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1. lean ocBOeHMS TUCIUILINHBI (MOIYJIs1)

Lenb ocBoeHuUst TUCHUIUIUHBI (MOAYss1) PUINKO-XUMHUYECKHE CBOMCTBA MPOIYKTOB IH-
TaHusl CHOPMHUPOBATH y OOYYAIOIIMXCS MPEJCTABICHUE O MPOIYKTaX MUTAHUS KaK O CTPYKTYp-
HO-CJIOKHBIX XMMHUYECKUX CHCTEMax C KOMIUIEKCOM XMMHUYECKUX, PU3UKO-XUMUUYECKUX U OnO-
JIOTUYECKNX B3aMMOJICHCTBHIA, OMPEACISAIONIMX KAuyeCTBO MPOIYKTOB U UX IMOTPEOUTEIHCKUE
CBOICTBA.

[Ipu ocBoeHWM JaHHON JMCHUIUIMHBI YUYUTHIBAIOTCS TPYAOBBIE (YHKIIUH CIEAYIOIIETO
npoheccuoHaNBHOr0 CTaHaapTa!

22.005 Crenuanuct Mo TeXHOJIOTUH MPOAYKIIMU U OPTaHW3aIlui OOMIECTBEHHOTO MUTA-
Hus (yTB. mpukazoM Muntpyna Poccun ot 15.06.2020. Ne329H)

2. MecTO AUCHUILIMHBI B CTPYKTYpe 00pa3oBaTeibHOM NIPOrpaMMbl

CornacHo yyeOHOMY IUIaHy IO HampasiieHUIO0 noArotoBku 19.03.04. TexHomnorus mpo-
TYKIMHM U OpraHu3anus 00IEeCTBEHHOTO0 MUTAHUS AUCIUILIINHA (MOIYb) «DU3HKO-XUMUYECKHE
CBOMCTBA MPOJYKTOB MUTAHUS» OTHOCHUTCS K 3JICKTHBHBIM THCIMIUTHHAM (MOIYJIsIM) 9acTH, (op-
MUpYeMOii ydacTHUKaMu oOpa3oBaTenbHbIX oTHOmeHuid b1.B.J1B.03.01.

Jis yCcTIenrHOTO OCBOCHHS TUCIHMILIMHBI 00YYarOIIUICS JTODKEH BIAJACTh 3HAHUSMH Cie-
OYIOIIUX TUCHUIUIMH: «AHATOMHS THUIIEBOTO CHIPbS», «AHAIUTUYECKas XUMHUA U (DU3HKO-
XUMHUYECKHE METOIbI aHATI3a.

OcBoeHMe JaHHOW JUCHUIUTMHBI HEOOXOIMMO KaK MPEANIECTBYIONICE MPU M3ydIeHUH ClIe-
IYIOIIUX TUCHUTUINH: «CaHuTapusi U TUTHEHA MUTaHUs», «DPU3n0I0ro-0MOXMMHUYECKHNE OCHOBBI
MIPOU3BOJICTBA MOJIOUHBIX U MSCHBIX MPOAYKTOBY», «be30MacHOCTh MUILEBOrO ChIpbs», «ToBapo-
BeJIHAs XapaKTEPUCTUKA MTPOJIOBOILCTBEHHOTO ChIPhs», «KOHTpOIb KauecTBa MUIIEBON MPOTYK-
uun», «OCHOBBI UICKYCCTBEHHOT'O UHTEIIJIEKTA.

3HaHue U HABBIKH, CHOOPMHUPOBAHHBIE B paMKaxX JAaHHOW JUCIUTUIMHBI, HEOOXOAUMBI JIJIst
MOCIEAYIOMIETO OCBOCHHS 0a30BBIX AUCHUIUIMH HAMpPaBIEHUS MOATOTOBKH IMPH BBIMOIHEHUU
Pa3IMYHBIX BUIOB paboT B MPOGECCHOHATHHOM IeATETLHOCTH.

3. [Inanupyemble pe3ybTaThl 00y4eHHs MO TUCHHUILINHE (MOAYJIIO),
COOTHECEHHbIE C INIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHUS 00pa30BaTe1bHOH

NPOrpamMmbl

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

VnpaBieHne KauecTBOM, O€30MAaCHOCTBIO M IPOCIEKHUBAEMOCTBIO MPOMU3BOJACTBA IIPO-
JYKLIMU OOIECTBEHHOTO0 MUTAHUS MACCOBOI'O M3TOTOBJICHUS M CHEMATM3UPOBAHHBIX MHUIIEBBIX
npoayktoB (22.005 Cneunanuct 1Mo TEXHOJIOTHHM MPOIYKIUH U OpraHU3alMy OOIEeCTBEHHOTO
nutanus. TO. — D/02.6)

TPYZIOBBIE IEUCTBUSA:

22.005 Crenuaiuct 1mo TeXHOJOTHH MPOJAYKLIMU M OpraHu3alyi OOLIECTBEHHOTO MUTa-
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 MEPONPUATHI MO MOBBIMIEHUIO 3((HEKTUBHOCTH MPOU3BOJCTBA MPO-
YKL OOIECTBEHHOTO MUTAHUS MacCOBOTO M3TOTOBJIEHUS M CIIEHUATM3UPOBAHHBIX MUILIEBBIX
IPOJYKTOB.

Pa3paboTka MeTO0B MPOAYKIMH B MPOIIECCE TEXHUYECKOTO KOHTPOJISI U UCTIBITAHUSI TO-
TOBOM MPOM3BOJICTBA MPOIYKIIMUA OOIIECTBEHHOTO MUTAHUS MacCOBOI'O M3TOTOBJIEHUS U CIelHa-
JM3UPOBAHHBIX MUIIEBBIX MPOTYKTOB.

VYder chIpbsl ¥ TOTOBOI MPOAYKUMHU HA 06a3e CTaHIAPTHBIX U CePTU(UKAITMOHHBIX UCIIBI-
TaHWH MPOU3BOACTBA MPOAYKIMH OOIECTBEHHOIO MUTAHUS MACCOBOI'O M3rOTOBJIEHHS U ClIeLUa-



JIM3UPOBAHHBIX MUIICBBIX NPOAYKTOB B LCIAX o0OecrieueHUs] COOTBETCTBUS HOpMaTUBaM BbIXOJa
TOTOBOH IpOoAYKIIMU B COOTBETCTBUHU C TEXHOJOTMYCCKUMHU UHCTPYKIUAMU

OcBoeHMe OUCHUILIMHBI HAITPABIEHO Ha (JOPMUPOBAHUE CIEAYIOIINX KOMIETEHIIHIA:

I1K-1 cnocoOeH MCTONb30BaTh TEXHUYECKHE CPEJCTBA JUIS U3MEPEHHUS OCHOBHBIX Tapa-
METPOB TEXHOJIOTMYECKUX IPOLIECCOB, CBOMCTB ChIPbs, MONYy(PaOpUKATOB M KaueCTBO TOTOBOM
IPOAYKIMH, OPIraHU30BaTh U OCYILIECTBIIATH TEXHOJIOIMUECKUN IPOLIECC TPOU3BOJICTBA MPOIYK-

OUH ITUTaHUA

[TK-7 cniocoOeH MpOBOAUTH MCCIEAOBAHUS 110 33IaHHON METOJIMKE M aHAITM3UPOBAThH pe-
3yJlbTaThl SKCIIEPUMEHTOB

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

LIECTBIIATh TEXHO-
JIOTHYECKHH ITPO-
LIECC IIPOU3BOJICTBA
MPOAYKIIHY IIUTa-
HUSA

HU30BaTh U OCY-
LIECTBJIATh TEXHO-
JIOTHYECKHH ITpO-
LECC MPOU3BOJICTBA
NPONYKLIUU ITUTA-
HUSA

OCYIIECTBIISTh TEX-
HOJOTHMYECKUN
MPOLECC MPOU3BOI-
CTBa MPOIYKLUU
IIUTAHUA

[Inanupyemsie Kputepuu onieHuBaHus pe3ynbTaToB 00yUIEeHUS
€3yJIbTAThI .
pesy. Huzkuit
o0yueHUs .
(TOTIOPOTOBEIHN) . . N
(nHIUKATOPBI IToporossiii bazoBb1it IIponBuHyTHII
KOMIICTCHIIM A
JOCTHKCHHUS
He chopmupoBaHa
KOMITCTCHIINH)
IK-1 He cniocoben opra- |YnoeneTBoputenb- | Xoporio criocodeH |OTINYHO criocoOeH
WNA-1pk1— Coo-  |HU30BaTh B OCY- HO CIIOCOOEH Opra- |OpraHHu30BaTh U OpraHu30BaTh U

OCYILIECTBIISTh TEX-
HOJOTHMYECKUN
MpOLECC MPOU3BOJI-
CTBa MPOIYKLUU
IIUTAHUA

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

He 3nHaeT MeTonpl
M3MEpEHHsI OCHOB-
HBIX TTapaMEeTPOB
TEXHOJIOTHYECKHX
MpOLECCOB, CBOMCTB
CBIPb, Oy Pad-
PHUKaTOB M Ka4eCTBO
FOTOBOM IPOJYK-
UH

Y 10BIETBOPUTEND-
HO 3HAaeT METO/IbI
M3MEpEHHs 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-
TMYECKUX IIPOIEC-
COB

He ucnons3yer
TEXHUYECKUE Cpel-
CTBa IS U3MeEpe-
HUS OCHOBHBIX Ia-
paMeTpOB TEXHOJO-
THYECKUX MPOLeC-
COB

Y 1oBNETBOPUTEIB-
HO UCTIONB3YeT
TEXHUYIECKUE CPEI-
CTBa IIJIs M3Mepe-
HUS OCHOBHBIX ITa-
paMeTpoB TEXHOJIO-
TUYIECKUX MPOTIEC-
COB

XOopo1I0 UCTIONB3Y-
€T TeXHUYECKHe
CpeJICTBa JIJIsl U3Me-
PEHHUST OCHOBHBIX
MapaMeTpoB TEXHO-
JIOTUYECKHX TIPO-
LIECCOB

OTANYHO UCTIONE-
3yeT TEXHUUECKHE
CpEICTBa JJISl U3Me-
pEHUS OCHOBHBIX
rapamMeTpoB TEXHO-
JIOTHYECKHX TIPO-
LIECCOB

I1K-7

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

He ymeer npoBo-
JATHh UCCICTOBAaHUSI
T10 3a/1aHHON METO-
TTIKe

Y 10BNETBOPUTEND-
HO yMeeT IIpOBO-
IUTDH UCCIIEI0OBAHUS
0 3aJJaHHON METO-
JUKE

Xopoto ymeer
MIPOBOJIUTH UCCIIE-
JIOBAaHUS T10 3a/1aH-
HOM METOJUKE

OTnnyHO ymMeeT
MIPOBOJIUTH UCCIIE-
JIOBaHUS 110 3aJ1aH-
HOW METOJIUKE

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

He criocoOen ana-
JIU3UPOBATH pe-
3YJIBTATHI 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 TMHIINEBOW IIEHHOCTHU MPOAYKTOB IMHUTAHMS; OOIIUE 3aKOHOMEPHOCTH
XUMHUYECKHX, OMOXUMUYECKIX U MUKPOOUOJIOTHIECKUX MPOIECCOB, MPOUCXOISAIINX TIPU XPaHe-
HUU CHIPbS;

- IPEBPAIIECHUSI ¥ B3aUMOJICHCTBUE OCHOBHBIX XUMUYECKIX KOMIIOHEHTOB CHIPhSI B IIPO-
11ecCe TEXHOJIOTHYECKOW 00pabOTKH MpU MPOU3BOJICTBE MPOAYKTOB MUTAHUS U BIUSHHUE €€ Pe-
JKUMOB Ha COCTaB, CBOWCTBA OCHOBHBIX HYTPHCHTOB, MUIICBYIO M OWOJIOTHMYECKYIO IIEHHOCTH
CBIPbsI 1 TOTOBOM MPOTYKIIHH;

- 0a30BbIE METOJbI MCCIEAOBATEIILCKON JEATEIbHOCTH ISl OCYILIECTBICHUS] KaueCTBEH-
HOTO ¥ KOJIMYECTBEHHOTO aHAJIN3a MUIIIEBOTO ChIPHS;

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

YMerTh:

- ONpeNeNsITh XUMHUYECKH KauyeCTBEHHBIH U KOJWYECTBEHHBIH COCTaB HCCIIEAYyEMOTO
00BbeKTa

- apryMEHTHPOBAHO BBHIOMPATH METO]] UCTIBITAHUS JIJIsl KOHKPETHBIX 33724

- CIOCOOHOCTBIO OCYIIECTBIISATh TEXHOJOTHYECKHA KOHTPOJh COOTBETCTBHUS KadecTBa
MPOU3BOIUMOMN MPOAYKIIMK U YCIYT YCTAHOBJIEHHBIM HOPMaM IOCYAapCTBEHHBIX CTaHAPTOB;

Baagern:

- HaBBIKAMHU IPOBEJICHUE DKCIIEPUMEHTA C MPOBEICHUEM COOTBETCTBYIOIIMX PACYETOB U
(GhOpMyYIUPOBKOI BBIBOJIOB;

- 0a30BBIMH XMMUYCCKUMU U (PU3HKO-XUMHUYCCKUMHU METOJaMH aHaIM3a JUIs Oompeere-
HUSL (PU3UKO-XUMHUYCCKUX CBOMCTB M TEXHOJOTHMYECKUX IMOKA3aTeeH MCIOIb3YeMbIX MaTepha-
JIOB Y TOTOBBIX U3EINH

- BBIOMpPATh TEXHUYECKUE CPEACTBA U TEXHOJOTHUU C YUYE€TOM DKOJOTUUYECKHX TMOCIIEe-
CTBUH MX MIPUMEHEHUS

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

Komnerenimu OO01ee
Tembl, pa3iensbl TUCIUTLTHHBL MK-1 | k.7 | Xomuectso
KOMIIETEHIINH
Tema 1. Ponp nuTaHus 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. JIunuast + + 2
Tema 5.YrneBonp! U X (U3MOIOTHUECKOE 3HAUCHHE + + 2
Tema 6.ButamMuHBI ¥ UX pOJIb B MUTaHUH YEJIOBEKA + + 2
Tema 7. MuHepasbHble BENIECTBA U UX POJIb B TUTAHUU YEIOBEKA + + 2
Tema 8. [IpuHIHIBI OOOTANEHNS MAIIEBBIX MPOTYKTOB MUKPOHYTPHEH- + + 2
TaMu

4. CTpyKTYypa U cofepKaHue TUCIUILIHHBI (MOILYJIA)
O6H_[a}1 TPYAOCMKOCTH JUCIHHUIIJIMHBI COCTABJIACT 2 3a4yeTHBIE CAUHUIIBI, 72 akKaz. gaca.




4.1 O6beM IMCUMILIMHBI M BUABI Y4eOHOI padoThI

Bcero akaj. yacoB
Buip! 3ansTHit ouHas popma 3ao4Has opma
o0OydeHus oOyueHus
3 ceMecTp 2 Kypc
OO0mas Tpy10eMKOCTh AUCIUTUIHHEI 72 72
KonrtakTtHast pabota 00ydaromuxcs ¢ npernojaBaresieM, T.4. 48 12
AyJIHUTOpHBIC 3aHSTHS, B T.4U. 48 12
JIEKIIAHU 16 4
MPaKTUYECKUE 3aHATHUS 32 8
CamocrosTenbHas padora, B T.4. 24 56
mpopaboTka y4eOHOro MaTepuana Mo JUCIHIUINHE (KOHCIIEK- 8 36
TOB JICKIIMH, YI€OHUKOB, MaTEPHAJIOB CETEBBIX PECYPCOB)
MOJIFOTOBKA K MPAKTUYCCKUM 3aHSTHSM, 3alIuTe pedepara 8 12
MOJITOTOBKA K TECTHPOBAHMIO U 324ETY 8 8
KonTpons 4
Bua uToroBoro KOHTpOJIs 3auer 3auer
4.2 Jlekuun
OO0beM B akaj. yacax
No Pazpmen muctumimuHb! (MOAYIS), TEMBI JISKIIAN OoYHas 3aoynas | Dopmupyembie
- U UX CoJIep)KaHue dbopma ¢dopma | KOMIETEHIUH
o0yuenusi | oOyyeHus
1. | Poxb nuTaHus B )KU3HU YEJIOBEKA 2 0,5 IIK-1, IIK-7
2. |Bopa B chIpbe ¥ MUTIEBHIX MPOAYKTAX 2 0,5 IK-1, ITIK-7
3 BbenkoBeie BelecTBa U X POIIb B TTUIIEBOM MPOMBIIIICH- 2 05 TIK-1, TTK-7
HOCTH
4, | JIunuael 2 0,5 TIK-1, IIK-7
5. | YraneBonsl 1 uX GU3MOIOTHYECKOE 3HAUCHUE 2 0,5 IIK-1, IIK-7
6. | BuramMuHBI ¥ BX pOJIb B TUTAHUHU Y€JIOBEKA 2 0,5 IK-1, ITIK-7
7. | MuHepasbHbIe BEIIECTBA U UX POJIb B MUTAHUH YEJIOBEKa 2 0,5 IIK-1, ITIK-7
8 [MpuHIHITEL 00OTaNIEHHUS THIIEBBIX TPOILYKTOB MUKPOHYT- 5 05 TK-1, TIK-7
pUeHTaMuU
HUTOI'O 16 4
4.3 IlpakTyecKkue 3aHATUSA
O6beM B akaj. yacax
No Paznmen mucturmuHb! (MOIYIS), TEMBI JIEKITUN OuHas 3aouHas |PopMupyemble
- Y UX COJIep)KaHNe dopma ¢dopMa | KOMIETEHIIUN
oOyueHus | 00ydeHus
IInmia — BaxkHe#Ias couaibHasi 1 5KOHOMUYECKAs TIPO-
1. | 6nema. [IpomoBOIBCTBEHHOE CHIPBE: OHATHE, KilacCU(U- 4 - [K-1, IIK-7
Kalust
2. | OnpeneneHue BJIard U 30JIbl 4 2 TIK-1, TIK-7
3 Omnpenenenne OUOIOTHYECKON IIEHHOCTH OEJIKOB TI0 pac- 4 1 TIK-1, TTK-7
uyeTHOMY nokazareno KOb
4. | ®u3MKO-XUMHUYECKHE MPEBPAIICHNUS )KHPOB 4 1 IIK-1, ITIK-7
5. | Mertozs! onpeneneHus COAep>KaHus YTIIEBOI0B 4 1 TIK-1, IIK-7
Brnusiane TexHoorndeckoit 00pab0oTKH Ha BUTAMHHHBIN
6 |cocTaB NHIIEBBIX MPOIYKTOB. BUTaMUHOIOIOOHBIE COCTH- 4 1 MK-1, ITK-7
HeHMs. ButaMuHU3a11s ChIpbs U IPOJYKTOB
7 | I3sMmeHeHNE MIHEPATHHBIX BEIIECTB B IIPOIIECCE TEXHOIO- 4 1 IIK-1, TTIK-7

5




rHYeCcKOr 00pabOTKH CBIPbsl M1 MPOAYKTOB MUTAHHS

Knaccudukaiius BpeHbIX U 4y>KEPOIHBIX BEIIECTB U OC-

8 | HOBHBIC YTH WX MOCTYIUICHUS B MHUIIEBBIE MPOIYKTHL. Me- 4 1 IIK-1, TTIK-7
PBbI TOKCHYHOCTH BELICCTB.
HUTOI'O 32 8
4.4 JTabopaTopHble PadOThI HE NPELYCMOTPEHBI
4.5 CamocrosiTesibHasi padoTa 00y4aroumerocs
O0BeM akaa.4acos
Paznen . Oo4Has | 3a04Has
Bu camocTosTeIbHOM paboThI
JTUCIUITAHBI ¢dopma | dopma
o0y4eHus | 00yUueHMst
npopaboTka y4eOHOro MaTepHalia Mo AUCIUILNIMHE (KOHCIIEK- 5

Poinb nmutanus B
JKU3HU YEI0BEKA

TOB JICKIIUH, Y4eOHUKOB, MATEPHAJIOB CETEBBIX PECYPCOB)

NOJrOTOBKA K MPAKTHYECKUM 3aHITUSM, 3alIMTe pedepara

IOATOTOBKA K TECTUPOBAHUIO U 3a4Y€CTY

Bona B ceipbe u
MUTIEBHIX TPOAYK-
Tax

mpopaboTka y4eOHOTro MaTepHala Mo AUCIUILUTNHE (KOHCIIEK-
TOB JICKIIUH, Y4eOHUKOB, MATEPHAJIOB CETEBBIX PECYPCOB)

MOJIFOTOBKA K MPAaKTUYCCKUM 3aHITHUSM, 3aliuTe pedepara

IOATOTOBKA K TECTUPOBAHUIO U 3a4YCTY

benkoBrie Bemie-
CTBa U UX POJIb B
MUILEBON Npo-

mpopaboTka yd4eOHOTo MaTepHala Mo AUCIUILTNHE (KOHCIIEK-
TOB JICKIIUH, Y4eOHUKOB, MATEPHAJIOB CETEBBIX PECYPCOB)

MOJIFOTOBKA K MPAaKTUYCCKUM 3aHITHUSM, 3aliuTe pedepara

MBIIIJICHHOCTH MOJITOTOBKA K TECTUPOBAHUIO U 3aUCTy
npopaboTKa y4eOHOro MaTepualia mo JUCHUTUTHHE (KOHCIIEK-
TOB JIEKIMH, yYeOHUKOB, MATEPHUAIIOB CETEBBLIX PECYPCOB
JInmm el » Y4 2 p pecypcos)

MOJIFOTOBKA K MPAKTUYCCKUM 3aHATHUSM, 3aliuTe pedepara

IOATrOTOBKA K TCCTUPOBAHUIO U 3a4YCTY

YrieBoasl U UX
¢dusnonornyeckoe
3Ha4YEeHHE

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

MOATrOTOBKA K MPAKTUYCCKUM 3aHATUAM, 3aIIUTC pe(bepaTa

IMOATrOTOBKA K TCCTUPOBAHUIO U 3a4YCTY

BurtaMuHbl 1 ux
POJIb B MUTAHUU
YyeJIOBEKa

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

MOATrOTOBKA K MPAKTUYCCKUM 3aHATUAM, 3aIIUTC pe(bepaTa

IMOATrOTOBKA K TCCTUPOBAHUIO U 3a4YCTy

MunepabHbie
BEIIIeCTBA U MX
pOJb B IUTaHUHU
9esoBeKa

npopaboTKa y4eOHOTO MaTepralia Mo JUCIUIUTNHE (KOHCIIEK-
TOB JICKITUH, yUeOHIUKOB, MATEPHUAJTIOB CETEBBIX PECYPCOB)

MTOATOTOBKA K MPAKTUIECKUM 3aHSITHSIM, 3aIIUTE pedepara

MOATrOTOBKA K TCCTUPOBAHUIO U 3a4YCTy

[Tpunnumner 060-
ranieHusl MUIIEeBbIX
HPOYKTOB MUKPO-
HYTPHEHTaMH

npopaboTka y4eOHOTro MaTepHuala Mo AUCIUILUINHE (KOHCIICK-
TOB JICKIIUY, y4eOHIUKOB, MATEPHUAJTIOB CETEBBIX PECYPCOB)

MMOATOTOBKA K MPAKTUIECKUM 3aHSITHSIM, 3aIIUTE pedepara

IMOATrOTOBKA K TCCTUPOBAHUIO U 3a4YCTY
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Ilepeyenb yuyeOHO-METOANYECKOr0 olecreYeHusl AJIs1 CAMOCTOSTEIbHOH PadoThl MO
AUCUUIIMHE (MOIYJII0):
1. HoBukoBa .M. MeTtonndeckue yka3aHus AJs1 BHIMOJTHEHHS] CAMOCTOSATEIHHON PabOThI
Mo JUCHUIIINHE «DPU3MKO-XUMHYECKHUE CBOWCTBA MPOIYKTOB MUTAHUS» ISl 00YYAIOMIUXCS 110
HanpasieHuio noarotoBkn19.03.04 «TexHonorus NMpoayKIMU M OpraHu3aIis 0OIIeCTBEHHOTO
nuTanus» Muaypunck, 2024.




2. HoBukoBa .M. Metoauueckue yka3zaHHs JJIsl BHIIIOJHEHUSI KOHTPOJIBHOW paboTHI 110
quciuminie «OU3MKO-XUMHYECKHE CBOWCTBAa MPOAYKTOB MHUTAHMS» MJs OOydaromuxcs IO
HanpaBiieHuto moarotoBkn19.03.04 «TexHomoruss MPOAYKIIMK U OpPraHu3alvs OOMIECTBEHHOTO
nuTanusy Muaypunck, 2024.

4.6 BbInoJiHeHHe KOHTPOJIbHOH patoThl 00y4aIIMMHUCS

3a04HOI (popMBbI 00yUEHUS

KonrtponbHast padora mo aucruminHe «PU3UKO-XUMHYECKHE CBOWCTBA MPOAYKTOB ITH-
TaHUS» COCTOUT M3 JBYX TEOPETHUECKUX BOIPOCOB M IIPAKTUYECKOIO 3aJaHMs. 3aIaHMs COIEep-
KaT CUTYallMH JJIs pelIeHus: Hanbosee BOCTpeOOBAHHBIX 33/1a4 U3Y4aeMON JUCIUTUINHBL.

['maBHOM LiebI0 KOHTPOJIBHOM paboThl MO JUCHUIUIMHE «DU3HMKO-XMMUYECKHE CBOICTBA
IPOAYKTOB IMUTAHUS» SBJISETCS CUCTEMATU3AlNs, PAaCIIUPEHUE U 3aKPEIIEHUE TEOPETUUECKUX U
IPAaKTUYECKUX 3HAHUM CTyE€HTaMU HEOOXOAMMBIX Ul YCIEUIHON MpOopeCcCHOHAIBHON JesITeNb-
HOCTH.

BapuaHT KOHTpOIBbHOI pabOTHI BEIOMpAETCs CTYAECHTOM IO MOCIEAHEMY HOMEpPY 3a4er-
HOW KHUKKH.

Bapuanm 1

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

2. OnuuuTe, KaKUe 1MoKa3aTeau ONpeAessioT TOBAPHYIO XapaKTEPUCTUKY MUILEBBIX MPO-
nykToB. [laiiTe TOBapHYIO XapaKTEPUCTUKY BapeHbIM Kos0acaM, KOITYEHOCTSIM.

3. OnuimuTe OCHOBHBIE IPUHIUIIBI M YCIOBUS PALIMOHAIBHOIO ITUTAHMUSL.

4. Oxapakrepu3syiite crpoeHue u cBoiicTa OenkoB. [IpuBeaute npumeps! OEJIKOB pacTu-
TEJIBHOI'O MIPOUCXOMKACHUS.

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

Bapuanm 2

1. Onumure npobiaemMsbl, CBSI3aHHbIE CO CHA0KEHHWEM YEJIOBEUECTBA MUILEH M YKaKHUTE
BO3MOJKHBIE ITYTH UX PELICHUS.

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 TIOJTHOIIEHHOCTH OEJIKOB.

4. Onumure CTpOCHNE MUILEBAPUTEIHLHON CUCTEMBI YelloBeKa. Y KaKUTe (QYHKIIMU Opra-
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 cpoiicta. Onumure BiusHuEe GepMEHTOB Ha Ka4€CTBO
IPOJYKTOB.

2. OxapakTepu3yiTe BellecTBa, A00aBIsieMble K MUILEBbIM MPOAYKTaM IS YIYy4IIEHUs
TEXHOJIOTHH.

3. JlaiiTe onpezneneHue BOAOCBA3BIBAIOINIEH CIIOCOOHOCTH Msica M IIepeyrciInTe (pakTopsl,
BJIMSIONIME HA BOJIOCBS3BIBAIOIIYIO CIIOCOOHOCTD.

4. Onumure cocTaB M CTPOEHHUE KUPOB. YKaXKUTE 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 IIEHHOCTh PA3JIMYHBIX MPOAYKTOB MUTAHUS M CYTOUHYIO
HOTPeOHOCTh OT/AEIbHBIX KOMIIOHEHTOB MHUIIIH.



2. OxapaxTepu3syite (epMEHTHI U UX POJIb B MIPOLECCHI MEPEPabOTKU M XPAHEHUS CHIPbS.
HazoBute ¢pepMeHTHI, BXOASIINE B COCTAB MBIIIICYHOMN, KUPOBOW, COCTMHUTEIILHON TKAaHEH.

3. Ha3zoBure BeliecTBa, KOTOpBIE 100aBIISAIOT K MUIIEBBIM NIPOJIYKTaM JJisl IPEAOTBpallie-
HUS U3MEHEHUH, BbI3bIBAEMbIX MUKPOOPTaHU3MaMHU.

4. Ilepeuncaure TpeOOBaHUS, IPEIBIBIIEMBIC K BOJIE, HCIIOJIB3YEMOM Ha MHUILEBbIC IEIH.
OxapakTepu3yiTe BOAy IO CTEIIEHH KECTKOCTH U ONUIIUTE CIIOCOObI YMSATUCHHSI BOJIBI.

5. Onumure NpUHLKIIBI IPOU3BOICTBA O0OTAIEHHBIX MMUIIEBBIX IPOAYKTOB.

Bapuanm 5

1. [aiite ompeneneHne MUIIEBOM IEHHOCTH MPOAYKTOB IMUTAHUS M ONMUIIUTE (aKTOPHI,
BJIMSIIOIME HA IUILEBYIO LIEHHOCTh IPOJYKTOB.

2. Onumure AyOUsIbHBIE, KPACAIINe U apOMaTHYECKHE BEIECTBa, J0OaBIsEMbIe B MUIIIE-
BbIE€ IPOAYKTHI.

3. OnumuTe cTpoeHHE U KIacCu(UKAIUIO JINTHI0B, OCHOBHBIC MTPEBPAILICHUS JIUIIHIOB U
3HA4YEHUE 3TUX MPEBPALLEHUN I MUILEBBIX IPOAYKTOB.

4. Oxapaktepusyiite (GopMbI CBSI3H BIIaTH C MaTEPUATIOM.

5. Makpo- 1 MUKpO3JIeMeHThI. VX 3HaueHue B Ipoliecce MUTaHMs.

Bapuanm 6

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

2. OxapakrepusyiiTe CTpoeHHue, KIacCU(UKALMIO U CBOMCTBA YIJIEBOJOB, UX MUIIEBYIO
1eHHOCTh. ONUILKTE NpEeBpallieHUe YIIIEBOJOB B TEXHOJOTMYECKUX IpoLeccax.

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

4. Buramunsl. Knaccudukanus, ocHOBHbIE CBOIMCTBA, ()YHKLIMHU BBINOJIHAEMbBIE B Opra-
Hu3Me. JlaliTe XapaKTepUCTUKY OCHOBHBIM IIPEACTABUTEISIM BOJJOPACTBOPUMBIX BUTAMUHOB.

5. Ilepeuncnute BemecTBa, J00aBIsseMble K MUIIEBBIM MPOAYKTAM JUIsl YIyUIIEHUS TeX-
HOJIOTHUH.

Bapuanm 7

1. OxapakTepu3yiTe COBPEMEHHOE COCTOSTHUE ChIPhEBOI 0a3bl AJis MPOU3BOJCTBA IMPO-
JTYKTOB MUTAHUS.

2. JlaliTe XapakTepUCTUKY HEOEIKOBBIM a30THCTBIM COECIUHEHUSM, BXOSIINM B COCTaB
NUILEBBIX MPOAYKTOB. OOBSICHUTE MEXaHU3M peaKkIMi MEeJaHOUANHOOPa30BaHMs U €€ 3HaUeHUe
JUISl KaUeCTBA MUILEBBIX MPOTYKTOB.

3. OxapakTepu3yiTe BOAY KaK Ba)KHEHIINI KOMIIOHEHT MUILIEBBIX NMPOAYKTOB. OnuiiunTe
(GOpMBI CBSI3U BIIarMl C MATEPUAITIOM.

4. OnumuTe NPOU3BOICTBO KOMOMHUPOBAHHBIX MUILEBBIX MTPOJYKTOB.

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

Bapuanm 8

1. Buramunsl. Kinaccudukanus, ocHOBHbIE CBOMCTBA, (DYHKIIMH BBINOJIHSEMBIE B Opra-
Hu3Me. JlaiiTe XapaKTepUCTUKY )KUPOPACTBOPUMBIX BUTAMUHOB.

2. OxapakTepu3yiTe BUTAaMUHBI, MaKpO- 1 MUKPOAJIEMEHTBI, BXOJAIINE B COCTAB IUIIIE-
BBIX MIPOJYKTOB U UX OMOJOTHYeCKHe (PYHKIINU.

3. OxapakTepu3syite O€JIKH PaCTUTENHLHOIO U KUBOTHOT'O MIPOUCXOXKACHUS, CIIOCOOHOCTh
uX K pactBopeHuto. CoctaB O€IKOB M cXeMa pacmaia OesKoB.

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

5. ®u3uKo-xuMHuUeckas Gpopma CBSI3M BJIAarM C MaTepuajoM U €€ BIMSHUE Ha CBOMCTBa
MPOIYKTA.

Bapuanm 9



1. OxapakTepus3yiTe CTpOCHUE U aMUHOKHUCIIOTHBIA COCTaB OENKOB, MaiiTe ux Kiaccudu-
Kallii0, OMUIINTE MUILIEBYIO HEHHOCTh OeNKOB U (DYHKIIMOHAIBHOE 3HAYEHHUE OTAEIBHBIX aMU-
HOKHCJIOT.

2. JlaiiTe XapaKTEepUCTUKY MEXAHUYECKHU CBSI3aHHOM BJIard B MaTepHalle U €€ BIUSHHUE Ha
CBOMCTBA MPOAYKTA.

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

4. JlafiTe ompenereHUE BOJOCBA3BIBAIONIEH CIIOCOOHOCTH. OnummTe (HakTopbl, BIHIIO-
IMe Ha CocOOHOCTh Msica CBSI3BIBATh U YAECP)KUBATH BJIArY.

5. OxapakTepu3yiTe NUILIEBbIE MPOAYKTHI KaK JUCIEPCHBIE CUCTEMBI.

Bapuanm 10

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

2. Onumure BEHIeCTBa, 100aBIsEMble K MHUIIEBBIM MPOAYKTaM JJIsl YIy4dIIEHUS HUX
BHEIIHETO BU/IA, CTPYKTYPHI U (PU3UKO-XUMHUYECKHX CBOMCTB.

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

4. IpuHIUNB co3MaHus 000TaICHHBIX ¥ KOMOMHUPOBAHHBIX POAYKTOB. Ha3oBuTe Be-
IeCTBA, KOTOPBIE MOTYT OBITh 0OOTaTUTEISIMHU.

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

4.7 Conep:xkaHue pa3iesoB JUCHUININHBI (MOTYJIs1)

1. Posib mUTAHUSI B )KH3HH YeJIOBEKA.

[Muima yenoBeka — BakKHEHIIas colMaabHas U SKOHOMHUYECKas mpobsiema obmectsa. Oc-
HOBHbBIEC XapaKTEPUCTUKH MUIIEBLIX MPOAYKTOB (TOBapHasi, OpraHoJENTHYECKas OICHKa, MHIIe-
Basi, OMOJIOTHUECKasl, YHEPreTUIeCKast IIEHHOCTb, YCBOSIEMOCTD, JJOOPOKauYECTBEHHOCTH ).

2. Boxa B chIpbe 1 MUIIEBBIX MPOIYKTAX.

CBoOoHas M CBsI3HAS Bilara B MUILIEBBIX MPOAYKTax. MeToabl onpeneiaeHusi CBOOOHOM
U CBSI3aHHOM BJIaru

3. BeskoBbIe BelecTBa U UX POJIb B MUIMIEBOH MPOMBIILIEHHOCTH

Ponpb 6enkoB B nutanuu yenoBeka. CyTouHas MOTpeOHOCTh uenoBeka B Oenke. buonoru-
YyecKasi ICHHOCTh OeJIKOB.

4, JInnuael.

JIunuael B nunieBbIX npoaykrax. GyHKIMM JIMIIKIOB B OpraHu3Me 4denoBeka. [Inmesas
[IEHHOCTh Macell U XUpoB. bronorudeckast pojib OCHOBHBIX TPYIII JTUMHIOB

5. YraeBoabl 1 ux GU3MO0JI0THYECKOE 3HAYECHHE.

OOMeH yrneBo/oB B opranu3Me denoBeka. Ousnonornyeckoe 3HaYCHNE HEKOTOPBIX yT-
neBooB. TexHomorndeckas pojib yrieBOI0B

6. BuTaMWHBI ¥ MX POJIb B MUTAHUH YeJI0BeKA.

TexHoOornyeckoe 3HaUeHHE BHTAMHHOB. I3MeHeHHe BUTAMHHOB B TEXHOJOTHMYECKOM
npoiiecce.

7. MI/IHepaJIbHI)Ie BE€IIECTBA U UX POJIb B IMTAHUM Y€/I0BEKA.

H3MmeHeHrne MHUHEpAJIbHBIX BEIIECTB B MPOIECCE TEXHOIOTUYECKOW 0OpPaOOTKHU CBHIPhS U
MPOAYKTOB ITUTAHUA.

8. [IpuHUUNBI 000TAlIeHUS MUIIEBBIX MPOIYKTOB MUKPOHYTPUEHTAMH

5. O6pa3oBare/ibHbIE TEXHOJIOTHU
HpI/I HU3YUYCHUU JUCHHUIIIIMHBI UCIIOJB3YCTCA MHHOBAIIMOHHAA O6pa30BaTCJH>HaH TEXHOJIO-
THUd Ha OCHOBC MHTCTpAllM KOMIICTCHTHOCTHOI'O U JIMYHOCTHO-OPUCHTHUPOBAHHOI'O MMOJAXO0A0B C
3JIEMEHTaMH TPAJAULMOHHOTO JIEKIIMOHHO-CEMHUHAPCKOTO U KBa3UIPOPECCHOHATBHOTO 00yUYEeHHUs
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C HCIOJBb30BAaHUEM HMHTEPAKTUBHBIX (POPM HPOBEIEHHS 3aHATHH, MUCCIENOBATEIbCKON MPOEKT-
HOM JEATENbHOCTH W MYJIbTUMEIUMHBIX Y4eOHBIX MAaTEPUAIIOB.

Bun yueOHBIX 3aHATHIT dopma poBeIeHUS
WnTepaktruBHas (hopMa — IPE3SHTAIINH C UCTIOIH30BAHUEM MYIbTHMETUHHBIX
Jlexuun CPEZCTB C MOCIETYIOINM 00CYKIEHHEM MaTepUaoB (JIEKIHs —
BU3yaJIM3a1ys)

IIpaktudeckue 3ausatus | TpagummonHast GopMa—KpyTIBIA CTOT

Coueranue TpaauinoHHOM popmel (paboTa ¢ yueOHOI 1 ClipaBOYHOM JTUTe-
paTypoi, H3y4eHHEe MaTepUAIOB HHTEPHET-PECYPCOB, IMTOATOTOBKA K IPAKTH-
YECKUM 3aHITHIM U TECTUPOBAHUIO) M MHTEPAKTUBHOU (DOPMBI (BBITIOTHEHUE
WHJIMBUJTYaIIbHBIX U TPYIIIOBBIX UCCIIEIOBATEILCKUX TIPOCKTOB)

CamocrosTenpHas pabora

6. OueHouyHblIe cpeacTBA TUCHUIIMHBI (MOXYJIs1)

OCHOBHBIMH BHJIaMU JTUCIUILTHHAPHBIX OIICHOYHBIX CPEICTB MPHU (PYHKIMOHUPOBAHUH
MOJTYJIbHO-PEHTHHTOBOI CHCTEMbI OOYUYCHHS SBIITFOTCS: HAa CTAJMH PYOSIKHOTO pelThHTa, (Hop-
MHUPYEMOTO TI0 Pe3yJIbTaTaM MOIYJIBHOTO TECTUPOBAHMS — TECTOBBIC 3aJlaHKs; HA CTAJMU MOOIII-
PUTETBHOTO peHTHHTa, (OPMHUPYEMOTO IO pe3yiabTaTaM HAIMCAHHS W 3aIIUTHl pedepaToB IO
aKTyalbHOH TpoOeMaTuke — pedeparsl; Ha CTAAUH MPOMEKYTOYHOTO PEUTHHTA, OMPEILIIIEMO-
r'0 [0 pe3yJibTaTaM CJauu 3a4eTa — TCOPETUUYCCKHE BOIIPOCHI, KOHTPOJIUPYIONIUE TEOPETHUECKOES
CoJiepKaHuEe Y4eOHOro MaTepualia, KOHTPOJIUPYIOIIUE MPAKTHYCCKHE HABBIKM M3 PAa3JIUYHBIX
BUJIOB TMpodeccnoHabHOM nestenbHocTH obydaronterocs mo OITOIl maHHOTO HampaBJICHUS,
dbopMHpyeMbIe IPU U3YUYECHUH TUCIHMILIHHBI « DHU3UKO-XMMUYECKHE CBOMCTBA MPOJTYKTOB MUTA-
HUS.

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

Ko OneHoYHOe CPeNCTBO
Ne Kontponupyemsie pa3aesns! (TEMBbI) A . & e
KOHTPOJHPYEMOit
/i JUCUUTUINHBL HaunmenoBanue Koin-Bo
KOMITETEeHIIUU
TecToBble 3amaHns 10
1 |Ponb nmuTaHUA B )KU3HH YEIIOBEKA [K-1, IIK-7 Pedepar 4
Bompocs! a5 3agera 5
TecToBbIe 3aMaHus 10
2 |Boga B chipbe U MUMIEBBIX MTPOIYKTAX [K-1, ITK-7 Pedepar 5
Bompocs! st 3agera 6
BenkoBble BemecTsa M UX POJIb B MUIIEBOM Tecrossie 3afama 10
3 t p B IIK-1, TTIK-7 Pedepar 4
MPOMBIIUICHHOCTH
Bomnpocs! 1iis1 3auera 5
TecToBrIe 3amaHns 10
4 | Jlununer [K-1, ITIK-7 Pedepar 4
Bompocs aiis 3agera 5
TecToBrIe 3amaHns 10
5 | YraeBoabl v MX PU3HOIOTUYECKOE 3HAUCHHE [K-1, IIK-7 Pedepar 5
Bomnpock! 1iist 3auera 6
TecToBrIe 3amaHns 20
6 |BuTaMuHBI ¥ UX POJIb B IUTAHUU YEJIOBEKA. [K-1, IIK-7 Pedepar 4
Bomnpock! 1yist 3auera 6
MunepanbHbIe BELIECTBA U UX POJIb B TUTAHUU Tecrossie sanarms 20
7 P B p TK-1,TIK-7 | Pedepar 4
YenoBeKa
Bomnpock! 1iist 3auera 5
[TpuHIMnIB! 0OorameHus MUILIEBBIX IPOAYKTOB Tecrossie sanatms 10
g | puHl poLy IK-1, TIK-7 | Pedpepar 4
MHKPOHYTPHUEHTaMHU
Bomnpock! 1151 3auera 5
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6.2 IlepeyeHnb BOMPOCOB /1J1s1 3a4eTa

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

2. Hopmbl moTpebiieHus MUIIeBbIX BemecT u mpoaykToB nutanus (ITK-1, ITK-7).

3. OCHOBHBIE XapaKTEPUCTHUKH MHILIEBBIX HPOAYKTOB (TOBapHas, OPraHOJICNTHYECKAs
OLIEHKa, MUIIEBasi, OMOIOrnYecKas, IHEPreTHUecKas [IeHHOCTb, YCBOSIEMOCTb, JOOPOKaueCTBEH-
Hocts) (ITK-1, TIK-7).

4. T'omeocrtas u nutanue. 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 crpoenue, cBoiicTBa, (PYHKIMH, BBHIIOIHIEMbIE B OpraHu3Me (AeHaTypauus,
HaOyxaHue, nenooodpaszosaunue u T.1.). (IIK-1, TIK-7)

9. HebGenkoBble a30TUCTbIE COCIUHEHNUS, BXOJSIME B COCTAB MUIIEBHIX POAYKTOB — MO-
JIMIICTITUIbI, aMUHOKHCIIOTHL. B3aumoneiictBue amunokuciot ¢ yriaeBogamu (I1K-1, TIK-7).

10. ®epmentsl. Knaccudukanusi, cBoiictBa pepMeHTOB; (GYHKINH, BBHITIOIHIEMBIE B Op-
raamsme. (IIK-1, ITK-7)

11. YrneBoapl. XapakTepHCTUKA U CBOWCTBA YIIIEBOJOB; (DYHKIIMH, BBIIOIHICMBIE B Op-
raamsme. (IIK-1, ITK-7)

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

13. Buramunsbl. Kinaccudukanus u ¢pynkuuu, peimnonsseMsie B opranusme. (ITK-1, TTK-7)

14. BopopactBopumble BUTaMUHbL. KpaTkas xapakTepucTHKa OCHOBHBIX Mpe/cTaBUTENeH
(BBIMOTHSIEMbIC (DYHKIMH, HCTOYHUKH MOCTYIUIeHUsI, HopMa notpebenwst). ([TK-1, [TK-7)

15. XKupopactBopruMsle BUTaMuHbl. BogopacTBopumble BuTaMuHbl. KpaTkas xapakrepu-
CTHKa OCHOBHBIX IpEJICTaBUTENCH (BBHITOIHsIEMbIE (YHKINU, UCTOYHUKU TOCTYIUICHHSI, HOpMa
notpebaenus). (IIK-1, TIK-7)

16. Boza u ee poJib B )KU3HEACATSILHOCTH opranu3Ma yenoseka. (I[TK-1, [TK-7)

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

18. AktuBnocts Bojbl. (ITK-1, TIK-7)

19. TpeboBanus K BOJIE, UCIIOJIE3YEMOM JIJIsl MMHIIEBhIX 1eliei. JKecTKOCTh BOJIBI U e¢ W3-
mepenune. CriocoOsl ourcTkd U ymsirdenust Bojsl. (ITK-1, TIK-7)

20. MuHepanbHBIE BEIIECTBA, BXOMAAIINE B COCTaB MUIIEBBIX MPOIYKTOB, MX 3HAYCHHE.
(IK-1, TIK-7)

21. MakpooanemeHThl. KpaTkas xapakTeprCcTHKa OCHOBHBIX MPEICTaBUTENEH (BBIITOHSIE-
Mble (QYHKIINHU, UCTOYHUKH MOCTYIUICHHs1, HopMa notpednenns). (ITK-1, ITK-7)

22. MukposnemeHThl. KpaTkas XapakTepucTHKa OCHOBHBIX MPEICTaBUTENCH (BBIIOIHSIC-
Mble (QYHKIINHU, NICTOYHUKH MOCTYIUIeHHs, HopMma notpednenus). (ITK-1, ITK-7)

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

24. Tumessie kpacurenu. (ITK-1, ITK-7)

25. Tlpupoaubie TokcukanTbl. Kiaccudukarms, BiusHue Ha opranusm denoseka. (ITK-1,
[1K-7)

26. Kak ocCymiecTBISITh TEXHOJIOTUYECKAN KOHTPOJb COOTBETCTBHUSI KadyecTBa IPOU3BO-
numoit npoaykiuu (ITK-1, TTK-7)

27. 3arpsizuurenu. Knaccudukanus, BausHue Ha opranusm denoseka. (I[TK-1, ITK-7)

28. Iumeble npoayKThl Kak aucnepcubie cucteMsl. (I1K-1, TTK-7)

29. O6oramennbie mpoayktsl mutanus. (ITK-1, ITK-7)

30. KomOunaupoBannsie npoaykTsl nutanus. (I1K-1, I[TK-7)
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31. [Ipou3BOACTBO MPOIYKTOB C OOOTATUTEIHHBIMU JO0ABKAMU M 3aMEHUTEIISIMH OCHOB-
Horo ceipbs. (ITK-1, ITIK-7)

32. Kak onpenensth mpuoOpHUTETH B cepe mpousBoacTBa npoaykuuu nutanus. (I1K-1,
[1K-7)

33. UckyccrBennbie nponyktsl nutanus. (ITK-1, TTK-7)

34. OcHOBHBIE IPHUHITUIIBI IPOU3BOACTBA HCKyccTBeHHOM iy, ([TK-1, TIK-7)

35. 3MeHeHns: MUHEPAIbHBIX BEIIECTB, MPOUCXOAAIINE B MPOIECCEe TEXHOIOTUYECKOM
o6paborku npoaykTos. (ITK-1, ITK-7)

36. CBoOoHas U cBsi3aHHast Biara. Metoabl onpenenerus. (I1K-1, ITK-7)

37. Busl B3aumoieiicTBus Boga—pacrBopennoe Bernectso. (ITK-1, ITK-7)

38. AKTHBHOCTb BOJIbI M CTAOMIBLHOCTH MUIEeBbIX poaykToB. (ITK-1, [TK-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, CBOMCTB CHIPBS, MOIy(paOpuKaToB M KadecTBO ToToBoi mpoxykuuu. (ITK-1,
[1K-7)

41. CTpyKTypa U CBOMCTBA JibJ]a B CTA0MIBHOCTH nuIeBbX mpoaykToB. ([TK-1, T1K-7)

42. B3aumogetrictBre aMuHOKucor ¢ yriesogamu (ITK-1, TIK-7).

43. XKectkocTh Bonbl U ee u3Mepenue. Crocodbl ounctku u ymsrdenus: Boasl. (I1K-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 Oajutax. YueOHas AMCHUIUIMHA UMEET UTOrOBbIM pedTtuHr — 100 GaiioB, KOTO-
phIil ckiaapiBaeTcs u3 pyoesxxkHoro (40 6amioB), mpoMexyTouHOTO (50 6aNIOB) U MOOIMIPUTETH-
Horo peiituHra (10 6amtoB). MiTtoroBast oleHKa 3HaHUH OOYYArONIMXCS MO TUCIUIUIMHE OIpee-
JsIeTCsl Ha OCHOBAHWU TIEPEBOJ[A UTOTOBOTO PEUTHHTA B 5-TH OAJUTBHYIO MIKAITy C YY€TOM COOT-
BETCTBYIOIIUX KPUTEPUEB OLICHUBAHMS.

YpoBHU OCBOEHUSA
KOMITIETEHIIUNA

OrneHOYHBIE CpeICTBA

Kputepnn onennBanus
PHTED B (K011-BO OAIITIOB)

BeinonHenue monHoro oobema padotsl (90-100%); mpa-
BWJIBHBIC W YE€TKHUE OTBCTHI Ha BOIIPOCHI; MPAaBUJIbHBIC H
YETKHE OTBETHl HA JIOTOJHUTEIbHBIC BOMPOCHI; CIOCO0-
HOCTh (POPMHUPOBATH COOCTBEHHOE MHEHHE IO AKTyallb-
HBIM BOIIPOCaM.

- MOJTHOE 3HaHWE y4eOHOro MaTepHuaia W3 pa3HbIX pasjie-
JIOB TUCITUTLITAHBL;

- BHAHUEC TEXHUYCCKUX CPEACTB IJId U3MCPEHUSA OCHOBHBIX
(U3NKO-XUMHUECKUX CBOWCTB CBIPHS, MONy(HhaOpUKaToB U
Ka4eCTBO TOTOBOM MPOIYKITHH,

- YMCHUEC OCYILICCTBJIATH TEXHOJOTUYECKUI KOHTPOJIb CO-
OTBETCTBHUS KAa4ECTBA MPOU3BOJAUMOMN MPOJYKIIMU U yCIYyT
YCTaHOBJICHHBIM HOpMaM TOCYJJapCTBEHHBIX CTaHAAPTOB

- BiajgeHHe O0a30BBIMH XHMHUYECKUMH U  (DU3HKO-
XUMHUYECKUMH METOJaMM aHajii3a i ompelaeieHus ¢u-
3MKO-XMMHUYECKHX CBOWCTB U TEXHOJIOTHUYECKUX TOKa3aTe-
JIeH MCIIOJIb3YEMBIX MaTEPHAIOB U TOTOBBIX U3JICIHN

TecroBble 3anaHus
(31-40 6ammoB)
Pegepar

(9-10 6ammoB)
Bormpocs! k 3auery
(35-50 6amnoB)

[IponBuHYTHII
(75-100 6annoB)
«3a4TEHO»

bazoBbiii
(50-74 6amna)
«3a4TEHO»

O0wem pabot BeimonHeH Ha 70-89%; ymeHue nath mpa-
BHHLHBIﬁ, HO HE BcCEraa MOJHBEII OTBET HA OCHOBHBIE U
JOTIOJTHUTENbHBIE BOMPOCH; HEKOTOpBbIE TPYOHOCTH B
(opMHPOBaHNH COOCTBEHHBIX BBHIBOAOB IO AKTyaJbHBIM
BOIIPOCAM.

TecToBble 3a1aHus
(21-30 6asmoB)
Pegepat

(7-8 damoB)
Bomnpocs! k 3aueTy
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- 3HAHUE TEXHUYCCKHUX CPEJICTB I H3MEPEHUS OCHOBHBIX
(HDMBUKO-XUMHUYIECKUX CBOWCTB CHIPHS, MONTYy(HaOpHUKaTOB U
Ka4eCTBO TOTOBOM MPOIYKITUH,

- YMEHHUE OCYIICCTBIATh TEXHOJOTUYCCKUI KOHTPOIb CO-
OTBETCTBHS Ka4eCTBa MPOU3BOJUMOMN MPOAYKIUHA U YCIIyT
YCTaHOBJICHHBIM HOPMaM roCyIapCTBEHHBIX CTAHIAPTOB

- BiajgcHUEC O0a30BBIMH XHMUYECKUMH U  (DU3HUKO-
XUMHYSCKUMHU METOJaMU aHajuu3a Il ompeseieHus Qu-
3UKO-XUMHYECKHX CBOWCTB U TEXHOJOTHUYECKHX MOKa3aTe-
JICH MCITIOJIb3YEMBIX MaTEPHATIOB U TOTOBBIX U3JICIIHUN

(22-36 6amoB)

[Toporossrii
(35-49 6amoB)
«3aUTEHO»

O0bemM paboTh! BhIMONHEH HA 50-69%; MO0 OCHOBHBIM BO-
MpocaM OTBET MPaBUWIIBHBINA, HO HETOJHBIN; MpoOiIeMbl B
OTBETax Ha JIOTIOJIHUTEIbHBIC BOMPOCKHI, MPOOIEMBI B
(opMynupoBaHHU COOCTBEHHOTO MHEHUS

- 3HaHWE Y4eOHOro MarepHana U3 pa3HbIX pa3AeioB AMC-
[UTLTHHEI,

- 3HaHUE TEXHUYECKUX CPEICTB Il U3MEPEHUS] OCHOBHBIX
(U3NKO-XUMHUECKUX CBOWCTB CHIPHS, MOTY(HaOpHKATOB U
Ka4eCcTBO TOTOBOW MPOIYKIIHH,

- YMCHHUE OCYIIECTBISATh TEXHOJIOTHYECKUI KOHTPOIb CO-
OTBETCTBHS Ka4eCTBa MPOU3BOJUMON MPOAYKIUH U YCIIyT
YCTaHOBJICHHBIM HOPMaM roCyIapCTBEHHBIX CTAHIAPTOB
-BafieHne  0a30BBIMH  XHMHUYECKUMH W (DHU3HKO-
XMMHUYECKUMH METO/IaMH aHallu3a Ui OIpelclieHus (Qu-
3UKO-XMMHUYECKUX CBOHCTB M TEXHOJIOTUYECKUX TTOKa3aTe-
JIel UCIOJIb3YEMBIX MaTEPUAIOB U FOTOBBIX U3JIEIUI

TecToBble 3anaHUs
(11-20 6ammoB)
Pedepar

(5-6 GamoB)
Bompocs! k 3auery
(19-23 6amna)

Huzkuit
(momoporoBerit)
(xommeTeHIus
He cOopMHUpOBaHa)
(menee 35 6amioB)
«HE 32UTCHOY

Beimonneno menee 50% paboTel; HeyMeHHE cPOpMyITHPO-
BaTh MPABWIBHBIA U YETKHUI OTBET IO OCHOBHBIM M JIOTIOJN-
HUTEJIBHBIM BOIPOCaM; HEyMeHHE (hOpMyIHpoBaTh COO-
CTBEHHOE MHEHHE

- He3HaHHe Yy4eOHOTO MaTepuaja W3 Pa3HBIX pa3fesioB
JUCITUIIITUHBL;

Beimonneno menee 50% pabotsr;

- HeyMeHHue cpopMyIHpoBaTh MPAaBUIBHBIA W YETKUH OT-
BET 110 OCHOBHBIM M JIOTIOJIHUTENIHBIM BOIPOCAM; HEyMe-
HHUe (HOpMYIHPOBATH COOCTBEHHOE MHEHHE

- HE 3HaHHE TEXHUYECKUX CPEICTB AJISI U3MEPEHUsS] OCHOB-
HBIX (PU3UKO-XUMHUYECKHX CBOWMCTB ChIPhS, MOIy(hadpuka-
TOB U KQ4€CTBO 'OTOBOM MPOAYKIUH,

- HEyMEHHE OCYIIECTBIISATH TEXHOJIOTMYECKUI KOHTPOIb
COOTBETCTBHS KauecTBa IMPOW3BOAMMON MPOIYKIUH U
YCIIyT YCTaHOBJIEHHBIM HOpMaM TOCYJapCTBEHHBIX CTaH-
JapTOB

- HeBnajeHue Oa30BBIMH XUMHUYECKUMHU U  (HU3HKO-
XUMAYECKHMH METOJ[AMU aHAW3a JUlsl onpeJiesieHust Gu-
3UKO-XMMHYECKUX CBOWCTB M TEXHOJOTHYECKHX MOKa3aTe-
JIe HCIIOJIb3YEMBIX MAaTEPHAJIOB U TOTOBBIX M3JEIUN

TecroBble 3a1anus
(0-10 6amnoB)
Pedepar

(0-4 6amna)
Bonpocs! k 3auery
(0-20 6amoB)

Bce KOMIIEKTHI OLIEHOYHBIX CPEACTB (KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepUaioB), HEOO-
XOJMMBIX Il OLIEHKU 3HAHWM, YMEHUI, HaBBIKOB U (MJIM) OMbITA JESATEIHHOCTH, XapaKTepu3y-
olUe ATanbl (GOPMHUPOBAHUS KOMIETEHIIMHA B MPOLECCE OCBOEHUS TUCIUIUIMHBI (MOIYJSI) MO-

I[pO6HO NpEACTaBJICHBI B JOKYMCHTC «®DOoH OLIEHOYHBIX CpCACTB JUCHHUIIIINHBI (MOI[yJ'IH)».
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7. Y4eOHO-MeTOAUYeCKOe U HH(opMaMOHHOE o0ecneyeHue JUCIUIIMHBI

(MoayJin)
7.1 YueOHasi inTepartypa:

1. [TumeBast xumust [ DnekTpoHHBIH pecypc]: yueonuk / A.Il. Hewaes, C.E. Tpaybenbepr,
A.A. KouerkoBa [u np.]; mox pen. A.Il. Hewaea. —6-e u3n., crep.-CI16.: TUOP, 2015.—
672c..Pexxum poctyma: http://e.lanbook.com/books/element.php?pll id=69876

2. HoBukoBa .M. YMK no gucuumnnune «PU3HMKO-XUMHUYECKUE CBOMCTBA MPOIYKTOB
MATaHUS IS 00y4aroIuXcs 1o HanmpasieHuo moarotoBku 19.04.03 «TexHomorus npoayKIiuu
Y OpraHM3aIus O0IIEeCTBEHHOTO MUTaHus», MuaypuHck, 2023

3. Xumus numu: Y4eOHuK 11 By30B B 2-x kH./ . A. Poros, JI.B. Autunosa, H.U. Jlyn-
yenko, M. A. XKepebuos. — M.: Komoc, 2000.

4. ITumesas xumus: Yueonuk s By3oB/ A.Il. Heuaes, C.E. TpaybenOepr, A.A. Kouer-
koBa u ap. — CII16.: TUOP/, 2001. — 592 c.

5. O6mas TtexHojorusi muieBbix npousBonactB. H.M. Hazapos, A.C.I'mnz0ypr, C.M.
['pebentok u ap. nox pea. H.M. Hazaposa. — M.: Jlerkas u nuiesast npom-Tb, 1981. — 360 c.

6. Cxypuxun .M., HeuaeB A.Il. Bce o nuie ¢ Touku 3penust xumuka. CripaBo4HOe U3-
nanue — M.: Bricmras mxkoita, 1991, - 288c.

7.2 MeTonnquKne YKa3aHusd 110 OCBOCHUIO THCHMUIIJIMHBI

1. HoBukoBa .M. MeToanueckue yka3zaHus JjIsl BEIIOJHEHUSI CAMOCTOSTEILHOM paOOThI
no aucuuIuinHe «PU3NKO-XMMUYECKHE CBOMCTBA MPOAYKTOB MUTAHUS» IS 00YYArOIIMXCS IO
HanpapiieHuo0 oarotoBkn19.03.04 «TexHoNOTHS TPOAYKIIMA U OpraHu3alis OOIIECTBEHHOTO
nuTaHus» Muaypunck, 2024.

2. HoBuxoBa .M. MeTtoanueckue yka3aHus JJis BBIIIOJIHEHHUS] KOHTPOJIBHOU pabOThI TIO
muciuminie «OU3MKO-XUMHUYECKHE CBOWCTBAa MPOAYKTOB MHUTAHMS HJs OOy4aromuxcs IO
HarpaBieHuto moAroToBku19.03.04 «TexHooruss MPOAYKIIMU M OpraHu3aiisi OOIIECTBEHHOTO
nuTaHus» Muaypunck, 2024

7.3 Undopmannornbie U HUPPOBLIE TEXHOJIOTHH
(mporpammHoe obecnieueHue, COBpeMeHHbIe MpodeccuoHalIbLHbIE 0a3bl

AAHHBIX U MHGOPMAIMOHHBbIE CIIPABOYHBbIE CHCTEMbI)

VYuebHasg aucuuIuinHa (MOAYJIb) MpelycMaTpUBaeT OCBOEHHE MH(POPMALMOHHBIX U LU }-
POBBIX TeXHONOTUH. Peanmzanust mudpoBeIX TEXHOJOTHIA B 00pa30BaTEIbHOM IPOCTPAHCTBE SIB-
JsieTcs OJHOM M3 BaXXHEHUIIMX Lieield oOpa3oBaHMs, JAOLIe BO3MOXKHOCTh pa3BUBaTh KOHKY-
PEHTOCTIOCOOHBIE KauecTBa 00yJaroImUXCcs Kak OyAyIInX BHICOKOKBATH(DHUIIMPOBAHHBIX CIIEIHa-
JMCTOB.

[{udpoBsie TEXHOJIOTHH TPETYCMATPUBAIOT Pa3BUTHE HABBHIKOB d(h(HEKTUBHOTO PEIICHUS
3aja4 Mpo(ecCHOHANBHOr0, COIUATBHOTO, TMYHOCTHOTO XapaKTepa ¢ UCHOIb30BAHUEM Pa3JIny-
HBIX BHJIOB KOMMYHHUKAIMOHHBIX TEXHOJIOTHH. OcBOoeHHE NH(POBBIX TEXHOJOTHH B paMKax
JAHHOM JMCHUIUIUHBI (MOAYJIS) OPUEHTHPOBAHO HAa CHOCOOHOCTH O€30MacHO M HaJIeKAIIUM
00pa3oM Moy4arh OCTYII, YIIPABIATh, MHTETPUPOBATh, 0OMEHHUBATHCS, OIICHUBATh U CO3/1aBaTh
UH(OPMALIMIO C MTOMOIIBIO IIM(PPOBBIX YCTPOUCTB U CETEBBIX TexHOsoruil. opmupoBanue nug-
POBOIl KOMITETEHTHOCTH TpeAronaraeT padoTy C JaHHBIMH, BIAJCHHE WHCTPYMEHTAMH JUIS
KOMMYHHKAIUH.

7.3.1 DJIeKTPOHHO-0UOJIMOTEYHASA CUCTEMBbI U 0a3blI JaAHHBIX
1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciyr ot 03.04.2024
No 6/1 (CereBas snexkTpoHHast OMOINOTEKA)
2. baza naHHBIX 31eKTpOHHBIX HHPOopManuoHHbIX pecypcoB ®I'BHY IHHCXB (morosop
1o 00ECIEeYEHHUIO TOCTYIA K 3IeKTpoHHBIM HHpopManuoHHbIM pecypcaM OI'BHY ITHCXb ue-
pe3 TepmuHan yaaneaHoro gocryna (TY ] ®I'BHY ITHCXB) ot 09.04.2024 Ne 05-YT/2024)
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3. DnextpoHHast bubnuoreynas cucrema «HaumoHnanbHbIN UppPOBON pecypc «PyKoHT»:
Komnekmuu «ba3ossiii MmaccuB» U «Komoc-c. Censckoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHUE YCIIYT 0 MPEeOCTaBICHHIO J0CcTyma oT 26.04.2024 Ne 1901/BI122)

4. 000 «dnekrponnoe usnatensctso KOPAUT (https://urait.ru/) (zoroBop Ha oka3aHue
YCIIYT 10 TPEI0CTaBICHUIO JOCTYyMa K oOpa3oBarenbHoi miathopme OO0 «DNEKTPOHHOE U3/1a-
tenbctBo FOPAWT» ot 07.05.2024 Ne 6555)

5. DnekTpoHHO-0MbOaMOTeUHast cuctemMa «Bepranckuity (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3HOE HUCIOIb30BaHuE ITpou3BeneHuid oT 26.03.2020 Ne 14/20/25)

6. baza ngannbix HOB «HanumonanbHas snektpoHHas OuOimoreka» (https://rusneb.ru/)
(moroBop o nmoakimrodeHuu Kk HOb u npenocraBnenun nocryma k oobexkram HOb ot 01.08.2018
Ne 101/HDOb/4712)

7. CornamieHue o COTPYHUYECTBE MO0 OKa3aHUI0 OMOIIMOTEYHO-MH(DOPMAITMOHHBIX U CO-
UOKYJIBTYPHBIX YCIIYT MOJIb30BATESIM YHUBEPCUTETA U3 YHCIIa MHBAIUAOB 110 3PEHUIO, C1a00-
BUJISIIIUX, MHBAIHMIOB APYIMX KATETOPHH C OTPAaHWYCHHBIM JIOCTYIIOM K WH(OpPMAIWH, JIHII,
UMEIOIIUX TPYAHOCTU ¢ uTeHneM IutockonedatHoro tekcta TOI'BYK «TamboBckas obmactHas
yHUBepcallbHasi HayuHas oubmuoreka uMm. A.C. ITymkuna» (https://www.tambovlib.ru) (cor:a-
meHne o cotpyaHudectse ot 16.09.2021 Ne 6/n)

7.3.2 UndopManuoHHbIe CIPABOYHbIE CHCTEMbI
1. CnpaBounast npaBoBast cucrema Koncynprantllinroc (IoroBop mocTaBky, aianTaluy U
conpoBoxkaeHus dk3eMIuIsIpoB cucteM Koncynprantllmtoc ot 11.03.2024 Ne 11921 /13900/2C)
2. DNEeKTpOHHBINA niepuoandeckuii cripaBouHuk «Cucrema TAPAHT» (moroBop Ha yciry-
ru 1o conpoBoxacHuo oT 15.01.2024 Ne 194-01/2024)

7.3.3 CoBpemeHHbIe NIpodeccHOHATbHbIE 0a3bI JAHHBIX

1. ba3za 1aHHBIX HOPMATHBHO-TIPABOBBIX aKTOB MH(OPMAIIMOHHO-00pa30BaTeIbHOM Mpo-
rpammbl «Pocmeron» (morosop ot 15.08.2023 Ne 542/2023)

2. ba3za nansbix HayuHoii anextponHoit 6ubimorekn eLIBRARY.RU — poccuiickuii un-
(GopMaOHHO-aHATUTHYECKUH TIOPTal B 00IaCTH HAyKH, TEXHOJIOTHH, MEIUIIMHBI 1 00pa30oBa-
uus - https://elibrary.ru/

3. ITopran oTKpeITHIX HaHHBIX Poccuiickoit ®enepanuu - https://data.gov.ru/

4. OrtkpbiTle JaHHble @enepanbHOW CaykKObl TOCYAApCTBEHHOM CTAaTHUCTUKU -
https://rosstat.gov.ru/opendata

5. IIpodeccuonanbuas 6a3a nanueix. Karamor 'OCTos http://gostbase.ru/.

6. IIpodeccuonanvHas 0aza nanHbix. PI'BY denepanbHbIi HHCTUTYT MPOMBIIIIEHHON
cooctBeHHoctH http://www1.fips.ru/wps/portal/IPS_Ru.

7. IlpodeccuonanbHass 0aza JaHHBIX. DJEKTPOHHBIA (OHJ MPaBOBOM M HOPMAaTHBHO-
TEXHUYECKO# mokymeHTtanuu http://docs.cntd.ru/

7.3.4 JIMueH3MOHHOe U CBOOOHO pacnpocTpaHsieMoe MporpaMMHoe
obecreyeHune, B TOM YHCJIe 0TE4eCTBEHHOT0 IPOU3BO/ICTBA

Ccrpika Ha
HocrynHocTs Enunslii peectp PexBuzutel
No HaneHoBaHNE Pazpabotunk 1O (MIeH3HOHHOE, POCCHICKHX MTOATBEPKIAIOIIETO
(mpaBooOagaTens) CBOOOTHO poTrpaMm JOKyMeHTa
pacnpoctpansiemoe) | niust O9BM u BJ1 (pu HATMYWN)
(Tpy HaTTHYWH)
Microsoft Microsoft JInnensus or 04.06.2015
1 | Windows, . JIlnnensuonnoe - Ne 65291651 cpoxk neit-
. . Corporation .
Office Professional cTBHUs: OECCpOUHO
AHTHBUpYCHOE AO «Jlaboparopus https://reestr.di CyOnieH3nOHHBIH
2 | nporpaMMHOe Kacnepckoro» JInueHnznonHoe gital.gov.ru/ree JIOTOBOP
obecrieueHne (Poccus) str/366574/?sph ¢ 000 «Codrekcy
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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/

Kaspersky Endpoint
Security nns 6uzne-

rase_id=415165

ot 24.10.2023 Ne 6/H,
CpOK JEHCTBHUS:

ca c22.11.2023
mo 22.11.2024

MoiiO¢uc Cran- ) . Kontpaxr

nmapTHbIi - Oduc- 00O «Hogsre Slt:gls ég\?erzt/rrgé ¢ OO0 «Pybukon»

3 HBIM TTAKET IS o0J1auHbBIe JTHIeH3HOHHOE str /3(.)163'1 /sph ot 24.04.2019 Ne
paboTHI ¢ JOKyMEH- TEXHOJIOTHI rase i d:26§8 44 0364100000819000012
TaMU U IOYTOU (Poccust) T4 CPOK JIEHCTBUSL:
(myoffice.ru) 6eccpouHo

. : Kontpakt
OducHbli maker glt:gls ég\?erzt/rrg;; ¢ 000 «Codrekc»
4 Zfellg%);lli; Bep- AO «P7» JIutieH3uoHHOE 5tr/3Q66_68/?Sph 0362T133610062228£b07
rase_id=443504 . ;
cHs) 1 CpOK JeiicTBHS:
beccpodHo
KonTpakt
" https://reestr.di ¢ 000 «Codrekc»
OnepairoHHas 000 6Ea3aan gital.gov.ru/ree ot 24.10.2023
5 | cucrema «AnbT CBOBOAHOC JIunensnonnoe str/303262/?sph Ne
O6pasoBanie» ggggg:fgﬁ? rase_id=443501 | 0364100000823000007
5 CPOK AEHCTBHSA:
O6eccpodHo
IIporpammuas cu-
cTeMa s oOHapy- 1 .
KEHHS TEKCTOBBIX https://reestr.di HIUCHSHOHTIBIH IOrOBOP
3aMMCTBOBaHHIA B AO «A gital.gov.ru/ree ¢ A2(3) (;<A2H OT;:JJ?FEI; f TT

6 | yueOHBIX U HAyY- (AITHILTATHAT JIuuensuonnoe | str/303350/?sph ot 23.0. i . >1,
HBIX paboTax «AH- (Poccus) rase_id=269818 P 02K3)loe ; ZTOBZIZ’L
tuaruat BY3» 6 €220
(https://docs.antipla 10 22.05.2023
giaus.ru)

Acrobat Reader — CBoGoHO

7 | mpocMOTp JIOKY- Adobe Systems - -
wentos PDF, DjVU pacrpocTpaHseMoe
Foxit Reader — CBOGOIHO - -

8 | mpocMoTp J10Ky- Foxit Corporation

pacrnpocTtpaHseMmoe

mentoB PDF, DjVU

7.3.5 Pecypchbl nH()OPMALIMOHHO-TEJIEKOMMYHHKANIMOHHOI ceTn « UHTEepHeT»
1. CDTOwiki: 6a3a 3nanuii o 1udpoBoi Tpanchopmaruu https://cdto.wiki/
2. www.garant.ru - cipaBoyno-npasoBas cucrema «’APAHT».
3. www.consultant.ru - cnpaBouno-mpaBoBasi cuctema «Koncynabrant [Timrocy.
4. WWW.rg.ru — caiit Poccuiickoii ra3eTsl.
5. baza panHbIX MH(GOPMaMOHHON cucTeMbl «EInHOE OKHO JocTyma K oOpa3oBaTelib-
HBIM pecypcam» http://window.edu.ru
6. DIIeKTpOHHO-OMOMMOTEeUHAas cucTeMa u3aaTenbeTa «Jlanby http://e.lanbook.com.
7. HarmonanbeHelii 1ngpoBoii pecypc «PyKoHT» - MexKoTpacieBast 2JIeKTpoHHas Oubauo-
Teka Ha 0a3ze TexHonoruu Konrekctym http://www. rucont.
8. DnexTpoHHas OubIMoTeuHas cucreMa Poccuiickoro rocyJapCTBEHHOTO arpapHoro 3a-

OYHOTr0 YHUBepcuTerTa http://ebs.rgazu.ru.

7.3.6 Hu¢gpoBble HHCTPYMEHTHI, IPUMeHsieMble B 00pa30BaTeJIbHOM Npolecce
1. LMS-nnardopma Moodle
2. BupryansHas n1ocka Mupo: miro.com

3. Bupryansnas gqocka SBoard https://sboard.online

4. BuptryanpHas nocka Padlet: https://ru.padlet.com
5. O6naunsle cepBuchl: SAnnekc./luck, Obmako Mail.ru
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https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/

6. Cepucsl onpocoB: Sunexc @opmbl, MyQuiz
7. Cepsucel Buaeocss3u: SIuaekc teixemoct, Webinar.ru
8. CepBuc coBMmMecTHOW pabOThl Hajx NpoekTamu Uit Hebosmpmmx rpymn  Trello

http://www.trello.com

7.3.7 llupoBbie TEXHOJIOTMH, IPUMeEHsIEMbIE MPH U3YYEHHUU JUCHMILTHHBI

Bunbt yae6HO paboThl, BeMoHSIEMBle | DopMupyembie

Ne IlndpoBbie TEXHOIOTHH LY p > PMHPY! NIK
C IPUMEHCHHEM ITU(PPOBOM TEXHOJIOTHH | KOMIICTCHIIUU
Jlekuun

1. | ObnauHble TEXHOIOTHH ! IK-1 NAK-2
CamocrosTenbHas padorta

2. | Bonblive qaHHbIC CaMocTosTenbHas pabora IK-1 NAK-2

8. MarepuajibHO-TeXHHUYECKOE O0ecneYeHue JUCIUILIMHBI (MOAYJIA)

1. YVueOnas aynuTopus /Ui POBENEHUS 3aHATUN JIEKIIMOHHOTO THNa (I. MUYypHUHCK, yiI.

I'epacumoBa, qom Ne 130A, 5/26)

OcHallleHHOCTbD:

1. Kononku Micro (uaB. Ne 2101041811);

2. YHuBepcaibHO€ 1oToja04yHoe Kperuienue (MHB. Ne 2101041814)

3. DkpaH c snekTporpuBooM (MHB. Ne 2101041810)

4. TIpoextop CT-180 C (uuB. Ne 2101041808);

5. Komnsiotep Celeron E3300 OEM Monwutop 18,5" LG W 1943 (unB. Ne1101047389)
HaGopb! neMoHCTpanimoHHOTO 000PYAOBaHUS U y4eOHO-HATIIAHBIX TOCOOUH.
KommnbroTepHass TeXHUKa MOJAKIIOYCHA K ceTh «MHTepHeT» u obecredeHa JOCTYIOM B

OUOC ynuBepcurera

2. Y4eOHasi ayuTOpus U TMPOBEICHHS 3aHATUH CeMHHApCKoro tuma (T. MUYypHHCK,

yi. I'epacumoBa, 1om Nel30A, 5/14)

OcHallleHHOCTD:

1. Illkadsr nabopatopHbie MeTayuinueckue (MHB. Ne 1101041124, 1101041125);
2. llIxag nabopaTtopusiii (MHB. Ne1101040683);

3. LHentpudyra MIIB-340(unB. Ne 1101040645);

4. Hentpudpyra MPW-310 (unB. Ne 1101040644);

5. ®oroanexTpuueckuii konopumerp (uHB. Ne 1101041214);
6. YasTparepmoctaT YTV-4 (uuB. Ne 1101040643);

7. Turparop (uuB. Ne 1101040688);

8. banu Bonsgubie (MHB. Ne 1101040694,1101040693);

9. bans necouno-macnsHas (uHB. Ne 1101040628);

10. bans co BerpsixuBareneM (mHB. Ne 1101040629);

11. Becot 500 r (uuB. Ne 1101041154);

12. Becor 50 T (maB. Ne1101041155);

13. Becn 6bicTpopeiicTBytomue (uaB. Ne 1101040747);

14. T'omorenuzarop MIIB-302 (unaB. Ne 1101040619);

15. T'omorenuzatop (unB. Ne 41013400014);

16. lekcutometp (uuB. Ne 1101041224);

17. Memanka nabopatopHast MJI- 4 (uuB. Ne 1101040633);
18. Memainka marautHas (uaB. Ne 1101040703);

19. Memanka marautHass MM-6 (uuB. Ne 110104063 1);
20. Moiika ynbprpazBykoBas YK-4 (uuB. Ne 1101040639);
21. pH-metpsl (nuB. Ne 1101040699, 1101040698);

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

23. Crepunu3zarop [1B-2a (uaB. Ne 1101041142);
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24. Cron ans BecoB (uuB. Ne 1101041113);

25. Cromnbl s mpubopos (uHB. Ne 1101041109, 1101041108, 1101041101);

26. Cron g 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. Tepmocratsr (uaB. Ne 1101040690, 1101040689);

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

3. [Nomerenue anst caMoOCTOATENBbHOM paboThl (T. MuuypHHCK, yi. HTepHaMOHATIbHAS,
oM Ne 101, 1/115)
OcHallleHHOCTh:
1. Komnsrorep Celeron E3500 (uaB. Ne2101045275)
. Kommsrorep Celeron E3500 (uaB. Ne2101045276)
. Komnetorep Celeron E3500 (uuB. No2101045277)
. Kommsrorep Celeron E3500 (uaB. Ne2101045278)
. Komnerorep Celeron E3500 (uuB. Ne2101045279)
. Kommsrorep Celeron E3500 (uaB. Ne2101045280)
. Komnerorep Celeron E3500 (uuB. No2101045281)
8. Kommbrorep Celeron E3500 (uaB. Ne2101045274)
KommbroTepHas TexHuKa MoAKiIOYeHa K ceTu «MHTepHeT» M olecredeHa JAOCTYNOM K
OUOC yHuBepcurera.

NN DR W
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Pabouas mporpamma AuCUUILTUHBI (MOAYISI) «DU3HKO-XUMHUYECKHE CBOWMCTBA MPOJYKTOB IHTa-
HUS» COCTaBJICHa B COOTBETCTBUU C TpeOOBaHUAMH (peepaibHOTO TOCYIapCTBEHHOTO 00pa3oBa-
TEJILHOTO CTaHJApTa BBICIIEro 0oOpa3oBaHMs - OakanaBpuara IO HAINPABICHHUIO IOJTOTOBKH
19.03.04 TexHonorus MPOAYKIMH W OpraHU3AIMs OOIIECTBEHHOTO MHUTAHUs, YTBEPKICHHOTO
nprKa3oM MUHUCTEPCTBAa HAYKU U BBICIIEro oOpazoBaHus Poccuiickoit @enepauuu ot 17 aBry-
cta 2020 r. Ne1047

ABTOD: JOIEHT Kadeapsl MPOIyKTOB MUTAHUS, TOBAPOBEACHHS U TEXHOJIOTHH ITepepabOTKH MPo-
JIYKIIMH ’KUBOTHOBOJICTBA, K.T.H. HoBukoBa .M.

Peniensent: 3aBenyromuii kKageapoil TEXHOJIOTHHA TPOU3BOJICTBA, XPAHEHUS M MEePepadOTKH MPO-
JIYKIIMU PaCTEHUEBOJCTBA, JOIEHT, K.C.-X.H. lanunun C.U.

[Tporpamma nepepaboTaHa u JJOIIOTHEHA B COOTBETCTBUU ¢ TpeboBanusimu GI'OC BO.
[Tporpamma paccMoTpeHa Ha 3aceJaHUuU Kadeapbl TEXHOJIOTHH MPOITYKTOB MUTAHUS U TOBapOBe-
nenus, mpotokoa Ne 10 ot 13 anpens 2022 1.

[TporpaMmma paccMOTpeHa Ha 3aceJaHuH y4eOHO-MeToAn4ecKoi komuccuu 1110a00BoIHOTO HH-
ctutyra uMmenu U.B. Muuypuna Muuypunckoro I'AY, nporoxoin Ne 8 ot 18 anpenst 2022 r.
[Tporpamma yTBepkaeHa Perennem YueOHO-METOIUYECKOTO COBETa YHHUBEPCHUTETA, MIPOTOKOI
Ne 8 ot 21 anpens 2022 r.

[Tporpamma nepepaboTaHa U JOMOJHEHA B COOTBETCTBUH ¢ TpeboBanusimu ®I'OC BO.
[Tporpamma paccMOTpeHa Ha 3aceaHuM Kadeapbl MPOIYKTOB MUTAHUS, TOBAPOBEICHUS U TeX-
HOJIOTUH NIepepaboTKU NPOAYKLIUU KUBOTHOBOACTBA, TpoToko Ne 10 ot 9 urons 2023 r.
[TporpamMa paccMOTpeHa Ha 3aceJaHMM y4yeOHO-METOAMUYECKOW KOMMCCHUU WHCTUTYTa (yHAa-
MEHTAJIbHBIX U MPHUKIAIHBIX arpoOunoTexHonoruii uM. M.B. Muuypuna, npotokon Ne 11 ot 19
utoHda 2023 r.

[Tporpamma ytBepxkieHa Pemennem Y4eOHO-METOAMUECKOTO COBETA YHUBEPCUTETA, TPOTOKOJI
Ne 10 ot 22 urons 2023 1.

[Tporpamma nepepaboTaHa 1 10MOJIHEHA B cooTBeTcTBUHU ¢ TpeboBaHusMu OI'OC BO.
[Iporpamma paccMoTpeHa Ha 3aceqaHuu Kadeapsl MPOAYKTOB MUTAHUS, TOBAPOBEICHUS U TEX-
HOJIOTHH NepepadOTKU MPOTYKIIMH KUBOTHOBOACTBA, MpoToKoa Ne 10 ot 13 mas 2024 r.
[Iporpamma paccmoTpeHa Ha 3acelaHuUd Y4eOHO-METOUYECKOW KOMHCCHHM MHCTUTYyTa (QyHHIa-
MEHTaJbHBIX U MPUKIAIHBIX arpobuorexHonoruit um. U.B. Muuypuna, nporokon Ne 10 ot 20
Mmast 2024 r.

[Tporpamma yTBepkieHa PemenneM Y4eOHO-METOJUUECKOTO COBETa YHUBEPCUTETA, IPOTOKOJ
Ne 09 ot 23 mas 2024 r.

OpuruHan JT0OKyMeHTa XpaHUTCs Ha Kadeape MpoAyKTOB MUTAHMS, TOBAPOBEICHUS U TEXHOJO-
UM epepabOTKH MPOTYKIUHU )KUBOTHOBOICTBA
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