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BBEJAEHUE

PaGouass mporpamMma JUCHUIUIMHBI — SIBJISICTCS  YacThIO  OCHOBHOW  MpodecCHOHATBHOU
0o0pa3oBaTeNbHON MPOrpaMMbl BBICIIETO0 00Opa3oBaHUs - IMpOrpaMMbl OakajaBpuaTa, pa3pabOTaHHON B
cootBercTBuu ¢ PI'OC BO

dI'oC BO denepanbHbIN TOCYIapCTBEHHBIM 00pa30BaTEIbHBINA CTAHIAPT BBICIIETO
oOpa3oBanus - OakanaBpuar o HanpapieHuto moAroToBku 19.03.01 buorexHomorus
(mpuxa3z Muno6praayku Poccun ot 10.08.2021 1. Ne 736)

I1C

1. HEJIb OCBOEHUSA U CHUIIJIMHBI

[lenpro ocBOCHHS AMCHUILTHHBI (MOAYisi) "OCHOBBI OMOXUMHH" SIBISIETCS (OPMUPOBAHUE Y
CTYICHTOB MpO(EeCcCHOHANBHBIX KOMIETCHIUH, HEOOXOAMMBIX BBITYCKHHKAM JJIsi  YCHENIHON
MOCJIEAYIOLEN JESITENbHOCTH, HA OCHOBE M3YYEHHs OPraHU3allUM JKUBBIX CHUCTEM U METa0OJUYECKHX
MIPOLIECCOB HAa MOJIEKYJISIPHOM YPOBHE.

W3yueHne  OUCHMIUIMHBI  OOecreuMBaeT  peaiusanuio  TpeboBanuit  dexepanbHOrO
rOCy/IapCTBEHHOT'O 00pa30BaTeIbHOTO CTaHJApTa BBICHIEr0 0Opa30BaHUS IO BOIIPOCaM, CBS3aHHBIM C
M3y4eHHEM XHMHYECKOTO COCTaBa JKMBBIX OPraHM3MOB, OOMEHA BEIIECTB M OSHEPTHH, WX POJH B
MOJJICP>)KaHUU KU3HU, a Takke (HepMEHTATUBHBIX MPEBPAILICHHM, KOTOPbIE MPOUCXOAAT MPU XPaHEHHUH
IIPOJIOBOJILCTBEHHOTO ChIPhs U IPOAYKTOB €0 NepepadOTKU.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
JucuumirHa OTHOCUTCA K 6a30B0i yacTu y4eOHOTO IUIaHa.

3. OFBEM JUCHHUIIVIMHbI

Yacos

Konraxrthas pabora .(mo CamocrosTenb

y4.3aH.) Has pabora
IIpoMexyTouHbIi KOHTPOJIB | Beero 3a B TOM YHCJIC 3.e.

CEeMECTp B naGQpaTO IIOArOTOBKAa

cero ( Jlekuun pHble | KOHTPOJIBHBIX U
KYpPCOBBIX

Cemectp 4
Di3avien | 180 | 90 | 3 | 54 | 54 | s

4.1INTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS OIIOII
B pesynbrare ocBoenus OIIOIIl y BbImyCKHHMKa JOJKHBI ObITh CPOPMHUPOBAHBI KOMIIETEHLIUH,
ycraHoBieHHble B coorBeTcTBHM PI'OC BO.
Ob6menpodeccuonansubie komrereHuu (OIK)

[Mudp 1 HaumMeHoBaHUE

NHaukaTopsl TOCTHKEHUS] KOMITETEHITU I
KOMIIETEHIINHU




OIIK-7 CriocobeH mpoBOIUTH
AKCIIEPUMEHTAIBHBIC
UCCIIC/IOBAHUSI M HCIIBITAHUS
M0  3aJaHHOM  METOJMKE,
HAOMIOACHUST W W3MEpeHus,
0o0pabaThIBaTh u
UHTEPIIPETHPOBATh
AKCIICPUMEHTAJIbHBIC JIaHHbBIC,
NpUMEHSST MaTeMaTHYeCKHe,
¢dusnueckue, duzuko-
XUMHAYECKHE,  XUMHUYECKUE,
OHoJIOruYecKue,
MUKPOOHOIOTUYECKHE
METOJIbI

N-1.0IIK-7 3HaTh: SKCIEPUMEHTANIbHBIE M AHATUTUYECKHE METO]IbI
MPOBEICHUS MCCIEAOBAHUN W WCIIBITAHUN TPU pa3paOb0TKE HOBBIX BUIOB
OMOTEXHOJIOTMYECKON MPOIYKIIUU

N-2.0IIK-7 YMeTh: TpOBOJUTH 3KCIEPUMEHTAIbHBIE UCCIICIOBAHUS B
00JIaCTH MHUIIEBBLIX TEXHOIOTHI

NJ1-3.0I1K-7 Bnaners HaBbIKAMH 00paboTku u agajusa
AKCIIEPUMEHTANIbHBIX JIAaHHBIX C YYETOM, NPUMEHSAsS MaTeMaTU4YeCKHeE,

¢uznueckue, (QU3MKO-XUMHYECKHE, XUMHUYECKHE, OMOJIOrHYecKue,
MHUKPOOHOJIOTHYECKHE METO/IbI
5. TEMATHYECKHWU IIVIAH
Yacos
KonrakTHas pabota .(1o y4.3aH.)
Tema Bcero Camocr. Korrpom
HaumMeHnoBanue TeMbl CaMOCTOATCIIbH
4acoB JlaGoparop | ITpakriuec | paGota .
HGKLH/H/I HBIC KHE 3aHATUA on paGOTBI
Cemectp 4 144
Beenenne B kypc. Ilpeamer m 3amaum
Tema 1. 6 2 4
Kypca Ouoxumu. Pa3nensl 6MOXUMUH.




Benkosrie BEIIECTBA O06mas
Tema 2. [xapakrepucTuka M Ouonorndeckas ponb| 18 8 8
OEJIKOB.
Tema 3. HYKJ'ICOTI/IE[BI Ctpoenue A30THCTBIX| g 4
OCHOBaHUM, HYKJICO3UI0B U HYKJICOTHU]IOB
DepMeHTHI OcobenHoctr
Tema 4. |pepmentaTuBHOrO  Karanusa, dHeprus| 20 8 8
AKTHBALIUU.
Tema 5. [YriieBoAbI M YTIIEBOAHBINH OOMEH 16 8
Tema 6. [JIunuael 1 TUNUIHBIN OOMEH 20 8 8
ButamMuHbl MU MHHEpallbHbIE COEIMHEHUS
Tema 7. |Ponp BUTAaMHHOB B NMUTAaHWUU uesoBeka u| 12 8
YKUBOTHBIX
Tema 8. |OOMeH azoTcoaepIKaIuX COeTUHEHUN 12 8
OcymiecTBiieHre OMOXMMHYECKUX
MIPOLIECCOB B COOTBETCTBUU C PETIIAMEHTOM,
Tema 9. [ucrosnb30BaHUE TEXHUUYECKUX CPEICTB | 4 4
M3MEPEHUS] OCHOBHBIX MapaMeTPOB
IIPOLIECCOB, CBOMCTB ChIPbs U MPOIYKIUH.
[TpoBenenue CTaH/IapTHBIX U
Tema 10, CepTI/I(l)fIKaIII/IOHHLIX MCTIBITAHUS  CHIPBS,| 4
TOTOBOM MPOAYKIMH U OHOXUMHUYECKUX
IPOLIECCOB
[InanupoBaHue dKCIEPUMEHTa, 00pabOTKU
Tema 11.|u IIPEICTABIICHUS MOJIy4YeHHBIX| 4 4
pe3yNbTaTOB B OMOXUMUU
B3anmocBs3p OMOXMMHUYECKUX TMPOIECCOB
Tema 12.(ux ponmp mpu xpaneHun u mepepadorke| 20 10 6
MUILEBOTO CHIPbsI
6. ®OPMbI TEKYIIEIO KOHTPOJISI U TIPOMEXYTOUYHOMN ATTECTAILIUA
HIKAJIBI OHEHUBAHUS
Pasnen/Tema Bun ouenotnoro Ornucanue OIeHOYHOTO CPEACTBA Kpurepun
CpelcTBa OIICHUBAHUS
Texymmii kouTposs (Ilpunoxenue 4)
Tema 1-4 Teer (HpZI)H OREIHE | Tecr coctonT 13 15 BOITPOCOB 15 GamioB
T — 3  Bapuanta  kemcoB.Keiic  comepxut
Tema 5 -8 2) TEOPETUYECKOE U MPAKTHYECKOe 3aaHHe 10 6annos
MOBBIIIEHHON TPYTHOCTH.
Pa3zHoypoBHEBbIE
Tema 9-12 3a1a4u 4 BapuaHTa 3a7a4 NOBBILIEHHON TPYAHOCTH. 10 GanoB
(mpunoxenue 4)
[Ipomexyrounslii koHTposb (IIpunoxenue 5)
DK3aMeHaI[MOHHBII
buner copepxut 2 TEOpeTUYECKUX BONPOCa U
4 cemectp (Ok)| Omtet (IpHIIOKEHUE 100 6anmoB
5) NPaKTUYECKOE 3a/1aHue




OIIMCAHUE HIKAJI OHEHUBAHUA

[Tokazarens omenku ocBoeHust OIIOII ¢opmupyercs Ha ocHOBE OOBEIMHEHHS TEKyLIEH W
MIPOMEXYTOUHOI aTTecTanuy 00y4aroierocs.

Iloka3zaTenb peUTUHIA [0 KaXKI0U NUCLMIUIMHE BBIPAKAETCA B IIPOLIEHTAX, KOTOPBIA ITOKa3bIBACT
YPOBEHb MOJATOTOBKH CTYJICHTA.

Texymas arrecranus. Mcmonb3yercs 100-OamnbHas cucrema orneHuBaHus. OleHKa pabOTHI
CTYJCHTAa B TEYCHHH CEMECTPa OCYIIECTBIISIETCS IMPEMNOJIaBaTeIeM B COOTBETCTBUU C Pa3pabOTaHHON UM
CHCTEMOM OLIEHKU y4eOHBIX IOCTHKEHUH B Mpoliecce 00y4eHHs M0 JaHHOH JUCIUIUIHHE.

B pabounx mnporpamMmax IUCHUIUIMH U TPAKTUK 3aKPEIUICHbl BUAbI TEKYIIEH aTTeCTallHH,
IUTAHUPYEMBIE PE3yIbTaThl KOHTPOJIBHBIX MEPOIPUATHI U KPUTEPUU OLIEHKU yIeOHBINH JOCTHKECHHH.

B teuenune cemectpa npenogaBareaeM IpOBOJUTCA HE MEHEE 3-X KOHTPOJIbHBIX MEPOIIPUATHMN, 11O
OLICHKE JIEATEIBHOCTU CTyAcHTa. Eciy nocelenys 3aHsATUi 110 TUCLHUILIMHE BKJIIOYEHBI B PEUTHHI, TO
JaHHBIN TIOKa3aTelNb cocTaBisieT He Oonee 20% 0T MaKCUMAalbHOTO KOJMYECTBA OAJIJIOB 10 AUCUHUILIMHE.

[TpomexyTounast arrecranus. Mcmonb3yercs S-0amipHas cucteMa oneHnBaHus. O1eHKa paboThI
CTYICHTa MO OKOHYAHUIO JUCHUUIUIMHBI (4acTH TUCIUIUIMHBI) OCYIIECTBISIETCA IMpEnojiaBaTeieM B
COOTBETCTBHH C pa3pabOTaHHOW UM CHUCTEMOI OIEHKH JOCTH)KEHHUI CTyJeHTa B Mpolecce 00yueHHs 110
naHHoW nucuuruinHe. [IpoMexxyTouHas attectanus TakKe MPOBOJAUTCS MO OKOHYAHUIO (OPMUPOBAHUS
KOMIIETEHIIUH.

[lopsinok mepeBoja peWTHHra, MPEeIyCMOTPEHHBIX CHUCTEMOH OLIEHMBAHUS, MO AUCIUIUIMHE, B
MATHOAILTHHYIO CUCTEMY.

Bricokwuit yposenb — 100% - 70% - oTninyHO, XOPOLIO.

Cpennmnii ypoBeHb — 69% - 50% - yI0BI€TBOPUTEIHHO.



Iloxa3zaTeab OEHKH

Ilo 5-6aMJbHOM cHCTEME

XapakTepuCTHKA MOKa3aTesi

100% - 85%

OTJIIMYHO

00712/1at0T TEOPETUICCKIUMH 3HAHUSIMH B TIOJTHOM
o0beMe, MOHUMAIOT, CAMOCTOATEIILHO YMEIOT
MPUMEHSTh, UCCIICIOBATh, UACHTH(DHUIIUPOBATD,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATH, PACIIPENEIATH 110
KaTeropusiM, pacCUuTaTh MOKa3aTeIH,
KJ1acCU(UIIUPOBATh, pa3padbaTbIiBaTh MOJEIIH,
ITOPUTMU3UPOBATH, YIIPABIATH, OPraHU30BaTh,
IJJAHUPOBATh MPOLECCHI UCCIIEIOBAHNUS, OCYILECTBIIATh
OIICHKY pe3yJIbTaTOB Ha BHICOKOM YPOBHE

84% - 70%

XOPpOLIO

00J1a1a10T TEOPETUUECCKUMU 3HAHUSIMU B TIOJITHOM
o0beMe, MOHUMAIOT, CAMOCTOATEILHO YMEIOT
MPUMEHSITh, UCCIICIOBATh, UACHTHU(DHUIIUPOBATH,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATH, PACIIPENEIATH 110
KaTeropusiM, pacCUuTaTh MOKa3aTeIH,
KJ1acCU(UIIUPOBATh, pa3padbaTbiBaTh MOJEIH,
ITOPUTMU3UPOBATH, YIIPABIATH, OPTaHU30BATh,
IJIAHUPOBATh MPOLECCHI UCCIEA0BAaHUS, OCYLIECTBIATh
OIICHKY pe3yJIbTaTOB.

MoryT OBbITh JONYIICHBI HEAOYEThI, UCTIPABICHHBIC
CTYACHTOM CaMOCTOSITEJIEHO B IPOIECCE PA0OTHI
(oTBeTa U T.1.)

69% - 50%

YJI0BJIETBOPUTEIILHO

0071a/1at0T OOLIMMH TEOPETUUECKUMH 3HAHUAMHU, YMEIOT
HPUMEHSTh, UCCIIEI0BaTh, UAECHTU(PHUIIUPOBATS,
aHAJTM3UPOBATh, CUCTEMATH3UPOBATD, PACTIPEACIIATH 110
KaTeropusiM, pacCUMTaTh MOKA3aTeNH,
KJIAaCCU(UITUPOBATH, pa3padaThIBaTh MOJICIIH,
ITOPUTMU3HUPOBAThH, YIIPABIATh, OPraHU30BATh,
TUTAHUPOBATH MPOIECCHI UCCIIE0OBAHUS, OCYIIECTBISITD
OLIEHKY pe3yJbTaTOB Ha CPEAHEM YPOBHE.
Jomnyckarorcs ommOKy, KOTOpbIE CTYACHT
3aTPyIHAETCS UCIPABUTh CAMOCTOSITENBHO.

49 % wu meHee

HEYAOBJICTBOPUTCIILHO

00J1a1aI0T HE MOJIHBEIM 00BEMOM OOIIMX
TEOPETUYECKUMU 3HAHUSIMU, HE YMEIOT
CaMOCTOSTCIIBHO HpI/IMCHflTI:, ucciaeaoBarhb,
UACHTU(PHUIIMPOBATH, AaHATU3UPOBATH,
CHCTEMAaTU3UPOBATh, PACTIPEACIIATH 110 KATETOPHSIM,
paccuuTaTh MoKa3aTenu, KiaccuuimnpoBarb,
paszpabaThIBaTh MOJIETH, AITOPUTMHU3UPOBATH,
YIPaBJISITh, OPTAaHU30BATh, IJIAHUPOBATH MPOIECCHI
MCCJICIOBAHMS, OCYIIECTBIISThH OIICHKY PE3YyIbTaTOB.
He copmupoBanbl yMeHUS 1 HABBIKU IS PEIICHUS

100% - 50%

3a4TCHO

XapaKTECPHUCTHUKA IMOKAa3aTECJId COOTBETCTBYECT
«OTIIMIHO», «XOPOII0», «YAOBJICTBOPUTCIILHO»

49 % wu meHee

HE 3a4TCHO

XapaKTECPHUCTHUKA IMOKAa3aTECJId COOTBETCTBYECT
«HCYOOBJICTBOPUTCIBLHO»

7. COAEP KAHUE JTUCHUITJIMHBbI

7.1. Coneprkanue JeKIUA




Tema 1. Beenenue B kypc. [Ipenmer u 3amaun Kypca Onoxumun. Paznensr OnoXxumum.

Pomp M MecTto OMOXMMHM B CHUCTEME €CTECTBEHHBIX HAayK, €€ CBs3b C NpakTUKOH. IIpuHIUIbI
(GyHKIMOHMpOBaHUS KMBOH Marepuu. OCHOBHBIE OMONOIMMEPHl U HMX MOHOMeEphL. CTpyKTypHas
OpraHu3alys KJIeTKH, COCTaB OPraHelll, UX POJib B IPOLECCAX KUZHEAEITEIbHOCTU. OCHOBHBIE pa3INuUs
MEX[y )KUBOTHBIMU U PacTUTENIbHBIMU KileTKamMH. O01as XapakTepuCcTUKa METa00IMYECKHX ITPOLIECCOB.
[TnacTuueckuit u sHepreTudeckuii oomeH. IlonsTre o karabonu3me U aHabOIHU3ME.

Tema 2. benkoBeie BemecTBa O01Ias XapaKTePUCTHKA i OMOJIOTHYECKAs POJIb OCIIKOB.

AMMHOKHCIOTBI - MOHOMEpHI OEIKOB, HMX CTpOCHHE U cBoiicTBa. IloysipHBIE W HEMOJSpPHBIC,
MPOTEHHOTEHHBIE M HEMPOTEHMHOTEHHBbIE aMHHOKUCIOTHL. OOpa3oBaHHE MENTHAOB, NENTHAHAS CBS3b.
[lepBuuHasi, BTOpUYHAsl, TPETUYHAS, YETBEPTUUHASI CTPYKTYPhI OCIIKOBBIX MOJIEKYJI, CTAOMIN3UPYIOIIUE
cBsi3u. OCHOBHBIE (DPM3UKO-XUMHUYECKUE CBOICTBa OenKoB. AMQOTEPHOCTh, M303JIEKTPHUYECKasl TOYKa,
PacTBOPUMOCTH, OCAXKIAEMOCTh, ICHATYpaIHsl OEJIKOB, METaHOUIMHOOOpa3oBaHue. Pomb 3Tux nporeccos
B TEXHOJIOTMHU NHIIEBBIX MPOAYKTOB. Kilaccudukanms u xapakTepuCTHKa OCHOBHBIX I'PYII MPOCTHIX U
croxHbIX OenkoB. COanaHcupoBaHHbIe Oenku. [IpMHIMIBI BBIACTEHUS W OYHCTKH OelKOB. MeTosbl
paszzneneHus OEITKOB 1 aMUHOKHUCIIOT.

Tema 3. Hykneoruasl CTpoeHHEe a30TUCTBIX OCHOBAHUMN, HYKJIEO3UI0B U HYKJIEOTH/I0B

Mouonykneotuasl (AT®, ®MH, KoA) u munykneotunst (HAH, HAJAD, ®AJl), ux crpoeHue u
ouonornyeckas poib. [lomunykneoruast — JJHK u PHK. Ucropus otkpeitust JTHK. Crpoenune JIHK,
(hU3uKO-XMMHUYECKHEe cBOoMcTBa U Omostorundeckas poib JIHK. Tuner PHK, ux ctpoenue u pois.

Tema 4. depmentst OcoOeHHOCTH (PEPMEHTATUBHOTO KaTalN3a, JHEPTUs aKTHBALINH.

Oo6uue coiicTBa pepmeHToB. [Ipencrapnenue o mexanusme aeiictus pepmentos. [TonsTre 06 akTUBHOM
U aUIOCTepUYecKOM meHTpax ¢epmenrta. Cnemmduunocts neiictBus (epmentoB. KodakTopsl.
Howmenknarypa, knaccudukanus u mudp dpepmentoB. Kunernka ¢pepMeHTaTUBHONW peakuuu. BiusHue
GU3NIECKUX M XUMUYECKHX (aKTOPOB Ha aKTUBHOCTH ()EPMEHTOB, KOHKYPEHTHOE M HEKOHKYPEHTHOE
MHTUOMpoBaHue. MexaHu3Mbl peryasinuu pepMeHTaTUBHBIX ITPOLECCOB. MeTo bl IoyyeHus (pepMeHTOB
Y U3YYEHUS UX aKTUBHOCTH.

Tema 5. YriieBosbl U yriieBoiHbIH 0OMEH

5.1. OO6mass xapakTepucTHKa M KJIacCU(pHUKalus YrieBofoB. MoHocaxapuabl, XapaKTEpUCTHKa HX
cTpoeHust u cBoicTBa. [IpowsBomHble MoOHOcaxapuaoB. Oimrocaxapuipl, UX CTPOCHHE M CBOMCTBA.
®epMeHTBI, THAPOIU3YyIoIme onurocaxapuisl. [lonucaxapuael, X CTpOEHHE, CBOMCTBA U poiib. Kpaxmai
U rauKoreH. MOepMEHTAaTUBHBIM TMAPOJIU3 IONIHMCAXapUI0B. AMUMIA3bl, XapaKTEPUCTUKA JEHCTBHSA
OTHENbHBIX amwia3. Ponp ammias B NHIEBOM NPOMBINUICHHOCTH. [leiumronosa, reMHMIEIUIoNo3a,
NEeKTUHOBBIE BEILIECTBAa, HX CBOMCTBA, (epMEH-TaTUBHBIE IPEBpAIlEHUs U POJIb B IHIIEBOMH
MIPOMBIILIIIEHHOCTH.

5.2. AHaspo6Has 1 a’poOHas cTaAuU AbIXaHUs. [ TMKOIN3, TOKaIU3alus U MOCIe10BaTeIbHOCTh PEAKIINH,
sHeprerudeckuil Oamanc. CnMpTOBOE, MOJIOUHOKHCIIOE, MACISHOKHUCIOE U APYrHe BHUAbI OpOXKECHHH.
OxucnuTeNnbHOeIeKapOOKCUIMPOBAHNE  NHPOBUHOTPAJHOW  KHUCIOTHI  a’pobamu. Ilukn au- wu
TPUKapOOHOBBIX KHCJIOT, JIOKaJIN3aLns peakumii, ouosnoruyeckoe 3HA4YCHHE.
OxucnurensHoedochopunupoBanme. JHepreTHIecKuitoanancadpoOHOMCTa AN IBIXAHUS.

5.3. Cunte3 yrneBojoB. POTOCMHTE3 KaK OCHOBHOW HMCTOYHHMK OPraHMYECKHX BEMIECTB Ha 3eMlle.
CymMmapHoe ypaBHeHUe. DOTOCMHTETHYECKHE MUTMEHTHL. CBETOBBIE M TEMHOBBIE peakiuu. buocuHTes
TIOJIM- U OJTUTOCaxapuI0B. buocuHTe3caxapo3bl, KpaxmMaia, IITUKOreHa, [eJITI0N03bl. [ TIoKOHeoreHes.




Tema 6. JIuuas! ¥ JIUITHIHBIA OOMEH

Crpoenue, cBoiicTBa U Qpynkuuu nmunuaoB. Knaccudukamus munuaos,ux ouonorndeckas posb. JKupHbie
KHUCJIOTBI KaK COCTaBHAs 4acThb JIUNUI0B. HelTpanbHbIE )KUPHI U UX CBOMCTBA. DEPMEHTATUBHBINA THAPOIU3
KUpOB. JIumaspl, XapakTEpUCTUKAa MX CTPOCHUSA U ACUCTBUA. JIMIIOKCHreHasa, €€ CBOWCTBA,MEXaHHU3M
JNEUCTBUS U POJIb B TMHUIIEBON mpombiiuieHHOCTH. Dochomunuapl. XuMudeckuii 1 (HepMeHTaTUBHBIN
rugponn3 pochonunuaos. Yuactue Gpocgo-1unuaoB B MOCTPOSHUH OMOJIOTHYECKUX MeMOpaH. OyHKIUU
MeMOpaH B kier-ke. Chunro- u raukonunuabl. Bocka u crepounsl. Teprnensl u 3dupHbIE Macia.
’KupopactBopumble ButamuHbl. llpocrarnmanauubl. JlunonporenHsl. CTpO€HHE OCHOBHBIX KJIACCOB
JIMIIAJOB U UX POJIb B OPraHU3ME.

6.2. Pacniag u cunTe3 munuioB. [IpeBpaiieHue ®upoB Mpu CO3PEBaHUM U MPOPACTAHUN CEMSIH U TIJI0JI0B. [3-
OKHCJICHHE >KUPHBIX KHCIIOT W TpEBpalleHUs TiuIepuHa. buocmHTe3 numumoB. KoA, ero pois B
MeTabonu3me KUPoB U GochounuIoB. BUOCHHTE3 JKUPHBIX KUCIIOT, TIIMIEPUHA W TPUAIMIITIHIICPUHOB.
Hcnonb3oBanue x)upoB, (HocHOIUIHUIOB, BOCKOB U IPHUPHBIX Maced B MUIICBOH W JPYrUX OTPACIAX
MPOMBIIIIJICHHOCTH.

Tema 7. Butamunbl 1 MUHEpaJbHbIE COeqMHEHNs POJIb BUTAMUHOB B IIMTAHUU Y€JIOBEKA U )KUBOTHBIX
BuTtamunsl kak coctaBHas yacTb (pepMEHTOB U OHoornyeckux Memopas. XKupopacTBOpUMbIe BUTAMHHbI
rpynn A u JI. KapotuHouasl u cTepoisibl Kak mpoBUTaMuHbl BuTamMuHOB A u JI. BomopactBopumsie
BuTaMMHbI Tpynnsl B, C, HUKOTMHOBas KHCIOTa U Jp., UX CTPOEHUE U POJib B (YHKIMOHUPOBAHUU
JIBYXKOMITOHEHTHBIX (DEepMEHTOB. ABHUTAMHHO3bI W TUIEPBUTAMHHO3bL. AHTHBHTAMHUHBIL. OO0IUe
IPEJCTAaBICHU O MAaKpo- M MHUKposieMeHTax. OcoOeHHOCTH OHMOJOrMYecKoro IeHCTBHS M POJib B
(yHKIIMOHMPOBAHUY JKUBBIX OPTaHU3MOB.

Tema 8. OOMeH a30TcoaepKaIUX COSUHEHUIN

Pacmag  OenkoB.  Ilporeonmrmueckue  ¢gepmentsl. OOmas  cxema  pacragaaMHUHOKHCIIOT.
TpancamMuHUpOBaHME U OKUCIMTEIBHOE JI€3AMUHUPOBAaHME. BblieiieHne aMMuaka 1 MOYEBOW KUCIIOTHI.
vk MOYEBHUHBI.

bruocuHTe3 aMUHOKUCIOT. A30T(GUKCATOPbl. ACCUMHIALUS MOJEKYJIIPHOTO a30Ta U HUTPATOB
pacTeHUsIMM JUIsl CHHTE3a aMUHOKHUCIOT. [lepBUYHBIH CHHTE3 aMMHOKUCIOT B pacreHusix. [Ipsmoe
amuHupoBanue. [lepeamuHnpoBanue

Pennukanusi, TpaHCKpUNUMS W TPAHCISIIMS TeHeTHuYecko uH@opmauuu. ['eHeTnuyeckuit Ko, €ro
CBOMCTBA.

Tema 12. B3anMocCBs3b OMOXMMHYECKHX MPOLIECCOB UX POJIb MPU XPAHEHUU U MepepadOTKe MHUILEBOTO
CBIpbS

EnuncTtBo mporeccoB oOMeHa BemiecTB. CBs3b MpOLIeCCOB aHAa0OMM3Ma M Karabonln3ma. DHepreTuka
oOMeHa BEIEeCTB, B3aMMOCBS3b MEXAy OOMEHOM aMHHOKHCIOT, MOHOCaxapHa0B, >KUPHBIX KHUCIOT U
CIHUPTOB; MEXAY OOMEHOM OENKOB, YTJI€BOJIOB, JHUMHI0B, BUTAMUHOB, MHHEPAIbHBIX BEIIECTB U BOJIBI.
Perynsnus merabonan3Ma Ha KJIETOYHOM YPOBHE M YPOBHE LIE€JI0T0 OpraHu3Ma. buoxuMuyeckue npoueccsl,
MPOUCXOJSIINE B TMHUIIEBOM CBIphE MPU XpaHEHHH. Poilb OMOXMMHYECKHX MPOIECCOB B TEXHOJOTHHU
nepepaboTKU MPOJOBOIBCTBEHHOIO ChIphs. Mcnonb3oBanue OpoKeHUS B MUILEBBIX TEXHOIOTHSIX.
[Ipumenenne ¢GepMEHTHBIX MPENnapaToB B MUIIEBON MPOMBIINUIEHHOCTH. DEepMEHTAaTUBHOE pa3pylIeHHE
BHUTAMHUHOB TIPH NIEPEPabOTKE MUIIEBOTO CHIPhS PACTUTEIHLHOTO U )KUBOTHOTO MPOUCXOKACHUS U METOIBI
€ro TOPMOXKEHUS.

7.2 ConepkaHue NpakTUYECKUX 3aHATHI 1 1a00paTopHbIX paboT

Tewma 2. benkosie BemecTBa OOmas XxapakTepUCTHKA U OHOJIOTHYECKast pOJIh OCIIKOB.

Xumuueckast mpupojia 6enka. Metoasl pa3aencHusi 0eTKOB B AMUHOKHUCIIOT
Brinenenne u ocaxaenue OEIKOB U3 CEMSIH 3JIaKOBELIX U 000OBBIX
Ornpenenenre aMUIIOIUTUUECKOW aKTUBHOCTH MYKHU




Tema 3. Hykiieotusibl CTpoeHHE a30TUCTBIX OCHOBAHMM, HYKJI€O03UI0B U HYKJICOTHIO0B

BBII[GJICHI/IQ " ONIpCACIICHNEC AKTUBHOCTHU MHBCPTA3bL

Tema 4. ®epments OcobeHHOCTH HEPMEHTATUBHOTO KaTalnu3a, SHEPTUsl aKTUBAIUH.

Bnusiaue Temnepatypsl Ha CKOPOCTh (PEPMEHTATHBHOTO M KMCIOTHOTO KaTalu3a
Bnusaue pH Ha ckopocTh hepMEHTaTUBHOTO KaTaiausa
KomnokBuym: @epMeHTh U HYKJICOTH/IbI

Tema 5. YriieBozbl U yriieBOAHbINH 0OMEH

Bnusinue akTHBaTOPOB M MHTMOMTOPOB Ha aKTUBHOCTh (PEPMEHTOB
CrnenuduuHocTs neiicTBUS (hepMEHTOB

Omnpenenenue akTUBHOCTH amuiia3 o Boseremyty

KomnokBuym: YrieBoibl, 00OMEH yrieBOIOB.

Tema 6. JIunuael 1 TUOUIHBIA OOMEH

Ornpenenenue coaepKaHusi BATAMUHOB B MTUIIEBBIX MPOAYKTAX
Konnoksuym: JIunuasl, 0OMEH JTUTIHIOB.

Tema 8. OOMeH a30TcoAepKaUX COSTUHCHUN

OHpGZIGHeHI/Ie AKTUBHOCTH JIMIIa3bI ITOJCOJTHCYHHKA

Tema 12. B3auMocBs3b OMOXMMHYECKHUX MPOLIECCOB UX POJIb MPU XPAHEHUU U MepepadOTKe MHILIEBOTO
CBIPBS

Omnpenenenue HoaHoro uncia xupa (merogom ["anyca)
OmnpeneneHne KUCIOTHOTO YHCIIA KUPa

7.3. ConeprkaHue cCaMOCTOSITEIbHOM pabOoThI

Tema 1. Beenenue B kypc. [IpenmMer u 3agauun Kypca onoxumun. Pas3nensl OHOXUMUH.
CoBpeMeHHOe OMOXUMUYECKOE TTPOU3BOCTBO.

Tema 2. benkoseie BemectBa O01as XxapaKTepUCTUKA U OMOJIOTHYECKasi POJIb OETKOB.
CoBpeMeHHOE MPOMBIIIIEHHOE TPOU3BOJICTBO OEIKOB.

Tema 4. depmenTsl OcOOEHHOCTH (PePMEHTATUBHOTO KaTalnu3a, JHEPTusl aKTUBALIUH.
CoBpeMeHHOE MPOMBIIIIEHHOE TPOU3BOJICTBO (PEPMEHTOB.

Tema 6. JIunuael ¥ TUIUAHBIA 0OMEH
CoBpeMEHHOE KUPOBOE MPOU3BOICTBO.

Tema 7. BuraMuHEbI U MHHCPAJIIBHBIC COCITMHCHU A Posnp BUTaMUHOB B TMTAHUH YEJIOBEKA 1 JKUBOTHBIX
COBpeMeHHOG MMPOMBIIMIJICHHOT'O ITPOMU3BOJACTBO BUTAMWHOB U MUHEPAJIbHBIX KOMITJICKCOB.




Tema 9. OcymiecTBieHre OMOXMMHUYECKHX MPOIIECCOB B COOTBETCTBHM C PETIIAMEHTOM, MCIIOJIb30BaHHE
TEXHUYECKHUX CPEICTB JJIsl U3MEPEHHs OCHOBHBIX ITapaMETPOB

IIPOLIECCOB, CBOMCTB CHIPbS U IPOLYKIUU.

Iesnu, pUHIUIIBI 1 OCHOBHBIE TOHSTHS TOATBEPKACHNS COOTBETCTBHUS, ITPaBUiIa CePTUPHUKALIMM 1 OLIEHKU
COOTBETCTBHS Pa3JIMYHBIX KAaTEropuil MpOoAyKIHH, padoT, rpoueccoB U yciyr B PD, a Takxke OCHOBHBIE
BUJBl JIEATEILHOCTH MEXKIYHApOAHBIX M PETMOHAIbHBIX OPraHoB moO cepTudukanuu. HM3ydyeHue
MPUHIUIIOB 00eCreueHHs] eIMHCTBA M3MEPEHHI U TMOATBEP)KACHUS COOTBETCTBUS TpebGoBaHusiM TP u
HAIMOHAJIbHBIX CTAaHJAPTOB

AHanu3 IMOJIO)KEHUH HOPMAaTHUBHOM JIOKyMEHTAallMH B O00JACTM TEXHUYECKOTO PpEryjIupoBaHUs U
obecreyeHus: eIMHCTBA U3MEPEHUI.

Tema 10. [IpoBeneHue cTaHIAPTHBIX M CEPTHPHUKAIMOHHBIX UCIBITAHHUS CHIPbs, TOTOBOM MPOIYKIIHMH H
OMOXMMHYECKHX TIPOIIECCOB

CriocoObI TPOBEICHUSI TEOPETHUECKUX U SKCIIEPUMEHTAIILHBIX UCCIICIOBaHMI B Onoxumun. [IpoBenenue
CTaHJAPTHBIX U CEPTU(UKALMOHHBIX HCIBITAHUH CBIPbS,, TOTOBOM MPOAYKIUH U OHOXUMHYECKUX
MIPOIIECCOB

Tema 11. IImanupoBaHue 3KcreprMEHTa, 0OpaOOTKM M MPEICTABICHHS IOJYYCHHBIX PE3YyJIbTAaTOB B
OHOXUMUH

MeToauK TIPOBENCHHUS SKCIEPUMEHTAIBHBIX OMOXUMHYECKUI HMCCIECNOBAaHUHA , HWISHTH()UKAIUU U
00pabOTKH MOITYYEHHBIX PE3yIbTATOB

Tema 12. B3auMocBsi3p OMOXMMUYECKHUX MPOLIECCOB MX POJb NPU XPAaHEHUHU U IepepadOTKe MUILEBOrO
CBIPbs
IToaroroBka K 3K3amMeHy

7.3.1. IlpuMepHBIE BOMPOCHI JIJIsi CAMOCTOSITEIILHOM IMOATOTOBKH K 3a4€Ty/9K3aMEHY
[Tpunoxenue 1

7.3.2. llpakTuyeckue 3aJaHHWs 10 JTUCHHUIUIMHE JUIS CAMOCTOSITEIBHOW IOATOTOBKH K
3a4eTy/3K3aMeHy
[Tpunoxxenue 2

7.3.3. Ilepeuenpb KypcoBbIX paboT
He npenycmotpeno

7.4. DnekTpoHHOE MOPTQPOINO 00yHarOIIerocs
Marepuansl He pa3MeIarTCs

7.5. MeTtoanyeckue peKOMEH AN 10 BBIMIOTHEHUIO KOHTPOJIBHOU PaOOThI
He npenycmorpeno

7.6 Meronuueckue peKOMEHIAINH 110 BBIITOJIHEHUIO KYPCOBOM pabOTHI
He npenycMmoTtpeno




8. OCOBEHHOCTHU OPI'"AHU3AIIUU OBPA3OBATEJIBHOI'O
IMPOLHECCA MO JUCIUIIVIMHE U1 JINL C O'PAHUYEHHBIMUA
BO3MOKHOCTAMHU 310POBbs

Ilo 3aaenenuto cmyoenma

B memsx NOCTYHOCTH OCBOEHMS INPOrPaMMBbl JUIS JIMI C OTPAaHUYECHHBIMU BO3MOXKHOCTSIMU
3J10pOBbsI IPU HEOOXOAUMOCTH Kadeapa obecrieunBaeT CleAYIOIINE YCIOBUS:

- 0COOBIH MTOPSAJIOK OCBOCHUSI AUCLUILINHBI, C YIETOM COCTOSIHUS UX 3/10POBbS;

- DJIEKTPOHHbIE O00pa3oBaTelIbHBIE PECYpChl MO JUCHUIUIMHE B (OpMax, aJalTHPOBAHHBIX K
OTPAaHUYEHUSIM UX 3/I0POBBS;

- U3y4eHHe JUCLHUIUIMHBI [0 UHAUBHUIYaIbHOMY y4eOHOMY IJaHy (BHE 3aBUCHUMOCTH OT (DOPMBI
o0y4YeHHs);

- DJEKTpOHHOE OOydyeHHe M JAUCTAaHLMOHHbIE OOpa30oBaTElbHbIE TEXHOJIOTUH, KOTOpBIE
peayCMaTpUBAIOT BO3MOXKHOCTH IpUeMa-repeaun nHpopMaIuy B JOCTYIHBIX JJIs HUX (popMax.

- poctyn (yAaJeHHbIM JOCTYN), K COBPEMEHHBIM INPO(ECCHOHANbHBIM 0a3aM [aHHBIX MU
MH(OPMALIMOHHBIM CIIPABOYHBIM CUCTEMaM, COCTaB KOTOPHIX ompenesneH PIT/I.

9. MEPEYEHb OCHOBHOM 1 JIONOJIHUTEJIbHON YUEBHOM JINTEPATYPHI,
HEOBEXOJIUMOW J1JIsI OCBOEHMSI T CHUILIAHBI
Caiit 0ubamorexku YpI'dy
http://lib.usue.ru/

OcHoBHast iMTeparypa:
1. 3unkesuu E. II., Jlo6osa T. B. OcHoBBI Onoxumuu [DNEKTPOHHBIN pecypc]:ydedHoe mocodue

s cryaeHtoB  By3oB. - Kemepoo: KemI['Y, 2017. - 108 - Pexum gocryma:
httne/Ila lanhAanl, ~AinmIlhAanl, I1N202N

2. ®omuneix B. JI., Tapacenko E. B. Opranuueckas Xumusi 1 OCHOBbI OnMoxumu. IIpakTukym
[DnexkTpoHHBIH pecypc|:YuebHoe nmocobue i By30B. - Mocksa: FOpaiit, 2021. - 145 — Pexxum nocryna:
https://urait.ru/bcode/472831

JlonoTHUTEIBLHAS JIUTEPATYypa:

1. YyrynoBa M. B. buoxumus cenbCKOXO03SHCTBEHHOIO ChIpbs U MUIIEBBIX MPOJYKTOB:y4yeOHOE
nocobue Juis CTYAEHTOB 00pa30BaTENbHBIX YUPEKACHUH BBICIIEr0 OOpa30BaHMs, OOYYAIOLIUXCS 10
YKPYIHEHHBIM TPYIIaM HampaBieHni moarotoBku OakanaBpoB 19.00.00 IlpomeblnuieHHas SKOI0TUS U

ouorexnonorun, 35.00.00 Cenbckoe, lecHOE U PHIOHOE X034KCTBO. - PocToB-Ha-/{ony: denukc, 2017. -
284

2. Haperopoauesa E. B. buoxumus msca [DnekTpoHHbIN pecypc]:YueOHoe mocodue i By30B. -
Mocksa: Opaiit, 2021. - 165 — Pesxum mocryma: https://urait.ru/bcode/476981

10. IEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT' i, BKJIFOUASI IEPEYEHD
JIMOHEH3UOHHOI'O TPOTPAMMHOI'O OBECIHEYEHUA U UTHO®OPMAIINOHHBIX
CIIPABOYHBIX CUCTEM, OHJIAMH KYPCOB, HCIIOJIb3YEMBIX ITPH
OCYHWECTBJIEHHUU OBPA3OBATEJIBHOI'O NPOLHECCA ITO JUCHUIIJIMHE
IMepeyeHb JUIIEH3NOHHOTO TPOTPAMMHOIO 00ecTIeYeH s

Astra Linux Common Edition. Toroop Ne 1 ot 13 utons 2018, akt ot 17 aexabpst 2018. Cpox
JeWCTBUS JIUIICH3UH - 0€3 OTPaHUICHUS CPOKA.

MoiitOduc crangaptaeii. Cormamenne Ne CK-281 or 7 wmroms 2017. Jlara 3akirodeHus -
07.06.2017. Cpok nefcTBHs IULIEH3UH - 6€3 OrpaHUYEHHs CPOKa.

Ilepeyenn HH(pOpMALMOHHBIX CIPAaBOYHBIX CHCTEM, pecypcoB HHpoOpMaALMOHHO-
TeJIeKOMMYHHUKAIUOHHOM ceTu «AHTEepHeT»:



Buogornyeckass xXuMmus
http://biokhimija.ru

11. OMUCAHUE MATEPUAJIbHO-TEXHUYECKOM BA3bI, HEOEXOJIUMOM JIJIsI
OCYHIECTBJIEHUA OBPA30OBATEJIBHOI'O ITPOLHECCA IO ANCHUITIJIMHE
Peanuzanus yueOHOM JUCLUTUIMHBI OCYILECTBIISACTCS C UCIIO0JIb30BaHUEM

MaTepHalbHO-TeXHUYECKOM 6a3bl YpI' DY, obecneunBaroliel mpoBeeHHE BCEX BUIOB YUCOHBIX 3aHITUN
1 Hay4YHO-MCCIIEI0BATENbCKON U CaMOCTOSITENbHON PabOThl 00YJarOIUXCA:

CrienuanpHble TOMELICHUS TPEACTABISIIOT COO0ON y4eOHbIE ayTUTOPUM JJIsl MPOBEACHUS BCEX
BUJIOB 3aHITUH, IPYNIOBBIX U MHIUBUIYAJIbHBIX KOHCYJIbTALUHN, TEKYIIETO KOHTPOJIS U IPOMEXKYTOUHOMH
aTTecTaluu.

[Tomerienus i caMOCTOATENBHOM pabOThl 00YUYaAIOIIMXCSl OCHAILEHBI KOMIIBIOTEPHON TEXHUKOM
C BO3MOXKHOCTBIO MOAKIIOYEHHs K ceTd "MHTepHer" M oOecneueHHEeM JJ0CTyla B 3JICKTPOHHYIO
nH(popManmoHHO-00pa3oBaTeNbHYO cpeay Ypl DV,

Bce nmomemnieHHss  yKOMILJIGKTOBAaHBI — CHEIHAIM3UPOBAHHOM  MeOElbl0 M OCHAIICHBI
MYJIbTUMEIUMHBIM 000OpYJOBaHUEM CHELOOOPYHOBaHUEM (MH(OPMAIIMOHHO-TEIEKOMMYHUKAIMOHHBIM,
MHBIM KOMIBIOTEPHBIM), JOCTYIIOM K HH(OPMALMOHHO-IOMCKOBBIM, CIPABOYHO-IIPABOBBIM CHCTEMAaM,
JIEKTPOHHBIM OUOJIMOTEYHBIM CHUCTEMaM, 0a3aM JaHHBIX JAEHCTBYIOLIETO0 3aKOHOJATENbCTBA, WHBIM
MH(POPMALIMOHHBIM pecypcaM CIYKallUMU JUIS TpeACTaBiICHUs ydyeOHOW wuHpopMaru OobIIoi
ayJAUTOPUH.

Jns mpoBeneHHMs 3aHATHH JIGKHMOHHOTO THIIA TPE3EHTALMU W JIpyrHe Yy4eOHO-HArJIsATHBIC
nocoOusi, o0ecrieynBaroIIye TeMaTHYeCKHe HIUTFOCTPALIUU.



