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1. Uenun n 3agaun aucumnsivHbli

1. Llenbto ocBOEHUsT AMCUMNIIUHBI (MOAYNS) «XUMUSA MULLMY SBNSIeTCS (POPMUPOBaHNE
KomneTeHumn oby4atowlerocss B obnactu npodeccnoHanbHON AeATeNbHOCTU U cdepe npo-
doeccnoHanbHON OeATeNbHOCTU:

22 lNuwesasi NpoOMbIWIIEHHOCMb, 8KITHOYasi Mpou38o0CcmMae0 Hanumkos U mabaka

(8 cgbepax: npoussodcmea nuwieeo2o berika, ghepMeHmMHbIX npernapamos, rnpebuo-
mukos, rnpobuomukos, cuHbuoOmMuUKo8, @byHKUUOHarbHbIX MUUWEesbIX MPoOyKmos (8kroyas
nieqyebHble, npogunakmuyeckue u 0emckue), nuu,esbix UHepedueHmMos, 8 MoM Hucre eu-
mamMuHo8 U byHKUUOHaslbHbIX cMecel; a51ybokou rnepepabomku nuuwieso20 Chipbs; Mpous-
sodcmea buomexHoo2u4yeckou npodyKuyuu O nuuesol rnpPOMbILUIEHHOCMU);

26 Xumu4yeckoe, XUMUKO-mMeXHOsI02u4eckoe rnpou3sodcmeo (8 cgpepax: rnpoussoo-
cmea rnpodykmoe hepMeHmamueHbIX peakuyud, MUKpobuosioeu4eckoeo cuHmesa u buo-
mpaHcgopmayul; nepepabomku u obesdgpexusaHusi MPOMbIWIIEHHbIX U KOMMYHallbHbIX
CmokKos; npedomepawieHusi u nukeudayuu rnocredcmeuti 8peOHO20 aHMpPONO2eHHO20 803-
Oelicmeusi Ha OKpyxarouwyro cpedy mexHo2eHHoU desimesibHocmu).

[ducumnnuHa HanpaBneHa Ha peleHue 3agady npodeccuoHanbHON OesATENbHOCTU
cnegylowmnx TUMNOB: HayyHO-uccriedosamesibCKul; pou3eo0cmeeHHO-mexHoIo02u4ecKuU;
op2aHu3ayUOoHHO-yrpasieH4YecKull; NPOeKMHbIU.

lMporpamma cocTaBrieHa B COOTBETCTBUM C TpeboBaHuamun denepanbHOro rocygap-
CTBEHHOro obpasoBaTenbHOro ctaHaapTa BbiCLEro obpa3oBaHMs MO HanpaBneHWO MOAro-
ToBkn 19.03.01 BuoTtexHonorus, (ypoBeHb obpasoBaHus - GakanaBpuar), YTBEPXOEHHOro
Mpukaszom MuHuctepcTBa obpasoBaHus U Hayku Poccuinckon ®epepaumm ot 10.08.2021 Ne
736.

2. NepeyeHb NNaHMpyeMbIX pe3ynbTaToB 00y4eHUsA, COOTHECEHHbIX C NMaHupy-
eMbIMU pe3ynbTaTamMmy OCBOEHUs1 o6pa3oBaTeribHOW NporpaMmmbl

Mpouecc nsyyeHus OUCUMMIMHBI HanpaerneH Ha opMUpoBaHME CrieayroLmx Komne-
TeHuun (Tabnuua).

Ko HanmeHoBaHue komne- Koo u HanmeHoBaHWe nHAnKaTopa OOCTMKEHUS
n/n | O Komne- TeHUUK KoMneTeHummn
TEHLUUK
OnK-1 CnocobeH n3y4yatb, MAO1onk.1 - CnocobGeH usydatb U aHanuanpoBaTb
aHanuaupoBaTb, ncnonb3o- | Gronornyeckne ob6bLEKTbI M NPOLIECCHI, OCHOBbLIBASICb Ha

BaTb Ouonormyeckme oOBEKTbI | 3aKOHAX N 3aKOHOMEPHOCTAX MaTteMaTU4eckux, pusnde-
N npouecchl, OCHOBbIBAsACb Ha | CKMUX, XUMUYECKUX U BMOMOrMYecKnx Hayk U Ux B3ammo-
3aKOHax M 3aKOHOMEPHOCTSAX | CBA3SAX.

MaTtemMaTU4ecKux, dumamnye- MO2onk1 - Vicnonb3yet Brnonornyeckne obbekTbl
CKMX, XMMMWYECKMX M Buonoru- | u npouecchl, OCHOBLIBASCH HA 3aKOHaX W 3aKOHOMEpPHO-
YECKMX HayK U MX B3aMMOCBSA- | CTAX MaTeMaTUYeCKuX, U3NYECKUX, XUMMUYECKUX U

39X OMONOrMYecKMX HayK U X B3aMMOCBS3SX.
Koa 1 HanmeHoBaHMe nHAMKaTopa AOCTKEHNS PesynbTaTtbl 06y4eHus (nokasaTenu oLeHu-
KoMMeTeHLUnn BaHMs)

MO10onk.1 - CnocobeH nsyyatb 1 aHanuanposaTb | 3HaeT: nepeyYeHb OCHOBHbIX BUONOrMYeckmx 00b-
Ovonormvyeckne 0O0BLEKTLI U MPOLIECCHI, OCHOBLIBASICb | EKTOB, (DaKTOpbl M TEXHOIIOTMYECKME NPOLIECCHI
Ha 3aKOHaXx M 3aKOHOMEPHOCTSIX MaTemMaTU4eckux, ou- | MPonM3BOACTBA NULLIEBbLIX NPOOYKTOB, OCHOBAHHbIX
3MYECKMX, XUMWUYECKUX W OMOMOrMyecknx Hayk M UX | Ha 3aKOHOMEPHOCTAX MaTeMaTU4eckux, usmnde-
B3aMMOCBA3SAX. CKUX, XMUYECKMX 1 BMONOrMyecknx Hayk n nx B3a-
MMOCBSI35X.
YMeeT: aHanManpoBaTh CBOMCTBA BMONOrMYeckmx
061beKToB, Cbipbs U nonycabpukatos, BNusioLLmne
Ha 3PP EKTMBHOCTb TEXHONOMMYECKOro npouecca 1
Ka4yeCTBO rOTOBOW NPOAYKLUN.
Bnapeet: meTomamun uccnenoBaHus CBOMCTB 6UO-
NOrNYecknx 06 bLEKTOB, MCXOQHOIO ChiPbsi U TOTOBOM




NPOAYKLMN OCHOBHbIX MULLIEBLIX MaKpo- U MUKPO-
HYTPUEHTOB, OCHOBaMW pPaLMOHAsIbHOIO MUTaHUSA U
TEXHOMOrMIA NPON3BOACTBA M UX B3AMMOCBSA3SIX.
NO2onk1 — Ncnonb3yeT Guonorudeckne obbek- | 3HaeT: pauuoHarnbHble NyTU peLlennss opraHusaumm
Tbl MU MPOLECCHI, OCHOBbLIBAsICb Ha 3aKOHaX W 3aKOHO- | MPOU3BOACTBA A5 0becneyeHns BbICOKOrO Kaude-
MEPHOCTAX MaTeMaTU4eckux, UINYECKMX, XUMU4de- | cTBa BMonormdecknx o6 beKToB, rOTOBOM NPOSYKL MU
CKMX 1 DMOMOrMyecknx Hayk n nx B3aMMoCBs3sX. OCHOBbIBasICb Ha 3aKOHAX U 3aKOHOMEPHOCTSAX Ma-
TEMaTUYEeCKNX, (PU3NYECKNX, XUMUYECKUX U BUoso-
rMYEeCKUX HayK U UX B3aMMOCBSA3SIX.
YMeeT: NpUMEHSATb 3HaHMsA B o6nacTu matemaTu-
YECKMX, PUNYECKNX, XUMUYECKMX N BMONOrn4ecKmnx
HayK 1 X B3aMMOCBA34AX ANs uccnegoBaHus u
KOPPEKTUPOBKM CBONCTB BMOMNOrn4ecknx o6 LekToB
N NPOAYKTOB NUTAHUS.
BnageeT: MeTogamum KOPPEKTUPOBKN KavyecTBa
Buonornyeckmx o6 bEKTOB, rOTOBOM NPOAYKLUK, OC-
HOBLIBAsICb Ha 3aKOHaX M 3aKOHOMEPHOCTSIX MaTe-
MaTU4eCKMX, PUINYECKMX, XUMUYECKNX N Bruonoru-
YECKMX HayK 1 NX B3aMMOCBS35X, B COOTBETCTBUU C
TpeboBaHNSIMM HOPMATUBHO-TEXHNYECKOW JOKY-
MeHTauuun.

3. MecTto ancuunnuHbl B cTpykType Ol BO

OvcumnnuHa oTHocuTCA K 0bsi3aTtenbHon Yacty brnoka 1 «ducumnnmHel (Mogynu)» oc-
HOBHOM npocdheccrmoHanbHOM 0b6pasoBaTenbHOM NPOrpaMmbl MO HanpaBfiEHUIO NOATOTOBKM
19.03.01 buoTtexHonorus (ypoBeHb obpasoBaHunsa bakanaspumar).

N3yyeHne ancumnnuHbl «XMMnst NULLM» OCHOBAHO Ha 3HaHUSAX, YMEHUAX U HaBblKax,
NOMNYYEHHbIX MpU U3ydeHnn oby4varowmMmmnca aucumnnuH: HeopraHnyeckas xmmus, AHanuTu-
yeckasa XMmusa n puUsnKo-xmmMmmyeckne Mmetoabl aHanuaa, OpraHudeckas xmmuns, dusnyeckas
1 KonnougHasa xmmus, BeegeHne B TEXHONOMNIO OTpacrw.

OucumnnnuHa «Xumusa nuwm» aBnseTcsa npefwecTByoWwen Ans nposBefeHUss npakTu-
YeCKOW NOAroTOBKW, OUCUMMIUH: TeopeTnyeckne ocHOBbI BuoTexHonoruu; MNMpomblwneHHas
BuoTtexHonorus; YuyebHaa npaktuka, 0O3HakoMuUTeNbHasa npakTuka; Npon3sBoacTBeHHast npak-
TUKa, NpegaunnomMHas npakTuka, focyaapcTtBeHHas UToroBas atrecrtaums.

4. O6bem aucumnnuHbl (Moayns) u BUAblI y4ebHon paboTbl

Ob6Lwas TpyA0EMKOCTb AUCLMMNUHBI (MOAYIs1) COCTaBNSAET 3 3a4ETHbIX eANHULL.

Buapbl yuebHol paboTbl Bcero 4acos CemecTtp
5
Akan. Akap.
Obwas TpyaoeMKOCTb AUCLUNIIUHDI 108 108
KonmakmHasi paboma, B T.4. aygUTOPHbIE 3aHATUS: 77,35 77,35
Jlekumu 45 45

8 MoM yucrie 8 hopmMe rnpakmu4eckol nod20mosKuU

MpakTnyeckune saHaTusa (MN3) - -

CemuHapel (C) - -

JlabopatopHble pabothl (JIB) 30 30
8 mMoM yucrie 8 (hopMe rnpakmu4eckol nod20mosKu

KoHcynbTaumm TekyLimne 2,25 2,25
Buabl aTTectauumm (3a4eT,5k3aMeH) 0,1 0,1
CamocmosimenbHasi paboma: 30,65 30,65
MpopaboTka maTepuanoB MO KOHCMNEKTY NEKUU, opOopMITIEHNE OTYETOB MO 10.65 10.65
nabopartopHbiM paboTam ' '
MpopaboTka maTtepuanos No y4ebHbIM M3OaHUAM, NOArOTOBKA K KOMMOKBM- 10 10

YMY, K TECTUPOBaAHUNIKO




MoprotoBka k cobeceaoBaHUIO, K BbIMOMHEHMUIO KENC-3a4aHuWI

10

10

y4eOHbIX 3aHATUMN

5 CopepxxaHue AucuMnnuHbl (MoAayns), CTPYKTYpUupoBaHHOe no temam (paspge-
nam) ¢ ykasaHuwem OTBeAEHHOro Ha HMX Konu4yecTBa akafeMU4eCcKuMX 4YacoB U BUAOB

5.1 CopgepxaHue pas3fenoB AUCUUNUHbLI (Moayns)

HanmeHoBa-
Hue
pasgena
OUCLUUNIIUHB

CopepxaHue pasgena

Tpynoem-
KOCTb
pasgena,
yacol

OcHoBHble
MaKpOHYTpU-
€HTbl B NuTa-
HUK

MepeyeHb OCHOBHbIX OMONOrMYecknx obObEKTOB, haKTOpPbl U TEXHOMOrM4eckme
npoLeccbl NPOM3BOACTBA MULLEBbLIX NPOAYKTOB, OCHOBAHHbLIX HA 3aKOHOMEPHO-
CTAX MaTemaTU4eckmx, PU3NYECKMX, XUMUYECKUX U BUONOrMHYECKMX HayK U UX
B3aUMOCBSI35IX, C TOYKW 3PEHUSI XUMUM MULLN.

Bopa B nuweBbix npogyktax. CTpykTypa, dousmMyeckne, XMMUYECKNE CBOWCTBA.
dopmbl CBSI3M BNaru B NULLEBLIX NPOAYyKTax.

BenkoBble BewecTBa. OOLWMe NpeacTaBneHNss 0 XMMUYECKOW U MPOCTPAHCTBEH-
HoW cTpyKkType 6enkoB. OCHOBHbIE (hyHKLMOHAmNbHLIE cBONCTBA 6enkoB. buono-
rmyeckue cpyHkuumn 6enkos. Ponb 6enkoB B NMTaHMM YenoBeka. KayecTtBo Gen-
KOB. Benku pactuUTenbHOro M >XMBOTHOFO MPOUCXOXAEHWS. Benku >XMBOTHOrO
npowucxoxaeHus. lNpesBpalwieHne 6enkoB B TEXHONOMMYECKUX NpoLieccax.
Yrnesoapl. CT1pykTypa, PU3NKO-XMUNYeckne " PYHKLMOHANbHO-
TexHonornyeckne cBonctaa. [peBpalleHne nog AeNCTBUEM MULLEBAPUTENbHBbIX
depMeHTOB, B npouecce OMONOrMYeckoro OKUCIEHUS U NPU XPaHEHUN N npu
nepepaboTke. OCHOBHble DYHKLMOHamNbHbIE CBOWCTBA Nonncaxapuaos: obecne-
YeHWe KayecTBa M TEKCTypbl, TBEPAOCTb, XPYNKOCTb, MMOTHOCTb, 3arycTeBaHuve.
YrneBoabl — kak hn3MONorMyeckn Heooxooumble CTPYKTypoobpasytowme uHrpe-
OVEHTbI MWLM,

Junnabl. CTpykTypa, (PU3MKO-XMMUYECKNE N (PYHKLIMOHAaNbHO-TEXHONOMMYeCcKne
CBOWCTBA XMPOB XMBOTHOIO NMPOUCXOXAEHUS U rMapobuoHTOB . MNnwesasn LeH-
HOCTb Macen u xupos. NpeBpalyeHre NMNMAOB Npy NPOU3BOACTBE, XPAHEHUN U
nepesapvBaHu1 B opraHvame nog gencrasvem gepmeHToB. MeTtoapbl BbligeneHns
M3 CbipbS U MNULEBbIX NPOAYKTOB PaCTUTENbHOIMO MNPOUCXOXAEHUNA. AHanu3
CBOWICTB CbIpbsi ¥ nonydabpukaTos, Bnusowmne Ha apdEKTUBHOCTb TEXHOMOMM-
4YeCcKOoro npouecca U Ka4ecTBO rOTOBOW NPOAYKUMM C TOYKU 3PEHUSA XUMUN MULLK.
HopmaTtuBHas OOKyMeHTauusi pernameHTupyoLlas TpeboBaHus kK Ka4eCTBEHHO-
MYy COCTaBy NPOAYKTOB MUTaHWUSI.

40,2

OcHoBHble
MUKPOHYTpPU-
€HTbl B NuTa-
HUK

MWKpPOHYTPUEHTBI: 3HAYEHME B OpraHn3auunv NponsBOACTBA MPOAYKTOB MUTaHUS
KMBOTHOTO MPOUCXOXAEHUS; BIUSIHAE HA Ka4yecTBO M 6e30MacHOCTb Cbipbsi U
roTOBOW MPOOYKLUNN.

Muweskble kncnotbl. CocTaB U OCOGEHHOCTUM XMMUYECKOTO CTPOEHUS MULLEBbLIX
kncnot. ObLas xapakTepucTuka KUCNoT NULEBLIX 06bekToB. MNulesble Kncno-
Tbl M WX BIUSHME HA KA4yeCcTBO NPOAYKTOB. Perynsatopbl KUCMOTHOCTW nuLie-
BbIX cucteM. ueBble kMCNoTel B nutaHui. MeToabl onpefeneHus KUCnoT B
NULLEBLIX NPOAYKTaX.

ButamuHbl. O6Liasa xapakTepucTuka, XxMMudeckas npupoaa, guanonormyeckoe
3HayeHue, cyToyHas NOTPeBHOCTb N MCTOYHUKN BUTAMWHOB. [MNo- 1 runepsuTa-
MWHO3bl. AHTUBMUTaMUHbI .BnnsHne pasnuyHbix cnocoboB U PEXMMOB TEXHOMO-
rmyeckon obpaboTkm 1 xpaHeHus Ha cTabunbHOCTb BUTamMnHOB. Cnocobbl BUTa-
MWHM3aLMN NULLEBLIX NPOAYKTOB. MeToAabl onpeaeneHns BUTaMUHOB B Cbipbe U
NULLEBLIX NPOAYKTaX.

MuHepanbHble BellecTBa. MUKPO- M MakpoaneMeHTbl B MULLEBbIX NPOAYKTaX.
Ponb MUHepanbHbIX KOMMNOHEHTOB B (OYHKLIMOHMPOBAHNM UMMYHHOW CUCTEMbI, B
6enkoBOM ¥ YrneBoAHOM, BOOHO-COMEBOM W ApYruX Baax obMeHa, B COCTOSAHUN
LleHTpanbHOW HEepBHOW U CepAeYHO-COCYAMCTON cucteM. BnuaHue texHonoru-
Yeckon 06paboTkn Ha MWUHEparnbHbIA COCTaB MULLEBbLIX MPOAYKTOB. BrnwusHue
MUHepanbHbIX BELECTB Ha YCTOMYMBOCTb MULLIEBLIX CUCTEM MPU NPON3BOACTBE
nuLweBbIX NPOAYKTOB. MeToAbl onpeaeneHns MMHepanbHbIX BELLECTB.
deHonbHbIe BewecTBa. Knaccudumkaums. CogepxaHme B NULLEBBLIX NMPOAYyKTaXx.
CgowicTBa heHomMbHbIX coeanHeHni. [ybunbHble BelecTBa, UX XapakTepucTu-
ka n corctBa. PepmeHTbl. OOWwMe cBoncTBa hepMeHToB. depmMeHTaTMBHasA
knHeTuka. Knaccudwukaumss n HomeHknaTypa depMeHToB. [uagponuTnyeckue
depmeHTbl. DepMeHTbl, UX UCNONb30BaHNE B MULLEBbLIX TexHonorusax. MNpume-
HeHue (bepmMeHTOB B NULLEBLIX TEXHONOrMAX. PepMeHTaTMBHbIE METOAbl aHanu-
32 MULLEBbLIX MPOOYKTOB.

46,95




Bopga B nuuwesbix npogyktax. CTpykTypa, duandeckume, XMmmuyeckue CBOWNCTBA.
PopMbl CBA3M BNaru B NULLEBbLIX NPOAYKTaX.
BenkoBble BelecTBa. O6LWmMe NpeacTaBneHns 0 XMMUYECKOW M NPOCTPaHCTBEHHON
cTpykType 6enkoB. OCHOBHble (hyHKLMOHanNbHbIE cBOMCTBa 6enkoB. Bruonoruyeckme 16
dyHKkunn G6enkos. Ponb GenkoB B nuTaHuM 4Yenoseka. KavectBo GenkoB. Benku
pacTUTENBHOIO Y XMBOTHOIO MPOUCXOXAEHWS. Benku XMBOTHOMO MPOUCXOXOEHMS.
MpeBpalueHne 6enkoB B TEXHOMOTMYECKMX NpoLeccax.
Yrnesodbl. CTpyKTypa, MU3NKO-XMMUYECKNe N YHKLMOHANbHO-TEXHOMOrMYecKkme
csoucTBa. [NpeBpalleHne noa AeNcTBMEM NULLEBApUTENbHBIX PEPMEHTOB, B NPO-
Lecce 61ONOrMYeckoro OKUCNEHNa 1 Npu XpaHeHun 1 npu nepepaboTtke. OCHOBHbIE
yHKLMOHaNbHbIE CBOWCTBA MonvcaxapugoB: obecneyeHne KavyecTBa U TEKCTYpb,

TexHonornyeckun KOHTPOJIb Ka4vecTBa U ©e3onacHocTH CblpbA U roToBOM npo-
AyKumn. AHanns cBOMCTB Buonormyeckmx 06beKToB, Chipbsi 1 nonydabpukaTos,
BIINAROWNX Ha SCbeeKTMBHOCTb TEXHOJI0rM4yeCckKoro npouecca n Ka4ecrtBo roTto-
BOW NPOAYKLUMMN.
3 OcHoBbl  pa- | MNpuMeHeHne 3HaHU B 06NacTM MaTeMaTUYecKnX, (MU3NHECKMX, XUMUYECKUX U 9,8
LMOHanbHOro | OMOMOTrMYECKMX Hayk W UX B3aWMOCBS3eN ANsl UCCNEefoBaHUs U KOPPEKTUPOBKM
nUTaHus M | CBOMCTB GMONOrMHECKMX OBBLEKTOB U MPOAYKTOB MWUTaHUs B CUCTEME paumo-
TeXHOJ'IOFI/IIZ HarnbHOro NMUTaHMA U TEXHOMNOINN npon3eBoacTea.
MCTOpVIﬂ Haykm O nuuie 1 paunoHalribHOM MUTaHUN. [MTaHne kak cocTaBHasd
npousesoacTea
YacCTb npouecca CbOpMVIpOBaHMFl 340pOoBOIro 06pa3a XWN3HWU, KOoHUenuna 3opo-
BOro nutanus. ctouHukn n popmbl nuwn. HatypanbHble, KOMOMHUPOBAHHLIE U
NCKYCCTBEHHblEe NpPOAYKThI. OCHOBHble nuuieBapuTernbHble npouecchl. CxeMbl
NpoLEeccoB MepeBapuBaHNs MakpoHyTpueHToB. MeTtabonuam MakpoHyTpueH-
TOB. I'IpaBosble N 3TUYECKME aKTbl, pernamMeHTupyrouine coctas n cBOWCTBA MK-
LWeBbIX NPoAyKToB. KpuTepuu nNuLEBON LIEHHOCTM M 6e30MacHOCTM MULLEBbIX
NPoAyKTOB .ACnekTbl CO34aHnsa NPOAYKTOB AETCKOro, npodunakrnyeckoro, ne-
yebHoro u cneynanbHOro Ha3Ha4yeHus. |_|p0}J,YKTbI nnTaHn4a anga anmmeHTapHon
KOppekunn HapyleHHOro romeocTtasa: beHKLI,I/IOHaJ'IbeIe WMHIpeaneHTbl N npo-
LOYKTbl. COBpeMeHHbIe I'IpO6J'IeMbI 1N OCHOBbI palMoOHallbHOro NUTaHUA. KOHLI,eI'I-
LUnA CGaJ‘IaHCVIpOBaHHOFO, beHKLI,VIOHaJ'IbHOFO N afeKkBaTHONoO NUTaHUA. PaLI,VIOH
COBpeMeHHOro 4enoeeka, pekoMmeHayemble HOPMbI n0Tpe6neva nuLLeBBLIX Be-
LeCTB 1 3Hepruu. KOHLI,eFILI,I/Iﬂ 340p0OBOro NnUTaHUA.
4 Skornorus Okpyxatowas cpefa kak OCHOBHON UCTOYHUK 3arps3HEHUs MPOAYKTOB MUTaHUA 8,7
nawn (TOKCVNHbIe 3NeMeHTbl, pagnoakTuBHOE 3arpAa3HeHune, 3arpda3HeHne BellectBa-
MU, NnpuMeHdaeMbiIMK B Npon3BoaCTBE UCXOOHOIo Cblpbﬂ). BnusHne Ha kayecTBO
1 6esonacHocTb CblpbA U rotoBon npoaykuun, Bunonornyecknx 06'beKTOB, B CO-
OTBEeTCTBUUN C TpeGOBaHVIﬂMVI HOpMaTVIBHO-TeXHVILIeCKOVI AOKYMeHTauunu.
KoHcynsmauuu mekyujue 2,25
3auyem 01
5.2 Pazpensl aucumnnuHel (Moayns) U BUAbl 3aHATUNA
Jlekuun, vac | M3 (unun CPO, vac
Ne | HaummeHoBaHue pasgena gucum- C) JIP,
n/n NAWHBLI ’ yac
yac
1. | OCHOBHblE MaKpPOHYTPUEHTbI B
POHYTP 16 - 13 11,2
nUTaHnn
2. | OCHOBHbIE MUWKPOHYTPUEHTbI B
POHYTP 20 - 13 13,95
nUTaHNn
3. | OCHOBbI paunoHanNbLHOro NUTaHMsA 4 3 28
N TEXHONOIMMM NPOU3BOACTBA '
4. | Qkonorns NULm - 2,7
KoHcynbmauyuu mekyujue 2,25
3auem 0,1
5.2.1 Ilekunn
HavmeHo- Tpyno-
Ne BaHWe pas- o Py,
TemaTtuka JNTEKUMOHHbIX 3aHATUN E€MKOCTb,
n/n aena guc-
yac
LIMNJTNHbI
OCHOBHble I'Iepequb OCHOBHbIX GMOMNOrMYEcKnX O6'beKTOB, (*)aKTOpr N TeXHOJ1orn4eckme npo-
MaKpOHyT- Lieccbl npom3BoacTBa NULLEBbIX NPOAYKTOB, OCHOBAHHbIX HA 3aKOHOMEPHOCTAX Ma-
pVIeHTbI B TemMmaTu4ecKux, CbVI3VI‘—|eCKVIX, XUMUYECKUX U OMONOrn4eckmnx HayK U nx B3anMoCBA-
nMTaHum 34X, C TOYKN 3pEHUA XUMUn NnLLn.




TBEPAOCTb, XPYMNKOCTb, MIIOTHOCTb, 3arycTeBaHue. Yrnesodbl — Kak duanonornye-
CKMN HeobxoanmMble CTPYKTYypoobpasyoLne NHrpeaneHTbl MUK,

JTiunngel. CTpykTypa, GU3NKO-XMMUYECKne U  (yHKLMOHaNbHO-TEXHOMNOrMYecKme
CBOWCTBA XW1POB XMBOTHOIO MPONCXOXAEHNS N TMAPOBMOHTOB . lMNnLeBas LieHHOCTb
macen u xupos. [NpeBpalleHne NMnMaos Npu NPOM3BOACTBE, XPAHEHWUU U NepeBa-
puBaHWM B opraHvMame nof AencTeuem depmeHToB. MeToabl BblAeneHns n3 colpbs
1 MULLEBBLIX MPOAYKTOB PaCTUTENBHOIO NPOUCXOXAEHNS. AHanNn3 CBOWCTB Chbipbs Y
nonycabpukaToB, BAUsOWME Ha IPPEKTUBHOCTL TEXHOMOMMYECKOrO npoLecca u
Ka4eCcTBO roTOBOM MPOAYKLMN C TOYKM 3PEHUS XUMUN NMULLN.

HopmaTuBHas OoKyMeHTauus pernameHTupylowas TpeboBaHns K Ka4eCTBEHHOMY
COCTaBy NPOAYKTOB NUTAHMS.

OcHoBHble

MUKPOHYT-

PUEHTbl B
nuTaHun

MWKpPOHYTPUEHTbI: 3Ha4YeHVWe B OpraHusauuy Npou3BOACTBA MPOAYKTOB MUTaHUS
XKVMBOTHOTO MPOVCXOXAEHUS; BMUSIHME HA KayecTBO U 6e30MacHOCTb Cbipbs U rOTO-
BOW NpOoAyKUMK.

Muweskle kncnoTel. CocTaB 1 0COBEHHOCTU XMMUYECKOTO CTPOEHUS MULLEBBLIX KNC-
not. ObLasa xapakTepucTuka KUCIOT NULLEBbIX 00bEKTOB. MNuLeBble KUCIOTbI U UX
BMMSHME Ha Ka4yeCcTBO MPOAYKTOB. Perynatopbl KUCMNOTHOCTU MULLEBLIX CUCTEM.
MuweBble kncnoTel B nMTaHun. MeToabl onpefaeneHns KACMOT B NULLEBBLIX NPOAYK-
Tax.

ButamuHbl. O6wias xapaKTepucTuka, Xummuyeckas npupoaa, uanonornyeckoe
3HayeHue, CyTo4YHasa NOTPEOHOCTb U UCTOYHUKM BUTAaMUHOB. ['Mno- 1 runepeMTamu-
HO3bl. AHTMBUTaMWHbI .BnnsHne pasnuyHbix cnocoboB U PEXMMOB TEXHOMNOrM4e-
ckoi 06paboTkn 1 XpaHeHusa Ha cTabunbHOCTb BUTaMMHOB. Crnocobbl BUTaMnHU3a-
UMM nuLieBbiX NpoaykTtoB. MeToabl onpegeneHns BUTaMUHOB B Cbipbe W NULLEBbLIX
NpoAyKTax.

MuHepanbHble BewecTBa. MUKpO- 1 MakpoaneMeHThbl B NULLEBbLIX NpoaykTax. Ponb
MUHepanbHbIX KOMMNOHEHTOB B (PYHKLMOHUPOBAHUM UMMYHHOW CUCTEMBI, B Gernko-
BOM W YINIEBOAHOM, BOAHO-COMEBOM M ApYrUxX Bugax obMeHa, B COCTOAHWU LEH-
TpanbHON HEepBHOW W CepAevHO-COCYAUCTON cucTeM. BnvaHue TexHonornyeckom
06paboTkM Ha MMHepanbHbIA COCTaB NULLEBbLIX NPOAYKTOB. BrniMsHue muHepanbHbIX
BELLECTB Ha YyCTOMYMBOCTb MULLEBbLIX CUCTEM MPU NPOM3BOACTBE MULLEBLIX NPOAYK-
ToB. MeToabl onpeaeneHns MMHepanbHbIX BELLECTB.

deHonbHble BellectBa. Knaccudpmkauusa. CogepxaHve B NUWEBLIX MNPOAYKTaX.
CsowicTBa (heHOoNbHbIX coeanHeHuin. [lybunbHble BewecTBa, UX XxapakTepuctmka v
cBoncTBa. PepmeHTbl. ObLme cBoncTBa hepMeHToB. PepmeHTaTUBHASA KMHETUKA.
Knaccudukauma u HoMeHknatypa depMeHToB. [uaponuTnyeckne gepMeHThl.
®epMeHThI, X UCNOMb30BaHUE B NULLEBLIX TEXHOMNOrMsAX. NpuMeHeHne bepmeHToB
B MULLEBbIX TEXHOMNOMUAX. PepMeHTaTMBHbIE METOAbl aHanmsa MuLLEeBbIX NPOAYK-
TOB.

TexHonorm4yeckMin KoHTpornb KadectBa M 6e30MacHOCTU Cbipbsi U FTOTOBOW MPOAYK-
unn. AHanus cBorcTB Buomnormyeckux o6bLEKTOB, Cbipbs U NonydabpukaTos, BNUs-
IOWMX Ha 3PEKTUBHOCTL TEXHONOMMYECKOro npouecca 1 ka4ecTBo rotToBOM Npo-
OYKLUUN.
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OcHoBblI
paumo-
HanbHOro
nuTaLma wu
TEXHOMNOMMMN
npovsBoa-
cTBa

MpumeHeHne 3HaHWIn B 06nacTM MaTemaTuyeckux, (OU3NYECKUX, XUMUYECKUX W
6VoNorMyeckMx Hayk U ux B3aMMOCBSA3EN ANs WCCNEAOBaHUS U KOPPEKTUPOBKM
CBOWCTB GUONOrMYECKMX OBGBEKTOB U NPOAYKTOB NUTaHUS B CUCTEME paLlMOHanbHO-
ro NUTaHUs U TEXHOMNOIIA NPOU3BOACTBA.

WcTopusi Hayku o nuLle 1 paumoHanbHOM nuTaHuu. MNuTaHue kak cocTaBHasi YacTb
npouecca (hopMUPOBaHMS 300POBOro 06pasa XU3HW, KOHLENUMS 300POBOro nuta-
HUSA. ICTOYHMKM 1 cpopmbl num. HaTyparnbHble, KOMGUHUPOBAHHbLIE U UCKYCCTBEH-
Hble npoaykTbl. OCHOBHblE MULLEeBapuTenbHblE NpoLecckl. Cxembl NpoLeccoB ne-
peBapuBaHNs MakpoHyTpueHToB. MeTabonuam MakpoHyTpueHToB. [paBoBble K
3TUYecKue akTbl, pernaMeHTUpyloLMe COCTaB M CBOWCTBA MULLEBbIX NPOAYKTOB.
Kputepum nuileBoi LeHHOCTU U 6e30MacHOCTU MULLEBbLIX NMPOAYKTOB .ACNeKTbl COo-
30aHusi NPOAYKTOB [ETCKOro, MpodunakTMyeckoro, nevyebHOro u cneumanbHOro
Ha3HaueHus. TMpoaykTbl NUTaHWUS ANS anUMEHTapHON KOPPEKUUM HapyLUEHHOro
romeoctasa: yHKLMOHArbHbIE UHIPeaUeHTbl U NpoaykTl. CoBpeMeHHble npobne-
Mbl U OCHOBbI paLMOHanbHOro NUTaHus. KoHuenuus cbanaHcupoBaHHOTO, PyHKLM-
OHasbHOro M afeKBaTHOro NUTaHNs. PaLuyoH COBPEMEHHOIO YenoBeka, peKoMeHay-
emble HOpMbl MOTPebneHus NuLLEeBbIX BELLEeCTB M aHeprun. KoHuenums 3nopoBoro
nmMTaHus.

Akonorus
MALLLA

Okpyxatowas cpefa Kak OCHOBHOW WCTOYMHWK 3arpsi3HeHWsi MPOAYKTOB MUTaHUs
(TOKCMYHbIE 3NeMeHTbI, padMOaKTUBHOE 3arpsi3HeHUe, 3arpsi3HeHUe BELLEeCTBamu,
NpUMeHsIEMbIMU B MPOU3BOACTBE UCXOAHOMO Chipbsi). BninsiHne Ha kavectBo u 6e3-
OMacHOCTb Cblpbsi M FOTOBOW MPOAYKUMKW, BMonornyeckmx ob6beKToB, B COOTBET-
CTBUM C TpeboBaHNAMU HOPMATUBHO-TEXHUYECKOW JOKYMEHTaLMW.

5.2 lNpakTnyeckne 3aHATUA
He rnpedycmMompeH




5.2.3 JTabopaTopHbIN NPaKTUKYM

Ne HaumeHoBaHue pa3gena H TpyooeMKocTb,
anmeHoBaHue nabopaTopHbIX padoT
n/n OUCLMNITUHBI yac
OcCHoBHble MakpoHyTpueH- | OnpeageneHne OpraHoNenTUYECKUX U XMMUYECKUX MO-
Tbl B MUTaAHUN KasaTernen Boapl
BbloeneHne n konuyecTBeHHoe onpeneneHne Gernko-
BbIX (OpaKLMIA U3 Cbipbs PACTUTENBHOTO M XUBOTHOTO-
1 NPOVICXOXAEHMS. 13
' OnpepnerneHune yrneBoAoOB B Cbipbe M FOTOBbIX MPOAYK-
Tax.
OnpepeneHne  U3MKO-XUMUYECKUX  XapaKTEPUCTUK
nunuaHon dpakuun Cbipbst PacTUTENBHOMO M XMUBOT-
HOro MPOUCXOXAEHWNS
OcHoBHblE MUKPOHYTpUEH- | OnpeaeneHme ackopOUHOBOW KUCHOTbI B Cbipbe U FO-
Tbl B MUTAHUN TOBbIX NPOAYKTax
2. KonuyectBeHHOe onpegeneHve MuHeparbHbIX U Ay- 13
OMIbHbBIX BELECTB B PaCTUTENTbHOM CbIpbe
OueHka gencTenst epMeHTHbIX NpenapaTos.
OcHoBbl  pauunoHanbHoro | OueHka NULLEBON LIEHHOCTU MPOLYKTOB MUTAHUSA XU-
MATaHUS W TEXHOJIOTUIA | BOTHOMO M PacTUTENbHOIO MPOUCXOXOEHUS C UCMOSb-
npousBoacTBa 30BaHNEM COBPEMEHHbIX MHM(OPMALMOHHbIX U Tene-
3 KOMMYHUKaLMOHHbIX TEXHOSOIMN. 3
PacueT aHepreTM4eckom LEHHOCTU MULLEBLIX MPOAYK-
TOB PACTUTENLHOIO U XMBOTHOIO MPOUCXOXOEHNS
Qkonorusi NLLM OnpeneneHne HUTPATOB N HUTPUTOB B MULLEBOM Cbl-
pbe M rOTOBOW MPOAYKUMW PacTUTENBHOMO M XXUBOTHO-
4 ro NPOUCXOXAEHUS 1
OnpepeneHne KonmMyecTBa KOHCEPBAHTOB B FOTOBOM
NPOAYKUMN U NCXOLHOM CbIpb€ PaCTUTENBHOMO U XU-
BOTHOIO MPOUCXOXAEHUS
5.2.4 CamoctosiTensHas paboTa obyyarowmxesa (CPO)
Ne HaumeHoBaHue pas- Bug CPO TpynoemkocTb,
n/n aena gucLmnIivHbl yac
OCHOBHblE MaKpOHYT- OdopmneHne otyé€ta no nabopaTtopHon paboTte
PUEHTLI B MUTAHUK MpopaboTka MmaTepmanoB No KOHCMNEKTY NEeKUnn, y4eod-
HbIM nocobusim
1. M3ydyeHne matepmnanos, U3NOXEHHbIX B NeKUuK, No 11,2
y4yebHMKam, NoAroToBka K peLleHnto Kec-3aaaym
MoaroToBKa K KOMMOKBMYMY U TECTUPOBAHWUIO MO OCHOB-
HbIM pasgenam
OCHOBHbIE MUKPOHYT- OdopmneHne oT4éTa no nabopatopHoi paboTe
PUEHTbI B MUTaHUK MpopaboTka MaTepmanoB NO KOHCMNEKTY NeKLMn, y4eb-
HbIM nocobunsam
2. M3yueHne maTepmnanos, U3MOXEHHbIX B NEKLMM, No 13,95
y4ebHVKam, MOAroTOBKA K PELUEHUIO KENC-3a0a4m
MoaroTtoBka K KONITOKBUYMY M TECTUPOBAHUIO MO OCHOB-
HbIM pasgenam
OcHoBbI  pauunoHarb- OdopmneHne otyé€ta no nabopaTtopHon paboTte
HOro nutaHust u Tex- | [MpopaboTka maTtepmarnoB NO KOHCMEKTY NEeKUni, y4eod-
HOMOMMN  MpPOU3BOA- HbIM nocobusim
3. cTBa M3ydyeHne matepmanos, U3NOXKEHHbIX B NeKUuKn, No 2,8
y4yebHMKam, NoAroToBka K peLleHnto Kelc-3aaaym
lMoaroToBKa K KOMMOKBMYMY U TECTUPOBAHUIO MO OCHOB-
HbIM pasgenam
3Konormsa nuLm OdopmneHne otyé€ta no nabopaTtopHon paboTte
4 lMpopaboTka maTepranosB No KOHCNEKTY Nekunn, y4ed- 27

HbIM NocoousaMm
V3yyeHne maTepmnanoB, U3NMOXEHHbIX B NEKLMM, No




yyebHMKaM, NoAroToBKa K peLleHnto Keic-3aaayn
MoAroToBKa K KOSNIOKBUYMY U TECTUPOBAHMIO MO OCHOB-
HbIM pasgenam

6 YuyebGHO-meTOANYECKOE U UH(pOpMaLMOHHOEe obecneyeHne AUCLUNIIUHBLI (MO-

Ayns)
6.1 OcHOoBHasa nuTepartypa

AHTMMoBa, J1. B. Xumusa nuwm : yyebHuk / J1. B. AHtunosa, H. N. [lyH4yeHko. — 3-e
nag., crep. — Cankr-lNeTepbypr : Jlaub, 2020. — 856 c. — ISBN 978-5-8114-5351-1. —
TekcT: 9nekTpoHHbI //  JlaHb : 9nNeKkTpoHHO-6ubnuoTteuHas cuctema. — URL:
https://e.lanbook.com/book/139249

Xumua nuwm : yyebHoe nocobue / coctasutenu J1. . HepoBHbIx, T. A. YCTioXaHUHOBA.
— Mankon : MITY, 2018. — 166 c.— TeKkcT: 3MNEeKTPOHHbIN // JlaHb : SNEeKTPOHHO-
oubnmnorteyHas cuctema. — URL: https://e.lanbook.com/book/204887

MuweBasa xummnsa (xumms nuwm) : y4ebHoe nocobue / N. 3. bpaxHas, C. 0. [lydpoBuH,
B. ®. MNetpoB [u ap.]. — MypmaHck : MI'TY, 2018. — 98 c. — ISBN 978-5-86185-959-2. —
TekcT: OneKkTpoHHbI // JlaHb : SONEeKTPOHHO-bubnmnoteuHaa cuctema. —  URL:
https://e.lanbook.com/book/142658

6.2 lononHuTenbHasa nutepaTtypa

KoHnowwHa, C. H. Xumusa nuwm. JTabopaTopHbin npaktukyM : y4ebHoe nocobue / C. H.
KoHowwuHa, M. B. BopoHkoBa, H. B. EpmakoBa. — Open : OpenlAY, 2024. — 114 c. — TekcrT :
ANEKTPOHHbIN // JlaHb : SNEKTPOHHO-OMBNMoTeYHas cucrema. — URL:
https://e.lanbook.com/book/402473

AbimoBa, HO. W. MNuwesasa xumusa : yyebHoe nocobue / KO. W. [bimoBa. — Kemeposo :
KemlY, 2020. — 75 c. — ISBN 978-5-8353-2658-7. — TeKCT : aneKTPOHHbIN // J1aHb : anek-
TPOHHO-BMbNnoTeyHas cucrema. — URL: https://e.lanbook.com/book/162575

Poeos, N. A. Xnmusa nuwmn. [NMpuHUmMnbl opMUMpPOBaHUA KavecTBa MSCOMPOAYKTOB
[TekcT] : yyuebHuk ans ctya. By3oB (rpud YMO) / U. A. Poros, A. . XKapuHos, M. . BoskuH. -
CI16. : PAIMT, 2008. - 340 c.

AHmunoea J1.B. MeTogpbl nccnegoBaHmnst Maca U MSICHbIX NMPOAYKTOB [TeKCT] @ y4ebHuK
Ansa ctyq. By3oB, 00y4. no cneu. "TexHonorms msica n MAcHbIX npogyktos" (rpud MO) / Jog-
Muna BacunbeBHa AHTuNoBa, MpuHa AHaTtonbeBHa notoBa, U. A. Poros. - M. : Konoc, 2004.
-571c.

6.3 MNepeyeHb y4ebHO-MeTOANYECKOro obecnevyeHUss AN camocToATeNnbLHON pa-
60TbI OGyyaroLwmxca

MeToguyeckme ykasaHua AOns BbINOSIHEHUS nabopaTopHbix paboT. Metoawnudeckue
yKa3aHus ns camocToATeNbHOM paboThbl CTYAEHTOB.

OxepenbeBa O. H. Xumua nuwm [TekcT] : meTogmyeckme ykasaHna Kk nabopaTopHbiM
paboTam gns cTyaeHToB, obyvatowmxca no HanpasneHuto 15.03.02 TexHonornyeckme ma-
LWWHbI 1 06opyaoBaHMe, O4HOM, OYHO-3a04HOM N 3a04HOK hopm obyyeHus / O. H. Oxepenb-
eBa; BI'YUT, Kadbegpa 6uoxmmmnmn n 6uotexHonoruun. - BopoHex, 2021. - 88 c. - SnekTpoH.
pecypc.

6.4 MNMepevyeHb pecypcoB MHGPOPMALUNOHHO-TENIEKOMMYHUKaLUMOHHON ceTu «WUH-
TEepPHeT», HeoOXoAUMbBIX AN OCBOGHUA AUCLUNIUHBI (MoAayns)

HaunmeHoBaHune pecypca cetn « IHTepHeT» OneKTPOHHbIN agpec pecypca
HayyuHas anekmpoHHas 6ubnuomeka https://www.elibrary.ru/defaultx.asp
ObpasosamenbHas nnamgopma «Hopatim» https://urait.ru/

OEC «JlaHb» https://e.lanbook.com/
AUBC «Mezaallpo» https://biblos.vsuet.ru/MegaPro/Web
Calim MuHucmepcmea HayKu u 8bicuie20o obpasosa- | http://minobrnauki.gow.ru



https://e.lanbook.com/book/139249
https://e.lanbook.com/book/204887
https://e.lanbook.com/book/142658
https://e.lanbook.com/book/402473
https://e.lanbook.com/book/162575
https://urait.ru/
https://e.lanbook.com/
https://biblos.vsuet.ru/MegaPro/Web

HUss P®

AnekmpoHHasi uHghopmMayUuOHHO-0bpa3osameribHasi http://education.vsuet.ru
cpeda ®F6O0Y BO «BI'YUT

6.5 MNepeyeHb MHPOPMALMOHHBLIX TEXHOSIOMUNA, UCNOJb3YyeMbIX NPU OCYyLLEeCTB-
neHun obpasoBaTenibLHOro npouecca no AucuuniuHe (Moaynio), BKIOYas nepeyeHb
nporpamMmmHoro o6ecne4yeHmMsa 1 UH(POPMaLMOHHbIX CNPABOYHbIX CUCTEM

Mpn M3yvyeHUn OMcuUMNAMHBbI UCNONb3yeTcs NporpaMmmHoe obecneyeHne, COBpPEMEH-
Hble npod)eccnoHanbHble 6a3bl AaHHbIX U MHPOPMALNOHHbIE CnpaBoYHble cuctembl: ANOC
yHMBEpcUTETA, B TOM Yncne Ha 6ase nporpammHon nnatgopmbl «Cpeaa anekTpoHHOro oby-
YyeHnsa 3KL».

Mpn ocBoeHUM AUCLUNIUHBI UCNONbL3YeTCA JINLEH3UOHHOE U OTKpbITOEe Mnpo-
rpamMmHoe obecneyeHue

MporpamMmmbl JInueH3un, peKBM3NTLI NOATBEPXKAAOLLErO [OKYMEHTA
Adobe Reader Xl (6ecnnatHoe M0O)
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribution.html
AnbTt ObpasoBaHue JInueHaumsa Ne AAA.0217.00
€ 21.12.2017 r. no «beccpoyHo»
Microsoft Windows 8 Microsoft Open License
Microsoft Windows 8.1 Microsoft Windows Professional 8 Russian Upgrade Academic OPEN 1 License

No Level#61280574 o1 06.12.2012 .
https://lwww.microsoft.com/ru-ru/licensing/licensing-programs/open-license

Microsoft Office Profession- Microsoft Open License
al Plus 2010 Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 License No
Level #48516271 ot 17.05.2011 r. https://www.microsoft.com/ru-
ru/licensing/licensing-programs/open-license

Microsoft Open License
Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 License No
Level #61181017 ot 20.11.2012 r. https://www.microsoft.com/ru-
ru/licensing/licensing-programs/open-license

Microsoft Office 2007 Microsoft Open License
Standart Microsoft Office 2007 Russian Academic OPEN No Level #44822753 ot
17.11.2008https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-
license
Libre Office 6.1 Jnuensusa Ne AAA.0217.00

€ 21.12.2017 r. no «beccpoyHo» (BkrtoyeH B yCTaHOBOYHbIN NakeT onepaLMoH-
How cuctembl AnbT ObpasoBaHue 8.2)

CnpagoyYyHoO-rpasosbkie cucmemMsl

Mporpammbl JNnueH3un, pekBM3NTLI NoATBEpPXKAAIOLEro AOKYMEHTa
CrpaBoyHble npa- [orosop o coTpyaHuyecTse ¢ “UIHOopMCBA3b-YyepHO3eMbe”, PernoHansHanbHbIA UH-
BOBas cuctTema dopMaLMOHHLIN LLEHTP OBLLIEPOCCUNCKON CETU pacnpoCTpaHeHNa NpaBoBon MHdOpMa-
«KoHcynbTaHT unm KoHcynbTtaHT lNMntoc
Mnioc» Ne 8-99/RD ot 12.02.1999 .

7 MaTtepuanbHoO-TeXHMYECKOe obecnevyeHne AUCUUNNUHLI (Moayns)

B yuyebHOM npouecce 3agenctBoBaHbl: [lepeHocHoe MynbTuMeannHoe obopynoBaHme
Hoytbyk ASUS, mynbtnumeguiHbin npoektop ACER, akpaH. Microsoft Windows Professional
8 RussianUpgrade Academic OPEN 1 License No Level #61280574 ot 06.12.2012 .


http://eopen.microsoft.com/
http://eopen.microsoft.com/
http://eopen.microsoft.com/
http://eopen.microsoft.com/

http://eopen.microsoft.com Microsoft Office 2010 Russian Academic OPEN 1 License No
Level #47881748 o1 24.12.2010 r. http://eopen.microsoft.com,

JleKunoHHble ayanTopun, OCHaLLEeHHbIE MYNbTUMEANNHON TEXHUKOW:

YyebHas aygutopua gnst npoBedeHus y4yebHbix 3aHaTum Ne 403: HoyTbyk ASUS,
MynbTUMeannHbIn, npoektop ACER, arpaH Microsoft Windows Professional 8 RussianUp-
grade Academic OPEN 1 License No Level #61280574 ot 06.12.2012 .
http://eopen.microsoft.com Microsoft Office 2010 Russian Academic OPEN 1 License No
Level #47881748 o1 24.12.2010 r. http://eopen.microsoft.com

YuebHaga aygutopusa ona nposeaeHust y4ebHbix 3aHATun Ne 432:

Komnnektbl mebenun gns yv4ebHoro npouecca — 8 wt. XuMuyeckas nocyga u peaktu-
Bbl; TepmocTaT ¢ anekTpooborpeBomM 1 BOASIHOM pybaLlLKOW, 3NeKTPpOHHbIE BeChl, 6aHa Boas-
Hasa UT 4329E Hoytbyk ASUS, mynbtnmeaninHein, npoektop ACER, akpaH.

UunTanbHble 3anbl 6ubnuoTtekun: KomnbtoTepbl CO cBOBOAHLIM AOCTYNOM B ceTb VIHTEp-
HeT N QNEKTPOHHbIMU BUBIMOTEYHBIMWN N MHPOPMALMOHHO CNPABOYHBIMW CUCTEMAMM.

MomelieHe ana camocTodaTensHon paboTbl aygutopusa Ne 416 ocHalleHHast KOMIMb-
toTepamun: Core i3-5403.06, C2DE4600. Microsoft Windows Professional 7 Russian Upgrade
Aca-demic OPEN 1 License No Level#478817480T 24.12.2010r. http://eopen.microsoft.com
Microsoft Office Professional Plus 2007 Russian Academic OPEN No Level #44822753
0T117.11.2008

8 OueHo4Hble MaTepuanbl AN NPOMEXYTOYHOW aTTecTauum obyvarowmxcs no
AucumnnunHe

OueHou4Hble MmaTepuanbl (OM) ang aucumnnvHbl (MOAYNA) BKAOYaOT B cebs:

- NnepevyeHb KOMMETEHUUIN C yKa3aHeM MHAMKATOPOB AOCTUXKEHUA KOMNeTeHUnn, aTta-
noB X hopMMPOBaHKS B NpoLECcce OCBOEHMS obpasoBaTernbHOW NPorpaMmme;

- OnuMcaHue LWKan oueHnBaHus;

- TUNOBbIE KOHTPOSbHbIE 3aaHUS UM UHble MaTepuarnbl, HeO6XoANMbIE ANS OLEHKM
3HaHUW, YMEHWUW, HABbLIKOB;

- MeTogu4ecKkne matepuansl, onpeaensiowme npouenypbl OLEHUBAHUA 3HaHUN, YMe-
HUIN, HaBbIKOB M (MNK) ONbITa 4EeATENBbHOCTN.

OM npepgcTtaBnsoTCA OTAENbHLIM KOMMNEKTOM W BXOAAT B COCTaB pabo4en npo-
rpamMmbl AUCUMNNNHLI (MoAayns).

OueHouyHble MaTepuanbl opmupytotca B cootBeTcTBum ¢ 1 BIYUT «lMonoxeHne o6
OLEHOYHbIX MaTepuanax».



OLEHOYHbLIE MATEPUAIIbI
AnA NPOMEXYTOYHOU ATTECTALIUU

no gucuunnmHe

XumMus num




1 MepeyeHb KOMNETEHUMN C yKazaHMeM 3TanoB ux ¢popmmpoBaHus

KOI{ HaI/IMeHOBaHI/Ie KOMIIE- KOL[ 1 HAUMCHOBAHUC MHAUKATOPA JOCTUIKCHUA KOM-
H/H KOMIIC- TECHLOHUN IICTCHIIUHN
TECHIUU
OnkK-1 CnocobeH uayyatb, aHanmsu- | WO1onk1 - CnocobeH nsyyaTb U aHanusmposaTtb 6uono-

poBaTb, MCMosb30BaTb GMoIo-
rmyeckne oOGbEKTbI M MpoLec-
Cbl, OCHOBbIBasICb Ha 3aKoHax

N 3aKOHOMEPHOCTSIX MaTema-
TUYECKUX, PUINYECKMX, XUMU-
YeCKMX M BUonormyecknx Hayk
N NX B3aNMOCBSA3SIX

rmyeckme O0BLEKTbI U npouecchbl, OCHOBbIBAACb Ha 3aKO-
HaX M 3aKOHOMEPHOCTAX MaTemMaTU4ecknx, U3nYecKkmx,
XUMUYECKUX 1 BUONOrNYecKmx HayK 1 X B3aUMOCBA3AX.

MO2onk: — Wcnonbsyetr ©Guonorudeckne o6bekTbl U
NpoLEecChl, OCHOBbIBAsICb Ha 3aKOHax W 3aKOHOMEpPHO-
CTSX

MaTemMaTuyecknx, pusnyecknx, XuMmmyeckux n éuonoru-
YECKMX HayK 1 UX B3aUMOCBA3AX.

Kon n nanmeHnoBanue HHAWKATOpa JOCTHKCHUA

KOMIICTCHIIUH

PesynbTarel 00yueHus (TIoKa3aTesd OIICHUBAHUS)

MO1onk1 - CnocobeH nsyyatb M aHanuampoBaTb B1O-
nornyeckne obbeKTbl M MPOLECChbl, OCHOBLIBAsSICb Ha
3aKOHaX WU 3aKOHOMEPHOCTSX MaTemaTuyeckmx, duau-
YECKUX, XUMUYECKUX N BUONOrMYecKMX Hayk n ux B3a-

MMOCBA3AX.

3HaeT: nepeyeHb OCHOBHbIX Buonornyeckux oob-
€KTOB, (DaKTOpbl M TEXHOMOrMYeckne MnpOLECChI
Npou3BOACTBA MULLEBbLIX MPOAYKTOB, OCHOBAHHbIX
Ha 3aKOHOMEPHOCTSAX MaTemMaTU4eckux, uanye-
CKUX, XUMUYECKNX N BMONOTNYECKMX HAYK U UX
B3aUMOCBSA3SIX.

YMmeeT: aHanManpoBaTb CBOMCTBA BMOMOrN4YeCcKnx
061beKToB, Cbipbs U nonydabpukatos, BNusioLLmne
Ha 3P EKTMBHOCTb TEXHONOMMYECKOro npouecca 1
Ka4yeCTBO rOTOBOW MPOAYKLMW.

BnapeeTt: meTogamu nccrnegoBaHus CBOUCTB OMo-
NOrn4ecknx 06 bEKTOB, MCXOLHOTO ChiPbsi U FTOTOBOM
NPOAYKLUMN OCHOBHbIX MULLIEBBLIX MaKpO- U MUKPO-
HYTPUEHTOB, OCHOBaMW paLMOHarIbHOIO MUTaHUS U
TEXHOMOrMI NPON3BOACTBA M UX B3ANMOCBSA3SIX.

MO2onk1 — Wcnonbayetr Guonornyeckue oO6bLEKTbI U
NpoLEecChl, OCHOBLIBasICb Ha 3aKOHaX M 3aKOHOMEPHO-
CTAX MaTemMaTU4ecKuX, PU3NYECKUX, XUMUYECKUX W

Bronornyeckunx HayK 1 nX B3anMMOCBA3AX.

3HaeT: pauuoHarnbHble NyTW peLleHnst opraHusaLmm
npou3BoAcTBa AnA obecrieyeHnsl BbICOKOTO Kaue-
cTBa GMOMOrMYecknx 06 bEKTOB, FOTOBOM NPOAYKLMA
OCHOBbIBasACb Ha 3aKoOHaX W 3aKOHOMEPHOCTAX Ma-
TEMaTUYECKUX, (DU3NYECKMNX, XUMUYECKUX U BUoo-
TMYECKMX HayK 1 MX B3aMMOCBA3AX

YMeeT: NpMMEHsITb 3HaHusa B obractu maTematu-
YecKmX, PU3NYECKMX, XUMUYECKMX N BMONOrNYeCKmX
HayK U UX B3aMMOCBSI3sIX OJ1s1 UCCNeaoBaHus U KOp-
PEKTMPOBKM CBOWCTB OMOMOrMyecknx O6bEKTOB U
NPOAYKTOB NUTaHUS.

Bnageet: MeTogamm  KOPPEKTMPOBKW KayecTBa
Buronormyecknx o6bEeKTOB, FOTOBOW MPOAYKLUMU, OC-
HOBbIBASsICb Ha 3aKOHaX WM 3aKOHOMEPHOCTSIX MmaTte-
MaTUYECKMX, (DUINYECKNX, XUMUYECKUX U Buonoru-
YEeCKMX Hayk 1 UX B3aMMOCBSA3sIX, B COOTBETCTBUU C
TpeboBaHNAMM  HOPMATUBHO-TEXHUYECKOW  [OKY-
MeHTaLuun.

2 MacnopT OUueHOYHbIX MaTepuanoB NO AUCUUNIINHE

Ne Pasgensl anc- | UHaekc kox- OueHo4YHbIe cpeacTBa TexHonorusa/npouenypa oLeHmBa-
n/n LMNNUHbBI Tponupye- HaumeHoBa- NeNe 3aga- HKMS (cnocob KOHTpOns)
MOW KOMMe- Hue HUN
TeHuumn (Mnu
ee yacTn)
OcHOBHbIE Tect 1-40 KoMnbloTepHoe TeCcTMpoBaHue
1 MaKpOHYTpu- OrK-1 MpoueHTHas wkana. 0-100 %;
€HTbl B nuTa- 0-59,99% - Hey[OBNETBOPUTENBHO;




HUK 60-74,99% - yooBnNeTBOPUTESLHO;
75- 84,99% -X0OpoLLO;
85-100% - oTnn4HO.
CobecepoBa-
Hue (Bonpocsl lMpoBepka npenogasatenem
Ons KOnno- 41-55 OTMmeTKa B cucteme
KBUY- «3a4YTEHO — HEe 3a4YTEHO»
Ma/3aveTa)
CobecepnoBa- KomnbloTepHoe TecTupoBaHue
Hue (3agaHuns MpoueHTHasa wkana. 0-100 %;
ans nabopa- 56-65 0-59,99% - HeyQOBNETBOPUTENLHO;
TopHon pabo- 60-74,99% - yooBneTBOPUTESLHO;
Thl) 75- 84,99% -xopoLuo;
85-100% - oTnIM4HO.
Kenc-3apaHve 66-75 lMpoBepka npenogasaTenemM
OTmeTka B cucteme
«3a4YTEHO — HE 3a4YTEHO»
OcCHOBHbIE Tect 1-40 KoMnbloTepHoe TeCcTMpoBaHue
MUKPOHYTPU- MpoueHTHaa wkana. 0-100 %;
€HTbl B nuTa- 0-59,99% - HeyQOBNETBOPUTENBHO;
HUN 60-74,99% - yOooBfeTBOPUTESBHO;
75- 84,99% -xopoLuo;
85-100% - oTnIMYHO.
Cobecepnosa-
Hue (Bonpochkl lMpoBepka npenogaBatenem
4115 KOosino- 41-55 OTmeTKa B cucteme
onK-1 KBUY- «3a4yTeHO — He 3a4TeHO»
Ma/3adeTa)
Cobecepnosa- KomnbloTepHoe TecTupoBaHue
Hue (3agaHuns MpoueHTHasa wkana. 0-100 %;
ans nabopa- 56-65 0-59,99% - HeyQOBNETBOPUTENBHO;
TopHON pabo- 60-74,99% - yOooBIeTBOPUTESBHO;
Thl) 75- 84,99% -X0pOLLO;
85-100% - oTnn4HO.
Kenc-3agaHue 66-75 lMpoBepka npenogasatenem
OTmeTKka B cucteme
«3a4YTEHO — HEe 3a4YTEHO»
OcHoBbI pauu- Tect 1-40 KoMnbloTepHoe TeCcTMpoBaHue
OHarnbHoro MpoueHTHas wkana. 0-100 %;
nMTaHusa 7] 0-59,99% - HeyOOBNETBOPUTENLHO;
TexHonorum 60-74,99% - yooBneTBOPUTESLHO;
npon3esoacTBa 75- 84,99% -xopoLuo;
85-100% - oTnI4HO.
Cobecenosa-
Hue (Bonpocsl lMpoBepka npenogasatenem
018 KOnno- 41-55 OTmeTKa B cucteme
onK-1 KBUY- «3a4YTEHO — HEe 3a4YTEHO»
Ma/3aveTa)
CobecepnoBa- KomnbloTepHoe TecTupoBaHue
Hue (3agaHus MpoueHTHaa wkana. 0-100 %;
ons nabopa- 56-65 0-59,99% - HeyoOBNETBOPUTENBHO;
TopHon pabo- 60-74,99% - yooBneTBOPUTESLHO;
Thl) 75- 84,99% -xopoLuo;
85-100% - oTnIM4HO.
Kenc-3apaHve 66-75 lMpoBepka npenogasaTenemM
OTmeTka B cucteme
«3a4TEeHO — He 3a4TEHO»
Jkonorns  nu- Tect 1-40 KoMnbloTepHoe TeCcTMpOBaHMe
wm MpoueHTHasa wkana. 0-100 %;
OrK-1 0-59,99% - HeyQOBNETBOPUTENBHO;

60-74,99% - yOooBeTBOPUTENBHO;
75- 84,99% -XOpOLLO;




85-100% - oTnI4HO.
Cobecenosa-
Hue (BOMNpoCHI lMpoBepka npenogasaTenem
Onsa Konno- 41-55 OTMmeTKa B cucteme
KBUY- «3a4YTEHO — HE 3a4YTEHO»
Ma/3aveTa)
CobecepnoBa- KomnbloTepHoe TecTupoBaHue
Hue (3agaHus MpoueHTHaa wkana. 0-100 %;
ans nabopa- 56-65 0-59,99% - HeyQOBNETBOPUTENBHO;
TopHon pabo- 60-74,99% - yooBneTBOPUTESLHO;
Thl) 75- 84,99% -xopoLuo;
85-100% - oTnIM4HO.
Kenc-3apaHve 66-75 lMpoBepka npenogasaTenemM
OTmeTka B cucteme
«3a4TEeHO — He 3a4TEHO»

3 OueHoYHbIe MaTepuanbl AN NPOMEXYTOYHOWN aTTecTauum.

TunoBble KOHTPOSibHbIE 3aAaHUA WU UHbIE MaTepuanbl, Heobxoaumbie Ans
OLIeHKM 3HaHWW, YMEHUWN, HaBbIKOB U (UNK) onbiTa AEATENbHOCTU, XapaKTepusyrLwwmx
atanbl (OpMUPOBaAHUA KOMMETEHUMN B TMpouecce OCBOEHUs1 obpasoBaTenbHOW
nporpamMmmbil

[Ona oueHkn 3HaHWWA, YMEHWW, HaBbIKOB CTYAEHTOB MO AMCUUMNMNHE NPUMEHSeTCS
GanbHO-penTMHroBasa cucteMa oueHkn cOpMUPOBAHHOCTU KOMNETEHLNA CTYAEHTA.

BanbHO-penTuHroBas cnucteMa OLEHKM OCYLLECTBNAETCA B TeYEeHUe BCEero cemectpa
npyv NpPoOBEeAEHUN ayOUTOPHbIX 3aHATUN U KOHTPOSS camocToaTenbHon paboTel. [lokasate-
namn OM aBnsAlTCA: Tekywmn onpoc B Buae cobecenoBaHnsa Ha nabopaTtopHbix paboTax,
TEeCTOBble 3ajaHNUS U CaMOCTOATENbHO (OoMallHee 3agaHune, pedepaT). OueHKM BbicTaBns-
I0TCA B COOTBETCTBUM C rpacPrKOM KOHTPOMS TEKYLLEN ycreBaeMoCTu CTYAeHTOB B aBTOMa-
TU3NpoBaHHyto cuctemy 6a3 gaHHbIx (ACYB[) «PenTuUHr CTyaeHTOBY.

O6yuyatowmncsa, Habpaswmin B cemectpe 6onee 60 % OT MakcMmaribHO BO3MOXHOW
6anbHO-PENTMHIOBOW OLIEHKM paboThbl B CEMECTpe MnoryyaeT 3a4eT aBTOMaTUYECKN.

CtyneHT, HabpaBLumi 3a Tekylyto paboTy B cemecTpe meHee 60 %, T.K. He BbINOSTHUI
BCIO paboTy B cemecTpe no 06bekTUBHLIM NpuynHam (6onesHb, ouumanbHoe ocBoboxae-
HWe 1 T.M.) gonyckaeTcsa A0 3a4eTa, o4HaKo eMy AOMOMHUTENbHO 3a4atoTCs BONPOCHl Ha Co-
GecenoBaHMmM No pasgenam, BBIHOCMMbIM Ha 3a4erT.

ATtTecTtaumsa obyyatowerocsa no AUCUMNIMHE NPOBOAUTCA B (pOpMe TeCTUpOBaHUA U
npegycmaTpmBaeT BO3MOXHOCTb nocrieaytoulero cobecenoBaHusa (3adeta). 3ayeT npoBo-
ANTCS B BUAe TECTOBOro 3alaHns.

Kaxkabii BapuaHT Tecta BKNoYaeT 15 KOHTPOMbHbIX 3a4aHUN, N3 HUX:

- 5 KOHTPOSIbHBIX 3alaHNN HAa NPOBEPKY 3HAHUN;

- 5 KOHTPOJSIbHbIX 3aaHUN Ha NPOBEPKY YMEHUN;

- 5 KOHTPOSIbHBIX 3ajaHN HAa NPOBEPKY HaBbIKOB;

B cnyyae HeyaooBneTBOpUTENbHOW caadvn 3adveTa CTyAEeHTY npefocTaBnseTcs npasBo
NOBTOPHOW cAayn B CPOK, YCTAHOBIEHHbIN ANS NUKBUOALMU akageMU4eCKon 3a40/MKEHHOCTH
no mtoram cOOTBETCTBYyHLEN ceccun. [pyn NOBTOPHOM caadve 3ayeTa KONMYecTBO HabpaH-
HbIX CTYAEHTOM 6annoB Ha NpeaplayLlemM 3a4eTe He yUMTbiBaeTCs.

3.1 Tecmni (mecmoesbie 3adaHusi)
3.1.1 Wuepp u HaumeHo8aHuUe KoMemeHyuu
OlNK-1 CnocobeH n3yyaTb, aHanNM3npoBaTb, UCNOMb30BaTh Guonornyeckne obbEKTbl U NPOLLECCHI, OC-
HOBLIBAsICb HA 3aKOHAX M 3aKOHOMEPHOCTSIX MaTeMaTUYEeCKuX, PUINYECKMX, XMMUYECKUX N BNONOrMYECKUX HayK
N UX B3aMMOCBSA3AX
Ne 3apa- TecToBOE 3afjaHue C BapnaHTaMy OTBETOB M NPaBUIIbHbIMU OTBETAMM
HUS
1. VICTOYHMKaMM rpynnbl 3TUX BUTAMUHOB SBMSILOTCS: pXXaHon xneb, 6060Bble, OBCsHasA kpyna, Msc-
Hble NPOAYKTHI:




1) BuTamuHbl B
2) BuTamuH A
3) BuTamuH C
4) ButamvH E

OnTManbHbIM COOTHOLLEHNEM GEeNKOB, XXMPOB U YrieBOAOB B paLMOHax B3pOCHOro Tpygocro-
COBHOro HaceneHus, 3aHATOro NPENMYLLIECTBEHHO YMCTBEHHbBIM TPYAOM, SABMSETCS:

1)1:1:4

2)1:08:5

3)1:1.1:438

4) 1:1:6

dPepMeHT CritoHbl, OTBEYAOLLMIA 3a HavarbHbIN 3Tan rmaponusa Kpaxmana, OTHOCUTCS K rpynne:
1) nunas

2) amunas

3) docaras

4) rekcokunHas

MepBbIM 3TANOM pacnaga XXvWpoB B OpraHM3me SABrsieTCsi NpOoLEecc:
1)rmopupoBaHus

2)rupponusa

3) rmgpoTaumm

4)okncrnenus

OcHoBOWM MHOIMX KOPEPMEHTOB SIBMAOTCS:
1)BUTaMUHbI

2) nentuapl

3) yrnesogbl

4) nunngpl

OcHoBHON (hyHKUMe BenkoB B OpraHn3me ABnsieTcs:
1) cTpyKTypHas

2) ropmoHarnbHas

3)aHepreTuyeckasi

4)3anacHas

YyacTok Mornekynbl depMeHTa, OTBETCTBEHHbIN U 3a NPUCOEAVHEHNE BELLECTBa, NogBeprawLe-
rocsi epMeHTaTMBHOMY OEVCTBUIO, U 3a OCYLLECTBIEHNe (DepMEHTATMBHOIO Katanusa HasblBa-
eTcs:

1) KaTanNUTUYECKUM LEHTPOM

2) aKTUBHbIM LLeHTPOM

3) cybGCeTpaTHBIM LLEHTPOM

4) annocTepuYECKNM LLEHTPOM

B n3oanekTpuyeckon Touke 6enox:

1) MMeeT HaMMeHbLIYI0 PaCTBOPUMOCTDb
3) aBnsieTCA KaTUOHOM

4) aBnseTcs aHNOHOM

5) geHaTypupoBaH

HasoBuTe OCHOBHbIE NULLIEBLIE BELLECTBA.

1) 6enku, nonesHble MUKPOINEMEHTDI, XNOKOCTb, BUTAMUHbI;
2) 6enku, XuUphbl, yrneeBoabl;

3) nonesHble MUKPOINEMEHTbI, XUOKOCTb, BUTAMUHbI;

4) BUTaMVHbI, NONE3HbIE MUKPOINEMEHThI.

10.

KakoBa ponb knetyatku B opraHmame?

1) pacTBOpeHue B BOAE U MOSTHOE YCBOEHMUE;

2) ctumMynupoBaHuWe NepucTanbTUKU KULLEYHUKA;

3) cosaaHme ycrnoBuin Ans noaaBneHus pas3BuTUS NonesHbIX BakTepui;
4) pacTBOpeHu1e B BOAE.

11.

Kakoe nuTaHne HasbiBaeTcs cbanaHCcMpoBaHHbLIM?

1) pacnpeenéHHoe No BpEMEHW CYTOK, KarnopUAHOCTU 1 KONTMYECTBY MULLIK;

2) KOTOpOe Ha3Ha4yaeTcs B Ie4ebHbIX Lensix npu KOHKpeTHOM 3aboneBaHuy;

3) coctaBneHHoe ¢ yY4€TOM (hu3nonornyecknx NoTpebHocTen opraHnsma, Bo3pacra, nona,
Beca, COCTOSIHVUA 300POBbS;

4) HanpaBneHHOe Ha fneYeHne gemumMTa BUTAMUHOB.

12.

HasoBnTe OCHOBHYIO (DYHKLUUIO YrNEeBOOOB.

1) cosgaHume BUONOrMYECKM BaXKHbIX COEOUHEHUI;
2) obecnevyeHne opraHuamMa aHepruemu;

3) BocnonHeHne geduunta BUTAMUHOB;




4) ynydweHue KucnopogHoro obmeHa.

13.

Ha nesaTenbHOCTb Kaknx CUCTEM BRMSieT MarHui?
1) HepBHas, MblLLEYHas;

2) cepaeyHas, HepBHasi, MbllIeYHas;

3) MblleYHas, cepaeydHasi;

4) ceppeyHasi, HepBHas.

14.

He sBnseTcs ans yenoBeka NCTOYHMKOM FTOKO3bl MPY NepeBapuBaHMm MULLK:
1) kpaxman

2) yenntono3sa

3) caxaposa

4) naktosa

15.

B nepvoa mexay onutenbHbIMU NpUeMamu MuLLM akTUBUPYETCS B NEPBYIO ovepeab:
1) rmukonus

2) rnoKoreHes

3) pacnag rnukoreHa

4) cuHTe3a rmvkoreHa

16.

Bce npocTbie 6enku cocToAT TONbKO U3:
1) amuHoKkucnoT

2) MOHOCaxapuaoB

3) HyKNeoTnaoB

4) >XMPHBIX KACNOT

17.

M3 nepeyvmcneHHbIX HUKe COCTOSIHUI BbiOepute Te, MPU KOTOPbIX UMEET MECTO MOMOXKUTENBbHbIN
a30TUCTbIN BanaHc:

1) cTtapeHwue, ronogaHne

2) B3pOChbI YENOBEK NPY HOPMansHOM NUTaHUN

3) anuTensHoe, Tsxenoe 3abonesaHve

4) nepuop pocTa, BbI3OOPOBIIEHUE

18.

Benkun xapakrepuayloTcs:

1) amcoTepHbIMM CBOMNCTBaAMMU

2) oTCyTCTBMEM CMELUPUYHON MONEKYNAPHON KOHUrypaumm
3) coxpaHeHneM CTPYKTYpbl MOMEKyN Npu HarpeBaHum

4) HeCnoCcoBHOCTBLI0 KPUCTANN30BaTHCS

19.

Mcnonb3oBaHne opraHn3MOM >XMPOB B kKa4eCTBE PE3EPBHOI0 3HEPreTMYecKoro matepuana npo-
NCXOOUT BOCHOBHOM MpH ...

1) KpaTKOBPEMEHHbIX (PU3NYECKMX Harpy3kax.

2) anutenbHbIX hU3NYECKUX Harpy3Kax.

3) HenNpoaOIMKUTENBHOM FrONOAAHNN.

4) runognHammnm.

20.

Benku, koTopble MOryT HENTPanNU3oBaTb UMM MHAKTUBMPOBaTbL MUKPOOPraHU3MbIl, MPOHMKAaOLWNE B
KpoBb 1N nuMdy, CBA3bIBasiCb C aHTUreHHbIMWU KOMMOHEHTaMW, Ha3bIBalOTCS:

1) wvMMyHOreHamm

2) TOKCMHaMu

3) aHTubnotmkamu

4) aHTUTEnamu

21.

OCHOBHbIM (hepMeHTOM, cofepXalleMcsi B COKe MOKeNyA04YHON Xenesbl U OCYLLeCTBSOLWMM
TMAPONN3 CIIOXXHO3UPHON CBA3M B TpUrNMLepuaax, ABnseTcs:

1) amwunasa

2) ypeasa

3) nwunasa

4) kaTanasa

22.

OcTeomansauuy NpeaoTepaLlaeT BUTaAMUH:
1) A
2)Aa
3)E
4)K

23.

BeluecTtBO perynupytollee AeaTeNbHOCTb LWWTOBUAHON XXene3bl B OpraHn3Me YeroBeka 3To...
1) cpoccpop

2) Kanbuum

3) xnop

4) nop

24.

[eHaTypaumsi GenkoB Yallie BCEro NPOUCXOAUT NpU TeMnepaType:
1) 30-35°C




2) 50-60 ° C
3)10-20°C
4) 15-20 °C

25.

YkaxuTte nuwieByto obaBky, koTopasi sBNsSeTCS CPpeACTBOM PErynMpoBaHusl KUCIIOTHOCTU
1) opraHn4yeckue KUCnoTbl

2) NMAB

3) MUHeparbHble CoNnm

4) KNenkoBUHa

26.

MoBblLEeHNEe BUONOrMYECKON LIEHHOCTW Genka BO3MOXHO NyTEM:
1) po6aBneHus B peuenTypbl 6eNKoBbIX o6oraTutenen

2) yBenuyeHnst onu yrneBonoB B paLMoHe

3) yBenuuyeHus xupos B 6ritoge

4) yBenuyeHmem Konm4ecTBa 6annacTHbIX BELECTB B NPOAYKTE

27.

Amunonutudeckue oepmeHTbl KaTanuaupyoT pacnag?
1) kpaxmana

2) 6enkos

3) XunpoB

4) yentonos

5) bocchopopraHnyeckmx coeanHeHNN

28.

Pbibun xunp ncnonb3yetcs B 4ETCKOM M OUETUYECKOM NUTaHUW, TaK Kak OH CMOCODCTBYeT:
1) NOBBILLEHNIO XONECTEPUHA B KPOBM

2) NOHWXEHUIo XornecTeprMHa B KPOBU

3) HUKaK He BnusieT Ha XonecTepuH

4) cnocobcTByeT 06pa3oBaHMO XonecTepmnHa

29.

— 3aboneBaHusl, CBsAI3aHHbIE C HE4OCTAaTOYHbIM KONTIMYECTBOM BUTAMUHOB B opra-
HU3MeE.
OTBeT: rNMNOBUTaMUHO3bI

30.

— 3TO KOMMOHEHTbI MULLN, NOTPEBHOCTL B KOTOPLIX B CYTKN U3MEPSIETCS AeCATKaMM
N COTHSIMU rPaMMOB; K HUM OTHOCSITCA Benku, yrnesogbl, nMnuai.
OTBeT: MaKpPO3JIeMeHTbI

31.

— BelllecTBa NPUPOAHOro NPOUCXOXAEHNS, He obnaaatoLme TOKCUYHOCTBIO, HO Cro-
coBHble yXyALaTb unu GrIoKMPoBaTh YCBOEHWE HYTPUEHTOB.
OTBeT: aHTMaNMMeHTapHble hakToOPbl NUTaHUS

32.

— 0OMEH BELLECTB B XMBbIX OpraHM3Max, CoOnpoBOXAaKLUNNCA 0OMEHOM SHEPTK
OTBeT: MeTabonuam

33.

— 3TO pa3HOCTb MEXAY a30TOM 6enka, NOCTYNMBLLMM B OpPraHn3m, 1 a3oToM Mpo-
OYKTOB pacnaga 6erka BolBEAEHHbIM U3 OpraHusmMa.
OTBeT: a30TUCTbIN 6anaHc

34.

[ns co3peBaHns cbipa HeobxoanMbI:
1) Mono4YHoKuUcrnble 6aKkTepun)

2) 6auunnel

3) NpoNMOHOBOKUCHIbIE BakTepum
4) ncesgomoHagpl

5) CbIYYXHbIN PepMeHT

6) nepokcmaasa

7) MacnsaHokucnble 6akTepum

35.

B cocTtaB cpean3eMHOMOPCKON ANEeTbl BXOOAT
1) onuBkoBOE Macno;

2) 6onbLIOe KONMMYECTBO KPacHOro Msica;

3) TomaThbl;

4) cnMBOYHOE Macno;

5) pbiba

36.

OCHOBHbIMU pa3gpaxnTensamm Xenyao4HbIX Xernes siBnsTCs:

1) nnwa

2) ycnoBHbIe CUTHarbl, paHee coYeTaBLUMECSH C ee NnpueMamm
3) Boga

4) dmsnyeckasa Harpyska

5)nepeoxnaxaeHue.

37.

MNuuwa asnsetcs:

1) KyNbTYPHbLIM CUMBOJIOM;

2) UCTOYHMKOM MO3HaHUS;

3) ytTunutapHbIM UCTOYHMUKOM MIIaCTUYECKUX U IHEPreTUYEeCKUX BELLeCTB;




4) CMbICIIOM CYLLIECTBOBAHWUS rocyaapcTB.

38. B poToBOWM NOMOCTN NPOUCXOOMT:

1) opraHonenTu4eckas oLueHKa NuLm

2) uamenb4yeHne NULLU

3) YaCTUYHbINA TMOPOIIN3 XKUPOB

4) YyaCcTN4YHbIV TMapPonn3 6enkos

5) amynbrupoBaHue X1pos

6) CMHTEe3 xonecTepuHa

7) YaCcTUYHbIN FMAPONK3 Kpaxmana

39. M3 xnmpopacTBOpUMbIX BUTAMUHOB B MOJIOKE MPUCYTCTBYIOT
1) pwbocpnasuH

2) naHTOTeHoBas KUcnoTta

3) peTuHon

4) Tokochepon

40. 1) TuTpyemyto KUCITOTHOCTb MOSIOKa onpeaensitoT
2) AKTVBHYIO KUCITOTHOCTb MOfoOKa onpeaensitoT
A) MNoTeHUnoMeTpHUYECKNM METOLOM

B) TutpnmeTpmnyeckum MeToaom
OtBeT:1-5,2-A

KpuTepum u Wwkanbl OLEHKM:

MpoueHTHasa wkana 0-100 %; oTMeTka B cUCTEME
«Hey[oBNeTBOPUTENbHO, YAOBNETBOPUTENTbBHO, XOPOLLO, OTIINYHO»
0-59,99% - HeyQOBNETBOPUTENLHO;

60-74,99% - yooBneTBOPUTENLHO;

75- 84,99% -xopoLuo;

85-100% - oTnn4HoO.

3.2 CobecegoBaHue (Bonpochl ANA KONMSIOKBMyMa/3a4yeTa)

3.2.1 lWughp u HaumeHoBaHUEe KOMemeHyuu
OlNK-1 CnocobeH n3yyaTb, aHanNU3npoBaTb, UCMOMb30BaTb Bronornyeckne o6bLEKTbl U NPOLIECCHI, OC-
HOBbIBAsiCb Ha 3aKOHaX M 3aKOHOMEPHOCTSX MaTeMaTU4eckux, PU3NYECKUX, XMMUYECKUX 1 BUONOrMYecKnX Hayk
N NX B3aMMOCBSA35X
Ne TekcT BONpoca

3agaHugd

41. MuTaHue, Kak cocTaBHasa YacTb NpoLecca popMmnpoBaHus 300pOBOro obpasa KU3HU.
OTBeT: KynbTypa nutaHunsi — BaxkHewnLwasi COCTaBHas YacTb 0bOLLEN KynbTypbl 340POBOro
n 6e3onacHoro obpasa xusHn obyyaloLUXcs, YTO HaLWMo oTpaxeHne B dheaepanbHbIX
rocyaapcTBeHHbIX obpasoBaTtenbHbIX CTaHAapTax HoBoro nokoneHus (ProC). dopmuposaHue
KynbTypbl 340POBOr0 NUTaHWS AOIMKHO HAYMHATBLCH C CaMbIX NEPBbIX 3TanoB 0by4eHnsi pebeHka
B LUKOJIE M NPOAOIMKaTbCA HAa MPOTSAXKEHUN BCeX NeT 0by4yeHnsi C y4eTOM BO3pacTHOro Noaxoaa.
CwncteMHasa paboTta no oOpMMPOBaHMIO KyrnbTypbl 340POBOrO0 NMUTAHUS BKMOYaeT TpU Hanpas-
NEHWs: paunoHanbHYK OpraHu3aumio NMTaHus B 06pasoBaTeNbHOM YYpEeXOeHUW; BKITHOYEHNE B
y4ebHbIN npouecc obpasoBaTernbHbIX NPorpaMM OPMUPOBaHUS KyNbTypbl 34OPOBOIO NMUTAHUA
N NPOCBETUTENbLCKYID paboTy ¢ obyyaromMucs, x poanutensammn (3akoHHbIMU NpeacTaBuUTens-
MMW), nejaroramMu U cneumanuctamm obpasoBaTenbHbIX yupexaeHUn. TONbKO coyeTaHne Bcex
HanpasneHun paboTbl MOMOXET co3aaTh U B LLKONE, U AOMa Takyl cpefly, B KOTOPON BO3MOXHO
dopMMpoBaHME KyNbTypbl 300POBOro NUTaHUSA U 300pOBOro obpasa XKnsHu.
42. MepeuncnuTe OCHOBHbIE NPUHLINMbLI PALMOHANBHOMO NUTaHKUS.
OTtBeT: PauunoHanbHoe nuTaHWe (OT NaTMHCKOro crnoea rationalis — «pa3ymHbIi») — 3TO -
31MO0MOrM4eckn NOMHOLEHHOe NUTaHue 300POBLIX N0AEN C y4eTOM MX Nona, Bo3pacTta, Xapakre-
pa TpyAa, KnMMaTU4ecKnx ycrnoBui obutaHmns. PaunoHansHoe nutaHue cnocobCcTByeT CoXpaHe-
HWIO 300POBbsi, CONPOTUBMASEMOCTU BpeaHbIM (DaKTOpam OKpYXKaloLen cpenpbl, BbICOKON hurau-

UeCcKoit M YMCTBEHHON paBoTOCMoCcOBHOCTY, akTUBHOMY JonroneTuto. PaunoHansHoe nutanve
crnepyeT paccMaTpvBaTth Kak OOHY M3 MaBHbIX COCTaBHbIX YacTen 340pOoBOro obpasa Xu3Hu, Kak
OOVH 13 (PaKTOPOB MPOASIEHNSI aKTUBHOTO Nepuoaa XusHegesaTenoHocTn. CyTb pauuoHarnbsHOro
NUTaHWA COCTaBMSAT TPU OCHOBHbIX NPUHUMNA:

1) paBHOBecHe Mexay SHEepruen, NocTynawLen C NUWERn, 1 3Heprmen, pacxogyemomnm veroBe-
KOM B MpoLecce Xn3HegesiTenbHOCTY;

2) yooBneTBoOpeHue noTpebHOCTM opraHM3Ma B onpefeneHHoOM KONU4ecTBe, Ka4eCTBEHHOM CO-
CTaBe M COOTHOLLEHUN NULLEBbIX BELLECTB;




3) cobniogeHue pexnma "3aBTpak, obes, yKUH" N CE30HHbIX 0CODEHHOCTEN.

[ns Tpanesbl crnenyeTt BblAENSATb OTAENbHOE BpeMsi U BHMMaHue. YTtobbl nutaHme Gbino non-
HOLIEHHbIM W HacCbIWEHHbIM. 3aBTpak He JOIMKeH OblTb MNNOTHLIM. N HeobsaA3aTenbHO Habpachl-
BaTbCs C yTpa Ha efy, TONbKO NMOTOMY YTO TaK MPUHSATO, 0COBeHHO ecnn HeT annetuTta. OTCyT-
CTBME rorioga c yTpa - BMosfHe ecTecTBeHHoe sisneHue. 06en U YXMH MoryT ObiTb MIOTHLIMMU,
TONbKO yXMHaTb cnenyet 3a 1-3 yaca 0o cHa. Yem nnoTHee YXWH, TEM 3apaHee OH [OIMKeH
ObITb A0 CHa.

lMpaBunbHOE 300pOBOE MUTaHUE — 3TO Takke NpodunakTuka 3abonesaHun. Tomy, KTO BeaeT
340pOBbIV 06pa3 XM3HM N NPaBUMIbHO NMUTAETCS, HE CTPALUHbl HWU NOrOAHbLIE «KaTaKMM3Mbly, HU
6onesHu, HU BUpychl. Takne nioam Bceraa 6oapble, akTMBHbIE, 6onee BbIHOCMMBbLIE U XU3HEpPa-
OOCTHbIE, AOMbLUE XUBYT.

43.

UCTOUHUKM 1 OpMbI NULLK.

OTBerT: [uTaHue - coctaBHas YyacTb oOMeHa BelecTB(NOCTYNIeHNe BeLeCcTB U3 cpeapbl B opra-
H13Mm). NuTaHne YenoBeka - oaMH M3 aKTOPOB BHELUHEW Cpeapbl, CYLEeCTBEHHO BIMSIIOLNA Ha
€ro 340pOBbe W NMPOAOIMKUTENBHOCTb XM3HW. [MuTaHme obecnevmBaeT HOpMarsbHYO XU3Henes-
TENbHOCTb OpraHn3Ma, ero pocT, pasBUTME, NMPUCMOCOONAEMOCTb U aKTUBHYIO AEATENbHOCTb
yenoBseka. Bce 370 ocywlecTBnseTca 3a cyeT nuTaTernbHbIX BELECTB, KOTOpble B OTNM4YME OT
OPYrMX BHELWHMX (paKTOpPOB CTAHOBATCH COOCTBEHHbLIMW 3fIEMEHTaMn OpraHuama, y4yacTBysi B
obMeHe BellecTB U aHeprn.[TpoayKTbl NMUTaHUA, KOTOPbIE UCMOMNb3YET YeroBeK, Ype3BblHaNHO
pa3HoobpasHbl. OCHOBHAasA YacTb NPOAYKTOB NUTaHUA MMeeT Buonorm4eckoe npoucxoxgeHve
(pacTuTenbHble M XMBOTHbIE NMPOAYKTbI) U MEHbLUas YacTb Hebuonormyeckoe (Boga u pacTBo-
PEeHHble B HEeN MuHepanbHble conu). Mockonbky B Buonornyeckmx obbekTax OCHOBHAasA 4acTb
BELLEeCTB HaxoauTcs B Buge 6uononumepos, TO OCHOBHYHO Maccy NuLLM COCTaBNSAT BbICOKOMO-
NeKynspHble KOMNOHEHTbI, @ HE MOHOMEPHbI.

WMccneposaHve coctaBa NULLM NMO3BOMWIIO BbIAENUTE B HEM:

MaKpOHYTPUEHTBI: KINacc rMaBHbIX MULLEBbLIX BELLECTB

MUWKPOHYTPUEHTBI: KITacC MUHOPHbIX MULLEBLIX BELLECTB

Knacc HenuLuieBbIX BeLLECTB

Knacc 6bin BblgeneH mcxoasi n3 6onbLIOro KonmMyecTBa 3TUX KOMMOHEHTOB, NPUCYTCTBYOLLUX B
nvLe 1 ABMSIOLWMXCA OCHOBHBIM UCTOYHWKOM SHEPTUU U CTPYKTYPHBIX KOMMOHEHTOB. Knacc 6bin
BblAeNeH No TOMY NPUHLMMY, YTO 3TU BELLECTBa MOMYyT OKa3blBaTb BblpaXeHHble Bbuonornyeckme
abdeKkTbl Ha pasnuyHble MYHKLMK opraHu3ma, npucyTcTBys B NULLE B MUHWMAarbHbBIX KOHLIEH-
Tpaumsx.

44,

Knaccudmkaumsi 1 oCHOBbI TEXHOMNOMMU (PyHKLMOHANbHBLIX NPOAYKTOB.

OTBeT: K PYHKUMOHANbHbIM NPOAYKTaM OTHOCAT:

HaTtypanbHble NpOAyKTbl NUTaHUS, eCTECTBEHHO cofepKallmne COOTBETCTBYHLINE usmonoru-
Yeckn (pyHKUMOHAmNbHbIE NULLEBbLIE WHIPEOUEHTHI UNN KX TPYNMbl (KUCIIOMOMOYHbIE MPOAYKTbI,
OBeC, A4YMeHb, OTPYOU, CeMeHa NnbHa, CNMPYNWHa, HaTyparnbHbIE COKM U Ap.);

HaTypanbHble NMpoayKTbl, B KOTOPbIX TEXHOMOIMYECKN MOHWKEHO COAEpXaHue UM N3 KoTopbIX
yAaneHbl BpeaHble aHTUNMTaTeNbHble KOMMOHEHThI, KOTOpble 3aTPYAHSAT NposiBieHnsa ousno-
NOrMYEeCKON aKTUBHOCTU MPUCYTCTBYIOLLMX B HUX (DU3MONOIMYECKM (DYHKLMOHANBHbBIX MULLEBbIX
WHrpeaneHToB (MPOAYKTbl C MOHWKEHHbIM COOEpXXaHMeM XNopuaa HaTpusi, caxapa, XXUBOTHbIX
XWUPOB, XONeCcTepuHa, NPOTENHOreHHbIX 61oKaTopoB n ap);

TpaavuMoHHbIE MPOAYKThI, OOMOMHUTENBHO OboralleHHble PyHKLUMOHANbHLIMU UHIpeaNneHTamm
C MOMOLLbI0 PasNUYHbIX TEXHOMOrMYECKNX NPUEMOB (3epHOBbIE, XNebobynoyHble, KOHCEPBUPO-
BaHHble NPOAYKTbI, HANWUTKU U Ap., oboraleHHble BUTaMMHaMm, NUWEBLIMU BONOKHAMU, MUHE-
panbHbiMu BewecTtBamu, NMHXK cemenictBa w-3 1 W-6, npo- 1 npebruoTnyeckMmn npenaparamu,
docomnuaamm, aHTMokcuaaHTamm, U3MoNorMYeckn akTUBHBIMKM NenTuaamMmm u opyrumm cu-
Tonpenapartamu);

[MpupoaHble UMM UCKYCCTBEHHBIE MPOOYKThI, KOTOPbIE B pe3ynbTaTe MCNOb30BaHUss KOMOWHa-
UM BbILLIEYNOMSIHYTLIX CNOCOO0OB NpuobpeTaloT CNoCOOHOCTb MONMOXMUTENBHO BNUSATL HA OLHY
WM HECKOMBbKO (PYHKLIMIA U METaboNUYEeCKNX peakunii opraHmama YenoBeka.

HanpaeneHus pa3paboTkuM (DyHKUMOHANbHbLIX NPOAYKTOB MUTAHWS B OCHOBHOM OOYCMOBIEHbI
COCTOSIHMEM U TEHAEHUUsIMM 3ab0NEBAEMOCTUN HACENEHUs!; HapyLLEHUEM 3KOSNOTMYECKUX YCIIO-
BMIA OKPYXKaloLLEN cpeapl; Hanmunem HebnaronpuaTHbIX hakTopoB coumanbHO-3KOHOMUYECKOTO
XapakTepa; HanM4Ynem CbipbeBOM 6asbl B 3KONornyeckn 6e3onacHbIX pamoHax; Tpaguumsamm nu-
TaHusa Hacenenusa. B Poccum OCHOBHbIM cnocobomM pa3paboTku pyHKLUMOHANbHBIX NPOAYKTOB
nUTaHNa sIBNSIETCS COo3faHne KOMOMHUPOBAHHbLIX NPOAYKTOB C 3afaHHbIMW CBOMCTBAMM MyTeMm
oboralleHnst TpaguLMOHHBIX.

dyHKUMOHanNbHbIE NPOAYKTLI Pa3AensloT No Ha3Ha4YeHUIo Ha cneunann3npoBaHHble, nevebHnble,
neyebHo-npodunakTnyeckme, QyHkuMoHanbHble. OHN OOMMKHBI ObITb 6Ge30onacHbIMKU ANS 300pOo-
Bbs NOTpebuTens; umeTb 3agaHHbI YPOBEHb MULEBOW LIEHHOCTW; MMETb MpuBeKaTenbHbIN




TOBapHbIN BUA, 1 3CTETUYECKOEe 0POPMIIEHME, C YKa3aHNeM crieumarnbHbIX CBEOEHUN O KavyecTBe
NpoAyKTa, HanpaBfieHWM ero UCMOSIb30BaHWS.

K oboraleHHbIM NpoayKTam OTHOCAT:

crneumanmampoBaHHble NPoayKTbl ANsl AeTel, CNOPTCMEHOB, 6EepeMEHHBIX XEHLLUMH, KOPMSILLMX
rpyablo, MOXWUNbIX Aogen, nogen aKkcTpemarnbHbIX npodeccuit: NoABOAHWMKOB, arnblMHUCTOB,
KOCMOHAaBTOB;

neyebHble NpoAayKTbl AN 60NbHbLIX caxapHbiM AnabeToM, OXXUPEHUEM U Ap. U NpodunakTuye-
CKMe NpOAYKTbl Ans noaen, paboTatoLlmx Ha BpeaHbIX NPOM3BOACTBAX, NMPOXMBAKOT B 3KOMOru-
Yeckn HebnaronpuaTHbIX parioHax M MNOABEPXKEHHbIX UMK YxXe CTpajaroLlmx HeKoTopbiMu 3abo-
neBaHuaMM (kenesoaeuUuUNTHBIMU aHEMUSMUN PA3NUYHOM 3TUOMOrMK, aTePOCKNEPO30M 1 Ap.);
dyHKUMOHanNbHbIE MPOAYKTbI ANA 340POBbIX Nogen un rpynn pucka. OHM nNpeaHasHadeHbl Ans
LUMPOKOro Kpyra notpedbutenemn, nMelT BuA, 06bIYHOM NULLIK, KOTOPbIE MOTYT U AOMKHbBI NOTPEe6-
NATLCA PerynspHo B COCTaBe PaLMOHOB NUTAHUS.

45,

®dopmMbl CBA3M BOAbI B MULLEBBLIX NPOAYKTaX.

OTBeT: Boaa - yHuKanbHas X1aKoCTb, CBOMCTBA KOTOPOW PEe3KO OTNNYAOTCA OT CBOUCTB BCEX
N3BECTHbIX BellecTB Ha 3emne. NokasaHo, 4To popMbl U SHEPrvsa CBSI3M BOAbl ABMASIOTCA OOQHON
N3 OCHOBHbIX XapaKTepUCTUK kayecTBa NpoayKTa.

Knaccudwmkauns popM CBA3M BoAbl B MaTepuanax, yuntbiBatowas npupogy obpasoBaHus

CBSI3U N 3HEprno0 B3aumMopencTeus, npeanoxeHa M. A. Pebungepom. Bce dopmbl CBA3M BOAbI
OH pasgenun Ha Tpu rpynnbl: XMMUYeckasl, PU3NKo-xMMmnyeckas, puanko-mexaHmdeckasi. B co-
OTBETCTBMM C 3TOWN KnaccudmkaLmen pasnuyatoT cnegyroline Buabl CBA3aHHOW BOAbI: XMMUYe-
CKN CBsi3aHHad, afgcopOUMOHHO CBfA3aHHas, BoAa Makpo- M MUKPOKanumnsipoB; OCMOTUYECKU
CBsA3aHHas 1 BoAa, cBOBOOHO yAepXMBaemas kapkacom Tena (MMMobunusaumoHHas). [JaHHas
Knaccudgukaums bbina cyLecTBeHHO JoMNOoMNHeHa 1 paclumpeHa E.

[. Ko3akoBbIlM C y4eTOM ponu BoAbl B GUONOrMYeckux n BUoxmmmuyeckmx npoweccax. Takum o6-
pa3oM, Boda B Matepuare unv npoaykre MOXeT HaxoauTbCs B CBOOOOHOM U CBA3aHHOM COCTO-
sHun. CeobogHas Boga Mo CBOMM CBOWMCTBaM NpubnmkaeTcst K obbivyHOM Boae. OHa nerko yaa-
nseTcsa U3 maTepuana unu nNnpogykTa npy BbICYLUMBAHWUMW, OTXXKMMaHWK, NPECCOBaHNW, 3amep3aeT
npu Temnepatype okosnio O °C. XumMuyeckn cBa3aHHasa BoAa UMEET OYEHb MPOYHYH CBS3b U HE
yaanseTcsa npy BbICYLUMBaHUW, OHA BXOAWUT B COCTaB Monekyn. Ee MOXHO yganuTb TOMbKO B
pesynbTate peakuui, CONPOBOXAAILMXCS BblAeNeHneM BoAbl (MenaHoMaMHoobpa3oBaHue,
Kapamenusauus v ap.).

dun3NKO-XMMMYECKUN CBA3aHHAsA BOAA NOAPA3AenseTcs Ha BOAY, CBSA3aHHYH MOHO- U
nonvmMonekynsapHon agcopbuven. BnaxHOCTb Ha ypoBHe MOHOMOMeKynspHon agcopbuun (3-6
%) MeloT NpPoAyKTbl Cy6NMMaLUMOHHON CyLKkn — BbiCTpopacTBopuMbIn kode n ap. CuntaeTcs,
YTO BOAA, CBSI3aHHasi MOHOMONEKYNSAPHOW agcopbuuen, He sBNSEeTCA pacTBOpuUTENneM U He
y4acTBYET B XMMUYECKMX peaKLMsaX, HE 3aMep3aeT npu Temnepartypax, onmskmx Kk abconoTHOMY
Hynto. BnaxxHocTb Ha ypoBHe nonvMmonekynspHoun agcopbuum (6...14 %) xapakrepHa ans
MHOIMX CYXMX NMPOOYKTOB (NULLEBBLIE KOHLEHTpATLI, MyKa, Kpynbl H T. N.). B npogykTax ¢
BMaXXHOCTbIO Ha YPOBHE MONMMOIEKYNSPHON aacopOL M HEBO3MOXEH MUKPOOUONOrMYeckui
POCT, HO MOTYT NPOUCXOANTbL (DEPMEHTATUBHbBIE MPOLLECCHI U peakumMm MenaHoMamMHooOpasoBa-
HMA (NOTEMHEHWE, U3MEHEHUNE 3anaxaH ap.).

OcmoTuyeckasi cBsi3b BoAbl 0bycrioBrneHa TemM, YTO JaBreHne napa Hag pacTBOPOM HIDKE, YeMm
Hag pacTBoputenem (ceobogHom Bogon). OcMoTUYECKN yaepXKnBaeMas Bofa andpdyHanpyeT B
BMOE >KMOKOCTM 4Yepe3 MOoNynpoHuuaemble MemMOpaHbl >XUBbIX KINETOK BCMeACTBME Pa3HOCTM
KOHLEHTpauui BHYTPU 1 BHE KNeTkn. K oCMOTMYECKM CBSI3aHHOW BOAE OTHOCHAT U BoAdy Habyxa-
HUSA, N CTPYKTYPHYIO BOAY, YAEpXKUBaeMyto npu popmmpoBaHumn renen. K dunamko-mexaHmyeckm
CBSI3aHHOW BOJE OTHOCAT BOAY MUKpPO-M MakpokanumnspoB. KanunnspHo cBsizaHHas Boga
yOepXuBaeTCa 3a CYEeT BO3HUKHOBEHUS aacOpPOLMOHHON CBSA3M MOHOMOJIEKYMNSPHOro Cros y
CTEHOK Kanumnmnspa v CHWXEHWs OaBfeHus napa Haj BOrHyTbIM MEHWCKOM B Kanunnsdpe no
CpaBHEHUIO C AaBrneHneM napa Haj Niockon NOBEPXHOCTLI0 CBOBOAHOW BOARI.

HexkoTopble nuLLeBble NPOAYKThI U MaTepuanbl XOPOLIO MOrMOLWaT U3 OKpYyKatoLen cpeabl Unm
BbIOENSAT Napbl BOAbl M NieTy4Me BellecTBa. JTOT NpoLecc HasbiBaeTcsl copbumnen.

46.

Kakvne HanpaBneHus BKIYaloT B cebs rocyqapCTBEHHOE perynmpoBaHue B obractu obecne-
YeHust kKayecTBa 1 6€30NacHOCTM NULLEBbLIX NPOAYKTOB.

OtBeT: 1l.NocypapcTBeHHOe perynupoBaHue B obnactu obecrne4vyeHus KavyectBa uU 6es-
OMacHOCTU NULLEBbLIX NPOAYKTOB BKIKOYaeT criepyrolime HanpaBneHua: TpeboBaHus K Ka-
YeCTBY MULLEBLIX NPOAYKTOB, MaTepunanos u n3genuin, obecnevyeHunto nx 6e3onacHoCcTn, ynakos-
Ke, MapKnpoBke, MNPOM3BOACTBEHHOMY KOHTPOSIIO 3a Ka4yeCTBOM M 6e30MacHOCTbIO MULLEBLIX
NpoayKTOB, MaTepuanoB M U3Lenuin, npoueaypam OLEHKA U NOOTBEPXKOEHUS MX COOTBETCTBUS
TpeboBaHMAM HOPMATUBHbBIX AOKYMEHTOB, METOAMKAM UX UCMbITAHUA U MAEHTUDMKALMK, a Tak-
KE K TEXHWYECKMM [OOKYMEHTaM, CUCTEMaM KayecTBa YCTaHaBMMUBAOTCS COOTBETCTBYHOLLUMMMU
rocy4apCTBEHHbIMU cTaHgapTamu. TpeboBaHUs K MULIEBON LEHHOCTM MULLEBbLIX MPOOYKTOB,




6e30nacHOCTU NULLEBBLIX NMPOAYKTOB, MatepuanoB U uagenun, 6e3onacHocT ycrnoBsum nx pas-
paboTkM, MOCTAaHOBKM Ha MPOM3BOACTBO, N3rOTOBIEHUSA U 06opoTa, 6e30nacHOCTH yCcnyr, okasbl-
BaeMbIX B cpepe pO3HWYHOM TOProBnv NMLEBLIMU NPOAYyKTaMu, MatepuanaMmm n N3genmsamm um
cdepe 06LLECTBEHHOIO NMUTaHWUS, YCTaHABMMBAKTCA CaHWTAPHbIMU MpaBuiaMu U HOpMamu; K
6Ge3onacHOCT B BETEPUHAPHOM OTHOLUEHUU ONpedeNieHHbIX MULLEBBLIX MPOAYKTOB, YCMOBUMA KX
3aroTOBKW, M3rOTOBMNEHMSA U 060poTa — BETEPMHApPHbLIMU NpaBunamMu n Hopmamu. TpeboBaHus K
KadecTBy M 6€30MacHOCTU NULLEBLIX MPOAYKTOB, MaTePUaroB 1 U3aenui, yCTaHOBINEHHbIE FOCY-
0apCTBEHHbIMW CTaHA4apTaMu, CaHUTapHbIMU 1 BETEPUHAPHLIMW NpaBuiaMm U Hopmamu, siBnsi-
loTca obs3aTenbHbIMM ANa rpaxaaH (B TOM 4Yucne uHAvBMAYyanbHbIX nNpeanpuHumartenen) m
IOPUONYECKMX NUL, OCYLLECTBNAKLLMX OEATENbHOCTb MO M3rOTOBMAEHUIO M O0BOPOTY MULLEBBIX
NPOAYKTOB, MaTep1anoB 1 U3genui, okaszaHuio ycnyr B cchepe po3HUYHOW TOProBnv NULLEBbIMA
npogykTamu, Matepvanamm u U3genusmm u

chepe obLLEeCTBEHHOIO NUTAHKS.

2. locypapcTBeHHas peructTpauus nuweBbIX NPOAYKTOB, MaTepuanoB U n3aenun.

3. OueHka M noaTBepXAeHMEe COOTBETCTBUA TPeOGOoBaHUSIM HOPMAaTUBHbLIX OOKYMEHTOB
nuLeBbIX NPOAYKTOB, MaTepuanoB U U3aenumn, ycnyr, okasbiBaeMbIX B cpepe po3HUYHOMN
TOProBnv NULLIEBbIMU NpoaykTamMu U cdepe obLECTBEHHOro NMUTaHUs, a TaKke CUCTEM
KayecTBa.

4. TocynapcTBeHHbIA HaA30p U KOHTPONb B obnactu obecnevyeHus KayectBa u 6esonac-
HOCTU NULLEBbIX NPOAYKTOB.

5. MOHMUTOPUHI KayecTBa M 6e30NacHOCTU NULLEBbIX NPOAYKTOB, 340POBbSA HacerneHus.

B uensax onpegeneHns nNpuUOpUTETHLIX HanpaBneHW rocyaapCTBEHHOW MOnWTUKM B obnactu
obecneyeHns kayectBa M 6€30MacHOCTM NULLEBLIX MPOLAYKTOB, OXPaHbl 340POBbsl HAceneHus, a
Takke B Liensax pa3paboTku mep No npefoTBpaLLEHUIO NOCTYNNEHUA Ha NOTPEOUTENBCKUIA PbIHOK
HeKkayeCTBEHHbIX U OMacHbIX MULLIEBLIX NMPOAYKTOB, MaTepMasnoB U U3Lenuin opraHaMu rocygap-
CTBEHHOI0 Ha430pa 1 KOHTPOJIA COBMECTHO C OpraHaMu UCNONHUTENBHON BracTu

cybbekToB PO.

47.

Kputepun nuiieBor LLEHHOCTM U 6e30MacHOCTU MULLEBbLIX MPOAYKTOB.

OTtBeT: Be3onacHbiMM ANA 340pOBbS NOTPEBUTENS NPUHATO cYMTaTbh NPOAYKTbI, HE CoAepXa-
lWmMe TOKCMYHbIX BellecTB. KayecTBO nuweBbIX NPOAYKTOB— COBOKYNMHOCTb XapakKTepUCTUK
NULLEBBIX NPOAYKTOB, CMOCOBHbIX YOOBNETBOPSATL NOTPEOHOCTM YENOBEKA B NULLLE NPY OObIYHBLIX
YCIOBUSAX UX UCNONb30BaHUS.

Be3onacHocTb NULEBbIX NPOAYKTOB— COCTOSIHME OOOCHOBAHHOW YBEPEHHOCTWM B TOM, YTO
nueBble NpoAyKTbl MPU OBbIYHBIX YCMOBUSAX MCMOMb30BaHUS HE SABMSKOTCA BpeOHbIMU U He
NpeAcTaBnsalT ONACHOCTU AN 300PO0BbS HbIHELUHEro 1 ByayLInX NOKONEHWN.

YpoBneTBopeHme kayectsa 1 6€30nacHOCTM NULLIEBLIX NPOAYKTOB— AOKYMEHT, B KOTOPOM W3ro-
TOBUTENb YOOCTOBEPSAET COOTBETCTBME KayecTBa U 6€30MacHOCTM KaxZow napTum MULLEBbIX
NPOAYKTOB, TPebOBaHNAM HOPMATUBHbIX, TEXHUYECKMX AOKYMEHTOB. Taknm obpasoM, nuileBble
NPOAYKTbI AOSMKHbI YAOBNETBOPATL dU3nonornyeckme notpedHocTn YyenoBeka B HEOOXOAMMBIX
BELLECTBaX U 3HEpPrum, oTBedaTb 0ObIYHO NPeabsBISEMbIM K NULLIEBLIM NMpoAyKTaM TpeboBaHu-
SIM B 4aCTU OpraHoNenTUYECKNX U PU3NKO-XUMUYECKNX NOKasaTenen n cooTBeTCTBOBATb yCTa-
HOB1EHHbIM HOPMAaTMBHLIMW JOKYMEHTaMM TpeOOoBaHUSAM K AOMYCTUMOMY COAEPXKAHUI0 XUMUYe-
CKMX, paanOaKkTUBHbIX, BMOMNOrMYecknx BeLEeCTB U UX COeANHEHMWIN, MUKPOOPraHM3MoB, npen-
CTaBMAOLLNX ONACHOCTb AN 340POBbS HbIHELUHErO 1 OyayLLMX NOKOMNEHWA.

OCHOBHbIMU KpUTEPUAMM NULLIEBON 6E30MACHOCTN MOXHO BbIAENUTb CrieaytoLme:

OKonorusa NUTaHuA, Kak KpUTepuin onpeaensoLwmnii SKOHOMMYeCcKkoe U coumnansHoe bGnaronony-
yme obulecTaa.

HopmatuBHO-3akoHOpaTenbLHas ocHoBa 6e3onacHOCTU NULLEBbIX NpoayKkToB B Poccuu.
Mpobnema kayecTBa, NULLEBOW LEHHOCTU M ©€30MacHOCTU NULLEBBLIX NMPOOYKTOB BKMOYAET He
TONbKO pa3paboTky HOPMaTUBHOW AOKYMEHTaL MK, HO U1 METOAOB KOHTpons. B HacTosiee Bpems
B P® paspaboTaHbl MeToaAMYECKME YKa3aHUS Ha NPOBEOEHNE XUMUYECKMX U MUKpPOOMonornye-
CKUX METOLOB aHanusa nNuLLEeBbIX NPOAYKTOB, B COOTBETCTBUM ¢ npasunamu NCO.
CepTtudumkaums n akonornyeckasi ceptudukalmsa nmeBon NpoayKLmu.

OcCHoOBHON Uenbio cepTudunkaLmm nNpoaykumMm, padoT, yCryr siBMsieTcs KOHTPONb 6e30nacHoCTU
NPOAYKUMN AN XU3HU U 340pOBbs YernoBeka. HopmaTtmsHas 6a3a cepTudpumkaumm BknovaeT B
cebs 3akOHbl PO, MexrocyaapCTBeHHbIE U MeXAyHapoaHble CTaHAapThbl, CAaHUTapHbIE HOPMbI U
npasuna, HopMbl MO 6€30MNacHOCTU, TEXHUYECKUE YCITOBUS U MHCTPYKLMK, METOANYECKME YKa3a-
HUS U Apyrne OOKYMEHTbI, yCTaHaBnmBawLme obasateneHble TpeboBaHMs K NpoayKuMn B COOT-
BETCTBMW C 3akoHodaTenbcTBoM PO.

48.

PyHKUMOHANBHO-TEXHOMNOIMYECKNe CBONCTBA BENKOB NpY NPOU3BOACTBE NULLIEBLIX NPOAYKTOB.
OTBeT: hyHKLMOHANbHO-TEXHOMOMMYECKNE CBONCTBA GENKOB TECHO CBA3aHbI C UX XUMUYECKUM U
aMUHOKMCMOTHBIM COCTaBOM, CTPYKTYPOW U (DU3MKO-XMMUYECKMMM CBONCTBAMM, KOTOPbIE Onpe-
OenswT B3aumopencTeue 6enok-6enok (reneobpasopaHue); 6enok-soaa (HabyxaHue, BOgOCBS-




3blBalOLLA@s CNOCOBHOCTb, pacTBOPMMOCTL); 6enok-nunuapl (kmponornaiiatoLas n xmpoyaep-
XuBarLasa cnocobHOCTH), a TakKe MOBEPXHOCTHO-aKTUBHbIE CBOMCTBa (06pa3oBaHNE MNeH U
amynbcuii). CyLecTBEHHYIO POSib MPU MOSTyYEHMN BbICOKOKAY€CTBEHHbBIX MACHBIX U3OENUN N Msi-
COMPOAYKTOB MMEIOT Takne CBOWCTBa DenkoB, Kak BNaroCBA3bIBaKoLLas 1 AMyIbripyloLlas cro-
cobHocTn. PerynnpoBaHue pyHKLMOHAIbHbBIX CBOWCTB Oerka — BaXXHENLINA KpUTEPUIA KadecTBa.
Llenbto perynupoBaHuns ABMSETCS M3MEHEHUE KOMMIEKca PyHKLMOHANbHbIX CBOMCTB berka, 4to
Mo3BOMSAET BMUATb Ha KAYECTBO MULLEBbIX MPOAYKTOB U pacLUMPsTb UX aCCOPTUMEHT.

[nsa obocHoBaHMsA LenecoobpasHOCTU UCNONb30BaHUA B NPON3BOACTBE MSACHbLIX PYOneHbIX 13-
aenun n maconpoayktos bl Heobxoaumo npoBecTy depmMeHTaTUBHbIN NpoTeonu3 KC takum
o6pasom, 4ToBLI chopmMupoBaTh ero PYHKLMOHANbHO-TEXHONOMMYeCckne CBONCTBa, obecneyu-
BaloLLMe BO3MOXHOCTb CTabnnnampoBaTb MSICHbIE CUCTEMbI, Bnarogaps NPosiIBMEHWUIO:

— reneobpasyoLlen cnocobHoCTY;

—3MyrnbrupytoLlen cnocobHocTy;

— cnocobHOCTY CBSA3bIBATh M yaepXusaTtb Bhary.

49.

MpeBpalleHne NMNMAoB NPy NPON3BOACTBE.

OtBeT: [Mpy nonyyeHnn NPOAYKTOB NUTAHUS, KaK B MPOMBILUNEHHOCTU, TaK U B AOMALLHMX YCIO-
BMSIX, B XOA4€ TEXHOMOMMYECKOro NoToka nunuabl UCXOAHOTO ChIpbs (3€PHO, Kpyna, MACO U MOJIO-
KO, XXWUpbl U Macna, Nrogsl M OBOLWM 1 Ap.) NpeTepneBaT pa3HoobpasHble NpeBpaLleHns; 3Ha-
YUTENbHbIE N3MEHEHMWS MPOUCXOOAT U B NMUMUOHOM KOMIIIEKCE XpaHSLLMXCA NpoayKkToB. Bece aTto
CkasblBaeTCs Ha UX COCTaBe, a, 3Ha4uT, Ha NULWEBON N Bronornyeckon adekTMBHOCTU roTo-
BbIX NMPOAYKTOB. [MaBHble HaNpaBneHUs: 3TUX NPeBpaLLEeHNi - TMAPONN3 NUNUAO0B, OKUCIIN-
TenbHoOe U 6uoxmmMmnyeckoe nporopkaHme. Ho B NULLEBOM Cbipbe, NMOMY- U FOTOBbLIX NPOAYKTax
OHW MOTYT NpoTeKaTb OAHOBPEMEHHO, B BUAE MAYLLMX NapannernbHO, CBA3aHHbIX Mexay cobon
npespaLlleHui. [mybnHa u MHTEHCUBHOCTb 3TUX MPOLECCOB 3aBUCAT OT XMMUYECKOro CocTaBa
nMnuaoB, Xapakrepa conyTcTByoWwmx, Jobasnsembix 1 0bpasyromxcs BeLwecTs (Hanpuvep,
aHTUOKCUOAHTOB, MENAHOWAMHOB), BNAXHOCTU, NPUCYTCTBUSA MUKPOOPTraHN3MOB, akTUBHOCTH
epMeHTOB, KOHTaKTa C KCIopogoM BO34yxa, a, crnefoBaTernbHO, OT cnocoba ynaKkoBKM XXupa u
MHOIMX ApYrux gpakTopoB. Tak, B paCTUTENbHbLIX Macnax, CoAepXallnx 3Ha4nTenbHoe Konm4ye-
CTBO HEHACbILEHHbIX XUPHbIX KACIOT, MPOTEKatoT, rMaBHbIM 0Opa3oMm, NpoLiecchbl aBTOOKMCIEe-
HMA KMCNopoaom Bo3ayxa. bnarogaps HM3KOM BNaXXHOCTU M OTCYTCTBMIO MUHEpParibHbIX BE-
LLIeCTB, NMUNUAbI HE NMopaXxatTCs MUKPOOPraHM3Mamy U B TEMHOTE MOTYT XpPaHUTbCSl OTHOCK-
TeNbHO AnuTenbHoe BpeMs. Jlydwmnmm ycnoBmamMmn nx COXpaHHOCTH B cneumarnbHbIX 6akax-
pesepByapax aBnsawTcA: Temnepatypa 4-6°C, oTHOCUMTENbHAst BAXXHOCTb Bo3gyxa - 75 %. B
ObITY UX CredyeT XpaHWUTb B 3aKPbITON CTEKNAHHON Tape B TEMHOTE, OCTaBnAst MUHUMAarbHbIM
BO34YLLUHOE NMPOCTaHCTBO B OyThbinNu. XKMBOTHbIE XNpPbI (FOBS>KUIA, CBMHOW, BapaHuin) npyu He3Ha-
YUTENBLHOM COAEPKaHWUM BbICOKOHENPeAEenbHbIX XUPHbIX KUCMOT NPakTUYEeCKn He coaepKaT aH-
TUOKCUAAHTOB U1 3TO CHWKaEeT UX CTOMKOCTb NpU XpaHeHnn. Hanbonee HeyCTONYMBBIMU SABASIOT-
Cs1 CNMMBOYHOE Macno, MaprapuHbl, KOMOMHUPOBaHHbIE Macna. Bbicokasi BNaXHOCTb, Hanuume
GenKoBbIX 1 MUHeparbHbIX BELLECTB CNOCOOCTBYHOT pa3BUTMIO MUKPOMIIOpPhI, a CriefoBaTeNbHO,
WHTEHCUBHOMY Pa3BUTUIO NPOLLECCOB Broxmmmyeckoro nporopkaHms. OgHMMU U3 OCHOBHbIX
akTopoB, 06ecnevmBaoLLNX COXPAHHOCTbL CIMBOYHOrO Macra u MaprapvHa, SBrnstoTCst Hu3kasi
TemnepaTypa 1 OTCYTCTBME CBETA, BHECEHNE KOHCEPBAHTOB M aHTMOKCUAAHTOB (415 Maprapu-
HOB, KOMOWMHUPOBAHHbIX Macen).

He MeHee croxHble Npouecchl MPOTEKalT NPU XPaHEHUU B NUMNUAHOM KOMMIEKCe NULLEBOTO
CbIpbsi U FOTOBbIX NPOAYKTOB. Tak, NPy XpaHEeHUN NIIEHUYHOW MYKU uayT nNpoLecchbl rmMaponnTu-
YECKOro U OKUCMUTENBHOro NPOropkaHunsi, obpasyoLwmecs NPoAyKTbl B3anModencTByoT ¢ ben-
Kamu, BNuss Ha xnebonekapHoe JOCTOMHCTBO MWEHUYHON MyKW. pu pasBuTUM OKUCIINTENBHBLIX
NpoLeccoB B NPOAYKTaX HakanmuMBalTCs HexenaTenbHble Ans opraHM3ma YenoBeka BelecTsa,
NO3TOMY 3aLUMTa NMNMUAOB OT OKUCIIEHNS ABNSETCH BaXKHOW 3ada4en.

50.

lMpeBpalleHne yrneBoaoB Nog AeMCTBUEM NULLeBapUTENbHbIX EPMEHTOB.

OtBeT: OCHOBHbIMM yrneBofgamMuv NULLKM ANA OpraHu3ma vernoBeka SBNATCA: Kpaxman, rmko-
reH, caxaposa, nakro3a. [locTynmBLUMIA C NUWEN KpaxMan (rMMKoreH) B pOTOBOM MOJIOCTM Nopa-
BeEpraeTcs rmgponudy nop AercTBneM anbda-ammunasbl CroHbl, KOTopasi OTHOCUTCS K 9HAOaMMU-
nasam. OHa pacuwennsieT anbda (1,4)-rMnkosnaHbie CBA3N B CTPYKTYpe kpaxmana. PH ontumym
ans anbca-amunasbl CrtoHbl HaxoanTcs B cnadowenoyHorn cpege (pH = 7-8). MNMockonbKy nuila
B POTOBOW MOSIOCTM HaxoAWUTCHA HeJoNro, TO Kpaxman nepesapuBaeTcs Nullb YacTuyHo. Ero
rmaponus 3aBepluaeTcs obpasoBaHMeM aMUO4EKCTPUHOB. [lanee nuuia noctynaeT B Xenyaok.
Cnusucton obonoukon xenyaka rnvko3ngasel He BblpabaTtbiBaloTcsa. B xxenyake cpepa pesko
kncnasa (pH=1,5-2,5), nosTomy gencrane anbga-amunasbl CrOHbl BHYTPY NULLEBOrO KOMKa npe-
KpawaeTca. OgHako B 6onee rnyboknx crnosx AerucTeme hepMeHTa NpoaosnkaeTcs, v Kkpaxman
ycrneBaeT NpovTh CneaylLyo cTaanio ruaponmsa, ¢ obpasoBaHnemM 3puUTPOaEKCTPUHOB.
OCHOBHbIM MECTOM MepeBapvBaHUs Kpaxmarna CAyXWUT TOHKWMI OTAen KuwevHuka. 3gecb npo-
xoauT Haubonee BaxkHas dasa rugponusa Kpaxmana. B nepeBapuBaHumn kpaxmana npvHumaet




yyactve depmeHTbl, BblpabaTbiBaeMble B NogKenyao4yHon xernese (anbda-amunasa, amuno-
1,6-rmvko3ngasa n onuro-1,6-rmmko3ngasa ). Belgensiowmncs naHkpeaTUYecKUin COK CoaepXuT
OukapboHaTbl , KOTOpbIE NMPUHUMAIOT y4acTue B HeWTpanu3auumn KUCIOro XenygovHoro cogep-
XUMOro, co3faéTcs crnabowernoyvHas cpena (pH=8-9) - ontumanbHas ans rnmko3ungas. Obpasy-
towmecsa kaTnoHbl (Na+,K+) npuHuMatoT ydacTue B akTuBaL MM (OEPMEHTOB.

Tpu naHkpeaTU4eCckMx hepMeHTa 3aBepLIaloT MOPONIMTUYECKUIA Pa3pbiB BHYTPEHHMX TNKO3MA-
HbIX CBSI3€l B CTPYKTYpE Kpaxmana. QpuUTpoaeKCTPUHbBI MEPEXOAAT B aXpPOAEKCTPUHbI .
Anba-amunasa 3aBepLuaeT pa3pbiB BHYTPeHHUX anbda(1,4)-rnmko3ngHeix cBa3en, amuno-1,6-
rmuko3ungaasa rmaponvMTUYeckn paclienssieT BHyTpeHHue anbda-1,6-rnuko3ngHble CBs3n B TOY-
Kax BeTBNeHus1, a onuro-1,6-rnvkosmaasa aBnaeTcs TepMnHanbHOM B 3TOM npouecce.

Takum o6pasom, TpM NaHKpeaTU4ecknx hepmeHTa 3aBepLUatoT rmaponns Kpaxmana B KUWeYHu-
ke ¢ obpasoBaHuemM ManbTo3 (M3omanbTo3). ObpasoBaHHas ManbTo3a — ABMSETCH TONbKO Bpe-
MEHHbIM MPOAYKTOM rMaponm3a Kpaxmarna, T.K. OHa Mocfe BCachbiBaHUS B 3HTEpoOUUTaxX rmapo-
nuayeTcsa nog AenctBneMm manbTas (M3omarnbTas) 4o IMoko3. B coctaBe nuwm B opraHmMsm ye-
noBeka MOCTynawT U Aucaxapuabl: NakTo3bl M caxapo3bl, KOTOpble NOABEPratTCsl r’Maponmay
TONMbKO B TOHKOM KULLIEYHUKE. B KneTkax KueYyHuKa, KpOMe ManbTa3 CUHTE3MPYOTCS NakTasbl U
caxapasbl, KOTOpble OCYLLUECTBMST MMAPOM3 COOTBETCTBYIOLINX ANCapuOoB Nuwmn ¢ obpaso-
BaHMEM [T1t0KO3, ranakTos, ¢ppyktos. [1poayKTbl MOMHOrO r’MAaponmM3a - MoHocaxapuabl - Bcachbl-
BAlOTCSl B KPOBb M Ha 3TOM 3aBeplUaeTcsl HayanbHbIA 3Tan oOMeHa yrieBoAoB - NULLIEBApPEHUE.
C nuwwen B opraHn3m 4erioBeka NOCTyMNaeT KneTyaTka , Kotopasi B NULLIEBAPUTENBHOM TpakTe He
nepeBapuBaeTCsi, MOCKOMbKY OTCYTCTBYIOT GeTa -rnukosvaasbl. OgHako Guonornyeckas posb
KneTyaTKy Benuka: oHa popMupyeT NULLEBON KOMOK, NPOABUrasiCb Mo Kenyao4HO-KULLEYHOMY
TPaKTy OHa pasgpakaeT CNU3UCTble 000MOYKN YCUNmMBas COKOOTAENEHNe, KneTyaTka ycunmeaeT
nepucTanbTUKY KULLIEYHUKA, HOPManu3yeT KULWEeYHY MUKpodriopy.

[ocTturas Tonctoro oTAena KuWedyHWKa KrieTyaTtka nof AEeWCTBUEM (PEPMEHTOB YCIOBHO-
naTtoreHHon mMukpodpnopbl noasepraeTcst 6poXeHUo ¢ 06pa3oBaHMEM [TIOKO3bI, JTAKTO3bl U ra-
3000pasHbIX BELLECTB.

51.

MyeBble BONOKHa U UX OM3NONOrMYEecKoe 3Ha4YeHue.

OTBeT: 1LeBbIe BONOKHA, UNK KneTyaTka, — KOMMOHEHTbI NULLIK, HE NepeBapuBaeMble NuLLe-
BaputenbHbIMM hepMeHTaMn opraHn3Ma YeroBeka, HO nepepabaTbiBaeMble MOMe3HOW MUKPO-
nopon KnweyHnka. B HEKOTOPbIX UCTOYHMKAX MOHATUE MULLIEBBIX BOJIOKOH OnpeAensieTcs Kak
cymMMa nonmcaxapuioB U NUrHMHa, KOTOpble He NepeBapuBalOTCs SHAOMEHHbIMU CekpeTamu xe-
NYOOYHO-KULLIEYHOrO TpakTa 4YernoBeka, HO, KaK YCTaHOBUIU y4eHble, OHU OOIIKHbl SIBMATHCS
HeoTbeMMneMon YacTbio NOBCEAHEBHOrO NMTaHUS YenoBeka.

MyLLeBble BOMOKHA HaNoMHAT XenyaoK U Takum obpa3om cnocobCTBYOT BO3ZHUKHOBEHUIO YyB-
CTBa CbITOCTU, BblAEMNEHMIO NULLEBAPUTENBHBIX COKOB 1 NOBbILLIEHUIO YCBOEHUSA NuULn. OHK Tak-
e abconTHO HeobXoaVMbI AN HOPMArbHOrO (PYHKLIMOHUPOBAHMUS NEYEHU, XENYHOro ny3blps,
NOMKENYA0YHON Xenesbl, KAWeYHVKa, ANA npeaynpexaeHnsl 3anopoB, y4acTBYOT B yaaneHum
N3 opraHn3mMa MHOIMX NPOAYKTOB OOMeHa BeLLecTB, Hanpumep, XorecTepyHa, a Takke nonaga-
IOLLMX B OPraHn3M C MULLIEN M BOAOW pasnuyHbIX S40B — pTyTW, CBUHLA U T.4. [ulieBblie BONMOKHa
— CBOEro poga «KopM» Ansi NOSIE3HbIX MUKPOOPraHNU3MOB KULLEYHUKA, OHW MOOAEPXKMBAIOT He-
06xoanMbI cocTaB MUKpPOropbl, 6€3 KOTOPOI YEeNOBEYECKUIN OPraHN3M HEe MOXET HOpMarbHO
cyllecTtBoBaTb. HegoctatouHoe cogep)xaHue MuLLEBbIX BOMIOKOH B paLlMoOHe COMpOBOXAaeTcs
PYHKUMOHAMNBHBIMU HAPYLUEHUSIMU XENYAOYHO-KULLIEYHOro TpakTa, Aucbakrepuosamu, CHUXe-
HMEM PYHKLUUN UMMYHHOW CUCTEMbI, MOBLILUEHWEM PUCKa Pa3BUTUS cepaedHO-COCYyaUCTbIX 3a-
boneBaHW, OXMPEHUd, caxapHoro anabeta BTOpOro Tuna, XenyHokameHHon 6onesHn, HeKOTo-
pbIX OHKONOrM4ecknx 3abonesaHumn n ap.

52.

MakpoanemeHTbl B NULLEBLIX NPOAYKTaX, X donanonornyeckasi posb.

OT1BeT: MakpoHYyTpUEHTbI— NMLLEBbIE BELLECTBa (Oenku, Xupbl U yrnesopl), He0O6XoaMMble Ye-
NOBEKY B KONMYECTBax, M3MepsieMbix rpaMmmamMu, obecneumBaloT nnacTuyeckme, aHepreTude-
CKMe 1 UHble NoTpeBHOCTM opraHn3ma.

BEJIKM — BbicOKOMOMEKYNsipHble asoTcoAepXkawme Ouononumepsl, coctosiume u3 L-
aMMWHOKMCIOT. BbIMOMHSAT MnacTUYecKylo, SHEPreTUYEcKyto, KaTanuTuyYeckyo, ropMOHarbHYyto,
PerynsiTopHyo, 3aLUUTHYI0, TPAHCMOPTHYIO, S3HEPreTUYecKyo 1 apyrue yHKUUN (Tak Kak BXogaTt
B cocTaB (PEPMEHTOB, FTOPMOHOB, aHTUTEN, remMornobuHa, MuosvHa u Ap.). ABNSATCA eOuH-
CTBEHHbIM MCTOYHUKOM YCBOSIEMOrO OpraHM3MoM a3soTa.

MoTpebHOCTL B Genke — 3BOMOLMOHHO CMOXMBLUAACA AOMWHAHTa B NUTaHWW Yyenoseka, oby-
cnoBneHHas HeobxoaumocTbio obecneumBaTb ONTUMAnbHbIN (PU3NOMNOrMYECKNIA YPOBEHb MO-
CTYNNEeHNs1 He3aMeHUMbIX aMUHOKMUCHOT.

Mpn HepocTaTke Genka BO3HUKAKOT MHOroobpasHble HapyLUeHWsl, CBSA3aHHbIE C UX (PYHKLMAMU, Y
peTen paccTporcTBa HeobpaTUMbI.

MpoJyKThbl XXMBOTHOIO MPOUCXOXOEHUS (MOOKO, MOJTOYHbIE NPOAYKTHLI, ANLa, MACO U MSACONpPOo-
OYKTbl, pbiba, MOPENpPOAYKTbI) — OCHOBHOWM MCTOYHMK NOJTHOLEHHOro 6erka, Tak kak: 1) cogepxar




NOMHbIA Habop He3aMEeHUMbIX aMUHOKUCAOT U 2) BenKM XXMBOTHOrO MPOUCXOXAEHNS yCBanBatoT-
csl opraHMaMomMm Ha 93-96%. [NpoayKTbl pacTUTENBHOrO NPOUCXOoXAeHUs (D0OOBble, 3MakoBble,
rpmbbl, OBOLLM, PPYKTbI) — MEHEE NPEANnOYTUTENbHBI, TaK Kak: 1) B HUX umeeTcs AeduunT Hesa-
MEHMMbIX aMUHOKWUCIIOT 2) XyXe ycBamBalTcs - Ha 62-80%, a 6enok BbICLLIMX FPUOOB — TOMbKO
Ha 20-40%.

YKNPbI (nunnabl) — crioxHble 3ompbl rMMLEpPMHA U BbICLUMX XXUPHbBIX KAPOOHOBbLIX KUCOT, ABIS-
IOTCS BaXKHEWLLMMW UCTOYHMKaMM 3HEPrnn. XKupbl pacTUTENbHOIO M XMBOTHOIO MPOUCXOXAEHNS
UMEIT pasNUYHbI COCTaB XMPHbIX KUCIOT, onpefenswowmi nx dusnonoro-uoxmMmmyeckue
acppexTbl. 2KUpHbIE KMCNOThLI NOAPA3AensoTCs Ha ABa OCHOBHbIX KMacca - HacblLWEHHbIE U He-
HacblLLeHHble. HacbILEeHHOCTb Xupa onpeaenserca KonumyecTtBoM atoOMOB BOAOPOAA, KOToOpoe
COAEPXUT Kaxaas XupHas kucnota. OT HACLILLEHHOCTM Xupa 3aBUCUT ero usanonornyeckoe
3HaveHue. XKnpHble KUCMOTbl CO CPpeaHen ANMHON Lenu cnocobHbl ycBamBaTbCs B NuLLeBapu-
TenbHOM TpaKTe, He OEMNOHNPYIOTCH B NEYEHU U NOABEPratoTCs [3-OKUCNEHNIO.
MonuHeHachbIweHHble XupHble kucnoTel (MHXKK, nuHoneBasi, NTMHONMEHOBAdA): 3TO XXU3HEHHO He-
06xoanMble He3aMeHVMble BELLECTBA, ABMSIOWNECS CTPYKTYPHLIMU 3IEMEHTaMN COeaNHUTENb-
HOW TKaHW, MUENTMHOBbLIX 0DO0NoYeK, KNeTOYHbIX MemMbpaH, chepMeHTOoB, ropMoHOB. OHY HOopMa-
N3YIT TOHYC KPOBEHOCHbIX COCYA0B, 0becneynBaoT HOpMarnbHOE pasBuTMe 1 agantauui op-
raHuama 4eroBeka Kk HebraronpusaTHbeIM chakTopaM OKpykatLlen cpeabl. CogepxaTcsa B pacTu-
TenbHbIX Macnax n opexax. Xvpbl — pactBoputenn n Hocutenu sutammHoB A, [, E, K. 2XKupsbl
oborallatoT BKYC NULLK, OAKOT OLLyLLEeHNEe CbITOCTU. XKMBOTHbIE XMPbl MOTYT cofep)aTb Hacbl-
LLIEHHbIE XXMPHbIE KACNOThI C ANWHONW Lienu 0o ABaguaTtu u 6onee atomMoB yrrnepona, OHU UMeIoT
TBEPAYH KOHCUCTEHLMIO U BbICOKYHO TeMnepaTypy nnasneHus. K Takum XUBOTHBIM XXMpaM OTHO-
caTca 6apaHuiA, roBsXKUA, CBUHOM U psg APYrux.

MoTpebneHne HacbIWEHHbIX XUPHbIX KUCROT ANs B3POCMHbIX U AeTEeN OOMKHO COCTaBNATb He
6onee 10% OT KanoOpPUMMUHOCTWU CYTOYHOrO paumoHa. AGCOMIOTHLIA N OTHOCUTEMbHBLIN U3ObITOK
XVWPOB B MUTaHWM BrieYeT pasBUTUE aTEpPOCKepOo3a, OXMPEHWE, HapyLLUeHNe yCBoeHus Gernka,
yrHeTeHme PyHKUUN XenynoYHO-KULWEYHOro TpakTa

HepocTaTok >XMPOB B NUTaHUM BbI3bIBAET HApPYLUEHWUS LIEHTParbHOW HEPBHOW CUCTEMbI, pas-
OPaXUTENBbHOCTb, YXyALEHNe HAacTPOeHUsl, ocnabneHne MMMYHUTETA, N3MEHEHNSI CO CTOPOHbI
KOXM, NMOYEK, 3pEHUS.

OcHoBHas pornb yrnesogoB B opraHnsme — OQHEPTETUYECKAA. BeigensoT npocTble yrnesogpl
— MOHOCaxapuabl (rroKo3a, (pyKkTo3a, ranakrosa), onurocaxapugpl (caxaposa, nakrosa) u
cnoxHele yrnesofbl (nonucaxapugpl). MMKOKOS3A ocywectenseTt 6biCTpoe NMTaHne TKaHen Mo3-
ra, pabortatrowmx mbiwl, cepgua. PPYKTO3A BnMseT Ha XXMPOBOW M XONECTEPUHOBBLIA OOMEH.
Monucaxapuabl nogpasaenstoTCa Ha KpaxMarbHble nonucaxapuabl (Kpaxman v rMKOreH) n He-
yCcBOsieMble nonvcaxapuabl - N1LLEeBbIe BOMOKHA (KNeT4yaTka, reMULensionosa, NeKTuHbl).

B rpynny MULLEBBLIX BOJIOKOH BxoaAT, B OCHOBHOM pacTUTENbHbIE NMONMcaxapuabl, nepeBa-
pVBatOTCS B TONICTOM KWLUEYHWKE B HE3HAYUTESTbHOW CTEMEHW M CYLLEeCTBEHHO BIIUSAIOT Ha Mpo-
Lecchbl nepeBapuBaHnsi, YCBOEHUS, MUKPOOUoLeHo3 1 aBakyaumo nuwm. NMEKTVHOBBLIE BE-
LLIECTBA noaaBnstoT pOCT FHWMIOCTHOW MaTOreHHOW MUKPOdriopbl, NMpoayLUMPYIOT HEKOTopble
JedUuMTHbIE aMUHOKUCAOTLI U BUTaMuHbl rpynnbl B. KITETHATKA ctumynupyeT nepuctanbTUky
KvLLeYHMKa, CnocoBCTBYET BbIBEAEHUIO U3 OpraHuM3mMa XonecrepvHa

53.

MUVKPOHYTPUEHTBI B NULLIEBLIX MpoAyKTax, UX duanonornyeckast ponb, Ha NpUMepe MUHeparnb-
HbIX BELLECTB.

OTBeT: MUKPOHYTPUEHTBI — HE3aMEHMMbIE BellecTBa (BUTaMUHbI, MUHepanbl U Buonornyecku
aKTMBHbIE BELLECTBA), CoAepKalLMecs B Nue B MUHMMATbHBLIX KOMMYECTBAX — MUUrpaMmMmax
nnu mukporpammax. OHU He JaloT SHEPIUI0, HO UTPatOT BaXkHYH ponb B NpoLeccax metabonus-
Ma, pocTa, aganTauum U pasBuTUs OpraHnsma.

MuvHepanbHble BeLlecTBa OTHOCATCH K XXM3HEHHO HEOOXOAMMbIM KOMMOHEHTaMm MWTaHus C
BecbMa pa3HoobpasHbiMy chranonormndeckummn yHKUMAMU. OHM UrpatoT BaXkHyK ponb B Mnna-
CTUYECKUX npoueccax, OpMMPOBaAHNN MU NMOCTPOEHUM TKaHEeW opraHuama, B 4aCTHOCTU, KOCTEN
ckeneta. MuHeparnbHble BellecTBa HYXXHbl 4718 NoA4epXKaHUSA KMCNOTHO-LENOYHOro paBHOBE-
Cvs B OpraHvMame, co3gaHus onpefesieHHON KOHLEHTpauum MOHOB BOAOPOAA B TKAHSIX W KreT-
Kax, MEeXTKaHEBbIX M MEXKIETOYHbIX XUOKOCTAX, a Takke AN NpuAaHUs UM OCMOTMYECKMX
CBONCTB, obecneymBaroLLMx HOpMarnsHoe NpoTekaHne obmeHa BeLLecTB.

BonbLloe 3HavyeHne MMET MUHeparbHble BelecTBa B obpa3oBaHuun 6enka. [lokasaHbl UX posb
B AeATEeNbHOCTU SHAOKPUHHBIX Xenes (Hanpumep, noda B LMTOBUAHOW Xenese), a Takke y4a-
CTue B hepMeHTaTMBHbIX NpoLeccax.

MuvHepanbHble BeLLecTBa y4acTBYOT B HeWTpanuaauuMum KUCNoT M NpegoTBpalLaroT pasButme
aumposa. BaxHoe 3HayeHWe MMET OHM B HOpManu3auum BogHoro obmeHa B opraHuame. Bbl-
AIBMEHbI BbICOKOAKTUBHbIE B BUOMOrM4YECKOM OTHOLLIEHUN CBA3W 3TOM rPynMbl BELLECTB C APYrUMHU
HyTPUEHTaMu, Hanpumep, kanbuma ¢ 6enkom (kaseMHoMm), kobanbTa ¢ BUTammHom B12 mn gp.
[okasaHa ponb MUHepanbHbIX BELLECTB B KPOBETBOPEHMU, MpOLEcCax TKAHEBOrO AbIXaHWs U




meTabonuame. VdyyeHne MuHeparnbHbIX BELWEeCTB Kak He3aMEeHMMOW YacTu NUTaHusa n onpeje-
fNleHne Ux ponu B OpraHn3me TeCHO CBsi3aHbl C NpeaynpexaeHneM xenesogeuunuTHONn aHeMmum,
aHAeMunYeckoro 306a, octeonoposa, paxuta, gnopo3a, psaga apyrmx 3aboneBaHui.
OCHOBBIBasACb Ha MPEUMYLLECTBEHHOM 3HAYEHUN OTAENbHbIX MUHEPArbHbIX BELLECTB B pasnny-
HbIX acnekTax XusHeOesiTeNbHOCTU OpraHn3Ma, MOXHO BblAENUTb HECKOSbKO FMaBHbIX Hamnpae-
NEHUN NX yd4actus B BUOXMMNYECKMX NpoLieccax obmeHa:

NMOCTPOEHME CTPYKTYp ckeneTa (kanbuun, poccop u ap.);

noaaepxaHme 0CMOTUYECKUX CBOMCTB KINETOK M Nna3mbl (HaTpUn, Kanui);

KpoBeTBOpeHUue (xeneso, Meab);

ABNSAIOTCA akTMBaTopaMmyn u kodakTtopamn (pepMeHTOB (MarHui, LUMHK, Meb, Xene30, CereH,
MapraHeL, monubaeH, kobanbT, BaHagum n ap.).

pynna MuHepanbHbIX BELECTB BKIOYAET MaKpO3neMeHTbl (kanbuuin, dhocdop, Kanui, MarHuim,
HaTpuK, cepa, Xfnop) U MUKPOINEMEHTbI (keneso, LUMHK, 6pom, noa, kobaneT, MapraHel, Meapb,
monubaeH, ceneH, top, xpom). B nocnegHne pgecatuneTtns Bce 6onblie BHUMaHUA nccneno-
BaTenew NpuBMEKalT MUKPO3NEMEHTbI B CBA3M C Ype3BblYaHO LUMPOKMM KX CMEKTPOM Aen-
CTBWS Ha OPraHM3M — OT >XU3HEHHOW HeobXOoOUMOCTWU AN CYLIECTBOBaHUS OO0 TOKCUYECKOro
OencTBusi. YeTko pasgenntb MUKPO3NIEMEHTbI HA TOKCUYECKME W XKU3HEHHO HeobOXoaumble He
yAaeTcs, Tak Kak COOTBETCTBYHOLNA 3(eKT B 3HAYNTENBHON CTEMNEHN 3aBUCUT OT A03bl. Peko-
MeHAyeMble BENUYMHBI NOTpebneHns psaga Makpo- U MUKPOSMEMEHTOB B Hallel CTpaHe yTBep-
XOeHbl [ocyaapCTBEHHbIM CaHMTaAPHO-3MMAEMUONOrNYECKUM HopMMpoBaHueM Poccuiickon de-
Jepaumn B cnegyrowmx gokymeHTtax: Metoamyeckue pekomeHgauum 2.3.1. PAUMOHAJIBHOE
MATAHWE «Hopwmbl dpusnonormyeckmx notpebHOCTEN B 3HEpPrum M MULLEBbIX BellecTBax Ans
pasnuyHbIX rpynn HaceneHus Poccunckon ®epepaumn», MP 2.3.1.0253-21;

EQvHble caHUTapHO-3aNMAEMUONOrnyeckue n rurmeHudeckme TpebosaHua K npoaykuumn (ToBa-
pam), noanexatien CaHUTapHO-3aNUOEMMUOIIONMYECKOMY Haa3opy (KOHTPOIto) (C U3MEHEHUsIMU
Ha 10 HoaG6psa 2015 roga), NpuNoXxeHue 5, BENMUMHBI CYTOYHOrO NOTPEBeHUs NULLEBLIX U B1O-
NOrMYECKN aKTUBHbIX BELLECTB OS89 B3POCIbIX B COCTABE CMneunann3mpoBaHHbIX NULWEBbLIX NpPO-
ayktoB (CIM) n BAL k nuwe (sHepreTnyeckas ueHHocTb 10000 kx munm 2300 kkan). Pusunono-
rmyeckas posb B opraHuame / BoamoxHble NposBreHns gedvumra MmHepana.

54.

BuTamuHonoaoGHble BelecTBa

OTBeT: ButammHonogoGHble BellecTBa — 9TO Gonbluas rpynna GUoNorMyeckn akTUBHbIX Be-
LLLECTB, MMEIOLLIMX HEKOTOpble CBOWCTBA BUTAMMUHOB, HO HE COOTBETCTBYIOLUMX BCEM MapameT-
pam, XxapaKkTepHbIM ANA BUTaMUMHOB. MIHorAa Takve BellecTBa HasbiBaloT NCEBAOBUTAMUHAMM.
BONbLUINMHCTBO BUTAMUHONOAOGHLIX BELLECTB CUHTE3UPYIOTCHA SHAOIEHHO, B OpraH13mMe Yenose-
Ka, B JOCTaTOYHbIX KONMYECTBax AN yAoBrneTBopeHus noTpebHocTel opraHnama. Ha cero-
[HSLHWIA OeHb BblAENsoT HECKOMNBKO OCHOBHbBIX BUTAMUHONOAOGHbBIX BELLECTB: XOMWH; funoe-
BYHO KUCMOTY; OPOTOBYIO KUCMOTY; NMaHraMOBYHO KUCMOTY; MHO3MUT; NapaaMUHOGEH30MHYIO KUCTO-
TY; KO3H3UM Q; BUTaMuH U; BuTamuH F;L-kapHWUTUH 1 npoyee.

55.

[eHaTtypauuns 6enkos

OteeT: [nsi 0603Ha4YeHUs npouecca, Npu KOTOPOM HaTMBHbIE CBOWCTBA Oefka TepsitoTcsl, Uc-
nonb3ytoT TepmuH JEHATYPAUNA.

OEHATYPALIVA - 310 nuweHne 6enka ero npMpoaHbIX, HAaTUBHbLIX CBOWCTB, COMPOBOXAAMoLLEe-
Csl paspyLLeHMeM 4YeTBEPTUYHON (ecnn oHa Bbina), TPeTUYHON, a MHOrAa U BTOPUYHON CTPYKTY-
pbl 6€NKOBON MOMEKYrbl, KOTOPOE BO3HMKAET NpY paspyLleHun oucynbguaHbiX 1 cnabbix TMMNOB
CBSI3eM, y4acTBYIOLWMX B 06pasoBaHMM 3TUX CTPYKTYp. lNepBuYHasa CTpykTypa npu 3TOM coxpa-
HSieTCH, MOTOMY 4YTO OHa C(OPMMpPOBaHa MPOYHLIMU KOBANEHTHbIMU CBA3AMU. PaspylieHve
NepPBUYHON CTPYKTYPbl MOXET MPOU3ONTU TONBKO B pesynbTaTe rugponvsa 6enkoBon Monekynbl
ONUTENBbHBIM KUMSIYEHNEM B PacTBOPE KUCNOThI UMK LLENOYN.

dakTopbl, BbI3biBaOLUE AeHaTypaumo 6enkos

dusmyeckme cakropbl

1. Bbicokme Temnepatypbl. [ns pasHbix GEnKoB xapakTepHa pasnuyHas YyBCTBUTENBHOCTb K
TennoBomy Bo3aencTBmio. YacTb 6enkoB nogsepraetcs geHatypauum yxe npu 40-500C. Takue
6enku HasbiBaloT TepMonabuneHeiMy. Opyrue 6enku geHaTypupyloT npu ropa3go 6onee BbiCo-
KMX TemnepaTypax, OHU ABMATCS TEPMOCTabUIbHbIMMU.

2. YnbTpadmonetoBoe obny4yeHune

3. PenTreHoBckoe 1 pagmoaktusHoe obrnyyeHve

4. YnbTpassyk

5. MexaHunueckoe Bo3gencTeume (HanpumMep, Bubpauus).

XvmMmnueckue daktopsl

1. KOHUEHTpMpOBaHHbIE KUCMOTLI 1 Wwernovn. Hanpumep, TpuxnopykcycHas Kucnota (opraHude-
cKasl), a3oTHag kucnorta (HeopraHudeckas).

2. Conu tsxenbix metannos (Hanpumep, CuS04).



https://medaboutme.ru/zdorove/spravochnik/slovar-medicinskih-terminov/karnitin/

3. OpraHunyeckue pactBopuTenu (3TUMOBbIA CAMPT, aueToH)

4. PacTtutenbHble ankanouasbl.

5. MoyeBMHa B BbICOKUX KOHLEHTpaLUSX

O6paTtMmocTb geHaTypauum

B npobupke (in vitro) Yawe Bcero aTo — HeoGpaTUMbIN Npouecc. Ecnu e geHaTypupoBaHHbIN
6enok NoMecTuTb B yCMNoBus, BnU3kMe K HaTMBHbIM, TO OH MOXET peHaTypupoBaTb, HO OYeHb
MeAJIEHHO, U TaKoe SIBMIEHNE XapaKTepHO He ANns Bcex GenkoB.

In vivo, B opraHnsme, BO3MOXHa ObiCTpas peHaTypauus. 3TO CBA3aHO C BbipaboOTKOW B XXUBOM
opraHmame cneunguyeckmx 6enkoB, KOTOpble «y3HAKT» CTPYKTYPY AeHaTypupoBaHHOro 6ernka,
NPUCOEOUHSIOTCS K HEMY C NMOMOLLBIO CriabbiX TUMOB CBS3W M CO3Aal0T ONTUMarnbHbIe YCroBUA
ansa peHatypauumn. Takne cneuncuyeckne 6enkm N3BecTHbl Kak «Benku TennoBoro Loka» unu
«benkn cTtpeccay.

KpI/ITepI/II/I W WKalnbl OUEeHKN:
- OUeHKa «3a4TeHO» BbICTaBNndAeTCA CTyOeHTy, €Clin OH akTUBHO y4acCTByeT B cobecenoBaHumn n 06-
cyxaeHun, noarotoBus1 apryMmeHTbl B NOJ1b3y pelleHnd, npennoXxun anbTepHaTuBbl, BbiCylnBan MHEHUA OpY-

TUX;

- OUeHKa «He 3a4TeHO», €Clnh CTYAEHT BbINOJIHAN pPOJib HabniogaTens, He BHeC Bknaga B cobeceno-
BaHNE n o6cy>|<p,eHV|e.

3.3 CobecepoBaHue (3apaHusa ans nabopatopHbIX padoT)

3.3.1 Wugpp u HaumeHo8aHuUe KoMemeHyuu

OlNK-1 CnocobeH n3yyaTb, aHanNU3npoBaTb, UCMOMb30BaTb Bronornyeckne o6bLEKTbl U NPOLIECCHI, OC-
HOBLIBAsICb HA 3aKOHAX M 3aKOHOMEPHOCTSIX MaTeMaTUYEeCKuX, PUINYECKUX, XMMUYECKUX N BNONOrMYECKNX HayK
N UX B3aMMOCBSA3AX

Ne 3apa-
HUS

TekcT BOMNpoca

56.

Ha 4yem ocHOBaH nepmaHraHaTHbIi MEeTOZ onpeaeneHusi coaepxaHus OyOunbHbIX BELWECTB?
OTtBeT: MeToa ocHOBaH Ha OKUCNEHWUN gpeHomnbHbIX OH-rpynn nepmaHraHaTom Kanust B NpucyT-
CTBUM MHAMIOCYNbGOKMCIIOTHI, KOTOpas SBMISIETCS PerynsaTopoM M HAuKatopom peakuuu. Mocne
NoSIHOro okucneHus OB nepMaHraHaToMm Kanus HauMHaeT OKUCNATLCA UHOAUMOCYNbMOKMUCIOTa A0
nsaTuHa, B pesynbTaTe Yero okpacka 13 CUHel NepexoamT B 30/10TUCTO-XKENTYHO.

57.

Ha yem ocHoBaH MeToa onpefeneHus obuien TUTpyeMor KUCnoTHocTM? [anTte noHaTue oblien
TUTPYEMOW KMCIIOTHOCTH.

OTBeT: MeTog aHanusa obLen KUCITOTHOCTM OCHOBaH Ha HeMTpanu3auuMu cogepXallnxcs B Bbl-
TsbkKe opraHudeckux kmcnot 0,1 H pactBopom wwenouun. TuTpoBaHme BedeTcs OO nepexoja pac-
TBOpa U3 KACNOW cpefbl B LenoyHyn. MOMEHT nepexoaa cpefpbl B LLEMNOYHYH0 BU3yanbHO UKCU-
pyeTcs Mo NOSABIIEHNIO PO30BOW OKPAaCKM pacTBopa B MPUCYTCTBUM MHAUKaTopa deHondTaneunHa.
O6wen (TMTpyemon) KMCITOTHOCTBbIO Ha3biBalOT KONMMYECTBO CBOOOAHLIX OPraHMYecKUxX KUCHOT U
UX KUCMbIX COMEW, COAepXXallMxcsi B MUCCNedyeMOon MNpOoAyKuuwu, onpeaensemMoe TUTPOBaHMEM
pacTBOPOM €4KOW LEenoyu.

58.

Y70 NOHMMaOT Noa onpeaeneHnemM KUCIoTHOro yucrna?

OT1BeT: KUCnoTHOe 4ncno - KonuyecTso Munnurpamm rugpokcuaa kanus (KOH), Heobxoanmoe
ONs HeWTpanm3aaumm BcexX KUCHbIX KOMMNOHEHTOB, coAepXaluuxcs B 1 r nccnegyemMoro BeLlecTsa.
KucnoTHoe 4ncno aBnsieTcst Mepomn CyMMbl KApOOHOBBLIX KUCNOT B OPraHN4eCKOM COeAUHEHM,
TakoM KaK >XXMpPHble KUCMNOThl, N B cMecn coeanHeHuin. OBbl4HO N3BECTHOE KonmnyecTso obpas-
La, pacTBOPEHHOrO B OPraHNYeCckoM pacTBopuUTene TUTPYIOT pacTBOPOM rmapoKkcuaa Kanmsi ¢ ns-
BECTHOW KOHLIEHTpaLumen n cheHondTanemHoM B kKa4ecTBe nHankaTopa.

KucnoTHoe 4ncno nunuaoB B NULLIEBLIX NPOAYKTaX ABASETCS MEPOW UX rMApOnM3a, NOCKONbKY
KONM4eCcTBO CBOGOAHBIX KMCIOT B MPUPOAHBIX XUPaX, Kak NpaBuio, HE3HaYNTENbHO (XOTS U OT-
NNYHO OT Hyns). MMaponus, NpoTekawLWwni N0 Mepe XpaHeHus, Npu AocTyne kucnopoga byaet
COMNPOBOXAATbCHA MHTEHCUBHbBIM OKUCIIEHMEM, MOCKOJIbKY CKOPOCTb OKUCIEHWS CBODOAHbIX XMp-
HbIX KMCINOT 3HAYUTENbBHO BbILe, YeM, HAaNpMMep, TPUIMULEPUAOB, B COCTaB KOTOPbIX OHU BXOAAT
B CBS3aHHOM BuAe.

59.

UTto BXOOUT B COCTaB MOJIOYHOIo caxapa?
OtBeT: JlakTo3a MnNn MonouyHbin caxap (oT nart. lac «monoko») Cio,H,,01; — yrnesoa rpynnbl
ancaxapuaoB, COOEPXUTCA B MOSMOKE M MOMOYHbLIX npoaykTax. Monekyna naktosbl COCTOUT U3
OCTaTKOB MOMNEKYN rMOKO3bl U ranakrosbl.

60.

UTto noHMmaloT nog onpeaeneHmeMm nogHoro Yucna?

OTBeT: MogHbIM YnCro Ha3bIBAETCS YMCIIO FPaMM i0Aa, SKBMBANEHTHOE TOMY KONMYECTBY ramno-
reHa, kotopoe npucoeguHsietca k 100 r xupa, npn o6paboTke nocnegHero ranongHbIM pacTBoO-
poM, B YCNOBUSAX TOro mnu uHoro metoaa. Cam nog He cnocobeH K KoNM4YeCTBEHHOMY Hachbllle-
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HUIO HenpeaenbHbIX CBA3EW Xupa, U No3TOMY MpWU MPaKTUYECKOM onpedeneHnn WoaHbIX Yncen
NPUMEHSIIOT peakUMn NpucoeguHeHns XopucToro Moaa, 6GpoMUcToro moga uUnu MOOAHOBaTUCTOM
KUCMOTHI.

61.

B yem cocTouT onacHOCTb A4S 300pPOBbs YerioBeka HATPa3aMUHOB?

OTBeT: HUTpo3aMyHbl — 3TO asoTcoepKalline opraHuyeckne coefuHeHus. VX ucnonb3yloT B
NPOM3BOACTBE KOCMETUKU, MECTULMAOB, PE3VHbI U flaTekca, a TakKe B Hay4YHbIX UCCeLOBaHUSIX.
HuTpo3amuHbl 00pasyoTcs Npu B3anMoOeNCTBUN a30TUCTON KUCMOTbI C aMMHaMK B KUCION cpe-
e VN Npu HarpeBaHuMn. OTO NPOUCXOAUT NpuU KypeHun Tabaka, B X04e NMpPOU3BOACTBA M NPUro-
TOBNEHUS HEKOTOPbLIX MULLEBLIX NPOAYKTOB, HAaNpuMep, Npu Xapke UNn Kon4yeHuun, a Takke B Xe-
nyake 4YerioBeka W XXMBOTHbIX. M3BeCTHO, 4TO 06pa3oBaHne HUTPO3aMMHOB MHIMBMpPYeT ackopbu-
HoBas kucnota. OgHako B npucytctBum oT 10% >Xupa oHa HanpoTuB, cnocobCcTByeT 3TUM peak-
Lusim.

Mpn nonagaHum B OpraHU3M OHW NOpaXkaltT MeYeHb, BbI3biBAOT KPOBOU3NUSAHUS, KOHBYMNbCUW,
MOryT NMpuBECTU K KOMe. bornbluas 4yacTb HUTPO3aMMHOB 06rafaeT CUMbHbIM KaHLEpPOreHHbIM
OENCTBMEM [axe NpU OOQHOKPaTHOM AENCTBMU, MPOSIBNSAOT MyTareHHble ceoncTea. HanpoTtus, N-
HUTPO30-N-MeTUNMoYeBMHa 06ragaeT NPOTUBOOMYXOSIEBON aKTUBHOCTBHO.

3HaunTenbHbIE KONMMYECTBA HUTPO3AaMMHOB NPUCYTCTBYIOT B pbibe 1M pbIOHOM NpoayKumn, Nuee, a
TaKkke B MSACHbIX M MOJIOYHbIX MPOAYKTaX, €CriM B XO4Ee WX WU3rOTOBMEHUS] MPUMEHSAINN HUTPUT
HaTpus. Ero ncnonb3yloT B Ka4yecTBe aHTUOKUCIUTENS U ONsi NpefoTBpaLLeHUs pocTa KNnocTpu-
ann, B ToM 4ducrie, Bo3dyautens 6otynuama. Kpome Toro, HUTpUTLI 06pasytoTcs M3 HUTPaTOB.
HuTpaTbl MCNONbL3YOT B Ka4eCTBe a30TUCTbIX yA0bpeHuin. B opraHnambl KMBOTHbLIX OHU OBbLIYHO
nonagaroT C BOAOW UNWN pacTUTENbHON NMULLEN.

62.

UTO MOHUMaIOT MoA NOHATUMEM aMMHOKMCNOTHLIN ckop? [NpuBeanTe pacyeTHyio dopmyny Ans
pacyeTa aMMHOKUCIIOTHOrO cKopa.

OTBeT: AMUHOKMCINOTHbBIN CKOP — 3TO OTHOLUEHME KONUYECTBA KaXaoW HE3aMEHUMOWN aMUHOKMUC-
notsl (B ) B 100 r ucnbiTyemoro 6erka k KonmyecTBy 3TON Xe He3aMEeHMMOW aMUHOKUCIOTHI (B T)
B 100 r "ngeanbHoro" nnu atanoHHoro 6enka. bruonormyeckas LeHHOCTb fntoboro 6enka cpaBHU-
BaeTCH C 3TarlOHOM — 3TarloOHHbIM BErKOM, aMMHOKMCIOTHBIA COCTaB KOTOPOro cbanaHCcupoBaH u
naeanbHO COOTBETCTBYET NOTPEOHOCTAM OpraHu3ma YernoBeka B KaXgow He3ameHMON aMnHO-
KucnoTe.

[ns pac4yeTa aMMHOKMCNOTHOTO (XMMUYECKOr0) CKOpa COMOCTaBMAT COAepXKaHNe Kaxaon Hesa-
MEHVMMOIN aMUHOKUCIIOThI B UCCNeAyeMOM NMPOAYKTE C ee CoAepKaHneM B «3TarloHHOMY bernke
nocpeacTsom opmyrbl: AMUHOKUCIIOTHBIN ckop = Ax/A*100, % raoe Ax — maccoBas Aons Hesa-
MEHMMON aMUHOKUCNOTBI B Uccneayemom npoaykre, r/100r 6enka; A — maccoBas fons Hesame-
HMMOW aMUHOKUCNOThI B «3TanoHHOM» 6enke, r/100r 6enka.

63.

C kakow Lenblo NPUMEHSIIOT CEPHUCTLIN aHrmapua B NULLEBOW NPOMbILLNIEHHOCTU? [Nepeuncnute
JOoNyCTUMble HOPMbI COAepXKaHUsi CEPHMUCTOro aHrmapuaa B HEKOTOPbIX NPOAYKTaX.

OtBeT: [lnokcua cepbl (CynbgUT, CEPHUCTBIV aHTMapua) — 3TO U3BECTHbLIA B MULLIEBON NMPOMBbILLI-
NEHHOCTN KOHCEPBaHT, uMmetowmn uiaekc E220. 31o paspelleHHas aobaska, KOTopas:

— npegoTBpaLlaeT pasMHOXEHNE MUKPOOPraHU3MOB;

— obnagaeT aHTMOKCMAAHTHBIMU CBOMCTBAMU;

— gABnsieTCs CTabunmnsaaTopomM OKpaLlMBaHWS;

— MOXEeT NPUMEHATBLCA B KayecTBe oTbenvBartens.

3a cueT GonblIoro cnekTpa (OyHKUMOHANBbHBLIX CBOWNCTB CEPHUCTBIA aHrMapua, Kak u cynbuThbl
OpYrux pasnuyHbiX )OpM, LLIMPOKO NPUMEHSAETCH B MULLEBOW MPOMbILLSIEHHOCTU B Ka4eCTBE KOH-
cepBaHTa Ha NPOTSHKEHUU MHOIMX CTOMNETUN.

B HacTosLee Bpems CyLlecTByeT HELOCTaTOK KAYeCTBEHHbIX CTaHAAPTU30BAHHbBIX METOAOB KOH-
TpoOnsa coaepXxaHus guokcuaa cepbl (Mpy ycrnosun ero HOPMMPOBaHUS Ha doeaeparnbHOM YPOBHE).
B mscHow, pbIOHOM M MOMOYHOW MPOMBILLMIEHHOCTU CTaHAAPTMU30BaHHbIE METOAbl KOHTPONSA nu-
WweBbIXx fo6aBoK ¢ MHaekcamu rpynnsl E220 npumMeHUTENBHO K rOTOBOW MPOAYKLMM OTCYTCTBYIOT
BOBCE, MO3TOMY OCYLLECTBUTb KOHTPOSb COAEpPXKaHMs aTUX 400aBOK BO3MOXHO TONTbKO B MOMEHT
NX BHECEHNSA (C Y4ETOM UX COAEPKAHWNS B KOMMOHEHTaX).

o cerogHAWHEro gHA QUOKcKA cepbl U CyNbUTbI LUIMPOKO MPUMEHSIIOT B Ka4eCTBE HE3aMEHVMO-
ro KOHcepBaHTa Afisa Lernoro psaa npoaykToB MMTaHUSA, HEB3MPasi Ha OrPaHNYEHNs!, CBA3aHHbIE C
TOKCUYHOCTbIO U pAOOM OTpuLaTENbHbIX CBOWCTB, TakMX Kak CMOCOOHOCTb paspyllaTe BUTAMUH
B1, peskuii 3anax, annepreHHble CBOMCTBA, OCOOEHHO OnacHble Ansl acTMaTUKOB.

HecmoTps Ha AnuTenbHblIE MOMCKM HAMMEHEE TOKCUYHBIX aHamnoros, 4O CMX NOP HE HaWAeHo Be-
LLIeCTBO, KOTOPOE OOHOBPEMEHHO ObnagaeT TakumMu (PyHKLMOHANbHbIMU CBOMCTBAMU, KaK OUOK-
cua cepebl.

MpumeHeHne amMokcmaa cepbl U HEKOTOPbIX CYrNbUTOB (BMCYNbHOUTOB 1 NUPOCYNbLMUTOB) B Ka-
YyecTBe NueBon fobOaBKM paspeLlleHo NpakTU4eckn BO Bcex cTpaHax EBponeinckoro cotosa. Co-
rmacHoO MexayHapoaHow uudpoBon cucteme knaccudukaumm (INS) nnm eeponerickon LmgpoBom
cucteme (E), onokenay cepbl 1 cynbdutam NpucBoeHbl MHaeKcbl E220—E228.




Jonyctumas Hopma guokcuaa cepbl B NpoaykTax, KoTopble ynoTpebnsaTca B nNuLLy NOCTOSAHHO,
— 100 wmr/kr. BesonacHas cyToyHast Hopma notpedneHua E220 coctaBnsieT 0,7 Mr Ha 1 Kr macchbl
Tena.

BuHogenbyeckass nNpoMbILLNIEHHOCTbL — OAMH U3 OCHOBHbIX NMoTpebutenen koHcepBaHTa E220
(onokcupa cepbl), KOTOPbIN BHOCUTCSA B MPOAYKT MPakTUYECKM Ha BCEX CTagusix ero npovsBoa-
cTBa. B coBpeMeHHOM Mupe OEeNCTBYIOT OOBOSIbHO XXECTKME OrpaHMyYeHusl MakCMMaribHOro Co-
JepxaHus cynbutoB B BMHE: HopMon cumtaetca 300 Mr koHcepsaHTa Ha 1000 mn npoaykTa.
Poccuiickne HopMbl copepxanua anokevaa cepbl (cornacHo NOCT 32030—2013) B pasHbIX Tu-
nax BMH COOTBETCTBYIOT cTaHaapTam EC.

B MsiCHOVM MpPOMBILINEHHOCTN AUOKCUA cepbl ucnonb3dyeTca anga 6akrepuumaHon obpaboTkn Chbli-
pbs. NoboyHoe gencTBue CynbpUTOB — OHU HE Aat0T MSCY MEHSITb LIBET — 4acToO BBOAUT B 3a-
6nyxaeHne nokynaTtenen no nosody ero ceexectu. PaspelweHHas Hopma koHcepsaHTa (100 mr
Ha 1 Kr) pacnpocTpaHaeTCca Ha NpoaykThl, ynoTpebnaemsle B nuwly 6e3 npeasapuTtensHon obpa-
GoTKN.

B nnogooBoLHOM NpoMbILWIeHHOCTM auokeug cepbl (E220) ncnonb3yloT B Ka4ecTBe MPOMEXy-
TOYHOro KOHCEpBaHTa, KOTOpbIM 0bpabaTbiBaloT NioAbl A0 nepepaboTku (Mope u3 PpykToB, Lie-
nble 1 nopesaHHble MoAbl), TO €CTb KOHEYHbI NMPOAYKT COOAEPXUT MUHMMAanbHOE KOMMYEeCTBO
KOHcepBaHTa. [lnokcmaom cepbl Takke obpabaTbiBaloT CyxOpyKTbl OIS TOrO, YTOObI OHM Ny4Lle
XPaHUNNCb 1 He TepsSnu TOBapHbIv BuA. MNpakTtuyecku Bce LMTPYCOBbIE Nepen TPaHCNoOpTMPOBKOM
obpabaTtbiBatoTca E220.

64. YUTto noHMmaroT nog GMOnorMyeckon LIeHHOCTbIO NpoayKTa?

OTBeT: [log Guonormyeckon LEHHOCTBIO NPOAYKTa NOHMMAKT cOanaHCMPOBaHHOCTbL COAepPXaHus
B ero cocraBe GUONOrMYECKM akTUBHbIX BELLECTB: HEe3aMeHWUMbIX aMWHOKUCIIOT, MOMMHEHachl-
LLIEHHbIX XUPHbIX KACNOT, BATAMUHOB U MUHEparnbHbIX BelecTB. akTopy 6MONornyeckon LieHHo-
CTV yAenseTcs NoBbllIEHHOE BHUMaHWE Npu pa3paboTke HOBbIX NPOAYKTOB MUTaAHUA, NPOLYKTOB
ONsl AeTCKOro U ANEeTUYECKOro NMUTaHuS, MPOAYKTOB CNeumanbHOro HasHavyeHust (ons crnoprcme-
HOB, KOCMOHABTOB U Ap.).

65. Ha yem ocHOBaH apreHTOMeTpUYECKMIn MeTo, onpedeneHns xnopuga HaTpma?

OTtBeT: ApreHTomeTpunyeckun metoa (Metoa Mopa). MeTtoz OCHOBaH Ha TUTPOBaHWK XITOPUAOB B
HelTpanbHOW cpefde pacTBOPOM HMTpaTta cepebpa B MPUCYTCTBMM MHOUKATOpa Xpomara Kanwus.
MeTog npegHasHayeH Ons onpederieHnss MaccoBoW JOnu conuv B nonydabpukarax, B KOTOPbIX
HOpMUMpYeTCH 3TOT NokKasaTternb, a Takke B bnogax (M3genusx) B criydae pasHornacum npu opra-
HONENTUYECKOW OLIEHKE.

MpoueHTHasa wkana 0-100 %;

85-100% - OTNWYHO (NpakTUYeckoe 3ajaHue BbINOMIHEHO B YCTAHOBMEHHbLIN CPOK C UCMOMb30BaHUEM
pekoMeHaauui npenofaBaTtensi; NokasaH BbICOKUA YPOBEHb 3HAHWUS U3YYEHHOro matepuana no 3agaHHoW Te-
Me, NMPOsIBNEH TBOPYECKUN NOAX0[, yMeHue rnyboko aHanusnpoBaTb npobnemy u aenatb obobuiatolime npak-
TUKO-OPUEHTUPOBAaHHbIE BbIBOAbI; paboTa BbinonHeHa 6e3 ownbok 1 HeJoveToB MK gonylleHo He 6onee oa-
HOro Hego4yeTa);

75- 84,99% - xopowlo (NpakTu4eckoe 3agaHune BbIMOSIHEHO B YCTAHOBJIIEHHbIA CPOK C UCMOSIb30BaHUEM
pekoMeHaauu npenogasaTens; nokasaH XOpOLNi ypoBEHb BriafieHUs1 N3y4YeHHbIM MaTepuanom no 3agaHHowm
Teme, paboTa BbINOMHEHA MOMHOCTBIO, HO AOMYLLIEHO B HEW: a) He bornee ogHow Herpybow owmnbkn n ogHoOro
Hego4eTa; 6) nnn He 6ornee ABYX HEOOYETOB);

60-74,99% - yooBneTBOPUTENBLHO (MpakTU4eckoe 3aJaHune BbIMOMHEHO B YCTAHOBIIEHHbIA CPOK C 4a-
CTMYHBIM UCMNONb30BaHWEM PEKOMeHAaLMA npenofaBaTens; NPOAEMOHCTPUPOBAHbI MUHUMATbHbBIE 3HAHUSA MO
OCHOBHbIM TEMaM U3y4eHHOro maTepuana; BbINOSIHEHO HE MEeHee NONOBUHbI PAabOoTbl MK AONYLLEHbI B HERN a)
He Gonee AByx rpybbix owmnbok, 6) He Bonee ogHow rpybon owmnbkn U ogHOro Hegoyeta, B) He bonee AByXx-
Tpex Herpybbix owmnbok, r) ogHa Herpybas owmnbka n Tpu HegodeTa, 4) Npy OTCYTCTBUM OWMBOK, 4-5 Hegoye-
TOB);

0-59,99% - HeyOooOBMNETBOPUTENBHO (YMCMO OLWMOOK M HELOYETOB NPEBOCXOAMT HOPMY, NPW KOTOPOMN
MOXeT ObITb BbICTaBEHA OLIEHKa «YLOBNETBOPUTENBHOY» UMW €CNX NPaBUMIbHO BbINOMHEHO MEHEE MOSTOBUHbI
3agaHus; ecny oby4yaroWmicst He NpUCTynan K BbIMOSTHEHWIO 3aaHUs U NPaBUIbHO BbIMNONHUN He 6onee 10
NpOLIeHTOB BCEX 3aJaHui).

3.4 Kenc-sagaHuve

3.4.1 lWughp u HaumeHoOBaHUEe KOMiemeHyuu
OlNK-1 CnocobeH n3y4yaTb, aHaANM3nMpoBaTb, UCMNOJb30BaThL Buonornyeckme obbeKTbl U NPOLIECCHI, OC-
HOBbIBasiICb Ha 3aKOHaX W 3aKOHOMEPHOCTSIX MaTeMaTUYECKMX, (PUINYECKMX, XMMUYECKMX U BUOMNOrMYecknx Hayk
N MX B3aNMOCBSI3SIX
Ne 3apa- dopmynupoBka 3agaHust
HUs




66.

OnpegenuTb aHepreTrdeckyto LeHHocTb 200 r nacTeprM3oBaHHOrO KOPOBLEFO MOJIOKA, ECITU B HEM
copepxutcs (B %): 6enkoB — 3.5, xupoB — 3.2; yrneBogoB — 4.5.(Xumuyecknii coctaB Morioka)

PeweHue: B 200 r monoka cogepxutcs: 6enkoB 3.5x 2 =7 r; xupoB 3.2 X 2 = 6.4 1; yrneBoaoB
4.5 x 2 = 9r. 3Hasi kKanopunHoOCTb 1 r 6GEnKoB, XXMPOB, YINEBOAOB, MOXHO paccynTaTb 3HEpPreTu-
YeCKYyH LeHHOCTb (B T): 6enkoB — 7, xupoB — 6.4, yrneBonos — 9. 6enkoB4.0 kkan (16.7 kx) x 7 =
28.0 kkan; xupoe 9.0 kkan (37.7 k[x) x 6.4 = 57.6 kkan; yrneBogoB 3.75 kkan (15.7 k) x 9 =
33.8 kkan. CneposartenbHo, aHepreTnyeckas LieHHocTb 200 I MOnoka KOPOBbLErO NacTepmu3oBaH-
Horo pasHa: 28.0 kkan + 57.6 kkan + 33.8 kkan = 119.4 kkan

67. Onpenenutb TEOPETUYECKYIO 1 MPaKTUYECKY0 aHepreTmyeckyto ueHHocTb 100 r nweHn4Hon
oborHon mykm (B kkan u k), B coctas koTtopown Bxoaut 10 % 6enkos, 2 % xwupa, 60
% kpaxmana.

PelweHune. QHepreTnyeckas LLEHHOCTb BbipaXKaeTcsl B KUITOKanopusx (kkam) unv B CUCTEME B Ku-
noppxoynsx (k). 1 kkan = 4,18 k [x.

Ha 100 r npogykta npu okucrieHumn 1 r yrnesogoB Bblgensetca 3,75 kkan aHepruv unu 15,7 kx;
1 r 6enka — 4 kkan (16,7 k) aHeprum 1 1 rxupa — 9 kkan (37, 7 k[X) saHepruu.
TeopeTuuyeckas aHepreTmyeckas ueHHocTb 100 r nweHNnYHon 06OMHON MYKMU COCTaBUT:
Q.u.100r=10*4+2*9+ 60 * 3,75 = 283 kkan

Q.u.100r=10*16,7+2 * 37,7 + 60 * 15,7 = 1185,4 k[Ix.

MpakTnyeckas aHepreTuyeckas LeHHocTb 100 r NwWeHNYHON OOOMNHOM MYKU COCTaBUT:
9.u.100r=10*4*0,845+2*9*0,94 + 60 * 3,75 * 0,956 = 267,8 kkan
9.u.100r=10*16,7*0,845+2* 37,7 * 0,94 + 60 * 15,7 * 0,956 = 1112,6 kx.

68. Mpn MHMPEKUNOHHBIX U NPOCTYAHbIX 3aboneBaHMAX 3allMTHOW peakumen opraHmsma SABMseTcs
rmnepTepmMusl, T.e. NoBbllleHNe Temnepatypbl Tena. ObLiee camovyBCTBME YernoBeka npu 9ToM
yxyawaetcsa. OnuwimTe, YTO M3MEHSIeTCS B CBOMCTBaxX 6enkoB Npu BbICOKOW TemnepaType Tena.
OtBeT: oBbiLEHNE TEMMepaTypbl Tena gaxe Ha 2-3 rpagyca NpUBOANUT K U3MEHEHUIO KOHop-
Mauuy BernkoB, YTO BMAMSET HA UX aKTUBHOCTb, U3MEHSIET MX CMOCOOHOCTb B3aMMOLEWNCTBUS C
apyrmmm 6enkamu 1 nurasgamu. CkopocTn MeTabonmMyeckmx NpoLeccoB Npy 3TOM Takke Bapbu-
pylOT 1 nponcxoguT "pasdanaHcupoBka” metabonuama.

69. lMocnegoBaTenbHOCTb Y NMOMNOXEHNE aMUHOKUCIIOT B TPUMCKHE, XUMOTPUNCKHE, dractase u B He-
KOTOpbIX (pakTopax cBepTbiBaHMSA KpoBu coBrnagaeT Ha 40%. MNpegnonoxute, 4To MOXeT ObITb
obuuero y Bcex aTux 6enkos.

OtBeT: [JaHHble 6enkn popMmnpytoT CEMENCTBO CEPUHOBLIX NpoTeas, PYHKLMEN KOTOpbIX ABMs-
eTcs rmaponus 6enkoB. B nx akTUBHbIN LIEHTP BXOAUT aMUHOKMUCIOTa CEPUH. OBOMOLIMOHHO aMu-
HOKMCMNOTHbIE 3aMeHbl B MpapoauTensckoMm Bernke npuMBenu K OTAnYuaM KOHopMauun ykasaH-
HbIX BenKoB, YTO Takke U3MeHUNO CyBCcTpaTHyO cneunuduyHoCTbL hepMEHTOB, XOTs obliee CTpo-
€eHune n hopma OCTanmnCb CXOXMW.
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3nacraza XHUMOTPUNCHH
Puc. CxoactBo BHeLWHero Buaa AByx GepmMeHTOB CO CXOXKeN GyHKLUMeN

70. Yrnesoapl B paumoHe ctygeHTta gatot 1600 kkan (6704 k[x). MNMNoacuMtanTte, 4OCTAaTOYHO NN OH
nornyyaeT yrneBoaoB.
OtBeT: 1 r yrneBogoB npu okucrieHnn gaet 4,1 kkan (17,2 kx). CnegoBaTenbHO, B pauyoHe
ctyaeHta 390 r yrnesogos npu Hopme 380 r, T.e. coaepaHue yrneBOAOB B pauMoHe AoCTaTou-
Hoe.
1600 kkan — X
41kkan—1r
X=390r

71. HekoTopble ntoau cuntaroT, 4To Xneb n kaptTodernb SBRSITCA N0 CYTU OOHUM U TEM Xe NPoayK-

TOM W OTNMYAOTCS TOMbKO BKYcOM. [1oaToMy BMecTo xneba OoHM mpeanovuTarT ynoTpebnsartb
kaptodenb. ConocTtaBbTe cocTaB xneba un kaptodens.

OTBeT: KapTodenb n xneb sBnaiTCS BaXHbIMU NULLEBLIMU NpoaykTamu. CoaepxaHue kpaxma-
na B xnebe B 2 pasa, a 6enka B 2-3 pasa 6onblle, Yem B kapTodene. B 6enke kapTodens mano
METMOHMHA M UUCTENHA, HO MHOIO JIN3MHA, KOTOPOro HEJOCTATOYHO B xnebe. B To e Bpems 3ep-
HoBble 6oraTtbl METMOHMHOM M LIMCTEMHOM, NO3TOMY Xneb 1 kapTodenb XOpoLo AONOMHSAT apyr
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apyra (xoTs orpaHNM4MBaOTCS MPU HAKIIOHHOCTU K OXKMPEHUIO)

72. B pekomeHaauusix no nutaHuio Ans 6onbHbIX caxapHbiM anabeTom 0ObIMHO NpennaratoT caxap
3aMeHATb copbuToM. OOBACHUTE NPUYMHY TaKoW pekoMeHaauuu.

OTtBeT: CopbuT — LUMPOKO MCMONb3yeMbI 3aMeHUTENb IMI0KO3bl Ans 60NbHbIX caxapHbiM Anabe-
ToM. B neuyeHn nopg BnvsiHMem depmeHTa copbutaoermgporeHasbl COpoOuT npeBpallaeTcsi BO
dpyKTO3y, NYyTN MeTabonmama KOTOpPOW B ropasfo MeHbLUEN CTENEHN 3aBUCAT OT UHCYIMHA.

73. [na onpegeneHus KonuyecTea NUNAOB B CYTOYHOM paLvoHe HEODXOANMMO NPOU3BECTM MX IKC-
TparmpoBaHue. HazoBuTe CBOMCTBA NUMNUAOB U NPEANOXUTE PaCTBOPUTENN, NPUrOAHbIE OIS
JaHHOM 3agayn.

OTBeT: Jlunnabl 04eHb pa3HOPOAHbI MO CTPOEHMIO, OOLUM AMsl HUX SBNISIETCA CNOCOBHOCTD K
pPacTBOPEHUIO B OPraHMYeCcKUX pacTBOPUTENSX, TaKUX Kak XrIopodopM, aueToH, adup, ropsuunii
CnMpT 1 Ap. ITU BeLLLeCTBa MOXHO NPUMEHSATb U ANs KCTPaKLMK Xupa.

74. B coctaBe CcyTOYHOro pavmoHa B3pOCMOro MyX4uHbl, paboTatoLLlero B CEBEPHOM panioHe CTpaHbl
Ha necosarotoBkax, cogepxanocb 100 r xupa, n3 kotopbix 20% CoCTaBMMIO NOACOSTHEYHOE Mac-
no. OueHnTe NpaBUNbHOCTbL COCTaBIEHUS paLMOHa.

OtBeT: CyTO4YHbIA paumMoH 4YernoBeka cocTaBnsieT okono 80 r XMPOB, KONMMYECTBO KOTOPbLIX B
ycroBusix CeBepa Ha Tsenon dusnveckorn pabote OOIMKHO HECKOMbKO yBenuuneatbesi, 20-25%
€ro [OMKHbl COCTaBMATb pacTUTENbHbIE Xupbl. CnegoBaTternibHO, pauMoOH B OTHOLUEHUN XUPOB
COCTaBIIEH NPaBUITLHO.

75. OHeprosaTpartbl yernoBeka coctaBnsaoT 3500 kkan (14665 k). Ha gonto sHeprosatpaT, obecne-
YMBaeMbIX NUNMAAMN, NPUXOAUTCS OKono 22% Bcen HeobxoamMmown aHeprun. PaccuntanTe konu-
YeCTBO NUMNMOOB PACTUTENBHOIO U XXUBOTHOMO MPOUCXOXAEHUS, KOTOPOE [OMKHO BXOAUTb B pa-
LIMOH.

OtBeT: [na Toro, 4tobbl paccumTaTb, CKOJIbKO IMNNO0B PACTUTENBHOIO U XXMBOTHOMO NMPOUCXOX-
OEHUS JOMKHO BXOAWTb B PALMOH YENOBEKA, HY>KHO HaNTW:

1) KonnyecTtBo aHepruum, NpoayKuuo KOTOPOKM AOMKHbI obecneunTbs Nunuabi:

3500 kkan — 100%

X Kkan — 22%

X =770 kkan

2) KonuyectBo nunuaoe, kotopoe obecnevmBaet 770 kkan (3226 k[Ix)

770 kkan (3226 kx) — X1

9,3 kkan (39 kx) —1r1

X =82,8 r nunngos

3) N3BecTHO, YTO pauMoH 4YernoBeka AOMMKEH COCTOATb M3 2/3 XUBOTHOrMO M 1/3 pacTutenbHOro
xupa. CnegoBaTenbHO, pacTUTENbHBIX XUPOB AOMKHO ObiTh 28,3 I, XXMBOTHLIX — 56, 6 T.

Kputepuu u Lwikanbl OLEeHKN:

- OLleHKa «3a4YTEeHO» BbICTaBMSAETCS CTYAEHTY, €Cnu AOMaLLHee 3aaHue SBMsSeTCs CaMOCTOSITENbHbIM,
OpUrMHarnbHbIM TEKCTOM, B KOTOPOM MPOCMEXMBAETCH aBTOpPCKasd No3uums, NpogyMaHHas cuctema apryMmeHToB,
a TaKkke HanudecTtByeT 0B0OCHOBaHHbIE BbIBOAbI; UCMOMb3YTCA TEPMUHbI, NMOHATUSA MO OUCLMNINHE, B paMKax
KOTOPOW BbINOMHSAETCA paboTa; MOMHOCTbI0 COOTBETCTBYET BbIOpaHHONM TeMe, LIenu 1 3agadyam; TEKCT JoMalLlHe-
ro 3agaHusl NIOrM4eckn BbICTPOEH, UMEET YETKYIO CTPYKTYpY; paboTa COOTBETCTBYET BCEM TEXHUYECKMM Tpebo-
BaHWUsIM; JOMaLLHee 3a4aHune BbINOMHEHO B YCTAHOBMEHHbIN CPOK.

- OLeHKa «He 3a4YTeHO», BbICTABMNAETCH CTYAEHTY, ecnv AoMallHee 3ajaHune He ABMseTcs CaMoCTos-
TeNbHbIM, OPUrMHANbHBIM TEKCTOM, B KOTOPOM HE NPOCMEXMBAETCH aBTOpPCKas No3vnums, He NpogyMaHa cucrema
apryMeHToB, a Takke OTCYTCTBYHOT OOOCHOBaHHbIE BbIBOAbI; HE UCMOMb3YHTCA TEPMUHbI, MOHATUS NO AUCLUU-
nnuHe, B pamMKax KOTOPOW BbINOMHAETCA paboTa; He COOTBETCTBYET BblIOpaHHOM Teme, Lenu u 3agadyam; TeKCT
JOoMallHero 3afaHus KOMMO3MLMOHHO He BbICTPOEH; paboTa He COOTBETCTBYET TEXHMYECKMM TpeboBaHUAM; 00-
MallHee 3aJaHne He BbINOSIHEHO B YCTAHOBIEHHbIV CPOK.

4. MeToauyeckne maTtepuanbl, onpeaensiowme npoueaypbl oueHUBaHUSA 3Ha-
HUN, YMEHUN, HaBbIKOB U (UNN) oNbiTa AEATENIbHOCTHU

Mpoueaypbl oueHUBaHUA B Xxo4e U3yYeHUa AUCLUNIUHBLI 3HAHUW, YMEHUA U HaBbIKOB,
XapakTepuayoLwmx atanbl popMMpoBaHMs KOMNETEHUUI, PErNaMEHTUPYIOTCH NONOXEHUSIMU:

- 1 BI'YWUT 2.4.03 lNonoxeHne 0 KypCoBbIX 3K3aMeHax U 3a4eTax;

- M BIrYWUT 4.1.02 lNonoxeHne 0 peNTUHIOBOW OLIEHKE TEeKyLLen ycrneBaeMOoCTH.

[ns OUEHKN 3HaHWN, YMEHWN, HABLIKOB OByYaloLMXCa N0 AUCUUNIINHE NPUMEHSAETCS
penTnHroBasa cuctema. MtoroBas oueHka No AUCUUMNIMHE ONpeaensieTcss Ha OCHOBaHWUK
onpeaeneHns cpegHeapmmMeTUYeCcKoro 3Ha4eHns 6annos No KaXXgomy 3agaHuio.



3ayeT NO AMCUMMNIIMHE BbICTABMSETCA B 3a4€THY0 BEAOMOCTb MO pesdynbtatam pabo-
Tbl B CEMECTpPe Nnocrie BbINOMHEHNSA BCeX BUAOB y4ebHon paboThbl, npegyCcMOTPeHHbIX pabo-
4Yyen NporpaMmMon OUCUMUNINHBLI (C OTMETKOM «3a4TeHO») MU NOoslydeHun Nno pesynbTatam Te-
CTUPOBaHMNA NO BCEM pasgenam amcumnimHbl He meHee 60 %.



5. OnucaHue nokasaTteneun N KpUTepmeB OLleHMBAHMUA KOMMNETEeHLMN Ha Pa3NUYHbIX 3Tanax ux (oopMMpoBaHUA,
onucaHue LKan oueHUBaHUSA AN KaX[oro pesynbTaTta o0y4YeHUsi No AUCLUNIINHE

Pesynbtathl 0byye-
HUS no aTanam ¢op-
MMWPOBaHUS KoMMe-
TeHUnn

MpeameT oueHku (npo-
AYKT Unv npowecc)

MokasaTtenb oueHnBaHMs

Kputepum oueHnBaHus
ChopMUPOBAHHOCTM KOMMETEHLUIN

LLIkana oueHnBaHus

Akagemunye-
cKasi oueHka
mnn 6annsbl

YpoBeHb OCBOEHUS
KomMneTeHunn

OlNK-1 CnocobeH nsyyaTb, aHanu3
MaTtu

npoBaTb, NUCMOJIb30BaTb Ononornyeckne o6LEKTLI K npoueccChbl, OCHOBbIBAACb Ha 3aKOHax U 3ako
YeCcKux, cpmamqecmx, XUMUYECKNX 1 BUONOrNYecKmX HayK 1 X B3aUMOCBA3AX

HOMEPHOCTAX MaTe-

3HaTb 3HaHue nepeyHs MN3noxeH M mpoaHanuaMpoBaH MepeYyeHb OCHOBHbIX
OCHOBHbIX BVonoru- Bronornyecknx 06LEKTOB, PaKTOPOB M TEXHOMOrNYe-
YeCKMX 0BLEKTOB, OcrosHoli  NEpeUeHs 0C CKMX MPOLIECCOB NPOM3BOACTBA MULLEBLIX NMPOOYKTOB,
haKTOPOB 1 TEXHO- OCHOBaHHbIX Ha 3aKOHOMEPHOCTAX MaTEeMaTUYECcKMX, 3auTeno/ )
MOFAYECKUX NDOLIEC- HOBHbIX ~ BMONOMMYECKUX | DU3UYECKUX, XMMUYECKMX 1 BUOSOMMUECKUX HayK 1 UX 60-100 OcBoeHa (6a30Bblif)
pou 06beKToB, OaKTOPOB W | B3aWMOCBA3SX, pPaLMOHambHbIX MyTel peLueHus op-
COB Npon3BOACTBA TexXHONorm4eckmx npo- raHu3auum npomsBoacTea Ang obecnevyeHus BbICOKO-
NMULLIEBLIX NPOAYKTOB, =
L poay! Leccos npow3eopcTea | 0 kadectsa 6uonornyecknx OOGBLEKTOB U TOTOBON
OCHOBaAHHbIX Ha 3a- npoaykumm
NULWLEBBIX MPOOYKTOB, OC-
KOHOMEPHOCTSIX Ma- He u3noxeHbl: nepeyveHb OCHOBHbLIX GMOMOrMYEcKnX
HOBaHHbIX Ha 3aKOHOMep-
TemaTmyeckux, dum- 06BbEKTOB, (haKTOPOB M TEXHOMOTMYECKMX MPOLECCOoB
3NYECKUX, XMMn4e- HOCTAX  Maremartuieckux, npon3BoacTBa NUueBbIX NMPOAYKTOB, OCHOBAHHbLIX Ha
CKUX U Buonormye- cb”g”“'ec'(”x’ XUMUHECKUX | 3aKk0HOMEPHOCTSX  MaTeMaTUyecknx,  (OU3MYECKNX,
N BUONOrMYECKMX Hayk U -
CKUX HayK 1 UX B3a- Yl XMMUHYECKMX 11 GUOTIOTMYECKUX HAYK U UX B3aNMOCBS
MMOCBS35IX, paLmo- MX B3aUMOCBSA3SX, pPaUW- | 3ax, pauuoHanbHbIX NyTeN peLleHWUs opraHusaumm
HANLHBIX n’Te|7| o OHamnbHbIX MyTel pelle- | NPOU3BOACTBA ANst 0GecneyYeHns BbICOKOrO kayecTBa
y P HWUSI OpraHu3aLuu npous- | Bronornyeckix oGLEKTOB U rOTOBO NPOAYKLMK He sauteno/ | He ocsoeHa
LLeHnsa opraHmsaumn 0-59,99 (HepocTaTOYHbIN)
BoacTBa Ana obecneve-
npou3BoACTBa AN
HUSi BbLICOKOIO KayecTBa
obecneyeHuns BbICO-
BGuonornyeckmx oOBEKTOB
Koro kavecTtBa b6uo- y
1 FOTOBOW MpoayKumn
Nornyecknx o6 bEeK-
TOB U rOTOBOW MNpoO-
OyKUUK
YmeTb 3awura nabopatop- | MpumeHeHne coBpemeH- | CamMoCTOATENLHO NPYMEHEHbI COBPEMEHHbIE MeToAbI
HO paBoTbi (coBe- HbIX METOAOB orpegene- | ONPEAENEHNs nokasaTenei KayecTsa 1 6e30nacHoCTu
cenoBaHue), pelue- WS MokasaTeneil kaye- | CbIPbSi ¥ FOTOBOW MPOAYKLMM XMBOTHOTO M pacTUTesb-
HUE TECTOBbIX 3aAa- | CTBA M GE30MaCHOCTM Chli- :oroTbnp;ov;:Sozuf:rﬂ, KB’:”;';IO”"'”e H: :cﬁdaqemr:—
i P W 1OTOBOM MPOYKLIN | (o o G50 it © yueTom TpeBosakmi Hop-|  eomo0 | o
XVBOTHOTO W pacTUTerb- POAYyKUMM C y P P 60-100 Helit)
MaTMBHO-TEXHUYECKON OOKYMEHTaLMW, OCHOBaH-
Horo NPOVCXOXAEHUS,
Hble Ha 3aKOHOMEPHOCTSAX MaTeMaTU4ecknx, -
BAMSIOWMX Ha addek-
TMBHOCTL  TexHonormye- | SVHECKAX, XUMUYecknX u GMONOrnyeckMx Hayk u
NX B3aMMOCBS3AX
CKOTO Mpouecca W Ka4e- mhe ™ n o nbio nogobpaHbl MeToasl onpeaenenus| He sadterol He ocBoeHa
CTBO TOTOBOW MPOAYKUWWN | nokazateneit kauyectBa M 6€30NacCHOCTU CbIpbS U FO- 0-59,99 (HeOoCTaTOuHbIN)




C ydyeTtoM TpeboBaHui
HOPMaTUBHO-TEXHUYECKOMN
OOKYMeHTaLun, OCHOBaH-
HbIX Ha 3aKOHOMEPHOCTAX
MaTemMaTu4eckmx, usn-
YECKUX, XUMMUYECKUX U
BuonorMyecknx Hayk m nx
B3aMMOCBA3SX

TOBOW NPOAYKLMM XKUBOTHOTO Y PacTUTENLHOTO Npouc-
XOXOEHUs!, BRusiiowne Ha 3pdPEKTUBHOCTb TEXHOMOo-
TMYEecKoro NPoLecca 1 Ka4ecTBO FOTOBOW NPOAYKLMK C
yyeTom TpeboBaHUii HOPMAaTUBHO-TEXHUYECKOW OOKY-
MeHTaLuW, OCHOBaHHbIX Ha 3aKOHOMEPHOCTSIX MaTe-
MaTU4eckux, pusnIecKkmX, XMMUYECKUX 1 Gronornye-
CKMX HayK 1 UX B3aMOCBSI35IX,

Bnapetb

Kenc-3apaHue

[leMoHCTpaumsa  coBpemeH-
HbIX MEeTOdOB onpefeneHus
nokasatenev kayectsa U
6e30nNacHOCTU Cbipbsi U TOTO-
BOW NpPOJYKLMUM XMBOTHOMO U
pacTUTENbLHOTO NPOUCXOXAe-
HWS, BRUSIOWMX Ha addek-
TUBHOCTb  TEXHOJIOrMYECKOoro
npouecca M KayecTBO rOTO-
BOM MpPOAYyKUMM C Yy4eToM
TpeboBaHuii HOpPMaTMBHO-
TeXHUYECKON [OKyMeHTaLuu,
OCHOBaHHbIX Ha 3aKoHOoMep-
HOCTSIX MaTemMaTUyecKmx,
PUNYECKNX, XUMUYECKUX W
fGuonormyecknx Hayk u ux
B3aVIMOCBSA3AX

MNpvBegeHa AeMOHCTpaUusi COBPEMEHHbIX MeTOAOB
onpegeneHns nokasartenen kayectsa n 6esonacHoOCTU
CbIpbsi M FOTOBOW NPOAYKLMW XUBOTHOTO N pacTuTenb-
HOro MPOUCXOXAEHUS, BIUSAIOWMX Ha 3DdPEKTUBHOCTD
TEXHOMOrMYeCcKoro npouecca M KavyecTBO T[OTOBOM
npoaykumm c y4yeTom TpebOBaHWA HOPMaTUBHO-
TEXHUYECKOW OOKYMEHTaLMM, OCHOBaHHbIX Ha 3aKOHO-
MEpPHOCTAX MaTemMaTuyeckmX, (U3NYECKUX, XUMu4e-
CKMX 1 BMOMOTMYECKMX HayK 1 UX B3anMOCBA3AX

3auTteHo/
60-100

OcBoeHa (NoBbILLEH-
HbI)

He npvBeaeHa AeMOHCTpaLust COBPEMEHHBIX METOL0B
onpeneneHns nokasaTernei kayecTBa U 6esonacHocTu
CbIpbsl 1 FOTOBOW NMPOAYKLMM XMBOTHOTO U pacTUTelb-
HOrO NMPOUCXOXAEHUS], BIUSIOLUX HA 3PPEKTUBHOCTb
TEXHOMOTMYECKOro MpoLiecca M KauyecTBO TOTOBOWM
npogykuum c yyeTom TpeGoBaHWii HOPMAaTUBHO-
TEXHUYECKON AOKYMEHTALMWN, OCHOBaHHbIX Ha 3aKOHO-
MEpHOCTSIX MaTeMaTUYeckux, (U3MYECKUX, XUMUYe-
CKMX U BMONOrMYECKMX HayK U UX B3aNMOCBS3SIX

He 3auTeHo/
0-59,99

He ocBoeHa
(HepocTaTOYHbIN)
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