MyHuHnaabHOe Ka3eHHOe 00111e00pa3oBaTeIbHOe YUpeKAeHHe
«Cpennsis 001eodpasoBarebHas MKO0JIa Ne6
umenu Muxauina FOpseBuya JlepmonroBa» r. bakcana

COI''TACOBAHO YTBEPXIEHO

3amecTuTenb gupekTopa rno Y BP [Ipukazom gupekropa

MKOY «COII Ne6 um. MLIO.
JlepmonTOBa» r. bakcana
Mawmxerosa A.JL ot 28.08.2025r. Ne

PABOYAS ITPOI'PAMMA

y4eOHOro npeamera « XuMush (yriiyOnaeHHbI YPOBEHbD )
st 10-11 xnaccoB cpenHero oo1ero oopasoBaHus
Ha 2025-2026 yueOHbI T01

Bbaxkcan, 2025 roa



COJIEP)KAHME

TTOSACHUTEJIBHAS BATIMCKA ... oottt ettt sttt ettt st sttt e sbeesetesnseenbeenas 3
COLEPKAHUE OBYUEHHIS ......ccooiiiiiieeieeeee ettt sttt sttt ettt sttt e be et ennean 8
OPTAHUUECKAST XHMESL ... .veeuveenteenureenseeseesttessseesseenseeseesssesssesseesseesseesssesnseenseesseesssesnsesnseesseesssesseenseesseensenns 8
OOIIAT M HEOPTAHUUCCKAST XHMUS......ccvveeeureeesereeaseeessseessesesssesssssesssessssssesssessssssessssssssessssseesssesssssesssees 13

I[MTJTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOTPAMMEBI 110 XUMUHU HA YPOBHE

CPEJJHET'O OBHIET'O OBPA3OBAHIS ........coiiiiiiiiiiiitcititeeecee ettt 18
JIAUHOCTHBIE PEBYIIBTATBL «...uuvvereeruereeeessureeeeeesreesasssresssssseeessssseeessssseessssssessssssseesssssseesssssseessnssseesssssseessnnns 18
METANPEAMETHBIE PEIYIIBTATEL. ... .veeeeeuerreeeeerreeeasssreessssseeessnnseeesssssseesssssseessssssessssssseesssssseesssssseesssssseessssns 20
TTPEIMETHBIE PEBYITBTATBL ... vveeeerurreeeesunreeeesureesenssseessssseeessssseessssssseessssseesssssssesssssseesssssseeesssssesssssseeesssssens 23

TEMATHUYECKOE TINTAHHPOBAHUE.........ccocoiiiiiiiiiiiittt ettt 30
TO KITACC ettt st et e et b e et en e e ae 30
TT KITACE 1ttt ettt e b e et b e sttt b et bbbt et b ettt et b e ettt eaeeae e enn 48

[NIEPEYEHDb (KOJU®UKATOP) IPOBEPIEMBIX TPEFOBAHUN K PE3YJIbTATAM
OCBOEHN OCHOBHOI OBPA30BATEJIBHOU ITPOI'PAMMBI CPEJTHET'O OBIIET'O

OBPA3OBAHUA U DJIEMEHTOB COJAEPXAHUA [TO XUMHMU......c.oooviiiiiiiiiiiiiieeeeee 64
[Tposepsiembie Ha EI'D mo xumuu TpeOOBaHUs K pe3yJbTaTaM OCBOCHHSI OCHOBHOMU
00pa3oBaTeNbHON MPOTPAMMBI CPETHETO OOIIETO OOPABOBAHMS. ... uveeeevreeereeeereeerreennreeesseesseeessseesseens 64
[lepeueHb 31EMEHTOB coAepKaHUA, TPOBEPSIEMbIX Ha EI'D MO XUMMH ....ccceevvvveviiniiiiieiienieeiceiee 68



@denepasnibHasi pabodass mporpaMma IO y4eOHOMY TpeaAMETy  «XUMHUS»
(yrnyOneHHbI ypoBeHb) (mpeaMeTHas 00nacTh «ECTECTBEHHO-HAay4YHBIE MPEIMETHI)
(masniee COOTBETCTBEHHO — MporpamMMma MO XUMHUM, XUMHS) BKIIIOYAET MOSICHUTEIbHYIO
3aMUCKY, COJiepaHue OOy4YeHHUs, TJIAaHUPYEMbIE PE3yJbTaThl OCBOCHHUSI MPOrpPaMMBbI
M0 XUMHUHU, TEMaTUYECKOE IUIAaHHUPOBAHUE, MepedyeHb (KOoAU(PUKATOp) MPOBEPSEMBIX
TpeOOBaHUM K pe3yJbTaTaM OCBOCHHMS OCHOBHOW 00pa30oBaTelbHOW MPOTrpaMMBbl
cpeaHero oomero oopa3oBaHus 1 AJIEMEHTOB COJICP)KaHUS 110 XUMHUHU.

[TosicuuTenpHasg 3amucka OTpa)kaeT OOIIMe IMeNH W 3a7a4d U3y4YeHUs XUMUH,
XapaKTePUCTUKY TCUXOJIOTUYECKUX MPEANOChUIOK K €€ H3YYEHHUI0 00YydaronuMucs,
MECTO B CTPYKType Y4eOHOro IjiaHa, a TakXe MNOAXOAbl K OTOOpY coliepaHus,
K ONpPENCNICHUI0 [UIAHUPYEMBIX pEe3yJbTaTOB U K CTPYKTYpe TEMaTHYECKOTO
IJIaHUPOBAHMUSL.

Conepxanue oOOy4YeHHUsS pPacCKpbIBA€T COJAEpP)KATENIbHBbIE JIMHUU, KOTOPbHIC
MpeUiaraloTcs sl 0053aTeNbHOTO M3YUYEHHS] B KaXJOM KJIAcCe Ha YPOBHE CPEITHETO
ob11ero o6pa3oBaHuUs.

[InanupyemMbie pe3yJbTaTbl OCBOCHHUS MPOrpPaMMbl MO XUMHUU BKIHOYAIOT
JUYHOCTHBIE, METAlpeJAMETHBIE PEe3yJbTaThl 32 BECh MEPHUOJ OOy4YEHUS Ha YpPOBHE
cpeaHero o6imero oOpa3oBaHUs, a TaKXe MPEIMETHBIE JOCTHXKEHHS O0ydYarollerocs
3a Kaxabld ToJ oOydeHus. HaydHo-MeTonuueckol OCHOBOM miig pa3pabOTKu
IJIAHUPYEMBIX PE3YJIbTATOB OCBOEHHUS MPOTpaMMbl MO XUMHUH JUIsl YPOBHS CPEIHETO
o011ero 00pa3oBaHMs SABISAETCSI CUCTEMHO-IAEATEIbHOCTHBIM TTOIXO/I.

HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo XxuMHM Ha YpOBHE CpelHEro o0Iiero oopasoBaHus pa3paboTaHa
Ha OCHOBE TpeOOBaHUN K pe3yiabTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTelbHOU
porpaMMbl cpeHero oduero oopaszoBanus, npeactaBieHHbix B PI'OC COO.

XuMusi Ha YPOBHE YIIIyOJIEHHOTO M3YYEHHUS 3aHUMAET BAXKHOE MECTO B CHUCTEME
€CTeCTBEHHO-Hay4yHOro oOpazoBanus ydamuxcs 10 — 11 knaccos. M3yuenue npeamera,
peanuszyeMoe B yCIoBUsIX quddepeHupoBaHHOT0, MPOoHIbHOr0 00y4YeHus, MPU3BAHO
oOecreuuTh 0011€00pa30BaTEeIbHYI0 M OOIIEKYJIbTYPHYIO MOJATOTOBKY BBIITYCKHUKOB
IIKOJIbI, HEOOXOUMYIO ISl aJanTaliyd UX K OBICTPO MEHSIOUIMMCS YCIOBUSIM XU3HU
B COLIMYME, a TaK»Ke JIJIsl IPOJAOJIKEHUSI OOyUYEHUs B OpraHU3alusIX npodhecCuoHaIbHOTO
00pa3oBaHUsl, B KOTOPBIX XUMUS ABJISIETCS OJHON U3 MPUOPUTETHBIX TUCIUIUINH.

B mporpamme mo xumum HazHaueHHUE mpeAaMeTa «XUMUsD MOIydaeT MOAPOOHYIO
WHTEPIPETALNIO B COOTBETCTBUM ¢ OCHOBomonararmumu nonoxenusmu @I'OC COO
0 B3aMMOOOYCIIOBJICHHOCTH 1IEJIEH, COJIepKaHus, pe3yIbTaTOB 00y4eHUsI U TpeOOBaAHUIM
K YPOBHIO MOATOTOBKHU BBITYCKHUKOB. CBHIETEIHCTBOM TOMY SIBJISIFOTCS CJICIYIOIIHE
BBITIOJTHSIEMbIE TPOTPAMMOM IO XUMHUU (HYHKITUU:

— uH(OpPMalIMOHHO-METOJIMYECKasi,  peajau3alus  KOTOpol  oOecreunBaeT
MOJIy4YE€HHE TMPEJCTABICHUS O UENAX, COJepKaHUU, OOIel cTpaTeruu OOydeHUs,



BOCIIUTAHUSL U PA3BUTHS 00YUYaIOMIMXCS CPEACTBAMM MpPEAMETa, U3yu4aeMoro B paMmKax
KOHKPETHOTO MPOQUIIs;

— OpraHU3alMOHHO-IUIAHUPYIOIIAsA, KOTOpas MpeaycMaTpUBAET OIpeJeicHue:
MPUHIIUIIOB CTPYKTYPUPOBAHUSI U TTOCIEA0BATEILHOCTH U3YUEHHUs y4eOHOT0 MaTepuania,
KOJIMYECTBEHHBIX M KAaYECTBEHHBIX €Tr0 XapaKTePUCTHK; MOJIXOJ0B K (POPMHUPOBAHUIO
COJIEpKATEIbHOW OCHOBBI KOHTPOJSI U OIEHKH O0Opa30oBaTENbHBIX JOCTUKEHUM
oOyyaromuxcsi B paMKax MUTOTOBOM aTTeCTallMd B (JOpME €IUHOr0 TrOCyAapCTBEHHOIO
AK3aMEHa M0 XUMUHU.

[Iporpamma fij1st yriyOJI€HHOTO U3yUYEHUSI XUMUU:

— YCTaHaBIMBAeT WHBAPUAHTHOE TMPEIMETHOE COJAEpKaHue, oO0s3aTelbHOe
JUISL U3y4YeHUsT B paMKaxX OTACNbHBIX Npoduiell, mpeaycMaTpuBaceT paclpeelieHue
U CTPYKTYpPHPOBAHUE €T0 MO KJIaccaM, OCHOBHBIM COJEPKATEIIbHBIM JIMHUSIM/pa3iesiaM
Kypca;

— JaeT TMPUMEpPHOE paclpelesieHHe Y4eOHOro BpPEMEHHU, PEKOMEHIYEMOTO
JUTSL U3YYEHUS OTJEIbHBIX TEM;

— TpeasiaraeT NPUMEPHYIO MOCJIEI0BATEIbHOCTh U3YUEHHUS YUeOHOTO MaTepuaa
C YU€TOM JIOTHKHU MOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBSI3EH;

— JaeT METOAMYECKYI0 HHTEpHpEeTalvi0 Iejed W 3a7a4 H3y4YeHUs MpeaMeTa
Ha yTJIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEHETrO
oO1ero o0pa3oBaHUsl, COJIEPKATETLHON XapaKTEPUCTUKU TUIAHUPYEMBIX PE3YyJIbTaTOB
OCBOCHHSI OCHOBHOM 00pa3oBaTEIbHOM MpOrpaMMbl CpeIHEro oO0Iiero oOpa3oBaHUs
(JIMUHOCTHBIX, METANPEIMETHBIX, TPEAMETHBIX), @ TaKXKE€ C y4eTOM OCHOBHBIX BHUJOB
y4eOHO-TI03HABATENIbHBIX JIEUCTBUM OOydYaromierocsi MO OCBOCHUIO COAECPKaHUS
npeaMeTa.

[To Bcem mo3uIusiM B mporpaMMme MO XMMHUHU MPETyCMOTpPEeHa MPEEMCTBEHHOCTh
¢ o0y4yeHrneM XUMHUHU Ha YPOBHE OCHOBHOTO 00I11eT0 00pa30BaHuUs.

[Iporpamma 1o XuMUHU CIIYKUT OPUEHTUPOM ISl COCTABIICHUS] aBTOPCKUX paboumnX
nporpamMm. 3a MpejeraMyd YCTAaHOBJIEHHOM MpOrpaMMO MO XUMHHM 00s3aTelIbHOU
(MHBapUAHTHOM) COCTABJSIONICH COlEpKaHUs y4eOHOro mpeamMera « XUMUs» OCTaeTCs
BO3MOXXHOCTh BBIOOpPA €r0 BapUAaTUBHOM COCTABIAIONIEH, KOTOpas AOJKHA OMPEAEATHCS
B COOTBETCTBHUU C HAMPABICHUEM KOHKPETHOTO ITpodusisi o0yueHus. ABTopamu pabouux
MpOrpaMM MOXXET OBITh MPEMJIONKEH HHOW MOJIXOA K CTPYKTYPUPOBAHUIO y4eOHOTO
Marepuaina M MOCIeA0BaTEIbHOCTH €r0 HU3yYeHHs, CBOE€ BUJICHHE IMyTeH M CIOCOOOB
dbopMuUpOBaHUSI CUCTEMbl TMPEIMETHBIX 3HAHUM, YMEHUH U BHUJOB Y4YEOHOM
JESATENIbHOCTU, @ TAKK€ CHUCTEMBI CIIOCOOOB M METOJAMYECKUX MPUEMOB IO Pa3BUTHUIO
Y BOCIIUTAHUIO 00yYarOIIUXCHI.

B cootBercTtBrM ¢ koHuentyanbHbsIMHU nosiokeHuaMu PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro M yriyOJIEHHOTO YpoBHEW B cucteme IuddepeHIrnpoBaHHOTO
oOy4eHHUs Ha YpPOBHE CpeAHEro oOI1Iero o0pa3oBaHusi XMMUS Ha YPOBHE YriayOJIE€HHOTrO
M3YUYCHHs] HAIPaBJIEH HA pealn3alyi0 MPEEeMCTBEHHOCTH C MOCIEAYIOIIUM HTaroM
MOJIYYEHUS] XUMUUECKOTO 00pa30BaHus B paMKax U3y4eHUs CIICIUATIbHBIX €CTECTBEHHO-
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HAay4YHBIX M XUMHUYECKUX JUCHUIUIMH B BYy3aX U OpraHu3alusax CpEeHEro
npodeccuoHaNbHOrO oOpa3oBaHusA. B 3Toil CBsS3M wu3ydeHHE mpeamMeTa «XHUMUS»
OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa pacIIMpeHHe U YriayOJieHHEe TEeOpPETUYECKOU
U MPAKTUYECKOM MOATOTOBKU OOY4YArOUIUMXCS, BHIOPABIIMX OMPEIENECHHbIA Tpo(uib
oOy4eHHs, B TOM YHCII€ C MEPCHEKTUBON MOCIEAYIONIEr0 MOJIYYECHUS] XUMHUYECKOTO
00pa3oBaHUs B OpraHu3aIusIX npodeccuoHaibHOTO 00pa3zoBanus. B cBete TpeboBaHui
OI'OC COO k mIaHupyeMbIM pe3yjiabTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTelIbHOM
MporpaMMbl  CpeHEro oO0mero o0O0pa3oBaHMs UM3y4YEHUE TMpeaMera «XHUMHUS»
OpPUEHTHUPOBAHO TAaKXKE€ Ha pElIeHWE 3aJad BOCIUTAHUS U COLMAIBHOTO Pa3BUTHUS
oOyyaromuxcsi, Ha OpMHUPOBAHUE Y HHUX OOIIEUHTEIJIEKTYaAJbHBIX YMEHHH, yMEHUM
palMoHanM3anuu yueOHoro Tpyaa U 0000IIEHHBIX CIOCOOOB NESITEILHOCTH, UMEIOIINX
MEXKIUCIUTUTMHAPHBIN, HAAIPEIMETHBIN XapaKTep.

Xumusi Ha YPOBHE YIUIYOJEHHOTO M3YUYCHHsI BKIIOYAET YIIyOJEHHbIE KYypChl —
«Oprannueckas xumusi» u «OOm@as U Heopranudeckas xumusi». [lpu omnpenenenuu
MOAXOJOB K OTOOpPY U CTPYKTYpPHOM OpraHU3alMd COJEpPXKAHUS DTHUX KYpCOB
B MpOrpaMme IO XMMHUHU 3a OCHOBY NpHUHATHI monoxeHuss @I'OC COO o paznuuumsax
0a30BOro M YriIyOJI€HHOTO YPOBHEHN U3yUEeHHUs peIMETa.

OcHoBy conepkanusi KypcoB «Opranuueckast Xumus» 1 «OO011as 1 HeopraHudeckas
XUMUSD COCTaBIISIET COBOKYMHOCTh MPEAMETHBIX 3HAHUM M YMEHHUH, OTHOCSIIHXCS
K 0230BOMY YpOBHIO U3YUYEHHUS MIPEMETA. DTa CUCTEMA 3HAHUM MMOJIydaeT ONpeaeICHHOE
TEOPETUYECKOE JIOTOTHEHUE, TTO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIIECTBEHHO OOIBIITNI
o0beM (akTonoruueckoro Marepuana. Ha yriiyGieHHOM ypoBHE H3y4eHUs IMpeaMera
o0OecrnieueHa BO3MOKHOCTh 3HAYUTEIBLHOIO YBEIUYEHUSI 00bEMa 3HAHUM O XMMUYECKHUX
AJIEMEHTaX M CBOWCTBAaX HX COCIMHEHUN HA OCHOBE PACIIMPEHHUS U YTIyOJICHUS
MPEACTABICHUN O CTPOCHHHM BEIIECTBA, XHUMHUYECKOM CBSI3M U 3aKOHOMEPHOCTSIX
MPOTEKAHUST PEAKIUH, PACCMATPUBAEMBIX C TOYKH 3PEHUS] XUMUYECKOM KHUHETUKU
u TepmoauHamMuku. M3ydyeHue mepuoanueckoro 3akoHa u Ilepuognueckoil cUCTEMBI
XUMUYECKUX DJJIEMEHTOB O0a3upyeTcsi Ha COBPEMEHHBIX KBAaHTOBO-MEXaHUUYECKUX
MPECTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBsI3b OOBACHSIETCA C TOYKHU 3PEHUS
HHEPreTUYECKUX M3MEHEHUU Mpu €€ OO0pa30BaHUU U PA3PYILICHUH, & TAKKE C TOUKHU
3peHHs MEXaHU3MOB €€ oOpa3oBaHus. V3yueHue THUNOB peakiuidl JOMOJTHAETCS
(dbopMupoBaHUEM MPEACTABICHUN 00 AIEKTPOXMUMHUYECKHUX TpoIleccax U SIEKTPOIU3e
pacIlJIaBOB U pacTBOPOB BellecTB. B kypce opraHnueckoil XMMHM MPU PACCMOTPEHUU
PEaKIIMOHHON CIOCOOHOCTH COEAMHEHUN YyJensercss oco00e BHUMAaHHE BOIpOCam
00 3JIeKTpOHHBIX 3P eKTax, 0 B3aUMHOM BIUSHUHM aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX
pEaKIUN.

Oco0oe 3HaueHue UMeeT TO, YTO Ha COJEpKaHUE KypCOB XUMHUHU YIiayOJEHHOro
YPOBHSI M3Yy4YE€HHUS ISl KJIACCOB OIpeeieHHOro npoduis (riaBHbIM o0pa3oM Ha UX
CTPYKTYPY U XapakTep AOMOJHEHUM K 001Iel cucTeMe MpeAMETHBIX 3HAaHUI) OKa3bIBAIOT
BIIMSIHUE CMEKHbBIC MPEIMEThl. Tak, HapuMep, B COJIEPKAHUU MPEIMeTa JJisl KJIaCCOB
XUMUKO-PU3H4ecKoro npoduiis 00abI10€ 3HaYeHUE OYAyT UMETh AJIEMEHTHI y4eOHOro



Martepuana o oomeit xumuu. [Ipu n3yuenun npeameTa B JaHHOM ClIy4ae akIeHT OyeT
cAenaH Ha OOIIHOCTb METOJOB IMO3HAHHUS, OOIIHOCTh 3aKOHOB M TEOPUH B XUMHUHU
U B (pU3MKe: aTOMHO-MOJIEKYJIIpHAsl TeOpHst (MOJEKYJsipHas Teopus B (PU3UKE), 3aKOHBI
COXpPAHEHHSI MacChl U SHEPTUHU, 3aKOHBI TEPMOJAUHAMUKHY, JIEKTPOIU3A, TPEACTABICHUS
O CTPOEHUHU BEMIECTB U JPYTOE.

B conepxanum mnpenmera sl KJIACCOB XMMHUKO-OMOJIOTHYECKOTO MPOdUIIs
OONbIINIA yJENbHBIA BeCc OylneT HMeTh oOpraHudeckas xumusa. B sTtom ciydae
MPEOCTABISAETCS BO3MOKHOCTD JJIs 00Jiee 0OCTOSATEILHOTO PACCMOTPEHUSI XUMUYECKOM
OpraHu3allid KJIETKM KaKk OWOJOTHYECKON CHCTEMBbI, B COCTaB KOTOPOWM BXOJST,
K TIpUMEpy, TaKhe CTPYKTYpPHBIC KOMIIOHEHTBHI, KaK JUMUABI, OCIKU, YTIICBOJBI,
HYKJICUHOBBIE KHUCJIOTBI M Jpyrue. Ilpm 3TOM 3HaHUS O COCTaBe U CBOMCTBax
MPEJCTABUTENIE OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIyXaT OCHOBOM
JUTSL U3YUYEHUS CYIIIHOCTHU MPOIECCOB (POTOCUHTE3A, JbIXaHUS, TUIIIEBAPEHHUSL.

B mmane ¢QopMupoBaHHS OCHOB HAay4yHOTO MHUPOBO33PEHHUS, OCBOCHUS
OOIIIEHAyYHBIX METOJIOB TO3HAHUS W OIBITAa MPAKTUYECKOTO TPUMEHECHHS HAyYHBIX
3HAHUW W3y4YeHHE TmpeaMeTa «XUMHS» Ha YriayOJIEeHHOM YpPOBHE OCHOBAaHO
HAa MEXKIPEAMETHBIX CBSI3IX C YYEOHBIMH TpeAMETaMH, BXONSIIUMH B COCTaB
npeaMeTHBIX oOnactelt «EcTecTBeHHO-HayuHBIe», «MaTemaTnka W WH()OpMATHKA»
u «Pycckuii 131K U TUTEPATYPAY.

[Tpu n3ydeHnn yueOHOTO mpeaMera « XUMUsH Ha YIIIyOJICHHOM YPOBHE TaKKe, KakK
Ha YPOBHE OCHOBHOTO U CPEJIHET0 00111ero oopazoBanus (Ha 0a30BOM ypOBHE), 3a/1aueit
MEPBOCTETICHHON 3HAYMMOCTHU SIBIAETCS (POPMHUPOBAHUE OCHOB HAYKH XHUMHHU Kak
00JlacTU COBPEMEHHOI'O0 €CTECTBO3HAHMUSI, MPAKTHUUECKON JEATEIbHOCTH YeJIOBEKa
1 OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. Perienue 3Toit 3aaun Ha yriayOJIeHHOM
YPOBHE U3YUEHHUSI IPEeIMETA MIPEANOJIaraeT peaan3aluio Takux 1eneil, Kak:

dbopMupoBaHUE MPEICTABIICHUN:

0 MaTepuajJbHOM EJIMHCTBE MHpPA, 3aKOHOMEPHOCTSAX W MO3HABAEMOCTH SIBIICHUM
MPUPOJIBI, O MECTE XMMHHM B CHUCTEME E€CTECTBEHHBIX HayK U €€ BeAylled poiu
B 00eCleueHUH YCTOMYMBOTO PAa3BUTHUSI YEJIOBEUYECTBA: B pPEUICHUU MPoOsIeM
AKOJIOTMYECKOM, IHEPTeTUUYECKON M MHUILEBON O€30MaCHOCTU, B PAa3BUTHU MEIUIIUHBI,
CO3/JaHUM HOBBIX MAaTEpUalOB, HOBBIX HMCTOYHHUKOB OHHEPIHUH, B OOECICUCHUU
pallMOHAJILHOTO MPHUPOOIOIL30BaHusA, B (GOPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH
KyJbTYphl UYEJIOBEKa, a TAKXKE€ IKOJOTHMUYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOIHOM CpEJIE;

OCBOEHHE CHUCTEMBbI 3HAHUM, JIEKAINIUX B OCHOBE XMMHUYECKOW COCTaBIISIIOLICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa: PyHIaMEHTAIbHBIX TIOHITHI, 3aKOHOB M TEOPUN
XUMHUHU, COBPEMEHHBIX MPEACTaBICHUM O CTPOCHHM BEIIECTBA HA PAa3HBIX YPOBHSIX —
aTOMHOM, HOHHO-MOJIEKYJIIDHOM, HAJIMOJIEKYJISIPHOM, O TEPMOJAMHAMUYECKUX
¥ KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHYECCKUX PEAKIHA, 0 XUMUYECKOM
PAaBHOBECUH, PacTBOpax M AUCHEPCHBIX CHCTEMax, 00 OOIIMX HAYYHBIX MPUHIUIIAX
XUMHUYECKOTO MTPOU3BO/JICTBA;



dbopmupoBaHrue y OOYYarOIIMXCS OCO3HAHHOTO MOHUMAaHUS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XHMHYECKUX 3HAHUM JUIsi OOBSICHEHMS KIIOYEBBIX HJEH UM Mpodiiem
COBPEMEHHOW XUMHH, JJIs OOBSICHEHUS U MPOTHO3UPOBAHUS SIBICHUU, HMEIOUIUX
€CTEeCTBEHHO-HAYUYHYI0; TPaMOTHOTO pEIIeHUs TpoOJieM, CBS3aHHBIX C XUMHEH,
MPOTHO3UPOBAHUSA, aHAIM3a M OIEHKU C TMO3UIMH SKOJOTMYECKOM Oe30MacHOCTH
MOCTEICTBUIA OBITOBOM M MPOM3BOJCTBEHHON JEATEIHPHOCTH 4YEJOBEKa, CBS3aHHOU
C XMMUYECKUM ITPOU3BOJICTBOM, UCTIOJIb30BAHUEM U NIEPEPAOOTKOM BEIIECTB;

yriyOJieHue NpPeACTaBICHUA O HAYYHBIX METOJIaX I03HAaHMS, HEOOXOJAUMBIX
JUIsT TpUOOpPETEeHUs] YMEHUN OpUEHTHUPOBAThCSA B MHPE BEIIECTB U OOBSICHEHUS
XUMUYECKUX SIBJICHUHN, UMEIOUIUX MECTO B MPUPOJE, B MPAKTUUECKON JEATEIbHOCTH
Y OBCEIHEBHOM KU3HU.

B nuitane peanu3zanuu nepBoodepeHBIX BOCIIUTATENBHBIX U PA3BUBAIOIINX (QYHKIIUMA
L[ETTOCTHOM CHUCTEMBI CPEJIHETO 00IIEro 00pa3oBaHusl MPU U3YUECHUH MPEIMETa « X UMHUSI
Ha yriayOJIeHHOM YPOBHE OCOOYIO aKTyaJbHOCTb MPUOOPETAIOT Takue LEedu U 3ajadH,
KaK:

BOCIIUTAHUE YOEXKJEHHOCTH B TMO3HABAEMOCTHU SIBIICHUI MPHUPOJbI, YBaXKECHUS
K MpOIEcCy TBOpPUECTBA B 00JIACTM TEOPETUUYECKUX M TPUKIAJAHBIX HCCIETOBAHUM
B XUMUH, POPMHUPOBAHUE MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU;

pa3BUTHE MOTHBAIIMU K OOYUYEHHIO U MO3HAHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO
Y CAMOBOCIIMTaHUIO HA OCHOBE YCBOEHUS OOIIEUEIIOBEUECKUX I[EHHOCTEH;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, WHTEIUIEKTYaIbHBIX M TBOPYECKHUX
crocoOHOcTe oOydaronuxcsi, (GOPMUPOBAHUWE y HUX CO3HATEIBHOTO OTHOIIEHUS
K CcaMOOOpa30BaHUI0 U HENPEPHIBHOMY OOpPA30BaHUIO KaK YCJIOBUIO YCHEHIHOMN
npodeCCUOHAIBHOW U OOIIECTBEHHON JEATeNbHOCTH, OTBETCTBEHHOTO OTHOILICHHS
K CBOEMY 3/I0POBBIO U MOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HMU;

dbopMupoBaHUEe YMEHHN M HABBIKOB Pa3yMHOTO MPHUPOJIONOJIH30BAHUS, PA3BUTHE
AKOJIOTMUECKON  KYyJbTYpbl,  MOpPUOOpPETEHHE  ONbITa  OOIIECTBEHHO-NOJE3HOM
AKOJIOTHYECKOM JAESATETbHOCTH.

OO0miee ynciio 4acoB, PEKOMEHIOBAHHBIX JJI U3YUYEHUS] XUMUM Ha YriayOJIEHHOM
ypoBHe, — 204 yacos: B 10 knacce — 102 vaca (3 yaca B Henento), B 11 kimacce — 102 yaca
(3 gaca B HezeIMIO).



COAEPKAHUE OBYYEHMUSA

OPI'AHUYECKAS XUMUA

Teoperuyeckre 0CHOBBI OPraHN4YeCKOM XUMHUHU

[IpenMer u 3HaUYeHHE OPraHUYECKONW XUMHH, MPEACTABICHHE O MHOTr000pa3uu
OPraHUYECKUX COCTUHCHUN.

DJIEKTPOHHOE CTPOEHUE aTOMa YTJIEPOJia: OCHOBHOE M BO30YKJACHHOE COCTOSIHUSI.
BaneHTHbIE BO3MOXHOCTH aToMa yriaepoaa. XHMHUYECKas CBSI3b B OPraHUYECKHX
COeIMHEHUX. THUMbl TUOPUAM3ALMKU aTOMHBIX opOuTanei yriepoga. MexaHU3MBI
o0pa3oBaHUs KOBAJICHTHOW CBs3UM (OOMEHHBIH W JIOHOPHO-aKIENTOPHBIN). Tumsl
MEepPEKPhIBAHUS ATOMHBIX OpOuTaneH, - u -cBsizu. OiMHapHasi, TBOMHAs U TPOUHAS CBS3b.
Cnoco0sI pa3pbiBa CBsA3EH B MOJIEKYJIaX OpraHudeckux BemiecTB. [loHsaTre 0 cBOOOAHOM
paaukaie, Hykieoduie u snekTpodue.

Teopus cTpoeHuss opraHndecknx coeauHeHnit A.M. byTinepoBa U COBpEMEHHBIE
MPEJICTABICHUSI O CTPYKTYpE MOJIEKYJ. 3HAYEHHUE TEOPUHM CTPOCHUS OPTaHUYECKUX
coeHeHU. MouiekyJsipHble U CTPYKTypHble (Gopmyibl. CTpyKTypHBIE (HOPMYIIBI
Pa3IMYHBIX BUJIOB: pa3BEPHYyTas, COKpALICHHAs, CKEJIETHAS.

N3omepus. Bunbl nzoMepun: CTpyKTypHasi, IPOCTPAHCTBEHHASL.

DneKkTpoHHbIe 3(PPEKTHI B MOJIEKYJIaX OPTaHUYECKUX COCAMHEHUN (MHIYKTHUBHBIN
1 ME30MEPHBIN 2P DHEKTHI).

[IpencraBienne o  kinaccuuKauy  OpraHMYEecKUX  BemiecTB. lloHsiThe
o (yHkuuoHaneHOM Tpynme. ['omonorus. ['omonorudeckue psasl. CucteMaruueckas
HOMeHKkaTypa opranudeckux coeauHeHud (IUPAC) u TpuBuanbHble Ha3BaHUS
OTAEIbHBIX MPEICTABUTEIICH.

OcobeHHoct u  KjIaccu(UKaMsl OpraHUYecKux peakiui. OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE PEAKIINU B OPraHUYECKOW XUMUMU.

DKCNEPUMEHTAIbHBIE METOJbl HW3YYEHUsS BEIIECTB M MX MPEBpALLCHUMN:
O3HAKOMJIEHUE C 00pa3liaMu OpraHUYeCKUX BEIECTB W MaTepuallaMd Ha HUX OCHOBE,
OMBITHl [0 MPEBPAIEHUI0 OPTraHUYECKUX BEIIECTB IPU HarpeBaHuu (IUIaBJIEHUE,
oOyrJIMBaHKE ¥ TOPEHUE ), KOHCTPYUPOBAHUE MO/IETIEH MOJIEKYJI OPraHUYECKHUX BEIIECTB.

YrieBoaopoanbl

Ankanbel. ['omonmorudeckuit psij ankaHoB, oOmas ¢opmylia, HOMEHKIAaTypa
U H30MEpHs. OJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKaHOB,
Sp>-ruOpuan3anus aTOMHBIX OpOMTanell yriepoma, G-cBsa3b. (DU3MYECKHE CBONCTBA
AJIKAHOB.

XVWMHUYECKAE CBOMCTBA AQJKAaHOB: PpEAKIUU 3aMEIICHUS, HW30MEPHU3AIINU,
JNETUPUPOBAHUS, IMKIIA3ALNH, TUPOIN3a, KPEKUHIa, TOPEHUS.

Haxoxpaenue B npupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aJIKaHOB.

Huxnoankanel. O6mas ¢dopmynna, HOMEHKIaTypa U uzomepus. OcoOeHHOCTH
CTPOCHHUSI U1 XMMHYECKUX CBONCTB MaJibIX (IMKJIOMPONAH, [UKIOO0YTaH) U OOBIYHBIX



(LIMKJIONEHTaH, LUKJIOTEeKCaH) IuKIoadkaHoB. CrocoObl MOMY4YEHHs] U MPUMEHEHUE
[UKJIOATKAHOB.

Ankenbl. ['oMonornueckuit psig ajakeHoB, oOmas ¢opMmysia, HOMEHKJIATypa.
DIEKTPOHHOE U HPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AIKEHOB, Sp>-TUOpHIM3alUs
aTOMHBIX opOuTanei yriepoga, - U 7n-cBsi3u. CTpPyKTypHas M TeOMeTphuecKas
(ttuc-Tpanc-) uzomepusi. Gusndeckre CBONCTBA AJIKEHOB.

XUMUYECKHE CBOMCTBA: PEAKIMU MPUCOCTUHEHHUS, 3aMEIICHUS B O-IOJIOKECHUE
Npyd JBOWHOW CBSI3M, NoOJMMEpu3auuu u okucieHus. I[IpaBwio MapkoBHHKOBA.
KauecTBeHHBIE peakliMy Ha IBOMHYIO CBA3b.

Cnoco0bI oTy4YeHHs ¥ MPUMEHEHUE aJIKEHOB.

Ankanuensl. Knaccudukanms ankaaueHoB (COMPSHKEHHBIC, W30JIMPOBAHHBIC).
Oco0EHHOCTH JIEKTPOHHOTO CTPOCHHSI U XUMUUYECKUX CBOMCTB CONMPSIKEHHBIX JTUECHOB,
1,2- u 1,4-npucoenunenue. Ilomumepuszanus conpsiKeHHbIX AueHOB. CrocoObl
MOJTYYEHHUS U TIPUMEHEHHE AJIKAUEHOB.

Ankunbl. ['oMonoruueckuit psjx ankuHOB, oOmias QopMyrna, HOMEHKJIATypa
U u30Mepusa. OIEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJl aJIKHUHOB,
sp-rudpuau3anus aTOMHbBIX opOuTanei yriepoaa. @uznueckre CBOMCTBA aJKUHOB.

XUMUYECKHE CBOIMCTBA: peaKIMU MPUCOETUHEHHUS, TUMEPU3ALIUK U TPUMEpHU3aIUH,
okucneHusi. KucnoTtHele CBOMCTBa alKMHOB, UMEIOIIUX KOHIEBYIO TPONHYIO CBS3b.
KauecTBeHHbBIE peaKIuu Ha TPOMHYIO CBSI3b.

CnocoObI MoTy4YeHHs ¥ IPUMEHEHUE AIKUHOB.

Apomartuueckue yriaeBOAoposl (apeHbl). ['oMonoruueckui psii apeHoB, oOmias
dbopmysia, HOMEHKIATypa U HU30MEPUS. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJIbl OeH30J1a. PU3NYECKHE CBOKWCTBA APEHOB.

XuUMHUYECKHEe CBOWCTBA OEH30JIa M €ro TOMOJIOTOB: pEaKIUH 3aMelleHUs
B OCH30JbHOM KOJbIE M VYIJIEBOJOPOJAHOM paJuKalie, PEaKIUU MPUCOCTUHEHUS,
OKHCIIEHHE ToMOJIOroB OeH3ona. IIpeacrtaBieHue 00 OpPUEHTHUPYIONIEM JI€UCTBUU
3amMecTuTeNied B OEH30JIbHOM KOJIbIIE Ha MpUMEPE aJKWIbHBIX PaJUKaJoB,
KapOOKCWIbHOM, THIPOKCUIIBHOM, aMUHO- U HUTPOTPYIIIbI, aTOMOB TFaJIOT€HOB.

Oco0eHHOCTH XUMUYECKUX CBOMCTB cTupoia. [lonumepusanus crupona.

Cnioco0Obl moNTy4eHus: U MPUMEHEHUE apOMaTUUYECKUX YTIIE€BOJOPOIOB.

[Ipuponnsiii ra3. I[lomytHbie HedTsiHbIe Ta3bpl. HedTb M ee mpoucxoxkiaeHue.
KameHHbI yroiabs 1 NpOoyKThI €r0 NepepadoTKH.

CnocoObl  mepepa®oTku  HedTHU:  MEPEeroHKa, KPEKUHT  (TepMHUUYECKUN,
KaTanuTudeckuit), pudopmunr, nuponus. IIpoaykTel mnepepabOTKu HEPTH, UX
MIPUMEHEHUE B MPOMBIIIIECHHOCTH U B OBITY.

['eHeTnyeckas CBA3b MEXKY pa3IMYHBIMU KJIacCaMU yTIEBOJAOPOIOB.

DJIEKTPOHHOE  CTPOCHUE  TaJOTeHNPOU3BOJHBIX  YIIE€BOJOPOJOB. Peakiuu
3aMelIeHus rajJoreHa Ha rujipokcorpymnimy. [{eficTBue Ha raJIoreHIPOU3BOIHBIE BOJIHOTO
U CIOUPTOBOTO pacTBOpa Iesloyd. B3auMmopelcTBHE IUraJoreHaJIKaHOB C MarHuem
U IUMHKOM. Vcrnonb3oBaHME TalOreHIPOU3BOJHBIX YIJIEBOAOPOJOB B OBITY, TEXHUKE
U TIPU CUHTE3€ OPraHUYECKUX BEIIECTB.



DKCIEepUMEHTAIbHBIE METOJIbI U3YyUYEHUSI BEIIECTB U UX MPEBpAIlCHUN: U3yUdeHUE
(U3MYECKUX CBOWMCTB YTIJIEBOJOPOJOB (pacTBOPUMOCTh), KAYECTBEHHBIX PEAKIIUMA
YIJIEBOJIOPO/IOB PAa3JIMUHBIX KJIACCOB (0OecIiBeuMBaHWE OpPOMHOW WM HOJHON BOJIBI,
pacTBopa NMepMaHraHata Kajivs, B3aUMOJICUCTBUE allETUIEHa C aMMUAYHBIM PaCTBOPOM
okcuga cepedpa(l)), kauecTBeHHOE OOHApPYKEHUE YTIIepoaa U BOJOPOJIa B OPraHUYECKUX
BEIIIECTBAX, IMIOJYyYEHUE OSTUJIEHA W U3YYEHHE €ro CBOWCTB, O3HAKOMJICHHE
¢ xoutekuusamu «Hedte» u «Yroawy, ¢ oOpa3naMu IMIacTMAacC, KaydyKOB U PE3UHBI,
MOJIETUPOBAHUE MOJIEKYJ YTIEBOJOPOI0B U TaJOT€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciaopoacoaep:kamue opranuyeckune coelMHeHUs

[IpenenvHbie oqHOaTOMHBIE CUPTHI. CTpoeHHe MOJEKyd (Ha MpUMeEpe METaHoja
u aTaHona). [omonmoruueckuit psa, oOmas QopMyrna, H30Mepus, HOMEHKIATypa
n kinaccupukanus. Ddusznueckue CBOMCTBA MpeNETbHBIX OJHOATOMHBIX CIHUPTOB.
Bonopoiabie cBsi3u MEX Ay MOJIEKYJIaMU CIIUPTOB.

XUMUYECKHE CBOWCTBA: PEAKIUM 3aMEIIeHUs, JerujipaTallud, OKHUCICHUS,
B3aMMO/JICUCTBUE C OPTraHMYECKUMHM M HEOpPraHWYeCKUMHU Kucioramu. KauecTBeHHas
peakiusi Ha OJHOATOMHbIE CHUPTHI. JleMcTBHE STaHOJAa M METaHOJAa HAa OPraHU3M
yesoBeka. CriocoObl MOMyUYeHHs] M1 TPUMEHEHHE OJTHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upbl, HOMeHKIaTypa u wu3oMepusa. OcoOeHHOCTH (UIUYECKUX
Y XUMUYECKUX CBOWCTB.

MHoOroaToMHbI€ CIUPTHI — TUICHTIIMKOb U TaulepuH. u3nyeckue u XUMUYEeCKHe
CBOMCTBa: peakiuu 3aMeNIeHus, B3aUMO/ICHCTBUE c OpTraHUYECKUMHU
U HEOPraHWYECKUMHU KHCIOTaMH, KauYeCTBEHHAs peakius Ha MHOTOATOMHBIE CIHUPTHI.
JleticTBre Ha opranu3Mm 4vesnoBeka. CrocoObl MOMyYeHUsI U TPUMEHEHHE MHOTOATOMHBIX
CIIUPTOB.

®enoun. CTpoeHne MOJIEKYJIbl, B3AUMHOE BIUSHUE TUIPOKCOTPYIIBI M OEH30JIbHOTO
anpa. dusznyeckue cBoricTBa (peHosa. OCOOCHHOCTH XMUMHUYECKUX CBONCTB (eHoIa.
KauectBennble peaknuu Ha ¢eHon. ToxcuuHocTh (enona. CrnocoObl MONy4YeHUS
u npuMenenue ¢enona. Genondopmanbiaeruanas cMoia.

KapOoHunbHble COEAMHEHUS — albJIETU]bl U KETOHBl. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOW Tpymmbl. ['OMoNoOrnyeckue psabl anbJAETHIOB U KETOHOB, 0OIIas
dbopmyia, uzomepusi 1 HoMeHkIaTypa. Gu3ndyeckre CBONCTBA AlIbIETU]IOB U KETOHOB.

XUMUYECKHE CBONCTBA alIbJIETUJIOB U KETOHOB: PEAKIMU MPUCOCAUHEHUS.
OxkucrneHue aapJeruoB, KaYeCTBEHHbIE peaklnuK Ha anbaeruibl. CriocoObl NoJydeHus
U IPUMEHEHUE albJETUI0B U KETOHOB.

OIHOOCHOBHBIE TpelieNibHbIe KapOOHOBBIE KHUCIOTHl. OCOOEHHOCTH CTPOEHUS
MOJIEKYyJ KapOOHOBBIX KHCIOT. M3oMepus u HOMeHkinaTypa. dusnueckue cBoilcTBa
OJTHOOCHOBHBIX TpEJEIbHBIX KapOOHOBBIX KHUCIOT. BoloponHble CBA3M MEXKAY
MOJIEKyJIaMU KapOOHOBBIX KHUCIIOT.

XUMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA, peakius dTepuuKaim, peakiuu
C y4acTHeM YTJIEBOJOPOIHOIO pajuKaia.

Oco0eHHOCTH CBOMCTB MyPaBbUHOM KUCIIOTBHI.
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[TonsaTHE 0 MPOU3BOAHBIX KAPOOHOBBIX KUCIIOT — CIIOKHBIX A(hUpax.

MHoroo6pa3ue KapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOWCTB HEMpPEACIbHBIX
U apOMaTHYECKUX KapOOHOBBIX KUCIOT, TUKAPOOHOBBIX KUCIOT, TUAPOKCUKAPOOHOBBIX
kuciot. [IpeacraButenu BeICIINX KapOOHOBBIX KHUCIIOT: CT€apUHOBAs, NaJIbMUTUHOBAS,
0JIEeMHOBAas1 KUCIOTHI. CIOCOOBI MOJMyYeHUsI U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxubsie 3¢upsl. ['oMonoruueckuit psxg, o6Omas dopmyna, HU3OMepuUs
u HOMeHKJartypa. Dusnmyeckue M XUMUYECKUE CBOICTBA: THUAPOIU3 B KHCIOU
1 IEJIOYHOM Ccpefie.

Kuper. Ctpoenne, (u3nyeckue U XUMHUYECKHE CBOWMCTBA >KHUPOB: THAPOIU3
B KHCJIOW W mienodyHou cpeae. OCOOEHHOCTH CBOMCTB JKHPOB, COJEPKAIIUX OCTAaTKH
HeTpeeTbHbBIX JKUPHBIX KUCIOT. JKuphl B ipupo/ie.

MpbIT4 KaK COJIA BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ISHCTBHUE.

OO6mas xapaktepucTuka yrieBoaoB. Knaccudukarus yrieBogoB (MOHO-, IH-
Y TIOJIMCaXapHIbl).

Monocaxapuasl: ThOK03a, ¢Gpykro3za. dusznueckue CBOMCTBA M HAXOXKJCHHE
B ipupoxae. dorocuHTes.

XUMUYECKHE CBOMCTBA ITIOKO3bI: PEAKIIUU C YYaCTHUEM CIIUPTOBBIX U aJIbJACTUIHON
TPYIII, CIUPTOBOE U MOJIOYHOKHUCITIOE OpokeHue. [IpumeHenne TitoKo3bl, €e 3HaYeHue
B JKU3HEJEATEIHOCTU OpTaHU3Ma.

Jucaxapupl: caxaposa, MalibTo3a. BoccTaHaBiaMBaromye 1 HEBOCCTAHABIMBAIOIIINE
mucaxapuasl. ['uaponus nucaxapunos. HaxoxaeHnue B npupojie U IpUMEHEHHUE.

[Tonucaxapuapl: Kpaxmaj, TJIIMKOT€H U LeiuTosio3a. CTpoeHue MaKpOMOJIEKYIT
KpaxMalia, TIMKOTeHa U 1eJUoio3bl. dusnueckue cBOICTBA KpaxMmala U LEUTIOJIO03bI.
XUMUYECKHE CBOWCTBA Kpaxmania: THAPOJU3, KaueCTBEHHAs peaklus C HOJIOM.
XUMUYECKHE CBONCTBA IEJUTIOJIO3bI: TUAPOJIN3, TMOJydeHUE H(OUPOB LEIITIOJIO3bI.
[ToHsiTHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TaTHBIN ILIEJIK).

OKCIEpUMEHTAIbHbIE METOJIbl HM3Yy4YeHHUsI BEIIECTB U WX [PEeBpallleHU:
PAaCTBOPUMOCTD PA3IMYHBIX CIHUPTOB B BOJE, B3aUMOJCHCTBHE 3TaHOJIA C HATPHUEM,
OKHCIIGHHE STUJIOBOTO CIHUpPTAa B albJeTU]] Ha pPacKaJeHHOM METHON MPOBOJIOKE,
OKHCIIGHHE JTWJIOBOTO CHHpPTAa JAUXPOMATOM Kajaus (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), KAYECTBEHHBIE pEaKIMM Ha albJeruibl (C THAPOKCUAOM
muammuHcepeopa(l) u rugpokcuaom meau(ll)), peakius riauiepuHa ¢ THAPOKCUAOM
menu(Il), xumuueckue CBOMCTBA pacTBOpa YKCYCHOM KHCIOTBHI, B3aUMOJCHCTBHE
pacTBopa MIOKO3bl ¢ ruapokcuaom meau(ll), BlaumomelcTBue Kpaxmaia ¢ HOJOM,
pelieHre KCIepUMEHTAIBHBIX 3a7ad 1o TeMaM «Crnupthl U (eHomnb», «KapOoHOBBIE
KUCJIOTHI. CIIOKHBIE 3PUPBD.

A30Tcoep:kanue OpraHuvyecKue coeTnHeHust

AMUHBI — OpraHMYecKHe MPOM3BOJAHBIE amMMuaka. Krnaccudpukamus aMHHOB:
anudaTuyecKkre M apoMaTUYECKHE; MEePBUYHBIC, BTOPUYHBIE W TpeTHu4HbIe. CTpoeHUe
MOJIEKyJd, obOmasi ¢dopmylia, U30Mepusi, HOMEHKJIaTypa U (U3UYECKUE CBOMCTBA.
XuMHUYECKHE CBOMCTBA aM(aTHYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA, AIKUJIMPOBAHUE,
B3aMMO/ICCTBHUE IEPBUYHBIX AMUHOB C a30TUCTOU KUCIO0TON. COIM aJIKWJIIAMMOHUSI.
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AHWIVMH — TPEACTaBUTENIb AMUHOB apomaThdeckoro psaa. CTpoeHWe aHWIHWHA.
B3aumHoe BiusiHUE Tpynn aTOMOB B MoJjieKyjde aHuiIuHA. OCOOEHHOCTH XUMUYECKUX
CBOWCTB aHWIMHA. KauecTBEHHbIE peakIuy HA AaHWUJIVH.

CniocoObl ToJTy4eHus U IpuMeHeHre anudarnyeckux aMuHoB. [lonyuenue anuianHa
13 HUTPOOEH3011a.

AmuHokucnotel. Homenkmatypa u  wu3omepus. OTHelbHbIE MPEACTABUTEIN
0-aMHUHOKHCJIOT: TJIMUIHH, allaHuH. Ou3ndeckue CBOMCTBA aMUHOKHUCIOT. XUMUYECKUE
CBOMCTBAa aMHHOKHCIOT Kak aM(OTEpHBIX OPraHUYECKUX COCIAMHEHUMN, peakius
MOJIMKOHJICHCAIINY, O00pa3oBaHWe MEeNTUAHOW CBs3W. buoisorudueckoe 3HaueHHE
aMHUHOKHUCIOT. CHHTE3 U TUAPOIIN3 MENTUIOB.

benku kak npupoansie nonuMmepsl. [lepBryuHas, BTOpuyHas 1 TpETUUHAS CTPYKTypa
O0enkoB. XUMHUUYECKHME CBOMCTBa OEIKOB: THIPOJIU3, JIEHATYypallusi, KaueCTBEHHbIC
peaxkium Ha OSIKH.

DKCHEPUMEHTAIbHBIE METOJbl H3YYEHHsS BEIIECTB W UX MPEBPALICHUN:
pacTBopeHue OEKOB B BOJIE, ACHATypalusi OCJIKOB MPU HArpEeBAaHUHU, I[BETHBIC PEAKIIUU
Ha O€JIKM, peIIeHHE OHKCIEPUMEHTANbHBIX 3a7ad [0 TemMaM «A30TCoAepKallIne
OpraHUYEeCKUE COCTUHEHUS» U «Pacrno3HaBaHHe OPraHUYECKUX COCAUHECHUIN.

BroicokomosieKyJIIpHbIE COeTUHEHUS

OCHOBHBIE TOHSTHUS XUMUHM BBICOKOMOJICKYJISIDHBIX COEJUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIIEHb MTOJIMMEPU3ALIUH, CPEIHSS MOJIEKYJIIpHas Macca.
OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJEKYJSPHBIX COEAMHEHUU — MOJUMEpU3alUs
Y TIOJIMKOH/ICHCAIIHSI.

[Tonumepubie  Marepuanbl.  [lnactmMaccsl  (MONMMATWIIEH,  MOJHUIMPOIUIIEH,
MOJTMBUHIIXJIOPH/I, MOJIUCTUPOI, MOJIMMETUIIMETaKpUIIaT, MOJIMKapOOHATHI,
nonudTWIeHTepedTanar). Y TUiIn3aius u nepepadoTka miacTyka.

DnacToMephl: HaTypalbHbIA KaydyK, CHUHTETHYECKHE Kayuyku (OyTaJIHeHOBBIH,
XJIOPOTIPEHOBBIN, HU30NTPEHOBLIN). Pe3una.

Bonokna: HaTypalibHble (XJIONOK, IIEPCTh, WIEIK), MCKYCCTBEHHbIE (BHUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapOH U JJaBCaH).

DKCIEpUMEHTANIbHBIE METOJIbl M3y4YeHUsI BEIIECTB U UX MPEBpAICHUI:
O3HAKOMJIEHHE C 00pa3lamMu MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
KAay4yKOB, PEIIeHHE HKCIIEPUMEHTAIbHBIX 3a7a4 1o Teme «Pacrno3HaBaHue miactmacc
Y BOJIOKOH».

PacueTHble 3a1aun.

Haxoxnenne MoiekyIsipHON (hOpMyJIbl OPraHUYECKOro COETMHEHMS IO MAaCCOBBIM
JIOJISIM DJIEMEHTOB, BXOJSAIIMX B €r0 COCTaB, HAXOXKICHUE MOJEKYISIPHOU (HOpMYJIbI
OpPraHUYECKOro COEMHEHHU M0 Macce (00bEMY) MPOAYKTOB CrOPAHUs, MO KOJIUYECTBY
BemiecTBa (Macce, 00ObeMy) MPOAYKTOB pEAKUUH W/UIM HMCXOJHBIX BEIECTB,
YCTAaHOBJICHHE CTPYKTYPHOU (POPMYJIbI OpPraHMYECKOTO BEIIECTBA HA OCHOBE €ro
XUMHUYECKUX CBOMCTB WJIA CIIOCOOOB MOJYUEHHUSI, OIIPEICIICHUE JOJIM BBIX0/1a IPOIYKTa
pEeaKLHUH OT TEOPETUUECKU BO3ZMOMKHOTO.
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MexnpeaMeTHbIE CBSI3H

Peanuzamuss MEXNpEeIMETHBIX CBS3€H MPU HW3YYCHUU OPTaHUYECKON XUMHH
B 10 ky1acce oCymiecTBIsETCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX
MOHATUH, TaK W TIOHSTHH, MPUHATHIX B OTACIBHBIX MPEIMETaX €CTECTBEHHO-HAYIHOTO
HHKIIA.

OOmme ecTeCTBEeHHO-HAyUYHbBIE TOHSATHSA: SBIICHWE, HAY4YHBIM (DakT, rumoresa,
Teopus, 3aKOH, aHalW3, CHUHTE3, Kilaccudukamus, HaOIOJAeHNEe, H3MEPEHUE,
AKCIIEPUMEHT, MO/IEJIb, MOJICITMPOBAHHE.

®duzuka: MaTepus, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, MOJIEKYJIa, SHEPTeTUUECKUN
YPOBEHb, BEUIECTBO, TEJNO, OOBEM, arperaTHO€ COCTOSIHUE BEIIECTBA, (U3UYECKHE
BEJIMYMHBI, CAUHUIIBI U3MEPEHUS, CKOPOCTh, YHEPTHS, Macca.

buonorus:  kimeTka, oOpraHm3M, DOJKOCHCTeMa, Ouocdepa, MeTadbOIH3M,
HACIIEJICTBEHHOCTh, AaBTOTPO(QHBIN U TeTepoTpOdHBIA TUI NHUTaHUSA, OpPOKEHHUE,
dboTOCHHTE3, NBIXaHWE, OCITKH, YTICBOIbI, JKHPHI, HYKIIEMHOBBIE KUCIOTHI, ()EPMEHTHI.

["eorpadusi: mone3Hple HCKOTIaeMbI€, TOILIIUBO.

TexHOOTHS: THUIIEBbIE MPOMYKTHI, OCHOBHI PAIMOHAIBHOTO MUTAHUS, MOIOIIHE
CpeACTBa, MaTepUalibl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

OBIIAA N HEOPTAHNYECKASA XUMMUA

Teopernyeckue 0CHOBbI XUMUM

Atom. CocTaB aTOMHBIX sAep. XUMUYECKUHN 31eMEHT. M30TombI.

CtpoeHue 3JIEeKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBBIE YHUCJA. DHEPreTHUUECKUe
YPOBHU U MOAYPOBHHU. ATOMHbIe opOuTanu. Knaccudukanuss XuMHUUECKUX SJIEMEHTOB
(s-, p-, d-, f-omementsl). PacmpeneneHue >JIEKTPOHOB IO AaTOMHBIM OpPOMTAIISIM.
DNEeKTpOHHbIE KOH(UTYpAIIMU aTOMOB 3JIEMEHTOB IEPBOT0 — YETBEPTOrO MEPHOJIOB
B OCHOBHOM U BO30Y>XJICHHOM COCTOSIHUU, JICKTPOHHBIE KOH(UTYypalliy HOHOB.

DIIEKTPOOTPHULIATEIILHOCTb.

[Tepuonnueckuit 3axkoH u llepuomnueckass cuctemMa XHUMHUYECKHX 3JJIEMEHTOB
J.. MenpaeneeBa. CBsi3p NEpUOIUYECKOrO0 3akoHa U [leproanveckol CUCTEMBI
XUMHYECKUX IJIEMEHTOB C COBPEMEHHOM TEOPHUEN CTPOEHHSI aTOMOB. 3AKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIOKHBIX
BEIIECTB MO TIpylmaM MW NepuojJaM. 3HAYEHUE [MEPHOJMYECKOr0  3aKOHA
JI.1. Menneneesa.

XuMHYecKkass CBsI3b. BuAbl XMMHUYECKOM CBS3U: KOBAJIEHTHAs, WOHHAs,
MeTainyeckas. MexaHu3mbl 00pa3oBaHUsl KOBAJEHTHOM CBsI3M: OOMEHHBIN U JOHOPHO-
aKIENTOPHBIA. DHEPTHS U JJIMHA CBA3U. [ [0NSIpHOCTD, HANPAaBIEHHOCTh U HACHIIIIAEMOCTh
KOBaJICHTHON cBA3U. KpaTtHbie cBs3u. BopopomHas cBs3b. MeXMONEKYJISIPHBIC
B3aUMOJEHUCTBHUS.

BaneHTHOCTh 1 Ball€HTHBIE BO3MOKHOCTH aTOMOB. CBSA3b 3JIEKTPOHHOU CTPYKTYPBI
MOJEKYJ C HUX TE€OMETPUUECKHM CTPOCHUEM (Ha TpUMEpPE COCAMHEHUN HIEMEHTOB
BTOPOTO TIEPHOA).
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[IpencraBienne O KOMIUIEKCHBIX coequHEHUAX. COCTaB KOMIUIEKCHOTO HOHA:
KOMILIEKCOOOpa3oBaTelb, JUTraHAbl. 3JHAUYEHHUE KOMIUIEKCHBIX coenuHeHuil. [lonsitue
0 KOOPJIMHAIIMOHHOW XUMMUH.

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS. THIIBI KPUCTATUIMYECKUX
peteToK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[Tousatue o mucnepcHbix cucteMax. Mctunnble pacTBopbl. CriocoObl BhIpaKeHUs
KOHIEHTPAIIMA pAacTBOPOB: MaccoBasi JIOJs BEHIECTBA B PacTBOpPE, MOJISIpHAA
KOHIEHTpaus. HachlllleHHbIE W  HEHACHIIECHHBIE PAaCTBOPBI, PACTBOPUMOCTb.
Kpucramnoruaparst.

Knaccudukanuss m HOMEHKIaTypa HEOPraHMYECKUX BelIeCTB. TpHUBUATbHbBIE
HAa3BaHUA OTIEJIbHBIX NPEACTABUTEICH HEOPTAHUUECKUX BEILIECTB.

Knaccudukanus xuMuueckux peakiiuii B HEOpraHU4eCKOW U OpraHuYeCKON XUMHUH.
3aKOH COXpAaHEHHS MACChl BEIIECTB; 3aKOH COXPAHEHUS W MPEBPALICHUS SHEPTUU
IpU  XUMUYECKUX  peakuusix. TemnoBble APQPEKTbl XUMHUYECKUX  PEaKIUil.
TepMOXUMHUYECKUE YPABHEHUS.

CkopoCTh XMMHUYECKOM peakiuu, €€ 3aBUCUMOCTh OT PAa3IUYHBIX (PaKTOPOB.
I'omoreHHbIE U TeTEPOTreHHbIE peakiuu. KaTanus u kataau3aTopsl.

OOGpatuMble U HeoOpaTHMble peakiuu. XuMuyeckoe paBHoBecue. DakTopsl,
BIIMSIIOIIME HAa TMIOJOXKEHHE XUMHYECKOTO pAaBHOBECHUSA: TEMIEpaTypa, JIaBICHUE
Y KOHLICHTPALlMU BEIIECTB, yYacTBYOUX B peakuuu. [Ipunuun Jle Hlarenbe.

DnekTpoiutuueckas aucconuanusa. CuibHble U ciaadbie AMeKTpoJUThl. CTENeHb
nucconmann. Cpena BOJHBIX PACTBOPOB: KHUCJIOTHAs, HEWTpalIbHAsA, IIEJIOYHAS.
Bonoponnsiii nokazarens (pH) pactBopa. ['naponus coneit. Peakiinu noHHOTO 00OMeEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. CteneHb OkucieHus. OKUCIUTEINb
Y BOCCTAHOBUTENb. [Iponieccsl OKMCIIEHUST 1 BOCCTAHOBJICHHS. BakHelme OKUCIUTeNn
1 BOCCTAHOBUTENIU. MeTO/] 3JIEKTPOHHOI0 OanaHca. DJIEKTPOIU3 PACTBOPOB U PACILJIABOB
BEILIECTB.

DKCNEPUMEHTAIbHBIE METOIbI U3YUE€HUS BEMIECTB U X IPEBPAILLECHUN: PA3JI0KEHUE
MEpOKCUJa BOJOpOAAa B IMPUCYTCTBUM KaTaIM3aTopa, MOJEIA KPUCTAIUIMYECKUX
pElIeTOK, MPOBEJAEHUE pEaKIMii HMOHHOTO OOMEHa, OINpeNeNIeHUE Cpelbl PacTBOPOB
C TMOMOUIBIO WHJUKATOPOB, M3YUYEHHE BIUSHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTH
XUMHYECKOU pPEaKIUU U MOJOKEHUE XUMUYECKOTO PAaBHOBECHS.

Heopranuveckasi xumusi

[Tonoxenne HemeTaIOB B llepmoan4ecKor CUCTEME XUMHUYECKHX DIIEMEHTOB
JI.1. MenaeneeBa M OCOOCHHOCTH CTPOSHHMS HX aTOMOB. (DU3MYECKHE CBONCTBA
HEMETaJIJIOB. AJJIOTpONHUs HEeMeTalIoB (Ha IpuUMepe Kuciopoaa, cepsl, (ocdopa
U yTIepoaa).

Bonopon. Ilomyuenue, ¢u3nyeckue U XHUMHYECKHE CBOMCTBAa: peakIuu
C METaJlJTaMU U HEMETAJIJIAMHU, BOCCTAHOBUTEJIbHBIEC CBOMCTBA. | MAPUIBL.

lanorensl. Haxoxnenwe B nOpupoJe, CHOcoObl TONy4YeHUs, (Quznueckue
U XUMHYECKHE CBOMCTBA. ['amoreHoBoAopo/bl. BakHeHIHe KHUCIOPOICOAECPKAIINE
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coelMHeHUs TranoreHoB. JlabopaTopHble W MPOMBIIUJIEHHBIE CHOCOOBI TMOJYy4YeHUSs
rajioreHoB. [ [puMeHeHne raJlIoTeHOB U UX COCIUHEHUN.

Kucnopon, o3on. JlabopaTopHble W NPOMBIIIJIEHHBIE CIOCOOBI MOJYyYEHUS
kuciaopoaa. duznvecknue 1 XMUMUYECKUE CBOMCTBA U MPUMEHECHUE KUCIOPOJa U O30HA.
OKcHUIBI ¥ IEPOKCHU/IBL.

Cepa. HaxoxaeHue B mpupo/jie, CrocoObl MoxyueHust, Pu3nueckue u XuMUYeCKue
cBorictBa. CepoBonopon, cyinbduasl. Oxcun cepul(IV), okcua cepoi(VI). Cepuucras
U CepHasi KUCJIOTHI U uX cojid. OCOOEHHOCTH CBOMCTB cepHOM KUCHOTHL. [IpuMmeHeHue
CEpBI U €€ COCTMHCHUM.

A3oT1. HaxoxneHnue B npupoje, crnocoObl MoaydeHus, Gu3n4ecKrue U XuMHUECKUe
CBOMCTBAa. AMMMaK, HUTpUAbl. OKCUJIBI a30Ta. A30THUCTAas U a30THAsI KUCJIOTHI U UX COJIH.
Oco0eHHOCTH CBOMCTB a30THOW KUCHOTHL. [IpuMeHeHue a3oTa U €ro COeJAMHEHUH.
A30THBIE y100pEHHUS.

®ochop. Haxoxnenwe B nOpUpoae, CHOCOOBI TOJNy4YEHUS, (PU3UUYECKUE
1 xumudeckue cBorctBa. ®ochuanst u pochun. Oxcunsl Gpochopa, pochopHas KucaoTa
u ee conu. [Ipumenenne gpocdopa u ero coequnennii. Docdopusie yaoOpeHus.

VYraepoa, HaxoXxAeHUE B Mpupoje. AIIOTponHbie Moaudukanuu. Ouzndeckue
U XUMUYECKHE CBOMCTBA MPOCTHIX BEMIECTB, 00pa30BaHHBIX yriaepoaoM. Okcun
yriepoaa(ll), okcun yraepona(IV), yroinbHas KUCIOTa UM €€ COMU. AKTUBUPOBAHHBIN
yroJib. [I[puMeHeHune mpocThIX BEIIeCTB, 00Pa30BaHHBIX YIJIEPOOM, U €r0 COSTUHECHUIM.

Kpemuuii. Haxoxnenne B mOpupoje, crmnocoObl TModydeHus, (uanyecKue
u xumuueckue cBouctBa. Oxcua kpemuus(IV), kpemHueBas KUCIOTa, CUIUKATHIL.
[IpumeHeHune KpeMHHus U ero coequHeHui. CTEKI0, ero MoJay4eHne, BUAbl CTEKIIA.

[Tonoxenne wmeramnoB B Ileprmoguueckor CHUCTEME XHUMHUYECKHX JJIEMEHTOB.
OcoOEHHOCTH CTPOCHHUSI STEKTPOHHBIX 000JI0YEK AaTOMOB METAILIIOB.

O6mme ¢Qusnyeckue cBoMcTBa MeTawioB. IIpumeHeHue wmeTamyioB B OBITY
u TexHuke. CIUIaBbl METAILIOB.

DIIEKTPOXUMHUYECKUN psii HaNpsbKeHW MetaioB. OOmiue crnocoObl MOTydeHUs
METAJUIOB: THAPOMETAJUTYPrUsi, MUPOMETAILTYPTUsi, 3yekTpoMeTamunyprus. I[lonstue
0 Koppo3un MeTauioB. CrocoObl 3alUThHL OT KOPPO3UHU.

OO6miass xapaktepuctuka MeTtamoB [A-rpynmbel  [lepuogmdeckoir  CHUCTEMBI
XUMUYECKUX dJeMeHTOB. Harpuii u kanuii: monydenue, Qpu3nueckue U XUMHUYECKUE
CBOICTBA, MPUMEHEHUE MPOCTHIX BEMIECTB U UX COCAUHECHUM.

O6mass xapakrepuctuka wmetamioB [IA-rpynnel Ilepuoandeckoit cUCTEMBI
XUMUYECKUX DJIEMEHTOB. MarHuil U Kanbluii: noaydeHue, GU3n4ecKrue U XUMUUYECKHE
CBOMCTBA, NPHUMEHEHUE IMPOCTHIX BEMIECTB W HUX CcoOeAUuHEHHH. JKeCTKOCTh BOJBI
U CIIOCOOBI €€ YCTPAHEHHUS.

AJIOMUHUN: TONy4YeHHe, (PU3NUEeCKHe U XHUMHUYECKHE CBOMCTBA, MPUMEHEHHE
MPOCTOrO BELIECTBA U €r0 coeNUHEHUU. AMQOTEepHbIe CBOMCTBA OKCUJIA U THAPOKCHUAA
ATIOMUHHUS, TUAPOKCOKOMILIEKCHI aJTFOMUAHMUSL.
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OOmass  xapakTepucTuka  MeTajuioB  moOouHbix  noarpymnm  (b-rpymm)
[Teproanueckon CUCTEMBI XUMHUYECKUX JJIEMEHTOB.

duU3UYECKUEe W XHUMHUYECKME CBOMCTBA XpoMa M €ro coeauHeHuil. OKCHIbI
u ruapokcuasl  xpoma(ll), xpoma(Illl) um xpoma(VI). XpomaTel U AUXpPOMATHI,
MX OKHCIUTENbHBIE CBOKMCTBA. [loilyueHne u mpuMeHeHne Xpoma.

@u3nYecKue U XMMHYECKHE CBOMCTBA MapraHiia U €ro COeIuHEeHHi. BaxHeimme
coenuHenus  wmapranna(ll), wmapranma(lV), wmapranma(VI) wu  mapranna(VIID).
[IepmaHranat kKajius, €ro OKACIUTENbHBIE CBOMCTBA.

@u3nYecKue W XUMHYECKHE CBOWCTBA Kele3a W ero coeauHeHuil. OKCUipl,
ruapokcuasl U conu keneza(ll) u xenesa(Ill). IlomyueHne u npuMeHeHUE Keles3a
Y €T0 CIUIABOB.

@u3nyecKkue M XHMHUYECKHE CBOMCTBA MeAM U €€ coenuHeHuil. llomydenue
Y IPUMEHECHUE MEJIN U €€ COCTUHEHU.

[unk: nonydenue, GuU3NUYECKUe U XUMHUECKHUE CBOMCTBA. AM(OTEpHBIE CBOMCTBA
OKCHJA Y THAPOKCUJIA IIUHKA, TUIPOKCOKOMIUIEKCHI IIMHKA. [[puMeHeHrne MHKa U €ro
COEMHEHUI.

DKCNEPUMEHTAIbHBIE METOJIBI U3YUYEHHS BEIIECTB U UX MPEBPALICHUN: U3YyUYECHUE
00pa3loB HEMETa/IOB, TOpeHue cepbl, (ocdopa, Keae3a, MarHus B KHUCIOPOJE,
W3y4YeHUE KOJUIEKIMM «MeTamnpl H  CIUIaBbl», B3aUMOJICMCTBHE  IIEJIOYHBIX
M UIEJOYHO3EMEIbHBIX  METaNIOB €  BOJAOM  (BO3MOXXHO  HCHOJIb30BAaHUE
BHJICOMATEPHUAIIOB), B3aUMOJICHCTBUE IIMHKA U JKeJie3a C pAaCTBOPAMHU KHUCJIOT U IIET0YeH,
Ka4eCTBEHHbIC PEAKIWH HA HEOPraHMYECKUE AHWOHBI, KaTUOH BOJOPOJA U KATHOHBI
METAJIOB, B3aUMOJICMCTBUE THUAPOKCHIOB ATIOMUHHS W LUHKA C PACTBOPAMH KHCIIOT
U IIEJIOYEH, PEIICHUE 3KCIIEPUMEHTANbHBIX 3a7ad 1o TemaM «lamorens», «Cepa u ee
COeIMHEHUSD», «A30T U Pocdhop U UX coequHEHUs», «MeTaibl MIaBHBIX MOATPYII,
«MeTtanibl TOOOYHBIX TOATPYIIID».

XuUMHUA U JKU3Hb

Ponp xumuu B 00ecrieueHn yCTOMYMBOTO Pa3BUTHS YEIIOBEUECTRA.

[ToHsITHE O HAyYHBIX METOJaX MO3HAHUS U METOJIOJIOTUU HAYYHOT'O UCCIIECIOBAHUS.

HayuHble npyuHIHUNBI OPraHU3aUU XUMUYECKOTO MTPOU3BOACTBA. [[pOMBIIIITIEHHBIE

CcrocoObl TMOJYYEHUS] BaXXKHEHIIUX BelleCTB (HAa MpUMEpe MPOM3BOACTBA aMMHUAKA,

CEepPHOM KHUCIOTHI, MeTaHojda). [IpoMbllIeHHbIE CMOCOOBI TOJYYEHHS METAJIJIOB
U CIUIABOB. XMMHYECKOE 3arps3HCHUE OKPYKAIOLIEH CpeAbl U €ero nocueacTsus. Poib
XUMUHU B 00€CTICUEHU U IHEPTETUUECKON O€30MacHOCTH.

XuMHus U 340pOBbE UeOBeKa. JIekapcTBeHHbIE cpeAcTBa. [IpaBuiia HCIIOIb30BaHUSA
JIEKapCTBEHHBIX MpENnapaToB. Pojap XMMuM B pa3BUTUHA MEIULINHBI.

XuUMHS TUIIUA: OCHOBHBIE KOMIIOHEHTBI, NHIIEBbIE a00aBku. Ponb xumum
B 00€CIeUEeHUH MUIIEBON OE30MaCHOCTH.

Kocmernueckue wu mapdromepsie cpenctBa. bertoBas  xumwus. [IpaBuna
0€301MacHOro0 UCIOJIb30BAHUS MTPENapaToOB OBITOBOM XUMUU B ITOBCEIHEBHOMN KU3ZHMU.

XuMUs B CTPOUTENBCTBE: BAXKHEUIIINE CTPOUTEIbHBIE MaTepUAIIbI (LIEMEHT, OETOH).
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Xumus B CEIbCKOM X034icTBe. OpraHndecKkre U MUHEpabHbIE YI00pEHUSI.
CoBpeMEHHbIE KOHCTPYKIIMOHHBIE MATEPHUATIbI, KPACKH, CTEKIIO, KEPAMUKA.
Pacuernsie 3anaun.

Pacuetsl: Maccel BemiecTBa WJIM O0BEMa Tra30B MO H3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WU 00beMy OJHOTO U3 YYaCTBYIOIIMX B PEAKI[MU BEIECTB, MACChI
(oObeMa, KoJIMUeCTBa BEIECTBA) MPOAYKTOB PEAKIMHU, €CIU OJIHO U3 BEIIECTB UMEET
npuMecu, Macchl (0oObeMa, KOJMYeCTBa  BEIIECTBAa) MPOJYKTa  pEaKIluw,
€CJIM OJHO W3 BEUIECTB JAaHO B BHUJE PACTBOpa C OMNPEACICHHOW MacCOBOM JOJEU
PacCTBOPEHHOI0 BENIECTBA, MACCOBOW JOJM W MOJSPHOM KOHIICHTPAlMU BENIECTBA
B pacTBOPE, JOJIM BBIXOJAa MPOAYKTa PEAKIIUHU OT TEOPETUUECKU BO3MOXKHOTIO.

MexnpeaMeTHbIe CBA3H

Peanuzanus MeXnpeaIMeTHBIX CBSI3€M MPU M3y4EHUU OOIIEH U HEOpraHUYeCcKOoi
xuMuu B 11 Kjacce OCyIIECTBIISIETCS Yepe3 UCMOJIb30BAHUE KAaK OOUIUX €CTECTBEHHO-
Hay4YHBIX MOHSTUH, TaK ¥ MOHSATUM, MPUHATHIX B OTACJIBHBIX MPEIMETaX €CTECTBEHHO-
Hay4YHOTO IUKJIA.

OOuue ecTecTBEHHO-HAyuYHble MOHSATHUS: SIBICHUE, HAy4YHBIM (akT, TUMOTE3a,
TEOpHs, 3aKOH, aHaliu3, CHUHTE3, KiIaccUuPUKalus, NEePUOAUYHOCTH, HAONIOJEHUE,
U3MEPEHUE, FKCIIEPUMEHT, MOJIEJb, MOJICTUPOBAHHUE.

®duzuka: MaTepusi, MUKPOMHP, MAKPOMUD, AaTOM, SJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIbI, PaAUOAKTUBHOCTh, MOJEKYJa, YHEPreTUYECKUM YpOBEHb, BEILECTBO, TEIIO,
00beM, arperaTHoe COCTOSIHHUE BEIECTBA, HACAIbHBIM ra3, (U3nYecKue BEIUYUHBI,
€MHULIBI U3BMEPEHUSI, CKOPOCTh, YHEPTHS, Macca.

buonorus: kimerka, opraHus3M, 3KOcHCTeMa, Ouocdepa, MeTabOIM3M, MaKpPO-
U MHKPODJIEMEHTHI, O€NKH, >KUPBI, YIJIEBOJbI, HYKICHUHOBBIE KUCIOTHI, (EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB ¥ MOTOK YHEPTUH B IKOCHUCTEMAX.

l'eorpadusi: muHepanbl, TOpPHBIE MOPOJBI, IOJE3HBIE HCKOMAEMBbIE, TOIUIUBO,
pPECYPCHI.

TexHoNOTUsl: XUMHUYECKAs] MPOMBIIUIEHHOCTh, METAJUIyprus, CTPOUTEIbHbIC
MaTepualbl, CEJIbCKOXO3SUCTBEHHOE MPOU3BOJCTBO, TMHUIIEBAs] MPOMBIIUICHHOCTD,
(dapMaiieBTUYECKas TPOMBIIIIIEHHOCTh, MPOU3BOJCTBO KOCMETHUECKUX MPEnapaTos,
MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTepUalioB, JJEKTPOHHAS MPOMBIIUIEHHOCTD,
HAaHOTEXHOJIOTHUHU.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHU
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ybTaTaM OCBOEHUS 00yUYarOIUMHUCS
mporpaMM  CpeaHero o0mero oOpa3oBaHUS: JIMYHOCTHBIM, METANpeIMETHBIM
U TIPEIMETHBIM.

B cooTBeTcTBHM C CHCTEMHO-IEATETLHOCTHBIM TOIXOJOM B  CTPYKType
JUYHOCTHBIX PE3yJIhTATOB OCBOCHUS MpenMeTa « XUMUS» Ha YPOBHE CPEIHETO OOIIETO
00pa3oBaHUs BBIIEICHBI CIEAYIONINE COCTABISAIONIUE:

OCO3HAHUE 00YYAIOUTUMHUCS POCCUMCKON TPaKIaHCKON MJEHTUYHOCTH;

TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEACIICHUIO;

HAJTMYME MOTUBAIMH K O0yYCHHIO;

TOTOBHOCTh W CIIOCOOHOCTh OOYYArOMIMXCS PYKOBOJCTBOBATHCS MPUHSATHIMA
B 001IIeCTBE MPaBUIIAMU U HOPMaMH TTOBEICHUS;

HAJIMYHE MTPABOCO3HAHUS, DKOJIOTHIECKON KYJIBTYPHI;

CIIOCOOHOCTH CTABUTH IEJIM U CTPOUTH JKU3HEHHBIC TIIaHBI.

JIndHOCTHBIE  pe3yJabTaThl ~ OCBOCHUS  TpeaMera  «XUMHUS»  OTPa)karoT
cOPMHPOBAHHOCTh  OMBITA [MO3HABATCIIBHOW W  MPAKTUYECKOW  JIeITEIbHOCTH
oOyyJaromuxcsi B mpoliecce peain3alnuu 00pa3oBaTeIbHON eI TENLHOCTH.

JIndHOCTHBIE  pe3yJbTaThl ~ OCBOCHHUS  TpenMeTra  «XUMHUS»  OTpPaKaroT
cOpPMHPOBAHHOCTh  OMBITA [MO3HABATCIIBHOW W  MPAKTUYECKOHW  NIeATeITbHOCTH
oOyyaromuxcsi B MpoIiecce peann3anuu o0pa3oBaTeIbHON AEATeNIbHOCTH, B TOM UYHCIIE
B YaCTH:

1) rpaskaIaHCKOro BOCIIMTAHMS:

OCO3HaHMSI OO0YYaIOIIUMUCS CBOUX KOHCTUTYIMOHHBIX MpaB M OO0S3aHHOCTEH,
YBQXXEHHUS K 3aKOHY W IIPABOIOPAIKY;

MPEICTABJICHUS O COIMAIBHBIX HOPMax M MPaBUJIAX MEXKJIUYHOCTHBIX OTHOIIIECHHM
B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPUYECKON JEATEILHOCTU MPU CO3IaHUHU YUeOHBIX
MIPOEKTOB, PEUICHWHU YYEOHBIX U IMO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUM XUMHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MIPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTryMEHTHI
JIPYTUX TIPU aHATU3€ PA3IMYHBIX BUJIOB YUEOHOU JAEeSATEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCTIUTAHUSA:

LIEHHOCTHOI'O  OTHOWIEHUS K HMCTOPUYECKOMY H  HAyYHOMY  HACJIEIUIO
OTCYECTBCHHON XHMMUH;

YBOXEHHUS K TIPOILIECCY TBOPYECTBA B O0O0JIACTM TEOPUU U MPAKTUUYECKOTO
MPUJIOKEHNUS XUMUM, OCO3HAHUS TOT'O, YTO TAHHBIE HAYKU €CTh PE3yIbTAT JJIUTEIbHBIX
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HaOJIIOJICHUM, KPOMOTIUBBIX JKCIEPUMEHTAIBHBIX IOUCKOB, TOCTOSIHHOTO Tpy/a
YUYEHBIX U MPAKTHUKOB;

MHTEpPECAa W IMO3HABATEIbHBIX MOTHBOB B MOJYYECHUH WU MOCIECAYIOIIEM aHAIN3E
MH(pOpMAIINU O IEPEIOBBIX JOCTHKEHUSX COBPEMEHHONU OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMUS, ITUYECKOTO ITOBEACHUSI;

CIIOCOOHOCTH OIIEHMBATh CHUTYallUHM, CBSI3aHHBIE C XUMUYECKUMU SIBICHUSIMU,
Y IPUHHAMATh OCO3HAHHBIE PELICHUS, OPUECHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI
U IIEHHOCTH,;

TOTOBHOCTH OLICHMBATh CBOE MOBEICHUE U OCTYIIKM CBOMX TOBAPUILEH C MO3ULIUI
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YYETOM OCO3HAHHMS MOCIEICTBUN MOCTYNKOB;

4) popMupoBaHHs KYJIbTYPbI 310POBbSI:

MOHUMAHMS IEHHOCTEH 310pOBOTO U 0€30MacHOro o0pasa KU3HU, HEOOXOUMOCTH
OTBETCTBEHHOTO OTHOIICHHUSI K COOCTBEHHOMY (U3NYECKOMY W TICUXHYECCKOMY
3JIOPOBBIO;

coOnmofieHns mpaBui Oe3omacHOTO oOOpalieHuss C BellecTBaMH B OBITY,
MOBCEHEBHOM XKU3HU, B TPYJIOBOH JIEATCITHLHOCTH;

MOHUMAaHUS [IEHHOCTU TPaBUJI WHANBUIYATBHOTO W KOJJIEKTUBHOTO 0OE30TacHOTO
MOBEJICHUS B CUTYAITUSIX, YTPOXKAIOIINX 3I0POBBIO U KU3HU JTIOJICH;

OCO3HAHUS TIOCIHEJCTBUNA W HENPHUATHS BPEIHBIX MPUBBIYEK (yMOTpeOIeHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIUTAHMSA:

KOMMYHHUKATUBHON KOMIIETEHTHOCTU B Y4€OHO-UCCIIEI0BATEIIHCKOMN JIEITEIbHOCTH,
0OI11IeCTBEHHO MOJIE3HOM, TBOPUECKON U APYTUX BUJAX JACATEILHOCTH;

YCTAHOBKM Ha aKTMBHOE y4acTHE B PEIICHUM MPAKTUYECKHUX 3aJlady COLMATbHOMN
HaIPaBJICHHOCTH (B paMKaX CBOETO KJlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3YyUEHUIO MPpodeccuil pa3IuyHOro pojia, B TOM YUCTE
Ha OCHOBE NMPUMEHEHUS NMPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXKEHHUS K TPYAY, JIOJAM TPyJa U pe3yiabTaTaM TPYAOBOU JI€SITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY UHIUBUIYIHHON TPAaEKTOPUHN 00pa30BaHUs,
Oynymieit mpodeccu M peanu3alnvi COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYE€TOM
JUYHOCTHBIX HWHTEPECOB, CHOCOOHOCTEW K XHMHUHU, HMHTEPECOB U NOTpeOHOCTEH
00IIIECTBA;

6) ’K0JI0rM4eCKOro BOCIIUTAHMS

HKOJIOTUYECKH  1IeTIeCOO0pPa3HOr0 OTHONICHHS K NPUPOAEC KaK HCTOYHUKY
CYIIIECTBOBAHMUS )KU3HU Ha 3eMIIE;

MOHMMAaHHUS  TJ100aJIbHOTO  XapakTepa OKOJOTHMYECKUX  MPOOJIEM,  BIMSHUS
AKOHOMHYECKHUX IMPOIIECCOB Ha COCTOSTHHUE MPHUPOTHON M COIMAIBHOM CPEIbI;

OCO3HAHUS HEOOXOIMMOCTH HCIIOJIB30BAHUS JOCTHKCHUN XHUMHUM JJIs PEIICHUS
BOIIPOCOB PAITMOHAIBHOTO MPUPOIONIOIH30BAHMS;
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AKTUBHOI'O HEMPUATUS IEUCTBUN, MPUHOCIIIUX BPEI OKPYKAOUIEH MPUPOTHOU
cpene, yMEHUS NPOTHO3UPOBATh HEOJArOMPUSITHBIE SKOJOTHYECKUE TOCIIEICTBUS
MPEINPUHUMAEMBIX JEUCTBUN U MPENOTBPALIATH HUX;

HaJIMYMSI PA3BUTOTO HKOJOTMYECKOTO MBIIIJICHUS, 3KOJOTHYECKON KYJIbTYPHI,
ONBbITa JEATEIBHOCTH 3KOJOTMYECKON HAIPABIECHHOCTH, YMEHHS PYKOBOJCTBOBATHCS
MMH B TO3HABATEJIbHOM, KOMMYHUKATUBHOW U COIMAIBHON MpPAKTHUKE, CIOCOOHOCTHU
Y YMEHUSI aKTUBHO MPOTUBOCTOATH UACOJIOTHH XeMO(poOHH;

7) HEHHOCTH HAYYHOI'0 NO3HAHUA:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU
1 00I1IECTBEHHOU MPAKTUKH,

MOHUMAHUS CHEUU(PUKN XUMUU KaK HAyKH, OCO3HAHUS €€ POJid B (POPMUPOBAHUU
pallMOHAJIBHOTO HAYYHOTO MBIIUIEHUS, CO3JaHWHU ULEJIOCTHOTO MPEACTaBICHUS
00 OKpY’KaroleM MUpe Kak O €IMHCTBE MPUPOIbl U YETIOBEKA, B TO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH M PEIICHUH MPOoOJIeM COXpaHEHUs TPUPOTHOTO PAaBHOBECHS,

yOeXI€HHOCTH B 0CO00M 3HAYMMOCTH XUMUU JJIsI COBPEMEHHOU IMBUIIU3AIUU: B €€
T'YMaHUCTUYECKON HAMpaBIEHHOCTH M BaXXHOW pPOJIUM B CO3JaHUM HOBOM 0asbl
MaTepUabHOW KYJIbTYpbl, B PEHICHUU TI00ATBHBIX MPOOJIEM YCTONYMBOIO PAa3BUTHS
YeJI0BEUECTBA — CHIPHEBOM, SHEPTETUICCKOM, MUIIIEBOM M IKOJIOTUUYECKOU 0€30TTaCHOCTH,
B Pa3BUTHM MEJUILIMHBI, OOECIIEUEHUH YCIIOBHM YCHENIHOTO TPpyAa M HKOJOTHYECKU
KOM(DOPTHOM JKU3HHU KaXKJIO0T0 YieHa OOIIEeCTBa;

€CTECTBCHHO-HAYYHON T'PaMOTHOCTH: MOHUMAaHUS CYIIHOCTH METOJOB IMO3HAHMS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IMOJTyYaeMble
3HaHUS JJIs aHaliu3a U OOBSICHEHUS SIBICHUU OKPYXKAIOIIETO MHUpPA U MPOUCXOISIINX
B HEM U3MEHEHUM, YMEHHS JenaTh 00OCHOBAHHBIE 3aKIIOUEHUS] HA OCHOBE HAay4YHBIX
(haKTOB U UMEIOIIUXCS JAHHBIX C IEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSTEIBLHO HCIOJIb30BaTh XUMHYECKUE 3HAHUS IS PEIICHUS
po0JieM B peaJIbHBIX KU3HEHHBIX CUTYAIIUsX;

MHTEpeca K MO3HAHUIO, UCCIICIOBATEIILCKON AEATEILHOCTH;

TOTOBHOCTH U CLIOCOOHOCTHU K HEMPEPHIBHOMY 00Pa30BaHUIO U CAaMOOOPa30BaHMUIO,
K AaKTHBHOMY IOJYYEHHUIO HOBBIX 3HAHWW MO XMMHUHU B COOTBETCTBUU C KU3HECHHBIMU
MOTPEOHOCTSAMHU;

UHTEpeca K OCOOEHHOCTSM TpyAa B pa3iuuHbIX cdepax mnpodeccroHaIbHOU
JIESITEILHOCTH.

METANPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3ysibTaThl OCBOCHHUS MNPOTrpaMMbl O XUMHUU Ha YPOBHE
cpeaHero oomero o0pa3oBaHus BKIOYAIOT:

3HAYUMBbIE 1St dbopmupoBaHuUs MHPOBO33PEHUSA o0yyarommuxcs
MEXKIUCIUIUIMHAPHBIE (MEXKIpPEIMETHbIE) OOIIeHAYyYHbIE TOHSATHUSA, OTpaKkarolue
[ETTOCTHOCTh HAYYHOU KapTUHBI MUpPa U CIEIU(DUKY METOIOB TO3HAHMU S, UCTIOIb3YEMBbIX

20



B €CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO, PHEPIUs, SIBIICHHE, MPOLIECC, CUCTEMA,
Hay4YHBIN (DaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, T€OPUSsl, HUCCIEeIOBaHUE,
HaOJII0/IeHNE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

yYHUBEpCAJIbHbIE yueOHbIe JIeUCTBUA (TO3HABATEIbHbIE, KOMMYHUKATHBHEIE,
peryJaTuBHbIE), oOecneunBaromue (GopMmupoBanue ¢GYHKIIMOHAIBHON TPaMOTHOCTHU
U COI[MAJIbHON KOMMETEHIIUHU 00yYaroIIuXCs;

CIIOCOOHOCTh OOYYArOUIMXCS HUCIOJIb30BaTh OCBOEHHBIE MEXIAUCIUILIMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEpPCAJIbHbIC YueOHbIE NEHCTBUS B MO3HABATEIbHON
Y COIMAJIbHOM MPaKTHUKE.

MeranpenMeTHbIe pe3yIbTaThl OTPAXKAIOT OBJIAICHUE YHUBEPCATLHBIMU YU€OHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JIEUCTBUSMU.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIEe HeCTBUS
Bba3oBble Jlornueckne aeicTBus:

CaMOCTOSITENIbHO (POPMYJIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEMy, pacCMaTpUBaATh
€€ BCECTOPOHHE;

OMPENEIATh e ACSITEIbHOCTH, 3a/1aBasi MapaMeTPhbl U KPUTEPUU UX JOCTHKEHUS,
COOTHOCHUTBH PE3yJIbTaThI IESITEIHLHOCTH C TOCTaBICHHBIMU LIETISIMU;

UCIIOIb30BaTh NP OCBOCHUH 3HAHUMN MPUEMbI JIOTHYECKOTO MBIIIJICHUS: BBIIEIATh
XapakTepHbIE MPU3HAKK TOHSATUUA M YCTAaHABIMBATh WX B3aUMOCBS3b, MCIOJIH30BATh
COOTBETCTBYIOIINE MOHATHUSA JIJIs OOBSICHEHUSI OTJIETbHBIX (DaKTOB U SIBIICHUIA;

BBIOMpAaTh OCHOBAHUS U KPUTEPHUM NJis KJIacCU(UKAIUU BEIIECTB U XUMHUYECKHUX
pPEaKLni;

YCTaHABJIMBATh MPUUYUHHO-CIEACTBEHHBIC CBSI3U MEXIY M3Yy4aeMbIMU SIBICHUSMU;

CTPOUTH JIOTUYECKHUE PACCYX IEHUS (MHAYKTUBHbIC, NE€yKTUBHBIC, IO aHAJIOTHN),
BBISBJISITh 3aKOHOMEPHOCTH U TMPOTUBOPEUYUST B pacCMaTpPUBAEMbIX SIBJICHUSX,
(bopMyIHPOBATH BBIBOBI U 3aKIIIOUEHUS;

OPUMEHSTh B MpOIeCCe TMO3HAHUS UCIOIb3yeMble B XUMHUU CHMBOJIUYECKHE
(3HAaKOBBIE) MOJIENIN, MPEOOPA30BHIBATH MOJICIIbHBIC MPE/ICTABICHUS — XUMUYECKUI 3HAK
(cuMBOJ) BIeMeHTa, XUMUYeckas ¢Gopmylsia, YpaBHEHUE XHMHUYECKOW peakluuu —
P PELICHUH YYEOHBIX MO3HABATEIBHBIX U MPAKTUYECKUX 33/1a4, MPUMEHSATh Ha3BaHHbIC
MOJICIbHBIE MPEICTABICHUS JUISl BBISBICHHUS XapaKTEPHBIX MPU3HAKOB H3y4aeMbIX
BEILIECTB U XUMUYECKUX PEAKIUH.

Bba3oBrblie ucciieqoBaTebCKue 1eiiCTBUA:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOT'O IIO3HAHMS BEUIECTB U XUMUUYECKUX PEAKLUN;

(GopMyaMpOBaTh LEAM WU 3aJa4d HCCIEJOBaHUS, HMCIOJIb30BATH IOCTABIICHHBIE
U CaMOCTOSITENIBHO C(POPMYJIHMPOBAHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA IMO3HAHUS
Y OCHOBBI JIJIs1 (POPMHUPOBAHUS THIIOTE3BI IO MTPOBEPKE MPABHIBHOCTU BBICKA3bIBAEMBIX
CYKIECHUU;

BJIAJIETh HABBIKAMH CAMOCTOSTEIIBHOTO INIAHUPOBAHUS U MIPOBEICHUS YUEHHUECKUX
DKCIEPUMEHTOB, COBEPIIECHCTBOBATH YMEHMs HAOMIOJaTh 3a XOIOM IIpolLecca,
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CaMOCTOSITETbHO TMPOTHO3UPOBATh €ro pe3yibrar, QopMyJIupoBaTh 0000IICHUS
U BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTH pPE3YyJbTATOB HCCIEJOBAHUS, COCTAaBISATH
000CHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;

npUOOPETATh OMBIT YUYCHUYECKON UCCIEI0OBATENbCKON U MPOEKTHOM eI TEIbHOCTH,
MPOSIBIISATh CHOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEILHOMY MTOMCKY METOOB PEIICHUS
MPaKTUYECKUX 33/1a4, TPUMEHEHUIO PA3JIMYHbIX METOJO0B MTO3HAHMUS.

Pabora ¢ unopmanmeii:

OPUEHTUPOBATHCA B PA3IMYHBIX MCTOYHHKAX HHPOpMaIuu (HaydHO-MOIMMYJspHas
auTEepaTypa XUMHYECKOIO COJEp:KaHus, CIpaBOUYHbIE MmocoOus, pecypchl MHTepHeTa),
aHaJIU3UPOBaTh MH(OPMALIMIO PA3IUYHBIX BUIOB U (DOPM MPEJCTABICHUS, KPUTUUECKU
OIICHUBATH €€ JJOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

bopMyIIHpPOBATH 3aMPOCH U MPUMEHATH PA3IUYHBIE METO/IbI IIPU MTOUCKE U OTOOpE
uH(popMaru, He0OXOJUMOM ISl BEITIOJIHEHUSI YUEOHBIX 3a/1a4 OMPEEICHHOTO THUIIA;

npuoOpeTarb  OMBIT  HUCIOJB30BaHUS  MHGOPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMUHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (GOpMY MpeAcTaBieHus] UHPOpMAUU
(cxempbl, rpaduKu, AUATPAMMBbI, TAOJIULIBI, PUCYHKH U IPYTHE);

UCIIOIb30BaTh HAYUYHBIM SI3BIK B Kau€CTBE CPEJCTBA MpHU pabOTe ¢ XUMHUYECKOU
nHpopMaIen: TpUMEHITh MEXIpeAMETHbIE (PU3HMUECKUEe U MAaTeMAaTUYECKHUE) 3HAKU
U CUMBOJIBI, (hOpMYJIbl, a00pEeBUATYPBI, HOMEHKJIATYPY;

UCIIO0JIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATIISTHOCTH.

KoMMmyHUKaTHBHBIE YHUBEpPCAJbHbIE YUyeOHbIE 1eCTBHS:

3aJaBaTh BOINPOCHI MO CYIIECTBY OOCYKJaeMOW TeMbl B XOJAe JAuaiora
W/WMU  JUCKYCCHHW, BBICKAa3bIBaTh WIEH, (HOpPMYyIHpPOBaTH CBOU  MPEIOKEHUS
OTHOCHUTEIHHO BBITTOTHEHHUS TIPE/IJIOKEHHON 3a1a9H;

BEICTYNIAaTh C TPE3CHTAIMEH pPEe3yJbTaTOB TO3HABATEIHHOW JCSITEIBHOCTH,
MOJIYYCHHBIX CaMOCTOSITEIBHO WMJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBHITIOJHEHUU
XUMHUYECKOTO OSKCIEPUMEHTa, MPAKTUYECKONH pabdOThl IO WCCICIOBAHUIO CBONCTB
M3y4aeMbIX BEIICCTB, peain3alliu y4eOHOTO TpoekTa, W (HOPMYIUPOBATH BHIBOIBI
M0 pe3yJbTaTaM MPOBEJACHHBIX HCCICIOBAHUN ITyTEM COTJIACOBAHUS TO3UIUNA B XOJE
o0cyxKeHust 1 0OMeHa MHEHUSIMHU.

PerynsiTuBHbIe YHHBEpPCAJIbHbIE Y4eOHbIE eHCTBUS

CaMOCTOSITENIbHO  IUIAHUPOBaTh U  OCYILIECTBIISITh CBOIO  MO3HABATENIbHYIO
NeATeNbHOCTh, ONpenenss €€ Ield W 3aJayd, KOHTPOJUpOBaTh W II0 Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH MPEIJIaraéMblil aITOPUTM JCHCTBUI TIPH BBHITOJTHEHUN
y4eOHBIX U HCCIIEI0BATENbCKUX 3a71a4, BEIOMpaTh Haubosee 3hPeKTUBHBIN CrIOCO0 MX
pElIeHUs C YYETOM MOJIyYEHHUs HOBBIX 3HAHUM O BEHIECTBaX U XUMHUECKUX PEaKIUsIX;

OCYILIECTBJISIT ~ CAMOKOHTPOJIb ~ JEATEIbHOCTM Ha  OCHOBE CaMOaHallh3a
U CAMOOIICHKH.

22



[IpeameTHBIC pe3yIbTaThI OCBOCHHS MIPOTPaAMMBI 1o XUMUHU
Ha YIIyOJE€HHOM YpOBHE Ha YpPOBHE CpEIHEro oO0iiero oOpa3oBaHUS BKIIOYAIOT
cnerupuyueckne IT y4eOHOTO TMpeaMeTa «XUMHsS» HAydHbIEe 3HAHHS, yMEHUS
U CIIOCOOBI JICHCTBUHN 10 OCBOEHUIO, HHTEPIIPETAIINU U MMPEOOPA30BAHUIO 3HAHUH, BUIBI
JESTENHHOCTH TIO TOJTYYEHHUI0O HOBOTO 3HAHUS M TMPUMEHEHUIO 3HAHWUU B Pa3IMYHBIX
y4eOHBIX CHUTyallUsX, a TaKKe B pPEATbHBIX KU3HCHHBIX CHUTYaIllUsIX, CBSI3aHHBIX
C XuMHUeH. B mporpamMme 1Mo XuMu# MpeAMETHBIC pe3yJIbTaThl MPEACTABICHBI TI0 TOIaM
W3YYCHHSL.

HNPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «Opranmyeckasi XuMHUA» OTPAKAIOT:

c(hOpMUPOBAHHOCTh MPEACTABICHUI: O MECTE U 3HAYCHUU OPraHUYECKONW XUMHHU
B CHCTEME €CTECTBEHHBIX HayK M €€ pOJIK B OOECNEUYEHUU YCTOWYMBOTO DPa3BUTHUS
YeJIOBEYEeCTBa B PEUICHUM MPOOJEM 3KOJIOTUYECKOM, IHEPreTHUYECKOM M MHUIIEBOU
0€30MacHOCTH, B Pa3BUTHM MEIUIIUHBI, CO3/IaHUM HOBBIX MAaTEPHANOB, HOBBIX
UCTOYHUKOB DJHEPrud, B OOECHEYEHUU PAINMOHAIBHOTO MPUPOAONOIH30BAHUS,
B (h)OpMUPOBAHUHN MUPOBO33PEHHUS U OOIIEN KyIbTyphl YEIOBEKA, & TAKIKE IKOJIOTHUYECKU
000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBbIO U MPUPOJTHOU Cpelie;

BJIaJICHUE CUCTEMOU XUMUYECKUX 3HAHUHN, KOTOpasi BKIIOYAET:

OCHOBOTIOJIATAIOIINE MOHATHUS — XUMUYECKUM AJIIEMEHT, aTOM, SIIPO U SJIECKTPOHHAS
o0ojouka aroma, s-, p-, d-aToMHbIE OpOUTAIM, OCHOBHOE U BO30YKJIEHHOE COCTOSIHUS
aTomMa, TUOpUAM3alMS AaTOMHBIX OpOWTaneil, WOH, MOJEKyJa, BaJCHTHOCTD,
ANEKTPOOTPULIATENHLHOCTh, CTENEHb OKHUCIICHHS, XUMHUYECKasl CBSI3b, MOJIb, MOJSpHas
Macca, MOJISIpHBIA 00bEeM, YIJIEpOJHBIN CKelleT, (PyHKIHOHANbHAs TpyIMIa, pajaukal,
CTPYKTypHbIe (opMysnbsl (pa3BEepHYThIC, COKpAIICHHBIC, CKEJIETHBIE), H30MEPUs
CTPYKTypHasi U MPOCTPAHCTBEHHAs (TeOMeTprUUecKas), H30Mephbl, TOMOJIOTUYECKUM PS/I,
TOMOJIOTH, YTJIEBOJOPObI, KUCIOPO- U a30TCOJIEpKAIIUE OPTAHUYECKUE COCIUHEHUS,
MOHOMEP, MOJIUMEP, CTPYKTYPHOE 3BEHO, BLICOKOMOJIEKYJISIPHbIE COSTUHEHHUS;

TeopuH, 3aKoHbI (Tepuoauueckuii 3akoH /.M. MenneneeBa, Teopusi CTPOCHUS
oprannueckux BemectB A.M. byTiepoBa, 3aKOH COXpaHEHHUsS MacChl BEIIECTB, 3aKOH
COXpaHEHHSI U MPEBPALICHUS] YHEPTUHU MPU XUMUYECKUX PEAKIMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3bIK XUMHH, MHUPOBO33PEHUECKHE 3HAHUS, JIEKAIHME B OCHOBE
MOHMMAHUS TPUYUHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBJICHUN;

NOpEACTaBICHUSI O MEXaHU3MaxX XUMUUYECKUX peakui, TEepMOJUHAMUYECKUX
U KUHETHUYECKUX 3aKOHOMEPHOCTSAX HX MPOTEKaHUs, O B3aUMHOM BIIMSIHUM aTOMOB
U TPyIIl aTOMOB B MOJEKyJaxX (MHIYKTUBHBIA U Me30MEpHBIN 3(PhEKThl, OpUEHTAHTHI
[ u Il pona);

(aKTOJIOTUYECKHE CBEJICHHS O CBOWCTBAX, COCTaBe, MOJY4YEHUU U 0€30macHOM
WCIIOJIB30BaHUM BaXKHEUIIMX OPraHUYECKUX BEHIECTB B OBITY M MPAKTUYECKOU
JESATENIbHOCTU 4YeJIOBEKa, OOIIMX HAy4YHBIX MPUHIMIAX XUMUYECKOTO IPOU3BOJICTBA
(Ha mpuMepe ITPOU3BOJICTBA METAHOJIA, TEPEPa0OTKH HEDTH);
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c(hOpPMUPOBAHHOCTh YMEHUMN: BBISBIATH XapaKTEpHbIE MPU3HAKU TOHATHH,
YCTaHaBJIMBAaTh MX B3aUMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOUIUE  TOHATHS
MIPU OMUCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHEHU;

c(hOpMUPOBAHHOCTb YMEHHUIA:

UCIIOIb30BaTh XUMUUYECKYI0 CHUMBOJIMKY JUISi COCTAaBJICHHS MOJEKYJISPHBIX
U CTPYKTYPHBIX (pa3BEpHYTHIX, COKPAIEHHBIX M CKEJIETHBIX) (HOPMyN OpraHUYECKUX
BELIECTB;

COCTaBIIATh YpPaBHEHUS XHUMHUYECKUX PEAKUUM U pacKpblBaTh HUX CYIIHOCTH:
OKHCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIUN MOCPEJCTBOM COCTABJICHUS AJIEKTPOHHOTO
OasaHca 3THX peakiuii, peakiuii MOHHOTO OOMEHa MYTEeM COCTABJICHUS UX IMOJHBIX
Y COKpAIIIEHHBIX HOHHBIX YPaBHEHUI;

U3rOTaBIUBATh MOJEIU MOJIEKYJ OpPraHWYECKUX BEHIECTB MJisd WITIOCTPALINU
UX XUMUYECKOTO ¥ MPOCTPAHCTBEHHOI'O CTPOEHUS,

c(hOpPMUPOBAHHOCTh YMEHHI: YCTaHaBIMBAaTh NPUHAICKHOCTh HM3YYEHHBIX
OpraHUYECKUX BELIECTB MO UX COCTABY M CTPOCHUIO K OMPEAEIICHHOMY KiaccCy/TpyIie
COCIMHEHU, NaBaThb MM Ha3BaHUs Mo cucremarudyeckod HomeHkiarype (IUPAC)
U MPUBOJIUTH TPUBUAIIbHBIC HA3BaHUS NIl OTJEIBHBIX MPEACTaBUTENCH OPraHUuYECKUX
BEIIECTB  (STUJIEH, AalleTUJIEH, TOJYOJ, T[JUIEPUH, OSTUICHIJIUKOIb, (EHO,
dbopmanbpaeru, ameTanbAeru, aleToH, MypaBbHHash KHCIIOTa, YKCYCHas KHUCJIOTa,
CTEapUHOBAs, OJICMHOBAs, NAJIbMUTUHOBAS KHUCIOTHI, TJIMIIMH, allaHWH, MalbTO3a,
bpyKTO3a, AaHWINH, TUBUHUI, U30IPEH, XJIOPOIPEH, CTUPOI U APYTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS ONPENENATh BUJ XUMUUECKON CBA3U B OPraHUYECKUX
coeIMHEHUX (KOBaJICHTHAsI U UOHHAsSI CBAA3b, G- U M-CBS3b, BOJAOPOAHAS CBSI3b);

c(hOPMUPOBAHHOCTh yYMEHHUSA MPUMEHATh IOJIOKEHHUS TEOPUH  CTPOCHUS
oprannueckux BemiecTB A.M. BytiepoBa st OOBSICHEHHS 3aBHCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepH30BaTh COCTaB, CTPOEHUE, (PU3NUECKHUE
Y XUMHUYECKHUE CBOMCTBA TUITMYHBIX MPEICTaBUTENEH Pa3TUYHBIX KJIACCOB OPTaHUYECKUX
BEILIECTB: AJIKAHOB, LHMKJIOAIKAHOB, AJIKEHOB, alKaJUEHOB, AJIKWHOB, apOMaTUYECKHUX
YIJIEBOJIOPO/IOB, CHUPTOB, albJACTHIOB, KETOHOB, KapOOHOBBIX KHCIOT, HPOCTHIX
U CIIOXKHBIX 3(UPOB, XKUPOB, HUTPOCOCIUHEHUN U aMUHOB, aMHUHOKHUCIOT, OEIJIKOB,
yIJIEBOAOB (MOHO-, JU- W TMOJUCAXapHuJ0B), WUIIOCTPUPOBATH T'€HETUYECKYIO CBS3h
MEXJIy  HUMH  ypaBHEHUSIMH  COOTBETCTBYIOIIMX  XHMHUYECKHUX  pEaKIHid
C UCIOJIb30BAaHUEM CTPYKTYPHBIX (POopMyT;

c(hOpMUPOBAHHOCTh YMEHHS MOJITBEPK/IaTh Ha KOHKPETHBIX MPUMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPraHMYECKUX COEIMHEHUN OT KPaTHOCTH
Y TUIIa KOBAJICHTHOU CBS3U (G- U M-CBSI3U), B3AUMHOI'O BJIMSIHUS aTOMOB U IPYIIN aTOMOB
B MOJIEKYJIax;

c(hOpPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh HWCTOYHUKHU YTIIEBOJOPOTHOIO
ChIpbsi (He(Th, MPUPOIHBIN Ta3, yTrojb), CIIOCOOBI €ro MmepepaboTKu U MPAKTUYECKOE
MIPUMEHEHHUE MTPOIYKTOB NEPepadbOTKU;
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c(hOpPMHUPOBAHHOCTH BJIAJICHHS CHCTEMOW 3HAHUIA O €CTECTBEHHO-HAYYHBIX METOIaX
MMO3HAHUS — HAONIOACHUN, W3MEPEHUH, MOICIHPOBAHUHU, IKCICPHUMEHTE (pealbHOM
¥ MBICIICHHOM) ¥ YMEHHUSI IPUMECHSTH 3T 3HAHMUS;

c(OpPMHUPOBAHHOCTh YMEHHS TMPUMEHSITh OCHOBHBIC OMEPAIlMH MBICITUTEIBHON
NeATEIbHOCTY — aHaJlu3 M CHUHTE3, CpaBHEHHE, OOOOIIeHHEe, CHCTEMaTH3aIluIo,
BBISIBJICHUE TMPUIMHHO-CICACTBEHHBIX CBS3€M — I W3Y4YEHUS CBOWCTB BEIIECTB
Y XUMHAYECKUX PEAKIIUN;

c(OPMHUPOBAHHOCTh YMEHHI: BBISABISITH B3aUMOCBS3h XHMHUYCCKUX 3HAHHUH
C TIOHSTHSIMU ¥ TPEJCTABICHUSIMHA IPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JJIs O0Jiee
OCO3HAHHOTO TOHWMAHMS CYNTHOCTH MAaTE€pUaIbHOTO E€IMHCTBA MHUpPA, HCIIOIH30BATh
CUCTEMHBIC 3HAHHUS IO OPTaHUYECKOM XUMHH I OOBSICHEHHS M NPOTHO3HPOBAHMS
SIBJICHUI, UMEIOTINX €CTECTBCHHO-HAYYHYIO MTPUPOTY;

c(hOPMHUPOBAHHOCTh YMEHUMW: TMPOBOJUTH PACUETHI MO XUMUYECKUM (HopMysam
¥ YpaBHEHUSM XHUMHYECKUX PEAKIUH C HCTOIb30BaHNEeM (DU3UICCKUX BEITWYNH (Macca,
00beM Tra30B, KOJIUYECTBO BEIIECTBA), XapaKTEPUIYIOIIHNX BEUIECTBA C KOJIMUYECTBEHHON
CTOPOHBI: PAacUeThl M0 HAXOXKICHUIO XUMHYECKOW (hOPMYJIIBI BEIIECTBA 1O M3BECTHBIM
MAacCCOBBIM JIOJSIM XHUMHYECKHX DJIEMEHTOB, MPOAYKTaM CrOpaHus, IUJIOTHOCTH
ra3o000pa3HbIX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATH, AHAJIU3UPOBATH M OICHUBATH
C MO3UIIUNA FKOJOTHYECKON 0€30MaCHOCTU MOCIEACTBUS OBITOBOM U MPOU3BOICTBEHHON
NEATCIPHOCTH YEJOBEKa, CBS3aHHOM C TepepabOTKOM BEIIEeCTB, HCMOJIH30BaTh
MOJIYYCHHBIC 3HAHUS IS TPUHSATHS TPAMOTHBIX PENICHWH MpoOJeM B CUTyaIusx,
CBSI3aHHBIX C XMMHEH;

c(OPMHUPOBAHHOCTh yMEHUH: CaMOCTOSITEIbHO IUTAHUPOBATh W  TPOBOJUTH
XUMUYECKUN IKCTIEPUMEHT (MOJIyYCHUE W M3YYCHHE CBOWCTB OPTaHUYECKUX BEIIECTB,
KaueCTBEHHBIC PEAKIIUU YTIICBOJOPOJOB PA3IMYHBIX KJIACCOB U KHCIIOPOCOICPIKAIIIX
OpraHWYECKUX BEIECTB, PEIICHHE SKCIICPUMEHTAIBHBIX 3aJlad I0 PAaCIO3HABAHHUIO
OpPraHMYEeCKUX BEIIECTB) ¢ COOJIOJAEHHEM TIpaBWi  O€30MmacHOro  oOpalleHus
C BEIIECTBAMU U JIAOOPATOPHBIM 000py10BaHUEM, (POPMYITHPOBATH IETh UCCIICTOBAHNUSA,
MPEACTABIATh B PAa3IUIHON (OpME pe3ynbTaThl JKCIEPUMEHTA, aHAIU3UPOBATH
1 OIICHHUBATh UX JTOCTOBEPHOCTE;

c(hOpMUPOBAHHOCTb YMEHHUIA:

coONoAaTh MpaBuia HSKOJOTHYECKH 1€IeCO00pa3HOTO TIOBEJCHUSI B  OBITY
U TPYIOBOH MACSATEIBHOCTH B IICNISIX COXPAHCHHUS CBOETO 3/I0POBBS, OKpPYXKAIOIIEH
MPUPOTHON CPEIbI U JJOCTHKCHUS €€ YCTOWYNBOTO PA3BUTHS;

OCO3HaBaTh OIIACHOCTh TOKCHYECKOTO JEHCTBUS Ha JKHBBIC OPTraHU3MBI
OTIpEeICIICHHBIX OPraHMYeCKUX BEIISCTB, IIOHUMas cMbIc nokaszaTens IT/1K;

aHAJIU3MPOBATh  IICJIECOOOPA3HOCTh INPHUMEHCHUS  OPTraHHMYECKHX  BCIICCTB
B ITPOMBINIUICHHOCTH U B OBITY C TOYKH 3PCHUSI COOTHOIIECHUS PUCK-TTI0JIB3a;

c(OPMHUPOBAHHOCTh ~ YMCHHH:  OCYIIECTBISATh  IICJICHANPABICHHBIM  TTOWCK
XUMUYECKON WHGOPMAIMK B Pa3IUYHBIX HCTOYHWKAX (HAydHas M ydeOHO-HAyJIHAS
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JauTeparypa, cpeAcTBa maccoBoll uHpopmanuu, MHTEpHET M Apyrue), KpUTHUYECKU
aHAIM3UPOBaTh XMMHYECKYI0 HH(pOpMaluio, mepepadaTbiBaTh €€ W HUCIO0JIb30BaTh
B COOTBETCTBHUU C MOCTABJIEHHON Y4eOHOU 3a1aue.

[IpenmeTHBIC PE3yIbTaThl OCBOCHUS Kypca «OQ0mas u HeopraHudeckasi XUMHsD)
OTPaXKaIOT:

c(hOpMUPOBAHHOCTb MPEICTABIICHUM:

0 MaTepuaJbHOM EIMHCTBE MHUPA, 3aKOHOMEPHOCTSX M TO3HABAEMOCTH SIBIICHUU
MPUPOJBI, O MECTE M 3HAYCHUU XHMHH B CHCTEME E€CTECTBEHHBIX HAyK M €€ POJIH
B OO0ECIEYEHUN YCTOWYMBOTO PA3BHUTHSI, B PEHICHUU TMPOOJIEM DKOJIOTHYECKOM,
DHEPTreTUYECKON U MHINEeBONW 0€30MMacCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX
MaTepHayioB, HOBBIX HWCTOYHHUKOB DHEPIHH, B OOCCICUYCHHH PAIMOHAIBHOTO
MIPUPOIOTIOIB30BaHUSI, B (POPMUPOBAHINN MUPOBO33PEHUS M OOIIEH KyJIbTYphl YeIOBEKa,
a TaKKe YKOJOTUYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U IPUPOTHOU
cpene;

c(hOpMHUPOBAHHOCTH BIAJACHUS CHCTEMON XUMHUYECKUX 3HAHHM, KOTOpast BKIIFOYACT:

OCHOBOITOJIATAIOIINAE TTOHSATHUS — XUMUUYECKHUI SJIEMEHT, aTOM, SIAPO aTOMa, U30TOTIBI,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OPOUTAIIN, OCHOBHOE U BO30YXKIECHHOE
COCTOSIHHSI aTOMa, THOPUIU3AIHS aTOMHBIX OpOUTANICH, NOH, MOJIEKYJla, BAJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, CTETNICHh OKHUCIICHWS, XHMHUYECKas CBS3b (KOBAJICHTHAS,
WOHHAS, METaJUIMYECKasi, BOJOPOJHAs), KPUCTAIMYECKAs pelIeTKa, XUMHUYECKas
peakiusi, pacTBOpP, SIAEKTPOJIUTHI, HEANEKTPOIUTHI, ICKTPOJUTHISCKAS TUCCOIHAITHS,
CTCTICHh JTUCCOIMAIIMM, BOJOPOMHBIA IOKa3aTeilb, OKHUCIUTENh, BOCCTAHOBUTEIND,
TEII0BOM A (PEKT XUMHUIECKON PEaKINK, CKOPOCTh XUMUYECKON PEaKINH, XUMHUIECKOEe
paBHOBECHE;

TEOPUH W 3aKOHBI (TEOPHS JJICKTPOIUTHYECCKOW MHUCCOIUAINN, MEePUOIAYSCKHUMA
3akoH J[.1I. MeHnneneeBa, 3aKOH COXPaHEHUs MAcCChl BELIECTB, 3aKOH COXpPAaHEHUS
W TIPEBpAIICHUS DHEPTUU TMPU XUMHUYECKUX DPEAKIUAX, 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JCHCTBYIONINX MacC), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUH SI3BIK XUMUH,
MHUPOBO33pEHUYECKAE 3HAHUWSA, JIekKAIlMe B OCHOBE TOHUMAHHS TMPUYHHHOCTH
U CHCTEMHOCTH XHMHYECKUX SBJICHUH; COBPEMEHHBIC TPEICTABICHUS O CTPOCHUU
BEII[ECTBAa HA AaTOMHOM, HOHHO-MOJIEKYJISIPHOM U HAJMOJIEKYJISIPHOM YPOBHSIX;

NPEICTABICHUS O MEXaHW3MaX XUMUYECKHX pEeaKIuil, TEePMOINHAMUYECKHIX
U KWHETUYECKHX 3aKOHOMEPHOCTSX HX MPOTEKaHUSA, O XHUMHYECKOM PAaBHOBECHH,
pacTBOpAax M AUCIIEPCHBIX CHCTEMAX;

(aKkTOJIOTHYECKHE CBEICHHSI O CBOWCTBAaX, COCTaBe, MOJYYCHHMH M 0Oe30macHOM
WCIIOJIP30BAHUY BaXXHEUITUX HEOPTAaHWUYECKUX BEIIECTB B OBITY W TPAKTUYCCKOUN
JESTENHPHOCTH YEIOBEKa, OOITUX HAYIHBIX IPUHIIUIIAX XUMHUYIECKOTO TTPOU3BOICTRA,;

c(OPMHUPOBAHHOCTh yMEHUH: BBISBIATH XapakTEPHBIC TMPU3HAKU TIOHSTHH,
yCTaHaBIMBAaTh WX B3aWMOCBS3b, HCIIOJNB30BAaTh COOTBETCTBYIOIINE  IOHSATHS
MIPY ONMCAaHUH HEOPTaHWYECKHUX BEIIECTB U UX MPEBPAICHUN;
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chOpPMUPOBAHHOCTh ~ YMEHHUSI  HCHOJb30BAaTh  XUMHYECKYIO  CUMBOJHUKY
JUIsL  cOCTaBlIeHHsT (OpMyN BEIIECTB M yPaBHEHHM XUMHUUYECKUX PEaKIui,
cucremarnueckyto HoMmeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMNPEIECISATh BAJCHTHOCTh U CTENEHb OKHUCIICHUS
XUMHUUYECKHUX AJIEMEHTOB B COCIMHEHUSX, BUJI XUMUYECKOU CBA3U (KOBAJIECHTHAsI, MOHHAS,
MeTaJIJTMYecKasi, BOJIOPOIHAS ), TUIl KPUCTAINTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;
c()OPMUPOBAHHOCTb  yMEHUSI OOBSICHATH  3aBUCHMOCTH  CBOWMCTB  BEILECTB
OT BHUJIa XHUMHYECKOW CBSI3M W THUNA KPUCTALUIMYECKOM pEIIeTKH, OOMEHHBIH
U JOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHMs KOBAJICHTHOU CBSI3H;
c(hOpMUPOBAHHOCTb YMEHHUIA:

KJIacCU(UIIMPOBATh: HEOPTraHWYECKUE BEIIECTBA IO HMX COCTaBy, XUMHUYECKHUE
peakiuu MO pPa3IuYHBIM MpHU3HAKaM (YUCIYy M COCTaBy pearupyrolux BeIeCTB,
TeioBOMy 3(deKkTy peakuuu, HU3MEHEHUIO CTENEeHEH OKHUCJICHUs 3JIEMEHTOB,
00paTUMOCTH, YYACTHIO KaTallu3aTopa U IpyTHE);

CaMOCTOSITENIbHO BBIOMpATh OCHOBAaHHMS M KpPUTEPUU ISl KIAacCU(pUKAIUU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaAKIUi;

c(hOPMUPOBAHHOCTh yYMEHHUSI PACKPBIBATH CMBICI MEPUOJUYECKOTO 3aKOHa
J.1. MenzeneeBa U JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOUIYI0, OOBICHUTEIBHYIO
U IPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTb YMEHHUIA:

XapaKTEPU30BaTh JIEKTPOHHOE CTPOCHUE ATOMOB U1 MOHOB XUMHYECKHUX 3JIEMEHTOB
nepporo—yerseproro nepuogoB Ilepumommueckoit cucremsl .M. Menneneesa,
UCIIOJNB3YSI TOHSATUSI «IHEPreTUUYECKUE YPOBHUY», «IHEPreTUUYECKUE MOTyPOBHMY,
«s-, p-, d-aToMHBIE OPOUTATINY, KOCHOBHOE U BO30YKIEHHOE YHEPTETUUECKUE COCTOSIHUS
aToMay;

OOBSICHSATh 3aKOHOMEPHOCTH HM3MEHEHUSI CBOMCTB XMMHUUYECKUX BJIEMEHTOB U MX
coeqMHeHur no nepuoaam u rpynnam Ilepuonnueckon cucrembl .M. Menneneena,
BAJICHTHBIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMUS UX AJIEKTPOHHBIX
000J10Y€K;

c(hOpMUPOBAHHOCTh YMEHHM: XapaKTepHu30BaTh (OMUCHIBATH) OOIIHME XUMUYECKUE
CBOICTBA BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHUE N€HETUUYECKOMN
CBSI3M  MEXKJy  HEOPraHMYECKMMH  BEIIECTBAMM C  [OMOIIBID  YPaBHEHHM
COOTBETCTBYIOIINX XUMHUECKUX PEaKIIHil;

c(hOpMUPOBAHHOCTh YMEHUS PACKPHIBATH CYIITHOCTD:

OKHMCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUA  TOCPEICTBOM  COCTaBJICHUSA
AIEKTPOHHOTO OallaHCca ATUX PEAKIUi; peakluii HOHHOTO OOMEHA ITyTEeM COCTaBICHUS UX
MOJTHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUH; peakinuili THAPOIN3a;

peakiuii KoMIUIeKcooOpa3oBaHus (Ha NpUMEpe THUAPOKCOKOMIUIEKCOB IIMHKA
U aJTIOMUHUSA);
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c(hOpMUPOBAHHOCTH YMEHUSI OOBSICHATH 3aKOHOMEPHOCTHU MPOTEKAHUS XUMUYECKUX
peaKkIuil ¢ y4eTOM MX YHEPTeTHUECKUX XapPaKTEPUCTHUK, XapaKTep U3MEHEHHUS CKOPOCTH
XUMUYECKON peakiud B 3aBUCUMOCTH OT Pa3IMYHBIX (DAKTOPOB, a TaKXKE XapakTep
CMEIIECHUS] XUMUUYECKOTO PAaBHOBECHS O] BIUSHUEM BHEIIHUX BO3ACHCTBUM (MIPUHLINM
Jle lllarenbe);

c(hOpPMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh XUMHUYECKHE PEAKINH, JIeKAIlHe
B OCHOBE IPOMBIIIJIEHHOTO MOJY4YeHUsI CEPHOM KHUCJIOTHI, aMMHUaKa, OOlLIME HAy4YHbIE
MPUHIIUTIBI XUMUYECKUX MIPOU3BO/ICTB; 1eIeco00pa3HOCTh MPUMEHEHUS
HEOPTaHMYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIICHUS
PUCK-TI0NB3a;

c(hOpPMUPOBAHHOCTH BIIAJICHUS] CUCTEMOU 3HAHUUA O METOJaX HAyYHOTO MO3HAHUS
SABJICHUNU TPUPOABI — HAONIOJEHUE, W3MEpPEHHE, MOJCIUPOBAHUE, HKCIEPUMEHT
(peaJsibHBINM U MBICIICHHBI ), UCIIOIB3YEMBIX B €CTECTBEHHBIX HAYKaX, YMEHUS IPUMEHSATh
ATU 3HAHUS TPU HKCIEPUMEHTAIBHOM HCCIIEIOBAHUU BEIIECTB M MJII OOBSCHEHUS
XUMUYECKUX SIBIECHUN, HUMEIOIIUX MECTO B MPUPOJE, MPAKTUYECKOU EATeIIbHOCTH
YeJIOBEKA U B TIOBCETHEBHOM XKU3HH;

c(hOpPMUPOBAHHOCTh YMEHHSI BBISIBISATH B3aUMOCBSI3b XUMUUYECKUX 3HAHUU
C TOHSATUAMU U MPEJICTABICHUSIMH APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JIJIsi OoJiee
OCO3HAHHOT'O MIOHUMAaHUS MaTEPUAIBLHOTO €JUHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHUS TPOBOAUTH PACUETHI:

C UCTIOJb30BAaHUEM MOHSATUN «MaccoBas J0Js BEIIECTBA B PACTBOPE» U «MOJSIpHAs
KOHIICHTpAIUs»;

Macchl BelecTBa WM 00beMa raza mo M3BECTHOMY KOJWYECTBY BEIIECTBA, Macce
iU 00beMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIMH BELIECTB;

TeroBoro 3 (exra peakuu;

3HAYEHUS! BOJOPOJHOTO TMOKAa3aTessi PaCTBOPOB KUCIOT W IIENOYEl C M3BECTHOM
CTEIMEHbIO JTUCCOIUAIINH;

Macchl (0ObeMa, KOJMYECTBa BEIIECTBA) MPOAYKTa pEAKIUU, €CIU OJIHO
W3 HCXOJHBIX BEIIECTB JaHO B BHJIE pacTBOpa C OIPEACICHHONM MAacCOBOM HOJIEH
PACTBOPEHHOIO BEIIECTBA WJIH JJAHO B U30BITKE (MMEET MPUMECH );

JIOJIM BBIXOJIa TPOJIYKTa PEAKIIUH;

00BbEMHBIX OTHOIIEHUH Ta30B;

c(hOPMUPOBAHHOCTh YMEHUN: CAMOCTOSITENIbHO IUIAHUPOBaTh U TMPOBOJUTH
XUMUYECKUN SKCIEPUMEHT (MIPOBEACHUE pEaKIMii MOHHOTO OOMEHa, MOJITBEPKIICHHE
KaueCTBEHHOI'0 COCTaBa HEOPraHMYECKUX BEIIECTB, OMPENENIEHUE CpeAbl PACTBOPOB
BEIIECTB C TOMOINBI0 HMHIAUKATOPOB, HM3YYCHUE BIMUSHUS pPa3IUYHBIX (HAKTOPOB
Ha CKOPOCTh XUMHYECKOW pEaKIUH, PEHICHUE DKCIEPUMEHTAIbHBIX 3a/a4 MO TeMaMm
«Metamnbe» u «Hemeramisl»y) ¢ coOnmtoJeHUEM MpaBuil 0e30MacHOro oOpalieHus
C BEIIECTBaMU U J1a0OPaTOPHBIM 000PYI0BaHUEM, (DOPMYIUPOBATH 1IETh UCCIEIOBAHUS,
MPEACTaBIATh B Pa3NUYHOM (PopMe pe3ynbTaThl JKCIEPUMEHTA, AaHAIU3UPOBATH
U OIIEHUBATh UX JIOCTOBEPHOCTb;
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c(hOpMUPOBAHHOCTh YMEHUH: COOMIOJATh TMpaBUia IMOJIB30BAHHUS XUMHUYECKOU
MOCYI0M U TaOOPaTOPHBIM 000PY0BAaHUEM, OOpAIIEHUS C BEIIECTBAMHU B COOTBETCTBUU
C UHCTPYKIUSMHU IO BBIMOJHEHUIO JJAOOPATOPHBIX XUMHUYECKUX OIBITOB, YKOJIOTUYECKHU
1e71ecO000pa3HOTO MOBEACHUSL B OBITY M TPYJIOBOM NIESITEIHHOCTH B IEJISIX COXPAHECHUS
CBOETO 3JI0POBbS, OKPYXKAIOWIECH MPUPOJHOW Cpenbl U JOCTHKEHUS €€ YCTOMYMBOIO
pa3BUTHS, OCO3HABATH OIMACHOCTh TOKCHYECKOTO JCWCTBUS HAa JKUBBIC OPTraHU3MBI
ONPEAEIECHHBIX HEOPraHNUYECKUX BEIIECTB, TOHUMAas cMbica nokazareis [1/K;

c(hOpPMUPOBAHHOCTh ~ YMEHHMI:  OCYIIECTBJISITh  IEJICHAMPABICHHBIA  TOUCK
XUMUYECKON HH(pOpMAIUU B Pa3IMYHBIX HCTOUYHHMKAX (Hay4yHas W YydyeOHO-Hay4Has
auTepaTypa, cpeiacTtBa maccoBodM uH(opmaruu, WHTepHET U Jpyrue), KpUTHUECKU
aHAJU3UPOBATh XHWMHYECKYI0 HHQOpMaIuio, nepepadarbiBaTh €€ U HCIOJIb30BATh
B COOTBETCTBHUU C MOCTABJIEHHON Y4eOHOU 3a1auei.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBanue
No KomuuectBO OcCHOBHBIE BUIBI JIEATEILHOCTH
pas3esioB U TEM [IporpamMHoOe conepxkanue
/o 4acoB o0y4aromuxcs

y4e0HOTO IpeaAMeTa

Paznen 1. Teopernueckue oOCH

OBbI opra}mquKoﬁ XUMHH

1.1

[Ipeamer opranmyeckoit
XUMHH.

Teopus ctpoeHus
OpPraHNYECKUX
COEIMHEHUN

A. M. bytneposa

8

[IpenMet u 3HaUEHHE OPTAHUYECKON
XUMUH, TPEICTaBICHUE O MHOTOOOpa3uu
OPraHUYECKUX COCIMHCHUM.
DIIEKTPOHHOE CTPOCHUE aToMa
yTaepoJia: OCHOBHOE U BO30YKJIEHHOE
cocTosiHUA. BaneHTHbIE BO3MOXKHOCTH
aroma yriuepona. XuMHU4ecKas CBA3b

B OPTaHUYECKUX COCAUHEHUSX.

Tunel TtuOpuM3aIMK aTOMa yriiepoja.
Mexanu3Mbl 00pa30BaHKs KOBAJIEHTHOMN
CBsI3U (OOMEHHBIN U TJOHOPHO-
AKIIEITOPHBI).

Turnel nepekpbIBaHUS ATOMHBIX
opOuTanei: 6- 1 m-CBA3M.

OnunHapHas, ABOWHAS U TPONHAS CBS3b.
Cnoco0sI pa3pbiBa CBA3EH B MOJIEKYJIaX
oprannueckux Bemiects. [lonsTue

0 CBOOOJTHOM pajuKaie, Hykieoduie

U 3JeKTpoduie.

PackpbiBaTh cMBICIT H3y4aeMbIX
MOHSATUM (BBIETSATh UX XapaKTEepPHbIE
MPU3HAKU) U IPUMEHSTH 3TH MOHATHS
IIpU OMHMCAHUU COCTaBa U CTPOCHHUS
BEIIECTB, JJI O0OBSICHEHUS
OT/ICJIbHBIX (DAKTOB U SBJICHUMU.
PackpbIBaTh CMBICIT TOT0KEHUH
TEOPUU CTPOCHUS OPraHUYECKUX
BemectB A. M. bytneposa

U IPUMEHSATD UX JJIs1 OOBICHEHUS
3aBUCHUMOCTH CBOMCTB BELIECTB

OT COCTaBa U CTPOCHHUSI.
Hcnonb30BaTh XUMHUECKYIO
CHUMBOJIUKY JIJI1 COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEepHYTHIX, COKPAIICHHBIX,
CKEJIETHBIX ) (DOPMYJT OpraHUYECKUX
BEIIECTB.

OrnpenensiTe BUIbl XUMHUECKOM
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Teopust CTpOEHHUS OPraHUYECKUX
coequneHnii A.M. bytieposa u ee

COBPEMEHHOE pPa3BUTUE — CTPYKTYpHas

TEOPUSI OPTaHUUECKUX COCTUHEHUH.
3HaYEHHE TEOPUU CTPOCHUS
OPraHUYECKUX COETUHEHUM.
MonekynsipHbIE U CTPYKTYpHbIE
dbopmyibl. CTpyKTypHBIE POPMYJIIBI
pa3JIMYHbBIX BUJIOB: pa3BepHYyTAasl,
COKpalleHHasl, CKEeJIETHas.
N3omepust. Buael usomepuu:
CTPYKTypHasi, IPOCTPAHCTBEHHASI.
DnekTpoHHbIe 3G (HEKTHI B MOJIEKYIaX
OPraHUYECKUX COCTUHCHUM.
NHayKTUBHBIN 1 ME30MEPHBIN

3 PexThI.

[Ipencrasienue o kiaccupukanuu
OpTraHUYECKUX BEIIECTB.

[Tonsrtue o GpyHKIIMOHATBHOM IPYIIIIE.

I'omonorus. I'oMosiornueckue psiibl.
HomenknaTtypa oprannyeckux
COeMHEHUHN (CHUCTeMaTH4YecKas

Y TPYMBHUAJbHBIC HA3BAHMUS).
OcobeHHoCTH U KIaccuukarus
OPraHUYECKUX PEAKLIUU.
OKuCINTENPHO-BOCCTAHOBUTEBHBIE
pEaKIMyi B OPraHuYECKON XUMUHU.

CBsI3U (OAMHAPHBIE, KPATHBIE)

B OPraHMYECKUX COCTUHECHUSX.
XapakTepu3oBaTh POJIb U 3HAYCHUE
OpPraHUYECKON XMMUU B pPEIICHUH
POOJIEM SKOJTOTUUECKOM, TTUIIIEBOM
0€30MacHOCTHU, B Pa3BUTUH
MEIUIIMHBI, CO3TaHUH HOBBIX
MaTepuaaoB, B 00ECIICUeHUH
palMOHATBHOTO
MIPUPOJIOTIOIB30BAHNS,
NOATBEPKAATh €€ CBSI3b C IPYTUMU
HayKaMHU.

Hcnonw3oBats MoaenH
OPTaHUYECKHUX BEIIECTB

JUTSL WILTIOCTPAIMH UX XUMHYECKOTO
U TIPOCTPAHCTBEHHOTO CTPOCHMSI.
Habnronats u onuceiBaTh
JIEMOHCTPAIIMOHHBIC OIBITHI,
IIPOBOJIMTH M OIUCHIBATH
71a00pPaTOPHBIE OTBITHI
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IKCcrepUMeHTATbHbIE METO/IbI
U3y4YeHHs BelleCTB U UX NMpeBpalleHuii:
¢ JleMoHCTpanuu:

— O3HaKOMJIEHHE ¢ o0pa3laMu
OpraHUYECKUX BEIIECTB U MaTepHAIaMU
Ha UX OCHOBE;

—  OTIBITHI 11O TIPEBPAIICHHIO
OpraHUYECKUX BEIIECTB MPU HATPEBAHUU
(m1aBneHue, oOyrIMBaHUE U TOPEHUE).

o JlaGopaTopHBIE ONBITHI:

— MOJETUPOBAHHIE MOJIEKYJT
OpraHUYECKUX BEIICCTB

Hroro no pasgeny

Pa3nea 2. YrieBoaopoabl

2.1

[IpenenbHbie
YIJIEBOIOPOIBI —
aJIKaHbI, IUKIIOAJIKAHbI

Aunkanbl. ['OMOJIOTHYECKUH PSIJT ATKAHOB,
oOmast popmyJsia, HOMEHKIATypa

Y U30MepHUs. DNEKTPOHHOE

Y MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI AIKAHOB, Sp°-TUOPUIU3aIIUS
ATOMHBIX OpOuTane yrieposia, G-CBs3b.
Du3nyeCcKnue CBOMCTBA aJTKAHOB.
XVMHUYECKHE CBOVCTBA AJIKAHOB: PEAKIINU
3aMENICHUS, U30MEPHU3ALINH,
JNEeTUAPUPOBAHUS, IIUKIIU3AIUH,
MUPOJIN3a, KPEKUHTA, TOPEHMUS.
Haxoxnenue B mpupojae. CriocoOs

Brnaners nzydyaeMbIMU XUMHUYECKUMU
MOHSATHUSIMH.

BBISBIISATE XapaKTepHBIC TPU3HAKA
MOHATUH, YCTAaHABINBATh UX
B3aHMMOCBS3b, HCIIOJIL30BaTh
COOTBETCTBYIOLLUE ITOHATHUS

[P ONTMCAHUU COCTaBa, CTPOCHUS
Y MPEBPAIIECHUN OPraHNYeCKUX
COCTMHECHUI.

Hcnonp30BaTh XUMUYECKYHO
CHMBOJIMKY JUJISI COCTaBJIEHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX
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MOJIYYEHUSI U IPUMEHEHUE aJIKAaHOB.
Huxnoankanel. O6mas hopmyna,
HOMEHKJIaTypa U U30MEpHS.
Oco0eHHOCTH CTPOCHUS U XUMUUYECKUX
CBOMCTB MaJbIX (IIUKJIONPOINaH,
UKJIOOYTaH) U OOBIYHBIX (IIMKJIOTIEHTAH,
IIUKJIOTEKCaH) IMKI0aTKaHOB. CTI0COOBI
MOJIYYEHHUS U IPUMEHEHUE ITUKIIOATKAHOB

2.2

HenpenenbHbie
YIJIEBOIOPOBI:
AJIKEHBI, AJKAUCHBI,
AJIKUHBI

14

Aunkensbl. ['OMOJIOTHYECKUH PSIJT ATKEHOB,
oOmast popmyJiia, HOMEHKJIATYypa.
DJIEKTPOHHOE U MMPOCTPAHCTBEHHOE
CTPOCHHUE MOJIEKY] AJIKEHOB,
Sp>-ruOpHM3aIMs aTOMHBIX OpOUTasIei
yriiepoaa, 6- u m-CBsi3u. CTpyKTypHas U
reoMeTpudeckas (yuc-mparnc-) i30Mepus.
duU3UYECKUE CBOMCTBA aJIKEHOB.
XVMUUYECKHE CBOWCTBA: PEAKIIUNA
MIPHUCOCIMHEHUS, 3aMEICHUS

B 0i-TIOJIO’KEHHUE TIPH IBOMHOM CBSI3H,
MOJTUMEPH3AINN U OKUCTICHHUS.
lIpedocmaenenue o mexanuzme peaxyuu
INEKMPOPUILHO20 NPUCOCOUHEHUL.
[IpaBuno MapkoBHukoBa. KauecTBeHHBIE
peaKuuy Ha JBOWHYIO CBSA3b.

CnocoObl onyyeHus: 1 IpUMEHEHUE
AJIKEHOB.

Anxkanuensl. Kimaccudukanms

(pa3BepHyTOM, COKpAIICHHOM,
CKEJIETHOW ) OopMyJT YTIIEBOIOPO/IOB.
VYcranaBiauBaTh NPUHAIJICKHOCTD
BEILIECTB K OMPEACICHHOMY KJIaccy
YTJIEBOJIOPOJIOB IO COCTaBY

U CTPOEHHUIO, HA3bIBATh UX

M0 CUCTEeMAaTUYECKO HOMEHKJIIATYPE;
IPUBOJIUTH TPUBUATHLHBIC HA3BAHUS
OT/ICJIbHBIX MPECTABUTENCH
YTJIEBOJOPOIOB.

OnpenensTe BUIbl XUMHAYECKOMN
CBSI3U B MOJIEKYJIaX YIJIEBOJIOPO/IOB
(KoBaJIEHTHAsI HEMOJISIpHAS

U TIOJISIpHAS, G- U TT-CBSI3b).
[ToaTBepk1aTh HA KOHKPETHBIX
npuMepax XapakTep 3aBUCUMOCTHU
PEaKIMOHHOM CITIOCOOHOCTH
YTJIEBOJIOPOJIOB OT KPATHOCTH U THUIIA
KOBQJICHTHOU CBS3U (G- U Ti- CBSI3H),
B3aMMHOTO BJIMSIHUSI aTOMOB U TPYIITT
aTOMOB B MOJIEKYJIaX; a TaKxkKe

OT 0COOCHHOCTEH peann3aruu
Pa3IMYHBIX MEXaHU3MOB MPOTEKAHUS
pEaKIIMH.

XapakTepu3oBaTh COCTaB, CTPOCHHE,
npUMeHeHHEe, GU3NIECKUE

U XUMUYECKHE CBOMCTBA, BaXKHEHIITHE
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aJIKaJIUeHOB (COMPSKEHHBIE,
W30JIMPOBAHHBIC, KYMYAUPOBAHHbLE).
Oco06eHHOCTH PIIEKTPOHHOTO CTPOCHUS

U XMMUYECKUX CBOMCTB COMPSKEHHBIX
TAEHOB, 1,2- u 1,4-npucoenuHeHue.
[Tonumepuzanus COnpsKEeHHBIX TUEHOB.
CnocoObl OJIy4eHHs] U IPUMEHEHHE
AJIKaJINCHOB.

AnxuHbl. ['OMOJIOTUYECKU PSIJT ATKMHOB,
oO1mast popmyJsia, HOMEHKIATypa

Y U30MepHUs. DINEKTPOHHOE

Y IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI
AJIKUHOB, SP-TUOpUIU3AIUS JIEKTPOHHBIX
opOuTanei aroMa yriepoja.
dusnueckre CBOMCTBA aJKUHOB.
XVMUUYECKHE CBOUCTBA: PEAKIIUHA
MPUCOEANHEHUS, TUMEPU3ALINU

U TPUMEPU3AIUU, OKUCIICHUS.
KucnorHpie cBOMCTBaA aJIKHMHOB,
MMEIOIIUX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHBIE peakiny Ha TPOUHYIO
cBA3b. CriocoObI MOTy4YEeHHUS

U IPUMEHEHHE AJIKUHOB

23

Apomarnueckue
YTJIEBOJIOPO/IbI (APEHBI)

ApoMaTH4YeCKue yrieBOIOPOIbI.
['omonoruueckwuii psg apeHoB, O0IIas
dbopmyIia, HOMEHKIIATypa U U30MEPHUs.
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE

CIOCOOBI MOTY4YEHUS YTIIEBOAOPOIOB,
NpUHAJICKAIINX K PA3TUYHBIM
KJIacCaM.

BhBISIBISITE TEHETUYECKYIO CBSI3b
MEXKy YTIE€BOJOPOJAMHU PA3IUUHBIX
KJIACCOB U MOJATBEPKAATH €€ HATUIUe
YpaBHEHUSIMU COOTBETCTBYIOITUX
XAMHAYECKUX PEAKIIAN

C UCTIOJIb30BAaHUEM CTPYKTYPHBIX
dbopmyI1 BEIIECTB.

XapakTepru3oBaTh HCTOYHUKH
YTJIEBOJIOPOTHOTO ChIPbs (HEPTH,
MPUPOJIHBIN ra3, yroiib), CHOCOOBI UX
nepepaboTKu U MPaAKTHUYECKOE
MPUMEHEHHE TOJIy4YaeMbIX TIPU 3TOM
IIPOJTYKTOB.

Hcnonb3oBaThk 001IEHAYYHBIE
METO/IbI O3HAHUS

IpU CaMOCTOSITEILHOM
MJIaHUPOBAHUM, TPOBEACHUN

Y OMTMCAHUU XUMHYECKOTO
AKCIEpUMEHTa (J1a00paToOpHBIE
OTIBITHI ¥ TTPAKTUYECKHE PabOTHhI).
CnenoBath mpaBmiIaM 0€30I1aCHOM
paboThI B 1abopaTopuu

IIPU UCIOJIb30BAHUU XUMUYECKOU
MOCYIbl 1 000PYAOBaHUS, a TAKKE
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CTpPOCHHUE MOJIEKYJIbI O€H30J1a.
duU3UYECKUE CBOWCTBA aPEHOB.
XUMHUYECKHE CBOMCTBA OCH30J1a U €T0
TOMOJIOTOB: PEAKIINK 3aMeIIeHUs

B OCH30JIbHOM KOJIBIIE U YTIE€BOJOPOTHOM
paaukaie, peakiuy MpucoeIuHEHHUS,
OKHCJIEHHE TOMOJIOTOB O€H30171a.
[Ipencrapienue 006 OpUEHTUPYIOLIEM
NEeUCTBUU 3aMEeCTUTENEH B OEH30JIbHOM
KOJIbIIC Ha MPUMEPE aAIKUIbHBIX
paauKaioB, KApOOKCUIBLHOM,
TUAPOKCHITBHBIN, aMUHO- M HUTPOTPYIIIL,
aTOMOB TaJIOTE€HOB.

OCo0EHHOCTH XMMHUYECKUX CBOWCTB
ctupoia. [lonumepusanusa ctupona.
CnocoObl MOTy4YeHUs U IPUMEHEHUE
apOMaTUYECKHUX YTIEBOJAOPOIOB

24

[IpupoaHbIe HCTOUHUKU
YIJIEBOJOPOJIOB U UX
nepepadoTKa

[Ipupoansiii ra3. [lonyTHbie HEPTAHBIE
ra3pl. He)Tp 1 ee nmpoucxoxaeHue.
KameHHBIl yrons 1 IpOyKTHI €T0
nepepadoTKU.

CnocoOsI nepepaboTku HeTH:
MEePEroHKa, KPEKUHT (TEPMHUUECKHUN,
KaTAUIUTUYECKUM ), puOPMHUHT, TUPOIIU3.
[IpoayxTel nepepaboTku HEDTH,

UX MPUMEHEHNE B MPOMBIIIJIECHHOCTH

U B OBITY.

npaBuiIaM 0OpaIieHus ¢ BEIeCTBaMU
B COOTBETCTBUU C UHCTPYKLIHSIMU
BBITIOJTHEHUS TA0OPATOPHBIX OIBITOB
U TIPaKTHYECKUX padboT

10 TIOJTYYEHHIO U U3YUEHUIO
OpraHUYECKUX BEIIECTB.
[IpencraBisiTe pe3ynabTaThl
SKCIEPUMEHTA B (OpME 3aMicu
YPaBHEHUI COOTBETCTBYIOIIUX
peakiuii 1 1eNaTh BHIBOJIbI HA UX
OCHOBE.

[IpoBOoaUTH BRIUKCTIEHUS

JUTSL OTIPEICTICHUS] MOJICKYJISIPHOM
(opMyJIbI OPraHUYECKOTO BEIIECTBA
110 YPAaBHEHHIO XUMUYECKON peaKInu
Y TI0 MaCCOBBIM JOJISIM aTOMOB
3JIEMEHTOB, BXOSIINX B €r0 COCTaB,
o macce (00bemMy) MPOAYKTOB
CrOpaHMs.

CaMoCTOATENBHO TIJIAHUPOBATH

Y OCYLIECTBIISITH CBOIO
NO3HABATEJIbHYIO IEATEIbHOCTD;
MPUHUMATH AKTUBHOE y4acTHE

B IPYNIIOBOM y4eOHOM JeATEIbHOCTH
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I'eHeTnueckas CBsI3b MCKAY pa3IMYHbIMHA
KJIaCCaMH yTJICBOAOPOA0B

2.5

["anorennpon3BoiHbIE
YTJIEBOJIOPOJIOB

DJIEKTPOHHOE CTPOEHUE
rajoOreHONPOU3BOIHBIX YTIIEBOJOPOIOB.
Peakmuu 3amenieHus raaoreHa

Ha TUJIPOKCHUI, HUTPOTPYIIIY,
AAHOTPYIIILY, AMUHOTPYIITY.
JleiicTBUE HA rAJIOT€HITPOU3BOIHBIC
BOJIHOTO M CIIMPTOBOTO pacTBOpa
meaoun. BzaumonaencTeue
JINTAJIOTCHAJIKAaHOB C MArHUEM U LIUHKOM.
[TonsATHE O METAITITOOPTAHUYECKUX
coeauHeHMIX. Vicronbp30Banue
rajOreHNPOU3BOAHBIX B OBITY, TEXHHUKE
U B CUHTE3E.

JKCNEePpUMEHTANIbHbIE METO/IbI
HU3y4YCHUSI BelleCTB U X MPeBpPallleHU:
¢ JleMoHCTpanuu:

—  JIeMOHCTpaIus (U3HIeCKUX CBONCTB
YTJIEBOJIOPOIOB (PACTBOPUMOCTH);

— Ka4eCTBECHHBIC PEaKIUH
YIJIEBOAOPOIOB PA3JINYHBIX KIACCOB
(oOecuBeunBaHre OPOMHOM WIIK UOAHOM
BO/Ibl, PACTBOpA NIEpMaHraHaTa KaJus,
B3aMMO/ICHCTBHUE alleTUICHA

C aMMHA4YHBIM PACTBOPOM OKCHJIA
cepebpa);
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— 00pa3ipl 1acTMacC, Kay4yKoB

U PE3UHBIL;

—  koymekiuu «Hed1b» u «Yromnby;

— BugeodparmeHT «BynkaHuzanus
PE3UHBDY.

o JlaGopaTopHBbIE OIBITHI:

— O3HaKOMJIEHHE ¢ 00pa3lamMu
IJ1acTMacc, Kay4yyKOB U PE3UHBI;

—  MOJIETTMPOBAHUE MOJICKYJ
YTJIEBOJIOPOJIOB U
raJIOr€HOMPON3BOIHBIX;

— MOJy4YeHUE METaHA U U3YUYEHUE €T0
CBOIJICTB,;

— MOJy4Y€HHUE alleTUIICHA U U3YYCHHE €ro
CBOWCTB.

o [lpakTuyeckue pabOTHI:

Ne 1. ITomyueHnne sTuneHa 1 U3y4eHUe
€ro CBOMCTB.

o PacueTHbl€ 3a1a4u:

—  OIpEAeNeHUuE MOJIEKYIAPHON
(bopMyJIbl OPraHUYECKOI0 BEIIECTBA

10 MAaCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJSIIUX B €r0 COCTaB;

—  HaXOXJEHUE MOJICKYJISIPHOU (hOPMYJIBI
OpPraHUYEeCKOr0 COEAMHEHUS 110 Macce
(00BeMy) IPOIYKTOB CrOpaHus;
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pacueTsl 10 YPaBHEHUIO XUMUYIECKOH
peaKiuu

Utor

0 TI0 pa3aemy

35

Paznen 3. Kucaopoacoaep:xkamue opranndeckue coeTuHeHus

3.1

Cruptsl. Denon

11

[IpenenbHbIE OTHOATOMHBIE CIIUPTHL.
CrtpoeHue MoJieKyn (Ha mpuMepe
MeTaHoJa U 3Ta”oja). ['omonornueckuit
pan, obiiast popmyiia, U30MepHs,
HOMEHKJIaTypa U KilaccupuKanus
cnuptoB. Ou3ndecKkre CBOKMCTBA
cnupToB. BomopoaHas CBsI3b.
XVMMHUYECKHE CBOMCTBA: PEAKIIUU
3aMeIleHUs, IeTUAPATALUU, OKUCIIECHNUS,
B3aUMOJIECTBUE C OPTAaHUYECKUMU

Y HEOPraHUYECKUMU KUCIOTAMM.
KauectBeHHas peakuust Ha OAHOATOMHBIE
crupThl. DUZHOTOTUYECKOE AEHCTBUE
3TaHOJIa U METAHOJIa HA OPTraHU3M
yesoBeka. CriocoObl MOTy4eHHUs

Y IPUMEHEHHUE OJJTHOATOMHBIX CIIUPTOB.
[IpocTeie 3pupsl, HOMEHKIATYpa

u u3omepusi. OcCoOeHHOCTH (PU3NYECKUX
Y XUMHUYECKUX CBOWCTB.

MHOroaTtoMHBbIE CIIUPTHI: ITUIICHTIIUKOIb
v rnuepuH. OU3ndeckue 1 XuMHYECKUE
CBOKMCTBA: PEAKIIMU 3aAMEIICHUS,
B3aUMOJIECTBUE C OPTaHUYECKUMU

PackppIBaTh CMBICIT H3y9aeMbIX
MOHATHUH (BBIICIATH UX XapaKTEPHBIC
IPU3HAKK ) U IPUMEHSITH 9TH MTOHSATHUS
IIPY OMTMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, JJI O0BICHEHHS
OTNIETHHBIX (DAKTOB W SIBJICHUI.
Hcnonp30BaTh XUMUYIECKYTO
CUMBOJIMKY JIJIS COCTaBJICHUS
MOJICKYJIIPHBIX B CTPYKTYPHBIX
(pa3BepHYTOH, COKpaIIEHHOM)
bopMyI1 KUCTTOPOICOAEPKAIINX
OpPTaHUYECKUX BEIICCTR.

Y cTaHaBIMBaTh MPUHAICKHOCTD
KHUCIIOPOJ0COAEPIKAIIUX
OpPTaHWYECKUX BEIICCTB

K ONpECIICHHOMY KJIacCy MO COCTaBy
U CTPOEHUIO, HAa3bIBATh UX

10 CUCTEMaTHIECKOW HOMEHKJIATYPE;
IPUBOIUTH TPUBUATLHBIC HA3BAHUS
OTJICTTHHBIX MIPEACTABUTEIICH
KHCJIOPOICOJIEPKAITUX COCTUHEHUH.
XapakTepusoBaTh COCTaB, CTPOCHUE,
NpUMEHEeHHE, PU3NUECKUE
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Y HEOPTraHUYECKUMU KUCIOTAMU,
KaueCTBEHHasl peaKIus

Ha MHOTOATOMHBIE CITUPTHI.
DU3HOJIOTMYECKOE ICUCTBUE

Ha Opra"u3m yenoBeka. CrocoOsl
MOJIyYEHUS U IPUMEHEHHE
MHOT'OATOMHBIX CIIUPTOB.

®enon. CTpoeHHne MOJIEKYJIbI, B3AUMHOE
BIIMSIHUE THAPOKCOTPYTIIBI

1 OCH30JIbHOTO si/ipa. PU3nUecKue
cBoiicTBa eHosa. OcobeHHOCTH
XUMHYECKUX CBOUCTB (peHoma.
KauecTBennbie peakiiuu Ha (HEeHOI.
ToxcuunocTh peHona. Criocoos
MOJIyYeHUsI U MpuMeHeHue GpeHoma.
®denondopmanbaeruaHas cMoia

3.2

KapOonunbHbie
COCIMHEHUS:
aJIbJICTU/IBl U KETOHBI.

KapOoHOBBIE KHUCITOTHI.

Cnoxubie 3¢uUpHI.
Kupsl

21

KapOoHunbHble COETUHEHUS: AJIbIET U/ IbI
Y KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUIILHOMN TPYTIIIHIL.
I'omonoruueckue psiabl anbAETUI0B

U KETOHOB, o01m1as hopMyna, u3oMepus
U HOMEHKJaTypa. Pu3ndeckue CBONCTBa
aIbJETUI0B U KETOHOB.

XUMHUYECKHUE CBOMCTBA AJIbJIETU]IOB

U KETOHOB (peaKIuy MPUCOETUHEHHUS).
OkucrieHue anp1eTu10B, KAYECTBEHHbBIE
peakiuu anbaeru1oB. CrocoObl

1 XMMHUUYECKHE CBOMCTBA, BayKHEHIIIIE
CIOCOOBI MOTYYEHUS IPEICTaBUTENEH
Pa3IUYHBIX KJIACCOB
KUCIIOPOJCOICpKAIUX COCTUHEHUM;
BBISIBJISITh TEHETUYECKYIO CBSI3b
MEXKTy HUMH U TTOATBEPKIATh €€
HaJU4Yue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMUYECKUX
p€aKkuuni ¢ UCOIb30BAHUEM
CTPYKTYPHBIX (hOPMYIT BELIECTB.
[TonTBepkaaTh Ha KOHKPETHBIX
prUMepax XapakTep 3aBUCUMOCTH
PEaKIMOHHOM CITIOCOOHOCTH
KHUCJIOPOJICOIEPIKAITUX
OPTaHMYECKUX BEIECTB

OT (DYHKIIMOHATBHBIX TPYIII

B COCTaBE€ UX MOJIEKYJI, B3AUMHOTO
BIIMSIHUSI aTOMOB Y TPYIII aTOMOB

B MOJIEKYJIaX; a TaK¥Ke

OT 0COOCHHOCTH peaTu3aIuu
Pa3IUYHBIX MEXaHU3MOB IIPOTEKAHUS
pEaKIUH.

OnuceIBaTh COCTaB, XUMHYECKOE
CTPOEHUE U IPUMEHEHHE KUPOB

U YTJIEBOJIOB, XapaKTEpPU30BaTh UX
3HAYEHHE IS )KU3HEACATEIIbHOCTH
OPTraHU3MOB.
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IMOJIYUYCHUA U IPUMCHCHUC AJIbACTUAOB U

KETOHOB.
OIHOOCHOBHBIE MPEICITbHBIC
KapOOHOBBIE KHCIOTHI. OCOOCHHOCTH

CTPOCHUSI MOJIEKYJ KapOOHOBBIX KUCIIOT.
N3omepus u HoMeHknatypa. Puzndeckue

CBOKMCTBA, BOJOPOJIHBIE CBSI3H.
XUMUYECKHE CBOMUCTBA: KUCIOTHBIE
CBOMCTBA, peakuus dTepuduKaIuu,
pEeaKIuu ¢ y4aCTUEM YTJIEBOJIOPOIHOTO
paaukana.

[TousTHe 0 MPOU3BOAHBIX KapOOHOBBIX
KHUCJIOT: CJIOXKHBIE 3(upbl. OcOOEHHOCTH
CBOWCTB MypPaBbUHOU KUCJIOTHI.
MHuoroo0pa3ue KapOOHOBBIX KUCIIOT.
OcoOeHHOCTH CBOMCTB HEMpPEAETbHBIX
Y apOMAaTUUYECKUX KapOOHOBBIX KUCIIOT,
JTUKapOOHOBBIX KHUCIIOT,
TUAPOKCUKAPOOHOBBIX KUIIOT.
[IpencraBuTenu BICIINX KAPOOHOBBIX
KHUCJIOT: CTeapUHOBAs, MAJIbMUTUHOBAS,
osienHoBasA. CiocoObl MOTyYEeHUS

U IPUMEHEHUE KapOOHOBBIX

KHUCJIIOT.

Cnoxubie 3pupsl.

I'omonoruueckuii psia, o0mas popmyna,
U30MepHsl 1 HOMEHKJIIATypa.

Oco3HaBaTh OMACHOCTh BO3/ICNUCTBUS
Ha KUBBIE OPTaHU3MBI OTTPEICICHHBIX
KHACJIOPOJICOIePKAIITIX
OpPTaHUYECKUX BEIIECTB U MOSCHSTH
Ha TIPUMEPax CIOCOOBI YMEHBIITECHUS
¥ TIPEIOTBPAIICHHS KX BPEIHOTO
BO3/ICHCTBHSI HA OPTAaHU3M YEJIOBEKA.
Hcnonp3oBath 001ICHAYIHBIC
METO/IbI TIO3HAHUS

IIPU CaMOCTOSITETHHOM
TUTAHUPOBAHUH, IPOBEICHUN

Y OTMCAHUH XUMHUYECKOTO
AKCIEpUMEHTa (J1a00paTopHbIE
OTIBITHI M TTPAKTUYECKHE PaOOTHhI).
CnenoBaTh mpaBmiIaM 0€30I1aCHOM
paboThI B 1abopaTopuut

IIPY MCTIOJTB30BAHIH XUMUYECKON
TIOCY/II U 00OPYTOBAaHHUS, & TAKKE
paBuIaM 0OpaIeHus ¢ BEMIECTBAMHU
B COOTBETCTBUU C HHCTPYKIIHSIMHU
BBITIOJTHEHUS TA00PATOPHBIX OMBITOB
U TIPaKTHYECKUX padboT

10 TIOJTYYCHUIO U U3yUCHUTO
OpTaHUYECKUX BEIICCTR.
[IpeacTaBisTh pe3yabTaThl
AKCIIEPUMEHTA B (popMe 3anucu
ypaBHEHUI COOTBETCTBYIOIINX
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Kupsr: ctpoenue, puzndeckue

Y XMMUYECKHE CBOMCTBA KUPOB:
TUJIPOJIA3 B KUCJION U IIETOYHON
cpeaax. OcoOEHHOCTH CBOMCTB KHUPOB,
coAepKaIIuX OCTaTKHA HEMPEeASIbHBIX
KUPHBIX KUCTOT. JKUpHI B mpupoIe.
Mp114 KaK COJM BBICIIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JICHCTBHE

3.3

YriaeBoanl

OO0m1as xapakTepUCTHKA yTIIEBOJIOB.
Knaccudukanus yrneBoaos (MOHO-, AH-
Y TIOJIMCaXapU/Ibl).

Monocaxapuabl: TI0K03a, PPyKTO3a,
pubo3a, ranakTosa, 1e30Kcupudo3a.
du3nyecknue CBOMCTBA U HAXOKICHUAE

B npupoxae. dorocuHTes.

XUMHUYECKHUE CBOMCTBA IITIOKO3BI:

C YYaCTHEM CIUPTOBBIX U aJIbJACTUIHON
TPYIII, CIUPTOBOE U MOJIOYHOKHUCIIOE
OpOKEeHHUE TITIOKO3HI.

[IpuMeneHnue riroKo3sl, €€ 3HaYCHUE

B KU3HEECATEILHOCTA OPTaHU3Ma.
Jucaxapupl: caxaposa, MaJibTO3a

Y J1laKkTo3a. BoccranasinuBaromue

U HEBOCCTAHABIIMBAIOIIHE

aucaxapuibl. ['uaposms caxapossl.
Haxoxaenue B mpupojie u npuMeHEHUE.
[Tonucaxapuasl: Kpaxmal, IITUKOTEH

peaKLMii U 1e7aTh BBIBOJIBI HA UX
OCHOBE.

[IpoBONUTH BBIUKCIECHHUS

JUISL OTIPENIEIICHHS] MOJIEKYJISIPHOM
(opMyIIBI OPraHUYECKOTO BEIIECTBA
110 YPABHEHHIO XUMHYECKON pEaKIun
Y 110 MAaCCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJAIINX B €TI0 COCTAB,
a TAK)K€ Ha OINpEeNEeIIEHUE JOJIH
BBIX0/1a IPOAYKTA PEAKIINU

OT TEOPETUYECKH BO3MOKHOTO.
CaMOCTOATENBHO MIJIAHUPOBATH

Y OCYILECTBIIATH CBOXO
IIO3HABATEIIBbHYIO IESTENBHOCTD;
IPUHUMATh aKTUBHOE y4acTHE

B IPYNIOBOM y4eOHOM JeATEIbHOCTH

41




u 1estoio3a. CTpoeHre MakpoOMOJIEKY T
KpaxMara, TIIMKOTeHa U IEJUTF0I03BI.
du3nyeckue CBOMCTBA Kpaxmalia

U LEJUII0103bl. XMMUYECKHUE CBOMCTBA
KpaxMmana (TUApOIu3, KaYeCTBEHHAs
peakius ¢ Hogom). XuMU4YecKue
CBOMCTBA IEJUTIOI03bI (TUIPOJIN3,
peakius noiaydenue 3pupon
uesuttoa03bl). [lonstue

00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a,
alleTaTHBIN IENK).
JKCIepUMEHTAIbHbIE METOAbI
U3y4YeHHs BelleCTB M UX NMpeBPalleHuii:
o JleMoHCTpanuu:

— CBOICTBA CIUPTOB: PACTBOPUMOCTH
B BOJIC, B3aMMOJCHCTBHUE dTAHOIA

C HATPUEM, OKUCIIEHHE 3TUIIOBOTO
CIIUPTA JUXPOMATOM Kayus (BO3MOXKHO
MCIIOJIB30BaHUE BUIEOMATEPHUATIOB);

— Ka4YeCTBEHHbIC PEAKIIUU AJIbJICTU]IOB:
C aMMHAYHBIM PACTBOPOM OKCHJIA
cepebpa u ruapokcugom meau(Il);

— XUMHYECKHE CBOMCTBA paCTBOpPa
YKCYCHOM KUCJIIOTHI.

o JlaGopaTopHBIE OIBITHI:

— peaxuus UIEpUuHa C TUAPOKCUIOM
meau(1l);
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— OKHCJICHHE 3THUJIOBOTO CIIUPTa
B QJIJCTHU]] PACKAIICHHON METHOU
MTPOBOJIOKOI;

— B3aHUMO/ICUCTBUE PACTBOPA IITIOKO3bI
¢ ruapokcuaom meau(1l);

— B3aUMOJCHUCTBHUE Kpaxmala

C MOJIOM.

o [lpakTuyeckue pabOTHI:

No 2. Penienue 3KkCriepuMEHTAIBHBIX
3a1a4 1o TeMe «CupThl U PEHONIBI;
Ne 3. PenieHue 3KkCriepuMEHTAIBHBIX
3a1a4 1o TeMe «KapOoHOBbIE KUCTOTHI.
Cnoxubie 3GUpbI».

o PacuerHsle 3anauu:

— ONIPEACIIEHUE MOJIEKYIISIPHOM
(bopMyJIbl OPraHNYECKOT0 BEIIECTBA
110 MaCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJSIIUX B €r0 COCTaB; MO0 Macce
(0OBeMy) IPOIYKTOB CrOpPaHUS;

10 KOJINYECTBY BELIECTBa (Macce,
00beMy) MPOYKTOB PEAKIIUU U/UITU
HCXOJ/IHBIX BEIIECTB;

— pelleHre pacyeTHHIX 3aau

Ha OMpeJIeIeHUE 10U BBIX0Aa
MPOAYKTa PEaKIUU OT TEOPETUUECKU
BO3MO>KHOT'O

Hroro no pasgeny

41
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Pa3znean 4. A30Tc0nep>1camne OPraHn4c€CKMue COCANHCHUA

4.1

AMUHEL.
AMUHOKUCIIOTHI. benkn

12

AMUHBI — OPTaHUYECKHE MPOU3BOIHBIC
ammuaka. Kimaccudukarnys aMuHOB:
anudaTruecKkue U apoMaTUUECKUE;
MIepBUYHBIE, BTOPUYHBIE U TPETUUHBIC.
Crpoenue mMonekyJ, oomas popmya,
U30MepHsi, HOMEHKIaTypa 1 (pu3nyecKkue
cBOMcTBa. XMMHUUYECKOE CBOMCTBA
anru(aTHUeCKUX aMHUHOB: OCHOBHBIE
CBOMCTBa, AIKUJIUPOBAHUE, PEAKIITNH

C @30THUCTOM KHUCJIOTOM.

Conu aJIKuIIaMMOHUSL.

AHUWIWH — TIPEJICTaBUTE]Ih aMUHOB
apomMatudeckoro psga. CTpoeHue
aHuIMHA. B3auMHOe BIUsSIHUE TPYIIIT
aTOMOB B MOJIEKYJIC aHUJIUHA.
Oco0eHHOCTH XUMHUYECKUX CBOMCTB
aHminHa. KauecTBeHHBIC peakInu

Ha aHWJIVH.

CnocoOblI 1oTyueHue U MpUMEHEHNE
anvudaTHueCKUX aMHUHOB M aHWJIMHA

U3 HUTPOOEH30171a.

AmuHokucnotel. Homenkiarypa

1 n3oMepusi. OTAeIbHbIC MPEACTABUTEIN
0-aMUHOKHUCJIOT: TJIMIIMH, aJJaHWH.
du3ndecKue CBOMCTBAa aMMHOKHUCIIOT.
XUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT KaK

PackpbiBaTh cMBICIT H3y4aeMbIX
MOHATHUH (BBIICTIATH UX XapaKTEPHBIE
MIPU3HAKHN) U IPUMEHSTh 3TH MOHSATHS
IIPY ONUCAHUU COCTaBa M CTPOCHUS
BEIIECTB, JJI O0BICHEHHS
OTACIbHBIX (DAKTOB U SIBICHUM.
Hcnonb3oBaTh XUMHUECKYIO
CHUMBOJIUKY JIJISI COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BepHYTOH, COKpAIIEHHOM)
dbopmyI1 a30TCoIepKAITUX
OPTaHUYECKHUX BEIIECTB.

Onpenensats MPUHAIIC)KHOCTD
a30TOCOJIepIKaIUX BEIECTB

K ONpEACICHHOMY KJIacCy MO COCTaBy
¥ CTPOEHMIO, Ha3bIBaTh UX

M0 CUCTEeMAaTUYECKOM HOMEHKJIATYPE;
MIPHUBOJIUTH TPUBHUAJbHBIC HA3BAHUS
OTACIBHBIX MIPEICTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHE,
npuUMeHeHHe, GPU3NYECKHUE U
XUMHWYECKHE CBOMCTBA, BaXKHEHUIITHE
CIOCOOBI MOTYUYEHHS] TUITUYHBIX
MpeICTaBUTENICH a30TCOIepKAIINX
COCTMHECHUM.

OnuceiBaTh COCTAB, CTPYKTYPY,

44



aM(pOTEPHBIX OPTAHUYECKHUX COCTMHEHH,
peaKus MOJTUKOHACHCAITNH,
00pa3oBaHue MENTHUIHOU CBS3HU.
buonornueckoe 3HaueHNE aMUHOKHCIIOT.
CuHTE3 NenTUI0B.

benku xak mpupoHbIe MOTUMEPHI.
[lepBuuHas, BTOpUYHAS U TPETUYHAS
CTPYKTypa O0enkoB. XUMHUUECKHUE
CBOMCTBA OEJIKOB: TUIPOIIU3,
JeHaTypalus, Ka4eCTBEHHbIE PEaKIINu
Ha OeJKH.

IKCcnepuMEHTAIbHbIE METOAbI
U3yYeHHUs BelleCTB M UX NMpeBpallleHnii:
¢ JleMoHCTpanuu:

— pacTBOpeHHE OEJIKOB B BOJIE;

JieHaTypaius OeJIKOB IIPU HArPEBaHUU;
— IIBETHBIC peaKINH OEIIKOB.

o [lpakTuyeckue pabOTHI:

No 4. Penienue 3xcnepuMeHTaIbHBIX
3a7a4 1o TeMe «A30TCOIepKAIINE
OpTraHUYECKUE COCTUHEHUS;

No 5 Pemienue 3xcnepuMeHTaIbHBIX
3a1a4 1o reMe «Pacno3naBanue
OPTaHUYECKUX COCIUHECHUIN.
—PacuyeTHble 3a1aun:

onpeiesieHre MOJIEKYISIpHOM (popMyIIbI

OCHOBHEIE CBOMCTBA OCJIKOB;
NOSICHATH Ha MPUMEpPAaX 3HaUYCHUE
O€JIKOB /i1 OpraHU3Ma YEJIOBEKa.
[IpoBOaUTH BHIUKCTIECHUS

JUTSL OTIPEICTICHHS] MOJICKYJISIPHOM
(dbopMyIIbl OpraHUYECKOTO BEIIECTBA
10 MacCCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXO/JISIIUX B €T0 COCTaB,
a TaK»Ke M0 YPaBHEHUSIM XUMUYECKUX
pEaKIUH.

Ucnonb3oBaTk 00IIEHAYYHBIE
METO/IbI TO3HAHUS

IPU CaMOCTOSITETLHOM
MJIaHUPOBAHUM, TPOBEACHUN

Y OMTUCAHUM XUMHYECKOTO
AKCIEpUMEHTa (J1a00paToOpHBIE
OTIBITHI U MIPAKTHYECKUE PAOOTHI).
CaMoCTOATENBHO TJIAHUPOBATH

U OCYILIECTBISTH CBOIO
MO3HABATEIbHYIO ICSITEIbHOCTH;
MPUHUMATH AKTUBHOE y4acTHE

B IPYNIOBOM y4eOHOM eATENbHOCTH
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OpPraHUYECKOTO BEIIECTBA
10 MaCCOBBIM JOJISIM aTOMOB 3JIEMEHTOB,
BXOJISIIIINX B €T0 COCTaB; MO0 Macce
(00BeMy) IPOIYKTOB CrOpaHus;

110 KOJIMYECTBY BelllecTBa (Macce,
00beMy) MPOAYKTOB PEAKIINU

W/WIHA NCXOHBIX BEIIECTB;

— PpelIieHue pacueTHBIX 3a7a4

Ha oTpezieNieHue JJOIHU BBIXOa IPOAYKTa
PEaKIuu OT TEOPETHUECKHA BO3ZMOXKHOTO

Hroro no pasgeny

12

Pa3pgea S. BBICOKOMOJIeKy.]ISIprIe COCAMHCHUSA

5.1

BricokomouneKynsipHbIe
COCIUHEHUS

6

OCHOBHBIE MOHATHSI XUMUH
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUI:
MOHOMEDP, HMOJIUMEDP, CTPYKTYPHOE 3BEHO,
CTETEHb NMOJUMEPU3ALIAN, CPEIHSA
MoJieKyIsipHas macca. OCHOBHBIE METO/bI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUH — MOJIMMEpU3aLUsl

Y TIOJIMKOH/ICHCAIUSI.

[Tonmmmepnbie maTepuansl. [lmactMaccst
(MOJMMATUIIEH, TTOTUITPOTIUIIEH,
MOJUBUHUIIXJIOPHL, TIOJIUCTUPOIL,
MOJIMMETUJIMETAKPUJIAT, MOJTUKAPOOHATHI,
noNudTHIeHTEpedTanaT). Y THIN3aius

U niepepaboTKa MIacTHKA.

DI1acTOMEPBI: HATyPAJIBbHBIN,

Brnanets uzyuaeMbIMu XUMUYECKUMU
MOHSATHUSMH: PACKPBIBATH CMBICT
U3y4aeMbIX MOHSATUN U PUMEHSITh
9TU MOHATHUS TIPU OTIMCAHUHN COCTaBa
U CTPOCHUS BHICOKOMOJIEKYJISIPHBIX
OPTaHUYECKHX BEIIECTB,

17151 OOBSICHEHHS OTICTIbHBIX (DaKTOB
U SIBJICHHUM.

Hcnonb3oBaTh XUMHUECKYIO
CHUMBOJIUKY JIJI1 COCTABJICHUS
CTPYKTYPHBIX (POPMYJI BEILIECTB
(MOHOMEPOB U MOJUMEPOB)

Y YPABHEHUU PEAKLIUU
MOJTMMEpHU3aIin

1 TIOJTMKOH/ICHCAITNH.
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CUHTETHUYECKHUE KayuyKH (0yTaIueHOBBIH,
XJIOPOIIPEHOBBIM, N30MPEHOBBIN)

Y CWIIMKOHBI. Pe3nHa.

Bomnokna: HatypaibHbIe (IIEPCTh, MIETK),
UCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE BOJIOKHA
(KarpoH | JIaBCaH).
JKCIePpUMEHTAIbHbIE METOAbI
U3yYeHHs BelleCTB M UX NMpeBpallleHuii:
¢ JleMoHCTpanuu:

— O3HAKOMJIEHHE C o0pa3iaMu
MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
I1acTMacc, KayuyKoB.

o [lpakTuyeckue pabOTHI:

Ne 8. Pemrenne skcnepuMeHTaTbHBIX
3a7a4 1o reMe «Pacno3HaBanue
MJ1aCTMAcC U BOJIOKOH

OnuceIBaTh COCTaB, CTPOCHHUE,
OCHOBHBIE CBOMCTBA M IPUMEHEHUE
Kay4yKoB, HanOoiee
pacrnpoCTpaHEHHBIX BUJIOB MJIACTMACC
Y BOJIOKOH.

Ucnonb3oBaTk 001IEHAYYHBIE
METO/IbI TO3HAHUS

IPU CaMOCTOSITEILHOM
MJIaHUPOBAHUM, TPOBEACHUN

Y OMTUCAHUM XUMHYECKOTO
AKCIEpUMEHTa (J1a00paToOpHBIE
OTIBITHI U TPAKTUUECKUE PAOOTHI)

Hroro no pazaeny 6
OBUIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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11 KJIACC

No
/i

Haumenosanue
pa3ziesioB U TeM
y4eOHOr0 rpeaMeTa

KomuuectBO
JacoB

[IporpamMHoO€e conepkanue

OCHOBHBIE BUIBI IEATEITHHOCTH
oOyyJaronuxcs

Paznen 1. Teopernueckue oCH

OBbI XUMHH

1.1

CtpoeHue atoma.
[Tepuoandeckuii 3aK0H
u [lepnonnueckas
CHCTEMa XUMHUYECKUX
3JIEMEHTOB

JI.1. MenneneeBa

9

AtoMm. CocTaB aTOMHBIX SIIEDP.
XUMHYECKHM 31eMEHT. M30TOomnbL
CrtpoeHue 3eKTPOHHBIX 000J0UEK
aTOMOB. DHEPIreTHYECKUE YPOBHU

U MIOJypOBHU. ATOMHBIE OPOUTAIIH.
Knaccudukanus XuMu4ecKuX 3JIEeMEHTOB
(s-, p-, d-, f-anementsl). Pactipenenenue
3JIEKTPOHOB 0 ATOMHBIM OPOUTAIISAM.
DIeKTPOHHbIE KOHPUTYpAITUU aATOMOB
aseMeHTOB [ — IV nepnonoB B 0OCHOBHOM
U BO30YXJIEHHOM COCTOSIHUU,
AJIEKTPOHHBIE KOHPUTYpallUh HOHOB.
DIIEKTPOOTPULIATEIIBHOCTD.
[Tepunoanueckuii 3akoH u [lepnoanueckas
CHCTEMA XUMHUYECKUX DJIIEMEHTOB

J.1. MenpaeneeBa. CBs3b
[Ieproanyeckoro 3akoHa

u [lepuoanueckoi CUCTEMbl XUMHYECKHUX
3JIEMEHTOB C COBPEMEHHOMN TEOpUEN
CTPOEHHUS aTOMOB. 3AKOHOMEPHOCTHU
VU3MEHEHUS CBOMCTB XUMHYECKHUX

P ACKPBLIBATb CMBICJI U3Y4YaCMbIX

MOHSATUM (BBIETSATh UX XapaKTEepPHbIE
MPU3HAKU) U IPUMEHSTH 3TH MOHATHS

IIPY OMUCAHUU COCTaBa M CTPOCHUS
BEIIECTB, I O0OBSICHEHUS
OTACIBHBIX (DAKTOB U SIBIICHUM.

PackpbIBaTh CMBICI IEPHOIUYECKOTO

3akoHa /1. 1. Menaeneena

U IEMOHCTPUPOBATH €T0
CHUCTEMATU3HUPYIOILYIO,
OOBSICHUTENbHYIO

U IPOTHOCTUYECKYIO (DYHKIIUU.
XapakTepu30oBaTh JIEKTPOHHOE
CTpPOEHHE aTOMOB (B OCHOBHOM
U BO30Y>KJIEHHOM COCTOSIHUM) U
MOHOB XMMUYECKUX JIEMEHTOB

1 —4 nepuo10B U UX BaJICHTHBIE
BO3MOKHOCTH, UCIIOJIb3Y$ OHSTHUS
S-, p-, d-DNEKTPOHHBIC OPOUTAIIH,
SHEPreTUYECKUE YPOBHH.
OOBACHITH 3aKOHOMEPHOCTH
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3JIEMEHTOB U 00pa3yeMbIX UMH ITPOCTHIX
Y CIIOKHBIX BEIIECTB 10 TPyIIamM

Y IepuoiaM. 3HaYCHUE NEPUOINIECKOTO
3akoHa JI.1. Menaeneena.
JKCnepUMEHTAIbHbIE METO/IbI
U3YyYCHUSI BELIeCTB U UX NpeBpallleHHii:
o JleMoHCTpanuu:

— BBl Ta0uI «Ileprogumaeckas
CHCTEMa XUMHUUYECKHUX JIEMEHTOB

J.1. MenneneeBa»

HM3MEHEHMS CBOMCTB XUMHUUYECKHX
3JIEMEHTOB M X COCOUHECHUH

10 NIEpUOJIaM U TpyImnam
[Teproandeckoit CUCTEMBI

. 1. MeHnpaeneea

1.2

Ctpoenue BelecTna.
MHoroobpa3ue
BEIIECTB

11

XuMHrUecKast CBsi3b. BUIbI XUMHUUECKOU
CBSI3U: KOBAJICHTHAsI, MOHHAS,
MeTandeckast. MexaHu3Mbl
00pa3oBaHUs KOBAJICHTHOM CBSI3H:
OOMEHHBIN U JOHOPHO-AKIIETITOPHBIH.
DOHeprus U JjuHa cBs3u. [1onasspHOCTS,
HAMpPaBJICHHOCTh U HACHIIIAEMOCTh
KOBAJICHTHOU CBs3U. KpaTHbIe CBA3M.
BopoponHas cBsizb. MeXMONEKYIIAPHBIC
B3aUMOJICHCTBUSL.

BaneHTHOCTB ¥ BaJICHTHBIE BO3MOKHOCTH
aTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYPbI
MOJIEKYJI C UX T€OMETPUUYECKUM
CTpoeHHUEM (Ha MpUMepe COSTUHEHUM
3JIEMEHTOB BTOPOTO MIEPHO/IA).
[IpencraBieHne 0 KOMILUIEKCHBIX
COCJIUHEHUX.

PackpbiBaTh cMBICIT H3y4aeMbIX
MOHSATUM (BBIETSATh UX XapaKTEepPHbIE
MPU3HAKU) U IPUMEHSTH 3TH MOHATHS
IIpU OMHMCAHUU COCTaBa U CTPOCHHUS
BEIIECTB, JJI O0BICHEHHS
OT/ICJIbHBIX (DAKTOB U SBJICHUMH.
OrnpenensiTe BUIbI XUMUYECKOM
CBSI3M (KOBaJICHTHOM, HOHHOM,
METAJITUYECKOU, BOJIOPOTHOM )

B COCJIMHEHUSIX, TUII
KPHUCTAJUTMYECKOMN PEIIETKU
KOHKPETHOTO BEIIECTBA.

OOBsACHITH MEXaHU3M O0Opa30BaHUS
KOBQJICHTHOU CBsA3U (0OMEHHBIH

U JIOHOPHO-aKI[ENTOPHBIN).
OrnpenensiTe BaJJIEHTHOCTD U CTETIEHb
OKHCIICHUS] XUMUYECKHUX PJIEMEHTOB
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CocTaB KOMILIEKCHOTO HOHA:
KOMILIEKCOOOpa30BaTeNb, TUTAH/IbI.
Koopannannonsoe uucio.
HomeHnknatypa KOMIIIIEKCHBIX
COCIMHEHUN.

3HaYCHHE KOMIUIEKCHBIX COCTMHEHUM.
[TonsiTHEe 0 KOOPAUHATMOHHON XUMHUH.
BemectBa MoJIEKyIJISIpHOTO

Y HEMOJIEKYJIIPHOTO CTPOEHHS.

TuIbl KPUCTAINTUYECKUX PEIIETOK
(CTpYKTYyp) U CBOMCTBA BEIIECTB.
[TonsiTHE O AUCTIEPCHBIX CUCTEMAX.
HcTruHHBIE paCTBOPBI.
[Ipencrasienue

0 KOJUIOUJIHBIX PaCTBOpax.

CnocoObl BbIpaXkeHUs1 KOHIIEHTpaIuu
pacTBOPOB: MaccoBasi JOJISI BEIIECTBA
B paCTBOPE, MOJISIPHAS KOHIIEHTPALIUSL.
HacpimeHHble 1 HEHACHIILIEHHBIE
pacTBOPBI, PACTBOPUMOCTb.
Kpucramnoruaparsl.

Knaccuduxanus 1 HoMeHKIaTypa
HEOPraHUYECKHUX BEIIECTB.
JKCIepUMeEeHTAIbHbIE METOAbI

H3yYCHMS BEIIECTB U UX npeBpameHm‘fl:

o JleMoHCTpanuu:
— MOJIEIHU KPUCTAINIMYECKUX PEIIETOK.

B COEJIMHEHUSIX Pa3IMYHOIO COCTABA.
OOBSACHITH 3aBUCUMOCTh CBOICTB
BEILIECTB OT BHUJIa XUMUUYECKOU CBS3U
Y TUTIA KPUCTAJUNIMYECKOMN PEIIEeTKHU.
[TpoBOIUTH BEIUMCIICHHUS

C UCTIOJIb30BAHUEM MOHSITHS
«MaccoBas J0J1s1 BelllecTBa

B PacTBOpE»
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¢ PacueTrHble 3a1a4u:

— C HCHOJIb30BaHMEM ITOHSITHM
«MaccoBast J0J1 pACTBOPEHHOTO
BEIIECTBA», «MOJISIPHAS KOHIICHTAIIHSD)

1.3

XVWMHUYECKHE PEAKIINU

19

Knaccudukanus XuMuyeckux peaxkiuii
B HEOPraHUYECKOU U OPTaHUYECKOU
XUMUHU. 3aKOH COXPAHEHUS MaCChI
BEILIECTB; 3aKOH COXPAHEHUS U
MpEBpaIIECHUS SHEPTUU MTPU XUMUYECKUX
peakiusx. TemnoBsie 3P HEKThI
XAMUYECKUX PEAKLIHAM.
TepMoxuMUYeCcKre YpaBHEHUS.
CkopocTh XUMUYECKON PEaKIINu, €€
3aBUCHUMOCTH OT Pa3JIMUHbBIX (DaKTOPOB.
['oMoreHHbI€ ¥ TETEPOTEHHBIE PEAKIIUH.
Karanu3 u kaTanuzaTopsil.

OG6paTuMble U HEOOPATUMBbIE PEAKIIUH.
Xumunyeckoe paBHoBecue. KoHcranra
XUMHUYECKOTO PaBHOBECHSI.

®DakTOpPHI, BIUSIONINE HA TOJIOKEHUE
XUMUYECKOTO PAaBHOBECHS: TEMIIEpATypa,
JABJICHUE W KOHIIEHTPALIUU BEIIECTB,
Y4acTBYIOIIHUX B PEAKIUU.

[Tpuuuun Jle Hlaremnbe.
DIEKTPONUTHYECKAs TUCCOLIUALINSL.
CuiibHBIE U CJ1a0ble IEKTPOJIUTHI.
Crenenb AUCCONMALINH.

PackpbiBaTh cMBICIT H3y4aeMbIX
MOHSATUN (BBIETATh UX XapaKTEepPHbIE
MPU3HAKU) U IPUMEHSTH 3TH MOHATHS
IIPU OMHMCAHUU COCTaBa U CTPOCHHUS
BEIIECTB, JJII OOBSICHEHUS
OT/ICNIbHBIX (DAKTOB U SBJICHUMH.
KnaccudpunmpoBats XuMudeckue
peaKIuu 1Mo pa3InYHbIM TPU3HAKAM
(4HCIly ¥ COCTaBY pearupyromnmx
BELIECTB, TEIUIOBOMY 3P (DEKTY
peaKIu, N3MEHEHUIO CTEIICHEH
OKHUCIICHHUSI DJIEMEHTOB,
00paTUMOCTH, Y4aCTHIO
KaTaJn3aTopa u T.I1.);
CaMOCTOSITEJIbHO BEIOMPATH
OCHOBAHUSI U KPUTEPUU

JUTS KiTacCU(DUKALIUT XUMUYECKHUX
pEaKIMH.

OOBACHITH 3aKOHOMEPHOCTH
MPOTEKAHUS XUMUYECKUX PEaKIIHii

C YUYE€TOM MX SHEPreTUYECKUX
XapaKTEPUCTHK, XapaKTep U3MEHEHUS
CKOPOCTH XUMUYECKON PEAKIIUH
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Cpella BOIHBIX pacCTBOPOB: KUCIIOTHAS,
HEUTpaJIbHAA, IEIOYHAS.
Bonoponansrii mokazarens (pH) pactBopa.
IM'maponus coneit. Peakuyun HOHHOTO
oOMeHa.
OKHCIUTENHEHO-BOCCTAHOBUTENIbHbBIC
pEeaKIuH.

CrerneHb OKUCIICHHUS.

OKucauTeIh 1 BOCCTAHOBUTEII.
[Ipoueccol okucieHus

Y BOCCTAHOBJICHUSI.

Baxxnermme okuciInTenu

Y BOCCTAHOBUTEIH.

MertoJ 3eKTpOHHOTO OanaHca.
DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB
BEIIECTB.

JKCIepUMEHTAIbHbIE METOAbI
U3yYeHHs BelleCTB M UX NMpeBpPallleHuii:
¢ JleMoHCTpanuu:

— pasNoKeHHUe MEePOKCUAa BOJIOPOa B
MPUCYTCTBUM KaTaau3aTopa.

o JlaGopaTopHBIE ONBITHI:

— MPOBEJICHUE PEAKIUH HOHHOTO
oOMeHa;

—  OmpejesieHUue Cpeibl paCTBOPOB
BEILIECTB C MOMOIIHI0 YHUBEPCAIBHOTO
UHUKATOPA.

B 3aBUCUMOCTH OT Pa3JIMYHbBIX
(bakTOpOB, a TaKKE XapaKTep
CMEILEHHS] XUMUYECKOTO PAaBHOBECHS
MO/ BIUSTHUEM BHEIITHUX
BO3JICUCTBUIN (IPUHLIUI

Jle lllaTenne).

PackpsIBaTh CyIIIHOCTS:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
p€aKkuu NOCPEACTBOM COCTABIICHUS
3JIEKTPOHHOTO OajlaHca ATUX
pEeaKIHii; peakiuii HOHHOTO OOMeHa
MyTEM COCTABJICHHS UX MOJHBIX

Y COKPAIIIEHHBIX HIOHHBIX YPAaBHCHUM;
peakuui ruapoIn3a, peakuun
KOMILIEKCOOOpa30BaHMs

(Ha mpuMepe TUPOKCOKOMILIEKCOB
IIMHKA W AJTFOMHUHUS).

[IpoBOIUTH 1 ONIUCHIBATH
XUMUYECKUN IKCTIEPUMEHT:
OTpeieNIEHHE CPeibl BOTHBIX
pPacTBOPOB BEIIECTB; MPOBEJICHNE
peakiuiit HOHHOTO 0OMEHA; U3yUYEHHUE
BIIUSHUS PA3IUYHBIX (PAKTOPOB

Ha CKOPOCTb PEAKIIUI U TTOJIOXKECHUE
XUMHUYECKOTO PAaBHOBECHSI.
CrnenoBarth mpaBuiiaM MOJIb30BAHUS
XUMHUYECKOU MOCY 01
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o [lpakTuyeckue pabOTHI:

Ne 1. Binsinue paznuyHbIX

($haKTOpPOB Ha CKOPOCTh XUMHUYECKOM
peakiuy;

No 2. Briusinue pa3nuaHbIxX

(haKkTOpOB Ha MOJO0KEHUE XUMHUECKOTO
paBHOBecCHS,

Ne 3. Xumunueckue peakiuu

B PacTBOpPax 3JIEKTPOJIUTOB.

o PacueTHbl€ 3a1a4u:

— pacyeThbl MacChl BEIIECTBA

WM 00beMa ra3oB MO U3BECTHOMY
KOJINYECTBY BEIIECTBA, MACCE

Ui 00bEMY OJIHOTO

U3 YUaCTBYIOUIUX B PEaKIIUU
BEIIECTB;

—  BBIYMCJICHUE MACCOBOU 10U

Y MOJISIPHOM KOHIIEHTpAIlUU BEIIECTBA
B PacTBODE;

— BBIYHCJIEHHUE MacChl (00BeMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA
peaKIuu, €CJIM OJTHO U3 BEIIECTB TaHO
B BHUJIE PACTBOPA C ONPEACITCHHOU
MAaCCOBOM JIOJIEN PACTBOPEHHOIO
BEILIECTBA

U 1a00paTOPHBIM 000PYAOBAHUEM.
[IpeacTaBusITh pe3yabTaThI
XUMHUYECKOTO IKCIIEPUMEHTA

B hopMe 3anucu ypaBHEHUI
COOTBETCTBYIOILIUX PEAKIUN

¥ JIeJIaTh BBIBOJIBI HA X OCHOBE.
[IpoBOIUTH BEIYMCIICHHUS:

C UCTIOTH30BAHUEM TTOHSITHS
«MaccoBas JI0JIs BEIecTBa

B pacTBOPE», a TAKIKE TI0 YPaBHEHUSIM
XUMUYECKUX PEAKIUi, B TOM YUCIIC
TEPMOXUMUYECKHUE PACUCTHI

Hroro no pasgeny

39
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Paznen 2. Heoprannyeckasi XuMust

2.1 | Hemeramisl

31

[Tonoxenne HEMETAIIIIOB

B [leproanueckom cucTreme XuMU4eCKUX
sneMeHToB J[.1. MeHnpaeneeBa

1 OCOOEHHOCTH CTPOCHHUS UX aTOMOB.
duU3UYECKUE CBOMCTBA HEMETAILIIOB.
AJIOTpONHS HEMETAIIOB (Ha IPUMEPE

KHCJIOPOJIa, Cephl, pocdopa u yrieposa).

Bonopoa. [lonyuenue, pusnyeckue

1 XMMHYECKHE CBOMCTBA (peaKiuu

C METAJJIAMU M HEMETAJUIAMU,
BOCCTaHOBJICHHE OKCHJIOB U COJICH).
I'mapunbl. TorUIMBHBIE 3JIEMEHTHI.
lNanorensl. Haxoxnenue B npupo/ie,
CIocoObI MoTyueHUs GU3NIECKUE

Y XUMHUYECKHUE CBOMCTBA.
I'amorenoBogopoasl. Baxuenmme
KUCIIOPOJCOIepKAIIAE COCTUHECHUS
rajoreHoB. JlabopatopHbie

Y IPOMBIIIEHHBIE CITIOCOOBI MOTYUYECHUS
rajoreHoB. [[ppuMeHeHne rajJJoreHoB

Y UX COCJIMHCHUU.

Kucnopon, o30H. JlabopatopHbie

Y TIPOMBIIILJICHHBIE CITIOCOOBI MOTYyUYECHUS
kuciopoaa. Duznueckre 1 XUMAYECKUE
CBOMCTBA KHUCJIOPOJIa U 030HA; KX
npuMeHeHne. OKCHABI U IEPOKCHUIBI.

PackpbiBaTh cMBICIT H3y4aeMbIX
MOHSATUN (BBIETATh UX XapaKTEepPHbIE
MPU3HAKU) U IPUMEHSTH 3TH MOHATHS
IIPU OMMCAHUU COCTaBa U CTPOCHHUS
BEIIECTB, JJII OOBSICHEHUS
OT/ICNIbHBIX (DAKTOB U SBJICHUMH.
OOBsACHITH 00lIME 3aKOHOMEPHOCTH
B U3BMEHEHUU CBOMCTB HEMETAIIJIOB U
WX COCIMHEHUHN C YYETOM CTPOCHHUS
UX aTOMOB U TOJIOKEHHUS

B [lepnoanueckoii cucreme
XUMUYECKUX IJIEMEHTOB

. 1. Menneneena.
XapakTepu3oBaTh (OMKUCHIBATH)
001111Me XUMUYECKHUE CBOMCTBA
HEMETAIIJIOB, UX BaXKHEUIIINX
COCAMHEHUMN, MOATBEPKIAs ITO
OTNMCaHUE IpUMEpPaMU YPaBHEHU N
COOTBETCTBYIOIINX XUMUYECKUX
pEaKIMH.

CocTaBnsaTe ypaBHEHHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuil U peakiiuii HOHHOTO OOMeHa
U PacKpbIBaTh UX CYIIHOCTh

C TIOMOIITBIO JIEKTPOHHOTO OajlaHca
Y NOHHBIX YPaBHEHUM.
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Cepa. Haxoxxaenue B mpupojie, CrocoObl
MOJTy9YCHUS, PUBHUECKUE U XUMUYIECKUC
cBorictBa. CepoBOOPO/I, CYIb(PUIBI.
Oxkcupst cepri(1V) u (VI). Cepuucras

U CepHas KUCIOTHI U UX COJIH.
OcoOeHHOCTH CBOMCTB CEPHOU KUCIIOTHI.
[IpumeHeHue cepbl U €€ COeTUHECHUH.
A30T. Haxoxxaenue B mpupoe, crnocoObl
MOJTy4YCHUS, PUBNUECKUE U XUMUUIECKUC
cBoMcTBAa. AMMUAK, HUTPUIbl. OKCHIBI
a30Ta. A30TUCTas U A30THAS KUCJIOTHI

1 ux coiau. OcoOOeHHOCTH CBOMCTB
a30THOM KUCHOTHL. [I[pumeHenue azora

Y €r0 COEIMHEHUN. A30THBIE Y1OOpEHUSI.

docdop. Haxoxnenue B npupoe,
CIIOCOOBI MOTyUYeHUs, (PU3UIECCKUE

U XuMHu4eckue cBoctBa. dochuap

u pochun. Oxcuasl hochopa,
optodochopHas KUCJIOTA U €€ COJIU.
[Ipumenenue pocdopa u ero
coeaunenuii. Docdopuoie y100peHus.
Yranepon. Haxoxaenue B mpupo/e,
CIIOCOOBI MOTyUYeHUs, (HPU3NIECCKUE

U XUMH4ueckue cBoiictBa. OKCHIBI
yrinepoaa(ll) u (IV), yronbHas kuciora
u ee conu. [Ipumenenue yrirepona u ero
COCIIMHEHUN.

XapakTepu30BaTh BIUSHUE
HEMETAJUJIOB M UX COCTMHEHUI

Ha KUBBIE OPTAHU3MBI; OMUCHIBATH
MPUMEHEHHE B PA3TUYHBIX 00JACTAX
MPAKTUYECKOMN NEATENbHOCTH
YEeJI0BEKa.

[ToaTBep:kaaTh CymeCTBOBAHUE
TEHETUYECKOM CBSI3U MEXKY
HEOPraHUYECKUMU BENIECTBAMHU

C IOMOIIIBIO YPAaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX
pEaKIUH.

[IpoBoauts peakuuu,
MTOJITBEPIKIAIOIINE KaUeCTBEHHBIN
COCTaB BEILIECTB; pACIIO3HABATH
ONBITHBIM ITyTEM aHUOHBI,
MPUCYTCTBYIOIIUE B BOJIHBIX
pacTBopax.

Habntonats u onuckiBaTh
J€MOHCTPAlMOHHBIN SKCIIEPUMEHT;
CaMOCTOSITENIBHO IIAHUPOBATb,
MPOBOJIUTH U ONIMCHIBATH
XUMHUYECKUN SKCITEPUMEHT
(JtabopaTopHBIE OMBITH U
MpaKkTUYEeCKUEe paboThI);
MPEJCTABIATD PE3YIbTATHI
XUMHYECKOTO SKCIIEPUMEHTA
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Kpemuuii. Haxoxaenue B npupoje,
CIOCOOBI MOTYyUYEHHUS], PU3UUECKUE

Y XMMHYECKHE cBOMCTBA. OKCUL
kpemausi(IV), kpeMHUEBas KUCIIOTA,
cunukathsl. [IpuMeHeHne KpeMHUS U eTo
coenquHeHui. CTEKI0, €ro MOJy4YeHue,
BU/JIBI CTEKOJL.

JKCIepUMEHTAIbHbIE METObI
U3yYeHHs BelleCTB M UX NMpeBPallleHuii:
¢ JleMoHCTpanuu:

—  0o0pa3sIibl HEeMETAJIOB;

— ropeHwue cepbl, pochopa, xemnesa,
MarHus B KUCIOPO/IE.

o JlaGopaToOpHBIE ONBITHI:

— KaueCTBEHHBIEC peaKIuu

HA HEOPTraHWYECKUE UOHBI U KATUOH
BOJIOPO/A;

— TIOJIy4eHHE U COOMpaHHe ra3os.

o [lpakTuyeckue pabOTHI:

Ne 4. Penienue 3xciepuMeHTaIbHBIX
3a1a4 1o teMe «['anoreHs»;

Ne 5. PenieHue 3kCriepuMEHTAIBHBIX
3a1a4 1o teme «Cepa 1 ee COeTUHEHUS.
No 6. Perrenune skcnepuMeHTAITbHBIX
3a/1a4 1o Teme «A30T u pocdop u ux
COCTUHEHUS.

B (hopMe 3anucu ypaBHEHUI
COOTBETCTBYIOIIUX PEAKIIHil U 1eN1aTh
BBIBO/IbI HA X OCHOBE.

CrnenoBarh mpaBuiiaM MOJIb30BAHUS
XUMHUYECKOU OCYA0U U
1a00paTOpHBIM 000PYIOBAHUEM.
[IpoBOaUTH BHIUKCTIECHUS

M0 YPaBHEHUSIM XUMUYECKUX
pEaKIUH.

CaMoCTOATENBHO MIJIAHUPOBATH

U OCYILIECTBIISITH CBOIO
MO3HABATEIBHYIO ICSITEIbHOCTE;
MPUHUMATH AKTUBHOE y4acTHE

B IPYNIOBOM y4eOHOM JeATEIbHOCTH
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—PacueTHbIc 3a/1aUn: BEIUNCICHHE
MacChl BENIECTBA WK 00BheMa

ra30B 10 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, MAcCCe

W 00beMYy OJJHOTO U3 YUACTBYIOIINUX
B PEaKI[UHU BEIICCTB,;

—  BBIYHUCJIEHHE Macchl (00BeMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB
peaKIH, €CIIM OJHO 13 BEIIECTB UMEET
IIPUMECH;

—  BBIYHUCJIEHHE MaccChl (00BbeMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA
pEeaKInu, €CIIM OJTHO U3 BEIIECTB JaHO
B BHUJIE PACTBOPA C OMPEACITCHHOU
MacCOBOM JT0JIe pacTBOPEHHOTO
BEIICCTBA;

—  BBIYHCIICHHUE BBIXOJIa TPOTYyKTa
pPeaKIU OT TEOPETUYSCKH BO3MOKHOTO

2.2

MeTtamer

23

[Tonoxxenne metasnos B [lepuoguueckoit
CUCTEME XUMHUYECKHUX 3JIEMEHTOB.
OcoOeHHOCTHU CTPOEHUS IIEKTPOHHBIX
000J104€K aTOMOB METAJLJIOB.

OOmue ¢pu3nIecKre CBOMCTBA METAJIOB.
[IpumeHeHne METAILIIOB B OBITY, IPUPOJIE
u TexHuke. CIiiaBbl METAIIIOB.
DIIEKTPOXUMHUYECKUH Psil HAPSIKEHUN
MeTaioB. O01mue cnocoObl NOTyYeHUs

PackpbiBaTh cMBICIT H3y4aeMbIX
MOHATHUH (BBIICTIATH UX XapaKTEPHBIE
MIPY3HAKHN) U IPUMEHSTh 3TH MOHSATHS
IIPY ONUCAHUU COCTaBa M CTPOCHUS
HEOPraHUYECKHUX BEIIECTB,

T7151 OOBSICHEHHS OT/ICTIbHBIX (DaKTOB
U SIBJICHHUM.

OOBsCHATH 00IIIME 3aKOHOMEPHOCTH
B I3MCHCHHUH CBOMCTB 3JIEMEHTOB —
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MCTAJIJIOB: TUAPOMETAILIYPIUA,

MAPOMETAJUTYPTrUsl, FIEKTPOMETAILTYPTrHUs.

[TonsATHE O KOPPO3UU METAIIIIOB.
Cnoco0bI 3alUTHl OT KOPPO3UH.
OO6mu1as xapakTepUCTUKA METAJIIOB
[A-rpynnel [leproandeckoit CuCTEMBI
XUMUYECKUX 3JIeMeHTOB. Hatpuii

U KaJluii: mojiyyeHue, (pu3nyeckue u
XUMUYECKUE CBOMCTBA, MPUMEHEHUE
MPOCTHIX BEILIECTB U UX COCTUHEHUM.
OO0m1as xapakTepucTUKa METAIIJIOB
[TA-rpynnel [leproandeckoil CUCTEMBI
XUMUYECKHUX 3JIEMEHTOB. Maruuii

U KaJIbIIUI: TTOJTyueHue, puznueckue
U XMMHYECKHE CBONCTBA, TPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCTMHEHUH.
XKecTkocTh BOJBI U CITOCOOHI €€
YCTpaHEHHS.

AJIOMUHUN: TIoJydeHue, Gu3nyeckue
U XMMUYECKUE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEIIECTBA U €70 COSTUHEHUI.
AMdoTepHbIE CBOICTBA OKCUAA U
TUAPOKCUA ATIOMUHUS,
TUAPOKCOKOMILIEKCHI ATFOMUHUSL.
OO0m1as xapakTepUCTUKA METAJIIOB
no6ouHbIx noarpynn (b-rpyri)
[lIeproandeckoi CUCTEMBI XUMHYECKUX

METAJIOB U UX COEAUHEHUH C yUYETOM
CTPOEHHUS UX aTOMOB U MOJIOKEHUS
B [lepnoanueckoit cucrteme
XUMHUYECKUX 3JIEMEHTOB

. 1. Menneneena.
XapakTepu3oBaTh (OMKUCHIBATH)
001111Me XUMHYECKHUE CBOMCTBA
METAJIOB, X BaKHEUIINX
COEJIMHEHUI, IOATBEPK AT 3TO
ONMCAHUE PUMEPAMU YPAaBHEHU
COOTBETCTBYIOIIUX XUMHYECKHUX
pEaKLNil; MPUMEHECHUE METAIIIOB

B Pa3JIMYHBIX 00JACTAX
MIPAKTUYECKON NEATENbHOCTH
YEJIOBEKA, a TAKKE UCITOJIb30BaHUE
UX JUISl CO3/IAHUSI COBPEMEHHBIX
MaTEPHUAIOB U TEXHOJIOTUU.
OnuceiBaTh CIIOCOOBI 3aUTHI
METAJUIOB OT KOPPO3HUH.
PackpsIBaTh CyIIIHOCTH
OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHBIX
peaKkuni NOCPEACTBOM COCTABIICHUS
3JIEKTPOHHOTO OajlaHca ATUX
pEaKIMH.

[IpoBoauts peakuuu,
MOATBEPKAAIOIINE XapaKTEPHBIE
CBOMCTBA U3y4aE€MbIX BEUIECTB,
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3JIEMEHTOB.
Pu3nUEeCKUe U XUMAYECKUE CBOWCTBA
XpoMa ¥ ero coenuHeHu. OKCUIbI

u ruapokcuas xpoma(Il), (IIT) u (VI).
XpoMaTel U AUXPOMATHI, UX
OKHCJIMTEIIbHBIE CBOMCTBA.

[TomyyeHue ¥ mpUMEHEHUE XpOMA.
DuU3NYECKHEe U XUMUYECKUE CBOMCTBA
Maprasiia u €ro COeJUHCHUMN.
OcHoBubie coenuHenus mapranua (II),
V), (VD) u (VII).

[TepmaHranat kanus, €ro OKUCIUTEIbHbBIC
CBOWCTBA.

@uU3NYECKUe U XUMUYECKHE CBOMCTBA
JKeje3a U ero coequHeHu. OKCHIbI,
rugpokcuasl u conu xenesa(ll) u (110).
[TomyyeHue u npuMEHEHUE XKele3a

Y €r0 CILJIABOB.

Menb: nonydenue, GunyecKue u
XUMHUYECKUE CBOMCTBA, IPUMEHEHUE
MIPOCTOr0 BEIIECTBA U €70 COCTMHEHHUI.
[{uHK: nonyyenue, pusndeckue

Y XMMUYECKUE CBOMCTBA, IPUMEHEHNE
MIPOCTOT0 BEIIECTBA U €T0 COCTMHEHHUI.
AMdoTepHbIE CBONCTBA OKCH/IA

Y TUAPOKCHUAA LINHKA,
TUAPOKCOKOMILUIEKCHI IMHKA.

pacro3HaBaTh OMBITHBIM ITyTEM HOHBI
METaJIJIOB, IPUCYTCTBYIOIINE

B BOJIHBIX pacTBOpAX.

[IpoBOIUTH U ONIUCHIBATH
XUMUYECKUN SKCIIEPUMEHT
(JtabopaTopHBIE OIBITH U
MpaKkTUYECKUE pabOThI);
NPEACTaBIATh PE3yJIbTAaTh
XUMHUYECKOTO SKCIIEPUMEHTA

B (popMe 3amnucu ypaBHEHUI
COOTBETCTBYIOIIUX PEAKIIHil U 1eNIaTh
BBIBO/IbI HA X OCHOBE.

CrnenoBath mpaBuiiaM MOJIb30BAHUS
XUMHYECKOU MOCYA0M

U J1a0OpaTOPHBIM 000PYIOBAHUEM.
[TpoBOIUTH BHIUMCIICHHUS

110 YPAaBHCHUSIM XUMUIECKUX
pEaKIUH.

CaMOCTOATENBHO MIJIAHUPOBATH

U OCYILIECTBIISITH CBOIO
MO3HABATEIBHYIO ICSITEIbHOCTB;
MPUHUMATH AKTUBHOE y4acTHE

B IPYNIOBOM y4eOHOM JeATEIbHOCTH
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IKcNepuMeHTAIbHbIE METOAbI
U3yYeHHs BelleCTB M UX NMpeBPallleHuii:
¢ JleMoHCTpanuu:

—  KoJuieKus «MeTauibl ¥ CIIJIaBbI»;

—  B3aUMOJICHCTBUE IICIOYHBIX

Y IIEJIOYHO3EMETbHBIX METAJIOB C BOJIOM
(BO3MOKHO HCITOJIb30BAHUE
BHJICOMATEPHUAJIOB).

o JlaGopaTopHBIE ONBITHI:

—  B3aUMOJICHCTBUE IICIOYHBIX

Y IIEJTOYHO3EMETbHBIX METAJIOB C BOJIOM
(BO3MOKHO HCITOJIb30BAHUE
BHUJICOMATEPHAIIOB);

—  B3aMMOJCHCTBHE THIPOKCUJIOB
aJIOMUHMS 1 [IMHKA C pacCTBOpaMH
KHCJIOT U IICJIOUCH;

—  Ka4eCTBEHHBIE peaKIuu Ha KaTHOHBI
METaJIJIOB.

o [lpakTuyeckue pabOTHI:

Ne 7. Penienue 3xcnepuMeHTaIbHBIX
3a7a4 1Mo TeMe «MeTasibl TJIaBHBIX
NOATPYTIIID;

Neo 8. Pemienne sxcnepuMeHTaIbHBIX
3a7a4 1Mo TeMe «MeTasisl TOOOYHBIX
HNOATPYIII.

o PacueTHbl€ 3a1a4u:
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—  BBIYUCJIEHHE Macchl (00BbeMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA
PEaKLNH, €CJIU OJTHO U3 BEUIECTB TAHO
B BHUJIE PACTBOPA C ONPEAECICHHOU
MAaCCOBOM JIOJIEH PACTBOPEHHOIO
BEIIIECTBA, WJIK UMEET MPHUMECH;

—  BBIYHMCJIEHHE MaccChl (00BbeMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA
PEaKLMH, €CJIU OJTHO U3 BEUIECTB JTAHO
B BHUJIE PACTBOPA C OMPEACICHHOU
MAaCCOBOM JIOJIEH PACTBOPEHHOIO
BEILIECTBA;

—  BBIYKCIICHHE BBIXOJa TPOIYKTa
pEaKIMu OT TEOPETUYECKU BOZMOKHOTO

Hroro no pazaeny 54
Paszngea 3. Xumusa u JKu3Hb
3.1 | Meroasl no3HaHUS 9 Ponp xumnu B o0ecneyeHnu PackpbiBaTh posib XMMHUU B pEIIICHUT

B XUMUU.
XUMUA 1 KU3Hb

YCTOP'ILIHBOFO Pa3BUTHA YCTIOBCUCCTBA.
IlonsTue o HAayYHBIX METOAAaX IMMO3HAHUA

N METOAOJIOTHMH HAYYHOT'O UCCIICAOBAHMUA.

Hayunble mpyUHIUIBI OpraHu3anuu
XUMHUYECKOTO TPOU3BOJICTBA.
[IpomblnIeHHBIE CITOCOOBI MOTYYEHUS
BaKHEHIINX BEILIECTB (Ha MpUMEPE
MIPOU3BOJCTBA aMMHUaKa, CEPHOU
KHUCIIOTBI, MeTaHoua). [I[pombliieHHbIE
CHOCOOBI OJIYYEHHS] METAJIOB

SHEPIeTUUYCCKHX, CHIPHEBBIX
Y 9KOJIOTHYECKHUX MPoOIeM
YeJI0BEUYCCTBA, ONUCHIBATH OCHOBHEIS
HaIIpaBIICHHS PA3BUTHUS XUMUYCCKOM
HAyKW U TEXHOJIOTHUHU.

[IpumensTh mpaBuia 6€30MacHOTO
oOpaleHus ¢ BeleCcTBaMH,
UCIIOJIb3yEMBIMH B TIOBCETHEBHON
KU3HU; a TaKKe IpaBuja
0€30IMacHOr0 MOBEACHUS B IEJIIX
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Y CIUIaBOB. XMMHUUYECKOE 3arpsi3HEHNE
OKPYXKarOUIEH CPEIbI U €r0 MOCIEICTBUS.
Ponb xumuu B o0ecrieueHun
SHEPreTUYECKOM 0€30MaCHOCTH.

XUMHUS U 3I0POBBE YEIIOBEKA.
JlexkapcTBenHsie cpencrsa. [IpaBumna
MCIIOJIb30BAHUS JICKAPCTBEHHBIX
npenaparoB. Poyibs XxumMuu B pa3BuTUH
MEIULIVHBI.

Xumus nuid. OCHOBHbIE KOMIIOHEHTBI
numu. [Tumessie no6aBku. Ponb xumun
B 00€CIeUeHNHU MUIIEBOI O€30MaCHOCTH.
KocmeTrnueckue u nappromepHsie
cpenctsa. beirtoBas xumus. [IpaBuna
0€30MacHOr0 UCIOJIL30BAHUS MPENAPATOB
OBITOBOM XMMUHU B MOBCEHEBHOM JKU3HHU.
XuMUsl B CTPOUTENBCTBE. BakHenme
CTpPOUTENIbHBIE MaTepHUabl (LIEMEHT,
oetoH). I[Ipon3BOACTBO CTPOUTEIBLHBIX
MaTepuaoB.

XUMHS B CEIILCKOM XO35IUCTBE.
OpraHndeckue 1 MUHEPAIbHBIE
ya0OpeHus.

Heoprannueckue marepuanbl
(KOHCTPYKIIMOHHBIE MaTepHaIIbl, KPACKHU,
CTEKJIO, KepaMmuka). Marepuanbl

IU1s ANeKTpoHukH. HanoTexHomorum

cOepexeHus 310POBbSI

Y OKPY’KAIOLIEW NPUPOIHON CPEBI;
MOHUMATh OMACHOCTh BO3JIEUCTBUS
Ha KUBBIE OPraHU3MBbI OTIPEICIICHHBIX
BEIIECTB, cMbICH TTokazaresns [TJIK,
MOSICHATH Ha TpUMEpax CoCOObI
YMEHBIIICHUS U TPEAOTBPAIICHUS UX
BPEIHOI'0 BO3AEUCTBUS.
AHaIU3UPOBATh U KPUTUUECKH
OIICHUBATh UH(POPMAIIHNIO, CBA3aHHYIO
C XUMUYECKUMU MPOIECCaMH U UX
BIIMSIHUEM HA COCTOSHUE
OKPYXarIIEn Cpeibl.

Hcnonb3oBaTh nogy4eHHbIE 3HAHUS
U TIpeJicTaBiIeHHs 0 chepax
NEeSATeNbHOCTH, CBA3aHHBIX C HAYKOU
Y COBPEMEHHBIMH TEXHOJOTHUSIMU,
KaK OCHOBY JIJIsl OpUEHTAIINU

B BBIOOpE CBOEH Oymyen
podeCCHOHAIBHOM AeATEIBbHOCTH.
Hcnonb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JIJ1s1 OOBICHEHUS
U IPOTHO3UPOBAHUS SIBJICHUH,
UMEIOIIUX €CTECTBEHHO-HAYUYHYIO
IpUPOJy, IPOTHO3UPOBATb,
aHaJIM3UPOBATh U OIICHUBATh

C MO3UIINI IKOJIOTUIECKOU
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0€30IMacHOCTH MOCIEACTBHS OBITOBOM
Y TIPOM3BOJICTBEHHOM E€ATEIbHOCTH
YeJI0BEKA, CBSI3aHHOM

¢ TiepepabOTKOM BEIIECTB;
UCII0Ib30BaTh MOJIyYEHHbIE 3HAHUS
JUJISL IPUHATHS TPAMOTHBIX PEIICHUM
npoOJieM B CUTYaIUsX, CBA3aHHBIX

C XUMHUEH.

[IpuHrMaTh yyacTre B 00CYyKJICHUN
npoOyieM XUMHUUYECKOMN

1 DKOJIOTHYECKON HaMpaBICHHOCTH,
BBICKA3bIBATh COOCTBEHHYIO MTO3UIIUIO
o npoOjaeMe U npejjaraTh
BO3MO>KHBIE ITyTH €€ PELICHUs

Hroro no pazaeny 9
OBUIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME

63



IEPEYEHB (KOJJU®PUKATOP) IPOBEPSIEMbBIX TPEFOBAHUM

K PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA3BOBATEJIBHOMN
IMPOI'PAMMBI CPEJHEI'O OBIIIEI'O OBPA3BOBAHUS Y DJIEMEHTOB
COJIEP)KAHMSI IIO XUMHUHN

JIns mpoBeieHUs] €UHOTO TOCYAapCTBEHHOIO 3K3aMeHa 1o xumuu (manee — EI'D
M0 XWMHH) HCHOJB3yeTCs TNepedyeHb (KoAU(pUKATOP) MpOBEpPsAEMbIX TpeOOBaHUMN
K pe3yibTaTaM OCBOEHHS OCHOBHOM 0Opa3oBaTENbHOW MPOrpaMMBbl CPEIHEro OOIIEro
00pa30BaHUs U 3JIEMEHTOB COJAEPIKAHMSL.

IIposepsiembie Ha EI'D mo xuMuu Tpe00OBaHUA K pe3yJIbTATAM OCBOCHUSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOTrPaAMMBbI CPpeIHEro 001ero 00pa3oBaHus

Kon
IIPOBEPSIEMOTO
TpeboBaHMs

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yJIbTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbI CPETHETO OOIIETO
00pa3oBaHUs

1

BJIaI[eHI/Ie CHUCTEMOM XMMHUUYCCKUX 3H€1HPII>1, KOTOpPasd BKIIIOYACT:

1.1

OCHOBOTIOJIATAIONINE MOHATHUS (XUMUYECKUI 2JIEMEHT, aTOM, U30TOIIHI,
AJIEKTpOHHAsE 000JiI0uKa aToma, S-, p-, d-dJIEKTpPOHHbIE OpOUTaIU
aTOMOB, OCHOBHOE U BO30Y>KJIEHHOE COCTOSIHME aTOMa, UOH, MOJIEKYJIa,
BAJICHTHOCTb,  DJIEKTPOOTPHULIATENILHOCTh, CTEMEHb  OKHUCIICHHS,
XUMH4YeCcKasi CBs3b ( O- m T-CBA3b | kpaTHBIE CBSA3W), THOpUAM3AIIUS
ATOMHBIX OpOuTaNel, KPUCTAJUIMYECKasl pelieTka, MOiIb, MOJISIpHAS
Macca, MOJISIpDHBIM 00beM, MOJSpHAs KOHIIEHTpPAIUsl, pPacTBOPHI
(MCTUHHBIE, TUCTIEPCHBIE CUCTEMBI), KPUCTAJUIOTUPATHI, YIIIEPOIHBII
ckeleT, (QyHKIMOHAIbHAS TPpyMNa, pajJuKai, U30Mephl, CTPYKTypHas
dbopmyna, wuzomepuss (CTpyKTypHas, reomerpuyeckas  (1uc-,
TPAHCU3OMEPHS), TOMOJOTUUECKUN PsZl, TOMOJOTH, YIJIEBOJAOPOIbI,
KHUCJIOPOJI- U @30TCOACPIKAIINE COSTUHEHUS, OMOTIOTUYECKN aKTUBHBIE
BellecTBa  (YIJI€BOAbI, JKUPBI, O€JIKH), MOHOMEp, MOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJIEKYJSPHbIE COCIUHEHUS, KPEKUHT,
puOpPMHUHT,  TUNBI  XUMHYECKUX  peakuuil  (OKHCIUTEIbHO-
BOCCTAHOBUTEJbHBIE, PK30- U JHAOTEPMUUYECKUE, PEAKIMU MOHHOTO
oOMeHa, TOMO- U TeTEpPOreHHbIe, OOpaTUMbIE M HEOOpaTUMBIE),
pacTBOp,  DJIEKTPOJIUTBI,  HEDJIEKTPOJUTHI,  DIICKTPOJIUTHUECKAS
JUCCOLIMALINS, CTENEHb AUCCOIUAIMU, OKUCIUTENb, BOCCTAHOBUTEIb,
AJEKTPOJIN3, CKOPOCTh  XMMHUYECKOM  peaklnu, XUMHUYECKOe
paBHOBECHE)

1.2

TEOPUHU U 3aKOHBI (TEOPHUSI XUMUYECKOTO0 CTPOEHUS OPTaHUYECKUX
BemectB A.M. byTiepoBa, Teopus 3IEKTPOIUTUYECKON AUCCOIMALINH,
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[Tepuonuueckuii 3akon JI.1. Menaeneena, 3aKOH COXpaHEHUsI MaCChl),
3aKOHOMEPHOCTHU, CUMBOJIMYECKUH SA3bIK XMMUH, MUPOBO33PEHUYECKUE
3HaHU, JIS)KAIME B OCHOBE IOHUMAaHUS IPUYUHHOCTU U CUCTEMHOCTH
XUMHUYECKUX SIBIICHUW, COBPEMEHHBIE NPEACTABICHUS O CTPOCHUU
BEIIECTBA HA aTOMHOM, MOJIEKYJISIPHOM U HAZAMOJIEKYJISPHOM YPOBHSX

1.3

MpCcaACTaBICHUA 0 MECXaHHU3Max XUMHUYCCKHUX pCaKHHﬁ,
TCPMOINHAMHNYCCKHUX " KHMHCTHUYCCKHUX  3aKOHOMCPHOCTAX - HX
IMPOTCKaHHUA, O XUMHYCCKOM PAaBHOBCCHUH, JUCIICPCHBIX CUCTCMax

1.4

(l)aKTOJ'IOFI/I‘-ICCKI/Ie CBCACHUA O CBOfICTBaX, COCTaBC, IOJYUYCHHU
1 0e30macHOM MCIIOJB30BAaHUU  Ba)KHEHIITHNX HCOPIraHUYCCKHUX
N OPraHu4YCCKHX BCIICCTB B 6BITy u HpaKTI/I‘-IeCKOI\/'I ACATCIBbHOCTH
YCJIIOBCKA

1.5

001111e Hay4YHbIE TPUHIIUIIBI XUMUYECKOT0 TPOU3BO/ICTBA (HA PUMEPE
MPOU3BOJICTBA CEPHOM KHCIIOTHI, aMMHaKa, METaHOJIa, MepepadOTKU
HedTH)

CdhopMupoBaHHOCTH YMEHUMN BBISIBISTH:

2.1

XapaKTEepHbIE TMPU3HAKA W B3aMMOCBSI3b HW3YYCHHBIX MOHSTHM,
MPUMEHATh COOTBETCTBYIOIIME MOHATHUS TMPH ONUCAHUU CTPOCHUSA
U CBOWMCTB HEOPraHWUYECKUX M OPraHUYECKHUX BEIIECTB U UX
MpeBpaICHUI

2.2

B3aMMOCBS3b XUMHUYCCKUX 3HAHUU C IIOHSATHUSIMHU U npcaACTaBICHUAMU
APYTrux nmpeaMcTOB AJIsA 0o0J1ee 0CO3HAHHOI'O MOHMMAHHUS U 00BSICHEHUS
CYHOIHOCTHU MAaTCPHUAJIbHOIO CANHCTBA MHUpPa

ChopMupoBaHHOCTH YMEHUS UCIIOJIb30BATh:

3.1

HaAanMMCHOBAaHHA XHMHWYCCKUX COGI[I/IHCHI/Iﬁ MCKAYHApOJIHOI'0o COro3a
TGOpCTI/I‘-IeCKOﬁ )51 HpHKJ’I&I[HOfI XMMHHU W TPHUBHUAJIIBHBIC HA3BaAHHA
BCHICCTB, OTHOCAIOMUXCA K HU3YUYCHHBIM KJIaCCaM OpPraHNM4YCCKHX
N HCOPraHN4YCCKHUX COGI{I/IHCHI/Iﬁ

3.2

XUMUYECKYI0 CUMBOJIMKY JJISI COCTaBJIeHUs] (POPMyIT HEOPraHUYECKUX
BEIIECTB,  MOJIEKYJSIPHBIX M  CTPYKTYPHBIX  (pa3BEpHYTHIX,
COKpAIIEHHBIX U CKEJETHBIX) (OPMYJT OPraHMUYECKUX BEIECTB

ChopMupoBaHHOCTH YMEHUS KIaCCU(PULIUPOBATE:

4.1

HCOPraHN4ICCKHUEC BCIICCTBA, CaAMOCTOATCIBHO BI)I6I/IpaTB OCHOBAaHUA
U KPUTCPHUH TJIA KHaCCH(bHKaHHH N3ydaCMbIX XUMHUUYCCKUX 00BEKTOB

4.2

OpraHn4cCKuUC BCIICCTBA, CaMOCTOATCIBHO BBI6I/IpaTI) OCHOBaHUsA
U KPpUTCPHUH TJIA KHaCCH(bHKaHHH N3ydaCMbIX XUMHUUYCCKUX 00BEKTOB
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4.3

M0 Pa3IMYHBIM NpHU3HAKaM (YUCITY U COCTABY PEarupyromiux BEIIECTB,
TEIIOBOMY 3(PQEeKTy peakiuu, U3MEHEHUIO CTENEeHEH OKHUCICHUs
3JIEMEHTOB, 00PaTUMOCTHU PEAKIINH, YUaCTHIO KaTalu3aTopa)

ChopMuUpOBaHHOCTh ~ YMEHHS  XapaKTEepU30BaTh  AIEKTPOHHOE
CTpPOEHHUE aTOMOB (B OCHOBHOM U BO30Y>K/ICHHOM COCTOSIHUH ) U HOHOB
XUMHUYECKUX 3JIEMEHTOB | — 4 mepuonoB [leprnoandeckoil cucTemsl
JI.1. MeneneeBa v UX BAJIEHTHBIE BO3MOXKHOCTH, UCIIOJIb3Y sl [IOHATUSA
S-, p-, d-3JIeKTPOHHBIE OPOUTANIH, SIHEPTETUUECKUE YPOBHU

ChopMupoBaHHOCTH YMEHHUS OOBACHITH 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHYECKHUX AJIEMEHTOB M 00pa3yeMbIX UMM COCTUHEHHI
0 NIEpUOJIaM U TpyImnam

ChopMupoBaHHOCT, YMEHHSI COCTaBIISITh YPAaBHEHHSI XUMUUYECKUX
pEaKUHil U PACKPbIBATh UX CYIIHOCTH:

7.1

OKHCINTCIBbHO-BOCCTAHOBUTCIIbHBIX pCaKHI/Iﬁ IMoCpCaACTBOM
COCTaBJICHUA JJICKTPOHHOI'O Oajranca 3THX peaKuHﬁ

7.2

YPaBHEHUSI PEAKLUMI PA3JIUYHBIX THUIIOB; TOJHBIE W COKpAIICHHBIE
ypaBHEHHSI peakluil HOHHOrO OOMEHa, YYWTHIBAas  YyCJOBWUS,
IIPY KOTOPBIX 3TU PEAKIHUHU UAYT A0 KOHLIA

7.3

peakui Tuapon3a, peakiuii KoMIIeKcooOpa3oBaHus (Ha MpuMepe
TUAPOKCOKOMILIEKCOB IIUHKA U aTIOMUHUS)

CdhopMupoBaHHOCTH YMEHUS OJITBEPKAATh:

8.1

Ha KOHKPETHBIX IpPHMEpax XapakTep 3aBHCHUMOCTH PEaKIIMOHHOM
CIIOCOOHOCTH OPraHUYeCKUX COCIWHEHUH OT KPATHOCTH W THUIIA
KOBAJICHTHOM cBsi3u (O~ wm T-CBABH) p3apuMHOrO BIMSIHHS aTOMOB
Y TPYIIIT aTOMOB B MOJICKYJIaX, a TAKXKe OT OCOOCHHOCTEH peaanu3aiun
Pa3IMYHBIX MEXaHU3MOB MMPOTCKAHUS PEaKITUi

8.2

XAapaKTCPHBIC XNMHUUYCCKHC CBOMCTBA BC€UICCTB COOTBCTCTBYIOIIMMHA
OKCIICPUMCHTAMM U 3allMCAMU ypaBHeHI/Iﬁ XUMHUYCCKHUX peaKquI

ChopMupoBaHHOCTh YMEHUS XapaKTepU30BaTh COCTAB U BaKHEHIITHE
CBOMCTBa BENIECTB, MNMPUHAMICKAITUX K OMNPEACICHHBIM KilaccaM
U TpynmnaMm COeIUHEHUH (IPOCThI€ BEIIECTBA, OKCUABI, TUIPOKCUIBI,
COJIM; YTJIIEBOJOPOIbI, IPOCTHIE 3PUPBI, CIUPTHI, PEHOIIBI, aJTbACTHUIBI,
KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIOKHBIE dPUPBI, KUPHI, YTIIEBOIHI,
aMHHBI, aMUHOKHCIIOTHI, OEJIKH)

10

ChopMupoBaHHOCTh YMEHHUSI MPOBOJUTH PACUEThl MO XUMHUYECKUM
dbopmyliaM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUU C UCIOIb30BaHUEM
(bU3UYECKUX BEJIMYHH:

66



10.1

Macchl (00beMa, KOJIMUECTBA BEIIECTBA) MPOAYKTa PEaKIUU, €CIIH
OJTHO M3 MCXOIHBIX BEIIECTB JaHO B BUJE PAacTBOpA C OMPEIEICHHOM
MacCOBOM J0JIell pPAacTBOPEHHOTO BEIIECTBA WJIM JIaHO B HM30BITKE
(MMeeT MpUMeCH)

10.2

MacCOBOM MU 0OOBEMHOM JI0JIM, BHIXO/1a MTPOAYKTa PEaKIINU

10.3

TeroBoro 3 dexra peakuit

10.4

00BEMHBIX OTHOIIIEHHI Ta30B

10.5

M0 HAX0XKICHUIO0 XUMUYECKOU (pOpMyIIbl BelllecTBa

11

Brianenue cucremMon 3HaHMIM O METOIaX HAYYHOTO ITO3HAHUS SIBJICHUN
IPUPOJBI, HCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKaXx M YMEHHE
IPUMEHATh 3TH 3HAHHUS TNPHU SKCIEPUMEHTAIBHOM HCCIIETOBAHUU
BELIECTB U NIl OOBACHEHUS XUMUYECKUX SIBJICHUI, UMEIOIINX MECTO
B IIPUPOJIE, TPAKTUYECKOM AEATEIBHOCTH YEJIOBEKA U B IIOBCETHEBHOMN
KU3HU

12

ChopMupoOBaHHOCTh YMEHHUS MPUMEHSTH (MCHOJIb30BATh) 3HAHUS
0 COCTaBE U CBOWCTBAX BEUIECTB JJIsi SKCIEPUMEHTAILHOW MPOBEPKU
TUINIOTE3 OTHOCUTENIBHO 3aKOHOMEPHOCTEW MPOTEKaHUS XUMHYECKUX
peakiuii U TPOTHO3UPOBAHUS BO3MOXKHOCTEM HX OCYILECTBICHUS;
CHUCTEMHbIC XUMUUYECKHUE 3HAHUS JIJI1 OOBSICHEHUS ¥ TPOTHO3UPOBAHUS
SIBJICHUM, UMEIOIIUX €CTECTBEHHO-HAYUHYIO MPUPOY; ISl TPUHSATUS
TPAMOTHBIX PEHICHUH MPOOJIEM B CUTYaIUAX, CBSI3aHHBIX C XUMUEH

13

CdopMupoBaHHOCTh YMEHHUS IUTAHUPOBATH M MIPOBOAUTH XUMHUUCCKHHA
AKCIIEPUMEHT (TIOJyYeHHEe W W3yYCHHE CBOWCTB HEOPTAaHUYCCKUX
¥ OpPTaHWYECKHX BEIIECTB, KAYECTBCHHBIC PEAKIIUU YTIIEBOIOPOIOB
Pa3sTUYHBIX KIACCOB W KHUCIOPOJCOAEPXKAIINX OPTaHUYECKHUX
BEIECTB, PENICHUE JKCIEPUMEHTAIBHBIX 3a7ad M0 Paclo3HABAHUIO
HEOPTAaHUYECKUX M OPTAaHWYECKUX BEIICCTB) C COOIOICHUEM TTPABHUII
O0e3omacHOro oOpallleHuss ¢ BellecTBaMU U Ja0OpaTOpHBIM
o0opynoBaHueM; (popMyIupOBaTh LETU UCCIEAOBAHUS; IPEICTABISITh
B pa3nu4HON (opMe pe3yibTaThl AKCICPUMEHTA, aHAIM3UPOBATH
U OIICHUBATh X JOCTOBEPHOCTH

14

CdopMUpOBaHHOCTh YMEHHUS OCYLIECTBIATH II€JICHANPABICHHBIN
NOMCK XMMHYECKON HH(pOpMaLUU B Pa3IN4HbIX HCTOUYHUKAX (Hay4dHas
U ydeOHO-Hay4yHas JUTepaTypa, CpelicTBa MacCOBOM HHQoOpMaIuu,
ceTh VIHTEpHET U JIpyrue), KpUTUYECKH aHaJIU3UpPOBAaTh XUMHUYECKYIO
uH(popMaIuIo, nepepadaTbiBaTh €€ U UCIOJb30BaTh B COOTBETCTBUU
C TIOCTABJICHHOW y4eOHOH 3a1aueil
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15

ChopMupOBaHHOCTh yMEHHUSI MPOTHO3UPOBATh, AHAIU3UPOBATH
U OLIEHUBATh UHGOPMAIIUIO C MO3UIUNA IKOJIOTHYECKON 0€30MaCHOCTU
MOCJIE/ICTBU OBITOBOM M MPOU3BOICTBEHHOM JIESITEILHOCTH YeJIOBEKa,
CBSI3aHHOU ¢ mepepabOTKON BelecTB; CHOPMUPOBAHHOCTh YMEHUU
OCO3HaBaTh OMACHOCTh BO3JACHCTBHS HA KUBbIE OPraHU3MBbI
OTpPENICICHHBIX BEIIECTB, MOHUMAsI CMBICI MOKa3aTessl MpeaeabHON
JTOMYCTUMOM KOHIIEHTpalluy, U TMOSICHATh Ha MPUMEpPax CIOCOOBI
YMEHBIIICHUSI W TPEAOTBPAIICHUS UX BPEAHOTO BO3JCUCTBUS
Ha OpraHu3M YeJIoBeKa

IlepedeHb 3j1eMEHTOB colep:KaHus, IpoBepsieMbIX HA EI'D mo xumun

Kon

[IpoBepsieMblil 3JIEMEHT COACPKaHUS

1

TeopeTnyeckne OCHOBBI XUMHUU

1.1

Crpoenne  BemectBa. CoBpeMeHHass  MOJEIb  CTPOCHUS  aToMa.
Pacnipenenenre 31eKTPOHOB IO dHEPTreTUYECKUM ypoBHsIM. Kitaccudukanus
XUMHUYECKUX 3JIeMEeHTOB. OCOOCHHOCTH CTPOCHUS YHEPTETHUECCKUX YPOBHEH
aToMOB (s-, p-, d-anmemeHTOB). OCHOBHOE€ M BO30YXKJIEHHOE COCTOSHHS
aTOMOB. DJIEKTpOHHAass KOHPUTyparus atoMa. BaJleHTHBIE JIEKTPOHBI

1.2

[lepmonnueckas cucrema xumuuyeckux osnemeHToB J[.M. Menneneesa.
Ousnueckuii cmbich [lepuoanueckoro 3akona /.M. Menneneena. [Ipuunnbl
M 3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB JJEMEHTOB M HX COCIUHEHUU
0 MEPHUOJIaM U rpymnmaM. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX
BEILIECTB, BOJAOPOJHBIX COEAUMHEHUN, BBICIIIMX OKCHIOB U TUAPOKCHJIOB

1.3

BaneHTHOCTB. DIEeKTpOOTPpUIIATENLHOCTE. CTENEHb OKUCICHUS

1.4

Buasl xumuueckoilt cBA3uM (KOBaJIGHTHasi, HWOHHAs, MeTaJIMYEcKas,
BOJIOPOJIHAsA) M MEXaHU3Mbl €€ oOpa3oBaHUA. MeXMOJNEKYISIPHBIC
B3aUMOJCUCTBUA. BemectBa MOJEKYJISIPHOIO W HEMOJIEKYJISIPHOTO
cTpoeHusl. TUIbl KPUCTAINIMYECKUX PEIICTOK. 3aBHUCUMOCTh CBOWMCTBA
BEILIECTB OT THNA KPUCTAJIIMYECKON PEIIETKU

1.5

XUMHUYECKasi  PEaAKIUA. Knaccudpukanms  XMMHUECKMX  peaKIui
B HEOPraHWYECKOM M OpPraHWYEeCKOM XHMHUHM. 3aKOH COXPAHEHHUS MAacCChI
BEIIECTB

1.6

CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3IUYHbIX (haKTOPOB

1.7

TennoBeie 3P PekThl XUMHUUECKUX peakiuil. TepMoxXuMuiecKue ypaBHEHUs

1.8

OOGpatuMmble peakiuu. XuMudeckoe paBHoBecue. DakTopsl, BIUSIONINE
Ha COCTOSIHME XUMHUUYECKOTO paBHOBecus. [Ipunuun Jle [Hlarense
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1.9

DnekTpoiauTuueckas aucconuainus. CuiabHbIe M ClIa0ble 3JIEKTPOJIUTHI.
Cpena BOJIHBIX PAacTBOPOB BEIIECTB: KHCHas, HEHUTpajdbHas, IIeIOYHas.
Crenens aucconmaluu. Peakiiuym noHHOTro oOMeHa

1.10

I'mpponus comeir. MonHoe npousBeneHue BOAbI. BOIOPOAHBIN MOKA3ATEND
(pH) pacTBOpa

I.11

CnocoObl  BbIpaXK€HUSI KOHIIEHTpAaIllMd pPacTBOPOB: MaccoBasi  JOJIs
pacTBOPEHHOIO BENIECTBA, MOJISIpHAsA KOHIEHTpauus. HacelleHHbie
Y HEHACBIIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpucTaninoruaparsl

1.12

OKuCIMTENbHO-BOCCTAHOBUTENBHBIE  peakiuu. [loBeneHune — BemecTs
B cpeJiax ¢ pa3HbIM 3HaueHueM pH. MeToabl 31ekTpoHHOro OanaHca

1.13

DIIEKTPOIIU3 PACTBOPOB U PACILJIABOB COJIEH

OCHOBBI HEOPTaHUYECKON XUMUU

2.1

Knaccudukanus HEOPraHUYECKUX COEIMHEHUN. Homenknarypa
HEOPraHUYECKHUX BEIIECTB

2.2

XUMHUYECKHE CBOMCTBA BAXKHEHIIINX METAJJIOB (HATPHUM, Kaaui, KaJlbIUH,
MarHui, aJlOMAHUHN, IMHK, XPOM, JKEJI€30, MEb) U UX coequHeHui. Oomme
CIOCOOBI MOTYUYEHHS] METAJIOB

23

XUMHUYECKHE CBOMCTBA BAKHEHIIIMX HEMETAIJIOB (TajloT€HOB, CEPhI, a30Ta,
docthopa, yriaepoga U KpEeMHHs])) M UX COEAUHEHUU (OKCHUIIOB,
KHCJIOPOJICOJICPIKAIMNX KUCIIOT, BOJOPOIHBIX COSTUHECHUH )

24

I'eneTnueckas CBA3b HCOPIraHM4CCKHX BCIICCTB, IMPpUHAJICKAIINX
K pa3/IM4HBIM KJIaCCaM

2.5

Nnentudukaiys HeopraHMIeCKux coeauHeHuil. KauecTBeHHBIE peaKIuu
Ha HEOPraHUYECKHE BEIIECTBA U HOHBI

OCHOBBI OPraHM4ECKON XUMUH

3.1

OCHOBHBIE TIOJIOKEHUS TEOPUH XHMHUYECKOTO CTPOCHUS OPraHUYECKHX
coequHeHud A.M. byrtiepoBa. VYTIEpOOHBIA CKEIET OpPraHUYEeCKOU
MoneKysbl. KpatHocTs xuMuueckoil cBsizu, O~ u T-CBS3H  gp3_ gp?- sp-
rudpuan3anuy  opOuTaneid aToMoB yriepoaa. 3aBUCUMOCTh CBOMCTB
BELIECTB OT XUMUUYECKOTO CTPOEHUs MOJIeKyJ. ['omonoru. ['omomornueckum
psan. 3omepus u uzomepsl

3.2

[lonsitue o d¢yHkuuoHanbHOM Tpynmne. OpueHTauuoOHHBIE A(PPEKThI
3aMECTHUTENEN

3.3

[Ipencrasienue o kiaccupukanuu opraHundeckux Bemiects. Homenkiarypa
OpTraHUYECKUX COCIMHEHUHN (CUCTEMaThuecKas) U TpUBUAJIbHBIC HA3BaHUS
BAXKHEHUIINX MMPEICTABUTENEN KIIACCOB OPraHUYECKHUX BEIIECTB
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34

CBoOOAHOpAUKANBGHBIA W HOHHBIM MeXaHu3Mbl peakuuu. [loHsiTHE
o Hykieoduie u anekrpodue. [Ipasuno MapkoBuukosa. [TpaBuio 3aiinesa

3.5

AJKaHBI. XUMHUUYECKHE CBOMCTBA AJIKAHOB: raJIOTEHUPOBAHUE,
NETUAPUPOBAHUE, TEPMHUUYECKOE pA3JIOKEHUE, KPEKUHI, H30MEPHU3ALMUA,
ropenne. Ilomyuenue ankanoB. Ilukinoankansl. Crneuuduka CBOWUCTB
LUKIIOAIKAHOB C MajbIM pa3MepoM LMKiIa. Peaknuu npucoeauHEHUs
Y PAIUKAIBHOTO 3aMEECHUS

3.6

AJIKEHBI. XuUMUYeCcKue CBOMCTBA: peaKIuu IPUCOETUHEHUS
(ranmoreHnpoBaHHe, THAPUPOBAHUE, TUAPOTATOTEHUPOBAHNE, TUAPATALN),
TOPEHMsI, OKUCIIEHUS U oTuMepu3amuu. [IpompliieHHbIe 1 1ab0paTopHbIe
CHOCOOBI MOJTYYEHHUS aJKEHOB

3.7

Ankanvenbl. XMMHAYECKUE CBOMCTBA AJKAIHEHOB: PEAKIIMU TPUCOEAUHEHNS
(rugpupoBaHuEe, TrajJOT€HUPOBAHUE), TOPEHUS U NOJUMEpPU3ALHH.
ITonmyyeHnue ankaaueHoOB

3.8

AJIKVHBL. XUMUYECKUE CBOICTBA: peakuu IIPUCOEAUHEHUS
(ramoreHUpoBaHue, TUAPUPOBAHUE, THApATAIUS, THAPOraIoreHHUPOBAHUE)
KaK CIOCO0 TOJIydeHHUs TMOJUMEPOB M JPYIUX TMOJE3HBIX MPOIAYKTOB.
Peaxiuu 3aMEICHHUS. I'openne aleTUJIeHa KakK VMCTOYHUK
BBICOKOTEMIIEPATYPHOIO IUIAMEHU JUISI CBapKU M PE3KU METAJLIOB.
[Ipumenenue aneTniieHa

39

Apenbsl. XWMHYECKHE CBOWCTBA OEH30J1a: pEaKIUH dSIEKTPOPUIHLHOTO
3aMeIIeHHs], IPUCOSANHEHUS (THAPUPOBAHNUE, TaIOTeHUpOBaHue). Peakius
ropeaus. OCOOCHHOCTH XWUMHUYECKHX CBOWCTB Toiyona. [lomydeHue
oenzona. OcoOEHHOCTH XMMHYECKUX CBOWMCTB ctupona. [lommmepuzarus
ctuposna. CrocoObl  MOMy4YeHUS ©W  NPUMEHEHHE  apOMaTHYECKHUX
yIJIEBOJIOPOIOB

3.10

Cnouptel. IIpenenbHble ONHOATOMHBIE CIUPTHL. XUMHYECKUE CBOMCTBA:
B3aUMOJICUCTBUE C HAaTpUEM KaK CHoco0 YCTAHOBIICHHS HaJIUYUS
TUAPOKCOTPYNIBI, C TaJOT€HOBOJOPOJAMH KaK CHoco0 MOJTy4YeHHs
pacTBOpUTENE, BHYTPHU- M MEXMOJEKYJsSIpHas aeruaparauus. Peakius
ropenus. [lonmydyeHue sta”oma: peakuusi OpOKEHUs TIIIOKO3bI, THApPATAIIUS
STWICHA. DTUJICHIJIMKOJb WU TIHIEPUH KAK OPEACTABUTEIN MHPEHAECTbHBIX
MHOTOAaTOMHBIX CIUPTOB

3.11

denon. Xumudecknue cBoMCTBa (heHoma (peakuu ¢ HaTpUueM, THAPOKCUIOM
HaTpus, o6pomom). [Tonyuenue dpenona

3.12

Anpaeruapl. XHMUYECKHME  CBOMCTBA  MOPEIECIbHBIX  albJACTHIIOB:
TUAPUPOBAHUE; KAYECTBEHHBIE pEAKIUM Ha KapOOHUIBbHYIO TPYIIILy
(peakmusi «cepeOpsSHOTO 3epKajiay, B3aUMOJCHCTBHE C THAPOKCHIOM

70



menu (II). TlomydyeHue mnpeneNbHBIX albJAETU/IOB: OKHCICHUE CHUPTOB,
ruapartaius aleTuiacHa. AIIeTOH Kak IpeCTaBUTeNb KeTOHOB. OCOOEHHOCTH
peakIMu OKHUCIIEHHS alleTOHA

3.13

Kap6oHoBbie KHCTOTHI. XUMUYECKHE CBOMCTBA MPEAEIbHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. OCOOEHHOCTH XHUMHYECKHUX CBONCTB MYypaBbUHOMN
KkucnoThl. [lomydyeHne mpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJICHHE AJIKAaHOB, AJIKEHOB, IIEPBUYHBIX CIIMPTOB, AJIbAECTUIOB. Bricmine
npeiebHbIE U HepeaeIbHble KapOOHOBBIE KUCIOTHI

3.14

Cnoxubie 3¢upbl u xupbl. CrnocoObl TOJYYEHHUS CIOXKHBIX 3S(PUPOB.
O6patuMocTh peakiuu stepudukanuu. [IpuMeHeHue CiIOXHBIX 3(QUpPOB
B MUILEBOM M MapPrOMEpHOM MNPOMBIIUIEHHOCTH. JKUPBI Kak CIOXKHBIC
3(UpHI TIUIIEpHUHA U BBICIINX KapOOHOBBIX KUCIOT. XUMHYECKHUE CBOWCTBA
KUPOB: TUAPUPOBAHUE, OKUCIICHUE. [ UIPOIH3, WIN OMBLUIECHUE, KUPOB KaK
CIoco0 MPOMBIIIUIEHHOTO MOJIYYEHHUS COJIeH BBICIIUX KapOOHOBBIX KHCIOT.
MBUI4 KaK COH BBICIINX KAPOOHOBBIX KHUCIIOT

3.15

XUMHUYECKHE CBOMCTBA TJIIOKO3bl: pPEaKIMH C Y4YaCTUEM CIUPTOBBIX
U allbJIETUIHOM TPy U MOJIOYHOKHUCIIOE Oposkenue. [I[puMeHeHune ritoko3sl,
€€ 3HAYeHUE B JKMU3HEAEITENIbHOCTU opraHusMa. Jlucaxapuasl: caxaposa,
ManbTO03a. BoccTaHaBiauBawonMe W HEBOCCTAHABIMBAIOUIUE IHCAXAPUJIBL.
I'maponus nucaxapunoB. Ilomucaxapuael: kpaxman, riaukoreH. CTpoeHue
MaKpOMOJIEKYJ KpaxmMalia, IITMKOreHa U 1eJuTi0103bl. du3nyeckue cBOWCTBa
KpaxMaljia MU IeJUTI0JIO3bl. XUMHUYECKHE CBOWCTBA KpaxMmala: TUJIPOJIN3,
KAueCTBEHHAs] peakius C HOJO0M. XUMHUUYECKHE CBOWCTBA IIEJUIOJIO3BI:
TUAPOIU3, ToJlydeHue 3PupoB 1eio03bl. [[oHsITHE 00 MCKYCCTBEHHBIX
BOJIOKHAX (BHUCKO03a, alleTaTHBIN IIEJIK)

3.16

AMUHBI. AMHHBI KaKk OpPraHUYECKHE OCHOBAHUS: pEaKIUM C BOJIOW,
KUCJIOTaMU, PEaKIUs TOPEHUs. AHUIMH KaK MPeICTaBUTENIb apOMATHYECKUX
aMMHOB. XMMHUYECKHE CBOMCTBA aHMJIMHA: B3aMMOJCHCTBHE C KHUCIOTAMH,
OpoMHOW BoAOM, okucienue. I[lodydyeHne aMHHOB AJIKUIUPOBAHUEM
aMMHUaKa ¥ BOCCTAHOBJIEHUEM HUTPOIPOU3BOIHBIX YTIIEBOAOPOIOB

3.17

AMUHOKHUCIIOTHI ¥ O€IKU. AMHHOKHCIIOTHI KaK aM(OTEpHbIE OpraHUYECKHe
coeanHeHuss. OCHOBHbIE aMUHOKUCIIOTHI, 00pa3ytoiue 0enku. XuMuuecKue
CBOMCTBa O€JIKOB: THUIPOJIU3, JCHATypalusi, KaueCTBEHHbIC (I[BETHHIC)
peakuuu Ha OeKu

3.18

CTtpoeHue M CTpyKTypa NHOJMMEPOB. 3aBUCHUMOCTb CBOMCTB MOJMMEPOB
oT CTPOEHUS MOJIEKYI. OcHOBHBIE CrocoObl MOJTy4YECHUS
BBICOKOMOJIEKYJISIPHBIX COEIMHECHUN: peakuuy  MOJHUMEPU3ALUN
u nonukoHaeHcanuu. Knaccudukaius BoJokoH
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3.19

Nnentuduxanus OpPraHNYECKUX COEJIMHEHUN. Pemenue
JKCIIEPUMEHTAIBHBIX 3a/1a4 HA PACHO3HABAHUE OPTAaHUYECKUX BELIECTB

3.20

I'eHeTn4yeckas CBSI3b MCKAY KJIaCCaMU OPraHNn4YCCKHX COCI[I/IHeHI/Iﬁ

XUMUA 1 KU3Hb

4.1

Xumusi B NOBCEHEBHOM >ku3HU. [IpaBuna 6e30macHoi paboThl ¢ €KUMU,
TOPIOYMMU U TOKCUYHBIMH BEIIECTBAMU, CPEICTBAMU OBITOBON XUMUU

4.2

XuMusl U 310pOBbe. XUMHUSA B MeAULMHE. XUMHUSA U CEJIbCKOE XO3SIUCTBO.
XUMHUS B NOPOMBILUIEHHOCTH. XHMHUA W JHEpPreTuka: IPUPOIHBIN
U TIONYTHBIN HEeTSIHOM Ta3bl, UX COCTAaB U Ucnodb30BaHue. CocTaB HEPTHU
u ee nepepadboTka (IpUPOIHbIE UCTOYHUKH YTII€BOAOPOIOB)

4.3

XuUMHUS ¥ 3KOJOTUsA. XUMHAUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbl U €ro
nocneactBua. Oxpana rugpocdepsl, TouBbl, aTMocepsl, Gopsl U hayHbI
OT XMMHUECKOTO 3arps3Henus. [Ipobiema oTx010B ¥ MOOOYHBIX TPOTYKTOB.
AJNbTepHATUBHBIE UCTOYHUKU SHEPTUU

4.4

OOmue mpeAcTaBieHHs] O MPOMBIIUIEHHBIX — CMOCO0ax  MOJy4YEHUS
XUMUYECKUX BeEHIeCTB (HAa MpUMEpe MPOU3BOACTBA aMMHaKa, CEpHOI
kucioThl). YepHas u 1BeTHas Meranyprus. CTEKIO W CHIMKATHas
MPOMBINUIEHHOCTh.  [IpoMbllnieHHass opranumyeckas xumud. CpIpbe
JUIsL OPTaHUYECKOW MPOMBIILICHHOCTH

Tunel pacyeTHBIX 3a1a4

5.1

PacueTnl Macchl BeniecTBa UiIn 00BbeMa ra3os 10 HN3BCCTHOMY KOJIMYCCTBY
BCIICCTBA, MaCCE€ UJIN 06T>CMy OIHOTI'0 M3 YYaCTBYIOIIHMX B pCaKIUN BCIICCTB

52

Pacuetsl TerioBoro addexra peakiuu

53

PacueTsl 00beMHBIX OTHOIIICHUI Ia30B IIpU XUMHWYCCKUX PCAKIMAX

54

Pacuetsl macchl (00beMa, KOJTUYECTBA BEILIECTBA) MPOAYKTOB PEAKIIUU, €CITU
OJIHO U3 BEIIECTB JIaHO B U30BITKE (MMEET MPUMECH )

5.5

Pacuetrsl mMaccoBoll WM OOBEMHOW JIOJM BBIXOJA MPOJYKTA PEAKIIHUU
OT TEOPETUYECKU BO3ZMOKHOIO

5.6

Pacuetsl Macchl (0OBbEeMa, KOJIMUECTBA BEIIECTBA) MPOAYKTa PEaKIUU, €CIU
OJIHO M3 BEIECTB JAHO B BUJE pAacTBOpaA C ONpPEAEIIEHHON MacCOBOU A0Jei
PacTBOPEHHOIO BEIIECTBA

5.7

PacueTbl ¢ wuCHOIB30BaHHEM MOHSATHM «MacCOBas A0J1», «MOJIAPHasA
KOHIOCHTPpAIUA), KpaCTBOPUMOCTL»

5.8

Haxoxnenue monekyispHOH (QopMyJibl OpraHUYECKOTO BEIIECTBA MO €ro
IJIOTHOCTH W MAcCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €ro COCTaB,
WJIU TI0 MPOyKTaM CTOpaHUs
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