ITpoBepsieMble TpeOOBaHMSA K Pe3y/ibTaTaM OCBOEHHsI OCHOBHOM
obpa3oBare/bHOI nporpaMMsl 1o xumuH (10 Kracc)

Kop
MPOBEPsIEMOr0
pesyJibTara

[TpoBepsieMble TIpeZiMeTHBIE Pe3y/IbTaThl OCBOEHUSI OCHOBHOM 00pa30oBaTeTbHOM
MporpamMMel cpeiHero obiero oo6pa3oBaHus

1

TeopeTHueckre 0CHOBbI OPraHUUeCKON XUMUM

1.1

CdopMUpOBaHHOCTb  TpeACTaB/JeHUA O  XUMUUECKOM  cocTabJisitoleid
€CTeCTBeHHOHAYYHOW KapTUHBI MHDPA, POMA XUMUMA B TI03HAHWUM SIBJIEHUM
npupofibl, B (OPMUDOBAaHMM MBIIUIEHUST W KYJAbTYPbl JIMUHOCTH, ee
(GYHKI[MOHA/LHOW TPaMOTHOCTH, HEOOXOJWMOM /IS peIleHHs TPaKTUYeCKUX
337la4y ¥ IKOJOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHWsS K CBOEMY 3[0POBBIO U
TIPUPOAHOMU cpefie

1.2

Bnagenue CUCTEMOM  XUMHUUYECKUX 3HaHUH, KOTOpasg  BKJIOUaerT:
OCHOBOIIOJIararolIye TIOHATHUSA (Monekyna, BaJIEHTHOCTb,
3JIEKTPOOTPHULIATE/IbHOCTb, CTeNeHb OKWC/IEeHUs, XUMHU4YecKas CBfi3b, MOJIb,
MOJIsSIpHasi Macca, MOJISIpHbIA 00BeM, YIIepofiHbIM CKesleT, (yHKLMOHa/IbHAs
rpynna, pajvKaja, W30MepHs, W30Mepbl, T'OMOJIOTMYeCKUN Ppsfi, TOMOJIOTH,
YTJIeBOZOPO/bI, KHCJIOPOA- W a30TCOJeprKalljie COoeJuHeHUs], OHOIOrYecKu
aKTHBHble BelllecTBa (yI/IeBOZABL, JKUpbI, 0OenkuW), MOHOMep, IOaUMep,
CTPYKTYPHOE 3BEHO, BLICOKOMOJIEKY/ISIDHbIE COeAUHEHUs); TeOpPUM U 3aKOHBI
(Teopusi XMMMUECKOTO CTpOeHMsi opraHuueckux BeljectB A.M. Bytnepoga),
3aKOHOMEPHOCTH, CUMBOJIMUECKUN $13bIK XUMHH, (DaKTOJOrHYecKre CBeZeHUs O
CBOMCTBAx, COCTaBe, TMOJyYeHHHM U 0e30MacHOM HCIIO/Ib30BaHWN BaKHEHIINX
HEOPraHMYeCKUX W OPraHWuYecKUX BelleCcTB B ObITy U TPaKTUYeCKOH
JlesiTe/IbHOCTH YesIoBeKa

1.3

CdhopMUpPOBaHHOCTE YMEHHWH BBISBISTH XapaKTepHble TIPU3HAKW TOHSATHUH,
yCTaHaBIMBATh WX B3aMMOCBSI3b, UCIIOIb30BaTh COOTBETCTBYIOIIME TIOHATHUS TIPU
OTMCaHUM COCTaBa, CTPOEHMSI U MpeBpallieHni OpraHnyeckKux coeiMHeHu

1.4

c(OPMHPOBAaHHOCTL YMEHWH HCIO/B30BaTh XUMHYECKYI0 CHMBOJIMKY VISt
COCTaBJIeHHsI MOJIEKY/ISIPHBIX U CTPYKTYPHBIX (pa3BepHYTOM, COKpallleHHOM)
dbopMy/1 OpraHMYeCKMX BEIIeCTB UM ypaBHEHWU XUMUUYECKMX peaKLv,
M3rOTaB/IMBAaTh MOJE/U MOJIEKYJI OPTaHUUeCKUX BEIeCTB i WUTIOCTPALUN UX
XUMUYECKOT0 Y TPOCTPAHCTBEHHOTO CTPOEHHUSI

1.5

CchopMHpPOBaHHOCTb yMEHWM yCTaHAB/IMBAaThb TPUHAJJIEKHOCTh H3YUYEHHBIX
OpraHMYecKHX BelecTB II0 MX COCTaBy U CTPOEHHIO K OIpeJie/leHHOMY KJacCy
(rpynne) coesuHeHW  (YI/IeBOAOPOAbI,  KHUC/IOPOJ, U a30TCOAep)Kalive
COe/IMHEeHHs, BBICOKOMOJIEKY/ISIDHbIE COeJUHEHHs]), [jaBaTb MM Ha3BaHHUS I10
cucreMatrueckoit HomeHnkarype (IUPAC)

1.5

CdopMupoBaHHOCTE yMEHHS  OTpeJieIaTb BHUAbI XWMHUYECKOW CBA3M B
OpPraHNYecKNX COoeAIMHeHUsTX (0[UHApHBIE U KPaTHBIE)

1.6

CchopMHpPOBaHHOCTb YMEHHSI TIPUMEHSTh: [IOJIOXKEHUS] TEOPDUU  CTPOEHHS
opraHuueckux BerectB A.M. BytiepoBa fjis1 00BsiCHEHHsS] 3aBUCUMOCTH CBOMCTB
Bell[eCTB OT UX COCTaBa U CTPOEHUS]; 3aKOH COXPaHeHUs] MaCChl BelljeCTB

Yrnesozopogsl. Kucnopopacozepsaiye ¢ asoTcofepikalljde OpraHdvyeckue
coeflHeHUs. BEICOKOMOJIEKYISIPHBIE COeLUHEHUS




2.1

CcdopMHUpPOBaHHOCTb YMEHWH NPUBOJUTH TPUBUA/bHbIE Ha3BaHUS OT/E/bHbIX
OpraHMYecKMX BelecTB (3TWIeH, TIPONWJIeH, aleTH/IeH, STHJIEHIJIUKOJIb,
[vLepud, QeHos, QopManbaerus, aueranblerusl, MypaBbUHas KHCIIOTA,
YKCyCHasi KHWC/IOTa, OJIeMHOBas KWC/IOTa, CTeapyuHOBasi KHCJIOTa, TJIHOKO3a,
¢bpyKTO3a, KpaxmaJl, Le/toI03a, TTULWH)

2.2

CdopMrpoBaHHOCTb YMEHUN XapaKTepru30BaTh COCTaB, CTpPOeHUe, (husndeckue u
XUMHUYeCcKrue CBOMCTBAa TUMNMUHBLIX T[IpefiCTaBUTe/ield pa3MUMUHbIX  K/1acCOB
OpraHWUecKHX BeIecTB (MeTaH, 3TaH, STUJIEH, TIPOTWIIEH, alleTU/IeH, OyTa/reH-
1,3, metunbyraauen-1,3, 6eH30/, METaHOJ, STaHOJI, STHUIEHT/IMKOb, TJIUIEPHH,
(deHos1, arieTanmbAerw/l, MypaBbUHAs M YKCYCHasl KHCJIOTBI, TJIFOKO3a, Kpaxmal,
LIe/UTH0J103a, aMUHOYKCYCHAsl KUCJIOTa)

2.3

CCI)OPMI/IPOBBHHOCT]) YMeHUS WITHIOCTPUPOBATE T€HETUUECKYHO CBA3b MEXAY
TUIMMAYHBIMU TIPEACTABUTE/IAMU DA3JIMYHBIX KJ/1dCCOB OpPraHUYECKUX BeLIeCTB
YPaBHEHHUSIMU COOTBETCTBYIOIHUX XWUMHWYECKHUX peaKL[I/II‘/JI C MHCIIO0/Ib30BAHHEM

CTPYKTYPHBIX (hOpMYT
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CchopMHpPOBaHHOCTh YMEHUsI XapaKTepHU30BaTh WCTOUYHUKH YT/IEBO/IOPOHOTO
coipbsi  (He)Tb, TIPUPOAHBIA Ta3, yrojb), CHOCOOBI WX TepepabOTKU U
MPaKTHUeCKOe TIPUMeHEeHHe TIPO/IYKTOB IepepadoTKH

XuMHS U >)KU3Hb. PacueTsbl

3.1

ChopMHpPOBaHHOCTh YMEHHH BJ/afIeTh CUCTEMOM 3HaHUU 00 OCHOBHBIX METOZAx
HayyHOTO T[103HaHWS, WCIIO/b3yeMbIX B XUMWUWA TPU U3YUEHUU BeLeCTB U
XUMUYECKHUX SIBJICHUI (HabmogeHue, HU3MepeHue, 9KCIIEePUMEHT,
MO/Ie/TMPOBaHUE), UCTI0/Ib30BaTh CUCTEMHbBIE XUMUUeCKUe 3HAHUS JJis TIPUHATHS
pellieHNI B KOHKPeTHBIX XKU3HEHHBIX CUTYaLUsX, CBA3aHHBIX C Bell|eCTBAMU U UX
TPUMEHEHUEM

3.2

CchopMHUpOBaHHOCTh yYMEHW COOJIO/IaTh TIpPaBU/IA T0JIb30BaHWS XUMUYECKOU
MOCyZioi U J1abopaTopHbIM 00OpYZOBaHWEM, a TaKKe TpaBUIa OOpallieHus C
BeIlleCTBAMH B COOTBETCTBUM C MHCTPYKIUSMH 0 BBITIOJTHEHHUIO JTaOOPaTOPHBIX
XUMUYECKUX OTbITOB

3.3

CchopMupoBaHHOCTb yMeHW TUIAHUPOBaTh W BBITIOJHATH  XUMHUECKUIN
SKCIiepuMeHT  (TIpeBpallieHHsi OpraHMuYecKWX BellecTB IIpM  HarpeBaHUH,
MojlyueHWe JSTWeHa W W3yueHHWe ero CBOWCTB, KaueCTBEHHbIE peaKI|u
OpraHMYecKUX BeILeCTB, JieHaTypauus OeflKOB TPW HarpeBaHWM, LIBETHbIE
peakruy 6esKOB) B COOTBETCTBUM C TIpaBUIaMM TEeXHUKH 0e30macHOCTH IpU
oOpalieHu C BellleCcTBaMU M 1a00pPaTOPHBIM 00OPYAOBAaHUEM; TIPE/ICTAB/ISATh
pe3y/bTaThl XUMHUYECKOTO SKCTIepuMeHTa B (opMe 3alvCH  ypaBHEHUH
COOTBETCTBYIOILIMX peakud W (OPMYy/THPOBaTh BBIBOALI HAa OCHOBE 3THX
pe3y/ibTaToB

3.4

CchopMHpPOBaHHOCTb yYMEHWH TIPOBOAUTH BBIUMC/AEHUS 110 XUMHYECKHUM
ypaBHeHHUsIM (Macchl, 00beMa, KOM4YecTBa UCXOHOTO BelleCcTBa WM TPOJYKTa
peakLuu 10 HW3BeCTHbIM Macce, 00beMy, KOJMUECTBY OAHOTO W3 MCXOAHBIX
BeIIeCTB WM TTPOAYKTOB PeaKIIvm)

3.5

CchopMHpPOBaHHOCTh ~yMEHWM  KPUTHUECKM aHAJW3UPOBaTh  XUMHUYECKYHO
MH(pOPMaLMI0, TIOy4aeMyl0 M3 pasHbIX HCTOUHHKOB (CpefiCcTBa MacCOBOM
UH(pOpMAaIUH, ceTh VIHTEPHET U [IpyTHE)

3.6

CdopmupoBaHHOCTB yMeHUl cobsoiaTh npaBu/Ia 9KOJIOTUYECKU
1jesieco00pa3HOro TIOBeIeHUs] B ObITY U TPYZOBOM /IeATETBHOCTH B LIEAX
COXpaHeHMs] CBOEro 3/I0pOBbSl U OKPY’Karolllell MPUPOAHOM Cpefibl, 0CO3HABaTh




OIAaCHOCTb BO3/|€MCTBUSI HAa >KUBble OpPraHM3Mbl OIpe/le/IeHHbIX OpraHUYecKux
BelleCcTB, TMOHMMasi CMbIca T0Kasarens IIJIK (mipefenbHO — OMyCTHMOM
KOHL|EHTpalliu), TIOSICHATb HA TpuMepax CrocoObl  yMeHbIIeHWs U
Tipe/J0TBpallleHus1 UX BPeJHOr0 BO3JeMCTBUS HAa OPraH13M uesioBeKa

Tabsuna 15.1

ITpoBepsieMble 371eMeHThI cofiep>kanvs (10 kmacc)

Kop

ITpoBepsieMblii 3/1eMEHT CO/leP>KaHUS

TeopeTnueckre OCHOBbI OPraHUYeCKOW XHUMUU

1.1

[IpeameT opraHUUYecKOil XUMHHU: ee BO3HHKHOBEHHe, Pa3BUTHE U 3HaYeHHUE B I10/IyUeHUH
HOBBIX BelleCTB U MaTepuasoB. Teopuss CTpOeHMsI OpraHMuYeckux coefuHeHUH A.M.
bytneposa, ee 0CHOBHBIE T10/10KEHUs

1.2

CTpyKTypHble (hOpMy/ibl OpraHMuecKUx BellecTB. ['omMosiorus, usomepus. Xumuueckas
CBSI3b B OPraHUYeCKUX COeIMHEHUSX - OJWHapHble U KpaTHbIe CBA3U. IlpeacTaBieHue o
KJlacCU(UKALMK OPraHnYeCcKHX BellecTB

1.3

HOMEHKJIaTypa OpraHUYeCKux COE,E[I/IHEHHﬁ (CI/ICTeMaTI/I‘—IeCKaH) U TpHUBHA/IbHBIE
Ha3BaHUS BaXKHEHIIINX Hpe,[[CTaBHTeHEI;'I K/1IaCCOB OPraHUYeCKuX BelleCTB

YreBonopobl

2.1

AJnKaHBI: COCTaB U CTPOeHHe, OMOJIOrd4yeckuil psf. MeTaH M 3TaH - MpocCTeive
TIpe/iCTaBUTeN aJIKaHOB: (QU3NYecKre U XUMAYeCcKrde CBOMCTBA (peaklUy 3aMelleHus U
ropeHust), HaxoXKJeHre B IPUPOJe, Moy4YeHre U IpUMeHeH e

2.2

AJnKeHBI: COCTaB U CTpO€eHHe, TOMOJIOTUYeCKHI pAA. OTHUJIeH U TpOIIXJIEH - HPOCTEﬁMHe
npeacTraBUTe/ A d/IKEHOB: Cl)I/IBI/IIJECKI/Ie nu XHUMHUYeCcKue CBOICTBa (peaKL[I/II/I
TUApUpOBAHUA, Ta/JIOr€HUPOBaHUA, THUApPaATALlMM, OKHC/I€HUA U HO]'II/IMepI/BaL[I/II/I),
rnoJjsiyueHue v rnpuMeHeHne

2.3

Ankaguensr: 6ytaaven-1,3 U MeTun0yTaueH-1,3: cTpoeHre, BayKHEHIE XUMUUECKHe
cBolicTBa (peakuys nonuMepusanun). [losyyeHue CHHTeTUUECKOTO KayuyyKa U pe3UHbl
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ANKWHBI: COCTaB M OCOOEHHOCTM CTPOEHUs, TOMOJIOTUYEeCKWUH psj. AILeTH/IeH -
TPOCTEUIITHI TIpeJCTaBUTEeb aJKUHOB: COCTAaB, CTpOeHUe, (hU3NUecKre U XUMHUeCcKue
cBOMcTBa (peakuyyd TUIPUPOBAHMS, Ta/lOTeHUPOBAHUS, TUJpATaAl[dH, TOPEeHWUs),
ToJTyueHue U TIpUMeHeHre

2.5

Apennl. BeH3zon: coctaB, cTpoeHue, (HU3NUeCKHe W XUMUUeCKHe CBOMCTBa (peakuyu
rajJiorTeHUpOBaHUd U HUTPOBaHWA), TNOAyuYeHWe U TIpUMeHeHHWe. Tomyon: cocCTas,
cTpoeHue, ¢u3dUecke UM XUMHUUeCKWe CBOMCTBAa (peaklUU TajoreHUpOBaHUs U
HUTPOBaHUs), MOJyueHUe U MpuUMeHeHHe. TOKCHYHOCTL apeHOB. ['eHeTHyeckasi CBsi3b
MeX/ly YIJIeBOJOpO/iaMy, IIPUHA/IeKalMMU K pa3/IMYHbIM K/1accam

2.6

ITpypozHble UCTOYHUKY YI/IeBOOPOAOB. IIpUpo/HbIi ra3 u NnonyTHble HedTsHbIe rasbl.
Hedte u ee mpoucxoxxzaeHue. Criocobwl repepaboTKu HeTH: TeperoHKa, KpeKWHT
(TepMHMUeCKWi, KaTaluTU4YecKuil), mupoim3. IIpoaykTbl mepepaboTku HedTH, HX
MpUMEHeHHe B TIPOMBILUIEHHOCTH W B ObITy. KaMeHHBI Yroib U TIPOAYKTHI €ro
nepepaboTKu

Kucnopo/cozep)kaliye opraHuuecKue CoeJUHeHUs




3.1

[lpenenbHble OAHOATOMHBIE CIUPTHL. MeTaHONM M 3TaHOJ: CTpPOeHWe, (U3UUeCKue U
XUMHYeCKHe CBOMCTBAa (peakUuMH C aKTMBHBIMKA MeTa/UlaMH, TajJoreHOBOJOPOZaMH,
ropeHue), puMeHeHre. BOIOpO/HbIE CBSI3U MeXXIy MOJIeKy/IaMy ChUpToB. [lelicTBue
MeTaHO/Ia ¥ 3TaHojia Ha OpraHu3M uesioBeKa. MHOroaTOMHbIe CIIUPTHI. DTUIEHTIUKO/Ib
¥ TJWLEPUH: CTpOeHWe, (U3MUecKhe U XWMHYeCKHWe CBOMCTBA (B3aMMOEHCTBHE CO
I11eJIOUHBIMA MeTa/lJlaM1, KaueCTBeHHas peaklivisi HA MHOTOaTOMHbIe CriupThl). [lelicTBre
Ha opraHu3sM uejioBeka. [IpyMeHeHUe TyIML[epUHA U STU/IEHTJIUKOJIS

3.2

@eHon: CcTpoeHHe MOJeKYJibl, (QU3UUYecKre U XUMUYecKue CBoMcTBa. TOKCHYHOCTb
tenona. [Ipumenenue (eHosa

3.3

Anbierugbl U KeTOHbL. DopManbierufl, aleTaibJerufl: CTpoeHue, ¢GHU3NUYeCKUe u
XUMUUECKHe CBOWCTBA (peakiMM OKHCJIEHHWSI W BOCCTAHOBJIEHHUS, KaueCTBeHHbIe
peaklyu), MoayueHre U NpuMeHeHre

3.4

OJHOOCHOBHBIE TpeielbHble KApOOHOBBIE KUC/IOTHI. MypaBbUHas U YKCYCHasi KUCJIOTHI:
CTpoeHue, (pr3nueckue U XMMHUUECKHe CBOMCTBa (CBOMCTBA, 00IMe /71 Kjlacca KUCJIOT,
peakuusi STepudUKaLWK), TosyuyeHWe U TpuMeHeHWe. CTeapWHOBas W OJIeMHOBast
KHCJIOTBI KakK Tpe/iCTaBUTeNY BBICIIMX KapOOHOBBIX KHMC/IOT. Mblla KakK COJIM BBICLIMX
KapOOHOBBIX KMC/IOT, UX MOIOLIlee /ielicTBre

3.5

CnoxxHble 3(hUpbI KakK MPOU3BO/HBIE KAPOOHOBBIX KUCIOT. ['MIPON3 CJIOXKHBIX 3(UPOB.
JKupsl. T'uapoms xupoBs. [IpuMeHeHMe >KUPOB. briooruueckast poib >KUPOB

3.6

YrneBopl: cocTaB, Kaaccuukalys yriaeBojoB (MOHO-, - U MoMcaxapu/ibl). ['oko3a
- TIPOCTeWIMH MOHOCaxXapuf: OCOOEHHOCTH CTPOEHHUS MOJIEKY/bl, (U3NUeCKre U
XUMUYeckue CBoOMcTBa (B3aumogelictBue ¢ ruapokcugom wmeau (II), okucienue
aMMHa4YHbIM pacTBopoM okcuza cepebpa (I), BoccraHOBneHHe, OpOXKeHHe TJIFOKO3bI),
HaxXOXJieHWe B TMPUPOJe, TIpUMeHeHHWe, Ouonoruueckass ponb. PortocuHTe3. dpykrTo3a
Kak M30Mep IJItoKo3bl. Kpaxmasn U 1je/iros03a Kak NMpUpoJHble nonuMepbl. CTpoeHue
Kpaxmaja U Ie/Toio3bl. dusnueckre W XMMUYecKHe CBOMCTBAa KpaxMmana (TUApOJI3,
KaueCTBeHHasl peakiysi C U0J0M)

A3zoTcoziep)Kaliyie OpraHuYecKre CoeJUHeHUsI

4.1

AMUHOKUC/IOTBI KaK aMm@oTepHble OpraHdueckde coeAuHeHus. @usnueckue U
XUMUUECKHe CBOMCTBA aMHUHOKHKC/IOT (Ha rpyMepe TJMIHA). bronoruueckoe 3HaueHre
aMUHOKHUC/OT. [lenTuabl

4.2

Benku kak npupojHble BICOKOMOJIEKY/spHble coefvHeHus. [lepBryHasi, BTOpUYHas U
TPeTWYHast CTPYKTypa OesikoB. XUMHUUecKre CBOWCTBA OeKOB: THAPO/N3, AeHaTypaLs,
KaueCTBEHHbIE PeaKLUK Ha Oesku

BbicoKkoMO/1eKy/IsIpHbIE COe/JUHEeHUSI

5.1

OcHOBHbIE TOHATUSI XUMHUU BBICOKOMOJIEKY/ISIPHBIX COeJUHEHUI: MOHOMep, IOJMMep,
CTPYKTypHOe 3BEHO, CTelleHb [I0JMMepU3aliiy, CpejHssl MOJeKy/spHas Macca.
OcCHOBHBIE MeTO/Ibl CHHTEe3a BBICOKOMOJIEKYJ/ISIPHBIX COeJMHEHUH - ToJAMMepHu3alus U
TIOJIMKOH/IeH ALV

5.2

JKcIepyMeHTa/lbHble METOZbl U3y4YeHHs BellleCTB U UX MpeBpalljeHUi: 03HaKOMJIeHUe C
oOpasitiaMu IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMAcCC, KayuykoB. [TomyueHue
CUHTETUYECKOro Kayuyka U pe3uHbl

Tabnuia

[TpoBepsiemMble TpebOBaHMS K pe3y/ibTaTaM OCBOEHHSI OCHOBHOU
obpa3oBarebHOM Tiporpammebl (11 Kmacc)

15.2



Kop nposepsiemoro
pesysibTara

I[TpoBepsieMble TIpeJMeTHBIE Pe3y/IbTaThl OCBOEHNSI OCHOBHOU
obpa3oBaTte/IbHOM TIPOrpaMMBbI CpeiHero o611Iero 06pa3oBaHHUs

1

TeopeTnueckre OCHOBBI XUMHUH

1.1

Bnajenne  cucteMoM = XMMHUeCKWX ~ 3HaHMWM, KOTopasi  BK/IIOYAeT:
OCHOBOIIOJIATAIOIIMEe TIOHATUS (XUMHUECKUW 37IeMEHT, aToM, 3/IeKTPOHHast
obosouka atoma, s-, p-, d-3/IEKTPOHHBIE OPOUTAM aTOMOB, UOH, MOJIEKYJIA,
BaJIEHTHOCTb, 3/71€KTPOOTPULIATE/IbHOCTh, CTeNeHb OKWUCJ/IEHUS, XUMHUecKas
CBSI3b, MOJIb, MOJIIPHAsi Macca, MOJISIDHBIA 00beM, KpUCTauTiuecKast
pellleTKa, TUIbl XUMUUECKUX peakivii (OKUC/IUTe/bHO-BOCCTaHOBUTE/TbHbIE,
3K30- U SHIOTEPMUYECKUWEe, Ppeaki[uM WOHHOTO oOMeHa), pacTBop,
IeKTPOJIUTHI, HEe>3JIEKTPOJIUTHI, 37IEKTPO/IUTHYECKasd  JWCCOLAaLus,
OKHC/IUTeJIb, BOCCTAHOBUTEJIb, CKOPOCTh XUMUUECKOW peakLUy, XUMUUeCcKoe
paBHOBECHE); TEOPHUH U 3aKOHBI (TeOpHs 37eKTPOIUTHUECKON JHCCOIMALINH,
[Mepuoguueckuit 3akoH [.I. MeHjeneeBa, 3aKOH COXpPaHeHMsS] MacChl),
3aKOHOMEPHOCTH, CUMBOJTMUECKUMN SI3BIK XUMUH, (haKTOJIOTHUECKUE CBe/[eHUs
O CBOWCTBAax, COCTaBe, TONyuYeHWA W 0E30MAaCHOM HCIIO/b30BAHUHU
BOXHEUIINX HEOPraHWYeCKWX BelleCcTB B ObITYy W  TpaKTHUECKOH
JleATe/IbHOCTH YesloBeKa

1.2

CchopMHpPOBaHHOCTh YMEHUUM  BBISIBAATH  XapaKTepHble TIPU3HAaKU |
B3aMMOCB$3b M3yUYEeHHBIX TOHSATHH, TIPUMEHSITh COOTBETCTBYIOIIWE TIOHSTHS
MpY OMWCAaHWMA CTPOEHHSI W CBOMCTB HEOPraHWUYeCKUX BEIeCTB W WX
TIpeBpallieHrH; BBISB/IATh B3aUMOCBSI3b XUMHUECKMX 3HAHUHN C TOHATUSIMU U
TIpe/iCTaBIeHUSIMU APYTUX eCTeCTBEHHOHAYUHBIX MPeJMeTOB

1.3

BnajeHve OCHOBHBIMM METO/[aMM  HAy4HOTO TIO3HAHUS BEI[eCTB H
XUMUUeCKUX  sIBJleHuM  (HabmofeHue,  M3MepeHWe,  SKCIIePHMEHT,
MO/ie/IMPOBaHUE)

1.4

CdopMupoBaHHOCTb YMEHUM OMpee/iTh BaJIEHTHOCTh U CTETIeHh OKUCIEHUS
XUMUUECKUX JIEMEHTOB B COEAWHEHUSIX Ppa3/MyHOTO COCTaBa, BUJ
XUMUUECKOUW CBs3U (KOBa/ieHTHasi, MOHHas, MeTa/uindyeckas, BOJIOPOJHas) B
COeIMHEHUSX, TUI KPUCTA/UTMUECKOW PpeIIeTKH KOHKDETHOTO BeIlleCTBa
(aTomHast, MOJIEKY/ISIPHAsT, MOHHASI, MeTaJTHUeCKast)

1.5

CdopMHUpoBaHHOCTL YMEHUM OIpefieNsiTb XapakTep Cpefibl B BOJHBIX
pacTBOpax HeOpPraHUYeCKUX COeJUHEeHUM

1.6

CdopMHUpoBaHHOCTb YMeHUsI K/IaCCU(PULIMPOBATh XUMHUECKHUe peakL[UH 10
pa3NMuUHBIM TpHU3HAKaM (YMCAYy ¥ COCTaBy pearupyroLiuX BeLecTs,
TeryIoBOMY 3¢ ¢eKTy peakLiH, U3MeHEHUIO CTelleHell OKUC/IeHUs! 3/IEMeHTOB,
00paTUMOCTH peakIny, YIaCTHUIO KaTalru3aTopa)

1.7

CdopMUpoBaHHOCTL YMEHMM COCTABJISATh yYPAaBHEHWS DeaklUd pa3IuuHbIX
THUIIOB, TIOJHBIE W COKpallleHHbIe YPaBHEHWs peakliii HWOHHOTO 0OMeHa,
YUWTBIBast yCJIOBUS, TIPU KOTOPBIX 3TH peakLuu UYT A0 KOHLa

1.8

CchopMHUpPOBaHHOCTh yYMEHWH TIPOBOAWUTL DPeaKiUH, IO/ TBEPXK/AIOI[He
KaueCTBEHHBIA COCTaB Pa3/MUHBIX HEOPTaHUUECKUX BEIeCTB, PACIiO3HABAaTh
OINBITHBIM ~TyTeM MOHBI, TPHUCYTCTBYIOLIMe B BOJHBIX pPaCTBOpax
HEOpraHU4YeCKHX BeIecTB

1.9

CdhopMUpOBaHHOCTE  yMEeHHWH  PACKpbIBaTh CYIIHOCTb  OKHC/IUTE/BHO-
BOCCTAaHOBUTE/IbHBIX peakiUii TOCPeACTBOM COCTaBJ/IEHUsI 3/IEKTPOHHOTO
OanaHca 3TUX peakui




1.10

CchopMHUpOBaHHOCTb yMeHUM 00BSICHSATE 3aBUCUMOCTb CKOPOCTH XUMUWY€eCKOU
peakiiu OT Pa3/TUUHBIX (DAaKTOPOB

1.11

CchopMHUpOBaHHOCTh YMeHUH OOBSICHATH XapakTep CMeleHUs XUMUAYeCKOTO
PaBHOBECHS B 3aBHCHUMOCTH OT BHEIHeTrO Bo3zeiicTBus (ripuHimn Jle
[TaTenne)

OO61as ¥ HeopraHuyUecKast XUMHs

2.1

CdopMHUpoBaHHOCTb YMeHUI packpbiBaTh CMbICa [leproanueckoro 3akoHa
OU. MengeneeBa W [JeMOHCTPHUPOBaTb €ro  CUCTEMAaTHU3UPYHOLIYIO,
00BSICHUTETBHYIO U TIPOTHOCTUYECKYIO (QYHKIHU

2.2

CchopMHpPOBaHHOCTh YMEHHI XapaKTepH30BaTb 3JIEKTPOHHOE CTPOeHHe
aTOMOB XUMHUECKUX 3jieMeHTOB 1 - 4 mepuo/ioB [leproanueckoil CUCTeMBI
XuMuueckux 3nemeHToB [.U. MeHpeneeBa, MCMO/b3ys MOHATHS "s-, p-, d-
3JIEKTPOHHBIE ~ opOuTamu",  "JHepreTMueckhe  ypOBHHU"',  OOBSICHSTDH
3aKOHOMEpDHOCTH H3MEHeHUs] CBONCTB XUMHUYECKHWX 3/71eMeHTOB M HX
coe/iiHeHUH 110 Iepyo/am Y rpynnam Ileproaryeckoil cucTeMbl XUMUUYECKUX
snemeHToB [.11. MeHgeneeBa

2.3

CchopMHpOBaHHOCTh ~YMEHUM  XapakTepw3oBaTh  (OMMChIBaTh)  0OI[He
XUMHYeCKWe CBOMCTBA HEOPraHWYeCKHWX BeIleCTB paslWYHbIX K/1acCoB,
MO/ TBeP>KATh CyILIleCTBOBaHHe reHeTUYeCKOu CBSI3U MeXIY
HeopraHMYeCKMMH BellleCTBaMU C TOMOLIbI0 YPaBHEHHH COOTBETCTBYIOIINX
XUMHMYECKHX peakLyii
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CdopmrpoBaHHOCTb yMeHuM yCTaHaBIUBATh TIPUHA//1e)KHOCTh
HeopraHW4yecKUX BelllecTB 10 UX COCTaBY K OTpe/ile/leHHOMY KJaccy (Tpyrire)
coefliHeHWM (TIPOCTble BeleCTBA - MeTa/Ulbl U HeMeTa/l/lbl, OKCHJBI,

OCHOBaHWUsl, KAC/IOThI, aM(oTepHble TUIPOKCU[BI, COJIH)

2.5

CdhopMUpoBaHHOCTL YMEHHMM WCITO/Ib30BaTh XUMUUYECKYH) CHUMBOJIUKY [I/Ist
coctaBiieHuss (OpPMys BeI[eCTB YW YPaBHEHUN XUMUUYECKUX peakI[ui,
cucremaTnueckyro HoMmeHknatypy (IUPAC) u TpuBMa/ibHble Ha3BaHUs
OT[le/TbHbIX HeOopraHWYecKWx BelllecTB (yrapHbiii ra3, YIJIeKMC/bINA ras,
aMMMaK, TailleHas W3BecTb, HeraiieHasi U3BeCTb, NIUTbeBas COJa, MUPUT U

Apyrue)

2.6

CchopMHpPOBaHHOCTh ~YMEHUWM  XapakTepu30BaTh  (OMMCHIBATH)  0OOIIHe
XUMHWYeCKHe CBOWCTBA HEOPraHWUeCKUX BeILeCTB Ppa3/IMuHbIX K/1acCoB,
TO/ITBEP>KIATh CylIleCTBOBaHUe reHeTUYeCcKOu CBSI3U MEXIY
HEOpraHW4YeCKVMH BelleCTBaAMU C TOMOLIbI0 YPaBHEHWI COOTBETCTBYHOLUX
XUMUUECKUX peakivii

2.7

CdopMUpOBaHHOCTL YMEHHWM TIIAHUPOBAaTh W BBITIOJHATE XUMUUECKUI
3KCTieprMeHT  (pas/fiokeHuWe TIepoKCHJa BOJAOpO/a B  TIPUCYTCTBUU
KaTanusaTopa, oOripefie/ieHde CpeAbl pacTBOPOB BeIIeCTB C TIOMOILIbIO
YHUBEpCaJIbHOTO WHJWKATOPa, BAWSHUE PAa3MUYHBIX (DAKTOPOB Ha CKOPOCTh
XUMHUECKOU peakiliH, peakilii HOHHOTO 0OMeHa, KaueCTBeHHbIE PeakKi[iH Ha
cynbdar-, KapboHAT- ¥ XJIOPW/I-aHWOHBI, Ha KAaTHOH aMMOHHS, pellleHHe
SKCIIepUMeHTa/IbHBIX 33/jau 10 TeMaM '"Metamisl" u "Hemetannel") B
COOTBETCTBUM C TIPAaBW/IaMM TEXHUKM 0e30MacHOCTH TIpy oOpalleHu C
BeIlleCTBaMH U /1abopaTOpHbIM 000PYZIOBAaHUEM; MPE/CTAB/ATh Pe3y/bTaThl
XUMUYECKOro 3KcriepuMeHTa B ¢opMe 3aIiiCH YpaBHEHUM COOTBETCTBYIOLUX
peakIyii ¥ GopMY/TUPOBAaTh BHIBOBI HA OCHOBE 3THX Pe3y/IbTaToB

2.8

CdopMupoBaHHOCTb YMEHHM CO0/TI0aTh MpaBU/a MOIb30BaHUST XUMHUECKOU




nocy/io¥ ¥ nabopaTopHbeIM 000py/J0BaHHEM, a TaKXKe TIpaBu/a oOpalleHus C
BeIleCTBAMA B COOTBETCTBUM C WHCTPYKLUUSIMU TIO0  BBITIOJHEHHUIO
nabopaTOpPHBIX XUMHUUECKHUX OTBITOB

2.9 CcdopMHpOBaHHOCTh yYMEHMI XapaKTepu30BaTh XUMHYeCKHe IIPOLeCChl,

JieXkall[ie B OCHOBE TIPOMBIIJIEHHOTO MO/TyUeHUsl CepHOM KHUC/IOThI, aMMHaKa,
a Tak>ke C(hOPMUPOBAHHOCTD TIPEZICTAB/IEHUM 00 OOIMX HAayUHBIX MPUHIIMITAX
Y 9KOJIOTUUECKUX MPo0IeMax XUMHUUECKOTO MMPOU3BO/ICTBA

XUMUA U )KU3Hb. PacueTnb!

3.1 CchopMHpOBaHHOCTb  TMpeJCTaBAeHHH O XUMMUECKOM  COCTaBJIsOILei

€CTeCTBeHHOHAYYHOM KapTWHBI MWDPAa, POJIM XUMUHM B TIO3HAHWUW SIBJIEHUU
MpYpoAbl, B (OPMHUPOBAaHUM MBIIIJIEHUS] W KyJbTYPbl JIMYHOCTH, ee
(YHKI[MOHA/TEHON TPAMOTHOCTH, HEOOXO[UMOM [I/isl PeIleHUs] TIPAKTUYeCKUX
33/lau ¥ 3KOJIOTHUecKd 0OOCHOBAHHOTO OTHOILEHHSI K CBOEMY 3/I0POBBIO U
TIPUPOAHOU cpefie

3.2 ChopMHUpOBaHHOCTb YMEHHM KDPUTUUECKH aHaIU3UpOBaTh XUMUYECKYIO

VH(OPMaLMIO0, TOAYYaeMyl0 W3 Pa3HbIX MCTOYHUKOB (CpeJCcTBa MacCOBOM
KOMMYHMKaLUH, ceTb VIHTepHeT U pyTue)

3.3 CchopMHpPOBAaHHOCTh ~ YMEHHMH  COO/IOJaTh  TpaBH/Ia  9KOJIOTMUECKH

1je/ieco00pa3HOro ToBeieHUs] B OBITY W TPY/JOBOH JIeATebHOCTH B LIEJISIX
COXpaHeHUs CBOETO0 37I0POBbsI U OKpY’Kalolliel MpUpOJHON cpebl

3.4 Oco3HaBaTh OMACHOCTb BO3ZEMCTBUSI Ha )KUBbIE OPraHM3Mbl OIpe/ie/IeHHbIX

BeLeCTB, TOHWMas CMbICT TiokaszaTtens I[IJIK, mosicHATH Ha TmpuMepax
CTIOCOObI YMEHBIIIEHUs] U TIPefIOTBpAIlleHnsT WX BPEJHOTO BO3ZEHCTBUS Ha
OpraHusM uejioBeKa

3.5 CchopMHpPOBaHHOCTh YMEHUM TPOBOJUTH BBIYMC/IEHUS C WCII0/b30BaHUEM

TOHATHS "MaccoBasi IOJisT BelleCcTBa B pacTBope”, 0O0BeMHBIX OTHOLIEHHM
ra3oB MpU XWMHUYECKHUX PeaKLMsX, MacChl BelllecTBa WM oObeMa ra3oB 10
V3BECTHOMY KO/IMUeCTBY BellleCTBA, Macce WM 00beMy OJHOro U3
YyUaCTBYIOLIMX B pPeakliiy BellleCTB, Tera0Boro 3¢ dekra peakliid Ha OCHOBe
3aKOHOB COXPaHeHHsI MacChl Bell[eCTB, MpeBpallleHHsl U COXpaHeH!sl SHeprun

Tabsura

[TpoBepsiembie 3/1eMeHThI cofepskaHus (11 kmacc)

15.3

Koz [IpoBepsieMblii 371eMeHT COZiepKaHus
1 TeopeTnueckre 0OCHOBbI XUMHUU
1.1 XuMHUeCcKuid 37eMeHT. AToM. Hapo artoma, H30TOMBI. JIEKTPOHHAs 000JI0UKa.
OHepreTHueckrie YpPOBHM, TOJyPOBHH. ATOMHbIe opOuTanu, s-, p-, d-3/IeMeHTHI
OcobeHHOCTH pacrpe/ieieHust /IeKTPOHOB TI0 OpOUTA/sIM B aTOMaXx 3/1eMEHTOB MePBbIX
YyeThIpex MepuoioB. JeKTPOHHAasE KOHPUTypalLisi aTOMOB
1.2 [Nepuognueckuii 3akoH u Ilepuopuueckass cucTeMa XUMHAYeCKHUX 3jeMeHTOB /[I.U.

MenpeneeBa. CBsI3b MepruogUUeCcKOro 3aKoHa U [leprouueckoit cucTeMbl XUMHAYeCKUX
nemeHToB [I.JI. MeHaeneeBa C COBpEMEHHOW TeOpWel CTPOEHWs aTOMOB.
3aKOHOMEpPHOCTH W3MEHEeHHUs] CBOMCTB XWMUYECKHX 3JIEMEHTOB U 00pa3yeMbIX HUMH
TPOCTBIX U CJOXKHBIX BeI[eCTB 10 TpyMIaM U TepuojaM. 3HaueHHe TepruouuecKoro
3aKOHa B pa3BUTHU HAYKH




1.3

CrpoeHue BeljecTBa. XuUMMUecKas CBfI3b. Bujbl XMMUUeCKOH CBsI3M (KOBajeHTHast
HeroJisipHasT W TIOJsipHasl, MOHHAas, MeTajddyeckas). VIOHbL: KaTMOHBI U aHUOHBI.
MexaHu3Mbl 00pa30BaHUS KOBAJIEHTHOW XUMUYECKOW CBsi3U (OOMEHHBIA W JIOHOPHO-
aKlenTopHbIi). BomopoaHasi CBsi3b

1.4

BasieHTHOCTB. D/IeKTPOOTPHULATeNLHOCTE. CTeleHb OKUC/IeHUS

1.5

BerrjectBa M0JIeKy/IIPHOTO ¥ HEMOJIEKY/IIPHOTO CTPOEHMs. 3aKOH ITOCTOSTHCTBA COCTaBa
BelllecTBa. THIbI KPUCTA/UTMUECKUX pelLleTOK. 3aBUCMMOCTb CBOMCTBA BeLeCcTB OT THIIA
KpUCTA/IIIMUeCKol peleTkd. [IoHATHE O [MCIIePCHBIX CcUCTeMax. VICTHHHBIE U
KOJIJIOW/IHble pacTBOpBL. MaccoBas 107151 BelljecTBa B pacTBOpe

1.6

Knaccudukaiius HeopraHWdeckux coefuHeHud. HoMeHK/aTypa HeopraHUueCcKUx
Bell|eCTB

1.7

XuMmuueckass peakiusi. Kraccudukaiuss XMMUUYeCKUX peakLUWil B HeOpraHW4yeckod U
OpraHrMYyecKold XWUMHUM. 3aKOH COXpPaHeHHsl MacChl BeIleCcTB, 3aKOH COXpaHeHUs U
TIpeBpallieHus SHeprUy NPy XMMUYeCKHX peakLiusixX

1.8

CKOpOCTh peakiyy, ee 3aBUCUMOCTE OT Pa3/TUUHBIX ()aKTOPOB

1.9

O6parumble peakuyu. XUMUYecKoe paBHOBecre. PakTOphI, BAWSIOIIME HAa COCTOSTHUE
XuMmuy4eckoro pasHoBecust. [Ipunimn Jle HlaTenbe

1.10

OnekTposuTHuecKas auccouyalus. CumbHble U C1adble 37eKTpouThl. Cpesa BOJAHBIX
PaCcTBOPOB BEILECTB: KWCJIasi, HeUTpasbHasi, 1je/iouHast. Peakliii MIOHHOTO 0OMeHa

1.11

OxuCIUTe TbHO-BOCCTAHOBUTE/IbHEIE peaku

Heopranuueckas xumus

2.1

Hemetamnbl. IlosoxxeHve HeMeTa/uioB B [lepuoanueckod cuctemMe XHMUAUYECKUX
snemenToB [I.V1. MeH/iesieeBa 1 0COGEHHOCTH CTPOeHHUsI aTOMOB. Pu3nuecKre CBOMCTBA
HeMeTa/IoOB. AJIJIOTPOIYsl HeMeTa/UIOB (Ha MpuMepe KUCI0pPOAa, cephl, (ocdopa u

yrJjiepo/ia)

2.2

XyUMUUeCKUe CBOMCTBa Ba)KHEMIIIMX HeMeTasyioB (rajioreHoB, cepbl, a3oTa, (ocdopa,
yriaepojia U KpPeMHHs) U UX COeAVHEHUH (OKCHUIOB, KHCJIOPOJCOJEpPKAIIUX KHUCIIOT,
BOZIOPOZHBIX coefuHeHul). [IprMeHeHNe Ba)KHENIIIMX HeEMeTa/l/IOB U UX COeUHeHUN

2.3

Mertamibl. [lonoxeHue MeTa/uioB B [leproanueckoi cucTeMe XMMUUECKUX 3/IEMEHTOB
I.U. MenpieneeBa. Oco6eHHOCTH CTPOEHHS 3€KTPOHHBIX 000/I04eK aTOMOB MeTaJl/IOB.
O6mume ¢Gu3nueckure cBocTBa MeTa/IOB. CIIaBbl METaIOB. DJIEKTPOXUMUUYECKUHN psifl
HanpsUKeHU MeTasioB
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XyMHUecKre CBOMCTBA Ba)KHEMILIMX MeTasuIOB (HATpuid, Kajauii, KaJbL[Ui, MarHuu,
aIFOMUHMUH, [IUHK, XPOM, >KeJie30, MeZib) U UX coeArHeHui. O61iye crocobbl MoTyueHus
MeTa/uIoB. IIpuMeHeHHe MeTajioB B ObITY Y TEXHUKE

2.5

I'eHeTnueckasi CBSI3b HEOpraHMYeCKrUXx BeLIeCTB, IIpUHAAJ/IEXKAIIUX K Pa3/IMYHbIM
K/laCCaM

XUMUS U )KU3Hb

3.1

Pomb xumuu B o0ecrieueHWH 9KOJOTHYECKOW, SHEPreTUYeCKOW U MHIEeBOM
0e301acHOCTH, Pa3BUTHH MeJULMHBI. [IOHATHE O Hay4HBIX METOZAX TMO3HAHUs BeleCTB
Y XUMWYECKHUX peakiui

3.2

Hpe,ELCTaBIIEHI/IH 00 O6LL[I/IX HAyUHBIX TIpUHLUIMNAX T[IPOMBILIJIEHHOTO II0JIyUeHHS




BaKHeHMIIMX BelecTB. YenoBeK B Mupe BeIeCTB M MaTepHasoB: Ba)KHeHIMe
CTpOUTe/IbHbIE MaTepHaJbl, KOHCTPYKIIMOHHBIE MaTeprasibl, KPAaCKH, CTEK/I0, KepaMuKa,
Marepuanbl [/ 37eKTPOHWKH, HAHOMATepHasibl, OpPraHUuecKWe W MHUHEepa/bHbIe
yaobpenus

3.3 XyUMHUsL U 3[I0pPOBbe UeJiOBeKa: MpaBWU/ia UCIIO/Ib30BAaHUA JIEKAPCTBEHHBIX IIperaparos,
npaBuia 0e30MacHOTO WCIIO/Ib30BaHUsl TIPerapaToB OLITOBOW XWMHWM B TTOBCEJHEBHOU
JKU3HU

118.9. [lns mpoBefieHyst €JMHOTO TOCY/IapCTBEHHOTO 3K3aMeHa 1o xuMuu (fanee - EI'D o xumum)
HCTI0/Ib3YeTCsl TepedeHsb (KoAn(hUKaTop) MpoBepsieMbIX TpeOOBAHWH K pe3ysibTaTaM OCBOEHHsT OCHOBHOM
oOpa3oBaTe/ibHOM MPOrpaMMbI CpeiHero o0rero 06pa3oBaHust ¥ 3/IEMEHTOB COZIePKaHUs.

Tabuma 15.4
ITpoeepsiemblie Ha EI'D 1o XuMuu TpeboBaHUSA

K pe3y/ibTaTaM OCBOEHHsI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl
cpeaHero o0Iero oopasoBaHus

Koz

rpoBepsie TpOrpamMMeI cpeiHero obiero o6pa3oBaHus

MOro

TpeboBaH

nus

ITpoBepsiemMble TpeOOBaHMS K MPeAMETHBIM pe3yJibTaTaM OCBOEHHsS] OCHOBHOM 00pa30BaTe/TbHOM

B]Ia,ZLEHI/Ie CHUCTEeMOM XUMUUeCKHX 3HaHI/II\/lI, KOTOpas BK/IFOUAET:

1.1

OCHOBOIIO/Iararomiye IroHATHUA (XI/IMI/I‘—IECKI/Iﬁ 3JIeMeHT, aTOM, M30TOIIbl, 3J/IEKTPOHHAasA obosouka
dTOMa, S-, p-, d-9JIEKTpOHHI>Ie 0p6I/ITaf[I/I dTOMOB, OCHOBHOE H BO36y>K,£[eHHOE COCTOsSAHHE aTOMa,
HOH, MOJIeKYJ/Id, Ba/IGHTHOCTbB, 3/IEKTPOOTPULIATE/IbHOCTD, CTeII€Hb OKWC/IEHWA, XUMHWUYeCKasd CBsA3b (

0- y T-CBA3b | KpaTHbIe CBfA3U), TUOpPHWAW3aIMs aTOMHBIX OpOWTanel, KpUCTa/yindecKas
peleTka, MOJb, MOJISIPHAas Macca, MOJISIpHbI 00beM, MoOJspHas KOHLIEHTpalLysi, pPacTBOPbI
(MCTVHHBIE, JUCIIEPCHBIE CHUCTEMBI), KPUCTA/ZIOTHPAThI, YI/IepOJHbIA CKeseT, (hyHKI[MOHATbHasT
TpyIINa, pajiikas, WU30Mepbl, CTPYKTypHasi (opmysa, m3omepusi (CTPYKTypHasi, TeOMeTpHhuecKast
(upc-, TpaHCH30Mepusi), TOMOJIOTUYECKUH psifi, TOMOJIOTH, YIJIeBOAOPOABI, KHC/IOPOJ- U
a30TCOZiep)Kalljie CoeMHEeHus], OMOJIOTMUeCKH aKTHUBHBIE BelecTBa (YI/1€BOABI, JKUPHBI, Oesku),
MOHOMep, TIONMMep, CTPYKTYDHOe 3BEHO, BBICOKOMOJIEKYJISIDHBIE COeIWHEHUs, KPeKHWHT,
pPUGOPMUHT, THUMBI XUMUYECKUX peaklui (OKHUC/IUTEIbHO-BOCCTAaHOBUTENbHbIE, 3K30- U
SHAOTEPMHUUECKHE, PpeaKkLUd HWOHHOrO O0OMeHa, TOMO- M TeTeporeHHble, OOpaTUMble U
HeoOpaTHMbI€), pACTBOD, 3/€KTPOJIUTHI, HE3JE€KTPOJMUTHI, 3JIEKTPOIUTAYECKas AUCCOLMALINS,
CTereHb /UCCOLMALIUM, OKHC/IUTEeNb, BOCCTAHOBUTENb, 3JIEKTPOJN3, CKOPOCTh XUMHUYECKOM
peaKL1y, XMMUYeCcKoe paBHOBeCHe)

1.2

TEOPUM U 3aKOHb! (TeopHusi XMMHUYeCKOro CTpOeHHusi opraHuyeckux BerjectB A.M. Bytnieposa,
Teopusi 3JIeKTPOUTHYecKol auccormanuy, [lepuoguueckuii 3akoH /.M. MeHgaeneeBa, 3akoH
COXpaHEeHMs MacChl), 3aKOHOMEPHOCTH, CUMBO/IMUECKUH SI3bIK XUMHUH, MUDOBO33peHUECKUE 3HAHUS,
Jexallye B OCHOBe TIOHMMaHMWsl T[PUUMHHOCTM U CUCTEMHOCTH XHWMHYECKHUX SBJIEHUH,
COBpeMeHHble TIPeJCTaB/eHUss O CTPOEHMM BellleCTBA Ha AaTOMHOM, MOJIEKY/ISIDHOM W
Ha/IMOJIEKY/IIPHOM YPOBHSX

1.3

npeacTaB/ieHUsd O MeXdaHHW3MadX XHWMHUYECKHX peaKuHﬁ, TePMOAMHAMHWUYECKHUX W KHHETHUUECKUX
3dKOHOMEDHOCTAX MX INPOTE€KAHKA, 0 XUMHUUECKOM PAaBHOBECHH, AUCIIEPCHBIX CHUCTEMAX

1.4

Cl)aKTO]'[OFI/I‘—IeCKI/Ie CBeeHHsA O CBOI‘/}ICTBaX, COCTaBe, II0JIyY€eHHUH U 6e30macHOM HCII0/Ib30BaHUU




BaXKHEHIIINX HEeOpraHnyeCknx M OpraHUYeCKUX BelIeCTB B 6bITy u HpaKTHHECKOﬁ AedaTe/JIbHOCTH
ye/IoBeKa

1.5 ob1e HayuyHble TPUHLMITBEI XMMUYECKOrO TPOM3BOACTBA (Ha TpUMepe TPOM3BOACTBA CEpHOU
KHCJIOTBI, aMMHaKa, MeTaHOJ1a, repepaboTKu HedTH)

2 CchopMHPOBaHHOCTb YMEHUH BBISIB/ISATS:

2.1 XapakTepHble IIPHM3HAaKU U B3aMMOCBSI3b M3YUYEHHBIX IIOHSATHM, IPUMEHSTb COOTBETCTBYIOLIME
TIOHATUS TIPU ONKCAHWU CTPOEHUsI M CBOMCTB HeOpraHWYeCKUX M OpraHWuYecKuX BellecTB U UX
TIpeBpallleHu i

2.2 B3aMMOCBSI3b XMMMWUECKUX 3HAHWUN C IOHATUSMHU U IpeJCTaB/leHUsAMU JPYIUX IpeJMeToB /ISl
0osiee 0CO3HAHHOTO TTOHUMaHUsI M 00bSICHEHHSI CYI{HOCTH MaTepUabHOTO eJMHCTBA MHUPa

3 CcopMHUPOBaHHOCTb yMEHUS UCII0/1b30BaTh:

3.1 HaVMeHOBaHUs XMMHUECKUX COeJJUHeHUI MeXXyHapOoJHOI0 COI3a TeOpeTUYeCcKOoi 1 MpUK/IafHON
XUMWHU U TPUBUA/IbHBIE HAa3BaHUS Bell|eCTB, OTHOCSAIUXCA K U3Y4YeHHBIM K/laccaM OpraHu4ecKux U
HeopraHuyecKux coeMHEeHUN

3.2 XVMUYeCKYH0 CUMBOJIMKY Ji/I COCTaB/ieHUst (hOpMy/l HeOpraHW4yeCKHX BellleCcTB, MOJIEKY/ISIDHBIX U
CTPYKTYPHBIX (pPa3BepHYThIX, COKpAILeHHbIX U CKeleTHbIX) (opMyJ1 OpraHnyecKrX BellecTB

4 CcdopmMHUpPOBaHHOCTb yMeHUs KJ1aCCU(ULIPOBATh:

4.1 HeopraHU4yeckue BellleCTBa, CaMOCTOSATE/NbHO BbIOMpaTh OCHOBaHWSI M KpPUTEpUM /ISt
K1accu(uKalui N3yyaeMbIX XUMHUUeCKUX 00beKTOB

4.2 opraHuueckye BellecTBa, CaMOCTOSITe/IbHO BbIOMpAaTh OCHOBAHUS U KPUTEPUM ISl KlacCUHUKaLUU
M3y4yaeMbIX XUMHUYeCKUX 00beKTOB

4.3 M0 pasIUyHbIM IIpM3HaKaM (UMC/ly M COCTaBy pearupymooliuX BellecTB, TeIVIOBOMY 3(¢eKTy
peakiiy, W3MeHEeHUIO CTelleHell OKHUC/IeHUs 3/IeMeHTOB, 00paTMMOCTH peaklU, Y4yacTHIO
KaTanm3aTopa)

5 CcopMHUpPOBaHHOCTb YMEHHsI XapaKTepu30BaTb 3/1eKTPOHHOe CTpOeHHe aTOMOB (B OCHOBHOM U
BO30Y)X/]JEHHOM COCTOSHMM) W MOHOB XMMHUeCKHX 37eMeHTOB 1 - 4 mepuozoB Ilepuoanueckoit
cucrtembl [1.J1. MeHzeneeBa W MX BajleHTHble BO3MOXXHOCTH, HWCIIO/b3ysl TOHATHS S-, p-, d-
3/IeKTPOHHBIE OPOUTA/N, SHEPTeTHUeCKHe YPOBHU

6 CdopMupoBaHHOCTE yYMeHHsT OOBSCHATH 3aKOHOMEDPHOCTH H3MeHEeHHS CBOMCTB XMMHYECKHX
3/IeMeHTOB M 00pa3yeMbIX UMY COeAVHEHUH 110 TeprUo/jaM 1 TpyTrnam

7 CcdopMHpPOBaHHOCTb YMEHHSI COCTaB/SATh YPABHEHUSI XMMUUYECKUX peakLUii U pacKpblBaThb MX
CYLL{HOCTb:

7.1 OKHCJ/TUTe/IbHO-BOCCTAHOBUTE/IbHBIX PeakIUid TIOCPeJjCTBOM COCTaBJ/IeHHsI 37IeKTPOHHOTO OasaHca
5TUX peaKLUi

7.2 ypaBHeHUs] peakLWil pas/MUHbIX TUIIOB; MOJIHbIe U COKpAllleHHble YpaBHEHUsl peakLili MOHHOTO
0o0MeHa, yUUTBIBasi yC/IOBUS, TIPU KOTOPBIX 3TH peakLUyu UAYT 0 KOHLA

7.3 peakIuii THApPO/M3a, peakuii KoMIyieKcoobpa3oBaHusl (Ha pUMepe THPOKCOKOMITIEKCOB IIMHKA
Y aJIFOMHHUS)

8 CcdopMHpPOBaHHOCTb YMeHUS MO TBEP>KAATh:

8.1 Ha KOHKDETHBIX MpPUMepax XapaKTep 3aBHCHUMOCTH PEeaKLMOHHOW CIOCOOHOCTH OpraHUYecKhx




COeIMHEHUH OT KPaTHOCTH M THIAa KOBAJIeHTHOM CBSI3U (G' u T-CBA3U ), B3aUMHOT'O BJIMSIHHS
aTOMOB M TPYIII aTOMOB B MOJIEKYyJiaX, a TaKXe OT OCODEeHHOCTel peanu3alid pasiuyHbIX
MeXaHU3MOB TIPOTEKaHUsT PeaKI[Uii

8.2

XapaKTepHbIe XUMUUECKUe CBOMCTBA BEIECTB COOTBETCTBYIOIIUMHU SKCIIEPUMEHTAMH U 3aIACIMHU
ypaBHEHUM XUMUUECKUX peaklvii

CchopMHUpPOBaHHOCTE YMEHHS XapaKTepU30BaTh COCTaB W Ba)XKHEUIIMe CBOWCTBA BEIIECTB,
TIpUHAJJIeXKalUX K OIpe/ie/IeHHbIM KJ/laccaM Y TpyTaM coejuHeHul (TIpOCThbIe BelljeCTBa, OKCUDI,
TU/IPOKCU[BI, COJIH; YTJIEBOJOPO/bl, MPOCTble 3(UPHI, CIUPTLI, (EHOMbI, anbJeruibl, KeTOHHI,
KapOOHOBEIE KMC/IOThI, CTIOXKHBIE 3(DUPBI, XKUPBI, YTI€BO/IbI, aMUHbI, AMUHOKHC/IOTHI, O€JTKH)

10

ChopMHpPOBaHHOCTb YMeHHUSI TIPOBOJIUTH pacueThl TI0 XUMHUECKUM (opMysiaM U ypaBHEHUSIM
XUMUYECKHX PeaKi[Uil C UCIO/Th30BaHHEeM (DHU3HUECKUX BETHUMH:

10.1

Macchl (00bemMa, KOMYeCTBa BeIecTBa) MPOJAYKTA PEAKIL[UM, eC/Id OFHO W3 MCXOJHBIX BEIeCTB
[JAHO B BHJe pacTBOpA C OIpeJie/IeHHOM MacCOBOM /l0/ieli paCTBOPEHHOTIO BeIljecTBa WM /JaHO B
M30BITKe (MMeeT MPUMECH)

10.2

MacCOBOW WM 00beMHOM [[0/T1, BBIXOZIa TIPO/IYKTa PeaKLuu

10.3

TeryioBoro 3ddekTa peakiiuii

10.4

00BeMHBIX OTHOIIIEHUH Tra30B

10.5

10 HAXOXX1eHHIO XUMHUYECKOH Cl)OpMYJ'H:I BeLlecCTBa

11

Bsiajenue cucteMoii 3HaHUM 0 MeTOAAaX HAyYHOTrO TTO3HAHUS SIBJIEHUM TIPUPO/ABI, UCIIOb3yeMbIX B
eCTeCTBEHHBIX HayKaX U yMeHue MPUMEHSTb 3TU 3HaHUS TIPU SKCIepUMeHTaIbHOM UCC/ie/J0BaHUU
BEIIeCTB U il OOBSICHEHUS] XUMHUUECKHUX SIBJIEHUH, UMEIOIUX MeCTO B MPUPOJe, TIPAKTHUeCKOH
JlesiTe/IbHOCTH UesioBeKa U B TIOBCeZIHEBHOI »KHU3HU

12

CcdopMHUpOBaHHOCTb YMeHUsI TIPUMEHSTh (KCI0/b30BaTh) 3HAHUSI O COCTaBe U CBOWMCTBAaxX BellleCcTB
JUI  9KCTIEPUMEHTA/IbHOM TIPOBEPKH THUTIOTe3 OTHOCUTEILHO 3aKOHOMEDHOCTeH TIpOTeKaHUs
XUMHWUECKHUX PpeakI[iii ¥ TPOTHO3UPOBAHUS BO3MOXKHOCTEH WX OCYIIeCTB/IEHUS; CHCTEMHbBIe
XUMWYECKWe  3HaHWA [Jiid  OOBACHEHWS W TPOTHO3UPOBAHUSI  SIBJIEHWH,  WUMEFOIUX
€CTeCTBeHHOHAYUYHYIO TIDUPOAY; AJS TIPUHSATHS TPAaMOTHBIX pellieHWH TipobieM B CUTyalusx,
CBSI3aHHBIX C XUMHEH

13

CdopMupoBaHHOCTb YMeHUS IJIaHUPOBaTh U NIPOBOJUTh XUMUYECKUH SKCTIePUMEHT (ToMyueHre U
V3yueHWe CBOWCTB HeOpraHWYeCKMX W OpraHWuecKWX BeIecTB, KauyeCTBEHHbIe peakLlyu
YTJIeBOZOPO/OB Pa3WYHBIX K/IaCCOB M KHCJIOPO/COZEPIKAIMX OpraHMUYeCKHUX BeIeCTB, pellieHHe
SKCIIepUMEeHTa/IbHBIX 3a/iay T0 pacliO3HABaHUI0 HEOPraHWYeCKMX M OPraHMuYecKHX BelecTB) C
cobmroieHreM TipaBu/ Ge30macHOTO oOpalleHust C BellleCTBaMK 1 7abopaTOpHLIM 000py/10BaHKUEM;
¢bopMynvpoBaTh Lend HWCC/IeJOBAHUS; TIPEACTaB/sTH B pa3avuHON ¢GopMe  pe3ysbTaThl
SKCIIepHMeHTa, aHaM3UpOBaTh U OLIeHUBaTh MX [JOCTOBEPHOCTh

14

CcdhopMHpPOBaHHOCTb YMeHUsI OCYIeCTBIATE LieJieHaripaB/ieHHbIN TTOMCK XUMUUYeCcKoi nHGopMaLyu
B pa3/MMuHbIX HCTOYHMKAX (HayuHas M YydeOHO-HayyHasi JMTepaTypa, CpeACTBa MaCCOBOM
uH(popmaLyy, cetb VIHTepHeT U ipyrue), KpUTHUECKH aHaIM3UpOBaTh XMMHUECKYI0 HH(OPMaLIIo,
riepepabaThbIBaTh ee U UCI0/Ih30BaTh B COOTBETCTBHUMU C MOCTABI€HHOU yueOHOM 3a/1aueit

15

CcdopMHUpOBaHHOCTL yMeHHUsl TPOTHO3UPOBATh, aHA/MW3MPOBaTh U OLleHWBaTh MH(OpPMAaLUI C
MO3WIIMA  3KOJIOTHUeCKOH  6e30MacHOCTH  TIOC/TeACTBUN  OBITOBOM U MPOW3BO/CTBEHHOU
JIesITe/TbHOCTH  UeJIoBeKa, CBS3aHHOW C TepepaboTKoW BelecTB; CHOPMHUPOBAHHOCTL YMEHHH
0CO3HaBaTh OMACHOCTb BO3ZEWCTBHSI Ha >KUBbIE OPraHU3Mbl OIPeJie/IeHHBIX BelecTB, MOHUMast
CMBIC/T TIOKa3aTe/isl TIpe/ie/TbHOW ZOMYyCTUMOUM KOHLIEHTpALUY, W TOSICHSATh Ha TIPUMepax CIOCOObI
YMeHbIIEHUs U peAoTBpallieHUs] UX BpeHOr0 BO3/eHCTBYSI Ha OpPraHu3M UeioBeKa




Tabsuia 15.5

IlepeueHb 3/1eMeHTOB COZiepKaHus, IpoBepsieMblX Ha EI'D no xumuun

Koz [IpoBepsieMblii 371eMeHT COZiepKaHuUs
1 TeopeTnueckre 0OCHOBbI XUMHUU
1.1 Ctpoenvie BeljectBa. (CoBpemeHHasg MoOJelb CTPOeHUs1 aTtoma. PacnpenesneHuve

3/IEKTPOHOB TIO0 SHepreTuYeckuM ypoBHsM. Knaccudukaiusi XUMHUUECKUX 3JIEMEeHTOB.
Oco6eHHOCTH CTPOeHMs SHepreTMYeCKMX YpOBHeW aTtoMoB (S-, p-, d-3/1leMeHTOB).
OcHoBHOe U BO30Y)K[|eHHOe COCTOSIHHMSI aTOMOB. JJIeKTPOHHasi KOHGUrypaiys aToMma.
BaneHTHbIe 3/1eKTPOHBI

1.2 [Nepuognueckasi cucremMa xumuueckux smemeHToB /.M. MeHgeneeBa. dusnueckuit
cvmbicn I[lepuoguueckoro 3akoHa .M. MeHgeneeBa. IIpuumHbI ¥ 3aKOHOMEDHOCTU
V3MEHeHUs] CBOWCTB 37eMEHTOB M MX COeJUHEHWH 110 TepyuojaM U TIpyMIaMm.
3aKOHOMEpHOCTH B M3MeHeHWM CBOWCTB TPOCTHIX BeIeCTB, BOJOPOJHBIX COeJMHEeHUH,
BBICIIMX OKCU/IOB U TMIPOKCU/IOB

1.3 BaneHTHOCTB. D/1€KTPOOTPULIATENBHOCTh. CTereHb OKHC/IEHHUS

1.4 Bupabl xumuyeckol cBsi3u (KOBajleHTHas, WOHHas, MeTa/UIMuecKasi, BOJOPOJHas) U
MeXaHW3Mbl ee o0Opa3oBaHus. MeXMoOJeKy/sIpHble B3auMOfieHcTBUsA. BelecTBa
MOJIEKYJIIPHOTO W HEeMOJIEKY/ISIPHOTO CTPOeHHsl. THUIbl KPUCTa/UTMUECKUX pPeLIeTOK.
3aBUCUMMOCTb CBOMCTBA BeLL[eCTB OT THIA KPUCTA/JINYECKOU pelleTKy

1.5 Xumnueckass peakius. Kraccuburaiys XUMUYeCKHUX DPeakijiii B HEOpPraHW4ecKou u
OpraHMYecKOd XMMUU. 3aKOH COXPAaHEHUs MacChl BEII[eCTB

1.6 CKOpOCTh peakiiy, ee 3aBUCUMOCTb OT Pa3/TMUHbIX (JaKTOPOB
1.7 TeruioBbie 3G peKThl XUMHUUeCKUX peakUyii. TepMoXxyuMHUuyeckre ypaBHeHUst
1.8 O6paTuMmble peakivid. XUMUUYecKoe paBHOBecHe. PaKkTOpbI, BAUAIOIINE HAa COCTOSHHE

XUMUUeckoro pasHoBecust. [Ipunuun Jle Ilatenbe

1.9 OnektposnuThueckas auccornuaius. CuibHble U ciabble 37eKTponuThl. Cpefja BOAHBIX
PacTBOPOB BellleCcTB: KUcC/as, HeliTpasbHas, 1enouydas. CrerneHb Juccolpaiiuy. Peakijum
HMOHHOTO 00MeHa

1.10 I'uppomu3 coneit. MoHHOe mnpou3BefieHWe BOAbL. BogopoaHbiit mokasarensk (pH)
pacTBopa

1.11 CriocoObl BBID@KEHMSI KOHIIEHTpALlMM pacTBOPOB: MAacCoBasi [J0Ji1 PacTBOPEHHOI'O
BellleCTBa, MOJISIpHasi KOHLeHTpalusi. HacblillleHHble U HeHachlllleHHble DPacTBOPHI,
pacTBOpUMOCTh. KpucrtasnioruapaTsl

1.12 OKUC/IUTeNBHO-BOCCTAHOBUTE/IbHBIE peaklivu. [IoBesieHre BellleCTB B cpefilax C pasHbIM
3HaueHueM pH. MeTozibl 371eKTPOHHOTO GajaHca

1.13 ONeKTPO/IM3 PaCTBOPOB U PacCIl/laBOB CoJieit

2 OCHOBBI HEOPTraHUUYeCKOW XUMUHU

2.1 Knaccudukauysi HeopraHudeckux coeAvHeHW. HomeHK/aTypa HeOpraHH4ecKuX
BellleCTB




2.2

XyUMHUUeCcKre CBOMCTBA BaKHEMIIMX MeTasuioB (HaTpUM, Kaiuii, KajbLWii, MarHui,
aJIFOMUHUM, I[TUHK, XPOM, >KeJie30, Me/ib) U UX coefiuHeHui. O61ue crocobbl moyueHus
MEeTa/I/IOB

2.3

XuMHUYecKrde CBOWMCTBA Ba)KHEMIIMX HeMeTa/sioB (TajoreHoB, cepkl, a3oTta, ¢ocdopa,
yriepofia U KpPeMHHs)) U MX COoefiMHeHWH! (OKCH/O0B, KHCIOPOJCOZepKallxX KHUC/IOT,
BOJIOPOJIHBIX COeZMHEHUI)

2.4

leHeTHyeckass CBfi3b HEOpPraHUUYECKUX BeILeCTB, MPUHAJAAEKALMX K PpasId4YHbIM
KJjlaccam

2.5

UNpentudukaiyiss HeOpraHWYeCKMX coeJuHeHWd. KadecTBeHHbIe peakUd Ha
HeopraHWyecKue BelljeCTBa U UOHbI

OCHOBBI OPraHA4YeCcKou XUMUU

3.1

OCHOBHBIe TIOJIO’KEHUSI TEOPUM XUMHWUYECKOIO CTPOEHHs OpraHWYeCKUX COeJUHEeHWN
AM. bBytnepoBa. ¥YriepoAHbli CKejleT OpraHAYeckKol MoseKyJsibl. KpaTHocTb

XUMHWUECKOU CBSI3H, 0- y T-CBSI3U sp*-, sp’-, sp-rubpuaM3anuy opbuTaaeii aToMoB
yryiepoja. 3aBUCHMOCTb CBOWCTB BeIIeCTB OT XHUMHUYECKOTO CTPOEHHsS] MOJIEKYII.
I'omosoru. I'omonornyeckuii psz. MI3omepust 1 U30Mepel

3.2

[NousTHe 0 ¢pyHKUMOHANBEHOW rpyme. OpreHTalMOHHBIe 3()(eKTh 3aMecTUTeen

3.3

[lpencraBneHne o0  Knaccuukalydyd — opraHUueckdx — BelrlecTB. HomeHksaTypa
OpraHUYecKuX CoeJUHeHUH (cucTemMaTUuecKasl)) U TPUBHa/JbHble Ha3BaHUSI Ba)KHEULLINX
Tpe/icTaBUTe el K/1aCCOB OPraHWYeCKHX BeIlleCTB

3.4

CB00OIHOPaMKANbHBI Y MOHHBIM MeXaHW3Mbl peaknyu. [loHsTHe 0 HyKiaeodure u
snexTpoduse. ITpaBuio MapkoBHukosa. [1paBusio 3aiirieBa

3.5

Asnkanbl. XuUMHYeCKMe CBOMCTBa aJKaHOB: Ta/loTeHHpOBaHWe, [eruprvpoBaHUe,
TepMUUECKOe pas3/ioKeHue, KPeKWHT, HW30Mepu3auus, ropeHue. llosyueHue a/kaHOB.
Huknoankanel. Creuydrka CBOWCTB IMK/I0AJKaHOB C MajbIM pa3MepoM LMKIa.
Peakiuu rprcoeiuHeHYs U PaIUKa/IbHOTO 3aMell[eHus

3.6

AnkeHbl. XuUMHYecKHe CBOICTBa: peakLUM IIpUCOeJUHeHUs (rajoreHUpoBaHue,
TUIpUPOBaHNe, THApOrajoOreHupoBaHue, TUApaTralysi), TOpPeHUs, OKUC/IeHUs U
ronMepu3aLyy. [IpoMeliiieHHbIe U 1abopaTOpHBIe CTIOCOOBI TIO/TyYeHusI aTKeHOB

3.7

AnkapveHsl. XMUMHYeCKHMe CBOWCTBa  anKaZMeHOB: peaklUM TMpPUCOeJUHEHHs
(ruzpupoBaHWe, TalOreHUpOBaHWe), TOpeHWsT M mnojuMmepusatuu. IlosmyueHue
a/IKaJIueHOB

3.8

AnkuHel. XuUMUUeCKHMe CBOMCTBAa: peakLyd MpUcoeJuHeHUsl (rajoreHUpoBaHue,
TUJpUpoOBaHKe, THJpaTalys, THAPOrajJoreHUpOBaHKWe) Kak Crocob IosyueHust
TIOJIMMEpOB U [PYIUX I0JIe3HbIX NPOAYKTOB. Peakijuu 3amenienus. ['opeHue atetuieHa
KaK MCTOYHMK BBICOKOTEMIIEpAaTYpHOI'O IUIAMEHU JJI1 CBapKU M pe3KU MeTasulOoB.
[Iprmenenue arjetvieHa

3.9

Apenbl. XuUMHUYeCKHe CBOMCTBa OeH30/a: peaklu 371eKTPO(UILHOTO 3aMelleHws,
npucoevHeHUs (TWApPUPOBaHKe, ranoreHMpoBanue). Peakuus ropenus. OcobeHHOCTH
XUMHMUYECKHUX CBOWCTB Tosyosa. [lomyueHue 6eH3ona. OcoOeHHOCTM XUMHYECKHX
cBoiictB ctvpona. Ilomumepusauusi ctuposia. CriocoObl TOyueHUsT W TPUMEHeHHe
apoOMaTHUeCcKUX YIJieBOAOPO0B

3.10

CHI/IpTLI. HPGAETIBHBIG OAHOATOMHbBIE€ CITMPTHI. XyMHUeCKre CBOMCTBA: BBHHMOAeﬁCTBHe
C HaTpuem KdK crocob YCTaHOBJIEHUSA Ha/IMUns TUAPOKCOI'PYIIIEbI, C




rajloreHOBOZIOpOZiaMM  Kak  Crioco®  IOyvyeHWsi pacTBOpuUTesell, BHYTpU- U
MEXXMOJIeKY/IsipHast Jeruzparanys. Peakuuysi ropenus. [lonyuyeHue STaHO/A: peakys
OpO>KeHHsI TJIFOKO3bl, THJpaTalysl JTWleHa. OTHWIEHIJIMKOIb W TJMLEPHH KakK
TIpe/iCTaBUTe/ M Tpe/ie/TbHbIX MHOT0aTOMHBIX CIIUPTOB

3.11

®enon. XuMudeckre CBoWicTBa (heHosa (peakiuyd C HAaTpUeM, THAPOKCHIOM HaTpHS,
opomom). [Tonryuenue eHosa

3.12

Anpperuzpl. XuUMHYeCKHWe CBOWCTBA TMpeJieSibHbIX — aJlbJeTW/iOB: TUAPUPOBaHUE;
KaueCTBEHHbIe PeakMd Ha KapOOHW/IbHYIO Tpymmy (peakius "cepeOpsiHOro 3epkama',
B3auMogelictBue c rugpokcugoM Menu (II). INosmyueHuwe mnpefenbHBIX anbAerU0B:
OKHMCJ/IeHWe CIHPTOB, T'Mjparanys aleTwieHa. AIleTOH Kak Ipe/iCTaBUTe/b KeTOHOB.
Oco6eHHOCTY peakL{M OKWC/IEHHS aljeToHa

3.13

KapboHOBBle ~ KHCIOTBL. XUMHUECKHe CBOWCTBA TIPee/IbHBIX  OZHOOCHOBHBIX
KapOOHOBBIX KHC/IOT. OCOOEHHOCTH XUMHUYECKMX CBOWCTB MYypPaBbUHOM KHC/IOTHL
IMonyyeHue mpefenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHC/IOT: OKHC/IEHWEe ajKaHOB,
a/IKeHOB, TIEPBUYHBIX CIHPTOB, a/lbAerHJ0B. BhICIINe Tpe/esbHble U Hempe/ebHbIe
KapOOHOBBIE KUC/IOThI

3.14

Cnoxxuble 3¢Upbl ¥ >KUPbl. CMOCOObI TOMyYeHHs CIOXKHBIX 3¢hHupoB. OOpaTUMOCThL
peakiuy 3Tepudukaiyi. [IpumeHeHre C/I0XKHBIX 3(HUPOB B MUIIEBON U mapdromMepHOit
TIPOMBIIIZIEHHOCTH. JKUPBI KakK C/I0XKHBIE 3(UPBI TNIHI[ePUHA U BBICIINX KapOOHOBBIX
KHUCJIOT. XUMHWUeCKre CBOWMCTBA >KUPOB: THPUPOBaHUE, OKHC/IeHHWe. ['waponms, wiv
OMBIJIEHHE, J>XMPOB KakK Crnocob TMPOMBIIJIEHHOTO TIONYyYeHHWs COMed  BBICIIUX

Mpbiia

Kap6OHOBbIX KHCJIOT. KaK COJIHN BBICIIIMX Kap6OHOBbIX KHCJIOT

3.15

XvUMHUeCKre CBOMCTBA TJIFOKO3bI: PEAKIMM C Y4YacTHeM CIHUPTOBLIX U ajbJervIHOU
TPYNIT W MOJIOUHOKHC/Ioe OpoxkeHue. IIpuMeHeHWe TUIIOKO3bl, ee 3HAaueHWe B
>KU3HEeeITeTbHOCTH OpraHu3Ma. HOucaxapugpr: caxapo3sa, MaJibTO3a.
BoccraHaBnmBalie 1 HeBOCCTaHABIMBAIOLIMe Avcaxapuzbl. ['Mapou3 gucaxapuzios.
IMonmcaxapupl: Kpaxmail, riukoreH. CTpoeHre MakpoMOJIeKysl Kpaxmara, IIMKOreHa v
Uesro/o3bl. PU3nMUecKre CBOMCTBA Kpaxmasa W Ie/UTH0/I03bl. XUMUYeCKHWe CBOWCTBA
Kpaxmaja: TUJPO/n3, KaueCTBEHHass peakus C HoJoM. XUMHUYeCKHe CBOWCTBA
1eJUTIOJIO3bI: TH/IPOJIN3, TIOyueHHe 3(UPOB Le/To/03bl. [ToHSITHE 00 MCKYCCTBEHHBIX
BOJIOKHaX (BHUCKO3a, alleTaTHBIM I11eJIK)

3.16

AMUHBI. AMYHBI KaK OpraHuueckre OCHOBaHUS: PeakluM C BOAOW, KUCI0TaMH, peakius
ropeHus. AHWINH Kak Tpe/ICTaBUTe/Ib apOMaTHUeCKUX aMMHOB. XHUMUUeCKHe CBONCTBa
aHW/IMHA: B3aMMOZENWCTBUE C KUC/I0TaMu, OpPOMHOM BOJOH, OKuc/aeHHe. IlomyueHue
aMWHOB  aJKWIMPOBaHWEM aMMHaka W BOCCTAaHOBJEHWMEM HHUTPOIPOU3BOIHBIX
yTJIeBOJJOPO/IOB

3.17

AMUHOKHUCJIOTHI ¥ OelKi. AMHHOKHC/IOTHI KaK aM()OTepHbIe OpraHnyecKre CoeTUHeHMsI.
OcCHOBHBIE AMHUHOKHC/IOTHI, oOpasyromme Oenku. XWMHuUeckue CBOWCTBA OemKOB:
TUPOJIN3, JeHaTypalysi, KaueCTBeHHbIe (L[BETHbIE) PeaKLUK Ha Oenku

3.18

CTpoeHre U CTPYKTypa IOJMMEepOB. 3aBUCUMOCTb CBOWCTB IOJMMEPOB OT CTPOEHHsI
MoJiekyl. OCHOBHBIe CTOCOOBI TIO/IyYeHHS BBICOKOMOJIEKYJISIDHBIX — COeJUHEHUIA:
peakL1y MoJMMepHU3aLiy 1 ONMMKOHjeHcamy. Knaccudukariyst BOIOKOH

3.19

I/I,Z[EHTI/I(I)I/IK{:IL[I/IH OpraHnyYeCcKux COEAHHEHHﬁ. Peitienue SKCIIEPUMEHTA/IBHBIX 3a[d4 Had
PacCrio3HdBaHW€ OPraHWYeCKHX BelIeCTB

3.20

I'eneTnueckas CBSI3b MeXy K/1aCCaMU OPraHnYeCKux COE,E[I/IHEHHﬁ

XUMUS U )KU3Hb




4.1

XuMus B HOBCe,C[HEBHOﬁ JKHU3HU. HpaBI/IIIa 6e3omnacHom pa60T1>1 C €JKMMH, TOPHOUYMMHU U
TOKCUYHBIMH BelljeCTBaMH, CpeACTBaMH OBLITOBOW XUMUH

4.2

Xumusi U 370poBbe. XUMUsSI B MeJulliHe. XUMUsSI U Ce/lbCKOe XO03SIMCTBO. XHUMUS B
TIPOMBILLIZIEHHOCTH. XUMMSI Y HEPreTHKa: NIPUPOJHBIN U MOMYTHBIA HeTSHON rasbl, UX
cocTaB M ucrosb3oBaHre. CoctaB HedTu U ee mepepaboTKa (NPHUPOAHBIE MCTOYHUKH
yT71eBOZIOPOJOB)

4.3

XuMUs ¥ 9KOJIOTHsl. XMMUYECKOe 3arpsi3HeHre OKpY Katolleil cpeibl U ero Moc/ie/iCTBUS.
OxpaHa rugpocdepsl, MOYBBl, aTMocdepbl, ¢opsl U (ayHbl OT XHMHUUECKOTo
3arpsisHeHusi. [IpobremMa OTX0#OB ¥ TOOOYHBIX TPOAYKTOB. AJbTepHAaTHUBHBIE
WICTOYHUKH SHEPrun

4.4

OO61ue mpeCTaB/IeHUsT O TIPOMBIIIEHHBIX CIOCO0aX MOTy4YeHUs XMMUUECKUX BeleCTB
(Ha mnpuMepe TMpOM3BOJCTBA aMMHakKa, CepHOM KUCIOThHI). YepHasi U I{BeTHas
MeTannyprusi. CTeK/I0 ¥ CUIMKaTHAas! IPOMBILIEHHOCTb. [IpoMBbIIIIeHHasi OpraHryecKast
xuMusi. ChIpbe [ijisi OpraHuuecKoi MPOMBILLIEHHOCTH

TwWIIbl pacyeTHBIX 3a7a4

5.1

PacueTsl Macchbl BeljecTBa Wi 00beMa ra3oB IO M3BECTHOMY KOJIMYECTBY BeIlleCTBa,
Macce Wi 00beMy OZJHOTO U3 yUaCTBYIOIMX B PeakLiy BellleCTB

5.2

Pacuets! TerioBoro 3¢ dekra peakiuu

5.3

PacueTel 00beMHBIX OTHOIIIEHHI ra30B Mpy XUMHUYECKHX peaKIUAX

5.4

PacueTbl Macchl (0ObeMa, KOJIMUeCTBa BelleCTBa) MPOAYKTOB PeakLUH, ec/ii OJHO W3
BeIIeCTB [JaHO B M30BITKe (MMeeT MPUMeCH)

5.5

PacueTbl MaccoBOM WM 00LEMHOI A0JIA BbIXOJa TIPOAYKTa peakLiiMh OT TeOpeTUUYeCKHU
BO3MO>XHOI'O

5.6

Pacuetbl Macchl (00beMa, KOTMYECTBA BeIeCTBA) MPOAYKTA Peakiud, eCld OJHO W3
BEIL[eCTB /IaHO B BHJE pacTBOpa C OIpeZeIeHHOW MacCOBOW J0Jiel pacTBOPEHHOTO
BeIecTBa

5.7

PacueTbl C WCIO/Ib30BaHUEM TOHSITUI '"MaccoBasi fons'", "MoJisspHasi KOHIleHTpauus',
"pacTBOpUMOCTB"

5.8

HEIXO)K,Z[EHI/IE MOTIEKYJ'IHPHOI‘;I q)OpMYIILI OpraHMYeCKOro BeljeCTBa IO e€ro rvioTHOCTU U
MaCCOBBIM [0JIAM 3/7IEMEHTOB, BXOJAALINX B €r0 COCTaB, WIX I10 MPOAYKTAaM CrOpaHUA




