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BBEJAEHUE

Pabouas nmporpamMMa AUCHUIUIMHBI SBJSIETCS YaCThI0 OCHOBHOM PO eCcCHOHATBLHOM
00pa3oBaTeNbHON IPOTPaMMBI BBICILIETO 00pa30BaHus - MPOrpaMMbl OakagaBpuaTa, pa3paboTaHHON B

coorBercTBuU ¢ PI'OC BO

r. Ne 1047)

dI'0OC BO ®DenepanbHbIi rOCyJapCTBEHHBIN 00pa30BaTeIbHbIN CTAaHIAPT BBICHIETO 00pa30BaHUs
- OakajaBpuar 1o HarpasyieHUI0 MoAroToBku 19.03.04 TexHonorus nNpoyKIuu U
opranu3zaius oo1ecTBeHHOro nuTanus (npuka3z Munodpuayku Poccun ot 17.08.2020

I1C

1. HEJIb OCBOEHUSA JUCIUIIJINHBI

Lenbro ocBoeHUS AUCUUTUIUHBI (MOAYs1) OCHOBBI OMOXHUMUU SBJSIETCSI POPMHUPOBAHUE Y CTYJCHTOB
pohecCHOHANBHBIX KOMIETSHIIUN, HEOOXOAMMBIX BBIITYCKHUKAM JJIsl YCIIEUTHON MOCIeAyoueit
JESTEIbHOCTH, Ha OCHOBE M3yU€HUS] OPraHU3aI|H KUBBIX CUCTEM U METaOOIMUECKUX MPOIIECCOB Ha

MOJIEKYJISIPHOM YPOBHE.
N3ydenue quCHUIIINHBL

obecreyuBaeT peain3anuuro Tpe60BaHPII>i (DezlepanLHoro rocyaapCTBCHHOT'O

O6paSOBaT€HBHOFO CTaHIapTa BBICIICTO 06p330BaHI/I$I I10 BOIIpOCaM, CBA3aHHBIM C U3YUCHUCM XUMUYCCKOT'O
COCTaBa KUBbIX OPIraHU3MOB, oOMeHa BCHICCTB U OHCPI'H, UX POJIM B IIOAACPKAHHUHA )KU3HH, a TAKKC
@epMeHTaTI/IBHHX npeBpameHHﬁ, KOTOPBIC ITPOUCXOAAT ITPU XPAHCHHUH IIPOAOBOJIbLCTBECHHOI'O ChIPbS U

MPOIYKTOB €ro nepepaboTKu.

2.

MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII

Z[I/ICI_II/IHJ'II/IHa OTHOCHUTCS K 0a30BOM YacTH yqe6Horo IJ1a”Ha.

3. ObPBEM JJUCHHUIIINHBI

IIpomexyTouHbId KOHTPOJIb | Beero 3a

Yacos
KonrakrHas pabora .(1o CamocrosTelns
y4.3aH.) Has pabora

B TOM YHCIIE 3.e.

ceMecTp JlaGopato | TOJTOTOBKA
Beero | Jlekuuu pHEIe | KOHTPOIBHBIX 1
KYPCOBBIX
Cewmectp 4
Disaven | 144 | 72 | 36 [ 3 | 36 | 4

4.IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS OITIOII

B pesynbTate ocBoeHMs

OIIOII y BbITYCKHUKA TOJIKHBI OBITH CHOPMHUPOBAHBI KOMIIETEHIUH,

ycraHoBieHHbIe B cooTBeTcTBHMM PI'OC BO.
Oobmenpodeccuonansupie kommereHuu (OI1K)

HIudp 1 HaumeHOBaHUE
KOMIIETCHIIUU

Nuaukatopel JOCTHKEHUS KOMITETCHITUN

OIIK-2 CnocobeH npuMeHsTh
OCHOBHBIE 3aKOHBI U METO/IbI
UCCIIEI0BAHUM €CTECTBEHHBIX
HaYK ISl pelIeHus 3a1a4
npohecCHOHATBLHOM
JeSITeIbHOCTH

NJI-1.0I1K-2 3naeT 6a30Bble 3HAHUS, IOTYYEHHBIE B 00JIACTH
€CTECTBEHHBIX HAayK




OIIK-2 CniocobeH npuMeHsITh
OCHOBHBIE 3aKOHBI U METO/IbI
UCCIICIOBAaHHI €CTECTBEHHBIX
HAYK JJIsl peIICHUs 3a1a4
npodecCHOHATHHON
JeSITeIIbHOCTH

N1-2.0IIK-2 YMeer ucroiap30BaTh UX B MPOPECCUOHATBHON JIEATEILHOCTH

NJ1-3.011K-2 Bnageet HaBbIKaMU: TEOPETUUECKOTO U 3KCIIEPUMEHTAIILHOTO
UCCIIEIOBaHUS 00BEKTOB MPOPECCUOHATILHOM 1A TEbHOCTH

5. TEMATHYECKUM ILUIAH

Yacos
KonrakTHas pabora (10 y4.3aH.)
Tema H Bcero Camoct Konrposts
ANMCHOBAHHUEC TEMbI Hpa}("[]/[l{ec : CaMOCTOATECIIbH
Hacos Jlexuun JlaGoparop KHe padora ot paboTsl
HBIC
3aHATUS
Cemectp 4 108
Beenenue B kypc. [Ipenmer u 3amaun kypca
Tema 1. 6 2 4
onoxumuu. Pa3znensl OMOXUMUM.
benkosrle Bemecrra Oo6mas
Tewma 2. | xapakTepucTuka U OUOJIOTHYECKask POJIb 10 2 4 4
OEJIKOB.
Hyxkneornasl CTpoeHHE a30THCTHIX
Tema3. | Y E[ p 6 4 2
OCHOBaHUH, HYKJICO3HIOB ¥ HYKJICOTH OB
®epmenTsl OcoOeHHOCTH
Tema 4. | bepMeHTaTUBHOTO KaTaiu3a, YHEPTus 16 4 8 4
AKTHUBAIIUH.
Tema 5. | YriaeBoabl U yriIeBOAHBIH 0OMeH 16 8 8
Tema 6. | JIunuas! 1 TMOIAAHBIA OOMEH 12 4 6 2
ButaMuHbBI 1 MUHEpaITbHBIC COCTUHEHUS
Tema 7. | Poab BUTAMUHOB B IIMTAHUH YE€I0BEKA U 6 4 2
’KHBOTHBIX
Tewma 8. | O6MeH a30TcoepKaUX COSTUHEHHUI 8 4 4
B3anMocBsI3p OHOXHMHUYECKUX ITPOIIECCOB
Tema 9. | ux poJib IPU XpaHEHUHU U TIEpepadOTKe 24 4 4 16
MTUTIIEBOTO CHIPhS
[TpuMeHEeHHEe OCHOBHBIX 3aKOHOB ¥ METO/IBI
Tema |ucciaemnoBaHUi XUMHHU U OMOJIOTUH IS 4 4
10.  |mpou3sBoACTBa MPOIYKIIMU OOIIECTBEHHOTO
MMUTaHUS
6. ®OPMbI TEKYIIEI'O KOHTPOJISI U ITPOMEXYTOYHOU ATTECTAILIUN
IHIKAJIBI OIEHUBAHUSA
Buj onieHOYHOTrO Kpurepun
Pasnen/Tema ol OnucaHue OLIEHOYHOIO CPE/ICTBA puTep
CpencTBa OLICHUBAHHUS

Texyumuii konTposib (Ilpunoxenue 4)




Tect (mpunoxenue
Tema 1-4 (mp 4) Tect coctout u3 15 Bonpocon 15 6amnos
. 3 BapuanTa keiico.Kelic conepxut
Keiic (mpunoxxenue
Tema 5-8 2) TEOPETUYECKOE U MPAKTHYECKOE 3aJaHNE 10 6anoB
IOBBIIEHHON TPYAHOCTH Ha TeMy: "YTiaeBobl"
PasHoypoBHEBEIE .
4 BapuaHTa 3a]a4 NOBBIIICHHON TPYIHOCTH Ha
Tema 9-10 3a7a4u " " 10 6amnoB
noHuManue Temsl : "Jlunuasr".
(npunoxxenue 4)
[TpomexxyTounsiii KOHTpoJIb (IIpunoxenue 5)
DK3aMeHaIllMOHHBIN
4 cemectp buner conepkut 2 TEOPETUYECKUX BOIIPOCa U
ower (MIpUIoOKEeHNE 100 6amoB
(Ok) 5) MPAKTUYECKOE 3aJaHUE

OIIMCAHUE HIKAJI OUEHUBAHUSA

[Tokazarens ouenku ocBoenus OIIOIT hopmupyercs Ha OCHOBE 0ObETUHEHUS TEKYLICH U
MIPOMEKYTOUYHOM aTTECTAIlH 00Y4arOIIerocs.

[Tokazaresns peHTHHTa MO KaXKI0M JUCIUILIMHE BBIPAXKAETCS B MPOLIEHTaX, KOTOPBINA MOKA3bIBAET
YPOBEHb MOJITOTOBKHU CTYJICHTA.

Texymias arrecranus. Mcnons3yercs 100-0amibHas cuctema onennBanus. OneHka padoTsl
CTYJICHTA B TCYCHUH CEMECTPa OCYIIECTBIIICTCS IPEIOaBaTesieM B COOTBETCTBUU C pa3paboTaHHON UM
CUCTEMOH OLIEHKH Y4E€OHBIX JOCTH)KEHUH B IIpoLecce 00YUEHMs 110 JAHHOM TUCIUIUINHE.

B pabouux mporpammax IUCHMIUIAH U MPAKTUK 3aKPEIJICHBI BUIbI TEKYIICH aTTeCTalNH,
MJIAaHUPYEMBIE PE3yJIbTaThl KOHTPOJIBHBIX MEPOTIPUITHI M KPUTEPUU OIEHKU YICOHBIN TOCTHKCHUI.

B teuenue cemectpa npenoiaBarenieM MPOBOIUTCS HE MEHEE 3-X KOHTPOJIBHBIX MEPOIPUATHM, 110
OLICHKE JEATEIbHOCTH CTYJEeHTA. ECiM MOoCcemenus 3aHATHI IO TUCIUIIJIMHE BKIFOUEHBI B PEUTHHT, TO
JIAHHBIN TIOKa3aTeNb cocTaBisieT He Oosee 20% 0T MaKCHUMAalIbHOTO KOJTMYECTBA OAJIOB MO TUCIUILIUHE.

[Tpomexxyrounas arrecramus. Mcnonb3yercst 5-6amibHas cucrema onieHuBaHus. OreHka padoThl
CTYyJICHTa M0 OKOHYAHUIO JUCIUTUIMHBI (4aCTU TUCIUTIIIUHBI) OCYIIECTBIISCTCS MPENoaaBaTeIeM B
COOTBETCTBUU C pa3pabOTaHHON UM CUCTEMOU OIEHKH JTOCTHKEHUHN CTYJIEHTa B MpoIecce 00yIeHHS 110
nanHoM aucuuruinHae. [IpomMexxyTodHas arTecTanus TaKKe IPOBOUTCS MO OKOHYAHUIO (POPMUPOBAHUS
KOMIIETCHITHH.

[Topsimok mepeBoia peUTHHTA, TPEAYCMOTPEHHBIX CUCTEMOM OLICHUBAHUS, IO IUCIUILINHE, B
NATUOATUTBHYIO CUCTEMY.

Bricokuii yposens — 100% - 70% - oTmudHO, XOPOIIIO.

Cpennnii ypoBeHb — 69% - 50% - ya0BIE€TBOPUTEIHHO.




IToxa3aTeab OEHKH

ITo 5-6aIbHOM cucTEMe

XapakTepuCTHKA MOKa3aTesi

100% - 85%

OTJINYHO

00J1a1a10T TEOPETUUCCKUMU 3HAHUSIMU B TTIOJTHOM 00BbEMe,
MOHUMAFOT, CAMOCTOSTEIIBHO YMEIOT IPUMECHSITh,
HCCIICIOBATh, UICHTH(PHUIIMPOBATH, AaHATM3UPOBATH,
CUCTEMaTHU3UPOBATh, PACIPEICIIATH 110 KaTCTOPUSIM,
paccuuTaTh MoKa3aTeld, KiacCu(UIIMPOBaTh,
pa3palaThIBaTh MOJCIH, AITOPUTMH3UPOBATE, YIIPABJIATH,
OpraHW30BaTh, IITAHKPOBATH MPOIIECCHI HCCIIC0OBAHNUS,
OCYIIIECTBIIATH OIICHKY PE3yJbTaTOB Ha BHICOKOM YPOBHE

84% - 70%

XOpOLIO

00/1aJat0T TEOPETUYECKMMHU 3HAaHUSIMU B IIOJTHOM 00beMe,
IOHUMAIOT, CAMOCTOSATENIEHO YMEIOT IIPUMEHSITD,
UCCIIE10BaTh, UAEHTU(PHULIUPOBATh, AaHAIN3UPOBATh,
CUCTEMATU3UPOBATh, PACIPEIEIIATD 110 KATETOPUSIM,
paccumTaTh MOKa3aTeNn, KIacCU(PHUIIMPOBATH,
pa3palaTeIBaTh MOJEIH, AITOPUTMHU3UPOBATH, YIIPABIIAT,
OpraHu30BaTh, IUTAHUPOBAThH MPOLIECCHI UCCIIEI0BAHUS,
OCYILIECTBIISITh OLIEHKY PE3yJIbTaTOB.

MoryT OBITh JONYIICHBI HEAOYEThI, UCIIPABICHHBIC
CTYZICHTOM CaMOCTOSITEIIBHO B IpoIecce padoThI (OTBETA
U T.J.)

69% - 50%

YAOBJICTBOPUTCIBHO

0071a/1a10T 00IIMMU TEOPETUYECKUMHU 3HAHUSMHU, YMEIOT
MIPUMEHSTD, UCCIIEI0BATh, UIEHTU(DHUIIMPOBATD,
AHAJIN3UPOBATh, CUCTEMATHU3UPOBATL, PACIIPCACIIATD 11O
KaTeropusM, pacCCYMTATh TIOKA3aTEINH,
KJIacCH(pUIIUPOBATH, pa3pabaThIBaTh MOEINH,
alrOpUTMU3UPOBATH, YIIPABIIATh, OPraHU30BaTh,
IUTAHUPOBATH MIPOIIECCHI HCCIIETOBAHUS, OCYIIECTBIAThH
OLIEHKY Pe3yJIbTaTOB Ha CPEJHEM YPOBHE.
JlomyckaroTcst oMOKH, KOTOPbIE CTYACHT 3aTPyIHACTCS
UCIPAaBUTh CAMOCTOSTENBHO.

49 % wu meHee

HCYIOOBJICTBOPUTCIBHO

0071a/1a10T HE TIOTHBIM 00BFEMOM OOIIIUX TEOPETUUECKUMU
3HAHUSIMU, HE YMEIOT CAMOCTOATENbHO TPUMEHSTH,
UCCIIeIOBATh, UICHTH(PHUIIMPOBATH, aHATH3UPOBATH,
CHUCTEMAaTU3UPOBATh, PACIIPEACIIATH 110 KATETOPHSIM,
paccuuTaTh MOKa3aTenu, KiaccuuiupoBarh,
pa3pabaTheiBaTh MOJAEIH, AITOPUTMH3UPOBATH, YIIPABIIATD,
OpraHU30BaTh, INIAHUPOBATH MPOLIECCHI UCCIIEI0BAHMUS,
OCYIIECTBIISATh OLIEHKY PE3YJIbTATOB.

He copmupoBanbl yMeHUS ¥ HABBIKU IS PEIICHUS
npodecCHOHANBHBIX 3a7a4

100% - 50%

3a4TCHO

XapaKTCPUCTHKA ITOKA3ATECIIA COOTBETCTBYCT «OTJIIMYHO»,
«XOpo1o», «KyodOBJICTBOPUTCIBHO»

49 % u MmeHee

HEC 3a4TCHO

XapaKTEPUCTHKA [TOKA3ATENIsI COOTBETCTBYET
«HEYJIOBJIETBOPUTEILHO»

7. COAEP KAHUE JUCHUITJIMHBI

7.1. ConeprxkaHue JEKIH




Tewma 1. Brenenue B kypc. [Ipenmer u 3amaun kypca Onoxumuu. Paznens OnoXumum.

Ponb 1 MecTo GMOXUMHH B CHCTEME €CTECTBEHHBIX HAaYK, €€ CBSA3b C MPAKTUKOU. [IpuHITHTIBI
GyHKIMOHUPOBaAHUS KUBOM MaTepur. OCHOBHBIC OMOTIONUMEPHI U UX MOHOMEPHI. CTpyKTYpHas
OopraHu3aIys KJIETKH, COCTaB OpraHell, UX poJib B MPOIEccax Ku3HeAeATeIbHOCTH. OCHOBHBIC pa3Iuyus
MEXIy )KHBOTHBIMHU M PACTUTEIbHBIMU KiIeTKamMu. OOIas XapakTepUCTHKa METa0OJINYECKHUX MTPOIIECCOB.
[TnacTudeckuii u sHEpreTuyeckuii oomeH. [lorsaTre o karabonu3Me U aHabOIU3ME.

Tema 2. benkoBble BenecTBa O0IIast XapakKTepUCTHKA U OMOJIOTUYECKast POJIh OCITKOB.

AMUHOKHUCIIOTHI - MOHOMEPHI OEJIKOB, UX CTPOCHHE U CBOMCTBA. [1osipHBIC U HETIOSIPHBIE,
MPOTEUHOTEHHBIC U HEMPOTEUHOTCHHBIE aMUHOKUCIIOTEL. OOpa3oBaHue TENTHIOB, MTETITHHAS CBSI3b.
[TepBuuHas, BropuyHasi, TPETHYHAS, YeTBEPTHUHAS CTPYKTYPhI OSIKOBBIX MOJIECKYJ, CTAOMITH3UPYIOLTUE
cBsi3u. OCHOBHBIE (PU3UKO-XMMUYECKHE CBOWCTBA 0eIKOB. AM(OTEpHOCTH, U303JIEKTpUYECKast TOUKa,
PacTBOPUMOCTD, OCAKIAEMOCTh, IEHATYpaIlis OEIKOB, METaHOUIUHOOOpa3oBaHue. Poib 3TUX mporeccoB B
TEXHOJIOTHH MUIIEBLIX TPOoayKTOB. Kitaccudukanms u xapakTeprucTHKa OCHOBHBIX TPYIIIT IPOCTHIX U
COXHBIX OenkoB. CoanancupoBaHHbIC OenkH. [[pHHIAIIBI BBIISIICHUS U OYUCTKH OITKOB. MeTo Ibl
pasaeneHus OSJIKOB U aMUHOKHCIIOT.

Tema 3. Hykneoruael CTpoeHHe a30TUCTBIX OCHOBAHMM, HYKJIEO3UI0B U HYKJIEOTHI0B
Momnonykneotunsl (AT®, ®DMH, KoA) u nunykneotuast (HAL, HAID, ®AJ]), ux crpoenue u
ouonorudeckast poib. [lomunykineorunsl — IHK u PHK. Ucropus otkpsitus JHK. Ctpoenne JTHK,
¢uznko-xumuueckue cBoiicrsa u 6uonoruueckas posab JAHK. Tunst PHK, ux crpoenue u pois.

Tema 4. ®epmentsl OcobeHHOCTH (PEPMEHTATUBHOIO KaTanu3a, SHEPTUsl akTUBALUU.

Oo6mue croiictBa hepmenToB. [Ipencrasienne o Mmexanusme AeicTBus pepmeHToB. [ToHITHE 00 AKTUBHOM
U aJUIOCTEPHUYECKOM IIeHTpax ¢pepmenTa. CnermduanocTs neiictBus pepmenToB. Kodakropsr.
Homenxknarypa, knaccudukanus u mudp pepmenton. Kunetrnka ¢pepmeHTaTUBHON peakiuu. BnusHue
Gu3NYECKUX U XMMHUYECKUX (PaKTOPOB Ha aKTUBHOCTH ()EPMEHTOB, KOHKYPEHTHOE U HEKOHKYPEHTHOE
MHTHOMpoBaHre. MexaHU3Mbl peryisiiuy (pepMeHTaTUBHBIX MpolieccoB. MeTo bl monydeHus (pepMeHTOB U
U3YYEHHUS UX aKTUBHOCTH.

Tema 5. YrneBosl U yrieBoJHbIH 00MeH

5.1. O6mas xapakTepucTHKa U Ki1accudukamus yrieBoaoB. MoHocaxapH/ibl, XapaKTepUCTHKA X

cTpoeHus U cBoicTBa. [Ipon3BoaHbe MOHOCaxapu10B. Onurocaxapuibl, UX CTPOSHHE U CBOICTBA.
depMeHTBI, THAPOIM3YIOLME oaurocaxapusl. [lonucaxapuasl, UX CTpoeHUe, CBOMCTBA U poib. Kpaxman u
riMKoreH. @epMEeHTaTUBHBIN TUAPOIIN3 MOJIMCAXapua0B. AMUIA3bl, XapaKTEPUCTHUKA TEHCTBUS OTIENIbHBIX
ammias. Ponbs aMuiias B MuIeBor IPOMBINIICHHOCTH. LlemIr0103a, reMuIenItoiao3a, IEKTHHOBbIE
BEIIECTBA, UX CBOMCTBA, ()epMEH-TaTUBHBIEC IPEBPAIICHUS U POJIb B MUILEBOM MPOMBIIIIEHHOCTH.

5.2. AnaspobOHas u adpoOHas CTa UM JIbIXaHUs. | TMKOIN3, JTOKaIU3alMs U MOCIIEA0BaTEIbHOCTh
peakuuii, sHepreruyeckuii 6ananc. CiuproBoe, MOJIOUHOKHCIIOE, MACTISTHOKUCIIOE U APYTHe BUIBI
OposxeHuit. OKUCIUTENbHOEICKApPOOKCUIMPOBAHNE TMPOBUHOTPATHON KUCIOTHI adpobamu. Lluki nu- u
TPUKApOOHOBBIX KUCIIOT, JIOKAIM3ALUS peaKkiuii, 0MONIornyeckoe 3HaueHHe.
OxucnurensHoedochopunupoBanre. JHepreTuuecKkuitbasanca’dpoOHoMCTa AN IBIXaHUS.

5.3. Cunres yrineBogoB. POTOCUHTE3 KAK OCHOBHOW UCTOYHUK OPraHMYECKHUX BEHIECTB HA 3eMIIE.
CymmapHoe ypaBHeHHe. DOTOCHHTETHYECKUE TUTMEHTHI. CBETOBBIE U TEMHOBBIE peakiuu. buocunres
MOJIU- ¥ OJINTOcaxapuaoB. bruocuHTe3caxaposbl, Kpaxmania, INIMKOTeHa, [EJUTF0I03bI. [ JIFoKOHeoreHes.




Tema 6. JIMUIBI ¥ JTUIIUAHBINA 0OMEH

Crpoenue, cBoiicTBa U ¢pyHKuuu IunuaoB. Knaccudukanus mununos,ux Ouonsoruueckas pois. KupHble
KHCJIOTBI KaK COCTaBHas 4acThb JIMNUAO0B. HelTpanabHble )KUPBI U UX CBOMCTBA. DEPMEHTATUBHBIN THIPOIIN3
JKUPOB. JInIasel, XapakTEPUCTUKA UX CTPOCHUS U AeUCTBUSA. JIMIIOKCUTreHas3a, €€ CBOMCTBA,MEXaHU3M
JIeCTBUS M POJIb B MUIIEBOM MPOMBIILIEHHOCTH. Pochonunuibl. XUMUYECKHHA U ()epMEHTATUBHBIN
ruzponn3 poconunuaos. Yuactue pocho-ITunuaoB B TOCTPOSHUH OHONIOTnYecKux MeMOpaH. OyHKuun
meMmOpaH B kier-ke. ChunHro- u rimmkomunuasl. Bocka u creponssl. Teprnensl u a3¢pupHbIe Macia.
KupopactBopumsie Butamunsl. IIpoctarnananssl. Jlunonporennsl. CTpoeHHE OCHOBHBIX KJIAaCCOB
JIMIIMJOB U UX POJIb B OPraHU3ME.

6.2. Pacniag u cunTes nununoB. [IpeBpaiiienue >kUpoB MpU CO3PEBAHUU U MPOPACTAHUH CEMSH U TUIOAOB. [3-
OKHCJICHHE )KUPHBIX KUCIIOT U MpeBpalleHus riuuuepuna. buocunres nunuaos. KoA, ero poib B
MeTabonu3me XKUpoB U hocGoaunuaoB. buocuHTe3 JKUPHBIX KUCIOT, TIIMIEPUHA U TPUALMITIIMIIEPHUHOB.
Hcnonp3oBanue xupoB, pochonunuaoB, BOCKOB U 3(PUPHBIX Macel B MUILEBON U IPYTUX OTPACIISIX
MPOMBIIIIICHHOCTH.

Tema 7. ButaMuHbBI 1 MUHEPAJIbHBIE COCIMHEHUsI POJIb BUTAMMHOB B IMTAHUU YEJIOBEKA U JKUBOTHBIX
BurtamuHbI Kak cOCTaBHAs 4acTh EPMEHTOB B OHOJIOrHYecKX MeMOpaH. JKupopacTBOpuMbIe BATAMUHBI
rpynn A u J1. KapotuHouas! 1 cTepoJibl Kak IpoBUTaMUHbI BUTaMuHOB A u JI. BogopactBopumblie
BUTaMUHBI rpynnsl B, C, HUKOTMHOBas: KUCJIOTA U JIp., UX CTPOEHUE U POJib B (PYHKIIMOHUPOBAHUU
JIBYXKOMITOHEHTHBIX (D€pMEHTOB. ABUTAMUHO3bI U TUIIEPBUTAMUHO3bl. AHTUBUTaMUHBI. O01I1e
IPE/ICTAaBICHUS O MAKPO- U MUKpo3IeMeHTax. OCOOEHHOCTH OMOIOTHYECKOT0 JEHCTBHS U POJIb B
(YHKIIMOHUPOBAHUU KUBBIX OPIaHU3MOB.

Tema 8. OOMeH a30TCOACPKAIIUX COCTUHCHHMA

Pacniag Genkos. [Iporeonutnueckue pepmenTsl. O0IIas cxema pacnalaaMUHOKUCIOT. TpaHCaMUHUPOBAaHKE
Y OKHMCIIMTENbHOE JIe3aMUHUpOBaHKe. BbiieneHnne aMMuaka 1 MoueBOi KUCIOTHL. LMK MOUEBUHBI.
bruocunTe3 aMMHOKHCIOT. A30T(PUKCATOPBL. ACCUMUIISIIMS MOJIEKYJISIPHOTO a30Ta U HUTPATOB PACTCHUSIMU
JUISL CHHTE€3a aMUHOKUCIIOT. [IepBUYHBIN CUHTE3 aMUHOKHUCIIOT B pacTeHusix. [Ipsmoe amuHupoBaHue.
[IepeamnunpoBanue

Pennukanusi, TpaHCKpUIIMS U TpaHCIALUS TeHeTndecko nHdopmanuu. ['eHeTnyeckuit Ko, ero cBoicTBa.

Tema 9. B3anuMocBs3b OMOXUMHUYECKUX MPOIIECCOB UX POJIb MPH XPAaHEHUHU U NepepaboTKe MUIIEBOTO
CBIpBS

EnuncTBo nponeccoB oOMeHa BemiecTB. CBsA3b MPOLECCOB aHA00IM3Ma U KaTaboau3Ma. DHepreThka
oOMeHa BeIIeCTB, B3aUMOCBA3b MEX Ty 0OMEHOM aMHHOKHUCIIOT, MOHOCAXapUA0B, )KUPHBIX KUCIIOT U
CIHUPTOB; MEXy 0OMEHOM O€JIKOB, YIJIEBOJIOB, JTUIHU/0B, BUTAMUHOB, MUHEPAJIbHBIX BEILIECTB U BOJIBI.
Perynsauus metabosan3ma Ha KIETOYHOM YPOBHE M YPOBHE LIEJIOT0 OpraHu3Ma. bHOXuMHUECKue MpoIecchl,
NPOMCXOAIINE B UIIEBOM ChIpbe MPU XpaHeHUH. Posib OMOXUMHUECKUX MPOIIECCOB B TEXHOJIIOTUU
nepepaboTKU MPOIOBOIBCTBEHHOTO ChIpbs. Vcnonb3oBanue OpoKEeHUs B MUILIEBBIX TEXHOIOTHIX.
[Tpumenenue pepMEeHTHBIX IPENAapaToB B MUIIEBOH MPOMBIIIIEHHOCTH. DepMEeHTaTUBHOE pa3pylleHue
BUTAaMHMHOB IIPH NepepadOoTKe MUIIEBOTO ChIPhsl PACTUTEIBHOTO M dKHUBOTHOTO IPOUCXOXKICHUS U METObI
€ro TOPMOKEHUSI.

7.2 CopeprkaHue MPaKTHUECKUX 3aHATHH U J1aOOpaTOpHBIX padoT

Tewma 2. benkosie BemecTBa O01as XxapakTepUCTUKA U OMOJIOTHYECKast POJTb OCIIKOB.

Xumugeckas mpupoja 6enka. Metoaspl pa3iencHusi 0€IKOB M AMUHOKUCIIOT
Brinenenne u ocaxxaenne OEJIKOB U3 CEMSH 3JIAKOBBIX U 0000BBIX
Onpenenenne aMUIOIUTHYECKON aKTUBHOCTH MYKHU




Tema 3. Hykneotuabl CTpoeHHE a30TUCTHIX OCHOBAHMM, HYKJICO3UI0B U HYKJICOTUIOB

BBI[[G.HGHI/IG " OIpCACIICHUC aKTUBHOCTH MHBCPTA3bI

Tema 4. ®epmentsl OcoOeHHOCTH (PEPMEHTATUBHOTO KaTalln3a, SHEPTUsl aKTUBAIUH.

Bnusinue temnepatypbsl Ha CKOPOCTh (DEPMEHTATUBHOTO U KUCJIOTHOTO KaTajan3a
Bnusinue pH Ha ckopocTh pepMeHTaTUBHOTO KaTanusa
KonnokBuym: depMeHTH U HYKIICOTU/IBI

Tema 5. YrieBoab! U yriIeBOAHbIN 00MeH

BrusiHre akTHBaTOPOB M MHTHOMTOPOB Ha aKTHBHOCTH (DEPMEHTOB
CrneruduyHOCTh 1ecTBHUS (EPMEHTOB

Omnpenenenue akTUBHOCTH amMmuiia3 o Boiasremyty

KomnnokBuym: YrieBopl, 0OMEH yIriIeBOJOB.

Tema 6. JIunuasl ¥ TUNUIHBIN OOMEH

Ornpezenenne cofep>kanusi BATAMUHOB B NMUILEBBIX MPOAYKTaX
KomtokBuywm: Jlumuer, 0OMEH JIUITHAIOB.

Tema 8. OOMeH a30TCOACPKAIIUX COCTUHCHHMA

Onpe):[eﬂeHI/Ie AKTHUBHOCTH JIMIIa3bl IIOJCOJTHCYHHUKA

Tema 9. B3auMocBs13b OMOXMMUYECKUX MPOLIECCOB UX POJIb IIPU XPAHEHUU U NepepadOTKe MUILEBOTO

CBIPbs

Ornpenenenne oaHOTO YKcia xupa (Merogom [Manyca)
Omnpenenenne KUCIOTHOTO YUCIIA KUPA

7.3. CozeprkaHue caMOCTOATENbHOM pabOThI

Tema 1. Beaenue B kypc. IIpeamer u 3anaun kypca Onoxumun. Paznenst 6MoxumMum.
CoBpeMeHHOE OMOXUMHUUYECKOE TPOU3BOJCTBO.

Tema 2. benkoBwie BCIICCTBA 061ua;1 XapaKTCPUCTHUKA U Ouoyioruueckas POJib OCIIKOB.
COBpCMCHHOC IPOMBIINIJICHHOC IIPOU3BOJICTBO OCIIKOB.

Tema 4. ®epmentsl OcoOeHHOCTH (PEPMEHTATUBHOTO KaTalln3a, SHEPTUsl aKTUBAIUH.
CoBpeMeHHOE POMBILUIEHHOE MPOU3BOICTBO (PEPMEHTOB.

Tema 6. JIMIUABI ¥ TUITHAHBINA 0OMEH
CoBpeMEHHOE JKUPOBOE MPOU3BOJICTBO.

Tema 7. BuTaMUHBI U MUHEpaAJIbHBIE COEAUHEHHS POIb BUTAMUHOB B TMTAaHUH Y€JIOBEKA U JKUBOTHBIX
CoBpeMeHHOE TPOMBIIIUIEHHOTO MPOU3BOJICTBO BUTAMUHOB U MUHEPAJIbHBIX KOMILJIEKCOB.

Tema 9. BzauMocBsA3b OMOXMMHYECKHX MPOIIECCOB UX POJIb NP XPaHEHUHU U IepepaboTKe MUIIEBOTO

CBIpbs
ITogroroBka k 3K3ameny




Tema 10. [IpuMeHeHHEe OCHOBHBIX 3aKOHOB ¥ METOIBI UCCIICAOBAHUN XUMHH U OMOJIOTHH JIJIS IIPOU3BOJICTBA
MPOIYKIIMH OOIECTBEHHOTO MUTAHUS
TeopeTnueckue U SKCIEPUMEHTATBHBIE UCCICAOBAHUS MMPOTYKIINH OOIIECTBEHHOTO MUTAHUS

7.3.1. [IpuMepHBIC BOMPOCHI JIJIs1 CAMOCTOSATEILHON MOATOTOBKHY K 3a4€TY/9K3aMEHY
[Tpunoxenue 1

7.3.2. llpakTryeckue 3ajanusl 0 AUCIUILIMHE JIJIi CAMOCTOATENIbHOM MOATOTOBKHU K
3aueTy/IK3aMeHy
[Tpunoxenue 2

7.3.3. [lepeyeHn KypcoBBIX paboT
He npenycmoTpeHo

7.4. DnexTpoHHOE MOPTGHOINO 00YIAIOIIETOCS
Marepuaibl HE pa3MEIaTCs

7.5. Metoanyeckne peKOMEHIAINH 10 BBITIOJTHEHUIO KOHTPOJIBHOM paboThI
He npenycmorpeno

7.6 Metoanueckre peKOMEHIAINH 110 BBIIOJIHEHUIO KYPCOBOM pabOThI
He npenycmorpeno

8. OCOBEHHOCTHU OPTAHU3AIIMU OBPA30OBATEJIBHOI'O
IMPOLECCA 11O JUCHUIIVIMHE JJIA JINL C O'PAHNYEHHbBIMHA
BO3MOXHOCTAMMHU 3J0POBbs

110 3asa6nenuto cmyoenma

B nensix ocTynmHOCTH OCBOEHMSI IPOTPAMMBI JUJIS JIML C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMHU 37J0POBbsI
py He0OXOAMMOCTH Kadeipa 0OecreunBaeT CIeyoe YCIOBUS:

- 0COOBIi MOPSAIOK OCBOCHHUS TUCIUITIIMHBI, C YIETOM COCTOSIHUS UX 3/I0POBbS;

- DJIGKTPOHHBIE O00pa3oBaTeNbHbIE pPECYpChl MO JAUCHUIUIMHE B (OpMax, aJdalTUPOBAHHBIX K
OTpaHUUYEHUSAM UX 3/10POBBS;

- U3y4YeHHE JMCUUIUIMHBI MO WHIUBUAYAIbHOMY Yy4eOHOMY IUIaHY (BHE 3aBUCUMOCTH OT (OpPMBI
oOyueHus);

- DJEKTpOHHOEe OOy4yeHHWe U JAUCTAaHUMOHHbIE O0pa3oBaTelbHBIE TEXHOJOTHUH, KOTOpHIE
IpelycCMaTPUBAIOT BO3MOXKHOCTH MpreMa-Tiepeaadyn HHPOpMaIiK B TOCTYIHBIX JUIsl HUX popMax.

- goctyn (YOQICHHBIA JIOCTYI), K COBPEMEHHBIM MpOodeCcCHOHATbHBIM 0a3amM JaHHBIX U
MH(OPMaLMOHHBIM CIIPABOYHBIM CHCTEMaM, COCTaB KOTOpbIX omnpeneneH PIT/I.

9. MEPEYEHb OCHOBHOM Y JOIIOJTHUTEJbHOMN YYEFHOMN JINTEPATYPBI,
HEOBXOJIUMOM J1JIs1 OCBOEHUSI IUCITUIIJIAHBI
Caiit oubanorexu YpI'dy
http://lib.usue.ru/

OcHoBHas1 JInTEepaTypa:
1. HoBokmranosa A. JI. buoxumust a1 TexHOJ0TOB B 2 4. YacTh 2 [DneKTpoHHBIH pecypc]: Y ueOHuK
U MPaKTHKYM JIJIs By30B. - Mocksa: FOpaiit, 2022. - 302 — Peskum mocryma: https://urait.ru/bcode/491322




2. HoBokmanosa A. JI. buoxumust a1 TexHoJ0ToB B 2 4. Yacte 1 [DnexkTpoHHBIH pecypc]:YueOHuK
U MPaKTHKYM JIJIs By30B. - Mocksa: Opaiit, 2022. - 211 — Peskum mocryma: https://urait.ru/bcode/491321

JonoHuTeIBLHAS JIUTEpPATypa:

1. ®omunbix B. JI., Tapacenko E. B., Jleaucoa O. H. Opranndeckass XuMusi U OCHOBBI OMOXHMHUH.
[IpakTukym [ DJIEKTPOHHBIN pecypc]:yueOHoe mocodue s By30B. - MockBa: IOpaiit, 2022. - 145 ¢ —
Pesxum moctyma: https://urait.ru/bcode/492777

10. IEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOTI' Ui, BKJTIOUYASI HIEPEYUEHD
JIMHEH3UOHHOI'O IPOT'PAMMHOI'O OBECIIEYEHUSA U UHOOPMALIMOHHBIX
CIIPABOYHBIX CUCTEM, OHJIAVH KYPCOB, HCITOJIb3YEMBIX ITPH OCYIIECTBJEHUH
OBPA3OBATEJIBHOT'O ITPOLECCA IO JUCIHUIIJIMHE
IlepedyeHb JMIEH3MOHHOTO IPOTPAMMHOIO 00eceYeHms :

Astra Linux Common Edition. JTorosop Ne 1 ot 13 wmrons 2018, akt ot 17 mexabpst 2018. Cpok
JICHCTBUS JIUIICH3UH - 0€3 OTPAHUYCHUS CPOKA.

MoitOduc crangaptasiidi. Cornamenue Noe CK-281 ot 7 utonsa 2017. [lata 3axmouenus - 07.06.2017.
CpoK JIeHCTBUS JIMIIEH3UH - 0€3 OTpaHUYCHUS CPOKa.

Microsoft Windows 10 .JJoroBop Ne 52/223-110/2020 ot 13.04.2020, Axr Ne Tr000523459 ot
14.10.2020. Cpox netictus aunensun 30.09.2023.

Microsoft Office 2016.[Joroop Ne 52/223-110/2020 ot 13.04.2020, Akt Ne Tr000523459 ot
14.10.2020 Cpok npetictust muien3un 30.09.2023.

ITepeyenb HHPOPMAMUOHHBIX CIIPABOYHBIX CHCTEM, PECYPCOB HH(POPMAIIUOHHO-
TeJJeKOMMYHUKAIMOHHOM ceTH « AHTEepHEeT»:

buogornyeckasi Xumus
http://biokhimija.ru

11. OMUCAHUE MATEPUAJIbBHO-TEXHUYECKOM BA3bI, HEOBXOJUMOM 151
OCYHECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOLHECCA 110 JUCIIUITJIMHE

Peanuzanus yueOHOM AMCHUIUIMHBI OCYIIECTBIISETCS C UCHOJIb30BAHUEM MaTepHaIbHO-TEXHUUECKON
6a3sl YpI'OVY, obecneunBaronieil mpoBeeHNE BCEX BUAOB YUEOHBIX 3aHATUI M HAYYHO-UCCIIEI0BATEIBCKOM U
CaMOCTOSITENIbHON paboThl 00YUYAIOIIUXCS:

CrnenanbHble TOMEIIEHUS MPEJCTABISAIOT COO0N yyeOHble ayIUTOPHH JJsl MPOBEIEHUs] BCEX BHUIOB
3aHSATUH, TPYIIIOBBIX U MHAUBUAYAIbHBIX KOHCYJBTALMM, TEKYIIIETO KOHTPOJISI ¥ MPOMEXKYTOYHOM aTTECTAlUU.

[TomerieHust sl caMOCTOSTETBHON pabOTHl OO0YYAIONIMXCS OCHAIEHbI KOMITBIOTEPHON TEXHHMKOH ¢
BO3MOXHOCThIO TMOJKIIOUEHUs K ceTtd "HHTepHer" wu oOecrneyeHHMeM JOCTyNa B  3JIEKTPOHHYIO
nH(pOpMaIMOHHO-00pa3oBaTenbHy0 cpeny Ypl VY.

Bce nomerniennsi yKOMITJIEKTOBaHbI CIIEHUATU3UPOBAHHON MEOEIbI0 U OCHAIIEHbl MYJIbTUMEIUNHBIM
obopynoBaHueM crienooopyaoBaHueM (MHGOOPMAIMOHHO-TEIEKOMMYHUKAIITMOHHBIM, WHBIM KOMITBIOTEPHBIM),
JOCTYTIOM K MH(OPMAaIlMOHHO-TIOMCKOBBIM, CIIPABOYHO-TIPABOBBIM CHCTEMaM, 3JEKTPOHHBIM OMOIMOTEYHBIM
cuctemaM, 0a3aM JaHHBIX JEHCTBYIOLIErO 3aKOHOJATENbCTBA, HWHBIM HH(POPMAIMOHHBIM pecypcam
CITy’KallluMU ISl TpeicTaBiIeHnus yueOHoM nHopmanuu 60Ib1I0N ayTUTOPHH.

Jlia mpoBefieHHs 3aHSITUN JIEKIIMOHHOTO THUMA Mpe3eHTallu U JIpyrue yuyeOHO-HarisaHble mocoous,
o0ecreunBarone TEeMaTUYECKUE UIUTFOCTPALIUH.



