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1 MACHIOPT PABOUYEM ITPOT'PAMMBI YUEBHOM JIUCHOUIIJIMHBI « _ Xumus __ »



1.1 O6s1acTh npuMeHeHus1 pado4eil MporpaMmabl

PaGouast mporpamMma y4eOHON AMCHMIUTUHBI « XUMHUS _» SIBISETCS YacThIO OCHOBHOMU
npodeCCHOHAIBHON 00pa3oBaTeIbHOM MporpaMmbl B cooTBeTcTBHH ¢ PI'OC no cnenuaibHOCTH
CIIO 35.02.15 Kunonozua

PabGouass mnporpamma yueOHOW JUCHMIUIMHBI MOXKET OBITh HCIOJNB30BaHA B
JOTIOTHUTETLHOM TIPO(ECCHOHATBPHOM  00pa30BaHUU (MPH TOBBIMICHUU KBATH(PHUKAIUN U
MEPETOATrOTOBKE) U TPO(ECCUOHATBHOW IMOATOTOBKE PAOOTHUKOB B 007acTH B Pa3BUTHUS
CEJIBbCKOIO XO35HCTBA.

1.2 Mecro y4eOHOH JUCHUILUIMHBI B CTPYKTYype OCHOBHO NPo(ecCHOHATBLHOMI
00pa3oBaTeIbHON MPOrpPaMMbI:

JucuummuHa «  XuUMHS_ » BXOIUT B 0011€00pa3oBaTeNbHbIN UK Kak MpoduiIbHAS
o011eo0pazoBaTesbHas AUCHUILUIMHA U U3y4yaeTcsi Ha 1 kypce 1,2  cemectpe.

I[aHHaSI AUCHUMIUIMHA MPEAIoJgaract M3y4CHUC OCHOBHBIX 3adKOHOB, OCHOBHBIX TGOpI/IfI
XUMHHU, BCHOICCTB H MATCpPUAIOB, HIMPOKO HCIOJbB3YEMBIX B IIPAKTHUKC, KJIaCCI/I(i)I/IKaIII/IIO n
HOMEHKJIATypPy HEOPraHMYECKHX M OpPraHHYECKHX BewecTB. JlucuuruimHa MaéT BO3MOMXKHOCTH
MMOATOTOBUTL BCCCTOPOHHC PA3BUTHIX, KPHUTHYCCKU MBICIAIIUX CICHUAIUCTOB, BJIAACIOIINX
YHHUBCPCAJIbHBIMHU criocobamu JACATCIIPHOCTH, KIIHOYEBBIMHW KOMIICTCHIUsAIMHU, a TaKXCEC,
BBITIOJTHAONIUX 3KOJOTI'MYCCKUEC Tpe6OBaHI/I$[ B HpaKTI/I‘ICCKOﬁ ACATCIIBHOCTU U HOBCGI[HCBHOﬁ
JKU3HU.

1.3 Heanb, 3aqaun y4eOHOM IMCUUILIMHBI U TPeOOBAHMS K pe3y/ibTAaTaM O0CBOEHHS Y4eOHOH
AUCHUIIMHBL: V3yuenne xumun Ha 6a30BOM YpOBHE HANPABJICHO Ha JOCTHXKEHHUE CIIEIYIOIINX
HeJIen:

. OCBOGHHUE 3HAHUI O XMMUYECKON COCTABIIAIOIIEH €CTECTBEHHO-HAYYHOU KapTHHBI MUPA,
Ba)KHefIHIHX XUMHWYCCKUX IMTOHATHUAX, 3aKOHAaX U TCOpI/IHX;

. OBJIaJICHHE YMEHUSMHU MIPUMEHSITh MOJTYYSHHbIE 3HAHUS JUIsI OOBSICHEHHS Pa3HOOOPa3HBIX
XUMUYECKHUX SIBIEHUU U CBOMCTB BEIIECTB, OLEHKU POJIM XUMHUU B Pa3BUTUU COBPEMEHHBIX
TGXHOHOFI/II\/JI 158 HOHy‘IGHI/II/I HOBBIX MaTepI/IaIIOB;

. pa3BUTHE MO3HABATEIBHBIX MHTEPECOB U UHTEIJICKTYAIbHBIX CIIOCOOHOCTEHN B IpoIiecce
CaMOCTOSITENILHOTO TPUOOpPETEHUS] XUMHUYECKUX 3HAHUM C HCIOJIBb30BAaHUEM Pa3IMYHBIX
NCTOYHUKOB I/IH(i)OpMaHI/II/I, B TOM YHUCJIC KOMHI)I-OTepHI)IX;

d BOCIIMTAHUC y6C)K)IéHHOCTI/I B HOSI/ITI/IBHOI\/’I pOJ'II/I XUMHUN B JKHU3HHU COBpeMeHHOFO
oOmiecTBa, HEOOXOAUMOCTH XHMHUYECKH TPAaMOTHOTO OTHOIIEHHS K CBOEMY 3J0pPOBBIO U
OKpYXaroIlIei cpeae;

3aoauu oucuuniuHbl:

B pe3ynbrate ocBoeHHS y4eOHOM TUCIUTUIMHBI 00YYarOIIUiAcs JOMKEH 3HATh:

. XUMUYECKYI0O COCTABJISIIONIYI0 €CTECTBEHHO-HAYYHOM KapTUHBI MHpa, a Takxke,
BOKHEHIINX XUMUYECKUX MOHATHIX, 3aKOHAX U TEOPUSIX;

o MPUMEHEHHE TIOTYUYEHHBIX 3HAHUN M YMEHH JJis1 0€30MacHOTO UCTIOIb30BAaHUS BEIIECTB
Y MaTepuasoB B OBITY, CETbCKOM XO3SIICTBE U Ha TIPOU3BOJICTBE, PEIICHUS MTPAKTUIECKUX
3a/1a4 B MOBCEHEBHOW KWU3HU, NPEIYyNPEKICHUS SABICHUM, HAHOCAILUX BPEA 3J0POBBIO
4enoBeKa U OKpykatoieit cpene.OcBoeHue coiepKanus yaeOHON TUCIIMILTUHBI « XUMUSD),
obecrnieunBaeT JOCTUKEHHE CTYIEHTAMU CIEAYIONINX PE3yIbTaTOB:

B pesynbpTaTe ocBoeHHS y4eOHOM MUCIUIUTMHBI O0yYarOIIHICS TOHKEH YMeTh:
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. MIPOBOJIUTH PACUYETHI IO XUMUYECKAM (OPMYJIaM M YPaBHEHUSIM XUMHUYECKUX PEaKIUi ¢
UCTOJIb30BaHUEM (DU3MYECKHX BEJIMYMH, XapaKTEPH3YIOUIMX BEIIECTBA C KOJIMYECTBEHHOM
CTOPOHBI: Macchl, 00beMa (HOpMaJIbHbIE YCIIOBUS) Ta30B, KOJUYECTBA BEIIECTBA;

° HCIIOJIb30BATh CUCTCMHBIC XUMHWYCCKUC 3HAHUA IJIA MMPUHATHUA peLHeHI/If/'I B KOHKPCTHBIX
JKU3HCHHBIX CUTYyalUAX, CBA3aHHBIX C BEIICCTBAMU U UX IPUMCHCHHUCM

. aHAJM3UPOBaTh XUMHUYECKYI0 HHMOpPMAIIMIO, IOJyYaeMyl0 W3 pa3HBIX HCTOYHHKOB
(cpencTB MaccoBol nH(popManuu, cetb IHTEpHET U IpyrHe);

. coOJII0IaTh MpaBHiia SKOJIOTMYECKH I1EJIeCO00Pa3HOTO MOBEACHUS B OBITY M TPYIOBOM
JESITEIIbHOCTH B IENISIX COXPAHEHHS CBOETO 3JI0POBbsI U OKPYIKAIOIICH IPUPOIHOMN CPEIIbL;

° YUUTBIBATH OMACHOCTH BO3I[CI>1CTBI/I$I Ha JXKUBBIC OpPraHu3Mbl ONPCACICHHBIX BCIICCTB,
IIOHUMas1 CMBICJI ITOKa3aTeCiIs HpeHeHBHOﬁ HOHYCTHMOﬁ KOHLCHTpAaluu.

B pesyabTare ocBOCHHUS YIeOHOU AUCIUIUIMHBI 00YYArOIIUICS TODKEH BJIadeTh(HABBIK):
. OCHOBHBIMM METOJaMH HAy4YHOTO T[IO3HAHUS BEIIECTB M XUMHUYECKUX SBICHUUN
(HabnroieHue, u3MepeHue, IKCIEPUMEHT, MOJICIIUPOBAHHE).

JINYHOCTHBIX:

- YYBCTBO I'OPJOCTH U YBAKEHHsI K UCTOPUU U JOCTHKEHHUSIM OTE€YECTBEHHOW XMMUYECKON
HAYKH; XUMHUYECKH TPAaMOTHOE MOBEJCHHE B MPO(PECCHOHATBHON AEATEIBHOCTH U B OBITY MpHU
oOpallleHuH ¢ XUMUYECKUMH BEILIECTBAMU, MaTepUualaMy U IPOLECCAMH;

- TOTOBHOCTH K TPOJIOJDKEHUIO 00pa30BaHUs M TOBBIIICHUS KBATM(UKAIUK B M30paHHOMN
npodecCHOHATIBHOM NeSTeIbHOCTH U 00BEKTUBHOE OCO3HAHUE POJIM XUMUYECKUX KOMIIETEHIUH B
3TOM;

B BbIOpaHHOI NpodeccHoHAILHOM 1esiTeJIbHOCTH;

- WCIIONBb30BAHUE PA3JIMYHBIX BHJIOB TO3HABATEIBHON JEATEIBHOCTH W OCHOBHBIX
WHTEJUICKTYyJIBHBIX Ollepaluil (MOCTaHOBKHM 3adaud, (HOpPMYJIUpPOBAHUS TUIIOTE3, aHAIU3a W
CHUHTE3a, CpaBHEHHUS, OOOOIICHHS, CHUCTEeMAaTH3alli{, BBISBICHUS MPUUYUHHO-CIEACTBEHHBIX
CBsI3€H, TMOMCKAa aHAIOroB, (OPMYJIUPOBAHUS BBIBOJIOB) ISl PEIICHUS] TTOCTABJICHHOW 3ajayH,
MNPUMCHCHUEC OCHOBHBIX MCTOAOB IIO3HAHUA (H&6J’IIOI[GHI/I$I, HAay4YHOT'O BKCHepI/IMeHTa) JJIsA
W3YYECHHS PA3IMYHBIX CTOPOH XUMHYECKHX OOBEKTOB W TMPOIECCOB, ¢ KOTOPHIMU BO3HUKAET
HEOOXOMMOCTh CTAJIKMBATHCS B MPOPECCUOHANBHOMN cdepe;

- UCIOJIb30BaHNE PA3UYHBIX HCTOYHHMKOB JUIS TOJYYEHHUS XUMHUYECKOW HHpopmammu,
YMEHHE OIICHMBATh €€ MOCTOBEPHOCTh ISl OCTHMIKEHHUS OoJiee BBICOKUX HHTEIIEKTYalbHBIX
pe3ybTaToB;

NpeIMeTHbIX:
- c(hOpMHUPOBAHHOCTh MPEJICTABIICHUN O MECTe XMMHHU B COBPEMEHHOW HAyYHOW KapTHHE
MUpa; TOHUMAHUE POITH XHUMHUH B ((OPMUPOBAHUH KPYro3opa v (GyHKIMOHAIBEHON IPaMOTHOCTH
YeJIOBEKa JJIsl PEIICHUS TPAKTUYECKUX 3a]1ay;

- BJIAJICHUE OCHOBOIIOJATAIOIIMMU XUMHUYECKUMU TMOHATUSIMH, TEOPUSIMHU, 3aKOHAMHU U
3aKOHOMEPHOCTSAMH; YBEPEHHOE UCIOJIb30BAHNE XUMUYECKON TEPMUHOJIOTUN U CUMBOJIUKY;

- BJIQJICHUE OCHOBHBIMH METOJAMH HAYYHOTO TIO3HAHUS, WCIOJB3YEMBIMH B XHUMHH:
HaOJIOZICHUEM, OTNMCAaHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM; YMEHHE 00palaThiBaTh, OOBICHATH



pe3yNbTaThl MPOBEACHHBIX OIBITOB M JENaTh BBIBOJIbI; TOTOBHOCTh U CIOCOOHOCTH MPUMEHSTH
METO/Ibl TO3HAHUS TIPU PEIICHUH MPAKTHUECKUX 3a/1a4;

- c(OPMHPOBAHHOCTH YMEHHUS J1aBAaTh KOJIMYECTBEHHBIE OLIEHKU U TIPOU3BOUTH PACUETHI IO
XUMHUYECKUM (popMysaMm U ypaBHEHUSIM;

- BJIa/ICHUE MPaBUJIaMHU TEXHUKHU 0€30IIaCHOCTH TP UCII0JIb30BAaHUU XUMUYECKHUX BEILIECTB;
- c(OpMUPOBAHHOCTH COOCTBEHHOM MO3HUIIMH 10 OTHOLICHUIO K XUMUYECKOM HH(pOopMaluu,
MOJTy4aeMOU U3 pa3IUuYHbIX UCTOYHUKOB.

2 CTPYKTYPA U COJAEP)KAHWUE YYEBHOM JUCHUILIAHBI

21  O0BéM yueOHOI TMCUUIJIMHBI M BUABI Y4eOHoi padotsl 35.02.15 Kunonozcus

Bup yueOHoii padoTbl O0bem yacoB

1 cem 2 cem B m.u. ¢ hopme
6cezo npakmuyuecKkou
noozomoexu

MakcumajibHasi y4eOHasi Harpyska 168
(Bcero)

Oo0si3aTesibHAsE ayIUTOpPHAsE Yy4yeOHas 84 84
Harpy3ska (Bcero)

B TOM YHCIJIC:

Teopernueckue 3aHATUS 56 34 22

MPAKTHYECKHUE 3aHATUS 9 50 44

KOHTPOJIbHBIE PaOOThI

Kypcogas pabora (mipoekT)

CamocrosiTeibHAs padora
o0yuaruerocs (Bcero)

B TOM YHCIJIC:

CaMOCTOsTeNbHAsT pabdoTa HaJl KypCOBOM
paboToii (mpoeKToM)

CUCTeMaTHYeCKast npopaboTka 18
KOHCIIEKTOB JIEKIUH, y4eOHOU
JUTEpaTypbl MO H3y4aeMbIM TEMaM, 18

yu4eOHBIX OCOOUH; TOMCK HHPOPMALIUU B
cetu aTepuer

HpOMe)KyTO'lHaﬂ arTrecranuus: 1, 2 Apyras DK3aMeH
3aqu/ DK3aMeH CEMECTp




2.2 TemaTudeckuii NJIaH U coAep:KaHNe YHeOHOH TUCHHUIUINHBI « _ XUMUS

35.02.15 Kurnonozcus

»

HauMmenoBanue
pa3aesioB U TeM

Conep:xkanue yueOHoro

MaTepuaJa, JlabopaTopHble
padoTbl M TNpaKTHYeCKHe
3aHATHUSA
CaMoOCTOAITeIbHAsA
o0yuarommxcs,

padora (MpoeKT)

padora
KypcoBasi

O0BéM
4acoB

B T1.4. B ¢popme
NPaKTHYECKOM
NMOATOTOBKH

Konanl
KOMIIeTeHIInii
¢dopmuposa-
HHMI0 KOTOPBIX
crnocod0cTByer
3JIEMEHT
NMPOrpamMmmbl

1

2

5

Pazgea 1.

OO0mas 1 HeoOpraHuyeckast
XUMHUSA

Tema 1.1. Xumus

HayKka
sewjecmeax

o

1.CocraB BelllecTBA.
Xumunueckue dy1eMeHThL. CriocoObl
CYIICCTBOBAHHSI XUMHAYECKUX
DJIEMEHTOB: aTOMBI, TPOCTHIE U
CIO’KHBIE BEIECTBA. BermecTna
MOCTOSSHHOTO H  NEPEMEHHOTO
cocTtaBa. 3aKOH  ITOCTOSHCTBA
COCTaBa BEIIECTB.

HN3mepenune BemecTrBa. Macca
aTOMOB U MOJIEKYJ. ATOMHas
equHNUNA Maccbl. OTHOCUTEIBHBIE
aTOMHAasi U MOJIEKYJIIpHAs MaccChl.
KommuectBo BemectBa . Ywmcno
ABorajipo. MonsipHas Macca.

ArperatHble COCTOSTHM S
BellecTBa. Teproe
(kpuctaymnyeckoe U amopdHoe),
KHUJIKOE, razoo0pasHoe
arperatHble COCTOSTHUS BEILIECTBA.
3akoH ABOTaJpO U €T0 CIEICTBHS.
Monspasiii  00bEM  BeleCTB B
ra3oo0pa3HOM COCTOSIHUH.
OO0benMHEHHBIN ra30BbIN 3aKOH.

Cmecn  BemecTB.  Pazianums
MG)KI[y CMCCSIMU U XUMHUUYCCKUMU
coequHeHusIMH. MaccoBag U
00BéMHAsg OJM KOMIIOHEHTOB
CMECH.

Tema
Ilepuoouueckuti
3aKOH
Ilepuoouueckas
cucmema
XUMUYECKUX
9/1eMEeHMO8

1.2.

u

Iepuoauveckuii 3aK0H U
CTPOEHHE aTOMA.

ATom CJIOKHASL YaCTHIA.
JlokazaTrenbcTBa CIIOKHOCTH
cTpoeHust artoma: I[lnanerapnas
Mozaenb aroma O.Pesepdopna.
Crpoenne aroma mo H.Bopy.
CoBpeMeHHbIE TPEACTaBICHUSL O
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J.U.Menoeneesa.
Cmpoenue
amoma

CTPOEHUU aToma.
KopnyckynspHo-BoaHOBOI
JyalIu3M 4acTULl MUKPOMHUpA.

Cocras ATOMHOTIO siapa.
HykJ10HBI: IPOTOHBI ¥ HEUTPOHBI.
H30TO11BI U HYKJIMJIBI.

Y CTOMYHUBOCTS ALIED.

DJIeKTPOHHAS 000J109Ka
atomoB. [loHsATHE »SIEKTpOHHAS
OpOUTaIb M AJECKTPOHHOE 00JIaKO.
KBaHTOBBIE  uHMCla:  TJIaBHOE,
opOUTAIEHOE (mobouHoe),
MarHUTHOE M CIIMHOBOE.

Pacnipenenenne 31€KTpOHOB 110
JHEPreTUYECKUM YPOBHSM,
NONYpPOBHSAM U opOuTansiM B
COOTBETCTBUM €  IPHUHIMIIOM
HaVMEHbIIIEH DHEpruu,
npuHuunom Ilaynu u npasuiiom
I'yHpa.

ONEeKTPOHHBIE KOH(Urypamuu
aTOMOB XHMHYECKHX 3JEMEHTOB.
BaneHTHBIE BO3MOKHOCTH aTOMOB
XUMHYECKHX 3JIEMEHTOB.

DJIeKTpOHHAs KIaccu(pUKaIus
XUMHYECKHX 3JICMEHTOB: S-, P-, d-,
f-amemeHTHL.

CoBpemeHHas (bopMyIHpOBKa
[Iepnoanueckoro 3aKOHA.
Ilepronnueckas cAucteMa W
cTpoeHue aroma. PU3NYECKUI
CMBICJI  TIOPSAJIKOBOTO  HOMeEpa
AJIEMEHTOB, HOMEPOB TpYyNIbl U
epuoaa.

ITepuonnueckoe U3MEHECHUE
CBOMCTB  2JIEMEHTOB: pajauyca
aToMma, OHCPIUn HOHU3alluu,
ANEKTPOOTPULIATEIIBHOCTH.

HpI/I‘II/IHH HU3MCHCHUA
MCTANIMYCCKUX n
HEMCTAJNINYCCKUX CBOICTB

AJIEMEHTOB B TpyNax v Nepuoiax,
B TOM 4YHCIE OOJIBIIAX W

CBEpXOO0IBIIHX.
3HaueHue [Tepuoanueckoro
3aKOHA u ITepunonnueckoit

CHUCTEMBbI XUMHNUYECKHUX JJIEMCHTOB
JA..MenneneeBa nns pa3BUTHSA
HAayKH ITOHHMAaHUSA XUMHYECKOH
KapTUHBI MHpa.




Tema
Cmpoenue
eewecmea

1.3.

IlonsiTHE O XWMHUYECKOM CBS3H.
Turner XHUMHYSCKHX CBs3EH:
KOBaJICHTHasl, HOHHAas,
METAJJINYECKasi ¥ BOJIOPOIHASL.

KoBajenTHasi xumuueckas
cBs3b. /[Ba MmexaHu3ma
00pa3zoBaHus ATOU
CBSI3U:00MEHHBIIH TOHOPHO-
aKkuenTopHbiii. OCHOBHbBIE
napameTpbl 3TOTO THUIA CBSI3H:
JUTMHA, IPOYHOCTh, YTOJ CBA3U
WJIU BaJCHTHBINA yroj. OCHOBHBIE
CBOMCTBA KOBAJICHTHOM CBSI3U:
HACBIIIIEHHOCTD, MOJISIPU3YEMOCTh
Y IPOYHOCTb.

DNEKTPOOTPULIATEIBHOCTD u
KJaccuukanus KOBaJICHTHBIX
CBA3€M 10O JTOMYy IIPHU3HAKY:
HOJIIpHAst U HeToJIsIpHast
KOBaJIeHTHbIECBs3U. [lomspHOCTB
CBSA3M M NOJSPHOCTH MOJIEKYJIBI.
Crioco6 NIEPEKPHIBAHUS
QJIEKTPOHHBIX  opOuTasied  u
KJaccupukanus KOBaJICHTHBIX
CBS3€H 10 3TOMY IIPU3HAKY: G- U T-
cBsA3U. KpaTHOCTb KOBaJIEHTHBIX
CBsi3el M KiIacCUpUKAIM UX IO
TOMYy MpPHU3HAKy: OAWHAPHBIE,
JIBOMHBIE, TPOMHBIE, TOJTYTOPHBIE.

TuIbl KPUCTAUTUYECKUX PEIIETOK
Y BEIIECTB C KOBAJIEHTHBIM TUIIOM
CBSI3H: ATOMHBIE U MOJIEKYJISIPHBIE.
dusznyeckrue CBOMCTBA BEHIECTB C
KOBAJIEHTHBIM KPUCTAJUIMYECKUMH
pEeLIETKAaMH.

Honnass XxuMHUYeECKass CBA3b.
Kpaiianii city4ail KOBaJIEHTHOMN
MOJSAPHOM  CBsA3U.  MexaHusm
0o0pa3oBaHUsi HMOHHOM  CBSI3M.
Nounsie KPUCTAJUIMYECKUE
PELIETKH M CBOMCTBA BEIIECTB C
TaKMMHU KPUCTAJIAMH.

MeTajauueckass XHMHYecKasl
cBs3b. OCOOBIM THI XUMHUYECKOH
CBSI3H, CYILECTBYIOIIUI B
MeTaIaX M cIuiaBax. Ee oTamums
U CXOJCTBO C KOBAJICHTHOM H
WOHHOM  CBS3SIMH. CaoiicTBa
MeTaJJIMYeCKOn CBSI3U.
MeTammaeckue




KPUCTAJUTMYECKUE  PEIICTKH |
CBOMCTBA BEIIECTB C TaKUMHU
KpUCTAJJIAMHU.

Boaopoanas xummn4eckasi cBsi3b. | 1
Mexanu3m 0o0Opa3oBaHMsI TaKOU

CBSI3U. Eé KJ1accupuKarms:
MEXMOJICKYJISIpHAS Hu
BHYTPUMOJICKYJIIpHAs

BOJIOPO/IHbIE CBSI3MU.

MonexynsipHble KPUCTALTUYECKUE
pPEIIeTKU JJI 3TOTO THUIIA CBSI3U.
dusnyeckue CBOMCTBA BEMIECTB C
BOJOPOJHOU CBA3BIO.
buonoruueckas poib BOJOPOIHBIX
CBSI3€M B OpraHu3alud CTPYKTYp
ouononumepoB. Enunas mpupoaa
XUMHYECKHX CBS3EH: HaM4ue
Pa3JIMYHBIX TUIIOB CBSA3€U B OJTHOM
BEIIIECTBE, MEPEX0]l OJHOr0 THIA
CBSI3H B APYT'OM U T.II.

KoMmiekcoodpa3zoBanme. 2
[Tousitue 0 KOMILJICKCHBIX
COCANHCHUAX. KOOpI[I/IHaIII/IOHHOG
YHCIO KOMIUIEKCOOOpa3oBaTes.
BHyTpeHHsis u BHemHsist cdepa

KOMILIEKCOB. Howmenkiarypa
KOMIUIEKCHBIX coeauHeHui. Mx
3HAYCHHE.
Tema 1.4. | IlonsaTue o AMCIEPCHBIX | 1
Jucnepchvie cucremax. [lonsatuenucnepcuon
cucmembl cpeasbl u JICTIEPCHOM
¢asbr. Knaccupukarus
JIACTIEPCHBIX CHUCTEM B

3aBUCUMOCTH  OT  arperatHoro
COCTOSIHUS JUCTIEPCUOHHOM CPEIbI
U JUcHepcHOi (asbl, a Takke 1o

pasmepy ATHUX YaCTHIL.
I'pyboaucnepcHble CUCTEMBI:
OIMYJIILCUU u CYCITCH3HH.
ToHKOUCTIEPCHBIC CUCTEMBI:
KOJUTOMJHBIE (3011 W Tenu) |
VUCTUHHBIC (MONEKyISIpHBIE,

MOJICKYJISIPHO-HOHHBIC ¥ MOHHEBIE).
Oddext Tunnansa. Koarynsus B
KOJUTOMTHBIX pacTBopax.
CuHepesuc B rensx.

3HayeHHe TUCHIEPCHBIX CHCTEM B | 1
JKMBOHl M HEXKMBOW Npupoxe H

NPaKTHYECKOM JKU3HU
Ye10BeKa. OMyJIbCHA U
CyCIIEH3UHM B  CTPOUTEIBCTBE,
MUANIEBOU " MEIUITNTHCKON

MMPOMBIINIJICHHOCTH, KOCMCTHKC.
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Buonornueckue, MEIUIMHCKHE U
TEXHOJOTHYECKUE 301, 3HAUCHUE
rejed B OpraHu3allud >KUBOH
MaTepHH. Bbuonorunueckue,
MHUIIEBLIE, MEJIUINHCKHUE,
KocMeTnueckre renu. CuHepe3uc
Kak (haKTop, OMPEEIAIONUNA CPOK
TFOJIHOCTH TPOJYKIMKU Ha OCHOBE

reJei.
Tema 1.5 Cxopoctb XUMHUYECKHX | 2
Xumuueckue peakumii. [loHarne o cKoOpocTH
peaxyuu peakuuii. CKOpPOCTH TOMO- U

FeTepOreHHON peakIuu. DHEpPrus
aktuBauuu. MakTopkl, BIUSIIOLIIUE
Ha CKOPOCTh XUMHYECKON
peakuuu. [Ipupona pearupyromumx
BemlecTB. Temmeparypa (3akoH
Bant—Todda). Konuenrparmus.
KaranusaTtopsl 1 karanus: romo- u
TEeTEPOreHHBIM, UX MEXaHU3MBI.
®epMeHTBI, HUX CpPaBHEHHE C

HEOPraHUYECKUMHU
Karajqu3aTopaMu.  3aBUCUMOCTh
CKOPOCTH peakuuii oT

MOBEPXHOCTU  COMPHUKOCHOBEHUS
pearupyonux BelecTB.

OopatumocTs XUMHYECKHX | 1
peaxkuuii. Xumuveckoe
paBHOBecCHE. ITonsTne 0
XUMUYECKOM PaBHOBECHH.
JAnHaMUYHOCTh XUMHUYECKOTO
paBHOBECHSI. ®DakTopshl,
BIIUSIOIINE Ha CMEILIEHNE
paBHOBECHS: KOHIIEHTpaIus,
JIaBJICHUE, TeMIeparypa
(mpurunJle-Illarenne).

Tema 1.6 ITonsitue o pacrBopax. ®usuko- | 2

Pacmeopuv XAMHUYECKas npupoa

pacTBOpPEHMsI U PAacTBOPOB.
B3auMozeicTBue pacTBOpuTes U

PacTBOPEHHOTO BEIIIECTBA.
PactBOpuMOCTB BEILIECTB.
Crioco6b1 BBIPAXKECHUS
KOHIEHTpaluu pacTBOpOB:
MaccoBasl JI0JIsI PacTBOPEHHOTO
BELIECTBA (mpouieHTHAs),
MOJISIpHasl.

Teopuss  3jexTpoJuTHYeCcKOii | 1
AUCCOLMALMH. Mexanusm
JUCCOLIMAIIUT BEIIECTB c

pPa3IMYHBIMU TUIIAMU XUMUYECKHUX
cBs3ed. Brilag pyCCKUX y4EHBIX B
pasBUTHE  TpeJCTaBIEHUN 00
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AIEKTPOJIUTUYECKON

JHUCCOIHAIINH. OcHOBHBIC
MOJIOKEHUS TEOpPUH
AJIEKTPOJIUTUYECKON

JHUCCOIUAIINH. CrerncHb
AIEKTPOJIUTUYECKON

aucconranud U (akTopel e
3aBUCHUMOCTH. CunbHbIE n

CPEAHUEC DJICKTPOJIUTEI.

Huccounanus Boasl. Bogopoaublii
IOKa3aTelb. Cpena  BOIHBIX
pPacTBOPOB 3JEKTPOJIUTOB.
Peaknimn  oOMeHa B BOIHBIX
pacTBOpax AJIEKTPOJIUTOB.

I'maposns KakK OOMEHHbIH
npouecc. Heob6paTumebrit
TUPOJIN3 OpraHN4YeCKHUX u
HEOPraHWYECKUX COCIUHEHUN U
€ro 3HAuY€HHE B MPAKTUUYECKOMN

JeATETbHOCTH YEJI0BEeKa.
OOpaTuMblii  THAPOIU3  COJICH.
CryneHuarslit TUIPOJIU3.
IIpakTrueckoe [IPUMEHECHUE
TUPOJIN3A.

1.7 OcHosbl OxkuciauTebHO- 1

NEKMPOXUMUYU. | BOCCTAHOBHUTEJIbHbIE pPeaKkuuH.
Crenenn OKHCJICHHUS.
BoccranoBurenu OKHCIIMTEIH.

OKHCIIEHHE W BOCCTAHOBJIIEHHUE.
Baxueiie OKUCIIUTENN "u

BOCCTAHOBUTEIIH.
BoccranosurenbHbIE  CBOMCTBA
METAJIJIOB — TPOCTHIX BEIIECTB.
OKHUCINTENLHBIE

BOCCTAHOBUTEJIbHBIE CBOMCTBa
HEMETAJUIOB — MPOCTHIX BEIIECTB.
BoccranoBurenbHble  CBOWCTBA
BEILECTB, 00pa30BaHHBIX
AIIeMEHTaMu B HU3IIEeH
(oTpuIIATETHHOM ) CTEeTeHn
OKHCIICHUS. OxucnuTenbHbIe
CBOMCTBA BEIIECTB, 00Pa30BaHHBIX
AIeMEeHTaMu B BBICIIEH
(TIOJTOKUTENHHOM ) CTETEeHU
okucneHus. OKHUCIHUTENbHBIE U
BOCCTAaHOBUTEIHHBIE CBOMCTBa
BELIECTB, 00pa3oBaHHBIX
dJIEMEHTAMU B TMPOMEKYTOUHBIX
CTENEHAX OKUCIICHUSI.

Kuaacenpurkanus
OKHUCJINTEJIbHO-
BOCCTAHOBHMTE/JIbHBIX PeaKIMi.
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Peakmuu MEXaTOMHOI'0 u
MEXMOJICKYJISIPHOTO OKHUCIICHUS-
BOCCTaHOBJICHHUS. Peakuun
BHYTPUMOJIEKYJISIPHOTO
OKHUCIICHUSI-BOCCTAHOBJICHUSI.
Peakuuun CaMOOKHCIIEHHUS -
CaMOBOCCTaHOBIICHUS
(IMCTIPONIOPIIMOHUPOBAHUS ).
Merozapl cOCTaBIEHUS yPaBHEHUN
OKHUCJIUTEIBHO-
BOCCTAHOBUTENIBHBIX  pEaKLHUH.
Meton asnekTpoHHOTO Oananca.
BrusHue cpeapl Ha TpOTEKaHHE
OKHUCJIUTEIHHO-
BOCCTaHOBHUTEJIBHBIX MTPOLIECCOB.

XuMHYecKHe MCTOYHHKH TOKA.
DNEeKTPOAHBIE TMOTEHIUABL. Psij

CTaHJapPTHBIX ANEKTPOIHBIX
MOTEHIINAJIOB

(9IEKTPOXUMHUECKUN pan
HaANPSDKEHU N METAJIJIOB).
['anpBaHMYECKHE DJEMEHTHl U
TIPUHITUTIBI uX paboTHI.
CocraBneHue  rajabBaHHYECKHX
AJIEMEHTOB. O6pa3oBanue
raJlbBaHUYECKUX nap npu
XUMHYECKHUX mporeccax.
['anpBaHMYECKHE JJIEMEHTHI,
pUMEHSIeMbIe B KHU3HU:
CBUHIIOBAs AKKyMYJISITOpHAsI
Oatapes, HUKEJTb-KaMHUEBbIE

OaTapeu, TOTUIMBHBIC DJIEMEHTHI.

DJeKkTpoM3  pacmiaBoB  u |1

BOJHBbIX pacTBopoB
3J1eKTPOJIUTOB. IIponeccsl,
IIPOUCXOAAIIME Ha Karone H
aHoze. YpaBHeHUs

IIEKTPOXUMUYECKUX IIPOLIECCOB.
DJEeKTpOJIU3 BOJHBIX PACTBOPOB C

WHEPTHBIMU AIEKTPOLAAMH.
DIIEeKTPOIN3 BOAHBIX PACTBOPOB C
pacTBOPUMBIMU 3JIEKTPOIaAMH.
[IpakTuueckoe IIPUMEHEHUE
3JIEKTPOJIN3A.

Pa3znen 2. Xumus | XapakrepHble XUMUYECKHeE | 2

3JIEMEHTOB M UX | CBOMCTBA METAJJIOB, HEMETAJIOB

COECMHEHHS. u OCHOBHBIX KJIACCOB

Tema 2.1 HEOPTaHUYECKUX COCMHEHHUI.

Metanisl u Bonopona. I[Tonoxenue Bogopoa B

HEMETAJIIEI. ITepuoanueckoit CUCTEME.

N3oronsl Bogopoaa. CoenrHeHUsS
BOJIOPOJIa €  METAUIAaMHM  H
HeMeTamaaMd. Boma. JKécTkocTh
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BOJIbI M CIIOCOOBI €€ yCTpaHEHHUSI.
Tsokénag Bona.

["asoreHsl. O6mas
XapaKTEPUCTUKA MOATPYMIIbI
rajioreHoB. OCOOCHHOCTH XHMHU
dTopa. ["a;10reHOBOIOPOBI.
IlomyyeHnue ranoreHoBOIOPOIOB.
IlonsiTHE O UENHBIX pEaKUUAX.
["annoreHoBOIOPOIHBIE KUCIOTHI U
UX  COIIM  —  TAJOTCHUJBL.
KauectBennas peaxuus Ha
rajoreHu-uOHBI.
Kucnopoacoaep:xaine
coenuHeHus xisopa. llpumenenue
rajJoreHoB M HX BaXXHEUIINX
COE€IMHEHUI.

Kucnopon, ero ¢usmveckue wu|l

XUMHYECKHE CBOMCTBA,
MOJTyuyeHue u MIPUMEHEHHUE,
HaXO0XKIEHHUE B MIPUPOJIE.

Annorponusi. O30H, €ro CBOMCTBA,
MOJIyYeHUE u pUMEHEHUE.
Oxcunpl 1 nepokcunl. [lepokcuyg
BOJZIOPO/Ia, €r0 OKHCIHUTEIbHbIC
CBOMCTBA U MPUMEHECHHE.

Cepa. Annorponnsie | 1
BUJIOU3MEHECHUS CepBHlL.
Ousznyeckue M XHUMHUYECKHUE
CBOMCTBA CEpbI, €€ MOJy4YCHHE U
NpUMEHeHHe, HaxOXKIEHHEe B
npupoze. CepoBomopos,  €ro
¢u3udeckne M XUMHYECKHE
CBONCTBA, MIOJTyYEHUE 51
OpUMEHEHHEe, HaxOoXJIEHHEe B
npupoje. Cynbdunabl. Okcua cepbl
(IV), ero  ¢usuueckue U
XUMHYECKHE CBOWCTBa,
noJy4eHne u npuMenenune. OKcun
cepel (VI), ero ¢usuueckue u
XUMHYECKHE CBOWCTBa,
NOJy4YeHHne W TNPUMEHEHHeE.
CepHucTasi KUCIOTa U CYIb(QUTHL.

CepHas  KuclOTa,  CBOMCTBA
paz0aBiieHHON u
KOHIEHTPUPOBAHHOMN CEpHOH
kucnor. CepHast KHCIIOTa Kak
OKHCIIUTEND, cynb(darsl.

KavecTBeHHble  peakuud  Ha
cyabdua-, cyabGuT- U Ccynabdar-
WOHBI

Azor, ero  ¢Qusmueckume u|l
XUMHYECKHE CBOMCTBA,
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MMOJIYyYCHHUC n IIPpUMCHCHUC,

HaXO0XKICHUE B MIPUPOJIE.
Hutpuapl. AMmuaxk, ero
¢u3uueckue M XUMHYECKHUE
CBOIiCTBa, MOJTyYeHHUe u

IpUMEHEeHHe. AMMMayHas BOJA.
OOpazoBaHue HOHAa AaMMOHHUSI.
Conun aMMOHMS, HX CBOICTBa,
MojlyueHue W IPHUMEHEHHE.
KauecTtBeHHass peakuus Ha HOH
ammonus. Okcua azora (II), ero
¢u3uueckue M XUMHYECKHUE
CBOIiCTBa, MOJIy4eHUe u
npumenenue. Okcup azora (IV),
ero

¢u3uveckue M XUMHYECKHE
CBOIICTBa, MOJTy4eHUe u
npumenenue. Oxcup azora (III) u
a30THUCTasl KUCIIOTa, OKCUJ a30Ta
(V) u a3otHas kucnota. CBoiicTBa
A30THOM KHCIIOTBI, €€ IIOJy4CHHUE U
npuMmeHenue.  Hutpatel,  ux
¢u3uveckue M XUMHYECKHE
CBOICTBa, MPUMEHEHUE.

®dochop. Amnorpornus docdopa.
CaolicTBa, MOJIyYeHUE u
IpUMEHEHHE OeIoro M KpacHOro
dochopa. Dochun.  Oxcuuabl
dochopa (III u V). dochopubie
kucinoTsl. Oprodocdartsl.

VYruepon. Amnorpomnus yriepoja
(amma3, rpadur, KapOuH,
dbyiepen). AKTHBUpPOBaHHBIN
yronb. AncopOuus. CoiicTBa,
IIOJIyY€HUE M TPUMEHEHHUE YIJIS.
KapOunpl xanbiusi, alloOMUHHUS U
JKene3a. YTrapHbId U yTIIEKUCIIBIN
razpl, WX  (Qu3MUecKue U
XUMHUYECKHE CBOWCTBA,
MOJlyueHue U IpPHUMEHEHHE.
YronpHas KUCIIOTA U €€ COJU
(xapOOHATHI M TUAPOKAPOOHATHI).
KauectBeHHast ~ peaxuus Ha
KapOOHaT-HOH.

[Tonyuenue 51 CBOICTBa
YIJIEKHACIIOTO rasa.
BzaumopeiictBue TAJIPOKCHUJIA

HaTpUs C colsiMu (cynbdarom
meau (II) u xaopunom ammonus).
PaznoxxeHne ruIpoKcuia MeJiu.
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Kpemnui, aJIOTPONHS,
¢usuueckue M XUMHYECKHUE
CBOICTBa KpeMHUS, MOJIyYCHUE U
IPUMEHEHHUE, HaXOXJIEHUE B
MpUpoe. CuiaHebl. Oxcun
kpemuuss  (IV).  Kpemuuebie
KHUCIIOThI, cUIMKaThl. CHUIMKaTHAsS
IPOMBIIIEHHOCTD.

Ilenounple Meramiel. OOmas
XapaKTEPUCTHKA MOATPYIIIHI.
duznueckue W XUMHUYECKHUEC
CBOMCTBA JIUTHS, HATPUS U KaJIus.
WUx mnonyueHue W TPUMECHEHHUE,
HaxoxJeHue B npupozae. OKcubl
U TEPOKCHIbI HATPUS U KA.
Enxue memoun, HMX CBOMCTBA,
nojiyueHue u npumenenue. Coau
IIEJIOYHBIX METAaJLIIOB.
Pacnio3naBaHne KaTHOHOB HATpUs
Y KaJIusl.

[leno4yHo-3eMeNbHBIE  METAJLIBI.
O6mas XapaKTepUCTUKA
noarpymmel.  dusuueckue U
XUMHYECKHE CBOWCTBA MarHus |
KalblUs, WX TOIy4YeHHE W
NpUMEHEHHE, HaxXOXKICHHE B
HpUPOJIE.

AntoMuHHH, ero (usndyeckue Hu
XUMHYECKHE CBOMCTBA,
IIOJlydYeHUe U INPUMEHEHHE,
HaXO0X/ICHHE B IPUPOJIE.
AnroMocmiinKatel. AM(GOTEPHOCTD
OKCHJIa ¥ THJIPOKCH/Ia aJIFOMUHUS.
Conu amoMuHusL.

34

50

Pasznen
3.Opranunyeckas
XUMUS
3.1.0cHOBHBIE
TIOHSATHUS
OpraHU4eCKOn
XUMUU U TEOpHUs
CTpOEHUS
OpTraHUYECKUX
COEAMHEHUI

[Ipenmer opraHu4eckol XHMUHU.
[TonstTue 006  OpraHMYECKOM
BEILIECTBE M OPTaHNMYECKOW XUMUHU.
Kpatkwuit OuepK UCTOPHUH
pPa3BUTHUSL OPraHUYECKOW XUMHH.
ButanusMm u ero KpylleHHE.
OcoOenHoctu CTPOEHHUS
OpraHMYECKHUX COEIMHEHM.
Kpyrosoport yrieposa B mpupoe.
Teopust cTpoeHHs OpraHUYECKHX
COETMHEHU N A.M.bytneposa.
[Tpennocbulku CO3/1aHusl TEOPUU
cTpoeHus. OCHOBHBIE TOJIOKEHUS

Teopun CTPOEHUS
A.M.bytneposa. XHAMHYECKOE
CTpOEHHE 51 CBOMCTBA
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opraHuyeckux BemiecTB. [lonsTue
00 U30MEPHH. CriocoOsr
O0TOOpaKeHUs CTPOCHHUS
MOJIEKYJBl  (POPMYIIBI, MOJICIH).
3nauenue teopuu A.M.byTiepoBa
JUIL  pa3sBUTHA  OPraHUYECKOU
XUMHUHU U XUMHUYECKHUX IIPOTHO30B.
Ctpoenue  aroma  yriepoja.
DIIEKTPOHHOE 00JIaKO U OpOUTAIIb,
S- ¥ p-opOuTamu. DIEKTPOHHBIC U
3EKTPOHHO-TpaduyecKue

dopMysel aroma yriepoga B
OCHOBHOM U  BO30YXICHHOM

COCTOSIHUSIX. ITonsTne
TUOpHIU3AIIH.

Knaccugukanus  opraHuuecKux
COEIMHEHUI. Knaccugukanus
OpPraHMYECKHUX BELICCTB B
3aBUCHUMOCTH oT CTpOEHUS
yraepogHon  unenu.  llonArue
(GYHKIIMOHAIbHOU IPYIIIBL.
Knaccugukanus  opraHuueckux
BEIIECTB o TUILY
(GYHKLUHMOHAIBHOMN IPYMIIbL.
OcHoBBI HOMEHKJIaTypbl
OpPraHMYECKHUX BELIECTB.
TpuBuanbHbIe Ha3BaHUA.
PanmonanpHas HOMEHKIJIaTypa Kak
IpeIECTBEHHULIA

HOMEHKJIATy bl IUPAC.
Howmenknarypa IUPAC.

penenbHbie YIJIEBOOPO/bI.
I'omosiornyeckuii psii  ajakaHoB.
[lonsitTue 00  yraeBoAopojaax.

OcobenHoctu CTPOEHUS
Hpe/IeTbHBIX YTIIE€BOJOPO/IOB.
ANKaHBl,  KaK TIPEICTaBUTEIH
Hpe/IebHBIX YTIIE€BOJOPO/IOB.
DIIEKTPOHHOE u
IPOCTPAaHCTBEHHOE CTpOEHHUE

MOJIEKYJIBl METaHa W JpPyIrux
alKaHoB. ['omosornueckuil psa u
u3oMepus napaguHOB.
HopmasibHOE ®  pa3BETBIIEHHOE
CTPOEHUE  YIJIEPOJHOW  LIENHU.

Homenkinarypa AJIKaHOB 51
AJIKWJIBHBIX 3aMECTUTEINEH.
®dusnueckue CBOMCTBA

aJIKaHOB.AJIKaHBl B  MPHUPOJIE.
XUMHYECKHE CBOWCTBA aJIKAHOB:
raJOreHUPOBaHUE (paboTsI
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H.H.CemenoBa), HUTpOBaHHE IO
KonoBanioBy. Mexanusm peakuuu
XJIOPUPOBaHUS allkaHOB. Peakuuu
JEeTUAPUPOBAHUS, rOpeHus,
KaTaJUTHYECKOTO OKUCJICHUS
ankaHoB.  KpekuHr  ajkaHoB,
pa3juuHble  BHABI  KPEKUHTa,
MPUMEHEHUE B TPOMBIIIIEHHOCTH.
[Tuponn3 u KOHBEpCHS MeTaHa,

M30MEPH3ALH aJIKaHOB.
[IprmeneHue " CII0co0bI
noigy4yeHus ainkaHoB. OoOmactu
HPUMEHCHHUS aJIKaHOB.
[TpomblmIeHHBIE CHOCO0BI

MOJIy4YEHHUsl AJIKAHOB: MOJyYeHUE
U3  NPUPOJHBIX  HCTOYHUKOB,
KpEKUHTI TapaduHOB, MOIyueHUE

CUHTETHYECKOTO OeH3uHa,
ra3uQpuKaIms Yy,
TUIPUPOBAHUECATKAHOB.

JlaGopaTopHbie CIocoObI

NOJYYCHHUsT ~ AJKAHOB:  CHHTE3
Bropua, pexapbokcuimnpoBaHue,
THJIPOJIM3 KapOuia aJFOMHHUSL.

IukaoankaHbl.

I"'omonornuecknit pan "
HOMEHKJIaTypa LUKJIOAIKAHOB, UX
obmas  ¢dopmyna. Ilonarue o
HalpsDKeHuM 1ukia. Msomepus
LUKIOAJIKAaHOB:  MEXKJaccoBas,

YTIEPOAHOTO CKeJeTa,
reoMmerpuueckasd. llomyuenue un
¢duznueckue CBOMCTBA
LUKJIOAJIKaHOB. XuMuyeckue
CBOICTBa LHUKJIOAJIKAHOB.
Cnenuduka CBOICTB
LUKJIOAJIKAaHOB c MaJIbIM
pazMmepom KA. Peakuun

MMPUCOCAUHCHUSA W PaJUKAJIBHOTI'O
3aMCIICHUS.

IJTUJIEHOBbIE  YIJICBOJOPOABI.
['omosiornyeckuii  psii  aJKeHOB.
DNEKTPOHHOE u
MPOCTPAHCTBEHHOE CTpPOCHHE
MOJIEKYJIBI ATHJIEHA M aJIKEHOB.
['omonoruyeckuii psig u  obOmias
dopmyna ankeHoB. UM3omepus
ATUJICHOBBIXYTJIEBOIOPOIOB:

MEXKKJIIaCcCOBas, YIIEPOAHOIO
CKeJleTa, IIOJIOKEHUSI KpPaTHOMN
CBSI3U, reOMeTpHUYeCcKast.
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OcobeHHocTH HOMEHKJIATyPbI
STHJIEHOBBIX YIJIEBOJOPOOB,
Ha3BaHUs BAKHEUIIINX PaTUKAIIOB.
du3nuecKkrue CBOMCTBA aJIKECHOB.

XHUMHYEeCKre CBOMCTBA aJIKCHOB.

DnexTpoPpUILHBIN XapakTep
peaxkuui, CKIOHHOCTb K peaKLUsiIM
IIPUCOEIUHEHHS], OKHUCJICHUS,
IOJIMMEPU3ALIIH. ITpaBuito
MapkOoBHHMKOBa U ero
JJIEKTPOHHOE 000CHOBaHUE.
Peakuun rajoreHupoBaHus,
TUAPOrajOreHUpOBaHus,

rupaTanmm, TUIPUPOBAHUS.
[Tonsitue 0 peakuusax
IOJIMMEPU3ALIUN. I'openue

aJKeHOB. Peaknum oOKuClIeHHS B
MATKMX U JKECTKHUX YCIOBHUSAX.
Peakuus Barnepa u ee 3HaueHue
JUIsl OOHApY>KeHUsl HempeaebHbIX

yTIEBOAOPOIOB, MOy YCHHS
TJINKOJICH. [TpumeHeHune u
CIOCOOBI  TIOJIYYCHHS]  AJIKEHOB.
Hcnonb3oBanue BBICOKOM
PpEeaKIIMOHHOM CIIOCOOHOCTH
IKCHOB B XHUMUYECKOH
MMPOMBIIIJICHHOCTH. HpI/IMeHeHI/Ie
STHIICHA u MPOTHJICHA.
[IpombliieHHbIE CIOCOObI

IIOJly4YEHUsl  aJKeHOB. Peaknun
JNETUIPUPOBAHUSI W KPEKHHTra
aJIkeHOoB. JIabopaTopHble crIOcOOBI
MOJTyYEHHs AJIKEHOB.

AJIKaHeHbl. [Tonsitue u
KJaccUpUKaus JTMEHOBBIX
YTJIEBOAOPOAOB MO0 B3aUMHOMY
PacTOI0KEHUIO KPaTHBIX CBS3EH B
MOJIEKYJIE. Ocobennoctu
AIIEKTPOHHOTO u
IPOCTPAHCTBEHHOTO CTPOCHHS
COTIPsKEHHBIX AUeHOB. [loHsATHE O

T-AIEKTPOHHOU CHUCTEME.
Homenknarypa JTUEHOBBIX
yrieBogopoaoB.  OcobeHHOCTH
XUMHYECKHUX CBOMCTB
COIIPSKCHHBIX JIUCHOB KaK
CIEICTBHE MX  DJIEKTPOHHOTO
CTPOCHWUH. Peakuun 1,4-

npucoequHenus. [lonmumepusanus
nueHoB.  CrocoObl  MOJTy4eHus
JIMEHOBBIX YIJIEBOJOPOOB:

19




paboThI C.B.JIeGenesa,
JIETUIPHUPOBAHUCAIKAHOB.

AlleTH/IEHOBBIE YIJIEBOJOPO/bI.
['omosiornyeckuii psii aJIKUHOB.
DIIEKTPOHHOE u
MIPOCTPAHCTBEHHOE CTPOCHHE
aleTUeHa M JIPYTUX aJIKUHOB.
['omonoruyeckuii psg u oOmias

dbopmyia QITKUHOB.
Homenknatypa  aneTHJIEHOBBIX
YIJIEBOAOPOOB. N3omepus
MeXKJ1accoBas, YTIEPOIHOTO

CKeJIeTa, IIOJIOKEHUS  KpPaTHOMU
CBSI3U. XUMHUYECKHE CBOMCTBA U

MIPUMEHEHUE AJIKMHOB.
OcobenHocTH peakuii
MPUCOCIUHEHUSI IO  TPOMHOM
YIJIEPOI-yTIIEPOIHOM CBSI3H.

Peakuuss  Kyueposa. IIpaBuiio
MapKkOBHUKOBA TPUMEHUTEIBHO K
anerwieHaM. [[oBMKHOCTb aTOMa
BOJIOpoJia (KUCIOTHBIE CBOMCTBA
anKUHOB). OKHCIICHHE aJIKUHOB.

Peaxius 3eIMHCKOrO.
[Ipumenenue aleTHJIEHOBBIX
YTJIEBOIOPO/IOB.

[TonuBununauerar. Ilomyuenue
ankuHOB. llodydeHue anerusieHa
NUPOJIU30M METaHa U KapOUJAHBIM
METOJOM

ApoMaTH4ecKHe yriieBoAopoAbI.
I'omMonornyeckuii  psx  apeHoB.
beH3on  kak  mpeAcTaBUTENb
apeHoB. Pa3BuTue npeacraBieHuin

0 CTPOEHUU OeH3zoua.
CoBpeMeHHbIE TIPEACTaBICHUs 00
3JIEKTPOHHOM "
[IPOCTPAHCTBEHHOM CTPOCHUU
OeH3ona. Ob6pa3oBanue
apoOMaTHUYECKOMN T-CUCTEMBI.
['omonoru OeH3oua, ux
HOMEHKJIaTypa, obmas dopmya.
Homenknarypa TSt

JIH3aMeNIeHHBIX MTPOU3BOTHBIX
OeH3onma: opTo-, MeTa-, Tmapa-
pacrnoaoKeHne 3aMECTUTEIICH.
Pu3nyecKue CBOMCTBA APEHOB.

XUMUYECKUE CBOWCTBA apeHOB.

[Tpumepsl peakuui
AJEKTPOPUIHLHOTO  3aMEIICHHUS:
rajJjoreHupPOBaHMs,
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QIKWIUPOBaHUA  (KaTalu3aTopsl
Opunens—Kpadrca),
HUTPOBaHUS, Cylb(pUpOBaHUS.
Peaxuun TUAPUPOBAHUS u
IPUCOETUHEHNUS XJI0pa K OeH3011y.
OcobenHoctu XUMHUYECKUX
CBOWCTB IOMOJIOrOB  OeH307a.
B3aumHoe BiMsIHHME aTOMOB Ha
IIpUMepe TOMOJIOTOB  apEHOB.
Opuenranus B peakuuax
NEKTPO(YUIBHOTO 3aMELICHHUS.
IIpumeHeHue U [IOJIy4YE€HHUE
apEHOB.

CamocrosiTesibHasi padoTa

00y4YaKOIIUXCH:

[Tpupoanbie UCTOYHUKH
apOMaTUYECKUX YTJIEBOJIOPOJIOB.
Apomaruzanus aJIKaHOB u

[UKJIOAJIKAHOB. AJKUIMPOBaHUE
OeH3oua.

[Tpupoanbie UCTOYHUKH | 2
YTJIEBOJIOPOIOB. Hedrs.
HaxosxeHue B mpupojie, COCTaB U
¢u3nueckue CBOMCTBa HEPTH.
ToIIMBHO-IHEPreTUYECKOE

3Hayenne Hepru. [IpoMeinuieHHas
nepepadoTka HeTH.
Pextudukanus HedTH, OCHOBHBIC
bpakuun ee pa3ieieHHs, HX
UCIIOJIb30BaHHUE. Bropuunas
nepepaboTka  HEPTEHPOAYKTOB.
Pexktudukamuss ~ maszyra  mpu

YMEHBIIEHHOM JIaBJICHUM.
Kpekunr He(TENPOAYKTOB.
PaznuuHble  BHJBI  KPEKHHTa,
paboTsI B.I'.IllyxoBa.
N3omepu3anus aJIKaHOB.
AJNKWIMpOBaHUE HENpeAeTbHBIX
YTIIEBOIOPOOB. Pudopmunr
He(TENPOAYKTOB. KauectBo
aBTOMOOMJIBHOTO TOILJIUBA.

OxktanoBoe uucino. [Ipupoausiii u
NOMYTHBIM ~ HEe(TAHOW  rasbl.
CpaBHEHHE cOCTaBa MPHUPOJHOTO
U TONyTHOTO  Ta3os, ux
IIPAaKTUYECKOE UCIIOJIb30BAHNUE.

KameHnHblii  yronb. OcHOBHbIE
HaIpaBJIeHUS HCIIOJIb30BAHUS
kaMmeHHoro yrias. KokcoBanue
KaMEHHOTO  yIJjs, BakKHeHIue
IPOAYKTBI 3TOr0 Ipolecca: KOKC,
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KaMEHHOYTOJIbHAs CcMOJIa,
HazcMmonbHas Boga. CoenuHeHus,
BBIJICTISIEMbBIC u3
KAMEHHOYT'OJIbHOM CMOJIBI.

I'uapokcuiIbHbIE OPraHUYecKHe
coeIuHEeHMs. Ctpoenue u
KJaccupukanus CIHPTOB.
Knaccudukanus coupToB 1o TUITY
YIJIEBOJOPOAHOTO paaukana,
YHUCIy TUAPOKCWIBHBIX TPyHN U
TUITy aTOMa YTJepoa, CBSI3aHHOTO
C  TUAPOKCWIBHOH  TpYyNIIOH.

DIIEKTPOHHOE u
IPOCTPAHCTBEHHOE CTpOEHUE
TUJPOKCHIIBHOM TPYIIIEL.
BnustHue ctpoeHus CnUpTOB Ha UX
¢duznueckue CBOMCTBA.

MexMonekyiiipHas BOJOpPOAHAs
CBs3b.  ['OMosormyeckuii  psn
MpeaesbHbIX OJIHOATOMHBIX
CIIUPTOB. N3omepus u
HOMEHKJIaTypa aJKaHOJOB, HX
obmras gpopmyia.

XUMHYECKHE CBOMCTBA
AJIKAHOJIOB. Peakmuonnas
CIIOCOOHOCTH MpeaeIbHbIX
OJIHOATOMHBIX CITUPTOB.
CpaBHEHHME KHCJIOTHO-OCHOBHBIX
CBONCTB OpraHU4eCKUX u
HEOPTraHUYECKHUX COCIMHCHHUM,
COJIepKaIINX OH-rpynmy:

KHCJIOT, OCHOBaHUH, aM(pOTEPHBIX
coeIuHEHUN (BOABI, CIHUPTOB).
Peakunun, MOATBEPIK AOIINE
KHCIIOTHBIE CBOMICTBA CIIUPTOB.
Peaknun 3aMeLIEHUs
TUAPOKCUIIBHON IPYIIIBL.
MesxmoleKkysipHas
JETUpaTanns CIUPTOB, YCIOBUS
o0pa3oBaHUsl TPOCTBIX A(PUPOB.
CrnoxHele 3¢upsI
HEOPraHMYECKUX U OPTraHUYeCKHUX
KUCJIOT, peaKkIH 3TepuUKaIUm.
OxucneHne ¥  OKHCIUTEIbHOE
JNETUIPUPOBAHUE CIIUPTOB.
CnocoObl TONTyYyeHHUsI CIUPTOB.
I'maponus raJIor€HaJIKaHOB.
I'mpparanys ajnkeHoB, YCIOBUS €€
IIPOBEJCHUS. Boccranosnenue
KapOOHUJIbHBIX COETMHEHUH.
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MHoroaTromMHbie CIIUPTHI.
Hs3omepuss U HOMEHKIATypa
npeJcTaBuTeNIed ABYX- M TpeX-
aTOMHBIX cupToB. OCOOCHHOCTH

XMMHYECKUX CBOMCTB
MHOI'OAaTOMHBIX CIIUPTOB, ux
Ka4eCTBEHHOE oOHapy>KeHHe.
OTI[CHBHBIC MNpEACTAaBUTCIIN:
STHJICHTJIUKOJb, TJIMLEPYH,
CIO0COObI ux II0JTyYEHUS,

IMPAKTHUYCCKOC IMIPUMCHCHHUC.

CamocrosiTesibHasi padoTa
OTI[CHBHBIC Hpe[[CTaBI/ITeJII/I
aJIKaHOJIOB. Mertano, ero
HpOMBIH_IHeHHOC HOJIy‘ICHI/Ie 158
MIPUMEHEHHUE B TPOMBIIIICHHOCTH.
buonorndeckoe nIeicTBHe
METaHoJIa. Cnenuduyeckue
CIOCOOBI  TIOJIYYEHHUSI JTUIIOBOTO
CrupTa. du3noI0ruuecKoe
JEUCTBUE dTAHOJIA.

®eHoJIbI. ONEeKTPOHHOE u
MPOCTPAHCTBEHHOE CTPOEHHUE
denona. BzaumHOoe  BIUAHHE
apOMAaTHYECKOTO KOJIbLIA u
TUAPOKCHIIBHON TPYIIIIHI.

XuMHudeckue CcBoicTBa (peHoma
KaKk (QYHKIUS €ro XHMHYECKOTO
cTpoenus. bpomuposanue dpenona

(xauecTBEeHHas peakuus),
HUTPOBaHUE (mMKpUHOBAs
KHCJIOTA, eé CBOMCTBA u
MIPUMEHEHHE). ObpazoBanue

OKpalIeHHBbIX  KOMIUIEKCOB  C
nonoM Fe3* TIpumenenue penona.

[Toryuenue ¢deHona B
MIPOMBILILIEHHOCTH.

AJIbaEeruabl H KE€TOHBI.
I'omonorunyeckue pAIBI
anbaeTUA0B U KeTOHOB. [loHsaTHe 0
KapOOHMIBHBIX COCIMHEHMUSX.
DIIEKTPOHHOE CTpPOEHHE
KapOOHUIbHON TPYIIIIBI.
N3omepuss U HOMEHKIJIATypa
aJbIETUI0B n KETOHOB.
duznueckue CBOMCTBA
KapOOHWJIBHBIX COCTMHEHUMN.
XuMH4ecKue CBOICTBaA
aJbIETUI0B n KETOHOB.
Peaknmonnas CIIOCOOHOCTH
KapOOHMIBHBIX COEIMHEHMIA.
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Peakuuu oxucieHus anabAeruioB,
KaueCTBCHHBIE  pEaKIWh  Ha
anbIeruinylo rpymnmny. Peaknuun
MOJIMKOH/ICHCALIMKU: 00pa3oBaHUe
dbenonoopmManbAETUIHBIX CMOJ.
IIpumeHeHue U [IOJIy4YE€HHUE
KapOOHUJIbHBIX COSTMHEHUH.

CamocrosiTesibHasi padoTa
HpI/IMeHeHI/IC AJIbACTU 0B u
KETOHOB B ObITY u
IMPOMBIIIJICHHOCTH

KapOoHoBble KHCJOTHBI M MX |2
NMpou3BoAHbIe. ['oMosIOrnyecKuit
P OPENeNIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHcHOT. IloHsATHE O
KapOOHOBBIX KHCJIOTaX M HX
Kiaccupukanus. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTpOEHHE
KapOOKCHIIbHOU IpYIIIBIL.
I'omonornyeckuii psn
IpeenbHbIX OJTHOOCHOBHBIX
KapOOHOBBIX KHCJIIOT, ux
HOMEHKJAaTypa ¥  HU30MEpHsL.
Me:xMmoneKyispHble BOAOPOIHBIE
CBSI3U KapOOKCHUJIBHBIX TPYI, UX
BIIMSIHAE HAa (PU3UYECKUE CBOICTBA
KapOOHOBBIX KHCJIOT.
XHUMHUYECKUE CBOMCTBA
KapOOHOBBIX KHUCJIOT. Peakiuu,
WUTIOCTPUPYIOIINE  KUCIIOTHBIE
CBOMCTBA M MX CpPaBHEHHE CO
cBOcTBaMH HEOPraHNYECKUX
KHCIIOT. O6pa3zoBanue
(YHKIMOHATIBHBIX MPOU3BOIHBIX
KapOOHOBBIX KHCJIOT. Peakuun
TepuUKAIIH. AHTUIPUIBI
KapOOHOBBIX KHUCIIOT, ux
MOJTy4YeHUE U IPUMEHEHHE.

Crioco6b! noy4yeHHs KapOOHOBBIX
KHCJIOT. OTtnenbHbIE
NpPEJCTaBUTEIN U HX 3HAYEHHE.
OO6mue cnocoObl  MOTYYEHUS:
OKHCIICHHE aJIKaHOB, aJIKEHOB,
NIEPBUYHBIX CITUPTOB, aJIbICTH/IOB.

Baxneimme MPENCTABUTEIN
KapOOHOBBIX KHUCJIOT, ux
Ouosoruueckas poOJIb,
crienuduieckue CIIOCOOBI
MOJyYEHUS, CBoOIicTBa u
IIPUMEHEHUE MYypPaBbUHOM,

YKCYCHOM, TAJIbMUTUHOBOW U
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CT€apUHOBOM;  aKpWJIOBOHM |
METAKPUIIOBOM; OJICUHOBOIA,
JIMHOJIEBOM WM JIMHOJICHOBOI;
[[ABEIEBOI; OEH30MHOI KUCIIOT.

Caoxnbie 3¢pupsnl. CTpoeHue u
HOMEHKJIATypa CJIOKHBIX 3(UPOB,
MEXKJIaccoBasi  H30MepUs €
KapOOHOBBIMU KHUCJIOTaMHU.
CrocoObl  TIONyYEHUSI CIOMKHBIX
a3¢upoB. OOpPaTUMOCTh pPEAKIIUU
srepuukanui = U (HaKTOpHI,
BIUSIOLIIE Ha CMeEIlIeHHe
paBHOBECU. XumMu4eckue
CBOICTBA 1 IPUMEHEHHUE CIOMKHBIX
apupoB. Kupsl. Kuper Kak
CIOXHBIE 3(UPBl  TIUIEPUHA.
KapOoHOBBIE KHCIIOTHI, BXOISIIHNE
B COCTaB JKHUPOB. 3aBHCHMOCTh
KOHCHCTEHIIMM JKHPOB OT UX
cocraBa. XMMHMUYECKHE CBOMCTBA
KHUPOB: THIPOJIN3, OMBUICHUE,
ruapupoBanue.  buonoruueckas
POJIb KUPOB, UX MCIIOJIIE30BAHKE B
ObITy W mpombliuieHHocTH. Conu
KapOOHOBBIX  KHCIOT.  MpbIia.
CriocoObl  MOJyyeHHs  COJIEH:

B3aUMOJICUCTBUE KapOOHOBBIX
KHCJIOT C MeTaJlaMi, OCHOBHBIMHU
OKCHJIaMH, OCHOBaHUSIMU,

COJISIMHU;  HIEJIOYHOM  THUIPOIH3
CIOXKHBIX 3(UpoB. XHUMHUYECKUE
CBOWcTBa cojeil  KapOOHOBBIX
KUCIIOT:  TUAPOJIN3,  peaKluu
HOHHOT'O oOMeHa. Meia,
CYLIHOCTh MOIOIIETO JACHCTBUS.
OTHolleHHEe MbLIa K JKECTKOH
Bosie. CHHTETMYECKHE MOIOIIUE
cpenctBa — CMC (merepreHtsi),
UX NIPEUMYLIECTBA U HEAOCTATKU

CamocrosiTesibHasi padoTa
OTHollleHHE JKUPOB K BOJAE U
OPTaHWYECKUM  PACTBOPHUTEIISIM.
Jloka3aTenbCcTBO  HEMpPEeIeTbHOTO
xapaktepa xkupoB. OMbUIeHUE
*KupoB. CpaBHEHUE CBOWCTB MbLIIa
u CUHTETHYECKMX  MOIOIIHUX
BCIICCTB.

YrieBoanl. ITonsatue 004
yIJIeBOAaxX. Knaccudukammst
yrieBogoB.  MonHo-, 1u- U

noJimcaxapuibl, MpEACTABUTCIIN
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KOKIOW  TPYNIBl  yIIIEBOJOB.
buonoruueckass poab yrieBojaoB,
UX 3HAYCHHE B JKU3HU 4YEIOBEKa U
oOuiecTaa. Mounocaxapusl.
Crpoenue " ONTHYECKAs
usoMepus MoHocaxapuaos. Mx
KJaccu(uKalus o Yucily aTOMOB

yriaepoaa U npupoje
KapOOHUIIBHON IPYIIIBL
Baxueiimme MPEACTABUTEIN
MoHO3. ['noko3a, cTpoeHue ee
MOJIEKYJIbI u ¢buznyeckue
CBOICTBA. TayTomepus.

XUMHUYECKUE CBOWMCTBA TIIHOKO3BIL:
peaxkuu Mo ajabJAEeTUAHON TpyIie
(«cepeOpsiHOTO 3epKanay,
OKHUCJICHHE a30THOM KHUCIIOTOH,
TUAPUPOBAHUE). Peakuuu
[JIFOKO3bI  KaK  MHOTOATOMHOTO
crmupra: B3aNMOJICICTBHE
TJIFOKO3bI C THUAPOKCHUAOM MEIU
(IT) mpu KomMHaTHO# TemmepaType
U HarpeBaHWH. Pa3nuyHbIC THITHI
OpoXxeHUs (cupToBoe,
MOJIOYHOKHCIIO€). [7moko3a B
npupone. buonornyeckas ponb u
MPUMEHEHHUE TIIOKO3bl. DpyKTO3a
KaK u30Mep Toko3bl. CpaBHEHHE
CTpOCHUS MOJICKYJTBI u
XUMHYECKHX CBOWCTB TIIOKO3BI U
¢pykTo3bl. PpyKTO3a B IPUPOJIE,
e€ Ouonornyueckas poJb.
[TenTo3b1. Pubosa n
ne30Kcuprbo3a Kak
NPEICTaBUTENN AJIbIONIEHTO3.
CrtpoeHne MoJIEKyI.

Jucaxapuabl. Crpoenue
JIMCaXapuJioB. Crnioco6
COUJICHEHUS LIUKJIOB.
BoccranaBnuBaroniue u

HEBOCCTaHABJIMBAIOIIUE CBOMCTBA
JUCAaxapuioB  Kak  CIEICTBUE
counieHeHusa 1ukiaa. CtpoeHue u
XMMHYECKHE CBOWCTBA CaxXapoO3bl.
TexHonornueckue OCHOBBI
IIPOU3BOCTBA caxapo3bl. JIakTo3a
M MalbTO3a Kak  HM30MeEphl
caxapo3sl.

Ionucaxapuasbl. Oburee
CTpOCHUE TIOJINCaXapHUJIOB.
CtpoeHue MOJIEKYJIbl Kpaxmana,
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aMuI03a u aAMMJIONIEKTHH.
®dusnyueckue CBOMCTBa Kpaxmara,
€ro HaxOXXJICHHE B NPHUPOAEC H
Ouosiornueckasi posib. [JIMKOTreH.
XUMHYECKUE CBOMCTBA Kpaxmara.
CtpoeHue 3JIEMEHTApHOTO 3BEHA
IEJUTIONO3bl.  BiusiHue CcTpoeHMS
MOJIMMEPHOH 1IeTI Ha U3UUIECKUE

u XU-MUYECKUE CBOMCTBa
L[EJUTIOJIO3BI. I'mpponus
LEJUTEOJIO3BI, obpa3zoBaHue
CJIOXKHBIX 3¢upoB c
HEOPraHMYECKUMHU U
OpTraHNn4YCCKUMU KHCIIOTaMMH.

[TousiTue 00  HMCKYCCTBEHHBIX
BOJIOKHAX: al€TaTHOM IIEJIKE,
BHCcKo3e. Haxoxknenue B mpupoje
u Ouooruyeckas poJb
1esuoa036l. CpaBHEHHE CBOMCTB
Kpaxmaja 1 LeJUII0JI03bI

CamocrosiTesibHasi padoTa

IIpakTH4yeckoe 3aHATHE
13/J1abopaTopnasi padora 13.
BzaumoneiictBue pacTtBOpa

TJIFOKO3bI C TUAPOKCHUAOM MEIU
(11). B3anmopeiicTBrE caxapo3sl C
TUIPOKCUIAMHA METAJLJIOB.
BzaumoneiictBue  kpaxmana C
HOMOM, THAPOIM3  KpaxMmaja.
OznakomneHnne ¢  oOpa3namu
MPUPOJHBIX M HCKYCCTBEHHBIX
BOJIOKOH.

AMMHBI, AMHHOKHUCJIOTHI, | 2
0eJIKH. Knaccudukanus u
uzomepust amuHOB. IloHsTHE 00
amuHax. [lepBu4HbBIE, BTOPHUYHBIC
U TPETUYHBIE aMMHBI.
Knaccudukanus aMuHOB 110 THUITY
yIIAEBOAOPOAHOTO paauKaia M|
YHCIy aMHHOTPYII B MOJIEKYJIE.

I'omonoruueckue psAABI
MMpeaAciIbHbBIX aJ'II/I(l)aTI/I‘ICCKI/IX u
APpOMATHYCCKUX AMHUHOB,

M30MEPUS U HOMEHKJIaTypa.

XUMHYECKHE CBOMCTBA aMHHOB.
AMUHBI KaK OpraHNYeCKHe
OCHOBaHMS, HUX CpaBHEHHUE C
aMMHaKOM U JIPYTUMU
HEOPraHUYECKUMU OCHOBAHUSMMU.
CpaBHEHHE XUMHYECKHUX CBOWCTB
anudaTUIeCKUX U ApOMaTHIECKHUX
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amuHoB. OOpa3oBaHWE aMHJIOB.
AHWIMHOBBIE KpacUTENH.
ITousTHe 0 CHUHTETUYECKUX
BOJIOKHAaX. ITonnamu st u
MOJMaMUTHBIE CUHTETUYECKHE
BOJIOKHA. IIpumeHeHune u
noydyeHue amuHoB. [lomydyeHue
amuHoB. Pa6otel H.H.3ununa.

AMUHOKUCTOTBI. [loHstue 00

aMHUHOKHCIIOTaX, ux
KiIaccuukanuss W CTPOEHHE.
Homenknarypa aAMHUHOKHCIIOT.
JIBOWMICTBEHHOCTh KHCIIOTHO-

OCHOBHBIX CBOMCTB aMHHOKHCJIOT
u eé mnpudYuHBL. bunosspHsle
MOHbl. Peaknuu KOHIECHCALUU.

ITentuanas CBSI3b.
CunreTnueckue BOJIOKHA.
Krnaccudukanus BOJIOKOH.

[TomyyeHne aMMHOKHUCIOT, UX
IpUMEHEHHEe U Ouosornyeckas

GyHKIHS.

beakn. benku kak npupoaHbIe
[IOJIUMEPBI. [IepBuuHas,
BTOpUYHAs, TpeTUYHast u
YETBEPTUYIHASI CTPYKTYPBI OCIIKOB.
OuOpuLIspHBIE U TIO00YJISIPHBIE
Ocnku. XMMHUYECKHE CBOMCTBA
OeNKoOB: TropeHue, AeHaTypalus,
THJIPOITU3, KauyeCTBEHHBIC
(LIBETHBIE) PEAKIUH.

CamocrositenbHas padora
buonoruueckue GpyHkunu 6€NKOB,
UX  3HaueHue. benku  Kak
KOMIoHeHT mnumm. [IpoGnema
0EIKOBOrO TOJIOIAHUS U MYyTH €€
peLIeHHUSL.

buojgornyecku akTuBHbIE 2
coefuHeHUus. PepMeHTHI,
BUTAMUHBI. ['0OpMOHBI,
JIEKApPCTBEHHbIE MpPenaparsl.
Oprannueckue ITOJIUMEPHI.
CrocoObl UX MOTYYESHHUS: PEAKIIUU
HOJ'II/IMepI/ISaHI/II/I 158 peaKHI/II/I
nonukoHaeHcauu.  CTpyKTypbl

MIOJINMEPOB: JVHEWHBIE,
pa3BETBICHHbBIE u
IIPOCTPAHCTBEHHBIE.

CTpyKTypHUpOBaHUE IOJIMMEPOB:
BYJIKQaHU3aLUs Kay4yKOB,

nyOsieHue OeNKOB, OTBEpIKICHHE
TOJIMKOHICHCAIIHOHHBIX
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MTOJITMMEPOB. Knaccudukammst
MMoJIMMEPOB 10 Pa3IMIHbBIM

MIpU3HAKaM.
Pasnen 4 Xumua | XuMusa B ceJILCKOM XO03fiicTBe. | 6 4
U KU3Hb. XUMHS | XUMHA3AIUS CEIbLCKOr0 X03HCTBa
B KU3HU U ee HamnpasieHusd. PacteHus u
O6H.[CCTBa II04YBa, MMOYBEHHBIN

MOTIOIIAFO I KOMIUIEKC.

Y nobpenus u ux KiaccupuKaIms.
XUMHUYECKUE CPEACTBA 3aIlUThI
pacTeHUN. OTtpunarenbHbIe
[IOCEICTBUSA MIPUMEHEHUS
MeCTUIUIOB U Ooppda ¢ HUMHU.
XuMu3aIus )KHBOTHOBOJICTBA.

CamocrosiTeibHas padoTa

Xumus U IKOJIOTHA.
XUMHYECKOE 3arpsi3HeHue
OKpykawmiei cpensl. OxpaHa
ruapocepbl  OT  XUMHYECKOTO
3arpsi3HeHus. OxpaHa MOYBBI OT

XHMHYECKOTO 3arps3HEHHMS. 2
Oxpana aTMocQepsl oT

XUMHUYECKOTO 3arpsi3HEHUS.

Oxpana ¢aopel u QayHbl OT

XHUMHYECKOTO 3arpsi3HCHUSI.
buorexnoorus " reHHAas

WH)KCHEPUSL.
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3 YCJOBUSA PEAJIN3ALIMYA YUEBHOM JUCIHUILIUHBI « _ xumus »

Peanuzanus nporpaMMbl yueOHOM TUCHUILIMHBI TpeOyeT HaIuunsa y4eOHOro kabuHeTa
71a00paTopum XUMHUS

O6opynoBaHue 1a00paTopuu U pabovYnx MECT J1abOpaTOpUu:

- KOMIUIEKT Y4€OHO-METOJUYECKON TOKyMEHTAluU

-HamIsIIHbIE TOCOOUsI, KOMIUIEKT IJIAKaTOB, TaOOpaTopHas oCy/ia, PeaKTUBbI

TexHuueckue cpeacTBa 00yUYeHUs:

Komneiorep, mnpuHTep, MNporpaMMHOE oOOecredYeHne oOmero M MpoQecCHOHAIBHOTIO
Ha3HA4YCHUsI, KOMILJIEKT Y4eOHO-METOMUECKON JOKYMEHTAIH

3.1 TpeGoBaHus K MAaTEPUAIbHO-TEXHUYECKOMY 00ecIeYeHnI0

HanmenoBanue OcHallleHHOCTh
cnenraJbHbIX CHenHaJbHBIX
Ne noMelleHnii* u noMeneHud u
/ol mnoMelmeHuil A noMemeHun 1Jis
CaMOCTOAITEIbHOM CaMoOCTOSITEIbHOM
padoThI padoThI
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YyeOHast ayIUTOPHS
JUIS IPOBECHHUS
3aHATUN
JIEKIIMOHHOT'O THIIA

YKOMILJICKTOBaHa
CIIeIMaIN3UPOBAHHON
(yueOHoOM) Mebenbo,
HaObOpOM
JIEMOHCTPAIIMOHHOTO
o0opymoBaHUs "
y4eOHO-HATTISIHBIMU
ITOCOOHUSIMH,
00ecreYnBaoIuMU
TEMaTU4eCKue
WITIOCTPALINH,
COOTBETCTBYIOIINE
paboueii mporpamme
JMCIHIUTAHBI, @ TAKKe
TEXHUYECKUMH
cpeJcTBaMu
o0OydeHus
(mepeHOCHBIM
MYJTbTUMETUHHBIM
MPOECKTOPOM,
IMOPTAaTUBHBIM
KOMITBIOTEPOM  THTIA
«HoytOyx»,
TIEPEHOCHBIM
Pas3ABUKHBIM
DKPAHOM), CITyKalllie
JUIE  TIPeICTaBICHUS

yaeOHOM
nHpOpMAITUN
0O0JBIION ayAUTOPHHU.
YKOMIUIEKTOBaHA
CIIeIHATN3UPOBAHHOM
(yueOHOI1) MeOenbto,
NEePEHOCHBIMH

VYueOHast ayJUTOPUS | TEXHUIECKUMHU

JUTSL TIPOBEJICHUS CpeacTBaMu

3aHATHI 00y4eHHsIn

CEMHHAPCKOTO THIIA, |1a00paTOpHBIM

HPaKTHYECKUX 000pyI0BaHHEM

3aHATHH, IS (amTeuka

TPYIIIOBBIX U
WHJIUBUTY aTbHBIX
KOHCYJIbTALIUM,
TEKYIIEro KOHTPOJIS
Y IIPOMEKYTOYHOU
aTTeCTaIlHH.

WHIUBUyalbHas, |
BBITSDKHOM mKad,
BECHI , BECHI
TexHudeckue (2 mr),
ODOK-56, cymmibHBIf
mKkad ) KOMIUICKTHI
nabopatopHoOi
XUMUYECKOHN IOCYIbI,
TUTATKA
JJIEKTPUYECcKasl.

Ilomemenune s
CaMOCTOSATEIIHHOMN
paboThI

YKOMIUIEKTOBaHO
CIIELUaIU3UPOBAaHHON
(yueOHOI1) MeOenbto,
OCHAILIEHO
KOMITBIOTEPHOM
texaukoi (15 IIK) c
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BO3MOXHOCTBIO
HOAKITIOUCHUS K CETH
"UnTepuer" u
obecrieyeHo
JOCTYTIOM B
HIIEKTPOHHYTO
MHQOPMAaIIIOHHO-
00pa3oBaTeNIbHYIO
cpemy OpraHM3alINy,
MIPUHTEPOM, 3
CKaHepaMH
4, YKOMIUIEKTOBAaHO
Tlomemenue aist CIIeLIMATM3UPOBAHHON
XpaHEHHS U MeOeITbIo TSt
npoUIaKTHIECKOTO|XpaHESHUSI
o0CITyXKUBaHU o0opymoBaHUs "
y4eOHOT0 TEXHHUYECKUMU
o0opynoBaHUs CPEICTBAMHU JUIsl €ro
o0CcTyXKUBaHU

Ilepeuenb UH(OPMAIMOHHBIX TEXHOJIOTHIi, HCMOJIb3yeMbIX MPH OCYIIECTBJIEHHMH 00pPa30BaTEIbHOIO
npouecca no JUCHUIINHE

Hcnonp3oBanne makera MicrosoftOffice st dreHuss JeKOUid ¢ KMCHOIB30BAHMUEM CIAN[I-TIPE3CHTAIN,
NPE/ICTaBICHUS] MaTEePUAJIOB, H T.II.

3.2 UndopmanuonHoe odecriedenne 00yueHust

Ilepeyensb 0CHOBHOIA, 1OMOJHUTEIbHOI JTUTEpaTypsl U UHTEpHET-pecypcoB

OcHoBHas JInTeparypa:

1.I'abpuensan O.C., OcrpoymoB N.I'. Xumus ans npodeccuii ¥ CHEUaTbHOCTEH TEXHUYECKOTO MPOQUIIS:
YU4eOHUK IJI CTY/l. YUpexKAeHUI cpell. mpod. odpasoBanus. — M., 2014.

2.I'abpuensa O.C., Octpoymos WN.I'., OctpoymoBa E.E. u ap. Xumus mis npodeccuil u cnenuanbHocTei
€CTECTBEHHO-HAYYHOTO MPOQMIIs: yUeOHUK [T CTY/I. yUpexXaeHuit cpen. npod. odpazosanus. — M., 2014.
3.T'abpuensn O.C., OctpoymoB WN.I'. Xumus s npodeccuii U cienuaibHOCTENH COUATbHO-DPKOHOMHUYECKOTO
Y TYMaHUTApHOTO Npoduiel: yueOHUK I CTY. yUpexaeHui cpea.npod. oopasosanus. — M., 2014.
4.T'abpuensn O.C., OctpoymoB N.I'., Cnagkos C.A., lopodeea H.M. Ilpaktukym: yued. mocodue s CTy/I.
yupexaeHui cpen. mpod. oopazoBanus. — M., 2014.

JlonoTHUTEIbHASI JINTEpPaTypa:

1. J.M. IlycroBanoBa, U.E. HukanopoBa OOmias xumus cpeaHee npodeccruoHaibHoe odpasoBanue Poctos-
Ha-Jlony 20061

2. .T". Xomuenko O6mas xumust Mocksa Hosast BoiHa M3natensctBo Ymepenkos 2006r

3.P.AJIunun B.A., Moneuxo JI.A., AuapeeBa XumMus Ijs1 HIKOJIBHUKOB CTApIIUX KJIACCOB M MOCTYHAOMINX

B By3bl MockBa apoda 2004r

IIepeuenb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTH « MHTEpHET», HEOOXOAUMBIX JIJISI
OCBOEHMS AMCUUNJIMHBI:
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3.3 OcoOeHHOCTH peaqM3aUMHM JAUCHUIUVIMHBI JJs HHBAJIUAOB M JIMLI ¢ OrPAHMYEHHBIMHU
BO3MOKHOCTSIMU 310POBbSI

HpI/I OGy‘-ICHI/II/I JIiI € OrpaHUYCHHBIMU BO3MOKHOCTAMU 3JO0POBbA YUUTBIBAOTCA UX UHAWBHUYaJIbHBIC
ncuxopusnueckue ocodbeHHoctn. OOydeHHE WHBAIUAOB OCYIIECTBISETCS TakKe B COOTBETCTBUHU C
WHIUBUAYAIbHON MPOrpaMMOl peadbuiauTaluy MHBaiuAa (Mpu Haiauuuu). Ui IUIl ¢ HapyIIeHHeM ciyxa
BO3MO>KHO ITpeIoCTaBlIeHHe yueOHOM nH(popMaliy B BU3yalnbHOU hopMe (KpaTKU KOHCIIEKT JIEKIUI; TEKCThI
3aJlaHuM, Halle4aTaHHbIe YBEJIMYEHHBIM MIPU(TOM), Ha ayJAUTOPHBIX 3aHATUAX JIOIMYCKAETCS MPUCYTCTBHE
ACCHCTEHTA, a TAKXKE CypJIONEePEBOAUMKOB U TUDIOCYPAOTIEPEBOAYUKOB. TeKyIINi KOHTPOJIb YCIIEBAEMOCTH
OCYIIECTBIISIETCS B MHUCBMEHHON (opme: OOydaromuiicsi MMCbMEHHO OTBEYaeT Ha BOIMPOCHI, MUCHBMEHHO
BBITOJIHSCT MpakTHueckue 3ananus. Joknan (pedepar) Takxke MOXKET ObITh MPEACTAaBICH B MUCHMEHHOM
dbopMme, pu ATOM TPeOOBaHUS K COACPKAHUIO OCTAIOTCS TEMH Ke, a TPeOOBaHMS K KAa4eCTBY H3JIOKCHHS
Marepuana (MOHSATHOCTh, KAayeCTBO pEYM, B3aUMOJCHCTBUE C ayJuTOpUed W T. [.) 3aMEHSIOTCS Ha
COOTBETCTBYIOIIME TPeOOBaHUS, IPEAbIBIsIEMblE K MUCbMEHHBIM padoTaM (KauecTBO oopmileHUsI TeKCTa U
CIHCKa JIUTEPATyphl, TPAMOTHOCTh, HAMYHME WJUIIOCTPAI[MOHHBIX MaTepuanoB H T.1.). [IpoMexyTouHas
aTTecTanus Ui JUI C HAPYIICHUSIMU CIyXa MPOBOJIUTCS B MUCHMEHHON (opme, MPU 3TOM UCHOIB3YIOTCS
o0miue Kputepuu oreHuBanus. [Ipu HEOOXOAUMOCTH BpeMsl TOJATOTOBKU K OTBETY MOXET OBITh YBEIMUYEHO.
JUis a1 ¢ HapylIeHHEeM 3pEeHHsS JIOMYCKAeTCs ayAuallbHOE TPEIOCTaBICHHEC HHPOPMAIMH, a TaKKe
WCIIOIb30BAaHUE HA AayJUTOPHBIX 3aHATUSIX 3BYKO3AMHCHIBAIOIIUX YCTPOUCTB (AMKTOGOHOB M T.1.).
JlommyckaeTcsi MPUCYTCTBHE HA 3aHATUSX ACCUCTCHTAa (TIOMOIIHHMKA), OKA3bIBAIOIICTO OOYYArOIIHMMCS
HEOOXOIUMYO TEXHHYECKYTO ITOMOIIh. TeKyIuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISIETCS B YCTHOM (opMe.
[Ipu npoBeeHNH TPOMEKYTOUHOM aTTeCTAllUU IS JIUI[ C HapYILIEHUEM 3pEHUS] TECTUPOBAHUE MOKET OBITh
3aMEHEHO Ha yCTHOe coleceoBaHue 1Mo Bompocam. J{Js Jull ¢ orpaHMYE€HHBIMUA BO3MOYKHOCTSIMH 3/I0POBBS,
UMEIOIUX HApYIIEHUs OMOPHO-IABUTATEIbHOIO ammapara, Ha ayJAUTOPHBIX 3aHATHSAX, a TakkKe MpH
MPOBEJICHUH MPOLEAYP TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH M MPOMEXKYTOUHOH aTTecTallud MOTYT OBITh
MIPeIOCTaBIIEHbl HEOOXOIMMbIE TEXHHUECKHUE CPEACTBa (MIEPCOHATIBHBIA KOMIBIOTEP, HOYTOYK WJIH APYToit
raJKeT); JIONYyCKaeTcss NPUCYTCTBHE aCCHUCTEHTa (ACCHUCTEHTOB), OKa3bIBAIOUIEro 00ydYaroIuMcs
HEOOXOUMYI0 TEXHHUYECKYIO ITOMOIIb (3aHATh pabodee MECTO, MEePEIBUTaThCS MO ayIUTOPUH, TPOUUTATH
3ajanne, 0hOPMHUTH OTBET, OOIIATHCS C MPETOaBaTEeIeM.
4 KOHTPOJIb M OIIEHKA PE3VJIbTATOB OCBOEHWS YYEBHOW JUCIHIIJIAHBI
«__XMMHSA__»

4.1 KoHTpPOJIb ¥ OlIeHKA Pe3yJIbTATOB OCBOCHHA Y4eOHOM M CUMIIIMHBI

KoHTposb 1 o11eHKa pe3ybTaTOB OCBOSHMS yU€OHOM JUCIUIUIMHBL «  XUMHUS__ », OCYIIECTBISETCS B (hopme
TEKYLIEro KOHTPOJIS ¥ POMEKYTOYHOM aTTECTaLUK.

Texymuii KOHTpOJIb MpEACTaBisieT co0Oil MPOBEPKY YCBOEHHUs Yy4eOHOro MaTepuana TEOPEeTHYECKOro M
IIPAKTUYECKOI0 XapakTepa, peryJIIipHO OCYLIECTBIIIEMYIO Ha MPOTSHDKEHUN CEMECTpA.

OcHoBHbIE (OPMBI TEKYIIETO KOHTPOJIS: ONPOC, NOO20MOBKA COOOUeHUsl, peleHue CUmMyayuoHHbIX 3a0ayu
op.

Texyuuit KOHTPOJIb MPOBOJUTCS B TEUEHUE CEMECTpa IIPENoAaBaTeIeM Ha 3aHATUH CIEAYIOUMMHI METOIaMu:
YCTHBII OIIpPOC, PEUIEHME 3aJad M BBHIIOJHEHHE 3aJaHUi IO TEME, DKCIEPTHAsl OLEHKA BBINOJIHEHHUS
00y4aroIMMUCS CAaMOCTOSITENILHOM paboThl B BUJIE pabOTHI ¢ yUeOHOMN IUTEpaTypoOu.

Texkymmii KOHTPOJIb TPAJUMIIMOHHO CIYXKHUT OCHOBHBIM CpPEICTBOM oOecreueHHss B y4eOHOM Iporecce
«OOpaTHOM CBS3W» MEXIY IpernoaBaresieM U 00yJaromuMces, HEOOX0IUMOMN /TSI CTUMYJIUPOBAHUS PAOOTHI
00y4YaroImuxcs U COBEPLUICHCTBOBAHUS METOAMKH MTPETIOIaBaHUs YUEOHBIX JUCIUTUINH.

Hens kaxmon GopmMbl KOHTPOIS —3aUKCHPOBATH TPHUOOPETEHHBIE O0YYAIOIIMMCS B PE3yJIbTaTE OCBOCHHS
yueOHOM TUCHUIUIMHBI 3HaHUS, YMEHUS, HABBIKH, CITIOCOOCTBYOIME (POPMUPOBAHUIO KOMITETEHIIUH.

@®opMBbI YCTHOTO KOHTPOJIS IO Y4eOHOM TUCIUIIMHE: ONPOC, OJATOTOBKA COOOIIEHUSI.
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®opMbI TUCEMEHHOTO KOHTPOJIS 10 y4eOHON AUCHUTUIHHE:
KontponbHble paboThl AaeTcst 1jsl MPOBEPKM 3HAHMM M yMEHHUI oOydaromuxcs. MOryT 3aHMMaTh 4acTb
y4eOHOT0 3aHATHS ¢ pa300pOM MPABMIIbHBIX PEIICHUIN Ha CIEAYIOLIEM 3aHATHH.

Pesyabrarel  Kpurepum oueHku MeToabl OLlEeHKH
00y4eHust
Ilepeuenn Texkymuii KOHTPOJIb TP NPOBEACHUHU
3HAHMI, - MUCHbMEHHOT0/YCTHOTO OMPOCa;
0CBANBACMBIX IlomHOoTa OTBETOB, TOYHOCTH
dbopmynupoBok; 6omee 50 %
P paMKaXHpaBI/IHBHHX OTBETOB.
AHCHUNIHBI - TECTUPOBAHUE;
bonee 50 % nmpaBUIBHBIX
OTBETOB.
- OLICHKAa pe3yJbTaTOB CaMOCTOSATEIbHON
AKTyaJabHOCTb TeMbL,padoThl  (pedepata, MOATOTOBKA KOHCIEKTA
aJIeKBaTHOCTb pe3yIbTaTOBYyUYE€OHOr0 MaTepHralia, COCTaBJICHUE IJIaHa OTBETA,
[IOCTABJIEHHBIM LIEJISIM, [TOJIHOTA0(QOPMIIEHHE TaOIUIIbl, PEILIEHUE CUTYAallMOHHbIX
OTBETOB, TOYHOCTH3a]1a4)

(hOpMYJIUPOBOK, aJEeKBATHOCTH
PUMEHEHHS TEPMHUHOJIOTHH.

4.2 ®opma NPOMEKYTOYHOH ATTECTAIMM CTYJAEHTOB MO IMCUMILUIMHe. MeToAUKA NPOBeIeHUs
sk3amMeH/3aver. IIpumepHble Bompochbl M 3aJaHuUsl K 3JK3aMmeH/3adyer. Kpurtepum oumeHku Ha
3K3aMeH/3a4erT.

®dopma NpOMEKYTOUHOW aTTECTALMU MO AMCLUUIUIMHE «  XHWMHS__ », YCTaHOBJIEHHas pabo4YuM y4eOHBIM
IUIAHOM — DK3aMeH.

MeToauka npoBeieHUsl 3K3aMeH/3a4eT
VYcnoBust U OpSIOK MPOBEACHUS dK3ameH/3adeT pAaHbl B [Ipunoskenun No2 k monoxenuto [IBI-07 «O
MPOBEACHUH TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTeCTallul 00YUYaOIIUXCSD).

IIpuMepHBIE BONIPOCHI K IK3aMEHY:

BKSaMeHaHI/IOHHBIe OMJIETHI BKJIIOYAIOT JBa TCOPCTHYCCKHUX BOIIPOCa M3 IMPCIACTABJICHHBIX HHXEC M OJHO
MIPaKTUYECKOe 3aJlaHue, MoJ00HOe TeM, KOTOpble pa3Oupalich B XO/€ M3yueHUs: TUCHUIUIUMHBL [Ipu 3TOoM
BONIPOCHI U 33JlaHH€ M0J00paHbl TaKMM 00pa3oM, YTO BCE OHU OTHOCATCS K pPa3HbIM TeMaM H3ydaeMoi
JAUCHUITIINHBI.

1. Ilepmonnueckass cucTeMa DJJIEMEHTOB M €€ CBS3b CO CTPOCHHMEM aroMmoB. llepmonnmyeckme n
HEMEPUOJANYECKUE CBOWCTBA 31€MEHTOB. DU3NYECKHUI CMBICI NOPSAIKOBOIO HOMEpA 3JIEMEHTa B CUCTEME.
CoBpemeHHas (OpMYITHUPOBKA MEPHOIUUECKOTO 3aKOHA.
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2. IlocnenoBaTenbHOCTH 3aMOTHEHUS JIEKTPOHHBIX 000JI0YEK W CJIOEB B aToMmax. [IpuHIMIT HaMMEHBIICH
sHepru, npasuwio KinedkoBckoro. CriocoObl H300paKeHUs SIEKTPOHHBIX CTPYKTYpP aTOMOB.

3. Ilepuoppl, rpymmnbl, NOATPYMIbl U CeMeHCTBa S-, P-, d- U f-371eMEHTOB ¢ TOYKH 3pEHHUS IIEKTPOHHOTO
crpoeHusi aroMoB. OOBsSCHEHHE PA3IMYHON JUIMHBI TEpUOJO0B. J[TMHHO- M KOPOTKOIEPUOIHBIA BapHUAHTHI
CUCTEMBI.

4. Ilepnoguyeckue cBOMCTBa aTOMOB. Paanycel (pa3Mepbl) aTOMOB U HOHOB U UX U3MEHEHHE 10 NepUoaaM U
rpymniam nepruoandeckon cucremsl. d- u f-cxxarue.

5. 3Hepr1/1${ HOHHU3AIUMK aTOMOB U €€ USMECHCHUC 110 IICpUOJaM U I'pyIiIamM HCpHO,I[H‘IGCKOfI CHUCTCMBI.

6. CpO,Z[CTBO K JJICKTPOHY, SJICKTPOOTPHULATCIBHOCTh AaTOMOB, MX HM3MCHCHHEC IIO0 II€pHOAaM H TIpyIliamM
HepHOHquCKOﬁ CHCTCMBI.

7. OCHOBHBIE XapaKTEPUCTUKH XUMUYECKON CBS3H (PHEPIHs, UIMHA, BaJICHTHBIE YTIIbI).

8. CocTaBHbBIE YaCTU aTOMOB — IEKTPOHBI U SAPO, UX 3aps]ibl U Macchl. COCTaB aTOMHOIO Ipa — IPOTOHBI U
HEWUTPOHBI, UX 3apsi U Macca.

9. HanpaBineHHOCTh KOBaJIEHTHOW XHMHYECKOM cBsizu. OOpa3zoBaHuE CBs3€H 3a CUET S- U P-IJIEKTPOHHBIX
obakoB. Ctpoenne Mmosieky HoS u PH3. Vsl cBsizeld B 9THX MOJIEKyIIax.

10. sp-, sz " Sp3-FI/I6pI/IIlI/I3aIlI/II/I. dopMa U MPOCTPAHCTBEHHOE PACIOIOKEHUE THOPHUIHBIX SJICKTPOHHBIX
obmakoB. Ctpoenue mosekyn BeHz, BF3, CHs. YTl cBsi3eid B 3TUX MOJIEKyJIax.

11. 3aBUCHMOCTH CKOPOCTH XMMHYECKOW pPEaKIMU OT KOHIICHTPALMM pearupyrolux BelIeCTB. 3aKOH
nerictBus Macc. Koncranra ckopoctu peakiuu. MoJIeKyIspHOCTh U MOPAIOK peakuuu. BiusHue naBiieHUs
Ha CKOPOCTh PEAKIUU.

12. SBnenme katanu3a. Karanuzatopel n uHruOuTopel. MexaHHW3M TOMOI€HHOIO Kartajau3a (Teopus
o0Opa30BaHMsI IPOMEKYTOUHBIX COETUHEHUN).

13. OOpatumble U HeoOpaTUMblEe peakluu. XUMHUYeckoe paBHOBecue. KoHcranTa paBHOBecusi. BriBox
BbIpaxkeHus 17 K, u ee ¢pusznueckuii cmpica. PaBHOBECHBIE KOHIIEHTpALlMY KOMIIOHEHTOB, UX PAacyeT.

14. CpBur (cMmemenue) xumuueckoro pasHoBecus. Ilpunuun Jle-lllarense, ero ¢opmynupoBka u
IpUMEHEHHE 11 OOBSICHEHUS CMEIIEHUs XMMHUYECKOIO pPaBHOBECHs MpPHU H3MEHEHUH KOHIIEHTpaLuii
BELIECTB, TEMIIEPATYPHI U 1aBJICHUSI.

15. Crenenp AuccolMalMM SJIEKTPOJIUTA M €€ 3aBUCHUMOCTb OT MPHUPOJIBI 3JEKTPOJIMTA, KOHILIEHTPALUU
pactBopa u Temrneparypbl. CUIIbHBIE U CJIa0bIe SJIEKTPOTHUTHI.

16. DnexTponuTHyecKas Aucconuanys MosieKya Boasl. loHHoe npousBeneHue Boasl. HeliTpanbHble, KUCIbIe
U 11IE€JIOYHBIE pacTBOPHI. Bomopoauslii M rupokcuibHbIi nokasatenu pH n pOH.

17. OKuCIUTENbHO-BOCCTAaHOBUTENIbHBIE peakiuu. CTerneHb OKHCICHHS aTOMOB B COCIMHEHMSX, e
Bbiuucienue. Ilpomeccbl oOkuciaeHuss U BocCTaHOBIEHUS. OKHUCIUTETM M BOCCTAHOBHTENM U UX
KJaccuukanus.
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18. CocTaBieHue ypaBHEHUM OKUCIUTEIIPHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA METOJIOM JIEKTPOHHOTO OajaHca.
Peakuumu B KHUCIIBIX, HEWTpaJbHBIX M IIEJIOYHBIX pacTBopax. CocTaBieHHWE YPaBHEHMH OKHCIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIX pEaKLUN METOJOM IEKTPOHHOr0 OanaHca. [IpuBectu nprumMepsl.

19. Tunsl OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX peakUUi (MEXMOJIEKYJISIPHOIO OKUCIEHHUSI-BOCCTAHOBIIEHUS,
JUCIPONOPLIMOHUPOBAHHUS, BHYTPUMOJIEKYJISIPHOTO OKHCIIEHUS-BOCCTaHOBJIEHUs). [[puBecTr npumepsl.

20. 'omonorunueckuii psn ankanoB. Ctpoenue. M3zomepus. Homenknarypa.

2]1.XuMuueckre CBOWCTBA aJKaHOB: TaJIOTEHUPOBAHME, HUTPOBAHUE; PAJAUKAIBHBI MEXaHHU3M PpEaKLUU
3aMELIEHMS, LIETIHbIE peaKlui, OKUCICHUE, NETUIPUPOBAHKE, IPEBPALLICHHSI IPU BBICOKUX TEMIIepaTypax.
22. T'omonoruueckuit psa ankeHoB. M3oMmepus: CTpyKTypHasi U T€OMETpPUYECKasi. DJIEKTPOHHOE CTPOCHHUE
ankeHoB. Homenkmarypa ankeHoB. CriocoOblI MOMy4YeHUsT alIKeHOB. XUMUYECKHEe CBOICTBA amkeHoB. OO0ras
xapakrepuctuka. Peakuuu npucoeaunenus. [Ipasuino MapkosHukoBa. Peakiuu okucienus. [lonmnmepusanus
AJIKCHOB.

23. Jluensl. ['omonornueckwuii psa. Knaccudukanus ankaguenoB. Homenkinarypa. zomepus. YriaeBoaopo bl
C CONpPSDKEHHBIMHM JBOMHBIMU CBsi3siMH. [lpupona compsixenus. OcOOEHHOCTH XMMHYECKOTO MOBEIECHUS
COIPSKEHHBIX UEHOB. Peakiuy monuMepusalvyd U CoNoNuMepu3anuu. HaTypanbHblii U CHHTETUYECKHI
Kay4yK.

24.  Amunuknauueckue yriaeBoaopoabl. Knaccudukanus, wusomepus, HoMmeHkiatypa. llukimoankaHsl,
LUKIIOANIKEHBI, IUKIoankaauensl. CrocoObl nonyueHus. dusnyeckue cBoiictBa. CTpoeHHEe, XUMHUYECKHE
CBOCTBA U IPUMEHEHHUE.

25. Aunxunbsi:I'omonorundeckuit psa. M3omepus. Homenknatypa. DIEKTpOHHOE CTPOEHHUE aJKHUHOB.
[TonydyeHue aneTUICHOBBIX YIIIEBOAOPOA0B.CIIOCOOBI MONMy4YeHHs alleTHJIeHA. XHUMHUYECKHEe CBOMCTBa
ankuHoB. O0Ias XxapakTepucTuka. Peakiuu npucoequHeHusl, MoJIMMepH3aIii, 3aMeIeHUSI.

26. CoBpeMeHHBIE TpEACTAaBICHUA 00 HIEKTPOHHOM CTPOCHUHM apOMATHUYECKHX YTIIEBOJOPOJIOB.
I'omonornueckuit psg Oensona. M3omepus. Homenkiatypa. XuMuyeckue CBONCTBA apOMaTHYECKUX
yraeBonopoaoB. OOmias XxapakTepucTuka. ApomaThyecKue YIiieBoAOpobl: Peakuuu snekTpoduiibHOro
3aMelIeHus U uX MexaHusM. [IpaBuiia opueHTaUuM PU SJICKTPOPHILHOM 3aMEIICHUH B OCH30JIBHOM SIPE.
Apomarunyeckue yriesoaoposl: Peakiuu npucoenunenus. OkucieHue 0eH301a U ero ToMoJIOroB.

27. 3aMelieHHbIe TPOU3BOIHBIE OeH30J1a B peakusax 3amenieHus. [lpasuna opuentauuu. Opuentantsl [ u 11
pona (Ha mpuMepe XJIOPUPOBAHUS TOYoJIa U OEH30MHOM KUCIIOTHI).

28. Kiaccudpukauus anudarudeckux cnuptoB. OnHoaToMHBIe cnupThl. Kiaccubukanus, wuzomepus,
HoMmeHkIatypa. CrocoObl nosrydeHusi. dusnueckue cBoicTBa. BomopoaHas cBsizb. XMMUYECKHE CBOMCTBA.
XUMHYeCKHe CBOMCTBA IPEEIbHBIX OJHOATOMHBIX CIIUPTOB.

29. Mmuoroaromuble cnupthl. Knaccuduxaumsa. M3omepus. Homenknatypa. CrnocoObl mHOMTydeHus.
OcoO6eHHOCTH XUMUYECKUX CBOMCTB. DTHIICHTTIMKOIb. [ TUIIepuH.

30. ®enonbl. CTpoeHUe U XUMUYECKHE CBOUCTBA (DEHOIIOB.

31. Crpoenue, u3oMepHusi 1 HOMEHKJIATypa ajbJerujoB U KeToHoB. CTpoeHHe KapOOHMIIBHON TIpYyIIIbI.
CriocoObl mosryueHust

32. Anpperuabl M KETOHBL: XMMHUYECKHE CBOWCTBAa. Peaknuum mpHCOEAMHEHHsS IO JBOMHOW CBS3HU
KapOOHMJIBHOM TPYIIbI, PEAKLUUU 3aMelleHHs] KapOOHWIBHOro KHciaopoaa. OKHCIEeHUE albAerHIoB U
KeTOHOB. KauecTBEHHbIE pEaKkIIMU HA albJAECTUAHYIO IpyNIy. AJIbI0JIbHAS U KPOTOHOBAsE KOHIACHCALIUS.

33. Knaccuduxanus kapOOHOBBIX KUCIIOT. I30MepHst 1 HOMEHKIIaTypa 0JHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
Anunbable pagukansl. [Tpuposa kapOOKCHUIIBHOM IpyTIIIbL.

34. CnocoOb! nomyyenus kucinot. Pusndeckue cBoiicTBa. XuMuueckue cBoiicTBa. O0mas xapakTeprucTHKA.
Kucnornocts. UHayKkTHBHBIN 3ddeKT u cua kuciaot. OdpazoBaHue cosei.

35. [lonyuenne u cBOMCTBA (DYHKITMOHAIBHBIX MPOWU3BOJHBIX KHUCIOT: TAJIOTCHAHTHIPUIOB, aHTHIPHUIOB,
CIIOKHBIX A(PUPOB, abJAECTUA0B U HUTPUIOB. MexaHU3M peakiuu stepuduxanyu. Beicime KupHble KHUCIOTHI.
Mpbura.

36. IIpoctble u cioxHbie 3¢upsl. CTpoeHue, pusndeckre CBONCTBA, CKIOHHOCTh K THAPOJIU3Y.
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37. KucnoTel B cOCTaBe *KUPOB. 3aBUCUMOCTh KOHCUCTEHIIMU JKHpA OT €ro crpoeHud. [IpuBectn mpumepsl
KUPOB U Macell.

38. XumHueckue CBOMCTBA KUPOB: LIETIOYHOM TMAPOIIN3, TUAPOTreHU3alUs, OKHCIECHUE.

39. Hurpocoenunenus.M3omepuss u  HoMmeHkiarypa. Crpoenwe  HuTporpymmbl.  llomydenue
HUTpOcoenHeHni. HuTpoBaHue yrieBogopoaoB B razoBoii ¢ase. HutpoBanue 6€H30IbHOTO SIpa.

40. Hurpocoenunenusi: XuMuueckue cBoiicTBa. BoccranoBienue. JleicTBue miesnoyeil Ha MEpPBUYHBIE U
BTOpPUYHBIE HUTPOCOEANHEHUA. TayroMepus. J[eicTBHE a30TUCTOM KUCIIOThI HA HUTPOCOeAnHEeHUs. Peakuus
C alpJeTUaMH.

41. Amunbl. Ctpoenue, uzomepus, kiaccudpukanus. Homenkiatypa. CrocoObl MOMyYeHHS aMUHOB H3
raJIOreHIIPON3BOIHBIX, BOCCTAHOBJIEHUEM HUTPOCOEAMHEHUN U HUTPUJIOB.

42. Awmunbl. Xumuueckue cBoiictBa. OcHOBHOCTH amuHOB. (OOpa3zoBaHWe CoJieH, aIKWIMPOBAHHE,
AUUIMPOBAHKE, IEUCTBUE a30TUCTON KHCIIOTHI.

43.Amunbl.Knaccudukanus, n3omepus, HomeHkIaTypa. CrocoObl monydeHus. DU3HUECKHE CBOWCTBA.
BuyTpennue conu, unossipHbIii HOH. XMMHUYECKHE CBOMCTBA.

44. Yraesonsl. Knaccudukanus yrneonon. Knaccuduxarms monocaxapunon. Ctpoenue. Ctepeonsomepusi.
[Tonyuenue MoHOCAaXapHua0B.

45. lucaxapuasl. Ctpoenue. ['uaponus. BoccranapiuBaromnyiecss 1 HEBOCCTaHABIMBAIOIIMECS AHCAXAPUIBI.
Caxapos3a.

46. Buapl knaccudukanuy noiucaxapuaoB. BaxkHeilue npeacTaBuTeNnu, uX CTPOCHHE.

47. Obwas dopmyna nomucaxapuaoB. Kpaxman u nemmonosa. Pacrpoctpanenue B mpupojne. CtpoeHue
MOJIEKYJIbl Kpaxmaina. [IpoayKTsl ruaponnsa kpaxmania.

48. CtpoeHue MOIIEKYJbl LEII0N03bl. XUMHUYECKHUE CBOiicTBa. HuTpouemtonoza u ee MNpaKkTUYECKOe
MIPUMEHEHHE.

49. Tunponus Kpaxmaia U HeJuTro036l. [IpoayKThl HENOTHOTO TUAPOIN3A, UX UCIOJIH30BAHNUE.

50. Anndarnveckne aMHHOKapOOHOBBIE KUCIOTHI: KIIacCU(HUKAIHs, HO-MEHKIaTypa. Peakiuu mo aMmuHo- u
KapOOKCHUIIbHOM rpymnmam.

51. benku. Kraccudukanusa. CrtpoeHue OCJNKOB: TEpPBUYHAS, BTOPUYHAS U TPETHYHAS CTPYKTypa.
Henatypanus Oenka. 3HaueHne OEIKOB.

52. Ctpoenue 6eIKOBOI MOJIEKYJIBI: TIEPBUYHAS, BTOPHYHAS, TPETHYHAS M YETBEPTUYHASI CTPYKTYpHI OenKa.
Turmb! cBsizeil, oTBeUaromux 3a GOpMUpPOBaHUE BTOPUYHON M TPETUYHOM CTPYKTYPHI OeJIKa.

53. Xumuueckne cBoiicTBa OeaKOB: amMpOTEPHOCTh, THAPOIU3 (munvi). Ka-4ecTBEHHOE OIpeeICHHE
apoMaTHYECKUX SAEP, CEPhl U MENTHIHOMN CBS3H.

54. Jlumunel. Knaccudukanus. IIpocteie munuasl. XKupel u macna. M3omepus, HomeHkiatypa. OCHOBHBIE
(U3UKO-XMMHYECKHE XapaKTePUCTUKH.

Kpurepun oumeHkn kadecTBa 3HAHMH, YMeHMH M CHOPMHPOBAHHOCTH KOMIIETCHIMH CTYJIECHTOB B
pamkax npome:xyTounoii arrectauuu JK3AMEH

Onenka «5» (OTIMYHO) MpEAroiaraeT, YTo CTYAEHT IOKa3blBaeT INTyOOKHE OCO3HAHHbBIE 3HAHMS IO
OCBEIIIAEMOMY BOIIPOCY, BIIAJEET OCHOBHBIMU ITOHATUAMU, TEPMUHOJIOTUEN: OTBET ITOJIHBIM, JOKA3aTEIbHbIM,
YETKHUW, TpaMOTHBIN. CTyI€HT OCBOMJI KOMIIETEHIUU.

Onenka «4» (XOpolIo) MpearnoiaraeT, YTo CTYJEHT MOKa3bIBaeT TiIy00KOe U MOJHOE YCBOEHUE COJIEpKaHus

Marcpurajia, yMCHUC MMPABUJIIBHO U JOKA3aTCJIbHO U3JIaraTb HpOFpaMMHBIﬁ Marcepuall. I[OHYCKaCT OTACIBbHBIC
HE3HAYNUTCIBbHBIC HCTOYHOCTH B (bopMe " CTHUJIC OTBETA. KOMH@TGHHI/II/I OCBOCHHI.

36



Onenka «3» (yZOBIETBOPUTENHHO) MPEAINOIAraeT, 4YTo CTyI€HT OHUMAET OCHOBHOE COJAEpKaHUE yueOHOU
IIPOrpaMMBbI, YMEET MOKa3bIBaTh PAKTUYECKOE IPUMEHEHHE NTOIyYEHHbBIX 3HaHUNH. BMecTe ¢ Tem nomyckaer
OTJENbHbIE OIIMOKM, HETOYHOCTH B COAEpKAaHMM U OG(OPMIEHHM OTBETa; OTBET HEJOCTATOYHO
MocJIeI0BaTeNeH, I0Ka3aTeleH U TpaMoTeH. KoMmeTeHInu 0CBOSHBI HE B TIOJIHOM 00BbeMe.

Orenka «2» (HeyA0BIETBOPUTEIBHO) MPEIOIATAET, YTO CTYICHT UMEET CYIIECTBEHHbIC TPOOEIIbl B 3HAHUSX,
JOMyCKaeT OIIMOKHU, HE BBIAENSIET TJaBHOTO, CYIIECTBEHHOro B oTBeTe. OTBET MOBEPXHOCTHBIM,
0e310Ka3aTeNbHBIN, JOIMyCKAIOTCS peueBbie OmMOKu. KoMITeTeHITNI He OCBOCHBI.

KoHTpons u olieHka pe3yabTaToB OCBOCHUSI YU€OHON AMCUUIUIMHBI OCYIIECTBIISIETCS
IpenojaBareieM B MPOLIECCE OCBOCHUS MaTepHaia: Olpochkl B YCTHOM U MMCbMEHHOM (Qopme,
IPOMEKYTOYHOE TECTUPOBAHUE, CAMOCTOSATENIbHAS padoTa CTY/IEHTOB.
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