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1. OEJIA A 3AJAYM JTUCIIUTLINHBI

OcHOBHAs WeNb MUCLUIUIMHEL IIpA NOATOTOBKE 6akanaBpOB HAIPaBICHHS MOATOTOBKH
06.03.01 Buomorus, mpoduis Buoskonorus, 3akmouaeTcs B ToM, uTOGHI AaTh CTyAEHTaM
SHaHHs, Kacalomuecs (OPMUPOBAHMS LENLHOTO HAyYHOTO MHPOBO33PEHHUS, BKJIIOYAIOMIETO
GHATTATHYCCKYI0 XMMUIO KaK HEOTHEMIEMYIO YacTh KYJIBTYPEI, @ TAaKK€ HAYYHATH CTYJACHTOB
aHaTM3HPOBATH yCIOBHS XHMUYECKHX 33/1a4, BEIGHPATL METOE] PCUICHHS U NIPOBOAMTH AHATU3
IIOJyYEHHBIX Pe3yIbTAaTOB.

Jns nocTrKeHUs MocTaBeHHO#M nenn HEOOXOIMMO PEUIUTh CIEAYIOLINE 3aqAYUM:

- N3YHEHHUC TEOPETUHECKHX OCHOB aHANHTAYECKOH XHMHUHK;

- M3y4CHHE OCHOBHBIX COBPEMEHHBIX METOHOB XHMHYECKOLO U busrKo-XHMHIIECKOTO
aHamM3a,

- IpHOOpeTeHne HaBBIKOB paGoOTEI Ha COBPEMCHHEIX NpPUOOpPaX, NpeAHA3HAYECHHEIXK I
(u3MKO-XUMHYECKHX MCCaenOBaRMIT 1 aHajM3a;

- IPHOOPETEHNE HABBIKOB CTATHCTHIECKOM 00pabOTKHM IONyYCHHEIX Pe3yIBTATOB,

- IPHOOpETEHHE HABHIKOB NPOBEACHUS XHMHUYECKHX SKCIIEPUMEHTOB M pEakiMif,’B ToM
UHCITE, I UACHTHOUKAIMY HEOPraHMIECKAX BEIIECTB.

2. IEPEYEHD IVIAHUPYEMBIX PE3YJIBTATOB OCBOEHMSI 11O
AACIIUIIIAHE (MOAYJIIO), COOTHECEHHBIX C IJIAHUPYEMBIMH
PE3YJIBTATAMM OCBOEHMSI OBPA3OBATEJILHOM HNPOI'PAMMBI

Komnerennun o6yqaromerocs, (popMupyeMEIe B pe3yIbTaTe 0CBOEHMS AUCIHIIAHLL
Uzyvenne TUCIUMINIMHEI JOIDKHO C(OPMHPOBATH CIIEAYIONIAE KOMIETEHITHH:
A) O6menpodeccHonanLEbIe KOMIIETEHIUH (OIIK):

OIIK-2 Crnoco6ern mpuMeHsTH TIPHHIANEL CTPYKTYPHO-QYHKITHOHANBHON OpraHH3aiymy,
HCTIONIB30BATE (U3HONOTHYECKHE, UTONOTHIECKE, bHoxuMHIUeCcKHe, OGHOPU3MUECKE METOMEI
QHAIM3a NJIA OLEHKM M KOPPEKLHM COCTOSHHS SKHBBIX OOBEKTOB U MOHMTOPHHTa Cpensl HX
obHuTaHu:

OlIK-2.1 mpuMeHseT NpUHIMOED CTPYKTYPHO-GyHKIIHOHANBHON OpraHM3aumd IS
H3y4eHHUA GHONOTMYECKHX OGBEKTOB H OIEHKH COCTOSHUS KUBBIX CHCTEM

OIIK-2.2 HCIONB3YeT  (HU3HOIOrMYeCcKHeE, IUTONIOTHYECKHE,  OHOXHMHYECKHE,
buopm3nyeckne MeTomsl aHAM3a IS MOHUTOPHHIAa U KOPPEKIMH CpeAbl OOHUTAHMS >KHUBBIX
00BEKTOR

OIIK-6. CnocobeH wMCHONB30BATE B NPOpECCHOHAILHON JIEATENLHOCTH OCHOBHLIE
3aKOHBI QU3NKH, XHMHH, HayK 0 3emyie U Oronoruu, NPHMEHATs METONBI MATEMATHYESCKOTO
aHalu3a W MOJACNMPOBaHHS, TEOPETHYECKMX M  BKCHEPHMEHTANHHBIX HCCIIEJOBaHHI,
NpHOOpeTaTh HOBEIE MATEMATHYECKHE H CCTECTBCHHOHAYYHEIE 3HAHMSA, UCIIOIB3YS COBpeﬁ/{eHHBIe
obpasoBaTelbHEIE U HHGOPMANHOHHbIE TEXHOJIOTHH; :

OIIK-6.1 Hcnonssyer B mpodeccuonansHoi ACATEIILHOCTH OCHOBHBIE 3aKOHBI (M3HKH,
XMMUH, HayK 0 3eMiie H GHonIorum .

OIIK-6.2 IIpHMEeHAET MeTOABI MATEMATHYECKOro AHaNM3a HM MOJENHPOBAHMA,
TCOPETHIECKHX U SKCIIEPIMEHTATIBHBIX HCCIICTOBaHMIL

OIIK-6.3 cnocoGeH HpHOGPETaTh HOBEIE MaTeMATHYECKHE H eCTECTBEHHOHAYYHEIE
SHAHHS, UCTIONE3YS COBPEMEHHEIE 06pa3oBaTeNbHEIE M HHGOPMALMOHHEIE TEXHOIOTHH

OIIK-8 CrnocobeH wucmons3oBaTsh MeTonBl cOopa, 06paloTKH, CHCTEMAaTH3AUHH U
TIPEACTABNICHUA IONCBOH M 1abOPAaTOPHOH HHGODMAIMH, NPHMEHATb HABBIKH paboTer ¢
COBPEMEHHBIM 000pYI0BAHHEM, aHAIM3UPOBATH OIyYeHHEIE pE3yNbTATEL '

OIIK-8.1 Hcmons3yer MeToss! cbopa, 06paboTKH, cHCTeMAaTH3ALMA H IIPeICTaBNCHUS
07IEBOH 1 nabopaTtopHoit HHPOpMaIHK

OIIK-8.2 TIlpumeHseT HaBBIKH paboTEl ¢  COBpeMEHHBIM obopynoBanueM wu
AHAIU3HPOBATE MOYYECHHBIE PE3yIbTATEI



3. MECTO JUCIMILTAHBI B CTPYKTYPE OIIOII

Hucrunmana B1.0.09.02 «ABamuTudeckas XuMusy sBisercs AMCIHIUIHHOM 00s3aTenbHOM
4acTH (enepasbHOro rocynapcTBEHHOTo 00pa30BaTeNbHOrO CTAHAApPTa BEHICIIETO obpazoBaHus
10 HanpawieHUIO nmoArotosku 06.03.01 Bmomorms, npodunb Buoskomorus, xeammduxanms
(CTENeHn) BHITYCKHHKA — "Oaxanasp".

Ocsaupaercs Bo 2 cemectpe. }

Hpu o6yyennn NUCHATUTHHE! «AHATUTHYECKAS XUMIUSY UCIIONB3YIOTCS 3HAHHS W HABHIKH,
TNONy4eHHBIC ~CTYACHTAMM @PH OCBOCHMH INKONBHOTO YPOBHS  XHMHH. Hucnumnuaa
CAHWIMTAYECKAs XHMHS» sBAfercs 6a3oBoit, Ha KOTOpPO#l  cTpouTcs GOJIBIIHHCTBO
IOCNIEIYIOINUX AUCHHUILINH, TAKAX KaK:

1) Opraruueckas u PUIKOILIOUTHAS XHMUSL.

2) Buonoruyeckas xumus.

3) Berepunapras hapmakonorus.

4) Buoduzuxka.

5) BezonacHOCTE XH3HEeIEITEIBHOCTH.

4. OFbEM JUCIUILIAHELI “AHAJITATUYECKA SI XUMUST”

O6beM auCUMILIHHDBI “AHAJHTHYICCKAST xamua”
AJISL OYHOI hopMbI 00yuenns

Buga yue6uoii padoTnr Bceero uacos =5 CeM2e cTp
AyputopHsle 3aHATHS (Beero) 34 34
B ToMm uncre:

Jlexunu, B TOM 49UCIIe HHTEPAKTHBHBIE

(hopMBI

IIpaxtiaeckne 3ausarus (T13), B Tom 34 34
9HCIIe HHTEPAKTHBHEBIE ()OPMEI, H3 HUX:

[IpakTHyeckas MOAroTOBKA 4 4
CamocrosTeasHas pabora (Bcero) 38 38
Buz npomesxyTodHo# artectanuu (3auer, Bauer 3ager
dK3aMeEH)

O6mas TPyAOeMKOCTD Yack / 3a4eTHEIE

€ IMHHIIBT 7212 7272
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6. IEPEYEHD YYEBHO-METOIWYECKOI'O OBECIIEYEHUS JAJIS1
CAMOCTOSATEJNBHOH PABOTHI OBYYAIOIINXCA 11O JUCIUILINHE

6.1. MeToanyecKkue yKa3aHus [UIsi CAMOCTOSTE/ bHO padoThI
1.Pa6ogad TeTpagp M0 HEOpraHWYECKOH M AHAUTHYECKOMN XUMHH. y4ebd.-MeTof. mocobue ans
cTymeHToB 1 xypca dak. BeT. Men. m Ber.-cam. dak., 111 dax. BeT. MeA. OYHO-330UHOI
(BeuepHeit) bopmer o6yuerus / A. H. Bapsunes [u ap.] ; CIIGTABM. - 4-¢ u3n., nepepab. u Jo1I.
- Canxr-llerep6ypr : CIT6TABM, 2017. - 112 ¢. - URL: https://clck.r/NV€WMS86 (nata
obpamenrms: 18.03.2026). - Pexum AOCTyma: Iist aBTOpH3. noies3oparenecii 35 CII6GIYBM. —
TexcT: anexTpoHHEI.

6.2. JIutepatypa nas caMoCTOATETILHOM paboTnl

1. AHanuTHyecKkas Xumus : yue6.-MeTo1, mocobGue ang ctyn. 1 kypca ®BM, BCD, BAK, BEPrA
/ cocr. T. IT. JIyuxo [u ap.]; CIIGTABM. - CIIG. WUzn-so CIIGIABM, 2016. - 39 ¢. -
Konuuectso — 200. _
2. AHanuTHYECKAT XUMUSA : y4e0HO-MeToNHYecKoe Mocobme st cryzenTos I kypca ®BM, BCD,
BOK, BBPuA / cocr. T. I1. JIynko [u ap.]; CIIGIABM. - Canxr-TlerepGypr :CII6T ABM, 2016. -
39 c.-URL: https://clck.ru/R6xPh (nata obpamenus: 18.03.2026). - Pexum Jocryna: A
aBTopH3. nonb3opareneit 35 CIIGI'YBM. — TekcT: anexTpoHHBIH ‘

7. IIEPEYEHb OCHOBHOM ¥ JOIIOJHUTEJILHOI JINTEPATYPHI,

HEOBXOAUMOM JJ151 OCBOEHUS AUCHUTILINHBI
a) OCHOBHAsl TMTEPATYpa:

1. Henamesa, JI. B. AnaimTudeckas Xumus  : yue6uuk / JI. B. Henamera, T. T.
YOnuna. - Poctos-Ha-Mlony : ®enuke, 2022. - 300 c. (Cpennee memunuHCKOE obpasoBaHwue) -
ISBN 978-5-222-38568-5. - Teker : anexTporHkI // OBC "KoHcynprant crygenta [caiiT]. -

URL https://www.studentlibrary.ru/book/ISBN9785222385685. html (mara obpamennus:
18.03.2026). - Pexxum noctyna : mo momucke.

0) nononHUTeALHAN AMTEpATypa: ..

1. UlesenpkoB, A. B. Heoprannueckas xumps  : yuebnnk / A. B. IllesensbkoB, A. A.
Aposnos, M. E. Tamm; oz pen. A. B. IllesennkoBa. - Mocksa : Jlaboparopus suanwit, 2021. -
591 C. - ISBN 978-5-00101-937-4. Pexxum JoCTyna:
hitps://www.studentlibrary.ru/book/ISBN9785001019374.html - TexeT : anextponnsnt // DEC
"Koncynsrant crynenra” (Jlata gocryna: 18.03 .2026)

8. IEPEYEHB PECYPCOB I/IH(I)OPMAI_II/IOHHO-TEJIEKOMMYHI/IKAI.II/IOHHOﬁ
CETH «(MHTEPHET», HEOBXOUMBIX AJISI OCBOEHUS AUCIIUITINHBI
JU1s IOATOTOBKY K NMPAaKTHYECKAM 3aHATHAM H BHIIONHEHHS CAMOCTOSTENBHOIN paboTsI
CTYASHTBI MOTYT MCIIONB30BATh ClieAyromue HHrepaeT-pecypekr:
1. https://meduniver.com — Menuuusnckuii MHPOPMALMOHHEIA caiiT.

2. http://vanat.cvm.umn.edu — Heoprauwueckas u anatuTHueckas XVMHS YHUBEPCHTET
Munnecora

JJIEKTPOHHO-0U0IHOTEYHbIE CHCTEMBI:

IBC «CIIBI'YBM»

9BC «KOoHCYNBTAHT CTYIeHTay

Copasouno-tpaBopag cucteMa «KorcynprartILiioc
Yuugepcuterckas un(popMaironHnas cucrema «POCCUS»
[onnoTtekcToBas 6asa nanusix POLPRED.COM

Hayunas anekrponnas 6u6nnorexa ELIBRARY.RU
Poccuiickas nayunas Cetp

DIEKTPOHHO-0HbGnHoTeunas cucrema [Qlib

XN LN~

baza 1aHHEIX MeX/IYHAPO/IHEIX HH/IEKCOB HAVIHOIO rarupoBanms Web of Science




10. ITomxoTtekcropas MEXIUCUMIUTMHApHas 6a3a JAHHBIX 110 CelIbCKOXO3MHCTBEHHBIM M
SKOJIOTHYCCKUM HaykaM ProQuest AGRICULTURAL AND ENVIRONMENTAL SCIENCE
DATABASE

11. OnexTpoHHBIE KHHTH H3JaTeIhCTBA «IIpocmext Haykm»
http://prospektnauki.ru/ebooks/

12. Komnexkmusas  «Ceanckoe X03aicTBO. Berepumapus» w3matempersa «KBagpo»
http://www.iprbookshop.ru/586.html

9. METOTNYECKUE YKA3AHUSA A1 OBYYAIOIIIUXCS 110 OCBOEHHUIO
JUCTUATIJIMHBI
Meromuueckne pexomenmaumu s CTYNICHTOB — 5TO KOMIUIEKC PEKOMEHAAIME H
PasbACHEHHH, IO3BOJIAONUX CTYAEHTY ONTHMAILHEIM 00pazoM opraHmsoBaTh ImporEece
H3YYEeHHUS TaHHOM MUCIMIIIHHEL
Conepxanue METOANYECKHX PEKOMEHIAIMH, KaK IIPABHIIO, MOXKET BKJIFOYATh:

* CoBeTsl IO MIAHHUPOBAHHIO H OpraHu3alyy BPEMEHH, HEOOXONMMOro Ha H3ydYeHHe
AUCIMINHEEL ONHCaHHe [OCIENOBATENEHOCTH eHCTBU CTYNCHTa, HMJH «CLEHapHii
H3YYEHHUS JUCIHIIIHHED),

VTpeHHee BpeMsl ABISETCS CaMBIM IUIONIOTBOPHEM Ul y4eGHOH paGoTs (¢ 8-14 wacos),
3areM mocneobeneHHoe Bpems (c16-19 4acoB) H BeuepHee Bpems (¢ 20-23 yacoB). Camsrit
TPY/HBIE MaTephan PeKOMEHAYeTcs K H3y4YeHHIO B HAUale KaXZI0T0 BPEMEHHOro HHTEpBasa
nocne oraexa. Yepes 1.5 waca paGoThr HeoGxommM nepepsB (10-15 muHyT), 9epes 4 waca
paboTEI nepephiB nomKeH cocTaBmATh 1 wac. YacTsio Hay4HOM OpraHM3alyK Tpy[a SBIAETCS
OBJaJICHHE TEXHUKOH YMCTBEHHOTO Tpyna. B HOpMe cTymeHT nomken YAENATH yYeHHUIO 0K0JI0 10
1acoB B 1IeHb (6 4acos B By3e, 4 yaca — foma).

* Pexomenmauuu o moarotoske x NMPaKTHYECCKUM 3aHATHIM
IpakTideckue (CeMHHAPCKHE) 3aHATHS COCTABIISIOT BaXKHYI0 YaCThb MPO(eCCHOHAIBHOH

TIOATOTOBKH CTyNeHTOB. OCHOBHAA LeNb HPOBE/IEHNS IPAKTHYECKHX (ceMHHapcKuX) 3aHATHI -
dopmupoBanue y crynenTor dHATUTHICCKOT0, TBOPYECKOTO MBIIUICHHS IIyTeM MPHOGPETEHHS
NPAKTHYCCKHX HABBIKOB. Tak e MpaKkTHdecKHe 3aHATHS IPOBOATCA C LeNbIo yriybiaeHus u
SaKpETUICHHS 3HAHUH, HONYYCHHBIX HA JIEKUHAX M B IPOLECCE CAMOCTONTENLHOMN paboTsr Hax
HOPMAaTHBHBIMK JIOKYMEHTaMH, y4eGHOH H HaywHOM murepatypoii. Ilpw moxaroroBke K
TIPAKTAIECKOMY 3aHATHIO IS CTYHEHTOB HEOOXOMMO M3Y4HTE HIH TIOBTOPHTH TEOPETHYECKHIA
MaTepHall 110 3aJaHHOM TeMe. '

IIpu oaroToBke k mpakTHUeCKOMY 3aHATHIO CTYACHTY PEKOMEHAYETCS IPHUAEPKHBATHCS
CIIEAYIOIIETO alTOPUTMA;

1) 03HAKOMHTECS © ITAHOM IIPEJICTOSIIEro 3aHATHS,

2) mnpopaborarh JmTepaTypHBIE UCTOYHUKH, KOTOpHIE ObUIH pPEKOMEHAOBAHEI, H
OSHAKOMMTECS C BEOJIHEIMH 3aMEYAHHAMH K COOTBETCTBYIOLIUM pasznenam.

Meroauueckue ykasanus k mpaxrtuueckum (ceMHHApCKUM) 3aHATHAM [0 UCIMIIIHHE
Hapszly ¢ paboueli mporpammoli U rpadukoM yueGHOrO IIpoNiecca OTHOCATCH K METOANYECKHM
AOKYMEHTaM, ONMPEAEIIONMM YPOBEHb OPTaHH3aIHH M KaUueCTBa o0pa3oBaTeIBHOro Iporecca.

Cognepxanne mpakTHYeCKHX (ceMHHapCKUX) 3aHATHI uxcupyercs B paGounx y4eGHEX
IIporpaMMax JMCLUIIIKMHE B pasjenax «[lepedens Tem mpakrudeckux (ceMMHapCKHUX) 3aHATHIDY.

Baxueiimeii cocrapisromeit mo6oi (OPMEI IIPaKTHYECKAX 3aHATHH SBIAIOTCH 3aaHu.
OcHoBa B 3amanHuu - npEMep, KOTOpHIH pasbupaeTcs ¢ mosuumit Teopuw, Pa3BUTOH B JIEKUUH.
Kax npaBmio, ocHoBHOE BHEMaHHE yRensercsa (popMUPOBAHMIO KOHKPETHEIX YMEHHUiH, HaBHIKOB,
HT0 M ONpENENACT COACPIKAHUE NEATENbHOCTH CTYICHTOB - PeLICHHE 3ama4, nabopaTopHEie
paboTsl, yTouHeHHe KaTeropuii U MOHSTHIA HayKH, ABJIAIOIMXCA NPEATIOChUIKOM IIPaBHIbHOTO
MBIIVIEHAS U PEYH.

Ipaxtuyeckue (ceMuHapcKue) 3aHATHS BEIIONHSIOT CIIEAYIOIIHUE 3a/1a9H:

- CTHMYJTHDYIOT DETyIApHOS H3ydeHHE DeKOMEHAYeMOii JUTEPaTyphl, a TaKke
BHHMATENBHOE OTHOLICHNE K JIEKITHOHHOMY KYPCY;



- SAKpEILLIOT 3HAHMA, TMONYYCHHBIE B MpoLEcce JEKUHOHHOTO OOydeHHs u
CaMOCTOATENIBHON pabOTEI HAl IUTEPATYPOii;

- PacHpSIOT 00BEM POGECCHORANEHO 3HAYMMEIX 3HAHHHN, YMEHHUH, HABEIKOB;

- IO3BOJIAIOT IPOBEPUTH NPABHIIBHOCTD PaHee [OyYEHHEIX 3HAHHIA,

- IPHBUBAIOT HABBIKH CaMOCTOATENBHOTO MBIIICHH)S, YCTHOTO BEICTYILICHHUS,

- CIOCOOCTBYIOT CBOGOHOMY ONEPHPOBAHMIO TEPMHUHONIOTHEI;

- TPCROCTABIAIOT MPENOJABATEMO BO3MOXHOCTE CHCTEMATHYECKH KOHTPOIMPOBATH
YPOBEHB CaMOCTOATEIBHOR pabOTHI CTYIEHTOB.

Meroauieckne ykasaHus K NpaKTHUECKHM (CeMHHAPCKHM) 3aHATHSAM [0 AMCLUILIAHE
FOJDKHEI OBITH OPHEHTHPOBAHH Ha COBDEMEHHBIE YCIOBHS XO03AHCTBOBaHMS, ACHCTBYIOIIHE
HOPMaTHBHBIC JIOKyMCHTEI, NEPSHOBEIE TEXHOIOTMH, HA IOCICAHHE JOCTIKCHHS HayKH,
TCXHAKA U MPAaKTUKA, HA COBPEMEHHEIC IIPEACTABNIEHHA O TEX MM HHBIX SBICHHAX, U3yUaeMoit
JeHCTBATEILHOCTH. ’

* Pexomennanuu 1o paGote ¢ smreparypoit.

Pabora ¢ nuTepaTypoil BaxHEIH 3Tall cAMOCTOATETHHOM paboThI CTyZEHTa MO0 OCBOCHHIO
IpeAMETA, CHOCOOCTBYIONINE HE TOJNBKO 3aKPEIICHHIO 3HAHHUM, HO M PacIIMpEHHIO KPYro3opa,
YMCTBEHHEIX CIIOCOGHOCTEH, IaMATH, YMEHHIO MBICTATB, U3IATaTh W IIOJTBEPXKAATE CBOM
runoTessl W uaeu. Kpome Toro, pasBHBaOTCA HABEIKH HAYYHO-MCCIIENOBATEIHCKOM paboTsl,
HEOOXONUMEIE B JaibHelIel mpodeccHOHAIBHOMH NesTeTbHOCTYL.

IlpucTymast K H3yYeHHIO JUTEPATYpEl IO TeMe, HEOGXOMMMO COCTABJISTE KOHCIIEKTEI,
BBINACKH, 3aMETKH. KOHCIEKTHPOBaTh B 06A3aTENbHOM MOPSAKE CCAYET TPYIBl TEOPETHKOB,
KOTOPLIC IIO3BOJIAIOT OCMBICIUTH TEOPETHYECKHE Gasmc HccnenoBaHus. B OCTAIBHOM MOXKHO
OTPaHMIMTBCA BBITMCKAMHM M3 H3YYCHHBIX HCTOYHHKOB. BCe BBIMMCKM, LHTATHI 0643aTeIbHO
AOJDKHBI HMETH TOYHBIH «OOPATHBIiA afpecy (aBTOP, HasBaHue PaGOTHI, O H3AHKS, CTpaHuIa 1
T.71.). JenarenbHO HamMcaTh COKPAIIEHHOE HA3BAHHE BOLPOCa, K KOTOPOMY OTHOCHTCS BBIIHCKA
wm murata. Kpome Ttoro, Heo6XoZMMO HayuMTECA cpasy e COCTABIIATH KapTOTeKy
CNCMUANLHON JIMTEPaTyphl U MyONHKallki HCTOYHMKOB, KaK IIPEIOKEHHBIX IIperoaaBaTesieM,
TaK W  BBIABJCHHBIX CAMOCTOATENBHO, a TaKkke oOpaTuThcss K GHOMMOrpadmuecKuM
CIP2BOHAKAM, JICTONHCH JKYPHAJIbHBIX CTaTed, KHIKHOM JeTONHCH, pedepaTHBHBIM
KypHanaM. Ilpu sToM myGmuMKanuu HCTOYHMKOB (CTaTeif, HA3BAHHS KHWI H T.J.) IIACATh Ha
OTACIIBHBIX  KAapTOYKaX, 3alOHATE  KOTOpble  HEOOXOAMMO  COTJIACHO IpaBUIIaM
bubmuorpacpmyeckoro onucanus (paMmIMs, HHAIHEATLI aBTOpa, HasBaHHe paboTel. Mecro
M3aHus, M3NAaTeIbCTBO, TOJ H3JAHMSI, KONMYECTBO CTPAaHHULl, a4 s )KYPHAIBHBIX CTAaTel —
HasBaHMC JKypHalla, rOX M3MaHHs, Homepa cTpanHL). Ha kxaxoi kaprouke uenecoot:ipa:mo
(puKCHpOBATE MBICIIE ABTOpa KHMIH MIH (paKT U3 3TOM KHMIH JIMIIS IO OIHOMY KOHKDPETHOMY
Bonpocy. Ecimu B paGote, maxe B ToM xe abzane mwim dpase, cofepKarcs elle CyXIeHHS HIH
(haKTEI IO PyroMy BONPOCY, TO HX CIEAYET BHIIUCHIBATH HA OTJICNBHYIO KapTouKy. M3moxenue
MOIDKHO OBITH CXKATHIM, TOYHEIM, 63 CyOBeKTUBHEIX oneHOK. Ha 060pOTHO CTOPOHE KApTOUKH
MOXHO JIeNIaTh COOCTBEHHBIE 3aMETKU O JaHHOH KHHTE MIH CTAThE, €€ COIEPIKaHUH, CTPYKTYpE,
0 TOM, Ha KaKMX UCTOYHHKAX OHA HallKCaHa U Mp.

* PazbscHeHus 1o moBojy paGoTH ¢ KOHTPONBHO-TECTOBLIMH MarepHangamMu Mo Kypcy,
PEKOMEHAANHUH 110 BRIIOTHEHHIO JOMALIHUX 3a/1aHHI.

Tectupoanme - 5To mpoBepka, KoTOpas IIO3BONSET ONIPEICTIHTh, COOTBETCTBYET JIH
PCAJIBHOE IOBCACHHUE MPOrPAMMBI OXKHJACMOMY, €CIIH BBIIONHHTE CIELHUATIBHO MOT0GpaHHEL
HA00p TeCTOB. TecT — 3T0 BHIIONIHEHHE ONpPeNENeHHbIX YCIOBH 1 JACHCTBHM, HEOOXOMUMBIX IS
IPOBEPKH paboTHl TecTHpyeMoi dhyHkuuu um eé gactu. Ha kaxmsrii BOIIPOC T10 JUCIUILIMHE
HEOOXO/MMO NPABHIIBHO OTBETHTH, BEIGPAB OJTMH BAPHAHT.

10. BOCITUTATEJILHAS PABOTA
B pamkax peammsanuum IUCIMIUIMHEI HPOBOXHTCS BOCHHTATE/IBHAS pabora s
(OpMEpOBaHHS COBPEMEHHOTO HAYYHOTO MHPOBO33PEHHS M CUCTEMBI Ga30BBIX LICHHOCTEH,
(opMHUpPOBaHHS M Pa3BUTHUS LyXOBHO-HPABCTBEHHbIX, TPaXAAHCKO-IIATPHOTHYECKUX LIEHHOCTEi!,
CHCTEMBI 3CTETHHECKAX M 3THIECKHX 3HAHUH M LEHHOCTEH, YCTAHOBOK TONEPAHTHOTO CO3HAHMS



B ofImecTBe, (bopMHupoBaHuS Y CTYIEHTOB NOTPEOHOCTH K TPYAy Kak IEPBOH IKHU3IHEHHOU
HEOOXOMMOCTH, BBICINEH LEHHOCTH H [JIaBHOMY CIIOCO0Yy JOCTHIXXEHHMS >XH3HEHHOIO ycrexa,
AJid OCO3HAHHS CONHAIBHON 3HAUUMOCTH CBOCH Oynymeit npodeccuu.

11. NEPEYEHb UHO®OPMAIIMOHHBIX TEXHOJIOT U, UCITIOJIb3YEMBIX ITPU
OCYIMECTBJIEHUH OGPA3OBATEJLHOI'O ITPOLECCA

B yueGHOM IIporiecce mo JUCHUILIHHE IPEAYCMOTPEHO HCIIONB30BAHME HHGOPMAIIOHHBIX
TEXHOJOTHIA;

v’ BeleHHe NPaKTHYECKHX 3aHATH C HCTIONB30BAHAEM MyIETHMEAHA;
v’ HHTEpaKkTHBHEIE TEXHOJIOTHH (IpoBefieHNE  MUANOrOB, KOJUIEKTHBHOE obcyxaenne
PasiIMIHBIX IOXO0B K PENMECHHIO TOH MM HHOH y4eGHO-TIPOodhecCHOHATBHOM 3a1a4n);
v B3aUMOJEHCTBHE ¢ 0GyYalomUMHCS IOCPEICTBOM 3JIEKTPOHHOM II0YTE!, :
v’ coBMecTHas paGoTa B INEKTPOHHOM HH(POPMAIHOHHO-06pazoBaTETBHOM cpene CIIGI'YBM:
https://spbguvm.ru/academy/eios/

11.1. TexHoIOrHA HCKYCCTBEHHOr0 HETEJLIEKTA

JU1 MIOAFOTOBKH K IPAaKTHYECKUM 3aHATHAM M BBIIOTHEHHS CaMOCTOATENbHON paboTh
CTYICHTBI MOTYT HCIIONIB30BaTh HCKYCCTBEHHBIH MHTEIIEKT.

VickyccTBeHHBI MHTENNEKT — KOMIITEKC TEXHONOTHYECKUX PEIIEHUH, HO3BOISIONIMAA
HMHTHPOBaTh KOTHUTHBHEIC (DPYHKIHK YenoBeKa (BKIoUast caMoo0yyYeHHe U HOKCK pemeHuit Ges
32paHee 3a/IaHHOTO ANrOPUTMa) M NONYYaTh IPH BHIIONHEHHH KOHKPETHEIX 3a1ad pe3yJIbTaTHI,
COTIOCTABMMEIC, Kak MHHUMYM, C Pe3yIbTaTaMH HHTE/UIEKTYAThHON AEATENBHOCTH YeIOREKa.
Kommnekc — TexHomormueckux — pememmit  BKmouaeT B cebs  mudopmammonHo-
KOMMYHUKAIIHOHHYIO HUHQPaCTPYKTypy, HOpOTpaMMHOe obecliedeHue (B TOM wYHCIE METOZEI
MalTMHHOrO 00YYEHHs), MPOLECCH M CEPBHCHI I10 00paGoTke JIaHHBIX W OUCKY PELICHHI (Vkas
Ipesunenta Poccumiickoit ®enepanuu ot 10 okTa0ps 2019 r. Ne 490 «O pasBuTum
MCKYyCCTBEHHOTO HHTeIIeKTa B Poccuiickoit ®epepanumy»). :

JaHHBIT Moayns Hamenen Ha $hopmuposarme KoMmmeTeHIMIA B cdepe HCKYCCTBEHHOI'O
HHTCILICKTA, TIO3BOISIOMMX BEIIYCKHUKAM HCIIONB30BaTh M pa3pabaThiBaTh OTAE/IBHDIC METOMBI
H TCXHOJIOTHH C y4aCTHEM HMCKYCCTBEHHOTO MHTEIIIEKTA, JTHGO BIALETh METONOIOIHIECKIME
aCICKTaMH  HCIIONB30BAHMA M Da3paGOTKH METOHOB H TEXHONOTHA ¢ HCIIONb3OBAHMEM
HCKYCCTBEHHOTO MHTEIIEKTa | YCIICIHO IPUMEHSTE HX B CBOEH NeATEILHOCTH, BIAJETh BCEMU
KOMIICTCHUUAMHA,  CBA3aHHBIMH €  PYKOBOIACTBOM  KOMIIIEKCHBIMM pEMICHUAMH IO
MCTIONB30BAHNIO M Pa3pabOTKe CHCTEM HCKYCCTBEHHOTO HHTEIUIEKTA, B TAKKE obmnagars
kpambukanueii B chepe ympapneHus IPOCKTAMH M PYKOBOACTBOM  KOJUIEKTHBOM
pa3paboTIHKOB. ’

[IpH 5TOM B YacTH HCIIONBE30BAHUS CHCTEM HCKYCCTBEHHOTO HHTEIIEKTa 00pa3oBaTenbHas
TporpaMma Jo/mkHa oGecrieunBaTh (HOPMUpPOBAHHE KOMIETEHIM 110 PCINEHHIO TakWX 3a/1ay,
Kak IUIAHMPOBAHKME, MPOTHO3HPOBAHHE M INPUHATHE DEUICHHH, ABTOMATH3AIHS PYTHHHBIX
IDOU3BONCTBCHHBIX ~ OICpaldif,  HCHONL30BAHHE  ABTOHOMHOLO HHTEJICKTYaJIEHOTO
060pyNoBaHNA ¥ POGOTOTEXHIYECKHX KOMIIJIEKCOB, MHTEJUICKTYAIBHEIX CHCTEM YIpaBICHHS
JIOTUCTHKOM, NOBLIMIEHNE 6€30I1aCHOCTH COTPYIHUKOB IIPH BBUIOJTHEHHH NPOU3BOJCTBEHHEIX M
Ou3HEC-TIPOIlECCOB,  NOBBINEHHE JIOSIBHOCTH W YAOBIETBOPEHHOCTH  IOTpeGHTENEH,
ONTHMH3aLMA mpornecca moabopa M o6yueHHs KaJpoB Ha OCHOBE IPUMEHEHUS METOJIOB
MallMHHOTO  OOydYeHHs, HeHpOCeTeBbIX Momenell u METOJIOB, CKBO3HBIX LH(POBEIX
CYGTEXHOJIOTHI HCKYCCTBEHHOI'O MHTEJIEKTA H Ip.

B uacti pa3spaGoTKi CHCTEM HCKYCCTBEHHOTO MHTEIUIEKTa obpasoBaTenbHas IporpaMMa
JoJKkHa obecrneunBaTh GOPMHPOBAHIE KOMIIETEHIMH B OGIACTSIX pa3paboTku u mporpaMmHOI
peajlusaiii airOPUTMOB; HCCIIENOBAHMIT ATOPUTMOB M MAaTEMaTHIECKHX METOJIOB; pa3paboTku
IIPOTPaMMHBIX M TEXHOJOIMYECKHX DEIICHHH, METONOB M TEXHOJIOTHi cOopa, XpaHEHHA H
00paboTKM JaHHEIX; pa3paGoTKH CIICIHAM3UPOBAHHOIO  aNlApaTHOrO0  OGecneueHus:;
TIOATOTOBKH KBaIM(HUIMPOBAHHEIX KaZpoR B 0ONacTu HCKYCCTBEHHOI'0 HHTEJUIEKTA HA OCHOBE



MCTOZOB MAIUMHHOIO OCYdYeHMS, HeHMpOCETEBBIX MojeiacH u METOZOB, CKBO3HBIX HHU(MPOBBIX
CYOTEXHONOTHiT HCKYCCTBEHHOTO HHTEIIEKTA 1 Ip.

TexHomornm uCKycCTBEHHOro HMHTEILTEKTA HCIIONB3YIOTCA Ha 3JTalle M3JI0KCHHA HOBOT'O
CONCPAHHA II0 TEME M €ro 3aKpEIUICHHs Yepe3 CHCTEMY IIPOGIIEMHBIX BOIIPOCOB ITO: TEME,
AOTOTHUTENBHBIX YTOUHSIOIMUX IIPOONEMHEIX BOIPOCOB W BEITONHEHHE HpPOOTEMHBIX 3aiaHHMi.
JIOIOTHUTEMEHBIM METOIMYECKIM HOIXONOM SBJISETCH HCTIONB30BaHAE MOJIENH (IIEPEBEPHYTOE
00yuenHe», KOIa YYamyecs caMOCTOSTEILHO U3YYalOT TCOPETHYCCKUI MaTepuan NoMa, a Ha
YPOKE TICPEXOIAT K €ro obCyxneHmio B popMare DpoHTaNBHOH Gecensl U 3aKPEILICHHIO Yepes
PCIICHAE 3371a4 B MHKPOrpynmax (10 4-8 uenosex).

Ipu opraumsanuu 3aHATHIE MOTTYIb (HCKYCCTREHHEIN HHTEICKTY JoIkeH OBITh BKIIOYEH
B KQXIOC MPAKTHYECKOE 3aHATHE, YTO 3HAYHTEILHO IOBBICHT MX 3¢ deKTHBHOCTE, 0cOGeHHO B
HaCTH 00CYXIEHHS yUeGHOr0 MaTepHaia, CaMOCTOSTENbHO OCBOSHHOLO obyuaromumcs noMa c
TIOMOIIBIO MHTEPHET PecypcoB. PekoMensyeTcs, 4To6H B 0GCyKIeHNH IPHUHUTE yJacTHE Bce
ofyuaromuecs.

Ilepedens pecypcos ¢ ceTu nHTEpHET:

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

2. BBemeHue B  MamHHHOE o0yuenue or  «Bioinformatic  Institutey
https://stepik.org/course/4852/promo

3. Cpenuamusarmus Mamunnoe o0yuyeHHe H aHAIM3 JaHHBIX OT «MockoBckuit
dusukoTexHMUeCKHMH  MHCTHTYTY» https://ru.coursera.org/specializations/machine-learnine-
dataanalysis

4. Ilnardpopma mnst npoBenenus copesHopanuit o Data Science https://www.kaggle.com

11.2. IIporpammuoe oGecneuenne
IlepedeHs IHUEH3NOHHOTO U CBOGOHO pacnpocTpangemMoro nporpaMMHOro oGecredcHus,
B TOM 9HCJ/Ie 0T€Y€CTBEHHOI0 POH3BOACTBA

Ne Hazpanue pexomeHmyembIx 1o pasaenam u TeMaM JIunenzus
n/m [pOrpaMMBbI TEXHHIECKHMX H KOMIBIOTEPHBIX ¥
CpeAcTB o0yueHus
1 | MS Power Point 67580828
2 | Libre Office cBobomHoe TTO
3 | OC Anst O6pazoBanue $ AAQ.0022.00
4 | ABUC "MAPK-SQL" 02102014155
5 | MS Windows 10 67580828
6 | Cucrema Koncynsrant Ilmoc 503/KJI
7 | Android OC ceobonHoe [10

11. MATEPUAJIBHO-TEXHUYECKASI BA3A, HEOBXOIUMAS 1S
OCYIMECTBJIEHUSA OBPA30OBATEJIBHOI'O IIPONECCA 11O JII/ICIIPIHJII/I_HE

Haumenoranne HaumenoBanue cnennaapHbIX OcHamEeHHOCTE ClenuaATbHBIX

JARCIHUIIINHLI NOMENeHHii H noMeniennit qJs NOMEIEeHHii ¥ noMetnennii xJist

(Mony.n), CaMOCTOATEJIbHOH paGoThI CaMOCTOATE/ILHOH PatoThI

HPaKTHK B

COOTBETCTBHH ¢

Y4eOHbIM

IJI2HOM

AHanutndeckas 104 (196084, r. Cankr-Iletep6ypr, yi. Cneyuanusuposannan meben»: naprsl,

XMMHA Yepuurosckas, aom 5) VueGuas CTyNbs, yyeOHas gocka.
dYJMTOpUA JNA MPOBENCHUA 3aHATHHA | Haznsdwwie  nocobus u  yuebuwie
CEMUHAPCKOTO  THN, TPYNMOBEIX W | Mamepuans. Tlepuomuueckas cucTema
HHOUBHIYATBHBEIX KOHCY/IbTALMH, | XHMHUYECKHX anementos . JI.H.
TCKYLIEro KOHTPOIA M NpoMexyTouHoH | Menneneesa, Tabnuua pacTEOpHMOCTH
aTTecTaluH




105 (196084, r. Cankr-ITerepGypr, YL
Yepuurosckas, aom 5) VueGHas
AyUTOPHA A1 TIPOBEAEHMA 3aHSTHH
CCMHUHApPCKOTO THMA, [PYNNOBBIX M
HHJIUBUIYadbHBIX KOHCYJbTauuii,
TEKYIIEro KOHTPOJIS M IPOMEKYTOYHOM
aTTecTaLHn

Cheyuanusuposannan mebens: TapTsI,
CTyJibd, yueOHas qocka.

Haensaonvie  nocobus  u  yuebuwvie
Mmamepuans: Ilepuoanyeckas cucrema
XUMHYECKHX 3JIEMEHTOB J.H.
Menpeneesa, TaGnuua pactBopumocT

206 BonbImoii yMTanBHEIH 3a1 ( 196084,
r. Canxr-TletepGypr, VL.
YepHurorckas, nom 5) Ilomemenue s
CaMOCTOATENBHOM paGoTh

Cneyuanusuposeannas mebenn: €TOJIEL,
CTYNbA

Texnuveckue  cpedcmea obyuenus:
KOMIIBIOTEPH! C MOAKIIOYEHHEM K CETH
«Hareprer» U JOCTYIIOM B
JNMEKTPOHHYIO HHPOPMALHOHHO-
obpasoBaTensiyio cpemy

214 Maneiit ynTanbrbIi 3am (196084, T.
Cankr-IletrepGypr, yi. YepHurosckas,
JOM 5) Homermenne and
CaMOCTOATENBHOM paboTsl

Creyuanusuposannas mebenv: cromsL,
CTYNbsA

Texnuyeckue  cpedcmsa obyuenus:
KOMIIBIOTEPB ¢ MOAKTIOYEHHEM K CETH
«HHTEpHETY 7§ JOCTYIIOM B
JJIEKTPOHHYIO HHbOPMaLIHOHHO-
00pasoBatebHyIo cpey

324 Otaen HHPOPMALMOHHBIX
TexHonoruit (196084, r. Canxr-
IlerepGypr, yn. Yepuurosckas, nom 5)
ITomemenne s XpaHeHus w
NPOGUIAKTHYECKOTO  OBGCTY)KHBaHHS
y4ebHoro o6opynoBaHus

Creyuanuzuposannans mebens: CTOJIBL,
CTy/nbsl,  CHeLMalbHBIH  HHBeHTApB,
MaTepualibl W 3alacHBle 4YacTH JUis
OpoQUITaKTHYECKOrO obcnyxuBanus
TEXHUYECKHX CPEJICTB OGyueHHs

Boke Ne 3 Cronspras MacTepekas

Cneyuanusuposannas mebens: CTOBI,

(196084, r. Cankr-Tletep6ypr, yn. | cTymbs,  crenuagbHbIA HHBEHTapk,
Yepuurorckas, oM 5) MaTepuansl  JUId  MpodHIaKTHYECKOTO
lomewenne  mis  xpasenns u OOCIy:XMBAaHMA  CHICUMAM3HPOBAHHOM
NPOQUIAKTHYECKOTO  ofcmykuBaHus | Me6enn :
yuebHoro oGopynosaHus
L3

Ilpunoxenue 1 Ha 29 n
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ITACIIOPT ®OHJA OIEHOYHBIX CPEJICTB

XHBBIX OOBEKTOB M MOHMTOPMHIA
Cpeabl mx OOUTaHU:

OIIK-2.1 IIPUMEHSET
MIPHHITAIIBL CTPYKTYpHO-
GyHKIMOHANEHON oOpraHm3amuH s
U3YyYCHMs OHOJIOTHYECKHX OOLEKTOB M
OLICHKHM COCTOSTHMS JKHBBIX CHCTEM

OIIK-2.2 HCIIONIB3YeET
¢usnonorageckue, mUTONIOTHYECKHE,
OHoxuMHuUecKue, O6uodusmueckue

METOABI aHa/IU3a JUIi MOHUTOPHMHTA H
KOpPpeKIU cpenasl OOMTaHUS KHUBBIX
00BEKTOB

OIIK-6. Crnocoben
HCHOJIE30BaTh B Mpo(heCCHOHAIBHOM
JCATENBHOCTH  OCHOBHBIE  3aKOHEBI
¢usuka, xumum, Hayk o 3emie wu

Ouosorum, IIPUMEHATH METOBI
MaTEMaTHYECKOro aHaIM3a U
MOJICIUPOBAHUSA, TEOPETUYECKHX W

OKCHEPUMEHTANBHBIX  HCCIIEOBAHUIA,
IpHOOpETaTh HOBLIE MaTeMaTHYECKHE
H  eCTeCTBCHHOHAyYHBIE  3HAHHA,
HCIONB3YA COBpPEMEHHEIE
00pazoBaTeNbHEIE U HHPOPMAIHOHHEIE
TEXHOJIOTHH;

OIIK-6.1 Hcnonezyer B
npodeccroHATBHOM OEATENLHOCTH
OCHOBHBIC 3aKOHBI (DH3UKH, XHMHH,
HayK o 3emiie ¥ OHOJIOrMH

OIIK-6.2 Tlpumensger MeTomsl
MaTEMaTHYECKOro aHaJm3a )’
MOJCTIMPOBAHUA, TEOPETHYECKUX W
IKCIIEPUMEHTAIBHBIX HCCNEN0BAHUM

OIIK-6.3 cnocoben
Npro6peTaTh HOBBIE MAaTEMAaTHYECKHE
H  €CTECTBEHHOHAay4YHBIE  3HAHUA,
HCHOJIB3YH COBpPEMEHHEIE
o6pasoBaTeNbHEIE H HHOOPMAHOHHEIE

du3uyeckue
(MHCTpyMEHTAIBHEIE)
METOJBI aHANTH3A.

Tabmma 1
Ne ®opmupyemeie Kontposupyemeie Onenounoe
KOMIIETEeHIIHN paszeinl (TeMbl) cpeIcTBo
AHCUMILIHHBI
L. OIIK-2 Cnocoben mpumensts | IlpeaMer 4 3anaqu Komnoxsuym,
MPHHIUIIEL CTPYKTYPHO- | aHAIUTHYECKOH XUMUH TECTHI
QYHKIHOHANBHOH OpraHm3auyy, | XuMHYECKOe papHOBecHe B | KotoksuyM,
2. | ACIONB30BaTh (hM3UONOTHYECKHE, | reTepOreHHBIX CHCTEMAX TECTHI -
3. | muTonornyeckue, Guoxummaeckue, | KauecTeHHEIH ananms Komnoxsuym
4. | Gnodusmyeckne MeToaHI aHANH3A I KomiuecTBeHHBI ananmms. Konnoksnym
5. | OUCHKH H KOPPEKUMH COCTOSHHA | DHIEKO-XUMUUECKHe 0 Komnoxeuym




TEXHOJIOTHH

OIIK-8 CrocoGen
HCIIONIB30BaTh METOABI cbopa,
06paboTku, CHCTEMATH3AIHH u
NpeACTaBICHUS TIOJIEBO} 5
nabopaTopHOii HHpOpMauH,
OPHUMEHATh  HAaBBIKM  paboTEl  C
COBPEMEHHEIM obopynoBamHueMm,
aHAIU3UPOBAThH IIOJIy9E€HHBIE
PE3YIIBTATHI.

OIIK-8.1 Hcnons3yer MeTons
cbopa, 06paboTKH, cHCTEMaTH3AIMH K

IIpeICTaBIICHUS

nabopaTopHO# HHGOpPMAIUH

OIIK-8.2 IlpumeHser HaBBIKA
paboThl c
ofopyroBaHueEM
HONYYCHHBIE PE3YIBTATHI

M aHaIM3NpPOBAThL

oaeBoi H

COBPEMEHHEIM

IIpaMepHbIii epeueHs OLEHOTHELIX cpeacTB

Tabauma 2
No HaumeHnoBanmne Kparkad xapaxTepucTHKa OIEHOYHOTO Ilpencrasnenne
OLIEHOYHOI'0 cpeAcTBa OIIEHOYHOTO CpeJICTBa
CpeACTBa B (hoHzE
1. Cpencrso KOHTpOMS YeBOEHHS YaeGHOTO
MaTepHaia TeMEI, pasjielia HiIH pas/ieoB Bompocs! mo
JUCLHILTHHEL, OPraHM30BaHHOE KaK yueGHOe TeMaM/pazziesiam
Konnoxsuym 3aHATHE B BUJAE coOeceOBaHu JUCHUIUTHHEI
OpPENoaaBaTess ¢ 00yJalomuMUCs
2. CucreMa cTanNapTH3NPOBAHHEIX 33 IAHMUI,
HO3BOJIOIIAs] ABTOMAaTH3HPOBATE DoHJ TECTOBLIX
Tect HIpOLEnypY 3anaHuit
H3MEPEHHs YPOBHS 3HAHUI M YMeHHi
obyyaromierocs
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3. IEPEYEHDL KOHTPOJIbHBIX 3AXAHHIT ¥ MHBIX MATEPHAJIOB,
HEOBXOAVMBIX JIUISI OLEHKY 3HAHHI1, YMEHUIA, HABBLIKOB 1 OIIBITA
JESATEJLHOCTH

3.1. TunoBbIe 32 12U /IS TEKYIIEr0 KOHTPOS YCIIEBAEMOCTH

3.1.1. Bonpoce! i1l KOJLIOKBHYMa

Bonpocer ona oyenxu xomnemenyuu:

OIIK-2 CrnocobeH NpUMEHSTH MPHEIMIED CTPYKTYPHO-(YHKIIMOHAIBHON OpraHM3alim,
UCIIONB30BaTh (PU3HONOIMIECKHE, HUTONOTHICCKHE, Ouoxummeckue, GUOPUIMUECCKHE METONEI
aHanM3a Ul OLCHKH M KOPPEKLUH COCTOSIHHS JXHBHIX OOBEKTOB H MOHHTOPHHTA CpeAbl MX
oOuTaHug:

OIK-2.1 mnpuMeHseT NPHHIANEL CTPYKTYPHO-QYHKIIMOHANLHOW OpraHM3auud s
M3YUCHHA GHONOTHYECKHMX OOBEKTOR M OLEHKA COCTOSHMS JKHBBIX CHCTEM

ITo pasaeny: «IIpeaMer ¥ 321298 aHATHTHYCCKOI XUMHI»;

1. Coneprxanne, 1e/u 1 3aa491 aHATHTHYECKON X UMUK,
2. Hcropus pasBuTys aHaAMHTHYECKOH XUMHH.,
3. CorpeMennas KJIaCCU(UKAI[HA METOOB aHAIH3A.

OIIK-2.2  wucnomssyer ¢usnonorugeckue,  nUTOMOrHUECKwUe, O6uoxumuUeckue,

Ouodusnueckne MeTONBI aHANM3A IS MOHMTOPHHTa H KOPPEKLMH CpeIbl OOHTAHAS KMBBIX
00BLEKTOB

IIo pa3xeny. «XHMHYecKoe PAaBHOBECHE B reTEPOT¢HHBIX CHCTEMAX!

1. [Ipoussenenne pacteopumocta. Yeinosus 00pa3oBaHUA M PaCTBOPEHHS OCAIKOB,
2. Pasjienenne, BriieNeHe 1 KOHIEHTPUPOBAHHE BEIECTB B XAMUYECKOM aHajM3e.
3. llpuMeHerre XHMIYECKOTO OCAXICHHUS, HOHHOTO o0MeHa, 5KCTParupoBaHUs H JAPYTHX

MCTOA0B pa3aciICHUA BEIIECTB.

Bonpocut 0ns oyenku xomnemenyuu

OIIK-6. Crioco6en ucmons30BaTh B IpO(eCCHOHANBHOIM eATEeNFHOCTH OCHOBHBIE 3aKOHEI
busuky, xumuy, Hayk o 3emie u GHONOrHH, IPUMEHATH METOJBI MAaTEMATHYECKOTO aHAIN3a H
MOZCTMPOBAHNS, TEOPCTUIECKUX M IKCICPHMEHTANBHEIX HCCIEI0BAHHM, IPHOGPETaTh HOBEIE
MATEMaTHIECKUE U €CTECTBEHHOHAYYHEIC 3HAHHS, HCTIONB3Ys COBPEMEHHbIE 06pa3oBaTeIbHEIE U
HH(OPMaIHOHHEIE TEXHOJIOTHH,

OIIK-6.1 Hcnomp3yer B mpodecCHOHATBHOM AeATENBHOCTH OCHOBHEIE 3aKOHBI ()H3HKH,
XHMHH, HayK 0 3eMie U GHOJNOTHH

ITo pasneny: «KauecTBenHbI aHAIM3»:
OCHOBHEBIE IPUHIKMITEI KAYECTBEHHOTO aHATTHAA.
OcolGeHHOCTH aHATHTHYECKUX peaKIuit H COCOOHI MX BBITOMHEHES.
Maxpo-, MEKpO-, IOTYMHKPO- H YITbTPaMHKPOAHAITHS.
JIaboparopHoe 06opyI0BaHHE H TeXHUKA MOJIYMHKpOAHaJIH3a.
CoBpeMeHHEIE THITBI KITacCHOUKAIHE KATHOHOB aHHOHOB.
OcHoBHEIE KaYeCTBEHHEIE PEaKINH KATHOHOB U AHHOHOB.

S\t W9 =

OIIK-6.2 IlpuMeHseT MeTOMEI MaTeMaTH4IECKOrO0  aHalM3a M MOZAEIHMPOBAHHS,
TCOPETHYECKUX U IKCIIEPHMEHTAIBHEBIX HCCIIEA0OBAHMI

ITo pazneny: «KoandecTBeHHBIH AHAINY:



HpCI[MCT H MCTOJABI KOJINYECTBEHHOI'0 aHaIN3a.
COBpeMCHHa}I KJI&CCH(I)I/IK&III/ISI METOZI0B KOJIMYECTBEHHOI'O aHAIM34a.
XuMmugeckue METOABI aHAIU34.

Tounocts AQHAITUTHYCCKHX H3MepCHI/Iﬁ. MCTpOJIOl"IrI'-IeCKaSI OCHOBa KOHTPOJIA PE3YILTATOB
aHau3a.

b s

5. Jla6opatoproe 060py0BaHye B KOIAIECTREHHOM aHAIA3E.

6. I'paBumetpryeckuit amamms. Ilogroroska BEIECTBA, BBHIOOP BEIHYMHBI HABECKH.
PacTBOpeHne anamusupyeMoro BeecTsa.

7. YcmoBus  ocaxieHus, (GUILTpOBaHHE, BRICYIIMBAHME M MNPOKAIMBAHHE OCAHKA.
I'paBumeTpuyeckuit paxrop. PacuéTs! B rpaBHMETpHYECKOM aHATH3E.

8. O6BéMHBIE (THTPHMETPHYCCKHE METOBI aHau3a).

9. lIpuHImn THTPHMETPHYECKMX METOHOB AHATH3A M 0GJIACTS HX npuMeHeHnsa. CriocoOn1

TIPUTOTOBICHHS CTAHJAPTHBIX PACTBOPOB.
10.  Berumcrnenude B TATpUMETpPHH.

OIIK-6.3 cioco6Gen mprobpeTaTh HOBbIE MATEMATHUECKHE H €CTECTBEHHOHAYYHbIE 3HAHMUS,
HCIIONB3Ys COBPEMEHHEIE 00pa30BaTeNbHbIE U MHGOPMALHOHHBIE TEXHOIOTHH

11.  MsmepurensHad nocyna, mpuMeHsemas B OOBEMHBIX MeTofax aHaim3a. IIpuHnune
OpsMOTo, KOCBEHHOTO H 06PaTHOTO THTPOBAHUSL.

12. Mertozp! onpefienieHHs TOYKH SKBHBATEHTHOCTH.,

13.  CymHOCTH KHCIIOTHO-OCHOBHOIO THTPOBAHUSL.

14. HHauKaTops! KMCIOTHO-OCHOBHOTO TUTPOBaHH.

15.  Kpussle TuTpOBanus. BriGop HHIKKaTOpa.

16.  IlpuMepsl WCHOJNB3OBAHHSA KHCIOTHO-OCHOBHOI TUTPUMECTPHH JJIA  OIpeeNIeHHUs
Pa3sTHYHBIX BEIECTB.

17. OKuCIHTENLHO-BOCCTAHOBUTEIBHOE THTPOBaHHUE (PEIOKCHUMETPHU).

18.  Hampasnenue nporexkanus OBP.

19. OKHCIIATENBHO-BOCCTAHOBATEIBHAS AKTHBHOCTE BEIIIECTB.

20.  OKHCTIHTENBHO-BOCCTAHOBHTEbHBIE TIOTCHITHAIBL. VYpasHenue Hepucra. BosmoxHOCTE
ucnonp3oBaHuss OBP i KoMM4ecTBEHHOTO ONpeNeIeHUs BemecTB. IIpumeps! penoxcumeTpuu:
[IepMaHTaHATOMETPHUS, TUXPOMATOMETPHS, HOJOMETPHSL.

21.  MBauxaTops! OKCHCIATENEHO-BOCCTAHOBUTEIBHOTO TUTpoBaHus. KpuBEIe THTpOBaHMSI.
22.  KOMIIEKCOHOMETPHYECKOE  THTPOBAHHE. Cymuocts  Metoma,  OCOGEHHOCTH
HCIOJIB3YEMBIX THTPAHTOB.

23.  Xenmatoobpasyrompme HHAHKATOPH. CIOCOGEHI XENaTOMETPUYECKOTO  THUTPOBAHMSI.
Onpenenenue o6Ieii XKECTKOCTH BOIBL. :

OIIK-8 CrocoGeH HCIONB30BaTH METOMBI cbopa, 00paboTKM, cCHCTEMaTH3aLMM U
NpPCACTABNICHUS TONEBOH M nabopaTopHolf HHGOPMANUM, NPUMEHSATL HABBIKH paboTel ¢
COBPEMEHHEIM 000PYOBAHHEM, AHATM3HPOBATE OMyYeHHEIE Pe3yJIbTATEL.

OIIK-8.1 Hcmonesyer Metonel c6opa, 00paboTKM, CHCTEMAaTH3AUMH W IPENCTABICHHS
noneBoi u nabopaTopHo#t HHpOpMALUH

Ilo paspeny: «@u3IMKO-XHUMHYeCKHe H (DH3HYECKHE (MHCTpYMEHTAJIbHBIE) METOIbI
aHaJIM3an:
1. 3HayeHHE MHCTPYMEHTANBHEIX METOJOB AHAIM3A, MX npeumymectso. Knaccudukanus
U3MKO-XMMHUYECKHX H (UM3NYIECKHX METOZOB aHamm3a. OITHYECKHE METONBl aHAIH3a.
OcHOBHO¥ 3aKOH CBETONOIIOMEHHS (3aK0H Byrepa-Jlam6epra-Bapa).
2. DOTOKOIOPUMETPHA.
3. Knaccudukanus meronos.



4. Merox xamubpoounoro rpaguka. OrnpeneneHre HEKOTOPBIX HOHOM MeTaia (Menm,
xenesa III, Mmaprarma II) B pacteope.

5. CymHocTs CHEKTPO(OTOMETPHYECKOTO aHAIN3A B 06JIACTE €0 MIPUMEHEHHS.
6. OU3HKO-XUMHIECKYE METOIBI AHAIIM34.,

OIIK-8.2 ITpuMeHsieT HABBIKH paboThL ¢ COBPEMEHHEIM 0GOPYHOBAHHEM H aHAIN3UPOBATh
HIOJIYYEHHBIC Pe3YILTATHI

7. Pepakromerpus. Cymuocts METOZa, 00NacTh NpHMEHEHHS, anrapaTtypa, NpHHIHUII
neycreus.
8. IToTennnomerpuaeckuit  anamus. Cymmocts Metoma, o6Gmacts ero IIPUMEHEHH,

IIpUMCHAEeMas almnaparypa, HOHCEICKTABHEIC SNIEKTPORI, TIIOTCHIIUOMETPEI. HpI/IMCpBI
HCHOJIb30BaHUA NOTCHITUOMCTPHY NI ONPEACTCHHS COJIEPXKaHH Pa3HNYHBIX HOHOB B pactBope.

9. Xpomatorpapuueckuit aHamus. Knaccudukanus metonos xpomatorpadun. XuakocrHas
azcopOuuonRas xpomarorpadus.

10.  PacnpenenvrensHas ra3o-umaKocTHas XpoMaTorpadus.
11.  Kunxoctras pacnpenenutensaas Xpomarorpadus.
12.  Pacnpemenurenbuas Xpomarorpadus Ha Gymare.

3.1.2. Tectnr

Tecmut Ona oyenxu xomnemenyuu.

OIIK-2 CHocobeH IPUMEHATE NPHHIATE CTPYKTYpHO-(YHKIMOHANBHOM OpraHu3aluy,
HCIONB30BaTh (U3HOIOTHYECKHE, UTONOTHYECKHE, buoxummdeckne, GHOGUIMICCKHE METOMBI

AHAIN3a JUI1 OLECHKH M KOPPEKIMH COCTOSHHS KUBBIX OGBEKTOB M MOHHTOPHHTA Cpeasl HX
oOHTaHus;

OIIK-2.1 [TumensieT npuHIMTED CTPYKTYPHO-(GYHKIIMOHATBHOM OpraHHu3aLuy i M3yYeHUs
GHONIOrHYeCKHX OGBEKTOB H OLIEHKH COCTOSHUS JKHBBIX CHCTEM.
OIIK-2.2 Hcnonrzyer busnonoruyeckue, IIUTOJIOTHYECKHE, Onoxumuyeckue,

Orodm3nueckde MeTOmsl aHaIM3a JUI1 MOHMTOPDHHIa M KOPPEKIMH CPeAbl OOUTAHUS KHBBIX
00BEKTOB.

3AJAHHMA 3AKPBITOT'O THUITA

3az(amm KOMGHHHPOB&HHOI‘O THIIA C BbIGOpOM OXHOT0 BEPHOI'0 0TBETA M3 npeJI0KeHHBIX

BapHAHTORB
OIIK-2.1 IlvmensteT npHHIHIIEL CTPYKTYPHO-pYHKIMOHANLHOM OpraHM3amuu uis
M3Y4ICHHs GHOJIOTHHECKHX OOBEKTOB M OEHKH COCTOSHHS JKHBBIX CHCTEM.

3ananwue 1.
Ilpouumaiime 3adanue u suibepume npasunvuwiii omeem.

Kakoe xBanTOBOE wuHCIO XapakTepmsyer HallpaBICHHUE 3NMEKTPOHHOTO o6JaKka B
IIPOCTpaHCTBE?

Dn 2)1

3) my 4) ms

3armmure nudpy, N0 KOTOPoit yKazan BEPHEIf OTBET
Ortsger: 3

3anaune 2.



IIpowumaiime 3adanue u 8vibepume npasunbHLLi omeem,

ATOMLI KakKoro »3JIEMeHTa HMEIOT GHCKTPOHHYIO KOH(I)I’IpraI_IPIIO BHEIIHETO CIIOMA:
4s24p52

1) ¥Br 2)'N

3) ¥As 4) By

3amammre uugpy, noa KOTOPOH yKa3aH BEpHEIif 0TBET
Otser: 3

3anauue 3.

TIpoyumaiime s3a0anue u evi6epume npasunvHblll Omeem.
Kakyro o6myro dopmyiy umeer ocroBarne?

1) Me(OH), 3) Ha(Ac)

3) 9O 4) Mex(Ac)y

3amumute uudpy, mox KOTOpOH yKa3aH BEPHBI OTBET
OrtBer; 1

3a,£(amm KOMGHHHPOB&HHOFO THIIA ¢ BBIﬁOpOM HECKONbKHX BEPHBIX OTBETOB M3
NpeNIOKEeHHBIX BapHaAHTOB

3ananue 4.
IIpowumaiime 3adanue, svi0epume npasunvivle omeenol,
Kakue u3 xucimoT aBisiorcs JBYXOCHOBHEIMH?

1) H3POs 2) HB»

3) HNOs 4) H>CO;

3anummTte wudpEL, oz KOTOPBIMH YKa3aHbI BEPHEIE OTBETHI
OtBerT: 14

3ananue 5.

Ipouumaiime 3adanue, svibepume npasunvHble omeemu,
Kaxwe u3 cnenyromux Bemects PacTBOpPSIOTCH B Bozie?

1) AgBr 2) Cu(OH),
3) Zn(NO3), 4) HgCl,
3anuumTe GBI, N0 KOTOPHIME YKa3aHEI BEPHEIE OTBETHI
Orser: 34
OIIK-2.2 Hcnonrayer ¢usnonoruyeckye, UTOJIOTHYECKHE, OGuoxummdeckue,

Onodm3ryeckne MeTonpl aHANH3a ANl MOHMTOPDHHIAa M KOPPEKIHMH CpeAbl OOWTAHHS JKHBBIX
00BEKTOB.

33}13]1]’15! 3aKPBITOT0 THIIA Ha YCTAaHORJECHHE COOTBETCTBHSA

3ananue 6.
IIpouumaiime 3a0anue u ycmanosgume coomgemcmsue.
YCTaHOBHTE COOTBETCTBHE MEXy BHAOM TUTPOBAHHS U €10 IPUHIAIIOM

Bug Hpunuun

A KucnotHo-ocHoBHOE 1 OGpasoBaHue oOKpameHbIx
KOOPJIMHAIMOHHEIX COEIUHEHHIH

b OKHCIHTENEHO-BOCCTAHOBHUTEIBHOE 2 O6MeHHEIe peakIUH KHCIIOT C

|
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OCHOBaHHUAMH
B KommnekcoHoMeTpryeckoe 3 OcaxyieHue aHanyTa THTPAHTOM
r IMotenmmomerpuyeckoe 4 ITepenoc anexTpoOHOB Mexy
BELIECTBAMHU
5 W3MeHeHne 3MeKTPOXMMHYECKOTO
[IOTEeHIHAa

3anumute B Ta6MULy BHIGpaHHEIE MEGPE IO COOTBETCTBYIOIIUMH OYKBaMHU.

A b B r

Otset: A2B4B1T°5

3ananme 7.

IIpowumaiime 3a0anue u ycmanoeume coomeemcmeue.

YCTaHOBHTE COOTBETCTBHE MEXTY THTDAHTOM-ZHAIATOM K OXHIAaeMOM  TOYKOH
3KBHUBANIEHTHOCTH

Turpanr-anannr T

A CHJIBH. K-Ta -+ CHIIBH. OCH-€ 1 pH>7

b cnab. K-Ta + CHIIBH. OCH-€ 2 pH=7

B CHJIBH. K-Ta + ¢j1al. ocH-¢ 3 Heonpeaenuma
r cnab. k-ta + cnab. ocH-e 4 pH<7

3anuuuTe B TaGNHIY BHIGPaHHEIE MHGPEI O COOTBETCTBYIOIIUMH OyKBaMH.

A b B r

OtBet: A2B51B4I3

3ananmue 8.
Ipouumaiime 3a0anue u ycmanosume coomeememaue.
YCTaHOBHTE COOTBETCTBUE My TUTPAHTOM H BUIOM PEIOKCHUMETPHH

Turpant Bug pegoxcumerpun
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A KMnO4 1 HurtpuroMerpus

12 2 Ilepmanranatomerpus
B KBrO3 3 Honometpus
r NaNO2 4 Bpomaromerpus

3anumute B TaGuily BEIGpaHHBIE IU(PEI [0 COOTBETCTBYIOMMUME GYKBAMH.

A b

B

r

Otset: A2B3BA4I'1

3ananue 9.

Hpoqumaﬁme 3a0anue U ycmanosume coomsemcemeue.
YcraHosute COOTBETCTBUE MEXOY PCakKTHBOM H (l)OTOMCTpI/I‘ICCKI/I onpeneiIaeMbIM

HOHOM
PeakTun DoTOMETPUUECKH ONpee/sieMblit HOH
A Ponanwy xams 1 Zn (1I)
b Anuzapun 2 Fe (IIT)
B Hutuzon 3 Ni (ID)
r Jurnokap6amar 4 Al (1IT)

3anunmire B TaGnuily BEIGpaHHEIE IH(PHI [0/ COOTBETCTBYIOMMME GyKBaMH.

A b

B

r

|

Ortser: A2B4B1I'3

3ananue 10.

IIpouumaiime 3adanue u ycmanosume coomeememeue.

VYcraHoBuTe COOTBETCTBHE MEX]

Y HOHOM H KXaveCTBEHHBLIM PCAaKTHBOM ISl €TI0

o6HapyxeHHd
Honsl Peaxrus T
A Ba* 1 HNO3
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b Ag* 2 PacTBopuMEIe ocHOBaHMS
B Fe’* 3 (NH4)2S
r Mn?* 4 HC1
5 H2SO4
3anuumre B TaGiUIy BHIGpaHHbIE LEGPEI O COOTBETCTBYIOMMME GYKBaMH.
A b B r
Otset: A5B4B2I'3
3ajanus 3aKpLITOro THNA HA YCTAHOBJICHHE MOCIE0BATEIHHOCTH
3ananme 11.
Hpouwumaiime 3a0anue u yemanosume nocnedosamensiocme,
Pacronosxure crexyromue snemMenTsI B mopsixe BO3PACTAHHSA INEKTPOOTPULATENEHOCTH
1. Li
2.Ba
3.P
4.Cl1
Ortser: 2134
3ananue 12.
IIpowumaiime 3a0anue u ycmanosume nocredosamenvrocme.
Pacrionoxute crneayromue KACIOTHBIE OCTATKH B TIOPSAZIKE BO3PACTAHUS OKHUCIIHTENBHOM
CHJIBL.

1.CI

2. ClOg

3. ClO5

4. CIOy”
Otger: 1432

3ananne 13.

Hpouumaiime 3adanue u ycmanogume nocredosamenvrocme,
Pacrionoxwure HayHEIC OTKPBITHS B XPOHOJIOTHYECKOM HOPSIIKE

1. CosaHue raisBaHUIECKHX HIEMEHTOB

2. 3aK0H COXpaHEHHS IHEPrUU

3. OTkprITHE BOZOpoOaa

4. MeTonb! sIAEpHOTO pacHasa

OrtBer: 3124

3apanue 14.
IIpoyumaiime 3a0anue u ycmanosume nociedosamenvrocm.
Pacnionoxwure sneMeHTHl Mo Mepe yBeIHUEHHS BATCHTHBIX 9NIEKTPOHOB Ha BHEIIHEM

JNEKTPOHHOM CIIOE

13




1. S**;

2. 8%

3. S#*;

4. 8°,
Ortser: 2431

3ananmne 15.

IIpowumaiime 3a0anue u yemanosume noCe008amenbHOCHb.

Ilpu nmomemennu coexuHenus XpoMa B KHCIYIO Cpelly pacTBOp HpHOGpPEN OpamkeByro
OKpacKy. 3aTeM NpH HeHTpalIusaruu PacTeopa U NPOBCACHAHN CHCAYIOMEH peakuuH MONyIrIn
3eleHBId ocanok. IlpumimBaHHEeM meso4yn PaCTBOPHIIA OCafOK H MOJYYHMIM YCTOHYHBBIA
U3YMPYAHBIH PacTBOP. Y KaXKUTE COEAMHEHHS XPOMa B NOPAKE YIIOMUHAHHS.

1. Cr(OH)3

2. CrO4%;

3. Cr07%;

4. [Cr(OH)6]*.

Otser: 2314

3AJAHUA OTKPBITOI'O TUIIA

3aganue 16.
Ipouumaiime 3a0anue u datime o6ocnosanmviii omeem
Kax usmenuTes suHTponus B peakuuu:
No(r) + 3Ha(r) < 2NH;(r)
Haiite o6pAcHeHne Bamemy OTBETY. Bymer mm pammsit nmpomecc [IPOTEKATH
CaMOIIPOU3BOJILHO?

OrteeT: B naHHOl peakuuyr sSHTpoONHS CHCTEMbI YOBIBaeT, T.K. KOJHYECTBO MOJIEKYII rasa
yMeHeIIaeTcs. IIpon3BonsHOE IpoTEKaHue MPoLecca CTATHCTHIECKH He BEPOSITHO.

3ananmue 17.

Ipouumaiime 3a0anue u daiime o6ocrosannwiii omeem.

1o Takoe dpuxcanan? Kax duxcanan mpuMensior B MpaKTHKE?

OtBer: QuKcaHan — 3TO KONMYECTBO BEIIECTBA B 3ANASHHOMN CTEKIISIHHOM ammyite,
HeoOX0IMMOe IS NPUTOTORNEHMS 1 aM® TouHO 0,1 1 wm 0,01 u pactBopa. Konmuectso
BCIICCTBA B aMIyJIe COOTBETCTBYET ONpEAENEHHOMY YHMCIY IDPaMM-KBHBANECHTOB JaHHOTO
BCIIECTBA, U IIPH PACTBOPEHHH €10 06pasyeTcs pacTBOP H3BECTHOMH HOPMATEHOCTH.

OukcaHal IPUMEHSIOT B NPaKTHKE s GBICTPOro MPUTOTOBIEHHASA TOYHBIX PacTBOpOB.
ComepsxuMoe amITyssl KONMYECTBEHHO NIEPEHOCAT B MEPHYIO KOIOY M pacTBOp pa3GaBisioT
AUCTHIUIMPOBAHHOM BOJIOM, TOBOS €0 06BEM K0 METKH. ’

3ananue 18. ,

Hpouumaiime 3adanue u daiime o6ocrnosannsiii omeem.

Ormumvre mpasmuia oT6opa HCcTeayeMoi NpOo6HL.

Orser: O6mue npaenia ot6opa mpo6: po6a IoJKHA OTGUPATLCS B TOM BHJE H 06néMme,
KOTOPEIH COOTBETCTBYET METOAMKE MCCIE/OBAHMS H HOCTATOYEH LI MIPOBEJICHUS aHAIN3a,;
npo6a JoIKHA OBITH COXpaHeHa W JOCTABICHA B 1aBOpATOPHIO IPH TAKMX YCIOBUSX, YTOGHI
COCTaB  HMCCIICyEMBIX KOMIIOHEHTOB H  CBOMCTBA  OCTABAJIHCH HEU3MEHHEIMH; B
IPO(ECCHOHANBHON MpaKTHKE 3aNONHSETCS CONPOBOJIUTENBHAS AOKYMEHTALMA, B KOTOPOit
JOJDKHEI OBITH OTPaKeHBI YCIIOBHSA 0T60pA.

3aganue 19.
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IIpowumaiime 3a0anue u daiime o6ocrnosannbiii omeem.

Kakyio maccy ruapoxcuzpa xamus Hamo pactsoputh B 300 M1 BoAEl, YTOGHI HONYYHTH
15%-ng1it pacteop? Kakoe cootHomenue BBEIDAJKACT yKa3aHHAs KOHIECHTpaIua?

OtBet: B mponeHTax NpHHATO YKa3HIBaTh MacCOBYIO JIOJIIO, BEIP@XKAIOINYIO COOTHOINECHHE
MEXIYy MaccOd PaCTBODEHHOIO BEINECTBA M MAacCCOM pactBopa. COCTaBHB ypaBHEHHE 3TOro
COOTHOIICHH, MOTyIHM HEOOXOAUMYIO Maccy THAPOKCHNa - 52,9 T.

3ananmne 20.

IIpouumaiime mexcm u Oaiime baseepruymuiti 060CHO8aHNbI OmBem

MosxHo 11 onpeenuTs MeToaOM HelTpanusanuu komuuectso: NH4OH, HNO3, K2803,
NH4NO3, NaOH, H2S04, K2S04? Kakuomu pabouiMK pacTBOpaMH CIEJyeT THTPOBATh
PACTBOPEI YKa3aHHEIX BEIUECTB, ECITH TUTPOBAHHE BO3ZMOMKHO?

Otser: Onpenmenuts HNO3 u H2SO4 moxHO THTPOBAHUEM ILENOYBIO, OIpENEIMTE
NH4OH u NaOH - THTpOBaHHEM CHIBHON KHCIIOTOIA. Hna onpenenenus NH40H, K2S03,
K2804 ucnonsayror gpyrue Metomsl.

OIIK-6 CriocoGen HCIONB30BaTh B IPOMECCHORATLHOM e TEbHOCTH OCHOBHBIE 32KOHBI
usukn, xumun, Hayk o 3emie u Guonoruy, IIPUMEHATE METOABI MATEMaTHYECKOTO aHAH3a U
MOJICTIMPOBAHMS, TEOPETHIECKMX M IKCIEPUMEHTATBHBIX HCCIENOBAHMI, MPHOGPETaTh HOBHIE
MaTCMaTHIECKUE M €CTECTBEHHOHAYYHBIE 3HAHHS, HCIIONB3Ys COBPEMEHHBIE 06pa30BaTeNbHbIE 1
HH)OPMAIMOHHEIE TEXHOTIOTHH

OIIK-6.1 Hcnons3yer B MpogecCHOHANBHON NESTENbHOCTH OCHOBHEIE 3aKOHEL bu3uky,
XAUMWH, HayK 0 3eMiie ¥ OHOIOTHH.

OIIK-6.2 [IpuMeHAET METONBI  MAaTEeMaTHUecKOTO  aHAIH3A H  MOJCIHPOBAHHA,
TEOPCTHYECKUX U IKCIIEPUMEHTAIBHEIX HCCIIETOBANHIA.

OIIK-6.3 CIIOCOOEH MPHOOPETATh HOBBIE MATEMATHUECKHUE 1 €CTECTBEHHOHAY4YHBIE 3HAHMS,
HCIIOb3Ysl COBPEMEHHBIE 0OpasoBaTeNbHbIe H HHOPMAIMOHHBIE TEXHOTOTHHY.

3AJAHMS 3AKPBITOI'O TUITA

3ananns KOMGMHHPOBAHHOIO THNA ¢ BBIOOPOM OJHOTO BEPHOTO 0TBETA M3 MPEAI0KEHHBIX
BAPHAHTOB

OIIK-6.1 Hcnonesyer B mpodeccHoHaNbHON NeSTENBHOCTH OCHOBHBIE 3aKOHEL (1074631092 8
XHMHH, HayK 0 3eMJie 1 OHOJIOTHH,

3apnanmue 21.
IIpouumaiime sadanue u svibepume npasunensiii omeem.
M30TONEI XHMHYECKOTO 3JIEMEHTA OTIHUAIOTCS Jpyr OT JApyra:

1) o unciy HeiTpoHOB 3) 1o 4Hcny 37IEKTPOHOB

3) 10 YKCITy IPOTOHOB 4) 10 NONOXKEHHIO B IIEPHOIMIECKOM CHCTEME
anmummre nu¢ppy, o4 KOTOPoit yKazaH BepHbIA OTBET

Ortsger: 1

3ananue 22.

IIpouumaiime 3a0anue u evibepume npasunvuviii omeem.
PacTBOpEI KakHX colieil XapaKTepH3yIOTCs SHAYCHHAMH pH>7?

1) NaBr 2) AgNO;

3) FeCl3 4) MgSO3
3anumiute APy, N0 KOTOPOH yKa3aH BEpHBIA OTBET
Orteger: 4
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3apanmue 23.
Ilpouumaiime 3a0anue u svibepume npasunvrbLii omeem.
Kak oGo3nauaercs noxyposens, as kotoporo n =4 u 1= 0?

1)4f 2)4d

3)4p 4) 4s

3anumure mudpy, MoK KOTOPOi yKa3aH BEPHBIA OTBET
Ortger: 4

33}13“](15[ ROMﬁHHPlpOBaHHOFO THIIA ¢ BI»IﬁOpOM HECKOJILKHX BEPHLIX OTBETOB H3

NPEAIOKCHHBIX BADHAHTOB

3aganmne 24.
IIpouumaiime 3a0anue, evibepume npasunvrbie omaeemoi,
Kakne BemecTBa B HOHHOM YpaBHEHHH CIeAyoIEl peakllMd HUTpaTa CBHHIA C

CEPOBOIOPOIOM 3ANMHUCHIBAIOTCA B BHJC MOJIeKy.II?

1) HoS 3) Pb(NO3)2

2) PbS 4) HNOs

3anuuute MUQPSI, IO KOTOPHIMH YKa3aHBI BEPHEIE OTBETE
Ortger: 12

3aganme 25.

IIpouumaiime 3adanue, evibepume npasunvHvie omeemi.
KaxuMu 13 yKa3aHHBIX METOZIOB MOXHO ONPE/EHT COEPKAHME KHCIOTH B PACTBOPE?

1) Kanopumerpus 2) TutpoBanue
3) I'paBumeTpus 4) IloreHoMeTpUs
3anuimTe nUGPEL, MOX KOTOPHIMU YKA3aHEI BEPHBIE OTBETH
OTsert: 24
OIIK-6.2 IIpuMmeHseT MeTomBl  MaTEeMaTUYECKOTO  apHaumMsa H MOJIEIHPOBAHNA,

TCOPETUIECCKUX M IKCIICPHMMEHTANBHBIX UCCIICNOBAHHH,

33}.‘(3!11“1 3aKpbITOr'0 THOA HA YCTAHOBJIEHHE COOTBETCTBUA

3ananue 26.
Ilpowumaiime 3adanue u ycmanoeume coomeemcmaue.
YCTaHOBHTE COOTBETCTBHE MEXY BEIECTBOM U THIIOM €r0 THAPOJIH3a

BemecTBO Tun ruapoausa

A XNOpUI KaTbITHs 1 He uner

b ®ocdat amoMuHUA 2 ITo xatHoHY

B bpomun narpus 3 Ilo arnORY

r CynsduT muitns 4 Ilo xaTHoHY U aHHOHY

3anuumyte B TabMIy BEIGpaHHEIE MHQPEI [0/ COOTBETCTBYIOMMMH GYKBAMH.
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OrtBeT: A2B4BI1T3

3anaunme 27.
Ilpowumaiime 3a0anue u yemanosume coomsemcmeue.

YCTaHOBHTE COOTBETCTBHE MEXAY KOMILIEKCOHOMETPHYECKH OIpeaeIseMEIM HOHOM H
CrenH(PUIHBIM HHIHEKATOPOM.

Komunnexconomerpugeckn onpenensemerii Muauxarop
HOH
A Fe HII 1 Mypexkcun
Mg Il 2 KcuneHoBEiit opaxesbiit
B Call 3 OpHOXPOM YepHEIi
r Nilll 4 Tpunoun-b
5 ITmpoxatexun

3anumuTe B TaGNMIly BEIOpaHHbIC IU(PEI IOX COOTBETCTBYIOMMH GYKBaMH.

A b B r

OtBer: A2B3BII'S

3apanne 28.
IIpouumaiime 3a0anue u ycmarnosume coomsemcmaue.

YCTaHOBHTE COOTBETCTBHE MEXAY HOHOM M aHATHTHUYSCKOM IPyNIoH, KOTOPYIO OH
IpEACTABISET

Hon AHaJMTHYeCKas rpynna
A Maprasert 1 1
b Bapwuit 2 2
B Harpuii 3 3
r CauHen 4 4
5 5
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3anuumte B TabMuIly BEIGpaHHBIE TADPE! 0N COOTBETCTBYIOIIMMHE OYKBaMH.

A b B r

Otsetr: A3B2BI1T'S

3ananue 29.
IIpouumaiime 3a0anue u ycmanogume coomeemcmaue.
YCTaHOBUTE COOTBETCTBHE MEXIY 3HAYCHIEM ¢buneTpa ¥ 1BETOM TyYa B boTomeTpun

3navenne puaLTpa HBer sryua

A 490 am 1 CHHHIA

b 550 sm 2 aJIbIH

B 630 EM 3 rony6oi

r 700 HM 4 OpaH>XeBbIit
5 3eICHBIH

3anumuTe B TabMUIy BEIOpaHHEIE MUQPHI HOX COOTBETCTBYIONMMH OYKBaMH.

A b B r

OrBet: A3B5B412

OIIK-6.3 crnocobeH mpHoGpeTaTh HOBLIE MATEMATHUCCKHE H €CTECTBEHHOHAYYHBIE 3HAHHS,
HCIIOJIB3Ys COBPEMEHHBIE 00pa30BaTeNbHEIE X HHPOPMATHOHHEIE TEXHOJIOTHH.

3anannue 30.

IIpouumaiime 3a0anue u ycmanosume coomsemcmsue.

YCTaHOBHTE COOTBETCTBHE MEXAY MOHOM H KAYECTBEHHBIM PEaKTHBOM JJS €ro -
obHapyxeHus

Hon KauecTBennniii peaktus
A NOsy 1 Ba
b PO 2 Na
B g2 3 H;S04
I | CrO4 4 Ag
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5 Pb

3anumute B TaGNHUIy BRIGpaHARIE MUMPEI TOX COOTBETCTBYIOIIMMHE OYKBaMH.

A b B r

OtBeT: A3B4B5I°1

3apanus 3aKPpPbITOre THIIA HA yCTAHOBJIEHHE IOCIEI0BATEILHOCTH

3ananme 31.

IIpouumaiime 3adanue u ycmarnosume nociedosamenvHocs.

Pacrionoxure creyronye 3MeMeHTbI B IOps/IKe BO3PACTAHHS 3JIEKTPOOTPUIATEIILHOCTH
1.Br

2.Fe

3.0

4.Cs

Ortser: 4213

3aganme 32.

IIpouumaiime 3a0anue u ycmanosume nocredosamenvrocme.

Pacronoxure crenyromue KUCIOTHBIE OCTATKH B TIOPSIKE YOLIBAHUS CHITBI KHCIIOT.
1.CI

2. ClO4

3. ClOy”

4. Cl1Oy

Ortser: 1234

OIlK-4.3 Bnameer HaBhIKaMHu paboTEl €O CHEMHATH3MPOBAHHEIM obopynoBanueM mjIs
peallu3alliil TOCTABJICHHBIX 3a/1a4 NPU NPOBEACHWM HCCIEOBaHMI M pa3paboTKe HOBBIX
TEXHOJIOTHH, B TOM YHCIIe HHDPOBEIX.

3ananme 33.

IIpoyumaiime 3adanue u yemanosume nociedosamenvrocm,

Pacrionoxure xapakTepucTHKy 3MEKTPOHOB B aTOMe B TOPS/IKE COCTABNEHMs ONHCATENLHON
MOJIENH

1. Comn

2. DHeprus

3. Opburans

4. YpoBeHb

5. MarauTHsii MOMEHT

OtBer: 43512

3aganue 34.
IIpowumaiime 3a0anue u ycmanosume nocnedosamenvrocme.
Pacnonoxure cTanum reTeporeHHOro KaTaim3a B XPOHOJIOTHIECKOM TIOPSJIKE

1. ®usmyeckas afcopOuus pearnpyOIIX MOJIEKY/T HA AKTHBHBIX IIEHTPax MOBEPXHOCTH
KaTaJH3aTopa U 3aTeM HX XeMOCOpOIHs;
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2. lecop6Gumst IpOAYKTOB ¢ OBEPXHOCTH KaTamsaTopa,
3. Mucprysus pearnpyrompx BemecTs K MOBEPXHOCTH TBEPAOTO BEILICCTBA,
4. XuMudecKast peakius MEKy pearHpyIOLUAME MOJICKYJIaMH;

5. Taddysus mpomykTa ¢ HOBEPXHOCTH KATANM3aTOPA B 0GIIHIt TIOTOK.
Otsert: 31425

3aganue 35.

IIpouumaiime 3a0anue u ycmanosume nociedosamenvnocme,

Ilpu moMemmenun coeUHEHM MapraHna B peaKiuu IIOJIYYMIIM YEepHBIA ocasok. 3areM
Ip  POJIO/DKCHAH DpEaKklMH B Cpele IOJNYYmIM OCAJOK TelleCHoro IBera. J{o6GaBiieHueM
CHUJIHOIO OKHCIIHTCIS IEPEBENH JTOT OCAJOK Ha3afd K 4YepHOMY usery. IIpH jmTensHOM
KOHTAKTE C BO3MYXOM BEPHYIIMCH K H3HAYAIBHOMY COETHHEHHMIO. YKaXuTe HEOOXOIUMYIO cpeny
JUIA IPOBEACHHA KaXIOH W3 peaKiHii.

1. Kucmas

2. llenounas

3. HeitrpansHas

Otsert: 3121

3AJJAHUS OTKPBITOI'O THUIIA

3amanue 36.

IIpowumaiime 3adanue u daiime o6ocrosannwiii omeem -

Kak paccauraTs OTHOIUEHHE KOHIEHTpaImii craGoil KHCIOTHL M €8 COH (CaCs) B
Gydeprom pactBope, ecnu pH = 1,74 u pKa = 3,747 IlpuBenuTe NONy4EHHOE COOTHOIIEHHE.

Otset: O6mast hopMyina 1151 BEMIHCICHHS KUCIOTHOCTH Gydepnoro pactsopa pH = pKa
+ 1g[Ca:Cs]. YunreiBas, yro pasuuna mexay pH = pKa cocraBnser 2, MOXKHO HPENHOIOKATE
COOTHOIIEHHE KoHHeHTpanuil 100:1.

3ananmne 37.

IIpouumatime 3a0anue u datime obocnosanneii omeem.

Kak npurorosuts u XpaHuts paboune pacTsopsl ffoxa?

Otser: CTanjapTHEIE PACTROPHI H0[a MOXHO IPHTOTORHTS HEIIOCPEACTBEHHO MCXOMS H3
TOYHOH HABECKM XHMHYECKH YHCTOTO KPHCTA/LIMYECKOIO iona (MepBHUHEIA CTAaHAApT). ﬁon
MEJUICHHO pacTBOPSETCA B pacTBOpe Hoaune Kamus, ocoGE€HHO HPH HU3KAX KOHIIEHTPAIMIX
#omuna. IlosToMy HYXHO ITONHOCTBIO DaCTBOPHTh HABECKY KPHCTAIUIAYECKOTO Homa B
HEOONBIIOM 00BeMe KOHIEHTPUPOBAHHOTO PACTBOPA HOAMAA KANHS, a 3aTeM pa36aBHTH €ro o
HYXHOTo 00heMa. XpaHuTh u3beras KOHTAKTa ¢ OPraHHYECKMMH MATEPHATAMH.

3ananme 38.

TIpouumaiime 3a0anue u Oaiime obocnosanHvlli omeem.

Kaxk ycranaBnBaeTcs TOUKa S5KBUBAIEHTHOCTH B METOE IEpMaHraHATOMETPUH?

Orser: Touka 3KBUBANEHTHOCTH B METOJE NEPMaHTAHATOMETPHH YCTaHaBIIMBAETCS 110
M3MCHCHHIO OKDAaCKHM THTPYEMOIO pacTBOpa. OTO BHI3HIBACTCS H3GHITKOM OKPAIIEHHOIO

CTaHIapTHOTO pacTBopa. B npanHoM ciydae mepmaHraHaT Moxer Hrpath caMm ceGe poib
HHJMKaTOpa.

3aganmne 39.

IIpouumaiime 3a0anue u daiime 0b6ocHosanHvLli omeem.

Kak MOXHO NHOATBEpAWTH HANWMYWE HUTPAaTa CBHHLA B pacrBope? Kakoe npasuio
HILUTIOCTPHPYET NOA00HAS peakius?
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Otset: T.K. HHTpaT CBHHIA PACTBOPHMAS COJIb, MOJKHO MIPOBECTH PEaKIMIO HOHOOOMEHA
AL TONYdCHUA XapaKTEPHOTO HKENTOr0 OcCajka - HOAMAA CBMHNA. Takas peakmus
HIUTIOCTPUPYET IpaBuiao Beprome.

3aganue 40.

IIpouumaiime mexcm u datime passepuymuiii 060cno6annwviii omeem

KonuyecTsa Kakux BeIecTB MOXKHO OIPENEIISTh METOAOM HonpomeTpHu?

Oreer: CuibHbIE OKHCTUTENN. 3aMECTUTENBHEIM THTPOBAHHEM H OPYTHMH KOCBEHHBIMU
MeToamu onpenenstor okucmutenu (H202, KMnO4), deron u ero mpowssonmele, mupasod,
TETPa30Il, IyPHHOBEIE ANKAJIOHABI, HEKOTOPEIE AHTHOMOTHKH.

OIIK-8 CrocoGen  ucrmone3oBath MeTomsl c6opa, 0OpaGOTKHM, CHCTEMATH3ALMH U
TIPENCTABICHNsS TIONIEBOH H J1abOpaTOpHOH HMHGOPMANMK, IPUMEHATs HABBHIKH paGOTH C
COBPEMEHHBIM 000PYJOBaHHEM, AHATH3HPOBATH MOJTYYEHHEIE Pe3Y/IbTaThL.

OIIK-8.1 Ucnonesyer meromer cGopa, o6paGOTKH, CHCTEMATH3ALMH H IIpeACTaBICHUS
I0JIeBO# U naGopaTopHo#t nHdpopManHH.
OIIK-8.2 IIpumeHseT HaBBIKH pabOTHI C COBPEMEHHBIM OGOPYJOBAHHEM H aHaJIU3UPOBATh

HOJIyYCHHEBIE PEe3YIIbTATEL

3SAJJAHHUSA 3AKPBITOI'O THUIIA
3aganns KOMOMHMPOBAHHOFO THIIA C BBIGOPOM OXHOTO BEDPHOIO OTBETA M3 NPeI0KEeHHBIX
BAPHAHTOB

)

OIIK-8.1 Ucnonbzyer Mmeromsl cGopa, 06paGoTKH, CHCTEMATH3AIMH M HpPEJCTaBICHUS
TI0JIeBOM M abopaTopHO# HHGOPMALUH.

3ananme 41.

IIpouumaiime 3a0anue u evibepume npasunvuwiii omeem.

Hedenomerpus nossonsger. ..

1) ananu3upoBaTh MyTHBIE PACTBOPHI,

2) aHaNM3UPOBATh MPO3PAUHbIE OKpPAIIEHHBIE PACTBOPEL;

3) onpenenaTs pasMep 4acTHI B KOJUIOMAHBIX PACTBOPAX,

4) onpenenaTs KOHIEHTPAIMIO PACTBOPEHHEIX BELIECTB 110 MTOKA3aTeIo TIIPEIOMIIEHHUA.
3anuimte mudpy, o[ KOTOPOii yKa3aH BEpHEIL 0OTBET

Ortser: 4

3axanue 42,

IIpouumaiime 3a0anue u evibepume npasunvuviii omeem.

CnexrpodoTomerpus. ..

1) MCIIOMB3yeT MOHOXPOMATHYECKOE H3TydCHHE;

2) oCHOBaHa Ha HCCIENOBAHHH IOLNOUIEHHS AHATH3UPYEMBIM PacTBOPOM H3JIyUCHHS
OITHYECKOTO JNana3oHa;

3) ocHOBaHa Ha M3MEPEHHWH HHTCHCHBHOCTH pACCCHBAHHS CBETA aHaJHM3UPYEMEIM
pacTBOpoOM;

4) npuMeHsAETCA IS aHAN3a IPO3PAIHEIX HEOKPAIIEHHEIX pacTBOPOB.

3anummte mEdpy, MO KOTOPOH yKa3aH BEPHKI OTBET

Ortsert: 2

3aganue 43.
IIpoyumaiime 3a0anue u evibepume npasunvrvili omeem.
Pedpaxromerpus ocnopana. ..
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1) Ha M3MepeHNH YTIIa BpalieHUs HOJPH30BAHHOIO CBETA,
2) Ha OTIpeeNIeHUH TIOKA3aTeNs IPETOMICHHS,

3) Ha U3MEPEHUH OTKJIOHEHHS YACTHUI B MATHHTHOM TIOJIE;
4) Ha B3aMMOZEHCTBUY ATEP ATOMOB C MATHUTHEIM IIOJIEM.
3anumute nHQPyY, IOX KOTOPOH yKa3aH BEpHBII OTBET
Ortger: 2

3ananus xoMOGuHMpOBaHHOTO THNA ¢ BHIGOPOM HECKOJLKHX BEPHBIX 0TBETOB H3

IPENTOKECHHBIX BADHAHTOB

3ananue 44.

IIpouumaiime 3a0anue, 6vibepume npagunbHbie OMEembi.
DOTO3IEKTPOKOIOPUMETPHYECKHI aHATIH3. ..

1) TpeGyeT mpuMEHEHNS MOHOXPOMAaTHYECKOTO M3TyYEHHU,

2) ocHOBaH Ha CIOCOOHOCTH BEIIECTB OKHCHATECS MM BOCCTAHABIMBATHCS TIOM

BO3JIEIICTBHEM BHIHMOTLO N3JIYy4YCHHA,

3) TpebyeT momydeHNs OKpalleHHEIX (GOPM aHATH3UPYEMBIX COCXHHEHHI,

4) NO3BOJIAET ONPENENATh KOHIEHTPAIMH MYTHBIX B TEMHOOKPAIICHHBIX pPacTBOpPOB.
3anumure nUQpPEL, 0 KOTOPHIMH YKA3aHbI BEPHBIE OTBETHI

OtseT: 13

3ananue 45.
IIpovumaiime 3adanue, evibepume npagunvhvie omeenboL.
Meton SIMP...

1) MCmoneB3yrOT MMM aHauM3a BELIECTB, aTOMbl KOTOPHIX HMEIOT SApa C HEUYSTHBIM

KOJIHICCTBOM IIPOTOHOB;

2) ocHOBaH Ha B3aUMOJEHCTBHH SJI€p ATOMOB ¢ IIOCTOSHHBIM MarHATHEIM IOJIEM;
3) m03BOJISET U3MEPSTE ONTHYECKYIO AKTHBHOCTE BEIIECTR;
4) OCHOBaH Ha aHanM3e CIEKTPOB HCIYCKAHHS BEIIECTB IIOCTE PaJHOBOIHOBOLO

BO3/CHCTBUA.

3anummuTte THGPEI, N0 KOTOPHIMU YKa3aHbl BEPHBIE OTBETHI
OrtseT: 14

3anaHud 3aKpBITOro THIIA HA YCTAHOBJIECHHE COOTBETCTBHS
3ananue 46.

Ilpoyumaiime 3a0anue u ycmanoeume coomeemcmeue.
YcTaHOBUTE COOTBETCTBHE MEXJIY DPEaKTHBOM M (POTOMETPHYECKH ONpe/eiieMbIM

HOHOM
PeaxTnn PoToMeTpHYECKH ONpPeNe/IeMbIi HOH
A Ponanun xanus 1 Zn (ID)
b Anuzapus 2 Fe (III)
B Jutuzon 3 Ni (IT)
r Hutunoxapbamar 4 Al (IID)
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3anuiuTe B TaONHUI BEIGPAHHEIE LH(PH IO COOTBETCTBYIOLIUMHU OyKBaMH.

A b B r

Ortset: A2B4B1I'3

3ananue 47,
IIpouumaiime 3a0anue u ycmanoeume coomeemcmeue.
YCTaHOBHUTE COOTBETCTBHE MEXKAY HBETOM INIAMEHH U HOHOM

IIBer nnamenu Hon

A XKenrorit | K
b 3eneHsbIit 2 Cu
B ®duonerosrrit 3 Li
r KpacHsrit 4 Na

3anummre B TabMuIly BRIGpaHHbIE NU(PLI 0] COOTBETCTBYIOLIAME OyKkBamm.

A b B r

Oreer: A4B2BI1I3

3anmanme 48,
IIpoyumaiime 3adanue u ycmanosume coomeemcmaue.

YCTaHOBHTE COOTBETCTBHE MEXKY MONOKCHHEM/KOJHYECTBOM 3aMeCTHTENIeH MOJIEKYJIBI
1 UK-nuxamu

Ilos0:xeHHe/KOMMYECTBO 3aMecTHT el HNK-ITukn

MOJIEKYJIBI

A Hdu-meTa 1 JIBoiiHOM pa3penreHHBIT

b Ju-napa 2 Tpoitnoit, HepaspelueHHbIH

B Terpa 3 JBoliHOM, pa3pemeHHbIi y3Kuii

r I'ekca 4 J{BOIiHO#, Manoii HHTEHCUBHOCTH
5 JBoitHOI, pa3HOi HHTEHCHBHOCTH

anumure B Tabiuily BHIGpaHHEIE HEGPHI IO COOTBETCTBYIOMUMY GYKBaMH.

23




OtBeT: A2B4B3I'5

3aganue 49.

Ipouumaiime 3adanue u ycmanoeume coomeemcmaue.
YCTaHOBHTE COOTBETCTBHE MEKIY ATOMOM ¢enerona u ero monoxenueM IMP CIIEKTpa

(ppm)
ATom ITonoxxenne SIMP cnextpa
A Yrnepon 6€H30JIBHOrO KONbIa 1 20
b Vraepoa GeH30JIBHOTO KOJbIA, COEll. ¢ 2 60
KHMCTIOPOJIOM
B Hanenuit yriepon 3TUI-pauKaia 3 110
r Brvxanit yrnepon stun-panuxana 4 160
3anummure B TaGNHIly BEIGPAHHbIE 11 (pEI IO/ COOTBETCTBYIOIMMHE GYKBaMHU.
‘ A B B r
Ortset: A3B4BI1I2
3apanme 50,
IIpouumaiime 3a0anue u ycmanoeume coomeemcmsue.
YCraHOBATE  COOTBETCTBHE  MEXIy  30HOM TEPMOrPAMMEI M IPOIECCOM
TEPMOTpaBUMETPHH

3oHa TepMorpaMmel

IIpouéce TepMorpasamerpun

A Jluneiinri HaKIOH 1 [IOBEPXHOCTHBIE IIPEBPAIEHUS
b Jlor-crian 2 YCKOPEHHEI Harpes
B ITnaro 3 Harpes obpa3na
r Jlor-nognem 4 pa3noxXeHue
5 IpeBpalieHue BO BceM 00neMe

BEIIIECTBA

3anumure B TaGNULY BHIOpaHHEIE TUGPHI O COOTBETCTBYIOIIMMH GyKBaMH.,
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Oteet: A3B1B5I2

3az(amm 3AKPBITOTr0 TUIIA HA YCTaHOBJIeHME HOCJIEN0OBATEILHOCTH

3apanue 51.
Ipouumaiime 3a0anue u ycmanosume nOCned08amenvHOCHb.

Pacnonosxxure B npasunsrom TIOPSIZIKE SIEMEHTEI (POTOMETPHUYECKOTO aHATM3a
1. BBIGOp ANMHBI BOTHEI

2. M3MEepeHHe ONTHYECKOM MIOTHOCTH
3. moAroToBKa CepUH CTAHAPTHEIX pacTBopoB
4. mocTpoeHte KaTHGPOBOYHOTO rpaduka

5. pacueT KOHIIEHTPALINY aHATHTA
OrtseT: 31245

3aganue 52.

Ipouumaiime 3a0anue u ycmanoeume nocaedosamenvHocmo.

Pacnonoxwure B npaBrnsHOM HIOPSJIKE 3JIEMEHTHI TYPOMIMMETPHYECKOTO aHAIH3a
1. moaroToBKa KroBeTHI

2. yCTaHOBKA PEXHMMOB TEUCHHS/CMELIMBAHUS

3. ycranoBka GoToduneTpos

4. IOATOTOBKA CEPUHU MCCITEAYEMBIX pacTBoOpoB

5. 3anmce ¥ 06paGoTKa PesyIETaToB

Otget: 41325

OIIK-8.2 llpuMeHseT HaBEIKH paGoTH ¢ COBPEMEHHEIM 00OPYAOBAHHEM U AHATHIMPOBATH
NIOJTyYEeHHBIE PE3YIIBTATHL

3ananue 53.

Ipouumaiime 3a0anue u yemanosume nOCne0o8amenbHoCmy.

Pacronoxmwre B npaBuIBEHOM OPSIKe STEMEHTEL HNOTCHIMOMETPHYECKOrO aHANH34
YCTaHOBKa apaMeTPOB IEKTPHYECKOI! Iienn

YCTaHOBKA NepeMEIIHBAHUL

ONpE/eNeHHE PACTBOPA CPABHEHUS

usmepernne pH um 3/1C pacrsopos

. HOArOTOBKA IEKTPOAA
Ortser: 31524

NN =

3aganune 54,

lpouumatime 3adanue u ycmanosume nocnedoeamenvrocme.

Pacrionoxure B npaBHILHOM MOPSIKE TEMEHTEL HK-cnexrpockonuyeckoro ananusa
1. npomsiBka kamepsr He UK-akTHRHEIM COEIUHCHUEM

2. TOATOTOBKA TalJETKH HCCIEAYEMOTO 1 KOHTPOJIBHOTO BEIECTBA

3. 3amuck crekTpa

4. orpaHHveHHe MapaMEeTPOR MPOXONAIIETO H3JIy4CHHUS

5. COOTHECEHHE ITHKOB CITEKTpa ¢ Ga3aMu JaHHBIX

Orser: 21435
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3ananue 55.

Hpouumaiime 3adanue u ycmanosume nocneoogamenvHOCH®b.
Pacnionoxwure B npasunsaoM nopsake aneMeHTel AMP ananmza

- IEPCBOJT HCCIIEAYEMEIX BEIECTB B AEHTEPHPOBAHHEIH PacTBOp
- ICPEBO/T AaTOMOB B BO30YXKICHHOE COCTOSHAE PATHOCUTHAIIOM
- I3MCHCHNE HAIPSHKEHHOCTH MarHMTHOTO IOJIA JI0 PEe30HAHCA

- IOMEMEHHE NPOOH! B MHAYKIUOHHYIO KaTYIIKY

- 3aIMCh PENAKCAIMOHHOTO H3JIyUCHHS

Ortser: 14325

Db W -

3AJAHHA OTKPBITOI'O TUIIA

3ananme 56.

Ipouumaiime 3a0anue u daiime o6ocnosannviii omeem

Kak mpoBomutcs orkpeiTHe kaTHoHa 6apus B NPHUCYTCTBHM KAaTHOHOB CTPOHIUSA M
KaJIbIus?

OtBer: OTkpeITHE KaTvoHa Gapus B IOPUCYTCTBHU KATMOHOB CTPOHIMA M KaJIbI[HI
TIPOBOJHTCA PeAKIHeH C AUXPOMATOM, T.K. BBIIAAET TOJIBKO OCAIOK Xpomara Gapusi.

3ananme 57,

IIpoyumaiime 3a0anue u daiime o6ocrnosannviii omeem.

Kaxum peareHTOM U B KaKHX YCIOBHIX MOKHO 0OHapyXHTH KapboHAT- aHHOH?

Oreer: [lna oOGHapyxeHMs KapGOHAT-AHHOHA MOYKHO HCIOJIB30BaTh  CIEAYIOLINE
peareHThl U YCIOBHS:

Xnopun 6apus (BaCl2). Ocaxmaer KapOOHAaT-aHHOH B BHJE 0ENOro ocajika BaCO3,
PacTBOPMMOrO B pa30aBIeHHBIX MHHEPATBHEIX KHCIOTaX U gaxe B CH3COOH c BEIICTICHHEM
CO2.

Hutpar cepebpa (AgNO3). Haét ¢ pacTeopamu kapbonatos Gemslit ocamox Ag2CO3,
pacTBOPMMBIH B KHCJIOTAX.

3aganue 58.

Ipouumatime 3adanue u daiime o6ocrosannwviii omeem,

Kaxkoii xaTHOH IIpHCYTCTBYeT B pacTBope, ecnu npH JT0OaBNEHUH K PEaKIMOHHON cMecH
PO/aHH/I2 AMMOHHA C M30aMHJIOBBIM CHMPTOM 06pa3syeTcs KOJBHO, OKAIIEHHOE B APKO-CHHHIA
BeT? '

Otser: B pacTsope, rie npu 1o6aBieHuy poIaHHA AMMOHHES ¢ H30AMIIOBEIM CIIIPTOM
00pasyeTcsi KONbIO, OKPALIEHHOE B SPKO-CHHHU LBET, MPUCYTCTBYET KaTHOH xene3a (Fe3+).
Tomsko oH MOXeET 06pa3OBaTH KOMILIEKC ¢ POJAHMIOM AMMOHHUS K H30aMUJIOBBIM CITHPTOM.

3aganne 59.

Ipowumaiime sadanue u daiime o6ocrosannwiii omgem.

Iouemy moGaBneHne xmopmpa aMMOHHS crocoGeTBYeT pacTBopenuto  Zn(OH)2?
IIpusenute ypaBuenus peaxiuit.

Orser: [JloGaBiieHne Xnopuaa aMMOHHS criocobeTByer pacrsopermio Zn(OH)2, notomy

YTO THAPOKCHJ LHMHKA O0JafaeT CpaBHUTENBHO OONBIIOH BeIMYHHON IIPOU3BEICHHS
PacTBOPHMOCTH.

Ypaerenue peakuun Mexay Zn(OH)2 u xjopuaoM ammonud: Zn(OH)2 + 2NH4Cl —
[Zn(H20)2(NH3)2]CI12. B pe3ynbTare aTOH peakun obpasyercs  xsopwup
JAUaKBaANaMMHHIHHKA.

3axanue 60.
Ipouumaiime sonpoc u daiime paseeprymuiii 0bocrosannwii omeem
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Kakyto pome B cHcTeMatwueckoMm xome aHaIM3a CMeCH KaTHOHOB 5 IPYIIEl HIrpaeT
MIEPEKUCh BOIOpoaa?

Orser: Ponk mepekuch BOZOpPOAa B CHCTEMATHIECKOM XOJE AHAIA3A CMECH KaTHOHOB
HATOH TPYNIEBI 3aKIIOYASTCA B OCAKISHUA KATHOHOB HTOM rpynmnsl. Takxe IHepeKUch BOAOpoaa
HCHOJESYIOT JUIS IOATBCPXCHHS NPHCYTCTBHA HOHOB MApraHIa B MCXOJHOM HCCIELyeMOM
pactBope. [lng atoro k ocanky MnO(OH)2 no6assior NIEPOKCH BOAOPOAA B CEPHOM KHCIIOTE.
B pesynrTare ocanok pactsopsercs u obpasyiorcs HoHEI Mapranma (II).

3.2. TnnoBkIe 32 1aHAA /LIS NPOMEKYTOYHOM ATTECTAIAH

3.2.1. Bonpocs! K 3aueTy

DopMHpYeMBbIe KOMIIETEHIHH:

OIIK-2 Cnoco6eH NpUMEHAT: IPHHIMITEL CTPYKTYPHO-(QyHKIIHOHAILHON OpraHU3aIMiH,
HCTIONB30BATH (PM3HONOTMYECKHE, UTOIOTHYECKAE, GHOXUMHYECKHE, OHodusnyeckue MeTOIEI
aHajisa IUI OUCHKH M KOPPEKUMH COCTOSHHS XXHBBHIX OOBEKTOB W MOHHTOPHHIA CDEIBl HX
oOuTaHud:

OIIK-2.1 mpuMeHseT NPUHIMIEL CTPYKTYPHO-QYHKIIMOHAIBHOM OpraHMW3amuu s
M3YYCHHS OMOJIOTHYECKHX OOBEKTOB H OLEHKH COCTOSHUSI HUBBIX CHCTEM

1. MicTopHs pa3BUTHS aHATHTHIECKON XHAMHUH.
2. Knmaccnduxanus MeTo10B aHanu3a.
3. XMMHYECKOE PaBHOBECHE B TE€TEPOTCHHBIX CHCTEMAX.

OIIK-2.2 HCIIONB3yeT  (DH3MONOTHYECKHE,  [HTOJIOTHUECKHE, Ouoxumuueckue,

Onmousnveckne MeTOABI aHAMM3a s MOHMTOPHHIa H KOPPEKLMH CpeAbl OOMTaHHWS XHBBIX
00BEKTOB

4. OCHOBHBIE IIPHHIHUITEI KAYECTBEHHOTO AHATA34.
5. ®uKkcaHabL.

6. CTaHfapTHEIC PaCTBOPEL.

7. CTaHnapTH3NPOBaHHEIE PACTBOPEL

OIIK-6 CriocoGen ncmos30Bats B NpodecCHOHATBHON AeSTETPHOCTH OCHOBHEIE 3aKOHEI
¢u3nKH, XUMHY, HayK O 3eMite U GHONOTHH, NPUMEHSATS METOME MATeMATHIECKOro AHAIN3A I
MOZCIMPOBAHHS, TCOPETUIECKUX M IKCHEPHMEHTATLHEIX HCCIeIOBaHUHN, TpHOGPETaTh HOBEIE
MaTeMaTHICCKIE U €CTCCTBEHHOHAYHBIC 3HAHUS, HCIIOE3Ys COBPEMEHHEIE 06pa3oBaTelbHbIE U
HHGOPMAMOHHEIE TEXHOIOTHH, ’

OIIK-6.1 Mcnone3yer B mpodecCHOHANBHOM HEATENBHOCTH OCHOBHBIE 33KOHEIL buzuky,
XUMHH, HayK 0 3eMiie H GHOJIOTHH

OIIK-6.2 [IpuMeHsieT METOIBI MATEMATHYECKOTO AHATN3A H MOJIETHPOBAHHS,
TCOPETHYECKHMX H 3KCIIEPHMEHTANBHEIX HCCIIEXOBAHMIM

OIIK-6.3 coco6en nmpro6peTaTh HOBEIC MATEMATHIECKHAE H €CTECTBEHHOHAYYHEIE 3HAHMUS,
HCIONB3YS COBPEMEHHEIE 00pasoBaTeNbHbIe X HHPOPMAMOHHEIE TEXHOIOTHH

OIIK-8 CrnocoGen mcmonb30Bate MeTomsl cGopa, 06paboTKH, CHCTEMAaTH3aliH |
IIpEACTaBICHNUS TONEBOH M JiaboparopHOM HMHGOPMAlMM, NPHUMEHATH HABBIKH paboTel C
COBPEMEHHEIM 060py/JOBAHHIEM, AHATA3MPOBATE MONYYEHHBIE PE3YIIbTATEL

OIIK-8.1 Hcmomesyer Metommi c6opa, oGpaboTky, CHUCTEMATH3alUU W IpeACTaBIeHUS
noneBoi u nabopaTopHoit HHGOPMAaHH "

1. KonudecTBeHHEIE METO/IBI aHATH3A.
2. I'paBumerpus.
3. O6BEMHEIE METOAE! aHAIH3A.
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4. Touka 3KBUBAJIEHTHOCTH. v
5. IlpuroToBreHHe CTaHIAPTHEIX PACTBOPOB. ‘
6. CymHOCTb THTPUMETPHYECKOTO AHATA3A.

7. OCHOBHEIE PaCYETHI B THTPHMETPHH.

8. IlpuroroBienne CTaHAAPTHBIX PACTBOPOB IS KHCIOTHO-OCHOBHOTO THUTPOBAHHS.

OIIK-8.2 TIpumenAeT HaBBIKM paGOTHI ¢ COBPEMEHHEIM 000pyIOBaHHEM U aHATM3HUPOBATH
TOJIyYEHHEIE Pe3y/IbTATEl
9. Onpenenenre copepx anust KUCIOTH B PACTBOPE METOIOM IIPSMOTO THTPOBAHHS.

10. OnpeneneHue conepxanMs THApaTa aMMHAKa B PacTBOpPE BETEPHHAPHOTO Mpemapara
METOZ0M O0paTHOTO THTPOBAHHS.

11. Kpussle THTpOBaHHS.

12. IHMKaTOPEI B THTPHMETPHH.

13.0mpenenenne kavecTBa BeTEPUHAPHOTO IIpenapara, COZIEPXAINEr0 IEPOKCHUA BOAOPOAA,
METOJIOM [IEpMaHTaHATOMETPHH.

14. Onpenenenue comepkaHys aKTHBHOTO XJIOpa B XJIOPHOH U3BECTH METOAOM HOIUMETPUH.

15. Onpenenenne obmeit XKECTKOCTH BOZBI METOIOM KOMILIEKCOHOMETPHH.

16. Onpenenenne copep)Kanus MOHOR KalbLHs U MATHHS B pacTBope.

17. Onpenenenue conepxaHNs NOHOB METH B PacTBOpE (bOTOKOIOPIMETPHIECKHM METOIOM.

4. METONHYECKUE MATEPHAJIB], OIIPEJEJIIIOUIUE IIPOLIEYPHI
OIIEHUBAHMUS 3HAHHUM, YMEHU 1 HABBIKOB
H OIBITA JEATEJbHOCTH, XAPAKTEPU3YIOHUNX DTAIBI
©®OPMUPOBAHUSI KOMIIETEHITUI
Kpurepun orenuranus 3HaHmi 06yyaIONMXCS IPH IPOBE/IEHAH KOJIIOKBAYMA:

* OTMeTKa «OTIHYHO» - OGYYalOMMICS YeTKO BBIPAXAET CBOIO TOYKY 3pEHHS IO
paccMaTpHBAEMBIM BOIIPOCAM, IPUBOJISL COOTBETCTBYIOIIHE [IPAMEPEI.

* OTMeTKa «XOPOMIO» - 00YJAIOLIMIACS JOMYCKAET OTHE/bHEIE TIOTPEIHOCTH B OTBETE

* OTMeTKa «yAOBJIETBOPHTEILHO» - OGyJatommiicss 0GHApYKUBaET poOENbl B 3HAHUAX
OCHOBHOT0O y4¢6HOTO M HOPMaTHBHOTO MaTEpHANA.

* OTMeTKa «HEYAOBJICTBOPHTEILHO» - OOYUAIOMMiics 0GHAPYKHBAET CYIECTBEHHbIE
npoGensl B 3HAHUAX OCHOBHBIX TONOXEHMH UCIMILIHHEL HEYMEHHE C TOMOIIBIO
npenonxasare)a NOMYYHTh NIPaBUIBHOE PEIleHHe KOHKPETHOM MIPAKTHUYECKOH 3a7aum.

Kpurepuu oneHuBanns 3Hanui 06y9aromyxcs NpH IPOBEIEHAN TECTHPOBAHUS:
PesynbrarT TecTMpoBaHMs OLIEHHBAETCS TO IPOIEHTHOM LIKAde OIEHKH. Kaxnomy
ofy4arolemycs npeaaraeTes KOMILIEKT TECTOBBIX 3a1aHui U3 5 BOIIPOCOB:

® OT™MeTKa «OTIIHYHO» — 5 IPaBHIIBHEIX OTBETOB.

¢ OTMETKa «XO0pOIIO» — 4 IPaBHJILHEIX OTBETOB.

® OTMeTKA «YAOBJIECTBOPUTENLHO» — 3 IIPABIILHEIX OTBETA.

* OTMeTKa «HEYI0BJIETBOPUTEILHO» — MeHee 2 IPABAILHBIX OTBETOB

Kputepyu 3HaHwi Ipy NPOBE/ICHAN 3a4eTa:

¢ OueHKa «324TeHO» JIOIDKHA COOTBETCTBOBATH MapaMeTpaM JIoGOH M3 OTOKHTEIbHEIX
OTMETOK (KOTJIMYHO», «XOPOIIOY, «YHAOBIETBOPUTEILHON).

e OueHka «He 3a49TEHO» JIOJDKHA COOTBETCTBOBATE mapaMeTpaM  OTMETKH
«HEYOBJIETBOPHTEIIHLHOY.

¢ OTMeTKa «OTIMYHO» — BEHINOJHEHBI BCE BHABI yueGHOM paboThl, NPeayCMOTPEHHEIE
yuebHBIM IaHoM. OGydaromuics AEMOHCTPHPYET COOTBETCTBHE 3HAHMMA, YMEHHH, HaBHIKOB
NPUBEIICHHEIM B Ta0IMLaX MOKA3aTENAM, ONECPHPYET NPHOOPETEHHBIMY 3HAHHAMI, YMEHUSAMH,
HABBIKAMM, IPHMCHSCT MX B CHTYallHAX MOBHIUCHHOH cmoxHocTH. IIpH 3TOM MOryT OBITH

AONMYIMCHBI HETOYHOCTH, 3aTPyHHEHHUA IIpH aHATHTUYECKUX OICpanuiax, IIEPECHOCE 3HAHUHA H
YMeHHﬁ Ha HOBBIC, HECTAHIAPTHRIC CUTYAaL[HMH.
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® OT™MeTKa «XOpOIIO» — BEINOJNHEHBI BCe BHJIBI y4eOHOH paGoOTSHI, IpexyCMOTpPEHHEIe
y4eOHbM mmaHoM. O6yyarommitcs ACMOHCTPUPYET COOTBETCTBHE 3HAHUMN, YMEHHH, HABEIKOB
NPUBCACHHBIM B TablMIaX MOKA3aTelIsIM, OIEPHPYET NPHOOPETEHHBIMH 3HAHUAMH, YMEHHAMH,
HABBIKAMH, IPUMEHACT MX B CTAaHIAPTHBIX CHTYALUsX. Ilpn stom Moryr 6EITH momymieHEI
HE3HATUTC/IBHBIC ONIMOKH, HETOYHOCTH, 3aTpPyNHEHHS IpH  AHAIUTHYECKMX OIEpalysiX,
TNIEPCHOCE 3HAHUM U yMEHH Ha HOBHIE, HECTaHIAPTHEIC CUTYaLHH.

* OTMeTKa «YXOBIETBOPHTENLHO» — HE BHIIONHEH OIuH uiu Gojee BHIOB y4yeOHOIL
paGoTEI, IpeayCMOTpEeHHBIX y4eOHEIM ImaHoM. OGyuarommuitcs JACMOHCTPHPYET HENOJIHOE
COOTBETICTBHE 3HAHHH, YMEHWH, HABHIKOB IIPHBEJCHHBIM B Ta0NuIax IoKasaremndM,
AOUYCKAIOTCS 3HAYMTCIBHBIE OINMOKH, HPOSBIAETCS YaCTHUHOE OTCYTCTBHE 3HaHMi, yMeHHIl,
HABLIKOB 110 psfly ToKasateneH, 06yyalomuiicss MCTIBITHBACT 3HAYATEALHELE 3aTPyNHEHUS TIpH
OLIEPAPOBAHIN 3HAHUAMH H YMEHUAMH IIPH HX IIEPEHOCE HA HOBLIE CHTYaI[HH.

. OT™meTka «HEYXOBIETBOPUTENBLHO» — HE BLITOTHEHEL BHIBI y4eOHOM paGoTsL,
OPEAYCMOTPEHHBIE Y4YeOHBIM ILIAHOM. JeMoncTpupyer HemomHOoe COOTBETCTBHE 3HaHMiA,
YMEHHH, HABBIKOB NPUBEACHHEIM B TaGIHMIAX IIOKa3aTeNned, MOmyCKatoTcs 3HAYMTETBHEIE
OIIHOKH, IIPOSIBIIAETCS OTCYTCTBHE 3HAHMIA, YMEHHUIA, HABBIKOB 110 GonbmieMy psny mokasarenei,
O0YyYaIOIMICA MCHBITHIBAET 3HAUMTEIBHDIE 3aTPYAHCHUS IIPH ONEPHUPOBAHHMM 3HAHUSIMH WU
YMCHHAMU [IPH HX [ICPEHOCE HA HOBEIE CHTYALIHH. )

5. IOCTYIIHOCTb U KAYMECTBO OBPA3OBAHMS IS JIUI C OB3 °

Ipn HeoGXoaMMOCTH HEBAMMAAM U IHIAM ¢ OTPaHUYEHHBIMA BO3MOXHOCTSIMH 3/J0POBBSI
TIPENOCTABIACTCS OTIOMHUTENLHOE BPEMS IS IIOITOTOBKH OTRETA Ha 3a4eTe.

IIpu npoBeneHnu npouenypsl oneHMBaHHS pe3yIbTaToB OOY4YeHHS MHBANHJOB U JIMI C
OTPaHUYCHHBIMU BO3MOXKHOCTAMH 3[J0POBbS MOTYT HCIIONB30BATHCS COBCTBEHHELE TEXHUYECKHE
CpeJICTHa.

Ilpouenypa onenusanus pesyisTaTos O0y4CHHUs MHBATHAOB U JHMI C OrpaHMICHHEIMHU
BOSMOXHOCTAMH 3[0POBBS 110 AUCIHIUIHHE [IPEIyCMATPHBAET NpeoCTaBlicHue HHA)OPMALHU B
_(opmax, ananTHpoOBaHHEIX K OrpaHHYEHMAM HX 3MOPOBRS M BOCHPHUATAS HHYOPMAIHAH: |
— B [IEYATHOR (POpMe yBETHUEHHEIM MPH(TOM, |
— B ()OpMeE DIEKTPOHHOrO JOKyMEHTA,

I[JI}I JIHI] ¢ HAPYIIEHHUAMH 3pCHUs:

— B I1e4aTHoO# dopme,

JIML ¢ HAPYIIEHUSIMH CJIyXa:
s PyLT yX — B (JopMe 3IIEKTPOHHOTO JOKYMEHTA.

Jlnst man ¢ HapymeHusME oropHo- — B IIeYaTHOH (opMe, anmapara:
JABUTaTeNLHOTO anmnapaTa — B (JOpME SIEKTPOHHOTO IOKyMEHTA.

IIpu npoBeneHNH nponenypLl OLEHHBAHMS PE3YyNLTATOB OOY4YEHHSA MHBAIUIOB W JIHI[ C
OTPaHMMEHHBIMA BO3MOXXHOCTSMH 3[0POBbS MO JHCUMIUIMHE OGECIEYHBACT BBIIOHEHHE
CICAYIOIMUX JOTIONHUTENLHBIX TPeOOBAHNI B 3aBHCHMOCTH OT HHMBUAYaNbHEIX 0COGEHHOCTEH],
ofygaromuxcs: \

a) HHCTPYKIHA IO LODPSAKY IPOBEICHHS TIPOUENYPEl OLICHUBAHHA MPENOCTABIICTCS B
AoctynHo# popMe (YCTHO, B THCHMEHHOM dbopme);

6) nocrynuas opma npenocTasnenns 3anaHuii OLICHOYHBIX CPEACTB (B IEYaTHOM (opme,
B NeYaTHOH (opMe yBemmueHHBIM mpudTOM, B }hopMe SNEKTPOHHOrO MOKYMEHTa, 3amaHHs .
3aYATHIBAIOTCA MPENOaBaTeNeEM); -

B) HocTynHas GpopMa NpeIoCTaBIeHUS OTBCTOB Ha 3a/1aHus (IIMCBMEHHO Ha Gymare, HaGop
OTBETOB Ha KOMITBIOTEPE, YCTHO).

Ipu neobxomumocTH A o6yuaromumxcs ¢ OTPaHUYCHHBIMH BO3MOXHOCTAMH 3[0POBBS U
WHBATINOB NPONEAYpa ONCHHBAHHA DE3YNBTATOB OOYUEHHS MO JHCIHILIHHE MOXET
IPOBOAHTECS B HECKOJIBKO 3TAIIOB.

Hposenenne mpouenypsl onenupanms Pe3yNbTaTOB OOy4eHUMS WHBANTHIOB W JIHUI C
OTPaHAICHHBEIMH BO3MOXHOCTSMH 3[0POBBS HOMYCKAECTCH C MCIONb30BAHMEM AUCTaHIMOHHBIX
00pa3oBaTeIBHBIX TEXHONOTHIL, )
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AnHoTanus padodeii nporpaMmel 1o AMCOMILIHHE
51.0.09.02 «ArasmTHYECKAA XUMHD)
¥Ypogens Bricmero oopazosanus BAKAJIABPUAT
Hanpagsienne noaroroBku 06.03.01 brnoxorus
Ipodnas Buoskoorus
®opma 00ydeHus OYHANA

Ienb ocBOGHHS ANCHHUILINHBI: AaTh CTYASHTaM 3HaHHA, Kacaiolmuecs (GOpMHpPOBaHHUS LEIBLHOIO
HAay4YHOT'O MHPOBO33PEHHS, BIIIOYAIOIIETO aHATUTHYESCKYIO XHMMHIO Kak HEOThEMAEMYIO YaCTh KYJbTYPEI,
a Takke Hay4YUTh CTYJSHTOB aHAIM3HPOBATh YCIOBHA XMMHUYECKHX 3314, BHIOMPATh METO/IBI PEIUEHHA H
MPOBOAUTH aHAJIN3 MOyYSHHBIX PE3YJIbTaTOB.

Mecro aucuunamesl B y4deOuom maane: b51.0.09.02, aucnunimmHa o6s3aTenbHOH 4acT,
OCBauBaeTcA B 2-M ceMecTpe.

TpeGosanna K pe3yIbTATAM OCBOCHHS [MCHHMINTHHBI: H3y4YeHHME MUCLMIUIMHBL OJDKHO
copmupoBats crneayromue komnerenuuu: OITK-2, OITK-6, OITK-8

OIIK-2 CnocobGeH NpHUMEHATh MPUHIMIEL CTPYKTYPHO-(YHKLIHOHANBHOH  OpraHM3aLMy,
HCTIONB30BaTh (ZMM3HONOTHYECKHE, LIUTONOTHYECKHe, OHOXUMHUYECcKHe, 6Hodu3nUeckre METOLI aHanus3a
IJ1S1 OLIEHKH H KOPPEKIIMH COCTOSIHHA XKUBBIX 00BEKTOB H MOHHTOPHHTA Cpefibl UX OOMTaHMA:

OIIK-2.1 npuMeHSET NPHUHLUMUNBEI CTPYKTYPHO-(YHKIMOHAIBHOH OpraHM3allMd JUId M3Y4CHHS
6HoMOrHyecKHX OGHEKTOR H OLIEHKH COCTOSHHS JKHUBBIX CHCTEM

OIIK-2.2 ucrmonb3yeT (PU3UOIOTHYECKHE, LIMTONOTHYECKHE, OMOXUMMYECKHE, 6H0¢H3nqecme
METO/IbI aHAJIM3Aa I MOHHTOPHHIA M KOPPEKLIHH Cpeabl OOUTaHHS KUBBIX OOBEKTOB

OIIK-6. CiocoGeH HCIoNb30BaTh B podhecCHOHATFHON AeATeNFHOCTH OCHOBHBIE 3aKOHEI (H3HKH,
XHMMHH, HAYyK O 3eMile ¥ GUOSIOTHH, NPUMEHATh METOAbl MaTEMaTHYECKOTO aHAJIM3a M MOJAECIUPOBAHMS,
TEOPETHYECKUX H OKCHCPUMEHTAIBHBIX MCCIEJIOBaHUI, NpHOOpETaTh HOBBIE MATEMATHUECKHE H
€CTeCTBCHHOHAYYHBIE 3HAHWs, WCIIONB3yds COBPeMeHHble OOpa3oBaTelbHbIE ¥ HH(OPMALMOHHEIE
TEXHOIIOTUH;

OIIK-6.1 HUcnone3yeT B mnpodeccHOHANBHOW JeATEeNbHOCTH OCHOBHBIC 3aKOHBI (DM3HKH, XMMUH,
Hayk o 3emne v OHolorHH

OIIK-6.2 TIpuMeHsAeT METObl MATEMATHYECKOro aHAIM3a W MOIENMPOBAHHA, TEOPETHUECKUX H
9KCTIEPUMEHTANBHBIX HCCIEJOBaHHI

OIIK-6.3 cnocobeH mnpuoOperaTh HOBBIE MATEMAaTHUECKHWE M €CTECTBEHHOHAY4YHbi€ 3HAHMI,
HCTIONB3Ysl COBPEMEHHBIe 00pa3oBaTebHble H HHPOPMALIOHHBIE TEXHONIOTUH

OIIK-8 Crioco6eH MCTons30BaTh MeTobl cOopa, 00paboTKH, CHCTEMAaTH3alHH H NPe/CTaBICHUA
TroieBoM M naGopaTopHON MHGOPMALMH, IPUMEHSTh HABBIKH PaGOTHI ¢ COBPEMEHHBIM 060pyA0BaHHEM,
AHAJIM3MPOBATH MOJ[yYEHHbIE PE3YJIbTAThL.

OIIK-8.1 Ucnons3yer mMeToap! cGopa, 00paboTky, cucTeMaTU3auuu ¥ NPEACTABNCHHS TONEBOH 1
naboparopHoii uHGopMaIU

OIIK-8.2 IlpumeHseT HaBBIKM pabOTBI C COBPEMECHHBIM OOOpYNOBaHHEM H aHAJIM3HPOBATH
TIOJTyYeHHBIE Pe3y/IbTaThI

KpaTkoe coaep:kanne IHCIMIIMHBE: 3afaudl aHANUTHYECKOH XMMHH. OCHOBHBIE TPHHIMIIGL
KaueCTBEHHOro aHajan3a. OcoGeHHOCTH aHAMMTHYECKHX peakudili U cniocoGvl MX BHINONHEHH. Makpo-,
MHKpO-, TOJYMHKPO- W  ynbTpamukpoaHanus. JlaGopatopHoe o0opymoBaHME H  TEXHHKA
NOMyMHKpOaHaiu3a. IIpeaMeT ¥ METOABI KONHYECTBEHHOro aHamm3a. CoBpeMeHHas KiaccHpuKaimsa
METOIOB KOJIHYECTBEHHOrO aHaIM3a, XUMHYECKHe METO/Ibl aHamu3a. OKUCITUTENbHO-BOCCTAHOBUTEIbHASL
AKTHBHOCTb  BellecTB. OKHCIIMTENIBLHO-BOCCTAHOBUTENbHbIE MOTeHUManbl. YpasHeHue Hepuera.
Bo3MOXHOCTG  McTonb3oBaHus OBP [  KONMYECTBEHHOro ONpedesieHHs BewlecTs. IIpuMeps
PENIOKCHMETPHH: [IePMAHTaHATOMETPHS, AMXPOMATOMETpHs, HosomeTpus. MHAMKATOPEI OKCHCIUTE/IbHO-
BOCCTAHOBUTENIBHOTO THTpoBaHMA. KpuBbie THTpoBaHHA. KOMIUIEKCOHOMETPUYECKOE THTPOBAHHE.
CylHOCTh MeToja, OCOOGCHHOCTH HCIONB3YEMBIX THTPAHTOB. 3HAYEHME MHCTPYMEHTAJBHBIX METOOB
aHAIM3a, MX MperMymIecTBo. Knaccubukaius (UIMKO-XHMHHECKHX ¥ (QU3MUYECKHX METOJOB aHamusa.
OnrHyeckne MeToAs! aHanu3a. OCHOBHOM 3aKOH cBeronornoumeHus (3akoH Byrepa-Jlambepra-bepa).
®otokonopuMerpusa. Knaccuduxanua meronos. Meron kanubposoudoro rpaduxa. CymHOCTs MeTOAA,
061acTh NMpUMEHeHus, anmnaparypa, npuHuun geiicteud. IloreHupomerpudeckuit ananus. CyiIHOCTH
MeToAa, o0nacTe €ro MNPUMEHEHHd, MNpHUMEHAeMas amnnaparypa, HOHCENEKTHBHEIE 3NICKTPOAbI,
noteHiMomMeTpsl. IIpHMepsl HCIONB30BAHHMA MOTEHIMOMETPHH Ul  ONpPEAENICHHA COACpKaHHA
pasNMYHBIX HOHOB B pacTBope. Xpomatorpaduueckuit anamus. Kinaccudukanms MeTonoB
xpomarorpadun. XKupkoctHas agcopbuMoHHas xpomartorpadusa. PacnpenenurensHas ra3o-KuAKOCTHasA

xpomarorpagus.  JKumkocTHas — pacnpejenuTensHas — xpomartorpadgua.  PacnpenenutensHas
xpoMartorpadus Ha Oymare.

O6as TpyI0eMKOCTb AUCUMIVIMHLI: 2 3a4eTHbIe eAHUHMIEI (72 Jaca).
HTOroBLIil KOHTPOJIL 10 AUCUMILINHE: 3246T. |



