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1. O01mue moj10KeHu s

Jucnumianna «XuMus U (pu3nKa pacTUTETbHOTO ChIPbs» OTHOCUTCS K 4acTH 00si3a-
TeIbHOU 4YacTH, (hopMHpyeMOH ydacTHHKaMH 0Opa3oBaTENbHBIX OTHOLIECHUH y4eOHOTro IjIaHa,
BXOJISIIIETO B COCTaB 00pa3oBaTeIbHOM MporpaMMebl Beiciiero oopasoanus 18.03.01 - Xumuyge-
ckas TexHousorus (nmpoduis - [lonydenue u nepepaboTka MaTepralioB Ha OCHOBE MPUPOTHBIX U
CHHTETUYECKUX MOJIUMEPOB).

HopmatuBHO-MeTomMueckon 6a30i 11 pa3paboTku pabodeit mporpaMMbl YIeOHOM JTHcC-
MUTUTMHBL «XUMUS U QU3HKA PACTHTEIBLHOTO CHIPhS SIBISTFOTCS:

o @enepanbHblii 3akoH «O0 o6pazoBanuu B Poccuiickoit denepanymy, yrBepKIeHHBIN
npuka3zoM MuHoOpHayku PD Ne 273-D3 ot 29.12.2012;

o [IIpukaz Muno6puaayku Poccum Ne 245 ot 06.04.2021 r. O6 yTBepKIACHUH TOPsIKA
OpraHu3alliil W OCYIIECTBICHHUS O00pa30BaTENbHON JEATENPHOCTH IO 00pa3oBaTeIbHBIM
nporpaMMaM  BbICIIero  oOpa3oBaHUsi - IporpaMmaM OakajlaBpuara, IporpaMmmam
CHeIMalIMTeTa, IPOrpaMMaM MarucTpaTyphl.

o Ilpukaz MuHuctepcTBa TpyAa U colaibHOM 3auuThl Poccuiickoit @enepanuu ot 19
okTsiOpsa 2020 r. N 730 «O6 yrBepxkaeHuu mpodeccuoHanbHOro crangapra - 26.005
«CrienuanucT 1o nporu3BOACTBY HAHOCTPYKTYPHPOBAHHBIX TIOJTMMEPHBIX MaTEPHATIOBY.

o [IIpuka3z MuHucrepcTBa Tpyaa U conuanbHoU 3amuTtel Poceniickont ®enepanuun ot 7
ceHts0ps 2015 r. N 5921 «O0 yTBepxaeHuu rnpodeccnoHanbHOro cranaapra - CuenuanucT 1o
IIPOU3BOJICTBY BOJIOKHUCTBIX HAHOCTPYKTYPUPOBAHHBIX KOMIIO3ULIMOHHBIX MaTEPUAITIOBY.

o [IIpukaz MuHucrepcTBa Tpyaa M counanbHoM 3amuThl Poccuniickoit denepanuu ot
12.10.2022 Ne 646H «O06 yTBep>KIeHUH MPOPECCUOHANIBHOTO CTaHaapTa - MHKeHep-TexHOoIor
[EJUTIOJIO3HO-0YMa)KHOTO TIPOM3BOJICTBAY.

o Ilpuka3 munucrepctBa roctuuuu Poccuiickoit ®enepanuu ot 18 aBrycra 2014 rona,
peructpaunoHHbii N 33628 «Crneuranuct 1o BHEIPEHUIO U YIPABJICHUIO IMPOU3BOJCTBOM
MOJIMMEPHBIX HAHOCTPYKTYPUPOBAHHBIX TJIEHOK.

o @enepabHBIE  TOCYJApCTBEHHBIM  00pa3oBaTeNBHBIA  CTaHZAPT  BBICIIETO
obpazoBanus (OI'OC BO) no nanpasiennto noarotoBku 18.03.01 «Xumudeckast TEXHOIOTHS
(ypoBeHb OakanaBpuar), yTBEPKJIECHHBIN MpuKa3oM MuHuUcTepcTBa 00pa3oBanus U Hayku PO
Ne 922 ot 7 aBrycra 2020 r.;

e VYueOHble TIIaHbBl  OOpa30BaTEIbHOM  HPOTpaMMbl  BBICIIErO  00pa3oBaHUs
Hanpasinenuss 18.03.01 - Xumwuueckass texHomorus (mpodwis - [Tomyuenue m mepepaboTka
MaTepHajoB HA OCHOBE MPUPOHBIX U CHHTETUYECKHX MOJIMMEPOB), MOJrOTOBKH OaKallaBpOB IO
OYHO U 3a04HON Popmam oOyueHus, ogoopeHHble YueHbM coBetoM YIJITY (mportoxon Ne 3
ot 16.03.2023), c NOMOJHEHUIMHU M W3MEHEHUSMHU, YTBEP)KICHHBIMU HA 3aC€AaHUMU YUEHOTO
coera YI'JITY (mpotokon ot 20.04.2023 Ned), BBenenusiMu mpukazom YIJITY ot 28.04.2023
Ne302-A.

OO6yuenue no obpazoBatensHoi 18.03.01 - Xumuueckas texHonorus (npoduis - [omy-
YeHUe U nepepaboTka MaTepUalioB Ha OCHOBE MPUPOIHBIX U CHHTETHYECKHUX TOJMMEPOB) OCY-
IIECTBIIAETCS HA PYCCKOM SI3bIKE.

2. IlepeyeHb NJIAHNPYEMBIX pPe3yJbTATOB 00y4eHUsl N0 AUCHMIIIUHE, COOTHECEHHBIX € MJa-
HHUPYeMbIMH pe3yJIbTATAMHU O0CBOEHNSI 00pa30BaTeIbHON NPOrPaMMbI

[TnanupyeMbIMU pe3ynbTaTaMu OOy4YeHUs MO JAUCHUUIUIMHE SBISIOTCS 3HAHUSA, YMEHUS,
BJIAJICHUSI U/UJIM OMBIT IEATEIIbHOCTH, XapaKTePU3YIOLIHE Tanbl/ypoBHU (POPMHUPOBAHUS KOMIIE-
TEHIMH U oOecreynBarofe JOCTHKEHHE TIaHUPYEMbIX Pe3yJbTaTOB OCBOCHUS 00pa3oBaTelb-
HOW NPOrpaMMBbI B LIEJIOM.



Leab ocBOeHUs] AUCHUILIUHBI — GOPMUPOBAHNE TEOPETUUCCKUX 3HAHUN U PAKTHUECKUX
HaBBIKOB M3YUYCHHS, aHAN3a (QU3UKHA U XUMHH PACTUTEIBHOTO CBHIPhsSI (KOMIIOHEHTHOTO U MOp-
(OJOrHUECcCKOro coCcTaBa, aHATOMHUYECKOTO CTPOEHUS) AJIsl OCO3HAHHOTO MCIOJIb30BAHUS MeEXa-
HU3MOB XMMHUYECKHUX PEAKIUH TEXHOJIOTUYCCKUX TPOIIECCOB NPU XUMHUECKOW U MEXaHHYECKOU
nepepadoTKe PaCTUTEIBHOTO ChIPHSI.

3agaum TUCHHUINJIHHBI:

- U3yYUTh KOMIIOHEHTOW COCTaB Pa3IMYHbIX BUJOB PACTUTEIHLHOTO CHIPhs (ILIEJUII0I03a,
TeMHUIIEIUTIONO3bI, JIMTHHUH U T.J.) C IPUMEHEHHEM 3HAaHUH O CTPOSHHUH BEIIECTBA, IPUPOJIE XU-
MHYECKOU CBSI3U U CBOMCTBAaX PAa3JIMIHBIX KJIACCOB XUMHUYCCKUX DJICMCHTOB,

- U3Y4UTh MOP(OIOTHYECKHI COCTAB M aHATOMUYECKOE CTPOCHHE APEBECHHBI U HEJIpe-
BCCHOI'O BUa ChIpbiA C IPUMCHCHUCM (1)I/ISI/IKO-XI/IMI/I‘-IGCKI/IX MCTOJZIOB aHaJIn3a,

- chopMupoBaTh MPAKTUYECKUE HABBIKA KOJIMYECTBEHHOI'O M KAYECTBEHHOTO aHAJN3a
OCHOBHBIX KOMIIOHCHTOB PACTHUTCJIBHOI'O CbhIPbA C NPHUMCHCHUCM XHUMHUYCCKUX U (1)I/ISI/IKO-
XUMHYECKHX METO/IOB aHaJIH3a,;

- C(bOpMI/IpOBaTB MPAKTUYCCKUC HABBIKU aHAJIN3a OTACIIbHBIX KOMIIOHCHTOB PACTUTCIIb-
HOTO CBIPhsI C IPUMEHEHUEM XUMHUECKUX U (DU3MKO-XMMUYECKUX METOJIOB aHAIIN3a,

- c¢(opMHUPOBATh MTPAKTUYECKHE HABBIKH MO 3P (PHEKTUBHOMY IPUMEHEHHIO PACTUTEIIBHO-
T'O CBIPbhS JUIsI XUMUYECKON M MEXaHUYECKOH repepaboTKe UCTIONb3ysl MEXaHU3Mbl XUMUYECKHX
pCaKHHﬁ, MMPOUCXOOAIINX B TCXHOJIOIMYCCKUX IMpOoLEccax.

IIponecc m3yyeHuss AUCHMILVIMHBI HanpasjeH Ha GopMHpOBaHHMe CJIeAYIOIIUX IPO-
(peccHOHAIBLHBIX KOMIIETEH LM

— OIIK-1 CnocobeH u3ydaTh, aHATU3UPOBATh, HCIIOJIB30BAaTh MEXAHHM3MbBl XMUMHUYECKHX
peaKkuuii, IPOUCXOAIIUX B TEXHOJIOTHYECKUX MPOLECCaX M OKPYXKAIOIEM MHpE, OCHOBBIBASICH
Ha 3HaHMUSIX O CTPOEHHM BELIECTBA, IPUPOJIE XUMUYECKON CBSA3M U CBOWCTBAX pa3iMyYHbIX Kjac-
COB XMMHUYECKHX 3JIEMEHTOB, COEJJMHEHUH, BEILIECTB U MATEPUAIIOB,;

— OIIK-2 CniocoOeH HCIoNIb30BaTh MaTeMaTHIecKue, (pu3ndeckue, GU3NKO-XUMHUICCKHE,
XUMHUYECKHE METObI IS pelieH s 3a/1a4 IPOo(peCCHOHATIbHON 1A TEIbHOCTH.

B pesyabTare n3y4eHus JMCHHMIIMHBI 00y4AIOMINICS JOJIKEH:

3HATh:

- XUMUYECKUH COCTaB JIPEBECUHBI, KIACCU(PHUKAIIMIO KOMIIOHEHTOB JPEBECUHBI, CTPYKTY-
pbl KOMIIOHEHTOB JIPEBECUHBI ONMUPASICh HA 3HAHUS O CTPOCHUM BEILIECTBA U CBOICTBAaX pa3yiny-
HBIX KJIACCOB XMMHUYECKUX JIEMEHTOB;

- MaKpo- ¥ MHKPOCKOIIMYECKOE CTPOEHHUE APEBECHUHBbI, CTPOCHHE U COCTAaB KJIETOYHOMU
CTCHKH,

- IPUPOJLY XUMHUUYECKOH CBSA3HM B HaAMOJIEKYISIPHBIX CTPYKTYpaxX U MOIUMOPHHBIX MOIU-
(bUKaIMIX LEeJUTI0NI03bI;

- (PM3UKO-XMMHYECKHE METObl OINpPENETICHHs LEUII0N03bl B JIPEBECHHE, TEXHUYECKOU
LIEJTI0JIO3E;

- IIPUPOJy XUMHUYECKOW CBSI3U U CBOICTBA T'€MMIIEIUIIOJIO3bI U APYTUX HELEJUTFOJIO3HbBIX
NOJMCAaXapua0B, PU3UKO-XUMUYECKHE METO/IbI X BBIETICHUS U UCCIEJOBAHNUS;

- 0COOEHHOCTH XMMUYECKUX pEaKlMy JUTHHUHA KakK MOJIMMEepa, peakluu (PyHKIHOHAIb-
HBIX TPYNN U OEH30JbHOTO KOJbIA, KOHKYPUPYIOIINE PEAKLIUU AECCTPYKLUMU M KOHICHCAIUH,
TEeMIIEpaTypHbIe MEePeX0Ibl JUTHUHA U MPEenapaToB JUTHUHA, PEBpallleHue JTUTHUHA B MPOIlec-
cax XMMHUYECKOi nepepaboTKH JpEeBECUHBI,

yMeThb:

- ONPENIENSTh MOPOY APEBECHUHBI 110 CTPOSHHUIO BOJIOKOH MPUMEHSS (PU3UKO-XUMHUECKHE
METO/Ibl aHAJIN3A,

- pa3pabaThIBaTh AITOPUTM aHAJN3a XUMHUYECKOTO COCTaBa JIPEBECHHBI,

- HUCII0JIb30BAaTh MEXaHU3Mbl XUMHUYECKUX PEAKLUH, MPOUCXOAAIIUX B TEXHOIOTMUECKUX
nporeccax nepepadoTKU pacTUTEIBHOTO ChIPbS I MOJy4YeHUs! IPOAYKIIMU HYKHOTO KauecTBa.
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BJIAJETh:
- HaBBIKAMH NIPOBEICHU XMMHYECKOTIO aHAJIM3a KOMIIOHEHTHOTO COCTaBa PACTUTEIBHOIO
CBIPBS;
- HaBBIKaMU NPOBEACHUS MUKPOCKOIIMYECKOT0 aHAIN3a aHATOMUYECKHUX JIEMEHTOB pac-
TUTEIBHOTO CBHIPbs, MAaTEMaTHUECKOW 00paOOTKH MOTYUECHHBIX PE3yJIbTaToOB;
— HaBBIKAMM aHAJIM3a MIOJIYYEHHBIX PE3yJIbTATOB,;
3. MecTo AUCUMIJIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

JlannHast yueOHasi JUCHUILINHA OTHOCHUTCS K TUCIUIUIMHAM 00s3aTeIbHON B 9acTu, Gop-
MUPYEMOM y4yaCTHHKaMU 0Opa30BaTENIbHBIX OTHOILIEHUH, YTO O3HauYaeT (opMHpOBaHHE B IMPO-
recce o0ydeHHst y OakanaBpa OCHOBHBIX OOMIENPOGECCHOHATBHBIX 3HAHUA W KOMIICTCHIIUN B
pamKax BBIOpaHHOTO MPoQIs U TPo(hecCHOHATBFHOTO CTaHAapTa.

OcBocHHE MAaHHOW NUCIUIUIMHBI SBIISETCS HEOOXOJAMMON OCHOBOMW ISl MOCIIETYIOIIErO
nzydenus qucruiuind OITOIT n Hanucanust BBITYCKHOM KBaTU(UKAITMOHHONW PabOTHI.

Hepeueﬂb 06607’16111/[861}01/141/[)6, conymcecmeyrouux u obecneyusaemvix ducuunﬂuﬂ

Ob6ecneunBaronme ConyTcTBYyIOIIHE ObecnieunBacMbIC

1. | AmaauTruyeckas XuMHS U Xumus U GU3HKa BbI- [ToaroroBka Kk mpoueaype 3auThbl
(OUBUKO-XUMHYECKUE METO- COKOMOJIEKYJISIPHBIX ¥ 3alI1Ta BHIMYCKHOW KBaNu(pUKa-
bl aHaIn3a COCTMHEHUN IIUOHHOUN pabOTHI

2. | HoBeie TexHonoruu u mare- | IlpukinagHbie HaydHBIC [Tpumenenue [19BM B xumuu u
pUabI HCCIIeJOBaHUA XUMHYECKOM TEXHOJIOTUU

3. | ®usnueckass XUMUs du3nyecKas XUMHS

4, | Opranuyeckass XuMHs Konnongnas xumus

VYKa3zaHHbIE CBSI3M JUCLUIUIMHBI JA0T 00y4arolEeMycsi CHCTEMHOE MPEJICTaBIeHHE O KOM-
IUIEKCE M3Y4aeMBIX TUCHUIUIMH B cooTBeTcTBUU ¢ ®I'OC BO, uro obecneunBaeT Tpedyemblit
TEOPETUYECKUI YPOBEHb M IPAKTUYECKYIO HANpaBIEHHOCTh B CUCTEME OOy4eHHs M OyIyuiei
JIeSITEJIbBHOCTH BBIITYCKHHKA.

4. O0beM JUCHHUIIMHBI B 3a4eTHBIX eINHULAX € YKa3aHHEM KOJINYeCcTBa aKaJeMHUYeCKHX
YacoB, BBIICJCHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcs ¢ npenoaaBarTesieM

(mo BUAAM yueOHBIX 3aHATHI) U HA CAMOCTOATEIBLHYIO PadoTy 00y4aommxcs

O061mast TpyI0eMKOCTh TUCIATIIMHBI

Bcero akagemMuuecknx 4yacoB
Bun yuebHoit paboTbl OYHas 3a04yHas OYHO-3a04Has

¢bopma ¢dopma dopma
KonTakTHasi pa6oTa ¢ npenogaBarejaemM™: 99,85 25,85 47,85
nekruu (JI) 32 10 18
npaktuueckue 3ansatus (I13) - 2 6
nabopartopubie padoTs (JIP) 66 12 22
WHBIE BUJIbI KOHTAKTHOM pabOThI 1,85 1,85 1,85
CamocrosiTejibHas padoTa 00y4alouuxcsi: 152,15 226,15 204,15
M3y4YEHUE TEOPETUYECKOr0 Kypca 40 80 70
MIOJITOTOBKA K TEKYIIEMY KOHTPOJIIO 42 76 64
KypcoBas paboTa (KypcoBOH IPOEKT) 34,5 34,5 34,5
MOATOTOBKA K MPOMEXYTOYHOM aTTecTaliuu 35,65 35,65 35,65
Bua npomexKyTo4HO# aTTecTalum: IK3aMeEH IK3aMeH IK3aMeH
OO0mas Tpy10eMKOCTh 71252

*KonrakTHas pa60Ta 06yqa}01111/1xc;1 C MpenogaBareyieM, B TOM YHCJIC C IPUMEHCHUCM JUCTAHIIMOHHBIX 06paSOBa-
TCIBbHBIX TGXHOHOFHﬁ, BKIIOYACT 3aHATHA JICKIMOHHOI'O THUIIA, U (I/IJ'II/I) 3aHATHUSA CCMHUHApPCKOr'o TUIlia, J'Ia60paT0pHLI€
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3aHATHSL, W (WIHM) TPYIOBBIE KOHCYJIbTAINH, W (WJIH) HHANBUAYAJIBHYIO paboTy 00ydalomerocs ¢ mpernoaBaTesieM,
a TaK)Ke aTTeCTAMOHHBIC MCIBITAHUS MPOMEKYTOYHOU aTTrectanuu. KoHTakTHas paboTa MOXET BKIIOYATh MHBIC
BUJIbI Y4EOHOU JICATENbHOCTH, MPEIyCMaTPUBAIOIIUE TPYMIOBYI W WHIMBHAYAIbHYIO PabOTy OOYdYaroIuXcs C
npenojaBareneM. Yackl KOHTaKTHOW paboThl onpenensiores [lonoxkeHneM 00 OpraHU3allii U MPOBEICHUH KOH-
TaKTHOW paboThI MpH peanu3alu 00pa3oBaTEIbHBIX MPOTPAMM BBICIIETO OOPa30BaHUsI, YTBEPKICHHBIM Y YCHBIM

coseroM YIJITY ot 25 despans 2020 roxa.

5. Conep:kanne TUCHUIUVIMHBI, CTPYKTYPHUPOBAHHOE 10 TeMaM (pa3aejam)
€ YKa3aHHeM OTBeJeHHOI0 HA HUX KOJINYeCcTBa aKaJeMHYeCKHX YacoB
5.1. TpynoeMkocTh pa3iejioB TUCIHNINHBI

o4Has popMa o0ydyeHHs

Ne | HammeHnoBaHue pasjeina auc- JHiEre CaMocTosTeIbHas
JI 113 JIP KOHTaKTHOM
1/ 0050003050505 paborta
paboThl
1 | Pasmen 1. Anaromuueckoe
cTpoeHHE 1 MOPQOJIOTHS 4 i 12 16 20
XBOMHBIX U JUCTBEHHBIX I10-
POJI IPEBECHUHBI
2 | Pazgen 2. ®usnueckue u pu-
3UKO-XMMHYECKHE CBOICTBA 2 - 6 8 22
JIPEBECUHBI
3 | Pazgen 3. Xumuueckuii co-
cTaB M cBoMcrBa OCHOBHBIX | 20 - 42 62 20
KOMITOHCHTOB JIPEBECHHBI
4 | Paznen 4. Xumuueckue u ¢u-
3UYECKUE TIPEBPAILCHUS IIEJI- 6 - 6 12 20
JIFOJIO3BI
HToro no pazgenam: 32 - 66 98 82
[TpomexxyTouHas aTTecTanus 0,35 35,65
KypcoBast pabora (kypcoBoit mpo- ) i ) 15 345
€KT)
Bcero 252
3a04yHas popmMa 00yueHus
Ne HaumenoBanue paznena BIEEITY . | CamocTosTENbHAS
JI I13 JIP KOHTAKTHOM
n/n JYCLIATIIAHEI pabora
paboThI
1 | Pasmen 1. Anaromuueckoe
CTpoeHHE U Mopdonorus 2 05 5 45 40
XBOMHBIX M JINCTBEHHBIX
TIOPOJI TPEBECHHBI
2 |Pasgen 2. ®usuueckue u
(U3UKO-XMMUYECKHE CBOM- 2 0,5 4 6,5 40
CTBA JIPCBECHHBI
3 | Pazmen 3. Xumuueckuii co-
CTaB U CBOWCTBA OCHOBHBIX 4 0,5 4 8,5 38
KOMITOHEHTOB JPEBECHHBI
4 | Pazgen 4. Xumuueckue u
¢dusnyeckue NpeBpalieHUs 2 0,5 2 4,5 38
LEJITIOJIO3BI
Hroro no pasnenam: 10 2 12 24 156




Ne HaunmenoBanue pasnueia Eigarg CaMmocTogTenbpHast

- PasA JI I13 JIP KOHTaKTHOM

1/ JTUCILIAILINHEL pabora
paboThI

ITpomexxyTodHas aTTecTarus X X X 0,35 35,65

KypcoBass pabora (KypcoBoit 15 345

MIPOCKT)

Bcero 252

04YHO0-3204Has (popMma o0yueHust

Bcero
Ne HanmenoBanue pasnena . | CamocTosTenIpHAs
JI I13 JIP KOHTAKTHOH
/1 JUCITUTUIAHBI pabota
paboThl

1 | Pazmen 1. AHaTOMHYECKOE
CTpocHHe 1 MOpdoIorus

" 4 0,5 6 45 30
XBOHUHLBIX U JIUCTBCHHBIX
MIOPOJI IPEBECHHBI

2 | Pazmen 2. dusumueckue u
(U3HKO-XMMHYECKHE CBOM- 4 0,5 4 6,5 30
CTBA JPEBECHHBI

3 | Pazgen 3. Xumudeckuii co-
CTaB U CBOWCTBA OCHOBHBIX 6 3 8 8,5 50
KOMITOHCHTOB JPEBECHHBI

4 | Pazgen 4. Xumudeckue u

¢dusnveckne NpeBpaLICHUS 4 2 4 4,5 24
IEJIITFOJIO3bI
Hroro no paznenam: 18 6 22 46 134
[TpomexxyTouHas aTTectranus X X X 0,35 35,65
KypcoBass pabora (kypcoBoit 15 34,5
IPOEKT)
Bcero 252

5.2. Conep:kanue 3aHITHH JIEKIIMOHHOTO THIIA

Pa3znean 1. AHaToMnueckoe cTrpoeHre U MOpgo/10rusi XBOWHBIX M JUCTBEHHBIX MO-
PO/ IpeBeCHHBbI

1.1 Bubl pacTHTETEHOTO CHIPBS: MHOTOJICTHHE - JICPEBBSI, KyCTAPHUKHU; OJTHOJICTHUE
— HEIPEBECHOE PACTUTENHHOE ChIPE, TPABSIHUCTHIC PACTEHUSI.

1.2 Crtpoenue aepeBa. MakpoCKOIUYECKOe CTPOCHUE JepeBa (CepIlleBUHA, KCHIIEMa,
kaMmOuii, kopa). KopueBas cucrema, kpoHa, cTBos. (CoCTaBHBIE YacTH JIepeBa U UX CHIPHEBOE
3Hauenwue. [Ipobiema ncnonap30BaHus BCel OMOMACCHI epeBa.

1.3  Anaromuueckoe CTpoeHHE ApeBecHHBbI. KIeTKkn U TKaHU. AHATOMUYECKHE dIie-
MEHTBI JPEBECHHBI XBOWHBIX MOPOJ (PAaHHHUE W TO3THHUE TPAXCHIbI, CEPIICBUHHBIC JIY9H, CMO-
JISTHBIC XOJIbl, TIPOCTHIE U OKAWMIICHHBIE MOPHI). AHATOMUYECKUE DIEMEHTHI JAPEBECUHBI JIHCT-
BEHHBIX MOpoJ (KjIeTku nudbpudopma, cocynsl, cepAleBuHHbIe Jyun). KonbiecocyaucTtsie u
pPaccestHHOCOCYAUCTBIE TOPOIBI.

1.4 Kamobwmii. dopma kierok kamOus. [lenenuwe kimertox kamOus. ['oguyHas ciou-
cToCTh. PaHHss M mO3IHss ApeBecuHa. PocT apeBecuHBI.

1.5 Tonkoe cTpoeHHE CTEHOK JpeBecHOU KieTku. PocT npeBecHoi kietku. [lepBuu-
Hasl ¥ BTOPHYHAs KJIETOYHbIE CTeHKH. OHOPHIIIPHOE CTpOSHUE KIETOYHON cTeHKH. Llenmomnos-
HbIe MUKPOGUOPpHILTEL. PactipeieieHne XMMIUIeCKHX KOMIIOHEHTOB B KJICTOYHOH CTECHKE.

Pa3nen 2. duznueckue u GU3NKO-XMMHYECKHE CBOWCTBA IPeBeCHHBI
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2.1 T'erepokanmsipHas CTPYKTypa: KaNMUISPHBIE MPOCTPAHCTBA TEPBOTO M BTOPOTO
MOPsI/IKA.

2.2 1110THOCTh M MOPUCTOCTH ApEBECUHBbI. MICTHMHHAS MIOTHOCTH IPEBECHOIO BEIIECTBA.
[InoTHOCTH ApeBecrHBbl (INIOTHOCTh aOCONIOTHO CYyXOW APEBECUHBI, Oa3ucHas TIOTHOCTD, IJIOT-
HOCTb BJIQ)KHOW IPEBECUHBI.

2.3 DneKTpU4ecKHe CBOMCTBA. DJIEKTPOMPOBOJHOCTh APEBECHHBI B CYXOM M BIIAXKHOM
COCTOSIHUHU.

2.4 OTHoIlIeHUE K )XKUIKOCTAM U razaM. OTHOCHUTENbHAs U a0COMOTHAs BJIaXXHOCTh. CTe-
IIEHU BJIarocojepkanus JpeBecuHbl. CBa3aHHass U M30bITOYHAs Biara. Bogonornomenue. Bia-
rornoryioueHre. Touka HachlllleHHUs BOJIOKHA. Bomomponuiiaemocts. ['a3onponuiaeMmocTs U ra-
3omoriouieHue. MexaHnyeckue CBOWCTBA APEBECUHBI. MATKUE U TBEPABIE MOPObI APEBECUHBI.
[Tponunaemocts apeBecunsl. [Iponutka npesecunsl. Temnora cropanus. [lnactudukanus ape-
BECHUHBI.

Pa3znen 3. XumMu4ecKkuii cCOCTAB U CBOIICTBA OCHOBHBIX KOMIIOHEHTOB JIPeBECHHbI

3.1 YrneBoanas 4acTh JpeBecHHbI. Xoouettoio3a. Llemtono3a, reMuuemioao3sl 1
JpYrue HEUEIUTI0JIO3HbIE TOJIUCAXAPUIBL.

3.2 XuMHu4ecKkoe CTpOoeHHE HEeITono3bl. KoHpopMalmoHHbie mpeBpameHus dJ1eMeHTap-
HBIX 3BEHbEB U MAaKPOMOJIEKYJ LEJUTI0JI03bl. MeKMOJIEKY I pHbIE B3aUMOIECHCTBHS B LEJUIIOJIO3E.
Kpucrannnueckoe cocrosiHue meiuttono3bl. Kpucramnmueckas pemerka mneiuntono3sl. Kpucran-
audeckre MoauUKalMK LeJUTIoN03bl. HaaMonekynspHble CTPYKTYpbl LEUII0NI03bl. TexHuve-
CKHME LEJUTION03bl U UX aHAIN3. XUMUYECKHE PeaKuy [EeJUTI0NI03bl. Peakunn QyHKIIMOHAIbHBIX
rpyni. KonuyecTBeHHOE OnpeiesieHHe LeI0I03bl B IPEBECHHE.

3.3 T'emunenIt01036l U ApYrUe HELEIII0I03HbIe noaucaxapuabl. Knaccudukanus u Ho-
MEHKJIATypa HELEJUTI0JIO3HbIX MojmcaxapuioB. CTpoeHne MakKpOMOJIEKYJl reMuuesuionos. I'e-
MULEJUIIOI03b] JPEBECUHBI JIMCTBEHHBIX U XBOMHBIX NOpoA. BogopacTBopumele mosmcaxapuisl
U MONUMypoHHbl ApeBecuHbl. IlektnHOBBIe BemecTBa. Kamenu. MosekyisipHas macca, HOJH-
JUCIIEPCHOCTD M HAJIMOJIEKYJISIpHAs CTPYKTYypa reMuiesuitonos3. OnpeneneHue B JpeBECUHE NEH-
TO33aHOB, T€KCO3aHOB U YPOHOBBIX KUCIOT. CTpoeHue, CBOWCTBA U NIpUMEHEHue. buocunres mo-
JUcaxapuioB ApeBecuHbl. Jlerko- u TpyAHOIHAPOIU3YyEMbIE MOJIMCAXapubl JPEBECUHBI U MX
onpezeneHue. ['uaponntudeckas 1eCTPyKLUHUs MOJINCAXapUIOB IPEBECHHBI.

3.4 DKcTpakTUBHBIE BEIIECTBA APEBECHUHBI, KOPBI U JipeBecHOM 3eneHu. Knaccudukanus
HKCTPAKTUBHBIX BEIIECTB. BbieneHne u pa3aeneHue SKCTPAKTUBHBIX BellecTB. JInopuibHbie 1
TUAPOPUIbHBIE HU3KOMOJIEKYJIIPHBIE SKCTPaKTUBHBIE BellecTBa JApeBecuHbl. JKuBuna. D¢up-
Hble Maclna, kaHudonb. Tepnensl npeBecuHbl. CMomsHbIE KUCIOTHL. Duroctepunbl. KupHbie
KHUCIIOTHI, )kUpbl. DeHonbHbIe cMOJbl. TaHHUHBI. DKCTPAaKTUBHBIE BELIECTBA KOPHI. DKCTPAKTHB-
HBIE BEIIECTBA JPEBECHOMN 3€leHH (MUTMEHThI, BUTAMUHBIL, JIUMUbI). [I[puMeHeHne 3KCTpaKTHUB-
HBIX BEIIECTB JPEBECHHBI.

3.5 Crpoenue u cBoiictBa nurauHa. [lonstue o nurauHax. [IpupoaHbIil TUTHUH U TIpena-
patbl nurHuHa. [IpocTpaHcTBeHHas CTpyKTypa M HEOAHOPOJHOCTh JIMTHHHA. JIMrHuGuKanus
KJIETOYHOU cTeHKH. KauecTBeHHOe ompeneneHre JUrHUHA. MeToabl BblAeneHus TuranHa. Kuc-
JIOTHBIM, IEPUOAATHBIN U METHOAMMMAYHBIA JTUTHUHBL. OpraHopacTBOpUMbIe TUTHUHBL. HaTtus-
HBIE JIMTHUHBI, ()€PMEHTHBIE JTUTHUHBI, TUTHUHBI MOJIOTON JpEeBECUHBI. [ MAPOTPONHBINA TUTHUH.
[ToHsiTe 0 TEXHUYECKUX JIMTHUHAX. MEeTOo/Ibl KOJMYECTBEHHOT0 ONPEEICHUs JIUTHUHA. XUMHU-
YECKOE CTPOEHUE JTUTHUHA. DIeMEHTHBIN cocTaB. OyHKIIMOHAIbHBIE TPYNIbI IUTHUHA U METO/IbI
ux omnpezeneHusi. OCHOBHbIEC THUIIBI CBSI3€ U TUMEPHBIX CTPYKTYP B MaKpOMOJIEKYJIax JTUTHHUHA.
KonzaencupoBanHbsle cTpyKTypbl. OCHOBHBIE THIIBI CBSI3€M JINTHUHA C yriieBogamMu. Makpomouie-
Kynbl TUTHUHA. bruocunTe3 nurauna. O0pa3zoBaHue apOMaTHYECKUX MPEAIIeCTBEHHUKOB JIMTHU-
Ha. [lonumepusanus IMTHUHHBIX CTPYKTYp. CXeMbl CTPOEHUSI MOJIEKYI JIMTHUHA. DPU3ndeckue u
(bu3NKO-MeXaHUYECKHEe CBOWCTBA JIUTHUHA. MoJleKymsipHas Macca U HOJUAMCIIEPCHOCTh Tpera-
paToB JINTHUHA.

3.6 XumMudeckue peakiiuy JTUTHUHA.



Oco0eHHOCTH XMMHYECKHUX peakiuii murHuHa. OKucleHue JUrHuHA. B3anMmopelicTBue
JIMTHUHA C XJIOPOM M a30THOM KHCJIOTOW. ['mapupoBaHue U rugporeHonus JurauHa. ConbBaTu-
yeckas AeCTpyKUMs JTurHuHa. Peakiuu crmBanus 1eneit (peakuuu KOHJEHcaluu ). Bzaumonei-
CTBUE JIMTHUHA ¢ ()eHOJIaMU.

3.7. DKCTpaKTHBHBIEC BEUIECTBA IPEBECHUHBI

Krnaccudukanus 5KCTpaKTUBHBIX BelIECTB. BbiieneHue W pasleneHue SKCPAaKTUBHBIX
BemiecTB. JInopunbHbie ¥ rUAPOGUIbHBIE HU3KOMOJICKYIISIPHBIE SKCTPAKTHBHBIE BEIIECTBA Jpe-
BecuHbl. JKuBuna. D¢upHeie Macna, kauu@oab. Teprnensl apeBecuHbl. Ckunuaap, moiyuyeHue
npuMmeHeHue. CMoisiHble KucaoTel. dutoctepunsl. TaloBoe Macio, MOIY4YEHHE NPUMEHEHHUE.
Kuphsbie kucnotsl, xxupbl. DeHoabHBIE CMOJBL. TaHHUHBI, CBOICTBA, IPUMEHEHUE.

Paznen 4. Xumuyeckue u (uznueckue npeBpalieHusi He/IH0a03bl. Peakuun ne-
CTPYKLHUHU LEJUTI0N03bI. ['naponu3 nemono3sl. OCOOEHHOCTH TUAPOIN3a B KUCION U IIEI0YHON
cpenax. 'mapoueitono3a, MUKpOKpHUCTaUIMYECKas Leuitoa03a. depMeHTaTUBHBINA THIPOJIU3.
OMaHOJIU3 U aLleTOIN3 LUEIUIIOJIO3bI.

4.1 OxucnurenbHas JECTPYKLUs LEJUIH0103bl. OCHOBHBIE HAIPABJICHUS PEAKLMM OKHUC-
JeHus neutono3sl. M3ouparensnoe okuciaeHne. OKCUIIEIUIIOI03a U €€ CBOIMCTBA.

4.2 Ompenenenne KapOOHWIBHBIX M KapOOKCHJIBHBIX TPYII B HEIUIIOJIO3€ M OKCHIIEI-
mono3e. doroxumuueckas AECTPYKUUs LEUIr0i03bl. Tepmuueckas nectpykuud. JlecTpykuus
LEJUTI0N03b] 10| AEMCTBUEM HOHU3MPYIOIIMX H3Iy4YE€HUH U ylbTpa3Byka. MexaHuueckas Jie-
CTPYKLHUA 1eUTt0NI03bl. OCOOCHHOCTH XMMHUYECKHX PEaKIuil IEIUTI0N03bl, Kak monumepa. Jle-
CTPYKIHMSI U OKHCIICHHE ILEJUTION03bl. PacTBOpeHHE LEIUTION03bI, CIOXKHBIE W MPOCThIE d(PHUPHI
LEJUTEOJIO3BL.

4.3 Cnoxubie 3(UPHI HEILTIOI03BI

KcanTorenatsl 1emit0103bl M OJY4Y€HUE BUCKO3HBIX BOJIOKOH U IUIeHOK. Hutpats! men-
JIFOJIO3BI, TIOJYYEHHUE, CBOMCTBA U MpUMEHeHHe. CMelIaHHbIe CIIOUCTHIE (PHUPBI IEIUTOJIO3BI.

4.4 TIpocTtbie A(UPHI HEITIOI03bI

CaolicTBa 1 METO/IbI MOIYYEHUS TPOCTHIX APUPOB. MeTUIeoa03a. DTUILEIIII0I03a.
['unpokcudtunuentonosa. Kapobokcustumnuennonosa. MoauduuupoBanyue HemTi0a03bl. XUMH-
YeCKOe W CTPYKTYpHOE MOIU(UIMPOBAHWE HEIUTON03bl. CIIMBAaHHUE ILIETEH IEeJUTI0JIO3Bl U e
IIPOU3BOIHBIX.

5.3. Tembl 1 (popMBbI 3aHATHII CEMHUHAPCKOI0 THIIA

Y4eOHbli MJIaHOM 110 TUCHUIIIIMHE IPEYCMOTPEHBI 1a00paTOpHbIE 3aHATHUS

Tpyno€mMKocTs, yac
HanmenoBanue paszzaena dopma npoBeAcHUS
Ne OYHOE | 3a04YHOE OYHO-
JTUCIUIUTAHBI (MOJTYIIS) 3aHATUSA
3209HOE
Paznen 1. Anaromuueckoe cTpo- | jaboparopHasi paboTta 12 2 6
1 | enue u Moposiorusi XBOMHBIX U
pd IpakTHyeckas padbora - 0,5 0,5
JIMCTBEHHBIX MTOPOJI APEBECHHBI
Paznen 2. ®usuyeckne u Qusu- | nmaGoparopHas pabora 6 4 4
2 | KO-XMMHYECKHE CBOWCTBA JIpeBe- 5 05 05
CHHBI pakTUyeckas padbora : ,
Paznen 3. Xumuueckuii coctaB u | naboparopHas paboTa 42 4 8
3 | cBoiicTBa OCHOBHBIX KOMIIOHEH-
TOB JIPEBECUHBI MpakTU4eckas pabora - 0,5 3
Paznen 4. Xumnueckue n ¢usu- | naboparopHas paboTta 6 05 4
4 | yeckwe TpPEBpAIICHHS IIEIUTIOJO- ’
3Bl npakTrdeckas pabora - 2 2
Hroro: 66 12 28

5.4 Jleraau3anusi caMOCTOATEIbHOI padoThI
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. TpynoemMkocTs, yac
Ne HaumenoBanue paznena Bup camocrositenbHOM pa- ourian | saounas p—
JTUCIUATITAHBI (MOYJIs) 0OTEI
3a04Has
Paznen 1. Amaromuueckoe Hoxroroska ik orp oy
10 TeMe J1abopaTOpHOI pa-
1 | Stpocrme mopdoiorus OOTBI M 3aIIUTE OTYETHBIX 20 40 30
XBOMHBIX U JTUCTBEHHBIX IO-
MaTepuasoB, MOATOTOBKA
PO IpEeBECUHBI
K TECTOBOMY KOHTPOJTIO
[ToaroroBka k onpocy
Paznen 2. ®usnveckue u pu- | 10 TeMam J1a00paTOPHBIX
2 | 3UKO-XMMHUYECKHE CBOWCTBA | pabOT M 3aIUTE OTYETHBIX 22 40 30
JIPEBECHHBI MaTepHajoB, OJArOTOBKA
K TECTOBOMY KOHTPOJIIO
[TonroroBka k onpocy
Paznen 3. Xumuueckuii co- | 1Mo Teme 1abopaTopHOil pa-
3 | craB W CBOHCTBAa OCHOBHBIX | OOTBI M 3alTUTE OTYETHBIX 20 38 50
KOMIIOHEHTOB JIPEBECUHBI MaTepuasoB, MOATOTOBKA
K TECTOBOMY KOHTPOJTIO
[ToaroroBka k ompocy
Paznen 4. Xumuueckue u | 1o TeMe 1abOpaToOpHOIl pa-
4 | ¢du3uyeckue TpeBpalieHus | OOTHI M 3alTUTE OTYETHBIX 20 38 24
EJUTEOJIO3BI MaTepHajoB, OJArOTOBKA
K TECTOBOMY KOHTPOJIIO
IToaroTroBka K IIPOMEXKYTOU- N3yueHne neKIMOHHOTO
5 HOM MaTepuana, IMTEPATYPHBIX | 40 oo 35,65 35,65
aTTeCTaluu HCTOYHHUKOB B COOTBET-
CTBUU C TEMAaTUKOMN
6 KypcoBas padora BrimonHenue KkypcoBoi pa- 345 345 345
00TBI
Hroro: 152,15 226,15 204,15
6. IlepeueHb yueOHO-MeTOANYECKOI0 O0ecreYeHnsl M0 AUCHUIINHE
OcHOBHAas1 U IONOJTHUTEIbHAS JUTEPATYPA
Ne Ton
/ ABTOp, HAUMEHOBaHHE n3na- IIpumeuanue
II HUA
OcHoBHasi yueOHasi iuTepaTypa
1 | Escruruees, D. U. ®usuka u XUMHUs [EJUTIOI036I H JIMTHUHA 2018 [TonHoTEKCTO-
yuebHoe nocobue / 3. U. EBcturneeB. — Cankr-IlerepOypr : BBII JIOCTYH NpU
CIIoTJITY, 2018. — 80 c. — ISBN 978-5-9239-1030-8. — BXOJI€ II0 JIOTH-
Texcrt : anexTpoHHbIH // JIaHb : 2eKTPOHHO-OMOIMOTEUHAs HY U Mapoiro™
cucrema. — URL: https://e.lanbook.com/book/108133 — Pe-
JKUM JIOCTYTIA: JJIsS aBTOPU3. MOJIb30BATEICH.
2 | Azapos, B. 1. Xumusi 1peBecUHBI M CHHTETUYECKHUX TTOJIMMe-
poB : yuebnuk / B. W. Azapos, A. B. Bypos, A. B. O6onen- [TonnoTtekcTo-
ckasi. — 2-e m3a. ucnp. — Cankr-IletepOypr : Jlans, 2022. — 2022 BBIM JOCTYI NpPH
624 c. — ISBN 978-5-8114-1061-3. — TeKcCT : 3JIEKTPOHHBII BXOJI€ IIO JIOTHU-
// Jlamb : anexTpoHHO-OMOMMoTe4yHass cucrema. — URL: HY U apotro™®
https://e.lanbook.com/book/210482
3 | Azapos, B. 1. Xumust 1peBecUHbI 1 CHHTETUYECKHX IOJIMMe- 2021 ITonHOTEKCTO-
poB : yueObHuk / B. U. Azapos, A. B. bypos, A. B. O6oeH- BBIN JOCTYN MpH
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https://e.lanbook.com/book/108133

ckast. — 2-e u3n. ucnp. — Cankr-IlerepOypr : Jlanp, 2021. —
624 c. — ISBN 978-5-8114-1061-3. — TekcT : 31eKTpOH-
HbIi // JIasb : anekTpoHHO-O0MOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/167825. — Pexxum poctymna: ajis
ABTOPH3. MOJIb30BATEIICH.

BXO/I€ TIO JIOTH-
HY U apOJII0™

Monudukaruss CTpyKTYpbl H  CBOWCTB  IEJUTIONO3BI  /
B. A. Iletpos, 3. T. Banumuna, O. T. [llununa u ap. ; Munu-
cTepcTBO oOpasoBanusi  Hayku Poccum, Kazanckuii Harmo-
HaAJIBHBIA HCCIIEOBATEIBCKUNA TEXHOJIOTHUECKUNH YHHBEPCHU-
teT. — Kasanp : Ka3aHCKkuil Hay4yHO-UCCIIEIOBATEIbCKUM TEX-
Hosoruveckuii yausepcutet (KHUTY), 2016. — 172 c. : Tabm.,
rpad., wir. — PexuMm Jgocryma: 1O  TOANUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=560902
— bubmuorp.: c. 160-166. — ISBN 978-5-7882-2090-1. —
TeKCT : 3JEeKTPOHHBIN.

2016

ITonHoTEKCTO-
BBIN JIOCTYH TIPU
BXO/I€ I10 JIOTH-

HY 1 maporo™*

JlabopaTopHbIil MPAKTUKYM IO TEXHOJIOTHH MOJIYYESHHUS U Tie-
pepabOTKU BOJIOKHUCTHIX MAaTEPHAJIOB : yueOHOE mocodue / A.
B. Bypacko, A. P. Munakosa, . A. baunoBa, M. A. Arees.
— ExarepunoOypr : YIJITY, 2017. — 160 ¢. — ISBN 978-5-
94984-633-9. — TekcT : 2aeKTpOHHBIH // JIaHb : A3EKTPOHHO-
oubmmoreunas cucrema. — URL:
https://e.lanbook.com/book/142570 — Pexwum mocrymna: s
ABTOPU3. MOJIb30BATENCH.

2017

[Tonnorekcro-
BBII JOCTYII IIPH
BXO/I€ I10 JIOTH-

HY U TIapOTI0*

Bypacko A.B. Xumust u ¢pu3nKa pacTUTEIBHOTO CHIPHS : Me-
TOAMYECKUE YKA3aHUS U KOHTPOJBbHBIE 3aJaHus Ui CaMOCTO-
ATEIHHOW PabOTHl OOYyYAIONMIUXCS OYHOH W 3a09HOU (hopM
0o0yuenust o HanpasneHuto 18.03.01 "Xumudeckas TEXHOJIO-
rus" / A. B. Bypacko, A. P. Munakosa, E. . CumoHoBa ;
VYpanbCckuii TOCyapCTBEHHbIN JIECOTEXHUYECKUN YHUBEPCH-
ter, Kadenpa TexHOIOTHH NEITIOI03HO-OYMaXXHBIX IPOU3-
BOJICTB U MepepaboTKu mosinMepoB. - ExatepunOypr : YIJI-

TV, 2020. - 31 c.
https://elar.usfeu.ru/handle/123456789/9876

2020

DNEeKTPOHHBIN
apxus YIJITY

JlonoJIHNTeIbHAS Y4eOHasi TUTepaTypa

Bypacko, A. B. XumMus pacTuTenbHOTr0 ChIpbs : ydeOHOE MOCo-
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JUMEpOB : yueOHoe nmocooue / B. A. Bunocnaeckuii, B. U. A3a- [TonHOTEKCTO-
poB. — Mocksa : MI'TY um. H.O. baymana, 2007. — 152 c. — 2007 BBII JOCTYII IIPH
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*- Ipe’k/e YeM MPONTH 10 CChUIKE, HEOOX0IUMO BOWTU B CUCTEMY

OYHKIIMOHUPOBAHUE JJICKTPOHHOW MH(POPMAIMOHHO-00Pa30BaTEIILHOM CPebl 00eCTIeUn-
BAeTCS COOTBETCTBYIOIIMMH CPEJICTBAMH WH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH.

DJIeKTPOHHBbIE OMOJINOTEYHbIE CHCTEMbI
— 3JIEKTPOHHO-OMOIMOTeUHas cucTema «JIauby;
— 3JIEKTPOHHO-OMOINOTEeUHas cucTeMa «Y HUBEpCUTETCKasi OMOIMoTeKa OHITaliHy;
- BJIeKTPOHHAs 06paszoBaTebHas cucteMa «ObpaszoBarenbhas mwiarhpopma FOPAUT»
- yHUBepcalibHas 0a3a ganHbix EastView(OOO «BUC»).

CnpaBoyHblie 1 HTHPOPMALMOHHbBIE CHCTEMBbI
— cipaBouHas npaBoBas cucrema «Koncymprantllmocy (http:// www.consultant.ru/);
— cripaBo4HoO-TIpaBoBasi cucreMa «Cucrema TAPAHT». CBoOGoaHBIN T0CTYT (pEXUM J10-
cryna: http://www.garant.ru/company/about/press/news/1332787/);
— MIporpaMMHasi CUCTeMa JUIsl OOHApPYXKEHUs TEKCTOBBIX 3aMMCTBOBAHUH B y4eOHBIX U
Hay4YHbIX paboTtax «AnTturuiaruat. BY3» (URL: https://www.antiplagiat.ru/).

Ipodeccuonanbublie 6a3bl JAHHBIX

1. ONeKTpOHHBIH (OH MPABOBBIX M HOPMAaTHUBHO-TEXHUYECKUX TOKYMEHTOB // AK-
nuonepHoe obuectBo «MHpopmannonnas komnanus «Kogexey» (https://docs.cntd.ru/). Pexum
JIOCTYTa: CBOOOAHBIH.

2. OdurmanbHbIil UHTEpHET-TIOpTa) TpaBoBoit uH(popmanumu (http://pravo.gov.ru/). Pe-
UM JIOCTYyIa: CBOOOIHBIH

3. ba3a MoMHOTEKCTOBBIX M OMOIMOTrpadUIecKiX OMUCAHUN KHHUT M MEPUOTUYECKUX U3-
nanuii (http://www.ivis.ru/products/udbs.htm). Pexxum noctyma: cBoOOIHBIIM

4. Undpopmanmonnas  cuctema  «TEXHOPMATHUB». —  Pexum  gocrymna:
https://www.technormativ.ru/ ;

5. Hayunas snektponHas 6ubnuoreka elibrary. — Pesxxum noctyma: http://elibrary.ru/ .

HOpMaTl/lBHO-HpaBOBI)Ie aAKTbI
1. «Koucrurynuss Poccuiickoii ®enepaunu» (IpUHATA BCEHAPOIHBIM T'OJIOCOBAHHEM
12.12.1993 ¢ wu3MeHEHHUsIMH, OJOOPEHHBIMH B XOA€ OOIIEPOCCHIICKOTO TOJIOCOBAHUS
01.07.2020). — Pexxum moctyna: http://www.consultant.ru/document/cons_doc LAW_28399/
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2. ®epepanbHblil 3aK0H "O0 obecnieueHnn eauHCcTBa U3MepeHuit" ot 26.06.2008 N 102-

@3.

7. ®OH/I OIIEHOYHBIX CPEJCTB /ISl MPOBeIeHUsI MPOMEKYTOUHOM aTTeCTAIlUN
00yvyarouuxcst Mo JUCHHUIJINHE

1.1, Hepeqeﬂb KOMIIeTEHIIHIi ¢ YKa3aHUuEM 3TanoB UX (1)0pMI/Ip0BaHI/IH B Ipoiecce ocBoc-

HUs 00pa30BaTeIbHOI MPOrpaMMbl

Dopmupyemble KOMIETEHITH

Bun u popma xontpos

OIIK-1 CnocoGen u3y4arb, aHaIM3HPOBATH,
UCIIOJIb30BaTh MEXAHU3Mbl XMMHUYECKUX pe-
aKHHﬁ, MPOUCXOAAIHNX B TCXHOJIOIMYCCKUX
HpoLeccax U OKPYKAIOIEM MHPE, OCHOBBI-
BajACb Ha 3HAHHUAX O CTPOCHUH BCHIICCTBA,
OPUPOJIC XMMHUYECKOW CBSI3M M CBOWCTBaX
PAa3JIMYHBIX KJIIACCOB XUMHUYCCKUX 3JICMCHTOB,
COCJIMHCHHUH, BEIIECTB U MATEPUAJIOB;

IIpoMe:KYyTOUHBIH KOHTPOJb: KOHTPOJIbHBIC
BOTIPOCHI K 9K3aMeHY, 3allUTa KypCOBOil pabOThI
Texkymuii KOHTPOJIb: ONPOC MO TeMaM Jlabopa-
TOPHBIX M MPAKTUICCKUX™* paboT, 3amuTa OTIeT-
HBIX MaTepuajoB Mo JabopaTopHO# paboTe, Te-
CTHpOBaHHE

OIIK-2 CnocobeH ucnonp30BaTh MaTeMaTu-
yeckue, (pusuueckue, (U3NKO-XUMHUECKUE,
XUMHUYCCKUEC METOABI IJIA peHIeHI/Iﬂ 3a1a4

ITIpoMe:KYyTOUHBIH KOHTPOJb: KOHTPOJIbHBIE
BOIIPOCHI K 9K3aMEHY, 3alllUTa KypcoBOi pabOThI
Texkymuii KOHTPOJIb: ONPOC MO TeMaM Jlabopa-

TOPHBIX U MPAaKTUYECKUX* paloT, 3alIuTa OTYEeT-
HBIX MaTepuayioB mo jaboparopHoil pabote, Te-
CTHPOBaHUE

npodeccnoHanbHOM eATENbHOCTH.

* 1t 3a04HOM (POpPMBI O0yUEHUS

7.2. Onucanue noka3areJsieil ¥ KpUTepHeB OLIEHNBAHUS KOMIIeTeHIM I
Ha Pa3JIUYHBIX 3Tanax uX (OpMUPOBAHUS, ONIMCAHUE IIKAJ OLlEHUBAHUSA

Kpurepun ouneHuBaHHMsI YCTHOIO OTBeTa JK3aMeHe (IPOMEKYTOYHBIH KOHTPOJIb
¢opmuposanus komnerenuuii OIK-1, OTIK-2)

Omauyno - 1aH TOJNHBIN, pa3BepHYTHIM OTBET HA MOCTABJIEHHBIM BOIPOC, NMOKa3aHa CO-
BOKYITHOCTh OCO3HAHHBIX 3HAHUH 00 0OBEKTE, TOKA3aTeIbHO PACKPBITHl OCHOBHBIE MOJOXKEHUS
TEMBI; B OTBETE IMPOCIEKHUBAECTCS YETKasi CTPYKTYypa, JIOTUYECKasi MOCIeA0BaTEIbHOCTh, OTpa-
JKaroIasi CyHIHOCTh PacKpbIBa€MbIX MOHATUH, TeOpHuil, sBieHHH. 3HaHUE 00 OO0BEKTE JIEeMOH-
CTpUpyeTcsi Ha (JOHE TOHMMAHUS €T0 B CUCTEME JJAHHOM HAYKH U MEKIUCIUTIIIMHAPHBIX CBSI3CH.
OTBeT U3JI0’KEH JIUTEPATYPHBIM S3bIKOM B TEPMHHAX HAYKH, [TOKa3aHa CIIOCOOHOCTH OBICTPO pe-
arupoBaTh Ha YTOUHAIOIIUC BOIIPOCHI;

Xopowio - 1aH NOJIHBIN, Pa3BEPHYTHI OTBET Ha IMOCTABJICHHBIN BOIPOC, IOKa3aHO yMe-
HUC BBIACIIUTH CYHICCTBCHHBIC U HCCYHICCTBCHHBIC MPU3HAKH, TPUYUHHO-CIICACTBCHHBIC CBA3H.
OTBeT 4eTKO CTPYKTYpHUPOBaH, JOTUYEH, U3JI0KEH B TepMHHAX Hayku. OJHAKO AOMYILIEHBI He-
3HAYUTENbHBIE OIIMOKHA WIIA HEAOYCTHI, UCIIPABJICHHBIC MAaruCTpaHTOM C IIOMOIINBIO «HABOIs-
IIMX» BOIIPOCOB;

Yooenemeopumensno - nan HeNoNHBIN OTBET, JIOTHKA U MOCIEAOBATEILHOCTD HU3JI0XKE-
HUS UIMEIOT CYIIECTBEHHbIE HapylIeHus. JlomyieHsl rpy0ble OMMOKH NP ONPEAETICHUN CYIITHO-
CTU paCKpbIBA€MBbIX HOH?ITHfI, TGOpHﬁ, $IBJ'IGHI/II>1, BCJIICACTBHUEC HCIIOHWMMAHUA MAaruCTpaHTOM HX
CYILIECTBEHHBIX M HECYIIIECTBEHHBIX IPU3HAKOB U CBsI3€i. B 0TBETE OTCYTCTBYIOT BBIBOJIBI. Y Me-
HUE PACKpPBITh KOHKPETHBIE MPOSBIECHUS 0000IEHHBIX 3HAaHUI He MoKa3aHo. PeueBoe odopmite-
HUE TpeOyeT MONpaBoK, KOPPEKIUH;

Heyoosenemeopumensvho - MarucTpanT JEMOHCTPUPYET HE3HAHUE TEOPETUUYECKUX OCHOB
npeaMeTa, He yMEeT JeflaTh apryMEHTHPOBAHHBIE BBIBOJIBI M IPUBOAMUTH NIPUMEPHI, OKa3bIBAET
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ciaboe BiaJieHue MOHOJIOTHYECKON peublo, HE BIIaJIeeT TEPMUHOIOTHEH, POSIBIAET OTCYTCTBUE
JIOTUYHOCTH U TOCIIEA0BATEIbHOCTH W3JI0XKEHUS, J1eJ1aeT OLIMOKH, KOTOpble HE MOXET HCIpa-
BUTH, JaXK€E IIPU KOPPEKLIUU IIPEIIOAABATEIIEM, OTKA3bIBACTCS OTBEYATh HA 3aHATUH.

Kpurepun oueHuBaHus BHINOJHEHUS U 32A1MTHI KYPCOBOil padoThl (IPOMeKYTOYHBIN
KOHTPOJb ¢popmupoBanue komnerenuuii OIK-1, OIIK-2).

Omauuno: coaepKaHue MOJTHOCTBIO PAaCKphIBa€T TEMY KypCOBOM paboOThl; padoTa BbI-
MIOJTHEHA B CPOK; 0(hOpMIIEHHE, CTPYKTYpa U CTHIIb pabOThl 00pa3loBble; padoTa BHIMNOJIHEHA Ca-
MOCTOSITEJIBHO; MPUCYTCTBYIOT COOCTBEHHBIE OOOOIICHMSI, 3aK/IIOUeHUs M BbIBOJBL. OOyuato-
MIMKACS TPAaBUIBHO OTBETHJI HA BCE BOMPOCHI PH 3aIUTE KYPCOBOU PaOOTHI.

Xopowio: conepxaHre B OCHOBHOM PacKpbIBA€T TEMY KypCOBOM paboThl; paboTa BBIMOJI-
HEHa B CPOK; B 0()OPMIICHUH, CTPYKTYpE U CTHIIE pabOThI HET IPyOBIX OMMOOK; paboTa BHIMOJI-
HEHAa CaMOCTOSITENIbHO; MPUCYTCTBYIOT COOCTBEHHBIE 0000IICHMS, 3aKIIF0OUYEHUS U BBIBOABI. O0Y-
YAIOIIUICA MPH 3aIUTe padOThI MPABUIILHO OTBETUJI HAa BCE BOIIPOCHI C IOMOIIBIO MTPEToiaBaTe-
Js1.

Yooenemeopumenvro.: conepxaHue COOTBETCTBYET TEME KypCOBOW pabOThI; paboTa BbI-
MOJIHEHA C HapylleHueM rpaduka; B 0hOpMIICHUH, CTPYKTYpPE U CTHIIE pabOThl €CTh HETOCTATKY;
paboTa BBIIOJIHEHA CAMOCTOSATEIHHO, TIPUCYTCTBYIOT COOCTBEHHBIC 0000MeHN. O0yJarommiics
IIPU 3aIIUTE pabOThl OTBETHII HE HA BCE BOMPOCHI.

HeyoosnemeopumenvHno: coaepx aHue HE COOTBETCTBYET TEME KYpPCOBOM pPabOTHI;
odopmieHre paboThl HE COOTBETCTBYET TPEOOBAHUSM; OTCYTCTBYIOT WJIM CAETIaHbl HEMPABHUIIb-
HBIC BBIBOJIBI M 00001eHUs1. OOyJaronuiicss He OTBETHII Ha BOIPOCHI TPH 3aIUTE paObOTHI JaKe
C TIOMOIIIBIO MPENO/IaBaATENs.

Kpurtepun oneHuBaHusi 0npoca yCTHOIO 0TBETAa MO TeMe J1a00paTOPHON U MpaKTH4e-
cKoii padoram (Tekyumuii KOHTpoJb opmupoBanusi komnerenuuii OIK-1, OIIK-2):

3aumeno. naH NOJHBIN, pa3BEpPHYTHIM OTBET HA MOCTABJICHHBIM BOIpOC 10 TeMme jabopa-
TOPHOU pabOTHI, MOKa3aHa COBOKYITHOCTh 3HAHUH O X0/1€ J1a00paTOpHOIl paboOThl, 0 XUMHYECKIX
peaKUsX, JeXaluX B OCHOBE J1a00paTOpHOM paboThl, MPaBHILHO MPOBEIEH pacyeT He0OXo u-
MBIX JUIS BBIIIOJIHEHUS J1a0OpaTOPHOM pabOThl peareHToB. 3anucu B Ja0OPATOPHOM KypHale
BBINOJIHEHBI B CPOK, MPAaBUJIBHO U aKKypaTHO. 3HaHHE 00 00beKTe JEeMOHCTpHpYeTcs Ha (oHe
MOHMMAHHUS €r0 B CUCTEME JIaHHON HAayKU U MEXJIUCUUIUIMHAPHBIX CBA3e. OTBET M3JI0KEH JIH-
TEpaTypPHBIM S3bIKOM B TEPMHUHAX HAYyKH, TOKa3aHa CIIOCOOHOCTh OBICTPO pearupoBaTh Ha yTOU-
HSIOILME BOIIPOCHI

3aumeno. naH MOJHBIM, pa3BEPHYTHIM OTBET Ha MOCTABJICHHBIH BOIPOC MO TeMe Jabopa-
TOPHOI paboThI, OKa3aHa COBOKYIHOCTh 3HAHUM O Xx0J1e 1a00paToOpHOIl pabOThI, 0 XUMHUYECKHUX
peaknusx, Jexalmx B OCHOBE JJaOOpaTOpHOW paboOThl, ¢ MOMOUIBbIO MPENnoiaBaTels MPOBEACH
pacder HeOoOXOAMMBIX Ui BBINOJIHEHUS J1a0OpaTOpHOM paboTHl peareHToB. 3amucu B Jabopa-
TOPHOM JKypHaJIe BBINIOJHEHBI B CPOK, MPABWJIBHO U aKKypaTHO. OTBET U3JI0KEH B TEPMHHAxX
Hayku. OJHAKO JOMYIIEHbl HE3HAUYWUTEIbHbIE OIIMOKM WM HEN0YEThl, MCIPABICHHBIE Maru-
CTPOM C ITIOMOIBIO «HABOJSAIINX)» BOIIPOCOB;

3aumeno: naH HEMOJIHBINA OTBET, OOYYAIOIIMICS C TOMOIIBIO IIPENoAaBaTeNs, U3jaraeT mo-
CJIEZIOBATENILHOCTh X072 J1a00paTOpHOil paboThl, 0 XMMUYECKUX PEaKIUsiX, JeXKaluX B OCHOBE
nabopaTopHOi pabOTHI, C MOMOIIBIO MPENoiaBaTessl MPOBEAEH pacuyeT HEOOXOIUMBIX ISl BbI-
MOJIHEHHUs1 J1abopaTopHOi paboThl peareHTOB. 3amucH B Ja0OpaTOPHOM JKypHalie BBITOTHEHbI
MIPaBUJIbHO, C HE3HAYUTENIbHBIMU 3aMeuaHusiMu. PeueBoe oopmiienne TpedyeT monpaBok, Kop-
peKLuy;
He 3aumeno: mMaructp He 3HaeT Xoja JabopaTopHON paboThl, HE MOHUMAET CYTH XUMHUYECKUX
IIPOLIECCOB, JIEXKAILUX B €€ OCHOBE, HE MOKET ITPOBECTU PACUET KOJIMYECTB XUMUYECKUX pEarcH-
TOB; HE yMEET JeJlaTh apryMEHTUPOBAHHbIE BHIBOJIbI U NMPUBOAUTH MPUMEPHI, TOKA3bIBAET Clla-
60e BIIaJiIeHHe MOHOJIOTHYECKOH peublo, He BIIaJieeT TEPMUHOJIOTHEH, TPOSBISIET OTCYTCTBHUE JIO-
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THYHOCTH M ITIOCJICAO0OBATCIIbHOCTH HM3JIOXKCHUA, NCTIaCT OIJ_II/IGKI/I, KOTOPBIC HC MOXCT UCIIPABUTD,
JaXE IIPU KOPPECKIHHU IMPEIOAaBaTCIIEM, OTKA3bIBACTCS OTBEYATh HA 3aHATHH.

Kpurtepun oneHKH 0TYEeTHBIX MaTepPHAJIOB IO Ja00PAaTOPHBIM M NMPAKTHYECKHUM pa-
0oTaMm (TeKyumii KOHTpob (popmupoBanus kommnerenuuii OIK-1, OIK-2)

3aumeno. paboTa BBIIOJIHEHA B CPOK; OOPMIIEHUE U COJepikKaTelbHas 4acTh oT4yeTa 00-
pa3ioBbIe; paboTa BHINIOJHEHA CAMOCTOSITENLHO; MPUCYTCTBYIOT COOCTBEHHBIE 0000IIeHUSs, 3a-
KJIFOYEHUS U BBIBOJBI; B OTYETE MPUBEJEH apryMEHTUPOBAHHBIN BBIBOJ B COOTBETCTBUHU C IO-
CTaBJICHHOH IEJIBIO U 3a/1a4aMU, IIPAaBUIIBHO BBIIIOJHEHBI BCE 33JJaHUA, JaHA KPUTHYECKas OICH-
Ka IOJly4YEeHHBIM pe3yJIbTaTaM; JIaHbl IPABUJIbHBIC OTBETHl HAa JOINOJIHUTEIbHBIE BOMPOCHI 10
U3y4aeMou TeMe.

3aumeno. paboTa BBINOJIHEHA B CPOK; B OPOPMIICHUH OTYETA U €ro CoJAepXkaTelnbHOH ua-
CTH HET TPYOBbIX OIIMOOK; padoTa BBIMOJHEHA CAMOCTOSATENIBHO; MPHUCYTCTBYIOT COOCTBEHHBIE
0000111eHus, 3aKII0UYEHUS U BBIBOJIbI; B OTYETE IPUBEAEH apryMEHTHPOBAHHBIN BBIBOJ B COOT-
BETCTBUHU C TIOCTABJIEHHOM IEJIBIO U 3aJ]auaMH, BHITIOJHEHbI BCE 3aJJaHMsl, JaHa OLIEHKA MOJyYeH-
HBIM pe3yJIbTaTaM, MAarkuCTpaHT ¢ HEOOJbIIMMM OLIMOKaMM OTBETHJI Ha BCE JIONOJIHUTENIbHbIE
BOTIPOCHI.

3aumeno. paboTa BBIIIOJHEHA C HapylleHHUEeM Ipaduka; B OPOPMICHUH, COAEPIKAaTEIbHON
YacTH OTYETa €CTh HEJOCTAaTKH; padoTa BHIIIOJIHEHA CAMOCTOSTEIBHO, IPUCYTCTBYIOT COOCTBEH-
Hble 00001IeHNS; B OTUETE MPUBEAEH BBIBOJl B COOTBETCTBUM C [TOCTABJICHHOM LIETIbIO U 3a/1a4a-
MU, 33J]aHUS BBITIOJHEHBI C HEKOTOPBIMH OIMMOKAMU M UMEIOT 3aMeUYaHMsi, MaruCTPaHT OTBETHII
Ha JIOTIOJIHUTEIIbHBIE BOIIPOCHI C TOMOIIBIO HABOIAIIMX BOIIPOCOB IIPENO1aBaTesl.

He 3aumeno: opopmiieHHE OTYeTa HE COOTBETCTBYET TPEOOBAHMSIM; OTCYTCTBYIOT HIIU
C/leJaHbl HEeNPaBUIbHbBIE BBIBOJbI M 0000IIEHNS; B OTUETE IIPUBEJCH BBIBOJ B HE COOTBETCTBY-
IOIIHIA TOCTABICHHOM LIEJH U 33Ja4aM, 33JaHuUs BBIMIOJIHEHBI C OIIMOKaMU, MAaruCTPaHT HE OTBE-
THJI Ha JIONIOJHUTEJbHbBIE BOIPOCH! Aa)K€ C MOMOIIBI0 HABOJSIIMX BOIIPOCOB IPENOAaBaTelis U
HE CMOT 3aIIUTUTh OTYET.

Kpurepun oneHnBaHusl BbINOJHEHHUS 32IaHUI B TecTOBOI (popme (TEeKyLIMH KOH-
Tpoab popmupoBanus komnerenuuii OIK-1, OIK-2)

[To utoram BBINOTHEHUSI TECTOBBIX 3aJaHHI OIEHKA MPOU3BOIUTCS MO YETHIPeXO0alib-
Ho mikane. [Ipu mpaBUIBbHBIX OTBETAX Ha:

86-100% 3amaHuii — OLEHKA «OMAUYHOY,

71-85% 3amaHuii — OLIEHKA «XOPOULOY»,

51-70% 3agaHuit — OLEHKA «Y0081emMEOPUMETILHON,

MmeHee 51% - oLleHKa «Hey0061emeopumenbHo ».

7.3. TunoBble KOHTPOJIbHbIE 32JaHUS WJIM HHble MAaTePUAJbl, HEOOXOANUMBIE IS OLEHKH
3HAHMH, YMEHUI, HABBIKOB M (MJIM) ONbITA JAEATEJbHOCTH, XAaPAKTEPH3YIOIIHUX ITAMbI
(popMHpOBaHUSI KOMIIETCHIIHI B Ipo1ecce OCBOCHNUS 00pa30BaTeIbHOI NMPOrPaMMblI

KoHTpoJsbHbBIE BONPOCHI K 3K3aMeHY (ITPOMEKYTOYHBII KOHTPOJIb)

AHaTroMHuyeckoe U MOP(GoI0ruyecKoe CTpoeHHe ApeBeCHMHbl. BUabl pacTUTEIBLHOTO
coIpbsi. CTpoeHue JIepeBa, ero COCTaBHbIE YaCcTH M UX ChIpbeBoe 3HaueHue. [Ipobdiaema ucrnonb3o-
BaHUs BCeil OMoMacchl JepeBa. XUMUYECKUN COCTaB JpeBecHHbl. OpraHnyeckue U MHUHEpalb-
HbIe BellecTBa ApeBecuHbl. Kiaccupukanuss KOMIIOHEHTOB ApPEBECHHBL. MaKpOCKOMMYECKOe
CTPOCHHE JPEBECUHBI (CepAIeBUHA, KcuiieMa, kamOuid, kopa). ['omuuHas cioucrtocts. Panuss u
NO3AHsIS ApeBecuHa. MHUKPOCKONIMYECKOe CTpoeHue aApeBecuHsbl. Kietkn u tumnsl Tkaneil. Poct
npeBecuHbl. CTpoeHUE APEBECHHBI XBOWHBIX U JUCTBEHHBIX MOPOA. BiysHue cTpoeHus u cocra-
Ba JIPEBECHHBI HA XUMHUUYECKYIO NepepaboTKy. ToHKOe cTpoeHHe CTEHOK JipeBecHo! kieTku. Co-
CTaB KJIETOYHOU CTeHKH. PacnpeneneHne XUMHUYECKMX KOMIIOHEHTOB B KIIETOYHOM CTEHKE.
BnusiHue cTpoeHUs KJIETOUHOM CTEHKH Ha XUMHUYECKYIO ITepepaboTKy.

16



Puznyeckne U (PU3MKO-XUMHYECKHEe CBOMCTBa JApeBecHHbl. KanmwuisipHo-nopucras
CTPYKTYpa ApPEBECHHbI. BIa)kHOCTHBIE COCTOSHUS APEBECHUHBI (BOJOIOIVIOIIEHUE U TMIPOCKO-
NUYHOCTH ). CBOOOIHAS ¥ TUTPOCKOTMYHAS Biara.

BrnaxxHocTe IpeBecuHB! (OTHOCUTENbHAs M aOCOMOTHAs). MeToabl onpeaeaeHus BIlax-
HocTH. CreneHb BIAarocojep:KaHus ApeBecuHbl. [loromenre rurpocCKONMYecKoi 1 CBOOOTHOM
BOJbl. OCOOEHHOCTH CYyHIKM JpeBecHHbl. DU3MKO-XMMUYECKHE CBOWCTBa JpeBecuHbl. I1noT-
HOCTb Y IIOPUCTOCTH IPEBECUHBI. MATKHE U TBEpBIC ITOPO/IbI IPEBECHUHBI.

YrieBoaHasi 4acTh ApeBeCHMHbl. XMMHUECKOE CTPOEHHUE LeT0103bl. KoHpopmannon-
HbIE TIPEBpaLICHUs U (POpMa MOJIEKYJ LIEUTIOI03bl. BHYTPUMONIEKYIISIpHBIE M MEKMOJIEKYIISPHBIS
BOJIOPOJIHBIE CBSA3H. POJb MEXMOJIEKYISIPHOTO B3aUMOJEHCTBUS B 0Opa30BaHUU MEXBOJIOKOH-
HBIX CBS3€M, HAIMOJEKYJSIPHAs CTPYKTypa LEJUIIONIO3bl. KOJIMYeCTBEHHOE M KauyeCTBEHHOE
OIpECIICHUE LEIUII0JI03bI B PACTUTENIBHOM ChIpbe. IIpsiMble MeToIbI OonpeneneHus. AHaIN3 TeX-
HUYECKHUX LEJIII0103. ['eMULeIiono3sl U Ipyrue HEUEIUII0I03HbIe MMoNucaxapuipl (CTpyKTyp-
Hble M BOJOpacTBOpUMBbIEe Noiucaxapuabl). Knaccubpukanus remunentonos. ModekyispHas
Macca, MOJUAUCIEPCHOCTh U HAIMOJIEKYJIIpHas CTPYKTypa NeMHULEIUI0103. Jlerko- u tpyaHo-
TUAPOJIM3YEMBIE IOJINCAXAPUIBl APEBECUHBI. MeTOIbl ONpeneNeHHUsT KOJUYECTBEHHOIO COIEP-
JKaHUs JIETKO- U TPYIHOTHAPOJIM3YEMBIX IIOJICAXapuaoB. [IpoMbllIIEeHHOE IPUMEHEHHE.

Crpoenne u cBoiicrBa qurauHa. [londarue o nuraunax. IlpuponHelil TMrHuH U npena-
patbl nurHuHa. [IpocTpaHcTBeHHas CTpPyKTypa M HEOAHOPOJHOCTh JIMTHHHA. JIMrHuGukanus
KJIETOYHOU cTeHKH. KadecTBeHHOE ompenercHue JIMrHUHA. MeTonbl BbIIEICHUs JIMTHUHA. Me-
TOABI KOJIMYECTBEHHOI'O OIPENEIICHUs JMIHUHA. XHUMHYECKOE CTpOeHuE JIMTHHHA. DyHKIMO-
HaJIbHbIE TPYIIbI JUTHUHA U METOABI UX onpezaesneHus. OCHOBHBIEC TUIIBI CBSI3€H U JTUMEPHBIX
CTPYKTYp B MakpoMouieKyjiax JuriuHa. KonaencupoBaHHble CTPYKTypbl. OCHOBHBIE THUIIBI CBSI-
3€l JIUTHUHA C YTJIEBOJAaMHU.

JKCTPAKTHBHBIE BellecTBa JApeBecHMHbl. Knaccuduxanus >KCTPaKTUBHBIX BEIECTB.
Beienenue u pasjenenue 3KCpPaKTUBHBIX BellecTB. JInoduiabHble M THAPOGUIBHBIE HU3KOMO-
JIEKYJISIPHBIEC DKCTPAKTUBHBIE BEIIECTBA ApeBeCUHBL. JKnBHILa.

Peaknuu necTpykuum uesn10J103bl. ['uaponus nemnntono3sl. OcoOeHHOCTH THAPOIU3a B
KHCJION W TIENIOYHON cpenax. ['uaporenirono3a, MUKpOKpUCTAILTUYECKas 1euIoao03a. Okuciu-
TeNbHAsl NECTPYKLHUS LEUII0JI03bl. OCHOBHBIE HAIPABIICHUS PEAKLUN OKHCIEHUS LEIUIIOIO03BI.
JleCcTpyKIus LEIII0I03b] 10/ 1eHCTBUEM HOHU3UPYIOIINX U3IYYEHUH U ylbTpa3Byka. MexaHu-
YyecKas JeCTPYKLUS LEUTFOI03BL.

CaoxHble 3(pupbI 1eJUI0J103bl. KCaHTOreHaThl 1EeNII0103bl U MOTYYeHHE BUCKO3HBIX
BOJIOKOH U IUIEHOK. HUTpaThl 1entoa03sl, NOJIydYeHue, CBOMCTBA U NpuMeHeHne. CMEIIaHHbIe
CJIOMCTBIE A(PUPHI LEJTFOI03HI.

IIpocTsie 3pupsbl HewT10103b1. CBOIMCTBAa U METO/BI MOTYYEHUS MPOCTHIX 3¢upoB. Me-
TUJIIEIUTION03a. DTHIeuTono3a. ['uapokcustunienono3a. Kapookcustumimemnonoza. Moau-
buIMpoBaHue HEJUTI0N03bl. XUMMHYECKOE U CTPYKTYPHOE MOAM(DUIIMPOBAaHHUE 1ETI0I03bI. CIIn-
BAaHME LIETIEH LIEJII0I03bI U €€ TPOU3BOIHBIX.

Tembl KypcoBbIX paGoT (IPOME:KYTOUYHBII KOHTPOJIb)

1.  XuMus ¥ TEXHOJOTHs NMPOU3BOACTBA MPOCTHIX 3(PUPOB LEITIOIO3BI;

2.  XWMHS ¥ TEXHOJOTHsI MPOU3BOCTBA TPUAIETATa IEJUTFOJIO3BI U TIOJTYYCHUE TUICHOK
Ha €0 OCHOBE;

3. XWMHS ¥ TEXHOJIOTHUS TOJTYICHUSI HUTPATOB IIEJUTIOI036I;

4 XUMHS ¥ TEXHOJIOTUS MTOJIy4EHUSI KCAHTOI€HATOB LEJUII0JIO3bI;

5. XUHMHSA U TEXHOJIOTUA CyNb()aTHON BapKH ¢ aHTPAXUHOHOM;

6 XUMUS U TEXHOJIOTHSI TPOU3BO/ICTBA CYJIb()aTHOMN IIEJUTIONI03bI BEICOKOTO BBIXOJIA.

7 XUMHS U TEXHOJIOTUS OUCYIb(GUTHON BapKU LEIITIOIO03BI.

8.  OKHCIUTEeNBbHO-OPTaHOCOJIBBEHTHBIN CIOCO0 MOJTYYEHHUS LEIII0NI03bl U3 OJHOJET-
HUX PACTCHHM.
9.  IIpou3BOACTBO KECTKOM CYIb(PHUTHOMN LEIITI0I03bI HA MATHUEBOM OCHOBAaHUHU.
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10. Karanutuueckas aenurHUGUKALUS JIPEBECUHBI C MPUMEHEHUEM AaHTpaXMHOHA
HaTPOHHBIM CITOCOOOM.

11. Karanutuueckas JeMUTHUGUKALMS JIPEBECUHBI C MPUMEHEHUEM AaHTpPaXHMHOHA
CyJb(aTHBIM CIIOCOOOM.

12.  Xumus v TEXHOJOTHS THIPOIN3a IEJUTFOJIO3bI, COCTAB M CBOMCTBA MPOIYKTOB TH/I-
pOJIH3a MEJUTIOI03bI.

13. XuMus ¥ TEXHOJIOTHS MIPOU3BOJICTBA BTOPUYHBIX AI[ETATOB IEJLTIOIO3BI.

IIpumepsl 3agaHuii 1a00paTOpHBIX padoT (TeKyLIHil KOHTPOJIb)

1. Onpenenenue BIaXXHOCTU PACTUTEIBHOIO ChIPbs

2. MUKpOCKOTIMYECKOE MCCIIEIOBAaHNE aHATOMHYECKUX DJIEMEHTOB XBOMHOHN M JIMCTBEH-
HOW IPEBECHHBI METOAOM Malepaluu

3. MHKpPOCKOITYECKOE UCCIIEIOBAaHUE CPE30B XBOWHON M IUCTBEHHOW APEBECUHBI

4. OnpezneneHre MacCOBOH JA0JIH LEIUTHOJIO3bI

5. Onpenenenrie MacCOBOM JIOJIM TUTHUHA

6. Onpenesnenue creneHy HabyXaHus LeJUTI0I03bl.

IIpoBenenne 1a60paTOpHBIX padoT

Ilepen BbIOIHEHHEM J1a0OPAaTOPHOM paboOTHI B paboueM >KypHasle J1aeTcsl KpaTKoe OIu-
caHue pabOTHI U IPUBOATCS:

— cXeMa XMMUYECKOH peakIMi OCHOBHOIO Ipollecca, CXeMaTHUHOe M300pakeHue 1abo-
paTOpHOM YCTaHOBKHU;

— pacueT HeoOXOAMMBIX KOJIMYECTB peareHTOB.

B mporecce BoImoTHEHHS JTaA0OPATOPHOUM pabOTHI CTYJIEHT 00s3aH 3amucaTh B paboumnii
KypHaJ Bce HaOJII0I€HUS 110 X0y aHaJIM3a, BpeMs 0TOOpa U aHainu3a Mpoo, a TaKKe MPUBECTH:

— pacyeT BbIXOJa MPOJIYKTa B MPOLEHTAX OT TEOPETHUUECKOIO;

— aHaJIU3 MTOJIyYEHHOTO NPOJYKTa;

— pacueT U NOCTPOCHHE TPAPHUKOB COTIIACHO 33JaHUIO;

— OTBETHI Ha 3aJ]aHuA 10 padore.

[locne oxoHuaHust pabOTBl  CTYAGHTHI OQOPMIIAIOT €€ B  BHAE  Y4eOHO-
UCCIIEI0BATEIBCKOTO OTYETa C 0000IEHHEM OTYYEHHBIX Pe3yJIbTaTOB U BHIBOJIAMH.

Brinonnenue paboT nojpazymeBaeT napajijielibHoe U3y4yeHHEe COOTBETCTBYIOLIUX pas3fe-
JIOB TEOPETUYECKUX KYpPCOB, MOITOMY JabopaTOpHble pabOThl 3aBEpLIAIOTCS TEOPETUYECKHUMU
BOIPOCAMH JIJIsl CAMOCTOSATEIbHONU TPOPAOOTKH.

3ammra oT4eTa BhIpaXXaeTcsl B apryMEHTUPOBAHHOM (DOPMYJTHUPOBAaHUM BBIBOJOB B COOT-
BETCTBUU C IOCTABJICHHOM LEbIO U 337jauaMy; KPUTUYECKON OLIEHKH MOJyYEHHBIX PE3yJIbTaTOB
Y OTBETE Ha JIONOJHUTEIBHBIE BOIIPOCHI IO U3y4aeMO TEME.

OTtuer MOXeT ObITh HE JOMYIIEH K 3alUTE MPU HEBHINOIHEHUM CYIIECTBEHHBIX pa3jie-
JIOB, a TaKXe MPH IpyObIX HAPYIIEHUAX MpaBH OHOPMIIEHHUS PacUE€TOB U TEKCTA.

IIpumepsl 3a1aHUil NPAKTHYECKUX PA0OT (TEKyIIMA KOHTPOJIb)
padora nmo BapuaHTam

1. TexHonorust pon3BOACTBA TpHALlETaTa LEJIII0I03bI U MOJIYYEHHE IIJIEHOK Ha €r0 OCHOBE;
2. XuMHUYE6CKHE TPOLECCHI, TEXHOJIOTHS MOJIYYEHHs] BUCKO3HBIX HUTEH U NPUMEHEHHE HUX B
YIaKOBOYHOM OTpPACIIH;
3. TexHo0THs MPOU3BOJICTBA BUCKO3HOM IJIEHKU U MPUMEHEHHUE UX B YIIAKOBOYHOW OTpaciy,
4. XuMu4ecKue MpoIecCchl, TEXHOJIOTHS MMOTyYeHUS U PUMEHEHUE 1eiiodana,
5. XuMu4ecKue MpoLecchl, TEXHOJIOTHS MOIYYEHHs] U IPUMEHEHUE PACTUTEIBHOIO IIEPraMeHTa,
6. [lepcriekTHBBI UCTIOIB30BAHUS APEBECUHBI [T YIIAKOBKHU. JOCTOMHCTBA M HETOCTATKH.
7. TexHonorus mpou3BojAcTBa OyTaIleH-HUTPUIIbHBIX KaydyKOB M JIATEKCOB U MPUMEHEHUE HX
JUTSI TTOJTY4EeHHS] KOMOMHUPOBAHHBIX YIIAKOBOYHBIX MaTEpUajIOB.
8. CnocoObl XMMHUYECKON MOAM(UKALINHI IIETUTIOJIO3HBIX BOJIOKOH M UX MTPUMEHEHHE.
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IIpumepsI TecTOBBIX 3aJaHUH (TEKYIIHII KOHTPOJIb)

dusnyeckue U PU3NKO-XUMHYECKHE CBOHCTBA JIpeBeCHHbBI

1. McTuHHAs MIIOTHOCTH IPEBECHOTO BELIECTBA!
a) SIBIISCTCS BEJMYNHON TIOCTOSIHHOM;
0) ABJISICTCS BETMYMHON TTIEPEMEHHOM;
B) MeHblIIe 1;
r) cocrasuster 1540 kr/m°.

2. OTHOCUTENBHOM BIAXKHOCTBIO IPEBECHHBI HA3bIBAIOT:
a) cojiepyKaHue BOJIbI B IPEBECHHE, OTHECCHHOE K Macce aOCOIIOTHO CyXOM JIPEBECHHBI,
0) comepkaHue BOJIBI B IPEBECHHE, OTHECCHHOE K MaCCE BJIAKHOM JIPEBECHHBI.

3. AGCOMIOTHOM BIQXKHOCTHIO APEBECUHBI HA3BIBAIOT:
a) coJiep)KaHKe BOJIbI B IPEBECHHE, OTHECEHHOE K Macce a0COJIFOTHO CyXOM JIPEBECHUHBI,
0) conmepkaHue BOJIbI B IPEBECHHE, OTHECEHHOE K MAcCe BIAKHOW JIPCBECUHBI.

4. AGCOIOTHO-CyXasi PEBECUHA COJIEPKUT BIIATHU:

a) 0,5...1 %;
0) 8...12 %;
B) 15...20 %;

r) 35...100%.
5. CBexxecpyOIieHHas JpeBEeCHHA COJICPKUT BJIaru:

2)0,5...1 %;
6)8...12 %;
B) 15...20 %;

r) 35...100%.
6. CBsi3anHas WK (TUTPOCKOITMYECKast) BiIara B IPEBECHHE HAXOIUTCS

a) B KallWJUIIPHBIX MPOCTPAHCTBAX BTOPOIO MOPSIIKA;

0) B KamWUIAPHBIX IPOCTPAHCTBAX IIEPBOTO MOPSIKA.
7. CB0oOOIHAS MM M30BITOYHAS (KalTWJUIPHAS ) BJIara B JPEBECUHE HAXOIUTCS .

a) B KalIWJUISIPHBIX IPOCTPAHCTBAX BTOPOIO MOPSAIKA;

0) B KaMJUIAPHBIX IPOCTPAHCTBAX MIEPBOTO MOPSIKA.
8. IIBa crynenta |ll xypca npuoOpenu 3a 0AMHAKOBYIO CYMMY OTXO/bI JIECOMMUIBHOTO MPOU3-
BOJICTBA B BHJIE OMMJIOK JUIS MOJY4YEHHUsI TUAPOJIU3HOro cnupTa. IlepBblif cTyneHT kynua 5 1
ONUIIOK ¢ BiaxkHOCTHIO 30 %, a BTopoit 6 T ¢ Keyx = 0,65. KTo M3 HUX mpuodpen abcontoTHO
CYXOro ChIpbs OosbLIe?

a) HUKTO;

0) TepBBIii CTYACHT;

B) BTOPOI;

I') ONWJIKHM B THJIPOJIU3HOM NPOU3BOACTBE HE UCIONb3YIOT.
9. Touka HaCHIIIEHUS BOJOKOH COOTBETCTBYET CIIEAYIOUIEMY IPOIIEHTHOMY BJIAarocojepiKa-
HUIO JPEBECUHBI:

a) 100 %;

6) 30 %;

B) 50 %;

r) 10 %.
10.BpiOeprTe KOCBEHHBII METO/1 ONPEIEICHUS BIaXKHOCTH JIPEBECHHBI:

a) BeIcyluuBanue rnpu temneparype 105 °C 1o nocTossHHOM Macchl,

0) onpezeneHue 3IEKTPOIPOBOIHOCTH JAPEBECUHBL;

B) OTTOHKA BOJIbI C HEMOJISIPHBIM OPTaHUYECKUM PACTBOPHUTEIEM;

') THTpOBaHue peakTuBoM duiepa.

KoHTpoJibHbIe BOPOCHI K YCTHOMY ONPOCY 110 JIA0OPaTOPHBIM padoTam
(TeKkyuIuii KOHTPOJIb)
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1. Pacckaxkute mMOCIEeIOBATEIILHOCTh OTEpaIii NP BHIMIOJHEHUH JIA00paTOPHOU pado-
THI.

2. Kakoe o6opynoBaHre U XUMUYECKas MOCyAa BaM MOTpeOyeTcs It MPOBEACHHSI pado-
ThI?

3. IlepeuncnuTe XUMHYECKHUE PEAreHThI (PACTBOPHI HEOOXOIUMOM KOHIICHTPAIIHH, CHIITY-
YyHe BELIECTBA — B KAKOM KOJHMYECTBE, ra3000pa3Hble BEIIeCTBa — B KAKOM 00beMe), HEOOXOa1-
MBI JJIsS IPOBEICHUS PAOOTHI.

4. Kakue XMMUYeCcKUE peakliii JIeKaT B OCHOBE Mpoliecca, HAMUIIUTE HX.

5. Kakue mepsl 6e3omacHOCTH HEOOXOAMMO HCIHOJIB30BATh JJIS BBITIOJHEHHS 3aJaHHOU
paboThI?

6. Kakoii husmaeckuii cMBICI HeceT U(poBOe 3HAUCHUE, MTOIYIEHHOTO B X0/1¢ paOOTHI,
pe3yJibrara?

KoHTpo/IbHBIE BONIPOCHI K YCTHOMY OIIPOCY 110 NPAKTHYECKHMM padoTam
(TeKkyuuii KOHTPOJIb)

1. Kakyto TeXHOJOTHI HEOOXOAMMO HCIOJb30BaTh Ul BBIACICHHUS TEXHUYECKOM Iel-
JIF0J103bl U3 APEBECUHBI JUIsl TOTYYEHHs YIIAKOBOUYHOTO KapToHa?

2. Kakas maccoBasi 70J1s1 JIMTHUHA JOJDKHA OBITh MPH MOJTYYEHUHM TaKOW LEJUTIOI03bI U
nouemy? Ponb nurauHa B GOpMUpPOBaHUM YIIPYTUX CBOWCTB KapTOHA?

3. Kakue ocHOBHbBIE TEXHOJIOIMUYECKHE Mepeesibl He0OOXOAUMO MPEeayCMOTPEeTh MpH MO-
Jy4EHUH TEXHUUECKOH 1IeJUIH0JI03bI?

4. Boibepere eMHMIY OCHOBHOTO TEXHOJIOIMUECKOro 000pyI0BaHMs U JIaliTe ero xapak-
TEPUCTUKY (MPOU3BOAMTEIBHOCTh, BHUJBI 3arpy3KH, pasrpy3Kd, HaJIU4Yue [EepEeMEIINBAIOLINX
YCTPOMCTB U T.)

7.4. CooTBeTCTBHE LIKAJIbI OLIEHOK 1 YPOBHEi chopMHUPOBAHHBIX KOMIIETEHIHIi

YposeHs chopmu-
POBaHHBIX KOMITE- OneHka [NosicueHus
TEHIUH

Teoperudeckoe coaep)aHue Kypca OCBOSHO IOJTHOCTHIO,
BCE MPEAYCMOTPEHHBIE MPOTrpaMMoi 00ydeHHs yueOHbIe
3alaHUs BBIITOJIHCHBI.

OOyyaromuiicss JEMOHCTPUPYET CIOCOOHOCTh CaMOCTOSI-
TCJIIBHO HM3y4YaTb W aHAJIUM3HUPOBATH PACTHUTCIBHOC CBIPbHC
(ompenensiTh KOMIIOHEHTHBIH W MOPQOIOTHUECKHI CO-
CTaB, aHaToMHueckoe crpoeHue). CrnocobeH caMocTos-
TEIbHO MCIOJIB30BAaTh MEXAHU3Mbl XUMHUECKUX PEaAKIIHii
B TCXHOJIOTMYCCKHUX IIponeccax IpH XUMHYECKOU U Me-
XaHUYECKOI mepepaboTKe paCTUTEIBLHOTO ChIPhSL.

Bricokuii OTIIMYHO

Teoperudeckoe coaepx’aHue Kypca OCBOCHO IOJTHOCTBIO,
BCE MPEIYCMOTPEHHBIE NMpOrpaMMoil 0OyueHHs! ydeOHbIe
3aJlaHUS BBIMOJIHEHbI C HE3HAYUTEIbHBIMU 3aMEUaHUSIMH.
OOyuaromuiics crocoO6eH U3y4yaTh U aHAIU3UPOBAThH pac-
ba3zoBbrit Xopomo TUTENBHOE ChIpbE (ONMpeAeNsiTh KOMIIOHEHTHBIH M MOp-
¢donoruueckuii coctas, anaToMuueckoe crpoenue). Cro-
co0OeH UCIOJIb30BaTh MEXAHU3Mbl XUMHUUECKHUX PEaKIUil B
TEXHOJIOTMYECKHUX TpOoILeccax MpU XUMHUUYECKOM M Mexa-
HUYECKOU nepepaboTKe pacTUTENBHOTO ChIPBS.

Teoperudeckoe cojepkaHue Kypca OCBOEHO YaCTUYHO,

VY noBnerBopu- | OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMon 00ydeHus
TEJIbHO yueOHBIX 33JJaHUi BBIITOJIHEHO, B HUX UMEIOTCS OLIUOKH.

OO6yyaronuiicsi cnocobeH NoJ pyKOBOACTBOM H3y4yaTh U

[Toporosbiii
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VYposeHns chopmu-
POBaHHBIX KOMITE- OneHka INosicHeHus
TEHIUH

AQHAIU3UPOBATh PACTUTEIBHOE ChIPbE (OMPENENATh KOM-
MOHEHTHBIN U MOP(OIOrHUECKH COCTaB, aHATOMUYECKOE
crpoenue). [lon pykoBOJACTBOM CHOCOOEH HMCHOJIB30BaTh
MEXaHU3Mbl XUMHUYECKHX PEaKIUi B TEXHOJOTHYECKHX
mmporueccax Ipu XMMHYECKOW M MEXaHUYECKOM Iepepa-
OOTKE PaCTUTEIHHOTO CHIPBS.

Teoperudeckoe coxep:kaHue Kypca HE OCBOEHO, 0Oib-
IIMHCTBO IPEIyCMOTPEHHBIX MpPOrpaMMoil o0ydeHus
y4eOHBIX 3aJjaHui MO0 HE BBINIOJIHEHBI, JTUOO0 ColepKat
rpyOble OIIMOKH; AONOJHUTENbHAS CAMOCTOSITENbHAs pa-
0oTa Haj MarepualoM HE IpuUBeNla K KaKOMy-InOo 3Ha-
HeynoBneTrBo- | yMTEIbHOMY IMOBBIIIEHUIO KauecTBa BBIOJIHEHUs y4deO-
PUTEIBHO HBIX 3a/IaHUM.

OOyuarouuiics He CIOCOOEH M3ydaTh M aHAJIM3HPOBATH
pactutenbHOe chipbe. HecrnocoOeH caMoCTOSATENBbHO HC-
II0JIb30BATh MEXAHU3Mbl XMMUYECKUX PEAKIMA B TEXHO-
JIOTUYECKUX MpoLeccax MPU XUMUYECKOM M MeXaHude-
CKOM nepepaboTKe paCTUTEIBHOIO ChIPbSL.

Huzknit

8. MeToguyeckue yKazaHusi JJ1sl CAMOCTOSITEIbHON paGoThl 00y4arouxcst

CamocrosTenbHas paboTa cHOCOOCTBYET 3aKpEIUICHHUIO HAaBBIKOB pabOThl ¢ y4eOHOH U
HAy4YHOW JIUTEPATypOil, OCMBICICHUIO U 3aKPEIJICHUIO0 TEOPETHUECKOI0 MaTepuaga o YMEHUIO
apryMEHTHPOBAHO IpejiaraTb 3KOJIOTHYECKH Oe30IMacHble TEXHOJIOIMU, BKIIIOYas 0OOCHOBaH-
HBIA BBIOOp METOZA W almapaTypHOro o(OpMIIEHUS TEXHOJIOTHYECKOTO IPOIecca, IMO3BOJISIO-
1I1€ MAaKCHUMaJbHO MUHUMU3HUPOBATH HErATUBHOE AHTPOIIOI€HHOE BO3JEHCTBUS PA3JIMYHBIX HC-
TOYHHKOB 3arpsi3HEHUsT aTMOC(hephl Ha BO3AYIIHBIN OacceiH.

CamocrosTenbHas paboTa BBIIOIHSIETCS BO BHEAyIUTOPHOE (ayAUTOPHOE) BpeMs 110 3a]a-
HUIO U IIPU METOJMYECKOM PYKOBOJICTBE IpernoaaBaresis, HO 0€3 ero HemocpeACTBEHHOIo yda-
cTHsl (IpU YaCTUYHOM HEMOCPEACTBEHHOM Y4YacTHM MpPErojaBaTelisi, OCTABIAIOLIEM BEYIIYIO
POJIb B KOHTpOJIE 32 pabOTON CTYJEHTOB U MarCTPaHTOB).

CamocrosiTenbHast paboTa 6akanaBpoB B By3€ SBJISIETCS BaKHBIM BHJIOM UX y4eOHOW U Hay4-
HOU JICATETTBHOCTH.

Dopmbl camocmoamenvrol pabomul 0akanaBpoB pazHo0Opa3Hbl. OHU BKIIIOYAIOT B CeOs:

- 3HAKOMCTBO C M3yY€HHE M CHUCTEMaTH3alUI0 OPHUIHAIBbHBIX TOCYIapCTBEHHBIX
JIOKYMEHTOB: 3aKOHOB, IIOCTAaHOBJIEHHUH, YKa30B, HOPMaTUBHO-MHCTPYKIIMOHHBIX U CIIPAaBOYHBIX
MaTepuajoB C HCIIOJIb30BAHHEM HH(OpPMAaIMOHHO-TOUCKOBBIX cucteM «KoncynpranT Ilmocy,
«["apanTty, rnobanbHoi cetn «HTEpHET»

- n3y4yeHue y4eOHOM, HaydHOW M METOJMYECKOI JIMTEepaTypbl, MaTEPHAIOB IEPHOIN-
YECKUX U3/1aHUH C IPUBIICYEHUEM JIEKTPOHHBIX CPEACTB OQUIMATBHON, CTATUCTUUECKOM, IEPUOIU-
YecKOl U Hay4HOU MH(pOpMAaIINY;

- CO3JJaHHe MPE3EHTALUH U IOKJIAJIOB 0 YCIOBHUIO Kelc-3aJaHusl.

B nporecce n3ydenus qucuUIUIMHEL «XUMHUS U GU3MKA PACTUTEIbHOIO ChIPbs» 0aka-
naBpamu HarpaBieHus 18.03.01 «Xumuyeckasi TEXHOJIOTHS» OCHOBHBIMU SUOAMU CAMOCMOS-
menvHOU pabombl SBISIOTCSL:

0 MOJIFOTOBKA K ayIUTOPHBIM 3aHATHUAM (JEKLIHUSAM, JTa00PaTOPHBIM U MPAKTHUYECKUM
3aHATHUSAM) U BBIIIOJHEHUE COOTBETCTBYIOLINX 3aaHUH;
0 camocTosTeNbHas paboTa HaJl OTJEIbHBIMU TEMaMU YU€OHO! TUCUUIUIMHBI B COOT-

BCTCTBUHU C y‘{e6H0-TCMaTI/I‘-ICCKI/IM IJIaHOM;,
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0 BBITTIOJTHEHHNE TECTOBBIX 3aJaHUM;
0 3aIuTa KypcoBOM paboOTHI;
U [IOJArOTOBKA K 3K3aMEHY.

IToaroToBka K MpakTUUECKUM U JJaAOOPATOPHBIM paboTaM.

[lenbto mpakTUUECKUX U Ja0OpPaTOPHBIX 3aHATUN SABISETCA 3aKpEIICHHE TEOPEeTHUECKUX
3HAHUH, MMOJIYYEHHBIX HA JEKIHIX, BBIPAOOTKH MPAKTHUECKUX YMEHUH U MPUOOPETEHHS HaBbBI-
KOB B IIPUMEHEHUU J1a00paTOPHOTro 000pYJOBAHUS, XMMUYECKOH MOCY/Ibl, TIOCIIE0BATEIbHOCTH
JeMCTBUH, pEeLIeHNH 3aa4, OTPabOTKH YIPaXHEHUN U BBIIIOJHEHUU PacyE€TOB MO paccMaTpHBa-
emoii Teme. [Ipy HEOOXOOMMOCTH MpPENOAABATENb OKA3bIBAET METOJUUYECKYIO IIOMOIIbL CTYACH-
TaM B XOfe peuieHus 3aaa4. [lo okoHyaHuio pazdopa anropuTMa perieHus 3aaad Jyis MOBbIIIe-
HUS 3G (EKTUBHOCTH 3aKpEIUICHHs OJYyYeHHOro MaTepHuaia Kax/bli CTYAeHT POXOAUT TeCTH-
pOBaHUE M0 TeMe MPAKTHYECKOTo 3aHATHSA. PyKOBOIUTENb M3 YMCIa TpenojaBareiei Kadeapsl
OCYILECTBIISICT TEKYIEe PYKOBOACTBO, KOTOPOE BKJIOYAET: CUCTEMAaTUUYECKUE KOHCYJIbTALUH C
ENIBI0 OKa3aHUsl OPTaHU3AIMOHHON U HAYYHO-METOINYECKON TTOMOIIH CTYIEHTY; KOHTPOJIb Hall
BBINOJIHEHHEM PA0OTHl B YCTAHOBJIEHHBIE CPOKH; MPOBEPKY COJEpk aHUs U 0(hOPMIIEHUS 3aBEp-
IIIEHHOM padoThI.

[TpakTuyeckas paOoTa BBHINOIHAETCS OOYYAIOIIMMCS CaMOCTOSITEIbHO W JOJDKHA OBITh
IIPEJICTaBJIEHA K IPOBEPKE MPENOJaBaTel0 1O Hayalla IK3aMEHALMOHHON CECCHUM.

Beimonzsiemas pabora JomkHa ObITh 3amiuiieHa cTyaeHToM. CTyAEHTbI, He BBIIOJIHHUBIINE
MpaKkTHYECKHe PadoThI, K cade (3adera) 3K3amMeHa He JoImyckaroTcs. PaboTa nomkHa OBITh aKKy-
paTHO odopMIIeHa B IEYaTHOM WJIM NMCbMEHHOM BHJE, YA00HA /U1 IPOBEPKU U XpaHEHHUs. 3alura
paboOTBI MOYKET HOCUTD KaK MHIMBUIYaJIbHBIN, TAK U ITyOJIMYHBIA XapaKTep.

Lenb KypcoBoii paboThl — yriryOsieHHe U CUCTeMaTH3als 3HaHUH CTY/IeHTOB B 00JIaCTH XU-
MHA ¥ (U3UKH PACTUTEIHHOTO CHIPBS, OCOOCHHOCTEH ero Mop(OoJOrM4ecKoro cocraBa M aHa-
TOMHYECKOTO CTpOeHHUs U1 3P (PEKTUBHOrO BBIOOpA CHIPHEBOI 0a3bl /Il MOTYUYEHHs, LEUTH0IO3bI,
Oymaru, KapToHa U MPOAYKTOB MX XMMUYECKON TIepepadoTku U 00padoTku. 3a1aua KypcoBor pado-
Thl — 3aKpeIJICHUE NMPAKTUUECKUX HABBIKOB COCTABJICHUS TEXHOJIOTMUECKUX CXEM ITPU XMMHUUYECKOM
nepepadoTKe PACTUTEIBLHOTO ChIPbS.

KypcoBass paGora BbINoiHAETCS OOYYAIOUIMMCSI CAMOCTOSITEIBHO M BKJIIOYAET U3ydeHHE
HOPMAaTUBHBIX JIOKYMEHTOB W METOAWYECKHX YKa3aHWH, JISKIMOHHOTO W TIPAKTHYECKOTO Mare-
puaina, JUTEepaTypHbIX HCTOYHUKOB B COOTBETCTBUHU C TEMAaTHUKOW, aHAIU3 U OOOOIIEHUE JaHHBIX
WHMBUAYaJIBHBIX OTYETOB TI0 MPOM3BOJICTBEHHON NpakThke. KypcoBas pabota noymkHa OBITH TIpe-
CTaBJIEHA K MTPOBEPKE MPENOAaBaTEIO /0 Hayala SK3aMEeHAlMOHHON ceccur. PykoBoauTens Kypco-
BOI pabOTBI OCYIIECTBIISIET OPTAaHN3AIMOHHYIO M HAYYHO-METOJIMUYECKYIO ITOMOIIh 00yJaroneMycs,
KOHTPOJIb HaJl BHITIOJIHEHHEM PaOOThI B YCTAHOBJIEHHBIE CPOKH, TIPOBEPKY COJEpKaHus U oopmiie-
HUSI 3aBEPIIEHHON paOOTHI.

Iopsnok npegocTaBieHus: KypcoBOM pabOThI BKIIOUAET CIEAYIOLIHE 1eHCTBUS:

1. 3aBepiieHHast KypcoBasi paboTa MpeICTaBIsSIeTCs] 00YJarOIMMCs TIPETI0IaBaTeNo Ha MPO-
BEpKY B JIEHb C/1a4H, YKa3aHHbIN B 331aHUU.

2. llpunstue peleHuss O JOMycKe OOydYarolerocs K 3alluTe KypcoBOW paboThl ocy-
IIECTBIIACTCS PYKOBOJIUTENEM PAOOTHI.

3. OGyyarouiicss MOXKET OBITh HE JIOIMYIIEH K 3alllUTe KypcoBOW pabOThI IIPH HEBBINOJIHE-
HHH CYLIECTBEHHBIX Pa3JIesioB, a TAKKe MPU IPyObIX HapyLIEHUSIX MPaBHII OPOPMIICHUS TEKCTa.

4. 3amuTa KypcoBOil paboThl MOXKET HOCUTh KaK MHIMBUIYaAJIbHBIN, TaK U MyOJUYHBIN Xa-
pakTep.

CamocCTOsTENbHOE BBIMIOJIHEHUE Meco8biX 3a0aHuti IO BCEM pa3zieiaM JUCHUIUTUHBI chop-
MHpOBaHbI B poHze orieHouHbIX cpeacTts (POC)

JlaHHBIE TECTHI MOTYT HCIIOJIB30BATHCSL:

— OakajaBpamH IIpH MOJTOTOBKE K 9K3aMeHY B popMe caMOIIPOBEPKH 3HAHUM;

—  IpernojaBaTesiMU Ui MPOBEPKU 3HAHUM B KadecTBe (OPMBbI IPOMEKYTOUHOT'O KOH-
TpOJI Ha TAOOPATOPHBIX U JIGKIIMOHHBIX 3aHATHSAX;
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— Ui IPOBEPKU OCTATOYHBIX 3HAHUN OaKaIaBpOB, H3yYMBIIHMX JAHHBIN KypC.

TecroBble 3alaHUs PaCCYMTaHBI HA CAMOCTOSTEIIBHYIO paboTy 0€3 MCIOIb30BaHMs BCIIOMO-
raTelibHbIX MaTepraioB. To ecTh MPH UX BBHIIOJIHEHUH HE CIIETYeT MOJIb30BaThCs YIeOHOH U IpyTH-
MU BHJIAMH JIATEPATYPHI.

J171s1 BBITTOJTHEHUST TECTOBOTO 3aJIaHUs, TIPEKIC BCETO, CICAyeT BHUMATESIHHO POYUTATh 110~
CTaBJICHHBIH Bompoc. [locie 03HaKOMIICHHS ¢ BOIIPOCOM CIIETyeT MPUCTYNATh K MPOYTECHUIO TPE/I-
JlaraeMbIX BapUAHTOB OTBeTa. HeoOXoaMMo MpounTaTh BCE BAPUAHTHI M B KAYECTBE OTBETA CIICAYET
BbIOpaTh UHIEKC (MdpoBOe 0003HAYECHHUE), COOTBETCTBYIOIINI IMPABUIILHOMY OTBETY.

Ha BrImoTHEHHE TecTa OTBOAUTCS OrpaHIueHHOE BpeMsi. OHO MOXKET BapbUPOBATHCS B 3aBH-
CHMOCTH OT YPOBHSI TECTUPYEMBIX, CJIOXKHOCTH M 00beMa TecTa. Kak mpaBuiio, BpeMsi BBHITIOJTHEHUSI
TECTOBOT'O 3a[aHKs onpeesnsercs u3 pacuera 60 CeKyH Ha OJJMH BOIIPOC.

ConeprkaHue TECTOB IO TUCIMILIMHE OPUEHTHPOBAHO Ha MOJIOTOBKY OakKaiaBpoOB IO OC-
HOBHBIM BOIIPOCAM Kypca. YPOBEHb BBIMIOJIHEHUSI TECTa MO3BOJISICT MPEMOIABATENSIM CYIUTh O
X0JIE CaMOCTOSITEIIbHON PadOThI 0aKaaBpOB B MEKCECCHOHHBIN TIEPUOJ M O CTENICHH HX IMOJTO-
TOBKH K 9K3aMEHY.

9. Hepeqeﬂb I/IH(l)OpMaIII/IOHHBIX TeXHOHOFHﬁ, HUCII0JIB3YEMBIX
MpH OCYHIeCTBJICHUH 06p330BaTe.]IbHOFO nmpomecca mo JTMCHMIIJIMHE

[lpumenenne 1HQPOBBIX TEXHOJOTUH B paMKax MPETOJaBaHus ANUCIHUIUIMHBI IPE0-
CTaBIISICT pacIIMPEHHBIE BOZMOKHOCTH TI0 OpPTaHU3aIMK y4eOHBIX 3aHITUN B YCIOBHSIX IH(PO-
BU3AIMK 00pa30BaHUs M MO3BOJSET CHOPMUPOBATH Y 00YYAIOIINXCSl HABBIKM PUMEHEHHS 1 (-
POBBIX CEPBHCOB M MHCTPYMEHTOB B ITOBCETHEBHOHW JKU3HU U MPO(ECCHOHAIBHOW AEATEIbHO-
CTH,.

Jis peanu3anyy 3TOM IETM B paMKax M3YYCHHUs TUCIHMIUIMHBI MOTYT NPUMEHSATHCS
cnez[y}oume 1 (pPOBbIE MHCTPYMEHTHI U CEPBUCHI:

JUIE  KOMMYHUKalMd ¢ OOydJaromuMucs: VK  Meccenxep
(https: //vk me/app?mt_click_id=mt-v7eix5-1660908314-1651141140) — mecceHIKep, pacipo-
cTpansercs 1o junensuu FreeWare;

- A7 TJIAaHMPOBAHUS AyAMTOPHBIX M BHEAYJUTOPHBIX MeponpusTuil: SH-
nexc.Kanennape (https://calendar.yandex.ru/) — onnaiiH kajieHIapb-IjIaHep, PaCIpPOCTPAHICTCS
o nuuensun ShareWare

- JUIsl COBMECTHOTO MCMOjib30BaHus (ainos: SAnnekc./luck — cepBuc s XpaHEHUs U
COBMECTHOTO HCIOJIb30BaHUS JIOKYMEHTOB, paclpOCTpaHseTCsl MO JIMIEH3uH trialware u
@O6naxko (https://cloud.mail.ru/) — cepBuc st co3aanusi, XpaHEHUSI 1 COBMECTHOT'O HUCIIOIB30-
BaHUs (PaiiIoB, pacpocTpaHsaeTcs 1o JULeH3uH trialware;

- JUTs OpraHU3alliy yIaJCeHHOW CBsA3M U BUneokoHpepeniwmii: Mirapolis — cuctema st
OpraHu3aliyi KOJUIEKTUBHOW paOOThI M OHJIAH-BCTpEU, pacIpOCTPaHsIETCs MO MPOoIpUeTapHOn
munen3un u SAunexc. Tenemoct (https://telemost.yandex.ru/ ) — cepBuC a7is BUACO3BOHKOB, pac-
npoctpansiercs mo juieH3un ShareWare.

Jnis ycmemHoro OBJNaAeHHs] AMCHUIUIMHOW HCIIONB3YIOTCS Clieaylomue HH(opMaIm-
OHHBIE TEXHOJIOTUH O0yUECHHUS:

. [Tpu mpoBeseHNN JIEKIUI MCTIONB3YIOTCS MPE3EHTAMU MaTeprajia B IMporpamme
Microsoft Office (PowerPoint), Bbixon Ha mnpodeccHoHanbHbIE CaWThl, MCIOIb30BaHHE
BUICOMATEPHAJIOB PA3IUNIHBIX HHTEPHET-PECYPCOB.

. [TpakTHyeckue 3aHATH 110 TUCHUIUIMHE MPOBOJATCS B y4eOHOU ayUTOPUH.

. B CJIy4ae MUCTAHIIMOHHOTO M3YYEHUS MUCIUTUIMHBI M CAMOCTOSTEIHHON PaOOTHI
ucnons3yercss JUOC (MOODLE).

Jist AMCTaHIIMOHHON MOMIEPKKH TUCIMILIHHBI UCTIONB3YETCsl CHCTEMa YIPaBJIeHUs 00-
paszoBarenbHbIM KoHTeHTOM Moodle. 1 paboThl B JaHHON cUcTeMe Bce 00ydJaromuecs Ha mnep-
BOM KypcCe€ TOIYyYaloT WHIAWBHIyaIbHBIC JIOTHH U TIAPOJIh IS BXOJa B CHCTEMY, B KOTOPOW pa3-
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MEMIAIOTCS : MporpamMma JUCHUIIINHBI, MaTepUAbl JJI JEKIIMOHHBIX U MHBIX BUIOB 3aHSITHH ,
3aJ]aHNsI, KOHTPOJIBHBIC BOTIPOCHI.

B rmpomecce wu3ydeHHs UCHMIUIMHBI yYeOHBIMH IENSIMH  SIBJISIOTCS TIEPBUYHOE
BOCIIpHSTHE Yy4eOHOW WH(POPMALMU O TEOPETHYECKUX OCHOBAaX MW TPHUHIMIAX pPaboThl ¢
JOKyMeHTaMu (MuKpodororpaduu, CXeMmbl), €€ YCBOCHHE, 3allOMHHAHUE, a TaKke
CTPYKTYPUPOBAaHUE TOJYYCHHBIX 3HAHUH W  pa3BUTHEC HMHTEIUICKTYAIbHBIX  YMCHHHU,
OPUEHTHUPOBAHHBIX Ha CHOCOOBI JESATEIBHOCTH DPENpOAYKTHBHOIO Xapakrepa. llocpenctBom
UCTIOJIB30BaHUSI ATHX WHTEIUICKTYaJbHBIX YMEHUH JOCTHralOTCs y3HABaHUE pPaHee YCBOSHHOTO
MaTepHaja B HOBBIX CUTYaIUsIX, IPUMEHEHUE a0CTPAKTHOTO 3HAHHSI B KOHKPETHBIX CUTYaITHSX.

JUist TOCTHXKEHUST ATHX TeJIeH UCTONIB3YIOTCS B OCHOBHOM TPaJUIIMOHHBIE WH(pOpMa-
TUBHO-PA3BUBAIOIINE TEXHOJIOTUN O0YUYCHHUS C YIETOM Pa3IMYHOI0 COYETaHUs MaCCUBHBIX (hopm
(;exmusi, 1a00paTOPHOE M MPAKTHYECKOE 3aHATHE, KOHCYJIbTAIUS, CAMOCTOSTEeNbHAs paboTa) u
PENPOIYKTUBHBIX METOJ0B OOyUeHHs (IIOBECTBOBATEIbHOE M3JIOKEHUE yuyeOHOM mHbOopMaImm,
O0BSICHATEIBHO-WLTIOCTPATHBHOE M3JIOKECHUE) U JTA00PATOPHO-TIPAKTHYECKUX METOJIOB 00ydYe-
HUSL.

YHuBepcuTeT obecriedeH HeOOXOAMMBIM KOMIUICKTOM JIMIICH3HOHHOTO MPOrPaMMHOTO
o0ecrnievyeHus:

— omneparmonHas cuctema Windows 7, License 49013351 YIJITY Russia 2011-09-06,
OPEN 68975925Z27E1309;

- onepannoHHas cucreMa Astra Linux Special Edition;

— naket npukiaaaeix nporpamm Office Professional Plus 2010, License 49013351 VI'JI-
TV Russia 2011-09-06, OPEN 68975925ZZE1309;

— MakeT NpuKIaaHeix nporpamm P7-Oduc.IlpodeccrnonanbHblii;

— antuBupycHas nporpamma Kaspersky Endpoint Security nis 6uzneca — CtaHgapTHBIHA
Russian Edition. 250-499 Node 1 year Educational Renewal License;

— onepanuonHas cuctema Windows Server. KoHTpakT Ha yciayru Mo mpeloCcTaBICHUIO
JMIIEH3UH Ha MPaBO MCIIOJIb30BaTh KoMIbloTepHoe obecrieuerne Ne 067/9A ot 07.12.2020 ro-
Aa,

— cucteMa BueokoHpepeHIcBsa3u Mirapolis;

— cuctema BuaeokoHpepenucssu [pyhdmu;

— cucremMa ynpasieHus ooydyenuemM LMS Moodle — nporpammuoe o0ecnieueHne ¢ OTKpbI-
TBIM KOJIOM, pactnpoctpansercs no auuen3uu GNU Public License (rus);

— Opay3ep Yandex (https://yandex.ru/promo/browser/) — mporpammHoe oOecrieueHue
pacmpocTpaHseTcs MO MPOCTON (HEUCKITIOUUTENBHOI ) IUIIEH3HH.\

10. Onucanue MaTepuaJILHO-TEXHHYECKOH 0a3bl, HEOOX0AUMOIi 1JI1 OCylIeCTBJIEHUS
00pa3oBaTeILHOIO NMpoIecca Mo AUCHUILINHE

Peanuzanus yueGHOro npoiiecca OCyIECTBISIETCS B CIIEHUANBHBIX YUEOHBIX ayJUTOPHSIX
YHHUBEpCHUTETA JUIsl IPOBEJCHUS 3aHATUH JIGKIIMOHHOTO THUIIA, JAOOPAaTOPHBIX 3aHATUH, TPyMIO-
BbIX M HMHIUBUAYAJIbHBIX KOHCYJIbTAIMM, TEKYIIErO0 KOHTPOJS U MPOMEXKYTOUHOW aTTeCTalluu.
Bce ayauropun yKOMIUIEKTOBaHbI CIIEUATN3UPOBAHHON MeOeNblo U TEXHUYECKUMHU CPECTBa-
MU OOy4YeHMs, CIAyXAIIUMU Ui MpeIcTaBiIeHus] yueOHoW MHpopManuy OONbIION ayAUTOPUH.
[Tpu HeoOXoaMMOCTH O0yYarOIIUMCS MpeUIaraloTcs Habopbl AEMOHCTPALMOHHOTO 000pYyA0Ba-
HUS ¥ y4eOHO-HaIJISIHBIX TOCOOMi, oOecreunBaroife TeMaTH4eCKHe NLTIOCTPAIIH.

CamocrosrenbHas paboTa 00y4JaroIMXCsl BBIOIHACTCS B CIICIMATU3UPOBAHHOMN ayAUTO-
puH, KoTopas 000opyAoBaHa y4eOHON MeOelblo, KOMIBIOTEPHONH TEXHHKOW C BO3MOXKHOCTBIO
NOJKII0UeHUs K ceTH «VHTepHeT» u o0ecrieyeHreM JOCTYIa B 3JIEKTPOHHYIO HH(POPMALMOHHO-
obpazoBarenbhyto cpeny YIJITY.

Ectb momenienue Ui XpaHeHUst U NMPO(UIAKTUYECKOTO 00CTy)KUBaHUsI y4eOHOro 000-
PYJOBaHMUS.

TpeGoBanust kK ayAUTOPUAM
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HanmeHoBaHue crieliuagbHbBIX TOMEIECHUH
Y TIOMEIICHHUH ISl CAMOCTOSATEIHHON pabOThI

OCHAIIEHHOCTbH CleUHaIbHBIX TOMELICHUI
¥ TIOMETIEHUH TSI CAMOCTOATEIHLHON PabOThI

[Tomemenue s JIGKIMOHHBIX W IIPaK-
TUYECKUX 3aHATHUM, TPYIIIOBBIX U UHU-
BU/yaJbHBIX KOHCYJbTAllU, TEKYILEH U
IIPOMEKYTOUYHOM aTTECTALUU.

Cromnbl, cTynbs, pabouee MECTO, OCHAILICHHOE
KOMITBIOTEPOM C BBIXOZIOM B ceTh MHTepHeT u
AIIEKTPOHHYIO HMH(OPMAIMOHHYI0 00pa3oBa-
TEIbHYIO Cpedy, a TakXkKe: IKpaH, MPOEKTOp,
MapkepHasi JO0CKa, 2 CTeulaka Jid KHWUT,
CTEH/I OXpaHbl TPyJa U TEXHUKH Oe30MacHO-
CTH.

[Tomemenune ayis 1a0OpaTOPHBIX 3aHs-
THH

VYuebnast nmaboparopust ««JlabopaTopusi xu-
MHHU PACTUTEJIbHOIO ChIPbS» - OCHAILIEHHAs
CTOJIaMU U CTYJIbSIMH, PabOYMMU MECTaMH,
00opysOBaHUEM: DSJIEKTPOHHBIE aHAJIUTHYe-
ckue Becel COHAUSAV264C, Bech nabopa-
topasie BJIP-200 ¢ HaGopoMm rupsh, CyIIuib-
ueie mkads BII-0,035M-2, mydenbHas nedsp
CHOII-1,6, BwuiTspkHBIE mKaper  JIAB-
1200I1KT-2mr., Bakyym-Hacoc BH-461M,
Bakyym-Hacoc Ne86 KN.18, maGoparopras
Memanka CJIM-2, mukpockonsl MbP-4 mit.,
AJIEKTPOHHBIN MHUKPOCKOIT JJ-
OpticsDigitalLad, Bucko3uMeTp Kamuuisp-
ueiii BIDK-3,2, nmpubop nns ompeneneHus
crenenn HaOyxanus CHILI, yctaHoBKM uis
TUTPOBAHUS-2IIT., IITATUBBI YHUBEPCAIHHBIC
IITY-98, Bapounas manens HP 102-D4-6mT.,
necuanblie 6anu [1b-2 mr., mpudop Cokciepa-
01 »okcrp-4 miT., aHAIM3ATOP BIAKHOCTU
Sartorius MA-35. OcTpoBHbIE XUMHYECKUE
croiibl JIAB-1200 OKM — 6 mit.

[Tomemienust 111 CaMOCTOSATENBHON pa-
00TBI

Cronbl, CTynbs, 2KpaH, MpoekTop. Paboune
MeCTa CTYJICHTOB, OCHAIIIEHBI KOMITBIOTEPAMH
C BBIXOJIOM B ceTh VIHTEpHET U AIEKTPOHHYIO
WH(pOpPMaAIMOHHYIO 00pPa30BATEIBHYIO CPEY.

[Tomemienne ans XpaHeHus U Tpodu-
JAKTUYECKOTO OOCITYKMBaHUS y4eOHOTrO
o0opynoBaHus

PacxomHbie mMarepuaibl Uisi peMOHTa M 00-
CIIY’)KNBaHUS TCXHHUKH. Mecrta AJId XpaHCHUA
o0opynoBaHus
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