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110 HarpasyieHNI0 MoAroToBkH 19.03.02 IIpoayKThl NUTaHUA U3 PACTUTEIBLHOTO ChIPbS
YTBEP)KJICHHOTO TIpHKa3oM MUHHUCTEpPCTBA 00pa3oBaHUs MW Haykd Poccuiickoit
®enepanun ot Ne 1041 ot 17.08.2020
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KoMHCcHeH (aKyinbpTeTa MUIIEeBBIX TeXHoJIorui (mpotokon Ne 12 ot 13.06.2023).
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PykoBoaurenb 0CHOBHOI npodecCHOHAIbHOI
o0pa3oBaTeIbHON NMPOrpaMMbl A.B. KoBajieHko




1. lIpeamer. Llesu u 3a1a4u TMCUUIIIMHBI, €€ MECTO B CTPYKTYpe

00pa3oBaTe/IbHOI MPOrPaMMBbI
HpeIlMeTOM AUCIHHUIIJINHBI <<HI/IH.[€B21H XUMUA» SABJIIIOTCA COBpPCMCHHBIC
TCOPECTUUCCKUMU MPEACTABICHHUA O XUMHUYCCKOM COCTAaBE IMHMIICBOI'O ChIPbA, IMOJYIIPOAYKTOB U
TOTOBBIX TIPOAYKTOB, CTPOCHUU U CBOIiCTBax cllararomymx #MWX OCHOBHBIX XHMMHYCCKHX
COCTMHEHUH, 3aKOHOMEPHOCTSX MPEBPAIICHH MaKpO- U MUKPOHYTPUEHTOB (OCJIKOB, JIUTIHIOB,
YrjIcBOAOB, BUTAMHWHOB, MHWHCPAJIBbHBIX BGH_IGCTB) Inpu XpaHCHUH TPOAYKTOB IIHUTAHUA U
nepepaboTKe MUIEBOTO CHIPHS.

Henabo AucHMILIMHBI sBIseTcs (OpMUpOBaHHE 0a30BOIl CHCTEMBbI 3HAHUM, KOTOpAs
OTBEUYAET COBPEMEHHBIM TEXHOJIOTHSIM ITHICBBIX TPOJTYKTOB.

OCHOBHBIMH 321a4aMU U3YYCHUS JUCIHUILTUHBI SBISIOTCA:

- TIOJIyY€HHE TCOPCTHUYSCKUX 3HAHUH O XUMHUYCCKOM COCTaBE CBHIPhS M IHIIEBBIX
CUCTEM, UX MOJTHOIEHHOCTH U 0€30MaCHOCTH;

- TIOJIyYeHHE  COBPEMCHHBIX  MPEACTABICHUH O  TPEBpalICHUH  MaKpo-,
MUKPOHYTPUEHTOB M HEaJTUMEHTAPHBIX BEIIECTB B TEXHOJIOTHUYECKOM MOTOKE;

- O03HAaKOMJICHHE C TCOPCTHUYSCKHMMH OCHOBAaMH W3BICYCHHS H (DPaKIMOHHPOBAHUS
KOMIIOHEHTOB CBIPbsI M MUIIEBBIX CHCTEM;

- TIONy4YeHHE HABBIKOB aHAIM3a W W3YYCHUS IUIICBBIX CHCTEM, MX KOMIIOHEHTOB W
100aBOK.

MecTo AUCHUIUIHHBI B CTPYKType o00pa3oBaTejibHOH mNporpamMmsbl. J(HcourinHa
«[lumeBass XuUMHUSA» OTHOCHUTCS K 6Oazosou oOs3arensHoii vactm (B1.0.22) ocHoBo#
npodeccuoHaIbHOM 00pa30oBaTeNbHON MporpaMMbl BhICIIeTo oOpasoBanusi (manee — OITOIL
BO).

JuciuninHa obecrieynBaeT pacUIMpeHUe U yriyOJieHWe 3HaHWM, YMEHUil, HaBBIKOB U
KOMITETEHITNH, CPOPMUPOBAHHBIX B XOJA€ H3y4eHHs IUCHUIUTUH «HeopraHudeckas XuMUS,
«AHamuTHYECKAs] XUMUs», «OpraHndecKas XUMUsy, «Pu3ndeckas U KOJUIOUTHAS XUMUS.

Juctunninaa yutaercs B 4 ceMecTpe, TPEIIIecTBYeT OJIOKY 00s3aTeNbHBIX
po(eCCHOHATBHBIX AUCIHILINH, TaKUX Kak «DHU3MKO-XUMHYECKHE OCHOBBI KOHJIUTEPCKOTO W
XJICOOTIEKApHOTO ~ TPOU3BOJACTBY»,  «BHOTEXHOJIOTHYECKHE  OCHOBBI  XJIEOOTMEKApPHOTO
MPOU3BOJICTBY», «[IWmIeBble W OWOJIOTMYECKH aKTUBHBIC n00aBkW», «TexHoiorus xieba u
MaKapOHHBIX U3JIETHII.



2. IlepeyeHb MIAHUPYEMBbIX Pe3yJIbTATOB 00yUE€HUS MO AUCIHUIJINHE,
COOTHECEHHBIX C MJIAHUPYEMBIMHU Pe3yJIbTATAMHU OCBOEHUSI 00pa30BaTeJIbLHOI

NPOrpamMmabl
Koapbl DopMyIHPOBKA HNuaukaTopbl I[Inannpyembie pe3y/ibTaThbl
KOMIIECTECHI KOMIIETEHIIUHA JOCTHIKCHUSA oﬁyqennﬂ
uii KOMIIeTEHIIMH
OIIK-2 |Cmoco6en npumensts | OIIK-2.1. 3HATH:
OCHOBHBIE 3aKOHBI M | OCYIIECTBISET pacyueThl, OCHOBHBIE OCOOEHHOCTH IMHUIIEBBIX
METOIBI aHAITU3UPYET CUCTEM M HX COCTaBa, CIIOCOOBL]
HCCeI0BaHUI HOJYICHHBIC PE3YILTATH |k oppeKTUPOBKH MUIIEBON CHCTEMBI
€CTECTBEHHBIX  Hayk | COCTABILACT \y peTh:
JUIS pelleHHs 3ajay | oroHouCHHC 0L BLIABIATE TIPOGIIEMBI TIPH AHAJH3E
npodeccHoHaTbHON HPOBCACHIILIM AHalHaM, KOHKPETHBIX CUTYyalui, IIpeJlaraTy
HUCIIBITAHUAM u
e TEIBHOCTH. HCCIIEIOBAHMSIM. CIOCOOBl WX PpELIEHUS C y4eTOM
A((HEKTHBHOCTH, OIICHKH PHCKOB U
BO3MOKHBIX MOCIIEACTBHH;
OCYIIECTBIATh MOMCK HH(pOpMaLU
10 TOJIyYUSHHOMY 3a/laHuto, cOop,
QHAJIN3 JTAHHBIX, HCOOXOIUMBIX JIJIs
pelIeHNs TOCTABICHHBIX 3a7a4;
HMeETh ONBIT MIPUMCHCHHUS
COBPEMEHHBIX METOJUK pacueTa H
aHaIu3a IoKa3aTelei,
XapaKTepU3yIOIIUX MUIIEeBHIE
CUCTEMBI.
OIIK-2.2. 3HATBh: OCHOBHBIE OCOOCHHOCTHU
CucremaTusupyet MUIIEBBIX CHCTEM U X COCTaBa,
pe3yabTaThl  HAYYHBIX [CIOCOOBI KOPPEKTUPOBKHU MHUILIEBOM
HCCIIE0BaHUM. CHUCTEMBI

'YMeTh: BbISIBIATH IPOOJIEMbI IIPU
AQHAJIM3€ KOHKPETHBIX CUTYyallUH,
[peagaratb CocoObl MX PEIICHUS C
yaeToM 3 (PEeKTUBHOCTH, OIEHKH
[PUCKOB M BO3MOHBIX
[OCJIEICTBUI; OCYILIECTBISATH IIOUCK
MH(GOpPMaIIUU TIO MTOTYYEHHOMY
3a/1aHuIo0, COOp, aHAJIU3 JIAHHBIX,
HEO0OXOIUMBIX JJISl PeIICHUS
[MOCTABJICHHBIX 3a7a4;

Baaners onbITOM: IPUMEHEHUS
COBPEMEHHBIX METOJMK pacuera u
aHaJIM3a MOKa3aTeNei,
XapaKTEePU3YIOIINX MMUIIEBHIC
CHCTEMBI.




Koambi DopMyIHPOBKA HNuauxaTopbl ILnanupyemble pe3y/ibTaThl
KOMIICTCHI] KOMIIETCHIIMHN JOCTHIKCHUSA oﬁyqemm
nn KOMIIETCHIIUH

OIIK-2.6. 3HaTB: TEOPETUYECKHE OCHOBBI

[Ipumensier 3HAHUS | TUIICBOM XHUMHU, OCHOBHbBIE

XAMUHN IIPH | BOMPOCHI  OOMEHa  BEIIECTB U

MPOBEACHUU SHEPTUHU B )KUBOU CUCTEME

HCCIIEIOBAaHU I 1| YMeThb: MPUMEHSATh KOHKPETHBIE

peuieHuu 3aKOHEI 1 METOAbI B KOMIJICKCHOM

npodecCroHaTBHBIX pelLIeHnn MPOU3BOJICTBEHHBIX

3aj1a4. 3aJa4
Buaagern: MCIoOIb30BaTh
[OJTy4YeHHbIC 3HAHUSI U YMEHUS B
KOMIIJIEKCHOM PEIIECHUU
[MPOU3BOJICTBEHHBIX 3a]a4 10
00eCIIeUeHHIO HaceJIEHUS
KaueCTBEHHBIMH MPOTYKTaAMHU
MMUTaHNS

3. O0BbEéM TMCHUIVIMHBI M BUABI Y4e0HOH padoThI

Ounas popma 0OyueHHS

3aouHas gopma
00y4ueHHs

00BbEM HacoB| BCETO YacoB
Bunsr pabot BCETO = e
3a4.ej./ § §
4acoB 3 3
< <
OO01mast TpyA0EMKOCTh TUCIUTUTHHBI 2/72 2/72 2/72
AynutopHast paboTa: 24 24 8
Jlexmum 14 14 4
[IpakTuveckue 3aHATUS - - -
JlabopaTopHbie pabOThI 14 14 4
Jlpyrue BUbI ayJJUTOPHBIX 3aHITHI - - -
[Tpenpk3amMeHaIOHHBIE KOHCYIbTAINH - - -
CamocTosTenbHas paboTa 00y4Jaronuxcs, 9ac 26 26 64
KPBOC 18 18
Bun npomexyTouHOM aTTecTaluu (3a4€rT, 3a4eT 3a4eT 3a4eT
PK3aMEH)




4, Conepxanne JTUCHUILUIUHBI

4.1. Pa3nenbl JMCUMILIMHBI M BU/IbI 3aHATHI (TeMaTU4YeCKUil M1aH).

KPBOC

i Paszgen nucIUImInHb JI 113 JIP CPC
‘ Ounas hopma oOydeHuUs
Pa3zgena 1. XuMu4uecKHii cOCTAaB MUIIEBLIX 9 v 10 16
CHCTEM
1. [Tema 1. Benku u aMUHOKHUCIIOTEI 2 2 2 3
2. [Tema 2. JIuntuaet 1 2 2 4
3. [Tema 3. YrueBonasl 2 1 2 3
4. [Tema 4. MunepabHbIC BEIIECTBA 1 2 2 3
5. [Tema 5. Buramunbl u (hepMEHTHI 3 2 2 3
Paznen 2. IlumeBbie 100aBKH, 0€30MMACHOCTD 8
MUIIEBbIX NPOAYKTOB M (PU3HOJIOTHYECKHUE 3) ) 10
ACNEKThI MATAHUSA
6. [Tema 6. ITumessie mo06aBku u BAJ] 2 1 2 3
7 Tema 7. UykepoIHbIE BELIECTBA U 3arPsA3HEHUE 1 4 2 3
MUTIEBBIX TPOTYKTOB
8. [Tema 8. ®U3HOJOrHUECKHE aCIEKTHI ITMTAHUS 2 4 4
Bcero 14 14 18 26
| 3a04Has popma 0OydeHHs
Pa3zgen 1 XumMmnuyecKkuii cocTaB NUINEBLIX 25 4 38
CHCTEM
1. |Tema 1. Benxu 1 aMHHOKHUCIIOTHI 0.5 1 8
2. [Tema 2. JIunmasl 0.5 1 8
3. [Tema 3. YrueBoganl 0.5 1 8
4. [Tema 4. MuHepaibHbIE BEIIECTBA 0.5 6
5 [Tema 5. ButamuHBI U (pepMEHTHI 0.5 1 8
Paznen 2. IlnmeBble 100aBKH, 0€30IMACHOCTD
MUIEBbIX MPOAYKTOB U (PU3HOJIOTHIECKHE 15 26
ACNIEKThI MATAHUSA
6. [Tema 6. [lumessie no6aBku u BAJ| 0.5 8
7 Tema 7 UykepoiHbIE BEIIECTBA U 3arps3HEHUE 05 8
MUTIEBBIX MTPOTYKTOB
8. [Tema 8. ®u3HOJIOrHUEeCKHE aCIIEKTHI TMTAHUS 0.5 10
Bcero 4 4 64

4.2. Conep:xxanue pa3iesioB y4eOHO AUCHUNIMHBI

Paznen 1 XumMuyeckuii cocTaB MUIEBLIX CHCTEM

Tema 1. benku 1 aMUHOKUCIOTHI

benkn. AMUHOKHCIIOTHI KaK cOCTaBHas 4acTh O0eiKkoB. DyHKIMOHAIBHBIE OCOOCHHOCTH U
knaccuukanus. Xumuyeckue cpoiicTBa. [IpoGiema GenkoBoro nedunura. benku mnuiieBoro
CBIpBS. VI3MEHEHUS B TEXHOJIOTUYECKOM TTOTOKE.

Tema 2. JIunuasl

OO6mas xapakTepUCTHUKAa JUMUIOB. JKUPHOKUCIOTHBI COCTaB.

TECXHOJIOTHYCCKOM ITOTOKE.

Tema 3. YriieBomsl

O yHKIIMOHAbHbIE
OCOOCHHOCTM U CBSI3b CO CTPYKTYpOH. XUMHUYECKHE CBOMCTBa JHUMUIOB. V3MeHeHus B




OO1m1as xapakTepucTHKa yrieBoJoB. dusnonorunyeckoe 3HaueHue U QYyHKIUHU. YTIEBOIbI
CBIpBS. VI3MEeHEeHUs! YIiIeBOI0B B TEXHOJIOTMYECKOM MOTOKE.
Tema 4. MunepanbHble BEIIECTBA
3HaueHUEe MHUHEpaJIbHBIX BemlecTB. IIpeBpamieHus MHMHEpaNbHBIX BEIIECTB B
TEXHOJIOTUYECKOM TMOTOKe. Metoasl ompenenenus. Boma. Pomp npga B oOecneueHuu
CTaOMIILHOCTHU MUILEBBIX MPOTYKTOB.
Tema 5. Butamunsl u pepMeHTHI
OOmass xapakTepUCTHKa BHUTAMMHOB. 3HAY€HME BUTAMUHOB U  OCOOCHHOCTH.
Burtamununzanus nponykToB nutanus. OOmiast xapakrepuctuka GpepmentoB. Knaccudukanus u
HOMEHKJIaTypa. 3HaueHHe (PepMEHTOB B NHUIIEBBIX TEXHOJIOTHAX. Bo3nelicTBIEe Ha aKTHUBHOCTb
(dhepMeHTOB (HhaKTOPOB TEXHOJIOTHUECKOTO MTOTOKA.
Paspnea 2. IInmesbie 100aBKH, 0€301aCHOCTDH MUILEBBIX IPOAYKTOB U
(pusnosornyeckne acCeKTbl NUTAHUS
Tewma 6. IInmessie qo6aBku u BAJ|
Oobmas xapakrepuctuka. Kiaccudukanus numeBsix 1006aBok. TpeboBaHuUs K
0€30MacHOCTH MUIIEBBIX J00aBOK. XapaKTepUCTUKa OMOJOTUYECKH aKTUBHBIX 100aBok (BA/I).
Beenenue BA/] B cocTaB MUIIEBBIX MPOTYKTOB.
Tewma 7. UyxepoaHsle BEIIECTBA U 3arpsI3HEHUE NMUIIEBBIX POJLYKTOB
OOm1re cBeeHUs OTIpEIeNIEeHUs U KIIacCU(UKAIUS Iy>KEPOIHBIX BEIIECTB U
3arpsi3HeHus. [lytn nonaganus ux B IpoAyKThl nuTaHus. OKpyKaroas cpeaa Kak MCTOYHHK
3arps3HEeHus. AHTHATUMEHTapHbIe (hakTophl MUTaHus. DanbcuuKaIs MPOYKTOB ITUTAHHUS.
Tema 8. ®u3noIOrMYecKue aCeKThl XUMHUH MUTAHUS
IIntanusa u nepeBapruBaHus OCHOBHBIX COCTaBHBIX yacTeil muiu B JKKT genoBeka.
Teopun n konnenuuu nuranus. Hopmuposanue notpedienus BeuecTs u 3ueprus. [Tuimesoit
paLroH COBpeMEHHOr0 4enoBeka. Konuenuus 310poBoro nuranus. OyHKIMOHAIbHBIE
UHIPEJUEHTHI U IPOTYKThI

4.3. [lepeueHb TeM JeKUuii

O0BéM. 1
No
/i Tewma Jrekiun dbopma oOyueHus
OYyHas | 3ao4Hasg
Paznen 1. XuMudecknii cocTaB MUIIEBBIX CHCTEM 9 2,5
1. [Tema 1. Benku u aMUHOKHUCIIOTHI 2 0,5
2. [Tema 2. JIunumasl 1 0,5
3. [Tema 3. YrieBonsl 2 0,5
4. [Tema 4. MuHepanbHbIC BENIECTBA 1 0,5
5. [Tema 5. Buramunsl 1 (hepMEHTHI 3 0,5
Paznea 2. [InmeBbie 100aBKH, 0€30IACHOCTH MUILEBBIX NPOXYKTOB U 5 15
(pusnosiornyeckue aCMeKThl MUTAHUS '
6. [Tema 6. [Tumessie no6aBku U BA/] 2 0,5
7. [Tema 7. UykepoaHble BEIIECTBA U 3arpsI3HEHHE MUIIEBBIX MPOTYKTOB 1 0,5
8. [Tema 8. ®usnoIOrHYEeCKHUE ACIIEKTHI TUTAHUS 2 0,5
Bcero 14 4




4. IlepedyeHb TeM NPAKTHYECKUX 3aHATHI (CEMHHAPOB)

O0BéMm, u
No
i Tema mpakTUyecKoro 3aHATHs (CeMUHapa) dbopma o0yueHus
OuyHasl | 3a04yHas
He npenycmoTpenst
4.5. llepeyeHn TeM J1a00paTOPHBIX padboT
O0BéM, u
Ne
i Tewma nexkuun dopma oOyueHHs
O4YHasl | 3a04Has
Paszgen 1. XuMHu4ecknii cOCTAB MUIEBBIX CHCTEM 9 3
1 Tema 1. benxu u amuHOKMCIOTHL. OnpeneneHue 6eska B BOJHOM 2 1
" PKCTpakTe pa3InYHbIMU METOAAMHU
2 Tewma 2. JIunuasl. Onpesenenye KUCI0THOTO YUCIIA MOACOTHEYHOTO 1 1
" Macia
3. [Tema 3. YrneBoapl. OnpejiesieHue MEeKTHHOBBIX BEIECTB. 2 1
4 Tema 4. MunepanbsHbie BemiecTBa. OnpeieieHue CoiepxKaHus Cyxoro 2 )
' |BelIecTBa M BJIary.
5. [Tema 5. ButamuHsl U pepMEHTHI 2 -
Pasnea 2. IInmeBbie 100aBKH, 0€30I1aCHOCTH MUIIEBBIX NPOIYKTOB 5 1
U puznoioruyeckue acmeKThl MATAHUS
6. (Tema 6. [Tumessie no6aBku 1 BAJl. Onpenenenne MUIIEBbIX 100aBOK. 1 -
7 Tema 7. UykepoaHble BEIIECTBA U 3aTPSI3HEHUE MUIIEBBIX TPOTYKTOB. 4 1
" |Onpenenenue 3arpsi3HSIIONIMX BEIIECTB.
8. [Tema 8. ®U3NOIOTHYCCKUE ACTICKTHI TUTAHUS - -
Bcero 14 4

4.6. Buabl camocTosITeIbHOI pa0doOTHI CTYICHTOB U NepevyeHb Y4eOHO-MeTOANYeCKOro
olecrievyeHus1 VI CAMOCTOSATEJIbHOI padoThl 00yUYaommXxcst

4.6.1. TloaroroBKa K ayIMTOPHBIM 3aHATHAM

Vuebuas ngucimmummia «[lumieBasgs XuMHA» sSBiIseTcs 0a30BOM OUCHUILIMHON, maeT
CTyICHTaM KOMIUIEKCHOE MPEICTABICHUE O MHOTOIPAHHOCTH IPOIIECCOB, MPOUCXOIAIINX B
ChIPb€ W MHILIEBOM IMPOAYKTE B XOJI€ TEXHOJOTMYECKOIO IPOLECCa U TEUCHUE XPAHEHUS.
AyaUTOpHBIC 3aHATHS MPOBOIATCS B BUAC JICKIMOHHBIX U JJAOOPATOPHBIX 3aHATUN - OJHOU U3
BaxkHeWmux Gopm o0ydeHus ctyneHToB. JlabopaTopHbIe 3aHSATHS MO3BOJSIOT HE TOJIBKO Oosee
IyOOKO TpOopaboTaTh W TMOHITH TEOPETHYECKYIO 4YacTh, HO M MPUOOPECTH HYKHBIC HABBIKU
paboTel B sabopatopuu. B Xone nekmmii pacKphIBAIOTCS OCHOBHBIE BOMPOCHI B paMKax
paccMaTpuBaeMON TEMBI, IEJIAIOTCS aKIICHTHl Ha HanOoJiee CIIOKHBIC M MHTEPECHBIC TTOJIOKEHUS
M3y4yaeMOro MaTepuajia, KOTOpbIe [OJDKHBI OBITh MPUHATHL CTYACHTAMH BO BHUMAaHHUE.
Matepuanbl JEeKIUN SBISIFOTCS OCHOBOM ISl TOJTOTOBKHU CTY/IEHTA K J1a0OPaTOPHBIM 3aHSITHSIM.
JlaGopaTopHble 3aHATHSA BKIIOYAIOT HE TOJBKO O3HAKOMJICHHE C PA3JIUYHBIMA METOJIUKAMU
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MPAaKTUYEeCKON paboThl, HO M 3a CYET JUCKYCCHUH, 00CYXIeHUI Hamboyee BaXKHBIX TEM JIydlle
MOHATh U YCBOWUTH TeopeTudeckuil marepuan. [IpoBenenue akTUBHBIX (opM 1a00paTOPHBIX
3aHATUI T03BOJIIET YBSI3aTh TEOPETHUECKUE TIIOJIOKEHUSI C MPAKTUYECKOH paboToil B
1a00paTOpUH, AKTUBHO Y4aCTBOBATh B 00CYKJICHUH U3y4aeMOIro MaTepHala.

IIpu noAroToBKe K MPAKTUYECKUM 3aHATUAM CTYACHT JOJIKEH:

- U3YYUTh PEKOMEHIYEMYIO JIUTEPATYpY;

- IPOCMOTPETH CAMOCTOSITENIBHO JTOTIOJIHUTEIbHYIO JTUTEPATYPy 110 U3y4aeMOU TEME;

- 3HaTh BONpPOCHI, IPEIYCMOTPEHHbIE IUIAHOM CEMHMHApCKOIrO 3aHATHA U NPUHUMATh
AKTUBHOE Y4acTHE B UX 00CYXK/IEHUU;

- 0e3 3aTpyHEHHs OTBEYaTh [10 TECTaM, IPEUIaraéMbIM K KaXK10H TeMe.

OCHOBHOH 11€TBIO JTA0OPATOPHBIX 3aHATUH SIBISIETCS KOHTPOJIb 32 CTENEHBIO YCBOCHMS
MPONIEHHOrO MaTepuasla, 3a XOJOM BBIIOJIHEHUS CTYAEHTaMH CaMOCTOSITEIbHOH paboThl U
npuOOpEeTeHne HABBIKOB CaMOCTOATENbHOM paboTel B jabopatopuu. Psg  BompocoB
JTUCIUTIIMHBI, TPEeOYIOMUX 0Cc000 TMPHUCTATBHOTO PAaCCMOTPEHUS, BBIHOCATCS Ha oOIiee
00CyX/IeHUE B BUJIE NPEIBAPUTEIHHO MPUTOTOBIEHHBIX KPATKUX JO0KIAJI0B.

ITpu npoBeneHun 1a0OPaTOPHOrO MPAKTUKyMa CO3/AIOTCS YCJIOBHS JUIsl MAKCHMAJIbHO
CaMOCTOSITEIIFHOTO BBIMOJHEHHUSI CTyJeHTaMu JabopaTopHbIX pabot. [TosTromy B xone 3aHATHA
peKoMeHayeTcs

® [IPOBEJCHHUE OIpOca MO COOTBETCTBYIOIEMY TEOPETUYECKOMY MaTepuaily ¢
OLICHKOIA;

e [IPOBEPKA FOTOBHOCTHU CTY/AECHTOB K BBINOJIHEHUIO JJAOOPATOPHON pabOTHI;

®  OILIEHKA BBINOJIHEHUS JAOOPaTOPHON pabOThI U MOJYYEHHBIX PE3YyIbTaTOB.

Jlrobass nmaboparopHast paboTa JODKHA BKIIOYATh TIJIYOOKYI0 CaMOCTOSTEIbHYIO
IPOPabOTKy TEOPETUYECKOIro MaTepHala, M3y4€HUE METOAMK IUIAHHMPOBAHUSA U IPOBEACHUSA
OKCHEPUMEHTa, OCBOGHHE HM3MEPUTENBHBIX  CpPEACTB, O00pabOTKy M  HHTEPIPETALUIO
SKCHEPUMEHTAJIbHBIX JaHHBIX. 3aHATHS B aKTUBHBIX M MHTEPAKTUBHBIX (OpMax HEOOXOAMMO
MPOBOJUTH C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX CHMYJSIUA, MOCTAHOBKM MPOOJIEMHBIX U
CUTYaLlMOHHBIX 3aJaHUH.

4.6.2. IlepevyeHb TeM KypcOBbIX padoT (IPOEKTOB)

No

i Tema KypcoBOTo MpOEKTUPOBAHUS, KYPCOBOU PabOTHI

KypcoBbie paboThl (POEKTHI) HE MPETYCMOTPEHBI.

4.6.3. TIlepeueHb TeMm pedepaToB, pacueTHO-TpapuIecKuX pador

Ne

i Tewma pedepara, pacueTHO-TpaduIecKuX padboT u ap.

Pedepartsl, pacueTHo-Tpaduueckne paboThl HE MPETYCMOTPEHBIL.



4.6.4. TlepeueHb TeM H Y4€eO0HO-MeTOAUYECKOro od0ecrneuyeHud il
CAMOCTOSITeIbHON padoThl 00y4aroIuXCcs
OO0OBéM, u
No . Y4eOHO-MeTOAMYECKOe dbopma
Tema camocToATENHHON pabOTHI
/o obecrnieueHue o0yueHHs
OYHas [3a04Has
Pa3zgen 1. XuMHUYeCKHIi COCTAB MUIEBLIX CHCTEM 28 38
benxy 1 aMHHOKHUCIIOTHL. JInmael. beikn n aMUHOKHCITIOTEI. YTIEBOIBI.
MuHepalibHbIe BelecTBa. ButaMuHbI U (pepMEHTHI. 28 38

1.

TIpenmer u 3agaun Kypca. [IumeBas xuMusl Kak Hayka o

coCTaBe, CBOMCTBAX M XUMHUYECKMX IIPEBpALICHUIX

KOMIIOHEHTOB ~ IIMILEBOIO  CBIPbS, IOJIYIPOAYKTOB H

FOTOBBIX MPOAYKTOB MNPH HUX XPAaHCHHUU U H3TOTOBJICHUH.

OCHOBHBIE KJAacChl IHUIIEBBIX BEIIECTB. I[IpOIyKTHI

MATAaHUA, HWX TMHOICBAA H OroJIorHYecKas LHCHHOCTD.

(OCHOBHEBIC KOMITOHCHTBI TIAIITA n HaTypaJIbHBIC

(haxTopsI
ICOBCPIHICHCTBOBAHNA TeXHOJ’[OFHﬁ, IIOBBIIIICHUA HHHICBOﬁ )51

IKOMIIO3UIIUH Ha ux OCHOBC KakK

OMOJIOTMYECKOW  LEHHOCTH  M3JCNMd W NPHIAHUS

MoCIEeIHUM Je4eOHO-TTPO(PHUITAKTUUECKO M u

(bYHKIIMOHAIBHOW HANPABIEHHOCTH.

Posie GenkoB B nuTanuy. BaskHelmne QyHKIMK OenKoB.
Hopwmer notpebnenus 6eixos. [Ipodiema 6enxoBoro
necdunmTa Ha 3eMIie U IyTH ero rnpeoJioieHus. bemkoso-
KaJIOpuitHAasl HEOCTATOYHOCTD U €€ MOCIIECTBUSL.
[Mumessle amtepruy. benku kak monmmMepsl aMHHOKHCIIOT.
BaxHeiinie cBoicTBa U (GU3HOIOTHICCKUE (PYHKIHH
AMHUHOKHCIIOT B OpraHu3Me. BpoxkieHHbIe HapyIIeHUs
AMHHOKHCIIOTHOTO 0OMeHa y yenoBeka. DeHMIKETOHYPHSL.
benku msica, MOJIOKa, MX OCHOBHBIE KOMIIOHEHTHI U
Orosornyeckas eHHOCTh. KazenH Mosoka, MHO3¥H,
MHOTJIOONH, aKTHH MBIIIeYHOH TKkaHu. benkn
COEMHUTENBEHOMN TKaHH.

[Mousitie o HOBBIX (popmax OenkoBoi mwmd. OCHOBHBIC
[PYMIIBI  OENKOBBIX IPOAYKTOB (MyKa, KOHIIEHTPATHI,
m3omatel). [Ipobimema oborameHuss NMPOIYKTOB ITHTAHUS
TMMUTHPYIOLIHMH
(YHKLMOHAIBHBIX CBOWCTBaX OEJIKOB M 3HaueHUE HMX I

AaMHHOKHCJIOTaMH. Tlonstue (o}

obecrieueHHS KayecTBa MTUIIEBBIX MIPOIYKTOB.
[MpeBpamenuss OenKOB TPH XpaHEHHWH CHIPbI W B
TEXHOJIOTHYECKOM  IOTOKE  IPOM3BOJACTBA  MHUIIEBBIX
MpoaykToB. JleHaTypaums, HeCTPyKIUs, arperamus Hu

B3aMMOJICHCTBHE OCJIKOB C JApYruMHr KOMIIOHCHTAMU IHIIHA.

DuU3n0I0ruYecKoe
SHAUCHHE YTJICBOJAOB B OpraHuW3Me. YcCBaWBaeMbie WU
HEyCBaMBacMbIe [Mumiessbie
CBIpbEBBIC oTpedieHue.

yFJ’IeBOL[I)I, nux KHaCCI/I(l)I/IKaHI/IH.
YIJICBOABI.

HUCTOYHUKU u

BOJIOKHA,
OcHOBHEIE

ux

IKOMIIOHCHTBI IMHIICBBIX BOJIOKOH (FeMl/lLIeﬂﬂlOHOSbl,

[MEKTHUHOBBIE  BEILECTBa,  IICILUIIOJIO3A,

CTpOEHHUE, CBOMCTBA U POJIb B IIUIICBAPEHUU.

JUTHUH), HX

Heuaer A.Il., TpayGenGepr
C.E., KouetkoBa A.A. u 1p.

[Mox pen. A.Il.Hedaega.
N3n.4-e.- CII6.: THOP,
2007. — 640 c.

Hewaer A.Il.,, TpayGenOGepr
C.E., KoueTkoBa AA.
IIlumesas xmmusa  JlaHp,
2015-672,

http://e.lanbook.com/book/6

9876

Kononszuas B.C. Ilmmesas
XUMHUs: YueOHOe TmocoOue
JIaHb, 1999-140,
http://e.lanbook.com/book/4
3475
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YriaeBomsl B CHIPhE W IHIIEBBIX MPOIYKTaX. DYHKIHH
IMOHO- nu OJ'II/IFOCEIXS.pI/IJlOB B IMUIICBBIX nponyKTax.
CTpyKTYpHO-(QYHKIIHOHAIbHAS  POJb  IOJIMCAXapUOB
(KpaxMaji, TJMKOTCH, LEJUII0I03a, I'e-MHIICIUTIONO36I,
MEKTUHOBBIE BEIIECTBA).

Peakiuu yriieBOJI0B, MPOTEKAIOIIHE MPH TEXHOJIOTUIESCKOU
00paboTKe  ChIpbst  (TMApPONM3,  AErWaparaius U
TepMUYECKas Jerpajganus yrieBoioB, He(EPMEHTATHBHOE
[MOTEMHEHHE, KapaMeIu3alusl, Me-IaHOMJMHO0Opa30BaHue,
OpOKEHIE).

Jlunnaer. dusnonorudeckas posib JUIUAOB B OpPraHu3Me.
[Mpocteie u cioxHble aunUAbl. OCHOBHBIE HCTOYHHKH
TUMIAOB B NHUTAHWW. JIUMMABI CHIphS M IHILEBBIX
MpoaykToB. IInumieBas neHHOCTh Macem U KUPOB.

PKupHOKHCTIOTHBIN cocraB Macen u ’KUPOB.
DcceHIManbHbIe BBICIIINE JKUPHBIE KHUCJIOTHL.
bruonornyeckass 3(QGEKTHBHOCTH JKUPOB M Macell,
cOBpeMEeHHbIEe TpeOOBaHMs HAYKH O MUTaHUH. [loTpeOHOCTh
opraHu3mMa B MPOCTBIX U CIOXHBIX  JIMIKAAX,
DCCEHIMANIBHBIX KUCIOTAX.

Cxema mnepepabOTKH M HCIIOJIB30BaHHS XKMPOB WU Macell.
OCHOBHBIE XMMHYECKHE TNPEBPAICHHUS JHUIMUAOB MpPH
MTPOM3BOACTBE M XPAaHEHWH MPOJIYKTOB MHUTaHMS (THAPOIN3
TPHUALMIITIINIIEPHHOB, MEpesTepUHKAINS, THIPUPOBAHUE,
OKHcIeHue). Posib KHCIIOTHOTO M NMEPEKHUCHOTO YHCENl NpH
OIIEHKE KauecTBa Macenl U JKUPOB.

Makpo- ¥  MHKPODJIEMEHTBL. 3HAa4eHHE OTHCNIBHBIX
MUHEpaIbHBIX  BEHNIECTB JUI1 OpraHM3Ma 4YeJoBeKa.
PacnipenenieHrie MUHEpAIBHBIX BELIECTB B CHIPhE U
BIUSHUE TEXHOJOTHYECKOH 00pabOTKM HAa MHHEpPATbHBIHA
COCTaB CBIpbSl W NHIIEBBIX IPOAYKTOB. Pomb BoOmo- u
PKHPOPACTBOPUMBIX BUTaMHHOB B [UTaHUH.
duznosnornyeckoe 3Ha4yeHNE BUTAaMHHOB M ITOTPEOGHOCTH B
Hux. ConepkaHne BHTAMHHOB B CHIph€ M T'OTOBBIX
mpoaykTax. Crioco0sl coxpaHeHHs BUTaMUHOB. Poib Bogo-
M OKMPOPAacTBOPUMBIX ~ BHUTAaMHMHOB B IIMTaHUH.
duznosnornyeckoe 3HadyeHNE BUTAaMHHOB U IIOTPEOHOCTH B
Hux. ConepkaHne BHTAMHHOB B CHIph€ M T'OTOBBIX
mpoaykrax. CriocoObl COXpaHEHHUSI BATAMUHOB.

Pasnea 2. IlnmeBbie 100aBKH, 0€30I1aCHOCTDH NUIIEBBIX IPOAYKTOB H 20 26
dusnonornyeckue aceKTbl NUTAHUS
2. |OcHoBHBIE BHIBI mUIIEBOrO ChIpbS W ero xumudeckuii | Hewaer A.IN., TpayGenbepr| 20 26

coctaB. llpomeccsl, MPOTEKAOIME TP  XPAHCHUH
MUIIEBOTO  CBIPbS € HEPa3pyLIEHHON  KJIETOYHOU
cTpykTypoil. OCOOEHHOCTH JIOKaIW3alii MPOLECCOB B

KmeTkax W TKaHsx.  OcoOeHHOCTH  (HU3HOJIOTO-
OMOXMMHUYECKHX IIPOLIECCOB B CHIpbE. HTEHCHBHOCTb
TIBIXaHHS Kak UHTETPAJIbHBIN TIOKa3aTeib

C.E., KouetrkoBa A.A. u 1p.
Ilon pen. A.IlHeuaesa.
MN3n.4-e.- CIIo.: THUOPU,
2007. — 640 c.

Heuaer A.Il.,, TpayGenOGepr

C.E., KoueTkoBa A.A.
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(bHU3HOJIOTUYECKOTO COCTOSIHHS MUIIEBOTO ChIPhs. Crioco0bI
PETYJINPOBAHUA MHTCHCUBHOCTH JbIXaHU. HI/IH_IGBBIC
T00aBKH, OMOJIOTMYECKH aKTHBHBIE H00aBKH.MeXaHH3MBbI
[PETYJINPOBAHUA OKHUCIUTEIIBHBIX TIPONECCOB B KIICTKE:
QHTUKHUCIOPOAHAS, AHTHUIIEPEKHCHAS, aHTHPAJAUKaIbHAS
BaluTa KJICTOYHBIX MeMOpaH. HapyiieHue kommapTMeHTa
Mpu TepepabOTKe MHUINEBOrO ChIpbS W HM3MEHEHUS B
XxapakTepe MPOTEKAIOIIMX IMPOLECCOB (OKUCIUTENBHBIX U
THAPOJIUTHUYECKUX). BrnsHue BHemHeHW cpemgpl Ha
XUMHUYCCKHUE U 6HOXHMH‘{CCKI/IC MpouecChl B CBIPHEC.
IMutanue w numeBapeHue. CTpoeHHE MUINEBAPUTEIHLHOM
ICUCTEMBI. OCHOBHBIG JTaIlbl MMUIEBapCHUA.
HCHOHI/IMepI/I?:aHI/IS[ OCHOBHBIX MMOJINMMEPOB TIMIIHA.
[MumeBaputenbubie  GepMeHTsl. OCHOBBI  MeTa0OIH3Ma
YIJI€BOJOB, AMHWHOKHCIOT W JIMOKWJAOB B OpraHu3Me
yeJoBeKa OCHOBBI palroHAIBHOTO MUTAHMUS.
Du3nonoruyecKkre acrekTbl XUMHH IINIICBBIX BCIICCTB.
AJ'II/IMCHTapHI)Ie N HCAJIUMCHTAPHLIC BCIIECTBA, MAKpO- U
MUKPOHYTPUEHTEI. OCHOBHBIE TEOpUU MIATaHMUS.
[TosockeHust Teopur COATAHCHPOBAHHOTO IMUTAHUS U
(dopmyna  cOalaHCHPOBAaHHOTO  MHUTaHHS 1O  A.A.
[MokpoBckoMy. [IpHHIMOBI  paNMOHAIBHOTO  IHTAHUS.
OCHOBHBIC TIOJIOKCHUSI TCOPHM AaJICKBATHOTO IMHTAHUSL.
PekoMeHTyeMbIe HOPMBI MOTPEOJICHUS THIICBBIX BEIICCTB
m SHeprud. [IWIIEBO palMOH COBPEMCHHOTO YEJIOBEKA.
OCHOBHI)IC Tpynibl IUIIEBLIX  BCHICCTB. KOHHGHHI/IH
310pOBOT0 IHUTAHUA. CDyHKLII/IOHaJ'II)H]:Ie HUHI'PEAUCHTBI U
TPOIYKTEI.

IlumeBass xumusa  JlaHsb,
2015-672,
http://e.lanbook.com/book/6

0876

Kononssuas B.C. [Tumiesas
XUMHSL: YaeOHOe mocooue
JTans, 1999-140,
http://e.lanbook.com/book/4
3475

Bcero| 48 64
4.6.5. Jlpyrue BHIbI CAMOCTOSITEILHOI PaGoOThI CTY1€HTOB
O0BéM, U
YyebHo- 2
. dbopma
Tema caMOCTOSATEIIbHOW PaOOTHI METOAUYECKOE
0o0y4yeHust
obecrieyeHue
OYHAasl |3a04HAA
Paszaen 1. XuMHu4ecknii cocTaB MUUIEBbIX CHCTEM 10

1. [Tema 1. benku 1 aMHMHOKHUCIIOTHI é 2
2. [Tema 2. Jlunuasl 5 2
3. [Tema 3. Yruesojst =2 2
4. [Tema 4. MuHepanbHbIC BEIIECTBA é g 2
5. ([Tema 5. Butamunsl u pepMeHTHI = = Eﬁ 2
Pasnen 2. IInmeBble 100aBKH, 6€30I1aCHOCTH MUIIEBBIX o : E 8
NPOAYKTOB M (PM3H0JOTrHYECKHE ACTeKThI IHTAHUS 6: % o
£ £0
6 [Tema 6. [Tumessle no6aBku u BAJ] E = 2
)
7 Tema 7. UyxepoIHbIE BELIECTBA U 3arPsI3HCHHE ? 2
MUILIEBBIX MPOTYKTOB &
8. [Tema 8. ®U3MOIOrHYECKHE ACTIEKTHI IUTAHHS 4
Bcero 18
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4.7. IlepeyeHb TeM M BH/I0B 3aHATHI, IPOBOAUMBIX B HHTCPAKTHBHOH Gopme

Ne dopma 3aHATUA Tema 3anaTusa WNutepaktuBHbiii MeToq | OOBEM, U
n/m
1. Jlekumst [TumeBbie n00aBKu, BUIBI W | IHTepakTHBHAS JICKIUS 2
HUCIOIb30BaHUE
5. DoH/1 OLIEHOYHBIX CPEeACTB /IJIsl IPOBeAeHH s POMEKYTOUHOI aTTeCTAllUU

[Tonaoe onmcanue (hoHIA OIEHOYHBIX CPEICTB TEKYIIEH W MPOMEKYTOYHOH aTTeCTAIlUH
oOyyarolmuxcs ¢ nepeuyHeM KOMIIETCHIIMH, ONHCaHUEM I0Ka3aTellell U KPpUTEPUEB OLICHUBAHUS
KOMIIETEHIIUH, 1IIKaJl OLlEHUBAHUs, TUIIOBbIE KOHTPOJIbHBIE 3a1aHUsI U METOIMYECKUE MaTepUabl
IIPEICTABIEHBI B IPUIIOKEHUH K HACTOSIIEH porpaMMe.

6. Y4yeOHO-MeTOANYECKOE 00eceYeHUue TUCINILINHBI

6.1. Pexomenayemasi iuTepaTypa

6.1.1. OcHoBHas 1UTEpPaTypa

Ne i/t

CTpaHUI]

ABTOp, Ha3BaHUEC, MCCTO U3JaHUs, U31-BO, I'OJ U3JaHWA, KOJIUYCCTBO

Komn-Bo 7xk3.
B OUOJL.

A.I1. Heuaen Ilumiesas xumust / Hewaes A.I1., Tpayoen6epr C.E.,

2, 3JIEKTPOHHBIN

1. |KouerkoBa A.A. u ap. Ilog pen. A.Il. Heuaesa. U3n.4-e.- CIIG.:
CHOP]I, 2007. — 640 c. beeype
HeuaeB A.IL., Tpay6enGepr C.E., KouetkoBa A.A. I[lumesas xumus TEKTPOHHBI
2. [Tanp, 2015-672, http://e.lanbook.com/book/69876
pecypce
A.JO. KonecunkoB brnoxmMmuaeckne CHCTEMBI B OIleHKE KaueCcTBa .
3. [mponykroB nutaHus. — M.: Ilumesast npomMeinuieHHOCTH, 2000. — 414 2, ansgzg ;ZIHHH
C.
6.1.2. JlonosiHuTEbHAA JIUTEPATYpPa
Ne i/ ABTOp, Ha3BaHME, MECTO U3JJaHUA, U3/-BO, TOJ] U3/IaHUSI, KOJIMYECTBO CTPAHUI]
1 Heuaes A.II., KouetkoBa A.A., 3aiines A.H. [TumeBsie 1 OMOIOrMYECKH aKTUBHEIE
" [mo6aBxu. — M.: Koioc, 2004
/Tonuenko JI.B., Hagpikta B./l. be3onacHocTs nueBon npoayKkuuu. — M.:
2.
[Tnmenpomusaar, 2001. — 525 c.
3 Cunaesa T.I1., KouetkoBa A.A., KonecnoB A.1O. TpaHcreHHble MUIIEBBIE TPOIYKTHI:
" |puck u nepcrektrBa / [TnmieBas npoMbIIeHHOCTb. - 1999. - No10. — C.14 - 15
4 [[TernepoB b.A. Meauruackas MUKpOOHast SKOJIOTHS U (yHKITMOHAIBHOE TTuTanue. T.3.
" | M.:I'pants, 2001. — 287 c.
6.1.3. Ilepuoanyeckue U31aHUA
Ne HaunmeHnoBanue uznanus N3narenscTBO [Nonbr uznanus
/1

He npenycmoTpeHsl.
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6.1.4. MeToanueckue yKa3aHus Vi1 00y4AIOIIMXCS 110 OCBOCHHIO U CHMIIIMHBI

Ne i/t

ABTOp, Ha3BaHKUE, MECTO W3JIaHUsI, U3/-BO, F'OJl U3/IAHMS], KOJIMYECTBO CTPAHUI]

[Tunasos LI, ITuBoBap A.K. np. IIpaktukym nmo numesoit xumunmuu / LI .TTunasos,

1. [A.K.IIuBosap, M.I1.ba0ypuenkoBa, H.B.baykosa, K.O.[lyounkas - Jlyranck: JITAY,
2022. 120 c. — URL: http://Inau.su/biblioteka-gou-vo-Inr-lgau.
2 [TuBoBap A.K., baGypuenkosa M.I1. PaGouas teTpanp no nuieBoit Xxumun. — JIyranck:
- PIHAY, 2022.-60 c.
3. [[Musomap A.K. Jleknuu o mumeBoit xumuu. — JIyranck: JIFAY, 2022. uatepHET pecypc

6.2. Ilepeuenb pecypcoB HHG(OPMANMOHHO-TEIeKOMMYHUKANIMOHHON  ceTH

«uTtepHer» (nasee - ceTb «AHTEpPHET»), HEOOXOAUMBIX /1JI51 OCBOEHHS M CUUILTHHBI

Ne i/m HasBanue nntepHeT-pecypca, aipec u pekuM J0CTyna
1 Bukuneaus — cBoOoHas sHIMKIONEANS. [DnexkTponnbiit pecypc]. URL:
" |https://ru.wikipedia.org/wiki (mara oopamienus: 20.08.2022).

DyHIaMeHTaIbHAS dJIEKTpOoHHAs Ondmoteka «Dmopa u payHay. [DIEKTpOHHBIN

2. [pecypc]. Pexxum nocryma: http://herba.msu.ru/shipunov/school/sch-ru.htm (zata o6pamienus:
20.08.2022).

3 http://www.chem.msu.su/rus/library/welcome.html Xumuueckuii mopran

4. |Hayunas snextponHas 6moimoreka eLIBRARY.RU

5. [PuexTpoHHO-OMONIMOTEUHAs cucTeMa u3aarenbeTa «Jlanpy - hitp://www.e.lanbook.com

6.3. Cpencrsa odecrnieyeHUsI OCBOCHUSI TUCHUIIMHBI

6.3.1. KomnbloTepHble 00y4aronye 1 KOHTPOJIUPYIOLIHE MPOTrPAMMbI

DyHKIMS TPOrPaMMHOT0 00eCIIeUeHUS
Ne | Buyg yueO6Horo | HamMmeHoBaHHE TpOrpaMMHOTO i porp
n/m 3aHATHUS obOecrieueHus MOJIETTUPY-
KOHTPOJIb oOyuaromias
fo1as
1 |IIpaktuueckue [[Iporpamma s TECTOBOM + - +
OIICHKH 3HAHWUM CTYJICHTOB
Mudl
6.3.2. Ayamo- ¥ BUA€ONOCOOHS
Ne /it By nocoOusi, HaMuMeHOBaHHE
He npenycMoTpeHsl.
6.3.3. KommnbloTepHble Mpe3eHTAIMH Y4eOHBIX KYPCOB
Ne n/mn Tema, BUJ 3aHATHS

He npenycMoTpeHsL.
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7. Onucanue MaTepuaJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOIi JAJIsl OCYIIeCTBICHUS
00pa30BaTEILHOrO NpoIecca No TUCHUIINHE

HanmMenoBanue o60opymnoBan-

Ne | HbBIX yuyeOHBIX KAOMHETOB, [lepeuenb OCHOBHOTO 000pyIOBaHMS, TPUOOPOB U
/Tt | OOBEKTOB JJISI POBECHUS MaTepuaaoB
3aHATUN

1. |T-313 — yuebnas ayauropus | Cron — 21 mrT., ctyn — 34 1wrt., TymMmO0uky — 2 ., mkad — 3
Ui poBeleHus | IUT., Kap BbITKHOW — 1 mT., 1abopaTopHOoe
JIEKIIMOHHBIX, o0opynoBanue, jabopaTopHas mnocyzaa (KoJIObl, MHHUIETKH,
1a00paTOPHBIX U | OIOpeTKH, BOJSHbBIC XOJOJWIBHUKM M IIp.), XUMHUYECKUE
PAKTHYECKUX 3aHATUH, | pEaKTUBBI, 1EMOHCTPALIMOHHbIE MaTepualibl (CTEHIbl U IIp.),
IPYMIOBBIX U | yueOHO-METOMUECKUE MaTePUaIbl
VH/IMBU1yaJIbHBIX
KOHCYJIbTallUH,  TEKYIIEro
KOHTpPOJIS, ITPOMEKYTOUYHOMN
aTTecTaluu u
CaMOCTOSITEJIbHOM paboThI

2. |T-312 — aymuropus s |Crom — 7 mT., CTYJ — 5 mIT., cTOJ J1ab. — 2 MT., mKapsl — 3
BBINOJTHEHUS IT., XOJIOAWJIBHUK — | 1IT.
CaMOCTOSITEJIbHON ~ paloThl,
IIPOBEJICHUS] TPYNIOBBIX H
WH/IMBH1yaJIbHBIX
KOHCYJIbTalINH,
nabopaHTCKast
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8. MexaucuMnjiMHapHble CBA3U

IIporoxo.
COIVIACOBAHUs pabo4el NpOorpaMMsl ¢ APYrUMH AUCHUIUIMHAMU

[Mpennoxkenust 06 H3MEHEHUIX B
HaumeHoBaHHe TUCIUIIIUHEI, C . .
N Kadenpa, ¢ xoTopoii IpoBOAKIOCH pabodeil mporpamme.
KOTOPO#i MTPOBOAUIOCH
corjlacoBaHHe 3akiaroueHne 00 UTorax
COIJIaCOBAaHUE
COTJIaCOBAHUSI

«DHU3UKO-XUMUYECKHIE OCHOBBI
KOHIUTEPCKOTO U
XJIeOOMEeKapHOro

MIPOU3BOJICTBY,

«BHOTEXHOIOrNYECKHE OCHOBEI Kadeapa TexHonoruu msca u COIJIACOBAaHO

XJICOOTIEKapHOT O MSCOIPOIYKTOB
MPOU3BOACTBY, «IluieBsie u
OMOJIOrMYECKH aKTHBHBIE
n00aBkny», «TexHomorus xiebda
Y MaKapOHHBIX U3JICITHID».
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Jluct n3meHeHuit pabodel mporpaMMel

IIpniaoxenne 1

Homep
N3MCHCHUS

Howmep
MPOTOKOJIA
3acenaHus
kadeapsl U 1ata

CTpaHuisl ¢
U3MEHEHUIMU

[IepedeHn OTKOPpPEK-
TUPOBAHHBIX ITYHKTOB

TTonmmce 3aBe-
IYIOILIETO
kadenpou

17




IIpniaoxenne 2

Jluct nepuoauuecKux MpoBepoK paboyei mporpamMmbl

JIOJ>KHOCTHOE JIUII0, MPO-
BOJIMBIIIEE MTPOBEPKY
®.1.0., 10JKHOCTD,

Jara

IToTpebHOCTE B
KOPPEKTUPOBKE

IlepeueHp MyHKTOB, CTP.,
pasaesnoB, TpeOYOIUX
U3MEHEHUHN
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Ipunoorcenue 3

MUHUCTEPCTBO CEIBCKOro X03s1cTBa Poccuiickon Penepaunu
®EJIEPAJIBHOE 'OCYIAPCTBEHHOE BIOJ/IKETHOE OGEPA30BATEJIBHOE
VUPEX/IEHWE BBICIHIEI'O OBPA3SOBAHI A
«JIYTAHCKHI FOCY}IAPCTBEHHbIﬁ ATPAPHbBIV VHUBEPCUTET
MMEHU K.E. BOPOILINJIOBA»

®OHJ ONEHOYHBLIX CPEJICTB
o nucuuiuinee (moaynto) Iumesast xumus
Ju1s HanpasiieHus noaArotoBku 19.03.02. I[IpoayKTel NUTaHUS KUBOTHOTO MPOUCXOKICHUS
HanpaBJiIeHHOCTH (npodninp) TexHomorus xneda, KOHIUTEPCKUX U MAKAPOHHBIX H3/IETHN

YpoBeHb pohecCHOHATLHOTO 00pa30BaHus: OaKaTaBpuaT

T'ox mauana moarorosku: 2023

Jlyrauck, 2023
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1.TMMEPEYEHb KOMIIETEHIIAN, ®OPMUPYEMBIX IUCIHUILIMHOM, U INTAHUPYEMBIE PE3YJIbTATHI OFYUEHUA

Kon dopMynHrpoBKa HNHaukatopsl Otan IInanupyemblie HanmenoBanue monynei u HanmenoBanue oieHOYHOTO
KOHTpO- KOHTPOJIMPYEMOM JOCTUKECHHUS (ypoBeHb) pe3yabTaThl (unm) pa3ienoB AUCHUTUIMHBL CcpeicTBa
JTUpyeMOH KOMIIETCHIIUU KOMIIETCHIINU OCBOCHHUS oOyueHus Texymuii IIpomexyTou
KoMIIe- KOMIIETECHIINH KOHTPOJIb Has
TEHIIUU aTTecTanus
OIIK-2 Crniocoben OIIK-2.1 IlepBsiii 3Tan | 3HaTh: ocHOBHBIE | Monyinb 1. Cratnueckas TecTsl 3auer
MIPUMEHSTH OcymectBisier | (TOpOTOBBIN 0COOCHHOCTH OMOXUMHSI 3aKPBITOTO
OCHOBHBIC 3aKOHBI pacqersl, YPOBEHbD) nuuieBbix cucteMm | Paznen 1. Beenenue. Ctpoenue | tuma
U METObI aHaJI3UPYET U WX COCTaBa; | KIETKH. YTIIeBOAbL. JINmuas!.
UCCIIE0BAHMIM TIOTyHCHHBIC CIIOCOOBI Benku. HykieMHOBBIE KHCIIOTBI
€CTECTBEHHBIX Pe3yJIbTaTel KOPPEKTUPOBKH Paznen 2. Buramunsbl. 'OpMOHBI.
HAyK JJIs pEIEHUs ;2;;?:;:;;6 o MUILEBOM DepMEeHTHI
3a1a4 MIpOREEHHEM CUCTEMBI Mopyns 2 Ilunamuueckas
npodeccruoHaIbHO AHATH3AM, OMOXUMUS
1 1esTeTbHOCTH HCHBITAHMSIM | Pa3znen 3. O6MeH OCHOBHBIX
HCCIICI0BAHUS. IPYII BELIECTB ¥ SHEPTUHU B
JKUBOU CUCTEME
Pasnen 4. buoxumus Msica,
MSCOIPOAYKTOB, MOJIOKA U
MOJIOKOIIPOAYKTOB
Bropoii stan | - YMeTh: Mopyns 1. Cratnueckas Tectbl 3auer
(IpOABUHYTHI | BBIABISITH OMOXUMUS OTKPBITOTO
1 ypOBEHbB) npobnembl  mpu | Paznmen 1. Beenenue. CtpoeHue | Tuma
aHanm3e KJIETKH. YTIEBOABI. JIMIUIBI. (BompOCHI
KOHKPETHBIX benku. HykiienHoBbIe KUCTIOTBI | JIJIst OTIpOCa)
CUTYaLNH, Pa3znen 2. Butamunsl. 'opMOHBI.
MpeaaraTh depMeHTHI
CIOCOOBI ux | Moayns 2 Jlunamuueckas
peueHus c | Guoxumus
Y4eTOM Paznmen 3. OOMEeH OCHOBHBIX
3¢ (HEeKTUBHOCTH, | TPYII BELIECTB U SHEPTUU B
OLICHKH PHUCKOB M | )KMBOMW CHUCTEME




Kog dopMynupoBKa HNHaukaTtopel Oran IInanupyemsblie HanmenoBanue monynei u HaunMeHOBaHKE OLIEHOYHOTO
KOHTpO- KOHTPOJINPYEMOU JNOCTHKECHUS (YpoBeHb) pe3ynbTaThl (unn) paszienoB JUCIUILIMHBI cpeacTsa
BO3MOXHEIX Pazgen 4. buoxumus Msca,
IIOCJICJICTBH; MSICOIIPOAYKTOB, MOJIOKA U
OCYLIECTBIIATh MOJIOKOIIPOIYKTOB
MIOMCK
uHpopManuu 1O
MIOJIyUEHHOMY
3aJaHno, coop,
aHaJIN3 JIaHHBIX,
HEO00XO0IUMBIX
IS pelieHus
MTOCTaBJIEHHBIX
3a/1a4;
Tpetwnii aTan Baagern Monynsb 1. Cratuueckas [IpakTnuecku | 3auer
(BBICOKHI ONLITOM: OMOXUMUS € 3aJaHus
YPOBEHbD) MIPUMEHEHHUS Paznen 1. Beenenne. Ctpoenue
COBPEMEHHBIX KJIETKH. YTIeBOAbL. JIUnumabl.
METOIVK benku. HykinenHoBbIE KHCIOTHI
pacyera u | Paznen 2. Butamunsbl. ['opMOHBI.
aHanusa depMeHTHI
[IOKa3aTelleH, Monyinb 2 Jlunamuueckast
XapaKTepu3yron[ | OHOXUMUS
ux nuieBsle | Paznen 3. OOMeH OCHOBHBIX
CUCTEMBI. IPYII BELIECTB ¥ SHEPTUU B
JKUBOH CUCTEME
Pasznen 4. buoxumus Msca,
MSCOIIPOAYKTOB, MOJIOKA U
MOJIOKOIIPOYKTOB
OIIK-2.2 [lepBebiii 3Tan | 3HaTh: ocHOBHBIE | Moaynb 1. Ctatnueckas Tectsl 3ayer
Cucrematuzup | (mOpoOroBbIi 0COOEHHOCTH OMOXUMUS 3aKpPBITOTO
yeT YPOBEHB) nuueBbix cucreMm | Pasnen 1. Beenenue. Ctpoenune | tuma
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Kog dopMynupoBKa HNHaukaTtopel Oran IInanupyemsblie HanmenoBanue monynei u HaunMeHOBaHKE OLIEHOYHOTO
KOHTpO- KOHTPOJIMPYEMOU JOCTHKCHUS (YpoBeHb) pe3ynbTaThl (unn) paszienoB JUCIUILIMHBI cpeacTsa
pe3yabTaThl U UX COCTaBa; KJIETKH. YTieBOAbI. JIumumab.
Hay4YHBIX CIIOCOOBI benku. HykienHOBBIE KHCIIOTBI
HCCIIeIOBAaHUI KOPPEKTUPOBKH Paznen 2. Buramunsbl. 'OpMOHBI.
UIIEBOU DepMEeHTHI
CHUCTEMEI Monayns 2 JIlunamuyeckas
OMoXuMUs
Pasznen 3. OOMeH OCHOBHBIX
IPYINI BELIECTB ¥ SHEPTUHU B
KUBOU CUCTEME
Pasnen 4. buoxumus Msica,
MSCOIPOAYKTOB, MOJIOKA H
MOJIOKOIIPOYKTOB
Bropont stann | Ymers: Monynsb 1. Cratuueckas TecTsl 3auer
(MPOABUHYTHI | BBIABIATH Oonoxumus OTKPBITOTO
1 YpOBEHb) po0GsIeMbl Ipu Pa3znen 1. Beenenue. Ctpoenue | tuma
aHaJIn3e KJIETKU. YTaeBOIbl. JIunuab. (Bompochl
KOHKPETHBIX benku. HykiienHoBBIE KUCTIOTBI | J1JIS1 OTIpOCa)
CUTYaLUH, Pa3znen 2. Butamunsl. 'opMOHBI.
npejaraThb depMeHTHI
CHocoOBI UX Monyinb 2 Jlunamuueckast
peLIeHus ¢ OMOXUMHUSI
Y4ETOM Paznen 3. O6MeH OCHOBHBIX
3¢ (HEeKTUBHOCTH, | IPYII BELIECTB U SHEPTUU B
OLICHKH PUCKOB M | )KMBOM CUCTEME
BO3MOKHEIX Pasznen 4. buoxumus Msca,
IIOCJIEICTBUH; MSCOIIPOAYKTOB, MOJIOKA U
OCYILIECTBIIATh MOJIOKOIIPOAYKTOB
IIOMCK
nH(popmanuu mo
[10JIyYEHHOMY
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Kon
KOHTPO-

DopmyIupoBKa
KOHTPOJINPYEMOU

HNHaukaTtopel Oran IInanupyemsblie HanmenoBanue monynei u HanmenoBaHue oLieHOYHOTO
JIOCTUKEHHUS (ypoBeHB) pe3yJabTaThI (wn) pa3enoB TUCIUTUIMHBI CpeacTBa
3a/1aHuIo, cOOP,
aHaJIU3 JIaHHBIX,
HEO0XOINMBIX
JUISL pEIIeHUs
ITOCTaBJIEHHBIX
3a/1ay4;
Tpetuii aTan Baaners Mognynsb 1. Cratuueckas IIpakTnuecku | 3auer
(BBICOKHI ONbLITOM: OMOXUMUS € 3aJaHus
YPOBEHbD) MIPUMEHEHUS Paznen 1. Beenenne. Ctpoenue
COBPEMEHHBIX KJIETKH. YTieBOAbL. JIunumabl.
METOJUK benku. HykienHOBBIE KHCIIOTBI
pacuera u | Paznen 2. Butamunsbl. ['opMOHBI.
aHanusa DepMeEHTHI
MokKaz3aTeleH, Mopyns 2 Ilunamuueckas
XapaKTepU3yrou[ | OUOXUMUS
ux numeBblie | Paznen 3. OOMeH OCHOBHBIX
CUCTEMBI. IPYII BELIECTB ¥ SHEPTUHU B
JKUBOH CUCTEME
Pasgen 4. buoxumus msica,
MSCOIPOAYKTOB, MOJIOKA U
MOJIOKOIPOAYKTOB
OIIK-2.6 [lepBblii 3Tan | «3HATBY»: Monyns 1. Cratnueckas Tectsl 3ayer
[Ipumensier (moporoBbIit TEOpPETUYECKUE OroxXumMus 3aKpBITOTO
3HAHUS XUMHH | YPOBEHB) OCHOBBI Paznen 1. Beenenue. Ctpoenue | Tumna
npu MULIEBON KJIETKH. YTJIEeBOABL. JIMIuIbL.
IPOBEACHUU XUMUH, benku. HykienHOBbIE KHCIIOTBI
UCCIIEN0BaHUN OCHOBHBIE Pa3znen 2. Butamunsl. 'opMOHBI.
U PELIECHUH BOITPOCHI depMeHTHI
npodeccroHab obmeHa BemecTB | Momynb 2 JluHaMudeckas
HBIX 3a/1a4. U DHEpruM B | OMOXHUMHUSA
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Kon
KOHTPO-

DopmyIupoBKa
KOHTPOJINPYEMOU

HNHaukaTtopel Oran IInanupyemsblie HanmenoBanue monynei u HanmenoBaHue oLieHOYHOTO
JIOCTUKEHHUS (ypoBeHB) pe3yJabTaThI (wn) pa3enoB TUCIUTUIMHBI CpeacTBa
’)KUBOU CHUCTEME Pasznen 3. OOMeH OCHOBHBIX
TPy BELIECTB ¥ SHEPTUHU B
KUBOU CUCTEME
Pasnen 4. buoxumus Msica,
MSCONPOAYKTOB, MOJIOKA 1
MOJIOKOIIPOYKTOB
Bropoii atan «yMeTb»: Mognynsb 1. Cratuueckas Tectbl 3auer
(MpOJIBUHYTHI | MPUMEHSTH OMOXUMHUS OTKPBITOTO
1 YpOBEHbB) KOHKDETHBIE Pa3znen 1. Beenenue. Ctpoenue | tuma
3aKOHBI U | KJIETKHU. YraeBoAsl. JInnuasl. (BoTIpOCHI
METOJbI B | benku. HyknenHoBble KUCIOTHL | IS OIIpOCa)
KOMIUIEKCHOM Paznen 2. Butamussbl. 'opMOHBI.
pelLIeHnn DepMeEHTHI
MPOU3BOACTBEHH | Moaynsb 2 /lunamMuueckas
BIX 3a7a4 OHOXUMUSI
Pasgen 3. OOMeEH OCHOBHBIX
IPYII BELIECTB ¥ SHEPTUHU B
JKUBOH CUCTEME
Pasgen 4. buoxumus msica,
MSCOIIPOAYKTOB, MOJIOKA U
MOJIOKOIIPOTYKTOB
Tpetwnii 3Tan «BJIAIETb»: Monyns 1. Cratnueckas [IpakTyecku | 3auet
(BBICOKUI HCII0JIb30BaTh OroxXumMus € 3aJjaHus
YPOBECHbD) MOJTy4YEHHbIC Paznen 1. Beenenue. Ctpoenue
3HAHUSA M | KJIETKHU. YTaeBoabl. JIunuael.
yYMEHUs B | benku. HyknenHoBble KUCIOTHI
KOMIUIEKCHOM Pa3nen 2. Butamunsl. I'opMOHBI.
peneHnn depMeHTHI
IIPOU3BOACTBEHH | Moaynb 2 Jlunamuueckas

bIX 3aga4 IIO

OHOXUMUA
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Kon
KOHTPO-

DopmyIupoBKa
KOHTPOJINPYEMOU

Nuukaropsl
JIOCTHOKEHUS

Oran IInanupyemslie HaumenoBanue Mmonynei u HanmMeHoBaHue OLIEHOYHOTO
(YpoBeHb) pe3ynbTaThl (unn) paszienoB JUCIUILIMHBI cpeacTsa
00ecIIeYeHUTO Pasznen 3. OOMeH OCHOBHBIX
HaceJIeHHs TPy BELIECTB ¥ SHEPTUHU B
KAaUeCTBEHHBIMU | JKUBOM CHCTEME
pOAYKTaMHU Pa3nen 4. buoxumus msca,
MTUTaHUS MACOIPOAYKTOB, MOJIOKA H

MOJIOKOIIPOJAYKTOB
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2.0ITUCAHUE MOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUA KOMITETEHIIUM,
OIIUCAHUE HIKAJI OUEHUBAHUA

Ne | Haumen | Kpatkas [Mpencrasn | Kputepuu onieHUBaHUS [Mkana
1/ | OBaHME | XapaKTePHUCTHUKA eHue OIICHUBAHUS
I | OUEHOYH | OLIEHOYHOTO OLIEHOYHOT
oro CpelcTBa 0 cpencTBa
CpeAcCTB B (hoHzIE
a
1. | Tecr Cucrema TectoBele | B Tecte BBITTONIHEHO 90- OueHka
CTaHJAPTU3UPOBAHH | 3aJlaHUA 100% 3amanuit «Omauuno»
BIX 3aJaHHH, (5)
MO3BOJISIOIIAS B Tecte Bhmonneno Oonee | Ouenka
U3MEPUTHh YPOBEHb 75-89% 3ananuit «Xopouwio»
3HAHHH. (4)
B Tecte Bbmmomneno 60- | Omnenka
74% 3amanmnii «Yooenemeop
umenvro» (3)
B Tecte BbimosniHeHo MmeHee | OleHKa
60% 3amanmii «Heyoosenems
OpuUmMenbHOY
(2)
Bonpmias yacTh | OLeHka
ONpeIeICHUI He | «Heyodoenems
Mpe/icTaBJIeHa, 6o | opumenvHo»
npejcTaBieHa ¢ rpyobiMu | (2)
oIMOKaMu.
2. | Onmpoc | ®opma paboTHl, Bompocs! k | [IponeMoHCTpUpOBaHBI Ouenka
KOTOpast O3BOJIIET | OMPOCY MpeArnoiaraeMble  OTBETHI; | «Omauyro»
OILICHUTH KPYTro30p, NpaBUIbHO  Hcmoib3oBaH | (5)
YMEHUE JIOTUYECKH QITOPUTM OOOCHOBAaHUH BO
MOCTPOUTH OTBET, BpEMSI pacCyXKJIECHUH; €CTb
YMEHHE JIOTUKA PACCYKICHHIA.
MPOJIEMOHCTPUPOBA [IpogemoHCcTpHpOBaHBI Ouenka
Th MPEANOaraéMble  OTBETHI; | «Xopouio
MOHOJIOTHYECKYIO eCTh JIOTHKA paccyxiaeHui, | (4)
peyb U UHBIC HO HETOYHO HCIOJIb30BaH
KOMMYHUKATHBHbBIE aNIroOpuT™M OOOCHOBAaHUM BO
HAaBBIKH. Y CTHBIN BpeMsl paCCYKICHMM W HE
orpoc obnagaet BCE OTBETHI MOJIHBIE.
00JbIIUMU [TpomemMoHCTpUPOBaHBI Ouenka
BO3MOKHOCTSIMU npeArnojaraéMble  OTBETHI, | «Y0dosremeop
BOCIUTATEIbHOTO HO HEMPaBUIBHO | umenvHo» (3)
BO3JICHCTBUS, UCIIOJIb30BaH AITOPUTM

cOo3/1aBasi yCIOBUS
IS
He(opMaIBLHOTO
oOmIeHMS.

00OCHOBaHMH BO  BpeMs
pacCyXIE€HUN; OTCYTCTBYET
JIOTHKa paccyKaeHui;
OTBCTHI HEC IIOJIHBIC.

OTBeTHI HE MPEACTABIICHBI.

Orenka
«Heyooenems
OpUMenbHOY

(2)




No | Haumen | Kpatkas [Ipencrasn | Kpurepuu oneHUBaHMS IIxama
1/ | OBaHHME | XapaKTEPUCTHKA eHHE OIICHUBAHHUS
I | OLIEHOYH | OLEHOYHOTO OLICHOYHOT
oro CpencTBa 0 cpencTBa
CpEeNCTB B (poHIe
a
3. | Hpakrn | HampaBneHo Ha IIpaktnuec | IIponemMoHCTpHUPOBAHO Onenka
yeckue | OBJIAJICHUC KHe CBOOOIHOE BIIaJECHUE «OmauyHo»
3aganu | MCTOAAMH H 3a1aHus npodeccuoHaIbHO- (5)
1 METOAMKAMH MOHSITHIHBIM aIlapaToM,
u3ydaeMoin
iy BJIQJICHHE METOJIaMHU U
peleHust METOJIMKAMH TUCITUTUINHEI.
npeiaraeTcs IToxa3zansl criocoOHOCTH
PCUINTD CaMOCTOSATEIIBLHOTO
KOHKPETHOC MBIIUIECHHS], TBOPYECKOMN
3anaHne aKTUBHOCTH. 3aaHue
(cutyairo) be3 BBITIOJTHEHO B TIOJTHOM
IPUMCHCHUS
MaTeMaTHUYECKHX obneme.
pacyeTos.
[IpoaeMoHCcTpHpPOBAHO Ouenka
BJIa/ICHUE «Xopouwio»
npodeccruoHaAIEHO- 4)
MOHATUMHBIM  aIlllapaToM,
py TPUMEHEHUU METOOB
U  METOAMK JUCIUILINHBI
HE3HAYUTEIIbHBIC
HETOYHOCTH, MTOKAa3aHbI
CIIOCOOHOCTH
CaMOCTOSITENILHOTO
MBIIIIEHNUS, TBOPYECKOI1
aKTHUBHOCTH. 3aganue
BBIMIOJTHEHO B TIOJHOM
o0beMe, HO C HEKOTOPBIMHU
HETOYHOCTSIMHU.
[IpogemMoHCTpHpPOBAHO Onenka
BJIa/ICHUE «Yoosnemeop
npodeccuoHanbHO- umenvHo» (3)

MOHSITHIHBIM aIllapaToM Ha
HHU3KOM YPOBHE;
JOTYCKAIOTCA OMIMOKHU TPH
MPUMCHCHHA METOJOB H
METOIUK IUCIATUTNHEL
3ajaHue  BBIIOJIHEHO HE

IIOJITHOCTBIO.
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No | Haumen | Kpatkas [Ipencrasn | Kpurepuu oneHUBaHMS [Ixana
1/ | OBaHHME | XapaKTEPUCTHKA eHHE OIICHUBAHHUS
I | OLIEHOYH | OLEHOYHOTO OLICHOYHOT
oro CpelcTBa 0 CpeacTBa
CpEeNCTB B (poHIe
a
He npoaemonctpupoBano | Ouenka
BJIAJICHUE «Heyoosenems
npodeccroHalbHO- OpUMENLHO»
MOHATUHHBIM  ammaparom, | (2)
MEeTOAaMU U METOJIUKaMU
JUCUUIUIMHBL. 3aJlaHue He
BBITIOJTHEHO.
4. | 3auer 3auer Bompocs! k | [lokazano 3HaHue TEOpUU «3ayTeHO»
BBICTaBJISIETCS B 3a4yeTy BOIPOCA, MOHATUITHOTO
pe3ynbTaTe amnmapara; yMeHue
MOJIBE/ICHUS] UTOT'OB coJlepKaTeIbHO U3J1araTh
TEKYIIETO CyTb BOIIPOCA; BIaJCHUE
KOHTpOJIA. 3aUeT B HaBbIKaMU apryMEHTaluH 1
(hopmMe UTOroBOTO aHanu3a (GaxkToB, SIBICHUM,
KOHTPOJIA MIPOLIECCOB B UX
MPOBOJUTCS JJIs B3aMMOCBS3H.
oOyuarouxcs, BricTaBnsercs
KOTOpbIE HE oOydJaromemMycs, KOTOPBIH
CIIPaBWJIUCH C ocBouJ1 He MeHee 60%
YaCThIO 3aJjaHUI MPOrpaMMHOIr0 MaTepuaia
TEKYILETOo JIMCHUILIAHBL.
KOHTPOJISL. 3HaHue noHstuiiHoro | «He
amnmnapara, TEOpUH BOIIPOCA, | 3aUTEHO»
HE MPOJEMOHCTPUPOBAHO;
yMEHHE aHAJIM3UPOBATH
yueOHBId ~ MaTepuan  He
MIPOJIEMOHCTPUPOBAHO;
BIIQJICHUE AaHAIUTHYECKUM
crocoooM W3JI0KEHUS
BOIpoOCca u BJIaJICHUE
HaBBIKAMH  apTryMEHTAIlUN
HE TIPOJAEMOHCTPUPOBAHO.
OO6yuaromuiics OCBOMJI
MeHee 60% mporpaMMHOrO
MaTepuaia JUCIUILTNHEI.
5. | Ok3ame | KonrponbHoe Bormpocs! k | [lokazano 3HaHue TeOpun Ouenka
H MEpPOIpPUSITHE, 9K3aMEHY | BOIIpOCa, MOHSATUIHO- «Omauyno»
KOTOpOE TEPMHUHOJIOTUYECKOTO (5)
IPOBOJIUTCS IO anmnapara JUCUUIUIHHBI;
OKOHYaHUU YMEHHE aHaJTN3UPOBATh
U3y4eHUs npooseMy, coepKaTeIbHO
JUCITUTUIAHBI. Y CTUJIMCTHUYECKU TPAMOTHO

u3JIarath CyTh BONPOCa;
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Ne
o/

Haumen
OBaHME
OLICHOYH
oro
CpEeACTB
a

Kpatkas
XapaKTEepUCTUKA
OLICHOYHOT'O
CpelcTBa

[Ipencrasn
CHHE
OLIEHOYHOT
0 CpeacTBa
B (poHIe

Kpurepuu onenuBanus

Ixana

OLICHUBAaHUA

rIIyOOKO TTOHUMATh
MaTepHal; BiIaJIcHUE
aAHAJUTHYCCKHUM CIIOCOOOM
M3JI0JKEHHUS BOTIPOCa,
HAYYHBIX HJICH; HABBIKAMHU
apryMCHTAaIluK U aHaJIu3a
(hakToB, COOBITHH, SIBIICHHIA,
IIPOLIECCOB.

BricTaBnsercs
oOyyaromeMycsi,  IOJHO,
noApoOHO U IpaMOTHO
OTBETUBILIEMY Ha BOIPOCHI
ounera u BOIIPOCHI
HK3aMeHaTopa.

Ilokazano 3HAaHUE
OCHOBHBIX TEOPETHYECKUX
MMOJIOKCHU I BOIIPOCA;
yMeHHue aHaJIN3UPOBATH
sBIIeHUsA, (aAKThI, NEHCTBUS
B paMKax BOIIPOCA;
CoJIepKaTeIbHO 31
CTHJIUCTHYECKH  TPaMOTHO
u3Jarath CyThb BONIPOCA, HO
AMeeT MECTO
HEOOCTaTOYHAs IIOJIHOTA
OTBETOB 110 U3JIaraeMOMy
BOIIPOCY.
[IpoaeMoHcTpHpOBAHO
BIIQJICHUC aAHAIUTUYCCKHM
CIocoooM H3JI0KEHUS
BOIpOCA U HABBIKAMH
apryMEHTAIUH.
BricTaBnsercs
obOyuaromieMycs,
MOJHOCTBIO OTBETUBIIEMY
Ha BOINPOCHI Ounera u
BOIIPOCHI IK3aMEHATOpa, HO
JIOITYCTHUBIIEMY npu
OTBETaX HE3HAYHTCIbHBIC
OIMOKH, YKa3bIBAIOIIUE HA
HAJIWYHE HECHCTECMHOCTH U
MpoOEJIOB B 3HAHUSX.

Ouenka
«Xopouwio»

(4)

[Toka3aHo 3HaHME TEOpUU
BOITpoca (dbparmenTapHoO
(nemonmHOTA U3JI0KEHHUS
nH(popMalnu;

Ouenka

«Yooenemeop
umenvroy» (3)
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Ne
o/

Haumen
OBaHME
OLICHOYH
oro
CpEeACTB
a

Kpatkas
XapaKTEepUCTUKA
OLICHOYHOT'O
CpelcTBa

[Ipencrasn
CHHE
OLIEHOYHOT
0 CpejacTBa
B (poHIe

Kpurepuu onenuBanus

Ixana
OILICHHUBAaHUA

OTIEPUPOBAHUE TOHATHUIMHU
Ha  OBITOBOM  YpOBHE);
YMCHHE BBIICTUTH TJIABHOE,
c(OpMyYJIUPOBaTh BBIBOJIBI,
MoKa3aTh CBSI3b B
MOCTPOCHUHM  OTBETa  HE
MIPOIEMOHCTPHPOBAHO.
Brnanenue aHaaMTHYECKHM
crocoooM W3JI0KEHUS
BOIpOCa u BJIaJICHHE
HaBBIKAMHU  apTyYMCHTAIAN
HE NMPOJIEMOHCTPUPOBAHO.
OOyuaromuiicss  JOMYCTHI
CYLIECTBEHHbIE  OUIUOKHU
P OTBETaX HA BOIPOCHI
OmIeToB u BOIIPOCHI
sK3aMeHaTopa.

3Hanue MOHATHUIHOTO
ammapara, TeOpUH BOTPOCa,
HE TPOJESMOHCTPUPOBAHO;
yMEHHE aHATU3UPOBATH
yueOHBII ~ MaTepuan  He
MIPOJIEMOHCTPUPOBAHO;
BlIaJIECHHE aAHAJIUTHYECKUM
CII0COOOM H3JI0KEHUS
BOIIpOCa i BJIaJICHUE
HABBIKAMHU  apTyMEHTAIUU
HE TIPOJIEMOHCTPUPOBAHO.
OO6yuaromuiicss He OTBETHII
HU Ha OJWH BOIpOC OmiieTa
u JOTIOJIHUTEIIbHBIE
BOIIPOCHI IK3aMEHATOPA.

OreHka
«Heyooeremes
OpPUMENLHOY

(2)

3aHATHH B (hOpME TECTOBBIX 3a/laHU, YCTHOTO OIpOCa U MPaKTUYECKUX 3aJaHUM.

3. THIIOBBIE KOHTPOJIBHBIE 3AJAHUSI U UHBIE MATEPUAJIBI,
HEOBXOJIMMBIE IS OHEHKHW 3HAHUU, YMEHUU, HABBIKOB U (MJIN)

OIIBITA JEATEJBHOCTH

Ouenoqmﬂe cpeacrea AJisi NIPOBEACHUSA TEKYIIECTI0 KOHTPOJIA
TeKy'H_IHﬁ KOHTPOJIb OCYIICCTBIIICTCA MPCIIOAaBaTCIIEM AUCHUIIAHBI IIPpHU MPOBEACHUN

OIIK - 2. Cnoco0eH NMpUMEHATb OCHOBHbIE 3aKOHbI M METOIbl MCCJIeJOBAHUA
eCTeCTBEHHbIX HAYK ISl pelieHHus 3a1a4 NpodeccHOHAIBLHOM /1esiTeJIbHOCTH
OIIK - 2.1. OcyumiecTBisieT pacyeTbl, aHAJU3UPYET MOJYy4YeHHbIE Pe3yJbTaThl U
COCTaBJIsAET 3aK/JII0YEeHHe 110 NPOBEACHHbIM aHAJM3aM, HCTIBITAHUSIM M MCCJIeJOBAHUAM.
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ITepBbIii 3Tan (MIOPOroBoi YpoBeHb) — MOKa3bIBaeT C(POPMHUPOBAHHOCTDH MOKA3ATEJIsI
KOMIIETEeHIIUH «3HATh»: OCHOBHbIE 0COOEHHOCTH NMHILIEBbIX CHCTEM M HX COCTaBa; CIOCOOBI
KOPPEKTHPOBKH NMHUILIEBOH CHCTEMbI

TecToBblIe 321aHUS 3aKPBITOr0 THIIA
Pa3zgen 1. XuMu4yecKHii cOCTAB MUILEBLIX CUCTEM

1. bearkamMu Ha3bIBAIOT OPraHH4YecKHe COCAUHEHHUs, NMpeACTaBASOINEe c000i (BbIOpPaThH
O/INH BAPHAHT OTBETA):

a) TIOJTUTIETIHIBI

0) MOJTUHYKJICOTH B

B) MMOJIMAMUJIBI

T') TIOJTUTIIUKO3UIBI

2. Pacnaj Gesika B opranu3mMe ;KHBOTHOI0 CTUMYJIMPYIOT (BbIOPaTh OIMH BAPHAHT O0TBETA):

a) TOPMOHBI IIUTOBUIHOM JKeJIe3bl U HU3KOKAJIOpUHAS JUeTa
0) TOPMOH POCTa U BHICOKOKAJIOpHITHAS THETa

B) TOPMOHBI HAJTIOYEYHUKOB U BRICOKOKAJIOpUIHAS AHETa

I') TOPMOHBI MOJIOBBIX XKEJIE3

3. OCHOBHBIM 0€JIKOM MBI ABJsIeTCS (BHIOPATh OJUH BAPUAHT OTBETA):

a) aKTUH U MUO3UH
0) KoJIIareH

B) Ka3eHH

T) aTb0yMHUH

4. K aerko YCBanBa€MbIM YIJI€BOAAM OTHOCATCS (BblﬁpaTb OIUH BapUAaHT OTBeTa):

a) TIII0KO3a U caxapo3a
0) TII0KO03a | [EJUTI0I03a
B) TUIFOKO3a M JINTHUH

T) TJI0KO03a U KJIeT4aTKa

5. K He ycBauBaeMbIM YIJ1eBOIaM OTHOCSTCA (BbIOPAaTh OIMH BAPUAHT OTBETA):
a) KJeTJaTka

0) rIMKOTeH

B) Kpaxma

T') HHYJIUH

Kuaroun:

a

g~ wiNE
S ESE SRS
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6.IIpounTaiiTe TEKCT M YCTAaHOBHUTE COOTBeTCTBHE. MEPMEHTHI KeJyI0YHO-KHIICYHOI0
TPAKTa YYACTBYIOT B IIePEBAPUBAHUM BCEX OCHOBHBIX KOMIIOHEHTOB, BXOASIIUX B COCTAaB
numu. Ycranopurte coorsercreue gepmenToB KKT u rpynnsl BemecTs, B pacIliMIlJICHUH
KOTOPbIX OHH YYaCTBYIOT.

Ha3Banue ¢epmenTa BemecTBo

1. amnnasza a) YIJeBOJIbl

2. IEICUH 0) TUTIHBI

3. nunasa B) OesKH

4. Hykieasa I') HYKJICMHOBBIE KHCIIOThI
1) TIUIEPUH
€) BUTAMUHBI

Karou:
1. 2. 3. 4.
0 r
- Bropoit 3Tan (MPOABHHYTHIA YpPOBeHb) — MOKa3biBaeT C(HOPMUPOBAHHOCTH

NMOKa3aTeJil KOMIIETEHIIHH «yMeTb»: BBIABJSATH NMP00JeMbl NPH AHAJIU3€ KOHKPETHBIX
CUTYalUi, NPeAIaraTh crnoco0bl UX peuieHus ¢ y4eToM 3¢ PeKTUBHOCTH, OLEHKHA PUCKOB U
BO3MOKHBIX MOCJIeICTBUI; OCYIIECTBJIATH MOMCK MH(OPMAIIUH 0 MOJYYEHHOMY 321aHUIO,
c0op, aHAJIM3 JaHHBIX, HEO0XOAUMBIX /IJISl pellleHUs] MOCTABJIEHHBIX 3a/1a4.

3aaHus OTKPBITOr0 THIIA (BOMPOCHI VISl ONPOCA):

VKkaxutre AUCHUIUIMHY, KOTOpas 3aHMMaeTcs BONPOCAaMH XHMHYECKOTO COCTaBa
IUIIEBBIX NPOAYKTOB, MPEOOpa3oBaHU HYTPUEHTOB B TEXHOJIOIMUECKOM IIOTOKE U B
HAIlleM OpraHu3Me, pa3paboTKOl HOBBIX METONOB aHANW3a M CHUCTEMBI YIPaBICHUS
KaueCTBOM.

[Mumessle kpacutenu OBIBAIOT HaATypalbHble (TPUPOAHBIE) U  CHUHTETUYECKUE
(opranuyeckue ¥ HEOPTaHUYECKHE). YKAXKHUTE, K KAKOMY KJIacCy KpacuTelIeil OTHOCSTCS:
KapOTUHOUIBI, (PITAaBOHOUIBI, XJTIOPOPHUILIBL.

Jaiite omnpeneneHue NOHIATUIO: HE3aAMEHUMBbIE HH3KOMOJEKYJSPHBIE OpraHU4YECKHe
COCJIMHEHUS PA3IUYHON XUMHUYECKOU MPUPOJIbI, HEOOXOAUMBIE NSl dKUZHEACATEIILHOCTH
opraHn3sMa B MUHHUMAJIbHOM KOJHNYCCTBE.

YkaxuTe mnpoiecc KarabOIUYeCKOro MPEeBpaIICHHs YIIeBOJIOB MHKPOOPraHU3MaMu B
aHa’POOHBIX YCIIOBUSIX, KOTOPBIM TNpPUMEHSETCS NpU MPUTOTOBIECHUM TecTa, IpH
MPOU3BOJCTBE NMBA, BUHA, KBAaca U APYTUX MPOTYKTOB.

HazoBuTe KOMIIEKCHBIN BUTaMMUH, COCTOSIIIII/II\/’I N3 IMOJMHCHACBIICHHBIX )XUPHBIX KHUCJIOT
(TMHONIEHOBAS, TMHOJIEBAS, APAXUTOHOBAS)

Koiaroun:

nUImeBass XuMus

HaTypaJIbHbIC

BUTaMHHBI

OpoxeHue

g~ wNE

BuTamuH F

Tpernii 3Tan (BHICOKUH YPOBEHb) — MOKAa3bIBaeT C()OPMHUPOBAHHOCTH MOKa3aTeJIs

KOMIIETCHIIHA «BJAAECTb ONBITOM»: IIPUMEHCHHHA COBPEMCHHBLIX METOAHK pacuera H
aHaJ/In3a HOK333Teﬂeﬁ, XapaKTEePpU3YyIOUIIUX MUIIEBBIC CUCTEMbBI
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[IpakTH4yeckue 3a1aHus

1. Jlna ompeneneHus: KOHIEHTPALMM Pa3IUYHBIX BEIIECTB B PAaCTBOPE HCIOIB3YIOT
dboToanekTpokoopumetp. Mcrnons3oBaHue MTaHHOTO MpUOOpa OO0YCIOBICHO HATUYUEM
OIpeJIeIeHHBIX 3aKOHOMepHOcTel. OnpeaenuTe, Kakoi 3aKOH JIEKUT B OCHOBE pPalbOTHI
JTAaHHOT'O TTPUOOpa.

2. Haceimenue Macen U KUPOB MOJIEKYISPHBIM BOAOPOJIOM MPUBOAMT K TOBBIIICHUIO UX
TeMIepaTyphbl aBineHus. OnpeaenuTe Ha3BaHUe MPoLecca.

3. TuamuH sBIsETCS BHTaMHUHOM JJII YEJIOBEKa W KHUBOTHBIX. Ero OTCyTCcTBHE WU
HEJIOCTATOK TMPHUBOAHWT K HApPYIICHHIO pPa0OThl HEPBHOW CHUCTEMBI. YKaKUTE, KaKue
MPOAYKTHl HEOOXOJMMO BBECTH B PAIlMOH YEJIOBEKA I YCTPAHEHMS MPOSIBICHUH ero
HEJ/IOCTaTKa.

4. XapaKTepHCTUKa KaXKJOT0 MHILIEBOr0 MPOAYKTa MpEIroiaraeT HaJludhe OCHOBHBIX
TPYII MMATATEIHHBIX BEIIECTB HA €IUHHILY CYXOTrO BEIIECTBA. YKAKUTE, KAaKOW METOJ
JISKUT B OCHOBE ONPEJICIICHUS CYXOr0 BEIIECTBA MHILEBOIO MPOAYKTA.

5. BurtamuHBI TOApa3zneNsrOTCs MO (U3MYECKHMM CBOWCTBAM Ha BOJOPACTBOPHUMBIC H
KUPOPACTBOPUMBIC. YKAXKHUTE, IUIsl KAKOW M3 OTHX TPYNN XapakTepHO SBICHUE
THIIEPBUTAMUHO3A.

Kirou:

1 | 3akon JlamOepra-bepa

2 | ruAporeHU3aANNS

3 | HEOUMIIICHHBIE PHC, OTPYOU
4 | BeICylIMBaHUE

5 | )KUpOpacTBOPUMBIE

OIIK - 2.2. CucreMaTH3UpYeT pPe3yJibTAThl HAYYHBIX HCCJIeI0BAHMIA.
IlepBblii 3Tan (MOPOroBoii ypoBeHb) — NOKa3biBaeT cGOPMHUPOBAHHOCTD MOKA3ATEJISA

KOMIIETEHIIUH «3HATH)»: OCHOBHbIE 0COOCHHOCTH MUIIEBBIX CHCTEM M MX COCTABAa; CIOCOOBI
KOPPEKTUPOBKY MUIIEBOIH CUCTEMBbI

TecToBbIC 3a1aHUA

1. IIpouecc cOpakuBaHMsl YIJI€BOIOB HCIOJb3yeTCsl B (BHIOPATh OJMH BAPHAHT O0TBETA):

a) TEXHOJIOTUH XJ1eba, MOJIOKA, BUHOIPOIYKTOB, KOJIOACHBIX U3/1EIHN
0) MPOU3BO/ICTBE KOHCEPBOB

B) TEXHOJIOTUH CYILIKH MUILEBBIX MPOTYKTOB

I') IPOU3BOJICTBE MSCHBIX pyOJIEHBIX MOIy(hadpuKaTOB

2. B numeBbIX MNPOAYKTAX MNEKTHH BBINOJHAET (YHKUHMIO (BbIOpATh OJAWH BAPUAHT
0TBETA):

a) CTPYKTYPUPYIOLIETO areHra

0) yny4dmurens BKyca

B) yJlyudliaTess 1BeTa

T') TIOBBIIIEHUSI MUIIEBOI IEHHOCTH

3. 'ukoreH siBjasieTcs (BbIOPaTh OMH BAPUAHT 0TBETA):
a) 3allaCHBIM YIJIEBOJOM

0) BBITIOJTHAET CTPYKTYPHYIO (PYHKITHIO

B) CBSI3bIBAET HOHBI TSKEJIBIX METAJIIOB

T') SIBJISICTCS. KOMITOHEHTOM KJIETOYHBIX CTEHOK
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4. OmyueHne cIaJ0CTH BO PTy onpeaensieTcs (BbIOPaTh OAMH BAPHAHT OTBETA):
a) cofiepKaHUEM B MPOJIYKTe HU3KOMOJIEKYJISIPHBIX YIJIEBOOB

0) coaepKaHUeM B MIPOJYKTE BBICOKOMOJIEKYIISIPHBIX YTJIEBOJIOB

B) COIEP’KAHUEM B IIPOAYKTE KCHIIO3bI

I') COAEPKAHUEM B ITPOJYKTE IaIaKTO3bl

5. Ci1oskHbIe TUNNUABI B OCHOBHOM BBINOJHSAOT (BBIOPATH OIMH BAPHAHT OTBETA):

a) CTPYKTYPHYIO (PYHKIIHIO

0) 3amacHy0 YHEPreTHYECKYIO (YHKITHIO
B) PETrYJIATOPHYIO () YHKIIHIO

T) pepMeHTATUBHYIO () YHKIIHIO

Kuaroum:
1l |a
2. |a
3. |a
4, |a
5. |a

6.JIpounTaiiTe TEKCT M YKaXKUTE IMOCJIAeA0BATENbHOCTH. W3 yrieBogoB y 4esioBeka
NMepeBapuBalTCs, B OCHOBHOM, MOJUCAXapPUIbl — KPaXMaJ U TJIMKOreH. YKaKUTe ITaMbl
nepeBapuBaHMs ITUX MOJHCAXAPUA0B HA IPUMepe KpaxMmaJa.

MajbTO3a
JE€KCTPHUHBI
TIII0OKO03a
Kpaxmal

=W o

Kiou:

roas |

Bropoii 3Tranm (NpoABMHYTBIH YPOBeHb) — MNOKa3biBaeT C(OPMHUPOBAHHOCTH
M0KA3aTeJIA KOMIIETEHIHH «YMeTb»: BBIABJIATH IP00JieMbl NPH AHAJIHM3€ KOHKPETHBIX
CUTYyalMii, MpeAIaraTb cocodbl X peleHNs ¢ y4eToM 3(PpPeKTHBHOCTH, OLICHKH PHCKOB U
BO3MOKHBIX IIOCJIEACTBHH; OCYLIECTBIATH OUCK HH(POPMALMH 110 NOTYYEHHOMY 3aaHUIO,
c00p, aHAJIM3 TaHHBIX, HEOOXOAMMBIX ISl pelIeHU sl TOCTABJICHHBIX 3a1a4

3agaHusl OTKPBITOrO THIA (BONPOCHI AJIsl ONPOCA):

1. Tlpu xnaccudukanuu TPYNIBl BEIIECTB  HCMOJB3YIOT  PAa3jUYHbIE TPHU3HAKH,
MOBTOpAIOIIMECS B MpeAcTaBuTeNsX. Ha30BuUTE OCHOBHOW MpHU3HAK, MO3BOJSIOLIUN
pacrpeeuTh BATAMUHBI 110 ABYM OOJIBIINM TPYIIIIaMm.

2. VYKaXuTe OTIEN KEIyIOYHO-KUIIEUYHOTO TPaKTa, B KOTOPOM TMPOHCXOAUT OCHOBHOE

nepeBapuBaHUE JTUTTUIOB MHIIIH.

YkaxuTte, ABISIOTCS U MPOOMOTUKOM HEHACHIIIEHHBIC KUPHBIE KHUCIOTHI.

Omnpenenurte, BO3MOKEH JIM TUIIEPBUTAMHUHO3 MPU W30bITKE pubOQIIaBuHa.

Jlaiite ompeneneHue MpOAyKTaM, OOpa30BaHHBIM 3a CYET BCTPAMBAHHUS TE€HOB,

BBIJICJICHHBIX M3 OJIHMX OPTaHU3MOB, B JIpyTHE.

ok w
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Koaroun:

OTHOHICHUC K paCTBOPUTCIIIO

TOHKHH KUILIEYHUK

HC ABJIAIOTCA

HC BO3MOXXCH

g~ W

F@HHOMO)II/I(i)I/II_[I/IpOBaHHBIe

Tpertnii 3Tan (BbICOKMI YPOBEHB) — MOKa3bIBaeT CGOPMUPOBAHHOCTD IOKa3aTes

KOMIIETCHIHUU «BJAAECTH ONIBITOM»: IPUMCHCHUS COBPEMECHHBIX METOIUK pacueTa u
aHaJ/JIu3a noxa3aTeJ1e1"4, XapaKTepPpU3yrouiuX nNueBbi¢ CUCTEMBI.

[MpakTHyeckue 3a1aHus

I[J'IH IMOJIy4CHUA JKUPOB MU MacCCl C 3aJaHHbBIMH CBOMCTBAMH YacToO HCIIOJIB3YIOT
IEPEeCTAaHOBKY OCTAaTKOB >KUPHBIX KHUCJIOT B MOJEKYJI€ TpHALMIIIMLEpUIa. YKaxure
Ha3BaHME JJAHHOTO Mpolecca.

PubGodnaBun sBnsieTcss BUTAMUHOM JUIs 4eJlOBeKa M JKUBOTHBIX. Ero orcyrcrBue mnu
HEAOCTATOK TIMPUBOAUT K Pa3BUTUIO JCPMATO30B. YKa)KI/ITe, Kaknue HNpOAYKTBI
HE00X0/IMMO BBECTH B PAIlMOH YeJIOBEeKa Ul yCTPaHEHUs MPOSBICHUN €ro He0CTaTKa.
Buramuas: nmoapasaciAr0TCAa 110 (1)I/ISI/I‘~I€CKI/IM CBOMCTBaAM Ha BOOOPACTBOPHUMBIC U
XKHUPOPACTBOPUMBIE. YKaXKHTE, JIUIsI KAKOW M3 3THX TPYIMIl XapakTEpHO yyacThe B paboTe
(hepMeHTOB.

B nmpousBoacTBe MUILEBBIX MPOAYKTOB MPUMEHSIOT pa3iMyHble JOOABKH, U3MEHSIOIINE
Pa3INYHBIC CBOMCTBaA IIPOAYKTa. yKa)KI/ITe, B COCTaB KaKuX IPOAYKTOB BKIKOYAIOT
napagdapMaeBTHKH.

be3omacHoCTh MUIICBBIX TMPOAYKTOB OIPCACTIACTCA OTCYTCTBHUEM 3arpA3HAIOIINX
BEILECTB. YKaXKUTE, SBISCTCS JIH 3arps3HuTeneM npucyrctue B npoaykre NaCl.

Koarou:

nepesTeTu (KA

MOJIOKO, MOJIOYHBIC TPOAYKTHI, sSHIa

BOJOPACTBOPUMBIC

IIPOAYKTHI Je4eOHOTr0 U HpO(bI/IJ]aKTI/ILIeCKOFO CBOMCTBaA

QIR IWN -

HE ABJIACTCA

OIIK - 2.6 IlpumeHsieT 3HAHUSI XUMUH NPH NPOBeIEHNU HCCJIeI0BAHMIT U pellleHUH

npogeccHOHATBbHBIX 32/1a4

IlepBblii 3Tam (MOpPOroBOii yYpoOBeHb) — NOKa3bIBaeT CHOPMHPOBAHHOCTH

NMOKa3aTeJisi KOMIIETEeHIIUH «3HATbY»: TeopeTHYecKHe OCHOBbI NMUILEBOl XUMUM, OCHOBHbIE
BONPOCHI 00MEHA BeLIeCTB M YJHEPIUH B JKMBOH CHCTeMe

TecToBBIC 3a1aHUA

1. Ilpu XpaHeHUM PACTUTEJIBHBIX M KMBOTHBIX KHPOB CKOPOCTh MOPYHM 3aMelJIfeTCs
(BBIOpPATH OJJUH BAPHUAHT OTBETA):

a) BBE/ICHUEM aHTHOKUCIIUTEIICH M CHIDKCHUEM TeMITEPaTyphI
0) 10J] BIUSTHUEM OCBEIICHUS

B) MpY BHECEHUU (PEPMEHTOB

T') IPY YBEIHMYCHUH TEMIIEPATYPHI
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2. JTOT 3JIeMEHT COAePKUTCH B reMOor;j100MHe (BbIOPaTh OIMH BAPMAHT OTBETA):

a) Fe
6)P
B) K
r) Cu

3. Paziuuusi Temmepatypsl IJIaBJIeHMS HEHTPAIbHBIX KUPOB ONpene/siloTcs (BbIOpPaTh
OJMH BAPHAHT OTBETA):

a) )KUPHOKUCIIOTHOW YaCThIO JTUTTUIOB
0) CIUPTOBO YACTHIO JINTTH]IOB

B) CITOCOOOM BBIJICIICHUS

T') pPa3JINYHBIMH KOMITOHEHTaMHU.

4. B mpomneccax co3peBaHHsl KOJJIareHa NMPUHUMAKT y4dacTue (BbIOpaTh OAMH BapHUaHT
0TBeTA):

a) ButamuH C
0) BuTaMuH A
B) BUTaMUH []
r) BUTamMuH E

5. Henocrarok ButamuHa /| B opranusme pedeHKa BeleT K BOSHMKHOBEHHIO 3200/1eBaHMS
(BbIOpATH OIMH BAPUAHT OTBETA):

a) paxur

0) KypuHas ciernora
B) HelpoaepMuUT

r') aHeMUs

Kuarou:
a

g~ wNE

o

6. IlpounTaiiTe TEKCT M YKAKUTE MOCJIEA0BATEIbHOCTh. BeIKH cOCTOAT U3 aMHHOKHCJIOT.
Mouasipuass macca 0eIKOB MOXKeT ObITh pa3jIMYHON. YKauUTe OCHOBHBIE 3Tallbl
Aerpaganuy 0eJIKOB B KeJTy10YHO-KHIIeYHOM TPAaKTe Yel10BeKa.

OEJIKH ITUIIH

AMHUHOKHCIIOTBI

HU3KOMOJICKYJISIPHBIC TIOTHITCIITH IbI
BBICOKOMOJIEKYJISIPHBIC TTOJIATICIITHIBI

=W O ®

Karou:
| ars6
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Bropoii 3Tan (MpoABHHYTHIN YPOBEHB) — NMOKa3bIBaeT C(OPMHUPOBAHHOCTHL IOKa3aTess
KOMIIETEHIUH «YMETb»: NMPUMEHATh KOHKpPETHbI¢ 3aKOHBI U METOAbI B KOMILICKCHOM
pelIeHHH NPOU3BOACTBEHHBIX 32124

3agaHusi OTKPBITOrO THIA (BONPOCHI ISl ONPOCA):

1. Vkaxute OTAEN KEIYAOYHO-KHIIEYHOTO TPAKTa, B KOTOPOM IPOUCXOAUT OCHOBHOE

nepeBapruBaHre OEIKOB MUILHY O] BO3CIICTBUEM IENICHHA.

VYkaxure, ABISIOTCS JIM MPOOUOTUKOM HE3aMEHUMbIE aMUHOKHCIIOTHI.

3. JlaiiTe ompeneneHHe MOHSITHIO: MHOTOATOMHBIE aJbJETHAO- WU KETOCHUPTHI, U HX
TJIMKO3U/IBI.

4. VYxaxurte mpolecc KaTaboIMYecKOro MpeBpallleHus YIJIeBOJOB MHUKPOOPraHM3MamH B
aHa’POOHBIX YCIOBUX, KOTOPBIN IPUMEHSETCS TP IPOU3BOJICTBE NIMBA, BUHA U KBaca.

5. B mpousBoacTBe MPOIYKTOB MUTAHUSI MPUMEHSIOT Pa3IUYHbIE BEIIECTBA, YIYYIIAIONINe
BHEIIHMM BHJ, BKYC, 3allaX U COXPAHHOCTb, HE€ HM3MEHSAS INpPU 3TOM MX IHUIIEBYIO
LHEHHOCTh. YKaXHUTe, KaK Ha3bIBalOTCS JIaHHbBIE BELIECTBA.

N

Kuaroun:

JKCIIYAOK

HE ABJIAIOTCA

YTJIEBOIBI

CIUPTOBOE OpOKEHHE

g~ Wi

MMUIIEBLIE JOOABKU

Tperuii 3Tan (BHICOKMI YPOBEHb) — NOKa3bIBaeT C(hOPMHPOBAHHOCTH MOKA3ATEJIsI

KOMIIETCHIHUHA «BJIAACTH»: HCITOJbB30BATH MMOJYYCHHBIC 3SHAHUA U YMECHHUSA B KOMIIJICKCHOM
PE€IICHUH MPOU3BOJACTBCHHBIX 3a/1a1 11O o0ecreYeHHI0 HaceJIeHUsI Ka4eCTBEeHHBIMH
NMPOAYKTAMU IMUTAHUA

[IpakTHyeckue 3axaHus

1. TlumeBod NPOAYKT XapaKTEpU3yeTCs OINPEACIEHHBIM KHCIOTHBIM YHCJIOM, KOTOpOe
YKa3bIBa€T HA KOJMWYECTBO CBOOOJHBIX OPraHMYECKUX KHUCJIOT B HEM. YKaxuTe, OyAeT Ju
YBEIIMYCHHE ATOTO IMOKA3aTelsl CBUACTEILCTBOBATh 00 YIYUIIEHUH Ka4eCcTBa MPOIYKTa.

2. XonexanbIudeposl sIBISETCS BUTAMHHOM JIJIsS Y€JIOBEKa U JKMBOTHBIX. Ero orcyrcTBHe mimu
HEJI0CTATOK MPHUBOIUT K PA3BUTHUIO PaXxUTa. YKAKUTE, KAKHE MPOTYKThI HEOOXOAMMO BBECTU
B paIlMOH YeJIOBEKa JIJIsl yCTPAHEHUS MPOSBICHUN €ro HeJIOCTaTKa.

3. ButamuHBI mOApa3NeNAOTCS MO (U3MYECKUM CBOWCTBAM Ha BOJOPACTBOPHMBIE U
YKUPOPACTBOPHUMBIC. YKKUTE, ISl KAKOW W3 3TUX TPYII XapaKTepHa TEPMOCTAOMIbHOCTb.

4. B mpou3BOACTBE MHUIIECBBIX MPOIYKTOB MPUMEHSIOT pa3lUYHbe J00aBKH, W3MEHSIOIINE
pa3u4HbBIE CBOMCTBA MPOJYKTA. YKaXuTe, K KaKOW Tpymnmne OTHOCITCA BEIIECTBA,
no0aBJsieMbIe B MTUIIEBON MPOAYKT U MPUBOISIIIHE K €T0 MUIICBOW IEHHOCTH.

5. KonudecTBeHHass XapaKTEPHCTHKAa TOKCUYHOCTH BEIIECTBA JOCTATOYHO CIIOKHA U TpeOyeT
MHOTOCTOPOHHETO mojxoja. CyllecTBYyeT JIB€ OCHOBHBIE XapaKTEPUCTUKU TOKCUYHOCTHU
JI 50 u JI1100. YKaKHTE, HA UTO yKa3bIBaeT Xapakrepuctuka JI so.

Koarou:

1 | Het

2 | ppIOuUii XHp

3 | )KHpOPACTBOPHUMBIE

4 | GHOJIOTMYECKN aKTUBHEIE 1OOABKHA

5 | rubenp 50% sKcreprUMeHTaIbHBIX JKUBOTHBIX
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OneHovHbIe cpeacrea aJisi NIpOBEACHUSA HpOMeHCYTO'lHOﬁ aTrecranmuun

[IpomesxyTouHas aTrecTanus IPOBOJUTCS B BUJIE 3a4€Ta.

3adeT BBICTABIISIETCS MpPENOJaBaTelieM B KOHIE M3Y4YEHHUs pasjesia JUCHUIUIMHBI Kak
pe3yNbTaT TEKYLEro KOHTPOJIA.

Ecoiu crymeHT He chopaBWiCSs C YacThlO 3aJaHUM  TEKYyLIEro KOHTPOJIS, €My
MIPEIOCTABIISIETCA BO3MOXKHOCTh CaTh 3a4€T Ha UTOTOBOM KOHTPOJILHOM MEPONpUATHHU B (hopme
OTBETOB Ha BOIMPOCHI K 3aYETY MUJIM TECTOBBIX 3a/IaHUM K 3a4ETYy.

Bonpocs! 14 3auera

1. Haiite onpenenenue aucuuiuinHbl «llumeBas xumus». Kakume Bompocsl OHa
n3ydaet? Onpenenure €€ MECTO U POJIb B CO3JaHUN COBPEMEHHBIX MPOYKTOB MUTAHMUS.

2. [TpuBeanTe KIacCUPUKANNIO COBPEMEHHBIX MTPOYKTOB MTUTAHUS.

3. Yto Takoe ycBanBaeMble U HEYCBAUBAEMBbIE YTJIEBOIbI?

4. Onumumre GU3NIECKUe CBOWCTBA M XMMHUYECKHE TIPEBPANICHHSI allMITTHIICPUHOB.

Jlaiite ompezneneHue peakUusM TUAPOJIM3a, TMAPOTEHH3AlMU U IepedTepuduKalu maceil U
#upoB. KakoBa X posib B TEXHOJIOTUN?

S. Hanucate TeTpanentuj M3 a/K: METMOHHH, NMPOJIMH, (DEHWIATAHWH, TMCTUAMH.
HazBatb, yka3zaTh HE3aMEHUMbIE aMUHOKHUCIIOTHI, ONIPEAEINTD 3apsi/i B Pa3IMUHBIX cpefax.

6. KakoBa posp OenkoB B muTaHuu yesnoBeka? UTo Takoe a30TUCTBIN OanaHc U Kakue
€ro BUJbl MOTYT HaOJII0IaThCSl B OpraHu3Me?

7. Kakue ¢yHKuMM B OpraHu3Me 4eJoOBEKa BBIINOJHSIOT YCBaUBaeMble U
HEyCBalBaeMbI€ yIJI€BObI?

8. JaiiTe ompeneneHue MOHATHIO «IMOHABDY (KUpbl U Macia). Ha kakue rpymnsl
BEIIECTB UX MOKHO pa3aenuts? [IpuBennuTe npuMepbl OCHOBHBIX TPYIII JIUIIHUIOB.

9. [To xakuM KpuUTEpUsSM OLIEHUBAIOTCS (DePMEHTHBIE IpenapaThl ¢ TOUKU 3PEHUS UX
WCIIOJIb30BAaHUs B TOW WJIM MHOM MUIIEBOW TEXHOJIOTUU?

10.  Hamucarp TeTpamentua M3 a/K: ajJaHWH, TJyTaMHHOBAas KHUCIJIOTA, TIyTaMHH,
uuctend. Ha3path, yka3aThb HE3aMEHUMbIE aMUHOKHCIOTBHI, ONPENEINUTh 3apsii B PA3TUYHBIX
cpenax.

11.  KakoBbl pekoMeHIyeMble HOPMBI Oelka B MUTAaHUU U OT KaKUX (PaKTOPOB OHU
3aBUCHT?

12.  UYro Takoe mporecc Kapameln3amnun?

13. Kakume ¢epmentsl Haubosnee  IIMPOKO  NPUMEHAIOTCS B MHUILEBOM
MIPOMBIIIIIEHHOCTH?

14.  Omnpenenute MNOHATHE «OKHUCIEHHE» KHUpPOB. KakoB ero MexaHuW3M M Kakue

(dakTopbl BIMSIOT Ha OKHCIeHHe Macea U xupoB? KakoBa posib aHTHOKCHAAHTOB MpU
OKHCJIEHUU KUPOB?

15. Hamucarp Tterpamentun W3 a/K: BaJIMH, JIM3WH, apruHUH, mpojuH. Ha3Bats,
YKa3aTb HC3aMCHUMBIC aMUHOKUCIIOTHI, ONIPCACINUTD 3apa/l B pa3JIMIHbIX CpCaax.
16.  [aiiTe XapakTepHUCTHKY MpoOIeMbl neduiura 6eyiKa U KaKOBbI MMyTH €€ penieHus?

KaKOBa pOHL HeTpaI[I/II_[I/IOHHOI‘ (0] paCTI/ITeJILHOFO Hn JKUBOTHOI'O CLIpBﬂ JJIs ITIOITOJTHCHU A pecprOB
muIeBoro oeiaxa?

17.  KakoBa poiib JKHPOB, UX CTPYKTYpPHBIX KOMIIOHEHTOB B murtaHuu? l[lpuBemute
KJIaCCH(PHUKAIINIO BUTAMHUHOB, JaiiTe ONPEeIIEHUE STON TPYIIEe XUMUICCKIX COSTMHEHUM.

18.  KakoBbl XuMHuYecKas HNpUpoOa U OCOOCHHOCTH (PEPMEHTOB KaK OMOJIOTHYECKUX
KaTaJau3aTopoB?

19. B Kakux NUIIEBBIX TEXHOJOTHIX UCTIONB3YETCS MPOIECC OPOKECHHUS?

20. Hamucare TerpanenTua W3 a/K: HW30JICHIIMH, METHOHHWH, TPUNTO(AH JIHM3WH.

Ha3BaTB, YKa3aTb HC3aMCHHUMBIC aMUHOKHCJIOTBI, OIIPCACIIUTD 3apdad B pa3JIMYHbIX Cpeaax.
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21.  Yro Takoe CUHJIPOM KBAIIMOPKOPA U KAKOBBI €I0 MOCIEICTBHS?

22.  Yto mpencraBiseT coO00 poIece MeJaHOUINHOOOpa30BaHus ?

23.  Onwummre $U3NUECKHUE CBOMCTBA M XMMUYECKHE NPEBPALLCHHS Al[MITIUIIEPHHOB.
Jlaiite ompezeneHue peakuusM TUAPOJIM3a, TMAPOTeHU3alUd U INepedTepuduKanuy maceil U
#upoB. KakoBa ux posib B TeXHOJIOTUN?

24, JlaliTe XapaKTEepHUCTHKY OTIEIbHBIX BUTAMHUHOB. B Kakux @poOayKTax OHH
MPUCYTCTBYIOT B MAKCUMAJIbHOM KOJTU4ecTBe?

25. Hammcare TeTpanmenTHa W3 a/K: W30JCHIIMH, METHOHHWH, TPHUITO(pAH JIHU3HH.
HasBaTth, yka3aTh He3aMEHUMBIE AMUHOKHCIIOTHI, ONIPEIEIIUTD 3apsi]] B Pa3IMYHBIX Cpeax.

26. Yro BrIOUYaeT B ceOs IMOHATHE MUIIEBass U OMOJIOTHYECKAass [EHHOCTH OEJIKOB?
Kak onpeznensiercss Ononornyeckas IEeHHOCTh OEIKOB?

27. Kaxkue hakTopbl BIHSIOT Ha 00pa30BaHUE METAHOUIUHOBBIX MPOJTYKTOB?

28.  IlpuBeaute mpuMepbl OCHOBHBIX TMpeBpameHuid ¢ocdomumnuaos. Kakoa poib
dhochoaunua0B B TEXHOJIOTHH KUPOB, TUTAHUN?

29.  YT0 MBI MOHMMAEM IO/ BUTAMUHU3AIMEH U ?

30.  Hamwmcarp Tterpamentun W3 a/K: W30JCHIIMH, METHOHWH, TpUNTOMAH JU3HH.
HasBaTh, yka3zaTh He3aMEHUMbBIE AMHUHOKHUCIIOTHI, OTIPENIEIUTD 3aps/l B Pa3IHYHBIX Cpeaax.

31. Kaxkwue cBolicTBa XapakTepHbI 115 aMUHOKHUCIIOT?

32.  Kakue mnpeBpamieHus NPETEPIIEBAIOT YIIEBOIBl TPU TMPOU3BOACTBE MHUILIEBBIX
MPOJYKTOB U B KaKHX PEaKIUIX OHH YUYaCTBYIOT?

33.  Pacckaxure O MeTomax BBIIEICHUS M aHauu3a KUpoB. JlaiiTe ompeneneHue
MOHSTHSIM: KUCJIIOTHOCTh, HOAHOE YHCIIO, YHCIIO OMBIICHUS, IEPEKUCHOE YUCIIO.

34.  Kakyto ¢pU3HOIOTHUECKYIO POJIb BHITOIHAIOT BUTAMHUHBI B OPTaHU3Me YeoBeKa?

35.  Hamucarte TeTpamentuj W3 a/K: TUPO3WH, TMCTUIWH, MpPOJMH, cepuH. Ha3BaTs,
yKa3aTh He3aMEHUMBIE AMUHOKHCIIOTHI, OTIPEIEIIUTE 3apsi]] B pa3IMYHBIX Cpeax.

36.  KakoBa cneuuduueckas posib OTACIbHBIX aMHHOKHUCIOT (LMCTEWHA, THPO3WHA,
(eHmIaNannHa, METHOHUHA, TITyTAMUHOBOM M acClIaparMHOBOM ) B Oprann3Me?

37.  Uto Takoe ycBauBaeMbI€ U HEYCBAUBAEMBbIE YTIIEBOIBI?

38.  Kakwue BoIOpacTBOpHMEBIC BUTAMHHEI BBl 3HaeTe?

39.  CdopmynupyiiTe OCHOBHBIC IPUHIIMITBI PAIMOHAIEHOTO MUTAHUS.

40.  Hammcatp TerpamenTH U3 a/K: TPEOHHH, arpHHUH, JU3UH, TpuntodaH. Ha3pats,
yKa3aTh HE3aMEHHUMbIE aMUHOKHUCIIOTHI, OTIPEACIIUTD 3apsi/l B Pa3IHYHbIX CpeIax.

41. KakoBbl 0COOEHHOCTH aMUHOKHCIIOTHOTO COCTaBa OCJIKOB 3JIAKOBBIX KYJIBTYP IO
CpaBHEHHIO ¢ OenKaMu 00O0BBIX U MACIUYHBIX KYIbTYpP?

42.  KakoBo (QyHKIMOHAJIbHOE 3HAUYEHHE MOHO U OJHIOCaXapua0B B MHIIEBBIX
poayKTax?

43. PacckaxuTe 0 MeTtomax BBIIEICHHS W aHalIu3a XKuUpoB. [laiiTe omnpeneseHue
MOHATHUSAM: KUCIIOTHOCTh, HOTHOE YHCIIO, YUCIIO OMBIJICHHUS, IEPEKUCHOE YUCIIO.

44,  Kak ¥ 1Mo KakoMy TPUHIHITY MTOAPA3ACISIOT OCHOBHBIC BEIECTBA, BXOISIINE B
COCTaB MUUIEBBIX POAYKTOB?

45.  Hamwmcate TeTpamenTHa W3 a/K: TJAWIWH, aclliaparduH, BaJHWH, TJIyTaMHUHOBAas

KHCJIO0TA. Ha3BaTB, y1(a3aTb HE3aMCHUMBIC aMHHOKHCJIIOTHI, OHpe,Z[CHI/ITB 3ap511[ B paSJII/I‘-IHLIX
cpenax.

46.  KaxoBbl oTinuuusi GU3MKO-XUMHUYECKUX CBOWCTB M CTPYKTYPHBIX OCOOCHHOCTEH
IBYX (ppakiuii KJIEHKOBUHBI MIIICHUIIBI: TIUAUHA U TIIIOTCHUHA?

47.  Kakue (pyHKIMHU B MHUIIEBBIX MPOAYKTAX BBIMOIHSAIOT HOJIUCAXAPUIbBI?

48.  Ykasath pa3nnuus B QyHKIMOHAIFHOM 3HAYCHUH MTPOCTHIX U CIIOKHBIX JIUIHIOB.

49.  Yro Ttakoe 0€30MaCHOCTh NPONYKTOB mUTaHuA? M3 Kakux KpUTEpUEB OHa
CcKJIagpIBacTcs?

50.  Hammcatp TerpamenTtuj U3 a/K: (peHWIANAHUH, THCTUAMH, TPOJUH, TpUNTO(daH.

Ha3BaTB, YKa3aTb HE3aMCHHUMbBIC aMUHOKHCJIOThI, OIIPCACINTE 3apsiad B pa3JIMYHbIX CPEaax.
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51. KakoBa ux pomnb B oOecrneueHHWH PEOJOTUYECKUX CBOWMCTB TeCTa M KadecTBa
xJieda?

52. B Kakux NHIIEBHIX TEXHOJOTHIX UCTOIB3YIOT TUIPOIHN3 OTUCaXapua0B?

53. Kaxkue xupopacTBOpUMbIe BUTAMHUHBI BbI 3HAETE?

54.  Kakue opraHbl NHIIEBAPUTEIHLHOTO ammapaTa BBIICISIOT MUIICBAPUTETHHBIE
cokn? KakoB cocTaB nocineHux?

55. Hanucate TerpanenTun U3 a/K: BaJliH, U30JCHIMH, TIyTaMHUH, apruauH. Ha3BaTh,
yKa3aThb HE3aMEHHUMbIE aMUHOKHUCIIOTHI, OTPECIIUTh 3apsi/l B Pa3INUHbIX Cpeax.

56.  Ilepeuncnute oCHOBHBIE (DYHKIIMOHAIBHBIE cBOWCTBA OenkoB? KakoBa ux ponb B
TEXHOJIOTMYECKHX Mpolleccax MPOU3BOACTBA MUIIEBBIX MPOTYKTOB?

57.  Kakoga kiaccuuKkanusi BpeIHBIX BEIIECTB, MOCTYMAIONINX B OPraHU3M YeJIOBEKa
C IHUIIei?

58. Kakue yrieBoabl BBIMOJNHAIOT CTPYKTYPHYIO QYHKIHIO Y pAacTeHHH H Yy
JKUBOTHBIX? JlaliTe NX pa3BEPHYTYIO XapaKTEPUCTHUKY.

59. JlaiiTe XxapaKTepUCTUKY OCHOBHBIX (PM3UYECKUX M XUMUYECKUX U3MEHEHUH MU
Ha pa3HbIX 3Tarax MUIIEBAPEHUsI.

60. Hamucath TerpanenTun W3 a/K: TJIMIWH, NMPOJWH, TUCTUAWH, ajdaHWH. Ha3BaTh,
yKa3aTh HE3aMEHUMbIE AMUHOKHUCIIOTHI, ONPEACIIUTD 3apsijl B pa3IMUHbIX Cpeaax.

61. Kakne pu3nko-xuMHYeCKHe U XUMUYECKUE TIPEBPALICHNS IPETEPIIEBAIOT OCIKH

B TEXHOJIOTMYECKOM MOTOKE IMTPOU3BOACTBA MUIIEBBIX TPOTYKTOB?

62. UYro Takoe aHTHaNMMEHTapHble (QakTopbl mnuTanusa? HasoBute u HaiinuTe
KpPaTKyI0 XapaKTepUCTUKY ITUM KOMIIOHEHTaM IHILIEBOIO ChIPbS U MPOAYKTOB MUTAHUS.

63. JlaiiTe XapakTEpUCTUKY MPOCTHIM U CJIOXKHBIM yrieBojaM. UeM OHU OTIMYaroTCs
ApYr OT Apyra.

64. VYkaxuTe 3Ha4YCHHWE TMEpedITepUPUKAINK TPHALWITIHLIEPUIOB B IHUIIEBOM
MIPOU3BOCTRBE.

65. Hammcate TerpamenTHI W3 a/K: aJlaHWH, TUCTHIWH, TIIyTAMHHOBAs KHUCIIOTA,

acraparvHoBasi kuciora. HassaTe, yka3aTb HE3aMEHUMBIE aMUHOKHUCIIOTHI, OIIPEAEIUTD 3apsl B
Pa3JINYHBIX CpEAAX.

66.  OnumuTe OCHOBHBIE ITAIBI MUIIEBAPECHHUS.

67. Onuivre HavaJabHBIN 3TAlN peakuuu Maiisipa.

68.  Omwmcarb MPOIECCHI, TPOUCXOISIINE B PACTUTENBHBIX MaciaaX MPHU UX XPaHCHHH.

69. 3HavYeHNE BUTAMUHOB B JUCTOJIOTHUH.

70.  Hamwucare TeTpamenTua U3 a/K: METHOHHH, TPEOHUH, TIIyTaMHUHOBAs KHUCIOTA,
arpuHuH. Ha3path, yka3aTh HE3aMEHUMBIC aMHHOKHCIIOTBHI, ONMPEACIIATH 3apsii B Pa3IUIHBIX
cpenax.

71.  IlepeBapuBaHue O€IKOB B KEJIyIOYHO-KUIIEYHOM TpaKTe dYesloBeka. MecTo
nepeBapuBanus. OepMEHTHI, y4aCTBYIOIIHE B MIPOIECCE.

72.  VYrieBoJbl MOJIOKA U MOJIOUHBIX TIPOJTYKTOB.

73.  Paznunuue B QyHKIIMOHATFHOM HAa3HAYEHUU MPOCTHIX U CIIOKHBIX JTUMHI0B. B yem
3aKJIF0YAETCS U YeM MOKHO OOBSICHUTB?

74. B ueM poib 0amiacTHBIX BEIIECTB MUIIEBBIX MPOTYKTOB?

75. Hamucarp TeTpanenTtua w3 a/K: TUCTHIWH, apTUHWH, JU3WH, riaunuH. Ha3Bats,

YKa3aTb HC3aMCHUMBIC aMUHOKUCIIOTHI, ONIPCACINUTD 3apsa/l B pa3JIMIHbIX CpCaax.

40



4METOJUYECKHUE MATEPHUAJIbI, ONPEAEJISIIOINUE ITPOLELYPbI
OLEHUBAHUSA 3HAHUU, YMEHUU, HABBIKOB U (MJIN) OIIBITA
JAEATEJBHOCTH

Texkymmi KOHTPOJIb

TecTupoBaHue Ui MPOBEACHUS TEKYILIETO0 KOHTPOJI MIPOBOAUTCS € MOMOIIBI0 CHCTEMBI
JTUCTAaHIIMOHHOTO 00yueHust win KomnbioTepHod mnporpammbel KTC-2,0. Ha TectupoBanue
ortBoguTca 20 MunHyT. KakIpli BapuaHT TECTOBBIX 3aJaHuil BkiIoudaeT 20 BOINPOCOB.
KonudyecTBo BO3MOXKHBIX BapUaHTOB OTBETOB — 4 uiH 5. CTyeHTy He0OX0JMMO BBIOpaTh OJUH
MPaBUIILHBIN OTBET. 3a KaXKIIbIil TPaBUIIHHBIA OTBET Ha BONPOC MpucBauBaeTcs 5 6amnos. [kana
nepeBoja: 19-20 nmpaBUIBHBIX OTBETOB — OIIEHKA «OTIUYHO» (5), 15-18 mpaBUIIbHBIX OTBETOB —
oIleHKa «xoporo» (4), 12 mpaBWIBHBIX OTBETOB — OIIEHKA «yAOBIeTBOpUTENbHO» (3), 1-11
IIPaBWJIbHBIX OTBETOB — OLIEHKA «HE Y/IOBJIETBOPUTEIBLHO (2).

Onpoc Kak CpeACTBO TEKYIIEro KOHTPOJIS MPOBOAUTCA B (hOpME YCTHBIX OTBETOB Ha
Bonpockl. CTyZIEHT OTBEUYAET Ha MOCTABJICHHBIM BOIIPOC Cpa3y, BpeMs Ha MOATOTOBKY K OTBETY
HE TPeI0CTaBISETC.

[IpakTHyeckue 3aJaHusl KaK CPEACTBO TEKYIIETO KOHTPOJIS IPOBOASTCS B MMCbMEHHOMN
¢dbopme. CTyneHTy BbIaeTcs 3a/laHue U npeaocTaisiercs 20 MUHYT JJi MOATOTOBKH K OTBETY.

IIpomeskyTOUHAs aTTeCcTANMS

3aueT MPOBOJAUTCS MYTEM IMOJBEIACHHUS WUTOTOB MO pPE3ylbTaTaM TEKYILEro KOHTPOJIS.
Ecnu cTyneHT He chpaBWICS C YacThlO 3a/laHUM TEKYIIEro KOHTPOJS, €My MPEeAoCTaBiIseTCs
BO3MOXXHOCTb CJIaTh 3a4eT Ha WTOTOBOM KOHTPOJBHOM MEpOINpPUSTHH B (OpME OTBETOB Ha
BOMPOCHI K 3a4€Ty WJIM TECTOBBIX 3aJaHui K 3auery. @opmy 3ayeTa (ONMpPOC WM TECTUPOBAHUE)
BBIOMpAET MPETOIaBaTeb.

Ecnu 3auet mpoBoauTcs B opMe OTBETOB Ha BOMPOCHI, CTYACHTY Ipeajiaraetcs OJuH
WM HECKOJIBKO BOIIPOCOB U3 MEPEYHs BOIIPOCOB K 3aueTy. Bpems Ha MOATrOTOBKY K OTBETY HE
MPEIOCTABIISAETCS.
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