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1. Pe3yabTaThl 0CBOCHHMS Kypca BHEYPOYHOM eSATEIbLHOCTH

IIGHTCJIBHOCTL 06yqa}oumxc;1 Ha 3aHATHAX BHGypO‘-IHOfI ACATCIIbHOCTU HAIIpAaBJICHA HA
JOCTHIKCHHEC O6y‘laI-OH_II/IMI/ICSI JIMYHOCTHBIX PE3YJIbTATOB, OTPAKAIOIIUX

1) chopMHpPOBAaHHOCTH OCHOB CaMOPA3BHTHS M CaMOBOCIIHTAHHUSA, CIOCOOHOCTH K
CaMOCTOSITCILHOM, M OTBETCTBEHHOM JCSITEIHLHOCTH,

2) HaBBIKHW COTPYAHUYCCTBA CO CBCPCTHUKAMMU B ITIO3HABATCIIBHLIX BUJAX ACATCIbHOCTHU,

3) TrOTOBHOCTH M CHOCOOHOCTh K OOPa30BaHMIO, B TOM YHUCIEC CaMOOOpa30BaHHIO, HA
MPOTSKEHUH BCEH KU3HU; CO3HATEILHOE OTHOIICHHUE K HEMIPEPHIBHOMY 00Pa30BaHHUIO;

4) oco3HaHHBIA BBIOOp Oymymieil mpodeccid W BO3MOXKHOCTEH —peanu3anuu
COOCTBEHHBIX JKU3HEHHBIX IUIAHOB; OTHOIICHUE K MPO(ECCHOHAIBHOM JeSITeTbHOCTH;

MeTaHpeI{MeTHHe pPE3yJbTaTbl OCBOCHUA IIPOTrPpaMMbI BHeypquoﬁ ACATCIIBHOCTHU
OTpaXaroT:

1) yMeHHE CaMOCTOSTENILHO ONPEICIsTh eI ACATENbHOCTH M COCTABJIAThH ILIAHBI
JESTEIbBHOCTH;  CAaMOCTOSTEIbHO  OCYILECTBISATh, KOHTPOJUPOBATH M  KOPPEKTHPOBAThH
NeSITeIbHOCTD; UCIOJIb30BATh BCE BO3MOYKHBIE PECYPCHI JUIsl JOCTHXKEHUS ITOCTABICHHBIX IleNeil
U peajn3aluy IIaHOB JEATEIbHOCTH;

2) yMeHHE TPOJYKTHBHO OOIIAThCS M B3aUMOJCHCTBOBATH B MPOILIECCE COBMECTHOM
NeSITeIbHOCTH, YIUTHIBATH MTO3UIMU APYIHX YIACTHUKOB JI€ATEILHOCTH,

3) BJIaJJCHUC HaBbIKaMU HOSHaBaTeHBHOﬁ, yqe6HO'HCCHCHOBaTeHBCKOﬁ ACATCIIbHOCTH,
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATCIIBHOMY ITIOUCKY MCETOJOB PCHICHUA IPAKTUYCCKUX
3a71a4, MIPUMCHCHUTIO PA3JIMYHBIX MCTOJ0B ITO3HAHMA,

4) rOTOBHOCTh U CHOCOOHOCTH K CAMOCTOSITEIbHON HH(POPMAIIMOHHO-TIO3HABATEIBHOMN
JESTENIbHOCTH, BKIIIOYash YMEHUE OPHEHTHUPOBATHCS B PA3IUYHBIX HCTOYHHUKAX HH(POpMAIUH,
KPUTUYECKH OIEHUBATh M HHTEPIPETUPOBATh HHPOPMALMIO, TOIYy4aeMYI0 W3 Pa3THYHBIX
HMCTOYHHUKOB;

5) yMeHHEe UCIONb30BaTh CpeACTBA HWHOOPMAIMOHHBIX M KOMMYHHKAI[HOHHBIX
texHojoruit (manee — WKT) B pemieHun KOTHUTHBHBIX, KOMMYHUKATHBHBIX U
OpraHU3alMOHHBIX 3a/1a4.

2. Conep:kaHHe Kypca BHEYPOUHOI JesITeTbHOCTH
¢ ykazanueM GopM OpraHu3anuu U BUIA0B IeSITeIbHOCTH

Teopust cTpoeHUsI OpraHUYECKUX COETUHEHUI: TOMOJIOTUS M U30Mepus (CTPYKTYpHast U
POCTpaHCTBEHHAas ). B3auMHoe BiusiHUE aTOMOB B MOJIEKYJIax.

Tunbl cBsizell B MOJEKylIax OpraHWYecKHX BemlecTB. [HOpuIu3anus aTOMHBIX
opbuTaneit yriepoaa. Panukan. @yHkunoHalbHas rpynmna

VYcTaHOBIIEHHE MOJIEKYJISIPHOH M CTPYKTYpHOU (hopMysbl BemecTBa (IO HU3BECTHOM
MaccoBOH J10Jie 3JIieMeHTa B obmiei Gopmyiie Kiaacca, o JaHHBIM I HAXOXKIACHUS UCTHHHON
MOJIEKYJISIPHOM Macchl M 0011ei opmyse Kiacca)



Pacuétel  maccoBoit  nmonm  (Macchl) XMMHUYECKOTO  COCAMHEHUSI B  CMECH
(koMOMHUPOBAHHBIC 33/1aYU Y€PE3 CHCTEMY YpPaBHEHU)

Pacu€rbl MaccoBol nonM (Macchl) XMMUYECKOTO COEIMHEHUS B CMECH (3aJayd Ha
napasuiesbHble peakiu) Pacyérsl 00bEMHBIX OTHOLIECHHUH ra30B MPU XUMHUECKUX PEaKIMsIX

KoBasienTHass xumuueckas CBs3b, €€ PAa3HOBUAHOCTH W MEXaHH3MBI 00pa30BaHUS.
XapakTepUCTUKH KOBAJICHTHON CBA3M (MOJSPHOCT W DSHEprus cBs3u). VoHHas CBA3b.
Meraumueckas cBs3b. BomoponHas cBs3b. BemiecTtBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO
cTpoeHHUs. THUIl KpUCTAIMYECKON pelETKH. 3aBUCUMOCTh CBOMCTB BEILIECTB OT UX CTPOECHUSI.

CrpoeHue 37eKTPOHHBIX 000JI0YE€K aTOMOB 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB: S-,
p- u d-a5eMeHThl. DieKTpoHHas KoHpurypamus atoma. OCHOBHOE ¥ BO30YKAEHHOE COCTOSHHS
aTOMOB cocTtaBa M crpoeHus Kiaccudukanus HeopraHmdeckux BemiecTB. HomeHkiarypa
HEOPraHMYECKUX BEIIECTB (TpUBUAIbHAS U MEXKIYHAPOIHAs)

Pacuers! 1o TCPMOXUMHUYCCKHUM YPAaBHCHUAM PCAKIINU.

Peakuuu, noarsep:karolme B3aMMOCBSI3b OpraHUUECKUX COeIMHEHUH (YIJIEeBOAOPO/IbI)
Pacuérel ¢ WCHONB30BaHUMEM IIOHATUM «PACTBOPUMOCTBY», «MaccoBas JOJIsI BELIECTBA B
pacTBope».

Pacuérel macchl (00bEMa, KOIMMYECTBA BEILIECTBA) MPOAYKTOB PEAKLIUH, €CIH OJHO W3
BELIECTB JJaHO B U30BITKE (MMEET IPUMECH ).

Pacuetsl Macchl (0ObeMa, KOJIMUYECTBAa BELIECTBA) MPOIYKTAa PEaKIMH, €ClId OJHO U3
BEILIECTB JIaHO B BUJIE PACTBOpa C OINPENEIECHHOW MAacCOBOW J0JEH PacTBOPEHHOIO BELIECTBA
Pacuérsl MaccoBoil uiaM OOBEMHONH J0NM BBIXOAA MPOAYKTAa PpEaKUUU OT TEOPETUUYECKH
BO3MOKHOT0.

Knaccudukanus opranmdeckux BemiecTB. HoMeHKnaTypa OpraHMYeCKHUX BEILECTB
(TpuBHANbHAS U MEXAYHAPOAHAS)

OnexTpooTpuuaTeNbHOCTh.  (CTENEHb OKHUCIEHUS M BAJIEHTHOCTh XHMUYECKHUX
HJIEMEHTOB

3aKOHOMEPHOCTH M3MEHEHHUS] XMMUYECKHUX CBOWCTB AJIEMEHTOB M MX COEIUHEHUI 1O
nepuogam u rpynmnaMm. OOmas xapakrepuctuka MertamwioB IA-IIIA rpynn B cBsizu ¢ ux
nosoxenueM B llepuogmyeckod cucreme xumuueckux oanemeHntoB J[.M. Menneneesa u

OCOOCHHOCTSIMU CTPOCHUA NX aTOMOB.

XapakTepucTuKa TEPEeXOAHBIX AJIEMEHTOB - MEIH, IMHKa, Xpoma, jKele3a - 1Mo HX
nonoxkeHuto B llepumoamueckord cucreme xumuueckux osnemMeHToB [[.M. MengeneeBa u
O0COOEHHOCTSIM CTPOEHMSI UX aTOMOB.

OO6mas xapakrepuctuka HemetaioB [VA-VIIA rpynm B CBS3M ¢ MX MOJOXXEHUEM B
[Tepmonnueckoii cucremMe xumudeckux d3yemeHToB J[.M. MenneneeBa W 0COOEHHOCTSIMU
CTPOEHHUSI UX aTOMOB

XapakTepHble XMMHYECKHME CBOMCTBA YIVIEBOJOPOJOB: aJKAaHOB, LHKJIO- AJKAHOB,
QJIKEHOB, TUCHOB, aJIKWHOB, apOMAaTHYECKUX YIIeBOAOPOAOB (OeH30sia U rOMOJIOTOB O€H307a,
ctuposna). OcHOBHBIE CTIOCOOBI OyYEHHUs YIIIEBOAOPOI0B (B abopartopun) MouHsblil (mpaBusio
B.B. MapkoBHHKOBA) U paJuKalbHbIe MEXaHU3MbI PEAKIIUN B OPraHMUECKOW XUMUHU

Peaknun okncanTENbHO-BOCCTAHOBUTEIBHBIE

Krnaccudukanys XuMHUECKUX peaklfii B HEOPraHMUECKON U OpraHu4ecKol XUMHH
Pacuérbsl Macchl BemiecTBa WM 0ObeMa Ia30B 10 M3BECTHOMY KOJIMYECTBY BEIIECTBa,
Macce Ui 00bEMY OJTHOTO U3 YUaCTBYIOIUX B pEaKIMU BEIIECTB



XapakTepHble XUMHUYECKHE CBOWCTBA MPENEIbHBIX OJHOATOMHBIX W MHOTOATOMHBIX
CIHUPTOB, (PeHoma. XapakTepHble XUMHUECKUE CBOMCTBA allbJACTHIOB, MPEICIbHBIX KapOOHOBBIX
KHCJIOT, CIIOXHBIX 3(GupoB. OCHOBHbIE CHOCOOBI TOJYYEHHUS KHCIOPOJCOJEPKAIIUX
OpPraHUYECKUX COCIMHECHHH (B J1TAOOPATOPHH ).

KauecTBeHHBIC peakiMd Ha HEOpPraHWYEeCKHEe BEIIeCTBA W WOHBIL. KadecTBEHHBIC
pEaKIMK OPTaHUYECKUX COCTUHCHUN

Peakmuu, moaTBEepKIAIONINE B3aUMOCBSI3b OPraHNYEeCKUX COCTUHEHUIMA

KavecTBeHHBIE peaklMu Ha HEOpPraHMYECKUE BEIIeCTBA M HOHBI. KadecTBeHHbIE
pPEaKIuu OPTaHUYECKUX COCTUHECHUIN

Peakuuu, noaTBepxKAarOIINE B3aMMOCBSI3b OPraHUYECKUX COEIUHEHUI

Peaknum okucInTeIbHO-BOCCTAHOBUTEIIBHEIC

DIEKTPONUTHYECKAsT JIUCCOLMALIUS 3JIEKTPOJUTOB B BOJHBIX pacTBOpax. CuibHbBIE U
ciabple JIeKTPOIUTHI. Peakiinu noHHOro oOMeHa.

Baxneiimme crnocoObl MOJy4YeHHS] aMUHOB M aMHHOKHUCIIOT. BHOJOTMYEeCKH BaKHBIE
BEIIECTBA: KUPBI, YIIIEBObI (MOHOCAXAPH/IBI, TUCAXAPHIbI, TOIHUCAXAPUIBI), OCTKU

XapakTepHble XMMHUYECKHE CBOMCTBA a30TCOACPIKAIIMX OPraHMYECKHX COCIMHEHUMN:
aMUHOB U aMHUHOKHCJIIOT.
XapakTepHble XMMHMUYECKHE CBOWCTBA OCHOBAaHMM M aMQOTEpPHBIX TI'MIPOKCHIOB.

XapaKTepHHe XHUMHYECKHE CBOMCTBA KHCJIOT.

XapakTepHble XHMHYECKHE CBOMCTBA CONIEH: CPEOHHMX, KHCIBIX, OCHOBHBIX;
KOMIUIEKCHBIX (Ha MpUMepe THAPOK- COCOCIUHEHHUIN aIFOMUHUS U IUHKA). DIIEKTPOIUTHIECCKAs
JIUCCOLIMAIIMS SJICKTPOJIUTOB B BOAHBIX pacTBopax. CHIIbHBIC U ClIa0ble AJICKTPOJIUTHI. Peakuuu
HOHHOT'0 0OMeHa

XapaKTepHHe XHMHYECKHE CBOMCTBA NpeaAC/IbHBIX OAHOATOMHBIX W MHOI'OATOMHBIX
CIIMPTOB, (1)CHOJ13., AJIbACTU OB, Kap6OHOBLIX KHCJIOT, CJIOXHBIX 3(1)I/IpOB. Baxknetimme crocoObl
MOJIYYCHHA KUCIIOPOACOACPIKAINX OPraHNICCKUX COGI[I/IHGHI/Iﬁ

HaquHe METOJBI HCCICOAOBAHUA XUMHUYCCKHX BCIICCTB U npeBpameHI/Iﬁ. MeTOI[I)I

pa3aeneHus CMecer U OYMCTKU BEIIECTB.
[TonsiTHe o MeTayuTypruu: o0IIKe CrocOObI MOJIyYE€HUS METAIIIOB.

OOmue  HayyHble NPUHLUIB  XMMHUYECKOTO  MpPOM3BOJACTBA (Ha  IpHUMeEpe
IPOMBIIIJIEHHOTO MOJIyY€HUS aMMHUaKa, CEpHOW KUCIIOThI, METaHOJa). XUMHUYECKOE 3arpsi3HEeHHE
OKpY’KallIllel cpeapl M ero mnociuenctsus. lIpupoaHele HMCTOYHMKHM YIVIEBOJOPOJOB, HX
nepepadboTKa.

[IpaBuna paboter B maboparopun. Jlaboparopnas mocyma u obopynoBanue. [IpaBuia
0€30MacHOCTH TMPH paboTe C EIKUMH, TOPIOYMMH W TOKCHYHBIMH BEIIECTBAMH, CPEICTBAMHU
OBITOBOI XUMUH.

BricokoMouneKyspHble coelMHEHUs. Peakunun nmojmMepu3alnuy ¥ NOJUKOHIEHCALNH.
ITonmumepsl. [macTtmaccsl, BONOKHA, KaydyKH

Dopmbl hopm opeanuzayuu y4eOHbIX 3AHAMUN:
e Oecemnl;
e TIPAKTHUYECKUE 3AHATHS;
e aHaNIM3 ATbTEPHATHBHBIX CUTYAIIHIA,
e paboTa B mapax v UHIUBUAYAIbHO;



e  BBINOJIHEHUE PadOT MO 33JJaAHHOMY aJITOPUTMY;
e MPaKTUKYM MO pemeHuto 3aaanuii EI'D 1 u 2 yactu

Buasbl BHEYpOUHOU AEATEIBHOCTH:
-MO3HaBaTeIbHAs: CO3JIaHNE KJIACTEPOB, CO3IaHUE HHTEIIEKT-KapT, pa3paboTKa alrOpUTMOB;
- MPOOJIEMHO-TIIEHHOCTHOE O0IIIeHHE, B3aUMOOOYICHHE;
- CaMOJIMarHOCTHKAa C(OPMHUPOBAHHOCTH IMPEAMETHBIX JEUCTBHH W YCBOCHHS MPEAMETHBIX
3HAHUM.
IIpomexyTounas arrecTauus. [uarnocruueckas padoTa.
3. TemaTuyeckoe MJIAHMPOBAHUE

Ypoenu croocnocmu 3adanuii: b - 6azoewiii; [1- nosviuwennviil;, B — evicokuil ¢ coomeememeuu co cneyuguxayueti EI'D no
Xumuu

Ne Ne YACTDb 1
3aHsi | 3a7a
TS | HUSA

EI'D

1 12 Teopust cTpoeHUsI OPraHUIECKUX COSTMHEHUI: TOMOJIOTHS U N30MEPHS b
(cTpyKTypHas ¥ IPOCTPaHCTBEHHAs). B3anMHOe BIUSHUE aTOMOB B MOJIEKYJIax.
Tumsl cBszell B MOJIEKyJIaX OPraHMYECKUX BEeUIeCTB. [ MOpuaM3anns aTOMHBIX
opbutaneit yriaepoaa. Panukan. @yHKIMOHANBHAS Tpymma

2 35 YcraHoBIeHE MONIEKYISIPHON M CTPYKTYpHOU (hopmyInbl BemecTBa (1o u3BecTHOH | B
MacCcOBOM JI0JIe AIIeMEHTa 1 001Iel popMyIte Kiiacca, 1o JTaHHBIM JUTs HaX 03K ACHHS
WUCTHUHHOHN MOJICKYJISIPHOM Macchl U o01Iel hopmyJie Kinacca)

3 35 YcTraHoBneHHE MOJIEKYISIPHOHM U CTPYKTYPHOH hopMyJIbl BemecTsa (110 B
YPaBHEHHSM PEaKLUH B 0OIIEM BHIE, €CIIM H3BECTHBI TAaHHBIC [UIS IBYX BEILECTB,
10 YPaBHEHHUIO PEaKIiy B 00IIEM BUJIC C IPUMEHEHUEM 3aKOHA COXPAHCHHUS
BEII[ECTB)

4 34 Pacuéter MaccoBOM H0IH (MacChl) XUMHYIECKOTO COCTMHEHUS B CMECH B
(KOMOMHUPOBAHHBIC 331a4M Yepe3 CUCTEMY YPAaBHEHHUH )

5 34 Pacuérsr MmaccoBoi 10M (Macchl) XUMHYECKOTO COETMHEHHS B CMECH (3a/1auM Ha B
napajuieTbHbIC PEaKIIin)
28 Pacu€rbl 00bEMHBIX OTHOIICHHH Ira30B IPH XUMUYECKUX PEaKIHUIX. b

6 YcTaHoBIEHHE MOJIEKYJISIPHOM U CTPYKTYpHOH hopMyJibl BemecTsa (110
YpaBHEHUSIM pEaKIMU B 00IIEM BUJIE, €CIIM W3BECTHBI JaHHBIE JUISI IBYX BEIIECTB,
M0 YPaBHEHUIO PEaKIMU B 00IIEM BUJE C TPUMEHEHNEM 3aKOHA COXPaHEHHS
BEIIECTB)

4 KoBanenTHas XuMu4ecKas CBs3b, €€ pa3HOBUIHOCTH M MEXaHU3MbI 00pa30BaHUsL. b
XapakTepUCTUKH KOBAJICHTHOM CBSI3U (MTOJIAPHOCTH M SHEPTHs cBs3u). MloHHas
cBs13b. MeTtaimmueckas cBa3b. BoopoaHas cBsi3b. BemecTBa MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUSA. THIT KpUCTAIUIMYECKON PEIIETKH. 3aBUCUMOCTh
CBOICTB BEIIECTB OT MX COCTaBa U CTPOCHHUS

1 CrtpoeHnue 3IeKTPOHHBIX 000JI09€K aTOMOB 3JIEMEHTOB TIEPBBIX YETHIPEX MeproaoB: | b
S-, p- u d-a5eMeHTBI. DJeKTpoHHAas KOHpUryparus aroMa. OCHOBHOE H
BO30YKIEHHOE COCTOSHHSI AaTOMOB

) Knaccugukanus Heopranndeckux BemiecTB. HoMeHkaTypa HeopraHH4ecKux b
BelIecTB (TPUBHAIBHAS U MEXKTyHApPOTHAS)
7 28 Pacuérel 00bEMHBIX OTHOLICHUH ra30B P XUMHUECKUX peakiusx. PacueTsl mo b
TEPMOXMMHYECKUM YPABHEHUSIM PEAKIMH.
35 YcTaHoBIeHHE MOJIEKYIIAPHON M CTPYKTYpHOU (hopMyIibl BemiecTBa (1o B

YpaBHCHUAM pC€aKIU B O6III€M BUC, €CJIN U3BCCTHBI TaHHBIC IJIA IBYX BCHICCTB,
0 YPaBHEHUIO PEaKIUU B OOIIEM BUJIE C MPUMEHEHUEM 3aKOHA COXPaHEHUS
BEIIECTB)

8 33 Peakiiyu, noaTBEpIKAaI0IIHME B3aUMOCBSI3b OPraHUIeCKUX COSIMHEHUI B
(yrieBomopozs1)




34

PacuéTtsl ¢ Hcronp30BaHUEM MOHATHN «PacTBOPUMOCTBY, «MaccoBas A0
BEILECTBA B PACTBOPE».

Pacuérel maccel (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTOB PEAKLIUH, €CITH OJHO
13 BEILECTB JaHO B U30BITKE (MIMEET MPUMECH).

Pacuets! macch (00BeMa, KOMHYECTBA BEIIECTBA) IPOAYKTa PEAKIINH, €CITH OHO U3
BEILIECTB JJaHO B BUJIE PACTBOpA C OMPENEICHHOW MacCOBOM 10JIei pacTBOPEHHOIO
BemiecTBa PacuéTsl MaccoBoil nim 00bEMHOM 10T BBIXOa MIPOAYKTA PEaKUU OT
TEOPETHUYECKH BO3MOKHOTO.

11

Knaccudukarnus opranndecknx BemecTB. HomMeHKIaTypa OpraHn4eckux BeIIecTB
(TpuBHANBbHAA U MEXKIYHAPOIHAS)

SHCKTpOOTpI/IHaTeHI)HOCTI). CrerneHb OKUCICHHS U BaJICHTHOCTh XUMUYCCKUX
OJICMCHTOB

3aKOHOMEPHOCTH N3MEHEHUSI XUMHUYECKHX CBOMCTB AJIEMEHTOB U UX COCIUHEHUH
1o nepuoaam u rpynmnam. Obmas xapakrepuctuka MetayuioB |A-111A rpynn B cBsizu
¢ ux nonoxenueMm B [leproanueckoil cucteme XumMuueckux anemenTosn [1.1.
MenzneneeBa 1 0COOCHHOCTSIMH CTPOEHHUS UX aTOMOB.

XapaKkTepHUCTHKA NEPEXOIHBIX AIEMEHTOB - MEAM, LINHKA, XpOMa, JKeJe3a - 0 X
nosiokeHuto B Ilepuonnyeckoit cucreme xumudeckux anemeHTos .M. Menneneesa
1 0COOCHHOCTSIM CTPOCHHS NX aTOMOB.

Oo6mas xapakrepuctika HeMeTaioB [VA-VIIA rpynm B CBSI3H ¢ WX MTOJIOKEHUEM B
[Tepuoauueckoii cucteme xumuueckux anemenToB .M. Menaeneesa u
0CcOOCHHOCTSIMU CTPOEHHSI UX aTOMOB

10

13

XapaxkTepHble XUMHYECKHE CBOMCTBA YIIICBOIOPOIOB: AIKAHOB, IUKJIO- aJIKAHOB,
QJIKEHOB, JIMEHOB, ATKHHOB, QpDOMATHYECKHX YIIIEBO0POI0B (0EH30/1a U TOMOJIOTOB
OeH30:1a, ctiposia). OCHOBHBIE CIIOCOOBI MOTYUYCHUS YIIIEBO0POIOB (B
J1a00PaTOpPHUN)

16

XapakTepHbIe XUMHUECKUE CBOWCTBA YIIIEBOAOPOIOB: AIKAHOB, [IUKJIO- AJIKAHOB,
AJIKCHOB, AUEHOB, AJIKWHOB, apOMAaTHYECKUX YII€BOAOPOA0B (OCH301a U TOMOJIOTOB
OceH3oua, cTupona). BakHeiimue criocoOb! Momy4YeHus yrieBoJopoAoB. MoHHBIH
(npaBuino B.B. MapkoBHUKOBA) U paiiKaIbHbIE MEXaHU3MBI PeaKIni B
OpPraHUYeCKONH XUMHH

11

19

Krnaccudukanms XMMHUUECKHX peakIiii B HEOPTaHUIECKOW U OPraHUYeCKON XUMHUH

29

Pacuérbsl Maccel BelecTBa Wik 00beMa ra3oB 110 U3BECTHOMY KOJIHUYECTBY
BEIIECTBA, Macce MWiIM 00bEMY OJIHOTO M3 YUYACTBYIOIIMX B PEAKLIMHU BELIECTB

12

21

PeaKI_II/IH OKHCJIHUTCIIBHO-BOCCTAHOBUTCIIBHBIC

13

XapakTepHble XUMHUUECKUE CBOWCTBA YIIIEBOIOPO/IOB: AJIKAHOB, ITUKIIO- AITKAHOB,
QJIKEHOB, IMEHOB, AIKHHOB, apOMaTHYECKHX YIJIEBOJOPO0B (O€H30i1a M TOMOJIOTOB
Oenzoua, cruposna). OCHOBHBIE CIIOCOOBI MOJTyYEeHHUs YTIIEBOJOPOIOB (B
nabopaTopun)

16

XapakTepHble XUMUYECKHE CBOMCTBA YIJIEBOIOPOIOB: AJIKAHOB, IIUKJIO- ATKaHOB,
AJIIKCHOB, JIUEHOB, AIKWHOB, apOMAaTUYECKUX YIIIeBOI0POI0B (OEH301a U TOMOJIOTOB
OeHzouia, ctupona). BakHelimue criocoObl moy4yeHus yrieBoJopoAoB. MoHHBIH
(npaBusio B.B. MapkoBHUKOBa) 1 paJiKalbHbIe MEXaHU3MBI peaKIIUK B
OPraHU4YeCKON XUMUH

13

14

XapakTepHble XUMHUYECKUE CBOMCTBA NMPEAEIBHBIX OTHOATOMHBIX H MHOTOATOMHBIX
COHUpTOB, peHomna. XapakTepHble XUMUYECKHE CBOMCTBA allbACTHIO0B, IPEAEIBbHBIX
KapOOHOBBIX KUCJIOT, CIIOKHBIX 3pHupoB. OCHOBHBIE CIIOCOOBI IMOTyYESHHUST KUC-
JIOPOJICOJIEPKAIINX OPraHMYECKHUX COeTMHEHHH (B 1abopaTopun).

25

KauecTBenHnrie PCAKIIMM Ha HCOPTaHNYICCKHUEC BCIICCTBA U NOHBI. KauecTBeHHBIC
PCaAKIMHN OPraHNYICCKUX COCZLI/IHCHI/Iﬁ

14

33

Peakiuu, noATBEPK1aI0NTUE B3aUMOCBSI3b OPraHUYECKUX COEJTMHEHUI

34

Pacuétsl ¢ ucnosb30BaHUEM MOHITHI «PAaCTBOPUMOCTbY, «MaccoBasi 1015
BEIL[ECTBA B PACTBOPE».

Pacuérrl maccel (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTOB PEAKLIUH, €CITH OJHO
13 BEIIECTB JaHO B M30BITKE (MMEET IPUMECH).

Pacuets! Macchl (00beMa, KOJIMUECTBA BEIIECTBA) NPOAYKTa PEaKIMy, €CIIH OJJHO M3




BEILECTB JaHO B BUJIC PACTBOPA C ONPEACICHHON MacCOBOM JOJEH paCTBOPEHHOTO
BeriecTBa PacuéThl MaccoBOM MM 00BEMHOM TOJIM BRIXO/A MPOAYKTA PEAKIMH OT
TEOPETUYECKH BO3MOXKHOTO.

15

25

KauecTBeHHbIE peakIuy Ha HEOPTaHUYECKUE BEIIeCTBA U MOHBI. KauecTBEHHBIE
peaKIyy OPraHUMIECKUX COCTUHEHUH

33

Peaxminun, moaTBep K Iarone B3aUMOCBI3b OPTaHHYECKUX COCTHHEHNH

16

34

Pacuérrl ¢ ncmonp30BaHUEM MOHATHN «PACTBOPHUMOCTBY, «MaccoBast JOII
BEIIECTBA B PACTBOPEN.

Pacuérsr macchl (00BEMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CITH OJTHO
13 BEIIECTB JaHO B M30BITKE (MMEET IPUMECH ).

Pacuetsl Macchl (00beMa, KOTMYECTBA BEHISCTBA) TIPOIYKTa PEaKIUU, €CIIH OJTHO U3
BEIIECTB JaHO B BUJIEC PAcTBOPA C OMpPEAEICHHON MacCcoBOil 10JIei pacTBOPEHHOTO
BemiecTBa Pacu€Thl MaccoBO# MM 0OBEMHOI TOJTM BRIXOJA POIYKTA PEAKIIH OT
TEOPETHYECKU BO3MOIKHOTO.

17

30

P CaKIIMKU OKHUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIC

18

30

PCaKHI/II/I OKHCJIIHMTCIIBHO-BOCCTAaHOBUTCIIBHBIC

19

33

Peakmun, moaTBep K Ia0INe B3aUMOCBSI3h OPTaHUIECKUX COSTMHEHUI

20

34

Pacuétbl ¢ ucronb30BaHUEM HMOHATHIA «PacTBOPUMOCTBY, «MaccoBas J0JIA
BEIIECTBA B PaCTBOPE».

Pacuéter macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIUH, €CIIA OJTHO
13 BEIIECTB JJaHO B U30BITKE (MMEET IPUMECH).

Pacuetsl Macchl (00beMa, KOJMUYECTBa BEIIECTBA) MPOAYKTa PEaKIUH, €CIIM OJHO U3
BEILIECTB JAHO B BUJIE PACTBOpA C OIPENEIICHHOW MacCOBOU 10JIE€N PAaCTBOPEHHOIO
BemiecTBa Pacu€Thl MaccoBO# MM 0OBEMHOI TONTM BRIXOJA POIYKTA PEAKIIH OT
TEOPETHYECKH BO3MOKHOTO.

21

33

Peakuuu, noaTBepK1at0IME B3AMMOCBS3b OPTaHUYECKUX COEAUHEHUN

22

34

Pacuérsl ¢ uCronbp30BaHUEM NOHATUNA «PaCTBOPUMOCTEY, «MaccoBas 10JIs
BEILIECTBA B PACTBOPE».

Pacuérer Mmacchl (00BEMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIH OJTHO
Y3 BEIIECTB JJAHO B M30BITKE (MMEET IPUMECH ).

Pacuets! Maccel (00beMa, KOTMUECTBA BEIIECTBA) MPOAYKTa PEaKkH, €CIIA OJHO 3
BEIIECTB JJaHO B BUJIE PACTBOPA C ONPEAEICHHON MacCcoOBOil o€l pPacTBOPEHHOTIO
BeniecTBa PacuéThl MaccoBOl WM 00BEMHOI JTOJIM BBIXOJIA MPOIYKTA PEAKIMH OT
TEOPETHYECKH BO3MOKHOTO.

23

30

PeaKI_II/IH OKHCJIHUTCIIBHO-BOCCTAHOBUTCIIBHBIC

24

31

DIEKTPONUTUYECKAS TUCCOLMALIMS SJIEKTPOJIUTOB B BOAHBIX pacTBopax. CUIIbHBIE U
ciabple NeKTpoUTHL. Peakiinu HOHHOTO 0OMEHa.

26

15

XapakTepHble XUMUYECKHE CBONCTBA a30TCOEPKAIINX OPTaHUUYECKUX CO-
€IMHEHUI: aMHHOB M aMUHOKHUCIIOT. BaxkHeiie cnocoOsl MoIydYeHuss aMHHOB U
aMHHOKHCIIOT. brosiornueck BakHble BEIIECTBA: KHUPHI, YTICBOABI
(MOHOCaxapuIpl, TUcaxapybl, MOJUCAXapu/ibl), OCIKH

27

XapakTepHble XUMHUYECKUE CBOMCTBA OCHOBAHUN U aM(DOTEPHBIX THIPOKCHUJIOB.
XapakTepHble XUMUYECKHUE CBOMCTBA KUCIIOT.

XapakTepHble XUMUYECKUE CBONCTBA COJIEN: CPEJTHUX, KUCIIBIX, OCHOBHBIX;
KOMITJIEKCHBIX (Ha IPUMEPE THAPOK- COCOSTMHECHUA aTFOMUHUS U IIUHKA).
DIEKTPONUTUYECKAS TUCCOLMALIMS STICKTPOJIUTOB B BOAHBIX pacTBopax. CUIIbHBIE U
cia0bie AIeKTpoNuThl. Peakiny noHHOTO 0OMeHa

28

DIIEKTPONIUTHYECKAS TUCCOIMAIIHSI SJICKTPOJIUTOB B BOAHBIX pacTBopax. CHIIbHBIC U
ciabple IIeKTpOoUTHL. Peakiinn mHoHHOTO 0OMeHa

29

17

XapakTepHble XUMUYECKHE CBOMCTBA MIPEIEIbHBIX OJTHOATOMHBIX U MHOI'OATOMHBIX
CITUPTOB, (peHOINa, aNTbACTHIOB, KAPOOHOBBIX KUCIIOT, CIIOKHBIX 3(UPOB.
Baxxneiimme criocoObl MOTydeHusT KUCIOPOACOAEPIKAIIINX OPTaHNIECKIX
COETMHCHUI

30

18

B3auMocBs3b yriieBo10pOJOB, KUCIOPOACOAEPKAILIKUX U a30TCOACPKAITIX
OPraHUYEeCKUX COEAMHEHUN

31

26

IIpaBusia paboTel B taboparopuu. JlabopaTopHas mocyia u 000pyJI0BaHuUeE.




[IpaBwmita 6e3o0macHOCTH IpU pabOTE C SAKUMU, TOPIOYUMHU U TOKCUIHBIMU
BEIIECTBAMH, CPEJICTBAMHU OBITOBOI XHMUH.

HayuHbie METO/bI MCCIIEIOBAaHUS XUMUYECKUX BEIICCTB U MPEBpalieHUH. MeToabl
pas3jesieHus: CMecel M OYHMCTKU BEIIECTB.

[MoHsATHE O METAIUTYPrHHU: OOIIUE CIIOCOOBI TIOTYUCHHS METAIIIOB.

OO0mye Hay9YHbIe MPUHIMITE XUMIYECKOTO IIPOU3BO/ICTBA (HA IpUMEpe
MPOMBIIIUICHHOTO TOJTyYEHUS] aMMHaKa, CEPHOM KUCIIOThI, METaHOJIa). XUMHYECKOE
3arpsA3HeHUE OKPYKArOIIeH Cpeibl ¥ €ro MoCeACTBUA. [I[pupoAHbIC HCTOUHUKH
YIJIEBOIOPOJIOB, UX TepepaboTKa.

32

26

[IpaBuna pabotsl B 1abopatopuu. JlabopaTtopHas nmocyaa u 000pyoBaHHE.
IMpaBuia 6€30MacHOCTH MpU paboTe C €AKUMHU, TOPIOYUMH U TOKCHYHBIMH
BEIIIECTBAMH, CPEICTBAMHU OBITOBOI XHMUH.

Hay4Hble METOBI HCCIICAOBAHNS XUMHUECKUX BEIIECTB U MTpeBpatieHuid. MeTo b
pasjeseHus CMecel M OUMCTKH BEIIECTR.

[TousiTHE O METALTYPIHH: OOIIKE CIIOCOOBI TOTYYCHHUS] METAILIIOB.

OO0u1re Hay4HbIC TPUHIUIBI XUMHUUECKOT'0 TIPOM3BOJICTBA (Ha MpUMepe
MIPOMBIIIIIEHHOTO MOJTyYeHUs] aMMHaKa, CEpPHOI KUCIOThI, METaHOa). XUMHYECKOe
3arpsi3sHEHHE OKPYIKAIOIICH CPEJIbl M €ro TMOCIeACTBUS. [IpHPOIHBIE HCTOYHUKH
YIJIEBOJOPO/IOB, HX MIepepadoTKa.

33

26

BricokoMonekynspHble coeAMHEeHUs. Peakiuy moaumeprsanny 1 moju-
konneHcauuu. Ilonumepsl. IlnactMaccsl, BOJIOKHA, KAYIyKH

34

26

IIpome:xxyTounas arrecranus. JlmarHoctuieckas padora.







