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1. HEJIM ¥ 3AJAYU JUCLHUATIIINHBI

OcHOBHas LeNb NUCUMIUIMHBI MPU MOJATOTOBKE BETEPUHAPHBIX Bpayell 3aKIIIOYAETCS B
TOM, I-ITOGI:I AaTh CTyACHTaM q)YHHaMeHTaJH)HI)IG 3HaHHUA O XUMHNYCCKHUX BCIICCTBAX AJI1 OLICHKU
BO3MOXXHOCTH MX 3Q(EKTUBHOTO HCIOIH30BAHUS B TEPAITUN U XUPYPTUU KUBOTHBIX.

J1st nocTrKeHus: MOCTaBICHHOM 11eJT HeOOXOAMMO PEIIUTH CIICTYIONIUE 3adaHU:

a) OOmeoOpa3oBaTenpHas 3ajJadya 3akKIO4YaeTcss B YIIyOJIEHHOM O3HAaKOMIIEHUHU
CTYACHTOB C OCHOBHBIMU XHMMHUUYCCKHMMHU BCHICCTBAMH, NPUMCHACMBIMU B BCTCPUHAPUH, HUX
CBOICTBaMHM U CIOCOOAMH TMOJIYYEHHUS, YTO COOTBETCTBYET TPEOOBAHUAM, MPEIBSIBISEMBIM K
BBICIIIUM yU€OHBIM 3aBEJICHUSM OHOJIOTHYECKOTO IPOdHUIIS.

0) Ilpuknagnas 3amgaya KacaeTcsi MPHOOPETEHUS HABBIKOB MPOBEICHHUS XHMHYECKUX
9KCIICPUMCHTOB U peaKHI/IfI, B TOM 4YHCIC, IJIA I/II[GHTI/I(bI/IKaLII/II/I HCOPTraHNYCCKUX BCHICCTB,
HCIIOJIb3YEMBIX B KQUECTBE MPENAPATOB BETEPUHAPHON MEIUIIVHBI.

B) CreuuanpHas 3agada COCTOUT B O3HAKOMIIGHMHM CTYJIEHTOB C COBPEMEHHBIMH
HaIpaBJICHUSIMU U METOJAMYECKUMU MOAXOJAMU, UCIIOIb3YEMBIMU B aHAJIUTHUYECKOM XMMHH, a
TaKKC€ UMCHOIIUMHUCA JOCTHXXCHHUAMU B 3TOM 06HaCTI/I.

2. HIEPEYEHD INTAHUPYEMBIX PE3YJIbTATOB OCBOEHMUA 110
JACHUIVIMHE MOAYJII0), COOTHECEHHBIX C IINTAHUPYEMBIMH
PE3YJbTATAMU OCBOEHUA OGPA3OBATEJBHOM IMPOI'PAMMBI

B pesynbpTare ocBOCHMS TUCHMIUIMHBI OOYyYalOLIUICS TOTOBUTCS K CIEAYIOLUIUM THUIIAM
NESTEIbHOCTH B COOTBETCTBHM C oOpaszoBareibHbIM cTapaaptom @PI'OC BO 36.05.01
«Betepunapusy», npopuns BerepunapHas MeIUIIMHA METKUX JOMAIIHUX KUBOTHBIX.

O6nacts npodeccuoHaIbHOM NeITETbHOCTH:

13 Cenbckoe X035HCTBO
Tunsl 3ana4 npodeccnoHanbHOM NeSTENbHOCTH:

®  BpayeOHBIN;
®  OKCHEPTHO-KOHTPOJIBHBIN;
® Hay4HO-00pa30BaTEJIbHBIM.

Komnerenunu ody4armerocsi, popMupyemMbie B pe3yabTaTe 0CBOCHHS THCHUIINHBI
N3yyenne qucUIIMHBL JOJIKHO C(HOPMUPOBATH CIEAYIOLINE KOMIIETEHIUH:

A) YuauBepcaabHbie komnereHuuu (YK):

YK-1 CriocobeH ocymecTBIsATh KPUTHUECKUN aHAIH3 MPOOIIEMHBIX CUTYalluid HA OCHOBE
CHCTEMHOTO MOAX0/a, BRIpa0aThIBaTh CTPATETHUIO ICHCTBHIA:

VK-lyp.1 3HaTh METOAbI KPUTUYECKOTO aHaliM3a M OLEHKH COBPEMEHHBIX HAyYHBIX
JOCTH>KEHH; OCHOBHBIE TPUHITUIIBI KPUTUUECKOTO aHAJIN3a;

VK-1yj12 YMeTh n0ITy4aTh HOBBIC 3HAHHMS HA OCHOBE aHAIM3a, CUHTE3a U JAp.; COOMpATh U
000011aTh JaHHBIE 110 aKTyaJIbHBIM HAYYHBIM ITPOOJIEMaM, OTHOCSIIUMCS K TPo(ecCHOHaTbHON
00J1aCTH; OCYLIECTBIATH MOUCK MH(GOPMAIMK U PEIICHUI Ha OCHOBE NEHCTBUH, SKCIIEPUMEHTA,
OIBITA, UHPOPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHHA.

VK-1lyj.3 Bnagers uccnenosanmeMm mpoOneMbl NpoeCCHOHATBHOM IEATENBHOCTH C
NPUMEHCHUEM aHaJIN3a, CHHTE3a U JIPYTHX METOJO0B MHTEIUICKTYalIbHOH ICSATEIBHOCTH, B TOM
qucie ¢ MPUMCHCHUCM I/IH(1)OpMaHI/IOHHO-KOMMYHI/IKaHI/IOHHBIX TeXHOHOFI/If/'I; BBISIBJICHUEM
npoOJeM M HCIOJIb30BAHUEM aJICKBATHBIX METOJOB IS MX PEUICHHS; JEMOHCTPUPOBAHHEM
OLICHOYHBIX CYXKICHUH B PEIICHUH MPOOIEMHBIX MPO(PECCHOHATBHBIX CUTYAIUH.

b) o0menpodeccuonanbubie komnerennuu (OIIK):

OIIK-4 CriocobeH ucronbp30BaTh B Mpo(heCCHOHATBLHON EATeIbHOCTH METOIbI PEIICHHS
3aJa4 C MCIOJIB30BaHUEM COBPEMEHHOTO 00OpYyIOBaHUS NPU Pa3pabOTKE HOBBIX TEXHOJIOTUH H
UCIIONIB30BAaTh  COBPEMEHHYI0  NPO(QECCHOHAIbHYIO  METOAOJOTHI0  JUid  I[POBEIEHUs
IKCIEPUMEHTAIbHBIX UCCIEA0BAaHNN U MHTEPIPETALIUU UX PE3YJIbTATOB:



OIIK-4yy.1 3HaTe TEeXHMYECKHE BO3MOKHOCTH COBPEMEHHOIO CIIEIHATH3HPOBAHHOIO
000pyI0BaHus1, METOIbI PEIICHUS 33729 MPO(HeCCHOHATBLHOM A TENbHOCTH;

OIIK-4y;1, YMETh MPUMEHATh COBPEMEHHBIE TEXHOIOTUH, BKIIIOYask HU(PPOBHIE, U METOJIbI
WCCIEeIOBaHU B MpodecCHOHANIBHON  NIeATENbHOCTH, WHTEPIPETUPOBATh TMOIYUYCHHBIC
pe3yJIbTaThI;

OIIK-4y;.3 Brnagers HaBblkamMu pa®oThl CO CHELMANIN3UPOBAHHBIM OOOPYAOBAHUEM IS
peanu3aly TOCTaBJIEHHBIX 3a/Jad TpPH MPOBEJACHUU HCCICIOBAaHUM U pPa3pabOTKE HOBBIX
TEXHOJIOTHH, B TOM YUCIIE ITU(POBBIX.

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

Juciumnaa b1.0.14.02 «AHanuTHuecKass XUMUsD» SIBISICTCS 00s13aTEIbHOMN UCITUTLTMHOM
broka 1 obs3atensHOM "acTu (enepaqbHOr0 TroCyIapCcTBEHHOIO 00pa30BaTeIbHOIO CTaHAapTa
BBICIIIET0 00pa3oBaHus Mo crenuaibHocTh 36.05.01 «Berepunapus», npoduns BerepuHapHas
MEAMIIMHA MEJIKUX JOMAITHUX KUBOTHBIX (YPOBEHb CIICLIUATIHUTET).

OcBamnBaetcs BO 2 cemecTpe 04HOU (hOpMBI O0yUCHHS.

[Ipn u3yueHUN NUCUUIUIMHBI « AHAJTUTHYECKAs XUMH UCHONB3YIOTCS 3HAHUSA U HaBBIKH,
MOJIyYEHHBIE CTYJEHTAaMHU T@PU OCBOCHUU WIKOJIBHOTO YypOBHA XuUMHH. JlucuurivHa
«AHanmuTH4YecKass XHUMHA» SBIsAETCS 0a30BOM, Ha KOTOPOH CTPOUTCS  OOJBIIMHCTBO
MOCJIETYIOIIUX TUCIMIUINH, TAKUX KAK:

1) Opranuueckas v pU3KOITIOUTHAS XUMUS.

2) buonoruueckast Xumusi.

3) BerepunapHast MUKPOOHOJIOTUS M1 MUKOJIOTHSI.

4) BerepunapHas (hapMaKoJIOTHsl.

5) TOKCHUKOJIOTHS.

6) ®U3KMOIOTHS U ITOJIOTHUS KUBOTHBIX.

7) KopmieHnue >KUBOTHBIX ¢ OCHOBaMU KOPMOITPOU3BO/ICTBA.

8) BerepunapHo-canuTapHas 3KCriepTHu3a.

9) bezonacHOCTh KH3HEAEATEITLHOCTH.

4. OFBEM JJUCHHUIIVIMHBI “AHAJIMTUYECKASA XUMUA”

4.1. O0beM TUCHUILINHBI “AHAJIUTHYECKAA XUMusa’”
AJIs1 09HO# (popMBI 00yUeHH S

Buna yueoHo# padoThI Bcero yacos CeM2e P

AyIuTOpHBIE 3aHATHS (BCEro) 72 72
B Tom umcrne:
Jlexiuu, B TOM YHCJIC HHTEPAKTUBHBIC (DOPMBI
IIpakTuyeckue 3anaTus (I13), B Tom ynciie UHTEpaKTUBHbBIE 34 34
(hOpMBI, U3 HHX:
npaktuyeckas moaroroska (I111) 2 2
CamocTosiTesibHasi padoTa (Bcero) 38 38
KonTposb
Bua npomexyTodHoi arTectanuu (3a4eT, IK3aMeH ) 3auyer 3auer
OO0masi Tpy10eMKOCTb Yachl / 3a4€THBIE €TUHUIIBI

72/2 72/2




5. COAEP)KAHUE JUCHUIIJIMHBI “AHAJIMTUYECKASA XUMUA”

5.1. CoaepskaHue TUCHUILIMHBI “AHAJIUTHYCCKAT XUMUA™ 1JA 04HOH GopMBI 00yUeHUH
y

Bupl yaeOHo#
paboThl, BKIIIOYAs
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=
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1. | Beeacuaue B | YK-1 CnocoGen oCymecTBIATh KPUTHIECKUI aHAIM3 TPOOIEMHBIX CUTYalMi Ha OCHOBE CHCTEMHOTO TOIX0/1a, BRIPAa0aThIBaTh
AHATTUTHYEC CTpaTeruo AeHCTBUN:
KVIO XHMIIO VK-1pp.1 3HaTh METO/BI KPUTHYECKOTO AHAIIM3A U OLICHKH COBPEMEHHBIX HAYYHBIX JOCTIDKCHHMIT; OCHOBHBIC NPHHIIUIIBI
y " | KpUTUYECKOTO aHAJIN3a,
VK-1pp, YMeTb moirydaTe HOBBIC 3HAHUS Ha OCHOBE aHAIM3a, CHHTE3a M JAp.; coOMpaTh M 00600IaTh JaHHEIE IIO
aKTyalbHBIM HAYYHBIM HpOOJeMaM, OTHOCSIIMMCS K MPO(ecCHOHANBHOI 00JacTH; OCYLIECTBIATh MOMCK HH(GOpPMALMU U
pELICHHI Ha OCHOBE JCHCTBHUIL, SKCIIEPUMEHTA, OMbITa, HHHOPMALMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOT U,
VK-1yy; Bnagets nccnenoBanuem npooiemMbl TpohecCHOHATBHON ACSTEIFHOCTH C IPIMEHEHUEM aHaIn3a, CHHTE3a
JIPYTUX METOJOB WHTEIUICKTYalbHOH NEesATeNbHOCTH, B TOM 4YHCIE C IPHUMEHEHHWEM HH(OPMAaIMOHHO-KOMMYHHUKAIMOHHBIX
TEXHOJIOTHIl; BBIABICHUEM IpOOJIIEM M HCIOJIb30BAHHEM aJCKBATHBIX METOJOB [UII HMX pEIUCHUs; JAEMOHCTPHPOBAHHEM ) ) b

OILICHOYHBIX CYXICHUI B PEIICHUN TPOOIEMHBIX MPO(ECCHOHATBHBIX CUTYAIHH.
OIIK-4 CrocobeH HCIOaB30BaTh B MPOQPECCHOHAIBHOW AEATEIHHOCTH METOABI PEIICHHS 3aJad C HCIOJIb30BaHHEM
COBPEMEHHOTO OOOPYIOBaHUS MPH Pa3pabOTKe HOBBIX TEXHOJOIMH M HCIOJIB30BaTh COBPEMECHHYIO MPOGECCHOHAIBHYIO
METOJIOJIOTHUIO ISl POBEICHUS DKCIIEPUMEHTAIBHBIX UCCIETOBAHUN 1 MHTEPIPETAIIUN UX Pe3yIbTaTOB:

OIIK-4yy.; 3HaTh TEXHUYECKHE BOSMOXKHOCTU COBPEMEHHOTO CIEIMAIN3UPOBAHHOIO 000PYIOBaHUS, METObI PEIICHUS
3a/1a4 IpOoQEeCCHOHANBHON JeSITeIBHOCTH;

OIIK-4yp, YMeTb HpUMEHATb COBPEMEHHbIE TEXHOJOIUMM, BKIIOYas HU(GPOBbIE, M METOAbl HCCICNOBaHUHN B
po(eCCHOHATBHOM ETETFHOCTH, HHTEPIPETUPOBATH ITOTyYCHHEIC PE3YIbTATHL;
OIIK-4y .5 Bnaners HaBbIKaMu paboTHI CO CHENHATN3MPOBAHHBIM 000pYyI0BAaHHEM VISl peali3alliy OCTABICHHBIX 3a/1a4 IIPH
MPOBEJCHUHN UCCACAOBAHUI U pa3pabOTKe HOBBIX TEXHOJOTHM, B TOM YHCIIE IH(PPOBHIX.




OcHOBHbBIE
MOHSATHS.
Metonanl
aHanu3a.
Knaccuduka
s
aHAJIUTHYEC
KOW XWMMWH.

YK-1 Criocoben ocymecTBIATs KpUTHIECKUI aHaTN3 IPOOJIEMHBIX CUTyallil HA OCHOBE CHCTEMHOTO IT0J1X0/1a, BEIPa0aThIBaATh
CTPATEruo ACUCTBUM:

YK-1pyj.1 3HaTh METOBI KPUTHIECKOTO aHATM3A M OLIEHKH COBPEMEHHBIX HAYYHBIX JOCTHXCHHUH; OCHOBHbIC TIPHHIIHITBI
KPUTHUYECKOTO aHAIIH3a;

VYK-1yj2 YMeTs momydaTh HOBbIE 3HAHMS Ha OCHOBE aHalM3a, CHHTE3a M Ap.; coOupaTh W 0000IIaTh AaHHBIE IO
aKTyaJIbHBIM Hay4YHBIM MpoOJieMaM, OTHOCSAIIMMCS K MPO(eCcCHOHATbHOW O0JACcTH; OCYLIECTBIISATh MOUCK HH(POPMAIUU U
pelleHuit Ha OCHOBE JIeHCTBUIA, SKCIIEPHUMEHTA, OIbITa, HH()OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTH,

VK-1yy; Bnagers uccnenoBanueM mpo0iieMsl npodecCHOHANBHOM AeSITENbHOCTH ¢ IPUMEHEHHEM aHallN3a, CUHTe3a U
JPYTHX METOJIOB WHTEIUIEKTYAILHON JeATebHOCTH, B TOM YHUCIE C MPUMEHEHHEM WH()OPMalMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTH; BBIABJICHHEM NpPOOJIEeM W HCIOJIb30BAaHWEM aJeKBAaTHBIX METOZOB JUIS WX pELICHHS; JAEMOHCTPHPOBAaHHEM
OLICHOYHBIX CY)KJCHHUI B PEIICHUHU NMPOOIEMHBIX TPO(ECCHOHABHBIX CUTYALHH.

OIIK-4 CriocobeH HCIONB30BaTh B MPO(ECCHOHANBFHON MAEATEIBHOCTH METOABl PEIICHHS 3a7ad C HCIOJIb30BaHUEM
COBPEMEHHOTO 000pYyZOBaHMS MpU pa3pabOTKe HOBBIX TEXHOJOTHH M WCIIOIH30BaTh COBPEMEHHYIO IPO(ECCHOHATBHYIO
METO/IOJIOTHIO JUIS IPOBEACHUS SKCIIEPUMEHTAIIBHBIX UCCIEIOBAHUN 1 MHTEPIPETALNH UX PE3yIbTaTOB:

OIIK-4y1.1 3HaTh TEXHUYIECKHE BO3MOKHOCTH COBPEMEHHOTO CIIEIMANIN3UPOBAHHOTO 000PYIOBAHUS, METOABI PEIICHUS
3a7a4 MpoQeCCHOHANBHON S TENbHOCTH;

OIIK-4y., YMeTh NpPUMEHATH COBPEMEHHBIE TEXHOJOIMHM, BKIIOYass LHU(POBBIE, W METOABl HCCICIOBAaHUN B
podeCCHOHANBHOMN JIESTENbHOCTH, HHTEPIPETUPOBATH MOJTY4YEHHBIC Pe3yIbTaThl;

OIIK-4y .3 Bnagers HaBbIkaMu paOOThI CO CHELHANN3NPOBAHHBIM 000PYA0BaHUEM T PeaTn3aluy OCTaBICHHbIX 3a1a4 IPpH
MIPOBEICHUH UCCIIEJOBAaHUH U pa3padOTKe HOBBIX TEXHOJIOTHH, B TOM 4YHCie HH(POBBIX.

ArperaTHble
COCTOSIHUS
BELIECTBA U
pacTBOpHI
HEIEKTPOJI
UTOB.
PactBOpsI
JNEKTPOJIAT
OB.

YK-1 CriocobeH oCcyImecTBISAT KPUTHICCKUN aHaIi3 IpOOJIeMHBIX CHTyalllii Ha OCHOBE CHCTEMHOTO MIOJX0/1a, BEIpa0aThIBATh
CTPATEruo ACHCTBUMN:

YK-1yj.1 3HaTh METOBI KPUTUIECKOTO aHAIM3a M OLEHKA COBPEMEHHBIX HAYYHBIX JOCTHKCHUI; OCHOBHBIC TIPHHIIUIIBI
KPUTHYECKOTO aHaJIH3a,;

VYK-1yj2 YMeTh monmydaTh HOBbIE 3HAHMS Ha OCHOBE aHalM3a, CHHTE3a U JAp.; coOupaTb M 0000IIaTh AaHHBIE 110
aKTyaJIbHBIM Hay4YHBIM NpoOJieMaM, OTHOCSAIIMMCS K NPO(ecCHOHAIbHOW O0JacTH; OCYLIECTBIISATh MOUCK HMH(POPMALMU U
pelleHuit Ha OCHOBE JICHCTBUIA, SKCIIEPHUMEHTA, OIbITa, MH()OPMallMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH,

VK-1yy; Bnagers uccnenoBanueM mnpoOieMsl npodecCHoHaNbHOM AeSITeNbHOCTH ¢ IPUMEHEHHEM aHallu3a, CUHTe3a U
JIPYTUX METOMOB HMHTCIUICKTYAIbHOW JEATENIFHOCTH, B TOM YHUCIE C IMPUMEHEHHEM WH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH; BBIABICHUEM IIPOOIIEM W WCIONB30BAaHHEM aJCKBATHBIX METOMIOB JJS WX PEIICHHS; ICMOHCTPHPOBAHUCM
OILICHOYHBIX CYXKICHUI B PEMICHUU TPOOIEMHBIX MTPO(ECCHOHATBHBIX CUTYAIIHH.

OIIK-4 CrmocobeH HCIoIb30BaTh B NPOPECCHOHATBHON JEATEIIFHOCTH METOABI pPEHmIeHHs 3aJa4 C HCIIOJNBE30BaHHEM
COBPEMEHHOTO OOOPYIOBaHUS MpH pPa3pabOTKe HOBBHIX TEXHOJOTMH W HCIIONB30BaTh COBPEMEHHYIO INPO(ECCHOHATBHYIO
METOJIOJIOTHIO JJISl IPOBEICHUS SKCIICPUMEHTAIBHBIX HCCIICIOBAHNHA W HHTEPIIPETAIINH UX PE3YIbTATOB:

OIIK-4yy.; 3HaTh TeXHUYECKHE BOSMOKHOCTU COBPEMEHHOI'O CIIELMAIM3UPOBAHHOTO 000PYyIOBaHUS, METOIbI PEICHU
3a7a4 Ipo(EeCCHOHANBHOM ACSITEIBHOCTH;

OHK-4HH_2 YMeTh TpUMEHSTH COBPEMEHHBIC TEXHOJIOTHH, BKJIIOYas IM(POBBIC, M METOABI HCCICIOBAHUN B
poheCCHOHATIPHOM IETSIbHOCTH, HHTEPIPETUPOBATH MOJYUCHHBIC PE3YIIbTATHI;




OIIK-4yy.; Bnagers HaBbIkaMu paOOThI CO CHELMANTN3NPOBAHHBIM 000PYAOBaHUEM I PeaTU3aluy IOCTaBICHHbIX 3a1a4 IPH
MIPOBEJICHUH UCCIICJOBAaHUH M pa3pabOTKe HOBBIX TEXHOJIOTHH, B TOM YHCiIe IIU(POBBIX.

Tutpumerpun
YECKHE
METO/IbI
aHaJIn3a.
Kucnorso-
OCHOBHO€
TUTPOBAHUE.
Kpussie
TUTPOBAHUS.

YK-1 CriocobeH 0CyIIeCTBIATh KPUTHUCCKUN aHaTH3 MPOOJIEMHBIX CHUTyallli Ha OCHOBE CHCTEMHOTO MOJIX0/1a, BIpabaThIBaTh
CTpaTeruro JeiicTBuii:

VK-1yy.1 3HaTh METOABI KPUTUYECKOTO aHAIM3a M OLEHKHA COBPEMEHHBIX HAYYHBIX JOCTHKEHUH; OCHOBHBIE IIPHUHIUIIBI
KPUTHYCCKOTO aHAJIH3a;

VYK-1lyp, YMeTh mooyuaTh HOBbIE 3HAHHMS HAa OCHOBE aHaU3a, CHHTe3a U Jp.; codupaTe U 0000IaTh AaHHBIE IIO
aKTyaJbHBIM HAYYHBIM IPOOJIeMaM, OTHOCAIIMMCSA K TPO(PECCHOHANBHOW 00JaCcTH; OCYIIECTBISATH HMOUCK WH(QOPMAIUH U
peIIeHNIT Ha OCHOBE JICHCTBH, SKCIIEPHMEHTA, OTBITa, MH()OPMAaMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH,

VYK-1yj3 Bnagers uccnenoBannem npo6iemsl IpodecCHOHANBHON AEATENHOCTH C IPUMEHEHHEM aHAIN3a, CHHTE3a U
IPYTUX METOAOB HMHTEIUICKTYaIbHOW JAEATENIFHOCTH, B TOM YHCIE C IPUMEHEHHEM WH(OPMAIHOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH; BBIIBICHHEM IIPOOIEM M HCIOJNB30BAaHMEM aJEKBATHBIX METONOB JJSl HMX PELICHHS; IEMOHCTPHPOBAHUEM
OIICHOYHBIX CY>KJIEHUH B PEIICHUH MPOOIEMHBIX MPO(ecCHOHATBHBIX CUTYaINH.

OIIK-4 CrocobeH WHCIOab30BaTh B MNPOQPECCHOHATBHOW JAEATCIHHOCTH METOMABI PEHICHUs 3aJad C HUCIOJIb30BaHHEM
COBPEMEHHOTO OOOPYIOBaHUS MpH Pa3pabOTKE HOBBIX TEXHOJOIMH M HCIOJIB30BaTh COBPEMECHHYIO MPOGECCHOHAIBHYIO
METOJIOJIOTHIO JIJISl POBEACHUS SKCIIEPUMEHTAIbHBIX UCCIAEAOBAaHUN U MHTEPIPETAUU UX PE3YyIbTaTOB:

OIIK-4yy.; 3HaTh TEXHUYECKUE BO3MOXKHOCTU COBPEMEHHOIO CIIELMATH3UPOBAHHOIO 000PYJOBAHUS, METO/bI PEIICHUS
3a/1a4 IpoeCCHOHANBHON JeSITEIbHOCTH;

OIlIK-4yn, YMeTh NpPUMEHSTH COBPEMEHHBIE TEXHOJIOTMH, BKJIIOYass NHU(QPOBBIE, W METOIBl HCCIEIOBaHHUH B
po(eCCHOHATBHOH e TENFHOCTH, HHTEPIPETUPOBATH ITOTyYCHHBIC PE3YIbTATHL;

OIIK-4y;5.3 Branets HaBbIKaMu paboTHI CO CHENHATH3MPOBAHHBIM 000pYI0BAaHHEM UIS pealM3alliy OCTABICHHBIX 3a/1a4 IPH
MIPOBEACHUH UCCIIEIOBAHUI U pa3pabOTKe HOBBIX TEXHOJOTHH, B TOM YHCIE MU(PPOBHIX.

KommiexkcH
BIE
COCIUHEHUS.

YK-1 CriocobeH ocymecTBIATh KPUTHIECKUN aHaIN3 IpOOIEeMHBIX CHTyalllii Ha OCHOBE CHCTEMHOTO II0JIX0/1a, BHIPa0aThIBaTh
CTPATEruio ACHCTBUM:

YK-IMH_I 3HaTh METOAbI KPUTUYCCKOTO aHaJIn3a U OLCHKU COBPEMCHHBIX HAYYHBIX HOCTH)KCHHﬁ; OCHOBHBIC ITPUHIHWIIBL
KPUTHUYECKOT'O aHaJIN3a;

VYK-1lyp, YMeTh momyuaTh HOBBbIC 3HAHHMS Ha OCHOBE aHAIU3a, CHHTE3a U Jp.; cobuparth U 0000IaTh AAHHBIC IIO
aKTyaJIbHBIM Hay4YHBIM HpoOJieMaM, OTHOCSAIIMMCS K NPO(ecCHOHAIbHOW O00JacTH; OCYLIECTBIISATh MOUCK HMH(POPMAIMU U
pelIeHuit Ha OCHOBE JICHCTBUIA, SKCIIEPHMEHTA, OIbITa, MH(POPMaMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH,

VYK-1yy; Bnagers uccnenoBannem npo0OiemMbl IpodecCHOHAIBHOM AeSTebHOCTH ¢ IPUMEHEHHEM aHaIN3a, CHHTE3a U

IPYTUX METONOB HMHTEIDICKTYaIbHOW JAEATENFHOCTH, B TOM YHCIE C TPUMEHEHHEM WH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH; BBIABICHHEM NpoOJEeM W WCIIONB30BAaHHEM aICKBATHBIX METOMOB M WX pEHICHHS; IEMOHCTPHPOBAHUEM
OILICHOYHBIX CYXICHUI B PEIICHUN TPOOIEMHBIX MPO(ECCHOHATBHBIX CUTYAIIHH.
OIIK-4 CrmocobeH WHCIoNB30BaTh B NPOPECCHOHATBHOM MAEATEIFHOCTH METOABI pPEHmIeHHS 3aJad C HCIIOJIBb30BaHHEM
COBPEMEHHOTO OOOPYIOBaHUS MpH pPa3pabOTKe HOBBIX TEXHOJOTMH M HCIONB30BaTh COBPEMEHHYIO NPO(ECCHOHAIBHYIO
METOIOJIOTUIO IJIA MPOBEACHU A SKCIICPUMEHTAJIBHBIX I/ICCJ'[e)IOBaHI/Iﬁ W MHTEPIIPETANU UX PE3YIbTATOB!:

OITK-4y;;1.; 3HaTh TEXHUUYCSCKHE BO3MOXHOCTH COBPEMEHHOIO CICIIHATU3UPOBAHHOTO 000PY/I0BaHHUS, METObI PEIICHHUSI




3a/1a4 IPOPEeCCHOHATBHOM IS TEIPHOCTH;

OIIK-4yp, YMeTh NpPUMEHATh COBPEMEHHbIE TEXHOJOIUMH, BKIIOYas IU(GPOBBIE, M METOIAbl HCCICIOBaHUHN B
pOodeCCHOHANBHOMN IESITENbHOCTH, HHTEPIPETUPOBATH MOJTyUEHHbIE PE3YIBTATHI;
OIIK-4yy.; Braagets HaBbIkaMu pabOThI CO CHCHATH3HPOBAHHBIM 000PYA0BaHUEM /IS Pealn3alliy OCTABICHHBIX 3a1a4 MPH
MIPOBEICHUH UCCIIEJOBAHUI U pa3pabOTKe HOBBIX TEXHOJIOTHIA, B TOM YHCIIe IM(POBBIX.

YK-1 Crioco6eH 0CyIIECTBIATh KPUTHICCKUAN aHaTN3 MPOOJIEMHBIX CHTyallli Ha OCHOBE CHCTEMHOTO MOJIX0/1a, BHIPaOaThIBaTh
CTpaTeruro JeiCcTBUIL:

VK-1yj.1 3HaTh METOIBI KPUTHYECKOTO aHAIHM3A M OLIEHKH COBPEMEHHBIX HAYYHBIX NOCTHKCHHUH; OCHOBHBIEC IIPHHIIHIIBI
KPUTHYECKOTO aHAJIH3a;

VYK-1pgo YMeTs momydaTh HOBBIC 3HAaHMS HAa OCHOBE aHalM3a, CHHTE3a M Ap.; coOmpaTh W 0000IIaTh AaHHBIEC IO

Penokcumer | KTYAIBHBIM HaydHBIM npoOiemMaM, OTHOCAIIMMCA K NMPO(ECCHOHATBHOW O00JacTH; OCYLIECTBIISATH NMOUCK HHPOPMAIHU U
pemeHni Ha OCHOBE JICHCTBUH, SKCIIEPUMEHTA, OIBITa, MHPOPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOIOTHH,
Py, VYK-1yy; Bnagers ncenenoBanuem npoonemsl TpoecCHOHATBHON AESTENPHOCTH C IPUMEHEHHUEM aHaln3a, CHHTE3a U
Komriekco JPYTHX METOJIOB HMHTEJUIEKTYaIbHOH JIEATEILHOCTH, B TOM YHCJIE C IPUMEHEHHMEM HH(OPMAIMOHHO-KOMMYHHKAIHOHHBIX
HOMCTPHMYEC | TEXHOJIOTH; BBISBJICHUEM NpPOOJIEM U HCIIOJIb30BAaHMEM aeKBAaTHBIX METOJOB JUIS WX pELICHHS; IEMOHCTPHPOBAHUEM o) 6 8
Koe OLICHOYHBIX CY)KJCHUI B PEIICHUHU MPOOJIEMHBIX TPO(HECCHOHABHBIX CUTYAIHH.
THTPOBAHIE. OIIK-4 CriocobeH wHCHONB30BaTh B MpodeccHOHANBEHOMN JEATENbHOCTH  METOJbl pEllleHUs 3a7ad © HCHONb30BaHHEM
Xenatomerp COBPEMEHHOI'0 000pYZOBaHUSI IpHU pa3paboTKe HOBBIX TEXHOJNOTHH M HCHONB30BATh COBPEMEHHYIO podeCCHOHANBHYIO
METOJ0JIOTHIO JJISl IPOBEACHHS YKCIIEPUMEHTAIIBHBIX HCCIEIOBAaHUN U HHTEPIIPETALIMH UX PE3YIbTAaTOB:
usl. OIIK-4y 1.1 3HaTh TEXHUYECKHE BO3MOKHOCTH COBPEMEHHOTO CIIEIMAIN3UPOBAHHOTO 000PY/TOBAHUS, METOABI PEIICHHS
3a7a4 MpoQEeCCHOHANBHON eI TENbHOCTH;
OIIK-4y5.> YMeTh NpPUMEHATH COBPEMEHHBIE TEXHOJOTMH, BKIIOYass MHU(POBBIE, W METOABl HCCICIOBAaHWN B
Ipo(eCCHOHANBHON ESTENbHOCTH, HHTEPIPETUPOBATH MOTYIEHHBIE PE3yIbTaThI;
OIIK-4y .3 Bnagers HaBbIkaMu paOOThI CO CHELHANTN3NPOBAHHBIM 000PYA0BaHUEM T PeaTH3aluy OCTaBICHHbIX 3a1a4 IPH
MIPOBEACHUH MCCIICI0BAHUI U pa3pabOTKe HOBBIX TEXHOJIOIHH, B TOM YHCJIC IUGBPOBBIX.
UTOIO 11O 2 CEMECTPY 32 38




6. IEPEYEHb YYEBHO-METOJANYECKOI'O OGECIHEYEHUA JJIA
CAMOCTOSTEJBHON PABOTHI OBYUYAIOHIUXCS MO JUCHUIIIUHE

6.1. Metoanueckue ykazaHusi AJ1sl CAMOCTOAITEJIbHOM padoThI
1.Pabodas TeTpaap 1m0 HEOPTAHMYECKON W aHATUTHYCCKOHW XUMUU: y4e0.-MeToiA. Tocodue s
cTyneHToB 1 kypca Qax. BeT. MeA. U BeT.-caH. (ak., ;s (ak. BeT. MeA. OYHO-3a0YHOMU
(Beuepneit) popmer oOyuenus / A. H. bapeimes [u ap.] ; CIIGIABM. - 4-e u3n., nepepad. u 1o1.
- Camnkr-IlerepOypr : CIIGI'ABM, 2017. - 112 c. - URL: https:/clck.ru/NWM86 (nata
obpamenus: 18.03.2026). - Pexxum jpoctyma: ans aBropus. noib3zoBateneid b CIIOIYBM. —
TekcT: 2eKTPOHHBIH.

6.2. J/Ilutepatypa 1Jis1 CAMOCTOATEJIbHON PadoThI
1. AnanmuTrueckas Xxumus : yued.-metoa. mocobue i ctya. 1 kypca @BM, BCO, BOK, BBPuA
/ coct. T. I1. JIynko [u ap.]; CII6GI"ABM. - CII6. : U3a-Bo CII6BI'ABM, 2016. - 39 c. -
KomaectBo — 200. (mara oopamenus: 18.03.2026).

2. Ananutuyeckas XuMHus : yaeOHO-MeToindeckoe mocodue s cryaeHtoB I kypca ®BM, BCO,
BOK, BBPuA / coct. T. I1. JIyuko [u mp.]; CIIGI’ ABM. - Cankr-IletepOypr :CII6I’ABM, 2016. -
39 c.- URL: https://clck.ru/R6xPh (mata obpamenus: 18.03.2026). - Pexxum goctyna: s
aBTopu3. nosbs3oBareneit Db CIIGI'YBM. — Tekct: aneKTpoHHbIN

7. MNEPEYEHb OCHOBHOM Y TONOJHUTEJbHOM JIUTEPATYPHI,
HEOBXOJIUMOM JIJIsI OCBOEHUSA JJUCHUTIJIMHBI
a) OCHOBHAsI JIMTepaTypa:

1. Henamesa, JI. B. Ananutnueckas xumus : yueOnuk / JI. B. Henamesa, T. T.
KOnmuna. - PoctoB-Ha-Jlony : @enukce, 2022. - 300 c. (CpenHee MeAUIIMHCKOE 00pa30BaHUE) -
ISBN 978-5-222-38568-5. - Tekcrt : anextponHslii / DbC "KoHcynbTaHT cTyaeHTa" : [calT]. -
URL : https://www.studentlibrary.ru/book/ISBN9785222385685.html (mara oOpamenus:
18.03.2026). - Pexxum noctyna : 1Mo MOAMKICKE.

0) JoMOJIHUTEIbHAS JINTEpaTypa:

1. llleBenbkoB, A. B. Heopranuueckas xumusa : yuebnuk / A. B. [lleBenpkoB, A. A.
Hpoznos, M. E. Tamm; nox pen. A. B. llleBenvkoBa. - MockBsa : JlabopaTopus 3nanuii, 2021. -
591 C. - ISBN 978-5-00101-937-4. Pexum JOCTYyTIa:
https://www.studentlibrary.ru/book/ISBN9785001019374.html - Tekcr : anexkrponnstii // I9bC
"Koncynpsrant cryaenta" ([ara noctyna: 18.03.2026.)

8. IEPEYEHb PECYPCOB UH®OPMALIMOHHO-TEJIEKOMMYHUKALIMOHHOM
CETU «<MHTEPHET», HEOBXOJUMBbIX JJIs1 OCBOEHUS JUCIIAIIJIMHbI

JIJis MOATOTOBKM K MPAKTHUYECKUM 3aHSATHSIM M BBITOJHEHUS CaMOCTOSTEIIBHON paboThI
CTYJICHTBI MOTYT HCITIOJIb30BATh Cieaytonue NHTepHeT-pecypehl:

1. https://meduniver.com — MeaunnHcKuit HHGOPMAITHOHHBIN CaMT.

2. http://vanat.cvm.umn.edu — Heopranuueckasi 1 aHaJIMTHYECKasi XUMUSI YHUBEPCUTET

MunHecoTa
J1eKTPOHHO-0UOJINOTEYHbIE CHCTEMbI:

OBC «CITIB['YBM»
OBbC «KOHCYIBTAHT CTYAEHTAY

CupasouHo-1paBoBas cucrema «Koncyiasrantl itrocy

Yuusepcurerckaa nadopmarnnonnas cucrema «POCCH Sy

IMonsorekcrosas 6a3a nagueix POLPRED.COM
Hayyuasg snekrponnas oudanoreka ELIBRARY.RU

Poccuiickast nayunas CeTb

NNk =


https://clck.ru/VWM86
https://clck.ru/R6xPh
https://www.studentlibrary.ru/book/ISBN9785001019374.html
http://vanat.cvm.umn.edu/
https://ebs.spbgavm.ru/MarcWeb2
http://www.studentlibrary.ru/
https://www.ascon-spb.ru/konsultant_plus/
https://uisrussia.msu.ru/
http://polpred.com/news
http://elibrary.ru/defaultx.asp
http://www.nature.web.ru/

8. DruexrpoHHO-OnOIMOoTeuHas cucrema 1Qlib

9. Dbaza naHHBIX MEXIVHAPOIHBIX MHIEKCOB HAVYHOTrO nutupoBauus Web of Science

10. IlomHOTekcTOBas MEXIUCHMIIMHApHAs 0a3a JAaHHBIX MO CEJIbCKOXO3SHCTBEHHBIM U
skonornueckuM Haykam ProQuest AGRICULTURAL AND ENVIRONMENTAL SCIENCE
DATABASE

11. DnextpoHHbIe KHUTH U3/1aTeIbCTBA «IIpocnexkr Hayku»
http://prospektnauki.ru/ebooks/

12. Komnexkuusi «Cenbckoe xo03sicTBO. Berepunapusi» uspmarenscrBa  «KBagpo»
http://www.iprbookshop.ru/586.html

9. METOANYECKUE YKA3ZAHUA JJIS1 OBYYAIOIIUXCSA 110 OCBOEHUIO
JUCIUITIMHbI
Meronuyeckue peEKOMEHJALUUU JUIsl CTYJIEHTOB — 3TO KOMIUIEKC DPEKOMEHJAIUi u
pa3bsCHEHUH, NO3BOJAIOIIMX CTYIEHTY ONTUMAaJbHBIM OOpa3oM OpraHU30BaTh IPOLECC
M3Y4YEeHMs] JaHHOW JUCLMILINHBIL.
CopepxaHue METOIUYECKUX PEKOMEHIallUi, KaK MTPaBUIIO, MOXKET BKIIIOUATh:

* CoBeTbl MO IJIAHUPOBAHUIO M OPraHU3alMM BPEMEHH, HEOOXOAMMOrOo Ha H3yYeHHUE
JUCcIMIUIMHBL. OnrcaHue TMOCIeA0BATEIbHOCTH JIEUCTBUM CTYIE€HTa, WIM «CIEHAapUi
U3YyYEHHUS JUCLUILIUHBDY.

VYTpeHHee BpeMs SBJISETCS] CaMbIM IUIO0TBOPHBIM Ui yueOHOM paboThl (¢ 8-14 yacos),
3areM mocneoOeneHHoe Bpems (c16-19 uacoB) u BeuepHee BpeMms (¢ 20-23 uwacoB). Camblit
TPYIHBIH MaTepHall peKOMEHJIyeTCsl K HM3Y4YeHHIO B Hayalle KakJJor0 BPEMEHHOI'0 WHTEepBalia
nocie orabixa. Yepes 1.5 yaca pabotsl HeoOxoaum mepepwiB (10-15 munyT), yepe3 4 yaca
paboThl MepephiB TOJKEH COCTaBiIATh | dac. YacTbio HaydHOW opraHM3aliu TpyJa sBIsieTcs
OBJIaJICHUE TEXHUKOM YMCTBEHHOTO TpyJa. B HOpMe CTyIeHT NOJKEH yIEITh Y4eHHI0 oKoo 10
4acoB B JieHb (6 9acoB B By3e, 4 yaca — oma).

® PexoMeHAalUU 1O paboTe HAJ JEKIMOHHBIM MaTepPUaIOM
[Ipu moAroToOBKE K JIEKIIMU CTYIEHTY PEKOMEHIyEeTCSI:

1) mpocMOTpeTh 3alucH MPEeALIeCTBYIOMIEH JEKIMM U BOCCTAHOBUTH B MaMATH paHee
W3Y4YEHHBIN MaTepHall;

2) 0JEe3HO MPOCMOTPETh U MPEACTOSIIUI MaTepuan OyayIien JeKIuu;

3) ecnu 3agaHa caMOCTOSATENbHAsI MPOPabOTKa OTAENbHBIX (PparMEeHTOB TEMBbI MPOLLION
JIEKLIMH, TO €€ HAJI0 BBIIIOJHUTH HE OTKJIA bIBAs;

4) NCUX0JI0rMYE€CKH HaCTPOUTHCS Ha JIEKIIUIO.

Orta paboTa BKIIOYAET JIBa OCHOBHBIX JTamna: KOHCHEKTHPOBAHUE JIEKUUH U
HOCIIEAYIOUYI0 padoTy HaJl JIEKIIMOHHBIM MaTEPHAIIOM.

Ilon KOHCIEKTHpPOBaHMEM MOAPAa3yMEBAIOT COCTABICHHE KOHCIIEKTa, T.€. KpPaTKOIro
NUCHbMEHHOIO H3JIOKEHUS COAEpkKaHHs 4ero-au0o (yCTHOrO BBICTYIUICHUS — pedM, JIEKLHUH,
JIOKJIa/1a ¥ T.II. WIM MUCbMEHHOTO UCTOYHUKA — JOKYMEHTA, CTaThH, KHUTH U T.I1.).

Metonuka paOoThl NpU KOHCHEKTUPOBAHUU YCTHBIX BBICTYIUIEHUH 3HAUYUTEIBHO
OTJIIMYAETCSA OT METOAUKH PabOThI IPU KOHCIIEKTHPOBAHUH MMMCbMEHHBIX HCTOUHUKOB.

KoHcnektupys nucbMeHHbIE HUCTOYHUKH, CTYIEHT UMEET BO3MOXKHOCTH HEOJAHOKPATHO
IPOYMUTATh HYXHBIA OTPBIBOK TEKCTa, MOPA3MBICIUTH HAJ HHUM, BBIJCINTH OCHOBHBIE MBICIU
aBTOpa, KpaTko cQopMyJIupoBaTh HMX, a 3areM 3amucaTb. [Ipy HEoOXOOUMOCTH OH MOXKET
OTMETHUTh M CBOE OTHOULIEHHE K 3TOH Touke 3peHus. Ciymias ke JEKIUI0, CTYJIEHT OOJIBIIYIO
4acTh KOMIUIEKCA YKa3aHHBIX BBIIIE padOT JOJKEH OTKIAJbIBaTh Ha JIPYroe BpeMsl, CTPEMSCh
MCIIOJIb30BaTh KaKyI0 MUHYTY Ha 3alMCh JIEKIMH, a4 HE HA €€ OCMBICIIEHHE — JUISl ATOrO YXKE He
ocraercs BpeMeHU. [loaToMy mHpHM KOHCHEKTUPOBAHMHU JIEKIIMM PEKOMEHIYETCS Ha Kaxaou
CTPaHULE OTAENATH MOJIA I MOCIEAYIOINX 3alCEH B JOTIOJIHEHNE K KOHCIIEKTY.

3anucaB JIEKIMIO WM COCTaBUB €€ KOHCIIEKT, HE CJEeAyeT OCTaBIATh paboTy Haj
JIEKLIMOHHBIM MaTepHaJiOM J0 Hayajla MOATOTOBKH K 3adeTy. HyXHO mpojenars Kak MOXHO
pasbie Ty paboTy, KOTOpas COMPOBOXKIAET KOHCIIEKTUPOBAHHE NMHUCHMEHHBIX HCTOYHHKOB H
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http://www.iqlib.ru/
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=F2BVMWGiLDMousbT5UG&preferencesSaved=
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http://prospektnauki.ru/ebooks/
http://www.iprbookshop.ru/586.html

KOTOpYIO HE YJaJIOCh C/IeTaTh BO BpEMs 3allKCH JIEKIUH, - IPOYECTh CBOM 3aIlMCH, paclIu(ppoBaB
OTJIENIbHBIE COKPALIEHUS, IPOAHAIM3UPOBATh TEKCT, YCTAHOBUTD JIOTMUYECKHUE CBSI3U MEXKIY €0
3JIEMEHTaMU, B psijie ClydaeB MOKa3aTh MX IpadUyecKu, BbIIEIUTH TJIaBHBIE MBICIHU, OTMETUTH
BOMPOCHL, TpeOyIoUIMe JOMOJHUTEIbHOH 0OpabOTKHM, B  YacTHOCTH, KOHCYJbTallUU
MpenojaBaTes.

ITpu paGote Haj TEKCTOM JEKIMU CTYJEHTY HEOOXOUMO 00paTUTh 0c000€ BHUMAaHHE Ha
npoOJieMHbIE BOMPOCHI, [TOCTABJIEHHBIE MPENOAaBaTeIeM MPU YTEHUHU JIEKLIMH, a TaKKe Ha €ro
3a/laHus U PEKOMEHAALINN.

JUig KakaoW JIEeKIUH, MPAaKTUUYECKOro 3aHATUS U J1JabopaTOpHON paboThl MPUBOAATCA
HOMEp, TeMa, IepeYeHb pPAcCMAaTPUBAEMBIX BONPOCOB, O0bEM B 4Yacax M CCHUIKM Ha
peKoMeHayeMyI0 uTeparypy. s 3aHATUH, NPOBOJMMBIX B MHTEPAKTUBHBIX (opMax, JOJDKHA
YKa3bIBaThCS UX OpraHU3allMOHHAas (opMa: KOMIbIOTEpHAsl CUMYJIALUS, Je0Bas WIH pojeBas
urpa, pa30op KOHKpETHON CUTyallu U T.J.

* PexomeHanuu no noAroToOBKE K NPAKTUYECKUM 3aHATUAM

[IpakTuueckue (CeMUHAPCKHUE) 3aHATHUS COCTABIIAIOT BAKHYIO 4acTh IPO(ecCHOHAIbHOM
HOJTOTOBKU CTYJeHTOB. OCHOBHAs LieNb MPOBEACHUS MPAKTUYECKUX (CEMUHAPCKUX) 3aHATHH -
(hopMUpOBaHHE Y CTYAEHTOB aHAJUTHUYECKOI0, TBOPUECKOIO MBIIUIEHUS IyTEM MPHOOpEeTeHus
NPaKTUYECKUX HABBIKOB. Tak e MPaKTUYEeCKHE 3aHATHS MPOBOJATCS C LEIbI0 YIIyOJieHUs u
3aKperyICHUs] 3HaHWM, MOJYyYeHHBIX Ha JIEKIUSIX U B IMPOLIECCE CAMOCTOSITEIbHOW padOThl HAJl
HOPMAaTUBHBIMU JIOKyMEHTaMM, Yy4yeOHOM W HayuHoil mureparypoil. Ilpum mnoaroroBke K
IPAKTUUECKOMY 3aHATHIO Ul CTYJEHTOB HEOOXOJMMO M3YyUUTh WM MOBTOPUTH TEOPETUUYECKUIN
MaTepual 1o 3aJaHHON TEME.

[Ipu noAroToBKE K MPaKTUYECKOMY 3aHSATHUIO CTYAEHTY PEKOMEHAYETCS IPUIEPKUBATHCS
CJIEIYIOIIETO aIrOpPUTMA!

1) 03HAaKOMUTBCS C IJIIAHOM IPEICTOSIIETO 3aHATHUS;

2) mnpopaloTaTh JUTEpaTypHble MCTOYHHKH, KOTOpble ObUIM PEKOMEHIOBaHbI, U
03HAaKOMUTbHCSI C BBOJHBIMU 3aMEUaHUSIMU K COOTBETCTBYIOILIUM pa3jeiiaM.

Metoanyeckre ykazaHus K MPAKTHYECKUM (CEMHHAPCKUM) 3aHATUSAM IO JUCLUIUIMHE
HapsIy ¢ pabodeil mporpaMMoi U rpaduKoM y4eOHOTO TpOoIecca OTHOCITCS K METOJAUYSCKUM
JOKYMEHTaM, ONpeeSIONINM YPOBEHb OPTaHU3aIMK U KauecTBa 00pa30BaTeIbHOIO MpoLecca.

ConeprxaHue MpakKTUYECKUX (CEMHHAPCKHX) 3aHATUH (pUKCHpyeTCsl B pabounx y4eOHBIX
nporpaMMax JUCLHUIUIMH B pazfenax «llepedyeHb TeM NpakTHYeCKUX (CEMHUHAPCKUX) 3aHATUI.

Baxwneiimeii cocraBistonei 1r000# (HopMbl TPAKTUIECKUAX 3aHATHI SBISIOTCS 3aJaHMUS.
OcHoOBa B 33/1aHuM - IpUMEP, KOTOPBIM pa3dupaeTcs ¢ MO3ULMIA TEOpUH, Pa3BUTOM B JIEKIHH.
Kak npaBuiio, 0cHOBHOE BHUMaHHE yJesieTcst (POPMHUPOBAHNIO KOHKPETHBIX YMEHHIA, HABBIKOB,
YTO M OMNpeNeNsieT COAEp)KaHUE NEesSTeIbHOCTH CTYIEHTOB - PELIeHHE 3ajad, J1abopaTopHbIe
paboThl, YTOUHEHUE KaTerOpuil M MOHATUN HAayKH, SIBJSIOIIMXCS MPEANOCHUIKON MPaBUIbHOIO
MBIILUUIEHHS] U PEYN.

[IpakTuueckue (CeMUHAPCKUE) 3aHATHS BBIIOJIHSIOT CIEAYIOIINE 3aJaun:

- CTUMYJMPYIOT DEryJIIpHO€ H3YyYEHHE PEKOMEHIYEMOH JMTEepaTypbl, a TaKkKe
BHUMATEJIbHOE OTHOILIEHUE K JIEKIIAIOHHOMY KYpCY;

- 3aKpeIUIIOT 3HAHMSA, IMOJY4YEHHble B IpOLECCe JIEKIMOHHOIO OOy4eHus |
CaMOCTOSITENIbHOM pabOThl HAJ| INTEPATYPOI;

- pacMpsOT 00bEM POQPecCHOHATBHO 3HAUUMBIX 3HaHUH, YMEHUH, HABBIKOB;

- TI03BOJISIFOT MPOBEPUTH MTPABMIIBHOCTH PAaHEE MOTYYEHHbBIX 3HAHMI;

- IPUBUBAIOT HABBIKU CAMOCTOSITEJIBHOTO MBIIIEHUS, YCTHOTO BBICTYIIICHUS;

- CIIOCOOCTBYIOT CBOOOJTHOMY OIIEPUPOBAHUIO TEPMUHOJIOTHEH;

- TPEOCTaBISAIOT MPENOAABATEN0 BO3MOXHOCTh CHCTEMATHYECKH KOHTPOJIUPOBATH
YPOBEHb CaMOCTOSITEIIbHOW PabOTHI CTYJCHTOB.

Metoanyeckre ykazaHus K MPAKTHUYECKUM (CEMHHAPCKUM) 3aHATUSAM IO JUCLUIUIMHE
JIOJDKHBI OBITH OPHEHTHUPOBAHBI HAa COBPEMEHHBIE YCJIOBUS XO3SHICTBOBAHHS, JEHCTBYIOIIHE
HOPMAaTUBHBIE JOKYMEHTBI, IE€PEAOBBIE TEXHOJOIMHM, Ha IIOCIECJHUE JOCTHKECHHUS HayKH,



TEXHUKHU U IMPAKTHKH, HA COBPEMEHHbIE MPEJCTABICHUS O TEX WM UHBIX SIBICHUAX, U3ydaeMOn
JNENCTBUTEIBHOCTH.

* Pexomenamuu mno pabote ¢ IUTEpaTypoil.

Pabora ¢ nurepaTypoil BaXKHBIH 3Tall CaMOCTOSITEIbHON PabOThl CTYIEHTA 1O OCBOCHHIO
MperMeTa, CoCOOCTBYIOUINI HE TONBKO 3aKPEIUICHUIO 3HAHWM, HO M PAaCUIMPEHUI0 KPyro3opa,
YMCTBEHHBIX CIIOCOOHOCTEH, MaMATH, YMEHHMIO MBICIUTh, W3JIaraTh M IOATBEP)KIAaTh CBOU
runore3bl U uaer. Kpome Toro, pa3BUBAIOTCS HaBBIKM HAy4YHO-HCCIIEIOBATEILCKON pabOThI,
HEoOXoIuMbIe B anbHeIIel NpodeccCuoHanbHOM e TeTbHOCTH.

[Tpuctynas K M3y4EHHIO JMUTEpPATyphl MO TEeME, HEOOXOAUMO COCTABIATH KOHCIIEKTHI,
BBINUCKY, 3aMeTKU. KOHCIEKTUpOBaTh B 005A3aTENLHOM MOPSIJIKE CIEAYeT TPYAbl TEOPETHKOB,
KOTOpBIE TO3BOJISIIOT OCMBICJIUTh TEOPETUUECKHil 0a3uc uccienoBaHusd. B ocraibHOM MOXHO
OTPAaHUYUTHCS BBIMMCKAMU M3 M3YyYEHHBIX HCTOYHUKOB. Bce BBIMMCKH, HUTATHl 00s3aTEIBHO
JOJKHBI UMETh TOUHBIN «00paTHBIN ajpecy» (aBTOp, Ha3BaHUE pabOThl, TOJ U3AAHUS, CTPAHULIA U
T.11.). ’KenarenpHO HamucaTh COKPAIIEHHOE Ha3BaHUE BONPOCA, K KOTOPOMY OTHOCHUTCS BBIIHCKA
win 1uutata. Kpome TOro, HeEOOXOAMMO HAy4YHTbCS Cpa3y Ke COCTaBIATH KapTOTEKy
CHeLMANTbHOM TUTEpaTyphl U MyOJUKAIMil UCTOYHUKOB, KaK MPEJIOKEHHBIX IpenojaBaTeseM,
TaK M BBIABJIEHHBIX CaMOCTOSITEJIbHO, a TakXke oO0paTtutbcs K Oubnuorpaduyeckum
CIIPaBOYHHMKAM, JICTOMUCU OJKYypHAIbHBIX CTaTe, KHWKHOW IeTOmHCH, pedepaTUBHBIM
xKypHanaM. [Ipu 3TomM myOIuKalMyM MCTOYHMKOB (CTared, Ha3BaHWS KHUI M T.JI.) MUCaTh Ha
OTJENBHBIX  KapTOYKaX, 3aloJIHATh  KOTOpble  HEOOXOAMMO  COIJIaCHO  MpaBMJIaM
oubnuorpaduueckoro omnucanus (paMuiaus, WHUIHAIBI aBTOpa, Ha3BaHWE palboOThl.. MecTo
W3JIaHUsl, U3JATENbCTBO, TOJ M3JIaHUSA, KOJIMYECTBO CTpPaHUL, a JUIsl >KYpHAJIbHBIX CTaTed —
Ha3BaHME XypHaJa, TOJl M3JaHMs, HOMepa cTpaHul). Ha kaxaoil kaprouke ILenecooOpa3HO
(uKcUpOBaTh MBICTH aBTOPa KHUTU MU (DAKT U3 STOM KHUTH JIUIIb MO OJHOMY KOHKPETHOMY
Borpocy. Ecim B pabote, maxke B TOM ke ad3are Wi ¢pase, COIAepKaTCs elle CYXKACHUS WIN
(hakThI IO IPYTrOMy BOIPOCY, TO UX CJIEAYET BBHIMTUCHIBATH HA OTACNIBbHYIO KapTOouKy. M3moxxeHnue
JIOJDKHO OBITH C)KaThIM, TOYHBIM, 0e3 CyOBEeKTUBHBIX OLIEHOK. Ha 000pOTHOI CTOpOHE KapTOUKH
MO>KHO JIeNlaTh COOCTBEHHbIE 3aMETKH O JIaHHOM KHUTE WM CTaThe, €€ COJAEPKAaHUH, CTPYKTYpeE,
0 TOM, Ha KaKMX UCTOYHUKAX OHA HalKCaHa U Tp.

* Pa3bsacHeHus Mo MOBOAY palbOTHI ¢ KOHTPOJIBHO-TECTOBBIMU MaTepuaiaMH MO Kypcy,
PEKOMEH/IALIMHY IO BBHIIOJHEHUIO JOMAIIHUX 3aJaHUH.

TectupoBanue - 3TO MpoBepKa, KOTOpas MO3BOJISIET OINPEAETUTh, COOTBETCTBYET IIH
peasibHOE MOBEJEHUE MPOrpaMMbl OKUIAEMOMY, €CJIHM BBIIOJHUTH CIELHMAIBHO MOJ00paHHBIN
Habop TecToB. TecT — 3TO BBIMOIHEHNUE OMPE/IEIICHHBIX YCIOBUHM U NeUCTBUN, HEOOXOAUMBIX JIJIS
poBEepKH paboTHI TecTupyeMoil ¢yHKuuM min e€ yacti. Ha Kakaplii BOIpoC MO JUCHUTUTHHE
HEOOXO0MMO MPABUIILHO OTBETUTH, BIOPAB OJMH BapUAHT.

* PexoMeHIanMyM 1O BBHITIOJIHEHHIO KYpCOBOM palOThl (€CaM OHa MPEeIoaraeTcs
y4eOHBIM IUTAHOM), OMNPEIENAIOIINEe UX TEMaTHUYECKYyI0 HAIpaBIEHHOCTb, IEM U 3aJauu
BBITIOJIHEHHSI, TPEOOBAHMS K COACPIKAHUIO, 00beMY, O(OPMIICHUIO U OpPTraHU3aIMHd PyKOBOACTBA
UX MOJATOTOBKOM CO CTOPOHBI Kadeap v mpenoaaBaTenei.

10. BOCIIMTATEJIbBHASI PABOTA

B paMKax pcaiu3alui AUCHUIUIMHBI TIPOBOAWUTCA BOCHHUTATCIIbHAA pa60Ta JJIs
(opMHUpPOBaHUS COBPEMEHHOIO HAy4YHOTO MHUPOBO33PEHUS M CHCTEMbl 0a30BBIX LIEHHOCTEH,
(1)0pMI/IpOBaHI/ISI " pa3dBUTUA OYXOBHO-HPABCTBCHHBIX, I'PAKAAHCKO-ITATPUOTHICCKUX HGHHOCTefI,
CHCTEMBI 3CTETUUECKUX M 3TUYECKUX 3HAHUHU U LIEHHOCTEH, YCTAaHOBOK TOJEPAHTHOTO CO3HAHUSA
B oOmecTtBe, (OpMUPOBAHHS Yy CTYAEHTOB IMOTPEOHOCTH K TPYAYy KaK NEepBOH >KU3HEHHOU
HEOOXOIMMOCTH, BBICIIEH IIEHHOCTH M IJIABHOMY CHOCOOY JOCTM)KEHUS >KM3HEHHOIO ycIiexa,
JUIsl OCO3HAHMS COLMANBHOM 3HAYMMOCTH CBOEH Oyay1eit mpodeccun.

11. MIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJOT W, UCIIOJIb3YEMBIX ITPH
OCYHIECTBJIEHUU OBPA3OBATEJIBHOI'O ITPOLECCA
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B ydeGHOM mporiecce o AUCHUILUIMHE TMPETyCMOTPEHO HCIIONh30BaHNE HH(GOPMAITMOHHBIX
TEXHOJIOTUHU:

v BEJICHUE TIPAKTUYECKUX 3aHATUH C UCTIONB30BaHUEM MYJIbTHMEINA,

v MHTEPAKTUBHBIC TEXHOJOTHHM (TMPOBEICHHE JMANOTOB, KOJJIEKTHBHOE OOCYKICHUE
Pa3IMYHBIX MOJIXO00B K PELUICHUIO TOM WM HHOW y4eOHO-ITpodheccnoHaNbHOM 3a1a4un);

v B3aUMOJICHCTBHE C 00YYAIOLMMHCS TOCPEICTBOM JIEKTPOHHOM MOYTHI;

v coBMecTHass pabota B DIJIEKTPOHHON HHPOPMALMOHHO-00PA30BATEIBLHON  Cpene

CIIoI'YBM: https://spbguvm.ru/academy/eios/

11.1. TexHOJIOTHM HCKYCCTBEHHOI'0 HHTE/JICKTA

JIisi TOATOTOBKU K MPAKTUYECKUM 3aHATUSM M BBIOJHEHHUS CAMOCTOSTEIBHON PabOTHI
CTYJIEHTBI MOTYT UCIIOJIb30BaTh UCKYCCTBEHHBIN UHTEIIEKT.

HckycCcTBEHHBI MHTEIUIEKT — KOMIUIEKC TEXHOJIOTHMYECKUX PELICHHM, IO3BOJISIOLINMI
MMUTHPOBATh KOTHUTUBHBIE ()YHKIIMH YeIOBEKa (BKIIFOYAsi CaMOOOyUYEHHE U IOMCK pellieHnui 0e3
3apaHee 3aJaHHOr0 AJITOPUTMA) U MOJIy4YaTh NP BBIMOJHEHUH KOHKPETHBIX 3aJa4 pe3yJIbTaThl,
CONOCTAaBUMBIE, KAK MUHHMYM, C PE3yJIbTATAMH HHTEJUICKTYAJIbHOM JEATEIIbHOCTU YEJIOBEKA.
KoMmIiekc ~ TeXHONOTMYECKUX  peIleHWd  BKIOYaeT B ceds  mHQOpPMAIMOHHO-
KOMMYHHUKAIITMOHHYIO HHPPACTPYKTYPY, IPOrpaMMHOE oOecrieueHre (B TOM YHCIE METOJbI
MAaIIMHHOTO 00yUYeHHs), IPOLIECChl M CEPBUCHI 110 00pabOTKE JAHHBIX U MOUCKY pemieHui (Yka3
[Ipesunenta Poccuiickoit ®eneparuu ot 10 oktsiops 2019 1. Ne 490 «O pas3Butuun
UCKYCCTBEHHOTO MHTeIIeKTa B Poccuiickoit denepammm»).

JlanHblit MOIyNb HalesleH Ha (OpMUpOBaHHE KOMIETEHIMH B cepe HCKYyCCTBEHHOTO
WHTEIJICKTA, MO3BOJISIFOIINX BBITYCKHUKAM UCIIOIB30BaTh M pa3pabaThiBaTh OTIEIbHBIE METOIBI
YU TEXHOJIOTMH C y9aCTHEM HCKYCCTBEHHOTO HWHTEIIEKTa, JTMOO BIAJETh METOIOJOTHYCCKUMHU
ACTIEKTaMHU HUCIOJIb30BaHUSA H Pa3padOTKH METOJOB U TEXHOJOTHH C HWCHOJIb30BaHUEM
HMCKYCCTBEHHOTO MHTEJIJIEKTA M YCIIEITHO MPUMEHSATh UX B CBOEH NIEATEIBHOCTH, BJIaJIETh BCEMHU
KOMIIETEHLIMSIMU,  CBSI3aHHBIMU ~C  PYKOBOJACTBOM  KOMIUIEKCHBIMM  PEIICHUSIMH 1O
WCTIONB30BAaHUIO W pa3pabOTKE CHUCTEM MCKYCCTBEHHOTO WHTEIJIEKTa, B TakKe 00JanaTh
kBanupukanueiir B cdepe yOpaBIeHUS TNPOCKTAMHU H  PYKOBOJCTBOM  KOJUIEKTHUBOM
pa3pabOTUYHKOB.

[Ipu >TOM B YacTH KUCMOJIL30BAHUS CUCTEM HCKYCCTBEHHOTO MHTEIIEKTa 00pa3oBaTenbHas
mporpamMma JoJDKHa oOecnedynBaTh (POPMUpPOBAHUE KOMIIETCHIIMI MO PEIICHUIO TaKWX 3ajad,
KAaK IUIaHUPOBAHHWE, MPOTHO3UPOBAHME M NPHUHITHE PEIICHUM, aBTOMATH3alUs PYTHUHHBIX
MPOU3BOACTBEHHBIX  OMNEpalyid,  HCIOJIb30BAHME  ABTOHOMHOTO  HWHTEJUICKTYaJbHOTO
0o0opysoBaHUsl U POOOTOTEXHUYECKHX KOMIUIEKCOB, MHTEIIEKTYyalbHBIX CHUCTEM YIIPaBIICHUS
JIOTUCTUKOM, TOBBIIIICHUE 0€30MaCHOCTH COTPYIHUKOB MPH BBIMOJTHEHUU MPOU3BOACTBEHHBIX U
OM3HEC-TIPOIIECCOB,  MOBBIICHUE JIOSIIBHOCTHM ¥ YAOBJICTBOPEHHOCTH  MOTpeOUTENEH,
ONTUMU3AIMS Tpolecca Moadopa W OOy4YeHHS KaapoB Ha OCHOBE NPHUMEHEHHS METOJIOB
MAIIMHHOTO OOyYeHMs, HEHpPOCETEeBBIX MOJENeid ¥ METOJOB, CKBO3HBIX MH(POBBIX
CyOTEeXHOJIOTHI ICKYCCTBEHHOT'O MHTEJUICKTA U JIP.

B wactu pa3paboTku CUCTEM HCKYCCTBEHHOI'O MHTEIUIEKTa 0Opa3zoBaTelibHas Mporpamma
JIOJDKHA oOecrnieunBaTh (POPMUpPOBAHUE KOMIIETCHIIMM B 00JIACTSIX pa3paOOTKHA U MPOTPaMMHON
peanu3aiuy alropuTMOB; UCCIIEOBAHUN alTOPUTMOB M MAaTEMAaTHUECKUX METOJIOB; pa3paboTKu
MPOTPAaMMHBIX U TEXHOJIOTHYECKUX PEHICHUH; METOJI0OB M TEXHOJIOTHH cOopa, XpaHEHUS U
00pabOTKM  JMaHHBIX; Ppa3pabOTKH  CHEMUATU3HPOBAHHOTO  aNMapaTHOrO  OOecleyYeHMUS;
MOATOTOBKU KBAIU(PHUITUPOBAHHBIX KAJPOB B OOJACTH MCKYCCTBEHHOTO MHTEIIJIEKTa HA OCHOBE
METOJIOB MAIIMHHOTO O0Yy4YeHHs, HEMPOCETEBBIX MOJENEH M METOIOB, CKBO3HBIX IH(PPOBBIX
CyOTEeXHOJIOTHI UICKYCCTBEHHOT'O MHTEJUIEKTA U JIp.

TexHOIOruM MCKYCCTBEHHOI'O WHTEJIEKTa HCIIONB3YIOTCS Ha 3Tare U3JI0)KEHHS HOBOT'O
COJIEpXaHUsI MO TEME U €ro 3aKPEIUICHHs] Yepe3 CHUCTEMY MpPOOJIEMHBIX BOMPOCOB IO TEME,
JIOTIOTHUTEBHBIX YTOUHSIOIUX MPOOJIEMHBIX BOIPOCOB U BBITIOIHEHUE MPOOIEMHBIX 3aaHUM.
JIomOTHUTEBPHBIM METOAUYECKUM TIOJIX0/IOM SIBJISIETCSI UCIIOJIb30BAHUE MOJIETH «IIEPEBEPHYTOE
oOydeHuey», KOTJa y4Jalluecss CaMOCTOSTENbHO M3Y4YaloT TEOPEeTUYECKUil MaTepuan JoMa, a Ha
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YpOKe MEPEeXOIiIT K ero o0CykIeHnuto B (popmate HpOHTAIBHON Oecepl U 3aKpEIICHUIO Yepes
peleHue 3aad B MUKporpymnmnax (710 4-8 uenoBex).

[Ipu opranm3aruu 3aHATHH MOIYJIb «HCKYCCTBEHHBI HHTEIUICKT» JTOJIKEH OBITh BKIIFOUCH
B KQXJ0€ MPAKTUYECKOE 3aHATHE, YTO 3HAYUTEIHHO MOBBICUT UX I(PPEKTUBHOCTH, OCOOCHHO B
qacTu 00CYyXACHHUS y4eOHOTO MaTepuaia, CaMOCTOSTEILHO OCBOCHHOTO OOYUYaOIUMCS IoMa C
MIOMOIIBI0 MHTEPHET pecypcoB. PekomeHmyercsi, 4ToObl B OOCYKICHUM MPUHSUIA y4acTHE BCe
oOyyaromuecs.

[TepeueHp pecypcoB ¢ CETH UHTEPHET:

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

2. BBenenue B MAaIlIUHHOE o0OyueHue oT «Bioinformatic Institute»
https://stepik.org/course/4852/promo

3. Cnemmanuzanus MammHHOe O0O0y4YeHHE | aHalu3 JaHHBIX OT «MOCKOBCKHIA

(OUBUKOTEXHUYECKUH ~ WHCTUTYT» https://ru.coursera.org/specializations/machine-learning-

dataanalysis
4. IInatpopma ans npoBeaeHust copeBHoBaHui o Data Science https://www.kaggle.com

11.2. IlporpammHoe obecnieuenmne
IlepedyeHb JMIEH3NOHHOTO M CBOOOJHO PACIPOCTPAHAEMOI0 IPOrPAaMMHOI0 o0ecneYeHns,
B TOM 4McCJIe 0Te4eCTBEHHOI0 IPOU3BOACTBA

No HazBaHne pekoOMeHIyeMbIX 110 pa3jiesam u JIunensus
/11 TeMaM IPOTrpaMMbl TEXHHYECKUX H
KOMITbIOTEPHBIX CPEJICTB OOYUCHHMSI
1 | MS Power Point 67580828
2 | Libre Office cBobognoe 110
3 | OC Aapt OOpa3oBaHue 8 AAQ0.0022.00
4 | ABMC "MAPK-SQL" 02102014155
5 | MS Windows 10 67580828
6 | Cucrema Koncynbrant [1ntoc 503/KJI
7 | Android OC cBoboaHoe 110

12. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJAUMASA IJIsA
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOT' O ITPOLHECCA 11O JNCHUIIJIMHE

HaumenoBanue HanMeHoBaHMe crienuaIbHBIX OcCHalIEHHOCTD CIeUATBHBIX

AUCHUTLTAHBI noMenieHuii ¥ moMeneHuii 1Jis noMenieHuii ¥ MoMeneHuii 1Jis

(MoayJin), CaMOCTOSITeJIbHOM PadoThI CaMOCTOSITEJIbHOM padoThI

NMPaKTHK B

COOTBETCTBHUH C

y4eOHbIM

ILUIAHOM

Ananmutuueckas | 104 (196084, r. Caukt-IletepOypr, | Cneyuanruzuposannas Mmebeny:

XUMUS yi. YepHurosckasi, oM 5) YueOHas | mapThl, CTyJbs, yueOHast JOCKa.
ayIUTOpUs JUTSt npoBeneHus | Haenaouvie nocobus u  yyeOHvle
3aHATUA  CEMMHApCKOTO  TUIA, | Mamepuasi: [Tepuoanueckas
TPYNINOBBIX W WHIUBUAYAIbHBIX | CHCTEMa XHUMHYECKHX  JJIEMEHTOB
KOHCYJIbTaIlui, TeKyiiero koutposs | .. Menpeneena, Tabauia
Y IPOMEKYTOYHOU aTTECTAIMH PacTBOPUMOCTH
105 (196084, r. Cankt-IlerepOypr, | Cneyuanusuposanuas Mmebeny:
yi. YepHurosckasi, 1oM 5) YueOHas | mapThl, CTyJbs, yueOHasl JOCKa.
ayIuTOpus TS npoBeneHus | Haensionvie nocobus u  yuebOHvle
3aHATUH ~ CEMUHAPCKOTO  THUIA, | Mamepuaisl: [Tepuoanueckas
TPYNNOBBIX WM HWHIUBUAYAJIbHBIX | CHCTEMa XHUMHUYECKHX  JJIEMEHTOB
KOHCYyJbTalUMM, TeKyuero konrpons | .M. Menpeneesa, Tabnuma
U IPOMEKYTOYHOM aTTeCTallNH PacTBOPUMOCTHU
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texHonoruii (196084, r. CaHKT- | CTOJEL CTYJIb, CIeLMaNbHEIH
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ITomemenue -UIg  XpaHeHHs U
IpOQHUIAKTHIESCKOTO 00CIYKUBAHUS
yueOHOro 060pyoBaHUs
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CTOJIEI, CTYJIbs, CITENHAILHBIN
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BBICILIET0 00pa30BaHMUs
«Cankr-IlerepOyprckuii rocyJapCTBEHHBIM YHUBEPCUTET BETEPUHAPHON
MEIULIMHBD)

Kadenpa neoprannueckoii xumuu u 0uopusnku

®OH/I OHEHOYHbBIX CPEACTB
TEeKYyHIero KOHTPOJISI/IIPOMEKYTOYHOM aTTeCTAIMHU 00y4Yar0IUXCS
npu ocsoennu OITOII BO, peanusyromein @®I'OC BO

10 JUCIHUILINHE

«AHAJIUTUYECKAS XUMMU S
YpoBeHb BbICIIETO 0Opa30BaHUs
CIIEHMAJIMTET
CneunanbHoctb 36.05.01 Berepunapus
IIpo¢uin: BeTepuHapHAs MeIMIMHA MEJKHX JOMAIIHUX KHUBOTHBIX
Ounas ¢popma 00yueHus

I'ox Hauvana noaroroBku - 2026

Cankr-IletepOypr
2026 .



1. TACHIOPT ®OHJA OINEHOYHBIX CPEACTB

Taoauna 1

DopmHpyeMble
KOMIIETEHIIUH

KonTposmpyembie pa3aeiibl
(TeMbl) TUCHUTLIHHBI

OneHnovHoe
CpeaCTBO

YK-1 CnocobeH  OCYIIECTBIATh
KPUTHYECKHI aHalu3 TPOOJIEMHBIX
CUTyallli Ha OCHOBE CHCTEMHOTO
MOJIX0/1a, BBIPAOATHIBATH CTPATETHIO
ICUCTBHUIL:

VYK-1lyg 3HaTHL METOJIbI
KPUTHYECKOTO aHalu3a U OICHKHU
COBPEMEHHBIX HAYYHBIX
JOCTHKEHHUM; OCHOBHBIC TNPUHIUIIBI
KPUTHUYECKOTO aHAJIH3a;

VK-lygo YMers  momydaTh
HOBBIC 3HAHUS HA OCHOBE aHAIIN3a,
CHHTE3a U JIp.; cOOMpaTh U 00001maTh
JaHHBIE M0 AaKTyalbHBIM HayYHBIM
npoOiemam, OTHOCSIIIMCS K
pohecCHOHATBLHOM obnactu;
OCYUIECTBIISATh IOUCK MH(OpPMALIUU U
pellEHHI Ha OCHOBE JICHCTBHA,
AKCIIEPUMEHTA, OTIbITA,
UH(POPMALIMOHHO-
KOMMYHHUKAI[IOHHBIX TEXHOJIOTHUI.

VK-1yps Bnanets
HCCJICIOBAaHUEM POOJIEMBI
npoeCCUOHATIBHON JAEATENbHOCTU C
NpPUMEHEHUEM aHajlu3a, CHHTE3a U
JIPYTHX METOJOB HHTEIUICKTYalbHOU
NEeSATeNIbHOCTH, B TOM 4HCIE C
MPUMEHEHUEM nH(OPMaIIMOHHO-
KOMMYHHMKAI[MOHHBIX ~ TEXHOJIOTHUH;
BBISIBJICHUEM npooiem u
UCIIOJIb30BaHUEM aJICKBATHBIX
METOJIOB TSt UX  PeICHUs;
JIEMOHCTPUPOBAHUEM OIICHOYHBIX
CY)KIEHUI B pEIICHUU MPOOIEMHBIX
MpOeCCUOHAIBHBIX CUTYAIIHH.
OIIK-4 CnocobeH wHCMONb30BaTh B
MpoPECCHOHAIBHONW  JIESITEIBHOCTH
METO/IBI pelieHus 3amaq c
HCIIOJIb30BaHNEM COBPEMEHHOTO
o0opynoBaHusT  TpU  pa3paboOTKe
HOBBIX TEXHOJIOTHH WM WCIOJIh30BaTh
COBPEMEHHYI0  MPOo(dhecCHOHATBLHYIO
METOJIOJIOTHIO  JUIS  TIPOBEICHUS

BBenieHne B aHATUTHYECKYIO
XUMHUIO.

Komnoksuym,
TECThI

OcHoBHBbIE IOHATHS. MeTobI
ananmu3a. Knaccudukanms
aHAJTMTUYECKON XUMUH.

KonnmokBuym,
TECThI

ArperaTHble COCTOSIHUS
BEIIECTBA U PAaCTBOPBI
HEAJIEKTPOJIUTOB. PacTBOPHI
JIIEKTPOJINTOB.

Konnoksuym,
TECTBI

KommrexcHble COCIMUHCHHMUA.

Komnoksuywm,
TECThI




OKCIIEPUMEHTAIBHBIX HCCIICTOBAHUN
Y MHTEpIPETaLUU UX PEe3yJIbTaTOB:
OTIK-4y1; 3HATH TEXHHUECKHE TutpuMeTpuuecKrue METOIbI
5. | BosmoskHOCTH COBDEMEHHOTO aHanuza. KucinotHo-ocHoBHoe | KosmokBuym,
CTIEIHATH3NPOBAHHOTO tutpoBanue. Kpusbie TECTBI
000pyZOBaHUs, METOJbl pELICHUS THTPOBAHHSL.
3a1a4y npodeccuOHaTBLHON
JeSITEIbHOCTH,
OIIK-4y1., YMeTh NPUMEHATH
COBPEMEHHBIE TEXHOJIOTUH, BKIIOYAs
1 poOBBIE, U METOJbI UCCIICIOBAHUN
B Ipo(eCCUOHATILHON AESITeNbHOCTH,
UHTEPIPETHPOBATH MOJTy4YCHHBIE
PC3YJIbTATHI; Penoxcnmerpus. KomnmokBuym,
6. OllK-4y;; Buagers  Hasbikawmu Kommiekconomerpuueckoe TeCTEI
paboTBI CO  CIICIMATH3UPOBAHHBIM | | 11POBAHHUC. XenaroMeTpus.
o0opyaoBaHHWEM JUIsI  peaau3aluu
MOCTABJICHHBIX 3aj1aq pH
MIPOBEICHUU UCCJICTOBAHHMA u
pa3pabOTKe HOBBIX TEXHOJOTHHA, B
TOM YHUCIIe NU(POBBIX.
2. IlpumepHBIii IepeYeHb OLEHOYHBIX CPeICTB
Tao6auna 2
No |  HaunmenoBanue Kpatkas xapakrepucTuka O1eHOYHOTO [IpencraBnenue
OILICHOYHOTO CpeacTBa OIICHOYHOT'O CPEJICTBA
CpeaCTBa B oHIC
I. CpencTBo KOHTPOJISI YCBOCHHS YyU4eOHOTO
MaTepuasa TeMbI, pa3/ieia WK pa3aesioB Bompocs! no
JTUCIUIUTAHBI, OPTAaHU30BAHHOE KaK ydeOHOe TeMam/paszenam
KomnnokBuym 3aHATHE B BUJE cOOeceI0BaHMs JUCIUTUTAHBI
MPENoaaBaTeIs C 00YUYAIOIIUMUCS
2. CucreMa cTaHAapTU3UPOBAHHBIX 3aJJaHUM,
MO3BOJIAOINAST AaBTOMATH3UPOBATh ®DOHJT TECTOBBIX
Tect npoUeaypy 3alaHui
U3MEPEHMS YPOBHS 3HAHUM U YMEHUU
00y4aroIIEeTrocs




3. IOKA3ATEJIM U KPUTEPUU OLIEHUBAHWUSA KOMIIETEHIIUA HA PA3JIMYHBIX DTATIAX UX ®OPMHUPOBAHN,
OINUCAHHME HIKAJI OHUEHUBAHUA

Tabauua 3
[Mnanupyemblie pe3yabTaThl YposeHb 0CBOCHUS O1eHOYHOE
OCBOEHHUSA KOMIIETEHIIUHU CPEIICTBO

HCYIOBJICTBOPHUTCIILHO

YAOBJICTBOPUTCIIbHO

XOpOIIIO

OTJINYHO

YK-1 CriocoOeH OCYIIECTBIATh KPUTHUCCKUN aHAIHM3 MPOOJIEMHBIX CUTYaIluii Ha OCHOBE CMCTEMHOT0 TTOIX0/1a, BEIpA0aThIBATh CTPATETHIO JSHCTBUM:

YpoBeHb 3HaHMI B

VK-lyg1 3Hath  MeTOABI o
. o0neme, YpoBeHb 3HaHUH B
KPUTUYECKOTO0 aHallu3a U OLICHKHU YpoBeHb 3HaHUI MuHUMaIbHO
N COOTBETCTBYIOILIEM o0Beme,
COBPEMEHHBIX HAyYHBIX | HUKE MUHUMAaJIbHBIX JIOTTYCTUMBIN
o . . nporpamme COOTBETCTBYIOIIEM KomnnoxBuym,
JOCTHKEHUI; OCHOBHBIE | TpeOOBaHUM, UMENN YpOBEHb 3HAHUH,
MOJATOTOBKH, nporpaMmme TECTBI
TIPUHIIMIIBI KPUTHYECKOTO MECTO IpyObIe JIOTTYIIEHO MHOT'O
JIOITYIIICHO MOITOTOBKH, 0€3
aHaJIN3a; OIINOKHU HETpyOBIX OMIMOO0K
HECKOJIBKO HErpyObIX OIIHOOK.
OIHOO0K
VK-1yg, YMers mnomydats
IIponemonctpupoBan | IIpomemoHCcTpUpOB
HOBBIE 3HaHMSI HA OCHOBE aHaJN3a,
[IpopemonctpupoBa bl BCE OCHOBHBIE aHbI BCE OCHOBHBIE
CUHTE3a U Jp.; coOuparb u
[Tpu pemenun HbI OCHOBHBIE YMEHHUSI, PEIICHbI BCE | YMEHHSs], peIICHBI
00001maTh JTAaHHBIE o
CTaHAAPTHBIX 3a7a4 YMEHHUS, PEIICHBI OCHOBHBIE 33/1a4U C BCE
aKTyaJlbHBIM HAYYHBIM
HE TUIIOBBIE 33]]a41 C HEerpyObIMU OCHOBHBIE 3a/1a4H C
mpoOyieMaM,  OTHOCSIIUMCSA K Komnnoxsuym,
. MPOJIEMOHCTPUPOBAHBI HETpyObIMH OIIMOKaMH, OTJICTHbHBIMU
npodeccroHanbHOM o0nactu; TECTBI
OCHOBHBIE YMEHHUS, omnoKamu, BBITIOJTHEHBI BCE HEeCYIECTBEHHBIMU
OCYIIECTBIISITh MTOHMCK
. UMEJTH MECTO TpyObie BBITIOJIHEHBI BCE 3a/1aHHsl B TIOJTHOM HEJI0UeTaMH,
uHpopMallUid U peHIeHud Ha
. . OIINOKHU 3a/1aHUsl, HO HE B o0Beme, HO BBITIOJTHEHBI BCE
OCHOBE JIEHCTBUI, IKCIIEPUMEHTA,
MOJTHOM 00beMe HEKOTOpbIE C 3a/1aHHsl B TIOJTHOM
OTIBITA, nH(OPMaLIMOHHO-
o HeIoueTaMH 00BeEME
KOMMYHHUKAITMOHHBIX TEXHOJIOTHH.

VK-1yns Bianers IIpu pewenun Nwmeercsa IIponemoncTpupoBan | IIpoaemoncTpupos
HCCIeIOBaHUEM npoOJeMbl | CTaHJIAPTHBIX 3a/1a4 MUHHUMAJIbHBIN bI 0230BBIC HABBIKU AHBI HABBIKU TIPH KOIOKBIYM
npodeccroHanbHOI HE Habop P PELLICHUU pelieHun TeCTLI yM;
NESATETPHOCTH C TPUMEHEHUEM | MPOJAEMOHCTPUPOBAHBI HABBIKOB JIJIs CTaHJAPTHBIX 33124 C HECTaHJAPTHBIX
aHaJM3a, CHUHTE3a M JIPYTUX 0a30BbIC HABBIKH, pelieHus HEKOTOPBIMU 3aja4 0e3 omuboK




METOJIOB WHTEJUIEKTY JTbHOU
NEeSTeNIbHOCTH, B TOM YHCIE C
MPUMEHEHHEM HH()OPMAIIOHHO-
KOMMYHHKAITUOHHBIX
TEXHOJIOTHIA; BEISIBJICHHEM
mpobiieM U HCIOJIb30BAHUEM
aJICKBAaTHBIX METOJIOB I WX
pelleHus;  JAEMOHCTPUPOBAHHEM
OIICHOYHBIX CYXKJICHUU B PEIICHUU
poOJIeMHBIX MPOoheCcCHOHATBHBIX
CHUTYyaIIuH.

HMMeEJ MeCTO rpyObie
OIIMOKH

CTaHJIapTHBIX 3a]1a4
c
HEKOTOPBIMHU
Heg0YeTaMH

HEA0YCTaMH

u
HEO04YCTOB

OIIK-4 Cnioco6eH ucnonb30BaTh B MPO(hecCHOHATBFHOM IeATEeTbHOCTH METO/IbI PEIICHUS 33/1a4 C UCTIOJIB30BAaHUEM COBPEMEHHOTO 000pYyI0BaHUS TIPH
pa3paboTKe HOBBIX TEXHOJOTUH M HCIOJIb30BATh COBPEMEHHYIO MPO(PECCHOHANBHYI0O METOAOJIOTHUIO [UJIi TMPOBEJCHUS HKCIEPUMEHTAIBHBIX
WCCJIeIOBAaHUI M MHTEPIPETAIIMH UX PE3yIbTAaTOB:

OIIK-4y. 3HaTh YpoBeHb 3HAHUH B
TEXHUYECKUE BO3MOXKHOCTH . o0neme, YpoBeHb 3HaHUH B
YpoBeHb 3HAHUH MuHUManbHO
COBPEMEHHOTO . COOTBETCTBYIOIIEM o0beme,
HUKE MUHUMATbHBIX JOTTYCTUMBIN
CHEIMATU3UPOBAHHOTO . . porpaMme COOTBETCTBYIOILIEM Komnnoksuywm,
TpeOoBaHU, UMETTU YpOBEHb 3HAHUH,
000pyI0BaHUS, METObI PEIICHUS MOATOTOBKH, nporpamme TECTHI
. MECTO IpyOble JIOTIYIIIEHO MHOI'O
3a1a4y npodeccuoHanbHOMI JIOTIYIIEHO MOJATOTOBKH, 06€3
OIMOKH HErpyOBIX OMHUOOK
NeSATEeTbHOCTH; HECKOJIBKO HErpyObIX OIIHOOK.
OIMO0K
IIponemoucTpupoBan | IIpomemMoHCTPUPOB
IIponemoncTpupoBa P pHb P PHD
bl BCE OCHOBHBIE aHbl BCE OCHOBHBIE
OIIK-4y, VYMeTh NPUMEHATH [Ipu pemennn Hbl OCHOBHBIE
YMEHHUS, PEIICHBI BCE | YMEHUS, PEIICHBI
COBPEMEHHbBIE TEXHOJIOTHH, | CTaHJAPTHBIX 33724 YMEHHUS, PEIICHbI
OCHOBHBIE 3a/1a4H C BCE
BKJIIOYass IUGPOBBIE, U METOIbI HE TUIIOBBIE 33]]a4U C
o HerpyObIMH OCHOBHBIE 33/1aun ¢ | KoymokBuym,
Hccae0BaHUM B | MPOJAEMOHCTPUPOBAHBI HETpyObIMH
. omnoKamu, OTIeTbHBIMU TECTBI
npo¢eCcCHoHATBHON OCHOBHBIC YMEHUS, omuoOKamu,
BBITIOJIHEHBI BCE HECYIICCTBEHHBIMHU
NEeSTeNIbHOCTH, HHTEPIPETUPOBATh | HUMEIH MECTO IrpyObie BBITIOJIHEHBI BCE
3aJJaHUs B TIOJTHOM HE0YEeTaMU,

MOJIy4YE€HHBIE PE3yJIbTATHI;

OILIIMOKH

3a7laHus, HO HE B
[IOJIHOM O00BEME

o0BeMe, HO
HEKOTOPBIE C

BBITIOJTHCHBI BCC
3aJaHus B IIOJJTHOM




HeJ0YEeTaMU o0BeME
HNmeercs
OIIK-4y;;3 Biagers HaBblKamu [Tpu pemennn MHUHUMAaJIbHBIN ITpoAeMOHCTPHPOBAH [TponemoHcTprpoB
paboThl CO CIEeHHATU3UPOBAHHBIM CTaHJAPTHBIX 3a]1a4 Habop p pup aHbl HABBIKU TIPH
bl 0A30BBIE€ HABBIKU

o0opyOBaHUEM I peallu3alun HE HaBBIKOB IS perieHuu

IIPU PELLIECHUU Komnoksuym,
OCTAaBJIEHHBIX 3a7a4 IIPH | TIPOJEMOHCTPHPOBAHBI penieHus HECTaHIAPTHBIX

o CTaHJAPTHBIX 3aJ1a4 C TECTHI

MPOBEACHUU  WCCIEAOBAaHUN U 0a30BbIE€ HABBIKH, CTaHJAPTHBIX 3a7a4 HEKOTODLIMI 3aga4 0e3 oImmnooK
pa3paboTKe HOBBIX TEXHOJOTHH, B | HMMEJIH MECTO rpyObie C HG}IO‘—IGI?F AMIL u
TOM YUCIIC ITU(POBHIX. OIIMOKH HEKOTOPBIMU HEJIOYETOB

HCOA04YCTaMHU




4. IEPEYEHb KOHTPOJIBHbIX 3AI[A“HI/II\/'I N MHBIX MATEPHUAJIOB,
HEOBXOJIUMBbIX JIA OHEHKHU 3HAHUHU, YMEHUU, HABBIKOB U OIIBITA
JAEATEJIBHOCTH

4.1. TunoBbIe 3a1aHNUS IS TEKVIIEr0 KOHTPOJISI YCIIEBAEMOCTH

4.1.1. Bonpocs! A1 KOJLJIOKBHYMa
BOHpOCI)I JUIA OLIEHKU KOMIICTCHIITUN

YK-1 CnocoGeH ocylIecTBIATh KPUTUYECKUH aHalIu3 MPOOJIEMHBIX CHUTYyallMii Ha OCHOBE
CHCTEMHOTI'0 TI0JIX0/1a, BBIPa0aThIBATh CTPATETUIO ACHCTBUIL:
VK-1y1 3HaTh MeTOABI KPUTHYECKOTO AaHAJM3a M OLEHKH COBPEMEHHBIX HAy4YHBIX
JOCTUKEHHM; OCHOBHBIE IIPUHIIUIIBI KPUTUUECKOTO AHAJIN3A;
1. CiocoObl BeIpaskeHUsI KOHIEHTPAIM pacTBOPOB U X B3aUMHBII MepeXo.
2. Paboune pacTBOpPHI, CIIOCOOBI MX IPUTOTOBJICHHUS.
3. TutpoBaHHbIE, CTAaHIAPTHBIE U CTAHJAPTU3NPOBAHHBIE PACTBOPHI.
4. Yro Takoe HOpMalb (cTaHIapTHOE BemiecTBo)? Kakue crannapTHbIe BEleCcTBa Bbl 3HaeTe?

VK-1yy» YMeTh nony4yats HOBbIE 3HAHUS HA OCHOBE aHalIM3a, CUHTE3a U Jp.; cOOMpaTh U
000011aTh JaHHBIE TI0 aKTyaJbHBIM HAayYHBIM IPOOJIEMaM, OTHOCSIIUMCS K MPOpEeCCHOHATbHON
00J1aCcTH; OCYLIECTBIATh MOMCK MH(GOpPMAIMK U PEIICHUIl Ha OCHOBE JEHCTBUH, SKCIIEPUMEHTA,
OIbITa, MH()POPMALTMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIL,

5. IlpaBuiia nosIb30BaHUs OIOPETKON U MUTIETKOM.

6. [IpaBuiia oTO6Opa rccieyemMoi mpoobl.

7. U3mepuTenbHas ocyza, ee npeJHa3HaueHHe.

8. IlpuHuun TuTpuMeTpuyeckoro aHanuza. O61acTy €ro NpUMEHEHUs.
9. CynHOCTb KUCIOTHO-OCHOBHOT'O TUTPOBAHHUS.

VK-1yps Bnagers wnccnenoBanumeM mnpoOiaeMbl NPO(ECCHOHANBHONW JEATENBHOCTH C
IPUMEHEHNEM aHalM3a, CUHTE3a U JIPYTUX METOJOB MHTEJUIEKTYyaJIbHOM JEATEIBHOCTH, B TOM
yyuclie ¢ MpUMEHEHHUEM HWH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUM; BBISIBICHUEM
npoOjeM M HCHOJIb30BAHHMEM aJIeKBATHBIX METOJOB JJIS MX PELICHHS; JEMOHCTPUPOBaAHHEM
OLICHOYHBIX CY>KJIEHUI B pELIEHUH MTPOOIEMHBIX TPO(HECCHOHATBHBIX CUTYaIUH.

10. MuaukaTopsl KUCIOTHO-OCHOBHOTO TUTpoBaHus. MoHHas Teopus umHAuKaTopoB. OOIacTh
nepexo/ia OKpPacKH U MoKa3aTeilb TUTPOBAHUS HUHINKATOPA.

11. TutpoBaHue CHJIBHOTO U cIAaOOTO OCHOBAHHMM CHIIbHOHM KuCIOTOH. Peakiuu, nexariue B
ocHoBe ompeneneHuit. Cpena pacTBOpa B TOUKE SKBUBaJEHTHOCTH.12. KpuBbie TUTpoBaHUS
CUJIBHOTO M c11Ta00T0 OCHOBAHUM CHIIBHOM KUCIOTOW U BBIOOP WHANKATOPOB.

12. TurpoBaHue CUIBHON U CJ1a00M KUCIOT CUIBLHBIM OCHOBaHUEM. Peakiiuy, nexaliye B OCHOBE
onpenenenuii. Cpena pacTBopa B TOUKE 3KBUBAJICHTHOCTH.

13. KpuBble THUTpOBaHHMS CHJIBHOW H CJA00H KHUCIOT CHJIBHBIM OCHOBAaHHEM U BBIOOD
WHJUKATOPOB.

14. Touka >KBUBAJICHTHOCTHY U TIPaBUJIa €€ OMPEICIICHHUS.

15. MoHO 11 ONpeAeIuTh METOJOM HEUTpaTU3alK KOJIUYECTBO:

NH4OH, HNO;, K,SO3;, NH4NO;, NaOH, H,SO4 K,SO4? Kakumu pabouuMu pacTBOpamu
cJeyeT TUTPOBATh PACTBOPHI YKAa3aHHBIX BEILIECTB, €CJIU TUTPOBAHUE BO3MOXKHO?

Bonpock! Ju1st OIICHKH KOMIICTCHIIHH:
OITK-4 CriocoOeH HCIoIb30BaTh B MPOPECCHOHATBHON JACSITSILHOCTH METO/IBI PEIICHHUS 33124 C
UCIIOJIb30BAHUEM COBPEMEHHOT'O O00OpYyIOBaHMs IpH pa3pabOTKE HOBBIX TEXHOJOTHUA U
UCTIONIB30BaTh ~ COBPEMEHHYIO  NPO(PECCHOHATIBHYIO  METONOJIOTHMIO  JUJIsl  NPOBEACHUS
IKCIEPUMEHTAIBHBIX UCCIICIOBAHHUI U HHTEPIIPETAIIUH UX PE3YJIbTATOB:



OIIK-4y.; 3HaTh TEXHMYECKHE BO3MOXKHOCTH COBPEMEHHOIO CIELMAIM3UPOBAHHOIO
000pyI0BaHus1, METO/IbI PElIeHUs 3a7a4 MPo(hecCHOHATBHOM e TeNbHOCTH;
16. OKuCIUTEIBHO-BOCCTAHOBUTENIBHBIE PEAKIIMN KaK OCHOBA METO/1a IEPMAHAHATOMETPHUH.
17. DOKBHBaJE€HT OKHUCIMTEIEHW M BOCCTAHOBUTENEW. OKBUBAJIEHT II€pMaHraHaTa Kajlds B
3aBUCHUMOCTH OT CPEJBI.
18. IlpuroroBneHue CTaHAAPTU3UPOBAHHOTO pPACTBOpPA IEPMAHraHaTa KaJWs. YCIOBHS €ro
XpaHEHUSl.
19. VicxonHble BellecTBa, MpUMEHSIEMbIE I CTaHAAPTU3ALUU pacTBOpa IEpMaHraHaTa Kausl.
20. IIpuroroBieHue 1 XxpaHeHHEe pabOYMX paCTBOPOB HOJa U THOCYJIb(aTa HaTPHsL.

OIIK-4y1» YMETh NPUMEHATh COBPEMEHHBIE TEXHOIOTUY, BKIIIOYAsk U(PPOBBIE, U METOJIbI
HCCIIEeIOBaHU B NMpO(EecCUOHAIBHON  N1€ATENbHOCTH, WHTEPIPETUPOBATh MOJIYyUYEHHbIE
pe3ybTaThl,

21. UnaukaTopel METOa HOAOMETPHUHU.

22. Kak ycTaHaBJIMBAETCs TOUKA SKBUBAJIECHTHOCTU B METO/IE IEPMAHIAHATOMETPUU ?

23. Kak paccuMTBIBA€TCSI DSKBHBAJICHT OKHUCIWTEIEH W BOCCTAHOBUTENEM B METOAAX
penoxcuMerpun? IIpuBecTy npuMepbl peaklinii, OJ0KEHHBIX B OCHOBY pacuera.

24. Kak ycTaHaBIMBAETCs TOUKA HIKBUBAJIEHTHOCTH B METOIE HOAOMETpUU?

OIIK-4y;3 Brnagers HaBpIkaMu pa®OTHI CO CHENMAIN3UPOBAHHBIM OOOPYIOBAHUEM JUIS
peanu3aluyd TOCTaBICHHBIX 3a/lad IPH MPOBEICHUU HCCICAOBAaHUN M pPa3pabOTKE HOBBIX
TEXHOJIOTH, B TOM YHUCJI€ IU(PPOBHIX.

25. ®opmydibl AJis pacyeTa HOpMaJbHOCTH, TUTPA U MACChl OIIPEIEIIAEMOr0 BEIIECTBA B METOAAaX
NepMaHTaHATOMETPUU U NOJIOMETPHUH.

26. KonnuecTBa KakuX BEIIECTB MOKHO ONPEIEISITh METOJIOM IEPMaHTAHATOMETPUU?

27. KonnyecTBa KakuxX BEIIECTB MOKHO OTPEIEISATH METOJI0M HOJAOMETPUH?

28. Kakue peakuuu jgexaT B OCHOBE METOJIOB IIEPMAHTaHATOMETPUU ?

29. Kakue peakuu jiexxaT B OCHOBE METOJIOB U MOJIOMETPUU?

30. Pa3nuuune ToueKk 3KBUBAJICHTHOCTH B METOJE HEUTpANU3AMU U PEJOKCUMETPUN?

4.1.2. TecTnl

YK-1 CnocoOGeH ocCymecTBIsATh KPUTHYECKHH aHajdu3 MpPOOJEeMHBIX CHUTyalldii Ha OCHOBE
CHCTEMHOTI'0 II0JIX0/1a, BBIPa0aThIBaTh CTPATETUIO ACHCTBUIL:

VYK-1.1 3HaeT MeTOAbl KPUTHUECKOIO aHAJIN3a U OLIEHKH COBPEMEHHBIX HAyUYHBIX JOCTHXKEHUM;
OCHOBHbBIE MPUHLHUIIBI KPUTUUECKOTO aHAIN3a;

VYK-1.2 VMeer nonydarb HOBblE 3HAHMsS Ha OCHOBE aHalu3a, CHHTE3a M JAp.; coOupaTh U
000011aTh JaHHBIE TI0 AKTyalbHBIM HAYYHBIM MPOOJIeMaM, OTHOCSIIUMCS K MPOEeCCHOHATBHON
00J1acTH; OCYIIECTBIIATh MOUCK WH(POPMAIIUU M PEIICHUA HA OCHOBE JCHCTBHIA, YKCIICPHUMCHTA,
OTbITa, UH(HOPMALIMOHHO-KOMMYHHKAITHOHHBIX TEXHOJIOTUI;

VYK-1.3 Bnageer wuccrnenoBaHueM mpoOiieMbl  TpOo(EeCCHOHATBbHON  ACSATENBHOCTH €
NPUMEHEHUEM aHalu3a, CUHTE3a U JIPYTUX METOJ0B MHTEIUIEKTYaJbHON NIE€ATEIbHOCTH, B TOM
qypciae C TPUMEHEHHEM HH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH; BBISIBICHUEM
npoOsieM U HCIOJIb30BAHMEM aJIeKBATHBIX METOJAOB [UIsl MX PEIICHUS; IEMOHCTPUPOBAHUEM
OLICHOYHBIX CYXKICHUH B PEIICHUH MPOOJIEMHBIX MTPO(GECCHOHATBHBIX CUTYAIUH.

3AJAHUA 3AKPBITOI'O THUITA

3anaHuss KOMOMHMPOBAHHOIO THIIA C BLIOOPOM OJHOI'0 BEPHOI'0 OTBETA U3 MPeAI0KEHHbIX
BApHAHTOB



VYK-1.1 3HaeT MeTOABI KPUTHUECKOIO aHAJIN3a U OLIEHKH COBPEMEHHBIX HAyUHBIX JOCTH)KEHUI;
OCHOBHBI€ NIPUHIIUIBI KPUTHUECKOTO aHalIN3a;

3ananue 1.
IIpouumarime 3adanue u gvlOepume npasUILHLIN OMBEEMN.
Kakoe kBaHTOBOE€ 4YHCIO XapakTepU3yeT HaIpaBiIeHUE JJIEKTPOHHOTO oObOJlaka B

IIPOCTpaHCTBE?
Dn 2)1
3) my 4) mg
3anumute uudpy, Moa KOTOPOH yKka3aH BEpHBIH OTBET
Ortser: 3
3aganue 2.

Ilpouumatime 3adarnue u 8vibepume npasuibHuIN OMeEen.
ATOMBI Kakoro »JJEMEHTa HMEIOT JJIEKTPOHHYIO KOH(QUTYpAIMI0 BHEUIHETO CJOS:

4s24p5?
1) ¥Br 2)'N
3) 3As 4) BV
3anumute nudpy, Moa KOTOPOH yKa3aH BEpHBI OTBET
OtBeT: 3
3aganue 3.

IIpouumatime 3adanue u gvlOepume npasUIbHLIN OMEEM.
Kakyto o6myto ¢popmyity imMeeT ocHOBaHuE?

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

3) OmOy 4) Mey(Ac)y

3anumute nudpy, Moa KOTOPOH yKa3aH BEpHBI OTBET
Ortser: 1

3a)1amm KOM6P[HI/Ip0BaHHOFO THIIA C BblﬁOpOM HECKOJBbKHUX BEPHLIX OTBETOB U3
NPEAJ0KCHHBIX BADUAHTOB

3ananue 4.
Ilpouumarime 3adanue, 8vibepume NPAGUILHLIE OMEEMbI.
Kaxkue 13 KUCIO0T SBISIOTCS ABYXOCHOBHBIMU?

1) HyPO; 2) HB,

3) HNO3 4) H2CO3

3anumuTe MUQPHI, M0 KOTOPBIMH YKa3aHbl BEPHBIC OTBETHI
OtBeT: 14

3ananme 5.

IIpouumaiime 3a0anue, 8vibepume NPasuIbHbvLEe OMBEEMbL.
Kakue u3 crneayromux BemecTB pacTBOPSIIOTCS B Boie?

1) AgBr 2) Cu(OH),
3anumuTe TUQpHbI, M0 KOTOPHIMH YKa3aHbl BEPHBIC OTBETHI
OrtBerT: 34

VK-1.2 Ymeer nony4yaTb HOBbIE 3HAHHS Ha OCHOBE aHalM3a, CHUHTE3a M Jp.; coOMpaTh U
00001IaTh JaHHBIE M0 aKTYaJIbHBIM HAYYHBIM MPOOJIEMaM, OTHOCSIIMMCS K MPO(eCCHOHATEHON
00J1aCTH; OCYLIECTBIATh MOMCK MH(GOpPMAIMK U PEIIeHUIl Ha OCHOBE JNEHCTBUM, SKCIIEPUMEHTA,
OTbITa, HH(POPMAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTH;



3aIIaHI/Iﬂ 3aKPbITOr0 TUIIA HA YCTAHOBJICHHUE COOTBETCTBHUSA

3axanue 6.

Hpoqumaﬁme 3a0anue u ycmanosume coomeencmeue.
YCcTaHOBUTE COOTBETCTBHUE MCKAY BUAOM TUTPOBAHUA U €T'0 IIPUHIUIIOM

Bun IMpuHIAN
A Kucnorno-ocHoBHoe 1 OO0pazoBaHue OKpalIeHbIX
KOOPIUHAIIMOHHBIX COSTUHEHHIA
b OKHCAUTENHEHO-BOCCTAHOBUTEIHHOE 2 OOMeHHbIE peakIMy KUCIIOT C
OCHOBaHUSIMU
B KommiekconomeTpuyeckoe 3 OcaxJieHue aHanuTa TUTPAHTOM
r [TorenimomeTpuyeckoe 4 [IepeHOC 2EKTPOHOB MEXKITY
BEIIECTBAMU
5 H3MeHeHue 31eKTpOXUMHUYECKOTO
MOTeHLIata
3anummmre B TaOIUIYy BEIOpaHHBIE IIU(PBI O] COOTBETCTBYIOUIMMHU OYKBaMHU.
A b B r
Oteet: A2B4B1I'5
3aganue 7.
IIpoyumarime 3a0anue u ycmanosume coomsemcmaue.
YcTaHOBUTE COOTBETCTBHE MEXKIYy TUTPAHTOM-aHAJIUTOM M OXKUIAEMOW TOYKOM
9KBUBAJICHTHOCTH
TuTpanT-aHaJauT T9
A CWJIBH. K-Ta + CHJIbH. OCH-€ 1 pH>7
b cnad. K-Ta + CHIIbH. OCH-€ 2 pH=7
B CWIBH. K-Ta + cnab. ocH-€ 3 Heompeaenuma
r cinal. k-1a + cnab. ocH-e 4 pH<7

3anummmre B TaOIUIYy BEIOpaHHBIE IIU(PHI O] COOTBETCTBYIOLIMMHU OYKBaMHU.
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OtBet: A2B1B413

3ananmue 8.
Hpoqumaz}me 3a0aHue u ycmaﬂoeume coomeemcecmeue.
Y cTaHOBUTE COOTBETCTBUE MEXAY TUTPAHTOM U BUIOM PEAOKCUMETPUHU

Turpant Bua pexoxkcumerpun

A KMnO4 1 Hurpuromerpus

b 12 2 IIepmaHranaromeTpus
B KBrO3 3 HNonomerpus

r NaNO2 4 bpomartomeTpus

3anumuTe B Ta0NHIy BEIOpaHHBIE IUQPHI IO COOTBETCTBYIOLIUMH OyKBaMHU.

A b B r

OtBet: A2B3B4I'1

3ananmue 9.
Ilpouumatime 3a0anue u ycmanosume coomsemcmsue.
VYCcTaHOBHTE COOTBETCTBHE MEXIY PEaKTHBOM U (OTOMETPHUUYECKH OIpPEaeieMbIM

HNOHOM

PeakTus DoToOMeTPHYECKH ONpe/iessieMblil HOH
A Pomannng xanmus 1 Zn (II)
b AnvzapuH 2 Fe (IIT)
B Jutuzon 3 Ni (IT)
r Jutnokapbamar 4 Al (IIT)

3anuiuTe B Ta0NMIly BRIOpaHHbBIE UQPHI 10 COOTBETCTBYIOLUIMMH OyKBaMHU.

A b B I
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Otsetr: A2b4BI1173

3ananmue 10.

IIpouumaiime 3a0anue u ycmanogume coomseencmaue.

YCTaHOBHTE COOTBETCTBHE MEXKAY HOHOM M KAYeCTBCHHBIM pPEAaKTHBOM JUIS €ro
OoOHapyKEHUS

Honwl PeakTus
A Ba** 1 HNO;
b Ag" 2 PacTBOpuMbIe OCHOBaHUS
B Fe3+ 3 O\IH4)QS
r Mn?* 4 HCI
5 H,SO4

3anumuTe B Ta0NMIly BEIOpaHHbBIE UQPHI 1O COOTBETCTBYIOUIUMH OyKBaMHU.

A b B I

OtBet: ASB4B213
3agaHus 3aKPHITOr0 THIA HA YCTAHOBJIEHHE TOC/Ie10BATEIbHOCTH

3aganue 11.

Ilpouumatime 3adanue u ycmanosume nocie008amenbHOCb.

Pacnonoxxure ciaeayromme 3JeMEHThI B TIOPSIKE BO3PACTAHUS DJICKTPOOTPUIIATEITILHOCTH
1. Li

2.Ba

3.P

4. Cl

OrtBeT: 2134

3aganme 12.

Ipouumatime 3a0anue u ycmanosume nocie008amelbHOCb.

Pacmonoxxure cienyronme KUCIOTHBIE OCTATKH B TIOPSAKE BO3PACTAHUS OKUCIUTEITHHON
CHJIBI.

1.Cr

2. ClOy4

3. CIOy

4. ClOy

OrtseT: 1432

VK-1.3 Bnageer wuccieqoBaHueM MpoOJIeMbl  MPOPECCHOHANBHONH  JEATEIBbHOCTH  C
IIPUMEHEHUEM aHalM3a, CUHTE3a U JIPYTMX METOJOB HMHTEJUICKTYyaJIbHOM JEATEIBHOCTH, B TOM
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qucic € IPUMCHCHHUEM I/IH(I)OpMaL[I/IOHHO-KOMMyHI/IKaLII/IOHHLIX TGXHOHOFHﬁ; BBISIBJICHHUECM
HpO6J’I€M U HCIIOJIB30BaAHUECM aJCKBATHBIX MCETOJOB I HUX PCHICHUA; AECMOHCTPUPOBAHUEM
OIICHOYHBIX CY)KI[eHI/Iﬁ B pCIICHUU HpO6J1€MHBIX HpO(I)eCCI/IOHaHLHBIX CHTyaHHﬁ.

3aganue 13.

IIpouumaiime 3a0anue u ycmanogume nocie008amenrbHOCb.
Pacrionoxxure Hay4HbIE OTKPBITHS B XPOHOJIOTMYECKOM TOPSI/IKE

1. Co3naHne rabBaHUYECKHUX JIEMEHTOB

2. 3aKOH COXpaHEHUS SHEPTUU

3. OTKpBITHE BOAOPOIA

4. Metoapl aIepHOTO pacnaaa

Otger: 3124

3ananue 14.
ouumaume 3a0anue U yCmaHo8Ume nociedo8ameibHOCHb.

Ilp 0 h% 0

Pacroyiokute 2JIEMEHTHI 10 Mepe YBEIWYCHHS BAJICHTHBIX DJICKTPOHOB HA BHEITHEM
AIEKTPOHHOM CJI0€

1. S**;

2.S*

3. S*;

4. S0

Otser: 2431

3aganue 15.

Ilpouumatime 3a0anue u ycmanosume nocie008amelbHOCHb.

[Tpu moMereHun COSTMHEHUsST XpOMa B KHUCIYIO CPEeIy PacTBOp MPUOOPENT OpaHKEBYIO
OKpacKy. 3aTeM MpHU HeUTpanu3aluy pacTBOpa U MPOBEACHUH CIEAYIONIEH PEeaKINK MOTYyYHIN
3eNIeHbI OocaloK. [lpuimuBaHWEM IIETOYH PACTBOPHIIM OCATOK M TONYYWIA yCTOHYHBBIN
U3YMPYAHBIN pacTBOP. YKaXUTE COSAUHEHHUS XpOMa B MOPSJIKE YIIOMUHAHUSI.

1. Cr(OH);

2. CrO4%;

3. CI'2072';

4. [Cr(OH)¢]*.

OrtBeT: 2314

3AJAHUA OTKPBITOI'O TUITA

3aganue 16.
Ilpouumatime 3adanue u oatime 060CHOBAHHBIU OMBEM
Kak u3MeHUTCs SHTPOIUS B PEAKIINH:
Nar) + 3H(1) o 2NHy(r)
Jlaiite oObscHeHHE BamieMy OTBETY. byAeT 1M JaHHBIM mporecc MNpoTeKaTh
CaMOIIPOU3BOJIbHO?

OtBeT: B nanHOI peakiuu SHTPOIUS CUCTEMBI YOBIBAET, T.K. KOJIMYECTBO MOJIEKYJ rasa
yMmeHbIaercs. [[pon3BosbHOE NpoTekaHUe NMpolecca CTAaTUCTUYECKH HE BEPOSITHO.

3aganue 17.

Ilpouumatime 3adanue u oatime 060CHOBAHHBIU OMBEM.

Uro Takoe pukcanan? Kak ¢pukcanam mIpuMEHSIOT B IPaKTUKE?

OtBer: ®dukcaHam — 3TO KOJWYECTBO BEIECTBA B 3aMasHHON CTEKJISIHHOW aMiryJie,
HeoOxoaumoe uist mpurotoBinenus 1 am® Touno 0,1 H wnm 0,01 H pactBopa. KomuuectBo
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BEILIECTBA B aMIlyJIe COOTBETCTBYET ONPEACIEHHOMY YHMCIY TI'PaMM-3KBUBAJICHTOB JAHHOIO
BEIIIECTBA, U TIPH PACTBOPEHUH €r0 00pa3yeTcs pacTBOP U3BECTHONH HOPMAJIbLHOCTH.

@duKcaHal TPUMEHSIOT B MPAKTUKE I OBICTPOTO MPUTOTOBIEHUS TOYHBIX PACTBOPOB.
ConepxuMoe aMITysIbl KOJUYECTBEHHO IMEPEHOCAT B MEPHYIO KOOy M pacTBOp pa30aBIIsIOT
TUCTHJUTHPOBAHHON BOJIOH, IOBOJIAT €r0 00BEM 10 METKH.

3ananme 18.

Ilpouumatime 3adanue u oatime 060OCHOBAHHBIU OMBEM.

Onumure npaBuia 0Toopa UccIeayeMOou MPoosL.

OtBet: O6mue npapmia ordopa mpood: mpoda M0DKHA OTOUPATHCS B TOM BUIE U 00BEME,
KOTOPBI COOTBETCTBYET METOAMKE HMCCIEOBAHHUS M JOCTATOYEH JUIS MPOBEICHUS aHAIN3a;
mpoba JIoJDKHA OBITh COXpaHEHA M JIOCTABJICHA B JTA0OPATOPHIO MPH TAKHX YCIOBHUSAX, YTOOBI
COCTaB  HCCIEAYEMBIX KOMIIOHEHTOB ¥  CBOWCTBa  OCTaBAJINCh HEU3MEHHBIMH;, B
npoecCHOHATEHON TPAKTHKE 3allOHICTCS COMPOBOAUTENbHAS JOKYMEHTAIUs, B KOTOPOU
JIOJKHBI OBITH OTPa)KEHBI YCIIOBUS 0TOOpA.

3aganue 19.

Ilpouumatime 3adanue u oatime 060CHOBAHHBIU OMBEM.

Kakyro maccy ruapokcuaa kamust Hamo pacTBopuTh B 300 Mur BoAbI, 4TOOBI MOJYYHUTH
15%-nb1ii pacTBOp? Kakoe cooTHOIIEHUE BhIpa)KaeT yKa3aHHAs! KOHIIEHTpAIus?

OtBeT: B mporieHTax NpUHATO YKa3bIBaTh MaCCOBYIO JIOJIIO, BEIPAXKAIOIIYIO COOTHOIICHUE
MEXIy Maccod pacTBOPEHHOTO BeIIeCTBa W Maccoil pactBopa. COCTaBUB ypaBHEHHE ITOTO
COOTHOIIEHHUS, TOJIYYHM HEOOX0IMMYI0 Maccy THUApOoKcua - 52,9 r.

3aganue 20.

Ilpouumatime mexcm u oatime pazeepHymsiii 000CHOBAHHBIL OMBEMm

MosxHO 51 onpenenauTs MeToaoM HelTpanuzauuu koaudectBo: NH4OH, HNOs, K;SOs,
NH4NO3;, NaOH, H,SOy4, K,SO,4? Kakumu pabourMu pacTBOpaMu ClI€IyeT TUTPOBATH PACTBOPHI
YKa3aHHBIX BEIIECTB, €CJIM TUTPOBAHUE BO3ZMOXKHO?

Otser: Omnpenenute HNO; um H,SO4 MOXHO THUTpOBaHUEM IIEJIOYBI0, OMPEICTUTH
NH4OH u NaOH - tutpoBanuem cunbHoi kuciaotoi. st onpenenennss NH4OH, K,SO;, K,SO4
UCIIOJIB3YIOT JPYTHUE METOIBI.

OIlIK-4.1 3Haer TeXHMYECKHE BO3MOXHOCTH  COBPEMEHHOIO  CHELMATU3UPOBAHHOTO
000py10BaHUs, METO/IbI PELIeHUs 3aay MPO(eCcCHOHANTBHOM NesTeIbHOCTH;

OIIK-4.2 YmMeer NpUMEHSATh COBPEMEHHBIE TEXHOJOTWH, BKIIOYas LU(GPOBBIE, U METOMbI
UCCIIEIOBaHUH B NMPO(ECCHOHAIBHOW  JIEATENIbHOCTH, WHTEPHPETHUPOBATh  MOTYy4YECHHBIE
pe3yJIbTaThl;

OIIK-4.3 Bnaneer HaBbIKaMH pabOThl CO CHENMAIM3UPOBAHHBIM 00OpYJOBaHMEM IS
peanu3alMi MOCTaBJIEHHBIX 3a/Jay IpU MPOBEACHUU HCCIEAOBAHUNM U pa3pabOTKe HOBBIX
TEXHOJIOTUH, B TOM YHCIIEe HUPPOBBIX.

3AJAHUA 3AKPBITOI'O TUITA

3agaHnss KOMOMHUPOBAHHOIO THIIA C BLIOOPOM OIHOT'O BEPHOI'0 0TBETA U3 NMPeIJI0OKeHHbIX
BAPUAHTOB

OIIK-4.1 3Haer TEXHMYECKHE BO3MOXHOCTM  COBPEMEHHOIO  CHELMAIU3UPOBAHHOIO
000py10BaHUs, METO/IbI PELIEHUs 3a1ay MPO(PEeCCUOHANTBHOMN NesTEIbHOCTH;

3aganue 21.
Ipouumarime 3adanue u gvlOepume nPABUILHBIN OMEEM.

14



N30TONBI XUMUYECKOTO 3JIEMEHTA OTIIMYAOTCS APYT OT Apyra:

1) mo yuciy HeMTpOHOB 3) 1o ymciy 3JIE€KTPOHOB

3) Mo Yuciy NPOTOHOB 4) 10 TOJI0KEHHUIO B IEPUOUUECKOM cucTeme
3anumute nudpy, Moa KOTOPOH yKka3aH BEpHBI OTBET

Ortser: 1

3aganue 22.

Ilpouumatime 3adarnue u gvibepume npPasuibHuLN OMeEen.
PacTBopbI, Kakux cosiel XapakTepu3yroTcs 3HaueHusasMu pH > 77

1) NaBr 2) AgNO;

3) FeCl; 4) MgSO0O;
3anumute uudpy, MoJ KOTOPOH yKka3aH BEpHBIH OTBET
Ortser: 4

3aganue 23.

Ilpouumatime 3adarnue u 8vibepume npasuibHLIN OMEeNn.
Kak o603HauaeTcs moxypoBeHsb, i1t kotoporon=4u 1= 0?

1)4f 2)4d

3)4p 4) 4s

3anumute uudpy, MoJ KOTOPOH yKka3aH BEpHBIA OTBET
Ortser: 4

3aganns KOMOMHMPOBAHHOIO THIIA C BLIDOPOM HECKOJIbKHX BEPHBIX OTBETOB M3
Nnpei0KeHHbIX BADUAHTOB

3aganmue 24.

IIpouumatime 3adanue, 8vibepume NPagUIbHLIE OMBEEMbI.

KaKI/IC B€IIECTBA B HOHHOM ypaBHCHI/II/I CJ'[C)IYIOHIGI\/'I peaKHI/II/I HI/ITpaTa CBHHIIa C
CEPOBOIOPOJIOM 3aMUCHIBAIOTCS B BUE MOJIEKYI?

1) S 3) Pb(NO3),
2) PbS 4) HNO;

SanumuTe TUQPHI, M0 KOTOPHIMH YKa3aHbl BEPHBIC OTBETHI
OtBeTt: 12

3aganmne 25.

IIpoyumarime 3a0anue, 8vibepume npPasuibHvle OMBEENbl.
Kakumu u3 ykazaHHBIX METOJ0B MOXKHO OIPENETIUTh COAECPKAHUE KICIOTHI B pacTBOpe?

1) Kanopumetpus 2) TutpoBaHue

3) I'paBumeTpust 4) IloreHOMETpUS
anumuTe TUQpHI, M0 KOTOPHIMH YKa3aHbl BEPHBIC OTBETHI
Otser: 24

OIIK-4.2 VYmMeerT NpUMEHSATH COBPEMEHHBIE TEXHOJOTUH, BKIIOYas HU(PPOBBIE, U METOIbI
UCCIIEIOBaHU B MPO(ECCHOHAIBHOW  JICATEIIBHOCTH, WHTEPIPETHPOBATH  TOJTYYCHHBIC
pE3ybTaThI,

3aIIaHI/IH 3aKPbITOIo TUIIA HA YCTAHOBJICHHE COOTBETCTBUA

3aganue 26.
Ilpouumatime 3a0anue u ycmanosume coomsemcmsue.
yCTaHOBI/ITe COOTBECTCTBHC Me)KI[y BCIICCTBOM U THUIIOM €TI0 rn,uponma
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BemecTBo Tun ruaposmsa

A XJ1opu KaJbIus 1 He uner

b docdat anroMUHUA 2 ITo kaTnony

B bpomua HaTpus 3 [To annony

r Cynbdut nutus 4 [lo xaTHoOHY 1 aHHOHY

3anummmre B TaOIUIly BEIOpaHHBIE IIU(PHI O] COOTBETCTBYIOLUIMMHU OYKBaMHU.

A b B r

OtBet: A2b4B113

3aganme 27.

Ilpouumatime 3a0anue u ycmanosume coomsemcmsue.

YcTaHOBUTE COOTBETCTBUE MEXKAY KOMIUIEKCOHOMETPUYECKH OINpPEAENsieMbIM HOHOM H
CHEIU(PUYHBIM UHIUKATOPOM.

KoMmiekcoHoMeTpHUYeCKHU onpeesieMblil HNuauxarop
HOH
A Fe III 1 Mypekcun
b Mg II 2 KcunenoBslii opakeBbIi
B Call 3 OpHOXPOM YEpHBIH
r Ni III 4 Tpunon-b
5 [TupokaTexun

3anummure B TaOIUIYy BEIOpaHHBIE IIU(PHI 0] COOTBETCTBYIOLUIMMU OYKBaMHU.

A b B r

OtBet: A2B3B1T'5

3aganue 28.

IIpouumatime 3adanue u ycmarosume coomsemcmaue.

YCcTaHOBUTE COOTBETCTBHME MEKIY HMOHOM M aHAJIUTUYECKOM TIpyNIioN, KOTOPYK OH
IIPEACTABIISIET
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Hon AHaJuTHYeCKAs Tpynma
A Mapranerng 1 1
b Bapwuit 2 2
B Hatpuit 3 3
T CBuHen 4 4
5 5

3anumuTe B Ta0NHIy BEIOpaHHBIE IUQPHI IO COOTBETCTBYIONIUMH OyKBaMHU.
A b B r

Otset: A3B2BI1T'S

3ananmue 29.

IIpouumatime 3adanue u ycmarosume coomsemcmaue.

Y CTaHOBHTE COOTBETCTBUE MEK/Y 3HAUCHUEM (PIIIBTPA U [IBETOM JTyda B (DOTOMETPHH
3Hauenue puabTpa Ber ayua
A 490 M 1 CUHUU
b 550 M 2 aJbId
B 630 ™M 3 royryooi
r 700 M 4 OpaHXEBbIN

5 3€JICHBII

3anuiuTe B Ta0NHIly BRIOpaHHbBIE HUQPHI IO COOTBETCTBYIOLUIUMH OyKBaMHU.
A b B r

Otset: A3B5B412

3ananmne 30.

IIpoyumarime 3a0anue u ycmanosume coomsemcmsue.

VYcraHOBUTE COOTBETCTBHE MEXKAY HOHOM M KAue€CTBEHHBIM PEAKTHUBOM [UJISl €ro
oOHapyKeHUS
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Hon KadecTBeHHBIN peakTuB

A NOs 1 Ba

b PO,* 2 Na

B S* 3 H,SO4

r CrO,* 4 Ag

5 Pb
3anuiuTe B Ta0IMIly BEIOpaHHbBIE UQPHI 1O COOTBETCTBYIOUIMMH OyKBaMHU.

A b B r

OtBet: A3B4B5I'1

3aganmne 31.
Ilpouumatime 3adanue u ycmanosume nocie008amenbHOCb.

3anam¢m 3aKPLITOI0 TUIIA HA YCTAHOBJICHHME MMOCJI€10BATCJIbHOCTH

Pacnonoxure CJICAYIOIHUEC 3JICMCHTBI B ITIOPAAKE BO3pACTAHUA DJICKTPOOTPULATCIIbHOCTHU

1. Br
2. Fe
3.0
4.Cs

Otsert: 4213

3ananue 32.
Hpouumadme 3a0aHue u ycmaHoeume nOCﬂ@dOGGmeﬂbHOC‘mb.
Pacronoxxure cienyromnye KUCIOTHBIE OCTATKU B TIOPSAKE YOBIBAHUS CHJIBI KACTIOT.

1. CI

2. C104_
3. ClOy”
4. ClOz_

OtBeTt: 1234

OIIK-4.3 Bmameer HaBbIKamMH pabOTHI CO CHEIHMAIM3UPOBAHHBIM OOOPYIOBAaHHUEM IS
peaNM3aii TMOCTABIICHHBIX 3a/Jad IPU TMPOBEJACHUU WCCIEAOBAHUNA W pa3paboTKe HOBBIX

TeXHOHOFI/Iﬁ, B TOM 4YHCJIC I_[I/I(i)pOBLIX.

3aganue 33.
Ilpouumatime 3adanue u ycmanosume nocie008amenbHOCMb.

Pacrionoxure XapPaKTCPUCTUKN DJICKTPOHOB B aTOME B IIOPSAAKE COCTABJICHMA OIMCATCITEHOM

MOACIIN

1. Crnn

2. DHeprus

3. Opb6utans
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4. YpoBeHb
5. MarauTHbIII MOMEHT
OrtBer: 43512

3aganue 34.

Ilpouumarime 3a0anue u ycmanosume nocie008ameabHOCMb.

Pacrnonoxxure ctanny reTeporeHHOro Karajan3a B XpOHOJIOTMYECKOM OPSAKE

1. dusnveckas aacopOIvs pearupyoIrux MOJIEKYJ Ha aKTUBHBIX IIEHTPAaX MOBEPXHOCTH
KaTaJln3aTopa U 3aTeM UX XeMOocopOuus;

2. JlecopOuus MpoayKTOB € MOBEPXHOCTU KaTalu3aTopa;

3. nuddy3us pearupyromux BeECTB K MOBEPXHOCTU TBEPAOIO BEIECTBA;

4. XuMu4eckasi peakiysi MeXIy pearupyromuMu MOJIEKyJIaMu;

5. Anuddy3us npoayKra ¢ MOBEPXHOCTH KaTalu3aTopa B OOLIUI TOTOK.

Otsert: 31425

3aganue 35.

Ilpouumatime 3adarnue u ycmanosume nocied08amenrbHOCHb.

[Ipu momerieHnM COeNUHEHMsI MapraHila B PEaKIUIO MOJTYYHIN YePHBINH OCaloOK. 3aTeM,
IpU TPOJODKEHUU PEaKIUu B cpele MOMYYWIM OCaZoK TelecHoro IBera. JloOaBieHuem
CHUJIBHOTO OKHCJIMTENsI TIEPEeBEIM STOT OCAJOK Ha3ajg K udepHoMy IBery. llpu mmmrensHOM
KOHTAKTE C BO3AYXOM BEPHYJIUCH K U3HAYAIBHOMY COSAMHEHUIO. Y KAKUTE HEOOXOAUMYIO Cpeay
JUISL TIPOBEJICHUS PEaKIIHiA.

1. Kucnas

2. llemounas

3. HelttpanbHas

OTseT: 3121

3AJAHUSA OTKPBITOT'O TUITA

3aganue 36.

Ilpouumatime 3adarnue u oatime 060CHOBAHHBIU OMBEM

Kak paccuutath oTHOIIEHHE KOHUEHTpauui cinaboit kuciaotel U €€ comu (Cp:Cs) B
oydepHom pactBope, eciu pH = 1,74 u pKa = 3,74? [IpuBeaurte moiy4eHHOE COOTHOIICHHUE.

Otget: OOmmas Gopmyia Uit BEIYUCICHUS KUCIOTHOCTH OydepHoro pactBopa pH = pKa
+ 1g[Ca:Cs]. YuuTtsiBas, uto paznuna mexay pH = pKa cocraBnsger 2, MOXKHO NpeanoIokKUTh
cooTHormeHue kouuentpauit 100:1.

3aganue 37.

Ilpoumume 3a0anue u oavime 060CHOBAHHBII OMBEN.

Kak mpurotoBuTh U XpaHUTh paboune pacTBOpPHI Hoxa?

OtBet: CraHgapTHbIE pacTBOPHI HO/1a MOKHO NMPUTOTOBUTH HETIOCPEICTBEHHO MCXOMS U3
TOYHOH HABECKH XMMHYECKH UHCTOrO KPHUCTAIIMYECKOro #ona (mepBUuHbIA craHmapt). Mon
MEJJICHHO PACTBOPSETCS B pacTBOpe HoOAMIA Kajusi, OCOOCHHO INMPH HHU3KUX KOHIICHTPAIUIX
foguna. IloaToMy HYXHO TIOJIHOCTBIO DPACTBOPUTH HABECKYy KPHUCTAUIMYECKOTO iHoma B
HEOOJIBIIOM 00beMe KOHIICHTPHUPOBAHHOTO PAacTBOpa HOAMIA Kalus, a 3aTeM pa30aBUTh €ro 10
HY>XHOTO 00beMa. XpaHHUTh U30erast KOHTaKTa C OPraHUYEeCKUMHU MaTepUaTaMu.

3aganue 38.

IIpouumatime 3adarnue u oatime 060CHOBAHHBII OMBEM.

Kak ycranaBiuBaeTcsi TOYKa SKBUBAJICHTHOCTH B METOJIC TIEPMAaHTaHATOMETPHH?

OtBer: Toyka SKBHBAJECHTHOCTH B METOJIC TIEPMAHTaHATOMETPHH yCTaHABJIMBACTCS IO
U3MCHEHHUIO OKPAcCKH THTPYEMOTO pPACTBOpPA. OTO BBI3BIBACTCS HM30BITKOM OKPAIICHHOTO
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CTaHJApTHOTO pacTBOpa. B JaHHOM ciyyae mepMaHraHaT MOXET WrpaTh caMm cebe poiib
WHAMKATOpA.

3ananmue 39.

Ilpouumatime 3adamnue u oatime 060CHOBAHHBII OMBEM.

Kak MOXHO MOATBEPAWTH HalWYWE HHUTpaTa CBUHIA B pacTBope? Kakoe mnpaBuio
WLITIOCTPUPYET MOJT00HAsT peaKius?

Otser: T.K. HUTPAT CBUHIIA PACTBOPHMAsS COJIb, MOKHO MPOBECTH PEAKIIMIO HOHOOOMEHa
JUI  TIOJIyYEHHUS XapaKTEPHOTO JKEJITOr0 Ocaaka - WOAWAA CBHHIA. Takas peakius
WJUTFOCTpUpYET npaBuiio bepromre.

3aganue 40.

IIpouumatime mexcm u oavime pazeepHymulii 0O0CHOBAHHbIL OMEem

KonnyecTBa Kakux BEIMIECTB MOKHO OTPEEIATH METOIOM HOTOMETpUH?

OtBer: CuiibHBIE OKUCIUTENH. 3aMECTUTEIbHBIM TUTPOBAHUEM U JIPYTUMH KOCBEHHBIMH
Meromamu omnpenersitor okucautenu (H202, KMnO4), denon u ero mpous3BOAHBIC, TUPA30I,
TETPa30J, MyPUHOBBIC aJTKATOUIbI, HEKOTOPbIE AHTUOUOTUKH.

3.2. Tunossble 3a1aHUA 1JIs1 IPOMEKYTOYHOM aTTeCTallnu
3.2.1. Bonpocsl Kk 3a4eTy

dopmMupyeMble KOMIIETEHIMU:
YK-1 CriocoGeH OCyIIECTBIATh KPUTHYECKUN aHAINU3 MPOOJEMHBIX CHUTyallMii Ha OCHOBE
CUCTEMHOT'0 TIOJIX0/1a, BEIPA0ATHIBAThH CTPATETHIO ACHCTBHIA:
VK-lyp.1 3HaTe METOABI KPUTHYECKOTO aHaIM3a M OLCHKM COBPEMEHHBIX Hay4YHBIX
JOCTH>KEHH; OCHOBHbBIE TPUHITUIIBI KPUTUUECKOTO aHAJIN3a;
1.3anaun u kiaccuuKanys METOI0B aHAIUTUIECKON XUMUH.
2.Buasl 1 METOBI aHATTU3A.
3.AHAINTHYECKHE CBOMCTBA U PEAKIUH.
4.Crioco0bl BBIpaXKEHHSI COCTaBa pacTBOpa.
5.0nexkTponuTryecKas IuCCOraIus.
6.XUMHYECKOE PAaBHOBECHE.

VK-1yy» YMeTh nony4yats HOBbIE 3HAHUS HA OCHOBE aHalIM3a, CUHTE3a U JIp.; cOOMpaTh U
000011aTh JaHHBIE TI0 aKTyaJbHBIM HAayYHBIM MPOOJIEMaM, OTHOCSIIUMCS K MPOpEeCCHOHATbHON
00J1aCTH; OCYLIECTBIATh MOMCK MH(GOPMAIMK U PEeIIeHUIl Ha OCHOBE JNEHCTBUH, SKCIIEPUMEHTA,
OTIBITa, HHHOPMAITMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHIA,
7.'OoMOT€HHOE€ XMMHUYECKOE PAaBHOBECHE.
8.I'eTreporeHHOE XMMHUYECKOE PAaBHOBECHE.
9.ConeBoii 3¢ ekr.
10.Ipo6HOE OcaxacHUeE.
11.0OcHOBHBIE TUIIBI XUMUYECKUX PEAKLIUM.
12.Bpruricnenue pH B BOIHBIX pacTBOpPax KHUCIIOT.

VK-1yys Bnagers wnccnenoBanueM mnpoOiaeMbl NPO(ECCHOHANBHONW JEATENIBHOCTH C
NPUMEHEHUEM aHalIu3a, CUHTE3a U JIPYTUX METOJI0B MHTEIUIEKTYaJbHON NI€ATENIbHOCTH, B TOM
Yucjiae ¢ MPUMEHEHHEM HH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUM;, BBISBIICHUEM
npoOJieM U HCIOJIb30BAHMEM aJIeKBATHBIX METOJOB [UIsl MX PEIICHUS;, IEMOHCTPUPOBAHUEM
OIICHOYHBIX CYKJACHHI B PEIICHUN MPOOJIEMHBIX MPOGECCHOHATBHBIX CUTYAIHi.
13.XapakTepucTuka KOMIUIEKCHBIX COEAMHEHUH.

14. Peakiiuy OKMCIICHUS — BOCCTAHOBIICHHUS.
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15. KauecTBeHHBIN XUMUYECKUN aHATIN3: PEaKIH, PEaKTUBbI, METO/bI, KJIacCH(pUKanus
KaTHOHOB.

16.AHanuTHYECKHE PEaKIIMi KATUOHOB 4 aHATUTUYECKOM TPYyMIIbI.

17.Ananutudeckas kinaccudukaiysi aHHOHOB Ha mpumMepe 1 u 2 rpymr.
18.2neMeHTHBINH U QYHKIMOHAIBHBIM aHAIN3 OPraHUYECKUX COeTMHEHUH.
19.Konu4ecTBEHHBIN XUMUUYECKUI aHAJIN3: TPAaBUMETPUUYECKUI aHAIIN3.

®opmMupyeMble KOMIIETEHIIMU:
OIIK-4 Crnioco0eH ucnoiabp30BaTh B NMPo(hecCHOHANBHOM AEATEeIbHOCTH METO/bI PeleHHs 3a1a4
C WCHOJH30BAHUEM COBPEMEHHOTO OOOPYIOBaHHWSI TpPH pa3pabOTKe HOBBIX TEXHOJOTHH W
UCIIONIb30BaTh ~ COBPEMEHHYIO  NPO(PECCHOHATBHYIO  METONOJIOTHIO ISl MPOBEACHUS
HKCIEPUMEHTAIBHBIX UCCIIEOBAHUIA U HHTEPIIPETAIINH UX PE3YIbTATOB!

OIIK-4y;.; 3HaTh TEXHUYECKHE BO3MOXKHOCTH COBPEMEHHOIO CIELHAIM3UPOBAHHOIO
000pyI0BaHUS, METOJIBI PEUICHHUS 3a7a4d MPO(PECCHOHATBHON NesITeTLHOCTH;
20. KonnyecTBeHHBIH XUMUYECKUN aHATIN3: TUTPUMETPUUECKUM.
21.KucmoTHO - OCHOBHOE TUTPOBAHUE.
22 KOMIUIEKCOHOMETPUYECKOE TUTPOBAHUE.

OIIK-4y1» YMETh NPUMEHATh COBPEMEHHBIE TEXHOIOTUY, BKIIIOYask HUPPOBLIE, U METOJIbI
UCCIIEIOBaHUM B  Mpo(decCHOHATIbHON  NIeATeNbHOCTH, WHTEPIPETUPOBATh MOJIYUYEHHbBIE
pE3yJIbTaThI;
23.OKUCHAUTENBHO - BOCCTAHOBUTEJILHOE TUTPOBAHHUE.
24.0canuTenbHOEe TUTPOBAHUE.
25.97eKTpOXUMHUYECKHE METO/Ibl aHAIM3a: XapaKTEPUCTUKA, UHAUKATOPHBIE 3JIEKTPOJIbI U
CPaBHEHHS.

OIIK-4y.3 Bnagets HaBbIkamMu paboThI CO CIENUATM3MPOBAHHBIM 000PYAOBAHUEM IS
peau3aIyy MOCTAaBICHHBIX 3a/1a4 ITPH MTPOBEACHNH HCCIIEIOBAHNHN 1 pa3pad0TKe HOBBIX
TEXHOJIOTHH, B TOM YHnCIIe UPPOBBIX

26.CrieKTpOoCKONUYECKUE METO/IbI U UX KJIaCCU(pUKALUS.

27.ATOMHBIE CIIEKTPATIBHBIE METO/IBI.

28. MonexyJsipHble CIEKTPAIbHBIE METOIBI.

29. Copb1ust ocHOBa XpoMaTtorpaduu.

30.Tunsl ”HAUKATOPOB.

4. METOJIUYECKHNE MATEPHAJIBI, ONIPEJEJISIIOIIUE ITPOLIEY PhHI
OLIEHUBAHUS 3HAHUI, YMEHUI 1 HABBIKOB
U OIIBITA JESATEJIBHOCTH, XAPAKTEPU3YIOIIUX DTAIBI
®OPMHUPOBAHUSI KOMIETEHLIUI

Kpurepuu onieHuBaHus 3HaHUN 00y4arOUIMXCS IPU POBEJICHUN KOJIOKBUYMA:
¢ OTMeTKa «OTJIMYHO» - OOYyYalOLIMICS YETKO BBIPAXKAET CBOI TOYKY 3PEHUS IO

paccMaTpUBaeMbIM BOIIPOCAM, IPUBO/IS COOTBETCTBYIOIIUE IPUMEPBHI.

* OTMeTKa «XOpPOLIO0» - 00YUaIOLIUIICs TOMYCKAET OT/IEIbHbIE IOTPELIHOCTH B OTBETE

* OTMeTKa «Y/I0BJIETBOPUTEIbHO» - 00yJarouuiics oOHapyKuBaeT NpoOesbl B 3HAHUAX
OCHOBHOT'O Y4eOHOTO ¥ HOPMaTHBHOTO MaTepHara.

* OTMeTKAa «HEYJAOBJETBOPUTEJIBHO» - OOydaroUIMiics OOHApYKUBAeT CYIIECTBEHHbIE
npoOensl B 3HAHMUAX OCHOBHBIX TIIOJIOKEHUH JAUCHUIUIMHBI, HEYMEHHE C IIOMOIIBIO
HpenoaBaTess MoJIy4YnuTh PaBUIIbHOE PELICHNE KOHKPETHOM MPaKTHUECKON 3ajauu.

K[!I/ITCQI/II/I OLICHHUBAHUA 3HAHUI 00 YUaromuxcs Npyu mMpoOBCACHUNU TCCTUPOBAHUS .
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Pe3ynbprar TeCTMpOBaHUS OLIEHHMBAETCA IO IPOLIEHTHOW IIKaje oueHku. Kaxaomy
o0yuaromemMycs peularaeTcsi KOMIUIEKT TECTOBBIX 3a/laHU U3 5 BOIIPOCOB:
* OT™MeTKa «OTJIMYHO» — 5 IPAaBUWIBHBIX OTBETOB.
* OT™MeTKA «X0pPO1I0» — 4 MPAaBUIIBHBIX OTBETOB.
* OT™MeTKA «yI0BJECTBOPUTEIBHO» — 3 IIPaBUIIbHBIX OTBETA.
* OTMeTKA «HEY10BJIETBOPUTEIbHO» — MEHEE 2 PABUIIBHBIX OTBETOB

Kpurtepun oneHnBaHusl 3HAHUI NPU MPOBEICHUN 3a4eTa:

* OueHKa «3a4TeHO» J0JDKHA COOTBETCTBOBAThH MapameTpam J000H U3 MOI0KUTENbHBIX
OLICHOK («OTJINYHO», «XOPOLIOY», «yI0BIETBOPUTEIHHOY).

* OneHka «He 3a4TeHO» JIOJDKHA  COOTBETCTBOBATh  IapaMEeTpaM  OLEHKHU
«HEYJIOBJIETBOPUTEIBLHO.

¢ OTMeTKa «OTJHYHO» — BBIMOJHEHBl BCE BUIBI y4yeOHOU paboThl, MperycMOTpEHHbIE
y4eOHbIM TuIaHOM. OOydaromuiics AEMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHMH, HABBIKOB
NPUBEJCHHBIM B TaOJMIIaX MOKa3aTeNlsM, ONEpUpPyeT NMPHOOPETEeHHBIMU 3HAHUSMH, YMEHUSIMH,
HaBbIKAMH, MPUMEHSET UX B CUTyalUsAX MOBBIIIEHHON cCl0oXHOCTH. Ilpu 3TOM MOryT OBITH
JOMYIIEHbl HETOYHOCTH, 3aTPYJHEHUS IPU AHAIMTUYECKUX Olepalusax, IIEpEeHOCe 3HAHUU U
YMEHUI Ha HOBBIE, HECTAHIaPTHBIE CUTYaLUN.

¢ OTMeTKa «XOPOLIO» — BBIIIOJHEHBI BCE BHJBI y4eOHOW pPabOThI, MperyCMOTPEHHbIE
y4eOHbIM TuIaHOM. OOydvaromuiics JAEMOHCTPUPYET COOTBETCTBME 3HAHUM, YMEHMH, HABBIKOB
NPUBEJCHHBIM B TaOJMIaX MOKa3aTeNlsM, OMEpUpPYeT NMPHUOOPETEHHBIMU 3HAHUSAMH, YMEHUSIMH,
HaBbIKAMH, NPUMEHSAET HUX B CTaHJAPTHBIX cutyanusx. [Ipm 3ToM MOryT OBITH JOMyLICHBI
HE3HAUUTeNbHbIe OIIMOKHM, HETOYHOCTH, 3aTPyJHEHHs TMpPH AaHAJIMTUYECKUX OIepalusx,
IIEPEHOCE 3HAaHUM U YMEHHMI Ha HOBBIE, HECTAHJAAPTHBIC CUTYALINH.

* OTMeTKa «YI0BJIETBOPUTEIbHO» — HE BBINOJHEH OAMH MM Ooyiee BUAOB y4eOHOMH
paboThl, TPEAYCMOTPEHHBIX Yy4eOHBIM TUTAaHOM. OOyYaromIMiics JAEMOHCTPUPYET HETOIHOE
COOTBETCTBUE 3HAHUH, YMEHUH, HABBIKOB NPUBEIACHHBIM B TalNMLaX IOKa3aTessM,
JIOTIYCKAlOTCA 3HAUUTENbHbIE OLIMOKH, MPOSBISIETCS YaCTUYHOE OTCYTCTBHE 3HAHWM, YMEHHI,
HaBBIKOB I10 PsJly TMOKa3arenel, oOydyarolMiCsl UCIBITBIBAET 3HAYMTEIbHbBIE 3aTPYAHEHUS NpU
ONEPUPOBAHNHN 3HAHUSAMU U YMEHUSIMH IIPU UX IIEPEHOCE HA HOBBIE CUTyallUH. —

e OTMeTKa «HEYIOBJIETBOPUTEJIBHO» — HE BBINOJHEHBl BUAbI Y4eOHOH paboTHhl,
IPEIyCMOTPEHHbIE Y4YEOHBIM IIJJAHOM. JEMOHCTPHUPYET HEMOJIHOE COOTBETCTBUE 3HAHUH,
YMEHUH, HABBIKOB MPHUBEJCHHBIM B TaOJMIAaX TIOKa3zaTesled, OIMyCKaroTCs 3HAYMTENIbHbIE
OIIMOKH, MPOSIBISIETCSI OTCYTCTBUE 3HAHUM, YMEHHH, HABBIKOB IO OOJIBIIEMY pSIAY MOKa3aTele,
00yyaroImuicsl HUCHBITHIBACT 3HAYUTENbHBIE 3aTPYAHEHHUs NPU ONEPUPOBAHUU 3HAHUSIMU U
YMEHUSMH [IPU UX IIEPEHOCE HA HOBBIE CUTYallUuH

5. JOCTYIIHOCTb 1 KAYECTBO OBPA30BAHUA 1JIs JIUL C OB3

[Tpu HE0OXOAMMOCTH MHBAJIHJIAM M JIMLAM C OTPAHUYCHHBIMUA BO3MOXHOCTSIMH 3/I0OPOBbS
IIPENOCTABIAETCS TONOJHUTEIBHOE BPEMS JJIs MOATOTOBKH OTBETA HA 3a4eTe.

[Ipn npoBeaeHuM npouesypbl OLEHUBAHUS PE3YJbTAaTOB OOYYEHHS] MHBAIWIOB M JIUI C
OTpaHMYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI MOTYT HCIOJIb30BaTHCSI COOCTBEHHbIE TEXHUYECKHE
CpencTBa.

[Tpouenypa oneHUBaHUS pe3yNbTaTOB OOy4YEHHUS MHBAJIUIOB U JIUL C OrPAaHUYECHHBIMHU
BO3MOXHOCTSIMH 3JI0OPOBbsSI 10 JUCHUIUIMHE TPeAyCcMaTpUBaeT NpeAocTaBlieHHe nHPOopMaluu B
(hopMax, aTanTUPOBAHHBIX K OTPAHUYEHHSM UX 3[JOPOBBS U BOCIIPUATHS HH(DOpMALIUU:

— B Ie4YaTHOM (hopMe YBEITHMYCHHBIM HIPUPTOM,
— B (hopMe 3IIEKTPOHHOTO IOKYMEHTA.

— B IIeYaTHOU opme,

— B (JopMe AIIEKTPOHHOTO JIOKYMEHTA.

Jnst muu ¢ HapyIeHUSIMU 3pEHMUS:

JIist an ¢ HapyIIEHUsAMHU CITyXa:
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JIyist i1l ¢ HapyILIEHUSIMHU OTIOPHO- — B miedatHo# popme, anmapara:
JIBUTATEJIbHOTO alapara — B (hopMe JIEKTPOHHOTO JJOKYMEHTA.

[Ipn mpoBeneHNH HpOUEAYpPHl OLEHUBAHUS PE3YJIHTATOB OOYYEHUS WHBAJIUIOB W JIUI] C
OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3JI0POBbsSI IO JUCHUIUIMHE OOECIIeYMBACT BBIOJHEHUE
CIIC/TYFOIIHX JIOTIOJIHUTENBHBIX TPEOOBAaHUH B 3aBHCUMOCTH OT MHIUBHIyaTbHBIX OCOOCHHOCTEH,
00ydJaromuxcs:

a) MHCTPYKIHMS 1O TOPSAAKY NPOBEACHUS MPOLEAYPhl OLICHHBAHUS IPEIOCTABISETCS B
JOCTYIHOU (hopme (YCTHO, B MTUCbMEHHOH (opme);

0) noctymnHas (Gopma MpeaoCTaBICHUS 3aJJaHUN OLICHOYHBIX CPENCTB (B me4aTHOU dopme,
B TIeYaTHOH (opMe yBETUYEHHBIM IIPHPTOM, B (hopMe 3JIEKTPOHHOTO TOKYMEHTA, 3aJaHus
3a4HUTHIBAIOTCS MPETOAaBaTeIeM);

B) J0oCcTymHAas (opMa MmpeaocTaBiIeHUs] OTBETOB Ha 3aJlaHus (MMCbMEHHO Ha Oymare, Habop
OTBETOB Ha KOMIBIOTEPE, YCTHO).

[Tpu HEOOXOMUMOCTH Ui 00YHAIOIUXCS C OTPAHUYCHHBIMUA BO3MOYKHOCTSMHU 370POBBS U
WHBAJIMJOB NpOLEAYypa OICHWBAHHUA pPE3yJbTaTOB OOyYeHHS MO AWCHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[IpoBeneHne mpouenypbl OLEHHBAHUS PE3YJIbTATOB OOyYeHHMS HWHBAIHIOB M JIHI[ C
OTPaHUYEHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbS JIOIYCKAETCS C MCIIOJIBb30BAaHUEM JAUCTaHIIMOHHBIX
00pa30BaTENbHBIX TEXHOJIOTHHA.
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AHHOTanMs padoyeil NIPOrpaMmal 0 AMCUHUILIMHE
b51.0.14.02 «<AHaTUTHYECKAS XUMMSD)
Yposens Boicmiero oopazosanusi CIIEHUAJIMTET
cnennagabHOCTh 36.05.01 «Berepunapus»
IIpodunb: BeTepuHApHAas MeIUIUHA MEJIKHX JOMALNIHUX KUBOTHBIX

®opMma 00y4yeHHUsI OUHAS

Lesb ocBOEHMS AUCUMILUIMHBI: TPUOOPETEHNE HABBIKOB UCIIOJIB30BAHUS aHAIUTHYECKOM
XUMHH B Mpo(ecCHOHANbHOM AESITeTbHOCTH, T.€. U3yUYeHUE XMMHUYECKUX BEUIECTB AJIs OLEHKU
BO3MOXHOCTH UX 3(()EKTUBHOTO UCIIOIB30BAHUS B TEPANUU U XUPYPTUHU KUBOTHBIX.

Mecto aucuMmiauHbl B ydeOHoMm 1uiane: [(ucuumimHa b1.0.14.02 «Ananutnueckas
XUMUS» SIBISIETCS 00s3aTeNbHON MUCHUIUIMHON broka 1 oOs3arensHON yacTH (eaepaibHOro
roCy/IapCTBEHHOTO0 00pa30BaTENbHOIO CTAaHAApTa BBICIIETO 00pa30BaHUS MO CIEUHUAIbHOCTU
36.05.01 «Berepunapusi» npoduins BerepuHapHas MeTUIMHA MEJIKUX JOMAIIHUX >KHBOTHBIX
(YpOBEHbB CIIeIHAIIUTET).

OcBauBaetcs Bo 2 cemecTpe 04HOM (HhopMbI 00yUEHHS.

TpeGoBanus K pe3yibTaTaM OCBOEGHHS JMCUHUIIMHbI: U3YYCHHUE AUCLUUILIIMHBI JOKHO
chopmupoBats crieayromme komnereHuu: YK-1, OIIK-4.

A) YauBepcaiabHbie komnereHuuu (YK):

YK-1 CniocobGeH oCymecTBIATh KPUTHICCKUN aHAIM3 MPOOJIEMHBIX CUTyalluid HaA OCHOBE
CHCTEMHOTI'0 TI0JIX0/1a, BBIPa0aThIBAaTh CTPATETUIO ACHCTBUIL:

VK-1lyj.1 3HaTh METOABI KPMTHYECKOTO aHAIM3a M OLUECHKM COBPEMEHHBIX HAYYHBIX
JOCTHKEHHI; OCHOBHBIE IIPUHIUIIBI KPUTUYECKOTO aHAJIN3a;

VK-1yj1.0 YMeTh noayuars HOBbIE 3HAHHMS Ha OCHOBE aHAJIM3a, CUHTE3a U JIp.; COOMpaTh U
000011aTh TaHHBIE M0 aKTYaJIbHBIM HAYYHBIM MPOOJIEMaM, OTHOCSIIMMCS K MPO(ECCHOHATEHON
001aCTH; OCYLIECTBIATh MOMCK MH(GOpPMAIMK U PEIICHUIl Ha OCHOBE NCHCTBUM, SKCIIEPUMEHTA,

OIBITa, UHPOPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHHA,

VK-1yp3 Bnagers uccinenoBanueM mpoGieMbl NPOQECCHOHATBHON JIEATEIBHOCTH C
MPUMEHEHUEM aHalln3a, CUHTE3a U JIPYTUX METOJ0B MHTEJUIEKTYyaJIbHON NEeSTEIbHOCTH, B TOM
qyuciae ¢ TNpPUMEHEHHEM MH(OPMAIlMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH; BBISIBICHUEM
npoOsieM U HCIOJIb30BAHMEM aJI€KBATHBIX METOJOB JUIsl MX PELICHUS; EMOHCTPUPOBAHUEM
OLIEHOYHBIX CYXKICHUI B pEIIEHUH MTPOOJIEMHBIX TPO(PECCHOHATBHBIX CUTYAIUH.

b) O6menpogeccuonanbubie komnerenunu (OIK):

OIIK-4 CniocoGeH UCIoib30BaTh B MPO(EeCCHOHANBHOM AEATENIbHOCTH METO/Ibl PEIICHUS
3a/1a4 C MCIOJIb30BAHUEM COBPEMEHHOT0 00OpYJ0BaHUs MpHU pa3pabOTKe HOBBIX TEXHOJIOTHH U
UCIIOJIb30BaTh ~ COBPEMEHHYIO  IPO(PECCHOHATBHYIO  METOMOJIOTHUIO  JUIsl  MPOBEACHUS
9KCIIEPUMEHTAJIbHBIX UCCIEA0BAHUN U UHTEPIPETALMU UX PE3YJIbTATOB:

OIIK-4y;.; 3HaTh TEXHMYECKHME BO3MOXKHOCTH COBPEMEHHOIO CIIELIMAIM3UPOBAHHOIO
000pyA0BaHuUs1, METO/IbI PELIEHUS 3aa4 MPO(heCCHOHAIBHOM e TENbHOCTH;

OIIK-4y1» YMETh IPUMEHATh COBPEMEHHBIE TEXHOIOTUY, BKIIIOYAsl HU(PPOBLIE, U METOJIbI
UCCIIEIOBaHUM B  Mpo(deccHOHAIbHON  NIeATeNbHOCTH, WHTEPIPETUPOBATh  MOJIYyUYEHHbIE
pE3yJIbTaThI;

OIIK-4y;3 Brnagets HaBbIKaMu pabOTHI CO CHENMAIN3UPOBAHHBIM OOOPYHIOBAHUEM JUIS
peanu3alMy TMOCTABIEHHBIX 337ay IpHU NPOBEIECHUHM HCCIEAOBAaHMA M pPa3pabOTKE HOBBIX
TEXHOJIOTH, B TOM YucIie HU(POBHIX.

KpaTkoe cogepxanue JUCHUIVINHBI:

BBenenue B aHamuTHueckyro XxuMuoo. Knaccudukanus MeToA0B aHAIUTUYECKOW XMMHHU.
Metponorust B aHAIUTUYECKOW XUMHMH. TUTpUMETpHUs, €€ TEOPETUUECKHE OCHOBBL. KHciaoTHO-
OCHOBHOE TUTPOBAHUE. KomniekconomeTpuyeckoe TUTPOBAHUE. OxucanTenpHo-
BOCCTAHOBUTEJILHOE TUTPOBAHUE.

OO0mast TpyA0eMKOCTh JMCHMILIMHBI: 2 3aueTHas eAuHULA (72 4acoB).

HTOoroBbiii KOHTPOJIb MO0 JMCUHUILIHHE: 3a4ET



