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PABOYAS MPOrPAMMA YYEBEHOW ONCLMMIUHBI

B1.B.05 3H3umonorua
1. Kog n HaumeHoOBaHMe HanpaBfieHUA NOArOTOBKU/cneuuanbHOCTU:

06.03.01 BMONOINA

2. Mpodnnb nogroToBkK/cneymanmsauus:

Buoxumus

3. KBanudumkauusa (cteneHb) BbINyCKHUKA:

bakanaspuar

4. dopma oby4yeHuR:

OuyHas

5. Kachepgpa, oTBevarLwan 3a peanmsaumio QUCLUNIIUHBI:

Kadenpa 6uoxmmmm n omsmnonorum KneTkm

6. CocTtaBMTENM NPOrpaMmmbi:

dananeesa MapuHa ViBaHOBHa, kaHanOaT GMONOrMYECKMX HayK, AOLEHT
7. PexomeHgoBaHa: HMC meaguko-6mnonormyeckoro cdakynsteta, npotokon Ne5 ot 3.06.2021

8. YueOHbIN roAa:

2023-2024

CemecTp(bl):

6

9.llenu n 3apaum y4eOHOM ANCUUNIIUHDI:

Llenb — packpbiTe Npupoabl 1 0bLLMX 3aKOHOMEpPHOCTEN OYHKLMOHMPOBAHMS BUONOrMYECKmX
KaTanusaTopoB, a Takke 3HAYNMMOCTM hepMEHTATUBHbIX NPOLLECCoB Anst PYHKLUNOHMPOBAHMS
XKMBbIX OPraHN3MOoB 1 A1 pa3fMyHbIX CTOPOH >KU3HM 00LecTBa.



3apaun: BbIACHEHME OCOBEHHOCTEN CTPYKTYPbI U YHKLUMA BUOMNOrMYEeCcKnX KaTann3aTopos;
npuobpeTeHne 3HaHNN O KNHETUYECKMX MOAENSAX MPOLIECCOB B3aMMOOAENCTBUA PEPMEHTOB C
cybcTpaTamu; nsydeHne cnocoboB BblAENEeHUA N OYUCTKM PEPMEHTOB; (hopMMpoBaHme
npeacTaBnNeHn 0 NpUMMeHeHU PEPMEHTOB B ANArHOCTUKE pasfiMyHbIX 3aboneBaHnn n
naTonorum, NUWEBOM U NIEFKON NPOMBbILLIIEHHOCTN.

10. MecTo yye6HOM ancuunnuHbl B cTpykType OMOIT: YuyebHaa gucuunnuHa

OTHOCUTCH K oba3aTenbHon YacTtn 6noka 61 OIMNOI1 06.03.01/ Buonorus.

11. NMnaHupyemsble pe3ynbTaTbl 06y4eHUA No agucuunnuHe/Moaynio (3HaHUA, yMeHuUs,
HaBbIKW), COOTHECEHHbIE C NNTaHMpPyeMbIMU pe3yribTaTaMu 0CBOEeHUA obpa3oBaTenibHON
nporpamMmbl (KOMNETEHUUSAMU BbIMYCKHUKOB):

nosny4yeHHble
pes3ynbTarthbl

Kopn HasBaHwne Kog(bl) WHankaTop(bl) lMnaHnpyemble pesynbTaTbl 00y4YeHUs
KOMNeTeHuuu
MK-1 | CnocobeH MK-1,2 Mposoant 3HaTb: OCHOBHbIE MPUHLMMbLI aHann3a
nposoanTs  cbop, NEPBUSHBIN - aHATIS | | conocTaBneHns HayyHoW uHopMaLnu,
aHanus n " 0606LieHme MONYYEHHON W3 PasfNYHBIX WCTOYHUKOB,
0bpabotky HayuHo- OTEHECTBEHHOTO W | ool CcOCTABNEHWS UM HanUcaHus
TEXHUYECKOW MeXOyHapo4HOro [10KNa0B
(Hay4yHOR) onbiTa B
MHdOpMAaLMK, COOTBETCTBYIOLLEI YMeTb: NPUMEHATb 3HaHWsi 06 opraHnsauuu
HEOGXOAMMOI  ANSi oBnacTy OCHOBHux6a3uaHHuxceTyMHTepHeTunﬂ
peLueHIs uccnenoBanuii nog | NOMCKa M aHannsa Hay4How nHdopmaunm;
NPOhECCHOHATbHBI PYKOBOACTBOM KPUTUYECKM aHann3mpoBaTb U onpeaensitb
X 3apau, creuvanicta Gonee | CTENEeHb AOCTOBEPHOCTM nHdopmaumn Ha
NOCTABNEHHBIX BLICOKOM OCHOBE COMOCTaBMNEHMS AaHHbIX U3 PasHbIX
creumanucTom KBanuduKaLmm WCTOYHNKOB
bornee BbICOKOW Bnagetb: npuemamn aHanmsa u
KBanudmkaymm COMOCTaBMNEHNS Hay4YHbIX AaHHbIX
Bronornyeckmx uccrnegoBaHuin
MK-4 | CnocobeH MK-4,1 OcywectBnseTt 3HaTb: NPUHLMNbI CTPYKTYPHOW 1
OCYLLECTBMATb HEO BbIOOp 1 PYHKLMOHANbHOM OpraHu3aumm
oxogmmble npoBefeHne MUKpoOBUonormyeckux oo bEKTOB, NpaBunia u
nccrnenoBaHus ¢ MUKpoBUorormyeckn | npuemsl paboTbl ¢ hepMeHTaMu.
MUWKpOOpraH1m3mam X UCCNeaoBaHui YMeTb: MCMONb30BaThL MeTomb
1, NPOBOAUTL COTNACHO TEMATUKE | |0 e srealiioro M3yueHns
pgcszblm pabot dhepMeHTaTUBHbIX peakuun;
goﬁyjﬁiﬁ;e aHanuaMpoBaTb Mofy4yaemylo UHdopmauuo
1 NpeacTaBnaTh pe3ynbTaThl TabopaTopHbIX
pesyrbTarh| Buronornyeckmx uccnegoBaHun
Bnagetb: HaBblkaMK npoBegeHust
nabopaTtopHbIX uccneaoBaHum
MK-4 MK-4,2 [MpoBOAUT OLIEHKY 3HaTb KpuUTEpUW OLEHMBaHUSA pe3ynbTaToB
Crocoben pe3ynbTaToB nccrnegoBaHus; Habop pacyeTHbIX chopmyrn,
OCYLLECTBIATL HEO ncecnenoBaHus u HeoBXoaMMbIX ans odhopMneHus
BXOaUMbIE pacyeTbl Nno NOMy4YeHHbIX 3KCNEPUMEHTanNbHbIX AAHHbIX
UCCcnenoBaHust ¢ CTaHAapTHLEIM YMeTb: 06BEKTUBHO OLIEHUBATL MOMNyYeHHbIe
MUKpPOOpraHM3mam MeToAvkam 3KCMEePUMEHTarbHble JaHHble
1, NPOBOAMUTL nccrnegoBaHust
pacyets! 1 HaBblkamn 0hOpPMAEHUs MOMYyHYEeHHbIX
obobuwartb

pe3ynbTaToB




12. O6bemM gucumnnuHbl B 3a4eTHbIX eguHULax/yac:

3/108

dopma NPoMeXKyTOYHOM aTTecTauuu:
Ok3ameH

13. TpyaoemkocTb No BMaam y4yebHon paboTbl

TpyaoemMKoCcTb
Bug yuebHow paboTbl Bcero Mo cemecTpam
Ne cemecTpa 6 cemecTp
AyOUTOPHbIE 3aHATUSA 64 64
nekuum 32 32
B TOM Yucne: npakTu4eckme
naboparopHble 32 32
CamocTtodarensHas pabora 8 8
B TOM yucne: kypcoBas pabora (npoekT)
dopMa NpoMEXYTOYHOM aTTecTaumm 36 36
(3k3ameH — 4ac.)
Utoro: 108 108

13.1. CogepxaHne QUCLMUMIIUHbI

n/n

HanmeHoBaHue pasgena
ONCLUNNITUHBI

CopoepxaHue pasaena aAUCUUNIUHBI

Peanunsauyusa
pasgena
OVCLUMIUHDBI
C NOMOLLbIO
OHNanH-
Kypca,
IYMK*

1. Jlekyum
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depmeHTbI: 0bLLee
npencrtaeneHne. Metoanka paboThl
¢ pepmeHTamun. BolgeneHune un
o4yuncTka pepmMeHTOB.

UcTtopua wusydeHua cepmeHToB. OcobeHHOCTH
Bronornyeckmnx KaTanns3aTtopos. HoBble
HarnpaBrneHus B M3ydeHun epMeHToB in Vivo.
CTpykTypbl depMeHTOB. Mpumepsl,
unncTpupyrowmne cneunduyHoCcTb (OepMeHTOB.
Ctepeocneundun4HoOCTb. Knaccudmkaums
dhepmeHTOB.

OOwwue npaBuna pabotel ¢ depmeHTamu. Tunbl
MeToAoB, NCNonb3yemMbIxX npu n3yveHun
dhepmMeHTaTMBHbIX peakLun. MeToapbl
KOMMYECTBEHHOrO  U3y4eHUsa  PepMEHTATUBHbLIX
peakLuunn: crnekTpodoTOMeTpU4ECKme,
dnyopecueHTHble, 3HaYeHne OUYNCTKM (PEPMEHTOB.
Obwue npuemsbl. NcTouHmk depmeHTa.
OcobeHHOCTN  BblgeneHnss  EpPMEHTOB U3
BGakTepuanbHbIX OpraHu3moB. OKCTpakuums.
MeTogbl  ppakumoHupoBaHus.  PpakunMoHHOe
OCaXAeHNe OpraHM4YeckMMn pPacTBOPUTENAMU,
COMsiMUY, C NMOMOLLIbIO ieHaTypaLmn, uameHeHus pH,
agcopbummn.  XpomaTtorpadpmyeckne  MeTofpbl.
AnekTpodhopes. Kpuctannusauus,
KOHUEeHTpupoBaHve.  YepegoBaHne  MeTodOB
dpakunoHupoBaHus. PacyeTbl CTENEHN OYUCTKU U
Bbixoga depmeHTHOro obpasua. Kputepun
ynctotbl epmeHToB. Cnocobbl onpeaeneHus
MOJEKYNAPHON Macchl bepMeHTa M OTAEeNbHbIX
cybbveavHuy.  OnpegeneHve  amMUHOKMCIIOTHOMO




n/n

HavmeHoBaHuve pasgena
ANCUNNIVHBI

CopoepyaHue pasaena AUCUUNIUHBI

Peannsauus
pasgena
OUCUMMINHBI
C NOMOLLbIO
OHNaWH-
Kypca,
QYMK*

cocTaBa dhepmeHTa. MaHOMeTpuyeckue,
3NeKTPOAHble, NONAPUMETPUYECKIE U Op.

1.2 MexaHnam gencteus doepmeHToB AKTUBHbIN  LeHTp. MeguumHcKkoe  3HaveHue
N3ydeHns MexaHum3ama OenucTBus  PepMeHTOB.
OOwune acnekTbl, uWAMKCTPUpYyLOLWNE paboTy
aKkTUBHOro ueHTpa. dPaktopbl, cnocobcTByoLLME
CHWKEHU0  3Hepruu  akTmBaumn. VIoHoreHHble
rpynnbl aKkTUBHOTO LIEHTPA M UX MOEHTUdUKaALMS.
XapakTtepucTmka mexaHmama ENCTBUS OTAEeNbHbIX
KnaccoB OepMeHTOB.
1.3 KuHeTuka n perynauusa gencraunsd 3Ha4yeHune ncecnegoBaHUs KUHETUKU
depmeHTOB. lNpakTuyeckoe depMeHTaTMBHbIX peakumi. PakTopsbl, BAMSOLME
3Ha4yeHne 3H3MMONOornn Ha CKOPOCTb (bepMeHTaTMBHbIX peakumi. BnuaHne
KOHLeHTpauun doepmeHTa 1 cybcTpaTa Ha
CKOpPOCTb (hepMeHTaTUBHOM peakuun.BrnvaHue
Temnepatypbl, pH, nrnbntopos 1 akTMBaTOpPOB Ha
CKOpPOCTb hepMEHTATUBHbIX PeaKL .
«OH3MMaTU4eckne MetToabl AMarHOCTUKM
naTonorm4yecknx npoweccos. MIHAyKTopbl CMHTE3a
(hepMEHTOB Kak JflekapCTBEHHbIE Npenaparhbl.
Vicnonb3oBaHne NMHIMOUTOPoB OEPMEHTOB A5
neyeHuns 3abonesaHuii. MexaHu3m gencTeusa 008
Ha doepmeHTbl. Cnocobbl 1 3HaYeHne
nMmobunusaunm depmMeHToB
2. JTabopamopHsie pabombi
2.1 | ®epmeHTbI: 00LWEee EovHMubl akTMBHOCTM (OEPMEHTOB.
npeAcTasnenne. Metoanka paboTbl | peyienme sapgay no onpeaeneHnio akTMBHOCTY
¢ bepmeHTamun.Boigenexuve un hepMeHTOB
o4mncTka pepmMeHTOB.
2.2 | ®epmeHTbI: 00LWEee
npencrasnexve. MeTtoanka paboTs! Knaccudukaums 1 xapaktepuctuka BUTaMUHOB.
¢ pepmeHTamu.BoigeneHne un
o4ncTKa PEPMEHTOB.
2.3 depMeHTbI: 00Lee PeweHune 3agad. KoHTponbHas

npeacTtaeneHne. Metoguka paboThl
¢ dpepmeHTamu.BoigeneHne un
o4ncTKa PEPMEHTOB.

paboTta «OnpegeneHve akTMBHOCTM (DEPMEHTOBY.




n/n | HaumeHoBaHue pasgena CopepxaHue pasgena UCUUNIUHBI Peanusauus
AVCLMNINHDI pasgena
[MCLUMIHBI
C MOMOLLb0
OHMamH-
Kypca,
OYMK*
2.4 | ®epMeHTHI: 06OLLEee KauecTBeHHOE 1 KOnM4eCcTBEHHOE onpeaerneHme
npegctasneHve. MeTtoguka paboTbl | BUTaMUHOB.
¢ dpepmeHTamun.BoigeneHne un
o4ymcTKa hepMEHTOB.
2.5 | ®epmeHTHI: 0OLLEee OkcnaopenyKTasbl: XxapakTepucTvka, npumepbl
npenctasnenve. MeTtoauka paboTbl | peakumin, MeToabl onpeaeneHust akTUBHOCTU.
¢ hepmeHTamn.Boifenexue 1 TpaHcdepasbl: XxapakTepucTuka, NpUMeph
04nCTKa PEPMEHTOB. peakuuii, MeToabl OnpeaeneHnst akTMBHOCTU
2.6 | ®epMeHTbI: 06LLEE
npeactaenexne. MeTtoauka paboTsl MMaponasbl: XapakTepucTuka, NpUMepbl peakLmii,
¢ hepmeHTamn.BoifeneHue 1 MeTObl ONpeaeneHns akTMBHOCTH.
04nCTKa PEPMEHTOB. «maponuTuyeckne PepMeHTbl MPOKapuoT».
JInasbl: xapakTtepucTvka, npumepbl peakLumi,
MeTOAbl OnpefeneHns akTMBHOCTH.
2.7 | ®epmeHTHI: 06OLLEee M3omepasbl 1 nurasbl: xapakTepucTuka, npumepbl
npeactasneHve. MeTtognka paboThl | peakumin MeToabl onpeaeneHnst akTMBHOCTY.
¢ (hepmeHTamun.Boigenexuve n
o4YncTKa pepmMeHTOB.
2.8 | ®epmeHTHI: 06LLEee OH3MmaTyeckne MeToabl ANarHOCTUKK
npeactasnenve. MeTtoguka paboTbl | NATONOMMYecKMX NPoLECCOB.
C (hepmeHTamn. Beigenexne u OHanmoTepanus. HaumonaTumn. VIHayKTopbl
04NCTKa (PEPMEHTOB. CUHTE3a (DEPMEHTOB KaK NeKapCTBEHHbIe
npenaparbl.
2,9 depmeHTbI: 06LLEee Seonoumsa prubos3MMoB. IBOSOLNS NMPOTENHHBLIX
npegctaenenve. MeTtoanka paboTbl | hepmeHTOB. DepMeHTbI bakTepuanbHbIX
¢ pepmeHTamun. BolgeneHune un OpraHn3mosB.
oyuncTtka pepmeHToB
2.10 | depmeHTbI: 00LWee MpakTnyeckas pabota no Teme «MeToabl OYNCTKU
npeacTtaeneHne. Metoguka paboTtbl | (OepMEHTOBY.
¢ pepmeHTamu. BolgeneHne un
o4mcTKa hepMEHTOB.
2.11 | ®epmeHTbI: 00LWee KoHTponbHas paboTta no teme «MeTtogbl O4YNCTKM

npencrtaeneHve. MeTtoguka paboTbl
¢ pepmeHTamu. BolgeneHne un
o4ncTKa PEPMEHTOB.

depMeHTOBY.




n/m HanveHoBaHue pasgena CopeprxaHue pasgena AMCUUNINHDI Peanusauus
OUCLMNITVHBI pasgena
OVNCUUNINHBI
C MOMOLLBIO
OHINamH-
Kypca,
QYMK*
2.12 | MexaHu3m genctensa epmMeHTOB CemuHap no teme: «MexaHunam
nenctensa epmMeHToB»
2.13 | KnHeTuka n perynsauma 4encTaeums Vicnonb3oBaHne NMHIMOUTOpoB OepMeEHTOB 415
depmeHTOoB. pakTuyeckoe neyeHusi 3aboneBanHnin. MexaHnam OeNCTBUS S00B
3Ha4YeHne 3H3MMOIornn Ha dpepmeHTbl. Cnocobbl UMMOBUNM3aL MK
depmeHTOB. Vicnonb3oBaHne pepmMeHTOB B
NEerkon v NULLEBO MPOMBbILLIIEHHOCTH.
2.14 | KnHeTuka u perynsums 4encTaus Cnocobbl MMMObUNU3aumn
depmeHTOoB. [pakTuyeckoe depmeHTOoB. cnonb3oBaHne (OepPMeEHTOB B
3Ha4yeHne 3H3MMONOornn NErkom n NULEBOW MPOMbILLIIEHHOCTH.
2.15 | KuHeTuka n perynsums gencTaus 3aknounTensHoe 3aHAaTHe.
depmeHTOoB. [pakTrnyeckoe
3Ha4yeHne 3H3MMONOornn
13.2. Tembl (pa3genbl) QUCLMNIIUHBI U BUAbI 3aHATUN
Ne | HanmeHoBaHue Tembl JlekumnoHHbl | MNpaktnyeckn | JlabopaTopHbl | CamocToATeNbH Bcer
n/ | (pasgena) AMcumMninHbl € 3aHATUA € 3aHAaATuA € 3aHATMA as paboTta o
n
1 depmeHThI: 0bLLee 14 24 2 40
npeactaeneHne. Metoamn
ka paboTbl C
depMeHTamu.
BbigeneHnune n ouncrka.
2 MexaHnam 6 2 2 10
Jencteua epmeHToB
3 KuHeTuka n perynauus 12 6 4 22
Oenctensa bepMeHTOoB.
lMpakTnyeckoe sHayYeHne
3H3UMOJIOTUN
32 0 32 8 72
14. MeTogMyeckue ykasaHus Ans ooyvyaromxcsa No OCBOEHMUIO AUCLUMIINHDI
B coortBetctBUM Cc  TpeboBaHmsmm PrOC BO peanusauus  KOMMETEHTHOCTHOIO  nogxoda

npegycmMaTpuBaeTCcs LUMPOKOE WCMOMNb30BaHWE B Y4eOHOM Mpouecce akTMBHbIX U WHTEPaKTUBHbBIX QOpM
NMPOBEAEHUS 3aHATUMN B COYeTaHUM C BHeayaMTOPHOM paboTow C uenbld (OPMUPOBAHUA U  Pa3BUTUSA
npodeccnoHarnbHbIX HaBbIKOB Oby4atowmxcs. Kaxabii obyyarowmica obecneyeH JOCTYNoM K OMONMOTEYHbIM
doHaam YHuBepcuTeTa n Kadedpbl. Mpn ndydyeHnn amcumnnuHbl NnpegycMmoTpeHa paboTa cTydeHTa B rpynne,
hopmupylolas  4yBCTBO KOMNMNEKTMBM3MA M KOMMYHMKabemnbHOCTb; a Takke camocTosiTenbHas paborta,
cnocobceTByloLLas dhopMrpoBaHUIo aKTUBHOM  XM3HEHHOW  NO3uMUMW  MNOBEAEeHWs,  akKypaTHOCTW,
AVCLUUMIMHUPOBAHHOCTW. [Nsi yCcnewHoro oCBOEHMS AMCUMMIUHBI 06yYaloWmMmMcs pekoMeHAyeTCcs perynsipHas
pabota C Hay4YHOW nMTepaTypoW, NepmoaN4ecKUMU U3OAaHUSMW, CBOEBPEMEHHOE BbINOMHEHWE KOHTPOSbHbIX
pabot u T.4. Tekywiasa aTrectaums aBnseTca 06a3aTenbHON, ee pe3ynbTaTbl OLEHMBAOTCS B OannbHOW cucteme



N Mo peweHnto Kadedpbl MOryT ObiTb YJTEHbl MPU MPOMEXYTOYHOM aTTecTauumn obydvatowmxca. Popmon
NPOMEXYTOYHOM aTTecTaumm 3HaHUW, YMEHUMM U HaBbLIKOB OOYyYaloLMXCA SBMSETCS S9K3aMeH B LLUECTOM
ceMecTpe.

OO6yyeHne nuy C  OrpaHMYEHHbIMM  BO3MOXHOCTAMW  300pPOBbSl  OCYLLECTBMSIETCA C  Y4ETOM  MX
UHAMBMAYamNbHbIX  MNCUXOU3NYECKMX OCOBEHHOCTEW W B COOTBETCTBUM C WHAMBMAYANbHOW MNpOrpaMmon
peabunutaumn. Ona nuu ¢ HapyleHuem cnyxa uHdopmaumsa no ydebHom gucumnnuHe (paboyasa nporpamma
ONCUMNNUHBI, (POHA OLIEHOYHbIX CpeacTB, OCHOBHAsi W OONOMHUTENbHas nutepatypa) pasMelleHbl Ha
obpasoBatenbHom noptane (http://www.edu.vsu.ru). Ha nekunoHHblX U nabopaTopHbIX 3aHATUSAX MpuU
HeobxoaMMocTH gonyckaetcs npucyTcTBue aCCUCTEHTA, a Takke cypoonepeBoynKkoB 7]
TudpnocypgonepesoaymkoB. [MpomexyToyHas artrectauus Ons nuy C HapylweHusiMuM cryxa npoBOAUTCHA B
NMCbMeEHHON hopMe, MpyU 3TOM UCMONb3YyTCA 0b0lmMe KpuTepun oueHuBaHus. [Npu HeobxooumocTu, BpeMms
NoAroTOBKM Ha 3a4eTe MOXeT ObiTb yBenunyeHo. [ns nuy ¢ HapyleHneM 3peHunst KOHTPOSbHble paboTbl MOryT ObiTb
3aMelleHbl Ha YycTHoe cobecefoBaHMe MO BonpocaM. Ha NeKUMOHHbIX M NabopaTopHbIX 3aHATUMSX MpuU
HeobXxoOMMOCTM OOoMNycKaeTcs MPUCYTCTBME accucTeHTa. [Npu HeobXxoauMOoCTH, BpeMsS NOATrOTOBKM Ha SK3aMeHe
MOXET ObITb yBeNnu4yeHo. [nsi nuu ¢ HapyweHUsIM1 OMOPHO-ABUraTeNnbHOro annaparta C YY4eTOM COCTOSIHUS WX
3[0pPOBbsi YaCTb 3aHATUA MOXeT ObiTb peanu3oBaHa AWCTAHUMOHHO B dopme pedepaToB M 0OPMIIEHMS
npeseHTauun no TeMam 3aHsTUN B COOTBETCTBUUN C y4E€OHbIM NriaHOM. Ha NneKUMOoHHbIX 1 NabopaTopHbIX 3aHATUSAX
npy HeobxoaMMOCTM [OMycKaeTcsl MpUCYTCTBME accucTeHTa. [lpomexyTouyHas artrectauua ang nuy
HapyLWeHMaAMM OMOPHO-ABUraTENbHOrO annapata npoBOAUTCSA Ha OOLWMX OCHOBaHMAX, NpU HEeobGXoaAMMOCTU
npoueaypa 3ayeTa MOXeT ObITb peanM3oBaHa UCTaHLMOHHO.

15. NepeyeHb OCHOBHOM U AONOJTHUTENBLHON NUTEpPaTypPbl, PECYPCOB UHTEPHET, HEOOXOANMbIX ANA
OCBOEHUSA AUCLUNTNUHbI

a) OCHOBHasi nuTepartypa:

Ne NcToYHUK

1 Komog, Bagum lNeTtposuy. bruoxmmus : y4ebHUK ansa akagemuyeckoro bakanaspuara :
[yuebHuKk onga ctyq. By3oB, 06y4y. N0 eCTECTBEHHOHAYYHbIM Y MEANLIMHCKAM
HanpasneHuaMm] / B.lN. Komos, B.H. lLBegosa .— 4-e u3a., ucnp. n gon. — Mocksa :
KOpawnT, 2017 .— 639.

0) gononHuTenbHasa nuTepartypa:

Ne | cToOYHUK

1 CeBepuH, E.C. Brioxumna [OnekTpoHHbIn pecypc] : y4ebnuk / nog pea. E. C. CeBepuHa.
- 5-e u3a., ucnp. n gon. - M. : F'SOTAP-Meana, 2016. — Mocksa : FTQOTAP-Meana,
2016 .— 768 c. — buoxnmus [OnekTpoHHbI pecypc] : y4ebHuk / nog pea. E. C.
CeBepuHa. - 5-e u3g., ucnp. n gon. - M. : F'SOTAP-Meauna, 2016. — ISBN 978-5-9704-
3762-9 .—.

2 Optok B. I'. bruonorunyeckasa xumms : yyebHoe nocobue gns sysos / B. I. [ptok,

C. W. Cknsap, B. I. KapueB. — 2-e nsg., nepepab. n gon. — Mocksa : /I3gaTenscTBo
FOpanT, 2020. — 292 c. — (Bbicwee obpasoBaHue). — ISBN 978-5-534-12077-6. —
TekcT : anekTpoHHbIn // OBC KOpanT [canT]. — URL: https://urait.ru/bcode/455494

3 UnpknH A.A. Brnoxumus : yuebHoe pykoBOACTBO : [y4ebHOoe nocobue ansa ctyq. u
MarMcTpaHToB BY30B Nno 6uon. n meg. cneunansHoctsam] / A.A. YupkuH, E.O. [JaH4yeHko
.— Mockea : MeguumHckas nutepatypa, 2010 .— 605 c.




Ne | McToyHuk

n/n

4 FO.A. Bruoxmnmus: yuebHuk n npaktnkym ans sysos/ HO.A.Epwos, H.A.3anuesa; noa
penakumen C.U.LyknHa.— 2-e nag., ncnp. n gon.— Mocksa: sgatenbcteo KOpawnT,
2020.— 323c.— (Bbicwee obpasoBaHme).— ISBN978-5-534-07505-2. — TekcT :
anekTpoHHbIn // BC KpanT [canT]. — URL: https://urait.ru/bcode/451075

5 AnkcoH M. ®epmeHTbl / M. [InkcoH, 3. ¥a66. — M. : Mup, 1992.

6 Kenetn T. OcHoBbl hepMmeHTaTnBHOM KMHETUKN / T. Kenetn. — M. : Mup, 1990.

7 KypraHoB B./. ®uanko-xummyeckne mexaHnambl perynsumm akTMBHOCTU hepMeEHTOB /
B.U. KypraHos. — M. : Mup, 1992..

7 TpueeH A.M. ImmobunuaoBaHHble oepMeHTbl / A.M. TpuseH. — M. : Mup, 1983.

8 MonekynsapHasa 6uonoruna knetkn / b. Anbbeptc [u ap.]. - M.: Mup, 1994

9 MnakyHoB, B. K. OcHoBbI 3H3MMOrorum [OnekTpoHHbIn pecypc] / B. K. MNnakyHoB. - M.:

Noroc, 2002. - 128 c.: un. - ISBN 5-94010-027-9.
http://www.znanium.com/catalog.php?item=tbk&code=64&page=19

B) MHPOPMaLMOHHbIE 3NeKTPOHHO-0bpa3oBaTeibHble pecypchl:

Ne | Pecypc

n/m

1 www.lib.vsu.ru — 3HB BI'Y

2 OneKkTpoHHbIn YMK

3 Lampaes A. B. Buoxnmus: yuebHoe nocobue / A.B. Lampaes. - OpeHbypr: OI'Y,

2014. - 186 c. http://biblioclub.ru/index.php?page=book&id=270262&sr=1

16. NMepeyeHb y4e6HO-MeTOANYECKOrO 06GecneyeHUs Ans caMoCToATeNIbHOW paGoThl

Ne NCTOYHUK

n/n

1 dananeesa M. /.. CTpykTypa 1 oyHKUMOHANbHAasA posflb aMUHOKUCIOT, NENTUAOB U
benkoB: yuebHoe nocobue ona ctyaeHTos By3oB / M. ®ananeesa, A.T. EnpuHues,
O.H. ®epopuH. — BopoHex : sgaTensckun gom BIY, 2016 . .— 69 c.

2 dananeesa M./. OBontouUMOHHbIE acnekTbl aHepreTukn knetkn / M..dananeesa, A.T.
EnpuHues, M.KO. N'pabosuy. - BopoHex: N3a-8o BopoHex. roc. yH-Ta, 2011. — 80c.

3 Buoxumundeckne metogbl nccnegoBaHus hepMeHToB rmnokcunaTHoro umkna n UTK :

yyebHo-meToamyeckoe nocobue ans By3os (npaktukym) / H.B. CenvsaHosa, [.H.




NcTouHMK
n/n

®epopuH, A.T. EnpuHues ; BopoHex. roc. yH-T .— BopoHex : sgaTtensckun gom BIY,
2014 — 39c.

17. UHpopMaLMOHHbIE TEXHOSOTUK, UCTIONb3yeMble A peanu3auum y4e6HON QUCLUNIUHBI,
BKIOYas NporpaMmHoe obecnevyeHne M MH(POPMaLMOHHO-CNPaBOYHbIe CUCTEMbI (NpuU
HeobXxoAMMOoCTH):

HeunckntoumTtenbHble npaBa Ha MO Dr. Web Enterprise Security Suite KomnnekcHas 3awmta Dr. Web Desktop
Security Suite + LleHTp ynpaBneHus Ha 12 mecaues, 1400 MK (Mpoanexne) — nuueH3ns gencrayeT Ao
aHBaps 2021, gor. 3010-07/05-20 o1 27.01.2020

[MporpammHas cuctema ans o6Hapy>KeHMUst TEKCTOBbIX 3aMMCTBOBaHMIM B Y4EOHbIX U Hay4dHbIX paboTax
AHTunnarnat.BY3 — nuueHauna gencteyet go mas 2021, gor. 2019.91375 o1 01.04.2019

18. MaTepuanbHo-TexHU4Yeckoe obecneyeHne AUCLUUNIUHDI:

YyebHas nabopaTtopusi Guoxmummm n usnonornm
pacTteHun (ans npoBeAeHus 3aHATUN
CEMWHAPCKOro TuNa, TEKyLero KOHTpons U
NpoMexyTo4Hon atTecTtaumm) (r.BopoHex,

nnowagp YHuBepcuteTckas, 4.1, nom.l, aya. 367)

CneunanusumposaHHasa mebenb, Tepmoctat TC80,
Becbl Ohaus Scout Pro, Becbl Kern EW,
CnektpodotomeTtp CO 46, DIK KOK-2-YXI1 4,2,
CnektpodpotomeTtp CP 2000, XonoamnbHuk Atlant
4421-080.

YyebHas nabopatopus Mukpobuonoruu (ans
npoBedeHUs  3aHATMW  CEMMHAPCKOro  Tuna,
TekyLero KOHTpOnsi n NPOMEXYTOYHOM

aTTectauun) (r.BopoHex, nnowanp

CneuvnanuanpoBaHHasi Mebenb, MynbTUMELNNHbBIN
npoektop BENQ, MoOGunbHbIN  3KkpaH Ans
npoekTopa, HoyToyk Toshiba, TepmoctaT TC-80M-
21

YHuBepcutetckas, a.1, nom.l, ayg. 369)

19. OueHo4HbIe cpeacTBa ANA NPOBeAEeHUA TEKYLen U NPOMEXYTOYHOM aTTecTauum

Mopsiaok OueHKkM ocBoeHusi obyvarowmmuncss ydebGHOro maTepuana onpepensietcs
coep)xaHMeM crneayoLwmx pasaenoB AUCLUMNNHBIL:

No HaumeHoBaHue KoMneTeH UHankaTop(bl)
/n pasgena oucumnivHel Lmsi(n) OOCTUXKEHUS OueHouHble cpeacTBa
(mogyns) KoMneTeHuuu
depmeHTbI: 0bLlee
npegcrasneHue. AK-1 MK-1.2 KoHTponbHasa pabota Ne1
1 MeToanka paboTbl ¢ nK-4 I'IK-4,l TecT Ne1
" | dhepmeHTamu. I'IK—4,2 KoHTponbHasi pabota Ne2
BbigeneHune n ouncrka '
depMeHTOB.
2. | Mexarmau MK-1 MK-1,2 Tect Ne2
JencTeusa (pepmeHToB
KnHeTunka v perynaums
OencTBmsa (pepMeHTOB.
3. | MNpakTuyeckoe MK-1 MK-1,2 TecT Ne2
3HayeHune
3H3UMOrorum
MpomexyToyHasa aTTecTaums B
hopMa KOHTPONS! — OnpocChl K 3K3aMeHy

20. TvunoBble OUEHOYHble CpeaAcTBa M MeToAMYeCKMe MaTepuanbl, onpegensilowme
npoueaypbl OLeHUBaHUA



20.1. TeKyLwyMin KOHTPOIb YyCNEeBaeMoCTH

KoHTponb ycneBaeMocTy No AUCLUMNITMHE OCYLLECTBISETCS C MOMOLLbIO CreayHLLMX OLEeHOYHbIX
cpencTs:

Mpumep 3agaHnsa ansa KOHTPonbHOM paboTbl Ne1

Tema: depmeHThI: 06LLee nNpeacTasneHne. Metoamka paboTbl ¢ hepMeHTamu.

BapuaHT Ne1

B skcriepuMeHTax 1O OTIPEAENICHHUIO «9rcia 000pOTOBY (MOJIEKYISIPHOW aKTUBHOCTH) KapOOaHTHAPA3bI
WCIIONB30BaANH pacTBOp mpemnapara ¢pepmenta (90%- Hoit unctotsl; 1,75 mr/m). C mOMOIIEI0 MAHOMETPHYECKOTO
MeTozAa ObLI0 ycTaHOBJIeHO, uTo 0,2 M1 pacTBOpa (hepMeHTa 00pa3yeT SMT yIIIEKUCIIOro ra3a 3a MUHYTY (IIpu
HOpPMaJIbHOH TeMIlepaType U AaBjieHuH). MomnekymspHas Macca kapooanruapassl coctasisiet 30000. Ha
OCHOBAHUH ITHX JAaHHBIX PACCUUTANTE «IUCIO 000POTOB)» KapOOaHTHIPa3bl U KOINIECTBO (PepMEHTATHBHBIX
CIMHMUII.

Kputepuu oueHku:

OLUEeHKa «3a4TeHO» BbICTaBIIAETCA CTyAEeHTY, eClih 3agava pelleHa npaBuiibHO; BO3MOXHbl HeO4eThl.
OLUEeHKa «He 3a4TeHO» - eCIM 3aJaYa pelleHa HenpaBuiibHO.

Mpumep TecToBoro 3agaHust Net

BAPVAHT

WccnepoBatenb, nonyqmBlimin HobeneBckyto NpeMuto 3a OTKPbITUE CMMPTOBOIO BPOXEHNsI B pa3pyLUEHHbIX
KrneTKax OpOXoKen:

1. CamHep

2. broxHep

3. ViBaHoB

4. KopkyHoBa

Kputepum oueHku:

- OU€eHKa «OTJIMYHO» BbICTABNAETCA CTYOAEHTY, €eClih 13 20 npennoXXeHHbIX BOMPOCOB

MWHMMYM Ha 18 OH OTBETUN BEPHO;

- OLEeHKa «XopoLio» ecrun mn3 20 npeanoXeHHbIX BONpocoB MUHNMYM Ha 14 oH oTBETUN

BEPHO;

- OUEHKa «yOooBneTBoOpUTESIbHO» €Cln U3 20 npennoXeHHbIX BONpocoB MMHMYM Ha 10

OH OTBeTWUI BEPHO;

- OUeHKa «HeynoBIeTBOpUTEesibHO» ecnn 13 20 npennoXXeHHbIX BOMNPOCOB OH OTBETUI

BEPHO MeHee, YeM Ha 10 BOMpoCoB.
Mpumep 3agaHns Ang KOHTPOrbHOW paboTbl Ne2
Tema: BoligeneHue 1 ouncTka (hepmMeHTOB

3ano’aHUTh TaOJIUIly OUUCTKH (pepMeHTa.

OOwmumit VnenpHasgsakTUB
Brixo
06beM Obmas Berok, HOCTb, CreneHb
Craauy OYUCTKU . ’ aKTUB- E/vr X,
MI/MJT OYHCTKHU
HOCTB,E %




5,971
36 270,5
I'omorenar
189,1
CymepHataHt 3.0 4,314
I'enb-unpTpanus yepes cedanekce 39 3,382 139,3
G-25 ’
0,246 0,279
HoHooOMeH-Hast XxpomMaTorpa-¢hust 2,0
Ha JIDAD-Toyopearl
I'enb-xpomaTorpa-¢us Ha 19 0,129 0,108
cedanexce G-200 '

Kputepuu oueHku:
OLleHKa «3a4TeHO» BbICTaBNdAeTCA CTYOEHTY, €ecnu 3adaHus BbINONHEHbl MNPaBUNbHO; BO3MOXKHbI
HeOouveThl.
OLleHKa «He 3a4TeHOo» - eclnn 3agaHus BbIMOJTHEHbI HENPAaBUITBHO.

Mpumep TecToBoro 3agaHust Ne2

B KHCJI0THO-0CHOBHOM KaTaJu3e MOr'yT IPUHUMATDH YYaCTHEC aMHUHOKHUCJIOTHBIC OCTATKH
1.Tpunrodana
2.AnmaHuHa
3.Penunananuya
4. JTu3una
5.I'myramara
KpuTepumn oLeHKu:
- OLEHKa «OTNIMYHO» BbICTaBNsAeTCA CTyaeHTy, ecnn 13 20 npeanoXeHHbIX BONPOCOB
MWHMMYM Ha 18 OH OTBETUN BEPHO;
- OueHka «xopowo» ecnu n3 20 npeanoXeHHbIX BONPOCOB MUHUMYM Ha 14 OH oTBETUN
BEPHO;
- OUEeHKa «ygoBneTBoputesibHO» ecnn n3 20 npeanoXeHHbIX BOMPOCOB MUHUMYM Ha 10
OH OTBETUIT BEPHO;
- OLEeHKa «HeyaoBneTBopuTernbHO» ecnu u3 20 npeanoXeHHbIX BOMNPOCOB OH OTBETUN
BEPHO MeHee, YeM Ha 10 BOMpoOCoB.

20.2. NMpomexyToyHasa aTrectauums

MpomexyToyHas aTTectaumss MO AUCUMMANHE OCYLLECTBMAAETCA C MOMOLUbI  CnegyoLwmx
OLIEHOYHbIX CPEaCTB:
MepeyeHb BONPOCOB K 3K3aMeHY:

McTopuns nsyyeHnss oepmMeHTOoB.

OcobeHHOCTM Bruonormyeckux KaTann3aTopos.

MpumeHeHne bepMeHTOB B MPOMBILLIIEHHOCTM U MeANLMHE.
CTpykTypbl (hEpPMEHTOB.

Knaccudukaumsa dpepmeHToB.

MexaHn3m genctens epMeHToB.

®akTopbl, CNOCOOCTBYIOLLME CHUKEHUIO SHEPTUN aKTMBaLNN.
CtepeocneundunyHoCcTb hepmMeHTOB.

MeToabl KONMYECTBEHHOIO U3y4yeHNss PepMeHTOB.

10. ®paKkunoHHOEe ocaxaeHue.

11. O6was xapakTepucTMka MeTogoB KOSIOHOYHOW XpomaTorpadum.
12. MloHooOMeHHas xpoMaTorpadumsi.

13. MeToq «MONeKynsapHbIX CUT».

14. AddvrHHasa xpomaTorpadus.

CoNoUA~ALWONE




15. AncopbumoHHas KoroHoYHast Xxpomarorpadus.

16. OnekTpodopes.

17. Cnocobbl KOHLEHTPMpPOBaHNS (depPMEHTATUBHOMO NpenaparTa.

18. Kputepuun 4nctotbl hepMeHTOB.

19. OnpefgeneHusa MonekynspHor Mmaccbl hepMeHTa U OTAENbHbIX CyObeamHuL,.
20. OnpegeneHne aMMHOKUCITIOTHOIO cocTaBa oepMeHTa.

21. dakTophbl, BAUSAIOLLME HA CKOPOCTb (DEPMEHTATUBHBIX PEaKLNNA.

22. BoiBog ypaBHeHusa Muxaasnuca-MeHTeH.

23. BnnsiHue KoHUeHTpauuun pepMeHTa Ha CKOpoCTb PePMEHTATUBHON peakLmm.
24. OnpepgeneHus KOHCTaHTbl Mnxaanuca, MakcmanbHOM CKOPOCTU peakLmm rpadpnyeckum nyTem.
25. CybcTpaTHoe MHrmMbnpoBaHue.

26. BnusiHne Temnepatypbl Ha CKOPOCTb (DEPMEHTATUBHOM peakuun.

27. BnvaHue pH Ha cKopoCTb hepMeHTaTMBHON peakLmu.

28. Obpatmmoe 1 HeobpaTumoe NHIMOMpPOBaHME.

29. OnpepgerneHne TUNOB N KOHCTaHT MHIMBUPOBaHUS 1 akTMBaLMK rpaddU4ecKnmM nyTem.
30. 3HauyeHve nccnegoBaHUs KUHETUKM (DEPMEHTATUBHBIX PEAKLUA.

31. N3othepmeHTbI: CTPYKTYpa U CBOWCTBA

32. Annoctepunyeckue pepmeHThbI.

33. XapakTtepucTuka akTMBHOTO LieHTpa dhepMeHTa.

34. Perynsumsa akTMBHOCTM (DEPMEHTOB.

35. KoBaneHTHasa mogndukaumusa epmMeHTOB.

36. Kackagbl hbepMeHTaTUBHbBIX peakumii u nx ponb B buonorum.

37. MeToabl 9H3MMOOMArHOCTUKW.

38. lNMpumeHeHne NHIMbUTOPoB hepMEHTOB B MEAMLVHE.

39. mmobunnmnsaumst GepmMeHTOB.

Mpumepbl Tem KypcoBbix paboT

. . AnureHeTnYeCcKMe MeXaHN3Mbl PETYNALNN TPAHCKPUMNLIMOHHOW aKTUBHOCTU FEHOB.

Yyactne mukpoPHK B perynsuum akcnpeccum reHoB.

. Metunupoanue [HK, kak MmexaHnam perynauumn TpaHCKpunumMoHHom aktmeHocTn [HK.

. OcobeHHOCTU PYHKLMOHMPOBaHUSA rryTaMaTAerMaporeHasbl B HOPME U MpU pasnmyHbIX NaTonormsx.

MpuHUMNBI M Nogxodbl, Niexallme B OCHOBE BOCCTaHOBEHNSI COBPaHHbIX FTEHOMOB M3 MeTareHOMHbIX

OaHHbIX.

. OcobeHHOCTU PYHKLMOHNPOBaHUSA rE€KCOKUHA3bI U FITHOKOKNHA3bl Y )XMBOTHBIX B HOPME 1 MpU CaxapHOM

anaberte.

7. . Ponb dpepmerToB LTK B agantauun knetoyHoro metabonmama renatoumToB KpbIC K anfoKCaHOBOMY
anaberty.

8. OcobeHHOCTU (DYHKLMOHUPOBaHWSA rnyTaMmaTaekapboKcunasbl Npu pasnuyHbiX NaTonormsx. .

9. . Ponb T’AMK-TpaHcaMnHa3bl B MeTabonmMamMe pacTeHun.

10. MeTareHoMuKa 1 ee porb B UCCNeaoBaHUSAX.

arONE

o

I'IpM oueHnBaHUM UCNosb3yeTCAa cneaywada WwKkana:

5 6annoB cTaBuTcs, ecnu obyvaroLwmMNcss 4EMOHCTPUPYET NOSTHOE COOTBETCTBUE 3HAHWUNA, YMEHUI, HABbLIKOB
y4yeBHOoNM nporpaMmme no AaHHOW AucUMNMHe, cBO6OOHO onepupyeT NpUobpeTeHHbIMU 3HAHUAMU, YMEHNUSIMN,
NPUMEHSIET UX NPU peLLEeHUN NPaKTUYECKMX 3aaay;

4 6anna cTaBuTCS, ecnu 06yqarou.|,|/||7|0ﬂ BbINOJIHUIT BCE 3J1EMEHTbI KypCa, HO NpU NU3NOXeHUn aonyckaeT
He3Ha4YnTeNbHbIE OLLMOKMA, HETOYHOCTU, UCTIbITLIBAET 3aTpygHeHUda npu peleHnmn npakTn4ecknx daaay;

3 banna cTtaBuTcs, ecnum o6yqarou.u/|l7|c;| BbIMOJTHUN 6OJ'IbUJy}0 YacCTb 3NIEMEHTOB KypcCa, OEeMOHCTpupyeT HenosriHoe
COOTBETCTBUE 3HAHUN, yMeHVIVI, HaBbIKOB COoAep>XaHUK ONCUUNINHDBI, AONYyCKaeT 3Ha4YnuTellbHble OoLNGKM npu
pelweHnn NpakTn4ecknx 3aaay;

2 Ganna ctaBuTCS, ecnu o6yqarou.|,|/||7|cs1 OEMOHCTPUpyeT ABHOE HECOOTBETCTBUE 3HaHUN, ymean7|, HaBbIKOB
cogepXXaHn aAncunniinHbl U He BbINOJTHWI 3NieMeHTbl Kypca.

Mopsapok popmunposaHuns KM



KOHTpONbHO-N3MepUTENbHbIE MaTeprarnbl NPOMEXYTOUYHOW aTTecTauumn BKITOYaoT B cebsi TeopeTnyeckue
BOMPOChI, MO3BOSIAIOLLNE OLIEHUTb YPOBEHb MOMYyYEHHbIX 3HAHWIA, CTEMEHb CHOPMNPOBAHHOCTM YMEHNI 1 HABbLIKOB
OeAaATenbHOCTU B obnacTu akonoruyckon Guoxmmmn. Kaxabii KUM cogepxmT no gBa Bonpoca u3 NpeanoXeHHoro
cnucka.

MpumMep KOHTPONbHO-U3MEPUTENLHOrO MaTepuana Ans ak3aMeHa
YTBEPXIOAIO

3aBepyrowmi kacpeapon Gruoxnmmnm n MOU3NOMOrMn KNeTKn

A.T. EnpuHues

HanpaeneHnune nogrotosku / cneumansHocTb _06.03.01 Bunonorus
Oucumnnmba bB1.B. QH3umonorus

dopma obyyeHns OuyHoe
Bua koHTpons JK3ameH

KoHTponbHo-uaMepuTtenbHbin matepuyan Ne 1

1. WcTtopusa nsyydeHns oepMeHTOoB.

2. ®dakTopbl, BNINAIOLLME HA CKOPOCTb hepMEHTATUBHBIX peakuui.






