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1.Iesin ocBOEHMSI TUCUMILTHHBI (MO/YJIf)

enb ocBoeHUst TUCHUIUIUHBI (MOAYsl) PUINKO-XUMHUUYECKHE CBOMCTBA MPOIYKTOB IH-
TaHusl CHOPMHUPOBATH y OOYYAIOIIMXCS MPEJICTABICHUE O MPOIYKTaX MUTAHUS KaK O CTPYKTYp-
HO-CJIOHBIX XMMHUYECKUX CHCTEMax C KOMILIEKCOM XHMHUYECKUX, (PU3MKO-XUMUYECKUX U OnO-
JIOTUYECKNX B3aMMOJICHCTBHIA, OMPEACISAIONIMX KAuyeCTBO MPOIYKTOB U UX IMOTPEOUTEIHCKUE
CBOICTBA.

[Ipu ocBoeHWM JaHHON JMCHUILIMHBI YUYUTHIBAIOTCS TPYAOBBIE (YHKIIUH CIEAYIOIIETO
poecCuOoHaNBHOTO CTaHaapTa!

22.005 Crenuanuct 1Mo TEeXHOJIOTHH MPOIYKIIUU U OpTaHH3aIMKi OOIIECTBEHHOTO IMUTAa-
Hus (yTB. mpukazoM Muntpyna Poccun ot 15.06.2020. Ne329H)

2. MecTO AUCHUILIMHBI B CTPYKTYpe 00pa3oBaTeibHOM NIPOrpaMMbl

CornacHo y4eOHOMY IuIaHy MO HampasieHHIo moarotoBku 19.03.04. Texnonorus mpo-
IYKIUM U OpraHu3aus 00IIeCTBEHHOTO MUTAHUSIMCIUIUIMHA (MOIYIb) «DU3NKO-XUMHYECKHE
CBOMCTBa MPOJYKTOB MHUTAHUS» OTHOCHUTCS K DJIEKTHBHBIM JUCHUIUIMHAM (MOIYJIsIM) 4acTH, (op-
MUpYyeMoii ydacTHUKaMu oOpa3oBaTenbHbIX oTHOIeHuib1.B./1B.03.01.

Jly1s ycnemHoro ocBOEHMsI AUCHUILIIMHBI 00YJaroIMics T10JKEH BIaJAETh 3HAHUSAMU Clie-
OYIOIIUX JUCHUIUIMH: «AHATOMHUS THILEBOTO CHIPbS»,«AHATUTHYECKAass XUMHS U (DU3HKO-
XUMHUYECKHE METOIbI aHATI3a.

OcBoeHMe JaHHOW JUCHUIUIMHBI HEOOXOIMMO KaK MPEANIECTBYIONIECE PU M3ydIeHUH ClIe-
IYIOIIUX TUCHUTUINH: «CaHuTapusi U TUTHEHA MUTaHus», «DU3n0I0ro-0MOXMMHUYECKHNE OCHOBBI
MIPOU3BOJICTBA MOJIOUHBIX U MSCHBIX MPOAYKTOBY», «be30MacHOCTh MUILEBOrO ChIpbs», « ToBapo-
BeJIHAs XapaKTEPUCTUKA MTPOJIOBOILCTBEHHOTO ChIPhs», «KOHTpOIb KauecTBa MUIIEBON MPOTYK-
uun», «OCHOBBI UICKYCCTBEHHOI'O UHTEIIIIEKTa.

3HaHHWE W HaBBIKU, C(hOPMHUPOBAHHBIC B PAMKaX JAHHOW TUCIUTUIMHBI, HCOOXOIMMBI IS
MOCIEAYIOIIETO OCBOCHHS 0a30BBIX AHUCUUIUIMH HANpPaBIEHUS MOATOTOBKH IMPHU BBIMOIHEHUU
Pa3JIMYHBIX BUI0B paboT B MPOGECCHOHATBHOM JIEATETbHOCTH.

3.IlnanupyemMble pe3yJIbTAThI 00y4YeHHs MO AUCHUILINHE (MOIYTI0),
COOTHECEHHbIE C INIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHUS 00pa30BaTe1bHOH

NPOrpamMMBbl

B pesynbTaTte n3ydeHus JUCHUILIMHBI OOYUYaAIOLIUICS TOJKEH OCBOUTH TPYIOBblE (DYyHK-
LUU:

VhpaBieHne KauecTBOM, O€30MaCHOCTbIO M IPOCIEKUBAEMOCTBIO IPOU3BOACTBA IIPO-
JTYKLIMU OOIIECTBEHHOTO0 MUTAHUS MAacCOBOI'O M3TOTOBJIEHUS U CHEIHAIU3UPOBAHHBIX MUIIEBBIX
npoayktoB (22.005 Cneunanuct 1Mo TEXHOJIOTHHM MPOIYKIUH U OpraHU3alMy OOIEeCTBEHHOTO
nutanus. T®. — D/02.6)

TPYZIOBBIE IEUCTBUSA:

22.005 Crenuanuct 1o TeXHOJIOTMH MPOAYKIUH M OpraHu3aluu OOIIeCTBEHHOTO IMHTa-
Hust. TO. — D/02.6:

BxoaHON M TEXHOJNOTMYECKUH KOHTPOJIb KauecTBa ChIPbA, Moy(padpuKaToB U rOTOBOM
MPOAYKIMH JIJIsl OpTraHU3aIMK PallMOHATIBHOTO BEACHUS TEXHOJIOTHYECKOTO Mpoliecca MPOU3BOI-
CTBa B LEJAX Pa3pabOTKU MEPONPUATHH MO MOBHIMIEHUIO 3((EKTUBHOCTH MPOU3BOJCTBA IMPO-
YKL OOIIECTBEHHOTO MUTAaHUS MacCOBOTO M3TOTOBJIEHUS M CIIEHUATM3UPOBAHHBIX MUILIEBBIX
IPOJYKTOB.

Pa3paboTka MeTO0B MPOAYKIMH B MPOIIECCE TEXHUYECKOTO KOHTPOJISI U UCTIBITAHUSI TO-
TOBOM MPOM3BOJICTBA MPOIYKIIMU OOIIECTBEHHOTO MUTAHHUSI MAaCCOBOI'O M3TOTOBJICHUS U CIIE€LUa-
JM3UPOBAHHBIX MUIIEBBIX MPOTYKTOB.

VY4er chIpbsi M TOTOBOM MPOAYKUUHU Ha 0a3e CTaHIAPTHBIX U CePTU(UKAMOHHBIX UCIIBI-
TaHUMN MPOU3BOJCTBA MPOAYKIIMU OOIIECTBEHHOTO MUTaHUSI MACCOBOTO M3TOTOBJICHUS U CIeIHa-



JIM3UPOBAHHBIX MUIICBBIX NTPOAYKTOB B LICIIAX oOecrneueHrs] COOTBETCTBUS HOpMATHBaM BLIXOa
TOTOBOH IpOoAYKIIMU B COOTBETCTBUHU C TEXHOJOTMYCCKUMHU UHCTPYKIUAMU

OcBoeHMe JUCIHUILIMHBI HAITPaBJIEHO HAa (JOPMUPOBAHUE CIEAYIOIINX KOMIETEHIIHIA:

I1K-1 cnocoOeH MCIoIb30BaTh TEXHUYECKHE CPEACTBA IS U3MEPEHUS OCHOBHBIX Iapa-
METPOB TEXHOJIOTMYECKUX IPOILIECCOB, CBOMCTB CHIPhS, MONy(haOpUKaTOB U KaueCTBO TOTOBOI
IPOAYKIMH, OPIraHU30BaTh U OCYILIECTBIIATH TEXHOJIOIMUECKUN IPOLIECC TPOU3BOJICTBA MPOIYK-

OUH ITUTaHUA

[TK-7 cnocoOGeH MpOBOAUTH MCCIEAOBAHUS 110 3aIaHHON METOJUKE U aHAIIM3UPOBATH Pe-
3yJlbTaThl SKCIIEPUMEHTOB

co0eH OpraHu3o-
BaTh U OCYIIECCTB-
JIITh TEXHOJIOI'U-
YECKUH Ipolece
MIPOU3BO/ICTBA
MPOIYKLUH ITUTa-
HUS

LIECTBIIATh TEXHO-
JIOTHYECKHH ITpO-
LIECC IIPOU3BOJICTBA
MPOAYKIIMY ITUTa-
HUSA

HU30BaTh U OCY-
LIECTBJIATh TEXHO-
JIOTHYECKHH ITpO-
L[ECC MMPOU3BOJICTBA
NPONYKLIUU ITUTA-
HUSA

OCYIIECTBIISTh TEX-
HOJOTHMYECKUN
MPOLECC MPOU3BOI-
CTBa MPOIYKLUU
IIUTAHUA

[Mnanupyemsbie Kputepuu onieHHBaHUs pe3ybTaTOB 00YUCHUS
€3yIbTaThI .
pesy. Huzkuit
o0yueHUs .
(TOTIOPOTOBEIHN) . . N
(vHIMKATOPBI [MToporoserii bazoBbrii [ponBuHYTHII
KOMITCTCHIIMS
JOCTIDKCHHUS
He chopmupoBaHa
KOMITCTCHIINH)
IK-1 He cniocoben opra- |YnoeneTBoputenb- | Xoporo cniocodeH |OTINYHO criocoOeH
WNA-1pk1— Coo-  |HHM30BaTh B OCY- HO CIIOCOOEH Opra- |OpraHHu30BaTh U OpraHu30BaTh U

OCYILIECTBIISTh TEX-
HOJOTHMYECKUN
MpOLECC MPOU3BOJI-
CTBa MPOIYKLUU
IIUTAHUA

I/IH-ZHK_l — 3Haer
METO/Ibl U3Mepe-
HUSL OCHOBHBIX
apaMeTpoB TeX-
HOJIOTUYECKHX
MIPOILIECCOB,
CBOMCTB CBIpbS,
oty pabpuKaToB U
Ka4eCcTBO I'OTOBOU
MPOIYKIMU

He 3HaeT MeTonpl
H3MEpEHHs OCHOB-
HBIX TapaMeTpOB
TEXHOJIOTMYECKHX
MPOLIECCOB, CBOMCTB
CBIPBS, IOy (ad-
PHUKAaTOB M Ka4e€CTBO
FOTOBOM IPOIYK-
UH

Y 10BIETBOPUTEND-
HO 3HAaeT METO/IbI
HM3MEpEHHs OCHOB-
HBIX IIapaMETPOB
TEXHOJIOTMYECKUX
MPOLECCOB, CBOMCTB
CBIPBS, Oy (hadpu-
KaTOB M Ka4eCTBO
rOTOBOM IIPOJYK-
817078

Xopo1o 3HaeT Me-
TOJbI U3MEPEHUS
OCHOBHBIX Tapa-
METpPOB TEXHOJIOTHU-
4EeCKHX IIPOLECCOB,
CBONCTB CBIpb,
oty padpuKaToB U
Ka4eCTBO TOTOBOM
MPOAYKIIUU

OTnuyHO 3HaeT
METO/IbI U3MEPEHHUS
OCHOBHBIX Tapa-
METpPOB TEXHOJIOTH-
YEeCKHUX MPOIECCOB,
CBONCTB CBIpb,
oy padpuKaToB U
Ka4eCTBO TOTOBOM
MPOAYKIINU

I/II[-3HK_1 — Uc-
M0JIb3yEeT TEXHU-
YECKHEC CpEACTBa
JJI1 UI3BMCPCHUA
OCHOBHBIX ITapa-
METPOB TEXHOJIO-
THYCCKHUX IPOLECC-
COB

He ucnons3zyer
TEXHUYECKUE CPe]l-
CTBa ISl U3Mepe-
HUSI OCHOBHBIX Ta-
paMeTpoB TEXHOJIO-
THYECKUX MpoLec-
COB

Y 1oBNETBOPUTEIB-
HO HCITOJIb3YET
TEXHUYECKHUE CPEJI-
CTBa IIJIs M3Mepe-
HUSI OCHOBHBIX TTa-
pPaMETpPOB TEXHOJIO-
FHYECKUX MPOILIEC-
COB

XOopo1I0 UCTIONB3Y-
€T TeXHUYECKHe
CpeJICTBa JIJIsl U3Me-
PEHHUST OCHOBHBIX
napamMeTpoB TEXHO-
JIOTUYECKHX TPO-
LIECCOB

OTANYHO UCTIONE-
3yeT TEXHUUECKHE
CpEICTBa JJISl U3Me-
pEHUS OCHOBHBIX
MapaMeTpoB TEXHO-
JIOTUYECKHX TPO-
LIECCOB

[1K-7

H}I-lnxq — Vmeer
MPOBOJUTH HCCIIE-
JIOBaHMS 110 3a-
JTAaHHOW METOUKE

He ymeert nposo-
IUTH UCCIIEIOBAHUS
10 3a/1aHHON METO-
JTIKE

Y 10BNETBOPUTEND-
HO yMEeT IIPOBO-
JUTH UCCIIEOBaHUSA
10 3a/1aHHON METO-
JTIKE

Xopoto ymeer
MIPOBOJIUTH UCCIIE-
JIOBaHUS 110 3aJ1aH-
HOW METOJIUKE

OTnnyHO ymeeT
MIPOBO/IUTH HCCIIE-
JIOBaHMsI 110 3a/1aH-
HOU METOJINKE

H}I-ZHKJ — Cno-
co0eH aHaJIM3UPO-
BaTh Pe3yJIbTaThI
IKCTIEPUMEHTOB

He cniocoOen ana-
JIU3UPOBATH pe-
3YJBTAThI SKCIIEPH-
MCHTOB

Y 10BIETBOPUTEIB-
HO CIIOCOOCH aHa-
JIU3UPOBATH pe-
3YJIBTAThI SKCIIEPH-
MEHTOB

Xoporo crocobeH
aHATU3UPOBATh
pe3yibTaThl IKCIIe-
PHUMEHTOB

OT1nu4HO crioco0eH
aHAIIM3UPOBATH
pe3yIbTaThl IKCIIE-
PHUMEHTOB




B pe3ynbraTe 0cBOSHUS UCHIUTUIMHBI 00yUYaIONTUECs] TOJKHBI:

3HaTh:

- XUMUYECKHUI COCTAB CHIPbSI, MOJYIPOAYKTOB ¥ TOTOBBIX MUIIEBBIX U3JCINL;

- CIOCOOBI OIEHKH TMHIINEBOM IIEHHOCTHU MPOAYKTOB NMUTAHMS; OOIIHME 3aKOHOMEPHOCTH
XUMHUYECKHX, OMOXUMUYECKIX U MUKPOOUOJIOTHIECKUX MPOIECCOB, MPOUCXOISAIINX TIPU XPaHe-
HUU CHIPbS;

- MIPEBPAIIECHUSI ¥ B3aUMOJICHCTBHUE OCHOBHBIX XUMHUYECKIUX KOMIIOHEHTOB CHIPhS B IIPO-
11ecCe TEXHOJIOTMYECKOW 00pabOoTKH MpH MPOU3BOJICTBE MPOAYKTOB MUTAHUS U BIUSHHUE €€ Pe-
JKUMOB Ha COCTaB, CBOWCTBA OCHOBHBIX HYTPHCHTOB, MUIICBYIO M OWOJIOTHMYECKYIO IIEHHOCTH
CBIPbsI 1 TOTOBOM MPOTYKIIHH;

- 0a30BbIE METOJbI UCCIEAOBATEIICKON NEATETbHOCTH ISl OCYIIECTBIICHHUS KaueCTBEH-
HOTO ¥ KOJIMYECTBEHHOTO aHAJIN3a MHUIIICBOTO CHIPHS;

- TEXHHYECKUE CPEACTBA JUISI U3MEPEHUS OCHOBHBIX (DH3MKO-XUMHUYECKUX CBOWMCTB ChI-
pbs, T0Ty(haOpPUKAaTOB U Ka4e€CTBO TOTOBOM MPOTYKIIUH,

YMerTh:

- ONpEeNeNsITh XUMUYECKH KauyeCTBEHHBIH U KOJUYECTBEHHBIH COCTaB HCCIIEAYyEMOTO
00BbeKTa

- apryMEHTHPOBAHO BBHIOMPATh METOJ] UCTIBITAHUS ISl KOHKPETHBIX 3a7a4

- CIOCOOHOCTBIO OCYIIECTBIISATh TEXHOJOTHYECKHA KOHTPOJh COOTBETCTBHUS KadecTBa
MIPOU3BOUMOM MPOIYKIIMH U YCIYT YCTAaHOBJICHHBIM HOPMaM rocyJapCTBEHHBIX CTaHIapTOB;

Baagern:

- HaBBbIKAMHU IPOBEJICHUE DKCIIEPUMEHTA C MPOBEIEHUEM COOTBETCTBYIOIUX PACUETOB U
(GhOpMyYIUPOBKOI BBIBOJIOB;

- 0a30BBIMH XMMUYCCKUMU U (PU3HKO-XUMHUYCCKUMHU METOJaMH aHaIM3a JUIs Oompeere-
HUSL (PU3UKO-XUMHUYCCKUX CBOMCTB M TEXHOJIOTHMYSCKHUX ITOKA3aTesIeH MCIOJIb3YEeMBIX MaTepHa-
JIOB Y TOTOBBIX U3EINH

- BBIOMpATh TEXHUYCCKUE CPEJCTBA W TEXHOJOTHH C YYETOM 3KOJOTUYCCKUX TOCTIE/-
CTBUM UX IPUMEHEHUS

3.1 MaTtpuia cooTHeceHHsI TeM/pa31esi0B YUeOHOM THCIUIIMHBI (MOILYJIA)
U (popMHpyeMbIX B HUX NPO(PeCCHOHAIBbHBIX KOMIIETCHIIUN

KoMmnerenimu Oo0ee
Tewmbl,pa3ienb ANCIUTITHHEL K-1 | k-7 | XomuecTso
KOMIIETEHIINH
Tema 1. Ponb nutanus B )KU3HU YEIOBEKA + + 2
Tema 2. Bojia B cbIpbe ¥ MHUIIEBBIX MPOIYKTaX + + 2
Tema 3. benkoBble BelecTBa U MX POJIb B MUIIEBON MPOMBIIIEHHOCTH + + 2
Tema 4. JIunuanl + + 2
Tema 5.YrneBopl M UX PU3NOIOTHIECKOE 3HAUCHUE + + 2
Tema 6.ButaMuHbl 1 UX POJIb B MUTAHUH YEJIOBEKA + + 2
Tema 7. MuHepasbHble BENIECTBA U UX POJIb B IUTAHUU YEIOBEKA + + 2
Tema 8. [IpuHIHIBEI OOOTANIEHNS TUIIEBBIX MPOTyKTOB MUKPOHYTPHEH- + + 2
TaMu

4. CTpyKTYypa U cofepKaHue TUCIUILIHHBI (MOILYJIA)
OO01mas TpyA0eMKOCTh AUCHIUTUINHBI COCTaBIsAEeT 3 3aueTHbIe enuHulbl,108akas. yacos.




4.1 O0beM TUCHUIJIMHBI U BU/IbI Y4eOHOH padoThl

Bcero akaj. yacoB
Buip! 3ansTHit ogHaspopma 3aouyHashopma
oOydeHus oOyueHus
3 cemecTp 2 Kypc
OO0mas Tpy10eMKOCTh AUCIUTUIHHEI 108 108
KonrtakTtHas pabota o0ydaromuxcs ¢ npenojaBaresiemM, T.4. 48 24
AyJIHUTOpHBIC 3aHSTHS, B T.4U. 48 24
JIEKIUU 16 8
MIPaKTUYECKUE 3aHATHUS 32 16
CamocrosTenbHas padora, B T.4. 33 75
mpopaboTka y4eOHOro MaTepuana Mo JUCIHIUINHE (KOHCIIEK- 17 51
TOB JICKIMH, Y1€OHUKOB, MATEPHAJIOB CETEBBIX PECYPCOB)
MOJITOTOBKA K MPAaKTUYCCKUM 3aHSTHSIM, 3alIuTe pedepara 8 16
MOJIrOTOBKA K TECTUPOBAHHUIO U IK3aMEHY 8 8
KonTpons 27 9
Bua uToroBoro KOHTpOJIs OK3aMeH DK3aMeH
4.2 Jlekuuu
O0beM B akaj. yacax
No Pazpmen muctumimuHb! (MOAYIS), TEMBI JISKIIAN oYHas 3aoynas | Dopmupyembie
- U UX CoJIep)KaHue tdopma ¢dopma | KOMIETEHIUH
o0yuenusi | oOyyeHus
1. |Poip nuTaHUA B )KU3HU YEJIOBEKA 2 1 IIK-1, IIK-7
2. |Bopa B chIpbe ¥ MUTIEBHIX MPOAYKTAX 2 1 IK-1, ITIK-7
3 benkoBeie BeliecTBa ¥ X POIIb B TTUIIIEBOM MPOMBIIIICH- 2 1 TIK-1, TTK-7
HOCTH
4. | JIunuger 2 1 IIK-1, TIK-7
5. | YraneBonsl 1 uX GU3MOIOTHYECKOE 3HAUCHUE 2 1 IIK-1, IIK-7
6. | BuramMuHBI ¥ BX pOJIb B TUTAHHUN Y€JIOBEKA 2 1 IK-1, ITIK-7
7. | MuHepasbHbIe BEIIECTBA U UX POJIb B MUTAHUH YEJIOBEKa 2 1 IK-1, ITIK-7
8 [TpuHIKIIBEI OOOTAICHHS MTUIIEBBIX MPOAYKTOB MUKPOHYT- 2 1 TK-1, TIK-7
pUeHTaMuU
HUTOI'O 16 8
4.3 IlpakTyecKkue 3aHATUSA
O6beM B akaj. yacax
No Paznmen muctummuHb! (MOIYIS), TEMBI JIEKITHN OYHas 3aoyHas |PopMupyembie
- 1 UX COJIepyKaHue ¢dhopma ¢dopMa | KOMIETEHIIUU
oOyueHus | o00ydeHus
[Tuia — BakHeas couanbHas U SKOHOMUYECKas Mpo-
1. | 6nema. [IpomoBOIBCTBEHHOE CHIPBE: OHATHE, KilacCU(U- 4 2 [K-1, IIK-7
Karus
2. | OnpeneneHue BJIard U 30JIbl 4 2 IK-1, ITK-7
3 Omnpenenenne OUOIOTHYECKON IIEHHOCTH OEJIKOB TI0 pac- 4 2 TIK-1, TTK-7
uyeTHOMY nokazareno KOb
4. | ®u3MKO-XUMHUYECKHE MPEBPAIICHNUS )KHPOB 4 2 I1K-1, ITIK-7
5. | Mertozs! onpeneneHus COAep>KaHus YTIIEBOI0B 4 2 TIK-1, IIK-7
Brnusiane TexHoorndeckoit 00pab0oTKH Ha BUTAMHHHBIN
6 |cocTaB NHIIEBBIX MPOIYKTOB. BUTaMHHOIOIOOHBIE COETH- 4 2 [K-1, IK-7
HeHUs. BUTaMUHU3AIUS CBIPbS U IPOJTYKTOB
7 | I3sMeHeHne MIHEPATHHBIX BEIIECTB B IIPOIIECCE TEXHOJIO- 4 2 TIK-1, ITIK-7

5




rHYeCcKOl 00pabOTKH CBIPbsl 1 MPOAYKTOB MUTAHHS

Krnaccugukanys BpeJHBIX U 4yKEPOJHBIX BEIIECTB U OC-
8 | HOBHBIC YTH WX MOCTYIUICHUS B MHUIIEBBIE MPOIYKTHL. Me- 4
Pl TOKCUYHOCTH BEIIIECTB.

[K-1, IIK-7

NUTOI'O 32 16
4.4 J1abopaTopHBIEPAOOTHI HE IPELYCMOTPEHDI
4.5 CamocrosiTesibHasi padoTa 00y4aroumerocs
O0BeM akaa.4acos
Paznen . OYHas | 3ao4Has
Bun camocTosTeNnbHOM padoTh
JTUCIUITAHBI ¢dopma | dopma
o0yueHus | 00ydeHUs
npopaboTka y4eOHOro MarepHuala Mo JUCIUILTNHE (KOHCIIEK- 6

Ponb nnutanus B
JKA3HU YeJI0BEKa

TOB JICKIIUH, Y4eOHUKOB, MATEPHAJIOB CETEBBIX PECYPCOB)

NOJrOTOBKA K MPAKTHYECKUM 3aHITUSM, 3alIMTe pedepara

IOATOTOBKA K TECTUPOBAHUIO U OK3aMEHY

Bona B ceipbe u
MUTIEBHIX TPOAYK-
Tax

mpopaboTka y4eOHOTo MaTepHala Mo IUCIUILTHHE (KOHCIIEK-
TOB JICKIIUH, Y4eOHUKOB, MATEPHAJIOB CETEBBIX PECYPCOB)

MOJIFOTOBKA K MPAaKTUYCCKUM 3aHITHUSM, 3aliuTe pedepara

IOATOTOBKA K TECTUPOBAHUIO U OK3aMEHY

benkoBrie Bemie-
CTBa U UX POJIb B
MUILEBON Npo-

mpopaboTka y4eOHOTro MaTrepHala Mo IUCIUILTHHE (KOHCIIEK-
TOB JICKIIUH, Y4eOHUKOB, MATEPHAJIOB CETEBBIX PECYPCOB)

MOJIFOTOBKA K MPAaKTUYCCKUM 3aHITHUSM, 3aliuTe pedepara

MBIIIIEHHOCTH MOJITOTOBKA K TECTUPOBAHUIO U IK3aMEHY
mpopaboTka y4eOHOTro MaTepHala Mo AUCIUILTHHE (KOHCIIEK-
TOB JICKIMH, Y9eOHHKOB, MaTEPHAJIOB CETEBBIX PECYPCOB
JIumm el » Y4 2 p pecypcos)

MOJIFOTOBKA K MPAaKTUYCCKUM 3aHATHUSM, 3aliuTe pedepara

IOATrOTOBKA K TCCTUPOBAHUIO U 5K3aMCHY

YrieBoasl U UX
¢dusnonornyeckoe
3Ha4YEeHHE

npopaboTKa y4eOHOTO MaTepralia Mo JUCIUIUTNHE (KOHCIIEK-
TOB JICKIIMH, YI€OHUKOB, MAaTEPHAJIOB CETEBBIX PECYPCOB)

MOATrOTOBKA K MPAKTUYCCKUM 3aHATUIM, 3aIUTC pe(bepaTa

IMOATrOTOBKA K TCCTUPOBAHUIO U DK3aMCHY

BurtaMuHbl 1 ux
POJIb B MUTAHUU
YyeJIOBEKa

npopaboTKa y4eOHOTO MaTepralia Mo JUCIUIUTUHE (KOHCIIEK-
TOB JICKIIUH, Y4eOHUKOB, MATEPHAJIOB CETEBBIX PECYPCOB)

MOATrOTOBKA K MPAKTUYCCKUM 3aHATUIM, 3aIUTC pe(bepaTa

MOATrOTOBKA K TCCTUPOBAHUIO U SK3aMCHY

MunepabHbie
BEIIIECTBA U UX
pOJIb B MIUTaHUHU
YeJIoBeKa

npopaboTKa y4eOHOTO MaTepralia Mo JUCIUIUTNHE (KOHCIIEK-
TOB JICKIIUH, Y4eOHUKOB, MATEPHAJIOB CETEBBIX PECYPCOB)

MOJIFOTOBKA K MPAKTUYSCKUM 3aHITHSM, 3aliuTe pedepara

IOATrOTOBKA K TCCTUPOBAHUIO U SK3aMCHY

[TpuanIUTIEL 060-
rameHus MUIIEBBIX
MPOJAYKTOB MHKPO-
HYTPHUEHTaMHU

npopaboTKa y4eOHOTo MaTepualia o JUCHUIUTMHE (KOHCIIEK-
TOB JIEKIINH, YI€OHUKOB, MaTEPHAJIOB CETEBBIX PECYPCOB)

MMOATOTOBKA K MPAKTUIECKUM 3aHSITHSIM, 3aIIUTE pedepara

IOATrOTOBKA K TCCTUPOBAHUIO Y DK3aMCHY
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Ilepeyenb yuyeOHO-METOANYECKOr0 olecreYeHusl AJIs1 CAMOCTOSTEIbHOH PadoThl MO
AUCUUIIMHE (MOIYJII0):
1. HoBukoBa .M. MeTonndeckue yka3zaHus JJIsl BHITIOTHEHHS] CAMOCTOATEIbHONU paboThl
Mo JUCHUTIIHHE «DPU3MKO-XUMHYECKUE CBOWCTBA MPOIYKTOB MUTAHUS» ISl 00YUAIOMIUXCS TI0
HanpaBieHuto noarotoBkn19.03.04 «TexHonoruss MpOAYKIIMK W OpraHu3alvs OOIIECTBEHHOTO
nuTaHus» Muaypunck, 2025.




2. HoBukoBa .M. Metonuueckne yka3zaHus Uil BBITOJHEHHUS KOHTPOJIBHOW pabOThI 11O
quciuminie «OU3MKO-XUMHYECKHE CBOWCTBAa MPOAYKTOB MHUTAHMS» MJs OOydaromuxcs IO
HanpaBieHuto moarotoBkn19.03.04 «TexHonorus TpOAYKIIMA U OpraHu3als OOIMIECTBEHHOTO
nuTanusy Muaypunck, 2025.

4.6 BbInoJiHeHUE KOHTPOJIbHOH patoThl 00yYAOIIMMHUCS

3a04HOI (popMBbI 00yUEHUS

KonrtponbHast padora mo aucruminHe «PU3UKO-XUMHYECKHE CBOWCTBA MPOAYKTOB ITH-
TaHUs» COCTOMT U3 JIBYX TEOPETHUECKUX BOIPOCOB U MPAKTHUECKOro 3aJaHus. 3alaHus colep-
KaT CUTYallMH JJIs pelIeHus: Hanbosee BOCTpeOOBaHHBIX 3324 U3y4aeMOW JUCIUTUINHBL

I'maBHOM LieNbI0 KOHTPOJIBHOM paboThl MO JUCHUIUIMHE «DU3HMKO-XMMUYECKHE CBOICTBA
IPOAYKTOB IMUTAHUS» SBJISETCS CUCTEMATU3AlNs, PAaCIIUPEHUE U 3aKPEIIEHUE TEOPETUUECKUX U
IPAaKTUYECKUX 3HAHUM CTyJ€HTaMU HEOOXOAMMBIX JUIsl YCIEUIHON MPpOo(peCCUOHAIBHON JesITeNb-
HOCTH.

BapuaHT KOHTpOIbHOI pabOThI BBIOMpAETCs CTYAEHTOM II0 MOCIEAHEMY HOMEpPY 3a4er-
HOW KHUKKH.

Bapuanm 1

1. JlaiiTe onpeneseHne MOHATUSAM «IHUILEBbIE IPOIYKTBI» U «IPOAYKTHI MUTaHus». [pu-
BEIUTE KOHKPETHBIE IPUMEPBI.

2. OnuuuTe, KaKue MoKa3aTeau ONpeAessaioT TOBAPHYIO XapaKTEPUCTUKY IMUIIEBBIX MPO-
nykToB. [laiiTe TOBapHYIO XapaKTEPUCTUKY BapeHbIM Kos0acaM, KOITYEHOCTSIM.

3. OnuimuTe OCHOBHBIE IPUHIUIIBI M YCIOBUS PALIMOHAIBHOIO ITUTAHMUSL.

4. Oxapakrepu3syiite crpoeHue U cBoiicTa OenkoB. [IpuBenure npumepsl OEIKOB pacTh-
TEJIBHOI'O MIPOUCXOMKACHUS.

5. Onumure BeuiecTBa, KOTOpble 100ABISIOT B MUILEBbIC MPOIYKTHI Ui YIYUIIEHHUs UX
OpraHOJIENTUYECKUX CBOUCTB (IIPUBECTU IPUMEPHI).

Bapuanm 2

1. Onumure npobaemMsbl, CBSI3aHHbIE CO CHA0KEHHMEM YeJIOBEYECTBAa MULIEH M yKaKuTe
BO3MOJKHBIE ITYTH UX PELIEHUS.

2. IlpuBenute coBpeMEHHBIE IPEICTABICHUS O KOJIMYECTBEHHBIX MOTPEOHOCTSAX YeIOBE-
Ka B OCHOBHBIX ITUIIIEBBIX BEILIECTBAX.

3. Jlaiite ompeneneHre OMOJOTUYECKONW IIEHHOCTH NMUILEBBIX MPOAYKTOB M OHOJIOTHYE-
CKOM (DYHKIIMM U TOJHOLIEHHOCTH OEJIKOB.

4. Onumure CTpOCHNE MUILEBAPUTENBLHON CUCTEMBI YeJIOBEKa. YKaXUTe (QYHKIIMHU Oopra-
HOB MUILEBAPUTEIHLHON CUCTEMBI YETOBEKA.

5. Onummumre coctaB U QyHKIMM OENKOB, BHIIOJIHSEMbIX B opranusMe. [Ipuenure npu-
Mepbl OETIKOB )KMBOTHOTO MPOUCXOKICHHUSI.

Bapuanm 3

1. ®epmentsl. Knaccudukanus u cpoiictBa. Onumure BIMSHUE (EPMEHTOB Ha Ka4yeCTBO
IIPOJYKTOB.

2. OxapakTepusyiTe BellecTBa, A00aBIseMble K MUILIEBbIM MPOAYKTaM IS YIYy4IIEHUs
TEXHOJIOTHH.

3. JlaiiTe onpezneneHue BOAOCBA3BIBAIOINIEH CIIOCOOHOCTH Msica M IIepeyrciInTe (pakTopsl,
BJIMSIONIME HA BOJIOCBSA3BIBAIOILYIO CIIOCOOHOCTbD.

4. Onumure cocTaB M CTPOEHUE KUPOB. YKAKUTE PEKOMEHAYEMOE CyTOUHOE MOTpedIie-
HUe XUPoB. ONUIINTE, K YeEMY IPUBOAUT U30BITOYHOE MOTPEOICHHUE KUPOB.

5. Onumure NPUHLUIBI TPOU3BOJICTBA OOOTAIIEHHBIX U KOMOMHHMPOBAHHBIX MUIIEBBIX
POJYKTOB.

Bapuanm 4

1. OnumuTe GyHKIMOHATBHYIO HEHHOCTh Pa3IMYHBIX MPOAYKTOB MUTAHUSA U CYTOUHYIO
NOTPEOHOCTh OTAENIbHBIX KOMIIOHEHTOB ITHIIIH.



2. OxapaxTepu3syite (epMEHTHI U UX POJIb B MIPOLECCHI MEPEPabOTKU M XPAHEHUS CHIPbS.
HazoBute ¢pepMeHTHI, BXOASIINE B COCTAB MBIIIICYHOMN, KUPOBOH, COCTMHUTEILHON TKaHEH.

3. HazoBute BemiecTBa, KOTOPHIE JOOABISAIOT K MUIIEBBIM MPOIYKTaM JUIs PEIOTBpaIllie-
HUSl U3MEHEHUH, BbI3bIBAEMBIX MUKPOOPTraHU3MaMHU.

4. Ilepeuncaure TpeOOBaHUS, IPEIBIBIIEMBIC K BOJIE, HCIIOJIB3YEMOM Ha MHUILEBbIC IEIH.
OxapakTepu3yiiTe BOAy IO CTENEHH KECTKOCTH U OMUILIUTE CIIOCOOBI YMITYEHHUS BOBI.

5. OnummTe NPUHIMIIBI TPOU3BOACTBA O0OTAIIEHHBIX MUIIEBIX MPOTYKTOB.

Bapuanm 5

1. [aiite ompeneneHne MUIIEBOM IEHHOCTH MPOAYKTOB IMUTAHUS M ONMUIIUTE (aKTOPHI,
BJIUSIONIME HA MUIIEBYIO IEHHOCTD MTPOYKTOB.

2. Onumure AyOUIbHBIE, KpACsIIMe U apOMaTUYeCKHe BEUIeCTBa, J00aBIsieMbIe B MHUIIIE-
BbI€ MTPOJTYKTHI.

3. OnumuTe cTpoeHHE U KIacCu(UKAIUIO JINTHI0B, OCHOBHBIC MTPEBPAILICHUS JIUIIHIOB U
3HAYEHHUE ITUX MMPEBPALLECHUN /1715 MHUILEBBIX POIYKTOB.

4. Oxapaktepusyiite (Gop™bl CBSI3H BIIaTH C MaTEPUATIOM.

5. Makpo- 1 MuKpoasieMeHThl. X 3HaueHue B mpoiiecce MuTaHusl.

Bapuanm 6

1. aiiTe moHATHE YCBOSIEMOCTH U JOOPOKAYECTBEHHOCTH MUIIEBBIX MPOAYKTOB. OnUILu-
Te (aKTOPBI, BIUSIOIINE HA CTETIEHb YCBOSEMOCTH ITHILEBBIX MTPOIYKTOB.

2. OxapakrepusyiiTe CTpoeHue, KIacCU(PUKALMIO U CBOMCTBA YIiIeBOJOB, UX IMUILEBYIO
1eHHOCTh. ONUIIKTE NpEeBpalleHNe YIIIEBOJ0B B TEXHOJOTMYECKUX MTpoLieccax.

3. Onumure Npou3BOJACTBO MPOIYKTOB € OCJIKOBBIMU 3aMEHUTENIAIMU U OEJIKOBBIMU 000-
TaTUTEISIMU.

4. Bwutamunsl. Knaccudukamusi, OCHOBHbIE CBOICTBa, (YHKIIMH BBIMIOJIHAEMBIE B Opra-
Hu3Me. JlaiiTe XapakTepuCTUKY OCHOBHBIM MPEACTABUTEISIM BOJJOPACTBOPUMBIX BUTAMUHOB.

5. IlepeuncnuTe BemiecTBa, 100aBiIseMble K MUILIEBBIM MPOAYKTAM Ui YIYUIIECHUS TEX-
HOJIOTUH.

Bapuanm 7

1. OxapakTepu3yiTe COBPEMEHHOE COCTOSIHUE ChIPhEBOM 0a3bl AJi MPOU3BOJCTBA IPO-
JTYKTOB MUTAHUS.

2. JlaiiTe XapakTepUCTHKY HEOEIKOBBIM a30THUCTBIM COEJIMHEHUSIM, BXOJSIIINM B COCTaB
NUILEBBIX MPOAYKTOB. OOBSICHUTE MEXaHU3M peaKkIMi MEeJaHOUANHOOPa30BaHMs U €€ 3HaUeHUe
JUTSL Ka4eCTBA IMHIIEBBIX MTPOAYKTOB.

3. OxapakTepu3syiiTe BoAy KaKk Ba)KHEHIINH KOMIOHEHT MUIIEBBIX MPOTYKTOB. OnuIIuTe
(GOpMBI CBSI3U BIIarMl C MATEPUAITIOM.

4. OnumuTe NPOU3BOICTBO KOMOMHUPOBAHHBIX MUILEBBIX MPOJYKTOB.

5. Ilepeuncnute BemiecTBa, J00aBIsIEMbIE K MUIIEBBIM MPOAYKTAaM JIJISl YAJUHEHUS CPO-
KOB XpaHEHHUs.

Bapuanm 8

1. Buramunsl. Kiaccudukanus, ocHOBHbIE CBOMCTBA, (DyHKIIMM BBINOJIHAEMBIE B Opra-
Hu3Me. JlaiiTe XapaKTepUCTUKY KHUPOPACTBOPUMBIX BUTAMUHOB.

2. OxapakTepu3yiTe BUTAMHHBI, MaKpO- U MUKPOAJIEMEHTHI, BXOASIIME B COCTAB MUIIIE-
BBIX MIPOJYKTOB U UX OMOJOTHYeCKHe (PYHKIINU.

3. OxapaxTepu3syiite OEJIKH PaCTUTENHLHOTO U KUBOTHOTO MIPOUCXOXKACHHUS, CIIOCOOHOCTh
uX K pactBopeHuto. CoctaB 0€lIKOB M cxema pacnajaa OesKoB.

4. JlaiiTe TOBapHYIO XapaKTEpUCTHUKY 3aMOPOKEHHBIM TNodydadpukaraMm (TeIbMEHH,
bpuxanenvkn). Yem onpenensiercs nuuieBas IEHHOCTh TPOAYKTOB.

5. ®u3uKo-xuMHUeckas popMma CBSI3M BJIarM C MaTepUajoM U €€ BIMSHUE Ha CBOWCTBA
MPOIYKTA.

Bapuanm 9



1. OxapakTepusyiTe CTpOSHUE U AMUHOKHUCIIOTHBIA COCTaB OENKOB, MaiiTe uxX Kiaccudu-
Kallii0, OMUIINTE MUILIEBYIO HEHHOCTh OeNKOB U (DYHKIIMOHAIBHOE 3HAYEHHUE OTAEIBHBIX aMU-
HOKHCJIOT.

2. JlaiiTe XapakKTEepUCTUKY MEXAHUYECKHU CBSI3aHHOM BJIard B MaTepHalie U €€ BIUSHUE Ha
CBOMCTBA MPOAYKTA.

3. Oxapakrepu3yiTe >KeCTKOCTh BOJbI, ee u3MepeHue. CrocoObl yMAr4eHus! BOABI IS
TEXHOJIOTMYECKUX LIEIIEH.

4. JlafiTe ompenereHUE BOJOCBA3BIBAIONIEH CIIOCOOHOCTH. OnummTe (HakTopbl, BIHIIO-
e Ha CIOCOOHOCTH Msica CBSA3BIBATH U yJCPKHUBATh BJAry.

5. OxapakTepu3yiTe NUILIEBbIE MPOAYKTHI KAK AUCIIEPCHBIE CUCTEMBI.

Bapuanm 10

1. Oxapakrepusyiite OMOJIOTMYECKYIO LIGHHOCTh U YCBOSIEMOCTh MUILEBBIX MPOJYKTOB, U
(daxTophl, BAUSIOMKE HA 3TH NOKa3aTenu. [IpuBenuTe JaHHBIE O CTENIEHN YCBOSEMOCTH OEIIKOB,
JKUPOB, YIJIEBOJIOB.

2. Onummre BemiecTBa, M00aBlsieMble K TMHINEBBHIM MPOAYKTaM IS YIy4YIICHHUS HUX
BHEIIHETO BU/Ia, CTPYKTYPHI U (PU3UKO-XUMHUYECKHX CBOMCTB.

3. OxapakTepu3yiTe XUMHUYECKUNA COCTaB OEJIKOB, UX CTPYKTYpbl. ONUIINTE OCHOBHbIE
CBOIiCTBa OEJKOB.

4. IpuHIUMBI co3/1aHus 000TANICHHBIX ¥ KOMOMHUPOBAHHBIX POAYKTOB. Ha3oBuTe Be-
IeCTBA, KOTOPBIE MOTYT OBITh 0OOTaTUTEISIMHU.

5. HazoBute HOpMBI TOTPEOJICHHUS] OCHOBHBIX MUIIEBBIX BEIIECTB U OCHOBHBIC TTPUHITUIIBI
paMOHAIBHOTO MMUTAHMUS.

4.7Conep:xanme pa3aeaoB JUCHUIINHBI (MOTYJIs)

1. PoJ1b MUTAHKSA B :KH3HH YeJI0BEKa.

[Muma dvemoBeka — BaKHEWIIAs COIMATbHAS W HDKOHOMHYECKas mpobiema oOrie-
cTBa.OCHOBHBIE XapaKTEPUCTHKHU MUIIEBBIX MPOIYKTOB (TOBAapHAs, OPraHoJIeITUYEeCKas OIICHKA,
MUIIeBast, OMOJIOTHYECKasl, SHEPreTUIeCKas IICHHOCTh, YCBOSIEMOCTh, JIOOPOKAYeCTBEHHOCTH ).

2. Bona B chIpbe U NUIIEBBIX MPOIYKTAX.

CBoOoHas U CBs3HAs BiIara B MUIIEBBIX NPOAYKTax.MeTobl onpeaeneHus: CBOOOAHON U
CBSI3aHHOM BJIaru

3. BeskoBbIe BelecTBa U UX POJIb B MUIMIEBOH MPOMBIILIEHHOCTH

Ponpb 6enkoB B nutanuu yenoBeka. CyTouHas MOTpeOHOCTh uenoBeka B Oenke. buonoru-
yecKas IIEHHOCTh OEJIKOB.

4, JInnuael.

JIunuae!l B nunieBbIX npoaykrax. GyHKIMM JIMIIMIOB B OpraHu3Me 4denoBeka. [Inmesas
[IEHHOCTh Macell U XUpoB. bronorudeckast pojib OCHOBHBIX TPYIII JTUMHIOB

5. YraeBoabl 1 ux GU3MOJI0THYECKOE 3HAYECHHE.

OOMeH yrneBo/oB B opraHu3Me yenoBeka. dusnonornyeckoe 3HaYCHUE HEKOTOPHIX yT-
neBo10B. TexHomorndeckas poJib yrieBOI0B

6. BuTaMuHbBI ¥ UX POJIb B NUTAHUH YeJI0BeEKA.

TCXHOJ’IOFI/I‘-IGCKOG 3HAYCHUEC BUTAMHUHOB. I/I3M€H€HI/IC BUTAMHWHOB B TCXHOJOTHYCCKOM
mporiecce.

7. MI/IHepaJIbHI)Ie BeHICCTBA U UX pO.]Ib B IMTAHUMU YE€JI0BEKA.

N3meHeHrne MHUHEpAIbHBIX BEIIECTB B MPOIECCE TEXHOJIOTHMUYECKON 00pabOTKU CHIphS U
MNPOIYKTOB IIUTAHUS.

8. [IpuHUUNBI 000TAlIeHUS MUIIEBBIX MPOIYKTOB MUKPOHYTPUEHTAMH

5. O6pa3oBare/ibHbIE TEXHOJIOTHU
HpI/I HU3YUYCHUU JUCHUIIIMHBI UCTIOJIB3YCTCA MHHOBAIMOHHAA 06p330BaTCJIBHa}I TEXHOJIO-
T Ha OCHOBCHUHTCIPALMUKOMIICTCHTHOCTHOI'O W JIMYHOCTHO-OPUCHTUPOBAHHOTO IMOAXOI0B C
SJICMCHTAMUTPAAUIIUOHHOTO JICKIHIMOHHO-CEMHUHAPCKOTO U KBaBI/IHpO(I)CCCI/IOHaJ'ILHOPO 06yqu1/1;1
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C HCIOJb30BAaHMEM HMHTEPAKTUBHBIX (POpPM MpPOBENEHHs 3aHATHI, MCCIEI0BATEIbCKON MPOEKT-
HOM JEATENbHOCTH W MYJIbTUMEIUMHBIX Y4eOHBIX MAaTEPUAIIOB.

Bun yueOHBIX 3aHATHIT dopma poBeIeHUS
WnTepaktruBHas (hopMa — IPE3SHTAIINH C UCTIOIH30BAHUEM MYIbTHMETUHHBIX
Jlexuun CPECTB C MOCIEIYIOINM 00CYKIEHHEM MaTepUaIOB (JICKIIHS —
BU3yaJIM3a1ys)

IIpaktudeckue 3ausatus | TpagummonHast GopMa—KpyTIBIA CTOT

Coueranue TpaauinoHHOM popmel (paboTa ¢ yueOHOI 1 ClipaBOYHOM JTUTe-
paTypoi, H3y4eHHEe MaTepUAIOB HHTEPHET-PECYPCOB, TOATOTOBKA K TIPAKTH-
YECKUM 3aHITHAM U TECTUPOBAHUIO) M MHTEPAKTUBHOU (DOPMEI (BBITIOTHEHUE
WHJIMBUJTYaIIbHBIX U TPYIIIOBBIX UCCIIEIOBATEILCKUX TIPOCKTOB)

CamocrosTenpHas pabora

6. OueHo4yHble cpeacTBA TUCHUIIMHBI (MOXYJIs1)

OCHOBHBIMU BHJaMH{ JWCHMIUIMHAPHBIX OLEHOYHBIX CPEACTB NMPH (HYHKINOHUPOBAHUH
MOJTyJIbHO-PEHTHHTOBOI CHCTEMBbI OOYYCHHUS SIBIISIOTCS: HA CTAJUHU PYOSIKHOTO pedTHHTa, (op-
MHPYEMOT0 110 Pe3yJbTaTaM MOJYJIbHOTO TECTUPOBAHUS — TECTOBBIC 33/1aHUS; HA CTAaJHH OO
PUTETBHOTO peHTHHTa, (OPMHUPYEMOTO IO pe3yibTaTaM HAIMCaHHs W 3aIIUTHl pedepaToB IO
aKTyaJIbHOHM IpoOiieMaTuke — pedeparsl; Ha CTaJiuH MPOMEKYTOYHOTO PEHTHHTA, OIPEeIeNIsIeMO-
ro MO pe3yJibTaTaM CIaud dK3aMeHa— TCOPETHYECKHUE BOIPOCHI, KOHTPOJIHUPYIOIIUE TEOpETHYC-
CKOE COfIepKaHHe y4eOHOro mMarepuaia, KOHTPOJIMPYIOIIUE MMPAKTUYECKUE HABBIKH U3 Pa3iIny-
HBIX BHUJIOB NpOQecCHOHANbHON neaTenbHocTH odydaromerocs no OIIOII nanHoro Hampasie-
HUSI, GOpPMUpPYEMBbIE NPH U3YyYEHUH IUCHUILIHHBI «DH3MKO-XUMHYECKHE CBOMCTBA MPOIYKTOB
IIUTaHUA).

6.1 ITacopt ¢oHIa OLEHOUYHBIX CPEIACTB MO0 AUCHUILINHE (MOAYJIIO0)
«DU3UKO-XMMHUYECKHEe CBOMCTBA MPOAYKTOB MUTAHUSD)

Ko OneHoYHOe CPEeaCTBO
Ne Kontponupyemsie pa3aesns! (TEMbI) A . 1 e
KOHTPOJIHPYEMOit
/i JUCUUTUINHBL HanmenoBanue Koin-Bo
KOMITETEHIINU
TectoBble 3amanus 10
1 |Poisb nmuTaHUA B )KU3HU YEIOBEKA [K-1, IIK-7 Pedepar 4
Bonpocs! 15 sx3aMeHa 5
TecrtoBbIe 3amanns 10
2 |Boga B chipbe U MUMIEBBIX MTPOIYKTAX [K-1, IIK-7 Pedepar 5
Bormpocs! 11t 9K3amMmeHa 6
TectoBbIe 3amanus 10

benkosrie BCIICCTBA U UX POJIb B HPIH.IeBOfI

MK-1, TIK-7 Pedepar
IMPOMBITIJICHHOCTH

BOHpOCLI JJIA OK3aMEHa

TecToBBIE 3a1aHUA
4 | Jlununer MK-1, IIK-7 Pegepar
Bonpocs! i1 sk3ameHa

TecToBbie 3anaHus
YrieBonbl 1 uX GU3HOIOTHIECKOE 3HATEC-

5 e [K-1, IIK-7 Pegepat
Bormpocs! a1 sk3ameHa
6 |BuTaMuHBI ¥ UX POJIb B IUTAHUU YEJIOBEKA. [K-1, IIK-7 Pegepat
Bormpocs! a1 sx3ameHa
MunepanbHble BeLIeCTBa U UX POJIb B MHU- Tectostie 3anatia
7 [K-1, IIK-7 Pegepat
TaHUH YeJIOBeKa
Bomnpoch! jis 5k3amMeHa
[Tpunnumne! odorameHus MUILIEBBIX MPO- Tectosiie 3anatia
8 MK-1, TIK-7 Pedepar

JIyKTOB MUKPOHYTPUEHTAMMU

4
5
10
4
5
10
5
6
TecTtoBbIE 3amaHNs 20

4
6
20
4
5
10
4
5

BOHpOCLI JJIA OK3aMEHa
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6.2 IlepeyeHb BONPOCOB JISIPK3aMeHAa

1. [IpoOGaemsl cHaOXeHHs YenoBeuecTBa numied u nytu ux pasaenenus (I1K-1, TIK-7).

2. Hopmbl moTpebieHus MUIeBbIX BemecT u mpoaykToB nutanus (ITK-1, ITK-7).

3. OCHOBHBIE XapaKTEPUCTHUKH MHILIEBBIX HPOAYKTOB (TOBapHas, OPraHOJICNTHYECKAs
OLIEHKa, MUIIEeBasi, OMOI0rnyecKas, IHepreTuueckas [eHHOCTb, YCBOSIEMOCTb, JOOPOKaueCTBEH-
Hocts) (ITK-1, TIK-7).

4. T'omeocras u nmutanue. CymHocTs nporecca muranus. ([TK-1, TTK-7)

5. CtpoeHHe NUIIEBAPUTEIBHON CHCTEMBI 4elaoBeka. DYHKIMU OPraHOB, BXOJIIUX B
nuiesaputenbuyo cucremy (ITK-1, TIK-7).

6. CoBpemennbie kounenuuu muranus ([IK-1, TTK-7).

7. PaniuoHasibHOE NMUTAHUE €ro MPUHLIMUIIEL U yciaoBUsA. OCHOBBI PallMOHATIBHOIO IUTAHUS.
(IK-1, IIK-7)

8. benku, ux crpoeHue, cBoiicTBa, (PYHKIMH, BBIIOIHIEMbIE B OpraHu3Me (AeHaTypauus,
HaOyxaHwue, neHoobpaszosanue u 1.1.). (ITK-1, ITK-7)

9. HebGenkoBble a30TUCThIE COEJMHEHNUS, BXOSIIUE B COCTaB MUIIEBBIX MTPOAYKTOB — IO-
JIMIICITUIbI, aMUHOKHCIIOTHL. B3aumoneiictBue amunokuciot ¢ yrieogamu (I1K-1, TIK-7).

10. ®epmentsl. Knaccudukanusi, cBoiictBa pepMeHTOB; (YHKINH, BBHIIOIHIEMBIE B Op-
raamsme. (ITK-1, TIK-7)

11. YrneBoapl. XapakTepUCTHKA U CBOMCTBA YIJIEBOIOB; ()YHKIIUH, BHIIOIHSEMBIC B Op-
raamsme. (IIK-1, ITK-7)

12. Jlummapl. CtpoeHue, CBOWCTBA; (YHKIWH, BBIOIHSIEMBIE B OpraHu3Me. Jlumowumsl,
oprannueckue kuciotsl. (ITK-1, ITK-7)

13. Buramunsl. Kitaccudukanust u yakuuu, Beinonssemsie B opranusme. (I[K-1, [TK-7)

14. BopopactBopumble BUTaMUHbL. KpaTkas xapakTepucTHKa OCHOBHBIX Mpe/cTaBUTENeH
(BBIMOJTHSIEMbIC (PYHKIMH, HICTOYHUKHU TIOCTYIUICHUS, HopMma rioTpedienus ). (ITK-1, TTK-7)

15. XXupopactBopruMsle BUTaMuHbl. BogopacTBopumblie BuTaMuHbl. KpaTkas xapakrepu-
CTHKa OCHOBHBIX IPEICTaBUTENCH (BBIIOIHIEMbIC (YHKIIUU, UICTOYHUKU MOCTYIICHHUS, HOpMa
notpebaenus). (IIK-1, TIK-7)

16. Boza u ee poJib B )KU3HEACATENILHOCTH opranu3Ma yenoseka. ([1K-1, TTK-7)

17. ®opmsbl CBSA3M BiIarM ¢ MaTepUaAIOM B MHIIEBBIX MPOAYKTaX, BOAOCBS3BIBAIOIIAS U
BosoyepkuBatorias crnocodonoctu. (IK-1, IK-7)

18. AktuBnocts BosL (ITK-1, TTK-7)

19. TpeboBaHus K BOJIE, HCIIOJIE3YEMOM JIJIS MMHIIEBBIX 1elieil. JKeCTKOCTh BOBI U €€ 13-
mepenune. CriocoOsl ourcTkd U ymsirdenust Bojsl. (ITK-1, TTK-7)

20. MuHepanbHbIE BEIIECTBA, BXOMASIINE B COCTaB INMHIIEBBIX IMPOIYKTOB, MX 3HaUe-
uue.(IIK-1, TIK-7)

21. MakpooanemeHThl. KpaTkas XxapakTeprCcTHKa OCHOBHBIX MPEICTaBUTENEH (BBIITOIHSIE-
Mble (DYHKIIMH, UCTOYHUKH NOCTYIUIeHHs, HopMa notpedienus). (ITK-1, [TK-7)

22. MukposnemeHTsl. KpaTkas XapakTepucTHKa OCHOBHBIX MPEICTaBUTENEH (BBIIOIHSIC-
MbIe (DYHKIIMH, UCTOYHUKH NOCTYIUIeH s, HopMa motpedienus).(ITK-1, TIK-7)

23. Ipouwne BemecTBa numieBbix npoaykTos.(ITK-1, TTK-7)

24. Tumesbie kpacurenu. (I1K-1, TTK-7)

25. Ipuponubie TokcukanThl. Knaccudukanus, BiusHue Ha opranusm denoseka. (ITK-1,
[1K-7)

26. Kak ocCymiecTBIsITh TEXHOJIOTHYECKUH KOHTPOJIb COOTBETCTBHUSI KadyecTBa MPOU3BO-
numoit npoaykiuu (ITK-1, TTK-7)

27. 3arpsizuurenu. Knaccuduxkanus, Bausaue Ha opranusm yenoseka. ([TK-1, TIK-7)

28. IumeBbie TpoayKThl Kak aucnepcHbie cuctemsl. ([TK-1, TTK-7)

29. Oooramennsie npoaykThl nutanus. ([TK-1, [TK-7)

30. KomOunaupoBannsie npoaykTsl nutanus. (I1K-1, ITK-7)
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31. [Ipou3BOACTBO MPOIYKTOB C 0OOTaTUTEIHHBIMU JTOOABKAMU U 3aMEHUTEISIMU OCHOB-
Horo ceipbs. (ITK-1, ITIK-7)

32. Kak onpenensate mpuopuTeThl B cepe nmpousBoacTBa npoaykuuu nutanus. (I1K-1,
[1K-7)

33. UckyccrBennbie npoaykthl nutanust. ([TK-1, TTK-7)

34. OcHOBHBIE IPHHIUIIBI TIPOM3BOACTBA HcKyccTBeHHOM mumy. (TTK-1, ITK-7)

35. M3MeHeHus MUHEpAJIbHBIX BEIIECTB, NMPOUCXOMASIINE B MPOLECCETEXHOIOIMYECKON
o6paborku npoaykTos. (ITK-1, ITK-7)

36. CBoOoHas U cBsi3aHHas Biara. Metoabl onpenenenus. ([TK-1, TTK-7)

37. Buasl B3aumoieiicTBus Boga—pacrBopentoe Berectso. (ITK-1, ITK-7)

38. AKTHBHOCTB BOJIbI M CTAOMIIBHOCTH MUILEBBIX TpoaykToB. ([TK-1, TTK-7)

39. Jlunuapl. CtpoeHue, cBolcTBa, (YHKIMH, BBINOJHSIEMbIE B Oopranusme. JIMmoumasl,
oprannueckue kucnotsl. (ITK-1, [TK-7)

40. Kakue TexHUYECKHE CPENICTBA JIJIsl U3MEPEHUsI OCHOBHBIX IMapaMETPOB TEXHOJIOTHYe-
CKUX IPOIIECCOB, CBOIMCTB CHIPBS, MoyGaObprKaToB U KadyecTBO roToBoil mpoaykuuu. (ITK-1,
[1K-7)

41. CTpyKTypa U CBOMCTBA JibJ]a B CTa0MIBHOCTH MUILeBbIX ipoaykToB. ([TK-1, TTK-7)

42. BzaumosetrictBre aMuHOKucor ¢ yriesogamu (ITK-1, TIK-7).

43. JKectkocTh BOJBI U ee u3Mepenue. CrocoObl ourctku U ymsruenus Boabl. ([TK-1,
[1K-7)

6.3 IlIkajia OeHOYHBIX CPEACTB

[Tpu QyHKIIMOHUPOBAHUK MOJYIHHO-PEHTHHIOBONH CHCTEMbI OOYUCHUS 3HAHHSI, YMCHUS
U HABbIKH, HpI/IO6p€TaeMI)IC O6y‘-IaIOHII/IMI/IC$I B MMpOLECCC U3YUCHUA AUCHUILINHBI, OICHUBAKOTCA
B PEHTHHIOBBIX Oajulax. YueOHas AMCHUINIMHA UMEET UTOrOBbIi pedtunr — 100 GaiioB, KOTO-
phIil cknaapiBaeTcs u3 pyoexxknoro (40 6amwioB), mpoMexyTouHoro (50 0anioB) U MOOLIPUTENb-
Horo peitunra (10 6amuioB). MtoroBas oneHka 3HaHUN O0YYArOIIUXCS IO JTUCIUILIHHE OIpe/e-
JSIeTCs. HA OCHOBAHMU TIEPEBOJIa UTOTOBOTO PEUTHHTA B 5-TH OAJUIBHYIO HIKATYy C YYETOM COOT-
BETCTBYIOIIUX KPUTEPUEB OICHUBAHUSI.

YpOBHU OCBOEHUS OrneHOYHBIE CpeICTBa
KOMITCTCHITHIA Kpurepuu ouennsasi (k0J1-BO OAIIIIOB)
Brimontnenre monHoro odsema pabdotsr  (90-100%);
MPaBWIbHBIC U YETKHWE OTBETHI Ha BOIPOCHI;, MPABHUIIb-
HBbI€ W YETKHE OTBETHl Ha JIOTIOJTHHUTEIHHBIE BOIIPOCHI,
CIOCOOHOCTh (hOPMHUPOBATH COOCTBEHHOE MHEHHE IIO
aKTyalbHBIM BOTIPOCAM.
- TIOJIHOE 3HAHHWE YYeOHOr0 MaTepuaia U3 pa3HbIX pas-
JICIIOB AMCLIHTLTHIDI, TecroBble 3ananus (31-
) - 3HAHNETEXHWYECKHX CPEACTB /UL M3MEPEHUS OCHOB- | /- Saos)
[IponBuHyThI | HBIX (PU3UKO-XMMHUYECKUX CBOKMCTB CBIPhS, MOJIy(padpu- Pedpepar
(75-100 6anI0B) | KaTOB M KA4€CTBO FOTOBOM MPOIYKIIHH, (9-10 Gamion)
«OTIIMYHO» " YMEHHE OCYIIECTBIATL TEXHONOTHUCCKHH KOHTPOIb Borpoch! K SK3aMeHy
COOTBETCTBMS KauecTBa MPOU3BOJUMON HPOAYKIHUU H (35-50 Ganon)
YCIIyT  YCTaHOBJICHHBIM HOpPMaMm TOCYJapCTBEHHBIX
CTaH/IapTOB
-BllaZicHie 0a30BBIMHM  XMMHYECKUMH U (PU3UKO-
XUMHYECKUMHU METOJaMH aHaju3a Ui OIpeAeTeHHS
(hMBUKO-XUMUYECKHX CBOWCTB W TEXHOJOTHYECKUX IO-
Kazaresiell MCIOoJb3yeMbIX MaTepPHajioB U TOTOBBIX W3-
Jlenui
basoBebrit O06wem paboT BeinoiHeH Ha 70-89%; ymenue nath npa- | TectoBeie 3amanust (21-
(50-74 6amna) BUJIbHBIN, HO HE BCET/a MOJHBIA OTBET HAa OCHOBHBIC U | 30 6ayIoB)
«XOPOIIO» JIOTIOJTHUTENBHBIE BOIMPOCHI; HEKOTOphIe TpyInHOCTH B |Pedepar
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(opMHpOBaHNH COOCTBEHHBIX BBHIBOJIOB MO AKTyalbHBIM
BOIIPOCAM.

- 3HaHUETEXHUYECKHUX CPEACTB A MU3MEPEHHUS OCHOB-
HBIX (PU3UKO-XMMHUYECKUX CBOHCTB CBIPbS, MOIypadpu-
KaTOB M KaueCTBO I'OTOBOI IPOAYKIIHH,

- YMEHHE OCYILECTBIATh TEXHOJOTHYECKHH KOHTPOJIb
COOTBETCTBHS KauecTBa MPOU3BOJUMON MPOAYKLUU H

YCIOYr YCTAHOBJICHHBIM HOPMaMm TOCYJapCTBEHHBIX
CTaHJAPTOB
-BlIajicHHe  0Aa30BBIMH  XHMHUYCCKHMH U  (DU3HKO-

XUMHAYECKMMH METOAaMU aHanu3a i ONpPENESICHUS
(HUBUKO-XUMUYIECKUX CBOWCTB W TEXHOJIOTHYECKUX ITO-
Ka3aTened HCHOJIb3yEMbIX MAaTEpUAIIOB U T'OTOBBIX W3-
aenui

(7-8 6annoB)
Bomnpocsl k 3x3ameny
(22-36 GamoB)

[Toporossrii
(35-49 6amoB)
«YZIOBJIETBOPUTEIb-
HO»

O0beM paboThl BeIMOAHEH HAa 50-69%; MO OCHOBHBIM
BOIIPOCAaM OTBET NMPaBWILHBIA, HO HEMOJHEIHN; MMpoobIie-
MBI B OTBETaX Ha JOMOJIHUTEIbHBIE BOIPOCHI;, Mpooiie-
MBI B JOPMYJIMPOBAHUN COOCTBEHHOTO MHEHUS

- 3HaHHWe Y4eOHOTO MaTepuana W3 Pa3HBIX pPa3/eioB
JACTTUTLTAHBL;

- 3HAaHMETEXHUUYECKUX CPEICTB AJISI MU3MEPEHUS] OCHOB-
HBIX (PU3UKO-XUMHYECKAX CBONCTB CHIPbs, MOIyhadpu-
KaTOB M KA4€CTBO TOTOBOH MPOTYKITHH,

- YMEHHE OCYIIECTBISATh TEXHOJIOTHUYECKHH KOHTPOJb
COOTBETCTBHS KadecTBa IMPOM3BOJUMOMN MPOAYKIHH H
YCIIyT  YCTaHOBJICHHBIM HOpPMaMm TOCYJapCTBEHHBIX
CTaHJapTOB

-BlIaZicHue 0a30BBIMHM XMMHYCCKUMH U  (QU3UKO-
XUMHYECKAMH METOJaMH aHaju3a I ONpeAeTeHHS
(PM3UKO-XUMUYECKHX CBOWCTB W TEXHOJOTHYECKUX IO-
Ka3zaTeslell MCIOoJb3yeMbIX MaTepHajioB U TOTOBBIX W3-
eI

TecToBble 3a1aHus
(11-20 6ammos)
Pedepar

(5-6 6amnoB)
Bomnpocsl k 3x3ameny
(19-23 6amna)

Huzkuit
(momoporoBerit)
(xommeTeHIus
He copMHUpOBaHa)
(menee 35 6amioB)
«HEYIIOBJIETBOPH-
TEBHOY»

Beimonneno menee 50% paboTsl; HeyMeHHe chopMyIiu-
pOBaTh MPAaBUJIBHBIA U YETKHH OTBET MO OCHOBHBIM U
JIOTIOJTHUTENBHBIM BOIIpOCaM; HeymeHue (opmymaupo-
BaTh COOCTBEHHOE MHEHHE

- He3HaHUe y4eOHOro MaTepHuala U3 pasHbIX pa3feiioB
JUCIUTUTAHBL

Beimonneno menee 50% pabotsr;

- HeyMeHue c(hOpMyIHpOBaTh NPABHIBHBIA W YETKHH
OTBET 10 OCHOBHBIM WM [OTOJHUTENBHBIM BOIPOCAM;
HeyMeHue GopMYTUPOBaTh COOCTBEHHOE MHEHHE

- HE 3HAHUETEXHWYECKHUX CPEICTB ISl M3MEPEHHUs Oc-
HOBHBIX (PM3MKO-XMMHUYECKUX CBOWCTB CBIPbS, MOJY-
(habpHKaToOB U Ka4E€CTBO TOTOBOM MPOAYKITUH,

- HEyMEHHE OCYIIECTBIATh TEXHOJIOIMYECKUN KOHTPOJIb
COOTBETCTBHS KauecTBa NMPOU3BOJUMON MPOAYKLHH H

YCIIYT YCTaHOBJIIGHHBIM HOpPMaM TOCYJapCTBEHHBIX
CTaHJapTOB
-HEeBJIaICHNEC0A30BEIMH  XUMHYECKUMU H  (PHU3HKO-

XUMUYECKUMH METOJaMU aHaInu3a I OIPEHCIICHU
@HSHKO-XI/IMI/I‘ICCKI/IX CBOI71CTB U TCXHOJIOTHYCCKUX I10-
KazaTened HCHOJIb3yeMbIX MAaTEpUalOB U T'OTOBBIX W3-
e

TectoBble 3a1aHus
(0-10 6ammoB)

Pedepar

(0-4 6amna)

Bonpocsl k 3x3ameny
(0-20 6ammoB)

Bce KOMIIEKTHI OLIEHOYHBIX CPEACTB (KOHTPOJIbHO-U3MEPUTEIBHBIX MaTepUaioB), HEOO-
XOJMMBIX Il OLIEHKU 3HAHWM, YMEHUH, HaBbIKOB U (MJIM) OMbBITA JIESATEILHOCTH, XapaKTepusy-
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IOIUE ATanbl (POPMHUPOBAHMSI KOMIETCHIIMNA B TPOIECCE OCBOSHUS TUCIHMILTUHBI (MOMYJIS) TO-
JIPOOHO TPENICTAaBICHBI B JOKyMEHTE «DOH/T OIEHOYHBIX CPEJICTB TUCITUTIITUHBI (MOIYJIS ).

7. YueOHO-MeTOANYeCKOe U HHPOPMAITMOHHOE o0ecrieuyeHne JUCHUIINHbI

(MoayJin)
7.1 YueOHasi iuTepaTypa:

1.ITnmeBas xumust [DnekTponHsid pecypc]: yuebnuk / A.Il. Heuaes, C.E.Tpayben6epr,
A.A. KouetkoBa [u ap.]; mox pen. A.Il. HewaeBa. —6-¢ uzn., crep.-CI16.: TUOP/, 2015.—
672c..Pexxum nocryma: http://e.lanbook.com/books/element.php?pll_id=69876

2. HoBukoBa .M. YMK 1no aucnumivae «PU3UKO-XUMHUYECKHE CBONCTBA MPOIYKTOB
TMUTaHMS 11 00ydaromuxcs mo HamnpapieHu o moarotoBku 19.04.03 «TexHomOTHs MPOTYKITUU
Y OpraHu3amus oOMIECTBEHHOIO MUTaHus», MuuaypuHck, 2025.

3. Xumus nmuny: YueOHuk it By30B B 2-x kH./ .A. Poros, JI.B. Autunosa, H.11. [lyn-
yenko, . A. XKepebuos. — M.: Koioc, 2000.

4. ITumesas xumust: YueOnuk s By3oB/ A.Il. Heuaes, C.E. Tpayoenbepr, A.A. Kouer-
koBa u ap. — CII6.: THOP/, 2001. — 592 c.

5. OOmas TtexHonorus numeBblx npousBoacTs. H.M.Hazapos, A.C.I'mu30ypr,
C.M.I'pebenrok u np. noxa pea. H.M.Hazaposa. — M.: Jlerkas u numesas npoM-Tb, 1981. — 360 c.

6. Ckypuxun .M., Heuaer A.Il. Bce onutie ¢ Touku 3peHus Xxumuka. CripaBOYHOE U3-
nmanne — M.: Breiciras mkoira, 1991, - 288c.

7.2 MeToanyecKue YKa3aHusl 0 OCBOEHUIO JUCHMILTHHBI

1. HoBukoBa .M. MeTtoaudeckue yka3aHusl 1751 BBIIOJTHEHHUS] CAMOCTOSATEIbHON pabOThI
o JucHUILInHe «PU3HKO-XUMHYECKUE CBOMCTBA MPOJYKTOB MUTAHUS» ISl 00YYAIOMIUXCS I10
HanpasieHuto noarotosknl9.03.04 «TexHonorus mpoAyKIMU U OpraHu3anus OOIMIECTBEHHOTO
nuTanus Muaypusck, 2025.

2. HoBukoBa .M. MeTtonndeckue ykazaHus AJsl BBIIOJHEHUS KOHTPOJIbHOM pabOTHI 1O
JUCHUIIMHE «DHU3UKO-XMMUYCCKUE CBOMCTBA IPOJYKTOB IHUTAHUS» MJIsI OOYYarOUIUXCS IO
HanpaBneHuto noarotosknl19.03.04 «TexHonorus mpoAyKIMH U OpraHu3alvs OOIIECTBEHHOTO
nuTaHus Muaypusck, 2025.

7.3 UndopmannoHHbie 1 HU(POBbIE TEXHOJIOTHH
(mporpammMHoe o0ecnieueHune, COBpeMeHHbIe MpodeccuoHalbHbIE 0a3bl

JAHHBIX U I/IH(l)OpMa]_[I/IOHHI)Ie CIIpaBOYHBIC CI/ICTCMI)I)

VYyeOHast nucuuIuiMHa (MOAYJb) MPelyCcMaTpUBAaET OCBOCHHE NH()OPMALIMOHHBIX U IU}-
POBBIX TexHOJIOTui. Peanu3zanus MpoBBIX TEXHOIOTUI B 00pa30BaTeIbHOM IMPOCTPAHCTBE SIB-
JsieTCsl OAHOM M3 BaKHEWINUX Leneid oOpa3oBaHMs, JAIOLIEH BO3MOXHOCTh pa3BUBATh KOHKY-
PEHTOCTIOCOOHBIE KayecTBa 00yJaromuXxcs Kak OyIyluX BbICOKOKBAIN(UIIMPOBAHHBIX CIIeLUa-
JHMCTOB.

[{udpoBble TEXHOJIOTUH MPEAYCMATPUBAIOT PA3BUTHE HABBIKOB 3((EKTUBHOTIO PEIICHUS
3aJa4 Npo(ecCHOHANBHOr0, COUAIBLHOTO, JMYHOCTHOTO XapaKTepa ¢ UCIOIb30BAHUEM PA3JINy-
HBIX BHMJIOB KOMMYHHUKAIIMOHHBIX TeXHOJOTUHA. OcBoeHHE IU(PPOBBIX TEXHOJOTUH B pamKax
JAHHOW NTUCUUIUIMHBI (MOJYJsl) OPUEHTHPOBAHO HA CIOCOOHOCTH O€30MacHO M HaAJIeXalluM
00pa3oM moJy4arhb JOCTYII, YIIPaBIATh, HHTETPUPOBATh, OOMEHNUBATHCS, OLIEHUBATH U CO3/1aBaTh
MH(OPMALIMIO C TTOMOIIBIO U(POBBIX YCTPONCTB U CETEBbIX TeXHOsoruil. @opMupoBanue nud-
pPOBOIl KOMIIETEHTHOCTH MpeArnonaraeT padoTy C JaHHBIMHU, BJIaJIeHHE WHCTPYMEHTaMHU JUIs
KOMMYHHKAIIH.

7.3.1 DJIeKTPOHHO-0UOJINOTEYHASI CUCTEMBbI U 0a3bl JAHHBIX
1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciyr ot 03.04.2024
Ne 6/1 (CereBast a1eKTpoHHas OUOIMOTEKA)
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2. baza gaHHBIX 31eKTpOHHBIX HHPOpManuoHHbIX pecypcoB ®I'BHY IHHCXB (morosop
1Mo 00ECMEeYEHHUI0 TOCTYIA K 3EeKTpoHHBIM HHpopManroHHbIM pecypcaM OI'BHY [THCXb ue-
pe3 Tepmunan yaaneaHoro gocryna (TY ] ®T'BHY ITHCXE) ot 09.04.2024 Ne 04-YT/2024)

3.2nekTpoHHas 6ubauoTeuHas cuctema «HarmmonanpHbIN 1TUGPOBON pecypc «PykKoHTY:
Komnekmuu «ba3oBbsiit MmaccuB» u «Komoc-c. Cenbckoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHHUE YCJyT 10 MpeaocTaBiIeHuIo qocTyma oT 26.04.2024 Ne 1901/bI122)

4. 000 «AnexrponHoe m3narensctso FOPAUTy (https://urait.ru/) (1oroBop Ha okasaHue
YCIIYT TI0 TIPEIOCTaBICHUIO IOCTyMa K oOpazoBaTenbHOM muiargopme OO0 «IneKTpoHHOE H3/aa-
TenbetBo FOPAUTY ot 07.05.2024 Ne 6555)

5. Dnexkrponno-6ubaMoTeuHast cuctema «Bepranckuiiy (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3THOE UCIIONb30BaHUE Tpou3BeeHui oT 26.03.2020 Ne 14/20/25)

6. baza mannbix HOB «HanuonanbpHas snektponHas OuOimmoreka» (https://rusneb.ru/)
(moroBop o moakimoueHnn kK HOb u mpenocrasiiennn poctymna k oobektam HOb ot 02.02.2024
Ne 101/HDb/4712-n)

7. CornaiieHue 0 COTPYJAHUYECTBE MO OKa3aHUI0 OMOIMOTEYHO-UH(POPMAITMOHHBIX U CO-
[UOKYJIBTYPHBIX YCIYT MOJIb30BATENsIM YHUBEPCUTETA U3 YKCIAa MHBAIUIOB IO 3PEHUI0, Cllabo-
BUJSIIINX, WHBAUAOB JAPYTUX KATETOPUN C OTPaHWYCHHBIM JOCTYIIOM K WH(OpMAIWHU, JIHII,
UMEIOLINX TPYAHOCTU ¢ uTeHueM IuiockonedyatHoro Tekcta TOI'BYK «TamboBckas obmactHas
yHUBepcalibHas HayuHas OuOimoreka uM. A.C. ITymkuna» (https://www.tambovlib.ru) (corna-
nienue o cotpyanuyectse oT 16.09.2021 Ne 6/H)

7.3.2 UndopmManiuoHHbIe CTIPABOYHBbIE CHCTEMbI
1. CnpaBounast mpaBoBas cucreMa Koncynbrantlnroc (1oroBop nocraBku, ajanTanui u
COIPOBOXKICHUS K3eMIUIsIpoB cucteM Koncynprantllntoc ot 28.02.2025 Ne 12413 /13900/3C).
2. DnexTpoHHBIN nepuoanueckuii cnpaBouHuk «Cuctema TAPAHT» (moroBop Ha yciy-

' 0 conpoBoXkaeHuUIo oT 28.02.2025 Ne 194-01/2025).

7.3.3 CoBpemeHnHble npogeccuoHaIbHbIe 0a3bI JaHHBIX

1. ba3a naHHBIX HOpMaTHUBHO-IIPABOBBIX AKTOB MH(OPMALIMOHHO-00pa30BaTENbHOM Mpo-
rpammsl «Pocmeron» (morosop ot 05.09.2024 Ne 512/2024)

2. baza nannbix Hayunoii snexkrponnoii 6ubnuoreku eLIBRARY.RU — poccuiickuii un-
(opMalMOHHO-aHATUTUYECKUI TOpTal B 0071aCTH HAayKH, TEXHOJIOTUH, MEAULIMHBI 1 00pa3oBa-
Hus - https://elibrary.ru/

3. TTopran oTKpeITHIX HaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtkpbiTeie naHHble @DenepanbHON CIyXKObl TOCYIapCTBEHHOW CTATUCTUKUA -
https://rosstat.gov.ru/opendata

5. IlpodeccnonanpvHas 6a3a nanubix. Karanor 'OCTog http://gostbase.ru/.

6. IIpodeccronanshas 0aza nanubix. PI'BY DenepanbHbIl HHCTUTYT NPOMBIIIJICHHOM
cobcteenHoctu http://wwwl.fips.ru/wps/portal/IPS_Rul.

7. IlpodeccronanbHas 0a3za JaHHBIX. DJIEKTPOHHBIM (DOHI MpaBOBON M HOPMATHBHO-
TEeXHHUYECKO# qokymeHTanuu http://docs.cntd.ru/

7.3.4 JIMueH3M0HHOEe U CBOOOHO pacnpocTpaHsieMoe MPporpaMMHoe
o0ecrneveHnne, B TOM YHCJIe 0TEYECTBEHHOT0 IPOU3BO/ACTBA

Ne Hanmenosanue Pazpabotunk HoctynHocTh Ccplnka Ha EquHbIi PexBu3uTH Moa-
IO (mpaBoobia- | (JIMIIEH3HOHHOE, peecTp poCCUHCKUX TBEPIKIAIOLLIEro JA0-
JIATeIIb) cBOOOJTHO pac- nporpamm it 9BM KyMeHTa (IIpH HaJu-
npocrpansiemoe) | u b1 (npu Ham4mn) YUH)
1 MicrosoftWindows, | MicrosoftCorpor | Jlurnensznonnoe - JIunensust
OfficeProfessional ation ot 04.06.2015 Ne
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https://rucont.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/
http://gostbase.ru/
http://www1.fips.ru/wps/portal/IPS_Ru
http://docs.cntd.ru/

65291651 cpoxk nei-
CTBUS: OECCPOUHO

AnruBupycHoe ipo- | AO «JlaGoparo- | Jlunensnounoe | https://reestr.digital.g | CyGnurieH3HOHHBIIH
rpamMmHoOe obecrieue- | pust Kacmepeko- ov.ru/reestr/366574/? norosop ¢ 000
HHE ro» sphrase_id=415165 «Codrekcy oT
KasperskyEndpointSe (Poccus) 09.12.2024 Ne 6/,
curity juis OusHeca CPOK AEHUCTBUSL: C
09.12.2024 no
09.12.2025
MoiitOducCraumapr- | OOO «Hoseie | JInmemswonnoe | https://reestr.digital.g Kontpakt ¢ 000
HBIH - o0JaYHBIEe TEX- ov.ru/reestr/301631/? «PyOuKOH»
OducHbIH TakeT Hosorum» (Poc- sphrase_id=2698444 ot 24.04.2019 Ne
IUTS pabOTHI C TOKY- cHsl) 03641000008190000
MEHTaMH H MOYTON 12
(myoffice.ru) CpPOK JieiicTBHs: Oec-
CPOYHO
OducHbIH makeT AO «P7» Jlunensuonnoe | https://reestr.digital.g Konrpakt ¢ 000
«P7-Ocducy ov.ru/reestr/306668/? «Codrexe»
(meckromHast Bepcusi) sphrase_id=4435041 or 24.10.2023 Ne
03641000008230000
07
CpOK neiicTBus: Gec-
CPOYHO
OrneparioHHast CH- 00O "basanst | Jlunensuonnoe | https://reestr.digital.g Konrpakt ¢ 000
crema «Anpt OGpazo- | cBoGOAHOE MPO- ov.ru/reestr/303262/? «Codrekcy
BaHHUE» rpaMmMHOe obec- sphrase_id=4435015 ot 24.10.2023 Ne
neuenue" 03641000008230000
07
CpOK neiicTBus: Gec-
CPOYHO
[Mporpammuas cucre- | AO «Antumia- | Jlunensuonnoe | https://reestr.digital.g JIMIEeH3UOHHBIH J10-

Ma JJ1s1 OOHAPYKEHHS
TEKCTOBBIX 3aUMCTBO-
BaHUH B yUeOHBIX U
Hay4HBIX paboTax
«Antumnaruat BY3»
(https://docs.antiplagia
us.ru)

ruat» (Poccus)

ov.ru/reestr/303350/?
sphrase_id=2698186

roBop ¢ AO «AH-
TUIUIaTHaT OT
23.05.2024 Ne 8151,
CPOK JIEHCTBUSL: C
23.05.2024 no
22.05.2025

AcrobatReader
- IIPOCMOTP JOKYMEH-
toB PDF, DjVU

AdobeSystems

CBoboaHO pac-
MPOCTpaHsieMoe

FoxitReader
- IPOCMOTP JOKYMEH-
toB PDF, DjVU

FoxitCorporation

CB00OOIHO pac-
npocTpaHseMoe

7.3.5 Pecypcbl nH()OPMALIMOHHO-TEJIEKOMMYHHKANIMOHHOI ceTn « UHTEepHeT»

1. CDTOwiki: 6a3a 3nanuii o 1udposoi Tpanchopmaruu https://cdto.wiki/
2. www.garant.ru - cipaBouno-npasoBas cucrema «’APAHT».
3. www.consultant.ru - cipaBouno-mpaBoBas cuctema «Koncynabrant [Timrocy.
4. WWW.rg.ru — caiit Poccuiickoii ra3eTsl.
5. baza nmaHHbIX MH(POPMANIMOHHOUN cuCcTeMbl «EIMHOE OKHO OCTyIa K 00pa3oBaTellb-

HBIM pecypcam» http://window.edu.ru

6. DIIeKTpOHHO-OMOMMOTEeUHas cucTeMa u3aaTenbeTa «Jlanby http://e.lanbook.com.

16



https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/

7. HarmonanbeHelii nndpoBoii pecypc «PyKOHT» - MeKoTpacieBast JIeKTpoHHast OnbIuo-

Teka Ha 0a3ze TexHonoruu Konrekctym http://www. rucont.

8. DnekTponHas 6uOiMoTeuHas cucteMa Poccuiickoro rocy1apCTBEHHOTO arpapHoro 3a-

OYHOT'0 YHUBepcuTeTa http://ebs.rgazu.ru.

7.3.6 llugpoBbie MHCTPYMEHTHI, MPUMeEHsiEMbIe B 00pa30BaTeJIbHOM Ipolecce

1. LMS-mnardopma Moodle

2. BupryanpHas nocka Mupo: miro.com

3. Bupryansnas nocka SBoardhttps://sboard.online

4. O6naunsie cepBuchl: SAnnekc./Iuck, O6mako Mail.ru

5. Cepsucsl onpocos: Augexc.@opmbr, MyQuiz

6. Cepsucsl Buaeocsssu: Suaekc. Tenemoct, Webinar.ru

7. CepBuc coBMecTHOW palOOTBl Haj mpoekTamMu aius HeOompmmx rpynn  Trello
http://www.trello.com

7.3.7 HugpoBble TEXHOJIOTHH, IPUMEHsAEMbIe MPU U3YYEeHUH TUCHUILINHBI

Bugpt yueoHoit pabotsl, BemoiHseMbie | Dopmupyembie

Ne Lndposbie TEXHOTOTHH LY p S pMHDY NAK
C IPUMEHEHHEM ITU(POBOM TEXHOJIOTHH | KOMIIETCHIHH
Jlexunn

1. | OOma4yHbBIe TEXHOIOTHH 1 [IK-1 HJIK-2
CamocTrosiTennpHas padoTa

2. | Bonpiime nanHble CamocTrosiTennpHas paboTa IK-1 NJAK-2

8. MarepuajibHO-TEXHHYECKOE O0ecedeHrue TN CIUITMHBI (MOIYJIA)
1. YueOunas aynuTopusi Ui IPOBEICHUS 3aHATUN JEKIIMOHHOTO THMa (T. MUYypHUHCK, yII.

['epacumoBa, nom Ne 130A, 5/26)

OCHAIIIEHHOCTh:

1. Komonku Micro (uuB. Ne 2101041811);

2. YHuBepcanbHOe noTojaoyHoe kperuienue (MHB. Ne 2101041814)

3. DkpaH ¢ snekrponpuBooM (MHB. Ne 2101041810)

4. Ipoextop CT-180 C (unB. Ne 2101041808);

5. Komnsrotep Celeron E3300 OEM MounwuTtop 18,5" LG W 1943 (unB. Ne1101047389)
Hab6ops! geMoHCTpalinoHHOTO 000PYAOBAHUS U y4eOHO-HATIISTHBIX TTOCOOUH.
KomnbrotepHas TexHuka nojkiatodeHa K cetu «VHTepHeT» n obecriedeHa J1OCTYIOM B

OUOC ynusepcurera

2. YueOHast ayauTopus JUis MPOBEACHUS 3aHATUH ceMUHapckoro tuma (r. MU4ypuHCK,

yi. I'epacumoBa, mom Nel30A, 5/14)

OCHaIIeHHOCTB:

1. llIxags! naboparopubie Metainyeckue (MHB. Ne 1101041124, 1101041125);
. llIxa¢ nabopatopubiit (nHB. Nel1101040683);

. Hentpudyra MIIB-340(unB. Ne 1101040645);

. Hentpudpyra MPW-310 (uuB. Ne 1101040644);

. @oroanektpuueckuit kogopumetp (MHB. Ne 1101041214);
. Ynerpatepmoctar YTVY-4 (uuB. Ne 1101040643);

. Tutpatop (uaB. Ne 1101040688);

. banu Bogsabie (nHB. Ne 1101040694,1101040693);

9. bans necouno-macnsHas (B, Ne 1101040628);

10. bans co BerpsixuBarenem (uHB. Ne 1101040629);

11. Becwr 500 r (uaB. Ne 1101041154);

12. Becwt 50 T (uuB. Ne1101041155);

13. Becnl 6picTpozeiicTByromue (MHB. Ne 1101040747);

(e BN o) NNV, I - NRVS I \O]
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14. 'omorenuzarop MIIB-302 (uuB. Ne 1101040619);

15. T'omorenuzarop (nuB. Ne 41013400014);

16. lekcuromertp (uHB. Ne 1101041224);

17. Memauka taboparopHast MJI- 4 (uaB. Ne 1101040633);

18. Memainka marautHas (uaB. Ne 1101040703);

19. Memasnka marautHass MM-6 (uuB. Ne 1101040631);

20. Moiika ynsTpa3zBykoBast YK-4 (unB. Ne 1101040639);

21. pH-metpsol (uHB. Ne 1101040699, 1101040698);

22. pH-metp H-5170 (unB. Ne 1101040636);

23. Crepunuzarop [1B-2a (uaB. Ne 1101041142);

24. Cton ans Beco (uuB. Ne 1101041113);

25. Cronsl st mpubopos (umuB. Ne 1101041109, 1101041108, 1101041101);

26. Cron niig TutpoBanus (uHB. Ne 1101041185);

27. Cronel nmabopatopubie 1,75m (muB. Ne 1101041181, 1101041180, 1101041179,
1101041178, 1101041177, 1101041176,1101041175, 1101041174),

28. Cton padouwmii (maB. Ne 1101040761);

29. Cymnnka BakyymHast (uHB. Ne 1101040667);

30. Tepmocratsl (mHB. Ne 1101040690, 1101040689);

31. Tepmocrat Ouonoruueckuit bT-120 (uuB. Ne 1101041145).

3. [Tomemenne At caMOCTOATENBHOM padoThI(T. MuuypHHCK, yi. IHTepHaImoHanbHasl,
oM Ne 101, 1/115)
OcHallleHHOCTD:
1. Komnsrorep Celeron E3500 (naB. No2101045275)
. Kommsrorep Celeron E3500 (uaB. Ne2101045276)
. Komnetorep Celeron E3500 (uuB. No2101045277)
. Kommsrorep Celeron E3500 (uaB. Ne2101045278)
. Komnetorep Celeron E3500 (uuB. No2101045279)
. Komnsrorep Celeron E3500 (uaB. Ne2101045280)
. Komnetorep Celeron E3500 (uaB. No2101045281)
. Kommsrorep Celeron E3500 (uaB. Ne2101045274)
KommbroTepHas TexHHKa MOAKIOYeHa K ceTH «VHTepHeT» M olecmedeHa JAOCTYNOM K
OUOC ynuBepcurera.

0 I AN hn WD
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Pabouas mporpamma AuCUUILTUHBL (MOAYISI) «DU3HKO-XUMUYECKHE CBOWMCTBA MPOMYKTOB IHTa-
HUS» COCTaBJICHa B COOTBETCTBUU C TpeOOBaHUAMH (peepaibHOTO TOCYIapCTBEHHOTO 00pa3oBa-
TEJILHOTO CTaHJApTa BBICIIEro 0oOpa3oBaHMs - OakanaBpuara IO HAINPABICHHUIO IOJTOTOBKH
19.03.04 TexHonorus NMPOAYKIMH M OpraHU3ausa OOIIECTBEHHOTO IHUTAHUSA, YTBEP)KICHHOTO
nprKa3oM MUHUCTEPCTBAa HAYKU U BBICIIEro oOpazoBaHus Poccuiickoit @enepauuu ot 17 aBry-
cta 2020 r. Ne1047

ABTOp: o1eHT Kadeapsl MPOAYKTOB MUTAHHUS, TOBAPOBEACHUSI U TEXHOJIOTHU MepepaboTKH IPo-
JYKLIUU KUBOTHOBOJICTBA, K.T.H. HoBukoBa .M.

Peniensent: 3aBenyromuii kageapoil TEXHOJIOTHH TTPOU3BOJICTBA, XPAHEHUS M MEePepadOTKH MPO-
JIYKIIMU PaCTEHUEBOJCTBA, JOIEHT, K.C.-X.H. lanunun C.U.

[Iporpamma nepepaboTaHa U JOMOJHEHA B cOOTBeTCTBHH ¢ TpeboBaHusiMu OI'OC BO.
[TporpammMa paccMoOTpeHa Ha 3acelaHiH Kadeapbl TEXHOJIOTHH MPOAYKTOB MUTAHHUS U TOBApOBE-
nenusi, mpotokost Ne 10 ot 13 anpesns 2022 1.

[IporpamMma paccMOTpeHa Ha 3aceJaHuu yuyeOHO-MeToquueckoi koMuccuu IlnogooBomHoro un-
ctutyra uMmenu M.B. Muuypuna Muuypunckoro ['AY, nporokon Ne 8 ot 18 anpesns 2022 r.
[Iporpamma yrBepkneHa Pemennem Y4eOHO-METOIUYECKOTO COBETa YHUBEPCUTETA, IPOTOKOI
No 8 ot 21 ampens 2022 1.

[Tporpamma nepepaboTaHa u JOMOIHEHA B COOTBETCTBUU ¢ TpeboBanusimu GI'OC BO.
[Iporpamma paccMoTpeHa Ha 3aceJaHuH Kadeapbl MPOIYKTOB MUTAHUS, TOBAPOBEICHHS U TEX-
HOJIOTUU TIepepaboTKU MPOAYKIIUU KUBOTHOBOACTBA, IpoTokod Ne 10 ot 9 urons 2023 r.
[Iporpamma paccMoTpeHa Ha 3aceJaHUH y4eOHO-METOAMYECKOW KOMHCCHUM WHCTHTyTa (QyHaa-
MEHTAJIbHBIX U MPHUKIAIHBIX arpoOuoTexHonoruii uM. M.B. Muuypuna, npotokon Ne 11 ot 19
utons 2023 r.

[Tporpamma ytBepxkaeHa Pemenrem Y4eOHO-METOAMUECKOTO COBETA YHUBEPCUTETA, TPOTOKOI
Neo 10 ot 22 urons 2023 .

[Tporpamma nepepaboTaHa U JOTOJIHEHA B COOTBETCTBUU ¢ TpeboBaHusiMu OI'OC BO.
[TporpammMa paccMoOTpeHa Ha 3acejaHuM Kadeapbl MPOIyKTOB MUTAHUS, TOBAPOBEICHUS U TeX-
HOJIOTUU NIepepaboTKU MPOAYKLHHU KUBOTHOBOACTBA, TpoTokoa Ne 10 ot 13 mas 2024 r.
[Tporpamma paccMOTpeHa Ha 3aceJaHMM y4yeOHO-METOAMUYECKOW KOMMCCHUM HMHCTUTyTa (QyHAa-
MEHTAJIbHBIX U MPHUKIAIHBIX arpoOunoTexHonoruii uM. M.B. Muuypuna, npotokon Ne 10 ot 20
Mmas 2024r.

[Tporpamma yTBepkaeHa Pemennem YueOHO-METOINYECKOTO COBETa YHUBEPCHUTETA, MIPOTOKOII
Ne 09 ot 23 mas 2024 r.

[Tporpamma nepepaboTaHa 1 10MOJIHEHA B cooTBeTcTBUHU ¢ TpeboBaHusMu OI'OC BO.
[Iporpamma paccMoTpeHa Ha 3aceqaHuu Kadeapsl MPOAYKTOB MUTAHUS, TOBAPOBEICHUS U TEX-
HOJIOTHH NepepadOTKU MPOYKIIMH KHUBOTHOBOACTBA, poTokoi Ne 8 ot 08 anpenst 2025 .
[IporpamMma paccMoTpeHa Ha 3aceJaHuM y4eOHO-METOAMYECKON KOMHUCCHU MHCTUTYTa (hyHHIa-
MEHTAJbHBIX W NPUKIAIHBIX arpobuorexHoioruid um. M.B. Muuypuna, nporokon Ne § or
2lanpens 2025.

[Tporpamma yTBepkjeHa PemenneM Y4eOHO-METOIUUECKOTO COBETa YHUBEPCUTETA, IPOTOKOJ
Ne 8 ot 23ampesns 2025 r.

OpuruHan T0OKyMEHTa XpaHUTCS Ha Kadeape MpOoAYyKTOB MUTaHHs, TOBAPOBEIEHUS U TEXHOJO-
UM NIepepaboTKU MPOAYKIIUH )KUBOTHOBOCTBA
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