[IpoBepsiemble TpeOOBaHUS K pe3yIbTaTaM OCBOCHUSI OCHOBHOMN
oOpa3oBaTenbHO mporpamMmel o xumui (10 kmace)

Kon
[IPOBEPSIEMOI0
pe3yibTaTa

[IpoBepsiemble ipeAMETHBIE PE3YIBTATH OCBOCHHUS OCHOBHOW 00pa3oBaTeIbHON
MIPOTpaMMBI CPEAHETO OOIEeTro 00pa3oBaHUs

1

TeopeTnueckre OCHOBBI OPTaHUYECKONH XUMHUU

11

ChopMUpoBaHHOCTh  TPEACTABICHHA O  XHMHYECKOH  COCTaBJIAIOIICH
€CTeCTBEHHOHAYYHON KAapTHHBI MHpa, POIU XUMHH B TIO3HAHWH SIBJICHHH
OpUponbl, B (HOPMHUPOBAHWU MBIIUICHHS M KyJbTYpPhl JIMYHOCTH, €€
(hYHKITMOHABHON TPaMOTHOCTH, HEOOXOIUMOW JJS PEIICHUS MPaKTHUECKUX
3a/lad W DJKOJOTHMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3IO0POBBIO H
HIPUPOJHOU cpene

1.2

Bnanenue CHCTEMOH XAMUYECKHUX 3HAHUH, KoTOpas BKJIFOYAET:
OCHOBOIIOJIAraroIue MTOHSITHS (Mosekyna, BAJICHTHOCTb,
AJIEKTPOOTPULIATSIILHOCTh, CTEICHb OKHUCICHUS, XHUMHYECKas CBS3b, MOJIb,
MOJIIpHasl Macca, MOJSIPHBIM O00BeM, YIIepOIHBIA CKeNeT, (pyHKInoHambHas
TpyNma, pajuKal, HW30MepHus, H30MEphl, TOMOJIOTUYECKHI psl, TOMOJIOTH,
YIJICBOJIOPOJIbI, KHUCIOPOI- M a30TCOACPIKAIIUEC COCAMHCHUS, OHOJIOIMYCCKU
aKTUBHBIE BemecTBa (yIJIEBOABI, JKUPBI, OENKH), MOHOMEp, IOJHUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC COCTUHEHHUS); TEOPHH W 3aKOHBI
(Teopus XMMHYECKOTO CTpPOEHHs opraHnuyeckux BemiecTB A.M. bytieposa),
33KOHOMCpHOCTI/I, CI/IMBOHI/I‘-ICCKI/II‘/'I SA3BIK XMMUWU, (I)aKTOJIOFI/I‘ICCKI/IC CBCIACHUA O
CBOMCTBax, COCTaBe, MOJYYCHWHW H O€30IMaCHOM HCIOIB30BAaHUH Ba)KHEHIIINX
HeOpFaHI/I‘-ICCKI/IX nu OpFaHI/I‘-ICCKI/IX BCIIIECCTB B 6I>ITy nu HpaKTH‘IeCKOﬁ
JIEATEIbHOCTH YeJIOBEKa

1.3

ChopMHpOBaHHOCTh yMEHHH BBISBIATH XapaKTCPHBIC MPU3HAKUA TIOHATHIA,
YCTaHaBJIMBaTh UX B3aUMOCBS3b, UCHOJb30BAaTh COOTBETCTBYIOIIUE MOHATHS MPU
OMNMCAHUM COCTaBa, CTPOEHUS U MPEBPALICHUI OPraHUYECKUX COCTUHEHUN

14

c(OPMHPOBAHHOCTb yMEHHWH HCIONB30BaTh XUMHYECKYI0 CHMBOJIUKY JUIS
COCTaBJICHUSI MOJICKYJAPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH, COKpAILEHHOI)
¢bopMyn OpPraHMYECKMX BEUIECTB M YPaBHEHHUH XMMHYECKUX PEaKIH,
W3TOTaBIUBATh MOJIENHM MOJIEKYJ OPTaHWYECKUX BEILIECTB JJIS WIUTIOCTPALUU WX
XMMUYECKOr0 U MPOCTPAHCTBEHHOT'O CTPOCHHUS

15

CthopMHpOBaHHOCTh YMEHUH YCTaHABIMBATh TNPHHAIICKHOCTh H3YUYEHHBIX
OPTaHMYECKUX BELIECTB 10 UX COCTaBYy M CTPOCHHUIO K OINpENeIEHHOMY KJIaccy
(rpynme) coeauHeHMi  (YIJIEBOIOPOABI, KHUCIOPOJ UM  a30TCOJEpXKallue
COEIMHEHHS, BBICOKOMOJIEKYJISIPHbIE COEIWHEHMs), J1aBaThb MM Ha3BaHUA IIO
cucremarnueckoir HomeHkiarype (IUPAC)

15

ChopMHUpOBaHHOCTh YMEHHSI OMNpPENENATh BHIBI XHUMHUYECKOH CBS3H B
OpPraHWYECKUX COCTUHEHHSX (OAMHAPHBIE H KPATHBIE)

1.6

ChopMHpPOBaHHOCTh YMEHHUSI NPUMEHSATH: TOJOXKCHHS TEOPHH CTPOCHUS
opranmdeckux BemiecTB A.M. ByTieposa 111 00bSICHEHHSI 3aBICHMOCTH CBOMCTB
BEILIECTB OT UX COCTABA U CTPOCHMS; 3aKOH COXPaHEHUSI MacChl BELLIECTB

VYriesogoponsl. Kuciopojacoiepikaiye ¥ a30TCOACPIKAIIME OPraHUYECKUE
COC/IMHEHMSI. BBICOKOMOJIEKYIISIPHBIC COCTHHEHUS

2.1

ChopMHupOBaHHOCTh YMEHUH MPUBOAUTH TPUBUAIBHBIC HA3BaHHUS OTACIbHBIX




OpPTaHMYECKUX BEIIECTB (STHJICH, MPONWICH, AaleTWICH, JTUJICHIIHNKOIb,
ruiepud, ¢eHos, QopManbaerus, auneTanbAeTHl, MypaBbHHAs KHUCIIOTA,
YKCyCHasl KHCJOTa, OJIEMHOBas KHCJOTa, CTEapHHOBAas KHCJIOTa, IJIIOKO3a,
¢$pyKTO3a, KpaxMa, IeJUTI0N03a, TIUIHH)

2.2

CcdopmupoBaHHOCTh YMEHHUH XapaKTEepPH30BaTh COCTAB, CTPOCHHE, (pr3muecKkre u
XUMHUYCCKAE CBOWCTBA TUIIMYHBIX MPEICTABUTEICH pa3jIMYHBIX KJIACCOB
OpPraHMYECKUX BEIECTB (METaH, 3TaH, 3TWJICH, MPOIWIICH, alleTHIeH, OyTaIueH-
1,3, metunOyraaunen-1,3, 6eH30/, METAHOJ, ATAHOJN, STHUJICHIJINKONb, TIUIEPHH,
(deHou, aneTanbIeruj, MypaBbuHass M YKCYCHAash KHCIOTBI, TIIOK03a, KpaxMal,
LIEJUTI0N03a, aMUHOYKCYCHAs! KUCIIOTA)

2.3

ChopmupoBaHHOCTh YMEHHS WJLUTIOCTPHUPOBATh TEHETUYECKYIO CBSI3b MEXKIY
TUIMUYHBIMU TPEJCTABUTEISIMU PA3IMYHBIX KIJIACCOB OPraHUYECKHUX BEIIECTB
YPaBHEHUSMH COOTBETCTBYIONIUX XWMHYECKHX PEAKIHHA C FWCIIOIb30BaHUEM

CTPYKTYPHBIX (popMyIT

2.4

CdopMupOBaHHOCT, YMEHHS XapaKTepH30BaTh HCTOYHHKU YTIICBOAOPOJHOTO
celpbsi (HETh, NPUPOAHBIN Ta3, Yroib), CIIOCOOBI WX TMepepaboTKu U
MPaKTUIEeCKOE MPUMEHEHUE IPOILYKTOB IepepaboTKu

XHUMHUA U )KU3HL. PacueTsl

3.1

CdopmupoBaHHOCTh YMEHHI BIIAJETh CHCTEMOW 3HAHWN 00 OCHOBHBIX METOJaX
HAy4YHOTO TIIO3HAHHWS, MCIIONB3YEMBIX B XUMHHM IPU HU3YyYCHUH BEILECTB U
XAMHUYECKUX SIBJICHUH (mabmozeHue, H3MEpEHUE, 9KCIEPHUMEHT,
MOI[CHI/IpOBaHI/IC), HCIIOJIb30BATh CUCTCMHBIC XUMHUYCCKUE 3HAHUA [JIA NPUHATUSA
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYALMSIX, CBSI3aHHBIX C BEILIECTBAMH M HX
MIPUMCHCHUEM

3.2

CdopmupoBaHHOCTh yMEHHH COONIONATH TMpaBWIIa TOJIH30BAHHUS XUMHUYECKOH
MOCYZIOH W J1abOpaTOPHBIM O00OPYTOBAaHHMEM, a TAaKKe IMpaBWiIa OOpalleHUs C
BCIIECCTBaAMU B COOTBCTCTBUM C MHCTPYKIUAMU 110 BBINTOJIHCHUIO na6opaTopH1)1x
XMUMUYECKUX OIBITOB

3.3

CthopMHUpOBaHHOCTh ~yMEHHWH IUIAHHUPOBATH M BBINOJHATH  XUMHUYECKHI
SKCHEPUMEHT (IIpEeBpallleHUsT OPraHMYECKUX BEIIECTB IPH HArPEBaHUH,
[IOJIyYEHUE JTUIEHAa M H3YYEHHE €ro CBOMCTB, KadyeCTBEHHBIE pEAKIUH
OpPTaHMYECKUX BEIIECTB, JCHATypalus OCIKOB IpH HarpeBaHUM, I[BETHBIC
peakuy OENKOB) B COOTBETCTBHM C NpaBHJIAMHM TEXHHKH O€301IaCHOCTH NP
oOpalleHul C BellecTBaMH M J1abOpaTOpPHBIM OOOpYJOBaHHEM; IPEICTABISTH
pe3yabTaThl  XMMHYECKOTO JKcliepuMeHTa B (Qopme 3amucu  ypaBHEHWH
COOTBETCTBYIOIIMX peaKkuuii U (GOopMyaHpoBaTh BBIBOJBI HAa OCHOBE J3THX
pe3ynbTaTOB

3.4

CthopMHUpOBaHHOCTh YMEHHH MOPOBOJHWTH BBIYUCICHHS MO XUMHYCCKHM
ypaBHEHHUsM (Macchl, 00beMa, KOIIMYECTBA MCXOHOTO BEIIECTBA WM MPOIYKTa
peaknuyu TO HM3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJHOTO M3 HMCXOIHBIX
BEIIECTB WM MPOJYKTOB PEAKIINHN)

3.5

ChopMHpPOBaHHOCTh ~YMEHHH  KPHUTHYSCKH  aHAJIU3UPOBAaTh  XHUMHYECKYIO
nH(POPMAIMIO, TOIYYaeMyl0 M3 pa3HBIX HCTOYHUKOB (CpPEICTBA MAacCOBOM
nHopmanun, cetb IHTEpHET U 1pyrue)

3.6

CdopmupoBaHHOCTD yMEHUH co0ro1aTh TpaBuiIa AKOJIOTUIECKH
1IeIecoo0pa3HOro TOBEJEHHsST B OBITY W TPYAOBOM JEATEILHOCTH B IIEINISAX
COXPaHEHUSI CBOETO 3J0POBbs W OKPYXKArOIIEeHd MPHUPOTHOW Cpelbl, OCO3HABAThH
OIIaCHOCTH BOS}IeﬁCTBHﬂ Ha JXMBBIC OpPraHU3Mbl ONPCACIICHHBIX OPraHUYCCKUX




BellecTB, NOHWUMAs cMbicn mokaszarens [IJIK (mpenmensHO — gomycTUMOi
KOHIICHTpAI[UK), TMOSACHATh HA TpPUMEpax  CIOCOOBl  YMEHBIICHUS |
MIPEAOTBPAIICHHUS MX BPEIHOTO BO3ACHCTBHUSA HA OPTaHN3M YEJIOBEKa

Tabmuna 15.1

IIposepsiembie anemMenTHI comepkanws (10 kimace)

Kon IIpoBepsiemMblil 3JIEMEHT COJIEpIKAHUS
1 TeopeTnueckre OCHOBBI OPTaHUYECKONH XUMHUU
11 [IpeameT oprannveckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B MOITYUCHUHN

HOBBIX BEIIECTB M MaTepHaioB. Teopus CTpOSHHUS OpraHMYEeCKHX coemuHEeHHH A.M.
BytnepoBa, ee OCHOBHBIE MTOJIOKEHUS

1.2 CrpykTypHBIE (POPMYITBI OPraHWMYECKUX BEIIECTB. | OMoOIOTHA, N30Meprs. XUMIIecKas
CBS3b B OPIAaHMYECKUX COCIUHEHUSIX - OJIMHApPHBIE U KpaTHbIe CBA3U. [IpeacraBnenue o
KJIACCU(PUKAIIUY OPraHMYSCKUX BEUICCTB

1.3 Homenkmarypa oOpraHudeckux COEAMHEHWH (CHCTeMaThdecKas) W TpPUBHAIBHEIC
Ha3BaHMS BKHEHIINX MPEACTAaBUTEICH KITaCCOB OPraHMYECKHX BEIECTB

2 Yrnesomopoast

21 AJIKaHBI: COCTaB W CTPOEHHE, TOMOJOTHYECKHH psn. MeTaH W 3TaH - TPOCTEHIINe
MPE/ICTABUTEIH AJKAHOB: (PM3NYECKHE M XMMUYECKHE CBOWCTBA (PEaKIMy 3aMElIeHUs 1
TOpeHus), HaX0KJAeHUEe B IPUPOJIE, TOTyUeHHE U IPUMEHEHHE

2.2 AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIIOTHYECKHH psifl. DTHIEH U MPOIIIEH - MIPOCTeiIme
MpeCTaBUTEN  aJKeHOB: (U3MUSCKHE U  XHMHYECKHE CBOicTBa  (peakiuu
THIPUPOBAHMS, TAJOTCHUPOBAHMS, THAPATAMHM, OKHCICHHS W MOJIMMEPH3AIHN),
MOJTYYSHUE U TIPUMEHEHHE

2.3 Anxanuensl: OytanueH-1,3 u merunOyramuen-1,3: cTpoeHne, BaKHEHIINE XUMHYECKUE
CBO¥CTBa (peakuus noauMepusanun). [lomyueHne CHHTETHYECKOTO KayqayKa U PE3UHBI

24 AJKHMHBI: COCTaB M OCOOCHHOCTH CTPOEHUS, TOMOJIOTHUECKHH psa. ALETHICH -
MPOCTEHIINI MPEACTaBUTENb AJIKHHOB: COCTaB, CTPOCHHUE, (PU3NUECKUE U XUMHUUYECKHE
CBOMcTBa (peakuMu THAPUPOBAHMS, TaJIOTEHUPOBAHMS, THApaTallud, TOpPEHUs),
[IOJIyYEHHUE U IPUMEHEHUE

25 Apensbl. benzon: cocraB, cTpoeHue, (U3IMUECKHE U XMUMHUYECKHE CBOHCTBA (peaKinu
TaJIOTEHUPOBAHUSI M HUTPOBAHUS), IMOJNlyueHHE M TIpUMeHeHue. Toiyon: cocras,
CTpoeHHe, (HU3MYECKHE W XHMHUYECKHE CBOMCTBA (pEakIMH TaJOTeHHPOBAHUS U
HUTPOBaHU), TIOJIy4YEeHHE U NMpUMEHEeHHe. TOKCHYHOCTh apeHOB. ['eHeTHdeckas CBS3b
MEX]y YTIIeBOJJOPOAAMH, IPUHAJICIKAIUMHE K PA3IHYHBIM KJIaccaM

2.6 [IpupoaHbIe KCTOYHHUKH YTIEBOJOPOAOB. [IpupoIHbIi Ta3 U NOMyTHBIE HEPTSIHbBIC Ta3bl.
Hedtp u ee mpomcxoxnenune. CriocoObl mepepaboTku He(TH: NEPEroHKa, KPEKUHT
(TepMuYecKUl, KaTadUTUUeCKuil), mnupoim3. [IpomykTel mnepepaboTKHM HEDTH, HX
MPUMEHEHWE B NPOMBIIUICHHOCTH M B ObITYy. KameHHBIH yromp W NpPOAYKTHI €ro
repepadoTKu

3 Kncnopo;[coz[epmamne OpPraHn4eCKUC COCAMHCHUA

3.1 Hpe[[eJ'H:HBIG OAHOATOMHBIC CHHPTHI. MeTaHOI W 3TaHOM: CTpOCHHC, (1)I/IBI/I‘-ICCKI/IC n




XHMHYECKHE CBOMCTBA (peaKI_II/II/I C AKTHBHBIMH MCTaJlJIaMH, TaJJOIrCHOBOAOPOAAMU,
FOpeHI/IC), IMPUMCHCHUC. BO,Z[OpO,I[HI:Ie CBsA3U MCKAY MOJICKYJIaMU CIIUPTOB. I[eﬁCTBHC
MCTaHOJIa X 3TaHOJIa Ha OpraHru3M 4Y€JIOBCKA. MHuoroaToMHBIE CITMPTHI. OTHUNEHTITUKOIIb
U TJIULCPUH: CTPOCHHC, (1)I/I3I/I‘{€CKI/IG U XHUMHUYCCKHE CBOMCTBA (BSBHMOHeﬁCTBHC (¢{0)
MCJIOYHBIMU METAJJIaMU, KAUCCTBCHHAA pCaKl Mg Ha MHOI'OaTOMHBIC CHI/IpTBI). I[eﬁCTBHG
Ha OpraHu3M 4€JIOBEKA. HpI/IMeHeHI/Ie TIMLOCPUHA U STUIICHITIMKOJIA

3.2

®deHon: cTpoeHUE MOJEKYNbl, (U3NYECKHE M XMUMHYECKHUE CBOWCTBA. TOKCHYHOCTH
(dhenona. [Ipumenenne deHoa

3.3

Anpnerunbl ¥ KeTOHbL. DopManbieruj, amneTaibJIeTHuj; CTPOCHHE, (U3UYCCKUE WU
XIMHYECKHE CBOWCTBA (PEakIUH OKWCICHHWS U BOCCTAaHOBJIEHHsS, KadeCTBEHHBIC
peakuum), moydeHre U IpUuMeHEeHHEe

3.4

OHOOCHOBHBIE TIPe/IeTbHBIC KAPOOHOBBIE KUCIOTHL. MypaBbHHAS M YKCYyCHAs! KACIIOTHI:
cTpoeHre, GU3HIECKHEe W XUMHUUIECKHE CBOMCTBA (CBOWCTBA, OOIIME IS Ki1acca KHUCIIOT,
peakuus 3TepU(UKAIMK), TMOIy4YeHHEe M mnpuMeHeHue. CTeapuHOBas W OJCHHOBAs
KHCJIOTBI KaK TPEICTABUTENN BhICIINX KapOOHOBBIX KHCIOT. MBlIa Kak COJM BBICIITHX
KapOOHOBBIX KHCJIOT, X MOIOIIIee JIeHcTBHE

3.5

Croxuble 3(upbl KaKk NPOU3BOIHBIE KAPOOHOBBIX KUCIOT. | HAPOIU3 CIIOKHBIX 3()HUPOB.
Kupsl. 'uaponus xupos. [IpuMenenue xupoB. bruonorudeckas poib JKUPOB

3.6

YrneBoabl: cocTaB, KitaccupUKaIUs yriieBoAoB (MOHO-, V- U TIOUcaxapuisl). | mroko3a
- TPOCTEHIHMIA MOHOCaXapua: OCOOSHHOCTH CTPOCHHUS MOJICKYNbI, (U3NYECKHE H
XUMHYCCKUE CBoiicTBa (B3aumojeiicteue ¢ ruapokcugom Memu (1), okucinenue
aMMHaYHBIM pPacTBOpOM okcuzaa cepedpa (I), BoccTaHOBNICHUE, OPOKEHUE TIIHOKO3BI),
Hax0XJIEeHHE B TMPHUPOJE, MPUMEHEHHe, Omonorndeckas ponb. PorocuHTe3. OpyKTO3a
KaK M30Mep TIOKO3bl. Kpaxman u 1emnoo3a Kak MpUpoJHble moiauMepbl. CTpoeHne
Kpaxmalia M 1eJuTiono3bl. Pu3ndeckne U XUMHYECKHE CBOMCTBA Kpaxmana (THIpOJIU3,
KaueCTBEHHAS PEAKIIHSI C HOJIOM)

A3oTcoepIKaIiue OpraHuueCKue COSTMHECHMS

4.1

AMHWHOKHUCIIOTHI Kak aM{QOTepHblE OpraHu4ecKkue coequHeHus. Ousnueckue U
XUMHYECKHE CBOMCTBAa aMUHOKHCIIOT (Ha MpUMepe IIHMIKHA). bruomorniyeckoe 3HaueHNe
aMHHOKHCIOT. [lenTuapt

4.2

benku xak mpupoHbIE BHICOKOMOJIEKYNIApHBIE coenanHeHus. [lepBuuHas, BTOpUYHAS U
TPETUYHAs CTPYKTypa OenKoB. XUMHUECKHE CBOMCTBA OENIKOB: THAPOIIH3, ACHATYpaLHs,
Ka4yeCTBEHHbIE PEaKLNHU Ha OCIKH

BLICOKOMOJ'IGKyJ'IHpHLIe COCIUMHCHUA

5.1

OCHOBHBIC TIOHSTHSI XWUMHH BBICOKOMOJIEKYJSPHBIX COCJIMHECHHI: MOHOMEp, TOJIUMED,
CTPYKTYpHOE 3BEHO, CTENeHb IOJMMEPHU3aIK, CpeIdHssl MOJIEKYJsApHas Macca.
OCHOBHBIE METOZBI CHHTE3a BBICOKOMOJIEKYJISPHBIX COCIWHEHHUH - MOJMMEPH3AIHS |
MOJUKOHIEHCAIIHS

5.2

BKCHepHMeHTaﬂBHBIC METOJbI U3YUCHUS BCHICCTB U UX HpeBpaH.[eHHfII O3HaKOMJICHHE C
o6pa3uaM1/1 IIPUPOAHBIX U UCKYCCTBECHHBIX BOJIOKOH, ITaCTMACC, KaydyKOB. HonyquHe
CHUHTCTUYCCKOI'O KayuyKa U pC3UHbI

Tabmuna

[MpoBepsiemble TpeOOBaHUSI K Pe3yJIbTaTaM OCBOCHUSI OCHOBHOM
oOpasoBatenbHO# mporpammel (11 kacce)

15.2



Kon nposepsiemoro
pe3yabpTaTta

HpOBepﬂeMbIe NpCAMCTHBIC PC3YJIbTAThl OCBOCHUA OCHOBHOH
O6pa3OBaTCHLHOI71 nporpaMmsbl CpEaAHETO 0611161"0 O6p330BaHI/I$I

1

TeOpeTI/I‘IeCKI/IC OCHOBBI XUMHH

11

Bnanenne cucteMod — XMMHMYECKMX  3HAaHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TIOHATHS (XMMUYCCKUI DIIGMEHT, aToM, JJICKTPOHHAs
000J104YKa aToma, s-, P-, U-3JeKTpOHHBIC OPOUTATN aTOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTb, JJIEKTPOOTPUIIATENIEHOCTh, CTENICHh OKHUCICHHS, XUMIYEcKas
CBsI3b, MOJIb, MOJIApHAs Macca, MOJIAPHBIA 00bEM, KpUCTAILTHYCCKAs
pelieTKa, TUIbl XUMHUYECKUX PEaKIuil (OKUCIUTEIbHO-BOCCTAHOBUTEIBHEIE,
9K30- W DJHAOTEPMHYCCKHE, peakIuh HMOHHOTO OOMEHa), pacTBOp,
AIIEKTPOIUTHI, HEDNIEKTPOJUTHI,  DJEKTPOJUTHYECKass  JTUCCOLHAITHS,
OKHCIUTENb, BOCCTAHOBUTEINb, CKOPOCTh XUMHUUYECKON PEaKiu, XUMHUECKOE
paBHOBECHE); TEOPHH M 3aKOHBI (TEOPHS INEKTPOIUTHUECKON IHUCCOIHAIIH,
Ilepnommueckmii 3akon JI.JMI. MennemeeBa, 3aKOH COXpaHEHHS MacChl),
3aKOHOMEPHOCTH, CUMBOJIMYCCKHUH S3bIK XUMUH, (PAKTOIOTHUECKUE CBEICHHUS
O CBOMCTBaX, COCTaBe, IIOJYYCHHH M OE30IIaCHOM HCIOJIb30BAHUU
BOXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITYy M  MPaKTHYECKOU
JIEATETLHOCTH YEI0OBEKa

12

ChopMupoBaHHOCT, YMEHMH  BBISBISTH  XapaKTepHblE MNPU3HAKH |
B3aMMOCBSI3b M3YYEHHBIX MOHATHM, MPUMEHSATh COOTBETCTBYIOIINE MOHATHUS
MpU ONHCAHUM CTPOCHHMS] U CBOMCTB HEOpPraHWYECKHX BEIIeCTB M HX
NPEBPALICHNH; BBISBIATH B3aUMOCBS3b XUMUUECKUX 3HAHUH C TOHSITHUAMHU U
NPEACTaBICHUSIMH APYTHX €CTECTBEHHOHAYUHBIX IIPEIMETOB

13

BrageHne OCHOBHBIMH METOJAMH HAYYHOTO [O3HAHMS BEIIECTB U
XUMHYCCKUX  SBIICHUH  (HaOJromeHWe,  M3MEPEHHE,  OKCIIEPUMEHT,
MOJICTTHPOBAHHKC)

14

CdopMupOBaHHOCTh YMEHHM ONIPEENATh BaJICHTHOCTh U CTETICHh OKHCIICHUS
XUMUYECKUX JJIEMEHTOB B COCJUHEHHUSAX PA3IUYHOrO COCTaBa, BHI
XUMHYECKOH CBsI3M (KOBaJCHTHAs, HOHHAs, METaJTMYecKas, BOJOPOIHAs) B
COCIMHEHUSX, THIl KPUCTAJUIMYECKOW PEMIETKH KOHKPETHOTO BeIIeCcTBa
(aTomHas1, MOJNEKYJIIpHAsl, HOHHASI, METAJUTHIECKAsT )

15

ChopMHUpOBaHHOCTh yYMEHWH ONpEAeNATh XapakTep Cpeasl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COETUHEHUN

16

ChopMUpOBaHHOCTh YMEHHs KIACCU(PHUUUPOBATh XUMHUYECKHE PEAKIMU II0
pa3iauyHBIM TpHU3HaKaM (YUCIy M COCTAaBy pearupyromux BeIIEeCTB,
TermmoBoMy G (QEKTy peakiru, N3MEHEHHIO CTETICHEH OKUCIICHHS 3JIEMEHTOB,
00paTUMOCTH PEaKL1H, YIaCTHIO KaTalIn3aTopa)

1.7

ChopMupoBaHHOCTh YMEHHH COCTABISITh YPaBHEHHs PEAaKIUH pazIMuHBIX
TUIOB, TIOJIHBIE M COKpAIEHHbIE YPAaBHEHHS pEaKUUi HOHHOrO OOMEHa,
YUMTBIBAsL YCIIOBHS, IIPU KOTOPBIX 3TH PEAKLIUU UAYT JO KOHLA
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C(i)OpMI/IpOBaHHOCTB YMCHI/Iﬁ MNpoOBOAUTL PCAKIUH, JMMOATBCPIKIAAIOMINC
KauyeCTBCHHBINA COCTaB Pa3JINYHbIX HCOPTraHMYCCKHUX BCIICCTB, paCliO3HABATh
OIIBITHBIM IIyTEM  HOHBEI, MMPUCYTCTBYIOIIINE B BOAHBIX  pacCTBOpax
HCOPraHN4YCCKUX BCIICCTB

1.9

ChopMHpOBaHHOCTH YMEHHM pacKpbIBaTh CYINTHOCTh  OKHCIHTENHHO-
BOCCTAaHOBUTENBHBIX PEAKIUI MOCPEACTBOM COCTABICHHUS 3JIEKTPOHHOIO
OanaHca 3TUX peaKui




1.10

ChopMupOBaHHOCTh YMEHHIA O0BSCHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaknuu OT pa3IUIHbBIX (PaKTOPOB

1.11

ChopMHUpOBaHHOCTh YMEHUN OOBSICHATH XapaKTep CMEHICHHUS XHUMUYECKOTO
paBHOBECHUsS B 3aBHUCUMOCTH OT BHEIIHEro Bo3jaelcTBus (mpuHiun Jle
[Taremnne)

OO01ast ¥ HeOpraHUYECKas XUMUS

2.1

ChopMupoBaHHOCTH YMEHHMH pacKpbIBaTh cMbica lleprogmyeckoro 3akoHa
A.W. MenneneeBa U JIEMOHCTPUPOBATh €r0  CHUCTEMATU3UPYIOIIYIO,
O00BSACHUTENHHYIO U IPOTHOCTHYECKYIO (PYHKIINU

2.2

ChopMupoBaHHOCT, YMEHHH XapaKTepPH30BaTh 3JEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX dJeMeHTOB 1 - 4 mepuonoB lleproamueckoil CHCTEMBI
xuMuueckux anemeHtoB J[.M. MenneneeBa, ucrnons3ysi noustus 's-, p-, d-
9NEKTPOHHBIE  opOWTanu",  "SHEpreTMUecKhe  ypOBHU",  OOBSCHATH
3aKOHOMEPHOCTH W3MEHEHHMS CBOWCTB XHMHUYECKHX OJJIEMEHTOB M HUX
COCIMHEHUM 1o mepuojgamM U rpymmnaM Ilepuonuyeckoll  CUCTEMBI
xuMudeckux snemeHToB [[.1. MeHneneesa

2.3

ChopMHUpOBaHHOCTP YMEHHH  XapaKTepu3oBaTh (OMHCHIBaTh)  OOIIHE
XMMHUYECKHE CBOHCTBa HEOPraHWYECKUX BEUIECTB pas3IMYHBIX KIACCOB,
MOATBEPXKIATh CYLIECTBOBAaHHUE TeHETHYECKON CBSI3U MEXTY
HEOPraHMYeCKHMH BEIIECTBAMU C IOMOLIBIO YPaBHEHHH COOTBETCTBYIOILUX
XUMUYECKUX PEAKLIHN
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CdhopmMupoBaHHOCTD YMEHUI yCTaHaBJINBATh MIPUHAAJICKHOCTD
HEOPraHWYEeCKUX BEIIECTB 110 UX COCTaBY K OINpeAeTIeHHOMY Kilaccy (Tpymre)
COeMHEHUH (MIPOCThIE BEIIeCTBA - METAUIbl U HEMEeTaJlIbl, OKCHIBI,

OCHOBAaHUSI, KHCJIOTHI, aM(OTEpHBIE TUAPOKCHUIBI, COMN)

2.5

ChopMupoBaHHOCT, YMEHHH HWCIONB30BaTh XUMHYECKYIO CHUMBOJIMKY JUIS
coctaBieHHsT (opMya BellecTB M YpaBHECHMH XHMHUYECKUX pEakLui,
cuctemarndyeckyto HomeHknatypy (IUPAC) wu TtpuBmanbHble Ha3BaHUA
OTJIENbHBIX HEOPTraHHMYeCKWX BeIIecTB (yrapHblii Ta3, YIJIEKHCIBIA ras,
aMMHMaK, raiieHas U3BECTb, HETalleHash M3BECTb, IHUTHEBas CoJa, HMUPHUT U

Apyrue)

2.6

ChopMupoBaHHOCT,  YMEHHH  XapakTepu3oBaTh (OMMCHIBATH)  OOLIUE
XMMHYECKHE CBOWCTBA HEOPTaHMYECKMX BELIECTB PA3JIMYHBIX KIIACCOB,
MOJTBEPKIATh CyIIeCTBOBaHUE TeHETHUECKON CBSI3U MEXTY
HEOPraHMYECKUMH BELIECTBAMH C MOMOIIBIO YPaBHEHUI COOTBETCTBYIOIINX
XMMHUYECKHX PEaKIHi

2.7

CdopMHUpOBaHHOCTh YMEHWH IUIAHUPOBATh W BBINMOJNHATH XUMHYECKHN
OKCMIEPUMEHT  (paslioKeHWe TMEepOKCHIa BOAOPOAa B  NPHUCYTCTBUU
KaTtauu3aTtopa, ONIpENeIeHHEe Cpeabl PAcTBOPOB BEIIECTB C IOMOIIBIO
YHUBEPCAIBHOI'O MHIMKATOpA, BIMSHUE Pa3IHUYHBIX (aKTOPOB HA CKOPOCTH
XUMHYECKOHN peakinu, peakilnd HOHHOTO OOMEHa, Ka4YeCTBEHHBIC PEaKI[UH Ha
cynbdar-, kapOoHaT- M XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHMS, pEUICHHE
SKCTIIEPUMEHTANBHBIX 3a7ad mo TemaMm "Metamtel" u "Hemetawmer') B
COOTBETCTBHHM C TPaBHJIAMH TEXHUKMA OE30MacHOCTH ITIpU OOpalleHuu C
BelleCTBAaMH U Ja00OpaTOPHBIM 00OpYIOBAaHUEM; MPEACTABIATh PE3YJIbTATHI
XUMHUYECKOTO dKCTIEpUMEHTa B (DOpME 3alHCH YPaBHEHUH COOTBETCTBYIOIIUX
peaxiuii 1 HOpMyIMPOBAThH BHIBOABI HA OCHOBE ATHX PE3YJIHTATOB

2.8

CdopMupoBaHHOCTH YMEHHM COOIIOAATH TIPABUIIA TIOJIB30BAHUS XUMHIECKON




HOCY,Z[Oﬁ n J'Ia60paTOpHBIM O60py,Z[OBaHI/IeM, a TaKiKC IpaBuia 06paH_ICHI/IH C
BCeOIECTBAaMMU B COOTBCTCTBHUUM C  HHCTPYKIUSAMU TIIO0O  BBIOJHCHUIO
na6opaTopHHx XUMHUYCCKHUX OITBITOB

29 ChopMupoBaHHOCT yMEHHH XapaKTepH30BaThb XWMHUYECKHE IIPOLECCHI,

JeKale B OCHOBE POMBIIIEHHOTO ITOTyYeHHUSI CEPHOI KHUCIOTHI, aMMHaKa,
a Taxke chOPMHUPOBAHHOCTh MPECTABICHUI 00 OOINMNX HAYYHBIX MPUHITUIIAX
Y 3KOJIOTHYECKHX MPOOJIeMaX XUMHUICCKOTO TIPOU3BOJICTBA

XUMHUSA U )KU3HL. PacyeTsl

3.1 ChopMHUpOBaHHOCTh  TPEACTABICHHA O XHMHYECKOH  COCTaBIISIOMICH

€CTEeCTBCHHOHAYYHON KapTUHBI MHUpa, POJIU XUMHUU B TO3HAHUM SIBICHUN
npuposibl, B (OPMUPOBAHWUM MBIIUICHUS H KYJIbTYPbl JIMYHOCTH, €€
(yHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOUMOMN ISl PEIICHHS MPAKTUIECKUX
3a/1a4 M SKOJOTHMYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3I0POBBIO H
MIPUPOJHON cpelie

3.2 ChopMHUpOBaHHOCTh yMEHWUH KPUTHUYECKH aHAIU3UPOBATh XUMHYECKYIO

MHQOPMAIUIO, MOMYyYaeMyl0 W3 Pa3HBIX HCTOYHUKOB (CpeACTBa MAacCCOBOM
KOMMYHHKAaIUH, ceTh VIHTepHEeT 1 Apyrue)

3.3 ChopMHUpOBaHHOCTh ~ YMEHMI  COOJIOJATh  MpaBWiIa  3KOJOTHYSCKU

[[eJIeCO00Pa3HOTro MOBEACHNS B OBITY W TPYAOBOH NEATENFHOCTA B IEJSAX
COXpPaHEHUS CBOETO 3/IOPOBHS H OKPYKAIOIIEH PUPOIHON Cpebl

3.4 Oco3HaBaTh OMACHOCTH BO3/CUCTBHUS HA KHBBIE OPTaHU3MBI OIPENEICHHBIX

BELIECTB, NOHMMas cmblcn mnokazatens [IJIK, moscHsaTe Ha mnpumepax
CII0COOBI YMCHBUICHUA W MNPESAOTBpAILICHUSA HUX BPCIHOTO BO3ILCI\/'ICTBI/I$I Ha
OpraHU3M YelIOBEKa

3.5 ChopMUpPOBAaHHOCTh YMEHHUH TNPOBOIAWTH BBIUYUCICHUS C HCIOJIh30BaHHEM

MOHATHS "MaccoBas JOJs BEIIECTBAa B pacTBOpe”, OOBEMHBIX OTHOIICHHN
ra3oB MPU XUMHYECKHX PEAKIUIX, MACChl BEIECTBA MIM 0O0beMa Ta3oB IO
W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM O0bEMYy OJHOTO U3
YUYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIUIOBOTO (P (PeKTa Peakiuu Ha OCHOBE
3aKOHOB COXPaHEHUS MACChI BEUIECTB, IPEBPAIICHUS U COXPAHEHHS SHEPTHH

Tabnuua

[IpoBepsiembie amemenTs! coaepxanns (11 xmacc)

15.3

Kon [IpoBepsiemMblii 31EMEHT COAECPKAHUS
1 TeopeTnueckrne OCHOBBI XUMUHU
11 XuMu4eckuii 31eMeHT. AToM. Sapo aToma, HU30TONBL. OJEKTPOHHas 000J0YKa.
DHepreTUUecKie YPOBHH, TOAYPOBHH. ATOMHBIE oOpOWTamu, s-, P-, 0-3I€MeHTSI.
Oco0eHHOCTH pacnpeeIeH s JIEKTPOHOB 10 OpOUTAISIM B aTOMax 3JIEMEHTOB HEPBBIX
YeTHIPEX MEePHOI0B. DIEKTPOHHAS KOH(PUTYpaLKs aTOMOB
12 [lepuognuecknit 3akoH u Ilepmogudeckass cucreMa XHMHUYECKMX 3iemeHToB JI.M.

MenpeneeBa. CBsi3p epHOIUIECKOTO 3aKoHa U Ilepnonndeckor CUCTEMbl XUMHYECKUX
snemeHToB JI.MI. MeHaeneeBa ¢ COBPEMEHHOW TEOpUEH CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH W3MEHEHHUS] CBOWCTB XMMHYECKMX 3JIEMEHTOB U 00pa3yeMblX HMHU
MPOCTBIX M CIIOXKHBIX BEIIECTB IO IPyNNaM W NEpHOAAaM. 3HAYEHHE NEPUOAMYECKOTO
3aKOHa B pa3BUTHUH HAYKU




13

Crpoenue BemiecTBa. XWMHYECKash CBA3b. BHIBI XUMHUYECKON CBS3U (KOBaJICHTHAS
HEMOJISIpHAass W TIONSpHAs, HOHHAs, MeTajuinueckas). VOHBI: KaTHOHBI ¥ aHHUOHBI
MexaHu3Mbl 00pa30BaHUS KOBAJICHTHONH XWMHYECKON CBsI3M (OOMEHHBIH W JOHOPHO-
akuenTopHeIi). BomopoaHas cBs3b

14

BanenTtHOCTB. DneKkTpooTpHIaATeTbHOCTE. CTETIEHb OKHCICHHS

15

BemectBa MOJICKYJIAPHOTI'O U HEMOJICKYJIAPHOI'O CTPOCHUA. 3aKOH IIOCTOSHCTBA COCTaBa
BemecTBa. THIIBI KpUCTATNIMYCCKUX PEIICTOK. 3aBHCUMOCThL CBOMCTBA BCIICCTB OT THIIA
KpHCTaﬂHH‘IeCKOﬁ PCHICTKU. Ilonstue o AUCTCPCHBIX CUCTCMaXx. HUctunHble U
KOJUIOMAHBIC paCTBOPLI. MaccoBas 10J1s BEIIeCTBA B pacTBOpE

1.6

K.]'IaCCI/I(bI/IKaHI/I}I HEOPraHn4eCKux COCIUHCHMH. HOMeHKJ'IaTypa HCOPraHn4CCKux
BCIICCTB

1.7

Xumnueckas peakuusa. Kimaccudukanuss XMMHUYECKHX peEakluii B HEOPraHWYeCKOH
OpraHMYEeCKOW XHMMHHU. 3aKOH COXpPAHEHMsI MacChl BELECTB, 3aKOH COXpPaHEHHS WU
MIPEBPALCHUS SHEPIHH IPU XUMUYECKUX PEAKLUAX

1.8

CKOpOCTh peakIyu, €€ 3aBUCHMOCTb OT Pa3IMYHbBIX (PaKTOPOB

1.9

OOpaTumble peakinuu. XHUMHUYECKOe paBHOBecue. DaKTOPHI, BIMSIONIUE HA COCTOSHHE
xuMuueckoro paBHosecus. [Ipunuun Jle [latense

1.10

OnekTponutuieckas auccornuanus. CHIbHBIE U cllaOble AeKTpoauThl. Cpeaa BOIHBIX
PacTBOPOB BEIIECTB: KKCIas, HEUTpaibHasi, 1esiouHas. Peakiiuu HOHHOro 0OMeHa

1.11

OKHCIUTEILHO-BOCCTAHOBUTEIIBHEIC peaKkuun

Heoprannueckas xumus

2.1

Hemeramnel. Ilomoxxenne HemetamioB B llepuoanueckoil cucTeMe XUMHUYECKUX
anemenToB /.. MenzneneeBa 1 0COOEHHOCTH CTpOEHHs aTOMOB. DH3NYeCKHe CBOWCTBA
HEMETAJUIOB. AJUIOTPONHUS HEMETAUIOB (Ha MpuUMepe Kuciopojna, cepwl, docdopa u

YTIEPOIa)

2.2

XYUMHUYECKHE CBOWCTBA BAXKHEHININX HEMETA/UIOB (rajoreHoOB, cepbl, a30Ta, (ocdopa,
yriepoaa W KPEMHHUS) W WX COEAWHEHWH (OKCHIOB, KHCIOPOACOAEPIKAIINX KHCIIOT,
BOJIOPOJIHBIX COCTHHEHHH ). [I[pMEeHEHE BaXKHEHIITMX HEMETAUIOB U UX COCTHHEHUI

2.3

Meramiel. [Tonoxenne merauioB B [lepronuueckoil cucteMe XUMUYECKUX JJICMEHTOB
J.N. MenneneeBa. OCOOEHHOCTH CTPOSHHMS IEKTPOHHBIX 000JI0YEK aTOMOB METAJLIOB.
O6bmue ¢usnueckue cBoicTBa MeTaiuioB. CIIaBbl METAIOB. DJIEKTPOXUMHUYECKHN PsijT
HaIIpsOKEHUN METAJIIIOB
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XUMHYECKHE CBONCTBA BaXKHEUITMX METAUIOB (HATpWUM, Kalud, KaJlbIIUWA, MAarHuw,
ATIOMUHHHN, [TUHK, XPOM, XKeJIe30, MeJlb) U UX coeauHeHuit. O0Iue criocoObl MOIyYeHHUs
MeTaioB. [[puMeHeHe MeTaIoB B OBITY U TEXHUKE

2.5

I'enetnueckast CBSI3b HCOPraHUYCCKUX BEIIECTB, IMPUHALJICKAINNUX K Pa3JIMYHbIM
Kj1accaM

XUMUS U )KU3HDb

3.1

Pors xumum B OOECHEYECHWH JKOJIOTHUECKOW, OHEPreTHYECKOH U  IHUIIEBOM
0e30macHOCTH, Pa3BUTUH MEIUIHUHEI. [[OHATHE O HAYYHBIX METOMaX MO3HAHUS BEIICCTB
Y XUMHUYECKUX PeaKlnii

3.2

[IpencraBnenns o006 OOMmMHMX HAYYHBIX MPUHIUNAX [POMBIIUIEHHOTO MOMYYEeHHS




BOXHEHIIMX BeHIeCTB. YelOBEeK B MHpPE BEIISCTB W MaTepUajoB: BaKHEHIIHUE
CTPOMTEINILHBIC MaTepualbl, KOHCTPYKIIMOHHBIC MaTePHUAIIbl, KPACKH, CTEKIIO, KEpaMHKa,
MarepHanbl IS AJICKTPOHHKH, HAHOMATepHalbl, OPraHMYECKHE U MHHEpaJIbHbIC
ynoOpeHust

3.3 XUMHUSL 1 3I0pOBBE YENOBEKA: NPaBHJIa HCIONB30BAHUS JIEKAPCTBEHHBIX IPETapaTos,
mpaBuiia 0E30MMaCHOTO KCIIOJIB30BaHUS MPENapaToB OBITOBONH XMMHHU B IOBCEIHEBHOM
KU3HU

118.9. Jlns nmpoBeeHUs €IUHOTO TOCYIapPCTBEHHOTO dK3aMeHa 1o xumuH (nanee - EI'D mo xumun)
WCIIONB3yeTCs TepedeHb (Koau(pruKaTop) MpoBepsSeMbIX TPEOOBAaHUN K pe3ysIbTaTaM OCBOEHHS OCHOBHOMN
00pa3oBaTeIbHOM MPOTPaMMBI CPEAHEro 00LIeT0 00pa30BaHuUs U DIIEMEHTOB COJICPKAaHUS.

Tabmuma 15.4

[Mposepsiembie Ha EI'D mo xumun TpeGoBaHMs
K pe3yJbTaTaM OCBOCHHUSI OCHOBHOHM 00pa30BaTeNbHOM MPOrpaMMBbI
CpemHero oomero oopa3oBaHus

Kon

npoBepsie MIPOTPaMMBI CPEAHET0 00IeT0 00pa3oBaHuUs

MOTO

TpeboBaH

us

[TpoBepsiemble TpeOOBaHUSI K IPEAMETHBIM pe3ybTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTeNbHON

1

Bnanenue cucteMoil XUMUYECKUX 3HAHUM, KOTOPAsi BKIFOYAET:

11

OCHOBOIIOJIArafolie MOHATHS (XMMHUYECKUH 3JEMEHT, aTOM, HM30TOIbI, 3JEKTPOHHas 000J04Ka
aroma, s-, P-, 0-37eKTPOHHBIC OPOUTANIN aTOMOB, OCHOBHOE M BO30YKICHHOE COCTOSHHE aToMa,
WOH, MOJIEKYJIa, BaJICHTHOCTb, SIEKTPOOTPULIATEIbHOCTD, CTENIEHh OKUCIICHHS, XUMHYECKas CBA3b (

O- y T-CBA3b KpaTHble CBsI3M), THOpWAM3AIUS aTOMHBIX OpOHWTajel, KpUCTaIHYecKas
pemeTka, MoJb, MOJSpHas Macca, MOJSIpHBIH 00BeM, MOISpHAs KOHIEHTPAIUs, PacTBOPHI
(MCTUHHBIE, AMCTIEPCHBIE CHUCTEMBbI), KPUCTAJUIOTHAPATHI, YTIIEPOIHBIH CKeJeT, (yHKIMOHATIbHAS
rpymnma, pagukall, U30Mepbl, CTPYKTypHas (opmyiia, u3oMepus (CTPyKTypHas, reoMeTprhdecKas
(umc-, TpaHCH30OMEpHs), TOMOJIOTMYECKUH PAL, TOMOJIOTH, YIJI€BOAOPOIBI, KHCIOPOA- U
a30TcoiepKalllie COeAUHEHUs, OMOJOTMYEeCKH aKTHUBHBIE BellecTBa (YIJIEBOJBI, >KUPBI, OEIKN),
MOHOMEp, IIOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COCOUHEHHs, KPEKHUHT,
pUQOPMUHT, THUOBl XUMHYECKMX pEakIMid (OKHCIMTEIbHO-BOCCTAHOBUTEIbHbBIE, 3K30- H
OHAOTCPMUUYCCKUEC, PpCaKIuKu HOHHOI'0 O6MeHa, TOMO- U TCTCPOrCHHBIC, O6paTI/IMBIe u
HeoOpaTHMBbIE), PAacTBOP, DJEKTPOIHUTHI, HEIIEKTPOIHUTHI, 3JIEKTPOJUTHYECKAs TUCCOLMAIINS,
CTENEHb JANUCCOLMALNM, OKUCIINUTENIb, BOCCTAHOBUTEINb, JJIEKTPOJN3, CKOPOCTb XHUMHYECKOH
peaxium, XUMHYECKOe PaBHOBECHUE)

1.2

TEOPUHM W 3aKOHBI (TEOpUs XMMHUYECKOI'O CTPOEHHs OpraHmueckux BemecTB A.M. Bytieposa,
TEOpUsl DIIEKTPONMTHUECKOM nuccoumanuu, llepmonmueckuil 3akoH [I.MI. MenneneeBa, 3akoH
COXpaHCHUA MaCCBI), 3aKOHOMECPHOCTH, CUMBOJIMYECKHI SI3BIK XUMUH, MUPOBO33PCHUYCCKUC 3HAHUA,
JeKallie B OCHOBE [OHUMAaHHA NPUYMHHOCTH W CHCTEMHOCTH XHUMHYECKHMX SBJICHUH,
COBPEMEHHBIE IIPEJICTABICHUS O CTPOCHMHM BELIECTBA Ha AaTOMHOM, MOJIEKYJSIDHOM H
HaIMOJIEKYJIIPHOM yYPOBHSAX

1.3

MNPpEACTABJICHUA O MCEXaHU3MaX XHUMHUYCCKUX peaKuHﬁ, TCPMOIUHAMHUYCCKUX W KHUHCTHYCCKHUX
3aKOHOMCPHOCTAX UX IMPOTEKAHUA, O XUMHNYCCKOM PaBHOBECHHU, NUCIICPCHBIX CUCTEMAxX

1.4

(baKTOJ'IOFH‘leCKI/Ie CBCICHHUA O CBOfICTBaX, COCTaBC, MOJIyYCHUU H 0e30MacHOM HCIOJIB30BAHHH




BaKHEHUIIIX HCOPraHNUYCCKUX N OPraHUYCCKUX BCUICCTB B 6LITy u HpaKTI/I‘lCCKOﬁ ACATCIIBHOCTHU
YCIIOBCKa

1.5 o0mye HaydHble NPUHIMIB XMMHUYECKOTO IMPOU3BOACTBA (Ha IMpHMEpe NPOU3BOACTBA CEPHOMN
KHCJIOTHI, aMMHaKa, METaHOJIa, TepepadoTKU HeTH)

2 ChopMupoBaHHOCTH YMEHUH BBISBIISTS:

2.1 XapakTepHbIE TNPHU3HAKA M B3aUMOCBA3b W3YyUCHHBIX IOHSITHUH, NPUMEHSTH COOTBETCTBYIOIIHE
TOHATHS TIPU OMMCAHWK CTPOEHHSI U CBOWCTB HEOPTaHUYECKUX M OPraHMYECKUX BEUICCTB M HX
MpEBPALLICHUI

2.2 B3aUMOCBSI3b XMMHYECKUX 3HAHMW C MOHATHAMH W TPEICTABICHUSAMH IPYTUX HpPEAMETOB IS
0oJiee 0CO3HAHHOTO MMOHUMAaHHA U OOBSCHEHHUS CYITHOCTH MaTepHaIbHOTO SAMHCTBA MUPA

3 ChopMupoBaHHOCTH YMEHUS HCTIOIB30BATh!

3.1 HalMEHOBaHUS XMMUYECKUX COSAMHEHUH MEXIYHapOIHOI'O COI03a TEOPETUYECKON M MPUKIIaIHON
XMMUH U TPUBUAIBHBIC HA3BaHHS BEUICCTB, OTHOCSAIIMXCSA K N3yYEHHBIM KJIACCAM OPTaHUYECKUX U
HEOPraHMYEeCKUX COCTUHEHUH

3.2 XMUMHYECKYI0) CUMBOJIMKY JJIsl COCTaBJICHUSI (POPMYJT HEOPTraHUYECKUX BEIIECTB, MOJCKYIISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALLCHHBIX U CKEJIETHBIX) ()OPMYJI OPTaHMUECKUX BEIECTB

4 ChopMHUpOBaHHOCTh YMEHHS KJIACCH(PUIIMPOBATS:

4.1 HEOpPraHW4YeCKHe BEIIECTBA, CAMOCTOSATENBHO BHIOMpAaTh OCHOBAaHUS M KPUTEPUH IS
KJIacCU(UKAINN U3YYaeMbIX XHMHYECKUX 00BEKTOB

4.2 OpTaHMYECKHE BEIIECTBA, CAMOCTOSITETFHO BRIOMPATh OCHOBAHHS M KPUTEPHUH /IS KIIACCH(UKAIIH
M3y4aeMbIX XUMHYECKHX OOBEKTOB

4.3 MO0 Pa3NU4YHBIM TPU3HAKaM (YUCIYy W COCTaBy PEarupylolIuX BEIIEeCTB, TEIUIOBOMY 3(dexTy
peaKkiuy, HW3MEHEHHIO CTEleHEeW OKHCICHUS OJIIEMEHTOB, OOpaTUMOCTH PEaKIUH, Yy4YacTHIO
KaTajan3aTopa)

) ChopMupoBaHHOCTh YMEHHSI XapaKTePH30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM H
BO30Y>KICHHOM COCTOSIHUM) M MOHOB XMMHYECKHX 3JeMeHTOB | - 4 mepuonos Ilepmonmueckoit
cuctembl J[.M. MeHaeneeBa M WX BaJCHTHbIE BO3MOXXHOCTH, HCIOJB3ys MOHSTHS s-, P-, d-
AJIEKTPOHHEBIE OpPOUTAIIN, SHEPTETHUECKHE YPOBHU

6 ChopmMupoBaHHOCTE YMEHHSA OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB XHUMHUYECKHX
AJIEMEHTOB M 00pa3yeMbIX HMH COSIMHEHUH 110 IEPHUOJIaM U TPYIIIaM

7 ChopMUpOBaHHOCT YMEHHS COCTABIATH YPaBHEHUS XMMHYECKHUX PEaKIMH M PacKpBIBaTh HX
CYIITHOCTB!

7.1 OKHCIIUTENBbHO-BOCCTAHOBUTEIBHBIX PEAKIMi MMOCPEICTBOM COCTABJIECHUS DJIEKTPOHHOrO OanaHca
3TUX peaKIui

7.2 YpaBHEHHUSI pEakUUid pa3IMYHBIX THIIOB; MOJHBIE W COKPALICHHBIC YPaBHEHHS PEAKLUUH MOHHOIO
o0MeHa, YUHUTBIBasI YCIIOBHS, TIPH KOTOPBIX 3TH PEaKIMH UIYT J0 KOHIA

7.3 peakuuii THAPONK3a, peakuii KOMIUIEKCooOpa3oBaHus (Ha IpUMepe THAPOKCOKOMIUIEKCOB LIMHKA
Y aJIFOMHHUSA)

8 ChopMupoBaHHOCTH YMEHUS TOATBEPHKAATH:

8.1 Ha KOHKPETHBIX NpPUMEpax XapaKkTep 3aBUCHUMOCTH PEaKIHOHHON CIIOCOOHOCTH OpraHMYeCKHX




COC/IMHEHUH OT KpaTHOCTH M THna kopaneHTHoM cBssu (O~ u T-CBABH) piayvuoro nmsmms
aTOMOB M TPYII aTOMOB B MOJICKYJiaX, a TaKKe OT OCOOCHHOCTEH pealu3alyd pa3InIHbIX
MEXaHU3MOB TIPOTEKAHHS PEAKITHIA

8.2

XapaKTepHble XUMUYECKHE CBOICTBA BEIIECTB COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMHU M 3aIHUCSIMH
YPAaBHEHUN XUMHUYECKUX PEAKLIUI

ChopMupoBaHHOCTh YMEHHS XapaKTEpU30BaTh COCTAB M BaXKHEHINIUE CBOICTBa BENICCTB,
MPUHAJISKANIX K ONPEeNICHHBIM KllaccaM ¥ IPYIIaM COeTUHEHUH (IPOCThIe BEIIECTBA, OKCUJIBI,
TUAPOKCHUJIBI, COJIM;, YTJICBOJOPOABI, MPOCThIE 3(UPHI, CHUPTHI, (DEHOINBI, aTbACTUIBI, KETOHEI,
KapOOHOBBIE KUCIIOTHI, CJIOXKHBIE APHUPBL, )KUPHI, YTIIEBOIBI, aMUHBI, aMIHOKHCIIOTHI, OEJIKH)

10

ChopMupoBaHHOCT YMEHHS MPOBOJUTH pacyeThl MO XUMHUYECKHMM (opMynaM W ypaBHEHHUSIM
XUMHYECKHUX PEaKIUH ¢ UCTIONb30BaHNEM (PU3NIECKUX BEIUUMH:

10.1

Macchl (00beMa, KOJIMYECTBAa BEUISCTBA) MPOAYKTA PEAKIMH, €CJIM OJHO M3 HCXOJHBIX BEIICCTB
JlaHO B BHUJIC pacTBOpa C OMNPECICHHOM MacCOBOM Ji0Jie pacTBOPEHHOIO BEIIECTBA WJIM JAHO B
M30BITKE (MMECT TIPUMECH)

10.2

MacCOBOH MM 00OBEMHOM JTOJH, BEIX0/1a TPOAYKTA PEAKIIUN

10.3

TeroBoro 3ddexra peaxiwmii

10.4

00BEMHEIX OTHOIIEHUI ra30B

10.5

10 HAXOXACHUIO XMMUYIECKOH (hOpMYIIbI BellecTBa

11

Bianenue cucreMoli 3HaHUI 0 METOJAaX HAYYHOT'O ITO3HAHHUS SIBJICHUM NPUPO/IbI, UCIIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaxX W yMEHHE IPUMEHATh 3TH 3HAHHUS IPHU dKCIIEPUMEHTAIBHOM HCCIEI0BaHUH
BEIICCTB U ISl OOBSICHEHHSI XUMHUECKUX SBJICHUH, MMEIOLINX MECTO B MPHPOAE, MPAKTUIECKOH
JIeATEIIbHOCTH YEJI0BEKA U B [IOBCEITHEBHOM KU3HU

12

CchopMupoBaHHOCTh YMEHUSI IPUMEHATH (UCIIOJIb30BATh) 3HAHUS O COCTaBE M CBOMCTBAaxX BEIICCTB
JUISL DKCIIEPUMEHTAJIbHOW IPOBEPKU THUIIOTE3 OTHOCUTENBHO 3aKOHOMEPHOCTEH ITPOTEKAHMS
XUMHUYECKHX PpEakUMd M TNPOTHO3UPOBAHUS BO3MOXKHOCTEH HMX OCYIIECTBICHHS; CHCTEMHBIE
XUMAYECKHE  3HaHUs  JUIE  OOBSCHEHHWS W NPOTHO3MPOBAHMS  SIBICHHH,  MMEIOLIUX
€CTeCTBEHHOHAYYHYIO TMPHUPOAY; JUI MPHHSATHS TPAMOTHBIX DENICHUH TpoOJieM B CUTYaIHsX,
CBA3aHHBIX C XUMHUEHN

13

CdhopMupoBaHHOCTh YMEHHS IJIAHUPOBATH M MPOBOJUTH XUMUYECKHI SKCIICPUMEHT (TIOJTyYeHHE U
U3YYCHHE CBOMCTB HEOPraHMYECKUX M OPraHMYECKHX BEIIECTB, KAYECTBCHHBIC pPEAKIUH
YIIIEBOIOPOIOB PA3IMYHBIX KJIACCOB M KHUCIOPOJCOACPIKAIINX OPraHHYECKHX BEIIECTB, PEIICHUE
IKCIIEPUMEHTATIBHBIX 33/1a4 110 PAaCMO3HABAHUIO HEOPTaHMYECKUX M OPraHUYECKHX BEIECTB) C
COOJIIOJICHHEM TIpaBmJI 0€30MacHOr0 00palleH s ¢ BeIeCTBAMH 1 JIa00OpPaTOPHBIM 000pYIOBAHUEM;
GopMynHpOBaTh LEAM HCCIACIOBAHUS; TNPEACTABIATH B pasiuyHod (opme pe3yabTaTsl
OKCIICPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTH

14

ChopMupoOBaHHOCTH YMEHHUS OCYLIECTBIISTD LieJICHAPAaBIECHHbBIN TOMCK XMMUYECKOH nH(pOpMaLuu
B pa3IWyHBIX HMCTOYHHMKAax (Hay4yHas W Yy4eOHO-HayuyHas JIMTEpaTypa, CpeJICTBA MacCOBOH
uHpopmaiuu, cetb IHTepHET U Ipyrue), KpUTUIECKH aHaTM3UPOBATh XUMHUECKYI0 HH(POPMAITHUIO,
nepepadaThIBaTh €€ M UCIOJIB30BaTh B COOTBETCTBUU C NIOCTAaBJICHHOH yueOHOI 3a1a4ei

15

ChopMHUpPOBAHHOCTh YMEHHUS MPOTHO3UPOBATh, AHAJIM3UPOBATH M OLCHUBATh MH(POPMAILHIO C
MO3UIMIA  DKOJOTMYECKOW  O€30MacHOCTH  TOCIEACTBHI  OBITOBOM W IPOU3BOJCTBEHHOM
JISATEIIbHOCTA 4YEJOBEKa, CBS3aHHON C IepepaboTKOW BemiecTB; CPOPMHPOBAHHOCTh YMEHUH
OCO3HABaTh OIACHOCTH BO3JCHCTBHS HA KUBBIC OPTaHU3MBI OIPEACICHHBIX BEIIECTB, IMMOHUMAS
CMBICTT TIOKa3aTelsl MPEIeNIbHOW JTOMYCTUMON KOHIICHTPAIIUY, U TIOACHSATh Ha MPUMEPAX CIOCOOBI
YMEHBUICHUS U NPEJOTBPALLEHUS UX BPEIHOIO BO3ACHCTBUS HA OPraHU3M YeJIOBEKa




Tabmuna 15.5

IlepeueHs 31eMEHTOB copepkaHus, poBepsaeMblx Ha EI'D mo xumuu

Kon IIpoBepsiemMblil 37IEMEHT COJIepIKAHUS
1 TeopeTuueckre OCHOBBI XUMHH
11 Crpoenue BemectBa. CoBpeMEeHHass MOJAENb CTPOEHUs aToMa. Pacmpenenenue

AJICKTPOHOB IO PHEPreTUYECKUM YpOBHAM. Kiaccupukaius XMMUYECKUX 3JICMEHTOB.
OCOOCHHOCTH CTPOCHHUSI DHEPreTHYCCKUX YPOBHEH aToMoB (s-, P-, O-311€MEHTOB).
OcHOBHOE W BO30YKIEHHOE COCTOSIHHS aTOMOB. DJEKTpPOHHas KOH(HTypamus atoma.
BasneHTHBIE 37I€KTPOHBI

1.2 Ilepuonuueckas cucrtemMa xumudeckux snemeHToB .M. MenaeneeBa. dusnueckuit
cMbicn Ilepuognueckoro 3akoHa /.M. MenneneeBa. IIpuumHbl M 3aKOHOMEPHOCTHU
W3MEHEHUSI CBOWCTB 3JIEMEHTOB W MX COCOUHEHUH [0 MepuoJaM M TIpymmnam.
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB MPOCTHIX BELIECTB, BOJOPOAHBIX COCIUHEHUH,
BBICIITUX OKCHUJIOB ¥ TUJPOKCHUIIOB

1.3 BasieHTHOCTB. DIEeKTPOOTpULIATEILHOCTh. CTENEHb OKUCICHUS

1.4 Buner xuMudeckoid cBs3u (KOBaJeHTHAas, WOHHAS, METAJUIMYECKas, BOJOPONIHAs) M
MEXaHM3MBl ee oOpa3zoBaHus. MEXMOIEKYISApHbBIE B3anMOecTBuA. BemecTBa
MOJIEKYJISIDHOTO U HEMOJIEKYJISPHOTO CTPOCHHA. THIbI KPUCTAIIMYECKHUX PpEIIETOK.
3aBUCHMOCTH CBOMCTBA BEILIECTB OT TUIA KPUCTAUNINIECKON PEIIeTKH

15 Xumnueckas peaknus. Krnaccudukanusi XMMUYECKUX PEaKIUd B HEOPraHUYECKOW W
OpPTaHUYECKON XUMHH. 3aKOH COXpaHEHUS MacChl BEIIECTB

1.6 CKOpOCTh peakiiuy, €€ 3aBUCUMOCTb OT Pa3JIMYHBIX (DAKTOPOB
1.7 TermnoBbie 3p(HEKTh XUMUYECKUX Peakiyii. TepMOXUMUYECKHE YPABHEHHUS
18 OOpatumble peakiud. XUMHUYECKOe paBHOBecHe. DakTophl, BIUSIONUE HA COCTOSIHUC

xumuyeckoro pasHosecus. [Ipunnun Jle llarense

1.9 Onektponutuueckas jaucconuanys. CuIbHbIE U cinadble IeKTposuThl. Cpena BOJHBIX
pacTBOPOB BEIIECCTB: KUCIAsl, HeHTpanbHas, 1menouHas. CTeneHp Aucconuanui. Peakiuu
HOHHOTO 0OMeHa

1.10 lumponmn3 coneit. MoHHOe mpomsBeneHue Bozbl. Bomoponmueii moxazatens (pH)
pacTBopa

1.11 CriocoObl  BBIpKEHHUS] KOHLIEHTpPAaLMK pPAacTBOPOB: MAaccoBas JAOJI PacTBOPEHHOTO
BEIIECTBAa, MOJISIpHas KOHIEHTpauusa. HacellieHHble W HEHACBIIEHHBIE PacTBOPEI,
pactBopuMocCTb. Kpucramnoruaparsl

1.12 OKHCIIUTETFHO-BOCCTAHOBUTENIbHBIE peakiui. [loBeneHne BEMeCTB B cpefax ¢ pa3HbIM
3HaueHreM pH. MeTobl aneKTpoHHOTO OanaHca

1.13 DNEeKTPONN3 pacTBOPOB U PACILUIABOB COJIEH
2 OCHOBBI HEOPTraHUYECKON XUMUH
2.1 Knaccudpukanus Heoprannyeckux coenuHeHud. HomeHkiatypa HeOpraHHUECKUX

BCIICCTB




2.2

X¥UMHUYECKUE CBOWCTBA BAXHEHUIINX METALIOB (HATPWH, KalWid, KaJbI[UH, MarHHIA,
QTFOMUHHHN, ITUHK, XPOM, KEJIe30, Mellb) U UX coeanHeHui. O0IIHe cCriocoObl OTyYCHUS
METAaIIOB

2.3

XUMHUYECKUE CBOWMCTBA BKHEHIIMX HEMETA/UIOB (TaJOreHOB, CEpbl, a30Ta, Qocdopa,
yriepona ¥ KPeMHHs) W HX COCTHHCHHH (OKCHIOB, KHCIOPOICOAEPIKAIIMX KHUCIIOT,
BOJIOPOTHBIX COCAMHEHHIA)

2.4

I'eneTnyeckass CBSI3b HCOPraHUYCCKUX BEINECTB, IIPUHALICKAINNX K Pa3IMYHbBIM
Kj1accaM

2.5

WNnentndukamus  HEOpraHWYeCKHX  coenuHeHWU. KadecTBeHHBIE peaknmuu  Ha
HEOPraHWYECKHE BEUIECTBA U HOHBI

OCHOBBI OpraHUYeCKON XUMUH

3.1

OCHOBHBIE TIOJIOKEHUSI TEOPUM XUMHYECKOTO CTPOCHHUS OPTraHWYECKHX COEeIWHEHHHA
AM. bytnepoBa. VYTriuepomHbBIi CKeJIeT OpraHn4eckod Monekyinsl. KpaTHocTh

xumuueckoii cesasn, O~ n T-CBABM  gp3. sp2. sp-ruGpuamsanuu opburaineii aToMoB

yriaepona. 3aBHCHMOCTb CBOWCTB BEIIECTB OT XHUMHYECKOIO CTPOCHHUS MOJEKYIL
I'omonoru. 'omonoruueckuit psia. 3omepus u uzomepsl

3.2

[onstre o GyHKIIMOHATBHOM TpyTiie. OpHeHTaMOHHBIE A (EKTH 3aMeCTUTeNeH

3.3

[IpencraBnenne o0  KiIacCHpUKAIMM  OPraHMYECKUX  BellecTB. HoMmeHkmaTypa
OpPraHUYECKUX COENWHEHUN (CHCTEMaTH4YecKas) M TPUBUAIbHBIE Ha3BaHUS BaXKHEHUIITHX
TIpeIcTaBUTeNel KIIacCOB OPraHMIECKUX BEIIECTB

3.4

CBoOogHOpaIuKaIbHBIA W WOHHBIH MeXaHW3Mbl peaknud. [loHsATHE O HyKineodwie u
anekrpodue. [IpaBuno MapkosaukoBa. [IpaBuno 3aiineBa

3.5

Ankanpl. XHMMHUYECKHE CBOWCTBA QJIKAaHOB: TIaJOI€HUPOBAHUE, ACTHIPHUPOBAHME,
TEPMUYECKOE Ppa3IOKEHHE, KPEKUHT, M3oMepu3anus, ropexue. llomyueHne ankaHoB.
Huxnoankanel. Crenuduka CBOHCTB IMKIIOAJKAHOB € MajlbIM pPa3MepoM IUKIIA.
Peakuuu nprucoeuHEHNs U paiuKalIbHOTO 3aMEILCHHS

3.6

AnkeHpl. XUMHYECKHE CBOMCTBA: peaKIMU MPHCOEAWHEHUs (TaJoreHHpOoBaHUE,
THIPUPOBAaHUE, THAPOTaJIOTCHUPOBAHWE, THApATalus), TOPEHHS, OKHUCICHUS U
nonuMepu3zauuu. [IpompliuieHHbIe 1 1a00paTOPHBIE COCOOBI TTOTYYEHHS AJIKEHOB

3.7

AnkanueHbl. XUMHYECKHE CBOWCTBA  alKaJAMEHOB: PEAKUUH  NPUCOCIAWHEHUS
(ruppupoBaHue, TaJOT€HUPOBAHUE), TOpeHUs u noiauMepuszauuu. [lomydenue
AJIKAJMEHOB

3.8

AnkuHbpl. XHMMHYECKHE CBOICTBA: peakUud NPUCOSAWHEHMs (TaJlOreHUPOBAHHME,
THJIPUPOBaHMEe, THIpATalusi, TUAPOTAIOTEHHPOBAaHMWE) Kak Croco0 MOJy4eHUs
HOJIMMEPOB U JIPYIUX IOJIE3HBIX NPOAYKTOB. Peakuuu 3ameleHus. I'opeHue aneruineHa
KaK HCTOYHUK BBICOKOTEMIIEPATYpHOIO IUIAMEHM JJI CBapKHM W PE3KH METaJUIOB.
IIpuMeHeHue aneTuneHa

3.9

Apenbl. XuMHYECKHE CBOHCTBa OE€H30JIa: peakuu 3IeKTPO(UIBHOTO 3aMEIIeHUs,
MpHCOeANHEHUs (THAPUPOBaHNE, TaloreHupoBanue). Peaknus ropenns. OCOOEHHOCTH
XUMUYECKUX CBOMCTB Tomyona. Ilomydenme OeHzoma. OCOOEHHOCTH XWMHYECKHUX
cBoiicTB crupona. [lommmepusanus crupona. CrocoObl TMONyYeHUS W TPUMEHEHHE
apOMaTHUYECKUX YTICBOIOPOJIOB

3.10

CHI/IpTLI. HpeI[CJ'H:HBIe OAHOATOMHBLIC CITUPTHI. XUMHYECKHE CBOMCTBA: B3aHMO).'[€f;ICTBHC
C HaTpueMm KakK croco0 YCTAHOBJICHHUA HaJIn4us1 TUAPOKCOIPYIIIHI, C




raJjorcHoBoopoaamMu KaxK CII0c00 NOoJIy4CHUS paCTBOpI/ITeHeﬁ, BHYTpHU- n
MCIKMOJICKYJIIpHad ACTuapaTanus. PeaKHI/IH TopCHMUH. HOJ'Iy‘-IeHI/IC OTaHOJA: PCaKIUa
6pO)KeHI/IH TJIFOKO3bI, TUApaTalusa OSTUIICHA. OTUNECHTIIHKOIb | TIIMOCPUH KAk
MNpEaACTAaBUTCIIN MPCACIbHBIX MHOTI'OATOMHBIX CIIMPTOB

3.11

®enonr. XuMHYeCKHe CBOMCTBA (eHoNAa (peakluu C HATPHUEM, THAPOKCHIOM HaTpPHS,
opomom). [Tonmyuenue denona

3.12

Anprernapl. XUMHYECKHE CBOMCTBA TPENENBbHBIX — allbJCTHIOB: THUAPHUPOBAHUE;
KayecTBEHHbIC PeakUuy Ha KapOOHWIIBbHYIO Tpymmy (peakuusi "cepeOpsiHOTO 3epkana',
B3aumopeiicteue ¢ ruapokcugoM Menu (II). [lomydenue mnpenenbHBIX aabIETHAOB:
OKHCIICHHE CIUPTOB, THApPATAMsi alleTHICHA. AIETOH KakK IPEICTAaBUTENb KETOHOB.
OcoOEHHOCTH PeaKITuy OKUCIICHUS alleToHa

3.13

KapOoHoBBrIe  KHCIOTB. XWMHYECKHE CBOWCTBA MPEIACIBHBIX  OXHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOEHHOCTH XHMHUYECKHMX CBOWCTB MYpPaBbUHOW KHCIOTHI.
[Tomyuenue mpenenbHBIX OAHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHUCIICHHUE AJIKaHOB,
AIIKEHOB, TIEPBUYHBIX CIHUPTOB, ANBJIETHIOB. BEICIINE TpenensHbIE M HEIpeeNbHbIe
KapOOHOBBIE KUCIIOTHI

3.14

Crnoxupie 3¢upsl u xupbl. CriocoObl TOMYYEHHs CIOXHBIX 3¢upoB. OOpaTUMOCTh
peaknuu stepudukanyn. [[puMeHeHne CIoXHBIX APUPOB B MHUIIEBON U mapproMepHOit
MPOMBIIITICHHOCTH. JKUPBI Kak CJI0XKHbIE 3(QUpPHl TIHIEPUHA U BHICHIMX KapOOHOBBIX
KHUCJIOT. XUMUYECKHE CBOWCTBA >KUPOB: TMAPUPOBAHUE, OKUCIEHHUE. ['MIponus, Hiu
OMBUICHHE, MHPOB KaK CIIOCOO NPOMBIIUICEHHOTO MOMYYEHUS COJIeHl BBICIIMX

KapOOHOBBIX KHCIIOT. MBIna kax conu Bbicimx KapOOHOBBIX KUCIIOT

3.15

XUMHUYECKHE CBOMCTBA TIJIFOKO3bI: PEAKLIUU C YYaCTUEM CIHPTOBBIX WU aJbJACTHIIHON
IpyII ¥ MOJIOYHOKHCIOE OpokeHue. lIpuMeHeHHe TJIOKO3bI, €€ 3HaueHue B
KU3HEACSITeIbHOCTH OpraHu3Ma. Jucaxapust: caxaposa, MaJbTO3a.
BoccranapnuBaromue 1 HEBOCCTAaHABIUBAIOIIUE TUCAaXapuIbl. I MAPONIN3 qucaxapyuIoB.
[onmncaxapunel: kpaxmain, rukoreH. CTpoeHrue MakpOMOJIEKyJl Kpaxmana, TJIMKOreHa U
nesrono3sl. duszndeckue CBONCTBA Kpaxmana U LEIUIIOI03bl. XMMUYECKUE CBOICTBA
Kpaxmaja: THIpOJHN3, KadeCTBEHHAs peakius C HOJAOM. XHUMHYECKHE CBOMCTBA
LEJUTIONIO3bI: THIPOJIN3, MOMy4YeHHe 3PHUPOB 1HesuTo03bl. [loHATHE 00 MCKYCCTBEHHBIX
BOJIOKHAaX (BHCKO3a, alleTaTHBIH IIEJK)

3.16

AMUHBI. AMUHBI KaK OpraHMYeCKHUEe OCHOBAHUS: PEAKIIUHU C BOJIOU, KUCIIOTAMHU, PEaAKIIHS
ropeHust. AHWINH Kak MPeACTaBUTEIh apOMAaTHYECKUX aMUHOB. XHMHUYECKHE CBOMCTBA
AQHWJIMHA: B3aUMOJICKCTBHE C KHCJIOTaMH, OpOMHOH BOjOH, okucieHue. [lomyueHue
AMUHOB  aJKWIMPOBAHWEM aMMHaKka W BOCCTAHOBIIEHHEM HHTPOIIPOU3BOIHBIX
YTIIEBOIOPOIOB

3.17

AMMHOKHUCIIOTHI U O€JIKH. AMHUHOKHUCIIOTHI Kak aM(OTepHbIE OPraHMYECKHE COCAMHEHHS.
OcCHOBHBIE AaMHHOKHCIIOTHI, oOOpasyiomue Oelku. XUMHYECKHE CBOICTBAa OENKOB:
THJIPOJIN3, JIeHATypallusl, KaueCTBeHHbIE (I[BETHBIE) peaKkIiuy Ha OEIIKU

3.18

CtpoeHre M CTPYKTypa MOJMMEPOB. 3aBUCHUMOCTH CBOMCTB IIOJUMEPOB OT CTPOCHHS
MosieKyln. OCHOBHBIE CIOCOOBI TIONMYYEHHMS BBICOKOMOJIEKYIISIPHBIX —COEIMHEHHIA:
peaKyy MoJIMMEpHU3aliy U MoJUKoHAeHcanuu. Knaccupukanus BoToKoOH

3.19

Nnentuduxarus opraHUiYecKuX COCIUHECHUN. Penenne 3KCIeprUMEHTATBHBIX 3a71a9 Ha
pacrno3HaBaHUE OPTaHUYECKUX BELIECTB

3.20

I'enetmueckast CBSI3b MEXKAY KilaCCaMU OPraHUYCCKUX COG)II/IHGHI/Iﬁ

XUMUS U )KA3Hb




4.1

Xumus B HOBCC,I[HCBHOﬁ JKHU3HHU. HpaBI/IJ'Ia Oe3omacHoM pa6OTBI C CAKMMHU, TOPIOYUMHU U
TOKCUYHBIMHU BCUICCTBAMU, CPECACTBAMU OBITOBOM XMMHUHU

4.2

XuMmus U 310poBbe. XUMHUS B MEIULMHE. XUMHS U CEIbCKOE XO3AWCTBO. XHMHS B
MPOMBINUICHHOCTH. XUMUS U SHEPTeTHKA: TPUPOIHBIA U TIOMYTHBIA HEPTSIHOHN Ta3bl, UX
coctaB W ucmonb3oBanue. CoctaB HeptH m ee mepepaboTka (IPHPOTHBIE WCTOUYHUKH
YTIIEBOAOPO/IOB)

4.3

XUMHS U 3KOJIOrHs. XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOLIEH Cpellbl U €T0 MOCIEICTBHUSL.
Oxpana rtuapocdepbl, TOYBBI, atMochepsl, (Iopsl W (QayHbl OT XHUMHYECKOTO
3arpsi3HeHmst.  [IpoOiemMa OTXOMOB M TMOOOYHBIX MPOIYKTOB. AJbTCpHATHBHBIC
WCTOYHUKH SHEPTUN

44

OO0mue npeacTaBiICHUs O MPOMBIIIUICHHBIX CIIOCO0aX MOJIyUYSHUS! XUMHUYCCKHUX BEUICCTB
(Ha mpuMepe TPOM3BOACTBA aMMHaKa, CEPHOW KHCJIOTHI). UYepHas W I[BETHAA
MeTtauryprus. CTEeKIIo U CHIIMKAaTHAS MPOMBIIUICHHOCTD. [IpoMbIiuieHHast opraHndeckast
xumust. CeIpbe ISl OPraHUYECKON MPOMBIIIICHHOCTH

Tumel pacyeTHBIX 3a7a4

5.1

Pacuets macchl BemiecTBa WM 00beMa Ta30B MO0 M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00beMy OJHOTO M3 YYACTBYIOIINX B PEAKIINU BEIIECTB

5.2

Pacuers! TermoBoro addexra peakimm

5.3

PacueTsl 00beMHBIX OTHOIICHHUH Ia30B MPU XUMHUYECKUX PEAKIIHIX

54

Pacuetsl Macchl (00beMa, KOJIMUECTBA BEIECTBA) IPOAYKTOB PEAKLUM, €CIIU OIHO M3
BEIIECTB JIaHO B U30BITKE (MMEET IIPUMECH )

5.5

Pacuetsl MaccoBo#l wiM 00BEMHON JOJIM BBIXOJA MPOAYKTA PEAKIIMHU OT TCOPETUUYCCKH
BO3MOYHOTO

5.6

Pacuersl Maccel (0ObeMa, KOJIMYECTBA BEHIECTBA) MPOAYKTA PEAKUUH, €CIH OJHO M3
BEIIECTB JIaHO B BHUJIE pacTBOpa C OMNPEAECICHHOM MacCOBOW J0Jied pPacTBOPEHHOTO
BEIIECTBA

5.7

Pacuersl ¢ ucnonp3oBaHMEeM TOHSTHHA '"MaccoBas noiyig", "MoJpHas KOHICHTpamus',
"pacTBOpPUMOCTH"

5.8

HaxoxaeHue MoJeKyIsspHOH (opMyJIbl OPraHMYECKOr0 BEIISCTBA M0 €ro IUNIOTHOCTH H
MAacCCOBBIM J0JIIM 3JIEMEHTOB, BXOJIAIIMX B €70 COCTaB, WM IO NPOIYKTaM CTOpaHUs




