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1. IIEJIM ¥ 3ATAYUA JUCITUTIINHBE

OCHOBHAS Heb JUCUMIUTHHEL IIPH HOJTOTOBKE GakajiaBpOB BETEPUHAPHO-CAHUTAPHON
SKCIIEPTH3H 3aKIIOYAeTCs B TOM, YTOOBI NaTh CTYACHTAM 3HAHMA, Kacaromuecs GOpMHPOBAHUA
[[eTHHOTO HAYYHOTO - MHPOBO33PEHMS, BKIIOYAIOMIETO  AHATHTHHCCKYIO XMMHIO *~ Kak
HEOTHLEMJIEMYIO 4ACTh KYIBTYpHL, a TAKkkKe Hay4quTh CTYACHIOB aHAIM3UPOBaTh YCJIOBHA
YUMHAYECKAX 3amad, BHIOMpAaTh MeTOIbl PpELICHHs M TPOBOAMTL AHAIMI HOJTYIEeHHBIX
pe3ynETaToB.

JU1s1 IOCTYDKEHUSA TIOCTABIICHHOM 1IETIH HEe0OXOMMO PEHTE CHACAYIONHE 3a4atu:

- M3y4eHHE TEOPETHIECKUX OCHOB aHATNTHYECKOH XMUMUMY,

- H3y4eHWE OCHOBHBIX COBPEMEHHBIX METOJOB XMMHUECKOrO M (QU3HKO-XHMHYECKOTO
aHaIN3a;

- mpuobGpeTeHHe HABBIKOB PA0OTH Ha COBPEMCHHBIX npubopax, MpefHa3HAYCHHBIX LI
(u3HKO-XMMUYECKHX MCCIICNOBAHAN ¥ aHaN3a;

- iproOpETCHHE HABBIKOB CTAaTUCTHUIECKON 00paboTKH NONYyYeHHBIX PE3YIIFTATOB,

- pHOGpETEHHe HABHIKOB MPOBEACHMS XUMUYECKHX SKCICPUMCHTOB H peaxuuii, B TOM
umcle, IS MACHTA(HKAIME HEOPTaHMYECKHX BEIIECTB, HCIONE3YCMBIX B KauecTBE NperaparoB
BETECPHHAPHO-CAHATAPHON IKCIIEPTH3EL.

2. IEPEYEHD ILTAHAPYEMBIX PE3VJIBTATOB OCBOEHUA 11O
JUCHAILIMHE (MOAYJIIO), COOTHECEHHBIX C II{IAHI/IPYEMI)IMI/I :
PE3YJIbTATAMHU OCBOEHUS OBPA3OBATEJILHOU MMPOTPAMMABI

B pesyiInTate OCBOCHHS JIMCITHILIMHEL 06Gy4aronuiicss TOTOBUTCS K CIEAYIOIUM THIAM
JEATENHHOCTH B COOTBETCIBHH C 00pa3oBaTeNbHBIM CTaHIAPTOM ®roC BO 36.03.01
«BeTepHHAPHO-CAHWTAPHAsL SKCIICPTU3AY.

O6nacTs npodecCHOHAIBHON IeATEIBHOCTH!

13 Cenpsckoe X03HCTBO.

TIpodeccronansHBIA craraapt 13.012 BeTtepuHapHBIi Bpay
Tuns! 33534 IpodhecCHOHANBHOM AESTEIBHOCTH!

e IIpou3BOJCTBEHHBII;

KommereHnuy oGyqaiomerocsi, opMUpyeMbie B pe3y IbTaTe 0CBOCHHUS IUCHHIIHHLI

Vi3ydeHue MUCIMIIIMHEL JOIKHO cHOPMHPOBATD CIIE/yIOIIHE KOMIIETeHIIHH:

A) YauBepcaibHble KOMIIETECHIHA (YK)

VK-1 CHoco6eH OCYIIECTBISTh MOHMCK, KPUTHYECKHH aHAIH3 M CHHTE3 “HpOpMAIMH,
IIPHMEHSATH CHCTEMHBIH TIOTXOZ| I PEIECHNs IOCTABICHHBIX 3a/1a.

VK-1.1 Brifop uHbOpMAIHOHHEIX PECYPCOB UL MOUCKA pH(OpMAIHH B COOTBETCTBHH C
ocTaBleHHON 3anadeii. OmeHKa COOTBETCTBHS BBEIOPaHHOTO HHPOPMAIMOHHOIO pecypea
KPUTEPHAM IIOTHOTH ¥ 8y TEHTHIHOCTH

VK-1.2 BpiGupaeT MeTOABl M CHOOCOOBI JUIA 06paboTku mpodeccHOHaNBHEIX AaHHBIX H
JIenoBoit HH(OpPMaIKK B COOTBETCTBHE C IIOCTABICHHBIMU 3a/1a9aMu

B) O6menpodeccronanbHbIe KOMIETEHIHH (OIIK):

OIIK-4 CmocobeH 000CHOBBIBATh U PEAIM30BHIBATE B npohecCHOHANBHOM NEATENBHOCTH
COBpEMEHHBIC TEXHOJOTMH C HCTOJB30BAHACM - pHGOPHO-MHCTPYMCHTAILHON . 0a3sl M
JCIIONIB30BATh OCHOBHBIE €CTECTBEHHBIE, OHONOTHYCCKHE H npodeccHOHANbHBIE TOHATHS, 2
TAKOKE METO/IBI IIPH PEIleHHH 06menpodecCHORaTbHBIX 3aat

OIIK-4.1 HWcnmonssyer O6a3oBble MOHATHA MATCMATHKH, 2 TalOKe MaTeMaTH4YecKHe,
CTaTHCTHUECKHE ¥ KOMWYECTBEHHEIE METOABI IPH PCIICHHH obmenpodeccHOHANBHBIX 3a71aY

OIIK-4.2 Ucnons3yeT OCHOBHBIE €CTECTBCHHBIC, Guonornyeckue M TpodeccHoHAIBHBIE
TIOHATHSA



AHHOTaUHs padodeif IPOrpaMMBbI 110 JHCIMIIMHE
B1.0.37 cAHasmTHYecKAs XHMMA»
Vpogenn Beicmero oopazopanus BAKAJTABPUAT
Hanpapaenne noaroroskn 36.03.01 BerepunapHo-caHuTapHasi 3KCIePTH3A
®opma o0y4eHHs 09HAN, OYHO-3204HAH, 3204YHAH

Ilesb ocBOEHHS AHCHMIUIMHLI: JaTh CTYAEHTaM 3HAHHA, Kacaroluecs GopMUpPOBaHUS LENBHOIO
HAay4YHOTO MHUPOBO33PEHHUS, BITIOYAIOLIEr0 aHATHTHYECKYIO XUMHIO KaK HEOTBEMJIEMYIO HacTh KYABTYpEI,
a TaKKe HayYHTh CTYACHTOB aHAW3HPOBATH YCJIOBHA XUMHYECKHX 3a/1ad, BEIOMPATh METOABI PELICHHA 1
MPOBOUTH aHANIW3 MOJYYESHHBIX Pe3yJIbTaTOB.

Mecro gucummauunl B yue6mom miame: bB.1.0.37, mucnuruimHa oOA3aTENBHOM 4acTH,
OCBaHMBaeTCs B 2-M CEMECTpe.

TpeGoBanns K Ppe3yabTaTaM OCBOCHHS [JHCOHIUIAHLI: H3YYeHHE JUCLWIUIHHBI MOJDKHO
copmupoBats crenyronyto komnereHumio: YK-1, OIIK-4

A) Yaugepcannable komnerennun (YK)

YK-1 Cnoco6eH OCYIECTBAST MOUCK, KPUTHYECKUIA aHAJIM3 M CHHTe3 HH(OpMALHH, PUMEHSTE
CHCTeMHEIH MOAXOA A pelleHMs NOCTAaBJICHHEIX 3a/1aY.

VK-1.1 Breifop uHGOpMAIMOHHBIX PECYpcoB IS IIOMCKa MHQOpPMAlMH B COOTBETCTBHH C
HocTaBIeHHOM 3amadedl. OLEHKA COOTBETCTBHA BHIOPAHHOro MH(OPMAIMOHHOIO pecypca KpUTCpHIM
TIOJIHOTHI ¥ ayTEeHTHYHOCTH

VK-1.2 Bri6upaer MeTonpl U ¢nocobsr s 06paGoTku npodecCHOHANEHBIX NAHHBIX M JAETOBOH
HH(OpMALIM B COOTBETCTBUH C MOCTABICHHBIMH 3a/1a9aMH

B) O6menpodeccnonansubie komnerennun (OIIK):

OIIK-4 Croco6eH OGOCHOBHIBATH M pPEaTH30BBIBATE B NPO(ECCHOHANIBHOH JeATE/IBHOCTH
COBPEMEHHbIE TEXHOJOTHH C MCIIONb30BAHHEM NPUOOPHO-MHCTPYMEHTANbHOH 0a3bl M MCIONB30BATh
OCHOBHBIE €CTECTBEHHEBIE, OHMOJIOTHYECKHE M TMpO(EeCcCHOHAIBHBIE IOHATHSA, a TakikKe METOAbl IpH
peleHuH o0menpodecCHOHANBHBIX 3aia

OIIK-4.1 Mcnions3yeT Ga3oBble MOHATHA MAaTEMATHKHY, a TAKKEe MATEMATHYECKHE, CTATUCTHYECKHE
Y KOJIHYECTBEHHbIE METOBI TIPH PEIIIeHHH 06LIeNpodecCHOHANBHBIX 32124

OITK-4.2 Wcrions3yeT OCHOBHEIE €CTECTBEHHbIE, GHONOTHYECKHE U PO ECCHOHATbHBIC IIOHATHS

OIIK-4.3 BnazeeT HaBbikaMM paGoThl CO CHELHATH3UPOBAHHBIM 000PYIOBAHHEM IS peann3aliH
HOCTABJACHHBIX 3a/1a4 [IPH POBEACHUH MCCIIeAOBaHK 1 pa3paboTKe HOBBIX TEXHONOTHA.

Kpatkoe cofepskanue JUCUMILUIMHBL: 3aJaud aHATMTUYIECKOH XWMuM. OCHOBHbBIC NPHHIIMIIBI
KauyecTBEHHOro aHantu3a. OcoGEHHOCTH aHATMTHYECKMX PEakKIif M crocoObl HX BeIMOIHEHHI. Makpo-,
MHKpO-, TIONYMHKPO- M  yAbTpaMHKpoaHanus. JlabopatopHoe obopynoBaHHe W TEXHHKA
TONyMHKpoaHanu3a, IIpeMer W MeTonBl KOMWYeCTBEHHOro aHanmmsza. CoBpemenHas KiaccupuKarys
METOIOB KOJIHMUYECTBEHHOro aHaIM3a. XMMHYECKHe MeTOIb! aHan3a. OKHCIUTEIbHO-BOCCTAHOBUTEIBHAS
aKTUBHOCTh BeWeCTB. OKMCIUTENbHO-BOCCTAHOBHTE/IbHEIE TOTeHLManbl. YpaBHeHwe HepHera.
BO3MOXHOCTE HcHonb3oBaHHs OBP s KONMYeCcTBEeHHOro onpesiefeHMs BemecTs. IIpuMepst
PENOKCHMETPHH: EPMAHTAHATOMETPHA, AMXPOMATOMETpHs, HonomeTpHs. MHAHKATOPBI OKCHCITHTE/BHO-
BOCCTAHOBHTEIBHOrO THTpoBaHMA. KpuBbie THTpoBaHMA. KoMIuiekCOHOMeTpHYECKOe THTPOBAHME.
CyLHOCTh METOHa, OCOGEHHOCTH WCIIONB3YEMBIX THTPAHTOB. Xe€Naroofpasylollhe MHIMKATOPbI.
CriocoGbl  XEMaTOMETPHYECKOro THTpoBaHus. Ompenenenue obmel >ECTKOCTH BOAbL 3HAUCHHE
MHCTPYMEHTAIBHBIX METONOB aHAIH3a, MX nperMymiecTBo. Knaccnpukauys (U3HKO-XUMHYECKMX M
dusHuecKkux MeTomoB anamuza. OnTHUeckHMe METOABl aHamu3a. OCHOBHOH 32KOH CBETONOIJIOIIEHUA
(3axoH  Byrepa-JlamGepra-Bepa).  ®@otokonopumerpusi.  Knaccudukaums — metomoB.  Meron
kanmubposoyroro rpaduka. CymHocTs MeToa, 061acTh NMPUMEHEHHS, alnaparypa, NPHHLAN ACHCTBHUA.
IMoTenuuoMeTpudeckmii  aHamu3. CyImHOCTP MeTona, o6gacTe ero MNpPUMEHeHWd, NpUMEeHACMas
anmnapatrypa,  MOHCENEKTHBHBIE  JIEKTPOABl,  NOTEHUMOMETpH.  IIpuMepsl  WCIOJB30BAHMA
NOTEHLMOMETPUH VI OTIpeIeSICHHs COZIeP/KaHMs PaslIM4YHBIX HOHOB B PAacTBOPE. Xpomarorpadudeckuii
anamms. Kiaccupukamua MeTofos xpomarorpaduu. JKuakocTHas ancopGuMOHHas Xpomarorpadui.
PacnpenenureNbHas — ra3o-KMAKOCTHas — xpomarorpagus.  JKuakocTHas — pacnpeieuTeNnbHasd
xpomarorpadus. PactipenenutensHas xpomarorpagus Ha Gymare.

Ofmas TPYA0EMKOCTH AUCIHUILTHHBI: 2 3a4eTHbIe eMHHIp! (72 vaca).
Hrorossblii KOHTPOJIH M0 ATHCHHNJIHHE: 3aU€T






OIIK-4.3 BmameeT HaBBIKaMH paBGoTHI €O CHENHATM3MPOBaHHBIM O0OpyHOBaHWEM A
pealMsayMy TOCTABNEHHBIX 3a7ad NPH NPOBEJICHHH HCCICHOBAaHWH M paspaboTKe HOBBIX
TEXHOJOTHIA.

3. MECTO JUCIUAILINHELI B CTPYKTYPE OIIOII

Jucrummaa 51.0.37 «AHanutuyeckad XUMUS» SIBISETCA MUCLIMILIHHON 00s13aTensHOM
gacTH (eNepaIbHOro rocyIapCTBEHHOTO 00pa3oBaTEIbHOTO CTaHAApTa BRICIIETO obpazoBaHus
36.03.01 «BeTepuHapHO-CaHUTapHAs SKCIEPTH3a» (YPOBEHH OaKanaBpuara).

OcBamBaeTcs BO 2 CEMECTpE.

IIpu o6yueHHU JUCLHIUIAHE] «AHAIHTHYECKAsd XUMYS) UCIOJB3YIOTCA 3HAHMS H HABBIKY,
HONydYEeHHBIE CTYJCHTaMH INpM OCBOEHHM IIKOJIBHOIO YPOBHA XHMMH. JuCIHIUIAHA
«AHLTATHYECKAs XHUMHS» SABIAeTCA 0a30BOH, Ha KOTOpOH CTPOMTCA OOJIBIIHHCTBO
HOCIEIYIOINUX AUCIUIIIMHE, TAKHX KaK:

1) Opranudeckas ¥ GHU3KOIUIONAHAL XUMHUL.

2) buonoruyeckas XUMHs.

3) Berepurapsast hapMaKOJIOTHs.

4) buodusuxka.

5) Xumus nuimm.

6) BerepunapHO-caHHTAapHAsA KCIIEPTH3A.

7) BezonacHOCTB XU3HEAECATEIIBHOCTH.

4. OFEM JUCHHUILIAHBI “AHAJIMTUYECKAS XUMHWS”

O6beM AHCHMILIMHEBI “AHaIUTHYECKAS XUMHAS”
A1 04uHOiT popMbI 00yUEHMS

Bupn yue6Hoii paboThl Bcero qacos CeM2e TP
AyaHTOpHBIE 3aHATHSA (BCEro) 36 36
B ToM umcre:

JIeKIuH, B TOM YHCJIE HHTEPAKTUBHEIE

dhopmsl

Ipaxkrudeckue 3aaaTus (113), B Tom 36 36
YHCJIe MHTEPAKTUBHEIE ()OPMEIL, M3 HHX:

ITpaxTryeckas IOATOTOBKA 4 4
CamMocrosTeabHas padoTa (Becero) 36 36
By IpOMEXXYTOYHOM aTTecTallly (3a4€T, 3auer 3ager
9K3aMEH)

O6mas TPyA0eMKOCTb YacHl / 3a4ETHEIE

€ IUHUITEL 72/2 7212

O6beM JUCHMILIMHBI “ AHAJATHYIECKAS XAMHAN” ISl 09HO-3204HOH (opMBI

o0yueHust
. CemecTp
Bux yue6Hoii paboTnl Bcero wacos 2 —
AyaUTOpHBIE 3aHATHS (BCEro) 20 20

B toM umicne:

Jlexiuu, B TOM 4HCIIe MHTEPAKTUBHbIE
dhopMBl




TpakTryeckue sansTus (I13), B ToM

20 20
qpCile UHTEpaKTUBHAIE (OPMB], M3 HHX:
[IpakTy9ecKas MOArOTOBKA 4 4
CaMocTosTeaLHas padoTa (Beero) 52 52
Buj npoMeXXyTO4YHOM aTTecTanuy (3a9€T
A TIPOME3Y amn ( ’ 3ader 3auer
3K3aMEH)
OG6mast TPYA0EMKOCTh Yack! / 3a4eTHBIE
72/2 7212

e IUHHIBI

O6beM AMCIMIUIMHEL ©“ AHATUTHIECKAS XAMus” 1S 3a09HoO# ¢opmMbl 00yIeHMs

Bup yuedHoii paGoThI Bcero 9acos Kyipc
AyauTopHbIe 3aHATHSI (BCero) 8 8
B ToMm umce:
Jlexmuu, B TOM YHCIIEe HHTEPAKTHBHBIE
(hopMBI
ITpaktryeckue 3anarus (113), B ToM 8 8
ypcie MHTEPAKTHBHEIC (JOPMEL, U3 HHX!
CaMocTosTe/ILHas paboTa (Bcero) 64 64
CamocrogrenbHas paboTa, U3 HUX: 58 58
[IpakTayecKas MOArOTOBKA 4 4
KOHTPOJIb 6 6
Bz MpoMeXyTOUHO#M aTTecTalyy (zauer, 3ager 3auer
3K3aMEH)
OGmas TPYA0EMKOCTb Yachl / 3aUeTHHIC
€ IMHHTIEL 7212 7212
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6. IEPEYEHb YYEBHO-METOANYECKOTI'O OBECIIEYEHUS JJI51
CAMOCTOSTEJIBHOU PABOTHI OBYYAIOIIINXCA 110 AU CITUILIAHE

6.1. MeToquieckne ykasaHHs JJIsl CAMOCTOATENLHOM pagoThI
1.Paboyas TeTpanp 1O HEOPTaHWYECKOM M aHATUTHYECKOH XMMHM: y4eD.-MeTo. IOocoOHe IUIs
crynentoB 1 kypca ¢dax. Ber. Mex. M BeT.-caH. ¢ak., jua (ak. BeT. Mel. OYHO-3a04HOMH
(BeuepHeit) popmer 06yuenus / A. H. Bapemmes [u ap.] ; CIIGTABM. - 4-¢ u3a., nepepab. u 1011
- Canxr-Ilerep6ypr : CIIGI'ABM, 2017. - 112 c. - URL: https:/clck W/ VWMS86 (nara
obpamenua: 17.04.2024). - Pexxum noctyna: s aBTopus. monb3obateneit 95 CIIGTVBM. —
TeKcT: 3NMeKTpOHHEIH.

6.2. JIutepaTypa JJIsi CAMOCTONTEILHOM PAGOTHI

1. AnanuTHdeckas XAMHSA : y4e6.-MeTo . mocobue 1 cry . 1 kypca ®BM, BCD, BOK, BbPrA
/ coct. T. II. Jlyuko [u ap.]; CIIGTABM. - CII6. : Usn-so CII6GIABM, 2016. - 39 c. -
KonuuecTro — 200.
2. AHayuTHYECKas XAUMHES © y4eOHO-MeToAnIecKoe nocobue mid ctyaentos I kypeca ®BM, BCD,
BOK, BBPuA / coct. T. IL. JIynxo [u ap.]; CIIGTABM. - Cankr-Iletep6ypr :CII6GI ABM, 2016. -
39 c.-URL: https://clck.ru/R6xPh (nata o6pamenus: 02.05.24). - Pexum noctyna: ams
asropus. mons3osareiieii Ob CIIOI YBM. — TekcT: aeKTpOHHbIH

7. HEPEYEHDL OCHOBHOM 1 JIOTTIOJTHUTEJBHOM JIUTEPATYPHI,
HEOBXOJIUMOM JJIs1 OCBOEHUS JUCIIAIIJINHBI

a) OCHOBHAS JINTEPATYpA:
1.Capraes, I1. M. Heopranmaeckas xumus : yaeGHoe nmocobue / I1. M. Capraes. — 2-€ u3x,.,
ucp. u non. — Cankr-IlerepOypr : Jlans, 2013. — 384 c. — ISBN 978-5-8114-1455-0. —
Texcr : anexrponHslit // JIaHb : anexTpoHHO-0HOIHOTEYHAs cucTema. — URL:
https://e.lanbook.com/book/36999 (mara o6patmenus: 17.04.2024). — Pexum mocTyna: Juis
ABTOPH3. IOJIb30BaTENCH. — TeKCT: 3JIeKTPOHHBIIHA,
2..Axmetos, H. C. O6mas u Heopranuyeckas xumus : yuebuuk / H. C. AxMeroB. — 8-¢ u3,,
crep. — Cankr-IletepGypr : Jlans, 2014. — 752 ¢. — ISBN 978-5-8114-1710-0. — Texkcr :
3NEKTPOHHBI // JIaHb : anexTpoHHO-0MOIHOTEYHAs cucteMa. — URL:
https://e.lanbook.com/book/50684 (nata obpamenus: 17.04.2024). — Pexxum mocTyma: it
asTopu3. [lone3opareneit:— TekcT: 3NeKTPOHHEIIA.
0) JoNOIHUTEIbHAS JHTepaTypa:

1. AxmeroB, H.C. JlabopatopHble H CeMHHApCKHE 3aHATHS 10 of0meidl u
HEOPraHM4ecKoM XMMHUH [DnexTpoHHBIH pecypc]: yueb. mocobme / H. C. Axmeros, M. K.
Asusosa, JI. Y. BagprmHa. - 6-¢ usm., crep. - CII6 : Jlams, 2014. - 368 c. Pexum
moctyna: http://e.Janbook.com/books/element.php?pll_id=50685. Kommuectro — 0 .Yue6.
nocobue. Jloctyn m3 OBC "Jlanp". (mara mocryma: 17.04.2024).— Pexum focTyma: s
asTopm3. Ilonme3oBateneii:— TekcT: aeKTPOHHBIIA,

8. MIEPEYEHB PECYPCOB HHO®OPMALIMOHHO-TEJEKOMMYHHUKAIIMOHHOM
CETH JAHTEPHET», HEOBXOJIUMBIX JUISI OCBOEHUSA JUCITUTLIAHBI
JUiA IOATOTOBKH K MPAKTHYECKHM 3aHATHSAM M BBHIIOJIHEHHS CAMOCTOATENLHOM paboTEI
CTYJEHTBI MOTYT HCIIONIB30BAaTh ClieAytomue VHTepHeT-pecypehl:
1. https://meduniver.com — Mequnuackuii ”HGOPMAIMOHHEIH CaiT.

2. http://vanat.cvm.umn.edu — Heoprauudeckas i aHaATHIECKAS XUMUS YHABEPCHTET
Mungrecora

JJIeKTPOHHO-0MGIHO0TEeYHbIE CHCTEMBI:

IBC «CITBI'YBM»

IbC «M3narennctBo «Jlamsy

IOBC «KOoHCVIBTAHT CTYIEHTAY

CrpaBouno-nnpapoBas cucrema «KoncynbragtlLirocy
Yuusepcuterckag uadopmaitmonnas cucreMa «POCCHUS»

el




TonHoTekcroBas Gasa janEex POLPRED.COM
Hayunas anekrponHas 6ubmorexa ELIBRARY.RU
Poccuiickas nayunas CeTb
. Dnexrponno-Gubmoreynas cucreMa JOlib

10. Baza JaHHBIX MEXIYHAPO/HBIX HHIEKCOB HAYYHOTO UMTHPOBAHUA Web of Science

11. TlonHOTEKCTOBas MEXIHCIMIUIMHapHAasd (asa JaHHBIX 1o cenLCKoxoam‘ziCTBeHHLm'n
skoormaeckuM Haykam ProQuest AGRICULTURAL AND ENVIRONMENTAL SCIENCE
DATABASE

12. DnexTpoHHBIE KHUTH H30aTeNbCTBA «IIpocnext Hayku»
http://prospektnauki.ru/ebooks/

13. Komnekuus, «CeNbCKOE — XO3SHCTBO. BerepuHapusa» HM34aTeNbCTBA «KBagpo»
http://www.iprbookshop.ru/586.html :

o ® o

9. METOJMYECKME YKASAHWS JUIA OBYYAIOIIUXCA IO OCBOEHUIO
JUCITAILIAHBLI
Meroquueckue PpEKOMEHOAIMM Ui CTYAEHTOB — 3TO KOMILICKC peKOMEHJalui |
paspACHEHH, IO3BOJMIOINMX CTYAEHTY ONTHMANbHBIM o6paszoM OpraHM30BaTh MPOIECC
H3y4eHUd JaHHOW JUCLMILTHHEL
Cozepasne METOIMYECKHX PEKOMEH/IAIMH, KaK IIPABAJIO, MOKET BKIIOUATE.

« (CoBeTHl IO IJJRHAPOBAHUIO W OpraHM3allid BPEMCHH, HEOOXOJUMOTO Ha HM3YYeHHE
JMCHUTLTHAEGL. ONMCaHHMe TNOCIENOBATENBHOCTH ACHCTBHH CTYACHTZ, HIH «CICHapHH
M3y4EeHUS TUCLAILTHEED,

VTpeHHee BpeMs SBISETCs CaMbiM MIOJA0TBOPHEM I yueGHo# pabotsl (¢ 8-14 4acoB),
saTeM rocieobenenHoe Bpemsa (c16-19 HacoB) M BeUECpHEC BpeMd (c 20-24 dacos). Cambit
TPyZHEIA MaTepual PEKOMEHIYeTCS K M3YUEHHIO B HaYale KaKIOTO BPEMEHHOTO HHTEpBaia
mocie oTmbixa. Uepes 1.5 waca paGoThl HEOOXOIMM MEpEPHIB (10-15 mumyT), Yepes 4 Haca
paGOTH! MepephlB MODKEH COCTAaBIATH 1 Hac. YacThio Hay4HOM OpraHM3aldd Tpy/a ABIICTCA
OBJIaIeHAE TEXHAKON YMCTBEHHOTO Tpyaa. B HOpMe CTYNEHT NOIDKCH yACIATE yHCHHIO oxorno 10
4acoB B JIeHb (6 9acOB B By3e, 4 daca — IoMa).

o PexoMeHIaLMH MO MOATOTOBKE K MPAKTHICCKUM 3aHITHAM
IIpaxTideckne (CeMHHAPCKHE) 3aHATHA COCTABILIIOT BAXHYIO 1acTh po(ecCHOHANBHON

MOATOTOBKH CTyAeHTOB. OCHOBHAs LENE NPOBENCHUS MPAKTHICCKAX (CeMMHAPCKUX) 3aHATHH -
dhopMEpOBaHKe Y CTYACHTOB aHATMTHYECKOTo, TBOPYECKOr0 MbIIIICHHA nyTeM NpHOOPETCHUS
IIPAKTHYECKMX HABBIKOB. Tak jke MPaKTHYECKHE 3aHATHA MPOBOMATCA © LEeNBI0 YrIIyOneHusd |
3aKpenyieHus 3HAHMH, [OJYYEHHBIX Ha JIEKIUAX M B TIPOLECCE CaMOCTOSTENBHON paboTHl Hax
HOpPMaTHUBHLIMH JIOKYMEHTaMH, yueOHOM W HaydHOH amreparypoit. [Ipu HOArOTOBKE K
NPAKTAYECKOMY 3aHATHIO Ui CTyIEHTOB HEOGXOIMMO M3YUHTh MM MOBTOPHTE TEOPETHICCKHMA
MaTepHal [0 33JaHHOA TeMe.

[IpH IOATOTOBKE K MPaKTHHECKOMY 3aHATHIO CTY/ICHTY PEKOMEHIYCTCA IPUACPKHBATECS
CIIEYIOIIETO ANTOPUTMA,;

1) 03HAKOMHTECS C ITAHOM IIPEACTOSIIETO 3aHATHA;

2) mnpopaGoTaTh JHTEPATYPHBIC MCTOYHMKH, KOTOPHIC ObllM PEKOMEHMOBAHEI, H
03HAKOMMTHCA C BBOTHBIMH 3aMEUaHHUAMHM K COOTBETCTBYIOLIUM Pa3/ICiaM.

Metomuueckie yKazaHHSA K IPaKTHUCCKHM (ceMMHApPCKHUM) 3aHATHSM IO JUCIMIUIHHE
Hapaay ¢ paGodeif mporpaMMoi H rpapuKoM y4eGHOTrO TpPOMecca OTHOCATCS K METONMIECKAM
JOKYMEHTaM, ONPEENAIONIM yPOBEHb OPTaHn3aliiH 1 KaueCTBa 06pasoBaTENpHOrO Mpomecea.

ConepxaHue IPaKTHYSCKAX (ceMHHApPCKUX) 3aHATHH QUKCHPYETCA B pabounx y4eGHBIX
IporpamMMax JUCLMIUIAH B pa3jenax «IlepedyeHb TEM MPAKTHICCKHX (CeMHHAPCKUX) 3aHATHI.

Baxreiimeii cocrapissomnieii 10060# GOpMEI IPAaKTHIECKUX 3aHATHH ABJISIOTCA 3aJaHus.
OcHOBa B 3aJaHAH - IPAMEp, KOTOPBIH pasbupaercs C HO3ULUH TEOPHH, Pa3BHTOM B JEKIHH.
Kak 1mpaBwio, OCHOBHOE BHUMAHHE YJIEIACTCS (hOpPMHpPOBaHHIO KOHKPETHBIX YMCHHUH, HABBIKOB,
4TO H ONpENENSeT CONEPIKaHHe JEATENHHOCTH CTYACHTOB - PEIICHUC 3anay4, J1abopaTopHbIE



paboTHI, YyTOYHEHHE KaTerOpHil ¥ MOHATHH HayKu, SBISIOIMXCA MPEANOCHUIKOM MpaBHIEHOIO
MBIIUICHHUS H PEYH.

IMpaxTudeckue (CEMIHAPCKIE) 3aHATHS BEIIOIHSAIOT CIEAYIOMIME 3aIaUH:

- CTHMYJIMPYIOT pEryJIpHOS H3ydeHHE pEKOMEHIYeMOH JHMTEepaTyphl, a TaKxe
BHUMATEJIFHOE OTHOIIEHHUE K JIEKIIMOHHOMY KypCY;

- 3aKpEeIUIIOT 3HAHMs, TOJNYYEeHHBIE B Ipolecce JEKIHMOHHOTO OOyYeHHs H
CaMOCTOSATENLHOM paOoThl Hajl IUTEPATypPOH;

- pacIupsIOT 00HEM IpodecCHOHABEHO 3HAUYMMBIX 3HaHUH, YMEHMH, HABLIKOB,

- IO3BOJISIIOT IPOBEPUTH IIPABMIILHOCTE PAHEE NOTyYEHHBIX 3HAHUT;

- IPUBHBAOT HaBBIKH CAMOCTOSTEIHHOIO MBIIINCHH, YCTHOTO BBICTYIUICHUS,

- CIIOCOGCTBYIOT CBOOOTHOMY ONEPHPOBAHHIO TEPMUHONOTHEH;

- NpPEIOCTAaBISIOT IIPEMOJABATENI0 BO3MOKHOCTH CHCTEMATHYECKHM KOHTPOIHMPOBATH
YPOBEHB CAMOCTOSATENBHOM pabOTHl CTYAEHTOB.

MeTtomuyeckde yKasaHus K NPaKTHYSCKMM (CEMHHApPCKMM) 3aHATHAM [0 JHCHHILIMHE
IOIDKHEI OBITH OPHEHTHPOBAHBI Ha COBPEMCHHBIE YCIIOBHS XO34HCTBOBaHWs, AEHCTBYIOLIHE
HOPMATHBHBIE JOKYMEHTBI, IEpEe/IOBBIC TEXHOJNOIMM, Ha IOCIEAHHE MOCTIKCHUA HaYKH,
TEXHHMKH ¥ [IPAKTHKH, Ha COBPEMEHHBIC IIPEICTABICHHUS O TEX MM MHBIX ABIECHHUAX, H3ydaeMOn
IeHCTBHTEIHPHOCTH.

» PexoMeHganuu no pabote ¢ IUTEPaTypoH.

Pa6oTa ¢ IUTEpaTypOil BaXKHBI 3Tall CaMOCTOATEIBHOH pabOTHI CTY/IEHTa IO OCBOCHHIO
npenMeTa, CoCOOCTBYIONMI He TOJBKO 3aKPEIUICHHIO 3HAHHM, HO M PacIIMpeHHIO KPYyrosopa,
YMCTBEHHBIX CIOCOOHOCTEH, HaMATH, YMEHHIO MBICIMTh, H3JlaraTh H MOATBEPXKAATh CBOM
runoTessl ¥ uiaed. Kpome TOro, pasBHBAalOTCS HABBIKM HAyYHO-HCCIEIOBATENBCKOH pPaGOTEHL
HeoOXOMHMBIE B JabHelel mpodeccuoHanbHON AesSTeIbHOCTH.

INpucTymas K M3YYCHHIO IHMTEPATYyphl IO TeME, HEOOXOMMMO COCTABIATH KOHCHEKTEI,
BBINHCKH, 3aMeTKH. KOHCIIEKTHPOBaTh B 06A3aTEIHHOM HOPSAKE CIEXYET TPYABI TEOPETHKOB,
KOTOPEIE TO3BOJIAIOT OCMEICIHTH TeOpeTHYecKHit 6a3uc McclenoBanus. B OCTAIBHOM MOXKHO
OTPaHMYHTLCS BEITMCKAMH M3 HM3YYEHHBIX MCTOYHHKOB. Bce BBUIMCKM, IMTaThl 00A3aTENbHO
JIOJDKHEL MIMETh TOYHBINA «0OpaTHEIA afpec» (aBTOp, Ha3BaHUE pabOTHI, TOJ U3AaHus, CTPAHHIA U
T.11.). XXenaremsHo HaUCATh COKpaIeHHOE Ha3BaHHE BOIIPOCA, K KOTOPOMY OTHOCHTCS BBINHCKA
mim  nuTtata. Kpome Toro, HeoOXOOUMO HAydHThCS Cpasy e COCTaBNATh KapTOTEKy
CIIELHANBHOM JUTEPATYpHl M MyOJMKaIMi MCTOYHUKOB, KaK IPEIOXEHHBIX MPEHOAaBaTelIeM,
TAK ¥ BHIBJICHHBIX CaMOCTOATENBHO, a TakkKe ofparutees K Ombmmorpadmueckum
CIIPaBOYHMKAM, JIETOIHCH JKYPHAIGHBIX CTarelf, KHIDKHOH I€TONHCH, pedepaTuBHEIM
XypHanam. [Ipu 3ToM IyOIMKanW¥ WCTOYHMKOB (CTaTed, Ha3sBaHWS KHAT M T.]1.) IUCATh Ha
OTHENBbHEIX  KAapTOuKaX, 3amoNHATh  KOTOphIE  HEOOXOAMMO  COrJIACHO  IIpaBUIIaM
6ubmorpaduueckoro onucanus (pammims, MHUIMANH aBTOpa, HasBaHme paboTel. Mecto
W3aHHUs, M3AaTe]IbCTBO, TOJ H3JAHHSI, KOIMYECTBO CTPaHHMI, a IS XypHaIbHBIX CTaTeH —
Ha3BaHHE JXypHala, roJ M3JaHhs, HoMepa cTpanun). Ha kaxno#ft KapTouke menecooOpasHo
GHKCHPOBATE MBICIH aBTOpa KHHTH HIH (akT u3 3TOM KHUIH JIMINb II0 OJJHOMY KOHKPETHOMY
Bonpocy. Eciu B paboTte, qaxe B ToM e abzane wim ¢pase, CONEPXKATCH €I CYXICHUA WM
(aKTEI IO IPYTrOMYy BOIIPOCY, TO MX CeAyeT BBIIHCHIBATh HA OTACIbHYIO KapTOuKy. VisnoxeHnue
JIOJDKHO OBITH CXKATHIM, TOUHEIM, O3 CyOBEeKTHBHEIX OlleHOK. Ha 060poTHOH CTOpOHE KapTOYKH
MOJKHO JIeaTh COOCTBEHHBIC 3aMETKH O JAHHOM KHUTE MJIH CTAaThe, €€ COJICPKaHuH, CTPYKTYpe,
0 TOM, Ha KaKUX HCTOYHUKAX OHA HalKCaHa M IIp.

* PaspacHeHMs 1O IOBOAY pabOTHI ¢ KOHTPOIBHO-TECTOBBIMH MaTepHallaMé IO Kypcy,
PEKOMEHAINY TI0 BHIOTHEHHIO NOMANIHUX 33aHUM.

TectupoBanue - 3TO IPOBEpPKA, KOTOpas IO3BOJIAET ONpPEAENUTH, COOTBETCTBYET IIH
peansHOe MOBEeHHe IIPOTPaMMBI OXKUIAEMOMY, €CH BBIIOJHHTH CHEIMATBHO NOXOOpaHHbII
Ha6op TecToB. TecT — 3T0 BLIIONHEHNE ONPEACICHHBIX YCIOBHIT U NelcTBUH, HEOGXOMMMBIX I
IpoBepKH paboThl TecTHpyeMo# (yHKIME M € yacTd. Ha KaX/BLi BOIPOC IO JHCIUIIHHE
HeoOX0AMMO IPaBAJIBHO OTBETHTH, BEHIOpaB OfMH BapHaHT.



10. BOCIIUTATEJIbHASI PABOTA

B paMkax peanusauMid JECUMILIMHBl TPOBOJMTCHA ~BOCHHTATEIBHAA pabora s
hOpMHpOBaHUs COBPEMEHHOTO HAYYHOr0 MHPOBO33PEHHA M CHCTCMEI 6a30BBIX LICHHOCTEIH,
¢gopMupoBaHKS H Pa3sBATHS JyXOBHO-HPABCTBCHHBIX, rpaXXJaHCKO-NIATPHOTHICCKHX IEHHOCTEH,
CHCTEMEL SCTETHUSCKHX M 3THYECKUX 3HAHMI U [EHHOCTEH, YCTaHOBOK TOJIEPAaHTHOrO CO3HAHMS
B obmecrBe, (DOPMHPOBRHHUS y CTYNEHTOB MOTPeOHOCTH K TPYyHy Kak HepBOd JKM3HEHHOM
HEOGXOIMMOCTH, BLICIIEH IEHHOCTH M IVIABHOMY, CHOCOOY NOCTHXXEHHS XM3HCHIOIO ycrexa,
JUIs OCO3HAHHS COMUATBHOM 3HAUMMOCTHA CBOCH Oyaymei npodeccum.

11. IEPEYEHb HH®OPMAITNOHHBIX TEXHOJIOT'UM, NCTIOJIb3YEMBIX ITPH
OCYIUECTBJIEHAA OBPA30BATEJILHOI'O MNPOIIECCA
B yue6HOM MpOLEcCe 0 TUCIHILTHHE NPEIyCMOTPEHO UCIIOB30BAHHE uHpOPMaNMOHHBIX
TEXHOJIOTHHA:

v BEJICHHE IPAKTHYESCKHUX 3aHATHH C ACIONB30BaHIEM MYJIbTHMEIUA;

v HHTEepaKTHBHBIC TEXHONOTHH (TpoBejleHNe JHANIOTOB, KOJUIEKTHBHOE o0CyKIIeHHE
Pa3IHYHBIX ITOAXOJOB K PEILECHHIO TOM I ¥HOH y4eGHO-IpOdeCCHOHATLHOR 3akaH); .

v B3auMOJIEHCTBHE ¢ 0GYUAIOITIMHECS [TOCPEACTBOM IEKTPOHHON TOYTHL,

v coBMecTHas paboTta B DIEKTPOHHOM MH(bOPMaMOHHO-00pa30BaTeNbHOH Cpenie CIIGI'YBM:
https://spbguvm.ru/academy/eios/

11.1. TexHO/OrHH HCKYCCTBEHHOT0 HHTE/LICKTA

I MOATOTOBKM K IIPAKTHYECKHM 3aHATHAM ¥ BBIIOTHCHMA CaMOCTOATENBHOH PaboTHl
CTYIEHTHI MOTYT MCIIOJH30BATh HCKYCCTBEHHBIN MHTEILICKT.

McKyccTBEHBBIM HHTEIUIEKT — KOMILIEKC TEXHOJOrMIeCKAX pelueHuii, MO3BOJIAIOMIH
VMUTHPOBATH KOTHWTHBHEIE (YHKIIHH 4eoBeKa (BKIIIOUas caMOo0ydeHNe U IOUCK PereHuH Oe3
3apaHee 3a/]aHHOTO ANTOPHTMA) ¥ TOJY4aTh MPH BHITOIHCHAH KOHKPETHBIX 3aja4 pe3ynbTaThl,
CONOCTABEMEIE, KAK MHUHHMYM, C PE3y/IbTATAMH HMBTEIUIEKTYaNbHOH NEATEIBHOCTH HeI0BCKa.
KoMmmekc  TeXHOJNOTMYECKMX  DCEIIEHH#  BKIIOYAaECT B cebs  mHbOpMALMOHHO-
KOMMYHHKAIMOHHYIO MH(QPACTPyKTypy, MPOrpaMMHOC obecrnieyenue (B TOM YHCIIE METOIBI
MAIIHHHOTO 0GyUYEeH ), TIPOLECCH M CEPBUCH O 06paboTKe NAHHBIX M IHOHCKY pemenuii (Yka3
IIpesumenra Poccuiickoli Qenepamud . OT 10 oxTsaGps 2019 r. Ne 490 «O ‘pasBurud
HCKYCCTBEHHOTO MHTEJUICKTa B Poccuiickoii Oemepanumny).

JlaHHBIT MOIyJh HalleNeH Ha (GOPMHUPOBAHHE KOMIIETEHIMH B cdepe HCKYCCTBEHHOTO
HHTEJUICKTa, NO3BOJIMIONINX BEITYCKHAKAM HCIIOJIB30BATh 1 paspabaThiBaTh OTAEIBHBIC METO/IBI
H TEXHOJOTHH C y4acTHeM HCKYCCTBEHHOTO HHTEIICKTa, m60 BIAJETh METONOJIOTHICCKAMHU
acIeKTaMM WCHONB30BAHASA ¥ pa3palOTKH METOJOB M TEXHOIOTHH C HCIONB3OBAHAEM
HCKYCCTBEHHOTO MHTEJLIEKTa U YCTSIHO IPUMEHATS MX B cBOeil JIeATENBHOCTH, BIaJICTh BCEMH
KOMICTCHIMSMH, CBS3AHHBIMH C  DYKOBOJACTBOM  KOMIUICKCHBIMH  PCINCHMAMH IO
HCIIONE30BAHMIO ¥ paspaboTKe CHCTEM HCKYCCTBCHHOTO HHTCIIIEKTa, B TakXKe obmnanathb
xpambukanmedft B chepe YUPABICHMS TNPOEKTAMH M PYKOBOJCIBOM KOJUIEKTHBOM
pa3pabOTYHKOB.

IIpy 5TOM B YacTH HCHOJB30BAHKS CHCTEM MCKYCCTBEHHOTO HHTEILICKTA obpazoBartenpHas
porpaMMa J0JDKHa ofecretuBarth (HOpMHpOBAHAE KOMIIETCHIMH IO PEHICHMIO Takux 3aiady,
KaK IUIaHAPOBAHHE, IPOrHO3MPOBAHHE M NPHUHATHE pelneHnii, aBTOMATH3allis PYTAHHBIX
IPOM3BOACTEEHHBIX ~ ONEpanyif,  HCNOJNB30BAHHE  ABTOHOMHOTO HHTEJUIEKTYaJIbHOTO
0GOpyHoBaHHS M POGOTOTEXHMYECKHX KOMILIEKCOB, HHTEIUICKTyaNBHEIX CHCTEM YIpaBICHAS
JIOTHCTHKOIA, TIOBBIIICHHE 0e30IIaCHOCTH COTPYAHMKOB IPH BBIIOIHEHHH [IPOM3BOJCTBEHHBIX H
GU3HEC-TIPOLIECCOB,  [OBBINIEHME  JIOJIBHOCTH H  yAOBICTBOPEHHOCTH notpeduTenei,
ONTEMU3aUuMs mpolecca moaGopa H oOydeHHs KaJpoB HA OCHOBC MPHMEHCHUA METOJIOB
MAIIMHHOrO OOYyYeHHMs, HEHPOCETEBRIX MOACNEH M METOJOB, CKBOSHBIX ¢ pOBLIX
CyOTEXHOJIOTHI HCKYCCTBEHHOTO HHTEIUICKTa ¥ JIp.

B yactH pa3pabOTKH CHCTEM HMCKYCCTBEHHOTO MHTEILICKTA oOpa3oBartenbHas IporpaMMa
JOJKHA oBectednBars GOpMHUPOBaHHE KOMIETEHIMHA B 06IacTsX pa3paboTKH M MPOrpaMMHOA



peanu3auy AIrOPUTMOB; HCCIENOBAHN aITOPATMOB H MaTeMATH4ECKHX METOIOB; pa3pabOTKH
IIPOrPaMMHEIX ¥ TEXHOJIOTHYECKHX PEIIeHMi; METOJOB M TEXHOJNOTHH cOopa, XpaHeHHd H
o6paloTkKH JaHHBIX; pPa3paGOTKH  CIENHATM3APOBAHHOTO  aNNapaTHOro  OGEeCIEeUeHH,
HOATOTOBKH KBaIM(PHUIMPOBAHHEIX KaJpoB B 001aCTH MCKYCCTBEHHOTO HHTEJUIEKTa Ha OCHOBE
METOJIOB MAIIMHHOTO 00ydeHHMs, HeHpOCETEBBHIX Mojenedl M METONOB, CKBO3HBIX IM(POBBHIX
cyOTeXHONOrHit HCKYCCTBEHHOTO HHTEIUIEKTA B AP.

TeXHONOTHH MCKYCCTBEHHOTO HMHTEIICKTa HCIONB3YIOTCA HA 3Talle M3JI0XKCHHMS HOBOTO
COJIEpaHUs TI0 TEME M €ro 3aKpeIUIeHHs Hepe3 CHCTEeMY HpOOIEMHBIX BOIPOCOB IO TEME,
JOHOJHHUTENBHBIX YTOUHSIOMUX IPoGIeMHBIX BONPOCOB U BBHITOJHEHME IIPOOICMHBIX 3a/laHHM.
JIOTOMHATENHHEIM METOAUIECKIM IOJXONOM SBJISETCA UCIIONB30BaHKE MOJICTH (TIEPEBEPHYTOE
00y4eHHe», KOT/Ia YYAIUecs CaMOCTOATENBEHO M3YYarOT TEOPETHYECKHH MaTepual JoMa, a Ha
YPOKe HEPEXOIAT K ero 06CyxaeHuIO B hopmaTe GpoHTANBHOMN Gecessl U 3aKPENTICHUIO Yepes
pEIlEHNE 33124 B MUKpOrpynnax (1o 4-8 4enosex).

IIpy opraHM3aI¥y 3aHATHNH MOIYNb «ACKYCCTBEHHBIH MHTEIIEKT» NOMDKEH OBITH BKIFOYCH
B KaXIO0¢ NPAKTHYECKOE 3aHATHE, YTO 3HAUNUTENHHO MOBBICUT HX 3(QGhEKTHBHOCTh, 0COGCHHO B
4acTH 0OCYKIAeHHs y4eOHOTO MaTtepHana, CaMOCTOATENEHO OCBOSHHOTO 00yJaroIuMes JoMa ¢
IOMOIIBIO MHTEPHET pecypcoB. PekoMeHayercs, 4ToOBl B OOCYKACHHU IMPUHAIA Y4acTHE BCC
obyJaronuecs.

TTepeueHs pecypcoB ¢ CETH MHTEPHET:

1. Open Machine Learning Course https://mlcourse.ai

2. Beemenme B  MammeHOoe  oOyuenme oT  «Bioinformatic  Institute»
https://stepik.org/course/4852/promo

3. Crneumanmsamus MamuaHOe oOydeHue M aHaNM3 JAHHBIX OT «MOCKOBCKHM
¢u3MKOTeXHMUECKHE — MHCTHTYT»  https://ru.coursera.org/specializations/machine-learning-
dataanalysis

4. TInardopma 1 mpoBe/ieHHs copeBHOBanuit mo Data Science https://www.kaggle.com

11.2. IlporpammHuoe obecrieueHune
Ilepeyenn TMIEH3MOHHOrO ¥ ¢BOGOAHO PACIPOCTPAHSEMOTr0 IPOrPAaMMHOT0 ofecreeH s,
B TOM YHCJI€ 0T€IeCTBEHHOr0 NPOM3BOJCTRBA

Ne Hazpanue pekoMeBAyeMBIX 10 pa3fenaM H Jnnenszus
n/n TEeMaM IIPOrpaMMBl TEXHUYECKHX U
KOMIIBIOTEPHBIX CPEICTB 00yIeHMS
1 | MS PowerPoint 67580828
2 | LibreOffice . - : ceoboxnoe 110
3 | OC Anst O6pazoBanue 8 AA0.0022.00
4 | ABUC "MAPK-SQL" 02102014155
5 | MS Windows 10 67580828
6 | Cucrema Koncynsrantllmoc 503/KJ1
7 | Android OC ceobonnoe 110

11. MATEPHAJILHO-TEXHUYECKAS BA3A, HEOBXOJAUMAS JUI51
OCYIIECTBJEHUS OBPA3OBATEJBHOI'O ITPOLIECCA ITO JUCTIUILJIMHE

HaumenoBanue HanmeHnoBanye cnenuajJbHBIX OCHAIMEHHOCTEH CHEIHATBHBIX

AMCIUIIHHBI NMOMeIEeHUI M OMeIeHHH s noMemeHui 1 noMemeHnii 1as

(monyns), CaMOCTOATEJILHOI padoThl CaMOCTONATEJILHOH pPadoThI

NPaKTHK B

COOTBETCTBHH C

yu1e0HBIM

ILIAHOM

Anamutugeckas | 104 (196084, r. Cankr-Ilerepbypr, | Creyuanusuposannas Mebenb:

XHMHSA yi1. Ueprurosckasd, 1oM 5) YueGHas | mapTH, CTyJIbs, yaeOHas 0CKa.
ayIUTOPHS JUIst nposenenus | Haznadnvie nocobus u_ yueOuvle




3aHATHI  CEMHHApPCKOTo
TPYHIOBEIX M

THIA,
HHIABHIYATBHEIX

MAMEPUGNbL: TlepromudecKas |
cHCTEMAa XHMHYECKHX OSIIEMEHTOB

KOHCYJIETAllUH, TEKYIEro KOHTPOIA JI..Menneneena, Tabmuma
¥ IPOMEXYTOUHON aTTeCTallH pacTBOPHMOCTH
105 (196084, r. Camxr-Iletepbypr, | Creyuanusuposantas Mmebenb:

yii. YepHUTOBCKad, IOM 5) Yuebnan

IapThl, CTYJbA, yueOHasd JocKa.

ayIuTOpHUs JUISt nposenerus | Haznaouvie nocobus u yuebHvle
3aHATHM  CEMHMHAPCKOro  THIIA, | MAMEPUAnbL. Tepuommyeckas
TPYHIOBHIX H HHIUBAAYATBHBIX | CHCTEMAa XHMHUYSCKHX 3IIEMEHTOB
KOHCYJIBTAIi, TEKYIIETO KOHTPOJLA J.11.Menneneena, Tabnuna
| NIPOMEXKYTOHYHOH aTTeCTanuu PacTBOPHMOCTH

206 Bompimoii uuTadsHb 31 | CreyuaiusupoeanHai Mmebenv:

(196084, r. Canxr-TletepOypr, yi.
YepHUrosckas, I0M 5) Ilomewenue
IUTSL CAaMOCTOSTETEHOM paboThI

CTOJBL, CTYJIbS

Texnuueckue cpedcmea O00y4eHus:
KOMITBIOTEPEl € MOAKIIIOYEHHEM K
cetu «MuTepHET» H JOCTYIOM B

SNIEKTPOHHYIO HH(POPMAITHOHHO-
00pa3oBaTelbHYIO Cpeny
214 Manpii  uuTaneHeit  3an | Cneyuanu3uposannas Mmebennb:

(196084, r. Camkt-IlerepOypr, yiu.
Yepaurosckad, foM 5) llomemenue
IS CAMOCTOATEIEHON paboThI

CTOJBI, CTYJIbS

Texnuyeckue cpeocmea 06yueHus:
KOMIIBIOTEPEL € HOJKIIOYEHHEM K
cetm «VuTepHeT» M JOCTYIIOM B

3JIEKTPOHHYIO uH(pOopMaIHOHHO-

00pa3oBaTeNbHYIO Cpeny
324 Otmen  wHbOpMaUMoHHBIX | Cneyuanusupoéannas Mmebenv:
texgonoruit (196084, r. CaHKT- | CTOJNEL, CTYJIbA, cneruaIbHbIA
Tletep6ypr, yi. UepHHATOBCKas, IOM | HHBEHTAph, MATCpPHANbl 1 3allacHbIC
5) TlomemeHuMe JiA XpaHeHHs M | 4acTH A PO HUIaKTHYECKOTrO
IPOGHIAKTHIECKOTO OGCIYKHBAHNS | OOCIYKUBAHUL TEXHIYECKHX

yueGHOTO 0060pYROBAHUA

cpencTB oOydueHus

Boxc Ne 3 CronspHas MacTepckas
(196084, r. Canxrt-IletepOypr, yi.
YepHUrosckas, JOM 5)

IMoMemenue U1 XpaHCHHA K
Mo MIIAKTHIECKOr0 06CTyKIBaHUSA
yueGHOro 060pyI0BaHUS

Creyuanusuposantas Mebein:
CTONMBI,  CTYIbs,  CHEWANbHBIH
MHBEHTaph,  MaTepuambl UL
IPOHIAKTHYECKOTO OGCTYKHBAHHS

crienanu3upOBaHHON Mebenn

TTpunoxenue 1 Ha 13 1
Pa6ouyio mporpaMMy COCTaBHIL:

KaHauaaT XUMHICCKUX HaYK,

JOLIEHT A H. baprnues




IIpunoxenue 1

MunrcTepcTBo cenpckoro xossiicTa Poccuiickoii ®eneparuy
DenepanbHOE rocyIapcTBEeHHOE GHODKETHOE 06pa3oBaTENbHOE YUpek/ACHHe
BEICLIETO 00pa30BaHK
«Canxr-IletepOyprekuit rocyapcTBeHHBINH YHUBEPCUTET BETEPHHAPHOM
MEJIALAHED)

Kadenpa neoprannyeckoii xumuu u 6nopu3suKu

P®OHJA OHEHOYHBIX CPEACTB
TEKYIIEero KOHTPOIA/MPOMEKYTOUHOM aTTecTallMH 00y4aiomMXcst
npu ocsoenuu OINIOII BO, peanusyromeiit ®I'OC BO

IO JUCHHUILIIUHE

CAHAJIUTUYECKAS XUMHSI»
'YpoBeHb BbIcIiero o0pa3oBaHus
BAKAJIABPUAT
Hanpasienue noarorosks 36.03.01 BerepunapHo-canuTapHas 3KcnepTH3a
Ounas, 09HO-3209Has, 3204Has GOPMEI OOyUEHUs

I'ox Hadana moaArotTosku - 2024

Cankr-Iletepbypr
2024 1.



1. IIACIIOPT ®OHJIA OIIEHOYHBIX CPEJACTB

TaGJinua

1

dopmupyembie
KOMIIeTeHHHH

KonTtpoanpyem
ble pa3fesabl
(Tembl)
AUCHUNTHHBI

OueHounoe
CpeacTBO

YK-1 ChoocobeH oCymecTBIATH IIOHCK,
KPUTHYECKHN aHamW3 W CHHTEe3 HHGbOpMAalluH,
MPUMEHATH CHCTEMHBIH NOAXO0J AN pElICHHS
MTOCTaBJICHHBIX 337124,

YK-1.1 BeiGop  HHpOpPMAIMOHHBIX
pecypcoB Ui TIOMCKa HMHQpOpMalMH B
COOTBETCTBHH C TIOCTaBJIEHHOH  3ajauei.
Ornenka COOTBETCTBUS BHIOpaHHOTO
HHGDOPMAIMOHHOTO pecypca  KpUTEpHIM
IIOJTHOTHI K ayTeHTHYHOCTH

VK-1.2 BeiGupaer MeTonsl B CHOCOOBI
Juis 00paboTKH MPOoGheCCHOHAIBHBIX JAHHBIX M
JenoBoii WHGPOPMAaMKH B COOTBETCTBHH C
MIOCTABJICHHBEIMM 3a/1a4aMHU

OIIK-4 Cnocoben 000cHOBHIBATE H
peaTu30BBIBaTh B npodeccroHaANBEHON
JIESTEILHOCTH COBPEMEHHBIE TEXHOJIOTMH C
HCIOIB30BaHUEM npubOpHO-
HHCTPYMEHTAIBHOH 6a3ssl M HKCIONB30BATh
OCHOBHBIE €CTECTBEHHBIE, OHMOIOTHYECKHE U
npodecCHOHAIBHBIE TOHATHSA, a TAKXEe METOZBI
MpH pelreHnn o0menpodecCHoHaNbHBIX 33539

OIIK-4.1 Ucnonp3yer 0a30BBIC NOHATHS
MareMaTHKH, a Taloke MaTeMaTU4ecKHe,
CTaTHCTHYECKHE ¥ KOJMYECTBEHHEIE METOJIBI
[P pelIeHNH 00IEenpodecCHOHANBHEIX 3a/1aY

OIIK-4.2 Hcmonp3yeT  OCHOBHBIE
€CTECTEEHHEIE, Ouonoruyeckue "
npodecCHOHANBHBIC MOHATHS

OIIK-4.3 Buaneer HaBBIKaMH pabOTHI CO
CHEHATH3APOBAHHEIM  000pYHOBaHHEM IS
peanM3alliid  TIOCTAaBIEHHBIX  3ada4  [pH
NPOBEICHUM HCCICNOBAaHWHA ®  pa3paboTke
HOBBIX TEXHOJIOTHI.

IIpenmer u 3anaun
aHATMTUYECKOH
XAMHH

Komnnoxsuywm,
TECTBI

XuMHUIECKOe
paBHOBECHE B
reTepOT€HHEBIX
CHCTeMax

Konnoksuym,
TECTBI

KauecTBennsii
aHan3

Konnoksuym

KonuuecTBeHHEIH
aHaIu3.

Konnoksuym

®uzuko-
XUMHYECKHE 1
bu3uuecKkue
(MHCTpYMEHTAIBH
ble) METOJBI
aHaM3a.

Komnoxksuym

IIpumepHnbIi nepedeHb OLEHOYHBIX CPEACTB

Tabauuma 2

HanmMenosanue
OLIEHOYHOTO

cpeacTea

KpaTKaa XapaKTCPHCTHUKA OLICHOYHOTO

[IpencraBiacHue

OIICHOYHOTI'O CPECACTBA

2




CpeficTBa B (hoHze
CpencTBo KOHTpOJIS YCBOSHHUS yueOHOro
MaTepHalla TEMBI, pa3jielia WId pa3/IelioB Bomnpocki o
JMCILUILIMHBI, OPTaHU30BaHHOE KaK yueOHoe TeMam/pa3fenaMm
KommokBuym 3aHATHE B BUIE cobeceOBaHUL JIVICIATLTHHBL
IpenojanaTens ¢ 00yJaronMMucs
Cuctema cTaHIapTU3NPOBAHHEBIX 3a/JaHUH,
II03BOJISIONIAs aBTOMATH3UPOBATE @oH]I TECTOBEIX
Tect OpoLexypy 3aaHAi

HM3MEpEHUd YPOBHA 3HAHUN U YMECHUH
obyJaromerocs
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4. IEPEYEHDb KOHTPOJIBHBIX 3ATAHUANA H AHBIX MATEPHAJIOB,
HEOBXOJVMBIX JUISI ONEHKHA 3HAHWI, YMEHUM, HABBIKOB
M OTIBITA AEATEJBHOCTH

4.1. TupoBble 3a1aHHUA AJS TEKYIIEro KOHTPOJIA YCNIeBaeMOCTH

4.1.1. Bonpocsl JJjisl KOJUIOKBHYMa

Bonpocwet ons oyenxu xomnemenyuu.

VK-1 CnocobeH OCYIMECTBISTh NOHCK, KPUTHUSCKUH aHaIM3 M CHHTE3 HH(GOpMauuy,
IIPAMEHSATH CHCTEMHBIH ITOAXON U1 PEINEHHUA IOCTABICHHBIX 3a7a4d.

VK-1.1 Buifop uHbOpMAIHOHHEIX PECYpCoB I MOMCKa WH(OpMaNuK B COOTBCTCTBPIH ¢’
HOCTaBIeHHOH 3agadeil. OIEHKA COOTBETCTBHA BHIOpaHHOTO HH(POPMAIMOHHOIO pecypca
KPHUTEPUSIM HOTHOTHI U ayTEHTHYHOCTH

VK-1.2 Brpibupaer MeTofpl U Cmoco0bl Ansd 00paGoTKH IpodeCCHOHANBHBIX JaHHBIX M
JIeI0BOM HH(POPMALIMH B COOTBETCTBHM C ITOCTABICHHBIMH 3a/1a9aMH

ITo pasaeny: «IIpeamer M 327241 AHAJIMTHYCCKOH XHMHHN:

1. Coneprxanue, lleH U 331a494 aHATMTHYECKOH XUMUH.
2. HcTopus pa3BUTHS aHATUTHYECKOM XMMHUH.
3. CoBpeMeHHas KlacCU(UKALUsI METO/IOB aHAJIN3a.
Ilo pasaeny: «XuMuYecKoe paBHOBECHE B IreTe€POreHHbIX CHCTEMAX»:
1. IIpousBeeHUE PAaCTBOPUMOCTH. YCIOBHS OOpa3sOBaHMS U PaCTBOPEHHA
OCaJIKOB.
2. Pasnenenve, BBIOENCHHWE M KOHLEHTPHUPOBAHUE BEUIECTB B XUMHYECKOM
aHalu3e.
3. [TpuMeHeHe XUMHUYECKOT0 OCAXIEHHS, HFOHHOTO OOMEHa, SKCTParupoBaHUs

U OpyTuX METOAOB pa3AeciiCHuA BEIICCTB.

Bonpocwr 0na oyenku komnemeHyuu:

OIIK-4 Crioco6eH 000CHOBEIBATE U PEATN30BHIBATH B NPO(ECCHOHANLHOM ACATENEHOCTH
COBpEMECHHEIE TEXHONOTMH C MCIIONB30BAHHEM IIPHOOPHO-MHCTPYMEHTAILHOR 6assl - H
HCIIONE30BaTh OCHOBHBIE €CTECTBEHHEIE, OHMOJOIHYeCKHe M IpodecCHOHANbHBIE MOHATHA, a
TAKXKE METOIBI MPH PeIIcHUH o0ImenpodecCHOHANBHEIX 3a/1a4

OIIK-4.1 MHcnonnsyer 06a30oBble MNOHATHA MAaTeMaTWKH, a TaKXKe MaTeMaTHYCCKUE,
CTATHCTHYECKHE ¥ KOJIMYECTBEHHEIE METOJIbI IIPH PEIIeHUH 00INenpodeCCHOHANBHEIX 3a/1aY

OIIK-4.2 Ucmomp3yeT OCHOBHEIE €CTECTBEHHBIE, OHONIOTHYECKHE M Npo)eCCHOHANBHEIE
HOHATHS

OIIK-4.3 Bnameer HaBBIKaMH paboThl CO CHEHMMATM3HMPOBAHHBIM O00OpYNOBaHMEM ISt
peaNusaliy NOCTAaBIEHHBIX 3afad NpPH IPOBEISHHH MCCIENOBAaHHH M paspaboTKe HOBBIX
TEXHOJIOTHH.

Ilo pa3zgeny: «KadyecTBeHHbIH aHATH3»:
OCHOBHEBIC PHUHIIMATIBI KAYECTBEHHOI'O aHAIIH3A.
Oco6eHHOCTH aHATIMTUYECKHUX PeaKIyil ¥ crIocOObI X BEINOJIHEHHS.
Makpo-, MUKpO-, TOJlyMHKPO- ¥ YJIbTPaMHKPOAHAIN3.
JlaGoparopHoe 000pyAOBaHHE M TEXHHUKA TOyMHUKPOaHAIH3a.
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. CoBpeMeHHBIe THUIHI KIACCH(MHKAIAN KATHOHOB aHHOHOB.
6. OcHOBHBIE KaueCTBEHHbBIE PEAKIH KATHOHOB H AHHOHOB.

o pazaesy: «KonnyecTBEHHBIH aHAIH3»:

IIpenMeT 1 METOIBI KOJIMIECTBEHHOTO aHAIM3A.

CoBpeMenHas Kiaccu(UKalus METOA0B KOJHUYECTBEHHOIO aHAIN3A.

XUMH4YECKe METOABI aHATTH3A.

TounocTs aHaNWTHYECKUX H3MepeHHH. MeTpojorudeckas OCHOBA KOHTPOJIA

pe3ysIbTaTOB aHANIMU3A.

JlaGoparopHoe 060pyI0BaHHE B KOJTHYECTBEHHOM aHATHN3E.

6. I'paBumerpryeckuit anamm3s. [loaroroBka BemecTBa, BEIOOp BEIHYHHBI HABECKH.
PacTBOpeHre aHANMM3MPYyEMOro BEIIECTRA.

7. YcnoBus ocaxaeHWs, (QUIBTPOBaHHME, BBHICYIIMBAHHWE H IPOKAIHBAHHME OCAJKA.
I'paBumeTpruecknii pakTop. Pacu€Trl B rpaBIMeTpHYECKOM aHAIIH3E.

8. O6BEMHBIE (TUTPHMETPHUIECKHE METOBI aHAIH3A).

9. IlpuHIUI THTPUMETPUYECKUX METOJOB aHajim3a M OO0NacTh MX IPHMEHEHMI.
Crioco0FI IPUTOTOBIEHUS CTaHAAPTHEIX PACTBOPOB.

10.Brruncnienue B TATpUMETPHH.

11.M3mepurenpHas 1oCyna, IpHAMeHseMas B OOBEMHBIX METOJax aHAJIX3a.
IIpyHIOUIBL NPIMOTO, KOCBEHHOTO U O0OPaTHOTO TUTPOBAHHS.

12.Metoab! onpeneneHnsa TOYKH SKBUBAJIEHTHOCTH.

13.Cy1HOCT KHUCIOTHO-OCHOBHOI'O TUTPOBAHHS.

14. THnuKkaTOpBl KUCJIIOTHO-OCHOBHOI'O TUTPOBAHHA.

15.KpuBbie TuTpOBanus. Beibop HHAMKATOpA.

16.1IpuMepsl HCTIONB30BaHUs KUCIOTHO-OCHOBHOW THUTPHUMETPHH JJIS ONpeelieHUs
Pa3IUYIHBIX BEIIECTB.

17.0xucnuTENbHO-BOCCTAHOBUTENIFHOE TUTPOBaHUE (PEIOKCUMETPHA).

18.Hanpasnenue nporekanus OBP.

19.0xucnuTeNEHO-BOCCTAHOBUTEIbHAS aKTUBHOCTH BEILIECTB.

20.0xHCIUTENEHO-BOCCTAHOBUTENIbHBIE  MOTEHLUHANE.  YpaBHeHHe  HepHcTa.
BosMoxxHocTh ncnons3oBanus OBP 11 KoinuyecTBEHHOIO onpeaesIeHUs BEeIIECTB.
ITpumeps PEAOKCUMETPHHU: [IlepMaHraHATOMETPHS, IAXPOMaTOMETPHS,
HomomeTpus.

2] . laaukaTopel  OKCHCIMTENbHO-BOCCTAHOBUTENBHOTO  THTpoBaHUA.  KpuBble
TUTPOBAHHA.

22.KommnnexkcoHomeTpudeckoe TUTpoBaHHe. CyIMHOCTE MeToxa, OCOOEHHOCTH
UCIONb3yEeMbIX THTPAHTOB.

23.Xenaroobpasytomue MHAUKATOPH. CHOCOOBI XeNaTOMETPUYECKOTO THUTPOBAHUSL.
OnpenencHue o01Iei KECTKOCTH BOJBL.

AR

o

ITo pazneny: «®u3uko-xumuveckne u puzndeckue (AHCTPYMEHTAJIbHbIE)
METOABI AHAJIN3A»:

1. 3HaueHMe WHCTPYMCHTAIBHBIX METOJOB  aHalIW3a, UX IPEUMYIIECTBO.

Knaccupukanus ¢GusMKO-XUMHUYECKUX ¥ (QU3MYIECKHX METOAOB aHAIN3a.
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9.

Onrtuveckue MeTonbl aHanmm3a. (OCHOBHOM 3aKOH CBETOIOIJIOIICHHs (3aKOH
Byrepa-JlamGepra-bapa).

DOTOKOIOPHUMETPHSL.

Krnaccudukanus MeTomoB.

. Merox xamuGposounoro rpaduka. OrmnpeneneHue HEKOTOPBIX HOHOM MeTala

(menm, xxenesa 111, mapranna II) B pacTBope.
CyurHocTs crieKTpoOTOMETPUUIECKOTO aHajIi3a U 001acTh €ro IpUMEHEHHS.
OuU3NKO-XUMUYECKUE METOIbI aHAIN3A.

Pedpaxktomerpmsa. CymHocTs MeTona, o00IacTe IIpUMEHEHMs, alnaparypa,
IIPVHITUIT JeUCTBHUS.

. Iorenmomerprueckuit anamu3. CymmHOCTh MeTOAa, 00JacTb €ro NMpPUMEHEHMH,

IpUMeHseMas allapaTypa, HOHCENEKTHBHBIE 3JIEKTPOABI, MOTEHIMOMETPEL
[IpuMepsl HCIIONB30BaHUS IOTEHIMOMETPUH IS OIpPENeNeHUA COIEPKAHUA
pa3JIMIHBIX HOHOB B PacTBOPE.

Xpomarorpapuueckuiit amamums. Kiaccubuxarms MeTofioB xXpomarorpaduu.
XupkocTHas agcopOLMOHHAs XpoMaTorpadus.

10.PacnipeenuTensHas ra3o-KUAKOCTHAsS XpoMarorpadus.
11.XKugxocTHas pacnpenenuTenbHas XxpoMaTorpagus.
12.PacnpenenutensHas xpomatorpadus Ha Gymare.

4.1.2. TecTnl

Tecmul 05 oyeHKU KOMNEMEeHYUU:

VYK-1 CnocoGeH OCYINECTBIATH IIOMCK, KPUTHUECKHMH aHAIN3 M CHHTEe3 HH(opManwy,
IPUMEHATE CHCTEMHBIH MOIXOA /11 PENICHHS IOCTaBIEHHBIX 3a1aY.

YK-1.1 Beibop uHGOPMAIMOHHEIX PECYpPCOB A MOMCKA HHGOPMAIMK B COOTBETCTBUH C
mocTaBleHHONM 3amadeii. OEHKAa COOTBETCTBHA BHIOpaHHOTO HH(OPMAIMOHHOIO pecypca
KPUTEPHSM HOJTHOTHL ¥ Ay TEHTHYHOCTH

VYK-1.2 BriGupaer MeToAsl U crocoObl ainsg o6paboTku npoqxeccnonan},ﬂm JIAaHHBIX H
JenoBoii nH(OpPMAaIHK B COOTBETCTBUH C IIOCTABJIEHHEIMHE 3a/la4aMiy

1. KadecTBeHHO# peaknueit Ha OpOMHI-UOH SBIAETCS peaKLus C:
1) KaTHOHOM KabLIUs 3) KaTHOHOM HaTpHs
2) kaTHoHOM cepebpa 4) kaTHOHOM XKene3a (2+)

2. KoHLIeHTpa1ysa HOHOB Pb*" B HacemmennoM pactsope PbSOy (ITPpysos = 1,6 © 107
8) .
paBHa:

1)1,26 « 107 2)1,6+10% 3)0,8+10%  4)3.2.10*

3. Ha tutpoBanue 20 Mj pacTBOpa THIPOKCHAA HATPHsA H3PacXoZ0BaHO 25 MIL
0,08 H pactBopa consnoit xucnoTel. Macca () menodn B 200 M1 3TOro pacrsopa
paBHa:

1) 0,8000  2)1,6000 3) 2,4215 4)3,2143



4. MoinspHass KOHIEHTpAaIMsA SKBHBAIEHTAa PACTBOPAa CEPHOM KHUCIOTHL, Ha
TATpoBaHKue 10 M1 KoTOpo# M3pacxonoBaHo 12,8 Ml pacTBOpa THAPOKCHAA KalTHs
¢ konientpanueii 0,1215 H, paBHa:

1) 0,1813 2) 0,1555 3) 0,0949 4)0,1432

5. Ilpy omnpepeneHMM colepXaHWs HOHOB KaJbI[HA B pacTBOpPE METOIOM
KOMIUIEKCOHOMETPHYECKOTO TUTPOBaHUs pinis:y onpeeneHUs TOYKH
SKBUBAJIEHTHOCTH UCIIONB3YIOT HHAMKATOP:

1) MeTHIIOBBI# KpacHBIH 3) XpoMoreH 4épHEIH

2) KkpaxMai 4) benondranenn

6. Tutp (/M) 0,2 H pactBopa oprodocdopHoit KUCIOTH paBeH:

1) 0,006533 2) 0,0196 3) 0,0006533 4) 0,00285

7. Tutp pacTBOpa T'HAPOKCHAA KalHsi C MOJISIPHON KOHLIEHTpanuedl SKBHBAJIEHTa
0,1525 H o cepHoli KUCIOTE paBeH:

1) 0,01495 2) 0,007473 3) 0,008415 4) 0,02845
8. OcHOBHOI1 3aKOH CBETOIOTJIOIIEHUS — 3TO 3aKOH:

1) Kynona 3)JIambepra-byrepa-bepa

2) ®apanes 4)T'ecca

9. Onrtuyeckas IUIOTHOCTH pAacTBOpa, HMEIOIIEr0 MOJISPHBIA KO3 HITUEHT
cBeTonornomenua 288 u MoysgpHYI0 KoHLeHTpamuro BemectBa 0,0025 momns/m,
HU3MEpPEHHas B KIOBETE TONIMHON 1 cM, paBHa:

1) 0,75 2)0,72 3)0,38 4)0,49

10. PaccuuTath Maccy pacTBOpEHHOTO B MepHOH kosde Ha 250 M1 cepoBoopoaa,
ecinu 20 mi1 aToro pactBopa orturpoBanu 0,1 H pacTBopoM nepMaHraHaTta Kaius B
CEPHO-KHUCIJIOM pacTBope. Pacxox tutpanTa coctaBmi 17,25 ma

1) 0,6814 2) 3,4069 3) 0,7331 4) 0,3666

4.2. TunoBblie 3a1aHUA AJS IPOMEKYTOUYHOM ATTECTALUH

4.2.1. Boupocs! K 3a4eTy

®opMupyemMble KOMIETEHIIAM:

YK-1 CoocobeH ocyINecTBIATh NMOHCK, KPUTHUECKHH aHANMW3 W CHHTE3 HH(pOpMAINH,
IPHMEHATH CHCTEMHBINM NOAX0H 7S pEICHH TOCTaBIeHHEBIX 3aaY.

YK-1.1 Bei6op ur(popMannoHHBIX pecypcoB Uil Houcka HHG)OpMAUA B COOTBETCTBHH C
IOCTAaBJICHHOH 3anayell. OlleHKa COOTBETCTBHS BBIOpaHHOTO HHGOPMAIMOHHOIO pecypca
KPHTEPHSAM ITOJHOTHI U 8y TEHTHYHOCTH

VK-1.2 Bribupaer Metonsl u crnocoOH s 06paboTkH NMpohecCHOHANBHBIX AAGHHBIX U
JIeN0BOH HHGOpManu B COOTBETCTBUH € IIOCTABICHHEIME 3aadaMi

1. Mctopust pa3BUTHS aHATUTHYECKOM XUMHH.



2. Knaccudukaums METOIOB aHAIIH3A.

3. X¥MMHUYeCKOe paBHOBECHE B TETEPOTr€HHBIX CUCTEMAX.
4. OcHOBHBIE NIPHHLMIIE] KA4ECTBEHHOIO aHAJIN3A.

5. ®ukcaHaibI.

6. CTangapTHBIE pacTBOPHI.

7. CraHIapTU3UPOBAaHHEIE PACTBOPHI.

OIIK-4 Cmoco6en 060CHOBEIBATh H Peali30BEIBATH B NPOGECCHOHANBHON AEATENEHOCTH
COBPEMCHHBIC TEXHOJIOTHH C HCIONB30BaHHEM IIpUOOPHO-HHCTPYMEHTIBHOH Oasel M
HCIIONIB30BATh OCHOBHEIE €CTECTBEHHEBIE, OHOJIOrMYECKHEe M Npo(decCHOHAIBHBIE IIOHATHSA, a
TAK)Ke METOMBI IIPH PelleHuH 00IenpodecCHOHANBHBIX 3a1a4

OIIK-4.1 Wcoonp3yer Oa3oBble MOHATHS MAaTEMaTHKH, a TakXKe MaTeMaTHYECKHe,
CTAaTHCTUYECKUE U KOJHMUECTBEHHEIE METO/IBI IPH peIeHHH 00IenpodeccHOHANBHEIX 331a4

OIIK-4.2 Hcmoms3yeT OCHOBHBIE €CTECTBEHHEIE, OHMoJorHyeckde H IpodeccHoHATIbHEIE
TOHSATHA

OIIK-4.3 Bnaneer HaBBIKaMH pabOTHl CO CIIEHHATM3MPOBAHHBIM 00OpYyNOBAHUEM I

peaNH3alUyM ITOCTABICHHBIX 3aady IPH INPOBEICHHH HCCIENOBaHUM M pa3paboTke HOBBIX
TEXHOJIOTHH.

1. KonngecTBeHHBIE METOABI aHAJIU3A.

2. I'paBumeTpusi.

3. O0BEMHEBIE METOIBI aHAIH3A.

4. Touka 5KBUBaJIEHTHOCTH.

5. IlpuroTtoBiieHye CTaHAAPTHBIX PACTBOPOB.

6. CyIIHOCTh TUHTPUMETPHYECKOIO aHallHA3a.

7. OcHOBHEIE pacy&Thl B TUTPUMETPHUH.

8. IlpuroroBieHue CTaHAZAPTHBIX PacTBOPOB I  KHCJIIOTHO-OCHOBHOIO
TUTPOBAHU.

9. Onmnpenenenue conaepXaHus KUCIOTBI B pPacTBOpPE METOAOM IpPAMOIO
THTPOBAHMA.

10. Ompepenenue cofep)kaHUs THUApaTa aMMHaKa B pPacTBOpPE BETEPMHAPHOIO
Ipernapara METOIOM OOpaTHOrO TUTPOBAHUA.

11. Kpussle THTpOBaHUS.

12. MHauKaToOpel B TUTPUMETPHH.

13.0mpenenenye kauecTBa BEeTEPUHAPHOIO IIpenapara, COLEPXKAIUEro NEepOKCHI
BOAOpPOAA, METOZOM IIEPMAHTaHATOMETPHH.

14. Onpenencaue cofepXaHMs aKTHBHOIO XJIOpa B XJIOPHOH H3BECTH METOAOM
HOUMETPHUH.

15. Onpenenenune obmeit KECTKOCTU BOABI METOIOM KOMILIEKCOHOMETPHH.

16. OnpeneneHre coAep>kaHust HOHOB KAJIbLMSI U Mardyus B pacTBOPE.

17. Onpenenenue coaepKaHUs HOHOB MEAH B pacTBOpEe (POTOKOIOPUMETPUIECKIM
METOZIOM. "
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5. METOANYECKHUE MATEPHAJIBI, ONMPEAEJISIIONINAE
ITPONENYPEI OEHUBAHHUS 3HAHWI, YMEHUMN U HABBIKOB
M OIBITA NESATEJIBHOCTH, XAPAKTEPHU3VIOIIMX ITAIIBI
®OPMHUPOBAHUSI KOMIIETEHIINN

Kputepun oneHMBaHMsg 3HaHuil  0OVYAIOUIMXCS IIPH  NPOBEIEHHUH
KOJUIOKBUYMA:

* OTMeTKa «OTAMYHO» - OOYHAIOINHICS YETKO BHIPAXAET CBOIO TOYKY
3peHHs [0 PaCCMATPUBAEMBIM BOIIPOCAM, IIPHBOJIS COOTBETCTBYIOIINE IPHUMEDEL.

e OT™MeTKa «XxXopouo» - o6y11a10mm71051 HAOIIYCKacT OTACIIBHBIC MTOTPEITHOCTH
B OTBCTEC

e OTMeTKa «yIOBJIETBOPHTEJNBHO» - OOyJaroluics OGHapyKHBaeT
Ipo6eNbl B 3HAHKUAX OCHOBHOTO Y4eGHOrO M HOPMATUBHOIO MaTepHaa.
* OTMeTKa «HEYNOBJIETBOPHTEJIBHO» - OOydaroluiics OoGHApyKUBaeT

CYLIECTBEHHBIE ITpOOENbl B 3HAHHUIX OCHOBHBIX IIONOMKEHHMM TUCIIUILIMHEIL,
HEyMEHHE C TIOMOIIBIO IMpENojaBaTelli MONYYUTh NPABHIBHOE pEIICHHE
KOHKPETHON IIPaKTHIECKOM 3a1a4H.

Kputepun o LIEHWBaHWSA  3HaHWH  oOydaio HHUXCA TIIpH  IPOBCACHHUU
TCCTHPOBAHUA.

Pe3ynpTaT TecTHpOBaHUS OLEHMBAETCA IO MPOIEHTHOMN IIKAJlE OLEHKH.
KaxnoMmy obydaromemycs mpeiiaraercsi KOMIUIEKT TECTOBBIX 3afaHuMil U3 5
BOIIPOCOB:

*OTMeTKa «OTJIHYHO» — 5 IPaBHIIBHBIX OTBETOB.

*OTMeTKa «XOpPOIIO» — 4 TIPABHILHEIX OTBETOB.

*OTMETKA «yA0BJIETBOPHTEILHO» — 3 IPAaBUIIBHEIX OTBETA.
*OTMeTKA «HEYAO0BJIETBOPHTEILHO» — MEHEe 2 IIPAaBUIIBHAIX OTBETOB

Kputepun 3sHaHMIT OpH [TPOBEIEHUH 3a9€Ta:

*OueHKa «3a4YTEHO» MNO/DKHA COOTBETCTBOBATH IIapaMeTpaM Jo0o# H3
IIOJIOXKUTENIBHEIX OTMETOK («COTIIMYHOY», XOPOILOY, KyAOBIETBOPUTEILHON).

* Ouenka «He 3a4YTeHO» JOIDKHA COOTBETCTBOBATH MApAMETPaM OTMETKH
«HEYOBIETBOPHUTEILHO.

* OTMeTKa «OTIMYHO» — BHIIOJHEHBl BCe BHABl y4YeOHOM pPaGoOTEI,
NpeIyCMOTPEHHBIE  y4eOHBIM  IlaHOM. OOyvaromuiics  1€MOHCTPHPYET
COOTBETCTBHE 3HAHHMI, YMEHUH, HABBIKOB [IPUBEICHHBIM B TabIHI[aX OKA3aTeLIM,
ONEPHUPYET MPHUOOPETEHHBIMU 3HAHUAMMU, YMEHUSMH, HABBHIKAMH, IPUMEHSIET UX B
CUTyalldsX ITOBBIIIEHHOM CIOXHOCTH. [Ipy 3TOM MoOTryT OBITH JOITYIIEHBI
HETOYHOCTH, 3aTPyAHEHMS IPH aHAJIWTHYECKUX ONEpaIlisix, NepeHoce 3HaHUM W
YMEHHH Ha HOBBIE, HECTAHAAPTHBIEC CHTYAIHH.
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e OTMeTKa «XOpOIIO» — BHUIONHEHH BCe BMAB YydebHOW pabGoTEI,
MpPeoyCMOTpeHHble  yueOHBIM  InlaHoM.  OOydaronuiics — JeMOHCTPHpYET
COOTBETCTBHE 3HAHMIM, yMeHUi, HABBIKOB PUBEACHHBIM B TaOJIMIIaX II0Ka3aTeNsM,
OIepHUpyeT IPHOOPETCHHBIMU 3HAHUAMH, YMEHHUSIMY, HaBBIKAMH, IPUMEHAECT UX B
CTaHAAPTHBIX CHUTYallAX. IIpu 3TOM MOryT OBITH JOIYHICHBl HE3HAYUTEIBHBIE
OIIMOKY, HETOYHOCTH, 3aTPYAHEHUS IPH aHAIMTHUYECKHUX OIEepalMsaX, MEPEHOCe
3HAaHWIT 1 YMEHWH Ha HOBbIE, HECTaH/AapTHBIC CUTYallUU.

¢ OTMETKA «Y/JIOBJETBOPHTEIbHO» — HE BBIIIONHEH OAVH WK Oojee BHAOB
yueOHOM paboThl, MNPeIyCMOTPEHHBIX Yy4eOHBIM IiaHoM. OOGydyaroluiics
IEMOHCTPHUpYET  HENOJIHOe  COOTBETCTBHE  3HAHWW, YMEHHH, HaBEIKOB
OpHBEIEHHBIM B TaOlMIAaX HOKa3aTelsaM, IOIyCKaloTCsA 3HA4YHMTENbHbIEC OIIMOKH,
IpOSBIAETCS YAaCTHYHOE OTCYTCTBHE 3HAHWHA, YMEHHM, HABBIKOB IO DALy
mokasarejyiefi, oOydJalomuiics WCHBITHIBAET 3HAYUTENBHBIE 3aTPYOHEHHSA IIPH
OTIeppPOBAHUH 3HAHUAMU H YMEHUSIMH IIPH UX IIEpeHOCE HAa HOBBIEC CUTYaIluH. ~

° OTMeTKa «HEYAOBJIETBOPHTEJbHO» — HE BBIIIOJHEHL BHABI
yueGHOM paboThl, NpPeAyCMOTpPEHHblE Yy4eOHBIM IIAaHOM. JleMoHCTpupyer
HEIIOJIHOE COOTBETCTBUE 3HAHMI, YMeHMI, HAaBEIKOB IPHBEICHHHIM B TaONHIAx
TioKa3aTesielf, MOIYCKAIOTCS 3HAYUTENbHBIE ONIMOKH, MPOSBISAETCA OTCYTCTBHE
3HaHMM, YMeHMii, HABBHIKOB IO GOJNBIIEMY psAmy NoOKaszarened, oOydaromuics
HCIILITEIBAET 3HAYUTENBHBIE 3aTPyJHEHUS I@PU OIEPUPOBAHMM 3HAHMAMH M
YMEHUSIMU IIPU UX IIepeHOoce Ha HOBBIE CUTYyallHH.

5. TOCTYIIHOCTH 1 KAYECTBO OBPA30BAHUA AJI51 JIMII C OB3

IIpy HeoOXOOMMOCTM HHBaNMAaM H JIMLIAM C  OrpaHHUYEHHBIMH
BO3MOXXHOCTSAMH 3JI0POBbS TPEAOCTaBIsSeTCA JONONHHTEIBHOE BpeMs s
MIOJITOTOBKK OTBETA Ha 3a4eTe.

[lpy mnpoBemeHHMHM MPOIEXYPH OLEHUBAHUS Ppe3YNbTATOB ~ OOydeHMS
WHBAIMIOB M JIMIO C OrPAaHWYCHHBIMM BO3MOXHOCTSAMM 3J0POBbS MOTYT
HCIIONB30BAThCA COOCTBEHHBIE TEXHUYECKHE CPECTBA.

Ilponemypa OLIEHMBaHMA pe3yJIbTATOB OOydYeHHs HHBAJIKMIOB H JIHMI[ C
OTpaHMYEHHBIMA BO3MOXHOCTSMH 3[J0pPOBbS MO JUCIUIUIMHE MpeAyCMaTpHBaeT
npeaocTaBicHUe HHPpOpMauuu B ¢popMax, afalTUPOBAaHHEIX K OIPaHUYECHHAM HMX
3[IOPOBBS ¥ BOCTIPUATHS HHGOPMAIIN:

— B TeYaTHOHM (¢opMe  yBENHYEHHBIM
JInst JTU1 ¢ HapyIIeHUsIMH 3pEHUS: | IPUQPTOM,
— B (hopMe BIIEKTPOHHOT'O IOKYMEHTA.

— B IeyaTHoi popme,

Jlins mun ¢ HapyIIeHUAMH CliyXa:
5 Py X — B (hopMe 3IIEKTPOHHOTO JOKYMEHTA.

Jns it ¢ HapyIeHUSIMH — B IleyaTHO# opme, annapara:
OMOPHO-JIBUTATENIFHOIO anmapara | — B (JopMe DIEKTPOHHOTO JOKYMEHTA.
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Ilpy mnposeseHMH @pOLEAYpHl OLEHWBAHWUSA pPE3yJbTATOB OOyd4eHMs
HHBAJIHIOB U JIMI] ¢ OIpaHUYEHHBIMH BO3MOXKHOCTSMHM 310POBbS MO JHUCIUILINHE
obecrieunBaeT BBINIONHEHNME CIEYIOIIMX ONOJHHUTENBHBIX TpeGoBaHMil B
3aBHCHMOCTH OT HHAMBHYaIbHBIX 0COOEHHOCTEHN, 00yUaroIMXCs:

a) HMHCTPYKIMS @O MOPAAKYy TPOBEASHHS MPOLELYPHl OIEHUBAHHUSA
IPEeAOCTABIAETCA B JOCTYIIHON (hopMe (YCTHO, B IUCHEMEHHO# (opme);

0) noctynmHas QopMa INpeNocTaBleHWs 3aJaHWil OIEHOYHBEIX CpeAcTB (B
ne4aTHOH ¢opMe, B IedaTHOM (Qopme yBelUYeHHBIM IIpudTOM, B (opMe
3NIEKTPOHHOI0 AOKYMEHTA, 3aJJaHUs 3a4UTHIBAIOTCS MPEIIoJaBaTeIeM);

B) JOCTyIIHas (opMa IPeAOCTaBJICHUA OTBETOB Ha 3aMaHUA (IMCEMEHHO Ha
6ymare, Ha6Op OTBETOB Ha KOMIIBIOTEPE, YCTHO).

IIpn Heo6XomuMoOCTH 11 O0YIAIOIIUXCS C OTPAHUYEHHBIMH BO3MOXHOCTAMHU
3M0POBbS M HMHBAIMIOB MpoLEeAypa OLCHHWBAaHUSA pe3yJbTaTOB OOyUYEHHS IIO
JAMCLHUIUIAHE MOXET IPOBOAUTHCS B HECKOIIBKO 3TAIIOB.

IIpoBeneHre mporeayphl OLIEHUBAHMS Pe3yJIbTaTOB OOyUeHHS WHBAIHIOB M
JMI] C OrPAaHWYCHHBIMH  BO3MOXHOCTSMH  3/I0pPOBbS  JIONYCKaeTcsa C
MCIIONK30BaHUEM AMCTAHIIMOHHEIX 00Pa30BaTEIBHbIX TEXHOIOTHIA.
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