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1. Ileaan ocBOEeHMSsI AMCIUTIIIMHBI

HensiMu OCBOGHHS AUCHMIUIUHBI «XHUMHUS» SIBISIIOTCS  YIIyOJeHHE HUMEIOIINXCS
NPEJCTAaBICHUA W TOJYYCHHE HOBBIX 3HAHWW M yMEHHHA B 00JIacTH XHMHH, 0€3 KOTOPBIX
HEBO3MOKHO PELICHHE COBPEMEHHBIX OMOJIOTMYECKUX, OMOXUMUYECKUX, OMOIHEPTEeTHUYECKUX U
OKOJIOTHYECKUX MPOOJIeM, CTOSIIMX Mepea denoBedecTBOM. OCOOEHHOCTBIO MPOTPAMMEI IO
TUCIHUILINHE «XUMHS SBIsSeTCs QyHIaMEHTAIbHBIM XapakTep e€ coiepaHusi, He0OXOIMMbIii
uist  GOpMUPOBaHUA Yy OakajdaBpoB OOIIEr0 XWMHUYECKOTO MHPOBO33PEHHS U Pa3BUTHUS
XUMHUYECKOTO MBIIUICHHUS.

2.Mecto aucuumiauHbl B cTpykrype OOII 6akanaBpuara

Huctmmmmaa «Xumuss» (b1.0.10) oTHOocuTcs K oOs3arenbHONM dactu Onmoka 1
«Iucummmmael  (Moxynu)» pabodero yueOHoro iana OOIl mo nHampasnenmio 06.03.01
Buonorus, bectipodunbnas u ocBauBaercs B 1, 2 u 3 cemecTpax.

Jlis ocBOEHMSI AMCUMIUIMHBI O0Yy4YaroIIuecs MCIOJb3YIOT 3HAHUS OCHOBHBIX KJIACCOB
XUMHUYECKHX COCIMHCHUH, OCHOBHBIX 3aKOHOB XHUMHUH, (YHIAMEHTAIBHBIX Ppa3JeioB
MaTeMaTuku, ¢u3uku. B mporecce u3yueHus AaHHOW IUCHMILIUHBI CTYACHT 3HAKOMUTCS C
0O0IIMMH 3aKOHAMU XMMHH, CBOMCTBAMHU HEOPTaHUYECKUX M OPraHUYECKHX BEIECTB, a TAKKE
AHAIUTUYECKOTO METOJaMH HCCIICJIOBAHMSI M OINpPEAETCHHUS BEUIECTB B Pa3jIMYHBIX OOBEKTaxX.
OcBoeHue JaHHOM JAUCIUIUIMHBI SBISAETCS HEOOXOIUMON OCHOBOW JUIsl M3YUYECHHS NUCIUIUIMH —
«Hayku o 3emne», «buonmornyeckas xumus», «@Dusudyeckas U KOJUIOUIHAS XUMHS,
«buodpusuka», «duzuonorus pacrenuit», «llutonorusy», «['enerukan, «Mukpobuosorus u
BUPYCOJIOTUA», «BHOTEXHOJIOTUAY», a TaK)Ke MOJATOTOBKU K cllaye rocyJapCTBEHHOTO 2K3aMeHa,

BBITTOJIHEHUSI 1 3aIIUTHI BBITYCKHON KBaTH(PUKAIMOHHOHN pabOoTHI.

3. Pe3yabTaThl 00y4eHHUsl N0 TUCHUILJIMHE

Koa n Koa n HaumMeHoBaHue Pe3yabTaThl 00yueHust
HanMeHOBaHHe HHIHKATOPA
KOMIIETEHM U (MHIMKATOPOB)
HOCTHKEHUS
KOMIETeHIIHH
OIIK-6. 1.1_B.OIIK-6 3HATH:
Crocoben HdemoHCTpHpYET - OCHOBHBIC TOJIOXKCHUSI COBPEMEHHOW TECOPHH CTPOCHHS aTOMa, €€ CBS3b C IEPHOANICCKOM
HUCIIOJIb30BAaTh B 3HAHUS OCHOBHBIX CHUCTEMOM 3JIEMEHTOB M OCHOBHBLIC MNpeaACTaBJICHUA O XUMHYECKOH CBSI3U B Pa3JINYHBIX THUIIaX
npodeCCUOHaNb | KOHICIIHIA U COCIHCHUIA;
HOH METOOOB, - OCHOBHBIC IIPEACTABJICHUA O CKOPOCTH XUMUYECKUX peaKHI/If/'I, XUMHUYECKOM PaBHOBECHUU U O
ACATCIIBHOCTHU COBPEMEHHBIX Q)aKTOan, BJIMAIOIINX HA €ro CMCIUICHUC,
OCHOBHBIE HamnpaBJICHUH - o0mme CBOWCTBAa PacTBOPOB, TEOPHUIO JIEKTPOIUTHUECKON TUCCOLMAIINU, TOHSATHE O

3aKOHBI (DU3HKH,
XMMHUH, HayK O
3emiie u
OHOJIOTHH,
HPUMEHSTH
METOJIBI
MaTeMaTH4ecKo
ro aHanmza |
MO/ICTTMPOBAHUS
, TEOPETHYECKUX
u
IKCIIEPUMEHTAIT
BHBIX
WCCIIEJIOBAaHUH,
npuodperaTsb
HOBBIE
MaTeMaTHYECKH
e u
€CTECTBEHHOHAY
YHbIE  3HAHWS,

MaTeMaTuKH, GU3UKH,
XMMHH U HaYK O

3emite, aKTyalbHBIX
mpobieM
OMOJIOTMYeCKUX HayK

U TIEPCIEKTUB
MEKTUCIIMIUITMHAPHBIX
HCCJICIOBAaHUM;
2.1_B.OIIK-6
IIpumensier  HaBBIKH
nabopaTtopHoit pabOTHI
M METOJbl  XUMHH,
¢busnKw,
MaTEeMaTHYECKOTO
MOJIEIUPOBAHUS u
MaTeMaTHYECKOU
CTaTHCTHKH B
npodeccroHabHOM
JIeSITETTbHOCTH;

3.1_B.OMK-6

BOJIOPO/IHOM IIOKa3arelie, pa3IMdHbIe CIIydan THIPOJIN3a COJIeH;

- OKHCIINTEIIbHO-BOCCTAHOBUTEIbHBIE TIPOLECCHI;

XMMHUYECKHE CBOICTBA JJIEMEHTOB Psijia TPYIII IIEPHOIMUECKOI CHCTEMBI U UX COSANHEHNH;

- OCHOBHBIC TIOJIOKEHHUSI COBPEMEHHOI TEOpPHM CTPOCHHWSI OPraHHYECKHX COCIMHEHUH n eé
CBA3b € Teopuel crpoenust A.M. bytneposa;

- OCHOBHBIC TIPEJCTABJICHUS O XHMHYECKOH CBS3M B pa3iMYHBIX THIAX OPraHUYECKHX
COCTMHECHU;

OCHOBHBIE KJIACCHI OPTaHMYECKUX COCAMHEHHH, MX METOJAbl CHHTE3a W CBOWCTBA, CBOWMCTBA
MIPUPOAHBIX OPTaHMYECKUX COCAMHEHHH, MEXaHI3MBI PEaKIHi, SIBICHUS H30MEPHUH;

- OKHCITUTEIIFHO-BOCCTAHOBUTEIBHBIE ITPOIECCHI, IPOTEKAIOIIHIE B YKHBOM OPTaHU3ME;

- TpaBWiIAa TEXHWKH O€30mMacHOCTH HpH paboTe B XMMHUYECKOH 1abopaTopuu, METOHIBI
BBIJICJICHUS], OYNCTKH U YCTAHOBJICHHUS CTPOCHHS OMOMOJIEKYIT;

- TIPUOPHUTETHHIE HAIpaBIECHHUsS MWCCIEIOBaHNI B OHOXHMMMHU,
HHXEHEPHH;

- OCHOBHBIE 3aKOHBI U METOABI aHATUTUYECKON XUMUH, YCIOBHSI UX IPUMEHEHUS U OCHOBHBIE
METPOJIOTHUECKUE XAPAKTEPUCTUKU METOIOB;

- OCHOBHBIE ITPUHINIBI pabOTHI COBPEMEHHOTO 000PYIOBaHUS U YMETh UM IOJIb30BAThCSL.
yMeThb:

- (hopMyIHPOBATH OCHOBHBIE MTOHATHUS M 3aKOHBI 00MIeH XUMUH, HUMETh MTPEICTABICHHE
0 TpaHHIaxX WX IPUMEHUMOCTH;

OMOTEXHOJIOTHH, TE€HHOW
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UCTIONB3YS
COBPEMEHHbBIE
oOpa3oBaTelbH
bIe u
MHPOPMAITMOHH
bI€ TEXHOJIOTUHU

ITonb3yercs meromamu
CTAaTHCTUYECKOTO
OLICHUBaHUSA "
IIPOBEPKHU THTIOTE3,
IIPOrHO3UPOBAHUS
MEPCIIEKTUB "
COITMAJIBHBIX
MOCIEACTBUM cBOCiH
npoQeCCUOHANTBHOM
JIeSITCIILHOCTH.

- 3alMChIBaTh  JJICKTPOHHBIE W DJICKTPOHHO-rpaduyeckue  (OpMyJbl  aTOMOB,
UCTIONB3YS IPUHIMITBI MUHUMYMa 3Heprun u [laynu, npasuna XyHna u KneukoBckoro;

- OITUCHIBATh KOBAJICHTHYIO XHMHYECKYIO CBSI3b B MOJICKYJIaX METOIOM BaJICHTHBIX
cBs3eH, crmocoObl 00pa3oBaHUS CBS3HM, €€ CBOMCTBA; OINpENeNsiATh THOPUIHOE COCTOSHUE
aTOMHBIX OpOWTaned IEHTPAIBHOTO aToMa B MOJICKYJIE€ M TEOMETPHIO MOJEKYI
MPE/CKa3bIBaTh (M3MKO-XMMUYECKHE CBOMCTBA M XHMMHYECKYI0 AKTHBHOCTh HA OCHOBE
HHPOPMALINH O €TO CTPOCHUH;

- OOBSICHATh BIMSHHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH peakluu H
ONpEeJeATh HaNpaBlICHWE CMEUIEHHs XUMHYECKOTO paBHOBECHS NPU  H3MEHEHHH
TEMIIEpaTyphbl, TABJICHHUS 1 KOHLECHTPALIH;

- 3aIiChIBaTh ypPaBHEHMS IPOIECCOB IUCCOLMANMU KHUCIIOT, OCHOBAaHMH M COJIEH;
OIpEeJIeTIATh MPOAYKTHl THApoin3a coi, pH pacTBopa, HaxOAWTb YCIOBHS CMEIICHHS
THJPOJIMTUYECKOTO PABHOBECHS;

- NIPEACKa3bIBaTh ~ BO3MOJXKHBIE  NPOAYKTHI  OKHCIHUTEIHHO-BOCCTAHOBUTEIBHBIX
PEaKIHii, COCTaBJIATh X YPABHEHHUS U ONPEACNATH TUII PEaKINH;

- OOBSACHATh N3MCHEHHE KHCIOTHO-OCHOBHBIX M OKHCINTEIBHO-BOCCTAHOBUTEIBHBIX
CBOMCTB COCIMHEHHH 3JIEMEHTA B 3aBUCHMOCTH OT €r0 CTEIICHH OKHCIICHHS M yCTOHYHUBOCTH
COCIUHCHUM;

- NIPEACKa3bIBaTh (DU3UKO-XUMHUIECKHE CBOHCTBA M XHMHYECKYIO AKTHBHOCTh Ha
OCHOBE MH(OPMAIMU O €Tr0 CTPOCHUH;

- BOCIIPOM3BO/INTh M TIOHMMATh IOJYYEHHbIC 3HAHUS, INPEICTABIATH UX B BHIE
JIOTHYECKY 3aBEPUICHHBIX JIEMEHTOB, COCTABIISIONINX EIUHOE LIENIOe, YKa3aTh Ha OOIIHOCTh U
pasnuyure U3y4eHHBIX METOJIOB, CIIOCOOOB;

- BBIIIOJIHATh ~ JIGUCTBHS, CBSI3aHHBIE C  pELICHMEM HECTaHAapTHHIX  3ajad,
MIPEIIIOIarafoIuX MHOT000pas3ne crnocoOOB pemreHus, TPeOYIOMIX BBIOOP, KOMOWHAIINH U
TpaHc(opManuy U3BECTHBIX METO/IOB;

- Y4acTBOBATH B MCCIIEOBATENbCKONW paboTe KOIIIEKTHBA,

- y3HaBaTh M3Y4EHHbIE OOBEKTHl, HMX CBOMCTBA HAa OCHOBE paHEEe YCBOCHHOM
nH(popManuH 0 HUX;

- HaXOJWUTh B NMPO(ECCHOHATIBHBIX UCTOYHNKAX (KypHAJbI, CAlThI, 00pa3oBaTeIbHbIC
MOPTaJIbl, aHATU3UPOBATh U KOHTEKCTHO 00pabaThiBaTh HaAy4YHYI0 MH()OPMALUIO, TIPHUBOAS €€
K poOJIeMHO-331auHOM (hopMme;

- 000CHOBaHHO BBIOpaTh COOTBETCTBYIOIIMII METOJ aHaiu3a B 3aBHCUMOCTH OT
MOCTaBJIEHHON 3aJ1a4H;

- HPOU3BOJUTH MPOOOOTOOP PA3IMYHBIX MaTEPHUAJIOB B COOTBETCTBUU C HOPMATHBHOM
JIOKyMEHTalHei;

- oopMIIATh pe3yIbTaThl IKCIIEPUMEHTA B COOTBETCTBHH C TPEOOBaHUSIMHU CTaHIAPTa;
- TIPOU3BOIUTD PA3TMIHBIE XUMHUKO-aHATMTHUECKHIE ONIepalny.

BJIA/IeTh:

- HaBbIKAMH pAcyeToOB 10 XHMHYECKUM (OpMyNaM U YPaBHEHUSIM XHMHUYECKHX
peakuuit;

- METOJJaMU pacyeTa CKOPOCTH XHMHYECKHX pPEaKUUid W KOHCTaHTbl PaBHOBECHS
XUMHYECKHUX NPOLIECCOB;

- Merojamu onpeneneHus pH pactBopos;

- HaBbIKAMHU pEIICHHs THUIOBBIX 3aJad II0 crocodaM BBIPAKEHHS KOHLEHTPAILUH
PacTBOPEHHOTO BEILIECTBA B PACTBOPE M PACTBOPUMOCTH;

- METOJIOM JJIEKTPOHHOTo OajlaHca NpPU COCTABJICHHHM YPaBHEHHH OKHCIMTENILHO-
BOCCTaHOBUTEIBHBIX PEAKIMHA U CIOCOOOM OTpeIeTIeHHsI NX HAIIPABIEHHOCTH;

- HaBBIKAMH BBITIOJIHEHNS! OCHOBHBIX XMMUYECKHX JIa00PATOPHBIX OTIEPALIHiA;

- XMMHYECKUMH OCHOBaMHM OHOJIOTHUECKMX IIPOLECCOB, (PHU3NKO-XMMHUUECKUMHU
METOJIaMH  BBIJCNICHUS,  pa3fenamMH, WACHTH(QUKAUWH  OWOJOTHYECKHX  MOJIEKYJ
(cTpouTeNbHBIX OJIOKOB M MaKPOMOJIEKY);

- HaBBIKAMH PabOThI 10 aHaJIM3y OMOJIOIMYECKHMX OOBEKTOB, OCBOMTH COBPEMEHHBIE
preMsbl Ipo0ooTdOpa 1 MPOOOTIOATOTOBKH OHOJIOTHYECKIX MaTEPHAJIOB;

- COBPEMEHHBIMHU KOMITBIOTEPHBIMHU MPUEMaMu 00pabOTKH aHATUTHYECKOTO CUrHaJIa;

- HaBbIKaMd (OPMYIHPOBAHMS BBHIBOJOB HAa OCHOBE IIPOBEICHHOIO JKCIIEPUMEHTa U
ClIeJIAaHHBIX HAOJIIOIEHHIA.
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4. CTpyKTYpa H coJepkaHue TUCUUIIIIMHBI « XMMHUSD)

OO6mast TPyIOEMKOCTh JTUCHHUILIMHBI cocTaBisieT 12 3aderHpix eauHuIl] (432 daca).
Cemectp 1 — 5 3auernbix equnuibl (180 gaca), cemectp 2 — 3 3aueTHbix enuuuilsl (108 gaca),
cemectp 3 — 4 3adeTHbIX enuHMIBI (144 daca).

Buasbl yue6Hoii padorhl,
BKJII0Yast
DopMbI TEKYLIEr0 KOHTPOJISI yCIIeBaeMOCTH (1o Hedenam
CaMOCTOSITeIbHYIO
cemecmpa)
padoTy CTYIeHTOB 1 N
DopMbI IPOMEKYTOYHON aTTECTALMM (1O cemecmpam)
3 TPYA0eMKOCTh (B
5 yacax)
Ne = S JlaGopatop
B Paznen g o
n/ S o HbIE
JUCIMIIIHHBI 5 =
n S 5 3aHATHA 2
¢ £ |06 M3 mux = o
= =" 5
= 2 | mas [ CP z 3
é TpY [IpaKT. § R
Jloe [MOArOT
MKO [OBKa
CTh
112 3 4 6 7 8 9 10 11
1 cemectp
OCHOBHBIE TOHATHSA Tect. [InceMeHHEBIH OTYET B TaOOPaTOPHOM
A 3aKOHBl XWMHM. JKypHase. 3alauM B 3JIEKTPOHHOM Kypce. Jluckyceus.
CkopocTb
1 | xumMHgecKux 1 1-2 4 - 10 - 12
peakuui Hu
XMMHYECKoe
paBHOBECHE.
Tecr. [TucbkMeHHBII OTYET B J1a00pPaTOPHOM
2 PacTBopsI 1] 36 8 - | 2a | - | 24 patop
XKypHaie. 3aaunl B IEKTPOHHOM Kypce. Jluckyccns.
3 Crpoenue aroma 1 7-8 2 - 8 - 8 Tecr. 3aja4un B 31€KTPOHHOM Kypce. Jluckyccus.
[Tepuonnyeckuit Tect. 3agauun B 3J€KTpOHHOM Kypce. Juckyccus.
3aKOH U
4 1| 9-10 2 - 8 - 8
MepuoIuIecKas
cucreMa
Xumuyeckas CBsI3b Tect. 3agaun B 2JIeKTPOHHOM Kypce. J{uckyccus.
5 U CTpOCHHE 1 |11-12 4 - 8 - 12
MOJIEKYT
OKHCITUTENBHO- Tect. [TucbMeHHBIH OTUET B JIaOOPATOPHOM
6 | BoccranoBurenbHbl | 1 | 13-14 4 - 8 - 12 | xypHasie. 3aaun B 2JIEKTPOHHOM Kypce.
€ TIPOIIECCHI
XUMHS BaKHEHIINX Tect. [InceMeHHEBIH OTYET B JTAOOPaTOPHOM
7 S3JEMCHTOB U UX 1 15-18 12 - 24 - 32 JKypHase. 3alauM B 3JIEKTPOHHOM Kypce. Jluckyccus.
COEIMHEHU I
IIpomexxkyTounas
pomexy 1 36 | 36 Jczamen
aTTecTanus
Hroro yacos 3a 1
18 | 36 - 90 36 180
cemMecTp
2 cemecTp
112 3 4 5 6 7 8 9 10 11
Beenenue. [Ipenmer
OPraHU4ECKON XUMHUU
1. 1 CBSI3b C 2 1 1 - 2 - 7
OUONOTHIECKIMH
HayKaMH
2. Turel cBs3el. 2 2 1 4 - 2 -- 11 Odopmitenne 1abopaTopHBIX padoT.




DJeKTPOHHBIE U
CTEPEOXIMHICCKHE
TIPEZICTABIICHIIS B
OpraHUYECKON
xumun. PHU3UKO-
XAMUYECKHE METOIBI

HCCIICIOBaHMS
OpraHUYECKUX
COEIMHECHUN.
Mexanuzmbl
PEAKLIMH.
ArnkaHbl. ATKEHBI. i 2 4 2 ) 12 Huckyccus.
AJNKHHBI 5 [TuceMeHHBIH 0TYET B 1a00OpPaTOPHOM KypHAJIe.
JueHoBbie
YTIIEBOJIOPOABI 6 4 JIICKYCCHSL.
ATMIUKIAYEeCKIe 7.8 2 2 - 12 [IucepMeHHBIN OTYET B TaOOPaTOPHOM JKypHAIE.
YTJIEBOJIOPOABI TecroBast opma ordeTa 1o Teme: «YTIEBOIOPOABDY
ApeHsl
lanonanpousBoaH 8 4 JHCKyccus
b€ YTJIEBOIOPOJIOB. 2 - 12
9 2 Odopmiienne 1a00paTOpHBIX padoT.
Cruptsl
Anpaeruasl U
KETOHBI 10 2 4 5 _ 12 Huckyccus.
Kap6oHoBsie 11 ITucbMeHHBIH OTYET B 1aOOpaTOPHOM >KypHAJe.
KHCJIOTHI
Hurpocoennnenus
Y aMUHBI
OKCHKHUCIIOTHI, 12 5 4 JlaTb JOMAaIIHIOI0 KOHTPOJIBHYIO paboTy 1o
AJbnernno- 13 4 - 14 (YHKIMOHATIBHBIM MTPOU3BOIHBIM.
KETOHOKHCIIOTHI. 14 [TnceMeHHBIH 0TYET B 1a00paTOPHOM JKypHAJIE.
AMHWHOKHCIIOTEI,
OenKu
Huckyccust
14 4
YraeBoast 15 2 4 - 14 TecroBas popma oTdera 1Mo Teme:
«DYHKIIMOHAIBHBIC TPOM3BOAHBIC YTIIEBOIOPOIOBY
I'erepouuknnyecku 16 2 4 4 ) 14 Pedepartsr.
€ COEIUHECHUS. [TuchbMeHHBIN OTYET B JaOOPAaTOPHOM KypHAJIE.
Tpomeakyroumas 36 36 JK3amMeH
aTTecTanus.
Hroro vacos 3a 2 16| 32 24 36 108
cemecTp
3 cemectp
Bsenenue.
MeTtponoruueckue YerHblit
OCHOBBI 1-4 4 8 12 - 24 ompoc. [IpoBepka opopmiieHHs 1a00PaTOPHOTO
XHMHYECKOTO KypHaia
aHaJM3a.
THIBI XUMHYECKUX
peakuuit u YerHblii
MIPOIICCCOB B 5-8 4 8 12 - 24 ompoc. IIpoBepka ohopmiieHHs Ta00PaTOPHOTO
AHATUTUYECKON JKypHaia
XMMUH.
[Ipo6ooT6op u
POOOMOATOTOBKA YcTHBIIT
OMOJIOrUYEeCKUX 9-10 | 2 4 6 - 12 ompoc. [IpoBepka ohopmiieHus 1a00paTOPHOTO
00BEKTOB /IS KypHaia
aHaJM3a.
MeTtonpl VY cTHBIN
oOHapyXeHHs U 11-12 | 2 4 6 - 12 orpoc. [IpoBepka opopmieHust 1a00paTopHOTO
NICHTH(HUKALIIH. KypHasa




MeTtonpl VY cTHBII
KOJINYECTBEHHOTO 13-16 | 4 8 12 - 24 ompoc. IIpoBepka ohopmiieHHs 1a00PaTOPHOTO
aHaIu3a. KypHana
MeTtoabl

pazzeneHus u : ) YcTHBIN
KOHIIEHTPHUPOBAHUS 17-18 | 2 4 6 12 orpoc.
TpoweskyTounas 36 | 36 Incramen
arrecramus.

Hroro yacos 3a 3 181 36 54 36 144

ceMecTp

HUroro 52 | 104 168 | 108 432

Conep:xaHue TMCHUILIUHBI « XUMU»
1 cemectp

1. OCHOBHbBIC NOHATHSA U 3aKOHLI XUMHH. CKOPOCTL XMMHUYECKHUX PeaKIMii H XUMHUYeCcKoe
PaBHOBecHe

[ToHATHS aToMa, MOJIEKYJBl, 3JIEMEHTa, HPOCTOIO M CIOKHOIO BeUIecTBa, (ha3bl.
CTexuoMeTprUecKUe 3aKOHbl U HMX pPOJb B YTBEPKACHUU ATOMHO-MOJIEKYJIIPHOTO YUEHUS.
3aKOHBI COXPAaHEHMsI MacChl ¥ SHEPTUU. 3aKOH IIOCTOSTHCTBA COCTaBA: COCIUHEHMSI TOCTOSTHHOTO
U IIEPEMEHHOI0 COCTaBa. 3aKOH KpaTHbIX oOTHoweHuid. CoBpeMEHHOE Ccozep:KaHue
CTEXHOMETPUYECKUX 3aKOHOB. 3aKOH OOBEMHBIX OTHOIIEHUH. 3akKOH ABOraapo. ATOMHbIE U
MOJIEKYJIApHBIE Macchl. MOJIb — Mepa KOJIMYECTBA BEIECTBA.

CKOpOCTh XMMHYECKHMX DPEAKLUH; MOHATHE O CKOPOCTAX T'OMOIE€HHOW M I'€TepOreHHOU
XUMHUUYECKON peakUuu. 3aKOH JEHCTBYIOIMX Macc. DHEPIus aKTUBALlUU PEaKIMH; 3aBUCUMOCTh
CKOPOCTH peakLUu OT MPUPOJbI PEarupyroIIMX BEIIECTB; ypaBHEHUE AppeHuyca. 3aBUCUMOCTh
CKOpPOCTH PEaKIMU OT TeMIepaTypsl; pasuiio Bant-I'odda u ypaBHenne Appenunyca. Biusaue
KaTaJau3aTopa Ha CKOPOCTh PEAaKIMK; TOMOI'€HHBII U F€TEPOreHHBIN KaTaaus.

OOpaTuMOCTh XMMHMUYECKUX peakiuil. XMMHUYECKOEe PaBHOBECHE; KOHCTAHTa PaBHOBECHS.
IMpunuun Jle Illarenbe; BausAHUE TeMIlEpaTypbl, AABJICHHS W KOHILICHTPALlMM BELIECTB Ha
CMELIEHNE XUMUYECKOTO PABHOBECHSI.

2. PacTBOpBI

HucnepcHbie cuctemsl. VICTUHHBIE PacTBOPHI, B3BECH, KOJUIOMAHBIE pacTBOphI. Kuakue
pactBophl. [IpoMexxyTodHOE TIOJIOKEHUE MCTHHHBIX PACTBOPOB MEXKAY MEXaHUYECKUMHU
CMECSIMHM M XUMHUYECKUMH COEIMHEHMsIMU. HachllieHHble, HEHACHIIIEHHbIE U NEPECHIIIEHHbIE
pacTBopbl. CriocoObl BhIpaKE€HUS KOHLIEHTPALMK PACTBOPOB: 00bEMHAs, MaccoBas U MOJIIpHas
JIOJIA; MOJISIPHOCTb, MOJISUTBHOCTb.

TemoBele 3G (eKThl MpU pPacTBOPEHUH; TEIUIOTa pacTBOpeHHs BemlecTBa. CoybBaTanus;
TUAPATBl W COJBbBATHI; KPUCTAUIOTHUAPATHI W KPHUCTAJIOCOJIBBATHI. XHMHUYECKAsl TEOpUs
pactBopoB JI.Ml.MenneneeBa. ®dusnueckas Teopusi pacTBopoB. PacTtBopenue kak ¢usmko-
XAMHUYECKHM IIpoLieCC.

[TonsiTHe O PacTBOPUMOCTH BEIIECTB. BiusHHE Ha pacTBOPUMOCTH MPHUPOJBI BEIIECTB,
JaBJICHUS M TemIepaTypbl. PacTBOPHUMOCTh TBEPHABIX BEIIECTB, XKHUAKOCTEH W Tra3oB (3aKOH
['eHpu) B )KUIKOCTSIX.

Teopust MEKTPOIUTHUECKON nucconanuu AppeHunyca. KucioTsl, OCHOBaHHS U COJU C
MO3UIUI TEOPUU IIEKTPOIUTHYECKON auccorranui. AMQPoauTsl. CTeNeHb dJIEKTPOIUTHUECKOM
JUCCOLMAlMU; €€ 3aBUCUMOCTh OT TPHUPOABI PACTBOPUTENS, MPUPOABI IJIEKTPOIUTA,
KOHIIEHTpAIlMU pacTBopa W TemmepaTypsl. KoHcTaHTa nuccommanuu ciaabbIX SJIEKTPOIHUTOB.
3akoH pazdasieHust OctBanpaa. CTyneHYaTast TUCCOIMANAS KUCIOT U OCHOBaHMI. PaBHOBecue
0CaJJ0OK—PacTBOpP; IPOU3BENECHNUE PACTBOPUMOCTH.
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OneKTpoauTHUecKas auccouuanus Boabl. Bonmopoasslii mnokazarens. pH sxuakocteit
oprauu3ama. ['maponus coneil. CreneHb M KOHCTAaHTAa THAPOIW3a. 3aBUCUMOCTh CTENEHU
TUAPOJIN3a COJIEW OT TeMIepaTypbl M KOHILEHTpalUu pacTBopa. Posb ruaponusza B KUBOM
OpraHusMe.

3. CTpoeHue aTromMa

OTKpBITHUS, CBUJIETEIBCTBYIOIINE O CJI0KHOCTU CTpoeHus aroMa. CocTaBHbBIE YaCTH aToMa.

KBantoBo-mexanuueckass Teopusi CTpoeHHUs aroma. [IpuHIMI KBaHTOBaHUS SHEPTUU
aJIeKTpoHa B atome. KopmycKynsipHO-BOJIHOBAsl JBONMCTBEHHOCTh 3JIEKTPOHA; YpaBHEHHE €
bpoitns. Ilpunmun HeonpenenenHoctu ['eitzenOepra. BomnoBas dyakums. Ilonstue 00
aNIeKTpoHHOM oOnake. YpaBHenue Ilpenunrepa. Ilonstre o KBaHTOBBIX uMciax. DoOpMbI
AJIEKTPOHHBIX 00IaKOB. DJIEKTPOHHAsS! CTPYKTYpa MHOTO3JIEKTPOHHBIX aTOMOB; npuHIuN [laymu.
[Topsimok  3amONMHEHWsS] ATOMHBIX OpOWTAllel; NPUHIUMI MHHAMyMa »JHEpruu (IpaBuiia
KieukoBckoro). [IpaBuno XyHaa. DaeKTpoHHBIE (DOPMYJIIBI ATOMOB AJIEMEHTOB IEPUOANICCKOM
CHUCTEMBI.

4. IlepHoanyecKnii 3aK0H ¥ NIEPHOAMYECKAS CHCTEMA 3JieMeHTOB MeHjaeieeBa

[lepuoanueckuii 3akoH W mepuoguveckas cuctema osnemeHToB J[.M.Menneneesa.
PenTtrenoBckue cnekTpbl MeTayuioB; 3akoH Mosnu. CoBpeMmeHHas (GOpPMYIHpOBKA Iie-
puoaudeckoro 3akoHa. [lepuonuyeckas cucreMa Kak eCTECTBEHHAs Kiaccu(uKaIys 3J€MEHTOB
[0 D3JIEKTPOHHBIM CTPYKTypam aTOMOB: 3JIEKTPOHHBIE CTPYKTYypbl aTOMOB 3ieMeHToB |-l11
nepuonoB, IV u V mepuonos, VI u VIl nepuonos. IlepuoaudHocTs M3MEHEHHS (PU3HUKO-
XUMHYECKHX CBOWCTB JIEMEHTOB; N3MEHEHHE PAJIyCOB aTOMOB M MOHOB. DHEPTHUsl MOHU3ALUH U
CPOACTBO K DIEKTPOHY. ODIEKTPOOTPULIATENBHOCTh. [lepHOAMYHOCTh W3MEHEHUS JHEPrHH
MOHU3AIUH, CPOJCTBA K JEKTPOHY H JIEKTpooTpuareabHocT. Obmenayunoe u ¢punocodcekoe
3HaYEHHUE MEPUOINIECKOTO 3aKOHA.

5. Xumnueckasi CBA3b M CTPOCHHUE MOJICKY.JI

OCHOBHBIE XapaKTEPUCTHKA XUMHUYECKOW CBSI3U (PHEPTHUsl, JJIWHA, BaJEHTHBIN yro).
KoBanentnas cBs3b. Meton BanmeHTHBIX cBsizeil (MBC); mexaHu3Mbl 00pa3zoBaHUsI CBS3EH.
Hacpimaemocts  xumuueckoit cBsizu. HampaBiieHHOCT,  Xumudeckod cBsizu.  Konnenums
THOpUAM3AIMM M TEOMETpHUsS MOJIEKYJN; BIHSHHE HEMOJCNEHHBIX »JJIEKTPOHHBIX Tap Ha
TeOMETPHUI0 MOJIeKyJl. KpaTHOCTh XUMHUUECKOMW CBSI3U; TIOHSATHE O G-, TT- U O-CBS3SIX.

[TonsspHOCTE M TMONAPU3YEMOCTh KOBAJIEHTHOM CBSA3U; IWIIOJBbHBIA MOMEHT CBS3U U
MoOJIeKyJbl. IOHHas CBsI3b; XapaKTepHble 0COOCHHOCTH MOHHOW CBS3U; CTETICHh KOBAJIEHTHOCTH
WMOHHBIX coeuHeHuid. BogopomHas cBsa3b. MeXMONEKYISIpHOE B3auMoAeHcTBHE; PQPEKTHI
OPHEHTAMOHHOT0, HHAYKIIMOHHOTO U AUCIIEPCUOHHOTO B3aUMOJEHCTBUSI.

6. OKHCJINTEIbLHO-BOCCTAHOBHTEIbHBIE peaKkiumn

[ToHsiTHE O CTENEHW OKHUCIIEHHUS DJIEMEHTOB, MPOLECCAaX OKHCIEHUS U BOCCTAHOBIICHUS.
Tunuunple oOKUCIUTENM U BoccTaHOBUTeNU. CocTaBi€HME YpaBHEHUH OKHCIHUTEIbHO-
BOCCTAHOBUTENIBHBIX PEAKIUN M UX THUIBl (MEXMOJIEKYISIPHOE OKHCIEHUE-BOCCTaHOBIICHUE,
BHYTPUMOJIEKYJISIPHOE ~ OKHMCIIEHUE-BOCCTAHOBIIEHUE,  JIUCIPOINOPLUMOHHpOBaHue).  Poib
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINNA B OMOJIOTHUYECKUX CUCTEMAX.

7. X¥uMHS BaKHEHIINX IJIEMEHTOB M MX COCIUHEHU I

LTanozenwt. 1lonoxeHune B HepHOHquCKOﬁ CUCTCME, CTPOCHHUC aTOMOB, BaAJICHTHBLIC
COCTOSIHUSI U CTEIICHM OKHucIIieHus. V3MeHeHme B IMOATPYIIIIE paauycCa, SHECPTUU HOHH3AlHH,
QJICKTPOOTPULATCIIbBHOCTU U OKHCIIMTEIIbHON CIHOCOOHOCTH aTOMOB TaJIOT€HOB. CTpOeHI/Ie
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MoJiekyn rajgoreHos no MBC. M3MeHeHue B psily raJlor€HOB SHEPIUU CBS3U U MOJIIPU3YEMOCTH
MOJIEKYJI, SHEPIUU MEXMOJIEKYJISIPHOIO B3aUMOJECUCTBUS, TEMIIEPATYP KUIIEHUS W IJIABICHUS.
Pacnipoctpanenue B npupoze. Ilonyuenue B IpOMBIILITIEHHOCTH U J1abopaTopuu. Pusndeckue u
XMMUYECKHE CBOMCTBA rajgoreHoB. IIpumenenue raioreHoB. buoxnumuueckas posib rajJoreHoB.

["anorenoBo0opoibl, crpoeHne Moisiekyl no MBC; nu3mMeHeHune B psay rajloreHoBoJA0pPOI0B
SHEPIMM W JUIMHBl  CBSI3M, THOJSIPHOCTH W MOJSAPU3YEMOCTH  MOJIEKYJ, JHEpPruu
MEXXMOJIEKYJIIPHOTO B3aUMOJCHCTBUS, TEMIEpATyp KUIIEHUS M IUJIaBJIEHUS, CIIOCOOHOCTH K
AIEKTPOJIUTUYECKON UCCOLMAMU B BOJE U BOCCTAHOBUTENBbHOM crocoOHocTH. [lomyuenue
raJIOTeHOBOIOPOJIOB B MIPOMBIIIICHHOCTH | JIAOOpaTopHH. [ aroreHoBO0pOAHBIE KHCIOTHl H X
cosii. CoJisiHas KUCIIOTa U €€ poiib B )KUBOM OpraHU3ME.

Kucnoposnnble coeauHEHUs] TaJOreHOB. XJIOPHOBATHUCTAs, XJIOPUCTasl, XJIOpPHOBATasd,
XJIOpHasi KUCIOTHl U UX coiu. CpaBHUTEIbHAS XapAaKTEPUCTHKA YCTOMYUBOCTH, KUCIOTHBIX U
OKHCIUTEIbHBIX CBOWCTB KHUCIOpOAHBIX KuciaoT xyopa HCIOx. ®wusnonoruueckue u
dapmakogoruyeckre CBOMCTBa HOa.

Cepa. TlonoxeHue B NEPUOJUUECKON CUCTEME, CTPOEHHE aTOMa, BAJIEHTHBIE COCTOSIHUS U
CTeNneHu oOKucieHusd. PacrnpocTpaHeHue cepbl B MpUPOJE U €€ NOoJlydeHHe. AJUIOTPOIHBIE
Monupuxanuu. CTpoeHne W cocTaB MoJIeKysbl cepbl. Du3nueckre U XMMUYECKHE CBOMCTBA
cepbl, €€ IpUMEHEHHE.

Bonoponubsie coenunenus cepbl. CepoBopopon. CtpoeHue Monekynbl. [lomyuenue.
Ouznyeckue u xuMmudeckue cBoiictBa. CepoBomoponnas kucnorta. Cynbduuabl, ux
pacTBOPUMOCTH B BOJIE U KUCIOTax. [IpuMenenue cyabpumos.

Kucnoponusie coenunenusi cepsl. Oxcup cepsl (V). Ilomyuenue B MpOMBIIITIEHHOCTH U
nabopatopun. Ctpoenue monekynsl okcuaa cepbl (1V) mo MBC. ®usnuueckre U XMMUYECKHE
cBoiicTBa. CepHUCTas KUCIIOTA, CYIb(PUTHI, UX CBOWCTBA, IPUMEHEHHE.

Oxkcup cepsl (V). ITonyuenne. Crpoerne Mosiekyinbl 1o MBC; ¢pu3ndeckne u XMMHYECKHE
cBoiictBa. CepHasi KHUCJIOTa, CTPOCHHE MOJIEKYJIbl €€ (U3NYECKHe UM XHUMHUYECKUE CBOWCTBA;
OKHUCJIUTEIBHOE AEMCTBUE CEPHON KUCIOTHI Ha METAJLIbl, HEMETAJUIbI, CJI0’KHBIE HEOPTaHUYECKHE
U opranuueckue BemiecTBa. [lomyuenue cepHoOi KHCIOTHI B mpombliuieHHOCTUH. Cynbdartsl,
pacTBOpUMOCTh B BoJe MU nIpuMeHeHue. COeqUHEHMsI Cepbl KaK Ba)KHEWIINE 3arpsi3HUTENN
OKPYXKarOILEeH Cpebl.

A3om. [lonoxxeHue B NEpUOINYECKON CHCTEME, CTPOEHUE aTOMa, BaJICHTHBIE COCTOSIHUS U
cTeneHu okucieHus. Pacnpocrpanenue B npupogne. [lonydeHne azota B NPOMBIIUIEHHOCTH U
nabopatopun. Ctpoenue Mosiekynibl azota mo MBC. ®dwusnyeckue U XUMHUYECKHE CBOWMCTBA
azoTa; npuMeHeHue. buoxumuueckas posb a3ora.

Bonoponubeie coeauHeHus a3oTa. AMMMAK, TOJy4YeHHME B IPOMBIIUIEHHOCTH U
nabopatopuu. Ctpoenue mousekynsl o MBC; BomoposnHas cBsi3b B aMMmuake. Pusnueckue u
XUMUYECKHe CBoMcTBa ammuaka. Conu aMMmoHHs, WX TepMoyin3. JKuUIKUl aMMHaK Kak
pacTBOPUTEIIb.

Kucnoponubsie coenuuHenus asora. Okxkcuabl a30Ta, MX HOJdy4dyeHHe, (U3HUECKHEe U
XUMHYECKHE CBOMCTBA. A30THCTasl KMCIIOTA, CTPOCHUE MOJIEKYJIbI, ITIOJIy4Y€HHE, CBOWCTBA, COJIH.
A30THasi KUCJIOTa, CTPOEHUE MOJEKYJbl, MOJy4YE€HHUE B IMPOMBIIUIEHHOCTH U JIabDOpaTOpHH.
@U3NYeCKue M XHMUYECKHE CBOMCTBA a30THOM KHCIOTBHI; €€ OKHUCIUTEIBHOE JICHCTBHE Ha
METAJIJIbI, HEMETAJUIbl, CIOXKHbIE BemecTBa. [IpuMeHeHue a30THOW KUCHOTBHL. HuTpartel, mx
TEPMOJIU3, TPUMEHEHHE. A3O0THBIE YAOOpPEHMs, UX POJIb B KHU3HEIEATEIbHOCTH PaCTEHUI.
CoenuHeHns a30Ta Kak 3arps3HUTENN OKPYKAIOIIEH Cpebl.

Yenepoo. Ilonoxxenne B nepuoguUeCcKOl CUCTEME, CTPOEHUE aTOMA, BAJICHTHBIE COCTOSHUSA
U CTeneHH oKucieHHs. [I[puurHbBI MHOTOUMCIEHHOCTH U MHOT000pasus COeIMHEHUN yriiepoja.
Pacnpoctpanenue B npupoje. M3otomnsl yriaepoja. AIOTPONIHBIE MOJU(BHUKAIIMK YIIIepoaa, UX
CTPOCHHE U CBOWCTBA.

Kucnoponusie coeaunenust  yriepoga. Oxcupn — yrnepoga (1), momyuenune B
MpOMBIIUICHHOCTH U jabopatopun. CtpoeHume Moiekynbl okcuaa yriepoxa (l11) mo MBC.
dusnyeckue u xumMuueckue cBoiictBa. Tokcuueckoe neiicteue okcuaa yriepona (11).
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Oxcun yrnepona (IV), momyueHue B NPOMBIIUIEHHOCTH W Jabopatopuu. CrpoeHue
MoJIeKyNbl. PU3NYECKNE W XMMHUYECKHE CBOMCTBA YIJIEKHUCIOrO Tras3a. YTOJIbHAs KUCIIOTa, €€
conu, Tepmonu3 coned. Kapbamua (moueBuna). DorocunTe3. buoxummuueckas poib
YIJIIEKUCIIOrO ra3a, TOKCUYHOCTb.

Booopod. Boda. llonoxeHue B NEPUOAUYECKOM CHCTEME, CTpPOCHHE aroMa U
JIBOMCTBEHHAss IpHpoAa Boaopoja. PacmpocTtpaneHne B INpUPOAE; H30TONBI  BOLOPOAA.
[Tony4yenue BOAOpoAa B MPOMBILUIEHHOCTH U Jaboparopun. CTpoeHue MojeKyibl. Ousndeckue
Y XUMHAYECKUE CBOWCTBA BOAOPOJA; TUAPUIbl. ATOMapHbIi Bonopoa. [Ipumenenne sogopona.

Bona B mpupone; ounctka Boasl. CtpoeHue Mouiekyisl Boabsl o MBC. ®usnueckue
CBOWCTBA BOJbl; AHOMAJIbHbIE CBOMCTBA M MX OOBACHEHHE. XUMHUYECKHE CBOICTBAa BOJIBI;
kiarpartbl. Tspkénas Boja u ee buosiorndyeckoe Jeiicteue. Baxkneiiue 3arpsi3HUTEIN BOIOEMOB.

Kucnopoo. llonoxeHne B NEPUOJWYECKONM CHUCTEME, CTPOCHUE aToMa, BaJICHTHBIE
COCTOSIHMSI M CTENEHM OKHUCIeHMs. PacmpocrpaneHue B IpUPOAE; HU30TOINBI KHUCIOPOAA.
[TonydyeHue kuciaOpoAa B MPOMBILUIEHHOCTH U Jabopatopun. CTpoeHHe MOJIEKYJIbl KHCIOPOaa
no MBC. ®usndeckue 1 XUMUYECKUE CBOMCTBA KUCIOPOJa, €r0 poib B npupoje. [Ipumenenue
KHCIIOpOJa.

Haxoxnenue ozona B npupoje. [lonydyenune ozona B nadoparopuu. CTpoeHHE MOJIEKYJIbI
no MBC. ®usnueckue u XuMHYECKUE CBOMCTBA 030Ha. Posib 030Ha B atMocdepe.

[TocTosiHHBIE, TIEpEMEHHBIE M CIy4YallHbIE COCTAaBHBIC YaCTH arMocqephl. 3arps3HEHHE
aTMocdepsl 1 oxpaHa Bo3ayxa. Pusnueckue cBoicTBa Bo3ayxa. Kuakuil Bo3ayX, ero cBoicraa
U IIPUMEHEHHUE.

Obuwiue ceouicmea memannog. PacnpocrpaneHue MetamioB B npupozae. O6mas Gpusuko-
XUMHUYECKasl XapaKTepUCTHKAa METa/UIOB; Kilaccu(UKalus B TEXHUKE; IIOJIOXKEHHE B
NEPUOANYECKON CHCTEME. DJIEKTPOHHOE CTPOCHHUE METAJUIOB; 30HHAS TEOPHS; METAIUIMYECKas
CBSI3b. Crnioco6bl MOJIY4CHUS METaJIOB (mupoMeTamTypruaecKui METO/I,
TUAPOMETAJUTYPIrU4E€CKUIl METO/, 3JIEKTPOJIN3 PACILIABJICHHBIX COJIEH, MTOJIyYEHUE CBEPXYHMCTHIX
MeTaJIJI0B). XMMHYECKHE CBOMCTBA METAJUIOB; Psij HaIpsDKEHUM MeTaiioB. Ponb MeramioB B
YKU3HU KUBOTHBIX Y PACTUTENIBHBIX OPraHU3MOB; METAJLIbI )KU3HH.

2 cemecTp

1. Beeenue. Ilpeamer oprannyeckoil XUMHUM M CBSI3b € OMOJOTHYEeCKHMH HAYKAMU.

[Ipenmer oOpraHMYeckOd XWMHMM, HCTOpUsS €€ BO3HUKHOBEHHS U pPa3BUTHA B
CaMOCTOSITENIbHYI0 HayKy. OCOOEHHOCTH CTPOEHHs aToMa yriepoja W XapaKTepHbIE 4YepThl
OpraHu4ecKkux coequHeHuil. Opranuyeckas XUMUs B Py JIPYTUX HayK, CBs3b €€ ¢ OMOJIOTHEN,
Oouoxummueit u Qapmakosnorueil. OpraHudeckass XUMHUS — OCHOBAa BaKHEWIIUX oOTpaciein
XUMHUYECKON IIPOMBIIUIEHHOCTH, €€ POJIb B CEJIBLCKOM XO03iCTBE. METOL0IOTMYECKOE 3HAYCHUE
COBPEMEHHBIX JIOCTH)KEHHUH OpraHuyeckoro cuHrte3za. Teopust crpoenHus byriepoa A.M.,
OCHOBHBIE NOJIOKEHUS U (puitocockoe conepkanue. Pa3zButie TeOpruM XMMUYECKOTO CTPOSHHS.

2. Tunbl XuMHYECKHMX CBfi3eil. JJIEKTPOHHbIE M _CTepeOXHMHYEeCKHEe MeTOo/bl
HCCJIE/IOBAHNSA OPraHUYEeCKUX coelMHeHuil. MeXaHu3Mbl peaKIuid.

TUnbel XUMHUYECKHUX CBSA3€H B OPraHUYECKOM XMMHUHU. DJIEKTPOBAJIEHTHAs U KOBAJICHTHAsI
CBS3U; O- U T- CBSI3M, KOOPAMHALMOHHAS U CEMHUIIOJApHas CBA3U. BomoponHas cBs3b. Tumsl
cBsA3el B Mousiekyne Oenka. B3aumMHoe BiMsHHE aTOMOB. OIJIEKTPOHHBIE IPEACTABICHUS B
oprannueckoil XxuMuu. CTepeoXMMHUECKHUE MPEICTABICHUSI B OPraHUYECKOM XUMUU. MeTombl
BBIJICJICHUS] M OYHUCTKM OpPTaHWYECKHMX BeleCTB. [IpHHIMIBI YCTAaHOBJIEHUS XUMHUYECKOTO
CTPOEHHsI MOJIEKYJ, KayeCTBEHHOI'O U KOJIMYECTBEHHOIrO aHanu3a. Pusndyeckue MeTombl
WCCJIEIOBAHNS OPraHMYECKUX BEIIECTB.

MexaHu3MBl OPraHUYECKUX peaKUui. [ OMOIUTHYECKHE U T€TEPOIMTUYECKUE PEAKLIHUH.
CBOOOJIHBIE OpraHUYECKHe paJMKalbl, UX YCTOMUYMBOCTH B 3aBUCUMOCTH OT CTPOCHUS.
[Tpupoauble aHTHOKCHIAHTHI (BUTaMuH E), MexaHM3M uX JeHCTBHS B OpraHHU3Me.
OnektpodunpHble U HyKiIeoduiabHble peareHThl. Kitaccuukanus opraHUYecKUX COeAMHEHUH.
[TpyHIMIIBI HOMEHKJIATYPbl OPraHUUYECKUX COEANHEHU.
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3. AjkaHbl. AJIKeHbl. AJIKHHBI.

Anxanwl.

I'omonoruyeckuii psna, U30Mepus, HOMEHKIaTypa. [IpupoaHble MCTOYHHUKYU IOITYYEHUS
IpeIeNbHbIX YIiIeBoaopoaoB. OO0mue MeToJbpl CHHTE3a alKaHOB M MX cBoicTBa. Peakuun
raJlouIUpoBaHus, cyinbhupoBanus, HutpoBanusi. Pabdoret M.U. Konosanosa. Oxwucnenue
anikaHoB. KpekuHr m nmponu3. Baxselmue npenctaBuTeNnM: MeTaH, 3TaH, MpornaH, OyTad,
n300kKTaH. [IpumeHeHue ankaHoB.

Anxensi

['oMonornyeckuil psij, CTPYKTYpHass M TIe€OMETpUYECKas HM30MEpHUsi, HOMEHKJATypa.
JlaGopaTopHble U IPOMBILIUICHHbIE CIIOCOOBI MOJydeHus ankeHoB. IIpaBwiio A.M. 3aiinesa.
CgoiictBa onepuHOB. MeToabl HIESHTH(PUKALWK ABOWHOW CBs3U. Peaknum paaukaabHOTO M
anekTpoduiabHOro npucoeauHenus (npaswio B.B. MapkoBHukoBa). Peakuus runporenusanuu
ankeHoB. Oxwucnenune. Peakums JI.E. Barmepa. Ilommmepusamms onedunoB. Baxneiimme
IpEeJCTaBUTEINN: 3TUIIEH, NIponuien, OyTuieH, u3ooyruieH. [Ipumenenue onepunos. duroi.

AnKunul.

['omonoruueckuit psa, mzomepusi, HoMeHkJIaTypa. IIpomblnuieHHble U Ja00paTOpHbIE
cnocoObl monmy4yenus. CBoOiCTBa alKMHOB M WX HIACHTU(UKanus. Peakuumn pagukalibHOTO U
anekrpodunabHoro mnpucoeauHenus. Peakums M.I. KyudepoBa. Anerumnenuasl. Peakuun
KOHJIGHCAllUM aleTWJeHa ¢ anbpaerujamMu W keroHamu. Paborsl A.E. ®aBopckoro.
[Tonumepu3anus aneTuaeHa B 6eH30i1 U BUHUIaneTwieH. OKHUCIeHne alleTUIeHa.

4. /IlneHoBbIE YIJIEBOJAOPOAbI. AJTHMIMKJINYECKHE VIJIEeB0JI0P0Abl. APEHBI.

uenosuvle y2inee000poowl.

ComnpsbkeHrue JIBOWHBIX CBsI3€ W ero (U3WYECKHEe M XHMHYECKUE IPOSBICHUS.
Wnenrudukanus queHoB. JMBUHAI, U30TIPEH, UX MPOMBINIICHHOE roydeHue. [lommmepusanus
nueHoB. Tumbl cuHTeTHuyeckux kaydykoB. Paborer M.JI. KonmmakoBa u CB. JleGenesa.
[Tpuponnsbiil kayuyk. Pesuna. D0onur. Kaparunounpl, Butamud A. Teprnens! (TMMOHEH, [TMHEH,
kamdopa).

Anuuuxnuuckue y2ineeo00poobnl.

Buner u3omepun. Homenknatypa. CrocoObl monydeHUs. 3aBHCHUMOCTh XUMHUYECKUX
CBOWCTB OT pa3mepa uukia. Teopus HanpspkeHus baliepa m €€ COBpeMEHHOE MOHUMAaHME.
VYcroitunBocth nukia. [louarue o kondopmanusax. Kondpopmanmu coennHeHu# MUKIOTeKcaHa.

Apomamuueckue y2iee000poobl.

['omonornyeckuit psn Oenzona. OcobeHHOCTH u3oMepuu. HomeHkmatypa, MCTOYHUKH
apOMAaTUYECKOTO CHIPhS B MPOMBINIIICHHOCTH. CUHTE3 TOMOJIOTOB OEH301a.

Peakiun Bropua-®urrura. @puapens-Kpagprca. Crpoenue OeH30/ma, COBpEMEHHBIE
MIPEICTABICHUST 00 apoMaTHYecKOoM xapakrepe OeHzosia. CoriiacoBaHHas W HeECOTJacoBaHHas
opueHTanus. CBoiicTBa apeHOB. Peakiinu a1eKTpopHIbHOTO 3aMEIEHUS] B apOMaTHYECKOM SJIpe
(ranmounupoBaHue, CcyinbGupoBaHUE, HUTpPOBaHHE). Peaknuu paguKalIbHOTO MPUCOSTUHEHUSI.
['unpupoBanue, OKUCICHHE, ACTUAPUPOBAHHE TOMOJIOTOB  OeH30ma.  MHorosaepHbie
apoMaruueckue yrieBoaopossl. Hagranun, ero ctpoenue, cBoiicTBa. AHTpaiieH, peHaHTPEH.

5. F'anonanpou3BoaHbIe YIJ1eB010P010B. CIUPTHI.

T'anoudonpouseodnbie y21€6000p0008.

Nzomepust u HoMeHknarypa. [lomydyenue w3 mapaduHOB, OJEPUHOB, apOMATUUYECKUX
yIJI€BOAOPOAOB, CIHMPTOB, albJErWJoB, KeToHOB. ['amodopmHas peakuus. CBoiicTBa
raJIONI0NPOU3BOHBIX TPEAETBHBIX YIIIeBOAOPOa0B. [loisgpHOCTH CBS3M  yriaepoa-Talous.
Peakumu wykneodunabHoro 3amerienus ramouga (mexanusmbl SNi m SN3). OcobGeHHOCTH
BUHWJIGHOTO W QJUTHIBHOTO TaJOWAOB W WX NpWYHHEL. [ToIBMKHOCTH rajmonjga B OSH30JbHOM
A1pe U B 0-TTOJIOKEHUH OOKOBOM 1eNH. XJIOPUCTHIN BUHUII, TOTydeHUE, TOJTUMEPU3aLUs.
["anmonponpousBoiHbIe psna, 6eH30ma. BeeaeHue rajorena B sapo u OOKOBYIO IeMb. [ aoreHsl
KaK OpPUEHTAHTHI IEPBOTO POJa.
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Oonoamomusvie cnupmol.

N3omepus, Homenkiarypa. KuciaotHocTs cnmptoB. Accouuanus. BomopoaHas CBs3b.
CriocoObl  MONydyeHHsI: THIPOIM30M TaJOHIONPOU3BOJHBIX, YEpe3 MarHuHOpraHuvecKue
COCIMHEHUS, U3 OJIe(UHOB, AIBJIETU]IOB, KETOHOB. AJIKOTOJIATHI M CIHUPTHl KaK OCHOBaHUS.
CBoiicTBa MEpPBUYHBIX, BTOPUYHBIX M TPETHUHBIX CHOUPTOB. Jleruaparamusi, OKHUCICHUE.
OO6pa3oBanue MPOCTHIX W CIHOXKHBIX 3¢upoB. HAJ[-nermmporenasa, mMexaHu3M JEHCTBHS B
opranusme uenoseka. Henpenenbablie ciupthl. [IpaBuiio DnbrekoBa-OpiaeHmeliepa.

Muozoamomuvie _cnupmibl. ['mukomnu. OTUJIEHTIIUKOIIb. Okuce  3THIIEHA.
OTUNeHXIOPTuApuH. DUPHl STHICHTIUKONSA Kak pactBoputenu. LlemnozonbBel. [numepuH.
Hutpornuuepun. ®denonbl. M3omepus u HOMEHKIATypa OJHOATOMHBIX (eHOJI0B. MeTomabl
nonydyeHus. KymonpHbIl cnoco® momyueHust ¢eHona. B3aumHOe BIMSHHME THAPOKCHIA M
OEH30JIbHOTO KOoJIblia B MosiekyJie ¢eHona. CpoiicTBa ¢heHosoB. DEeHONATHI, IPOCTHIE U CIIOKHbBIE
a¢upsl. 3aMenienue B sape (eHosa, ralouJupoBaHue, HUTPOBaHUE, cyabpupoBanue. Peakius
Munnona Ha Tupo3uH. Kcantonporennosas peakuus Mynbsaepa. Ix mexanusmsl. Konaencanusi.
®deHomacTel, HUITPO(EHOIBI, MUKPHUHOBAS KHUCJIOTA. | T1aBHbIE JIMHUM NPUMEHEHUsT (PEHOJIOB U
UX MPOU3BOJIHBIX. J[ByXxaToMHbIe U TpexaToMHbIe (heHoubl. CBOMCTBA U IPUMEHEHUE.

6. Aabaernanl u KeToHbl. KapOoHOBbIE KHCJIOTBI.

Anvoe2udwvl u Kemoubwl.

MN3omepuss M HOMEHKIATypa albJeTMJ0B U KeToHOB. [lonmyueHue wu3 cnuproB
JETUIpUPOBAHUEM M OKHCIEHUEM, U3 JUTaJIOUI0POU3BOIHBIX, IEPETOHKON coslei KapOOoJIOBBIX
KHUCITIOT, 4epe3 MarHuilopranudeckue coeauHeHus. OcoOble CrnocoObl MOMy4YEHHUS: peakIus
['arrepmana-Koxa u ®@punens-Kpadrca. CtpoeHne kapOOHUIBHOW TPyMIbl, €€ MOJSIPHOCTh U
noJsipu3yeMocTh. CBOMCTBA alibJIerUI0B U KETOHOB. Peakuinu Hyki1eo(hUIbHOro MPUCOSTUHEHHS
U 3aMElICHUs, OKHUCIECHUE M BOCCTAaHOBIICHHME OKcocoeauHeHuu. llommmepusanus. Peaknuum c
y4acTUEM (-BOJOPOJIHOTO aToMma. AJbJOJbHAS U KPOTOHOBas KoHAeHcanuu. OcoObie CBOMCTBA
o,B-HenpeaenbHbIX OoKcocoeAuHeHUH. ConpspkeHne KapOOHWJIBHOM TpYNIbl M OJE(PUHOBBIX
JBOMHBIX CBsi3el. BaxkHeillne npeacTaBuTeNM ajlbJIETUA0B U KETOHOB.

Kapobonoegvie kuciomul.

Crpoenne kapOOKCHIbHON Tpymmbl. Acconpanus KucioT. [lomyyenue, mpoMblluIeHHbIE
METOJIbl CHHTE3a OJHOOCHOBHBIX KHCHOT. COJM, TajoreHaHTUIpPU[bl, aHTUAPUIBI, CIOXKHBIE
3(UpHl, CpaBHEHHE MX CBOWMCTB KakK alMJIUPYIOIIMX areHToB. Peakuus stepudukanuu u eé
MEXaHU3M. ALETUIKOAH3UM A M €ro poiib B oOMeHe BemiecTB. OmblieHue. ['uapa3nHonu3 mno
Axabopu 11 onpeseneHlsl KOHIIEBOM aMUHOKUCIIOTH B Oenkax. BakHelime mpeacTaBUTENH
OJTHOOCHOBHBIX KHCJIOT.

Kupwl, ux xumuueckas mnepepaboTka. ['maporeHuszanus >XupoB. Meua. Jlunumasl.
OcoOble CBOMCTBA O,B-HEMPEACIbHBIX U apOMAaTUYECKUX KUCIOT. AKpPUIIOBask U METaKpUIIOBas
KHCIOThl. OpraHndeckoe CTEKJIO, HUTPOH. beH3oiHas kucnora. [[ByXOCHOBHBIE IpeENEIbHBIE
KucaoThl. OOImMe MeToJbl CHUHTEe3a. XUMHUYecKHe cBoiicTBa. IIpoMbllsieHHBIE CHHTE3BI Ha
OCHOBE aJUMUHOBON KucioThl, Hailmon. CuHTe3bl Ha OCHOBE MajoHOBOro sdupa. [IByx- u
MHOT'OOCHOBHBIE KHMCIJIOTBL. [luc-, TpaHc-n3omepus. J[ByXOCHOBHBIE apOMATHYECKUE KHUCIIOTHI.
@draneBble KUCIOTHI, (TaneBblid anruapua. I mudranu. Genondranenn. Jlapcan.
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7. HurpocoenuHenuss M amMuHbl. OKCHKHCJIOTBI. AJbBICTHI0- M KETOKHCJIOTBI.
AMHHOKHCJIOThI, 0€IKH.

Honamue 0 numpocoedunenuax. Amunbsl.

Hutporpynna u eé crpoenue. Cnoco0sl nosydeHust atupaTHYeCKuX U apOMaTHYECKUX
HUTPOCOEIUHEHUN. XUMHYeckue cBoicTBa. OTHOLIEHUE K 1ienoyaM. AIU-HUTPOCOCAUHEHMSL.
Peakuuu BocctaHoBieHus. AmHHBL. OCOOEHHOCTH HW30MEpPHUM aMHUHOB. Mertamepus.
Homenknarypa. CrocoObl monyyeHus anu(aTudyeckux U apoMaTndeckux amMuHoB. CHHTE3 U3
HUTpocoenuHeHnid. CBoicTBa aMuUHOB. Poab CBOOOJHOW JJIEKTPOHHOW TIaphl a30oTa B
IPOSIBIICHUU OCHOBHBIX CBOMCTB aMHHOB. MeTO/bl HACHTU(DHUKAIIMKA aMUHOB. Peakiuu obuue u
cneunduyeckre amuHoB. Coneobpa3zoBaHue, alKWIMPOBaHKE, alllIpoBaHue. B3aumoseiicteue
¢ azoTucToi Kuciaoroil. Meron CeHmxkcpa, JaHCUIIBHBIM MeTOA Uil omnpeneiaeHust N-KoH1eBoi
aMHHOKHUCIIOTHI B Oenkax. AMMHOIPYNNA KaK OPUEHTAaHT B PEaKLUUAX 3JIEKTPOo(UIBHOTrO
3aMeIIeHUs] apOMaTHYEeCKUX AaMUHOB (TajouaupoBanue, cyiabpupoBanue). CynbdaHuiaoBas
KUCIIOTa U cylb(haMuiHble IpenapaTsl. BakHeilline npenctaBuTeny apoMaTHYeCKUX aMUHOB,
HaIpaBJIeHUs UX NpUMEHeHus. Peakuus auasorupoBanus. CTpoeHHE COJEM TUA30HUS U UX
peaklMu ¢ BblAeTIeHHEM a30Ta. Peakuus azocouetanus. A3oKkpacuTenan. MeTuinopanx.

Anvde2udo- u KemoHoKUCI0mbl.

Knaccugukanus, cuntes, cBoicTBa. ALETOYKCYCHBIH 3Qup M ero ocoOble CBOHCTBA.
[TupoBuHOTpasHas kuciaoTa. TayroMepHs aleToOyKCyCHOTO 3(upa Kak MpuUMep KEeTO-CHOJIBHOU
tayroMmepud. CHHTE3bl Ha OCHOBE aleToykcycHoro s¢upa. KeToHHOe U KHCIOTHOE
paciuernenue. Peakuys ¢ nepeHoCcOM peakMOHHOTO LIEHTpa.

Okcu- u gpenonoxuciomal.

AnudaTnueckue OKCUKUCIOTHL. M3omepuss U HOMEHKiarypa. MeTonbl MOJIy4€HUS U
CBOMCTBA 0,[3,y-OKCUKUCHOT. JlakTH b1, 1akToHbI. [IprpoaHble okcukucaoThel. CTepeonzomepus B
psany okcukucnoT. Crepeon3oMepbl — aHTHUIOABI, paleMaThl, AuactepeoMepbl. Me3opopMsl.
Crioco6b1  pacuienienus panemaroB. IIpoekuuonnsie ¢opmyinasl ®umiepa. Omnpenenenue
OTHOCHUTENBHOW W abcomoTHOW KoH(purypauuu. D,L-psinel. AcuMMeTpuyecKwii CHHTE3.
®enonokucnorsl. CanuuuiioBas KUCIOTa M €€ NPOU3BOAHBIC: calloi, acnupHH. [amioBas
kucinota. [lonarre o 1yOuIbHBIX BEIIECTBAX.

Amunokuciomal.

N3omepust u HOMEHKIaTypa; o,p,y-aMuHOKHCIOTH. CHHTE3 U CcBoicTBa oOLME U
cneuuduyeckre s KaxJIO0ro THIA aMUHOKHCIOT. beraunbl, GeTanHOOOpa3HOE CTpOeHHE
aMUHOKHUCIOT. M3oanmexkTpuueckass Touka. OnekTpodope3 OenkoB. DyHKIMOHAIbHBIE
IOPOM3BOJIHBIE AaMUHOKHCIOT: COJM, HUTPWUIBI, J(UPBL, JaKTaMmbl, JUKETONHUIEPA3UHBI,
JUNENTUbI, TONMIENTUAbl. buoxuMmuueckoe nekapOOKCHIMPOBAHME U JI€3aMHUHUPOBAHUE
(OKHCIUTENBHOE, BOCCTAHOBUTENBHOE, THAPOIUTHYECKOE). ['eHeTnyeckas CBA3b ¢ aMHHaMH, C
OKCHU- U KETOHOKHCIOTaMHu. BakHelme mnpeacTaBUTENN MNPUPOAHBIX  O-aMHUHOKHCIOT.
MexaHn3M HUHTHAPUHOBON PEAKIUH IS 0--AMUHOKHUCIIOT. ApOMAaTUYECKUE AMUHOKHCIIOTBI.

benxu. Tlonartue o Oenkax; mpocThle (IPOTEUHBI) M CIIOXKHBIE (IIPOTEUIb) OEIKH.
[Tpocretnueckue rpynnbl O6enkoB. [lepBuuHas, BTOpUYHAs M TPETHYHas CTPYKTypa OEIKOB.
[ToHsiTve O MPUHIMIIAX YCTAHOBJIEHUS MOCIEI0BATEIILHOCTH aMUHOKHUCIIOT B Oenkax. Ycrnexu B
pacudpoke ux crpoenus. Padorsr A.f. Jlanunesckoro, 3. ®umepa, H./l. 3enunckoro, FO.A.
OBunHHUKOBa. 3HaueHue O€IKOB B JKM3HEHHBIX mponeccax. dusnueckue U XUMHUECKHE
CBOMCTBa OEJIKOB.

8. YrieBoabl
Knaccudukanus yrineBojoB, HOMEHKJIATypa, pacmpocTpaHeHue B mpupone. Pomb

YIJIEBOJIOB B MUTaHUU. MOHOCAaXapuIbl: SpUTPO3a, Tpeo3a, apabuHo3a, pudo3a, 1e30KCupubo03a,
[JII0KO33a, MaHHO3a, Tajakro3a, ¢pykrosa. IIpuHiumnsl ycraHoBiaeHus crpoeHus. [loHstue o
crepeonsomepun MoHocaxapuaoB, D u L - psasl. Tayromepusi MoHOCaxapuaoB. [ THKO3MIHBIN
THJIPOKCUI, OCOOEHHOCTH ero cBoiicTB. Ilupano3sl u Qypano3sl. MyrapoTauus. DNHUMEpHI.
AckopOunoBass kucnora (ButamuH C). Jlucaxapunpl, kiaccuuKalnus, HOMEHKIATypa.
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Caxapoza, e¢ wuHBepcus. Jlakro3a, mambTo3a, uemtobuosa. I[lomucaxapunbl. I[leHTO3aHBLI
Kpaxman. I'mukoren. Kneruatka. buonorndyeckoe 3HadeHue yrieBoioB. [ 'maponus, OpokeHue.
[lemmrono3Has TPOMBIIUICHHOCTh. Bucko3a (xopn, memtodan). Cedanekc, cedaxpmi
(renpdunbTanus 0IKOB).

9. I'erepouMKIHYECKHE COCAMHECHUS

Ilamuunennvie cemepouuKibl ¢ 0OHUM 2emePoamomMom.

O6mme wMeroapl mx cuHTe3a. Peakmus OpweBa HO.K. Apomatuyeckmii Xapaktep
TFeTEPOLUKIIOB. 3aBUCUMOCTh CBOMCTB TE€TEPOLMKIOB OT MpPUPOABI Terepoaroma. Peakiuu
JMEeKTPOUIBHOTO  3aMEIleHUs, OKUCJIeHMs, BoccTaHoBieHus. Dypan. Dypdypoi.
[Mupocnusenas kucioTa. bakrepunuaneie npenaparsl Ha ocHoBe Gypdypona. Tuoden. [Muppor.
Oxkcumnponud (QayuiouguH — SJOBUTOE Hauyano Myxomopa). [lonstue o crpoenuu u
Ounonoruveckor poiu xiopoduiuia u remornoduna. Mumon. Maauro. Cs3b MKy CTPOCHUEM U
OKpackoil. XpoMoQopHbIE U ayKCOXPOMHBIE TPYIIbl. CTUMYIISTOPBI POCTa PACTEHHIA.

Llecmuunennvie cemepouuKibl ¢ 00HUM 2emepoanomom.

[Tupuaun, cTpoeHue u cBoiicTBa. HUKOTHMHOBas KHUCIIOTa, HUKOTHHAMU (BUuTamMuH PP).
ITunepuaun.

Apomamuyeckue 2emepouuKibl ¢ HECKOIbKUMU 2emePoamomamu.

NmMunazon, ructuauH, ructaMuH. [lupuMuanH, €ro XuMHUYECKas XapaKTEPHCTHKA.
VYpauun, tTumud, nuto3uH. ['pynna nypuna. MoueBas kuciota, ajieHHH, ryaHuH. [lonsarue o
HYKJICMHOBBIX KHcioTax. Hykieotunbl, Hykieo3usl. KodhepMeHTh HykaeoTHabl (prubodiaBuH,
DA, nmankobamamuH — B1y); JIHK 1 PHK.

3 cemecTp
1. Beenenue. MerpoJiornyeckne 0CHOBbI XHMHYECKOT0 AaHAJIM3A.

[IpeameT aHATUTUYECKON XUMUU, €€ CTPYKTypa, LENH U 3aJaud, MECTO B CUCTEME JPYTUX
HayK, CBS3b C IIPAaKTUKOW. Posb aHaIWTH4YECKOM XUMHHM B KOHTPOJIE 3a COCTOSIHUEM
OKpYKaroIlel CpeJibl, aHATUTUYECKAsE XUMUSI U OMOJIOTHS, SKOJIOTHSI.

OcHoBHbIE NPOOJEMBl AHAIUTUYECKOM XUMHMH: CHIKEHHE IIpefiera OOHapy>KeHUus
MOBBIIIIEHNE TOYHOCTH M H30MpPATENIbHOCTH, OOecreueHHe SKCIPECCHOCTH M UX 3HAuYeHUE B
aHayIM3e OMOJIOTHYECKUX OOBEKTOB.

AHanuTHuecKas XUMHs, XAMHUUECKHUI aHAIN3, aHaJTUTHUeCKas CIyxo0a.

CBsi3p  MEXIy OOBEKTOM M METoJOM aHanu3a. Kraccudukaius METOJIOB aHaIM3a:
xummnueckne. Ousndeckne u Ouonornyeckue. Makpo-, MUKPO- U TTOTyMUKPOMETO/IbI B aHATTU3E
OMOJIOTrNYeCKNX 0OBEKTOB.

CoBpeMEHHOE COCTOSIHUE U TEHICHLIMH Pa3BUTHUS aHAIMTHYECKON XUMUH.

OcHogHble _Mempono2u4ecKue NOHAMUA _U__npeocmasnenusa: W3MEpEeHHue, METOIbl U
CpeACTBa U3MEpPEHHUIl, OCHOBHBbIE MPHUHLMIIBI U CIOCOOBI O0ECredyeHus: JI0CTOBEPHOCTU
pe3yabTaTOB HM3MEPEHUMN, TOTPEIIHOCTH. AHAIUTHYECKUN curHan u mnoMmexu. CrocoObl
ONpeIeTICHUs COICPKAHUS 110 JAHHBIM aHATTUTUYECKUN U3MEPEHMUII.

OcCHOBHBIE XapaKTEPUCTUKU METOJOB aHAJINW3a: TOYHOCTb, MPAaBUIBHOCTh, CXOJIHMOCTD,
BOCTIPOM3BOANM OCTh, KOI(DPHUIIMEHTH YyBCTBUTEIHHOCTH, MPEAEIbl OOHAPYKEHHUS, HUKHSIS U
BEPXHSISI TPAHULIBI ONIPEIeNsIeMbIX coiepkaHuil. CriocoObI MOBBIIEHUS! TOYHOCTH.

Knaccugukauua nozpeminocmeii Xumuiecko20 ananu3a: CUCTEMaTUYECKUE, CIydaliHBIE,
poMaxH; a0COJIIOTHbIE, OTHOCUTENbHbIE. CrocoObl OLIEHKH MpaBuUibHOCTU. CTaTHCTHYECcKas
00paboTKa NaHHBIX XMMHUYECKOTO aHaIM3a. 3aKOH HOPMAJIbHOTO paclpeieNieHusl CIydailHbIX
norpemHocte, Q-, F- u t-pacnpenenenue. CpemHee 3HAYCHHE, AWCIEPCUS, CTaHAAPTHOE
OTKJIOHEHHE, JIOBEPUTENbHBIM HMHTEepBasl. CpaBHEHHE AMCIEPCUM U CPEJHUX 3HAYEHUM ABYX
MeTo/10B. TpeboBaHUs K METPOJIOrMYECKOI OLIEHKE pe3ylbTaTOB B 3aBUCUMOCTH OT OOBEKTa U
LEJIU aHaJIKu3a.
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2. Tunbl XUMHYECKUX PeAKINii M MPOLIECCOB B AHAJTUTHYECKOW XMMUH.

OcHosHble _munbl _peakyuil, UCHOIb3VEMbIX 6 AHAIUMUYECKOW XUMUU: KHUCIOTHO-
OCHOBHBIC, OCQKICHUSI-PACTBOPCHUS, OKHUCIICHUS-BOCCTAHOBJICHHS, KOMILJIEKCOOOPa30BaHHUS.
AKTUBHOCTh U KOHIEHTpauus. HMoHHas cuia pacTBOpoB. [loHATHE O KOHKYpHUPYHOIIUX
peaKuusx. KoadduimeHT  KOHKYpHpYIOIICH  PEaKIUH. Koncrantel  paBHOBecus:
TEpMOJIMHAMUYECKAsl, pealibHasl, YCJIOBHas, HMX B3aUMOCBs3b. DaKTOphl, BIUAIOIIME HaA
paBHOBECHE B CUCTEMAX.

Pagnogecue 6 20mozennou_cucmeme.

Teopuss xucnor u ocHoBaHuii bpencrena - Jloypu. IloHsTME KHCIIOTBI, OCHOBaHU,
amdouTa, CONPsLKEHHON Maphl ¢ o3ulinii Teopuu bpencrena — Jloypu. Yuactue pactBoputens
B XMMHYECKON pEaKIMu MepeHoca MPOTOHA. ABTOMPOTONM3 aM(UIIPOTOHHBIX PACTBOPUTEIICH.
KucioTHO-OCHOBHOE paBHOBECHE B HEBOJHBIX cpeAax. BiusHue npupoabl pacTBOpUTENS Ha
cuity npotonuToB. Husenupyromiee u auddepeHuupyroiiee 1eicTBUe pacTBOPUTEIEH.

Boeruncnenne pH B pacTBOpax pasiIMYHBIX NPOTOJUTOB: KHUCIOT, OCHOBAaHWM, COJIEH,
Oy(depHBIX pacTBOPOB U IPYTUX CUCTEMAX.

3. I1po600TOOp M POOONOATrOTOBKA OHOJOIMYECKHX 00bEKTOB LISl AHAJIN3A.

3a0auu xonuuecmeennvix onpedenenun ¢ ouonozuu. Metonpl anannsa. CrocoObl
BBIPKEHUS PE3yJbTATOB aHAIN3a OMOJIOTHYECKUX OOBEKTOB.

OCHOBHBIE CTaIUU XHMHYECKOro aHanu3a. [lmaHupoBaHWE SKCIEPUMEHTa, BBIOOp METOja
aHajn3a, COCTABJICHUE AJITOPUTMA aHAJIU3A.

Omoop npod pa3iuuHvlX _6U008 0U0102UUECKUX _00beKmOog, X TPEACTABUTEIBHOCTh U
pasmep. IloarotoBka Ouojornueckoro ooOpasa K aHaIU3y. Meroabl  pazioxeHue
Ounonoruuecknx oOBEKTOB: cyxue u MOKpbie (Metoasl Kvenpaans, Jenmke, Jroma). CrinaBienue
U €ro WCIOJb30BaHUE NPU aHAIN3Ee OMOJOTHMYECKHMX OOBEKTOB. AHamM3 0e3 paslioKeHHe
obpasria.

4. MeToabl 00HApYKeHHUS U WICHTHGUKAINN.

AHalMTHYECKHE peareHTbl M peakuuu. Meronpl OOHapyKeHus U HWAEHTU(PUKALUU
XMUMHYECKMX  COeIUHEeHMH. MneHTudukanus aToMOB, HOHOB, MoJjekyld. /JIpoOHbii u
cucreMaTnyeckuii xoJ aHanu3a. CrnocoObl MPOBEACHUS peaKUUi HWIASHTUPUKAIMU. DKCIPECCHBIN
Ka4eCTBEHHBIN TECT-aHAIN3 B NIOJIEBBIX YCIOBUSIX.

S. MeToabl KOJIUYECTBEHHOI0 AHAJIM3A.

Knaccuueckue xumuueckue memoovt aHaiu3a.

['paBumeTpuyeckuid METOJ aHamM3a: CYIIHOCTb, KIacCU(UKAIMI, METPOJIOTHIECKUE
XapaKTEPUCTUKHU, TIPEUMYIIIECTBA ¥ HEJJOCTATKH, UCTOYHUKH TIorperrHocTei. O0Imas cxema aHainmsa,
pacuert. [Ipumeps! HCIIONB30BaHUS B aHAIM3E OMOOTHUECKUX OOBEKTOB.

TurpuMeTprdecKuii METOI aHAIM3a: 00IIast XapaKTePUCTHKA, METPOIOTHICCKHE TTapaMETPhI.
[TpumeHenue B aHanm3e Ouonormyeckix o0bekToB. Kinaccudukaiys THTPUMETPUIECKUX METOIOB 110
crocoOy TMpoBeneHus1 orpeneneHus (mpsMoe, o0paTHOE, KOCBEHHOE, HEMPEPHIBHOE, B HEBOJHBIX
cpefdax) W TO TUMY XUMHUYECKMX peaknuid (KUCIOTHO-OCHOBHOE, KOMILIEKCOHOMETPHUECKOE,
OCaJIMTENIBHOE, PeIOKC-TUTpOoBaHue). [locTpoeHNEe KPUBBIX TUTPOBAHUS, CKAYOK TUTPOBAHUS, TOUKA
CTEXMOMETPUYHOCTH U KOHIIA TUTpoBaHUA. CrocoObl (PMKCHPOBAHUS TOUKM KOHIIA TUTPOBAHUS.
WHukaTopsl 1 MEXaHU3MBI X JICHCTBUS B Pa3IMYHBIX METOIaX

[TpuMepbl KOHKPETHBIX METOJOB THUTPUMETPUYECKOTO aHallM3a: KUCIOTHO-OCHOBHOM,
KOMILJICKCOHOMETPHS, TIePMaHTaHATOMETPHSI, HOJTOMETPHSL.

Dusuueckue u Pu3uKo-Xumuueckue Menoodbl AaHaIU3d.

OOmas xapakTepuCTHKa HHCTPYMEHTAITBLHBIX METOJOB aHamm3a. Kiaccupukarwys MeToIoB,
UX UCIIOJIb30BaHKE B aHAIN3€ OMOIOTHYECKIX OOBEKTOB.

CHeKTpOCKOIIMYECKHE METOABl aHaM3a. OJEKTPOMArHUTHBIA CIEKTP M OCOOEHHOCTH
B3aUMOJICHCTBUS aTOMOB W MoJieKyal ¢ OMI. ATOMHBIE U MOJEKYISPHBIE CIEKTPBI, HX
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XapakTepuCcTUKU. KomMuecTBeHHBbIE XapaKTEPUCTUKU TIOTJIONICHUSI CBETAa BEIIECTBOM: ONTHYECKas
TUTOTHOCTD, MTPOITYCKaHUE, KOAPPHUITUESHT CBETOPOITYCKAHUSI.

MonexkymsipHasi abcopOIroHHast crieKTpockonws (crekrpodoromerpust). CyIHOCTh METO/A.
OCHOBHOI 3aKOH TIOIJIOIICHHMS, YCJIOBHS €rO BBINOJHEHUS, NPUYMHBI OTKJIOHEHHs. BriOop
(GOTOMETPUYECKUX PEAKIMiA U YCIIOBUH M3MEPEHUs TIOTJIONICHUS CBETA: JJIMHBI BOJHBI, PacTBOpa
CpaBHEHUSI, TOJIIMHBI MorIomaromero cios. CriocoObl onpeielieHns: KOHIIEHTPAUH 110 BEJTMYMHE
AHATMTUYECKOTO  CUTHAJIA: METOABI  TPaJyMpOBOYHOro rpaduka, CpaBHEHHS, JO0ABOK,
i depentmansabiii Meto. [Tpumepsl HX PUMEHEHHS B aHAIM3€ OMOJIOTMYECKIX OOBEKTOB.

O030p Ipyrux METOIOB CIIEKTPOCKOMMYECKOTO aHAJIH3a.

DNEeKTpOXUMHUYECKUE  METONbl  aHanmu3a.  Kilaccudukamuss — METOIOB,  OCHOBHBIC
METPOJIOTHUYECKIE XaPAKTEPUCTUKH U UCIIOJIL30BAHNE B aHAIIN3€ OMOJIOTMUECKIX OOBEKTOB.

[Morenmomerpudeckuii Metoa anamuza. CymHocTh MeTona. Kiaccudukanusi moaMeTooB.
WuaukaTtopHble, SIEKTPOJbI CPAaBHEHUS W HMOHCEICKTHBHBIC OSJEKTPOJLI B IMOTCHIIMOMETPHH.
CrexyisiHHBI ~ 9ekTpon.  DepmeHTHbIe  AnekTponbl.  [Ipsmas  TMOTEHIMOMETpUS U
MOTEHIIMMETPUIECKOe TUTpOBaHME. [IpenmyInecTBa, HEAOCTATKH, WCIOIL30BAHUE B aHAIN3E
OMOJIOTHYECKUX 0OBEKTOB.

Bonbrammnepomerpusi. CymHOCT METONIA, METPOJIOTHUYECKHE XapaKTCPUCTUKH, IMPHMEPHI
NPUMEHEHUS TS aHAIN3a OMOJIOTHUECKUX 00beKTOB. COBPEMEHHBIE METOIbI BOJIBTAMIIEPOMETPHH.

6. MeToabI pa3jieieHus i KOHIEHTPUPOBAHHUSA.

OcHosHble Men0dbl Pa30e1eHUA U KOHWEHMPUPOBAHU, VX POJTb B aHATH3E OMOJIOTUICCKUX
00beKkTOB. KosmuecTBeHHBIE XapaKTEPUCTUKH: KOI(DMUIMEHT pa3/Ie/ieHus], CTCIeHb H3BJICUCHUS,
KO3(pPULIMEHT U KOHCTAHTa PACHPEAEICHHUS.

Ikcmpakuyusa. TeopeTndeckne OCHOBBI METOAA. 3aKOH pacrpeneicHus. Kiaccupukamms
OKCTPAKIIMOHHBIX TPOIECCOB. THIBI AKCTPAKIMOHHBIX CHCTEM. [IpuMEHEHHWE B aHAIM3e
OHOJIOTNYECKHX 00BEKTOB.

Xpomamozpaguueckue _memoovt _pazoesienus, KOHUCHMPUPOSAHUA U __ONPe)eIeHU.
CymHocts Metoma. Knaccudukanus xpomarorpaduueckux metofoB. CrocoObl MONydeHHs U
OCHOBHEBIC ITApaMEeTPhl XpOMAaTOrpaMM. AHAIMTUYECKAs | MperapaTuBHas xpomarorpadus. [Torstre
0 Ta30BOM, Ta30-)KUAKOCTHOM, HOHOOOMEHHOH, BBICOKOA((PEKTUBHON KHUIKOCTHOW U Telb-
xpomaTorpadumu.

[TepcnieKTUBBI pa3BUTHS METO/IOB aHAIN3a OMOIOTHUECKIX OOBEKTOB.
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TeMbI CaMOCTOATENILHOM PadoThHI M JIA00OPATOPHBIX PadoT

Ne | Henens Tembl caMOCTOSITETLHON paOOThI CTY/ICHTOB U Bun
JlabopaTopHbie pabOTHI
n/m | cemecTpa 1ab0pPaTOPHOTO 3aHATHUS KOHTPOJIS
1 2 3 4 5
1 cemecTp
Huckyccus. Tecr.
BBognas 6ecena. OCHOBHBIC 3aKOHBI XHMUU. .
A A - Oruer o CKOpOCTh XUM. PEaKIuil.
1. 1,2 CxopocTb XuM. peakiuii. Xum. paprosecue. [Ipunnun | j1abopaTopHOii pabore.
XuM. paBHOBECHE.
Jle IlaTense. 3agauu B 3JIEKTPOHHOM
Kypce
Huckyccus. Tecr.
OO6mme cBoiicTBa pacTBOPOB. TermroBsie 3pPeKThI Ortder o N
. CBolicTBa pacTBOPOB.
2. 34 IIPH PaCTBOPEHUHU. PacTBOPUMOCTD BEIICCTB. naboparopHoii pabore. Yacts 1
CriocoObI BBEIpaKCHHS KOHIICHTPAIIMH PACTBOPOB. 3ajiaun B JIEKTPOHHOM ’
Kypce
Huckyccus. Tecr.
PacTBOpEI 37€KTPOIUTOB. DIEKTPOIUTHUECKAS Otuer 1o .
p P p . CBoiicTBa pacTBOPOB.
3. 5,6 aucconmanys. [Ipoussenenne pacreopumoctu. PH | maGopaTtoproii pabore. Yacts 2
pacTtBopoB. ['maponus coneii. 3a/1a4u B 3JIEKTPOHHOM '
Kypce
Huckyccus. Tecr.
4. 7,8 Teopus crpoeHnus atoma. Ileprogudeckas CUCTEMa. |  3aiadd B SJIEKTPOHHOM -
Kypce
Teopust XuMU4eCKOM CBS3U. MeXMOJIEKYIISIPHbBIE Huckyceus.
5. 9,10 o 3agauu B 3JEKTPOHHOM -
B3aMMOJCHCTBUSI.
Kypce
Huckyccus. Tecr.
TYET T10
6 1112 OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIE TIPOIIECCHI. 5 0 a6 OBP. Kiciopox
‘ nmaboparopHoii pabore. . .
’ Kucnopon. O3on. Bo3myx PATOPHOM b P
3aa4u B 3JIEKTPOHHOM
Kypce
Huckyccus. Tecr.
Otuer 1o
. I'amorens! n ux
7. 13,14 [asoreHs! U X COeIUHEHYS. nabopaTopHOii padore.
COCJTUHCHMS.
3aa4u B 3JIEKTPOHHOM
Kypce
Huckyccus. Tecr.
Otuer 1o
8. 15,16 Cepa u e€ coequHEeHus. 71a60paTopHOi paboTe. Cepa u e€ coequHeHusl.
3aa4n B 3JIEKTPOHHOM
Kypce
Huckyccus. Tecr.
Ortuer no
9. 17,18 A3OT U ero CoOeIMHEHHUS. nabopaTopHoii padore. A30T U ero COeIMHEHHUS.

3a1a4uu B 3JIEKTPOHHOM
Kypce
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2 cemecTp
2 3 4 5
[leperonka cmecu
BEIIECTB:
OOBsicHeHHE 1T0 METO/IaM BBIICTICHUS H OYNCTKU .
Ot4er o OyraHon-1:
2 OpraHuuecKux BemecTB. [IpaBuia paboThl B . .
. nabopaTopHoii pabore. YEeTBIPEXXJIOPUCTHIMH
nabopaTopuu OPraHuIeCKON XUMUH
YIJIepPO; OTpeeIeHUE
nDZO. Pacuer MRp
1.TCX cmecu BemecTs: 0-
,M-,lI-HUTPOAHUJIMHOB,
Huckyccus.
azo0en3oia; Pacuer Ry
3-5 AJKaHPI, aJIKeHBI, aJIKUHBI Otuer 1o
N 2. Onpenenenne
nabopartopHoii pabore.
TEMIIEPATyPhl KUIICHUS 10
CuBo1000OBY.
Huckyccus. 1. Ilepekpucramm3aris
JlreHOoBBIE YIIIEBOIOPOIBI; APEHBI, TPABUIIO Oruer ro AUCTATHIIA.
6-8 Y POIDL, apeHbl, TP nabopatopHoii pabore. 2. Peakuuu
Xrokkenst, SE peaknnu, mpaBuiia OpUeHTAIINH.
Tect 1o Teme: APOMATHYECKUX
«YTIeBOJOPOIBDY YIJIEBOIOPOJIOB
1. M3oammarnerart (0e3
MIEPETOHKH).
Huckyccus 2. KauecTtBeHHas peakius
9 ["amorenonpon3BoaHbBIE, CIIUPTHI, (PEHOITBI Ot4er o Ha rajnoreH (poba
nabopaTopHoii pabore. Benbireiina),
MHOT0aTOMHBIE CITHPTBHI,
(heHOITBI.
Huckyccus. ITonyuyenue u cBoiicTBa
10-11 Anbaerunbl 1 KeToHbl. KapOOHOBBIE KUCIIOTHI. OtueT o AIIBIETHUI0B U KETOHOB.
nabopaTopHoii padore.
JlomarnrHss
KOHTpOJIbHAs paboTta .
CBoiicTBa OKCH- U
10 (YHKIIMOHATBHBIM
13-14 OKcH- 1 aMUHOKHUCIIOTHI, ONTUYECKAST U30MEPUS AMUHOKHCIIOT.
MIPOU3BOHBIM.
Ortuer no
nabopaTopHoii pabore.
Huckyccus
TecroBas dhopma
oT4eTa 1o TeME: 1. Peakuuu yrieBoios.
15 VriaeBonsl. iy A
«DyHKIMOHAJIbHBIE 2. I'maponmn3 kpaxmarna.
MTPOU3BOTHBIE
YTJIEBOIOPOJIOBY
Pedepatsr.
[TsaTH- ¥ IECTUYICHHBIE TETEPOIUKINISCKUE
16 Ortyet mo
coenuHeHusl. [TupUMUIUHBI, TyPUHBL. .
nabopatopHoi pabore.
3 cemecTp
Ycerasiit opoc. Otyer
12 6 N Peakiun naenTrdukaumn
1 Mertop! HACHTH(UKAINT XUMHIECKUX BEIIECTB. 10 J1TabopaTopHOn KATHOHOB 1 AHHOHOB.
pabore.
N VYerasli onpoc. Otyer
Wnentudukanmst 00bekTa: Ka4YeCTBEHHBIN aHAIIN3 o AHaln3 cMecH CyXux
34 110 JTabOopaTOpHOM N
HEOPraHMYEeCKOTo BEUIECTRA. coJei.
pabore.
[Ipurorosnenue
YerHsrit onpoc. OT4yeT CTaHJApPTHOI'O PacTBOpa
Turpumerprdeckoe onpeeeHre CoAePIKaHusI .
5,6 110 JTabopaTOpHOU COMIBI U OTIpeIeTICHNe

KHUCJIOTBI.

pabore.

COACPIKAHUA KHUCIIOTBL
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2 3 4 5
VYerasiit onpoc. Otuer | KoMiiekcoHoMeTpuieckoe
KommnexcoHoMeTpuueckoe onpeaeneHme N
7,8 IO JTaOOpaTOPHOM oTpeieIcHIE JKeCTKOCTH
KECTKOCTU BOJBI.
pabore. BOJIBI
Yceraslit onpoc. Otyer IIepmanranaro-
9,10 [lepmanranaromMeTpruieckoe OIpeeIeHne Kee3a. Mo 1abopaTopHOM METPHUYECKOE OTIPE/ICTICHIE
pabore. Kenesa.
dotoMeTpuIecKoe
Yceraslit onpoc. OTYeT | ompeneneHue coaepKaHus
11,12 doromeTpuuecKuii aHaIN3 PPYKTOBBIX COKOB. IO JTaOOpaTOPHOM aCKOpOMHOBOM KHCIIOTHI B
pabore. COKax pa3IMYHbIX
(hpyKTOB.
doToMeTpuIecKoe
. Oruer no
13,14 DoTOMETPHUIECKUH aHAIN3 OBOIITHBIX COKOB. . ompenecHUe ConepKaHus
nabopartopHoii pabore. .
HHUTPATOB B COKE OBOIICH.
Onpenenenne pH
Tlorenmmomerpuyeckoe onpeaenenue pH Ortyer o P P
15,16 o . Oy(epHBIX U IPYTUX
OMOJIOTMYECKUX HKHUJIKOCTEH. nabopaTopHoii pabore.
PacTBOPOB.
YcTHBIHA onpoc 1o
17 Pemenue 3amau. p

3aJaHHOU TEME

5. O0pa3oBare/ibHbIE TEXHOJIOTHHU, IPUMeHsieMble IIPU OCBOCHHHU AU CHHUILINHBI

[Tpu peanuzanmu y4eOHON AMCUUIUIMHBI UCTIONB3YIOTCS cienyronue GopMbl 00ydeHus:

1) mpaouyuonnvle: neKuKMU, CEMUHAPBI, TAOOPATOPHBIE 3aHATHSL.

2) cospemeHHble UHMEPAKMUGHble MEXHOL02UU. CO3JaHue NPOOJIEMHBIX CHUTYAIHH,
pOJIEBBIC, AENOBBIC UTPBI, UHTEPAKTUBHBIC JIEKIUH, TUCKYCCUU.

[Tpu peanuzanuy JEKUUOHHBIX 3aHATUN UCIIONB3YIOTCA Pa3InyHble (OPMBI BU3yaJIU3allMU
HATJSHOTO Marepuana (MYJIbTHUMEIUNHBIC MpPE3eHTAlUu, TaOmuIbl). 3aHATHS JIEKIMOHHOTO
THUIIA 110 JAHHOW JUCHUILUINHE COCTABISIOT 33% ayAUTOPHBIX 3aHSATHH.

Ha 1naGopaTopHBIX 3aHATHUAX MCIIOJIB3YETCS METOA Y4eOHOM AMcKyccuu, pa30op
NpOOJIEMHBIX CUTYallui, TOKIaI0B U Oece/bl, YTO Pa3BUBAET KOMMYHUKATUBHBIE CIIOCOOHOCTH.
3aHATHS OPraHU30BaHbI B (POpME OTBETOB Ha MOCTABJICHHBIE BOMPOCHI MM JJOKJIAIOB CTY/ICHTOB,
a Tak)Ke BBINOJHEHUM XMMHUYECKUX IKCHEPUMEHTOB. J[OKaabl 3aBeplIatoTCsl AUCKyCcCHEH I0
OCHOBHBIM BOIPOCaM, 3aTPOHYTHIM B YCTHBIX cooOlIeHusAX. JlabopaTopHble pabOThHI MO3BOJISAIOT
CTyIeHTaM oOCyAuTh NpoOJIEeMHbIE BONPOCHl HM3y4aeMOro marepuana, cQopMHpPOBaTh
TEOpeTUYEeCKHE TPEACTaBICHUs 00 H3y4aeMbIX OOBEKTaX, CBs3aTb ATH TEOPETUYECKUE
MPEJICTaBJICHUS C MPAKTUYECKUMU HaBbIKaMU, 0Tpab0TaTh YMEHUS U HAaBBIKU 110 BHINOJIHEHHUIO U
MHTEPIIPETAIM XUMHUYECKHX SKCIIEPUMEHTOB M HccielnoBaHui. B pamkax u3ydeHHs Kypca
HE00XO0UMO PUMEHATh HAIJISIIHbIE MaTepraibl B BUJI€ PUCYHKOB, TaOIHI], IpaKOB, a TaKke
MPOBOJIUTh 3aHATUS C HCIOJB30BAHUEM KOMIBIOTEPHOM TEXHUKM — TMPE3CHTAlUU U
oOpa3oBaTesibHblE BUJCOPOJIUKUA MO TeMaM «CKOpOCTb XMMHUYECKHUX peaKIuid U XUMHUYECKOEe
paBHOBecHue», «Ctpoenue aroma. llepuonnueckas cucreMayn, «YIIIEpod U €r0 COCIUHEHUS» U
Ip. YIenpHBIM BeC MHTEPAKTHBHBIX (hopMm oOyueHusi coctaBisieT He mMeHee 40% aymauTOpPHBIX
3aHATHI.

OcBoeHME Kypca OCHOBaHO Ha CHCTEME TEKYHIero M HTOTOBOTO KOHTPOJIS 3HAHUM.
Texymmii KOHTPOJIb 3HAHUNH HEOOXOIUMO BECTH MPU MPOBEpKe OJAHKOBOTO TECTUPOBAHUS, I/I€
OLICHMBAETCS MPAaBUIBLHOCTH OTBETOB, MpH IIpUEME OTYeTa MO JIabopaTOpHBIM paboTawm,
BKJIIOYAIOIIETO OIIEHKY YPOBHs BBINOJIHEHUS Ja0OpaTOpHOM paboThl, NMPH OLEHKE Y4acTUs
CTYJEHTa B TUCKYCCHH.

B pamkax mpaxmuueckoii nod2omoeku CTYAEHTOB NPOQPECCHOHATIBHBIE HABBIKH
dbopmupyrorcss mpu paboTe € pacTBOpamMH pa3IUYHBIX XUMHYECKHX BEIIECTB, MPOBEACHHUU
pa3IMYHBIX OIBITOB, BBIIOJIHEHWU CHUHTE3a HWHIWBHUYaTbHBIX OPTraHUYECKHX BEIIECTB, HX
ounctku paznuuHbiMu  Metonamu (TCX, pekruduxanmoHHas meperoHka, BO3TOHKA,
MEPEeKPUCTAITN3AIINSA), YCTAaHOBICHUHN WX (prusmueckux xapakTepucTHK (Tyy, Ty, TOKa3aTensb
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npesnomMieHus, Rg), TpUrOTOBIEHUH PAcCTBOPOB, IMPH OCBOECHUU METOJOB KOJUYECTBEHHOIO U
KayeCTBEHHOI'O OIpeneseH s, GOpMHUPOBaHKE MOHATUITHOTO anmapaTa, TOHUMaHHUe MPUHIUIIOB,
3aKOHOB M METOJOJOTUM XUMHUU TMPOUCXOJUT B paMKax ITUCKYCCHUU, pa300pOB KOHKPETHBIX
CUTYallHU.

CamocrosTenbHas pabota HEOOXO0MMa B MPOIIECCe U3YYEHUS! Kypca, OHA TMPOBOJUTCS IO
rpadguky TOI PYKOBOJACTBOM mpenojaBatens. CamocTodTenbHas padoTa CTYACHTOB IIpH
W3YYCHUU TUCHHUIUIMHBI «XUMUS» BKIIOYACT: MPOPAOOTKY KOHCIIEKTA JICKIIHA; MOATOTOBKY K
71a00paTOpHBIM pabOTaM; BBHINOIHEHUE KOMITBIOTEPHOTO TECTUPOBAHMSI C TIOMOIIIBIO M1aT(HOPMBI
Moodle; nanucanue pedepara Mo npeIOKEHHBIM TEMaM; HU3YUYCHUE MATEPHAIIOB, BBIICICHHBIX
JUISL  CaMOCTOSITENIbHOM  TMpOpaOOTKH; BBHINOJHEHHE JIOMAIHEro 3a/JaHus; MpopabdOoTKy
JCKIMOHHBIX ~ MaTepuaioB MO ydeOHWKaMm. B  mporecce CcamMONMOATOTOBKH — CIIEAYyeT
OPUEHTHUPOBATHCSA HA COAEPKaAHUE PaA3/Ie)IOB Kypca.

B xaxzaoM cemectpe IpeaycMOTpeHa IPOMEXYTOYHAs aTTECTAlUs B BUIE K3AMEHA.
Oco0eHHOCTH OpraHu3anu 00pa3oBaTeIbLHOIO0 Mpouecca JAJsi JUIl ¢ OTPAHUYEHHBIMH
BO3MOKHOCTAMH 310POBbSI U HHBAJIHI0B

- UCIIONIb30BaHWE  HMHIUBUIYyaJbHBIX  rpa@ukoB  0oOydYeHHs U cJauu
AK3aMCEHAIIMOHHBIX CECCH;

- OpraHM3anys KOJUIEKTMBHBIX 3aHATHH B CTYACHYECKUX TIpyHnax C LENblo
OKa3aHHs TOMOIIM B TMOJYYEHUU HHGPOpPMAIMM HHBAIUIAM W JIMIAM C OTrPAaHUYCHHBIMU
BO3MOYHOCTSIMH 3/I0POBbBS;

- MIPOBEICHUE UHANBUAYAIbHBIX KOPPEKLIMOHHBIX KOHCYIbTALMM U1l UHBAJIIUJIOB U
JIMILL C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMU 310POBbBSI;

- JUISL JII C OTPAHUYCHUSMH TO CIyXy i OOJIETYCHHUS YCBOEHHUs Marepuaia
MPEAyCMaTPUBAETCS MAKCUMAaJIbHO BO3MOKHASI BU3YyaIU3alus JICKUUOHHOTO Kypca, B TOM YHUCIIe
LIMPOKOE WCIOJIb30BAHME WJUIIOCTPATUBHOIO  Marepuaia, MYJIbTUMEAUNHON  TEXHUKH,
TyOnMpoBaHUE OCHOBHBIX TIOHSITHI U IMOJIOKEHUM Ha claiijax;

- JUIl JML C OTrPAaHUYCHHUSIMU II0 3PEHMUIO IPELyCMATpPUBAECTCSA HCIIOJIb30BAHUE
KpPYIHOMACIITA0HBIX HATJISIIHBIX TOCOOMIA;

- YBEJIIMYCHUU BpPEMEHM HAa TOATOTOBKY TMpPH MPOBEICHHH TEKYIIEH U
IIPOMEKYTOUYHOM aTTECTALUN.

6. YuyeOHO-MeTOaUUYecKOe oOecneyeHHe CAMOCTOSITENIbHOH PadoThl CTYAeHTOB.
OuneHouyHble cpeacTBa [JIsl TeKylIero KOHTPOJSA YCIeBaeMOCTH, IPOMEKYTOYHOI
aTTeCTAIlMU N0 UTOTaM OCBOEHUS THCIUTIIMHBI.

1 cemectp

Peanu3anus naHHOM y4eOHOM IUCHMIUIMHBI NIpeAycMaTpUBaeT cleayromue (GpopMbl
OpraHu3aIlul CaMOCTOATEIBHOIN paboTHI CTY/ICHTOB:

1) BHEAyJAUTOpHAsl CaMOCTOsATeNbHas palboTa (HMOArOTOBKA K JUCKYCCHUSIM U
TECTHUPOBAHUIO, TOJATOTOBKAa K BBHIMOJHEHUIO JIA0OPATOPHBIX paboOT, pelIeHne 3amad Hu
yIpaXHEHUH);

2) ayIUTOpHAs  caMoOCTOsiITeNIbHAasg  paboTa, KOTOpash  OCYIIECTBISETCS  MOJ
HEMOCPEACTBEHHBIM PYKOBOJICTBOM IIperojaBatens (yd4acTHe B JUCKYCCHUH, BBITIOJHEHUE
3alTAaHNPOBAHHBIX XHMUYECKHUX OIBITOB);

Lenbp camMoCTOATENBbHOM pabOThl CTYACHTOB — HAy4YyUTh CTYJIEHTa OCMBICIEHHO U
CaMOCTOSITENTFHO paboTaTh C y4eOHBIM MaTepHajoM, 3aJ0XKHTh OCHOBBI CaAMOOPTaHU3AIUH M
CaMOBOCIIUTaHMSI C T€M, YTOOBI IPUBUTH YMEHHUE B JalbHEHIIIEM HENPEPHIBHO MOBHIIATH CBOIO
KBaJIM (DUKALIHIO.

BHeaynutopHas camocTosTeNnbHas padoTa CTyAEHTOB IO AUCHUIUIMHE 3aKII0YaeTcs B
CJIEAYIOIIEM:

1) [POYUTATh K JAHHOW TeMe PEeKOMEHyeMble pa3/iesibl YUeOHUKOB, METOUUECKUX
MOCOOMH 1 KOHCIIEKTOB JICKIIWH;
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2) HaMMCcaTh KOHCIEKT K JAHHON TeMe COTJIACHO CITUCKY MPEIOKEHHBIX BOIIPOCOB;

3) MOATOTOBUTHLCS K BBIMOJIHEHUIO JIA0OpAaTOPHOW pPabOThI MO PEKOMEHIyEeMOMY
PYKOBOJICTBY M YaCTHYHO O(QOPMHTH OTYET B TETPAAU IS JTaOOPATOPHBIX pabOT MO JaHHOU
TeME;

4) pPELINTh 33aJaHHbIEe MO TeME 33/la4l W YHPAXKHEHUS B IJIEKTPOHHOM Kypce Ha
mwiargopme Moodle.

AynuTopHas CaMOCTOATENbHAs paboTa peanu3yercs Hpu MPOBENEHHH JTa00opaTOPHBIX
3aHATUN U BO BPEMs UTCHHUSI JICKIIUI.

Texymui KOHTPOJIb IPOBOJUTCS B XOJI€:

1) BBITMIOJTHEHHS TECTOBBIX 33JaHMIA;

2) y4acTHs B AUCKYCCUU U MHTEPAKTUBHOM UTPE IO 33JJaHHOH TeMe;

3) MPOBEPKHU NMUCbMEHHOTO OTUYET B TETPaau IS Ja00paTOPHBIX padoT MO 3alaHHOM
TEME;

4) KOMITBIOTEPHOT'O TECTUPOBAHUS ¢ TIoMoIIibio tiatdopmsr Moodle.

[Ipomexyrounass arrectamusi (dK3aMEH) NPOBOAUTCA B (OpME YCTHOTO OIpoca
CTY/ICHTOB I10 OWJIETaM.

CaMocrtosiTennbHast paboTa CTYACHTOB TOJKPEIUICEHA  Y4eOHO-METOJUYECKHM U
WH(GOPMAILIMOHHBIM 00€CIIeYeHHEM, BKIIOYAIOIINUM YYeOHUKH, Y4eOHO-METOJUYECKHE MOCcoOus,
KOHCIIEKTHI JICKITNH, THTepHET-pecypchl, 3IEKTPOHHBIM KYpCOM «XUMHUS JJisi OUOJIOTOB (001Iast
U HeopraHuueckas xumus)» Ha 1iathopme Moodle, pacrmonokeHHBIM 1O  aapecy:
https://course.sgu.ru/course/view.php?id=825

JUis nuI ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 370POBbsS  (C1a0OCIHBIIIAIIMX W JIp.)
TEKYIIMA KOHTPOJb YCIICBAGMOCTH W IPOMEKYTOYHAS AaTTECTAI[Us MOXKET IPOBOJTUTHCS B
MUCbMEHHOU (hopMe.

Ilepeyennb JadopaTOpHBIX padoT

CKopocTh XMMHUYECKUX peakluidi. XMMUYECKOE paBHOBECHE.
CaoiicTBa pactBopoB. Yacts 1.

CsoiicTBa pacTBOpoB. HacTts 2.
OKHCANTENBHO-BOCCTAHOBUTEIbHBIE peaku. Kucaopon.
["ayorens! 1 UX coeMHEHUS.

Cepa u ee coeTMHEHHUS.

A30T 1 ero coeAMHEHUsI.

NoakowhE

IIpuMmepsI 3a1aHNH 1JI51 TECTOBOI0 KOHTPOJIS

Tema «Ckopocmb Xumuueckux peakyuil u Xumuieckoe pagnosecuey
1. Bo ckombko pa3 YBEIMYUTCS CKOPOCTb XUMHYECKOM peakuud NpHU YBEIUYEHHUH
temnepatypbl Ha 30°C, eciu TeMnepaTypHbIit KOO)QUIMEHT CKOPOCTH PeaKIiu paBeH 47
1) 4 2) 16 3) 64 4) 120 5) 12
2. Bo ckonbKko pa3 yMEHBIIUTCS CKOPOCTh MpsiMoii Ta3oBoit peakuuu 2NO + O 5 2NO, npu
pa30aBIeHNH CMECH pearupyrolux ra3oB B 3 pa3a HHEPTHBIM ra3oM?
1)3 2)6 3)9 4) 18 5) 27
3. Kakue u3 BemecTB HaJlIO BBECTH B paBHOBECHYIO cucreMy Hy + I S 2HI, 4ro0b1 ciBuHYTH
paBHOBECHE B HalpaBJIEHUU 0OpaTHOM peakiun?
1) Bomopon 2) non 3) nos10BOI0pOA
4. Cpenu IpuBEICHHBIX, BEIOEpUTE (PAKTOPHI, KOTOPHIE BIUSIOT HA CKOPOCTH XUMHUYECKOM
peaxkiuy, HO He BJAMSIIOT Ha MOJI0KEHNE XUMUYECKOTO PaBHOBECHSI:
1) KoHIIEHTpaIMs UCXOAHBIX BELECTB 2) IpUCYTCTBHE KaTalnu3aTropa
3) mpupoa pearupyrorx BemecTB 4) remmeparypa
5) B cucteme 2CO(yy + Oy S 2CO;y() + Q paBHOBecHe OyeT CMEIAThCS B CTOPOHY NMPOTYKTOB
peaKuy Npy CIETYIOIUX YCIOBUSX:
1) nobaBnenue 2) yBenu4yeHUe 3) yMEHbILIEHUE 4) yBenu4yeHue 5) BBeneHHE
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CO, o0BeMa aBJICHUS aBJIICHUS KaTaJin3aTopa

Tema «Cesoiicmea pacmeopos. Yacmyp 1
1. Kakue BemiecTBa OyayT XOpOIIO pacTBOPUMBI B OeH3071e?

1) CeéHua 2) K;SO,4 3) HNO3 4) J,
2. KakoBa MoJisipHasi 107151 3TUJIOBOTO CIIUPTa B pacTBope, coaepsxkaiiem 69 r cniupra u 108 r Boabl ?
1)0,2 2) 0,25 3)0,3 4) 0,15

3. Kak u3meHuTcst 00beM pacTBOpa B CPABHEHHUH ¢ CyMMapHBIM 00bEMOM HCXOJIHBIX BEHIECTB, eciu Q
pacTBopeHus OoJbie HyIs?
1) yBenmautcst 2) HE U3MEHUTCS 3) yMEHBIIUTCS

4. Konnenparust noHoB Hatpus B 0,2 M pacTBope cynbdarta HaTpHs paBHa (MOJIb/M):
1) 0,1 2) 0,2 3) 04 4) 0,6

5. UemMy paBHa KOHIICHTpAIIUS HOHOB BoIopoaa (Momk/n) B 0,1 M pacTBope YKCYCHOM KHCIIOTHI, €CITH €€
cTeneHb gucconuanuu o = 1 %?
1) 0,1 2) 0,01 3) 0,001 4) 0,0001

Tema «Ceoiicmea pacmeopos. Yacms 2»
1. Kakue U3 nepeqyncieHHbIX COJeH MOABEPratoTCs TUAPOIU3Y?

1) KNO; 2) CaCl, 3) NaNO; 4) CH;COONa 5) NaCl 6) NH.CI
2.Yemy paBen pH pactBopa B 1 11, koToporo coaepxkutcs 0,04 r runpoxcuaa HaTpusi?
1) 3 2) 4 3) 10 4) 11
3.YT00BI rHAPOIN3 COMU MTPOTEKAT B MEHBIIIEH CTETIeH!, HEOOXOANMO paboTaTh
1) npwu BbICOKO# 2) TP HU3KOM 3) C HACBIICHHBIM 4) ¢ pa30aBJICHHBIM
TeMIiepaType TeMIiepaType pacTBOpoOM pacTBOpOM

4. PactBopumocTts conu A,B paBHa 1:10° Momb/11. Omnpenenuts [1P sToro Bemecrsa.

1) 4+10°° 2) 1.10 % 3) 1+10°° 4)4+10°
5. Cpeny BOJHBIX PaCTBOPOB MEPEUMCIEHHBIX BEMIECTB yKa3aTh Te, pH KoTophix Oosbiie 77
1) Na,SO; 2) AICl3 3) CH3;COONH, 4) Na,CO3

Tema «Cmpoenue amoma u nepuooudecKkas cucmemay
1. Ilo kakoii ¢Qopmyne MOXHO paccuuTaTh MAaKCHMaJIbHOE 4YHUCIO JJIEKTPOHOB Ha

HHEPreTUYECKOM YPOBHE B aToMe?

2) n? 3) 21+1 4) 2(21+1)

2. CKOJIBKO aTOMHBIX OpOHTael TEOPETHUECKHU CYIIECTBYET B aTOMe Bogopoza?

2)2 3)3 4)4 5)1

3. Kakoii u3 aToMOB uMeeT HauboJblIee 3HaueHUE MEPBOT0 MOTEHIMaIa HOHU3AIH?

2) 1s%2s! 3) 1s%2s%2p* 4) 15%2s°2p° 3) 15%25%2p?

4. Kakue u3 yka3aHHbIX HA0OPOB KBAHTOBBIX YHMCEN JIEKTPOHA B aTOME SIBIISIOTCS
pa3pereHHbIMH?
1) n=3, I=1, m=1 3)n=3,1=2, m=1 5) n=1, I=1, m=0
2)n=4,1=2, m=-1  4)n=3, |I=1, m;=2 6) n=2, 1=2, m;=0

5. ATombl yrieposia u KpeMHHSI UMEIOT
1) oqrHAKOBOE YHCIIO DJIEKTPOHHBIX 2) OIMHAKOBOE YHCIIO TIPOTOHOB B SIIPE
YpOBHEU

3) OIWHAKOBLBIC palyChl aTOMOB 4) OANHAKOBOC YHCJIO BAJICHTHBIX JJICKTPOHOB
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Tema «Xumuueckan cesa3v»

1. I[OJ'ISI KOBAJICHTHOCTH CBA3U YBCIUYNBACTCA B PALY
1) KF-NaF- 2) CsF—-NaF-KF-RbF 3) NaF-KF-RbF-CsF  4) CsF—RbF-KF-NaF
RbF-CsF

2. KpaTHblie cBs3H NPUCYTCTBYIOT B MOJIEKYJIaX
1) H,SO4 2) Cl, 3) SiF, 4) CO,

3. Ilpu ocymiecTBiIeHUN SP-THOPUIU3AIMH BaJICHTHBIN YTOJI PaBeH
1) 90° 2) 120° 3) 180° 4) 109°28'
4. ®opMy NPaBUIBLHOTO TETPadApa UMEIOT MOJIEKYJIbI M HOHBI

1)CFy  2)NFs 3) NH," 4) NO; 5) BF,

5. HpCI/IMYH_IeCTBeHHO OpHUCHTAOUOHHBIC B3aHMOHeﬁCTBHﬂ OCYHIECTBJIAIOTCA MEXIY MOJICKYJIaMU
1) He 2) SO, 3) HCI 4) H, 5) CO,

Tema «Okucaumenvno-¢occmanogumenvhuie peakyuu. Kucnopoo. Ozon. Bo3oyx»
1. byner nu okucnsatecs noH NO, nepmanranat-uonom MnO, B kucioii cpene?

¢ °MnO,/ Mn**=1.51 B; ¢ °NO; /NO,; =0.94 B

1) Het 2) na
2. Kakue 351eMeHTbI IPOSBIISIOT OCTOSIHHYIO CTENIEHb OKUCICHHS B CBOUX COEAMHEHUSX ?

HF 2) Cl 3)S 4) Na 5) Mg 6) C
3. Kakue TUIbl XuMUYECKOW CBA3H 00pa3yeT KUCIOPO B CBOUX COSAMHEHUSX ?

1) xoBasieHTHas1 HENOJIsIpHAsI 2) KOBaJICHTHAsI OJIsSIpHast 3) nonHas
4. C aToMamM# KaKuX 3JIEMEHTOB KUCIOPOJ] HE 00pa3yeT COeTuHEHU?

1) Cl 2) Sn 3) Ar 4) Au 5) He

5. CocTaBbTe ypaBHEHHE PEAKIIUH M YKAKUTE CYMMY KO3()(GHIIMEHTOB B PABON YaCTH YPaBHCHHUSI:
ZnS + O, - ZnO + SO,
1)4 2)6 3)7 4) 3

Tema «'anozennt u ux coeounenusn,
1. ATOM KaKoro u3 raJoreHoB XapaKTepu3yeTcs HauMEeHbIIeH 3Heprueil MOHUu3auuu?

1) ¢Top 2) xJ10p 3) 6pom 4) non

2. Kakast 3 KHCIIOT B BOJJHOM PacTBOPE SIBIISIETCS CAMOM CHITLHOM?
1) xnopHOBaTHCTast  2) XJIOPHCTAsI 3) xsopHoBarast 4) xsopHas

3. Kakue BemiecTBa pearupyroT ¢ XJIOpPOM HEOCPEICTBEHHO?

1) H,0 2) KI 3) N, 4) 0,

4. B xyopHo# Boje cyiectByet paBHoBecue Cl, + H,O S HCI + HOCI. Kakue Beriectsa
HE00XOIMMO J100aBHUTh K XJIOPHOIT BOJIE, YTOOBI CMECTUTh PAaBHOBECHE ITOU PEAKIIUH BICBO?
1) H,SO, 2) NaOH 3) AgNO; 4) NaCl

5. PaccraBbTe KOX(P(PHUIIMEHTHI METOJOM JJICKTPOHHOTO OajlaHCa B YPaBHCHUHU pEaKIUH U
MOJCYUTANTE
UX CyMMY B ero mpasoii yactu: Br, + Cl, + KOH — KBrO3z; + KCI + H,0
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1) 10 2)14 3) 16 4) 18

Tema «Cepa u eé coeounenun
1. CkobKO aTOMOB B MOJIEKYJIE CEPBI TP HOPMAJIBHBIX YCIOBUSX?

11 2)2 3)4 4)8

2. PacTBOpBI KaKUX BEIIECTB HEOOPATUMO MOTIIOMIAIOT XJIOp?

1) NaOH 2) Kl 3) H,SO, 4) NaCl

3. Kakue BemiecTBa pearupyroT ¢ KOHIIEHTPUPOBAHHOM COJIIHOM KUCIOTON C BBIICICHHEM
xJopa?

1) KMnO,4 2) PCls 3) KCIO; 4) MnO,

4. B xnopHoii Boae cymectByet paBHoBecue Cl, + H,O S HCI + HOCI. Kakue BemectBa
HE00X0UMO T0OABUTH K XJIOPHOH BOJIE, YTOOBI CMECTUTH PABHOBECHE ITOU PEaKIIUU BIIPABO?

1) H,SO4 2) NaOH 3) AgNO3 4) Nal
5. PaccraBpTe KOX(PQHUIMEHTH METOAOM 3JIEKTPOHHOrO OajlaHCa B YPaBHEHUU pEAKIUH U

HOJACYATANUTE
UX CyMMy B ero npasoii yactu: Cl, + KOH _fmax, KC| + KCIO; + H,0

17 2) 11 3)9 4) 13
Tema «Azom u ezo coeounenus)

1. 3JIeKTpOHHa}I KOH(l)I/IrypaL[I/ISI BHCIIHCT'O 3JICKTPOHHOTI'O CJIOS aTOMOB P-3JICMCHTOB Vv T'pyHIIbL
HEPUOANIECKOM CHCTEMBI MOXKET OBITh IPEJICTABICHA B BUIE 00IIEH (HhOPMYIIB:

1) ns’np* 2) ns’np® 3) np® 4) ns*(n-1)d* 5) ns

2. Kakyro npoCTpaHCTBEHHYIO KOH(DUTYPAIUIO HMEET HOH aMMOHMS?

1) xBagpar 2) 4-x yrojbHas UpaMuia 3) Tetpasap

3. B pe3ynpTaTe Kakux peakuui noay4yaercs a3otr?

1) (NHg)oCr07 ——>  2)NO+H, = 3)NHg+ O, =  4) Zn + HNO3 306 —
4. YeM MO>XHO OCYIIUTHh aMMHUaK?
1) HzSO4(KOHu) 2) NaOH (tB) 3) P,0s5 (tB)

5. CocraBwte ypaBHenue peakuun KMnO4 + KNO; + HySO4 — ... 1 ykakuTe cymmy

K03()PUIIMEHTOB B MPaBOW YaCTH ypaBHEHHUS
1) 8 2)9 3) 13 4)11 5) 12

Cnucok BONPOCOB [JIsl IK3aMeHa.

1.  Crexuomerpuyeckue 3aKOHbI (ITOCTOSIHCTBA COCTaBAa, KPATHBIX OTHOIICHUH, 00BEMHBIX
OTHOIIEHUH, ABOTaZipo) U UX COBPEMEHHOE COJEpKaHHE.

2.  3akoH coxpaHeHus marepuu U ABmkeHUs M.B.JIomoHOcoBa. 3aKOH COXpaHEHUS MacChl

BCIICCTB B XUM. PCAKIIHAX.

CKopocTh XMMHUYECKOH peakliuy. 3aKOH AEUCTBYIOLIMX Macc.

4. OHeprusi aKTUBAallMM pEAKIUU. 3aBUCUMOCTb CKOPOCTH pPEAKUHUHW OT MPUPOJBI
pearupyromux BeUECTB U OT TEMIIEPATYPBL.

w

5.  BnusHue xatanuzaTopa Ha CKOPOCTh peaklUU. | OMOTeHHBIN U reTepPOreHHbI KaTaln3bl.

6. OOparumocTh XUMHUYECKUX peakuuid. Xumudeckoe paBHoBecue. [Tpunnun Jle-Illarense.

7.  Knaccubukamus IHUCIEPCHBIX CHCTEM. XapaKTepUCTHKa pacTBOpoB. CrocoObI
BBIPAKCHUS KOHLIEHTPALlUU PACTBOPOB.

8.  Temnossie 3pdexThl nMpu pacTBOpeHHH TBePAbIX BemiecTB. ConpBaraius. Ousndeckas u
XUMUYECKas TEOPUU PaCTBOPOB.

9.  PacTBOpMMOCTH TBEpPIBIX BEIIECTB, JKUIKOCTEH M Ta30B B JKUAKOCTSAX. BrusHue Ha

PacCTBOPUMOCTD IMPUPOALI BEIICCTB, AABJICHUA U TEMIICPATYPHI.
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Teopus snexTponuTHueckoit nucconnanuu. Paboter Appenuyca u Kabmykosa. [Ipouecc
JUCCOLIMAIMU MOHHBIX BEIIECTB U MOJISIPHBIX MOJeKyJ. KOHcTaHTa qucconuanuu.
[TonsaTue cnadbIX, CPeIHUX U CUIBHBIX 3IEKTpoIUTOB. KoHCTaHTa nucconuanuu ciaadbix
ANEeKTPONUTOB. 3aKkoH pazbaBienus Octanpaa. CTyneH4aras JUCCOLUAIMS.

CreneHp  3JIEKTPOJUTHYECKOM  aucconuanuu. EE  3aBuCMMOCTE  OT  HPUPOABI
PacTBOPUTEIIS, IPUPOJIbI JIEKTPOJIMTA U KOHLIEHTPALUUA PACTBOPA.

PaBHOBecue 0cCagoK-pacTBOp; NPOU3BEACHUE PACTBOPUMOCTH TPYAHOPACTBOPUMOIO
3JEKTPOJINTA.

DnexTpoiauThUecKas auccouuanus Boabl. MoHHOe npousBeaeHHe Bonbl. Bomopoanslit
[IOKa3aTellb.

I'unponus coneit. CTeneHb U KOHCTaHTa THAPOJIN3a. 3AaBUCUMOCTD CTEIIEHU THIPOIN3a OT
KOHILIEHTPAllUK PacTBOPA U TEMIIEpaTyphbl.

OTKpbITUS, CBUAETEILCTBYIOIIME O CJIOXKHOCTU CTpoeHus aroMa. CocTaBHbIE 4YacTu
atoMa. YpaBuenue llpenenrepa, ocobenHoctu ero peueHus. BomHosast pyHkums.
OcCHOBHBIC TNPUHLHUIBI KBAHTOBOM MEXAHMKHU: a) KOPHYCKYJISPHO-BOJTHOBOW Iyaau3m
aneKkTpoHa; 0) mpuHUUI HeomnpeaenéHHocTu ['elizenOepra; B) MPHUHIMI KBaHTOBaHUS
JHEPTHUH.

OcHOBHbIE TPEJCTaBICHHUS O KBAaHTOBBIX YHWCIaX, UX ¢uzndeckuil cmbicia. Dopmbl
AJEKTPOHHBIX ATOMHBIX OpOUTaIeH.

[Topsanox 3amonHeHns aTOMHBIX OpOUTaNIel ANEKTPOHAMH, IPUHIIUIT MUHUMYMa SHEPTUH,
npaBwio XyHja. [Ipunnun [laynu; MakcuMaiibHasi EMKOCTh SHEPrETUYECKUX YPOBHEU U
MOAYPOBHEHN B aTOME.

DNEKTPOHHBIE CTPYKTYPhl AaTOMOB 3JIEMEHTOB PA3JIMYHBIX MEPUOAOB M IPyIIl; S—, P—,
d—, f— snmementsl. IIpoBai smekTpoHa.

[lepnonnueckuil 3akOH M Iepuoanueckas cucrema osnemeHToB J[[.M.Menneneesa.
Pa3BuTHe neprnoauveckoro 3aKoHa U ero coBpeMeHHast popmynupoBka (3akoH Mo3znn).
[lepyognu4HOCT M3MEHEHUS (U3NYECKUX CBOMCTB 3JIEMEHTOB (pa3Mepbl AaTOMHBIX
paauycoB, BEJIMYMHBI HMOHM3ALMOHHBIX IOTEHIMAIOB, CPOJACTBA K OJJIEKTPOHY U
AIEKTPOOTPHUIIATEIIHHOCTH).

OcHOBHbBIE XapaKTEPUCTUKH XUMUYECKOW CBSI3U (PHEprusi, AJMHA, BAJCHTHBIA Yrol).
MeTto/ BaleHTHBIX CBA3€H; MEXaHM3MbI 00pa30BaHNsl KOBAJEHTHOM CBSI3H.
HacpimmaemocTh 1 HanpaBiIeHHOCTh KOBAJIGHTHOM cBs3H. [loHsTHE O 0- , - U - CBA3SX;
KpPaTHOCTb CBSI3U.

[TonsiTe o rUOpUAM3AIMK DJIEKTPOHHBIX OpOWTallel; reoMeTpus Molekynl. BrusHue
HETOJCJICHHBIX 3JIEKTPOHHBIX IIap HA TE€OMETPHUIO MOJIEKYIL.

[TonsspHOCTH M MOJIAPU3YEMOCTH XMMUYECKOU CBSA3U. [[MIIOIBHBIA MOMEHT XMMHUYECKOU
CBSA3U U MOJIEKYJIBI.

WNonnas cBs3b. HeHanpaBieHHOCTh M HEHACHIIAEMOCTh HMOHHOW CBsi3u. (CTeneHb
KOBAJICHTHOCTH MOHHBIX COCIMHEHHM.

Bomoponnass  cBsizb.  MeEXMOJNEKYISpHbIE  B3aUMOJCHCTBUS:  OPHEHTAI[MOHHBIE,
WHIYKIIMOHHBIE, TUCIIEPCUOHHBIC.

Crenenp okwucneHus: s1aeMeHTOB. Oxucnutenn U BoccTaHoBuTenu. Kiaccuduxarms
OKHCJIUT.—BOCCTAHOB. PEAKLIIUN U COCTaBJICHUE UX YPABHEHUM.

Knaccudukanus OKHCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIUd U COCTAaBIEHUE WX
YPaBHEHUM.

Bonopoa. Ctpoenne atoMa 1 MOJIEKyIbl. PactipocTpanenue B mpupoje, noaydeHue, pus.
U XUM. cBOMCTBA. ['mapuasl. AToMapHbIi BOAOPOI.

Kucnopon. Ctpoenue aroma m Mozekyisl. PacnpocTpaHeHune B NMPHUPOAE, MOIY4YEHHUE,
¢u3. u xuM. cBoiictBa. Okcuapl. Posb KuCIOpo1a B IpUpo/IE.

O30H. Ctpoenue monekynbl. [lomyduenue, pu3. u xum. cpoiictBa. [Ipumenenue. Ponb
030Ha B aTMocdepe.
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34. Bo3nyx W ero cocraBHble 4acTu. [IpMHIMIT CKMKEHHS BO3IyXa; CBOMCTBA >KHUIKOTO
BO3/YyXa.

35. Tamorensl. CTpoeHue aTOMOB M MOJIeKyJ. PacmpocTpaHeHue B mpUpOAE, MOIyYeHUE,
¢Gu3. 1 XMM. CBOICTBA.

36. TamorenoBomoponsl. [Tomyuenue, hu3. U XuM. cBoOMCTBa ["aTIOr€HOBOAOPOIHBIC KUCIOTHI
U UX COJIH.

37. Kucnopoausie coenunenus xiopa. Oxcunsl 1 coorBercTByronye kuciorsl HClOy, dus.
U XuM. cBoictBa. CpaBHMTENbHAas XapaKTEPUCTHKA YCTOWYMBOCTH, KHUCIOTHBIX U
OKHUCJIUTEJIbHBIX CBOMCTB KUCIOPOIHBIX KUCIIOT XJI0pa.

38. Cepa. Ctpoenue aroma. Pacpoctpanenue B npupoje, auslIoTpomus, nojiydeHue, Gpus. u
XHM. CBOMCTBA CEPBHI.

39. CepoBogopos. CtpoeHne MoJeKyibl, Gu3. U XUM. cBoiicTBa. CepoBOJOpOIHAST KHCIIOTA,
Cyb(HIBI, PACTBOPHUMOCTb CYIb(GHUI0B B BOJE U KUCIOTAX.

40. Okcun cepol (1V), cTpoeHHe MOJEKYIBI, TOJYYeHHE, PU3. U XUM. cBokcTBa. CepHuUCTas
KHCIIOTA, CYyTb(UTHI.

41. Oxkcun cepol (VI), ctpoenne monekynbl. CepHast KUCIOTa, (GU3MUYECKUE U XUMHYECKHE
CBOICTBA, COJIH.

42. TlonydyeHue cepHOM KUCIOThI B IPOMBIIIIEHHOCTH.

43. OxucnuTenpHOE JIEHCTBHE pa30aBICHHOW, KOHIICHTPHPOBAHHOW CEPHOW KHCIOTHI Ha
METaJUIbl, HEMETAJIJIbl U CJIOXKHbBIE BELECTBA.

44. A3sor. Ctpoenue aroma u Monekynbl. [lomydyenue, ¢u3. u XuM. cBoiicTBa a3zora. Poib
a30Ta B J)KUBBIX OpraHU3Max.

45.  Ammmak. Ctpoenue Mosnekyisl. [lonydenune, pusnueckue u xummueckue cBoiicrsa. Conu
aMMOHHMSL.

46. Asortucras KHCIOTa, HUTPUTHL. [lomydenue, pus. 1 XMM. CBOWCTBA.

47. A3sotnas kucnora. Ilonmyuyenue, pu3. u xumM. cBoiictBa. Hutpartel, ux pazioxeHue Mpu
HarpeBaHUU.

48. Oxcuapl azota. Ctpoenue moiuekyd. [lonyuenue, puznueckue 1 XUMUUYECKHE CBOICTBA.

49. OxucIuTeNnbHOE JEeMCTBHE Aa30THOM KHUCIIOTHI PA3iIMYHBIX KOHIIEHTpPAIM HAa METaJUIbI,
HEMETaJlJIbl U CJIO’KHBIE BEIECTBA.

50. VYrmepon. Ctpoenne aroma. PacnpocTtpanenue B mpupoje, autoTponus, Gu3. U XHUM.
CBOMCTBA yriepoja.

51. Oxcun yraepoma(ll). Crpoenme wmonekynsl. I[lomydenue, ¢u3. W XUM. CBOWCTBA,
TOKCUYECKOE JIEHCTBHE.

52. Oxkcun yrinepoma(lV). Crpoenme wmonekynsl. Ilomydenue, ¢u3. W XHM. CBOWCTBA.
VYronbHas KucnoTa, kapooHaTsl. POTOCHHTES.

53. Meramsl. Pactipoctpanenue B npupozae. O0mas Gpu3nko-xuMudeckasi XapakTeprCcTHKa,
kiaccuukanus B TexHuke. CriocoObl MosTydeHus..

54. Meramnsl. X pusnueckue u XuMHYECKUE CBOMCTBA; Pl HAMIPSHKEHU METaJIJIOB.

55.  Meramisl. Pacnpoctpanenue B npupojae. CrocoOb! HOTy4YeHusI.

Mertannsl. Ilonoxkenue B nepuoguueckol cucreMe. DIEKTPOHHOE CTPOEHUE METaJlIOoB,
30HHAasI TEOPHsI, METAJUINYECKAasl CBS3b.

2 cemecTp
Peanu3zamust maHHOW y4eOHOW IUCHMIUIUHBI TPEIycMaTpUBAET cieayrome (Gopmbl
OpraHHU3aIi CaMOCTOSATEIbHON PabOThHI CTYAEHTOB:

1) BHEAyJAUTOpHAsl CaMOCTOsATeNbHAs paboTa (HMOArOTOBKA K JMCKYCCHSIM H
pedeparam, MOArOTOBKA K BBIMOIHEHHIO JJAOOPATOPHBIX pabOT, pelIeHNe 3a/1a4 U YIPaKHEHUH );
2) ayqUTOpHAsh  caMocTosiTeNbHas  paboTa, KOTOpas  OCYILECTBISAETCS  IOA

HEMMOCPCACTBCHHBIM PYKOBOACTBOM IIPEIIOAaBaTCIA (yqaCTHe B JOHUCKYCCHH, BBIIIOJTHCHUEC
3aIllJIaHUPOBAHHBIX XUMHUYCCKUX OHBITOB);
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Lenb caMocTOSATENbHONW PabOTHI CTYACHTOB — HAYYUTh CTYJIEHTAa OCMBICICHHO paboTaTh
HE TOJBKO C Y4YeOHBIM MaTepHalloM, HO M C Hay4HOHl HHQOpMaIUel, 3aJ0KUTh OCHOBBI
CaMOOpTraHU3allMl ¥ CaMOBOCIIHMTAaHUS C TEM, 4YTOOBI MPHBUTH YMEHHE B JaJbHEHIIEM
HEIPEPHIBHO MOBBIIIATH CBOIO KBATU(UKALIUIO.

CamocrosTenbHas padoTa CTyICHTOB 3aKII0YACTCS B CIETYIOLIEM:

1) COCTaBJICHHME OMNOPHBIX KOHCIEKTOB IO TEeMe, pa3JIMYHbIX BHIOB TaOIuUI]
(KOHIIETITYalTbHBIX, CPABHUTEIBHBIX BOIIPOCOB), TOUCK HHpOpMaIuu B cetu HTEpHET;

2) M3Yy4YEHUE JAOMOITHUTEIBHON JTUTEPATYPBIL;

3) BBINOJIHEHUE JIOMAIIHUX 3aJaHHid, TOATOTOBKY K KOHTpPOJILHOW pabore,
TEKYILEMY U HTOTOBOMY KOHTPOJIIO;

4) BEJICHUE «Ia00pPaTOPHOTO KypHAJIay;

5) pOBEJICHNE HCCleA0BaHUNi, 00paboTka M aHaluu3 MOJYYEHHBIX CBEJCHUM,

MIPE/ICTABJICHUE OTYETOB MO PE3YJIbTaTaM HCCIICIOBAHUS.
Texymuii KOHTPOJIb TPOBOJUTCS B XOJIE:

1) MPOBEPKHU JOMAITHHX 3aaHHH;
2) MIPOBEPKHU KOHTPOJIBHOM pabOTHI;
3) MIPOBEPKU «J1a00PATOPHOTO KYPHAJIA.

[TpomexyTouHas aTTecTanus MPOBOJUTCS B PopMe SK3aMeHa.

CaMocrosiTennbHasi  paboTa  CTYACHTOB TOJKpEIUICEHA  Y4eOHO-METOIUYECKHM U
WH(OPMAILIMOHHBIM 00€CIIeYeHHEM, BKIIOYAIOIIUM YYeOHUKH, Y4eOHO-METOJUYECKHE MoCco0us,
KOHCIEKTHI JIeKui, THTEpHET-pECYPCHI.

J11st T ¢ OTpaHUYEHHBIMHE BO3MOYKHOCTSIMH 37I0POBbS (C1a00CTBIIIANITUX H JIP.)
TEKYIIHA KOHTPOJIb YCIIEBAEMOCTH U TIPOMEKYTOUHAS ATTECTAIUS MOXKET IPOBOIUTHCS B
MMCbMEHHOU (hopme.

Tembl pedepaToB

1.benaxn
2. HyknenHoBbIe KHUCIOTHI

Bonpochk! TeCTOBOro KOHTPOJIA 3HAHUI

ATKaHbI, HUKIOAJKAHbI
IIponan
CH3-CH,-CHj3
becusernsiii raz, Ty, —42.1 °C. Cogmepxurcs B
OPUPOJHBIX M HEPTSIHBIX Ta3zax, oOpasyeTrcs mHpu
KpPEKHUHIe HEPTENPOTyKTOB.
Bxogur B cMecu ¢ OyraHoM B cocTaB OBITOBOTO
roproyero rasza. Ilpumensiercs kak NpoNeNsICHT B
a’p030JIbHBIX OATUIOHUMKAX.

1. CKoOJbKO TPOAYKTOB AUXJIOPHPOBAHUS MOXKET
00pa3oBaThCs U3 MpomnaHa?

a)l

0) 2

B) 3

r) 4

1) S

e) 6

2. Kakoii MexaHU3M peaKlHH 3aMELICHUS SBISETCA
XapaKkTEepHBIM JIJIsl Tporana’?
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a) PanukansHoe BrImika razono0sruu
0) DnexTpodriibHOE
B) HykneodpunbpHoe

3. Kakue BUibI ©30MEPUH BO3MOKHBI JUIsl ITporiaHa’?
a) IOBOPOTHAsL U30MEPUS

0) u3omMepust YriieBOJIOPOIHOM 1eNn

B) ONTHYECKasi U30Mepus

[Tapadun — cMech TBepabIX yrieBogopoaoB cocrtaBa CigHag — C37H76, mpumensiemas ajis
(bU3HOTEPANIEeBTUICCKOTO JICYCHUS HEBPUTOB.

1. K xakoMy THITy OTHOCSITCS YTJIEBOAOPO/IbI, BXOSIINE B COCTaB napapuHa?
a) AJIKaHBI

0) AJIKEHBI

B) AJIKMHBI

r) Hukoankanbl

2. YKaXHTe PEareHThl, ¢ KOTOPHIMH Mapa(uHbl pearupyroT B OTIMYUE OT APOMATUYECKHUX
YIJIEBOIOPOOB:

a) Auerunxuopun, AlCl;

6) Bry, hv

B) bpomoBoiopos

r) Bry, AlBr3

3. Kakwuie BuIbI HI30MEPUH HEBO3MOXKHBI J1s yriieBoopoaa CigHgo?
a) OnTuveckas u30Mepus

0) 'eomeTpuueckas nzomepus

B) M30Mepusi yrieBoJOpOAHON 1eTH

r) MexxkiaccoBas

AJKeHBI, aJIKUHBI

OtuneH (3TeH)

CH,=CH;
I'a3, Ty = —103°C. CnankoBaTblil 3amax, MaJlo paCTBOPUM B BOJIE, XOPOILIO B criupTe, a¢upe. B
MPOMBIIIJIEHHOCTH TOJYyYaloT MPH KPEKHWHI'€ HACHIIMIEHHBIX YIJIEBOJOPOJOB HEQTH. SIBiseTcs
POCTOBBIM TOPMOHOM M KOHTPOJIUPYET cO3peBaHUe (PYKTOB, MOSIBIEHUE y HUX OKPACKH;
UCIOJIb3YETCSI IPU MPOU3BOACTBE TEXHUUECKOTO CIIUPTA, STUIICHTIIUKOJIS, UIIPUTA.

1. Bo3moskHa 11 [U1s1 9T€HA TEOMETPpUUYECKast H30MEpHsi?

a) Jla
0) Her

2. C KaKkuMH U3 YCTBIPEX PCArcHTOB 3TCH HC pCarupycr:
a) HzSO4

6) AlCI;

B) BI‘2

r) NaOH

3. Uto oOpazyeT romMoJior 3TeHa — MporieH npu B3aumoaeicTeuu ¢ HBr B mpucyrctBun Hy05?
a) 2-Opomrmpomnan
6) 1-6pommponan

[epoten — yraeBonopon coctaBa CosHsp, mosydeH nmpu neperonke KUTauCKoOro BOCKa.
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1. YkaxuTe MOJOKEHHE NBOWHOW CBSI3M B MOJIEKYJIE LIEPOTEHA, €CIM CPEeAUu MPOIYKTOB €ro
okucieHuss KMnQO, B IpucyTCTBHM CEPHOM KUCIIOTHI €CTh KucaoTa ¢ 16 aromamu C B MoJieKyIe:
a)en — 10
6)en—20

2. Bo3moxHa 11 17151 1IepoTeHa MPOCTPAHCTBEHHAS U30MEpHs?
a) Her

0) 'eomeTpuueckas

B) OnTuyeckas

3. Vkaxure pE€arcHTbl, C MOMOIIBIO KOTOPBIX MOXHO Ka4C€CTBCHHO OTIHMYHUTH LHEPOTEH OT €ro
HUKIOAJIKAHOBBIX HU30MCPOB C HAIIPSIXKCHHBIMU LIUKIIAMU

a) Br;

0) 3% pactBop KMnO4

B) HBr

r) O3 (3aTeM rugposaus)
Myckaiyp

H-CgHy7 Cy3Hy7H
H H

ITooBOM aTTPaKkTaHT CAMKH JIOMAalIHEN MYyXHU.

1. YkaxuTe THUII TEOMETPUYECKOT0 U30MEpa ISl IPEJCTABIEHHOM CTPYKTYPBI:
a) E — uzomep

0) Z — u3omep

2. Kakoil Tl 1 MEXaHM3M peakluu Haubosiee xapakTtepeH g myckanypa? (Beibepure nuimb
OJIMH OTBET)?

a) SN

0) AE

B) AN

3. Kakue QyHKIMOHaANbHBIE TPYIIbl 00pa3yloTcs Mpu o30HOIM3e (peakius [‘appueca)
MyCKajypa ¢ MOCJIEAYIOUIMM I'HIPOIU30M BOSHUKILIETO MPOAYKTa?

a) AnpneruaHas

0) KapbokcunbHas

B) 'mapokcunpHas

Menen — anken cocraBa CzgHgp, OydeH NMpU TUPOTUTUIECKOM PA3TOKEHUU MUETHHOTO
BOCKaA.

1. IIpu o30HONM3E MENEHA C MOCIAEAYIOIIMM TUAPOIU30M IMOIYYEH OJUH MPOJIYKT PEaAKIUU C
HOpMaJbHOU 1enbio aToMoB C. Ykaxute nonoxenune C=C cBs3u.

a) en-1

0) en-15

B) eH-13

2. Bo3morkHa 11 119 MeJieHa TPOCTPAHCTBEHHAsI U30MEPHs?
a) Her

6) 'eomeTpuueckas

B) OnTnueckas
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3. Kakoii xmacc oOpraHMYECKHMX COEAMHEHHH oOpa3zyercs Npu TUApaTaldd MeJIeHa B
IPUCYTCTBUM KHCIIOThI B KAYECTBE KaTaau3aTopa?

a) Bropuunslii ctiupt

0) Keton

B) Tpernunslii ciupt

Apensl
benzon
BecuBeTHas )UAKOCTH cO crierupudeckum 3amnaxom, Ty, 80.1°C. Conepxurcs B
He(DTH M TIPOJYKTax ee rnepepaboTKH, KaMEHHOYTOJbHON cMoite. Mcnonb3yercs
KaK ChIpbe /ISl TIOJTYYCHHS MPOJTYKTOB MHOTOTOHHAXHOTO CHHTE3a, & TAKXKE KaK
PacTBOPHTEIIb. PazapaxkaeT KOXy, BIBIXaHHE B BBICOKHX KOHIICHTPAIIHIX
BBI3LIBAET
CyIOporu. XpOHHYECKUE BO3JCHCTBHUS NMPU HU3KUX KOHIICHTPALUSX BBI3BIBAIOT M3MEHEHUS B
KPOBH M KPOBETBOPHBIX OpPTraHaXx.

1. Kakoii paktop siBisieTcst 00s13aTeIbHBIM YCIIOBUEM apOMaTHYECKOT0 XapakTepa Oen3omna?
a) B IIUKJIE HAXOAUTCs 6 aTOMOB yriiepoja

0) BBIIOJIHAETCS MPABUIIO XIOKKEIS

B) MOJIEKYJIa yCTOWYHMBA K OKUCIIEHUIO

2. YKaXXuTe MoCie10BaTeIbHOCTh peakluii Mpy MOTy4YeHUN M-XJIOPHUTPoOeH3071a 13 OeH3oma.
a) XJIOpUpOBaHKE, HUTPOBAHHE

0) HUTpOBaHUE, XJIOPUPOBAHUE

B) OJTHOBPEMEHHOE HUTPOBAHUE U XJIOPHUPOBAHUE

3. benzon monBeprium AeicTBHIO XJIopa Ha cBeTy. Kakoe HEOpraHMuyecKkoe COeAMHEHHE
BBIJICTIIIOCH TIOMUMO O00pa30BaHUs OPTraHMYECKOTO POAYKTa?

a) HCI 6) H,O

B) H> I') HEOpPraHMYECKOe COECMHEHNE HE BBIJIEISIETCS

I'enrren-5-munann-1,3-6en3ou (1-gpernn-5-renren-1,3-aunn)

C=C—C=C—CH=CH—CH3

VYrneBogopoa, BCTpeYAIOMIMICS B BBICIIUX TIpHUOKax,
CJIO’)KHOIIBETHBIX M 30HTUYHBIX PACTECHUSIX.

I. Vkaxure peareHT, C IOMOIIBKD KOTOPOrO JaHHBINA
YIIEBOIOPOA MOXKHO OTIMYUTH OT €ro u3omepa 7-peHun-
3-rerrren-1,5-nuuHa:

Bacunex cunuint

CH,-C=—=C—CH=CH—C=—7=CH

a) OpoMHas Bojia

6) 3% pactBop KMnO4
B) [Ag(NHs),]OH

r) H,0 (Hg™)

2. VKaXuTe TUN peakiuii, Haubojee XapakTepHBIX Ul MIECTHWICHHOTO IMKJIAa MOJEKYbl 1-
¢dennn-5-renten-1,3-aunHa:
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a) AE

0) SE

B) OkucIieHue

S — 3aMelleHne

A — nipucoeIMHEHUE

3. YkaxuTe HampaBlieHHE ICKTPO(PMIBHOrO 3aMemieHus moj AciictBueM Br2 (karamuzarop
FeBr3) B mectuunernom mukie 1-gpenun-5-renten-1,3-aunna:

a) — opTo
0) — meTa
B) — Mmapa

["anoreHo3zamenieHHbIE YTIEBOIOPOIbI, CIUPTHI, (DEHOIBI

Xn0opodopM (TpUXJIOpPMETaH)

CHCls
becuBerHasi, mpo3pauHasi MOJBHKHAS JIETy4as TsDKENas KUAKOCTh C XapaKTEPHBIM 3alaxoM U
CIIQJIKUM JKr'yduM BKycoMm. [lapel Xjopodopma He BOCIUVIAMEHSIOTCS W HE B3PBIBAIOTCS.
Tiun. 59.5-62°C. IInotHOCTH 1.474-1.483.
o 1985 r. xnopodopM NpuUMEHsUIM B KadecTBE CPEICTBA JUIS MHTAJSIIMOHHOTO Hapko3a. B
HACTOsIIee BpeMs XJI0po(opM NCTIOIB3yeTCs TOJIBKO IS Ta0OPaTOPHBIX paboT, a B MEAUIIMHE B
CBSI3U C €T0 Pa3pakalolIiM BIUSHUEM Ha KOXY — JUIS HAPYKHOTO IPUMEHEHHUS.

1. OxapakTtepu3yiite cBoiicTBa XJ0podopma Kak paCTBOPUTEIIS:
a) TOJIIPHBIHI 0) HETIOJIAPHBIN B) IPOTOHHBIN T) alPOTOHHBIN

2. N reaeparuu kapoena (CCI2) u3 xinopodopma HEOOX0IUM peareHT:
a) C12 6) HCI B) NaOH r) CO2

3. Ilpu HenpaBUIBHOM XPaHEHHUH XJIOPOPOPM MOKET OKUCISATHCSA KHCIOPOIOM BO3IyXa J0:
a) pocrena C1,C=0 6) CO, u H,0O B) HCOOH r) HCHO

Huokcus (2,3,7,8-TeTpaxiopan0eH30IUOKCHH )

Cl o) Cl

Cl @) Cl

CunpHelmMi  cynepakoTokcHkaHT. OOpaszyercs Kak MOOOYHBIH MPOAYKT B HEKOTOPBIX
IPOMBIIUIEHHBIX Tpolieccax. B mpupone BO3HMKAeT Ha MecTe 3arpsA3HEHHs] (eHOoNaMH WU
XJIOpOM. Beizensiercs mpu ropeHuu NOJIMBUHWIXJIOPHA.

1. U3 kakoro moJympoayKTa OpPraHHYecKOro CHHTe3a Haubojee jerko obpasyercsa 2,3,7,8-
TETPaXJIOPAUOEH30AUOKCHUH?

a) 2,4,5-tpuxaopdenon 0) 2,4,6-TpuxsopheHomn

B) 3,4-nuximopdeHon r) 3,5-nmuxnopheHon

2. Ilo kakoil NpUYMHE JUOKCUHBI SIBJISIOTCS YPE3BBIYATHO YCTOMYHUBBIMU K PA3JIOKEHUIO?
a) HAIMYKME JMOKCHHOBOTO (pparmeHTa

0) HalM4YMe apOMaTHUECKUX KOJIELl, CB3aHHBIX C 3JIEKTPOHOAKIENTOPHBIMUA aTOMaMU

B) HAJIMYKME YETHIPEX aTOMOB I'ajloreHa

T') HaJIM4Ke HEMOIEICHHBIX AIEKTPOHHBIX Map Ha aTOMAaxX KHUCJIOPO/a U rajoreHa
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3. HM30aBUThCS OT CIEOOBBIX KOJIMYECTB ITUOKCHMHA B OKPYXKAIOMIEH cpele MPaKTUYEeCKH
HEBO3MOXKHO. [Ipemnoxknute peareHT 1yt 00e3BpeKUBaHUS OOJBIINX KOJTHMYECTB JHOKCHHA.

a) COoJIsTHasA KUCJIOTa 0) xapOoHAT HATPUS

B) HaTOIAT HATPHS I') BOJHBIN pacTBOp aMMHUaKa

Anbaerusipl, KETOHBI, KAPOOHOBBIE KUCIIOTHI M KX TIPOU3BOHBIC, YTIIEBOIBI

Myckan

H3C

Beinensiercs u3 kene3 camia MYCKYCHOM
Kabapru W  MHPOKO  HCHOJB3YyeTCs B

nappoMepud B KadecTBE  JTYLIMCTOrO MyckycHas kabapra
BEIllECTBA U (pUKcAaTOpa 3araxa.

1. Kakoe 4uCI0 aTOMOB yriiepojia B COCTOSIHUH Sp3 THOPUAN3AIMU COACPKHUT MyCKaH?
a) 16
0) 14
B) 15

2. Ilpu peiicTBUM Ha MyCKaH I'MIPOKCHJIAMUHA TIOJY4YalOT COOTBETCTBYIOIIMM OKCUM, KOTOPBIH B
KHCIIOW cpelle IperepreBacT IEperpynnupoBKy C pacumypeHueM mukiaa. Hazosure 31y
NEPErPyNIUPOBKY, KOTOpas B IPOMBIIUICHHOCTH IIO3BOJISET IOJYy4aTb KalpoJIaKTaM,
MOJIMMEPU3YIOIIUICS B BBICOKOMOJIEKYJISIPHBIN MTOJIMKAIPOaMHUI.

a) /lembpsiHOBa

0) [lunakonuHoBas

B) bexmana

3. Kakoro tuna peakiuu XapakTepHbl JJs1 KapOOHWIBHON IPYIIIBl MyCKaHa:
a) HyKJIeo(DUIIbHOE TPUCOCTNHEHNE

0) HykJIeo(UIbHOE 3aMelIeHNe

B) 2JIEKTPO(PHIIBHOE 3aMEIleHNE

[ubGeTon

O

1. Kakue u3 peakuuii Oyayt nporekats no kpatHoit (C=C) cBs3u nubetona? /laiite oTBeT B Bujae
MOCJIEIOBATEITLHOCTH OYKB.

a) bpomupoBaHue Ha CBETY

0) HutpoBanue paz6. HNO3 (12,5%) npu narpeBanuu non nasieHueM (peakius KoHnosanosa)
B) OKuCIIeHHEe HaIKUCIOTaMu B 3nokeul (peakuus [Ipunexaesa)

r) ['uaporanorennpoBanue

2. B peaknusax KOHJICHCAIMH ITMOETOHA C alleTABETHI0OM B KECTKUX YCIOBUAX (KHUCIas Cpena,
HarpeBaHue) UMEET MECTO:

a) aJIbJI0JTbHAST KOHJICHCAITUS

0) KPOTOHOBAsI KOHICHCAITUS

3. Hanuume nBoifHOM CBsI3U B MOJIEKYJI€ IMOETOHA!
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a) CHocoOCTBYET YBEIMUYCHHIO AaKTUBHOCTH
HACBIILIEHHBIMUA KETOHAMHU

0) cmocoOCTBYyeT YMEHBLICHHIO AKTMBHOCTH KapOOHWJIBHOW TpYMIBI IO CPaBHEHUIO C

HaCbhIIICHHBIMHU KETOHAMU

KapOOHHJIBHOM TpYyHmIbl IO CpPaBHEHHUIO C

B) HE OKa3bIBACT CYIIECTBEHHOI'O BIUSHUS HA aKTHBHOCTh KaPOOHWIBHOMN TPYIITIBI
AckopOuHoBas kucnora (y-Jlakton 2,3-neruapo-L-rya1oHOBOM KUCIOTHI)

HO Buramun C. benblii KpUCTAJUIMUECKUH MOPOLIOK C KHCIIBIM
OH BKycoMm. Jlerko pacTBOopuM B BOJE, PacTBOPHUM B CIIHPTE,
O _o HepacTBOpUM B 3¢dupe, OGenszomne, xmopodopme. T, 190-193°C
32 (pa3n.). Comepxurcsi B pacTeHUsX. Bbicokass KOHLEHTpauus B
H arogax 4€pHOU CMOpPOAUHBL. IIpUMEHSIOT BO BCexX Cilydasx, KOIraa
HO OH TpeOyeTcst JOMOJHUTEIbHOE BBEIEHUE 3TOI0 BUTAMUHA.

1. CkonpkO  aCHMMETPUUYECKHUX  aTOMOB
yIriIeposia IMeeTcsl B MOJIEKyJle aCKOpPOMHOBOM
KHUCIIOTHI?

a)l 62 B3 10

2. B peakumsix coyeoOpa3oBaHUsl acCKOPOHHO-
Basi KHCJIOTa BeIeT ce0s KaKk OJHOOCHOBHAs
KUCIIOTa, OTJaBas MPOTOH THIPOKCUIBHOI
rpymmsl npu C3. Yikaxure (pakTopsl, 00ycIoB-
JIMBAOIIME YKa3aHHbIC KUCIOTHbIC CBOMCTBA.

a) HaJTM4Ke eHINOIBHOrO (hparMeHTa

0) HaJIMYue MATHWICHHOTO KOJIbIIa

B) HAJIMYKME COMPSKEHUS C JAKTOHHON IpYyIIOoN
T') HAJIMYMEe aCCHMETPUICCKIX aTOMOB yIJIepoia

A = - Eme
Ar!", &
.

g

YepHas cMopoauHa

3. Vkaxunre pearcur, ¢ IIOMOIIbLIO KOTOPOIro aCKOp6I/IHOBy1-O KHCJIIOTY MOXHO IIEPCBCCTHU B

cIIeayromee COCAMHCHUEC

HO a) NaHCO3
OH 6) NaOH
o 0 B) F€,SO04
F) |2
O O
JEruIpoackopOMHOBAs KUCIIOTA
I'mroko3a
CH>0H [Tpumensiercs B MeUIIMHE B BUJE M30TOHUYECKOTO (4.5-5%) u
o) runepronnueckoro (10-40%) pacTBOpoB Ui TMOIOJIHEHUS
H,o  OPraHM3Ma LEHHBIM IHMTATENbHbIM MAaTEPHUAIOM, IOBBILECHHS
OH ? OCMOTHYECKOTO IaBJICHUSA KPOBH, CTUMYJIHUPOBAHUA ITPOILIECCOB
OH OH oOMEHa BeLIECTB, YCHJEHHS COKPATUTEIbHOW CepledHOM
OH MBIIIIIBI, PACITHPEHHS COCY/IOB.

1. C noMOIIIbI0 KAaKUX PEareHTOB MOXKHO JI0Ka3aTh, YTO IIFOK03a SBJISICTCS allbJOreKCO30ii?
a) Ag(NH3),OH; 6) NaHSOy; B) CH30H; r) NaBH4

2. O6bacuute npuunHy otcyrctBus B MK cmekrpe oOpasua kpucramindeckoil riarokossl (1)
MI0JIOCHI TOTJIOMIEHUS KapOOHMIBHOM TPYIIEI, a B pacTBope (2) — e€ Hanuuue. Jlaiite B Bamem
OTBETE MOCIIEA0BATENLHOCT U3 LU U OYKB.

a) CYIIECTBYET B IMKJIMYECKOM MoyareTaabHoi popme

0) cylecTByeT B paBHOBECHHU LIMKJIMYECKOM MOMTyalleTalIbHOM 1 OTKPBITON albJJOreKCO3HOH hopm
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B) CYIIIECTBYET B OTKPHITON (pOpMeE B BUJIE aJThOTEKCO3bI

3. YKa}KI/ITe, KakKue aucaxapuabl, BKIIOYAIOMIUE B KAYCCTBE MOHOCaxapnuaa riiroKk0o3y, ABJISAIOTCA

BOCCTAHABIIMBAIOIIUMHU.

a) MaJIbTO3a; 0) 1eu100M03a; B) Tperajgosa; I') caxaposa
AMUHBI, aMUIbI, HUTPUITBI
AeTUIXOJINH

AETUIXOIAH

YKCyCHas Kuciora?

a) HyKJICO(HUITbHBIN areHT 0) >NeKTPOUIBbHBINA areHT

Menuarop,

B) paJuKaJIbHbIA areHT

2. Kakue coequnenus Bol Obl He BRIOpAU IS CHHTE3a alleTUIIXOJTMHA?

a) ykcycHas kucnora B npucyrcteuu HC; 0) STUJIOBBIH APHUP YKCYCHOH KHCIIOTHI,

B) ATaHOJIAMUH; T') XJIOPUCTBIN METHII

3. OI[Ha nus3 peaKHI/IfI Ha MOAJIMHHOCTL allCTUJIXOJIMHA — KUITAYCHUC €TI0 C PACTBOPOM IICIOYH.

Yro nipu 3TOM HaOMHO1AeTCS?

a) OLIYyINAeTCs 3amax YKCYCHON KUCIIOTHI; 0) OILIyIIAaeTCs 3anax TpPUMETHIaMUHA
B) 00pa3oBaHUE HEPACTBOPUMOTO B BOJIC OCAJIKa; I') MOYSPHEHHE PEAKIIMOHHON CMeCH

PemanTanun (o-MeTniI-1-agaMaHTHIMETHIIAMUHA THIPOXJIOPH)

H;C._. _NH; benbiii kpucTammMyeckuii MOpOOK, TOPEKUK Ha BKyC. PacTBopum B

CH

CIIUPTE, TPYIHO - B BOJIE.

HCI OO6nasaeT MPOTUBOBUPYCHOW AKTUBHOCTBHIO. [IPUMEHSIOT C IENBIO
paHHEro Jie4eHuss M NpOQWIAKTUKUA TPUMINA U MEPUOJ SIHIEMHA.
OddexTuBeH B OTHOLIEHWH pA3IUYHBIX BUPYCOB rpumma A
(ocobeHHO H(deKTUBeH MO OTHOIIEHHIO K BuUpycy A2). Taxke
OKa3bIBaET AHTUTOKCHYECKOE MICWCTBUE TIPU TPHUIIE; BBI3BAHHOM

BHUpycoM B.

1. AMuHOrpynmna B peMaHTaJ1HE SABJIACTCS:
a) epBUYHON O) BTOPUUHOMN
B) TPETUYHOM T') peMaHTa/IUH — 3TO YETBEPTUYHAS COJIb

2. PeMmaHTaJiMH-OCHOBaHWE IO  CPaBHEHUIO C
STUIIAMHUHOM:

a) 0os1ee OCHOBHBIHN

0) MEHEe OCHOBHBII

B) 110 OCHOBHOCTH TaKOH K€

3. CKOJIBKO ITPOJIYKTOB MOHOXJIOPUPOBAHMS CO CBSI3bIO
C-Cl  TeoperMyeckH  MOXXHO  TOJYYUTh U3
pemanTaguHa’?

a)l 0)2 B3 N4 ms5 e6 x)ll

Crpenrornuy (Genblii CTPenTOIUI)

| BI/IpC rpHuIIa

»

MIPUHUMAIOLIHI
H3C H3sC CHj y4acTHe B Mepefade HEpBHOro umimyibca. Jlims
o A cr MEMIMHCKUX LENEH MCHONB3YIOT B BHIE COJIEH

\ /N\CH (4arme B BHIE XJIOPHIA). 3aMCI[JI${eTVC6pI[C‘IHLIC

o H,C—CHs 3 COKpAILIEHUS, pacUIupseT MepudepuiiHbe cocy-
JIbI, TIOHKYKAET apTepPHAILHOC W BHYTPHUIJIA3HOE

JIaBJIEHHE.
1. IIpu oOpa3oBaHMM alETHIXOJWHA UX XOJMHA U YKCYCHOW KHCJIOTHI, KAKYIO POJIb BBITIOJIHSIET
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3 2 o
. |

H2N ﬁ_N H2
5 6 O

AHTHOaKTEpHUaIHLHOE CPEJICTBO KOPOTKOTO JEHCTBUS.
1. KakoB THUI OpHEHTAallMM B  PEAKIHAX
anekTpoduiabHOro 3amemenus s 1) NH2 —
rpynnsl; 2) SO2NH — rpynnsr?

JaiiTe mocnenoBaTeNbHOCT, OYKB B BalleM
OTBETE.

a) OpTo — OpHeHTaLHs
0) Mera — opueHTanus e
B) Ilapa — opuenTanus Kurireunas majgouka

2. Kak Hyk1€0(MIbHBIN areHT CTPETTOLN/T;:
a) aKTHUBHEE aHWJIMHA

0) MEHEE aKTUBEH, YEM aHUJIMH

B) CPaBHUM C aHUJIMHOM

3. KauecTBeHHOH peakiiel Ha CTPENTOLH MOYKET CITY>KUTh!
a) oOpa3oBaHUE a30KPACHUTEIIS

0) peakiusi cepeOpsIHTO 3epKajia

AnmndaTndeckre aMUHOKHUCIIOTBI

['myramuHOBas KMCI0Ta (2-aMUHOTITYTapoBasl KUCJIOTA, 2-aMUHOIIEHTaHIMOBAs KUCIIOTA)

@) OH benblii KpHUCTaUIMYECKHU MMOPOIIOK KHUCIOro BKyca. Maio
pacTBOpUM B XOJIOJHOW BOJE; PacTBOPUM B TOpsiYed BOJE;
IIPAKTUYECKH HEPACTBOPHUM B CIIUPTE.
3aMeHUMas aMHUHOKHUCIOTA. YuyacTByeT B OEIKOBOM H
YIJI€BOJHOM OOMEHE, B OKUCIUTEIbHBIX MPOLIECCAX, CBSI3bIBAET

0O Y BBIBOJIUT U3 OpraHM3Ma aMMHaK, TOBBIIIAET YCTOMYNBOCTD K
TUIIOKCHH.
SBnsieTcst HeWpoMenuaTOpoM, CTUMYJIUPYIOIIUM mepenady Bo3OyxkaeHus B cuHarncax L[HC.
CriocoOHOCTh TNIyTaMHMHOBOM KHMCJIOTBI M €€ COJiell YCHIMBaThb BKYCOBBIE OIIYIIEHUS
MCIOJIb3YETCSI B MMUILEBOI MPOMBIIUIEHHOCTH.

HO
NH>

1. Kakoli cyMMapHBIi 3apsi] HECET MOJIEKYJIAa INIyTaMUHOBOM KUCIIOTHI Iipu pH 77
a) MOJIOKHUTENBHBIM  0) OTpULIATENbHBIA  B) HEUTPAJBHBIH

2. Kaxkast peakiust HauOoJiee BeposiTHa MPU HarpeBaHUU TIIyTaMUHOBOM KHUCIOTHI?
a) nekapObokcunupoBanue  0) 1€3aMUHUPOBAHUE
B) JAerujipaTanus r) 00pazoBaHue IMUKIMYECKOTO aMH/Ia

3. Kakas xapOokcuiabpHas rpyIia TTyTaMAUHOBOM KHCIIOTHl y4acTBYeT B 00pa30BaHUU MENTHIHON
CBsI3U B Oenkax?

a) COCeIHsASI C aMUHOTPYIIIION 0) ynaieHHast OT aMHUHOTPYTIITBI

B) PAaBHOBEPOSTHO r) B 00pa3oBaHWU TICTITUIHON CBSI3W YYacCTBYeT JIMIIb
aMUHOTPYIIIA ITyTAMUHOBOW KHCIIOTHI, HO HE €€ KapOOKCUIIbHBIE TPYIIITHI

MetnonuH (2-aMHUHO-4-METHATHOMACIISIHAS KHCIIOTA, 2-aMHHO-4-METHITHOOYTAHOBASI KHCIIOTA).
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(@) benblil KpUCTAIUIMYECKUN IOPOLIOK C XapaKTEPHBIM
3aI1axOM M CJIETKA CJIaJIKOBAaThIM BKYCOM.
S He3ameHnmasi aMUHOKHCIIOTa, HEOOXOAUMAsL JUI POCTa
HsC OH @30THCTOro OOMEHa B OPraHU3Me. Coz[epmvm IO JIBHK-
HYI0 METUJIBHYIO TPYIIly, 3a CYET KOTOPOM y4acTBYeET
NH, B OMOXMMHUYECKOM IPOLECCE NePEMETHINPOBAHMUS.

[TpumeHsieTcs mpU TOKCHYECKHX MOPAKEHUAX MEYEHH, XPOHMYECKOM alIKOroJM3Me, CaxapHOM
nuabere u ap. HasHauaroT s nedeHus: AMCTPOHUH, BO3HUKIIEH B pe3yibTaTe OEIKOBOM
HEJOCTATOYHOCTHU WM MOCIIE XPOHUYECKUX UH(PEKIIMOHHBIX 3a00IeBaHUI.

1. I'pynmoBoii peakuuei aMHUHOKHCIOT SBIsieTcs B3aummojelictBue ¢ coisimu meaum (II) ¢
00pa3oBaHUEM MAJIOPACTBOPUMBIX OKPAIICHHBIX COSUHEHUN. UTO MpH 3TOM NPOUCXOAUT?
a) OKUCJICHHE aMUHOKHUCIIOTHI; 0) 00pa3oBaHuE KOMIUIEKCHBIX COJIEH; B) KOHICHCAIUS

2. Ilpu cnnaBieHUM METHOHMHA CO ILEJIOYbI0 OOpasyercs coib 2,4-IUrHIpOKCUOYTaHOBOU
kucaothl. Kakue eiie coequHeHust 00pa3yroTcs B ’TOW KaUeCTBEHHON PeaKkIMi Ha METUOHUH?

a) Na,S; 6) CH3-SNa; B) NH;; F) CH3-S-CH3;

3. MetunmernonuHCyab(poHuIXI0pH T siBiseTcs: ButaMuHOM U. Kak ero nmomyunts n3 MeTHOHHUHA?
a) IeMCTBUEM COJITHOW KUCIIOTHI

0) nercTBHEM METHIIXJIOpUIA

B) JIefiCTBHEM CMECU CEpHON U COJITHOM KHUCIOT

T') ACWCTBUEM XJIOPUCTOTO Cynbdypuia

I'eTeponuKINYECKUE COEMHEHUS
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Kemnun (2-metnn-5,8-gumerokcudypo[4°,5°;6,7]-XxpoMoH)

OCHj

OCH; O

1. Kakoii (kakue) W3 IHUKJIOB B CTPYKTypEe KEUIMHA

SABIIAKOTCA apOMaTI/I‘-IeCKI/IMI/I?

a)l 6)2 B8)3

2. Tepmun "anmunaodoOHBIN" TPUMEHUM K:

a) pypanoBomy rerepodparMeHTy

0) Y-IUPOHOBOMY reTepopparMeHTy

B) O€H30JIbHOMY KapOOIMIKY

3. C Kak1uMH U3 PeareHTOB B3aUMO/ICUCTBYET KEJIUH?

a) CgHsMgBr

6) NH;

8) CHsCOONO;,

F) (CH3CO)20, SnCly
1) HNO,

[IpuponHoOEe coenMHEHUE, COIEpIKalleecs] B CEMEHaxX
pacTeHuss aMMu 3yOHas, KyJIbTUBHPYEMOIO B Halleu
cTpaHe. benblli MM crerka >KeJITOBaThIM IOPOIIOK.
Ucnonp3ytor npu OpOHXHUATHHOU acTMe,
CTEHOKap1H.

Awnaba3uH (3-(munepuui-2)-IupuIiuH)

1. Hukotru u anaba3uH SIBISFOTCS:

a) roMoJIoTaMu
0) uzomepamu
B) TayTOMEpamMu

/ \
ans

HaC
HUKOTHUH

SBnsercs anKanougoM, COIAEPKAIMMCA B PACTEHHH €XKOBHUK
6e3muctHel. [lo dapmakonornyeckum CBOMCTBaM OJU30K K
HUKOTHHY, IMTU3MHY. B ManbIX n03ax B BUAE T'MAPOXJIOpHIA
oOneryaer OTBbIKaHUWE OT KypeHusa. Mcmonb3yercs Kak
WHCEKTULU, KyJIbTUBUPYEMBII B Halllel cTpaHe. benblii wiu
ClIerKa  JKEITOBATBIN IIOPOLIOK. Hcnons3ytor  npu
OpOHXMAJIBHOHN acTMe, CTEHOKapIUH.

ExoBHUK Oe3IMCTHBIA

2. Kakoif U3 reTeponukinieckux GparMeHTOB

aHab0a3WMHa  TIPOSIBISIET  Ooyiee  CHIIBHBIC
OCHOBHBIE CBOWCTBA?
a) 1 (mUpuANMHOBBII) 0) 2 (munepuIuHOBBIN)

3. Kakoii u3 pCarcHTOB BSaHMOﬂCﬁCTByeT ¢ aHa0a3MHOM TOJBKO IIO ApOMAaTHYCCKOMY

(MUPUIMHOBOMY ) IUKITY?
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a) NaNH;
i
C2H5_O_ﬁ_CI
6) O
B) C,HsBr

r) nocienosarensHoe Aeiicteue H,0z, HNO3

BOl'[pOCLI IJIA l'[pOMQ)KyTO'lHOﬁ aTreCTalumn

Hucaxapuabl. BoccranaBiuBarole 1 HEBOCCTaHABIMBAIOIINE CaXxapa.

Tunbl XUMUUYECKUX CBS3EH B OPraHMYECKUX COCAMHEHUSX.

ComnpsiKeHHbIE JUEHOBBIE YTIEBOJOPOIbI, 0COOCHHOCTH CTPOCHUS M CBOMCTB.
I'mroxo3a, cTpoeHue, cBOMCTBA, OMOIOTHYECKOe 3HaYCHHUE.

AUETHIICHOBBIE YTIIEBOJIOPO/IbI, CIIOCOOBI OTYUYECHHUSI, CBOUCTBA, TPUMEHEHHE.
ben3oiinblil anbaerus, nosryyeHue, CBOMCTBA.

['eomerpuueckast n3omepusi. MeTo bl yCTAaHOBJICHUSI KOH(PHUTYpaluy H30MEPOB.
ApomaTtuyeckue anbIerubl U KETOHbI.

Kupsl, uX xXuMHUECKOE U OMoJOrnYeckoe 3HaueHue. Mplia.

10. Coeaunenus yriaeposia, UX 0COOEHHOCTU. Posb yriaepoIHbIX cCOeIMHEHUH B IPUPOJIE.
11. Tuoden u ero npou3BOIHBIE.

12. 3omepusi, BUIbI H30MEPUH COETMHEHUHN YIiIepoa.

13.TIpenenbHbIE YIIIE€BOAOPOABI, CIOCOOBI MOTyYSHHS, CBOWCTBA, TPUMEHEHHE.
14.TTuppon, cTpoeHue, CBOMCTBA.

15. Teopusa xumuueckoro crpoennsi A.M. BytiepoBa u ee nanpHeliee pa3BUTHeE.
16.IIpenenbHble 0THOATOMHBIE CITUPTHI.

17.TlupunuH 1 mypuH. Y4acThe UX IPOU3BOIHBIX B TOCTPOCHUH HYKJICHMHOBBIX KUCIIOT.
18. YrneBojpl, knaccupukanys 1 6M0JIOrHYeCcKOe 3HAYCHUE; YCTAaHOBJICHNUE CTPOCHUS.
19. OkcUKHCTIOTHI, TTOJTydeHre U cBoiicTBa. OCOOEHHOCTH o, 3,y ~-OKCUKHCIIOT.

20. dopmanbaerua, NoaydeHrue U MpuMeHEeHHe.

21. OnTudeckast ©30MepHsl. AHTHUIIOJNBI, TUACTEPEOMEPBI, PAIlEMAThI.

22. draneBble KUCIOTHI, CIIOCOOBI MOIY4YEHUs, CHHTE3bl Ha UX OCHOBE.

23. DTHIIOBBIH CIIUPT, TIOJTy4E€HUE U IPUMEHEHNE.

24.Peakuuu noauMepusanuu. [IpumeHenue B MpOMBIIUIEHHOCTH.

25. ApoMaTnueckue IByXOCHOBHBIE KUCIIOTHI, TOJyYeHHE U IPHMEHEHHE.

26. I nuuepuH, nonyyeHue u CBOMUCTBA.

27.3HaueHNe OPraHuIeCKON XUMHH B TEXHHUECKOM TIPOTpecce.

28. HempenienbHbIe 0JTHOOCHOBHBIE KUCIIOTHI.

29.Hadranuu u ero mpou3BoIHBIE.

30.CBoiicTBa apOMaTHYECKUX CHUCTEM, JIEKTPO(UIbHOE 3aMelleHne. DJIeKTPOHO-IOHOPHBIE U
AIIEKTPOHOAKIIETITOPHBIE 3aMECTHTEIIH.

31. HenpenenbHble JBYXOCHOBHBIE KMCIOTHL. LlMc-TpaHc- nzomepusi.

32.Moso4vHasi KHCIIOTA.

33.CoenuHenus yrieposaa, ux ocoOeHHOCTH. PoJb yriepoiHbIX COeIMHEHUH B TIPUPOJIE.
34. DTHIIEHOBBIE YTIIEBOAOPOIBI, CIIOCOOBI MOTyYSHHSI, CBOWCTBA, TPHUMEHEHHE.

35. IHAyKIMOHHBIN U Me30MEPHBINA 3P PEKTHI, UX CBSA3b C PEAKLIMOHHOMN CIIOCOOHOCTHIO COETMHEHUIH.
36. "amonanpon3BOIHBIC TTPEICTBHBIX YTIIEBOIOPOIOB.

37.1lupuanH U ero Npou3BOIHBIE.

38. MeTo1bI TOITydeH!sI ONTHYECKUX aHTUTIONOB. 3HAYEHNE ONTHIECKON N30MEPHH TSl OMOJIOTHH.
39. AMuHOKUCIOTHI. bronornyeckoe 3HaueHHEe, METO/IbI CHHTE3A.

40.PasukanbHbBIE PEAKIIH, IPUMEPHI.

41. AnudaTryueckue ajabAerubsl U KETOHBI, MTOJIyuyeHHe, CBOUCTBA, TPUMEHEHHE.

42. dypdypo, momydeHue u CBOWCTBA.

©CoNok~wWNE
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43.TIpou3BOIHBIE KUCIIOT, CIOCOOBI TIOTY4YEeHHSI, CBOHCTBA.

44, Opranudeckas XuMUs B PSAIY IPYTUX HAYK, CBS3h €€ C OMOXUMUEH.

45. TIsTH4IIeHHBIE TETEPOLUKITNISCKUE COSIMHEHHS, OOIIIE CIIOCOOBI MOMy4YeHUsI. APOMaTHYHOCTb.
46. Teopus HanpsHKEHUS LIUKIIOB, €€ COBpeMeHHoe nonnManue. Kondopmarius.
47.1Ipou3BOIHBIE KUCIIOT, CIIOCOOBI TIOJTY4YEHUS!, CBOMCTBA.

48.beH3oi1, ero CTpoeHUE U CBOMCTBA.

49.a- ¥ K- CBSI3H, OCOOCHHOCTHU CTPOCHHUS U CBOMCTB.

50. Llenmton03a, OCHOBHBIE HANIPABJICHUSI XUMUYECKON TIepepaboTKU APEBECHUHBI.

51. lnaMmuHOMOHOKapOOHOBBIE KHCI0ThL. OpHUTHH U JIU3UH, CBOICTBA, OMOJIOTHYECKAs POIIb.
52.Opranuyveckasi XUMHUs U YKOJIOTHYECKHUE MTPOOIESMBI.

53. AMUHBI KaK IPOU3BOIHBIE aMMHaKa. Peakiiuu ¢ a30TUCTON KUCIIOTOM.

54.Pubo3a, crpoeHne, OMOJIOTHYECKOE 3HAYCHHE.

55. AMuHbI. CHJla OCHOBHBIX CBOMCTB B 3aBUCMMOCTH OT XapaKTepa OPraHM4eCKuX pauKaioB.
56. Jluntnel, ki1accudukams, OMOJIOrHIecKas poJb.

57. MoHocaxapu/ipl, SIMMEPU3ALUST 1 MyTapoTauus o,-hopmbl.

58. bensoiinas KucIoTa, NOTyYeHHE U TPUMEHEHHUE.

59. /IBoitHast 1 TpoliHAas CBS3H, UX CTPOCHUE H OCOOCHHOCTH.

60.Anudarryeckue aMHHBI, CIIOCOOBI MOTYYEHUS U CBOICTBA.

61.HyxmneoduibHbie peakiiuu, MIPAMEpHI.

62.ApoMaTHUeCcKHe aMUHBI, UX 0COOBIC CBOMCTBA.

63.YKcycHasl KMCI0Ta, TIOJy4YE€HUE U CBOMCTBA.

64.BaneHTHOE COCTOSIHHE aTOMa yIiiepo/ia B MpelebHBIX YIIIEBOAOPOIaX.

3 cemecTp

CamocrodrenbHas paboTa CTyJEHTOB B 00beMe 54 4acoB MO AMCLUILUIMHE «XUMHS» B 3
CEMECTPEC MNPOBOAUTCA B TCUCHUC BCCTO IICpHOAa HU3YUCHUA IAUCHUIIIIWHBI. BHanIII/ITOpHaﬂ
3aKJII0YAeTCs] B YTEHUU U HM3YyYCHMM JIUTEpaTyphl, MOATOTOBKE K JEKIMSIM, B BBIIOJIHEHUHU
3aJIaHUIl  JIEKTOpa, WMHIWBUAYAIbHYI0 palbOTy CTyA€HTa B KOMIBIOTEPHOM KJIacce WM
6ubnuoreke. AyaUTOpHAs caMOCTOsITeNbHAas paboTa CTYJIEHTOB MOApa3yMeBaeT paboTy MHoOJ
PYKOBOJACTBOM TpernojaBareneil (KOHCYJIbTallMM M TIOMOIIb B TOATOTOBKE K KOHTPOJIBHOM
paboTe 1 NpH BHIOJIHEHUH JIOMAILITHUX 3a/1aHU).

Lenp camocTosITENbHOM pPabOTHI CTYJEHTOB — HAY4YMTh CTYAEHTAa OCMBICIECHHO H
CaMOCTOSITENIbHO paboTaTh C y4yeOHBIM MaTepuasoM, 3aJ0XKHMTh OCHOBBI CaMOOpPTaHU3alluH U
CaMOBOCIIUTaHUA C TEM, YTOOBI IPpHUBUTH YMCHUC B H&HBHCfHHGM HEMPCPBIBHO IMOBLIIIATEL CBOIO

KB (PHUKALHIO.

BueaynuTtopHas camocrosTensHas paboTa CTYIEHTOB IO AMCHUIIIMHE 3aKII0YaeTCs B
CIIEIYIOLIEM:

1) pa3z00p BONPOCOB, W3JIOKEHHBIE B KaXJI0H JIEKIIMH, KOHCYJIbTAIIMK Y JIEKTOpA I10
HETOHATHIM JIeTallsiM, YTEHHE COOTBETCTBYIONIEH JIUTEPATYpPHI;

2) MOJTOTOBKA K CEMHUHAPCKUM 3aHATHUSM, TOJTOTOBKAa KpPAaTKOTO KOHCIIEKTA IIO
BOIPOCaM TEMBI;

3) BBHIITOJIHEHUE 33/1aHUH, KOTOpPBIE JMAlOTCS JIKTOPOM BO BpeMs JICKIHH 10

OTJEIILHBIM BOIIPOCAM.
Texymuii KOHTPOJIb TPOBOJUTCS B XOJIE:

1) IIPOBEJEHUS TUCKYCCUM;

2) MIPOBEPKU KOHTPOJILHOM paboTHI;

3) IIPOBEPKa JOMAIIHUX 3aJaHUM;

4) MIPOBEPKU «J1a00PATOPHOTIO KypHAJIa.

IIpomexxyTounas arrectauusi (9K3aMeH) MpPOBOIUTCS B (OpMe YCTHOrO OIpoca
CTYJEHTOB I10 OUJIETaM.
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CamocrosarenbHass paboTa CTYAGHTOB NOJKpEIJIeHa  Y4eOHO-METOAMYECKUM U
WH(pOPMAITMOHHBIM 00€CTICUCHUEM, BKIIOYAIOIIMM YIeOHUKH, YIeOHO-METOANYECKUE MOCoOus,
KOHCIEKTHI JIeKIUi, UHTEpHET-pECYPCHI.

JUis nun ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 370pOBbsl  (CaOOCHbIIAMX U JIp.)
TEKYIIU KOHTPOJIb YCIIEBAEMOCTHM M TPOMEXKYTOUYHAsl aTTECTAallUs MOXET INPOBOAMTHCS B
UCbMEHHOU (opMme.

IIpuMepHbIi nepeyeHb J1a00pPaATOPHBIX padoT

OO61ure 1 XapakTepUCTUYECKIE PEaKluy KaTHOHOB U aHHOHOB.

JpoOnas uneHTudukanus KaTHOHOB B PacTBOPE.

AHaIn3 HEOPraHUYECKOT0 0OBEKTA.

[IpuroroBnenne cranaaptHeix pactBopoB Na,CO; m HCl u TuTpumerpuyeckoe

onpezenenue coaepxanus NaOH B BogHoM pacTBope.

5. Omnpenenenne ménoun (NaOH) u cogst (Na;COs3) B BogHOM pacTBOpe MPU COBMECTHOM
MPUCYTCTBHH.

6. KommiekcoHomeTprueckoe onpeeneHue sKECTKOCTH BOIBI.

7. KomrmnekcoHOMETpHUYECKOe OIpeAesieHHe Kalblusg M MarHus TMpd COBMECTHOM

NPUCYTCTBUH B BOJIC.

[TepmanranaTomerpuueckoe onpeneneHue xenesa (11) B comsx.

9. Paznoxenme KapOOHATHBIX TMOPOJ  CIUIABJICHHEM M  KOMIUIEKCOHOMETPHUECKOE
oTpezieNieHUue KalbIIHsl.

10. Onpenenenne MOHOB HATPHUS B pACTBOPE METOOM INIAMEHHOM (poTOMETpHUH.

11. ®oromerpuueckoe onpenenenue xenesa (1) c cynbpocanuimioBoit KUCIOTOM.

12. Onpeneneane H3POs B BOgHOM pacTBOpe METOIOM  MOTEHIIMOMETPHYECKOTO
TUTPOBAHUS.

13. Onpenenenne anudaTuv4ecKux CHOHPTOB B HMX CMECH METOJIOM Ta30)KUIKOCTHOM
xpomarorpadumu.

14. Tlorenunomerpuyeckoe onpeneneHue pH BogHBIX pacTBOPOB.

15. MoHomMeTpHueckoe orpeaeseHue HaTpysl, HUTPATOB B BOJHBIX 00BEKTAX.

16. ®oTomeTpudeckoe onpeeneHrne aCKOPOMHOBOW KUCIIOTHI B COKaX.

NS

o

Bonpocs! 1J1s1 npoBeAeHHs IPOMEKYTOYHON aTTecTAlMU (IK3aAMEH)

1. Tlpeamer aHaMUTUYECKON XMMHUU, €€ CTPYKTYpa, LIEIU U 33/a4M, MECTO B CHCTEME JAPYIUX
HaYK, CBSI3b C IIPAKTUKOM.

2. OcHOBHBIE TPOOJIEMBI AHATWTHYCCKOM XHMMHHW: CHIDKCHHE TIpeliesia  OOHApYKCHUs
HOBBIIIEHUE TOYHOCTH M U30MPaATEIbHOCTH, 0OecTieueHre SKCIPECCHOCTH U X 3HAaY€HHE B aHAIN3e
Ouo0rn4ecKux 00bEKTOB.

3. AHanuTHyecKas XMMUS, XUMHUUECKUI aHaIIN3, aHAIMTHYEeCKas CITyK0a.

4. Knaccudukanus MeTooB aHanmuza: xumudeckue. Ousnueckue u Ouosoruveckue. Makpo-,
MHKPO- U TIOJTyMUKPOMETO/IbI B aHAIN3€ OHOJIOTHUECKUX 0OBEKTOB.

5. OcHOBHBIE XapaKTEPUCTHKH METOAOB aHalIu3a: TOYHOCTb, MPAaBUIBHOCTb, CXOJUMOCTb,
BOCIIPOU3BOIUMOCTb, KOA(P(PUIUEHTHl YyBCTBUTEIBHOCTH, TMpeNeNibl OOHAPYKEHHs, HIWKHAA U
BEPXHSIsl PaHMIIBI ONpeIENsIeMbIX cosiepkaHuid. CriocoObl MOBBIIIEHUS! TOYHOCTH.

6. Kiaccuduxanusi morpemrHocTeli XMMHUYECKOrO aHaik3a: CHCTeMaTH4ecKue, ClydaiiHble,
poMaxu; abCOJIIOTHBIE, OTHOCUTEIILHBIE.

7. CnocoObl OLIEHKH TPaBUIBHOCTH.

8. Crarucriueckas 00paboTKa JaHHBIX XUMHUYECKOTO aHaIN3a.

9. OcHOBHBIE THITBl pEaKIUil, UCMIONB3YEMBIX B aHAJUTUYECKONH XUMHH: KHCIOTHO-OCHOBHBIE,
OCaXIEHUS-PACTBOPEHHUSI, OKUCIIEHHUSI-BOCCTAaHOBJIEHUS, KOMIIEKCOOOpa30BaHUsl.

10. AkTuBHOCT, M KOHIEHTpalmsa. MoHHas cuna pacTBopoB. IloHSATHE O KOHKYpUPYIOLIMX
peakiusax. Koadduuent koHKypupytomen peakium.
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11.3akoH pgeHCTBYIOIIMX Macc JJs paBHOBECHBIX cuUcTeM. KOHCTaHTBI paBHOBECHS:
TEepMOIMHAMUYECKasl, pealibHasl, YCIOBHAs, UX B3aMOCBSI3b.

12. Teopwus kucnoT u ocHoBaHuit bpencrena - Jloypu.

13. Yuactue pacTBopuTeNs B XMMUYECKOM peakiiuy mepeHoca NpoToHa.

14. ABTOnpOTONHM3 aM(pUITPOTOHHBIX PACTBOPUTEIICH.

15. Biusnue mpupoAbl  pacTBOpPHUTENsT Ha CWIy MNpOTOAUTOB. HuBenmpyromee U
mddepenmpyromee aeiCTBUE PaCTBOPUTETICH.

16. Beiunicnenne pH B pacTBopax pa3iU4HBIX MPOTOJIMTOB: KHUCIOT, OCHOBAHUM, COJIEH,
OydepHBIX paCTBOPOB U APYTHX CUCTEMAX.

17.3agaun  KOMMYECTBEHHBIX oOmpenesneHnit B Ouonorun. Metoasl ananuza. CriocoObl
BBIPKEHUS PE3YyIHTATOB aHAJIHM3a OMOJIOTHIECKUX O0OBEKTOB.

18. OcHoBHBIE CTaIUM XUMHYECKOro aHaiu3a. [lmaHupoBaHHE SKCIIepUMEHTa, BBIOOp MeEToja
aHaJIN3a, COCTaBJICHUE AJITOPUTMA aHAIN3A.

19. OT6op npo0® pa3TUYHBIX BHJAOB OHOJOTHYECKMX OOBEKTOB, MX MPEACTABUTEIBHOCTh M
pasmep.

20. IToaroroBka Ouomornueckoro obpasma K aHaiuzy. MeToabl pa3iokeHue OMOJOTHYECKHX
00BEKTOB: cyxwe W MOKpbie (Metombl Keempmams, Jlenwxke, lroma). 21. CroiaBieHue W €ro
HCIIOJIb30BaHKE TIPU aHAIN3€ OMOIOTHUECKIX 00bEeKTOB. AHANIN3 0e3 pa3ioxeHue odpasia.

21. Metonbl 0OOHApYKEHUS U UACHTU(DHUKAIMN. AHATUTHYCCKUE PEareHThl U peakiyn. [IpoOHbIi
U cCUCTeMaTH4ecKuil xof] aHanu3a. CriocoObl MPOBEACHUS peakivii NAeHTU(DUKALIUY.

22. Kitaccnieckue XMMHYECKAE METO/IbI aHAJIH3A.

23. 'paBUMeTpUYECKU METOJ aHaiM3a: CYIIHOCTh, KJAacCU(UKAILUS, METPOJIOrHYeCcKre
XapaKTEPUCTUKH, IPSUMYIIECTBA M HEIOCTATKU, HUCTOYHUKH ITOTPEITHOCTEH.

24. TuTpruMeTpUYeCKUi METO/I aHau3a: 00I1as XapakTepUCTUKA, METPOJIOTMYECKHE MapaMeTphl.
[TpumeHeHre B aHAIN3e OMOJIOTHYECKIX 00beKTOB. Kitaccudukanms THTPUMETPUISCKAX METOIOB 110
crioco0y MpoBeJeHUs ompeencHus (MpsMoe, o0paTHOE, KOCBEHHOE, HEMpPEPhIBHOE, B HEBOJHBIX
cpelax) W MO THUIY XUMHUYECKHX peakiui (KUCIOTHO-OCHOBHOE, KOMIUIEKCOHOMETPUUYECKOE,
OCaIUTENBbHOE, PEIOKC-TUTPOBAHUE).

25. TlocTpoeHNE KPUBBIX TUTPOBAHUS, CKAYOK TUTPOBAHMUS, TOUYKA CTEXHOMETPUIHOCTH M KOHIIA
TUTPOBAHUSL.

26. CriocoObl  (pKCHPOBAaHUSI TOYKH KOHIIA THUTPOBAHWA. HMHIUKATOPBI M MEXaHW3MBI HX
JEHCTBUS B PA3IMYHBIX METOIaX

27. IlpuMepbl KOHKPETHBIX METOJOB THUTPHUMETPUIECKOTO aHaIW3a: KHCIOTHO-OCHOBHOM,
KOMILJIEKCOHOMETPUS, IePMaHTaHATOMETPHUS, HOJIOMETPHS.

28. O0masi XapakTepUCTUKAa HHCTPYMEHTALHBIX METOMOB aHanmm3a. Kitaccudukamus mMeToJoB,
UX UCIIOJIb30BaHKE B aHAIN3€ OMOIOTHYECKUX OOBEKTOB.

29. DIeKTPOMAarHUTHBIN CIEKTP M OCOOCHHOCTH B3aMMOJICHWCTBHSI aTOMOB M Mousiekya ¢ DMU.
ATOMHBIE W MOJIEKYIISIPHBIE CIEKTPbI, MX XapaKTepuCTHKH. KonndecTBEHHbIE XapaKTEPUCTUKU
MOTJIONICHUST  CBETAa  BEIIECTBOM:  OINTHYECKas IUIOTHOCTh, TMPOIMyCKaHue, KOIPQPUIIMESHT
CBETONPOITYCKAHUS.

30. MonekymsipHasi a0COpOIMOHHAs CIIeKTpocKomus (criekTpodoromerpusi). CYIIHOCTh METO/IA.

31. OcHOBHOIi 3aKOH TOTJIONIEHHS, YCIIOBHSI €T0 BBITIOJTHEHUS, IPUIUHBI OTKIIOHEHHUSL.

32. Be106op (oTOMETpUYECKUX pPEeakiiii W YCIOBHH W3MEPSHHS TIOTJIONICHUS CBETa: JUTMHBI
BOJTHBI, PACTBOPA CPABHEHUS, TOJIIMHBI MTOTJIOIIAIOIIETO CIIOSI.

33. CriocoObI  ompesienieHnss KOHIICHTPAIMH 10 BEJIMYMHE aHATUTHYCCKOTO CHTHAIA: METOIIBI
rpaayrpOBOYHOrO rpaduka, CpaBHEHHS, 100aBOK, TuddepeHInansHbIi METO/.

34. DNeKTpOXUMHYECKHEe  METOABl  aHaum3a.  Kiaccupukamus  METOAO0B,  OCHOBHBIC
METPOJIOTHUYECKHE XapAKTEPUCTUKH U UCIIOIF30BaHNE B aHAIIN3€ OMOIOTMUYECKIX OOBEKTOB.

35. INotenmmomerprueckrii MeTo 1 aHamm3a. CymHocTs MeToja. Kimaccupukarys moyMeTo 10B.

36. NnaukaTtopHble, SIEKTPOIbI CPABHEHUS U MOHCENEKTUBHBIE JIEKTPObl B MOTCHIIHOMETPHUH.
CrexystHHBIN 351eKTpo. DepMEHTHBIE IIEKTPOIBI.
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37.1lpsiMasi TOTEHIIMOMETPUS ©  TNOTEHIMMETPUYECKOe THTpOBaHHWE. [IpenmyinecTsa,
HEJIOCTATKH, UCITOIB30BaHNE B aHAIM3E OMOIOTHYECKUX OOBEKTOB.

38. Bonbramnepomerpusi. CymHOCTh METO/Ia, METPOJIOTHUECKUE XaPaKTEPUCTUKU, TPUMEPHI
MIPUMEHEHUS JIJIS aHaJTi3a OMOJIOrHYECKHX 00beKTOB. COBPEMEHHBIC METOIbI BOJIbTAMIICPOMETPHH.

39. OcHOBHBIC METOJIBI Pa3/ICICHUS] U KOHIICHTPUPOBAHUS, UX POJIb B aHAIN3E OMOIIOTUYECKUX
00beKkTOB. KosmuecTBeHHBIE XapaKTEPUCTUKHU: KOI(DMUIMEHT pa3lielieHHs, CTCIeHb HW3BJICUCHUS,
K03()(DUIMEHT ¥ KOHCTaHTa PaCTIpe/IeNICHuUSI.

40. Dkctpakmus. TeopeTHdyeckde OCHOBBI MeToJla. 3aKOH pacrpeaencHus. Kiaccudukarys
AKCTPAKIIMOHHBIX TIPOIIECCOB. THUITBI SKCTPAKITMOHHBIX CHCTEM.

41. XpomarorpadudecKkue METOIbI pa3/IeliCHHs, KOHIICHTPUPOBaHU U orpeeieHus. CyIIHOCTh
merona. Kmaccudukamus xpomartorpadudeckux MeTofoB. CrocoObl TOMYYEeHHS U OCHOBHBIC
napaMeTpbl XpoMaTorpaMM. AHAITUTHYECKAs U IIpenapaThBHas XxpoMarorpadus. [IonsTre o ra30BoH,
ra30-KUJKOCTHOH, MIOHOOOMEHHOH, BRICOKO3()(PEKTUBHOM JKUAKOCTHOM U TeTb-XpOMaTorpaduH.

42. TlepcneKTUBBI Pa3BUTHS METOIOB aHAJIN3a OMOJIOTHYECKUX OOBEKTOB.
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7. laHHbIe 1JI4 y4eTa ycneBaeMocTH cTyAeHTOB B BAPC no aucuuniaune « Xumus».

Tabmuua 1.1 Tabnuna MakCUMaIbHBIX OAJUIOB 11O BHJIAM Y4€OHOM eATEIbHOCTH

Cantoct ABTOMaT Hpyrue [Ipome

JIabopat | IIpaxkTuu H3UPOBaA BUJIBI SKYTOYH
Cemec | Jlekn P P 0STEIb P o . T
OpHBIE €CKHe HHOE yaeOHOM ast Hroro
TP 15071 Has

3QHIATHS | 3aHATHUSA TECTUPOB | JAEATENBHOC | aTTecTa
pabora
aHHe TH st
1 3 5 0 28 0 24 40 100
2 16 20 0 14 0 30 20 100
3 18 36 0 10 0 0 36 100

IIporpamMma oueHMBaHUsA YUeOHOM 1esITeILHOCTH CTY/IEHTA
1 cemectp

Jexyuu — ot 0 10 3 OamioB

[TocernaeMocTh, aKTUBHOCTD Ha JICKITUH 32 0JIMH cemecTp — oT 0 710 3 6asuios.

Jlabopamopnsie 3anamus — 0 10 5 6ayI0B

KoHTpoib BeIMOMHEHHS 1a00paTOPHBIX 33JJaHUK B TEYEHUE OJHOTO cemecTpa — ot 0 10 5
OayIoB (ompeaenseTcs Kak cpeiHee apuMeTnyeckoe 3a Bce 1abopaTopHbIe padoThI).

Kputepuii orieHuBanus 1a00paTOPHBIX PadOT

0-1 6amioB — yabopaTopHas paboTa coaHa 3HAYUTEIHHO IMO3)KE HA3HAYCHHOTO CPOKa,
3HAYHUTENIbHBIC OMUOKH B O)OPMIICHUU U BBITIOJTHEHUH, KOTOPBIE HE OBUIN MCIIPABIICHBI

2 OGamma — maboparopHas pa0oTa coaHa 3HAYMTENBHO MO3KE HA3HAYCHHOTO CpPOKa,
3HAYHUTENBHBIC OIIMOKM B O(QOPMIICHHHM W BBIIOJHCHHUU, KOTOPbIE HE OBLIM HCIIPABIICHBI B
KOPOTKHUH CPOK.

3 Gauta — maboparopHasi paboTa CIaHa M03)Ke HA3HAYEHHOTO CPOKa C HE0YETaMH, UIIH
BOBpEMS, HO €CThb 3HAaUYMTENbHbIE OMMMOKM B O(OPMIICHUHM U BBIOJHEHHE, KOTOPHIC
CaMOCTOSITENIbHO UCIIPABJICHBI.

4 Gamna — nabopatopHasi paboTa claHa B Ha3HAYEHHBIN CPOK, oopmiieHa TPaMOTHO U
CaMOCTOSITENIbHO, €CTh HE OOJIbIINE HEJJOUYETHI.

5 6annoB — nabopaTopHas paboTa cllaHa B Ha3HAUYEHHBII CPoK, 0(hopMiIeHa TPAMOTHO U
CaMOCTOSITENIbHO, IPAKTUYECKU 0€3 OIUOOK.

Ilpakmuueckue 3anamusn

He npeagycmoTpeHsl.

Camocmoamenwvnan paboma — ot 0 1o 28 6aynoB

CamocrodTrenbHas paboTa CTyJIEHTa BKIIOYAE€T TEOPETUYECKYIO IOATOTOBKY K TeMe
COTJIACHO COAEP)KAHUIO JUCIUILTNHBI, pelieHrne Habopa THUITOBBIX yYEOHBIX 3a/1a4 MO KaXKTOH
TeMe, OJrOTOBKA K BBITIOJHEHUIO JIaO0paTOpHON paboThl (dacTuuHOE oopmiieHre padoTsl). Ha
KaXJIOM JTa0OpaTOpPHOM 3aHSATHH HPEIYCMOTPEHO OJIAHKOBOE TECTHPOBAHHUE IO TeME 3aHSITHA,
KOTOpOE OLIEHUBaeTcs Mo mnATHOampHON mikane. Kpome Toro, mo psjay TeM IUCIUILTUHBI
NPEIYyCMOTPEHO BHEAYJAUTOPHOE KOMITBIOTEPHOE TECTUPOBAaHUE B DJICKTPOHHOM Kypce, KOTOpoe
TaKXe OI[EHMBAETCS] KOMITBIOTEPOM IO MATHOAIIBHOH IIIKaje B 3aBUCUMOCTH OT KOJHMYECTBA U
Ka4eCcTBa BBITOJHEHHOTO 3a/IaHMs.

Texywuu mecmosbiil KoHmpoab om 0 0o 25 bannos (ayoumoproe mecmuposanue)

Kputepun  olleHMBaHHMS  CaMOCTOSTENBHOW  pabOTHI  CTyJAeHTa  (ayIUTOpPHOE
TECTUPOBaHUE):

0-13 GamnoB — mpaBuiIbHBIC 0TBETH Ha 0-52 % 3a1aHui.

14-17 6annoB — npaBuiIbHBIE OTBETHI Ha 53-69 % 3ananuil.

18-21 GautoB — mpaBMIIbHBIC OTBETHI HA 70-85 % 3amaHMid.

22-25 6amioB — npaBuiIbHbIE 0TBETHI Ha 86-100 % 3amanuil.




43

Pewenue 3adau 6 snekmponnom kypce om0 0o 3  6bannos (sneayoumoproe
Mecmuposanue).

KpuTepuu  OlLIGHMBAaHMS  CAMOCTOSATEIBbHOM  paOOThl  CTyACHTAa  (BHEAYAUTOPHOE
TECTUPOBAHHUE):

0 GaymoB — mpaBuIbHBIC OTBETHI Ha 0-63 % 3amaHwmid.

1 Gamn — mpaBuJIbHBIC OTBETHI Ha 64-73 % 3amanuid.

2 Ganna — mpaBUJIbHBIE OTBETHI Ha 74-85 % 3amanuil.

3 Gayuta — mpaBuIIbHBIE OTBETHI Ha 86-100 % 3amaHui.

Aemomamu3uposannoe mecmuposanue

HE TIPEAYCMOTPEHO

Jlpyzue euowt yueonoit oeamenvnocmu — ot 0 10 24 6aiios.

Paboma 6 ouckyccuu — om 0 0o 24 bannos

Kpurepnii onieHnBanust paboThI B IMCKYCCUU:

0-9 — crymeHT He 3HaeT NPOrpaMMHBIN MaTepualia, HE MOXXET OTBETUTh Ha
MOCTaBJICHHBINA BOIPOCHI, HE YYaCTBYET B IUCKYCCHUH;

10-16 6annoB — CTYAEHT YaCTUYHO BOCIPOU3BOIUT MO MAMSTH JIEKIIHOHHBIM MaTepua C
CYIIECTBEHHBIMA HETOYHOCTSIMH, YaCTUYHO MOXET OTBEYaTh HA BOIPOCHI, HE YYaCTBYET B

JIMCKYCCHH;

17-19 GamnoB — XOpouIMii OTBET, OCHOBAHHbIA Ha BOCHPOM3BEIECHUU IO NAMSITH
JICKIIMOHHOTO MaTepHana 0e3 CyHNIECTBEHHBIX HETOYHOCTEH, y4acTBYeT B IUCKYCCHH, 3a/1aeT
BOTIPOCHI;

20-24 6amioB — MONHBIN, MOCIEI0BATENbHBIN, TPAMOTHBIN, Pa3BEPHYTHINH U JIOTHYECKHIA
OTBET Ha 3aJaHHBIA BONPOC, OCHOBAaHHBIM HAa 3HAHWW JIEKIMOHHOTO, YYEeOHOTO U
JOTIOTHUTEIILHOTO MaTepuasa, yuacTByeT B IUCKYCCHH, 3a/1a€T BOIPOCHI;

IIpomexyTounas arrecranms (ycTHbIH 3k3amen) — oT 0 10 40 6ainos

KpuTepuii orileHMBaHMs YCTHOTO SK3aMeHa:

0-20 GamioB («HEYIOBICTBOPUTEIHLHO») — OTBET MPEICTABISACT COOON pa3po3HEHHBIC
3HaHUS C CYIIECTBEHHBIMH OIIMOKaMu 10 Bompocy. [IpucyrcTByroT (parMeHTapHOCTS,
HEJIOTUYHOCTh U3JIokeHUsl. CTy/IeHT HE OCO3HAET CBA3b OOCYXK/IaeMOro BOIpoca MO OUIETy C
JPYTUMH 00BEKTaMM AMCUUIUIMHBL. OTCYTCTBYIOT BBIBOJIbI, KOHKPETHU3ALUs U JJOKA3aTEIbHOCTD
U3JI0KeHns1. Pedb HerpamMoTHas, TEPMHHOJIOTHSI HE UCHONb3yeTcs. JlomomHuTenbHbIE U
YTOUHSIOLINE BOMPOCHI MPENO0AaBaTelis He MPUBOJAT K KOPPEKIIUH OTBETA CTY/AEHTA.

21-27 GamnoB («yHZOBJIETBOPHTEIHHO») — JaH HEIOCTATOYHO TOJHBIM W HEIOCTaTOYHO
pa3BepHyThIi oTBeT. Jlormka ¥ TOCIENOBAaTENLHOCTh HW3JIOKEHHUS HMEIOT HapylIeHHUS.
JlonyieHpl omMOKN B PACKPBITUM MOHATUH, ynoTpeOiaeHun TepMUHOB. CTylEeHT HE crnocoOeH
CaMOCTOSITENIbHO BBIJICNIUTh CYLIECTBEHHbIE M HECYIECTBEHHbIE NPU3HAKW W MPUYUHHO-
CIIEZICTBEHHBIE CBSI3U. B OTBETe OTCYTCTBYIOT BBIBOJBL. YMEHHE pPACKpPHITh 3HAYCHHE
0000111eHHBIX 3HaHUI He moka3aHo. PeueBoe ohopmiieHne TpedyeT nonpaBoK, KOPPEKIHH.

28-34 0OamioB («XOpomIo») — JIaH TIOJIHBIA, pPa3BEPHYTHIH OTBET Ha IOCTABIICHHBIN
BOIPOC, OKa3aHO YMEHUE BBIJCIUTh CYIIECTBEHHbIE U HECYIIECTBEHHbIE PU3HAKU, TIPUUMHHO-
ciefcTBeHHBIE CBsI3U. OTBET YETKO CTPYKTYPHPOBAH, JIOTUYCH, U3JI0KEH JINTEPATYPHBIM SI3BIKOM
C UCMOJIb30BAHUEM COBPEMEHHOM TEPMHHOJIIOTUU. MOTYT OBbITh JIOMYIIEHBI 2-3 HETOYHOCTU WM
HE3HAUNTENbHBIC ONIMOKH, HCITPABIICHHBIE CTYJCHTOM C TOMOIIBIO TIPETOIaBaTelIsl.

35-40 OamnoB («OTIAMYHO») — JAaH TOJIHBIM, pa3BEpHYTHII OTBET Ha MOCTAaBJICHHBIN
BOTIPOC, IIOKa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHWWA TI0 IUCIMIUIMHE, 0Ka3aTeIhbHO
PAaCKpBITBI OCHOBHBIE ITOJIOKEHHUSI BOIPOCOB; B OTBETE MPOCIEKHUBAETCS UYETKas CTPYKTYpa,
JIOTHYECKas TOCIIEA0BATEIbHOCTh, OTPAXAOIIAsi CYIIHOCTh PACKPHIBAEMBIX MOHSATHH, TECOPHIA,
SBJICHUNA. 3HAHHE MO MPEIMETY JEMOHCTpUpyeTcs Ha (OHE MOHMMAHUS €ro B CUCTEME JaHHOU
HAyKd W MEKIUCHUIUIMHAPHBIX CBsizel. OTBET W3JI0KEH JIMTEPAaTypHBIM SI3BIKOM  C
UCTOJIb30BAaHUEM COBPEMEHHON TEepMHUHOJOIMH. MoOryr OBITh JONMYLIEHbl HEIO0YeThl B
OTIpeNIeICHUH TIOHSITHH, HCITPABIICHHBIE CTYJCHTOM CaMOCTOSTEIBHO B IPOIECCE OTBETA.
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Takum 00pa3oM, MakCMMalbHO BO3MOXKHasi CymMMa OajuIOB 3a BCe BHIBI y4eOHOI
JIeATeTLHOCTH CTYJEHTA 3a MEePBbIi CEMECTP MO AUCIUTUTHHE «XuMus» coctapiser 100 6amos.

Tabnuma 2.2 Tabauma nepecuera Moayd4eHHON CTYIGHTOM CyMMBbI 0auioB B 1 cemecTpe B
OIICHKY (9K3aMEH)

85-100 6annoe

«OTIMYIHO»

11-84 6annoe

«XopoI1o»

55-70 6annos

«YAOBJIETBOPUTECJIBbHO»

0-54 6annos

«HEYAOBJECTBOPUTECJIBHO»

2 cemecTp

Jexyuu — ot 0 10 16 6amioB
[TocemaemocTh, ONMPoOC, aKTUBHOCTH | Jip. oT 0 10 16 Gamos.
Jlabopamopnbwie 3anamusn — ot 0 10 20 6amios
[TuceMeHHBIN oTUET B J1abopaTopHOM KypHasie — oT 0 10 20 6aios.
Kputepuii oniennBanus 1abopaTopHbIX paboT
0-4 6amioB — yabopaTopHas paboTa coaHa 3HAYMTEIHHO IMO3)KE HA3HAYCHHOTO CPOKa,
3HAYUTENbHbIE OMHUOKHA B 0()OPMIICHUH U BBIMOJIHEHUH, KOTOPBIE HE ObUIH UCIIPABIICHBI
5-9 OamioB — ynabopaTopHas paboTa coaHa 3HAYUTEIHHO IMO3)KE HA3HAYCHHOTO CPOKa,
3HAYUTENbHbIE OLIMOKU B O(OPMIICHHUH U BBHINOJHEHHH, KOTOPbIE HE OBLIM HCIIPAaBICHHI B

KOPOTKHUH CPOK.

10-14 GamioB — y1aboparopHas paboTa C1aHa M03Ke Ha3HAYEHHOT'O0 CPOKa C HEJIOYETaMH,
WK BOBpPEMs, HO €CTh 3HAUUTEJIbHBIC OIMUOKM B OQOPMIICHHH M BBITIOJIHEHUE, KOTOPHIE
CaMOCTOSITEIILHO UCTIPABJICHBI.
15-18 OGammoB — naboparopHas paboTa claHa B Ha3HAYCHHBIA CpPOK, OQopMIICHA
IPaMOTHO U CAMOCTOSITEIILHO, €CTh HE OOJIbIINE HEJOYCTHI.
19-20 OGammoB — mnaboparopHas paboTa claHa B Ha3HAYCHHBIH CpOK, odopmiieHa
TPaMOTHO U CAMOCTOSITENILHO, TPAKTUYECKH 0e3 OIUOOK.
Ilpakmuueckue 3anamusn
HE MPeyCMOTPEHbI
Camocmoamensnan paboma — ot 0 1o 14 6annos
ITonroroBka pedeparos ot 0 10 14 6amion
Aemomamu3uposannoe mecmuposanue
HE MPeyCMOTPEHO
/Jlpyeue euowl yueonoii oeamenvnocmu — ot 0 1o 30 6amon
Tectuposanue ot 0 10 10 6amioB (1Ba TecTa Mo 5 6ANIOB 3a KaXKIbIii)
Kpurepnii onieHuBanus recra

0 6amnoB 1 6amn 2 6anna 3 damta 4 6anna 5 6amioB
Pabora He | Bemomaeno | Beimomaeno BremomaeHo BremoaraeHo ot | Beimonneno ot
BBITIOJTHEHA Meree 59% | oT 59 10 69% | ot 70 10 79% | 80 gm0 89% | 90 mo 100%
paboThI paboTHI paboTHI paboThHI paboThI
Jomarssist KOHTpodasHas padota oT 0 10 5 6amoB
Kputepuii orieHrBaHusI KOHTPOJIBHOM pabOTHI
0 6annoB 1 Gamn 2 banna 3 dama 4 Ganna 5 6amnoB
Pab6ota He | BemmosHeHo Brmmonnaeno Brimonneno Brimonneno Brimonnaeno
BBIITOJIHEHA meHee  59% | ot 59 10 69% | or 70 10 79% | oTr 80 10 89% | or 90 1o
paboThI paboThI paboThI paboThI 100% paboTsI
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Huckyccun — ot 0 1o 15 6amnoB (5 auckyccuii ot 0 10 3 6aI0B 32 KAKIYIO)
Kputepuit oneHuBaHus y4acTusi B JUCKYCCUU

0 Gamsos 1 Gann 2 Gamna 3 6anna

He padoran | [Ipuamman ywactue B | YUacTBOBaJI B | AKTUBHO Y4acTBOBAJ B
JTUCKYCCUM,  TPUBOAMB | AUCKYCCUU JTUCKYCCHH, CaMOCTOSITEIILHO
YTOUHSIOIINE MOATOTOBUB BOIPOCHI JUTSt
JIOTIOTHEHHUSI o0cyxIeHus

IIpomesrcymounas ammecmayusa (3x3amen) — ot 0 1o 20 6annon
16-20 6amIoB — OTBET HA OTIIMYHOY

11-15 GanoB — OTBET Ha «XOPOIIOY

6-10 6ayJI0B — OTBET Ha «yIOBICTBOPUTEILHOY

0-5 6annoB — HEYAOBIETBOPUTEIBHBIA OTBET.

Takum 00pa3oM, MakCMMaJbHO BO3MOXKHAasi CymMMa OajulOB 3a BCe BHJBI y4eOHOI
JIeATEIFHOCTH CTYZICHTa 32 BTOPOH ceMecTp Mo auciuIuinHe «Xumus» cocraniseT 100 Gamos.

Tabnuua 2.2. Tabnuua nepecuera MoJy4eHHOH CTyIEHTOM CyMMBI 0aJUIOB BO 2 ceMecTpe
B OIICHKY (?K3aMeH):

91 — 100 bannos «OTJIHYHO»
81 — 90 b6annos «XOPOII0»
61 — 80 bannos «YAOBJIETBOPUTEIbHO)
0— 60 6annos «HEYJI0BJETBOPUTEILHO»
3 cemecTp

Jexyuu — ot 0 10 18 6amra

Kputepwuii orieHuBaHMs MOCENIAeMOCTh JieKuid: 1 6amt — 1 nekiust.

Jlabopamopnuwie 3anamus — ot 0 1o 36.

Kpurepuii oniennBanus 1ab0paTOpHBIX paboT:

0-7 6amioB — yabopaTopHas paboTa coaHa 3HAYUTEIHHO IMO3)KE HA3HAYCHHOTO CPOKa,
3HAYUTEJIbHbIE OIMOKH B OPOPMIICHHH U BBIIIOJHEHUH, KOTOpPBIE HE OBLIM UCTIPABIIECHBI

8-15 6amroB — maboparopHasi paboTa cllaHa 3HAYUTEIHHO T03KE HA3HAUYEHHOTO CPOKa,
3HaYMTEIbHbIE OMIMOKM B OGOPMIIEHMH M BBIOJHEHHWH, KOTOpble HE OBLIM MCIIpPaBICHBI B
KOPOTKHUH CPOK.

16-23 GanmnoB — nabopatopHas paboTa caaHa M03Ke HA3HAYEHHOTO CPOKA C HEJ0YeTaMH,
WIA BOBpPEMS, HO €CTh 3HAYHTEIbHBIE OMMOKM B O(MOPMIICHHH M BBIIIOJHEHHE, KOTOPHIC
CaMOCTOSITENIbHO UCIIPABJICHBI.

24-30 OamioB — mabopatopHas paboTa CJaHa B Ha3HAYCHHBIA CPOK, OQOopMIICHA
IPaMOTHO U CAMOCTOSITENILHO, €CTh HEe OOJIbILINE HEOUETHI.
31-36 OamioB — maboparopHas paboTa cJaHa B Ha3HAYCHHBIM CPOK, odopmiieHa

IPaMOTHO U CAMOCTOSITENIbHO, IPAKTUYECKU 0€3 OINOOK.

Ilpakmuueckue 3anamusn

HE MPEeyCMOTPEHbI

Camocmosamensnan paboma — ot 0 1o 10 6anmoB

Yerupiit onpoc ot 0 1o 10 6ammos. OueHuBaercs MmoMckoBas pabora OGakalaBpoB Ha
3amanHyto TeMy ot 0 10 8 6amnoB u yctHoe coobmienue ot () 10 2 6aios.

Aemomamu3zuposannoe mecmuposanue

HE MPETyCMOTPEHO

Jlpyzue euowl yueonoii desmenvhocmu

HE MPETyCMOTPEHBI
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IIpomesrcymounas ammecmayusa (3k3amen) — ot 0 10 36 6annon
[IpomexxyTouHas aTTecTarus MPOBOIUTCS B BHJIE YCTHOTO OIpOca:
OTBET Ha «OTJIMYHOY OIEHHBaeTcs oT 28 10 36 0ailIoB;

OTBET Ha «XOpOII0o» onleHuBaeTcs ot 20 10 27 6aos;

OTBET Ha «yIOBJIETBOPUTEIBHO» orleHuBaeTcs oT 11 1o 19 Gamos;
OTBET Ha «HEYAOBJICTBOPUTEILHO» orleHuBaeTcs oT 0 1o 10 6amios.

Takum 00pa3oM, MakCHMajJbHO BO3MOXKHAs CymMMa OajUIOB 3a BCE BHUJBI y4EOHOM
JEeSITEIbHOCTH CTYACHTA 32 3 ceMecTp Mo aucuuiuinHe «Xumus» cocraiser 100 6aios.

Tabnuma 2.2. Tabnuia nepecuera MOJyIeHHOH CTYIEHTOM CyMMEBI 0aJIJIOB B 3 ceMecTpe
B OIIEHKY (?K3aMeH):

80 — 100 6annos «OTJIHYHOY

70— 79 b6annos «XOPOLIO»

55 — 69 bannos «yJ10BJIETBOPUTEJIbHO)
0— 54 6annos «HEY/10BJIeTBOPHTEIbHO)
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8. YueOHO-MeTOAMYeCKOe M HHOPManMOHHOEe o0ecrevyeHne TUCHUIIIHHBI

8.1. IlepBblii cemecTp

a) Jureparypa:

1.

2.

3.

I'muaka H.JI. O6mas xumus: Yue6. mocodue s By3oB / Ilon pen. A.M.EpmakoBa. M.:
Wnrerpan-Ilpecc, 2009. 728 c.

I'muuaka H.JIL. 3agaun u ynpaxHeHus 1mo o01e XxuMun: yuyeoHoe mocooue/ moxa pea. B.A.
Pabunosuua, X.M. Pybunoii. M.: Uaterpan-Ilpecc, 2008. 240 c.

AxmeroB H.C. O6miast u HeopraHuyeckas XxuMus. Y4ueO. s By30B. M.: Beicml. mik.,
2006. 743 c.

0) nporpamMHoe obOecrieueHne U IHTepHeT-pecypehl:

1.

Microsoft Windows XP Professional SP3 AL (Homep nunenzum: Ne 60478556 ot
17.01.13.).

Microsoft Office 2007 Suites (Ne IOIT 47/08 ot 07.07.2008).

http://www.fptl.ru/Chem block.html — paznuunbie yueOHO-METOAMYECKHE MaTEPHAIIBI 110
XMMHUH,

http://chemistry-chemists.com/Uchebniki.html — y4eOHuKY, TpakTHKYMBI U CIIPABOYHHKH
10 XUMHUH.

5. HporpaMMa JAUCHUIIIINHBI, COACPIKAHUC  JTUCHHIIIMHBI, CIIMCOK  BOIIPOCOB JJIA

CaMOCTOSITENIbHOW MOATOTOBKH K AUCKYCCHSAM, TECTaM U JIaOOpaTOPHBIM padoTaM, a TakKe
IJ1aH na6opaToprlx pa60T PasMEIIarOTCs Ha MOPTAaJI€ CUCTEMbI CO3AAaHUA U YIPABJICHUA
kypcamu Moodle mo azapecy: https://course.squ.ru/course/view.php?id=825 — Cmotpos
M.II. «O0mas 1 HeopraHu4YecKass XUMHsI 1711 OMOJIOTOBY.

8.2. Bropoii cemecTp

a) IuTeparypa:
1. Tpasenp B.®. Oprannueckas xumusi: B 2 T. M.: Akanemknura, 2006.

2.

T. 1. M.: Akagemkaura, 2006. 727 c.

T. 2. M.: Akanemknura, 2006. 582 c.
Hla6apoB 10.C. Oprannyeckas xumusi [DnekrpoHHbId pecypc]: yuebnuk / HO. C.
[ITa6apoB. - 5-e u3xd., crep. - CII6.; M.; Kpacuomap: Jlaus, 2011. - 846 c.: umn. -
(YueOuuku i By3oB. CrienuanbHas Jmreparypa). - bubmumorp.: ¢. 806. - ISBN 978-5-
8114-1069-9: 13500.00 p.

6) nporpaMmMHoe o0ecrieueHue U VIHTepHeT-pecypehl:

o bk~ DN

Hnst camocToATeNnbHONH pPabOThl MO XUMHUU CTYACHTaAM PEKOMEHAYIOTCS CIEAYIOIIne
NHTepHET-pecypcesl:

Microsoft Windows XP Professional SP3 AL (Homep nuiensuu: Ne 60478556 ot
17.01.13)).

Microsoft Office 2007 Suites (Ne IOIT 47/08 ot 07.07.2008).
ISIS/Draw 2.4 (Freeware).
4, ChemBio3D Ultra 11.0 with MOPAC (NeCER5030661, NeIOIT 07.07.2008).

http://www.fptl.ru/Chem block.html — pa3znu4nbie yueOHO-MeTOAMYECKHE MaTEpHAIIBI 110
XUMWH;



http://www.fptl.ru/Chem%20block.html
http://chemistry-chemists.com/Uchebniki.html
https://course.sgu.ru/course/view.php?id=825
http://www.fptl.ru/Chem%20block.html
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http://chemistry-chemists.com/Uchebniki.html — y4e6unku, npakTukymsr U cipaBOYHUKH

10 XUMUH.

8.3. Tperuii cemectp

a) JmMTeparypa:

1.

OcHoBel ananutnueckor xumuu. [lon pegakmmeit FO.A. 3omoToBa. Y4eOHUK 7151 BY30B.
B 2 xn. / T.A. boawsmoga, I'./[. Bpeikuna, A.B. 'apmamr u gp. — 1-e uzn. 2001.; 2-e usn.,
nepepad. u gom. — M.: Beicin. mik.,2002. ; 2-e u3a., nepepad. u gomn. — M.: Beicm.
mk.,2003. ; 3-e u3g., nepepad. u gom. — M.: Beicur. mik.,2004.

Anamutnueckas xumus. BacunbeB B.I1. YueOnuk B 2 kH.- M.: JIpoda, 2004 r.; 2006 r.;
2007 r.

0) mporpamMmMHoOe obecrieueHrne U UHTepHET-pecypChl:

1.

Microsoft Windows XP Professional SP3 AL (Homep munenzum: Ne 60478556 ot
17.01.13.).

Microsoft Office 2007 Suites (Ne IOIT 47/08 ot 07.07.2008).

http://www.fptl.ru/Chem block.html — paznuunbie yueOHO-METOAMYECKHE MaTEPHAIIbI 110
XMMHUH,

http://chemistry-chemists.com/Uchebniki.html — y4eOHvKY, TpakTHKYMBI U CIIPABOYHHKH
10 XUMHUH.



http://chemistry-chemists.com/Uchebniki.html
http://www.fptl.ru/Chem%20block.html
http://chemistry-chemists.com/Uchebniki.html
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9. MaTepua/bHO-TEXHUYECKOE 00ecnedeHne TUCIUTIIHHBI
1. Cnalizpl, puCyHKH, CXEMBI 110 TEMaM JICKIIHH.
2. Anmaparypa:
- BEChl TCXHOXUMHUECKUE U aHATUTHYCCKHUEC
- armmapaTtsl Kuna - ciekrpodoromerpsr: CP-46; KOK-2; KOK-3;
- HOHOMEPHI;
- xpomarorpad mapku Shimadzu;
- SIMP cniekrpometp Varian-400;
- CYIIWIbHBIN MKad;
- My(emnbHas 1neus,
- KoMIbIOTep (11 00pabOTKK PE3yJIbTATOB U MOCTPOCHHUS 3aBUCUMOCTEH).
3. Xumuueckas ocy/a B acCOPTUMEHTE (B COOTBETCTBUH C METOJMKAMH TPOBEICHHSI
71a00paTOPHBIX PadbOT).
4. XUMHUYECKUE PEAKTHBBI B ACCOPTUMEHTE (B COOTBETCTBHU C METOJIMKAMHE IIPOBEICHUS
71ab0paTOpHBIX pador).
5. OBepxen-npoeKTOp U MPO3payHbIC TICHKH.
6. CitaiiimpoexTop.

Mecmamu nposederus npakmuyeckol no020moBKU AGIAIOMC. yuebHvie 1abopamopuu 1
kopnyca CI'Y.

[Iporpamma coctaBneHa B coorBeTcTBUU ¢ TpeboBanusmu ®I'OC BO no nanpasnenuto 06.03.01
«buoaorus», Tpouib MOArOTOBKU — VCTONHUHBOE PA3BATHE 3KOCHCTEM.

[Iporpamma omoOpena Ha 3acenanuu kadeapsl oome u Heopranndeckord xumur N010 ot «16»
utons 2023 r., kadeapsl opranmueckoit u ouoopranmyeckoit xumun N013 ot «19» urons 2023 r.,
kadeapsl aHATUTHIECKON XUMHUH 1 XuMudeckor skoorur N08 ot «30» mast 2023 r
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