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OTpaMMa COCTABIIeHA HA OCHOBE OCBO 1-31 05 01-2021 Me93 or
25.04.2022, Tunosoro y4ebHoro ruiaHa G 31-1 -007/y4. ot 2021r.

COCTABUTEJB:
W.B.MeinbcurtoBa, foreHT Kadeaphl aHATUTHYECKO XUMHH XUMHYECKOT 0 (aKynpTeTa
BI'Y, kanpuaar xumuuecimx HayK, JOLIEHT

PEHEH3EHTBI:
A.H.KosJIOBa-KoampeBCKaﬂ, 3aBeffytomui kadenpoit xumuu BITIY v, Makcuma
Tanka, kaHaW AT XUMUYeCKHXK HayK;

PEKOMEHIOBAHA K YTBEPX/IEHUIO:

Kadenpoit anamurnueckoit xumun XMMHYECKOro (akynpreTa
Kadenpoit anamuruaeckoit xumim XMMHMY€ECKOro ¢akyipTera
(mporoxon Ne 7 o117.11.2023 r.);

Hayguo-Metomuueckum Cosetom BI'Y
(mpotoxon Ne 4 ot 21.12.2023 r.);

3aB. kadenpoit aHamMTIYeCKOH XIMITI 3asa M.O.




MNOACHUTEJIBHASA 3AIIMCKA

Henu u 3a0aum y4eOHOH JUCHUIIMHBI

Ienu yaeOHOM TUCTIUTUTAHBI:

1. CdopmupoBarh y OyAylIero cCroeuaJucTa-XUMHUKa TaKyl0 CHCTEMY
TEOPETUYECKUX 3HAHUI B 00JacTH 6E€30MaCHOCTH U KauyecTBa MPOAYKTOB MUTAHUS, a
TaK)kK€ METOJIOB UX aHaJIu3a, KOTOpas MO3BOJIUT eMy B Oyayiel npodeccuoHaIbHOM
JESITeIbHOCTH BBIOpAaTh U 000CHOBATh ONTHUMAJIBHBIN CIIOCOO pEeIIeHUs KOHKPETHOM
aHAJIUTUYECKON 3aJ1auM B 00JIACTH aHAN3a MHUIIEBHIX MPOTYKTOB;

2.00yuuth OyAylIero cCHeHUaTNCTa-XUMHKA TPAKTUYECKUM HaBBIKAM U
YMEHHMSIM B 00JacTH aHaiW3a NPOJYKTOB TMHUTaHUS, OOpaOOTKH MOJYyUYEHHBIX
pEe3yNbTaTOB aHajiu3a, KOTOPBIE IMO3BOJAT €My IPU HEOOXOJUMOCTH BBIIOIHUTH
KOHKPETHYIO aHaJIMTUYECKYIO 3a/1auy B 00JIACTH aHAJIM3a MUILEBBIX MPOAYKTOB.

3agaum yueOHOM IMCUMILIMHBI:

1. O3HaKOMHUTH  CTYJCHTOB C  COCTaBOM  MPOJIYKTOB  MUTaHUS,
(dbuznonornyeckuMu  (QYHKIIUSIMH  OCHOBHBIX MHIIEBBIX BEIIECTB U BPEIHBIM
BO3/ICIICTBUEM TOCTOPOHHUX BEIIECTB, CYIICCTBYIOIIMMHU XHWMHYECKUMH U
COBPEMEHHBIMH  (PUBUKO-XMMUYECKUMHU  METOAAMHU  ONPEIENCHUS]  Pa3IMUHbIX
KOMIIOHEHTOB MTPOJIYKTOB MUTAHUS;

2. [loka3aTh BO3MOXKHOCTH YMEHBIIECHUS BPEIHOTO BO3JCHUCTBUS Ha
OpraHu3M MOCTOPOHHUX BEIIECTB, COACPKAIIMUXCS B TUIIEBBIX MPOTYKTAX.

Mecto y4eOHOW AUCHMILIMHBI B CHUCTEME IOATOTOBKM CHEHHAIUCTA C
BBICIIUM O00pa30BaHHEM: YyueOHas IUCIUIUIMHA OTHOCHUTCS K MOAYJII0 «XHUMUS
MIPUPOJIHBIX COEAMHEHUI KOMIOHEHTA YUPEKIESHUSI BBICIIIETO 00pa30BaHMUs.

CBsi3u ¢ JApyruMd y4yeOHBIMU JUCHUIUIMHAMHU. YueOHas JUCHUILIMHA
«KayectBO M 0€30macHOCTb NUIIEBBIX MPOAYKTOB» Oa3UpyeTcss Ha 3HAHUSX,
MOJYYCHHBIX CTYJEHTaMH paHee B XOJ€ HM3Yy4YCHUS AUCIUIUIUH «AHAIUTHYECKAs
XUMUsD», «DU3UKO-XUMUYECKHE METOJbl aHanu3ay, «OpraHuyeckas XuMUsY,
«Heoprannueckass XuMus».

TpedoBaHus K KOMIIETEHIIUSIM
B pesynbrare uzydeHus y4eOHOW NUCHUIUIMHBI CTYJIEHT JOJDKEH 3aKPEUTh U
pPa3BUTh  CJENYIONIME KOMIETCHIIMH, MPEIyCMOTPEHHbIE  00pa30BaTeIbHBIM
CTaHJapTOM BBICIIETO 00pa30BaHuUs MEPBOM CTYIICHHU:
CK-2. OuneHuBaTh COCTaB U CBOWMCTBA BaXHEHIIUX TPyHI MNPUPOJHBIX
OMOJIOTUYECKH aKTUBHBIX COCAMHEHUHN, METO/Ibl MX BBIJICJICHUS U WACHTH(PUKAIINH,
(hapMOKOJIOTHYECKOE JCHCTBUE M 00J1aCTh MPUMCHEHUS.

B pesynbraTe ocBoeHHs y4eOHOM TUCIMITIIMHBI CTYIEHT JOJDKEH:



3HATh.

- (usmnonoruueckre (PyHKIUM OCHOBHBIX IHILEBBIX BEIIECTB M BPEIHOE
BO3/ICHICTBHE MIOCTOPOHHUX BEIIECTB, IPUCYTCTBYIONIUX B MUILIEBBIX TPOAYKTAX;

- CYIICCTBYIOIIME XHMHUYECKHE W WHCTPYMEHTAJIbHBIE METOJbl aHaan3a
MUIIEBBIX MPOIYKTOB HA Pa3IMYHBIC MTOKA3aTEIN KauecTBa U 0€30MacHOCTH;

- BO3MOXXHOCTH YMEHBIICHHS BPEIHOTO BO3JCHCTBUS Ha OpPraHU3M
MOCTOPOHHUX BEIIECTB, COACPKAIINKCS B MUIIEBBIX MPOIYKTAX.

yMeThb:

- BbIOpaTh W OOOCHOBaTh ONTUMAJIBHBIN CIOCOO pelIeHHus KOHKPETHOMN
aHAJIUTUYECKON 3aJ1auM B 00JIACTH aHAN3a MHUIIEBHIX MPOYKTOB;

- TpOBOAWTH aHaIM3 OOpa3lOB MHUIIEBBIX MPOAYKTOB, HCIOIb3YS
aTTECTOBAaHHBIC METOIUKH;

- TPOBOAUTH O00pabOTKYy H HHTEPHPETAIMIO TIEPBUYHBIX PE3YyIbTaTOB
U3MEPEHNN.

BJIA/IeTh:

— OCHOBHBIMH CTaHJAPTHBIMA METOJMKaMU B 00JacTH MPOOOIMOATOTOBKU U
XUMHYECKOTO aHalIN3a MPOTYyKTOB MUTAHUS,

— MCCIIeIOBATEIILCKUMH HABBIKAMH, CHICTEMHBIM U CPAaBHUTEIIHLHBIM aHAJIH30M.

Crpykrypa y4eOHO! AU CHUIIIHHBI

JlucruminHa m3ydaeTcs B 6 cemectpe 3 Kypca. Becero Ha m3ydeHne ydeOHOM
JucIUIUINHBL «KauecTBo 1 6€30MacHOCTh MUILEBBIX MPOAYKTOB)» OTBEAEHO:

— JUIsT OYHOW (pOpMBI TIOJyUEHHUsI BBICIIETO0 oOpa3oBaHus — 94 yaca, B TOM
yrcne 36 ayTMTOPHBIX 9acoB, U3 HUX: JIeKUU — 18 yacoB, ceMuHapcKue 3aHsATus — 4,
nabopaTtopHble 3aHATHA — 12 dYacoB, ayIWTOPHBIM KOHTPOJb YIPABISAEMOM
CaMOCTOSITENIbHOM paboThl — 2 Haca.

TpynoeMKkocTh y4eOHOM TUCIUTUTMHBI COCTABISIET 3 3aYETHBIX €IUHUIIBI.

dopma MPOMEKYTOUHOU aTTECTAIIMU — 3a4ET.



COJAEPKAHUE YYEBHOI'O MATEPHUAJIA

BBeaenue.

®opmyna cOamaHcMpoBaHHOTO TUTaHUSA. (OCHOBHBIE BHJBI  MHIIEBBIX
npoaykToB. CopepkaHue B HUX TOJIC3HBIX, 0AJUTACTHBIX W BPEAHBIX IJIS YEJIOBEKA
BellecTB. JIOKyMEHTHI, perJIaMeHTUPYIOIINE KaueCTBO MUILIEBBIX MPOIYKTOB.

IIpaBuia or6opa npo6d u nposeaenne anaausa. OTo60p Npod U MpPoBeACHUE
aHanuza. OTOOp mMpoO TBEPABIX U JKUJIKUX MHUIIEBBIX HPOIYKTOB. Buubl mpoO:
reHepaibHas, J1JadopaTopHas U aHalIuTh4Yeckas npoObl. KoHcepBaiusi npod U Cpoku
npoBefeHusl aHanu3a. lloaroroBka mpoO AJisi UCCAEAOBAHUM M OOIIME METOBI
W3BJICUCHUS IIEJIEBBIX KOMIIOHCHTOB M3 MPOIYKTOB. METOIBI pa3ioKeHUs IPod TpH
aHanu3e NpoayKToB nuTtaHus. Cyxoe 1 MOKpPOE 030JICHHE.

Pa3nen 1. KauecTBo nuneBbIX NPOXYKTOB

Tema 1.1. Boga B numeBbIX NPOAYKTaxX U ee ompenejgeHue. CoaepxaHue
BOJbl B MHUUIEBBIX MPOJYKTaX, €€ BIUSHUE HA KOHCUCTEHIUIO, CTPYKTYPY U CPOKH
XpaHEeHHs] TpOAyKTOB mnuTaHus. CBoOoAHAas W CBA3aHHAas BOJA B MHILEBBIX
NpoJayKTax. Meroabl omnpeneseHrus oOOIIell BIIAXXHOCTH MHUUIEBBIX MPOAYKTOB,
CBOOO/THOM U CBSI3AHHOW BJIArU.

Tema 1.2. MuHepaibHble BellleCTBa B NMHILIEBbIX NMPOAYKTaX. JKu3HEHHO
HEO0OXOJMMBbIE, YCIOBHO HEOOXOJUMBbIE M TOKCHYHBIE JJIEMEHTBHl B MPOIYKTaX
nutanusa. CopepXkaHue MHMHEpPAJbHBIX BEUIECTB B  MHUIIEBBIX  MIPOAYKTaxX.
buonornueckue (QyHKIUMUM MUHEpPAIbHBIX BEUIECTB B OpraHusMe. Makpo-
MUKpPO3JIEMEHTBI, UX (YHKIMU B OpraHu3Me. BplaelieHne MUHEPaIbHbIX BELIECTB U
METO/bI UX OINPEACIICHHUS.

Tema 1.3. Beaku. benku B mumieBsix npoaykrax. Kmaccuduxarmm 0eikos,
Oouosiornyeckue U puznogornueckue PyHKIUN OCIKOB U aMUHOKHUCIIOT B OpraHU3ME.
3HaueHue OEJIKOB U aMUHOKHUCIIOT JJIS )KM3HEAEATENbHOCTA OpraHu3Ma.

[ToaroroBka po0 u METOIbI OTIpeICTICHUS o011ero Oenka.
OpaKIMOHUPOBAHNUE OEIKOB.

OnpeneneHne aMUHOKUCIOTHOTO cocTaBa OenkoB. KauecTBeHHBIE peakiinu
amMmuHOKUCHOT. OrmnpeneneHne OTACNIbHBIX AMUHOKUCIOT. Pacnag OenkoB u
omnpeneneHrue MNpoAyKToB pacnaga. depmentsl. OmnpeneneHue NEPOKCUAA3bl U
dbocdarasbl.

Tema 1.4. YraeBoabl. YrieBoabl B NUIIEBBIX npoaykrax. Kmaccudukanmu
VIJIEBOJOB. YCBOSIEMOCTh YIJIEBOJIOB M WX (YHKUHUM B OpraHu3Me, NOTPEOHOCTH




OpraHu3Ma B YIJIEBOJAX.

VYcBanBaeMble yriaeBOAbl: MOHOCAXapHbl, OJHMIOCaXapubl, MOJUCAXAPUJIBL.
HeycBanBaemble yriieBOJbI: HEIUIIOI03a, TEMULEIIIIOI03A, IATHUH, CMOJIbI, IEKTUHBI.
OpraHu4eckue KUCIOThI.

Onpenenenue YTJIEBOJIOB (mpocThIX caxapos, OJIUTOCaXapHJioB,
MoJrcaxapyioB) B IpoyKTax nuranus. Mcciaenosanue Mena.

Tema 1.5. Buramunbl. Butamusbsl B nuieBbix npoaykrax. Kiaccudukanus
BUTaMUHOB (BOJI0-, KUPOPACTBOPUMBIC BUTAMUHBI, BUTAMUHOMOJOOHBIEC BEIIECTBA).
@OyHKIMM BUTaMUHOB B opraHuszme. IloTpeOHOCTM oOpraHusma B BOJIO- H
KUPOPACTBOPUMBIX  BHTaMHHaX. VICTOYHMKM BHTaMHMHOB Ui  OpraHU3Ma.
HatypanbHble 1 CHHTETHYECKHE BUTAMUHBI.

Meronbl BbIIETIEHUS BUTAMUHOB M3 NPOAYKTOB MHTaHHUS TpyIHOCTH,
BO3HMKAIOIIME TIPU aHalu3e BUTAaMUHOB. (OCOOEHHOCTH aHajlu3a BUTAMHUHOB.
OnpeneneHue BOMO- U KUPOPACTBOPUMBIX BHUTAMHHOB: XUMHUYECKHE, (PUIUKO-
XUMUYECKUE, OUOJOTMYECKHE M MHUKPOOMOJOTHMYECKHE METOAbl OINpPEACIICHUS
BUTAMHHOB.

Tema 1.6. Jlunuawl. Jlumuasl (Kkupbl) B MUIIEBBIX MpomaykTax. CocTaB u
kinaccuukanua aunuaoB. [IpocTele, CIIOXKHBIE JTUOUABL, NPEIIIECTBEHHUKH MU
MIPOU3BOAHBIC JTUIUIOB.

OyHKIUU JUOUIOB W JKUPHBIX KHUCJIOT B oOpraHu3Mme. HacelllleHHblE U
HEHACBIIICHHBIE KUPHBIE KHCIIOTHI.

DU3NKO-XUMUYECKHE XAPAKTEPUCTUKH KUPOB. XUMUUECKUE XapAKTEPUCTUKH
JUNUAO0B (KUCIOTHOE, IEPEKUCHOE, HOAHOE YHCIIA, YUCIO OMBUICHHS, HEOMbBLISIEMBIi
ocTarok). I3MeHeHus TMKUI0B ITPU TEPMUYECKON 00paboTKe.

MeTtonbl  W3BIEUEHHS M KOJMYECTBEHHOTO  OMNPEACICHUS  JUIUIOB.
Onpenenenre PpakMOHHOTO COCTaBa JIMIKJIOB MUILEBBIX TPOAYKTOB. Onpeaenenue
cocTaBa XKUPHBIX Kuca0T. OmnpeneneHue cTepuHOB U (HOCHONUNUAOB B MUIIEBBIX
MPOJIYKTaXx.

Pa3nen 2. Be3onacHoCcTh MUIIEBBIX MPOIYKTOB

Knaccudukanus BemecTs, 3arps3HSIONIMX MNUIIEBbIE NPOAYKTHL. Bumsl
TOKCUYECKOT'0 BO3JAEHCTBUS BPEIHBIX BELIECTB HA OPTAHU3M.

Tema 2.1. MukxorokucHbl. [IpoaylIeHTHI MHKOTOKCHHOB. 3arps3HEHHE
MIPOAYKTOB MHUKOTOKCMHaMH. Bo3geicTBHE MHUKOTOKCMHOB Ha OpraHu3M H
BO3MOKHOCTH TPEIYNPEKICHUS MHUKOTOKCHUKO30B. AQIaTOKCUHBI, TPUXOTELEHBI,
OXPAaTOKCHUHBI, MATYJIMH, 3€apAJICHOH U 3€apaji€HOJL.

Brinenenne u METOIBI ONIPEAEIIEHUS] MUKOTOKCHUHOB.

Tema 2.2. TokcuuHble 3j1eMeHThI. VICTOUHUKHM TOKCHYHBIX 3JIEMEHTOB U UX
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TOKCUYHOE JEUCTBHME HAa OPraHu3M. TspKenble MeTaulbl B NMPOAYKTAX IUTAHHUS.
[IpenenpHO KOMyCTUMBIE KOHIIEHTPALUH.

Brinenienne u METOABI ONPENENCHUs TSOKEIBIX METAJUIOB B IHMIIEBBIX
IIPONYKTax.

Tema 2.3. JInoxcuHsbl, ANOKCHHOIIOI00HbIE coeIMHEeHUs 51
NOJUIUKJINYECKHe apomaTtndyeckue yriesomopoanl (ITAY). Hcrounukwu
JUOKCHHOB M COJIEPKAHHWE MX B NMPOAYKTaX NUTaHWs. Bo3nencTBHE NMOKCHHOB HA
opranusM. [IpoOonoaAroToBka npu onpeeIeHuy THOKCHHOB B IMHILEBBIX MPOIYKTaX
u ee ocobeHHocTH. OnpeeneHne TMOKCHHOB B MTPOIYKTax MUTaHUS.

Uctounuku IIAY u ux coaepkaHune B NUILEBBIX MPOAyKTax. Bo3zmencTBue
ITAY wnHa opranusm. IlpenenbHO [OOIMyCTMMBIE KOHUEHTpaUWH. BelaeneHue wu
aHaJMTUYECKUE MeToAbl onpeneneHus [1AY.

Tema 2.4. Ilectrunmuabl. Kraccudukamms (1m0 cocTtaBy, XapakTepy
BO3JICUCTBUS W T.JA.). XJopopraHudeckue, (ochopopraHuueckue MeCTULUIBI,
nuperpouasl. HopmMbl OCTaTOYHOrO conep:KaHusl NECTULHIOB B IPOAYKTAX MATAHMUS.
Brienenne u METOBI ONIPENEIICHUS IECTULIUIOB.

Tema 2.5. HuTpaTbl, HUTPUTHI U HUTPO30aMUHBI. VICTOYHUKH HUTPATOB,
HUATPUTOB, HUTPO30AMUHOB.  MeXaHM3MBbl BIMSHHS HAa OpPraHU3M YEJIOBEKA.
Conepkanue B MPOAYKTAaX PACTUTEIBHOTO W JKABOTHOTO IPOMCXOKJICHHS.
[IpenenpHO IOMyCTUMBIE KOHIIEHTPALUU.

AHQINTUYECKHE  METOABl  ONPENEICHUs  HUTPAaTOB, HUTPUTOB U
HUATPO30aMHUHOB B ITPOAYKTaX MUTAHUS.

B03MOXHOCTB BBIpAallIUBAHUS YUCTON IMPOTYKIIMH.

Tema 2.6. IIumeBnle g00aBkU. Krnaccudukamus TmHIMEBBIX JT00aBOK.
XapakTepucTUKa OTAENbHBIX TPyNI MNHILEBBIX 100aBok. OleHka 0e30macHOCTU
nuueBbix a06aBok. Hopmbl copepkanus. MeToabl BBIACIECHUS U ONpeneNeHUs
MULIEBBIX TOOABOK.



YYEBHO-METOJUYECKASI KAPTA YUYEBHOM JUCHUITIJIMHBI

JlueBHast popma moxydeHust 0oOpa3oBaHus
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BBenenue 2 Huckyccust
OCHOBHBIE BU/IbI IUIIEBHIX MPOAYKTOB. CopepKaHue B HUX
TIOJIE3HBIX, OAJTACTHBIX U BPEIHBIX JJIS1 YeJIOBEKa BEIIECTB.
JIOKYMEHTBI, perJIaMeHTHUPYIONINE Ka4eCTBO MUIIEBBIX
MPOAYKTOB.
[TpaBuna or6opa mpoO U NpoOBEICHNUE aHAIU3A.
MeTo/1b1 BbIICTIEHUS 11€JIEBBIX KOMIIOHEHTOB
1 KadecTBO NuIeBbIX NPOAYKTOB
1.1 Bona B nunieBbIx NpoJyKTax U €€ ONpeAeIICHHE. 1 Huckyccust
1.2 | MuHepanbHBIC BEUIECTBA B MUIEBHIX MPOAYKTAX 1 CobecenoBanue, YCTHBIE
OTBETHI
1.3 | benku 2 1 4 CobecenoBanue, yCTHbIE
OTBETHI, 3aIMTa OTYETA IO
nabopatopHoi pabote
1.4 YrneBosl 1 4 CobeceoBanmne, yCTHBIC




OTBETHI, 3aIIATa OTYETA T10
nabopatopHoil pabote

1.5 | Buramunbl. Knaccudukanuss BUTaMHHOB, COJEp>KaHUE B | 2 CobecenoBanue, YCTHBIE
MPOIyKTaxX MUTaHus U QyHKIMM B opranuzme. OnpenencHue OTBETHI
BUTAMHHOB B NMPOJYKTAX MUTAHUSI.
1.6 JIunu el 2 CobOecenoBanue,
KOHTpoJibHasg pabota Nel o
temam 1.1-1.6, pedepar no
temam 1.1-1.6
2. Be3onacHocTh MUIEBBIX MPOAYKTOB
2.1 MWUKOTOKCHHBI 1 Juckyccust
2.2 | Toxcu4HbIe 2IEMEHTHI U PAIUOAKTHBHOE 3arpsi3HEHHE. 2 CobecenoBanue, YCTHBIE
VICTOYHMKY TOKCUIHBIX METAJUIOB U X TOKCHYHOE JICUCTBHEC OTBETHI
Ha opraHu3M. MeTo/ibl ONpeIeICHUS TSHKEbIX METAJIJIOB B
MUIIEBBIX MMPOJIYKTaX.
2.3 JIMOKCHHBI, THOKCUHOTIOI00HBIE COCTMHEHUS U 2 4 3amura oT4eTa o
MOJUIUKINYECKUE apoMaTuyeckue yriaeroaoposl (ITAY) nabopaTopHOl paboTe
2.4 ITecTuuuapl.
2.5 | HurpaTsl, HUTPUTHI 1 HUTPO30AMHUHBI 2 CobecenoBanue, YCTHBIE
2.6 [TuieBsie 106aBKU OTBETHI
KOHTpoOJIbHasg pabota No2 1o
temam 2.1-2.6; pedepar mo
temam 2.1-2.6
Hroro: 18 12




NHOOPMAINOHHO-METOAUYECKASA YACTDH
IlepeyeHb OCHOBHOM JIMTEPATYPHI

MenscutoBa, M. B. KauecTBo u 6€30macHOCTh MPOAYKTOB MATAHUS : TTOCOOHE
JUISL CTY[. YUpexaeHus Beicil. oOpazoBanus: B 2 4. Y. 1 : KauecTBo nmpoaykToB
nutanus / Y. B. MeascutoBa ; BI'Y. - Munck : BI'Y, 2014. - 183 c.
MenscutoBa, M. B. KauecTBo n 6€30macHOCTh MPOAYKTOB MUTAHUS : TIOCOOHE
JUIS CTYJ. yYpeKIeHHUs BbICHI. oOpa3oBanus : B 2 4. Y. 2 : be3omacHocTb
npoaykroB nutanus / . B. MenscutoBa ; BI'Y. - Munck : BI'Y, 2016. - 199 c.
Antumnosa, Jlrommuna BacunseBra. Xumus numw : yaeonuk / JI. B. Antumnosa,
H. W. Jlynuenxko. - U3xa. 2-e, ctep. - Cankr-IleTepOypr ; Mocksa ; Kpacnonap :
Jlans, 2019. - 853 c.
bamykoBa, Hartambs JleonngoBHa. I'wurumena mwmrtanusa. JlaGopaTopHbrit
NPaKTUKYM MO TUTHEHUYECKON HKCIEPTU3€ MHUIIEBBIX MPOAYKTOB : yueOl.
nocobue JyUisi CTyJA. YUYpPEXKICHUM BbICHI. 0Opa3oBaHus 1o creil. "Menuko-
npoduinaktuueckoe neno" / H. JI. bamykosa, . JI. Mapxoukuii. - MuHCK :
Briumiimias mkomna, 2016. - 207 c. : ui.
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B. B. bopucosa, E. B. [laiinnuenko nox pea. JI. M. I'mnoamana. - Mocksa :
bunowm. JIabopaTtopust 3nanuii : Mup, 2009. - 382 c.
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nonomerpun. — M.: HUMTOXM, 1998. — C. 44.
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IlepeyeHb pekOMeHyeMbIX CPEACTB AUATHOCTUKU U METOAUKA
(popmMupoBaHus UTOrOBO OTMETKH

[Ipn BbICTABICHUU OIIEHKM 3a OTYEThl MO JA0OpATOPHBIM paboTam
YUYUTBHIBAETCS: JOCTOBEPHOCTh M TOYHOCTh TMOJIYYEHHBIX 3KCIEPUMEHTATbHBIX
pEe3yNbTaTOB, TMPABWIBHOCTh WX MHCHBbMEHHOTO  OGOPMIICHHUS, BIIAJICHUC
TEOPETHYECKUM MaTEPUAIIOM, JIEXKAIIMM B OCHOBE JaHHOU JJAOOpaTOPHON paOOTHI.

O1ueHka 3a KOHTPOJIbHBIE PaOOTHI BBICTABIISIETCS UCXOMSl U3 MPABUIBHOCTH,
MOJHOTHL M TOYHOCTH OTBETOB, KOPPEKTHOCTH pacu€TOB U COOJIIOACHUS
METPOJIOTUYECKUX TPEOOBaHUM K HUM (17151 paCUETHBIX 3aaHu ).

[Ipu onenmBanuu pedepaToB oOpamaeTcs BHUMAHUE HA: COOTBETCTBHUE
COJICpKaHMsl TeMe, TMOJHOTY €€ PaCKpPBITHS, CTPYKTYpYy U MOCIEAOBATEIHLHOCTH
W3JIOKEHUSI, WCTOYHUKM M UX HUHTEPIPETALMI0, KOPPEKTHOCTh CHACIAHHBIX
BBIBOJIOB U MPABWIHLHOCTH OPOPMIICHHUS.

@opMON MOPOMEKYTOUHOM arrectannu Mo aucuuiuinHe «KadecTtBo u
0€30MacHOCTh MPOAYKTOB MUTAHUS» YYEOHBIM IIJIAHOM MPEAYCMOTPEH 3a4er.

[Ipu QopMHupoBaHUU HUTOTOBOM OTMETKH HCIOJB3YETCS PEUTHUHrOBas
CUCTEMA OLIEHKH 3HAHWH CTYAEHTA, Jarollasi BO3MOKHOCTh MPOCIEAUTh U OLIEHUTh
JUHAMUKY TIpoliecca JOCTHKEHHUS 1IeJIeid 00yUYeHusI.

[IpumepHbie BecoBble KOADPUIIMEHTHI, OMPEESISIONUE BKIAJ TEKYIIETO
KOHTPOJISl 3HAHUU U TPOMEKYTOUYHOM aTTECTALIMU B UTOTOBYIO OTMETKY:

@opMHUpPOBaHUE OTMETKH 3a TEKYIIYIO YCIIEBAEMOCTbD:

—  oTueTsl no JabopaTopHbIM paboTam — 25 %);

—  BBINIOJIHEHUE KOHTPOJBHBIX padoT — 50 %;

—  pedepatsl — 25 %;

NrtoroBas oTMeTKa MO AHWCIUIIMHE PACCUUTHIBAETCS HA OCHOBE OTMETKHU
TEKYIIeW ycreBaeMOCTH (PEHTHHIOBON CHUCTEMBbI OIICHKM 3HAHUW) U OTMETKU Ha
3a4e€Te C YYETOM HX BECOBBIX KOA(PuimeHToB. Bec OTMETKM MO TeKyuleh
ycneBaeMocTu coctapisietr 30%, 3aueTHoi oTMeTkH — 70%.

IIpuMepHbIH NepevYeHb 3aIaHUi /151 YIIPABJIAEMOI CAMOCTOATEIbHOM
PadoTHI CTYICHTOB
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Paznen 1. KauectBo npoaykToB nutanus (1 4)

YCP 1 no temam 1.1-1.6

1. 3aoanue, Gopmupyrowee oocmamoyHvlie 3HAHUS NO U3VUEHHOM)
yuebHOMY Mamepuany Ha yposHe Y3HABAHUs

HaiiTi B nuTepaTypHBIX UCTOYHHKAX, BKJIIOYAs MEPUOINIECKUE U3TAHUS, OT
2 10 5 MpaKkTUYECKH NPUMEHSEMBIX XHUMHUYECKHUX, (U3NYECKUX H (PU3UKO-
XUMHUYECKUX METOJIOB ONPE/ICIICHUS MUIIEBBIX BEIIECTB.

2. 3aoanue, ghopmupyroujee KomnemeHyuu Ha ypoeHe 80CNPOU3BEOEHs]

[lomobpaTe XHWMHUYECKHE ¢ HHCTPYMEHTAJbHBIE METOMAbI, Hauboee
MOJIXOJISIIINE JUISI ONPEICICHUS BCEX KJIAaCCOB MUIIEBBIX BEILIECTB.

3. 3aoanue, @opmupyiowee KomnemeHyuu HA YPOGHE NPUMEHEHUS]
NOYYEHHBIX 3HAHUII.

CocTaBuTh MOAPOOHBIN IJIAH OMPEAENCHUS OJHOTO W3 KJIACCOB MHUIIEBBIX
BEIIECTB B  KOHKPETHBIX  TMHINEBBIX  MPOJYKTaX,  BKJIOYAas  CTaJHIO
pOOOIMOATOTOBKH B 3aBUCIMOCTH OT MaTPHIIBI.

®opMa KOHTpoJiA — pedepar (10 COOCTBEHHOMY BBIOOPY H3 CIHUCKA,
IPEIOKEHHOTO TIPENo/IaBaTelIeM).

Paznen 2. BezonacHocTh npoaykToB nuTanus (1 4)
YCP 2 no temam 2.1-2.6

1. 3aoanue, opmupyrowee OJocmamounvlie 3HAHUA NO  UZVUEHHOMY
Y4ueOHOMY Mamepuaty Ha ypoeHe Y3HABAHUS

Haiitu B nuTepaTypHbIX UICTOYHUKAX, BKJIKOYAs IEPUOIUYECKHUE U3aHUs, OT
2 10 4 NpPaKTUYECKH MPUMEHHMBIX HHCTPYMEHTAJIbHBIX METOJIOB ONPEICICHUS
BelecTB (MO0  COOCTBEHHOMY  BBIOOpY M3 CHHMCKA,  MPEIJI0KEHHOTO
MPErnoaBaTeseM), 3arpsa3HAOIINX MUIIEBbIE MPOIYKTHI.

2. 3aoanue, ghopmupyroujee Komnemenyuu Ha yposHe 60CNPOU3IBEOeHUs.

CocraBuTh omnucaHue OTOOpaHHBIX METOAOB B (opme MuHU-pedepaTa
00BEMOM 0T 4 110 8 cTpaHUll, HE CUMTAas TUTYJBHOIO JIUCTA U CIIMCKA JIUTEPATYPHI.

3. 3adanue, ¢opmupyrowee KomMnemeHyuu Ha YpPOGHE NPUMEHEHUs
NOJIY4eHHbIX 3HAHULL.

CdopmynupoBaTh  BBIBOJABI O  JOCTOMHCTBaX M  HEIOCTaTKax,
NPEANOYTUTENIBHOCTA TOTO WM HMHOTO METOJAa B PA3IMYHBIX 00BEKTax
UCCJIEI0BAHMS.

®opMa KoOHTpoJia — pedepar (10 COOCTBEHHOMY BBIOOPY H3 CIHUCKA,
IPEJIOAKEHHOTO IIPETIOAABATENIEM ).

IIpumepHas TemMaTuKa J1a00PATOPHBIX 3AHATHI
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Jlabopamopnoe 3anamue Ne 1.

Omnpenenenre 6€IKOBOTO a30Ta B CyXOM MOJIOKE 1o Metoay Keenbaans.
Jlabopamopnoe 3anamue Ne 2.

Ornpenenenue coaep:kaHust 00IIETro caxapa B KOHIUTEPCKUX U3CTUX.
Jlabopamopnoe 3anamue Ne 3.

Onpenenenne ¢eHolla B KOMYEHOW Koidace MO pPeakuuh C HUTPUTOM
HaTpHS.

TeMbl KOHTPOJIbHBIX PadoOT

Koumponvnuasn paooma Nel

KadecTBo mpoIyKTOB MUIIEBLIX MPOIYKTOB.
Koumponwvnuasa paooma Ne2

be3omnacHOCTh NUIIEBBIX MPOAYKTOB.

Onucanve HHHOBAIIMOHHBIX MOX0I0B M METOA0B K MPENnoJIaBAHUI0
Y4eOHOM TUCHMILIMHBI

[Ipu opranuzanuu o0pa3oBATEIBHOTIO MPOLIECCA UCTIONB3YIOTCS HPAKMUKO-
OPUEHMUPOBGAHH LI NOOXO0O.

Ilpakmuko-opuenmuposanuvlii nOOX00 NPEANIONATAET:

- OCBOEHUE COJIep )KaHNe 00pa30BaHus Yepe3 pelIeHUsl MIPaKTUYECKUX 3a/1aY;

- mpuoOpeTeHne HaBBIKOB 3(P(MEKTHUBHOIO BBINOJHEHUS pa3HbIX BHUJIOB
npodeCCUOHATILHON JIEATEIbHOCTH;

- OPUEHTALIMI0 Ha TEHEPUPOBAHHME HJEW, pealu3alri0 TIPYNHOBBIX
CTYJ€HYECKHUX MPOEKTOB, PA3BUTHE MPEATPUHUMATENBCKON KYJIbTYPbI;

- ICTIOJIB30BAHUIO  TPOLIEYp, CHOCOOOB OLEHUBAHMS, (DUKCUPYIOLIUX
c(OpMHPOBAHHOCTH MPO(HECCHOHATBHBIX KOMITETCHIIUM.

Memoo zpynnoeozo o0yuenua npenctaBisieT coboi (popmy opraHuzauuu
y4eOHO-TIO3HABATEIBHON  JIEATETbHOCTH  OOYYalolIMXCs, MPEaNnOoJIararllyro
(YHKIMOHUPOBAHUE PA3HBIX TUIIOB MAJIBIX TPYII, padOTAIOIINUX KaK HAJ OOLIUMH,
TaK U CieUPUIECKUMHU yUeOHbIMU 3aJaHUSIMU.

MeTtoanyeckue peKOMeHIAIUM 110 OPTraHU3AIUH
CaMOCTOSTE/IbHOI pad0oThI 00y4ar0MXCH

[Tpu camocTosITeNEHOM paboTe CTYAEHTHI UCIIONB3YIOT MPEAOCTABICHHBIE UM B
AJIEKTPOHHOM (hopMe MpernoaaBaTesieM W/WIM pa3MEIIEHHbIE Ha 00pa30BaTEIIbHOM
noprajie y4yeOHyIo NporpaMmy Mo AUCLMIUIMHE, TEKCTHI JIEKIUH, yueOHble mocoOus
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0 JUCHUIUIMHE, METOJWYECCKHE yKa3aHWs K JITaOOpaTOpHBIM  3aHSATHSIM,
KOHTPOJIbHBIE BONPOCHI JUISA IOATOTOBKK K 3a4eTy, TeMbl pedeparoB, a TaKke
CTOpPOHHHE WH(POPMAIMOHHBIE pPECypChl, PEKOMEHIOBAaHHBIC IPEIOAABATEIICM.
KoHTpoib ocyiiecTBisieTcss B opMe KOHTPOJIBHBIX padOT, YCTHBIX W MAChMEHHBIX
OTYETOB 10 JJAOOpaTOpHBIM paboTaMm, a TaKxke pedepaTos.

IIpumepHas TeMaTuka pedepaTuBHbIX padoT

1. MUKOTOKCHHBI B IPOYKTAX MATAHUSA U UX ONPEIEIICHUE.

2. Onpenenenrie TOpPMOHAIBHBIX IPENapaToB B MPOIYKTaX MUTAHUS.

3. [TumeBbie 7OOABKU U UX OMPEACIICHUE.

4. Hutpatbl, HUTPUTHI B MUIIEBBIX TPOIYKTaX.

5. IonmAuMKIMYeCcKue apoOMaTHYECKUE YTIIEBOIOPOIBI B MTUIIEBBIX IPOAYKTAX U UX
OIIPEICIICHHUE.

6. [lonmmxnopupoBaHHBIE APOMATHYECKUE YIIIEBOAOPOABI B MPOAYKTAX NMUTAHUS U
UX OINpPEIIEIICHUE.

7. MUKpOOHOJIOTUYECKHUI KOHTPOJIb MPOAYKTOB MUTAHMUSL.

8. YrneBoasl B IPOAYKTAX ITUTAHUS U UX OINPEIEIICHNUE.

9. benku B IpOyKTax MATAHUSA U UX ONPEIEIICHHUE.

10. BomopacTBOpUMBIE BUTAMHUHBI B IPOAYKTAX IMUTAHUS U UX ONPENIEIICHHUE.

11. JIunuael B IPpOAYKTAX MUTAHUS U UX ONPEACIICHUE.

12. Onpenenenve PpakiMOHHOTO COCTABA JIMMUIOB MUIIEBBIX MTPOTYKTOB.

13. OnpenenenHne TSAKENBIX METAIUIOB B IPOIYKTAX MATAHUS.

14. Onpenenenre necTUNMAOB B MPOAYKTAX TUTAHHUS.

15. Onpenenenne aMUHOKHUCIOT U AMUHOKHUCJIOTHOTO COCTaBa OEJIKOB MPOAYKTOB
MUTaHUS.

16. InokcHuHBI B IPOAYKTAX MMATAHUS U UX ONPEAEIEHUE

17. I'enernuecku MOIU(ULIIMPOBAHHBIE MPOAYKTHI

18. Onpenenenne aHTUOMOTUKOB B MUIIEBBIX MTPOYKTaX

19. Makpoas1eMeHTBI B UIIEBBIX MPOAYKTAX U UX ONpPEAEICHUE

20. MHKpO3JIEMEHTBI B MUIIEBBIX MPOAYKTAX U UX ONPEIAEICHUE

21. 3akOHOaTENbHBIE OCHOBBI aHAJIN3A MUILEBBIX MPOIYKTOB.

22. Hutpo3oaMuHbl B MPOJYKTax MUTAHUS: 0Opa30BaHUE, BIUSHUE HA OPraHu3M
4eJI0BEKa, OIIPECIICHNUE.

23. TpaHCc-U30MEPBI KUPHBIX KUCIOT B IPOAYKTAX MUTAHUS.

24. J)KupopacTBOpHMMBIE BUTAMUHBI B ITPOAYKTaX MUTAHUS U UX ONIPEACICHUE

25. ButaMMHONIOAO0OHBIE COETUHEHUSI U aHTUBUTAMUHBI.

26. OnpeneneHne cocTaBa KUPHBIX KUCIIOT.

27. ®anbcuduKalys MUIIEBbIX TPOTYKTOB
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KoHKpeTHBI KIacC MUIIEBBIX WIH 3arpsA3HAIOIIMX BEIIECTB, IO KOTOPOMY
BBIMOJIHACTCSL  pedepar, MpeanaraeTcss MpernojaBaTeleM WIM — BblOMpaercs
CTYZACHTOM CaMOCTOSITEINILHO 110 COITIACOBAHUIO C IIPEIIOAABATEIIEM.

IIpumepHbIii IepeYeHb BONPOCOB K 3a4eTy

B oannom cnucke npueedeﬁbl MOJIbKO meopemudecKue e60onpocal. Kpome HUX,
cmydeHmy npedﬂaeaemc;z makoice npakmuKo-OpueHmupoeaHHas cumyayuoHHAA
3&0&%&, AHAN02UYHAA 3a0aHuﬂM, pd306paHHblM Ha Jza60pam0prlx U cemuHapcKux
SAHAMUAX 6 nMeYeHue cemecnipa

1. KauectBO UM 0€30MacHOCTh MPOAYKTOB mHUTaHUsA. [ocymapcTBeHHas
TUTHEHNYECKas perjlaMeHTauusl U perucrpanus. KoHTpoJib kKauecTBa MUIIEBBIX
IIPOYKTOB.

2. MUKOTOKCHHBI B IPOAYKTaX MUTAHHUS, METOIBI OTPE/ICIICHN.

w

Bunel npo6, mpod6ooTdOp 1 MpoOOIOArOTOBKA.

4. ToKCHUYHBIE DJIEMEHTHl B MPOAYKTaX NHUTAHHUA: HCTOUYHUKH 3arpsi3HEHUS,
BO3JICHICTBHE HA OPTraHU3M, METO/IbI OITPENEICHU.

5. Bopna B mpoaykTax NUTaHUs U €€ ONPECIICHHE.

6. besomacHocTh npoaykToB nutaHus. Kimaccudukarms 3arps3HsiommX BEIIECTB,
Bo3zaercTBue Ha opranusm. JC/, ITJIK.

7. benku B TpoAyKTax MHUTAHMS: KIacCU(PUKALMi, 3HaYeHUEe, (QyHKIUU.
OmnpeneneHue coaepkanus Oenka.

8. HutpaTtbl ¥ HUTPUTH B MHIIEBHIX MNPOAYKTaX: BO3JIEHCTBHE HAa OPraHU3M,
METOABl ompeneieHus. [lyTm CHIDKEHHS OTPUIATENBHOTO BO3ICHCTBUS
HUTPATOB M HUTPUTOB Ha OPTaHU3M YEJIOBEKA.

9. OmnpeneneHre aMUHOKUCIIOT M aMUHOKHCIIOTHOTO COCTaBa OEJIKOB.

10.Hutpo3oamMHuHBI B MPOAYKTaX MHUTAHUSA: UCTOYHHUKH, COACPKAHHE B MHILEBHIX

MPOJYKTaX, BO3ACHCTBUE HA OPraHU3M, ONPEEICHHE.

11.YrneBoasl B NpOAYKTaX MUTAHUA: COAEPKAHUE B MPOAYKTAX MUTAHUS,
kjaccudukanus, GyHKIHHA B OPraHU3MeE.

12.T'eneTndeckn  MOAM(PHUIIMPOBAHHBIE  OPTaHU3MBI:  TOJYYCHHE, METOJBI
onpeaeneHuss u oueHku ['MO. JIoCTOMHCTBA M HEIOCTATKA MHUIIEBBIX
npoayktos ¢ I'MO.

13.Onpenenenue yriaeBoA0B B MPOAYKTaX MUTAHUS.

14 .TTumeBsle n100aBKU: KiaccudUKalus, onpeaeneHue 0e30MacHbIX 103, METObI
OTpeEeICHHUS.

15.JIunuapl: copepKaHue B MPOAYKTAX MUTAHUS, KiIacCUPUKauus, PYyHKIUU B
opranu3me. MeToibl U3BJICYEHUS U KOJIMUYECTBEHHOTO OMPENeNICHUs JTUUI0B.
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16.Ilectunuael: knaccudukamus, conepxkanne u IIJIK B mpoaykrax mnurtaHwus,
METO/bI OIIPEEIICHHUS.

17.2KupHbie KHCIOTHI: KiIaccuPUKaIus, GyHKIIMU B opraHu3Me. TpaHc-u30Mepsl
KUPHBIX KUCJIOT.

18.TlonumukiInyeckue apoMaTHUYECKHE YTIIEBOJOPOAbI B MPOAYKTaX MHUTAHUA:
VCTOYHHKH 3arpsi3HEHNUs, BO3/IEHCTBHE HA OPraHN3M, METO/IbI ONIPEIEIICHNUS.

19.0mpenenenne  OOIIETO  KOJMYECTBA JKUPHBIX  KHCIOT. OmpenerneHue
YKUPHOKHUCIIOTHOTO COCTABA JIMITHUJIOB MTPOTYKTOB MUTAHUS.

20./ITnOKCHHBI: BO3MIECWCTBHE Ha OpPraHU3M, COJCp)KaHWE W OIpeaeiieHue B
IPOIYKTaX MUTAHUS.

21.BogopacTBOopuMble BUTAMUHBL: COJIEP)KaHUE B MPOAYKTAX MUTAHUS, PYHKIHH
B OpPraHu3Me, METOJIbI OIIPEIETICHUS.

22 .VICTOYHUKHA TIOCTYIUJICHHS HUTPATOB W HUTPUTOB B OPTraHHU3M YEIOBEKa.
CopnepkaHre HUTPATOB B MPOJAYKTaX NUTaHUS U Bojae. DakTopbl, BIUSIOLINE
Ha YpPOBEHb COJEpKaHHS HHUTPATOB B  MPOAYKTaX PaCTUTEIIBLHOIO
IIPOUCXOK]ICHUS.

23.KupopacTBOprMBbIE BUTAMHUHBI: COICPKAHUE B MPOAYKTaX MUTAHU, QYHKIIUU
B OpPraHu3Me, METO/IbI OIIPEIETICHUS.

24 PtyTh, CBHUHEN, KaAMUN B MPOAYKTaX NMUTAHMS: UCTOYHHUKH, BO3JCHUCTBHE Ha
OpraHu3M YeJIOBEKa, ONPEECICHHE.

25.MuHepanpHble  BEMIECTBA B  MNPOAYKTaX MNUTaHUS. MaKpOIJIEMEHTHI:
coJiep>KaHue B MPOAYKTaX MUTAHMS, PYHKIIMU B OpraHU3ME, ONpEICTICHUE.

26.ITonuxI0pupOBaHHBIE APOMATHUECKUE COCTMHEHUS: BO3ICHCTBIE Ha OPTaHM3M,
MCTOYHUKH, COJEPKAHUE U ONPENIETICHUE B IPOYKTAX MUTAHMS.

27.MuHepanpHble  BEIIeCTBA B  NPOAYKTaX MUTaHUS. MaKpOIJIEMEHTHI:
coJiep>KaHue B IPOJAYKTaX MUTAHUS, (YHKIMU B OpTaHU3ME, OIIPEIeIICHHUE.

28.AdnoTokucHbI: coaepkanue B mponaykrtax murtanus, [1JIK, BozmeiicTBue Ha
OpraHu3M, METO/Ibl ONPEIEICHUS.
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MMPOTOKO.JI COIJIACOBAHMSI YYEBHOM ITPOTPAMMBI YBO

Ha3Banue yueOHoOM HazBanue [Ipennoxenus Pemrenue,
JTVCLUTUINHBL, Kadenpsl 00 U3MEHEHUSIX B MIPUHATOE
C KOTOPOH coJiepKaHuM yueOHo# | kadeapoi,
Tpedyercs MIPOTrpaMMBbl paspaboTaBiieit
COTJIACOBAHUE YUPEKICHUS y4eOHyI0
BBICIIIETO nporpammy (c
oOpa3oBaHus 10 YKa3aHHUEM JaThl
y4eOHOM AUCIUIUIMHE | U
HOMEpaA
IIPOTOKOJIA)
NHcTpyMeHTAlIbHBIE | AHAIUTHYECKON OrcyrcTByIOT YTBepaAUThH
i XM coriacoBaHue 0e3
XxpoMmaTtorpaduyeckue BHCCCHIA
METO/Ibl aHAIU3a MSMCHCHIHI
(mpotokoa Ne 7 ot
17.11.2023)
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JTOIMOJHEHUSA U U3BMEHEHHU S K YYEBHOHN TPOT'PAMME 110
N3YYAEMOM YYEBHOHN JUCHOUILINHE
Ha / y4eOHBIH TO1

No JlonoaHeHHS ¥ U3MEHCHUS OcHoBaHue
/1

VYyebHas nporpamMmma nepecMoTpeHa U 0100peHa Ha 3aceaHuu Kadeapsl
(mpoTokoa Ne oT 202__ 1)

3aBenyromuii kadeapoi, kaHauaAAT
XAMHUYECKUX HAYK, TOLIEHT M.D.3as1

YTBEPXJIAIO

Jlexan xumuyeckoro (haxkyabTera, JOKTOp
XUMHUYECKUX HayK, nmpodeccop A.B.3ypaes

19



