIUCHOB

3.8

AJIKHUHBL. XuMHuecKue CBOMCTBA: peakiumn MIPUCOETUHEHUS
(rajoreHupoBaHue, TUAPUPOBAHKE, THAPATALNS, THAPOTAJIOTEHUPOBAHUE) KaK
Croco0 TOJyYEeHHs TMOJIMMEPOB W JAPYTHX TOJE3HBIX MPOAYKTOB. Peakiuu
3amenieHus. [opeHue aleTuiieHa KaKk HMCTOYHUK BBICOKOTEMIIEPATYPHOIO

IJIaMCHH IJId CBApPKU U PE3KU MCTAJIJIOB. HpI/IMeHeHI/IC aliCTHUJICHAa

3.9

Apenbl. XuMHUYECKHE CBOMCTBa O€H30/a: peakiuu dIEKTPOPHUIBLHOTO
3aMelleHus, MPUCOeAUHEeHHs (THIpPUpPOBAaHUE, TalloreHupoBaHue). Peakius
ropenus. OCOOEHHOCTH XMMHYECKUX CBOMCTB ToiryoJia. [lomydenune OGeH3o0ua.
Oco0eHHOCTH XUMHUYECKHX CBOMCTB crtuposia. [lommmepusanus crupoa.

CriocoOblI osryueHus 1 IPUMEHEHNE apOMaTHUECKUX YTIIEBOJOPOIOB

3.10

Cnuptel. [lpenenpHble OJHOATOMHBIE CHHMPTHL. XHMHUYECKHE CBOWCTBA:
B3aUMOJICHICTBME C HATpUeM KaK CHOcO0  YCTaHOBJEHHS  HaU4YUsA
THJIPOKCOTPYNIBI, C  TaJOreHOBOJOPOJAaMM Kak CHoco0  IMOJy4YeHMs
pacTBOpPHUTENEH, BHYTPU- U MEXMOJIEKYJApHas Jeruaparanus. Peaxnus
ropenus. [lomydenue sTaHoma: peakuuss OpPOXKEHHS TIIOKO3bI, THApaTaIHs
STWIECHA. OTWIEHIVIMKONb W TIJIMLIEPUH KaK MPEACTaBUTEIN IIPENEIbHBIX

MHOTI'OAaTOMHBIX CITMPTOB

3.11

®enon. Xumuyeckue cBoiicTBa (peHosa (peakiuu ¢ HaTpUeM, THAPOKCHUIOM

HaTpus, Opomom). [Tonyuenue dhenomna

3.12

Anbrernapl. XuMHUECKUE CBOMCTBA MPEIEIIbHBIX albJETU0B: THAPUPOBAHUE;
KaueCTBEHHbIE peaklMd Ha KapOOHWIbHYIO Tpylmy (peakuus «cepeOpsHOoro
3epkajnay, B3aumozaeiictaue ¢ ruapokcuom Meau (I1). Ilonyyenue npeneabHbIX
albJETUIOB: OKHUCIIEHWE CHUPTOB, THUApATalus aueTwiIeHa. AIIETOH Kak

MMpeaACTaBUTECIIb KETOHOB. OcobeHHoCTH PCAKIIMU OKUCIICHUSA allCTOHA

3.13

Kap6oHoBbIe KHCTOTBI. XMMHUYECKHE CBOWCTBA MPEACIBbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. (OCOOCHHOCTM XWMHYECKHMX CBOMCTB MYypaBbUHOMN
KHCJIOTHI. HOJ’Iy‘IGHI/Ie MNpeaACIbHBIX OAHOOCHOBHBIX Kap6OHOBI>IX KHCJIIOT:
OKHCJICHHUC QaJIKaHOB, AJIKCHOB, NCPBUYHLIX CIUPTOB, AJIbIACTHUIOB. Bricmime

MMPEACIIbHBIC U HCIIPECACIIBHBIC Kap6OHOBBIC KHCJIOTHI

3.14

Cnoxuble 3¢gupsl u xkupbl. CrnocoObl MONy4EHUs CIOXKHBIX 3(PUPOB.
OOparumocTh peakuuu sTepuduranuu. IIpumeHeHue croxkHbIX 3(GUPOB B
MUIIeBOW U MappoMepHONW MPOMBIIIIEHHOCTU. JKUpPBI KaK CII0KHbBIE 3(PHUPbI
[JIMLEPUHA M BBICIIMX KapOOHOBBIX KUCJIOT. XMMHUYECKHE CBOMCTBA >KUPOB:
THJIPUPOBAaHUE, OKHUCIEHHE. [ 'MApOIN3, WM OMBUIEHHE, KHPOB KaK CIOCOO

IMPOMBIIIJIICHHOI'O ITOJIYYCHUA CoJIell BBICIIMX Kap6OHOBLIX KHUCJIOT. MbIIa Kak




COJIM BBICHINX Kap6OHOBI>IX KHUCIIOT

3.15

XHWMHMYECKUE CBOMCTBA TIJIIOKO3Bl: PEAKIMM C YYaCTUEM CHOUPTOBBIX H
QIBJICTUAHON TPYIIl U MOJIOYHOKHCIIOEe OpoxkeHue. [I[pumMeHeHune rimoKko3bl, eé
3HAUEHUE B IKU3HEACATENBHOCTH oOpraHusma. Jlucaxapuupl: caxaposa,
ManbTo3a. BoccTaHaBnuBalMe W HEBOCCTAaHABIMBAIOIIME HCAXaPHIIBIL.
IMmpponmu3 nmucaxapupoB. Ilommcaxapuapl: kKpaxman, riaukoreH. CTpoeHue
MaKpOMOJIEKYJl Kpaxmalla, INIMKOTeHa W Lesultosio3bl. dusnueckue cBoiicTBa
KpaxMaja W LEeJUII0J03bl. XMMHMUYECKHE CBOWCTBA Kpaxmaya: THUIpPOJIN3,
KayeCTBEHHasl peakuus C HOAOM. XHUMHYECKHE CBOWCTBA LEJUIIOJIO3BI:
TUAPONU3, Moday4yeHue 3(GupoB UesI0ia03bl. [loHATHE 00 HCKYCCTBEHHBIX

BOJIOKHAX (BHCKO3a, alleTaTHbIN IIENK)

3.16

AMHHBI. AMHHBI KaK OPraHUYECKHE OCHOBAHMSI: PEAKIIMU C BOJIOM, KUCIOTAMH,
peakius TopeHus. AHWIMH KakK MpPEeJCTaBUTENIb apOMaTHYECKUX AaMHUHOB.
XHWMHYECKHUE CBOWCTBA aHWJIMHA: B3aMMOJICHCTBHE C KHCJIOTaMH, OpPOMHOMU
BOJIOM, okucieHue. llonydyeHne aMMHOB aJKWJIMPOBAHMEM aMMHaKa |

BOCCTAHOBJICHUCM HUTPOIIPOMU3BOAHBIX YIJICBOAOPOJI0B

3.17

AMUHOKHCIOTHI M OeNKH. AMHHOKHCIOTHI Kak aM(pOTEpHbIE OpraHUYECKHE
coeauHeHusi. OCHOBHBIE aMHHOKHUCIIOTHI, oOpasyromiue Oenku. XHUMHUYeCKue
CBOMCTBA OEJIKOB: TUAPOIU3, ACHATYpallls, KaueCTBEHHbIE (IIBETHBIE) PEaKIIUU

Ha OenKu

3.18

CrpoeHue M CTpPyKTypa HOJIMMEPOB. 3aBHCUMOCTh CBOMCTB IOJMMEPOB OT
CTpoeHus: MoJsieKysl. OCHOBHbIE CHOCOOBI MOJIYYEHHUs BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUI: peakuy NoJuMepHu3au 1 noaukonaeHcauuu. Knaccupukanus

BOJIOKOH

3.19

Wnentudukamyst opraHuyeckix coeMHeHN. Pemmenue

OKCIICPUMCHTAJIBHBIX 3a/1a4 HAa PACIIO3HABAHUC OPTaHNYCCKUX BCILICCTB

3.20

I'eneTnyeckas cBsI3b MEXKYy K1acCaMU OPraHU4E€CKUX COCIUHEHUN

XUMHUS U )KU3Hb

4.1

XuMus B mOBceqHEBHOW >ku3HU. [IpaBuma OezomacHOW pabOTBHl C €IKUMH,

TOPIOYMMH U TOKCUYIHBIMU BCIICCTBAMU, CPCACTBAMU OBITOBOM XMMHUH

4.2

XUMHUSA U 310pOBbE. XUMHS B MEIULIMHE. XUMUS U CEIIBCKOE XO3SIMCTBO. XUMUS
B IIPOMBIIJIEHHOCTHA. XUMUS U DHEPTeTHKA: TIPUPOTHBIA U MTOMYTHBIN HEPTIHON
ra3pl, UX cocrtaB W wucnoip3oBanue. CoctaB HepTH Hu €€ TmepepadoTKa

(mpupoHbIE UCTOYHUKH YTIIEBOAOPOAOB)

43

XUMHUA U 3KOJIOTHSA. XHMHUYECKOE 3arpsi3HEHUE OKPYKAlOLIEW Cpellbl U €ro
nocneactus. Oxpana ruapocdepsl, mouBbl, aTMochepsl, GIopsl U (ayHbl OT

XUMHUYCCKOTO 3arpA3HCHUA. Hp06neMa OTXO0A0B H MOOOYHBIX IMPOAYKTOB.




AJ'II)TepHaTI/IBHI)Ie HCTOYHHKHU SHCPTHUU

OO6mue npeAcTaBiIeHUST O IPOMBIIIUICHHBIX CIIOCO0aX MOTYyYSHHUS] XUMUYECKHUX

BEUIECTB (Ha MpUMeEpe MPOU3BOACTBA aMMHaKa, CEpHOW KUCIOThI). UEpHas u

4.4 nBeTHas  Merauryprus. CrTekio M CWIMKAaTHas  IPOMBILIUIEHHOCTD.
[IpombiieHHass  opraHudeckas xumus. CpIpp€ 18 OpraHUYECKOH
IIPOMBINUIEHHOCTH

5 Tunel pacu€THBIX 3a1a4
51 Pacuétsl macchl BenecTBa Uil 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY
' BElIECTBa, Macce Wi 00bEMY OIHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BELIECTB

5.2 Pacuérer TermoBoro 3¢dexra peakunu

53 Pacuérel 00BEMHBIX OTHOLICHUH Ta30B IPU XUMHUECKUX PEAKIIUAX

54 Pacuérel maccel (00bEMa, KOTMUYECTBA BEIIECTBA) TIPOAYKTOB PEAKIIHH, €CITH

. OJTHO U3 BEILIECTB JIaHO B U30BITKE (MMEET MPUMECH)
55 Pacuétel MmaccoBo# mim 00BEMHOI JTOJU BBIX0/1a IPOAYKTA PEAKIIUU OT
. TEOPETUUECKH BO3MOXKHOTO
Pacuétel macchl (00bEMa, KOTMUYECTBA BEIIECTBA) MPOAYKTA PEAKITUH, SCIH
5.6 | oHO W3 BEIIECTB JAaHO B BUJIE PAaCTBOPA C ONPEACIEHHON MacCOBOM J0IeH
PacTBOPEHHOTO BEIIECTBA
57 Pacuérel ¢ ncnoap30BaHNEM MOHATHI «MACCOBASI 0JS1», «MOJISIPHAs
' KOHLIEHTpaLUs», «paCTBOPUMOCTb)
Haxoxzaenue MonekyasipHOil popMyJbl OpraHMYECKOro BELIecTBa 1o ero
5.8 | IUIOTHOCTH U MAacCOBBIM JIOJISIM DJIEMEHTOB, BXO/ISIIUX B €0 COCTaB, WIIH 110

IIPOJyKTaM CTOPaHHUs




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
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