uru-ua&lc CTBO CC)
[lokymeHT nonnmcw&ocmw 3NeKTPOHHOM NOZTNCHIO

NHbopmaumsa o Bna %IepaﬂBHoe rocynapcrj
®WNO: Cyxunmnn Anekcanap AnekcaHaposuy

[lomxHocTb: Hpop?KTopﬁgﬁ#}%ﬂ@%I%wﬁalﬁgﬁny

1 TOCYIapCTBCHHBIN YHUBEPCHTET BETEPHUHAPHOM

[ata nognucanus: 13.0
YHUKanbHbI MPOrpaMMHbIA KIKOY:
e0eb125161f4cee9ef898b5de88f5c7dcefdc28a

BEICIIETO 0Opa3oBaHus

MEUIIUHBD)

BCKOTO X03s5iicTBa Poccuiickoii ®enepauuu
BCHHOE GI0/KETHOE 06pa3oBaTellbHOe yUpexKIeHre

YTBEPXIAIO

IIpopexTrop mo yueGHo-

BOCHHUTATENBHOM

pa60Te U Mot /o,uexcHoifI IIOJIUTHKE

A A. Cyxuuun

_(\‘_ X

S -
a0 = e

/
v

z’
4

25 nrons 2024 r.

Kadegpa Heopranunveckoii xumun u onoduzuku

PABOYASA TIPOI'PAMMA

«AHAJIMTRYECKASI XUMHU S»

10 AMCIUITIINHE

YpoBeHs BBICHIEr0o 06pa3oBaHus]

BAKAJIABPUAT

Hanpasienune noaroroexn 06.03.01 — Buojiorus

IIpodnas Buoskosorns
Ounas gopma 06yuenns

I'onx mavana noxgrorosku - 2024

PaccMmotpena u mpunsaTa

Ha 3aCeJaHuu Kadeapsl
«17» ampens 2024 r.
IIporoxomn Ne 13-04-23/24

3aB. kapenpoii

HEOPraHUYeCKOH XUMUH U OHO(GU3HKH

K.X.H., JOIIEHT
A.H.Baprimes

Cankr-IletepOypr
2024 .

LA
/<



1. IIEJIA 1 3AIAYM JACTIUTLIAHEI

OcHOBHas meJk JUCIHUILIMHGI IIPH TOATOTOBKE OGakxajlaBpOB BETECPHHAPHO-CAHHTAPHON
SKCTIEPTH3HI 3aKII0YAETCA B TOM, 4TO0HI JaTh CTYACHTaM 3HAaHMS, Kacaiomuecs (popMUpPOBaHHs
HEeIbHOTO  HAyYHOTO0  MHPOBO33PEHHS, BKIIOYAIOMIETO AHATHTHYECKYI0 XHMHIO  Kak
HEOTHEMJIEMYIO YaCTh KYIBTYpPHl, a Takke HAYYATh CTYJCHTOB aHAIM3MPOBaTh YCJIOBHA
XMMHYECKHX 3a]a4, BHIOMpaTe METOHbl pelleHUs M TIPOBOJUTH aHAIM3 IIONYYCHHBIX
Ppe3yJIbTaToB.

JIns JOCTHXEHUS TOCTABICHHOM e He0OX0IUMO PEIIUTh CIEAYIOIIHE 3aXa9H:

- U3yYEHHE TEOPETUIECKIX OCHOB aHATUTHIECKOH XMMUH;

- M3y4YeHHE OCHOBHBIX COBPEMEHHEIX METOJOB XHMHYECKOTO H (H3MKO-XHMHYECKOTO
aHaIN3a;

- mpuoGpeTeHne HAaBBIKOB PalOTHI Ha COBPEMEHHEBIX NpHOOpax, NpeAHa3HAYEHHBIX I
(HU3UKO-XUMHIYECKHX HCCIENOBAHUI H aHAIHN3a,

- IpHOGPETEHHE HABBIKOB CTAaTHCTHYIECKOH 06pab0oTKH IOMYYEHHBIX PE3YIIbTATOB;

- npHOOpeTeHNe HABHIKOB IIPOBEJICHHUS XMMHYECKHX SKCIEPHMEHTOB H PEaKkuuid, B TOM
qucne, A1 HACHTHUKAIMHA HEOPTaHUIECKUX BELIECTB, HCIONB3YEMBIX B KAUECTBE npenapaTOB
BETEPUHAPHO-CAHUTAPHOM 3KCIIEPTHREL.

2. IEPEYEHD IINIAHAPYEMBIX PE3YJIBTATOB OCBOEHMA 110
JACHUILIMHE (MO YJIIO), COOTHECEHHBIX C INTAHUPYEMbBIMH
PE3VJIBTATAMHY OCBOEHHSI OBPA30BATEJILHOM ITPOI'PAMMBI

KoMnerenuun o0ydaromerocs, popMupyeMbie B pe3yJIbTaTe 0CBOCHHS JUCIAILTNHB]
H3yveHne OUCIMIUIMHEI JODKHO CHOPMHPOBATE CICAYIOIINE KOMIETCHIIMH:
A) O6menpodeccuonansunie komnerennuu (OIIK):

OIIK-2 CrocoGeH npHMEHSTH TPHHIMIBI CTPYKTYPHO-OYHKIIHOHANLHOR OpraHH3aiuy,
HCIIONB30BaTh (PH3HOJIOIHYECKHE, IUTONOrHIecKUe, GHoxuMuteckne, OHopu3uIecKre METOIbI
aHaIN3a IS OIEHKH M KOPPEKIMH COCTOSHHS JKMBBEIX OOBEKTOB H MOHHTOpPHHIA CPeIBl UX
OOUTaHMS:

OIIK-2.1 mpuMeHser NPUHIMIEI CIPYKTYpHO-(QYHKIMOHAIBHON OpraHu3amuy g
H3y4cHHS OHOJOrHIecKIX 00BEKTOB | OLICHKH COCTOSHHUSA XMBBIX CHCTEM

OIIK-2.2  wucmomp3yeT  (H3UONOrHYECKHE,  IATOIOTHYCCKHE, OHOXHUMHYECKHE,
OHOdU3NIECKEE METO/bI AHAIM3a IV MOHHTOPHHTA H KOPPEKIMH CpeIbl OOMTAHMS JKHBBIX
00BEKTOB

OIIK-6. CnocobeH uCHONB30BaTh B NpOdeCCHOHATBHOH JESTEIBHOCTH OCHOBHEIC
3aKOHBI (DM3WKM, XMMHH, HayK O 3emie M OHONIOTHH, MPUMEHSITh METOABI MaTEMaTHYECKOro
aHaIM3a W  MOJCIHPOBAHUA, TEOPETHYECKHX M  OKCICPHMCHTAIBHBIX  HCCIICIOBaHU,
npuo0peTaTh HOBBIE MaTeMaTHYECKHE ¥ €CTECTBCHHOHAYYHBIE 3HAHUA, HCTIONbB3Ysl COBPEMEHHBIC
o0pasoBare/bHbIE H HHPOPMAIHOHHbBIE TEXHOIOTHH,

OIIK-6.1 Hcnons3yeT B mpodeCCHOHANBHON NEATENBHOCTH OCHOBHBIE 3aKOHBI (MM3MKH,
XHMMHH, HayK 0 3emie H 6HOIOrHH

OIIK-6.2 [IIpuMeHseT MeTOABI MATEMaTHYECKOTO aHauu3a W MOICIHPOBAHMA,
TEOPETHYECKUX U SKCIICPHMEHTAIBHBIX HCCIIE0OBAaHUI

OIIK-6.3 cmocobeH mnpuoOpeTaTh HOBBIE MAaTEMaTMYECKHE H €CTECTBCHHOHAYTHBIC
3HAHM#A, NCTIOJL3Ys COBPEMEHHEBIE 00pa3oBaTeNbHbe H HHYOPMAIMOHHBIE TCXHOJIOTHH

OIIK-8 CrocobeH HCIONB30BaTh METOABI cOopa, 0OpabOTKM, CHCTEMATH3alUM M
npeficTaBIeHUs ToneBod ® JabopartopHoif HHGOPMAlME, NPHMEHATh HABBIKH pPaGOTH C
COBpeMeHHBIM 000pYA0BaHUEM, AaHATM3UPOBATH ITOTyYeHHEIE Pe3YNIBTAThL.

OIIK-8.1 Hcmons3yer Metoabl cOopa, 0OpabOTKH, CHCTEMaTH3AHH M MPEACTaBICHUA
mosieBoi U naGoparopHoit nabopManuy

OIIK-8.2 IlpuMeHseT HaBBHIKH pabOTHI C COBpPEMEHHBEIM O00OpyJOBaHHEM H
AHAIM3UPOBATH OTyJEHHEIE PE3yIbTaThI



3. MECTO JMCIIHILTAHLI B CTPYKTYPE OIIOII

Juctummaa B1.0.9.2 «AHamuTHYeCcKas XUMHUL» SBISIETCS JUCITATIIHHOM 0043aTeIbHOMH
HacTH ()elepabHOrO rOCyqapCTBEHHOTO 0GPA30BATELHOIO CTaHjapTa BBICIIEr0 00pa3oBaHHS
o HarnpasneHuro moxroroBkd 06.03.01 Buonorus, mpodume Broskonmorus, KBaMpHKanms
(cTemens) BEIMyCKHEKA — "GakanaBp".

OcsanBaeTcs Bo 2 ceMectpe.

Ilpu o6yueHHH NUCHUILIMHEI «AHATHTHYECKAS XAMUAY HCIIONB3YIOTCS 3HAHUS U HABHIKH,
TIOMY4EHHEIC  CTYNCHTAMH IIPH OCBOCHHH IIKOJBHOTO YPOBHA XHMHMH. J[MCIMILTHMHA
«AHalATHYECKAs XHMHS» HBISETCA 6a3oBoM, Ha KOTOpPOH CTPOMTCA OGOJBIIMHCTBO
MOCNIEAYIOIUX AUCIUILINH, TAKHX KaK:

1) Oprannueckas u PU3KOILIONTHAS XMMHA.

2) Buonoruyeckas XuMus.

3) Berepunapuas gpapMakonorus.

4) Buogusuxka.

5) Xumus numy.

6) BeTepunapro-caHHuTapHas sKcepTH3A.

7) Be3omacHOCTE XU3HEAEATETEHOCTH.

4. OFbEM JIUCIUILINHEI “AHAJIUTHYECKA S XUMUS”

O6beM qUCHOMINIHEBI “AHAUTHICCKA XUMHUA”
A" 049HOI hopMbI 00yUeHnR

Bup yye6Hoit pa6oThI Bcero uacon CeMZe Ip
AynaMTopHbIe 3aHATHS (BCero) 34 34
B ToM yncrne:

Jlexuum, B TOM YnCIle HHTEPAKTHBHEIE

(bopMEI

Ilpaxtiaeckue 3ansTus (113), B Tom 34 34
YHCIIC MHTEPAKTUBHBIC (hDOPMEI, U3 HUX:

ITpakTH4Yeckas oAroToBKa 4 4
CamocTtosTennHas pa6oTa (Beero) 38 38
Bux npomexyTrodHoif aTrectamun (3aer, 3auer 3ager
9K3aMEH)

O6mas Tpy0eMKOCTh Yack! / 3aUeTHEIE

€IIMHUIIBI 72/2 7212
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6. IEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHUA 1JIA
CAMOCTOATEJBHOU PABOTHI OBYYAIOIIIMUXCSA 110 JUCHUILINHE

6.1. MeTroau4ecKHe YKa3aHUA JJIsl CAMOCTOSTEIbHOH padoThl
1.Pa6ouas TeTpaih [0 HEOPTAaHWYECKOM W aHATHTHYECKOH XHUMHHM: y4ue.-MeToj. mocobue it
crygeaToB 1 kypca ¢ak. Ber. MeA. H BeT.-CaH. ¢ak., Aai ¢ak. BET. M. O0YHO-3a09HON
(BeuepHeit) hopmel 06yuenns / A. H. Bapsimes [u ap.] ; CTIGIABM. - 4-e u3z., nepepab. u 101
- Cankr-Tlerep6ypr : CIIGTABM, 2017. - 112 c. - URL: hitps:/clck. W/ VWM86 (mata
obpamenms: 17.04.2024). - Pexum pocryma: g aBTopu3. moibsoparened Ob CIIGIYBM. —
TexcT: SNeKTPOHHBIH.

6.2. JIutepaTypa AJsi cCaMOCTOATEeNbHOH paboThl

1. AHauTHYecKas XUMAS : yuel.-MeTo. nocobue mma crya. 1 kypea ®BM, BC3, BOK, BEPHA
/ cocr. T. IL. JIynxo [u ap.]; CIIGI'ABM. - CII6. : Y3a-Bo CIIGI'ABM, 2016. -39 c. -
Komugectso — 200.
2. AHaTATHYecKas XUMHES : ydeGHO-MeToAMYecKoe nocodue aima ctyaeHToB I kypca ®BM, BCO,
BAK, BBPHA / cocr. T. I1. JIymko [u ap.]; CTIGTABM. - Cankr-IletepGypr :CII6OI'ABM, 2016. -
39 c.- URL: https:/clck.ru/R6xPh (nata o6parnesns: 17.04.2024). - PexxuM nocTyna: Juist
asropu3. monb3oBateneit b CIIGI'YBM. — TeKcT: 31eKTPOHHBII

7. IEPEYEHB OCHOBHQﬁ M JOIIOJIHUTEJIBHOM JIUTEPATYPHI,
HEOBXOJINMOM )11 OCBOEHUS JACIATL/IAHBI

a) OCHOBHAf JIMTEpaTypa:

1.Capraes, I1. M. Heopranudeckas xamus : yaeGHoe nocobue / I1. M. Capraes. — 2-e m3n,,
ucnp. u goin. — Cankr-IlerepGypr : Jlans, 2013. — 384 c. — ISBN 978-5-8114-1455-0. —
TexcT : anekTpoHHsIi // JIads ; 3nekTpoHHO-O0MOMHoTeyHas cuctema. — URL:
https://e.lanbook.com/book/36999 (mara oGpamenus: 17.04.2024). — PexumM gocTyma: it
aBTOPH3. MONb30BaTeNeH. — TeKcT: 3IeKTPOHHEIH.

2..Axmetos, H. C. O6mas u neopranmgeckas xumus : yae6nuk / H. C. Axmeros. — 8-e w3z,
crep. — Canxr-TlerepGypr : Jlanb, 2014. — 752 ¢. — ISBN 978-5-8114-1710-0. — Texer :
SNeKTpoHHE // JIaHs ; anexTpoHHO-6nbHoTedHas cucrema. — URL:
https://e.lanbook.com/book/50684 (nata oGpamenus: 17.04.2024). — Pexwum qoctyna: mns
aBTopu3. Ilone3oBareneii:— TeKCT: 3NEKTPOHHEIH.

0) nomoJIHATEIbHAS JIUTEPATYpa:

1. AxmeroB, H.C. JlaGoparopHbie Hu CeMHHapcKue 3aHATAS 0O oOmed wu
HeopraauMueckoll xuMuu [DIeKTpoHHEIA pecypc]: yde6. mocobue / H. C. Axmeros, M. K.
AsmszoBa, JI. M. Bagprmma. - 6-¢ m3m., crep. - CII6 : Jlame, 2014. - 368 c. Pexum
mocryma: http://e.lanbook.com/books/element.php?pll_id=50685. Kommuectso — 0 .Yuel.
nocobme. Jloctyn m3 DBC "Jlamp". (mara nocryma: 17.04.2024).— Pexum jocryma: Mt
asropms. ITonp3opareneii:— TekcT: 2MEKTPOHHBIH.

8. IIEPEYEHH PECYPCOB I/IH(I)OPMAI.II/IOHHO-TEJIEKOMMYHPIKAIIPIOHHOFI
CETU «MHTEPHET», HEOBXOJUMbIX 151 OCBOEHHIS AN CIIUITJINHBI
JI71si MOATOTOBKH K MPAKTHYECKUM 3aHSATHAM ¥ BEIIONHCHHS CAMOCTOATENEHOM paboThl
CTYHEHTHI MOT'YT HCIIONB30BaTh ciexytomue MaTepHeT-pecypcebr:
1. https://meduniver.com — Mexnauusckuit HHGOPMAITHOHHEIN CAHT.
2. http://vanat.cvm.umn.edu — Heopranudeckas 1 aHaIUTHYECKAd XHMHA YHHBEPCHUTET
Munnecota

DJIEKTPOHHO-0UOTHOTEIHbIE CHCTEMBI:

ObC «CIIB'YBM»

3BC «MznatennscTBO «JIaHbY

ABC «KOHCYJIBTAHT CTYICHTa)
Cupasouro-npaBoBag cucreMa «KoncynbrantlImocy

g 2R =




YHuBepcuTeTckas uHbopManuonnas cucrema «POCCH Sy
Honnotexcropas 6asa nanapx POLPRED.COM
Hayunas snexrponnas 6u6morexa ELIBRARY.RU
Poccuiickas rayunas Cets
. DHEKTPOHHO-OGubNHoTeuHas cuctema I0lib

10. Ba3a jaHHBIX MesK/1yHAPOIHEIX HHEIEKCOB Hay4HOro nurupoBanns Web of Science

11. TITomxoTexcToBas MEXIUCIHIUIMHAPHAA 6a3a NaHHEIX IO CENbCKOXO3SHCTBEHHLIM W
dkonormiecknM HaykaMm ProQuest AGRICULTURAL AND ENVIRONMENTAL SCIENCE
DATABASE

12. Dnexrponnsie KHHTH HM3aTeIBCTBA «IIpocnext Hayxu»
http://prospektnauki.ru/ebooks/

13. Kommexnus «Cembckoe  Xo3gitcTBO. Berepunapus» wm3marenscraa «KBagpo»
http://www.iprbookshop.ru/586.html

© %N o w

9. METOAUYECKHUE YKA3SAHUS JIST OBYYAIOIIUXCS IO OCBOEHUIO
JAUCHOUAITJINHBI
Meromngeckue pexoMeHmamwu s CTYACHTOB — 3TO KOMILIEKC pPeKOMEHIANWil wu
PasbACHEHMH, IIO3BOIAIONINX CTYOEHTY ONTHMATBHBIM 00pasoM OpraHM30BaTh IPOILECC
H3yYeHHS JaHHOH JMCLMIUTHHEL
Conepxanme MeToamIECKIX PEKOMEH/IAIHH, KaK IIPaBUIIO, MOYKET BKIIFOUATh:

* CoBETHl N0 INAHHPOBAHWIO H OPraHU3AIWH BPEMCHH, HEOOXOJMMOro Ha H3yYcHHE
AucnumnHel. ONHCaHMe MOCTEeN0BATENLHOCTH NeiCTBU CTYHEHTa, HIH «CIEHAPHI
H3YYEHHS] AUCIIUIIIMEEDY.

YTpeHHee BpeMs ABIIETCA CaMBIM ILIONOTBOPHEM JUist yuebHOH paboTs! (¢ 8-14 wacos),
3aTeM nocneobeneHHoe Bpems (c16-19 wacoB) u BedepHee BpeMs (¢ 20-24 wacos). Cambrii
TPYIHBIH MaTepuan PeKOMEHAYeTCS K H3YUEHHIO B HAuale Ka)XZ0r0 BPEMEHHOI'O HHTEpBaja
nocne orapixa. Yepes 1.5 waca paborsr HeoGxoauM nepepes (10-15 munyT), yepes 4 uaca
paboThI TIEpephIB NOMKeH cocTaBiaaTs 1 wac. Uactio HAay4YHOW OpraHM3aIlH TPYyAa SBILETCS
OBJIAJICHUC TEXHUKOM YMCTBEHHOTO Tpya. B HopMe cTyaent nomken YIENATh YYEHHI0 0KojIo 10
1acoB B IeHb (6 4acoB B By3e, 4 yaca — oMa).

*  Pexomenpmanum no moaroroske x npaxTHUeckM 3aHITHIM
lIpakTudeckue (CeMHHApPCKHE) 3aHATHS COCTABIIIOT BaXXHYIO 4acTh NpodeccHoHaNbHOM

UOArOTOBKH CTyACHTOB. OCHOBHAS IENTh NPOBEACHHS MPAKTHIECKHX (ceMuHapckux) samsTHIT -
¢opmupoBanme y cTyneHTOB aHATATUYECKOr0, TBOPIECKOTO MBUILIEHHSA IyTeM HpHOGpETeHus
TIPAaKTHIECKUX HABBIKOB. Tak )Xe mpakTiyeckue 3aHATHSA IPOBONATCA C LEIBIO yriybienus u
32KPCINICHYs SHAHUH, MOMYYEHHBIX Ha JEKIMSIX H B MPOIECCE CAMOCTOSTENBHOM paboTE Hajx
HOPMATHBHBIMM JIOKYMEHTaMH, y4eOHOH H HaywHol mreparypoii. IlIpm mogroroeke k
TIPAKTHIECKOMY 3aHATHIO IS CTYHEHTOB HEOOXOAMMO H3YUHTH MM IOBTOPHTH TEOPETHUECKHIL
MaTtepHal no 3aaHHOM TeMe.

IIpu OATOTORKE K MPaKTHYECKOMY 3aHATHIO CTYIEHTY PEKOMEHAYETCS IPUIEPIKABATHCS
CIIEAYIOIIETO aJITOPHTMA,;

1) 03HaKOMHTECA ¢ IJIAHOM HPEACTOAIIErO 3aHATHS,

2) mnpopaboTath nHTEpaTypHEIE HCTOYHMKH, KOTOpBle OBUIH pPEKOMEHJOBAHEI, M
O3HAaKOMHUTECS C BROJIHEIMH 3aMEUAHHSMH K COOTBETCTBYIOMMM pa3feam.

Meronudeckne ykaszanust K IpaKTHYIeCKAM (ceMHHApCKUM) 3aHATHAM 110 AVCIMILIMHE
Hapspy ¢ paGoueii mporpammoli H rpadukoM ygeGHoro [porecca OTHOCATCS K METOJHYECKAM
AOKYMEHTaM, ONPEEILTIOIAM YPOBEH OPTaHH3aIHH U Ka4eCTBa 06Pa30BaTeEHOT0 mporecca.

ConepxaHne npakTH4ecKHX (cemunapcKux) 3aHATHI GHKCHpPYeTCs B pabounx yueGHBIX
NpoTpaMMax IMCIHILTHH B pasfienax «llepedeHb Tem mpakTHUECKHX (ceMuHApCKEX) 3aHATHIDY.

Baxwaeiimeit cocrapmsmomei 060 GopMBI IpaKTHUECKHX 3aHATHIl ABIAIOTCS 3a/laHus.
OcHoBa B 3amanuu - mpuMep, KOTOpBI# pasGHpaeTCs ¢ MO3MIMIA TEOPHH, Pa3BUTOM B JEKITHH.



Kax npaBuiio, OCHOBHOE BHEMaHHe yAeaeTcs GOpMHPOBaHHIO KOHKPETHBIX yMeHHi, HaBBIKOB,
9TO M ONpEHeiseT CONepXKaHHE NEATENLHOCTH CTYACHTOB - PELICHHC 3anad, nabGopaTopHBIE
paboThl, YTOYHEHHE KATETOPHH U MOHATUH HAYKH, SBIAIOMMXCH MPEATIOCHIIKON IPaBUIBHOTO
MBIIUICHUS U PEYH.

IIpakTuyecKue (CEMHHAPCKUE) 3aHATHS BEIIOIHAIOT CICAYIOIME 3a1aTH:

- CTAMYJHMDYIOT peryjldpHOe H3ydeHWe PpEKOMEHTyeMoH . JMTepaTyphi, a TaKKke
BHAMATENBLHOE OTHOINEHNE K JICKIMOHHOMY KypCY;

- 3aKpeIUIIOT 3HAHWA, TONYYEHHBIE B IIporecce JIEKIHOHHOTO o0yueHus H
CaMOCTOSTENLHOM PaboThI HaJl IHTEPaTyPOi;

- PaCIIHPSIOT 06BEM Npo(eCCHOHANBHO 3HAYMMBIX 3HAHUH, YMCHHI, HABBIKOB;

- TI03BOJISIIOT TPOBEPHUTH PABUIIBHOCTD PaHee MOy ICHHBIX 3HAHHI,

- IPMBHUBAIOT HABEIKH CAMOCTOSTEILHOTO MBIILICHHS, YCTHOIO BEICTYIUICHNS,

- CIOCOBCTBYIOT CBOGOAHOMY OIEPUPOBAHMIO TEPMUHOIOTHEH;

- NpeNOCTAaBIIOT IIPEeMOJaBaTeMo BO3MOXHOCTh CHCTEMATHYECKH KOHTPOIMPOBATH
YPOBEHBb CAMOCTOSTEIBHOH pabOTHI CTYACHTOB.

MeTonpdecKre YKA3aHUS K MPAKTHYECCKEM (CEMMHADCKHMM) 3aHATHAM [O AMCIUIUIMHE
JOJDKHBE! OBITH OPHEHTHPOBAHLI HA COBDEMEHHBIE YCIOBHS XO3AHCTBOBAHHSA, AEHCTBYIOIIHE
HODMATHBHEIE NOKYMEHTHI, HEPEHOBHIC TEXHONOIHMH, HA IIOCICIHHE MOCTIKCHUA HAyKH,
TEXHUKH M [IPAKTHKH, Ha COBPEMECHHEIE IPEJACTABICHAA O TCX MM HHBIX SIBICHUIX, A3ydacMOu
JIEeHCTBUTENBEHOCTH.

+ PexoMen1anum 1o paboTe ¢ IMTEPaTypoil.

PaGoTa ¢ JMTepaTypoll BaXHBIA 3Tall CaMOCTOATENBHOM PabOTEI CTYJIEHTa O OCBOCHHMIO
TpesMeTa, cocoGCTBYIOMMI He TONBKO 3aKPEIUICHHIO 3HAHHMM, HO H PacIINpCHUIO KPYro3opa,
YMCTBEHHEIX CIOCOOHOCTEH, IaMATH, yMEHHIO MBICIHTE, H3jaraTb W IMOATBEPXK/ATh CBOH
rUmoTe3sl M Waen. KpoMe Toro, pasBHBAiOTCA HABHIKH HayYHO-HCCIEOBAaTENbCKOH paboTEl,
HeoO6Xx0IMMBIE B AanbHEHIeH mpodecCHOHATPHOMR ASATEIHEHOCTH.

IIprcTymas X HM3yYeHHIO JIHTEPATypHl IO TeMe, HEOOXOAUMO COCTAaBILATH KOHCICKTEL,
BBIIFCKH, 3aMeTKH. KOHCIIEKTHpOBaTh B 00A3aTENIBHOM MOPANIKE CIEAYET TPYIbI TCOPCTHKOB,
KOTOPHIE ITO3BOJIAIOT OCMBICIIHTE TEOPETHIECKHH Gasuc HCCIeNOBAHHL. B ocTtanmsHOM MOKHO
OFpaHHYMTECS BBHITMCKAMH M3 H3yJCHHBIX MCTOYHHMKOB. Bce BBINMCKH, IIATATEL 00s3aTeNBEHO
JIO/DKHBI MMETh TOUHBIH «0BpaTHENA aapecy (aBTOp, Ha3BaHUE paOOTHI, FOJ M3/IaHUs, CTPaHUIA 1
1.11.). XenarenpHo HamucaTh COKpalleHHOE Ha3BaHWE BOIPOCA, K KOTOPOMY OTHOCHTCH BEIHCKA
unr muTata. KpoMe TOro, HeoOXOZMMO HAYYUTBCS Cpa3y K€ COCTAaBILATH KapTOTEKY
CHEIHANBHOM JMTEpaTypsl ¥ MyOIMKaIMil HCTOYHHKOB, KaK IPEATOKCHHBIX NPCTOJaBATEIIEM,
TaKk ¥ BBIABICHHBIX CAMOCTOSTENHbHO, a Takke oOparuTeca K OGubGmuorpadmieckim
CNIpABOYHMKAM, JICTONNCH JKYPHANBHBIX CTaTedl, KHMKHOH JIETOIMCH, pedepaTHBHEIM
kypHanaM. [Ipu 5TOM IyONHKAIIHH MCTOYHHMKOB (CTaTed, Ha3BaHMA KHAT M T.JI.) IHcaTh Ha
OTNENBHBIX  KApTOuKaX, 3alONHATH  KOTOpHlE ~ HEOOXOAMMO  COTJIAaCHO  IpaBHIaM
6ubmiorpapuueckoro ommcanus ((amuims, MHHIHAIE aBTOpa, Ha3BaHHC pabotel. MecTo
H30aHHS, M3JaTeNbCTBO, TOJ HM3JAHHSA, KONMYECTBO CTPAHMI, a JUId JKypHAIBHBIX crareft —
Ha3BaHWE JXypHANa, Tojl W3JaHds, HoMepa crpaHmm). Ha kaxzo# xapTouke neiecoobpa3Ho
(UKCHpOBaTh MBICIE aBTOpA KHHTH MM (Qakr U3 STOH KHHMIH JIALIb O OXHOMY KOHKPETHOMY
sonpocy. Ecmu B pabote, naxe B ToM xke ab3aue Wi (pase, CONEPIKATCS €IMIE CYKACHUA MM
(akTHI O APYTOMY BOIPOCY, TO HX CJIe/lyeT BHIIHCHIBATE HA OTACILHYIO KapTOKy. Wsnoxenue
JIOIKHO GBITH CXKATHIM, TOUHEIM, 6e3 CyOheKTHBHBIX onleHOK. Ha 000poTHO# CTOpOHE KapTOuKH
MOXHO JenaTh coOCTBEHHEIE 3aMETKH O JaHHOM KHHIe HJIM CTaTbe, €€ CONCPKaHUH, CTPYKTYPE,
0 TOM, Ha KaKHX MCTOYHHKAX OHA HAIKCaHa | IIp.

"« PazpscHeHUs IO MOBOAY PabOTH ¢ KOHTPONBHO-TECTOBBIMU MaTepranaMy IO Kypey,
PeKOMEH/IAIMY [0 BEIIONHEHHIO IOMAIHUX 3a/IaHHI.

TecTupoBaHKe - 5TO NPOBEPKA, KOTOpas MO3BOJET ONPEACIUTB, COOTBETCTBYCT JH
pealbHOE MOBEACHHE IIPOTPaMMBI OXKHMAAEMOMY, €CIU BBITONHUTH CHICIHAILHO nofoOpaHHbIA
Habop TecToB. TecT — 9TO BHIIOIHEHHE OMPENENCHHBIX YCIIOBUH K JieAcTBHi, HEOOXOIMMBIX /I



NPOBepKU paboTE! TecTUpyeMOH (QyHKIMM Wi e yacTH. Ha Kamsii BOIIPOC MO JHUCLUIIIMHE
He06X0IMMO IIPaBUIIBHO OTBETHTD, BEIOpAB OJIMH BapHAHT.

10. BOCIIMTATEJIBHASI PABOTA

B pamkax peanuzanmud JUCIHMIUIMHHI HPOBOAMTCS BOCHHTATeNLHas pabora i
(opMHpOBaEHs COBPEMEHHOIO HAy4HOTO MHPOBO33DPEHHS H CHCTEMEI 6a3oBBIX LIEHHOCTEH,
(opmupoBaHus ¥ pa3BUTHA NyXOBHO-HPABCTBEHHBIX, IPAXIAHCKO-IATPAOTHYECKAX LEHHOCTEH,
CHCTEMBI ICTETHYCCKUX U ITHYECKHMX 3HAHMH W IIEHHOCTEH, YCTAHOBOK TOJIEPAHTHOTO CO3HAHMS
B oOmecrse, (POPMUPOBAHHSA y CTY[CHTOB NOTPEGHOCTH K TPYAYy KaK IEPBOM IKU3HEHHOM
HeoOXOUMOCTH, BEHICIIEH LEHHOCTH W IVIABHOMY CIIOCOOY JOCTHIKEHHS KH3HEHHOTO ycnexa,
JUL1 OCO3HaHHA COIMANIEHOM 3HAYMMOCTH CBoel Oymymeii mpodeccun.

11. MEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT N1, HCITOJIb3YEMBIX IIP
OCYHIECTBJIEHHMH OBPA30OBATEJILHOI'O ITPOIIECCA

B yueGHOM mporecce o MUCIUIUINHE IPELYCMOTPEHO HCIIONE30BaHAE HH(POPMAIIHOHHEIX

TEXHOJIOTHIA:

v’ BejleHHE MPAKTHIECKHUX 3aHATHHA C HCIIOIB30BaHAEM MYJIbTHME/IHA;

v' HHTEpaKkTUBHEIE TEXHONOIMH (IpOBElEHHE [UAIOrOB, KOJUIEKTHBHOE obcyxenne
PasIUYHEIX MOAXOJOB K PEIICHHIO TOH HIIM MHOH yueOHO-IpodeCcCHOHANIBHOMN 3aa4M);

v’ B3aEMOJEUCTBHE ¢ OGYIAIOLIMMHUCS TOCPEICTBOM 3IEKTPOHHOMN OYTHL,

v’ coBMecTHad paGoTa B DNEKTPOHHOM MHMDOPMAIHOHHO-06pa3oBaTEbHOM cpene CIIGI'YBM:

https://spbguvm.ru/academy/eios/

11.1. TexHoI0THE MCKYCCTBEHHOr0 HHTEJLIEKTA

Jns MONrOTOBKM K MpaKTHHECKHM 3aHATHSM M BBIIONHEHHS CAMOCTOATENBHOM paGoThI
CTYICHTHI MOT'YT MCIIOJIB30BAaTh UCKYCCTBEHHEIH HHTEILIEKT.

VcKkycCTBEHHBIH MHTE/UIEKT — KOMIUIEKC TEXHOJIOTHYECKHX PpEIIeHHH, MNO3BOJIOMHIA
MMHTHPOBATh KOTHUTHBHEIE QYHKIHHM YeNoBeKa (BKIIO9as caMooOyYeHHe M IOMCK PeMeHHi Ge3
3apaHee 3a7laHHOTO AJITOPUTMA) H MOJYYaTh IIPH BBITONHEHHH KOHKPETHEIX 3a[a4 Pe3yNbTarTHL,
COIIOCTaBHMBIC, KaK MHHHMYM, C pe3y/lbTaTaMH HMHTEJUIEKTYaJbHOR AEATEIHHOCTH 4YeIOBEKA.
KoMmiuieke ~ Texmonmormyeckmx — pemmeHHi  BKmOYaeT B ce61  HHGOPMALEOHHO-
KOMMYHHKAIMOHHYIO HHQPacTPyKTypy, NpOrpaMMHOe obecreueHne (B TOM HYHCIE METOJb
MaIIMHHOTO O0YYeHHs), IPOLECCH B CEPBHCHI T0 06paboTke NaHHLIX M MOMCKY pemenuii (Ykas
Ilpesunenta Poccmiickoit ®enepammm ot 10 oxrabpa 2019 r. Ne 490 «O paseuraH
HCKYCCTBEHHOTO MHTEJIEKTA B Poccuiickoit @enepanyny).

JlaHHBIA MOIyNs HameneH Ha (OPMHPOBaHHE KOMIETEHIHMHA B cdepe HCKyCCTBEHHOIO
HHTEJUIEKTA, MO3BOJIAIONINX BHITYCKHHKAM HCIONB30BaTh H pa3spabaThIBATE OTAEIBHBIE METOABI
U TEXHOJOIMH C YYaCTHEM HCKYCCTBCHHOIO HHTEJUIEKTa, JIHOO BIajeTh METOAONIOTHYECKUMH
aclICKTaMH HCMOJIB30BaHUA M pa3paboTKM METOAOB M TEXHOJOIHH C MCIOJIB30BAaHMEM
HCKYCCTBEHHOT'O HHTEJIIEKTa H yCIEUIHO MPUMEHATh HX B CBOEH JEITEILHOCTH, BIAAETh BCEMH
KOMIICTCHIMAMH,  CBA3aHHEIMH C  PYKOBOJCTBOM  KOMILUIEKCHEIMH  DEIICHHAMH 1O
HCTIOJIb30BAHHIO M pa3paboTKe CHCTEM MCKYCCTBEHHOIO MHTEIEKTa, B Takxke o0Jamarth
kBanudukanuer B chepe yOpaBieHHs MPOEKTAMH H  PYKOBOJACTBOM  KOJUIEKTHBOM
pa3paboTUNKOB.

IIpy 3TOM B YaCTH HCTIONBE30BAHMS CHCTEM MCKYCCTBEHHOTO MHTEILIEKTA 06pa3oBaTelbHAT
nporpamMma IOIDKHA obecnednBaTh (GOPMHPOBAHHE KOMIIETEHIHI MO PEINECHHIO TAKHX 3ajad,
KaK ITaHHpOBaHHWE, NPOTHO3UPOBAHME H IPHHATHE pEINCHMI, aBTOMATHU3ANUA DPYTHHHBIX
IPOM3BOJACTBCHHBIX ~ ONEpalui,  HCIOJB30BAHHE  ABTOHOMHOIO  HHTEJUIEKTYaJbHOIO
06opynoBaHHd M pOGOTOTEXHHYECKHX KOMILIEKCOB, MHTEJUIEKTYANBHLIX CHCTEM YIIPAaBICHHUS
JIOTHCTHKOH, IOBBILIEHHE OE30IaCHOCTH COTPYIHHMKOB IIPH BBINOJIHEHHH IIPOM3BOACTBEHHBIX H
OHM3HEC-TIPOLIECCOB, IIOBBUNIEHHE JIOAIGHOCTH W YAOBJIETBOPEHHOCTH  HOTpeGHTENeH,
ONTHMM3aIUA Iponecca noabopa m oOydeHHs KagpoB HAa OCHOBE IIPHMEHEHHS METOJOB



MAIMIMHHOTO OOYdYeHHs, HefpoceTeBHIX MOJeNel M METOAOB, CKBO3HBIX LHQPOBBIX
CyOTeXHOJIOT Ui NCKyCCTBEHHOI'O MHTEIUIEKTa | JIP.

B uacTu pa3pabGOTKH CHCTEM HCKYCCTBEHHOTO MHTEIUIEKTa oGpa3soBaTenpHas MporpaMma
IODKHA obecrednBaTh OpPMUPOBAHUE KOMIIETEHIHMH B 061acTAX pa3pabOTKU M IPOrPaMMHON
pea3allii AITOPHTMOB; MCCIEIOBAHMMN AITOPUTMOB M MATEMaTHIECKAX METOZOB; Pa3paboTKH
NPOrPAMMHBIX M TEXHOJOTHYECKHX pEIICHHH; METONOB H TEXHOJNOIWA cOopa, XpaHCHHA H
06paGoTKM JMAHHEX; pa3spaGoTKH  CHCHATM3HPOBAHHOTO  ANNAPaTHOTO  OOECIECUCHHS,
HOJITOTOBKH KBATH(QUIMPOBAHHBIX KafpoB B 00JacTH MCKYCCTBEHHOTO MHTEJUIEKTAa HA OCHOBE
METOJIOE MAIIMHHOTO OGYdYeHMS, HeHpOCETEBHIX MOZeNeil M METONOB, CKBO3HBIX HU(PPOBBIX
cyOTeXHONOrmid HCKYCCTBEHHOTO MHTEIUIEKTA H JIp.

TexXHONIOTHH HCKYCCTBEHHOTO WMHTEIDICKTA HCIONB3YIOTCA HA 3Tale H3JIOXKEHHS HOBOTO
COZlepaHus II0 TEME H €ro 3aKpelUIeHHs depe3 CHCTeMy MpOOGIEMHEIX BOIPOCOB IO TEME,
JOTIONHATEBHEIX YTOUHSIONMX IPOGIEMHEIX BOIIPOCOB H BHIIOTHEHHE IMPOOIEMHBIX 3aaHHi.
JIOIIONHUTENBHEIM METONUICCKAM ITOJAXOJIOM ABJIACTCSA KCIOIB30BaHUE MOJIENH IIEPEBEPHYTOE
06ydueHHe», KOra ydaluecs CaMOCTOSTENbHO H3YHYaloT TEOPETHYECKHH MaTepHall JoMa, a Ha
ypOKe MEPEXOAT K €ro 06CyKIeHHIO B opMare QpOHTATBHOH Gecelbl U 3aKPEIICHHIO Yepe3
pelieHye 3a1a4 B MUKporpynmnax (mo 4-8 enosex).

IIpH OpraHM3aIEy 3aHATHH MOIYIb «ACKYCCTBEHHEI! HHTEIIEKT JNOJDKEH OBITh BKIIOYCH
B KaXI0e IPaKTHYECKOE 3aHATHE, YTO 3HAYMUTENHHO HOBBICHT HX 3(()EKTHBHOCT, OCOGEHHO B
yacTH 0GCyX/IeHHA ydeOHOTO MarepHala, CaMOCTOATEIPHO OCBOCHHOIO O0YYarOMUMCS A0Ma ¢
TOMOIIEIO MHTEPHET pecypcoB. PekoMeHAayercs, 9ro6sl B 0OCYyXNEHUN NPUHSIIA y4acTHE BCE
obydarommuecs.

INepedeHb PECYPCOB C CETH HHTCPHET:

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

2. Beememme B MammHHOe ~— OOydeHHE  OT
https://stepik.org/course/4852/promo

3. Cmenmanmsanps MamuaHoe oOydyeHHe ¥ aHamM3 JaHHBIX 0T «MOCKOBCKHI
dusHKoTeXHMUECKM#T  HHCTUTYT»  https://ru.coursera.org/specializations/machine-learning-

dataanalysis
4. Ilnardopma /s OpoBeaeHus copeBHoBanmii o Data Science https://www.kaggle.com

«Bioinformatic Institute»

11.2. Iporpammuoe ofecnetieHue
IlepeucHb NIEH3MOHHOTO B CBOGOIHO PacHpOCTPaHAEMOro NPOrpaMMHOro obecnedeHus,
B TOM 4HCJ/Ie 0T€4eCTBEHHOI0 NPOM3BOACTBA

Ne HaszBanue pekOMEeHIYEMBIX 110 pa3fie/iaM H TeMaM Jnuensus
/i NPOTPaMMBI TEXHHYECKHX H KOMITBIOTEPHBIX
cpencTs oOyueHHs
1 | MS PowerPoint 67580828
2 | LibreOffice cBobomnoe I10
3 | OC Anmst O6pazoBanue 8 AA0.0022.00
4 | ABUC "MAPK-SQL" 02102014155
5 | MS Windows 10 67580828
6 | Cucrema KoncynsranTllmoc 503/KJI
7 | Android OC csobomHoe I10

11. MATEPHAJIBHO-TEXHUYECKAS BA3A, HEOBXOJHUMASL JIJIA
OCYIECTBJIEHMA OBPA30OBATEJLHOI'O IMPOIECCA 110 TMCIUILINHE

HanmeHnoBanue HauMeHoBaHHe CHelMAJBHBIX OcHAMEHHOCTDh ClelHANBHEIX
JTHCHMIIHHBI noMenIeHuii ¥ MoOMeleHnH JJ1s nomMeleHnii 1 moMemenuii Aja
(mopyans), €aMOCTOATENBbHOI padoThl caMocTofTeNbHOM paboThl
NPAKTHK B

COOTBETCTBHH ¢




Y4eOHBIM

IJIAHOM
Ananurnyeckas 104 (196084, r. Canxt-IlerepGypr, yi. | Creyuanusuposannas mebenb: TapTEl,
XUMHS Yepnurosckas, poM S) VueGHas | crynbs, yuyeGHas Kocka.

ayAMTOpHI AI TIPOBEJECHHS 3aHATHIA

Haenaowwie  nocobus u  yuebnole

CEeMHHApPCKOr0 THMA, TPYNNOBBIX M | Mamepuane: lleproagudeckas cHCTEMa
HHIVUBUIYaIBHBIX KOHCYNbTalUH, | XUMHYESCKHUX 3JIEMEHTOB
TEKYLUEro KOHTpoaa U mpomexxyroudoii | J[.M.Meuneneesna, Tabauna
aTTecTallu{ pacTBOPUMOCTH

105 (196084, r. Caukr-IlerepGypr, yi.
Uepuurosckad, aoM 5) VueGwas
AyJWTOpHA MJId TIPOBCICHMS 3aHATHH
CEMHHApCKOTO0 THIA, TpPYMIOBBIX H

Cneyuanusuposannas mebens»: TApPTHL,
CTyJIbs, ydeOHas oCKa.

Hazenaonvie  nocobus u  yuebnuie
mamepuaner: Ilepromuueckas cucreMa

HHIUBHIYaTbHBIX KOHCyAbTauui, | XUMHYECKHX 3JIEMEHTOB
TEKyIero KOHTpons U npomexyrouHoii | JI.M.Mengeneesa, Tabmma
aTTecTalii PacTBOPUMOCTH

206 bonewoii uaransHer 3an (196084, | Cneyuanusuposannas mebens: CTOMBI,
r. Cankr-TlerepGypr, Y. | CTyNbs

YHeprurosckas, nom 5) Ilomemenue ans | Texwuueckue  cpedcmea  obyuenus:

CaMOCTOATENbHO# paboTh

KOMIBIOTEPH! C MOAKIIOYEHHEM K CEeTH
«HHTepHeT» " JOCTYIIOM B
3NIEKTPOHHYIO HHGOPMALIHOHHO-
obpazoBaTenbHyo cpeay

214 Maslit ynTaneHeii 3an (196084, r.
Cankr-TletepGypr, yn. UepHurosckas,
JoM 5) TTomeluenne Js
CaMOCTOSATENBHOM paGoTEI

Cneyuanuszuposannan Mebenv: CTONBI,
CTYJIbA

Texnuyeckue  cpedcmea  obyuenus:
KOMIIBIOTEPB! ¢ MOMIIIOYEHHEM K CeTH
«HHTEpHETY H JOCTYIIOM B
3JIEKTPOHHYIO HH(OPMALOHHO-
obpazoBareNbHYyIO cpeny

324 Otnen HHGOPMALIHOHHBIX
TexHonorud (196084, r. CaHkr-
IeTepGypr, yn. YepHurosckas, gom 5)
Ilomemenne  mwis  XpaHeHMa W
NpoGHIAKTHYECKOTO  OOCITY>KUBaHHA
y4ebHOoro o6opyAoBaHHs

Cneyuanusuposannas mebenv: CTOIEI,
CTyJibs,  CICIHAJBHEII  HWHBEHTAaph,
MarepHaibl M 3aMacHble YacTH [Id
IpOPUIAKTHIECKOrO Oo0CITy>KHBaHHA
TEXHHYECKHX CPEACTB 00yUeHHs

bokec Ne 3 CronapHas MacTepckas

Cneyuanusuposannas mebenv: CTOJEI,

(196084, r. Canxr-Ilerepbypr, yia. | cTyabs, CHeLMATLHEIA  HHBEHTAph,
Yepuurosckas, 1om 5) MaTepuaibl Uid  MPOQHIAKTHUECKOTO
Ilomelenre  mma  XpaHeHMA W | OGCHY:XKMBAHHS  CIELMATH3MPOBAHHOM
npodmIaKTH4eckoro  oOCIy>KuBaHUA | MeGenu
yuebHOro 06opymOBaHMA

Ipunoxenue 1 Ha 16 a

Pabouyro nporpammy cocTaBmiL:

KaHUJaT XUMHYIECKHX HayK,

JIOLIEHT A H baprimes







IIpunoxenue 1

MunmucrepcTBo censckoro xossiicta Poccuiickoit ®enepanyn
DeziepaIbHOE TOCYAAPCTBEHHOE GIOKETHOE 06pa30BaTENBHOE yIPEXKISHHES
BRICLIETO 00pa30BaHUA
«Cankr-IleTepGyprckuit rocy1apcTBEHHEI YHUBEPCUTET BeTEPHHAPHOL
MeTUIMHBD)

Kadeapa neoprannyeckoii xumun u 6uodpusznkn

POHJA OIEHOYHBIX CPEACTB
TEKYIIEr0 KOHTPOIA/IPOMEKYTOYHOI aTTecTAlNU 00y Yar0IMXCs
npu ocsoennu OIIOIT BO, peammsyrwomeit ®I'OC BO

10 TUCIIMILIMHE

AHAJIMTHYECKA ST XUMUSI»
YpoBeHB BBHICIIET0 00pa30BaHus
BAKAJIABPUAT
Hanpasienune noarorosku 06.03.01 BuoJiorns
Hpodunn Buoskonorns
Ougnas ¢popma 00ydeHHs

I'on Hayana moaroToBKHU - 2024

Cankr-Ilerepbypr
2024 r.






MACTIOPT ®OHJIA OIEHOYHEIX CPEJICTB

W B |WiN

Tabauna 1
(IJopanyeMLle KonTpo.rmpyeMue OlleHO'-lHOB
KOMIIeTeHINHH pa3neasi (TeMbI) CpeacTBo
JAHCIHHIIIHHLI
OIK-2 Cnocoben npumernats | IIpeamer 1 3ana4u Konnokeuywm,

TIPHHIHIBL CTPYKTYPHO-(YHKIMOHANBHON | apamuTHIeCKOH XUMHAK TECTHI
OpraHHu3alnmfy, HCIIONIB30BATh X
duznonornueckue, LUTONOrHYeckHe, | < AMUICCKOE paBHOBECHE B | KO/UIOKBHYM,
6rnoxumudeckue, Guodusreckue Metozs | TCTEPOTEHHBIX CHCTEMAX TECTHI
aHalusa JUIA  OUCHKM W KOPPEKUMH | KayecTBeHHEIN aHAIM3 KomnmoxBuym

COCTOSIHHMS JKHBBIX 0o0BeKTOB H =
KonuuecrBennsit ananms. Kon JIOKBUYM

MOHHTOPHHIA CPEABI HX obuTaHus:

OINK-2.1 npumenser npunnums | PH3HKO-XUMUYECKHE U Komnoxsuym
CTPYKTYPHO-OYHKLIHOHATBHOM bu3HIecKne
OpraHU3aLHH IS u3yueHus | (MHCTPYMEHTAIILHEIE)

Ononoruyeckux OOBEKTOB M OLEHKH METOIBI aHAIIN3A.
COCTOSIHHA JKUBBIX CHCTEM

OIIK-2.2 HCTIONB3YeT
¢usHMoNOrHYECKe, LMTOJIOTHYECKHE,
OroxuMHgeckue, GHOPH3HUECKHE METOIBI
aHanu3a A1 MOHMTOPHHIA M KOPPEKIHMH
cpensl OOHTaHHS KHUBBIX 0OBEKTOR

OIIK-6. Crioco6GeH HCHonp3oBaTh
B NMPOQECCHOHANIBHONW  AEATENBHOCTH
OCHOBHBI€ 3aKOHBI (PM3HKH, XHMHH, HAYK O
3emne M GHONIOTHH, NMPHMEHATH METOXHI

MaTEMaTHICCKOro aHaJIu3a H
MOACIHUPOBAHH, TEOPETHUYCCKHX H
SKCIICPpHMCHTAIbHBIX HCCIeOBAHMIM,

npuoOpeTaTh HOBBIE MAaTEMaTHYECKHE W
€CTCCTBCHHOHAYYHbIC 3HAHHA, HCIONb3Ys
COBpEMEHHBIE obpazoBaTenbHEIE "
HH(OPMalOHHEIE TEXHOIOTHH;,

OIIK-6.1 Hcnonesyer B
npogeccHOHATBHOM JeATEIBHOCTH
OCHOBHBIC 3aKOHBI (PM3HKH, XHMUH, HAYK O
3emie u 6uonorun

OIIK-6.2 IlpumeHseT MeToxEI
MaTeMaTH4YeCKOro aHaIN3a H
MOJENHPOBAHMA,  TEOPETHYECKHX  H
3KCIICPUMEHTAIBHBIX HCCIIEA0OBAHMIA

OIIK-6.3 cnocoGen mpuoGperath
HOBBIE MaTeMaTHICCKHE H
€CTCCTBCHHOHAYYHbIE 3HAHHSA, HCIIONB3YS
COBpEMEHHBIE obpazoBaTeNbHEIE H
HH(OPMAIMOHHEIE TEXHONIOTHH

OIIK-8 CrnocoGeH HCIONB30BaTh
METOJBI cbopa, 06paboTKHy,
CHCTEMATH3aLHH W  MpeACTaBIeHHUs
noyneBoil W nabopatopHoii MH(OpManwH,
NPHMEHATh HaBBIKH paboTel c
COBPEMEHHBIM obopynoBaHHeM,
AHAMH3HPOBATH MOYYUCHHEBIE PE3YJ/ILTATEL

OIIK-8.1 Hcmonbzyer MeTons




cOopa, oOpaboTku, cHcTEMaTH3allHH U
TIpeACTaBICHUA TI0JIeBOH U J1abopaTopHO#

uHpopMaLH
OIIK-8.2

paGoThl C COBpPEMEHHBIM 00OpYIOBaHHEM
%4 aHATH3UPOBATh NOJTyYEeHHBIE

pe3yNbTaThI

IlpumeHser HaBBIKK

ITpumMepHbIii MepeyeHb OEHOYHBIX CPEACTB

Tabauna 2
Ne HaumenoBanue KpaTkas xapakTepHCTHKa OLEHOYHOrO IIpencrasienue
OLIEHOYHOT'O cpeAcTBa OLIEHOYHOT'O CPEACTBA
cpeacTBa B (hoHze
1. CpencTBo KOHTPOJIS YCBOCHHS yIeOHOTO
MaTepHaia TEMBI, pa3zicna HIH pa3elioB Bomnpocs! o
JUCITUILUTAHEL, OPraHU30BaHHOE KaK ydyeOHoe TeMaM/pazJienam
Komnoxerym 3aHATHE B BUJE cobecetoBaHUs JUCLIATLTNHEL
Iperofasarelns ¢ 00yJalomuMuUcs
2. CrcreMa CTaHIaPTH3UPOBAHHLIX 3a{aHUM,
MO3BOJIIOINAs aBTOMATH3HPOBATE ®oHJ TECTOBBIX
Tect npoueaypy 3afaHuil
H3MepeHUs YpOBHA 3HAaHUM M YMEHHH
obydaromierocs
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3. IEPEYEHbH KOHTPOJIbHbBIX 3AI[AHI/II‘7! U UHBIX MATEPUAJIOB,
HEOBXOAUMBIX JUISI OIEHKHW 3HAHWW, YMEHHH, HABBIKOB 1
ONBITA AEATEJBHOCTHA

3.1. TunoBsble 3a1aHHA A/ TEKYIEro KOHTPOJSA YCIEBAEMOCTH

3.1.1. Bonpochs a5 KOJLUIOKBHYMa

Bonpocwet 0na oyenku KomMnemeHyuu.

OIIK-2 CrnocoGeH MpHMEHSThH MPHUHIMIBI CTPYKTYPHO-(QYHKIMOHANLHON OpraHH3alldH,
ACIONL30BaTh (U3HOIOTUUECKHE, [IUTONOTHISCKIE, OMOXUMHUYecKHe, OHOQu3NIeCKHe METObI
aHaNMM3a U1 OLEHKH M KOPPEKIHMH COCTOSHHMA XXHUBBIX OOBEKTOB M MOHMTOPHHIAa CpeIsl HX
oOUTaHU:

OIK-2.1 mnpuMeHseT UPHHLUMIE CTPYKTYpHO-QYHKIMOHATEHOX OpraHM3aMe Uit
U3y4eHUA OHONOTHYECKUX OOBEKTOB M OLIEHKH COCTOSHHA KHBBIX CHCTEM

Ilo pasaeniy: «l'IpezmeT H 3aJa4H AHAJIATHYECKOH XHUMHH»:

1. CopeprkxaHue, el ¥ 3aa49¥ aHAIMTHYECKOM XUMHH.
2. Hcropus pa3BUTHS aHATUTUYECKOH XUMUH.
3. CoBpemenHas knaccuuKamnys METOIOB aHAlIA3a.

OIIK-2.2  wucmonb3yeT  (DU3MONOTMYECKWE,  IWTONOTMYECKHe,  OHOXMMMYECKHE,
6uodU3NICCKIEe METOIbl AHAIHM3a Ui MOHHTOPHHIA M KOPPEKIHMH Cpelbl OOHTaHHS XXHBBIX
00BEKTOB

ITo paspeny: «XuMn4uecKkoe paBHOBECHE B FeTEPOreHHBIX CHCTEMAX»:
1.  TIpousBemeHHe pacTBOPHMOCTH. YCIOBHS 00pa3oBaHHSA M PacTBOPEHHUA
OCaJIKOB.
2.  Paspenenue, BhHIAEICHHE W KOHIEHTPUPOBAHHE BEINECTB B XHMHYECKOM
aHaIu3e.
3.  IlpuMeHeHHEe XUMHUIECKOTO OCAXACHHUS, HOHHOTO 0OMEHa, SKCTparupOBaHus
U IPYTHX METOMOB pa3/ielIeHHs BELIECTB.

Bonpocu ona oyenku xomnemenyuu

OIIK-6. CiocoGeH HCIONB30BaTh B NPO(ecCHOHANBHOR AeATEIbHOCTH OCHOBHBIE 3aKOHEI
(GM3UKH, XUMHH, HayK 0 3eMiie B OGHONOTHH, IPUMEHATh METOBI MATEMATHYSCKOTO aHAM3a U
MOJETHPOBAHMS, TEOPETHYECKUX H HKCHCPHMEHTATBHBIX MCCIEAOBAHHH, IPHOGPETATH HOBBIC
MaTeMaTHICCKHE H €CTECTBCHHOHAYYHbIE 3HAHNS, HCTIONB3Ys] COBPEMEHHEIE 00pa3OBaTEIbHEIC H
HH(OPMAIMOHHEIE TEXHOJIOTHH;

OITK-6.1 Hcmoms3yerT B mpodleCCHOHANBHOM JAEATENEHOCTH OCHOBHBIE 3aKOHBI (PH3HKH,
XHMHUH, HayK 0 3eMiie 1 OHOIOTHH

ITo pazgeny: «KauecTBeHHBIH aHAJIHN3»:
OcHOBHEIE IPHHUUITEI KAYECTBEHHOI'O aHAIM34.
OcoOEeHHOCTH aHATMTHYIECKUX PEaKIuii ¥ criocoObl UX BEHINOIHEHH.
Makpo-, MHKpPO-, HOTyMHUKPO- B YIBTPaMUKPOAHAIIH3.
JIaGopaTtopHOoe 000pyIOBaHUE U TEXHUKA II0JIyMUKPOAHAIIH3A.
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5. CoBpeMeHHEBIE THITBI Ki1acCU(UKAIMY KATHOHOB aHHOHOB.
6. OcHOBHEBIE KaueCcTBEHHEIE PeaKkLUi KaTHOHOB M aHHOHOB.

OIIK-6.2 TIpuMeHSeT MeTONEl MaTeMATHYeCKOTO aHAIH3A M MOJCIHPOBAHHU,
TEOPETHYECKHMX M 3KCIIEPUMEHTAIBHBIX UCCIIEMOBAHMIA

Io pazgeny: «KonnuecTBeHHBIH aHAIM3Y:
IIpexmeT 1 METOAEI KOJIHMYECTBEHHOTO aHANM3A.
CoBpemennas KiIaccupuxanus MeTOIOB KONMYECTBEHHOTO aHANIH3A,
XHMMHYECKHE METOIBI aHATI3A.
TounocTs anamuTHYecKuX M3MepeHuit. MeTponorudeckas OCHOBA KOHTPOJIS
€3yJIETATOB aHAJIM34.
JIaGoparopHoe 060py0BaHHe B KONIMIECTBEHHOM aHAIH3E.
I'paBumMeTpudeckuit anamus. IlogroToBka BemiecTsa, BBIOOp BEMYMHEI
HaBecKH. PacTBopeHNe aHANHM3HPYyEeMOro BelecTRa.
7. VYcnosus ocaxnenus, (GHIBTpOBaHHE, BRICYIIMBAHME U IPOKAJIMBaHNE
ocanka. I'paBuMeTpHaeckuii paktop. PacusTe B IPaBUMETPUYIECKOM aHAIH3E.
8. O0némHBIE (THTPHUMETPHYECKHE METOII aHanusa).
9. IlpvHIMI THTPHMETPHYECKHX METOLOB aHAIM3a U 061aCTh MX IIpMEeHEeHH.
Cr10co6b! IPUrOTOBIEHNS CTAHAAPTHBIX PacTBOpOB.
10.  BerumcneHue B THTpHMETpHA.

SNT AL

OIIK-6.3 cmoco6en npuo6peTaTh HOBBIE MATEMATHYECKAE U €CTECTBEHHOHAYYHbIC 3HAHMUS,
HCTIOJB3YA COBPEMCHHEIE 00pa3oBaTeNbHEIE M HHPOPMAIHOHHEIE TEXHOIOTHH

11.  V3MepurencHas mocysna, IpuMeHseMads B OOGBEMHEIX METONAX AHAIAZA.
IIpuHIAIBL IPAMOTO, KOCBEHHOTO M 06PATHOTO THTPOBAHHS.

12. Merons! onpezesnenns TO9KH SKBUBATIEHTHOCTH.

13.  CymmHocTs KHCIOTHO-OCHOBHOTO TUTPOBaHMS.

14.  MHIUKaTOPBI KHCIOTHO-OCHOBHOTO TUTPOBaHMUS.

15.  Kpussie tutpoBanus. BeiGop MHJUKaTOpa.

16. Ilpumepsl HCIONBL30BAaHMA  KHUCIOTHO-OCHOBHOM THUTPUMETPUUA  IJIA
OIIpeNeNICHUA Pa3IHIHEIX BEIECTB.

17. OxucnwurensHO-BOCCTAHOBHTENEHOE THTPOBAHKE (pemoxcumeTpus).

18. Hampasnenwue npotexanus OBP.

19.  OxucnurensHO-BOCCTAHOBUTENBHASA AKTUBHOCTD BEIIECTS.

20. OxHCIHTENEHO-BOCCTAHOBHTEIIGHEIE ITOTEHIHAIIEL. VYpaBHenue Hepmcra.
BosmosxHoCTh Hemonk3zoBanus OBP mis xoIMuecTBEHHOro OIIpeeICHHS BEIECTB.

ITpumepsr PEOOKCUMETPHH: IIepMaHraHaTOMETPHS, JUXPOMAaTOMETPHH,
HOIOMETpHS.
21. VHOuKaTOPBl OKCHCIHTEIBHO-BOCCTAHOBHTEIHHOTO THTpoBaHus. Kpuskie
TUTPOBAHUA.

22. KOMHJICKCOHOMeTpI/I'-IeCKOC THTPOBaHHE, CYHIHOCTB METOoZa, 0COOEHHOCTH
HCIOJIB3yEMBIX THTPaHTOB.



23. Xenaroobpasyromme  HHIUKAaTOpl.  CIOCOOBI  XeIaTOMETPUYEcKOro
tutpoBanui. OnpeneneHue obmel xKECTKOCTH BOALIL.

OIIK-8 CnocoGeH HCIONB30BaTh METONBI cOoOpa, 00paboTKH, CHCTEMATH3alMHd H
IpeICTaRNeHHs TOJNeBoM M 7naGopaTopHoM WH(GOpMAanuH, NPUMEHSATh HABBIKM DPabOTHL C
COBpPEMEHHEIM 000pYI0BaHHEM, aHAMM3HPOBATH IOyYCHHBIC Pe3yIbTaThL.

OIIK-8.1 Wcnone3yer Meronbl cOopa, oOpabOTKM, CHCTEMATH3alMM H TIPEACTaBIICHHA
HoneBoii 1 tabopaTopHoit urbopMarm

IIo pasgeny: «PH3HKO-XUMHYECKHE U (U3NTecKHe (MECTPYMEHTAIbHbIE)
METOABbI AHAJIH3A»:
1. 3HayeHMe MHCTPYMEHTAIBHBIX METONOB aHauu3a, HX MPEeHMyHIeCTBO.
Knaccubukaiyss (QU3NKO-XHUMHYECKHX M (U3MYECKMX METONOB aHaM3a.
Ontuyeckde MeTonsl aHamu3a. OCHOBHOM 3aKOH CBETOINOIVIOIMIEHHS (3aKOH
Byrepa-JlamGepra-bspa). '

2.  DOTOKOJIOPHUMETPHAL.

3.  Krnaccudukauus METONOB.

4. Meron kamuOpoBouHoro rpaduka. OnpeneneHue HEKOTOPHIX HOHOM
MeTaia (Menay, xenesa III, mapranma II) B pacteope.

5. CymHOCTh CHEKTpO(OTOMETPUYECKOTO aHamu3a M o0JacTe  ero
IPUMEHEHHUA.

6.  DU3KMKO-XMMHYECKHE METOEI aHaIN3a.

OIIK-8.2 TIpuMeHseT HaBLIKA paGOTEL ¢ COBpEMEHHBIM 000pyAOBaHIeM U aHAIH3HPOBATE
[OJTyYeHHEIE pe3yNbTaThl

7. Pedpakromerpus. CyIHOCTE MeETOAA, o0JIacTs NpHMEHEHHM, almaparypa,
[IPUHIMII JEUCTBHA.
8. ITorenmmoMeTpuueckuit aHamus. CyIIHOCTE MeTOJa, o0JacTe ero

IpUMeHEHHs, TpUMeHAeMas annapaTypa, HOHCENEKTUBHBIE  JJEKTPOIPL,
HOTEHIMOMETPEL. [IpyMeps! UCMOBb30BaHMs MOTEHIIMOMETPUH IS ONPEACICHA]
CoZIep)KaHUs Pa3IMYHbBIX MOHOB B PacTBOpE.

9.  Xpomarorpapuueckuii ananus. Knaccudukais MeTonoB XpoMaTorpaduy.
unkocTHas afcopOILHOHHAs XpoMaTorpadus.

10. PacnpenenurenbHas ra30-)XMAKOCTHAS XpoMaTorpadmus.

11. JKumxocTHas pacupeneiuTeNbHas XpoMaTorpadus.

12. PacnpepmenutenbHas xpomaTorpadus Ha Oymare.

3.1.2. TecTnl

Tecmul 0N OYeHKU KOMNEMEHYUU.

OIIK-2 Crioco6eH NpUMEHSTh HPHHIKIELL CTPYKTYPHO-(YHKIHOHAIBHON OpraHH3allkH,
MCIIONB30BaTh (PM3MOJOTHYECKHE, UTOJIOTHYCCKHE, GHOXUMHIECKHE, GHOdH3NIECKHe METOE!
aHaIM3a JUIS ONCHKH M KOPPEKIHH COCTOSHUA KHBBIX OOBEKTOB M MOHHTOPHHTA CPEABI HX
obuTanus:
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OIIK-2.1 mpuMeHSeT NPHHLMIBI CTPYKTYPHO-GYHKUMOHAIBHOM OpraHM3aluy i
U3y4JeHHs OMOTOTHIECKHX 0OBEKTOB U OLEHKH COCTOSHHUS KHBEIX CHCTEM

OIIK-2.2  wucnomb3yerT  (QU3MONOTMYECKHE,  LUTOJOTMYECKHE, OHOXHMHYECKHE,
Ouodusndeckne METONBI aHANIW3a 11 MOHMTODHHTA M KOPDEKIMH Cpembl OOHTAHHS JKHBBIX
0GBLEKTOB '

OIIK-6. Cnoco6eH HCIONB30BATh B NPO(ECCHOHANLHOM EATENPHOCTH OCHOBHEIE 3aKOHB
¢u3pxm, XuMuH, HayK 0 3emie U GHOJNOTHHM, IPHMEHATE METONBl MATEMATHIECKOTO aHAN3a U
MOJCITUPOBAHNS, TEOPETHYESCKUX M IKCICPHMEHTAIBHBIX HCCIEIOBaHHUM, MpHOOpeTaTsh HOBHIE
MaTeMaTHIeCKHe U €CTECTBEHHOHAYYHEIE 3HAHHS, HCIIOJB3Ys COBpEeMEeHHEIE 00pasoBaTe/bHEIe 1
HH(OPMAIOHHBIE TEXHOJIOTHH;

OIIK-6.1 HMcmomesyer B mpoecCHOHANBHON AEATENHOCTH OCHOBHBIE 3aKOHBI (DH3HKH,
XHMEH, HayK 0 3emile ¥ GHOIOTHH

OIIK-6.2 IlpuMmeHseT MeTOABI MAaTEMATHYECKOTO aHAIM3a M MOZJEIMPOBAHHA,
TEOPETHYECKHX M SKCIIEPHMEHTAIBHBIX HCCIIEIOBAHMIM

OIIK-6.3 cnocoGeH npHoGpeTaTh HOBBIE MATEMATHYECKAE H €CTECTBEHHOHAYYHbIE 3HAHNS,
HCIIONIE3yd COBPEMEHHBIC 00pa3oBaTeNbHEIE U HHPOPMAHOHHEIE TEXHOIOTHH

OIIK-8 Cpocoben Hcmonp30BaTh MeTOOBl cGopa, 0GpaGOTKH, CHCTEMAaTH3aldH MU
HpEACTABICHHUSA TOJNEBOH H jnabopaTopHOif HHbOpMammy, NPUMEHATh HABEIKH paGOTHI C
COBPEMEHHEIM 060PYIOBaHHEM, aHATH3UPOBATE HONYYEHHBIE PE3yIbTATEL

OIIK-8.1 Hcnone3yer Merombl cGopa, o6paGOTKH, CHCTEMAaTH3allMM H IIPEJCTABICHHAS
moJeBoii 1 mabopaTtopHoit nHbOpMaIH

OIIK-8.2 TlpumensieT HaBBIKH paGoTHI C COBPEMEHHEIM 060pYI0BAHHEM H aHATH3HPOBATH
IIOTy4eHHbIE Pe3yJIbTaThI

1. KauecTBenHo# peakiueii Ha GPOMUI-HOH ABISAETCS PEaKIHs C:
1) KaTHOHOM KaJbI[s 3) KaTHOHOM HaTpHA
2) xaTHOHOM cepebpa 4) xaTuoHOM JKenesa (2+)

2. Konnentpanus nonos Pb?* B HackIeHHOM pactBope PbSO4 (ITPppsos = 1,6 * 10°
%) papHa:
1)1,26 « 10 2)1,6+10% 3)0,8+10* 4)3,210*

3. Ha tutpoBanme 20 My pacTBOpa THOPOKCHAA HATPHS H3PACXOMOBaHO 25 MIL
0,08 H pactBopa cossinoit krcnoTsl. Macca (r) menouu B 200 MJI 3TOr0 pacTBopa
paBHa:

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

4. MonApHas KOHIEHTpAaIlMs O5KBHBAIEHTA pACTBOpA CEPHOM KHCIOTH, Ha
THTpoBanue 10 Ma KoTOpoi u3pacxonoBano 12,8 M1 pacTBOpa rHAPOKCHIA KAlKsd
¢ xoHueHTpanyei 0,1215 H, papHa:

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

5. Ilpu ompeneneHHMM cofep)KaHWS KOHOB KabLMA B pACTBOPE METOLOM

KOMILIEKCOHOMETPHYECKOTO THTPOBaHUS IULS oIpeeICHUs TOYKHA
3KBHBAJIEHTHOCTH HUCIIONB3YIOT HHIUKATOP:

1) METHNIOBBIH KpacHEIH 3) xpoMoreH 4EpHBIit

2) Kpaxman ’ 4) penondranens
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6. Tutp (/M) 0,2 H pactBopa oprodocopHOM KHCIOTE paBeH:

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

7. Tutp pacTBOpa T'MAPOKCHAA KalUA C MOJSPHOHM KOHIEHTpAaLMEW SKBHUBalICHTA
0,1525 H no cepHoO#t KACIIOTE paBeH:

1) 0,01495 2) 0,007473 3) 0,008415 4) 0,02845

8. OcHOBHO#1 3aKOH CBETOIOTIIOMIEHHUS — 3TO 3aKOH:

1) Kynona 3)JIam6epra-Byrepa-bepa

2) ®apanes 4)T'ecca '

9. Omrryeckasd IUIOTHOCTH PacTBOpa, MMEIOMIET0 MOJSPHBIA KO3QOHUIUEHT
ceerororiomenus 288 u MoisipHylo KoHIeHTpaiwo BemecTtBa 0,0025 mouns/n,

H3MEpPCHHAA B KIOBETC TOJIIIII/IHOfI 1 CM, paBHa:
1)0,75 2) 0,72 3) 0,38 4) 0,49

10. PaccuutaTh Maccy pacTBOPEHHOTO B MepHOit konbe Ha 250 M1 cepoBojiopoa,
eciu 20 My aToro pactopa ortutpoBaiy 0,1 H pactBopoM nepmanranara Kajius B

CepHO-KHCIIOM pacTBope. Pacxon TutpanTa coctasui 17,25 M
1)0,6814 2) 3,4069 3) 0,7331 4) 0,3666

11. Ilpm ompenencHHM COAEp:KAHHUA HOHOB KaJbIUA B DPacTBOPE METOJOM
KOMIIIEKCOHOMETPHYECKOTO TUTPOBaHUs JUIS onpeeneHus TOYKH
SKBHUBAJIEHTHOCTH UCIIONB3YIOT MHIUKATOD:

1) METHUIIOBBINA KPAacHBII 3) XxpoMoreH 4E€pHBIH

2) xkpaxman 4) dhenondranens

3.2. TunoBbie 3a1aHUd AJIS NPOMEKYVTOYHOM aTTECTAIINH

3.2.1. Bonpocsl k 3a4eTy

@dopmMupyemMbie KOMIETEHIIHH:

OIIK-2 CrnocoGeH TMpHUMEHATH MPHHIMIBI CTPYKTYPHO-(QYHKIHOHANEHOH OpraHu3alyy,
HCIIONIB30BaTh (PU3UONOTHUECKHE, ITUTONIOTHYECKHe, OHOXUMHIYecKHe, OHO(H3NUECKHE METOMBI
aHaIM3a I OLEHKH M KOPPEKIMH COCTOSHMS XWBBIX OOBEKTOB M MOHMTOPHMHIA CPEIBI MX
obutaHus:

OIIK-2.1 mnpuMeHseT NPHHUMIB CTPYKTYpHO-QYHKIHOHAJILHOM OpraHH3alMud IIf
U3y4eHUS GHONOTHIECKUX 0OBEKTOB U OLIEHKH COCTOSHHS JKHBEIX CHCTEM

1. UcTropus pa3sBUTHA aHAIUTUYECKOA XUMUH.
2. Knaccugpmukaliys MeTOA0B aHAJIU3a.
3. XMMHU49ECKOE paBHOBECUE B TeTEPOreHHBIX CHCTEMAX.

OIIK-2.2  wucnoms3yeT  (DU3MONOTMYECKHE,  LUTONOTHYECKHE,  OHOXMMMYECKHE,
Guou3MIECKHe METOJABI aHamM3a i1 MOHHTOPHHTA M KOPPEKIHH Cpelbl OOMTAHHS JKHUBBIX
00BEKTOB
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4. OCHOBHBIEC IPUHIIUITEI KAYeCTBEHHOIO aHAIII34.
5. duxcanaibl.

6. CtaHmapTHEIE pacTBOPEI.

7. CrannapTH3HpOBaHHEIE PACTBOPEL.

OIIK-6 Cnoco6eH HCIONB30BaTh B MPOdecCHOHANLHOM JIEATeNbHOCTH OCHOBHEIC 3aKOHEBI
usmky, XMMHH, Hayk 0 3emie ¥ OHONOIMH, IPAMEHATH METOMEl MaTeMaTHISCKOr0 AHAIH3A
MOZICTUPOBAHNS, TEOPCTUYECKAX H IKCIEPHMEHTANBHBIX HMCCIEIOBAaHMM, NMpUOOpETaTsh HOBHIE
MaTeMaTHIeCKUC U €CTECTBEHHOHAYYHEIE 3HAHUS, HCIOL3YS COBPEMEHHEIE 06pa30BaTeNbEHEIE H
HH(POpMaHOHHEIE TEXHONOTHHE;

OIIK-6.1 Hcnonksyer B npod)ecCHOHATBHOM IeATENBHOCTH OCHOBHEIE 3aKOHBI (DM3MKH,
XHUMHH, HayK 0 3emie u GHooruu

OIIK-6.2 IIpuMenseT METOABI MATEMATHYECKOIO aHAIM3a K MOZCTHPOBAHNH,
TCOPETHYECKHX H IKCIEPUMCHTANBHBIX HCCIIE0BAHMIA

OIIK-6.3 coco6en mproGpeTaTh HOBEIE MATEMATHYECKHE M €CTECTBEHHOHAYYHEIE 3HAHMS,
HCIONB3YS COBPEMEHHEIE 00pa3oBaTeNbHEIE H HHOOPMAIHOHHEIE TEXHOIOTHH

OIIK-8 CmocofeH HCIONB30BaTh METOABI cGopa, OOpabOTKHM, CHCTEMATH3AIMH M
IPEACTaBIeHHs MOJIeBOH M JabopaTopHO# HH(pOpPManuu, NPUMEHATH HABHIKA paGoOTH ¢
COBPEMEHHBIM 000pYIOBAaHHEM, aHATM3UPOBATH IIOTYYEHHEIE PE3YIILTATEL

OIIK-8.1 Hcmone3yer meronpl cOopa, 0OpaGOTKH, CHCTEMATH3aldd H TIpeCTARICHHS
10JIeBOii 1 TabGopaTopHO# HH(MOpMALHK

1. KonugecTBeHHBIE METOBI aHAITH3A.

2. I'paBumMeTpHs.

3. O6BEMHEBIE METOBI aHAIU34.

4. Touka SKBUBaJICHTHOCTH.

5. IIpuroToBnenne CTaHAAPTHEIX PACTBOPOB.

6. CymHOCTh THTPUMETPHYECKOTO aHATH3A.

7. OcHOBHBIE pacyéThl B THTPUMETPHH.

8. llpuroroBneHHWE CTaHHApPTHBIX pAacTBOPOB JUIS  KHCIOTHO-OCHOBHOI'O
TUTPOBAHMAL.

OIIK-8.2 IlpumenseT HaBBIKK paGOTHI ¢ COBPEMEHHBIM 060pyNOBAaHMEM B aHATHA3APOBATH
MOJy4EeHHBIE Pe3yIbTaThl

9. Onpenenenne comepkaHUs KHUCIOTBI B pPacTBOPE METONOM IPAMOIO
THTPOBaHHUSL.

10. Ompenenenne copepkaHWs THApaTa aMMHaKka B PacTBOpE BETEPUHAPHOIO
IIpernapara METOAOM OOPaTHOTO TUTPOBAHHMS.

11. KpuBkie TUTpOBaHUS.

12. IaiuKaTOpEl B TUTPUMETPHH.

13.0Omnpenenenne kadecTBa BETEpPHHAPHOIO Hperapara, COAEpPXKallero MEePOKCHN
BOJIOPO/Ia, METOZOM IIepMaHIaHATOMETPHH.

14. Onpenenenne cofepikaHus aKTHBHOTO XJIOpa B XJIOPHOM M3BECTH METOAOM
HOAUMETpPHU.

15. Onpenenenre o61meH xECTKOCTH BOABI METOOM KOMILIEKCOHOMETPHH.
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16. Onpenenenue conep>xaHys HOHOB KalbIUsA U MarHus B pacTBOPE.
17. Onpenenenue cofepxKaHHsa HOHOB MeIH B pPacTBOpe (JOTOKOIIOPHMETPHYECKAM
METOJIOM.

4. METOIMYECKHE MATEPHAJIBI, OIPENAEJSTIOINHAE
IPOIEAYPHI OLIEHUBAHHM S 3HAHWI, YMEHHNH 1 HABBIKOB
M OIBITA JESATEJIBHOCTH, XAPAKTEPA3YIONINX DTAIDI
®OPMHUPOBAHUSA KOMIIETEHIIAN

Kputepun olLeHMBaHHS 3HAHWH  00ydYaroIIMXCs TpH  HpPOBE/ICHNHN
KOJIJIOKBHYMaA.

e OTMETKAa «OTJIMYHO» - 06yanOIIIHI>'ICSI YETKO BBIpAXaeT CBOI TOYKY
3peHUA 110 pacCMaTpHBAacMbIM BOIIpOCaM, IIPUBOAA COOTBCTCTBYIOIMEC IIPHMCPBI.
* OTmerka «Xopoioy - 06yqamHIHﬁCH AOITYCKaAcT OTACIIbHBIC IIOTPEIIHOCTH

B OTBETE

e OTMeTKAa «yAOBJICTBOPHTEIbHO» - oOyvaronuiics oOHapy>XUBaeT
npobensl B 3HAHUIX OCHOBHOTO y4eOHOIr0 1 HOpMaTHBHOIO MaTepuraia.

e OTMeTKa «HEYAOBJIETBOPHTEJIBLHO» - oOOydaromuiics OOHapyKHUBaeT

CYIIECTBeHHBIE TPOOENsl B 3HAHUSX OCHOBHBIX IIOJIOKEHHH JAMCLIMILIMHEL,
HEyMEHHE C TIOMOINBIO TMpenojaBaTeNid NONYy4YHTh IpPaBUIBHOE pElICHHE
KOHKPETHOM IIPaKTU4ECKON 3a1auu.

Kputepuy olleHMBaHMS 3HAHWM  0oOydYalOIMXCS IIpH _ IPOBEIEHHH
TECTUDOBAHMA.

PesynbraT TECTHUpPOBaHHA OLIEHUBACTCA 110 IPOLEHTHOM INKale OLIEHKH.
KaxmoMy ofywaromeMycs IpemyaraeTcs KOMIUIEKT TECTOBBIX 3afaHHil H3 5
BOIIPOCOB:

eOTMeTKA «OTJIHYHO» — 5 NPABUIBHBIX OTBETOB.

eOTMeTKa «XOPOLIO» — 4 NMPABUIFHBIX OTBETOB.

*OTMeTKA «yAOBJIETBOPUTEJBHO» — 3 IPaBUIBHBIX OTBETA.
¢OTMeTKA «HEYIOBJIETBOPHTEILHO» — MEHEe 2 MPaBUIIBHBIX OTBETOB

K[}I/ITC[]I/II/I 3HAHUM ITPpH TTIPOBEICHWH 3a4€Ta.
.OHeHKa «GauTeHo» JA0JKHa COOTBETCTBOBATh IIapaMeTpaM moboit U3

TIOJIOXKHUTENBHEIX OTMETOK («(OTIHIHOY, KXOPOILOY, «YHXOBICTBOPHTEILHON).

* OneHka «He 3a4TeHO» JO/DKHA COOTBETCTBOBATh MapaMeTpaM OTMETKH
«HEYIOBIIETBOPUTEILHON. '

e OTMeTKa «OTJHYHO» — BBIIONHEHH Bce BHIBl YueOHOH paboTEHI,
IpeIyCMOTpeHHble  ydueOHEIM  mnaHoM. OOydatomuiics  JeMOHCTPHpYET
COOTBETCTBHE 3HAHUM, yMEHHIi, HABEIKOB IIPUBEACHHBIM B TabIMIIaX ITOKA3aTeNsM,
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OIEpUpYeT NPHOOPETEHHEIMU 3HAHUAMH, YMEHHSIMM, HaBBIKAMH, NPUMEHSET UX B
CHTyalMsX IMOBBIMEHHOH cNOXHOCTH. [Ipu 3TOM MOryr OBEITH [OHYIIEHEI
HCTOYHOCTH, 3aTPYyAHCHH: IPH aHAIMTHYECKUX OIEpallUsiX, IepeHOCe 3HAHMH U
YMEHHH Ha HOBBIE, HECTAHAAPTHEIE CHTYALHH.

* OTMeTKa «XOpOIIO» — BHIIOMHEHHl BCE BHIEI y4ebHoit paboTEl,
IpeXyCMOTpeHHBle  y4eGHBIM  ImmaHoM. OGygaromuiics JIEMOHCTpUpPYET
COOTBETCTBHE 3HAHUI, yMEHUI, HABBIKOB IPUBEJICHHEIM B TaGNHIaX MOKA3aTelsM,
ONepUpyeT NPUOOPETEHHBIMY 3HAHHMAMHY, YMEHUSIMHE, HABBIKAMH, NPUMEHSET UX B
CTaHAApPTHBIX cUTyarusX. Ilpu stoM Moryr GBITH AONYIIEHBI He3HAYHUTENIBHEIE
OKOKH, HETOYHOCTH, 3aTPYIHEHUS TPH AHATATHYECKUX onepauusax, IepeHoce
3HaHHH ¥ YMEHHH Ha HOBBIE, HECTAHAAPTHEIE CHTYALHH.

* OT™MeTKa «yIOBJIETBOPHTENLHO» — He BHIIONHEH OJUH HIH Golee BHJIOB
y4eOHOH pabOTHI, MPEAYCMOTPEHHEIX Y4eGHBIM  I[UIAHOM. Obyuarommuiics
ACMOHCTPHUPYET  HEMOJHOE€  COOTBETCTBHE  3HAHHH, yMEHHMH, HaBLIKOB
OpUBENCHHEIM B TabiMuax MMOKA3aTelsaM, JOIYCKAIOTCS 3HAYMTENLHEIC OLIMOKH,
IPOSABIACTCA YaCTHYHOE OTCYICTBHE 3HAHMH, yMEHHH, HAaBEIKOB IO pPsAy
noKkaszareneil, oOyJalomuiics HCIBITHIBAET 3HAYHTENHHEIE 3aTpyJHEHUs TpH
OIEPHUPOBAHUH 3HAHUIMM H YMEHHSIMH [IPU UX NIEPEHOCE Ha HOBBIE CUTYALHH.

® OTmeTka «HeyNOBJIECTBOPHTENLHO» ~— He BHIIONHEHH BHIEI
y4eOHOW paGoTEI, NpeNyCMOTPEHHBIE Y4eGHBIM ILIAHOM. HeMoHcTpHpYeT
HEIIONIHOE COOTBETCTBHE 3HAHWH, YMEHHH, HAaBHIKOB IPHUBEJCHHLIM B TabiIumax
TMOKa3aTeNnet, JOIYCKAIOTCA 3HAYUTENbHEIE OIIMOKH, MpOSBIILETCS OTCYTCTBUE
3HaHMH, YMEHHH, HaBHIKOB IO OOJNbBINEMY psAy IOKa3aTeiei, obyuarommuiics
HCIIBITBIBACT 3HAYUTEIBHBIE 3aTPYAHEHHWs IIPH ONCPHUPOBAHMM 3HAHMAMH W
YMEHHSAMHU [IPH X HEPEHOCE Ha HOBbIE CUTYAIIWH.

5. IOCTYIIHOCTBb 1 KAYECTBO OBPA30BAHMUSI 1151 JINIL C OB3

Ilpy  HeoOXomMMOCTM MHBaTHAaM M JIMIAM C  OTPAHWYCHHBIMH
BO3MOXHOCTAMM  3[I0pPOBBS IIPEJIOCTABIAETCS JONONHHUTENHHOE BpeMs I
HOJArOTOBKY OTBETA Ha 3a4eTe.

Ilpy mpoBeneHMM OpPOLEYPH OLEHMBAHHS  Pe3YJIBTATOB  OGYdeHHS
VHBaIUJ0B W JMI[ C OIPaHWYCHHBIMM BO3MOXXHOCTSMH 3JOPOBBS MOTYT
HCIONb30BaThCA COOCTBEHHBIE TEXHUUECKHUE CPEACTBA.

Ilpouenypa olLeHHBaHHS pe3yNsTaTOB OOYYEHHS MHBAIMIOB M JHI[ C
OrpaHM4YE€HHBLIMH BO3MOXKHOCTSIMU 3[0POBhS NO IUCLHUIUIAHE MpPELyCMAaTPHBAeT
IpefocTaBIeHre uHpopMaruu B GopMax, aJalTHPOBAHHEIX K OTPaHHYEHMSIM HX
3JI0POBbsl H BOCIIPHUATHSI HHOOPMAIIHH:

— B [IEYATHOM Gopme yBemTHIeHHBIM IpHATOM,

i nun ¢ HapyLIeHNSIMH 3PEHHUS:
— B (hOpMe 3IIeKTPOHHOI'O IOKYMEHTA.

— B Ie4aTHo# ¢opwme,

TS ALY C HAPYLIEHUSIMM CIIyXa:
it I pym yX — B (DOpPMe 3JIeKTPOHHOTIO JIOKYMEHTA.

J1s avn ¢ HapymeHHnIMu — B IeyaTHOH QopMme, anmapara:
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‘ OIIOPHO-ABUTATENBHOI'O alIiapara [ —B (bOpMC JJICKTPOHHOI'0 JOKYMECHTA.

Ilpy npoBezeHMM TIpoOlleAyphl OLEHUBAHUA pPe3yJIFTATOB OOy4eHHUd
MHBAIKJOB U JIMI C OrPaHHYEHHBIMH BO3MOXHOCTSMHU 3OPOBBS IO AUCIUIUIMHE
obecriequBaeT BBHIIONHEHHWE CIEAYIOUMX JOMOJMHUTENBHBIX TpeOOoBaHMii B
3aBHCHUMOCTH OT MHIUBUAYAIBHBIX 0COOEHHOCTEH, 00yJaromUXCs:

a) UHCTPYKOUA II0 TOPSAOKY IPOBENEHWS IPOLEAYpPHl OICHWBAHHS
IIPEeOCTaBIIAETCA B AOCTYIIHOM popMe (YCTHO, B TUCEMEHHOH (hopMe);

0) mocrymHas QopMa MpemOCTaBICHHS 3aJaHHH OIEHOYHEIX CPEeICTB (B
neyaTHo¥ ¢Qopme, B medatHoil ¢opMe yBenuueHHBIM ImpHPTOM, B (HopMe
BIEKTPOHHOTO JOKYMEHTA, 3a/JaHUs 3a4UTEIBAIOTCS IPEMOAaBaTeNIEM);

B) JOCTyNHad (opMa NpeloCTaBlIeHUsS OTBETOB Ha 3aJaHHs (MUCBMEHHO Ha
Oymare, HabOp OTBETOB Ha KOMITBIOTEPE, YCTHO).

ITpu HeoOxomuMocCTH I OOYHAIOIIUXCS C OTPaHUYEHHBIMH BO3MOKHOCTAMH
300pOBb U WHBAIMJOB IIpoLieypa OLCHUBAHUS pPe3yJbTATOB OOYyYeHHSA IO
OUCLUILTAHE MOXET MPOBOAUTHCSA B HECKOJIBKO 3TAIOB.

IIpoBenenue mporexyphbl OLCHUBAHUSA Pe3yJIbTATOB OOYyUEHHS HHBAIHIOB U
JUL C OrPaHHYEHHBHIMH  BO3MOXXHOCTAMH  3JOpOBBs  JOIYCKAaeTcs C.
HCTONB30BaHUEM IHCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHONIOTHIA.
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AnHoTanus pa6oveii IporpaMMel Mo JUCHAIVIHE
b1.0.9.2 «cAHaauTHYeCcKan XHMUN»
Ypogens Bricmero odpazosanust BAKAJIABPHAT
Hanpasaenue noaroroexn 06.03.01 Buoxorns
Ipoduns Buoskoaorns
@opma o0ydeHns 0IHAS

Ilens ocBoeHMs: AHCUMILTHHBL: aTh CTYACHTAM 3HAHMS, KACAIOMMECS (POPMUPOBAHHSA LIETHHOTO
HayYHOT'O MHPOBO33PEHHIS, BKIIOYAIOLIEr0 aHATHTHYECKYIO XHMHIO KaK HEOTHEMIIEMYIO YaCTh KyJbTYpHI,
a TaKXKe Hay4IUTh CTYZICHTOB aHAIM3UPOBATH YCIOBUA XHMHYECKHX 3a/1a4, BEIOGHPATh METOABI PEIllCHHS 1
TIPOBOAMTE aHAJIN3 MOMYYEHHBIX Pe3YIILTAaTOB.

Mecto aucnunimEEEl B yuebHOM miaame: B51.0.9.2, aucuumimba o6sg3aTensHOM uacTH,
OCBaMBACTCA B 2-M CEMECTpe.

TpeGopanus x pe3yJbTaTaM OCBOGHHE JHCOMIUIAHBI: HM3Y4YeHHE NUCIMIUIHHBI JIOJDKHO
copmupoBaTh cnemyrommue komnerenuuy: OINK-2, OITK-6, OITK-8

OIIK-2 CnocoGeH TPUMEHATH NPHHLMIBI  CTPYKTYPHO-QYHKUMOHANEHOM —OpraHM3anu,
HCIIO/Ib30BaTh QU3MONOTHYECKHE, LIUTONOTHYECKHE, GHOXUMUYeCKHe, GHO(H3HUecKe METOAbl aHAIH3a
ANA OLECHKH ¥ KOPPEKLHH COCTOSHMS XHBBIX 0OBEKTOB H MOHUTOPHHIA CPEbl MX OGHTaHUA:

OIIK-2.1 mnpuMeHSeT NPHHIMIBI CTPYKTYPHO-QYHKUHOHANBHON OPraHM3allMH [ H3YYeHHs
OHOIOrM4ECKHX OOBEKTOB M OLIEHKH COCTOSHHS XHBBIX CHCTEM

OIIK-2.2 wucrone3yeT Qu3HONOrHYecKHe, LUTONOTMYECKHE, GHOXMMHHUECKHE, GHO(H3MUECKHE
METO/bl AHAJIH3A I MOHMTOPHHIA M KOPPEKITUH CPEAbl OOHTAHMS KMBBIX OOHEKTOB

OIIK-6. Cnioco6eH Mcnons30BaTh B NPodecCHOHATBHOM AesATeNBHOCTH OCHOBHEIE 3aKOHBI (YM3HKH,
XUMHH, HayK O 3emile U GHONOrUH, MPHMEHATh METO/ABl MaTEMAaTHYECKOTO dHATM3a M MOJCTHPOBAHHA,
TCOPETHYECKHX M OKCIIEPMMEHTAIBHBIX HCCIECAOBaHM, HpHOOpeTaTh HOBbIE MAaTEMAaTHYECKHE U
CCTCCTBEHHOHAYIHBIC 3HAHHSA, MCMONB3Ys COBPEMEHHBIE OOpa3oBaTeNbHBlE M HMHOOPMALHMOHHEIE
TEXHOJIOTHH;

OIIK-6.1 Hcnone3yer B npodecCHOHANBHOH AEATEIFHOCTH OCHOBHBIE 3aKOHBI (H3HKH, XUMUM,
Hayk 0 3emiie ¥ OMOJIOrHH

OIIK-6.2 INpumeHseT METONBI MATEMATHYECKOrO aHANHM3Aa M MOJICIMPOBAHHSA, TCOPETHYECKHX H
SKCIICPHMEHTATBHBIX HCCIIEA0BaHHH

OIIK-6.3 cnocoGeH npuoGperaTh HOBBIE MATEMAaTHYECKME M ECTECTBEHHOHAYYHEIE 3HAHNA,
HCHOJIB3Yd COBPEMEHHBIE 00pa3oBaTe/IbHEIC U HHPOPMALMOHHEIE TEXHOIOTHH

OIIK-8 Criocoben MCNomb30BaTh METOABI cGOpa, 06paGOTKH, CHCTEMATH3AIMM M TIPEACTABICHHSL
TOJICBOi 1 1abopaTOpHO# MHPOPMAITHH, IPUMEHATh HABEIKH PaGOTEI ¢ COBPEMEHHBIM 000pyIOBAHHEM,
aHANM3HUPOBATH NOyYEHHBIE Pe3y/IbTATHL

OIIK-8.1 Hcnone3syer mMetonp! cGopa, 06paGOTKH, CHCTEMATH3ALMH U TIPEACTABICHHA MONCBOH |
nabopatopHoit HHbOpMaIH

OIIK-8.2 TlpuMeHseT HaBEIKM paGoOTHI C COBPEMEHHBIM OGODYHOBAHMEM H AHAH3HPOBATH
TOJTyYE€HHBIE Pe3YJIBTATHI

KpaTkoe conep:kanne AMCHMIUIMHBL: 3afadH aHATMTHYECKOW XWMHH. OCHOBHBIE MPHHIIHIIGI
Ka4eCTBEHHOro aHanu3a. OCOOEHHOCTH aHATHTHYECKHX PeaKuMii M CIocoGBl UX BBHINOIHEHHA. Makpo-,
MHKpO-, TNOIYMHKpPO- M  yibTpamuKpoaHanus. JlaboparopHoe ofopymoBaHHe M TEXHHKA
NONYMHKpoaHanu3a. IIpeaMeT W METONBI KOJHYECTBEHHOro aHanmza. CoOBpeMeHHas KiaccH(MKAIa
METOOB KOJIMYSCTBCHHOrO aHanu3a. XHMHYECKHE METOAb! aHaIu3a. OKUCITHTENEHO-BOCCTAHOBUTEARHASL
aKTHBHOCTb  BeIeCTB. OKHCITHTENEHO-BOCCTAHOBHTENILHBIE INOTeHUMansl. YpaeHeHHe Heprcra,
BosmoxHocts  mcrionbzoanns OBP s KOMHYECTBEHHOTO ONpeeneHMs BellecTB. IIpuMepsl
PENOKCHMETPHH: IEPMAHTAHATOMETPHA, AUXPOMATOMETpHS, HomoMeTpua. WHAMKATOPE! OKCHCITHTENBHO-
BOCCTaHOBHTE/IBHOTO THTpoBaHMA. Kpupele TuTpoBanua. KOMIUIEKCOHOMETPHYECKOE THTPOBAaHHE.
CymHocTs MeTona, 0COGEHHOCTH MCIOB3YEMBIX THTPAHTOB. 3Ha9€HHe HHCTPYMCHTANBHBIX METONOB
aHanu3a, ux npeumyrnecTso. Kiaccudukauus Qmsuko-xumuueckux B QH3MYECKHX METOZOB aHANH3A.
Onruyeckre Metozel aHamusa. OCHOBHOM 3akoH CBeTomorouwenus (3akoH Byrepa-Jlam6epra-Bepa).
®oroxonopumerpus. Knaccuduxauus meronoe. Meton kanuGposounoro rpaduka. CymHOCTh MeTOIA,
00/acTs NpUMEHEHMs, ammaparypa, NpuHUEN AeficTeus. [loTeHuMoMeTprueckuii aHamms. CyIHOCTB
MeTofa, 0o0nacTb €ro MpUMEHEHHs, NpPHMEHAeMas aNnapaTypa, HOHCEJEKTHBHEIE 3NEKTPOME,
NOTEHLHOMETPbL.  [IpuMepsl  MCMONB30BaHMS IOTEHLUMOMETPUM IS OMNpPEHENCHUA COACpKaHHA



pasnMYHBEIX MOHOB B  pacTBope. Xpomartorpapuueckuii aHamms. Kiaccmpukamms wMetonos
xpomarorpaduu. XXunkocTHas ancopbuuoHHas xpoMarorpadus. PacnpenenurensHas razo-XuAKOCTHAS
xpomarorpadus. JKunkocTHast ~ pacnpenesdTeNnbHas — xpomatorpadms. PactipepenurensHas
xpomarorpadus Ha Gymare.

OO61as TPyAOeMKOCTh AUCHHILTHHEL: 2 3a4eTHble equHuLp (72 yaca).
Hroroeniii KOHTPOJIL N0 JUCHHILIMHE: 3a4€T



