[Ipunoxenne 12
[TpoBepsiemble TpeOOBaHUS K Pe3yIbTaTaM OCBOCHHUSI OCHOBHOM
oOpa3oBaTenbHO mporpamMmel o xumui (10 kmace)

Kon
[IPOBEPSIEMOI0
pe3yibTaTa

[IpoBepsiemble IpeIMETHBIE PE3yIBTATH OCBOCHHUS OCHOBHOW 00pa30BaTeIbHON
MIPOTpaMMBI CPEAHETO OOIEeTro 00pa3oBaHUs

1

TeopeTnueckre OCHOBBI OPTaHUYECKONH XUMHUU

11

ChopMUpoBaHHOCTh  TPEACTABICHHA O  XHMHYECKOH  COCTaBJIAIOIICH
€CTECTBEHHOHAYYHOH KapTHHBI MHpa, POIM XUMHH B TIO3HAHUH SBJICHUI
OpUponbl, B (HOPMHUPOBAHWU MBIIUICHHS M KyJbTYpPhl JIMYHOCTH, €€
(hYHKITMOHABHON TPaMOTHOCTH, HEOOXOMUMOW JUIsl PEIICHUS MPAKTHYECKUX
3a/lad W DJKOJOTHMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3IO0POBBIO H
HIPUPOJHOU cpene

1.2

Bnanenue CHCTEMOH XAMUYECKHUX 3HAaHUM, KoTOpas BKJIFOYAET:
OCHOBOIIOJIAraroIue MTOHSITHS (Mosekyna, BAJICHTHOCTb,
AJNIEKTPOOTPULIATEIILHOCTh, CTEICHb OKHCICHHS, XHMHUYECKas CBS3b, MOJIb,
MOJIIpHasl Macca, MOJSIPHBIM O00BeM, YIIepOIHBIA CKeNeT, (pyHKInoHambHas
Tpynma, pajuKal, HW30MepHus, H30MEphl, TOMOJOTUYECKHI psill, TOMOJIOTH,
YIJICBOJIOPOJIbI, KHUCIOPOI- M a30TCOACPIKALIUEC COCAMHCHUS, OHOJIOIMYECKU
AKTUBHBIE BemiecTBa (yIJIEBOIBI, IJKUPHI, OEIKH), MOHOMEp, IOIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC COCTUHEHHUS); TEOPHH W 3aKOHBI
(Teopus XHMMHYECKOTO CTpOeHHsl opranudyeckux BemiecTB A.M. byrtneposa),
33KOHOMCpHOCTI/I, CI/IMBOHI/I‘-ICCKI/II‘/'I SA3BIK XMMUWU, (baKTOJIOFI/I‘ICCKI/IC CBCIACHUA O
CBOWCTBax, COCTaBe, MOJYYCHWHW H OE30IMaCHOM HCIONB30BAaHUH Ba)KHEHIITNX
HeOpFaHI/I‘-ICCKI/IX nu OpFaHI/I‘-ICCKI/IX BCIIIECCTB B 6I>ITy nu HpaKTH‘IeCKOﬁ
JIEATEIbHOCTH YeJIOBEKa

1.3

ChopMHpOBaHHOCTh yMEHHUH BBIABIATH XapaKTCPHBIC IPU3HAKW ITOHSATHIA,
YCTaHaBJIMBaTh UX B3aUMOCBS3b, UCHOJb30BAaTh COOTBETCTBYIOIIUE MOHATHS MPU
OMNMCAHUM COCTaBa, CTPOEHUS U MPEBPALICHUI OPraHUYECKUX COCTUHEHUN

14

c(OPMHPOBAHHOCTh yMEHHWH HWCIONB30BaTh XHUMUYECKYI0 CHMBOIIMKY JUIS
COCTaBJICHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEpPHYTOH, COKpaILlEHHOIl)
¢bopMyn OpPraHMYECKMX BEUIECTB M YPaBHEHHUH XMMHYECKUX PEaKIH,
W3TOTaBIUBATh MOJIENHM MOJIEKYJ OPTaHWYECKUX BEILIECTB JJIS WIUTIOCTPALUU WX
XMMUYECKOr0 U MPOCTPAHCTBEHHOT'O CTPOCHHUS

15

CthopMHpOBaHHOCTh YMEHUH YCTaHABIMBATh MPHHAIICKHOCTh H3YYEHHBIX
OPTaHMYECKUX BELIECTB 10 UX COCTaBYy M CTPOCHHUIO K OINpENeIEHHOMY KJIaccy
(rpynme) coeauHeHMi  (YIJIEBOIOPOABI, KHUCIOPOJ UM  a30TCOJEpXKallue
COEIMHEHHS, BBICOKOMOJIEKYJISIPHbIE COEIWHEHMs), J1aBaThb MM Ha3BaHUA IIO
cucremarndeckoir HomeHkarype (IUPAC)

15

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

1.6

ChopMHpPOBaHHOCTh YMEHHUSI NPUMEHSATH: TOJOXKCHHS TEOPHH CTPOCHUS
opraamdeckux BemiecTB A.M. ByTieposa 1is 00bSICHEHHS 3aBUCIMOCTH CBOWCTB
BEILIECTB OT UX COCTABA U CTPOCHMS; 3aKOH COXPaHEHUSI MacChl BELLIECTB

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

2.1

ChopMHupOBaHHOCTh YMEHUH MPUBOAUTH TPUBUAIBHBIC HAa3BAHHUS 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 BEIIECTB (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 IPOLYKTOB IepepaboTKu

XHUMHUA U )KU3HL. PacueTsl

3.1

CdopmupoBaHHOCTh YMEHHI BIIAJETh CHCTEMOW 3HAHWN 00 OCHOBHBIX METOJaX
HAy4YHOTO TIO3HAHUS, HCIIONb3YEMBIX B XUMHHM MpPU H3YyYCHUH BEIIECTB U
XAMHUYECKUX SIBJICHUH (mabmozeHue, H3MEpEHUE, 9KCIEPHUMEHT,
MOI[CHI/IpOBaHI/IC), HCIIOJIb30BATh CUCTCMHLIC XUMHUYCCKUEC 3HAHUA NJIA NPUHATUA
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYALMSIX, CBSI3aHHBIX C BEILIECTBAMH M HX
MIPUMCHCHUEM

3.2

CdopmupoBaHHOCTh yMEHHH COONIONATH TMpaBWIIa TOJIH30BAHHUS XUMHUYECKOH
MOCyZIOH W J1abopaTOPHBIM OOOPY/IOBAaHMEM, a TAaKKE IMpaBuiIa OOpalleHUs C
BCIIECCTBaAMU B COOTBCTCTBUM C MHCTPYKIUAMU 110 BBINTOJIHCHUIO na6opaTopH1)1x
XMUMUYECKUX OIBITOB

3.3

CthopMHUpOBaHHOCTh yMEHHWH IUIAHHUPOBATH W BBIIOJIHATH XUMHUYECKHN
SKCHEPUMEHT (IIpEeBpallleHUsT OPraHMYECKUX BEIIECTB IPH HArPEBaHUH,
[IOJIyYEHUE JTUIEHAa M H3YYEHHE €ro CBOMCTB, KAa4E€CTBEHHBIE pEaKIUU
OpPTaHMYECKUX BEIIECTB, JCHATypalus OCIKOB IpH HarpeBaHUM, I[BETHBIC
peakuy OENKOB) B COOTBETCTBHM C NpaBUJIaMH TEXHHKH O€30MaCHOCTU NPH
oOpalleHul C BellecTBaMH M J1abOpaTOpPHBIM OOOpYJOBaHHEM; IPEICTABISTH
pe3yabTaThl  XMMHYECKOTO JKcliepuMeHTa B (QopMme 3amucu  ypaBHEHUH
COOTBETCTBYIOIIMX peaKkuuii U (GOopMyaHpoBaTh BBIBOJBI HAa OCHOBE J3THX
pe3ynbTaTOB

3.4

CthopMHpOBaHHOCTh YMEHHH NPOBOAMWTH BBIYUCICHUS MO0 XUMHUYECKHM
ypaBHEHHUsM (Macchl, 00beMa, KOIIMYECTBA MCXOHOTO BEIIECTBA WM MPOIYKTa
peaknuy 1O H3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJHOIO M3 HMCXOIHBIX
BEIIECTB WM MPOJYKTOB PEAKIINHN)

3.5

ChopMHpPOBaHHOCTh YMEHHH  KPUTHYSCKH  aHAJIU3UPOBATh  XHMHYECKYIO
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 3/I0POBbSI U OKPYXKAIOIIEH MPHUPOTHOU Cpellbl, 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 BO3JACHCTBHUS 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 (POPMYIIBI OPTaHWMYECKUX BEIIECTB. | OMONOTHS, n3oMepus. XUMUIeCKast
CBSI3b B OPIAaHMYECKUX COCIUHEHUSIX - OJIMHApHBIE U KpaTHbIe cBA3U. [IpeacraBnenue o
KJIACCU(PUKAIIUY OPraHMYSCKUX BEUICCTB

1.3 Homenxmarypa opraHudeckux COeAMHEHWH (CHCTeMaThdecKas) W TpPUBUAIHHBIC
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), HaX0KJeHNEe B IPUPOJIE, TOTyuYeHHE U MPUMEHEHHE

2.2 AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHIECKHH psifl. DTHIEH U MPOMIIEH - MPOCTeiIme
MpeCTaBUTEN  aJKeHOB: (U3MUSCKHE U  XHMHYECKHE CBOicTBa  (peakiuu
THIAPUPOBAHMS, TAJIOTCHUPOBAHMS, THAPATAMM, OKHCICHHS W IOJIMMEpH3aLUH),
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 CTpPOEHUS, TOMOJIOTHUECKHH psa. ALETHIEH -
MPOCTEHIINI MPEACTaBUTEIb AJIKHHOB: COCTaB, CTPOEHHUE, (PU3NUECKHE U XUMUYECKUE
CBOMcTBa (peakuMu THAPUPOBAHMS, TaJIOTEHUPOBAHMS, THApaTallud, TOpPEHUs),
[IOJIyYEHHUE U IPUMEHEHUE

25 Apensbl. benzon: cocraB, cTpoeHue, (U3IMUECKHE U XMUMHUYECKHE CBOHCTBA (peaKinu
TaJIOTEHUPOBAHUSI M HUTPOBAHUS), IMOJNyYeHHE M IpUMeHeHue. Tomyon: cocTas,
CTpoeHHe, (HU3MYECKHE W XHMHUYECKHE CBOMCTBA (pEakIMH TaJOTeHHPOBAHUS U
HUTPOBaHU), TIOJIy4YEeHHE U NMpUMEHEeHHe. TOKCHYHOCTh apeHOB. ['eHeTHdeckas CBS3b
MEX]y YTIIeBOJIOPOAAMH, IPUHAJICIKAIUMHE K PA3TUIHBIM KJIaccam

2.6 [IpuponHbIe UCTOYHHUKH YTIIEBOAOPOAOB. [IpupoaHbIil Ta3 U momyTHbIE He(DTIHBIE Ta3bl.
Hedtp u ee mpomcxoxnenune. CriocoObl mepepaboTku He(TH: NEPEroHKa, KPEKUHT
(TepMuYecKUl, KaTadUTUUeCKuil), mnupoim3. [IpomykTel mnepepaboTKHM HEDTH, HX
MPUMEHEHHE B NPOMBIIUICHHOCTH M B ObITy. KaMeHHBIH Yromnb W HOPOAYKTHI €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, TaJOIrCHOBOAOPOJAaMHU,
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 METAJIJIaMU, KAYCCTBCHHAA pCaKlid Ha MHOI'OaTOMHBIC CHI/IpTBI). I[eﬁCTBHe
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

Anpaerunbl ¥ KeTOHbL. DopManbleruj, ameranbIerHl. CTpPOCHHE, (U3HYSCKUE U
XIMHYECKHE CBOWCTBA (PEakIUH OKWCICHHWS U BOCCTAaHOBJIEHHsS, KadeCTBEHHBIC
peakuum), moydeHre U IpUuMeHEeHHEe

3.4

OHOOCHOBHBIE TIPe/IeTbHBIC KAPOOHOBBIE KUCIOTHL. MypaBbHHAS M YKCYyCHAs! KACIIOTHI:
cTpoeHHe, QU3NIECKHEe U XUMHYECKHE CBOMCTBA (CBOWMCTBA, OOIHE M1 Kiacca KHCIIOT,
peakuus 3TepU(UKAIMK), TMOIy4YeHHEe M mnpuMeHeHue. CTeapuHOBas W OJCHHOBAs
KHCJIOTBI KaK TPEICTABUTENN BhICIINX KapOOHOBBIX KHCIOT. MBlIa Kak COJM BBICIITHX
KapOOHOBBIX KHCJIOT, X MOIOIIIee IeHCTBHE

3.5

Croxusble 3(Upbl Kak NPOU3BOIHBIE KAPOOHOBBIX KUCIOT. | HAPOIU3 CIOKHBIX 3(hHpOB.
Kupsl. 'uaponus xupos. [IpuMenenue xupoB. bruonorudeckas poib JKUPOB

3.6

YrneBonbl: cocTaB, KitaccupUKaIUs yriieBoAoB (MOHO-, V- U TTOUcaxapusl). | 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 coefanHeHus. [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 IOJIMMEpPHU3aIlui, CpeIHSIs MOJIEKYJsIpHAs Macca.
OCHOBHBIE METOZBI CHHTE3a BBICOKOMOJIEKYJISPHBIX COCIWHEHHUH - TOJUMEPH3AIHs |
MOJUKOHIEHCAIIHS

5.2

BKCHepHMeHTaﬂBHBIC METOJbI U3YUCHU BCHICCTB U UX HpeBpaHleHHﬁ: O3HAKOMJICHHUE C
o6pa3uaM1/1 IMIPUPOAHBIX U UCKYCCTBECHHBIX BOJIOKOH, IIACTMACC, Kay4yKOB. HonyquI/Ie
CHUHTCTUYCCKOI'O KayuyKa U pC3UHbI

Tabmuna

[IpoBepsiemble TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS OCHOBHOM
oOpasoBatenbHOM mporpammel (11 kiacce)

15.2



Kon nposepsiemoro
pe3yabpTaTta

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

1

TeOpeTI/I‘IeCKI/Ie OCHOBbI XUMHH

11

Bnanenne cuctemMod — XMMHMYECKMX  3HAaHUN, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TIOHATUS (XMMUYCCKUI JJIEMEHT, aToM, JJICKTPOHHAs
000J104YKa aToma, s-, P-, d-3JeKTPOHHBEIC OPOUTATH aTOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTb, JJIEKTPOOTPULIATENIbHOCTh, CTENCHb OKHUCICHHS, XUMHIYEcKas
CBsI3b, MOJIb, MOJIIpHAs Macca, MOJIAPHBIA 00BbEM, KpPHUCTAJLTHYCCKAs
pelieTKa, TUIbl XUMHUYECKUX PEaKIuil (OKUCIUTEIbHO-BOCCTAHOBUTEIBHEIE,
9K30- W DJHAOTEPMHYCCKHE, peakmuy HMOHHOTO OOMeHa), pacTBOD,
AIIEKTPOIUTHI, HEDJIEKTPOJUTHI,  JJEKTPOJUTHYECKast  JTUCCOIMAITHS,
OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUUYECKON PEaKIUu, XUMHUECKOE
paBHOBECHE); TEOPHH M 3aKOHBI (TEOPHS IINEKTPOIUTHUECKON IHUCCOIHAIIH,
[lepmomnuecknii 3akon J[.M. MennmeneeBa, 3aKOH COXPaHEHHS MAcCCHhI),
3aKOHOMEPHOCTH, CUMBOJIUMYCCKHIA SI3bIK XUMUHU, (DAKTOJIOTUYECKUE CBEICHUS
O CBOWMCTBaX, COCTaBe, IMOJYYCHHH U OE30IIaCHOM UCIOJIb30BAHHUU
BOXHEHIINX HEOPraHWYECKWX BEIIECTB B OBITYy ¥  MPaKTHYECKOU
JeATeTLHOCTH Y€I0BEKa

12

ChopMupOBaHHOCT, YMEHMH  BBIIBISTH  XapakKTEpHbIE MPU3HAKH |
B3aMMOCBSI3b HM3YYEHHBIX MOHATHH, MPUMEHATh COOTBETCTBYIOIIHME MOHATHUS
MpU ONHCAHUM CTPOCHHUS U CBOMCTB HEOPraHWYECKHX BEIIeCTB M UX
NPEBPALICHNH; BBISBIATH B3aUMOCBS3b XUMUUECKUX 3HAHUH C TOHSITHAMHU U
NPEACTABICHUSIMH APYTHX €CTECTBEHHOHAYYHBIX IPEIMETOB

13

BnanmeHvie OCHOBHBIMH METOJaMH HAy4yHOTO T[O3HAHUS BEUICCTB WU
XUMAYECKHX  sSBICHWH  (HAOMIOJCHWE,  U3MEpPEHHE,  JKCIICPUMEHT,
MOJICIIUPOBAHUE)

14

CdopMUpOBaHHOCTh YMEHHH OMIPEENATh BaJJICHTHOCTh U CTETICHh OKHCIICHUS
XUMUYECKUX DJJIEMEHTOB B COCIMHEHHUAX pa3IMYHOTO COCTaBa, BHI
XUMHYECKOHN CBsI3U (KOBaJCHTHAs, HOHHAs, METAITMYecKasi, BOJOPOIHAs) B
COCIMHEHMX, THII KPUCTAJUIMYECKOW PEMIETKH KOHKPETHOTO BeIIecTBa
(aToMHast, MOJIEKYJISIpHAs, HOHHAS, METAJUTHYIECKAS)

15

ChopMuUpoBaHHOCT, YMEHHMH ONpEAENIATh XapakTep Cpeabl B BOIHBIX
pacTBOpax HEOPraHUYECKHUX COEAMHEHUH

16

ChopMupoBaHHOCTb yMEHHs KIaCCU(QHUUIUPOBATh XUMHUYECKHE PEAKIMU I10
pa3auyHBIM TpH3HaKaM (YUCIy M COCTAaBy pearupyrolux BeIIEeCTB,
TermmoBoMy 3G (EeKTy peakiyu, N3MEHEHHUIO CTETICHEH OKUCIICHHS 3JIEMEHTOB,
00paTUMOCTH PEaKIL1H, YIaCTHIO KaTalIn3aTopa)

1.7

ChopMupoBaHHOCTh YMEHHH COCTaBISITh YPaBHEHHS PEAKIHUN pPa3IHYHBIX
TUIOB, TIOJIHBIE M COKpAIIEHHBIE YPAaBHEHMS pEaKUU HOHHOrO OOMEHa,
YUMTHIBAsL YCIIOBHSL, IIPU KOTOPBIX 3TH PEAKIIUU UIAYT JO KOHLA
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ChopMupoBaHHOCT, yMEHHH TNPOBOAUTH PEAKUHUH, IOJITBEPKIAIOIINE
KaueCTBEHHBII COCTaB Pa3IMYHBIX HEOPTaHWYECKHX BEIIECTB, pPAacCIO3HABATH
OTMBITHBIM MYTEM HWOHBI, TPUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOpPraHWYECKUX BEIIECTB

1.9

ChopMHUpOBAaHHOCTH YMEHHMH pPACKpBIBATh  CYIIHOCTH  OKHCIIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKIMUHA IOCPEICTBOM COCTABICHUSA 3JIEKTPOHHOIO
OaJiaHca 3TUX peaKIuid




1.10

ChopMUPOBAHHOCTh YMEHHI OOBSCHATH 3aBUCUMOCTh CKOPOCTH XHMUYECKOU
peaKiuy OT Pa3IUYHBIX (aKTOPOB

1.11

ChopMUPOBAaHHOCTh YMEHUN OOBSICHATH XapaKTep CMCEHICHHUS XHUMHUYECKOTO
paBHOBECHS B 3aBHCMMOCTH OT BHEIIHEro Bo3jaelcTBus (npuniun Jle
[Iarense)

OO01ast ¥ HeOpraHUYECKas XUMUS

2.1

ChopmMupoBaHHOCT YMEHHMI pacKpbIBaTh cMbica llepHogmueckoro 3akoHa
A.U. MenneneeBa U JIEMOHCTPUPOBATh €r0  CHUCTEMAaTU3UPYIOIIYIO,
00BSCHUTENHHYIO U IPOTHOCTHYECKYTO (PYHKIINU

2.2

ChopMupoBaHHOCT, yMEHHH XapakTepH30BaTh BIEKTPOHHOE CTPOCHHUE
aTOMOB XHMHYECKUX 3JeMeHTOB 1 - 4 mepuomoB lleproamueckoii CHCTEMBI
xumuyeckux snementoB J[.M. MenneneeBa, ucnosnb3yst noustus "s-, p-, d-
JNIEKTPOHHBIE  opOuTanu",  "SHEpreTMUecKhue  ypOBHU",  OOBSCHATDH
3aKOHOMEPHOCTH W3MEHEHHMS CBOWCTB XHMHUYECKHX OJJIEMEHTOB M HX
COeIMHEHUN 1o mepuogamM U rpymnmnam [lepuonnyeckodl  CHUCTEMBI
xuMudeckux snemeHToB J[.M. MeHneneesa

2.3

CdopMHpOBaHHOCThP YMEHHH  XapaKTepu3oBaTh (OMHCHIBaTh)  OOIIHE
XMMHUYECKHE CBOHCTBa HEOPraHWYECKUX BEUIECTB pa3iMYHBIX KIACCOB,
MOTBEPXKIATh CYLIECTBOBAaHHUE TeHETHYECKON CBSI3U MEXTY
HEOPraHMYEeCKHMH BEILIECTBAMU C IOMOLIbIO YPAaBHEHHH COOTBETCTBYIOILUX
XUMHUYECKUX pEaKIUii
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ChopMupoBaHHOCTD YMEHUI yCTaHaBJINBATh HNPUHAIEKHOCTD
HEOpPraHWYeCKUX BEIIECTB I10 UX COCTaBy K OINpEAeTICHHOMY Kilaccy (Ipymre)
COeMHEHU (MIPOCThIE BEUIeCTBA - METAUIBl W HEMETaJUIbl, OKCHIBIL,

OCHOBAaHUS, KHCJIOTHI, aM(pOTEpHbIE TUAPOKCHU/BI, COMN)

2.5

ChopMupoBaHHOCT, YMEHHH HWCIONB30BaTh XUMHYECKYIO CHMBOJIMKY JUIS
coctaBiieHUss (opMya BellecTB M YPaBHEHMH XHMHUYECKUX peakLuii,
cuctemarndeckyto HomeHknatypy (IUPAC) wu TtpuBmanbHble Ha3BaHUA
OTJIENbHBIX HEOPTraHMYeCKHWX BeIIecTB (yrapHblii Ta3, YIJEKHCIBIA Tras,
aMMHMaK, raiieHas U3BECTb, HETalleHash M3BECTb, IMHUTHEBas CoJa, HMUPHUT U

Jpyrue)

2.6

ChopMupoBaHHOCTE  yMEHHH  XapakTepu3oBaTh (ONMMCHIBATH)  OOIIUE
XMMHUYECKHE CBOWMCTBA HEOPTaHMYECKMX BELIECTB pPAa3JIMYHBIX KIJIACCOB,
MOJTBEPKIATh CylIeCTBOBaHUE TeHETHYECKON CBSI3U MEXTY
HEOPraHMYECKUMH BELIECTBAMH C MOMOIIBIO YPaBHEHUIH COOTBETCTBYIOIIUX
XMUMHUYECKHX PeaKIuit

2.7

CdopMHUpPOBAaHHOCTh yMEHWH IUIAHUPOBATh W BBINMONHATH XUMHUYECKHN
JKCIEPUMEHT  (paslioKeHHWe TEepOKCHIa BOAOpPOAa B  NPHUCYTCTBUU
KaTanM3atopa, OIpPENeJICHHE Cpeabl PacTBOPOB BEIIECTB C IOMOIIBIO
YHUBEPCAIBHOIO MHJIWKATOpA, BIMSHUEC PA3IUYHBIX (PaKTOPOB HA CKOPOCTH
XUMHYECKOU peaKIuy, peakiui HOHHOTO 0OMEHa, Ka4YeCTBEHHBIC PEaKI[UH Ha
cyinbbar-, kapOoHaT- M XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHMS, pELICHHE
OKCIIEpUMEHTAIBHBIX 3amad mo TemaMm "Metammiel" w "Hemeramnsl") B
COOTBETCTBUM C NpPaBHJIAMH TEXHUKA OE30MacHOCTH NpU OOpalieHuu ¢
BelIeCTBAMH U J1a00OpaTOPHBIM 000pYIOBAaHHEM; MPEACTABIATh PE3YJIbTATHI
XUMHYECKOT0 PKCIIEpUMEHTa B (hopMe 3alicH YPaBHEHUH COOTBETCTBYIOIINX
peaxiuii u GOpMyIMPOBAThH BBIBOBI HA OCHOBE ATHX PE3YJITATOB

2.8

CdopMupOBaHHOCTh YMEHHN COOMIOAATH MIPABUIIA TIOJIB30BAHUS XUMHIECKON




HOCY,Z[Oﬁ n na6opaToprIM O60py,Z[OBaHI/IeM, a TaKiKC IpaBuia 06paH_ICHI/IH C
BeOIeCTBaMU B COOTBCTCTBMUM C  HHCTPYKIHUAMU 110  BBIIOJHCHUIO
na6opaTopHHx XUMHUYCCKUX OITBITOB

29 ChopMupoBaHHOCT, yMEHHH XapaKTepH30BaTh XWMHUYECKHE IPOLECCHI,

JIeKale B OCHOBE TPOMBIIIIEHHOTO ITOTYYEeHUSI CEPHOM KHUCIOTHI, aMMHaKa,
a TaKke chOPMHUPOBAHHOCTh MPEICTABICHUH 00 OOIINX HAYYHBIX MPUHITUIAX
1 3KOJIOTHYECKHX MPOOIeMax XUMUIECKOTO TIPOU3BOJICTBA

XUMHA U KU3HL. PacyeThl

3.1 ChopMHpPOBAaHHOCTh  TIPEACTABICHWA O XHWMHYECKOH  COCTaBIISIOIICH

©CTECTBCHHOHAYYHON KapTUHBI MHUpA, POJIU XUMHUU B TO3HAHUU SIBICHUU
npuposbl, B (OPMUPOBAHWUU MBIIUICHUS W KYJIbTYPbl JIMYHOCTH, €€
(YHKIIHOHAIBHON TPaMOTHOCTH, HEOOXOIUMON JUIS PEIIeHUs MPAKTUIECKIX
3a/1a4 ¥ JKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 370POBBIO H
MIPUPOJHON cpelie

3.2 CdopMHpPOBAaHHOCTh yMEHHH KPUTHYECKH aHAIW3UPOBATh XUMHUYECKYIO

WHPOPMAIIUIO, MOTYyYaeMyl0 W3 Pa3HBIX MCTOYHUKOB (CpeICTBa MacCOBOM
KOMMYHHKAaIUH, ceTh VIHTepHeT 1 Apyrue)

3.3 ChopMHUpOBAHHOCTh ~ YMEHHMI  COOJIOJAaTh  IMpaBWa  3KOJOTHYCCKU

1es1eco00pa3Horo MoBeACHUsI B OBITY M TPYLOBOH HESTEIBHOCTH B LENSAX
COXPAHEHUS CBOETO 3[I0POBbS U OKPYXAIOLIEH IPUPOIHON CpeIbl

3.4 Oco3HaBaTh OMACHOCTH BO3/JCWCTBUS HA KUBBIE OPTaHU3MBI ONPEACTICHHBIX

BeLEeCTB, NOHMMas cmblcn mnokazatens [IJIK, moscHsaTe Ha mnpumepax
CII0COOBI YMCHBUICHUA W MPEAOTBpAIICHUA HUX BPCIHOTO BO3IL€I>'ICTBH$1 Ha
OpraHU3M 4elIOBEKa

3.5 ChopMUPOBAHHOCTh YMEHUN TNPOBOIAWTH BBIYUCICHUS C HCIOIb30BAHHEM

MOHATHS "MaccoBas JOJs BEIIeCTBA B pacTBOpe”, OOBEMHBIX OTHOIICHHIA
ra3oB IPH XUMHYECKUX PEaKIUSIX, MacChl BEIIECTBa WiIH 00beMa ra3oB IO
W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM O0bEeMy OJHOTO U3
YUYACTBYIOIIMX B PEAKIMH BEIIECTB, TEIUIOBOTO 3 (deKTa peakiuu Ha OCHOBE
3aKOHOB COXPaHEHUS MACChI BEUIECTB, IPEBPAIICHUS U COXPAHEHUS 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.
DHepreTHUecKie YPOBHH, TOAYPOBHH. ATOMHEBIE oOpOWranu, s-, P-, 0-3I€MEHTHI.
Oco0eHHOCTH pacnpeeIeH s JIEKTPOHOB 10 OpOUTAISIM B aTOMax 3JIEMEHTOB HEPBBIX
YeTHIPEX MEePHOI0B. DIEKTPOHHAS KOH(PUTYpaLKs aTOMOB
12 [lepuognuecknii 3akoH u Ilepmonudeckass cucteMa XHMHUYeCKMX d3iemeHTOB J[.M.

MenpeneeBa. CBsi3p epHOIUIECKOTO 3aKoHa U Ilepnonndeckor CUCTEMbl XUMHYECKUX
snemeHToB JI.MI. MeHaeneeBa ¢ COBPEMEHHOW TEOpUEH CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH W3MEHEHHUS] CBOWCTB XMMHYECKMX 3JIEMEHTOB U 00pa3yeMblX HMH
MPOCTBIX M CIIOXKHBIX BEIIECTB IO IPyNNaM W NEpHOAAaM. 3HAYEHHE NEPUOAMYECKOTO
3aKOHa B pa3BUTHUH HAYKU
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Crpoenue BemiecTBa. XWMHYECKash CBA3b. BHIBI XUMHUYECKON CBS3U (KOBaJICHTHAS
HEMOJISIpHAass W TIONSpHAs, HOHHAs, MeTajuinueckas). VOHBI: KaTHOHBI ¥ aHHUOHBI
MexaHu3Mbl 00pa30BaHUS KOBAJICHTHONH XWMHUYECKON 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 KPHUCTATNIMYECKUX PEUICTOK. 3aBHCUMOCThL CBOKCTBA 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, e 3aBUCHMOCTb OT Pa3IHYHBIX (HaKTOPOB

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, HEUTpabHasi, IeJIoUHast. Peakiuu HOHHOTO OOMeHa

1.11

OKHCIUTEILHO-BOCCTAHOBUTEIIBHEIC peaKkuun

Heoprannueckas xumus

2.1

Hemeramnel. Ilomoxxenne HemetamioB B llepuoanueckoil cucTeMe XUMHUYECKUX
anemenToB /.M. MenzneneeBa u 0COOEHHOCTH CTpoeHHs aToMoB. Du3mueckne CBONUCTBa
HEMETAJUIOB. AJUIOTPOINHUS HEMETAUIOB (Ha TpuUMepe Kuciopojna, cepbl, docdopa u

YTIEPOIa)

2.2

XYUMHUYECKHE CBOWCTBA BAXKHEHININX HEMETA/UIOB (rajoreHoOB, cepbl, a30Ta, (ocdopa,
yriepoaa W KPEMHHUS) W WX COEAWHEHWH (OKCHIOB, KHCIOPOACOAEPIKAIINX KHCIIOT,
BOJIOPOJIHBIX COeTUHEHHH). [I[pMeHEHE BOYKHEHIITMX HEMETAJUIOB U UX COCTHHEHUI

2.3

Meramiel. [Tonoxenne merauioB B [lepronuueckoil cucteMe XUMUYECKUX JJICMEHTOB
J.N. MenneneeBa. OCOOEHHOCTH CTPOSHHMS IEKTPOHHBIX 000JI0YEK aTOMOB METAJLIOB.
O6bmwme ¢usnueckue cBoiicTBa MeTaiuioB. CIIaBbl METAaUIOB. DIEKTPOXUMHUECKHUN Psil
HaIIpsOKEHUN METAJIIIOB
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XUMHYECKHE CBOMCTBA BaXKHEUITNX METAJIOB (HATpUM, Kalud, KalbIIUA, MarHui,
ATIOMUHHHN, [TUHK, XPOM, XKeJIe30, MeJlb) U UX coeauHeHuit. O0Iue criocoObl MOIyYeHHUs
MeTaioB. [[puMeHeHe MeTaIoB B OBITY U TEXHUKE

2.5

I'enetnueckast CBSI3b HCOPraHUYCCKUX BEINECTB, IMPUHALICKAINNX 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 XUMUYECKUX PEaKLHii

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 OJICKTPOHHKH, 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 nmpoBeieHNs IUHOTO TOCYIapPCTBEHHOTO dK3aMeHa 1o XxumuH (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 3HAHUMN, 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, SIEKTPOOTPHULIATENIbHOCTD, CTENIEHh OKUCIICHUS, XUMHYECKas CBA3b (

O- y T-CBA3Db  yparusle cBA3M), rUOPUIM3AlMS ATOMHBIX OPOMTANEH, KPHUCTAILIHUECKAS
pemeTka, MoJb, MOJSpHas Macca, MOJSIpHBIH 00BeM, MOISpHAs KOHIEHTPAIUs, PacTBOPHI
(MCTUHHBIE, AUCTIEPCHBIE CUCTEMBbI), KPUCTAJUIOTHAPATHI, YTIIEPOIHBIA CKeNleT, (hyHKIMOHAIbHAS
rpymnma, pagukall, U30Mepbl, CTPYKTypHas (opmyiia, u3oMepus (CTPyKTypHas, reoMeTprhdecKas
(umc-, TpaHCH30OMEpHs), TOMOJIOTMYECKUH PAL, TOMOJIOTH, YIJIE€BOAOPOIBI, KHCIOPOA- U
a30TcoJiepXKallie COeJNHEeHUs, OMOIOTHYEeCKA aKTHBHBIC BellecTBa (YIJIEBOJBL, JKUPBI, OCJIKH),
MOHOMED, TIOJIUMEp, CTPYKTYpPHOE 3BE€HO, BBICOKOMOJEKYISPHBIE COCOWHEHUS, KPEKHHT,
pUQOPMUHT, THUOBI XUMHYECKMX pEakIMid (OKHCIMTEIbHO-BOCCTAHOBUTEIbHbBIE, 3K30- H
SHAOTEPMUYECKHE, pEeakIMH HOHHOTO oOOMeHa, TOMO- M TeTeporeHHble, OoOpaTUMble U
HEoOpaTHMBbIE), PacTBOP, DSJEKTPOIHUTHI, HEIIEKTPOIHUTHI, DSJIEKTPOJUTHYECKAs TUCCOLMAIINS,
CTETNEHb JWCCOLMALNM, OKHCIUTENb, BOCCTAHOBUTENb, JJIEKTPOJU3, CKOPOCTh XHMHYECKOU
peaxium, XUMHYECKOe PaBHOBECHUE)

1.2

TEOPUHM W 3aKOHBI (TEOpUs] XMMHUYECKOIO CTPOEHHs opraHumueckux BemecTB A.M. Bytneposa,
TEOpUs DIIEKTPONMTHUECKOM aucconmanuu, llepmomnueckuit 3akoH [I.M. MenneneeBa, 3akoH
COXpaHCHUA MaCCBI), 3aKOHOMECPHOCTH, CUMBOJIMYECKHI SI3BIK XUMUH, MUPOBO33PCHUYCCKUC 3HAHUA,
JeKallMe B OCHOBE IOHMMAaHHWA NPUYMHHOCTH W CHUCTEMHOCTH XHMHYECKHUX SBJICHHH,
COBPEMEHHBIC IMIPEJICTABICHUS 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 CUCTEMax
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(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 MPOHM3BOACTBA CEPHOMN
KHCJIOTHI, aMMHaKa, METaHOJIa, TepepadoTKU HeTH)

2 ChopMupoBaHHOCTH YMEHUH BBISBIISTS:

2.1 XapakTepHbIE TNPHU3HAKA M B3aUMOCBA3b W3YyUCHHBIX IOHSITHUH, NPUMEHSTH COOTBETCTBYIOIIHE
TOHSATHS MIPU OMHMCAHWK CTPOEHHSI U CBOWCTB HEOPraHMYECKHMX M OPraHMYECKHX BEIIECTB M HMX
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 COCIMHEHUH MEXIYHapOIHOI'O COK3a TEOPETUUECKONW M IMPUKIaTHON
XMMUH U TPUBUAIBHBIC HA3BaHHS BEUICCTB, OTHOCSAIIMXCSA K N3yYEHHBIM KJIACCAM OPTaHUYECKUX U
HEOPraHMYEeCKUX COCTUHEHUH

3.2 XMUMHUYECKYI0 CUMBOJIMKY JJISl COCTaBJICHUSI (POPMYJT HEOPTaHUYECKUX BEIIECTB, MOJIEKYISPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) ()OPMYJI OPTaHMUECKHUX BELIECTB

4 ChopMHUpOBaHHOCTh YMEHHS KJIACCH(PUIIMPOBATS:

4.1 HEOpPraHW4YeCKHe BEIIECTBA, CAMOCTOSATENBHO BHIOMpAaTh OCHOBAaHUS M KPUTEPUH IS
KJIacCU(UKAIMU U3Y9aeMbIX XHMUYECKUX 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, W3MEHEHHIO CTEIeHEeW OKHUCICHHs OJIIEMEHTOB, OOPaTUMOCTH PEaKIUH, Yy4YacTHIO
KaTajan3aTopa)

) ChopMupoBaHHOCTh YMEHHSI XapaKTePH30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM H
BO30Y>KJICHHOM COCTOSIHUM) M MOHOB XMMHYECKHX 3JeMeHTOB | - 4 mepuonos Ilepmonmueckoit
cuctembl J[.M. MeHaeneeBa M WX BaJCHTHbIE BO3MOXKHOCTH, HCIIONB3Yys 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 XMMHUYECKMX PEAKIMH M PacCKpBIBaTh HX
CYIITHOCTB!

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

7.2 YpaBHEHHUSI pEaKUUid pa3IMyHBIX THIIOB; MOJHBIE W COKPALICHHBIC YPaBHEHHS PEaKUUHd MOHHOTO
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 NpUMEpax XapakTep 3aBUCHMOCTH PEaKIHUOHHOH CIIOCOOHOCTHM OPraHMYECKHX




COC/IMHEHUH OT KpaTHOCTH M Tuna kopaneHTHoM cBszu (O~ u T-CBABHN) piayvmoro nmsmus
aTOMOB ¥ TPYIII aTOMOB B MOJIEKyJiaX, a TaKKe OT OCOOCHHOCTEH pealu3alluil pPa3IUIHBIX
MEXaHU3MOB TIPOTEKAHHS PEAKITHIA

8.2

XapaKTepHble XUMUYECKIE CBOICTBA BEIIECTB COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMHU U 3aIUCSIMH
YPAaBHEHUN XUMHUYECKUX PEAKLIUI

ChopMupoBaHHOCTh YMEHHS XapaKTepU30BaTh COCTAaB M BAXKHEHIHE CBOICTBA BEIIECTB,
NPUHAJISKANUX K ONPe/IeICHHBIM KllaccaM M TPYIIaM COeTUHEHNH (TPOCThIe BEIIECTBA, OKCHIBL,
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
XUMUYECKHUX PEaKLUH ¢ UCTIONb30BaHNEM (PU3NIECKUX BEIUUMH:

10.1

Macchl (00beMa, KOJIMYECTBAa BEUISCTBA) MPOAYKTA PEAKIMH, €CJIM OJHO M3 HCXOJHBIX BEIICCTB
JlaHO B BHUJIC pacTBOpa C OMNpEesICHHOW MacCOBOM J0Jie pacTBOPEHHOI'O 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
JIeATEIbHOCTH YEJI0BEKA U B [IOBCEITHEBHOM KU3HU

12

CchopMupoBaHHOCTh YMEHUSI IPUMEHATH (UCIIOJIB30BaTh) 3HAHUS O COCTaBE M CBOWCTBAaX BEIIECTB
JUISL DKCIIEPUMEHTAIbHOW IPOBEPKU THUIIOTE3 OTHOCUTENBHO 3aKOHOMEPHOCTEH IIPOTEKAHMS
XUMHUYECKHX PpEakUMd M TNPOTHO3ZUPOBAHUS BO3MOXKHOCTEM MX OCYILECTBIECHHS; CHUCTEMHBIE
XUMHAYECKHE  3HAaHUS JUId  OOBSCHEHHMS W HIPOTHO3UPOBAaHMSA  SIBICHUH,  HMEIOLIUX
€CTeCTBEHHOHAYYHYIO TMPHUPOAY; JUI MPHHSATHS TPAMOTHBIX DENICHUH TpoOJieM B CUTYaIHsX,
CBA3aHHBIX C XUMHUEHN

13

CdhopMupoBaHHOCTh YMEHHS IJIAHUPOBATH M MPOBOJUTH XUMUYECKUN SKCTIEPUMEHT (TIOydeHUE U
U3YYCHHE CBOMCTB HEOPraHUYECKUX M OPraHMYECKHX BEIIECTB, KAYeCTBEHHBIC PEAKIIUH
YIIIEBOIOPOIOB PA3IMYHBIX KJIACCOB M KHUCIOPOJCOACPIKAIINX OPraHHYECKHX BEIIECTB, PEIICHUE
IKCIIEPUMEHTAIBHBIX 33/1a4 110 PACHO3HABAHUIO HEOPTaHMYECKUX M OPraHUYECKHUX BEIIECTB) C
coOJII0/IeHEM TIpaBmJl 0e30MacHOro 00paIleHus ¢ BeIeCTBAMH U J1a00PaTOPHBIM 000PYI0BaHHEM;
GopMynHpOBaTh LEAM HCCIACIOBAHUS; TNPEACTABIATH B pasiuyHod (opme pe3yabTaTsl
OKCIICPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTH

14

ChopMupOBaHHOCTH YMEHHUS OCYILLECTBIISTD LieJICHAPABIECHHbBIN MOUCK XMMUYECKOH HH(pOpMaLIuu
B pPa3NWYHBIX HCTOYHMKAX (Hay4yHas W YydeOHO-Hay4yHas JMTepaTypa, CpeICTBa MacCOBOM
uHpopmaiuu, cetb IHTepHET U Ipyrue), KpUTUIECKH aHaTM3UPOBATh XUMHUECKYI0 HH(POPMAITHUIO,
nepepadaThIBaTh €€ M UCIOJIb30BaTh B COOTBETCTBUM C IIOCTABICHHOM yueOHOM 3a1a4eit

15

CdopMHupOBaHHOCTh YMEHHSI TPOTHO3WPOBATh, AHAJIM3UPOBATH M OLEHUBATh HHPOPMAIHIO C
MO3UIMIA  DKOJOTMYECKOW  O€30MacHOCTH  TOCIEACTBHI  OBITOBOM W IPOU3BOJCTBEHHOM
JISATEIIbHOCTA YEJOBEKa, CBS3aHHON C IepepaboTKOW BemecTB; CHOPMHPOBAHHOCTh YMEHUI
OCO3HABaTh OIACHOCTH BO3JICHCTBHUS HA KUBHIC OPTaHU3MBI OIPEICICHHBIX BEIIECTB, MOHUMAS
CMBICTT TIOKa3aTelsl MPEIeNIbHOW JTOMYCTUMON KOHIICHTPAIIUY, U TIOACHSATh Ha MPUMEPAX CIOCOOBI
YMEHBUICHUS U NPEJOTBPALLEHUS UX BPEIHOIO BO3ACHCTBUS HA OPraHU3M YEJIOBEKA




Tabmuna 15.5

IlepeueHs 31eMEHTOB cofep:kaHus, poBepseMbIx Ha EI'D nmo xumuun

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

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 (KOBaJeHTHAs, WMOHHAs, METAJUIMYECKas, BOJOPOIHAs) M
MEXaHM3MBl ee oOpazoBaHus. MEXMOIEKYISApHbBIE B3amMOeicTBuA. BemecTsa
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 BEILIECTB

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 pasHoBecus. [Ipunnun Jle larense

1.9 Onektponutuueckas jaucconuanys. CuIbHbIE U cinadble IeKTposuThl. Cpena BOJHBIX
pacTBOPOB BEIIECCTB: KUCIAsl, HeHTpanbHas, 1menouHas. CTeneHs aucconuanyu. Peakium
HOHHOTO 0OMeHa

1.10 lumponn3 coneil. MonHoe mpowsBeneHne Boabl. Bomopomubiii mokazatens (pH)
pacTBopa

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

1.12 OKHCIIUTETFHO-BOCCTAHOBUTENbHBIC peakiuu. [loBeeHne BEMIECTB B cpeaX ¢ 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

XuMH4ecKUEe CBOMCTBA BAXKHEMIIUX METAUIOB (HATpUM, Kanui, KanblMi, MarHuu,
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, KHCIOPOACOICPIKAIINX KHCIIOT,
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 OpPraHUYeCKON XUMHUH

3.1

OCHOBHBIE TIOJIOKEHUSI TEOPUM XUMHYECKOTO CTPOCHHUS OPTraHWYECKHX COEeIWHEHHHA
AM. byrtnepoBa. VYTnepoaHbBIl CKeJIeT OpraHWdeckod MoyeKynbl. KpaTHOCTb

xumuueckoil cessn, O~ u T-CBA3H  gpd. gp2. Sp-TuOpuaN3a OpOUTaNeii aTOMOB
yraepoaa. 3aBHCHMOCTH CBOWCTB BEIIECTB OT XHUMHYECKOTO CTPOSHHS MOJEKYIL
I'omonoru. 'omonoruueckuit psia. 3omepus u uzomepsl

3.2

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

3.3

[IpencraBnenne o  KiIacCUpUKAIMKM  OpPraHMYECKUX  BemiecTB. HomeHkiarypa
OpPraHUYECKUX COENWHEHUN (CHCTEMaTH4YecKas) M TPUBUAIbHBIE Ha3BaHUS BaXKHEHUIITHX
TIpeIcTaBUTeNel KIIacCOB OPraHMIECKUX BEIIECTB

3.4

CBoOogHOpaIuKaIbHBIA W WOHHBIH MeXaHW3Mbl peaknud. [loHsATHE O HyKineodwie u
anekrpodue. [IpaBuno MapkosHuKoBa. [IpaBuio 3aifiieBa

3.5

Ankanpl. XHMMHUYECKHE CBOWCTBA QJIKAaHOB: TIaJOI€HUPOBAHUE, ACTHIPHUPOBAHME,
TEPMUYECKOE pa3lOKEHHE, KPEKHHT, u3oMepu3anus, ropexue. [lomydeHue ankaHOB.
Huxnoankanel. Crenuduka CBOHCTB IMKIIOAJKAHOB € MajlbIM pPa3MepoM IUKIIA.
Peakiuu nprcoeuHEHNs U paJAuKaIbHOTO 3aMEICHHS

3.6

AnkeHpl. XUMHYECKHE CBOMCTBA: peaKIMU MPHCOEAWHEHUs (TaJoreHHpOoBaHUE,
THIPUPOBAaHUE, THAPOTaJIOTCHUPOBAHWE, THApaTanus), TOPEHMS, OKHCICHUS U
nonuMepu3zauuu. [IpompliuieHHbIe 1 1a00paTOPHBIE COCOOBI TTOTYYEHHS AJIKEHOB

3.7

AnkanueHbl. XUMHYECKHE CBOWMCTBA  alKaAMEHOB: PEAKUWH  HPUCOEAUHEHHUS
(ruppupoBaHue, TaJOT€HUPOBAHUE), TOpeHUs u noiauMepuszauuu. [lomydenue
AJIKAJMEHOB

3.8

AnkuHbpl. XHMMHYECKHE CBOICTBA: peakUUd NPUCOEAWHEHHs (TaJlOreHUPOBAHME,
THJIPUPOBaHME, THApATAalus, TUAPOTAIOTEHHPOBAaHHE) Kak Crocod IONydeHus
HOJIMMEPOB U JIPYIUX IOJIE3HBIX NPOAYKTOB. Peakuuu 3ameleHus. I'opeHue aneruineHa
KaK HCTOYHUK BBICOKOTEMIIEPATYpHOIO IUIAMEHM JJI1 CBapKHM M PE3KH METAJUIOB.
IIpuMeHeHue aneTuneHa

3.9

Apenpl. XuMHYECKHE CBOHCTBa O€H30JIa: peakmuu 3IEeKTPO(UIHLHOTO 3aMEIICHHUS,
MpHCOeANHEHUs (THAPUPOBaHNE, TaloreHupoBanue). Peaknus ropenns. OCOOEHHOCTH
XUMUYECKUX CBOMCTB Tomyona. Ilomydenme OeHzoma. OCOOEHHOCTH XUMHYECKUX
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




rajorcHoBoJopoaamMu KakKk CII0co0 NOoJIy4CHUs paCTBOpHTeJ’IefI, BHYTpHU- u
MCIKMOJICKYJIIpHad ACTuapaTanus. PeaKHI/IH TopCHMUH. HOJ'Iy‘-IeHI/IC 9TaHOJIa: PCaAKIUA
6pO)KeHI/IH TJIFOKO3bI, TUApaTalusa OSTUIICHA. OTUNECHTIIHKOIb | TIIMOCPUH KAk
MNpEaACTAaBUTCIIN MPCACIbHBIX MHOTI'OATOMHBIX CIIMPTOB

3.11

®enon. XuMHYecKue CBOMCTBA (eHoNa (peaknuu C HATPHUEM, THAPOKCHIOM HaTpPHS,
opomom). [Tonmyuenue denona

3.12

Anpnernapl. XUMHYECKHE CBOMCTBA TNPENENbHBIX — QJIBACTHAOB: THAPHPOBAHUE;
KayecTBEHHbIC PeakUuy Ha KapOOHWIIBbHYIO Tpymmy (peakuusi "cepeOpsiHOTO 3epkana',
B3aumopeiicteue ¢ ruapokcugoM Menu (II). IlomydeHue mnpenenbHBIX aibIETHAOB:
OKHCIICHHWE CIIUPTOB, THApATAlMs aleTHIeHA. AIETOH KaK IPEICTaBUTENb KETOHOB.
OcoOEHHOCTH PeaKITuy OKUCIICHUS alleToHa

3.13

KapOoHoBBrIe  KHCIOTB. XWMHYECKHE CBOWCTBA MPEIACIBHBIX  OXHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOEHHOCTH XHMHUYECKHMX CBOWCTB MYpPaBbUHOW KHCIIOTHI.
[Momyuenue mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHUCIICHUE 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 >KMPOB: TMAPUPOBAHUE, OKUCIECHHE. ['Maponus, uiu
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
IPyINI ¥ MOJIOYHOKHCIIOE OpokeHue. IIpuMeHeHue TIJIOKO3bI, €e 3Ha4yeHue B
KU3HEACSITeIbHOCTH OpraHu3Ma. Jucaxapust: caxaposa, MaJbTO3a.
BoccranaBnuBaromye 1 HEBOCCTaHABIUBAIOLINE AHCAXapHIbl. | HApONN3 qucaxapuios.
[onmncaxapunel: kpaxmain, rukoreH. CTpoeHrue MakpOMOJIEKyJl Kpaxmana, TJIMKOreHa U
nesrono3sl. duszndeckue CBONCTBA KpaxMaya U LEIUIION03bl. XMMUYECKUE CBOMCTBA
Kpaxmaja: THIpOJHN3, KadeCTBEHHAs peakius C HOJAOM. XHUMHYECKHE CBOMCTBA
LEJUTIONIO3bI: THIPOJIN3, MOMy4YeHHe 3PHUPOB 1eUToI03bl. [loHATHE 00 MCKYCCTBEHHBIX
BOJIOKHAaX (BHCKO3a, alleTaTHBIH IIEJK)

3.16

AMUHBI. AMUHBI KaK OpraHMYeCKHUEe OCHOBAHUS: PEAKIIUHU C BOJIOU, KUCIIOTAMHU, PEaAKIIHS
ropeHus. AHWINH KaK MpeICTaBUTENh apOMAaTHYECKHX aMMHOB. XHMHUYECKHE CBONCTBA
AQHWJIMHA: B3aUMOJICKCTBHE C KHCJIOTaMH, OpOMHOH BOjOH, okucieHue. [lomyueHue
aMUHOB  aJKWIMPOBAHWEM aMMHaKka ¥ BOCCTAHOBJIEHHEM HHTPOIIPOU3BOIHBIX
YTIIEBOIOPOIOB

3.17

AMMHOKHUCIIOTHI U O€JIKH. AMHUHOKHUCIIOTHI Kak aM(OTepHbIE OPraHMYECKHE COCAMHEHHS.
OcCHOBHBIE AaMHHOKHCIIOTHI, oOOpasyromue Oenku. XHUMHYECKHe CBOIcTBa OENKOB:
THJIPOJIN3, JIeHATypallysl, KaueCTBeHHbIE (I[BETHBIE) peaKkiuy Ha OEIKU

3.18

CtpoeHre M CTPYKTypa MOJMMEPOB. 3aBUCHUMOCTH CBOMCTB IIOJUMEPOB OT CTPOCHHS
MosieKyln. OCHOBHBIE CIOCOOBI TIONMYYEHHS BBICOKOMOJIEKYJIAPHBIX COEIWHEHUI:
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 )KU3Hb




4.1

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

4.2

XuMmus U 310poBbe. XUMHUS B MEIULMHE. XUMHS U CEIbCKOE XO3AWCTBO. XHMHS B
MPOMBINUICHHOCTH. XUMUS U SHEPTeTHKA: MTPUPOIHBIA M TIOMYTHBIH HEPTIHON Ta3bl, UX
coctaB U ucmonb3oBanue. CoctaB Heptn m ee mepepadboTka (TIPHUPOIHBIC UCTOUYHUKH
YTIIEBOAOPO/IOB)

4.3

XUMHS U 3KOJIOrHs. XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOLIEH Cpellbl U €T0 MOCIEICTBHUSL.
Oxpana tuapochepbl, mouBbI, atMochepbl, GIOpel U (GayHBl OT XHUMHYECKOTO
3arpsi3HeHmst.  [IpoOnemMa OTXOMOB U TMOOOYHBIX MPOIYKTOB. AJIBTCPHATHBHEIC
WCTOYHUKH SHEPTUN

44

OO0mue npencTaBiICHUs O MPOMBIIUICHHBIX CIIOCO0aX MOJIyUYESHUS! 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 PEAKIINN BEIIECTB

5.2

Pacuers! TermoBoro addexra peakimm

5.3

PacueTsl 00beMHBIX OTHOIICHUH Ia30B P XUMHUYECKUX PEAKIINAX

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




