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1. IIEJA A 3AJAYN AU CTIMILIAHBI

OcHOBHAS WeJdb JMCUMAIUIMHEI IPH IOATOTOBKe GaKalaBpoB BETEpPHHAPHO-CAHWTAPHOH
SKCIIEpTH3HI 3aKIIOUAETCS B TOM, YTOO! aTh CTYACHTAaM 3HAHHS, Kacaromyecs GOpMHPOBaHHS
[EJPHOr0 HAYYHOTO MHPOBO33DEHHS, BKIIOYAIOMIETO AHAIMTHYECKYI0 XHMHIO  Kak
HEOTHEMJIEMYIO YacTh KyJIBTYPHI, @ TaKkKe HAayYHTh CTYACHTOB aHAIA3HPOBATb YCIOBHA
XMMHUYECKMX 3aja4, BHIOMpATh MeETOIbl pEIIeHHs M [POBOJNHTh aHAIN3 IOMYYCHHBIX
PE3yNBTATOB.

JInst TOCTH KEHHs TIOCTABJICHHOM e/ He0OX0IMMO PEIUTE CIISAYIOMHE 3a1a1u:

- ¥3y4CHHE TEOPETHYESCKUX OCHOB aHAMTHIECKOH XUMHUM;

- W3yYeHHWE OCHOBHBIX COBDEMEHHBIX METOJIOB XHMHYECKOTO M (H3HMKO-XMMHYECKOTO
aHam3a;

- mpuobpeTeHre HABLIKOB paGoThl HA COBPEMEHHBIX Ipubopax, IpPEJHA3HAYEHHBIX LT
(QH3HKO-XMMHYECKHUX HCCIIeI0BAaHUM 1 aHan3a;

- pHOOpETeHHE HABBIKOB CTATHCTHYECKOH 00paboTKH MOyICHHBIX PE3yIIHTATOB;

- npHOGPETCHNE HABBIKOB NPOBEJCHHS XHMHYECKHAX JKCICPHMEHTOB ¥ peaKilMd, B TOM
umcne, IS HACHTHQUKAINE HEOPraHWYECKHX BEMIECTB, HCIOJIB3YEMBIX B Ka4eCTBE IPEIIapaToB
BETEPUHAPHO-CAHUTAPHOM SKCIEPTU3EL.

2. IEPEYEHD IVTAHAPYEMBIX PE3VJIBTATOB OCBOEHMS 11O
JUCHUILIMHE (MOAYJIIO), COOTHECEHHBIX C INIAHUPYEMBIMHA
PE3YJIGTATAMHU OCBOEHMS OFPA30BATEJILHOM ITPOI'PAMMBI

Komnerennun o6y4aromerocsi, opMupyeMbie B pe3yJIbTaTe 0CBOCHHA AUCUHIIIMHDI
V3ydenvie JUCHUIUTHHEL JO/DKHO CHOPMHPOBATH CIEAYIOMME KOMICTCHIIHH:
A) O6menpodeccuonannubie Komnerennuu (OIIK):

OIIK-2 Crioco6eH IPUMEHSTh MPUHIAIEL CTPYKTYPHO-(GyHKIMOHANBHOH OpraHH3alvH,
HCTIONB30BATh (P3HONOrAYECKHE, IIATONOTHYESCKIe, GHOXHMIIecKHe, GHO(H3MIECKUE METOAB]
aHaNu3a IS OLCHKH M KOPPEKIMM COCTOSHMS JXMBBIX OOBEKTOB H MOHMTODHMHIA CPEIBI HX
obuTaHus:

OIIK-2.1 mpuMeHSeT NPUHIMIEL CTPYKTYpHO-QYHKIMOHAIBHOH OpraHM3aivu M
U3y4eHHd GHONOTHICCKIX O0BEKTOB M OLEHKH COCTOSHHUS JXHUBBIX CHCTEM

OIIK-2.2  wHcmons3yer  (DHMIMOIOTHYECKHE,  IHUTONOTMYECKHE, OHOXMMHUECKHE,
6rodHU3MIECKAE METOJbl aHaNK3a JUIl MOHHTOPHHIA M KOPPEKUHH Cpelpl OOHTaHMS >KHUBBIX
00BEKTOB

OIIK-6. CrocofeH HCHONB30BaTh B IPOQECCHOHAIBHON AEATENPHOCTH OCHOBHBIC
3aKOHE! (M3MKH, XMMUH, HayK O 3emie M OHONOTHH, IPHMEHATE METOABI MaTeMAaTHICCKOro
AHATM3a M MOJEJMPOBAHMA, TEOPETHIECKHX M OKCICPUMEHTAIBHEIX  HMCCIICIOBAHHM,
IIPHOGPETATh HOBBIE MATEMATHUECKUE H €CTECTBEHHOHAYYHBIE 3HAHMS, HCIIONB3Ys COBPEMEHHEIC
o6pasoBarenbHble 1 HHPOPMAIIMOHHEIE TEXHOIOTHH; '

OIIK-6.1 Hcnons3yer B npodecCHOHAIBHOM AeATENIPHOCTH OCHOBHBIC 3aKOHBI buzuky,
XMMMH, HAyK 0 3eMiie 1 GHONOrHH

OIIK-6.2 TlpuMeHseT METOABl MAaTEMATAYECKOrO aHajiW3a H MOJCIMPOBAHHA,
TEOPETHIECKUX U SKCIIEPUMEHTANBHBIX HCCIE0BAaHHH

OITK-6.3 cmocoGeHn mpuoOpeTaTh HOBHIE MaTeMaTHYeCKMe H €CTECTBCHHOHAYYHBLIC
3HAHWS, HCIONB3YS COBpEMEHHBIE 00pa30BaTebHbIE H HHPOPMAIIUMOHHEIC TEXHOIOTHH

OIIK-8 CrnocobeH HCIONB30BaTh METOOBI cOopa, 0OpabOTKM, CHCTEeMAaTH3alMH H
IpEe/ICTABNIEHHsS TOJNCBOX U NabopaTopHOH HMH(OpManuH, MPUMEHATE HABBIKH paboTHl €
COBpeMEHHBIM 00OPYHOBaHUEM, AHAIU3UPOBATD TIOTYICHHBIC PE3yIbTATHL.

OIIK-8.1 Ucnomp3yeT MeToasl cOopa, 0OpabOTKH, CHCTEMATH3AMH U NPENCTABICHHA
TOJIEBOH H J1abopaTopHO# MHBOPMAaLUK

OIIK-8.2 [Ilpumenser HaBbIKH pabOTHI C COBPEMEHHBIM oGopynoBaHHEM H
aHANM3UPOBATh MOMYYCHHEIE PE3yIbTaTH



3. MECTO JUCHHIUIMHBI B CTPYKTYPE OIIOII

Hucnumnuna B1.0.9.2 «AHanuTHdYecKasd XUMHS» SBISETCS AUCIHIUITMHOM 00S3aTebHOM
9acTH (eiepabHOTO TOCYAapCTBEHHOIO 06pa30BaTeENBHOrO CTaHAapTa BHICIIEr0 0Gpa3oBaHHA
mo HanopaeieHuio 1noaroroBku 06.03.01 Buonorms, mnpodmns ['eHeTHMKa KHBOTHEIX,
KBanudukanys (CTeneHb) BHIyCKHUKA — "Gakanasp".

OcpauBaeTtcs BO 2 ceMecTpe.

Ilpn 06yvenny AUCUMILINHE] « AHATATHYECKAs XHMHUSI» MCIOIB3YIOTCS 3HAHUA H HAaBHIKH,
MONy4YCHHBIE CTYACHTaMH IIPH OCBOGHMH IIKOJIBHOTO YPOBHA XUMEH. JIMCHUILIHHA
«AHanMTHYeCKas XHMHA» sBserca 0a3oBod, Ha KOTOpOH CTPOMTCHS OGONBIIMHCTBO
MOCTECAYIOIUX JUCIUILIHH, TAKHX KaK:

1) Opranndeckast ¥ GU3KOJUIOUHAS XHMHS.

2) Buonorudeckast XMMHSL.

3) BerepunapHuad (hapMaxoaorus.

4) Buodmuzuka.

5) Xumus ounmm.

6) BerepunapHO-caHUTapHAs SKCIIEPTH3A.

7) Be30macHOCTE XU3HEACATENBHOCTH.

4. OFBEM JJUCTIMILIINHBI “AHAJIUTUYECKAS XUMUS”

O0BbeM AUCHHIIMHBI “AHaJlMTHYeCKAs XUMuUA”
AJIA 09HOM ¢opmbl 00yueHus

Bun yuebnoit padorsl Bcero gacos Cem; c1p
AyauTopHble 3aHATHS (BCET0) 34 34
B ToM uncne:

Jlexuuu, B TOM 4YHCIIe HHTEPAKTHBHEIC

(opMBI

Ipaxtnueckue 3ausatus (I13), B Tom 34 34
9HCIIE HHTEPAaKTHBHEIE (HOPMBI, U3 HHX:

IIpakTHueckast MOATOTOBKA 4 4
CamocTrosnTeabHas pa6oTa (Bcero) 38 38
Bug npomexyTouHOIf aTTecTalluy (3aueT, 3aqer 3ager
9K3aM€EH)

O6mas Tpyn0eMKOCThb Yachl / 3a4€THEIE

€ IMHHITEL 7212 72/2
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6. IEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHUA J1JIA
CAMOCTOSATEJLHOU PABOTHI OBYYAIOIUXCA 11O AUCHUAILIMHE

6.1. MeToanuecKHe YKa3aHus JJIsl CAMOCTOSITEIbHOMH padoTeI
1.PaGoyas TeTpams MO HEOPraHMYECKON M aHAINTHYECKOH XMMHH: yuel.-MeToA. mocobue I
cTymentoB 1 Kypca Qak. BeT. Mex. M BeT.-caH. ¢ak., s ¢ak. Ber. MeA. OYHO-3a0YHOM
(BeuepHeit) hopmer 06ywenus / A. H. Bapsimes [u ap.] ; CIIGTABM. - 4-e u3z., nepepab. | oI
- Canxt-Ilerep6ypr : CIIGIABM, 2017. - 112 c¢. - URL: htips://clck.rt/VWM86 (nara
obpamenns: 17.04.2024). - Pexxum noctyna: s aBTopus. monesosateneit b CIIGI'YBM. —
TekcT: DIIEKTPOHHBIA.

6.2. JIuTeparypa AJS cAaMOCTOATEILHOI paGoThI
1. AHaTHTHYecKas XuMus ; y4el.-MeToA. nocobue 1 crya. 1 xypca ®BM, BCO, B3K, BEPuA
/ cocr. T. IL JIyuxo [u mp.]; CTIGTABM. - CII6. : U3n-o CII6GIABM, 2016. - 39 c. -
Komrgectro — 200.
2. AHaIMTHYECKAs XHMHSA : yae6HO-MeTommdecKoe mocobue s cryaeHTos I kypca ®BM, BCD,
BOK, BBPuA / cocr. T. I JIynxo [u ap.]; CIIGTABM. - Canxr-Ilerep6ypr :CIIGI'ABM, 2016. -
39 c.- URL: https://clck.ru/R6xPh (nata obpamenus: 17.04.2024). - PexxuM xocTyma: Juis
asTopu3. mons3osareneit OB CIIGI'YBM. — TekcT: 31eKTpOHHBIH

7. MIEPEYEHD OCHOBH917I Y JOIMOJIHUTEJIbHOMI JIMTEPATYPHI,
HEOBXOJUMOI J/I1 OCBOEHUS JUCLUILIAHBI

a) OCHOBHAad JIMTEpaTypa:

1.Capraes, I1. M. Heopranudeckas xumus : yueGHoe nocobue / I1. M. Capraes. — 2-e U311,
ucnp. u pon. — Cankr-Iletep6ypr : Jlaus, 2013. — 384 c. — ISBN 978-5-8114-1455-0. —
TexcT : 3neKTpoHHEIH / JlaHb : 3neKTpoHHO-6MGMOTe9Has cucrema. — URL:
https://e.lanbook.com/book/36999 (mara oGpawmenus: 17.04.2024). — Pexum noctyma: It
4BTOPH3. 0JIb30BaTeNiel. — TEKCT: 3IEKTPOHHEIA.

2..Axmeros, H. C. O6mas 1 Heopranmdeckas xumus : yaeGuux / H. C. Axmeros. — 8-¢ u3g.,
ctep. — Cankr-IlerepGypr : Jlans, 2014. — 752 ¢. — ISBN 978-5-8114-1710-0. — Texcr :
anexTporHEi / Jlank : anexTponHo-6uGMIoTednas cucrema. — URL:
https://e.lanbook.com/book/50684 (mara obpamenus: 17.04.2024). — Pexum pocryna: as
apropus. [Toms3oBateneif:— TekcT: JIEKTPOHHEIH.

0) ToNMOIHHTEILHAS JUTEpaTypa:

1. AxmeroB, H.C. JlaGopaTopHble H CEMHHapcKue 3aHATHA II0 OOmed u
HeOpraHmJeckol xumuu [DnexTpoHHEIE pecypc]: ydae6. mocobue / H. C. Axmeros, M. K
Asuzopa, JI. Y. Bampruma. - 6-e¢ m3m., crep. - CII6 : Jlams, 2014. - 368 c¢. Pexum
nocryna: http://e.Janbook.com/books/element.php?pll_id=50685. Kommuectso — 0 .Yueb.
nocobue. JMoctyn uz DBC "Jlanw". (mara mocryma: 17.04.2024).— PexuMm npoctyma: Jjist
apropus. [Tons3oBateneii:— TexcT: 3eKTPOHHBIH.

8. IEPEYEHL PECYPCOB I/IH(I)OPMAI_II/IOHHO-TEJIEKOMMYHHKAI.IPIOHHOfI
CETH «UHTEPHET», HEOBXOJJUMBIX JUIS1 OCBOEHHUA JUCIHUILIAHBI

JUIS TIOATOTOBKY K MPAKTHUECKAM 3aHSATHAM M BSUIONHEHHA CaAMOCTOSTENbHON paGOTEL
CTYJIEHTHI MOT'YT MCIIOJIB30BaTh clieAytomue MHTepHeT-pecypehl:
1. https://meduniver.com — MeguIuHCKNH HHPOPMAIMOHHBI CaliT.
2. http://vanat.cvm.umn.edu — Heopraunudeckas 1 aHAIHTHYCCKAA XHMHS YHUBEPCHTET
MunnecoTa
DJIEKTPOHHO-0M0IHOTEHBIE CHCTEMbIS

1. 32BC «CIIEI'YBM»
2. DBC «M3natensctBo «JIaHbY
3. 3BC «KoHCYIBTAHT CTYIICHTA»




Cupasogro-npasoBas cuctema «Koncynprantiimocy
Yuusepcuterckas aHpopmanmonHas cuctema «POCCH Ay
Honnotekctopas 6a3a nanabix POLPRED.COM
Hayunas snexrponnas 6ubmorexka ELIBRARY.RU
Poccuiickas Hayunas CeTb
OnexTpoHHO-0ubHoTeunas cucrema IQlib

10 Basa jaHHBIX MEXKIYHAPOAHBIX MHIEKCOB HayuHOro uuTnpoBanus Web of Science

11. TlonHOTEKCTORBAA MEKIMCLHUIUIMHAPHAA 0a3a JAaHHBIX MO CEJIBCKOXO3SMHCTBEHHBIM H
axonorayeckuM HaykaMm ProQuest AGRICULTURAL AND ENVIRONMENTAL SCIENCE
DATABASE

12. 3OnextponHsle KHHUTH H3[aTeNLCTBa «IIpocnext Hayxu»
http://prospektnauki.ru/ebooks/ :

13. Komnekmust «Cenbckoe  Xo3siictBo. Berepumapusa» wuspatenscrBa  «Ksampo»
http://www.iprbookshop.ru/586.html

© N oo

9. METOIUYECKHE YKA3AHHUSA JJISI OBYUYAIOIUXCSA 11O OCBOEHHIO
JAUCIIAILI/INHBI
Meromudeckie PEKOMEHINAIIMA i1 CTYAEHTOB — 3TO KOMIUIEKC PpEKOMEHIAUMi H
pa3bACHEHHUH, NO3BONSIOIMHNX CTYACHTY ONTHMAaIbHBIM 00pa3oM OpraHHW30BaTh IIPOIECC
M3Y9IEHUS JTAHHOM JIMCIIAILIHHEL
Copneprkanrie METOAMYIECKHX PEKOMEHAIMIA, KaK IPAaBUIO, MOXKET BKIIIOYATH!

* CoBeTHl IO IJIAHMPOBAHMIO M OpraHM3alli¥ BpeMeHH, HEoOXOAMMOro Ha H3y4cHHE
quctviinHeL. OnHcaHHe MOCIeNOBaTENBHOCTH ACHCTBHIl CTYACHTa, WIH «CLEHapuil
H3YyYEHUS AUCLIMIUTHHBDY.

VTpenHee BpeMs sBISIeTCS CaMbIM IUIOXOTBOPHEIM i ydeOHO#M pabotsl (¢ 8-14 gacoB),
3aTteM mocieoOenenHoe Bpemsa (c16-19 uacor) u BeuepHee Bpems (¢ 20-24 dgacos). CaMslil
TPYAHBIA MaTepHall PEeKOMEHAYETCS K H3YYEHHIO B Hadale Ka)KAOrO BPEMEHHOTO HHTEpBana
mocite otaepixa. Yepes 1.5 uwaca paGotel HeoOxommm mepepsiB (10-15 MuHYT), Yepe3 4 uaca
paboTHI MEepepEIB TOJDKEH COCTAaBATh 1 dac. YacThlo HaydHOH OpraHW3aldy TpyAa ABISETCH
OBJIaficHHE TEXHUKOH YMCTBEHHOTO TpyZa. B HopMe cTyZeHT Jo/DkeH yAeNnaTh yIeHHIo oKoo 10
4JacoB B JieHb (6 4acoB B By3e, 4 yaca — AoMa).

* PexoMeHIamuu o MOATOTOBKE K MPAKTHYECKUM 3aHATHAM
[pakTryeckue (CEMHHAPCKHE) 3aHATHS COCTABJIAIOT BaXKHYIO YacTh NMPOoGeCcCHOHANIBHOM

HOATOTOBKK CTYHAeHTOB. OCHOBHAA IIeNb IIPOBEICHUS IPAKTUIECKAX (CEMUHAPCKUX) 3aHATHH -
(OPMHPOBAHUE Y CTYAECHTOB aHANIUTHYECKOTO, TBOPUECKOIO MEIIUICHUS IIyTeM NpHOOpeTeHHs
MPaKTHYECKUX HABBIKOB. Tak K€ MpaKTHYECKHe 3aHATUS MPOBOMASATCA C IENBIO YITIyOneHHs H
3aKpeIieHHs 3HAHUA, MOJIyYEHHBIX HA JIEKIUSX H B MPOLECCe CaMOCTOATEeNLHOH pabOTH Han
HOPMATHBHBIMH JOKyMEHTaMH, ydeOHOHl M HayuHod Juteparypoil. IIpm mnoaroroeke k
MPaKTHYECKOMY 3aHATHIO IS CTYAEHTOB HEOOXOAMMO M3Y4YUTH MM [TOBTOPUTH TEOPETHUYECKHUH
MaTepHal 110 3aJlaHHOH TeMe.

ITpn moArOTOBKE K MPAKTHYECKOMY 3aHATHIO CTYACHTY PEKOMEHAYETCS IIPHACPXKHUBATLCS
CIIEYIONIETO aNTOPUTMA;

1) 03HaKOMHUTBHCA C IUIAHOM IIPEACTOSAIIETO 3aHATHS;

2) mnpopaboTaTrh JMTEpaTypHblEé HCTOYHWKH, KOTOpHle OLLIH pPEeKOMEHIOBAHEL, H
O3HaKOMHTECS C BBOJHBIMH 3aMEUaHUSIMH K COOTBETCTBYIOLIHM pas/ienaM.

MeroanyecknHe yKasaHHA K NPAKTUYECKUM (CEMHHApCKHM) 3aHATHAM IO JHCHHIUIMHE
Hapany ¢ paboueii nmporpaMmoit u rpadHKoM y4eOHOIO IIpoliecca OTHOCATCA K METOAWYECKUM
JIOKyMEHTaM, ONpeIeIITIOIHM YPOBEHD OpraHH3al[iy 1 KadecTBa 00pa3soBaTeILHOrO MpoIecca.

Coneprxkanye MPaKTHYECKHX (CEMHHApPCKMX) 3aHATHH (urcupyerca B pabounx y4eOHBIX
HporpaMMax JUCIMIUIHH B pazaenax «[lepeueHs TeM MpakTHIeCKHX (CEMHHAPCKUX) 3aHATHID.



Baxueifimei cocTapisomeii mo0oit popMBI NpakTHYECKUX 3aHATHH ABJIAIOTCA 3alaHUS.
OCHOBa B 3aJaHHM - TIPHUMEP, KOTOPBIA pa3bupaeTcs ¢ MO3HIME TCOPUH, PasBUTOH B JICKIUH.
Kak mpaBmiIo, OCHOBHOE BHUMaHHe yAelsieTcs GOpMHPOBAHHIO KOHKPETHBIX YMCHHH, HABEIKOB,
YTO W OIpEENAeT CONepKaHHe NEATENBHOCTH CTYACHTOB - PENIeHHe 3ajad, JadopaTopHbIE
paGoTEl, YTOUHEHHE KaTeTOpHil M NMOHATHH HAyKH, SBIAIOMUXCA NPEANOCHUIKOH MPaBHILHOrO
MBIIIEHHS U PEUH.

IMpakTHYecKue (CEeMHHAPCKHE) 3aHATHS BHIIOIHAIOT CIIEYIOMHE 3a/[aYH:

- CTHMYNMDYIOT peryjspHOe H3y4eHHE pEKOMEHIYEMOM JHTepaTyphl, a TaKxe
BHHMAaTEJIBHOE OTHOIICHNE K JIEKIIMOHHOMY KYpCY;

- 3aKpeIUIIOT 3HAHHS, MOJYYEHHBIE B NPONECCE JEKIMOHHOrO OOYYeHHS M
CaMOCTOSTENbHOM paboTHl Hajl MUTEPATypOi;

- pacIupsIOT 06BEM PodecCHOHAEHO 3HAYMMBIX 3HAHUH, YMEHHUHA, HABBIKOB;

- TIO3BOJISIFOT IPOBEPHUTH MPABMILHOCTS PaHEe MONyYCHHBIX 3HAHMHI;

- IPUBHBAIOT HABBIKA CAMOCTOATENLHOIO MBIIUIEHHS, YCTHOTO BBICTYILICHHS,

- cIoco6CTBYIOT CBOOOHOMY ONEPUPOBAHMIO TEPMHHOJIOTHEH;

- OPENOCTABIAIOT IPENO/aBaTeNi0 BO3MOXKHOCTh CHCTEMAaTHYECKHM KOHTPOIMPOBATH
YPOBEHE CAMOCTOATENIBHON paGOTHI CTYACHTOB.

MeToapyecKude YKa3aHHUs K NPaKTHUeCKHM (CEMHMHAPCKHM) 3aHATHAM IO ITUCLHAIIAHE
JOJDKHE! GBITH OPMEHTHPOBAHEL Ha COBPEMEHHBIE YCIIOBHS XO3AHCTBOBaHMA, ACHCTBYIOIIME
HOPMAaTHBHEIE JOKYMEHTHI, IIepelioBblE TEXHONOIHWH, Ha IOCIHEJHHE JOCTHXECHHS HAayKH,
TeXHHKA ¥ MPAKTHKH, HA COBPEMEHHEIE IPEICTABICHHS O TEX WJIM UHBIX ABJICHIX, H3yJacMOH
JEelCTBHTENBHOCTH.

» PexoMeHZaIun 110 paboTe ¢ TUTEpaTypo.

PaGora ¢ IUTepaTypoll BaXHBIA TAll CAMOCTOATENBHOM pabOoTHI CTYACHTA IO OCBOCHHIO
IpeaMeTa, CIIOCOOCTBYIOMMHA He TOJBKO 3aKPEIUICHUIO 3HAHMH, HO M PACIIMPEHHIO Kpyro3opa,
YMCTBEHHBIX CHOCOOHOCTEH, NaMATH, YMEHHIO MBICIHTh, M3JaraTh W MOATBEPXAAaTh CBOU
runoTessl W uien. KpoMe Toro, pa3BMBAIOTCS HAaBHIKM Hay4HO-HCCIEOBATENBCKOH paGoTHL,
HeoOXoOuMEIE B JaiibHelimei npodeccHoOHaNBHOM AeATEIBHOCTH.

[pucTynas K W3yYEHHUIO JHTEPATYpPHl MO TeMe, HEOOXOIMMO COCTABIATH KOHCIICKTBHI,
BBEIMMCKH, 3aMeTKH. KOHCIIEKTHPOBaTh B 0043aTEIPHOM MOPAKE CIEAYET TPYABl TCOPETHKOB,
KOTOpHIE IO3BOJIAIOT OCMBICIIUTH TeOpeTHUecKHii 6asuc MCCnefoBaHKs. B ocTanbHOM MOXHO
OTPaHMYHTHCA BBIIMCKAME M3 M3ydeHHBIX MCTOUHHKOB. Bce BHINHCKM, IMTAThl 00A3aTENbHO
JOJKHE] IMETh TOUHBIM «06paTHEI anpec» (aBTOp, Ha3BaHHE PabOTHI, FOX U3NAHKS, CTPAHHIIA K
T.21.). XXenaTenpHo HaNKCaTh COKPAMICHHOE Ha3BaHHE BONIPOCA, K KOTOPOMY OTHOCHTCS BBIIHCKA
win 1murara. Kpome TOro, HeoOXOOUMO Hay4HTBCA Cpasy XK€ COCTaBIATH KapTOTeKy
CHELHAIBHOM JIUTEPaTyphl M MyONuKalui HCTOYHHKOB, KaK HMPE/UIOXKEHHBIX MPEIOABATENCM,
TaKk ¥ BBIABIEHHBIX CAMOCTOSTEIBHO, a Takke oOpaTuThcs K OubmmorpadmyeckuaM
CTIIpPaBOYHMKAM, JIETONHCH JKYPHANBHBIX CTared, KHIDKHOHM JICTONHMCH, pedepaTHBHEIM
XypHanaM. Ilpy 3ToM nyOiHKanuM MCTOYHHKOB (CTareif, Ha3sBaHUA KHHT H T.J.) IIHCaTh Ha
OTHENBHBIX ~ KApTOUKaX, 3allOJHATh  KOTOphE  HEOOXOQMMO  COrJIaCHO  [paBHiIaM
oubmuorpaguueckoro onucanus (pamunusd, HMHUIMAILI aBTOpPa, Ha3BaHHC paGotel. Mecto
M3JaHAS, U3LATENBCTBO, TOJ M3JaHHs, KOIMYECTBO CTPAHMI, a JUId JXYPHAIBHBIX CTaTed —
Ha3BaHWE XypHala, roJi M3JaHus, HoMepa crTpanuu). Ha kaxmoit KapTouke nenecoobpazHo
(HKCHpOBaTh MBICIH aBTOPa KHHIH MM (aKkT U3 3TOM KHHIHW JIMIIE II0 OJHOMY KOHKDPETHOMY
Bompocy. Eciu B pabote, naxe B ToM ke ab3ane wm ¢pase, cofepKarcs €me CyKNCHAUS UK
dakThHI 10 APYTrOMy BOIPOCY, TO HX CIIEAYeT BEIIMCHIBATH HA OTAC/BHYIO KapTOUKY. Wznoxenue
JIOJKHO GBITE CKATHIM, TOUHBIM, 0€3 CyOBEKTUBHEIX OlleHOK. Ha 060poTHOl CTOPOHE KapTOIKH
MOJKHO JI€NaTh COOCTBEHHBIE 3aMETKH O JaHHOHM KHHUIE MIIH CTaThe, €€ COJEPXAaHUH, CTPYKTYpe,
0 TOM, Ha KaKHX MCTOYHUKAX OHA HalMCaHa ! Ip.

o PazpsicHeHHd II0 TOBOAY PaboOTHEI ¢ KOHTPOJIBLHO-TECTOBBIMH MaTCpHalaMH IO KypcCy,
PEKOMEH/IAIMH [0 BHIIOIHEHHIO JOMAITHUX 3a[{aHuH.

TecTHpoBaHME - 3TO MPOBEpKa, KOTOpas IIO3BOISET ONPENCHMTh, COOTBETCIBYCT JIX
peanbHOE MOBEJESHHE HPOrPaMMEl OXMIAeMOMY, €CIH BBIIOIHUTH CHEIUATEHO mo00paHHbIH



Habop TectoB. TecT - 9TO BLINONHEHHE ONPEASIEHHBIX YCIOBHI M ASHCTBHIA, HEOOXOAMMEIX Jisi
IIPOBEPKH paboTHI TecTHpyeMoit QyHkimy wmm €€ yacti. Ha xaxapni BOmpoc MO JAHUCIMIUIMHE
He0OXO0AMMO ITPaBHIILHO OTBETUTE, BEIOpAB OAAMH BapHAaHT.

10. BOCHIUTATEJ/IbHASA PABOTA

B pamkax peanmsanmud JUCOUIDIMHBI HPOBOAWTCS BOCIHTaTeNbHas paboTa UIg
dbopMUpOBaHUS COBPEMEHHOTO HAYYHOTO MHPOBO33PEHMS M CHCTEMBI Ga30BEIX LEHHOCTEH,
(bopMHpOBaHUS H Pa3BUTHS AyXOBHO-HPABCTBEHHBIX, IPaXXJAaHCKO-IIATPHOTHIECKUX LIEHHOCTEH,
CHCTEMEBI ACTETHUYECKUX ¥ 3THUYESCKUX 3HAHWH U IEHHOCTEH, YCTAaHOBOK TOJEPAHTHOTO CO3HAHUS
B ofmecTBe, GOpMHPOBaHHS Yy CTYAEHTOB NOTPeOHOCTH K TPyAy KaK HEPBOM >KM3HEHHOH
HEoOXOIMMOCTH, BHICIIEH LIEHHOCTH W IVIABHOMY CHOCOOY IOCTHKSHHS JKH3HEHHOIO YCIexa,
IU1S OCO3HaHMS COIMANBHOM 3HAUMMOCTH cBoeii Oyayme# npodeccuu.

11. IEPEYEHb HH®OPMAITMOHHLIX TEXHOJIOTI i1, AICTIOJIL3YEMBIX ITPA
OCYIIECTBJIEHNH OBPA3OBATEJIBHOI'O ITPOIECCA
B y4ebHOM Ipomiecce N0 AUCHUILIHHE NIPeAyCMOTPEHO HCIONIb30BaHHE HH(POpMaIHOHHBIX
TEXHOJIOTHI:

v/ BeleHHE IPaKTHYECKUX 3aHATHI C UCIIONb30BaHHEM MYIIFTHMEINA;

v/ HMHTEpaKTHBHEIC TEXHOJOTMH (POBEACHHE IUATIOTOB, KOJUICKTHBHOE OOCYXIECHHE
Pa3MYHBIX MOIXOMOB K PEHICHHIO TOH HIM HHOH y4eOHO-TpodeccHOHANBHOM
3aa4n);

B3aHUMOJeHCTBHE ¢ 06ydJaroIUMHCA MIOCPEACTBOM JIEKTPOHHOM IMOYTE;
coBMecTHas paboTa B OnekTpoHHOU MH(OpMaIHOHHO-06pa30BaTENBHOR Cpeze
CII6I'YBM: https://spbguvm.ru/academy/eios/

AN

11.1. TexHo/10rNH HCKYCCTBEHHOI0 HHTE/LIEKTA

JUid MOArOoTOBKM K IPaKTHYECKUM 3aHATHAM M BHITONHEHHS CaMOCTOATENBHOH paboTh
CTYXEHTHI MOTYT HCITOJIb30BaTh HCKYCCTBEHHBIH HHTEIUIEKT.

HckycCTBEHHBIM HMHTEIUIEKT — KOMIUIEKC TEXHOJIOTHYECKHX pEIleHWH, MO3BOJAIOINMI
AMUTHPOBATh KOTHUTHBHEIE (PYHKIINH deoBeKa (BKIIOYaA caMoo0ydeHHe H IIOUCK pemeHui 0e3
3apaHee 3aJaHHOTO AITOPHUTMA) U IONY4aTh IPH BHITOTHEHNH KOHKPETHBIX 3a/a4 Pe3yNbTaThl,
COIIOCTaBHMBIE, KaK MHHHMYM, C pe3ylbTaTaMH HHTEJUICKTYAJIbHOR HCATEIBHOCTH YEeNIOBEKA.
KoMmmnexc  TEXHONOTHYECKMX  pemneHWii  Bkmowaer B cebs  HH(opManmoHHO-
KOMMYHHKAITHOHHYIO HH(pacTpyKTypy, IporpaMMHoOe ofecredeHHe (B TOM HHCIE METOBI
MaIIHHHOTO 00Y4YEeHHU), IPOLECcCH U CEPBHUCHI 0 00paboTke JaHHBIX M ITOUCKY pemeHmii (YKa3
IIpesunenta Poccuiickoit ®epmepanmun or 10 oxtabps 2019 r. Ne 490 «O pasBuTaH
HCKYCCTBEHHOT'O MHTeJUIeKTa B Poccuiickoit @enepanuny).

JauHbiii Moxyns HaneneH Ha ¢opMHpOBaHHE KOMIIETEHIMH B cdepe HCKyCCTBEHHOTO
HHTEJUICKTa, ITO3BOJIAIOIINX BEITYCKHHKAM HMCIIONB30BATh U pa3pabaThIBaTh OTAEIBHBIE METOMBI
H TEXHOJIOTHH C yJacTHEM HCKYCCTBEHHOTO HWHTEILIEKTa, OO BIafeTh METOAOIOTHYCCKHMH
acreKTaMH HCIIONB30BaHHS H pa3pabOTKH METOAOB M TEXHOJNIOTHMH C MKCIOJB30BAaHHEM
HCKYCCTBEHHOTO MHTEJUIEKTa H YCIIEIIHO NPHMEHITh UX B CBOEH HEATEIBHOCTH, BIAJETh BCEMH
KOMIICTCHIMSIMH, CBS3aHHBIMH C  DYKOBOACTBOM  KOMIUICKCHBIMH  DEIICHHAMH IO
HCUONB30BAHMIO M pa3paboTKe CHCTEM HCKYCCTBEHHOrOo HHTEJUIeKTa, B Taioke obnazaTh
kpanapukanueii B cdepe ynpaBueHHA NPOCKTaMH H  PYKOBOJACTBOM  KOJUIEKTHBOM
pa3paboTIHUKOB.

[Ipu 5TOM B YacCTH MCIONBE30BAHUS CHCTEM HCKYCCTBEHHOIO MHTEIUIEKTa 00pasoBaTeabHas
nporpaMma JoJDkHa obecneunBarh GopMHpOBaHHE KOMIICTCHIMH IO PEIICHMIO TAaKMX 3a1ad,
KaKk IUIaHHpPOBaHME, NPOTHO3MPOBAHWE U IPHHATHE pEILICHMM, aBTOMaTH3alMs PYTHHHBIX
IIPOM3BOACTBEHHBIX  OIEpaluif, HCHONB30BaHHE  AaBTOHOMHOIO  HMHTEJUIEKTYAJIBHOTO
obopynoBaHusS U POOOTOTEXHHYECKHX KOMILIEKCOB, HHTEIUIEKTYaIbHBIX CHCTEM YIIPaBJICHHSA
JIOTHCTHKOM, HOBBIIICHAE 0€30IMaCHOCTH COTPYAHHKOB IIPH BHIIOJIHECHHH IIPOM3BOACTBEHHBIX H
GU3HEC-NPOLIECCOB, TOBHINIEHME JIOAJBHOCTH M YJIOBIETBOPEHHOCTH IOTpeOHTeNei,



olTHMH3aUMs mpolecca moxbopa M 0OydeHHS KagpoB Ha OCHOBE NPHMEHCHAS METOROB
MalIMHHOTO OOydeHHs, HEHPOCETEBEIX MoZelNe M METOJOB, CKBO3HBIX LH(POBEIX
cyOTeXHOMOT Kt HCKYCCTBEHHOIO HHTEIUIEKTa | IIp.

B uacTu pa3paGOTKH CHCTEM HCKYCCTBEHHOTO HHTEILIEKTa 0OpasoBaTellbHAs Iporpamma
IOKHA obecreunBarh (POPMHUPOBAHKE KOMIETCHIMH B obnacTiax paspaGOTKH M IIpOrpaMMHOM
peatmsanyy aNrOpPUTMOB; HCCIIEI0BaHMI ATTOPHTMOB M MATEMATHYECKUX METOMIOB; pa3paboTKH
IPOrpaMMHEIX M TEXHOJOTHYECKHMX pelleHuif; METONOB M TeXHOJOrui cOopa, xpaHeHHA H
06pabOTKH  JaHHBIX; pa3spaboTK¥ CHENUAIM3HPOBAHHOTO  aNIapaTHOro  O0eCHedeHHs,
HOATOTOBKH KBIM(HMIMPOBAHHEIX KaIpoB B 00JacTH HCKYCCTBEHHOI'O MHTEJIEKTa Ha OCHOBE
METOIOB MAIIMHHOTO 0OydeHMs, HEHpPOCETEBHIX MOZENed H METONOB, CKBO3HBIX IH(POBHIX
CyOTeXHOJIOTHi HCKYCCTBEHHOTO HHTEIUIEKTA H JIP. '

TexHONIOTHH HCKYCCTBEHHOTO WHTEIIEKTA HMCIONB3YIOTCA Ha 3Talle H3JIOKEHUS HOBOTO
CONEpXaHHUs [0 TEME M €ro 3aKpeIUIeHHs 4Yepe3 CHCTeMy NPOOIEMHBIX BOIPOCOB IO TEME,
JIOTOJTHATENBHBIX YTOYHSAIOMMX IIPOGJIEMHBIX BOIPOCOB M BHINONHEHNUE NPOOIEMHBIX 3a1aHAM.
JlononHHTEILHEIM METOAUYECKAM HOXXOAOM ABJIACTCS HCIOIB30BAHME MOJEIH (IIEPEBEPHYTOE
oGydeHHey, KOrja yJalliecs caMOCTOSTENBHO M3Y4aloT TeOPETHUYECKHii MaTepHan JoMa, a Ha
ypoKe NepexoaT K ero obcyxaeHuio B ¢popmare HpoHTaNbHOM Oece/bl U 3aKpEIIeHHIO Yepe3
pellieHre 3a1a4 B MEKporpymmax (1o 4-8 Jenosek).

IIpu opraHU3aIMy 3aHATHH MOLY/Ib «HCKYCCTBEHHBIH HHTEILIEKT» JOJDKEH OBITH BKIOYCH
B K&XIO€ NPAKTHYEeCKOE 3aHATHE, YTO 3HAYMUTENHHO NOBBICHT MX 3((}EKTHBHOCTH, 0OCOGEHHO B
YacTH OOCYXEHHS Y9eOHOrO MaTepHaia, CaMOCTOATENIHO OCBOSHHOTO 00YJaromuMes JoMa ¢
IOMOIIBIO HHTEPHET pecypcoB. Pexomenmyercs, 9ToObl B OOCYKICHHH NPHHSIN y4acTHE BCE
obyugarommuecs.

[TepeueHs pecypcoB ¢ CETH HHTEPHET:

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

2. Beemeume B  MammHHOe  OoOyuyeHHE  OT
https://stepik.org/course/4852/promo

3. Crnenmammsamuss MamuHHOE OoOydeHMEe H aHamu3 MJAaHHBIX OT «MockoBCkuit
dusukoTexHyyeckuit  MHCTHTYT»  hitps:/ru.coursera.org/specializations/machine-learning-

dataanalysis
4. TInardopma Ans mpoBeaeHus copesHoBaHuit o Data Science https://www.kaggle.com

«Bioinformatic Institute»

11.2. IlporpammHoOe obecnieuenne
Tlepedenns TMUEH3NOHHOTO H CBOGOXHO PACIPOCTPAHAEMOro POrPAMMHOre odecredeHHusl,
B TOM 9MCJIe 0Te1eCTBEHHOr0 IPOM3BOACTBA

Ne HazpaHmne pekoMeHAYEMEBIX II0 pa3fieliaM H TeMam JInnensus
/n [IPOrpaMMBbI TEXHUYECKHX H KOMITBIOTEPHBIX
cpeacTB 00y4eHHS
1 | MS PowerPoint 67580828
2 | LibreOffice csoboaHoe I10
3 | OC AnsT Obpa3zoBanue 8 AAQ0.0022.00
4 | ABUC "MAPK-SQL" 02102014155
5 | MS Windows 10 67580828
6 | Cucrema KoncyneraurIlmoc 503/KJI
7 | Android OC ceoboaHoe I10

11. MATEPHAJILHO-TEXHUYECKAS BA3A, HEOBXOJANMAS A
OCYHIECTBJIEHHS OBPA30OBATEJIbHOI'O IPOIECCA IO JUCIIMILIMHE

HanmenoBanue HanmenoBanne cuenHAJIbHBIX OcHaleHAOCTh CeNHATbLHBIX
AUCTHILTHHEI nomMenleHAli 1 moMemennii pis NOMeIIeHHii H IoMemeHHi i
(moayns), CcaMOCTOATEIbHOM padoTbl CAMOCTOATENLHOI PadoThl
NPAKTHK




COOTBETCTBHH C

y4eOHBIM

IJIAHOM

AHanuTHYecKasn 104 (196084, r. Cankr-TletepGypr, yi. | Cneyuanusupoeannas mebenp: NapThL,
XAMHSA YepHurosckas, moM 5) VYueGHas | cTynbs, yueOGHasd qOCKa.

ayIUTOpUS U TNPOBEJIeHUs 3aHATHH
CEMHHApPCKOTO THNA, TPYNIOBBIX H

Haznaduvie nocobus u  yuebuole
mamepuanw: TlepHopudeckas CHCTEMa

HHAUBUIY ANHHBIX KOHCYJIbTaLlUi, | XMMHYECKUX SJIEMEHTOB
TeKyLIero KOHTpons u mpoMexytouHoii | JI.J.Menneneesa, Tabnuua
aTTecTalHn pacTBOPHMOCTH

105 (196084, r. Caukr-IletepGypr, yu. | Cneyuanusupoeannas mebeno: NapThl,
YepHurosckas, AoM 5) VYueOHaa | cTynbs, ydyeOHas JOCKa.

aymauTOpHd JUIS TNpoBefeHHs 3austuit | Haznaonwie  nocobua u  yueOuwie

CEMHHAPCKOTO THIIA, TPYNINOBBIX H

mMamepuaisl. Hepnonnqecxaﬂ CHUCTEMA

HWHIUBUIY ATbHBIX KOHCYJIGTallHi, | XMMHYECKHX 5IIEMEHTOB

TEKyIIero KOHTpons u npoMexyrounoit | JI.H.Menneneesa, Tabnuua

aTTecTaluM pacTBOPMMOCTH

206 Bonpiuoii untanshbii 3an (196084, | Creyuanuzuposanunas mebenv: CTOIB,

T. Cankr-IlerepOypr, V. | CTYNBA

Yepuuronpckas, fom 5) Momewenue mus | Texnuveckue  cpeocmea  obyuenus:

CaMOCTOATENBEHOM paboThI KOMITBIOTEPEI ¢ TIOAKIIOYEHHEM K CETH
«HHTepHeT» H JOCTYIIOM B
3JIEKTPOHHYIO HH(OpPMALIOHHO-

0Gpa3oBaTepHyO cpeny

214 Mansiii yntaneHsii 3an (196084, r.
Canxkr-Iletep6ypr, yn. YepHurosckad,
JOM 5) INomereHue s
CaMoCTOATeNIbHOM paboThl

Cneyuanuzuposannan mebenv. CTOIBI,

CTYJIBS

Texnuueckue  cpeocmea  obyuenua:
KOMIILIOTEpH ¢ MOAKIIOYEHHEM K CeTH
«AaTepHeT H JOCTYIIOM B
3NIEKTPOHHYIO HH(pOpMaLOHHO-

00pa30BaTeNIbHYIO CPeLy

324 Otnen WH(OPMaLMOHHBIX
texnomoruit (196084, r. CaHkt-
ITetepGypr, ya. YepHurosckas, AoMm 5)
IloMelenne  UI4  XpaHEHMA W
npopHIAKTHIECKOTO  00CITYKHBaHHA
yueGHoro o6opynoBaHus

Creyuanuzuposannan mebeab: CTOIB,
CTylbs,  CHCLMANbHEI  HHBEHTAph,
MaTepuanel H 3alacHble YacTH OjId
npodHIaKTHYECKOro oGcimy>xuBaHus
TEXHHYECKHX CPEACTB O0yUeHHA

Bokc Ne 3 CronspHas MacTepcKas

Cneyuanuzuposannan mebeab: CTOIBI,

(196084, r. Cankr-IlerepOypr, Y. | CTynbsi, CNeUMaabHBIA  HHBEHTApB,
YepHHUroBcKas, I0M 5) MaTepHaysl IS NPOQUIAKTHYECKOro
IMoMemenve  And  XpaHeHMs M | OOCHyXMBaHMA  CIELMAIM3MPOBAHHOM
npodunaKTuieckoro  oOcyKMBaHKA | MeOenH
y4ebHOro oGopyaoBaHHsA

Ipunoxenue 1 Ha 16 n

PaGouyio nmporpamMMy COCTaBHIIL:

KaH/IUJIaT XUMHYECKUX HayK, /{{ W

JOIEHT A H Baprimues

L







ITpunoxenue 1

MuHzncTepcTBO cenbekoro xo3sgitctBa Poccuiickoit @enepanuu
DenepanbHOE roCyAapcTBEHHOE Gr0KeTHOE 00pa3oBaTeNIbHOE YUPEXKICHHE
BBICIIIETO 00pa3oBaHus
«CankTt-IleTepOyprekuit rocyjapcTBEHHBIH YHHUBEPCUTET BETEPHHAPHOMN
MEJIALIUHED)

Kadeapa neoprannueckoii Xumun 1 6nopu3nku

®OHJA OIIEHOYHBIX CPEACTB
TEKyLIEero KOHTPOJIsI/IPOMEKYTOYHOH aTTeCTAlMU 00y4a0INXCst
npu ocsoenun OIIOII BO, peannsyromeii ®I'OC BO

110 JUCIUIIIINHE

«AHAJIUTHIECKAS XUMMS»
YpoBeHb BEICIIET0 00pa3oBaHUS
BAKAJIABPUAT
Hanpasaenune noaroropkn 06.03.01 buosorus
IIpoduns I'eneTHKA JKHBOTHBIX
Ounas ¢opma o0ydeHus

I'ox Hagana noarorosku - 2024

Cankr-IletepOypr
2024 .






IACIIOPT ®OHJIA OLIEHOYHEIX CPEJICTB

W W

Taoauna 1
(I)opMupyeMble KOHTpOJIprEMBle O“CHO‘[HQC
KOMIIeTeH UM pasaebl (TeMbl) CPeACTBO
JAUCIHIIJIHHBbI
OIIK-2 Cnocoben mnpumensats | [Ipeamer u 3anaun Koisnoksuywm,

MIPHHIHUIBL CTPYKTYPHO-(QYHKIHOHATNBHOMK AHATUTHICCKOH XMMHH TeCTEI
OpraHHM3aliH, HOTIOMLI0BATE =
dusnoNOrNUecKye, IIMTONIOTHYECKHE, MHJECKOe paBHOBECHE B | KOJITOKBHYM,
GuoxuMuYeckue, Guodusnueckue Metoxs | [€TCPOTCHHBIX CHCTEMAX TECTHI
aHalusa U4 OLUCHKM H KOPPEKUMH | KayecTBeHHBIN aHA3 Kommoksuym

COCTOAHHA JKHBBIX 00BEKTOB n

MOHHTOPHHIA CPefibl MX OGHTAHHS: Komrsectsennpili anamus. | Konnoksuym

OIIK-2.1 npumenser npuHmns | PH3UKO-XUMHYECKHE H KOJIJIOKBHyM
CTPYKTYPHO-(YHKIHOHAJIBHOM ¢dusngeckue
OpraHU3aIHu Ui u3ydeHus | (HHCTPYMEHTAJIbHEIE)

Guonormiecknx OOBEKTOB M  OLEHKH | MeToJIbl aHAJIH3A.
COCTOSIHHS JKHBBIX CHCTEM

OIK-2.2 HCIONb3YET
¢buzHOMOrHYeCKHE, LIUTOJIOTHYECKUe,
6uoxuMuyeckue, GHOGH3UYECKE METOABI
aHaIM3a 1)1 MOHMTOPHHTA M KOPPEKLHH
cpenbl OOMTaHHS KUBBIX OOHEKTOB

OIIK-6. CriocobeH HCMONB30BaTh
B NpodecCHOHANBHON  AEATENLHOCTH
OCHOBHBIE 3aKOHBI (PU3HKH, XUMHH, HAYK O
3emne ¥ GHONIOTUH, TIPUMEHATb METOMIBI

MaTeMaTHYICCKOTI O aHaJIh3a H
MOACIHPOBaHHA, TEOPETHUCCKUX H
IKCINICPUMECHTAIBHBIX HCCJIC,IIOB&HHﬁ,

npHobpeTaTh HOBBIE MAaTEMATHYESCKHE H
€CTECTBEHHOHAYYHBIE 3HAHHA, HCIIONB3YA
COBpEMEHHEBIE obpazoBaTebHEIE )’}
HH(pOpMaLMOHHbBIE TEXHOJIOTHH;

OIIK-6.1 Hcnonssyer B
npo¢)eCCHOHANIBHOIA JEATEILHOCTH
OCHOBHBIE 3aKOHBI (DH3HKU, XHMHH, HayK O
3emne U GHONTOTHA

OIIK-6.2 IlpuMeHseT MeTORHI
MaTeMaTHYeCKOro aHanuza "
MOJECIHUPOBAHUA,  TEOPETHUECKHMX U
3KCNIEPHMEHTANIBHBIX HCCIIENOBaHHI

OIIK-6.3 cnocoGeH npuobGperarsb
HOBEIE MaTreMaTHYecKue H
€CTECTBEHHOHAYYHbIC 3HAHMA, HCIONB3YA
COBPEMEHHEIE o6pa3oBaTesibHbIC H
HMH(pOPMalIHOHHBIE TEXHOJIOTHH

OIIK-8 CrniocobeH HCMONb30BaTh
METOAbI cbopa, o6paboTku,
CHCTEMATH3allMd W TpeJCTaBJICHHS
noseBo U nabopatopHoit HH(pOpMaIMH,
[PUMEHATH HaBBIKU paborsl c
COBPEMEHHBIM obopyaoBaHHeEM,
AHAJTM3MPOBATE NMOTYYSHHbIE PE3YyJIbTaThI.

OIIK-8.1 Hcoonbsyer MeTonsl




cbopa, 0OpabOTKH, CHCTEMaTH3allUH K
NpeJICTaB/ICHHs MONEBOH U 1aGopaTopHOi

uHbOpMaLU

OIIK-8.2 IlpumeHseT HaBBIKH
paGoTsl ¢ COBPEMEHHBIM OOOpYAOBaHMEM
u AHATM3UPOBATh TIOJTy4eHHBIE

PE3YINLTAaThL

TIpuMepHbIii NepedeHb OLEHOYHBIX CPEACTB

Taommna 2
Ne HaumenoBanue Kparkas xapakTepUCTHKa OLIEHOTHOTO IIpencrasnenue
OLIEHOYHOTO CpencTBa OILIEHOYHOTO CPEACTBA
CpeICTBa B oHae
1. CpencTBo KOHTPOIA YCBOSHHA yIEOHOTO
MaTepHaia TEMEI, pa3zesia UK pa3leciioB Bonpocst o
JUCIUILTHHEL, OpraHu30BaHHOE KaK yaeGHOe TemMaM/paszienam
Komroxsuym 3aHATHE B BUIE cobecelOBaHH TUCIUTLIAHEL
IpenofaBarelis ¢ 00yJarmuMAC
2. CucreMa CTaHIAPTA3HPOBAHHEBIX 3a/IaHMIA,
IMO3BOJIAIONIAs aBTOMaTH3NPOBaTh ®DoHJ TECTOBBIX
Tect TpOHEAypY 3aaHuMN
H3MEPEHHS YPOBHS 3HAHHH H YMEHUIA
o0yuaromerocs
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3. IIEPEYEHBb KOHTPOJIBHBIX 3A,I[AHPIIZ! H MHBIX MATEPHUAJIOB,
HEOBXOJIMMBbIX JJIs1 ONEHKHW 3HAHUW, YMEHWU, HABBIKOB !
OIIBITA AEATEJBHOCTH

3.1. TunoBLIE 32 1AHHA 1A TCKYIIEro KOHTPOJIA VCIIEBAEMOCTH

3.1.1. Bonipoch! A5l KOJJIOKBHYMa

Bonpocur ona oyenxu xomnemenyuu:

OIIK-2 CnocobGeH IpHMEHATh NPHHIMILI CTPYKTYPHO-(OYHKIMOHAIBHON OpraHM3ailiy,
HCIIOJIB30BaTh (PH3HONIOTHUECCKAE, IIUTOJIOTHICCKHE, OHOXUMHYECKHE, OHO(QU3NIECKNE METOIBI
QHANM3a JUI1 OUCHKM M KOPPEKIHUM COCTOSHHSA JKHBBIX OGBEKTOB M MOHHTOPHHIA Cpeibl HX
obutanus:

OIIK-2.1 npuMeHACT NPHHIUNEL CTPYKTYPHO-(PYHKIIMOHAIBHON OpraHM3anyu Jjis
H3Y4EHHS GHOJIOTHYECKUX OOBEKTOB H ONEHKH COCTOSHHUS JKHBBIX CHCTEM

Io pasaeay: «Ilpeaver u 3aJa4n aHATATHYECKOH XHMHH»:

1. Conepxanne, el ¥ 3a1a9i aHATUTAYECKON XUMMUM.
2. HcTtopus pa3BUTHS aHATHTHYCCKOM XHMUH.
3. CospemenHas KnaccupuKaIysa METOIOB aHAIH3A.

OIIK-2.2  wucnmomesyer  ¢HU3MONOTHYECKHE,  LMUTOJOTMYECKHE, OHOXHMHYECKHE,
Omodusnyeckne METOABl aHANIW3a IS MOHHTOPHHTa W KOPPEKUHH Cpelasl OOMTaHMS XHBBIX
00BEKTOB

ITo pasgeny: «XuMH4YecKoe paBHOBeCHE B reTePOreHHBIX CHCTEMAaX»:
1. IlpousBeneHHEe pacTBOPHMOCTH. YCIIOBHS OOpa3OBaHHs W PacTBOPEHHUS
OCaJIKOB.
2.  Paznenenue, BhIAENCHHE M KOHIEHTPHPOBAaHHE BEIIECTB B XHMHYECKOM
aHaJu3e.
3.  IIpuMeHEeHHE XMMHYECKOTO OCaX/EHUS, HOHHOTO 0OMeHa, DKCTParupoOBaHHU
1 J[PyTHX METOJOB pa3ielIeH s BEeIeCTB.

Bonpocwer ona oyenxu komnemenyuu

OIIK-6. CriocobeH HCnoNB30BaTh B MPodeCCHOHANBHOMN AEATEIHHOCTH OCHOBHEIE 3aKOHBI
¢Gu3NKH, XMMHH, HayK 0 3emiie H GHOJIOTHH, IPHMEHATH METOABI MaTeMaTHYECKOTO aHAIH3a U
MOJZICIIUPOBAHKs, TEOPETHUYECKHX M 3KCIIEPHMEHTAIBHBIX HCCIEHOBaHU, MpHoOpeTaTh HOBEHIS
MaTeMaTH4YeCKHE U €CTECTBEHHOHAYYHBIE 3HaHUA, HCIIOIB3ysl COBpEMEHHEIE 00pa3oBaTeNIbHbIE 1
HHGOpPMalMOHHBIE TEXHOJIOTHH;

OIIK-6.1 Hcnone3zyer B npodeccHOHANbHOM AeATeIbHOCTH OCHOBHEIC 3aKOHBI (H3HMKH,
XUMHH, HayK 0 3emiie ¥ OHOIOTHH

ITo paspeny: «KadecTBeHHBII aHAJIH3»:
1 OcHOBHBIE IPUHIUIILI KAYECTBEHHOT'O aHAIH3A.
2 Oco6eHHOCTH aHAMTHYECKUX peaKIuii ¥ ClIOCOOBI UX BBIIOJHEHHUS.
3. Makpo-, MEKpO-, TOYMHKPO- H YJIbTPaMUKPOaHAIIH3.
4 JIabopatopHoe 000pyIoBaHUE U TEXHHUKA MOTYMHUKpPOAHAJIN3a.



5. CoBpeMeHHbIE THITHI KJIaCCHPUKALNYA KATHOHOB AHHOHOB.
6.  OcHOBHBIE KaYeCTBEHHEIE PEAKIIHH KATHOHOB 1 aHHMOHOB.

OIIK-6.2 [lpuMeHs€T METOABI MATEMAaTHYEeCKOr0 aHAIM3a M  MOACIMpPOBAHHUS,
TEOPETHYECKHUX U DKCIIEPAMEHTAILHBIX HCCIE0BaHMIA

IIo paspeny: «KosndecTBeHHBIH aHAIN3»:
1 IIpenqMeT 1 MeTOABI KOJMYECTBEHHOTO aHAJIN3A.
2 CoBpemeHnHas Kiaccu(UKaIHMI METOAOB KOJIMUYECTBEHHOIO aHAIM3a.
3. XHMHYECKHEe METOABI aHAJIN3A.
4 TouHOCTE ananMTHYECKHX HU3MepeHuit. MeTponormyeckas OCHOBa KOHTPOJIS
pe3yJIbTaTOB aHaIH3a.

5.  JlaboparopHoe 060pynOBaHHe B KOJMYECTBEHHOM aHAJIHU3E.

6. I'paBuMmeTpudeckmii anams. IlomroToBka BelecTBa, BHIOOpP BEIHYHHEI
HaBeCKU. PacTBOpeHMe aHATTU3UPYEMOTI'O BEIIECTRA.

7. VYcnoBus OCaXACHHA, (QUIBTPOBaHHE, BHICYIIMBAHHWE M IIPOKATMBAHKE
ocazaka. I'paBumMeTpudeckuii ¢paktop. Pacuérsl B rpaBUMETPHYIECKOM aHAIH3E.

8.  OO6BEMHBIE (TUTPUMETPHUIECKHE METOIEI aHAJIM3A).

9.  IlpuHIuN THTPHMETPUUECKUX METONOB aHAN3a U 00J1aCTh UX MPHUMEHEHHA.

Croco6bI IPUTOTOBIIEHNSI CTAHAAPTHBIX PaCTBOPOB.
10. BeryucneHue B THUTPUMETPHUH.

OIIK-6.3 cmoco6en nproOpeTaTh HOBBIE MATEMATHYECKHE M €CTECTBCHHOHAYYHBIE 3HAHHU,
HCIIONB3Ysl COBpEMEHHBIE 00pa3zoBaTeIbHble U HHPOPMAIIMOHHEIE TEXHOJOTHH

11. HM3smepurenpHas NOCyAa, NpUMeHseMas B OOBEMHBIX MeTOHax aHAJK3a.
IIpyHLMIIEI IPAMOrO, KOCBEHHOTO M 00paTHOI'O THTPOBAHHA.

12. Metoap! onpeneneHus TOYKH 9KBHBAICHTHOCTH.

13. CymHOCTh KHCIIOTHO-OCHOBHOI'O THTPOBAHHS.

14.  HMunuxaTopsl KUCIOTHO-OCHOBHOI'O TUTPOBaHHMS.

15. Kpussle TuTpoBanus. Beibop unaukaropa.

16. TIlpumMepsl HCHONB30BaHMS  KUCIOTHO-OCHOBHOH  THTPHUMETPHH A
OIpeZieICHNs] Pa3IMYHBIX BEIIECTB.

17.  OxucnuTensHO-BOCCTAHOBUTEIHHOE THTPOBaHUE (PEIOKCHMETPHA).

18. Hampasnenue npotexanust OBP.

19.  OxucnuTenbHO-BOCCTAaHOBUTENbHAS aKTHBHOCTD BEIIIECTB.

20. OxucnuTeNbHO-BOCCTaHOBUTENbHBIE IOTEHIMANLL YpaBHeHHe HepHcra.
BosmoxnocTs uenonssoBanus OBP i KoIM4ecTBEHHOTO ONpeielieHNs BEIEeCTB.

Ipumeps! PENOKCHUMETPUH: [IepMaHIraHATOMETPHA, IUXpOMaTOMETPUS,
fonoMeTpusi.
21. MHpWKaTOpBl OKCHUCIHMTEIHHO-BOCCTAaHOBUTENHHOIO THTpoBaHUA. KpuBhbie
TUTPOBAHU.

22. KomnnexcoHoMmerpudeckoe THTpoBaHHe. CyIIHOCTh METOAa, OCOOSHHOCTH
HICIIOJIB3YE€MBIX TUTPAHTOB.



23. XenarooOpasyromue  MHAUKATOpEl. CHocoOBl  XemaToOMETPHYECKOro
tuTpoBaHuA. OnpeneneHue obmei KECTKOCTU BOJBIL.

OIIK-8 CnocofeH wucnons30Bath MeToApl cOopa, 00paboTkH, cHcCTeMaTH3aUHEH H
IpeJICTAaBIeHAs] 1OJIeBoi W JabopaTopHOif WHGpOpManuMH, ITPUMEHATH HaBBIKM PpaboThl C
COBpPEMEHHBIM 000py/I0BaHUEM, aHAIU3HPOBATH ITOJyYEHHEIE PE3yIbTaThL

OIIK-8.1 Ucnonp3yer Metonsl cOopa, oOpabOTKH, CHCTEMaTH3aIMH M NPEACTaBICHUS
nmoneBo# u naboparopHoit mHbpOpManun

IIo pazpeny: «@Puznko-xuMHYeckne H pusndeckue (HHCTPYMEHTANIbHbIE)
MeTOABI AaHAJH3A»:
1. 3HaueHUE WHCTPYMEHTAJIBHEIX METOAOB aHalin3a, MX MPEUMYIIECTBO.
Knaccudpukanus ¢GU3NKO-XUMHUYeCKMX M (U3MYEeCKHMX METOJOB aHallu3a.
Onruyeckre MeTonbl aHaimu3a. (OCHOBHOH 3aKOH CBETOITOTJIOIIEHMS (3aKOH
Byrepa-Jlam6epTa-bapa).

2.  OOTOKONOPUMETPHSL.

3.  Krnaccudukanms METOHOB.

4. Meron kammbpoBouHoro rpaduka. OmnpeneneHue HEKOTOPHIX HOHOM
Mertauia (meau, xenesa I1II, mapranuna IT) B pacTBope.

5. CymHOCTH CHeKTpOpOTOMETPHYECKOTO0 aHaiW3a M  o0lacTh  ero
OpUMEHEHHUS.

6. DU3NKO-XUMHYECKHE METOABI aHAIN3A.

OIIK-8.2 IIpumensieT HaBHIKA pabOTEI ¢ COBPEMEHHBIM 000pyOBaHHEM M aHATH3HPOBATh
HONTyYeHHBIE PE3Y/IbTaThl

7.  Pedpaxromerpusa. CynHocth MeToAa, o0nacTs NMPUMEHEHHs, alllaparypa,
IIPUHIIMIT JEeHCTBHS.
8.  IloreHumomerpudeckuii anHanmu3. CymHOCTH MeTOAa, o00JacTe €ro

OpUMEHEHHUsA, INpUMEHseMas  anmapatypa, HOHCENEKTUBHBIE  DIIEKTPOJEI,
NOTeHIHOMeTphl. [IpuMeps! MCIONb30BaHUs NOTCHIMOMETPUH A ONpEHeIcHUI
COJZIEpKaHUs pa3IMYHBIX HOHOB B pacTBOpE.

9.  Xpomarorpabuueckuii aHanm3. Kinaccudukaliys METOZOB XpoMaTorpaduu.
XKugroctHas ancopOurOHHAs XpoMaTorpadus.

10. PacrpenenurensHas ra30-XKUAKOCTHAS XpoMaTOrpadus.

11. JXuaxocTHas pacmpejeuTeNbHas XpoMaTorpadus.

12. PacmpenmenurensHas XxpoMmarorpadus Ha Oymare.

3.1.2. TecThl

Tecmpl 01 OyeHKU KOMNEemeHYuu.

OIIK-2 CnocoGeH MpUMEHATh MPHUHIUIEI CTPYKTYPHO-(PYHKIMOHAIBHOH OpraHHM3alliH,
HCIIONB30BaTh (JU3HOTIOTHYECKHAE, IUTONOTHYECKHe, Ouoxummudeckue, 6nodu3udeckne METOABI
aHaNk3a U1 OLICHKH M KOPPEKIMH COCTOSHMS XABBIX OOBLEKTOB M MOHHTOPHHTA CpeAbl HX
obuTaHus:
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OHK-2.1 npuMeHseT NPUHOAIE CTPYKTYpHO-GYHKIMOHAIRHOH OpraHM3auud JUif
H3y4eHHA OHONOrMIeCKHX 00BEKTOB H OLUCHKH COCTOAHHUS JKUBEIX CHCTEM

OIIK-2.2 HCIONB3yeT  (U3HONOTHYECKHMe,  NUTONOTHYCCKHE, OHOXHMHYECKHE,
Ouodu3nyeckre METOJBI aHAIW3a JUIs MOHWTOPHHTA M KOPPEKIMH Cpebl OOMTAHMS JKHBBIX
00BEKTOB

OIIK-6. CiocoGeH ucnonb3oBaThk B IpodeccHOHaNbHO AeATEeNEHOCTH OCHOBHEIE 3aKOHEI
(U3HKH, XUMHH, HayK 0 3eMiie U GHOJOTHH, IPUMEHATh METOABI MAaTEMATHYECKOTO aHAIHU3A H
MOXENHPOBAHNS, TEOPETHYSCKUX H SKCIEPIMEHTANBHBIX HCCIEeNOBaHMH, MpHOOpPETaTh HOBEIC
MaTeMaTHYEeCKHe W €CTeCTBEHHOHAayYHbIe 3HAHUS, UCITIOJB3Ysl COBpEMEHHEIC 00pa3oBaTeNbHEIC H
HH(OpMaMOHHEIE TEXHOJIOTHH,

OIIK-6.1 Hcnonp3yer B mpodheCCHOHANBHOH AEATENFHOCTA OCHOBHBIE 3aKOHBI (PHM3HKH,
XUMHMH, HayK O 3eMJic U OUOJIOruu

OIIK-6.2 [Ilpumenser MeTOAbl MAaTEMAaTH4YEeCKOrO aHalW3a M MOJEIHPOBAHHUI,
TEOPETHYECKHX M SKCIIEPHMEHTAIBHBIX HCCIIEXOBAHUIT

OIIK-6.3 cnocobeH npuodpeTaTh HOBBIE MAaTEMaTHYECCKUE U €CTECTBCHHOHAYYHbIE 3HAHHU,
HCTIONB3YS COBPEMEHHEIE 00pa3oBaTebHEe H HHGOPMAHOHHEIE TEXHOIOTHH

OIIK-8 CrnocoGen wucnonp3oBaTh MeTOABl cOopa, 00pabOTKHM, CcHCTeMaTH3alHH H
IpelcTaBIcHAsS NONeBoi U JsaGoparopHoil wHbOpManuu, NpPHMEHATH HAaBBHIKM pPaboOTH C
COBpEMEHHEIM 000pyI0BaHHEM, aHAIU3HPOBATH OJTYYCHHEIC Pe3yJIbTaThl.

OIIK-8.1 Hcmombsyer Metoanl cOopa, oOpaboTku, CHCTEMaTH3alHM ¥ IIpeACTaBICHHSA
MOJICBOI ¥ TabopaTopHO# HHGOpMAIHH

OIIK-8.2 IIpumeHnsieT HaBBIKU pabOTHI ¢ COBPEMEHHBIM O0OPYAIOBaHMEM H aHAJIH3HPOBAThH
MIOTY9YEHHEBIE Pe3yNbTaThI

1. KauecTBeHHOI1 peakiueit Ha OpOMUI-UOH SIBIISETCS peaKLHs C:
1) KaTHOHOM KaJIbIUsA 3) xaTHOHOM HaTPHA
2) xatuoHOM cepebpa 4) KaTHOHOM >xeJje3a (2+)

2. Konnenrpanus nouos Pb?* B naceimennoM pactsope PbSOs (ITPppsos = 1,6 * 10°
%) paBHa:
1)1,26 « 10* 2)1,6-10% 3)0,8-10* 4)3,2+10*

3. Ha tutpoBanue 20 Ma pacTBOpa IHAPOKCHJA HATPUS HU3PACXOA0BAaHO 25 Ml
0,08 H pactBopa consnoit kuciaorel. Macca (1) menouu B 200 M 3T0ro pacrsopa
paBHa:

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

4, MonspHas KOHLEHTpalus OKBHBAJICHTAa pPacTBOpa CEpHOM KHUCIOTHI, Ha
tuTpoBaHue 10 MJT KOTOpOif M3pacxomoBaHo 12,8 M pacTBOpa rHAPOKCHAA KalHs
¢ koHueHTpanueit 0,1215 H, pasHa:

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

5. Tlpu ompeneneHHNW CcoAepXaHHMs HOHOB KaJllbIlUsd B pacTBOpe METOAOM
KOMIUICKCOHOMETPUYECKOTO  THTPOBaHHA  JUIA ONpeNieNIeHUus]  TOYKH
OKBHBAJICHTHOCTH MCIIONB3YIOT HHAHKATOP:

1) MeTHnOBBIH KpacHEIi 3) XxpoMOreH 4EpHBIi

2) Kpaxmail 4) dhenondranenH
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6. Tutp (r/mn) 0,2 H pacTBopa oprodochopHOii KUCIOTHI paBeH:

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

7. Tatp pacTBOpa T'HAPOKCHA KM C MOJSPHON KOHIEHTpauueH >KBHUBAJICHTa
0,1525 H nio cepHOii KMCIIOTE paBeH:

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

1) Kynona 3)JIam6epTta-byrepa-bepa

2) ®apanes 4)I'ecca

9. Onrtuyeckas IIOTHOCTh pPacTBOpa, HMMEIOMIEr0 MOJAPHBIA Ko3GuIueHT
ceeTomoromenusa 288 u MonApHyro KoHIeHTpamuio BemectBa 0,0025 mois/m,

H3MEpCHHAA B KIOBCTC TOJIII.II’IHOfI 1 CM, paBHa.
1)0,75 2) 0,72 3) 0,38 4) 0,49

10. PaccuuTath Maccy pacTBOpEHHOrO B MepHOii kosbe Ha 250 M1 cepoBozOpo/a,
ecym 20 M aToro pactBopa orrutpoBanu 0,1 H pactBopoM niepMaHraHara Kajius B
CepHO-KHCIIOM pacTBope. Pacxon TutpanTa coctasun 17,25 min

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

11. Tlpu ompeneneHHH COAEP)KaHMSI HOHOB KajibIlUs B PacTBOPE METOAOM
KOMILIEKCOHOMETPHUIECKOTO TATPOBAHUSA VIS OIIpeIeIICHUS TOYKH
SKBUBAJICHTHOCTH HCIIONB3YIOT UHIUKATOP:

1) MeTHIIOBBIN KpacHBIH 3) xpomoreH 4EpHBINA

2) KpaxMai 4) penondranenn

3.2. TunoBble 32 1aHNA 1JIA NPOMEXKYTOYHOH aTTeCTALMH

3.2.1. Bonpocs! Kk 3a4eTy

®opMupyeMble KOMIETCHIHUH:

OIIK-2 CnocoGeH NMpUMEHATh MPHUHIUIL! CTPYKTYPHO-GOYHKIHOHAIBHONK OpraHH3aldH,
HCHOJIB30BaTh (HU3HOJIOTHYECKHUE, [IUTOMOrHIeCKHe, GMOXUMIYIecKe, OHOMH3NIECKHE METObI
aHaM3a JUIS OIECHKH M KOPPEKIMH COCTOSHUSA XHBHIX OOBEKTOB M MOHMTOPHHIA CPEIBI MX
obuTaHug:

OIIK-2.1 mnpuMeHSeT NPUHUMIBI CTPYKTYPHO-GYHKIMOHATBHOH OpraHM3alliM JUId
H3ydeHHs OHOJOrMYeCKUX OOBEKTOB ¥ OLICHKH COCTOAHUS JKHBBIX CHCTEM

1. Uctopus pa3BUTHS aHAIUTAYECKOA XUMUU.
2. Knaccuduxaiys METOAOB aHAIM3A.
3. XuMHI4YeCcKoe paBHOBECHE B I'€TEPOr€HHBIX CUCTEMAX.

OIIK-2.2  wucnonp3yeT  (pU3HONOTHYECKHE,  LUTONIOTHYECKHE,  OHOXHMHYECKHE,
OuoQU3HIeCKAC METOOBI aHAIN3a UI1 MOHHTOPHHTA M KOPPEKIMH CpEAbl OOMTaHMA >KHBBIX
00BEKTOB
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4. OcHOBHbIE NPUHIIMITE KAYECTBEHHOIO aHAIH3A.
5. ®uKcaHaEb.

6. CTanapTHbIE PaCTBOPBEL.

7. CTaHZapTU3NPOBAHHEIE PACTBOPEI.

OIIK-6 CnocobeH ucnonp30BaTh B NPOdECCHOHANBHOM IEATENBHOCTH OCHOBHEIE 3aKOHEI
bu3pKy, XUMuH, Hayk o 3emiie U GHOJIOTHH, MPUMEHITH METOABI MATEMATHYECKOTO aHAIN3A H
MOJIETMPOBAHHUSA, TEOPETHUUECKHX M 3IKCIIEPMMEHTAIBHBIX HMCCIEAOBaHMIA, IproOpeTaTh HOBEIE
MaTeMaTH4YeCKHE U €CTECTBEHHOHAYYHBIE 3HAHU, UCTIONb3Y COBPEMEHHEBIE 00pa3oBaTelIbHEIE U
uHGOpMaITIOHHEIE TEXHOJIOTHH;

OIIK-6.1 Ucnone3dyer B npodecCHOHANbHOH NEATENLHOCTH OCHOBHEIE 3aKOHHI (DH3HKH,
XVMMUH, HayK 0 3eMiie ¥ OHOJIOTHH

OIIK-6.2 IIpuMeHseT METOABI MATEMAaTHIECKOTO aHAIN3a K MOAETHPOBAHHS,
TEOPETHYECKHX M SKCIIEPHMEHTAIBHEIX HCCIIeTOBAHMI

OIIK-6.3 cnocobeH nprobperaTs HOBbIE MaTEMaTHIECKHE M €CTECTBEHHOHAYYHEIE 3HAHMA,
HCIIOJIB3Ys COBpPEMEHHBIE 00pa3oBaTenbHEle U HHGOPMaMOHHEIE TEXHOJIOTHH

OIIK-8 Crnocoben wucnons3oBaTh MeTOABI cOopa, 00palGOTKM, CHCTEMAaTH3alUd K
IpEeICTaBICHUA IONEeBOM M JaboparopHoif MHpoOpMaIMK, NPUMEHATH HaBBHIKM pPaboOTH C
COBpPEMEHHEIM 000pYIOBaHHEM, AHATTM3HUPOBATH MOJIYICHHEIC Pe3yIbTaThL.

OIIK-8.1 Hcmone3yer MeTtomsl cbopa, oOpabOTKH, CHCTEMATH3AMWM H IpPEeICTABJICHHSI
noneBoi u nabopaTopHoit HHpOpManUH

1. KomuiecTBeHHBIE METOIBI aHAIH3A.

2. I'paBuMeTpusL.

3. O0nEMHBIE METOLI aHAJIN3A.

4, Touka 3KBHBaJICHTHOCTH.

5. IlpuroroBieHue CTaHIAPTHEIX PACTBOPOB.

6. CymHOCTh TUTPUMETPHUYECKOTO aHAJIH3a.

7. OCHOBHBIE Pacu€Thl B TATPUMETPHH.

8. IlpuroroBieHHe CTaHOApTHEIX pPacTBOPOB M1  KHCIOTHO-OCHOBHOI'O
TUTPOBaHMAL.

OIIK-8.2 IIpumeHsier HaBBIKH pabOTHI ¢ COBPEMEHHBIM 000pYIOBaHHEM M aHAIM3HPOBATh
[IOJyYICHHBIE pe3yJIbTaThI

9. Ormpenenenue cofepXaHHUA KHUCIOTEL B pacTBOpe METOAOM IHPSAMOTO
THUTPOBAaHHUS.

10. OnpeneneHue copepaHHs THApaTa aMMHaka B pacTBOpPE BETESPUHAPHOTO
Ipernapara MeTooM OOpaTHOTO TUTPOBAHHUS.

11. Kpussie TUTpOBaHUA.

12. MeivKaTOpsl B TUTPUMETPHH.

13.0npenenenne kadecTBa BETEpHHAPHOrO Iperapara, COAEPKAIlEero MEpOKCHL
BOZAOPOJa, METOZIOM NIEpMaHIaHATOMETPHUH.

14. Ompenenenrie cofiep>kaHUs aKTHBHOTO XJIOpa B XJIOPHOM M3BECTH METOAOM
HOMMMETpUH.

15. Onpenenenue obmeii KECTKOCTH BOABI METOAOM KOMILIEKCOHOMETPHUH.
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16. OmnpeneneHue cofep kaHusd HOHOB KaJlbIUA M MarHus B pacTBOpe.
17. Onpenenenne coaepKaHus HOHOB MeI B pacTBOPE (POTOKOIOPUMETPUIECKUM
METOZ[OM.

4. METOANYECKHUE MATEPHAJIGI, ONPEAEJISIIOUIUE
ITPOIIE/YPHI OEHUBAHUS 3SHAHU, YMEHWI 1 HABBIKOB
M OIIBITA NESTEJIHbHOCTH, XAPAKTEPU3YIOIUX 3TAIIBI
®OPMHUPOBAHUSI KOMIIETEHIIWIA

Kputepun  OlLICHUBaHUS 3HAHHUI OGY JAOUHUXCa IpH  IPOBEACHHUH
KOJIJIOKBAYMA.

e OTMeTKAa «OTJAHYIHO» - 06}"‘13}01111/1171051 YETKO BBIpAXaeT CBOIO TOYKY
3peHHA 110 pacCMaTpUBacMbIM BOIIPOCaM, IIPHBOAA COOTBECTCTBYIOIITHC ITPUMEDEI.

¢ OT™MeTKA «Xopoio» - 06y‘IaIOIIIHﬁCﬂ JOITyCKaeT OTACIIbHBIC IIOrPEHIHOCTH
B OTBETE

o OTMeTKA «YJOBJETBOPUTEJNBHO» - OOydJatomuiics OGHapyKXHBaeT
1Ipo0Oesl B 3HAHUSIX OCHOBHOIO y4eOHOT0 M HOPMaTHBHOTO MaTepraa.
e OTMeTKa «HEYJAOBJETBOPUTEIBHO» - oOOydaromuiicas oOHapyXuBaeT

CYLIECTBEHHBIE MpPOGENsl B 3HAHMAX OCHOBHBEIX IIONIOKEHHH UCIHIUIMHBL,
HEyMEHHE C TIIOMOINBIO0 IIperojaBarellsl IONyYHTh MPaBHIBHOE PEIICHHE
KOHKPEeTHO! IIPaKTHYECKON 3a1a4H.

Kpurepun _ OLICHUBaHUA 3HaHUP  0oOyYalolMXCS TpHA  IPOBEINCHUH
TECTHPOBAHHKA

Pe3ynbTaT TECTUPOBaHHS OLEHMBACTCsS IO MPOLIEHTHOW INKane OLEHKH.
KaxgoMy o6ydaromeMycst MpeajiaraeTcs KOMIUIEKT TECTOBBIX 3alanuii u3 5
BOIIPOCOB:

oOTMeETKA «OTJMYHO» — 5 NIPABWIBLHBIX OTBETOB.

¢OTMeTKA «X0pOoI1Io» — 4 NPaBIWIEHEIX OTBETOB.

¢OTMeTKA «yAOBJIETBOPHUTEJBHO» — 3 TIPaBUJIBHBIX OTBETA.
eOTMeTKA «HEYJOBJIETBOPHTEIbHO» — MEHEE 2 IPABUIIBHEIX OTBETOB

Kpurepuu 3HaHuii IpU IPOBEICHUH 3aYeTa.

eOneHKa «3aYTeHO» JOJKHA COOTBETCTBOBAThH IapaMeTpaMm JO0OH u3
TIOJIOKUTETHHBIX OTMETOK («COTIMYHOY, KXOPOLIOY, «yXOBIETBOPUTEIBHO).

e OueHKa «He 3a4YTeHO» JIOJDKHA COOTBETCTBOBAThH IIapamMeTpaM OTMETKH
«HEYIOBIICTBOPUTEILHOY.

e OTMETKA «OTJIHYHO» — BEIIOJNHEHB Bce BHABI Yy4eOHOH paGoTHI,
IpefycMOTpeHHsle  y4eOHBIM  TmaHoM.  OOydarommiics — JEMOHCTPHpYET
COOTBETCTBHE 3HAHMI, YMEHHUH, HABBIKOB MIPUBEACHHEIM B TA0IMIAX MIOKa3aTeNsM,
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ollepupyeT NpuoOpEeTeHHbBIMH 3HAHUSAMY, YMEHHUSIMH, HABBIKAMU, NPHMEHAET UX B
CHTyalldsiX IIOBBIIIEHHOH cloXHOCTH. IIpm 3ToM MOryT OBITH JOIYIIECHBI
HETOYHOCTH, 3aTPYJHEHHs IIPH aHATMTHYECKHX ONEepaluixX, IepeHoce 3HAHMH W
YMEHUH Ha HOBBIE, HECTaHJAPTHBIE CUTYAIIVH.

¢ OTMeTKa «XOpOINO» — BHIIOJHEHE BCce BHABI y4eOHOH paboOTEHI,
IpeqyCMOTpeHHble  y4eOHBIM  mmaHoM. OOywaronmiics  JeMOHCTPUpPYET
COOTBETCTBUE 3HAHUI, YMEHHNH, HABEIKOB MPUBEACHHEIM B TaOIHIaX MMOKA3aTelsaM,
ollepupyeT NpHOOPETCHHBIME 3HAHUSMHU, YMEHHSMHU, HaBBIKAMH, IPUMEHAET UX B
CTaHJApTHBIX cHUTyarusax. [Ipu sToM Moryr OBITE HOITYIIEHBl HE3HAYHTEIIHHBIE
OIINOKY, HETOYHOCTH, 3aTPyAHEHHUSI MPH aHATUTHYECKHX ONepaIuiaxX, IepeHoce
3HaHUH 1 YMEHUH Ha HOBbIE, HECTAHAAPTHBIE CUTYAIHH.

® OTMeTKA «YIOBJIETBOPHTEJILHO» — HE BHITOJIHEH OAWH MK Oojiee BULOB
yuyeOHOI paboThl, TpPeIyCMOTPEHHBIX Y4eOHBIM IUaHoM. OOyudarouruiics
NEMOHCTPHPYET  HENOJHOE COOTBETCTBHE  3HAHWM, yMEHHI, HAaBEIKOB
IOpHBEIEHHEIM B TaONHIlaX MOKa3aTelsM, AOMYCKAIOTCS 3HAYUTENBbHbBIE OMIMOKY,
IpPOSABISIETC YacTHYHOE OTCYTCTBHE 3HAHUW, YMEHMH, HABBEIKOB II0 pAny
nokazarejeif, obydJaromuiics WCIBITHIBAET 3HAYMTENbHBEIE 3aTPYOHEHUS TIPH
OTIEpUPOBAHUH 3HAHUSAMHU U YMEHHSIMH MPH UX MTEpeHOCe Ha HOBBIE CUTYAL[MH.

e OTMeTKa «HEYAOBJIETBOPHTEIbHO» — HE BBHIIOJIHEHB BHIBI
y4eOHOH paboTBl, MpeaAycCMOTpeHHble Y4eOHBIM IUTaHOM. JleMOHCTpHpyeT
HETOJIHOE COOTBETCTBUE 3HAHUM, YMEHHWH, HaBBIKOB IpHUBEJEHHBIM B Tabimmax
HoKa3aTejiei, MOMyCKAlOTCA 3HA4YUTENbHBIE OIIMOKH, IMPOSBIAETCS OTCYTCTBHE
3HaHUHM, yMeHHil, HaBBIKOB IT0 OoJbHIEMY pAxy NoKasaTelied, oOydaromuics
HCIEITHIBAET 3HAYUTENbHBIE 3aTPYOHEHHS I@PH OINEPUPOBAHHU 3HAHUAMH U
YMEHHUSMH MPH UX IIEpeHOCe Ha HOBBIE CUTYaI[UH.

5. JOCTYITHOCTH Yl KAYECTBO OFPA3OBAHMS JIISI JINI C OB3

Ilpy  HeoOXOOWMOCTH HHBAIMAAM H JHIaM C  OrpaHHYeHHBIMA
BO3MOXXHOCTSMH  37I0POBBS IPEIOCTAaBIISIETCS JOIIOJIHUTENIBHOE BpeMs it
IIOZIOTOBKY OTBETa Ha 3a4YeTe.

IIpy npoBemeHUH TPONUEHNYpPhl OLEHHBaHHA Ppe3ylNbTaTOB OOydeHHA
WHBAIHIOB M JIAI C OrPaHMYEHHBIMH BO3MOXHOCTSMH 3I0pOBbS MOLYT
UCIIONIE30BaThCs COOCTBEHHBIE TEXHUIECKHE CPE/ICTBA.

Iponexypa OICHWBaHUSA pE3YJNbTaTOB OOy4UeHHS MHBAIHMAOB M JHI[ C
OTpaHUYEHHBIMH BO3MOXXHOCTSIMH 3OPOBBS IO JUCHUIUIAHE IIpelycMaTpHUBacT
npenocrapieHye nH(popManuu B ¢popMax, afanTHPOBAHHBIX K OTPaHUYEHHUSIM HX
3JTOPOBBS M BOCTIPUATHS HHPOPMAITHH:

— B ITIe9aTHOH ¢opMe YBEeIMUEHHEIM MPUPTOM,

JUts i ¢ HapyIIeHUAMHU 3peHus:
— B (popMe NMEKTPOHHOI'O NOKYMEHTA.

— B IIe4aTHO# dopme,

JIHL ¢ HapyIIEHUIMH CIyXa:
At un 124 TyX — B (hopMe BJIEeKTPOHHOTO AOKYMEHTA.

Jns nun ¢ HapyIIeHUsIMH — B IleyaTHOH (opme, anmapara:
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l OIIOPHO-ABUIaTEJIbHOI'O anIiapara l —B Cl)OpMe IJICKTPOHHOI'0O JOKYMCHTA.

Ilpy TpoBeeHHM NPOLEAYPHl OLEHUBAHHA PE3yNbTaTOB  O0yqeHHs
UHBAIMIOB M JIMI[ ¢ OTPAaHUIECHHBIMUA BO3MOXHOCTAMM 3J0POBBS MO JUCLIUIUIHHE
obecreunBaeT BHIIOJHEHHWE CIEAYIONIMX JONONHUTENBHBIX TpeOoBaHMH B
3aBHCHMOCTH OT MHAMBHAYAJIBHBIX OCOOEHHOCTEH, 00ydaromuxcs:

a) HMHCTPYKUMSA IO TOPAAKY NPOBEAEHMS NPOLENYPHl OLEHUBaHUSA
IIpeloCTaBAAeTCA B JOCTYHOM (popMe (YCTHO, B TUCEMEHHOH dopme);

6) nmocTynHas (opMa MpPEeAOCTaBICHWS 3afaHUil OIEHOYHEIX CPEACTB (B
NedaTHOH ¢opMe, B IedaTHOW (opMe YBeNMHUeHHbIM mpudrToM, B Qopme
5€KTPOHHOTO JJOKYMEHTa, 3aaHus 334U THIBAIOTCSA IPENojaBaTesieM);

B) JOCTymHasi (popMa IpefOCTaBIECHUA OTBETOB Ha 3ajaHus (IMCBMEHHO Ha
GyMare, HaOOp OTBETOB Ha KOMITBIOTEPE, YCTHO).

Tpy HEOOXOAUMOCTH ISl O0YJAIOINHUXCS C OrPAHMYECHHBIMUA BO3MOXHOCTAMU
370pOBbS U MHBAJMAOB IPOLEAypa OLICHHBAHUA pPe3ylNbTaToOB OOydYeHHs IIO
IYMCLUILUIMHE MOXET MIPOBOAUTHCS B HECKONBKO 3TAIlOB.

INpoBesieHre MpoOLEAypHl OLEHUBAaHUs Pe3yNbTaTOB OOy4YeHHs WHBAIUIOB U
NI € OrpaHWYEHHBIMH  BO3MOXKHOCTSMM  37I0pOBb  JOHyCKaeTcd C
HCIIOJIb30BAHMEM JTUCTAHIHOHHBIX 00pa30BaTeNbHBIX TEXHOIOTHIA.
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AnHoTanus pa6odeii nporpaMmMn1 0 AUCHUIIHHE
51.0.9.2 «AranurnvecKas XUMHS»
YpoBenb Boicmero oopazopannss BAKAJTABPUAT
Hanpasaenne noarorosku 06.03.01 Buosorus
IIpoduns I'eHeTHKA JKHBOTHBIX
®opma 00yueHus ouHas

Ilensb ocBoeHHs AMCHHIUIAHBI: JaTh CTYAEHTaM 3HAaHMA, Kacalollrecs GOpMHUPOBAHHSA ICIBHOTO
HAay4YHOTO0 MHPOBO33PEHHA, BKIIOUAIOLIETO AaHATUTHYECKYIO XHMHUIO KaK HEOTHEMIIEMYIO YacThb KYJIBTYpBI,
a TaloKe HAYYHTh CTYJEHTOB aHAIM3HPOBATH YCJIOBHA XMMHYECKHX 3a/1a4, BEIOMpaTh METO/IbI PELIICHHS
TPOBOJTUTH AHAJIM3 TONYYEHHBIX PE3yJIBTATOB.

Mecto aucoumInHbl B y4yeOmom maame: B1.0.9.2, mucimmimHa o00sa3aTenbHOM dacTH,
ocBauBaeTcs B 2-M ceMecTpe.

TpeGoBanna K Ppe3yJbTATAM OCBOCHHA [JMCHUIUIMHBI: H3YYCHHE JAWUCLMIUIMHBL JOJDKHO
chopMupoBaTh ciremyromue komneTerium: OITK-2, OTTK-6, OITK-8

OIIK-2 CrhocofeH INpHMEHATb HPHHUMIB CTPYKTYpHO-(GYHKIHOHAIBHON  OpraHM3aliiy,
UCTIONB30BaTh (VH3MONOTHYECKUE, UTONOTHYeCKHe, GCHOXMMHYECKHe, OHOhH3NYeCKHEe METOABI aHAIM3a
JUI OLICHKH M KOPPEKIMH COCTOSHHUSA XKUBBIX OOBEKTOB H MOHHTOPHHTA CPEJIBI MX OOUTAHHS:

OIIK-2.1 mnpHMeHseT NPHHLMIBI CTPYKTYpHO-(QYHKLUHOHAJIBHON OpraHu3aluy JUIi H3Yy4eHHS
6uoorHYecKHX 0OOBEKTOB H OLIEHKH COCTOSTHHS AKUBBIX CHCTEM

OIIK-2.2 wucnome3yeT (HU3NONOTHYECKHE, LMTOJIOTHYecKHe, OMoxummueckue, OGuodusuveckHe
METO/IbI aHAJIM3a TSI MOHUTOPHHTA H KOPPEKLMH Cpe/ibl 0OHTaHHs )KUBEIX 0OBEKTOB

OIIK-6. CnocoGeH Hemonp30BaTh B NPOeCCHOHANBHOM NeATENHHOCTH OCHOBHBIE 3aKOHBI (DH3HKH,
XMMHH, HayK O 3emiie ¥ OHOJIOTHH, IIPUMEHSTh METOABl MAaTEMATHUECKOrO aHAINW3a H MOJECIMPOBAaHU,
TEOPETHYECKHX M 3KCHEePHMEHTANBHBIX HCCIIECAOBaHHH, NpUoOpeTaTh HOBHIE MaTeMaTH4YeCKHE H
€CTECTBEHHOHAYYHBIE 3HAHWA, HCIONB3ys COBpeMeHHble obpa3opaTtenbHble H MH(OpMAIMOHHEIE
TEXHOIOTHH;

OIIK-6.1 Hcnonesyer B npodeccHOHANBHOM ReATEBHOCTH OCHOBHBIE 3aKOHBI (DH3HKH, XMMHH,
Hayk o 3emne u 6Hoornu

OITK-6.2 TlpumeHseTr MeTOABl MATEMATHYECKOTO aHANHM3a ¥ MOJC/IMPOBAHHA, TEOPETHUECKHX H
9KCIIEPUMEHTAIIbHBIX HCCIICA0BAHUI

OITK-6.3 criocobeH npuHOOpeTaTh HOBBIE MATEMAaTHYECKHE M €CTeCTBCHHOHAYYHBIC 3HAHHS,
HCTIONB3Y COBpeMeHHbIe 00pa3oBaTe/ibHble 1 MH(POpMALHOHHbBIE TEXHOIOTHU

OIIK-8 CriocoGeH HCMONE30BaTh METOAbl cOopa, 06paboTkH, CHCTEMATH3AIMH H MPENCTaBICHHA
noneBoil U nabopatopHoil MHGOPMAIMK, IPAMEHATh HABBIKM paGOTHl C COBPEMEHHBIM 000pyIOBaHUEM,
AHAJTH3HPOBATH MOJy4YEHHBIE pe3yJIBTATHL.

OIIK-8.1 Ucnone3yer MeToabl c6opa, o6paboTKH, CHCTEMAaTH3ALMH H IPEACTABICHHUS TOJEBOM H
naboparopHoii nHGOpMaLHI

OIIK-8.2 IlpuMeHseT HaBBIKH paboOTBl ¢ COBpPEMEHHHIM 00OpyJOBaHMEM M aHAIH3HPOBATH
MOJTy4YCHHBIE Pe3yNIbTaTh]

Kparkoe cogepkanne ANCHUIIAHLL: 3aJaud aHAMUTHYeCKOH XHUMHH. OCHOBHBIC NPHHLMIIBI
Ka4eCTBEHHOro aHanu3a. OCOGEHHOCTH aHATMTHYECKMX PeakLuil U CriocoObl MX BHIMONHEHHI. Makpo-,
MHKpO-, TIONYMHKpO- M  ynbTpamukpoaHanus. JlaGoparopHoe o6opyaoBaHME M TeXHHMKa
MOMyMMKpOaHaIm3a. IIpeaMeT W MeToasl KONMMYecTBeHHoro aHaiumsa. CoBpeMeHHas Kiaccudpukanus
METO/IOB KOJHUYECTBEHHOTO aHATN3a. XUMHYECKHE METO/BI aHaIn3a. OKHCIINTEIbHO-BOCCTAHOBHTEIbHAN
AKTUBHOCTh BemlecTB. OKMCIIHTEIbHO-BOCCTAHOBUTENBHBE MOTEHLManbl. YpaBHeHme HepHcra.
BosmoxkHoCTh  mcmosib3oBanuas OBP  mna  konwyecTBEHHOro ompejieneHns BelnecTs. IIpumepst
PeIOKCHMETPHH: IepMaHIaHaTOMETPH, AUXpOMaTOMETpHs, HonomeTpusa. MHAMKaTOpEl OKCHCIUTENBHO-
BOCCTAHOBHTEJILHOrO THTpoBaHMA. KpuBsie THTpoBaHHA. KOMIUIEKCOHOMETPHYECKOE THUTPOBAHHE.
CyIIHOCTB MeTOAa, OCOOEHHOCTH HCIOJIb3YEMBIX THTPAaHTOB. 3HAYEHHE WHCTPYMEHTAIBHBIX METONOB
aHanu3a, Ux npeumymecteo. Knaccubukauua (U3HKO-XMMHYECKMX M (PH3MYECKHX METOLOB aHAIH3A.
Onruyeckne MeTodsl aHanu3a. OCHOBHOH 3akoH cBeromornomieHus (3akoH Byrepa-JlamGepra-bepa).
®ortokonopumerpus. Knaccuduxauus meronos. Metoz kamuGposouHoro rpaduka. CymHOCTE METO/A,
obllacTe MPUMEHEHHUA, annaparypa, NPHHIHI JCHCTBHI. [MoTenupoMeTpuyecKHii aHanu3. CyIHOCTB
MeToma, o0NacTh €ro NPUMEHEHHS, IpUMeHseMad ammaparypa, MWOHCEJIEKTUBHEIE 3JIEKTPOJEL,
NOTEHIMOMETPEL.  [IpUMepsl  HCIONB30BaHMA IOTCHUMOMETPHH I ONpeJeNeHus CoAepxKaHus



pasTMuUHBIX HOHOB B pacTBope. Xpomarorpaduteckudl —aHanuM3. Knaccugukauus MeTOIOB
xpomarorpaduu. JKunkoctHas ajgcopOiuyoHHas xpomarorpadus. PacnipeienuTenbHas ra3o-KuAKOCTHA
xpomatorpadus.  JKupkocTHas  pacmpejeNMTENBHas  Xpomarorpaus.  PacnpepenuTenbHad
xpomatorpadus Ha Gymare. '

OG1Ias TPYA0EMKOCTb JUCHAILIHHDI: 2 3a9THbIC eAMHULEI (72 gaca).
HTorosslii KOHTPOJAbL N0 AUCUHILVIHHE: 334ET



