[Tpunoxenue 5

denepanbHOE rOCYIapCTBEHHOE OIOKETHOE 00PAa30BATEIHHOE YUPEXKICHUE BBICILIETO
obpazoBanus « TaMOOBCKHUIA rocynapCTBEHHbIN yHUBEpcUTET uMenu [.P. Jlep:kaBuHay»
NHcTuTyT MpaBa v HaIMOHATLHOM 06€30MacHOCTH
Kadeapa xumun

YTBEPX/AIO:

B. A. lllynsieBa
«05» nrong 2021 .

PABOYAS ITPOT'PAMMA

no aucuuiinae b1.B.JIB.11.29 CoBpemeHHbIE METOIbI XUMHUUYECKOTO aHAIU3a

Hanpasnenue noaroroBku/cnenuaibHocTh: 40.05.01 - IIpaBoBoe obecnieuenue
HAIMOHAIBHOW 0€30MaCHOCTH

[Ipodunb/HanpaBieHHOCTh/CIEMATU3AIMS: YTOJIOBHO-TIPABOBAast
VYpoBeHb BbICIIETO 00pa30BaHUs: CIICHUATUTET
Keamudukanus: FOpuct

rog Habopa: 2021

TamboB, 2022



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

Pabouas nporpamma cocrapnena B coorBeTcTBuu ¢ ®I'OC BO mno nampasienuto noaroroBku 40.05.01 -
[IpaBoBOE oOecmeueHre HaMOHAIBLHOW Oe3omacHOCTH (YpOBEHb crenuanurera) (mpuka3 MUHHCTEpCTBA
oOpazoBanus u Hayku PO ot «31» aBrycra 2020 1. Ne 1138).

Pabouas nmporpamMma npunsta Ha 3acegannu Kagenpst xumun «17» utons 2021 1. IIporoxon Ne 8
PaccmoTpena u omoOpeHa Ha 3acefaHMM Y4YeHOro coBeTa WMHcTuTyTa mnpaBa W HallMOHAJIBHOU
6e3omacHocTH, [Iporokon ot «05» utomns 2021 r. Ne 12.



COIEPXAHUE

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

. Mecto muctiatIuHBL B CTPYKTYPE OIT CITETIHAIIACTA. . ...t veneteete et et ete et et et eeeeeeeeeeaeeeanans 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 23



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

YK-6 CrnocobeH ompenemnsiTh U peain30BbIBaTh MPUOPUTETHI COOCTBEHHOMN NESATEIBHOCTH W CIOCOOBI €
COBEpIICHCTBOBAHUS HA OCHOBE CAMOOIICHKH M 00pa30BaHUs B TEUCHHE BCEH KU3HU

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

- OIEepaTUBHO-CITYKEOHBIN
- MPaBOOXPAHUTEIbHbBIN

- IpaBOIIPUMEHUTEIBHBIN
- MPaBOTBOPYECKHUIA

- IpodUIaKTHIECKUNA

1.3 JucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON IesSTEIhHOCTH B
chepe: 09 HOpucnpynenuus (B chepax: mpaBOOXpaHUTEIHHOW JEATEILHOCTH; O0OOPOHBI U 0€30MacHOCTH
rOCyAapcTBa; MyOIMYHO-TIPABOBOM JEATENIBHOCTH B HHTEpEcax HAIMOHAJIBLHOW O€30MacHOCTH B YacTH
YTOJIOBHO-IIPABOBBIX, T'Pa)JAaHCKO-TIPABOBBIX, TOCYIApCTBEHHO-IIPABOBBIX, MEXIYHApPOAHO-IPABOBBIX U

BOEHHO-IIPABOBBIX OTHOIICHUI)

1.4 B pesynbrare 0CBOCHHMSI TUCIUILUIUHBI Y 00YYaroIIUXCsl TOJKHBI ObITH CHOPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE
(hyHKUMY / TPYAOBBIC
(GbyHKUMY / TPYyAOBBIC MU
npohecCHOHATTLHBIC
JeUcTBUs (IPU HATUYUU
npodcranaapra)

Kox u nauMeHnoBanue
komreTeHImu GI'OC BO,
HEeOOXOAUMOM I
(hopMHUPOBAHUS TPYOBOTO
Win podecCHOHATBHOTO
JeHCTBHS

I/IH,I[I/IKaTopLI JOCTHXXCHUSA KOMHGTGHHI/If/’I

VK-6 Criocoben
OTIPEICIISITh
pean30BEIBaTh
TIPUOPUTETHI COOCTBEHHOM
JIEITEIILHOCTH M CITIOCOOBI
€€ COBEPIICHCTBOBAHUS Ha
OCHOBE CaMOOILICHKH 1
00pa3zoBaHUs B TCUCHUE
BCE JKH3HU

[IpoekTHpyeT TPaeKTOPUIO CBOEro Mpo(HecCHOHATEHOTO
pocta W JUYHOCTHOTO PAa3BHTHS, PACIIMPSET CBOW

npoeCCHOHANBHBIN  Kpyrozop:  mnpuoOperaer U
WCTIONIb3yeT Ha TIpakTHKe Oa30BbIC 3HAHWS, YMEHUS W
HaBBIKM W3 pa3MMUHBIX cdep mpodeccrnoHaTbHON

JCATCIPHOCTH, B TOM 4YHUCIIC B 00J1aCTH XHMHYECKOTO
aHaJIn3a ChIpbs U MaT€pHralioB

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBs3eH JAUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

YK-6 CriocoGeH onpenensaTh U pPeaTn30BbIBAaTh MPUOPUTETHI COOCTBEHHOM NESITEIbHOCTH
U CIocOObI €e COBEPILEHCTBOBAHMS HA OCHOBE CaMOOLIEHKH M 0Opa30BaHUSl B TEUEHHUE

BCEU JKU3HU

Ne HaumenoBanue dopma oOyyeHus
wn OI%I/ICZLé?II;?OHIE;IX Ounas 3aouHas
MEXIUCIUIUIMHAPHBIE §06M§Csz gceM;:Cszf
CBSI3U
1|3D-MonenupoBanue + +
2 |History& Technology + +
3 |AnranuT4eckoe + +
YTEHUE
4 |busHec-TIaHUPOBAHM + +
¢ B AnstlHBECT




Buonorus pa3BUTUA
YCJIOBCKA B HOpMEC U
maToJIOruu

Benukue Yunrens
YEJI0OBEUECTBA
(MopaibHbIe 1
3TUYECKHUE YUECHUS
Kondyuwus, Byaner,
Mouces, Mucyca
Xpucra, Myxammena)

Bukrumonorus

Boennas npomnaranna
Kak HHQOPMAIMOHHOE
OpyXHe

T'eneTnka yemoBeka

JleBanbBaliysi HOPMbI
MICUXUYECKOTO U
JUYIHOCTHOTO
pa3BUTHS: TIPUYUHBI U
MOCIIEAICTBHSA

11

3apybexxHas
JUTEPATypa U BHI3OBBI
COBPEMEHHOCTH

12

3ammura mmpas
YenoBeKa

13

HrpoBbie TeXHOIOTHN
B 00pa3oBaHuU

14

HHTepHET-pecypchl Ha
CITy)0€ NCTOPHU:
WCTOYHUKH U METOJBI

15

HcTopuko-KynbTypHO
e Haclenye
TamOo0BCKO¥ 0bnacTu
B u(ppoBOM
M3MEpEeHUU

16

Hcropuueckue
PEKOHCTPYKIIUHU: OT
apxeosoruu 110 3D
TEXHOJIOTUI

17

Hcropus pycckoit
JTUTEpaTyphl

18

Komnerorepnas
rpaduka v Au3aiiH

19

Koutposns 3a
WCTIOJTHEHHEM
PEMOHTOB B
MHOTOKBapTHPHBIX
JIoMax

20

Kputnueckuii
WHCTPYMEHTapUi 1
TIPUHSTHUS PELIEHUN U
apryMeHTaIus

21

JIMHTBHCTHYECKAS
JKCIIEPTH3a CITOPHBIX
TEKCTOB

22

Jluteparypa pycckoro
3apyOeKbs




23

JIngnoe
IUIAaHUPOBAHUE U
yhpaBJicHHE pabounuM
BpEMEHEM

24

MenemxMeHT
Kapbephl: KaK CTaTh
YCHEITHBIM
pyKOBOAUTENEM

25

MGTO,Z[LI aHajaIn3a u
HUHTCPIPLCTAIINN
KOJIMYCCTBCHHBIX U
Ka4u€CTBCHHBIX
JaHHBIX

26

MGTOL[LI HU3yUCHUA
IMOBCCOAHCBHOCTH

27

Mup coBpeMEHHOTO
HCKyCCTBa:
MOCTMOJIEPHUCTCKU I
MIPOEKT

28

MupoBsie BOMHBI B
CPaBHHUTEIHHO-UCTOPH
YECKOM paKypce

29

MornekynsapHo-0rnoor
WYECKHE OCHOBBI
MOBEJICHUS U
3aBUCUMOCTEN

30

Haioroo6noxenne
OnsHeca

31

Haponusie oOpsiabt u
Npa3IHUKH

32

Hopms! u ipaBuiia
COBPEMEHHOTO
JTUKETA

33

Hopms! si3b1KOBOTO
0OIIIEeHNS B YCIIOBHSIX
BUPTYaIbHOMN Cpebl

34

Opraam3anus u
MIPOBEJICHHE
MapKETHHTOBOTO
UCCIIeTIOBAHUS
(oHJIAlH-0TIPOCOB)

35

Opraam3anus
TYPHUCTUYECKOTO
Ou3Heca

36

OCHOBHBIE TIPUEMBI
3¢ (heKTUBHOM padbOTHI
¢ uabopManmen

37

OCHOBBEI
apryMeHTaIuu

38

OCHOBEI
BHAEO0IOTHHTa

39

OcHOBBI
KOIUpaNuTHHTa

40

OCHOBEI JIOTUKHA




41

OCHOBEI
MPEIOCTABICHUS
KUTHITHO-KOMMYHAJTh
HBIX YCIyT
HACEJIEHUIO

42

OCHOBEI
parMoHaIBLHOTO
MIPUPOJIOTIONIE30BAHUS

43

OcHoBBI cyneOHOM
JIMHTBUCTUYECKOMN
IKCTICPTH3HI

44

OcobenHocTu
paccMoTpeHus
CEMEHHBIX CITOPOB

45

OcobenHocT
paccMoTpeHus
TPYIOBBIX CIIOPOB

46

TToBenenue B
MyOJIMYHBIX MECTax

47

IloBcenHeBHEBIE
PasroBOPEI

48

Tlonsarue
IICUXO0JI0TUYCCKOM
TpPaBMBI B
COBpPEMEHHOM
IICUXOJIOTHH

49

HOCTTpaBMaTI/I‘ICCKOC
JIUMYHOCTHOC
Pa3BUTUC: IPUTOBOP
HJIK TOYKa
JIMYHOCTHOT'O pOCTa

50

HpaBOBBIe OCHOBBEI
MpUpOAOIIOIb30BaHNA

51

IIpakTuky™m 1o
UTPOTIEIarOTUKE

52

[Ipuknanusle
reonH(popManroHHbIE
TEXHOJIOTUH

53

IIpumenenne BIIJIA B
MOCTPOEHUH
MIPOCTPaHCTBEHHBIX
MoJenei

54

[IpoGema cmbicia
JKU3HH U [IEHHOCTH B
¢unocodun

55

[IporpammupoBanue
Ha s3b1ke Python.
basoBslii Kypc

56

[IporpammupoBanue
Ha s3b1ke Python.
[IponBuHyTHII Kypc

57

[IporpammupoBanue
Ha s3b1ke Python.
Pazpabotka
BEO-IIPUIIOKEHUH C
UCIIOJIb30BaHUEM
Flask




58

IIporuBoneiicTBue
KOPPYILUH U
(hopmupoBaHHe
AHTUKOPPYNLUOHHOTO
MOBEACHUS TUIHOCTU

59

Tlcuxuka u MO3T

60

Tlcuxonorns
KPUTHYIECKOTO
MBIIIIEHUS

61

Tlcuxomnoro-negaroru
YECKHE OCHOBBI
UTPOTIECAArOTHKH

62

ITcuxoduznonormaeck
1€ OCHOBBI TTOBEICHUS
Y KOTHUTHBHBIX
(yHKIMI

63

Pycckas
MUcaTebCKas
kputnka XIX-XXI
BEKOB

64

Pycckas ycanebHas
KyJIBTypa

65

CaMOMeHeI[)KMeHTZ
MCTOIWKHU U
TCXHOJIOI'NU

66

CBATBIHU
TaMmOOBCKOTO Kpast

67

CoBpeMeHHbIE
TUC-texHONMOTMN

68

CoBpeMeHHbIE
METO/IBI XUMHUYECKOTO
aHaJm3a B
KPUMUHAIIMCTUKE

69

CoBpeMeHHbIE
MOJICKYJISIPHO-0HOI0T
WYECKUE U
MUKPOOUOTIOTHICCKIE
METOIBI B
KPUMUHAIIMCTUKE

70

CoBpeMeHHbIE
TIOIXOJTBI K
MEPCOHAIBHOMY
MEHEPKMEHTY

71

CoBpeMeHHbIE
MPOOIEMBI
dbunocopuun

72

CoBpeMeHHbIE
TYypUCTHYECKHE
TPOYKTHI:
(hopMHUpOBaHHUE U
peanu3arys

73

CounaabHbIE CETH KaK
KOMMYHHKAIIHOHHBIC
KaHaJIbI

74

Crtpecc-MEHEIKMEHT
1 3¢ heKTHBHOE
B3aUMOJICHCTBHE




75| TekcT u AMCKypC B + +
Hurepuere

76 | TexHomoruu ae1oBoro | + +
oO01eHus

77| TexHOnOTuM pa3BUTHUSA + +
BBICIIHX
MICUXUYECKUX
(hyHKIHI

78 | TexHoorus u + +
OpraHHU3aIus
TOCTUHUYHO-PECTOPaH
HOT'0 KOMILJIEKCa

79| Tpenunr + +
«MaiiHa-putHeC»

80| Dumocodckoe u + +
HPaBCTBEHHOE
coaepKaHue
CBAIIEHHBIX KHUT

81| Doxkyc-rpymima Kak + +
MeTOJ cOopa JaHHBIX

82 [ Xumnueckas + +
aHaAJINTUKA B
MEIUILINHE

83 [Xumnueckuii ananus | + +
MIPUPOJHBIX OOBEKTOB

84 |lludpoBast kyasTypa | + +

85 |YenoBek Ha BOMHE Kak + +
COLIMOKYJBTYPHBIN
(henomeH

86 |[DxoHOMUKA + +
MIPUPOJIOTIONIE30BAHUS

87 | 9kOHOMUKO-TIPABOBEIE | + +
aCIeKTHI CO3JaHus U
pa3BUTHUSA
COOCTBEHHOTO
OuzHeca

88 | OueprorddexkTuBHOCT + +
197
JHeprocOepeKeHUE B
JKUTHIHON cdepe

89 |FOBeHnanmpHOE TIPaBoO + +

90 [SI3BIK KaK OOBEKT + +
CyleOHOM IKCTIEPTU3BI

91 |SI3BIKOBAst IMYHOCTE B | + +
BUPTYaJIbHOM
MIPOCTPAHCTBE

2. Mecto nucuumiimabl B cTpykrype OIl cnenmanurera:

JucuunnuHa «CoBpeMEHHbIE METOJbl XHMHUYECKOTO aHallu3a» OTHOCUTCA K YacTH, (opMupyemoii
y4JaCTHUKaMH 00pa30BaTeIbHBIX OTHOIIECHUH, ydeOHoro turana OIl mo nanpasnenuto noarotosku 40.05.01
- [IpaBoBOE OOEcTIeUeHNE HAIIMOHAILHOM 0€30TTaCHOCTH.

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
METORO® 6 |1 ]-]-]10]15
XUMHUYECKOTO U
(hUBUKO-XUMUYECKO
ro aHaJn3a
2 DIEKTPOXUMUYECKHU CamocrosiTenbHas
€ METO/bI aHaJIHM3a pabora; Pemenue
4 1 4 1 | 10 | 15 |mpakTuko-opueHTHP
OBAHHBIX 3a]1a4;
TectupoBanue
3 Xpomatorpadust kKak CamocrosiTenbHas
METOJ| pasiencHus 1| 5 1 laloli10li1s pabora; Pemenue
aHaJn3a BEIECTB NPaKTUKO-OPHUEHTHUP
OBAHHBIX 3aJ1a4
4 OnTtuyeckue u CamocrosiTenbHas
CIEKTpaJIbHBIC pabora; Pemenue
METO/IbI aHAJIU3a 3 1 8 1 | 10 | 15 |mpakTuko-opueHTHP
OBAHHBIX 3a]1a4;
TectupoBanue

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

3agaun ¥ 00JaCTh MPUMEHEHUST KOJTMYECTBEHHOTO aHaM3a. XapaKTepUCTUKAa XUMUUYECKUX, (PU3UICCKUX U
(DUBUKO-XUMUYECKMX METO/OB KOJIMYECTBEHHOro aHaim3a. Kiaccudukamuss XUMHUYECKHX METONIOB
KOJIMYECTBEHHOTO  aHanmm3a. Krnaccudukamus  Gu3MUecknx W (PU3UKO-XUMHYECKHUX  METO/OB
KOJIMYeCTBeHHOro aHanmu3a. CymHOCTh, Kilaccuukanmus W 00JacCTh TPUMEHEHUS ONTHYCCKHX,
AMEKTPOXUMHUYECCKUX, TpadUUeCKUX U PaTUOMETPUUECKHX METONOB aHaiu3a. KOHIEHTpupoBaHHUE
BEIECTBA.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.

CymHOCTh PU3NKO-XUMHUECKHX U (U3NYECKUX METOJIOB aHaIn3a, 00IacTh UX IPUMEHEHHUS.
UyBCTBUTENBHOCTD U CEJIEKTUBHOCTh HHCTPYMEHTAJIBHBIX METOIOB aHAIN3a. AHATUTHYECKHE TPUOOPHI, UX
KjaccuuKkanus, NpUHIUIHANIbHAS CXeMa yCTPOicTBa. XapaKTepuCcTHKa OJIOKOB: MCTOYHUKA CUTHAJa,
ceJieKTopa, mpeodpaszoBaTelis, IeTeKTopa, perucTpaTopa, CTabuiIn3aropa.

Tema 2. DaekTpoxumudeckue Metoasl anaan3a (YK-6)
Jlexknus.

10



DNeKTPOXUMHUYECKHEe MeTOoAbl aHanmu3a. OOmas XapaKTepuCTHKa METofa. DJIEKTPOXMMHUYECKas Lelb U
Aderka. VIHIMKAaTOpHBIA SIEKTPOA M NIEKTPOA cpaBHEHMs. [loTeHHHMOMETpHUS M NOTEHLHOMETPUYECKOE
TuTpoBaHue. Bomsrammnepomerpus. PryTHBIA snmekTpon. MurpaumoHHBIA W AUQQPY3UOHHBIA TOKH.
[Ipeneneublii Tok. Ilomspuzanmsa. YpaBHenue MWinbkoBHuYa. YpaBHEHHE MOJISAPOrpadUUEecKO BOJIHBI.
IloreHunan momyBOJSHBL. AMIEPOMETPUUYECKOE TUTpOBaHUE. Bupa KpuBbix TuTpoBaHus. KymoHomeTpus.
3akonsl Papanes. OnpeneneHne KOHEUHON TOUKU TUTPOBaHUA. Bl KpUBBIX TUTPOBaHUS.

IIpakTn4yeckoe 3ansATHE.
1. Bonsramnepomerpus (nonsgporpadusi, aMIepoMeTpHsi)
2. KonnykroMeTpusi, KOHIyKTOMETPUYECKOEe TUTPOBAHUE.
3. Kynonomerpus
3aganus AJ151 CAMOCTOSITEJIbHOM PadoThI.
1. OuleHka NpenuMyIIecTB MEKTPOXUMUUECKUX METOAOB aHAIN3a
2. [Toucku cTaHIapTHBIX METOJMK Ha OCHOBE 3JIEKTPOXUMUYECKUX METO/IOB aHAJIN3a.

Tema 3. Xpomartorpagus kak MeTo paseseHusi 1 anaau3a semiects (YK-6)

Jlexknus.
CymHocts M o0nacte npuMeHeHuss Metona. OcHoBHble moHATHA. Kiaccupukamuss MeTonoB
xpomarorpadguu. Mertoasl  pasgeneHus U KOHUEHTpupoBaHus. KoadduuueHt pacnpeneneHus.
Xpomarorpadusi. AncopOuroHHas XxpoMaTtorpadusi, BEHITECHUTEIbHAS U MOHOOOMEHHast Xpomarorpadusi.
Pacnpenenurenshas xpomarorpadus. bymaknas xpomarorpagus. ['a3oBas u xuIKocTHaAs Xpomarorpadusi.

IIpakTH4eckoe 3aHATHE.
1. AncopbumonHas xpoMmartorpadusi, BRITECHUTEIbHAS 1 HOHOOOMEHHAs XpoMaTorpadusi.
2. PacnipenenurenbHas xpomarorpadus. bymaknas xpomarorpagusi.
3. 'a3oBas u )XKUAKOCTHAsE XpoMaTorpadus.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. OneHka npeuMyIecTB XpoMaTorpapuueckux METOZ0B aHaInu3a
2. [loucku cTaHAAPTHBIX METOIMK HA OCHOBE XpOMAaTOrpapUuecKux METOI0B aHAJIH3a.

Tema 4. OnTHyecKHe U CIEKTPaJdbHbIe MeTOIbI aHaaN3a (YK-6)
Jlexknus.
CymHocTs, Kinaccudukanus, o0lacTb NpUMEHEHHUs. Bu3yanbHas KOIOpOMETpHs, XapaKTepUCTUKAa METO/A.
dotomerprueckue mMetonsl. OcHOBHOW 3akoH (oromerpuu. IloHsTHE O KO3 UIMEHTE MPOMyCKaHUS U
OINITUYECKON TUNIOTHOCTH. MeToabl POTOMETPUH, XapaKTePUCTUKA, 001aCTh TPUMEHEHUSI.

CriekTp 37eKTPOMarHUTHOTO u3iMydeHus. [[nrHa BONHBI M BOJHOBOE 4HMCliO. CHEKTpbl aTOMOB M MOJIEKYIL.
Oneprusi (OTOHOB M HSHEpreTHyeckue mnepexonnl. 3akoH byrepa-JlamGepra-bapa. Ero maremarmdeckoe
BelpakeHune. Hcmonp3zoBanne Y®-, UK-u crnexkTpoB BUAMMOW 00JacTH B aHAJUTHYCCKOM XUMUHU.
Crnexrpodoromerpuueckuii Meron. CymuocTs MeTtoma. CrnekTpodoToMeTphbl, TPHHIMI WX JICHCTBUA.
OnTHyeckne cXembl U YCTPOHCTBO MPHUOOPOB.

NHdpakpacHble CHEKTPhI W CTPOCHHUE XHWMHUYECKUX COEAMHEHUH. MomeKymsapHblii  KodhUIIHMEHT
nornomieHus. Teopus HWMK-cnekTpoB ©  CHEKTpOB KOMOWHAIIMOHHOTO paccesiHus. [IpuMeHeHwme
MH(QPaKpacHBIX CIEKTPOB M CIEKTPOB KOMOMHAIIMOHHOTO pAcCesHUs B aHAJUTUYECKOH XHUMHU.
OnmoopeceHTHIM  aHanmu3. Macc-cnekrpockonus. [lpupoga W BUI Macc-CIEKTPOB. ODMHUCCHOHHAs
CHEKTpOCKONMs. Buabl SMUCCHOHHOTO CHEKTPAJbHOTO aHalu3a: BU3YyalbHBIA, (oTorpaduueckuii,
¢dorornexktpuueckuil. IIpoucxoxaeHre 3MUCCHOHHBIX CHEKTPOB. M3MepeHue UIMH BOJH CHEKTPaJIbHBIX
nuHui. KayecTBEHHBI M KOJIWYECTBEHHBIM CIIEKTPAJIBHBIA aHaln3. MeTonbl KOJUYECTBEHHOIO aHaJu3a.
Metoa sIepHOTO MarHUTHOTO pe30HaHca. SAepHBIM MPOTOHHBIM pe30HAHC. XUMUYECKUM CIABHUT. Bubl
cnektpoB. AMP (IIMP). Cnmn-cimHOBOE B3aumoeicTBue B SIMP. DMUCCHOHHBIN ClIEKTpaIbHBIN aHAN3.
Teopernueckrie 0CHOBbI MeTo/1a. CHEeKTpbl M3mydeHHs. KauecTBEHHBIN U KOJMYECTBEHHBIN CIIEKTPaIbHbIN
aHanu3. Buumpl SMHUCCHOHHOIO  CHIEKTPAjJbHOIO  aHalIMW3a: BHU3YyaJbHBIA, Qororpapuueckuii u
(hOTOPNEKTPUIECKUA.

IIpakTH4eckoe 3aHATHE.
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1. @orokonopumerpus

2. CnekrpodoTomepust
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. OnieHKa IPEUMYIIECTB CIEKTPAIBHBIX METOJOB aHATN3a

2. Ilouckn CTAaHAAPTHBIX MCTOAUK Ha OCHOBC CIICKTPAJIbHBIX MCTOJOB aHaJIn3a.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA

4.1. Pactipenenenue 0auioB:

nocemaemMocts — 10 0ajuioB

TeKyIui KOHTposib — 70 6aioB

4 cemecTp

KOHTPOJBHBIE Cpe3bl — 2 cpe3a mo 10 6amioB KaxabIi

npemMuaibHbie 0amisl — 10 6amoB

Pacnipenenenne 6aJiioB 10 3aaHMSIM:

No  [Ha3zBanue tembl | DopMbl Max. Mertoauka mpoBeIcHUS 3aHATHS U OLICHKU
Te | /BHJ y4eOHOH |TEKyIEro | KOJI-BO
MBI paboThI KOHTpoJisi | 0asuioB
/ cpe3sl
1. 00630p CamocTtos 10 CryneHTy mnpezaraercs WHAMBHAyalbHOE 3ajaHue "3 5
COBPEMEHHBIX | TelbHas KOHTPOJIBHBIX BOITPOCOB (2 0ajuta 3a Kax/Iblil MPaBUIBHEIN OTBET).
METOZIOB pabora
XUMHYECKOTO U
¢$uznKo-XuUMHIUIE
CKOTO aHan3a
2. | Onexrpoxmmmde | CaMmocTos 10 CrynenTty mpemiaraeTcs WHIWBHIyaJlbHOE 3aJaHue W3 S
CKHE METONBI | TembHas KOHTPOJIBHBIX BOTIPOCOB (2 Oaia 3a KaKIbIi MpaBWILHEBIN OTBET).
aHaIm3a pabora
Pemenne 10 CrynenTty mnperaraeTcs 2 3agadd 1o S5 OalioB 3a KaKIyIO
MIPaKTUKO- MIPaBUIILHO pEIICHHYIO 3a1ady — Beero 10 6amios
OpPHUEHTHP
OBAHHBIX
3ama4q
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 3alaHue W3 S
KaK METOJ TeTbHas KOHTPOJIBHBIX BOTIPOCOB (2 Oaia 3a KaKIIbIi MpaBWILHEBIN OTBET).
pasaencHus U pabora
aHammsa Pemenne 10 CrynenTty mnperaraeTcs 2 3amadd 1o S5 OalloB 3a KaKIYIO
BCILECTB TIPaKTUKO- MIPaBUIILHO pEIICHHYIO 3a1ady — Beero 10 6amios
OpPHUEHTHP
OBAHHBIX
3a/a4q
4. | Ontrueckue u | CamocTos 10 CrynenTty mpemiaraeTcs WHIWBHIyalbHOE 3alaHue W3 S
CIIEKTpaNbHBIC | TEIbHAS KOHTPOJIBHBIX BOTIPOCOB (2 0Oaia 3a KaKIbli MpaBWILHBIN OTBET).
METOJIbI aHaNM3a | paboTa
Pemenne 10 CrynenTty mnperaraeTcs 2 3agadd 1o S5 OalloB 3a KaKIYIO
MIPAKTUKO- MIPaBUIILHO pEIIeHHYIO 3a1ady — Beero 10 6amios
OpPHUEHTHP
OBaHHBIX

3aaa4
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TecTupon 10 Crynenty npemiaraercs TecT u3 20 TecToBbIX 3amanuii (0,5 6ayna 3a
aHue(KOH KaXIIbIid IPABUIIBHBIN OTBET).
TPOJIBLHBI
i cpe3)
5. ITocemaeMocThb 10 10 6amnoB — crynent nocetui Bce 100% 3ansTuit

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

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

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

Ecnu crynmenT 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 MIKale 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 6aiut0oB He 3aureno

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
PemieHue NpakTHKO-OPHEHTHPOBAHHBIX 3a/1a4

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

Tema 3. Xpomatorpadus Kak METOJ] pa3Ie/ICHUs U aHaJIN3a BEIICCTB
1. Onpenenutb MaccoByto 1010 (%) 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. Hna xpomarorpaduuecKkoro OMpeAeieHus HHUKedsd Ha Oymare, TNPONMUTAHHOH PAacTBOPOM
JTUMETHIITIIMOKCHMA, TTPUTOTOBIIIM TPU CTaHAAPTHBIX pacTBopa. st atoro HaBecky 0,2480 NiCl2 . 6H20
pacTBOpwIM B MepHOM Koibe Ha 50 mi. 3areM u3 3Tor konObl B3sum 5,0; 10,0 u 20,0 ma u pazbaBuiu B
kosbax Ha 50 mut. MccnemyeMslit pacTBOp Takke paz0aBuiu B MepHOU Kobe Ha 50 M1

[TocTpoiite kanuOpoBoUHBIM rpaduk B koopauHatax h — CNi u onpeaenure conepkaHue HUKES (MT) B
HCCIIEyEMOM PacTBOpPE, €CIU BBICOTA MUKOB CTAHJIAPTHBIX pacTBOpoB paBHa hl = 25,5; h2 =37,5; h3 =
61,3, a BBICOTA KA UCCIIeMyeMOTo pacTBopa paBHa hx = 49,0 mm.

Tema 4. OnTryeckre U CIEKTPAIbHBIE METO/IbI aHAU3a
1. Paccuntarh HAMMEHBIIYIO KOHLEHTPALIMIO BEIIECTBA, KOTOPYIO MOKHO OIIPEIEIIUTH KOJJIOPUMETPUUECKH,
€CJIM U3BECTHO, YTO MOJISIPHBIN KOd(umeHT noramenus paseH 1,25-103. Haumensiiee 3HaueHue
ONTUYECKOW IUIOTHOCTH IIPH TOJIIMHE ¢i105 3 ¢M paBHO 0,02.




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

CamocrosiTeqbHast pabora

Tema 1. O0630p COBpEMEHHBIX METOJOB XHMHUECKOTO U (PU3HKO-XUMUYECKOTO aHAIIA3a
1. Kakwue MeToapl aHaau3a OTHOCATCS K XUMUUYECKUM, (PU3UKO-XUMUYECKUM U ¢uznueckuM? [IpuBenure
MIPUMEPBI.
2. UYrto moapa3zymeBarOT MO/ JUANAa30HOM COJECPHKAHUM ONMPEEIsieMOro BENeCTBa METO1a aHau3a?
3. Yro Taxkoe UyBCTBUTEIBHOCTh MeTO/A aHaIU3a? OT 4ero OH 3aBUCHUT?
4. Yto Taxkoe ceaekTUBHOCTh MeTona? Kak M0OKHO MOBBICUTH CEJIEKTHUBHOCTE?
5. Yro nmoHUMAIOT 1O/ BOCIPOU3BOAUMOCTBIO aHAIH3a?

Tema 2. DAEKTPOXUMUYECKUE METOABI aHATTU3A
1. B uem cymHoCTh MeTOAa mossiporpadumn’?

2. Onuninure PASHOBUAHOCTU MOTCHIIUOMCTPHUYCCKOTO TUTPOBAHUA. Ha ocHOBaHMM 4ero B HUX
OIPCACIIACTCS SKBUBAJICHTHAS TOYyKa?

4. B ueM COCTOMT CYIIHOCTh OTEHIIMOMETPUUECKOTO TUTpOoBaHuA? KakoBbl €ero npeumyuecrna’?
5. UewM omnpenensieTcst BUJ KPUBO aMIIEpOMETPUUYECKOTO TUTPOBAHUSA?
6. KakoBbI IpenMyI1IeCTBa METOIA KyJIOHOMETPUUECKOIO TUTPOBAHMSI IIEPEN APYTUMHU BUIAMHU TUTPOBAHUA?

Tema 3. Xpomarorpadust Kak METOJI pa3Zie/iCHHs U aHAJN3a BEIECTB
1. B ueM cymHOCTh XpoMaTorpaduuecKoro pa3aeseHus 1Mo METOY: ra30a1copOIMOHHON XpoMaTorpadun?
2. KakoBbl 00;1acTH TPUMEHEHUS], TOCTOMHCTBA U HEIOCTATKU METOJI0B aJCOPOIIMOHHON Xpomarorpaduu?

3. Kakue TpeboBaHus MpeabsIBISIOTCS K ajicopOeHTam u pactBoputessiM? HazoBure Hanbomee
pacrpoCTpaHEHHBIC PACTBOPHUTENN U aZCOPOCHTHI B KUIKOCTHO-a/ICOPOIIMOHHOM XpoMarorpadum.

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

5. JlaiiTe onpeneneHus CIeAyIOMUX MOHIATHI: a) BRICOTa XpoMaTorpaguyeckoro nuka; 0) mupuna
XpoMaTorpa(uuecKoro rnuka; B) MPUBEICHHBIN yAep)KUBAEMbIil 00BEM; I') OOLIHIA yIep)KUBAEMBII 00BEM.

Tema 4. OnTryeckre U CIEKTPAIbHBIE METO/IbI aHATIU3a
1. KakoBa cymHocTtb kojgopumerpun? O0OnacTi ee NpuMeHEHUSI.
2. [IpenmymiecTBa 1 HEJOCTATKU KOJIOPUMETPUUECKOTO aHAIN3a Mepel] BECOBBIM U OObEMHBIM.
3. Kakue cBoiicTBa MOHOB NPUBOJAT K UX Pa3ACICHUIO B MaCCIEKTpoMeTpe?
4. Ha yeM OCHOBaH KOJIMYECTBEHHBI MAacC-CIIEKTPOMETPUUYECKUIN aHaINu3?

5. KakoBbl 001aCTH MPAKTHYECKOTO IPUMEHEHHSI, TOCTOMHCTBA U HEIOCTATKH MAaCC-CIIEKTPOMETPUIECKOTO
merozna?

TecTupoBanme
Tema 2. DIeKTpOXUMUYECKHUE METOJIbI aHAIN3a
1. Maiite onpeneneHue METPOJIOTUU:
A. Hayka 00 U3MEpEHUIX, METO/IaX U CPENICTBaX 00eCIeueHUs UX SIUHCTBA U TPEeOyeMOil TOYHOCTH

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

B. cuctema opraHn3animoHHO MPAaBOBBIX MEPONPUITHIA U YUPEKICHUHN co3MaHHast sl oOecrieueHus
€IUHCTBA U3MEPEHUI B CTpaHE
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I A+B

J1. BCe nepeunciaeHHoe BEPHO

2. Yrto Takoe usmepeHue?

A. onpezienneHre UCKOMOT'0 NapaMeTpa ¢ IMOMOIIIbIO OPraHOB YyBCTB, HOMOTPaMM HJIH JIIOOBIM JIpyTUM

IIyTeEM

b. cOBOKyITHOCTH omeparlinii, BHITTOJHIEMBIX C TIOMOIIBIO TEXHUYECKOTO CPEACTBA, XPAHSIIETO CIUHUILY
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 HX PE3YJIbTaThl BRIPAXKEHBI B Y3aKOHEHHBIX €IUHHUIIAX, a
MOTPEIIHOCTH U3BECTHBI C 3aJaHHON BEPOSTHOCTHIO M HE BBIXOJAT 3a YCTAHOBIIEHHBIE MPEIEbl

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

B. npuMeHeHne OHOTUITHBIX CPECTB U3MEPEHUs (J1TaO0PaTOPHBIX MPUOOPOB) IS ONIPEICICHUS
OIHOMMEHHBIX (PM3UOIOTUYECKUX MOKa3aTesei

I". nony4yeHne oMMHAKOBBIX PE3yAbTATOB MPHU aHAIN3€E MPOOBI HA OMHAKOBBIX CPEACTBAX U3MEPEHHUS
Jl. Bce mepeunciieHHOE BEPHO

4. IlorpemHocThIO pe3ynbTaTa U3MEPEHUIN Ha3bIBACTCA:

A. OTKJIOHEHHE PE3YJIBTAaTOB MMOCIEA0BATEIBLHBIX U3MEPEHUH OMHOU U TOH K€ TTPOOBI

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

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

I'. pa3HOCTB TTOKa3aHMI IBYX OAHOTHITHBIX MMPUOOPOB MOYYCHHBIC HA OJTHOM TOU ke Mpooe

J1. OTKIIOHEHUE PEe3yIbTaTOB U3MEPEHUN OTHON U TOU e MPOOBI C TOMOIIBIO PAa3JIMUYHBIX METOIUK
5. IIpaBUIIBHOCTB pe3yJIbTaTOB U3MEPECHUI:

A. pe3yabTar CpaBHCHUS U3MEPSIEMOM BEIMUUHBI C OJTM3KON K HeW BETMYMHOM, BOCTIPOM3BOIUMOMN Mepoi

b. xapakTepucTuka KkauecTBa U3MEPEHH, OTpaxaromiasi OJIM30CTh K HYJII0 CUCTEMaTHUYECKUX
MOTPEIIHOCTEN pe3yybTrara

B. onpenensercs O1M30CTh CpeTHETO 3HAUCHUSI PE3YIIbTaTOB MOBTOPHBIX U3MEPEHUN K HCTUHHOMY
(IeficTBUTENBHOMY ) 3HAUEHUIO U3MEPSAEMON BETMUMHBI

1". HBH_’_"BH

JI. Bce mepeunciieHHOE BEPHO
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6. CrangapTHBIA 0Opaselr - 3To:
A. cnenmansHO 0()OPMIICHHBIN 00pa3ell BeecTBa Wik MaTepralia ¢ METPOJIOTHYECKH aTTeCTOBAaHHBIMU
3HAYCHUSMH HEKOTOPHIX CBOHCTB

b. KOHTPOIBHBIN MaTepua MOJy4YEeHHbIN U3 OpPraHa IPOBOAIIEIO BHEIIHUN KOHTPOJIb KaueCTBa
U3MEpPEHUN

B. nmpo6a Gnomarepuaia ¢ TOUHO ONPECTICHHBIMU ITapaMeTpaMu

I'. Bce mepeuncieHHoe BEpHO
7. KocBEHHBIE U3MEPEHHUS - 3TO TAKUE U3MEPEHUS, IIPU KOTOPBIX:
A. mpuMeHsieTcss MeTol Hanbosee ObICTPOro OMpeAesieHUsI U3MEPSIeMON BETHUNHBI

b. uckomoe 3HaueHNe BETUUMHBI OMPEIESAIOT HA OCHOBAHUU PE3YNIBTATOB MPSIMBIX U3MEPEHUH IPYTHX
(bu3NYECKUX BEIUYUH, CBSI3aHHBIX C HCKOMOM M3BECTHOM (PyHKIIMOHAIBHOI 3aBUCUMOCTHIO

B. uckomoe 3HaueHne GU3NIECKON BETMYMHBI ONPEACISIOT IyTEM CPAaBHEHHSI C MEPOM 3TOI BETMUNHBI

I'. ickoMoe 3HaYeHNE BETUYMHBI ONIPEIENIAIOT IO Pe3yabTaTaM U3MEPEHU HECKOIBKUX (PU3NYECKUX
BEJINYUH

Jl. Bce mepeunciieHHOE BEPHO
8. IIpsiMble U3MEPEHNUS ITO TAKUE U3MEPEHMUSL, TPU KOTOPBIX:
A. ICKOMO€ 3HaY€HHE BEJITMYHUHBI ONPEEIISIIOT Ha OCHOBAHUHU PE3YJIbTATOB MPSMbBIX U3MEPEHUI IPYTHX

(bu3NYECKUX BEIUYUH, CBSI3aHHBIX C HCKOMOM M3BECTHOM (PyHKIIMOHAIBHOI 3aBUCUMOCTHIO

b. MNPUMCHACTCS MCTO/] Han0O0JIee TOYHOIO OIPCACIICHUS I/IBMepﬂeMOfI BCJINYHHBI

B. nckomoe 3naueHue GU3NIECKON BETHMUMHBI ONPEICIISIOT HEMTOCPEICTBEHHO ITyTeM CPaBHEHHSI C MEpPO
3TOH BEJINYNHEI

I'. rpagynpoBoYHas KpuBasi IpruOOpa UMEET BU TIPSIMOM

ﬂ "BH_"_HI—‘"
9. Cratnueckue U3MEPEHUs — 3TO U3MEPEHMUSL:
A. IpoBOIUMBIE B YCIIOBUSIX CTallMOHApA

b. mpoBoauMBIE MTPH MOCTOSHCTBE U3MEPSIEMON BETHUNHBI

B. nckomoe 3HaueHne pu3nUeCcKON BETUYHHBI OTIPEICISIOT HEMTOCPEACTBEHHO ITyTEM CPAaBHEHUS C MEpPOit
3TOU BEJINYUHEI

1—‘ IIA||+VVBVV
. Bce BepHO
10. IlnuHamuyeckre Uu3MEpEHUst — 3T0 UBMEPECHUS:

A. IpoBOMMBIE B YCIOBUSX NEPEABIKHBIX Jaboparopuit

b. 3Hauenue H3MepHeMOﬁ BCJIIMYHHBI OIIPCACTIACTCA HCTIOCPCACTBCHHO IO MACCC TUPLb IMOCICI0BATCIBHO
YCTaHABJINBACMbIX HA BEChI



B. usMensitoneiicss BO BpeMeHU (pU3NYeCKOl BETHUNHBI, KOTOPbIE MPEICTABISAETCS COBOKYTHOCTBIO €€
3HAYEHU C yKa3aHMEM MOMEHTOB BPEMEHH, KOTOPbIM COOTBETCTBYIOT 3TH 3HAUEHUS

I'. cBs13aHHBIE € ONpeaesieHueM CHIT ACUCTBYIOIIMX Ha PoOy WIIM BHYTPH MTPOOI

11. AGcomoTHasI MOTPEITHOCTh U3MEPEHUSI — ITO:
A. a0CcoIOTHOE 3HAYEHUE PA3HOCTU MEXKIY JAByMS MOCIEI0BATEIbHBIMU PE3yabTaTaMH U3MEPEHUS

b. cocraBmsromas morpemHocTu u3MepeHuii, 00yCIIOBICHHAs HECOBEPILIEHCTBOM IIPHHATOTO METOa

U3MEpPEHUN

B. sBasromascs CICACTBUEM BIMAHUA OTKIIOHCHHUA B CTOPOHY KaKOIro — 00 U3 napamMeTpoB,

XapaKTepU3YIOLIUX YCIOBUS U3MEPEHHUS

I. Pa3HOCTb MCXKAY USMCPCHHBIM U IIGfICTBPITeJIBHBIM 3HAYCHUCM H3MepHeM0ﬁ BCJIMYHHBI

J1. BCe nepeunciaeHHoe BEPHO
12. OTHOCHUTENBbHAS TOTPEIIHOCTh U3MEPEHUS:

A. NOrpCIIHOCTD, ABJIAIOIIAACA CIICACTBUCM BIIMAHNA OTKIIOHCHHUSA B CTOPOHY KaKOI'o — JII/I6O u3
[mapaMeTpoB, XapaKTEPU3YIOIIHUX YCIOBUA U3MEPEHUS

b. COCTaBJIAoOmIasa MOrpeIrHOCTH I/IBMepeHI/Iﬁ HE 3aBUCAIIAA OT 3HAYCHUA HSMepﬂeMOﬁ BCIIMYHUHBI

B. aGcomtoTHast MOTrpemHOCTh JieJICHHAs Ha ACHCTBUTEILHOE 3HAUCHHE

I". cocraBnstoas NOrpPeIHOCTH U3MEPEHHH, 00yCIIOBIIEHHAs! HECOBEPUICHCTBOM MPUHSATOTO METOAA

W3MEpPEHUI

J1. OTpEeNIHOCTh pe3ylibTara KOCBEHHBIX H3MEPEHUN, 00YCIOBICHHASI BO3IEHCTBUEM BCEX YaCTHBIX

MOTPEUTHOCTEN BEIMYMH-apPIYMEHTOB
13. Cucremarnyeckasi HOTpELLIHOCTb:
A. HE 3aBUCHUT OT 3HaYEHUS U3MEPAEMOI BETUYMNHBI

b. 3aBUCHUT OT 3HaYeHU U3MEPAEMOI BETUUNHBI
B. cocrapinsronias morpenrHoCTH MOBTOPSIONIASICS B CEPUU U3MEPEHUI

I". pa3HOCTH MEXK 1y U3MEPEHHBIM U JCHCTBUTEIBHBIM 3HAYCHUEM U3MEPSEMOM BETUYUHbI

M. cipaBennuBel "A", "B" u "B"

14. CnyyaiiHasi IOrpEIHOCTB:!
A. cocTaBisoNIas NOTPEUIHOCTH CIy4aiHBIM 00pa30M U3MEHSIOLIAsACSA IPU IOBTOPHBIX U3MEPEHHSX

b. morpemHocTs, MpeBOCXOAsIIAs BCE MPEIbIIyIIUE MOIPEUTHOCTH H3MEPEHHM

B. pazHOCTh MeX 1y U3MEPEHHBIM U JIEHCTBUTEIILHBIM 3HAYEHUEM HU3MEPSIEMOIl BEIMUMHBI

I'. aGcomoTHAs MOTPEITHOCTD, ACIICHHAs Ha ICUCTBUTEIIPHOE 3HAUYCHNE



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

15. KoHnaykromeTpusi OCHOBaHa Ha. ..

A. U3MepeHnH MOTEHIMala UHANKATOPHOTO 3JIEKTPO/IA;

b. u3aMepeHun 3eKTponpoBOJHOCTH PACTBOPA;

B. u3mepenun konmdecTBa 3JEKTPUUYECTBA;

I'. u3MepeHnn conpoTUBICHUS PacTBOPA.

16. KonnykroMeTpruueckoe TUTPOBAHUE IPUMEHSIIOT. ..

A. IIpy aHAJIN3€ CMECEU BEUIECTB-AIEKTPOJIUTOB;

b. npu ananuze HEINEKTPOIUTOB;

B. mpu TUTpOBaHMU MYTHBIX U TEMHOOKpPAILIEHHBIX PAaCTBOPOB;
I'. nns pukCHpOBaHUS TOYKU SKBUBAJICHTHOCTH.

17. TloTeHIIMOMETpHUSI OCHOBAaHA Ha...

A. U3MEpEeHHH YJIETbHOMN 3JIEKTPOIPOBOAHOCTH PACTBOPA;

b. wm3mepenun 3JIC ranpBaHMYECKOTO SJIEMEHTA, COCTOAIIETO U3
AIIEKTPOJIOB;

B. ucnonp3oBanuu dhopmynel HepHcra;

I u3amepeHuu noTeHIMaNa HHAUKATOPHOTO IEKTPOA.

18. IloTeHIIMOMETPUYECKOE TUTPOBAHUE TPUMEHSIOT. . .

A. nns aHanIM3a cMeceil BEIIECTB;

b. nnig onpenenenust TOYKU 3KBUBAJICHTHOCTH;

B. 115 ananu3za HEANEeKTPOIUTOB;

I'. npu ananu3e MyTHBIX U TEMHOOKPAILIIEHHBIX PACTBOPOB.

19. MoHCeneKTUBHBIE 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. OMnpeaACIICHUN KAYCCTBCHHOI'O0 MW KOJIMYCCTBCHHOI'O COCTaBa BCHICCTB, HC CIIOCOOHBIX OKHCIISAThCS H

BOCCTAaHAaBJIIMBATbHCA,

HHIUKATOPHOI0O M CTaHAApPTHOIO

I. OMpeACICHUN TOUYKU S3KBUBAJICHTHOCTH IPHU UCCIICAOBAHHUU MYTHBIX U TéMHOOKpaI_HGHHLIX PacTBOPOB.

Tema 4. OnTUYECKHE U CTIEKTPAIbHBIE METOJIbI
1. Xpomarorpadwus...
a) METOJ aHaJIh3a BEIIECTB 10 OKA3aTeI0 MPEIOMICHUS;

aHaJIu3a

0) MeTox pa3JeCHUs U aHAJIM3a CMECEH BEIIECTB M0 MX COPOIMOHHOM CTIOCOOHOCTH;

B) METOA aHaJIn3a BEUICCTB I10 UX CIIOCOOHOCTH OTKJIOHSATD HOJISIpI/I3OBaHHBII‘/1 Iy,

F) METO aHaJIn3a, OCHOBaHHBIN Ha IMOMIOINCHHH BEIICCTBAMU SJICKTPOMArHUTHOT'O U3JIYyUCHU .

2. C nmoMomipi0 HOHHO-0OMEHHOU XpoMaTorpaduu MOXHO. ..
a) pa3leNAaTh HEANEKTPOJIHTHI,

0) ymsir4arb ®KECTKYIO BOAY;

B) ONPEACISATH KOHIIEHTPAIUIO 3TUIIOBOTO CITHPTA;

T') pa3AemsiTh SIEKTPOIHUTHIL.

3. CrnekTpajabHbIE METO/Ibl AaHAJIN3A. ..

a) OCHOBAHbI Ha U3MCPCHUU MHTCHCUBHOCTU JJICKTPOMATrHUTHOTO HU3JIYYCHHA, KOTOPOC MOITIOMIACTCA HIIN

HCITYCKACTCA aHAJIU3UPYCMBIM BCIICCTBOM,

18
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0) OCHOBaHBl Ha HM3MEPEHHMU IOTJIOMICHHUS BEIIECTBOM 3JIEKTPOMArHUTHOTO H3Iy4YEHHUS B BUAUMOW H
OmmKHEH yapTpaduoneToBoi 001acTH CIIEKTPa;

B) OCHOBAHBI HA MCCJIEJOBAHUH CIIEKTPOB OTPAKECHHUS BEIIECTB;

I') OCHOBaHbI Ha U3yYCHUN B3aUMOJECHCTBUS BELIECTB C AEKTPOMATHUTHBIM U3Iy4EHUEM.
4. AtomMHO-a0COpOLIMOHHBIN aHANHU3. ..

a) OCHOBaH Ha MCCJIEIOBAHUY CIIEKTPOB IOIVIOIECHUS;

0) OCHOBaH Ha MCCIIEJOBAHUH CIIEKTPOB HCITyCKAHHUS;

B) TpeOyeT NPUMEHEHUS CIELUaIbHBIX JIaMII, KaTOZ KOTOPBIX CAEJIAH U3 METaslla, KOHIIEHTPALUIO KOTOPOIo
OIIPENEIIAIOT;

r) He TpeOyeT NepeBo/ia BEECTBA B aTOMaPHOE COCTOSTHUE € TIOMOLIBIO MJIAMEHHU.

5. ATOMHO-a0COpPOLMOHHBIN aHATU3 UCTIONB3YIOT IS aHATU3A. ..

a) IETKUX METAJIJIOB;

0) TSHKENBIX METAILIOB,;

B) AKTUBHBIX HEMETAJLJIOB;

I') HEaKTHBHBIX HEMETAJIIOB.

6. ATOMHO->MHUCCHOHHBIN aHAIINU3. ..

a) OCHOBaH Ha MCCJIEIOBAHUH CIIEKTPOB MOIVIOMICHUS;

0) OCHOBaH Ha UCCJICIOBAHUN CIIEKTPOB UCITYCKAHMSI;

B) MPUMEHSAETCS JIUIsl aHAIN3a OPTraHUYECKUX BEILECTB;

I') IpUMEHsIeTCs AJIs pa3/iesieHNs] U aHalIn3a CMecel BEeIeCTB.

7. @oTtomeTpus IUIAMEHH. ..

a) pa3HOBUAHOCTh AaTOMHO-3MUCCHOHHOI'O aHAJIN34;

0) pa3HOBUIHOCTH aTOMHO-a0COPOIIMOHHOTO aHAJIN3a;

B) IPUMEHAETCS JUIsl aHAJIN3a aKTUBHBIX METAJIJIOB;

I') IpUMEHsIeTCs JJIs aHaJIN3a HEMETaIJIOB.

8. MounekymsipHasi CHEKTPOCKOIHS OCHOBAaHaA. ..

a) Ha MOJIyYEHUH U aHAJIM3€ CIIEKTPOB MOIVIOIIEHUS MOJICKYT,

0) Ha OJYYEHUHU M aHAJIU3€ CIIEKTPOB UCITyCKaHUS MOJIEKYJT;

B) Ha aHAJIM3€ CIIEKTPOB MOMIOUICHUS MOJIEKYJIaMH Paio - © MUKPOBOJIHOBOTO U3TYUYCHUS;
I') Ha aHaJIU3€ CIEKTPOB SMUCCUU MOJIEKYII.

9. ®oTomMeTpUUECKHUI aHATIN3 OCHOBAH. ..

a) Ha aHaJIM3€e COPOLIMOHHOM CITOCOOHOCTH pa3IMYHbBIX BEIIECTB IPU MPOXOKIECHUN Yepe3 MONIOTUTENb;
0) Ha U3MEPEHUH TOTIIOEHHS N3TYUYESHHUs OTITUYECKOTO JIMANa30Ha;

B) Ha HCCJIEIOBAaHMM CIOCOOHOCTH MOJIEKYNI IeGOpMUPOBATHCS MO JACUCTBHEM YIBTPadHOIECTOBOTO
U3ITYYCHUSI.

10. ®OTOZIEKTPOKOTOPUMETPUUECKUNA AHAIIHS. ..
a) TpeOyeT MpUMEHEHHUS MOHOXPOMAaTHYECKOTO M3ITyUeHHS,

0) OCHOBaH Ha CIIOCOOHOCTH BEIIECTB OKHUCIISTHCS WM BOCCTAHABIMBATHCS IO/ BO3ICUCTBHEM BUIUMOTO
W3ITyYCHUS;

B) TpeOyeT MOTyUYeHHUs OKpPAIIEHHBIX (DOPM aHATM3UPYEMBIX COSAMHEHUM;

F) MO3BOJIACT OMMPCACIIATE KOHICHTPAIIUU MYTHBIX U TéMHOOKpaI_HeHHBIX pacTBOpPOB.

11. Hedenomerpus mo3BosseT. ..

a) aHaJIM3UPOBaTh MYTHBIE PACTBOPBI;

0) aHaTM3UPOBATh TPO3PAYHBIC OKPAIIICHHBIE PACTBOPHI;

B) OIIPENEIATh pa3Mep YacTHUL] B KOJUIOMIHBIX PaCTBOPAX;

T') ONIPEEINATh KOHIICHTPAIIUIO PACTBOPEHHBIX BEMIECTB TI0 TIOKA3aTEI0 MPEITOMIICHHS.

12. Typbunumerpus...

a) OCHOBaHA HA M3MEPEHUN MHTEHCUBHOCTH OTPaXEHHOTO CBETA aHAIM3UPYEMBIM PAaCTBOPOM;
0) O3BOJISICT AHAIM3UPOBATH PACTBOPHI, COACPIKAIIUE MEIIKHE YACTHIIBI;
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B) MO3BOJIACT aHAJIU3UPOBATH OINITUYCCKU AKTHUBHBIC BCIICCTBA,
T) SIBJISIETCS PA3HOBHIHOCTHIO aTOMHOM CHEKTPOCKOITHH.
13. Cnekrpodoromerpus. ..
a) MCIOJIb3yeT MOHOXPOMAaTHYECKOE U3ITyUeHNUE;

0) OCHOBaHa Ha WCCIEIOBAHUM TMOMVIOUICHUS AHAJIU3UPYEMBIM PAaCTBOPOM H3IIyUYEHHUS OINTHYECKOrO
JUana3oHa;

B) OCHOBaHa Ha M3MEPEHUU MHTCHCUBHOCTHU PAaCCEMBaHUs CBETA AaHAIM3UPYEMBIM PACTBOPOM;
I') IpUMEHSIETCsl ISl aHaJIu3a IPO3payHbIX HEOKPAIIIEHHBIX PACTBOPOB.
14. Pedpaxkromerpust OCHOBaHa. ..

a) Ha U3MEPEHHH yTJIa BpallleHUs MOJIIPU30BAHHOIO CBETA;

0) Ha ompeneIeHNH MOoKa3aTessl 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) KonMYecTBa MOIYYEHHBIX HOHOB OT OTHOIICHUS UX MACChI K 3apsiay;
C) KOJIMYECTBA MOJYICHHBIX HOHOB OT OTHOIICHUS UX 3apsjia K Macce;
d) Macchl OJTyYEeHHBIX HOHOB OT MX KOJMYECTBA.

16. MonekynsipHyt0 Maccy MCCIIEIyeMOTO BEIIeCTBa METOAOM MacC-CIIEKTPOMETPHH OMPEICIISIOT 0
BEJIMUUHE M/Z 14

a) HanOoJiee 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 YCIOBUSX:

a) BBICOKOE JIaBJICHHUE;

b) HOpManbHOE aBlIeHUE U KOMHATHAs TEMIIepaTypa;

C) HOpMaJIbHOE JaBJIICHUE U BBICOKAsI TEMIIEPATypa;

d) rmyGokuii BakyyMm.

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

b) cuéruuk [eiirepa;

C) IMHEUKY (POTOINOTOB;

d) 27eKTPOHHBINA YMHOXHUTEb.

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

b) HUKIOTPOHHO-PE30HAHCHOTO;

C) BpPEMSIIPOJIETHOIO;

d) nOHHO¥1 JTIOBYIIIKH.

20. He cymiecTByeT Macc-aHaJIN3aTOpa:

a) KBaJPyIOJIbHOTO;

b) BpeMsnponeTHOro;

C) LUKIOTPOHHO-PE30HAHCHOTO;

d) murasmeHHoro

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIHUILTMHE TPOBOAUTCS B hopMe 3aueTa

Tunosbie Bonpocskl 3auera (YK-6)



1. Knaccugukanus u o01mas XxapakTepucTUKa METOJ0B aHATU3a.
2. lmana3oH ONIpEAeTIeMBIX COJACpKAHUH  BEHIECTBA, UYYBCTBHUTEIBHOCTh M CEJCKTHBHOCTH.
BocnpounsBoauMocTs aHanmsza.

3. DnekTpoxuMHuUeckhe MeToabl aHanuza. OOmas xapakTepucTHKa NPSMBIX M KOCBEHHBIX METO/IOB
AIIEKTPOXMMHUYECKOTO aHaju3a. OIEeKTPOXUMHYEcKas ILeMb, s4Yelka W HHIWKATOPHBIA 3IEKTPOA.
[ToreHuoMeTpus U MOTEHIIHOMETPUYECKOE TUTPOBAHUE.

4. Tlonsporpadus. Teopus mertoma. KauecTBEHHBI W KOIWYECTBEHHBIA MOISIpOrpadUUIeCKUil aHAIU3.
VYpaBHeHue MnbkoBruya. YpaBHEHHUE MIOTEHIMAIIA BOJIHBL. [I0TeHIIMAII 1TOJTyBOJIHBL.

5. AMIiepoMeTpUYECKOE TUTPOBAHUE.

6. KynoHomeTpust mpy NOCTOSTHHOM MOTEHIMAJIE U MPU MOCTOSHHOM TOKe. OnpeiesieHre KOHEUHOU TOUKH.
7. Tlonstne 00 ONTHYECKUX METONAaX aHalu3a. BusyanpbHas W HMHCTPYMEHTAlIbHAs KOJOPHUMETPUS.
3aKkoOHOMEpHOCTH cBeTomnonomeHus. 3akon byrepa — JlamGepra - bapa.

8. CrieKTp 37eKTPOMarHUTHOIO U3J1y4eHHUs. [lJInHA BOJIHBI U BOJIHOBOE UMCiO. CIIEKTPBI aTOMOB M MOJIEKYIL.
Oueprus uznyuenus. Mcnons3oBanne YO-, UK- u cekTpoB BUAUMOM 001acTH B aHAIUTUYECKONW XUMUMU.
CrexTpsl nporyckanus u nornoierus. Teopust ¢iayopecuenun. OayopeclieHTHBINA aHaTH3.

Tunosble 3aganusa 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 orpesiesieHus 3(h(HheKTUBHOCTH XpoMaTorpaduyecKix pazaeneHuin?

3. JlaiiTe onpeaeneHust CISAYIONINX MOHATHI: a) BEICOTa XpoMaTorpauyecKoro muka; 0) mmpuHa
XpoMaTorpagu4Ieckoro MuKa; B) MPUBEACHHBINA yAEPKUBACMBI 00beM; T') OOITUH yAepKUBaeMbIii 00BEM.

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

4.4. Illkana orieHUBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU
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Jeckpuntops! (ypoBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTEIH

Onenka Kommnerenrim
TOCTYKCHHSI pe3YJIBTaTa)

VK-6 JIeMOHCTpUpPYEeT CHOCOOHOCTh BBICTpAaMBATh M PEATHM30BHIBATH
TPACKTOPUIO CAMOPA3BUTHS Ha OCHOBE MPUHIIMIIOB O0Opa30BaHUs B
00JIacTH XUMHUYECKOTO U (PU3UKO-XUMHUYECKOTO aHanu3a.yYBepeHHO
BBIOMpAET ONTUMAJIbHBIC METOJIBI XHUMHYECKOTO u
(U3NKO-XUMHUYECKOTO aHaju3a Ui PEIICHUS MPAKTUYCCKUX 3a/1ad.
OTBeT MOCTpOEH JIOTMYHO, MaTephasl M3JIAraeTcsl YETKO, SCHO,
XOPOIIUM SI3BIKOM, apTyMEHTHPOBAHO. Y|

«3a4TEHOY
(50 - 100 6amoB)

YK-6 He crocobeH IIPOEKTUPOBATH TPAEKTOPHIO CBOETO
npo(eCcCHOHANBHOTO POCTa W JIMYHOCTHOTO DPAa3BUTHUS B OONACTH
XMUMHAYECKOTO M (u3nKo-xumuueckoro ananmsza.fHe crnocoben
MNPUMCHATH CTaHAAapPTHBIC MECTOObI XUMHUYCCKOT'O n
(U3MKO-XUMHUYECKOTO aHaTN3a ISl PeIICHHsI TPAKTUYECKUX 3a71a4.

«HE 3a4TCHO»
(0 - 49 Gannos)

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl IO OCBOCHHM IO TMCHUILIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OpraHU3aIlUl CaMOCTOSITEIbHOI paboThl 00yUYaromUXCs:

[Ipuctynas K W3yYeHHUIO TUCIUIUIMHBI, B MEPBYIO ouepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTHCS
conepkanremM paboueii mporpammbl aucturummabl (PIT[]), xoTopas ompenenseT comepskaHue, oObeM, a
TaK)Ke MOPSAIOK U3YUESHHsI U MTPEToAaBaHus yueOHOM TUCIUILIMHEL, €€ pa3/iena, YacTu.

Jlnist caMOCTOSTeNbHON pabOThl BAKHOE 3HaUCHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruaabHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.



B pazmene «O0veM u copepkaHWe AWCHUILIMHBDY YKA3bIBAIOTCS BCE pa3lenbl M TEMBI U3ydaeMOM
JTUCIUIUTAHBL, @ TAK)KE BUJIbI 3aHITHIA U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasmene «YdeOHo-meromuueckoe U uH(pOpManuoOHHOE oOecledyeHne AUCHUIUIMHBDY —yKazaHa
peKoMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B pazmene «MarepuanbHO-TEXHUYECKOE OOECIEUeHUE ITUCIUIUIMHBL, TMPOTPaAaMMHOE oOOecreueHue,
npodeccruoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IMEpeueHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJISi OCBOCHHUS
JTUCIUTUTNHBL.

5.2 Pexomennanuu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH elle pa3 mpe3eHTanuio Jekunu B cucreMe MOODLe, NOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha
JIEKIIMOHHOM 3aHSTUU MaTrepual M JOMNOJHHUTh €ro ¢ Y4YeTOM PEKOMEHJIOBAaHHOM JOMOIHUTEIbHOU
JTUTEPaTyphl;

- IIPY CAMOCTOSITEIBHOM M3YyYE€HUH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PII/] ucrounuku, npodeccruoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JJIsI CAMOCTOATEIILHON pabOoThI, TIO TeMe MpecTaBieHHbIe B yHKTe 3.2 PIT/I.

- TP TIOAATOTOBKE K TEKYIIEMY KOHTPOIIIO UCTIOIB30BaTh MaTepuaibl (oHna oneHouHbIX cpeacts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHUTEPaTYpOl SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboTel W HEoOXoAMMAa TPU TMOATOTOBKE K YCTHOMY ONPOCY HAa CEMUHAPCKHUX 3aHATHSAX, K Jebaram,
TECTUPOBaHUIO, dk3aMeHy. OHa BKIIOYAeT MPOPaOOTKY JIEKIIMOHHOTO MaTepHalia U PEKOMEHIOBAHHBIX
HMCTOYHHUKOB U JINTEPATYPHI 110 TEMATUKE JICKIIUH.

KoHcriekT nekuu T0KeH cofepxarh pedeparuBHyI0 3alIMCh OCHOBHBIX BOIPOCOB JICKIIMH, B TOM YHCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
Te€MaM, BBIBOJBI MO KAKIOMY BOMPOCY. KOHCIIEKT MOXeT ObITh BBHIMOJIHEH B PaMKaX pPacHeyaTKd BBLIAYH
Mpe3eHTAINi JeKIUH UM B OTACIBbHON TeTpamu mo npeamery. OH JomkeH ObITh aKKypaTHBIM, XOPOIIIO
YUTAEMbIM, HE COJIEPIKaTh HE OTHOCAIIYIOCS K TeMe UH()OPMAIIUIO UM PUCYHKH.

KoHcnekTbl HaydyHOW JNHUTEpaTyphl MPU CAMOCTOATENBHOM MOATOTOBKE K 3aHSATHUSAM JOJDKHBI COAEPkKATh
OTBETHl HA KAXKIBIM TOCTABICHHBIA B TEME BOIPOC, MMETh CCBUIKY HA HMCTOYHUK HHYOpPMAIMU C
00s13aTeNIbHBIM yKa3aHWEM aBTOpa, Ha3BaHUS M Trofa W3JaHHs HCIOIh3yeMOH HAy4YHOU JHTEparyphl.
KoHcriekT MOXET OBITH OMOPHBIM (COAEP)KaTh JIMIIhL OCHOBHBIC KIIOUEBBIE IMO3WIIMU), HO TPU 3TOM
MO3BOJISIIONIMM J]aTh TOJHBIA OTBET IO BOMPOCY, MOXET ObITh TOAPOOHBIM. OO0BEM KOHCIEKTa
OMPEEISIETCS CAMUM CTYIECHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOI CTYICHT MOXKET:

- Jienarb 3aldCH O XOAYy YTEHHsS B BHUJE MPOCTOTO0 WJIM Pa3BepHYTOro IulaHa (co3daBaTh IMEpPEUYEHb
OCHOBHBIX BOITPOCOB, PACCMOTPEHHBIX B UCTOYHUKE);

- COCTaBJATH TE3UCHl (IUTHPOBaHHE HAWMOOIEe BAXKHBIX MECT CTaTbd WM MOHOTpaduu, KOPOTKOE
M3JI0)KEHHE OCHOBHBIX MBICIIEH aBTOpA);

- TOTOBHUTH aHHOTAINUHU (KpaTkoe 0000IIeHNe OCHOBHBIX BOIIPOCOB pa0dOTHI);

- CO3/1aBaTh KOHCIIEKTHI (pPa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1allU1 110 TOJTOTOBKE K OTJIEIbHBIM 33JJaHUSIM TEKYLIErO KOHTPOJIS

CobecenoBanue MpennoyaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH 10 BOIpPOcam
MPAKTHUYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUH, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXET TMPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OI[CHKE:

- IPaBWJIBHOCTh OTBETA 110 COAECPIKAHUIO;

- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0’KEHUsI MaTepHania;

- pPalMOHAJIBLHOCTh UCIIOJIb30BAaHHBIX IPUEMOB U CTIOCOOOB PEIlIEHUS TOCTABIEHHON yueOHO! 3a/1auu;
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- CBOEBPEMEHHOCTh M 3((PEKTUBHOCTH MCIIOIB30BAHUS HATNISAIHBIX MOCOOMN M TEXHUYECKUX CPEICTB IPH
OTBETE;

- CTIOJIb30BAaHUE JIOTIOTHUTEIHHOTO MaTepHaa;

- palMOHAJIBLHOCTD UCIIOB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHue.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATUS. [IpH BRICTYIUIEHHH ¢ Mpe3eHTalnueld HeoOXoauMo odpamarb BHUIMaHUE
Ha TaKWe MOMEHTHI KaK:

- Ccolep)KaHUE TPE3CHTALMU: aKTyalbHOCTh TEMbI, IOJIHOTA €€ PACKPBITHA, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asBJIEHHOM TEMbI COJIEP)KaHUIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBUE COACpKAHUS U JIMTEPATyphl), MpaKTUUeCKas HaNpaBiIe€HHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON (QopMe, aleKBaTHOCTh MCIOIb30BAHUSI TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauam,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTDH MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAlMU: O00bheM (OMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBo€ OQOpMIIEHHE, CTPYKTypUpOBaHHE UHOpMAINH,
COOTBETCTBHE 3asBICHHBIM TPEOOBAaHUSAM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeIbl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIE KaueCcTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE pErIaMeHTa, SMOIIMOHATIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpOBaHHbIE, INTyOOKKE U MOIHbIE 3HAHUS 110 BCEM pa3jiesaM MporpaMMmbl:
- coep)KaHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, pacKpbITUE TEMBl, JOCTYIHOCTh
uznoxkenus, d3PpdextuBHOoCTh npuMeHeHuss cpeacts HWKT, cmocoObl u  yciaoBHs JIOCTHXKEHUS
PEe3yNBbTaTUBHOCTH W 3(P(EKTUBHOCTH U1 BBIMIOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeIbHOCTH, JI0Ka3aTeJIbHOCTh MPUHUMAEMBIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHMUS,
BBIBO/IbI.

6. YueOHO-MeTOoANYecKOe U HHPOPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:
1. Kpuctuan I'. Ananutrdeckast Xumus : B 2-X T.. - M.: bunom. Jlaboparopus 3nanmii, 2011

2. XaputonoB 10.fl. Ananurnueckass Xumusi. AHaJIMTHKA : y4e0. JIsl CTyJIEHTOB BY30B: B 2 KH.. - 5-€ U3/L.,
crep.. - M.: Beicu. k., 2010

3. IlpuknanHas aHanuTh4deckas Xumus. - Becb cpok oxpanbl aBTopckoro mpasa: Bent, 2009. - Tekcr :
anekTpoHHbi // [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/11648.html

6.2 JlonosHUTENBHAS TUTEpPATYpA:

1. Monoraposa O.B., Myrunosa C.B., ®unarosa [I.I. AHanmutuueckas XuMus : 3a7a4d U BOIPOCHI : y4eO.
nocodue. - MockBa: I[DOTAP-Menua, 2016. - 111 c.

2. Bepmmunun B.U., Bmacoa W.B., Hukudopora M.A. AnanuTudeckas XuMHS : y4eOHUK. - 2-€ H3I.,
nepepad. u gor.. - Cankr-IlerepOypr, Mocksa, Kpacunonap: Jlans, 2017. - 427 c.

3. Xapurono l0.4., Txabapos [I.H., I'puropreBa B.IO. Anamutmueckas xumusa. KommuecTBeHHBIH
aHanu3. OU3MKO-XUMUYECKHE METObI aHaimu3a : yueOHoe mocobue. - MockBa: [ DOTAP-Menua, 2012. -
368 c. - Tekcr : snexrponHsii // DbC «KoHcynpTaHT cTyneHTa By3a u meaBy3a [caiiT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970421994.html

6.3 VHbIe NCTOUHMKMU:

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

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

4. YHUBEpCHUTETCKasE OMOIMOTEeKA OHJIAWH: AIEKTPOHHO-0MOIMoTeYHas cuctema - http:// www.biblioclub.ru

7. MaTepuaJbHO-TeXHHYeCKOe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecredyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
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I[J'DI MMPOBCACHUA 3aHATUM TI0 JUCHUITIIINHEC HGOGXO,Z[I/IMO CJICAyoHmICcC MarCpruaJIbHO-TCXHUYCCKOC
obOecrnieucHue: y‘-Ie6HI>Ie AyauTOpruun Jid TIPOBCACHUA 3aHATHI JICKHIUOHHOI'O W CCMHUHAPCKOTr0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJIbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMELICHHUS JJIS1 CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHoMi nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust 111 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B AIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPENy YHUBEPCUTETA.

Jlnst mpoBeieHusl 3aHATHI JICKIIMOHHOTO THIIA UCTIONB3YIOTCS HAOOPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreYnBarole TEMaTHIEeCKIE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlnmeH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUeHHE:
Onepanuonnas cucrema Microsoft Windows 10
Microsoft Office [Ipodeccuonansusiii moc 2007

Kaspersky Endpoint Security ans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Abby FineReader 10.0
7-Zip 9.20

[Ipodeccuonanbubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:
1. IPR BOOKS: snextponHo-6ubnnoreunas cuctema. — URL: http://www.iprbookshop.ru
2. Hayunas snexrponnas 6ubiamoreka eLIBRARY.ru. — URL: https://elibrary.ru

3. DIEKTPOHHBII Karajor DyHIaMEeHTaIbHON OnOIMOTEeKN TI'V. - URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

4. OBC «YuuBepcurerckas Oubiamnoreka onnaitn» . — URL: http://www.biblioclub.ru
5. FOpaiit: anexrpoHHo-0nbMMoTeunas cucrema. — URL: https://urait.ru

yIeKTpPOHHAsA HH(POPMALIMOHHO-00pa3oBaTe/ibHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
B3anMoneiicTBue mpernomaBaTenss W CTYJCHTa B Tpolecce OOyYeHHUs OCYHISCTBISIETCS MOCPEICTBOM
MYJIBTUMEIHUHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKAIIMOHHBIX TEXHOJIOTHH, HUCIOJIB3YEMBIX B
ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEILHON CPEIe YHUBEPCHUTETA.
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