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Pabouas mporpamMma mo ydeOHOMY MpeaMeTy «Xumusp» (yriayOn€HHbIN YpOBEHD)
(mpeametHas obnacte «EcTecTBeHHO-Hay4YHBIE MPEAMETHI») (Jajiee COOTBETCTBEHHO —
nporpaMma IO XUMHH, XUMHS) BKJIIOYAET NOSCHUTENBbHYIO 3alUCKy, COAEpKaHUE
oOydeHusi, IUIAHUPYEMBbIE  pE3yJbTaTbl OCBOEHUS  NPOrpaMMbl [0 XUMHUH,
TEMaTUYECKOE TUIaHNPOBAHHUE.

INOACHUTEJBHASA 3AIINCKA

[IporpamMmMa Mo XMMUU Ha YpOBHE CpeAHEro o0Iiero obpazoBaHusi pa3zpaboTaHa
Ha ocHoBe denepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6 oOpa3zoBaHuu
B Poccuiickoit ®denepauun», TpeboBaHUN K pe3ysbTaTaM OCBOCHHS deaepaibHOi
oOpa3oBarenbHON mporpaMmbl  cpeaHero  obmiero  obpazoBanusa(POIl  COO),
IpeacTaBleHHbIX B @DenepasbHOM TOCYJIapCTBEHHOM 00pa30BATEIbHOM CTaHAAapTe
COO, c¢ yuérom Konuenmuu npenojaBaHus Yy4eOHOro mpeaMera «XUMUs»
B o0OpasoBarenbHbIX opranuzanusx Poccuiickoit denepaninu, peaausyomnux OCHOBHbBIE
oOpa3oBareybHbIE MPOTpaMMbl, U OCHOBHBIX MOJOKeHUH «CTpaTeruu pa3BUTHUS
Bocriutanusi B Poccuiickoii @enepauun Ha nepuon g0 2025 roma» (Pacmopsbxenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

XvMHsI Ha YPOBHE YIUIYOJIEHHOTO M3YYECHHS 3aHUMAET BaXHOE MECTO B CHUCTEME
€CTEeCTBEHHO-HAy4YHOro oOpa3oBanus ydammxcs 10—-11 kmaccoB. M3ydenue npenmera,
peanuzyemoe B ycIoBHIX AU depeHurnpoBaHHOr0, MPOPUILHOTO O0YUYEHHUS, IPU3BAHO
oOecnieunTh 001IE00pPa30BATENBbHYI0 M OOIIEKYJIbTYPHYIO MOATOTOBKY BBIITYCKHHKOB
IIKOJIbI, HEOOXOAUMYIO JIJISl aJlalTallid MX K OBICTPO MEHSIOUTUMCS YCIOBUSM KU3HU
B COLIMYME, a TaKXKe JIJIsl POJOJKEHUS 00yUYEHUsl B OpraHu3ausax npodhecCuoHaIbHOTO
00pa3oBaHusl, B KOTOPBIX XUMHUS SIBJISICTCSI OTHOU U3 TPUOPUTETHBIX JUCIUTLIMH.

B mporpamme 1o XxumMuu HazHadeHHE MpeaMeTa «XUMUsS» MOIydaeT MoAPOOHYIO
WHTEPIIPETALNIO0 B COOTBETCTBUM C OCHOBOMoJIararommmu nojoxenussmu @I'oC COO
0 B3aMMOOOYCIIOBJICHHOCTH II€JIeH, CO/lep KaHusl, PE3yJIbTaTOB 00y4YeHUsI 1 TpeOOBaHUMN
K YPOBHIO MOATOTOBKHM BBITYCKHUKOB. CBUIETENHCTBOM TOMY SIBIISIFOTCS CJIEIYIOLINE
BBITIOJTHSIEMbIE TTPOTPAMMOM MO0 XUMUK (YHKIIUH:

— UHQOPMALIMOHHO-METOMYECKasA,  peaju3anus  KOTOpol  oOecreyuBaer
MOJIyYCHUE TPEJCTABIECHU O IEeNsIX, COACpKaHWUHU, OOIIeH CcTparerud OOydeHwus,
BOCIIUTAHUS U PA3BUTHUSL 00YYAIONIUXCSl CPEACTBAMHU MPEAMETa, U3y4aeMOro B paMKax
KOHKPETHOTO Tpoduis;

— OpraHM3alMOHHO-TJIAHUPYIOIIAs, KOTopas MpeaycCMaTpuBaeT OIpeieiieHuE:
INPUHIIUIIOB CTPYKTYPUPOBAHUS U MOCIEA0BATEIbHOCTH U3yUYEeHHs Y4eOHOr0o MaTepuaia,
KOJIMYECTBEHHBIX M KAUYECTBEHHBIX €r0 XapaKTEPHUCTHK; MOAXOAOB K (HOPMUPOBAHHIO
COZIepKATEIHbHOW OCHOBBI KOHTPOJII M OIIGHKHM OOpa30BaTENIbHBIX JOCTHKEHUN
o0ydJaronmxcsi B paMKax UTOTOBOM aTTecTanuu B opMe €AUHOTO TOCYJapCTBEHHOTO
HK3aMeHa Mo XUMUHU.



[Iporpamma msist yriyOn€HHOTO H3yUCHUS] XUMUU:

— YCTaHABJIMBAE€T WHBAPUAHTHOE [MPEAMETHOE COJEpXKaHue, 00sA3aTelbHOe
JUISL U3YYEHHsI B paMKax OTIEIbHBIX Npoduiied, mpeaycMaTpuBaeT pacrnpeeieHue U
CTPYKTYpUPOBAaHUE €r0 MO KJaccaMm, OCHOBHBIM COJEPKATEIbHBIM JMHUSM/pa3aenam
Kypca,

— JaéT NpUMEPHOE paclpelesieHue y4eOHOrO BpPEMEHH, PEKOMEHIYEMOIO
JUJISl UBYUYEHHUSI OTJICIIbHBIX TEM;

— MpeuIaraeT NPUMEPHYIO MNOCIEA0BATEIbHOCTh M3YyYEHHs] y4eOHOTO Marepuana
C YU4€TOM JIOTUKHU MTOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U MEXKIPEIMETHBIX CBSI3EH;

— JaéT METOJMYECKYI0 MHTEpIpETAlUI0 Lelel W 3aJad  M3Yy4YeHHs NpeaMeTra
Ha YrIyOJI€HHOM YpOBHE C YY4ETOM COBPEMEHHBIX MPHUOPUTETOB B CHCTEME CPEIHETO
o01iero oOpa3oBaHusi, COAEPKATEIBHOW XapaKTEPUCTUKU IJIAHUPYEMBIX pPe3yJIbTaTOB
OCBOEHHUSI OCHOBHOM 00pa3oBaTEeNbHON MPOrpaMMbl CpeaHEro ooOiero oOpa3zoBaHUs
(JIMUHOCTHBIX, METANPEAMETHBIX, MPEIMETHBIX), @ TAKXKE€ C YUYETOM OCHOBHBIX BHUJIOB
y4eOHO-TIO3HABATEIbHBIX JEHCTBUA O0O0yYarolmerocs MO OCBOEHHUIO COACpKaHUS
IpeaMeTa.

[To Bcem Ha3BaHHBIM NO3UIMSAM B MPOrpaMMe IO XHUMHHU NPELyCMOTpPEHA
IIPEEMCTBEHHOCTh C OOyYE€HHEM XHWMHUHU Ha YPOBHE OCHOBHOTO 0O0ILEro oOpa3oBaHUs.
3a npenenaMu yCTaHOBJICHHOW MPOTPaMMOM MO XUMUU 00s3aTEIbHON (MHBAPUAHTHOM)
COCTaBJISIIOLIEH COJAEpKaHUS YYEOHOro mnpeaMera «XHUMHsD» OCTAETCSd BO3MOXKHOCTH
BHIOOpAa €ro BapUaTUBHOM  COCTABJAIONIEH, KOTOpas JOJDKHA — ONPENessThCsS
B COOTBETCTBHUU C HAMPABIEHUEM KOHKPETHOTO MPOQuUIIsi O0yueHuUs.

B coorBerctBUM ¢  KoHuHenTyanbHbiMH — nojoxeHusmu  PI'OC  COO
O Ha3HAaUYeHMHM TMPEeAMETOB 0a30BOro M yriayOJEHHOTO YpPOBHEH B CHCTEME
nuddepeHIUpOBaHHOTO O0YyYEeHUSI HAa YPOBHE CPEIHEr0 OO0IIero oOpa3oBaHUs XUMUS
Ha YpOBHE YIIIyOJEHHOTO HM3YYEHHS HANpaBlieH Ha pean3alliio MPEeMCTBEHHOCTH
C MOCTEAYIOMNUM STANoOM IMOJYYEHUsI XUMHYECKOTO 0O0pa30oBaHUsI B paMKaxX WM3y4YCHUS
CIICIMAIBHBIX ~€CTECTBEHHO-HAYUYHBIX M XUMHYECKUX JUCHUIUNIMH B By3aX U
OpraHu3alMIX CPEJHEro MPOPECCHOHAIBHOIO 00pa3oBaHus. B 3TON cBs3uU HM3yuyeHUe
npeaMeTa « XUMHUs) OPUEHTUPOBAHO NMPEUMYIIECTBEHHO Ha PACIIMPEHUE U yTiyOlieHne
TEOPETUYECKOW U  TPAKTUYECKOM  TMOJATOTOBKM  OOYYalolIUXCsi,  BBIOpABIIUX
onpeAenéHHbld npodusib 00y4eHHs, B TOM 4YHCIE C NEPCIEKTUBOM MOCIEAYIOLIEro
NOJIYyYEHUS] XUMHUYECKOro o0pa3oBaHMd B OpraHu3anusax MnpodecCuOHaIbHOIO
oOpazoBanusi. Hapsany c¢ stum, B cBere TpeboBanuii ®I'OC COO k miiaHupyemMbIM
pe3ynbTaTaM OCBOCHHMsI (peepanbHOi 00pa30BaTEIbHON MPOTrpaMMbl CPEIHETO 0OIIEro
o0pa3oBaHus U3yueHUE TIPeIMeTa « XUMUsS» OPUESHTUPOBAHO TAK)KE Ha pEIIeHUE 3a1a4
BOCIIUTAHUSI W COLMAJIBHOTO pPAa3BUTUS OOydYaroluxcsi, Ha (POpMUpOBaHHE Yy HUX
OOILEMHTEIUIEKTYalIbHBIX YMEHHUM, YMEHHWI palMoHalu3aluy ydyeOHOTO Tpylna H
0000IIEHHBIX CIIOCOOOB  JEATEJILHOCTH, UMEIOITUX  MEXJIUCHUILUITMHAPHBIN,
HAANPEIMETHBIN XapaKTep.



CocraBmsiroliuMy  1ipeiMera  «XHMHsD» Ha YPOBHE YIIIyOJEHHOIO H3Y4YEHMs
ABIIAIOTCS yTyOna€HHbBIE Kypchl — «Opranudeckas XxumMusi» u «O0111as 1 HeopraHudeckast
xumusi». [lpu ompeneireHMH TOAXOJO0B K OTOOPY W CTPYKTYPHOM OpraHM3aluu
COZIepKaHUsl 3TUX KypCOB B MPOTrpaMMe€ IO XMMHUHU 32 OCHOBY INPUHATHI MOJOXKEHUS
dI'OC COO o paznnuuax 0a30BOTO U YIIyOIEHHOTO YPOBHEH U3YUECHHS MPEAMETA.

OcHoBy coniepkanus KypcoB «Opranuueckast XuMusi» U «O011ast 1 HeopraHudeckast
XUMUS» COCTABISET COBOKYMHOCTh MPEIMETHBIX 3HAHUA M YMEHHM, OTHOCSUIUXCS
K 0a30BOMY YpOBHIO U3y4€HU MTPEAMETA. ITAa CUCTEMA 3HAHUM MOJIy4aeT ONpPeaeIEHHOE
TEOPETHUECKOE JOTIOJIHEHHUE, TO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIIECTBEHHO OOJIBIINN
00BEM (axTonmormueckoro wmatepuana. Tak, Ha yrayOJIEHHOM YpOBHE U3YyYEHHUs
npeaMera oOecredeHa BO3MOXKHOCTh 3HAYUTENBHOTO YBEINUYECHHS O0bEMa 3HAHUN
0 XMMHYECKHX JJIEMEHTaX W CBOICTBAaX MX COCIMHEHHA Ha OCHOBE PACHIMPEHHS H
yrayOneHuss MpeACTaBICHUA O  CTPOCHMHM  BEIIECTBA,  XWMHYECKOW  CBSI3U
U 3aKOHOMEPHOCTSAX MPOTEKaHUS pEeaKlHil, pacCMATPUBAEMBIX C TOYKH 3pPEHHUS
XUMUYECKONM KUHETUKH M TEPMOJMHAMHKHU. VI3ydyeHHe NEepHOJUYECKOTO 3aKOHA H
[lepuonnyeckoil cHCTEMbl XMMHUYECKHX 3JEMEHTOB Oa3HpyeTcsi Ha COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX TMPEACTABICHUSAX O CTPOCHUM aToma. XHUMHUYECKas CBS3b
OOBACHSIETCSI C TOYKU 3pPEHUS SHEPreTHUYECKUX H3MEHEHHU npu €€ oOpa3oBaHUU H
pa3pylIeHUH, & TaKXKE C TOUKU 3PEHUSI MEXaHU3MOB €€ oOpa3oBaHus. M3yuenue Tumos
peakiuii aomnojHseTcss (HOPMUPOBAHMEM TMPEICTABICHUN 00 3ICKTPOXUMUYECKUX
Ipoleccax M 3JEKTPOJIM3E pacIylaBOB M PAaCTBOPOB BEIIECTB. B Kypce opraHuueckou
XUMUU NPU PACCMOTPEHUHN PEAKIIMOHHOM CIIOCOOHOCTU COEIMHEHUM yIensieTcss 0co0oe
BHUMaHHE BompocaM o0 3JIEKTPOHHBIX 3(@eKTax, O B3aUMHOM BIHMSHUU aTOMOB
B MOJIEKYJIaX U MEXaHU3MaX PEaKIIHil.

Oco0oe 3HaueHue MMEET TO, YTO Ha COJAEPKAHUE KYpCOB XMMHUHU YTIyOJEHHOTO
YPOBHSI M3Y4E€HHUS ISl KJIACCOB OMpeAeiaE¢HHOro npoduis (IIaBHBIM 00pa3oM Ha MX
CTPYKTYpY U XapakTep JAOMOJHEHUN K O0IIel cucTeMe MPeMETHBIX 3HaHHI) OKa3bIBAIOT
BJIUSIHUE CMEKHbIE IpeaMeThl. Tak, HampuMmep, B COJIEp)KaHUU MpeAMeTa IJis KJIacCOB
XUMUKO-(U3M4ecKkoro npodusis 00JblIoe 3HaUeHHe OyAyT UMETh 3J€MEHThI y4eOHOTO
MaTtepuana mno oomein xumun. [lpu n3yuyenuu npeamera B JaHHOM CIIy4ae aKUEHT OyJeT
CIeNaH Ha OOIIHOCTh METOJOB MO3HAHHUA, OOIIHOCTh 3aKOHOB M TEOPUH B XUMHUU U
B (M3HKE: aTOMHO-MOJIEKYJISIpHAsi TeOpHUsl (MOJIEKYJsIpHasi Teopus B (U3HKE), 3aKOHbBI
COXpaHEHUs1 MacChl U YHEPTUH, 3aKOHBI TEPMOJUHAMUKHU, JJIEKTPOIN3a, IPEACTABICHUS
0 CTPOCHHMH BEUIECTB U IPYTOE.

B To xe Bpems B colepKaHUM MpeAMeTa ISl KIACCOB XMMHUKO-OMOJOTHUYECKOTO
npoduiis OoNbIINKA yAENbHBIN Bec OyJeT UMETh OpraHuyeckas xumusa. B aTom ciyuae
IPEIOCTABISAETCS BOBMOXHOCTD JIJIs1 00jiee 00CTOATETLHOTO PACCMOTPEHHS] XUMUYECKON
OpraHu3allMi KJIETKW KakK OHOJOTHMYECKOM CHUCTEMbl, B COCTaB KOTOPOW BXOJIAT,
K TpUMEpy, TaKh€ CTPYKTypHbIE€ KOMIIOHEHTBI, KaK JUMUIbI, OEJIKH, YIJIEBOJIbI,
HYKJIEMHOBBIE KHUCIOTHI M Apyrue. I[lpm SToM 3HaHUS O cOCTaBe U CBOWCTBAx
NpEICTaBUTENI OCHOBHBIX KJACCOB OpPraHMYECKHUX BEIIECTB CIYKAaT OCHOBOM
JUTSL U3yYEHUSI CYITHOCTH MPOIIECCOB (POTOCUHTERA, IbIXaHUS, MUIIEBAPEHUS.



B nnmane ¢opmupoBaHHMs OCHOB HAy4yHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOlIlIlEHayYHbIX METO/JOB TO3HAHUS M OMbITA MPAKTHYECKOTO MPUMEHEHUS HAYYHBIX
3HaHUW W3y4yeHUEe TMpeaMera «XuMUsS» Ha yriayOJEHHOM YpPOBHE OCHOBAHO
HAa MEXIPEAMETHBIX CBSI3AX C Y4YeOHBIMH TpEeIMETaMH, BXOSAIIMMU B COCTaB
npeaMeTHbIX oOnactell  «EcTecTBeHHO-HaydHble MpeaMerv», «Marematuka u
uHbopMaTuka» 1 «PyccKuil sI3bIK U TUTEPATypa».

[Ipu uzydyeHun yuyeOHOro npeamMera « XuMus» Ha yrIyOJIEHHOM YPOBHE TaKkKe, Kak
Ha YPOBHE OCHOBHOTO U CpeIHero oodIero oopasoBanus (Ha 6a30BOM ypOBHE), 3aj1aueit
MEPBOCTENEHHON 3HAYMMOCTH SIBIISIETCS (POPMHUpPOBAHME OCHOB HAyKHM XHMHH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHHS, MPAKTUYECKOW AEITeIbHOCTH YeJOBEeKa U
OJIHOTO W3 KOMIIOHEHTOB MUPOBOU KyJbTypbl. Perienue 3Toi 3ajaun Ha yriiyOinEéHHOM
YPOBHE W3Yy4YE€HUs MPEAMETA MPEANOJIAracT peaanu3alnio TaKuX LeJlel, KaK:

— (QopMupoBaHue TpEeACTaBICHWI: O  MaTepualbHOM  €JAUHCTBE  MHMpAa,
3aKOHOMEPHOCTSIX M IO3HABAEMOCTH SIBJIEHUW MPUPOIBI, O MECTE€ XUMHHU B CHCTEME
€CTECTBEHHBIX HayK M €€ Beylled poid B O0OECIEYEeHHH YCTOMYMBOTO Pa3BUTHUS
YeJIOBEYECTBA: B PELICHUH MPOOJIEM 3SKOJIOIMUECKOH, SHEPreTU4eCKOW M IHILIEBOU
0e30MacHOCTH, B Pa3BUTHM MEIMILMHBI, CO3JaHUM HOBBIX MaTEpPHUAIOB, HOBBIX
WUCTOYHUKOB DJHEPruM, B O0ECHEYEHHH PALHMOHAIBHOTO IPHUPOAOIOIb30BaAHHUS,
B (POPMUPOBAHUN MUPOBO33PEHUS U O0LLIEH KYJIbTYphl YEIOBEKA, a TAKXKE KOJIOTHUYECKH
000CHOBaHHOT'O OTHOILIEHUS K CBOEMY 3/10POBbIO U IPUPOAHON CPEJE;

— OCBOCHHME CHCTEMBI 3HAHMM, JIEXKAIIMX B OCHOBE XMMHUUYECKON COCTABISAIOLIECH
€CTECTBEHHO-HAYYHOUW KapTUHBI MUpa: PyHIaMEHTaIbHBIX TOHSTHI, 3aKOHOB M TEOPUI
XUMUH, COBPEMEHHBIX MPEACTaBICHUI O CTPOEHUHU BEIECTBA HA PAa3HbIX YPOBHIX —
aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJAMOJIEKYJISIPHOM, O TEPMOJUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHYECKHUX PEaKUUid, O XUMUYECKOM
pPaBHOBECHUM, PACTBOPAX W JUCIEPCHBIX CHCTeMaX, 00 OOIMX HAyYHBIX MPUHIUIAX
XUMHUYECKOTO IPOU3BOJICTBA;

— (opMupoBaHue y 00y4yarIMUXCd OCO3HAHHOTO MOHUMAHHUSA BOCTPEOOBAHHOCTH
CHUCTEMHBIX XHMHMUYECKMX 3HAaHUW [JI1 OOBSICHEHUS KIIOUEBBIX HJEH U MpodieM
COBPEMEHHOM XUMHUH, HJisi OOBSCHEHUS W TPOTHO3UPOBAHMS SIBJICHHUH, HWMEIOIINX
€CTECTBEHHO-HAYYHYIO IPUPOJLY; TPAMOTHOTO PELIeHUs Mpo0JIeM, CBA3aHHBIX C XUMUEH,
IPOrHO3UPOBAHMSI, aHaJNW3a U OLEHKH C MO3ULUN 3KOJOTMYECKOW Oe30macHOCTH
MOCJIEACTBUNA OBITOBOM M TPOU3BOJACTBEHHOM JESATEILHOCTH YEJIOBEKAa, CBSI3aHHOM
C XUMHYECKUM MPOU3BOJICTBOM, UCIIOJIH30BAHUEM U NIEPEPAOOTKOM BEUIECTB;

— yriyOJieHHe TPECTaBICHUH O HAyYHBIX METOJaX IMO3HAHUSA, HEOOXOIMMBIX
JUIE TpUOOpEeTEeHUs YMEHUN OpHUEHTUPOBATHCSA B MHpE BEIIECTB M OOBSICHEHUS
XUMHUYECKUX SIBIICHHUM, UMEIOIINX MECTO B MPUPOJIC, B MPAKTHUECKON JEATEIbHOCTU U
MOBCEIHECBHOM KU3HU.

B nane peanuzanuy nepBooYEpeIHbIX BOCHUTATENbHBIX U Pa3BUBAIOIINX (DYHKINN
LEJI0CTHOM CUCTEMBI CPETHET0 O0IIEro 00pa30BaHUs MPU U3YYCHHUH MTPEAMETa « XUMUS»



Ha yriIyOJnE€HHOM ypOBHE 0COOYIO aKTyaJIbHOCTh MPUOOPETAIOT TaKUe LIETH U 3a/1a4H,
KakK:

— BOCIUTaHHE YOESXIEHHOCTH B MO3HABAEMOCTU SIBICHUN MPHUPOJABI, YBaKECHUS
K IpOIECCy TBOPYECTBA B OOJIACTH TEOPETHUECKUX M MPUKIAIHBIX HCCIEIOBAaHUI
B XMUMHHU, (POPMUPOBAHHE MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH;

— pa3BUTHE MOTHBAIIMU K OOYUCHHIO M IO3HAHUIO, CTIOCOOHOCTEHN K CAMOKOHTPOJTIO
¥ CAMOBOCIIUTaHHUIO HA OCHOBE YCBOCHHUS OOIIEUETTOBEUECKUX [IEHHOCTEH;

— pa3BUTHE TIO3HABATEIBHBIX HHTEPECOB, WHTEIUICKTyallbHBIX M TBOPYECKHX
criocoOHOCTell oOydaromuxcs, (OPMHPOBAHHWE Yy HUX CO3HATEIBHOTO OTHOIICHHSA
K €amMo0oOpa3oBaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBUIO YCIEIIHOM
npodecCUOHANBbHON U OOIIECTBEHHON ESITeIbHOCTH, OTBETCTBEHHOIO OTHOIICHHS
K CBOEMY 3/I0POBbIO U TTOTPEOHOCTH B 3I0POBOM 00pase KU3HU;

— (opmupoBaHNEe YMEHUI U HABBIKOB Pa3yMHOTO IPUPOIOTIOIB30BAHUS, PA3BUTHE
JKOJIOTUYECKOM  KYJbTYpbl,  NpUOOpeTEeHHuE  ombiTa  OOLIECTBEHHO-TIOJIE3HOM
HKOJIOTUYECKOM J1eATENbHOCTH.

OO0r1ree YMCIIO0 YacoB IS M3YYCHUSI XUMHUHU Ha YriyOsieHHOM ypoBHE — 204 yacoB: B
10 xmacce — 102 gaca (3 waca B Hezento), B 11 kimacce — 102 gaca(3 yaca B Heenro).



COJEPXAHHUE OBYYEHUS'

10 KJIACC

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHH

[Ipenmer W 3HaYeHHE OPTaHUYECKOM XWUMUH, MPEJCTABICHHE O MHOroo0paszuu
OPraHUYECKUX COCTUHEHUN.

DNEeKTPOHHOE CTPOECHHE aTOMa YriepoJa: OCHOBHOE M BO30YXIAEHHOE COCTOSTHUS.
BasieHTHBIE BO3MOYKHOCTH aToMa yYIJepoJa. XHMHYECKas CBA3b B OPraHUYECKHUX
COeNMHEHMSIX. Tumbl TUOpPUAM3AIMU ATOMHBIX opOuTaneil yriepoaa. MexaHU3MBI
o0pa3oBaHMsI KOBAJCHTHOW CBsI3M (OOMEHHBIM W JIOHOPHO-aKIENTOPHBINA). THIbI
NEepeKphIBaHUSI aTOMHBIX OpOuTaNei, 6- U m-cBsi3u. OnuHapHas, ABOWHAS W TpoitHas
cBa3b. CriocoObl pa3pblBa CBSI3€M B MOJIEKYJIaX OpraHuveckux BemiecTB. [loHsTue
0 cBOOOJTHOM pajiuKalie, Hykjieopuie u 3JeKTpoduie.

Teopus cTtpoeHust oprannueckux coeauHeHnid A.M. bytiepoBa U COBpEMEHHbIE
NPEACTABICHUS] O CTPYKTYyp€ MOJIEKYJ. 3HAYEHUE TEOPUH CTPOCHHS OPraHMYECKHX
coequHeHUl. MonekynspHble U CTPYKTypHbIe (GopMmyibl. CTpyKTypHbIE (HOPMYJIbI
pa3MyHBIX BUIOB: pa3BEPHYTasA, COKpall€HHas, cKeineTHad. M3omepus. Bunasl
U30MEPUU: CTPYKTYpPHAsl, NMPOCTPAHCTBEHHAs. DJIEKTPOHHBIE 3PPEKThl B MOJIEKYJIax
OpraHUYECKUX COCAUHEHUN (MHAYKTUBHBIN 1 ME30MEPHBINA 3D PEKThI).

[IpencraBienne o  kiaccupukauuv  opraHuueckux  BemecTB.  [loHstue
o (yHkuuoHanbHOU Tpymme. ['omosnorus. ['omonoruueckue psiasl. CucTteMaTuueckas
HOMeHKJIaTypa opranudeckux coeauHennii (IUPAC) wu  TpuBHanbHbIC Ha3BaHUS
OTAEIbHBIX MPEICTABUTEIICH.

OcobeHHOCTH W KIaccu(UKanus OpraHuyeckux peakuuid. OKHCIUTETbHO-
BOCCTAHOBUTEJBHBIE PEAKLINHA B OPraHUYECKON XUMUMU.

JKCcNepUMEeHTAJIbHbIE METOAbI M3Y4Y€eHHS BelIeCTB U UX NMPeBpalleHuil

O3zHakomiieHue ¢ o0pa3laMy OPraHMYECKHUX BEIIECTB U MaTepUaIaMH Ha X OCHOBE,
ONBITHl IO TPEBPAIICHUI0 OPraHUYECKHX BEUIECTB MpPHU HArpeBaHuU (ILJIABJICHHE,
0o0yTIIMBaHNE U TOPEHUE), KOHCTPYHUPOBAHHUE MOJIETIEH MOJIEKYJI OPTaHUYECKUX BEIIECTB.

Yriaesogopoasl

Ankanel. ['omosoruueckuil psij  ajikaHoB, oOmas (opMysia, HOMEHKJIATypa
M W30Mepus. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI AIKaHOB, SP°-
rudbpuan3anus aTOMHBIX OpOUTaliel yriiepoja, G-CBsi3b. Kongpopmepovl. Ousznueckue
CBOMCTBA AJIKAHOB.

XUMHUYECKHE CBOMCTBAa aJKaHOB: pEaKIMU 3aMElIeHUs, HU30MEpHU3alliH,
JNETUAPUPOBAHUS, IUKIU3AIUUA, THPOJIU3a, KPEKUHra, TropeHus. I[Ipedcmasnenue
0 MexaHuzme peakyuti paouKaibHO20 3aMeujeHUs..

Haxoxnenue B mpupojie. CriocoObl MOJy4eHUsI U TPUMEHEHHUE AJIKAHOB.

1
Kypcusom B TaHHOM TEKCTE BBIJICICHBI 3JIEMEHTHI COJIEpKaHUs Y4eOHOro Marepuaia, KOTOphle M3y4aroTcs
B 03HAKOMUTEJILHOM IJIaHE U HE BKJIIOYAIOTCS B COCTaB MpeIMETHBIX pe3ybTatoB ocBoeHus OOIT COO.



Huknoankanpl. O6mas ¢opmyna, HOMEHKIaTypa H uzoMepus. OcoOeHHOCTH
CTPOCHHUSI U XMMHUYECKUX CBOMCTB MajblX (LUKJIONPOIAH, LIUKIOOYTaH) U OOBIYHBIX
(LMKJIOMEHTAaH, LUKIOTeKCaH) LMKIOaIKaHOB. CrnocoObl MOJMyYeHHUs U NPUMEHEHUE
LUKJIOAJKAHOB.

Anxenpl. ['oMoyormdyeckuil psja ajkeHoOB, oOmas Qopmyia, HOMEHKJIATypa.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MONCKYN AIKCHOB, SP°-THOPHIH3AINS
aTOMHBIX opOuTaneil yrieposaa, 6- u m-cBsi3u. CTpyKTypHas M reoMerpuueckas (Luc-
TpaHc-) m3oMepusi. Pu3nyecKne CBOMCTBA AJIKEHOB. XUMHUYECKHE CBOMCTBA: PEaKIIHH
IPUCOEINHEHNS, 3aMEIIECHNS B (O-TI0JIOKEHNUE NPHU ABOMHOW CBA3M, MOJIMMEPHU3ALUU U
okucieHus. Ilpeocmasnenue o mexanuzme peakyuu 31eKmpo@uibHo20 NPUcCoeOUHeHUsl.
[IpaBuno MapkoBHUKOBa. KauecTBeHHbIE peakMUM Ha JBOMHYIO CBS3b. (CHOCOOBI
IIOJIYYECHUS U IPUMEHEHHE AJIKEHOB.

Anxaauensl. Krnaccudukanuss ankaaueHoB (CONpPsDKEHHBIE, W30JMPOBAaHHbIE,
Kymyauposanuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHHS W XUMHUYECKUX CBOMCTB
COnpsiKEHHBIX AMEHOB, 1,2- u 1,4-mpucoenunenue. I[lonmumepusanus conpskEHHBIX
nueHoB. CriocoObl OJyYeHHs U MPUMEHEHHE aJIKaIUEHOB.

Ankunbl. ['oMojoruueckuit psia  ankuHOB, oOmmIas (opMyina, HOMEHKJIATypa
U HM30MEpHsl. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKHWHOB, Sp-
ruopuau3anys aTOMHBIX opOuTanel yriepoaa. dusmueckue CBOWCTBA AJKUHOB.
XVAMHMYECKHE CBOWMCTBA: PEAKIMM IPUCOCAMHEHMS, TUMEPU3allMd W TPUMEpHU3ALNH,
okuciieHus. KucnoTHble CBOWCTBA QJIKMHOB, MMEKOIIMX KOHIIEBYIO TPOWHYIO CBS3b.
KauecTBeHHbIE peakuuMu Ha TPOMHYIO CBs3b. CHOCOOBI TMONYYEHHS M NPUMEHEHHUE
AJIKUHOB.

ApomaTtrueckue yrieBoJaopoAbl (apeHsl). ['omosiornueckuil psig apeHoB, oOias
dopMynia, HOMEHKJIaTypa U U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
MoOJIeKyJIbl OeH30ua. [Ipasuno apomamuunocmu, npumMepsl ApoOMamu4eckux coeoOuHeHuu.
®du3nyeckre CBONCTBA apeHOB. XUMHUYECKHME CBOMCTBA O€H30Ja W €ro roMOJIOrOB:
peakuuu 3aMelleHus B OCH30JbHOM KOJIbLE U YIJIEBOJAOPOJHOM pajuKaie, peakluu
IPUCOEINHEHNS, OKHCIIEHHE TOMOJIOroB OeH3omna. [lpedcmaeénenue o mexanusme
peaxyuii anekmpogunvrozo 3ameujenus. llpeacrapnenre 00 OpUEeHTUPYIOIIEM JEHCTBUH
3aMmecTuTenel B OEH30JbHOM KOJbIE Ha MpUMEpPEe alKUIBHBIX PaJUKaJIOB,
KapOOKCUJIBHOM, THUAPOKCHIBHOM, aMHUHO- W HUTPOTPYIIIbI, aTOMOB TaJIOT€HOB.
Oco0eHHOCTH XMMHYECKUX CBOWCTB cTuposa. [lomumepusanus crupona. CrnocoOb
MOJIYYeHUS U IPUMEHEHHE apOMATUYECKUX YTIIEBOJIOPOIOB.

[Ipupoausiii ra3. I[lonytHele HeTsHbIE Ta3pl. HedTh M €€ mpoucxoxIeHue.
KamMeHHBI yroiab u mpoaykTel ero mnepepadoTku. CrnocoObl mepepabOoTKH HePTH:
NEPEroHKa, KPEeKUHT (TePMUYECKUU, KaTaUTUYECKUW), PpUPOPMHUHT, MHUPOIH3.
[TpomykThl mepepaboTku HEPTH, X TPUMEHEHUE B TIPOMBIIINIEHHOCTH U B OBITY.

['eneTnueckas CBSA3b MEXIY Pa3IMYHBIMU KJIACCAMH YTIIEBOJOPOOB.

DNEKTpOHHOE CTPOEHWE TaJOreHIPOU3BOAHBIX  YIJIEBOAOPOAOB.  Peakuuu
3aMEIIEHUs] TaJIOTeHa Ha TUAPOKCOTPYIILY, HUMPOSPYNNY, YUAHOSPYNNY, AMUHOSPYNNY.



JlelicTBe Ha TaJOr€HIPOM3BOAHBIE BOAHOTO M CHOUPTOBOrO pPAaCTBOpa IIEIOYU.
B3aumopneiictBue ~ QurajoreHalKaHOB €~ MarHMueM W OUHKOM.  [lonsamue
0  Memannoop2aHudeckux  coeounenusx. VICHOAb30BaHHE  TaJOr€HIPOU3BOIHBIX
YTJIEBOJIOPOJIOB B OBITY, TEXHUKE U MPU CUHTE3€ OPTaHUYECKUX BEIIECTB.

IKCIEePUMEHTATbHbIE METO/IbI H3Yy4YeHHs BENIECTB M UX MpPeBpaIieHuii

N3yuenne ¢pu3nueckux CBONCTB YIIIEBOIOPOIOB (PACTBOPUMOCTD), KAYECTBEHHBIX
peakiuii yrieBoJopoI0B pa3IuvHbIX Ki1accoB (oOeciBeurnBaHUE OPOMHON MM UOAHOU
BOJBI, PAacTBOpa IEpPMaHTAaHATA KaJWs, B3aUMOJCHCTBHE alleTWICHA C aMMHAYHBIM
pactBopoM okcuaa cepedpa(l)), xauecTBeHHOE OOHApYyKEHHE yriiepoja U BOJOPOJA
B OpPraHMYECKUX BEIIECTBAX, IMOJIYYCHHE OTWJIEHAa U U3YyYEHUE €ro CBOMCTB,
03HaKOMJIEHHE C KoJuTeKIusaMu «HedTb» 1 «YTosby, ¢ 00pa3namMu miacTMace, KayaykoB
U PE3UHBI, MOJCIUPOBAHWE MOJIEKYJ YIJIEBOAOPOJOB U TaJIOT€HIPOU3BOIHBIX
yII€BOAOPOIOB.

Kucaopoaconepxanue oprannyeckue coeMHEeHUst

[IpenenbHble O1HOATOMHBIE cIUPTHI. CTpOeHUE MOJIEKY (Ha MpUMepe METaHoJIa U
sTaHosia). ['oMonormueckuid psia, oOwmwas ¢opmyna, H30MEpUs, HOMEHKIATypa
u kinaccupukanusa. DPuU3NUECKHUE CBOMCTBA MpPEAEIBbHBIX OJHOATOMHBIX CIHPTOB.
Bomopoansie CBA3M MEXy MOJEKYJIaMH CIUPTOB. XMMHUYECKHE CBOMCTBA: PEAKLUHU
3aMEIIEHUS], JAETUAPATALMH, OKHUCJIEHHS, B3aUMOJCUCTBHE C OPraHMYECKUMHU U
HEOpPraHWYeCKUMHU KuciioTamu. KadecTBeHHas peakuys Ha OJHOATOMHbBIE CIIHUPTHI.
JleficTBue 53TaHONAa W METAHOJA Ha OpraHu3M uenoBeka. CrocoObl MOIy4YEHHUS U
NPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.

[Ipocteie »>¢dupsl, HOMeHKIaTypa U wu3oMepus. OcoOeHHOCTH  (UBUYECKUX
Y XUMUYECKUX CBOWCTB.

MHOroatoMHbI€ CIUPTHI — STHUJICHTJIUKOJIb U INUUeprH. PU3ndYecKue 1 XUMUYECKHe
CBOMCTBA:  pEakUMW  3aMEIICHHs, B3aUMOJEHWCTBHE €  OpPraHMYECKUMU WU
HEOPTraHWYECKUMH KHUCJIOTaMHU, KayeCTBEHHAs pPEaKlMs Ha MHOTOATOMHBIE CHHUPTHI.
Ilpeocmasnenue o mexanmusme peakyuti HyKleo@uivHoco 3ameweHus. JleficTBue
Ha Opra"u3M yesoBeka. CriocoObl MOIy4eHUs! M MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHne MOJIEKYJIbl, B3aMMHOE BIUSHUE THAPOKCOTPYIIIBI U OEH30JIbHOTO
sanpa. dusnyeckue cBoicTBa (peHoma. OCOOCHHOCTH XHMHUYECKHX CBOMCTB (peHoIIa.
KauectBennsle peakuuu Ha (eHosl. TokcuyHOCTh (eHona. CrnocoObl MOTy4YeHUs U
npumeHeHue dpenona. GenonpopManbaeruiHas CMOa.

KapOoHunbHble COEIUHEHUS — albAETUAbl M KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIbHOM Tpynmnbl. ['oMosiorMueckue psabl albJAETUIOB U KETOHOB, 0OIIas
dopmyna, uzomepus U HoOMeHkKIaTypa. dusnueckue cBONCTBA albAETUIOB U KETOHOB.
XUMHUYECKHE CBOMCTBA albJIETHMJOB W  KETOHOB: PpEAaKIUU MNPUCOCAUHEHUS.
IIpeocmasnenue o mexanuzme peakyuii HyK1eo@QuibHo2o npucoedurerus. OKUCICHUE
albJIETUZOB, KAueCTBEHHbIE peakuuu Ha anpAerujpl. CrnocoObl TNOJMyYeHHs U
NPUMEHEHUE ANbJIETUIOB U KETOHOB.
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OAHOOCHOBHBIE TpeaeNbHbIE KapOOHOBBIE KHUCIOTH. OCOOCHHOCTH CTPOCHHS
MOJIEKYJT KapOOHOBBIX KucIOT. M3omepuss u HoMmeHkiatypa. dusmyeckue cBoiicTBa
OJTHOOCHOBHBIX TMpPENEIbHBIX KapOOHOBBIX KHUCIOT. BomopomHbie CBSI3U MEXIY
MOJIEKyJIaMUd KapOOHOBBIX KHCJIOT. XUMHUUYECKHUE CBOWMCTBA: KHUCIOTHBIE CBOMCTBA,
peakuus dSTepU(PUKALNM, PEaKIUU C Yy4YacTHEM VYTIEBOJOPOJHOIO  pajJlMKala.
Oco0eHHOCTH CBOMCTB MYpaBbHHOW KHUCIOTHL. [IOHSATHE O MPOU3BOAHBIX KapOOHOBBIX
KHCJIOT — CJIOXHBIX 3(pupax, aneuopuoax, 2anioceHaHsuopuoax, amuoax, HUmpuiax.
MHuoroob6pazue kapOOHOBBIX KHCIOT. (OCOOEHHOCTH CBOWCTB HEMPEACIBbHBIX U
apOMaTUYECKUX KapOOHOBBIX KHCIOT, JUKAPOOHOBBIX KHCIIOT, TMIPOKCHKAPOOHOBBIX
kucioT. [IpencraBurenu BhICHIUX KapOOHOBBIX KUCIIOT: CT€ApUHOBAs, MAJIbMUTHHOBAS,
OJICMHOBAs, JUHONIE8As, NUHOIeH068as KACIOThl. CrnocoObl MOJyYEHHUS U NPUMEHEHHE
KapOOHOBBIX KUCJIOT.

Cnoxuble 3¢upsl. ['omonoruueckuid psg, obmas Qopmyna, H3OMepus U
HOMEHKIaTypa. OU3nYecKre 1 XMMUYECKUE CBOMCTBA: TUAPOIIU3 B KUCIION U IIEITOYHOU
cpene.

XKupel. CtpoeHue, (U3MUECKHE U XUMHUYECKHE CBOWCTBA JKUPOB: THAPOJIH3
B KHUCIIOM M 1eno4yHoi cpene. OCOOEHHOCTH CBOMCTB JKHUPOB, COAEPIKAIIUX OCTaTKU
HEIPEAETbHBIX JKUPHBIX KACIOT. JKUpPBI B IPUPOJE.

MpbUTA Kak COJM BBICIIHMX KapOOHOBBIX KHCJIOT, UX Mololiee AcicTBue. [lousmue
o cunmemuyeckux morowux cpeocmeax (CMC).

OO6mas xapaktepucTuka yriaeBofoB. Kiaccudukaius yrieBogoB (MOHO-, Iu-
U moyicaxapuiabl). MoHoOcaxapupl: TIOK03a, (GpyKTO3a, eanakmosa, pubosa,
oesokcupuboza. Du3NUecKkue CBOWCTBA M HaxoxAeHUWEe B mnpuponae. PDOTOCHHTES.
Onmuueckas uzomepus. Konvuamo-yennas maymomepusi HA npumepe MOJIeK)bl
2NoKo3bl, npoexkyuu Xeyopca, o0- u [-aHomepuvl 2n10K03bl. XUMHUECKHE CBOMCTBA
[JIFOKO3bI: PEaKIMU C yYacTHEM CIHUPTOBBIX W aNbJETUIHON TPYIIN, CIOUPTOBOE H
MOJIOYHOKHCIIOE OpoxkeHue. [IpuMeHeHune ritoKko3sl, €€ 3HaueHNe B )KU3HEEATEITbHOCTH
opranu3Ma. Jlucaxapuupl: caxapo3a, MallbTo3a U .Jakmo3a. BocCCTaHaBIMBAKOIINE U
HEBOCCTaHaBJIMBaroIMe aucaxapuisl. [ 'uaponus aucaxapunos. Haxoxaenue B mpupo/ie
u npuMeHenue. llommcaxapunpl: KpaxMall, TJIMKOreH U 1Hemnono3a. CrpoeHue
MaKpOMOJIEKYJI Kpaxmaiia, IIMKOTeHa U LEeJUTI0JI03bl. DU3nyecKkue CBOMCTBA KpaxMmasa u
LEJUTIONI03bl. XMMHUYECKUE CBOMCTBA Kpaxmaia: TUIpOJIM3, KAadeCTBEHHAs peakius
¢ uoaoM. XHMHYECKHE CBOWCTBA IIEJUTIONO3bI: THAPOJM3, TOJydeHHe 3(UPOB
1esuT0103b1. [ToHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIEIK).

JKCIepPUMEHTAJIbHbIE METOAbI H3yUYeHHS BelIeCTB U UX MpeBpalleHui

PacTBOpUMOCTB pa3nuMyHbIX CIIUPTOB B BOJI€, B3aUMO/ICHCTBUE ITAHOJIA C HATPUEM,
OKHMCJICHUE OSTHJIOBOTO CHUPTA B AJIBAETMJ HA PACKAIEHHOW MEIHOM IIPOBOJIOKE,
OKUCJICHHE OTUJIOBOTO CHOUPTa JUXPOMATOM Kaius (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPUAIIOB), KA4YECTBEHHBIC pEAKIMU Ha albJIeruabl (C THAPOKCHUIOM
nuammuHcepeopa(l) u rugpoxcugom meau(ll)), peakius riuiepuHa ¢ THAPOKCUIOM
meau(ll), xuMuyeckre CBOMCTBA pacTBOPA YKCYCHOM KHCIIOTBHI, B3aWMOJEHCTBUE
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pacTBopa Ii0Ko3bl ¢ ruapokcunom menu(ll), BzammonelicTBue kpaxmajnga C HOJOM,
pelleHne SKCIEePUMEHTANBHBIX 3a1a4 mo TemaMm «Cnuptel U ¢denonb», «KapOboHoBbIe
KHCJIOTBL. CII0KHBIE 3(DUPBI».

A3oTcoaepxaliue OpraHnyYecKue coeJMHeHus!

AMUHBI — OpraHMYecKue IMPOU3BOJAHBIE amMMmHuaka. Kiaccudukanus amMHHOB:
anidaTuyeckue U apoMaTUYeCcKue; MepBUYHbIC, BTOPUUHBIE M TpeTuuHble. CTpoeHue
MoOJIeKyN, o0mas ¢opMyna, H30MepHs, HOMEHKIaTypa M (U3NYECKHUE CBOMCTBA.
XUMUYECKOE CBOMCTBA aNru(PaTUYECKUX aMUHOB: OCHOBHbBIE CBOMCTBA, aJIKHJIMPOBAHMUE,
B3aMMO/ICHCTBUE IEPBUYHBIX AMUHOB C a30TUCTOM KUCIO0TOM. CONM amKUIaMMOHUSL.

AHUIIMH — TpeACTaBUTENIb aMUHOB apoMaTthdeckoro psaa. CTpoeHHe aHWIMHA.
B3anMHOe BiausiHME Tpynn aToOMOB B MOJIEKyJie aHWIMHA. OCOOEHHOCTH XMMUYECKHX
CBOMCTB aHWiMHA. KauecTBeHHble peakuuu Ha aHWIMH. CHocoObl IMONY4YEHUs U
npUMeHEeHue anndaTuiyeckux aMuHOB. [lonyyeHue aHunnHa U3 HUTPOOEH30J1a.

Amunokuciotel. Homenknatypa u m3omepus. OTAeNbHBIE NMPEACTABUTENMN O~
AMUHOKUCJIOT: TJIMLUWH, alaHuH, (EeHUNaranut, cepun, eLymamuno8as KUCioma, TU3uH,
yucmeun. Onmuyueckasn uzomepus amunokuciom: D- u L-amunokuciomol. @uzndeckue
CBOMCTBa aMHUHOKHUCIOT. XHMHUYECKHE CBOMCTBA AMHHOKHUCIOT KakK amM(pOTEpHBIX
OPTraHUYECKUX COEAUHEHUM, peaklMs IMOJMKOHACHCAMK, OOpa30BaHHE MENTUIHOM
cBs3U. buonornyeckoe 3HaueHNEe aMUHOKUCIOT. CUHTE3 M THIPOJIA3 TENTHIOB.

benku xak npupoaHeie nonuMepsl. llepBuyunas, BTOpuYHas U TPETUYHAS CTPYKTypa
OenKoB. XMMHUYECKHE CBOMCTBAa OENKOB: THAPOJIN3, JCHATypalus, KayeCTBEHHBIE
peakiuu Ha OeKH.

Ilonamue 06 azomcooepicawjux — 2emepoyUKIUIecKux COeOUHEHUSIX.
Tupumuounosvie u nypurnogvie ocHosanus. Hykieunosvie KUCI0mul. cocmas, CmpoeHue
u buono2uueckas poo.

JKcnepuMeHTAJILHbIE METOIbI U3YYeHHsI BelleCTB M MX MpeBpalleHn i

PactBopenue 6enkoB B BojE, JeHaTypalus O€JIKOB MpU HarpeBaHUU, IBETHHIC
peakiuu Ha OeIKH, PEIICHUE SKCIEPUMEHTANIbHBIX 3a7a4 M0 TeMaM «A30TcoJiepKaliue
OpraHUyYeCcKue coeuHeHUs» U «Pacno3naBaHue OpraHMueCKUX COCTUHEHUN.

BbicokoMouieKyJIsIpHbIE COeTUHEHHS

OCHOBHBIE TIOHATHUS XHUMHUU BBICOKOMOJICKYJSIDHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETICHb MOJIMMEPHU3AITIH, CPEIHSIS MOJICKYJISipHasl Macca.
OCHOBHBIE METO/IBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCAMHEHHUN — TOJMMEpHU3alus U
NOJIMKOHACHCauus1. [lpedcmasnenue o cmepeopecyisipHocmuy U HAOMONEKYAAPHOU
CMpYKmype noaumepos, 3a8UCUMOCHb CEOUCNE NOAUMEPO8 OM UX MOJEKVIAPHO2O U
HAOMONEKYIAPHO20 CIMPOECHUSI.

[Tomumepnbie  matepuwanbl.  [lmactmMacchl  (MOMMATUIICH,  TOJUIIPOIIHJIEH,
TTOJIMBUHIIXJIOPHUI, TIOJINCTUPOIT, MOJIMMETHIIMETaKpHJIaT, MOJIMKapOOHATHI,
noJIMdTUIICHTEpePTaNarT). Y THiIH3aIus 1 nepepadoTKa miacTHKa.

DnacToOMephbl: HATYpPaJIbHBIA KaydyK, CHHTETHUECKHE Kaydyku (OyTaJueHOBBIH,
XJIOPONPEHOBBIN, U30MPEHOBBIN) U cuiukonsl. Pe3nna.
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BonokHa: HaTypajbHble (XJIONOK, WIEPCTh, IIEIK), HCKYCCTBEHHBbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIABCaH).

Ilonumepovl cneyuanvno2o naznauenus (megion, Keeuap, 1eKMpPOnPOBOOsUiUe
noaumepwbl, buopasiazaemvle NOJUMEPHL).

JKCIEePpUMEHTAJIbHbIE MeTOAbI H3YYeHHs BEIeCTB M X NpeBpalleHui

O3HakomileHHE ¢ 00pa3uaMy IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB, pellIeHHE KCIIEpUMEHTAIBHBIX 3a/1a4 1o TeMe «Pacmno3HaBanue miacTMace u
BOJIOKOH.

PacuéTHble 3a1a4n

Haxoxnenne MosekynsapHoil opMysbl OpPraHMueCKOro COSUHEHUS [0 MAaCCOBBIM
JIOJISIM DJIEMEHTOB, BXOJSIIHUX B €r0 COCTaB, HaXOXJICHHE MOJICKYJSAPHON (OpPMYIIbI
OpPraHUYECKOTO COEIMHEHHUS M0 Macce (00bEMY) IPOIYKTOB CrOpaHus, MO KOJIUYECTBY
BemecTBa (Macce, 00bEMY) TPOAYKTOB pEaKUU W/HWIA MCXOJHBIX BEIIECTB,
YCTaHOBJICHHE CTPYKTYPHOH (OPMYJIbI OPTaHWYECKOTO BEIIeCTBA HA OCHOBE €ro
XUMHUYECKUX CBOMCTB WM CIIOCOOOB MOJyYEHHUsI, ONPEACICHUE 0N BbIXOJIa MPOIYKTa
peakuuy OT TEOPETUUECKH BO3MOMXHOTO.

MesxknpeaMeTHbie CBA3H

Peanuzanuss MeXNpeIMETHBIX CBS3€d MpU M3YYCHUH OPraHUYECKOW XUMHUU
B 10 Kjacce oCyIecTBIsECTCS Yepe3 UCTOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TIOHATHHA, MPUHATHIX B OTACIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO
IUKJIA.

OOmme ecTeCTBEeHHO-HAy4YHbIE TOHSATHS: SBJICHHE, HAy4YHBIM (akT, TUMmoTe3a,
TEOpWsl, 3aKOH, aHaJiW3, CHHTE3, KJIacCHpUKaus, HAOIIOACHUE, HW3MEpPCHHUE,
HKCIIEPUMEHT, MOJIEIIb, MOJICIIUPOBAHUE.

®dusuKa: MmaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTE€TUYECKUI
YPOBEHb, BEIIECTBO, TEIO, O0BEM, arperaTHOE€ COCTOSHHUE BEIIECTBA, (PuU3MUYecKue
BEJTUYMHBI, EIUHUIBI U3MEPEHUSI, CKOPOCTh, DHEPTHSs, Macca.

buonorus:  kierka, opraHum3M, OJKOcHUCTeMa, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIN W TEeTepOTPOdHBI THUN TMHUTAHUS, OpOXKEHUE,
dboTOCUHTE3, IbIXaHHUE, OCJIKH, YTIICBOIbI, )KUPBI, HYKJICHHOBBIE KMUCIIOTHI, (DEPMEHTHI.

["eorpadusi: moye3HpIe HICKOTIAEMBbIE, TOTUTHBO.

TexHOOTHS: THUIIEBBIC MPOAYKTHI, OCHOBHI PAIlMOHAIBHOTO MUTAHUS, MOFOIIHC
CpelIcTBa, MaTepHajIbl U3 HCKYCCTBEHHBIX U CHHTETHYCCKUX BOJIOKOH.

11 KJIACC

Teopernyeckue 0CHOBbI XUMHH

Atom. CocTaB aTOMHBIX siiep. XUMHUECKUH aneMeHT. M3oronsl. Kopnyckynapro-
B0IHOBOU  Oyanusm, 08oUcmeerHas npupooa 3nexkmpona. CTpoeHue 3ICKTPOHHBIX
0007109€K aTOMOB, KBAHTOBBIC YK CJIa. DHEPTECTUUCCKUE YPOBHHU U IMOTyPOBHU. ATOMHBIC
opoutanmu. Knaccudukanus XUMHUUECKUX 3JI€MEHTOB (S-, pP-, d-, f-amemenTh!).
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Pacripenenenuie 31€KTPOHOB MO ATOMHBIM OPOUTANISAM, NPUHYUN MUHUMYMA SHEpeul,
npunyun Ilaynu, npaeuno Xynoa. DNEKTPOHHbIE KOH(MUTypallud aTOMOB 3JEMEHTOB
MIEPBOTO—4YETBEPTOTO IEPUOJIOB B OCHOBHOM U BO30YKIEHHOM COCTOSHUH, DJICKTPOHHBIC
KOHGUTYpauu HWOHOB. [loHamue 006 dHepauu UOHU3AYUU, DHEPSUU CPOOCMEA
K 971eKmpoHy. DIEKTPOOTPULIATEIBHOCTD.

Ileppnonmueckuit 3akoH u llepuonnueckas cucremMa XUMHUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsizb NEPUOIUYECKOrO 3akoHa U IlepHoaMYECKOM CHUCTEMBI
XUMHUUYECKUX IJIEMEHTOB C COBPEMEHHOUN TEOpHUEl CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CI0XKHBIX
BEIIECTB MO TpyllaM © TepuoJaM. 3HAYCHHE NEPUOAUYECKOrO0  3aKOHa
J.1. Menneneena.

XuMH4Yeckass CBS3b. BuAbl XMMHYECKOM CBA3U: KOBAJICHTHAs, WOHHAs,
MeTaimyeckas. MexaHu3mbl 00pa3oBaHUS ~ KOBAJEHTHOM  CBA3U:  OOMEHHBIN
U JIOHOPHO-aKUENTOPHBIA. DHEpruss W JunHa cBsA3U. [lomsipHOCTH, HANMpaBIEHHOCTH
U HAChIIAEMOCTh KOBAaJEHTHOM cBsA3u. KpaTHbeie cBsi3u. BogopongHas CBs3b.
MexMoneKyIsapHbIE B3aUMOICHCTBHUS.

BasleHTHOCT, W BaJieHTHbIE BO3MOXXHOCTH aTOMOB. [ ubpuouzayus amomHbix
opbumareii. CBS3b JIEKTPOHHOUN CTPYKTYPhI MOJIEKYJI C KX TEOMETPUUYECKUM CTPOCHUEM
(Ha mpuUMepe COeTMHEHUN PJIEMEHTOB BTOPOTO TIEPHUOIA).

[IpencraBienne O KOMIUIEKCHBIX coelnHEHUsX. COCTaB KOMIUIEKCHOTO HOHa:
KOMILJIEKcooOpaszoBarenb, Jurannbl. Koopounayuonnoe uucio. Homenxnamypa
KOMNJIEKCHbIX ~ cOeOuHeHull.  3HA4eHWe  KOMIUIEKCHBIX  coenuHeHuid. [lonsitue
0 KOOPJIMHAIIMOHHOW XWMUHU.

BemecrBa  MOJEKYJApHOTO M HEMOJEKYJSIPHOTO  CTpOE€HHUs.  Twmbl
KPUCTAJUIMYECKUX PEHIETOK (CTPYKTYp) U CBOMCTBA BELIECTB.

[TonsitTue o ngucnepcHbIXx cuctemax. HVcrtuHHble pacTBOpbl. [Ipedcmasnenue
0 Konouonvix pacmeopax. CrocoObl BhIPAKEHUSI KOHUEHTPALMK PACTBOPOB: MACCOBAs
JIOJIS1 BELIECTBA B PACTBOPE, MOJISIpHAS KOHUEHTpanus. HachlllleHHbIE U HEHACBILLICHHBIE
pacTBOPBI, paCTBOPUMOCTh. Kpucraiuoruaparsl.

Knaccudukanus u HOMEHKJIATypa HEOPraHMYECKUX BEHIECTB. |pHBHAIIBHBIE
Ha3BaHUs OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMHUeCKHX peaKIMil B HEOPraHUYECKOM U OPraHuYeCKON XUMHUH.
3aKOH COXpPAHEHHUSI MAcChl BEIIECTB; 3aKOH COXPAHEHUS M MPEBPAILCHUS SHEPTUU
Opyl  XMMHYECKHX  peaknusax. TemroBbie d(PGEKTbl XUMHUYECKUX  PEaKIIHil.
TepMoXuMUYECKHE YPABHEHUS.

CKOpOCTh XMMHUYECKOW pEeakKIuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (DAKTOPOB.
['omoreHHbIe ¥ reTeporeHHble peakunu. Karanus u katann3aTtopsl.

OGpatuMble U HEOOpaTHMBbIE peakIMu. XUMHUYECKOe paBHOBecue. Kowcmanma
Xumuyecko2o pagHogecus. PaKTOpbl, BIHSIOIIAE HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHUS: TEMIIEpATypa, MHABJICHUWE M KOHLEHTPAlMM BEUIECTB, YYaCTBYIOLINX
B peakuu. [Ipuniun Jle Hlarense.
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Onektponutuyeckas auccouuanus. CuibHble U cnadble 3JIeKTposuThl. CTeneHb
auccouuanuu. Monunoe npouszgedenue 600vl. Cpena BOJHBIX PACTBOPOB: KUCIOTHa,
HeWTpanbHas, menounas. Bomopoansiii mokazarens (pH) pactBopa. I'maponus cosen.
Peakiiun monHoro oomeHa.

OKUCINTETLHO-BOCCTAHOBUTENIbHBIC peakiuu. CTeneHb OKUCIeHusl. OKUCIUTENb U
BOCCTAHOBUTENb. [IpoliecChl OKUCIEHNS U BOCCTaHOBIICHUS. BaxkHel e OKUCIUTENN U
BOCCTAaHOBHUTEIHN. MeTO/ 3JIEKTPOHHOTO Oananca. DIEKTPOIN3 pacTBOPOB M PACIIIIaBOB
BEILIECTB.

JKCNepUMeHTAIbHbIE METObI H3Yy4YeHHs BelleCTB M UX MpeBpaleH il

Paznoxenue mnepokcuaa BOJAOpoAa B TMPUCYTCTBUU KaTalu3aTopa, MOJEIH
KPUCTAJUIMYECKUX PEHIETOK, MPOBEIACHUE pPEaKIUi HOHHOrO OOMEHa, OmpeJeieHUue
Cpelibl paCTBOPOB C MOMOIIBIO UHIAMKATOPOB, U3yUYCHUE BIUSHUS PA3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOUN peaklUK U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSI.

Heopranunyeckasi xumus

[Tomoxenne HemetawioB B I[lepuoanMyeckol CUCTEME XHMHUYECKHUX SJIEMEHTOB
J.. MeHnneneeBa M OCOOECHHOCTH CTPOEHUS HX aTOMOB. DU3MYECKHE CBONCTBA
HEMETAJUIOB. AJUIOTPOIHUS HEMETAUIOB (Ha MpUMEpPE KHUCIopoja, cephl, Gocdopa u
yTiepoja).

Bonmopon. Ilonyuenuwe, Qu3nyeckue M XUMHYECKUE CBOWMCTBA: pEaKIUU
C METaJJIaMM U HEMETaJUlaMH, BOCCTAaHOBHUTEIbHBIC CBOWCTBA. ['mapuawl. Toniusenvle
971eMeHmbl.

lanorensl. HaxoxkpaeHue B Mpupoje, CHOCOObI TMOJy4YeHHs, (U3NYECKUEe U
XUMHUYECKUE CBOWCTBA. ['amoreHoBomopojabl. BakHelme KUCIOpOACOoaepKaIIue
COeIMHEHMs ranoreHoB. JlabopaTopHble W MPOMBIIUIEHHBIE CIOCOOBI TMOJTYYEHUs
rajgoreHoB. [[puMeHeHre raJlIoreHOB U X COCTUHEHUH.

Kucnopon, o3on. JlaGopaTopHble W NPOMBIILIEHHBIE CHOCOOBI TMOMYYEHUS
kuciopoaa. dusnueckue u XMMUYECKUE CBOMCTBA M MIPUMEHEHHUE KUCIOPOJia U 030HA.
Okcuabl U MEPOKCUIBI.

Cepa. Haxoxaenue B mpupojie, CriocoObl MOTydeHHs, (U3NIECKUEe U XUMHUCCKHE
cBoiictBa. CepoBogopon, cynbduasl. Oxcua cepbi(1V), okcun cepsi(VI). Ceprucras u
cepHasi KUCJIOTHI U uX coiu. OCOOEHHOCTH CBOMCTB CepHOM KUCIOTHI. [I[puMenenue cepbl
U €€ COCIMHEHH.

Azot. Haxoxaenue B mpupojie, CocoObl MOIyYeHUs, PU3NUECKUE U XUMHUYECKUE
cBoicTBa. AMMMaK, HUTpUAbl. OKCHJIBI a30Ta. A30THUCTasl U a30THAsI KMCJIOTHI U UX COJIU.
OcoOeHHOCTH CBOWMCTB a30THOW KHUCIOTHI. [IpuMeHEeHHE a30Ta W ero COeAMHEHUI.
A3OTHBIE yA0OpEHUS.

®dochop. Haxoxknenue B mpupoge, CHOCOObI TMONMy4YeHUs, (UHIECKUE
u xummudeckue corcta. Dochuas u Gpochun. Oxcumast pochopa, pochopHas kucora
nu e coma. Memadgocghopnas u nupogocgopras kKuciomel, ocgopucmas
u gocpopnosamucmas kuciomol. Ilpumenenue Qochopa W €ro COCIUHCHHUH.
dochopubie ynoOpeHus.
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VYriepon, HaxoxeHue B mpupoze. AtoTpornHeie Moaudukanuu. Ousndeckue u
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, OOpa3oBaHHBIX yriaeponoM. Okcun
yraepoaa(ll), okcuna yraepona(IV), yrompHas kuciora v €€ coiau. AKTUBUPOBAHHBIN
yronb, aocopoyus. Dynnepensvi, 2epageH, yenepooHvie Hanompyoxu. llpumenenue
MPOCTHIX BEILIECTB, 00Pa30BaHHBIX YTIEPOJOM, U €T0 COSAUHEHUH.

Kpemuuiti. Haxoxxnenume B mpupoge, CHocoObl TMoJydeHus, (U3NYECKue
u xumuueckue cBoictBa. Oxcua kpemHus(IV), kpemHueBass KHUCIOTa, CHUIMKATHIL.
[IpumeHeHne KpeMHuUs U ero coeTMHeHn. CTEKII0, €ro MoJIy4eHue, BUABI CTEKJIA.

[Tomoxenne wmeramnoB B llepuoanueckod CHUCTEME XUMHYECKHX 3JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS IEKTPOHHBIX 000JI0YEK aTOMOB METaJIOB. Pacnpocmpanenue
XUMUYECKUX DJleMeHmOo8-Memainioe 6 3emHol kope. OOume (u3nyecKkue CBOWCTBA
meTaisioB. [IpumeHenne MeTamioB B ObITY U TexHHKe. CIIaBbl METAJLIOB.

DNEKTPOXUMHUECKUIN Psii HanpsDKeHU meTtawtoB. OOmmMe crnocoObl MOTydYeHHUs
METAJJIOB: THUJIPOMETAJUTYPIrusl, MUPOMETAILTYPrus, 3ieKTpoMeTauryprus. lloHstue
0 Koppo3uu MeTaiioB. CriocoObl 3alIUTHl OT KOPPO3HH.

O6mrass xapakrepuctuka wMetamwioB |A-rpynnel  [leprogudeckoit  cuctembl
XUMHUYECKUX djeMeHToB. Harpuit u kamuii: moiydenue, GU3NUYECKUE U XUMHUYECKUE
CBOMCTBA, IPUMEHEHUE MPOCTHIX BENIECTB U UX COCAUHECHUMU.

O6mass xapakrepuctuka MetawioB |IA-rpynmer  Ilepuoguueckoil  cucTemsl
XUMHUUYECKUX JIEMEHTOB. Maruuii U Kajablui: MojydeHue, (GU3nYecKrue U XUMUUYECKUE
CBOWCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COeAMHEHUH. JKECTKOCTh BOABI U
CrocoO0bI €€ yCTpaHEHUSI.

AMIOMHUHMIA: TIONy4YeHUe, (PU3NYECKUEe U XUMUYECKHE CBOWCTBA, MPHUMEHEHHE
IPOCTOTO BELIECTBA U €r0 COSAMHEHUN. AM(OTEpHbIE CBOMCTBA OKCUAA U THAPOKCHIA
QITFOMHUHUS, TUAPOKCOKOMILIIEKCHI aJIFOMUHUS.

OOmrast  xapakTepucThka  MeTauioB  moOounbix — moarpymnmn  (B-rpymim)
[Ieproanyeckoi CUCTEMbl XUMUYECKUX JIEMEHTOB.

®u3nyeckue M XMMHYECKHE CBOMCTBA XpOMa M €ro coeauHeHuid. OKCUIbpl U
ruapokcunbl  xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U AUXpPOMATHI,
UX OKUCIIUTEbHBIE CBOMCTBA. [loyueHre n npuMeHeHne Xxpoma.

Pu3nyecKne U XMMUYECKHE CBOMCTBA MapraHiia U €ro coeauHeHun. Baxuenmue
coequnenust  mapranua(ll), wmapranma(IV), wmapranma(VI) wu  wmapranna(VIID).
[IepmaHraHar kajuus, €ero OKMCIUTEIbHBIE CBOMCTBA.

duznyeckue M XUMHYECKHE CBOMCTBA JKejie3a M ero coeauHeHui. OKCHUIBI,
ruapokcuasl U conu keneza(ll) m sxeneza(Ill). TlomydyeHue u mpUMEHEHHE Keje3a
Y €ro CILIaBOB.

OU3NYECKMEe U XUMHUYECKHE CBOWCTBA Meau U €€ coenuHeHuiu. [lomyudenue
Y IIPUMEHEHUE MEIU U €€ COSUHEHNN.

[{uuk: momyuyenue, GU3HMUECKUE U XUMUYECKHE CBOMCTBA. AMGBOTEpHbBIE CBOMCTBA
OKCHJIa U THAPOKCHUAA LIMHKA, THAPOKCOKOMIUIEKCH IMHKA. [I[puMeHeHrne nuHKa U ero
COCIUHEHNN.
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JKCIePUMEHTATbHbIC METOIbI H3y4YeHHs BellleCTB M MX NpeBpalieHu i

N3yuenue oOpa3lioB HEMETAIOB, TOpeHHE cepbl, ¢ocdopa, xeie3a, MarHus
B KUCJIOPOJE, N3yUEHUE KOJUIEKIINHU « MeTallIbl ¥ CIUIaBbl»), B3aUMOJICUCTBUE HIETOYHBIX
U IIEJOYHO3EMENIbHBIX  METAJUIOB €  BOAOW  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), B3aUMOJICHCTBUE IIMHKA U YKeJIe3a C PACTBOPAMHU KHUCIIOT U IIETOYEeH,
KAUECTBEHHbIE PEAKIIMM HAa HEOPraHMYECKUE AHHMOHBI, KATHOH BOJOPOJA U KATHOHBI
METAJJIOB, B3AUMOJICVCTBHE THAPOKCUIOB ATFOMUHMS U IMHKA C PaCTBOPAMH KUCJIOT U
HIEJI0YEH, PEIICHUE SKCIIEPUMEHTANBHBIX 3a1ay 1o Ttemam «l'amorensl», «Cepa u eé
coeMHEHUs», «A30T U GocPop U UX COeAUHEHUD», «MeTalIbl TIaBHBIX MOATPYII»,
«Mertasnibl TOOOYHBIX MOATPYIID.

XuMuA M KU3Hb

Ponp xumum B obOecrieueHUM YCTOMYMBOIO pa3BUTHs uenoBedecTBa. [loHsTHe
O Hay4HbIX METOJAaxX IIO3HAHMS M METOJOJIOTMM Hay4HOro wuccienoBaHus. HayuHele
OPUHIUIOBl OpraHU3allUd XHUMHUYECKOTO MPOU3BOACTBA. I[IpOMBINITIEHHBIE CHOCOOBI
NOJIYYCHUS] BAXKHEWINMX BEIIECTB (HAa NpUMEpe IPOU3BOJACTBA AMMHAKa, CEPHOM
KHUCJIOThI, MeTaHo’da). [IpoMbIlIEHHBIE CHOCOOBI IMOJIyYEHHS METAJJIOB U CILJIaBOB.
XHWMHUYECKOE 3arpsi3HEHHE OKPYKAIOIIEeW Cpenbl M €ro nocieiacTBusa. I[lpobaema
nepepabomku omxo008 U NnobouHvlx npodykmos. Poiab Xumuu B OOeCHEUCHHUH
HEPreTUYECKOoN 0e30NacHOCTU. [IpuHyunvl «3e1EHOU XUMULLY.

XUMHS U 310pOBBE YelloBeKa. JIekapcTBeHHbIe cpencTBa. [IpaBuiia ncnonb30BaHus
JIEKapCTBEHHBIX MpenapaTtoB. Pojap XUMUHM B pa3BUTUN METULIUHBI.

XVMHSI TIHMIIKA: OCHOBHBIE KOMIIOHEHTHI, NHUIIEBbIE a00aBkU. Poib xumun
B 00€CIeYeHNH MUIIEBON O€30MacHOCTH.

Kocmernueckne u mnapdromepHble cpenactBa. bertoBas xumwus. [lpaBuna
0€30I1aCHOr0 UCI0JIb30BAHUS MTPENApaTOB OBITOBOM XMMHH B TOBCEAHEBHOMN KU3HHU.

XWMHSI B CTPOUTENBCTBE: BAXKHEHIIINE CTPOUTENbHBIE MAaTEPUAIIBI (LIEMEHT, OETOH).

XuUMus B CENTbCKOM X03s1icTBe. OpraHndyecKre U MUHEpaIbHbIE YI00pEHMUS.

CoBpeMeHHbIE KOHCTPYKLUMOHHBIE MaTepHalibl, KpPacKH, CTEKJIO, KepamHKa.
Mamepuanwvi ons anekmponuxu. Hanomexnonozuu.

PacuérHble 3a1a4u

Pacuérel: Macchl BemecTBa WM 00bEMA Tra3oB IO HU3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WM 00BEMY OJHOTO M3 YYaCTBYIOUIMX B PEaKIMM BELIECTB, MACChl
(0OBéMa, KoJIMUECTBa BEIIECTBA) MPOAYKTOB PEAKIMH, €CJIM OJHO U3 BEIECTB MMEET
npuMmecd, Maccbhl (00b€Ma, KOJIMYECTBAa  BEIIECTBA)  MPOAYKTa  pPEaKIUH,
€CIM OJHO W3 BEUIECTB JAaHO B BHUJIE PACTBOpPA C OMNPEACIEHHOM MacCOBOM IOJEH
pPacTBOPEHHOTO BEILIECTBA, MACCOBOM JOJIM M MOJSPHOM KOHIEHTPALMHM BEIIEeCTBA
B PAcTBOpPE, A0JM BbIXOJA MPOAYKTA PEAKIIMHU OT TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H
Peanuzamnus MeXnpeIMETHBIX CBS3€H MPU WM3YYEHUU OOIEeH W HEOPTraHMYECKOU
xumun B 11 kmacce ocyuiecTBiIS€TCsS Yepe3 UCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-
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HAaYYHBIX MOHSTUW, TAK U NOHATUH, MIPUHATHIX B OTIEIBHBIX MPEAMETAX €CTECTBEHHO-
HAay4YHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAy4YHBIC TIOHSATHSA: SIBJIICHWE, HAy4YHBIM (akT, TUmoTe3a,
TEOpHs, 3aKOH, aHajiu3, CHHTE3, KiaccuuKanus, NEePUOJUYHOCTh, HAOIIOJACHUE,
M3MEPEHUE, IKCIIEPUMEHT, MOJIENIb, MOJAECIUPOBAHHUE.

®du3uKa: MaTepus, MUKPOMHUP, MAKPOMUP, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH,
M30TOMBI, PaAUOAKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUN YpPOBEHB, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSHUE BEIIECTBA, WJCATbHBIN Ta3, (PU3NYECKHE BEITUIUHBI,
€IMHUIIBI U3MEPEHUS, CKOPOCTh, IHEPT U, Macca.

buonorus: knetka, opraHusm, 3KocucTeMa, Ouocdepa, MeTaboOIU3M, MaKpO-
U MHKPODJIEMEHTBI, OCJIKH, >KUPBI, YIJICBOJbI, HYKJICHHOBBIC KHUCIIOTHI, (hDEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: mMuHepanbl, TOpPHBIE MOPOJBI, IOJE3HBIE HCKOMAEMBbIE, TOIUIUBO,
pECYPCHI.

TexHosorus: XUMUYECKass IPOMBIIUIEHHOCTh, METAJUIYPrUus, CTPOUTEIbHBIC
MaTepuaibl, CEIbCKOXO3MCTBEHHOE IPOU3BOACTBO, MHIIEBASI MPOMBIIUIEHHOCTD,
(dbapMalieBTHUECKass MPOMBIIIJICHHOCTh, MPOU3BOJACTBO KOCMETHMUECKHX IPEraparos,
MPOU3BOJACTBO KOHCTPYKIIHMOHHBIX MAaTE€pHAJOB, JJEKTPOHHAS MPOMBIIUIEHHOCTb,
HAHOTECXHOJIOTHH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-ACSITENBHOCTHBIM TOJXOAOM B  CTPYKType
JUYHOCTHBIX PE3YyJIbTaTOB OCBOEHUS IpenMeTa «XHUMHUsS» Ha YPOBHE CpPEITHEro OOIIero
00pa30BaHUs BBIJCJIEHBl CJEAYIOLIUME COCTABIIAIOLIME: OCO3HAHUE OO0YYaroIUMUCS
pPOCCUIICKOW  TpakKIAaHCKOW  WACHTUYHOCTH; TOTOBHOCTH K  CaMOpPa3BHUTHIO,
CaMOCTOSITEILBHOCTH ¥ CaMOOIIPEACTCHUIO; HalU4Yhe MOTHUBALlMM K OOYYCHHIO;
TOTOBHOCTB M CIIOCOOHOCTH 00YUaIOIIUXCsI PyKOBOJCTBOBATHCS MPUHATHIMU B 00IIIECTBE
OpaBUJIaMd W HOPMaMH T[IOBEACHUS; HAJIWYHE TIPABOCO3HAHMA, HKOJIOTHUYECKOM
KYJIBTYpbI; CHOCOOHOCTH CTaBUTh LIEJH U CTPOUTH )KMU3HECHHBIC TNIAHBI.

JIMuHOCTHBIE ~ pe3yNbTaThl  OCBOGHUS  MpeAMeTa  «XHUMHS»  OTPaXKaroT
c(OpPMUPOBAHHOCTh ~ OMNbITA IO3HABATEIIbHOM W  MPAKTUUYECKOM  JESTEIbHOCTH
o0yyaromuxcst B Mpolecce peanus3annun 00pa3oBaTeIbHON AesITEIbHOCTH.

JIMYHOCTHBIE ~ pe3yNbTaThl  OCBOGHUS  MpeAMeTa  «XHUMHS»  OTPaKaroT
cOpPMUPOBAHHOCTh ~ OMbBITA TO3HABATENIbHOM W  MPAKTHYECKOW  JESTEIBHOCTH
oOyyaroiuxcsl B Ipoliecce peaan3aluy 00pa3oBaTeIbHON IEATEIbHOCTH, B TOM YUCIIE B
YaCTH:

1) rpaskaaHCKOro BOCIMTAHUS:

OCO3HaHHUsl OOYyYarOIIMMUCA CBOMX KOHCTUTYIMOHHBIX IpaB W 00s3aHHOCTEH,
YBaKEHHMS K 3aKOHY U IIPaBOIOPSAKY;

IIPEACTABICHUS O COLMAIBHBIX HOPMAxX U NPAaBUJIAX MEXKIMYHOCTHBIX OTHOLIECHUU
B KOJIJIEKTHUBE;

TOTOBHOCTU K COBMECTHOH TBOPUYECKOH NEATEIbHOCTH INPHU CO3JaHUU Y4EOHBIX
IPOEKTOB, PEHICHUH y4eOHBIX W TMO3HABATENIbHBIX 3aj]ad, BBIMOJIHEHUH XHUMHUYECKHUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh ¥ MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHThI
JIPYTUX [PU aHAIKU3€E PA3IMYHbIX BUJIOB YUEOHOH AESTENbHOCTH;

2) MaTPUOTHYECKOT0 BOCITUTAHMS

[IECHHOCTHOTO  OTHOLICHUS K HCTOPHUYECKOMY W  HAyYHOMY  HACIIEIHIO
OTCUYECTBECHHON XMMHHU;

YBaXEHUS K TIPOILIECCY TBOpPYECTBA B 00JIACTM TEOPUU M MPAKTUUYECKOTO
MPUJIOKEHHSI XUMUU, OCO3HAHUA TOTO, YTO JIAHHBIE HAYKU €CTh PE3YyJIbTAT JJIUTEIbHBIX
HAOIOICHUM, KPOMOTJIUBBIX OJKCHEPUMEHTAIBHBIX IMOWMCKOB, TOCTOSSHHOTO Tpy/a
YYEHBIX U MTPAKTUKOB;

MHTEPECA U IO3HABATEIIBHBIX MOTHMBOB B MOJIYYCHUH W MOCIEIYIOIIEM aHAIU3e
nH(pOpMaIMK 0 MEePEIOBHIX JTOCTIKCHHUSIX COBPEMEHHON OTCUECTBECHHOM XUMHH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:
HPaBCTBEHHOT'O CO3HAHMS, STUUECKOTO TTOBEICHNS;
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CIIOCOOHOCTH OLICHMBATh CUTYallUH, CBA3aHHBIE C XUMHUYECKHUMHM SIBICHUSIMU,
Y IPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTUPYACHh HA MOPAJIBHO-HPAaBCTBEHHBIE HOPMBI
Y LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEACHUE U IMOCTYIIKM CBOMX TOBAPHUILIEH C MO3ULIUN
HPaBCTBEHHBIX U IIPABOBBIX HOPM U C YYETOM OCO3HAHMUS IIOCIIEACTBUI IIOCTYIIKOB;

4) ¢popmupoBaHus KYJIbTYPHI 3/10POBbSI:

NOHMMaHUS LIEHHOCTEN 3/10pOBOTO U O€30MacHOr0 o0pa3a KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3UYECKOMY U TICUXHYECKOMY
3J10pPOBBIO;

COOMIO/IEHNsT TpaBWJI OE30MACHOTO OOpamieHus C BEHeCTBAMU B  OBITY,
IIOBCETHEBHOM KU3HH, B TPYIOBOU JIEATEIBHOCTH;

MOHMMAHUA 1IEHHOCTH MPaBUJ HUHIWBUIYaTbHOTO M KOJUIEKTUBHOTO 0€30MacHOTro
NOBEACHUS B CUTYALMSIX, YTPOKAIOIIUX 3J0POBBIO U KU3HH JIFOJIEH;

OCO3HAaHUSl TOCJIEACTBUA W HEOPUATHS BPEAHBIX MPUBBIYEK (YHOTpPEOICHUS
aJIKOTr0JIsl, HAPKOTUKOB, KypEHUs);

5) TPy10BOTO BOCIIUTAHMS:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B y4€OHO-UCCIIE0BATEIbCKOM JEATEILHOCTH,
0OI1IECTBEHHO TOJIE3HOM, TBOPUYECKON U JPYTUX BUJIAX ACATEILHOCTH;

YCTAHOBKM Ha aKTMBHOE YYaCTHUE€ B PEIICHUM MPAKTUUECKUX 3aJlad COIUaIbHOU
HaIpaBJICHHOCTH (B paMKaX CBOETo KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUIECKOMY U3YUYEHUIO MpodecCcruii pa3InyHOro poja, B TOM YUCIE
Ha OCHOBE MMPUMEHEHUS NMPEIMETHBIX 3HAHUH 110 XUMUHU;

YBa)XXEHHUS K TPYAY, JIOJAM TPyJa U pe3ysibTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUYAIBHOW TPACKTOPUU OOpa30BaHUs,
Oynyimeid mpodeccuu U peanu3aiiil COOCTBEHHBIX JKU3HEHHBIX IUJIAHOB C YYETOM
JUYHOCTHBIX HWHTEPECOB, CHOCOOHOCTEM K XWMHH, HUHTEPECOB U MNOTpeOHOCTEH
00IIIeCTBA;

6) IKOJOrH4eCKOro BOCIIUTAHMS :

HKOJIOTMYECKH L€JeCO00pa3HOro OTHOLIEHUS K NPHUpPOJEe KaK HCTOYHHUKY
CYILIECTBOBAHMS KU3HU Ha 3EMIIE;

MOHUMAHUS TJIOOAIBHOIO  XapaKTepa HKOJOTMYECKUX MpoOJieM, BIUSHUSA
HDKOHOMHYECKHUX MPOLIECCOB Ha COCTOSHUE IMPUPOJHON U COLMATIbHOMN CPENBI;

OCO3HaHUsI HEOOXOJIMMOCTH MCHOJIb30BaHUSI JAOCTUKEHUN XUMHUHU JJIs PEIICHUS
BOIIPOCOB PALMOHAJIBHOTO IIPUPOAOTIOIB30BAHNS;

AKTUBHOTO HENPUATHS NEHUCTBUM, NPUHOCIIIUX BPEI OKPYXKAIOLIECH INPUPOIHOU
cpene, yMEHHsS MPOTHO3MPOBATH HEOJArONPUATHBIE HKOJIOTHYECKUE MOCIEACTBUS
MPEANPUHUMAEMBIX JTEUCTBUU U TIPEIOTBPAILATh UX;

HaJIMYUsT PAa3BUTOTO HKOJIOTMYECKOTO MBIIIICHHS, 3KOJOTMYECKOU KYJIBTYPBI,
OIIbITA JEATEIBHOCTH DKOJIOTMYECKON HAIPaBICHHOCTH, YMEHUS PYKOBOACTBOBATHCS
UMHU B TIO3HABATEIbHON, KOMMYHUKATUBHOW M COIIMAIIBHON MPAKTUKE, CIOCOOHOCTH U
YMEHUS aKTUBHO NMPOTUBOCTOATH UJIEOJIOTHH XeMo(poouu;
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7) HeHHOCTH HAYYHOTO MO3HAHMSA:

MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
0OI11IeCTBEHHOMN MTPAKTUKH;

NOHUMAaHUs creu(UKN XUMUU KaK HAayKd, OCO3HaHUS €€ posid B (HOPMUPOBAHUU
pallMOHAJILHOTO HAyYHOTO MBIIUICHUSI, CO3JaHUU  II€JOCTHOTO  MPEJICTaBICHUS
00 OKpyXaroleM MHUpe Kak O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B MO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEH M peIIeHUH MPOoOJIeM COXPAHECHHS MIPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTH B 0COO0M 3HAUMMOCTH XUMHH TSI COBPEMEHHOM ITUBHIIM3AINH: B €€
I'YMaHUCTHUYECKOW HAMpaBICHHOCTH W BaXXHOW pOJM B CO3JIaHUM HOBOM 0asbl
MaTepHalbHOU KYJIbTYpbl, B PEUICHUHU TJIOOAIBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS
YEeJI0BEYECTBA — CHIPhEBOM, SHEPTETUUECKOM, TUIIIEBOM U IKOJIOTUYECKOM 0€30MMacHOCTH,
B Pa3BUTUH MEAMIIMHBI, 00CCIEUYCHUH YCJIOBHUM YCIEIIHOTO TpyJa M 3IKOJIOTHYECKU
KOM(OPTHOM >KU3HU KaXkJA0T0 YJieHa 00IIEeCTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: MOHHMMAHUSI CYIIHOCTH METOAOB MO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJB30BaTh MOJydYaeMble
3HAHUSA JJI aHajdu3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIETO MUpPA U MPOUCXOISAIINX
B HEM HU3MEHEHUH, YMEHHS JeslaTh 00OCHOBAHHBIC 3aKIIFOUCHMSI Ha OCHOBE HAyYHBIX
(haKTOB M UMEIOIIUXCS JAHHBIX C LIEJIbIO TTOJYYEHHUSI IOCTOBEPHBIX BHIBOOB,;

CITIOCOOHOCTH CaMOCTOSITEILHO MCMOJb30BaTh XUMUUYECKUE 3HAHUS JJISI PELICHUS
po0JIeM B pealIbHbIX KU3HEHHBIX CUTYaIIUSX;

MHTEpeca K MO3HAHUIO, UCCIIEIOBATEIICKOM AESITEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUW MO XWUMHU B COOTBETCTBHUM C KU3HEHHBIMU
MOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTSM TpyJa B paslWyHbIX cdepax NpodecCHOoHATBHON
NEATEIIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATDBI

MeranpeaMeTHbIC PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI TI0 XUMHUU Ha YpPOBHE
cpeaHero oo1ero oopa3oBaHus BKIFOYAIOT:

3HAYUMBbIE TUTSI dbopmupoBaHus MUPOBO33PEHUS O0yJaroIIXCsl
MEXIUCITUTUIMHAPHBIE  (MEXKIIPEAMETHBIE) OOIIEHAYYHbIE TOHATUS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOH KapTHUHBI MUPA U CHEIU(UKY METOIOB TTO3HAHHUS, UCITIOJIb3yEeMBIX
B ©CTECTBEHHBIX HayKax (MarTepus, BEIECTBO, YHEPTus, SIBICHUE, MPOIECC, CUCTEMA,
HAy4YHBIH (DaKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS, UCCIIEAOBaHUE,
HAOJIOICHHE, U3MEPCHUE, SKCIIEPUMEHT H JIPYTHE);

YHUBEpCaJIbHbIE Yy4ueOHBIC JCHCTBUS (ITO3HABATENbHBIC, KOMMYHHUKATHBHEIE,
pEryisITUBHBIE), oOecnieunBatomue GopmupoBanue (yHKIIMOHATHHOW TPAMOTHOCTH U
COIMATBHON KOMITETCHIIMH O0YyYarOIIUXCS;

CIIOCOOHOCTh OOYYaIOIIMXCSl MCIOJB30BaTh OCBOCHHBIC MEKIUCITUILIMHAPHEIE,
MHUPOBO33pEHYECKHE 3HAHUS M YHUBEpPCAJIbHbIC y4eOHbIE JCHCTBUS B MO3HABATEILHOMN
Y COLMAJIbHOW MPAKTHUKE.
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MeTaHpeI[MeTHBIe PE3YJIbTATHI OTPAKAIOT OBJIAJICHUC YHUBCPCAJIbHBIMHA y‘-Ie6HBIMI/I
IMO3HAaBAaTCJIbHBIMH, KOMMYHHUKATHBHBIMU U PCTYJIATHBHBIMU I[CﬁCTBPI)IMH.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JeiCTBUS
Bba3oBble Jornueckue aeicTBUA:

CaMOCTOSTENILHO (DOPMYITUPOBATh U aKTyaJIM3UPOBATH MPOOIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;

ONPEAETATH LENU ACATEIbHOCTH, 3a/1aBas apaMeTPbl U KPUTEPUH UX JTOCTHKEHUS,
COOTHOCHUTB PE3YJbTATHI ICATEIBHOCTH C ITOCTABJICHHBIMU LIEIISIMU;

KCMOJI30BaTh MPH OCBOCHUU 3HAHHUU MTPUEMBI JIOTUYECKOTO MBIIJIEHHUS: BBIACIATh
XapaKTepHbIC MPU3HAKH IOHATUM M YCTAaHABJIMBATH HUX B3aUMOCBS3b, HCHOJIb30BAaTh
COOTBETCTBYIOIINE OHATHUS JIJI1 OOBSICHEHUS OT/ACIIbHBIX (DaKTOB U SIBJICHUM;

BBIOMpaTh OCHOBAHUS U KPUTEPUM IS KJIacCHU(UKAIIUU BEIIECTB M XUMHUCCKUX
peaKuui;

YCTAHABIIMBATh MPUYMHHO-CIICICTBCHHBIE CBSI3U MEXIY U3YUYa€MbIMU SBJICHUSIMU;

CTPOHTH JIOTUYECKHE pacCyXJeHUs (MHIYKTHBHBIC, JCAYKTUBHBIC, IO aHAJIOTHH),
BBISIBIIATH 3aKOHOMEPHOCTH W TNPOTUBOPEYMS B PACCMATPUBAEMBIX SIBIICHUSX,
dbopMyIHpPOBaThH BHIBOJIBI U 3aKJIIOUYEHUS,;

IPUMEHATh B TPOLIECCE TIO3HAHUS HCIOJB3YEMbIE B XHUMHUH CHMBOJIMYECKHUE
(3HAKOBBIE) MOJICIIH, TPEOOPA30BLIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUYECKUH 3HAK
(cuMBOJI) BJIeMEHTa, XUMHUUYecKas (opMyJia, ypaBHEHHE XHMHUUYECKOM peakiuh —
P PEIICHUH YYCOHBIX TT03HABATEIIBHBIX M MPAKTUYECKUX 3a/a4, IPUMEHSITh Ha3BaHHbBIC
MOJICJIbHBIE TIPEJICTABIICHUS I BBISBJICHUS XAPAKTEPHBIX IPU3HAKOB HM3Y4YaeMBbIX
BEIIECTB U XUMUYECKUX PEAKIUU.

ba3zoBble ucciaenoBare/ibCKue 1eHCTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEMIECTB U XUMUUYECKUX PEAKIIUK;

dbopMynHpoBaTh 1IEM U 3324l MCCIIEOBAHMUS, UCIIOIH30BATh MTOCTaBICHHBIC
U CaMOCTOSATEJIBHO CPOPMYTUPOBAHHBIC BOMPOCH! B KAYECTBE MHCTPYMEHTA MTO3HAHUS U
OCHOBBI JJ1s1 (POPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABWIBHOCTH BBICKA3bIBAEMBIX
CYXJICHUM;

BJIAJIETh HABBIKAMH CAMOCTOSTEIBLHOIO INIAHUPOBAHUS U TTPOBEICHUS YUEHUUECKUX
SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HaOM0AaTh 3a XOJOM IIpoiiecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTaT, (popMyaupoBaTh OOOOIICHUS WU
BBIBOJIbI OTHOCUTEJIBHO JOCTOBEPHOCTH PE3YJIbTATOB MCCIEAOBAHUS, COCTABIISThH
000CHOBaHHBIN OTUET O MIPOJICIAHHON paboTe;

pUOOpETaTh OMBIT YYCHUYECKOU UCCIIEIOBATEIILCKON U MMPOEKTHOM JIEATEIbHOCTH,
MPOSIBIISATh CIOCOOHOCTh U TOTOBHOCTB K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS
MPAKTUYECKUX 3a7a4, TPUMEHEHUIO PA3JIMYHBIX METOAOB MTO3HAHUS.

Pa6ora ¢ undopmanmueii:
OPHEHTHUPOBATLCS B PA3IMYHBIX MCTOYHMKAX WH(POpMAIMK (HAYIHO-TIOMYJIApHAs
JuTepaTypa XMMHUUYECKOTO COJIepKaHus, CIIpaBOUYHbIE MocoOus, pecypcbl MHTepHeTa),
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aHATM3UPOBATh HHPOPMAIIUIO PA3IMYHBIX BUIOB M (POPM MpE/CTABICHUS, KPUTHIECKU
OIICHUBATH €€ TOCTOBEPHOCTh U HEMTPOTUBOPECUNBOCTE;

(dbopMyIHpOBaTH 3aMPOCHl U MPUMEHSITh PA3JIMYHBIC METOBI TIPU TMIOUCKE U 0TOOpPE
uHbOpMaIuu, HEOOXO0IUMOM JIJIs1 BBITIOJHEHUS YI€OHBIX 33/1a4 ONPEACIEHHOTO TUTIA,;

nmpuoOpeTaTh  OMBIT  HWCIOJIB30BAaHUS  WH(POPMAIMOHHO-KOMMYHHKATHUBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSTEIIFHO BBIOMPATh ONTHUMAIBHYIO (hOopMy TIpencTaBiieHus WHOOpMAIUu
(cxembl, rpadUKH, JUArpaMMBbl, TaOJIHUIIbI, PUCYHKH U APYTHE);

WCIIOJIh30BaTh HAYYHBIA S3BIK B KA4E€CTBE CPEICTBA NpH pabOTe C XUMHUYECKON
uHpOpMaIE: TPUMEHSATh MEXKIIPEAMETHBIC ((PU3NUecKre U MaTeMaTHIECKUE) 3HAKU 1
CUMBOJIBI, popMyIIbl, a00peBUATYPBI, HOMEHKIIATYPY;

MCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATJIATHOCTH.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe HeiiCTBHS:

3aJaBaTh BONPOCHI IO CYHIECTBY OOCYKJaeMod TeMbl B XOJA€ JAHaiora
W/WIWM  JUCKYCCUH, BBICKA3bIBaTh WICH, (HOPMYIUPOBATh CBOM  IPEIIOKCHUS
OTHOCUTEJIFHO BBIMOJIHEHUS TPEIJIOKEHHON 3a/1a4u;

BBICTYNIaTh C TMPE3CHTAllUe pe3yJbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSITEIbBHO WM COBMECTHO CO CBEPCTHUKAMM TPU BBIMOJTHEHUU
XUMUYECKOTO DJKCIEPUMEHTa, MPaKTUYECKOW pabdOoThl IO WCCIECIOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, peain3aluu y4eOHOro mnpoekTa, u (OPMYIHUPOBATH BHIBOJIbI
Mo pe3yjbTaTaM NPOBEIEHHBIX HMCCIEIOBAHUN MYTEM COTJIACOBAHUS TMO3MIIMK B XO€
00CyKeHusI 1 0OMeHa MHEHUSIMU.

PerynsitTuBHble YHUBEpPCAJIbHbIE Y4eOHbIE eMCTBUS

CaMOCTOSITEJIBHO ~ IUIAHUPOBAaTh W OCYLIECTBIISAITh CBOIO  [TO3HABATEJIbHYIO
NEeATEIbHOCTh, oOmpenenss €€ Uead W 3aJaud, KOHTPOJIUPOBATh W IO MEpe
HEO0OXOIMMOCTH KOPPEKTUPOBATH MPEIAra€Mblil aJITOPUTM AEHCTBUN TPH BBHIOJTHEHUH
y4eOHBIX U HCCIEA0BATEeNIbCKUX 3aJay, BbIOMpaTh HaubOosee 3PQPEeKTHBHBIA CHOCOO
UX PEIICHHs ¢ YYETOM IIOJIyYEHHMS HOBBIX 3HAHMI O BEIIECTBAX M XMMHYECKHUX
peaKkiusx;

OCYILECTBIIAATh  CAMOKOHTPOJb  JIEATEIBHOCTM HA  OCHOBE  CaMOaHaJIM3a
Y CAMOOLICHKHU.

IIpeameTHbIE pe3yabTaThl OCBOCHMS IPOrpamMMBel o XUMUHU
Ha YrIyOJn€HHOM YpOBHE Ha YpOBHE CpEAHEro oO0uiero oOpa3oBaHUs BKIHOYAIOT
cnenuduueckre A y4eOHOTro MpeaMera «XUMHUsS» HayyHble 3HAHUS, YMEHHUS U
CrocoObl JEHCTBUI MO OCBOCHHIO, MHTEPIPETALMU U NMPEOOPa30BAHUIO 3HAHUMN, BUJIBI
JEeSATEIbHOCTH MO TMOJYYEHUI0O HOBOIO 3HAHUSA M MPUMEHEHHIO 3HAHUN B Pa3IMUYHBIX
yU4EOHBIX CHUTYyallMsIX, a TaKKe B pEaJbHbIX J>XU3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX
¢ XxuMuen. B mporpaMme 1Mo XuMuu NpeIMeTHbIE pe3ybTaThl IPEICTABICHBI 110 TO1aM
U3Y4YECHHUS.
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INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOEHUSI Kypca «OpraHuueckas XUMHSD OTPaXKaroT:

c(hOpPMHUPOBAHHOCTH TPECTABICHUN: O MECTE W 3HAYCHHHM OPTaHUYECKOW XUMUHU
B CHUCTEME €CTECTBEHHBIX HayK U €€ posii B OOECIEUEHHUU YCTOMYMBOrO Pa3BUTHUS
YEJIOBEYECTBA B PEIICHUU MPOOJIEM SKOJOTMYECKOM, PHEPreTUYeCKOl U MUIIEBOU
0€30MacHOCTH, B PAa3BUTHUM MEJIUILMHBI, CO3JIaHUM HOBBIX MAaTEpPUATIOB, HOBBIX
UCTOYHUKOB HHEPruM, B OOECMEUYEHUU PAIMOHAIBHOTO MPUPOJIONOJIb30BAHUS,
B (hOPMHUPOBAHUHA MUPOBO33PEHUS U OOIIEH KyJIbTYPhI YEIOBEKA, a TAKIKE IKOJIOTHICCKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U IPUPOHOM Cpee;

BJIQJICHUE CUCTEMON XUMUYECKUX 3HAHUM, KOTOpPas BKIIFOUYAET: OCHOBOIIOJIATralolne
MOHSTHS — XUMHYECKUH DJIEMEHT, aTOM, SIIPO U AJICKTPOHHAsI 000JI09Ka aToma, S-, pP-, d-
aTOMHbBIC OpOUTAIM, OCHOBHOE€ U BO30YXIEHHOE COCTOSHUSI aToMa, THOpUAN3aIus
aTOMHBIX OpOUTaseii, HOH, MOJIEKYJIa, BAJICHTHOCTh, JIEKTPOOTPULIATEIIBHOCTD, CTETIEHb
OKHUCJICHUS, XUMHYECKas CBA3b, MOJIb, MOJISIPHASI MAcCa, MOJIAPHBIN 00BEM, YIIIepOaHBIN
ckeneT, (yHKIMOHAJIbHAS TPYIIA, paJukai, CTPYKTypHble (opMysbl (pa3BEPHYTHIE,
COKpaIllEHHbIEC,  CKEJETHBIE), HM30MEpUS  CTPYKTYpHass W  MPOCTPAHCTBEHHAs
(reoMeTpuyeckas, onmuueckas), W30MEpbl, TOMOJIOTUYECKHHA PpsJl, TOMOJIOTH,
YIIEBOAOPO/bI, KUCIOPOJ- U a30TCOJIEPKAIINE OPraHUYECKUE COCAUHEHUSI, MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCAWMHEHUS; TCOPUHU, 3aAKOHBI
(nepuoanueckuit 3akon JI.MI. MenneneeBa, Teopusi CTpOCHUS OPTraHUYECKUX BEIIECTB
A.M. byrnepoBa, 3aKOH COXpPaHEHUSI MACChl BEIIECTB, 3aKOH COXPAaHCHHS U
MPEBPALLEHUS SHEPTUU NMPU XUMHUECKUX PEAKIUAX ), 3aKOHOMEPHOCTH, CUMBOJINYECKUI
SI3BIK XUMHUHU, MUPOBO33PEHUYECKHE 3HAHUS, JIEXKAIME B OCHOBE TOHUMAHMSI IPUYUHHOCTH
U CUCTEMHOCTH XUMHUUYECKUX SIBJICHUH; MPEICTABJICHUS O MEXaHM3MaX XWMHYECKUX
peakuui, TepPMOANHAMUYECKUX M KHHETUYECKUX 3aKOHOMEPHOCTSX HX MPOTEKaHUS,
O B3aWMHOM BJIMSHUM aTOMOB W TPYIl aTOMOB B MoOJEKyJdaX (MHIYKTUBHBIA U
Me3oMepHbI 3¢ dekTs, opueHTtanthl | u Il poma); dakronorudeckue cBeaeHUS
O CBOICTBax, COCTaBe, IOJYy4YeHWH U OE30MACHOM HCIOJIb30BAHUM BaXKHEHIIINX
OpPraHMYECKUX BEIIECTB B OBITY W MPAKTHUUYECKON JACSATEILHOCTH YEJIOBEKa, OOIIUX
HAyYHBIX TPUHIUNAX XUMHUYECKOTO TIPOM3BOJCTBA (HAa TMpUMEpPE MPOU3BOJICTBA
MeTaHoJIa, IepepaboTKu HEPTH);

c(hOPMHUPOBAHHOCTh YMEHHUMN: BBISBIISITH XapaKTEPHbIE NPU3HAKKA TOHATHM,
YCTAaHABJIMBAaTh WX  B3aUMOCBSI3b, MCIOJIB30BATH  COOTBETCTBYIOLIME  MOHSTHUS
MIPU OTMIMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

UCIIOJb30BaTh XHUMHYECKYIO CHUMBOJIMKY JIJII COCTABJCHHUS MOJICKYJISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIMIEHHBIX M CKEJIETHBIX) (HOPMYT OPraHUYECKUX
BEILECTB;

COCTaBJIATh YypPaBHEHUS XHUMHUYECKHX PEAKIIUA M PacKpbiBaTh HUX CYIIHOCTb:
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN OCPEICTBOM COCTABJICHUS JIEKTPOHHOTO
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OamaHca 3THX peaKIHil, peakIuii HOHHOTO OOMEHa MyTEM COCTABIEHUS WX TOJHBIX H
COKpalIEHHbIX HOHHBIX YpaBHEHUI;

W3rOTaBIMBAaTh MOJEIM MOJIEKYJ OpPraHMYEeCKHMX BEUIECTB I HWILIIOCTPALUU
UX XUMHUYECKOT'0 U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMUPOBAHHOCTh YMEHHUN: YCTAaHABIMBATh MNPUHAMICKHOCTh H3YYEHHBIX
OpPraHMYECKUX BEIIECTB MO UX COCTaBY M CTPOCHMIO K OINpeNeIEHHOMY KiacCy/Tpyrmie
COEIMHEHMI, Oasamb UM Ha3BaHUA Mo cucreMarnyeckod HomeHkiatrype (IUPAC) u
npueoOums TPUBHAIIbHBIC HA3BaHUS JUISI OTACNBbHBIX MPEACTABUTENICH OPraHUYECKUX
BEIIECTB  (STWJIEH, AalEeTHJIEH, TOMYOJ, TJIMLIEPHH, STWICHIVIUKOIb, (EHO,
dbopmanberui, aneTanbAeru]l, aleToH, MYypaBbHHAas KHUCJIOTa, YKCYCHas KHUCJOTa,
CTeapuHOBas, OJICMHOBAs, NMAJIbMUTHHOBAs KHUCJIOTHI, TJMIWH, aJlaHWH, MaJIbTO3a,
bpyKTO3a, aHWINH, TUBUHUII, U30TIPEH, XJIOPOMPEH, CTUPOI U IPYTHE);

c(OpMHUPOBAHHOCTh YMEHHUSI ONPENEIATh BUJ XUMUYECKON CBSA3M B OPraHUYECKHUX
COEIMHEHMX (KOBAJIEHTHAsl U MOHHAs CBSA3b, G- U T-CBSI3b, BOJOPOIHAS CBS3b);

COPMUPOBAHHOCTh ~ YMEHHUS IMPUMEHATh IIOJIO)KEHUS TEOPUM  CTPOEHUs
oprannueckux BemiecTB A.M. bytnepoBa s 0OBSICHEHHS 3aBHUCHUMOCTH CBOICTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUHN XapaKTEpU30BaTh COCTaB, CTPOCHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA TUITMYHBIX MPEICTaBUTENICH Pa3IMYHbBIX KJIACCOB OPraHUYECKHX
BEUIECTB: aJKaHOB, LUKJIOAJIKAHOB, AJIKEHOB, AJIKaJMEHOB, AJIKHHOB, apOMaTHYECKHUX
yII€BOAOPOIOB, CIUPTOB, aJbIETHJIOB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTBIX H
CIIOXKHBIX 3(HUPOB, >KUPOB, HUTPOCOCAUHEHUI M AMHUHOB, AMHUHOKHCIOT, OEJIKOB,
yriaeBoJ0B (MOHO-, AM- M MOJUCaXapua0B), WIUIIOCTPUPOBATh I€HETHUYECKYIO CBS3b
MEXIy HUMH  YpaBHEHHSIMH COOTBETCTBYIOIIMX  XHMHYECKHX  PEaKIUl
C MCIIOJIb30BAaHUEM CTPYKTYPHBIX (POpPMYT;

c(OpPMUPOBAHHOCTh YMEHUS MOJATBEPKIaTh HA KOHKPETHBIX MPUMEpPax XapakTep
3aBUCUMOCTH PEAKI[MOHHOW CIIOCOOHOCTH OPTraHUYECKUX COECIMHEHHUU OT KPATHOCTH U
TUIA KOBAJCHTHOM CBA3M (G- U T-CBSA3M), B3aUMHOTO BJIMSHUS aTOMOB U I'PyNI aTOMOB
B MOJIEKYJIaX;

c(OPMUPOBAHHOCTh YMEHHSI XapaKTepPU30BATh HCTOUYHHKH YTJIEBOJOPOIHOTO
ChIpbs (HE(Th, MPUPOJHBIA Ta3, Yrojib), CHOCOOBI €ro MepepadOTKH U MPAKTHYECKOE
IpUMEHEHNE IPOAYKTOB NEpepadbOTKU;

c(OpPMHUPOBAHHOCTH BJIAJACHHS CUCTEMOW 3HAaHUHM O €CTECTBEHHO-HAYyUYHbIX METOaxX
NO3HaHUsS — HAOIIOJEHUH, U3MEPEHUH, MOJACIMPOBAHNHU, SKCIEPUMEHTE (pEalbHOM U
MBICIICHHOM) ¥ YMEHUSI IPUMEHSATH 9TH 3HAHHS,

c(OPMUPOBAHHOCTh YMEHHSI MPHUMEHSTh OCHOBHBIE OINEpPAlMU MBICIUTEIbHON
NEeATEeIbHOCTH — aHallu3 W CHUHTE3, CpaBHEHUE, O000OUIEHHE, CHCTEeMATH3aluIo,
BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBS3€H — JUIsl M3Y4YEHUS CBOMCTB BEILIECTB U
XAMUYECKUX PEAKIIHI;

c(OpPMUPOBAHHOCTh YMEHHI: BBISBISATH B3aUMOCBA3b XHWMUYECKUX 3HAHMN
C MOHATHUSIMU U TIPEJICTABIICHUSMHU JIPYTUX €CTECTBEHHO-HAYYHbIX MIPEAMETOB 15 Oosee
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OCO3HAaHHOIO MOHMMAaHHS CYHUIHOCTH MAaTE€pUajbHOIO €IMHCTBA MHPA, HCIIOJIb30BATh
CHUCTEMHbBIC 3HAHUSI MO OPraHUYECKONW XUMHUU JJIsi OOBSICHEHUS U MPOTHO3UPOBAHUS
SIBJICHUI, IMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHHUI: TPOBOAUTH PACUYETHI MO XUMHUECKUM (popMyiiam u
YpaBHEHUSIM XMMHUYECKUX PEAKIMi ¢ UCIOoJib30BaHUEM (U3MUYECKUX BEJIMYUH (Macca,
00BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIINX BEIIECTBA C KOJIUYECTBEHHON
CTOPOHBI: PacuéThl MO HAXOXKICHUIO XMMHUYECKON (HhOPMYIBI BEIIECTBA MO HW3BECTHBIM
MAacCOBBIM JIOJISIM XHMHUYECKHX D3JIEMEHTOB, MPOAYKTaM CrOpaHMs, IUIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHUH: MPOTHO3UPOBATh, AHAIW3UPOBATh M OLICHUBATH
C MO3UIIMI PKOJOTUYECKON 0€30MaCHOCTH MOCIEACTBUSA OBITOBOM U IIPOU3BOICTBEHHOM
NEATEIbHOCTH 4YEJOBEKa, CBA3AHHOM ¢ mepepabOTKOM BELIECTB, HCIOJIb30BATh
MOJIYYCHHBIC 3HAHUS MJI1 TPUHATUS TPAMOTHBIX PEHICHUM MpoOjieM B CUTyalusix,
CBSI3aHHBIX C XUMHUEH;

c()OPMHUPOBAHHOCTh YMEHHII: CaMOCTOSITENBHO IUIAHUPOBATh U  IPOBOJIUTH
XUMHUYECKUN SKCIEPUMEHT (MOJIy4eHHE W M3YYCHHE CBOWMCTB OPraHMYECKUX BEIECTB,
KAuECTBEHHbIE PEAKLMU YTIEBOAOPOAOB PA3IMYHBIX KJIACCOB U KHUCIOPOACOIEPKAIINX
OpPraHMYECKUX BEIIECTB, PELICHHE HKCIEPUMEHTAIBHBIX 3aJa4 MO PacHO3HABAHUIO
OpraHMYECKHUX BEIIECTB) C COOJIIOJEHUEM MpaBui 0e€30MacHOro  oOpaleHus
C BEIIECTBAMU U JIa0OPATOPHBIM 000pYyI0BaHUEM, (POPMYIIUPOBATH LENb UCCIIEIOBAHUSA,
NPEACTaBIATh B Pa3IUYHON (opMe pe3ynbTaThl JKCHEPUMEHTa, aHAIU3UPOBaTh U
OLICHUBATh UX JIOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHUIA:

cOONIO/IaTh TMpaBWJIa DKOJIOTMYECKH I€JeCO00pa3HOro TMOBEAEHUS B OBITY
U TPYAOBOM AEATEIBHOCTH B LEIAX COXPAHEHUS CBOErO 3J0POBbS, OKPYKAIOIIEH
MPUPOJIHON CPEeJIbl U TOCTHKEHUS €€ YCTONYMBOIO Pa3BUTHS,

OCO3HaBaTh OMNACHOCTh TOKCHUYECKOIO JIEWCTBUSI HA JKHUBBIE OPTraHU3MBI
ONPENECTEHHBIX OPTAaHUYECKUX BEIIECTB, MOHMMAs cMbIci nokaszarens [1J1K;

aHAJIM3UPOBAaTh LEJIECOO0PA3HOCTh  NPUMEHEHUS  OPraHWYECKUX  BEIECTB
B IIPOMBITIUICHHOCTHY U B OBITY C TOUKH 3PEHUSI COOTHOIICHUS PUCK-TIOJIb3a;

c(OPMHUPOBAHHOCTh ~ YMEHHUW:  OCYILECTBIIATH  LEJICHANPABICHHBIA  IOUCK
XUMUYECKON HMH(OpMAIMM B Pa3IMYHBIX HCTOYHUKAX (HAay4yHas W y4eOHO-HaydHas
JUTEpaTypa, CpeAcTBa MaccoBol uH@opMmaiuu, MHTEpHET u Jpyrue), KpUTHUYECKH
AHANU3UPOBAMb XUMUYECKYI0 UH(MOPMAIUIO, nepepabamviéams €€ WU UCNOIb308AMb
B COOTBETCTBHUH C MOCTABJICHHOHN yueOHO 3aaueii.

11 KJIACC
[IpeameTHBIe pe3ynabTaThl OCBOCHHS Kypca «OOImas u HeOpraHW4YecKas XUMHUS)
OTPAKAIOT:
c(OPMHUPOBAHHOCTh  TMPEJCTABICHUN: O MaTEePUAIBHOM EIAUHCTBE MHpA,
3aKOHOMEPHOCTSX U ITO3HABAEMOCTH SBJICHHM MPUPOJBI, O MECTE€ U 3HAYEHUH XUMHUU
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B CHUCTEME E€CTECTBEHHBIX HAayK U €€ pOoJM B OOECHEUYEeHHWH YCTOMYMBOIO Pa3BUTHS,
B PEIICHUU MpPOOJIEM SKOJOTMYECKOM, PHEPreTMUECKONM M MHILEBON O€30MacHOCTH,
B Pa3BUTHH MEAUIIMHBI, CO3JaHUU HOBBIX MaTE€pPUAOB, HOBBIX MCTOYHUKOB 3HEPIHH,
B 00€cleyeHHH  palMOHAIBLHOTO  MPHUPOIOIONIB30BaHUA, B  (POPMUPOBAHUU
MUPOBO33pEHUS U OOLIEH KyJIbTYphl YEJIOBEKA, a TAKXKE IKOJIOTMUECKH 0OOOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 3J10POBbIO U IIPUPOIHOU CPELE;

BJIa/ICHHE CUCTEMOU XMMUYECKUX 3HAHUM, KOTOPAsi BKJIIOYAET: OCHOBOIIOJIATAIOIINE
HNOHSATHSA — XUMUYECKUH AJIEMEHT, aToOM, SIIPO aTOMa, U30TOIbI, ANEKTPOHHAsT 000JI0UKa
atroma, S-, p-, d-aToMHBIE OpOWTANM, OCHOBHOE M BO30YXKIEHHOE COCTOSHHS aToMa,
rUOpUIU3ATTIS ATOMHBIX opOuTaNei, HOH, MOJIEKyIa, BAJICHTHOCTb,
AJIEKTPOOTPHULIATEBHOCTh, CTENEHb OKUCIIEHUS, XUMHUYECKass CBs3b (KOBaJEHTHas,
VWOHHAs, METAJUIMYECKasi, BOJOPOJHAs), KPHCTAUIMYECKAas pEIIETKa, XUMUYECKas
peakumsi, pacTBOpP, EKTPOJIUTHI, HEINEKTPOIUTHI, FIEKTPOIUTHUECKAS JUCCOLMALIMS,
CTENEHb JMCCOLMALMM, BOJOPOJHBIA IIOKA3aTellb, OKHUCIMTENb, BOCCTAaHOBHUTEID,
TEII0BOM 3(PHEKT XUMUUECKOIN peakiiu, CKOPOCTh XUMUYECKOU pEeaKIuKi, XUMUIECKOE
paBHOBECHE, TEOPUU U 3aKOHBl (TEOpUs DBJIEKTPOIUTHUYECKON JUCCOLMAIH,
nepuoanuecknil 3akoH [[.M1. MenaeneeBa, 3aKOH COXpPaHECHHUSI MACChl BEILECTB, 3aKOH
COXpaHEHUs U MPEBPALICHUS PHEPTUU NPHU XUMUYECKUX PEAKIMAX, 3AKOH ITOCTOSIHCTBA
COCTaBa BEILIECTB, 3aKOH JIEUCTBYIOIINX MacC), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN SI3BIK
XUMUHU, MUPOBO33PEHUYECKHUE 3HAHUSA, JIEXKAIIUE B OCHOBE MOHWMAHUS MPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SBJICHUW; COBPEMEHHBIC IIPEACTABICHUS O CTPOCHUHU
BEIIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJISIPHOM M HAJAMOJIEKYJSIPHOM YpPOBHSX;
NPEACTAaBICHUST O MEXaHM3MaxX XHUMHUYECKMX peaklHil, TepMOAMHAMUYECKUX
U KHHETUYECKHX 3aKOHOMEPHOCTSIX HMX IPOTEKAaHUs, O XUMHUYECKOM pAaBHOBECHH,
pacTBOpax M IUCIEPCHBIX CUCTEMAX; (PaAKTOJIOrMUYECKUE CBEACHHS O CBOMCTBAX, COCTABE,
NOJlyYeHUU W O€30IacHOM HCIIOJIb30BAHUM Ba)KHEWIIMX HEOPTraHMYECKHX BEILECTB B
OBITY W TPAKTUYECKOW JESATENIbHOCTH YEJOBEKa, OOIIMX Hay4HbIX MPHUHIMIAX
XUMHYECKOTO ITPOU3BOJICTBA;

cOPMUPOBAHHOCTh YMEHHI: BBISABIATh XapaKTepHble NPU3HAKU TOHATHUH,
ycmaumaenueams UX  B3aUMOCBA3b, UCHOIb306aMb  COOTBETCTBYIOIUME  MOHSATHUSA
IIPU ONMCAHUH HEOPTaHUYECKUX BEILECTB U UX MPEBPALICHUM;

cOPMUPOBAHHOCTh ~ YMEHHMS  HCIIOJIB30BATh  XMMHUYECKYIO CUMBOJIMKY
JUIsl  cocTaBieHHs (OpMYJ BEIIECTB M YPaBHEHUW XHMMHYECKHX  PEaKIHid,
cucreMatrueckyro HomeHkinarypy (IJUPAC) u TpuBmaibHbIe Ha3BaHUS OTICIIBHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMSI ONPEACATh BaJCHTHOCTh U CTENEHb OKUCIEHUS

XUMHUYECKUX 3JIEMEHTOB B COEAMHEHUSIX, BUJl XUMUYECKOH CBSI3H (KOBaJIEHTHAs!, NOHHA,

MeTaJuIn4ecKasi, BOJOPOAHAs ), TUIl KPUCTAIIMYECKON PEIIETKN KOHKPETHOT'O BEILIECTBA;

c(OPMUPOBAHHOCTh yMEHUSI OOBSACHATH 3aBHUCHUMOCTb CBOWCTB  BEIECTB

OT BUJA XUMHUYECKOM CBS3M W THUMNA KPUCTAUIMUECKOW pEIIETKH, OOMEHHBIN
U JIOHOPHO-aKIIETITOPHBIN MEXaHU3MbI 00pa30BaHusl KOBAJCHTHOM CBSI3H;
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c(hOPMHUPOBAHHOCTh YMEHHUMN: KJIACCU(PUIUPOBATh: HEOPraHUYECKHUE BEIIECTBA
[0 MX COCTaBY, XMMHYECKUE PEAKUUU IO Pa3IU4HbIM NPU3HAKAM (YUCILY U COCTaBYy
pearupyromux BEIIeCTB, TEemIoBoMY 3G (GeKTy peakiud, HW3MEHEHHUIO CTeleHen
OKHCJIEHUS  JJIEMEHTOB, OOpaTHMOCTH, Y4YacTHUIO KaTajau3aropa W  JIpyrue);
CaMOCTOSITENIBHO 6b10Upamb OCHOBAHMSI U KPUTEPHUH I KJIACCU(PHUKAIUN HU3Y4aeMbIX
BEILLECTB U XUMUYECKUX PEAKIIMIA;

c(OpPMUPOBAHHOCTh YMEHHsI PACKPBIBATH CMBICA  IEPHOJUYECKOr0  3aKOHA
JI.1. MenneneeBa U I€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO, OOBbSICHUTEIBHYIO U
MPOTHOCTHYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHUI: XapaKTEepPU30BaTh 3JIEKTPOHHOE CTPOCHUE aTOMOB U
MOHOB XUMHYECKHX DJIEMEHTOB NE€pBOro—4eTBépToro mnepuoaos Ilepmonnueckoi
cucremsl J[.M. Menneneesa, uCnonb3ysl MOHATHSA «IHEPIETUYECKUE YPOBHU»,
«IHEPreTUYECKHE TMOIypOBHM», «S-, P-, d-aTOMHBIE OpOWTaNM», «OCHOBHOE W
BO30Y)K/IEHHOE SHEPreTHYECKHE COCTOSHHS aTOMa»; OOBICHATh 3aKOHOMEPHOCTHU
MU3MEHEHUS CBOMCTB XMMUYECKHUX 3JIEMEHTOB U MX COETMHEHHH T10 MEpUOoJaM U rpymnnam
[Tepuonnueckoit cucrembl J[.MI. MenaeneeBa, BaJICHTHbIE BO3MOXHOCTA aTOMOB
AJIIEMEHTOB Ha OCHOBE CTPOEHUS UX JEKTPOHHBIX 000JI0YEK;

c(hOpPMHUPOBAHHOCTh YMEHUN: XapaKTEPU30BaTh (OMUCHIBATH) OOIIUE XUMUYECKUE
CBOMCTBA BEIIECTB PA3IMYHbIX KJIACCOB, NOOMEEPHCOAmb CYILIECTBOBAHUE T€HETUUECKOM
CBA3M  MEXJYy  HEOPraHWYeCKHMMHM  BEIIECTBAMH C  TMOMOUIBIO  ypaBHEHHI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHil;

c(OPMUPOBAHHOCTh ~ YMEHHS  pPACKPBIBATH  CYIIHOCTh:  OKHCIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKIUN MOCPEICTBOM COCTABJICHHS 3JIEKTPOHHOTO OajlaHCa ATHX
peakimii; peakuuii HIOHHOro 0OOMeHa MYTEM COCTABJICHUS UX IMOJIHBIX M COKPAIIEHHBIX
WOHHBIX YpPaBHEHUM; peaklMil TUApOSv3a; Peakuuid KOMIUIEKCOOOpa3oBaHUS
(Ha mpuMepe TUIPOKCOKOMIUIEKCOB I[IUHKA U aTIOMUHUSA );

c(hOpMHUPOBAHHOCTbh YMEHUS OOBACHITH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX
peakumii ¢ y4€TOM UX SHEPIeTUUECKUX XapaKTePUCTUK, XapaKTep U3MEHEHUS! CKOPOCTH
XUMHUYECKON pEeaKIuu B 3aBHUCUMOCTH OT Pa3IMYHBbIX (DAKTOPOB, a TAKXKE XapakTep
CMEUIEHUSI XUMUYECKOT0 PABHOBECHS MO/ BIMSHUEM BHEIIHUX BO3ACUCTBUM (MIPUHIUIT
Jle lllarenne);

c(OPMHUPOBAHHOCTh YMEHUSI XapaKTEPU30BATh XUMUYECKUE PEAKIUU, JIeKaIIhe
B OCHOBE IPOMBIIUICHHOTO MOJYYEHUSI CEPHOM KHUCIOTHI, aMMHUaKa, OOIKME Hay4HbIE
IPUHLUIIBI XUMHUYECKUX IPOU3BOJICTB; 1eJ1eCO00Pa3HOCTh IPUMEHEHUS
HEOPraHUYECKUX BEIIECTB B MIPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHHUSI COOTHOILICHUS
PHUCK-TI0NIB3A;

c(OpPMHUPOBAHHOCTH BJIAJICHUS CHUCTEMOU 3HAHUN O METOJaX HAYYHOI'O MO3HaHUS
SBJICHUN TPUPOABl — HAOIIOJAEHHE, HW3MEpPEHUE, MOJCIUPOBAHUE, HSKCIEPUMEHT
(peanpHBI U MBICIIEHHBII ), UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAYKaX, yMEHUS IPUMEHSTh
3TH 3HAHUS TPHU SKCIEPUMEHTATLHOM HCCJIEIOBAaHUM BEIIECTB U ISl OOBSICHEHUS
XUMUYECKUX SIBJICHUH, MMEIOIIUX MECTO B NPHUPOAE, NMPAKTHUYECKOW JEATEIbHOCTH
YEJIOBEKA U B IIOBCEHEBHOM JKU3HU;
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cOPMUPOBAHHOCTh YMEHHs BBISBISATH B3aUMOCBSI3b XMMHMUYECKUX 3HAHHM
C IOHATHUSAMU U NMPEJCTABICHUSAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX PEIMETOB AJi OoJiee
OCO3HAHHOT'0 MOHWMAHHS MAaTEPUATIEHOTO €IMHCTBA MUPA;

c(hOPMHUPOBAHHOCTh YMEHUSI MPOBOJUTH PACUYETHI: C HMCIOJIb30BAHUEM TMOHSITHIA
«MaccoBast 10JIsl BEIIECTBA B pACTBOPE» U «MOJIIPHAsE KOHLEHTPALUs»; MACChl BELIECTBA
Wi 00bEMa ra3a Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcc€ WJIH O0OBEMY OJHOIO
U3 YYaCTBYIOIIMX B PEAKIMM BEIIECTB; TEIUIOBOrO 3d@deKkTa peakiuu; 3HaYeHUs
BOJOPOJIHOTO TIOKAa3aTessi pacTBOPOB KHCIOT W IIEJOYeld C HU3BECTHOM CTENEHBIO
JIYCCOoIUAINK; Macchl (00bE€Ma, KOIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIMU, €CIIH OJTHO
U3 HUCXOJIHBIX BEIIECTB JaHO B BHUJE pacTBOpa C OMNPENCIEHHOW MacCOBOM moliei
pacTBOPEHHOTO BEIIECTBA HIJIM JaHO B H30BITKE (MMEET MPHUMECH); IOJIH BBIXOJa
NPOAYKTa PeaKkIui; 00BEMHBIX OTHOIICHHI Ta30B;

c(OPMUPOBAHHOCTh YMEHMII: CaMOCTOSITENIbHO IJIaHUPOBaTh U IPOBOAUTH
XUMUYECKUN 3KCIEPUMEHT (MPOBEACHUE PEaKLMii MOHHOIO OOMEHa, MOATBEPKICHUE
KAaueCTBEHHOI'O0 COCTaBa HEOPTraHWYECKHUX BEILECTB, OINPEIECICHHUE CPENbl PacCTBOPOB
BEILIECTB C IMOMOILIBIO HWHIUKATOPOB, M3YYEHHE BIUSHUA PA3IUYHBIX (HaKTOPOB
Ha CKOPOCTh XMMHMYECKOW pPEaKIMH, PEIIEHUE SKCIEPUMEHTAIBHBIX 33Ja4 M0 TeMaM
«Mertamb» u «Hemetamnsl») ¢ coOmogeHMEM NpaBUil OE30MACHOTO OOpalleHUs
C BEUIECTBAMU U J1a0OpaTOPHBIM 000pyAOBaHUEM, (POPMYIHPOBATH LETh UCCIIETIOBAHMUS,
npeocmasnsimes B PA3IUYHON (QopMme pe3yabTaTbl SKCIEPUMEHTA, aHAIUUPOBAMNb
Y OLIEHUBATh UX JOCTOBEPHOCTH;

c(OpPMUPOBAHHOCTh YMEHMI: COOMIOAATh NpaBWJa MOJIb30BAHUS XUMHUYECKOU
MOCYI0M U JTa0OpaTOPHBIM 000PYyAO0BaHUEM, OOPAIIICHUS C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKLHUSMH T10 BBIIIOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB, 3KOJIOTHYECKU
1eJIeCO00PA3HOTO MOBEACHUS B OBITY U TPYJOBOW JESATEIBHOCTH B IIENIAX COXPAHEHUs
CBOETO 3J0pPOBbs, OKPYXAIOIIEH MPUPOJHOM CpENbl M TOCTHMKEHHS €€ YCTOWYMBOTO
Pa3BUTHS, 0CO3HABAMb OINACHOCTh TOKCHMYECKOTO JECWCTBUS HA >KUBBIE OPTaHHU3MBI
ONpENECTEHHBIX HEOPraHMYECKUX BEIIECTB, TOHUMAas cMmbica nokaszarens [1IK;

c(OPMUPOBAHHOCTh ~ YMEHHU:  OCYHIECTBJIATh  LI€JICHANIPABICHHBIM  MOUCK
XUMHUYECKOM HH(OpMalMKd B PA3NIUYHBIX MCTOYHUKAX (Hay4yHass M y4dyeOHO-HayyHas
JauTeparypa, CpeAcTBa maccoBol uH(opmauuu, MHTEpHET W Apyrue), KpUTUUYECKU
aHAJIM3UPOBaTh XUMHUYECKYI0 HH(pOpMaluio, mepepadaTbiBaTh €€ U HCIOIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHOW Y4eOHOM 3a/1aueil.

29



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBanue
No KosmuecTBo OCHOBHBIE BU/JIBI JICSITEIILHOCTH
pa3liesoB U TEM [IporpammHoOe coaiepkaHue
n/n 4acoB oOyJaromuxcs
y4eOHOro npeaMera
Pa3nen 1. TeopeTudeckne 0CHOBbI OPraHMYeCKOl XUMHUHU

1.1

[IpenmeT oprannyueckon
XHUMHUU.

Teopus cTpoeHus
OpTraHUYECKUX
COCTMHCHUI

A. M. bytneposa

8

[IpenmMer u 3HaYEHHE OPTAHUYECKOU
XUMHH, TIPECTaBICHUE O MHOI000pa3un
OPraHUYECKUX COCTMHEHUN.

3JI€KTpOHHO€ CTPOCHHUC aTOMa yIJjicpoaa:

OCHOBHOE M BO30YKJIECHHOE COCTOSIHUSI.
BaneHntHble BO3MOXXHOCTH aTOMa
yriiepoa. XuMHYECKas CBSI3b

B OPTaHUYECKUX COCAUHECHUSX. THUIIbI
ruOpUAN3alMKY aToMa yIjiepo/ia.
MexaHu3Mbl 00pa30BaHUs KOBAJIECHTHOM
CBs13U (OOMEHHBIN U JIOHOPHO-
aKLeNnTOpHbIN). THUnbl nepekpbIBaHUs
ATOMHBIX OpOUTANICH: G- U T-CBSI3HU.
OnunapHas, ABOMHAS U TPOMHAs CBS3b.
CriocoObl pa3pbiBa CBsI3el B MOJICKYJIax
OopraHnyeckux BeuecTs. [lonsTue

0 cBOOOTHOM paauKale, Hykieoduiie u
anexTpoduie.

Teopust CTpOEHHSI OPraHUYECKHUX

PackppiBaTh cMBbICIT N3ydaeMbIX
HNOHATUHN (BBIACIATH UX XapaKTEPHbIE
IPU3HAKHU) U IPUMEHATD 3T ITOHATHS
IIPU OIMCAHUH COCTaBa U CTPOCHUS
BEUIECTB, JIJIs1 OOBSICHEHUS
OTJIENBHBIX (DAKTOB U SBJICHUM.
PackpbiBaTh CMBICIT MOJIOKEHUHN
TEOPUU CTPOECHUS OPTAaHUUECKUX
BemectB A. M. bytneposa u
OPUMEHSTH UX J1J151 O0BSICHEHHUS
3aBUCHUMOCTH CBOWCTB BEIIECTB

OT COCTAaBa U CTPOECHUSI.
Hcnonp30BaTh XUMHYECKYIO
CUMBOJIMKY JIJIs1 COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX,
CKEJIETHBIX) (POPMYJT OpTaHUYECKUX
BEILIECTB.

Onpenensite BUABI XUMUYECKOU

30



coenuHeHui A.M. bytiepoBa u ee
COBPEMEHHOE Pa3BUTHUE — CTPYKTYpHAas
TEOPUSI OPTaHUYECKUX COCTUHEHUM.
3Ha4YE€HHUE TEOPUH CTPOCHUS
OpraHUYECKUX COCTMHEHUMN.
MonekyJsipHbIE U CTPYKTYpPHBIE
dbopmynbl. CTpyKTYpHBIE (HOPMYITBI
Pa3IMYHBIX BUJOB: pa3BEPHYTas,
COKpAILEHHAs!, CKEJIETHAS.

N3omepus. Buasl nzomepun:
CTPYKTYypHasi, IPOCTPAHCTBEHHAS.
OnekTpoHHbIE A3 (PEKTHI B MOJIEKYJIax
OPTraHUYECKUX COCAUHECHUH.
NHayKTUBHBINA 1 ME30MEPHBIN 2P HEKTHI.
[IpencraBnenue o knaccuuxanu
opraHuveckux BemiecT. [lonsTue

0 (hyHKIMOHAIBHOM rpynie. ['omonorus.
I'omonoruueckue psapl. HoMenkiarypa
OPraHUYECKUX COCIUHCHUN
(cucremaTHueckasi U TpUBHAJIbHbBIE
Ha3BaHMUS).

Oco0eHHOCTH U KITacCU(UKAITHS
OpraHu4ecKkux peakiuil. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUN

B OPTaHUYECKON XUMHUH.
JKCNepuMeHTATIbHbIE METOAbI
M3Yy4YeHMs BelleCTB U MX NpeBpalleHui:

CBA3M (OIMHAPHBIE, KPATHBIE)

B OPTAaHUYECKUX COCTUHECHUSIX.
XapakTepu3oBaTh pOJib U 3HAUCHUE
OPTraHUYECKON XMMUH B PELICHUU
po0JIeM PKOJIOTUUECKOM, TUIIEBOM
0€30I1aCHOCTH, B pa3BUTHHU
MEJUIUHEI, CO3/IaHUH HOBBIX
MaTepuaoB, B 00eCreYyeHU!
palMOHATILHOTO
MIPUPOAOTIO0JIH30BAHUSI;
NOATBEPKAATh €€ CBA3h C IPYTUMU
HayKaMH.

HUcnons30BaTh MoeIn
OpraHUYECKHUX BEIIECTB

JUIS1 WIUTIOCTPAIUM UX XUMUYECKOTO U
MPOCTPAHCTBEHHOT'O CTPOCHHUS.
HaOmronaTh 1 OuchIBaTh
JIEMOHCTPAIMOHHBIE OTBITHI;
MPOBOJIUTH U ONKCHIBATH
71a60paTOPHBIE OTBITHI
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e J/[emoHCTpanuu:

— O3HaKOMJIEHUE ¢ o0pa3naMu
OpraHUYeCKUX BEIECTB U MaTepHaIlaMU
Ha X OCHOBE;

— OIIBITHI MO MPEBPALIEHUIO
OpPraHUYECKUX BEIECTB MPH HArPEBAHUU
(ru1aBieHue, oOyIrJIMBaHUE U TOPEHHUE).

e JIlaGopaTOpHBIE OMBITHI:

— MOJEIUPOBAHUE MOJIEKYJT
OpPTaHMYECKUX BEIIECTB

Hroro no pazueny

Pa3n

e 2. YriieBoaopobl

2.1

[IpenenbHbIE
YTJIEBOJIOPOJIBI —
AJIKaHbI, IUKIJIOAJIKAHbI

AJikaHbl. [ OMOJIOTHYECKH Pl aTTKAHOB,
obmas hopmyina, HOMEHKJIATypa 1
MU30MeEpHsl. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI
AJIKAHOB, SP°-THOPH/N3AIMS ATOMHBIX
opOuTasnei yriepojia, G-CBs3b.
Kongopmepoi. Duznueckue cBONCTBa
AJIKaHOB.

XUMHUYECKHUE CBOMCTBA AIKAHOB: PEAKIIUU
3aMelIeHUs, U30MEPU3ALINH,
JNETUAPUPOBAHUS, LIMKIU3AINH,
MUPOJIN3a, KPEKUHTa, TOPEHUS.
Haxoxnenue B mpupojie. CriocoObl
NOJIyYEHHUSI U IPUMEHEHUE aTKAHOB.

Brnanets n3ydaeMbIMU XUMUYECKUMU
MOHSATUSIMHU.

BrIsBIISITE XapakTepHbIE NPU3HAKH
MOHSTUM, YCTAHABINBATh UX
B3aUMOCBSI3b, UCITOJIb30BATh
COOTBETCTBYIOLIME IMOHITHUS

IIPY OIIMCAHUU COCTaBA, CTPOCHUS

Y MIPEBPALIEHUN OPTaHUYECKUX
COCMHEHUH.

Hcnonbs30BaTh XUMUYECKYIO
CHUMBOJIMKY JIJISI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpAIEHHOM,
CKEJIETHOM) (hopMyJT yTIeBOAOPOIOB.
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[uxmoankanel. O6mias Gpopmyna,
HOMEHKJIaTypa M H30MEpHsI.
Oco0eHHOCTH CTPOCHHS U XUMHYECKHUX
CBOMCTB MaJIbIX (IIMKJIOMPOTIaH,
IIUKJI0O0yTaH) U OOBIYHBIX (IIMKJIOTICHTAaH,
IIAKJIOTeKCaH ) MUKJI0aTKaHoB. CiocoOb
TIOJTyYEHUS ¥ TPUMCHEHHE ITUKII0aTKAaHOB

2.2

HenpenenvHbie
YTJIEBOJIOPOBI:
AJIKEHBI, aJIKaUECHBI,
AJIKAHbI

14

Ankenbl. ['oMonoruyeckuii psiji aaIKeHOB,
o61ast popmysia, HOMEHKJIATypa.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI AJIKEHOB,
SP°-rHOPUAN3ALHST ATOMHBIX OpOUTANICH
yraepoja, o- u m-CBs3u. CTPyKTypHas u
reoMerpuueckas (yuc-mparnc-) K30Mepusi.
dur3nyecKre CBOMCTBA aJTKEHOB.
XUMHUYECKHUE CBOMCTBA: peaKIun
PUCOCTUHEHNS, 3aMEIIICHUS

B O-TIOJIOYKEHUE ITPU IBOMHOM CBS3H,
MOJIMMEPHU3AINH W OKUCIICHUS.
lIpeocmaenenue o mexanuzme peaxyuu
INeKMPOPUILHOCO NPUCOEOUHEHUS.
[TpaBuno MapkoBHukoBa. KauecTBeHHBIE
pEaKUKU Ha JBOWHYIO CBS3b.

CriocoObl oSTy4eHUs U TPUMEHEHUE
AJIKEHOB.

Anxanuensl. Kimaccudukanms
aJIKaJIUCHOB (COMPSIKEHHBIE,

VYcraHaBnMBaTh NMPUHAIICKHOCTh
BEILIECTB K OMPEICIICHHOMY KJIacCy
YTJIEBOJIOPOJIOB 11O COCTaBY U
CTPOCHHIO, HA3bIBATh UX

10 CUCTEMATUYECKON HOMEHKIIATYPE;
IPUBOIUTH TPUBUATILHBIC HA3BAHUS
OTJIETLHBIX MPEJACTABUTENCH
YTJIEBOJIOPOJIOB.

Onpenenste BUAbI XUMUYECKON
CBSI3U B MOJIEKYJIaX YTIJI€BOAOPOIOB
(KoBaJICHTHAsI HEMOJISIpHAs U
NOJISIpHAs, G- U TT-CBSI3b).
[ToaTBepk1aTh Ha KOHKPETHBIX
IpUMeEpax XapakTep 3aBUCUMOCTH
PEaKIIMOHHOM CITOCOOHOCTH
YTJIEBOJIOPOJIOB OT KPaTHOCTH U THUIIA
KOBAJICHTHOU CBS3U (G- U - CBSI3M),
B3aMMHOTO BJIMSTHUSI aTOMOB M TPYIIII
aTOMOB B MOJIEKYJIaX; a TaK¥Ke

OT 0COOCHHOCTEH pean3aiuu
Pa3IMYHBIX MEXaHU3MOB MPOTEKAHUS
peaKuuil.

XapakTepu3oBaTh COCTaB, CTPOCHHE,
npuMeHeHue, GU3NIEeCKUe U
XUMHUYECKHE CBOMCTBA, BAXKHCUIIINE
CIIOCOOBI TIOJTYYCHHS YTIIEBOOPOIOB,
IpUHAAISKAIIMX K Pa3IuYHbIM
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U30JIUPOBAHHBIC, KYMYAUPOBAHHDLE).
Oc00EHHOCTH JIEKTPOHHOTO CTPOEHUS U
XUMHUYECKUX CBOMCTB COMPSKEHHBIX
IUeHoB, 1,2- u 1,4-npucoeuHeHue.
[Tonumepu3anus CONpsiKEHHBIX JUEHOB.
CnocoObl OJIy4eHHS] U IPUMEHEHHE
aJIKa/IMCHOB.

AnKuHBI. 'OMONOTrHYECKU psii AIKUHOB,
oO1mast popmysia, HOMEHKJIATypa U
U30MepHsl. DIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOEHUE MOJIEKY
AJKUHOB, SP-TUOPUAN3ALINS SJICKTPOHHBIX
opOuTaneit aroma yraepoja. @uznyeckue
CBONCTBA QJIKWHOB.

XUMHYECKHUE CBOMCTBA: PEAKIIUU
PUCOEANHEHNS, TUMEPHU3ALIUN U
TpUMepHu3aluu, okucieHus. KuciorHeie
CBOICTBA AJIKHHOB, UMEIOIIUX KOHIEBYIO
TPOMHYIO CBsI3b. KaueCTBEHHBIE peakuu
Ha TPOMHYIO CBS3b.

CrocoObl OJTydeHHs U IPUMEHEHUE
AJIKUHOB

2.3

ApomMartnueckue
YTJIEBOJIOPO/IbI (apEHBI)

ApOMaTUYECKHE YTIEBOAOPOIBI.
["'omonorudeckuii psig apeHoB, o01as
dbopmyra, HOMEHKIIATypa U U30MEPHUSL.
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpPOEHHE MOJIEKYJIbI O€H301a.

KJIacCaM.
BBISABISATH T€HETHIECKYTO CBS3h
MEXIY YTIeBOAOPOAAMH Pa3IMYHBIX
KJIACCOB U MTOATBEPKIAATH €€ HATUYUE
YpaBHEHUSIMU COOTBETCTBYIOIINX
XAMHUYECKUX PEaKIun

C UCIIOIh30BAaHUEM CTPYKTYPHBIX
dbopMyJI BEIIECTB.

XapakTepuzoBaTh UCTOYHUKU
YTIAEBOAOPOJAHOTO ChIPhs (HEQTH,
TIPUPOIHBINA Ta3, YTOJIb), CIOCOOBI UX
nepepadoTKU U MPAKTUIECKOE
IPUMEHEHHUE TIOJTyIaeMbIX TIPH TOM
IPOYKTOB.

Hcnonb3oBathk 001IEHAYYHBIE
METO/Ibl TTO3HAHUS

IIPY CaMOCTOSITETLHOM
TUTAaHUPOBAHUU, TTPOBEJICHUU U
OTHCAaHUN XUMUYECKOTO
dKCTIepuMeHTa (J1abopaTopHbIC
OTIBITHI ¥ PAKTHYECKHE PaOOTHI).
CrnenoBath npaBuiiam 0e30macHOM
paboThI B TabopaTtopun

P UCTIOJIB30BAHUH XUMUYECKON
TIOCY/IbI U 000PYTIOBAHHUS, & TAKKE
IpaBUIaM OOpaIlleHHs C BEIIECTBAMU
B COOTBETCTBUM C UHCTPYKIUSAMHU
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IIpasuno apomamuunocmu, npumepol
APOMAMUYECKUX COCOUHEHUI.
dur3nYECKUe CBOMCTBA aPEHOB.
XUMHYECKHE CBOMCTBA OCH30J1a U €T0
TOMOJIOTOB: PEAKIINN 3aMEIICHHUS

B OCH30JIBHOM KOJIBIIC U YTIICBOAOPOTHOM
paauKae, peakiuy MpUCOSINHEHUS,
OKHCJICHHE TOMOJIOTOB OCH301a.
Peakyuu snekmpoguivroco 3amewsenusl.
[Ipencrapierue 006 OPUESHTUPYIOIIEM
JIEUCTBHH 3aMECTHUTENIEH B OCH30JIbHOM
KOJIbIIC Ha MPUMEPE aJIKMIIbHBIX
paarKaIoB, KApOOKCUIHLHOM,
TUAPOKCHIIbHBIN, aMHHO- K HUTPOTPYIIIL,
aTOMOB T'aJIOTCHOB.

Oco0eHHOCTH XMMHUYECKHX CBOMCTB
ctupona. [lomumepusanus cTuposa.
CnocoObl OJTy4YeHUsI U IPUMEHEHNE
apoOMaTHYECKHUX yTIICBOJIOPOJIOB

2.4

[IpupoaHbIE HCTOYHUKHN
YTJIEBOIOPOJIOB U UX
nepepadoTKa

[Tpupoausiii ra3. [lomyTHbie HeTsIHBIC
ra3pl. HeTh 1 €€ npoucxoxaeHue.
KameHHBIN yTroib ¥ TPOAYKTBI €ro
nepepadoTKu.

Croco6s! iepepaboTku HeTH:
NEeperoHkKa, KPEKUHT (TEPMUYECKUIA,
KaTaJUTUYECKUM ), pUPOPMUHT, TUPOIIU3.
[IpoayxTel nepepaboTku HEDTH,

BBITIOJTHEHUSI 1a00PaTOPHBIX OMBITOB
U IPaKTUYECKUX paboT

10 MTOJIYYEHHIO U U3YYEHHUIO
OpraHUYECKUX BEIIECTB.
IIpencraBisTs pe3ynbTaThl
AKCIIEpUMEHTa B (hopMe 3amucu
YpaBHEHUI COOTBETCTBYIOLIUX
peakumii U JenaTh BBIBOJBI HA UX
OCHOBE.

[IpoBONUTH BEIYMCIICHHUS

JUISL ONIPEACIICHNS MOJIEKYJIIPHON
(opMyJIbl OPraHU4YEeCKOro BELECTBA
[0 YPABHEHUIO XUMUYECKON peaKIuu
Y TI0O MAaCCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOASIINX B €r0 COCTaB,
1o macce (00bemMy) NPOAYKTOB
CropaHusl.

CamocTosTENBHO IUIAHUPOBATH U
OCYLIECTBJIATH CBOIO
MO3HABATEIIbHYIO JESATEIbHOCTD;
IPUHUMATh aKTUBHOE y4acTue

B IPYIIOBON y4eOHOU AeSITENbHOCTU
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WX IPUMEHEHNE B TIPOMBIIICHHOCTH
U B OBITY.

['eHeTnyeckas CBS3b MEKIY pa3TnIHBIMU
KJIacCaMH YTIIEBOIOPOIOB

2.5

["anmoreHnpon3BoIHbIC
YTIEBOIOPOAOB

DJIEKTPOHHOE CTPOCHUE
rajoreHONPOU3BOIHBIX YTIIEBOIOPO/IOB.
Peaxinu 3amenteHus rajoreHa

Ha TUJIPOKCHUJI, HUTPOTPYIIY,
[IUAHOTPYIITY, aMUHOTPYIIITY.

JlericTBUE HA TAJIOTEHITPOU3BOIHBIE
BOJITHOTO ¥ CIIUPTOBOI'O PacTBOpa
menoun. B3anmonericTeue
JINTAJIOreHAJIKAHOB C MArHUEM M ITMHKOM.
[TonsiTHe 0 METAIOOPTaHUYECKUX
coequHEHMAX. Mcrop30Banme
rajOreHNPOU3BOAHBIX B OBITY, TEXHUKE U
B CHHTE3E.

JKCIepUMEHTAIbHbIE METObI
U3y4eHMsl BEeLECTB U UX MpeBpallleHMId:
e J/lemoHCTpanuu:

— JeMOHCTpanus PU3nIecKux CBOMCTB
YTJIEBOJIOPOIOB (PaCTBOPUMOCTB);

— KayeCTBEHHbBIC pEaKIuu
YTJIEBOJIOPOJIOB Pa3IMYHbBIX KJIACCOB
(oOecrBeunBaHKEe OPOMHOM HITH HOTHOM
BOJIbl, pAaCTBOpA NEpMaHraHaTa Kaaus,
B3aMMOJICHCTBHE alleTHJICHA
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C aMMHUA4YHBIM PACTBOPOM OKCHAA
cepebpa);

— oO0pas3libl miacTMace, Kay4yykoB U
PE3HHBIL;

— xomutekiuu «Hedptb» u «Yrosnby;

— BugeodpparmMent « Bynkanuzanus
PE3UHBDY.

e JlabopaTopHbIE OMBITHI:

— O3HaKOMJIEHHUE ¢ o0pa3uaMu
IUIACTMAcC, Kay4yKOB M PE3UHBI;

— MOJIEIIMPOBAHUE MOJIEKYJI
YIIEBOAOPOJIOB U
raJIOr€HOMPON3BOIHBIX;

— TOJIyY€HHE METAHA U U3YUYECHUE €T
CBOMCTB;

— TIOJIyYECHME alleTUIIEHA U U3yUYEHHUE ET0O
CBOWCTB.

e [IpakTueckue padboThI:

Ne 1. TlosyueHue 3TUIEHA U U3yYEHHE
€ro CBOWCTB.

e PacuéTHbIC 3aJa4U;

— OIIpelIeNICHUEe MOJIEKYJISIPHON
bopMyJIbl OPraHUYECKOro BEIIeCTBa

10 MAaCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJIAILMX B €r0 COCTAB;




— HAXOXICHUE MOJEKYISIPHON (OPMYIIBI
OpPraHMYECKOTO COEIUHEHHUS 110 Macce
(00BeMy) IPOJIYKTOB CTOpaHUS;

pacuéThl 10 YPaBHEHUIO XUMHYECKON
peaKuu

Hroro no pazaeny

35

Pa3nen 3. Kucaopoacoaep:kaiine opraHndeckKue coeTnHeHUsI

3.1

Cnouptsl. PeHon

11

[IpenenbHbIe OTHOATOMHBIE CITUPTHI.
CrtpoeHue MoJiekyJ (Ha mpuMepe
MeTaHoJIa 1 ATaHoJa). ['oMonorudeckuit
pan, obmast popmysia, U30Mepus,
HOMEHKJIaTypa U KJIacCU(pUKaIIUS
cupToB. PU3nNUECKHe CBOMCTBA
crupToB. BosopoaHas cBs3b.
XUMHUYECKHUE CBOMCTBA: PEAKIIUU
3aMelIeHus], JeTUApaTallii, OKUCICHUS,
B3aUMOJICCTBUE C OPraHUYECKUMU U
HEOPraHUYECKUMU KUCITIOTAMM.
KauecTBeHHas peakiiysi Ha OTHOATOMHBIC
crupThl. PU3NOJTOTHYECKOE ACHCTBUE
ATaHOJIa ¥ METaHOoJIa Ha OpraHu3M
yenoBeka. CriocoObl MOTyYeHus U
MIPUMEHEHHE OJTHOATOMHBIX CITUPTOB.
[IpocTeie 3¢gupbl, HOMEHKIATYpa U
nzoMepusi. OCOOEHHOCTH PUZNYECKUX U
XMMHUYECKUX CBOKCTB.

P ACKPBIBATb CMBICJI U3y4aCMbIX

MOHSATUM (BBIJETSATD UX XapaKTEPHbIE
MPU3HAKN) U IPUMEHSTh 3TU MOHITHUS

IIPY OTTMCAHUU COCTaBa M CTPOCHUS
BEIIECTB, /ISl 00BICHEHHUS
OTJIETHHBIX (DAKTOB U SBJICHUM.
Hcronp30BaTh XUMUYIECKYIO
CUMBOJIMKY JIJIS COCTaBJICHUS
MOJICKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOI)
dhopMyIT KUCTIOPOACOIEPIKAIINUX
OpTraHUYECKUX BEIICCTB.

Y cranaBnmmMBaTh MPUHAIIEKHOCTD
KHCIIOPOJ0COEPIKAIUX
OpraHUYECKUX BEIICCTB

K OIMMpCACIICHHOMY KJIACCY IO COCTAaBY

U CTPOCHHUIO, HA3BIBATh UX

10 CUCTEMAaTUYECKON HOMEHKJIATYPE;

IMPUBOANTH TPUBHUAJILHBIC HA3BAHHA
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MHOroaToMHbI€ CIUPTHI: ATUIICHTJIUKOJIb
U rinuuepud. Gusnyeckre U XUMUYECKUE
CBOMCTBA: peakiuK 3aMelIeHus,
B3aUMOJICHCTBUE C OPTaHUYECKUMHU U
HEOPraHMYECKUMU KUCIIOTaMH,
KaueCTBEHHAs peaKIUs

Ha MHOT'OATOMHBIE CITUPTHI.
dusnosornueckoe nercTBUE

Ha opranu3M yenoBeka. CrocoObl
MOTYYCHUS U IPUMCHCHHE
MHOTOAaTOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJIEKYJIbI, B3AUMHOE
BIIUSTHUAC THAPOKCOTPYTIIIBI U
O0eH305bHOTO siipa. dusnyeckue
cBoricTBa (heHona. OcoOeHHOCTH
XUMHUUYECKUX CBOMCTB (peHoIa.
KauectBennsie peakiuu Ha HEHOM.
Toxcuunocth Peromna. CriocoObl
NOJIyYeHUS ¥ IPUMEHEHue (eHona.
denondopmaibaeruaHas cMoia

3.2

KapGonwuibHbie
COCITUHCHHS:
QJIBJICTUIBI U KETOHBI.

KapOoHOBBIE KUCTIOTHI.

CrnosxHble 3Qupsbl.
Kupsr

21

KapOoHusbpHbIE COeTMHEHNUS: aJIbICTHIbI
Y KETOHBI. DJICKTPOHHOE CTPOEHUE
KapOOHWJILHOM TPYTIIIBIL.
["'oMonoruyeckue pspl abIETHIOB U
KETOHOB, 00111ast popMyIia, U30Mepus

¥ HOMEeHKJIaTypa. Pu3nyeckue CBOWCTBa
QJIBJICTHIOB U KETOHOB.

OTAEIBHBIX MIPEACTABUTEIICH

KM CJIOPOJICOJICPIKAINX COCTMHEHUM.
XapakTepu3oBaTh COCTaB, CTPOCHHE,
puUMEHEeHHE, (PU3UICCKHUE U
XUMHUYECKHE CBOMCTBA, BaXKHEHUIIINE
CIIOCOOBI MOJIyYeHUS TPEACTABUTEIICH
Pa3IMYHBIX KJIACCOB
KHCJIOPOJICOIEPKAITUX COCAUHEHUI;
BBISIBJISITh TEHETUYECKYIO CBSI3b
MEXKI1Y HUMHU U MIOATBEPKIATH €&
HaJU4Yue ypaBHEHUSIMU
COOTBETCTBYIOIIUX XUMHUECKHUX
peaKiuii C UCOJIb30BAHUEM
CTPYKTYPHBIX (DOPMYIT BEIIECTB.
[ToaTBepxkaaTh Ha KOHKPETHBIX
npuMepax XapakTep 3aBUCUMOCTH
PEaKIMOHHON CITIOCOOHOCTH
KHUCJIOPOJICOICPKAIITIX
OPTaHUYECKHUX BEIIECCTB

OT (PYHKIIMOHAJIBHBIX TPYTII

B COCTaBE€ UX MOJIEKYJI, B3AUMHOT O
BIIMSIHUSI @aTOMOB Y TPYIIIT aTOMOB

B MOJIEKYJIaX; a TaKKe

OT 0COOCHHOCTH peayn3aIiuu
Pa3JIMYHBIX MEXAaHU3MOB MPOTEKAHUS
peaKIuu.

OnuceIBaTh COCTAB, XUMHUYECKOE
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XHMHYECKHE CBOMCTBA alIbJIETUIOB U
KETOHOB (pEaKIMU MPUCOCTUHEHHUS).
IIpedcmasnenue o mexanuzme peaxyuu
HYK1e0hUIbHO20 NPUCOEOUHEHUSL.
OxkwuclieHrne anbJeruoB, KaueCTBEHHbIE
peakiuu anpaerugoB. Crocoosl
MOJIYYECHUS ¥ IPUMEHEHHUE aJIbJIETUIOB U
KETOHOB.

OIHOOCHOBHBIE TTPEJETBHBIC
KapOOHOBBIE KUCIOTbI. OCOOEHHOCTH
CTPOEHHUS MOJIEKYJI KapOOHOBBIX KUCIIOT.
N3omepus u HomeHknarypa. Guzndeckue
CBOWCTBA, BOAOPO/IHBIC CBSI3U.
XUMHUYECKHUE CBOMCTBA: KUCIIOTHBIE
CBOMCTBA, peakuus dTepUPUKALINH,
pEeaKIMK C YY4aCTHUEM YTIJIEBOJOPOIHOTO
paaukana.

[TonsiTHe 0 MPOM3BOHBIX KAPOOHOBBIX
KHUCJIOT: CJIOXKHBIE 3(DUPBI, aHeUOPUObL,
2a102eHAHSUOPUODL, AMUObL, HUMPUTIDL.
Oco0eHHOCTH CBOMCTB MypaBbUHOMN
KHUCIIOTHI.

MHoroo0pasue KapOOHOBBIX KUCJIOT.
Oco0eHHOCTH CBOMCTB HENPEAEIbHBIX U
apOMaTHYECKHX KapOOHOBBIX KUCJIOT,
TUKapOOHOBBIX KHUCIIOT,
TUAPOKCUKAPOOHOBBIX KUJIOT.

CTPOCHHUE U IPUMEHEHUE )KUPOB U
YTJIEBOJIOB, XapaKTepHU30BaTh UX
3HAYCHHUE IS KU3HEAEATCTLHOCTH
OpraHU3MOB.

Oco3HaBaTh OMACHOCTh BO3/ICHCTBUS
Ha JKUBBIC OPTAaHU3MBI OTIPECIICHHBIX
KHUCIIOPOICOIEPKAIIIUX
OpraHUYEeCKUX BEIIECTB U MOACHSThH
Ha TIPUMEPax COCOOBI YMEHBIITECHHUS
U TIPEJIOTBPAIICHHS UX BPEHOTO
BO3/ICHCTBUSI HA OPTaHU3M YEJIOBEKA.
Hcnonb3oBaTh 00IICHAYYHbBIC
METO/Ibl TTO3HAHUS

IPU CaMOCTOSITETLHOM
TUTAaHUPOBAHUU, TTPOBEJICHUU U
OTIMCAaHUM XUMHUYECKOTO
sKcrepuMeHTa (1abopaTopHbie
OTIBITHI M IPAKTHYECKHE PabOTHI).
Crnenosats npaBuiiam 0e30MacHOM
paboThI B TabopaTtopun

IIPY KCTIOJIb30BAHIH XUMHUYECKON
MOCY/IbI U 000PYIOBAHMUSI, & TAKKE
npaBUiaM OOpalIeHUs C BEIECTBAMU
B COOTBETCTBUU C HHCTPYKIIHSIMHU
BBITIOJIHEHUS TA00PATOPHBIX OMBITOB
U IPAKTUYECKUX padoT

0 MOJIYYEHUIO U U3YUECHHIO
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[IpeacTaBuTeny BhICIINX KAPOOHOBBIX
KHCJIOT: CTEAPUHOBAs, NaJbMUTHHOBAS,
OJICUHOBAS, IUHO.1€645l, TUHOTIEHOBAS.
KUCIOTHL. CrIOCcOOBI OTyYEeHUS U
nprUMeHEeHUE KapOOHOBBIX KUCIIOT.
Cnoxxnble 2¢upsl. 'omosioruueckuit ps,
ob1mast popmysia, U30MEPUS U
HOMEHKJIaTypa.

Kupsi: ctpoenue, puznyeckue u
XUMUYECKUE CBOMCTBA KUPOB: THUAPOIU3
B KHCJIOM U IIEJIOYHOMN cpenax.
Oco00EHHOCTH CBOMCTB KHUPOB,
COJIEPIKAINUX OCTATKH HETIPEIETbHbBIX
KUPHBIX KUCHOT. JKUpBI B TPUPO/IE.
MpbL14 KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX Mooiee aencreue. [lonamue
0 CUHMEeMUYeCcKUx MOIWUX Cpeodcmaeax

(CMC)

3.3

YriaeBoabl

OO6mr1ast xapakTepUCTHKA YTIEBOIOB.
Knaccudukanus yrineBoaoB (MOHO-, T1-
U TIOJIHCaXapu/ibl).

Monocaxapuapl: TIt0K03a, PpyKTO3a,
pub03a, rajgakTo3a, 1e30KCupuodo3a.
duznueckre CBONCTBA U HAXO0XKICHUE

B nipupoae. ®orocunres. Onmuyeckast
usomepus. Konvuamo-yennas
maymomepus Ha npumepe MoJieK)ivl

OpraHUYECKUX BELICCTB.
[IpencraBisTe pe3ynbTaThl
AKCIIEPUMEHTA B (hOopMeE 3anucu
YPAaBHEHHUU COOTBETCTBYIOLINX
peaKkuui 1 enaTh BEIBOJABI HA UX
OCHOBE.

[IpoBOAUTE BEIYMCHEHUS

IUIsL OTIPENIECIIEHHS MOJIEKYJISIPHOM
(opMyJIbl OPraHU4YECKOrO BELECTBA
110 YPAaBHEHUIO XUMHUUYECKON PEAKLINH
Y 110 MAaCCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJAIIUX B €r0 COCTAB,
a TAK)Ke Ha OIpeleIeHUE JOIH
BBIXOJ1a IIPOAYKTA PEAKIIUU

OT TEOPETUYECKHA BO3MOKHOTIO.
CamocTosATENBHO IUIAHUPOBATh U
OCYILECTBIIATH CBOKO
II03HABATEIbHYIO ACATEIIbHOCTD;
IIPUHUMATh AKTUBHOE YYaCTHE

B IPyNNOBOW y4eOHOM eI TeIbHOCTU
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2NoK03bl, npoexkyuu Xeyopca, a- u [5-
AHOMeEPbL 2NIIOKO3bL.

XHUMHYECKHUE CBOMCTBA I'TIOKO3BI:

C YYaCTUEM CHUPTOBBIX U aTbJACTUIHOU
rpymni, CIUPTOBOE U MOJIOYHOKHUCIIOE
OpO’KEHHE TITIOKO3HI.

[IpuMmeHeHue TIII0KO3bI, €€ 3HAUCHHE

B KHU3HEICATEIBHOCTH OpTaHU3Ma.
Jlncaxapuapl: caxapo3a, MajabT03a U
J1akTo3a. BoccTanaBimBaromue u
HEBOCCTAHABJIMBAIOIINE JTUCAXAPUIBI.
I'maponus caxapossl. Haxoxnenue

B MIPUPOJIC U IPUMEHEHHUE.
[Tonucaxapuasl: Kpaxmai, TIIMKOTEH U
1eso103a. CTpoeHrne MakKpOMOJIEKYT
Kpaxmaja, TJIMKOT€Ha 1 LEJUTFOI03bI.
®dur3nUeCcKUe CBOMCTBA Kpaxmasa 1
LICJIJIF0JIO3bl. XMMHUUYECKHE CBOMCTBA
KpaxMmaJa (TuapoJin3, KadeCTBCHHAS
peakius ¢ Hoaom). XuMHUYECKUe
CBOMCTBA IEJUTI0JI03bI (TUIPOJIU3,
peakius noiaydeHue 3(hupon
nesnoo3sl). [lonstue

00 UCKYCCTBEHHBIX BOJIOKHaX (BUCKO3a,
alleTaTHBIN MIETIK).
JKCIePUMEHTAIbHbIE METOAbI
U3yYeHNsI BEeleCTB U UX MpeBpPallleHU:
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e J/[emoHCTpanuu:

— CBOWCTBa CHUPTOB: pACTBOPUMOCTh
B BOJI€, B3aMMOJEHUCTBHUE 3TAHOJIA

C HATPUEM, OKUCIICHHUE ATUIIOBOTO CIIUPTA
JTUXPOMATOM Kajus (BO3MOKHO
HCIIOJIb30BAaHUE BUICOMATEPHUAIIOB);

— Ka4YEeCTBEHHbBIC PEAKIIUH AJIbJICTUIOB:
C aMMHA4YHBIM PACTBOPOM OKCH]IA
cepedpa u ruapokcugom meau(Il);

— XHMHWYECKHE CBOMCTBA PacTBOpa
YKCYCHOM KUCITOTBI.

e JlaGopaTopHbIE ONBITHI:

— peakIus TJIUIepUHa ¢ THAPOKCUIOM
meau(11);

— OKHCJICHHE 3TUJIOBOTO CIIUPTa

B aJIbJICTHU]] PACKAJICHHON METHOU
ITPOBOJIOKOM;

— B3aUMOJICHCTBHUE PACTBOPA IIIFOKO3bI
¢ ruapokcuaom meau(ll);

— B3aMMOJICUCTBUE KpaxMalia ¢ HOJIOM.
o [IpakTrueckue paboOTHI:

Ne 2. Pemenue skcnepuMEeHTaIbHBIX
3amad o TeMe «CrnupThl U GEHOIIBIY;
Ne 3. Pemenue skciepuMeHTaIbHBIX
3anay no teme «KapOoHOBbIE KMCIIOTHI.
Crnoxubie 3¢upb.

e Pacuérnble 3anayu:
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— OIIpEACIIEHUE MOJIEKYIISIPHOU
(opMyJibl OpraHMUYECKOI0 BEIIECTBA

10 MacCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJISIIIIMX B €r0 COCTaB; IO Macce
(00BEMY) IPOIYKTOB CrOPaHUS;

10 KOJIMYECTBY BelllecTBa (Macce,
00beMyY) MPOTYKTOB PEAKLUUU WU/ UITU
VCXOJIHBIX BEILECTB;

— pEuIeHue PacUETHBIX 3a7a4

Ha OIPEACIICHHUE JOJIM BbIX0OAA IPOIYyKTa
pEaKIUK OT TEOPETUIECKU BO3MOXKHOTO

Hroro no pazneny

41

Pa3nen 4. A3oTcoaep:kainiye OpranHndeckne coeTHHeHns

4.1

AMUHBI.
AMWHOKHUCIIOTEL. beku

12

AMWHBI — OPraHUYECKUE MPOU3BOAHBIC
ammuaka. Knaccudukanms aMiMHOB:
anudaTUIECKUe U apOMaTUUYECKHE;
NePBUYHBIC, BTOPUYHBIC U TPETUUHBIEC.
Crpoenue moseky, obmas hopmyina,
U30MepHsi, HOMEHKJIATypa U (pU3ndecKue
CBOMCTBA. XMMHUYECKOE CBOWCTBA
ann(paTUIECKUX aMIUHOB: OCHOBHBIE
CBOWCTBA, AIKWJIUPOBAHUE, PEAKLINU

C A30TUCTOU KUCIIOTOM.

Conu anKuiaMMOHUS.

AHWINH — IPECTABUTENIb aMUHOB
apomaTtuyeckoro psana. CtpoeHue
aHuinMHa. B3anMmHoe BiMsiHUE TPy

PackppIBaTh CMBICIT H3y4aeMBbIX
MOHATHUH (BBIIEISATh UX XapaKTePHBIC
IIPU3HAKK ) U IPUMEHSATH AT ITOHATHS
IIPY OTNIMCAHUU COCTaBa U CTPOCHUS
BEILIECTB, 11 OOBSICHEHUS
OTIIETHHBIX (DAKTOB U SIBJIICHHM.
Hcnonbs30BaTh XUMUYECKYIO
CUMBOJIMKY JIJISI COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpAIIEHHOI)
dbopmyI1 a30TCOAePIKAITUX
OpTraHUYECKUX BEIIECTB.

Onpenenars TPUHAIICHKHOCTD
a30TOCOJIEPKAIINX BEIIECTB
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aTOMOB B MOJIEKYJIe aHUJIMHA.
Oco0eHHOCTH XUMHYECKUX CBOMCTB
anunuHa. KauecTBeHHbIE peakiuu

Ha aHWIVH.

CnocoObI MojTydeHue u MpUMEHEHNE
anupaTUIEeCKUX aMUHOB U aHWJINHA

U3 HUTPOOEH307a.

AmuHOKHCIIOTE. HoMeHnkatypa u
n3omepusi. OTaeapHbIE TPEACTaBUTENN
0-aMHUHOKHUCJIOT: TJIMIAH, aJJAaHUH,
Qenunananun, ceput, 21ymamMuHo8as
Kucioma, 1usun, yucmeur. Onmuyeckast
UzoMepusi AMUHOKUCIIOM.!

D- u L-amunoxucromeor.

dusnyeckue cBOMCTBA aMUHOKHUCIIOT.
XHUMHUYECKHUE CBOMCTBA aMUHOKHCIIOT KaK
aM(OTEpHBIX OPraHUYECKUX COCTUHEHUN,
peaKkIus TMOJIUKOHICHCAITUH,
00pa3oBaHUE MENTUAHON CBA3U.
buonornueckoe 3HaUeHNE AMHUHOKHCIIOT.
CHHTE3 IIEITHIO0B.

benku kak npupoaHbIe MOJTUMEPHI.
[TepBuyHas, Bropu4yHasi ¥ TPETUIHAS
CTPYKTypa 06enkoB. XUMHUECKHE
CBOMCTBA OCJIKOB: THIPOJIN3,
JeHaTypalus, KaueCTBEHHbIE peaKIuu

Ha OCJIKH.

K OIpEJEIEHHOMY KJIacCy M0 COCTaBy
Y CTPOCHUIO, HA3bIBATh HX

0 CUCTEMAaTUYECKOU HOMEHKIAType;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OTZEJIbHBIX IIPEICTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npUMeHEeHue, GU3NUECKUE U
XMMHUYECKUE CBOMCTBA, BaYKHENIIME
CIIOCOOBI MOTYYCHUS TUITUYHBIX
MPEACTABUTEIIEN a30TCOIEPKALINX
COCIMHECHUMN.

OnuceiBaTh COCTAB, CTPYKTYPY,
OCHOBHBIE€ CBOMCTBA OCJIKOB;
MOSICHITH HA TpUMEpax 3HaUYCHUE
OEJIKOB JIJIsl OpraHn3Ma YesioBeKa.
[TIpoBOAUTH BEIYUCIHEHUS

JUISL OTIPEICTICHUS] MOJICKYJISIPHOM
(dbopMyJIbl OPraHUYECKOTO BEIIECTBA
110 MaCCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJISIINX B €70 COCTaB,
a TaKXKe M0 YPaBHEHUSIM XUMHUYECKUX
peaKIuu.

Hcnonb30Bath 001I€HAYYHBIE
METO/IbI TO3HAHUS

IPU CaMOCTOSITETEHOM
MJIAHUPOBAHUM, TTPOBEJICHUN U
ONUCAaHUH XUMHYECKOTO
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THlonamue 06 azomcoodeparcaujux
2emepOYUKIUYECKUX COCOUHEHUSIX.

[ lupumuounoswvie u nypunoswvie
ocHosanus. Hyxneunoguie kuciomol:
cocmas, cmpoenue u OUOI0SUYECKOe
pOIb.

JKCIepUMEHTAIbHbIE METOAbI
H3yYeHHUs BelIeCTB U UX MPeBPallleHHIA:
e JleMOHCTpaIuu:

— pacTtBopeHue OEJIKOB B BOJIE;

— JieHaTypalus OeJIKOB IPU HArPEBaHUH;
— II[BETHBIC PEaKINU OCJIKOB.

o [IpakTueckue paboTHI:

Ne 4. Pemenue skciepuMEHTaAIbHBIX
3a/1a4 10 TeMe «A30TCoIepHKalIue
OpraHUYECKUEe COCTUHEHUS,;

Ne 5 Peuienue sxciepuMeHTaIbHbIX
3aaa4 1o teMe «Pacno3naBanue
OPTraHUYECKUX COCTUHEHUI.

e PacuérHele 3a1aun:

— OIIpelIeNICHUEe MOJIEKYJISIPHON
(dbopMyIIBI OPraHUYECKOTO BEIIEeCTBA

110 MacCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJSIIIMX B €r0 COCTaB; MO Macce
(00BeMy) IPOIYKTOB CTOpaHUS;

0 KOJIMYECTBY BellecTBa (Macce,

JKCIepuMeHTa (J1abopaTopHbIe
OTIBITHI U IPAKTUYECKHE PabOThI).
CamocTosATENBHO IJITAHUPOBATH U
OCYIIECTBIISATH CBOIO
MO3HABATEJIbHYIO IS TETbHOCTD;
IPUHUMATh aKTUBHOE y4acTUE

B IPYNIOBOW Y4€OHOH ESITEIbHOCTH
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00bEMY) IPOAYKTOB PEAKIIMU

W/WJIN UCXOJHBIX BEIIECTB;

— pelIeHue pacCuETHBIX 3a1a4

Ha ONPENIECIICHHUE IO BBIXOJA MPOIYKTa
peaKuuu OT TEOPETUYECKU BO3ZMOKHOTO

Hroro no pazaeny

12

Pa3nen 5. BoicokoMoJieky isipHble COeTUHEHUS

5.1

BricokomonekysipHbie
COCINHEHUA

6

OCHOBHBIE MOHATHUSI XUMUU
BBICOKOMOJIEKYJIIPHBIX COCIMHEHUI:
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTENEHb NMOJUMEPU3ALAN, CPEIHSA
MoJsIeKysipHas Macca. OCHOBHBIE METOIbI
CHUHTE3a BEICOKOMOJIEKYJISIPHBIX
COEIMHEHUN — MOJIMMEPU3ALNS U
noJiukoHieHcanus. Ilpedcmasnenue

0 cmepeopezyspHOCU U
HAOMONEKYIAPHOU CIMPYKmMype
NOJIUMEPOB, 3A8UCUMOCTNL CBOUCME
NOUMEPOB OM UX MOAEKYAAPHO20 U
HAOMOJNEKYIAPHO20 CMPOEHUSL.
[Tomumepubie MaTepuansl. [lnactmaccesl
(MOJIMATUIICH, TTOJIUITPOIUIICH,
MOJIMBUHUWIXJIOPU, TTOJIUCTUPOII,
MOJIMMETHUIIMETAKPUIIAT, OJIUKAPOOHATHI,
noJidTUICHTepedTanar). Y Trunusamus u
nepepaboTKa miacTUKa.

DnacToMepbl: HaTypalbHbBIMU,

Brnanets n3ydaeMbIMU XUMUYECKUMU
MOHSATHUSIMH: PACKPBIBATh CMBICIT
M3y4aeMbIX TOHATUHN U IPUMEHSATH
9T MOHATHS TIPU ONMMKUCAHUU COCTaBA
U CTPOCHMS BBICOKOMOJIEKYJISIPHBIX
OpraHUYECKHUX BEIECTB,

JUIS1 OOBSICHEHUS OT/ICJIbHBIX (PaKTOB
Y SIBJICHUU.

Hcnonb30BaTh XUMHUYECKYIO
CHUMBOJIMKY JIJISI COCTaBJICHUS
CTPYKTYPHBIX (hOPMYJI BEIIECTB
(MOHOMEPOB U MOJIUMEPOB) U
YPaBHEHUN PEAKLINN IMOJIUMEPU3ALAN
Y TIOJIMKOHACHCAITUH.

OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHbIEC CBOMCTBA U TPUMEHEHHUE
Kay4yKoB, HauboJsee
pacnpocTpaHEHHBIX BUJIOB IJIACTMACC
Y BOJIOKOH.

Hcnonr3oBath 001IeHAYIHBIE
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CUHTETUYECKUE KaydyKH (OyTaaueHOBBIMH,
XJIOPOIIPEHOBBIM, U30MTPEHOBBIN) U
CWJIMKOHBI. Pe3nHa.

BonokHa: HaTypanbHbI€ (IIEPCTh, LIETK),
HCKYCCTBEHHbIE (BUCKO3a, allETaTHOE
BOJIOKHO), CHHTETUYECKHE BOJIOKHA
(KampoH U JaBCaH).

Ilonumepwl cneyuanbHo2o HA3HAYEHUS
(megnoHn, Kesnap, 31eKmponposoosujue
noaumepybl, buopasiazaemvle noauMepsl).
JKCIePUMEHTAIbHbIE METOABI
H3Y4YeHMs BELeCTB U MX NPeBpaLlleHU:
e J/[emoHCTpanuu:

— O3HaKOMJIEHUE ¢ o0pa3uaMu
IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH,
I1aCTMAaccC, Kay4yKOB.

e [IpakTuueckue paboTHI:

Ne 8. Pemienue skcriepuMeHTATBHBIX
3anay no treMme «Pacrno3HaBanue
IJIACTMACC U BOJIOKOH»

METO/BI TIO3HAHUS
IIPU CaMOCTOSATEIFHOM
TUTAHWPOBAHUH, TIPOBEICHUH U
OTIMCAaHUHM XUMHUYECKOTO
JKCIIepUMeHTa (J1a0opaTopHbIC
OTIBITHI U TIPAKTUYECKUE PAOOTHI)

Wroro o pazgeny 6
OBILEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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11 KUIIACC

Haumenosanue
No KomnuuecTtBo OCHOBHBEIE BUBI JIEATEIILHOCTH
pa3/iesioB U TEM [IporpammHoOe cosiepkaHue
n/m 4acoB oOyJaromuxcs
y4eOHOro npeaMera
Pa3znen 1. Teopernueckue 0CHOBbLI XHMUM

1.1

CrpoeHue atoma.
[Teproanueckuii 3aKOH
u [lepuoanyeckas
CHCTEeMa XUMHYSCKHUX
3JIEMEHTOB

J.1. MenneneeBa

9

AtoM. CocTaB aTOMHBIX SIAEP.
XUMHUYECKUM 31eMeHT. M30TOomsI.
Kopnyckynapno-eonnosoti oyanusm,
0BOUCMBEHHAS NPUPOOA NeKMPOHA.
CtpoeHue 3JeKTPOHHBIX 00010UeK
aTOMOB, K8AHMOBbLE YUCIA.
DHEpPreTUIeCKue YPOBHHU U TIOTYPOBHH.
Atomubie opoutanu. Knaccuduxarus
XUMHUYCCKHX 3JIEMEHTOB (S-, p-, d-, f-
aJeMeHTHl). PacmpeneneHue 3JeKTpoOHOB
110 ATOMHBIM OPOUTATISAIM;, NPUHLYUN
MUHUMYMa 3Hepeuu, npunyun Ilaynu,
npasuio XyHoa. INESKTPOHHbIS
KoH(puryparuu aroMoB daeMeHToB [ — IV
NIEPHOJIOB B OCHOBHOM U BO30YKJICHHOM
COCTOSIHUH, DJIEKTPOHHBIE KOH(UTypaluu
HUOHOB.

Tlousmue 06 3Hepeuu uonuzayuu,
SHepauU cpooCcmea K J1eKMmpoHy.
DJIEKTPOOTPHUIIATEIILHOCTD.
[Tepnonnueckuii 3axoH u [lepuoanueckas

PackppIBaTh CMBICIT U3y4aeMBbIX
MOHSATUM (BBIJCTSATH UX XapaKTEPHbIE
MIPU3HAKH ) U IPUMEHSATH AT ITOHATHS
IIPU OTIMCAHUU COCTaBa M CTPOCHUS
BEIIECTB, JUISI OOBSICHCHUS
OTJIETHHBIX (DAKTOB W SIBJICHHM.
PackpeIBaTh CMBICT TEPUOTUIECKOTO
3akoHa [[. 1. MenaeneeBa u
JEMOHCTPHUPOBATH €TI0
CUCTEMATU3HUPYIOIIYIO,
OOBACHUTENIbHYIO U
MPOTHOCTHYECKYIO (DYHKITHU.
XapakTepu30BaTh AICKTPOHHOE
CTpPOCHHUE aTOMOB (B OCHOBHOM U
BO30YXKJIEHHOM COCTOSIHUH) M HOHOB
XUMHUYECKHUX djieMeHTOoB 1 — 4
TIEPHOJIOB M X BaJICHTHBIC
BO3MOYXHOCTH, UCTIOJIb3YSI TIOHSATHUS
S-, p-, d-21eKTpOHHBIE OpPOUTAIIH,
SHEPTEeTUYECKHUE YPOBHH.

OOBSACHATH 3aKOHOMEPHOCTH
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CHCTEMa XMMHUUYECKHUX DJIEMECHTOB

J.1A. MenpneneeBa. CBs3b
[Teprnoanveckoro 3aKoHa u
[Tepuoauueckoil CUCTEMbBI XUMUYECKHUX
3JIEMEHTOB C COBPEMEHHOM T€OpHUe
CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX
Y CJIO’KHBIX BEILIECTB MO rpynmnam u
nepuojiaM. 3Ha4eHUe NEePUOIUIECKOTO
3akoHa .M. MeHaeneena.
IKCNePUMEHTAIbHbIE METO/IbI
U3y4eHMsl BEeLECTB U UX MpeBpallleHUId:
e J/[emoHCTpauuu:

— Buabl Tabumn «Ilepuoauueckas
CHCTEMAa XMMHUYECKHUX DJIEMEHTOB

.. MenpaeneeBay»

M3MEHEHHUS CBOMCTB XUMUYECKUX
AJIEMEHTOB U UX COCTUHEHUHN

10 MEPUOJIaM U rpynmnam
[Teprnoanyeckoit CUCTEMBI

. 1. MenneneeBa

1.2

CrpoeHue BemecTna.
MHoroo6pazue
BEILECTB

11

XuMu4deckast cBsI3b. BuJIbl XUMHUUECKOM
CBSI3U: KOBaJICHTHAs, HOHHA,
MeTaJundeckas. MexaHu3Mbl
00pa3oBaHUs KOBaJICHTHOM CBSI3H:
O0OMEHHBIN U TOHOPHO-AKIIETITOPHBIM.
DHeprus v JyuHa cBsizu. [lonspHOCTS,
HANPaBJIECHHOCTh U HACHIIIIAEMOCTh
KOBAJICHTHOU CBs3U. KpaTHbIe CBs3H.
BopopoaHas cBa3b. MeXMONEKYIIAPHBIE
B3aNMOJIEUCTBUSL.

PackpeiBaTh cMbICT U3y4aeMbIX
MOHSATUM (BBIJCTSATH UX XapaKTEPHbIS
NIPU3HAKK ) U IPUMEHSATH 3T ITOHSTHS
IIpY OMHUCAHUU COCTaBa U CTPOCHUS
BEIIECTB, IS OOBSICHEHUS
OT/ICJIbHBIX (DAKTOB U SIBJIICHUIA.
OnpenensaTh BUAbI XUMHUYECKOMN
CBSI3M (KOBaJICHTHOM, HOHHOM,
METaNINYECKON, BOJTOPOIHOM)

B COCIUHECHUSX, TUII
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BaneHTHOCTh U BaJ€HTHBIE BO3MOKHOCTH
aToOMOB. [ ubpuouzayusi amomHvix
opbumareti. CBA3b JJIEKTPOHHON
CTPYKTYPBI MOJEKYH C UX
r€OMETPUUYECKUM CTPOCHUEM

(Ha mpuMepe COeAMHEHUI 2JIEMEHTOB
BTOPOIO MEPUOJIA).

[IpencraBieHne 0 KOMIUIEKCHBIX
coennHEeHNX. COCTaB KOMIIJIEKCHOTO
MOHA: KOMILJIEKCOOOpa30BaTeb,
murasasl. KoopauHannoHHOE 4uco.
HoMenknaTypa KOMIUIEKCHBIX
COEIMHEHM. 3HaUE€HNE KOMIUJIEKCHBIX
coennHeHnii. [lonarne

0 KOOPJIMHAIIMOHHON XUMUHU.
BemecTa MOJIEKYJIIpHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUSI.

Tumbl KPUCTALTUYECKUX PEIIETOK
(CTpYKTyp) U CBOMCTBA BEILLECTB.
[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
Uctunnsie pactBopsl. lIpencrasnenne
0 KOJJIOUJIHBIX pacTBopax. CrocoObl
BBIPaKEHUS KOHIICHTPAIIMU PACTBOPOB:
MaccoBas 10JIs BEIIECTBA B PACTBODPE,
MoJIsIpHast KOHLIeHTpanus. HaceieHHbie
Y HEHACHIIIIEHHbBIE PACTBOPBHI,
pacTBOpuMOCTh. Kpucramnoruaparsl.

KPUCTAINYECKOU PEIIETKN
KOHKPETHOT'O BEIECTBA.

OOBACHATH MEXAHU3M 00pa30BaHUs
KOBAJICHTHOU CBsI3H (OOMEHHBIN 1
JOHOPHO-AaKENTOPHBIN).
Onpenenars BAIEGHTHOCTh U CTENECHb
OKHUCJIEHUSI XUMUYECKUX 3JIEMEHTOB
B CO€JIMHEHUAX Pa3JINYHOTO COCTaBA.
OOBACHATH 3aBUCUMOCTh CBOICTB
BEILECTB OT BUAA XUMHUUYECKON CBSI3U
Y TUIA KPUCTAINYECKON PEIETKH.
[IpoBONUTH BEIYMCIICHHUS

C MCTOJb30BAHUEM MOHATHS
«MaccoBasi J10JIsl BEIECTBA

B PacTBOpE»
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Knaccudukanus 1 HOMEHKIIaTypa
HEOPraHUYECKHUX BEIIECTB.
IKCNePUMEHTAIbHbIE METO/IbI
U3y4YeHHUs BelleCTB U UX MPeBPAIleHHIA:
e J/[emoHCTpanuu:

— MOJICJIM KPUCTAINIUYECKUX PELICTOK.

e PacuérHble 3a1a4u:

— C MCIIOJIb30BaHUEM MOHATHHI
«MaccoBas J10J1s1 paCTBOPEHHOTO
BEIIECTBA», «MOJISIPHAS] KOHLICHTALIHS

1.3

XHUMHYECKHE pPCaKIuu

19

Knaccudukanus XuMUYECKUX peakui
B HEOPraHWYECKON U OPraHU4eCKOU
XUMUU. 3aKOH COXPAaHEHHS MacChl
BELIECTB; 3aKOH COXPAHEHUS U
IPEBPALLECHUS SHEPTUH ITPU XUMHUYECKHUX
peakuusx. TennoBbie 3 PEeKThI
XUMHUYECKUX PEAKIUH.
TepMoxuMuyeckue ypaBHEHHS.
CKOpOCTh XMMHYECKOM pEaKIMH, €€
3aBHCHUMOCTD OT Pa3JIMYHBIX (PaKTOPOB.
['oMoreHHbI€ ¥ TeTePOreHHbIE PEAKIIH.
Karanus u katanus3aTopsl.

OO6patumbie U HEOOpaTUMBIEC PEAKIIHH.
Xumnueckoe paBHoBecue. KoncranTa
XUMHUYECKOTO paBHOBeCHUS. DaKTOpHI,
BJIMSIOIINE HA MTOJI0KEHNE XUMUYECKOrO
paBHOBECHS: TEMIIEPATypa, JABJICHHE

PackpbiBaTh CMBICIT U3y4aeMbIX
MOHATHUH (BBIJIEIATh UX XapaKTepPHBIC
MPU3HAKKN) U IPUMEHSATH AT MOHATUS
IIPY OTTMCAHUU COCTaBa U CTPOCHUS
BEILIECTB, 11 OOBSICHEHUS
OTIIETHHBIX (DAKTOB U SIBJIICHHM.
KnaccudurupoBars xumMuueckue
PEeaKIMK MO Pa3TuYHBIM MTPU3HAKAM
(4HUCIly U COCTaBY pearupyrommx
BEIIECTB, TEIUIOBOMY 3P heKTy
peakuu, U3MEHEHUIO CTEIICHEN
OKHUCJICHUS DJIEMCHTOB,
00paTUMOCTH, Y4aCTHIO
KaTaJiM3aropa u T.1.);
CaMOCTOSITEIILHO BHIOUPATH
OCHOBAHUS ¥ KPUTEPUU

JUTS KITaCCU(PUKALIMM XUMUYECKHUX
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Y KOHLICHTPAIIMK BEUIECTB, YYaCTBYIOIIUX
B peakuuu. [ Ipuanun Jle [llarense.
DIEKTPOIUTHYECKAST TUCCOIAALIHSL.
CusbHbIE U cl1a0ble 3JIEKTPOJIUTHI.
Crenenp quccounauuu. Monnoe
npouzgeodenue 600vl. Cpeaa BOJAHBIX
pacTBOPOB: KUCJIOTHAS, HEUTpaIbHAas,
menoyHas. BogopoaHsiil moka3arenb
(pH) pactBopa. I'maponus coet.
Peakuuu noHHOTO OOMEHA.
OKUCIHUTENBHO-BOCCTAHOBUTEIIbHbBIC
peakunu. CTEneHb OKUCICHUS.
OkuciauTenab 1 BOCCTAHOBUTEII.
[Ipouecce! okucieHus u
BOCCTaHOBIICHUS. BaxkHenmue
OKHCIIUTENIM U BOCCTAHOBUTENIN. MeTo]
AIIEKTPOHHOTO OanaHca. DIEeKTPOIU3
pacTBOPOB U PacIJIaBOB BEIIECTB.
JKCIEePUMEHTAJIbHbIE METOAbI
U3yUYEeHUs BeleCcTB H UX
NpeBpalieHu:

e J/lemoHCTpanuu:

— pasyioKeHHEe EPOKCHIa BOJAOPOIa
B IIPUCYTCTBUM KaTajln3aTopa.

e JlaGopaTopHBbIE OTBITHI:

— IPOBEIECHUE PEAKLINII HOHHOTO
oOMeHa;

pEaKIuu.

OOBACHATH 3aKOHOMEPHOCTH
MPOTEKAHNS] XUMUYECKHUX PEAKIIAMA

C Y4ETOM UX DHEPreTUYECKUX
XapaKTePUCTHK, XapaKTeP U3MEHECHUS
CKOpPOCTH XMMHUYECKON pEeaKIuH

B 3aBUCHMOCTH OT Pa3IUYHBIX
(bakTOpoB, a TAKXKE XapaKTep
CMEILIEHHS] XUMUYECKOTO PABHOBECHS
MO/ BIUSTHUEM BHEIIHUX
BO3JICUCTBUM (MPUHIIUITT

Jle lllaTenwe).

PackppiBaTh CyniHOCTS:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peakuuii MocpeACTBOM COCTABIICHHUS
AJIEKTPOHHOTO 0ajaHca ATUX
peakIuii; peakiuii HOHHOTO OOMEHa
IIyTEM COCTABJICHHS UX MOJHBIX U
COKpaIEHHBIX MOHHBIX YPaBHEHHUI;
peaKUMM TUAPOIIN3A, PEAKLIHI
KOMITJIEKCOOOpa30BaHUS

(Ha mpuUMepe TUAPOKCOKOMITIIEKCOB
[[MHKA U aJTIOMUHUA).

[IpoBOIUTH U ONIUCHIBATH
XUMUYECKUN IKCTIEPUMEHT:
ONPEICIICHUE CPEJIbl BOJHBIX
PacTBOPOB BELIECTB; IPOBEJICHHE
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— OIpeaereHue Cpebl paCTBOPOB
BEILIECTB C TOMOIIBIO YHUBEPCAIBHOTO
UHIUKATOPA.

o [IpakTuueckue pabOTHI:

Ne 1. Bousitnue pa3nudHbiX (pakTopoB

Ha CKOPOCTh XMMHUYECKOU peaKinu;

Ne 2. Bnusinue pa3inndsbix pakTopoB

Ha MOJIOKEHUE XMMUYECKOTO PABHOBECHS;
Ne 3. Xumuyeckue peakiivu B pacTBOpax
AJIEKTPOJIUTOB.

e Pacuérnrle 3agauu:

— Ppacy€Tbl MACChI BELIECTBA

WK 00bEMa I'a30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce

UM 00BEMY OJIHOTO U3 YUaCTBYIOIIUX

B PEAKIINU BEILIECTB;

— BBIYUCIIEHUE MacCOBOM J0JU U
MOJISIPHOM KOHIICHTPAIIMX BEIIECTBA

B pacTBOpE;

— BBIUHCIIEHUE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOYKTa
peaKIuu, €CIu OJIHO U3 BEIIECTB 1aHO

B BHUJIE pACTBOPA C OMPEACICHHOMN
MAacCCOBOM J0JIEW paCTBOPEHHOTO
BEIlIECTBA

peakLMii FOHHOTO 0OMEHA; U3yUYECHHE
BIIUSIHUSA PA3IUYHBIX (PAaKTOPOB

Ha CKOPOCTh PEAKIUH U MOJO0KEHUE
XUMHYECKOTO PaBHOBECHSI.
CrnenoBaTh rpaBuiiaM MOJIb30BAHUS
XMMHUYECKOUN MTOCYA0MN U
71a060paTOPHBIM 000PYAOBaHUEM.
[IpencraBasTh pe3ynbTaThl
XUMHYECKOTO SKCTIEpUMEHTA

B (hopMe 3anucu ypaBHEHUH
COOTBETCTBYIOIINX PEAKIUN

U JleJaTh BBIBOJIBI HA UX OCHOBE.
[IpoBoAUTH BHIYMCIICHUS:

C UCIIOJIb30BAHUEM MOHSTHS
«MaccoBasi 10J1s1 BELECTBa

B pacTBOPE», a TAKXKE M0 YPaBHEHUSIM
XUMHUYECKUX PEaKIUi, B TOM YHCIIe
TEPMOXHUMHUYECKHUE PACUETHI

Hroro no pazaeny

39
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Paznen 2. Heopranudeckasi XuMus

2.1 | Hemeraiuisl

31

[TonoxeHue HEMETaIIOB

B [lepronyeckoi CUCTEME XUMUYECKUX
anemeHToB /[[.M. MeHpaeneeBa u
OCOOEHHOCTH CTPOEHHUS X aTOMOB.
®dusznvecKre CBOMCTBAa HEMETAJIIOB.
AJIOTpOIUSI HEMETAIOB (Ha TpUMeEpe
KHCJIOpOa, cephl, pocdopa u yriaepoaa).
Bonopoa. Ilonyuenue, ¢pusnyeckue u
XHMHUYECKUE CBOMCTBA (peakiuu

C MeTaJyIaM{ U HEeMeTaJlJIaMH,
BOCCTaHOBJICHUE OKCUIOB U COJIEH).
IM'uapunel. TONIMBHBIE 3JIEMEHTHI.
I'anmorensl. Haxoxaenue B npupone,
CHoCcOOBI MoMy4YeHus: (PU3NYECKUE U
XHMHUYECKHE CBOMCTBA.
I'anorenoBogopoasl. Baxueiimme
KHUCJIOPOJICOJICpIKAIINE COCTUHCHUS
rajioreHoB. JlabopaTopHbie U
IPOMBIIILJICHHBIE CITOCOOBI MOTYyUCHUS
rajgoreHoB. [I[puMeHeHne TaIOreHOB U UX
COE€IMHEHUM.

Kucnopon, o3o0H. JJaboparopHbie u
ITPOMBIITIICHHBIE CTTOCOOBI MTOTYUYEHUS
kuciopoaa. Guznyeckne 1 XUuMHUYECKHE
CBOMCTBA KUCJIOPOJIa ¥ 030HA; X
npuMeHeHue. OKCUabl U NEPOKCHU/IBI.

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHSATUM (BBICTSATH UX XapaKTEPHbIE
MPU3HAKN) U IPUMEHSTh 3TU MOHITHUS
IIPU ONMCAHUU COCTaBa U CTPOEHUS
BEIIIECTB, ST 00BSICHEHUS
OTJIETBHBIX (DAKTOB U SBJICHUM.
OOBACHATH 001IME 3aKOHOMEPHOCTH
B UBMEHEHHUH CBOMCTB HEMETAILJIOB U
UX COCIMHEHUH C YYETOM CTPOCHUS
UX aTOMOB U TIOJIOKEHUSI

B [lepnoanueckon cucreme
XUMUYECKUX DJIEMEHTOB

1. 1. Menpeneena.
XapakTepu3oBaTh (OMKUCHIBATH)
001111Me XUMUYECKUE CBOMCTBA
HEMETAJUIOB, UX BaKHEUIIINX
COCJIMHEHUH, ITOATBEPKIAAS ITO
OTNMCaHue MpUMEpaMu ypaBHEHUM
COOTBETCTBYIOIINX XUMUYECKHUX
peaKIuu.

CocTaBisATh ypaBHEHUS
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii U peakifii HOHHOro oOMeHa
U PacKpbIBATh UX CYIIHOCTh

C TIOMOIIIBIO AIEKTPOHHOTO OaslaHca
Y NOHHBIX YPABHECHUU.
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Cepa. Haxoxpaenue B mpupoze, crnocoObl
MOJIy4eHUS], PU3NUECKHE U XUMUYECKHE
cBoiictBa. CepoBOIOPO/I, CYyIb(UIBIL.
Oxcunpl cepbi(IV) u (VI). Ceprucras u
CepHasi KUCJIOTHI U X COJIU.
Oco0eHHOCTH CBOMCTB CEPHOM KUCIIOTHI.
[Tpumenenue cepsol U €€ COeTUHEHUH.
A3zot. Haxoxaenue B mpupojie, Cnocoobl
MOJIy4eHUS], PU3NUECKUE U XUMUYECKHE
cBOMCTBAa. AMMHAK, HUTPUJIBI. OKCUIBI
azota. A30TUCTasi M a30THAsI KUCIIOTHI U
ux coyii. OCOOEHHOCTH CBOMCTB a30THOU
KUCIOTHI. [IpuMeHenne azorta u ero
COEIMHEHUI. A30THBIE yIOOPEHHUS.
®docdop. Haxoxaenue B mpupose,
CHOCOOBI MOMy4YeHus, (PU3NUECKUE U
XuMH4Yeckue cBorictBa. dochuas u
dbochun. Oxcunsl pocdopa,
optoocdopHas KUCIOTa U €€ COJIH.
Memacgocghopras u nupoghocghopnas
Kuciomol, gpocghopucmas u
gocghoprosamucmasn kuciomol.
ITpumenenue dhocdopa u ero
coenunennit. ®ochopHeie ynoopeHus.
Yraepoa. Haxoxienre B mpupoe,
CIIOCOOBI TTOTyueHHUsI, PU3UIECKUE U
XUMUYECKre CBOMCTBA. OKCUIBI

XapakTepu30BaTh BIUSHHE
HEMETAJUIOB U UX COCMHEHHI

Ha KUBbIC OPTaHU3MBbI; OIUCHIBATh
PUMEHEHUE B PA3IUYHBIX 00JACTAX
MPAKTUYECKOMN AEATEIbHOCTU
YEJIOBEKa.

[TonTBepKaaTh CylIECTBOBAHUE
TEHETUUYECKOU CBA3U MEXKITY
HEOPraHMYECKUMH BEUIECTBAMU

C ITIOMOILBIO YPAaBHEHUM
COOTBETCTBYIOIINX XUMHUUYECKUX
peaKuui.

[IpoBoauTk peakuuu,
MOATBEPKAAIOIINE KaYeCTBEHHBIN
COCTaB BENIECTB; PaCliO3HaBATh
OTIBITHBIM MMYTEM aHUOHHBI,
MPUCYTCTBYIOIIHNE B BOJHBIX
pacTBopax.

Habntonats u onuckiBaTh
JN€EMOHCTPALIMOHHBIN SKCIIEPUMEHT;
CaMOCTOSITEJIbHO TUIAHUPOBATD,
MPOBOJIUTH U OMHUCHIBATH
XAMUYECKUN SKCIIEPUMEHT
(JtabopaTopHbIE ONBITHI U
npakTuYecKkue paboThl);
NPEACTABIATH PE3YJIbTATHI
XUMUYECKOT0 3KCIIEPUMEHTA
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yraepoaa(Il) u (IV), yroibHas kuciaora u
ee conu. [IpumeHeHue yrieposaa u ero
COEIMHEHUM.

Kpemuuit. Haxoxnenue B npupoje,
CHOCOOBI MOTy4YeHHUs, PU3NIECKHE U
XuMHUeckue cBorcTBa. OKcug
kpemuusI(I1V), kpeMHueBas Kuciora,
cunukatel. [I[puMeHeHrne KpeMHHUS U €T0
coenquHeHun. CTEKI0, €ro MOJyYeHHUeE,
BUJIBI CTEKOJL.

JKCNepuMeHTATbHbIE METObI
H3y4YeHHs BellleCTB ¥ MX NMpeBpaleHuli:
e J/[emoHCTpanuu:

— 00pa3Ibl HEeMETAJIIOB,

— Topenue cephl, pocdopa, xkemnesa,
MarHusi B KUCIOPOJIE.

e JlaGopaTopHBbIE OIBITHI:

— Ka4yeCTBCHHBIE PEaKITUU

Ha HEOPTaHMYECKUE HOHBI i KATHOH
BOJOPOJA;

— TOJy4YeHHE U COOMpaHue Ta30B.

o [IpakTrueckue pabOTHI:

Ne 4. Pemenue skcnepuMEHTAIIbHBIX
3ama4 o Teme «l amoreHsy;

Ne 5. Pemienue skcniepuMeHTATBHBIX
3a1a4 1o TeMe «Cepa U ee COeIMHEHUSD.

B (popMe 3aIucu ypaBHEHUHN
COOTBETCTBYIOIIMX PEAKIUHI U 1€TIaTh
BBIBO/IBI HA UX OCHOBE.

CrnenoBaTh paBujiaM MMOJIb30BAHUS
XMMHUYECKOUN MTOCYA0MN U
1a00paTOPHBIM 000PYIOBAHHUEM.
[IpoBONUTH BEIYUCIICHHUS

110 YPaBHEHUSM XUMUYECKUX
peaKuui.

CamOoCTOATENBHO IUTAHUPOBATH U
OCYLIECTBJIATH CBOIO
NIO3HABATEJIBHYIO JEATEIBHOCTD;
IPUHUMATh aKTUBHOE y4acTue

B IPYNMNOBOW y4eOHOH ESITEIbHOCTU
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Ne 6. Pemienne sKCriepuMeHTAIBHBIX
3a/1a4 1o TeMe «A30T 1 ¢hochop U ux
COEIUHEHUSD.

e PacuéTHbIC 3aJaUN:

— BBIYMCIICHUE MACChl BEIIECTBA

WK 00beMa T'a30B MO U3BECTHOMY
KOJINYECTBY BEIIECTBA, MacCe WIH
00BbEMY OJTHOTO U3 YYaCTBYIOIIHUX

B PEaKIIMU BEILIECTB;

— BBIYKCIIEHHE Macchl (00beMa,
KOJINYECTBA BEIIECTBA) MPOIYKTOB
peaKuuu, €CIu OJTHO U3 BEIIECTB UMEET
IpUMECH;

— BBIYHMCJICHHUE MacChl (00BbeMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA
peaKkIuu, €CIu OJIHO U3 BEIIECTB 1aHO
B BUJIC PACTBOpPA C OMPEACICHHON
MAacCCOBOM JI0JI€ paCTBOPEHHOTO
BEILIECTRA;

— BBIYUCJICHUE BBIX0/1a MPOAYKTA
peakIuy OT TEOPETUUECKH BO3MOKHOTO

2.2

MeTaiel

23

[Tonmoxenue merainnos B Ilepuoandeckoi
CUCTEME XMMHUYECKUX DJICMEHTOB.
Oc00EHHOCTH CTPOEHUS DIIEKTPOHHBIX
000J104€K aTOMOB METAIIJIOB.
Pacnpocmpanenue xumuueckux
91EeMEHMOB-MEeMAN08 8 3eMHOU KOpe.

PaCI(pBIBaTB CMBICJI U3y4aCMbIX

MOHATUM (BBIIETSATH UX XapaKTEPHbIE
MPU3HAKU) U IPUMEHSTH 3T MOHITHUS

IIPH OMMMCAHUN COCTaBa M CTPOCHHMS
HEOPTaHWYCCKUX BEIICCTB,
JU1s1 OOBSCHEHUS OTACIBHBIX (DAKTOB
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OO01ue ¢pusnyeckue CBOWCTBAa METAIJIOB.
[IpumeHeHne MeTaIoB B OBITY, IPUPOE
1 TexHHUKe. CIUTaBbl METAJIOB.
DNEeKTPOXUMHYECKUI psAJl HATPSHKEHUI
MeTaiioB. O01mue crnocoOb! NOIyYEHUS
METAJUIOB: TUAPOMETAILTYPIHS,

IMUPOMCTAIITIYPI'UA, JICKTPOMCETALIIYPIrUA.

[ToHATHE O KOPPO3UN METAILIOB.
CrocoOBI 3alIUTHl OT KOPPO3HH.
OO6m1as xapakTepucTUKa METaIOB

| A-rpymisl [lepronnueckoit cUCTEMBI
XAMUYECKHUX 3JIEMEHTOB. Hatpuii u
KaJIui: oJTydeHue, Gu3nIecKue u
XUMUYECKUE CBOMCTBA, MPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCTUHECHUH.
OO6m1as xapakTeprucTUKa METaJIJIOB

Il A-rpynms! [lepuoanueckoi CUCTEMBI
XUMHUYECKHUX BJIEMEHTOB. Maruuii u
KaJIBIIUI: TIOTy4yeHue, puznueckue u
XUMUYECKHE CBOMCTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COCTUHCHUH.
JKecTkocTh BOJIBI M CITOCOOKI €€
yCTpaHEHHUS.

ATIOMUHWI: TOTy4YeHne, GU3NIECKue U
XHMHYECKUE CBOMCTBA, MPUMEHEHUE
MIPOCTOI0 BEIIECTBA U €TI0 COCTMHEHMUIA.
AmMdoTepHbIE CBOMCTBA OKCHJIA U

U SIBJICHUM.

OOBsACHATH 00IIIHE 3aKOHOMEPHOCTH
B U3MCHCHUHU CBOMCTB 3JIECMECHTOB —
METAJIJIOB U UX COCAUHEHUM C YUETOM
CTPOEHHUS UX aTOMOB U MOJIOKECHUS
B [lepuoanueckont cucreme
XUMHUYECKHUX DJIEMECHTOB

. 1. Menpeneena.
XapakTepu3oBaTh (OMKUCHIBATH)
0011IMe XMMHYECKHE CBOMCTBA
METAJJIOB, MX Ba)KHEUIIINX
COCIMHECHUH, MIOATBEPK A 3TO
ONMCAHUE TPUMEPAMU YPABHCHUHN
COOTBETCTBYIOIIUX XUMHUYECKHUX
peaKkiuii; MIPUMEHEHUE METAJIJIOB

B Pa3JIMYHBIX 00JIACTAX
MPAKTUYECKOMN IEATETBbHOCTH
YEJI0BEKA, a TAKKE MCIOJIb30BaHUE
UX JUIS1 CO3/IAHUSI COBPEMEHHBIX
MaTepUagoB U TEXHOJIOTUH.
OnuceIBaTh CIIOCOOBI 3aIIUTHI
METAJJIOB OT KOPPO3UHU.
PackpsiBaTh CylmiHOCTb
OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIX
peakiuii TOCPEICTBOM COCTABIICHUSA
3JICKTPOHHOTO 0ajaHca dTUX
peaKIuu.
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TUAPOKCU]IA ATIOMUHUSA,
TUAPOKCOKOMITIIEKCHI ATFOMUHUSL.
OO6mrast XxapaKTepUCTUKA METAJIJIOB
no6ouHbIX noarpymnmn (b-rpymi)
[Tepuoauueckoil CUCTEMBbI XUMHUYECKUX
AJIEMEHTOB.

Pu3NYECKUE U XUMUUYECKUE CBOMCTBA
Xpoma u ero coequHeHud. OKCUubl U
rugpokcuabl xpoma(ll), (1) u (V1).
XpoMatbl U TUXPOMATHI, KX
OKHCIIUTEIIbHBIE CBOKCTBA. [loyueHue u
MIPUMEHEHUE XpoMa.

DU3NYECKUE U XUMUYECKHUE CBOMCTBA
Maprasiia u ero coequHeHuii. OCHOBHBIE
coenunenus maprauua (I11), (IV), (V) u
(VII). IlepmaHranaT Kajius, €ro
OKHCJIMTEIIbHBIE CBOMCTBA.

Dur3nUECKUEe U XUMAYECKHUE CBOMCTBA
JKese3a M ero coequHeHu. OKCUIbI,
ruapokcuabl u cou xenesa(ll) u (11).
[TonmydyeHne u npuMEHEHUE Kelle3a U ero
CIJIaBOB.

Menp: nonydeHue, GUndecKue u
XUMUYECKHE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEIIECTBA U €TI0 COSIUHEHUM.
[{uuk: nomyuenue, pusndeckue u
XUMUYECKUE CBOICTBA, MPUMEHEHHE

[IpoBOaUTH peakiuuy,
MOATBEPKAAIOIINE XapaKTepHbIE
CBOMCTBA U3y4Ya€MbIX BEUIECTB,
pacro3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJIOB, TPUCYTCTBYIOIINE

B BOJHBIX PACTBOpax.

IIpoBOANTH 1 OIIUCHIBATH
XUMUYECKUN IKCIIEPUMEHT
(J1abopaTOpHBIE OIBITHI U
paKTHYECKUE paboThl);
IPENCTABIATh PE3YIbTaThI
XUMHUYECKOTO KCIIEPUMEHTA

B (hopMe 3amucu YpaBHEHH
COOTBETCTBYIOIIMUX PEAKIUHN U JI€TaTh
BBIBOJIBI HA X OCHOBE.

CrnenoBaTh npaBujiaM MOJb30BAHUS
XAMHUYECKOU TTOCYI0U U
71a60paTOPHBIM 000PYAOBaHUEM.
[IpoBOAUTH BEIYUCIICHHUS

10 YPaBHEHUSIM XUMHUYECKUX
peaKIuu.

CamMOCTOSTENBHO INTAHUPOBATH U
OCYLIECTBJISTH CBOIO
MO3HABATEIIbHYIO JESATEIbHOCTD;
IPUHUMATh aKTUBHOE y4acTue

B IPYIINIOBOM yueOHO! ASITETbHOCTH
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IPOCTOTO BEIIECTBA U €T0 COSAMHEHUH.
AMdoTepHbIe CBOWCTBA OKCHIA U
TUAPOKCUA [IUHKA, THAPOKCOKOMILIIEKCHI
IIAHKA.

JKCNepuMeHTATIbHbIE METOAbI
U3y4eHHUs BelleCTB U UX MPeBPAIleHHIA:
e J/[emoHCTpanuu:

— KoJuleKIus «MeTauibl ¥ CIUIaBbD»;

— B3aUMO/JICHCTBUE HIEJIOYHBIX U
HIEJI0YHO3EMENTBHBIX METAIIJIOB C BOJION
(BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB).

e JlaGopaTOpHbIE OMBITHI:

— B3aUMO/ICHCTBUE HIEJIOYHBIX U
HIEJI0YHO3EMENBHBIX METAIIJIOB C BOJIOM
(BO3MOXXHO HCIIOJIb30BaHHUE
BUJIEOMATEPUAIIOB);

— B3aUMOJICUCTBUE THIPOKCHUIOB
QTIOMUHUS U IMHKA C pacTBOpaMu
KHCJIOT U IISJIOYCH;

— KA4YeCTBEHHBIC PEAKIIUU HA KAaTHOHBI
METaJIJIOB.

o [IpakTrueckue paboOTHI:

Ne 7. Pemienue aKcriepuMeHTaIbHbIX
3a/1a4 1o TeMe «MeTaibl TJIaBHbIX
NOATPYIII;
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Ne 8. Pemenne sKkCiepuMEHTAIBHBIX
3a/1a4 1o TeMe «MeTasibl MOOOYHBIX
MOATPYIII.

e PacuéTHbIC 3aJaUN:

— BBIYHCJIEHUE MacChl (00BbeMa,
KOJIMYECTBA BEIIECTBA) MPOYKTa
PEaKLMH, €CIIU OJHO U3 BEIIECTB JJAHO
B BUJIC PACTBOpPA C ONPEAECICHHON
MAacCCOBOM JI0JI€ paCTBOPEHHOTO
BEILIECTBA, UM UMEET MPUMECH;

— BBIYHCJICHHUE MacChl (00BbeMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTA
PEAKILMH, €CIIU OJHO U3 BEIIECTB JJAHO
B BHUJIC PacTBOpa C OMPEACICHHON
MAaCCOBOM JIOJIEH PACTBOPEHHOIO
BEIIICCTBA;

— BBIUMCJICHUE BBIXO/Ia MPOAYKTA
PEAKLHMHU OT TEOPETUYECKU BOZMOKHOTO

Hroro no pazgeny 94

Pasznea 3. XumMusd 4 :KU3HL

3.1 | Metobl mo3HaHUSA 9 Ponb xumuu B o0ecneueHun PackpbIBaTh posib XUMUU B PEILICHUN
B XMMHHU. YCTOMYHMBOTO Pa3BUTHS YEIIOBEUECTRA. HHEPreTUUECKUX, CHIPbEBBIX U

XUMUS U )KU3HD

ITonsTue o HAaYYHBIX MCTOJaX IMO3HAHUA

U MCTOJO0JIOTMHU HAYYHOI'O HCCIICTOBAHUS.

HaquHe IMPUHIOUIIEI OpraHn3alun
XUMHUYCCKOI'O IIPONU3BOJICTBA.
HpOMBIIHJIeHHBIe CITOCOOBI IMOJIYUCHUA

AKOJIOTUYECKUX TIPOOIIEM
YeJI0OBEUESCTBA, ONTUCHIBATH OCHOBHBIC
HAIpaBJICHUS Pa3BUTHUSI XUMHUYECKOM
HAYKH M TEXHOJIOTHH.

[TpumensTh paBuIa 6€30MacHOTO
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BOKHEUIINX BEIIECTB (Ha MPUMEPE
IPOU3BOJICTBA AMMHAaKa, CEPHOU
KHUCJIOTHI, MeTaHoJ1a). [IpoMblliLIeHHbIE
CIIOCOOBI MOTYYEHUS] METAIIIIOB U
CIJIaBOB. XMMHUYECKOE 3arpsi3HCHUE
OKPY KaIOIlel Cpeibl U €ro MOCIEICTBHS.
lIpobnema nepepabomku omxo006 u
no60YHbIX NPOOYKMo8. Poib Xxumun

B 00€CIEUEHUH SHEPTeTUYECKON
6e3onacHocTH. [ IpuHyunsl «3enenoti
XUMUU».

XUMUS U 30pPOBBE YEITIOBEKA.
JlexapctBeHHble cpencTna. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX
npenapaToB. Poib XUMUU B pa3BUTUU
METULIUHBI.

Xumust muiyd. OCHOBHbIE KOMIIOHEHTBI
mum. [umessie 1o6aBku. Pois xumnu
B 00€CIeueHNUHN MUIIEBON 0€30MacHOCTH.
Kocmernueckue u napdromepHsie
cpenctia. beitoBas xumus. [IpaBuna
0€30macHOT0 UCIIOJIH30BAHUS TIPETIAPATOB
OBITOBOM XMMUHU B IIOBCEIHEBHOU KU3HH.
XuUMHsI B CTPOUTEINLCTBE. BakHenme
CTPOUTENbHBIE MaTEPUAIIbI (LIEMEHT,
6etoH). [Ipon3BOACTBO CTPOUTEIIBHBIX
MaTepHayoB.

oOpalieHus ¢ BellecTBaMH,
UCIIOJIb3yeMbIMU B MIOBCEIHEBHOM
KU3HM; a TaKKe MpaBuiia
0€30I1acHOT0 MOBEJCHUS B IESX
cOepekeHus 310pOBbs U
OKpYXarouen NpupoTHON CpEbI;
MOHUMATh OMACHOCTh BO3JECHUCTBUS
Ha KMBBIC OPTraHU3MbI OMPEACICHHBIX
BeleCcTB, cMbIc nokazarens [T/K,
MOSICHSITh HA IPUMEPAX CIIOCOOBI
YMEHBIIICHUS U TIPEAOTBPAILICHUS UX
BPEIHOT'O BO3JIECUCTBHUS.
AHaAIU3UPOBATh U KPUTUYECKH
OIleHUBaTh UHPOPMAIIHIO, CBI3aHHYIO
C XMMUYECKUMU MPOLECCAMU U UX
BIIMSIHUEM Ha COCTOSTHUE
OKPYKaroIIEH Cpepl.

Hcnonb30BaTh MOTyYECHHBIE 3HAHUS U
npencTaBiieHus o chepax
NEATEIbHOCTH, CBSI3AHHBIX C HAYKOM
Y COBPEMEHHBIMH TEXHOJOTHUSIMU,
KaK OCHOBY JJIsl ODUCHTAIIUU

B BBIOOpE CBOEH Oymytieit
po¢eCCHOHAIIEHON ACATEITLHOCTH.
Hcnonb30BaTh CUCTEMHBIE
XUMUYECKUE 3HAHUS I OObSICHEHUS
U IPOTHO3UPOBAHMSI SIBJICHUA,
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XUMHUS B CEIICKOM XO35IUCTBE.
Opranunyeckre 1 MUHEPAIbHBIC
yIa00peHus.

Heoprannueckue matepuansl
(KOHCTPYKIIMOHHBIE MaTE€pHUaIbl, KPACKH,
CTEKJIO, KepaMuka). Marepuabl

IS SNEKTpOHUKHU. HaHoTexHOMIOrNn

UMEIOIIHUX €CTECTBEHHOHAYYHYIO
IpPUPOAY, IPOTHO3UPOBAT,
aHAJIM3UPOBATh U OLICHUBATD

C MTO3ULIAN KOJOTHYECKOU
0€301acHOCTH MOCIIEICTBUS OBITOBOM
Y TIPOU3BOJICTBEHHOM JESATEILHOCTU
YeJI0BEKA, CBA3aHHOMN

¢ epepaboTKO BEIIECTB;
UCIIO0JIb30BaTh MOJYYEHHbIE 3HAHUS
JUISL IPUHSATHS TPAMOTHBIX PEUICHUN
poOJieM B CUTYyaIlUsIX, CBA3AHHBIX

C XUMHEM.

[IpuHrMaTh yyacTuie B 00CYKICHUN
npo0JieM XUMUYECKON 1
JKOJIOTMYECKOM HAIPABICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO MO3UITUIO
1o rpoOJemMe u mpeaaraTh
BO3MOJKHBIE ITyTH €€ peIeHus

Hroro no pazgeny 9
OBILEE KOJIMYECTBO 102
YACOB I10 ITPOI'PAMME
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