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Pabouast mporpamMma mno yueGHOMY mpeaMeTry «Xumus» (yriayOJIeHHBI YPOBEHbD)
(nmpeametHas obnacte «EcTecTBEHHO-Hay4yHBIE MPEAMETHI) (Jajleeé COOTBETCTBEHHO —
nporpaMmMa IO XUMMM, XUMHsI) BKJIIOYAET MOSCHUTEIbHYIO 3alHCKy, COJEp)KaHue
o0y4eHuUsl, IUIaHUPYEMBIE PE3YNbTATHl OCBOEHUS MPOrPAMMBI 10 XUMUH, TEMATHYECKOE
IUIAaHUPOBAHUE, NEpeUeHb (KOAU(PUKATOp) MPOBEPSEMBIX TPEOOBAHMN K pe3yJbTaTam
OCBOEHHUS OCHOBHOW 00pa3oBaTEIbHOM MpOrpaMMbl CPEIHEro OOIIero 0Opa3oBaHUs U
AJIEMEHTOB COJAEPKAHUS 10 XUMUHU.

[losicHuTenpHas 3amMcKa OTpa)KaeT OOlIMe LEeIu M 3aJaud U3yYeHUs XHMUH,
XapaKTEPUCTUKY TCUXOJIOTUYECKUX MPEANOChUIOK K €€ H3YYECHHUIO O0ydYaroluMUCH,
MECTO B CTPYKType Y4YeOHOIO IUIaHa, a TaKKe MOJIXOJbl K OTOOpY CoJepKaHus, K
ONpENECICHUIO IUIAHUPYEMBIX  pe3yJbTaTOB M K CTPYKType TEMaTHYECKOIro
IUITAHUPOBAHMUSL.

Conepxxanue OOydYeHHsI PACKPBIBAET  COJIEpPXKATENIbHbIE JIMHUU, KOTOpbIE
npearaloTcs Ay 00A3aTeIbHOTO M3YUYEHHUsS B KaXKIOM KJacce Ha YPOBHE CPEIHETrO
oO1ero o0pa3oBaHusl.

[Inanupyemble pe3yibTaTbl OCBOEHUS MPOTpaMMbl IO XUMHUHU BKIIOYAIOT
JUYHOCTHBIE, METANPEAMETHBIE PE3YyJIbTaThl 3a BECh IMEpUOJ OOYyYEHHsS Ha YpPOBHE
cpeaHero oOuiero o0pa3oBaHus, a TaKXKe MPEeIMETHbIE JOCTHKEHHsI 00yJaroLerocs 3a
KaX]Iblil roJ1 00yueHus. HayuHo-meToquueckoil OCHOBOM i1 pa3paOOTKHU IJIAHUPYEMBIX
pEe3yJabTaTOB OCBOEHMSI NPOrpaMMbl MO XUMHUU JJIsi YPOBHS CpPEIHEro OOLIEro
o0Opa30BaHUsI SIBISETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXOI.

HHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo XuMUU Ha YpOBHE cpefHero ooiiero oOpa3oBaHMs pa3zpaboTaHa
Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHHS OCHOBHOH oOpa3oBaTeIbHOM
IporpaMMbl cpeHero ooIero oopaszoBanus, npeactaBieHHbIX B PT'OC COO.

XuMHsI Ha YPOBHE YIUIyOJICHHOTO M3Y4YEHUS 3aHMMAET BaXXHOE MECTO B CHCTEME
€CTEeCTBEHHO-Hay4YHOro 00pa3oBanus ydammuxcs 10 — 11 knmaccoB. M3yuenue npeamera,
peanu3yemoe B ycioBusax nuddepeHnnpoBaHHOT0, MPOGUILHOTO 00yYeHHUs, TPU3BAHO
obecrieunTh 00111€00pa30BaTENIbHYI0 M OOIIEKYIBTYPHYIO TMOATOTOBKY BBIITYCKHUKOB
IIKOJIbI, HEOOXOIUMYIO JIJIsl afanTalud WX K OBICTPO MEHSIIOUIMMCS YCIOBUSM >KU3HU
B COITUYME, a TAKKe JIJIs MPOJIOJDKEHUSI OOYUEeHHs B OpTraHU3ausIX MpodhecCHuOHAIBHOTO
00pa3oBaHUsl, B KOTOPHIX XUMHUS SIBJISETCS OJHON U3 MPUOPUTETHBIX TUCITUILINH.

B mporpamme mo XuMuu Ha3Ha4YE€HHE TPEIMETa « XUMHs TMOTydaeT MOIPOOHYIO
MHTEPIIPETALNIO B COOTBETCTBUHU C OCHOBoOIMOoNararomumu nojoxenussmu @I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIeH, CoJiepKaHus, pe3yIbTaTOB 00y4YeHUsI U TpeOOBaHUN K
YPOBHIO TOJIOTOBKU BBITYCKHUKOB. CBHIIETEIILCTBOM TOMY SBIISIFOTCSI CJIEAYIOIIHE
BBITIOJTHSIEMBIE TIPOTPAMMOM 110 XUMHH (PYHKITHH:

— uHGOPMAIlMOHHO-METOMYECKAsl,  peajau3alusi  KOTOpod  oOecrneunBaeT
MOJIydyeHUE TPEACTABICHUS O IEeNAX, COJepKaHUHU, OOIIeld cTpaTeruud OoOydeHus,



BOCITUTAHUS W PAa3BUTHUS OOYUAIOIMIUXCSl CPEACTBAMU TPEAMETA, H3yd4aeMOro B pamMKax
KOHKPETHOTO Ipoduis;

— OpraHu3allMOHHO-TUIAHUPYIOIasi, KOTOpas MpeIyCMaTpUBAET ONPEACIICHUE:
PUHIUIIOB CTPYKTYPUPOBAHUS U MOCIEA0BATEILHOCTH U3YUYEeHHs YYEOHOr0 MaTepHaia,
KOJIMYECTBEHHBIX U KAUYECTBEHHBIX €r0 XapaKTePUCTHK; MOJIXO0JI0B K (POPMUPOBAHUIO
COJICPKATEIIbHOM OCHOBBI KOHTPOJSI U OILICHKH OOpa3oBaTEIbHBIX JOCTHKEHUMN
oOyyJaroumxcsi B paMKax MTOTOBOW aTTECTAllMM B (popMe €IUHOI0 TOCyAapCTBEHHOTO
AK3aMeHa M0 XUMUH.

[Iporpamma i yriry0JI€HHOTO U3yYEHUS XUMUU:

— YCTaHABJIMBAaE€T HMHBAPUAHTHOE IMPEAMETHOE COJEp)KaHHe, 00sS3aTeNbHOE IS
U3y4YEHUS] B paMKax OTACNbHBIX MNpoduieil, MNpeaycMaTpuBaeT pacnpeliesieHue u
CTPYKTYPHUPOBAHHE €r0 IO KJIaccaM, OCHOBHBIM COJACPIKATEIbHBIM JIMHHUSIM/pa3ieinam
Kypca,

— JJaeT TPUMEPHOE paclpeneseHue ydeOHOTro BPEMEHH, PEKOMEHAYEMOIO s
U3YUYEHUS OTJIEIbHBIX TEM;

— MpeuIaraeT NPUMEPHYIO MOCIE0BATENbHOCTh U3YUEHHUS] YUEOHOro MaTepuaia ¢
YYETOM JIOTUKH MOCTPOCHUSI Kypca, BHYTPUIPEAMETHBIX U MEXKIPEIMETHBIX CBSI3EH;

— JIaeT METOJMYECKYK) MHTEPIPETAlMIO LIEJIEM U 3aJa4 WM3Y4YEHHs MNpeIMeTa Ha
yIIIyOJI€HHOM YpPOBHE C Y4Y€TOM COBPEMEHHBIX IPUOPUTETOB B CHUCTEME CPEIHEro
o01ero 00pa3oBaHUsl, COJIEPKATEIBHON XapaKTEPUCTUKU TUIAHUPYEMBIX PE3YJIbTaTOB
OCBOCHHSI OCHOBHOW 0Opa30oBaTeIbHOM MPOrpaMMbl CPEIHEro OO0IIero 00pa3oBaHUS
(JIMYHOCTHBIX, METANPEIMETHBIX, TPEAMETHBIX), @ TaKXKE€ C y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHBIX JEHCTBUNA O0O0yYarolmerocs IO OCBOCHHUIO COJCpKaHUS
npeamera.

ITo BcemM mo3uimusiM B MpOrpaMMe MO XMMHUHU MPETyCMOTPEHA MPEEMCTBEHHOCTh
¢ 00y4YeHHEeM XMMUU Ha YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHuUs.

[Iporpamma 1Mo XUMHH CIIYKHUT OPUEHTUPOM JIJIsi COCTaBJICHUSI aBTOPCKUX pabOUInX
nporpamMm. 3a mpeaeiaMyd YCTAaHOBJIEHHOM MPOTpaMMOM MO XUMHHM 00s3aTeIbHOM
(MHBapHaHTHOM) COCTABIISIONICH COJEpKaHUS YUEOHOTO MpeaMera « XUMHUSD OCTaeTCs
BO3MOKHOCTh BBIOOPA €r0 BApUATUBHOM COCTABIIAIONIEH, KOTOpas 1OJIKHA ONPEAEIATHCS
B COOTBETCTBUH C HAMPABJICHUEM KOHKPETHOTO Tpouiist 00yueHus. ABTopaMu pabodmnx
IPOrpaMM MOKET OBITh MPEJIOKEH WHOW TOAXO0J K CTPYKTYPHUPOBAHUIO Y4EOHOTO
Marepuaga U TOCJIeI0BaTeIbHOCTH €ro M3Y4YeHHMs, CBO€ BHUJEHHUE MYyTel W CHoCcO00B
dbopMHpOBaHUS CHUCTEMBl TMPEAMETHBIX 3HAHWM, YMEHUW U BUIOB y4eOHOU
NEATEeIbHOCTH, a TaKkKe CHUCTEMbl CIIOCOOOB W METOIUYECKHX MPUEMOB MO Pa3BUTUIO
¥ BOCIIUTAHUIO 00YUYarOIINXCS.

B cootBercTBHH ¢ KOHUentyaibHbiMH noioxeHusaMu @I'OC COO o HazHaueHun
npeaMeToB 0a30BOTO M YTIyOJICHHOTO ypOBHEH B cucteme aud@epeHInpOBaHHOTO
oOy4eHHsI Ha YPOBHE CPEIHETO OOIIET0 00pa30oBaHUs XMMHS Ha YPOBHE yTITyOJIEHHOTO
W3YUEHUs] HaNpaBJieH Ha peaju3aluio MPEeMCTBEHHOCTH C MOCIEIYIOIMIUM 3TarioM
MOJTyYEHHUSI XUMUUYECKOTO 00pa30BaHus B paMKax U3y4YEeHUS CIIEIUAIbHBIX €CTECTBEHHO-



HAay4YyHbIX M XUMHUYECKUX JUCHUIUIMH B BYy3aX U OpraHU3alUsiX CPEIHEro
npodeccruoHanbHoro oOpa3zoBaHus. B 3Tol CBsI3W u3ydeHue npenMera «XUMUsDY
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha paclIUpeHUue U YIIIyOJeHHe TeOpeTHUECKOU
U TPaKTUYECKOW IMOATOTOBKH OOYYaIOUIMXCs, BBHIOPABIINX OMpPEIEICHHBIN Tpoduib
oOy4eHHsi, B TOM YHUCJE C MEPCHEKTUBOM IMOCIEAYIOMIEr0 IMOMYUYEHUS XUMUYECKOTO
oOpa3oBaHMs B OpraHu3aluix mnpodeccruoHaibHOro oobpazoBanusi. B cBere TpeGoBaHwmit
OI'OC COO k mIaHHpyeMBIM pe3yJibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTENbHOMN
OporpaMMmbl  CpeIHEro O00IIero o0pa3oBaHUS M3Yy4YEHHE TMpeaAMeTa «XUMUDY
OPUEHTHPOBAHO TAKXE HA PEIICHHE 33a7a4y BOCIHUTAHHUS M COLMAIBHOIO Pa3BUTHS
oOyyaronmxcsi, Ha (OPMUPOBAHUE Y HHUX OONICHMHTEIICKTYalbHBIX YMEHUN, YMEHUMN
paloHaIn3ay yaeOHoro Tpyaa U 0000IEHHBIX CIIOCOOOB ACSITENbHOCTH, UMEIOIINX
MEXAUCUUIUTMHAPHBINA, HAANPEAMETHBIN XapaKTep.

XuMHsI HA YPOBHE YTIIyOJEHHOTO HU3Y4YEHHUS BKIIOYACT YIIIyOJIEHHBIE KYpChl —
«Oprannyeckas xumus» u «OOmass U HeopraHudeckas xumus». [lpu onpenenenuu
HOJXOJ0B K OTOOpY U CTPYKTYPHOW OpraHu3alMd COJEp)KaHus 3TUX KypCOB B
porpaMMe MO XUMHHM 3a OCHOBY MpHUHATHI nonoxkeHus @I'OC COO o paznuumsx
0a30BOro 1 yriyOJICHHOTO YPOBHEU U3y4eHUS ITpeaMeETa.

OcHoBy coneprkanusi KypcoB «Opranndeckas XuMus» 1 «O0111as 1 Heopranmdeckas
XUMUSD» COCTaBIISIET COBOKYIHOCTh MPEAMETHBIX 3HAHUW W YMEHHWH, OTHOCSIIMXCS
K 6a30BOMY ypOBHIO U3yU€HUs IIpeMeTa. ITa CUCTEMA 3HAHUM MTOJIydaeT ONpe/ieJICHHOEe
TEOPETUUECKOE JIOTIOHEHUE, TTI03BOJISIFOIIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOIbILINI
o0beM (pakTosornyeckoro Marepuana. Ha yrinyOneHHOM ypoBHE M3ydeHHUs MpeAaMeTa
o0ecrnieueHa BO3MOKHOCTh 3HAUUTENIBHOIO YBEJIMYEHHUS 00beMa 3HAaHUM 0 XUMUYECKUX
AJeMEHTaX M CBOMCTBAaX HMX COEIMHEHMH Ha OCHOBE pACIIUpPEHUss U YTriayOJeHUs
OPENCTABICHUA O CTPOEHHWH BEUIECTBA, XWMHYECKOHW CBS3M W 3aKOHOMEPHOCTAX
IPOTEKAaHMS PEAKLUM, PACCMATPUBAEMBIX C TOYKH 3PEHUS XUMUYECKOW KUHETHKU U
TepMOAUHAMHUKH. M3ydeHne mnepuoandeckoro 3akoHa W Ileproanveckoil CUCTEMBI
XUMUYECKUX DJJIEMEHTOB 0a3WpyeTcsi Ha COBPEMEHHBIX KBAaHTOBO-MEXaHMUYECKHX
MPEACTABICHUSIX O CTPOEHUHU aToMa. XUMHUYECKasl CBSI3b OOBSICHSAETCS C TOUKH 3PEHUS
AHEPreTUYECKUX WM3MEHEHUH MpHU €€ 00pa30BaHUM W Pa3pylICHHH, a TAKKE C TOYKHU
3peHUs] MEXaHU3MOB ee oOpa3oBaHusd. M3ydeHue TUMOB peakUuil JOMOJHSAETCS
(opMHpOBaHHMEM MPEICTABIECHUN 00 AIEKTPOXUMHUYECKUX MPOLIECCAX U DIEKTPOJIN3E
pacIuiaBoB M pacTBOPOB BEIIECTB. B Kypce OpraHMYecKod XMMHM IIPU PaCCMOTPEHUU
PEaKIMOHHON CIOCOOHOCTH COCIUHEHUH YJIenseTcss oco0oe BHUMaHUE BOIpocam o0
ANEKTPOHHBIX 3(PPeKTax, 0 B3aUMHOM BJIMSHUU aTOMOB B MOJIEKyJaxX M MEXaHU3Max
pEaKIIUH.

Oco0oe 3HaueHrue UMeeT TO, YTO Ha COJEPKAHUE KYpPCOB XUMHUHU YriyOJEHHOTO
YPOBHSI M3Y4YEHHUs NJIsi KJIACCOB ompeseraeHHoro mpodwist (TIaBHBIM 00pa3oM Ha HX
CTPYKTYPY U XapakTep JOTMOTHEHUHN K OOIIEeH cCHCTeMe TPEIMETHBIX 3HAaHUH ) OKa3bIBAIOT
BJIMSIHUE CMEXHbIE TpeaMeThl. Tak, HanpuMep, B COAEPKaHUM MpPeaMeTa il KJIaccoB
XUMUKO-(HU3UIeCcKOTo Mpodusis 00JbIoe 3HaUeHHE Oy YT UMETh AJIEMEHThI y4eOHOTO



Marepuana rno oomei xumuu. [lpu u3ydyennu npeamera B JAaHHOM Cllydae aKUEHT OyJieT
clenlaH Ha OOIIHOCTh METOAOB IO3HaHUS, OOIIHOCTh 3aKOHOB M TEOPUH B XUMUU
U B (pU3UKE: aTOMHO-MOJIEKYJISIpHAsk Teopus (MOJIEKYJISIpHAs TEOpUsl B (PU3HUKE), 3aKOHBI
COXpPaHEHMS MAaCChl U JHEPTUH, 3aKOHBI TEPMOJIUHAMUKHU, DJIEKTPOJIN3A, IPEICTABICHUS
O CTPOCHUHM BELIECTB U IPYTOE.

B copepxanunm mnpeamera Ais  KJIACCOB  XUMHUKO-OMOJOTHYECKOTO TMPOQHILSL
OobpIIMK yJeNnbHBIA Bec OyAeT HUMETh OpraHuveckas xumus. B 3ToMm ciydae
IPEIOCTABIISAETCS BO3MOKHOCTD 1Jis1 00s1€€ 00CTOSITENLHOIO PACCMOTPEHNS XMMHUECKON
OpraHu3allMd KJIETKH KaK OHOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOH BXOJIAT,
K MpUMEpPY, TAaKUE CTPYKTYpHbIE KOMIIOHEHTBI, KakK JIMOUAbI, OEJIKH, YTJIEBOJBI,
HYKJICMHOBBIE KHUCJIOTBI M Japyrue. lIpm 3TOM 3HaHMA O COCTaBeé M CBOMCTBAX
IIPEACTABUTENEN OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIIy’KaT OCHOBOU JUIS
U3yYEHHUs CYIIHOCTH IPOLECCOB (POTOCUHTE3A, JbIXaHUsI, TUIIEBAPEHU.

B nnane ¢GopmupoBaHHMS ~OCHOB HAy4YHOI'O MHPOBO33PEHHS, OCBOCHHS
OOlLICHAYYHBIX METOJOB MO3HAHHUA M OIbITa MPAKTUYECKOTO MPHUMEHEHUS Hay4YHBIX
3HaHUW U3ydeHHe mpeaMmeTa «XUMHUs» Ha yriyOJeHHOM YypOBHE OCHOBAaHO
Ha MEXIPEAMETHBIX CBS34X C YYEOHBIMU MpEAMETaMH, BXOJSIIMMH B COCTaB
npeaMeTHbIX obnacteil «EcrecTBeHHO-HayuHble», «Maremaruka U MH(pOpMaTUKa» U
«PyCCKHI1 3BIK U JINTEPATYPay.

[Ipu u3yuenun yueOHOro npeamera « XUMUs» Ha yriIyOJIeHHOM YPOBHE TaKKe, Kak
Ha YPOBHE OCHOBHOT'O U cpeaHero ooimero oopa3zoBanus (Ha 6a30BOM ypOBHE), 3a/1aueii
MEPBOCTENEHHOM 3HAYMMOCTH ABJISIETCS (POPMUPOBAHME OCHOB HAayKH XHMHH Kak
00JacTl COBPEMEHHOI'O E€CTECTBO3HAHMSI, MPAKTUYECKOW NEeATENIbHOCTH YEeJIOBEKa U
OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. Perienue 3Toi 3aauu Ha yriIyOJIEHHOM
YPOBHE M3YUYEHHSI IPEAMETA PEANOIIAracT PEATU3ALMIO TAKUX LIEJIEH, KaK:

(opMHpOBaHKE NPEACTABICHUM:

O MaTepUaJIbHOM EIWHCTBE MHpPA, 3aKOHOMEPHOCTAX M NO3HABAEMOCTHU SIBJICHUU
IPUPOIBI, O MECTE XUMHM B CHUCTEME ECTECTBEHHBIX HAyK U €€ BeAylleh poiu
B O0eCneuYeHWH YCTOMUMBOIO pa3BUTHsI 4YEJIOBEYECTBA: B PEIICHUU MpodiIeM
AKOJIOTUYECKOM, SHEPreTUUYECKON M MUILEBOM 0€30MaCHOCTH, B PAa3BUTHUU MEAMUIIMHBI,
CO3/IaHMM HOBBIX MAaTE€pUAIOB, HOBBIX MCTOYHHMKOB OJHEPrUH, B OOeCleueHUU
pPalMOHAIIBHOTO TPHUPOAOIONb30BaHUSA, B (DOPMUPOBAHUM MHPOBO33PEHUSI U OOIICH
KYJbTYpbl UYEJIOBEKa, a TAKXKE DKOJOIMYECKM OOOCHOBAHHOTO OTHOILEHHSI K CBOEMY
30POBBIO U IPUPOIHOM CpELE;

OCBOCHHME CHUCTEMBI 3HAHUM, JIEKAIIUX B OCHOBE XUMHUUYECKOW COCTaBISAIOLIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHUpa: PyHIaMEHTAIbHBIX MMOHITHI, 3aKOHOB U TEOPHil
XUMHH, COBPEMEHHBIX INPEACTABICHUN O CTPOCHHMM BEIIECTBA HA PA3HBIX YPOBHIX —
aTOMHOM, HOHHO-MOJIEKYJIIDHOM, HAIMOJEKYJISPHOM, O TEPMOAUHAMHUUYECKUX M
KMHETUYECKUX 3aKOHOMEPHOCTAX IMPOTEKAHUSA XMMHUYECKHUX PEAKLUHA, O XMMUYECKOM
PaBHOBECHUH, PACTBOpPAX M JIUCIEPCHBIX CUCTEMax, 00 OONIMX HAay4HbIX MPUHIIMIIAX
XUMHYECKOTO ITPOU3BOJICTBA;



dbopmupoBaHre y OOydYarOMIMXCS OCO3HAHHOTO TOHMMAaHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMMHUYECKMX 3HAHUW Uil OOBACHEHMs KIIOUEBBIX HACH U mpoliem
COBPEMEHHOM XUMUU, [Js1 OOBSCHEHUS W TPOTHO3UPOBAHMS SIBICHHUM, HMEIOIIMX
€CTECTBEHHO-HAYYHYI0; TPaMOTHOTO pEIIeHUs TMpoOJieM, CBS3aHHBIX C XHUMHEH,
POTHO3UPOBAHMS, aHAIM3a W OIEHKA C TMO3MUIMA DKOJIOTMYECKO Oe30MacHOCTH
MOCJEACTBUM OBITOBOM M MPOM3BOJICTBEHHOM JEATEIBHOCTH YEIOBEKAa, CBA3AHHOU C
XUMHUYECKUM MPOU3BOJICTBOM, UCIIOJIL30BAHUEM U MTEPEPa0OTKOM BEILIECTB;

yrayOJieHue MpeCcTaBiICHUN O Hay4YHBIX METOJaxX MO3HAHUsS, HEOOXOIUMBIX JIJIs
MpUOOPETEHUST YMEHUI OPUEHTHUPOBATHCS B MHUPE BEIIECTB M OOBICHCHHS] XUMUICCKUX
SABJICHUM, MMEIONIMX MECTO B TMpHUPOJIe, B MPAKTUUYECKOW JEATETLHOCTH U
[MOBCEIHEBHOM KU3HU.

B nnane peanuzanuu nepBoOYEPEIHBIX BOCIUTATENLHBIX U PA3BUBAIOIIUX (PYHKITHIMA
LIEJTOCTHOM CUCTEMBI CPEIHETO O0IIEro 00pa3oBaHUsl MPU U3YUCHHUH MPEIMETa « X UMUSI
Ha yri1yOJIEHHOM YPOBHE 0CO0YI0 aKTyaIbHOCTh MPUOOPETAIOT TAKUE 1IEJIH U 3a7a4H, KaK:

BOCITUTAaHUE YOEKIECHHOCTH B IO3HABAEMOCTH SIBJICHUN NPUPOJBI, YBOKCHHS K
MPOIECCY TBOPYECTBA B 00JACTH TEOPETUUYECKUX U MPUKIAJAHBIX MCCIEIOBaHUH B
XUMUH, GOPMHUPOBAHHE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKHU;

pa3BUTHE MOTUBAIIMHU K OOYUYEHHUIO U TTIO3HAHUIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCTIIMTaHHUIO HA OCHOBE YCBOEHUS 00IIEYEIOBEUECKUX [IEHHOCTEMH;

pa3BUTHE TI03HABATENBHBIX HMHTEPECOB, WHTEJUIEKTYaJIbHBIX M TBOPUYECKHX
crocoOHocTe oOyuaromuxcsi, (OPMUPOBAHUE Y HUX CO3HATEIBHOIO OTHOIICHUS K
caM0oOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHMIO KaK YCJIOBHUIO YCIEIIHOMN
podheCCUOHAIBHOM U OOIIECTBEHHOUW JIESITEIHLHOCTH, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 3JI0OPOBBIO U TOTPEOHOCTHU B 3JJOPOBOM 00pa3e KU3HU;

dbopMHpoBaHWEe YMEHUI M HABBIKOB PAa3yMHOT'O MPHUPOONOIL30BAHUS, PA3BUTHE
AKOJOTUYECKOM  KYJbTYpbl,  HPUOOpPETEHHE  OMNbITa  OOUIECTBEHHO-IOJE3HOU
JKOJIOTUYECKOU JEATENBHOCTH.

OO6miee 4KCIIO YacoB, PEKOMEHJIOBAHHBIX IS U3yUYECHUS XMMHUHM Ha YTIIyOJICHHOM
ypoBHe, — 204 yacos: B 10 kiacce — 102 gaca (3 yaca B Hegenio), B 11 kmacce — 102 gaca
(3 gaca B HezemIO).



COLEPKAHUE OBYUEHMUA

OPT'AHNYECKASA XUMUA

Teopernyeckue OCHOBBI OPraHUYeCKOM XUMHUU

[IpeamMeT M 3HAYEHUWE OPraHWYECKOM XUMHUM, NPEICTABICHHE O MHOI000pa3uu
OpraHUYECKUX COCTUHEHUM.

DNEeKTPOHHOE CTPOCHHE aTOMa yTJIepoJia: OCHOBHOE U BO30YXIACHHOE COCTOSIHUSI.
BasieHTHBIE BO3MOXXHOCTH aroMma yriaepoja. XUMHUYECKas CBSI3b B OPraHUYECKHX
COeMHEHMSIX. Tumel rUOpUIM3AIMU aTOMHBIX oOpOuTanel yriepona. MexaHU3MbI
00pa3oBaHMsI KOBAJEHTHOW CBsI3M (OOMEHHBIH W JOHOPHO-aKUENTOPHbIN). Tumbl
NEepEeKphIBAaHUS aTOMHBIX opOuTaniel, - U -cBsizu. OIMHApHAs, IBOMHAS U TPOIHAS CBSI3b.
CnocoOsI pa3pbiBa CBA3EH B MOJIEKYJIax opraHnyeckux BemiecTs. [loHsaTre o cBoOogHOM
paaukaie, Hykjieo(uie u 3JeKTpoduie.

Teopust cTpoeHHsI opraHnyeckux coenuHeHnii A.M. byTiepoBa u COBpeMEHHbIE
MPEACTABICHUSI O CTPYKTYpE MOJIEKYJ. 3HAU€HHE TEOPUU CTPOEHUS OPraHUYEeCKUX
coequHeHU. MonekynspHble U CTpYKTypHble (opmynbl. CTpyKTypHblE (HOpPMYIIbI
Pa3IMYHBIX BUJOB: Pa3BEPHYTAsl, COKPALCHHAs!, CKEJICTHAS.

N3omepus. Buapl nzomepun: CTpyKTypHasi, IpOCTPAHCTBEHHAS.

OnexkTpoHHBIE 2P HEKTHI B MOJIEKYJIaX OPraHUYECKUX COSTMHEHUN (MHTyKTUBHBIN U
ME30MEPHBIN 3P PEKThI).

[IpencraBnenne o  KiIaccUPUKAUM  OpraHMyeckux  BemiecTB. [lonsTue
o (yHkuuoHaneHOM rpymme. ['omosorus. 'omonorudeckue psiabl. CuctemaTuyeckas
HoMeHKJaTypa opranudeckux coeauHennit (IUPAC) u TpuBHManbHbIE Ha3BaHUS
OTJIEJBHBIX MTPEACTABUTENICH.

OcobenHoct u  kjiaccu(uKalms OpraHuYecKux peakuuil. OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIE PEAKLIUN B OPraHUYECKON XUMUHU.

OKCNepUMEHTAIbHBIE METOJbl M3YYEHHs BEIIECTB M WX [PEBpalICHMI:
O3HaKOMJIEHHE C O0pa3llaMl OpPraHM4YeCcKHX BELIECTB M MaTepualaMHd Ha UX OCHOBE,
OMBITHI MO TMPEBPAIICHUI0 OPraHWYECKHUX BEUIECTB MpPH HarpeBaHuM (IJIaBJIECHUE,
oOyTrauBaHUe U TOPEHUE), KOHCTPYHUPOBAHUE MOJIEIEH MOJIEKYJI OpraHU4YE€CKHUX BEILECTB.

Yraesoaopoasl
Anxanpl. ['omonoruueckuid psig ankaHoB, oOwias Qopmyisia, HOMEHKJIaTypa U
M30MepUst. DIEKTPOHHOE MW IPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ AIKaHOB, SP°-
ruOpuan3aIys aTOMHBIX OpOHTaneil yriaepoaa, 6-cBsi3b. Ouznueckne CBOMCTBA aIKaHOB.
XUMUYECKHE CBOWCTBAa alKaHOB: pEaklUWWd 3aMElICHUs, H30MEpHU3allnHy,
JIETUIPUPOBAHMS, TUKITU3ALINHI, TUPOJIN3a, KPEKUHTA, TOPEHHUSL.
Haxoxnenue B npupoze. CriocoObl oyueHus: U MPUMEHEHHE aJIKaHOB.
Huknoankanel. OOmas ¢opMmyrna, HOMEHKIaTypa W wu3zomepus. OcoOeHHOCTH
CTPOCHHSI U XMMHUYECKUX CBOMCTB MalbIX (LMKJIONPONaH, MUKIOOYyTaH) U OOBIUYHBIX



(IIMKJIOTIEHTaH, IUKIOTEKCaH) NUKIoaTKaHOB. CrocoObl MOMy4YeHUs W MPUMEHEHHE
UKJIOATIKAHOB.

Ankenbl. ['oMoylorMueckuil psii ajdkeHoB, oOmas Qopmyna, HOMEHKIATypa.
DIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOECHHE MOIEKYJ AlKEHOB, Sp’-rUOpUau3alus
aTOMHBIX OopOuTaneil yrieponaa, o- u m-cBsi3u. CTpyKTypHas U reomeTpuyeckast (Luc-
TpaHc-) nu3oMepusi. Pu3nyeckre CBOWCTBA alIKEHOB.

XHUMHUYECKHE CBOWCTBA: PEAKLIMH MPUCOETUHEHHS, 3aMEILCHUS B O-ITOJI0KEHUE TIPU
JBOWHOM  CBf3M, IloauMepu3anuu U okucieHusa. [Ipaswio MapkoBHUKOBA.
KauecTBeHHBIE peaKIMy HA JBOMHYIO CBSI3b.

CniocoObl MoyYeHus U NPUMEHEHHUE aJTKEHOB.

Ankanuensl. Kiaccudukanusa ankaJdeHOB (CONpPsDKEHHBIE, HW30JUPOBAHHBIC).
OCc00EHHOCTH 3JIEKTPOHHOIO CTPOCHMSI U XMMHUYECKUX CBOMCTB CONPSKEHHBIX JUEHOB,
1,2- u 1,4-npucoenunenue. Ilonumepusanus CONpsKEHHbIX AHEHOB. CrocoOsbl
ITOJIYYEHHS U IPUMEHEHHE AJIKATUEHOB.

Anxunbl. ['oMonorudeckuil psiji ajikuHOB, oOmas (opmyia, HOMEHKIATypa U
M30MEPUS. OJIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJl AJIKUHOB, Sp-
rudpuIU3aIMs aTOMHBIX opOuTaneit yriepoaa. @u3ndeckue CBOMCTBA aTKUHOB.

XHWMHUYECKHE CBOMCTBA: PEAKLINHN MPUCOCANHEHHNS, TUMEPU3ALNNA U TPUMEPU3ALINH,
okuciieHus. KucnoTHele CBOMCTBA ajJKWMHOB, MMEIOIIMX KOHLEBYIO TPOMHYIO CBS3b.
KauecTBeHHBIE pEaKIIMU HA TPOMHYIO CBSI3b.

CnocoObl NOJy4YeHUs U IPUMEHEHUE AJTKUHOB.

ApoMartudeckue yrieBoJopobl (apeHsl). ['oMosornueckuil psa apeHoB, oOuiast
(dopMynia, HOMEHKJIATypa U U30MEpHUsl. DINEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJIeKyJIbl OeH3oma. dusnyeckue cBONCTBA apeHOB.

XuUMUYecKHe CBOMCTBAa O€H30J1a M €ro TOMOJIOTOB: PEAKIMH 3aMElIEHUs B
OCH30JIbHOM KOJIbLIE M YTIJIEBOJOPOJHOM pajauKalle, peakUud MPUCOSIUHEHHUS,
OKHCJIeHHe romoJjoroB Oenszona. [IpeacraBneHue 00 OpPUEHTHPYIOIIEM ACHCTBUU
3aMecTUTeNield B OCH30JIbHOM KOJIBIIE Ha TPUMEpPE aIKWIbHBIX PaJUKAJIOB,
KapOOKCUIIbHOM, THAPOKCHIIBHON, aMUHO- U HUTPOTPYIIIIbI, aTOMOB TaJIOT€HOB.

Oco6eHHOCTH XUMUYECKUX CBOMCTB cTupodia. [Tonumepusaius ctupoda.

Crioco0bl MoJTy4eHus: U MPUMEHEHUE apOMaTHYECKUX YTJIEBOAOPOIOB.

[Ipuponusiii ra3. IlomytHeie HedTsHble Ta3pl. HedTh U ee mpoucxoxieHue.
KameHnHblit yrosb ¥ MPOIyKTHI €0 MepepadoTKH.

CnocoObl  mepepabOTKM  HEPTH:  TMEpPEeroHKa, KPEKUHr  (TepMHUYECKUH,
KaTanuTudyeckui), pudopmuur, nuponus. lIpogykTel mnepepaboTku HedpTH, UX
MIPUMEHEHHE B MIPOMBIILICHHOCTH U B OBITY.

I'eneTnueckas CBs3b MEXKy Pa3IUYHBIMU KJIACCAMHU YTIIEBOIOPOIOB.

DJIEKTPOHHOE  CTPOCHHME  TaJOTCHNPOU3BOAHBIX  YIJIEBOAOPOJOB. Peakuumn
3aMElIEHNs rajloreHa Ha THApOKcorpynmy. /elicTBrue Ha rajloreHNnpon3BOAHBIE BOJIHOTO
Y CHOUPTOBOTO paCTBOpa WIENOYM. B3auMOAEHCTBUE IUTAIIOTCHAJIKAHOB C MarHuem
U UMHKOM. Vcrnonb30BaHue raloreHNpOU3BOIHBIX YIJIEBOJIOPOJIOB B OBITY, TEXHUKE U
IIPU CUHTE3€ OPraHUYECKUX BELIECTB.



DKCIepUMEHTaIbHBIE METO/Ibl M3YUEHHS BEIIECTB M UX MPEBPAIICHUI: U3yYeHUE
(bu3NUEeCKMX CBONCTB YIJIEBOJOPOJOB (PacTBOPUMOCTB), KAue€CTBEHHBIX pEaKIIMii
YTJIEBOAOPO/IOB PA3IMYHBIX KjaccoB (oOecliBeunBaHUE OPOMHOM WM HMOIHOW BOJBI,
pacTBOpa MEepMaHraHara Kajvs, B3aUMOJICHCTBUE AlIETUIIEHA C aMMHAYHBIM pPacTBOPOM
okcupa cepedpa(l)), kauecTBeHHOE OOHApyKEHUE Yriepoa U BOJAOPO/ia B OPraHUYECKUX
BEILIECTBAX, I[IOJYYEHUE OSTUJIEHA M M3YYEHUE €ro CBOICTB, O3HAKOMIICHHE
¢ xomekmusiMu «Hedtp» m «Yrompy», ¢ oOpasiiaMu 1iacTMacc, KaydyKOB M PE3UHBI,
MOJENUPOBAHUE MOJIEKYJ YIIEBOAOPOIAOB U TAIIOTEHITPOU3BOIHBIX YTIEBOAOPOIOB.

Kucnopoacoaepxamue oprannyeckie coeMHEHHUS

[IpenenbHble OJHOATOMHBIE CTUPTHL. CTpOEHUE MOJIEKYI (Ha IPUMEPE METAHONIA U
sTaHosia). ['oMonorudeckuit psig, oOmas Gopmysia, U30MepHUsi, HOMEHKIATypa U
kiaccuukanua. DPuU3NUECKHME CBOMCTBA NPENENbHBIX OJAHOATOMHBIX  CIIUPTOB.
Bonopoansie CBsI31 MEXAY MOJIEKYJIAMH CITUPTOB.

XVWMHUYECKHE CBOMCTBA: pEaKUMH 3aMELIEHUs, JeruapaTanud, OKHUCIEHUS,
B3aUMOJICHCTBUE C OPraHUYECKHMMH M HEOPraHWYeCKHMMH Kuciotamu. KadecTBeHHas
peakuysi Ha OJHOATOMHBIE CIUPTHL. JleWCTBUME 3TaHONA W METAaHOJIA HAa OPraHU3M
yenoBeka. CriocoObl MOJYy4YEHUs U IPUMEHEHUE OJTHOATOMHBIX CITUPTOB.

[Ipocteie >Qupbl, HOMeHKIaTypa U u3oMmepusi. OCOOEHHOCTH (PU3MUECKUX U
XUMHAYECKUX CBOMCTB.

MHOroaToMHbl€ COUPTHI — TUIEHIIIUKOIb U MHIepuH. OU3ndeckne U XuMHYECKHUE
CBOMCTBA! peakiuu 3aMEILCHMS, B3aMMOJICHCTBUE C OpPraHUYECKUMHU
Y HEOPTraHWYECKUMH KHUCJIOTaMHU, KaYE€CTBEHHAs] PEaKIUsi Ha MHOTOATOMHBIE€ CIIHAPTHI.
JleiicTBre Ha opraHu3M yenoBeka. CrocoObl MOMyYeHUs] U TPUMEHEHNE MHOTOaTOMHBIX
CIIUPTOB.

®enoi. CTpoeHHEe MOJIEKYJIbI, B3AUMHOE BIIMSHHUE THAPOKCOTPYHIIbI U OEH30JbHOTO
saapa. dusnyeckue cBoiicTBa (peHosa. OCOOCHHOCTH XMMHUYECKHX CBOMCTB (heHOJa.
KauectBennbie peakuuu Ha QeHosn. TokcnyHOCTh (eHosna. CrnocoObl MOMyyYeHUs
U npuMeHeHue gpenona. eHondopmanbaeruaHas cCMoJa.

KapOoHuibHbIE COENMHEHUS — albAeTubl U KETOHBI. DJEKTPOHHOE CTPOCHHE
KapOOHWIBbHON rpynnbl. ['oMosornueckue psabl adbAETUAOB M KETOHOB, 0O0IIas
(dopmyia, u3omepusi 1 HOMeHKIaTypa. Pu3nyeckue CBOMCTBA albIETUI0B U KETOHOB.

XVAMHUYECKHE CBOWCTBA aNbJETMIOB W KETOHOB: PEAKUMU NPHCOCTUHEHUS.
OxkuclieHre anbIeru0B, KaUeCTBEHHbIE Peakluy Ha alibaeruabl. CocoObl MOTyyYeHus: U
MIPUMEHEHUE AJIbJIETUI0B U KETOHOB.

OnHOOCHOBHBIE TIpenesibHbIE KapOOHOBbIE KHUCIOThI. (OCOOEHHOCTH CTPOCHMS
MOJIEKYJ1 KapOOHOBBIX KHCIOT. M3oMepus u HOMeHKnarypa. dusnyeckue CBOWMCTBA
OJIHOOCHOBHBIX TMpPEAENIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOIHBIE CBSI3U MEXIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT.

XUMHUYECKHE CBOWCTBA: KUCIOTHBIE CBOWCTBA, peaklus dTEpUPUKALINU, PEAKLIUU C
YYaCTHEM YIJIEBOJIOPOJHOIO paguKaa.

Oco0eHHOCTH CBOMCTB MyPaBbUHON KUCIIOTHI.
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[TonsiTHE O MPOU3BOIHBIX KAPOOHOBHIX KUCIIOT — CJIOKHBIX A(Upax.

MHuoroo6pa3ue KapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOWCTB HENPENEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX KHUCIOT, AUKAPOOHOBBIX KUCIOT, THIPOKCUKAPOOHOBBIX
kucioT. [IpeacraBuTenu BrICIINX KapOOHOBBIX KUCIOT: CTE€APUHOBAS, TATBMUTHHOBAS,
0JIEMHOBas KUCIOTHI. CIOCOOBI MOTyUYEHUSI U IPUMEHEHUE KaPOOHOBBIX KUCIIOT.

Cnoxusie »¢upsl. [omonorumueckuii psia, oOmas Qopmyna, HU30MepHs
U HOMEHKJIartypa. PU3MYEeCKME M XUMHUYECKHE CBOMCTBA: THUAPOJIU3 B KHUCIOU
U IIEJIOYHOM CpeJie.

Kupwl. CtpoeHue, (uznyeckue M XUMHYECKHE CBOWCTBA JKUPOB: THUIPOJIU3
B KUCJIOW U 1IeJI0o4YHOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPKAIIUX OCTATKH
HETPEeETbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpO/IE.

MBI KaK COJHM BBICIIUX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JICHCTBHE.

OO6mas xapaktepuctuka yriaeBojoB. Kiaccudukanus yrieBoaoB (MOHO-, IU- U
MOJINCAXapUJIbI).

Monocaxapuapl: TIOK03a, (Gpykro3za. dusnueckue CBOMCTBA M HAXOXKJICHUE
B npupoae. dorocuHres.

XHUMHUYECKHE CBOMCTBA ITIOKO3bI: PEAKIIMU C YYACTUEM CIIMPTOBBIX U aJIbJACTUIHON
Ipy1i, CHUPTOBOE U MOJIOYHOKHCIIOE OposkeHue. [IpuMeHeHue IitoKo3bl, €€ 3HaUCHUE B
KU3HEAECATEIbHOCTH OPTaHU3MA.

Jlucaxapuipl: caxapo3a, MaJIbTo3a. BoccTaHaBIMBAKOIIME U HEBOCCTAHABIIMBAKOLIUE
nucaxapusl. ['maponns nucaxapuaos. HaxoxeHre B mpupoe U NpUMEHEHHE.

[Tonucaxapuapl: Kpaxmaj, TJIIMKOT€H M UeUIoj03a. CTpoeHHME MaKpOMOJIEKYII
KpaxMalia, TJIMKOTE€Ha W LEeJUI0103bl. DU3NYecKre CBOMCTBA Kpaxmaia U LEJUIFOJIO3BI.
XHUMHUYECKHE CBOWCTBAa Kpaxmaya: THAPOJIU3, KauyeCTBEHHAs pEaKUUs C HOJOM.
XUMHUYECKHE CBOWCTBA LEJUTIOIO3bI: THAPOJM3, TOJydeHHe H(HUPOB IEIUTIONO3BI.
[TonsiTue 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIEJIK).

OKCIEpUMEHTAIbHBIE METOJIbl HU3y4YEeHUsI BEIIECTB U MX [PEBpAILCHHI:
pPacTBOPUMOCTh PAa3IMYHBIX CIHUPTOB B BOJAE, B3aUMOAECHCTBHE 3TAHOJIA C HATPHEM,
OKHCJICHHE STUJIOBOIO CIHpPTAa B ajbJEruj], Ha pPACKaJCHHONW MEIHON MPOBOJIOKE,
OKHCJICHHE JTUJIOBOTO CIHpPTA JAUXPOMATOM Kajusg (BO3MOXKHO HCIOJIb30BAHHE
BUJICOMATEPUATIOB), KAYECTBEHHBIE PEAKIMU Ha albJACTUIAB (C THAPOKCHUIIOM
muammuncepeopa(l) u rugpokcunom memu(Il)), peakmus raumepuHa ¢ THAPOKCUIIOM
meau(Il), xuMuueckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTBHI, B3aUMOJCHCTBUE
pacTtBopa IIOKO3bl ¢ TuapokcuaoMm meau(ll), B3aumonercTBUE Kpaxmalla ¢ HOJOM,
perieHne dKCIePUMEHTANBHBIX 337a4 1Mo TeMaMm «CrupTel U peHomsy, «KapOoHOoBBIE
KUCJIOTHI. CII0KHBIE YQUPBI.

A30Tcoep:Kale OpraHudecKue CoeIMHEHUs

AMUHBI — OpraHWYecKue TMpOu3BOAHBIE ammuaka. Kiaccuduxainus amMHHOB:
anudaTUUecKue U apoMaTUYeCKue; MEePBUYHBIC, BTOpUUHbIE U TpeTuuHble. CTpoeHue
MOJIEKYJ, oOmmas ¢opmysia, H30Mepus, HOMEHKJIaTypa W (U3UYECKHE CBOMCTBA.
XUMHUYECKHE CBOMCTBA a(PaTHIECKUX aMHUHOB: OCHOBHBIE CBOMCTBA, aJIKWUJIUPOBAHHUE,
B3aUMOJICHCTBUE IEPBUYHBIX AMUHOB C a30THUCTOM KHUCIOTOU. CONM aJIKUIIaMMOHHUS.
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AHWINH — TPEACTaBUTE]Ib aMHUHOB apoMathdeckoro psga. CTpoeHue aHUIIMHA.
B3aumHoe BiaMsiHME rpynn aTOMOB B MoOJieKyjde aHuiIMHA. OCOOEHHOCTH XMMHUYECKHUX
CBOMCTB aHWIMHA. KauecTBEHHBIE peaKIuy HA AaHWUJIVH.

CriocoOsbI oTy4YeHus ¥ MpuMeHeHue amndaTndeckux aMuHOB. [lomydenue anmimHa
U3 HUTPOOEH30JIa.

AmuHokucnoTel. HoMenknatypa u wuzoMepus. OThenbHbIE MOpPEICTaBUTENH O-
AMUHOKHCJIOT: TJIMIMH, ajaHuH. Pu3nNyecKue CBOMCTBA aMHHOKHCIOT. XHMHYECKHE
CBOMCTBA aMHHOKUCIOT Kak aM(OTEpHBIX OPraHUYECKMX COCIAMHEHUM, peaKIus
MOJIMKOHJICHCAIINKA, O0pa30BaHWE TENTHIHONW CBS3W. buoslormueckoe 3HaYeHUE
aMUHOKHCJIOT. CUHTE3 U TUAPOJIU3 TIETUIOB.

benku kak npupoHbie noauMepsl. [lepBuyunas, BTOpuYHas U TPETUYHAS CTPYKTypa
O0enkoB. XWUMHUUYECKHE CBOMCTBA OCJIKOB: THAPOJIU3, JACHATypalus, KadyeCTBCHHBIC
peakiuu Ha OeKH.

OKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YCHHUsI BEIIECTB U UX MPEBPAILCHUI:
pacTBopeHue OEIKOB B BOJIE, ACHATypallusi OCJIKOB MMPU HArpEeBaHUU, I[BETHBIC PEAKIIUU
Ha O€JIKH, pelieHne HJKCIEPUMEHTAIbHBIX 3aJa4 II0 TeMaM «A30TcojepiKalire
OpraHuyYecKue coeuHeHus» U «Pacno3HaBaHue OpraHuueCKUX COCAMHEHUI.

BbicokoMoJieKyIsIpHbIE COEAMHEHUSA

OCHOBHBIC TIOHSITUSI XUMHUHU BBICOKOMOJEKYJSPHBIX COCIUHEHUH: MOHOMED,
HOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENIEHb MTOJIMMEPHU3AIIH, CPEIHSS MOJIEKYJIIpHas Macca.
OCHOBHBIE METOJIbI CUHTE3a BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN — MOJUMepu3alus u
MOJIMKOH/ICHCALIHSL.

[Tonmumepuble  Marepuansl.  IlmactmMacchl  (MONMATHIICH, — MOJMIIPOINMIIEH,
MOJINBUHWIXJIOPUI, MOJIUCTUPOT, MOJIMMETHIIMETaKpUJIaT, MOJINKApOOHATHI,
noJvdTUIeHTepedTanar). Y Tunusaius 1 nepepadoTka 1miacTuka.

DnacToMepbl: HATypaJIbHBIM KaydyK, CHUHTETHUYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN). Pe3una.

Bonokna: HaTypanbHble (XJIONOK, IIE€PCTh, IIENK), HCKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTEeTUYECKHUE (KapOH U JIaBCaH).

OKCIepUMEHTAIbHBIE METOABl HW3Y4YCHHMsS BEIIECTB M WX [PEBPAILICHHIA:
O3HaKoMJIeHHEe ¢ oOpa3laMu NPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, ILJIacTMacc,
Kay4yyKOB, pElIEHUE SKCIIEPUMEHTAJIbHBIX 3a/1a4 10 Teme «Pacrno3HaBaHue miactMace u
BOJIOKOH.

PacuetHblie 3amaun.

Haxoxnenue MonexyisipHOl (hopMyJibl OpraHUYECKOTO COEAMHEHUS TT0 MaCCOBBIM
JOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXACHHE MOJEKYJSIPHOU (HOpMYIIbI
OpPraHUYEeCcKOT0 COEMHEHHUS MO0 Macce (00BEMY) MPOAYKTOB CrOpaHUs, O KOJIUYECTBY
BelecTBa (Macce, 00ObEeMy) TMPOAYKTOB pEAKIUM W/UIM  HMCXOIHBIX BEIIECTB,
YCTaHOBJIEHHE CTPYKTYpPHOH (HOpMyJIbI OpPraHUYECKOTO BEIIECTBA HAa OCHOBE €ro
XUMHUYECKUX CBOMCTB WJIM CIIOCOOOB MOYYEHUS, ONPEIEeTIEHUE IO BbIXOAA MPOIYKTa
pEaKkMH OT TEOPETUUECKH BO3ZMOKHOTO.
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MexnpeaMeTHble CBSA3H

Peanm3zanust MeXNpeaMETHBIX CBS3€M NPU W3YYEHHH OPTaHWYECKOM XUMHUHU B
10 xnacce OoCyLIECTBIISIETCS Yepe3 UCIOIb30BAaHUE KaK OOLIMX €CTECTBEHHO-HAYUYHBIX
MOHATUH, TaK U MOHATHI, NPUHATHIX B OTACJIBHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOuue ecTecTBEHHO-HAayYHblE NOHSATHA: SIBJICHHE, HAay4yHbIH (akT, THIOTE3a,
TEOpUs, 3aKOH, aHajiu3, CHUHTE3, Kilaccupukauus, HaONIOJACHUE, HU3MEpPEHUE,
DKCIIEPUMEHT, MOJIEIIb, MOJICJINPOBAHUE.

@duznka: MaTepus, aToM, IEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYJIA, SJHEPreTUUECKUI
YpOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHOe COCTOSHUE BEIIECTBA, (PU3NYECKHUE
BEJIMYMHBI, €AUHULBI U3MEPEHMS, CKOPOCTh, JHEPT U, Macca.

buonorusa:  kmeTka, oOpraHm3M, 9JKocHcTeMa, Owochepa, MeTabOIH3M,
HACJIEJICTBEHHOCTh, AaBTOTPO(HBIA W TeTepoTpOdHBI THUI TUTaHUA, OpOXKEHHE,
(oTocuHTE3, IBIXaHUE, OCIKH, YIIIEBO/bI, )KUPbI, HYKJIEHHOBBIEC KUCIOTHI, (DEPMEHTHI.

['eorpadusi: none3Hble HCKOMAeMbI€, TOILIUBO.

TexHonorus: NMUUIEBbIE MPOAYKTHI, OCHOBBI PAalMOHAIBHOIO IUTAHUS, MOIOLIUE
CpelCTBa, MaTepUaibl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI XUMUM

Atom. CocTaB aTOMHBIX SA€p. XUMAYECKUN 371€eMEHT. M130TOMBI.

CtpoeHHe 3JIEKTPOHHBIX 000JOYEK aTOMOB, KBAaHTOBBIE YHCIA. DHEPreTUUECKUE
YPOBHHM U MOAYPOBHU. ATOMHBIE opOuTanu. Knaccudukanus XuMUYECKUX 3JIEMEHTOB (S-
, p-, d-, f-amementnl). PacmpeneneHue SJIEKTPOHOB IO AaTOMHBIM OpPOUTAISIM.
DOneKTpoHHbIE KOH(GUTYpAllMM aTOMOB 3JIEMEHTOB IEPBOIO — YETBEPTOrO MEPUOJOB B
OCHOBHOM U BO30Y>KJJIEHHOM COCTOSTHUM, 3JIE€KTPOHHbIE KOH(PUTYpaLlM1 HOHOB.

DIIEKTPOOTPULIATEIBHOCTD.

Ilepnonnueckuit 3akoH u llepuonnueckas cucremMa xumMudeckux symemeHToB .M.
MenpneneeBa. CBA3b NEPUOINYECKOTO 3aKOHA U [leproanueckoil cCHCTEMBI XUMUYECKUX
AJIEMEHTOB C COBPEMEHHOM TEOPHUEW CTPOECHMUS aTOMOB. 3AaKOHOMEPHOCTU W3MEHEHMS
CBOMCTB XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMH POCTHIX U CIOKHBIX BEUIECTB MO
rpynmnamM © [OepuojaM. 3HadeHue nepuoanyeckoro 3akoHa /.M. Menneneesa.

XuMuueckass CBs3b. Bujabl XUMMYECKOM CBS3M: KOBaJICHTHAs, MOHHAas,
MeTainyeckas. Mexanu3mbl 00pa3oBaHusl KOBAJIGHTHOM CBA3U: OOMEHHBIA U JOHOPHO-
AKLENTOPHBIA. DHEPTUA U JUIMHA CBA3H. [ 10JIApHOCTE, HAITPaBIEHHOCTh U HACHIIIAEMOCTD
KOBaJIEHTHOM cBsi3u. Kpartuele cBs3u. Bopopoanas cBaA3b. MeXMONEKYISpPHBIE
B3aHMOJICUCTBHSL.

BaJleHTHOCTB ¥ BaJ€HTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYpPbI
MOJIEKYJl C UX TE€OMETPUYECKHM CTPOCHHEM (Ha MpPUMEpPE COEIUHEHUN 3JIEMEHTOB
BTOPOIO MEpHoAaa).
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[IpeacraBieHre O KOMIUIEKCHBIX coequHeHusix. CocTaB KOMIUIEKCHOIO HOHA:
KOMILJIEKCOOOpa30BaTelib, JUTaH/Ibl. 3HAYEHNE KOMIUIEKCHBIX coenuHeHuil. [lonarue o
KOOPJIMHAIITMOHHOW XHUMUH.

BemecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHUS. THUIIBI KPUCTAIIMYECKUX
pelIeToK (CTPYKTYp) U CBOIMCTBA BEILIECTB.

[TonsTe o aucnepcHbIX cucrteMax. MctuHHbIe pacTBOpbl. CrOCOOBI BBIPAXKEHHUS
KOHIICHTpAlluM pPacTBOPOB: MaccoBas JOJi1 BEIIECTBA B pPacTBOpPE, MOJISIpHAs
KOHILICHTpanusl. HacelllleHHblE W HEHACHIIEHHBIE pPAacTBOPBI, PAaCTBOPUMOCTb.
Kpucramnoruaparsr.

Knaccudukanms u HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB. | pHBUABHBIC
Ha3BaHUS OTJIEIbHBIX IIPEACTABUTENICH HEOPIraHUYECKUX BEIIECTB.

Knaccudukanms XuMu4ecKuX peakinii B HEOpraHM4eCKON 1 OPraHUYECKON XUMHUH.
3aKOH COXpaHEHUsSI MACChl BEILECTB; 3aKOH COXPAHEHMS W INPEBpALICHUS SHEPTUU NpU
XUMUYECKUX peakuusx. TernoBbie 3 ()eKThl XUMUYECKUX peakiuil. TepMoxumudeckue
YpPaBHEHUS.

CKOpoCTh XUMHYECKOW peakluu, €€ 3aBUCUMOCTb OT pa3jIMyHBbIX (HaKTOPOB.
['omoreHHbI€ U reTeporeHHple peakunn. Katanms u kataam3aTtopsl.

OOpatuMble W HeoOpaTUMbIE peakIuu. XHUMHYECKoe paBHOBecue. DakTophl,
BIMAIOIIME Ha IIOJIOKEHWE XUMHUYECKOIO pAaBHOBECHs: TeMIleparypa, [IaBJICHHUE U
KOHIIEHTPAllMHU BEIIECTB, y4acTBYOIMX B peakuuu. [Ipunnun Jle [larense.

OnexTponutuyeckas auccounanus. CuibHble U clladble 31eKTponnuThl. CTENeHb
mucconnani. Cpena BOJIHBIX PAacTBOPOB: KHUCJIOTHAs, HEWTpaJbHasl, IIEIOYHAS.
Bonopoansiii mokazarens (pH) pactBopa. ['maponus comneit. Peakiinu noHHoro oOMeHa.

OKUCIUTENBLHO-BOCCTAHOBUTEIbHBIE peakinu. CTeneHb okuciieHus. OKUCIUTENb U
BOCCTaHOBUTEND. [Ipoliecchl OKUCIEHNSI 1 BOCCTAHOBJICHUA. BaxKHENIIE OKUCIUTENU U
BOCCTaHOBUTENU. MeTo ] 3JIeKTpOHHOTO OajlaHca. DJIEKTPOJIN3 PAaCTBOPOB M PACIlsIaBOB
BELLECTB.

OKCHepUMEHTAIBHBIE METO/IbI U3YUYEHUS BELIECTB U UX MIPEBPALLICHUI: Pa3IOKEHHE
MIEPOKCHIA BOJIOPOJAa B MPUCYTCTBUM KATAIM3aTOpPa, MOJEIM KPUCTAIUIMYECKHUX
pPEIeTOK, MPOBEACHHE PEAKIHM HMOHHOTO OOMEHa, OINpEIEIICeHHE CpEeAbl PACTBOPOB
C TIOMOIIBbI0 WHIUKATOPOB, M3YYCHHE BIIMSHUS PaA3IWYHBIX (DAKTOPOB HA CKOPOCTH
XUMHYECKON PEAKLINN U MOJ0KEHUE XUMUYECKOTO PABHOBECHS.

Heopranuveckasi xumusi

[Tosmoxenne nemerauios B [lepuognueckont cucreme xXuMmuueckux sneMeHToB J[.1.
MenneneeBa 1 0COOCHHOCTH CTPOCHUS X aTOMOB. DPU3HUECKUE CBONCTBA HEMETAIIJIOB.
AJoTporniusi HEMETAUIOB (Ha MpUMeEpe KUCIOoponaa, cepbl, (pocdopa u yriaepona).

Bonopon. [Ilonmyuenue, ¢usnyeckue W XUMHYECKHE CBOWCTBA: PEAKIUU
C METaJUIaMU U HEMETaJJlaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ MApUIbI.

lasmorensl. Haxoxxmenue B mpuposie, CHOCOObI TONyYeHHS, (Qu3ndeckue
U XUMHUYECKHE CBOMCTBA. ['amoreHoBomopoanl. BakHeWime KUCIOPOACOACpIKAIIUE
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coeuHeHus rajnoreHoB. JlabopaTopHble W NPOMBILIUIEHHBIE CHOCOOBI MOJTYyYECHHS
rajgoreHoB. [[puMeHeHne rajJjoreHoB U X COCIMHEHHUM.

Kucnopon, o3oH. JlabopaTopHble M NPOMBIIUICHHBIE CIOCOOBI TOJYyYEHHUS
kuciopoaa. duznueckue U XMMUYECKUE CBOMCTBA U IPUMEHEHHUE KUCIOPOJa U 030HA.
OKcuapl v IEPOKCUBI.

Cepa. Haxoxaenue B mpupojie, CriocoObl MoMydeHusI, (PU3NIECKUe U XUMHUISCKHE
cBoiictBa. CepoBogopon, cyabdunasl. Oxcun cepri(I1V), okcun cepri(VI). Cepuucras u
CepHasi KUCJIOTHI U UX coJu. OCOOEHHOCTU CBOMCTB CepHOI KUCIOTHI. [IprmMeHeHue cephl
U €€ COCIMHECHUM.

Azot. Haxoxzaenue B mpupoje, croco0bl ModyueHus], (pu3ndeckue 1 XuMUIEeCKIe
cBoricTBa. AMMUaK, HUTpUIbl. OKCHIBI @30Ta. A30TUCTAs U A30THASI KUCIIOTHI U UX COJIH.
OcoOEHHOCTH CBOMCTB a30THOWM KHUCHOTHL. lIprMeHeHHe a30oTa U €ero CoeAuHEHUH.
A30THBIE YJI0OpEHUS.

®dochop. Haxoxnenue B mpupojie, CIOCOOBI TOJNy4YeHHs, (U3HUECKHUE
u xuMuueckue cpoiictBa. Dochunbl u pochun. Oxcunbl hochopa, pochopras kuciora
u ee conu. [Ipumenenue gpocdopa u ero coenunennii. DochopHwie y100peHUs.

VYraepona, HaxoxaeHUe B mpupoje. AmiorponHsie Moaudukanuu. Ousznueckue u
XUMUYECKME CBOMCTBA TMPOCTHIX BEIIECTB, O0Opa30BaHHBIX yriaepogoMm. Oxcun
yriepona(ll), okcua yraepona(IV), yroibHas KUCIOTa M €€ COJMU. AKTUBHUPOBAHHBIM
yroib. [I[puMeHeHre npocThIX BEIIECTB, 00Pa30BaHHBIX YIIIEPOJIOM, H €r0 COCTUHEHUH.

Kpemunii. Haxoxnaenue B mpupoje, CrnocoObl TNoOdydeHus, (U3HUIECKUE
n xumuueckue cpoiicTBa. Oxcua kpemHus(IV), KpemHHEBas KHUCIOTA, CUIIMKATHI.
[IpumeneHue kpeMHus 1 ero coequHeHui. CTeKI0, ero noJiydeHue, BUIbl CTEKIIA.

[Tomoxenne ™etaoB B llepuoanueckor cUCTEME XUMHUYECKUX SJIEMEHTOB.
OCc00EHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JI0YEK ATOMOB METAJLIOB.

O6mue ¢Qusnyeckue cBoicTBa MeTawioB. [IpuMeHeHHe METalIoB B OBITY
u TexHuke. CIUIaBbl METAJIOB.

DJIEKTPOXUMHUYECKUN Psii HANpsDKeHU MeTaiioB. OOmue crnocoObl MOJydeHUs
METAJJIOB: THAPOMETAITYPrus, MUPOMETAJUTYprusi, 3nekrpomeramutyprus. Ilonstue o
KOppo3un MeTayIoB. CrIoCOOBI 3aIIUTHI OT KOPPO3UH.

O6mass xapaktepuctuka wmetamwioB [A-rpynnsl Ileproguyeckoit  cucTembl
XUMUYECKUX dJeMeHToB. Hatpuit u kamuii: mosydenue, GU3NYECKUEe U XUMHUYECKUE
CBONCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mrast xapakrepuctuka wmetamwioB [IA-rpynmer  [lepuogumdeckoit  cucTembl
XUMUYECKUX DJIEMEHTOB. Marnuii u KajbIuil: oJly4eHue, PU3ndeckne U XuMUIECKUe
CBOWCTBA, NMPUMEHEHHE TMPOCTHIX BEHIECTB M HUX coeauHeHui. JKecTKOCTh BOJbI
U CIIOCOOBI €€ YCTPAHEHHS.

AmoMuHMA: TIONy4YeHUE, (DU3NYECKMEe W XUMUYECKHE CBOWCTBA, MPUMEHEHUE
IIPOCTOr0 BEIIECTBA U €ro coeNuHeHU. AMQoTepHbIe CBOMCTBA OKCUA U TUIPOKCHUIA
ATIOMHUHUS, TUAPOKCOKOMIUJIEKCHI alTFOMUHUS.
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OOmass  xapakTepucTuka  MeTauioB  moOounbix  moarpynn  (b-rpymm)
[Teproauyeckoil CHCTEMbI XUMHUYECKHUX AJIEMEHTOB.

du3znyeckue M XUMHUYECKHE CBOMCTBAa XpoMa U €ro coeauHeHuil. OKCHUIbI U
rugpokcuasl  xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auXpoMaThl, UX
OKHCIIUTEIIbHBIE CBOMCTBA. [loyUeHne u npuMEHEHHE Xpoma.

Pu3n4ecKne U XMMUYECKHE CBOMCTBA MapraHia U €ro coeluHeHun. Baxunenmue
coenunenust  mapranua(ll), wmapranma(IV), wmapranna(VI) wu  wmapranua(VII).
[IepmaHranat Kanus, €ro OKUCIUTEIbHbBIE CBOKCTBA.

@u3nueckue W XUMHUYECKHE CBOMCTBA XKejne3a W ero coeauHeHui. OKCHUbL,
ruapokcuasl U conu keneza(ll) u sxeneza(Ill). Ilomydenwe uw mpuMeHeHHE jKeie3a
U €r0 CILIABOB.

du3nyeckue M XHWMHYECKHE CBOWCTBAa Menu U €€ coenuHeHuil. llomyueHue
Y IPUMEHEHUE MEAU U €€ COCANHEHUM.

[{uuk: nonmydenue, GU3NUYECKUE U XMMUYECKHE CBOWMCTBA. AM(OTEpPHBIE CBOWCTBA
OKCHJIa Y THAPOKCHUAA IIUHKA, THAPOKCOKOMIUIEKCH IMHKA. [I[pMeHeHne 1uHKa U €ro
COCIMHEHU.

DKCIEpUMEHTAIbHBIE METO/bI U3YUEHHUS BEIIECTB U UX MPEBPALICHUN: U3yUYCHHE
00pa3IoB HEMETAJJIOB, TopeHue cepbl, ¢ocdopa, kene3a, MarHus B KHUCIOPOJE,
M3y4YeHHE KOJUIeKIUM «MeTajuibl W CIJIaBbl», B3aUMOJICHCTBHE IICJIOYHBIX U
IEJIOYHO3EMENTbHBIX METAJIJIOB C BOJIOM (BO3MOYXHO HUCIIOIH30BaHUE BUICOMATEPUATIOB),
B3aUMOJICHCTBUE IIMHKA W JKEJi€3a C PAacTBOPAMH KHUCIOT M IIEJIOYed, KauyeCTBEHHbIE
peakuuyM Ha HEOPraHWYECKHE AaHUOHBbI, KAaTHOH BOJOPOJla W KAaTUOHBI METAJUIOB,
B3aUMOJICHCTBUE TUAPOKCUIOB AIFOMUHHUS U IIMHKA C PACTBOPaMU KHUCIIOT U IIEIOYEH,
pelieHne SKCepuMEHTANIbHBIX 3a71a4 1o TeMaM «l anmorens», «Cepa u ee COeTMHEHUsD,
«A30T u dhochop u ux coenuHeHus», «MeTawIbl TJIABHBIX MOATPYII,

«MeTtaiibl TOOOYHBIX MOATPYIIID).

XUMUA U )KU3Hb
Ponp xuMuu B o0ecriedeHuu yCTOMYUBOTO PA3BUTHS YE€TIOBEUECTRA.
[ToHsTME O HAyYHBIX METOaX MTO3HAHUS U METOJIOJIOTMY HAYYHOT'O UCCIIEIOBAHUS.
Hayunble npyuHUIMIBI OpraHU3aMyd XUMHUYECKOTO MTPOU3BOACTBA. [ [poMBITIITIEHHBIE
CIOCOOBI MOJMYUYEHUsS BaKHEHIIMX BEIIeCTB (HAa MpUMeEpe MPOU3BOACTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoida). IIpoMbllieHHbIE CMOCOObI TOJNYYEHUS METaJUIOB
Y CIUIaBOB. XHUMHUUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH CPedbl U €ro nocaeAacTsus. Poib
XUMUU B 00ECTICUCHUH SHEPTETUUECKOM OE30MacHOCTH.
XuMus 1 310pOBbe YenoBeka. JlekapcTBeHHsble cpencTra. [IpaBuiia ucnosb3oBanus
JIEKapCTBEHHBIX TpenapaToB. Pojb XMMUM B pa3BUTUUA MEAULIUHBI.
XUMHS TIMIIMA: OCHOBHBIE KOMIIOHEHTBI, MHIIEBbIE J00aBku. Ponb Xumuum
B 00€CTIeueHNHN TTUIIEBOI 0€30MacHOCTH.
Kocmernueckne wu mapdroMmepHbie cpeiactBa. beitoBas xumusa. [IpaBuma
0€301acHOr0 UCMOJIb30BAHMS MPENapaTOB OBITOBOM XMMHUHU B MMOBCETHEBHOM KU3HHU.
XUMUS B CTPOUTENBLCTBE: BAKHEUIIINE CTPOUTEIBHBIE MaTepUalIbl (LIEMEHT, OETOH).
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Xumus B CeTbCKOM X03siiicTBe. OpraHndecKkrue U MUHEPAITbHBIE YA00pEHHUS.
CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHUalibl, KPACKH, CTEKIJIO, KEpaMHUKa.
Pacuernrie 3agayn.

Pacuetsl: Maccel BemiecTBa WM O0bEMa Ta30B MO H3BECTHOMY KOJMYECTBY
BEIIIECTBA, MACCE€ UM 00bEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKI[MU BEILIECTB, MACCHI
(oObema, KoJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMHU, €CJIM OJHO M3 BEIIECTB MMEET
mpuMecH, wmacchl (oO0beMa, KONMMYeCTBa BEIIECTBA) MPOMYKTAa PEAKIUH, ECIH
OJHO W3 BENIECTB JAaHO B BHUJE pacTBOpa C ONPEACICHHOW MacCOBOM o€
PacTBOPEHHOT'0 BEIIECTBA, MACCOBOM JOJIM M MOJSIPHOM KOHIIEHTpAallMM BEIIECTBA B
pacTBOpPE, AOJIM BBIXO1A MPOAYKTA PEAKIIUHA OT TEOPETUUECKU BO3MOMKHOTIO.

Me:xnpeaMeTHble CBSI3H

Peanm3zanust MeXNpeIMETHBIX CBS3CH MPU M3YyYCHUH OOINCH W HEOpraHWYeCKOM
xuMuu B 11 Kjacce OCyIIeCTBIISECTCS Yepe3 MCIOJIb30BAaHUE KaK OOIMX €CTECTBEHHO-
HAay4YHBIX MOHATHH, TaK W TOHATUMN, MIPUHATHIX B OTJCIBHBIX IIPEAMETaX €CTECTBEHHO-
Hay4HOTO IUKIIA.

OOmme ecTeCTBEHHO-HAyYHbBIC TOHATHS: SBJICHHE, HAyYHBIH (aKT, THUIIOTE3a,
TEOpHs, 3aKOH, aHajIu3, CHHTE3, KiIacCH(UKAIUS, TNEPHOJIUYHOCTh, HAOJIOJICHHE,
HU3MEpPEHHE, IKCIIEPUMEHT, MOJICITb, MOJICIIMPOBAHUE.

dusuka: MmaTepusi, MUKPOMHUP, MAKPOMHUP, aTOM, 3JICKTPOH, POTOH, HEUTPOH, HOH,
M30TOMBI, PAAMOAKTUBHOCTh, MOJICKYJa, YHEPTeTUYCCKUNA YPOBEHB, BEIICCTBO, TEJO,
00beM, arperaTHoe COCTOSHUE BEIECTBA, HJACAIBHBIM Ta3, (HU3NYECKHUE BEIUYUHBI,
€IMHUILIBI U3MEPEHUS, CKOPOCTh, YHEPTHS, Macca.

buonorusi: kierka, opraHusM, 3KocucTeMma, Ouocdepa, MeTaboJIM3M, MaKpo-
U MHUKPOAJIEMEHTBI, OCIIKH, JKHUPBI, YIJIEBOJbI, HYKJICHHOBBIE KHCIOTHI, (HEPMEHTHI,
TOPMOHBI, KPyTOBOPOT BEIIESCTB U IMOTOK YHEPTUHU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIC TMOPOJBI, TOJIC3HBIC HMCKOMAeMbIe, TOILIUBO,
pECYpCHI.

TexHONOTHSA: XWMHUYECKas TPOMBIIUICHHOCTh, METAJUTyPTUs, CTPOUTEIIbHBIC
MaTepualibl, CEJIbCKOXO3SHMCTBEHHOE MPOU3BOJICTBO, TIHUINEBAas IPOMBIIUICHHOCTD,
dapmareBTHYECKass TTPOMBIIIUICHHOCTh, MPOW3BOACTBO KOCMETHYECKHX TIPEIapaToB,
IPOM3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpHAJOB, DJICKTPOHHAS IPOMBIIUICHHOCTD,
HAHOTEXHOJIOTHH.
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IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI 110 XUMHUHAN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUs K pe3yJIbTaTaM OCBOEHHUS 00yYarOIIMMUCS
nporpaMm cpeaHero oOmiero o0pa3oBaHMs: JIMYHOCTHBIM, METANpeIMETHBIM U
MIPEIMETHBIM.

B cooTBeTrcTBUM € CHCTEMHO-AEATENBHOCTHBIM TOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpenMeTa «XUMUsS» Ha YPOBHE CPEAHEro OOIIero
00pa3oBaHUsl BBIJICIICHBI CIACAYIONIUE COCTABISIONINE:

OCO3HaHHE O0YYAIOIMMHUCS POCCUMCKON IPakIaHCKOW UJIEHTUYHOCTH;

TOTOBHOCTB K CAaMOPa3BUTHIO, CAMOCTOSITENIBHOCTU M CAMOOTPEEIECHUIO;

HaJIMyue MOTUBAIMU K O0yUEHHUIO;

TOTOBHOCTb W CIIOCOOHOCTh OOYYarOMIMXCS PYKOBOJCTBOBATHCS MPUHSATHIMU
B 00111eCTBE MpaBUIIaMU U HOPMaMHU MTOBEJICHUS;

HaJM4YUe MPaBOCO3HAHUS, SIKOJIOTUUECKON KYIbTYPBHI;

CIIOCOOHOCTH CTABUTh LIETTU U CTPOUTD )KMU3HEHHBIC I1JIAHBI.

JIugyHOCTHBIE  pe3yJbTaThl ~ OCBOCHHSI  IpeaMera  «XHUMHUS»  OTPAKAIOT
c(hOpPMUPOBAHHOCTh  ONbITA MO3HABATEJILHOM U  MPAKTUYECKOM  JACSATEIbHOCTH
oOyyJaronmxcs B mpoIecce peainsaiiui 00pa3oBaTeIbHOU JeATeTbHOCTH.

JIn4yHOCTHBIE  pe3ylbTaThl  OCBOCHUS  HpeaMera  «XHUMHUS»  OTPAKAIOT
c(hOpPMUPOBAHHOCTh  OMNbITA TMO3HABATEJILHOM M  MPAKTUYECKOW  ACATEIbHOCTU
oOyyJaroumxcsi B Mpolecce peain3auuu 00pa3oBaTeNbHON AESITEIBHOCTH, B TOM YHUCIIE B
YacTu:

1) rpa:xaaHCKOro BOCIIMTAHUSA:

OCO3HaHMs OOYYAIOIIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX IIpaB M 00S3aHHOCTEH,
YBKEHUS K 3aKOHY U MPaBOIOPSJIKY;

MPECTABIICHUS O COIIMAIBHBIX HOPMaxX U MPaBWIaX MEXKIMYHOCTHBIX OTHOIIICHUM
B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKON ACATEIBHOCTH IPH CO3JIaHUHM Y4YSOHBIX
MIPOEKTOB, PEIICHWU YYEOHBIX W TO3HABATEIbHBIX 3aJ]lay, BBIMOJHECHUU XUMHUYECKHUX
AKCIIEPUMEHTOB;

CITOCOOHOCTH MOHUMATh U TPUHUMATh MOTUBBI, HAMEPEHHUSI, JIOTUKY U apTyYMEHTHI
JIPYTUX TIPU aHATIU3€ PA3JIMYHBIX BUJIOB YUYCOHOM IS TEIHLHOCTH;

2) NaTPMOTHYECKOT0 BOCTIUTAHMS

LIEHHOCTHOTO  OTHOILIECHUS K HCTOPUYECKOMY UM  HAy4YHOMY  HACJIEIUIO
OTCUYECTBCHHON XMMUM;

YBOXEHUS K TPOIECCY TBOpYECTBA B OOJACTH TEOPHUHM W TMPAKTHIECKOTO
MPUIIOKEHNUS XUMHUH, OCO3HAHUS TOTO, YTO JaHHBIC HAYKHU €CTh PE3YJIbTAT JIIUTEIbHBIX

18



HaOJIOJCHUM, KPOMOTJIMBBIX HKCIHEPUMEHTAIbHBIX IIOUCKOB, IOCTOSIHHOIO TpyJa
YYEHBIX U IIPAKTUKOB;

UHTEpeca U II03HABATEIBHBIX MOTHUBOB B IIOJIYYEHHHM U IIOCIEAYIOLIEM aHAIU3e
nH(GOPMAIIUU O TIEPEIOBBIX TOCTIKEHUSAX COBPEMEHHON OTEYECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CITIOCOOHOCTH OLICHMBATh CUTYallUM, CBSI3aHHBIE C XUMUYECKUMU SIBICHUSIMHU, U
MIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEJICHUE U MOCTYIIKM CBOMX TOBAPUILEH C MO3UIIAMA
HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIIEICTBUNA MOCTYTIKOB;

4) popMmupoOBaHUS KYJbTYPbI 310POBbS:

NOHMMAaHUs LIEHHOCTEN 3/10pOBOro U 0e30macHOro oopasa Ku3HHU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHHUS K COOCTBEHHOMY (HU3MYECKOMY U IICUXHUYECKOMY
3/10POBBIO;

coONroficHUsT TMpaBui 0Oe3omacHOTO oOpalieHuss C BellecTBaMU B OBITY,
NOBCEHEBHOM KU3HH, B TPYAOBOM JEATEIBHOCTH;

MMOHUMAaHUs LIEHHOCTU MPaBUJ UHAUBUIYAIBHOIO U KOJUIEKTUBHOTO O€30MacCHOIO
NOBEACHUS B CUTYALMX, YTPOXKAIOIINX 310POBbIO U )KU3HU JOIEH;

OCO3HaHUSl TOCIEACTBUNA W HEOPUIATHS BPEIHBIX MPUBbIYEK (YIOTpeOIeHus
QJIKOTOJIs1, HAPKOTHUKOB, KypEeHHS1);

5) TPyaA0BOr0 BOCIMTAHUSA:

KOMMYHHUKATUBHOW KOMITETCHTHOCTH B YU4E€OHO-HCCIIETOBATEILCKOM IESITEIIEHOCTH,
0OIIIECTBEHHO TOJIC3HOM, TBOPUYECKOM U IPYTUX BUAAX ACATCIHHOCTH;

YCTAHOBKHM Ha aKTUBHOE yYacTHE B PEIICHUM MPAKTUYCCKUX 3a7ad COIMATILHOMN
HAIPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPaKTHICCKOMY M3YUEHHUIO MPOGECCHid pPa3IMIHOTO PO, B TOM YHCIIE
Ha OCHOBE NMPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMHH,

YBaXEHUS K TPYY, JIIOJISIM TPYyIa U PE3yJIbTaTaM TPYA0BOMU JESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIWBHUIYAIbHOW TPAEKTOPHUH 00pa30BaHUs,
Oynymieir mpodeccuu U peanu3alii COOCTBEHHBIX JKU3HEHHBIX IUUIAHOB C YYETOM
JUYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XMMUU, UHTEPECOB U MOTPEOHOCTEM 00IIIECTRA;

6) 3K0JI0rH4eCKOro BOCIIMTAHMS

AKOJIOTMYECKHU 11€71ecOo00pa3HOro OTHONIIEHHS K TPUPOJIE KaK HMCTOYHHUKY
CYILIECTBOBAaHMS )KM3HU Ha 3€MIIE;

MOHMMaHUS  TJIO0ATbHOTO  XapakTepa OSKOJIOTMYECKHMX MpoOjeM, BIMSHUA
SKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIBHON CPEibl;

OCO3HaHUsI HEOOXOAUMOCTH MCHOJB30BAaHUS TOCTHXKEHUN XUMHH I PELICHHS
BOIIPOCOB PAIIMOHAILHOTO MTPUPOOTIOIb30BaHNUS;
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AKTUBHOI'O HEINPUATHUS NEUCTBHM, NPUHOCAILIMX BPEA OKPYXKAIOWIEW NPUPOAHOU
cpene, yMEHHUs MPOTHO3MPOBATH HEOJArONPUATHBIE 3KOJIOIMYECKUE IOCIEICTBHS
MPEANPUHUMAEMBIX JIEUCTBUM U NIPENOTBPAIIATD UX;

HaJIMYUsl PA3BUTOTO HKOJOTMYECKOI'O MBIIUICHUS, JKOJOTMYECKOM KYJbTYPHI,
ONBITA JESATENBHOCTH DKOJOTHYECKOM HAIPABICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS
UMH B [I03HABATEIbHOM, KOMMYHHUKATUBHON U COLMAIBHOM MPAKTHUKE, CIIOCOOHOCTU U
YMEHHS aKTUBHO MPOTUBOCTOATH UACOJIOTHH XeMo(poOu;

7) IEHHOCTH HAYYHOI'0 MO3HAHUSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKH
U OOIIECTBEHHOMN MPAaKTUKU;

NOHUMAaHUs crenupUK XUMHUH KaK HAayKd, OCO3HAHUS €€ PoJid B (DOPMUPOBAHUU
pPaIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUW IICJIOCTHOTO TMPEACTaBICHHUS 00
OKpY>KalollleM MHUpE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKAa, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH M pelieHUuH IPOoOJIeM COXpAHEHHSI IIPUPOTHOTO PABHOBECHS;

yOCXKIEHHOCTH B 0CO00I 3HAYNMOCTH XUMHUH JJISI COBPEMEHHOW ITUBUJTU3AIINH: B €€
T'YMAHUCTHYECKOW HANpPaBJICHHOCTH M BAXXHOW pOJM B CO3JaHMM HOBOUW 0a3bl
MaTepUATbHOU KYJBTYPBI, B PEIICHUH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO PAa3BUTHS
YeJIOBEUECTBA — CHIPHEBOM, SHEPTETUUECKOMN, TUIIEBOM U IKOJIOTMYECKOM 0€3011acCHOCTH,
B Pa3BUTHU MEIUITMHBI, OOCCTICUCHUH YCJIOBHH YCIICIIHOTO TPYyJa W IKOJOTHYCCKU
KOM(OPTHOM KU3HU KaXAO0TO YeHa OOIIeCTRa,;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTHU: MOHUMAHUS CYIIHOCTH METOJOB IO3HAHMS,
WCIIOJIb3YEMBbIX B E©CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HWCIIOJIh30BaTh ITOTy4YaeMbIC
3HAHUS JUI aHajdu3a U OOBSCHEHHS SIBIICHUN OKPY’KAIOIIETO MHUpPA U MPOUCXOMISIINX
B HEM W3MCHEHUH, YMEHHs JejlaTh 000CHOBAHHBIC 3aKIIOUCHHUS HA OCHOBE HAyYHBIX
(aKkTOB ¥ UMEIOIIMXCS JAHHBIX C IEJIbI0 TTOJYYCHHS JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIOJIb30BaTh XUMHUUYECKHE 3HAHUS IS PEIICHHUS
po0JIeM B PEATbHBIX KU3HECHHBIX CUTYAIIHSIX;

WHTEpeca K O3HAHUIO, UCCIIEIOBATEIBLCKOMN IeATEeIbHOCTH;

TOTOBHOCTH Y CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHMIO,
K aKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHUM MO XMMHH B COOTBETCTBUHU C KU3HCHHBIMU
MOTPEOHOCTSIMU;

WHTEpeca K OCOOEHHOCTAM TpyJAa B pas3IUYHBIX cdepax MnpodeccrnoHaIbHOMI
JIESITEIIbHOCTH.

METAINPEIMETHBIE PE3YJ/IbTATBI

MertanpeamMeTHble pe3yibTaTbl OCBOCHHMS MPOrpaMMbl [0 XHMUU Ha YpPOBHE
CpemHero o0mero oopa3oBaHus BKIIOYAIOT:

3HAYUMBbIE TUTS dbopmupoBaHus MHPOBO33PEHNUSA oOyyJarouuxcs
MEXIUCUUIUIMHAPHBIE (MEXIpEeIMETHbIe) OOIeHayyHble TOHATHUS, OTpa)karoIue
[IEJIOCTHOCTh HAYYHOUN KapTUHBI MUPA U CTIENU(UKY METOI0B MIO3HAHKS, UCIIOB3YEeMbIX
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B €CTECTBEHHBIX HayKax (Marepus, BELIECTBO, SHEPIHs, SIBJIEHHUE, MPOLECC, CUCTEMA,
HAy4YHBIM (paKT, IPUHIIMUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsl, HCCIEAOBaHNUE,
HaOJII0ICHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHE);

YHUBEpCaJbHbIE Y4YeOHbIE JEHCTBHUS (IIO3HABATEIbHbIE, KOMMYHHUKATHUBHBIE,
pEryJIATUBHBIE), o0ecrieunBaromuye GopMUpOBaHUE (PYHKIMOHAIBHON IPaMOTHOCTH U
COLIMAJIBHOM KOMITETEHIIMH 00yYaronuxcs;

CHOCOOHOCTh OOYYaIOLIMXCSl MCHOJb30BATh OCBOEHHBIE MEXAUCIUIUIMHAPHEBIE,
MHUPOBO33pEHYECKHIE 3HAHUS U YHUBEPCaJIbHbIC YUEOHBIE JEHCTBYS B IO3HABATENIbHON U
COLIMAJIbHOM ITPAKTHKE.

MetanpeameTHbIe pe3yJIbTaThl OTPAXKAOT OBJIaICHUE YHUBEPCAIbHBIMU Y4€OHBIMU
II03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIITUBHBIMU J1€HCTBUSIMMU.

ITo3naBaTe/ibHbIE YHUBEPCAJIbHbIC YUeOHbIE JeHCTBUS
ba3oBble JJoruueckue AeiiCTBUA:

CaMOCTOSITENIbHO (POPMYTUPOBATh M aKTyalIM3UPOBATh MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

OIPENIENIATh LEIH ACATEILHOCTH, 3a/1aBasi TapaMeTPbl U KPUTEPUU UX JOCTHKCHUS,
COOTHOCHUTB PE3YJIbTATHI IEITEIBHOCTH C TOCTABICHHBIMU LEJISIMU;

VCTIOJIb30BATh MIPU OCBOCHUY 3HAHUM MPUEMBI JJOTUYECKOTO MBIIUICHUS: BBIJCIISTH
XapaKTEPHbIC MPU3HAKUA IOHSATHM W YCTAHABIMBATHh UX B3aMMOCBS3b, HUCIOJIb30BATH
COOTBETCTBYIOIIME OHATHUS JIJIs1 0OBSICHEHUSI OTJAEIBHBIX (PAaKTOB U SIBJICHUI;

BBIOMpATh OCHOBAHUSI M KPUTEPUHU MJI KJIACCU(UKAIUU BEIIECTB U XUMUYECKHUX
peaKkuui;

YCTaHABIIMBATh NPUYUHHO-CIICICTBEHHBIE CBI3U MEXKIY U3YyYa€MbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYKICHUS (MHIAYKTUBHbBIC, IENYKTUBHBIEC, 110 AHAJIOTHUH),
BBISIBIISITh  3aKOHOMEPHOCTH M IPOTUBOPEYHUS] B PACCMATPUBACMBIX SIBIICHUSX,
(hOopMyYIIMPOBATH BHIBOABI U 3aKITIOUCHUS;

MPUMEHATh B IIPOLIECCE IIO3HAHUSA HCHOJIB3YEMBIE B XHUMHU CHUMBOJHUYECKHUE
(3HAaKOBBIE) MOJIECJIN, MPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUYECKUI 3HAK
(cuMBOJI) 3JIeMEHTa, XUMHUYECKas (opMyia, ypaBHCHHE XHMHUYECKON PEaKIUH — IMPU
pelieHn y4eOHBIX MO3HABATENBHBIX M MPAKTUUECKUX 3a7ad, TPUMEHSTh Ha3BaHHBIC
MOJICJIbHBIE TPEACTABJICHUS [JI1 BBISIBICHUS XapaKTEPHBIX NPU3HAKOB H3YYAEMBIX
BEIIECTB U XUMHYECKUX PEAKIIUU.

ba3oBble ucciieaoBaTeIbCKHeE AeHCTBHUA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTI'0 O3HAHUS BEIECTB U XUMUUYECKUX PEAKIIUN;

dbopMyaMpoBaTh 1EAM W 3aJa4d UCCIEAOBAHUS, HMCIOJIb30BAaTh IOCTABIICHHBIC
¥ CaMOCTOATETHHO C(hOPMYIUPOBAHHBIE BOIIPOCH B KAYECTBE MHCTPYMEHTA MIO3HAHUS U
OCHOBBI 11 (POPMHUPOBAHUSI THUIIOTE3bI MO MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMbBIX
CYXICHUU;

BJIAJIETh HABBIKAMM CAMOCTOSATEIHLHOIO INIAHUPOBAHUS U TIPOBEICHUST YUEHUUECKUX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh yMEHHUs HAOMI0MaTh 3a XOJOM IIpoliecca,
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CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ylbTaT, (OPMYyIUpOBaTh OOOOIICHUS H
BBIBOJIBI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIECIOBAHMS, COCTABIATH
000CHOBAaHHBIN OTUYET O MPOJICTAHHON padboTe;

MpUOOPETaTh OMBIT YIYCHUYECKOM NCCIIeI0BATEIbCKON U POCKTHON JAESITETbHOCTH,
IPOSIBIISATH CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbBHOMY IIOUCKY METOJIOB PEIICHUS
MPaKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3JIMYHBIX METOAOB IMO3HAHUS.

Pabora ¢ unpopmanueii:

OpPUEHTHPOBATHCS B PA3JIMYHBIX MCTOYHHMKAX MH(pOpMaluu (HAy4HO-NOMYyJIsIpHas
JUTEepaTypa XUMUYECKOTO COJAEpKaHMs, CIpaBOYHBbIE Tocoous, pecypcsl MHTepHeTa),
aHAJIM3UPOBATh UH(POPMALIMIO PA3IUYHBIX BUJOB U (DOPM IPEICTaBICHUSI, KPUTUUECKH
OLICHUBATh €€ JJOCTOBEPHOCTh U HEMNPOTUBOPEUYUBOCTH;

(opMyIMpPOBATH 3aMIPOCHI U MPUMEHATH PA3JIMYHbIE METO/IbI IIPU MTOUCKE U 0TOOpE
nH(popmManuu, He0OXOIMMOM /1JIs BBIITOJIHEHHS YUEOHBIX 3a7]a4 OIPEIEICHHOTO TUIIA;

npuoOpeTaTh  OMBIT  WCIHOJB30BaHUS  MH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTMH U PAa3JIMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO BBIOMpPAaTh ONTHUMAIbHYIO (DOpMY MpencTaBieHHs WHOOpMALUU
(cxempl, TpaduKy, TUarpaMMbl, TAOJIHIIBI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAyUYHBIM SI3bIK B Ka4ye€CTBE CPEACTBA MpHU paboTe C XUMHUYECKOU
UHpOopMaueil: MPUMEHATh MEXKIPEIMETHbIE (PU3NUECKIE U MATEMATUYECKUE) 3HAKU U
CUMBOJIbI, (hopMyIIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJISIAHOCTH.

KoMMmyHuKaTUBHBIE YHUBEpPCAJbHBbIC y4eOHbIe AelCTBUS:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXKJIaeMOW TEeMbl B XOJI€ JUajiora W/Wiu
AUCKYCCHH, BBICKA3bIB4ATb HJICH, (bOpMy.]'H/IPOBaTB CBOM MPECATIOKCHUSA OTHOCHUTCIBHO
BBITIOJTHEHUS MPEJI0KEHHOM 3a1a4H;

BBICTYIIaTh C INPE3CHTALMENd PE3YJIbTAaTOB II0O3HABATEIBHOW JEATEIbHOCTH,
IMOJYYCHHBIX CaMOCTOATCIbHO HWJIM COBMCECTHO CO CBCPCTHHKAMHU IIPHU BBINIOJHCHHUH
XUMUYECKOTO DJKCIEPUMEHTa, MPAKTUYECKONW padOThl IO HCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, pean3alii y4eOHOro mpoekTa, U (GOpMyIUpPOBATH BHIBOIBI MO
pe3yJibTaTaM MPOBEACHHBIX HCCIEIOBAHUM IIyTEM COTJIACOBAHMS IO3ULUUNA B XOJE
00CcyXKIeHUsI 1 OOMEHA MHEHHUSIMHU.

PeryjnsiTuBHbIe YHHBEpPCAJIbHbIE Y4eOHbIe JeMCTBUA

CaMOCTOSITEJIPHO ~ IUIAHUPOBAaTh M OCYIIECTBIATh CBOKO  I103HABATEIbHYIO
NEeATENbHOCTh, OIpEAeNsiss €€ LeJId M 3aJadd, KOHTPOJMpPOBaTh M IO MEpe
HEO0OXOIMMOCTH KOPPEKTUPOBATH MpeIaraeMblil aITOPUTM JEHCTBUI TP BBHITIOJTHEHUH
y4eOHBIX U MCCIIEOBATEIbCKUX 3a]a4, BbIOMpaTh Hanbosee 3((HEKTUBHBIN CIOCO0 UX
pPELIEHUS C YYETOM IOJTYYEHHUs] HOBBIX 3HAHUI O BEIIECTBAX U XUMUUYECKUX PEAKIMSIX;

OCYIIECTBIISATh ~ CAMOKOHTPOJb  JAEIATEIBHOCTH Ha OCHOBE  CaMOaHajau3a
Y CAMOOLICHKH.
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[IpeameTHbIE pEe3yabTaThI OCBOCHMS IPOrpamMMBel o XUMHH HA
yrayOJIGHHOM YpPOBHE Ha YPOBHE CpeIHEro oO0miero oO0pa3oBaHUS BKIIOYAIOT
cnenuuyueckre Ui yd4eOHOTro mpeaMera «XHUMHsD) HaydHble 3HAHUS, YMEHUS
U CIIOCOOBI IEHCTBHUI IO OCBOCHHIO, HHTEPIIPETALMU U MTPEOOPa30BaHUIO 3HAHUM, BUIbI
NEATEIBHOCTH MO TOJIYYEHUIO HOBOI'O 3HAHWS W MPUMEHEHUIO 3HAHWWA B PA3JIMYHBIX
Y4eOHBIX CHUTYyalMsIX, a TAaKKE B pEaJbHBIX >XU3HEHHBIX CUTYyalUsX, CBS3aHHBIX C
xumued. B nporpamMmme no XMMHUM MPEAMETHBIE PE3YJIbTATHI MPEACTABICHBI IO TOJaM
U3YUYECHUSI.

HPEAMETHBIE PE3YJIbTATBI

[IpenMeTHble pe3ysbTaThl OCBOCHUSI Kypca «Oprannyeckasi XUMHS» OTPakaroT:

c(hOpPMHUPOBAHHOCTH MPEJICTABIICHUN: O MECT€ M 3HAYEHUU OPTaHWYECKON XUMUU
B CHCTEME €CTECTBEHHBIX HAyK U €€ pOJIM B OOECIEUECHUH YCTOWYMBOTO Pa3BUTHS
YeJIOBEUECTBA B PEIICHUH MPOOJIEM 3KOJIOTHYECKOM, IHEPreTHUYECKOM M MHUIIEBOM
0€e30MacHOCTH, B Pa3BUTHH MEJIUIIMHBI, CO3JaHUM HOBBIX MAaTE€pUAIOB, HOBBIX
WCTOYHUKOB DJHEPruM, B OOECHEYECHUU PAIMOHAIBHOTO MPUPOAONOIB30BAHUS,
B (OpMHUPOBAHUU MUPOBO33PEHUS U OOIIEH KyJIbTYPhI YEJIOBEKA, a TAKXKE IKOJIOTHIECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U IPUPOHOM Cpeae;

BJIaJICHUE CUCTEMOM XUMUUYECKUX 3HAHUMN, KOTOpasi BKIIIOYAET:

OCHOBOTIOJIATAIOIIUE MOHATHUS — XUMUYECKUM AJIEMEHT, aTOM, SIIPO U AJIECKTPOHHAS
o0oy0uKa aroma, s-, p-, d-aToMHbIE OpOUTAIM, OCHOBHOE U BO30Y>KJICHHOE COCTOSIHHS
aTomMa, TUOpUAM3aIUMs AaTOMHBIX oOpOuTaned, WOH, MOJIeKyja, BaJCHTHOCTb,
AIEKTPOOTPUIIATEILHOCTh, CTENEHb OKUCICHUS, XUMHUYECKasl CBSI3b, MOJIb, MOJSpHas
Macca, MOJIIPHBI 00BEM, YIJIEpOAHBIA CKeNeT, (PyHKUMOHAIbHAs TpyMa, pajaukal,
CTPYKTypHBIE (OopMyJibl  (pa3BepHYThIC, COKpAIIEHHBIE, CKEJICTHBIE), HW30MEepHs
CTPYKTypHasi U MPOCTPAHCTBEHHAs (TeoMeTpruUecKas), H30Mephbl, TOMOJIOTMYECKUMN PSfI,
TOMOJIOTH, YTJI€BOAOPObI, KACIOPO/I- U a30TCOJAEPIKALINE OPTAHUYECKUE COCIHHEHUS,
MOHOMEP, OJIUMED, CTPYKTYPHOE 3BEHO, BLICOKOMOJICKYJISIPHBIE COCTUHEHUS;

TEOpUH, 3aKoHbl (mepuoauueckuii 3akoH JI.MI. MenpaeneeBa, Teopus CTPOCHUS
oprannueckux BemectB A.M. ByTiepoBa, 3aKOH COXpaHEHUs MAcChl BEUIECTB, 3aKOH
COXpPAaHEHMSI U TPEBPAIICHUS] YHEPTUU MPU XUMHUYECKUX PEAKIUSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3bIK XWMHHM, MHPOBO33PEHUECKHE 3HAHUS, JIEKAIIHNE B OCHOBE
MMOHUMAaHUS TPUIMHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBIICHUN;

NpEeACTaBICHUSI O MEXaHW3MaxX XUMHUYECKUX PpEaKIHil, TePMOJAMHAMUYECKUX H
KHHETHYECKUX 3aKOHOMEPHOCTSIX WX MPOTEKaHUs, O B3aMMHOM BIIMSIHUM aTOMOB U
IPYII aTOMOB B MOJIEKYJaX (MHIYKTUBHBIA W Me30MEpHBIM A(PekThl, OprueHTAHTHI |
u Il pona);

(akTOIOTHYECKHE CBEICHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHHUH U OE30MacHOM
UCIIOJb30BAaHUN BAXHEUINIMX OPraHUYECKUX BEIIECTB B OBITY M MNPaKTUYECKOU
JESTETLHOCTH YEJIOBEKa, OOIMUX HAYYHBIX IPUHIIMIIAX XHMHUYECKOTO MPOU3BO/ICTBA (HA
npuMepe MPOU3BOJICTBA METaHOa, MEpepadoTKH HEDTH);
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cOpPMUPOBAHHOCTh YMEHHI: BBISBIATh XapaKTEpHble MPHU3HAKA TOHATHUH,
YCTAHABIMBATh MX B3aWMMOCBA3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME  IOHSITHUSA
IIPY OIIMCAHHUH COCTABA, CTPOCHMS U CBOMCTB OPraHUYECKUX COCINHEHU;

c(OpPMUPOBAHHOCTh YMEHUII:

HCIIOJB30BaTh XUMHUYECKYK) CHUMBOJIMKY [UII COCTAaBJICHHSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEpHYTHIX, COKpPALIEHHBIX M CKEJIETHBIX) (POPMyT OpraHmdecKux
BEILIECTB;

COCTABJISITh YPAaBHEHMS XMMHMYECKUX PEAaKIUH U PACKPbIBaTh HMX CYLIHOCTH:
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN MOCPEICTBOM COCTABJIEHHUS DJIEKTPOHHOTO
OayaHCca ATHX peakUuil, peakl1ili HOHHOr0o OOMEHa ITyTeM COCTaBJIEHMS MX IOJIHBIX U
COKpAILICHHBIX HOHHBIX YPABHEHUN;

M3TOTaBJIMBATh MOJENU MOJIEKYJ] OPraHWYECKUX BELIECTB I WIUIIOCTPALIMU UX
XUMHYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOEHHS;

c()OPMUPOBAHHOCTh YMEHHI: yCTaHAaBIMBATh MPUHAIIEKHOCTh HN3YUEHHBIX
OpraHUYECKUX BEIIECTB MO UX COCTABY M CTPOEHHUIO K OINPEAECICHHOMY KJaccCy/Tpymnme
COEIMHEHMI, JaBaTb UM Ha3BaHus o cucrematudeckol HomeHkinarype (IUPAC) u
OPUBOJNUTH TPUBHAJIBHBIE HA3BAHMS JUIS OTIECIBHBIX IPEICTABUTENICH OPraHUYECKHUX
BEIIECTB  (ITWUJIEH, AUETWIEH, TOJYOJ, TJMLUEPUH, ATWICHIJUKOIb, (EHOII,
(GopMmanbierun, ameraibAerysl, aleToH, MypaBbHHAs KHUCJIOTa, YKCyCHas KHCIOTA,
CTEapHHOBAasl, OJICMHOBAas, NAJBMUTHHOBASI KHCIIOTBHI, TJWLMWH, aJaHWUH, MaJlbTO3a,
($pyKTO3a, AHWJIMH, AUBUHUJI, U30MPEH, XJIOPOIIPEH, CTUPOJI U JPYTHE);

c(OpMHUPOBAHHOCTh YMEHHS ONPENEIATh BUJ XUMUYECKOW CBA3M B OPraHUYECKHUX
COEIMHEHMX (KOBAJICHTHAsl U MOHHAs CBSA3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

CHOPMUPOBAHHOCTh ~ YMEHHUS TNPUMEHSATh MOJOXKEHHS TEOpUU  CTPOCHMS
oprannueckux BemiecTB A.M. BytiepoBa s OOBSICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHUH XapaKTepU30BaThb COCTaB, CTPOEHHE, (HU3NUECKHE
Y XUMUYECKHE CBOMCTBA THITUYHBIX IPEACTABUTEINICH PA3JIUYHBIX KJIIACCOB OPTAHUYECKUX
BEILECTB: AJKAHOB, LHUKJIOAIKAHOB, AJIKEHOB, aJKAJIWECHOB, AJIKMHOB, apOMaTUYECKUX
YIJIEBOJOPOAOB, CIHUPTOB, aJbAETUIIOB, KETOHOB, KapOOHOBBIX KHCIIOT, MPOCTHIX U
CIIOKHBIX 3(UPOB, KUPOB, HUTPOCOCAUHEHHH W aMUHOB, AMUHOKHUCIIOT, OEJKOB,
YIJIEBOJOB (MOHO-, M- M TOJIMCAXapHUJIOB), WIJUTIOCTPUPOBATH T€HETHUYECKYIO CBSI3b
MEXKJy HUMH  YPaBHEHUSIMH  COOTBETCTBYIOIIMX  XUMHUYECKHUX  PEAKUUU C
HCIOJIb30BaHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMHUPOBAHHOCTh YMEHHUS MOATBEPKIATh Ha KOHKPETHBIX NMPHUMEpPax XapakTep
3aBHCHUMOCTH PEaKIIMOHHOW CIIOCOOHOCTH OPTraHMYECKHX COEIMHEHUI OT KpaTHOCTU U
THUIIa KOBAJIEHTHOU CBSI3U (G- U T-CBSA3M), B3AUMHOI'O BIUSHUSA aTOMOB U IPYII aTOMOB B
MOJIEKYyax;

c(OpPMUPOBAHHOCTh YMEHMsI XapaKTepU30BaTh HCTOUYHUKHU YTJIEBOJOPOIHOTO
ChIpbs (He(Th, MPUPOIHBIN Ta3, yrojb), CIOCOObl €ro nepepadoTKU U MPAKTHUYECKOE
MPUMEHEHHE TPOAYKTOB NEpPepadbOTKH;
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c(hOpPMHUPOBAHHOCTH BJIAJICHUS CHCTEMOW 3HAHHUM O €CTECTBEHHO-HAYYHBIX METOAaX
MO3HaHUsl — HAOJNIOJEHUU, WU3MEPEHUM, MOJECIUPOBAHUU, SKCIEPUMEHTE (peajbHOM
Y MBICJICHHOM) U YMEHUS PUMEHSITh 3TU 3HAHUS,

c(hOpPMHUPOBAHHOCTh YMEHHS TPUMEHATh OCHOBHBIC OIEPAIUA MBICIUTEIHLHOM
ACSTENIbHOCTY — AaHaJlW3 W CHUHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTHU3allNIo,
BBISIBIICHUE TPUYUHHO-CJIEACTBCHHBIX CBSI3€M — Uil W3YyYEHHUS CBOMCTB BELIECTB
Y XUMUYECKUX PEAKIN;

c(OPMHUPOBAHHOCTh YMEHUM: BBISBISATH B3aMMOCBS3b XHUMHYECKUX 3HAHHUH C
MOHATUSMU U MPEJICTABIICHUSAMH JPYTUX €CTECTBEHHO-HAYUHBIX MPEAMETOB AJia Ooee
OCO3HAHHOTO0 MOHMMAHUS CYIIHOCTA MATEPHAIBHOTO €AWHCTBA MHUpPA, UCIOJIb30BATh
CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XMMHUM JJisi OOBSCHEHUS U MPOTHO3UPOBAHUS
SIBJICHUI, UMEIOIUX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHUMN: MPOBOJAUTH PACUETHI M0 XUMHUUYECKUM (opMmyJsiaM U
ypaBHEHUSIM XMUMHYECKUX PEAKIMi C UCIOJIb30BaHUEM (U3MUECKUX BEIUYUH (Macca,
00bEM ra3oB, KOJIUYECTBO BEIIECTBA), XapaKTEPHUIYIOIIUX BEIIECTBA C KOJIMUYECTBEHHOM
CTOPOHBI: PAacUeThl MO0 HAXOXICHUIO XUMUYECKONH (OPMYJIbl BEIIECTBA MO U3BECTHBHIM
MAaCCOBBIM JIOJIIM XMMHYECKUX DJEMEHTOB, MPOAYyKTaM CrOpaHus, IUIOTHOCTH
ra3zo000pa3HbIX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUMW: MPOTHO3UPOBATH, AHAIM3UPOBATH M OLICHUBATH C
MO3ULIUNA IKOJOTUYECKON O€30MaCHOCTH IMOCIEACTBUS OBITOBOM M IPOW3BOJICTBEHHOU
JIESITEIbHOCTH 4YEJIOBEKAa, CBS3aHHOM C TepepabOTKON BEHIECTB, KCIOIb30BATh
MOJIyYCHHBIC 3HAHMS [UJII TPUHATHS TPAMOTHBIX PEIICHUN MpoOJeM B CHUTYalMsX,
CBSI3aHHBIX C XUMUECH;

c(hOpPMHUPOBAHHOCTh yMEHHUI: CaMOCTOATENIBHO TIUIAHUPOBAaTh U  TPOBOIUTH
XUMUYECKUN DKCIEPUMEHT (MOJTyUYEeHHE U U3YYEHUE CBOMCTB OPraHMYECKHUX BEIIECTB,
KAUE€CTBEHHBIEC PEAKIIMU YTJIEBOJOPOJIOB PA3IMYHBIX KJIACCOB M KUCIOPOJICOAEPKAIINX
OpPraHUYECKUX BEIIECTB, PEUICHUE JKCIEPUMEHTAIBHBIX 3a/Jad MO0 PAaCHO3HABAHUIO
OpPraHUYeCKUX BEHIECTB) C COOJIIOACHUEM TpaBWJI 0E€30MacHOr0  OoOpalieHus
C BEIIECTBAaMU U JIAOOPAaTOPHBIM 000py1I0BaHUEM, (POPMYITMPOBATH 11€7Th UCCIICIOBAHNUS,
MPEJCTaBIATh B Pa3IUYHON (QopMe pe3ysbTaThl HKCIEPUMEHTA, aHAJU3UPOBATh
Y OIIEHUBATh UX JIOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTH YMEHUM:

coOJI0/IaTh MpaBWJIa SKOJOTHYECKHA LEIecCO00pa3HOro TMOBEJIEHUS B OBITY U
TPYJOBOM JIESITEIBHOCTH B IEJSIX COXPAaHEHUs] CBOEr0 37I0POBBS, OKPYKaIOIICH
MIPUPOIHOM CPENIbl U JOCTUKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCHUYECKOrO0 JEHCTBUSI Ha JKUBBIE OPTraHU3MBbI
OIPEICJICHHBIX OPraHUYECKHUX BEIIECTB, TOHUMAs CMbICH TTokaszareis [1J1K;

aHAIM3UPOBATh  I1€JIECOOOPA3HOCTh TPUMEHEHUS OpPraHWYeCKUX BEIIEeCTB B
MPOMBIIIJIEHHOCTU U B OBITY C TOYKH 3PEHUS COOTHOIICHUSI PUCK-TIOJIb3a;

chOPMHUPOBAHHOCTh ~ YMEHMM:  OCYIIECTBIATH  II€JICHANPABICHHBIA  MOMCK
XUMUYECKON WHGOpMAIIMK B Pa3IMYHBIX MCTOYHHUKAX (Hay4YHas W ydeOHO-HaydHas
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JauTepaTypa, cpeacTtBa maccoBod uH(opmanmu, MHTepHEeT M Apyrue), KpUTUUECKH
aHAJIM3UPOBATh XMMHYECKYI0 MH(pOpPMALMIO, NepepadaThiBaTh €€ M HCIOJIb30BATH B
COOTBETCTBHH C ITOCTABJICHHOMN Y4eOHOU 3a/1auei.

[IpenMeTHbie pe3ysibTaThl OCBOCHUS Kypca «OQ0mas u Heopranmieckasi XuMmus»
OTPAXKAIOT:

c(hOpMHUPOBAHHOCTB MPEICTABIICHUI:

O MaTepUaJIbHOM EIMHCTBE MHpPA, 3aKOHOMEPHOCTSAX U IMO3HABAEMOCTH SIBJICHUM
MPUPOABI, O MECTE W 3HAYCHUM XMMHHU B CHCTEME €CTECTBEHHBIX HAYK M €€ POJU
B OO0ECIEYEeHUU YCTOMYMBOrO PAa3BUTHUS, B PEUICHUU MPOOJIEM HKOJIOTHUECKOMH,
DHEPTeTUYECKON U MHINEBONW OE30MMaCHOCTH, B PA3BUTUU MEIUIIMHBI, CO3TaHUHN HOBBIX
MaTepuaioB, HOBBIX HWCTOYHHKOB DSHEPIHUH, B OOCCICUYCHHH PAIMOHAIBHOTO
IPUPOOIIOIH30BaHUA, B (HOPMUPOBAHUHN MUPOBO33PEHHUSI U OOIIIEH KYJIbTYphl YeTIOBEKA,
a TaKXKe KOJIOTMYECKH 0OOCHOBAaHHOTO OTHOIIECHUSI K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpexne;

c(hOpPMHUPOBAHHOCTD BJIAJICHUSI CUCTEMOU XMMUYECKUX 3HAHUM, KOTOpasi BKIIOYAECT:

OCHOBOIIOJIArar0IIMe MOHATUS — XUMUYECKUN 3JIEMEHT, aTOM, AP0 aTOMA, H30TOIIHI,
AJIEKTPOHHAsI 000JI0YKa aTOMa, S-, p-, d-aTOMHbBIE OpOUTANIA, OCHOBHOE M BO30YKIECHHOE
COCTOSIHUSI aToMa, TMOpUIM3aIis aTOMHBIX OpOUTalIe, MOH, MOJIEKYJia, BaJICHTHOCTD,
AJIEKTPOOTPHUIIATENILHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKass CBs3b (KOBaJCHTHad,
WOHHAs, METaJUIMYECKasi, BOJOPOJHAsA), KpUCTALIMYECKass pelieTka, XUMHUYecKas
peaKuus, pacTBOP, JICKTPOIUTHI, HEANEKTPOIUTHI, JIEKTPOIUTHUECKAS TUCCOLUALINSA,
CTENEHb JIMUCCOLMAllMM, BOJOPOJHBIA IOKa3aTelb, OKUCIUTEIb, BOCCTAaHOBUTEID,
Ter10BOM A(h(PEeKT XUMHUUECKOIN peakiuu, CKOPOCTh XUMHUUECKON PEaKIuu, XUMHUYECKOE
PaBHOBECHE;

TEOPUU U 3aKOHBI (TEOpHS ANEKTPOJIUTHUYECKOM TUCCOLMALNM, NEPUOIMYECKUN
3akoH J[.1I. MeHneneeBa, 3aKOH COXpPAHEHHUSI MACChl BEUIECTB, 3aKOH COXPAHCHUS U
NpPEBpPALICHUS SHEPTUU MPU XUMUYECKUX PEAKLUSIX, 3aKOH IOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUM SI3bIK XUMUH,
MUPOBO33PEHUYECKHE 3HAHUA, JIEXKallle B OCHOBE IOHUMAHHS MPUYUHHOCTH
U CHCTEMHOCTHM XUMHUYECKUX SBIICHHI; COBPEMEHHBIE NPEACTABICHUS O CTPOCHUH
BEIIIECTBA HA aTOMHOM, HOHHO-MOJIEKYJISIPHOM U HAIMOJIEKYJIIPHOM YPOBHSIX;

NPEACTABICHUS O MEXaHMW3MaxX XUMHUYECKUX pEaKlHil, TEPMOJAMHAMUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSIX MX TMPOTEKaHUs, O XUMHUYECKOM pPaBHOBECHH,
pacTBOpax M AUCIEPCHBIX CUCTEMAX;

(haKkTOIOTHYECKHE CBEICHUS O CBOWCTBAX, COCTaBe, MOJYYCHHH W O€30MacHOM
WCIIOJIb30BAaHUN BAKHEUINX HEOPraHUYECKHX BEIIECTB B OBITY W TMPAKTHYECCKOU
JESTeTLHOCTH Y€JI0BEKa, OOIUX HAYYHBIX MPUHIIMIIAX XUMUYECKOTO TIPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh YMEHHI: BBISBIATh XapaKTepHbIE TPU3HAKUA TOHSTHUH,
YCTaHABIMBAaTh WX B3aWMMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOIIME  MOHSITHS
MIPY OMUMCAHUHM HEOPTaHUYECKUX BEIIECTB U UX MPEBPALCHUI;
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c(OPMHUPOBAHHOCTh yMEHUS  HUCIOJB30BAaTh XUMHUYECKYI0  CHMBOJUKY JJIS
cocTaBiieHHs (POPMYJT BEIIECTB U YPABHEHUM XUMUYECKUX PEaKIU, CUCTEMAaTHUYECKYIO
HomeHkatypy (IUPAC) u TpuBHaiibHble HA3BaHUS OTJICIBHBIX BEIIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPENCISATh BAJICHTHOCTh W CTCICHb OKHCIICHHSI
XUMHUYECKUX JIEMEHTOB B COSIMHEHUSX, BUJl XUMUYECKOH CBsI3U (KOBAJICHTHAsI, MOHHAS,
MeTaNInyecKasi, BOJOPOIHAS ), TUI KPUCTAJUTMYECKOMN PEIIETKH KOHKPETHOTO BEILIECTBA;
cOPMHUPOBAHHOCTh ~ YMEHHUSI  OOBSCHSATH  3aBUCUMOCTh CBOWMCTB  BEIIECTB
OT BHUJAQ XHMHYECKON CBSI3M U THNA KPUCTAJUIMYECKON pEIIeTKH, OOMEHHBIH U
JIOHOPHO-AKIIENITOPHBIM MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;
c(hOpMUPOBAHHOCTH YMEHHIA:

KJ1acCU(UIIMPOBATh: HEOPraHMYECKUE BEIeCTBA MO HUX COCTaBY, XHMHUYECKHE
peaKkiuy 1O pa3du4YHbIM TMpU3HAKaM (YUCIYy M COCTaBy peardpyrolux BeIECTB,
TEIIOBOMY 3(deKkTy peakuu, H3MEHEHUIO CTENEeHEH OKHUCICHUS DJEMEHTOB,
00paTUMOCTH, YUaCTHIO KaTaau3aTropa u Ipyrue);

CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUSI M KPUTEPUU ISl  KJIacCUPUKAIUIU
M3y4YaeMbIX BEIIECTB U XMMUYECKUX PEaAKIUK;

c(hOpPMHUPOBAHHOCTh YMEHUSI PACKPHIBATH CMBICH Mepuoanydeckoro 3akona J[.U.
MenneneeBa W JIEMOHCTPUPOBATH €r0 CHUCTEMATU3HUPYIOIIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINH;

c(hOpMUPOBAHHOCTH YMEHUM:

XapaKTeprU30BaTh AJIEKTPOHHOE CTPOCHUE aTOMOB U HOHOB XMMUYECKHUX JIEMEHTOB
nepBoro—4erseproro nepuonoB llepumommueckoin cucrembl .M. MeHnneneena,
WCTIONB3Ysl TIOHATHUS «IHEPreTUYECKUE YPOBHHY», «IHEPreTUUECKUE MOIYPOBHUY,
«s-, p-, d-aTOMHBIE OpPOUTATINY, KOCHOBHOE U BO30YKJIEHHOE YHEPTETHUECKUE COCTOSTHUS
aTomay;

OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U HX
coeMHeHur no nepuonam u rpynnaMm llepuomnueckor cucremnl .M. MeHnneneena,
BaJICHTHBbIC BO3MO>KHOCTH aTOMOB AJIEMEHTOB Ha OCHOBE CTPOCHHUSI UX AJIEKTPOHHBIX
000JI0YeK;

c(hOpPMHUPOBAHHOCTh YMEHUI: XapaKTepHU30BaTh (OMHUCHIBATH) OOIIUE XUMHUUYECKUE
CBONCTBA BEILIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPKIAThH CYIIECTBOBAHUE M'€HETHUYECKOMN
CBSI3U  MEXKJ]y HEOPraHWYECKMMH  BEIIECTBAMH C  IOMOUIIbIO  YpPaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHA;

c(hOpPMHUPOBAHHOCTHh YMEHUSI PACKPHIBAThH CYITHOCTh:

OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMil  TMOCPEIACTBOM  COCTaBJICHUS
AJIIEKTPOHHOTO OajlaHCca dTUX PEaKIINiA;, PEaKIIii HOHHOTO OOMEHA ITyTEM COCTABIICHUS X
MOJIHBIX U COKPAILIEHHBIX MOHHBIX YPABHEHUH; PEaKINil THAPOIN3A;

peakimii KOMIUIEKCOOOpa3oBaHUsl (Ha TIPUMEpPE THAPOKCOKOMILJIEKCOB ITMHKA
U aJTIOMUHUA);
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c(hOpPMHUPOBAHHOCTH YMEHUS OOBACHITH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUIECKHIX
pEeaKIMi C yUeTOM UX IHEPreTUYECKUX XapAKTEPUCTHK, XapaKTep U3MEHEHUSI CKOPOCTH
XUMHUYECKON peakIMy B 3aBUCUMOCTH OT Pa3IUYHBIX (PAKTOPOB, a TaKXKe XapakTep
CMEIEHUSI XUMUYECKOTO PABHOBECHS 10| BIUSTHIEM BHEIIHUX BO3JACHCTBUHN (IIPUHITUTI
Jle llarenbe);

c(hOpPMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh XUMHUUYCCKHUE PEAKIUH, JICKAIINEC B
OCHOBE MPOMBIIIUICHHOTO TOJYYCHHsI CEPHOM KHCIOTHI, aMMHaKa, OOIIHEe Hay4HbBIE
PUHITUITBI XUMHUYECKUX MIPOU3BOJICTB; 1eJ1ecCO00pa3HOCTh pUMEHEHUS
HEOPTaHWYECKUX BEIIECTB B MPOMBINIJICHHOCTH B B OBITY C TOYKH 3PEHUS COOTHOIIICHUS
PHUCK-TIONB3A;

c(hOpMHUPOBAHHOCTD BJIAJICHUS CUCTEMOM 3HAHUW O METOJaX HAy4YHOIO MO3HAHUS
SABJICHUM TNpUpPOIbl — HAONIOIEHUe, HW3MEPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICIICHHBIH ), UCITOJIB3yEMBIX B €CTECTBCHHBIX HAyKaX, yMEHUS TPUMEHSTh
ATU 3HAHUA TPU DKCHEPUMEHTAIBHOM HCCIEAOBAHUM BEIIECTB U JUISI OOBSICHEHUS
XUMUYCCKUX SIBJICHUH, MMCIONIMX MECTO B TPHUPOJE, MPAKTUUECKON ACATEIHHOCTH
YyeJIOBEKa 1 B MOBCEIHEBHOM JKHU3HHU;

c(OPMHUPOBAHHOCTh YMEHHS BBISBIATH B3aHUMOCBSI3b XHUMHYECKUX 3HAHUU
C TIOHSITUSIMU U MPECTABICHUSAMU JAPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIJIsi OoJiee
OCO3HaHHOTO MOHUMAHMS MaTEPUATILHOTO €IMHCTBA MUDPA;

c(hOpMHUPOBAHHOCTH YMEHUS MTPOBOIUTH PACUETHI:

C UCITOJIb30BAaHUEM TTOHSATHN «MaccoBas JIOJISI BEMIECTBA B PACTBOPE» U «MOJIIpHAs
KOHIICHTPAITHS;

MaccChl BEIIeCTBA WM 00beMa Tra3a Mo W3BECTHOMY KOJMYECTBY BEIIECTBA, MAcce
WK 00bEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIIMHU BEIIECTB;

TerI0Boro ¢ (pexra peakuuu;

3HAYCHUS BOJOPOJHOTO IMOKA3aTeNsl PACTBOPOB KHCIIOT M IMIEIOYEH ¢ M3BECTHOM
CTENIEHBIO TUCCOINAITNY;

Macchl (0O0beMa, KOJMYECTBa BEIIECTBA) MPOIYKTAa PEAKIUU, €CIU OJIHO U3
WCXOJHBIX BEIIECTB JAaHO B BHUAE pacTBOpa C ONPEACICHHOW MacCOBOW J0OJEr
PacTBOPEHHOTO BEIIECTBA WM JIaHO B U30BITKE (MMEET MPUMECH );

JI0JTA BBIXOJIa MPOAYKTA PEaKITUH;

00BEMHBIX OTHOIIICHUI Ta30B;

c(hOPMHPOBAHHOCTh YMEHHH: CaMOCTOATEIBLHO IUIAHUPOBAaTh M TPOBOIUTH
XUMUYECKUN SKCIEPUMEHT (MPOBEJCHUE PEaKInii MOHHOTO OOMEHa, MOATBEPKICHUE
KauyeCTBEHHOT'O COCTaBa HEOPTaHWYECKUX BEIIECTB, OMpPEACIICHHE CpeIbl PacTBOPOB
BEIIECTB C TOMOIIBI0 WHIWKATOPOB, HM3YyUYCHHUE BIMSHHUS PA3IUIHBIX (AKTOPOB Ha
CKOPOCTh XMMHYECKOW pEaKIlud, pelieHrue dKCIEePUMEHTAIBHBIX 3a/1ad 10 TeMaMm
«Metamiel» u «Hemeramiel»y) ¢ coOmojeHueM TMpaBmwil 0Oe30macHOro oOpaiieHus
C BEIIECTBAMU U JIAOOPATOPHBIM 000pyTI0BaHUEM, (POPMYITMPOBATH 11€7Th UCCIICIOBAHNUS,
NPEACTAaBIIATh B pPa3IMYHON (GOpMe pe3ynbTaThl JKCIEPUMEHTA, aHAJIU3HPOBATH
Y OIICHWBATh UX JIOCTOBEPHOCTH;

28



c(hOpPMHUPOBAHHOCTh yMEHHI: COOIOATh MpaBWia TMOJb30BAHMS XUMHUYECKOU
MOCYJIOM U J1Ta00paTOPHBIM 000pyAOBaHKUEM, OOpaIllCHHUS ¢ BEIIECTBAMH B COOTBETCTBUH
C MHCTPYKITUSMH T10 BBITIOJIHEHHIO JJAOOPATOPHBIX XUMHUECKUX OIBITOB, SKOJIOTHYECKU
11e71IeCO00pa3HOTO MOBEACHUS B OBITY U TPYJIOBOM JEATEIBHOCTH B LIEJISAX COXPaHEHUS
CBOETO 3/I0POBbS, OKPYXKAIOUICH MPUPOJHOW Cpelbl U JOCTHUKEHHUS €€ YCTOMYHMBOTO
pa3BUTHSA, OCO3HABATH ONACHOCTh TOKCHYECKOrO JCWCTBHS HA >XUBBIC OPTaHU3MBI
ONPEAECICHHBIX HEOPraHNYECKUX BEIIECTB, TOHUMAas cMbica nokaszareis 11K

chOPMHUPOBAHHOCTh ~ YMEHMH:  OCYIIECTBJISATh  IICJICHANIPaBJICHHBIA  TTOMCK
XUMUYECKON WH(OpMAIMU B Pa3IUYHBIX WCTOYHHMKAX (HayyHas W ydeOHO-HaydHas
JuTeparypa, cpeiacTBa maccoBod HH(opmaruu, VHTEepHET W Jpyrue), KpUTHUYECKU
aHAM3UPOBATh XUMHUYECKYI0 HH(POpPMAINUIO, TepepadaThiBaTh €€ M HCI0JIh30BaTh
B COOTBETCTBUU C MTOCTABJICHHON yUeOHOM 3aauei.
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TEMATHYECKOE INTAHUPOBAHUE

10 KVIACC
No Hanveropariie OcHOBHBIE BUIbI ACSATEILHOCTH
w pa3ziesioB U TEM [IporpamMmmHoOe cosiepxanue N
y4eOHOTO MpeaMeTa
Pa3znea 1. TeopeTudyeckue 0CHOBBI OPraHU4€CKON XUMHHU
1.1 | IlpenmeT opraHuvecKkon 8 [Ipenmer u 3HaYE€HUE OPraHUYECKON PackpsiBaTh cMBICT U3yYaeMbIX

XUMUHU. XUMUH, IPEACTABICHUE O MHOTOOOPAa3un | MOHATUH (BBIICTATH X XapaKTePHBIC

Teopus cTpoeHus OPTraHUYECKUX COCAUHECHUN. MIPU3HAKW) U IPUMEHSTh 3TH MOHATHS

OpraHUYECKUX DIIEKTPOHHOE CTPOEHUE aToMa IIPU OMMCAHUU COCTaBa U CTPOCHUS

COCAUHEHU yTiepo/ia: OCHOBHOE U BO30YKJIEHHOE BEILIECTB, /JI1 OOBSICHEHUS

A. M. bytneposa COCTOsIHUS. BasleHTHBIE BO3MOKHOCTH OTJIETHHBIX (DAKTOB U SIBJICHUIA.
aToma yriiepoaa. XuMu4yecKas CBsI3b PackppiBaTh cMBICIT TOTI0KEHUI
B OPraHUYECKHUX COCIMHEHUSX. TEOPUH CTPOEHUSI OPTAHUYECKUX
Tunbel TMOpUIM3AIIN aTOMa yTiiepoja. BemiecTB A. M. bytiepoa
MexaHu3Mbl 00pa30BaHUsl KOBAJIGHTHON | M IPUMEHSTH UX JIJIS1 OOBSCHEHUS
cBs3U (OOMEHHBII U IOHOPHO- 3aBUCHUMOCTH CBOMCTB BEIIIECTB
AKIIETOPHBIN ). OT COCTaBa U CTPOECHUS.
Turbl nepekpbIBaHUS ATOMHBIX Hcnonbs30BaTh XUMUYECKYIO
opOuTaneii: 6- u T-CBA3M. CHUMBOJIMKY JIJISI COCTaBJICHUS
OnuHapHasi, ABOMHAsA U TPOMHAs CBA3b. MOJIEKYJIIPHBIX U CTPYKTYPHBIX
CniocoObl pa3pbiBa CBsI3el B MOJIEKYJIax (pa3BEepHYTHIX, COKPAILICHHBIX,
opranunyeckux BeuiecTs. [lonsTue CKEJIETHBIX ) (DOPMYJT OpPraHUYECKHIX
0 CBOOOJHOM pajiuKaie, Hykjieoduse BCIIICCTB.
1 JJeKTpoduie. Onpenensitb BUAbI XUMHUYECKOM
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Teopus CTpoeHUsT OPraHUYECKUX
coenunenui A.M. bytiepoBa u ee

COBPEMEHHOE Pa3BUTUE — CTPYKTypHasI

TEOPUS OPTaHUYECKUX COCTUHEHUMN.
3HaYeHUE TEOPUH CTPOECHUS
OPraHUYECKUX COCITMHECHUM.
MonexkynspHbIE U CTPYKTYpPHBIE
dopmybl. CTpyKTYpHBIE (POPMYIIbI
pa3JIMYHBIX BUJIOB: pa3BEpHyTasd,
COKpAILEHHAsl, CKEJIETHAs.
N3omepus. Buasl nzomepun:
CTPYKTypHasi, IPOCTPAHCTBEHHAS.
OnekTpoHHbIE 3PPEKTH B MOJIEKYJIaX
OPTaHUYECKUX COCTUHECHUN.
NHayKTUBHBINA U ME30MEPHBIN

3G (DEKTHI.

[Ipencrasnenue o kiaccupukanuu
OPraHUYECKHUX BEILECTB.

[TonsiTHe 0 QyHKIMOHATBHOM IpynIIE.
I'omostorust. I'omoornyecKkue psijibl.
Homenknarypa oprannyeckux
COeIMHEHUN (cucTeMaTudeckas

Y TPUBUAJIbHBIC HA3BAHUS).
OcobeHHocTH U Ki1accupuKaius
OPTaHUYECKUX PEAKLUH.
OKHMCIHUTENEHO-BOCCTAHOBUTEIIbHbBIE
peaKuuy B OpraHNnYECKOU XUMUHU.

CBsI3U (OMHAPHBIC, KPATHBIC)

B OPTaHUYECKHUX COCTUHEHUSX.
XapakTepru30BaTh poJib U 3HAUCHHE
OpPraHUYECKON XUMUHU B PEIICHUN
po0JIeM KOJIOTUYECKOU, TUIIIEBOM
0€30MMacHOCTH, B Pa3BUTHH
MEUITMHBI, CO3/ITaHUN HOBBIX
MaTepHayioB, B 00ECIICYCHU U
PaIMOHATILHOTO
IPUPOJIOTIOIH30BAHUS;
MOTBEPKIAATH €€ CBS3h C IPYTUMH
HayKaMH.

HUcmonp3oBaTh MOAEIN
OpraHUYECKUX BEIIECTB

JUTSI UJUTFOCTPAITMHA MX XUMHYECKOTO
U TIPOCTPAHCTBEHHOTO CTPOCHHUSI.
Hab6mronate 1 onmuceIBaTh
JIEMOHCTPAIIMOHHBIE OTIBITHI;
IIPOBOJIUTH U ONKCHIBATH
71a60paTOPHBIE OMBITHI
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JKCrepuMeHTATbHbIE METObI
U3y4YeHHs BellleCTB U UX NMpeBpalleHuii:
e JleMOHCTpauuu:

— O3HaKoMJIeHuE ¢ oOpa3uamu
OpraHUYECKUX BEIIECTB U MaTEPHATIAMH
Ha UX OCHOBE;

— OIIBITHI 110 MPEBPAIICHUIO
OpraHUYECKUX BEIIECTB IPH HarpeBaHUU
(raBneHue, oOyTIIMBaHUE U TOPEHUE).

e JlaGopaTOpHBIE OMBITHI:

— MOJIETTUPOBAHHUE MOJIEKYJI
OpTraHUYECKUX BEIICCTB

Hroro no pazgeny

Pazgeua 2. Yriesoaopoasl

2.1

[IpenenvHbie
YIJIEBOAOPOIBI —
aJKaHbI, [IUKJIOATKAHbI

AJsikaHbl. 'OMOJIOTHUECKUH psIJT AIKAHOB,
obmas hopmysia, HOMEHKIATypa

Y U30MEpHs. DINEKTPOHHOE

U IIPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJI AIIKAHOB, Sp°-TUOPUIM3aIIUs
ATOMHBIX OpOUTasIeH yraeposa, G-CBA3b.
du3nUECKUEe CBOMCTBA aJIKAHOB.
XUMHUYECKHE CBOMCTBA aJIKAHOB: PEAKIIUU
3aMelIeHUs], U30MEPU3AIINH,
JNETUAPUPOBAHUS, ITUKIIU3ALINH,
UPOJIN3a, KPEKUHTa, TOPEHUSI.
Haxoxnenue B mpupoe. CriocoOs

Brnanets nzydaeMbIMU XUMHUYECKUMU
MMOHSATUSIMHU.

BrIsBIISITE XapakTepHbIC TPU3HAKU
MOHSATHM, YCTAHABJIMBATh UX
B3aUMOCBS3b, UCITOJIb30BaTh
COOTBETCTBYIOIIUE MOHITUSA

IIPU ONTUCAHWM COCTaBa, CTPOCHHUS
Y MIPEBPaAICHUN OPTaHUYECKUX
COCJIMHCHU.

Hcnonb30BaTh XMMUYECKYHO
CHMBOJIMKY JUJISI COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
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MOJTyYCHUS ¥ PUMEHCHUE aJTKAaHOB.
[uxnoankanel. O6mas hopmyia,
HOMEHKJIaTypa U U30MEPHSI.
Oco0eHHOCTH CTPOCHHS U XUMHUECKHUX
CBOMCTB MaJIbIX (IIMKJIOTPOIIaH,
IIUKJI00yTaH) U OOBIYHBIX (IIUKJIOTEHTAaH,
LUKJIOTEKCaH) IuKII0aakaHoB. CrocoOsl
TIOJTyYEHUS ¥ IPUMEHEHHE ITUKII0ATKAHOB

2.2

Henpenenbusie
YTIEBOIOPOIBIL:
QJIKEHBI, AJIKA/INCHBI,
AJIKUHBI

14

AJIKEHBI. ['OMOJIOTHYECKUH psif] AIKEHOB,
obmmast hopmyiia, HOMEHKJIATypa.
DJIEKTPOHHOE U MMPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJI aJIKEHOB,
Sp>-ruOpHUM3aIMs aTOMHBIX OpOHTAsIEH
yriiepoja, 6- ¥ m-cBsizu. CTpyKTypHas U
reomeTpudeckas (yuc-mparc-) n30Mepus.
du3nYeCcKre CBOMCTBA aJIKEHOB.
XUMHUYECKHE CBOMCTBA: PEAKIINHU
PUCOEANHEHUSI, 3aMEILICHUS

B (-TIOJIO’KEHUE IIPU IBOMHOM CBSI3H,
MOJIMMEPU3ALINHU U OKUCIICHUS.
lIpeocmasnenue o mexanuzme peaxyuu
INeKMPOPUTLHO2O NPUCOEOUHEHUS.
[IpaBuno MapkoBHukoBa. KauecTBeHHBIE
peakiu Ha JIBOMHYIO CBS3b.

CriocoObl MOTy4YeHHsI U IPUMEHEHHE
AJIKEHOB.

Ankanuensl. Knaccudukanus

(pa3BepHYTOH, COKpAIIEHHO,
CKeJIETHOM ) (OpMYJI YTIIEBOJAOPOIOB.
VYcranaBnMBaTh NPUHAIICKHOCTh
BEIIECTB K OIPEIEICHHOMY KJIaccy
YTJIEBOJOPOJIOB MO COCTABY

U CTPOEHUIO, Ha3bIBATh MX

10 CUCTEMATHIECKON HOMEHKJIIATYPE;
IIPUBOIUTH TPUBUATILHBIC HA3BAHUS
OTJIETLHBIX MPEJACTABUTENCH
yTIEBOJOPOIOB.

Ornpenenarb BUAbl XUMHUYECKOM
CBSI3U B MOJIEKYJIaX yTJI€BOJI0POJIOB
(KOBaJIeHTHAsI HEMOJSIpHAas

U TIOJISIpHAs, G- U T-CBS3b).
[ToaTBepk1aTh Ha KOHKPETHBIX
IpUMEpax XapakTep 3aBUCUMOCTH
PEaKIIMOHHOMN CITOCOOHOCTH
YTJIEBOJOPOIOB OT KPATHOCTH U THUIIA
KOBAJICHTHOU CBS3U (G- U - CBSI3M),
B3aMMHOTO BJIMSTHUSI aTOMOB U TPYIII
aTOMOB B MOJIEKYJIaxX; a TAKKe

OT 0COOCHHOCTEH pean3aiuu
Pa3IMYHBIX MEXaHU3MOB IIPOTECKAHUS
pEaKIMH.

XapakTepu3oBaTh COCTaB, CTPOCHUE,
IpUMEHEHnE, PU3NIeCKue

1 XUMHUYECKHE CBOMCTBA, BAXKHEHIIINE
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AJIIKaJJUEHOB (CONpPSKEHHbIE,
W30JIMPOBAHHBIC, KYMYIUPOBAHHDLE).
Oc00EHHOCTH 3JIEKTPOHHOTO CTPOEHUS

Y XUMHUYECKUX CBOMCTB COMPSKEHHBIX
JIUEHOB, 1,2- u 1,4-ipucoe1MHEHNE.
[Tonumepu3anus CONpsKEHHBIX TUEHOB.
CnocoObl moJy4eHus U MPUMEHEHUE
AJIKaJUEHOB.

AJKUHBI. ['OMOJIOTUYECKUH PSIlT AIKWUHOB,
oO1ast popmyJiia, HOMEHKJIATypa

Y U30Mepusl. DNEKTPOHHOE

Y IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
AIKUHOB, Sp-THOPUAN3AIINS DIIEKTPOHHBIX
opOuTaneit atoma yriaepoja.
dur3nueCcKHue CBOMCTBA AJIKUHOB.
XUMHYECKHUE CBOMCTBA: PEAKIINN
MPUCOEANHEHUSI, TUMEPU3ALIUU

U TPUMEPU3AIUU, OKUCITICHHUS.
KucnaoTHble CBOMCTBA aIKUHOB,
MMEIOIIUX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbBIE peakiMy Ha TPOHWHYIO
cBa3b. CriocoObl MOTydYeHUs

Y IPUMEHEHHE AJIKUHOB

23

ApomaTtuyeckue
YIJIEBOIOPOIbI (APEHBI)

ApoMaThyecKue yriieBoI0POIbI.
["'omomnorudeckuii psig apeHoB, o01as
(dopMyIia, HOMEHKJIaTypa U U30MEPHSL.
DIEeKTPOHHOE U MPOCTPAHCTBEHHOE

CHOCOOBI TOJTyYEHHUS YTIIEBOIOPOIOB,
IPUHAICKAIINX K Pa3TAIHBIM
KJ1accam.

BbISBISTE TEHETUUECKYIO CBS3b
MEX]Ty YTJIEBOAOPOIAMH PA3TUUHBIX
KJIACCOB M MOJITBEPK/IaTh €€ HATNUHE
ypaBHEHUSIMU COOTBETCTBYIOIINX
XUMHUYECKUX PEaKIUn

C UCITOJIb30BAaHUEM CTPYKTYPHBIX
(dbopMyIT BEIIECTB.

XapakTepu3oBaTh HICTOYHUKU
YTJIEBOJOPOIHOTO ChIPbs (HEPTH,
PUPOIHBINA Ta3, YTojhb), CHOCOOBI UX
nepepaboTKU U MPAKTUYECKOE
MPUMEHEHUE TI0JTy9aeMbIX TIPU STOM
IPOYKTOB.

Ucnionb3oBath 001IEHAYYHBIE
METO/IbI TIO3HAHUS

IPU CaMOCTOSITETLHOM
TUTAHUPOBAHUH, IPOBEICHUN

Y OMHMCAHUHN XUMHUYECKOTO
AKcIepuMeHTa (1abopaTopHbie
OTIBITHI M IPAKTHYECKHE PabOTHI).
Crnenosarth mpaBusiaMm 6€30macHOM
paboThI B TabopaTopuu

IIPYU UCTOJIb30BAHUM XUMUYECKON
HOCY/bI U 000PYTOBaHMSI, a TAKKE
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CTPOEHHE MOJICKYJIbI O€H3071a.
DOU3NYECKNE CBOMCTBA apEHOB.
XUMHUYECKHE CBOMCTBA O€H30I1a U €ro
TOMOJIOTOB: PEAKIINU 3aMEIICHUS

B OCH30JIbHOM KOJIBIIE U YTJIEBOIOPOTHOM
paaukaie, peakiuu MpucoeIuHEHUS,
OKHCJICHHE TOMOJIOTOB OCH30.1a.
[IpencraBienue 00 OPUEHTUPYIOLIEM
JIECTBUY 3aMeCTUTEIIEH B OCH30JIbHOM
KOJIbIIC Ha TPUMEPE ATKUIIBbHBIX
paauKaioB, KApOOKCHUIBLHOM,
TUAPOKCHITBHBIN, aMUHO- M HUTPOTPYIIIL,
aTOMOB T'aJIOTCHOB.

OCco00eHHOCTH XHUMHUYECKUX CBOWMCTB
ctupona. [Torumepuszamus ctupora.
Cnoco0bI MOTy4YeHUs U MPUMEHEHHE
apoOMaTUYECKUX yTIEBOAOPOIOB

24

[IpupoHbIE UCTOYHUKHU
YIJIEBOJIOPOIOB M UX
nepepadboTka

[Ipupoausiii ra3. [lonyTHbeie HeTsHBIE
ra3el. HedTh u ee mpoucxoxaeHue.
KameHHBI# yroyib ¥ IPOAYKTHI €T0
nepepaboTKH.

Croco6sl iepepaboTku HeTH:
HEeperoHkKa, KpeKUHT (TEpMUUYECKUH,
KaTaJIUTUYECKUH ), pu)OPMHHT, TUPOIIU3.
[IponykTsl nepepaboTku HETH,

UX MPUMEHEHNE B IPOMBIILJIECHHOCTH

U B OBITY.

npaBuiaM 0OpallleHUsl C BEIIECTBAMU
B COOTBETCTBUM C HHCTPYKLUSAMU
BBITNOJIHEHHS TaOOPATOPHBIX ONBITOB
U MPAKTUYECKUX paboT

I10 MOITYYEHHIO U U3YUECHHUIO
OpraHUYECKUX BEIIECTB.
[IpeacTaBisTh pe3yIbTaThl
AKCIIEpUMEHTa B (pOpME 3anucu
YPaBHEHUI COOTBETCTBYIOIINX
peaKIMii U 1eJ1aTh BBIBOJIBI HA UX
OCHOBE.

IIpoBONTH BBEIYHCICHUS

JUTSI ONIPEAEIIEHNS MOJIEKYJISIPHON
(opMyJIbl OPraHu4YEeCcKOro BEIECTBA
110 YPAaBHEHHIO XUMUYECKON pEaKINU
Y TI0O MACCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOASIINX B €r0 COCTaB,
1o macce (00bemMy) MPOAYKTOB
CrOpaHusl.

CamoCTOSTENBHO MIIAHUPOBATH

Y OCYLIECTBIISITH CBOKO
MO3HABATEIIbHYIO JIEATEbHOCTH;
IPUHUMATh AKTUBHOE y4acTHE

B IPYIINOBON yueOHOU AEATEIbHOCTH
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I'eneTnyeckas CBA3b MCKAY Pa3sIM4YHbIMHA
KjIacCaMH YyIJICBOJOPOJ0B

2.5

["asmoreHnpon3BOIHbIE
YTJIEBOIOPOOB

DNEKTPOHHOE CTPOEHUE
raJIOr€HOMPOU3BO/IHBIX YTIIEBOJOPOIOB.
Peakunu 3amenienus ramoresa

Ha TUAPOKCHUII, HUTPOTPYMIY,
UAHOTPYIIITY, AMUHOTPYIIITY.
JlelicTBUE HA raJIOT€HIPOU3BOIHBIE
BOJIHOTO ¥ CIIUPTOBOI'O PacTBOpa
menouu. Bzanmonencreue
JUTAJIOT€HAJIKAHOB C MArHUEM U IIUHKOM.
[ToHATHE O METAIUTOOPTAHUYECKUX
coeauHeHusAX. Mcnonb3oBaHue
TaJIOTEHIPOU3BOIHBIX B OBITY, TEXHUKE
U B CUHTE3E.

JKcnepuMeHTAJIbHbIE METOAbI
U3y4YeHUsI BellleCTB U UX NMpeBpPallleHuii:
e J/[emoHCTpaIuu:

— JIeMOHCTpaIus PU3NIeCKux CBONCTB
YTJIEBOJIOPOJIOB (PACTBOPUMOCTD);

— Ka4eCTBEHHBIC PEaKIINHU
YIJIEBOJIOPOJIOB PA3IMYHbBIX KJIACCOB
(oOecuBeunBaHre OPOMHOM WIJIH MOAHOM
BOJIbl, paCTBOpA MepMaHraHaTa Kajus,
B3aNMOJENCTBHUE alleTUIICHA

C aMMHUA4YHbIM PACTBOPOM OKCH/JIA
cepebpa);
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— 00pa3ipl IacTMace, KayqyKoB

Y PE3UHBI;

— xosekiuu «HedTe» u «YTomny;

— BuaeodpparmeHT «Bynkanuzanus
PE3UHBDY.

e JlaGopaTopHBIE OMBITHI:

— O3HAKOMJIEHHE C 00pa3uaMu
IUIACTMACC, Kay4yKOB U PE3HHBI;

— MOJIETTMPOBAHUE MOJIEKYJI
YTIIEBOJOPOJIOB U
raJIOr€HONPON3BOAHBIX;

— TIOJIyY€HHME METaHa U U3YUYEHUE €T
CBOMCTB;

— TIOJIy4YEHHE aleTUIIEHA U U3yUYEHHE €TO
CBOMCTB.

e [IpakTiueckue paboThI:

Ne 1. ITonmyuenue sTuneHa U U3yYEHUE
€ro CBOWCTB.

e PacueTHbie 3a1a4u:

— OIIpelesIeHUue MOJIEKYJISIPHON
(opMyJIbl OPraHUYECKOTO BEIIECTBA

10 MAaCCOBBIM JI0JIIM aTOMOB 3JIEMEHTOB,
BXOJISIIMX B €r0 COCTAB;

— HaXO0XACHUE MOJIEKYJIAPHON (POpMyJIbI
OpraHUYeCcKOT0 COEAMHEHUS 110 Macce
(00BeMy) IPOIYKTOB CTOpaHUS;
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pacyeThl 10 YPABHEHUIO XUMUYECKOU
peakumu

Hroro no pazaeny

35

Pa3n

e 3. Kuciopoacoaep:xaniue oprann4ecKue CoeJUHCHUA

3.1

Crouptel. DeHon

11

[IpenenbHBIE OTHOATOMHBIE CIIUPTHI.
CrtpoeHue MoJIeKyJ (Ha IpuMepe
MeTaHoJIa ¥ 3TaHoJa). [ 'oMosioruueckuii
pan, obmiast popmyia, U30MepHs,
HOMEHKJIaTypa U KjiaccuduKanus
cupToB. PU3nNUeCcKre CBOMCTBA
crupToB. BomopoaHast cBA3b.
XUMHUYECKHAE CBOMCTBA: PEAKIINU
3aMeIleHuUs, AeTUApaTallui, OKUCICHHUSI,
B3aUMOJICCTBUE C OPraHUYECKUMU

Y HEOPTraHUYECKUMU KUCJIOTAMM.
KauecTtBeHHas peakiiysi Ha OJHOATOMHBIC
cupThl. DU3NOJIOTHYECKOE JCUCTBUE
ATaHOJIa U METAHOJIa Ha OPTaHU3M
yesnoBeka. CriocoObl MOTyYeHUs

Y IPUMEHEHHE OJTHOATOMHBIX CITUPTOB.
[TpocTeie 3gupsl, HOMEHKIIATypa

1 n3omepust. OCoOeHHOCTH (PU3UIECKUX
1 XUMHUYECKHUX CBOMCTB.

MHOroaToMHbIE CIUPTHI: STUIICHTJIUKOIb
U ruiepud. @u3ndeckue U XUuMHUYECKUE
CBOICTBA: peaKkiuy 3aMEICHUS,
B3aUMOJEHUCTBUE C OPraHUYECKUMU

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATUH (BBIIEIATH UX XapaKTEepPHbIC
MPU3HAKU) U IPUMEHSTH 3TH MOHITHUS
IIPU ONKMCAHUU COCTaBa U CTPOEHUS
BEUIECTB, /ISl 00bSICHEHUS
OT/CJIbHBIX (DAKTOB U SIBJICHUM.
Hcnonb30BaTh XUMHUYECKYIO
CUMBOJIMKY JJIs1 COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BepHYTOM, COKpAIIEHHOM)
bopMyJT KUCITIOPOICOAEPIKAIIINX
OpraHUYECKUX BEUIECTB.

VY craHaBIMBaTh NPUHAJIEKHOCTh
KHCJIOPOIOCOAEPKALNX
OpPraHMYECKUX BEUIECTB

K OTIPEJIETIEHHOMY KJIacCy MO COCTaBY
U CTPOCHUIO, Ha3bIBATh UX

110 CUCTEMAaTUYECKO HOMEHKIIATYPE;
MIPUBOJUTH TPUBHAIBHBIC HA3BaHUS
OTJIETBHBIX MPEACTaBUTENEH
KHUCJIOPOJICOECPIKALINX COCTUHEHNM.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npUMEHEeHue, pu3nuecKue
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Y HEOPTraHWYCCKUMH KUCIIOTaMH,
KadeCTBCHHAS PEaKITUs

Ha MHOTOAQTOMHBIC CITUPTHI.
DU3NO0IIOTUYECKOE ICUCTBUE

Ha opraHu3M desioBeka. CrrocoObl
MOJTyYCHUS ¥ TIPUMCHCHHE
MHOTOAQTOMHBIX CITUPTOB.

®enoi. CTpoeHue MOJIEKYJIbI, B3AUMHOE
BIIUSIHUE TUAPOKCOTPYIIIIBI

u OeH30IbHOTO siapa. dusnyeckue
cBoricTBa heHosa. OcoOeHHOCTH
XUMUYECKUX CBOUCTB (peHo1a.
KadgectBennsie peaknuu Ha (HEHO.
TokcuuHocTh Penosna. CriocoObl
MOJIyYeHHS U PUMEHEHHE (eHoa.
denondopmanbaeruaHas cMoa

3.2

Kap6onunbHbie
COCIMHEHUS:
aJIbJICTUIBI U KETOHBI.

KapOoHOBBIE KUCITOTHI.

CnosxxHble 3UPBHI.
Kupsbl

21

KapOonunbHble cCOeIMHEHUS: alTbJICTHIbI
Y KETOHBI. DJIEKTPOHHOE CTPOEHNUE
KapOOHWJILHOM IPYIITIHL.
['omosoruyeckue psizibl aabAETUI0B

U KETOHOB, 0011as hopMyIia, U30Mepus
Y HOMEHKJIaTypa. Pu3ndecKkrue CBOMCTBA
aJbJAETUI0B U KETOHOB.

XUMHUYECKHUE CBOMCTBA aJIbJECTUI0B

Y KETOHOB (peaKuu MPUCOEAUHEHHUS ).
OkucneHue ajpIeru10B, KAYECTBECHHBIC
peakiuu anbaeruaoB. CrocoOsl

1 XUMHYECKHE CBOMCTBA, BAXKHEHIIIHE
CIIOCOOBI MOTYYECHUS PE/ICTaBUTEIEH
Pa3JIMYHBIX KJIACCOB
KHCJIOPOJICOJICPKAIUX COCTUHCHUMH;
BBISIBJISIT TEHETHYECKYIO CBS3b
MEXTy HUMH U TTIOATBEPKIATh €€
HaJU4Yue ypaBHECHUSIMU
COOTBETCTBYIOIIUX XUMHUUECKHUX
PEAKLHM C UCTIOIB30BAHUEM
CTPYKTYPHBIX (DOPMYIT BEIIECTB.
[TonTBepkaaTh HA KOHKPETHBIX
MpUMeEpax XapakTep 3aBUCUMOCTH
PEaKIIMOHHOMN CITOCOOHOCTH
KHUCIIOPOJICOACPHKAITIX
OPraHUYECKUX BEIIECTB

OT (DYHKITMOHAJBHBIX TPYIIIT

B COCTaBE€ UX MOJIEKYJ, B3AUMHOTO
BJIUSIHUSI aTOMOB U TPYIIIT aTOMOB

B MOJIEKYJIaX; a TAaK¥Ke

0T 0COOCHHOCTH peasn3aIiuu
Pa3IUYHBIX MEXAHU3MOB IPOTEKAHUS
pEaKIMH.

OnuceIBaTh COCTaB, XUMUYECKOE
CTPOCHHUE U TPUMEHEHHE KUPOB

U YTJIEBOJIOB, XapaKTEPU30BaTh UX
3HAYCHHME IS )KU3HEACATEIbHOCTH
OpraHU3MOB.
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MIOJTyYEHUS ¥ IPUMEHEHUE aIbJICTHIOB U
KETOHOB.

OIHOOCHOBHBIE MPECIIbHBIC
KapOOHOBBIC KHCIOTHL. OCOOCHHOCTH
CTPOCHHS MOJICKYJT KapOOHOBBIX KHCIIOT.

N3omepus u HOMeHKIIaTypa. Pusnyeckue

CBOMCTBa, BOJAOPOHBIE CBSA3H.
XUMUYECKHE CBOMCTBA: KUCIOTHBIE
CBOMCTBA, peaKuus d3TepUPUKALIHH,
peaKiuy ¢ y4acTUEM YTIIEBOJOPOIHOTO
panukana.

[TonsiTrie 0 MPOU3BOIHBIX KAPOOHOBBIX
KHUCJIOT: CIOXKHBIE 3pupbl. OCOOEHHOCTH
CBOWCTB MyPaBbUHOW KUCJIOTBHI.
MHoroo0pa3ue KapOOHOBBIX KUCIIOT.
Oco0EHHOCTH CBOMCTB HEIPEAeIbHbIX
¥ apOMaTHIECKIX KapOOHOBBIX KHCIIOT,
TUKapOOHOBBIX KHUCIIOT,
TUIPOKCUKAPOOHOBBIX KUJIOT.
[IpencraBuTenn BHICIINX KapOOHOBBIX
KHCJIOT: CTeapUHOBAasl, MAIbMUTUHOBAS,
osienHoBast. CocoObl MOTydYeHHUs]

U IpUMEHEHUE KapOOHOBBIX

KHCJIOT.

CrnoxxHble 3(pUpHI.

I"'omonorudeckuii psi, oomas popmya,
U30MEepHsl U HOMEHKJIaTypa.

Oco3HaBaTh OMACHOCTh BO3/ICUCTBUS
Ha KUBBIE OPTaHU3MBI OITPEICIICHHBIX
KHUCITIOPOJICOACPIKAIINAX
OpraHUYECKUX BEIIECTB U MOACHSThH
Ha IPUMEPax CIOCOOBI YMEHBIIIECHUS
U TIPEIOTBPAIICHHS UX BPEIHOTO
BO3JICHCTBHSI HA OPTaHN3M YEJIOBEKa.
Hcnons3oBath 0011I€HAYYHBIE
METO/Ibl TTO3HAHUS

IIPH CaMOCTOSITETFHOM
TUTAaHUPOBAHUU, IPOBEICHUN

Y OMMCAHUHN XUMHYECKOTO
IKcIiepuMeHTa (J1abopaTtopHbIe
OTIBITHI U TIPAKTUYECKUE PAOOTHI).
Crnenosath mpaBuiiam 6€30MacHOM
paboThI B 1abopaTopuu

P UCTIOJIb30BAHUH XUMUYECKON
MOCYJIbI U 000PYIOBaHUS, & TAKKE
npaBuiaM 0OpallleHUsI ¢ BEIIECTBAMU
B COOTBETCTBUU C HHCTPYKIIMSIMHU
BBITIOJTHCHHUS JTA0OPATOPHBIX OIBITOB
U TIPAKTUYECKUX padOT

0 TIOJTYYCHUIO U U3YUEHUIO
OpTraHUYECCKUX BEIICCTR.
[IpencraBiATe pe3ysbTaThl
AKCIIEpUMEHTA B (hOpMeE 3amucH
ypaBHEHUI COOTBETCTBYIOLIUX
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XKupsl: ctpoenue, puznueckue

Y XMMUYECKUE CBOWCTBA KUPOB:
TUAPOJIN3 B KUCIION U IIETOYHON
cpenax. OCOOEHHOCTH CBOMCTB KUPOB,
coZlepKallMX OCTATKU HEIPEIEIbHBIX
YKUPHBIX KUCIOT. JKHpHel B pupoe.
Mpb114 KaK COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE ICHCTBHE

33

VYrneBonasl

OO0m1as xapakTepUCTUKa yTIIEBOJIOB.
Kiaccuduxkanus yrieBoaos (MOHO-, TH-
Y TIOJIUCAXAPHIBI).

Monocaxapuapl: TJII0K03a, GPYKTO3a,
pubo03a, rajgakTosa, 1e30Kcupudo3a.
dusnyeckue cBOMCTBA M HAXO0XKIECHUE

B nipupoae. dorocuHTes.

XHUMHMYECKHE CBOMCTBA IJTFOKO3bI:

C YYaCTHEM CIUPTOBBIX U aIbJETUIHON
Py, CIIUPTOBOE U MOJIOYHOKHUCIIOE
OpO’KEHHE TITIOKO3HI.

IIprmeHeHue r0K03bI, €€ 3HAUCHUE

B KU3HEEATEIbHOCTA OpPTaHU3Ma.
Jlucaxapuapl: caxapo3a, MajabTo3a

1 nakTo3a. BoccTanapiauBaronme

11 HEBOCCTAaHABJIMBAIOIIINE

nycaxapuabl. ' Maposn3 caxaposbl.
Haxoxnenue B ipupojie U IpuMEeHEHUE.
[Tonucaxapuabl: Kpaxmal, IIMKOTeH

pEeaKLMii U 1eJ1aTh BBIBOJBI HA UX
OCHOBE.

[IpoBOAUTE BBIYKCIICHUS

JUISL ONIPEACIICHUS MOJIEKYJISIPHON
(opMyJIbl OPraHU4YECKOTO BELIECTBA
10 YPABHEHHIO XUMUYECKON pEeaKIun
Y 110 MaCCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJAIIHUX B €r0 COCTaB,
a TaK)Ke Ha OINPEICIICHUE JOJIN
BBIX0/1a IPOAYKTA PEAKIINU

OT TEOPETUUYECKH BO3MOKHOTO.
CamocTosATENBHO MJIAHUPOBATh

Y OCYILECTBIIATH CBOIO
IIO3HABATEIIbHYO IESATEIBHOCTD;
IIPUHUMATh AKTUBHOE y4acTUE

B IpyNNOBOM y4eOHOU 1eATENbHOCTH
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u testtono3a. CTpoeHre MakpoMOJIeKYJT
Kpaxmasa, ITMKOT€HA U LEJUTFOJI03BI.
®dur3nUeCKre CBOMCTBA Kpaxmaa

Y LEJUTI0I03bl. XMMUYECKUE CBOMCTBA
Kpaxmaina (TUApoJIn3, KayeCTBEHHAs
peakius ¢ Wogom). XuMHUYECKUe
CBOMCTBA IEJUTIONIO3bI (TUIPOIIU3,
peakius noiydenue 3pupon
uesutoo3sl). [lonsitue

00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a,
aleTaTHBIN MIENK).
JKCIePUMEHTAIbHbIEC METOAbI
U3y4YeHHUs BelleCTB M UX NMpeBPalleHuii:
e JleMOHCTpanuu:

— CBOICTBA CIIUPTOB: PACTBOPUMOCTD
B BOJIC, B3aMOJICHCTBHE dTaHOJIA

C HATPUEM, OKHUCIIEHHE 3THIIOBOTO
CIIUPTa JUXPOMATOM Kajus (BO3MOMKHO
UCII0JIb30BAaHUE BUIEOMATEPHUAIIOB);

— Ka4eCTBEHHBIC PEAKIIUU aJIbJICTHU]IOB:
C aMMHAYHbIM PACTBOPOM OKCHJIA
cepedpa u rugpokcuioM meau(Il);

— XUMHYECKHE CBOMCTBA pacTBOpPa
YKCYCHOM KUCIIOTBI.

e JlaGopaTOpHBIE OTIBITHI:

— peaxuus rIIUIEpUuHa C TUAPOKCUIOM
menu(Il);
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— OKHCJIEHUE 3THJIOBOIO CIIUPTa
B JIBJETU]] PACKAIICHHON MEJHOM
ITPOBOJIOKO;

— B3aUMOJIEHCTBHE PACTBOPA IIFOKO3bI
¢ ruapokcugom meau(1l);

— B3aHMMOJICHCTBUE Kpaxmana

C MOJIOM.

o [IpakTrueckue pabOTHI:

Ne 2. Pemenue skcnepuMeHTAIBHBIX
3ana4 no reme «CrupThl U PEHOIIBIY;
Ne 3. Pemenue skcnepuMeHTAIBHBIX
3a1a4 1o TeMe «KapOoHOBbIE KUCIIOTHI.
Crnoxxnble d3upb».

e PacuerHble 3a1a4u:

— OIpEeNEIICHUE MOJIEKYJISIPHOU
(bOopMyITBI OPraHMYECKOTO BEIECTBA
10 MaCCOBBIM JI0JIIM aTOMOB 3JIEMEHTOB,
BXOJISIIIIMX B €r0 COCTaB; MO Macce
(oOBeMy) IPOIYKTOB CTOpaHus;

10 KOJINYECTBY BELIECTBA (Macce,
00BeMy) IPOYKTOB PEAKIIUU W/ WITH
HCXOJ/IHBIX BEILIECTB;

— peuieHue pacyeTHhIX 3a7a4

Ha OIpeieNIeHUE JI0JIU BBIXOAa
MPOAYKTa PEAKIUU OT TEOPETUUECKU
BO3MO>XHOIO

Hroro no pazgeny

41
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Pa3znen 4. A3oTcoaep:kaniue OpraHnyecKue coeInHeHus

4.1

AMWHBI.
AMMWHOKHUCIIOTHI. beliku

12

AMWHBI — OPraHUYECKHE MPOU3BOIHBIC
amMmuaka. Knaccudukaims aMiuHOB:
anugpaTUIeCKre U apOMaTUYECKUE;
MIEpBUYHbIC, BTOPUYHBIE U TPETUYHBIC.
Ctpoenue moJiekyJ, obmias popmyia,
M30MEPUS, HOMEHKJIATypa U (Pu3nuecKue
CBOMCTBA. XMMHYECKOE CBOMCTBA
ann(paTUIECKUX aMUHOB: OCHOBHBIE
CBOKCTBA, AIKWJIMPOBAHUE, PEAKIIUN

C a30TUCTOU KUCIOTOM.

Conu anKuiiaMMOHHUS.

AHWINMH — NPEJICTaBUTEIh aMUHOB
apomaTtuyeckoro psaa. CTpoeHue
aHuiIrHa. B3auMHoe BIusiHUE TPy
aTOMOB B MOJIEKYJIC aHUJIMHA.
OCcoOEHHOCTH XUMHUYECKUX CBOWCTB
aHunuHa. KauecTBeHHbIE peakinu

Ha aHWJIVH.

Crioco0pbl oTy4YeHue v MPUMEHEHHE
anudaTHIeCKUX aMUHOB M aHWJIMHA

U3 HUTPOOEH30a.

AmuHokucnotel. Homenkiarypa

u n3omepust. OTenbHbIE PEICTABUTETN
0l-aMUHOKHCJIOT: TJIMIUH, aJlaHUH.
®ur3nyYeCKHUe CBOMCTBA aMUHOKHUCIIOT.
XUMHUYECKHE CBOMCTBA AMUHOKHUCIIOT KaK

PackpbIBaTh cMBICH U3y4aeMbIX
MOHATUH (BBIEIATH UX XapaKTEepPHbIC
MPU3HAKK) U IPUMEHSITH 3TH MOHATHUS
IIPY OIHUCAHWUH COCTaBA U CTPOECHUS
BEIIECTB, JJII OObSICHEHUS
OT/ICJIbHBIX (DAKTOB U SIBJICHUM.
Hcnonbs30BaTh XUMUYECKYIO
CHUMBOJIUKY JIJI1 COCTABIICHUS
MOJIEKYJISIPHBIX ¥ CTPYKTYPHBIX
(pa3BepHYTOH, COKpaIIEHHOM)
dbopMyIT a30TCOICPIKAIITUX
OPTaHUYECKUX BEIIECTB.

Ornpenenarb NpUHAIEKHOCTD
a30TOCOIEpKAIIUX BEILIECTB

K OIPEICIICHHOMY KJIACCY MO COCTaBY
Y CTPOEHHIO, Ha3bIBaTh UX

10 CHCTEMATUYECKON HOMEHKIIATYPE;
PUBOJUTH TPUBHAIbHBIC HA3BAHUS
OTHENBHBIX MTPEACTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOEHHUE,
npUMEHEHUE, PU3NYECKUEe U
XUMHUYECKHE CBOMCTBA, BAXKHCUIIINE
CIIOCOOBI TMTOTYUYEHUS TUTTAYHBIX
MPEICTABUTEINICN a30TCOIECPIKAIINX
COEUHEHHUM.

OnuceiBaTh COCTaB, CTPYKTYPY,
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aM(OTEPHBIX OPTAHUICCKUX COCTMHCHUH,
peakius MOJIUKOH ICHCAIINH,
00pa3oBaHUE MENTUAHON CBS3H.
buonorunueckoe 3HaueHHE aMUHOKHCIIOT.
CuHTe3 NenTuaoB.

benku kak npupoiHbIe MOTUMEPHI.
[lepBuuHasi, BropuyuHas U TPETUUHAS
CTpYKTypa O0eKoB. XUMHUUECKHUE
CBOMCTBA OEJIKOB: THJIPOJIU3,
JeHaTypalus, Ka4eCTBEHHBIE PEaKIINU
Ha OeJNKu.

JKCIepUMEHTAIbHbIE METOAbI
HU3yYeHHUs BelleCTB M UX NpeBpalleHMii:
e J/[emoHCTpaIuu:

— pactBopeHue 0EIKOB B BOJIC;

— JeHarypaius OeJIKOB IIPU HarPEBAHUU;
— IBETHBIC PEAKIIMU OCIIKOB.

o [IpakTrueckue paboTHI:

No 4. Perienue 3kcriepuMeHTAIbHBIX
3a/1a4 1o TeMe «A30TcoaepKalime
OpTraHUYECKUEe COCTUHEHUS,;

Ne 5 Pemenue skcriepuMeHTAIBHBIX
3aaa4 o teMe «Pacno3naBanue
OpPTraHUYECKUX COCAUHCHUIN.
—PacuetHbie 3agaun:

oTpeieNieHue MOJIEKYIIPHOUN (OPMYJIbI

OCHOBHBIE CBOMCTBA OCIIKOB;
NOSICHATB Ha IpUMeEpax 3HaYEHUe
O€JIKOB JIJIs1 OpraHu3Ma 4YeJioBeKa.
IIpoBOAUTH BBIUMCIIEHUS

JUTSI ONIPEACIIEHNS MOJIEKYJISIPHON
(hOopMyITBI OPTaHUYECKOTO BEIIEeCTBA
10 MacCOBBIM JIOJIIM aTOMOB
3JIEMEHTOB, BXOAIIMX B €0 COCTaB,
a TaKKe M0 YPABHEHUSIM XUMUYECKUX
pEaKIUH.

Hcnonb30Bath 00111€HAYYHbIE
METO/1bl TO3HAHUS

IPU CAMOCTOSITETBHOM
IUTAHUPOBAHUH, POBEACHUHN

Y ONMCAHUHU XUMHYECKOTO
JKCIIEPUMEHTA (JJabopaTopHbIe
OMBITHI ¥ IPAKTUYECKHUE PAOOTHI).
CamOoCTOATENBHO TNIAHUPOBATH

Y OCYLIECTBIISITH CBOKO
MO3HABATEIIbHYIO JIEATEIbHOCTH;
IPUHUMATh AKTUBHOE y4aCTHE

B IPYIINIOBON y4eOHOU AEATEIbHOCTH
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OpPraHUYECKOTO BEIIECTBA

10 MaCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJISIIIIAX B €70 COCTaB; IO Macce
(06beMy) MPOTYKTOB CTOPAHUS;

10 KOJIMIECTBY BeleCcTBa (Macce,
00bEeMYy) MPOAYKTOB PEAKIIMHU

W/WJIM UCXOHBIX BEIIECTB;

— pellleHHe pacyeTHBIX 3a7a4

Ha OTPEJICIICHNE TOIU BBIX0/1a TPOAYKTA
peakiuu OT TEOPETUUECKHA BO3ZMOXKHOTO

Hroro no pazgeny

12

Pa3zneu S. BeicokoMoJieKyJISIpHbIE COCAUHEHUA

5.1

BricokomonexkynsipHbIe
COEAMHEHUS

6

OCHOBHBIE MMOHSITHSI XUMUU
BBICOKOMOJIEKYJIIPHBIX COCTMHEHUMN:
MOHOMEp, OJIUMEP, CTPYKTYPHOE 3BEHO,
CTEIEHb NOJUMEPU3ALIUN, CPETHSS
MOJIEKYJIsIpHas Macca. OCHOBHBIE METOIbI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COCJIMHECHUH — MMOJIMMEPU3AIAS

Y TIOJIMKOH/ICHCALIUSL.

[Tommumepnubie Matepuansl. [Inactmaccer
(MOJIMATUIICH, TIOJTUIIPOIIIIICH,
MOJIMBUHUWIXJIOPU/I, TIOJIUCTUPOII,
MOJIMMETHUIIMETaKpUJIaT, TOJTMKApOOHATHI,
noMATHWICHTEpedTanaT). Y TUIN3aius

U nepepadoTKa IIacTHKaA.

DIacTOMEPBI: HATYPAJIbHBIH,

Brnanets uzyuaemMpIMu XUMUYECKUMU
MOHSTUSIMH: PACKPBIBATH CMBICT
M3y4aeMbIX MOHSATUN U MPUMEHSTh
9T MOHATHUS MPU OMUCAHUU COCTaBa
U CTPOCHUS BHICOKOMOJIEKYJISIPHBIX
OpraHUYECKUX BEIECTB,

JUIS1 OOBSICHEHUSI OT/ICIIBHBIX (PaKTOB
U SIBJICHUM.

Hcnonb30BaTh XUMHUECKYIO
CHUMBOJIUKY JIJII COCTABJICHUS
CTPYKTYPHBIX (POPMYJI BEIIECTB
(MOHOMEPOB U MOJIUMEPOB)

Y YPaBHEHUU peaKku i
NOJINMEpU3aIuu

1 TIOJIUKOHJICHCAIHH.
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CUHTETUYECKHUE KayuyKH (0yTaIueHOBBIH,
XJIOPONPEHOBBIHN, U30MTPEHOBHIN)

Y CWIIMKOHBI. Pe3uHa.

BonokHa: HatypasibHbI€ (IEPCTh, LIETK),
HCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE BOJIOKHA
(KampoH W JIaBCaH).
JKCIepUMEHTATbHbIE METOABI
H3Y4YeHMs BelleCTB U MX NpeBpPalleHHii:
e J/lemoHCTpauu:

— 03HaKOMJIEHHE ¢ 00pa3amu
IPUPOAHBIX U UICKYCCTBEHHBIX BOJIOKOH,
I1aCTMAaccC, Kay4yKoB.

e [IpakTiueckue paboThI:

Ne 8. Penienue sxcrepuMeHTaIbHbIX
3anay o reMe «Pacno3HaBanue
IJ1aCTMAacC ¥ BOJIOKOH»

OnuceiBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOMCTBA M IPUMEHEHHUE
Kay4yKoB, HanOosee
pacnpoCTpaHEHHBIX BUJIOB TJIACTMACC
Y BOJIOKOH.

Hcnonp30BaTh 0011I€HAYYHBIE
METO/IbI TTO3HAHUS

IPU CAMOCTOSITEIIBHOM
IUTAaHUPOBAHUH, IPOBEJICHUU

Y OIMCAaHUU XUMUYECKOTO
AKcrepuMeHTa (J1abopaTopHbIe
OTIBITHI U MPAKTUYECKUE PAOOTHI)

Hroro no pazgeny 6
OBHIEE KOJIMYECTBO 102
YACOB ITIO ITPOTPAMME
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11 KJIACC

HaumenoBanue
pa3aenoB U TEM
y4eOHOro rpeaMera

KomnnuectBo
qacoB

[IporpammHoe conepkanue

OCHOBHBIC BUIBI IEITEITLHOCTH
o0yyJaromuxcs

Paznen 1. Teopernueckue ocH

OBbI XMMHUHN

Ctpoenue atoma.
[Tepnoauueckuii 3aKOH
u [lepuonnueckas
CHUCTEMA XUMHYECKUX
AJIEMEHTOB

JI.1. MeHneneeBa

9

Atom. CocTaB aTOMHBIX SIIEP.
XuMHYeCKUM 3neMeHT. M30TomsI.
CtpoeHue 3JeKTPOHHBIX 000JI0UEK
aTOMOB. DHEPreTUYECKUE YPOBHU

Y IOAYPOBHU. ATOMHBIE OPOUTAIIH.
Kiraccudukanuss XuMu4ecKux 3JIeMEHTOB
(s-, p-, d-, f-anementnl). Pactipenenenue
AJICKTPOHOB 10 ATOMHBIM OPOUTAJISIM.
DJIeKTPOHHBIE KOH(UTYpAITTU ATOMOB
aneMeHTOB | — IV neprnonoB B OCHOBHOM
1 BO30YXXJIEHHOM COCTOSTHUU,
AJIEKTPOHHBIE KOHPUTYpALIUX HOHOB.
DNEeKTPOOTPULIATETBHOCTD.
[Iepnoanueckuii 3akoH u [leprnoanueckas
CHCTEMa XUMHUYECKHX DJICMEHTOB

.. MenneneeBa. CBs3b
[Teproanyeckoro 3akoHa

u [ leppoanyueckoi CUCTEMbI XUMAYECKUX
3JIEMEHTOB C COBPEMEHHOMN TEOpUEH
CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHUS CBOMCTB XMMUUECKHUX

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHATUH (BBIJICIATH UX XapaKTEepPHbIC
MPU3HAKH ) U IPUMEHSITH OTH ITOHATHS
IIPU OTNMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, JUIS OOBICHECHUS
OTJIETHHBIX (DAKTOB U SIBJICHUIA.
PackppIBaTh CMBICI TEPUOTUIECKOTO
3akoHa [[. 1. MenaeneeBa

U ISMOHCTPHUPOBATH €TI0
CHUCTEMATH3UPYIONIYIO,
OOBSICHUTENBHYIO

Y TIPOTHOCTHYECKYIO (PYHKITUH.
XapakTepu3oBaTh JICKTPOHHOE
CTPOEHHE aTOMOB (B OCHOBHOM

U BO30Y>KJIEHHOM COCTOSIHUM) U
MOHOB XUMUYECKHUX DJIEMEHTOB

1 — 4 nepuoI0B U X BaJICHTHBIC
BO3MOYXHOCTH, HCTIOJTB3Y S TIOHSTHS
-, p-, d-DTIEKTPOHHBIE OpOUTAITH,
SHEPTeTUYCCKHUE YPOBHH.
OOBSCHATH 3aKOHOMEPHOCTH
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3JIEMEHTOB U 00pa3yeMbIX UMM ITPOCTHIX
Y CJIO’KHBIX BEILIECTB MO rpymnnam

Y riepruoaaM. 3Ha4eHUE EePUOIUIECKOTrO
3akoHa [[.1. MeHneneena.
IKCIepUMEHTAIBLHbIE METOAbI
H3y4YeHHUs BelleCTB M X NpeBpalleHuii:
e J/[emoHCTparuu:

— BubI TabuI «llepuonnueckas
CHCTEeMa XHUMHUYECKHX IJICMEHTOB

.. MenneneeBay»

N3MEHCHHUS CBOMCTB XUMHYECKUX
AJIEMEHTOB U UX COCIUHCHUMN

10 TIEpUOJIaM U TpyIirnam
[leprnoanueckoi CUCTEMBI

. 1. Mennaeneera

1.2

CtpoeHue BellecTna.
Mmuoroobpasue
BEIIIECTB

11

XuMudeckast cBsI3b. Buapl XumMmmdaeckon
CBSI3U: KOBAJICHTHAs, MOHHAS,
MeTaaandeckas. MexaHu3Mbl
00pa3oBaHUs KOBAJICHTHOM CBSI3U:
O0OMEHHBIN U JOHOPHO-AKIIEITOPHBIM.
DOHeprus U ainvHa cBs3u. [1osipHOCTS,
HAPaBJICHHOCTh W HACHIIIAEMOCTh
KOBAJIEHTHOM CBA3U. KpaTHbIe CBS3H.
BopopoaHas cBsizb. MeXMONEKYJISIPHBIC
B3aHMO/ICHCTBHSL.

BanenTHOCTB 1 BaJICHTHBIE BO3MOKHOCTH
aToMOB. CB$I3b AJIIEKTPOHHOMN CTPYKTYPbI
MOJIEKYJI C UX T€OMETPUYECKUM
CTpoeHHUEM (Ha IpUMEpe COeTMHEHUN
3JIEMEHTOB BTOPOTO MEPUOJA).
[IpencraBieHne 0 KOMIUIEKCHBIX
COCIUHEHUX.

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATHUH (BBIJIEIATH UX XapaKTEepPHbIC
TIPU3HAKH ) U TIPUMEHSITH OTH TTOHATHS
IIPU ONMCAHUU COCTaBa U CTPOEHUS
BEILECTB, JJISI O0OBSICHEHUS
OT/ICJIbHBIX (DAKTOB U SIBJICHUM.
Onpenensitb BUIbI XUMUYECKOM
CBsI3U (KOBAJICHTHOM, MOHHOM,
METAJTUYECKOM, BOJIOPOTHOM)

B COCJIMHEHHUSIX, TUII
KPUCTAJUINYECKOMN PELIETKU
KOHKPETHOT'O BELECTBA.

OOBACHATH MEXaHU3M 00pa30BaHUS
KOBAJICHTHOM CBSI3M (OOMEHHBIIM

U TOHOPHO-AKIENTOPHBIN ).
Ornpenenarb BaJ€HTHOCTb U CTENEHb
OKHUCJICHUSI XUMUYECKUX 3JIEMEHTOB
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CocTraB KOMIUIEKCHOTO HOHA:
KOMILIEKCO0Opa30BaTeb, TUTaH/IbI.
KoopaunannonHnoe uucio.
HomenknaTypa KOMILIEKCHBIX
COECIMHEHUM.

3HaYeHUE KOMIUIEKCHBIX COEIUHECHHUI.
[TonsiTHEe O KOOPIUHATUOHHOW XUMUHU.
BeniecTBa MoJieKyIsipHOTO

Y HEMOJIEKYJISIPHOTO CTPOCHHUSI.

TuIbl KPUCTALITUYECKUX PELIETOK
(CTpyKTyp) U CBOMCTBA BEIIECTB.
[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.
HcTtrHHBIE paCTBOPBL.
[IpencraBnenue

0 KOJUJTOMIHBIX pacTBOpax.

CnocoObI BeIpaXKeHUsI KOHIIEHTpaIuu
pacTBOPOB: MaccoBas J0JIsl BEIIECTBA
B PacTBOpE, MOJIIPHAsI KOHIICHTPAITHSI.
HacplieHHbIe ¥ HEHACHIIIIEHHbBIE
pacTBOpPHI, pACTBOPUMOCT.
Kpucramnoruaparsr.

Kinaccuduxanust 1 HOMEHKIaTypa
HEOPTraHUYECKUX BEILIECTB.
JKCIePUMEHTAIbHbIE METOAbI

H3Y4YCHHUA BCHICCTB U UX npeBpameHnﬁ:

e JleMOHCTpauuu:
— MOJEIU KPUCTATUIMYECKUX PEIICTOK.

B COCIMHEHUSX PA3JIMYHOTO COCTaBA.
OOBSACHATH 3aBUCUMOCTh CBOWCTB
BELIECTB OT BHJ1a XUMUYECKOU CBA3H
Y TUIA KPUCTAITMYECKON PEIIETKH.
IIpoBOAUTH BBIUMCIIEHUS

C UCIIOJIb30BAHUEM TIOHATHUS
«MaccoBas J10JIs BEIIeCTBa

B PacTBOPE»
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e PacuerHrle 3amaun:

— C HCHIOJIb30BAaHUEM IOHITHU
«MaccoBas 10151 pAaCTBOPEHHOTO
BEIIIECTBA», «MOJISIPHAS] KOHUECHTALIUS

1.3

XHUMHYECKHE PCaKIINn

19

Krnaccudukanys XuMIUeCKIX peakiui
B HEOPTaHUYECKOU U OPTAHUYECKOU
XUMUU. 3aKOH COXPaHEHHUS MacChl
BEILECTB; 3aKOH COXPaHEHUS U
MPEBPAIICHHS SHEPTUU MPYU XUMHUYECKHUX
peakuusx. TemnoBbie 3P (HeKThI
XUMHUYECKUX PEAKLIUM.
Tepmoxumuyeckrue ypaBHEHHUS.
CKOpOCTh XMMHYECKOU pEaKIMH, €€
3aBUCUMOCTH OT Pa3IU4HbIX (PAKTOPOB.
['oMoreHHbIE ¥ TETEPOreHHbIE PEAKIIUH.
Karanus u katanu3aTopsl

OO6patumMble 1 HEOOpaTUMBIE PEAKIUY.
Xumunueckoe papHoBecue. Koncranra
XUMHUYECKOTO PAaBHOBECHSI.

@akTopbl, BAUSIOIME HA TIOJIOKECHHUE
XUMHUYECKOTO PAaBHOBECHS: TEMIIEPATYPA,
JABJICHUE Y KOHIIEHTPALIMH BEILIECTB,
YYaCTBYIOIIMX B PEAKLIUU.

[Tpunnun Jle [larense.
DNEKTPOIUTHYECKAS JUCCOLUALMS.
CuiibHbBIE U CJIA0bIE AIEKTPOJIUTHI.
Crenenp quccolyanuy.

PackpbIBaTh CMBICT U3y4aeMbIX
HNOHATUHN (BBIIEISATH UX XapaKTEPHBIE
NPU3HAKHU) U IPUMEHSTh 3TU MOHITHS
IIPU OMKMCAaHUU COCTaBa U CTPOEHUS
BEUIECTB, /ISl 00bSICHEHUS
OTZIENBHBIX (DAKTOB U SIBICHUIA.
KinaccuduupoBarb XuMu4yeckue
peaxiuy Mo pa3InyHbIM IPU3HAKAM
(4ucy U COCTaBy pearupyrommx
BEIIECTB, TEIIOBOMY 3P DEeKTy
peakiyu, U3MEHEHHIO CTETIEHEN
OKHUCJICHUS JIIEMEHTOB,
00paTUMOCTH, Y4ACTHUIO
KaTanu3aTropa H T.I.);
CaMOCTOSITEJIbHO BBIOUPATH
OCHOBaHUS U KPUTEPUU

JUTSI KJTacCU(UKAIUU XUMUYECKUX
pEaKIMH.

OOBACHATH 3aKOHOMEPHOCTH
IPOTEKAHUS XUMHUYECKHUX PEaKuit

C YYETOM MX SHEPreTUYECKHUX
XapaKTEPUCTHK, XapaKTep U3MEHEHMUSI
CKOPOCTH XUMHUYECKON PEAKLIUN
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Cpenla BOIHBIX pacTBOPOB: KHCIIOTHAS,
HEWUTpaJIbHAS, IIEJIOYHAS.
Bonoponansiii mokasarens (pH) pactBopa.
['mpponus cosent. Peakiiun HOHHOTO
oOMeHa.
OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIE
peaKkuuu.

CreneHb OKUCTIEHUS.

OKucauTEIh U BOCCTAHOBUTEIID.
[Ipornieccrl okucieHus

Y BOCCTAHOBJICHUS.

Baxueitmme okucnurenu

Y BOCCTAHOBUTEIIN.

Mertoa sneKkTpoHHOTO OajaHca.
DIIEKTPOJIU3 PACTBOPOB U PACTIIIABOB
BEILIECTB.

JKCIepUMEHTAIbHbIE METOAbI
U3yYCHUS BELIECTB U UX NPeBpallleHuit:
e J/[emoHCTpaIuu:

— Ppa3yIoKEeHUE NEPOKCUIA BOAOPOIa
B [IPUCYTCTBUM KaTaJIM3aTOPA.

e JlaGopaTOpHBIE OTIBITHI:

— MPOBEAECHUE PEAKIIUHA HOHHOTO
oOMeHa;

— OIpEJICJICHUE CPeIbl PACTBOPOB
BEILIECTB C IOMOIIBIO YHUBEPCAIIBHOTO
WHJIUKATOpa.

B 3aBUICUMOCTH OT Pa3JIN4YHbIX
(bakTOpOB, a TAKXKE XapakTep
CMEILIEHHS] XUMUYECKOTO PABHOBECHS
1O/, BJIUSIHUEM BHEIIHUX
BO3JICCTBUN (ITPUHIIUI

Jle llatenne).

PackppiBaTh CylmHOCTS:
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX
PEAKLHMI TOCPEICTBOM COCTABIICHUS
AJIEKTPOHHOTO OajaHca dTUX
peakIuii; peakiuiit HFOHHOTro 0OMeHa
MyTEM COCTABJICHUS UX MOJHBIX

Y COKpAIICHHBIX HOHHBIX YPABHEHUH;
peaAKUMM TUAPOIIN3a, PEAKIUN
KOMILIEKCOOOpa30BaHus

(Ha mpuMepe r’uIPOKCOKOMILIEKCOB
IIUHKA U aJTFOMUHUS).

[IpoBOIUTH 1 ONTUCHIBATH
XUMUYECKUN IKCIIEPUMEHT:
ONPENEITICHUE CPEABI BOAHBIX
pacTBOPOB BELIECTB; ITPOBEICHUE
peakiuii HFOHHOTO 0OMEHa; U3y4YeHHe
BIIUSTHUS PA3TUYHBIX (PaKTOPOB

Ha CKOPOCTh PEAKIUH U MOJI0KEHUE
XUMHUYECKOTO PAaBHOBECHSI.
CrnienoBath mpaBuiiaMm MOJIb30BAHUS
XAMHUYECKOU MTOCYIOU
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e [IpakTueckue paboThl:

Ne 1. BiiusiHHuEe paznuuHbIX

(bhakTOpOB HAa CKOPOCTh XMMUYECKOM
peakiuy;

Ne 2. BausiHue paznmuyHbIX

(haKkTOpOB HA MOJIOKEHUE XUMUIECKOTO
paBHOBECHS;

No 3. Xumuueckue peakiuu

B pacTBOpax 3JEKTPOJIUTOB.

e PacuerHrle 3amaun:

— pacyeThl MacChl BELIECTBA

WK 00beMa ra3oB 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCe

UM 00BEMY OJIHOTO

U3 YYaCTBYIOIIUX B PEAKIINU
BEIIECTB;

— BBIYMCIIEHUE MACCOBOM JOJIU

Y MOJISIPHOM KOHIIEHTpAI[MU BEIIECTBA
B PacTBOpE;

— BBIUHCIIEHUE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa
peaKuu, €CJIU OJTHO U3 BEIIECTB TaHO
B BUJIE paCTBOPA C ONPEACICHHON
MAaCCOBOM JIOJIEH PACTBOPEHHOIO
BEIECTBA

1 J1a0OpaTOPHBIM 000Dy TIOBAaHHEM.
[IpencraBisaTs pe3ynbTaThl
XUMHUYECKOTO IKCIIEPUMEHTA

B (popme 3amucu ypaBHEHHI
COOTBETCTBYIOIIUX PEAKLINN

¥ JIeJIaTh BBIBOJIbI HA UX OCHOBE.
[IpoBOAUTH BEIYMCIICHUS:

C UCIOJIb30BAHUEM TIOHATHUS
«MaccoBas J10J1s BEIIEeCTBA

B PAaCTBOPE», a TAKXKE M0 YPAaBHEHUSIM
XUMHUYECKUX PEaKIUi, B TOM YHCIIe
TEPMOXHUMHUUYECKUE PACUEThI

Hroro no pazgeny

39
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Pa3znea 2. Heoprannyeckas Xumus

2.1 | Hemeramnsl

31

[TonoxxeHne HEMETAIUIOB

B [lepronueckon cucteme XUMUYECKUX
anemenToB /.M. MeHaeneeBa

1 0COOEHHOCTH CTPOCHUS UX aTOMOB.
du3znyecKrue CBOMCTBAa HEMETAJLIOB.
AnnoTponus HeMETAIIOB (Ha MpUMepe

KHCJIOpPO/Ia, cephl, hochopa 1 yriaepoa).

Bonopoa. [lonyuenue, pusnyeckue

Y XUMHUYECKHE CBOMCTBA (pEeaKIuu

C METaJUIaMU U HEMETAJIJIAMH,
BOCCTAHOBJICHHE OKCHUJIOB U COJIEH).
I'mppuael. TonmuBHbBIE 3JIEMEHTHI.
["anmorensl. Haxoxaenue B nmpupoe,
CIOCOOBI MOTy4YeHus Gpu3ndeckue

Y XUMHUYECKHE CBOMCTBA.
I'anorenoBonopoasl. Baxueimue
KHUCJIOPOICOIEPKAITUE COSTUHECHUS
rajioreHoB. JJabopaTopHbie

Y POMBIIIICHHBIE CITIOCOOBI MOTyYSHUS
rajoreHoB. [I[pyumMeHeHue rajoreHoB

U UX COCIUHCHUM.

Kucnopon, o30H. JlabopatopHbie

Y TIPOMBIIILJICHHBIE CITOCOOBI MOTYUYCHUS
kuciopoaa. Pusnyeckue u XuMUYECKUE
CBOMCTBA KHCIIOPOJIa U 030HA; UX
npuMeHeHue. OKCuabl U IEPOKCHUIBI.

PackpbiBaTh CMBICIT H3y4aeMbIX
MOHATUH (BBIEIATH UX XapaKTEepPHbIC
MPU3HAKK) U IPUMEHSITH 3TH MOHATHUS
IIPU OMUCAHUU COCTaBa U CTPOCHUS
BEIIECTB, JJII OObSICHEHUS
OT/ICJIbHBIX (DAKTOB U SIBJICHUM.
OOBACHATH 00LIME 3aKOHOMEPHOCTHU
B U3MEHEHUHU CBOMCTB HEMETAJJIOB U
WX COCIMHEHUMN C YYETOM CTPOCHHUS
UX aTOMOB U TTOJIOKEHHUS

B [Iepuoanueckon cucreme
XUMHUYECKUX IJIEMEHTOB

. . MeHnaeneena.
XapakTepu3oBaTh (ONHUCHIBATH)
001111Me XUMHYECKHUE CBOMCTBA
HEMETAJUIOB, UX BaKHEUIIINX
COCAMHEHUM, TOATBEPKIAsl ITO
OTMCaHUE TPUMEpPaMU YpaBHEHU
COOTBETCTBYIOIINX XUMUYECKUX
pEaKLUH.

CocTaBisATh ypaBHEHUS
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKImii U peakirii FOHHOTO 0OMeHa
U PacKpbIBaTh UX CYITHOCTh

C TIOMOTIIBIO DJIEKTPOHHOTO OanaHca
Y UOHHBIX YPABHEHUM.

54




Cepa. HaxoxneHue B mpupo/ie, CnocoObl
MOJTy4eHus1, GU3NYECKUE U XUMUUIECKHUE
cBorictBa. CepoBOAOPOI, CYIb(UIBIL.
Oxkcupsi cepri(IV) u (VI). Cepuucras

U CepHasi KUCIOThI U UX COJIH.
Oco0eHHOCTH CBOMCTB CEPHOM KUCIIOTHI.
[IpumeneHue cepol U €e COeTMHEHUIA.
A3zot. HaxoxaeHnue B mpupo/ie, Crioco0sbl
MoJTydeHus1, GU3NYECKUE U XUMUIECKHUE
cBoricTBa. AMMHAK, HUTPUABL. OKCHIBI
a30Ta. A30TUCTasi U a30THAs! KUCIIOTHI

1 ux coi. OCOOEHHOCTH CBOMCTB
a30THOM KUCIOTHL. [ [pumeHnenne azora

U €T0 COCTMHEHUN. A30THBIC YI0OpEHUSI.

®docdop. Haxoxaenue B npupoe,
CIOCOOBI MOMyUYeHus, GU3NIEeCKUe

U xuMmuueckue cpoiictBa. dochuabr

u hochun. Oxcuapl hochopa,
optodocdopHas Kuciaora u e Cou.
[Tpumenenue dhocdopa u ero
coenunennii. ochopusie ya1o0peHus.
Yraepoa. Haxoxienue B mpupoe,
CHoCOOBI MoMyyYeHus1, Gu3ndecKue

U XUMHUYECKue CBOMCTBA. OKCUIBI
yriepoaa(ll) u (IV), yronbHast kuciora
u ee conu. [Ipumenenue yriepoa u ero
COCIMHEHUMN.

XapakTepu3oBaTh BIUSHUEC
HEMETAJVIOB M X COCTMHEHU I

Ha KUBBIC OPTAaHU3MBI; OMUCHIBATH
MPUMEHEHHE B PA3IMYHBIX 00JIACTAX
MIPAKTUYECKOMN JEATENBbHOCTH
YeJI0BeKa.

[TonTBepxaaTh CylIECTBOBAHUE
TEHETUYECKOM CBSI3U MEXKIY
HEOPraHWYECKUMU BEIIECTBAMHU

C IOMOIIBIO YPAaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX
peaKuuu.

[IpoBoauTe peakunu,
MOATBEPKAAIOIINE KAYECTBEHHBIN
COCTaB BEIIIECTB; paCIO3HABATh
ONBITHBIM ITyTEM aHUOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX
pacTBoOpax.

Habmronate 1 onmuceIBaTh
JI€MOHCTPAIlMOHHBIN SKCIIEPUMEHT;
CaMOCTOSITENIBHO TIAHUPOBATb,
MIPOBOJIUTH U ONKCHIBATH
XAMUYECKUN SKCIIEPUMEHT
(JtabopaTopHBIE OTBITHI U
paKkTUIeCcKue paboThi);
MPEJCTABIISATH PE3YJIbTATHI
XUMHUYECKOT O KCIIEPUMEHTA
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Kpemuuit. Haxoxnenue B npupoe,
CIIOCOOBI MTOTYUCHHUS, PU3UICCKUE

U XUMHUYeckue cBoiicTBa. OKcu
kpeMmHusI(I1V), kpeMHHEBas KUCIIOTA,
cuukatel. [IppuMenenne KpeMHus U ero
coennHeHH. CTEKJI0, €ro MoJy4eHue,
BU/JIbI CTEKOJL.

JKCcIepUMEHTAIbHbIE METO/IbI

H3yYeHHUs BElIeCTB M UX NpeBpPalleHuii:

e J/[emoHCTparuu:

— 00pas3libl HeMETaJJIOB,

— TopeHue cepsl, pocdopa, xKenesa,
MarHusi B KUCIOPOJIE.

¢ JlaGopaTOpHBIE OTIBITHI:

— Ka4eCTBCHHBIC PCAKITUU

Ha HEOPTaHUYECKHUE NOHBI M KATHOH
BOJIOPO/A;

— TIOJy4YE€HHE U COOMpPaHHE Tra3oB.

o [IpakTrueckue pabOTHI:

No 4. Perienue 3kcriepuMeHTaIbHBIX
3ama4 o TeMe «l amoreHsy;

Ne 5. Pemienue skCriepuMEHTAIBHBIX
3amad 1o Teme «Cepa U ee COeTUHEHUSD.
No 6. Penienune skcriepuMeHTaIbHbIX
3a1a4 o Teme «A30t u docdop u ux
COCITMHEHUSD).

B (popMe 3amiCH YpaBHEHUH
COOTBETCTBYIOIIMX PEAKIIUI U I€TaTh
BBIBO/IbI HA X OCHOBE.

CrienoBats mpaBUiiaM MOJIb30BAHMS
XAMHUYECKOU TTOCYIONU 1
J1a60paTOPHBIM 000PYT0BaHUEM.
[IpoBOOUTH BBIYKCIICHUS

10 YPABHEHUSIM XUMHUYECKUX
peaKuuu.

CamoCTOSITENBHO MIIAHUPOBATH

U OCYUIECTBIISITH CBOIO
MO3HABATEIIbHYIO IEATEIbHOCTD;
MPUHUMATh AKTHBHOE y4aCTHE

B IPYNNOBOM y4eOHOU 1eATENbHOCTH
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—PacyeTrHbie 3a1a4n:

BBIUHCIICHHE MACChI BEIIECTBA

WM 00beMa ra3oB 10 U3BECTHOMY
KOJINYECTBY BEIIECTBA, MacCe

WM 00BEMY OJTHOTO M3 YUaCTBYIOIIUX
B PEAKIIMM BEILIECTB;

— BBIYHCJIEHHE MaccChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOTYKTOB
pEeaKIuu, €CJIU OJTHO U3 BEIIECCTB UMEET
IPUMECH;

— BBIYMCJICHHUE MacChl (00BbeMa,
KOJINYECTBA BEIIECTBA) MPOYKTa
PEaKILMH, €CJIU OJTHO U3 BEIIECTB JIaHO
B BUJIC PACTBOpPA C ONPEACICHHON
MAacCCOBOM JI0JI€ paCTBOPEHHOTO
BEIIECTBA,;

— BBIYUCJICHUE BBIXO/a MPOYKTa
peaKIuu OT TEOPETUUECKU BO3MOKHOTO

2.2

MeTtasuibl

23

[Tosoxenue metaios B Ileproanueckoi
CHUCTEME XUMHYCCKHUX JJICMEHTOB.
OcoOEHHOCTH CTPOSHUS JICKTPOHHBIX
000J104€K aTOMOB METAJIJIOB.

OO6mue hu3nyecKue CBOMCTBA METAJLIOB.
[IpuMeHeHre METaIOB B OBITY, IPUPOJIC
u Texauke. CIiiaBpl METAIIIOB.
DNEeKTPOXUMHYECKUH sl HAPSKEHU I
MeTaioB. OO1IKe CrocoObl MOTyYSHUS

PackpeIBaTh CMBICIT H3y4aeMbIX
MOHSATHH (BBIJICTISATH UX XapaKTEPHBIE
MPU3HAKU) U IPUMEHSTH ITH MOHITHUS
IIpY ONUCAHUU COCTaBa M CTPOCHUS
HEOPraHUYECKHUX BEIIECTB,

JU1s1 OOBSICHEHUSI OT/ICJIBHBIX (PAKTOB
U SIBJICHUM.

OOBsCHATH 00IIHE 3aKOHOMEPHOCTHU
B U3MEHEHHUH CBOMCTB DJIEMEHTOB —
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METaJUIOB: THIPOMETAJLUTYPIrusl,

IMUPOMCTAJLUIYPIusi, SJICKTPOMETAILTY PTHA.

[ToHsTHE O KOPPO3UH METAILIOB.
CrocoObl 3a1UTHI OT KOPPO3HH.
OO0m1as xapakTepUCTUKA METaJJIOB
[A-rpynnsl [lepuoanueckoii cucTemsl
XUMHYECKUX JIeMEHTOB. Hatpuii

U Kajaui: mojiydeHue, Guandeckue u
XUMHYECKUE CBOMCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCAUHEHUH.
OO6m1ast xapakTepuCTUKA METAJIJIOB
[TA-rpynmel [leprognyeckoi CUCTEMBI
XMMHUYECKUX JIEMEHTOB. Maruuii

U KaJbIIUI: TTOTydeHUE, PU3NIECKHe
U XUMHUYECKHUE CBONCTBA, TPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCTUHECHUM.
XKecTtkocTb BOfbI U CIIOCOOBI €€
YCTpPaHEHHS.

ATIOMHUHMI: TIOTyYeHue, GU3ndecKue
U XMMUYECKHE CBOMCTBA, MPUMEHEHHUE
MPOCTOT0 BEIIECTBA U €T0 COCTMHEHMUI.
AMdoTepHbIe CBOIMCTBA OKCHUIA U
TUIAPOKCHUIA ATFOMUHMUS,
TUJPOKCOKOMILIEKCHI ATFOMUHHSL.
OO6mr1ast xapaKTeprucTUKa METAJLIOB
no6ouHbIx noarpynmn (b-rpymi)
[Teprnoanyeckoil CUCTEMBI XUMUYECKUX

METaJIOB U UX COEAUMHECHUH C YUETOM
CTPOEHHUS UX ATOMOB M MOJIOKECHUS
B [lepunoauueckoi cucreme
XAMUYECKHUX IJIEMEHTOB

J. . Menneneena.
XapakTepu3oBaTh (ONMKUCHIBATH)
0011I1e XUMHYECKHUE CBOMCTBA
METAJJIOB, MX Ba)KHEUIIINX
COCIMHECHUH, MIOATBEPKAAs 3TO
ONMCAHUE PUMEPAMU YPABHEHUI
COOTBETCTBYIOIINX XUMHYECKUX
peakuuii; MPUMEHEHUE METAJIJIOB

B Pa3JIMUHBIX 00JACTAX
MPAKTUYECKOM JIEATEIIbHOCTH
YEJIOBEKA, a TAKYKE UCITOJIb30BAHHUE
UX JUIS1 CO3/IAHUSI COBPEMEHHBIX
MaTepUagoB U TEXHOJIOTUH.
OnuceIBaTh CIIOCOOBI 3aIUTHI
METAJIOB OT KOPPO3HUH.
PackpsIBaTh CyIIHOCTD
OKHMCJIUTEJIbHO-BOCCTAHOBUTEIBHBIX
peakuii MoCPEeACTBOM COCTABIICHUS
3JICKTPOHHOTO OajlaHca dTUX
pEaKIMH.

[IpoBoauTh peakunu,
MOATBEPKAAIOIINE XapaAKTEPHBIE
CBOWCTBA U3y4a€MbIX BELIECTB,
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2JICMEHTOB.
dusznyeckre u XMMHUYECKHUE CBOMCTBA
Xpoma 1 ero coeuHeHun. OKCUABI

u ruapokcuasl xpoma(Il), (II1) u (VI).
XpoMatbl U AUXPOMATHI, UX
OKHCJIUTEIbLHBIC CBOMCTRA.

[TosryyeHue u NpUMEHEHHE XpoMa.
duznyeckre U XUMHYECKHUE CBOMCTBA
MAaprasia u ero COCAUHECHUMN.
OcHoBHbIe coennHenust Mapranmna (11),
V), (VD) u (VII).

[Tepmanranat Kanusi, €ro OKUCIUTEIbHbBIC
CBOMCTBA.

duznyeckrue 1 XMMHUYCECKHE CBOMCTBA
)Keses3a M ero coequHeHu. OKCUIbI,
ruapokcusl U conu xenesa(Il) u (111).
[TosyueHue u NpuMEHEHHUE Kee3a

1 €T0 CILUIaBOB.

Menp: nonydeHue, GU3NIECKUE U
XHMHYECKHE CBOMCTBA, MPUMEHEHHUE
IIPOCTOI0 BEIIECTBA U €r0 COCTMHEHUI.
[{uuk: monyuenue, pusndeckue

1 XMMHYECKHE CBOMCTBA, MPUMEHEHHUE
IIPOCTOTO BEIIECTBA U €70 COSTUHECHUIA.
AmMdoTepHbIe CBOMCTBA OKCHIA

Y TUIPOKCHUAA IIUHKA,
TUJPOKCOKOMILUIEKCHI LIMHKA.

pacno3HaBaTh OMBITHBIM ITyTEM HOHBI
METAJIJIOB, MPUCYTCTBYIOIINE

B BOJHBIX PACTBOpax.

[IpoBoaUTH U OMHUCHIBATH
XUMHYECKUH SKCIIEPUMEHT
(JtabopaTopHBIE OTIBITHI U
npakTUYeckue paboThl);
IPEICTaBISATh PE3YJIbTAThI
XUMHYECKOTO IKCIIEPUMEHTA

B (hopme 3amnucu ypaBHEHU N
COOTBETCTBYIOIINX PEAKIUI U eaTh
BBIBOJIbI HA X OCHOBE.

CrnenoBath IpaBUIIaM MOJIb30BAHUS
XUMHUYECKON MOCY 01

U 1Ta0OpaTOPHBIM 000PYIOBAHUEM.
[TpoBOANTH BBIUMCIICHUS

10 YPaBHEHUSIM XUMHUYECKUX
peaKuu.

CaMoCTOATENBHO TUIAHUPOBATH

M OCYIIIECTBIISITH CBOIO
MIO03HABATENIbHYIO JESTEIIEHOCTD;
IPUHUMATh AKTUBHOE y4acTue

B IPYNNOBOM y4eOHOM 1eATeNbHOCTH
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JKCIePUMEHTAIbHbIE METOAbI
U3y4YeHHUs BelleCTB M UX NpeBPalleHuii:
e JleMOHCTpauuu:

— KOJUIEKLHMS «MeTaljibl ¥ CIUIaBbI»;

— B3aUMMO/ICHCTBHE IIECIOYHBIX

1 IIEJI0YHO3EMEIbHBIX METAJIJIOB C BOJIOU
(BO3MOXKHO HCITOJIb30BaHHUE
BUJICOMATEPUATIOB).

e JlabopaTOpHBIE OIBITHI:

— B3aUMOJIEMICTBHE MICIIOYHBIX

1 IIEJI0YHO3EMEIbHBIX METAJIJIOB C BOJIOU
(BO3MOIKHO HCITOJIb30BaHUE
BUJIEOMATEPHUAIIOB);

— B3aUMOJICHCTBUE TUJPOKCHUJIOB
AJTIOMUHMS U [IMHKA C PaCTBOPaMU
KHCJIOT U IIEJIOUEH;

— Ka4eCTBEHHbIC PEAKIIUU HAa KATUOHBI
METaJIJIOB.

o [IpakTrueckue paboOTHI:

Ne 7. Pemienue 3xcnepuMeHTaIbHbIX
3a71a4 o TeMe «MeTabl TJIaBHBIX
HNOATPYIIID;

Ne 8. Pemrenne skCnepuMEHTAIBHBIX
3a7a4 1mo reMe «Metauibl H0O0YHBIX
HOATPYIIID.

e PacyeTHbIC 3a/1a4H:
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— BBIYHUCJICHHE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa
pEaKLNH, €CIIU OJTHO U3 BEUIECTB JTAHO
B BUJIC PACTBOpPA C ONPEAECIEHHON
MAacCCOBOM JI0JIEH paCTBOPEHHOTO
BEILIECTBA, WJIK UMEET MPUMECH;

— BBIYMCJICHHUE MacChl (00BbeMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa
PEaKLNH, €CIIU OJTHO U3 BEUIECTB JTAHO
B BUJIC PACTBOpPA C ONPEAECIEHHON
MAacCCOBOM JI0JIEW paCTBOPEHHOTO
BEIECTBA;

— BBIYUCJICHUE BBIXO/a MPOIYKTa
peaKuu OT TEOPETUUECKU BO3MOKHOTO

Hroro no pazgeny

Pasznea 3. Xumus u JKU3HL

3.1

MeToanl MO3HAHUA
B XUMHUM.
XUMUS U )KU3Hb

Ponb xumuu B obecriedeHuu
YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA.
IIoHATHE O HAYYHBIX METONAX MTO3HAHUS

U METOJOJIOIMH HAYYHOI'O UCCIICAOBAHU.

HayuHnble npyuHIMIIBEI OpraHu3anuu
XUMHYECKOTO IPOU3BOJICTBA.
[IpompbliieHHbIE CITOCOOBI MOTYyYEeHHUS
BaKHEHIIMX BEILECTB (HA IPUMEPE
IIPOU3BOJACTBA aMMHaKa, CEpHOU
KHCJIOThI, MeTaHou1a). [IpombliieHHbIe
CIIOCOOBI MOTY4YEHHSI METAJUIOB

PackppIBaTh poJib XUMUH B PEIICHUN
IHEPTreTUYECKUX, CHIPHEBBIX

Y DKOJIOTUUECKUX TTPoOIeM
YEJIOBEUECTBA, OMMCHIBATH OCHOBHBIC
HaIPaBJICHUS Pa3BUTHS XUMHUYCCKOM
HAyK{ U TEXHOJIOTHUHU.

[TpumensaTs mpaBuia 6€30MacHOTO
oOpallleHusI C BElIeCTBaMH,
UCIIOJIb3yEMBIMU B TIOBCETHEBHOM
KU3HU; a TAKKE MTpaBUIIa
0€301MacHOTO MOBEACHHUSI B IIETISIX
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Y CILUIaBOB. XMMUUYECKOE 3arpsi3HEHUE
OKPYXaIOILIEH CPEJIbI U €r0 MOCIIEICTBHUS.
Ponps xumMuu B o0ecrieueHun
AHEPreTUYECKOoM 0€30MaCHOCTH.

XUMHUS ¥ 3[I0POBbE YETOBEKA.
JlekapcTBeHHbIe cpencTBa. [IpaBuma
MCII0JIb30BAHUS JICKAPCTBEHHBIX
npemnaparoB. Posib XxuMuu B pa3BUTHHI
MEIULIVHBI.

Xumust muiyd. OCHOBHBIE KOMIIOHEHTBI
muny. [Tuiessie no6aBku. Poinb xumun
B 00CCIICUEHUH MMUIIEBON 6€30IaCHOCTH.
Kocmernueckue u mapdromepHsie
cpeacrsa. beiroBas xumus. [Ipasuia
0€30I1aCHOT0 UCIIOIb30BaHUs MPEapaToOB
OBITOBOM XMMHH B IIOBCETHEBHOU KU3HH.
XUMHsI B CTPOUTEINLCTBE. BaxkHenme
CTpPOUTENIbHBIE MaTepHabl (IIEMEHT,
oeToH). [Ipon3BOACTBO CTPOUTEIIBHBIX
MaTepuaoB.

X¥WMUS B CEIIBCKOM XO3SIUCTBE.
OpraHndeckue 1 MUHEpaIbHBIE
yA00peHuUs.

Heoprannueckue Mmarepuanbl
(KOHCTPYKLIMOHHBIE MaTEPHUAIbl, KPACKH,
CTEKJIO, Kepamuka). Marepuaibl

JUIs 3JIEKTpOHUKU. HanoTexHomorum

cOepeKeHns 310pPOBbS

Y OKPY>KAIOIIEW IPUPOIHOUN CPENBI;
MOHUMATh OMACHOCTh BO3JICHCTBUS
Ha JKUBBIE OPTraHU3MbI OIIPEICIICHHBIX
BEIIECTB, cMbIch mokazarens 111K,
MOSICHSITh HA IPUMEPAX CIIOCOOBI
YMEHBIIICHUS U IPEAOTBPAILICHUS UX
BpPEIHOT'O BO3JCHUCTBUS.
AHaIM3UPOBATh U KPUTUUECKU
OIICHUBATh UH(OPMAIIHIO, CBA3AHHYIO
C XMMHUYECKUMU MPOIECCaMU U UX
BIIMSIHUEM HA COCTOSIHUE
OKPYXKaroUIEH Cpeibl.

Hcnonb30BaTh NOJyYeHHBIE 3HAHUS
U TIpejcTaBlieHust o cepax
NEATEIbHOCTH, CBA3aHHBIX C HAYKOM
Y COBPEMEHHBIMH TEXHOJOTHIMU,
KaK OCHOBY JIJIs OpDUCHTAIUHU

B BBIOOpE CBOEH OymyIei
npo(deccHOHaNbHOM 1eSITeIbHOCTH.
Hcnonbs30BaTh CUCTEMHBIE
XUMUYECKUE 3HAHUS 11 O0BSICHEHUS
U TIPOTHO3UPOBAHUS SBJICHUH,
UMEIOIIUX €CTECTBEHHO-HAYUYHYIO
PUPOJTY, IPOTHO3UPOBAT,
aHaJIM3UPOBATh U OLIECHUBATh

C IO3UIMHU 3KOJIOTHYECKOU
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0€30IIaCHOCTH ITOCICACTBUS OBITOBOI
Y TIPOM3BOJICTBEHHOU JCSATEIHHOCTH
YeJI0BEKa, CBI3aHHOM

¢ mepepaboTKOM BEIIECTB;
WCIIOJIb30BATh TIOJTyYCHHBIC 3HAHUS
JUISL TIPUHSITUS. TPAMOTHBIX PEIICHU I
po0JIeM B CUTYaIHsIX, CBSI3aHHBIX

C XMMHUEH.

[IpuHMMaTh yuacTue B 00CYKJICHUU
npoOJieM XUMHUYECKOMN

¥ DKOJIOTMYECKOW HAIPABICHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO ITO3HITHIO
1o npobJemMe U mpeaiararh
BO3MOJKHBIC ITyTH €€ peIICHUs

Hroro no pazgeny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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NEPEYEHbB (KOJIUP®UKATOP) MIPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJBHOM
IMPOT'PAMMBI CPEJTHET'O OBLIIEI'O OBPA3OBAHUS U DJIEMEHTOB
COJIEPKAHHMS IO XUMHUN

JI1st mpoBeIeHNs €IMHOTO TOCYAapCTBEHHOT0 AK3aMeHa 1o xumui (nanee — EI'D no
XUMHUH) HCHOJIB3YyeTCs TMepeueHb (KOAM(GUKATOP) TMPOBEPSIEMBbIX TpeOOBaHHUM K
pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOM NPOrpaMMBbl CPETHEro OOIIero
00pa30BaHMsI U AIIEMEHTOB COZCPKAHHUSL.

IIposepsiembie Ha EI'D mo xumuu TpedoBaHus K pe3yjibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeJibHON POrpaMMBbI CpeIHero o0uero 00pasoBaHust

Kon IIpoBepsiembie TpeOOBaHUS K IPEAMETHBIM pe3yJIbTaTaM OCBOCHUS
MIPOBEPSEMOTO OCHOBHOI 00pa3oBaTeILHON IIPOTPaMMBbI CPETHEr0 OOIIETro
TpeOOoBaHUs oOpa3oBaHus

1 Brnaaenue cucteMoii XUuMHUYECKUX 3HAHUM, KOTOpasi BKJIFOYAET:
1.1 OCHOBOIIOJIararoIre MOHITHS (XUMHUYECKUI AJIEMEHT, aTOM, U30TOIIbI,

AJIIEKTPOHHAsg O0O0JI0YKa aroMa, S-, p-, d-3IIEKTpOHHBIE OpOUTAIH
aTOMOB, OCHOBHOE M BO30YKJI€HHOE COCTOSIHME aTOMa, HOH, MOJIEKYJIa,
BaJIEHTHOCTb,  3JIEKTPOOTPULATEIBHOCTh, CTENEHb  OKHUCIICHMS,
XuMuyeckas cBsa3b ( O- u T-CBA3b | xpaTHBIE CBS3M), TMOPUIU3ALIMS
aTOMHBIX OpOMTaJell, KpUCTANINYECKasl pelieTKa, MOJib, MOJSpPHAs
Macca, MOJISIpHBI 0OBEM, MOJSpHAs KOHILIEHTpAlMs, PacTBOPHI
(MCTUHHBIE, AUCTIEPCHBIE CUCTEMBI ), KPUCTAIIIOTHAPATHI, YTIASPOIHBIHI
ckener, (pyHKIIMOHAIbHAs TpyMa, paandKal, U30Mephl, CTPYKTypHas
dbopmyna, wu3omepus (CTpyKTypHas, TeoMmeTrpudeckas (Iuc-,
TPaHCU30MEPHS1), TOMOJIOTUUECKHUI psAll, TOMOJIOTH, YIJIEBOJOPOAbI,
KHUCJIOPOJI- U a30TCOAEpKAIINE COSTUHEHHSI, OMOJIOTHYE€CKH aKTUBHbIE
BemecTsa  (YriaeBoAbl, JKUPBI, O€JIKH), MOHOMEpP, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIUHEHUS, KPEKUHT,
pU(POPMUHT,  TUIBI  XUMHUYECKUX  peakuuid  (OKUCIUTENbHO-
BOCCTAHOBUTENbHBIC, PK30- U JHIOTEPMUYECKHUE, PEAKIMM HOHHOTO
oOMeHa, TOMO- W TeTEepPOreHHbIe, OOpaTUMbIE W HEOOpaTHMBbIC),
pacTBOp,  DJIEKTPOJIUTBHI,  HEDJEKTPOJUTHI,  IIEKTPOIUTHYECKAS
JUCCOLMAIMS, CTENEeHb AUCCOLUUALINN, OKUCITUTENb, BOCCTAHOBUTEID,
JJIEKTPOJIU3,  CKOPOCTb  XMMHUYECKOM  peakiuu, XUMHUYECKOEe
pPaBHOBECHE)

1.2 TEOPUHU U 3aKOHBI (TEOPHUS XUMHUYECKOTO CTPOSHUSI OPTaHUYECKUX
BemiecTB A.M. byTnepoBa, Teopusi 3JIEKTPOJIUTUUECKON JUCCOLUALINH,
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[Tepuoanueckuii 3akon JI.1. MenzaeneeBa, 3aKOH COXpaHEHUSI MaCChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMUH, MUPOBO33PEHUYECKHUE
3HAHUS, JISKAIIUE B OCHOBE IOHUMAaHWS IPUYUHHOCTH U CUCTEMHOCTH
XUMUYECKUX SIBJICHUW, COBPEMEHHBIE IPEJCTABICHUS O CTPOCHHUH
BEILIECTBA HA aTOMHOM, MOJIEKYJISIPHOM U HAAMOJIEKYJISIPHOM YPOBHSIX

1.3

MpCaACTaBJICHUA (0) MCXaHHU3Max XUMHUYCCKHUX pCaKHHﬁ,
TCPMOANHAMUYICCKUX " KHMHCTUYCCKHUX  3aKOHOMCPHOCTAX ux
IMPOTCKAaHUs, 0 XUMHUUICCKOM PaBHOBCCUUN, JUCIICPCHBIX CUCTEMAaxX

1.4

(baKTOJOTHYECKUE CBEICHHS O CBOWCTBAX, COCTaBE, TOJYyYCHHUH H
0€30MacHOM  MCIOJIb30BAHUM  BAXKHEUIIMX  HEOPTraHMUYECKUX U
OPTraHUYECKUX BEIIECTB B OBITY W MNPAKTUYECKOU JEATEIBHOCTH
YeJI0BeKa

1.5

oOlue HayYHbIe TPUHIIMITHI XUMUYECKOT0 IIPOU3BO/ICTBA (Ha TpUMEpE
MIPOM3BOJICTBA CEPHOM KHUCIIOTHI, aMMHaKa, METaHOJa, MepepadoTKu
He(TH)

CdopMupoBaHHOCTH YMEHUH BBISIBIISTH:

2.1

XapakTepHbIC TIPU3HAKK W B3aUMOCBSI3b M3YYCHHBIX TOHSTHUM,
MPUMEHATh COOTBETCTBYIOIIME IOHATUS MPU OINUCAHUUA CTPOCHUS
M CBOMCTB HEOPraHWUYECKHMX M OPraHMYECKUX BEIIECTB M UX
MIpEeBPaALICHUI

2.2

B3aMMOCBSI3b XUMUUYECKUX 3HAHUN C MOHSTUSMU U MPEJICTABICHUSIMU
JIPYTUX MPEIMETOB JUIsl 00JIe€ 0OCO3HAHHOTO TOHUMAHUS U OOBSICHEHUS
CYIIHOCTH MaTepHaIbHOTO €UHCTBA MUPa

CdopMupoBaHHOCTH YMEHUS UCIOJIb30BATh:

3.1

HAMMEHOBAHUSI XMMHUYECKUX COCIMHEHUW MEXIYHApOJHOIO COHO3a
TEOPETUYECKOW W TMPUKIATIHOW XUMHUHU W TPUBHUAJIBHBIE HAa3BaHUS
BEIIECTB, OTHOCSAIIMXCSA K HM3YYEHHBIM KJIaccaM OpPraHUYeCKUX U
HEOPraHUYECKUX COCTMHEHUM

32

XUMHUYECKYI0 CUMBOJIUKY JJISI COCTaBJICHUS (hOPMYJT HEOPTaHUYECKUX
BEILIECTB,  MOJICKYJISIPHBIX M CTPYKTYPHBIX  (Pa3BEpPHYTHIX,
COKPAIIIEHHBIX W CKEJIETHBIX) (POPMYJT OpraHUIECKUX BEIIECTB

CdopMupoBaHHOCTH YMEHUS KIACCUDUIIUPOBATS:

4.1

HEOpPraHWYEeCKHE BEIIECTBA, CAMOCTOSITENILHO BBIOMPATh OCHOBAHMUS
U KPUTEPUH 7151 KITACCU(DUKAIIMU U3YYaeMbIX XUMHUYECKUX 0OBEKTOB

4.2

OpPraHMYECKHE BEIECTBA, CAMOCTOSATEIbHO BBIOMpPATh OCHOBAHMS
U KPUTEPUH 7151 KITACCU(DUKAIIMU U3YYaeMbIX XUMHUYECKUX 0OBEKTOB
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43

M0 Pa3IMYHBIM MpU3HAKAM (YUCITY M COCTABY PEarupyrominx BEmecTB,
TerIoBoMy 3(deKTy peakmuu, W3MEHCHHIO CTEIICHEH OKHCICHUS
AJIEMEHTOB, 0OPATUMOCTH PEaKIMK, YYACTHUIO KaTallnu3aTopa)

ChopMupoBaHHOCTHP ~ yMEHHUS  XapaKTEpHU30BaTh  DIIEKTPOHHOE
CTpOEHHE aTOMOB (B OCHOBHOM U BO30Y>KJIEHHOM COCTOSTHUM) U HOHOB
XUMHUUYECKUX 3JieMeHTOB |1 — 4 mepuonoB Ilepuoandeckoit cucteMbl
J.W. MenaeneeBa v UX BAJICHTHbIE BO3MOKHOCTH, UCITOJIb3YS OHSATHUSA
s-, p-, d-3J1EKTPOHHBIE OPOUTANIH, SHEPTETUUECKHUE YPOBHU

ChopmupoBaHHOCTb YMEHHSI OOBIACHATH 3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMMHMUYECKUX IEMEHTOB M 00pa3yeMbIX UMU COEAMHEHUN IO
IIepruoaaM 1 rpyIiam

ChopMHpPOBAaHHOCTh YMEHMSI COCTABJIATh YPaBHEHHS] XUMHUYECKUX
peaKUui U PaCKpbIBaTh UX CYIIHOCTD:

7.1

OKHCIHNTEIBbHO-BOCCTaAHOBUTCIIbHBIX pCaKHI/Iﬁ mocpeaCTBOM
COCTaBJICHUA 3JICKTPOHHOTO Oaymanca >ThxX peaKuHﬁ

7.2

YPaBHCHUA peaKuHﬁ Pa3INYHBIX THIIOB; IIOJHBIC M COKpPAIICHHBLIC
YPaBHCHUA peaKuHﬁ HOHHOTI'O O6M€Ha, YUUuTbIBas YCJIOBUA, IIPHU
KOTOPBIX 9TH pCaKIWH UAYT 10 KOHIIA

7.3

peakiuil TUIPOIU3a, peakiuii KOMIUIEKCOOOpa3oBaHus (Ha MpUMepe
THIPOKCOKOMITIIEKCOB IMHKA U aJTFOMUHHS )

CdopMupoBaHHOCTH YMEHUSI MOJATBEPKAATh:

8.1

Ha KOHKPETHBIX MpHMepax XapakTep 3aBHCUMOCTH PEAKIMOHHOM
CHIOCOOHOCTH OpPraHMYECKHX COEOUHEHMM OT KpaTHOCTU U THUIIA
KOBaJIeHTHOU cBsi3u (O~ m T-CBA3H) p3apMHOTrO BIUSHUS aTOMOB
U TPYIII aTOMOB B MOJIEKYJIaX, a TAaKXKe OT 0COOEHHOCTEHN peann3alnnn
Pa3IMYHBIX MEXaHU3MOB NPOTEKAHUSI peaKui

8.2

XapaKTEepHbIE XUMHUUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOLIMMH
DKCIIEPUMEHTAMU U 3aIIUCSIMUA YPABHEHUN XUMHUUECKUX PEAKLIMI

CdopMupoBaHHOCTh YMEHUS XapAKTEPU30BATh COCTAB U Ba)KHEHIINE
CBOMCTBa BEULIECTB, MPUHAICKAIUX K OIpPEAEICHHbIM Kilaccam H
IpyIIaM COEIUWHEHUH (IPOCThIE BEIIECTBA, OKCUIBI, TMIPOKCHUIBI,
COJIW; YTJIEBOJOPO/bl, MPOCThIE (UL, CIUPTHI, (HEHOIBI, AJIbJIETUDI,
KETOHBI, KAPOOHOBBIE KHUCIIOTHI, CIOKHBIE 3(UPDI, KUPBI, YIIIEBOIDI,
aMUHBI, aMUHOKHCIIOTBI, OCJIKH)

10

CdopMupoBaHHOCTh YMEHHUS MPOBOJUTH PACUETHl MO XUMHUYECKUM
dbopMysiaM U ypaBHEHHUSM XUMHUYECKUX PEaKLUN C MCIOJIb30BaHUEM
(bU3NMYECKUX BEJIMYHUH:
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10.1

Macchl (00ObeMa, KOJMYECTBA BEIIECTBA) MPOAYKTA PEAKIUHU, ECIH
OJIHO M3 MCXOAHBIX BEIIECTB JIaHO B BUJE PACTBOPA C ONPEAECICHHON
MacCOBOUM [0JIE PACTBOPEHHOTO BEIIECTBAa WJIM JTaHO B W30BITKE
(MMeeT MPUMECH )

10.2

MacCOBOM HJIM 00BbEMHOM JT0JIN, BBIXOJIa MPOIYKTa PEaKIU

10.3

Ter10Boro A(hpexra peakiuii

10.4

00BbEMHBIX OTHOIIICHHUI Ta30B

10.5

I10 HaXOXACHHNTIO XUMMYECKOU (l)OpMy.TII)I BCIICCTBA

11

Biranenue cucteMor 3HaHUM O METONAX HAYYHOTO ITO3HAHUS SIBJICHUN
OPUPOABI, HCIOJB3YEMbIX B E€CTECTBEHHBIX HAayKaX U YMEHHE
IPUMEHATh 3TH 3HAHUS IPU SKCIEPUMEHTAIBHOM HCCIIEA0BAHUU
BELIECTB U JIJIs1 0ObSCHEHUSI XUMUYECKUX SBJICHUM, UMEIOLINX MECTO B
IPUPOAE, MPAKTUUECKON JESITEIIbHOCTH YEJIOBEKA U B MOBCEIHEBHON
KU3HU

12

ChopMUpOBaHHOCTH YMEHUS MPUMEHSTH (MCIOJIB30BAaTh) 3HAHUS O
COCTaBE€ U CBOMCTBAaX BEHIECTB JUISl SKCIEPUMEHTAIBHOU MPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN MPOTEKAHUS XUMHUYECKUX
peakuuii M TPOTHOZUPOBAHUS BO3MOYKHOCTEW WX OCYLIECTBIICHHUS;
CUCTEMHBIC XUMUYECKUE 3HAHUS I OOBSICHEHHS U TIPOTHO3UPOBAHMUS
SBJICHUHN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO MPUPOY; IJIS MPUHSITHUS
TPaMOTHBIX PEIICHUN MPOOJIEM B CUTYalIUsIX, CBI3AHHBIX C XUMHUEH

13

CdhopmupoBaHHOCTH YMEHHS INIAHUPOBATH M MTPOBOJUTH XUMUIECKHIA
OKCIIEPUMEHT (TIOyYeHHE W W3Y4YCHHE CBOICTB HEOPTaHHMYECKHX U
OpPraHUYECKUX BEIIECTB, KAUeCTBEHHBIC PEAKIUU YTIEBOIOPOIOB
pPa3IMYHBIX KJACCOB U  KHUCIOPOJCOAEPKALIUX  OPraHMYeCKHUX
BELIECTB, PEUICHHE SKCIEPUMEHTAIbHBIX 33Jau 0 PACIO3HABAHUIO
HEOPTaHWYECKUX U OPTAaHUYECKUX BEIIECTB) C COOIIIOICHUEM MPaBUII
Oe3zomacHOoro oOpamieHuss C  BellecTBaMM U J1a0OpaTOpHBIM
o06opyoBaHueM; (popMyIMpoBaTh LEIH UCCIET0BAHUS; TPEACTABIAT
B pa3inyHOW (opMe pe3ysbTaThl 3KCIEpPUMEHTa, aHAIM3UPOBATH U
OLIEHUBATh UX JOCTOBEPHOCTH

14

ChopMupoBaHHOCT, YMEHHUSI OCYIIECTBIATH IICJICHAIIPABICHHBIH
MIOMCK XUMUYECKOW HH(POPMAIIMHU B PA3IMYHBIX UCTOUYHUKAX (HAy4YHAs
U y4yeOHO-Hay4Hasl JUTepaTypa, CpeAcTBa MacCOBOM HH(OpMaIUH,
ceTb IHTEpHET U ApyTHe), KPUTHUYECKH aHAIU3UPOBATH XUMHUUECKYIO
uHpOpMaIInIo, IepepadaThIBATh €€ U UCIIOJIb30BaTh B COOTBETCTBHH C
MOCTaBJICHHOM y4eOHO 3a1aueit
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15

ChopMupoBaHHOCTh yMEHHUS TMPOTHO3UPOBATH, AHAIM3UPOBATH
U OlLICHUBATh MH(GOPMAIIUIO ¢ TTO3UIIUM YKOJIOTHYECKOM O€30MacHOCTH
MOCJEACTBUN OBITOBOM 1 MPOU3BOJCTBEHHOM JIEATEIIBHOCTH YEIOBEKA,
CBSI3aHHON ¢ mepepaboTkoil BemecTB; CHOPMUPOBAHHOCTh YMEHHIA
OCO3HAaBaTh OMNACHOCTh BO3JCWUCTBUSI HA JKUBBIC OpPraHU3MBbI
OMPEICJICHHBIX BEIIECTB, MOHUMAsi CMBICI IMOKa3aTelsl MpeaeabHOI
JTONYCTUMOM KOHIIGHTpAIlMW, W TMOSCHATh Ha MpUMEpax CIocoObI
YMEHBIIICHUSI W TNPENOTBPAIICHUS HX BPEIHOTO BO3ACHCTBUS Ha
OpraHu3M YeJoBeKa

IlepedeHb 3JIeMEHTOB coAep:KaHus, poBepsieMbIX HA EI'D mo xummun

Kon

[IpoBepsieMblii 3IEMEHT COIEPKAHUS

1

TeopeTnueckne OCHOBBI XUMUU

1.1

Crpoenne  BemiectBa. CoBpeMeHHass  MOJieJlb  CTPOCHUS — aToMa.
Pacnipenenenue 31eKTpOHOB MO A3HEpreTHYecKuM ypoBHsIM. Kitaccudukanus
XUMUYCCKUX 3JIeMEeHTOB. OCOOCHHOCTH CTPOCHHUSI SHEPTETHUCCKUX YPOBHEH
aToMOB (s-, p-, d-amemeHTOB). OCHOBHOE€ M BO30YXKJIEHHOE COCTOSHHS
aTOMOB. DJIEKTPOHHAs KOHPUrypanus atoma. BaaeHTHbBIE 3JI€KTPOHBI

1.2

[lepuomnueckas cucrema xumuueckux jsnemeHtoB J[.M. Menneneena.
Ousnueckuii cMmbich [leproanueckoro 3akona .M. MenaeneeBa. [Ipuunnsl
Y 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB 3JIEMEHTOB M WX COECAWHEHUM
10 TIEpUOJIaM U rpyIaM. 3aKOHOMEPHOCTH B U3BMEHEHUHU CBONCTB MPOCTHIX
BEIIECTB, BOJOPOIHBIX COCTMHEHUM, BEICIINX OKCUIOB U TUJIPOKCUIOB

1.3

BaneHTHOCTh. DeKTpoOTpULATENIbHOCTh. CTENEHb OKUCIECHUS

1.4

Bunpl xumuueckod CBA3u  (KOBAJICHTHAsl, WOHHAs, METAJIMYECKas,
BOJIOpPOJIHAsl) M MEXaHM3Mbl €€ oOpa3oBaHUsi. MeXKMOICKYISIPHBIC
B3aUMOJCHCTBUA. Bemectsa MOJIEKYJISIPHOIO Y HEMOJEKYJSIPHOTO
CcTpoeHMUsl. THUIbl KPUCTAUIMYECKUX PEMIETOK. 3aBUCHUMOCTh CBOICTBA
BEIIECTB OT TUIA KPUCTAITIMYECKON PELIETKU

1.5

Xumnueckast peakuusi. Kiaccuduxanus XAMUYECKUX  PEaKIul
B HEOPraHUYECKOW W OPraHMYEeCKOM XHUMHUHU. 3aKOH COXPAHEHHUS MaCChl
BEIIISCTB

1.6

CKOpOCTh peakIyu, ee 3aBUCUMOCTb OT Pa3IMYHbBIX (DAKTOPOB

1.7

TernoBbie 3P hekThl XUMUUECKHUX peakiuil. TepMOXUMHUECKUE YPaBHEHUS

1.8

OGpaTuMmble peakiuu. XuUMHUYecKoe paBHoBecue. DakTopwl, BIMSIONINE
Ha COCTOsIHUE XuMuueckoro pasHosecus. [Ipunuun Jle [latense
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1.9

Onextposmtuueckas auccornuanusa. CuiibHbIE U Cia0ble DJIEKTPOJIHTEHI.
Cpena BOAHBIX pPACTBOPOB BELIECTB: KHUCHAas, HEUTpajbHas, LIEIOYHAS.
Crenenb qucconuanuu. Peakiimm noHHOTO 0OMeHa

1.10

I'mnponus conet. MonHoe npousBeneHue BOIbl. BOIOPOIHBIN MOKA3aTEIb
(pH) pactBOpa

1.11

CnocoObl  BBIpaKE€HHA KOHLIEHTPAallMM PACTBOPOB: MaccoBas JOJsS
PacTBOPEHHOI'O0  BEIIECTBA, MOJISIpHAs KOHLEHTpauus. HacelnieHHbie
Y HEHACBIILIEHHBIE PACTBOPHI, PACTBOPUMOCTb. KprcTamioruaparsl

1.12

OKXHCIUTEIHLHO-BOCCTAHOBUTEILHBIE pcaKkiuu. HOBGI[GHI/IG BCIIICCTB
B CpClaax C pa3HbIM 3HAYCHUCM pH MCTOILBI QJICKTPOHHOT'O OanaHca

1.13

DIIEKTPOIIU3 PACTBOPOB U PACILIABOB COJIEU

OcCHOBBI HeOpFaHH‘{eCKOﬁ XNMHUHN

2.1

K.HaCCI/I(bI/IKa]_II/IH HCOPIraHUYICCKUX COGIIHHGHHﬁ. HOMCHKJIaTypa
HCOPraHN4CCKUX BCUICCTB

2.2

XUMHUYECKHE CBOMCTBA BaXKHEUIIMX METAUIOB (HATpHM, Kalui, KaJabIUH,
MarHuu, aJIIOMUHHM, ITUHK, XPOM, KEJI€30, MEJib) U UX coenuHeHui. OO0iue
CIIOCOOBI MOTYUYEHHUS] METAJIOB

23

XUMHUYECKHE CBOMCTBA BaXKHEUIIIMX HEMETAJIOB (rajoreHOB, CEpPbl, a30Ta,
docdhopa, yriaepoga W KpeMHHs) U HX COCIMHEHUH (OKCHIOB,
KHUCJIOPOACOIEPIKALUX KUCIIOT, BOJOPOIHBIX COSTUHEHHUI)

24

I'enernueckas CBA3b HCOPraHN4CCKUX BCIIICCTB, IMPpHUHAIJIC)KAIINX
K pa3JIM4HBbIM KJIaCCaM

2.5

Nnentudukaius HeOpraHMYECKUX coeauHeHUN. KauecTBeHHbBIE peakIuu
Ha HEOPTaHWYECKUE BENIECTBA U NOHBI

OCHOBBI OpraHUYECKON XUMUHU

3.1

OCHOBHBIC TOJIOKEHHUSI TEOPUH XHUMHUYECKOTO CTPOCHUS OPraHHUYECKHUX
coequHeHuid A.M. bBytiepoBa. VYTiepoAHBI CKEJIET OpraHUuYecKoOu
MoJeKyJbl. KpatHocTh XxuMuueckoi cBsizu, O~ m T-CBSI3U  gp3.  sp?- sp-
rudpuau3anuu  opoWTalied aToMOB YTriepoja. 3aBUCUMOCTh CBOWMCTB
BEIIECTB OT XMMUYECKOTO CTPOCHUS MOJIEKYJ1. ['oMosoru. I oMmosiornueckui
pan. M3omepus u u3oMepsl

3.2

[TonsiTie o QyHkIMOHaTBHOU rpymme. OpueHTanuoHHBIE A(PQPEKTHI
3aMEeCTUTEIICH

33

[Ipencrapienue o kiaccupukauyu opraHumdeckux BemiecTs. Homenkiarypa
OPTraHUYECKUX COCAMHEHHUHN (CHCTEeMaTHYeCKas) U TpUBUAIbHBIE HAa3BaHUS
BAKHEUIINX MPEACTABUTENIEN KIIACCOB OPraHNYECKUX BEILIECTB

69




3.4

CBoOOMHOpaAMKaIbHBIA W HMOHHBIM MeXaHu3Mbl peakimu. [lonarue
o Hykseopuse u anexkrpoduie. [Ipasuno Mapkosuukosa. [Ipasuio 3aitiieBa

3.5

AJKaHBI. XUMHYECKHE CBOWMCTBA  AJIKAHOB: raJIor€HUPOBAHUE,
NETUAPUPOBAHUE, TEPMHUUYECKOE PA3JI0KEHUE, KPEKUHT, HW30MEpHU3ALUS,
ropenue. I[lomydenme ankanoB. I[lukmoankanwsl. Crenmuduka CBONCTB
IUKJIOAJIKAaHOB C MaJIbIM pa3MepoM LuKIa. Peakuuum npucOeIUHEHUS U
PaIUKaIBHOTO 3aMENICHUS

3.6

AJIKEHBI. XHUMHUYECKHE CBOMCTBA: peakuuu IIPUCOEIUHEHNS
(raoreHupoBaHUE, TUAPUPOBAHUE, THAPOrATIOTEHUPOBAHUE, THApATALUs),
TOpPEeHMsI, OKUCIIEHUS U oauMepu3anuu. [IpoMbltieHHbIe U TabopaTOpHbIE
CIIOCOOBI MOJTYUYEHHSI AJIKEHOB

3.7

Ankanuenpl. XMMUYECKHE CBOMCTBA aJIKAIUECHOB: PEAKIIMK IPUCOEANHEHUS
(rugpupoBaHHMe, TaJOr€HUPOBAHUE), TOPEHUS U  MOJIUMEpPU3AIUH.
ITonydenue ankagueHOB

3.8

ATNKHHBIL. XUMUYECKUE CBOMCTBA: peakuu IIPUCOECIUHEHHUS
(ramoreHupoBaHue, TUJIPUPOBAHME, TUAPATALNS, TUAPOrAIOr€HUPOBAHUE)
KaK CIOCO0 MOJy4YeHHs] IOJIMMEPOB U JAPYTUX TOJIE3HBIX IPOIYKTOB.
Peakunu  3amenieHus. I'openne alleTUJICHa  KaK  HMCTOYHHUK
BBICOKOTEMIIEPATYPHOTO IUIAMEHU JUISI CBAapKM M PE3KA METAJLUIOB.
IIpumenenue aneruiieHa

3.9

ApeHbl. XHUMHUYECKHE CBOMCTBAa O€H30J1a: peaKIuU DIESKTPOPUIHLHOTO
3aMeIICHHs], TIPUCOSANHEHUS (THAPUPOBAHKE, TaIOTCHUpOBaHue). Peakmms
ropeausi. OCOOCHHOCTM XHWMHYECKHUX CBOMCTB Toiyona. Ilomydyenue
o6enzona. OCOOEHHOCTH XMMHUYECKHX CBOMCTB ctuposa. [lommmepusarus
ctupona. CmocoObl MOMyYeHHWS W  TNPUMEHEHHE  apOMATHUYCCKHX
yIJI€BOAOPOIOB

3.10

Couptsl. IlpenenbHble OJHOATOMHBIE CHOUPTHL. XHMHUYECKHE CBOICTBA:
B3aMMOJICUCTBHE C HATPUEM KaK CHOCOO0 YCTAHOBJICHHS HATWYUS
TUAPOKCOTPYMIIBI, C TajJOT€HOBOJOPOJAMH KaK CHoco0 MOJy4YeHUs
pacTBOpPUTEIICH, BHYTPU- M MEXMOJEKYJIApHas Jaeruaparauus. Peakuus
ropenus. [lomydyeHue sTaHosa: peakiusi OpOKEHUs TIIFOKO3bI, THApPATAIIHS
ATUJIEHA. DTUJIEHIVIMKOIb W TJIUUEPUH KaK NPEJACTAaBUTENN TMPEEITbHBIX
MHOTOaTOMHBIX CLIUPTOB

3.11

®denon. Xumuyeckue cBoMcTBa (heHona (peakiuuu ¢ HaTpUueM, THAPOKCUIOM
Hatpusi, Opomom). [Tomyuenue penona

3.12

Anpaerunpl. XUMHUYECKHE  CBOWCTBA  NPEICTBHBIX  aIbJCTHJIOB:
THAPUPOBAHUE; KAYECTBCHHBIE PEAKIIMM Ha KapOOHWIIBHYIO TPYIITY
(peakuust «cepeOpsHOrO 3epKajay, B3aUMOJCUCTBHE C THAPOKCHIOM
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meau (II). Ilosydyenuwe mnpenenbHBIX albJAETWI0B: OKHCIEHHE CIUPTOB,
rujapartanus aleTUIeHa. AIIETOH Kak IPEeICTaBUTENb KETOHOB. OCOOEHHOCTH
pEeaKuuy OKMCIICHUS alleTOHa

3.13

KapOGoHOBBIE KHCITOTHI. XUMUYECKHE CBOMCTBA MTPEACIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. OCOOCHHOCTH XMMHUYECKHX CBONCTB MYypaBbUHOMU
KUCHOTHL. [lolyyenue mpeaenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJICHHE AJIKAHOB, AJIKCHOB, MIEPBUYHBIX CIIUPTOB, albJACTUI0B. Briciue
npeAebHbIC U HEMPEaeIbHbIE KAPOOHOBBIC KUCIOTHI

3.14

Cnoxuble 3¢upsl u xkupbl. CrnocoObl MOJY4YEHUS CIOXKHBIX 3(QUPOB.
Obpatumocthb peakiuu sTepudukanmu. [IpumeHenne cnoxxHbIX 3(GUpPOB B
MUILEBON U ap(hroMepHOIl MPOMBIIIIEHHOCTH. JKHUPBI KakK CI0XKHBIE 3(PUpbI
TJIMIEPUHA U BBICIIMX KapOOHOBBIX KHUCIOT. XUMHUYECKHE CBOWCTBA KUPOB:
TUJIPUPOBAHUE, OKUCICHHE. [ Uaponn3, i OMbIICHHE, KUPOB KaK CIIOCO0
MPOMBIIIUICHHOTO TIOJIyYeHHS COJICH BBICIIMX KapOOHOBBIX KUcIOT. MbLIA
KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT

3.15

XVAMHUYECKHE CBOWCTBA TIJIFOKO3BI: PEAKUHUHU C YYaCTUEM CIUPTOBBIX
Y aJbJETUIHOM TPYIII U MOJIOYHOKHUCIIOE OpokeHue. [ [puMeHeHue riitoKo3bl,
€€ 3HAYCHUE B JKMU3HEACATEIBHOCTH OpraHusMa. J(ucaxapuasl: caxaposa,
MaibTO3a. BoccTaHaBIMBamIKME M HEBOCCTAHABIMBAIOIIME JIHCAXAPHUJBL.
I'maponmus nucaxapunos. Ilommcaxapuael: kpaxman, INIMKOTeH. CTpoeHue
MaKpOMOJIEKYJI KpaxmaJia, IIIMKOT€Ha U LeJI0103bl. dusndeckne cBoMCTBa
Kpaxmajla M LEeJUI0JIO3bl. XHMMHUYECKHE CBOMCTBA Kpaxmalsa: T'MIPOJu3,
KAaueCTBEHHAsl peakuus C HOAOM. XHMHUYECKHE CBOMCTBA LIEJUIFOJIO3BI:
THJIPOJIN3, MOJydyeHue 3pupoB Leunoo3bl. [loHsATHE 00 MCKYCCTBEHHBIX
BOJIOKHaX (BHCKO3a, alleTaTHBIN HIEJK)

3.16

AMUHBI. AMHHBI KaK OpPraHMYECKHE OCHOBAaHHWS: PEaKIUU C BOJOH,
KHUCJIOTaMU, PEaKIUs TOPEHUsl. AHWIIUH KaK IPEACTaBUTENIb apOMAaTUUECKUX
aMMHOB. XMMHUYECKHE CBOMCTBA aHMJIMHA: B3aMMOJICHCTBUE C KHMCIOTaMHU,
OpoMHOI1 BOAOW, oOkucieHue. IlomydeHne amMUHOB aJKUIUPOBAHHEM
aMMUaKa ¥ BOCCTAHOBJIICHUEM HUTPOIPOU3ZBOIHBIX YTII€BOJIOPOIOB

3.17

AMUHOKHUCIIOTHI ¥ O€KH. AMUHOKHUCIOTHI Kak aM(pOTEpHbIE OPraHUYECKUE
coenuHeHusi. OCHOBHbIE aMUHOKUCIIOTBI, 00pa3yromue 0enku. XuMUYeCKue
CBOMCTBa OENKOB: THAPONU3, JEHATypalus, KaueCTBEHHbIE (I[BETHBHIC)
peakIuy Ha OenKu

3.18

CtpoeHHE U CTPYKTypa IMOJTMMEPOB. 3aBUCUMOCTb CBOMCTB IMOJIUMEPOB OT
CTpoeHus MOJIeKyJI. OCHOBHBIE CITOCOOBI ITOTYyYEHHUS BEICOKOMOJIEKYISIPHBIX
COCTMHCHHMIA: peakuu MOJIMMEPHU3AIMN 1 TOJUKOHICHCAITUH.
Knaccudukanust BomokoH
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3.19

Wnentudukanus OpraHUYECKUX COECIMHEHHM. Pewenne
DKCIIEPUMEHTAJIBHBIX 33/1a4 Ha PaclIO3HABAaHUE OPraHUYECKUX BEILECTB

3.20

I'eneTnueckas CBA3b MCIKAY KlIaCCaMM1 OPraHN4YCCKHX COGI{I/IHCHI/Iﬁ

XUMUS U )KU3HD

4.1

Xumusl B MOBCETHEBHOM >ku3HM. [IpaBuia 6e30macHoi paboThl ¢ eKUMH,
TOPIOYMMHU U TOKCHYHBIMH BEIIECTBAMU, CPEICTBAMU OBITOBON XMMUU

4.2

Xumus U 310pOBbe. XUMHUSA B MEIULIMHE. XUMHUSA U CEIBCKOE XO3SMCTBO.
XumMus B NPOMBIIUIEHHOCTH. XHMHS W DJHEPreTUKA: IPUPOAHBINA
Y IOy THBIN He(TAHOM ra3bl, UX COCTaB U Hcnoib3oBanue. CoctaB HepTH U
ee nepepadoTka (MPUPOAHBIE HCTOYHUKH YTIIEBOAOPOIOB)

4.3

XUMHS U IKOJOTHSI. XUMUYECKOE 3arpsi3HEHNUE OKPYKAIOWIEH CPEAbl U €ro
nocnenctug. Oxpana rugpocdepsl, TOUBbI, aTMoc(epbl, GIopsl U (PayHbI
OT XMMHUYECKOTO 3arpsizHeHus. [Ipodiema oTx0/10B U MOOOYHBIX MPOTYKTOB.
AJbTEepHATUBHBIE UCTOYHUKH SHEPTUU

4.4

OOmue TpeACTaBlICHHST O MPOMBIIUICHHBIX CMOCO0aX  MOJy4YeHUS
XUMUYECKUX BEIIECTB (Ha MpUMEpPE MPOU3BOJACTBA aMMHAKA, CEPHOU
KUCIOThl). YepHass u 1BeTHas MeTaunyprus. CTEKIO W CHJIMKATHas
MPOMBINUICHHOCTh. [IpomblnuieHHass opranuyeckass Xumus. CeIpbe s
OpraHUYeCKO MPOMBIIIJIEHHOCTH

Turbl pacyeTHBIX 3a70a4

5.1

PacueTsl macchl BCIICCTBA NJIN o0beMa ra3oB I10 HN3BCCTHOMY KOJIMYCCTBY
BEIICCTBA, MaCCC UJIN O6’B€My OQHOI'0 U3 YYAaCTBYIOIIMX B PCAKIIMKU BCIICCTB

5.2

Pacuetsl TeroBoro agexra peakuuu

53

PacueTsl 00bEMHBIX OTHOIIICHUH ra30B P XUMHUUYCCKUX PCAKIUAX

54

Pacuetsl Mmacchl (00BeMa, KOTMYECTBA BEIIECTBA) MPOYKTOB PEAKIINH, €CIIN
OJIHO M3 BEIIECTB JJAHO B U30BITKE (MMEET MPUMECH )

5.5

PacueTsl mMaccoBoil WM OOBEMHOW OJM BBIXOAA MPOAYKTa pPEaKUUU
OT TEOPETUYECKH BO3MOKHOTO

5.6

Pacuetsl Macchl (00BeMa, KOJMYECTBA BEIIECTBA) MPOIYKTa PEAKIUHU, €CIIH
OJIHO M3 BEIIECTB JIaHO B BUJE PacTBOPa C ONPEIACICHHOW MacCCOBOM JOJIEH
PAaCTBOPEHHOT'O BENIECTBA

5.7

PacyeTrsl ¢ wMcHonab30BaHHMEM IIOHATHM «MaccoBas A0JD», «MOJIAPpHAd
KOHIOCHTpAIHsA», KpAaCTBOPUMOCTL»

5.8

Haxoxnenne MonexkynssipHOi (HOpMyYJbI OPraHHYECKOTO BEIECTBA IO €ro
MJIOTHOCTH U MAacCOBBIM JIOJISIM DJIEMEHTOB, BXOJISIIMX B €r0 COCTaB, WJIU
10 TPOJIYKTaM CrOpaHHusI
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