®denepajbHOE TOCYTaPCTBEHHOE OI0KETHOE 00pa3oBaTebHOEe
yupesk/ieHHe BhICIIero 00pa3oBaHus

«BEPXHEBOJI’KCKU I'OCYJIAPCTBEHHBI ATPOBUOTEXHOJIOTMYECKHI
YHUBEPCUTET»

(®I'bOY BO «BepxHeBosukcknii 'AYy)

KOJUIEJI’K BETEPUHAPHOM MEJIUIIAHBI U ATPOEU3HECA

YTBEPXX/IEHA
IIPOTOKOJIOM 3aCeIaHus

METOINYECKOU KOMUCCUU

Ne 02 ot «14» mas 2026 .

PABOYAS ITPOT'PAMMA JUCHUIIVIMHBI

«XHUMMUS»
CrienanbHOCTh 36.02.01 Berepunapus
Kpamuduxarms: Berepunapubii gejabamep
dopma o0yueHus: Ounasn

HBanogo, 2026 r.



Pabouast mporpamma cocTaBieHa ¢ y4eTOM TPeOOBAHMUIA:

- (enepambHOrO0 TOCYAApCTBEHHOIO OOPa30BATENbHOTO CTaHAApPTa CPEIAHETO
npodeccruonansHoro 06pazoBanms mo crnenuanbHocTH 36.02.01 BETEPUHAPUA
(BeTepuHapHbIl  (Qenpamep),  YTBEpKIACHHOrO  MpUKa3oM  MUHHCTEpPCTBA
npocsemenust PO or 23. 11. 2020 Ne 657.

-®dI'OC cpennero obmero oopa3oBanus (yTBEpKIeH MPUKa3oM MUHHCTEPCTBA
oOpazoBanus u Hayku PD ot 17 mas 2012 roma Ne 413)

Pazpabotuuku: nmonent Bup3sywm JI.B.



COJIEPKAHME

1. TIACTIOPT PABOYE ITPOTPAMMBI YUEBHON JIUCITATIIMHBI

2. CTPYKTYPA U COJIEPYKAHUE YUEBHOM TUCIIATIIMHBI

3. VCJIOBUS PEAJIM3AIIMN YYEBHOM AUCLUTUIAHEI

4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHUS YUEBHO
JTACHUTUINHBI

5.0COBEHHOCTH PEAJIM3ALIN JUCIUTIIMHBI JUIS UHBAJIMJIOB 1
JIUL] C OTPAHUYEHHBIMY BO3MOYKHOCTSIMU 3/J0POBbSI



1 TACHOPT PABOYEM ITPOI'PAMMbBI YUYEFHOW JUCIUTLINHBI

Juctummaa «XuMus» BXOJUT B 00IIe00pa30BaTENbHBIA LUKI Kak MPOQuIIbHAS
o0rreoOpa3oBareNbHas IUCIUILTIHA U U3ydaercs Ha 1 kypce 1, 2 cemectpe.

JlanHass JAUCUMIUIMHA TIPEIIOoNaraeT W3Y4YeHHE OCHOBHBIX 3aKOHOB, OCHOBHBIX TEOpHI
XMMHH, BEIIECTB W MaTepHajlioB, HIMPOKO HCIOJb3yEMbIX B IMPAaKTHKE, KIACCH(PHUKAIUIO U
HOMCHKJIATYpY HEOPTaHMYECKUX W OpPraHWYeCKHX BemlecTB. JlucIuIumHA HaéT BO3MOXKHOCTH
MOJITOTOBUTh BCECTOPOHHE PAa3BUTHIX, KPUTHUYECKH MBICISIIMX CICIHAINCTOB, BIIAJICIONIIX
YHUBEPCATbHBIMA  CHIOCOOaMU  JIEATEIHHOCTH, KIFOUEBBIMH  KOMIIETCHIMSIMH, a TakKxke,
BBIMOJIHSIONINX JKOJOTHYECKHE TPEeOOBAaHUS B TPAKTUYECKOH JEATEILHOCTH M IOBCETHEBHON
JKU3HU.

Heanb, 3a1a4u y4eOHOH TMCHUILIMHBI U TPeOOBAHNS K Pe3yJIbTaTaM OCBOEHHS YUeOHO
AUCHUILINHBI: V3ydyeHne xumMuu Ha 0a30BOM YypOBHE HANpPAaBICHO HA JOCTHUKEHHE CIIEAYIOLINX
[eJIen:

® OCBOCHHE 3HAHUH O XMMHYCCKOM COCTAaBIISIONICH GCTeCTBCHHO-HaquOﬁ KapTHUHbBI MHUDpPaA,
BaKHEHUIITNX XUMHYICCKUX IMOHATHAX, 3aKOHAX U TCOPUAX;
® OBJIAAICHUC YMCHUSMHU IMPUMCHATH IMOJYUCHHBIC 3HAHUA IJIA 00BsACHEHHS pa3H006paSHLIX

XUMHUYECKUX SIBJICHUM M CBONCTB BEIIECTB, OLICHKHM POJIM XUMHHM B Pa3BUTUHU COBPEMEHHBIX
TEXHOJIOTUH U MOJYyYEHUH HOBBIX MaTE€PHUAJIOB;

. pa3BUTHE MO3HABATEIBHBIX MHTEPECOB W HMHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH B Mpolecce
CaMOCTOSITEJILHOTO ~ MPUOOPETeHUsT XMMHUYECKUX 3HAaHMH C  MCIOJB30BAaHHEM PA3JIMYHBIX
MCTOYHHUKOB HH(OPMAITUH, B TOM YHCIIC KOMITBIOTEPHBIX;

. BOCIUTaHHE YOSKAEHHOCTH B MO3UTUBHOM POJIM XMMMHU B )KU3HU COBPEMEHHOI'0 OOLIECTBa,
HE00XO0JUMOCTH XMMHUYECKH I'PAMOTHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U OKpPY KalOIIEH Cpele;

3aoauu oucuunaunsi:
B pe3ynbrate ocBoeHHS y4eOHOM TUCIUTUIMHEI 00YYarOIIHics JOMKEH 3HATh:

o XUMUYECKYIO COCTABIIAIOLIYI0 €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, a TAKXKE, BAXKHEUIINX
XUMHUYECKHUX MOHATHUAX, 3aKOHAX U TEOPUSIX;
. MIPUMEHEHHE MOJyYEHHBIX 3HaHUN M YMEHUH AJis O€30MacCHOTO MCMOJIb30BaHUS BEIIECTB U

MaTepuajoB B OBITY, CEIbCKOM XO3SIMICTBE M Ha IMPOU3BOJICTBE, PEIICHUS MPAKTUYECKUX
3a/1a4 B TIOBCEJHEBHOM JKMU3HM, NPEAYNPEKIACHUS SBICHUM, HAHOCAIIUX BPEX 310POBBIO
YyeJ0BeKa U OKpYKarollen cpere.

OcBoeHne cojaepkaHusi y4eOHOW JMCHUIUIMHBI «XHUMHUS», OOECIeYrBaeT JOCTHIKEHHE
CTYJEHTaMH CIEAYIOIUX PE3YJIbTAaTOB:

JIMYHOCTHBIX:

— YyBCTBO T'OPAOCTH U YBAXEHUS K MUCTOPUU U JOCTHIKEHUSAM OTECYECTBEHHON XMMHYECKOU
HayKM; XMMHYECKH TPaMOTHOE MOBEJCHHE B MPO(ECCHOHATBHOU NEATENbHOCTH U B OBITY NpH
oOpallleHnU ¢ XUMUYECKUMH BEIIeCTBaMU, MaTepualaMy U POLECCAMH;

— TOTOBHOCTh K MPOJOJKEHUIO O0pa3oBaHMs W TMOBBIIICHHUA KBaTH(pHUKAIMKW B H30paHHOM
npoecCuOHANBbHON N1eATENbHOCTH U 0O0BEKTUBHOE OCO3HAHUE POJIM XUMHUYECKMX KOMITETEHIUI B
JTOM,;

B BbIOPaHHOI NPOo¢ecCHOHATBHOM NeTeIbHOCTH;

— MWCIOJB30BAHME PA3JIMYHBIX BHUJOB IIO3HABATEIBHOM JEATEIBHOCTHU U OCHOBHBIX
MHTEJJIEKTyalIbHBIX Omepauuid (MOCTaHOBKHM 3aqaud, (QOpMYJIUPOBaHUS THUIIOTE3, aHAIW3a U
CHHTE3a, CpaBHEHHUs, 0000IEHHs], CUCTEMaTU3alliH, BBISIBICHUS IPUYNHHO-CIIEJCTBEHHBIX CBS3EH,
MOKCKa aHaJIOroB, (POPMYIMPOBAHUS BHIBOJOB) Ul PEIIEHUs MOCTABICHHON 3aJaul, MPUMEHEHNE
OCHOBHBIX METOJOB MO3HaHUs (HAOIIOEHUs, HAYYHOTO SKCIIEPUMEHTA) JJISl U3YUeHUS PAa3TUUHBIX

4



CTOPOH XHMMMYECKMX OOBEKTOB U IPOLECCOB, C KOTOPBIMH BO3HUKACT HEOOXOIUMOCTh
CTaJIKUBAThCS B PO eCCHOHAILHOMU cdepe;

— HCIMOJIb30BAaHUE PA3JIMYHBIX MCTOYHMKOB JJIsI IOJYYEHHMs XHMHYECKOH uHpopmauuu,
YMEHHE OLIEHUBATh €€ JOCTOBEPHOCTHb JJISl JIOCTHIKEHHS 00Jee BBICOKMX HHTEIUICKTYalbHbBIX
pE3yJIbTATOB;

NpeAMeTHBIX:

— c(hopMHPOBAHHOCTh TPEJCTABICHUNA O MECTe XMMHHU B COBPEMEHHOH HAy4YHOW KapTHHE
MHpa; NOHUMaHHE POJIM XUMHMU B (DOPMUPOBAHMM Kpyrosopa U (PyHKIHOHAIBHOW IPaMOTHOCTH
YeJI0BEKa JJISl PEIICHUs PAKTUUYECKUX 3a/1a4;

— BJAJCHHE OCHOBOIIOJATAIOUIMMHU XMMHUYECKMMU IOHATHSAMM, TEOPUAMH, 3aKOHAMHU MU
3aKOHOMEPHOCTSIMU; YBEPEHHOE UCIIOIB30BAHNE XUMUYECKON TEPMUHOJIOTHH U CUMBOJIUKH;

— BJAJCHME OCHOBHBIMH METOJAaMM HAy4YHOTO IIO3HAHUS, HCIOJIb3YEMbIMU B XUMHHU:
HaOJIOIGHNEM, OIMCaHHMEM, W3MEPEHUEM, SKCIIEPUMEHTOM; yMeHHe o0pabaThiBaTh, OOBICHATH
pe3yJbTaThl MPOBEAECHHBIX ONBITOB M JIEJIaTh BBIBOJIbI; TOTOBHOCTh M CIOCOOHOCTH IPUMEHSTH
METO/BI IO3HAHMS TP PEIICHUN PAKTUYECKUX 3a]1a4;

— c(hOpPMHPOBAHHOCTh YMEHUS JaBaTh KOJIMYECTBECHHbIC OLEHKH M MPOU3BOAUTH PACUETHI 110
XUMHYECKHM (HOpMyJIaM U ypaBHEHUSIM;

— BJaJ€HHE IPAaBUIAMU TEXHUKU 0€30MaCHOCTH MPH MCII0JIb30BaHUN XUMUYECKUX BELIECTB;

— c(hOpPMHPOBAHHOCTH COOCTBEHHOW IMO3WIIMH MO OTHOLICHHIO K XMMHUYECKOH WH(pOpMaluy,
HOJy4aeMOM 13 pa3InYHbIX UICTOUHUKOB.

2 CTPYKTYPA U COAEPKAHUE YYEFHOU JUCITATLTAHBI

2.1 O0beM y4eOHOMH AUCHMILVIMHBI U BUIbI Y4eOHO#l paboThl

Bua y4eOHoii paboThI O0BeM yacoB
B m.u. ¢ hopme
6Ce20 npakmuueckou
no02omoeKu
MakcumanbHas yyeOHas Harpyska (Bcero) 168

Oos3aTesibHAsi Ay IUTOPHAA Y4eOHAsi Harpy3Ka (Bcero)

B TOM YHCJIC:

Teopernueckue 3aHATUSA 56
MIPAKTUYECKUE 3aHATUSA 94
KOHTPOJIbHBIE pabOThI 18

Kypcosas pabora (IIpoexT)

CamocrosiTejibHasi padoTa o0yuaromuierocs (Bcero)

B TOM YHCJIC:

camocrosiTenibHass paboTa HaJg KypcoBoil  paboToii
(TIpOEKTOM)

IIpome:xxyTouyHast aTTecTanus:
OK3aMeH

2.2



2.3 TemaTuveckuii VIaH U coiep:KaHue Y4eOHOM TUCIHMILTHHBI

Haumenosanue
pa3aesioB U TeM

Conep:kanue yueOHOoro MarepuaJia,
JadoparopHbie padoTbl W  NpPaKTHYeCKHe
3aHATHUSA

camMocTosiTeIbHasi  pafdora  o0y4yaruuxcs,
KypcoBasi padoTa (IpoeKT)

O0BbeM
4acoB

B Tu4. B
dopme
npaKTuye
CKOM
NnoAroToB
KH

1

2

4

Pa3nea 1. Opranuveckasi Xumusi

Tema  1.1.0cnosHble
NOHAMUSA
Op2aHU4ecKot Xumuu
u meopus CmpoeHus
Op2aHuyecKux
coeounenuti. Knaccoi
OpeaHuyecKux
coeOuHeHUll.

[Ipenmer opranudeckoil xumuu. IloHsTHE 00
OpPraHMYECKOM BELIECTBE U OPraHMYECKON XMMHH.
Kparkuil o4epk HCTOpUM pa3BUTHS OPraHUYECKOU
xUMHUA. OCOOEHHOCTH CTPOEHUS OPraHUYECKUX
coenuHeHuil. KpyroBopoT yriepoga B mpupoie.
Teopuss CTpoeHMS OpPraHUYECKUX COCAUHEHHU
A.M. Bbytnepoga. [Ipeanocsuiku co3nanusi TEOpUN
ctpoeHusi.  OCHOBHbIE  IIOJIOXKEHHS  TEOPHUH
ctpoenust A.M. bytnepoBa. Xumuueckoe cTpoeHue
U CBOHCTBa opraHuyeckux BeiecTB. [lonsrue o6
nzomepun. CrocoObl  OTOOpaKe€HUsI CTPOCHHUS
MOJIeKyYJIbl (POpMyJIIbl, MOJIENH). 3HAYCHHE TEOPUU
AM. bytnepoBa ans pa3BUTUS OPraHUYECKOU
XVUMHMH U XMMHUYECKUX IIPOTHO30B.

Crpoenue atoma yriiepoja. DIEKTPOHHOE 00JIaKO
U opOuTanb, s- U P-OpOMTAIM. DJIEKTPOHHBIE U
AIIEKTPOHHO-TpaduyecKue bopmybl aToMa
yriepoja B OCHOBHOM U BO30YXJAEHHOM
cocrosiHusX. IloHsiTHe ruOpuaAn3aIyy.
Knaccugukaiuss ~ opraHM4ecKUX  COEAMHEHHH.
Knaccudpukanus  opraHMueckux  BEIIECTB B
3aBHCUMOCTH OT CTPOEHHMs YIJIEPOJHOM LEMH.
ITonsTne (GyHKIIMOHATIBHOU TPYMIIBL.
Knaccugukaius opraHM4eckux BELECTB MO THILY
(GYHKIIMOHAIBHOW TPYTIIbI.

OCHOBBI HOMEHKJIATYpbl OPraHMYECKUX BEIIECTB.
TpuBnanpHbIE Ha3BaHUS. PanmonaneHas
HOMEHKJIATypa KaK IIpeIIIECTBEHHNLIA
HomeHknarypsl [IUPAC. Homenknatypa IUPAC .

IIpenenbHbie yrieBoaopoabl. ['oMonornyeckui
psan  ankaHoB. Ilonatme 00 yrieBojopojax.
OcoOenHoctu CTPOCHHUS MpeeabHbIX
YIJIEBOJOPOAOB. AIJIKaHbl, KakK MpeACTaBUTEIN
MpelelbHbIX  YIJIEBOJOPOJIOB. JIEKTPOHHOE H
IIPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJIBI METAHA U
JIpyrux ajakaHoB. ['omoyiormyeckuét psag U

n30Mepus napaduHOB. Hopwmanbsnoe H
Pa3BETBICHHOE CTPOEHHE YIJIEPOAHOW  IIEMH.
Homenknartypa aJIKaHOB n AJIKWJIBHBIX
3aMeCTHUTEINEH. duznyeckue CBOMCTBa

aJIKaHOB. AJIKaHBI B rnpupone. XUMUYECKHUE
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CBOMCTBAa aQJIKaHOB: TajoreHupoBaHue (pPaboThI
H.H. CemenoBa), nutpoBanue no Konoasony.
MexaHu3M peakluu XJIOPUPOBAHUS — AJKAHOB.
Peakiun JETUIPUPOBAHUS, TOpEHUSI,
KaTaJIUTHYECKOTO OKUCICHHs ankaHoB. KpekuHr
QIKAHOB, Pa3IMYHBIC BUbI KPEKUHTA, TPUMCHECHUE
B IpoMblnuieHHOCTH. [luponus u  KoHBepcus
MeTaHa, M3oMepu3alus ankaHoB. [IpuMmeHeHHne u
CIocoObI MOJTy4eHUs QJIKaHOB. Ob6nactu
MPUMECHEHUS alTKaHOB. [IpOMBINIIICHHBIE CIIOCOOBI
MOJTy4YEHHUsl AJIKAHOB: MOJY4YEHUE U3 MPHUPOJHBIX
WUCTOYHUKOB, KPEKUHT TapaduHOB, IMOJIyYCHUE
CHUHTETHUYECKOro OeH3MHa, Tra3u(uKanus yris,
THIpUpOBaHUeaNIKaHOB. JlabopaTtopHbie CHOCOOBI

MOJTy4eHUs AJIKaHOB: CUHTE3 Bropua,
JIeKapOOKCUIIMPOBaHUE, TUJIPOJIN3 KapOuma
ATIOMUHUSL.

IukaoaakaHbl. T'oMmomorunueckuii psn "
HOMEHKJIaTypa IMUKJIOAIKAHOB, nx oOmas
dopmyna. ITloHaTue o0 HampsHKEHUH I[MKIIA.

N3omepus LUKJIOAJIKAHOB: MEXKKJIIaCCOBas,
YIJIEPOJIHOTO CKeJlera, reOMETpUYECKasl.
[Tonyuenue u dusnueckue CBOICTBA
LMKJIOAJKaHOB. XUMHUYECKUE CBOMCTBa
LIUKJIOAJIKAHOB. Crnenuduka CBOICTB

HUKIIOAJIKAHOB C  MaJbIM  pPasMCpoOM  LHUKIIA.
PCaKIII/II/I IMPUCOCAUHCHUA n paaruKaJIbHOI'O
3aMCIICHUA.

ITHJICHOBBIE YIJIEBOAOPOAbI. ['oMonornueckuii
pSiA aJIKeHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHME  MOJIEKYJIBI  OTHJIEHAa W QJIKCHOB.
I'omonoruueckuii psig u obmas hopmysia alKeHOB.
N3omepus JTUJICHOBBIXYTIIEBOJOPOAOB:
MEXKKJIaCCOBast, YIJIEPOJHOIO CKEJIETa, MOJ0KEHUS
KpaTHOM cBsi3M, reomerpuyeckas. OcobeHHOCTH
HOMEHKJIaTypbl ~ 3TWJICHOBBIX  YIJIEBOJOPOOB,
Ha3BaHUs BaXXHEHWIIMX paaukanoB. duznueckue
CBOMCTBA aJIKEHOB.

XuUMHUYECKue CBOMCTBa aJIKEHOB.
DneKTpoUIBbHBIN XapaKTep PEeaKkiuid, CKIIOHHOCTh
K  peakiusiM  MPUCOCIUHEHMs,  OKHCIICHHUS,
nonmmepuszanuu. IIpaBuno MapkoBHHKOBa M €ro
JJIEKTPOHHOE 000CHOBaHUE. Peakuuu
raJOreHupOBaHMs, TUAPOTrAJIOT€HUPOBAHHS,
ruaparaiuuu, rupupoBanus. [loHsTHE O peakusax
noauMepuszanuu. ['opeHue ankeHoB. Peakiuu
OKHUCIIEHUS B MSTKUX M JKECTKHX YCJIOBUSX.
Peaknuss Barmepa wu ee  3HaueHue A
OoOHapy>KeHUsI  HEMpeAeTbHbIX  YIJIEBOJOPOJIOB,
nosydyeHus: rimkoseil. IlpuMenenue u crmocoObl
MIOJIy4eHUs1 aJIKeHOB. Mcronb30BaHKME BBICOKOM
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PEaKIMOHHOU CIIOCOOHOCTH aJIKCHOB B
XUMHYECKOM  MNPOMBILIIEHHOCTH. [IpumMeHeHue
STWJICHA W mponuieHa. [IpoMpIIeHHBIE CTIOCOOBI
MOJYyYECHUSI alKEHOB. Peakuuu AeruapupoBaHus U
KpekuHra ayikeHoB. JlabopaTopHbie CIOCOOBI
MOJYYEHUS aJIKEHOB.

AJIKaJHeHBbl. [MonsiTie w  kiaccuduKamus
JIUCHOBBIX  YTJIEBOJIOPOJOB IO  B3aUMHOMY
pPAacCIIONIOKEHUIO KPaTHBIX CBSI3€M B  MOJIEKYJIE.
Ocob0eHHOCTH 3JIEKTPOHHOTO i
MPOCTPAHCTBEHHOTO  CTPOCHUSI  COMPSIKEHHBIX
nueHoB. [loHATHE O T-3JEKTPOHHOM CHCTEME.
Homenkinartypa JHEHOBEIX YIJIEBOAOPOIOB.
OcoO0CHHOCTH XMMUYECKUX CBOWCTB COMPSKEHHBIX
JIMEHOB  Kak CIEACTBUE HX  DIIEKTPOHHOIO
CTpPOCHHUSI. Peaxumn 1,4-nipucoeuHEHUA.
[Tonmumepuszanus aueHoB. CrocoObl MOJTyYeHUs
JTUEHOBBIX YrieBozopo1oB: pabotsl C.B.JIeGenena,
JIETUIPUPOBAHUCAIKAHOB.

AlneTHJIeHOBbIE YIJIeBOAOPOIBI.
['omonornyeckuil psig aJKUMHOB. DJIEKTPOHHOE M
IIPOCTPAHCTBEHHOE CTPOCHME ALIETWIIEHA U JPYTUX
ankuHOB. ['oMonoruyeckuii psia u oburast opmya
AJIKWHOB. Homenxknarypa aleTUJIEHOBBIX
YIJIEBOJOPOJIOB. N3omepus MEXKJIacCoBas,
YIJIEPOIHOIO CKEJIETa, IMOJIOKEHHSI KPATHOU CBA3H.
XHUMHUYECKUE CBOMCTBA U NMPUMEHEHUE AJIIKMHOB.
OcoOeHHOCTH  peakuuil  NPUCOECAUHEHHS]  TIO
TPOMHOM YTJIEPOA-YIJIEPOJHOU CBsA3U. Peakuus
Kyueposa. [IpaBuno MapkoBHHKOBA
IIPUMEHHUTEIBHO K aneTwieHaM. lloasmxHOCTB
aToMa BojiopoAa (KHUCIOTHBIE CBOMCTBA aJKUHOB).
Oxucnenne ankuHoB. Peakuust  3eIMHCKOrO.
IIppuMeHeHne  alleTWIICHOBBIX  YIVIEBOJOPOJOB.
[TonmBuHMNALETAT. [Tonyuenne AJIKHOB.
[lomyyenue aneTwsieHa MNOHUPOIM30M METaHA U
KapOUHBIM METOJIOM.

ApoMaTn4eckune YIJ1€BOA0OPOAbI.
I'omonormuyecknii psax  apeHoB. beH3onm  kak
IIPEJICTaBUTENb apeHOB. Pa3BuTne npencTaBlIeHUN
0 CTPOCHUU OeHsoa. CoBpeMeHHbIE
IIPEJICTaBICHUS 00 JEKTPOHHOM u
MIPOCTPAHCTBEHHOM CTPOEHUU OeH3oua.
Ob6pa3zoBanue apoMaTU4eCKON T-CUCTEMBI.
['omonorn OeH301a, WX HOMEHKJIATypa, OOIIas
dopmyna. HomeHnknatypa A AM3aMEIIEHHBIX
MPOM3BOJIHBIX O€H3oma: opTo-, MeTa-, Iapa-
pacmojoXKeHUEe  3aMECTHUTENEH. dusnyeckue
CBOICTBa apEHOB.

XUMHYECKUE CBOMCTBA apeHOB. [Ipumepsl peakuuii
ANEKTPOPUIBHOTO 3aMELIEHUs: TaJIOTeHUPOBAHUS,
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ankunupoBaHus  (karanmuzatopbl  Dpuaens—
Kpadrca), nutpoBanus, cynbupoBanus. Peakuun
THIPUPOBAHUS M TPUCOENMHEHHUs XJopa K
o6enzony. OCOOEHHOCTH XHMHUUYECKHX CBOMCTB
rOMOJIOTOB OeH3oiia. B3anMHOe BiMsSHHE aTOMOB
Ha IpUMEpEe TOMOJIOTOB apeHoB. OpHueHTauus B
peaKknusax 3IeKTPOGUILHOTO 3aMEeIECHUS.
[Ipumenenune u mnonydeHue apeHoB. [IpuponHbie
UCTOYHUKA  apOMaTHYECKUX  YIJIEBOJOPOIOB.
Apomaruzanus — aJlKaHOB U IMKJIOAJIKaHOB.
AnkunupoBaHue OeH30a.

FHI{pOKCI/IJIbeIe OpraHuv4eCKue COCJIMHCHUA.

CrpoeHnue U KJIaccupuKaus CIIUPTOB.
Knaccudukanus CIIUPTOB o TUILY
YIJIEBOJOPOAHOTO panukaina, YUCITY
TMAPOKCUIIBHBIX TPYINII U TUILy aToMma YIJepoja,
CBSI3aHHOT'O c TUJPOKCHIIBHOMN TpYMIOW.

OJEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
TMAPOKCWIBHOM TIpynnsl. BiusHue CTpOEHHs
COMPTOB  HAa  MX  (uU3MYECKHe  CBOIiCTBa.
MexmoutekyJsipHas BOJOpOAHAS CBSA3b.
I"'oMostornyeckuii psl NpeaesbHbIX OJHOATOMHBIX
crupToB. M30Mepus u HOMEHKIATypa ajaKaHOJOB,
ux obmas popmya.

XHUMHUYECKHE CBOMCTBA AJIKAHOJOB. PeakimoHHas
CIOCOOHOCTh MPEEIIBHBIX OJJHOATOMHBIX CIIUPTOB.
CpaBHeHue KHMCJIOTHO-OCHOBHBIX CBOICTB
OPraHMYECKUX W HEOPraHWYECKUX COEOUHECHMH,
conepxkamx OH-rpynmy: KHCIIOT, OCHOBaHHI,
aM(pOTEpHBIX COEJUHEHUN (BOIBI, CIIUPTOB).
Peaknuu, moaTBepKIa0mKe KUCIOTHBIE CBOKWCTBA
cnuproB. Peakumm 3aMenieHus THAPOKCHIBHOU

TPYIIIBL. MexmonekynsapHas — JAeruapaTaius
CIMPTOB, yCIOBUS 00pa30BaHUS MPOCTHIX 3(PUPOB.
CrnoxHble 3hUpHI HEOPraHUYECKUX u

OpraHUYECKUX KHCIOT, pEeaKUuu STepuuKaruu.
OKuCleHre U OKHUCIUTEIbHOE JACTUIPUPOBAHHE
CIIUPTOB. Crnioco0sl MOJIy4YEHHUS CIIUPTOB.
I'maponus ranoreHankaHoB. ['maparaiusi aqkeHOB,
ycioBus €€  mpoBelneHus.  BoccTaHOBIEHHE
KapOOHUIIBHBIX COCTUHEHHH. OTnenbpHbBIE
MPEACTAaBUTENM  aJIKaHOJIOB.  MeTraHoy,  €ero
MPOMBILIUIEHHOE TMOJIYyYEeHUE U TPUMEHEHUE B
MPOMBIIIUIEHHOCTH. ~ bHosornyeckoe  JericTBue
MeTaHona. Crenupudyeckue CrnocoObl MOIyYeHUs
ATUJIOBOTO cHUpTa. DU3MOJIOTHYECKOE IEHCTBUE
JTaHoJIA.

MHoroaromHsbIe CIIUPTHI. Nsomepus 51
HOMEHKJIaTypa TMpEeACTaBUTENEH JBYX- U Tpex-
aTOMHBIX CcrUPTOB. OCOOEHHOCTH XHUMHYECKUX
CBOICTB MHOTOATOMHBIX CIUPTOB, HX
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KauyeCTBEHHOE oOHapyXeHHe. OTtnenbHbIE

IPEJICTAaBUTENIN:  3TUJICHIVIMKONb,  IJIMLEPHH,
croco0sbl ux HOJIy4Y€eHus, IPaKTUYECKOe
IIPUMEHEHHUE.

IIpakTHyeckoe  3aHATHE 1/JIa6opaTopHas
padora 1. PacTBopeHue riuiepuHa B BOJE, €r0
TUIPOCKOIIMYHOCTB. B3auMopeiicTBue rimuepyusa ¢
ruapokcuaoM meau (11).

@®eHoJIbI. DJEKTPOHHOE U IMPOCTPAHCTBEHHOE

CTpOCHHE denona. B3aumnoe BITUSTHUE
apOMaTHYECKOTO  KOJbI[A M T'HIAPOKCHIIbHOM
TPYNIBIL.

XuMuyeckue cBoiicTBa (heHosia Kak (YHKIHS €ro
XUMHYECKOTO CTpoeHHs. bpomupoBanue ¢deHoa

(kauecTBEHHas peaxius), HUTPOBAHUE
(nukpuHOBas  KucloTa, €€  CBOMcTBA U
IPUMEHEHHUE). O06pa3oBanue OKpPAILLEHHBIX

KOMILIeKCoB ¢ noHoMm Fe*™ Ilpumenenue ¢enomna.
[Tonrydenue dbeHosa B IPOMBIIUICHHOCTH.

AJbIerubl M KeTOHBI. [ OMOJIOTHYECKHE PSIIbI
alIbACTUIOB U KETOHOB. [loHATHE 0 KapOOHMIIBHBIX

COCIMHCHUSAX. DneKTpoHHOE CTpOEHUE
KapOOHHUIILHOM IPYIIIBL. N3omepus U
HOMEHKJIATypa aJIbJIETU]IOB " KETOHOB.
Puznueckue CBOMCTBA KapOOHUJIbHBIX
COeIMHEHUI.

XHUMHUYECKUE CBOMCTBA aIbACTUIOB U KETOHOB.

Peakmonnas CIIOCOOHOCTD KapOOHMIIBHBIX
coenqnHeHni. Peaknum OKWCICHUS albJIETHIO0B,
Ka4ueCTBEHHbBIE PEAKLMU Ha albJCTUAHYIO TPYIIILY.

Peakuun MOJINKOHAEHCALIUU: oOpa3oBaHue
benonopopmanpaeruiHbix cMmoil. IlpumeHenune u
[OJIy4eHUE KapOOHMIBHBIX COEMHEHHUI.

HpI/IMeHeHI/IC AJIbACTUI0OB U KCTOHOB B 6I>ITy )51
MMPOMBIIIJICHHOCTH

IIpakTuyeckoe  3ansaiTue  2/JlaGopaTopHas
padora 2. OkucieHue MypaBbUHOTO (WK
YKCYCHOTO) alpJieruja OKCHUIOM cepebpa U
rugpokcuaom  menu  (II). B3aumopelicTBue
anpaerunia ¢ (GyKCHUHCEPHUCTONW  KHCIIOTOM.
OKHCIIeHNE CIUPTOB B AJIJETH/IBI U KETOHBI.

KapGoHoBble KHCJIOTBI M HX INPOHM3BOJHBIE.
["'omosnioruyeckuit psaa NpeneabHbIX OJJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. [loHsATHE O KapOOHOBBIX
KHCIIOTaX U MX Kiaccuukanus. DJIEKTPOHHOE U
NPOCTPAHCTBEHHOE  CTPOCHHE  KapOOKCHIIbHOU
rpynmsl. ['OMOJIOTMYECKUH DSl NPEAENIbHBIX
OJTHOOCHOBHBIX ~ KapOOHOBBIX  KHCIOT,  HX
HOMEHKJIaTypa W H30Mepus. MeXMOIEeKyJIsIpHbIe
BOJIOPOJIHBIE CBSI3M KapOOKCHIJIBHBIX TPYII, HX
BIUSIHUE Ha (u3HUecKHe CBOMCTBa KapOOHOBBIX
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KHCJIIOT. XUMHYECKHE CBOWCTBAa KapOOHOBBIX
KHUCJIOT. Peakunu, WIUTIOCTPUPYIOLIME KHCIIOTHBIC
CBOIICTBA W MX CpaBHEHHE CO CBOWMCTBAMHU
HEOPraHUYECKUX KHCJIOT. Ob6pa3zoBanue
(GYHKIMOHATIBHBIX  MPOU3BOJIHBIX  KapOOHOBBIX
kucnot. Peakmum srepudukanyu.  AHTHIPUIBI
KapOOHOBBIX  KHCJIOT, HMX  HOJy4YeHHE U
IIPUMEHEHHUE.

CnocoObl  monyyeHus: KapOOHOBBIX  KHCIIOT.
OtpenbHble NOPEICTaBUTENIM M HUX 3HAYCHHE.
OO61mue cnocoObl MOMy4YeHHsI: OKUCICHHUE aJIKaHOB,
QJIKEHOB, IMEPBUYHBIX CIOUPTOB, AJbBIECTUIOB.
Baxueiiimue npeacraBuTenn KapOOHOBBIX KHCIOT,
uX OMOJOrHYecKast poiib, CIICU(PHUUECKUE CTIOCOOBI
MOJTy4Y€HUs, CBOMCTBA U MPUMEHEHHE MYPaBbUHOM,
YKCYCHOM, MaJIbMUTUHOBOM U  CTEapUHOBOM;
aKpWJIOBOM W METakpWJIOBOH;  OJICMHOBOW,
JUHOJIEBOM W JMHOJEHOBOHW;  IIIABEJICBOIA;
OEH30MHOM KUCIIOT.

Chnoxubie 3¢pupbl. CTpoeHHE UM HOMEHKJIATypa
CIIOXKHBIX 3(UpPOB, MEXKKIaccoBas H30MEpUS C
KapOOHOBBIMU KucioTaMu. CriocoObl MHOJTy4YeHUs
CIOXHBIX  3¢upoB.  OOpaTuMOCTh  peaKkIuu
sTepupuKanMid U (aKTOphl, BIMAIOIIME Ha
CMEILICHUE paBHOBECHs. XUMHUYECKUE CBOMCTBA U
IpUMEHEHHE CI0XKHBIX 3¢pupoB. XKupsl. XKupsl kak
cloxHble  3Qupbl  ruuepuHa.  KapOoHOBBIE
KHCIIOTBI,  BXOJSIIME B  COCTaB  JKUPOB.
3aBUCHUMOCTh KOHCUCTEHLIUU KUPOB OT UX COCTABA.
XHWMHUYECKHME  CBOMCTBA  JKHPOB:  THUIPOJIHS,
OMBUICHHE, THIpUpOBaHHE. buonornyeckas poiib
KHUPOB, HX  HCIOJB30BaHHME B  OBITY W
npoMbliieHHOCTH. Conn  KapOOHOBBIX  KHCIIOT.
Mb1na. CniocoOsr MOJTy4YECHUS COJIEN:
B3alMOJIEIICTBHE KapOOHOBBIX KHCJIOT c
MeTaJlJIlaMi, OCHOBHBIMHU OKCHJIaMU, OCHOBaHUSIMH,
COJISIMM; IIETIOYHOM THAPOJIMU3 CIOXKHBIX 3(PHUPOB.
XvMHYecKue  CBOMCTBA  coyied  KapOOHOBBIX
KHUCJIOT: THJIPOJIN3, PEaKIUd HOHHOIO0 OOMEeHa.

Mpuia, CYLIHOCTb MOIOIIIETO JICHCTBUS.
OtHoweHnue MbLIa K KECTKOU BOJE.
Cunretnueckue worwmme cpeactBa — CMC

(JICTCpFCHTLI), X IPCUMYIICCTBA U HCAOCTATKH.

IIpakTuyeckoe  3ansiTue  3/JlaGopaTopHasn
padora 3. OrTHOUmEHWE KUPOB K BOAE U
OpraHMYeCKUM pacTBOpUTENSM. J[oKkazaTenbcTBO
HEMpeieabHOro Xapakrepa >KUpoB.  OMbLICHHE

KUPOB. CpaBHeHMe CBOMCTB MbLIa u
CUHTETUYECKUX MOIOILIUX BEILIECTB.
Yraesoasl. ITonsatue 00 yIJIEBOAAX.

Knaccudukanust  yrmeBomoB. MoHo-, au- u
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MOJINCAXapUAbl, MPEACTABUTENN KaXKJIOW TIPYIIIbI
yriieBoJioB. buonoruueckass poiyib yrieBOAOB, UX
3HaYeHHWE B OJKU3HM YelloOBeKa U OOIIecTBa.
Monocaxapuasl.  CTpoeHHE U ONTHYECKas
nuzoMepusi MoHocaxapuaoB. Mx kinaccudukanus mno
YKCITy aTOMOB YIUIEPOJIa U IPUPOI€ KapOOHUIBbHON
rpynmsl. BaxHelnue NpeACTaBUTENM MOHO3.
['mroko3a, CTpoeHUe ee MOJICKYJbl M (U3nYecKue
cBoiicTBa. Tayromepus. XHUMHYECKHE CBOWCTBA
[JIIOKO3BL:  PEaKIMU MO0 aJIbJCTUIHON Tpymme
(«cepeOpsiHOTO  3epKaja», OKHCIEHHE Aa30THOMN
KHCJIOTOM, TUpUpOBaHUE). Peakiinu TitoK03bl Kak
MHOI'0aTOMHOTI'O cnupTa: B3aUMO/ICCTBUE
roKo3bl ¢ rugpokcuaom  meau  (II)  mpm
KOMHATHOW  TeMIeparype U  HarpeBaHHM.
Paznmuunbie  Tumel  OpoxeHuss — (CIUPTOBOE,
MOJIOUHOKHUCJIIOR). ['mroko3a B PUPOJE.
buonoruueckass ponb M OPUMEHEHUE TJIFOKO3BI.
@dpykTo3a Kak H30Mep TJ0Ko3bl. CpaBHEHUE
CTPOCHHUSI MOJIEKYJIBI M XHUMHUYECKHUX CBOWCTB
TIIIOKO36I M (pYKTO3bl. DpyKTO3a B TpHpone, e
Ouonoruyeckas pob.

[lento3pl. Pubo3za u  nme3okcupubosza  Kak
MIPEACTABUTENN alibIoneHT03. CTpoeHHe MOJIEKYI.

Mucaxapuabl. Ctpoenue nucaxapuaoB. Crocob
COWIEHEHMs IMKJIOB. BoccranaBnuparonye u
HEBOCCTAHABJIMBAIOIIME CBOMCTBA JHCAXapHI0B
KaK ClIeICTBUE cowleHeHHus uukiaa. CTpoeHue u
XAMUYECKHUE CBOICTBA Caxapo3bl.
TexHonoruueckue OCHOBBI IIPOM3BOJICTBA
caxapo3bl. JlakTo3a M ManbpTo3a KaK HM30MEpPHI
caxapo3bl.

Ioucaxapuasbl. Oomiee CTpPOCHHE
nonucaxapuioB. CTpoeHue MOJEKYJbl Kpaxmana,
amuiio3a W aMuiIonekTuH. dusnueckue cBOWCTBA
KpaxMmajia, ero HaxOXJEeHHE B TIpUpOAE U
Ouonornueckass ponb. [muKoreH. XuMHYECKue
cBoiictBa kpaxmana. CTpoeHHE 3JIEMEHTapHOIO
3BEHA LEJITFOJIO3bI. Bnusaue CTPOCHUS
MOJIMMEPHOH 1N Ha (PU3MUYECKUE U XH-MUYECKHE
CBOMCTBA LEJUIIONO3bl. [ MAPOIM3  LEIUTIONO3BI,
oOpa3oBaHue CIIOKHBIX 3pupoB c
HEOPraHMYECKUMH ¥ OPraHUYEeCKUMHU KHUCIOTaMHU.
[ToHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX: alleTaATHOM
mienaKe, BHCKo3e. Haxoxnenue B mpupoie u
Ouonoruueckas pojib 1Leuiono3bl. CpaBHeHUE
CBOMCTB Kpaxmajia U HeJITI0JI03bI

IIpakTnyeckoe  3ansitue  4/JlabopatopHas
padora 4. B3auMopelicTBue pacTBopa ritOKO3bI €
ruapokcuaom  menu  (II).  Bzaumopeiictue
caxapo3sbl c THJIPOKCHIaMU METaJIJIOB.
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B3anmopeiicTBue Kpaxmaia ¢ WOJIOM, THIPOJIH3

Kpaxmasa. O3HaKOMJICHHE c oOpa3amu
MIPUPOJHBIX W UCKYCCTBEHHBIX BOJIOKOH.
AMMHHBI, AMHHOKHCJIOTHI, OeJIKH.

Knaccugukarus u nzomepus amuaoB. [lonstue 06
amuHax. [lepBuuHbBIE, BTOPUYHBIE W TPETUYHBIC
amuHbel. Kmaccudukamuss aMUHOB 1O  THILY
YTJIEBOJIOPOIHOTO PaJUKaAIA M YUCITy aMHUHOTPYIIT
B MoJjieKyne. ['omosoruueckue psiibl MpeaebHbIX
anupaTHYEeCKUX W  apOMATHYECKHMX  aMHHOB,
M30MEpHUs U HOMEHKJIaTypa.

XyUMHuJeckre CBOWCTBA aMHHOB. AMMHBI Kak
OpraHMYeCKUE OCHOBaHUS, HX CpaBHEHUE C
aMMHAaKOM W JPYTMMH  HEOPTraHWYECKUMH
ocHoBaHUsIMU. CpaBHEHHE XUMHUYECKUX CBOWCTB
anmupaTHYeCKuX W  apOMATHYECKUX  aMHHOB.
OOpa3oBanue aMuJ0B. AHWINHOBBIE KPacHUTEIH.
IToHsATHE O CHHTETHYECKUX BOJIOKHAX. IToanaMuab!
W IOJMaMUJHBIE  CHHTCTUYECKHE  BOJIOKHA.
[Ipumenenue u monydeHue amuHOB. [lomydeHue
amuHOB. Pa6oter H.H. 3ununa.

AMHMHOKHCJIOTHI. [ToHATHE 00 aMUHOKHCIOTaX, UX
kinaccupukanus W cTpoeHue. Homenkmarypa
AMHHOKMCIIOT. JIBOHCTBEHHOCTH KHCJIOTHO-
OCHOBHBIX CBOMCTB aMHUHOKHUCJIOT M €€ NMPUYHHBI.
bunonspueie woHBL. Peakuum  KOHJEHCAIUU.
[lentuanas cBsa3b. CHHTETUYECKHE BOJIOKHA.
Knaccudukanus BOJIOKOH. ITomyuyenune
AMUHOKUCIIOT, UX TpUMEHEHUe U Ouosoruyeckas
byHKIMS.

beakn. benkun kak DOpUpOAHBIE  TOJHMMEPHI.
IlepBuuHas, BTOpHUYHaA, TpeTUUHAs u
YeTBEpTUYHAsI CTPYKTYpbl OenkoB. OuOpusuIsipHbIe
U TI00ymspHble Oenku. XMMHUYECKHE CBOMCTBa
OenKoB:  TOpeHWe, JeHaTypauus, TUOPOJIU3,
KaueCTBEHHbBIE (1BETHBIE) peaxuu.
buonoruueckue QyHKIUM OENKOB, WX 3HAYCHHE.
benkn kak kommoHeHT muum. IIpoGnema
OEJIKOBOTO OJIOIAHUS U YTHU €€ pelIeHHUSL.

IIpakTuyeckoe  3aHsATHE S5/J1aGopaTopHas
pa6ora 5. KauecTBeHHBIE  peaknMH ~ Ha
AMHUHOKHUCJIOTHI: 6I/IypeTOBa$[, KCAaHTOIIPOTCUHOBAs.

buoaornyeckn AKTHUBHbIC coeaAMHEeHuA.
®epMeHThI. BuramuHsbl. I'opmonsbI.
JlekapcTBeHHBIE NIpenapaThbl.

Opranuyeckue  MOJIHMMEPBIL. Crocobbl  ux
MOJIYUCHUA: pCaKIWU IMOJIMMEPHU3all U PCAKIIUH
noJukoHAeHcauun.  CTpyKTypbl  IOJUMEPOB:

HI/IHCI>'IHBIC, Pa3BCTBJICHHBIC WU IPOCTPAHCTBCHHEIC.
CTpyKTypupOoBaHHE MOJMMEPOB: BYJIKaHHU3ALUA
Kay4yKoOB, JyOjieHHe OeNKOB, OTBEpXkACHHE
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HOJIMKOHICHCAIIMOHHBIX MOJIUMEPOB.
Knaccugpukamuss momuMepoB 1O pa3iIMYHBIM
IPU3HAKAM.

Pa3pen 2. O0umas u He

OpraHnvyeCcKkass XuMmus

Tema. 2.1
Ilepuoouueckuii 3axon
u Ilepuoouueckasn
cucmema XumMuUyecKux
2/IEMEHMO8 U
Menoeneesa.
Cmpoenue amoma

Ilepuoauyecknii 3aK0OH U CTPOEHHE aTOMA.
AtoMm — caoxHasg 4acTuua. JlokasartenbcTBa
CJIO’)KHOCTH cTpoeHus aroMa: [lnanerapHas Mozeb
atroma J. Pesepdopna. Ctpoenme aroma mo H.
bopy. CoBpemeHHbIE TPEACTABICHHUS O CTPOCHHUU
aToMma. KopnyckynspHo-BoaHOBON Ty aau3M
YaCTHUI] MUKPOMUDA.

CocraB atomHoro sigpa. HykjioHBI: TPOTOHBI U
HeUTpoHbl. M30TONBI U HYKIUABL. Y CTOMYMBOCTH
a1ep.

JyleKTpOHHAsA o00os0uka arToMoB. [lonsAtue
DIIEKTPOHHAsT OpPOUTANb M DSJIEKTPOHHOE OOJAKO.
KBantoBble  4ymcna: ThnaBHOE, OpOHUTAIBHOE
(mo6o4YHOE), MATHUTHOE U CIIMHOBOE.

Pacnipenenienre 3JIEKTPOHOB TIO DHEPIETHUECKUM
YPOBHSIM,  TOIYPOBHSAM W  OpOUTAISIM B
COOTBCTCTBUU C HpI/IHIII/IHOM HaHMeHBIHeﬁ
sHepruu, npuHuunoM [laynu u npasuwiom ['yHza.
DJEeKTPOHHBIE KOH(PHUTYpAIIA ATOMOB XUMHUYECKUX
JJEMEHTOB. BajeHTHBIE BO3MOXXHOCTH aTOMOB
XUMHNYCCKUX 3JICMCHTOB. 3JICKTpOHHa$?[
KJIACCHU(PUKALIUS XMMHUECKHUX 3JIEMEHTOB: S-, p-, d-,
f-aneMeHThI.

CoBpemennas (opmynupoBka [lepuoanueckoro
3akoHa. [lepumonmyeckas cucrtemMa U CTPOCHHE
aroma. OU3NYECKUI CMBICH MOPSAIKOBOIO HOMEpPA
JIEMEHTOB, HOMEPOB I'PYIIIBI U MIEPUOJIA.

[leproandeckoe M3MEHEHHE CBOWMCTB 3JIEMEHTOB!
panuyca aToMa; SHEepruu MOHU3AINH;
AIIEKTPOOTPHUIIATENEHOCTH. [IpHUnHBl M3MEHEHUS
METAJUINYECKUX U HEMETaNIMYeCKUX CBOWCTB
3JIEMEHTOB B TpYIIaxX U MEpHUojax, B TOM YHUCIIEe
OO0JIBIIKX U CBEPXOOJIBLINX.

3HaueHHuE Ileproguueckoro 3aKOHAa u
[Teproanueckoil CUCTEMBI XUMUYECKUX 3JIEMEHTOB
JI.1. MenneneeBa g pa3sBUTHSA  HAYKHU
MMOHUMaHUs XUMUYECKOW KapTUHBI MUPA.

IlpakTHyeckoe  3aHATHE 6/J1aGopaTopHas

padora 6. KauecTsenHble peaknuu Ha HoHb Fe’',
3+ 2+

Fe’", Cu

Tema 2.2. Cmpoenue
sewecmeaa

[lousaTne 0 XUMHUYECKON CBA3U. THIIBI XUMHUYECKUX
CBSI3EM: KOBaJCHTHAs, WOHHAsA, MeTalaudeckas H
BOJIOPOJIHASI.

KoBajienTnas XUMHYeCKasa CBSI3b. JBa
MeXxaHu3Ma 00pa3oBaHUs ITOW CBS3U: OOMEHHBIN U

JIOHOPHO-aKUEeNnTOpHbIA. OCHOBHBIE IapaMeTphl
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ATOTO THUIA CBA3MU: JJIMHA, IPOYHOCTH, YIOJ CBA3HU
WIM BaIEHTHBIM yroia. OCHOBHBIE CBOMHCTBa
KOBaJICHTHOM CBSI3H: HaCHIIIEHHOCTb,
MOJISIPU3yEeMOCTh U MPOYHOCTb.
DNIeKTPOOTPUILIATEIILHOCTE W KJIacCU(PUKAIIHS
KOBQJIGHTHBIX ~ CBS3€d 1O 3TOMY MPHU3HAKY:
MOJsipHAs W HENOJSpHAs KOBAJICHTHBIE CBS3HU.
Bopoponnas xumMuuyeckasi CBf3b. MexaHU3M
oOpazoBaHusi TakoWl cBs3u. EE kmaccudukanms:
MEXMOJICKYJISIpHAS u BHYTPUMOJICKYJISIpHAs
BOJIOPO/IHbIE CBSI3H. MonekynspHbie
KPUCTAJUTMYECKUE PEIIETKH ISl 3TOrO TUIIA CBA3M.
du3nYecKrue CBOWMCTBAa BELIECTB C BOJAOPOAHOMH
CBs13b10. bronornueckasi poyib BOJOPOAHBIX CBSI3EH
B OpraHu3allMM CTPYKTyp OuomosmmepoB. EnnHas
npupoaa XUMHYSCKUX CBSI3CI: HaJIM4ue
pa3IMYHBIX THUIIOB CBS3€H B OJHOM BEIIECTBE,
Mepexo0/] OJTHOr0 TUMA CBSI3U B APYrOMl U T.1I.

Tunel KpUCTAJUIMYECKUX PELIETOK Y BELIECTB C
KOBAJCHTHBIM  THUIIOM  CBSI3U:  aTOMHBIE U
MOJIEKYJIApHbIe. PU3MYECKUE CBOMCTBA BELIECTB C
KOBaJICHTHBIM KPUCTAJUINYECKUMU PELIETKAMHU.

HNonnass xummueckasi cBsi3b. KpaiiHuil ciyyait
KOBQJIEHTHOM  TOJSIPHOM  CBA3WM.  MexaHusm
o0paszoBaHMs HOHHOM CBSI3H. HNonusie
KPHUCTAJUIMYECKUE PEIIETKU U CBOWCTBA BEILLECTB C
TaKUMH KPUCTAIITIAMH.

Mertaannyeckasas xuMuuyeckas cBs3b. OcoObId
TUIl XUMUYECKOW CBS3M, CYILIECTBYIOIIMN B
MeTalutax ¥ cmiaBax. Ee oTnmums M CXOACTBO C
KOBAaJICHTHOM © HWOHHOM cBsa3sgmu. CBoiicTBa
METaJIMIECKOM CBSI3H. Merammnueckue
KPUCTAJUIMYECKHUE PELIETKU U CBOKCTBA BEILECTB C
TAKUMH KPUCTAJIJIAMH.

KommnuiexkcoodpasoBanmue. ITonsiTne 0
KOMIUIEKCHBIX coelMHeHusAX. KoopanHanuoHHOE
YHUCIIO KOMIUIEKCOOOpa3zoBatens. BHyTpeHHss U
BHEIIHsAs cdepa KomIiulekcoB. HomeHnkiarypa
KOMIUIEKCHBIX COeIMHEHH. VX 3HaueHue.

Tema 2.3. /lucnepcuule
cucmembl

IlonsaiTue o0 aucnepcHbIX cucremax. IlonsTue
JMCTIEPCHOM  cpeAabl W JTUCHEepPCHOM  (hasbl.
Knaccudukanus JUCTIEPCHBIX CUCTEM B
3aBUCUMOCTH  OT  arperaTHoro  COCTOSIHHSA
JTUCIIEPCUOHHOM cpelbl U JUCIepcHOW Qa3bl, a
TaKkKe 1o pasmepy ITUX YacTHULI.
I'pyOoaucriepcHble  CUCTEMBI:  AMYJIbCUU U
CYCIIEH3HH. ToHkoaUCTIEPCHBIE CUCTEMBI:
KOJUIOM/HbIE (30JM M Te€IM) U HUCTUHHBIE
(MONEKyJspHBIE, MOJIEKYJISIPHO-UOHHBIE u
nonueie). Oddexr Tungams. Koarymsmus B
KOJUIOMJIHBIX pacTBopax. CHHepe3uc B ressix.
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3HavYeHHe JAUCIEPCHBIX CHCTEM B KUBOW H
HE:KUBOM IIPUpOAE H IMNPAKTHYECKOH KH3HU
YyeJi0oBeKa.  OMyJIbCUM M CYCHEH3UH B
CTPOMTENBCTBE, NHUIIEBOM WU  MEAULUHUHCKOU
MIPOMBILIUIEHHOCTH, KOCMeTHKe. buonorunueckue,
MEJIUIMHCKUE U TEXHOJOTUYECKUE 3011, JHAUCHHE
rejei B OpraHu3alud  J>KMBOM  MaTEpHH.
buonoruueckue, MHUIIEBHIE, MEJIULIUHCKUE,
KocmeTnueckue renu. Cunepesuc kak (HakrTop,
ONPENESAIOMUNA CPOK TOJHOCTH MPOIYKLIHUH Ha
OCHOBE rejei.

Tema 2.4 Xumuueckue
peakyuu

Cxopoctp xumMudeckux peakuuii. Ilonstue o
ckopoct  peakuuii.  CKOpoCTb  TOMO- |
TFEeTEPOreHHOM peakuuu. OHEpPrusi aKTUBALUH.
@axkTopsl, BIMAIOIME HAa CKOPOCTbh XWMHYECKOU
peakuuu. Ilpupoma pearupyromux  BEIIECTB.
Temnepatypa (3akoH Baut—T odda).
Konuenrpanus. Katanuzatopsl u kaTanu3: roMmo- 1
TETEPOTrCHHBIN, MX MeXaHU3Mbl. DEPMEHTHI, HUX
CpaBHEHUE C HEOPraHMYECKHMMH KaTajau3aTopamH.
3aBUCHUMOCTb CKOPOCTH PEAKIMI OT MOBEPXHOCTU
CONPUKOCHOBEHUSI PEarupyrouux BEIIECTB.

OopatumocTb XHUMHYECKHX peakuuii.
Xumnueckoe paBHOBecCHeE. [Tonsitue 0
XMUMHYECKOM PaBHOBECHH. JluHaMHYHOCTD
XUMHUYECKOTO paBHOBeCcHs. DaKTOPHI, BIUSAIOIINE HA
CMEIllEHUE pPaBHOBECHs: KOHIEHTpAIUs, JTaBJICHUE,
remneparypa (npunun Jle-Illarense).

Tema 2.5 Pacmeopui

Ilonsitue o pacrBopax. PuU3NKO-XUMHUYECKAS
pupoaa pacTBOpEHUS u pacTBOPOB.
B3anmoneiicTBrue pacTBOPUTEN U PAaCTBOPEHHOTO
BemiecTBa. PactBopuMocTh BemiecTB.  CriocoObl
BBIDAKEHHSI KOHILIGHTpALlUM pacTBOPOB: MaccoBas
OoJIsE  PacTBOPEHHOro  BellecTBa  (TMpOLIEHTHas),
MOJISIpHAs.

Teopusi 3JIEKTPOJUTHYECKOH  TUCCOIHAIMH.
MexaHu3M JucconManuy BEHIECTB C Pa3IuYHbIMU
TAIIAMM XMMHYECKHMX CBs3ed. Bxmax pycckux
VY4eHbIX B pa3BUTHE  TMpPEACTaBIeHUH 00
ANEKTPOIUTHYECKON  aucconmanuu. OCHOBHBIC
MOJIOKEHUS TEOPUH AIEKTPOJIUTUYECKON
nuccoranui.  CTemeHb  DIIEKTPOIUTHUYECCKOM
JUccolManuu U (QakTopel €€ 3aBHCHMOCTH.
CWIBbHBIC U CPEJTHHUE DJICKTPOJIUTHI.

Huccoumanusa Boasl. BomopomHbiil moka3arelb.
Cpena BOJIHBIX PacTBOPOB 3JEKTPOIUTOB. Peakinu
00MeHa B BOJIHBIX PacTBOPaX JEKTPOJIMTOB.

I'maposus KakK 00MeHHBIH npouecc.
HeoOpaTumblii  rHIponM3  OpraHUYecKUX U
HCOPTaHNUYCCKUX CoeJII/IHeHI/Iﬁ U €ro 3Hay€HHE B

HpaKTquCKOﬁ JACATCIIBHOCTH YCJIOBCKA.
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OO6patumerii  tumponus  cojiedd.  CTyrneHuYaThIit
ruapoauns. [IpakTuueckoe npuMeHEeHUE THAPOJIN3a.

['unponu3  opraHuveckwx  BemecTB  (OEIKOB,
JKUPOB, YIJICBOJOB, IMOJIUHYKICOTHIOB, AT®D) u
€ro OHOJIOTMYECKOE M IPAKTUYECKOE 3HAYECHHUE.
Owmbuienue xupoB. Peakiust srepudukanum.

IMpakTnyeckoe 3aHATHE 7/J1abopaTopHast
pabdora 7. OrmpezaeneHue xapakTepa Cpebl
pacTBopa c MTOMOIIBIO YHHUBEPCAIHHOTO
uHaukaropa. lIpoBeneHue peakuui  HMOHHOIO
oOMeHa TUIS XapaKTePUCTUKU CBOIICTB
JIEKTPOJIUTOB.

IIpakTHyeckoe  3aHATHE 8/J1abopaTopHas
padora 8. IlpuroroBieHue pacTBopa 3aJaHHOU
KOHIIEHTpALUH.

Tema 2.6 Ocroewl
INEKMPOXUMUU.

OKHUCIANTETBbHO-BOCCTAHOBUTEIbHBIE PeaKIHUU.
Cremnenb OKHCJICHUS. BoccranoBurenu
okucnutenu. OKuUCIIeHHE ¥  BOCCTAHOBJICHHE.
BaxHelmue OKUCIUTETM H  BOCCTaHOBHTEIIH.
BoccraHoBHUTENBHBIE  CBOICTBA  METAUIOB —
MIPOCTBIX BEIIECTB. OxucnuTenpHbIe
BOCCTAHOBUTEJIPHBIE CBOHCTBA HEMETAIZIOB —
NPOCTBIX BEHIECTB. BocCTaHOBUTENBHBIE CBOMCTBA
BCIIECTB, OOPA30BAHHBIX JJIEMEHTAMH B HH3IICH
(oTpUIaTEIBHHOI) CTEIICHU OKHCIICHHSI.
OKHCIUTEIIBHEIC CBOMCTBaA BEIIECTB,
00pa30BaHHbBIX JJIEMEHTaMHU B BBICIICH
(TIOTIOKUTEIIBHOM ) CTEIICHU OKHCJICHUS.
OkucnuTeNbHbIE U BOCCTAaHOBHUTENBHBIE CBOWMCTBA
BEIIECTB, 00pa3oBaHHBIX 3JIEMEHTaMHU B
MPOMEKYTOUHBIX CTETICHSIX OKUCIICHUS.

Kuaacenpukanus OKHCJIUTEIbLHO-
BOCCTAHOBHUTEJIbHBIX peakuuii. Peaxinn
MEKAaTOMHOTO M MEXMOJIEKYIISPHOIO OKHCIICHUS-
BOCCTAHOBJIEHUS. Peakuuu BHYTPUMOJIEKYISPHOTO
OKHCJICHUS-BOCCTAHOBIICHHS. Peakuyu
CaMOOKHCJICHHUS-CAMOBOCCTaHOBJICHUS
(TucmpornopuuoOHUPOBaHUs ). MeTOo bl COCTaBIEHUS
YpaBHEHUU OKHCINTEIIFHO-BOCCTAHOBUTEIIHLHBIX
peakiuii. MeTos 31eKTpoHHOTO OanaHca. BiusHue
cpenbl Ha MPOTEKAHUE OKHCJIHUTEIILHO-
BOCCTAHOBUTEJIbHBIX ITPOLIECCOB.

XuMHYeCKHe HCTOYHHKH TOKAa. OIJIEKTPOJHBIE
MOTEHUUaNbl. Psia  CTaHAApTHBIX  AIEKTPOAHBIX
MIOTEHIINAJIOB (9IEeKTPOXMMHUYECKHI pan
HaIpsHKEHUN METAJIJIOB). lNanpBaHnMueCKHe
AJIEMEHTHI M NPUHIMIBI UX paboTsl. CocraBieHue
raJbBaHUYECKUX AJIEMEHTOB. OO6pazoBanue
raJIbBAHUYECKUX Tap MPU XMMHUYECKUX IpOLIEccax.
['anpBaHUMYEeCKUE JIIEMEHTHI,  IMpHUMEHsSEMble B
KU3HHU: CBHMHIIOBas aKKyMYyJsiTOpHas Oartapes,
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HUKEJb-KaJIMHEBbIE Oarapen, TOTLIMBHBIE
AJIEMEHTBHI.

DJIEKTPOJIM3 PACIJIaBOB U BOJIHBIX PacTBOPOB
3jekTpoauToB. [lpouecchl, mnpoucxonsnme Ha
KaTo/e U aHoje. YPaBHEHHUS JIJIEKTPOXUMHUYECKUX
IIPOLIECCOB. DJIEKTPOJIU3 BOJHBIX pPACTBOPOB C
WHEPTHBIMHU 3JIEKTPOJaMH. OJIEKTPOJIU3 BOJHBIX
pacTBOPOB C  PacTBOPUMBIMHU  3JIEKTPOJAMHU.
[TpakTHueckoe NpUMEHEHHUE JJIEKTPOJIU3A.

Pa3pen 3. XuMus 2j1eMeHTOB U X COeINHEHUS.

Tema 3.1 Memannvt u
HeMemainiol.

XapakTepHble XWMHUYECKHE CBOWCTBA METAJIOB,
HEMETAJUIOB U OCHOBHBIX KJIACCOB HEOPTAHMYECKUX
coennHeHul. Bonopon. Ilomoxenue Bogopona B
Ilepuoanueckoit cucreme. M3otonsl Bogopoja.
CoenuHeHuss  BOJAOpOJa C  METaAUIaMU |
HemeTaiamu. Boga. YK€cTkocTh BOBI U CIIOCOOBI
e€ ycrpanenus. Tspkénas Boja.

IIpakTuyeckoe 3ansiTue 9/J1aGopaTopHasn
padora 9. 1.[lonyueHnue ruapokcuia aTlOMUHUS U
HCCIIE0BAHME €T0 CBOMCTB. I uaponns conen
ATIOMUHUSL.

IIpakTuyeckoe 3ansaTue 10/JIadoparopuas
padora 10.

Coenunenus xpoma. [lomyueHue u cBoiicTBa
rugpokcuaa  xpoma  (III).  OxucnurenvHbie
cBoiicTBa auxpomaroB. OKHCIEHHE COIHM XpoMa
(III) nepokcu10M BOJOpOIA.

IIpakTuyeckoe 3ansatue 11/JIaGopaTopHasn
pabora 11. BzaumopeiicTBue ruipOKCUIOB JKee3a
¢ kucioramu. B3aumopeiicteue comnm xenesa (1) ¢
nepMaHranatom kanus. KauecTBeHHbIE peakiiy Ha
comu xeneza (II) wm (II). Osnakomienue c
o0OpasliaMu 4yryHa M CTajH.

[Nanorensl. OOmas XapakTepUCTUKA MOATPYIIIBI

raJIOreHOB. Ocobennoctu  xumuu  (Qropa.
I"anorenoBo1OpOBL. [Tonyuenue
TaJIOTEHOBOAOPOJIOB. [TosTne 0  HENmHBIX

peakuuax. ['aloreHoBOIOPOIHBIE KHUCIOTBI U HX
conu — ranoreHunbl. KauecTBeHHass peakius Ha
raJoreHu1-UOHBI. Kucnoponconepxaniue
coequHeHust xJjopa. [IpruMeHeHne rajJoreHoB U Ux
BaXHEUIIINX COCTUHCHUI.

Kucnopon, ero ¢usnyeckue W XUMHUYECKHE
CBOICTBa, MOJTYYEHHE U IPUMEHEHNE, HAXOXKACHNE
B mnpupone. Amnorpornus. O30H, €ro CBOWCTBA,
noJjlydeHue U npuMeHenue. OKCUIbl U MEPOKCU/IBL.
Ilepokcun  Bomopoda, €ro  OKHUCIMTENbHBIE
CBOMCTBA U IPUMEHEHHE.

18




Cepa. AJJIOTpONHBIE BUJIOU3MEHEHHUS  CEPBHI.
PuU3NYECKUE UM XUMHYECKHE CBOMCTBA CEpBI, €€
MOJlyueHWe W MpPUMEHEHHEe, HaxXxOoXKJIeHUE B
npupoge. CepoBomopon, ero Qusnueckue u
XUMHUYECKHE CBOMCTBA, MOJyYEHUE U MPUMEHEHHE,
HaxoxaeHue B npupojae. Cynbdunbl. Okcua cepsl
(IV), ero ¢wusnueckne W XWMHYECKHE CBOWCTBA,
nosyyeHue u npumenenue. Okcup cepsl (VI), ero
busznyecKkue U XMMHYECKHE CBOICTBa, MOJydYeHHE
u npuMmeHeHne. CepHHUCTas KUCIOTA U CYJIb(UTHL
CepHass KHCIIOTa, CBOHCTBa pa30aBICHHOW |
KOHIICHTPUPOBaHHOW cepHoil  kucioT. CepHas
KHCIIOTa Kak OKHCITUTEb, cynb(hatsl.
KavecTBennsle peakiuu Ha cynb(ui-, CylabpuT- u
CyJIb(haT-MOHBI

IIpakTuyeckoe 3anaTue 12/JIaGopaTopHasn
pabora 12. V3y4yeHue CBONCTB COJISTHOM KHCIOTHI.
PacnoznaBanue xmopun-, cyiabpar- U KapOoHaT-
HMOHOB B PacTBOPE.

A3oT, ero (u3MuUecKue M XMMHUYECKHE CBOMCTBA,
MOJly4eHWe W TMPUMEHEHHEe, HaXOoXKJIeHHE B
npupozae. Hurpuapl. AMMHak, ero ¢uszndeckue u
XUMHYECKHUE CBOWMCTBA, MOJTYYCHHE U MPUMEHEHHE.
Ammuaunas Boja. OOpazoBaHME WMOHAa aMMOHWUSL.
Conu aMMOHUSI, HMX CBOICTBa, MOJy4YeHHE U
npuMmeHeHue. KauecTBeHHas peakuus Ha HOH
ammonus. Oxcupa azora (II), ero ¢usuueckue u
XUMHUYECKHE CBOMCTBA, MOJYyYEHUE U NIPUMEHEHHE.
Oxkcun azota (IV), ero

¢u3nyecKkue U XMMHYECKHE CBOICTBa, MOJydYEeHUE
u npumeHenue. Okcun azora (III) u azorucras
KHCJIOTa, okcuja a3zota (V) M a30THas KUCIOTA.
CBolicTBa a30THOM KHUCIJIOTBI, €€ IIOJIyY€HHE U
npumeHenue. Hurpatsl, wux ¢usnueckue u
XMMHUYECKHUE CBOICTBA, IPUMEHEHHUE.

IIpakTnyeckoe 3ansatue  13/JIadopatopHas
padora 13. O3HakoMJIeHUE C Pa3IMUYHBIMH BUAAMHU
ynoopenuil. KauyecTBeHHBIE peakIMM Ha COJIH
AMMOHMSA 1 HUTPATHI.

®ochop. Amnorpornusi  dochopa. CBolicTBa,
MOJy4YeHHe U TpHUMEHEHHe OelIoro M KpacHOro
dochopa. ®ochun. Oxcunpl docdopa (III u V).
docdopubie kucaotel. Oprodocharsl.

VYraepon. Amtorpornust yriepoaa (aiamas, rpadur,
KapOuH, ¢yiepeH). AKTUBUPOBAHHBIA yIoJb.
Ancop6rusi. CBOMCTBa, MOJTYYEHHUE U TPUMEHEHHE
yras. KapOuabl Kanblusi, adlOMHHUS M JKelesa.
VYrapHblii ¥ yriaekucnslii Tasbl, X (usnueckue u
XUMHUYECKHE CBOMCTBA, MOJyYEHHE U MPUMEHEHHE.
VYronbHas KkuciaoTa W ee coiau (kapOoHATBHl W
ruapokapOonarsl). KauecTBeHHass peakuusi Ha
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KapOOHAT-HOH.

IIpakTnyeckoe 3ansatue 14/JIabopatopHas
padora 14. [lonydyeHue U CBOMCTBA YTJIEKHUCIOTO
raza. BsaumopnencrBue THIpPOKCHIA HATpUs C
comsimu  (cynbdatom Meau (1) w  xmopumom
aMMoHMs1). PaznoskeHue ruipoKcuia MeJIu.

Kpemnunii, aJuI0TpoINs, ¢buznyeckue u
XUMUYECKHE CBOMCTBA KpPEMHMS, IIOJIYyYEHUE U
IIPUMEHEHHE, HaxOoXJeHue B npupone. CHIlaHBI.
Okcun kpemuus (IV). KpemHueBble KHCIOTHI,
cunukaThl. CulMKaTHAsI IPOMBIIIIIIEHHOCTb.

[lenounsie Metamuibl. OOmas XapaKTepUCTUKA
noArpynmsl. PU3NUecKre ¥ XUMHUYECKHE CBOMCTBA
JUTHSA, HATpus W Kamusa. VX monmyyeHue u
IpUMEHEeHHe, HaxoxJeHue B npupone. OKcuabl u
NEPOKCUIBI HAaTpus W Kanus. Enkue memouwm, ux
CBOWcTBa, modydyeHue u npumeHenue. Conu
MIEJIOYHBIX META/UIOB. Pacro3HaBaHHE KaTHOHOB
HATpHs U KaJIHSL.

[Ileno4HO-3eMeNbHbIE METaJUIbI. Oo6mas
XapaKTepUCTHKa noArpynnsl. @Dusuyeckue u
XMMUYECKHE CBOMCTBA MarHusi M KaJbLus, HX
[IOJIydYeHUEe W [PUMEHEHHE, HaX0XKJIEHUE B
npupoze. Conu Kaiabliusg U MarHusi, X 3HaueHHe B
IPUPOJIE U )KU3HU YEJIOBEKA.

AnroMuHHH, ero (Qu3nuecKkue W XUMHYECKHE
CBOWCTBA, MOJIy4YE€HUE U IPUMEHEHHE, HaXOKICHUE
B mnpupoje. AnroMocuiIuKatbl. AMGPOTEpHOCTH
okcuaa W ruapokcuaa  amomuHusa. Conn
ATIOMUHUSL.

Pa3zgen 4 XumMus u :Ku

3Hb.

Tema 4.1 Xumus e
JHCU3HU 0OWecmea

IIpakTuyeckoe 3ansatue 15/JIaGopaTopHasn
pabdora 15. O3HakoMJeHHUE C KOJUIEKLIMEH
yaoOpeHut u mecTuuaoB. (O3HaKOMJIEHHE C
oOpa3lilaMu  CpeacTB  OBITOBOW ~ XUMHH |
JIEKAPCTBEHHBIX MPEMapaTOB.

XuMHAI B CeJILCKOM XO3slficTBe. XHUMH3aIUA
CEIBbCKOI0 XO3sIICTBA U ee HampasieHus. Pactenus
M II0YBa, MOYBCHHLIN MOTJIOIIAIOMME KOMILICKC.
Ynobpenus u uxX Kiaccudukanus. XUMHUYECKUe
CpeACTBa 3alIUThl pacTeHuid. OTpUlaTeIbHbIE
MOCIIEACTBYSI IPUMEHEHUS ECTUIUA0B U 60pbOa ¢
HUMH. XUMH3aIUs >)KUBOTHOBOJICTBA.

XuMust M 3K0JI0rusi. XUMHYECKOE 3arps3HEHue
okpyxkarmier cpeapl. Oxpana rtuapochepsl OT
XUMUYECKOTO 3arpsi3HeHus. OxpaHa TOYBBI OT
XUMHYECKOTO0 3arpsi3HeHus. OxpaHa aTMocepsl OT
XUMHYECKOTO 3arpsizHeHus. OxpaHa Quopsl u
bayHbI oT XAMUYECKOTO 3arps3HEHUS.
BroTexHOJIOTHs M TeHHAsl UH)KEHEPUS.
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Jomamusss  anteka. Moromume U
cpeactBa. CpenctBa 0OoprOBI €
HacekoMbIMU. CpencTBa  JTMUHOM

KOCMETHKH. XUMUS U Iymia.

XuMHsIT ¥ TIOBCeIHEBHAsl KH3Hb 4eJIOBeKa.
YUCTAILHE
OBITOBBIMU

TUTHEHBl U

UTOI'O

168

3 YCJIOBUS PEAJIM3AIIAY YUYEBHOM JUCIHATLIIMHBI

3.1 TpeGoBanus K MaTepUAJIBLHO-TEXHUYECKOMY 00ecIedeHUI0
n/n Haumenosanue y4eOHbIX  IOMELICHUH u | OcHalIeHHOCTh y4eOHBIX
MOMEIIEHUH JUIsl CAMOCTOSATEIBHOM PabOTHI IIOMELICHU I u
IIOMENIECHUN TUIA
CaMOCTOSITENIbHOM pabOTHI
1 YueOHas ayIuTOpUs U1 POBEICHHS JEKIIMOHHBIX, | YKOMIUIEKTOBAaHA
CEMUHAPCKHX, MPAKTUYECKUX, Ta00paTOPHBIX CIHCLUATM3HPOBAHHON
3aHSTUN, TPYNIOBBIX U MHAWBUIyaJIbHBIX (yuebHoii) Meberbio, HabopoM
JIEMOHCTPALIMOHHOTO

KOHCYJIbTallMi, TEKYIIETO KOHTPOJIS U
[MPOMEKYTOYHOM aTTECTALNU

o0opyaoBaHus U y4eOHO-
HarJSITHBIMU TIOCOOUSIMH,
o0ecrneynBaroIuMU
TEMaTUYECKHE WILTIOCTPAIIHH,
COOTBETCTBYIOLIUE paboueit
porpamMMe AUCIUIUIAHEL, a
TaKXe TeXHUYECKUMU
cpelcTBaMu 00y4deHus
(IepeHOCHBIM
MYJIbTHMEIHHHBIM
IPOEKTOPOM, TOPTATUBHBIM
KOMITHIOTEPOM THIIA
«HoyTOyk», nepeHoCHbIM
pa3BUKHBIM HKPAaHOM),
CIIy>Kalue ais
IpeJICTaBICHUs y4eOHOM
uHpopManuu O00JbIION
ayJUTOPHH.

Hepeqenb I/IH(l)OpMa].[I/IOHHBIX TCXHO.TIOFI/II‘/‘I, HCIMOJBb3yEeMbIX IPHA OCYIICCTBJICHUHU

00pa30BaTeILHOIO MPoOLecca MO TUCHHILTHHE

- Onepanuonnas cucreMa tTumna Windows;

- IMaker nporpamm o61iero nonb3oanust Microsoft Office;

- HHurepuer-Opay3epsl,
- DIIeKTpOHHO-OMOMMOTEeUHas cuctema «JlaHby;
- Hudopmarnmonno-npasossie cuctemsl "["apant" umu "Koncynprant+".

3.2 UndopmanuonHoe odecrieueHue 00y4eHust

OcHoBHasi iuTEpaTypa:
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1. T'ycera, E. B. Xumusa mis CIIO : yueOHO-MeTomunueckoe nmocodoue / E. B. I'yceBa, M. P.
3uranmuHza, J. Y. Kynmukosa. — Kazans : KHUTY, 2019. — 168 ¢. — ISBN 978-5-7882-
2792-4. — Tekct : snexTpoHHbIN // JlaHb : 37eKTpoHHO-OMOIMOoTeuHas cuctema. — URL:
https://e.lanbook.com/book/196096 — Pexxum noctyma: sl aBTOPH3. MOJIH30BATEICH.

2. XamwurtoBa, A. W. Oprannueckas xumus s cryaentoB CIIO : yueOHOe mocobue / A. U.
Xawmwurona, T. E. byceiruna, JI. P. Capuna. — Kazans : KHUTY, 2016. — 172 ¢. — ISBN
078-5-7882-1938-7. — Tekcr: osnekTpoHHBIA / JlaHb : 2JIEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/102077 — Pesxxum nmoctyma: JUisi aBTOPHU3.
M0JIb30BaTENEH.

3. Xwumwus: cOOpHUK 3amad JJIs MPAKTHUECKUX 3aHITHHA IS 00ydYaromuXcs MO MporpaMMaM
CIIO : yuebnoe mocobue / cocraButenb E. A. [llkypakoBa. — IlepcuanoBckuii : JIoHCKOM
'AY, 2025. — 41 c.— Texkcr: >neKTpoHHBIH // JIaHb : 37eKTpOHHO-OMOIMOTEUHas cCUCTEMA.
— URL: https://e.lanbook.com/book/515983 — PexuM pgocTyma: s aBTOPHS3.
I10JIb30BAaTENCH.

JlonoiHUTeIbHAS JUTepaTypa:

1. JLM. IlycroBanoBa, W.E. Huxanopona OOmast xuMusi cpenHee MPOodEeCCHOHAIBHOE
oOpa3zoBanue Poctos-Ha-/{ony 2006r

2. I.T. Xomuenko O6mas xumus MockBa Hoas Bonmna UznarensctBo YmepenkoB 2006
3.P.AJlungun B.A., Moneuko JILA., AuapeeBa Xumusi I IIKOJbHUKOB CTapIIMX KJIacCOB M
MOCTYTAIONINX B BY36I MockBa npoda 2004r

4 KOHTPOJIb U OILEHKA PE3YJIbTATOB OCBOEHHMSI  YYEBHOWM
JUCHUIINHBI

KoHTpoJib 1 o1leHKa pe3yabTaTOB 0CBOEHHS Y4eOHOH JUCIUIIMHBI
KoHTponb 1 olieHKa pe3ylbTaTOB OCBOCHMS YUYEOHON AUCIMILTUHBI « XUMHUSA», OCYIIECTBISETCS B
dbopMe TeKyIIero KOHTPOJIS U MPOMEKYTOYHOM aTTeCTAIHH.
Texymuid KOHTPOJNb TMPEACTaBIsieT CO0OW TMPOBEPKY YCBOEHHUS yuyeOHOro Marepuana
TEOPETUYECKOTO M TMPAKTUYECKOTO XapaKTepa, PEryasipHO OCYUIECTBISIEMYI0 Ha MPOTSHKEHUU
ceMecTpa.
OcHoBHbIE (POPMBI TEKYIIETO KOHTPOJIS: ONpOC, NOO2OMOBKA COOOWCHUS, peuleHUe CUMyayuoOHHbIX
3adayu op.
Tekymuii KOHTPOJIb MPOBOAUTCSA B TEUEHUE CEMECTpa MPENoAaBaTeIeM Ha 3aHATHUM CIIEAYIOIIUMU
METOJIaMH: YCTHBIM OIIPOC, PELICHUE 3a7a4 U BBIIIOJHEHUE 3aIaHUM 10 TeME, DKCIIEPTHAs OLIEHKA
BBITIOJIHEHHS O0YYAIOIIUMUCS CAMOCTOATEIbHON pabOThI B BUE pabOTHI ¢ yUeOHOI JINTepaTypoH.
Texymuid KOHTPOJIb TPATUIIMOHHO CIYKUT OCHOBHBIM CpPEICTBOM oOOecredeHus B y4eOHOM
npouecce «oOpaTHOM CBSI3W» MeEXJAy IpenojaBaTesieM M 00ydaroluMcs, HEOOXOAMMOM s
CTUMYJHUPOBaHUsI pPa0OTHl OOYYarOIMIMXCS M COBEPIICHCTBOBAHHS METOAMKH MPENOJaBaHUS
y4eOHBIX TUCIUIUINH.
[enp kaxmoi GopmMbl KOHTPOIS —3apUKCHPOBATH MPHOOPETEHHBbIE OOYYAIOIIMMCS B PE3yNbTaTe
OCBOCHMSI y4eOHOH MWCIUIUIMHBI 3HAHUWS, YMEHHS, HABBIKH, CIOCOOCTBYIOMIKE (HOPMUPOBAHUIO
KOMIIETECHIIUH.
®opMBI YCTHOTO KOHTPOJISI O Y4€OHON AUCITUTUIMHE: OMPOC, MOATOTOBKA COOOIIEHNUS.
®DopMBI MUCEMEHHOTO KOHTPOJIS TI0 y4eOHOU AUCIUILIUHE:
KoHTposbHBIE pabOTHI JaeTCs JUIsl TPOBEPKU 3HAHWUN W YMEHUU oOydarommxcs. MoryT 3aHUMaTth
9acTh y4eOHOTO 3aHITHI ¢ Pa300POM MPABUIILHBIX PEIICHUH Ha CISAYIOIEM 3aHATHH.

22


https://e.lanbook.com/book/196096
https://e.lanbook.com/book/102077
https://e.lanbook.com/book/515983

Pe3yabTaThl 00y4eHUs Kputepun omneHkun MeTo/1bl OLIEHKHU

Ilepeyennb 3HAHUIA, Texkymuii  KOHTpPOJIb  NPH

O0CBAaHBaeMbIX B  paMKax NpOBeJeHUM:

TUCHUILIMHBI [TonHOTa OTBETOB, TOYHOCTH- MUCEMEHHOT0/yCTHOTO
dopmynupoBok; 6Gonee 50 %ompoca;

Mepeuens yMeHuii, [PABHIBHBIX OTBETOB.

O0CBAaHBaeMbIX B  paMKax

MM CHUTLIMHbI bonee 50 % mnpaBWIBHBIX- TECTUPOBAHUE;
OTBETOB.
AKTYaTbHOCTh TEMBIL, - OLIEHKa pe3yJIbTaToB
a7IeKBaTHOCTD PE3yJIbTaTOBCAMOCTOSTEIbHOM paboTsl
MOCTaBJICHHBIM LIEJISIM, TTIOJTHOTA(pedepaTa, IIOATOTOBKA
OTBETOB, TOYHOCTHKOHCIIEKTA y4eOHOro
(OopMyJIMPOBOK, aJleKBaTHOCTbMAaTEpHasa, COCTaBICHUE IJIaHa
MPUMEHEHUS TEPMUHOJIOTHH.  |0TBETa, O(OpMIICHHE TaOIHIIbI,

€lICHNE CUTYallMOHHbIX 33/1a4)

IIpumepHBIE BONIPOCHI K IK3aMEHY:

DK3aMeHaIlMOHHbIE OWJIETHl BKIIIOYAIOT J[BA TEOPETHUUECKUX BOMIpPOCA U3 MPEJICTABICHHBIX HUXKE U
OJIHO TIPAaKTUYECKOEe 3aJaHHe, IO0J0OHOE TeM, KOTOpble pa30upaiuch B XOJ€ H3YUYEHHUS
TUCIUTUTHHBL [Ipu 5TOM BONPOCH! 1 3ajaHie TOJ00PaHbl TAKUM 00pa3oM, YTO BCE OHU OTHOCATCS K
pa3HbIM TeMaM M3y4aeMOM IUCLUUIUIMHEIL.

1. Ilepuoaguueckas cuctema 3JEMEHTOB U €€ CBA3b CO CTpoeHHEeM aTomoB. llepuoaunueckue u
HENEPUOANYECKUE CBOMCTBA 3JIeMEHTOB. DHU3MYECKUIl CMBICI MOPSIAKOBOIO HOMEpPA JJIEMEHTA B
cucreme. CoBpeMeHHasi popMyIMpOBKA MEPUOTNIESCKOTO 3aKOHA.

2. TlocnenoBaTeabHOCTh 3AMOJIHEHHUS AJIEKTPOHHBIX 000J0YEeK M cjIoeB B aromax. I[IpuHummn
HauMeHbIlIel 3Hepruu, npasuio KieukoBckoro. CrocoOsl M300pakeHUsl 3JIEKTPOHHBIX CTPYKTYP
aTOMOB.

3. Ilepuoapl, Tpymmbl, MOATPYIIBI M ceMEHCTBAa S-, p-, d- U f-371€MEHTOB C TOUYKH 3pEHUS
AJIEKTPOHHOI'O CTPOEHHUs aToMoB. OOBSCHEHME pAa3IMYHON JIMHBI TNEepHOAOB. JIIMHHO- H
KOPOTKONEPHUOAHBIN BapUaHThl CUCTEMBI.

4. Ilepnoauueckue cBoicTBa aTOMOB. Pannychl (pa3Mepbl) aTOMOB M MOHOB M UX M3MEHEHHE IO
nepuoaaM U rpynmnam rnepuogudeckoi cucremsl. d- u f-coxarue.

5. DHeprus HMOHM3AIMM aTOMOB U €€ HM3MEHEHHME IO IEepUoJaM M IpylnaM MEpUOAUYECKOU
CHUCTEMBI.

6. CpozncTBO K 3JIEKTPOHY, 3JIEKTPOOTPULATEIBHOCTh aTOMOB, MX W3MEHEHHE IO IEepHoJaM U
rpyIIIaM IIEPUOANIECKON CHCTEMBI.

7. OCHOBHBIE XapaKTEPUCTUKU XUMHUECKON CBSA3U (IHEPTHsl, JJIMHA, BaJIEHTHBIE YIJIbI).

8. CocTaBHBIE YaCTH aTOMOB — AJIEKTPOHBI U SIPO, UX 3apsAasl U Maccel. CocTaB aTOMHOTO sapa —
IIPOTOHBI M1 HEUTPOHBI, UX 3aps]l U Macca.

9. HampaBieHHOCTh KOBaJIEHTHOW XuMudeckoi cBsizu. OOpa3zoBaHHE CBsA3€il 3a cUeT s- U p-
3NeKTPOHHBIX 007aKkoB. Ctpoenue mosekya HaS u PHi. Yrisl cBsizeit B 3TUX MoJieKyax.

10. sp-, sp’ u sp’-rubpuauzamuu. dopMa U IIPOCTPAHCTBEHHOE DPACIIONOKEHHE TMOPHIHBIX
3NIEKTPOHHBIX 001aKkoB. Ctpoenue mosekya BeHz, BF3, CHy4. Yruibl cBsizelt B 3TUX MOJIEKyJIax.

11. 3aBUCHUMOCTh CKOPOCTHM XHMHYECKOW pPEAKIMH OT KOHUEHTPALMN pearupyromux BeEIIECTB.
3akoH neiictBus Macc. KoHcTaHTa ckopocTu peakuuu. MoJekyssipHOCTh U HOPSJOK PEaKIHH.
BinsiHMe 1aBiIeHHs HA CKOPOCTh PEaKIUU.

12. SIBnenue karanusza. KatanuzaTtopsl 1 HHTHOUTOPBI. MeXaHM3M FOMOTE€HHOI'O Katanusa (Teopust
00pa30oBaHMs MPOMEKYTOUHBIX COETMHEHUN).
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13. OGpatumbie U HeoOpaTUMBbIE pPEaKIMU. XUMHYECKOe paBHOBecwe. KoHCTaHTa paBHOBECHS.
BriBon Beipaxkenus st Kp u ee ¢puzndeckuii cMpici. PaBHOBECHBIE KOHIICHTpPALMKA KOMIIOHEHTOB,
UX pacuer.

14. Casur (cmenienue) xumuueckoro pasHosecus. [Ipunnun Jle-Ilatense, ero gopmynupoBka u
OpPUMEHEHHE JUIsl OOBACHEHMs] CMELIEHHs XUMHUYECKOrO0 PpaBHOBECHUS IpH U3MEHEHUU
KOHLIEHTpALUH BEIIECTB, TEMIIEPATYPhl U AABJICHUS.

15. Crenenp pgucconuanuu 3JIEKTPOJIMTA M €€ 3aBUCUMOCTb OT IIPUPOIBI JIEKTPOJINTA,
KOHLEHTpALUU pacTBOpa U TemnepaTypbl. CUIIbHBIE U CJIA0bIE 3JIEKTPOJIUTHI.

16. DnexrponuTvueckas OUCCOLMALMAA  MOJEKYJl BoAbl. VoOHHOE IpOHM3BEAECHHE BOJBL
HelitpanbpHble, KHCIIbIE U LIEIOYHBIE PACTBOPHI. BOIOPOAHBIN U TMAPOKCWIBHBIN MOKa3zarenu pH u
pOH.

17. OKHCIUTENBHO-BOCCTAHOBUTENIbHBIE peakii. CTeneHb OKUCIEHHUS] aTOMOB B COEIMHEHUSX, €€
BbunciacHue. IIponeccsl OkucineHHs M BOCCTaHOBJIECHHA. OKHCIUTENN M BOCCTAHOBUTEIH M HX
KJIaCCH(UKAIHSI.

18. CocraBiieHne ypaBHEHUN OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUI METOAOM JIEKTPOHHOIO
OanmaHca. Peakuuu B KHCIBIX, HEMTPaJIbHBIX M IIEJIOYHBIX pacTBopax. CocTaBieHHE ypaBHEHUI
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX ~pEaKIUil MeTOJOM 3JeKTpoHHoro OanaHca. IlpuBectn
IPUMEPBHL.

19. Tumbl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUH (MEKMOJIEKYJISIPHOTO OKHCICHMS-
BOCCTAHOBJIEHMSI, TUCIIPOIIOPLIMOHUPOBAHMSI, BHYTPUMOJIEKYJIIPHOI'O OKUCIIEHUS-BOCCTAHOBIICHUS).
[TpuBecTu mpumepsI.

20. 'omonoruyeckuii psig ankanoB. Ctpoenne. M3omepus. Homenkmnarypa.

2]1. XuMu4ecKue CBOMCTBA aJKaHOB: IaJIOTEHUPOBAHUE, HUTPOBAHUE; PAJUKAIBHBIA MEXaHU3M
peaKkLuu 3aMelleHus, EHbIE PEaKI[Ui, OKHCIEHUE, IeTHIPUPOBAaHNE, IPEBPAIICHUS IPU BHICOKUX
TEeMIIEpATypax.

22. 'omonorudeckuil psan ajkeHoB. M3omepus: CTpyKTypHasi U reomMeTpudeckas. OJIEKTPOHHOE
cTpoeHue ankeHoB. HomeHnknarypa ankeHoB. CrnocoObl NOJTy4YeHHs aJIKEHOB. XHUMHUYECKUE
cBoiicTBa anmkeHoB. O0mas xapakrepuctuka. Peakiun npucoennnenus. [IpaBuino MapkoBHHKOBA.
Peakuun oxucnenuns. [Tomumepusanus alkeHoB.

23. Huensl. I'omomornueckuit psia. Knaccudukamus ankamuenoB. Homenknatypa. M3omepus.
YrneBogopoasl € CONPsSKEHHBIMU JBOWHBIMHU cCBsi3siMu. [Ipupona compsbkeHus. OcoGeHHOCTH
XUMHUYECKOTO TOBEJCHUSI CONPSKEHHBIX JAUEHOB. Peakuny nonuMepusaluu U CONOIUMEpPU3AIIUH.
HatypaibHbBIN U CHHTETUYECKUI Kay4yK.

24. Amumuknuyeckue yrieBogopoasl. Knaccudukanus, nzoMmepusi, HoMeHKIaTypa. [{ukimoankansi,
[UKJIOAIKEHbI, IUKIoankagueHbl. CrnocoObl nomydeHus. Pusnueckue cBoiictBa. CTpoeHue,
XUMHUYECKHE CBOMCTBA U IPUMEHEHHE.

25. Anxunsl: 'omonornueckuit psag. M3omepusa. Homenknatypa. D1I€KTpOHHOE CTPOEHHE AJIKMHOB.
[TorydyeHue aneTUICHOBBIX YTiaeBOAOpoAoB. CrnocoObl MONy4eHHs aleTHiIeHa. XHMHYECKHe
cBoiicTBa ankMHOB. OOmas xapakTepucTHKa. Peakuuu npuCOeAMHEHHs, MOJIMMEpU3allny,
3aMEIICHUS.

26. CoBpeMeHHbIE NpEICTaBICHUS 00 AJIEKTPOHHOM CTPOCHHU apOMaTHMUYECKHX YIJIEBOJOPOIOB.
['omonornyeckuit  psin Oenzoma.  M3omepus. Homenknatypa. Xumuueckue  CBOMCTBa
apOMaTUYECKUX YIJIEeBOJOpoJoB. OOmas XapakTepuCTUKAa. ApPOMATHUECKHE YIJIE€BOJOPOIbI:
Peakuuu »neKTpopMIbHOTO 3aMelieHus U UX MexaHusMm. [lpaBuia opueHTanuu 1pu
ANIEKTPO(UIBHOM 3aMEIIeHUN B OEH30JIBHOM sjpe. ApomMaTHyecKHe YrieBoaopoabl: Peakuuu
npucoeanHenus. OkuciaeHre 6eH301a U ero rOMOJIOTOB.

27. 3ameuieHHble MpPOU3BOJAHBIE OEH30Ja B peakUusAxX 3amMerieHus. [IpaBuia oOpHEHTalMH.
OpuenranTtsl | 1 Il pona (Ha nmpumepe xJ1opupoBaHUs TOTyoJia U OEH30MHOW KUCIIOTHI).

28. Knaccudukauusa amudatnueckux cnuptoB. OpgHoaToMHBIE crnupThl. Kiaccudukanus,
uzomepusi, HomeHkinarypa. CrnocoObl monyuyeHus. dusnueckue cBoiicTBa. Bonmopoanasi cBs3b.
XVMHYECKUE CBOWCTBA. XUMHUYECKHE CBOMCTBA MPEEIBHBIX OJTHOATOMHBIX CIIUPTOB.
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29. Muoroaromubie ciupThl. Knaccudukanus. M3zomepus. Homenkmarypa. CriocoOsl momydeHus.
OCO0EHHOCTH XUMUYECKUX CBOMCTB. DTHIICHTINKOIb. [ THUIIepHH.

30. ®enomnbl. CTpoeHHE U XUMUYECKHUE CBOKWCTBA (PEHOJIOB.

31. Crpoenue, m3oMepuss 1 HOMEHKJIATypa aibACTUAOB M KEeTOHOB. CTpoeHHEe KapOOHWIBHOMN
rpynnsl. CriocoObI oTydeHus

32. Anpperuapl U KeTOHbI: XMMHMUYECKHE CBOWCTBA. Peakiuu NMpUCOEAUMHEHUs IO ABOWHOM CBSA3U
KapOOHWJIBHON TPYIIIBI, PEAKIMU 3aMeleHUs] KapOOHUIIBHOTO Kuciaopoaa. OKUcCIeHHe allbJIeruI0B
U KeTOHOB. KauecTBEHHblE peakUuu Ha albJACTHAHYIO0 TIpyniy. AJbAOjbHasT M KpPOTOHOBAs
KOHJICHCALUS.

33. Kiaccudukanus «kapOOHOBBIX KHUCIOT. M30oMepus W HOMEHKJIATypa OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. ALIMIbHBIE paaukaisl. [Ipupona kapOOKCUIBHOM FPYIIIBL.

34. Cnocobbl mosyueHus kuciaor. Dusmueckue cBoiicTBa. XuMmHuueckue cBoiictBa. OOmas
xapakrepucTuka. Kucinornocts. MHaykTHBHBIN 3 dekT u cuna kucaor. OOpa3oBaHuEe COJICH.

35. Tlomydyenue u cBoiicTBa (DYHKIIMOHAJIBHBIX MPOM3BOIHBIX KHUCIOT: TaJlOr€HAHTUIPUIOB,
AQHTUJIPUJIOB, CIIOKHBIX 3(HUPOB, ajdbJAECTUAOB U HUTPHIOB. MexaHH3M peakluuu 3TepuUKaLUU.
Bricine xupHble KUCIOTEL. MBLIA.

36. IIpoctele u cioxuble 3¢upsl. CTpoeHue, GU3NUECKue CBOICTBA, CKIOHHOCTb K THAPOIH3Y.

37. KucnoTsl B cOCTaBe KUPOB. 3aBUCUMOCTb KOHCUCTEHIIMM XHpa OT ero crpoeHus. [Ipusectu
MIPUMEPBI KUPOB U MACEIL.

38. Xumuueckre CBOMCTBA KUPOB: HIETIOUHON TUAPOIIN3, THAPOTEHU3alNs, OKUCIICHUE.

39. Hurpocoenunenus. Mszomepus u HomeHnknarypa. Crpoenue nHutporpynnsl. Ilomyuenue
HUTpocoennHeHnid. HurpoBaHue yrieBogoposoB B razoBoii ¢aze. HutpoBanue 6€H30IbHOTO S/Ipa.
40. Hwutpocoenunenus: XuMHUeCKHE CBoicTBa. BoccranoBinenue. JleiicTBue 1ienodel Ha
IIEPBUYHBIE UM BTOPUYHBbIE HUTpOcOeauHeHHusA. Tayromepus. [lelicTBHe a30THCTOM KHUCIOTHI HA
HUTpOcOeauHEeHus. Peakus ¢ anbaerngamu.

41. Amunsl. Ctpoenne, nzomepusi, kiaccupukanus. Homenknarypa. CriocoObl morydeHUs] aMHHOB
13 rajJoreHIpoOU3BOJHBIX, BOCCTAHOBICHHUEM HUTPOCOEIUHEHUI U HUTPUJIOB.

42. Amunbl. XuMuueckue cBoiictBa. OCHOBHOCTh aMHHOB. OOpa3oBaHMe COJIEH, aTKWIMPOBAHUE,
alIMPOBAaHUE, JEHCTBUE a30TUCTON KUCIIOTHI.

43.Amunbl. Krnaccuduxamnus, uzomepus, HoMmeHkiatypa. CrocoObl momydenus. dusmueckue
CBOMCTBA. BHyTpeHHUe oMM, TUIIOJIAPHBIA MOH. XMUMHUUYECKUE CBOMCTBA.

44. Vrnesogsl. Krnaccudukamus yriueBonoB. Kiaccudukanuss moHocaxapumoB. CTpoeHwue.
Crepeonsomepust. [lonyueHne MOHOCaXapuaO0B.

45. Nucaxapunpel. Ctpoenue. ['maponm3. BoccranaBiauBaromuecss W HEBOCCTAHABIMBAIOIIHAECS
nucaxapuabl. Caxapo3sa.

46. Buas! kitaccudukanuu noiarcaxapuaoB. Baxuenmme npencTaBuTeny, uX CTpoOeHHeE.

47. O6mas ¢opmyna nonucaxapunoB. Kpaxman u wnemmonosa. PacnpocTpaneHue B Hpupoje.
Crtpoenue MoiieKkyJibl Kpaxmana. [IpoayKThel ruiposiv3a Kpaxmara.

48. CTpoeHHE MOJIEKyJbl LEUII0JIO3bl. XMMHUYecKue cBoicTBa. Hwurtpouemtonoza u ee
MPAKTUYECKOE IPUMEHEHUE.

49. I'mpponus KkpaxMania U HeJuTro03bl. [IpoayKThl HEMOIHOrO TMAPOIN3a, UX UCIIOJIb30BAaHUE.

50. Anudatuyeckre aMHUHOKapOOHOBBIE KUCIOTHL: KilaccuuKalus, HO-MEHKIaTypa. Peakiuu mo
aMHHO- U KapOOKCHIJIbHOHU TpyIIIaMm.

51. benku. Knaccudukanus. CTpoeHne OEIKOB: MEPBUYHAS, BTOPUYHAS U TPETHUYHAS CTPYKTYypaA.
Jenarypanus 6enka. 3HaueHHe OETKOB.

52. CtpoeHnue O€nKOBOW MOJEKYJbl: IEpBUYHAs, BTOPUYHAs, TPETUYHAsT M UYETBEPTUYHAS
CTPYKTYypbl Oenka. Tumbl cBsized, oTBedaroUMX 3a (OpMUpOBAaHHE BTOPUYHOM M TPETHUUHOH
CTPYKTYpHbI OeKa.

53. Xumuueckue cBoiicTBa OenkoB: amdoTepHOCTh, THUApoONU3  (muney). Ka-decTBeHHOE
orpeziesieHue apOMaTUYECKUX sI/Iep, Cepbl U MENTUIHON CBS3H.

54. Jlunugsl. Knaccuduxanus. Ilpocteie munuasl. Kupsl 1 Macna. M3omepus, HOMEHKIATypa.
OcHoBHbIE QUBUKO-XUMHUYECKHE XapaKTEPUCTUKH.
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Kpurepun omeHkH KadecTBa 3HAHUN, YMeHHIl W C(POPMHPOBAHHOCTH KOMIIeTEHIMA
CTYAE€HTOB B PAMKAX MPOMEKYTOYHOM aTTeCTAIIUN

OLIGHKa «3aimernoy NnpearnogaracTt, 4To CTyACHT I1IOKAa3bIBACT:

- riyOOKHe 3HAaHUS 10 TEOPETHUYECKOMY BOIPOCY, BIaJ€eT OCHOBHBIMHU IOHSATHSMHU,
TEPMUHOJIOTUEH;

- YMEHHUSI PAaBUIILHO, 6€3 OIIMOOK BBIMOIHATH MPAKTUYECKUE 3aJaHMUS;

Takum oOpa3om, mpociexuBaeTcss COPMUPOBAHHOCTh COOTBETCTBYIOIINX KOMITETEHITUH,
T.K. OTBET MOJIHBIN, 10Ka3aTeJIbHBIN, YETKUM, TPAMOTHBIH.
OlLieHKa «HE3aYTEHO» BBICTABIISETCS, €CJIM CTYACHT HE MOKAa3bIBAECT:

- 3HAHUS TI0 TEOPETUYECKOMY BOMPOCY, JOMYCKAET OIMMOKU, HE BBIICISET TJIABHOTO,
CYILLIECTBEHHOT'O B OTBETE;

- YMEHUS NMPAaBUIIbHO, 0€3 OIMOOK BHITIOJIHATH MPAKTUYECKUE 3a/IaHNUS;

Takum o00pa3oM, OTBET MOBEPXHOCTHBIN, Oe€3/10Ka3aTeNbHBIN, MOMYCKAIOTCS pPEUYeBbIC
OIIMOKH, T.€. KOMIIETCHIINU HE C(OPMHUPOBAHEI.

Onenka «5» (OTIMYHO) MPEANONaraeT, YTo CTYJAEHT MOKa3bIBaeT I'TyOOKHE OCO3HAHHBIE
3HAHUS TI0 OCBEUIAEMOMY BOIIPOCY, BJIAJCET OCHOBHBIMH TMOHSTHSIMH, TEPMUHOJIOTHUEH: OTBET
MIOJIHBIN, 0Ka3aTeNbHbIN, YeTKHUl, rpaMOTHBIA. CTYIEHT OCBOMJI KOMIETEHIIHH.

Ouenka «4» (XOpoIlIo) MpearoiaraeT, YTo CTYIACHT MOKa3bIBaeT TIyOOKOEe U TMOJHOE
YCBOGHHE COJIEp>KaHUsl MaTepuala, yMEHUE MPaBUIBHO W JI0Ka3aTeIbHO M3JaraTh MpOTrpaMMHBIN
Marepuan. JlomyckaeT OTHeNbHBIE HE3HAYUTEIbHBIE HETOYHOCTH B (GOpME W CTUJIE OTBETA.
KomneTeHiu ocBOCHBI.

Onenka «3» (yIOBIETBOPUTENBHO) MpPENINONaraeT, 4ro CTYACHT IOHMMAaeT OCHOBHOE
cojiepaHue y4eOHON MporpamMMbl, YMEET IMOKa3bIBaTh MPAKTUUYECKOE MPUMEHEHUE TOTYyYEHHBIX
3HaHui. BmecTe ¢ TeM JomyckaeT OTAeNnbHbIe OMIMOKH, HETOYHOCTH B COJIEP)KaHUU U 0(hopMIIEHUU
OTBETA; OTBET HEIOCTATOYHO MOCJIEIOBATENCH, JOKa3aTeleH U rpaMoTeH. KoMmneTeHInu 0CBOCHBI
HE B MIOJTHOM O0BEME.

Onenka «2» (HEYIOBJIETBOPUTEIBHO) MPEIOIAaraeT, YTo CTYJIEHT HUMEET CYIIECTBEHHBIC
po0Oebl B 3HAHUSIX, JOMYCKAeT OMIMOKH, HE BBIICTSET TTIaBHOTO, CYIIECTBEHHOTO B oTBeTe. OTBET
MMOBEPXHOCTHBIN, 0€3710Ka3aTeIbHBIN, TOMYCKAIOTCI peyeBbie OIMOKU. KoMIeTeHIu He OCBOEHHI.

KonTtponr #  omeHka pe3yiabTaToB  OCBOEHHUS  Y4eOHOM  JAMCUMIUIMHBI — OCYILLECTBISETCS
IpernojaBaTeieM B IpoLECCe OCBOEHHMS MaTepuasia: OMpochl B YCTHOM M NMUCBMEHHOW (hopme,
MIPOMEKYTOUHOE TECTUPOBAHUE, CAMOCTOSITENIbHASL pab0OTa CTYJICHTOB.

Pe3yabrarsl
(0CBOEHHBIE 00IIMe KOMIIETEHIINH)

OcHoBHBIE IOKA3aTeIN
PE3yAbLTATOB IOJATOTOBKH

Ymenua:
Ha3b16amb WV3YYECHHbIE BEIIECTBA MO «TPUBHAIBHOI»
WA MEXKTYHAPOJIHOW HOMEHKJIIATYypE;

Ha3BaHUE BEILIECTB IO
TPUBHUAJIBHOW U MEXKIYHAPOIHOMU
HOMEHKJIAaType

onpedefmmb: BAJICHTHOCTb H CTCIICHb OKHMCJICHUSA
XHUMHUYCCKHUX OJJICMCHTOB, THII XUMHUYECKON CBSI3U B
COCIUHCHUAX, 3apsa]] MOHA, XapaKTEp CpEabl B BOAHBIX
pacTBOpax HCOPraHUYCCKUX COCHHHCHHﬁ, OKHCIIHTCIIb
U BOCCTAHOBUTCIIb, MPUHAAICKHOCTb BCHICCTB K
PAa3JIMIHBIM KJIaCCaM OPraHUYCCKUX COC,Z[HHGHPIfI;

ONPE/CIICHUE BAJICHTHOCTH,
CTENECHEH OKHUCICHUS XUMHUUYECKUX
9JICMEHTOB.

OrnpenenenHue xapakTepa cpeabl B
BOJHBIX PaCTBOpPAX, OKUCIUTEICH 1
BOCCTaHOBUTEIEH
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Xapakmepu3o0eamsp: >IEMEHTHI MAJIBIX MEPUOJIOB 0 UX
MOJI0KEHUIO B MepUOANYECKON cucTeme
.. Menneneea; oOmuMe XUMHYECKHE CBOMCTBA
METAaJJIOB, HEMETAJUIOB, OCHOBHBIX KJIaCCOB
HEOPraHWYeCKMX U  OPraHMYeCKUX  COCIUHCHUII;
CTPOEHHE U XHUMHYECKHME CBOMCTBA M3y4YEHHBIX
OpPraHUYEeCKUX COCIUHECHUM;

HW3yYECHHUE CBOMCTB METAJJIOB U
HEMETAJJIOB,

OCHOBHBIX CBOWMCTB OPTaHUYECKUX
HEOPraHWYECKUX COCTMHEHUIN

npPo6OOUmMb CAMOCTOSTEIBHBIM TOUCK XUMHUYECKOU
MHPOpPMALIMU  C  WCIOJNBL30BAaHUEM  PA3JIUYHBIX
HMCTOYHHKOB (HayYHO-TTOMYJISIPHBIX U3aHUH,
KOMIIBIOTEPHBIX 0a3 NaHHBIX, pecypcoB MHTepHETA);
WCIONIb30BaTh  KOMITBIOTEPHBIC TEXHOJIOTUU IS
00paboTKH | TMepeaadyn XUMHIECKOH HHpopMaIuu u
€e MPeICTABICHUS B pa3IUIHBIX (popmax

WCIOJIb30BaHUE MH(DOPMAIMOHHO-

KOMMYHHKAI[HOHHBIX ~ TEXHOJIOTHI
B po¢eCcCHOHANTBHOM
JeSATEIbHOCTH.

6blNOJIHAMDb Xumuyeckui IKCnepumenm 1o
PacCiiO3HaBaAHHUIO BaXKHEHIITHNX HCOPraHUYCCKHUX H
OpraHn4€CKUX BCIICCTB,

paciio3HaBaHHUEC OPraHU4YCCKUX U
HCOPraHNYCCKUX BCIICCTB.

3HaHnud:
BadiCHeUUe XUMUYeCKUe NOHAMUS

M3YUYCHHE BAKHEUIIINX XUMUUECKUX
MOHATHU

OCHO6Hble 3AKOHblL XuMuu: COXpaHCHUA MAaCChbl BCIICCTB,
ITIOCTOSHCTBA COCTaBa, HepI/IOI[I/I‘IGCKI/Iﬁ 3aKO0H,

N3yUYCHHUEC OCHOBHBIX 3aKOHOB
XUMHNHU

OCHO6Hble ~ mMeopuu  Xumuu: XAMHUYECKOU  CBS3H,
MEKTPOJINTUYECKON  AMCCOLMALMM,  CTPOCHUS
OpPraHWYECKHUX COCTHMHECHMM;

ONPECIICHUE TUIIA XUMHUYECKON
CBSI3U U YCIIOBUI CMELICHUSA
XUMHYCCKOI'O paBHOBCCHUA

saxicHellue eeuiecmea u mamepuaiibl

N3y4YCHHUC ITPUMCHCHHU BCUICCTB U

MaTepuajioB

5. OCOBEHHOCTHU PEAJIM3AIMHU JUCHUIVIMHBI JJIA UHBAJIMAOB U JIUL C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 31O0POBbsA

OOy4aronMHCs C OTPaHMYEHHBIME BO3MOKHOCTSIMH 3/I0POBBSI 110 HX 3asBICHUIO 00ECTIeYHBACTCS:
1) 111 00yYaroIuXcs ¢ OrpaHMYEHHBIMH BO3MOKHOCTSIMU 3/10pPOBBS 110 3PEHUIO:

ajanTtanus Oo(QpHUIMANBHBIX CAaHTOB 00pa3oBaTEeNbHBIX OpraHu3anuii B cetn MHTEpHET C ydeTom
0COOBIX MOTPEOHOCTEH MHBAINIOB 110 3PEHHUIO C MPUBEACHUEM HUX K MEXIYHAPOJAHOMY CTaHAAPTY
JIOCTYITHOCTH BeO-KoHTeHTa U BeO-cepucoB (WCAQG);

pasMelleHre B JIOCTYMHBIX Ul OOYYarOLIMXCS, SBISIOIIUXCSA CIENbIMU MM CIA00BUASLIMMH,
MecTaXx M B aJanTHPOBaHHOW ¢opMe (C ydeToM HUX OCOObIX MNOTPEOHOCTEH) CcrpaBOYHOMN
UHPOpPMALIUM O paClUCaHUM JIEKIHUH, y4eOHbIX 3aHATHH (IJOJKHA OBITH BBIMOJIHEHA KPYIMHBIM
(BbICOTAa IPONUCHBIX OyKB HE MeHee 7,5 cM) pelibeHO-KOHTpacTHBIM IIpupTOM (Ha OGesoM uiu
xentoM ¢GoHe) U npoayodarposana mpudrom bpaitns);

MPUCYTCTBUE ACCUCTEHTA, OKa3bIBAIOLIET0 00yUaroeMycs He00X0IMMY0 TTOMOIIIb;

o0ecrieyeHre BBIMTyCcKa adbTEPHATUBHBIX (POPMATOB MEYATHBIX MAaTepUANIOB (KPYIHBIA MIPUPT WK
aynnodaitie),

o0ecrieyeHne J0CTyna OOy4Yarollerocs, SBIAIOMIETOCS CJENbIM W HCIOJIB3YIOIIEr0 CO0aKy-
MOBOJIBIPS, K 3/1aHHI0 00pa30BaTEIbHON OpraHU3aliy, PACIIOIAraollero MECTOM JJIsl pa3MeleHus
CO0aKHU-TIOBOJBIPS B Yachl 00Y4YEHHUsI CaMOT0 00y4JaroIerocs;
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2) 111 00yYaIOLIMXCsl C OTPaHUYEHHBIMU BO3MOYKHOCTSIMU 370POBBS 0 CIYXY: TyOnupoBaHue
3BYKOBOM CIpaBOYHON HMH(OpMAIMM O PACHHCAHUU YyUEOHBIX 3aHATUH BH3YyalbHOH (yCTaHOBKa
MOHHUTOPOB C BO3MOXXHOCTBIO TPAHCIIALUU CyOTHUTPOB (MOHHUTODPBI, UX pa3Mepbl U KOJIMYECTBO
HEO0OXOAMMO OIPEACIIATH C YUETOM pa3MepOB MOMEIICHHUS));

o0ecrieueHne HaUIeKallluMH 3ByKOBBIMH CPEJICTBAMHU BOCIIPOU3BEICHHUS HHPOPMALIUY;

3) Ui 00ydYaroIIMXCsl, MMEIOIIMX  HApYyLIEHUS  OINOPHO-ABUIaTE]bHOIO  ammapara,
MaTepHaAIbHO-TEXHUUECKUE YCIIOBHSI 00ECIEeUUBAIOT BO3MOXKHOCTh OECIPENSATCTBEHHOIO JOCTyIa
oOyyaromuxcss B Yy4yeOHbIE TIIOMELICHHS, CTOJOBBIC, TyaJeTHblE M Jpyrue IOMEIICHUs
00pa30BaTEeIbHOW OpraHM3aLUy, a TAKXKe MX NpeObIBaHMs B YKAa3aHHBIX IOMEIIEHUSAX (HaJlndue
NaHyCOB, OPYYHEW, pacIIMPEHHBIX JABEPHBIX MPOEMOB, JU(TOB, JOKAITbHOE TMOHWKEHUE CTOCK-
6apbrepoB 10 BbICOTHI He Oosiee 0,8 M; HaJIM4YKe CIeLUalbHbBIX KPEecel U IPYIUX MPUCIIOCOOICHUH).
OOyuaromMcss ¢ OTpaHMYCHHBIMH BO3MOXKHOCTSIMH  3[I0OPOBbS  NIPEIOCTABISIIOTCS  OECIIaTHO
crienyanbHble Yy4eOHMKM M y4eOHble IocoOus, MHas ydeOHas JuTepaTypa, a TaKXKe YCIyru
CYPZIOTIEPEBOJYUKOB M TU(DIOCYPAOTIEPEBOTINKOB.

C yderoMm 0coObIX nOTpeOHOCTEH O0y4aromuxcs ¢ OrpaHMYCHHBIMH BO3MOXHOCTSIMH 370POBbS
o0pa3oBaTeNbHONW OpraHu3anueil 00ecIeYnBaeTcsi MPEJOCTaBICHUE Y4YeOHBIX, JIEKIIMOHHBIX
MaTEpUAJIOB B AJIEKTPOHHOM BHJE.
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