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1. TEJIA ¥ 3ATAYA TUCITAILINHBI

OcHOBHas WeJb NUCLMILTMHEI IPH [OATOTOBKE baxanaBpoB BeTepHHAPHO-CAHHTAPHOM
SKCIIEPTU3BI 3aKIIOYACTCA B TOM, YTOOHI NaTh CTYACHTAM 3HAHMS, KAaCAIOIHEC dopmupoBanus
[CIPHOTO ~ HAYYHOr0  MHMPOBO33PEHHS, BKIIOYAIOMIEr0 AHANHTHYECKYIO XHMHIO KAk
HEOTHEMJIEMYIO 4acTh KyJBTYPhl, & TaKkKe HAyduTh CTYACHTOB aHAIM3HUPOBATh YCIIOBHS
XUMHYECKMX 33729, BBIOHpaTh METOHNEI pelleHWs M MPOBOJUTH AHATH3 MOJIYYCHHBIX
pe3ynbTaToB.

Mt nocTuKeHMs mocTaBNeR O MeU Heo6X0 MO PCIUTE CIICAYIOUIHE 3aAAYUM;

- U3YHMCHHE TEOPETHYECKHX OCHOB AHATUTHIECKOH XHMHUI;

- M3YYCHME OCHOBHBIX COBPEMCHHEIX METOJIOB XHMHYECKOTO H (DH3HKO-XUMHIYECKOrO
aHamM3a;

- HIpHOOpeTeHNe HABEIKOB PaGOTHI HA COBPEMEHHBIX npubopax, NpeAHa3HAYEHHEBIX IS
(PHU3MKO-XUMIUIECKUX HCCIENOBAHMIE 1 aHATH3A;

- IPHOOPETEHNE HABBIKOB CTATHCTHYECKOH 06paGoTKH TOJIy4ECHHBIX PE3yJbLTATOB;

- NPHOGPETEHNE HABBIKOB MPOBEACHAS XMMHUYECKHX OKCICPUMEHTOB M peaklMii, B TOM
HHCTIE, IS NACHTH()HMKAINY HEOPraHWYECKUX BEIIECTB, HCIOJIB3YEMBbIX B Ka9ECTBE IIPENapaToB
BETCPUHAPHO-CAHUTAPHON SKCIIEPTH3EL

2. IEPEYEHD INTAHAPYEMBIX PE3YJIETATOB OCBOEHMS 11O
AUCITUILIVHE (MOAYJIX0), COOTHECEHHBIX C ILIAHHUPYEMBIMH
PE3YJIBTATAMH OCBOEHHS OBPA30OBATEJILHOM IIPOI'PAMMBI

Komnerennun o6yqaromerocs, popmupyemsie B pe3ybTaTe 0CBOEHHUS NHCIUTIIIHHLI
H3ydenne IuCIMIITMHEL JOIDKHO COPMHpPOBATH CIICAYIOIIHE KOMIIETEHITHM:
A) O6menpodeccnonanLHbIE KOMIETERIANA (OIIK):

OIIK-2 Cnoco6eH NpUMEHATH NPHHIHIIED CTPYKTYPHO-(yHKIMOHAIBHON OpraHH3aIuy,
HCTIOJIB30BATE (PH3HONOTHIECKHE, UTONOTHYECKAE, GHOXUMHUYECKHE, Ouodusnyeckue MeToIBl
aHaisa JUI1 OUCHKM M KOPPEKIHMH COCTOSHHS JKUBLIX OGBEKTOB M MOHHTODHHIA cpenbl HX
obuTaHus:

OIK-2.1 mpuMeHseT NpPUHIUNEL CTPYKTYPHO-(YHKIIHOHAIBHOM OpraHH3auy i
M3Y4EHHA OHONOTHIECKHX OOBEKTOB M ONEHKH COCTOSHUS KUBBIX CHCTEM

OIIK-2.2  wucmomb3yer bu3ronOrnyecKue, IATOJIOTHYECKHE,  OHOXHMHUECKHE,
Onodm3nueckne MeTOAB! aHAIM3a it MOHHTOPHHIAa U KOPPEKLMH Cpeabl OOHTAaHHS >KHBBIX
00BEKTOB

OIIK-6. CnocobeH wucmons30BaTh B po)eCCHOHANBHOM NIEATENEHOCTH OCHOBHBIE
3aKOHBI (DU3WKH, XMMHH, HayK O 3emie H GHOIOrHH, IPUMEHATE METOABI MATEMATHYECKOro
aHaia3a M MOJCNHPOBAHMA, TEOPETHYECKHX M  3KCIEPHMEHTAIBHBIX HCCIIEIOBAHMIA,
npHoOpeTaTh HOBEIE MATEMATHYESCKHE U CCTECTBEHHOHAYYHBIE 3HAHMS, HCIIONB3YA COBPEMEHHBIE
o6pa3soBarenbHEIe i HHGOPMAIMOHHEIE TEXHONOTHH,

OIIK-6.1 Hcmomns3yeT B IpodecCHOHANBHON NesSTeNbHOCTH OCHOBHELE 3aKOHB! (PU3HKH,
XMMHH, HayK 0 3eMJjie 1 OHOI0rum

OIIK-6.2 TlpuMmeHsleT MeTONBI MAaTeMATHYECKOTO AHAIHA3A K MOAETUPOBaHHS,
TEOPETHYCCKUX M IKCIIEPHMEHTANBLHBIX HCCIIEI0BAHME

OIIK-6.3 cmocoGeH mpuoGpeTaTh HOBBIE MATeMATHYECKHE M €CTECTBEHHOHAYYHEIE
SHaHHA, MCIIONIb3YS COBPEMEHHbIE 00pa30BaTe/IbHbIE M MH()OPMAIMOHHEIE TEXHOIOIHH

OIIK-8 CnocoGeH HCIONB30BaTh METO/IBI cbopa, 00paboTkM, cHCTeMATH3aIMM M
UPE/ICTABICHUSA TONEBOM H nabopaTropHOM HMHGOPManuW, NPHMEHSTH HABBIKH paboTer ¢
COBPEMEHHEIM 00OpYI0BaHHEM, aHAN3HUPOBATH IOJTYYEHHEIE pe3ynbTaTEL

OIIK-8.1 Mcnonesyer meronsr c6opa, oGpaboTky, CHUCTEMATH3allUd U TPEJCTABICHUS
noxeBo# H jabopaTtopHoit HHGpOPMAIHH

OIIK-8.2 TIlpuveHnser waBHIKM paGoTH ¢ COBpeMEHHLIM  000pymOBaHHEM U
AHAH3MPOBATH MOTYyIEHHBIC PE3YIbTATEI



3. MECTO JUCITUIJINHGI B CTPYKTYPE OIION

Jucnummnaa 51.0.9.2 «AHATUTHYECKAS XUMES» SBISIETCS JUCHHUIUINHON 00M3aTeNLHO0MH
9aCTH ()eASPATBHOIO rOCYIapCTBEHHOTO 00pa3oBaTeNbHOrO CTAHAAPTA BBICIIErO obpa3oBanus
10 HampaBileHHI0 noarotorku 06.03.01 Buonorns, npoduns Broskonorus, xsamnpuxamms
(CTeneHb) BHITYCKHUKA — "GaxanaBp".

OcBausaercs Bo 2 ceMectpe.

Hpu o6yuennn mucrmmmus: «Auammrageckas XAMHMSD» UCTIONB3YIOTCS 3HAHUS M HABHIKH,
TONYICHHBIC CTYNCHTAMM IIPH OCBOCHHM INKOJBHOTO YPOBHS xuMmHM. JlUcOHUILIHHA
«AHAIUTHYECKAs XHMHS»  SBISETCS bazoBo#, ma KoTopo#f crpomres GONBIIAHCTBO
NOCIENYIOMUX JUCIHIUINH, TAKHX KaK:

1) Opranuyeckas u ¢uskomonanas xumus.

2) bronoruyeckas xumus.

3) Betepunapnas hapmaxomorus.

4) Brnodusuxa.

5) Xumus numm.

6) BerepunapHo-canuTapras 3KCIIEPTH3A.

7) Be30nacHOCTE KU3HE A TETBHOCTH.

4. OFBbEM IUCITUTILINHBI “AHAJINTUYIECKAS XUMHSI”

O0bemM aucounIHELI “AHaTHTHYeCKAS XUMHS”
AA 09HOH opmbI 06yuenus

. Cemectp B

Bug ygeonoii pa6orsl Bcero wacos 2
Ayanropuble 3aHsTHS (Bcero) 34 34
B ToM uncre:
Jlexuuu, B ToM umHCITE HHTEPaKTUBHEIC
bopmEr
IIpakTHyeckue 3ansTus (I13), B Tom 34 34
IHCIIE HHTEPAKTUBHEIE ()OPMEIL, H3 HUX:
IIpakTHYeckas moaroToska 4 4
CamocrosiTenbnas pa6ora (Bcero) 38 38
Buz npomesxyrounoit arrectanun (3auer, 3auer 3auer
3K3aMeH)
O6mas TpyxoemKocTs 9ack / sageTHEL
€ THHHIIEL 7212 72/2
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6. IEPEYEHD YYEBHO-METOIUYECKOI'O OBECTIEYEHUS A
CAMOCTOATEJLHOM PABOTBI OBYYAIOUINXCS TIO TUCITUILIVHE

6.1. MeTogu4eckne yKasagms QIS CAMOCTOSATE.ILHOI padoTsI
1.PaGoyas TeTpanb IO HEOPraHWYECKOH M AHANATHYECKORH XAMHH: y4eb.-MeToJ. mocobue mis
CTYZEHTOB 1 Kypca ak. BeT. Mem. ¥ BeT.-caH. dak., mma dax. Ber. Mexm. ouHO-3304HOM
(Beuepreit) dopmer 06ydenus / A. H. Bapemnes [u ap.] ; CIIGTABM. - 4-¢ u3z., nepepab. u gom.
- Canxr-TlerepGypr : CIIGIABM, 2017. - 112 ¢. - URL: https://clck.ru/VWMS86 (mara
obpamenns: 19.06.2025). - Pexum AOCTyna: ans aBTOpH3. mons3osareneit 95 CII6BIYBM. —
TexcT: snexTpoHHLIL.

6.2. JIureparypa Ajia caMocTosTeIbLHOM paéoThI

1. AvanuTrdeckas xumus : yue6.-MeToz. mocobue s cryn. 1 xypca ®BM, BCD, B3K, BEPuA
/ cocr. T. II. JIynxo [u ap.]; CIIGTABM. - CII6. Wsp-o CIIGI'ABM, 2016. - 39 ¢. -
Komugectpo — 200.
2. AnanuTrdeckas XUMHS ; Y9eGHO-METOUYecKoe TOCOGHe s crynentos I kypca ®BM, BCD,
B3K, BBPuA / cocr. T. I1. JIyuko [u ap.]; CIIGTABM. - Canxr-IletepGypr :CIIGIABM, 2016. -
39¢.- URL: https://clck.ri/R6xPh (nara obpawmenus: 19.06.2025). - Pexxum mocryna: s
aBTopu3. monmk3oparenei b CIIGI'YBM. — Tekct: a1eKTpoHHBIH

7. HIEPEYEHb OCHOBHOM U IONOJIHUTEJIbHOM JINTEPATYPBI,
HEOBXOAUMOM IS OCBOEHUS JUCIHTAILIMHBI
a) OCHOBHAs JIUTepaTypa:

1. Henamesa, JI. B. AnanuTaueckas xuMus yuebnux / JI. B. Henamesa, T. T.
IOmuna. - Pocroe-aa-Jlony : ®ennxc, 2022. - 300 c. (Cpennee mepunurckoe o6pasoBaHue) -
ISBN 978-5-222-38568-5. - Tekcr : snekTpoHusi // OBC "KoncynsranT crynesTa” : [caitT]. -
URL : https://www.studentlibrary.ru/book/ISBN9785222385685.html (mara obpamenus:
19.06.2025). - Pexxum ocTyna : Ho mMoIIHCKe.

0) nomosiHUTELHAS IMTEpaTYpa:

1. OleenskoB, A. B. Heopranuueckas xumms y4ebnuk / A. B. IllesenskoB, A. A.
Aposnos, M. E. Tamm; nox pex. A. B. lllesenskosa. - Mocksa : JIaGoparopus 3nanmii, 2021. -
591 c. - ISBN 978-5-00101-937-4. Pexxum JocTyma:
https://www.studentlibrary.ru/book/ISBN9785001019374 html - Texcr : anexTpoHHsI // DBC
"Koncynerant crynenta” (Jata nocryna: 19.06.2025.)

8. IEPEYEHB PECYPCOB I/IH<I)OPMAIII/IOHHO-TEJIEKOMMYHI/IKAIII/IOHHOFI
CETU «<MHTEPHET», HEOBXOVMBbIX AJIA OCBOEHUSI TUCITUTIIINHEI
Jisl HOATOTOBKM K HPAKTHYECKHM 3aHATHSM M BBIIOIHEHHS CaMOCTOATENTBHOM paGoTEI
CTYZNCHTBI MOTYT HCTIONB30BATh Cleayromue HTepHeT-pecypesr:
1. https://meduniver.com — Meaununckmit HHGOPMAITHOHHEIH CaT.

2. http://vanat.cvm.umn.edu — Heopraunueckas u aHammTHYECKasS XUMUS YHUBEPCHTET
MiuHHecoTa

JNEKTPOHHO-0MBIHOTETHBIE CHCTEMBI:

IEC «CITEI'YBMy»

OBC «KOHCVIBTAHT CTY/IEHTaY

Crupasouno-npaBoBas cucteMa «KoncynstantILrocy
YuusepcuTerckas uudGopmalmonnas cucteMa «POCCUSy
IonnorekcroBas 6asa naraex POLPRED.COM

Hayunas anexrponnas 6ubmnoreka ELIBRARY.RU
Poccwmiickas gayunas CeTb

OneKTpPOHHO-0ubaMoTeuHas cucrema [Qlib

PN A LD~




9. basa JIaHHBIX Mes/1yHAPOIHEIX HHIEKCOR HAYUHOTO uuTHpoBanus Web of Science

10. TTonuorexcroBas MOXIHCIUIIMHAPHAA 0a3a JAHHBIX [0 CEIbCKOXO3SHCTBEHHBIM K
dkoyormeckuM Haykam ProQuest AGRICULTURAL AND ENVIRONMENTAL SCIENCE
DATABASE

11. DnexTponHsle KHHUTH H3aTenbCTBa «IIpocnext Haykm»
http://prospektnauki.ru/ebooks/

12. Komnexmus «Cenbckoe  X03sHcTBO. Berepunapus» m3gatenscrea «KBanpo»
http.//www.iprbookshop.ru/586.html

9. METOAUYECKME YKA3AHWUS JJISI OBYYAIOIIIUXCA TI0 OCBOEHUIO
JAUCIHUITIIAHDBI
Meromugeckue pekoMeHmanMu IS CTYZEHTOB — 3TO KOMIUIEKC PEKOMEHIaMi |
PasBACHEHHH, NO3BOMIOIMX CTYACHTY ONTHMANBHEIM 06paszoMm OPraHM30BaTh IPOIECC
H3YYCHHS TaHHOM JUCIMILINHEL
Conepxanue METOIUYECKUX PEKOMEHJALMH, KaK IIPaBMJIO, MOXKET BKJIFOYATE:

* CoBeTH IO IIAHHPOBAHMIO M OPraHW3ALKH BPEMCHH, HEOOXOMMMOTO Ha H3ydYeHHE
AUCIMIUTAREL.  ONHCaHHe MOCNENOBATENEHOCTH NEHCTBHMA CTyAeHTa, MK «CIeHapHit
H3Y4EHUS JUCIMILIMHED.

VTpeHHEe BpeMs SBISETCS CAMBIM ITOAOTBOPHEM MUl y4e6HOH paboTsl (¢ 8-14 wacor),
3aTeM mnocneobenennoe Bpems (c16-19 gacos) u BeucpHee BpeMa (¢ 20-24 wacos). Camblii
TPYMHBI MaTepuanl PEKOMEHIYETCs K M3YUeHHIO B HAYale KAMIoOro BPEMEHHOTO HHTEpBANa
nocne orapixa. Yepes 1.5 yaca paboTH HeoGXomuM nepepes (10-15 MuHyT), uepes 4 yaca
paGoOTEI IepephIB JOJDKEH cocTaBITs 1 yac. UacThro HAYYHOHM OpraHH3alM{ TPYJa SBIACTCH
OBIIANCHUE TEXHHKOH YMCTBEHHOTO Tpyaa. B HopMe cTyleHT momkeH yaeaaTs y4enuio oxoio 10
9acoB B JIeHb (6 4acoB B By3e, 4 yaca — 10Ma).

* PexoMeHnamuu 1o moAroToBKe K MPaKTHYECKUM 3aHATHIM
IlpakTHyecKkue (CEeMHUHAPCKHE) 3aHSTHS COCTABIISIOT BaXXHYIO 4acTh NPo(eCcCHOHATBHOM

IIOATOTOBKH CTyAeHTOB. OCHOBHAA IIENIb IPOBEAECHMS IPAKTHIECKHX (ceMUHApPCKUX) 3aHATHIA -
(opMHEpOBaHHE Y CTYNEHTOB aHANTHTHYECKOTO, TBOPYECKOTO MBIIIICHUA ITyTEM NPHOGPETeHHA
IIPAKTHYECKUX HABBIKOB. Tak e IPaKTHYSCKHE 3aHATHA MPOBONITCS C UEbIO yriryOlleHus u
3aKPEIUICHHA 3HAHMH, MONYYEHHBIX HA JICKIUSX M B HPOIECCE CAMOCTOSTEIBHOM paboTEI Haj
HOPMAaTHBHBIMH JOKyMEHTaMH, y4eOHOH W HaydHoit muTeparypoit. IIpH mOATOTOBKE K
TIPAKTAIECKOMY 3aHATHIO INA CTYNCHTOB HEOOXOAMMO H3YUMTH MM IOBTOPHTH TEOPETHUECKHUIL
MarepHal 110 3aJaHHOH TeMe.

IIpy MOATOTOBKE K IPAKTHYECKOMY 3aHSTHIO CTyZICHTYy PEKOMEHYETCS IPUAEPKUBATHCS
CIIEIYIOLIETO ANTOPUTMA;

1) 03HAaKOMUTECS C IIAHOM IPEACTOSAIIErO 3aHATHSE

2) mpopaGoTaThb NHTEpaTYpHblE MCTOYHHKH, KOTOPHE OBUIH PEKOMEHIOBaHBI, H
O3HAKOMHTBCS C BEOAHBIMHU 3aMEYaHHAMH K COOTBETCTBYIOLIMM pasfieiiaM.

Meromnieckue ykasaHus k NpaKTHUECKHM (CeMMHApCKHM) 3aHATHAM IO JUCLMIUIHHE
Hapsny ¢ paboueil IporpaMmoit i rpaduKoM y4eGHOTO MPOLECca OTHOCATCS K METOJAUIECKHM
AOKYMEHTaM, OLPENCIITIOMIUM yPOBEHE OPTaHH3ALMK | Ka9eCTBa 00pa3oBaTebHOIO MPoLecea.

Conep:xanue mpaKTHYeCKUX (CEMUHAPCKUX) 3aHSATHEL ¢uxcupyercs B paGounx yueGHBIX
TIPOrpaMMax TUCHHILIMH B pasfenax «lIepeyeHs TeM MpaKTHYECKUX (CeMHHAPCKUX) 3aHATHILY.

Baxuneitmeit cocrapnmomeit o6oit (OpMEI IPaKTHYECKUX 3aHATHIA SBISIOTCS 3a/IAHH.
OCHOBa B 3a7aHMH - PUMep, KOTOPHIH Pa3BUPaeTcs ¢ MO3MIHiA TCOPHH, Pa3BUTON B JIEKIMH.
Kax npasuiio, ocHOBHOe BHHMaHME yaenseTcs (OpMHPOBAHHIIO KOHKPETHEIX YMEHHI, HABEIKOE,
UT0 M OUPENENACT COACPKAHME NEATENHHOCTH CTYJEHTOB - pellleHue 3ajad, JabopaTopHEIE
paboThI, yTouHEHHEe KaTeropuil  MOHATHH HAyKH, SBASIONEXCS IPENIOCBUTKOM MPaBHIBHOTO
MBILUICHYS B PEYH.

IpakTiyeckue (CeMHHAPCKUE) 3aHATHS BHIIONHSIOT CIIEAYIOLIHE 3a1aYK:



- CTAMYIHMPYIOT PEryldpHOE H3yYCHHE pPEKOMEHIyeMOM JHTEpAaTypHl, a TaKKe
BHAMATENILHOE OTHOIIEHHE K JIEKIIMOHHOMY KYpCY;

- SaKpelULiIoT 3HAHHUS, TONYYCHHBIE B MPONECCEe JEKIHOHHOTO OOy4eHUs wu
CaMOCTOATENBHOM paboThl Hajl TUTEPATYPOiL;

- pacmupsIOT 00BEM NPodheCCHOHATEHO 3HAYAMEBIX 3HAHUH, YMEHUI, HaBBIKOB;

- IO3BOJBIOT IPOBEPUTD MPABHIIBHOCTS paHee MOTyYEHHBIX 3HAHHIA;

- IPUBHBAIOT HABBIKM CAMOCTOATENBHOTO MBIIIEHHAS, YCTHOTO BEICTYILICHHUL,

- CIIOCOBCTBYIOT CBOGOIHOMY OIEPHPOBAHHIO TEPMHHOJIOTHEH;

- TPCROCTABJIOT MPCHOAABATENIO0 BO3MOXHOCTH CHCTEMATHYECKH KOHTPONHPOBATE
YPOBEHb CaMOCTOATENBHOM paboTHI CTyIEHTOB.

Mertonuueckre ykasaHust K IIpakTHYECKHM (CeMMHAPCKUM) 3aHATHAM II0 JHCUHIUIAHE
AOJDKHEI OBITH OPHUEHTHPOBAHBI HA COBPEMEHHBIC YCIOBHS XO3SHCTBOBAHHS, NEHCTBYIOIHE
HOpDMaTHBHBIC NOKYMEHTBHI, IEPEIOBbIE TEXHONOTHH, HAa IIOCTENHHE IOCTHXECHHS HayKH,
TCXHUKH M NPaKTHKH, Ha COBDEMEHHEIC NIPEACTAaBIEHUS O TEX HIIH MHBIX SBJIEHHSAX, H3ydaeMoil
JEeHCTBHTEIHLHOCTH.

* Pexomennanuu no paGote ¢ uTEpaTypoii.

PaboTa ¢ muTeparypoil BaxHEIH 5Tall CaMOCTOATEIBHOMN paboTH CTy/IEHTa IO OCBOCHHIO
IPEIMETA, CHOCOGCTBYIOMMI HE TONBKO 3aKpEIICHHIO 3HAHMMH, HO U pacIMpeHnIo Kpyro3opa,
YMCTBEHHBIX CIOCOOHOCTEH, IAMATH, YMEHHIO MEICIHTH, H31araTh H IIOATBEPXKAATh CBOH
THIOTE3Bl W mjeH. KpoMme TOro, pa3sBHBAIOTCS HABBIKHM HAyTHO-MCCIENOBATEIHCKOI paboTEI,
HEOOXONMMEIE B MaNbHeIuel mpodecCHOHATBHOM qeSTeTbHOCTH.

llprcTynas X WM3y4eHHIO JHMTEpaTypsl 1O TeMe, HEOOXOMHMO COCTABIIATE KOHCIIEKTEL,
BBIMCKH, 3aMCTKH. KOHCIEKTHPOBaTh B 00S3aTeNbHOM MOpSAKE CIEyeT TPYABL TEOPETHKOB,
KOTOPBIC IO3BOJIIIOT OCMBICIHTE TEOPETHYECKHH OasHC MCCIENOBaHMS. B OCTAILHOM MOYKHO
OTPaHMIMTBCHA BHIMHCKAMH M3 H3YYCHHBIX HCTOYHHMKOB. Bce BBINMCKH, IMTATH 06S3aTelbHO
AOJLKHBI IMETh TOUHBIA «OOpATHBIH anpecy (aBTOp, Ha3BaHue PaGOTE, TOJ U3LAHUS, CTpaHHLla ¥
T.1.). XKenaTeIpHO HaIMCATh COKPAIEHHOE HA3BAHKE BOIIPOCA, K KOTOPOMY OTHOCHTCS BEINHCKA
wm uutara. Kpome Toro, HeoGXOmMMO HAaydMTBCS Cpasy e COCTaBIIATH KapTOTeKy
CICHUATEHOM MTEpaTyphl W MyOMMKAIMH HCTOYHMKOB, KK IHIPE/II0KEHHBIX IIpENoIaBaTelieM,
Tak W BBIABICHHBIX CAMOCTOATENBHO, a Takke oOpaTMTbCs K GHOTHOrpaduYecKuM
CHpaBOYHUKAaM, JIETONMCH >KYPHAIBHBIX CTaTel, KHIDKHOM JIeTOmHCH, pedepaTHBHBM
XypHanaM. IIpu sToM myONHKAIMM HCTOYHMKOB (CTAaTel, HA3BAHMS KHHUT H T.1.) MHACATh Ha
OTACTBHBIX  KApTOUKaX,  3alONHATE  KOTOPHIE  HEOOXOZMMO  COINIACHO  IPaBHIIAM
bubnuorpapudgeckoro onucanus (paMHUINSL, HHMIHATEL aBTOpa, Ha3BaHHEe paboTEHL. Mecto
H3MaHud, W3NATENBCTBO, TON H3JaHHs, KOJIMYECTBO CTPAHHN, a MJIA JKYPHAJIBHBIX CTAaTeH —
Ha3BAHME SKypHaNa, TOX M3[aHus, HOMepa cTpaHun). Ha kaxmoit kaprouke menmecooGpasHo
(DHKCHPOBATH MBICIIb ABTOPA KHHTH MM (aKT M3 3TOM KHHIH THUIb 11O OJHOMY KOHKPETHOMY
Bonpocy. Eciu B paboTe, naxe B ToM e ab3ane wim bpase, cogepxxarcs eme CyxICHHS WK
(haxTEI O APYTOMy BOLPOCY, TO HX CEAYET BBUIMCHIBATH HA OTICILHYIO KapTouky. M3noxeHue
ROIDKHO OBITE CXKATBIM, TOYHBIM, 63 CyOheKTUBHBIX oneHoK. Ha 00OPOTHO# CTOPOHE KApTOYKH
MOHO JIeNiaTh COOCTBEHHBIE 3aMETKH O IAHHOI KHHTE HJIH CTATBE, €e CONEPXaHUH, CTPYKTYpE,
0 TOM, Ha KaKMX HCTOYHMKAX OHA HAIIMCAHA U IIp.

* PaspscHenus mo moBogy paGoThl ¢ KOHTPOJBHO-TECTOBEIMH MaTepHalaMy 1o Kypcy,
PEKOMEHAIHH 110 BHIOIHECHHIO JOMAITHUX 3a/1aHHii.

Tectuposanme - at0 mpoBepka, KOTOpas MO3BOIAET ONIPENENUTE, COOTBETCTBYET JIH
PEAILHOE TIOBCACHHEC NPOrpaMMBL 0XKHJIAE€MOMY, ECIH BBIIONHHT CHEMHATLHO II0A0GPaHHbIA
Habop TecToB. TecT — 3TO BHIIONHEHUE ONPEACNCHHBIX YCIIOBUM U NeiCTBUH, HEOOXOMUMBIX IS
IIpOBepKY paboThl TecTHpyeMoil GyHkuun W e wacri. Ha kaxreiii BOIIPOC IO JAUCHHUILIHAHE
HEO0XO/IIMO TIPABHIIEHO OTBETHTH, BEIOPAB OJIHH BApHAHT.

10. BOCIIMTATEJ/IbHAA PABOTA
B pamkax peanmzalMH JMCIMIVIMHBI IIPOBOMTCS BOCIHTATEIbHAS pabota s
$OpMHPOBAHHS COBPEMEHHOIO HAYYHOTO MHPOBO33DEHHS H CHCTEMEI GAa30BEIX HEHHOCTeH,



dopMupoBanus u pasBuTHI AyXOBHO-HPABCTBEHHBIX, I'PaXK/IAHCKO-NAaTPHOTHYECKUX IIEHHOCTEH!,
CUCTEMBI SCTETUYECKAX M STHYECKHX 3HAHMM H [IEHHOCTEH, yCTAHOBOK TOJIEPAHTHOT'O CO3HAHHS
B 00lmecTBe, (POPMHPOBAHHUSA Y CTYLEHTOB noTpeGHOCTH K TPYAy Kak IEpBOM >XKM3HEHHOM
HeOoOXOOMMOCTH, BEHICIIEH HNEHHOCTH H LIaBHOMY CIIOCOOY NOCTHKEHHS JKU3HEHHOTO yCHexa,
AT OCO3HAHMUS COMAIPHON 3HAYMMOCTH cBoelt Gy aymeit mpodeccu.

11. IEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT A, UCITIOJIb3YEMBIX 1P
OCYHECTBJIEHUU OBPA3OBATEJBLHOI'O IIPOOECCA

B y4eGHoM mpomecce Mo AUCLMIUIIEE TIPEIYCMOTPEHO HCIIOTb30BAHHE HHGOPMaIMOHHBIX
TEXHOJIOTUii:
v BeJICHME IPAaKTHUECKHX 3aHATHH C HCTIOTh30BAHIEM MYJIbTHMEANA;
MHTCPAKTUBHEIC ~TEXHONOTHH (IPOBEAEHHE [HANOIOB, KOUIEKTHBHOE OGCYIKIeHUE
Pa3sIMIHEIX OJXOMIOB K PEIIEHUIO TOM MM MHOM yae6HO-npodeccnonansHol 3anaun);
v’ B3aMMOJIEHCTBHE ¢ 0GYJAIOIMMECS TIOCPEICTBOM 3JIEKTPOHHOM II0YTEL,
v’ coBMecTHas pa6oTa B DIeKTPOHHOH HH(popManHonHO-06pazosarenbHoi cpene CIIGIYBM:
https://spbguvm.ru/academy/eios/

11.1. TexHoI0THH MCKYCCTBEHHOT0 MHTELIEKTA

J11 NOATOTOBKM K IPAKTHYECKHM 3aHATHSM ¥ BBIIOIHEHHS CAMOCTOSTENLHON paboTeI
CTYACHTBI MOT'YT HCIIOB30BaTh HCKYCCTBECHHBIH HHTEILIEKT.

HckyccTBEeHHEI HHTENIEKT — KOMILIEKC TEXHOMOIHUECKHX peuleHuii, MO3BONAIOIIMIA
MMHTHPOBATh KOTHUTHBHBIE QYHKUMM YenoBeka (BKIIOYas caMOOGydeHre U HOHCK peleHuit 6e3
32paHee 3a/[aHHOTO ANTOPUTMA) M NOJy4aTh IPH BEITOJIHEHMH KOHKDETHBIX 3a1ad pe3y/IbTarThl,
COIIOCTABMMBIC, KaK MHMHHMYM, C PE3yNbTaTaMH HHTEIIEKTYAILHOH NESTENBHOCTH YeIOBEKA.
KoMmnexc — TexHOnOrMYeckux  pemeHmii  BKmOdaeT B cebs “HGOPMAIMOHHO-
KOMMYHHKaIMOHHYIO HH(PACTPYKTypy, HpOrpaMMHOe ofecHedeHne (B TOM HYHCIE METOJIBI
MAIIMHHOTO 00Y4YeHHs), IPOLECChl M CEPBUCH o 06paGoTKe JaHHBIX H MOMCKY pemeHuit (Ykas
Ilpesupenra Poccmiickoit ®enepamuu ot 10 okrsabps 2019 r. Ne 490 «O passurum
HCKYCCTBEHHOT0 HHTeILIeKTa B Poccuiickoit @enepanumy).

JlaHHbId MOAYTs HaleneH Ha (OPMHpPOBaHHE KOMIETEHIHH B cdepe HCKyCcCTBEHHOrO
HHTEIIICKTA, [IO3BOJIIOIIMX BBITYCKHUKAM HCIONIE30BATh M Pa3palaThBaTh OTHENbHBIE METOIbI
H TCXHOJIOTHH C YYaCTHEM HCKYCCTBEHHOTO HHTEIUIEKTa, MO0 BIANETh METOI0IOrHYeCKAMHE
aCIeKTaMH HCIIONB30BAaHUSA H pa3spabOTKH METONOB H TEXHONOTHMH ¢ HCIIONB3OBAHHEM
HCKyCCTBCHHOI'O HHTEIICKTA H YCTICIIHO IIPUMEHATE UX B CBOEH AEATENLHOCTH, BIALETh BCEMH
KOMIOCTCHIMAMY,  CBS3QHHBIMM € PYKOBOJCTBOM  KOMIUIEKCHEIMH  PCIICHHSMH IO
HCIIONE30BAHUMIO M Pa3spabOTKe CHCTEM MCKYCCTBEHHOTO HHTEIUIEKTa, B TakkKe 0OIaJaTh
KBalndukamme#r B cdepe ynpaBneHHms IpoeKTaMH W PYKOBOACTBOM  KOJUIEKTHBOM
pa3paboTIUKOB.

IIpu 3ToM B 4acTH HCHONB30BAHMS CHCTEM HCKYCCTBEHHOTO HHTEILIEKTA obpazoBarenbHas
IporpaMma JI0JDKHa oGecneduBaTs GOPMHMPOBAHHE KOMIETEHIHM IO PELICHHIO TAKHX 3azad,
KaKk IUIAHMPOBAHKE, IIPOTHO3UPOBAHHE M IPUHSATHE PpENICHHN, ABTOMATH3AINA PYTHHHBIX
IIPOM3BONCTBCHHBIX  ONEpani,  MCHONB30BAHME  ABTOHOMHOIO  HHTEIUIEKTYAIBHOIO
00OpYHOBaHHS M POGOTOTEXHUYECKHX KOMILIEKCOB, HHTENEKTYyaIbHBIX CUCTEM YIpaBlIeHHS
JIOTMCTHKOM, MOBHIMEHAE GE30IIACHOCTH COTPY/HUKOB TIPH BHIIONHEHAN IIPOU3BOACTBEHHEIX H
OM3HEC-IPOLIECCOB, MOBHINEHHE  JIOSNBHOCTH H YIOBIECTBOPEHHOCTH  IOTpeOHTENEH,
ONTHMH3AIWs Tpolecca Moxbopa u OOyueHMs KajpOB Ha OCHOBE NPHMEHEHHS METOIOB
MAIMHHOTO ~ 00y4eHHUs, HEHPOCETEBBIX Mogenelf M METOLOB, CKBO3HBIX 1 (poBBIX
CYOTEXHOJOTHI MCKYCCTBEHHOIO HHTEIUIEKTA H JIp.

B gacTi pa3pabOTKH CHCTEM HCKYCCTBEHHOIO MHTEIITEKTA o6pa3oBaTelibHasd IporpaMMa
RomkHa obecreynBaTs (HOPMUPOBAHHE KOMIETEHUHMN B 06IaCTIX pa3paboTKH ¥ TporpaMMHOM
peajli3alin allrOpUTMOB; HCCIENOBAaHHHA JITOPUTMOB H MaTEMaTHYECKUX METOOB; pa3paboTKu
IPOTPAMMHBIX U TEXHOJOTHYECKMX PEINCHHH; METONOB M TeXHONOTHH cGopa, XpaHeHHs H



06paGoTKM [JaHHBIX; pa3pabOTKM  CNEUHATH3MPOBAHHOrO  aNIapaTHOTOo obecrieyeHus;
HOJrOTOBKH KBAJH(UIMPOBAHHBIX KalpoB B 00NACTH MCKYCCTBEHHOIO HMHTEIUICKTA HA OCHOBC
METOJIOB MAIIHHHOTO OOYUeHHMs, HEHpOCETEBBIX MOJENEH M METONOB, CKBO3HBIX LH(POBBIX
CyOTeXHONOTHii HCKYCCTBEHHOIO MHTEJUICKTa U JIp.

TexXHONTOTHH MCKYCCTBEHHOTO MHTEIEKTa HCIONB3YIOTCS Ha 3Tale H3JIOXKEHHA HOBOTO
COJlepXKaHUsA 1O TEME U ero 3aKpeIUICHHA Uepe3 CHCTeMy NpoOJieMHBIX BOIIPOCOB IO TEME,
JOTIOHUTENFHEX YTOYHSIOMMX TPO6IEMHEIX BOIPOCOB H BBINOJHEHHE IIPOOIEMHBIX 3a/[aHuH.
JIOTOJIHHATENLHEIM METOMIECKAM IIOIXOOM SBJISETCS MCIONB30BAHUE MOJIENM (IIEPEBEPHYTOC
o6yJeHme», KOra yJyaluecs: CaMOCTOATEIBHO H3ydJaroT TEOPETHISCKHH MaTepyan 10Ma, a Ha
ypOKe IIepeXoiaT K ero o6CyKIeHuo B popmate GnoHTanbHON Gecebl i 3aKPENICHHIO epes
pelIeHne 3a/a4 B MEKpOrpymmax (1o 4-8 4exoBek).

TIpy OpraHM3alyy 3aHATHH MOMYIb «UCKYCCTBEHHBIM HHTEIUIEKT) JIOJDKEH OLITH BIIIOUECH
B K@XJ0€ ITPAKTHYECCKOE 3aHATHE, YTO 3HAYMTEIBHO NOBBICHT MX 3((}EeKTHBHOCTB, 0COOCHHO B
yacTH 00CysXeHHs yIeOHOro MaTepHaia, CaMOCTOSTENBHO OCBOSHHOI0 00ydaromuMes 1oMa ¢
TIOMOIIBI0 HHTEPHET PecypcoB. PekoMeHmyercs, 4ToOB B OOCYXIEHHH TPHHSIN yJacTHE BCE
ofyJaromuecs.

IepeueHs pecypcoB C CETH HHTEPHET:

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

2. Beemenme B  MammHHoe oOyduemme  or  «Bioinformatic  Institute»
https://stepik.org/course/4852/promo
3. Croeumammanugd MamyeHOe oOyd4eHHe W aHaIW3 JaHHbIX OT «Mockosckuii

GU3UKOTEXHUUECKHH

dataanalysis
4. TInardopMa I IpoBeeHus copeBHOBanMit Mo Data Science https://www.kaggle.com

HHCTHTYT»  hitps://ru.coursera.org/specializations/machine-learning-

11.2. IIporpaMMHoOe obecriedeHnE
IlepedeHs JUIEH3HOHHOTO M CBOGOHO PACHIPOCTPAHAEMOT0 POrPAMMHOIO obecHeveHns,
B TOM YHCJI€ 0Te4eCTBEHHOI0 IPOMU3BOACTBA

Ne HasraHue peKOMEHIYEMBIX 110 paszieNnaM H TeMaM JIuueHs3us
n/n NpOrpaMMbl TEXHHYECKHX M KOMIIBIOTEPHBIX
cpencTB o0yueHHs
1 | MS PowerPoint 67580828
2 | LibreOffice ceoboxnoe I10
3 | OC Anst O6pazoBanue 8 AA0.0022.00
4 | ABUC "MAPK-SQL" 02102014155
5 | MS Windows 10 67580828
6 | Cucrema Koncynerantlliroc 503/KJ1
7 | Android OC csobomHoe [10

11. MATEPHAJIBHO-TEXHUYECKAS BA3A, HEOBXOJUMAS JUIA
OCYIIECTBJIEHUS OBPA3OBATEJILHOI'O ITPOLTECCA IO JUCITUILIMHE

HaumeHoBaHHe HaunmeHoBaHue cneNHAIBHBIX OcHAIEHHOCTD CHENHANBHBIX
AUCHHIIIHHBI NoMelIeHNii U HoMenleHHii nis noMeIIe i ¥ noMelennii Ans
(monyas), caMOCTOATENbHOH padoThi caMocTOSTeNbHOMH padoTsl
NPaKTHK B
COOTBETCTBHH €
y4eOHBIM
ILJIaHOM
AnanutHyeckas 104 (196084, r. Canxt-TletepGypr, yn. | Cneyuanusupoéannas mebenv: TapThl,
XUMHSA Yepaurosckas, AoM 5) VYuebHad | cTyibd, yueGHas focka.
ay[UTOpHs Ay TpoBesieHus 3aHaTwit | Haenadwvie  nocobus —u  yuebHvie
CEeMHMHApPCKOTO THIA, TPYNNOBBIX H | mMamepuanel: Ilepuonuyeckad CHCTEMa




HHAUBHIYATBHBIX KOHCYJBTAIMH, | XHMUYECKHX 2JIEMEHTOB
TEKYILEero KOHTpoJiA ¥ npomexyrounolt | JI..Menzneneesa, Tabnuna
aTTeCTallui pPacTBOPHUMOCTH

105 (196084, r. Cankr-IletepOypr, yi.
Yepuurosckas, JoM S5) YuyebHad
ayOuTOpHs JUIS TPOBEJCHHS 3aHATHH

Cneyuanusupoeannan mebenb: TAapTH,
CTYJNBA, y4eOHas focKa.

Haznadnwie  nocobus u  yuebuwie

CEMHHApCKOTO THNA, TPYNIOBHX M | Mamepuanei. llepuonuveckas cHcTeMa

VHAWBUyabHBIX KOHCYNbTAlMH, | XMMHYECKHX 3JIEMCHTOB

TeKyIero KOHTpona u npomexxyrouno# | J.M.MeHnzeneena, Tabnuua

aTTecTalui pacTROPUMOCTH

206 Bonpmoit untanerbli 3a1 (196084, | Creyuanusuposannas mebenv. CTONBI,

r. Cankr-IletepOypr, YA. | CTYBS

Yepuurosckas, foM 5) [lomemenve ms | Texnuveckue  cpedcmeéa  obyuenus:

CaMOCTOATENBHOM paboThI KOMIIBIOTEPBl C TOMKJIIOUEHHEM K CETH
«HMuTepHeT» U JOCTYNOM B
3NIEKTPOHHYIO HH(pOpMaLHOHHO-

00pazoBaTenbHYO cpeay

214 Mangiit unransHeii 3an (196084, r.

Cneuuanusupoeauuaﬂ mebens. CTOJIbI,

Cankt-IlerepOypr, yn. YepHHrosckas, | CTYNES

oM 5) [Tomemenue ans | Texnuueckue  cpeocmea — obyueHus:

CaMOCTOSATENBHOMH paboTHI KOMITBIOTEPB! ¢ MOMIIIOYEHHEM K CETH
«HHTepHET % JOCTYTIOM B
9NIEKTPOHHYIO HH}pOpMaLIIOHHO-
06pa3oBaTeNbHYIO CpeLy

324 Otaen uHpopMauMoHHbIX | Cneyuanusupoeannas mebensb: CTOIB,

texnonmoruit (196084, r. CaHKT- | CTyabd,  CHENMATBHBIA  MHBEHTAph,

IetepOypr, yn. UepHurosckas, AOM 5) | MaTepUalbl M 3anacHble 4acTH JUis

Iomemenne  ans  XpaHeHHs U | IPOGHIAKTHYECKOTO obcmyKuBaHuA

NpOQUIAKTHYECKOr0  OOCITyKHMBaHHUS | TEXHHUECKHX CPEICTB 00yJeHHs

yueOHOro 060pynoBaHHs

Boke Ne 3 CronsdpHas wMacrepekas | Cneyuanusupoéannas mebenb: CTONBI,
(196084, r. Caukr-TlerepOypr, yia. | CTyNbs,  CHEUMAlIbHBIA  HHBEHTApS,
YepHurosckas, oM 5) mMarepuajpl IS TPOQUIAKTHYECKOrO
[MoMelmende s XpaHeHHs M | OOCHYKHBaHHA  CHEIMAIN3MPOBAHHON
npoduiakTHUecKoro  obcayxuBaHuA | MeGenu
yueOHOro ob6opyAoBaHMA
IMpunoxenue 1 Ha 30 1
PaGouyro nmporpamMMy cOCTaBHIIL:
KaHAWJ1aT XUMHUYECKHX HayK, 1
‘fa, {_ K A.H Bapriues
\ |




IIpunoxenue 1

MrHHCTEPCTBO cenbeKoro xo3siicTBa Poccuiickoit Mepepanun
DeepalibHOE TOCYTaPCTBEHHOE GI0KETHOE 06pa30BaTeIBHOE YUPEKICHHE
BEICIIETO 00pa30BaHKs
«Cankr-I]eTepbyprekuit rocy japcTBEHHBIN YHHUBEPCUTET BETEPUHAPHOI
MEULIUHBD)

Kadeapa Heoprannveckoii xumuu u 6uopu3nKn

©OHJ OHEHOYHBIX CPEACTB
TEKYIIero KOHTPOJI/NIPOMEKYTOUHOM aTTecTalun 06y4arommuxcs
npu ocsoennu OITOII BO, peamusyromeit ®I'OC BO
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IHACTIOPT ®OHJIA OHEHOYHBIX CPEICTB

Tabaumna 1
Neo dDopMupyeMbie KonTpoaupyemsie Onenovnoe
KOMIeTeHIHH pa3gensl (TeMbl) CpencTBO
AHCIIRILIMHBI
1. OIIK-2 Crnocober mpumensars | [Ipeamer u 3amaum Konnoksuym,
[IPUHITAIIBI CTPYKTYPHO- | aHATUTUYECKOM XUMHH TECTHI
(byHKIHOHAIBEHOMR OpraHusauH, | XuMudeckoe papHoBecue B | KoiutoksuyM,
2. | HCIONB30BaTh ¢usmonoruyeckye, | reTepOreHHBIX CHCTEMAX TECTHI
3. | IHUTOJOTHYECKHE, 6uoxummaeckue, | KauecTBeHHbIH aHaIN3 Konnoxksuym
4. | 6bnodpusnueckne MeToAB aHANMM3aA JUIS | KonM4ecTBEHHBIH aHATH3, KomtoxkBuym
5. |OHEHKHM H KOPPCKIHMH COCTOSHHUA | OU3MKO-XHUMHUYCCKHE H KommoxBuym

KHUBBIX OOBEKTOB H MOHHTOPHHIa
cpesl X OOHUTaAHMA:

OIIK-2.1 NPUMEHSIET
TIPAHIUIIEI CTPYKTYpHO-
GYHKIMOHANGHON OpraHuM3alMi A
H3y4eHUSA OMOJOTHYECKHX OOBLEKTOB M
OIIEHKH COCTOSIHUS JKHBBIX CHCTEM

OIIK-2.2 HCIIONIB3YET
¢u3HONOrHYecKHe, UHTOJOTHUYECKHUE,
dnoxmMudeckue, 6uodusugeckue

METOJBl aHaIW3a I MOHMTOPHHTA H
KOPPEKIIUN CpelOsl OOMTAHHS >XHUBBIX
00BEKTOB

OIIK-6. Crnocoben
HCIONB30BaTh B NPodecCHOHATBHOM
JNEATETbHOCTH  OCHOBHEIE  3aKOHBI
Gu3pKy, XUMHH, HayK O 3eMiue M
6uonorumy, IPUMEHSTh METOJIBI
MaTeMaTHYECKOTO aHanu3a U
MOJETUPOBAHUSA, TEOPETHYECKUX M
SKCHEPUMEHTAIGHBIX — HCCIIEN0BaHMUM,
nprobpeTars HOBBIE MaTeMaTHUCCKHE
U ©CTCCTBCHHOHAyYHBIC  3HAHHA,
HCTIONB3YS COBpPEMEHHEIE
obpasoBarenbHbIe H HHYOPMAIMOHHEIE
TEXHOJIOTHH;

OIIK-6.1 Ucnonesyer B
npodeccrHoHANBHOM JIeATENHHOCTH
OCHOBHBHIE 3aKOHBI (H3UKH, XHUMHH,
HayK 0 3emJie H OHOIOTHH

OIIK-6.2 TlpumenHsier MeTOIBI
MaTeMAaTHIECKOTO aHay3a u
MOJICIMPOBAHUS, TEOPETHUESCKUX H
9KCIIEPAMEHTAIIBHBIX UCCIEHOBAHUN

OIIK-6.3 crocobeH
npuoOpeTaTh HOBBIE MaTeMaTHUECKHE
H  eCTECTBEHHOHAY4YHHIC  3HAaHUA,
HCTONB3Ys COBpEMEHHBIE
obpa3oBarebHBIE H HHOOPMAIHOHHBIE

(busnueckue
(MHCTpYMEHTANBHEIE)
METOABI aHANIN3A.




TEXHOJIOTHHN

OIIK-8 Cnocoben
HCIOJIB30BaTh METOJIBI cbopa,
006paboTku, CHCTEMATH3AITHI H
NpENCTaBICHUS IOJIEBOM H
nabopaTopHOM uHbOopMaIyH,
OPUMEHATE  HAaBHIKA  pabOTBI €
COBpPEMEHHBIM obopyIoBaHUEM,
aHaJM3HPOBATh TIOTyIeHHbIe
Pe3ybTATEL

OIIK-8.1 Hcmonssyer MeTombl
c6opa, 00paboTKM, CHCTEMATU3ALMU U

NpeACTaBJICHHA

nabopaTopHOi HHPOopMAIIK

OIIK-8.2 IIpumeHseT HaBBIKH
paboTel c
o6opytoBaHHEM
MIOJIyYCHHBIE Pe3yIbLTATHI

" aHAITU3UPOBATH

TOJIeBOH u

COBPEMEHHBIM

IIpuMepHEIii epedeHb 0OIIECHOYHBIX CPEICTB

Tabauma 2
Ne Haumenoranue Kpatkas xapaxkTreprucTHKa OIEHOYHOTrO IIpencrasnenue
OIICHOYHOT'O cpeacTBa OIIEHOYHOTO CPENCTBA
cpeAcTBa B honxe
1. CpencTBo KOHTpOISI YCBOCHHS YIeOHOTO
MaTepHaia TEMBI, pa3JieNia Wi pa3felioB Bompock! o
JUCIUILIAHEL, OpraHH30BaHHOE Kak yueOHoe TeMam/pa3aenam
Komnoksuym 3aHATHE B BHIC coOecefoBaHUS JACTATUIAHE]
IIpenojaBaTens ¢ 00yJaromuMHCs
2. Cucrema cTaHIapTU3HPOBAHHEIX 3aIaHHUH,
MO3BOJIAIONIAas AaBTOMaTH3UPOBATE ®oHA TECTOBBIX
Tect Iponeaypy 3a/jaHui
M3MEpEHHS YPOBHS 3HaHMIt 1 yMEHUH
obyyarormerocs
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3. IEPEYEHb KOHTPOJILHBIX 3AI[A§’HI/II71 1 NHBIX MATEPHUAJIOB,
HEOBXOJINMBIX JIUISI OEHKU 3HAHWI, YMEHHH, HABBIKOB U OITBLITA
JAEATEJBHOCTH

3.1. TunoBble 3a1aHUA 118 TEKYIIEro KOHTPOJIM VCIeBAEMOCTH

3.1.1. Bompocs! 17151 KOJLUIOKBHYMA

Bonpocwi 0ns oyenxu xomnemenyuu:

OIIK-2 Crocofen NpUMEHSTh NPHHIMIEL CTPYKTYPHO-(YHKITHOHATHHON OpraHH3aluH,
MCIONB30BATh (PU3HONOTUIECKHE, IUTONOTHYCCKUE, OHOXUMUIYECKHE, GHOMDH3NUECKHe METONEI
aHanusa Jjisg OUCHKH M KOPPEKIUH COCTOAHHSA JKHBBIX OOBEKTOB M MOHHTOPHMHIA CPENBI MX
oOuTaHus:

OIK-2.1 npuMeHseT NPHHIMIEI CTPYKTYPHO-(QYHKIIMOHATBHON OpPTaHM3AMHH UL
U3y4eHUs OHOIOTHIECKHX 00BEKTOB U OLIEHKH COCTOSHHUS XKHBBIX CHCTEM

ITo pazgeny: «IIpegMer H 331298 AHANATHYECKOH XAMUM»:

1. Coneprxanmue, IIeIK | 3a/1a4l aHATHTHYECKOH XHUMHH.
2. Hcropus pa3BUTHA aHATMTHYECKOH XUMHUH.
3. CospeMmeHHas knaccuduKaIusa METOAOB aHATH3A.

OIIK-2.2 HCIIONB3yeT  (U3HOJIOTHUYCCKHE, OUTOJIOTUYCCKHE, OHOXMMHYECKHE,
buodusudeckue METOAB! aHANM3a UL MOHUTOPMHIA M KOPPEKIIMH CPEHBb OOHTAHHS JKHBBIX
00BEKTOB

ITo paspeny: «XuMH4eckoe paBHOBECHE B FeTEPOreHHBIX CHCTEMAX):

1. IIpoussesnienne pacTBOPUMOCTH. Y CIIOBHS 00pPa30BaHKs M PACTBOPEHMS OCAIKOB.
2. Paznenenue, BEIAEICHAE U KOHIIEHTPHPOBAHHKE BEINECTB B XUMHIECKOM aHATH3E.
3. lpuMeneHue XMMHIECKOTO OCAX/ICHUS, HOHHOTO 0OMeHa, SKCTparupoBaHHs H JPYTHX

MCETOJOB PA3ACIICHNA BEIICCTRB.

Bonpocw 0na oyenxu xomnemenyuu

OIIK-6. Cnoco6eH MCIOIB30BaTh B MPO(eCCHOHATHHON AEATEIHOCTH OCHOBHBIE 3aKOHEL
¢uspkm, XuMUA, Hayk 0 3eMiie B GHOJOIHM, IPUMEHATL METOB MaTEMATHYECKOTO aHAIM3a M
MOJEIMPOBAHUS, TCOPETUIECCKMX W 3KCIEPHMEHTANBHBIX HCCIIEIOBAHMUM, IPHOOPETaTs HOBHIE
MaTeMaTHIeCKUe 1 eCTECTBEHHOHAYYHEIE 3HAHHUS, HCHONB3Ysl COBPEMEHHEIE 06pa3oBaTeNbHEIE U
HHGOpMaTHOHHBIE TEXHOJIOTHHY;

OIIK-6.1 Hcnonesyer B mpodeccHOHANBHON ASATENEHOCTH OCHOBHBIE 3aKOHEI (PH3HKH,
XHMMHH, HayK O 3eMie U OHOJIOTHH

Ilo pazneiy: «KadecTBeHHBIH aHAIM3»:
OcHOBHBIE IPUHIUIEI KAYSCTBEHHOTO aHAIIHM34.
Oco0eHHOCTH aHATUTHYECKUX PeaKildii i CIIOCOObI HX BEIOJIHEHHS.
Maxkpo-, MEKpO-, TOyMHKPO- ¥ YIBTPaMUKPOAHAIIH3.
JlaboparopHoe 060pynoBaHAE M TEXHHUKA [TOYMHUKPOAHAIA3A.
CoBpeMeHHBIE THITH KIIacCHMDUKAIMH KATHOHOB AaHHOHOB.
OcHOBHBIE Ka9eCTBEHHBIC PEAKIINH KATHOHOB H aHHOHOB.

SR

OIIK-6.2 IlpumeHseT MeTOAEl MAaTEMAaTHYECKOrO aHAIW3a M MOJENHMPOBAHHS,
TEOPETHYECKHX M SKCIIEPUMEHTANBHBIX HCCIIC{OBAHMIMA

o pazgeny: «KoandecTBeHHBIH AHATIH3»:



Hpe)lMeT U METOABI KOJIMYCCTBCHHOI'O aHAIH3A.
COBpCMGHHaH KJI&CCPI(I)I/II(H.III/IH METOJ0B KOJIHYCCTBCHHOI'O aHaJIi3a.
XUMHUYECKHe MCETOJAbI aHAIN34a.

TodnocTs aHaNATHYECKMX H3MepeHuil. MeTponoruueckas OCHOBa KOHTPOIIS Pe3yIbTaToB
aHaM3a.

el S

5. JIabopaTtopHoe 060py/I0BaHKE B KOJMYECTBEHHOM aHAIIN3E.

6. I'paBumerpuueckuii anamu3. I[loAroToBKa BemmecTBa, BHIOOP BEJIMYMHBI HABECKH.
PacTBOpeHHe aHAIM3UPYEMOTO BellecTBa.

7. VcnoBust ocaxIeHHdA, OGUIBTPOBaHME, BEICYIMIMBAaHUE M IIPOKAJIMBAHHE OCajKa.
I'paBuMeTpuueckuii paxrop. PacuéTh B rpaBUMETPHUECKOM aHAIM3E.

8. O0BEMHDBIE (THTPUMETPHUCCKUEC METOIBI aHAIM3a).

9. [IpUHIMI TUTPUMETPUYCCKIX METOAOB aHauW3a W 00yacTh X npuMeHeHHsA. CrocoObl

IPUTOTOBJICHNS CTaHIaPTHHIX PacCTBOPOB.
10.  BrruucneHue B TUTPHUMETPUM.

OIIK-6.3 cnocober mproOpeTaTs HOBEIE MaTEMaTHIECKHAE M €CTECTBEHHOHAYYHbIC 3HAHNUS,
HCTIONIB3YA COBPEMEHHEIE 00pa30BaTebHbIC M HHPOPMATMOHHEBIE TEXHOJIOTHH

11.  UsmepurenpHas mnocyna, DpuMeHseMas B OOBEMHBIX MeTojax aHamm3a. [IpHHIMIBL
IIPSAMOTO0, KOCBEHHOTO ¥ 00paTHOTO THTPOBAaHHUS.
12.  Meroas! onpeesieHus TOYKH YKBHBAJICHTHOCTH.

13. CyImHOCTH KHCIIOTHO-OCHOBHOTO TUTPOBAHMA.
14. WHaukaTopsl KUCIOTHO-OCHOBHOT'O TUTPOBAHHUSL.
15.  Kpmuerie TutpoBanus. BeiGop HHIUKATOPA.

16. Ilpumepsl WHCHONB30BaHWA KHCIOTHO-OCHOBHOM THUTPHUMETPHH MJIA  OIpPEIeNICHHS
pasNMMYHEIX BEMIECTB.

17. OKHCIHTEIEHO-BOCCTAHOBHTEIIEHOE TUTPOBAHME (PEIOKCUMETPHS).

18.  Hanpasnenue npotekanus OBP.

19.  OxucnuTEeNnEHO-BOCCTAHOBUTENIBHAS aKTHBHOCTH BEIIECTB.

20.  OKHCIMTENBHO-BOCCTAHOBHUTENBHEIC IOTCHIMANEL YpaBHeHHe HepHcra. Bo3moxHOCTS
ucnonp3oBanus OBP A KOJHMYeCTBEHHOTO olpeaeNieHus BemecTB. [IpumMepsl peloKCUMETpHUH:
[EpMaHTaHATOMETPHS, JTUXPOMATOMETPHA, HOXOMETPHA.

21.  HHaMKaTOphl OKCHCIIMTEIHHO-BOCCTAHOBUTENFHOTO TUTPOBaHUS. KpuBhEIe THTPOBAHU.
22.  KoMIIIEKCOHOMETpHYECKOE  TUTPOBAHUE. CymHocTh . MeTofa,  OCOOEHHOCTH
HCIIOJIB3YEMBIX TUTPAHTOB.

23.  XematooOpasyroomue WHAMKATOpEl.. CHOCOOBI  XEIaTOMETPHYECKOr0  THUTPOBAHHA.

Ompenenenue o61meif »KECTKOCTH BOBL.

OIIK-8 Cmocoben wHcmonp3oBath Meroanl cbGopa, 00paboTKH, CHCTEMaTH3alMd U
npeACTaBicHHA MOJEBOM M JaGopaTopHOd WHQoOpMalmy, NPUMEHATh HABBIKM paboOTHI C
COBpEMEHHEIM 000pyIOBaHHEM, aHAJIM3UPOBATh II0Iy4YEHHBIE PE3YIbTATEL

OIIK-8.1 Hcmoms3zyer Meroabl cOopa, oOpaboTkm, cucreMaTH3alHud H IPEACTaBICHHI
HoJIeBoi U TabopaTopHoit HHGOPMaMH ‘

ITo pazneny: «®H3UKO-XHMHUYeCKHe H (PU3HYecKHe (MHCTPYMEHTAJIbBHBLIE) METOXbI
aHATH3A»:
1. 3HaueHHe MHCTPYMEHTAIBHBIX METOJIOB aHANN3a, WX IpenMymecTBo. Knaccudukarms
(U3HKO-XHMHYECKHX H (U3HYECKHX MeTOJOoB aHanmia. ONTHYECKHE METOABI aHAIM3A.
OcHOBHO# 3aKOH cBeTonorIomeHud (3akoH byrepa-Jlambepra-bapa).
2. DOTOKOIOpPUMETPHS.
3. Knaccuukarus MeToI0B.



4. Meron xanmubpoBounoro rpaduxa. OmnpenenceHHe HEKOTOPHIX MOHOM MeTawia (Men,
xene3a 11, mapranna II) B pactBope.

5. CymHocTh cieKTpo¢OTOMETPHUECKOT0 aHAIH3a U 00JIaCTh €ro MPHMEHEHMS.

6. DU3NKO-XMMUYECKUE METOAEI aHATIH3A.

OIIK-8.2 ITpumenseT HaBBIKH paboOTHI C COBPEMEHHBIM 00OPYJIOBAHUEM M aHATH3UPOBATH
IIOJyYCHHBIE Pe3yNIbTaThI

7. Pedpakromerpusa. CymuocTs Merojia, o0lacTh IPUMEHEHHS, aNlaparypa, TPHHIAI
nefcTBHS.
8. Ilorernmomerpuueckuit aHammu3. CymHOCTh MeTOAa, o0061acTe €ro IpPUMEHEHHS,

OpUMEHseMas anmaparypa, WOHCEIEKTHBHBIE 3JIEKTPOJBI, IMOTEHNHOMETphL. IIpuMepsl
UCIIONIH30BaHMSI TOTEHIIHOMETPUH JIJIS OTIpEeNIeNICHUs COAEPKaHMS Pa3IMIHBIX HOHOB B PacTBOPE.
9. Xpomarorpadudeckuii anamm3. Knaccudukamus Mmetonoe xpomarorpadum. XumkoctHas
aacopbIuoOHHas XpoMarorpagus.

10.  PacnpenenurensHas razo-XUIKOCTHAs XpoMarorpadpus.

11.  JKuzgkocTHas pacnpenenuTentHas xpomarorpadus.

12.  PacmnpezenurentHas xpomaTtorpadus Ha Oymare.

3.1.2. TecTnI

Tecmul 0112 OYyeHKU KOMNEMeHYUN.

OIIK-2 CrnocobeH NPHMEHSTH NPHHIMIE CTPYKTYPHO-(PYHKIIMOHAIBHON OpraHM3amvy,
HCIIONB30BaTh (U3HOIOrMYecKye, IUTONOTHYECKHe, OnoxuMudeckue, Ouodusnueckue MeTOAb!
aHaIN3a IJI OLCHKH M KOPPEKIHM COCTOSHHS >KHUBBIX OOBEKTOB H MOHUTOPHMHIA CPElbl MX
o0OHTAHMS,

OIIK-2.1 ITuMeHsgeT MPUHIMIIBI CTPYKTYPHO-(OYHKIIMOHAIBHON OpraHu3allii Il H3y4eHHs
OHOIOrHYECKHX OOBEKTOB M OIEHKH COCTOSHHS XKHBEIX CHCTEM.
OIIK-2.2 Hcnone3yet dbu3HoIOTNIEeCKHE, IUTOJIOTHUECKHE, OMOXUMHYECKHE,

Orodu3MUecKrHe METONBI aHANKW3a JUIT MOHHTOPHHIa W KOPPEKIHUH Cpejbl OOHTaHHS >XKUBBIX
00BEKTOB.

3AJAHUA 3AKPBITOI'O THUITA

3aganns KOMﬁHHﬂpOBaHHOI‘O THIIA € BblﬁOpOM OJHOIr0 BCPHOI'0 OTBETA U3 NPECAJIOKECHHbIX

BapHaHTOB
OIIK-2.1 [TuMeHseT NPUHIMILI CTPYKTYPHO-(QYHKIIMOHATBHONR OpraHU3aliHH JUIA
U3yueHHS OHONIOrMYeCKHX OOBEKTOB M OIIEHKH COCTOSHMS )XHBBIX CHCTEM.

3amanme 1.

Hpouumaiime 3a0anue u 6vibepume nNPaUILHbII OMGEM.

Kakoe KBaHTOBOE WYHCIIO XapaKTepu3yeT HalpaBICHHEC OJJIEKTPOHHOTO o00laka B
HPOCTPaHCTBE?

Dn 2)1

I m 4) mg

3anunmte 1mudpy, 1oJ KOTOPOU yKa3aH BEpHBIA OTBET
Otser: 3

3ananue 2.



IIpoyumaiime 3a0anue u gvibepume NPAsUNLHBLE Omeem.

ATOMBI KaKOTO D3JIEMEHTa KMCIOT OSJIEKTPOHHYIO KOH(UIYpalldiO0 BHEUIHETO CIOS:
4524p57?

1) 35Br 2)'N

3) ¥As 4) PV

3anumurte qudpy, MOA KOTOPOii yKa3aH BEPHEI OTBET
OTseT: 3

3aganne 3.

Ilpouumaiime 3a0anue u euibepume NpasUNbHLIL Omeem.
Kaxyro o6myro popmynny umeer ocHoBaHue?

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

3) BmOn 4) Mex(AC)y

3anumuTe MUQpPy, M0 KOTOPOH yKa3aH BEpHBIH OTBET
O1tger: 1

3ananun KOMGI’IHHPOB&HHOFO THIIA € BI»IﬁOpOM HECKOJLBKHNX BEPHLIX 0TBETOB H3
NpeaI0KCHHBIX BADHAHTOB

3aganne 4.
Ilpouumaiime 3a0anue, evibepume npaguivbHbie OMEEMbl.
Kaxue w3 KCTIOT SBISIOTCH IBYXOCHOBHBIMU ?

1) H3POs 2) HB;

3) HNO; 4) HoCOs

3anummTe UG PEL, 01 KOTOPEIMH YKa3aHbI BEPHEIC OTBETHI
OTgeT: 14

3aganue 5.

Ilpoyumaiime 3a0anue, gvibepume npagulvHvle OMEeMei.
Kaxue u3 cnenyromux BelecTB pacTBOPSIOTCS B BOAE?

1) AgBr 2) Cu(OH)2
3) Zn(NO3)2 4) HgCl»
3anumuTe nUQpPEL, oA KOTOPBIMH YKa3aHbl BEPHBIC OTBETHI
Ortger: 34
OIIK-2.2 Hcnone3yet duznonoruieckue, [IATOJIOIMYECKHE, OMOXUMWIYECKHE,

Ouodu3muecKkue METOJBI aHANW3a A MOHHUTOPHHra W KOPPEKIMHM CpeJbl OOMTaHHS MXHBBIX
00BLEeKTOB.
3aaHuA 3AKPHITOr0 THIA HA YCTAHOBJIEHHE COOTBETCTBHS

3ananue 6.
Ipoyumaiime 3a0anue u ycmanoeume coomeemcmeue.
YcTaHOBHTE COOTBETCTBHE MEXKAY BUAOM THTPOBAHUA U €70 IIPHUHIUIIOM

Bun Hpuaumn

A Kucnorro-ocHOBHOE 1 O6pa3zoBaHue OKpalIECHEIX
KOOP/IMHAIIMOHHBIX COEANHEHHUI

b OKHCIUATENBHO-BOCCTAHOBUTEIBHOE p OOMeHHEBIE peakIuy KUCIOT ¢
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OCHOBaHHUAMH
B KommnnexconomeTpugeckoe 3 Ocax/ieHre aHaJIuTa TUTPAHTOM
r MoresmmomMeTpuyeckoe 4 Ilepenoc 3neKTpOHOB MEXIY
BEIECTBAMHU
5 W3MeHeHHE 37EKTPOXHMMUYECKOTO
IIOTEHIHaNa

3anumuTe B TabIUIy BRIOpPaHHBIE UG PEI IO COOTBETCTBYIOIIUMH OYKBaMH.

A b B

r

Otger: A2B4BI1I'5

3amanue 7.

Hpouumaﬁme 3a0arnue u ycmanoeume coomeemcmeue.
VCTaHOBHTE COOTBETCTBHE MCXKAY THTpaHTOM-aHAJIUTOM H OXMIacMOH TOYKOM

9KBHBAJIEHTHOCTH

TaTpanT-anaant T

A CUJBH. K-Ta + CHJIBH. OCH-€ 1 pH>7

b cnab. K-Ta + CHJIBH. OCH-€ 2 pH=7

B CHJIBbH. K-Ta + cJ1a0. OCH-¢ 3 HEOoIpelenuma
r ciab. x-Ta + cnab. ocH-€ 4 pH<7

3anummuTe B TabnuIly BHIOpaHHBIE HHA(BPEL HOA COOTBETCTBYIOMUAME OyKBaMH.

A b B

r

Orteet: A2B1B41°3

3ananue 8.

Ipovwumaiime 3a0anue u ycmanogume coomeemcmeue.
VCTaHOBHTE COOTBETCTBUE MEXKAY TUTPAHTOM M BHJOM PENOKCUMETPHUH

Turpanr

Bun penoxcumerpuu
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A KMnO4 1 Hutpuromerpus
12 2 Tlepmanranaromerpus
B KBrO3 3 Hopomerpus
r NaNO2 4 Bpomaromerpus
3anumure B TabIUIy BHIOpaHHBIE MU(PEI [T COOTBETCTBYIOIHUMH OYKBaMH.
A b B r
Otset: A2B3B4I'1
3amanue 9.
IIpouumaiime 3a0anue u ycmarnosume coomeemcmeue.
YCTaHOBHUTE COOTBETCTBHE MEXIY pPEaKTHBOM M (POTOMETPHUYECKH OIpEAEIIEMEIM
HOHOM
PeaxTnB ®oToMeTpHIECKH onpee/iaeMblil HOH
A Ponanuy kamus 1 Zn (II)
b Anm3apuH 2 Fe (IIT)
B Jutuson 3 Ni (1)
r Hutnoxapbamar 4 Al (IIT)
3anumuTte B TabmUIy BRIOpaHHbIe TUQPHI IO COOTBETCTBYIOIUME OYKBaMH.
A b B r
Otet: A2B4B1I'3
3apanmue 10.
Ipouumaiime 3a0anue u ycmanosume coomsemcmeue.
VcTaHOBUTE COOTBETCTBHE MEXAY HMOHOM M KadeCTBEHHBIM PEaKTHBOM Ui €ro
oOHapyXeHUS
Honbr PeakTnep
A | Ba* 1 HNO3
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+
b Ag 2 PactBOpuMEIE OCHOBaHUS
B | Fe** 3 (NHa4)2S
r Mn?** 4 HCl
5 H>S04

3anumvre B TabHIly BEIGpaHHbIE [E(PHI IO COOTBETCTRYIOIMME GYKBAMI.
A b B r

Otset: ASB4B21"3

3ananus 3aKPHITOro THOA HA YCTAHOBJICHHE NOCIeK0BATEILHOCTH

3aganue 11.

IIpoyumaiime 3a0anue u ycmanosume nocredo6amenbHOCMb.

Pacnionoxute crenyromue 31eMeHTH B TOPAIKE BO3PACTAHES 3IEKTPOOTPHIIATENHHOCTH

1. Li

2.Ba

3.P

4.Cl

Otgert: 2134

3aganue 12,

Ilpouumaiime 3a0anue u ycmanosume nocne0oéamenvHoOCMy.

Pacnionoxure ciezyromue KMCIOTHBIE OCTATKH B HOPS/IKE BO3PACTAHMSA OKHCIHTEIBHON
CHUIBL

1.CI

2. ClOg

3. ClOs

4. ClOy
Otset: 1432

3anaune 13.

IIpouumaiime 3a0anue u ycmarnosume nocredosamenbHoCms.
Pacrionosxure HaydHBIE OTKPBITHS B XPOHONIOTMYECKOM IIOPSIKE

1. Co3panue ranbBaHHYECKUX SJIEMEHTOB

2. 3aKOH COXpaHeHHUs SHEPTHU

3. OtkprITHE BOmOpOIA

4. MeTo[®! siepHOro pacnaia

OrBer: 3124

3ananue 14.
IIpouumaiime 3a0anue u ycmanosume nocnedo08amenbHOCHb.
Pacrionoxure 37MEMEHTH IO MEpe YBENHYEHHS BAJEHTHBIX 3JIEKTPOHOB HAa BHEIIHEM

JIEKTPOHHOM CJI0C
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1. S**;

2. §*6

3. S*;

4. 80
OtseT: 2431

3aganue 15.

Iipouumaiime 3a0anue u ycmanogume nocnedo8amensHOCb.

Ilpn moMenieHMH COEIMHEHMA XpoMa B KHCIYIO CPeAy PacTBOP IPHOGpEN OpaHKEBYIO
OKpacKy. 3aTeM NpH HEHTpaTM3aluM PACTBOPA M HPOBENCHUH CIIEAYIOLIEH PEaKHUH Oy HIIH
3eneHbl ocanok. IlpunuBaHMEM INENOYH pPaCTBOPUIM OCAHOK M IIONYYMJIM YCTOMUMBBIA
HU3YMPY/JIHBIA paCTBOD. Y KXKHUTE COSAUHEHHS XpOMa B IOPAAKE YIIOMMHAHUS.

1. Cr(OH)3

2. Cr0O4%;

3. Cr07;

4, [Cr(OH)6)*.

OtBeT: 2314

3AJAHUSA OTKPBITOI'O TUIIA

3aganue 16.
IIpouumaiime 3a0anue u datime 060cHo8aHHBLI OMEem
Kak u3MeHHTCS SHTPONHA B PEAKIIHH:
N2(r) + 3Ha(r) < 2NHs(r)
Haiite oObsicHeHWe BamleMy OTBeTYy. bByZeT nM JaHHbI OpoLecc MpOTEKaTh
CaMOIIPOU3BOJIEHO?

OtseTt: B JaHHOH PCaKIIHH SHTPOMIUA CHCTCMBI y'6BIBaeT, T.K. KOJIMYECTBO MOJIEKYJI raza
YMCHBIIACTCA. HpOHSBOI[BHOC IIPOTCKaHNE Nporecca CTaTHCTUICCKHA HE BEPOSITHO.

3ananue 17.

IIpouumaiime 3a0anue u Oatime obocnosannviii omeem.

Yro Takoe ¢urcanan? Kak pukcanar npuMeHsIOT B IIpaKTHKE?

Orer: @uxcaHal — 3TO KOJIMYECTBO BEINECTBA B 3alladHHON CTEKIAHHOM ammyie,
HeoOxomumoe ama mpuroroieHus 1 mM® touno 0,1 B mmm 0,01 ® pacreopa. Kommaectso
BCICCTBA B aMIIylle COOTBETCTBYET OINpPEIECNEHHOMY YHCIY I'paMM-3KBHUBAJICHTOB JAaHHOTO
BEII[ECTBA, 1 IPH PACTBOPEHHH €T0 00pa3yeTcs pacTBOP H3BECTHOH HOPMAILHOCTH.

®uKcaHall IPUMEHAIOT B NPAKTHKE I ORICTPOrO MPHIOTOBJICHHS TOYHBIX PACTBOPOB.
CoznepsxuMoe aMITyJIbl KONHYECTBEHHO IEPEHOCAT B MEPHYIO KONOY H pacTBOp pa36aBisioT
JUCTHJUIMPOBAHHOM BOJIOH, MOBOAA €ro 00BEM 10 METKH.

3ananue 18.

Ilpowumaiime 3a0anue u Oatime 060CHOBANHBIL OMEEM.

Omnummre npasuia 0T00pa HCCeIyeMoit IpoGHL.

Ortger: OOmue npasuna orbopa npod: npoba N0KHA OTOUPATECA B TOM BHE U 00BEME,
KOTOPBIA COOTBETCTBYET METOAMKE MCCIENOBAHUS M JOCTaTOYCH A TPOBEACHHS AaHAIH3A,
npoba JomKHA OBITH COXpaHEHa M JOCTaBleHa B JIAGOPATOPHIO IIPH TAKHX YCIOBHSAX, YTOOBI
COCTaB  MCCIIEAYEMBIX KOMIIOHEHTOB M  CBOHCTBA OCTaBAlUCh HEWU3MEHHBIMH, B
npodecCHOHATBHOR IPaKTHKE 3allONHAETCS CONMPOBOAMTENbHAS AOKYMEHTAIMA, B KOTOPOM
JOJDKHBI GBITH OTPaKEHHI YCIOBHA 0TOOpA.

3amanue 19.
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IIpoyumaiime 3a0anue u datime o6ocHo8aHKBLI OMEem.

Kakyro Maccy rupokcuaa Kaius Hago pacTBOpHTE B 300 MuI BOABI, YTOGH! MOJYYHUTH
15%-ne1it pacTBOp? Kakoe cooTHOmIEHNE BBIpaXaeT YKasaHHAA KOHIEHTpanua?

Ortset: B nporieHTax NpHHATO YKa3EIBATH MACCOBYIO HOJIO, BHIPAXKAIOUIYIO COOTHOIIEHHE
MEXIYy MacCoM paCTBOPEHHOrO BelmecTBa M Maccoi pacTBopa. CoCTaBHB ypaBHEHHE 3TOTO
COOTHOIIEHHS, MTOJIyYUM HEOOXOIMMYIO Maccy THAPOKCHAA - 52,9 .

3aganue 20.

Ipouumaiime mexcm u Oaiime pazeepHymulii 060CHO8AHHBLI OMEem

MoHO 11 onpenenuTh METOAOM HelTpanusaimu Konumaectso: NH4OH, HNO3, K2S03,
NH4NO3, NaOH, H2S04, K2S04? Kakumu paGouvMu pacTBOpaMH CJIE€AYyeT THTPOBATH
PacTBOPHI yKa3aHHBIX BEIIECTB, €CIYM THTPOBAHME BO3MOXKHO?

Otser: Omnpemenuts HNO3 u H2SO4 MOXHO THUTpOBaHMEM IIEJIOYBIO, ONPEIEIHTH
NH4OH u NaOH - tutpoBanmem cunbHO#M kucnoroit. s ompenenenus NH4O0H, K2S03,
K2S04 ucnons3yroT ipyriue METOBL.

OIIK-6 Crnocofen HcnoNMb30BaTh B IPOGECCHOHATBHOM IeATENBHOCTH OCHOBHEBIE 3aKOHEBI
GbHu3MKH, XMMHY, HayK O 3emie U GHONOTHM, IPUMEHATh METOJBI MaTEMATHYECKOTO aHAIIN3A
MOJIENIMPOBAHHS, TEOPETUYESCKUX M SKCIEPHMEHTAIBHBIX HCCIEIOBaHMA, NMPHOOpETaTh HOBEHIE
MaTeMaTHYECKUE U €CTECCTBEHHOHAYYHBIEe 3HAHHS, HCIIONB3Ys COBpEMEHHBIE 00pa30OBaTENbHBIE H
HHPOPMaNMOHHBIE TEXHOJIOTHH

OIIK-6.1 Hcnone3yeT B npodecCHOHATBHON NeSTENFHOCTH OCHOBHEIE 3aKOHBI (DU3MKH,
XUMHH, HayK 0 3eMIle U OHOJIOTHH.

OIIK-6.2 IlpuMeHseT MeTOABl  MaTEMaTHYECKOTO  aHajdW3a HW  MOJCNHpPOBaHH,
TEOPETUYIECKUX U SKCIIEPHMEHTAIBHBIX HCCIEIOBAHUH.

OIIK-6.3 cnocobeH npuobpeTars HOBBIE MATEMATHYECKHE U €CTECTBEHHOHAYYHBIE 3HAHMS,
KCIOJBE3YS COBPEMEHHBIE 00pazoBaTensHble ¥ HHGOPMAIIMOHHEIE TEXHOIOTHH.

3ATAHMA 3AKPBITOT'O THUITA

3apanus KOMﬁI/IHHPOBaHHOI‘O THIIA ¢ BblﬁOpOM OQHOI'0 BEPHOI'O OTBETA H3 NMPEAJTOKCHHBIX
BapuaHToB

OIIK-6.1 Ucnone3yer B mpothecCHOHANBHOM IeITEIFHOCTH OCHOBHBIC 3aKOHBI (H3HKH,
XHUMHUH, HayK 0 3eMJIe i OHOJIOTHH.

3ananue 21.
IIpouumaiime 3a0anue u vibepume npagunvHlii OMEem.
N30TOIBI XMMUYECKOTO JIIEMEHTA OTJIMIAIOTCS IPYT OT APyra:

1) no uncny HEHTPOHOB 3) 1o uucITy 31EKTPOHOB

3) o 4ucIy NPOTOHOB 4) 0 MONIOXKECHHUIO B IEPHOAMYECKOM CHCTEME
3anummuTte 1mudpy, MOx KOTOPOH yKasaH BEpHEIA OTBET

Ortser: 1

3ananue 22.

Ipouumaiime 3a0anue u vibepume NpasuUILHBLI OMEeEM.
PactBopBI Kakux comneil xapakTepHu3yroTcs 3HadeHusMu pH > 77

1) NaBr 2) AgNO3

3) FeCls 4) MgS0s
3anmumure udpy, IO KOTOPO# ykazaH BEpHBIH OTBET
OtBerT: 4
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3apanne 23,
IIpouumaiime 3a0anue u evibepume npaeunvHbili omeem.
Kak o603HauaeTcs noaypoBens, Juis kotoporo n =4 u 1 = 0?

1) 4f 2) 4d

3)4p 4)4s

3anummre nu}py, HOX KOTOPOit yKasaH BepHEIil OTBET
Ortsert: 4

33)131—[1’15[ KOMﬁPIHﬂpOBaHHOI‘O THIIAa ¢ BLIGOpOM HECKOJbLKHX BCPHBIX O0TBETOB M3

NMPENTOKCHHBIX BADHAHTOB

3ananmue 24.
IIpouumaiime 3a0anue, evibepume npagunvHble OMEENbL.
Kakue BemecTBa B MOHHOM ypaBHEHWH CIEAYIOME peakiM{ HHTPATA CBHHIA C

CEPOBOIOPONOM 3alHCHIBAIOTCS B BHJIE MOJIEKYI?

1) H2S 3) Pb(NO3),

2) PbS 4) HNO;

3anumure HAQPEL, IO KOTOPEIMY YKa3aHbl BEPHBIE OTBETHI
Otser: 12

3aganue 25.

IIpowumaiime 3a0anue, svibepume npasunvrvie omeemul.
Kaxumu 13 yKasaHHEIX METOZIOB MOXHO ONPENETHTH COAEPIKAHAE KHUCIIOTHI B PACTBOpPE?

1) Kanopumerpus 2) TutpoBanue
3) I'paBumeTpus 4) IlorernimoMeTpHUs
3anummTe MUQPEL, MOX KOTOPHIMU YKa3aHEI BEPHEIE OTBETEL
Ortsgert: 24
OIIK-6.2 IlpumenseTr  MeETOABI  MaTeMAaTHYECKOTO  aHaNM3a M MOJEIUPOBAHHS,

TCOPECTUUYCCKHX H DKCIIEPUMEHTAIIBHBIX HUCCIICHOBAHHIA.

Ba}l[aHl/Iﬂ 3aKPLITOI0 THIIA HA YCTAHOBJICHUE COOTBETCTBHUSA

3aganue 26.
IIpoyumatime 3a0anue u ycmanosume coomeemcmeue.
VCTaHOBHTE COOTBETCTBHE MEXAY BEINECTBOM U THIIOM €r0 MHAPOIIH3a

BemecTrO Tun ruapoanza

A | Xnopun Kanpuus 1 | He uner

b Docdat amoMuHMIS 2 Ilo xaruony

B Bpomun HaTpus 3 [To anmony

r Cynsdut nutus 4 Ilo xaTnoHy 1 aHHOHY

3anummuTe B TaGNUIy BEIGpaHHEIE UGPEI [0 COOTBETCTBYIOIUMH GYKBAMH.
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Otser: A2B4B1I'3

3ananme 27.

Ilpouumaiime 3a0anue u ycmarnoeume coomsemcmeue.

YCTaHoBATE COOTBETCTBHE MEXAY KOMILIEKCOHOMETPHYECKH ONPENEIICMBIM HOHOM H
crienuHIHEIM UHIUKATOPOM.

KoMIIeKcOHOMETPHIECKH ONpeaeIsieMblii Wnpuxarop
HOH
A Felll 1 Mypekcun
Mgl 2 KcuneHoBbI opakeBEIi
B Call 3 OpHOXPOM YEpHEIi
r Ni III 4 Tpunon-b
5 ITnpoxarexun

3anuinute B TabIUIly BEIOpaHHEIE IMGPEI TOX COOTBETCTBYIOIMMHE OYKBaMH.

A b B r

Otsetr: A2B3BIT5

3ananmue 28.

IIpouumaiime 3a0anue u ycmanoéume coomseemcmeaue.

YCTaHOBATE COOTBETCTBHE MEXIy HOHOM H AHATHTHYECKON TPyNIoOH, KOTOPYIO OH
HIpeaCTaBIsgeT

Hon AHanuTHYECKas IPYNa
A Mapraseir 1 1
b bapuit 2 2
B Hatpuit 3 3
r Caumnern 4 4
5 5
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3anunmte B Tabauny BEIOPaHHBIC MU(PEI IO COOTBETCTBYIOIMUMH OYKBAMH.

b

B

r

OtBeT: A3B2BII'S

3amanue 29.
Ilpouumaiime 3a0anue u ycmanosume coomeemcmeue.

Y CTaHOBHUTE COOTBETCTBHE MEXIY 3HAUCHUEM (UIbTpa U IIBETOM JIyda B GOTOMETpHH

3navenne puabTpa IBeT ay4ya
A 490 am 1 CHHHUHN
b 550 am 2 anelif
B 630 uM 3 roryooit
r 700 1M 4 OpaHXeBBIH
5 3€JIeHBII

3anumuaTe B TabIuIy BRIOpPaHHBIE IUGPHI IO COOTRETCTBYIOIIMMH OyKBaMH.
A b B r

OtBet: A3B5B412
OIIK-6.3 cnocobeH mpuobpeTaTs HOBBIE MaTeMaTHYEeCKHE M €CTECTBCHHOHAYYHEIC 3HAHHS,

HCIIOJIb3YA COBPEMEHHBIE 06pa30BaTCHI>HBIe Hu I’IH(I)OpMaIII/IOHHbIG TEXHOJIOTHH.

3apanmne 30.
Ipoyumaiime 3a0anue u ycmanogume coomeemcmeue.
VcraHOBUTE COOTBETCTBHE MEXAY HMOHOM M KA4CCTBEHHBIM PEAaKTHBOM I €rO

0OHapyXCHHS

Hon KauecTBeHHBII peaKkTUB
A NOs 1 Ba
b PO4* 2 Na
B s* 3 H2S04
r CrO4* 4 Ag
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L '5 Pb

3anumure B TaGMULy BEIGpaHHEIE MHOPH O COOTBECTCTBYIOIIUMH OGYKBaMH.

A B B r ‘

Otset: A3B4B5T'1

3a,uamm 3aKPBITOI'0 THIIA HA YCTAHOBJICHME NOCIEN0OBATEILHOCTH

3aganmue 31.

IIpouumaiime 3a0anue u ycmanosume nociredosamensnocmo.

Pacrionoxmwre cneyromue 31eMeHTHI B TIOPAAKE BO3PACTAHHS 3NEKTPOOTPHIIATETFHOCTH
1. Br

2.Fe

3.0

4. Cs

Otser: 4213

3amanue 32.

IIpowumaiime 3adanue u ycmanosume nocrnedosamenvnocme.

PacnionoxuTe crenyromye KHCIOTHBIE OCTATKH B MOpPsIAKE YOBIBAHMS CHIIBI KHCJIOT.
1.CI

2. ClOys

3. CIOy

4, Cl1Oy

Otsert: 1234

OIIK-4.3 Bnaneer HaBBIKAMH paboTHl CO CIeUATN3UPOBAHHBIM oGopynoBanueM s
peaIM3aliy MOCTABNICHHBIX 3a[aY OpH I[IPOBEJCHHM MCCICHOBAHHA M pa3paboOTKE HOBHIX
TEXHOJIOTHH, B TOM JHCIIE U(POBHIX.

3amanue 33.

IIpouumaiime 3a0anue u ycmanosume nocnedosamenvrocme.

Pacrionioxure XapakTepuCIUKH 3IEKTPOHOB B aroMe B TIOPSIZIKE COCTABJICHHS OIMCATEHHOM
MOJIENH

1. Cun

2. DHeprus

3. Op6uTans

4. YposeHb

5. MarauTHBI MOMEHT

Ortsert: 43512

3ananne 34.

Ilpouumaiime 3a0anue u ycmanosume nocied08amenbHOCMb.

Pacrionoxwre cTaguu reTeporeHHOro KaTamsa B XpOHOIOTHYECKOM HopsiIKe

1. Dusugeckas afcopbIHs pearupyrOUEX MOJEKYI Ha aKTHBHBIX LEHTPaxX MOBEPXHOCTH
KaTaM3aropa H 3aTeM HX XeMocopoIus;
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2. lecop61ust IPOSYKTOR ¢ IIOBEPXHOCTH KaTalM3aropa;

3. lnddysns pearnpyrolyx BEECTB K MOBEPXHOCTH TBEPIOTO BELIECTRA,
4. Xumuyeckas peakIus Mex/Iy PearupyomuMe MOTeKyIaMu;

5. i dysus npoaykTa ¢ NOBEPXHOCTH KATATH3aTOPa B OGLIMI TOTOK.
Ortger: 31425

3aganue 35.

IIpouumaiime 3a0anue u ycmanoeume nociedosamenvrocnm.

Ilpy noMemenuy COENMHEHHs MapraHna B Peakiliy HOTydHiIH YEPHBIH Oca/iok. 3aTeM
[pH TPOJOIDKCHUM DPEaKNUM B Cpele MONYYHIM OCaJOK TENeCHOro IiBeTa. JloOaBieHHeM
CHJIIPHOTO OKHMCIHTENS IIEPEBENM 3TOT OCANOK Ha3aj K dYepHOMY useTy. IIpu mmTensHoM
KOHTaKTE C BO3AYXOM BEPHYNIHCH K M3HAYAIBHOMY COETIMHEHHIO. YKaXHTE HEOOXOIHUMYIO Cpey
JUI IPOBEACHUS KaXKI0H U3 peakituii.

1. Kucnas

2. Mlemounas

3. Heditpancuas

Orser: 3121

3SAJJAHHUSI OTKPBITOI'O TUIIA

3aganmne 36.

IIpowumaiime 3a0anue u daiime obocrosanHvLii omeem

Kak paccunTaTh OTHOIIEHHE KOHIEHTpaNmii ciaGoil KHCIOTH H e colm (Ca:Cs) B
bypeprom pacteope, ecia pH = 1,74 u pKa = 3,74? [Ipuseaure TIOJIy4EHHOE COOTHOIIIEHHE,

Orger: Obmas dhopMyna i BEMHCICHHS KHCJIOTHOCTH Oydepnoro pactBopa pH = pKa
+ 1g[Ca:Cs]. YunrsiBas, uro pasauma Mexuy pH = pKa cocrarmser 2, MOXHO NpeaHoI0XKUTh
COOTHOIUCHHE KOHIeHTparuii 100:1.

3aganue 37.

IIpouumaiime 3a0anue u Oatime 06ocHoeanHbLi omeem.

Kak npurotosuts u Xpanuts pabodre pacTBOpE! it01a?

Orger: CraHzapTHEIE PACTBOPSI #0/1a MOXKHO IPHTOTOBHTE HEIOCPEACTBEHHO HCXOMS H3
TOYHOH HABECKH XHMMYECKHM YHCTOrO KPHCTALIMYECKOTO Homa (IepBHUHBIH crangapr). Hox
MCINCHHO PacTBOPSETCS B pacTBOpe HOAMZA Kamus, OCOGCHHO NPU HHU3KMX KOHIEHTpPAIHMAX
Homuna. IlosTomMy HYXHO NONHOCTBIO pPAacTBOPHTH HABECKY KPHCTAIUIMYECKOTO Homa B
He0OIBIIOM 00beMe KOHLIEHTPHPOBAHHOTO PACTBOpA HOMMIA KAlus, a 3aTeM pa36aBuTEH ero 10
HYXXHOTO 06beMa. XpaHUTh U36erast KOHTAKTa ¢ OPraHHUeCKIMH MaTepHuaiamH.

3ananue 38.

IIpouumatime 3a0anue u datime 060cHo8anHbII Omeem.

Kax ycTaHaBIMBaeTCs TOUKa IKBHBANCHTHOCTH B METOJE IEPMAHraHATOMETPHH?

Orser: Touxa SKBUBATEHTHOCTH B METOJ€ NEPMAHTAHATOMETPHH YCTAHABIHBAETCS IO
H3MCHEHHUIO OKDacKd THTPYEMOIO pacTBOpa. OTO BEI3BIBACTCS H3OGLITKOM OKpALIEHHOTO
CTaH/APTHOTO pacTBopa. B 1aHHOM ciydae nepMaHraHaT MOXeT WrpaTh caMm cefe poib
HHIMKATOPA.

3ananmue 39,

IIpoyumaiime 3a0anue u daiime obocrosannvii omeem.

Kak MOXHO NOATBEpIMTH HamMYMe HHTpaTa CBHHNAZ B pacteope? Kakoe mpasmio
HILTIOCTPUPYET NOJ00HAs peakius?
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Orser: T.x. HUTpaT CBHHIIA PaCTBOPHMAS COJIb, MOKHO TIPOBECTH PEAKLHIO HOHOOGMeHa
AN TONYYEHHS XapaKTepPHOTO KENTOro ocajka - HOAWAA CBHHLA. Takas peakmus
HILTIOCTPUpPYET IIpaBuio beproie.

3ananmne 40.

IIpouumaiime mexcm u Oaiime paseeprymoiii 060CHOBAHNBLI OMEem

KonmyecTsa Kakux BEIECTB MOXHO ONPENENSTh METOAOM HONOMETpHH?

Otser: CuibHBIE OKHCIMTENH. 3aMECTUTENEHBIM THTPOBAHMEM U JAPYTHMH KOCBEHHEBIMU
MeTonaMu onpezersior oxuciurenu (H202, KMnO4), deHon U ero mpousBoaueie, OHpaso,
TETPa3oJl, MYPUHOBLIE ANKAIOUIEL, HEKOTOPEIE AaHTHOHOTHKHY.

OIIK-8 CroocoGen ucmone3oBaTh MeTOABI c6Opa, 0OOpabOTKH, CHCTEMATHZAlUM M
NPENCTABICHMA IOJNICBOM H JabopaTopHOM MHGOpPMaNWH, NPUMEHATh HaBHIKH pabOTH C
COBPEMEHHBIM 000PYI0BaHHEM, AHATH3HUPOBATH [IOJIyYEHHEIE PE3yIBTATHL.

OIIK-8.1 Ucnonesyer meromsl cOopa, o6paGOTKH, CHCTEMATH3AMH M IPEICTABICHUS
TI0JIEBOH U TAGOpaTOpHO#M HHPOPMAITHH.
OIIK-8.2 lIpuMeHsieT HaBbIKH paGoTHI ¢ COBPEMEHHBIM 0GOpYIOBAHHEM H aHATH3HPOBATH

HOJyYCHHEIEC Pe3yIbTATHL
3AJTAHHUSA 3AKPBITOI'O THUIIA

3apanus KOM6HHHPOBaHHOFO THHA C BblﬁOpOM OJHOI'0 BEPHOT0 OTBETA M3 NMPEITOKEHHBIX
BapHAaHTOB

OIIK-8.1 Hcnonesyer metonpl c6opa, o6paGOTKH, CHCTEMATH3AMH H IIPEACTABICHHSA
0JIEBOH U 1abopaTopHOM HHGOPMALIHH.

3ananme 41.

IIpouumaiime 3a0anue u evibepume npasunvHLLli omeem.

HedemoMeTpus mo3Bonser. ..

1) anamM3HpOBaTH MyTHEIE PACTBOPEI;

2) aHAIM3HPOBATh IIPO3PAYHEIE OKPAIEHHBIE PACTBOPEI,

3) ompenensaTh pa3sMep YacTHI B KOJUIOM/IHEIX PACTBOPAX;

4) onpeNeNATh KOHIEHTPALHIO PACTBOPEHHBIX BELIECTR MO IOKA3aTENIO IPEITOMIICHHS.
Sanumute nudpy, 01 KOTOPO yKa3aH BEpPHEIA OTBET

Ortger: 4

3ananue 42,

Ilpowumaiime 3a0anue u evibepume npasunbHbL omeem.

CroekrpodoToMeTpus. ..

1) mcnosb3yeT MOHOXPOMATHYECKOE M3/IYYEHHE;

2) ocHOBaHa Ha HCCIIEJOBAHHH HOIJONICHHUA AHATM3MPYEMBIM PAacTBOPOM M3NyJeHHS
OIITHYECKOTO JTHANa30Ha,;

3) ocHOBaHA Ha M3MEPEHHM HHTSHCHBHOCTH DACCEHBAHHS CBETa AaHATH3UPYEMBIM
PacTBOpOM;

4) mpEMeHAETCS AN aHATH3a IPO3PaYHBIX HEOKPAINEHHEIX PACTBOPOB.

3amumuTte mudpy, IO KOTOPO YKa3aH BEPHBINA OTBET

Ortger: 2

3aganme 43.
IIpoyumaiime 3a0anue u evibepume npasunbLHLLE omeem.
PedpakxToMeTpus ocHoBaHa. ..
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1) Ha ©3MepEHNH yrila BpalieHus HOIIpH30BaHHOIO CBETA,
2) Ha ONIpe/IeNICHUN TOKa3aTe s IPETOMICHHUS;

3) Ha M3MepeHNY OTKIIOHEHHMS YaCTHI] B MATHATHOM IIOJIE,
4) Ha B3aUMOJEHCTBHH A/IEp ATOMOB C MATHHTHBIM ITOJIEM.
3amumure mEdpy, IOx KOTOPOl yKa3aH BEpHEIH OTBET
Ortger: 2

3apanus KOMGI’IHI’IPOB&HHOI‘O THIIA € BBIﬁOpOM HECKOJBLKHX BEPHBIX OTBCTOB H3

NPEAN0KeHHBIX BADHAHTOB

3ananmue 44,

lIpouumaiime 3a0anue, evibepume npagunvHble OMEemeL.
D0TO3MEKTPOKOIOPHUMETPHUECKH aHAIHS. ..

1) Tpe6yeT npuMeHEHNS MOHOXPOMATHYECKOTO M3IYUCHHS;

2) OCHOBaH HAa CHOCOOHOCTH BEINECTB OKHCIATHCS MM BOCCTAHABIMBATHCH IIOJ

BO3JICHCTBHEM BHAUMOI'O N3JIYUCHHS,

3) Tpebyer moayueHHs OKpalIeHHbIX (OPM aHATH3UPYEMBIX COSIUHEHMI;

4) mO3BOIISIET ONPENENATE KOHIEHTPAIMY MYTHBIX H TEMHOOKPAIIEHHEIX PACTBOPOE.
3anvure IEGpPEL, HOX KOTOPHIME YKa3aHbI BEPHBIE OTBETH

Otser: 13

3aganue 45.
IIpowumaiime 3a0anue, evibepume npasunvHvie OMeemol.
Metog SIMP...

1) HCIIOJIB3YIOT JUIA aHalll3a BEIISCTB, aTOMBI KOTOPBIX HMEIOT sapa C HEUYETHEIM

KOJIAYCCTBOM IIPOTOHOB;

2) ocHOBaH Ha B3aHMOIEHCTBHH AAEP ATOMOB ¢ HOCTOSHHBIM MarHHTHBIM HOJEM;
3) mo3BongeT H3MEPATH ONTHYECKYIO AKTHBHOCTH BEIIECTB;
4) OCHOBaH Ha aHANM3e CIIEKTPOB MHCIYCKAHWS BEIIECTB IIOCTE pPaIHMOBOIHOBOIO

BO3/eHCTBHA.

3anummTe THGPEI, O KOTOPEIMA YKA3aHBI BEPHEIE OTBETHI
Ortser: 14

3ananus 3aKpHITOro THNA HA YCTAHOBJIEHHE COOTBETCTBHS
3ananue 46.

IIpowumaiime 3a0anue u ycmanoeume coomsemcmeue.
YCTaHOBUTE COOTBETCTBHE MEXAY PEAKTHBOM H (DOTOMETPHYECKH ONpENEIseMBIM

HOHOM
PeaxTnn PoToMeTPHYIECKH ONpeaeIsieMbIil HOH
A Ponanup kanus 1 | Zn (II)
b AmizapuH 2 Fe (1II)
B | Jurmson ) 3 Ni (II)
r Jutnokapbamar 4 Al (IIT)
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3anmmmTe B TaGniiry BRIGpaHHbIE IU(PEL 0T COOTBETCTBYIOMEMHY GYKBaMH.

A b B r

OtBet: A2B4BIT3

3aganmue 47.

Ipovumaiime 3a0anue u YCManosume coomeemcmeue.

YcTaHOBHTE COOTBETCTBHE MEXIY UBETOM IIAMEHH M HOHOM
Ieer n1amenn Hon
A XKerrrrit 1 K
b 3enenprit 2 Cu
B ®HoIeTOBBIH 3 Li
r KpacHsrit 4 Na

3amummre B TabMIy BEIOpaHHEIE H(PHI 0] COOTBETCTBYIOIMMH OYKBAMH.
A b B r

OtBet: A4B52B1T'3

3ananue 48.
IIpouumaiime 3a0anue u yemanosume coomsememeue.
VYcTanoBuTe cooTBETCTBHE MEXIY HOJIOXKEHHEM/KOJHYECTBOM 3aMECTUTENEEH MOJIEKYJIBI

u UK-niuxamu

Ilonoxenne/KomuecTBO 3aMecTATE Tl HUK-Inku

MOJIEKYJIbI

A Hu-meta 1 JIBoiiHO# pa3pemenHbIi

b Ju-napa 2 Tpoiiroit, HepaspermeHHbIH

B Terpa 3 HBoliHoOM, pa3perneHnbi y3Kmit

r I'ekca 4 JIBOMHOM, MajIol MHTEHCHBHOCTH
5 JBOKHOMH, pa3HOH HHTEHCHBHOCTH

3anuimTe B TabIHIly BHIGPaHHEIC IH(PEI IO COOTBETCTBYIOMUMHE GYKBAMH.
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Ortser: A2B4B3T5

3aganue 49,
IIpouumaiime 3a0anue u ycmanoeume coomeemcmsue.
YcranoBuTe COOTBETCTBHE MEXIy aToMoM (hEHEToNa M ero monoxkenueM SIMP CIIEKTpa

(ppm)

ATom Ilono:xenne SIMP cniekrpa

A Yraepon 6eH30IBHOTO KOJIBIA 1 20

b VYrnepoa 6eH30JIBHOrO KOMNBIA, COell. C 2 60
KHCIIOPOJIOM

B JansHuit yrepon sTui-pajuKana 3 110

IF brmxHuMi yriepon sTHI-pagukana 4 160

3anumute B TaONHUITy BEIGPaHHEIE ITUDPEI TOX COOTBETCTBYIOIIUMH OYKBaMH.

A b B r

Ortset: A3B4B112

3aganme 50.

lIpouumaiime 3a0anue u ycmanosume coomeemcmeue.

VCTaHOBUTE  COOTBETCTBHE  MEXXY  30HOM  TepMOTpaMMBI | IpoLeccoM
TEPMOTPaBUMETPHH
3oHa TepMorpaMmel IIponecc TepMorpaBuMeTpUR
A JIuneiinpIi HaKIIOH 1 [IOBEPXHOCTHEIE MPEBPALCHUS
b Jlor-cag 2 YCKODEHHBIH Harper
B ITnaro 3 Harpes ofOpasna
r Jlor-mogsem 4 pa3noxeHue

5 IIpEBpAIlEHNE BO BCceM 00beEME
BellleCTBa

3anuiunre B Tabuiy BEIGpaHHBIe HEQPEL IO COOTBETCTRYIONMMA GyKBAMH.
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OtBet: A3B1B5I™2

3a;]amm 3aKPbITOI0 THIIA HA YCTAHOBJICHHE MoCJIEA0OBATEIbLHOCTH

3apanmne 51.

IIpouumaiime 3a0anue u ycmanosume nocnedosamensvrocme.

Pacnionoxute B IpaBUIEHOM HOPSIKE 31EMEHTEI doromeTpryeckoro ananusa
1. BEIGOp MHHET BONHE

2. u3MepeHne ONTHYECKOH IIIOTHOCTH

3. HOATOTOBKA CEpPHH CTAHAAPTHBIX PACTBOPOB

4. mocTpoeHue KAMMGPOBOYHOTO rpaduka

5. pacueT KOHIIEHTPAIMH aHAITA

Ortser: 31245

3apanue 52.

IIpouumaiime 3a0anue u ycmanoeume nocredosamensrocme.

Pacrionoxute B IpaBrIEHOM TIOPSIKE 3IEMEHTEI TYpPOHIMMETPHYECKOTO aHAIH3a
1. moxroTOBKA KIOBETHI

2. yCTaHOBKA PEXKAMOB TEUCHHSA/CMEIIHBAHUS

3. ycranoBka ¢hoTopuasTpos

4. IOArOTOBKA CEPHH HCCIEAYEMBIX PACTBOPOB

5. 3anmchk B 06paboTKa pe3yIsTaToB
Orsert: 41325

OIIK-8.2 IIpuMeHAeT HaBBIKH paGoOTHI C COBPEMEHHbBIM 000pyNI0BaHHEM H aHATH3UPOBATE
TIOJTy9E€HHEIC PE3YNbTATEL

3ananue 53.

IIpouumaiime 3a0anue u ycmanoeume nociedosamensuocm.

PacronoxuTte B IpaBHITBHOM TTOPSIKE 3IEMEHTHI HOTEHLIMOMETPHIECKOT0 aHaIH3a
1 YCTaHOBKa NAapaMETPOB 3JIEKTPHYECKOH IEITH

2 YCTaHOBKA II€pEMEIIHBAHUS

3. OIpefieIEHNE PacTBOPA CPABHEHHUS

4 m3mepenue pH umu 3JIC pactBopos

5. MIOATOTOBKA IEKTPOIa

Ortger: 31524

3ananue 54.

Ilpouumaiime 3adanue u ycmarnosume nocnedosamenvHocm.

Pacnionoxute B IpaBUILHOM HOPSIKE IEMEHTEL HK-crieKTpocKonu4ecKkoro aHamsa
1. npomsiBka kamepr! He MK-aKTHBHEIM COENHHEHHEM

2. moAroToBKa TaGNETKH MCCIENYEMOTO U KOHTPOJIBHOTO BEelIECTBa

3. 3amuck cuekTpa

4. orpaHMYEHHE IAPAMETPOB IPOXOAAIETO H3TYYICHHS

5. COOTHECEHWE MUKOB CHEKTpa ¢ 6a3aMy JAHHBIX

Otser: 21435
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3ananme 55.

IIpouumaiime 3a0anue u ycmanosume nocnedosamenviocmo.
Pacnionmosxure B npasuibHOM nopsiake snements AMP ananusa
1. mepeBox HccnenyeMBIX BELIECTB B JedTepUPOBaHHBIH PacTBOp
2. HepeBOZ aTOMOB B BO30YXKIEHHOE COCTOSHHE PaguOCUTHAIOM
3. M3MEHEHHE HANPsDKEHHOCTH MAaTHUTHOTO MOJIS [0 pe3oHaHca
4. noMemenve MPoGkI B HHAYKIHOBHYIO KATYIIKY

5. 3aUCH peNaKCaLOHHOTO H3TyYeHHUS

Ortsert: 14325

SAJAHMSA OTKPBITOT'O THIIA

3apanue 56.

IIpouumaiime 3a0anue u daiime o6ocrosannwiii omeem

Kak nposomutcs oTKpbITHE KaTHOHa GapHs B [IPUCYTCTBHH KaTHOHOB CTPOHIHA H
KJIBIHA?

Oteer: OtkphiTHE KaTHOHA Gapus B IIPUCYTCTBHM KATHOHOB CTPOHIHS M KaJIbIUS
TIPOBO/IUTCS PEAKIMEH C IMXPOMATOM, T.K. BHIIAJAeT TOJIBKO OCAOK XPOMaTa Gapus.

3agaunne 57.

IIpowumaiime 3a0anue u daiime obocrosannsiii omeem.

Kaknm peareHTOM U B KaKiX yCIOBHSAX MOXKHO 06Hapy>XuTh KapOoHaT- aHHOH?

Oteer: [lna oOHapyxeHus KapGOHAT-aHHOHA MOXHO MCIIONIb30BATE CIIEAYIOIHE
PEareHTHl U YCIOBHS:

Xnopun 6apus (BaCl2). Ocaxmaer xapGoHaT-aHHOH B BHge Gexoro ocagka BaCO3,
PacTBOPHMOTO B pa3baBIEHHBIX MUHEPAILHBIX KHCIOTax ¥ maxe B CH3COOH ¢ BBICJICHHEM
CO2.

Hurpar cepeGpa (AgNO3). Jlaér ¢ pacTBopamu kapGoHaTtoB Genblii ocamox Ag2CO3,
PacTBOPHMBIA B KHCIIOTaX.

3ananne 58.

IIpouumaiime 3a0anue u daiime obocrosannwiii omeem.

Kakoii kaTHOH IPHCYTCTBYeT B pacTBOpE, €CIH NPH JOGABICHHH K PEaKIHOHHON CMeCH
POZaHH/12 aMMOHHS C U30aMUJIOBBIM CIEPTOM 00pa3syeTcsl KONBLO, OKPANIEHHOE B SPKO-CHHHIL
1BeT?

Ortser: B pactBope, rae pu 106aBIeHNH POJAHN/A AMMOHHKS C H30aMILIOBEIM CIIUPTOM
obpasyercs KOJNBIO, OKpalIeHHOE B SIPKO-CHHHII LIBeT, OPHCYTCTBYeT KaTHOH xenesa (Fe3+).
Tomeko 0B MOXET 0GPa30BaTh KOMILIEKC C POAAHIAOM aMMOHHS ¥ H30aMHIOBEIM CITUPTOM.

3ananue 59.

IIpouumaiime 3a0anue u daiime o60ocHo8anHbLEi omeem.

IloueMy noGaBneHHe xXnopHna aMMOHHS crocobcTByeT pactBopenmio  Zn(OH)2?
[IpuBeuTe ypaBHEHHS peaKiuii.

Otser: JlobaBneHue XJI0OpHIa aMMOHUS cocoberByeT pactsopermio Zn(OH)2, motomy
9T0 THAPOKCHI MHUHKA 001afacT CpaBHUTENEHO GOJNBINON BENWYHHON NPOU3BENEHUS
PacTBOPHMOCTH.

YpaBrenue peaxiun Mexay Zn(OH)2 u xnopuaoM aMMoHUS: Zn(OH)2 + 2NH4Cl —
[Zn(H20)2(NH3)2]CI2. B pesymprare  oT0if  peaknmm  obpasyercs XJIOpHJ
JMaKBaHaAMMUHITHHKA.

3ananmue 60.
IIpouumaiime sonpoc u daiime paseeprymuiii 060cHO8anHbIT omeem
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Kakyio pons B cucTeMaTwdeckoM XOJe aHAIM3a CMECH KaTHOHOB 5 IPYNIbl UTpaeT
IEPEKUCH BoJopoaa?

Oreer: Poib mepexucH BOIOPOAa B CHCTEMATHUECKOM XOJI€ AHANM3A CMECH KATHOHOB
IATOH IPYNIIBI 3aKITIOYAETCA B OCAKACHUN KATHOHOB 3To# rpymmsl. Taxske NEPEKUCH BOJOPOIA
HCHIOJIB3YIOT IUI IMOATBEPXKICHUS NPHUCYTCTBHS HOHOB MapraHIa B HCXOJHOM HCCISoyeMOM
pactBope. [lns 3toro k ocanky MnO(OH)2 no6Garisor MEPOKCH] BOAOPOAA B CEPHOM KHCIIOTE.
B pesynbTate ocamok pacTBopseTcs u 06pa3yIOTCsS HOHBI Maprasna (II).

3.2. TunoBkle 33 1AHUS JLIA TPOMEKYTOUHOM ATTECTANMH

3.2.1. Bormpoch! k 3a4eTy

DopMupyeMBbIe KOMIETEHIHN:

OIIK-2 CriocoGeH NpHUMEHATH IPHHITAIEL CTPYKTYPHO-(QYHKIIHOHANLEHOM OpraHM3aIfH,
HCTIONB30BATh (PU3HONOTMYECKHE, TUTONOTHYECKAE, GHOXUMHYECKHE, GHOGH3HIECKIE METOIBI
aHaus3a Ui OUEHKH M KOPPEKLHM COCTOSHMS HBBIX OOBEKTOB M MOHHTOPHHTA CPEIBI HX
oOuTaHuA:

OIIK-2.1 npuMeHAET NPHHLMNEL CTPYKTYPHO-()YHKIHOHAIBHOM OpraHM3aliH s
H3y4YeHUS OMONIOrHYECKUX OOBEKTOB M OIEHKH COCTOSHHS KUBBIX CHCTEM

1. McTopus pa3BUTHA aHATHTHIECKOH XUMUM.
2. Knaccudukaigsa MeTo10B aHaIH3A.
3. XuMudecKoe paBHOBECHE B TETEPOreHHBIX CHCTEMAX.

OIIK-2.2 HCIONB3yeT  (QU3HONOIMYECKHE,  IMTONOTHYECKHE, OMOXMMHYECKHE,
OrousMYecKHe METONB! aHanW3a IS MOHHTOPHHIA U KOPPEKIMHU cpelibl OOUTAHMS KHUBBIX
00BEKTOB

4. OcHOBHEIE IPHHITUIILI KAYECTBEHHOTO AHAIIM34.
5. ®uxcanansr.

6. CTangapTHEIE PACTBOPEL.

7. CranjapTH3HPOBaHHEIE PaCTBOPEL

OIIK-6 CriocoGeH HCIOIB30BaTh B IPOdECCHORAIBHOMN NesSTeNRHOCTH OCHOBHBIE 3aKOHEL
¢u3uKH, XMMUH, HayK O 3eMile M GHOJNOTHE, IPHMEHATh METONBI MaTEMATHIECKOTO AHAIN3A H
MOJCTINPOBAHMS, TEOPETUYECCKUX M SKCIEPMMEHTANBHBIX HMCCIECAOBAHMI, MPHOGPETATs HOBLIE
MaTEeMaTHICCKUE ¥ €CTECTBEHHOHAYYHBIE 3HAHHS, HCIOJB3Ys COBPEMEHHBIE 0Gpa30BaTebHbIE U
HHGOPMaNHOHHEIE TEXHOJIOTHH;

OIIK-6.1 Hcnons3yer B mpoheCCHOHATBHON AEATENHHOCTH OCHOBHBIE 3aKOHEI ¢bu3uky,
XMMHH, HayK 0 3eMiie ¥ OHMOJIOTHH

OINIK-6.2 [IpuMeHseT METOABI MATEMATHUECKOTO aHATTN3A | MOJICIMPOBaHMS,
TEOPETHYECKHX H DKCIEPUMEHTAILHEIX HCCIIETOBAHMI

OIIK-6.3 ciocoGeH mprobpeTaTs HOBEIC MATEMATHIECKHE 1 €CTECTBEHHOHAYYHBIE 3HAHUS,
HCIIONIB3Ys COBPEMEHHEIE 00pa3oBaTelbHbIE H HH()OPMALIHOHHEIE TEXHOIOIHH

OIIK-8 Cnocofer HCIONBE30BaTh METONBI cOOpa, 0OpaGOTKH, CHCTEMATH3AEH H
NPE/CTaBNEHAA TONEBOH M nabopaTopHOM MHGOPMALMH, [IPUMEHSTh HABHIKH pPaGOTHL ¢
COBPEMCHHBIM 000PYJOBaHHEM, aHATH3UPOBATE II0JyYCHHEIE PE3y/IbTATEL

OIIK-8.1 Mcmome3yer MeTomsi c6opa, o6paGOTKM, CHCTEMATH3AIME H [IPEJICTaBNECHUS
MOJIeBOH M 1abopaTopHOit HHbOpMaK

1. KonugecTBenHbIe METOEI aHANH3A.
2. I'paBumeTpus.
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3. O6BéMHBIE METOABI AHATH3A.

4. Touka SKBUBAIIEHTHOCTH.

5. [lpuroToBnieHne CTaHAAPTHEIX PACTBOPOB.

6. CyIHOCTE THTPUMETPHYECKOTO aHATH3A.

7. OcHOBHEIE pacy&THl B TATPHMETPHH.

8. IIpHrOTOBNIEHAE CTAHIAPTHEIX PACTBOPOB IS KMCIOTHO-OCHOBHOTO TUTPOBAHMS.

OIIK-8.2 IlpumenseT HaBHIKH paGOThI ¢ COBPEMEHHBIM 0GOPYIOBAHHEM U aHAJM3UPOBAThH
TIIOJIyYEHHBIE Pe3YIILTATHI

9. Ompenenenue coep aHUs KACIOTH B PACTBOPE METOLOM IPSIMOTO THTPOBAHUS.

10. Onpenenenme conepxaHMs rumpara aMMHaKa B PacTBOpPE BETEPHHAPHOTO IpernapaTta
METOJIOM 00paTHOTO TUTPOBAHHS.

11. KpuBsie THTpOBaHHS.

12. IaapKaTOpEI B THTPEMETPHH.

13.0npenenenne kadecTBa BETECPHHAPHOTO TpETIapaTa, COAEPIKALLETO IEPOKCHI, BOAOPOAA,
METOJIOM IIEpMAHTaHATOMETPHH.

14. Onpenenenue conepxaHus AKTHBHOTO XJIOpa B XITOPHOH H3BECTH METOIOM HOIUMETpHH.

15. Onpenenenue oG1el XECTKOCTH BOABI METOIOM KOMIIIIEKCOHOMETPUH.

16. Onpenenenue comepxaHus HOHOB KANBIUI K MarHus B pacTBope.

17. Onpenenenue cogepxaHust HOHOB MEIH B PACTBOPE (bOTOKOTOPHMETPUUECKUM METOIOM.

4. METOIWYECKHE MATEPHAJIBI, OPEJAEJISIIOIIUE ITPOIEAYPBI
OLEHUBAHMUSA 3HAHUN, YMEHHUIA U1 HABBIKOB
U OIBITA NEATEJBHOCTH, XAPAKTEPH3YIOINX DTAIIBI
®OPMHUPOBAHHUA KOMIIETEHITAM

Kpurtepnu olleHUBaHMS 3HAHHIM 00YUAIOIMXCA IIPH IPOBEIEHAH KOJIITOKBHYMA.

* OT™MeTKa «OTJIMYHO» - OGYYAIOUIMHACS 9eTKO BEIPAXAET CBOK TOUKY 3PEHHS IO
PaccMaTpPUBAEMBIM BONPOCAM, IPHBO/ISA COOTBETCTBYIONIHE IIPHMEPEL

¢ OTMeTKa «X0pomI0» - 0GYYAIOUIKIICS AOMYCKAET OTAENBHBIE IIOTPELIHOCTH B OTBETE

¢ OTMeTKa «yA0BJIETBOPHTENLHO» - 0GyYaromuiics OGHAPYXMBAET TPOGEIEl B 3HAHHAK
OCHOBHOT'O y4e€OHOT0 ¥ HOPMaTHBHOTO MaTEpHAana.

¢ OTMeTKa «HEYIOBJIETBOPHTENBLHO» - 06ydarolmuiics 0GHAPYXHBACT CYIIECTBEHHBIE
mpoGensl B 3HAHHAX OCHOBHBIX IONOXKEHWH JUCIUIUIMHBL, HEYMEHHE ¢ MOMOLIBIO
IpenoaaBaTeN NONYIHTh IPABUIBHOE pelIeHHE KOHKPETHOM NIPaKTHIECKO# 3a1aym.

Kpurtepun olleHHBaHKs 3HAHMIA 00yHaIOIHXCS IPH IIPOBEICHHH TCCTHPOBAHUS

PesynbTar TeCTHpOBaHMS OLECHHMBACTCS IO NPOLEHTHOM IIKame oHeHKH. Kaxmomy
o0ydaromemycs IPEIIAracTcst KOMILIEKT TECTOBBIX 3a/JaHHi H3 5 BOIIPOCOB:
¢ OTMeTKa «OTJIHYIHO» — 5 NIPaBUILHBIX OTBETOB.
® OTMETKA «XOPOMIO» — 4 IIPaBUIILHEIX OTBETOR.
* OTMETKA «yIOBJIETBOPUTEIBHO» — 3 IPaBHIGHBIX OTBETA.
* OTMeTKA «HEYI0BJIETBOPUTEILHO» — MEHEE 2 IPABMILHEIX OTBETOB

Kpurtepny 3Hanwii 0py IpoBe/ieHAH 3adeTa:
¢ Onenka «3a4TeHO0» JOJDKHA COOTBETCTBOBATh MapaMeTpaM JI0GOH U3 MONOKATENBHEX
OTMETOK (COTIMYHOY», KXOPOILIOY, «Y/IOBIETBOPUTEILHON).
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* OneHka «He 3a9TeHO»  JOIDKHA COOTBETCTBOBATh  IIApaMETPaM  OTMETKH
«HEYHOBIETBOPUTEIIHLHO.

® OTMETKA «OTIMYHO» — BEIIOJHEHBI BCe BHZbI y4e0HOH paboTEI, IpedycMOTpeHHbIE
y4eOHbIM mmanoM. O6ygarommuiics ACMOHCTPHUPYET COOTBETCTBHE 3HAHUMN, YMEHMii, HABBIKOR
IPUBENICHHBIM B TabIMIAX IOKa3aTesIsaM, ONCPUPYET NPHOOPETEHHBIMA 3HAHHAMH, YMEHMSIMH,
HABBIKAMY, [PUMEHSET HX B CHTYallUAX TOBBILEHHOM CIIOKHOCTH Ilpu >TOM MOTyT GHITE
AOIYIICHBE! HETOYHOCTH, 3aTPYNHEHHS HPH AHATMTHUECKHX Onepanusix, IEepeHoCe 3HAHHW u
YMEHNI Ha HOBEIE, HECTAHAAPTHEIE CHTYalHH.

® OTMeTKa «XOpOMIO» — BLINONHEHHI Bee BHJBL y4eOHOM paGoTEI, IpesycMoTpeHHEe
y4eOHbM mranoM. OGyyarommiics ACMOHCTPHPYET COOTBETCTBHE 3HAHHMN, YMEHHi, HABBIKOB
TIPUBE/ICHHEIM B TabIHIAX MOKAa3aTemsM, OIEPUPYET NPUOOPETEHHEIMU 3HAHUAMH, YMEHUAMH,
HaBBIKAMH, NPUMEHSET HX B CTAHIAPTHEIX CHTYAIHAX. Ilpu sTOM Moryr 6EITH JOIYILEHBI
HESHAYUTEIBHBIE OMIMOKH, HETOYHOCTH, 3aTpyIHEHHS [IpH  aHATUTAYECKHX OIepalusX,
TIEPCHOCE 3HAHUH M YMEHUIL Ha HOBEIE, HECTaHIApTHEIC CUTYALHH,

* OTMeTKa «yIOBIETBOPHTENLHOY — He BLINOJIHEH ONMH MU (ojiee BHIOB y4eGHOM
PaboTeL, TpeayCMOTPEeHHEIX y4ebHbIM TuraHoM. OGy4yaromuiics AEMOHCTPHUPYET HENOIHOE
COOTBCTCTBUE 3HAHMH, YMEHHWH, HABBIKOB IPUBCACHEBIM B TalNHIAX MHOKa3aTelsM,
AOTYCKAIOTCSL 3HAYUTENBHEIE ONIMOKH, MPOSBISETCS YaCTHYHOS OTCYTCTBHE 3HAHHI, yMeHMII,
HABBIKOB II0 psAfly IIOKasaTeneif, o6yqaiomumiics HCIBITEBACT 3HAYMTEIBHBIE 3aTPyXHEHHS NPU
ONICPUPOBAHAN 3HAHMAMY M YMEHUSMHE IPH UX HIEPEHOCE Ha HOBBIE CUTYAIMH.

° OTMeTKa «HEY/I0BJIETBOPHTEIbHO» — HE BBIIONHCHE! BHJIbL y4ebHOH paGoTsL,
NIPCAYCMOTPEHHBIE YYeOHBIM IIIAHOM. HeMoncTpupyer HemomHoe cooTBeTcTBHE 3HaHMUIA,
YMCHHH, HaBBIKOB IIPHBENEHHEIM B TaGIHIax IIOKasaTelied, NOIYyCKAIOTCA 3HAYUTENLHEBIE
OIIHOKH, IPOSBIAETCA OTCYTCTBHE 3HaHUM, yMEHUH, HABBIKOB 110 bonsmemy psny nokasareiei,
OOY4aIONIMICS WCIBITHIBAST 3HAYMTEILHEIC 3aTPYAHCHHA IPH ONEPUPOBAHUU 3HAHHUAMH H
YMCHUAMH TP UX IIEPEHOCE HA HOBBIE CHTYALIHH.

3. TOCTYIIHOCTH U KAYECTBO OBPA3OBAHWSA JJIs1 JIUI] C OB3

Ilpu HeoOGXomUMOCTH HMHBANMAAM U JTHI[AM C OTPaHUYEHHEIMH BO3MOXHOCTSIMH 3J0POBbS
TIPENOCTABIACTCS TONOIHHATEILHOE BPEMS UL IOATOTOBKH OTBETA Ha 3ayere,

IIpu nposenennn mponenyps: onenmsanus Pe3yIbTaTOB OOYdYeHHS MHBAIHIOB M IHI[ C
OTPAHMICHHEIMH BO3MOXKHOCTAMH 3/I0POBbSt MOTYT HCTIONB30BATECS COOGCTBEHHbIE TEXHHUECKHE
Cpencraa.

Ipouenypa oneHuBanms pesymstaTos O0y4YeHHs UHBAIMNOB W IHI C OrpaHHYEHHEIMH
BOSMOXHOCTAMH 310POBBA 110 AMCHUILIAHE IPETyCMAaTPHBAET NPEOCTaBIEHHE UHYOPMALIHH B
dbopmax, aganTupoBaHHEX K OTPAaHMHCHUSIM HX 370POBBS H BOCHPHUATHS HHMDOPMAIH:

— B IIEYaTHOM (hopMe YBeTMUCHHEBIM pUpTOM, —‘
— B (JOpMe 3MEKTPOHHOTrO JOKYMEHTA.
— B Ile4aTHOl dopme,

— B (hOpMe INMEKTPOHHOTO TOKYMEHTA.
Jna man ¢ HapymeHusMu OIIOpHO- — B I€YATHOH (opMe, anmapaTa;

| ABHTaTENILHOTO anmapaTa — B (hOpMe JIEKTPOHHOTO IOKyMEHTA.

Jlnst jian ¢ HapyIeHusMY 3peHus:

Jnst 1ML ¢ HapymeHusMHE ciyxa:

IIpu nposenennn mponenyps: onennpanus Pe3yNbTaTOB OOyYeHHS MHBAIMIOB M JIHI[ C
OTPAHMYCHHBIMH BO3MOXHOCTAMH 3IOpOBBS 110 AHCIHILIHHE ODECIIEYHBACT BBHIOTHEHHE
CIICAYIOIAX JTOMONHUTENILHEIX TpeGOBAHMI B 3aBUCHMOCTH OT HHJIHBHIYaIBHBIX 0COOEHHOCTEIH,
obyuarommxcs:

a) HHCTPYKIHS IO HOPAIKY [IpOBENCHHUS NPOLENYPH! OLCHHBAHHS IIPENOCTABNSAETCS B
AocTynHOi dopme (YCTHO, B IHCEMEHHOI dopme);
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6) noctynHas $popMa HpeNoCTABICHHS 3a1aHMH OIEHOUHEIX cpezncTs (B mevatHo# ¢opme,
B NeYaTHOH (opme yBenmmdeHHbIM wmpudToM, B dopme SNEKTPOHHOIO JOKYMEHTA, 3aJaHHUs
3aYMTHIBAIOTCS MPENOJABATENEM);

B) HOCTyIHas (hopMa IPeOCTABIECHHS OTBETOB HA 3aaHHS (muceMenHO Ha Gymare, HaGop
OTBETOB HAa KOMIIBIOTEPE, YCTHO).

IIpu HeoGxoauMOCTH 15t 06Y9AIOITHXCS ¢ OrPAHWYEHHBIME BOZMOKHOCTSIMHU 3J0pOBbS B
HHBATM/IOB MNPOLCHypa OLICHUBAHWUA PpE3YJIbTATOB OOYdYEeHHMS 1O JUCHHIUIAHE MOYKET
IIPOBOJTUTBCA B HECKOJIEKO 3TAMOB.

IIpoBenienne mpolenypbl OLEHMBAHMS pPE3yIHTATOB OOy4YeHUs HWHBAIUIOB M JHIL C
OTPaHMHYCHHBIMH BO3MOXHOCTAMHM 3J0POBbS JOITYCKAETCA C HCHONB30BAHHEM IHUCTAHIIMOHHEIX
00pasoBaTeNBHBIX TEXHOJIOTHIA.
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AHHOTanus padodeii nporpaMmel o JUCIHUILIAHE
b1.0.9.2 «cAHannTHYeCcKas XHMUD»
Yposens Boicmero oopazosanus BAKAJTABPUAT
Hanpasnenue noaroroekn 06.03.01 Buosiorus
IIpoduan I'eneTnka sKHBOTHBIX
®opma o0y"ueHuss OUHAST

Ileab OCBOCHHA AMCUHILTHHBL: aTh CTYAEHTAM 3HaHHS, Kacaloulkecs (OpMUPOBAHHS LEILHOIO
HayiHOrO MHPOBO33PEHHS, BKIIIOYAIOIIET0 aHAIMTHIECKYIO XHMHIO KaK HEOThEMIIEMYIO YacTh KYJIBTYpHI,
a TaloKe Hay4uTh CTY/JICHTOB aHATM3MPOBATH YCJIOBHA XMMHYECKHX 3a/a4, BEIOUPATh METONBI PEIICHUS U
IPOBOAUTD aHAIH3 NMOTYyYSHHBIX Pe3yJIbTATOR.

Mecro aucnMniHHBl B y4e6Hom mnaade: B51.0.9.2, mucuunimHa o6g3aTebHOM YacTH,
OCBaMBaeTCA B 2-M CeMecTpe.

TpeGoBanust K pe3yaLTATaM OCBOCHMSI AHCHHIVIMHBI: H3YYEHHE IUCLMIUIMHBI ONKHO
chopmuposaTts ciepyromue komnerenuuy: OITK-2, OITK-6, OIK-8

OIIK-2 CriocoGeH TNIPUMEHSTh [PUHUMMBI  CTPYKTYPHO-()YHKLMOHANEHOH OpraHHzaluH,
HMCIIO/IB30BaTE (PHU3MONIOTHYECKHE, LIUTONOrHYECKHe, GHOXUMHUHUECKHE, GHO(GU3NIECKHe METOB! AHATH3A
AT OLCHKM M KOPPEKLIUH COCTOSHHS KHUBBIX O6BEKTOB M MOHHTOPHHIA CPENbB]l MX OOHTAHHS:

OIIK-2.1 mpAMeHAET NPHHIMIE CTPYKTYPHO-QYHKUMOHANBHON OpPraHM3al|d IS H3ydeHHs
OHONOrHYeCKHX OOBEKTOB H OLIEHKH COCTOSHHS KMBBIX CHCTEM

OIIK-2.2 wucrone3yeT (M3MONOrHYECKHe, LMTONOTHYECKHE, OHOXMMMUECKHUE, ouodusnueckue
METOABI aHATH32 U1 MOHUTOPHHIA M KOPPEKIIMHU CPebl OOHTAHMS KHBBIX 0OHEKTOR

OIIK-6. Crioco6eH HCnoNMb30BaTh B MPOGECCHOHATBHOM JEATEIbHOCTH OCHOBHBIE 3aKOHbI U3HKH,
XUMUH, HayK O 3emile U GHONOrMH, IPUMEHATh METO/Ibl MATEMATHYECKOrO aHAIM3a H MOJEINPOBAHHUS,
TEOPETHICCKUX KM OSKCICPUMEHTAIbHBIX HCCIENOBaHUM, NPHOOpETaTh HOBHIE MATEMAaTHYECKHE W
CCTCCTBCHHOHAYMHBIE 3HAHHWA, HCTIONB3YsA COBpeMEHHble oOpa3oBaTelbHble M MH(POPMALMOHHEIE
TEXHOJIOTHH;

OIIK-6.1 Hcronbsyer B MpodecCHOHANBHOMN eSTeTBHOCTH OCHOBHBIE 3aKOHEI bU3HKY, XUMUH,
Hayk o 3emMiie H OHOJIOrMH

OIIK-6.2 IlpuMeHseT METOABI MaTEMATMYECKOTO aHAIH3a U MONETHPOBAHHSA, TEOPETHIECKHX H
OKCIIEPUMEHTANBHBIX HCCIIEAOBAHMI

OIIK-6.3 criocoben mnpuoOpeTaTs HOBbIC MaTeMaTHYECKME M €CTECTBEHHOHAYYHbIE 3HAHHY,
HCIIONB3Ys COBpEMEHHBIE 00pa3oBaTeNbHbIEe H HHPOPMAIMOHHEIE TEXHONIOTUH

OIIK-8 CriocoGeH MCIONB30BaTh METOABI c60pa, 06paGOTKH, CHCTEMATH3AIMH H IPEACTaBIECHUS
nonesoi 1 1aGopaTopHOH MHGOpPMAIMM, IPUMEHSTH HABBIKH PaGOTHI ¢ COBPEMEHHEIM 0GOpPYNOBAHNEM,
AHAIM3UPOBATH MOTYYCHHBIE PE3yIbTATEL.

OIIK-8.1 Mcnons3yer MeTobl cGopa, 06paGoTKH, CUCTEMATH3ALMHA U TIPESACTABICHHS NOJIEBOH H
naboparopHo# uHdopMaIH

OIIK-8.2 TlpuMeHseT HaBBIKM paGoOTHI C COBPEMEHHBIM OOODYHOBAHMEM H AHAJTN3UPOBATE
TIOJTyYECHHBIE PE3YJIbTAaThI

Kpatkoe cogepsxanue amenumimuet: 3ajady aHanmUTHYeckol XuMHH. OCHOBHBIC IIPHHLWNIEL
Ka4eCTBEHHOTO aHanu3a. OCOGEHHOCTH aHAUTHIECKHX PeaKUMH H CrocoObl UX BHIMONHEHMS. Maxpo-,
MHKpO-, - TIONYMHKPO- W  ynbTpamukpoananus. JlaGopatopHoe ofopynoBamMe M TeXHHKa
nonymukpoananusa. Ilpeamer u meTonel KommuecTBEHHOTo aHanm3a. CoBpemeHHas KiaccH(DMKALMA
METOZIOB KOJIMHECTBEHHOT'0 aHa/Iu3a. XMMHUYeckre MeTopl aHamu3a. OKHCIHTEIbHO-BOCCTAHOBHTEIBHAS
aKTHBHOCTh  BEIIECTB.  OKHCIHTENbHO-BOCCTAHOBUTEIBHRIC IOTEHIMaNsl. YpaBHenue HepHcra.
BosmoxHocte mcmonbsoBanus OBP i KONMYECTBEHHOTO ONpeeNeHHs BELIECTS. IIpumepst
PSAOKCHUMETPHH: NIEPMAaHIaHATOMETPHU, IUXPOMATOMETPH, HoaoMeTpus. MHAMKAaTOPE! OKCHCIHTEIBHO-
BOCCTAHOBMTEJIbHOrO THTpOBaHuA. Kpusble TuTpoBaHua. KOMMIEKCOHOMETPHYECKOE THTPOBAHHME.
Cympocts MeTofa, 0COGEHHOCTH HCIIONB3YEMEIX THTPAHTOB. 3HAYEHME MHCTPYMEHTAIBHBIX METO/IOB
aHanMsa, uxX npeuMymecTBo. Knaccuuikauma QH3MKo-XUMHYECKHX U (PM3MUECKMX METOAOB aHATH3A.
Onruyeckre meTonbl aHamm3a. OCHOBHOM 3aKOH CBETOMOIJIOMCHHA (3aKOH byrepa-Jlam6epra-bepa).
®orokonopumetpust. Knaccuduxanus meronos. Merox kanmubpoBodoro rpaduka. CYIIHOCTb METO/a,
001acTh [IPUMEHEHMs, anmnapaTypa, NpHHIEN felicTus. IloTeHmmoMeTpuueckuii anamus. CYIIHOCTH
MeTofla, OONACTh €ro NpPUMEHEHHA, NpUMEHIeMas aNnaparypa, HOHCEJEKTHBHbIE SMEKTPOMBL,
TMOTEHUMOMETPEL.  IIpUMepBI  MCTIONB30BAHMA TIOTEHHMOMETPMH [UIS  ONpEAENCHHS  CONEPKAHHA



PasIMMHBIX HOHOB B  pacTBOpe. Xpomatorpapuueckunii  aHanus. Knaccudurauus merozos
Xpomarorpadun. JKumkoctHas ancopGuuonHas Xpomartorpadus. Pacnipeienurenstas razo-KuakocTHas

Xpomarorpacus. Xunkocrhas pacrpenenuTensHas XpoMatorpadus. Pacnpenenurensras
Xpomartorpagus Ha Gymare.

O6was TpyaoeMKOCTb AUCUMIUIHHBI: 2 3a9€THEIE eMuHUIIEI (72 yaca).
HToroselii KOHTPOL MO AUCHMIIHHE: 3a5eT



