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Kox
IPOBEPSAEMOT
0 pe3yJibTara

[IpoBepsiemMble TPEAMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
o0pa3oBaTenbHON MPOrpaMMbl CPETHETO 00IIETr0 00pa3oBaHus

1

TeopeTndeckre OCHOBBI OPTaHUYECKON XUMUU

1.1

CdopMupoBaHHOCTH pEeACTaBIICHUI 0 XUMHYECKOM
COCTaBJIAIONIEH €CTECTBEHHOHAYYHOW KApTUHBI MHpPA, POIU
XUMUU B TIO3HAHUM SIBJICHUN MpUPOABI, B (PopMHpOBaHUU
MBIIUICHUST U KYJbTYpPbl JHUYHOCTH, €€ (YHKIIMOHATBHOMN
rPaMOTHOCTH, HEOOXOAUMOM /I PELICHUs MPAKTUYECKUX 3a]1a4
U DKOJOTUYECKHM OOOCHOBAaHHOTO OTHOIICHUSI K CBOEMY
37I0pPOBBIO U IPUPOAHOM Cpefie

1.2

Bnangenue cucteMol XMMUYECKHUX 3HAHWHM, KOTOpask BKIIKOYAET:
OCHOBOTIOJIATAIOIINE  TMOHSTUS  (MOJIEKYJia, BaJICHTHOCTb,
AIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHUCJICHUS, XHUMUYecKas
CBA3b, MOJIb, MOJISIPHASI Macca, MOJISIPHbIA 00bEM, YIJIEPOAHBIN
ckener, (GYHKIMOHAIbHAS TpyNIa, paaudkan, H30Mepus,
M30MEPBI, TOMOJIOTHYECKUM Ppsii, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCIIOPOJ- M a30TCOJEPKAIINE COCTUHEHHUS, OUOJIOTHYECKU
aKTUBHBIC BemiecTBa (YTJI€BOMBI, XUPHI, OCIKH), MOHOMED,
NOJIUMEP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIE
COCAMHEHNUs); TEOPUU U 3aKOHBI (TEOPUS XHUMHUYECKOTO
CTpOEHMSI  OopraHudeckux BemectB A.M.  bytieposa),
3aKOHOMEPHOCTH, CUMBOJINYECKUI A3BIK XUMUH,
(dakToIOTHYECKHE CBEJIEHUS O CBOMCTBAX, COCTaBe, MOJIYYCHUH
1 0e30MacHOM HCIOJIb30BAHUU BAXKHEHIIIMX HEOPTraHUYECKUX U
OpTraHUYECKUX BEIIECTB B OBITY U MPAKTUUECKOUN JIESITEIHLHOCTH
YeJioBeKa

1.3

CdopMHUpOBaHHOCTH YMEHHU BBISBIISTH XapaKTEPHBIC MPU3HAKU
MOHSTUW, YCTAHABIMBATHL MX B3aUMOCBS3b, MCIIOJIb30BATh
COOTBETCTBYIOILIUE MOHATHUA MPU ONMMCAHUU COCTABA, CTPOCHUS
Y TIPEBPALLEHUN OPTAaHUYECKUX COCIUHEHUN

1.4

c(hOPMHUPOBAHHOCTh YMEHHM  HCIOIB30BATh XHUMHUYECKYIO
CHMBOJIMKY ISl COCTABJICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX




(pa3BepHyTOH, COKpalleHHON) (OpMYJ OpPraHUYECKUX BEUIECTB
U ypaBHEHUW XHMMHUYECKHX PEAKIUH, HM3rOTaBIUBATH MOJEIHU
MOJIEKYJ OpraHMYEeCKHWX BEHIECTB JJIA WJUIIOCTpAlMU  HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHUS

1.5

CdopmHrpoBaHHOCTh YMEHUH YCTaHABINWBATH IMPUHAJJIEKHOCTD
U3YYEHHBIX OPraHUYECKHUX BELIECTB IO UX COCTABY U CTPOEHUIO
K ONpEeeIECHHOMY  KJIaccy (rpymrme) COEMHEHUI
(YyrieBomopopl, KUCIOPOA- U a30TCOAEPKALIUE COETUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEJIMHEHHUA), JaBaTb UM Ha3BaHUS I10
cucrteMatnyeckoi HomeHknatype (IUPAC)

1.5

CopMUPOBaHHOCTh YMEHHUS ONPENESATh BUIbI XUMHUYECKON
CBSI3U B OPraHUYECKUX COCIMHEHUAX (OJJMHAPHBIC U KPATHBIC)

1.6

C(l)OpMI/IpOBaHHOCTL YMCHUA IIPUMCHATB: ITOJOKCHHA TCOPHHU
CTpOCHHUA OPIraHUYCCKHX BCIICCTB AM. BYTJIepOBa JJIA
00BSICHEHHUS 3aBHCUMOCTH CBOMCTB BCIICCTB OT HMX COCTaBa H
CTPOCHHU:; 3aKOH COXPaHCHNA MACChI BCIICCTB

Yraesonopoasl. Kucnopoaconepkamme M a30TCOIACPIKAIINEC
OpraHUYeCKue COEIMHEHUS. BricokomoliekysipHbie
COCITMHEHHUS

2.1

CpopMUpOBaHHOCT ~ YMEHUH  NPUBOJUTH  TPUBHAIIBHbBIE
Ha3BaHUS OTHENbHBIX OPraHWYECKHX BEIIECTB  (ITHIIEH,
MPONMWIIEH, AaleTWIEeH, JTWICHIJIUKOIb, TIJIMIEPUH, (EHOI,
(dopmanpaerua, aneTaibIeru, MypaBbuHas KACIOTA, YKCyCHAs
KHCJIOTa, OJIEMHOBAsI KHMCIIOTA, CTEAPUHOBAsA KUCJIOTA, TJIF0K03a,
¢pykTo3a, Kpaxma, HeIr003a, [IUIIKH)

2.2

ChopMUpOBaHHOCT, ~ yMEHUM  XapaKTepuU30BaThb  COCTaB,
CTpoeHue, (pu3nyeckue M XUMHYECKHE CBOWCTBA THUIUYHBIX
MIPEACTAaBUTENICH Pa3IUYHBIX KJIACCOB OPTraHWYECKHX BEIIECTB
(MeTaH, »TaH, JTWIECH, NPONWJIEH, aleTuieH, OyramueH-1,3,
MeTuI0yTaaueH-1,3, 6eH30J1, METaHOJI, 3TAHOJI, dTUJICHTJIMKOJIb,
HMIEpUH, (EHOJ, aleTalbJIeThu], MypaBbHHAsA W YKCYCHas
KHCJIOTBHI, TJIIOKO3a, Kpaxmaj, IeJUI0I03a, aMHHOYKCYCHas
KHUCJIOTA)

2.3

ChopMUpPOBaHHOCTh YMEHUSI WLTIOCTPUPOBATh T'€HETUYECKYIO
CBSI3b  MEXIYy THUIHMYHBIMU IPEICTABUTEISIMUA  PA3JIMYHBIX
KJIaCCOB OPraHUYECKUX BEILIECTB YPaBHEHUSIMU
COOTBETCTBYIOIIMX XMMHUYECKUX PEAKIUUA C HUCIOJIb30BAHUEM

CTPYKTYPHBIX (hOpMYTT

2.4

ChopMUpPOBaHHOCT, YMEHHSI XapaKTepHU30BaTh HCTOYHUKHU




YIIEBOAOPOJHOTO ChIpbA (HEPTh, MPUPOAHBIA Ta3, Yroib),
CrocoO0bl WX TepepaboTKH M MPAKTUYECKOE MPUMEHEHUE
POJIYKTOB NEPEepadOTKU

XUMHUS 1 KU3HL. PacueTsl

3.1

CdopmupoBaHHOCTh YMEHHM BIIaIeTh CHUCTEMOW 3HAHUUA 00
OCHOBHBIX METOJIaX HAyYHOI'O IIO3HAHMS, HCHOJIb3YEMBIX B
XUMUU TIpU HM3YYEHUH BELIECTB M XHMHUYECKUX SIBJIICHUMN
(HaOnrofeHue, W3MEpEHHE, SKCIEPUMEHT, MOJEIUPOBAHUE),
UCIOJIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS JJIsl NPUHSITUA
pElIEHNN B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHUEM

3.2

CdopmupoBaHHOCTH YMEHHI COOJIIOAATH MTPaBUIIA MOJIb30BAHUS
XUMHUYECKON TMOCY/I0ol U JIabopaTOpHBIM OO0OpYAOBaHHUEM, a
TaKk)Ke MpaBuiia OOpalIeHUsi C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMU TIO BBIMOJHEHUIO JTAOOPATOPHBIX XUMUYECKHUX
OTIBITOB

3.3

ChopMHUpOBaHHOCTHP YMEHHHM IUTAHHPOBATH W  BBIMOJIHATH
XUMUYCCKUN  OKCIEPUMEHT (TMpEeBpaIeHUus OpPTraHUYECKHX
BEIIECTB MPU HArPEBAHUHU, TIOJyUYCHHUE ITHICHA U U3yYEHHUE €ro
CBOMCTB, KayeCTBEHHBIE pEAKIIMM OPraHUYeCKHX BEIIECTB,
JeHaTypalnus OeJIKOB IpU HarpeBaHWM, IIBETHBIC PEaKIUU
O€JIKOB) B COOTBETCTBUHU C MPABWJIAMH TEXHHKH O€30MaCHOCTHU
npu  oOpalieHuu ¢  BemeCTBaMU HW  JaOOpaTOpPHBIM
000OpyJIOBaHUEM; TIPEACTABISATh PE3YJIbTaThl XUMHUYECKOTO
DKCIIEpUMEHTa B (hOpME 3aIlMCH YPaBHEHUN COOTBETCTBYIOIINX
peaknmmii W (GOPMYJIMPOBATh BBIBOABI HAa OCHOBE JTHX
pe3yIbTaTOB

3.4

ChopmupoBaHHOCTh YMEHUN MPOBOJAUTH BBIYUCIECHUS IIO
XUMUYECKUM ypaBHEHUsIM (Macchl, 00OBEeMa, KOJWYECTBA
MCXOIHOTO BEIIECTBA WM MPOAYKTA PEaKIMHU O M3BECTHBIM
Macce, 00beMy, KOJIMYECTBY OAHOTO U3 UCXOIHBIX BEIIECTB WIIH
MPOJIYKTOB PEaKLUH)

3.5

ChopMUpPOBAaHHOCTh yYMEHUH KPUTHUYECKH aHAJU3UPOBATh
XUMUYECKYI0  HMH(POpMAIUIO, TOJYy4aeMyld U3  pPa3HBIX
HMCTOYHHUKOB (CpecTBa MaccoBOi nHpopmalmu, cetb MIHTEpHET

W JpyrHe)

3.6

CdopmMupoBaHHOCTH YMEHHUM co0IIro1aTh npaBuia
HKOJIOTMYECKH  1eJecOo00pa3HOro TMOBEACHUs B OBITY U
TPYJAOBOU JEATEIHLHOCTH B IIEJISIX COXPAHEHUSI CBOETO 3I0POBBS




U OKpYXaroUled IPUPOJHON Cpelpl, OCO3HABAaThb OINACHOCTh
BO3JICHCTBHAsSI ~ HA  JKUBBIE  OPraHM3MBbl  OIPEICICHHBIX
OpraHUYeCKUX BEIIECTB, MOHMMas cMbIca nokaszarens IIJIK
(OpenenpHO  ONYCTMMOW  KOHILIEHTpalWH), TOSCHATh Ha
npuMepax CHocoObl YMEHBIIEHUS M TMPEJOTBpAIICHUS HX
BPETHOT'O BO3JEHUCTBUSA HA OPTaHU3M YEJI0BEKA

IIpoBepsiemblie jieMeHThI coaepxkanus (10 kiacc)

Kox

[IpoBepsieMblil 2JIIEMEHT COIEPKAHUS

TCOPCTI/IIIGCKI/IG OCHOBBI OpFaHI/I‘-IGCKOﬁ XUMHUHN

1.1

Hpe,Z[MCT opraHqu(:Koﬁ XUMHHU: €€ BO3HHKHOBCHHC, PA3BUTHC H
3HAYCHUC B IIOJYYCHHH HOBBIX BCHICCTB H MATCPHAJIOB. TCOpI/IH
CTPOCHUA OPTraHNYCCKHUX COGI[HHGHI/Iﬁ AM. BYTJ'IGPOBa, €€ OCHOBHBIC
ITOJIOKCHUA

1.2

CrpyktypHble (GOpMyJIbI  OpraHUYECKUX BemiecTB. [ omMornorus,
n3oMepusi. XHMHUYECKas CBSI3b B OPraHUYECKUX COCIAUHEHHSX —
OJIMHAapHBIE M KpaTHble cBs3u. [IpeacraBienue o kiaccuduKauu
OPraHUYECKUX BEILIECTB

1.3

HoMmenknatypa opraHu4yeckux COEIWHEHHI (CUCTEMaThdeckas) u
TPUBUAJIBHBIE HA3BAHWA BAXKHEHIIIUX MPEIACTABUTEIIEN KIIACCOB
OPTraHUYECKUX BEILIECTB

YraeBoaopoasl

2.1

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUUECKUN psifl. MeTaH u 3TaH —
MPOCTEUIITNE TPEICTABUTETN AJIKAaHOB: (PU3UYECKHE U XHUMHYECKUE
CBOMCTBA (peakiuy 3aMEIIEeHUsI U TOPEHHUS ), HAXOXKICHHUE B MPUPO/IEL,
MOJyYEHUE U IPUMEHEHUE

2.2

AJIKEHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKUW psAd. ODTWIEH H
MPOIUJIEH — TPOCTEUIINE MPEICTABUTETN AJIKEHOB: (PU3UYECKHE U
XUMHUYECKUE CBOWCTBA (pEaKIMU THAPUPOBAHUS, TaIOTCHUPOBAHUA,
rUApaTaluy, OKHCICHUS W NOJHUMEpPHU3alUH), T[OJy4eHUE U
MIPUMEHEHUE

2.3

Anxanuensl: OyramueH-1,3 wu wmetwiOyramuen-1,3:  crpoeHwue,
BOXKHEHIINE XUMUYECKUE CBOWCTBA (peakuusi MOJIMMEPHU3ALINHN).
[Tomy4yeHne CHHTETUYECKOTO KaydyKa U PE3UHbI

2.4

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHMS, TOMOJIOTUYECKUU PsiI.
AlleTWIIEH — TpOCTEHIIMI MNpEeACTaBUTENb AJIKHUHOB: COCTaB,




CTpoeHue, (u3nyeckue ¢ XUMHUYECKHME CBOWCTBa (peakiuu
TUAPUPOBAHUS, raJIOTCHUPOBAHUSA,  TUApATAllUM,  TOPEHHUS),
MOJIyY€HHE U PUMEHEHUE

2.5

Apenbl. benzon: coctaB, cTpoeHue, (GU3MUECKHME M XUMHUYECKUE
CBOMCTBa (peakluy TrajJoreHUpPOBaHUS U HUTPOBAHUS), NMOJTYUYEHUE U
npuMmeHeHue. Tonyomn: cocTaB, CTpoeHHe, PU3NYECKUE U XUMUUECKUE
CBOMCTBa (peakluy rajJoreHUpOBaHUS U HUTPOBAHUS), MOJIYYCHUE U
npuMeHeHue. TOKCUYHOCTh apeHOB. ['eHeTudeckas CBS3b MEXIY
YIJIEBOIOPOAaMU, TPUHAIC)KAIIMMH K Pa3JIMUHbIM KJlaccaM

2.6

[TpupongHble HMCTOYHHKH  yriaeBoJoponoB. llpupoanbiii ra3 u
nonyTtHble HeTaHble Ta3pl. HedTh U ee npoucxoxaenue. CrnocoObl
nepepaboTku  He(TH:  TEpPEeroHKa, KPEeKUHT  (TepPMHUYECKHIA,
KaTaluTuyeckui), nupoiu3. IIponykTel mnepepaboTku HedTH, HUX
NPUMEHEHHE B MPOMBINIICHHOCTH W B ObITy. KaMeHHBI yromp u
MPOJIYKTHI €ro nepepadoTKu

KHCHOpOIICOI[Cp)KaIHI/IG OpPraHU4YCCKUC COCANHCHUA

3.1

[IpenenpHble OTHOATOMHBIE CIIUPTHL. METAaHON M 3TAHOJ: CTPOCHHE,
¢u3nueckue M XHMHYECKHE CBOMCTBa (peakuuMu C aKTUBHBIMHU
MeTaJllIaMH,  TaJOr€HOBOJOPOJaMH,  TOpPEHHUE),  IMPUMEHEHHUE.
BonoponHsle cBA3M  MEXIy MOJEKyJaMH COUPTOB. JlencTBue
METaHOJla M DJTaHOJa Ha OpPraHu3M 4YeJoBeKa. MHOroaToOMHbIE
CHOUPTHL. OTWIEHIJIMKOAb M TIULEPUH: CTpPOEHUe, (U3NYECKUE U
XUMHUYECKHUE CBOMCTBA (B3aUMOJICHCTBUE CO LIEJIOUHBIMU METAJUIAMU,
KauyeCTBEHHAsl peaKIiusi Ha MHOTOATOMHBIC CIUPTHI). JleiicTBue Ha
opranusM yenoBeka. [[pumenenne rmuuepruHa v STUIICHTITUKOISA

3.2

deHoJI: CTpOCHHE MOJIEKYJIbI, (PU3NYECKUEe U XUMHUUYECKHE CBOMCTBA.
Toxcuunocth penona. [lpumenenue Gpenona

3.3

Anpneruapl U KeToHbl. DopMmanpaerup, aneTanbAETHA: CTPOCHHE,
dusnueckue MW XUMHUYECKHE CBOWCTBA (pEaKIMU OKUCICHUS W
BOCCTAHOBJICHMs, = KAue€CTBEHHbIE  pEakKlMH), IMOJyuyeHHUe U
NpUMEHEHUE

3.4

OnHOOCHOBHBIE TpeJeNbHbIE KaPOOHOBBIE KUCIOTHl. MypaBbuHaAsA U
YKCyCHasi KMCJIOTBI: CTPOCHHE, (PU3NYECKUE U XMMUYECKHUE CBOMCTBA
(coiicTBa, OOmIMe [JIs Kjacca KHUCJIOT, peakuus STepUpUKaLNN),
nojiyueHue u npumeHenune. CteapruHoBas U OJEMHOBAasE KUCIOTHI Kak
MPEICTAaBUTENN BBICIIMX KapOOHOBBIX KHUCJIOT. MbUIa Kak CcoJiu
BBICIIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIIEee JCHCTBUE

3.5

Cnoxxnble 3¢Upbl KaK MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. [ 'uaponus
cinoXkHbIX 3¢gupoB. XKupel. ['naponus xupoB. IIpuMeHeHne >KUPOB.




buonornueckas POJIb JKUPOB

3.6

VYrieBonpl: cocTtaB, KiacCU(pUKAIUs YIIEeBOAOB (MOHO-, OU- H
nonucaxapunbl).  [moko3a  —  IpocTeMIME  MOHOCaXapu:
OCOOCHHOCTH CTPOEHHUSI MOJIEKYJbl, (PU3MYECKHE MU XHUMHUYECKHE
cBOMcTBa (B3amMmozeicTBue ¢ rujapokcuaoM menu (II), okucienue
aMMHa4YHBIM pacTBopoM okcuja cepedbpa (I), BoccTaHoBIeHHUE,
OpOo’KeHHE TIIIOKO3bl), HaXOXJACHHE B TIPUPOJIe, MPUMEHEHUE,
ouosiormdeckas poib. dorocunre3. Opykro3a Kak U30Mep TIHOKO3HI.
Kpaxman u uemtono3a kak nOpupojHbie noaumepbl. CTpoeHue
Kpaxmajga # Leunoiao3bl. Du3ndeckue M XWMHUYECKUE CBOMCTBA
Kpaxmaiia (TUAPOJIU3, KAYECTBEHHAs! PEAKIIUS C UOJ0OM)

A30Tcozlep>1<a1u1/1e OPraHu4CCKUC COCANHCHUA

4.1

AMMHOKHCIIOTBI KakK aM(i)OTepHBIG OpPraHu4YCCKHUC COCAMHCHUA.
duznyeckue M XMMHUUYECKME CBOMCTBA aMHUHOKHCIIOT (Ha IIpuMCEpe
I‘J'II/II_II/IHa). buonornueckoe 3HaueHUE aMUHOKHUCIIOT. HCHTI/I,HBI

4.2

benkm kak INpPUPOJHBIE  BBICOKOMOJIEKYJISIDHBIE  COEAUHEHUS.
[lepBuyHasi, BTOpUYHAas W TPETUYHAs  CTPYKTypa  OEJIKOB.
XYUMHUYECKHE  CBOMCTBA  O€JIKOB:  THAPOJIM3,  JEHATypalus,
KayeCTBEHHbIE PEAKIIMU Ha OEJIKU

BrICOKOMOIIEKYIISIpHBIE COETUHEHMS

5.1

OCHOBHBIE TIOHATHUSI XHWMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM:
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJIMMEpHU3AIIUHU,
cpeaHsis  MoJsiekyysipHass wmacca. (OCHOBHBIE METOJIbI  CHHTE3a
BBICOKOMOJICKYJIIPHBIX ~ COCIMHEHUW  —  TOJUMEpH3alus U
MTOJTMKOH/ICH CAIIHS

5.2

OKCHEpUMEHTAIIBHBIE ~ METOJAbl  M3Y4YEHMS  BEIIECTB U HX
OpeBpallCHU: O3HaKOMJIEHME C oOpa3lamMu TPUPOIHBIX U
HUCKYCCTBEHHBIX BOJIOKOH, IUIacTMacc, KaydykoB. IlomyueHue
CUHTETUYECKOTO KaydyKa 1 pPEe3HHbI

IIpoBepsieMble TPeOOBAHUSA K Pe3yJIbTATAM OCBOEHHS OCHOBHOI

o0pa3oBareabHoil nporpammal (11 kiacc)

Kox

[IpoBepsieMble MPEIMETHBIE PE3YIIbTAThl OCBOEHUSI OCHOBHOM

poBeEpsieMOr | 00pa30BaTeIbHON MPOTPaMMbI CPEIHETO 00IIero o0pa3oBaHus

0 pe3ysbTaTta

1

TeopeTnueckne OCHOBBI XUMUU




1.1

Brnanenune cucremMoil XMMUYECKUX 3HAHWM, KOTOpask BKIIFOYAECT:
OCHOBOIIOJIArAlOIIUE TOHATUS (XMMHUYECKHM SJIEMEHT, aToM,
9JIEKTPOHHAs 000JI0YKa aToma, S-, P-, d-3JIeKTpOHHBIE OPOUTAIN
aTOMOB, WOH, MOJIEKYJIa, BAJICHTHOCTb,
AIEKTPOOTPUILIATEIBHOCTh, CTENEHb OKHUCJICHUS, XUMUYEecKas
CBS3b, MOJb, MOJISIpHAs  Macca, MOJSIPHBIA  00BEM,
KpUCTAJUIMYECKasi penieTKa, THUIbl XUMHUYECKUX PEaKIUil

(OKHCITUTENBHO-BOCCTAHOBUTEIBHBIE, 9K30- u
SHAOTEPMUYECKHE, pEaKIUU MOHHOTO OOMEHa), pacTBOp,
AIIEKTPOJIHTHI, HEDJICKTPOJIUTHI, AIIEKTPOJIUTUYECKAS

JIWCCOLIMALINS,  OKHCIUTENb, BOCCTAaHOBUTEIb, CKOPOCTh
XUMHUYECKON peakli, XMMHUYECKOE€ pPABHOBECHE), TCOPUH U
3aKOHBI (Teopus AIEKTPOJIUTHIECKOU JINCCOIIMAITNH,
[lepuonnueckuii 3akoH [[.M. MeHneneeBa, 3aKOH COXpPaHEHHUS
Macchl), 3aKOHOMEPHOCTH, CHMBOJMYECKUM S3BIK XHUMHH,
(haKTOJIOTMYECKHE CBEJCHUS O CBOMCTBAxX, COCTaBe, MOTYUYCHUH
1 0€30MacHOM UCIOJIb30BAaHUU BAXKHEUIIINX HEOPTaHUYECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JIEATEIBHOCTH YeIOBEKa

1.2

C(l)OpMI/IpOBaHHOCTB YMGHI/Iﬁ BbIABJIATD XaPaKTCPHBIC IIPU3HAKH
)51 B3aNMMOCBI3b HN3YUYCHHBIX HOHSITPIﬁ, IIPUMCHATDH
COOTBCTCTBYIOIIMC ITOHATHSA IIPHU OIIMCAHUU CTPOCHUA U CBOMCTB
HCOPraHNM4YCCKUX BCIICCTB H HX npeBpameHHﬁ; BBIABJIIATH
B3aMMOCBA3b XUMHUYCCKHUX 3HAHUU C IIOHATUAMMU u
MpCACTAaBJICHUAMU APYIUX CCTCCTBCHHOHAYYHBIX ITPCIMCTOB

1.3

Bianenne oCHOBHBIMH METOJIJaMH HAyYHOT'O IMO3HAHUS BEIIECTB
U XUMUYECKMX  sBJeHMH  (HaOmroJeHue,  HM3MEpEHHE,
AKCIIEPUMEHT, MOJICTMPOBAHUE)

1.4

ChopMUPOBaHHOCT, YMEHHMH OMNPENENATh BaJE€HTHOCTh H
CTENICHb OKHCJIEHHUS XUMHYECKHUX JJIEMEHTOB B COCHUHEHUSIX
Pa3IMYHOTO COCTaBa, BHJ XHMHUUYECKOW CBS3M (KOBaJCHTHAas,
WOHHAs, MeTaJUIM4ecKas, BOJAOPOAHAs) B COCIWHCHHSIX, THII
KPUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BEIlleCTBa (aTOMHasl,
MOJIEKYJISIpHAsl, UIOHHAsI, METaJUIMYECKas)

1.5

CdopMUpOBaHHOCTh YMEHUH OMpPENENsiTh XapakTep cpeibl B
BOJIHBIX PACTBOPaxX HEOPTAHUYECKUX COCIUHEHUN

1.6

ChopMUpoBaHHOCTh YMEHUS KIACCH(DHUIIMPOBATH XMMHYCCKUE
peaKkiMu TO Pa3IUYHBIM TMpU3HAKaM (YHUCITy W COCTaBy
pearupyronmx BEMIeCTB, TEIUIOBOMY J(MPeKTy peakiuu,
W3MEHEHUIO CTENEHEH OKHUCICHHsI DJEMEHTOB, OOpaTHUMOCTH
pEeaKIny, YIaCTHIO KaTaau3aTopa)




1.7

CdopMupoBaHHOCTh YMEHHUH COCTaBJISATh YpPaBHEHHUS peaKIUi
pa3IMYHBIX TWIIOB, TIOJHBIE U COKpAILCHHbIE YpaBHEHUS
peakiMii HOHHOTO OOMEHa, YYWThIBas YCJIOBHS, IIPU KOTOPBIX
ATHU peaklu UAYT 0 KOHIIA

1.8

CdopMupoBaHHOCTH yMEHUM IPOBOIUTH peakiuu,
NOATBEPXKAAIONIME  KAYEeCTBEHHBIM  COCTaB  Pa3iIUYHBIX
HEOPTraHWYECKUX BEIIECTB, pPAaClO3HaBaTh OIBITHBIM IyTEM
MOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUYECKUX
BEILECTB

1.9

CdopMupoBaHHOCTD yMEHUMN pacKkphIBaTh CYIIIHOCTh
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  MOCPEICTBOM
COCTAaBJICHUSI DJIEKTPOHHOTO OajaHca ITUX peakuui

1.10

ChopMUpPOBaHHOCT, ~ YMEHHMH  OOBSICHATh  3aBUCHUMOCTH
CKOPOCTH XMMHUYECKOM PEaKIIMU OT Pa3IUIHBIX (PaKTOPOB

1.11

ChopMUpOBaHHOCTL YMEHUM OOBSACHSITH XapaKTEp CMEILICHUS
XUMHUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIIIHETO
BozaeiicTBus (npuniun Jle [llarense)

OO6m1as ¥ HeOpraHU4ecKasi XUMus

2.1

CdopmMupoBaHHOCTH YMEHHUMN PaCKpBIBATh CMBICJI
[Tepuoanueckoro 3aKO0Ha J.N. MenneneeBa 151
JEMOHCTPHUPOBATH €r0 CUCTEMATH3UPYIOIIYI0, 00BICHUTEIIBHYIO
U TIPOTHOCTUYECKYIO (DYHKITUH

2.2

CdopMHUpPOBaHHOCTh YMEHHI XapaKTEPU30BaTh JJIEKTPOHHOE
CTPOCHUE aTOMOB XHMHYECKHX 3J€MEHTOB | — 4 mnepuonon
[lepuoanyeckor CUCTEMBI XUMHYECKHX 3jeMmeHTtoB JI.I.
MeHnaeneeBa, HCIONAB3ysT MOHATHSA "S-, P-, 0-3JIEKTPOHHBIC
opOutanu", "SHEepreTuYecKue ypoBHH", OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHUsI CBONCTB XMMHUYECKUX DJIEMEHTOB
U UX COCOUMHEHMM MO mepuonaMm u rpynnam llepmonndeckon
CHCTEMBI XUMHYECKHUX dj1eMeHTOB /(.M. MeHnaeneena

2.3

CdopMupoBaHHOCTh yYMEHHUH XapaKTEepU30BaTh (OIMUCHIBATH)
o0IMe XUMHUYECKHE CBOMCTBA HEOPTAaHMYECKUX BEIECTB
pa3JIMYHBIX  KJIACCOB, NOATBEPKAATh CYIIIECTBOBAHHE
TEHETUYECKOW CBSI3M MEXKAY HEOPTraHMYECKUMHU BEIeCTBaAMU C
MOMOIIIBIO YPAaBHEHUI COOTBETCTBYIOIIMX XUMUUECKUX PEAKIIUMA

2.4

CdopMHUpOBaHHOCTh YMEHUN YCTAHABIIUBATH MPUHAJIC)KHOCTh
HEOPraHMYECKUX BEIIECTB MO MX COCTABY K OINPEIACICHHOMY
Kyaccy (Tpymre) coeMHeHni (MMPOCThIE BEIIeCTBA — METaJUIbI U




HEMETAJUTbl, OKCH[IbI, OCHOBAHHUsI, KHUCIOThI, amMdOTEepHbIE
TUAPOKCHUIBI, COJIH)

2.5

CpopMUpPOBAaHHOCTH YMEHUM HCIOJB30BATh XUMHYECKYIO
CUMBOJIMKY JUIsl COCTaBJICHUS (DOPMYJ BEIIECTB U ypaBHEHUH
XUMHAYECKUX PEaKUUi, CUCTEMAaTHYECKYyl0 HOMEHKIATypy
(IUPAC) 51 TPUBUAJIBLHBIE Ha3BaHUA OTIEIbHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbI ra3, YIJIEKHUCIbIA Ta3s,
aMMHMaK, raleHasi U3BECThb, HETallleHas! U3BECTh, MUThEBAS COAA,

IIUPUT U IPYTHUe)

2.6

CdopMupoBaHHOCTh yYMEHUH XapakTEepU30BaTh (OIMUCHIBATH)
o0llMe XUMHUYECKHE CBOMCTBA HEOPTaHMYECKUX BEIIECTB
pPa3IMYHBIX  KJIACCOB, MOATBEPKIATh CYILIECTBOBAHHE
TE€HETUYECKON CBS3M MEXKIAY HEOPraHMYECKHUMU BEILECTBAMU C
MIOMOIIBI0 YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITUI

2.7

ChopmMHupoBaHHOCTh yMEHMHM IJIAHUPOBATH U  BBINOJIHSTH
XUMHUYECKUN IKCHEPUMEHT (pa3joKeHUe MEepPOKCHIa BOIOPOAA
B NPUCYTCTBUH KaTaau3aTropa, ONPEAEICHUE CPEAbl pacTBOPOB
BELIECTB C ITOMOILIBIO YHUBEPCAIBHOTO WHIUKATOPA, BIUSHUE
pa3iaMyYHbIX (PAKTOPOB HA CKOPOCTh XMMHUECKOH peakiu,
peakuMy HMOHHOTO OOMEHa, KauyeCTBEHHbIE pEaKklUHH Ha
cynbdar-, KapOOHaT- U XJIOPUI-aHUOHBI, HA KaTHOH aMMOHUS,
pEIICHUE SKCIEPUMEHTAIBHBIX 3aJa4d Mo TemaM '"Mertamibl" u
"Hemeramnbl") B COOTBETCTBMM C MpPAaBWIAMH TEXHUKH
0e30macHOCTH MpU 00paAlIEHUH C BEUIECTBAMHU U JaOOPATOPHBIM
000pyZOBaHMEM; TMPEACTABIATh PE3YJIbTaThl XUMHUYECKOTO
SKCIIEPUMEHTa B (OpME 3alUCH YpaBHEHUI COOTBETCTBYIOLIUX
peakuuii u  (GOpMYyIUPOBATH BBIBOJAbl HA OCHOBE 3THUX
pE3yNbTaTOB

2.8

CdopmupoBaHHOCTH YMEHHI cOOJIIOAATH MTPaBUIIA MOJIb30BAHUS
XUMUYECKON TMocyaoi W J1abopaTOpHBIM OOOpyIOBaHUEM, a
TaKXke TMpaBuyia oOpaleHus C BEIIeCTBAMU B COOTBETCTBUU C
UHCTPYKIUSIMU TIO BBITMIOJTHEHUIO Ja0OPATOPHBIX XUMHUYECKUX
OTIBITOB

2.9

ChopMHUpPOBAaHHOCTh YMEHHUU XapaKTEPH30BaTh XHUMHYCCKUE
IIPOIIECCHI, JICKAIUEe B OCHOBE IMPOMBINIICHHOTO IOJYYCHUS
CEpHOW KHCJIOTHI, aMMHaKa, a Takke CGHOPMHPOBAHHOCTh
mpeAcTaBieHnit 00  OOmUX  HAyYHBIX  OPUHIUIAX U
AKOJIOTHYECKUX ITPoOIeMax XUMHUUECKOTO ITPOU3BOJICTBA

XUMHUA U )KU3HB. PacueTsl




3.1

CdopMupoBaHHOCTH pe/ICTaBlICHUN 0 XUMUYECKON
COCTaBJISIIOLIEH €CTeCTBEHHOHAyYHOW KapTUHBI MUpPa, POJIU
XUMUU B TIO3HAHUU SBJICHUA NPUPONB, B (POPMUPOBAHUU
MBIIUIEHUST U KYJbTYpPbl JUYHOCTH, €€ (YHKIIMOHAIBHOMI
IPaMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS MPAKTHYECKUX 3a1a4
U DKOJOTUYECKHM OOOCHOBAaHHOTO OTHOIIEHUSI K CBOEMY
3J10pPOBBIO U IPUPOAHOM Cpefe

3.2

ChopmupoBaHHOCTE YMEHHH KPUTHYECKH AaHAITU3UPOBATH
XUMUYECKYI0 ~ HMHPOPMAIMIO, TOJYYaeMyld U3  pPa3HBIX
MCTOYHUKOB (CpEICTBA MAacCOBOM KOMMYHHKAIIUH, CETh
WNutepHeT u npyrue)

3.3

CdopmMupoBaHHOCTH YMEHUM co0rogaTh npaBuJIa
OKOJIOTHYECKU  I1€JI€COO0pPa3HOro IOBEICHHS B OBITY |
TPYIOBOM NIEATETLHOCTH B IEJISX COXPAHEHHUS CBOETO 370POBBS
1 OKPY>Karolle MPUPOJHOMN CpeIbI

3.4

Oco3HaBaTh OITACHOCTH BOSHeﬁCTBHH Ha JKHBBIC OPIraHU3MBbI
OIIPCACIICHHBIX BCIICCTB, INOHHMAsA CMBLICII IIOKA3aTCIIA HZ[K,
ITOACHATDH Ha IIpuMepax CITOCOOBI YMCHBIICHUA n
MpcaoTBpaAlICHUA HX BpPCIAHOTO BOSI[GﬁCTBPISI Ha OpraHusM
YCJIOBCKA

3.5

CopMUpOBaHHOCTH yYMEHUN MPOBOJAUTH BBIYHCICHUS C
UCIIOJIb30BAaHUEM TIOHSATHS ''MaccoBasi J0Ji1 BeElIecTBa B
pacTtBope", OOBEMHBIX OTHOIICHHUH Ta30B MPH XHUMHYECKUX
peaKImsIX, MacChl BEIIECTBA WM 00beMa ra30B MO W3BECTHOMY
KOJIMYECTBY BeIIECTBa, Macce WU O00BbEMy OJHOTO U3
YYACTBYIOIIMX B PEaKUUHU BEIIECTB, TEIUIOBOrO 3(dekra
peaKkiMi Ha OCHOBE 3aKOHOB COXPAHEHHUSI MacChl BEIIECTB,
MPEBpAILCHUs] 1 COXPAHECHUS YIHEPTUU

IIpoBepsiemblie d1eMeHTHhI coaep:xkanus (11 kiace)

Kox

[IpoBepsieMblil 2JIIEMEHT COIEPKAHUS

TeopeTnueckre OCHOBBI XUMUU

1.1

XuMUYeCcKHil 3eMeHT. AToM. SAapo aToma, U30TOMbI. DJIEKTPOHHAS
0000uKa. DHEPreTUYecKue YpPOBHH, TIOJYPOBHH. ATOMHBIE
opbutanu, s-, pP-, d-amementsl. OCOOEHHOCTH paclpeaeiICHUs
AJIEKTPOHOB MO OPOHTAIIM B aTOMax JJIEMEHTOB IMEPBBIX UYETHIPEX
MEePUOIOB. DIEKTPOHHAS KOHPUTYpAIHs aTOMOB

1.2

[lepuonnueckuin 3akoH u llepmogmueckas cucrema XUMHYECKUX




anemeHToB .M. MenaeneeBa. CBs3b NEPUOJAMYECKOTO 3aKOHA H
[lepunoanueckon cucrembl xumuueckux aneMmeHToB .M. Menneneera
C COBPEMEHHOW TEOpHUEHl CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHSI CBOMCTB XMUMHUYECKHX 3JEMEHTOB U 00pa3yeMblX HMU
MPOCTBIX U CJIOKHBIX BEMIECTB MO TpynmnaM U mepuojiaM. 3HAYEHUE
MEPUOINYECKOTO 3aKOHA B PA3BUTHUH HAYKH

1.3

CrpoeHue BemecTBa. XUMHAYECKasi CBSI3b. BUIBI XUMUYECKOW CBSI3U
(KoBaJieHTHasi HETOJSIpHAST W TOJISIpHAsl, MOHHAs, METaJUIMYecKas).
Noubl: kaTHOHBI U aHUOHBL. MeXxaHu3Mbl 00pa30BaHUs KOBAJICHTHOM
XUMUYECKON  CBs3u  (OOMEHHBIH W JOHOPHO-AaKIENTOPHBIN).
BopoponHas cBs3b

1.4

BaneHTHOCTE. QHGKTpOOTpI/IHaTGJIBHOCTL. CreneHb OKHUCIICHUS

1.5

BGHIGCTBa MOJICKYJLIPHOIO H HCMOJICKYJIIPHOI'O CTPOCHHA. 3aKoH
ITOCTOAHCTBA COCTaBa BCIICCTBA. Tunsl KPpUCTATININYCCKHUX PCHICTOK.
3aBUCHUMOCTL CBOMCTBa BCIICCTB OT THIIA KpHCTaHJIH‘{eCKOP'I
PCUICTKH. IlonsitTue o AJUCIICPCHBIX CHCTCMaAX. HctunHbie u
KOJUIOUAHBIC PACTBOPHI. MaccoBas A0J1 BCIICCTBA B paCTBOPC

1.6

Knaccudukanusa Heopranmueckux coeauHeHuid. HomeHnkiatypa
HEOPIraHUYECKUX BEILECTB

1.7

Xumudeckass peakuus. Kiaccudukanus XUMHYECKUX pEaKIuil B
HEOPraHMYE€CKOW U OPraHUYECKOM XUMHH. 3aKOH COXPaHECHUSI MACChI
BEIIECTB, 3aKOH COXPAaHEHUS W TNPEBPALICHUA SHEPIrUM IMpH
XUMHUYECKUX PEaKIUAX

1.8

CKOpOCTh peakuu, ee 3aBUCUMOCTb OT Pa3JInYHbIX (DaKTOPOB

1.9

OOpatumble  peakiMu. XHUMHUYECKOoe paBHOBecwe. DakTophl,
BIIMSIIOIIME HA COCTOSIHUE XUMHMUYECKOrO paBHOBecus. lIpuuoun Jle
[TaTense

1.10

Onektponutuueckas — auccouuanus.  CunbHble U ciaOble
anekTponuThl. Cpena BOJHBIX PAacTBOPOB  BEIIECTB:  KHCIIAs,
HEWTpalibHasl, meaoyHas. Peakiium HoHHOTO 0OMeHa

1.11

OKHCIUTEILHO-BOCCTAHOBUTEIIHLHBIC pe€aKnuun

Heoprannueckas xumust

2.1

Hemerannel. Ilonoxenue HemerayuioB B Ilepuomnueckoit cucteme
xuMu4deckux saeMenToB .. MennaeneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB.  Du3MyecKWe  CBOWCTBA  HEMETAIOB.  AJUIOTponus
HEMETaJUIOB (Ha IPUMEpPE KUCIOPOJa, cephl, pocdopa u yrieposaa)




2.2

XVMMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAUIOB (TaJIOT€HOB, CEpHI,
azora, gocdopa, yrieposa U KpeMHHUS) U UX COCIUHEHHUH (OKCHIIOB,
KHUCIIOPOJACOJIEPKAIUX ~ KHUCIOT,  BOJAOPOJHBIX  COEIUHEHUM).
[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHEHUN

2.3

Meramnbl.  [lonoxenne wmerammoB B Ilepuoanyeckor cucreme
xuMuueckux snemeHToB .M. MenneneeBa. OcoOOEHHOCTH CTPOEHUS
AJIEKTPOHHBIX 000JI0YeK aToMOB MeTaioB. OOmue Qu3ndecKue
cBoiicTBa MeTayyioB. CIUIaBbl METAJUIOB. DJIEKTPOXUMHUYECKUU Psia
HaIIPSKEHUM METaJUIOB

2.4

XUMHUYECKHE CBONCTBA BAXHEUIIUX METAIOB (HATpUM, KaJIMi,
KalblUi, MarHui, aJlOMUHHUM, IIUHK, XPOM, JKENe30, MEIb) U HX
coenuneHnit. OOMe crnocoObl mojyuyeHus meTaioB. [IpumeHenue
METaJJIOB B OBITY U TEXHUKE

2.5

I'eneTnyeckas cBSI3b HCOPraHNMYCCKHNX BCHICCTB, INIPHUHAAICKAIINX K
Pa3JIN4YHbIM KiIaCCaM

XUMHUS U )KU3HD

3.1

Ponr xuMum B oOecrieueHUH BKOJIOFI/ILIGCKOfI, 3H€pI‘€TH‘IeCKOﬁ n
HHH.I@BOﬁ 6C3OHaCHOCTI/I, pasBUTHKU MCAWIIUHBI. [TonsiTue o Hay4YHBIX
METOAaxX IMO3HAaHHA BEIICCTB U XUMHUNYCCKHUX peaKHI/Iﬁ

3.2

[IpencraBiaenust 00 OOHMIMX HAYYHBIX HPUHLMIAX MPOMBIIIJIEHHOTO
NOJIYYCHMS] BAXKHEHIIMX BeElIEeCTB. YemoBEK B MHpE BELIECTB U
MaTepHaIOB: BaKHEHIINE CTPOUTENbHBIE MaTepHuasbl,
KOHCTPYKIIMOHHBbIE ~ MaTepHasibl, KpAacKd, CTEKJIO, KepaMuKa,
Marepuanbl JJIs 3JIEKTPOHHMKH, HAaHOMATEpHallbl, OpPraHUYEeCKUe H
MUHEpaIbHbIE YA00pEHUS

3.3

XuMHsT W 3J0pOBbE  YEJIOBEKA: MpaBWIa  HUCHOJIb30BAHUS
JIEKapCTBEHHBIX IpernapaToB, MpaBuiia 0€30MacHOT0 HCIOIb30BAHUS
MpernapaToB OLITOBOM XUMHUU B TOBCEIHEBHOM KU3HU

IIpoBepsiemblie Ha EI'D no xumuu TpedoBaHus

K pe3yJIbTATaM 0CBOEHHSI OCHOBHOM 00pa30BaTe/iIbHOM MPOrpaMMbl

cpeaHero oouero oo0pa3oBaHus

Kon [TpoBepsiembie TpeOOBaHMS K MPEIMETHBIM pe3yJibTaTam
IIPOBEPSIEMOT | OCBOEHHUSI OCHOBHOM 00pa30oBaTeIbHOM MpOrpaMMbl CPEIHETO
0 TpeOOoBaHUs oO1ero o0pazoBaHus

1 Bnanenue cucteMor XMMAYECKUX 3HAHUM, KOTOPAsi BKIIFOYAET:




1.1

OCHOBOIIOJIAral0IIUE TOHATUS (XMMHUYECKHM SJIEMEHT, aToM,
M30TOIIbI, DJIEKTPOHHAsI 000JI04YKa aTOMa, S-, P-, d-3JIeKTPOHHBIC
opOuTany aTroMOB, OCHOBHOE M BO30YXKJIEHHOE COCTOSHUE
aToma, VIOH, MOJIEKYJIA, BaJICHTHOCTb,
ANEKTPOOTPULIATEBHOCTh, CTENEHb OKHUCJICHUS, XUMUYecKas
CBSI3b (O- W T-CBA3b  KpaTHBIC CBS3M), THOPUAM3ALNS ATOMHBIX
opOuTaneil, KpuctaJuiMuecKas pemerka, Mojib, MOJISIpHAasl Macca,
MOJISIDHBINT  00bEM, MOJISIpHAs KOHIEHTpAlUs, pPacTBOPHI
(MCTUHHBIEC, JOHUCHEPCHBIE CHUCTEMBI), KPUCTAJJIOTUIPATHI,
YIIAEPOJIHBIN  cKeneT, (YyHKIHOHANbHAs TpYyIIa, paauKal,
U30MEpBI, CTPYKTypHas ¢opmyrna, u3oMepusi (CTPYKTypHas,
reoMeTpuyeckas (IUC-, TPaHC-U30MEpPHs), TOMOJOTUYECKUN
psiZl, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPOI- U a30TCOJIepKalllue
COCIMHEHUsI, OMOJOTUYECKH aKTHUBHBIC BelIecTBa (yTIEBOIbI,
KUPBI, OCJIKH), MOHOMEp, IOJIUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE  COCIMHEHUS, KPEKUHT, PUGOPMUHT,
THIIBI XUMUYICCKUAX peaKImii (OKUCIHUTENBHO-
BOCCTAHOBUTEJIbHBIE, HK30- W SHJOTEPMUUYECKHUE, PEaKIUU
HOHHOTO OOMEHa, TOMO- W TeTepOTeHHBbIE, OOpaTUMbIC U
HEoOpaTUMBbIE), PAcCTBOP, AJICKTPOJMTHI, HEIICKTPOJUTHI,
ANEKTPOJUTUYECKAST JTUCCOLMALIMS, CTENEeHb JIUCCOLMAIINH,
OKUCJIUTENb,  BOCCTAHOBHUTENb,  JJIEKTPOJIHU3,  CKOPOCTh
XUMHUYECKOMN peakIni, XMMUYECKOe PABHOBECHUE)

1.2

TEOPHUH W  3aKOHBl  (TEOpUS  XMMHUYECKOIO  CTPOEHUS
OpraHnyeckux  BemecrB  A.M. byrnepoBa,  Teopus
ANEKTPONMTUYECKONM auccouuannu, [lepuoanueckuii 3aKkoH
J1.1. MeHpeneena, 3aKOH COXpaHEHHUS MAaccChbl),
3aKOHOMEPHOCTH, CUMBOJINYECKUI A3BIK XUMUMH,
MHUPOBO33PEHUYECKUE 3HAHMs, JIEKAIIUE B OCHOBE IOHUMAaHUS
IPUYMHHOCTH W CHUCTEMHOCTHM  XMMMYECKHUX  SIBJICHMH,
COBPEMEHHBIC IIPEACTABICHUS O CTPOCHUU BEIECTBA Ha
ATOMHOM, MOJIEKYJISIPHOM U HaZMOJIEKYJISIPHOM YPOBHSX

1.3

MpEACTaBJICHUA (0 MEXaHHU3Max XUMHUYCCKHUX peaKuHﬁ,
TCPMOINHAMHUUYCCKUX W KHHCTHYCCKHX 3dKOHOMCPHOCTAX HX
IMPOTCKaHuA, (0) XUMHWYCCKOM  PAaBHOBCCHH, AUCIICPCHBIX
CHUCTCMAX

1.4

(haKTOJIOTMYECKHE CBEJICHUSI O CBOMCTBAX, COCTaBe, MOJTYUYECHUH
1 0€30MMaCHOM MCIOJIb30BAHUM BKHEUIIIMX HEOPTaHUYECKUX U
OpPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON JESITEIILHOCTH
YyelloBeKa

1.5

oOlue Hay4yHble MPUHILMIBI XMMHUYECKOTO MPOU3BOJCTBA (Ha




pUMepe MPOU3BOJCTBA CEPHON KUCIIOTHI, aMMHaKa, METaHOJIa,
nepepaboTKu HePTH)

CdopMUpOBaHHOCTH YMEHUM BBISBIIATD:

2.1

XapaKTEepHbIE NMPU3HAKKM W B3aUMOCBSI3b MU3YUYEHHBIX IOHATHM,
IIPUMEHATh  COOTBETCTBYIOIME TNOHATUA IIPU  ONKCAHUM
CTPOEHMS U CBOWCTB HEOPTaHWUYECKNUX U OPTaHUYECKUX BEILECTB
Y X IPEBpaLICHUN

2.2

B3aUMOCBSI3b ~ XUMHYECKMX 3HAHWUM C  TOHATHUSAMH U
MPEICTaBICHUSIMH IPYTUX MPEAMETOB ISl 60Jee 0CO3HAHHOTO
MMOHUMAHUS U OOBSICHEHUS CYIIHOCTA MAaTepUaILHOTO €AMHCTBA
MHpa

CdhopMUpOBaHHOCTH YMEHUS UCII0JIb30BATh:

3.1

HaAauUMCHOBAHHNI XHMHWYCCKHUX COCIII/IHGHI/Iﬁ MCKAYHApPOAHOI'O
COI03a TGOPGTI/I“IGCKOI\/'I u HpHKHaIIHOﬁ XUMHHU WU TPHUBHAJIBHBIC
Ha3BaHHA BCIICCTB, OTHOCAINMUXCA K HM3YYCHHBIM KJIaCcCaM
OPraHUYCCKUX U HCOPTraHUYICCKHUX COGI[I/IHGHI/Iﬁ

3.2

XUMUYECKYI0  CHMBOJHUKY Ui cOCTaBlieHus  (opmyn
HEOPTaHUYECKUX BEIIECTB, MOJEKYJISAPHBIX U CTPYKTYPHBIX
(pa3BepHYTBHIX, COKpAIIEHHBIX U  CKEJETHBIX)  (OpMys
OpraHUYECKUX BEILIECTB

CdopMupoBaHHOCTH YMEHUS KIaCCU(DUITUPOBATS:

4.1

HEOpPraHWUYECKHE  BEIIECTBA, CAMOCTOSITEIBHO  BBIOMpPATh
OCHOBaHUSI M KPUTEPUU ISl KJIACCU(PUKAIMK H3ydaeMbIX
XUMHUYECKUX 00BEKTOB

4.2

OpTraHUYeCcKue BEIIICCTBA, CaMOCTOSITEIBHO BBEIOMPATh
OCHOBaHUSI M KPUTEPUU ISl KJIACCU(PUKAIMKU H3YydaeMbIX
XUMHUYECKUX 00BEKTOB

4.3

10 Pa3JUYHBIM IIPU3HAKaM (YHUCIy M COCTaBY pearupyroIux
BCILIECTB, TEIUIOBOMY A(PheKTy peakiuu, N3MEHCHHIO CTEIICHEH
OKHCIICHHSI DJIEMCHTOB, OOpaTMMOCTH pPEaKIuu, YYaCTHIO
KaTaJIn3aTopa)

CdopMUpPOBaHHOCTh YMEHHS XapaKTEPU30BaTh JJICKTPOHHOE
CTpPOEHHE aTOMOB (B OCHOBHOM U BO30Y>KJIEHHOM COCTOSIHUH) U
HOHOB  XMMHMYECKMX 2JJeMeHToB | — 4 mepuoaoB
Ilepnoanueckon cucremnl .M. MenneneeBa U ux BaJCHTHBIE
BO3MOKHOCTH, HCIONB3Yysl MOHSATHS S-, P-, 0-37IeKTpOHHBIC
opOuTaNIH, SHEPTETUYECKHE YPOBHU




CopMUpOBaHHOCTH yMEHHUSI OOBSICHATH 3aKOHOMEPHOCTHU
U3MEHEHHSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB M 00pa3yeMbIX
UMU COCTMHEHHH 110 IEPHOJaM U Tpymam

CdopMupoBaHHOCTH yMEHUs COCTaBJIATh ypaBHEHUS
XUMHUYECKUX PEaKIUil U paCKpbIBATh UX CYUIHOCTh:

7.1

OKHUCIIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ ocpcacTBoOM
COCTAaBJICHUA 3JICKTPOHHOI'O Oajranca 3Tux peaKHI/Iﬁ

7.2

YPaBHEHHSI  PEaKUWil  pa3jIMYHbIX THUIOB, TOJHBIE U
COKpAIIICHHBIC YPaBHEHUS PEAKIIMi HOHHOTO OOMEHa, YIUThIBAs
YCJIOBHS, TPX KOTOPBIX 3TU PEAKIIUH UAYT A0 KOHIA

7.3

peakiuii TUIPOTU3a, pEeaKlUil KOMIUIEKCooOpa3oBaHus (Ha
MpUMepe TUAPOKCOKOMILIEKCOB IIMHKA U aTFOMUHUS)

CdopMupoBaHHOCTH YMEHUS MOATBEPKIATH:

8.1

Ha  KOHKPETHBIX  IpUMEpax  XapakTep  3aBHUCHMOCTHU
PEaKIIMOHHOM CHOCOOHOCTH OPraHUYECKHX COEAMHEHUH OT
KPaTHOCTH W THUIA KOBAJICHTHOM CBsI3M (O- m T-CBA3M),
B3aMMHOI'0 BJIMSIHMSL aTOMOB M TPYIIII aTOMOB B MOJIEKYJaX, a
TaKXXe€ OT O0COOEHHOCTEW peajn3aluy pa3INuHbIX MEXaHHU3MOB
IPOTEKAHUS pEeaKUil

8.2

XapaKTepHbIE XUMHYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMHU U 3aMKUCSIMHU YpPaBHEHUM
XAMUYECKUX PEAKIIUIN

ChopMUpPOBaHHOCT, YMEHHSI XapaKTEpPU30BaTh COCTAB M
BOXHEUINIME  CBOWCTBA  BEUIECTB, MNPUHAICKANMNX K
OTPENICJICHHBIM KJIacCaM M TPYIINaM COEIUHEHUH (MPOCThIC
BEIIECTBA, OKCHJbI, THUIPOKCUIbI, COJIH; YTIECBOJOPO/IHI,
npocThie A(PUpPBL, COUPTHI, (EHOIbI, albJICTHUIbI, KETOHBI,
KapOOHOBBIE KHCJIOTBI, CIIOXKHBIE 3(PHUPBI, KUPBI, YTICBOIBI,
aMUHBI, AMUHOKHUCJIOTBI, OCIIKH)

10

CpopMUpOBaHHOCTH ~ yMEHUS  HPOBOJUTH  pPACUEThl IO
XUMUYECKUM (POpMYJiaM U YPABHEHHSIM XUMUYECKUX PEaKlui ¢
UCIOJIb30BaHUEM (DU3UYECKUX BEJIMYMH:

10.1

Macchl (00beMa, KOJIMYEeCTBa BEIIECTBA) MPOAYKTa PEaKklUH,
€CJIM OJHO M3 MCXOJHBIX BEILECTB JAHO B BHUJE pacTBopa C
OITPEJICJIEHHON MAaCCOBOM JOJIEW pACTBOPEHHOIO BEILIECTBA WIIA
JTaHO B M30BITKE (MMEET MIPUMECH )

10.2

MacCOBOM WM 00bEMHOM J0JHU, BBIXO/A MPOAYKTA PEAKIIUU




10.3

Ter10Boro 3 dexra peakiuii

10.4

00BEMHBIX OTHOIIICHUH T'a30B

10.5

110 HAXOXKJICHUIO0 XUMUYECKOU (hOpMyJIbI BEllleCTBa

11

Brnanenne cucrteMoll 3HaHUM O METOJAX HAYYHOTO MO3HAHUS
SABJICHUN MPUPOIBI, UCIOIb3YEMBIX B €CTECTBCHHBIX HAyKaX WU
YMEHHUE MNPUMEHATh O3TH 3HAHUS NPHU SKCIEPUMEHTATBHOM
WCCICIOBAHUM BEIMICCTB W JUIsI OOBSCHEHUS XWMHUYECKHX
SBJICHUM, MMEIOIIMUX MECTO B TMPHUPOJIC, MPAKTUYECCKON
JNEATEIbHOCTH YEJIOBEKA U B MIOBCETHEBHOW KU3HU

12

ChopMHpOBaHHOCTE  YMEHHUS IHPUMEHSATH  (MCIOJIb30BaTh)
3HaHUA O  COCTaB€ M CBOMCTBaX  BEIIECTB  JUId
DKCIEPUMEHTAIBHOW  TNPOBEPKHM  TUIOTE3  OTHOCUTEIBHO
3aKOHOMEpPHOCTEH TMPOTEKAHUS XUMHYECKHUX pPEaKkIul U
IIPOTHO3UPOBAHUSA  BO3MOKHOCTEM  HMX  OCYILIECTBJIECHUS,
CUCTEMHBbIE XUMHUYECKHME 3HaHUA i1  OOBSACHEHHUA U
IIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIMNX €CTECTBEHHOHAYYHYIO
NPUPOAY; JUIsl TPUHATHS TPAMOTHBIX pEIIEHWH MnpobdieM B
CUTyalUsX, CBI3aHHBIX C XUMUEH

13

CdopMUpOBaHHOCTH YMEHHS IUJIAHUPOBATH W  IPOBOJUTH
XUMUYECKUN 3KCIEPUMEHT (MOJYyYE€HHE M HM3YYEHHE CBOICTB
HEOPTaHUYECKUX W OPTraHUYECKHX BEIIECTB, KA4YE€CTBEHHBIE

pe€aKnuun YTJIEBOAOPOI0B Ppa3INYHBIX KJIaCCOB n
KHUCIIOPOACOACPIKAIIUX  OPraHUYCCKHMX  BCHICCTB, PCHICHHC
OKCIICPUMCHTAJIbHBIX 3aga4 I10 paCIIO3HaBaHUIO

HEOPTaHUYECKUX M OPraHMYECKUX BEIIECTB) C COONIOJCHUEM
npaBuJl  Oe3omacHoro  oOpamieHuss ¢ BEIIeCTBaMU |
nabopaTopHbIM  oOopyaoBaHueM;  (HopMyIupoBaTh  IENIU
UCCJICIOBAHUS; TIPEJICTABIISATh B PA3IMYHON (PopMe pe3ysbTaThbl
AKCIIEPUMEHTA, aHAJIM3UPOBATh U OLIEHUBATH X JOCTOBEPHOCTh

14

CdopMupoBaHHOCTH YMEHUS OCYILIECTBIISITh
I[eJICHANPABICHHBIA TMOUCK XUMHYECKOW HHPOpMAIMK B
pa3NUYHBIX ~ MCTOYHMKAX (HayyHas W  y4eOHO-Hay4dHas
JTUTEpaTypa, CPeACTBa MaccoBO mH(popManuu, cetb MHTepHET
U JApyrue), KpPUTHYECKH aHAIU3UPOBATh  XUMHUYECKYIO
uHpopmaruto, TmiepepabaThiBaTh €€ W HUCIOJIb30BaTh B
COOTBETCTBHHM C IMOCTaBJIECHHOMN yUeOHOM 3a1aueit

15

CdopMUpOBaHHOCTh YMEHHUS MPOTHO3UPOBATH, aHATU3UPOBATH
M OLIEHUBaTh HWH(POpPMAIMIO C TO3UIMH SKOJOTUYECKOMN
0€30MacHOCTH TOCJCACTBUI OBITOBOM M MPOW3BOJCTBEHHOMN




JESTEILHOCTH YEJIOBEKA, CBSI3aHHOM C MepepadOTKOM BEIECTB;
c(hOpMHPOBAHHOCTh YMEHHUM OCO3HaBaTh ONaCHOCTh
BO3JICMICTBUS HA >KUBBIC OpPraHU3MBbl ONPEACICHHBIX BEILIECTB,
MOHMMAas CMBICT  TIOKa3aTeis MPEAeIbHOM  JOMYyCTUMOU
KOHIIGHTpallui, W TMOSACHATh HAa MOpUMEpax  CHOCOObI
YMEHBIICHUSI U NPEAOTBPALICHUS UX BPEIHOIO BO3JICUCTBHS HA
OpraHM3M YEI0BEKA

IlepedeHb 3J1eMEHTOB coiep;KaHus, NpoBepseMbix HA EI'D mo xumun

Kox

[IpoBepsieMblil 2JIIEMEHT COIEPKAHUS

1

TCOPCTI/IIIGCKI/IG OCHOBBI XUMHUH

1.1

Crpoenue BemectBa. CoOBpeMEHHass MOJEIb CTPOEHUSA aToMa.
Pacnipenenennie  3JEKTPOHOB 1O  DHEPreTUYECKUM  YPOBHSM.
Knaccudukanus xumuueckux 371eMeHTOB. OCOOEHHOCTH CTpPOCHUS
SHEPreTUYECKUX YPOBHEH aToMoB (s-, pP-, d-ameMenToB). OCHOBHOE H
BO30Y)KJICHHOE COCTOSIHUSI aTOMOB. OJEKTpOHHAasi KOHQUTypaIus
aToMma. BaJleHTHBIE 37IEKTPOHBI

1.2

[lepnoanueckasa cucrema xumMudeckux syemeHToB .M. Menaeneena.
Ousnuecknii cMmbica [lepuommueckoro 3axona .M. Menzaeneesa.
[IpyynHBl U 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB 3JIEMEHTOB M HX
COCIMHEHUM 10 TMepuojaM U TrpynnaMm. 3aKOHOMEPHOCTH B
W3MEHECHUN CBOMCTB MPOCTBHIX BEIIECTB, BOAOPOJHBIX COCIUHCHUU,
BBICIIIMX OKCHJIOB Y TUAPOKCHUJIOB

1.3

BaneHTHOCTB. DJIEKTPOOTPUIIATENBHOCTh. CTETIEHb OKUCICHUS

1.4

Buabl xuMmudeckoi cBs3u (KOBaJieHTHas, MOHHAs, MeETaJIMYecKas,
BOJIOPOJIHAsI) W MEXaHU3MbI €€ 00pa3zoBaHus. MeXMOJNCKYISIPHBIC
B3aUMOJICUCTBUs. BelecTBa MOJIEKYJISIPHOTO W HEMOJICKYJISPHOTO
cTpoeHus. TUIbI KPUCTATUIMYECKUX PEIIETOK. 3aBUCMMOCTh CBOMCTBA
BEIIECTB OT TUIIA KPUCTATUINYECKON PEIICTKH

1.5

Xumuyeckass peakuus. Kiaccudukanus XUMHYECKUX peEakiuil B
HEOPraHMYE€CKOW U OPraHUYECKOM XUMHH. 3aKOH COXPaHECHUSI MACCHI
BEIIECTB

1.6

CKOpOCTh peakiuu, ee 3aBUCUMOCTb OT Pa3JInYHbIX (DaKTOPOB

1.7

TeroBble 3hdexTs XuMHUeCKHX peakmuil. TepMoXxuMUYecKue
ypaBHEHUS

1.8

OOpatumple  peakiMu. XHUMHUYECKoe paBHOBecwe. DakTopsl,




BIIUSIIOIIME HA COCTOSIHUE XMMHMUYECKOro paBHOBecus. Ilpuuiun Jle
[larenne

1.9

DNEeKTPOJIUTHYECKass  JIUCCOILMAITHSI. CumpHple U ciaOble
anekTponuThl. Cpelna BOJIHBIX PAacTBOPOB  BEIIECTB:  KHCIIas,
HeHTpasibHas, meiaouHas. CTeneHb AUCCONUanun. Peakimu HOHHOTO
oOMeHa

1.10

I'mppomus coneri. HMonHOe mnpowusBeAeHWEe BOJBL. BoaopoaHblii
nokasarens (pH) pactBopa

1.11

CnocoObl BbIpaXEHHsSI KOHLEHTpAalMd PAacTBOPOB: MAaccoBasl JOJS
PacTBOPEHHOIO BEIIECTBA, MOJISIpHAs KOHUEHTpalus. HachleHHblie u
HEHACBIIICHHBIE PACTBOPBI, paCTBOPUMOCTh. Kpuctamioruaparel

1.12

OKUCIUTETLHO-BOCCTAHOBUTENIbHBIC peakiinu. [loBeieHEe BEIIeCTB B
cpenax c pa3HbiM 3HaueHrueM pH. MeToabl 31eKTpOHHOTO Oatanca

1.13

DIIEKTPOJIN3 pACTBOPOB M PACILIABOB COJIEH

OCHOBBI HEOPTraHUYECKOW XUMUU

2.1

Knaccudukanusa Heopranmueckux coeauHeHuid. HomeHnkiatypa
HEOPTaHUYECKHUX BEIIECTB

2.2

XHUMUYECKHE CBOMCTBA BAXHEWIIUX METAIUIOB (HATpUM, KaJHii,
KalblUi, MAarHui, aJlOMUHHUM, ITUHK, XPOM, >KENe30, MeIb) U HX
coenuHeHnit. O0IIME CIOCOOBI TTOIYYSHHUST METAILIOB

2.3

XHUMUYECKHE CBOMCTBA Ba)KHEWIIMX HEMETAIIOB (TaJIOTE€HOB, CEPHI,
azota, ¢ocdopa, yraepoja u KpeMHHUS) U UX COCIUHEHUN (OKCHIOB,
KHCJIOPOJICOJIEPAKAIIUX KUCIOT, BOAOPOAHBIX COSIUHEHHUI)

2.4

I'eneTnueckas CBSI3b HCOPraHN4YCCKUX BCIICCTB, IPUHAICKAIINX K
Pa3JIN4YHbIM KiIaCCaM

2.5

Nnentudukanuss HeopraHmyeckux coenuHeHuil. KauecTBeHHbIE
pEaKIMy Ha HEOPTaHUYECKHUE BEIECTBA U HOHBI

OCHOBBI OPraHUYECKON XUMUU

3.1

OcCHOBHBIE ~ TIOJIOKEHHSI ~ TEOPUUM  XHMHUYECKOTO  CTPOCHUS
oprannueckux coenuneHuii A.M. BytiepoBa. YriepoJHblii ckener
OPraHUYECKOM MOJIEKYyJbl. KpaTHOCTh XMMHYECKOW CBS3M, O- W
m-CBSI3M . Sp°-, Sp°-, SP-THOPHAM3ALNN OpOUTANICH aTOMOB yriiepoja.
3aBUCUMOCTh CBOWCTB BEILECTB OT XUMHUYECKOTO CTPOECHUS MOJIEKYJI.
I'omonoru. 'omonoruueckuu psaa. 3omepus u nsomepsl

3.2

[Tonsitue o ¢yHkmoHanbHOU Tpynmne. OpueHTarmoHHbIe dPHEKTHI




3aMECTUTEJIEN

3.3

[IpencraBnenne o  KiIacCU(PUKALUUKU  OPraHMYECKUX  BELIECTB.
Homenkinatypa opraHuyeckux COEIMHEHHMH (cucTeMaTthyeckas) u
TPUBUAJIbHBIC HA3BaHUA BAXKHEUIIUX TMPEACTaBUTENICH KIIACCOB
OpraHUYeCKUX BEIIECTB

3.4

CB0OOOHOpAAMKAIBHBIN U HOHHBIA MeXaHU3MbI peakiuu. [lonsTue o
Hykiaeodpune u anekrpodune. [IpaBmio MapkoBHukoBa. [IpaBuio
3aiiueBa

3.5

AsnkaHbl. XHMUYECKHME CBOMCTBAa QJIKAaHOB: TaJOT€HUPOBAHMUE,
JNETuApUPOBAHUE, TEPMUUYECKOE pasyioxKeHue, KPEKUHT,
n3omepusanus, ropenue. Ilomydyenune ankaHoB. LlukitoankaHsl.
Cnemnudurika CBONUCTB IHUKJIOAIKAHOB C MaJIbIM pa3MepoM IMKJIA.
Peakunu nprcoeIMHEHUS U PAIUKAIBHOTO 3aMEIICHUS

3.6

Ankenpl. XUMHYECKHME CBOWCTBA: PEAKIUU  IPUCOECAUHEHUS
(ramoreHupoBaHue, TUIPUPOBAHHUE, TUAPOTAJIOT€HUPOBAHUE,
rujapartanus), ropeHus, OKHUCJIEHUS U NOJINMEPHU3ALIHH.
[IpombllieHHBIE U TA00PATOPHBIE CIIOCOOBI NOJYYEHHS AIKEHOB

3.7

Ankanuensl. XUMHAYECKHE  CBOMCTBA  QJKAJWEHOB:  PEAKIHNHU
npucoeuHeHusl (TUAPUPOBAHUE, TAJIOTCHUPOBAHUE), TOPEHUS U
nonuMepusanuu. [lomyyenne ankaaneHoB

3.8

AnkuHbl. XHMMHMYECKHME CBOWCTBA: PEAKUMM  IPUCOCIUHEHUS
(ramoreHnpoBaHue, TUAPUPOBAHUE, ruapaTanus,
TUAPOTATIOTEHUPOBAHUE) KaK CIOCcO0 TOJyYEeHHs] TOJMMEpPOB U
OPYTUMX TIOJE3HBIX NPOAYKTOB. Peaknum 3amemenus. ['openune
allETUJICHA KaK MCTOYHHUK BBICOKOTEMIIEPATYPHOTO IIAMEHM IS
CBApPKH U pe3KU MeTauioB. [[pumeHnenne anetunena

3.9

Apenbl. XuMUYeCcKHe CBOMCTBa OEH30J1a: PeaKuu AMEKTPOPUIBHOTO
3aMEIIEeHUs], TMPUCOEANHEHUS (TUIPUPOBAHMUE, TaJIOr€HUPOBAHUE).
Peaknusi ropenusi. OCOOEHHOCTH XUMHUYECKHUX CBOMCTB TOJIYOJIA.
ITosryuenne 6enszona. OCOOEHHOCTH XMMUYECKUX CBOMCTB CTHPOJIA.
[Tonumepuzanust crtupona. CrnocoObl MOMy4YEeHUS M TMPUMEHEHHUE
apoOMaTHYECKHX YIJIEBOJOPOIOB

3.10

Crouptel. IlpenensHble  OAHOATOMHBIE  CIHUPTHIL.  XHUMHYECKUE
CBOMCTBA: B3aMMOJCICTBUE C HATPUEM KaK CIOCO0 YCTaHOBJICHUS
HaJIU4YUs. THUIPOKCOTPYMIbI, C TrajJOr€éHOBOAOPOJIaMU KakK CIoco0
NOJIYYEHUsSI  PACTBOPUTENIEH, BHYTPHU- M MEKMOJEKYISpHas
neruaparanusa. Peakuus ropenus. IlonmydeHue sTaHONa: peaxuus
OpOXXEeHHUSl TJIOKO3bl, TUApPATALUS ATWICHA. OTWICHTIUKOIb U
[JIMIEPUH KAK MPEACTABUTEIN MPEAEIBbHBIX MHOTOATOMHBIX CITIUPTOB




3.11

®deHon. XuUMHYECKHE CBOWCTBAa (eHoma (peakiuu ¢ HaTpueM,
THAPOKCUIOM HaTpusi, OpoMoM). [Tonyuenne denomna

3.12

Anpaerunpl. XUMHUYECKHE CBOWCTBA MPENEIbHBIX aJbICTUJIOB:
TUAPUPOBAHUE; KAYECTBEHHBIC PEAKIMU HAa KapOOHUIIBHYIO TPYIIITY
(peakuus "cepeOpsHOrO 3epkaina’, B3aUMOJICUCTBUE C TUIPOKCHIOM
meau  (II). TlomydyeHue mpenenbHBIX —AalbJETHAOB: OKHUCICHHUE
CHUPTOB, THApaTalus aneTuieHa. AIIETOH KakK IpelICTaBUTEINb
KeTOHOB. OCOOEHHOCTH PEaKIUU OKUCIICHHS alleTOHa

3.13

KapGoHoBble  KHCIOTBI. XHMHYECKHE CBOMCTBA  MpelEIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHUCJIOT. (OCOOEHHOCTH XWMHUYECKHUX
CBOWMCTB  MYpaBbMHOM  KUCHOTBL.  lloiyyeHue  mpenenbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKUCJICHHE AJIKaHOB, aJIKEHOB,
NEPBUYHBIX CIOUPTOB, AQJIbJECTUNIOB. BriclMe mnpenenbHbIE U
HeTpeeabHbIe KapOOHOBBIE KUCIIOTHI

3.14

Cnoxxnble 3pupbl u xupbl. CIOCOOBI MOMYUYEHHUS CIOKHBIX d(HUPOB.
O6parumocts peakuuu dtepudukanuu. IIpuMeHeHHEe CIIOXKHBIX
7(UpOB B MUIIEBON U MapGroMEpHON MPOMBIIIIEHHOCTH. JKUPBI Kak
CIIOXHBIE 3(GUPHl TIUIEPUHA W BBICHIMX KapOOHOBBIX KHUCIOT.
XUMUYECKHE CBOMCTBA JKUPOB: THAPUPOBAHUE, OKHUCIICHHUE.
['upponus, WM OMBUIEHHE, >KMPOB KAaK CHOCOO MPOMBIIUIEHHOTO
MOJIYYCHHUST COJICH BBICITUX KapOOHOBBIX KHCIOT. MbInd Kak COJH
BBICIIIUX KApOOHOBBIX KUCIIOT

3.15

XUMHUYECKHUE CBOMCTBA TJIFOKO3BI: PEAKIIMM C Y4aCTUEM CHUPTOBBIX U
NBJCTUHON TPYII M MOJOYHOKHCIOe Opokenue. [lpumenenue
[JIFOKO3bI, €€ 3HAaYeHHWE B IKU3HEACATENbHOCTU OpraHu3Ma.
Jucaxapuapl: caxaposa, Malbro3a. BoccraHaBimMBamomme Hu
HEBOCCTaHABJIMBAIOIIME aucaxapuabl. [wAponu3  aucaxapuios.
[Tonucaxapuapl: Kpaxmajn, TJIHMKoreH. CTpoeHHE MaKpOMOJIEKYJ
Kpaxmaja, TJUKOTeHa U Heutojo3bl. Dusndeckue CBOMCTBA
Kpaxmaja ¢ [eJUII0J03bl. XUMHYECKHME CBOMCTBA Kpaxmaia:
TUAPOJIN3, KAYECTBEHHAs! Peakius C MOJOM. XUMHUYECKUE CBOMCTBA
IIEJUTFOJI03bI: THAPOJIN3, TIOJIydeHrEe 3(UPOB 11eLT0103b1. [loHaTHE 00
HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIEIIK)

3.16

AMUHBI. AMUHBI KaK OPraHUYECKHE OCHOBAHHUS: PEAKLMHU C BOIOM,
KUCJIOTaMH, PEAKIUs TOpeHUd. AHWIMH KaK HPEACTaBUTEIb
apOMaTUYECKUX  aMUHOB. XMMHUYECKME CBOWCTBA  AHWJIMHA!
B3aMMOJICHCTBHE C KHCIOTaMH, OpPOMHOM BOJOHW, OKHCIICHHE.
[TomyyeHne aMHMHOB AJIKUJIMPOBAHMEM aMMHMAaKa U BOCCTAHOBJIIEHUEM
HUTPOIIPOU3BOIHBIX YTIIEBOAOPOJIOB

3.17

AMHWHOKUCIIOTBI W O€NKH. AMMHOKHUCIOTHI Kak am¢OTepHBIC




OpraHu4ecKue COEJIMHEHHUS. OcHOBHBIE AMUHOKHUCIIOTHI,
oOpasyromue Oenku. XUMHUYECKHME CBOWCTBA OCJIKOB: THUAPOIH3,
JieHaTypallys, KaueCTBeHHbIE (I[BETHbIE) pEaKIMK Ha OeIKU

3.18

CtpoeHne © CTPyKTypa TMOJMMEpPOB. 3aBUCUMOCTh CBOMCTB
MOJIMMEPOB OT CTpOEHUsE MoJieKyJ. OCHOBHbIE CIIOCOOBI MOJIYYEHUS
BBICOKOMOJICKYJISIPHBIX COCJMHEHUI: peakluuyd TMOJIUMEPU3ALUN U
noJinkoHieHcanuu. Knaccudukaius BoJOKOH

3.19

Nnentudukarus OpraHUYECKUX COEIMHEHUM. Pemenne
OKCIIEPUMEHTAJIbHBIX 3a/Jlad Ha paclo3HaBaHUE OPraHUYECKHUX
BEIIIECTB

3.20

I'eneTnyeckas CBSI3b MCKAY KiIaCCaMU OPraHU4YCCKUX COCI[I/IHCHI/Iﬁ

XUMHUS U )KU3HD

4.1

Xumusi B moBcenHeBHOM >ku3HU. [IpaBuna Oe3omacHoi paboOTHI ¢
€IKUMH, TOPIOYMMHU M TOKCUYHBIMU BELIECTBAMH, CPEIACTBAMU
OBITOBOM XUMUU

4.2

XuMusi U 300pOBbE. XHUMHUS B MEIHUIMHE. XHUMHUS U CEJIbCKOE
X034MCTBO. XUMHA B NPOMBIIIJIEHHOCTA. XHUMHS M DHEPreTHKA:
OPUPOAHBIA W  TOMYTHBIM HEPTAHOM Ta3pl, UX COCTaB U
ucnoynibzoBanue. CoctaB HedTH u ee mnepepaboTka (MPUPOIHBIE
UCTOYHUKH YTJIEBOAOPOIOB)

4.3

XHAMUS U IKOJIOTHS. XHUMHUYECKOE 3arpA3HEHHUE OKPYKAIOUIEN Cpelbl
u ero mociuenctBus. OxpaHa TUIPOCPEpbl, TMOUYBHI, aTMOCHEPHI,
dopel 1 payHbl OT XUMHYECKOTO 3arpsizHeHud. [Ipobiema oTX010B
¥ TOOOYHBIX MPOAYKTOB. AJTTEPHATUBHBIE HCTOYHUKH SHEPTHH

4.4

OO0uue mnpencTaBieHUss O MNPOMBIIIIEHHBIX CHOCO0AaX MOJy4YeHUS
XMMHUYECKUX BEUIECTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOU
KucaoTel). YepHast u uBerHas Metamnyprus. CTEKIO UM CUIMKaTHas
OPOMBIIUIEHHOCTh. [IpomblieHHass opranudeckas Xumus. CeIpbe
JUISI OPTaHMYECKOW MMPOMBIILIIIEHHOCTH

Tumnbl pacdyeTHbIX 3a/1a4

5.1

Pacuetnr Mmaccel BeIOIcCTBa MHJIN o0beMa Tra3oB IO HN3BCCTHOMY
KOJMYECTBY BCIICCTBA, MAaCCC WU O6L€My OJHOI'0 M3 YyYaCTBYIOIIUX
B p€aKlun BCIICCTB

5.2

Pacuets! TemmoBoro 3¢ dexra peakimm

5.3

PacueTsl 00bEMHBIX OTHOIIIEHHI ra30B P XUMHUYCCKHX PCAKIUAX




5.4

Pacuetsi Mmacchl (00beMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB
pEeaKIMK, €CIIM OJTHO U3 BEUIECTB JaHO B U30BITKE (MMEET MPUMECH )

5.5 |Pacuersl MaccoBoii WM OOBEMHOM JIOJIM BBIXOJIa MPOJIYKTA PeaKluu
OT TEOPETHUYECKH BO3MOYKHOIO

5.6 |Pacuers macchl (0O0BbeMa, KOTMYECTBA BEIIECTBA) MPOAYKTA PEaKIIUH,
€CIM OJHO M3 BEIIECTB JAaHO B BHJIE pacTBOpa C OIPEIAECICHHOU
MAacCOBOM JI0JI€M PACTBOPEHHOTO BEIIECTBA

5.7 |Pacuersl ¢ ucnonap30BaHMEM MOHATHM '"MaccoBas nons", "MoysipHas
KOHLIeHTpauus", "pacTBOpUMOCTh"

5.8 |Haxoxxnenue MosiekyJsipHOM (pOpMyJibl OPraHUYeCKOro BElIecTBa 1o

Cro IJIOTHOCTH WM MACCOBBIM O0OJEIM J3JICMCHTOB, BXOIAININX B €TI0
COCTaB, WJIM I10 IIPOAYKTaM CropaHus




