IIpuio:xxkenune k Padboueit mporpamme
cpeaHero o0mero oopa3oBaHus
1o Xxumuu (yriry0JieHHbIi YPOBEHb)

HNEPEYEHG (KOJJU®UKATOP) IPOBEPAEMbBIX TPEFOBAHUI
K PE3YJIbTATAM OCBOEHHUA OCHOBHOM OBPA30BATEJIBHOM ITPOT'PAMMBI
CPEJHEI'O OBHIETI'O OBPA3OBAHUSA U 3JIEMEHTOB COAEPKAHUA 11O XUMUHN

Jlnst mpoBeAieHUsl €IMHOT0 TOCYJapCTBEHHOTO 3k3aMeHa 1o xumuu (gaiee — EI'D mo xumun)
UCIIONIL3YETCS TepedeHb (KOoau(pUKAToOp) MPOBEpseMBbIX TpPEeOOBAaHUN K pe3yJabTaTaM OCBOCHUS
OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMBbl CPETHET0 00IEro 00pa3oBaHUs U 3JIEMEHTOB COJCPKAHUS.

IIpoBepsiemblie Ha EI'D o xumuu TpedGOBaHMs K Pe3yJbTATaM 0CBOCHHS OCHOBHOM
o0pa3oBaTeIbHOM NPOrpaMMBbI CpeHero o01ero 06pa3oBaHusA

Kon
NPOBEPsIEMOro
TpeOOBaHUA

IIpoBepsiemble TPeOOBaHUSA K NPeIMETHBIM pe3y/ibTaTaM OCBOEHHSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeIHero 0o01ero o0pa3oBaHusi

1

Brnagenue cucteMor XUuMUYECKUX 3HAHUM, KOTOpast BKIKOYAET:

11

OCHOBOIIOJIATAIOIINE TOHATUS (XUMHUYECKMM DJIEMEHT, aToM, H30TOIIbI,
9JIEKTPOHHAs 000104YKa aToMa, S-, P-, 0-31eKTpOHHBIE OPOUTAIH ATOMOB, OCHOBHOE
U BO3OYXKIEHHOE€ COCTOSHME aroMma, HOH, MOJIEKYyJa, BaJIEHTHOCTD,

3JICKTPOOTPHUIATEIFHOCTD, CTENIEHb OKUCIICHUS, XUMHUUYECKasl CBS3h (O u T-CBA3D
KpaTHbIE CBs3W), THOpHAM3AIMS AaTOMHBIX OpOHWTaned, KpucTaaindeckas
pelieTka, MoJib, MOJISIpHAs Macca, MOJISIpHBIA 00beM, MOJISIpHAsE KOHIIEHTpaLys,
pacTBOphl (UCTUHHBIE, AUCTIEPCHBIE CUCTEMBI), KPUCTAIIOTHIPATHI, YIIIEPOIHbIH
CKeJleT, (pyHKIMOHANbHAsA Tpylna, pajukai, U30Mephl, CTpYKTypHas (opmy:a,
uzoMepust  (CTpyKTypHas, reOMETpUYECKas (uuc-,  TpaHCHU3OMEpHS),
TOMOJIOTHYECKHI P, TOMOJIOTH, YTIIEBOAOPOABI, KHCIOPOI- U a30TCOAEPKAILIIE
COEJMHEHUs, OMOJIOTMUECKH AaKTHBHbIE BellecTBA (YIJIEBOABI, KHUPBI, OENKH),
MOHOMEp, MOJMMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COCIMHEHMS,
KPEKHUHT, pUDOPMHUHI, THUMNBl XUMHUYECKMX  peakuud  (OKUCIUTEIbHO-
BOCCTaHOBUTEIIbHBIE, IK30- U SHAOTEPMHUUECKUE, pEaKI[M HOHHOTO 0OMEHa, TOMO-
U TeTeporeHHble, Oo0paTuMble M HeoOpaTHMbIE), PpacTBOp, 3JIEKTPOIUTHI,
HEJJIEKTPOJIUTBI, JJIEKTPOIUTUYECKAs IHUCCOLMAlUs, CTEIEeHb AUCCOLMALUH,
OKHCIIUTENb, BOCCTAHOBUTENb, JJIEKTPOJIN3, CKOPOCTh XMMHYECKOM pEaKIHH,
XUMHYECKOE PaBHOBECHE)

1.2

TEOPHH M 3aKOHBI (TEOPUS] XUMHUUYECKOTO CTPOCHHSI OPTaHMYECKUX BEIECTB
A.M. BytnepoBa, Teopus JIEKTPOIMTUYECKON Tucconnanuu, [lepruoanuecknii
3akoH [[.1. MenpeneeBa, 3aKOH COXpaHEHHUS] MAacChl), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XUMUW, MUPOBO33PEHUECKNE 3HAHUS, JIEKAITUE B OCHOBE
MMOHUMAaHUS TPUIYUHHOCTH U CHCTEMHOCTH XMMHUYECKUX SBJICHUN, COBPEMEHHBIE
MIPEJCTABIICHUS O CTPOCHUU BEILIECTBA HA aTOMHOM, MOJIEKYJISIPHOM U
HaJIMOJIEKYJIIPHOM YPOBHSX

MyHununaibHOE aBTOHOMHOE 0011eo0pazoBarenbHoe yupesxaenue I umuasust Ne 104 «Kinaccndeckasi rTHMHa3HsD»
Pabouas nmporpamma cpeHero oomero oopa3oBaHus 10 XMMUH (YTIyOJIeHHbIH ypOBEHb)



1.3 NpEaACTaBICHHUA O MEXaHHU3MaX XHUMHYCCKUX peaKuHﬁ, TEPMOANHAMHNYECCKUX U
KMHCTUYCCKHUX 3aKOHOMCPHOCTAX HX IMPOTCKAHUA, O XUMUYCCKOM PABHOBCCHH,
JUCIICPCHBIX CUCTEMAX

14 (dakToIOTMUECKUE  CBEACHHMS O  CBOMCTBAaX, COCTaBe, IOJNyUYCHUH U
0€30I1aCHOM  MCIIOJIb30BAaHMM BAXXHEWIIMX HEOPraHMYECKUX M OPraHUYECKUX
BEIIIECTB B OBITY U IPAKTUYECKOH J1eATEILHOCTH YeJIOBEKA

15 o0muye Hay4dHble TPHUHIMIBI XWMHYECKOTO TIPOM3BOACTBA (HA MpUMeEpe
MIPOM3BOJICTBA CEPHOI KHCIIOTHI, aMMHUaKa, METaHOJIa, IepepadOTKU HEPTH)

2 CdopMupoBaHHOCTH YMEHUH BBISBIIATS:

2.1 XapakTepHble MNPU3HAKM M B3aUMOCBSI3b W3YYCHHBIX IIOHATHM, IPUMEHSITH
COOTBETCTBYIOIIME  TIOHATHS  IPU  ONMCAHUM  CTPOCHMS M  CBOWCTB
HEOPraHWYECKUX U OPraHUYECKUX BELIECTB U X MPEBpallCeHUN

2.2 B3aMMOCBS3b XMMHYCCKMX 3HAHUM C IOHATHUIMH H MNpEACTABICHUAMU AOPYTIUX
npeaIMCTOB JIJIA 0ojlee OCO3HAHHOIO IOHHMAaHHS U OOBICHEHHUSA CYLUIHOCTU
MaTCpHaAJIBHOIO CAUHCTBA MHUpPaA

3 CdopMupoBaHHOCTH YMEHUS UCIIONB30BATh:

3.1 HAaUMEHOBAHUS  XUMHYECKUX COEIMHEHHI MEKTYHapOAHOTO cOor03a
TEOPETHYECKOM W MPUKIAJHOM XHMHHM W TpPUBHAIbHBbIC Ha3BaHUS BEULIECTB,
OTHOCAIIMUXCA K HN3YUCHHBIM KJlacCaM OpraHU4Y€CKUX N HCOPraHUYCCKHUX
COCMHEHUI

3.2 XUMHYECKYI0 CUMBOIIUKY JUIsl COCTaBleHUsI (GOPMYyN HEOPraHUYECKUX BEIIECTB,
MOJIEKYJISIPHBIX M CTPYKTYpPHBIX (pa3BEpPHYTHIX, COKPALLIEHHBIX WU CKEJIETHBIX)
(bopMyJT OPraHMYECKUX BEIIECTB

4 CdopMHpOBaHHOCTH YMEHHUSI KJIACCU(PUITUPOBATH:

41 HEOpPraHUYECKUE BEIIECTBA, CAMOCTOSITEIbHO BBIOMPATh OCHOBAHUS U KPUTEPUU
JUIS KJIacCU(UKALUU U3Y4aeMbIX XUMHUECKUX 00BEKTOB

4.2 OpraHUYECKHE BEIIECTBA,  CAMOCTOATEIBHO BbIOMpAaTh  OCHOBAHMS U
KPUTEPHHU IS KIacCU(PUKAIIMH H3Y9aeMbIX XUMHUUYECKHX OOBEKTOB

4.3 0 Pa3JIMYHBIM MIPU3HAKaM (YHUCITY U COCTAaBY pearupyroluX BEIIECTB, TEIIIOBOMY
3peKTy peakii, U3MEHEHUIO CTETeHEH OKUCICHHS 3JIEMEHTOB, OOPaTUMOCTH
peaKkuy, y4acTUIO KaTaanu3aTopa)

5 CdopMupoBaHHOCTH YMEHHS XapaKTEPU30BaTh dJIEKTPOHHOE CTPOCHHUE aTOMOB (B
OCHOBHOM U BO30Y>KJI€HHOM COCTOSIHMH) U MOHOB XUMHUYECKHX dJIeMEeHTOB 1 — 4
nepuonoB Ilepuogmueckoit cucremsl .M. MenngeneeBa M MX BaJCHTHBIE
BO3MOXHOCTH, HCIIOJIb3ysl TIOHATHS S-, P-, O-3J7eKTpOHHBIE OpOUTAIH,
DHEPreTUYECKUE YPOBHU

6 CdopmMupoBaHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOICTB
XUMHUYECKHX D3JIEMEHTOB M 00pa3yeMbIX HUMHU COCIMHEHUN M0 TepuoiaM u
rpynmnam
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7 ChopMHUpPOBAaHHOCT, YMEHHSI COCTAaBIISATh yPaBHEHUS XHUMHYECKUX PEaAKIUH U
pPacKpbIBaTh UX CYIIHOCTb:
7.1 OKHCJIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMH  MOCPEICTBOM  COCTABJICHUS
AIIEKTPOHHOTO OanaHca 3TUX PeaKkuit
1.2 YpaBHEHHUS pEaKUUi pa3MYHbIX THUIIOB; TOJHBIE M COKpAIICHHbIC YpaBHEHUS
peakuuii MOHHOTO OOMEHa, YYHTBHIBas YCIOBHS, MPH KOTOPBIX 3TH PEaKIUH
UAYT 70 KOHIIA
7.3 peakMii  TUIPOJIM3a, peakIuil  KOMIUIEKCooOpa3oBaHus  (HA  IpuUMeEpe)
THJIPOKCOKOMITJIEKCOB IIMHKA U TFOMUHHUS)
8 CdopMUpOBaHHOCTH YMEHUS TOATBEPKAATH:
8.1 Ha KOHKPETHBIX MpHUMepax XapaKTep 3aBHUCHUMOCTH PEaKIMOHHON CIOCOOHOCTH
OpPraHMYECKUX COCIMHEHHI OT KPATHOCTH U THIIA KOBAJCHTHOM cBsizu (O m -
CBA3H )~ B3apMHOrO BIMSIHUS aTOMOB U TPYIIIT aTOMOB B MOJICKYJIaX, a TAKIKE OT
0COOEHHOCTEH peann3aliy Pa3InIHbIX MEXaHH3MOB IPOTEKAHUS PEaKIIUi
8.2 XapakTepHble  XMMHYECKHME  CBOIMCTBa  BEIIECTB  COOTBETCTBYIOIIMMHY|
OKCIIEPUMEHTAMH U 3aMTUCSIMH YPAaBHEHHI XUMUYCCKUX PEaKIHiA
9 ChopMupoBaHHOCTh YMEHHUSI XapaKTEPH30BATh COCTaB M BaKHEHIINE CBOICTBA
BEIIECTB, NPUHAIISKAIMINX K OIMpPEIeIEHHBIM KJlacCaM H IpyIIaM COeIUHEHUM
(IpocThIe BEWIECTBA, OKCHABI, THIPOKCHABI, COJH, YIJIEBOIOPOJBI, IPOCTHIE
3UpHI, CIUPTHI, (HEHOIBI, ATBACTH/IbI, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIOKHBIC
3(UpPBI, KUPHI, YTIEBOAbI, AMUHBI, aMUHOKHUCIIOTHI, OCTTKH )
10 CdopMUpoBaHHOCTH YMEHHUSI IPOBOJUTH PACUETHI [0 XUMUYECKUM (QopMyliaM U
YPaBHEHHSIM XUMUYECKHUX PEaKINi ¢ UCTIONb30BaHNEeM (hPU3NIECKUX BETUYHH:
10.1 Macchl (0ObeMa, KONMYECTBAa BEIECTBA) MPOAYKTA pPEAKIMH, €CIH OIJHO W3
HMCXOJHBIX BEIIECTB JJAHO B BHJE PAcTBOpa C OMPEACIICHHOM MAacCOBOM J0JIei
PAcTBOPEHHOI'0 BEIECTBA WM JJaHO B U30BITKE (MMEET MPUMECH )
10.2 MaccOoBOW MJIM 00BEMHOM JIOJIM, BBIXOJa IPOIYKTA peaKkIuu
10.3 TETUTOBOTO () (heKTa peaKiuii
10.4 00BbEMHBIX OTHOIIIEHUH Ta30B
10.5 10 HAXO0XKJICHUI0 XUMUYeCcKoi (hOpMyJIbl BELeCTBA
11 Brnanenue cucreMoii 3HaHUI 0 MeTO/IaX HAYYHOTO MO3HAHUS SIBICHUH MPUPOIHI,

HCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax M YMEHHE NMPUMEHATHh 3TU 3HAHUS TPHU
HKCMIEPUMEHTAIbHOM HCCIEAOBAHUN BEIIECTB M I OOBSCHEHHS] XUMHUYECKUX
SBJIEHUN, IMEIOLINX MECTO B IPUPOJIE, TPAKTUUECKOM JAEATEIBHOCTH YEJIIOBEKA U B
TTOBCETHEBHON KU3HU
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12

ChopMHUpPOBAaHHOCTh, YMEHHS MPUMEHSTH (MCIOJIB30BAaTh) 3HAHHMS O COCTABE U
CBOMCTBaxX BEILIECTB AJI SKCIEPUMEHTAIBHON MPOBEPKU TMIIOTE3 OTHOCUTEIBHO
3aKOHOMEPHOCTEH TPOTEKAaHUs XUMHUYECKHX pEaKIUid U TMPOTHO3UPOBAHUS
BO3MOXXHOCTEH HX OCYIIECTBICHHS, CHUCTEMHBIC XUMHYCCKHE 3HAHUSA IS
OOBSICHEHUS! W TPOTHO3UPOBAHUS SIBJICHUI, HMMEIOLIUX €CTeCTBEHHO-HAYYHYIO
PUPO.Y; JUIsl IPUHATHUS TPAMOTHBIX PElIeHUI MpoOIeM B CUTYalUsX, CBSI3aHHBIX
C XUMHEHN

13

ChopMupOBaHHOCTH ~ yMEHHUS IUIAHUPOBATh W NPOBOJIUTH  XUMHUYECKUIA
SKCIICPUMCHT (HOJIY‘-ICHI/IC u HU3YyUCHUC CBOIICTB HCOPTaHHUYCCKUX U
OpTraHU4YCCKUX BCUICCTB, KAUCCTBCHHBLIC PCAKIUU YITICBOAOPOAOB PA3JIMYHBIX
KJIAaCCOB W  KHCJIOPOJCOJEPKAIIUX  OPraHWYECKUX  BEIIECTB,  PEIICHHE
IKCIEPUMEHTAJIBHBIX 33124 10 PACIIO3HABAHMIO HEOPTaHMUECKUX M OPTaHUYECKUX
BEIICCTB) C COOJIFOJICHHEM TpaBUi OE30MAcCHOTO OOpaIleHHs C BEIICCTBAMH U
nabopaTopHbBIM  00OpyaoBaHHeM;  (HOPMYJIHUpPOBATH LEIU  HCCICAOBAHUS;
NPECTaBIIATh B pa3iuuHON (DopMe pe3ysbTaThl SKCIEPUMEHTa, aHAJIHU3UPOBATh
U OIICHUBATh UX JOCTOBEPHOCTh

14

ChopMHUPOBAaHHOCTE  YMCHHS  OCYIISCTBIISTH  IICJICHANIPABICHHBIA  MTOMCK
XUMHUYECKON HH(OPMALIMU B pa3TUYHBIX HCTOUHUKAX (Hay4YHAs U y4eOHO-Hay4YHAas
auTepaTypa, CpelncTBa MaccoBoil uHpopmauuu, ceth VHTEpHET U Hpyrue),
KPUTHYCCKH aHAIM3UPOBATh XUMHUYECKYI0 MH(POPMAIUIO, IepepadaThiBaTh e¢ 1
MCIIOJI30BaTh B COOTBETCTBUU C MOCTaBJICHHOM y4eOHOM 3a1aueit

15

CdopMUpOBaHHOCTh YMEHHUS TIPOTHO3HPOBATh, AHAIM3UPOBATH M OIICHUBATH
MH(OPMALIMIO C MO3ULIUN IKOJIOTUYECKON 0€30MaCHOCTH MOCIEACTBHM OBITOBOM 1
MPOU3BOJICTBEHHON JCSATEIBHOCTH 4YEJIOBEKAa, CBS3aHHONW C TmepepadoTKoi
BEIIECTB; C(POPMUPOBAHHOCTh YMEHUU OCO3HaBaTh ONACHOCTb BO3JEHUCTBUS Ha
JKMBBIC OpPraHW3Mbl ONPCACICHHBIX BCHICCTB, IMOHMMAsA CMBICII I10Ka3aTCIId
IpellebHON JIOMyCTUMOM KOHUEHTpPAllMU, U TOACHATh Ha MpUMEpax CIOCOObI
YMCHBIICHUA W MPEAOTBpaAlICHHUA WX BPCIAHOTO BOSHCﬁCTBHﬂ Ha OpraHusm
yeJioBeKa

Ilepeuenn 3j1eMeHTOB cofepkaHusi, npoBepsieMbIX Ha EI'D mo xumuu

Kon

ITpoBepsieMblii 3JIEMEHT COACPKAHUS

1

TeOpCTH‘lCCKI/IC OCHOBBI XUMHUH

11

Crpoenne BemectBa. CoBpeMeHHass MOJENIb CTpOeHus artoMa. PacnpeneneHue
9JIEKTPOHOB IO HEPreTHYecKuM ypoBHsIM. Knaccudukanms XMMHUYECKHX 3JIEMEHTOB.
OcoOeHHOCTH CTPOEHUSI DHEPreTUYECKUX YpPOBHEH aToMoB (S-, P-, d-21IE€MEHTOB).
OcHOBHOE U BO30YXIECHHOE COCTOSIHHSI aTOMOB. DJIEKTPOHHAst KOH(UTypaius aroma.
BasnieHTHBIE 3JIEKTPOHBI

1.2

[lepuonnueckas cucremMa xumuueckux sieMeHToB J[.M. MenaeneeBa. dusnyeckuit
cMmbica Ilepuonnueckoro 3akona /.M. MenpeneeBa. IIpuumHbl M1 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB DJJIEMEHTOB M HUX COCIMHEHUM 0O IEpUOJaM U TPYIIIaM.
3aKOHOMEPHOCTH B U3MEHEHHHM CBOMCTB MPOCTHIX BEIECTB, BOJOPOIHBIX COCAMHEHUH,
BBICIIUX OKCUIOB U TUAPOKCUIOB
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13

BanentHocts. DnekTpooTpuniateibHOCTh. CTEreHb OKUCICHUS

14 Buapl xumMuueckod cBsi3u (KOBaJICHTHAsl, MOHHAs, METAJUIMYECKasi, BOJOPOJHAS) U
MEXaHW3MBl €€ O00pa3oBaHHs. MEKMOJEKYISIpHbIC B3aUMOJCHCTBUS. BerecTBa
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHMs. THUIBl KPUCTANIMYECKUX PELIETOK.
3aBUCUMOCTb CBOMCTBA BELLIECTB OT THIA KPUCTATUINYECKON PEIIETKH

15 Xumunueckas peakius. Knaccudukanums XUMHUYECKHUX peakuuil B
HEOPraHMYECKON U OPraHN4eCKON XUMHUU. 3aKOH COXPAaHEHHS MACChl BELLIECTB

1.6 CKOpOCTh peakiliu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (PAKTOPOB

1.7 TemnoBbie 3¢ pexThl XuMuYecKHX peakiuid. TepMOXUMHYECKUE YpaBHEHUS

18 OOparuMble peakuuu. XuMmudeckoe paBHoBecwe. (DakTopel, BIUAIOLIME HA
cocTosiHhe XxuMuueckoro pasHosecus. [Ipunuun Jle llarense

1.9 Onexrpoautuyeckas auccounanus. CuibHble U ciadble 1eKTpoiauThl. Cpesa BOIHBIX
pPacTBOPOB BEILIECTB: KUCIasi, HEUTpallbHas, wenoyHas. Ctenenp qucconuanuu. Peakyun
HMOHHOr0 0OMeHa

1.10 I'unponus coneit. Monnoe npoussenenue Boasl. Bogopoausiii nokasarens (pH)
pacTtBopa

111 CriocoObl  BbIpa)ke€HHMsI KOHILIEHTPAllMM pPAacTBOPOB: MaccoBas JOJs PACTBOPEHHOI'O
BELIECTBA, MOJIApHAs KOHILEHTpauus. HacelllleHHble ¥ HEHACBIIIEHHbIE PacTBOPBI,
pactBopuMocTh. Kpucramioruaparst

1.12 OKUCIINTENbHO-BOCCTAHOBUTENIbHBIE pEaKIUu. [ToBenenue BEILIECTB
B CpeZlax C pa3HbIM 3HaueHueM PH. Mertobl anekTpoHHOro 6anaHca

1.13 DNEeKTPOJIN3 paCTBOPOB U PACILIIABOB COJICH

2 OCHOBBI HEOPraHWMYECKON XUMHU

2.1 Knaccudukanus Heopranmdeckux coeauHeHuidl. HomeHknatypa HeOpraHWYeCcKUX
BELIECTB

2.2 XUMUYECKHE CBOWMCTBA BAKHEHIIMX META/NIOB (HATPUM, KanWii, Kalbl[Ui, MarHum,
AJIFOMUHUM, LIHHK, XPOM, JKeJIe30, Me/ib) M X coeauHeHuil. O0mmue crocoOb! MoTy4yeHHs
METAJIJIOB

2.3 XUMHUECKHE CBOMCTBA BaKHEHIIMX HEMETaJUIoB (TaloreHoB, cepbl, a3ora, ¢ocdopa,
yriepoja U KpeMHMsS) M MX COeAMHEHHH (OKCHJOB, KHCIOPOJCOAEP)KAIIUX KHUCIOT,
BOJIOPOJHBIX COCTUHECHH )

2.4 I'enernueckas CBSI3b HEOPraHUYEeCKuX BEIIIECTB, MIPUHAJIKAIIHNX K
Pa3IMYHbBIM KJaccaM

2.5 Wnentudukanus HeopraHndeckux coenuHeHuil. KauecTBeHHbIE peaklnu Ha
HEOpraHMYEeCKHe BEIIeCTBa U HOHbI

3 OCHOBBI OPraHHUYECKOW XUMUHU

3.1

OCHOBHBIE T0JIOKEHUS TEOPUH XUMUYECKOTO CTPOCHUSI OPTaHUUYECKUX COeTUHEHNH A. M.
BbytnepoBa. YriepoaHblil CKeJleT OpraHMYecKod MoJieKynbl. KpaTHOCTh XMMHUYECKOU
cBsi3u, O~ mp T-CBA3H, Sp3-, sz-, Sp- rubpuau3anuu opouTaseii aToMOB yriiepoja.
3aBUCHUMOCTb CBOMCTB BEILECTB OT XMUMHYECKOI'O CTPOECHMSI MOJIEKyJd. ['omosnoru.

I'omonornueckuit psa. 3omepust u n30Mepbl
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3.2

[Tonsitne 0 (yHKIMOHATHHOU rpynne.  OpueHTaIMOHHbBIE ahdexTs
3aMECTUTENEH

3.3

[IpencraBnenre o  kiaaccuuKanmuu  OpraHMYecKHX  BemecTB. HomeHknartypa
OpPraHMYECKUX COCTUHEHHM (CcHcTeMaTHuecKas) U TPUBUAIbHbIC Ha3BaHUS BaXKHEHIIMX
Mpe/ICTaBUTENIeH KJIACCOB OPraHUYECKHUX BEIIECTB

3.4

CBoOoTHOpAIMKATBHBIN U HOHHBIA  MEXAHU3MBbI peaKiuu. [Tonsitue
o Hyksieopusie u snekrpoduie. [paBuino Mapkosaukosa. [IpaBuio 3aitiiera

3.5

Ankanpl. XWMHYECKHE CBOMCTBA aJIKaHOB: TaJIOr€HUPOBAHUEC, IOCTHAPHUPOBAHUC,
TEPMHUYCCKOE PA3JIOKCHUEC, KPCKHUHI, M30MCpU3alUsd, T'OPCHUC. HonyquHe AJIKaHOB.
HHKJ’IO&J’IK&HBI. CHGHI/I(i)I/IKa CBOMCTB IIMKJIOAJKAaHOB C  MaJIbIM pasMCcpoM  IHKJIA.
PeaKHI/II/I IMPUCOCAUHCHUSA U paJUKAJIbHOI'0 3aMCIICHUSA

3.6

Ankenbl. XHMHYECKHE CBOHCTBA: peakUUM IPUCOEIUHEHUs (rajJoreHupoBaHHeE,
TMJIpUPOBAaHUE, TUAPOTAIOTCHUPOBAHUE, TUApATallys), TOPEHUs, OKUCJIECHUA U
nonumepu3anyn. [IpomblieHHbIe U Ta00PaTOPHBIE CITOCOOBI MOTYYEHHS aJTKEHOB

3.7

AsnkagueHbl. XHMHWYECKHE CBOMCTBA  QJIKAQJUEHOB: PEAKUMH  IPHUCOCIUHEHUS
(rugpupoBaHMe, TallOTEHUPOBAaHUE), TOpeHus U nonuMepusanuu. I[lomyuenue
aJIKaJIEHOB

3.8

AnkuHbl. XHMMHYECKHE CBOMCTBA: pEaKIMU MPHUCOCIUHEHUS (TajJoreHHpOBaHUE,
TUAPUPOBAaHUE, THApaTalMs, TUIPOTaJIOTEHUPOBAHME) KaK CIoco0  MOJIy4YEHHs
IIOJIMMEPOB U JIPYTUX MOJE3HBIX NMPOAYKTOB. Peaknuu 3amenenus. I'openue aneruieHa
KaK HMCTOYHHK BBICOKOTEMIIEPATypHOI'O IUIAMEHW I CBApKH W PE3KH METaJUIOB.
IIpuMeHeHue anernuieHa

3.9

Apenbl. XUMHMUECKHE CBOICTBa O€H305a: peakuuu 5SJIEeKTPOPUIBLHOTO 3aMEIIeHHUs,
MpUCOEAUHEHNs (THAPUpPOBaHUE, rajioreHuponanue). Peakuus ropenus. Oco6eHHOCTH
XUMHUYECKUX CBOUCTB ToJryosia. [Tomyuenue 6enszona. OCOOEHHOCTH XUMHUYECKHUX CBOWUCTB
crupona. [Tommmepuzanus ctuposna. CriocoObI MOTy4eHHS ¥ MPUMEHEHUE apOMaTHIECKUX
YIJIEBOAOPOAOB

3.10

Cnuptsl. [IpenenbHble 0IHOATOMHBIE CIIUPTHI. XUMUYECKUE CBOMCTBA: B3aUMO/IEHCTBHE
C HaTpueM Kak CHoco0  yCTAaHOBJIEHHS  HaJW4Msl  THJAPOKCOIPyHNbI, €
raJIor€HOBOJIOPO/IAMU ~ KaK  Croco0  TMONY4eHHsl  pacTBOpUTENEH, BHYTpU- U
MEXMOJIEKYJIsIpHas neruaparanus. Peakuus ropenus. IlomydeHue sTaHOsa: peakuus
OpO’KE€HHs TJIIOKO3bl, TUApaTalus OJTUJEHA. OTWUJICHIJUKOIb U TJUIEPUH Kak
MIPEACTABUTENH NPEIEIbHBIX MHOIOATOMHBIX CIIUPTOB

3.11

®enon. XuMudeckue cBOMCTBa peHoa (peakluu ¢ HaTpUEeM, THAPOKCUIOM HaTpHs,
o6pomom). Ilonyuenue genona

3.12

Anpneruapl. XHUMHUYECKHE CBOMCTBAa TMPEACNIBbHBIX albJECTUIOB: THAPUPOBAHUE;
KaueCTBEHHbIE pEeaKIIMM Ha KapOOHUIIBHYIO TPYMITY (peakiusi «cepeOpsHOTo 3epKaiay,
B3aumojeiicteue ¢ ruapokcugom menu (l1). TlomydeHue mpeaenbHBIX ambIeTHIIOB:
OKHCJICHUE CIUPTOB, TUIpaTaIus aneTujeHa. AIETOH KakK MpEeICTaBUTETh KETOHOB.
Oco0eHHOCTH peaKIny OKUCTICHHS alleTOHa
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3.13

Kap6oHoBBI€ KHCITOTHI. XUMUYECKHE CBOWCTBA MTPEIEIbHBIX OTHOOCHOBHBIX KapOOHOBBIX
KuciaoT. OcoOEHHOCTH XUMHYECKHX CBONCTB MYpaBbUHOM KuCIOThL. [lomyuenue
IpellebHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCJIGHHE aJKaHOB, AaJKEHOB,
MEPBUYHBIX CIUPTOB, allbACTUIOB. Briciiue npeneiabHble U HenpeaeabHble KapOOHOBbBIE
KHUCIIOThI

3.14

Crnoxnbsle 3pupsl 1 xupbl. CrocoObl MOMXy4eHUS CIOXKHBIX 3¢pupoB. OOpaTUMOCTh
peakuuu stepudukanuu. [IpuMeHnenue cioxHbIX 3(UPOB B MULIEBOM U MapproMepHOH
HIPOMBIIIICHHOCTH. JKUpbI KakK Cl0XHbIE 3(UpBI [NIMLEpUHA U BBICHIMX KapOOHOBBIX
KHUCJIOT. XUMHUYECKUE CBOWCTBA JKUPOB: TMIPUPOBaHHE, OKHCIeHHE. ['maponus, wim
OMBUIEHHE, JKUPOB KaK CI10COO IMPOMBIIIIEHHOTO MOIY4Y€HUS COJIeH BBICIINX KapOOHOBBIX
KUCIIOT. MBIJIA KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT

3.15

XUMUYECKUE CBOMCTBA TJIFOKO3bI: PEAKLMU C YYaCTUEM CIUPTOBBIX U aJbJETUIHON
rpynn M MOJOYHOKHUCIOe Opoxenue. IIpuMeHeHue TIIOKO3bI, €€ 3HAaYeHHEe B
JKU3HEACATSIbHOCTH OpraHusma. Jucaxapuipr: caxaposa, ManbTOo3a.
BoccranaBnuBaroniye 1 HEBOCCTaHABIMBAIOIIUE AUcaxapuabl. [ MApOIU3 1ucaxapuiosB.
[Tonucaxapuael: Kpaxmani, IUKoreH. CTpoeHre MaKpOMOJIEKYJT Kpaxmalia, IIIMKOreHa 1
EeJUTI0J103bl. DU3NUECKHE CBOMCTBA KpaxMalla M LEJUIFOI03bl. XUMUYECKUE CBOMCTBA
Kpaxmayia: THUIpPOJIM3, KAYECTBEHHAs pEakUus C HOJOM. XHMHYECKHE CBOMCTBA
[EJUTIONO3BL: TUAPOIH3, ToydeHue d(hUpoB 1euTioao3bl. [loHATHE 00 MCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIH IIEJIK)

3.16

AMUHBI. AMHHBI KaK OPraHUYeCKHE OCHOBAHHMS: PEAKIIMH C BOIOH, KUCIOTAMH, PEAKIIHS
TOpPEeHHUs. AHWIMH KaK MPEICTAaBUTEIb apPOMATUYCCKIX aMHUHOB. XMMHUYECKHE CBOMCTBA
aHWJIMHA: B3aUMOJICHCTBUE C KHUCJIOTaMH, OpOMHOW BOjOH, okucienue. [lomydyenue
AMHUHOB AJIKUIIMPOBAHUEM aMMHakKa u BOCCTAaHOBJICHUEM HUTPOIMIPOU3BOAHBIX
YTIJIEBOAOPOIOB

3.17

AMHMHOKHUCIIOTHI ¥ O€JTKH. AMHUHOKHUCIIOTHI Kak aM(OTEPHBIC OPTaHUYECKUE COSTUHEHUSI.
OcHOBHBIE aMUHOKHCIOTHL, OOpasyromue Oenku. XUMUYECKHE CBOWCTBAa OEJIKOB:
TUAPOIN3, JeHATYpallis, KadeCTBEHHbIE (IIBETHHIE) PEAKIIUU Ha OEIKU

3.18

CrtpoeHue M CTPYKTypa IMOJMMEPOB. 3aBUCHUMOCTh CBOWCTB IOJUMEPOB OT CTPOCHHUS
MoJiekya. OCHOBHBIE CITOCOOBI MOJyYEHHsI BBICOKOMOJIEKYIISPHBIX COCIMHECHUI:
peakuuM  MOJMMEpHU3aluy U NoJauKoHAeHcau. Kinaccugpukaiys BoJIOKOH

3.19

Wnentudukanus OpraHUYeCKuX COCIMHEHUM. Pemenue
DKCIIEPUMEHTAIIBHBIX 33/1a4 HAa PACIIO3HABAHUE OPTaHUYECKUX BEIIECTB

3.20

I'eneTmueckas CBI3b MCXKIY KilaCCaMU OPraHUu4CCKUX COC)II/IHGHI/Iﬁ

XUMHS U )KU3HD

4.1

XuMus B OBceqHEBHOM ku3HM. [IpaBuia OezonacHoOi pabOThl C €IKUMH, TOPIOYUMHU U
TOKCHUYHBIMH BEILIECTBAMH, CPEICTBAMH OBITOBON XUMHH

4.2

Xumus U 340poBbe. XUMHS B MEIULMHE. XUMUSA U CEIIBCKOEC XO3SMCTBO. XUMHSA B
MPOMBINUIEHHOCTH. XUMHSI M SHEpPreTUKa: MPUPOJTHBINA U MOMYTHBIN HeQTIHOM ra3bl,
UX COCTaB M ucnojb3oBaHue. CocraB HePTU U ee nepepadboTka (IPUPOIHbIE HCTOUHUKH
yIIEBOIOPOIOB)
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4.3

XuMUs 1 3KOJIOTUsl. XUMUYECKOE 3arpsA3HEHNUE OKPYKAIOIIEH CPEABI U €T0 MTOCIEACTBHUS.
Oxpana rtuapochepsl, mTouBbl, arMmochepbl, (uopsl U (ayHbl OT XHUMHYECKOTO
sarpsisHeHus. [IpobieMa 0TX010B ¥ TOOOYHBIX MPOAYKTOB. AJIbTEepPHATUBHBIC HUCTOUHUKH
SHEPruu

4.4 OO61ue npeAcTaBieHUs: O MPOMBIIUIEHHBIX CIIOCO0aX MOTYYSHHsS] XUMHUUECKUX BEIECTB
(Ha mpuMepe NPOU3BOJCTBA aMMHaKa, CEpHOM KHUCIOTHI). YepHas u IBEeTHas
Metamyprus. CTekio W CHUJIMKaTHAs I[POMBIILJICHHOCTb. [TpombinienHas
opraanueckas xumus. ChIpbe I OPraHUYECKON MPOMBIIIEHHOCTH

S) Turmel pacyeTHbIX 3a1a4

5.1 Pacuersl Mmacchl BemiecTBa Wik 00beMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEILIECTBA,
Macce Wik 00beMy OJJHOTO U3 YJaCTBYIOLIUX B PEAaKIIMU BEIIECTB

5.2 PacueTsl TeruioBoro 3¢ dexra peakiuu

5.3 PacyeTbl 00beMHBIX OTHOIIIEHUH ra30B MPU XUMUYECKUX PEAKIUIX

54 Pacuersr Maccel (00beMa, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIUH, €CIH OHO U3
BEIIIECTB JJaHO B U30BITKE (MMEET IPUMECH )

9.5 Pacuersl mMaccoBoil miaM 0OBEMHOM JOJIM BbIXOJA IMPOJAYKTa pPEaKUUU OT
TEOPETUIECCKH BO3MOXKHOTO

5.6 Pacuersr mMaccol (0Obema, KOJUYECTBA BEIIECTBA) MPOJAYKTA PEAKIUHU, €CIU OJHO W3
BEILIECTB JIaHO B BHUJE pPacTBOpa C ONPEACIECHHOM MAacCOBOM JOJEH PACTBOPEHHOIO
BeIeCcTBa

5.7 Pacuerst ¢ wucCHoIB30BaHUEM MOHATUH  «MaccoBas  JOJS»,  «MOJISIpHAs
KOHIISHTPAIUS», «PACTBOPUMOCTH

5.8 Haxoxnenne mMonexymnsipHOr (HOpMyIbl OPraHUYECKOro BEIIECTBA MO €ro MJIOTHOCTH U

MAacCCOBBIM JOJISIM 3JIEMCHTOB, BXOASAIIMX B €ro COCTaB, WM IO MPOAYKTAM CropaHus
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