[Tpunoxenue 5

denepanbHOE rOCYIapCTBEHHOE OIOKETHOE 00PAa30BATEIHHOE YUPEXKICHUE BBICILIETO
obpazoBanus « TaMOOBCKHUIA rocynapCTBEHHbIN yHUBEpcUTET uMenu [.P. Jlep:kaBuHay»
[Iemarornuecknii MHCTUTYT
Kadeapa xumun

YTBEPX/AIO:

«05» nrong 2021 .

PABOYAS ITPOT'PAMMA

no aucuuiinae b1.B./1B.09.29 CoBpeMeHHbIE METOIbI XMMUYECKOTO aHAIN3a

Hampasnenue noarorosku/crennanbHOCTh: 44.03.03 - CriennanbHOe (A€(EKTOIOTHIECKOE)
oOpa3oBaHue

[Tpodunb/HanpaBiaeHHOCTh/criennanu3anus: JomkonabHas 1e(eKToI0rusl
YpoBeHb BhIcIIero oOpa3oBaHus: OakanaBpuar
Kpanudukanus: bakanasp

rog Habopa: 2021

TamboB, 2022



ABTOp NMpOrpamMmsbi:
Kannunar xumnueckux Hayk, qoueHT bepnnukosa ['anuna [eHHaaneBHA

Pabouas nporpamma cocrapiena B coorBeTcTBuu ¢ ®I'OC BO mno nampasienuto noarotroBku 44.03.03 -
CnenunanpHoe (medexronorudyeckoe) oOpa3oBaHue (ypoBeHb OakamaBpuara) (mpukaz MwuHHCTEpCTBA
oOpazoBanus u Hayku PO ot «22» ¢espans 2018 . Ne 123).

Pabouas nmporpamMma npunsta Ha 3acegannu Kagenpst xumun «17» utons 2021 1. IIporoxon Ne 8

Paccmotpena u oqoOpeHa Ha 3acefaHuu YueHoro coBerta [legarormueckoro nHCTUTYTA, [IpoTokon ot «05»
ntonst 2021 . Ne 8.



COIEPXAHUE

B (5011708 BB 12 2 001 02 (0300200 00711 4

. Mecto muctiatIuHBL B CTPYKTYPE OIT OAKATABPA. ... uveenttintt et et e et e e e ee e e iee e eaeeeteeaeeaeenns 9

. O0OBEM U COMEPIKAHME TACTIATIITITHBL. . . ..\ vsussenssenteenseenneenseenneeneeeaseeeseanasanseanseanseenreenneenneans 9

. KorTpons 3HaHM# 00y4Jaronuxcst U TUTTOBBIC OITCHOUHBIE CPEICTBA. ... vtnureenrsenreenreenneenneenneenneenneans 12
. MeToandeckne ykazaHus I 00YUYAIOITAXCS 10 OCBOCHHUIO JUCITUTUTHHBI (MOJTYTIS) ..\ vveeeeeanreannannnns 21
. YueOHO-MeTonnYeCKOe U HH(POPMAIIMOHHOE 00CCIICUCHHE TUCIIMIIMHBL. . ... vvvsenransereereareareensannnns 23
. MarepuanbHO-TeXHUYECKOe obecrievueHue JICIIUTUTAHBI, MpOTrpaMMHOE obecrieveHue,

npodeccroHabHBIC 0a3bl TaHHBIX U WH(POPMAITHOHHBIE CITPABOTHBIC CHCTEMBL. . ...'vveeereenreanreansannns 24



1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

YK-6 CriocobeH ympaBisiTh CBOMM BPEMEHEM, BHICTPAUBATh M PEATM30BBIBATH TPACKTOPUIO CAMOPA3BUTHS
Ha OCHOBE PUHLIUIIOB 00pa30BaHUs B TEUEHUE BCEH KU3HU

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax

OCBOEHHS TUCIUIUINHBI:
- IeJaroruyecKuit
- COMPOBOXKICHUS

1.3 JlucuuriinHa OpUEHTHPOBAHA HAa MOATOTOBKY OOydYaroUIMXCs K MPO(ecCHOHAIbHOM AEATEIbHOCTH B
cpepax: 01 ObpazoBanue u Hayka (B cepe MOIIKOILHOTO, HAYAIBHOTO OOIIEro, OCHOBHOTO OOIIETo,
cpeaHero obmero o6pa3oBaHus, NPOo(EecCHOHATBHOTO O00y4YeHHs, NPOPECCHOHAIBLHOTO 00pa30BaHMS,
JIOTIOJIHUTENIBPHOTO 00pa3oBaHus; B cdepe HayuHbix uccienoBanuii), 03 ComumanbHoe 00cmykuBaHue (B
cdepe COIMaIbHOTO 00CITYKUBAaHHUS U COLMATHLHOTO 00ECIIeUeHNs )

1.4 B pe3ynbTare 0CBOCHHS JUCLHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIC
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH
npodeccroHaIbHBIC
JercTBUs (IPU HATUYIAN
npodcTangapra)

Konx n HammeHoBaHme
xommnereniuu ®I'OC BO,
HEOOXOIUMOM 1151
(hopMHUPOBaHUS TPYIAOBOTO
WIH PO eCCHOHATBLHOTO
JIeHCTBHS

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

YK-6 CnocobeH ynpasisith
CBOUM BpPEMEHEM,
BBICTpPauBaTh U
pean30BBIBaTh
TPaEeKTOPHIO CaMOPa3BUTHS
Ha OCHOBE IIPUHIIUIIOB
00pa3oBaHus B TEUCHHUE
BCEH XKU3HU

[IpoexTHpyeT TpPaeKTOpUIO CBOEro MpodecCHOHAIBHOTO
pocTa M JIMYHOCTHOTO pa3BUTHUS, pacUIMpsSeT CBOH

npodeCcCHOHANBHBIN  Kpyrozop:  OpuoOpeTaer U
UCTIONIb3yeT Ha TpakTHKe O0a30Bble 3HAHUS, YMEHUS U
HaBBIKM M3 Pa3IUuHBIX cdep MnpodecCHoHaTbHON

JACATCIBHOCTH, B TOM 4YHCIIE B 001aCTH XHMHYECKOTO
aHaJIM3a ChIpbs U MAaTCpUaJIOB

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

VYK-6 CrocobGeH ymnpaBiiTh CBOUM BpEMEHEM,
TPAEKTOPHUIO CAMOPA3BUTHS HA OCHOBE IPUHIIMIIOB 00PAa30BaHUs B TEUCHUE BCEH KU3HU

BBICTpauBaTb U PCaIM30BbIBATH

Ne HanmenoBanwme ®opma oOydeHus
n/m JIACLIVIUINH,
Ounas 3aouyHas
OTIPEIETISIOIIX
(cemecTtp) (cemectp)
MEXIUCIUTUTHHAPHBIE T T3 a1 1213 2
CBSI3H
1|3D-monenmupoBanue + +
2 |History&Technology + +
3 |Ananutudeckoe + +
YTeHHE
4 |busHec-naHpPOBaHU + +
e B AnstHHBeCT
5 |buosnorus pa3BuTUs + +
YyenoBeka B HOpMe U
MaTOJIOTUN




Benukue Yunrens
YEJI0BEUECTBA
(MopaibHbIe 1
3TUYECKHUE YUECHUS
Kondyuus, Byanet,
Mouces, Mucyca
Xpucra, Myxammena)

Bukrtumonorus

o0

Boennas nponaranna
Kak HHQOPMAIMOHHOE
OpyXHe

T'eneTnka yemoBeka

JleBanbBaliysi HOPMbI
MICUXUYECKOTO U
JUYIHOCTHOTO
pa3BUTHS: TIPUYUHBI U
MOCIIEAICTBHSA

11

JlyXOBHO-HpPaBCTBEHH
0€ BOCIIMTaHUE

12

3apyOexHas
JUTEpaTypa U BHI30OBHI
COBPEMEHHOCTH

13

3amura npas
yeJI0BeKa

14

HrpoBbie TEXHOJIOTHUU
B 00pa3oBaHUH

15

WHTtepHeT-pecypchl Ha
CIIy>k0€ NICTOPHH:
VCTOYHUKH U METOJIBI

16

Hcropuko-KynsTypHO
€ Haclleue
TamMO0BCKOIT 00IacTH
B I (PpOBOM
WU3MEPCHUU

17

Ucropuueckue
PEKOHCTPYKLIHUHU: OT
apxeonoruu 10 3D
TEXHOJIOTUH

18

Komnerorepnas
rpaduka v Au3aiiH

19

Koutposns 3a
WCTIOJTHEHHEM
PEMOHTOB B
MHOTOKBapTHPHBIX
JIoMax

20

Kputnueckuii
WHCTPYMEHTapUi 1
TIPUHSTHUS PELIEHUN U
apryMeHTaIus

21

JIMHTBUCTHYECKAS
JKCIIEPTH3a CITOPHBIX
TEKCTOB

22

Jluteparypa pycckoro
3apyOeKbs

23

JIngnoe
IUIAaHUPOBAHUE U
yhpaBieHHe pabounuM
BpEMEHEM




24

Jloruka

25

MeHeKMEHT
Kapbephl: KaK CTaTh
YCTIEITHBIM
PYKOBOIHTEIIEM

26

Mertoas! aHamu3a U
WHTEPIPETAINH
KOJIMYECTBEHHBIX 1
KaueCTBEHHBIX
JTaHHBIX

27

Mertoasl uzydeHus
MTOBCETHEBHOCTH

28

Mup coBpeMeHHOTO
HCKYCCTBa:
MOCTMOJIEPHUCTCKHUH
MIPOEKT

29

MupoBble BOIHBI B
CPaBHUTEIBHO-UCTOPH
YECKOM paKypce

30

MonexynsipHO-010I0T
WYSCKHUE OCHOBBI
MOBEJACHUS U
3aBUCUMOCTEH

31

Hainorooonoxenue
OnsHeca

32

Haponnubie o6psas! 1
Npa3HUKH

33

Hopwme! u paBua
COBPEMEHHOIO
3THKETA

34

HopwMsI s1361K0BOTO
OOIIEHUS B yCTIOBUSX
BUPTYaJBHOU CPEIIbI

35

Opranuszanys u
NpOBEJICHHUE
MapKETHHIOBOTO
UCCIIeIOBaHUS
(oHMaitH-0MPOCOB)

36

Opranuzanus
TYPUCTHYECKOTO
OousHeca

37

OCHOBHBIE IPHEMBI
3¢ hekTuBHOM paboOTHI
¢ uH(opmanuei

38

OCHOBEI
apryMeHTaIuu

39

OCHOBBEI
BHIE00JIOTHHTA

40

OcHOBEI
KOTIMpalTHHTa

41

OCHOBEI JIOTHKHA

42

OCHOBEI
MIPEI0CTABICHUS
KUTHITHO-KOMMYHAJTh
HBIX YCIyT
HACeJIEHHUIO




43

OCHOBEI
parMoHaIBLHOTO
MIPUPOJIOTIONIE30BAHUS

44

OcHoBBI cyneOHON
JIMHTBUCTUYECKOI
IKCTICPTH3BI

45

OcobenHocT
paccMoTpeHus
CEMEHHBIX CITOPOB

46

OcobenHocTu
paccMoTpeHus
TPYIOBBIX CIIOPOB

47

TToBenenue B
MyOJIMYHBIX MECTax

48

IloBcenHEeBHEBIE
PasroBOPHI

49

Tlonsarue
IICUXO0JI0TUYCCKOM
TpPaBMBI B
COBpPEMEHHOM
IICUXOJIOTHH

50

HOCTTpaBMaTI/I‘ICCKOC
JJUMYHOCTHOC
Pa3BUTUC: IPUTOBOP
HJIKM TOYKa
JIMYHOCTHOT'O pOCTa

51

HpaBOBBIe OCHOBBEI
MpUPOAOIIOIb30BaHNA

52

IIpakTuky™m 1o
UTPOTIEIarOTUKE

53

[IpakTukym no
PYCCKOMY SI3BIKY

54

IIpuxnagHeie
reonH(GOpMaIMOHHBIC
TEXHOJIOTUH

55

IIpumenenne BITJIA B
MOCTPOCHHUH
MIPOCTPAHCTBEHHBIX
Mozenei

56

IIpobnema cmbIcTa
JKU3HH U [IEHHOCTH B
dbunocopuun

57

IIporpammupoBanue
Ha s361Ke Python.
bazoBblii kypc

58

IIporpammupoBanue
Ha s361Ke Python.
IIpoaBuHyTHI KypC

59

IIporpammupoBanue
Ha s3b1Ke Python.
Pazpabotka
BEO-TIPHIIOKEHUH C
WCIIOJIb30BAHUEM
Flask




60

IIporuBoneiicTBue
KOPPYILUH U
(hopmupoBaHHe
AHTUKOPPYNLUOHHOTO
MOBEACHUS TUIHOCTU

61

Tlcuxuka u MO3T

62

Tlcuxonorns
KPUTHYIECKOTO
MBIIIIEHUS

63

Tlcuxomnoro-negaroru
YECKHE OCHOBBI
UTPOTIECAArOTHKH

64

ITcuxoduznonormaeck
1€ OCHOBBI TTOBEICHUS
Y KOTHUTHBHBIX
(yHKIMI

65

Pycckas
MUcaTebCKas
kputnka XIX-XXI
BEKOB

66

Pycckas ycanebHas
KyJIBTypa

67

CaMOMeHeI[)KMeHTZ
MCTOIWKHU U
TCXHOJIOI'NU

68

CBATBIHU
TaMmOOBCKOTO Kpast

69

CoBpeMeHHbIE
TUC-texHONMOTMN

70

CoBpeMeHHbIE
METO/IBI XUMHUYECKOTO
aHaJm3a B
KPUMUHAIIMCTUKE

71

CoBpeMeHHbIE
MOJICKYJISIPHO-0HOI0T
WYECKUE U
MUKPOOUOTIOTHICCKIE
METOIBI B
KPUMUHAIIMCTUKE

72

CoBpeMeHHbIE
TIOIXOJTBI K
MEPCOHAIBHOMY
MEHEPKMEHTY

73

CoBpeMeHHbIE
MPOOIEMBI
dbunocopuun

74

CoBpeMeHHbIE
TYypUCTHYECKHE
TPOYKTHI:
(hopMHUpOBaHHUE U
peanu3arys

75

CounaabHbIE CETH KaK
KOMMYHHKAIIHOHHBIC
KaHaJIbI

76

Crtpecc-MEHEIKMEHT
1 3¢ heKTHBHOE
B3aUMOJICHCTBHE




77| TekcT u AMCKYpC B + +
Hurepuere

78 | TexHoI0rNM AEI0BOTO + +
oO01eHus

79| TexHONMOTUM pa3BUTHUSA + +
BBICIIHX
MICUXUYECKUX
(hyHKIHI

80| Texnomorus u + +
OpraHHU3aIus
TOCTUHUYHO-PECTOPaH
HOT'0 KOMILJIEKCa

81| Tpenunr + +
«MaiiHa-putHeC»

82 | dunmocodckoe u + +
HPaBCTBEHHOE
coaepKaHue
CBAIIEHHBIX KHUT

83 |Doxkyc-Tpyrmima Kak + +
MeTOJ cOopa JaHHBIX

84 [ Xumnueckas + +
aHaAJINTUKA B
MEIUILINHE

85 [Xumnueckuii anainus + +
MIPUPOJHBIX OOBEKTOB

86 |LludpoBas kyasrypa | + | + + |+

87|YenoBek Ha BOMHE Kak + +
COLIMOKYJBTYPHBIN
(henomeH

88 [DxoHOMUKA + +
MIPUPOJIOTIONIE30BAHUS

89 | D9kOHOMHUKO-TIPAaBOBEIE + +
aCIeKTHI CO3JaHus U
pa3BUTHUSA
COOCTBEHHOTO
OuzHeca

90 [3HeprosdhhekTHBHOCT + +
197
JHeprocOepeKeHUE B
KUTUITHON cepe

91 [FOBeHaBHOE TIPaBO + +

92 | SI3bIK KaK OOBEKT + +
CyleOHOM IKCTIEPTU3BI

93 | SI3pIKOBAs IMYHOCTE B + +
BUPTYaJIbHOM
MIPOCTPAHCTBE

2. Mecto nucuuninHbl B cTpykrype Ol 6akanaBpunara:

JucuunnuHa «CoBpeMEHHbIE METOJbl XHMHUYECKOTO aHallu3a» OTHOCUTCA K YacTH, (opMupyemoii
y4JaCTHUKaMU 00pa30BaTebHBIX OTHOIICHHUH, yueOHoro rurana OIl mo HanpasneHuto noarotoBku 44.03.03
- CriennanpHoOE (e eKToIoOTHIecKoe) 00pa3oBaHue.

I[I/ICI_[I/IHHI/IHa ((COBpeMeHHBIG MCTOAbI XUMHUYCCKOI'O aHaJIn3a» U3y4acTCd B 4 CCMCECTPC.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00beM OUCLMILUINHEL:



. Ounas 3aoyHas
Bun yueGHOM paboTHI
(Bcero yacoB) | (Bcero 4acos)
O0mas Tpy10€éMKOCTh JMCHUIITHHBI 72 72
KonTaktHas pabora 32 8
Jlexnuu (Jlekrun) 16 4
[Tpaktuueckue (IIpakr. pab.) 16 4
CamocrosrenbHas padota (CP) 40 60
3auer - 4
3.2.ConepxaHue Kypca:
Ne HasBanue Bun yue6Ho# paboThl, yac. | @OpMBI TEKYIIETO
TEMBI pa31[ena/ TEMBbI Jleknun Hp aAKT. CP KOHTPOJIA
pao.
o|3]o]3]0]3
4 cemectp
1 0630p CamocTosiTenpHas
COBPEMEHHBIX pabora
METOAOB 41| -|-|10]15
XUMHUYECKOTO U
(hUBUKO-XUMUYECKO
ro aHaJn3a
2 DIEKTPOXUMUYECKHU CamocrosiTenbHas
€ METO/bI aHaJIHM3a pabora; Pemenue
4 1 4 | 2 |10 | 15 |mpakTUKO-OpHUEHTHP
OBAHHBIX 3a]1a4;
TectupoBanue
3 Xpomatorpadust kKak CamocrosiTenbHas
METOJ as/ieneHuA 1|, 1|4 1 110l 15 pabora; Pemenue
aHaJn3a BEIECTB NPaKTUKO-OPHUEHTHUP
OBAHHBIX 3aJ1a4
4 OnTtuyeckue u CamocrosiTenbHas
CIEKTpaJIbHBIC pabora; Pemenue
METO/IbI aHAJIU3a 4 1 8 1 | 10 | 15 |mpakTuko-opueHTHP
OBAHHBIX 3a]1a4;
TectupoBanue

Tema 1. O030p coBpeMeHHBIX METOX0B XUMUYECKOI0 U (PU3UKO-XUMHUYecKoro anaiau3za (YK-6)

Jlekumus.
3anaun ¥ 06JacTh MPUMEHEHHS KOJMYECTBEHHOIO aHajn3a. XapaKTepUCTUKAa XUMUYECKUX, (PU3NUECKUX U
(U3UKO-XUMUYECKUX METOJOB KOJIMYECTBEHHOro aHammza. Kiaccupukanus XUMHUECKHX METO0B
KOJTMYECTBEHHOro  aHanu3a. Kunaccudukanuss — gusmuyeckux W (QU3HKO-XMMUYECKUX  METOJOB
KOJTMYEeCTBEHHOro aHanu3a. CylmHocTb, KilaccUpUKanmuss ¢ 007acTb MNPUMEHEHHUS ONTUYECKHUX,
AIIEKTPOXUMHUYECKUX, TpapUuecKuX | pPaTuOMETPHUYECKUX METOloB aHanu3a. KoHIeHTpupoBaHue
BEILIECTBA.

IIpakTH4eckoe 3aHATHE.
HE IIPETYCMOTPEHO

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
CymHOCTh PU3NKO-XUMHUECKUX U (U3NYECKUX METOJIOB aHaIn3a, 00IacTh UX IPUMEHEHHUS.
UyBCTBUTEIBHOCTD U CEJIEKTUBHOCTh HHCTPYMEHTAJIBHBIX METOIOB aHAIN3a. AHATUTHYECKHE TPUOOPHI, UX
KjaccuduKkanus, NpUHIUIHANIbHAS CXeMa yCTPOoicTBa. XapaKTepuCcTHKa OJIOKOB: MCTOYHUKA CUTHAJa,
ceJieKTopa, mpeodpaszoBaTelis, IeTeKTopa, perucTpaTopa, CTabuiIn3aropa.

10



11
Tema 2. DiekTpoxumudeckue Metoabl anaan3a (YK-6)

Jlexknus.
DNeKTPOXUMHUYECKHEe MeTOoAbl aHanmu3a. OOmas XapakTepuCTHKa METofa. DJIEKTPOXMMHUYECKas Lerb U
Aderika. VIHIMKAaTOpHBIA DIEKTPOA MU NIEKTPOA cpaBHEHMs. [loTeHHHMOMETpHUS M NMOTEHLHOMETPUYECKOE
TuTpoBaHue. Bonsrammnepomerpus. PrTyTHBIA snexkTpon. MurpauuoHHBIA W AUQPQPY3UOHHBIA TOKH.
[Ipenensublii Tok. Ilomspuzanmsa. YpaBHenue MWinbkoBHua. YpaBHEHHE MOJISAPOrpadUuecKO BOJHBI.
IloreHunan momyBOJSHBL. AMIEPOMETPUUYECKOE TUTpOBaHUE. Bupa KpuBbix TuTpoBaHus. KymoHomerpus.
3akonsl Papajnes. OnpeneneHne KOHEUHON TOUKH TUTPOBaHUA. BUbl KpUBBIX TUTPOBaHUS.

IIpakTnyeckoe 3ansATHE.
1. Bonsramnepomerpus (nonsgporpadusi, aMIepoMeTpHsi)
2. KonnykroMeTpusi, KOHIyKTOMETPHUECKOE TUTPOBAHNUE.
3. Kynonomerpus

3ajaHus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
1. OuleHka IperuMyIIecTB IEKTPOXUMUUECKUX METOAOB aHAIU3a
2. Iloucku CTaHIapTHBIX METOAUK Ha OCHOBE 3JICKTPOXUMHUYECKHUX METOIOB aHAJIN3A.

Tema 3. XpomaTorpagus kak MeTo paseseHusi U aHaau3a semiects (YK-6)
Jlexknus.

Cymuocts M o0nacte npuMeHeHuss Metona. OcHoBHble moHATHA. Kiaccupukamuss MeTonoB
xpomarorpadguu. Mertoasl  pasmeneHus U KOHUEHTpupoBaHus. KoadduuueHT pacnpeneneHus.
Xpomarorpadusi. AncopOuroHHas XxpoMaTtorpadusi, BHITECHUTEIbHAS U MOHOOOMEHHast Xpomarorpadusi.
PacnpenenurensHas xpomarorpadus. bymaknas xpomarorpagusi. ['a3oBas u xKuIKocTHAs Xpomarorpadusi.

IIpakTH4eckoe 3aHATHE.
1. AncopbumonHas xpoMmaTtorpadusi, BRITECHUTEIbHAS 1 HOHOOOMEHHAs XpoMaTorpadusi.
2. PacnipenenurenbHas xpomarorpadus. bymaknas xpomarorpagusi.
3. 'a3oBas u )XKUAKOCTHAsE XpoMaTorpadus.
3agaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. Ouenka npeuMyIiecTB XxpomarorpaduyecKux METOJI0B aHaIN3a
2. [Toucku cTaHmapTHBIX METOJUK HA OCHOBE XpOoMaTorpaUueCcKux METOIOB aHAIH3A.

Tema 4. OnTH4yecKHe U CIEKTPaJdbHbIe MeTOAbI aHaan3a (YK-6)
Jlexknus.

CymHocTb, Knaccudukamnms, ob61acTh mpuMeHeHUs. BusyanbHas KOIOPOMETPHS, XapaKTePUCTUKA METOAA.
dotomerprueckue mMetonsl. OcHOBHOW 3akoH (oromerpuu. IloHsTHEe O KO3 UIMEHTE MPOMyCKaHUS U
ONTUYECKOU TUIOTHOCTH. MeTonbl POTOMETpHH, XapaKTEPUCTHKA, 00IaCTh TPUMEHEHUSI.
CrieKkTp 37eKTPOMarHUTHOTO M3inydeHus. [[nrHa BONHBI M BOJHOBOE 4YHMCliO. CHEKTPbl aTOMOB M MOJIEKYIL.
Oneprusi (OTOHOB M HSHEpreTHyeckue mnepexonnl. 3akoH byrepa-JlamOepra-bspa. Ero maremarmdeckoe
BelpakeHune. Hcmonp3zoBanne Y®-, UK-u crnexkTpoB BUAMMOW 00JacTH B aHAJUTHYCCKOM XUMUHU.
Crnexrpodoromerpuueckuii Meron. CymuocTe MeTtoaa. CrnekTpodoToMeTphbl, TPHHIMI WX ICHCTBHUA.
OnTuyeckre CXeMbl B YCTPOMCTBO MPUOOPOB.



WNudpakpacHble CHEKTPbl U CTPOCHHE XHMHUYECKHUX COCTUHEHUH. MONEeKyIapHbIH KOd(pPHUIUEHT
norouieHusi. Teopus MK-cmekTpoB W CHEKTpOB KOMOMHAIIMOHHOTO —paccesHus. [IpumeHenue
MH(PPAKpPaCHBIX CIHEKTPOB U CIEKTPOB KOMOHMHAIIMOHHOTO pAaccesiHUs B AHAJIUTHYECKOW XUMUH.
@nroopecueHTHBIM aHanu3. Macc-cniektpockonus. llpupoga u BUA  Macc-CHEKTPOB. OMHUCCHOHHAS
CIEKTPOCKONHA. BHIBl SMHCCHOHHOTO CHEKTPaJbHOIO aHajH3a: BU3YyalbHbIM, (oTorpaduueckui,
¢doroanekrpuueckuil. [IporcxokaeHne SMHCCUOHHBIX CHEKTPOB. V3MepeHHe IUIMH BOJIH CHEKTPaJbHBIX
nuHui. KadecTBEHHBI M KOJIMUYECTBEHHBIM CIIEKTpabHBIN aHaIW3. MeToabl KOJIMYECTBEHHOIO AaHAIU3a.
Merton A1epHOr0 MarHUTHOIO PE30HAHCA. SACpHBINA NPOTOHHBIN pe30HaHC. XMUMHUYECKHM CABUL. Buiel
cnektpoB. SAIMP (IIMP). Cnun-cniHoBoe B3aumojeictsue B SIMP. DOMuccuoHHblil CrieKTpaabHbIN aHaIu3.
Teoperndecknue ocHOBbI MeToaa. CEKTpbl U3nydeHHs. KauecTBEHHBIN U KOJMYECTBEHHBIN CIIEKTPaIbHBIN
aHanmu3. BuIBl OMHCCHOHHOTO  CIEKTPAaJNbHOTO  aHaNM3a: BU3YyaJbHbIM, (¢ororpadpuyeckuii u
(boTo3NMeKTpHUECKUH.

IIpakTnyeckoe 3aHsATHE.
1. @orokonopumerpus
2. CnekrpodoTomepust
3agaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. Ouenka npenMyIIeCcTB CIEKTPaIbHBIX METOJ0B aHaIU3a
2. Iloucku cTaHAApTHBIX METOMK HA OCHOBE CHEKTPaJIbHBIX METOJOB aHAIHN3a.

4. Konrpoab 3HaHMI 00y4alOLIUXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

4 cemecTp

nocemaemMocts — 10 0ajuioB

TeKylui KOHTposib — 70 6aioB

KOHTPOJBHBIE Cpe3bl — 2 cpe3a mo 10 6amioB KaxabIi

npemMuaabHbie 0amisl — 10 6amoB

Pacrnipenenenre 6aJiioB 10 3aaHMSIM:

Ne |HaszBanue tembl | Dopmbl Max. MeTtonrka npoBeACHNS 3aHATUS U OLIEHKU
Te | /BHUI y4eOHOH |TEKyLIero | KOJ-BO
MBI paboThI KOHTpoJsi | 0asuioB
/ cpe3sl
1. 00630p CamocTtos 10 CryneHTy mnpezaraercs WHAMBHAyalbHOE 3aJaHue u3 5
COBPEMEHHBIX | TeNbHas KOHTPOJILHBIX BOTIPOCOB (2 0aiia 3a KaKbli NMPaBUIbHBIN OTBET).
METOZIOB pabora

XUMHAYECKOTO U
¢$uznKo-XuUMHIUIE
CKOTO aHaiu3a

2. | Onexrpoxmmmde | CaMmocTos 10 CrynenTty mpemiaraeTcs WHIWBHIyaJlbHOE 3aJaHue W3 S
CKHE METONBI | TembHas KOHTPOJIBHBIX BOTIPOCOB (2 Oaia 3a KaKIbIi MpaBWILHEBIN OTBET).
aHaam3a pabora
Pemenne 10 CrynenTty mnperaraeTcs 2 3agadd 1o S5 OalloB 3a KaKIYIO
MIPAKTUKO- MIPaBUIILHO pEIICHHYIO 3a1ady — Beero 10 6amios
OpPHUEHTHP
OBAHHBIX
3a/a4q
TecTupon 10 Crynenty npemiaraetcst TecT u3 20 TecToBbIX 3amanuii (0,5 6ama 3a
aHMe(KOH Ka)KIBIH PAaBUIIBHBIN OTBET).
TPOJILHBI
i cpe3)
3. [Xpomarorpadmus | Camoctos 10 CrynenTty mpemiaraeTcs WHIWBHIyalbHOE 3aJaHue W3 S
KaK METOJ TeTbHas KOHTPOJIBHBIX BOTIPOCOB (2 Oaia 3a KaKIIbIi MpaBWILHBIN OTBET).

pasnencHus U pabora
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aHalns3a Pemenne 10 Crynenty mpemmaraercss 2 3agadyd mo S5 OaJuloB 3a KaXIyro

BCIIICCTB IMPaKTUKO- MPaBUIBHO PELICHHYIO 3a1a4y — Bcero 10 Oamnos
OpPUEHTHP
OBAaHHBIX
3aja4
4. | OnTtnueckue u | CamocTost 10 CryneHTy mnpezaraercs WHAMBHAyalbHOE 3aJaHue u3 5
CHEKTPAJIbHBIE | TENbHAS KOHTPOJILHBIX BOTIPOCOB (2 0Oaita 3a KaKIbli NMPaBUIbHBIN OTBET).
METOBI aHau3a | pabora
Pemenne 10 Crynenty mpemmaraercss 2 3agadyd mo S5 OaJuloB 3a KaXIyro
MPaKTHKO- MPaBUIBHO PELICHHYIO 3a1a4y — Bcero 10 6amnos
OpPUEHTHP
OBAaHHBIX
3aja4y
TecTupon 10 Crynenty npemiaraercs TecT u3 20 TecToBbIX 3amanuii (0,5 6aina 3a
aHue(KOH KaXIIbIid IPABUIIBHBIN OTBET).
TPOJILHBI
i cpe3)
5. ITocemaeMocThb 10 10 6amnoB — crynent nocetui Bce 100% 3ansTuit

6-9 0ammoB — CTyAeHT moceTus He MeHee 60-90% 3ansaTuii

3-5 GamoB — CTyJeHT moceTu He MeHee 50% 3aHsaTuit

1-2 Gannma — CTyIeHT MOCeTHIT He MeHee 25% 3aHaTuit

Ecnu crynenT mocermn meHee 25% 3aHATHIA, OAJUTBI HE HAUUCIISIFOTCS

6. HpeMI/IaHLHBIe Oambsl 10 bannel HaumcasAroTcs 3a MNOCTOAHHYIO aKTUBHOCTb Ha MPAKTUYCCKX
3aHATHUAX

7. Hroro 3a cemectp 100

Hrorosas omenka mo 3a4eTy BbicTaBisieTcs B 100-0amipHOM MIKaie U B TPAIUIIMOHHON YeThIpex0aTbHOM
mkane. [lepeBog 100-0ayutbHONW  PEHTHMHTOBOM  OLGHKHM 1O  JUCIHUIUIMHE B TPAIUIUOHHYIO
YEThIPEX0AUTBHYIO OCYIICCTBIISETCS CIASAYIOMNUM 00pa3oM:

100-6ayuipHasA cucTeMa TpanuimonHas cucrema

50 - 100 6ayutoB 3aureHo

0 - 49 6aiut0B He 3aureno

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
PeieHue NpakTHKO-OPHEHTHPOBAHHBIX 3a/1a4

Tema 2. DIeKTpOXUMUYECKHUE METOJIbI aHAIM3a
1. Pa3HOCTH paBHOBECHBIX IOTEHIMAJIOB YJICKTPOI0B YJICKTPOJIUTHYECKOIl BaHHbI paBHa 1,23 B.
HaiiTn BbIX0A 10 3Heprum 1Jis ciaeaywomux ycjaosuii: ha = 0,7B, hk = 0,5B, Djom = 3B.
2. IIpu 180C 3xkBHBaJICHTHBIE 3JIEKTPONPOBOAHOCTH NPH OeckoHeuHoM pasBeneHnn KNO3, MgCl12 n
KCI coorBercTBenHo paBHbI 126,2, 110,9 u 129,9 . Yucso nepenoca anuona B pacrsope MgCl2 npu
ITHX YCJ0BUAX PaBHO 0,595. BLIYHCIANTH 3KBHBAJIECHTHYIO 3JIeKTPONPOBOJIHOCTH NMPH 0€CKOHEYHOM
pasBenenun pactsopa Mg(NO3)2 n adco/II0THbIE CKOPOCTH BXOASIIMX B €r0 COCTAB MOHOB.

Tema 3. Xpomatorpadus Kak METOJ] pa3/Ie/ICHUS U aHaJIN3a BEIICCTB
1. Onpenenutb MaccoByto 10110 (%) KOMIIOHEHTOB ra30BOM CMECH IO CJIEIYIOUIUM JaHHBIM:
Kommnonent:  IIpomnan byTtan [lentan [uknorekcan
S, mm2 175 203 182 35
k 0,68 0,68 0,69 0,85




2. Jlna xpomarorpaudyeckoro OmpefeNeHHss HHUKeIs Ha Oymare, MpONUTaHHON pPacTBOPOM
JUMETWITTTHOKCUMA, TIPUTOTOBUIIM TPU CTaHIApTHBIX pacTBopa. s storo HaBecky 0,2480 NiCI2 . 6H20
pacTBopwIH B MepHOU koibe Ha 50 mut. 3areM u3 3toii konosl B3summ 5,0; 10,0 u 20,0 Ma u pa3daBuiu B
kos0ax Ha 50 mu1. Mccnenyemslil pacTBOp Takke pa30aBuwiid B MEpHOH Kostbe Ha 50 M.

[Moctpoiite xkanubpoBouHblid Tpaduk B koopauHartax h — CNi u onpenenute coiaepKaHue HUKEIS (MI) B
HCCIIETyeMOM DPACTBOpE, €CIIM BBICOTA MUKOB CTAaHAAPTHBIX pacTBOpoB paBHa hl = 25,5; h2 =37.,5; h3 =
61,3, a BEICOTa ITHKa UCCIIEAYEMOro pacTBopa paBHa hx = 49,0 mm.

Tema 4. OnTuyeckue U CIEKTPAJIbHbIE METO/Ibl aHAJIU3a

1. Paccuntarh HAMMEHBIIYIO KOHIEHTPALIHIO BEIECTBA, KOTOPYIO MOKHO ONPEEIUTH KOJJIOPUMETPUUECKH,
€CJIM U3BECTHO, YTO MOJISIPHBIN K03 duineHT noramenus paseH 1,25-103. Haumenbiee 3HaueHuE
ONTUYECKOW IJIOTHOCTHU MPHU TONIIHHE ¢i1og 3 ¢cM paBHO 0,02.

2. Ucnonb3yeMblil pacTBOP UMEET ONTUYECKYIO INIOTHOCTH 0,5 MpH TONIIMHE MOIVIOLIAIOIIETO CIIOS 5 CM.
KonueHTpanus pactBopeHHoM conu coctasiseT 2-10-5 r B 90 M pactBopa. Onpeaenuts MospHbIN
K03 PHUIHEHT TOTTIONIECHUSI.

CamocrosTeqbHas pabora

Tema 1. O0630p COBpEMEHHBIX METOJOB XHMHUECKOTO U (PU3HKO-XUMUIECKOTO aHAIIHA3a
1. Kakwue MeToapl aHaau3a OTHOCATCS K XUMUUECKUM, (PU3UKO-XUMUYECKUM U ¢uznueckuM? [IpuBenure
MIPUMEPBI.
2. UYrto moapa3zymMeBarOT MO/ JUANAa30HOM COJEPKAHUM ONMPEEIsieMOro BENeCTBa METo1a aHau3a?
3. Yro Taxkoe 4yBCTBUTEIBHOCTh MeTO/A aHaIM3a? OT 4ero OH 3aBUCHUT?
4. Yto Taxkoe ceaekTUBHOCTh MeTona? Kak M0OKHO MOBBICUTH CEJIEKTUBHOCTE?
5. Yro nmoHUMAIOT MOJ BOCIPOU3BOAUMOCTBIO aHAIHU3a?

Tema 2. DNeKTpOXUMHUYECKHE METOABI aHAIIN3A
1. B uem cymHOCTh MeTOAa mossiporpadumn’?

2. Onumure PASHOBUAHOCTU MOTCHIIUOMCTPHUYCCKOTO TUTPOBAHUA. Ha ocHOBaHMM 4ero B HUX
OIPCACIIACTCS SKBUBAJICHTHAS TOYKa?

4. B ueM COCTOMT CYIIHOCTh MOTEHIIMOMETPUUECKOTO TUTpOBaHuUA? KakoBbl €ero npeumyuecrna’?
5. YeM ompenensieTcst BUJ KPUBO aMIIEpOMETPUUYECKOTO TUTPOBAHUA?
6. KakoBbI IpenMyI1IeCTBa METOJIAa KyJIOHOMETPUUECKOIO TUTPOBAHMSI IIEPEN APYTUMHU BUIAMHU TUTPOBAHUA?

Tema 3. Xpomarorpadust Kak METOJ pa3ZiefiCHHs U aHAJN3a BEIECTB
1. B ueM cymHOCTh XpoMaTorpaduuecKoro pa3aeseHus 1Mo METOTY: ra30aacopOIMOHHON XpoMaTorpadun?
2. KakoBbl 00;1acTH MPUMEHEHUS, TOCTOMHCTBA U HEIOCTATKU METOJIOB aJCOPOIIMOHHON Xpomarorpaduu?

3. Kakue TpeboBaHus MpeabsIBISAIOTCS K ajicopOeHTam u pactBoputessiM? HazoBure Hanbomee
pacrpoCTpaHeHHBIC PACTBOPHUTENN U aZCOPOCHTHI B KUIKOCTHO-aICOPOIIMOHHOM XpoMarorpadum.

4. Kakue crmocoObl MPUMEHSIOT 17151 onipeieieHus 3 HEKTHBHOCTH XpoMaTrorpahuueckux pa3neneHuii?

5. JlaiiTe onpeneneHus CIeAyIOMUX MOHITHI: a) BRICOTa XpoMaTorpaguyeckoro nuka; 6) mupuHa
XpoMaTorpa(uyecKoro nuka; B) MPUBEICHHBIN yAep)KUBAaEMbIil 00BEM; I') OOLIHIA yAep)KUBAEMBII 00BEM.

Tema 4. OnTryeckre U CIEKTPAIbHBIE METO/IbI aHAU3a
1. KakoBa cymHocTts kojgopumerpun? OOnacTi ee NpuMEeHEHUSI.
2. [IpenmymiecTBa 1 HEJOCTATKU KOJIOPUMETPUUECKOTO aHAIN3a Mepel] BECOBBIM U OObEMHBIM.
3. Kakue cBoiicTBa MOHOB NPUBOJAT K UX Pa3ACICHUIO B MaCCIEKTpOMeETpe?
4. Ha yeM OCHOBaH KOJIMYECTBEHHBI MacC-CIIEKTPOMETPUUYECKUIN aHaINu3?

5. KakoBbl 001acTH MPAKTHYECKOTO IPUMEHEHUsI, TOCTOMHCTBA U HEIOCTATKH MAaCC-CIIEKTPOMETPUIECKOTO
merozna?
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TecTupoBanme
Tema 2. DIeKTpOXUMUYECKHUE METOJIbI aHAIM3a
1. Maiite onpeneneHnue METPOJIOTHU:
A. Hayka 00 U3MEpEeHUX, METO/IaX U CPENICTBaX 00eCTeueHNs UX SIUHCTBA U TPeOyeMOil TOUHOCTH

b. xommiaexT JOKYMCHTAIUU OHI/ICBIBaIOHII/II\/'I IIpaBHUJIO IPUMCHCHHA UBMCPUTCIIBHBIX CPEACTB

B. cuctema opraHn3aiimoHHO MPAaBOBBIX MEPONPUITHIA U YUPEKICHHUHN co3aHHast sl oOecrieueHus
€IUHCTBA U3MEPEHUI B CTpaHE

I A+B
J1. BCe nepeunciaeHHoe BEPHO

2. Yrto Takoe usmepeHue?

A. onpezieneHre UCKOMOT'O NapaMeTpa ¢ MOMOIIIbIO OPraHOB YyBCTB, HOMOTPAaMM HJIH JIIOOBIM JIpyTUM
IIyTEM

b. cOBOKyITHOCTB Oreparinii, BHITTOJHIEMBIX C TIOMOIIBI0 TEXHUYECKOTO CPEACTBA, XPAHSIIETO CIUHHILY
BEJIMYMHBI, TTO3BOJISIONIECTO COMOCTABUTh U3MEPSIEMYIO BETMYHMHY C €€ SAMHHIICH U IMOTYYUTh 3HAYCHUE
BEJINYHHBI

B. npuMeHeHne TeEXHUYECKUX CPENICTB B MpoLiecce MPOBEACHHSI TaOOPaTOPHBIX UCCIIEIOBaHUN
I". nporniecc cpaBHEHUs ABYX BEJUYHH, IPOLECC, SIBICHUN U T. 1.
Jl. Bce mepeunciieHHOE BEPHO

3. EquncTBO M3MepeHuit:

A. cOCTOSIHME U3MEPEHUH, TPH KOTOPOM MX PE3YJIbTaThl BRIPAXKEHBI B Y3aKOHEHHBIX €IUHHUIIAX, a
MOTPEIIHOCTH U3BECTHBI C 3aJaHHON BEPOSTHOCTHIO M HE BBIXOJAT 3a YCTAHOBIIEHHBIE MTPEIEbl

b. npuMeHeHre ONMHAKOBBIX €IMHUL U3MepeHus B pamkax JIIIY uinu pernona

B. npuMeHeHre OHOTUITHBIX CPECTB U3MEPEHUs (J1TaOOPaTOPHBIX MPUOOPOB) IS OTIPEICICHUS
OIHOMMEHHBIX (PM3UOIOTHYECKUX MOKa3aTesei

I". nony4yeHne oMHAKOBBIX PE3yAbTATOB MPHU aHAIN3€E MPOOBI HA OAMHAKOBBIX CPEACTBAX U3MEPEHUS
JI. Bce mepeunciieHHOE BEPHO

4. IlorpemHocThIO pe3ynbTaTa U3MEPEHUIN Ha3bIBACTCS:

A. OTKJIOHEHHE PE3YJIBTAaTOB MMOCIEA0BATEIbLHBIX U3MEPEHHUH OMHOU U TOH K€ TTPOOBI

b. pa3HOCTP MOKa3aHU# ABYX pa3HBIX MPUOOPOB MOTYyUYCHHBIE HA OJHOM TOH ke mpobe

B. oTKI0HEHME pe3yNIbTaTOB U3MEPEHUH OT HCTUHHOTO (JICHCTBUTEIHHOTO) 3HAYCHUS

I'. pa3HOCTB TTOKa3aHMI IBYX OAHOTHITHBIX MPUOOPOB MOYYCHHBIC HA OJTHOM TOU ke MpooOe
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J1. OTKJIOHEHUE pe3yabTaTOB H3MEPEHUH OTHON U TOH K€ TPOOBI C MOMOIIBIO PA3TMYHBIX METOIUK
5. IIpaBUIBHOCTH PE3YJIBTATOB U3MEPEHUI:
A. pe3yibTar CpaBHEHUS U3MEPSIeMOl BETMUMHBI ¢ OJIM3KOM K HEll BETMUMHON, BOCIIPOU3BOIUMON MEepOi

b. xapakrepucTuka KadecTBa U3MEpEHHii, OTpaXkaromas OJM30CTh K HYJII0 CHCTEMaTHYeCKIX
MIOTPELIHOCTEN pe3yibTara

B. onpenensiercst 611M30CTh CPEAHETO 3HAUEHUS PE3YIIBTATOB MOBTOPHBIX U3MEPEHHUM K HICTUHHOMY
(IefcTBUTENBHOMY) 3HAYEHHUIO U3MEPSAEMOM BETUUHHbI

1—‘. HBH+"BH

J1. BCe nepeunciaeHHoe BEPHO
6. CranmapTHbIi oOpaserlr - 3T0:

A. cnenanbHO 0(hOpMIICHHBIN 00pa3el] BellecTBa Wik MaTepraia ¢ METPOIOTHYECKH aTTeCTOBAHHBIMHU
3HAYCHUSIMH HEKOTOPBIX CBOMCTB

b. KOHTPOIBHBIN MaTepual MOJIYYEHHbIA U3 OpraHa MPOBOSIIEIO BHEITHUNA KOHTPOJIb Ka4eCTBa
W3MEpPEHUI

B. npo6a 6uomatepuana ¢ TOYHO ONPEACTICHHBIMH MTapaMeTpaMu
I'. Bce nmepednciieHHOE BEPHO
7. KocBeHHBIC H3MEPEHHS - 9TO TAaKUE U3MEPEHHS, IPH KOTOPBIX:

A. mpuMeHseTcsi MeTo]] Haubosee ObICTPOro ONpeAeICHU U3MEPIEMOM BETMYMHBI

b. uckomoe 3HaueHNE BEJIMUUHBI ONPEACIISAIOT HA OCHOBAHUM PE3YJIBTATOB MPSAMBIX U3MEPEHUN JPYyTrUX
($u3NYEeCKUX BEIUYHH, CBI3aHHBIX C HCKOMOW U3BECTHON (PYHKIIMOHAIBHOM 3aBHCUMOCTBIO

B. nckomoe 3HaueHne pu3nUECKO BETMYUHBI OTIPEEISAIOT TyTEM CPaBHEHUS C MEPOU ATOM BEIIMUNHBI

I". uckomMoe 3HaYeHHEe BETUUUHBI OMPENEISIIOT 110 pe3yJibTaTaM U3MEPEHHUI HECKOJIbKUX (hPU3HUECKHUX
BEJIMYUH

J1. BCe nepeunciaeHHoe BEPHO
8. IIpsiMble U3MEPEHUS ATO TAKUE U3MEPEHUS, IPU KOTOPBIX:
A. ICKOMO€ 3HaY€HHUE BEJITMYMHBI ONPENEISIIOT HA OCHOBAHUU PE3YJIBTATOB IPSIMBIX U3MEPEHUH IPYTUX

($u3NUEeCKUX BEIUYMH, CBI3aHHBIX C HCKOMOW U3BECTHON (PYyHKIIMOHAIBHOM 3aBHCUMOCTBIO

b. npumeHnserca Meto HauboJee TOUHOTO ONPEENICHUS U3MEPSIEMON BETUUNHBI

B. nckomoe 3naueHne pu3nyueCcKoOi BETUYHHBI OTIPECISIOT HEITOCPEACTBEHHO ITyTEM CPAaBHEHHUS C MEpPOit
3TOU BEJINYUHEI

I'. rpamynpoBouHas kKpuBas mpudopa UMeeT BUI IPSIMOi
I[ IIBII+I|FII

9. Cratnueckue U3MEpPEHHs — 3TO U3MEPEHUS:
A. IpOBOMMBIE B YCIIOBUSX CTallMOHApA
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b. IIPOBOAUMBIC ITPU MMOCTOAHCTBEC I/I3M€pﬂeMOI>'I BCJINYHHBI

B. uckomoe 3HaueHne GU3NUECKON BETMYMHBI ONPEACISAIOT HEMOCPEICTBEHHO IyTEM CPaBHEHHS ¢ MEPOi

3TOH BEJINYNHEI
1—‘ "AHJ’_HBH

. Bce BepHO
10. JIlnHaMu4eckre n3MepeHHst — 3T0 U3MEPEHUSL:
A. IpoBOUMBIE B YCIIOBUSX IEPEABUKHBIX Ja00opaTopuit

b. 3HaueHmne I/I3Mep5[eMOI\/'I BCJIMYHHBI OIIPEACTIACTCA HEITOCPEACTBEHHO IO MAaCCE€ 'HPb IMOCICA0BATCIBHO

YCTaHaBJIMBAa€MbIX Ha BECBI

B. uamenstroneiicst Bo BpeMeHH (hPU3UYECKOil BETMUMHBI, KOTOPBIE MPEACTABISIETCS COBOKYITHOCTBIO €€
3HAYEHUU C YKa3aHHUEM MOMEHTOB BPEMEHHU, KOTOPBIM COOTBETCTBYIOT 3TU 3HAYCHUS

I". cBsI3aHHBIE € ONpeeTICeHNEeM CUJT IEUCTBYIOIINX HA MTPOOY WK BHYTPU MPOOBI

11. AGcomoTHas MOTPEIIHOCTD U3MEPEHHS — 3TO:
A. aGCONIOTHOE 3HaYE€HUE PA3HOCTU MEXKAY JABYMs MOCIIEI0BATEIbHBIMU Pe3yabTaTaMU U3MEPEHUS

b. cocraBnsomnias norpeHoCTy U3MepeHuii, 00yClIOBI€HHAs HECOBEPIICHCTBOM IPUHATOTO METOa

U3MEpPEHUI

B. sBnstomascs ciieCTBUEM BIUSHUSA OTKIIOHEHHS B CTOPOHY KAaKOro — JM00 U3 IapaMeTpoB,
XapaKTEPU3YIOIINX yCIOBHS U3MEPEHUS

I". pa3HOCTH MEX 1y U3MEPEHHBIM U JCHCTBUTEIBHBIM 3HAYCHUEM U3MEPSEMOM BETUUUHbI

J1. Bce mepeunciieHHOE BEPHO
12. OTHOCHTENBbHAS TOTPEIIHOCTD U3MEPEHMUSL:
A. IOTpEeLHOCTS, SBIAIOLIAACA CIEACTBUEM BIUSHUS OTKIOHEHUS B CTOPOHY KaKOro — J100 U3

MapaMeTpoB, XapaKTEPU3YIOIIUX YCIOBUS U3MEPEHUS

b. COCTaBJIAIOMasa MOrpCuIHOCTH I/ISMepeHI/Iﬁ HC 3aBUCAIIasd OT 3HAYCHUA H3MCpHeMOI>’I BCJIMYHHBI

B. abcomorHas MOrpCIIHOCTDb ACJICHHAA Ha IIGfICTBPITeJIbHOC 3HA4YCHHUC

I'. cocraBnsromas MOTPeNIHOCTH U3MEPEHHIA, 00YCIIOBICHHAs HECOBEPILICHCTBOM MTPUHSATOTO METOa

U3MEpPEHUN

J1. morpenHocTh pe3ysibTara KOCBEHHBIX H3MEPEHUH, 00yCIOBICHHAsI BO3CHCTBIEM BCEX YaCTHBIX
MOTPEIIHOCTEN BETMYMH-apTyMEHTOB

13. Cucremarnyeckasi HOrpEIIHOCTb:

A. He 3aBHCHUT OT 3HAYEHUSA H3Mep}I€MOI>'1 BCIIMYHNHBI

b. 3aBucut OT 3HaYEHHUS U3MEPSIEMOMN BETMYHUHBI

B. cocrasinsronias norpenIHoCTy MOBTOPSIOLIAACS B CEpUU U3MEPEHUN
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I. Pa3HOCTb MCXKAY USMCPCHHBIM U IIGfICTBPITeJIBHBIM 3HAaYCHUCM HSMGPHGMOﬁ BCJIMYHHBI

. cnpasennusel "A", "B" u "B"
14. Cny4aitHasi NOrpeIIHOCTb:
A. coCTaBIAOIIAs TOTPEITHOCTH CITyYalHBIM 00pa30M M3MEHSIOIIASICS TP MIOBTOPHBIX H3MEPEHUSIX

b. nmorpemHocTs, IPeBOCXOAAIIAS BCE PEABIIYIINE IONPEIIHOCTA U3MEPEHUN
B. pa3HOCTBh MEXKy U3MEPEHHBIM U IEUCTBUTEIIbHBIM 3HAYEHUEM U3MEPSIEMOU BEIIMYUHBI
I'. aGcomroTHast HOTPEIIHOCTb, ACTICHHAs Ha JCHCTBUTEIIHOE 3HAaUCHUE

. cnpasennusel "A", "B" u "B"

15. KoHaykromeTpusi OCHOBaHa Ha. ..

A. U3MepeHnH MOTeHIMala UHANKATOPHOTO 3JIEKTPO/IA;

b. u3aMepeHun 3eKTponpoBOJHOCTH PACTBOPA;

B. u3mepenun konmdecTBa 3JEKTPUUYECTBA;

I'. u3MepeHnn conpoTUBIECHHUS PacTBOPA.

16. KonnykroMeTpruueckoe TUTPOBAHUE TPUMEHSIIOT. ..

A. IIpU aHAJIN3€ CMECEU BEIIECTB-AIEKTPOJIUTOB;

b. npu ananuse HEINEKTPOIUTOB;

B. mpu TUTpOBaHMU MYTHBIX U TEMHOOKpPAILIEHHBIX PAaCTBOPOB;

I'. nns pukCHpOBaHUS TOYKU SKBUBAJICHTHOCTH.

17. TloTeHIIMOMETpHUSI OCHOBAaHA Ha...

A. U3MEpEeHHH YJIETbHOM 3JIEKTPOIPOBOAHOCTH PACTBOPA;

b. wm3mepenun 3JIC ranbBaHMYECKOTO 3JIEMEHTA, COCTOAIIECTO W3 HWHIUKATOPHOIO M CTAHAAPTHOTO
AIIEKTPOJIOB;

B. ucnonp3oBanuu dhopmynel HepHcra;

I u3amepeHuu noTeHIMata HHAUKATOPHOTO AIEKTPOA.

18. IloTeHIIMOMETPUYECKOE TUTPOBAHUE TPUMEHSIOT. ..

A. nns aHanIM3a cMeceil BEIIECTB;

b. nnig onpenenenust TOYKU 3KBUBAJICHTHOCTH;

B. n1s ananu3za HEANEKTPOIUTOB;

I'. npu ananM3e MyTHBIX ¥ TEMHOOKPAIIIEHHBIX PACTBOPOB.

19. MoHCeneKkTUBHBIE IEKTPOIBI. . .

A. OBIBaIOT TBEPIBIC;

b. ObiBatoT MeMOpaHHBIE;

B. ucnonb3yior B KOHIyKTOMETPHH;

I ucnonb3yroT B KyJTOHOMETPHUHU.

20. BosbrammnepomeTpusi OCHOBaHa Ha...

A. M3y4YeHUU NOJISPU3ALMOHHBIX KPUBBIX;

b. uccrnenoBanuu cuiibl TOKa B 3aBUCUMOCTH OT BHEILIHETO HAMPSKECHMUS,
B. ompeneneHnn KaueCTBEHHOTO M KOJIWYECTBEHHOTO COCTAaBa BEIIECTB, HE CIOCOOHBIX OKHCISTHCS U
BOCCTAHABJIMBATbHCS;

I'. onpenenennu TOUKM SKBUBAJICHTHOCTH MPU UCCIEAOBAHUHN MYTHBIX U TEMHOOKPAIIIEHHBIX PACTBOPOB.

Tema 4. OnTuyeckue U CIeKTPAJIbHbIE METO/Ibl aHAJIHU3a

1. Xpomarorpadwus...
a) METOJ] aHAJIN3a BEUIECTB IO MOKA3aTeIt0 MPEIIOMIICHUS;



0) MeToA pa3eNieHus U aHalln3a CMeCcel BEIIeCTB 10 UX COPOIIMOHHON CIIOCOOHOCTH;

B) METOJ1 aHAJIM3a BEIIECTB 110 UX CIOCOOHOCTH OTKJIOHSTH MOJSIPU30BaHHBIN JTyY;

') METOJ] aHalIu3a, OCHOBAHHBIN HA TOIVIONIEHUH BEIIECTBAMU IEKTPOMATHUTHOTO U3ITy4CHUS.
2. C noMomip10 HOHHO-00OMEHHOM XpoMarorpaduu MOXKHO. . .

a) pa3fensiaTh HEANEKTPOIHTEHI;

0) ymsr4arh *KECTKYIO BOAY;

B) OIPENENATh KOHIIEHTPAILIUIO STUIOBOTO CITUPTA;

T') pa3AemsiTh JIEKTPOIUTHI.

3. CnexTpaibHble METO/IbI aHAIH3A. . .

a) OCHOBAHBI Ha U3MCPCHUU MHTCHCHUBHOCTHU JJICKTPOMArHUTHOI'O HU3JIYYCHHA, KOTOPOC MOITIOMACTCA HUIIN
HCITYCKACTCs aHAJIU3UPYEMBIM BCIICCTBOM,

0) OCHOBaHBI Ha WM3MEPCHHU IIOTIIONMICHHS BEIIECTBOM JJICKTPOMArHUTHOTO H3JIyYCHHUS B BUAUMOW H
OonmvxHER ynpTpadronaeToBoi 001aCTH CICKTPAa;

B) OCHOBaHbI Ha UCCJIEZIOBAHUU CIIEKTPOB OTPAKEHUS BELIECTB;

') OCHOBAHBI Ha U3YYCHUH B3aMMOJCHCTBHS BEIIECTB C JICKTPOMATHUTHBIM U3ITy4YCHUEM.
4. ATOMHO-aOCOPOITMOHHBIN aHAJIHU3. ..

a) OCHOBAH Ha UCCJICJIOBAHUU CIIEKTPOB MOTIIOIICHUS;

0) OCHOBaH Ha UCCJICIOBAHUN CIIEKTPOB UCITYCKAHMSI;

B) TpeOyeT MpUMEHEHUs CIIEIIMAIBHBIX JIaMII, KaToJ] KOTOPBIX CHIEJaH U3 MeTalljia, KOHIICHTPAIIUIO KOTOPOTO
OTIPENIETISIOT;

r) He TpeOyeT MmepeBo/ia BEeIecTBa B aTOMAPHOE COCTOSIHHUE C TIOMOIIIBIO TIJIAMEHH.

5. ATOoMHO-a0COPOIMOHHBIN aHAIN3 UCTIOJIB3YIOT VISl aHAIH3A. . .

a) JIETKUX METAJJIOB;

0) TSHKETBIX METAJIJIOB;

B) aKTUBHBIX HEMETAJIJIOB;

') HEAaKTUBHBIX HEMETAJIIOB.

6. ATOMHO-3MHCCHUOHHBIN aHAJIHU3. ..

a) OCHOBAH Ha UCCJIEJJOBAHUN CIIEKTPOB MOTIIOIIECHHUS;

0) OCHOBaH Ha MCCIIEIOBAHUU CIICKTPOB UCITYCKAHHUS,

B) IpUMEHSETCA Ul aHaIN3a OPraHUYECKUX BEIECTB;

T') IPUMEHSIETCS TSl pa3/IeNIeHUs] U aHalln3a CMeCced BEIIeCTB.

7. ®oromeTpus IIAMEHHU. ..

a) pa3HOBUJIHOCTh aTOMHO-OMHCCUOHHOTO aHAIIN3a;

0) Pa3HOBHIHOCTH aTOMHO-a0COPOIITMOHHOTO aHAJN3a;

B) IPUMEHSETCS I aHAIHM3a AKTUBHBIX METAJIJIOB;

I') IPUMEHSIETCS ISl aHaJIn3a HEMETAaIJIOB.

8. MonekynsipHasi CIIEKTPOCKOIHUSI OCHOBAaHa. . .

a) Ha NOJTyYEHUH U aHAJIHN3€ CIEKTPOB MOMIOIIEHUS MOJIEKYIT,

0) Ha TOTYYCHHUH U aHAJIU3E CIIEKTPOB MCITYyCKAHUSI MOJIEKYT,

B) Ha aHaJIM3€ CIEKTPOB MOMIOIIECHUS MOJIEKYJIaMH PaJHo - © MUKPOBOJIHOBOTO U3JIy4YECHHUS;
T') Ha aHAJIU3€ CIIEKTPOB SMUCCUU MOJICKYIL.

9. ®oromeTpUYECKUd aHAIN3 OCHOBAH. ..

a) Ha aHaM3e COPOIIMOHHON CIIOCOOHOCTH PA3IMYHBIX BEIIECTB MPH MPOXOKICHUH Yepe3 MOTTIOTUTEND;
0) Ha U3MEPEHUH TOTVIOLIEHUS U3TYUYEHHs ONTHYECKOTO IMana3oHa;

B) Ha MCCJIEIOBAHUU CIOCOOHOCTH MOJNEKYN Je(OPMHPOBATHCS TOA JCHCTBHEM YIBTPadUOIECTOBOIO
U3JIy4CHHUS.

10. ®OTORIEKTPOKOIOPUMETPUUECKUI aHAIINS. ..
a) TpeOyeT NPUMEHEHHUsI MOHOXPOMAaTHUYECKOTO U3ITyUeHMs;
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6) OCHOBaH Ha CIIOCOOHOCTH BCIICCTB OKHUCIATHCA HJIM BOCCTAHABJIIMBATHLCA IIOM B03I[GI>’ICTBPIGM BUIUMOI'O
HU3ITYYCHUS;

B) TpeOYyeT IMOJyYCHHUS] OKPALICHHBIX ()OPM aHATH3UPYEMbIX COCTMHCHHIA;

T') TO3BOJISIET ONPENENIATH KOHIICHTPALUH MYTHBIX M TEMHOOKPALIEHHBIX PACTBOPOB.
11. HedenomeTpus MO3BOJISET. ..

a) aHaJIM3UPOBATh MYTHBIE PACTBOPHI;

0) aHANIM3UPOBATH MTPO3PAYHBIC OKPAIIICHHBIE PACTBOPEI,

B) OTPEJIEINATh Pa3Mep YaCTHIl B KOJUIOWIHBIX pacTBOpaXx;

T') ONpEIeNIATh KOHLIEHTPALUIO PAaCTBOPEHHBIX BEIIECTB I10 MMOKA3aTEII0 MPEIOMIICHHUSI.
12. TypOumumerpus...

a) OCHOBaHa Ha M3MEPEHUU HHTCHCUBHOCTH OTPAXEHHOTO CBETA aHAM3UPYEMBIM PACTBOPOM;
0) MO3BOJIIET AHAIN3UPOBATH PACTBOPHI, COAEPIKAIIIE MEITKUE YaCTHIIbI;

B) MMO3BOJISICT aHAJTM3UPOBATh ONTHYCCKHM aKTHBHBIC BEIIECTBA;

T) SIBISIETCS Pa3HOBUAHOCTHIO aTOMHOM CHEKTPOCKOIHH.

13. Cnekrpodoromerpus. ..

a) MCIIOIb3yeT MOHOXPOMATHYECKOE N3ITyUYEHHE;

0) OCHOBaHa Ha WCCIEIOBAHUM TMOIVIOUICHUS AHAJIU3UPYEMBIM PAaCTBOPOM H3IIyUYEHHUS ONTHYECKOrO
JUana3oHa;

B) OCHOBaHa Ha M3MEPEHUU MHTCHCUBHOCTHU PAaCCEMBaHUs CBETA AaHAIM3UPYEMBIM PACTBOPOM;
I') IpUMEHSIETCs ISl aHaJIu3a IPO3pauyHbIX HEOKPAIIIEHHBIX PACTBOPOB.
14. Pedpaxkromerpust OCHOBaHa. ..

a) Ha U3MEPEHHH yTJIa BpallleHUs MOJIIPU30BAHHOIO CBETA;

0) Ha ompeneIeHNH MoKa3aTessl MPEeTOMIICHHUS;

B) Ha U3MEPEHUU OTKJIOHEHHUS YaCTUIl B MATHUTHOM I10JIE;

T') Ha B3aUMOJICHCTBUU SIZICP aTOMOB C MAaTHUTHBIM TTOJIEM.

15. Macc-cnekTp — 3T0 3aBUCUMOCTb:

a) MacChl MOHA OT JITMHBI BOJHBI U3ITyUCHUS;

b) KonMYyecTBa MOTYYEHHBIX HOHOB OT OTHOIICHUS UX MACCHI K 3apsiay;
C) KOJIMYECTBA MOJYICHHBIX HOHOB OT OTHOIICHUS WX 3apsjia K Macce;
d) Macchl OJTyYEeHHBIX HOHOB OT MX KOJMYECTBA.

16. MonekynsipHyt0 Maccy MCCIIeyeMOT0 BEIIeCTBa METOAOM MacC-CIIEKTPOMETPHH OIPEICIISIOT 0
BEJIMUUHE M/Z 14

a) HanOoJee MHTEHCUBHOTO CUTHAIIA;
b) HaMeHee HTEHCUBHOTO CUTHAJIA,
C) MOJIEKYJIIPHOT'O MOHA;

d) cymmBI Bcex 00pa3yromuxcsi HOHOB.

17. Nonuzanuto, pazaeneHre HOHOB U JETEKTUPOBAHUE B MACC-CIIEKTPOMETPUHU OOBIYHO MTPOBOIAT MPH
CIIEYIOIIUX YCIOBUSAX:

a) BBICOKOE JIaBJICHHUE;

b) HOpManbHOE aBlIeHUE U KOMHATHAs TEMIIepaTypa;

C) HOpMaJIbHOE JaBJIICHUE U BBICOKAsI TEMIIEPATypa;

d) rmyGokuii BakyyMm.

18. B kauecTBe IETEKTOPa B MacC-CIEKTPOMETPAX UCIOIb3YIOT:
a) TepMonapy;

b) cuéruuk [eiirepa;

C) IMHEUKY (POTOINOTOB;

d) ’NeKTPOHHBIN YMHOXUTEb.

19. becnonesas Tpy0a juymHOM OT 25 cM 110 1,5 M sSBIsSETCS COCTaBHOM YacThIO MacC-aHAIM3aTopa:
a) KBaJIpyI0JIbHOTO;



21
b) HUKIOTPOHHO-PE30HAHCHOTO;
C) BPEMSIIPOIIETHOTO;
d) MOHHO¥ JTOBYILIKH.
20. He cymiecTByeT Macc-aHAJIM3aTopa:
a) KBaJIpyI0JIbHOTO;
b) BpemMsATIpoaETHOTO;
C) LIUKJIOTPOHHO-PE30HAHCHOTO;
d) mmasMeHHOTO

4.3 IIpomexxyTouHast aTTeCTaIMs 110 AUCIUIUIMHE MPOBOIUTCS B opMe 3adeTa

Tunosblie Bonpocsl 3a4era (YK-6)
1. Knaccugukanus u o01mas XxapakTepucTUKa METOZ0B aHAU3a.

2. Jluama3oH ompenensieMbIX COACP)KaHWM  BEIIECTBA, UYYBCTBUTEIBHOCTP M  CEIIEKTHBHOCTD.
BocnpounsBoauMocTs aHanmsza.

3. DnekTpoxuMHueckue MeToabl aHanuza. OOmas xapakTepuCcTHKa NPSMBIX M KOCBEHHBIX METO/IOB
AIIEKTPOXMMHUYECKOTO aHaju3a. OIEeKTPOXUMHYEcKas ILelb, s4elka W HWHIWKATOPHBIA 3IEKTPO.
[ToreHumoMeTpus ¥ MOTEHIIHOMETPUYECKOE TUTPOBAHUE.

4. Tlonsporpadus. Teopus metoma. KauecTBEHHBI W KOIWYECTBEHHBIA MOISIPOTpadUUIeCKUl aHAIU3.
VYpaBHeHue MnbkoBruya. YpaBHEHHUE IIOTEHIAAIIA BOJIHBL. [I0TeHIIMAII [TOJTYBOJIHBL.

5. AMIIEpOMETPUYECKOE TUTPOBAHUE.
6. KynoHomeTpust mpu NOCTOSTHHOM MOTEHIMAJIE U MPU MOCTOSHHOM TOKe. OnpeiesieHe KOHEUHOU TOYKH.

7. TlonstTHe 00 ONTHYECKHMX METONAX aHanu3a. BusyanbHas W WHCTPYMEHTAJIbHAs KOJIOPUMETPHSL.
3aKkOHOMEpHOCTH cBeTomnonomeHus. 3akon byrepa — JlamGepra - boapa.

8. CHeKTp 3MeKTPOMarHuTHOTO U3JlydeHusl. J[JinHa BOIHBI U BOTHOBOE YKCI0. CIEKTPhl aTOMOB M MOJIEKYJL.
Oueprus uznyuenus. Mcnons3oBanne YO-, UK- u ciekTpoB BUAUMOM 001acTH B aHAIUTUYECKONW XUMUHU.
CriekTpsI IporrycKaHus u noniomienus. Teopus diayopecueniuu. OryopecieHTHBIN aHaTu3.

Tunosble 3aaanusa as 3adera (YK-6)

1. Kakue TpeboBaHus NpeabABIAIOTCS K afcopOeHTaM U pactBoputessiM? HasoBute Hanboee
pacrpocTpaHeHHbIE PACTBOPUTEIH U aJICOPOCHTHI B KUAKOCTHO-aICOPOLIMOHHOM XpoMaTorpaduu.

2. Kakue criocoObl IpUMEHSIOT IS oripeiesieHus 3(h(HeKTUBHOCTH XpoMaTorpaduyecKix paaeneHuin?

3. MaiiTe onpeaeseHusl CISAYIONINX MOHATHI: a) BRICOTa XpoMaTorpauyecKoro muka; 0) mupuHa
XpoMaTorpagu4Ieckoro MuKa; B) MPUBEACHHBINA yAEPKUBACMBIH 00beM; I') OOITUH yAep)KUBaeMbIii 00BEM.

4. Yto Takoe ceneKTUBHOCTL MeTona? Kak MOKHO MOBBICUTH CEJIEKTUBHOCTE?
5. YTo MOHUMAIOT 110J1 BOCIIPOM3BOAUMOCTBIO aHAIHU3a?

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

€CKPHUIITOPHI (YPOBHH) — OCHOBHBIE IIPU3HAKH OCBOCHUS (ITOKa3aTen
Onenka Komnereniuu Hleckp peI (P ) p (
TOCTYKCHHSI pe3YJIbTaTa)
VK-6 VYBEpEeHHO MPOEKTUPYET TPAEKTOPHIO CBOETO MPO(eCCHOHAIBHOTO
«3a4TECHON pocta M JIMYHOCTHOTO  pa3BUTHs,  paclIUpsieT  CBOM
(50 - 100 6amoB) npoeCCHOHANBHBIA ~ KPyro3op: NpuoOpeTaeT W HCHOJIb3YyeT
JOTIOJTHUTENBHYI0 HH(OpMAIIHIO
«HE 33a4TEHO» YK-6 Komnerenmus e copmupoBana
(0 - 49 GannoB)

5. MeTonnueckue ykazaHusi AJ1s1 00y4al0IIUXCS 110 OCBOCHUIO M CHUILIHHBI (MOYJIs)
5.1 MeTtoandeckue yka3aHus IO OPTaHU3aIlMN CaAMOCTOSTEIBbHOM PadO0ThI 00YUYaIOIINXCSI:



[Ipuctynas K W3yYeHUIO TUCIUILIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
comepxaHueM paboueil mporpammbl nuctuiummabl (PITJ]), xotopas ompexaenser coaepxaHue, oObeMm, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHne AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 00ecrieyeHre TUCIUIUIUHB U «MaTepruaabHO-TEXHUYECKOe
o0ecriedyeHre AMCUUIUIMHBI, POrpaMMHoOe obecrieuenue, npodeccuoHaibHble 0a3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKUX Yacax.

B pasgmene «YyeOHo-meTomumueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKazaHa
pEKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue TUCIHUILIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX W HWH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccuoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJII OCBOCHHUS
JUCLUTIINHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYECKUMU MaTepuaiaMy Mo TUCIUIUINHE

[Tpu u3yuennu u npopaboTKe TEOPETUIECKOTO MaTepraia HeoOX0IuMO:

- IPOCMOTPETH €I1I€ pa3 npe3eHTaruo Jekuuu B cucteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl W JOMNOJHHUTh €ro € Yy4YEeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTypBhl;

- IIPY CAMOCTOATEILHOM U3YYEHHH TEOPETUYECKON TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Yysl PEKOMEH/I0BAaHHbIE
B PI1/] ucrounuku, npodeccuoHabHbIE 0a3bl JaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHEBIC CHCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATENILHOW PabOTHI, 10 TeMe MpecTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MOAATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl ¢poHna oueHouHbix cpeacts (POC).
5.3 Pexomennamuu 1o pabote ¢ Hay4HOU 1 yueOHOM uTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TIJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl U HeoOXoAMMa MpU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAaeT NMPOpPabOTKy JIEKIIMOHHOTO Marepualia U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

Koncnekr nekuuu 1omkeH cofepxarb pedepaTuBHyI0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha paszMemieHHbie B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYpPbl IO
TeMaM, BBIBOJIBI MO KaKIOMY Bompocy. KoHCIEKT MoXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIMI WKW B OTAEIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JIHUTEpaTyphl MPU CAMOCTOATEIBHOM MOATOTOBKE K 3aHATHAM JOJIKHBI COAEPKATh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U rofla M3JaHMsl HMCIOJIb3yeMOIl Hay4yHOH JHMTeparyphl.
KoncniekTr MoOXeT OBbITh OMOPHBIM (COIEp)KaTh JIMIIL OCHOBHBIE KIIIOUEBBIE IO3MIIMK), HO TPU 3TOM
MO3BOJIIONIMM JaTh TOJNHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISETCS CAMUM CTYIEHTOM.

B nporiecce paboThl ¢ OCHOBHOM M JIONIOTHUTEIBHOM JTUTEPATypPOl CTYACHT MOXKET:

- JenaTh 3allMCU MO XOIy YTE€HHA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IIaHa (co3gaBaTh INEpEeUYeHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJIATH TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd WM MOHOTpaduu, KOPOTKOE
M3JI0KEHHE OCHOBHBIX MBICJICH aBTOpA);

- TOTOBUTBH aHHOTAITMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOITPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1alilny 110 OATOTOBKE K OTJEIbHBIM 33JJaHUSM TEKYILEro KOHTPOJIS

ColecenoBaHue TpeAnoyaraeT OpraHU3alui0 Oecelbl IMpernojaBaTess CcO CTYIEHTaMH II0 BOIPOCaM
MPAKTUYECKOTO 3aHATUS C LENblo 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
pasgeny, Teme, mpoOieMe W T.II. Bce WiIeHB TPyNIbl MOTYT Y4acTBOBaTh B OOCYKIEHUU, J00ABIATH
nH(pOpPMAIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1I.
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VYCTHBI ONMPOC MOXKET TPUMEHATHCS B  pasinyHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUpPOBaHHbII. OCHOBHBIE KaU€CTBAa YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBWJIBHOCTb OTBETA I10 COACPIKAHHUIO;

- IOJTHOTA U INIyOuHa OTBETA;

- CO3HATEJILHOCTb OTBETA;

- JIOTMKA U3JI0)KEHUsI MaTepHaa;

- PallMOHAIBLHOCTH MCTIONB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHON yueOHOil 3a1auu;

- CBOEBPEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISIHBIX MOCOOMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- UCITIOJIB30BAHUEC OOIIOJIHUTCIBHOIO MaT€puaa,
- padlOHAJIBHOCTH UCITIOJIB30BaHWA BPEMCHH, OTBCACHHOI'O HA 3aJaHHUC.

VYCTHBI OMPOC MOXKET COIMPOBOXKAATHCS MPE3CHTAIUEH, KOTOpas TOATOTABIMBACTCS IO OJHOMY U3
BOIIPOCOB MPAKTHUYECKOTO 3aHATUS. [IpH BBICTYIUIGHHH ¢ Tpe3eHTaIeld HeoOXoAuMO oOpamarb BHUIMaHUE
Ha TaKHe MOMEHTHI KaK:

- cofep)KaHUE MPE3CHTAlMU: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (II€TTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKaHHUS M JUTEPaTyphl), MPaKTHUECKasi HANpaBICHHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTbH MPE3CHTYEMOT0 MaTrepuara;

- odopmileHHE Tpe3eHTaluu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IHM3aiiH (YMTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUTHMHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHUE
OTBETHTb Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIE, TITyOOKHE 1 TIOIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBbl:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasna, pacKpbITHE TEeMbl, JOCTYIHOCTb
u3noxkeHus, dPpdexTuBHOCT npuMeHeHus cpeactB  WKT, cmocoObl W  yCIOBHS  JTOCTHIKECHHUS
PE3yABTaTUBHOCTH M I(PGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad CcBOed MpodeccHoHATbHOW WU yueOHOU
JeSITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apryMEHTHUPOBATh CBOM 3aKJIIOUYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALMOHHOE o0ecrieyeHre JUCHUIITHHbI

6.1 OcHoBHas UTEpaTYypa:

1. Kpuctuan I. Ananutnyeckas xumus : B 2-X T.. - M.: bunom. Jlaboparopus 3nanwmii, 2011

2. XapuronoB 10.f. Ananutnueckas XuMusa. AHAIUTUKA : y4eO. /Ui CTYACHTOB By30B: B 2 KH.. - 5-¢ U311,
crep.. - M.: Beicur. k., 2010

3. IlpuknanHas aHaiuTU4ecKas XUMHUA. - Beck cpok oxpanbl aBropckoro mpasa: Benr, 2009. - Tekcr :
snektpoHHbIi / IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/11648.html

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. Monoraposa O.B., Myrunosa C.B., ®unarosa J[.I. AHanuTuueckass XUMHs : 3aJ]a4l U BOIIPOCHI : yueo.
nocobue. - Mocksa: [DOTAP-Menua, 2016. - 111 c.

2. Bepmmnun B.U., Bnacosa MN.B., Hukudoposa N.A. Ananutnueckas Xxumus : y4eOHHUK. - 2-¢ W31,
nepepad. u gom.. - Cankr-IlerepOypr, Mocksa, Kpacnonap: Jlans, 2017. - 427 c.

3. XapuronoB lO.A., xabapo J.H., I'puroppeBa B.}O. Anamutnueckas xumus. KoimuecTBeHHBbIH
aHanu3. OU3NKO-XMMHUYECKUE METOIbl aHaIn3a : ydeOHoe mocodbue. - MockBa: ' DOTAP-Menua, 2012. -

368 c. - Texcr : smexrpoHHbl // OBC «KoHcynbranT cTygeHta By3a M MeaBy3a [calT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970421994 .html

6.3 NHbIe HCTOYHUKU:



1. yueOHbIe MaTepuasbl Ha caiiTe Xumudeckoro dakyasrera MI'Y - http://www.chem.msu.su/rus/chemistry
2. DnexkTpoHHas OuOIMoTeKa yaeOHUKOB JUTsl BY30B - http://4du.ru/

3. XumMudeckas SJHIUKIIONEeIUs Ha caiite « XuMHK.py» - http://www.xumuk.ru/encyklopedia/

4. YHUBEpCHUTETCKasE OMOIMOTEeKA OHJIAlH: AIEKTPOHHO-O0MOIMoTeyHas cuctema - http:// www.biblioclub.ru

7. MaTepuaJbHO-TeXHHMYeCKOe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecredyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

Jlng mnpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJsl TMPOBENCHUS 3aHATHHM JIEKIIMOHHOTO M CEMHHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJIbTALMM, TEKYLIETr0 KOHTPOJI M TMPOMEKYTOUHOM aTTecTaluH,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThI.

VYdeOHbIe ayTUTOPHUN U IIOMEIICHUS ISl CAMOCTOSTEIILHON padO0Thl YKOMIUIEKTOBAHBI CIICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJICTBAMHU OOYyUCHHMS, CIIY KAIIUMH JIJIs1 TIPEACTABICHHS YyueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1 CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHbI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JIOCTyIa B AIIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CpPEAy YHHUBEPCUTETA.

Jlist mpoBeeHMs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HAOOPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpaud (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JIOCKA).

JluneH3noHHOE ¥ CBOOOTHO PACTIPOCTPaHIEMOE MPOTPpaMMHOE 00eCTICUCHHE:
Omneparmonnas cuctema Microsoft Windows 10
Microsoft Office [Ipodeccronanbhsrii mioc 2007

Kaspersky Endpoint Security mist 6usneca - Cranpaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Abby FineReader 10.0
7-Zip 9.20

ITpodeccronanbhblie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:
1. IPR BOOKS: snekrponno-6ubamnorednas cuctema. — URL: http://www.iprbookshop.ru
2. Hayunas snexrponnas oubianoreka eLIBRARY.ru. — URL: https://elibrary.ru

3. ONEeKTpOHHBIN KaTrajor @yHIaMEHTaIbHON OoubmuoTeKn TTV. — URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

4. ObC «YuuBepcuterckas ouomuoreka onnaia» . — URL: http://www.biblioclub.ru
5. KOpaiit: anexrponHo-0MbOHoTeuHas cucrema. — URL: https://urait.ru

JJIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mnpenopaBaTenss M CTy[JEHTa B TIpolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pA30BATEILHON CPEe YHUBEPCUTETA.
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