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BBEJAEHUE

Pabouas nmporpamMMa AUCIUIUIMHBI SBJISIETCS YaCThIO OCHOBHOW NPOQeCcCHOHATBHOM
00pa3oBaTeNbHON IPOTPaMMBI BBICILIETO 00pa30BaHus - MPOrpaMMbl OakagaBpuaTa, pa3paboTaHHON B
coorsercTBuu ¢ PI'OC BO

dI'0OC BO ®DenepanbHbIi rOCyJapCTBEHHBIN 00pa30BaTeIbHbIN CTAaHIAPT BBICHIETO 00pa30BaHUs
- bakanaBpuar 1o HampasiieHuto moaArotoBku 19.03.01 buorexnonorus (npukas
Muno6puayku Poccun ot 10.08.2021 r. Ne 736)

I1C

1. HEJIb OCBOEHMSA N CHUIIJINHBI

Lenbro ocBOeHHST TUCHUTUTMHBL (MOAYIst) "OcHOBBI Onoxumun" sBisieTcst GopMupoBaHHE y
CTYACHTOB ITPO(ECCHOHATBHBIX KOMIIETCHIINH, HEOOXOANMBIX BHITYCKHUKAM JIJIsl YCIICUTHOM MOCIIEAYIOIEeH
JIESITEIbHOCTH, HA OCHOBE M3yYEHUS! OPTaHU3alMH KUBBIX CUCTEM U META00IMUYECKUX MPOIIECCOB Ha
MOJIEKYJISIPHOM YPOBHE.

N3yuenne quciuIInHbl 0OecieunBaeT peanusaiuio TpedoBanmii denepanbHOro rocy1apcTBEHHOTO
00pa30BaTeNbHOTO CTaHJapTa BHICIIEr0 00Opa30BaHMs 110 BOIIPOCAM, CBA3AHHBIM C U3yYEHHUEM XUMHUYECKOIO
COCTaBa MUBBIX OPraHU3MOB, 0OMEHa BELIECTB U SHEPTUH, UX POJIU B MOJEPKAHUH KU3HU, A TAKKE
(epMEHTAaTUBHBIX IPEBPAICHUI, KOTOPBIE IPOUCXOAT IPU XPAaHEHUH [TPOJOBOIBCTBEHHOIO ChIPbS U
IPOJYKTOB €ro nepepaboTKH.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
JlvcuuiuinHa OTHOCUTCA K 6a30B0Oi yacTu y4eOHOro IulaHa.

3. OFBEM JUCHHUIIVIMHbI

Yacos

KonrakrHas pabora .(1o Camocrosrels

y4.3aH.) Has paboTa
IIpomexyTouHbId KOHTPOJIb | Beero 3a B TOM YHCJIE 3.e.

ceMecTp JlaGopato | TOATOTOBKaA

Beero | Jlekunu pHble | KOHTPOIBHBIX 1
KYPCOBBIX

Cemectp 4
Diczamen | 180 [ 90 | 3 | 54 | 54 R

4.IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS OITIOII
B pesynbrarte ocBoenust OIIOII y BeimycKHHKA TOMAKHBI OBITH CHOPMUPOBAHBI KOMIIETEHIINH,
ycraHoBieHHbIe B coorBeTcTBUA PI'OC BO.
Oo6menpodeccuonansubie kommereHmu (OI1K)

HIudp 1 HaumMeHOBaHUE

Nuaukatopel JOCTHXEHUST KOMIIETCHITUN
KOMIICTCHITUHN




OIIK-7 CnocoGeH mpoBOIUTh
IKCIIEPUMEHTAIbHBIC
UCCIICIOBAaHHS U MCIIBITAHUS
0 33JJAaHHOW METOJIHKE,
HaOJIFO/ICHUS 1 U3MEPEHUS,
oOpabaThIBaTh U
UHTEPIPETHPOBATH
IKCIIEPUMEHTAJIbHBIC TAHHBIC,
NPUMEHSST MaTEMaTUYECKHE,
busndeckue, GU3NKO-
XUMHYECKHE, XUMUYECKHE,

NJ1-1.0IIK-7 3HaTh: 3KCIEPUMEHTAIBHBIE U AHATTUTUYECKUE METOIbI
MPOBEACHUS UCCIICIOBAHUI U UCTIBITAHUN TTPU pa3pabOTKe HOBBIX BUIOB
OMOTEXHOJIOTHYECKON MPOAYKITIH

OHOJIOTUYCCKHC,
MHUKPOOHOJIOTHYECKHE
METObI
N-2.0IIK-7 YMeTh: mpOBOIUTH SKCIIEPUMEHTAIBHBIE UCCIICIOBAHNUS B
00JIaCTH IHUILEBLIX TEXHOIOTHI
N/1-3.011K-7 Bnanets HaBbikaMu 00paOOTKHU U aHAIIM3a
SKCHEPUMEHTAIBHBIX TAHHBIX C YYETOM, IPUMEHSSI MAaTEMaTUYECKUE,
¢busnueckue, PU3NKO-XUMUYECKUE, XUMUYECKUE, OMOJIOTHYECKHE,
MUKPOOHOJIOTHIECKUE METO/IbI
5. TEMATHYECKHUU IIJIAH
Yacos
KonTakTHas pabota (10 y4.3aH.)
Tema Bcero Camocr. Kontporm,
HaumeHnoBanue TeMbl HpaKanec CaMOCTOATCIIBH
9acoB Jla6oparop pabora .
Jlexuuu Kne oif paboTsI
HBbIC
3aHATUA
Cemectp 4 144
Bgenenue B xypc. IIpeamer u 3agaun Kypca
Tema 1. A yp bl A yp 6 2 4

onoxuMuu. Pa3zaeisl OMOXUMHUM.




BbenkoBeie BemecTBa Obmas
Tema 2. | xapakTepuCTHKA U OMOIOTHYECKAs POJIb 18 2 8 8
OEIKOB.
Tena 3. HyKJ‘IeOTI/IE[BI CtpoeHue a30TUCTBIX 8 4 4
OCHOBaHUH, HYKJICO3HUI0B U HYKJICOTH OB
depmenThl OcoOEHHOCTH
Tema 4. | bepMEHTaTUBHOTO KaTalln3a, YHEPT U 20 4 8 8
aKTUBAIUH.
Tema 5. | YriaeBos! U yriieBOAHbIN 0OMeH 16 8 8
Tewma 6. | JIumuapl ¥ JIMIAIHBIA OOMEH 20 4 8 8
ButamMuHbl 1 MUHEpaTbHBIE COCTUHEHUS
Tema 7. | Posib BUTAMHUHOB B MUTAaHWUU YEJIOBEKA U 12 4 8
KUBOTHBIX
Tewma 8. | OOMeH a30TcoepKaIUX COCTUHEHHUI 12 4 8
OcyIecTBIIeHHEe OMOXUMHYECKHX
MIPOLIECCOB B COOTBETCTBUHU C PETIIAMEHTOM,
Tema 9. [ucnonab30BaHUE TEXHUYECKUX CPEICTB IS 4 4
M3MEpEHUs] OCHOBHBIX MapaMETPOB
MIPOLIECCOB, CBOMCTB ChIPhS U MPOIAYKIUH.
[IpoBenenue crangapTHHIX U
Tema |cepTUHUKAMOHHBIX UCTIBITAHUS CBHIPHS, 4 4
10. TOTOBOM MPOIYKIIUU U OMOXUMUYECKHUX
MIPOLIECCOB
Tema [TnanupoBaHue sKcriepuMeHTa, 00paboTKH
11 U IIPEACTABJICHMS TIOJYYECHHBIX PE3yJIbTaTOB 4 4
' B OMOXUMHH
B3anumocBsI3p OMOXHUMHUECKUX MPOIIECCOB
Tema
1o |WX POJb MPH XpaHEHUH U nepepaboTke 20 4 10 6
MUIIEBOTO CHIPhS
6. ®OPMbI TEKYIIIET'O KOHTPO.JISI U TIPOMEXKYTOUYHOM ATTECTALIUU
HIKAJIBI OHEHUBAHUSA
Pasnen/Tema Bu ouenotnoro OnucaHue OLIEHOYHOIO CPE/ICTBA Kpurepun
CpeacTBa OLICHUBAHUS
Texymmii konTposs (ITpunoxenue 4)
Tema 1-4 Teer (np ZI)H OHEHE | Teer cocront 3 15 BOIIPOCOB 15 6anmoB
. 3 BapuaHTa kercoB.Kelic comepxut
Keiic (mpunoxxenue
Tema 5 -8 4) TEOPETUYECKOE M TPAKTUYECKOE 3a1aHUE 10 6aToB
TTOBBINICHHOW TPYIHOCTH.
Pa3zHoypoBHEBbIE
Tema 9-12 3a/1auun 4 BapmaHTa 3aJ]1a4 MOBBIIIEHHON TPYAHOCTH. 10 6ammoB
(npunoxenue 4)
ITpomexyTrounsblii koHTpoab (IIpunoxenue 5)
DK3aMeHaIMOHHBIN
4 cemectp bunet conepKuTt 2 TeOpEeTUYECKUX BOIIpoca 1
ouneT (MpUIoKeHne 100 6anmoB
(k) 5) MIPaKTUYECKOE 3a/IaHHE




OIMUCAHHME HIKAJI OHEHUBAHUA

ITokazarens onenku ocsoeHust OIIOIT popmupyeTcst Ha OCHOBE 00bETUHEHHS TEKYILEH U
MIPOMEKYTOYHOM aTTECTAIIMH 00YJarOIIErocs.

ITokaszaTens pedTHHra 110 KaX 101 JUCLUIIIMHE BBIPAXKAETCs B IIPOLICHTaX, KOTOPBIN [TOKA3bIBACT
YPOBEHb MOJITOTOBKH CTYJICHTA.

Texymas arrecranus. Mcnone3yercs 100-6amibHas cuctema oneHuBanus. OeHka paboThl
CTYJICHTa B TCUCHUU CEMECTpa OCYIIECTBISETCS MPENOIaBaTeNIeM B COOTBETCTBHH C pa3pabOTaHHOW UM
CHUCTEMOMH OIICHKH Y4eOHBIX IOCTH)KEHHUH B TIpoliecce 00ydeHUs 10 TaHHOW JUCITUTUIMHE.

B pabouux mporpammax IUCHMIUIAH U MPAKTUK 3aKPEIJICHBI BUIBI TEKYIICH aTTeCTAINH,
IJIaHUPYEMBIE PE3yJIbTaThl KOHTPOJIBHBIX MEPOTIPUITHI M KPUTEPUU OIEHKH YICOHBIN JOCTHIKCHUM.

B Tedyenue cemecTpa npenogaBaresieM MPOBOJIUTCS HE MEHEE 3-X KOHTPOJbHBIX MEPOIPUATHIA, 1O
OIICHKE JEATEIbHOCTH CTYJIeHTa. ECiii mocemenus 3aHATHil IO TUCIUIIJIMHE BKIIOUYEHBI B PEUTHHT, TO
IaHHBIN MMOKa3aTellb cocTaBaeT He 6onee 20% oT MaKCHMAJIbHOTO KOJIMYECTBA O0AJIJIOB O JUCLMILINHE.

[Ipomexxyrounas arrecramus. Mcnonb3yercs S-6amibHas cucrema onieHuBaHus1. OrieHka paboThl
CTYJEHTA 110 OKOHYAHHIO TUCHUIUIMHBI (YACTH JTUCIUILIMHBI) OCYIIECTBISETCS MPENo1aBaTeeM B
COOTBETCTBHUH C pa3pabOTaHHON UM CHCTEMO OLEHKU JOCTHKEHUI CTyJeHTa B Mpoiiecce 00yueHus mo
naHHoU aucuuriuHe. [IpoMexxyTouHas aTTecTanus TakKe IPOBOAUTCS MO OKOHYAHUIO0 (DOPMHUPOBAHHUS
KOMIIETCHIINH.

[Topsiaok nepeBojia peTHUHTA, TPEAYCMOTPEHHBIX CUCTEMOM OLIEHUBAHUS, IO TUCLUILIMHE, B
NATUOAIUIHHYIO CUCTEMY.

Bricokwuit yposens — 100% - 70% - oTiimuHO, XOpOLIO.

Cpennnii ypoBeHb — 69% - 50% - yaoBIETBOPUTEIHHO.



IToxa3aTeab OEHKH

ITo 5-6aIbHOM cucTEMe

XapakTepuCTHKA MOKa3aTesi

100% - 85%

OTJINYHO

00J1a1a10T TEOPETUUCCKUMU 3HAHUSIMH B TTOJTHOM 00bEME,
MOHUMAFOT, CAMOCTOSTCIIBHO YMEIOT IPUMEHSTD,
HCCIICIOBATh, UICHTH(PHUIIMPOBATH, AaHATM3UPOBATH,
CUCTEMaTHU3UPOBATh, PACIPEICIIATH 110 KaTCTOPUSIM,
paccuuTaTh MoKa3aTeld, KiacCu(UIIMPOBaTh,
pa3palaThIBaTh MOJCIH, AITOPUTMH3UPOBATE, YIIPABJIATH,
OpraHW30BaTh, IUTAHKUPOBATH MPOIIECCHI HCCIICIOBAHUS,
OCYIIIECTBIIATH OIICHKY PE3yJbTaTOB Ha BHICOKOM YPOBHE

84% - 70%

XOpOLIO

00/1aJat0T TEOPETUYECKMMHU 3HAaHUSIMU B IIOJTHOM 00beMe,
IOHUMAIOT, CAMOCTOSATENIEHO YMEIOT IIPUMEHSITD,
UCCIIe/10BaTh, UAECHTU(GHUINPOBATh, AHATU3UPOBATH,
CUCTEMATHU3UPOBATh, PACIPEEIATD 110 KATETOPUSIM,
paccumTaTh MOKa3aTeNn, KIacCU(PHUIIMPOBATH,
pa3palaTeIBaTh MOJEIH, AITOPUTMHU3UPOBATH, YIIPABIIAT,
OpraHu30BaTh, IUTAHUPOBAThH MPOLIECCHI UCCIIEI0BAHUS,
OCYILIECTBIISITh OLIEHKY PE3yJIbTaTOB.

MoryT OBbITh JONYIICHBI HEJOYEThI, UCTIPABICHHBIC
CTYZICHTOM CaMOCTOSITEIIBHO B ITpoIiecce paboThl (OTBETA
U T.J.)

69% - 50%

YAOBJICTBOPUTCIBHO

0071a/1a10T 00IIMMU TEOPETUYECKUMHU 3HAHUSMHU, YMEIOT
MIPUMEHSTD, UCCIIEI0BATh, UIEHTU(DHUIIMPOBATD,
AHAJIM3UPOBATH, CUCTEMATHU3UPOBATh, PACIIPCACIIATD 110
KaTeropusM, pacCCYMTATh TIOKA3aTEINH,
KJaccu(uupoBaTh, pa3padaTeiBaTh MOIEIIH,
alrOpUTMU3UPOBATH, YIIPABIIATh, OPraHU30BaTh,
IUTAHUPOBATH MIPOIIECCHI HCCIIETOBAHUS, OCYIIECTBIAThH
OLIEHKY Pe3yJIbTaTOB Ha CPEJHEM YPOBHE.
JlomyckaroTcst oMOKH, KOTOPBIE CTYAEHT 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 KAaTETOPHSIM,
paccuuTaTh MOKa3aTenu, KiaccuuiupoBarh,
pa3pabaTeiBaTh MOJAEIH, AITOPUTMHU3UPOBATH, YIIPABIAT,
OpraHU30BaTh, INIAHUPOBATH MPOLIECCHI UCCIIEI0BAHMUS,
OCYIIECTBIISATh OLIEHKY PE3YJIbTATOB.

He copmupoBanbl yMeHUS ¥ HABBIKU IS PEIICHUS
npodecCHOHANBHBIX 3a7a4

100% - 50%

3a4TCHO

XapaKTCPUCTHKA ITOKA3AaTCIIA COOTBETCTBYCT «OTJIMIHO),
«XOpo1o», «KyodOBJICTBOPUTCIBHO»

49 % u MmeHee

HEC 3a4TCHO

XapaKTEPUCTHKA [TOKA3ATENIsI COOTBETCTBYET
«HEYJIOBJIETBOPUTEILHO»

7. COAEP KAHUE JUCHUITJIMHBI

7.1. ConeprxkaHue JEKIH




Tewma 1. Beenenue B kypc. [Ipenmer u 3amaun kypca Ouoxumuu. Paznens Onoxumumn.

Ponb 1 MecTo GMOXUMHH B CHCTEME €CTECTBEHHBIX HAaYK, €€ CBSA3b C MPAKTUKOU. [IpuHITHTIBI
GyHKIMOHUPOBaAHUS KUBOM MaTepur. OCHOBHBIC OMOTIONUMEPHI U UX MOHOMEPHI. CTpyKTYpHas
OopraHu3aIys KJIETKH, COCTaB OpraHeIl, UX POJib B MpoIeccax Xu3HeAeaTeNbHOCTH. OCHOBHBIC Pa3IMIHs
MEXIy )KHBOTHBIMHU M PACTUTEIbHBIMU KiIeTKamMu. OOIas XapakTepUCTHKa METa0OJINYECKHUX MTPOIIECCOB.
[TnacTudeckuii u sHEpreTuyeckuii oomeH. [lorsaTre o karabonu3Me U aHabOIU3ME.

Tema 2. benkoBbie BemecTBa O01Iast XapaKTePUCTHKA ¥ OMOJIOTUYECKAs POJIb OCJIKOB.

AMUHOKHUCIIOTHI - MOHOMEPHI OEJIKOB, UX CTPOCHHE U CBOMCTBA. [1osipHBIC U HETIOSIPHBIE,
MPOTEUHOTEHHBIC U HEMPOTEUHOTCHHBIE aMUHOKUCIIOTEL. OOpa3oBaHue TENTHIOB, MTETITHHAS CBSI3b.
[TepBuuHas, BropuyHasi, TPETHYHAS, YeTBEPTHYHASI CTPYKTYPBI OCIKOBBIX MOJIEKYJ, CTA0MITH3UPYIOIIHE
cBsi3u. OCHOBHBIE (PU3UKO-XMMUYECKHE CBOWCTBA 0eIKOB. AM(OTEpHOCTH, U303JIEKTpUYECKast TOUKa,
PacTBOPUMOCTH, OCAXKIAEMOCTD, ICHATYpaLus OEIKOB, MEIAHOUAMHOOOpa3oBaHue. Poib 3THX MpoeccoB B
TEXHOJIOTHH MMUIIEBLIX MPOoayKTOB. Kitaccudukanus u xapakTepuCTHKa OCHOBHBIX TPYIIT IPOCTHIX U
COXHBIX OenkoB. CoanancupoBaHHbIC OenkH. [[pHHIAIIBI BBIISIICHUS U OYUCTKH OITKOB. MeTo Ibl
pazzaeneHus OETKOB M aMUHOKHUCIIOT.

Tema 3. Hykneoruasl CTpoeHHE a30TUCTBIX OCHOBAHMM, HYKJIEO3UJ0B U HYKJIEOTH/I0B
Momnonykneotunsl (AT®, ®DMH, KoA) u nuaykneotuast (HAL, HAID, ®A]J]), 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 (PEPMEHTATUBHOTO KaTallu3a, SHEPTUsl aKTUBALUH.

Oo6mue croiictBa hepmenToB. [Ipencrasienne o Mmexanusme AeicTBus pepmeHToB. [ToHITHE 00 AKTUBHOM
U aJUIOCTepHUYECKOM IeHTpax ¢pepmenTa. CrnermuduyuHocTs neiictBus pepmenToB. KodaxkTopsr.
Homenxknarypa, knaccudukanus u mudp pepmenton. Kunetnka ¢pepmMeHTaTUBHON peakiuu. BiusHue
(GU3NIECKUX U XUMUYECKUX (DAaKTOPOB HAa aKTUBHOCTH (DEPMEHTOB, KOHKYPEHTHOE U HEKOHKYPEHTHOE
UHTHOMpOBaHNe. MeXaHN3MBbI PEryisiinuy (epMEHTaTUBHBIX MPOIECCOB. MeTOo b TOMy4deHUs: (EPMEHTOB U
U3yUYEHHS UX aKTUBHOCTH.

Tema 5. YrneBosl U yrieBoJHbIH 00OMeH

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

CTpoeHust 1 cBoicTBa. [Ipon3BoaHbIe MOHOCaXapua0B. OMUTrocaxapuabl, X CTPOSHUE U CBOMCTBA.
DepMeHTBI, THAPOIM3YIOIME oaurocaxapuisl. [lonucaxapuasl, uX CTpoeHUE, CBOMCTBA U poib. Kpaxman u
riMKoreH. @epMEeHTaTUBHBIN TUAPOIIN3 MOJIMCAXapua0B. AMUIA3bl, XapaKTEPUCTHUKA TEHCTBUS OTIENIbHBIX
amuias. Ponbs amminas B UIIEBOM IPOMBIIUIEHHOCTH. L{emtroi103a, reMunesutono3a, NEKTHHOBBIE
BEIIECTBA, UX CBOMCTBA, ()epMEH-TaTUBHBIEC IPEBPAIICHUS U POJIb B MUILEBOM MPOMBIIIIEHHOCTH.

5.2. AnaspobOHas u adpoOHas CTa UM JIbIXaHUs. | TMKOIN3, JTOKaIU3alMs U MOCIIEA0BaTEIbHOCTh
peakuuii, sHepreTuyeckuii 6ananc. CiuproBoe, MOJIOUHOKHUCIIOE, MACISTHOKUCIIOE U JPYTUE BUIBI
OposxeHuit. OKUCIUTENbHOEIEKApPOOKCUIMPOBAHUE MTUPOBUHOTPAIHON KUCIOTHI adpobamu. Luki nu- u
TPUKApOOHOBBIX KUCIIOT, JIOKAIM3ALUS peaKkiuii, 0MONIornyeckoe 3HaueHHe.
OxucnurensHoedochopunupoBanre. JHepreTuuecKkuitbasanca’dpoOHoMCTa AN IBIXaHUS.

5.3. Cunte3 yrieBogoB. @OTOCHHTE3 KaK OCHOBHOM HCTOYHHUK OPraHUYECKHX BEIICCTB Ha 3eMIle.
CymmapHoe ypaBHeHHe. DOTOCHHTETHYECKUE TUTMEHTHI. CBETOBBIE U TEMHOBBIE peakiuu. buocunres
MOJIU- ¥ OJINTOCaxapuaoB. bruocuHTe3caxapossl, Kpaxmana, IIIMKOTreHa, [EJUTI0I03bI. [ TIOKOHeoreHes.




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. JInIa3el, XapakKTEPUCTUKA UX CTPOCHUS U AeUCTBUSA. JIMIIOKCUTreHas3a, ee CBOMCTBA,MEXaHU3M
JIeCTBUS M POJIb B MUIIEBOM MPOMBIILIEHHOCTH. Pochonunuibl. XUMUYECKHHA U ()epMEHTATUBHBIN
ruzponn3 poconunuaos. Yuactue ¢pocho-ITunuaoB B TOCTPOSHUH OHOIOTHYecKuX MeMOpaH. OyHKIMH
meMmOpaH B kier-ke. Chunro- u rimukomunuasl. Bocka u crepoussl. Teprnensl u a3gpupHbIe Macia.
KupopactBopumsie Butamunsl. IIpoctarnananssl. Jlunonporennsl. CTpoeHHE OCHOBHBIX KJIAaCCOB
JIMIIMJOB U UX POJIb B OPraHU3ME.

6.2. Pacniag u cunTes aununoB. [IpeBpaiiienue >kUpoB MpU CO3PEBAHUU U IPOPACTAHUU CEMSIH U ILI0JI0B. [3-
OKHCJICHHE KUPHBIX KUCIOT U MpeBpalleHus raunepuna. buocunres nunuaos. KoA, ero pois B
MeTabonu3me XKUpoB U hocGoaunuaoB. buocuHTe3 JKUPHBIX KUCIOT, TIIMIEPUHA U TPUALMITIIMIIEPHUHOB.
Hcnonp3oBanue xupoB, GpochonunuaoB, BOCKOB U dPHUPHBIX Macell B MUIIEBON U IPYTHUX OTPACISIX
MPOMBIIIIICHHOCTH.

Tema 7. ButamMuHbl 1 MUHEPAJIbHBIE COEIMHEHNs POJIb BUTAMMHOB B IMTAHUU Y€JIOBEKA U )KUBOTHBIX
BurtamuHbI Kak cOCTaBHAs 4acTh EPMEHTOB B OHOJIOrHYecKX MeMOpaH. JKupopacTBOpuMbIe BATAMUHBI
rpynn A u J1. KapotuHouas! U cTepoibl Kak IpoBUTaMUHbI BUTaMuHOB A 1 JI. BogopactBopumbie
BUTaMUHBI Irpynnsl 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
(YHKIIMOHUPOBAHUHU KHUBBIX OPTaHU3MOB.

Tema 8. OOMeH a30TCOACPKAIIUX COCTUHCHHMA

Pacniag Genkos. [Iporeonutnueckue pepmenTsl. O0IIas cxema pacnalaaMUHOKUCIOT. TpaHCaMUHUPOBAaHKE
Y OKHCIIMTENbHOE JIe3aMUHUpOBaHNe. Boienenne aMmMuaka 1 MO4eBOM KUCIOTHL. L{UKiT MOUEBUHBI.
bruocunTe3 aMMHOKHUCIOT. A30TPUKCATOPBL. ACCUMIIIALINS MOJIEKYJISIPHOTO a30Ta U HUTPATOB PACTEHUSIMHU
JUISL CHHTE€3a aMUHOKUCIIOT. [IepBUYHBIN CUHTE3 aMUHOKHUCIIOT B pacTeHusix. [Ipsmoe amuHupoBaHue.
[IepeamnunpoBanue

Pennukanusi, TpaHCKpUIIMS U TpaHCIALUS TeHeTndecko nHdopmanuu. ['eHeTnyeckuil Ko, ero cBoONcTBa.

Tema 12. B3anMocBs3b OMOXUMHYECKUX MTPOLECCOB X POJIb IIPU XPAHEHUH U TIepepabOoTKe MUILEBOIO
CBIPbS

EnuncTBo npoueccoB oOMeHa BemiecTB. CBsA3b MPOIECCOB aHa00IM3Ma U KaTabosn3Ma. DHepreTuka
oOMeHa BEIIeCTB, B3aUMOCBA3b MEXTy 0OMEHOM aMHHOKHUCIIOT, MOHOCAXapH/I0B, KUPHBIX KHCIOT U
CIHUPTOB; MEXy 0OMEHOM O€JIKOB, YIJIEBOJIOB, JTUIHU/0B, BUTAMUHOB, MUHEPAJIbHBIX BEILIECTB U BOJIBI.
Perynsauus merabosan3ma Ha KIETOYHOM YPOBHE M YPOBHE LIEJIOT0O OpraHu3Ma. buoxumuueckue npoueccsl,
NPOMCXOAIINE B UIIEBOM ChIpbE MPU XpaHEHUH. Posib OMOXUMHUECKUX MPOIIECCOB B TEXHOJIOTUI
nepepaboTKU MPOIOBOIBCTBEHHOTO ChIpbs. Vcnonb3oBanue OpoKEeHUs B MUILIEBBIX TEXHOIOTHIX.
[Tpumenenue pepMEeHTHBIX PENApaToB B MUIIEBOM MPOMBIIUIEHHOCTH. DepMEHTaTUBHOE pa3pylIeHue
BUTAaMMHOB IIPH NepepaboTKe MUIIEBOTO ChIPhsl PACTUTEIBHOIO M dKMUBOTHOTO MPOUCXOMKICHUS U METOBI
€ro TOPMOKEHUSI.

7.2 CopeprkaHue MPaKTHUECKUX 3aHATHH U J1aOOpaTOpHBIX padoT

Tewma 2. benkosie BemecTBa O01Ias XxapakTepucTHKa U OMOJIOTHYECKast POJIb OSITKOB.

Xumuyeckas mpupojia 6emka. Metoasl pa3aencHus 0eIKOB M AMUHOKUCIIOT
Brinenenne u ocaxxaenne OEJIKOB U3 CEMSH 3JIAKOBBIX U 0000BBIX
Onpenenenne aMUIOIUTHYECKON aKTUBHOCTH MYKHU




Tema 3. Hykneoruasl CTpo€HHE a30TUCTHIX OCHOBAHUH, HYKJICO3UI0B U HYKJICOTHUIOB

BBI[[G.HGHI/IG " ONpCACIICHUEC aKTUBHOCTH MHBCPTA3bL

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

Bnusinue temnepatypbsl Ha CKOPOCTh (DEPMEHTATUBHOTO U KUCJIOTHOTO KaTajan3a
Bnusinue pH Ha ckopocTh pepMeHTaTUBHOIO KaTanu3a
KonnokBuym: depMeHTH U HYKIICOTU/IBI

Tema 5. YrieBoab! 1 yriIeBOAHbIN 0OMeH

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 BATAMHUHOB B IMUIIEBBIX MPOAYKTaX
KomtokBuywm: Jlumuer, 0OMEH JIUITHAIOB.

Tema 8. OOMeH a30TCOACPKAIIUX COCTUHCHHMA

Onpe):[eﬂeHI/Ie AKTHUBHOCTH JIMIIa3bl IIOJCOJTHCYHHUKA

Tema 12. B3auMocCBsA3b OMOXMMHUUYECKHUX MPOIIECCOB UX POJIb TIPH XPAaHEHUHU U TIepepadOTKe MUIIEBOTO
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 6uoxumun. Paznensl 6MoxuMun.
CoBpeMeHHOE OMOXUMHUUYECKOE TPOU3BOJCTBO.

Tema 2. benkoBnie BCIICCTBA 0611_[3.51 XapaKTCPUCTHUKA U Ouooruyeckas POJIb OCIIKOB.
COBpCMCHHOC IPOMBIINIJICHHOC IIPOU3BOJICTBO OCIIKOB.

Tema 4. ®epmentsl OcoOeHHOCTH (PEPMEHTATUBHOTO KaTalln3a, SHEPrusl akTUBALUU.
CoBpeMeHHOE POMBILUIEHHOE MPOU3BOICTBO (PEPMEHTOB.

Tema 6. JIMIUABI ¥ TUITHAHBINA OOMEH
CoBpeMEHHOE JKUPOBOE MPOU3BOJICTBO.

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




Tema 9. OcymiecTBieHue OMOXUMHUYECKUX MPOILIECCOB B COOTBETCTBUH C PETIIAMEHTOM, HCIIOIb30BaHHE
TEXHUUYECKUX CPEACTB JIIsl U3MEPEHUS OCHOBHBIX MTapaMeTPOB

MIPOLIECCOB, CBOICTB CHIPbS U MPOTYKIUH.

[{enu, mMpUHLIMITBI U OCHOBHBIE MOHSATHUS IOATBEPKICHHS COOTBETCTBUS, ITPaBUIia CEPTUDUKALINY U OLIEHKH
COOTBETCTBUS PA3IMYHBIX KaTErOpUN MPOAYKIIMH, pabOT, IPOLECCOB U ycIyr B PD, a Takke OCHOBHBIE
BU/JIBI JICSITEIbHOCTH MEXAYHAPOAHBIX U PETHOHAIBHBIX OPTaHOB IO cepTUdUKauu. M3yuenue
MPUHIIUIIOB O0ECIeUYeHuUsl €IMHCTBA U3MEPEHUN U MMOATBEPKICHUS COOTBETCTBUS TpeboBanusiM TP u
HAI[MOHAJIbHBIX CTAHJAPTOB

AHanu3 NoJ0KeHU HOPMATUBHON JOKYMEHTAIIMU B 00JIACTH TEXHUYECKOTO PETyIUPOBAHUS U
o0ecrieueHns eJMHCTBA U3MEPEHUH.

Tema 10. [IpoBeaeHne cTanAapTHBIX U CEPTU(PUKALMOHHBIX HCIIBITAHUS ChIPBS, TOTOBOW MPOIYKIIMH U
OMOXHMMHMUYECKHUX MPOIIECCOB

CriocoObI MPOBEJICHNS TEOPETUUECKUX U HIKCIIEPUMEHTAIBHBIX HCCIe0BaHni B Onoxumuu. [IpoBenenue
CTaHJAPTHBIX U CEPTH(PHUKAIMOHHBIX UCTIBITAHUHN CBIPbs, TOTOBOW MPOAYKIIUH U OMOXUMUYIECKHX
IIPOLIECCOB

Tema 11. [InanupoBaHue SKCIIEpUMEHTA, OOPAOOTKH M MPECTABICHHUS MOTYYCHHBIX PE3yJIbTaTOB B
OMOXUMUU

MeToauKy MPOBEACHHUS IKCTIEPUMEHTAIBHBIX OMOXUMHYECKHUI NCCIICAOBAHUH , HISHTH()HUKALINN 1
00pabOTKH NOTYYECHHBIX PE3yIbTaTOB

Tema 12. B3anMoCBs13b OMOXHMHUYECKUX MPOLECCOB MX POJIb IIPU XPAHEHUH U TIepepadOTKe MHUIIEBOTO
CBIPbs
ITogroroBka k 3K3ameny

7.3.1. [IpumMepHBI€ BOMPOCHI JJIs1 CAMOCTOATEILHON MOATOTOBKHU K 3a4€TY/9K3aMEHY
[Ipunoxenne 1

7.3.2. IIpakTuyeckue 3ajaHus O JUCLUUIUIMHE JUIS CAMOCTOSATENIbHON MOATOTOBKH K
3a4eTy/3K3aMeHy
[Ipunoxenue 2

7.3.3. Ilepeyenb KypcoBbIX paboOT
He npenycmotpeno

7.4. DnexTpoHHOE MOPTGHOINO 00YIAIOIIETOCS
Marepuanbl HE pa3MearTCs

7.5. Meronnyeckue peKOMEHAAINH 110 BBITOJIHEHUIO KOHTPOJIBHON paboThI
He npenycmotpeno

7.6 Meroanueckre peKOMEHIAINH 110 BBIIIOJHEHUIO KYPCOBOM pabOThI
He npenycmorpeno




8. OCOBEHHOCTHU OPI'AHU3AIIMU OBPA30OBATEJIBHOI'O
IMPOLECCA IO JUCIUIIJIMHE 115 JIM1 C OTPAHUYEHHBIMUA
BO3MOXKHOCTAMMU 3JO0POBbs

Ilo 3as6nenuro cmyoenma

B nensix 10CTYITHOCTH OCBOEHUS MPOTPAaMMBI ISl JIUI] ¢ OFPAaHMYCHHBIMH BO3MOXXHOCTSIMH 3JI0POBbS
pu HEOOXOAMMOCTH Kadenpa 00ecreunBacT CIeYIOIINe YCIOBHUS:

- 0COOBII MTOPAIOK OCBOCHHUS TUCIUILIIMHBI, C y4€TOM COCTOSIHUS UX 3/I0POBBSI;

- DJIGKTPOHHBIE 00pa3oBaTeNbHbIE PECYpChl MO JAUCHUIUIMHE B (OpMax, adanTUPOBAHHBIX K
OTPaHUYCHUSM UX 310POBBS;

- W3YyYeHHUE IUCIMIUIMHBI 10 HHIUBUAYAJbHOMY y4eOHOMY IulaHy (BHE 3aBHCHMOCTH OT (DOPMBI
oOyueHus);

- DJIEKTpOHHOE oOydeHHe ¥ JWCTAaHIMOHHbIE OOpa3oBaTEeNbHBIE TEXHOJIOTUH, KOTOpHIC
peaycMaTpUBaOT BO3MOXXHOCTH IpUeMa-nepeaadu nHGOopMaluy B JOCTYIHBIX 1715 HUX (popmax.

- goctyn (yHaJeHHBIH JOCTYN), K COBPEMEHHBIM MpO(ecCHOHAIBHBIM 0a3aM JaHHBIX U
MH(POPMALMOHHBIM CIIPAaBOYHBIM CUCTEMaM, COCTaB KOTOPbIX onpeneneH PIT/L.

9. MEPEYEHb OCHOBHO 1 JIONOJITHUTEJbHOM YYEBHOM JINTEPATYPHI,
HEOBXOJUMOI 1)1 OCBOEHU S JJUCIUIIJIUHBI
Caiit oubanorexu YpI'dy
http://lib.usue.ru/

OcHoBHas JInTeparypa:
1. HoBokmanoBa A. JI. buoxumus nis TexHoJIoroB B 2 4. YacTe 2 [ DneKTpoHHBIH pecypc]:YueOHuk
U IPAKTUKYM JUIs BY30B. - MockBa: FOpaiit, 2022. - 302 — Pexxum noctyma: https://urait.ru/bcode/491322

2. HoBokmranosa A. JI. buoxumus 11 TexHos0roB B 2 4. Yacte 1 [DnexkTponHBbIi pecypc]:YueOHuK
Y MIPAKTUKYM JUTS BY30B. - MockBa: FOpaiit, 2022. - 211 — Pexxum noctyma: https://urait.ru/bcode/491321

JlonoJHNTebLHAS JINTEpaTypa:

1. ®omunsix B. JI., Tapacenko E. B., lleaucosa O. H. Opranudeckas XuMus 1 OCHOBBI OMOXHMHUH.
[IpakTukym [DnekTpoHHBIHN pecypc]:yuedHoe nocodue s By30B. - MockBa: FOpaiit, 2022. - 145 ¢ —
Pexxum moctyna: https://urait.ru/bcode/492777

10. MEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOT Ui, BKJIIOYAS IEPEYEHD
JIMHEH3UOHHOTI'O TIPOTPAMMHOTI'O OBECIIEYEHUSA U TH®OPMAIIMOHHbIX
CIIPABOYHBIX CUCTEM, OHJIAHH KYPCOB, UCHIOJIb3YEMBIX ITPU OCYIIIECTBJIEHUA
OBPA3OBATEJIBHOTI'O IMTPOIECCA ITO JUCHUIIJIMHE
[lepeyeHb JTHUIIEH3NOHHOTO MPOTPAMMHOI0 o0ecreYeHus :

Astra Linux Common Edition. Jorosop Ne 1 ot 13 wmrons 2018, akt ot 17 mexadps 2018. Cpok
JICUCTBHS JTUIICH3UH - 0€3 OTPaHHUYCHHUS CPOKa.

MoitOduc crangaptaeii. Cornmamenue Ne CK-281 ot 7 wrons 2017. [lata 3axmrouenus - 07.06.2017.
Cpoxk neficTBUS TUIEH3UH - 0€3 OrpaHUYEeHUSI CPOKA.

Microsoft Office 2016.[Jorosop Ne 52/223-110/2020 ot 13.04.2020, Akt Ne Tr000523459 ot
14.10.2020 Cpok npetictust atien3un 30.09.2023.

Microsoft Windows 10 .JloroBop Ne 52/223-110/2020 ot 13.04.2020, Akt Ne Tr000523459 ot
14.10.2020. Cpox neiictus nunenzuu 30.09.2023.

Ilepeyenb HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM, PeCypcoB HHPOPMALMOHHO-
TeJIEKOMMYHHMKAIIMOHHOM ceTH « UHTEpHET»:

CnpaBouno-nipaBoBasi cuctema ['apant. JloroBop Ne 58419 ot 22 nmexabps 2015. Cpok aeucTBus
JUIEH3UU -0€3 OTpaHHuEHUs CPOKa



Buojgornyeckass XuMus

http://biokhimija.ru

11. ONMCAHUE MATEPUAJIbHO-TEXHUYECKOM BA3bI, HEOBXOJIUMOM 1151
OCYUECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 11O AUCHUIIJIMHE

Peanuzanust yueOHOM AMCUUIUIMHBI OCYHIECTBIISAECTCA C UCIOJIb30BAaHUEM MaTepUaIbHO-TEXHUUYECKOM
6a3b1 YpI' DV, obecnieunBaronieii MpoBecHNUE BCEX BUIOB YUeOHBIX 3aHATUM M HayYHO-UCCIIEIOBATEIbCKON U
CaMOCTOSITENIbHOM paboThl 00yYarOIIUXCS:

CreuunanbHble MMOMEIIEHUS MPEACTABIAIOT cOO0N yueOHbIe ayAUTOPUM JJIsl IPOBEJCHUSI BCEX BUJOB
3aHATUHN, TPYNIOBBIX U MHANBUAYAIbHBIX KOHCYIbTAIHMM, TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOM aTTEeCTAIIUH.

[Tomemienust Asii CaMOCTOSITENILHON paboOThl 00YYarOIIMUXCS OCHALICHbl KOMIBIOTEPHONW TEXHUKOH C
BO3MOXKHOCTBIO TOAKIIOYEHUsT K cetd "MHrepHer" uw oOecriedeHWeM JOCTyna B DSJIEKTPOHHYIO
nH(popManmoHHO-00pa3oBaTeNbHYIO cpeny Ypl DVY.

Bce momernieHnst yKOMITJICKTOBAHbBI CIICIUATH3UPOBAHHON MEOEIbI0 U OCHAIIECHBI MYJIbTUMEIUIHBIM
o0opyioBaHNEM crerio0opyioBaHueM (HH(POPMAIIMOHHO-TEICKOMMYHUKAIIMOHHBIM, UHBIM KOMITBIOTEPHBIM),
JOCTYTIOM K MH(DOPMAIIMOHHO-TTOMCKOBBIM, CIIPABOYHO-IIPABOBBIM CHCTEMaM, 3JICKTPOHHBIM OHOIHMOTESYHBIM
cucteMaM, 0a3aM JaHHBIX JCHCTBYIOIIETO 3aKOHOJATEIbCTBA, HWHBIM HMH(POPMAIMOHHBIM pecypcam
CITy’KaIllMMU JUIS TIPE/ICTaBICHUS yueOHOM MHPOPMAau OOIBIION ayIUTOPHH.

Jlnst mpoBefieHUsT 3aHATUM JICKIIMOHHOTO THIA MPE3CHTAMU U APyrue ydeOHO-HarJIsAIHbIE MOCOoOus,
00ecIeunBarone TeMaTUUYECKUE UIUTFOCTPAIIIH.



