





1 Henu u 3apa4um yueOHOH JUCHUNIHHBI

[enpro AMCUMIUTAHBI SBJISIETCST POPMUPOBAHUE TEOPETHUECKUX M MPAKTHUYECKUX OCHOB, HEOO-
XOIUMBIX U TOHUMAaHUSI OCHOBHBIX XUMHUYECKHX MPOLECCOB, MPOTEKAIOIINUX B MPOLIECCE TPOU3BOA-
CTBa MUIIEBON MPOIYKLIUH.

B 3apaun naHHOTO Kypca BXOJUT:

— TMO3HAKOMUTH CTYACHTOB C (PU3UKO-XMMUYECKUMH W OHMOXUMHUYECKHMH MPEBPAIIEHUSIMU
OeJIKOB, JIMMUOB, YIIIEBOIOB MPU MPOU3BOACTBE M XPAHEHUH MPOAYKTOB,;

— chOopMUPOBATh 3HAHUSI 00 AKTUBHOCTH BOIBI U CTAOMIBHOCTH MUIIEBBIX MPOAYKTOB, a TAKXKE
0 PU3UKO-XMMHYECKUX U KOJUIOUIHBIX SIBJICHUSX, JISKAIINX B OCHOBE TEXHOJIOTHI MUIIEBBIX TIPOAYK-
TOB;

— c(OpMUPOBATh HABBIKUA MPAKTUYECKOTO HCIOJB30BAHUS TMOJYUYEHHBIX 3HAHUN B YCJIOBUSIX
OpPTaHM3AIMH U OCYIIECTBIICHUS pa0OThI HA MPEIPUSITHSIX.

2 TpeGoBaHus K pe3yJibTaTaM OCBOEHHS JMCLUNIHHBI

[Iporiecc u3yueHus: MUCIUIUTHHBI HAMpaBjieH Ha (opMHUPOBaHKE MPOPECCHOHANBLHON KOMITETEH-
LUHU:

— CMOCOOEH M3y4aTh, aHATH3UPOBATH, UCIIOJB30BATh OHOJOrHYecKie OOBEKThI U MPOLECCH, OC-
HOBBIBAsICh HAa 3aKOHAX M 3aKOHOMEPHOCTSX MaTeMaTHUECKUX, PU3HMUECKUX, XUMHUYECKUX U OHOJIOTU-
YeCKUX HaykK U ux B3aumocssizsax (OIIK-1).

[lnanupyemble  pe3yjbTaTbl OCBOEHHS MPAKTHKH, COOTHECEHHBIE C
pesyJbTaTaMu OCBOEHHsI 00Pa30BaTEIbHOI POrPaMMBbI, IPEICTABIIEHBI B TAOIHUIIE.

MJIAHUPYEMBIMU

Tabmuua — [lnanupyembie pe3ynbTaThl OOyUEHUs MO JUCIUIUINHE, COOTHECEHHBIE C YCTAHOBJICHHBIMU

B IporpaMme OakajaBpuaTa HHAUKATOPAMH JOCTHIKEHUS! KOMITETEHLNH

Ko u nHanmenoBanme .
Kona Inanupyemsrii pesyastar 00y- | Kox mokasza-
KoMIIe- HaumenoBanne HHAHKATOPA J0CTH- wenmst Test 0CBOE-
KOMIIETEHIINT JKEHUsI
TEHIH 1O TUCIHUTL/IHHE HHSI
3uarn:
Sname.
- oncHKy mmmeBod (Omo- | 3(OHK-1)1
JOTHYECKOH, SHEPIETHYCCKOH
LCHHOCTH) MPOIYKTOB MHTAHHAL:
CrnocoOcH m3y- UA-1omk.q: 3HACT OC- | — obmme 3akoHOMepHOcTH | 3(OIK-1)2
YaTh, AHATH3HPO- | HOBHBIC 3AKOHBI H 3d- | XHMHYCCKUX, OHOXHMHYECKHX H
BaTb, HCTIOJB30- KOHOMEPHOCTH MaTe- | MHKPOOHMOJIOTHYECKHX  MpoOIecC-
BaTh MAaTHYCCKHX, (PH3HYC- | COB, MPOHCXOIALIMX IPH XPaHC-
OHMoIOTHICCKHE CKHX, XHMUYCCKHX | HHH CBHIPbS,
OOBCKTHI H IPO- | OHMOJIOTHUCCKUX HAYK H | — npeBpameHue u B3aumo- | 3(OIIK-1)3
LIECCHI, OCHOBBI- HX B3aHMOCBS3H. JCHCTBHEC OCHOBHBIX KOMIIOHCH-
OIK-1 BAJICh HA 3aKOHAX UA-20mm.1: YMeeT TOB ChIpbS B MPOLECCE TEXHOJO-
u pemars npodeccro- THUYCCKOW 00PabOTKH IPH IPOU3-
3aKOHOMEPHOCTSIX HAJIBHBIC 3aJIAYH C BOZCTBC TIPOAYKTOB IMATAHHUS,
MAaTEMaTHYECKUX, | NPUMEHCHHEM OCHOB- | — uctounuku 3arpssHeHus | 3(OIIK-1)4
(PM3HYCCKHX, XH- | HBIX 3aKOHOB MATEMA- | CHIPHS H MHIICBBIX MPOIYKTOB;
MHYECKHX U THYCCKUX, (pu3mHe- - Teopun mutaHus (cO6a- | 3(OMK-1)35
OHOJIOTHYCSCKUX CKHX, XHMHYCCKAX H | JIAHCHPOBAHHOTO, PALIHOHATBHOTO
HAYK H HX B3aH- OHOJIOTHYECKUX HAYK. | ¥ aJCKBATHOTO;
MOCBSI3IX - mumeBble  g00aBku, oc- | 3(OIK-1)6
HOBHBIC MX KIIACCHI, XHMHYCCKYIO
TPUPOAY U MPHMCHEHHC,
- OCHOBHBIC npuniuns! | 3(OIK-1)7
CO3JAHUSI 3JO0POBBIX IIPOTYKTOB
MUTAHMSL




Kox
KOMIIe-
TCHIINHA

HanmmenoBanne
KOMIIETeHIInA

Ko u nHanmenoBanme
HHIAKATOPA T0CTH-
JKEHI ST

InanupyemsbIii pezyanbTar 00y-
qcHus
o TMCHHUIIJINHE

Koa moka3sa-
TEJIfA 0CBOE-
HHUsA

Ymers:

— moaOWpaTh ONTHMAJHHBIC H
3()()CKTHBHBIC KOMITO3UIIHMH TIPH
pa3paboTKE HOBBIX MPOAYKTOB;

— ofecmeynBaTh  COXPAHHOCTH
OHOJIOTHYICCKH IICHHBIX KOMIIO-
HCHTOB CBHIPbS IPH MPOH3BOACTBE
MPOIYKTOB ITUTAHUSA,

—  PEryImpoBaTh OCHOBHBIC
(yHKIIMOHANBHBIE CBOMCTBA O€i-
KOB, JTUITHJIOB, YIJICBOOB;

— TOPOBOJHTb AHANH3 H3MCHC-
HHI  CTPYKTYPHO-MEXAHHYECKHX
CBOWCTB MHILEBBIX MAcC B XOJAC
TEXHOJIOTHYCCKOH 00paboTKH |
pa3padaTeIBATh PCKOMCHIALNH TI0
HX PETYIHPOBAHHUIO,

— IPUMEHATH IOCTIDKCHUA HO-
BBIX TEXHOJIOTHIL.

Baagers:

- METOAAMH HCCJICTOBAHUH
XAMHYECKOTO COCTaBa CBIPbS H
TIPOIYKTOB, OTIPECIICHU S
()YHKIIHOHATHHBIX CBONCTB
MAKPOHYTPHEHTOB H HX
MPEBPALICHIH B npoLecce
00padOTKH U XPAHCHHUS,

- NPAKTHICCKUMHA HABBIKAMH
BBIMTOTHEHUS TabOPaTOPHBIX
HCCIICIOBAHUM CBIPbA U TOTOBOH
POy KIHH;

- METOJAMH HCCJICIOBAHUM Ha
COBPEMEHHOM puOOpHOH
TCXHHUKC.

Y(OIK-1)1

Y(OTIK-1)2

Y(OIIK-1)3

Y(OIK-1)4

Y(OIIK-1)5

B(OIIK-1)1

B(OIIK-1)2

B(OIIK-1)3

3 MecTo AMCUMIJIMHBI B CTPYKTYpe 00pa30BaTeIbHON NMPOrpaMMbl

VYuebHaa pucnurnaa «[lummesas XuMusy SIBJISETCS OUCLIUILUITHHON 00A3aTENbHOM 4YacTH B
CTPYKType 00pa3oBaTeIbHON MPOTrPaMMBI.

[Ipn n3yueHnn aucuuIuIMHbL «lIUmeBas XUMUs» HCIONB3YIOT 3HAHUS 110 TAKUM AUCLUTUIMHAM,
KakK:

Ocnoewr 00wedl u Heop2anUyecKol XumMul — XUMHYECKUE CHCTEMbl, XUMHUYECKas! TEPMOIUHAMH-
Ka ¥ KHHETHKA, PEaKLIMOHHAs CIOCOOHOCTD BEINECTB, XUMHUYECKast HASHTU(UKALIUS.

Mamemamuka — norapudpmudeckoe, nuddepeHIHaIbHOE U HHTErPaIbHOE HCUUCICHUE.

@uszuxa — pU3NIECKUE CBONCTBA BEUIECTB, ONTHKA, HJIEKTPHUECTBO.

Ananumuyveckas xumus u QU3UKO-XUMUYECKUE MeMOObl AHANU3A — KAYeCTBEHHBIM M KOJIUYe-
CTBEHHBIH aHAJIN3 BEIIECTB, (PU3MKO-XUMHUYECKUH aHAIN3 BELIECTB.

Opeanuyeckasn xumus — yTIEBOJOPOIBI, KHCIOPOACOAEPKAIINE COSNUHEHHs, COSIUHEHHsS CO
CMELIaHHBIMU (QYHKIHUSMH, ONOJIOTHUECKH aKTHBHBIE BEIIECTBA.

buoxumus — oOMeHHbIe IpoIiecChl, (EePMEHTATUBHBIN KaTallu3.

3HaHUS, YMEHUS U HAaBbIKH, NPUOOpPETEHHbIE OOYYAIOIUMHUCS TNPU OCBOCHHUHU AHMCLHUIUINHBI
«[Iumesass xuMus», OyAyT HCIIONB30BaHbl MPH U3y4eHHHU AUCLUIUINH: «[Iuinesass OHOTEXHOIOTHSY,
«MeToabl NCCIIEAOBAHUS CBOMCTB ChIPBSI M MPOAYKTOB MUTAHUSY, & TAKXKEe HEOOXOIUMBI IS TIPOXOXK-
IEeHUs] TEXHOJIOTUYECKOH U MPEIAUIIIIOMHON MPAaKTHKH, ISl TIOATOTOBKU BBIMYCKHON KBaJNH(UKAIU-

4



OHHOM paloOTBHL

4. CopepxaHue THCUHILTHHbBI

4.1 Temamuueckuil 1A OUCUUNTUHbL

HaumeHnoBaHue pa3aenaos U TEM

Bcero uacos

AyIUTOPHBIC 3aHATHA

Konrakrras pabora
IO BUAM YUCOHBIX

3aHATHH

Jlekiun

TMPAKTHICCKIC

SAHATHA

JlaGoparopubic
paboThI

CamocTrodrenbHas
pabora

®opMBI TEKYLIETO
KOHTPOJI

HTOroBslii KOHTPOJIb

SHAHWH ITO JUCITUIUTHHC

Pazgen 1. OcHOBBI palHOHAJBLHOIO
NMUTAHUS.

20

10

10

Kon-
TPOJbHAS
paborta

Tema. 1. Teopun u KOHLENIUU MUTA-
HUs

11

Ompoc,
BBINOJTHE-
HHE H 3a-
muTa Ja-
ooparop-
HO pado-

ThbI

Tema 2. ®uznonorus nuTaHus

Ompoc,
BBINOJTHE-
HHE H 3a-
muTa Ja-
ooparop-
HO pado-

ThI

Paszgen 2. [Inma 4yesroBeka. AJIMMeH-
TapHbIe BelecTBa

48

30

10

20

18

Kon-
TPOJbHAS
pabota

Tema 3. benku

14

Ompoc,
BBINOJTHE -
HHE H 3a-
muTa Ja-
ooparop-
HOM pado-

ThI

Tema 4. YrneBoanl

16

10

Ompoc,
BBINOJTHE-
HHE H 3a-
muTa Ja-
ooparop-
HOM pado-

ThI

Tema 5. JIunuasl

18

12

Ompoc,
BBINOJTHE-
HHE H 3a-
muTa Ja-
Ooparop-
HOM pado-

ThI

Paspen 3. Bona, MUKPOHYTPHEHTBI B
NPOAOBOJBLCTBEHHOM CbIpbe, TMOJY-

44

26

20

18

Kon-
TPOJBbHAS
pabota




(padbpukaTax 1 NHIEBbIX NPOAYKTAX
Tema 6. CBoOonHas M CBA3aHHAS BOAA Ompoc,
B IPOJOBOJILCTBEHHOM ChIPbE M MHIIE- BBINOJIHE-
HHC H 3a-
BBIX MPOAYKTAax muTa jaa-
Ooparop-
HOH pado-
16 10 2 8 6 TBI
Tema 7. ButamuHsl B cbipbe, monygad- Ompoc,
pHKaTax M MHILIEBbIX MPOAYKTAX BBINOJIHE-
HHC H 3a-
IuTa J1a-
ooparop-
HOH pado-
12 6 2 4 6 TBI
Tema 8. MuHepanbHbIE BEIIECTBA. Ompoc,
Makpo- ¥ MHKPO3JIEMEHTbl B ChIPbE, ‘;‘;I“;OPJII?:'
nojypabpukaTax M MUIIEBBIX MPOIYK- —
Tax dopatop-
HOH pado-
16 10 2 8 6 TBI
Paznen 4. HeaiumeHTapHbIE Belle- Kom-
CTBA M AHTHAJIMMEHTAPHbBIE Belle- TPOJIbHA
paborta
CTBa 24 12 8 4 12
Tema 9. XapakTepucTuka NHILEBBIX Ompoc
no0aBoK, UX KJacCH(PUKALUSA U TOKCHU-
KOJIOTHYECKasl OLIEHKA 12 6 6 - 6
Tema 10 XapaxkTepucTHKa aHTHAIHU- Ompoc,
MEHTAPHBIX BEINECTB BBbITOJTHE-
HHC H 3a-
IyTa J1a-
ooparop-
HOH pado-
12 6 2 4 6 TBI
Pazaen 5 IlpupoaHbie W aHTpOMNO- Kom-
reHHble KOHTAMHHAHTBI TpombHas
8 2 2 — 6 pabota
Tema 11. Tokcudyeckue 3J€MEHTHI, pa- Ompoc
IMOAKTUBHbIE 3arpsi3HEHUS, MOJTHULIUK-
JUYEeCKHUe apoMaTHYeCKHe THIpOKap-
OOHBI, TMOKCHHBI, MUKOTOKCHHBI 8 2 2 - 6
3aueT C OLEHKON
Beero | 144 80 32 48 64

4.2 Coodepircanue oucyuniunsl

Pa3znen 1. OcHOBBI PALHMOHAJILHOTO MUTAHUS,
Tema. 1. Teopun u KOHUENUH NUTAHUS.

Jlexyus

HI/IH_[eBaﬂ, SHEPreTUICCKaa U OuosIoruueckast LHEHHOCTb MPOAYKTOB.

1

2. Teopus cbanancuposanHoro nmutanus A.A. TlokpoBckoro.

3. IlpuHUMNBI paUXOHAIBHOTO MUTAHUS.

4. IInmesoi palioH COBPEMEHHOIO YEJIOBEKA.

5. Konuenuwus 310poBOro nutaHus. Pexxum nmuranus.

Ocnoenvie nousimus memvl. THILIEBass HEHHOCTb, SHEPTETHUECKAs EHHOCThb, OMOJOrHYeCKast
LIEHHOCTb, KaJIOPUHHOCTh, KO3(PPHULMEHT yCBOSIEMOCTH, HE3aMEHHMbIE AMHHOKHCIIOTBI, aMHUHOKHC-



JIOTHBIA CKOp, UACANBHBIA OeOK, k03hduuueHT 3QPEKTUBHOCTH METAOOIN3ALMHI KUPHBIX KUCIOT, OCHOB-
HOM O6MCH, pacxoa SHCPIrun Ha NPOLCCChl YTUIIU3aluU IMAMIH, pacXod SHCPIruu Ha MBIMICYHYIO ACATC/IbHOCTD,
CYTO‘{HbIﬁ palvoOH mUuTaHu:A, 3aKOH C6a.]'IaHCI/IpOBaHHOI‘O OUuTaHusg, aACKBATHOC ITHTAHUC, TTTUKCMHAYCCKUN HH-
JEKC.

Bonpocwet ons camokoumpois:

1. JlaiiTe XapakTEpPUCTUKY PALlUOHATIBHOMY MUTAHHUIO.

2. OxapaxTepu3yiTe NPUHLUIIBI PALlMOHAIBHOIO TUTAHMUSI.

3. JlafiTe XapakTepuCTHKY (PU3NOIOTHIECKUM HOPMaM ITHTAHUS.

4. OxapaxkTepu3yiTe BENTUYUHBbI (HOPMBI) MOTPEOSIEHUS] MUIIEBBIX M OHOJIOTMYECKH aKTHUBHBIX
BELIECTB.

5. Yro Takoe aneKBaTHBIA YPOBEHb MOTPEOIeHHs?

6. Uto Takoe BepXHHI AOMYCTHUMBIH yPOBEHb OTpeOIeHNs?

7. JaiiTe XapaKTepUCTHKY TEOPUH COATAHCHPOBAHHOTO MUTAHUSI.

8. JlaliTe XapaKTepUCTUKY TEOPUH aI€KBATHOIO MUTAHU.

9. VKaXuTe pa3iInyusi MeXIy TEOPHsIMH cOaTaHCHPOBAHHOTO U a[IeKBATHOT'O IIUTAHHMS?

10. Kro siBsieTcst OCHOBOIIOIOXKHUKOM TEOPUH COaTAaHCUPOBAHHOTO ITUTAHUS?

11. Kro siBNsIeTCS OCHOBOMOJIOKHUKOM TEOPUH a[I€KBATHOT'O ITUTAHUSI?

12. B 4eM 3akr04aeTcsi KPUTULM3M TEOPUH COATAaHCUPOBAHHOTO MUTAHUSA?

Jlabopamopnas paboma. Pacuer numeBoi HEHHOCTH MPOAYKTOB MUTAHUS.

B xozne BeimonHeHHs 1abOpaTOpHON pabOTHI MPOBOAUTCS ONpPENeeHNe XUMHUYECKOrO COCTaBa
NPOAYKTa MO TabJMIaM XUMHYECKOTO COCTaBa, ONpeNesieHue ONONIOTHUECKOH LIEHHOCTH OENKOB, CO-
JEepKaLUXCsT B MPOAYKTE MyTeM pacuéra aMUHOKUCIOTHOIO CKOpa. BrimonHsercsa pacdyer sHEpreTu-
YeCKOH [IEHHOCTH MPOAYKTa, OQOPMIISIETCS] OTHUET.

Jlumepamypa: [1], [2], [5]

Tema 2. ®u3n0/10rusi NUTAHMS.

Jlexyus

1. BBeaeHue B XMMHIO MULIEBBIX TPOAYKTOB.

2. Ilpobnema kadecTBa MUIIEBBIX MPOIYKTOB.

3. KauecTBo 1 6€30MacHOCTH CBHIPBSI.

Jlexyus

1. ®uznonorusi MUTaHUS.

2. Puznonornyeckue acrneKkTbl XMMUU MUIIEBbIX BEIECTB.

3. TlumesapurensHas cucrema. CTpoeHue u (yHKIMU OPTaHOB MMTUINEBAPEHUS.

4. buoxumus NUILEBAPEHMUSI.

Ocnoeénvie nousmusi memvl: TUIIEBAPEHUE, MHUILEBAPUTENbHAS CUCTEMa, (DYHKIIMH OpPraHOB
MUIIEBAPEHUs], MUIIEBAPUTEIbHBIE (PEPMEHTHI, HYyTPUEHTDI, AJTMMEHTAPHBIE BEIIECTBA, HEATUMEHTap-
HbIe BEIIECTBA, BHYTPHUKJIETOYHOE, BHEKJIETOUHOe U MeMOpaHHOe MuINeBapeHue, rekcozoaudocdar-
HO€ U TeKCO30MOHO(pOChaTHOE OKUCITICHHUE.

Bonpocwsr ons camoxonmpons:

1. B d4em coctouT npobiiema Ka4ecTBa MUIIEBBIX TPOTYKTOB?

2. Ha3oBuTe NOKYMEHTHI, PErJIaMEHTHPYIOIHE Ka4eCTBO U O€30MacCHOCTh MUILEBBIX MPOAYK-
TOB.

Hasosure opranbl NUILEBAPUTEIBHON CUCTEMBI.

Onumure npoLecchl, IPOUCXOASIINE B POTOBOMH MOJOCTH NIPU MEPEKEBbIBAHNH MUILH.
Kaxue (yHKIIMH BBIMONHSAET KTy 0K ?

Posnb consAHOM KUCOTBL, COACPIKALIEHCS B XKEIyKe B IPOLECCe NepeBapUBAHUS MUILH.
Onwumure cTpoeHne 1 (PyHKIMH TOHKOTO M TOJICTOTO KUIIEYHUKA.

Ponp nogxenyouHoi skeses3sl pyU fepeBapuBaHUM MULITH.

9. OxapakrepusyiiTe poJsb Ne4eHH NpHU MepeBapuBaHUH MMHUILIH.

10. I[Tepeuncnute GepMEHTHI, YIACTBYIOIINE B IEPEBAPUBAHIH MTUIIH.

Jlumepamypa: [1], [2], [3]

Pazgen 2. [Inma yenoseka. AJIMMEeHTAPHbIE BellleCTBa

e A



Tema 3. beaxku
Jlexyus
1. Xapakrepuctuka u Gpr3HoNIOrHuecKoe 3HaUeHNe OSTKOB B IMTUTAHHUH.
2. Hopwma Oenka B MUTaHWH.
3. KaranuzaTopsl nuieBapuTEIbHBIX IPOLIECCOB.
Jlexyus
1. Ipespamenue 0eIKOB B TEXHOJIOTHYECKOM Mpouecce. JleHaTypariusi, J1ecTpyKIus, B3auMo-
IEeWCTBUE C APYTUMH KOMIIOHEHTAMH TTHIIH.
Ocnoenvie nonsimus memul: ruaparanns OJIKOB, AeHATypauus OEIKOB, IECTPYKLHUs OENKOB,
NEeNTHU3aLuUs, METAaHOUTNHOOOpa30BaHue.
Bonpocwt ons camoxonmpois:
1. KakoBbl OCHOBHBIE OHoJornueckue GyHKIpn OenKoB?
2. KakoBbl HOpMBI IOTpeOsieHus1 Oenka ¢ MHIIEeH U 4TO BIMSIET HAa yBEJMYEHHE TOTPEOHOCTH B
HeM?
UTo 03HAYAIOT MOHATHS «3aMEHUMBIE» U «HE3aMEHUMbIE» AMHHOKHCIIOTHI?
Yt0 TakOo€ aMUHOKHUCIIOTHBIN CKOP?
KaxoBbl ocobeHHOCTH OEITKOB Msica 1 MOJIOKA?
[Tepeuncnure ocCHOBHBIE (PYHKLIMOHATIBHBIE CBOMCTBA OEIIKOB.
KaxoBbsl 0cOOEHHOCTH TpeBpaleHns Oeslka B TEXHOJIOTHIECKOM ITOTOKE?
. B 4eM cyTb peakiun MeaaHOnInHOOOpa3oBaHus?
ﬂa6opamopﬂaﬂ paboma. MeToabl KOJTUYECTBEHHOT0 ONpeae/ieHHs 0eIKoOB
B xome naGopatopHOl pabOThl MPOBOAMTCS KOJOPUMETPUYECKOE OIpeneseHus] OSNKOB U
ornpeneneHue MaccoBoit nonu Oenka meronoMm Kenbnansa. Odopmisiercs otder.
Jlumepamypa: [1], [2], [4]

e A

Tema 4. Yruesoabl

Jlexyus

1. Xapakrepuctuka v PU3NOJOTUIECKOE 3HAUYSCHUE YIIICBOIOB.
2. T'unponus U KapaMenu3alus caxapos.

3. Hopwel yrnesoaos B IUTaHUU.

Ocnoenvie nousimus memsl. MOHOCAXapPHIbIL, OJUTOCAXapUABI, MONUCAXAPUIbI, TITIOTAMHUHOBAS
KHCJIOTA, TUTIOKCAHTHH, peakuust Maliepa, OpokeHue, KapaMemn3alms, KapaMenaH, KapameleH, Kapa-
MEJIUH, KpaxmMaJl, TeKTUHOBbIE BELECTBa.

Bonpocwr ons camokoumpons:

1. Uemy paBHa 3HEpreTHUECKasl LEHHOCTh yraeBonos? Hasoeure cyTouHyio motpedHOCTH Opra-
HU3Ma 4€JIOBEKA B YIUIEBOAAX.

2. Yro nexxut B OCHOBE Kiaccupukauuii yrieonos? Kakue knaccudpukanum yrieBogoB BaM U3-
BecTHBI? Ha kakue rpynmnsl genstcs yriesozsl no npoucxoxaeHuto? Ilpusenere npumepsl. Ha xakue
IPYMNIbI AESATCS YIyIeBoAbl o cTpoeHuto? Ilpusenere npumepsl.

3. Ha xakue rpymnmsl AejsTCs yIIeBOJbI IO YCBOEHUIO B opraHusMe yenoseka? [Ipusenere npu-
MepBbI.

4. IlosicHuTe, 4TO Takoe peakuus kapamenuszauuu. Kakoe 3HaueHue B MPOU3BOJACTBE MPOAYKTOB
OHa uMeeT?

5. PacckaxkuTe O Inpoliecce kapaMenu3aluuid HU3KOKOHLEHTPHPOBAHHBIX PAacTBOPOB YIJIEBOJOB.
Kakue mpomyxTel ipu 3T0M 00pas3yroTcs?

6. PacckaxxuTe 0 mpolecce KapaMmeau3alui BbICOKOKOHLIEHTPUPOBAHHBIX PACTBOPOB YTIJI€BOOB.
Kakue mpomyxTel ipu 3T0M 00pasyroTcs?

7. Tlosicaute, uTO Takoe peakuus Maiispa. Kakoe 3HaueHHe B MPOU3BOACTBE MPOAYKTOB OHA
umeer?

8. Pacckaxxure o mpouecce (pepMEHTaTUBHOTO THApoiIM3a Kpaxmana. [lepeuncnure mpomexy-
TOYHBIE MPOAYKTHI THIPOJIN3a Kpaxmaa.

9. Kak Ha3bIBaroTCst (PEpMEHTBI, YCKOPSIFOIIHME THAPONH3: a) Kpaxmaja;, 0) HeUT0I03bl; B) MeKTH-



HOBBIX BEIECTB; T') IIUKOTeHa?

10. Yem oTnuuaeTcst rIIMKOTeH OT Kpaxmaia?

11. Kak Ha3bIBaeTCs npoliiecc rusiponunsa caxaposbl? HasoBure npoayKkThl

12. YcnoBust o0pa3oBaHus KapameliaHa, KapaMmelieHa, KapaMesIiHa.

Jlabopamopnas paboma. OnpeneneHue o6mero caxapa B NpoAyKTaX KOHIHUTEPCKOro Mpo-
H3BOACTBA.

B xopne BeImonHEHUS 1a00paTOpHOI PabOTHI MPOBOAMTCS ONpeAeIeHne 00IIero caxapa KoJIopu-
METPHUUECKUM MeTOOM. [ OTOBSITCA IpaayHpOBOYHBIE PACTBOPBL, CTPOUTCS KaJUOPOBOUYHBIN rpaduk,
OTpeAessaeTcsl ONTHYECKasl MIIOTHOCTD BBITSKKH, MOJYUYEHHOM M3 MPOIYKTA, BBIUUCISIETCS COAEpIKa-
HHUE caxapa, IeJaeTcsi BIBOX, OQOPMIISIETCS OTYET.

Jlabopamopnas paboma. OueHKa Ka4ecTBa TOBAPHOI0 KpaxmaJjia

B xone nabGoparopHoil paboThl onpeaemsieTcsl BIAKHOCTb, 30JIbHOCTb, KUCIOTHOCTh Kpaxmala,
TIPOBOAKMTCS TIOACUET KPAIIMH B Kpaxmale Ha 1 M’ ero mosepxHocTH. OGOpPMISETCs OTYET U Ha OCHO-
BAHUU MOJYYEHHBIX PE3yJbTATOB OINPeNesAeTCs] COPTHOCTb TOBAPHOTO Kpaxmana.

Jlumepamypa: [1], [2], [3]

Tema S. JIunuabl

Jlexyus

1. Xapakrepuctrka 1 (U3HOJOTHIECKOE 3HAUCHUE JIUTTHIOB.

2. HopMbl :kMpPOB B MUTAHUH.

3. Ponb xonecrepuHa 1 MOTPEOHOCTh B HEM OpPTaHU3MA.

Jlexyus

1. IlpeBpateHust TUMUAOB MUIIEBOTO CHIPBS B MPOLIECCE TEXHOJIOTHIecKoi obpadorku. I'mapo-
M3, iepesTepupuKaLst, THAPOTreHU3ALHS, TPOTOPKAHHUE.

2. BrnusHue pexxuMa XpaHeHHs! Ha KaueCTBO JKUPOCOAEP KALNX TPOAYKTOB.

Ocnoenvie nonsimus memsl: aUWITIALEPUHBI, OJIEMHOBAsT KUCJIOTA, IMHOJEBS KHCIIOTA, JIMHOJIE-
HOBasl KUCJIOTBI, apaXUI0HOBAsI KUCJIOThI, XOJIECTEPUH, ABTOOKHUCIIEHHE, IPOTOPKaHNe, OCaIuBaHHe,
KHUCJIOTHOE YHUCJIO, MEPEKUCHOE YUCIIO, YUCIIO OMBUIEHUS, THAPOTeHN3aLUs.

Bonpocwr ons camoxonmpons:

1. HazoBure pyHKUMH JIUTTHIOB B OPTaHU3ME.

2. KakoBa ponb apaxuOHOBON KUCIOTHI B Opranu3Me denoseka? Kakas skupHasi KUCIOTa Cly-
JKUT MPEALIECTBEHHUKOM apaxuJ0HOBOMN KHUCJIOThI B Opranusme?

3. KaxoBa nonoxurenpHas 1 OTpULIATENbHAS POJIb XOJIECTEPUHA B OpraHU3Me ueioBeKa?’

4. Kaxkosa poinb jeuntuna (pocharuamixonuta) B mutaHuu? M3 4ero monydaroT JeMUTUH U
kedanmnn? [Ipu npou3BOACTBE KAKUX MPOAYKTOB HCIIONB3VIOT JELUTHH U Ke(aanH?

5. KakoBbl HOpMBI TOTPEOICHNUS PACTUTENBHBIX MACel 1 JKHBOTHBIX JKUPOB?

6. Ha3oBuTe OCHOBHBIE OIMTACHOCTH HEOCTATKA U U30BITKA MOTPEOIEHHS KUPOB?

7. B dem 3akiouaeTcs OCHOBHASI PeakLus, MPOTEKAOIIAast MPU THAPOTCHU3ALNN KUPOB?

8. B yem 3axirodaercs mporece nepesTepuuKauy airininepuHos? [ e ncnonb3yroT nepe-
3TepUPULIIPOBAHHBIE KUPHI?

9. Kakue OCHOBHBIE XHMUYECKHE U OMOXUMHIUYECKUE MTPEBPAILEHHs IPOUCXOMAT B IPOLIECCE T1e-
pepaboTKH U XpaHEHUS KUPOB?

10. B uem 3axirouaercst mpoLecc aBTOOKUCHIeHUs *kUpoB? Ha3zoBuTe OCHOBHbBIE IPOYKTHI
OKHCJIEHUS KUPOB.

11. B uem 3akmr0o4aeTcsi OKUCIUTENbHAS TTOpYa YKUPOB?

12. Yewm o0yCNOBJIEHO MPOTOPKAHKE KUPOB?

13. B uem nposiBiisieTcs OcajluBaHUeE )KMPOB U KaKoBa ero npuunHa?

Jlabopamopnas paboma. OnpenesieHHe MacCOBOI X0JIH *KHPAa B XJ1e000YJIOUHBIX H3eJTHAX
pedpaKkToOMeTPpHYECKHM METOAOM.

B xopne BbImonHeHus 1abopaTopHOH paboThl MPOBOAUTCS SKCTPAKIHSA JKUPA U3 aHATU3HPYEMOTO
U37IeNUs, OTpeeNIeHHe ero MOKa3aTess MPEeJOMIICHHUS B pacueT coaep:kanus kupa. Odopmisercs ot-
4er.



Jlabopamopnas paboma. UccienoBanue (PU3HKO-XUMHUIECKUX XAPAKTEPHCTHK KHPOB

B xone BeImonHEHUs TabopaTopHOl padoThl MPOBOAUTCS OMPEAEICHNE KUCIOTHOTO YUCHTA JKU-
pa, 4uciaa OMbUICHUs, 3(QUPHOTO 4YHCsia, HOMHOTO 4YHCIA, MEPEKUCHOro 4ucia. Jlemaercs BBIBOA U
oopmitsiercst OTUeT.

Jlumepamypa: [1], [3], [4]

Pa3nen 3. Bona, MUKPOHYTPHEHTBI B IPOJ0BOJILCTBEHHOM Chbipbe, Moaydadpukarax u
NMUIIEeBBIX MPOAYKTAX

Tema 6. CBoGoaHAs1 M CBSI3AHHASI BOAA B NMPOI0BOJbCTBEHHOM ChIPbe H NMUIIEBbIX NPOAYK-
Tax

Jlexyus

1. Bona xak 00si3aTeNbHBIN 3JIEMEHT TUTAHUS.

2. CyrtouHasi noTpeOHOCTh OpTaHNU3Ma B BOJIE, CIIOCOOBI €€ BOCIIOIHEHUSI.

3. CeobonHas u cBs3aHHas Boga. PopMbl CBsI3U BOJBI. AKTHBHOCTD BOJIBL.

Ocnoenvie nonsimus memsl: KOJUIOUIHbIE U UCTUHHBIE PACTBOPHI, AUCTIEPCUOHHAS Cpenia, TnC-
nepcHas ¢dasza, cCBOOOAHAS BOAA, CBSI3aHHAS BOJIA, AKTUBHOCTb.

Bonpocwr ons camokoumpois:

1. ®dyHKUMHN BOABI B OPraHU3ME.

2. Ilepeuncanure NPOIYKTHI, KOTOPbIE C BOAOH 00pa3yoT: a) HICTUHHBIE PACTBOPSHL, 0) KOJUIOHU-
HBIE PACTBOPBI, B) IMYJIbCHH.

3. UTo mOHUMAIOT MOJ CBOOOIHON BOIOMH7

4. Kakas Bona sIBJIsieTCsl CBSI3aHHOM?

5. Oxapakrepusyiite (OPMBI CBS3H BOJIBI.

6. Uro siBisieTcss Mepoi IPOYHOCTH CBSI3U BJIArU B MUINEBBIX MPOAYKTax?

Jlabopamopnas paboma OnpeneieHne OPraHoJienTHYECKHX MOKA3aTeNIelH BOAbI

B xozne BeimonHeHus 1abopaTopHON pabOoThI MPOBOAUTCS aHAN3 BKYCa BOJIBI, 3a11axa BOJBI,
L[BETHOCTH BOJIbI U MyTHOCTH BOABL. Jlenmaercss BbIBOA U OQOPMIISIETCS OTUET.

Jlabopamopnas paboma. OnpeneneHne MaccOBOH 10U BJIATH B XJ1€000yI0YHBIX H31eJTHAX

B xone BeImonHeHus 1abopaTopHON padOThI MPOBOAUTCS MOATOTOBKA MPOOLI, BBICYIINBAHUE
npoObl ITpH 3aJaHHOH TeMIIepaType, B3BEIINBAHNE HABECKH MPOOBI 10 U MOCIIE BBICYLITHBAHUS, BbI-
MOJIHSIETCS] PACUeT MaCCOBOM JIOJIU BJIar, OpopMIIsieTCst OTUET.

Jlumepamypa: [1], [2], [5]

Tema 7. ButaMuHbI B Chipbe, M01y(adpuKaTax U NUIIEBbIX NPOAYKTAX
Jlexyus
1. XapakTepucTuka u (U3HOIOrMUECKOe 3HAUCHUE BUTAMUHOB.
2. H3meneHue coneprxaHusi BATAMUHOB MTPU MPOU3BOJACTBE MUILEBBIX NIPOAYKTOB U IIPU UX Xpa-
HEHUU.
3. IlyTu noBellIEHUs COAEPIKAHUSA BUTAMUHOB B MIPOAYKTAX MUTAHUS.
Ocnoenvie nonsimus memvl.: aBUTAMUHO3, TUTIEPBUTAMHHO3, THTIOBUTAMHHO3, JKHPOPACTBOPH-
MbI€ BUTAMUHBI, BOJOPACTBOPUMBIE BUTAMUHBI, BUTAMHUHOIIOIOOHBIE BEIECTBA, BUTAIHUEPHI,
Bonpocwr ons camokoumpois:
IIpuunHBI BUTAMHUHHON HEAOCTATOYHOCTH OPTraHU3Ma.
OcHOBHbBIE PUYNHBI ATUMEHTAPHONH BUTAMUHHON HEAOCTAaTOYHOCTH.
buonorudeckast pojb BUTAMUHOB IPyHIibL B.
buonorudeckast posib BUTAMHUHOB IPYIIBI A.
buonorudeckast ponb BUTaMuHOB rpynimsl C.
Kaxwue ¢aktopsl BO3aeicTBUSI HAMOOJIee OTPULATENBHO BIMSIOT HA COXPAHHOCTh BUTAMHUHA

S A el e

C?
7. Kakue BemecTBa OTHOCATCS K BUTAMHHOIIOAOOHBIM?
8. IlyTu noBbIlIeHUs COAepKAHUS BATAMUHOB B IPOAYKTAX MUTAHMUSI.
Jlabopamopnas paboma. OnpeneneHne coaep:kaHus -KapoTHHA B PACTHTEJIbHBIX MPOAYK-
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Tax
B xone BhImosHEeHHsT J1a00OPaTOPHON padOThl MPOBOAMUTCS MPUTOTOBIICHHE CTAHIAPTHOTO pac-
TBOpa OMXpoMara KaJusi M MOArOTOBKA PaCTUTEIbHOro oOpasua AJisi aHaIn3a, MPOBOJUTCS aHAIH3 C
UCTIOJIb30BaHuEM (poTokomopuMeTpa U pacder comepskaHusi -kaporuHa. Ilo pesymbratam padoThI
oopmisiercst oTueT
Jlumepamypa: [1], [2], [3], [5]

Tema 8. MunepaabHbie BemecTBa. Makpo- 1 MHKPO3JIeMEHTHI B ChIpbe, noJydadpukarax
H MHUIIEBBIX NPOAYKTAX

Jlexyus

1. 3HaueHue MUHEpaJIbHBIX BELIECTB JJI OpraHu3Ma YeloBeKa.

2. CopnepsxaHue MUKPO3JIEMEHTOB B IUILIEBbIX MPOAYKTAX.

3. M3MeHeHune copepikaHusl MUHEPAJbHBIX BEIIECTB NPHU NepepaboTKH MUIIEBOTO ChIPbS.

Ocnoeénvie nouAmMUs memsl: MEKPO3JIEMEHTBI, MAKPO3JIEMEHThI

Bonpocwr ons camoxonmpons:

1. MakposaeMeHTsI, BXOASIIMUE B COCTaB nuinu. Hopma B nuTanuu.

2. 3HaueHUe MUHEPaJIbHBIX BELIECTB JJIl OpraHu3Ma YeIoBeKa.

3. J)Ku3HEeHHO HEOOXOAUMbIE MUKPO3JIEMEHTHI.

4. Ilpuseaute npuUMepHI BEIECTB, NPENATCTBYIOINX YTUIN3ALUN KaIbLWs U LINHKA.

Jlabopamopnas paboma. OnpenesieHne coaepRKAHUA KAJIbLHS B COKAX, BHHOMATEPHAJIAX U
BHHAX

B xopne BbImonHeHUs 1ab0paTOPHON KaJbIMHA, CONEPIKAIUICS B HAITUTKE, OCAXKIAIOT B BHIE OK-
cajara, KOTOPBI PacTBOPSIIOT B COJSIHOM KHUCJIOTE M OTTUTPOBBIBAIOT PACTBOPOM MEPMAHraHaTa Ka-
nus. 11o xonn4uecTBy nepmMaHraHaTta Kajusi, NOLIEAUIErO HA TUTPOBAHHUE, BBIYUCISIOT KOHLEHTPALHIO
KaJbLMs B aHATN3UpyeMoM HanuTke. [1o pesynbraTam padoTsl opopMIIIETCs OTUET.

Jlabopamopnas paboma. OnpeaeneHne MaccoBOii 1014 30J1bI B MHIIEBbIX MPOAYKTAX

B xozne BemonHeHust nabopaTopHOH pabOThI MPOBOAMTCS OINPENEIEHHEe MACCOBOM JOJH 30JIbI B
NeUeHbE TEPMOTpaBUMETpUIeCKIM MeToaoM. [1o pesynpratam paboTel ohopmMIIsieTcs: OTHET.

Jlumepamypa: [1], [3], [4]

Pasnen 4. HeanumeHnTapHble BEeIECTBA U AHTHAJHMEHTAPHbIE BELECTBA

Tema 9. XapakTepucTuKa NHIIEBbIX 100aBOK, HX KJaccupuKanus U TOKCHKOJOTHYECKAs
OLIEHKA

Jlexyus

1. Apomatuzaropbl. Ux Ha3HaueHUU.

2. Knaccudukarus muiieBbXx apoMaTH3aTOPOB.

3. Tlokasarenu kadecTBa U O€30MACHOCTH APOMTH3ATOPOB.

Jlexyus

1. Ilumesele kpacurenu. TexHOIOrHUECKHE CBOUCTBA.

2. Knaccudpukaius muIneBbIX KpacuTeNeH.

3. Dmynbratopel. TexHONOrHueCcKue CBOICTBA.

4. XapaxkTepuCTHKa OTAENBHBIX NPEACTABUTENEH SMYIbraTOPOB.

Jlexyus

1. KoncepBaHThL

2. Ilopcnacturenu.

3. BnusiHue noacnactuTenell Ha TEXHOJIOTHYECKHE CBONCTBA )KUPOBBIX MPOIYKTOB.

Ocnoenvie nousimust memvl. apoMar, MUIIEBOH apoOMaTHU3aTOp, MHUIIEBas 3CCEHLUs, aOCOIo,
KOHKpET, 3(upHbIe Macna, (pJaBOHOUIBI, KAPATHHOHUIBI, XJIOPOPUIIBbI, a30KPACHTENH, TPUAPUIMETAHO-
Bbl€ KpPAacUTEH, XUHOJIMHOBbIE KPACUTENH, UHAUTOUHbIE KPACUTEIH, dMYJIbCHUS, SMYJIbraTop, Jele-
THH, KOHCEPBAHT, COPOHT, KCUJIUT, CaxapwH, KO3(QPHUIMEHT CIagOCTH, acmapTaM, LUKJIaMaT, TayMa-
THUH, HUTPATHI,

Bonpocwer ons camokoumpois:
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1. Kaxue BelecTBa OTHOCATCS K BKycoapoMmatudeckuM? IIpusenure npumepsl.

2. Kakue mnuimesble apoOMaTU3aTOPbl MCHOJB3YIOT B MPOU3BOJACTBE MaprapuHa, LIOKOJAAHOTO
Macna, KOHIUTEePCKUX U3eIUi?

3. Obocuyiite HEOOXOOMMOCTb HCIIOJNIB30BAHUS AapPOMATHU3aTOPOB B IPOU3BOACTBE IMHIIEBBIX
MPOIYKTOB.

4. Kaxk noapa3aenstoTcs apoMaTH3aTOPHI IO CTATyCy U BhIMyCKaeMoil Gpopme?

5. IlpencraBpTe XapakTEPUCTUKY HATYpalbHbIX, UJEHTHUUHBIX HAaTypajbHbIM U UCKYCCTBEHHBIX
apOMaTHU3aTOPOB.

6. Ilo kakuM TOKa3aTeisiM OCYIIECTBIJIIETCS KOHTPOJIb KauecTBa M OE€30MaCHOCTH IMHUIIEBBIX
apoMaTu3aTopoB?

7. Ha yem ocHOBaH NpOQHIBbHBIA aHAIN3 OLEHKH OPTaHOJICITHYECKUX CBOMCTB MHIIEBBIX MPO-
IYKTOB?

8. Kak ocymecTBisieTcsi MOCTpOeHHe Mo IIOrpaMMbl OLIEHKH BKyca U apoMaTa?

9. Kakue 3¢pupHble Macia UCTIONB3YIOTCS IS apOMATH3ALMH MTUIIEBbIX MPOAYKTOB?

10. IlpuBenuTe npUMepbl HATYPAJIBHBIX KPACUTENEH, KOTOPBIE UCIOIB3YIOTCA B MaCIOXKUPOBOU
MPOMBILIIEHHOCTH.

11. Kakue kpacsinue BemecTsa (TUIMEHTBI) MPUAAIOT KENTYIO U JKENTO-OPAHKEBYIO OKPACKY
npoaykram?

12. Kak xnaccudummpyrores kpacutenu? Kaxoii E-kox npucBanBaeTcst KpacuTeIsiM?

13. Yem oTnuuaroTCsl HaTypajibHble KpacuTean oT cuHreTndeckux? IlpuBeaure npumMepr! CHH-
TEeTHUYECKUX Kpacureneid. Ha30BuTe NX TEXHOJOTHUECKHE OCOOCHHOCTH.

14. KaxoBbl TpeOOBaHHUS IO OPTAHOJENTUYECKIM MOKA3aTeISsIM K HATYPaJbHBIM KPacuUTesimM?

15. Kakue sMyabpraTopsl UCIIONB3YIOTCS B MPOU3BOACTBE MaprapuHoB U crnpenos? Kak ux ¢u-
3UKO-XUMHUYECKHE TIOKA3aTENN BIMAIOT HA SMYJBIHPYIOMIYIO CIOCOOHOCTH?

16. Kakumu TEXHOJIOTHYECKUMH CBOHCTBaMH O0JIaAaeT JICLUTHH?

17. Tlo xkakuM MOKa3aTeNsIM OLICHUBAETCSl KaueCTBO sMysbraropos? Kak Temreparypa rniasJe-
HUS 5MYJIbraTopa BJIMsIET HA CBOMCTBA JKUPOBBIX OCHOB?

18. B kakue mapku 3MysbratopoB BHocsT (ochomumuasl? O0ocHylTe HEOOXOOMMOCTh UX HC-
MOJIb30BAHUS B MPOU3BOACTBE MULIEBBIX SMYJIbCUH.

19. Kakwue TpeOoBaHUS NPEABABISIFOTCS K SMyJIbraropam?

20. Ilpusenure npuMepbl OCHOBHBIX KOHCEPBAHTOB, UCIOJIb3YEMbIX B IPOU3BOACTBE MPOIYKTOB
MUTAHMUSL.

21. Kaxue TpeOoBaHUs NPEABABISIOTCS K KOHCEPBAHTAM?

22. Ha ueMm OCHOBaHa METOJHMKA ONpPENEeHUS KOHCEPBAHTOB B NMUILNEBBIX 3MYJIbCUSAX (Mapra-
PUHBL, cripensbl)?

23. Jlns yero qoOaBISTFOTCS KUCIOTHI B MUIIEBYIO CHCTEMY?

24. Kak nmony4arOT JUMOHHYIO KHCJIOTY U B KaKUX MUILEBBIX MPOU3BOACTBAX OHA HCIONb3YyeT-
csi?

25. KakoBbl IpaBuUjia XpaHEHUs TUMOHHOMN KHUCJIOTHI?

26. Kakue tpeOoBaHMS MNPEIBSIBIAIOTCA IO OPraHOJENTHYECKUM IOKA3aTeNsiM K JIMMOHHOM
KUCJOTE?

27. Kakoii E-HOMep UMeroT noacnacTuTenu?

28. Yem oOycioBiieHa 3aMeHa caxapa Ha MOJCIACTUTENb MPH MPOU3BOACTBE MUIIEBBIX MPOIYK-
TOB, B TOM YHCJI€ MACJIOKUPOBBIX ?

29. IlpencraBbTe XapaKTEPUCTUKY CTENEHU CIAJOCTH MOACIACTUTENEH.

30. Kakue noacnacTUTENH UCIIONB3YIOTCS B MMPOU3BOJACTBE MaprapuHOB U MalioHe30B? Hazosu-
T€ MaKCUMAaJIbHO JONyCTUMBIE KOHLIEHTPALIUK MOACIACTUTENEN TPU UX NPOU3BOACTBE.

Jlumepamypa: [1], [2], [4]

Tema 10 XapakTepucTHKAa AHTHAJTHMEHTAPHBIX BELIECTB.

Jlexyus
1. HHrubuTOophl NHUINEBAPUTEIHHBIX (PEPMEHTOB, CONEPIKALIUECS B ChIPhE PACTUTEIBHOIO MPO-
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UCXOXKICHUS.

2. JleMuHepanbp3yrOLIMe BELEeCTBA U aHTUBUTAMUHBI, COJEPIKAIINECs B ChIpbE€ PACTUTEIBHOIO
MIPOUCXOXKIEHUS

3. AJKOrojb, KaKk aHTHATUMEHTAPHBIH (PAaKTOpP MHTAHHSL.

Ocnoenvie nousmusi memvl: MTHTAOUTOPBI NpoTeas, nHruouropsl Kynurna, narnouropsr bay-
MaHa-bupka, aHTUBUTAMHHBI, JIGHILIUH, WHIOJMIYKCYCHAs KUCJIOTA, alETWIMHPUINH, aCKOPOAaTOKCH-
7a3a, THAMUHA3a, JIMHATHH, OMO(IaBaHOMIbI, aBUUH, 3TAHOJI, AJKOTOJbAETHAPOTeHas3a, aleTaible-
TUJT, SHIOT€HHBIM aJIKOIOJIb,

Bonpocwer ons camokoumpois:

1. B KakOM pacTUTENBHOM ChIPbE CONEPIKATCs HHIUOUTOPHI ITpoTeas?

2. JlaiiTe XapakTePUCTUKY aHTUBUTAMHUHOB I10 XapaKkTepy ACUCTBUS.

3. Uro noHMMAIOT NOJ TEPMHUHOM SHIOTE€HHBIN aJIKOroJIb?

4. TloueMy aJKOTOJIb PACCMATPUBAIOT KaK AaHTHAJIMMEHTAPHBIHN (PaKTOp MUTAHUS?

Jlabopamopnas paboma. OnpeneneHne coaep:KAHUsI HUTPATOB B PACTHTEJIBHBIX MPOAYKTAX

B xone BeimonHeHus 1abopaTopHON paboThI MPOBOAUTCS KaTHOPOBKA HUTPATOMEPA U MOCTEY-
Iollee OIpesieNieHUe CO/lep KaHNsl HUTPATOB B BBITSDKKE, MTOJIYYEHHOM U3 aHAIM3UpyeMoro coipbs. I1o
pe3ysbTaTam paboThl OOPMIISIETCS] OTUET U IeJIAeTCs BBIBOI.

Jlumepamypa: [1], [3], [4]

Pazgen S. IlpupoaHbie U AHTPONOTreHHbIE KOHTAMMHAHTHI

Tema 11. Tokcuueckue 3J1eMeHTbI, pAIHOAKTHBHbIE 3aIPSA3HEHHS], NOJHIHKIHYECKHe
apoMaTu4ecKHe ruipoKapooHbl, JTHOKCHHbI, MUKOTOKCHHBI

Jlexyus

1. 3anﬂ3HeHI/Ie MNPOAYKTOB IIMTAaHWA BCIICCTBAMU, IPUMCHACMBIMHA B PACTCHHUCBOACTBE U JKUBOTHO-
BOJICTBE.

2. Tokcuueckue 3neMeHTsl. [1JIK. Bo3aencTBue Ha OpraHu3M 4esiOBeKa.

3. Papnonyxnuper. I1/IK.

4. TTonUIMKJINYECKUE apOMATHIECKHUE THAPOKAPOOHBI, TUOKCHHBI, MUKOTOKCHHBI

5. KanueporeHHsble BelecTsa.

Ocnoenvie nousimus memsvl: KOHTAMUHAHTBL, OWMOTCHHbIC AMUHBI, aJKAJIOHbI, [HAHOTCHHBIC
TJIFOKO3U/IBI, KyMapHHBI, XJOPOPTaHUYECKNe MeCTHUUAbL, (ocopopraHuyecKre NMecTULUAbL, KapOo-
MAaThbl, TOKCUHBI, TOKCUYHBIE 3JIEMEHTBI, METWJIPTYTh, TETPASTUICBUHEL, PAAUOAKTUBHOE 3arpsA3HEHUE,
pamuanys, M30TOIbI, MUKOTOKCHHBI, a(DJIOTOKCHHBI, OXPATOKCHUHBI, MATYJIMH, JEOTEOCLEPUH, KaHLEPO-
TeHHBIE YIIIEBOIOPObL, OeH3anupeH, peHanTpeH, 20-MeTUIIX OTAHTPEH, HUTPO3AMHHBL.

Bonpocwr ons camoxonmpons:

JlaliTe XapaKTepUCTUKY NPUPOJHBIM TOKCUKAHTAM.

[Tepeuncnure Hanbosee pacIPOCTPAHEHHBIE U ONIACHBIE OMOTE€HHBIE AMUHBL

Ilepeuncaute OCHOBHBIE 3arpsI3HUTENN MULIEBBIX TPOAYKTOB.

[Touemy Hanbonee ONACHBIMU CUUTAOTCS XJIOPOPTaHUIECKUE TIECTULIUIBI?

Onumure MEXaHU3M TOKCHYECKOTO IeHCTBHA KapOOMAaTOoB.

Ilepeunciaute OCHOBHBIE TOKCUYHBIE 3JIEMEHTHIL.

C 4eMm cBsI3aHO TOKCUYHOE IeHiCTBUE CBUHLA?

Yro siBAsieTCsl ICTOUHUKOM 3arpsi3HEHUS] OKPY KaIoLEel Cpeibl MbIIIbAKOM?
OxapakTepu3yiTe OCHOBHbIE UICTOUHUKH MOMNAAaHNUsl PAAUOAKTHBHBIX 3JIEMEHTOB B IPOAYKTHI
MUATAHUS.

10. Ilepeuncnure MUKOTOKCHUHBI, KOTOPBIE OTHOCSATCS K BBICOKOTOKCUYHBIM.

11. Ha3oBuTe HCTOYHUKH a(PIOTOKCHHOB.

12. Ilytu nocrymieHus aQIOTOKCHHOB B TIHILY.

13. OO0pazoBaHHe TOKCHYHBIX HUTPO3AMHHOB.

14. JlobaBieHueM KaKWX BEIIECTB MOKHO 3aMEIIUTh OOpa30BaHUe HUTPO3AMHHOB?

Jlumepamypa: [1], [3], [4]

e AU e

he
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S YueOHo-MeTOAHUECKOE 00ecTieueHHe 11 CAMOCTOSITeIbHOI padoThl 00yYaromIUXCcs

5.1. Bueayoumopunan camocmoameivnan paboma cmyoenmos

B nenom BHeayiuTOpHAst CaMOCTOATENbHAS paboTa CTYyI€HTa IPU U3YUEHUH Kypca BKIIIOYAET B
cedst cnenyromue BUabI padoT:

— npopaboTka (M3y4eHHe) MaTepUaiOB JIEKIIH,

— YTeHHE 1 MPOpPadOTKa PEKOMEHIOBAHHON OCHOBHOMW M JTOTIOJIHUTEIbHON JINTEPATYPBI,

— MOATOTOBKA K JJAOOPATOPHBIM 3aHITHSM,

— IMOMCK | MpopaboTKa MaTepuaioB u3 MHTepHET-pecypcoB, HAYUHBIX 1Ty OIUKALHIH;

— IMOAATOTOBKA K 3aIIUTe Ja0OpaTOPHBIX PadoT;

— MOATOTOBKA K TEKYIIEMY M HUTOrOBOMY (IIPOMEXKYTOYHAsl aTTECTALMs) KOHTPOJIIO 3HAHUHN IO
OUCLIUIUTNHE.

OcHOBHasi OJIsI CAaMOCTOSITETIbHON pabOThl CTYAEHTOB NMPUXOAUTCS HA MOATOTOBKY K Jrabopa-
TOPHBIM paboTaM M MX 3aIMUTE, TEMATHKa KOTOPHIX MOJHOCTBIO OXBaThIBAaeT conepkaHue kypca. Ca-
MOCTOSITENIbHAS paboTa MO MOATOTOBKE K JJaOOpaTOpHBIM paboTaM U X 3aLIUTE MPEANoNaraeT yMeHne
paboTaTh ¢ mepBUYHON HHPOPMALTHEH.

Camocmosimensnas paboma no pasoeny 1:

PaboTta ¢ KOHCIIEKTOM JIEKIIMI U PEeKOMEHIOBAaHHOHN JHUTEepaTypoll (OCHOBHAS U JOMOJIHUTEINb-
Has).

ITonroroBka MaTrepuajoB K KOHTPOJBHOMY ONPOCY IO M3yUE€HHBIM TeMaM, JabOpaTOPHBIM 3aHs-
THSIM, TECTOBBIM IPOBEPKaM 3HaHUM, 3amuTe JadbopaTopHbIX padoT, qUanoraM ¢ IpenojaBareieM U
Y4aCTHUKAaMH MPOBEPKH 3HAHUI NEPBOrO pasnaena.

Camocmosimensuas paboma no pasoeny 2:

Pabora ¢ KOHCIIEKTOM JIEKIIMI U PEeKOMEHIOBAaHHOHN JHUTEpaTypoll (OCHOBHAS U OMOJIHUTEINb-
Has).

[TonroroBka MaTrepuajoB K KOHTPOJBHOMY ONPOCY IO N3yUYE€HHBIM TeMaM, JJaOOpaTOPHBIM 3aHsI-
THSIM, TECTOBBIM IPOBEPKaM 3HAHUH, 3amuTe JabopaTopHBIX padoT, quaioraM C MpenojaBaTeieM U
Y4aCTHUKAaMH MPOBEPKH 3HAHUI BTOPOrO pasnena.

Camocmosimensnas paboma no pasoeny 3:

PaboTta ¢ KOHCIIEKTOM JIEKIIMI U PEeKOMEHIOBAaHHOHN JHUTEpaTypoll (OCHOBHAS U OMOJIHUTEIb-
Has).

ITonroroBka MaTrepuaoB K KOHTPOJBHOMY ONPOCY IO N3yUE€HHBIM TeMaM, JabOpaTOPHBIM 3aHs-
THSIM, TECTOBBIM IPOBEPKaM 3HaHUH, 3amuTe JabopaTopHBIX padoT, quanoraM C MpenojaBaTeieM U
Y4aCTHUKAaMH POBEPKH 3HAHUHI TPETHETO pas3aena.

Camocmosimensnas paboma no pasoeny 4:

PaboTta ¢ KOHCIIEKTOM JIEKIIMI U PEeKOMEHAOBAHHON JUTEPaTypoil (OCHOBHASI U IOMOJIHUTEIb-
Has).

ITonroroBka MaTrepuajoB K KOHTPOJBHOMY ONPOCY MO M3yUE€HHBIM TeMaM, JabOpaTOPHBIM 3aHs-
THSIM, TECTOBBIM IPOBEPKaM 3HaHUM, 3amuTe JadbopaTopHBIX padoT, TUaoraM ¢ MpenojaBareieM U

y4aCTHUKaMHU [TPOBEPKU 3HAHUIN Y€TBEPTOro pasfena.

Camocmosimensnas paboma no pasoeny 3:
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Pabora ¢ KOHCIEKTOM JIEKIIMI U PEKOMEHIOBAaHHOH JHUTEpaTypoll (OCHOBHAS U OMOJIHUTEINb-
Has).

ITonroroBka MaTrepuajoB K KOHTPOJBHOMY ONPOCY MO N3yUE€HHBIM TeMaM, JJAOOPaTOPHBIM 3aHsI-
THSIM, TECTOBBIM IPOBEPKaM 3HAHUH, 3amuTe JabopaTopHBIX padoT, TuanoraM C MpenojaBaTeieM U
Y4aCTHUKAaMH NPOBEPKH 3HAHUH IATOrO pasfena.

6 ®oH OLIEHOYHBIX CPEICTB AJIsl MPOBeAeHHs MPOMEKYTOYHOH ATTECTALMU 00yYaI0 X Cs
Mo AUCUMILJIMHE

cI)OH,[[ OLCHOYHBIX CPCACTB AJIA MPOBCACHUA HpOMG)KYTOqHOﬁ aTTeCTaluu o6yqa}omnxcs1 I10
mucuuruinHe «llumesast XUuMus» MpeacTaBieH B MPUIOKEHUN K pabodell mporpaMme JUCUUTUIMHBL U
BKJIFOYAET B ceOsI:

— MepevYeHb KOMITETEHIINH C YKa3aHUEM 3TaroB X (OpMHPOBaHUS B MpolLiecce OCBOCHUs odpa-
30BaTENbHON POTrPaMMBlI,

— ONHMCaHWe MoKazaTelled U KPUTCPUCB OLCHHUBAHUA KOMHGTGHL{I/Iﬁ Ha pa3JIMYHbIX JTallax HX
(bopMHUPOBaHHUSI, OTIMCAHUE IIKAJT OLICHUBAHMS,

— TUINOBBIC KOHTPOJIbHBIC 3aJaHUS NI MAaTCPUaJIbI, HGO6XOI[I/IMbIe JJI1 OIEHKH 3HaHPII>'I, YMGHI/II‘/'IJ
HABBIKOB U (WJIN) ONBITA AESITEIbHOCTH, XapaKTEPU3YIOLIUX 3TaIbl (JOPMHUPOBAHHS KOMIETEHIIHUII,

— METOANYECKHE MaTepHuabl, ONpEeAeNsIIoLe NPOLUEAYPhl OLCHUBAHUS 3HAHUMN, YMEHUN, HABBI-
KOB H (MJIN) OTIBITA AESITEIBHOCTH, XaPAKTEPH3YIOLINX 3TaIbl ((OPMUPOBAHHS KOMIIETEHIIHH.

Bonpocs! aJ1s1 npoBeaeHNs NTPOMEKYTOYHON ATTECTALMH M0 JUCLHILINHE
(1 ¢epeHIIPOBAHHDBIN 3a4eT)

1. ITuma uenoseka. TpeOoBaHus, MPENbABISIEMbIE K ITUIIEBBIM MTPOAYKTAM.

2. KayecTBo 1 6€30MacHOCTb MPOAYKTOB IMUTAHMUS.

3. ITumesas HeHHOCTH NPOAYKTOB nUuTaHus. Kpurepuu, ee xapakTepusyouue.

4. OcHoBBI XMMHHU TUIIEeBapeHUst. OCOOEHHOCTH MUIIEBAPEHHS M BCACHIBAHUS OCHOBHBIX CO-
craBysroux nmuimu B JKKT.

5. CymHocTh Teopun cbamancupoBaHHOrO nutaHus. @opmyina cOanaHCHPOBAHHOIO MUTAHUS.
Tpu npuHLKNA PAaLMOHAIBHOTO MUTAHMUS.

6. benku *KUBOTHOIO U PACTUTENBHOTO MPOUCXOXKACHUS. OCOOEHHOCTH aMUHOKHCIOTHOTO CO-
CTaBa W CBOKCTB, MPEBPAIICHHS TPU TEXHOJOTNIeCKOH 00paboTKe ChIphsi, HCTOYHUKH OeJTKa.

7. ®epMeHTHL: KIaccu(pUKaLus, y4acTue B MPOLECCax MEePEeBAPUBAHMS MUINU W MUIIEBOH TeX-
HOJIOTUH.

8. YrineBonasr: knaccuukaius, CTpoeHUE, CBOMCTBA, BAKHEHWIINE B MUIIEBON TEXHOJIOTUU, YT-
JIEBOZBI YCBOsIEMBIE M HEYCBOsIEMblIE. Penynupyromue 1 HepeayLuupyoIue THcaxapuabl

9. Ponp xpaxmana B MUTaHUM 4YeyOBeKa. lIpeBpalneHnst yraeBoAOB B TEXHOJIOTMYECKOM IPO-
necce. McTouHukm yriesonos.

10. ITextuHOBBIE BetecTBa. COpOLMOHHAS CIIOCOOHOCTD IMEKTHHOBBIX BEIIECTB.

11. JIumupaer: knaccudukanus, OCOOEHHOCTH CTPOEHHs U CBOICTB JIMITUIOB KUBOTHOTO U pac-
TUTEJBHOTO MpoucxokaeHus. Mcrounuku. Ponb xonecrepuna u norpedbHOCTh B HeM opranusma. Hop-
MBI JKUPOB B MUTAaHUH. BiusiHue ycloBUil XpaHeHUs U nepepaOOTKH JMIUAHOTO ChIPbSl Ha MHIIEBYIO
LIEHHOCTb JIMITUAOB. PoJb X0necTepuHa u MOTPeOHOCTh B HEM OpPraHUu3Ma.

12. MuHepajbHbIE BellleCTBa B IPOAYKTaX MUTaHUs. 3HAU€HHE MUHEPAJIbHBIX BELIECTB JJIs Op-
FaHU3Ma 4eJI0BeKa. Makpo- 1 MUKPO3JIEMEHTHI. Y CBOSIEMOCTh MUHEPAJIbHBIX BEIIECTB.

13. Bopa B mponykrax nutaHusi. Boma kak oOs3aTenbHbli 35eMeHT nutaHus. CBobopHas u
CBsI3aHHasl BJlara. AKTHBHOCTb BOZBI M CTAOMIIBHOCTH MPOAYKTOB NMUTaHUs. Boma B cocTtaBe MpoayKTOB
pactuTenpHOro npoucxoxaeHus. CyrouHast moTpeOHOCTh OpraHU3Ma B BOJE.

14. ButamuHbl: Kiaccu(pUKaysi, OCHOBHbIE UCTOYHHUKH, POJb B NMUTAHUH 4eJlOBeKa. I umo- u
runepsuTamuHu3anus. Ilotepu BUTAaMMHOB ITPU NMPOU3BOACTBE MUUIEBLIX NPOAYKTOB, a TAKXKe MPU UX
XPaHEHUU.
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BAaeT TPYAHOCTH, TIOMETUTh U MOIBITATHCS HAWTH OTBET B PeKOMeHAyeMmoil nurepatype. Eciu camo-
CTOSITEJIbHO HE ynaercs pa3odparbcs B MaTepualie, HeOOXOAMMO CPOPMYIUPOBATH BOIPOC U 3a1aTh
NPErnoAaBaTesIi0 Ha KOHCYJIbTAlMHU, Ha JJA0OPATOPHOM 3aHSATHH. Y AEIUTh BHUMaHHUE MOHSTHSM, KOTO-
pble 0003HA4YEHBI 00SI3aTENbHBIMU [T KAXKIOH TEMbl TUCLUTUTHHBI

Lenbto mpoBeneHusi JaOOPATOPHBIX 3AHSITHI SIBJSETCS 3aKPEIUICHHE TEOPETHUECKUX 3HAHUI
CTYJEHTOB, MOJYYEHHBIX UMH B XOJ€ U3YUEHHsI TUCLUILIHHBI Ha JICKIUAX U CAMOCTOSATENIbHO. 3aHsITHs
71ab0OpaTOPHOTO TUIA BKITIOYAIOT B C€0sl CIIEAYIOLINE STAIbl, U3YUYEHUE TEOPETUIECKON YacTu tlabopa-
TOPHO# pabOoThI, KOHCIIEKTUPOBAHUE X0/ BBIMOJHEHUsI JabOpaTOpHON pabOThl U MPOBEACHHE €€ IKC-
NEPUMEHTAIBHON YaCTH, BBITOJHEHHE HEOOXOAUMBIX rpadpuKkoB; opopMICHHE OTUETa O MPOACTaHHON
pabote; 3ammura maboparopHoi paboTel. [Jiss MOATOTOBKH K 3aHSTHSIM JJa0OPAaTOPHOTO THIA W 3AIIHTHI
BBIMOJIHEHHBIX JJA0OPATOPHBIX PA0OT CTYAEHTHI BBIMIOIHSIOT NPOPAOOTKY METOAMYECKHUX YKA3aHH MO
BBIMIOJIHEHHIO J1a00paTOpHO paboThl, yaesss oco0oe BHUMAaHHE LIENsAM U 3aJadaM, TeOPeTHYECKOit
YaCTH W TIOPAAKY BBIMOJHEHUs] JabopaTOpHOH paboThl, KOHCIEKTHPOBAHHE HCTOYHUKOB; padoTy ¢
KOHCIIEKTOM JIEKLIUH, MPOCMOTpP PEKOMEHIyEeMOii JIUTEPaTyphI.

B xone rpynmnoBbiX ¥ MHAMBHAYAJIbHBIX KOHCYJIBTALUN CTYIEHTbI HMEIOT BO3MOKHOCTb MOJY-
YUTh KBATH(DUIUPOBAHHYIO KOHCYJBTALMIO MO OpPraHH3aLMH CaMOCTOSITEJIbHOTO YIpaBJeHHs COO-
CTBEHHOH [1eSITeJIbHOCTHIO HA OCHOBE aHAJM3a MMEIOIIErocs y CTYACHTA OMbITa O0yUYeHHUs, HCIIOJb3Ye-
MbIX yueOHBIX CTpaTEeruii, yepes 00CYKAEHHE CUIbHBIX CTOPOH M OTPAHUYEHHI CTHIISI YYEHUs, a TaK-
K€ MOUCK PeCypCoB, MPEAOCTABIISIEMbIX BY30M AJIsl TOCTH)KEHHSI HAMEYEHHBIX PE3YJIbTaTOB; AJIsl Ope-
IeJIeHUs] TeMbI U MPOOJIeMbl HCCIICOBAHMS, BBIMOJHEHNS] MUHH-IIPOEKTOB MO TUCLUILTHHE, 00CyXKe-
HHsI HAYYHBIX TEKCTOB M TEKCTOB CTYIEHTOB, PELICHHUs] yueOHBIX 3a71ad4, JJIsi MOArOTOBKH K MHTEPAaK-
THUBHBIM 3aHSITHUSM CEMHHAPCKOTO THUIIA, AJISI MOATOTOBKH K KOHTPOJIbHBIM TOYKaM, B TOM YHCJIE UTO-
rOBOH; A€TaJIbHO MPOpadaThiBaTh BOZHUKAIOIIUE MPOOIEMHbIE CUTYALMU, OCYLIECTBIIATh MOUCK BapH-
AHTOB MX PELICHUs, ONPENesSITh MPEUMYLIECTBA U OTPAHHUYSHUS UCTIOIb3YEMbIX CPEICTB ISl PeIIeHHsI
MOCTAaBJIEHHBIX Y4eOHBIX 3a7ad, 0OHapyKUBaTh HEOOXOAMMOCTb M3MEHEHUs] CIOCOOOB OpraHM3aluu
cBOeii paboThI U 1Ip.

[pu M3y4eHNH AUCLUIIMHBI UCTIOIb3YIOTCS HHTEPAKTUBHBIE METO/IbI O0Y4YEHHS, TAKHE KaK:

1. Jlexuus:

— JIEKUUs-BU3yaJIM3alUsi — [ojada Marepuaia OCYLIECTBIISIETCS CPEACTBAMH TEXHHYECKUX
cpenctB OOy4eHHUs] ¢ KPaTKMM KOMMEHTHPOBAaHHEM JIEMOHCTPUPYEMbIX BH3yaJbHBIX MaTE€PHUAJIOB
(mpeseHTaLUi).

2. JlaGopaTopHOE 3aHSTHE:

—TPEHUHT — METOA OOYYeHHUs] M Pa3BUTHUs CIIOCOOHOCTEH K OBJAJCHHIO AESTEIbHOCTBIO MPOBE-
IeHUs] XUMHYECKUX J1aDOpaTOPHBIX UccienoBanuii. MiHTeHcHBHAs paboTa BO BpeMsi TpEHHHIa TOMOTa-
€T TOCTUYb BBICOKHX PE3yJIbTATOB 32 KOPOTKHIA CPOK, a MOCIEAYIOLIas CUCTeMA MOCe TPEHUHTOBOTO
COMPOBOXKICHHUS 00eCHeYrBaeT HAIe)KHOE 3aKpeIlIeHHe MaTepuaa

— paboTa B MaJibIX rpymnmax o0ecreYrBaeT aKTHBHYIO MMO3HABATEIbHYIO JEATENbHOCTh 00y4aro-
IIUXCsl, TPEeAyCMATPUBAET pachpenesieHie 00sS3aHHOCTeH MEXIy HHUMHU, UCTIOJHUTEIbHYIO U OpTraHH-
3aTOPCKYIO MHULUATUBY, aKTyaJTH3aLHUI0, KK OIMbITA CAMOCTOSITEIBHOM AesITebHOCTH, TaK 1 COBMECT-
HOU pabOoThI MO BBIMOJHEHHUIO JTA0OPATOPHBIX PabOT, UTO COTNIACYETCS C peaTusiMU PO ECCHOHATTBHON
AeATeNIbHOCTH Oy IYLIMX CIELUATNCTOB.

10 KypcosBoii npoekT (padora)

BeimonaeHne kypcoBoro npoekra (padoTbl) He MPEenyCMOTPEHO YIEOHBIM TIAHOM.

11 Iepeyenb HHPOPMALUMOHHBIX TEXHOJIOTHIl, HCMOJb3yeMbIX MPH OCYIIECTBJIEHHH 00pa-
30BATeJLHOr0 Mpouecca Mo JAMCUMUIJIMHE, BKJIOYasi NMepevyeHb MPOrpaMMHOro ofecredeHusi U

HH(POPMALHOHHO-CIIPABOYHbIX CHCTEM

11.1 Ilepeuenv ungopmayuonnbsix MexXHOI0ZUI, UCHONBIYEMBIX NPU OCYULECHGIEHUN 00D a-
306ameibHOZ0 npoyecca
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JlonoiHeHHs ¥ H3MEHeHHUs B padoyeil nmporpamme

JlononHeHHsI M U3MeHEeHHUsI B paboyeii mporpamme 3a / y4eOHbIii rog

B pabouyro mporpammy no guctmruinHe «llummesast xumus» o Hanpasiernio 19.03.01 «buorexHo-
JIOTHS» BHOCATCS CIEAYIOLIME JONOJHEHUS U U3MEHEHUS .

I[OHOJ'IHGHI/UI 1 U3MCHCHUA BHEC

(momxuOCTH, @.M.O., MogNHCH)
Pabouast mporpaMma nepecMoTpeHa 1 0100peHa Ha 3acenanuu Kadeapsbl
«_» 202 r
3asenyrouuii kadenpoit

(moamuce) (®N.0))
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