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JIMcT akTyajam3anuu padoyeil mporpamMmbl

Pabouast mporpamMma rnepecMoTpeHa, 00Cy>keHa u ogo0peHa s peanmsaruu B 2027 - 2028
y4eOHOM TroJly Ha 3aceqaHuu Kadeapsl XUMHA

[Iporokonm ot 20 1. Ne

3aB. kadeapoii E.A. Bonkosa

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa u ogo0peHa s peanmsaruu B 2028 - 2029
y4eOHOM Trojy Ha 3aceqaHuu Kadeapbl XUMHH

[IpoTtokonm ot 20 . Ne
3aB. kadenpoii E.A. BoskoBa

Pabouas nmporpaMma rnepecMoTpeHa, 00CyKeHa 1 oJ00peHa s peanm3aiuu B 2029 - 2030
yueOHOM rojly Ha 3acefanuu Kadeapsl XuMHU

[Iporokom ot 20 1. Ne

3aB. xadenpoit E.A. Bonkosa

Pabouas nporpamMma rnepecMoTpeHa, o0CykaeHa u ogoopena ais peanusaruu B 2030 - 2031
y4eOHOM TroJly Ha 3acelaHuu Kadeapsl XuUMHU

[Iporokom ot 20 . Ne

3aB. xadenpoit E.A. Bonkosa




1 lesin ocBOCHUSA TUCHUTIIMHBI (MOYJIA)

[ensiMu OCBOCHHSI TUCITUTUTMHEI « BO30OHOBIISIEMOI ChIpbe B TPUHTMEIUA
TEXHOJIOTHI COCTOUT B YTIyOJICHHOM U3yYCHUU XUMHUH, OPTAaHHYECKON XUMUH,
(bu3HUECKO XUMUU, TEXHOJIOTUH MPOIIECCOB XUMHUYECKON MOIU(PUKAIINN U TIEPEpadOTKI
L[EJUTIOJNI03bI;, (POPMHUPOBAHUE Y CTYJACHTOB 3HAHUN CTPYKTYPhI U CBOHCTB
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH, BXOSIINUX B COCTAB IPEBECUHBL; (DOPMHUPOBAHHH
pohecCHOHATLHOTO MOAX0/1a B PEIICHUH TIPOU3BOACTBEHHBIX 33/1a4, YIUTHIBAIOIIECTO
TEOPETUUECKHUE, TEXHUUYECKHUE, SKOHOMUYECKUE, IKOJIOTUYECKUE ACTIEKThI ITPoOIIeM,
CBSI3aHHBIX C XUMUYECKOM Moau(pUKauei u nepepaboTKON HEITI0NIO3BI.

2 MecTo JTUCUMILIMHBI (MOIYJIs]) B CTPYKTYpe 00pa30BaTe/ibHOIM MPOrpaMMbl

Juctumimaa Bo3oOHOBIsIEMOE ChIphE B MPUHTMEINA TEXHOIOTHH BXOJIUT B YaCTh
y4eOHOro I1aHa (OpMUPYEMYIO YIaCTHHKAMU 00pa30BaTe/IbHBIX OTHOIIICHUI
00pa3zoBaTeNbHON MPOTPAMMBI.

J1s u3ydyeHus: IMCUUIUIMHBI HEOOXOAUMBI 3HAHUS (YMEHHUS, BIAJCHHUS),
chOpMUPOBAHHBIE B pE3yJIbTaTe U3YUCHUS AUCIUILTNH/ MPAKTUK:

MarepuanoseneHue

Opranvyeckuii CUHTE3

Xumus

Opranuyeckasi XuMusi B IPUHTMEMA TEXHOJIOTUU

be3zonacHocTh nmonurpaguuecKkux U ynakoBOUHBIX MaTepUAIOB

3uanus (yMEHHUS, BIQJICHNUS), IOTYICHHbBIC TIPYU U3YYCHUH JaHHOW JUCIIATLIHHBI
OyIyT HEOOXOUMBI JIS U3YYCHHSI TUCITUTUINH/TIPAKTHK:

YnpasneHue Ka4eCTBOM

be3zonacHocTh nmonurpaguuecKux U ynakoBOUHBIX MaTepUAIOB

YTunuzanus v BTOpu4Has nepepadoTka MaTepranioB

TeXHOJIOTHS METAJUTHICCKUX MAaTEPHAJIOB

TexHOoIOTHs CUIIMKATHBIX MaTepPHAIOB

3 Komnerenuuun odyyarouerocsi, popmupyemsoie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaTbl 00yUeHHu sl

B pesynbrare ocBoeHus AUCHUILUINHBI (MOAysl) «Bo3oOHOBIsIEMOE ChIpbE B
IIPUHTMEINA TEXHOIOTUNY 00yUarOMMNCS JOJKEH 001a1aTh CIeLyOIUMU
KOMITETEHIIUSIMHU:

KO,[[ HHAUKATOpa I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIINN

[1K-5 Cnocoben opraHu30BbIBaTh U MPOBOAUTDH CIOKHBIE XUMUKO-(PU3NYECKUE aHATIU3bI,
paloThI 110 UCCIIEJOBAHUIO CBOMCTB MaTepUAJIOB

IIK-5.1 Bri6upaeT u aganTupyer ciaokHble XMMUKO-(hU3MUecKue aHAINU3bI
HCCJIETYEMbIX CBOMCTB MaTepuajioB

ITK-5.2 Opranu30BbIBAET U TPOBOJIUT CIOKHBIE XUMHUKO-(PU3MUECKUE aHATHU3HI,
pabOoThI 110 MCCIIE0BAHUIO CBOMCTB MaTepHalioB

I1K-5.3 [TpoBepsieT cobmtoieHue TpeOOBaHU HOPMATUBHOM TOKYMEHTALIMU TPU
MPOBEJICHUH AHATU30B U HCTIBITAHHIHA




4. CTpyKTypa, 00b€éM U coep:kaHue TUCHUILIHHBI (MOLYJIs1)

OO0mmas TpyJ0€MKOCTh JUCIIUIUIMHBI COCTABISIET 3 3a4eTHHIX enuHuI] 108 akaja. 4acoB, B TOM

YHUCIIE:

— KOHTaKTHas padota — 52,8 akaj. 4acos:
—ayauTopHas — 51 akaj. 4acos;

— BHeayauTopHas — 1,8 akaj. 4acos;

— caMocCTosATeNIbHas paboTa — 55,2 aKaj. 4acos;

— B (hopme npakTudecKoi moarotroBku — 0 akas. Jac;

<DopMa arrecraguu - 3a4€T

AynutopHast ) =
o KOHTaKTHas paboTa E z DopMa TeKyIero
¢
5 B aKaJl. yacax 3] Bug KOHTPOJIA
Paznen/ rema 3 ( ) £EB . Kon
g 3 © | caMOCTOATEeNbHOM | yCIEeBaeMOCTH U
JIACIMTUTHHEBI 5 £ = ., | xomnereHuM
@) g £ paboTHI MIPOMEKYTOYHOM
Tex mal. | mpakr. RS aTTeCTalnuu
3aH. 3aH. O &=
1.
CAMOCTOATEINBHOR |y oo ercrmi
1.1 Beenenne. [IpuHTums H3ydUeHHE © | IIK-5.1, TIK-
N 6 3 12 . PedeparuBHbie
«3ENICHOI» XUMHU y4eOHO 1 5.2, IK-5.3
N JIOKJIA/IBI
HaY4HOM
JUTEPATypPHL.
- MOJITOTOBKA K
TEMaTHYECKOMY
CEeMHUHApYy;
- KoncrnexT nexnuii.
1.2 Krnaccuduxauus a TK-5.1, TIK-
4 2 10 | camocrosTensHOE PedeparuBubie
MIPUPOIHBIX PECypCOB 5.2, IK-5.3
U3ydeHHe JIOKJIa 1Bl
yueOHOil u
Hay4HOM
JUTEPATYPHI.
- OATOTOBKA K
5 TEMaTH4ECKOMY
CeMHHapy;
- Koncnekr nexkuuit. MK-5.1. TIK
1.3 Buomacca 2 2 5 CaMOCTOSITEIIBHOE PedeparuBubie 59 HIZ 53
H3ydeHHE JTOKJTAJTBI - '
y4aeOHOU 1
Hay4YHOU
JUTEPATYPBI
- MOJITOTOBKA K
TEMaTHYECKOMY
CEeMUHapYy;
- KoncrexT nexuii. K-5.1. TIK
1.4 ®uromacca 4 2 12,2 | camocTosiTeNnbHOE PedeparuBubie 59 HI’< 53
n3y4yeHue JOKJIaabl - '
yueOHOit n
Hay4HOM
JIUTEPATyPHI.
1.5 3oomacca 2 2 4 - noarotoBka k | Koncnexr nexmmit. | ITK-5.1, ITIK-
2




TEMATUYCCKOMY

CEeMHUHApYy; -
CaMOCTOSITENEHOE PedbeparupHbIe
H3yYEHHE P 5.2, TIK-5.3
N JIOKJIAIBI
yueOHoil n
HaY4YHOU
JIATEPaTyPHL.
- IOATOTOBKA K
TEMaTHYECKOMY
CEeMHUHApYy; - N
1.6 Ucnonb3oBanue Py KoncnekT nexui.
6romacchel Kak pecypca B 6 2 6 CaMOCTOATCIIBHOE PedepartuBnbie IK-5.1, TIK-
peeyp U3y4YCHUE p 5.2, TIK-5.3
MPUHTMENA TEXHOIOTHH . JIOKJIAIBI
yueOHOH U
HAyJHOU
JIATEPaTypPHL.
- IOATOTOBKA K
TEMaTHYECKOMY
CCMHHAPY; = Koncnekr nexunit
1.7 Pecypcet MupoBoro CaMOCTOSITENTEHOE © | IK-5.1, TIK-
4 2 2 PedepartuBnbie
OKeaHa U3y4eHue 5.2, TIK-5.3
N JIOKJIA/IBI
yueOHoil n
Hay4YHOU
JIATEPaTyPHI.
CaMOCTOSITEIIBHOE N
1.8 OTX0aBI KAK HCTOYHHUK Koncnekr nexuuii.
CBIPbSI B TIPUHTME/IHA 6 2 4 fByHeHue PedeparuBnbie TIK-5.1, TTK-
p p yueOHoil 1 p 5.2, TIK-5.3
TEXHOJIOTHH . JIOKJIA/IBI
HAy4HOH
JIATEPaTyPHI.
HWroro no pazneny 34 17 55,2
HWroro 3a cemectp 34 17 55,2 3a4€T
Wroro no aucuumuinze 34 17 55,2 3aueT




5 O0pa3oBaTesibHbIEC TEXHOJIOTHH

Jlist peain3anyy KOMIIETEHTHOCTHOTO TI0JIX0/1a B IPOIIECCE MPETIO1aBaHus
JTMCIUTUTHHBL «B0300HOBIISIEMOE CHIPHE B TPHHTMEINA TEXHOJIOT UM UCTIOIB3YHOTCS
pas3yInyHbIe 00pa30BaTEbHBIC TEXHOJIOTHH: ayIMTOPHBIC 3aHSATUHU IPOBOISITCS BUJIC JICKIIUN
U MPAKTHYECKUX 3aHSATHH, IIEJIbI0 KOTOPBIX SBJISICTCS OBJIAJICHUE MTPAKTHYSCKIMH HaBBIKAMHU
NPOBE/ICHUS] XUMHUECKUX MIPOIIECCOB Ha TIPUMEPE aHaIH3a Pa3InYHbIX BUOB
OPraHU4eCKOTO U HEOPTaHMUECKOTO ChIphs. Oco00e MeCTOo B IpoIecce Mperno1aBaHHsI
TUCIUATUTHHBIL «B0300HOBIISIEMOM ChIPhE B XUMHYECKOW TEXHOJIOTHIY» 3aHUMAIOT JICKITUH C
UCTIOJIb30BaHUEM JIEMOHCTPAIIMOHHOTO KCIIEPUMEHTA, KOTOPBIH IM03BOJISIET HanOO0IIee TI0JTHO
pear30BaTh METO/ ITPOOJIEMHOTO OOYUYEHHS Yepe3 MOCTAHOBKY MPOOIIEM C TIOMOIIBIO
JIEMOHCTpAIIMi SBJICHUH, PEaKIMid WIN TPOIIeccoB. BO3MOXHO 00bETUHEHUE B JICKITHOHHOM
U3JI0’KCHUU TIPUEMOB MBICIICHHOTO U PEaIbHOTO SKCIIEPUMEHTA, YTO JaeT BO3MOKHOCTh
dbopMHpoBaTh 3HAHUS 0OJIee BHICOKOM CTETIEHH 0000IIEHHOCTH.

CamocTosiTenpHast paboTa 00yJaronuxcs BKIIIOYAET B ce0si caMbie pa3HOO0pa3HbIe
(dbopMBbI yUeOHOM IESTEIHHOCTH: MMOATOTOBKA K CEMHHApaM, H3y4YeHUE OCHOBHOTO U
JOTIOTHUTEIFHOTO MaTepHaa 1mo yueOHHKaM U IOCOOUSIM, YTEHUE B MPOPaO0TKa HAYUHOM
JTUTEepaTyphl B OMOIHMOTEKE, HanMcaHue pe)epaToB, MOATOTOBKA K KOJUIOKBUYMaM U 3a4€TaM.

[Tpu nmpoBeneHnn PyOSIKHOTO M 3aKITFOYUTEIFHOTO KOHTPOJISI OCHOBHBIMU 331a4aMH,
CTOSIIIIUMHU TIEpE]] MPEIOIaBATEIIeM, SBIISIOTCS: BBISIBJICHHE CTEIICHH IMPAaBUILHOCTH, 00bEMa,
TTyOWHBI 3HAHUH, YMEHUH, HABBIKOB, MOTYYCHHBIX ITPH H3yUEHUH Kypca HapsAy C
BBISIBJICHHEM CTCTICHH CAMOCTOSTEIIBHOCTH B TIPUMEHEHUH ITOTYYCHHBIX 3HAHUNA, YMCHUN U
HABBIKOB.

6 YueOHO-MeTOANYeCKOe 00ecTieYeHrne CAMOCTOATeIbHOI PadoThl 00y4YaromuXxcst

[IpencraBieHo B npusoxeHuu 1.

7 OueHOYHbIE CPeICTBA ISl IPOBEACHUS MPOMEKYTOYHOM aTTecCTAlUMN
[IpencrarneHsl B MPUIIOKEHUH 2.

8 YuebHo-MeToaMUecKoe M HHPOPMALIMOHHOE O0ecnieyeHHe U CHMILTUHBI

a) OcHoBHas IMTEPaTYpa:

1. Mouanoga, E. H. MarepuanoBeaenne 1 0CHOBBI MOTUTPAPUUIECKOr0 U YIAaKOBOUHOTO
pou3BOCTB : yueOHoe nmocobue / E. H. Mouanoga, JI. P. Mycuna. — Kazans : KHUTY, 2017.
— 148 ¢. — ISBN 978-5-7882-2227-1. — Tekcr: onektpoHHslii// Jlanb
anekTpoHHOo-OnOmmoreunas cucrema. — URL: https://e.lanbook.com/book/138358  (nmara
obpamenus: 22.02.2026). — Pexxum gocTyma: Ui aBTOPHU3. MOJIb30BaTENCH.

2. Kpemuesa, A. B. MeTponorusi, cranaapTu3sanus, cepTuduKaiys 1 OCHOBBI
KBJIMMETPHUH B YIIAKOBOYHOM ITPOU3BOJICTBE : yueOHoe nocodue / A. B. Kpemuesa, H. JI.
Mepsuauk ; MI'TVY. - Marautoropck : MI'TY, 2016. - 138 c. : ui., Tabn. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20612  (mara obpateHus:
30.01.2026). - MakpooOBeKT. - TEKCT : 3IeKTPOHHBIH.

0) JlonoJiHUTEIbHAS JINTEpATypa:


https://e.lanbook.com/book/138358
https://host.megaprolib.net/MP0109/Download/MObject/20612

1. Mensnuk, H. JI. YnpaBnenue kauectBoMm : mpaktukyM / H. JI. Mensuuk, E. B. Tapactok
; MI'TY. - Maraurtoropck : MI'TY, 2017. - 1 snekrpon. ont. auck (CD-ROM). - 3aru. ¢ tuTy.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/ToView/20684?idb=db0109
(mata oopamenus: 30.01.2026). - MakpooObeKT. - TeKCT : 3JeKTPOHHBIH. - PeskuM gocTyma: s
aBTOPHU30BAaHHBIX MOJIb30BaTeNei. - CBeneHus qoctynnsl Takxke Ha CD-ROM.

2. OCHOBBI COBPEMEHHON TEXHOJOTUH MMPOU3BO/ICTBA CTEKIIOTApHI : yuebHoe nocodue / JI.
B. Yynposa, O. B. Epmosa, 3. P. Mymuna, O. A. Mumypuna ; MI'TY. - Marautoropcx :
MI'TV, 2015. - 1 anekrpos. onrt. guck (CD-ROM). - 3ara. ¢ turyi. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/214  (nata oopamenus: 30.01.2026).
- MakpooObekT. - TekcT : anmekTpoHHbIN. - CBeneHus qoctymHbl Takke Ha CD-ROM.

3. IIpou3BOACTBO M yTHIM3AIMS METAJUIMYECKOM Taphl : [yuedHnoe mocodue] / H. JI.
Mensnuk, 1. A. Bapnamosa, H. JI. Kanyruna, JI. I'. Konsaga ; MI'TVY, kad. XTVYII. -
Maruurtoropck, 2009. - 191 c. : un., cxemsl, Tab1. - URL:
https://host.megaprolib.net/MP0109/Download/MOQObject/3876  (mara obparieHus:
30.01.2026). - MakpooOBeKT. - TeKCT : AIEeKTPOHHBIN.

4. Bypeiaaus, B. I'. OCHOBBI TEXHOJIOTHH IPOU3BOJICTBA MTOJIMMEPOB : yueOHOE mocooue /
B. I'. Bypsinaun, H. . Kopurynosa, O. B. Epmiosa ; MI'TVY, [kad. XTVYII]. - Maruutoropck,
2011. - 130 c. : mi., Taba. - URL: https://host.megaprolib.net/MP0109/Download/MObject/3376
(mara oopamenus: 30.01.2026). - MakpooObeKT. - TeKCT : 3IeKTPOHHBIIA.

5. Mumypuna, O. A. TexHOI0Tuu TPOU3BOACTBA IEJUTIOJIO3HBIX YITAKOBOYHBIX
MaTepuaiosB : yuebHoe mocobue / O. A. Mumypuna, 3. P. Mymiuna ; MI'TY. - MarHuToropex :
MI'TY, 2017. - 1 anekrpos. ont. auck (CD-ROM). - 3aru. ¢ Tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20697 (mara oOpaiieHus:
30.01.2026). - MakpooOBeKT. - TeKcT : AMeKTpOHHBIN. - CBeIeHHs JOCTYITHBI TAKKE Ha
CD-ROM.

6. Tapa u ynakoBka. — ISSN 0868-5568. — Tekct : HenmocpeICTBEHHBIH.

7. MarepuanoBenenue. — ISSN 1684-579X. — TekcT : HermocpeICTBEHHBIM.

8. Crangapts! 1 kauecTBO. — ISSN 0038-9692. — Tekct : HemocpeACTBEHHBIN.

B) MeToauueckue yKazaHus:

1. YTumzanus oTxo10B ynakoBkH : yueoHoe nocodue / H. JI. Measuuxk, O. B. Epmosa, JI.
I'. Konsana, JI. B. YUynposa ; MI'TVY. - Marautoropck : MI'TVY, 2015. - 170 c. : ui., Tabi., CXEMBI.
- URL: https://host.megaprolib.net/MP0109/Download/MObject/153  (nmara oOpamenus:
30.01.2026). - MakpooOBeKT. - TeKCT : AIeKTPOHHBIN.

2. KoMIo3uImoHHbIe MaTepUabl, UCIOIb3yEeMbIE€ B IPOU3BOJCTBE OYMaKHOH YHAKOBKH :
yuebnoe nocodue / O. A. Mumrypuna, 3. P. Mynnuna, JI. I'. Konsina u np. ; MI'TY. -
Maruurtoropck : MI'TVY, 2016. - 1 snektpon. ont. guck (CD-ROM). - 3ari. ¢ TuTyI1. 9KpaHa. -
URL.: https://host.megaprolib.net/MP0109/Download/MObject/20596  (mara oOpareHus:
30.01.2026). - MakpooOBeKT. - TekcT : AIeKTpOHHBIN. - CBEeACHHS JOCTYIIHBI TAKXKE Ha
CD-ROM.

r) [IporpammHuoe odecnneuenne u MHTEpHET-pecypceh:

IIporpammHoe obecnieueHue

HaumeHnoBanue N
o Ne noroBopa Cpox neicTBUS TUTIEH3UN
MS Office 2007 |\ |35 o1 17.09.2007 GeccpouHo
Professional
7Zip cB0OOAHO pacnpocTpansemoe [10 OeccpouHo
FAR Manager cB00OOHO pacnpocTpansemoe [10 OeccpouHo



https://host.megaprolib.net/MP0109/Download/ToView/20684?idb=db0109
https://host.megaprolib.net/MP0109/Download/MObject/214
https://host.megaprolib.net/MP0109/Download/MObject/3876
https://host.megaprolib.net/MP0109/Download/MObject/3376
https://host.megaprolib.net/MP0109/Download/MObject/20697
https://host.megaprolib.net/MP0109/Download/MObject/153
https://host.megaprolib.net/MP0109/Download/MObject/20596

|Bpay3ep Yandex | cB00OIHO pacnpoctpansemoe [10 | 6ecCpovHO

IIpodeccnonasbabie 6a3bl JAHHBIX U HHGOPMAIMOHHBbIE CTIPABOYHbIE CHCTEMbI

Hassanue kypca CchlIKa
denepaibHOE TOCYAAPCTBEHHOE 010 KETHOE
yapexaenue «DenepanbHblii HHCTUTYT URL: http://www1.fips.ru/
MPOMBIIIJICHHON COOCTBEHHOCTH)
HanmonansHas nHpopMannoHHO-aHATUTHYECKAS URL:
cucrema — Poccuiickuii nHaeke HaydHoro nutupoBanus | https://elibrary.ru/project_risc.
(PUHIY) asp
DitekTpoHHas 0a3a nepuoguyeckux uinanuii East View - .
Inform%tion Services,r())OO «BUC» https://dlib.eastview.com/

9 MarepuajibHO-TeXHHYECKOE o0ecneueHne IUCIMIIMHbI (MOIYJIs1)

MatepuanbHO-TEXHUYECKOE 00ecTiedeHHe TUCIIUILINHBI BKITIOYAET:

Y4eOHbIe ayIUTOPUH I TPOBEICHUS 3aHATUH JIEKIIMOHHOTO TuTa. OCHAIIICHHE:
MynbTUMEIUITHBIE CPEICTBA XPAHCHHUS, TIEPEIavuH U IPEICTaBICHUS UH()OPMALIUH.

[TomemeHus A MPAKTUYECKHUX 3aHSATUH, TPYIIIIOBBIX M MHIUBUIYATbHBIX
KOHCYJIbTAIMi, TEKYIIETO KOHTPOJIS ¥ IPOMEKYTOYHON aTTECTAIlUU M CAMOCTOSTEIILHOM
pabotel oOyuaromuxcs. OcHamenue: [lepconanbabie KoMIbIoTepsI ¢ makerom MS Office,
BBIX0/IOM B IHTEpHET ¥ ¢ JJOCTYIIOM B JICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIIbHYIO
Cpely YHUBEPCUTETA.

[Tomernenust yist XxpaHeHUs: U TPOPHITAKTUIECKOTO 00CTYKMBAaHUSL YIEOHOTO
obopynoBanus. OcHamenue: Cremiaxu, ceddbl I XpaHSHHs YIeO0HOTO 000Dy I0BAHHSI.



IMPUJIO’)KEHHE 1
6. YueOHO-MeTOAUYECKOE 0O0ecTieYeHHe CAMOCTOSATEIbHOI padoThl 00y4aroUIuXCst

CamocrositenbHas paboTa 00ydaromuxcs MoApasiessieTcs Ha ay JUTOPHYI0, KOTOpas POUCXOANT Kak

BO BPEMA IIPAKTHYCCKUX 3aHﬂTPII>i, TaK 1 Ha INIAHOBLIX KOHCYJIbTAIUAX, U HA BHCAY TUTOPHYIO, IIPOUCXOJALTY IO
BO BpCMs IOATOTOBKU OGy‘-IElIOH.II/IMI/ICSI K OIPAKTUYCCKHUM 3aHATUAM.
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BAPAUAHTBI TEMATUYECKHX BOITPOCOB JIJISI IPAKTUYECKHNX 3AHATHAM

Tema «Benenue. [IpyHIMIIBI «3€JIEHOI XUMHID
PazButue 3enenoit xumuu B CIIA.
Pazutue 3enenoit xumuu B EBpore.
PazButue 3enenoit xumuu B Poccun.
Hcnonb30BaHre EOTUTOB B KAUECTBE KAaTAIU3aTOPOB.
CuHre3 6uopasnaraeMblx IOJIUMEPOB.
CuHTE3 YKCYCHOM KUCJIOTHI M3 METAHOJIA U YTapHOTO Ta3a Ha POJMEBOM KaTalln3aTope.
TexHonorus ucnonb30Banus GOTOXUMUHM JIJIsI AKTUBAIIMHM MOJIEKYJT B TIPOIECCaxX CUHTE3A.
TexHonmOTHA MCIMONB30BAHUS MHUKPOBOJIHOBOTO HW3JIYYCHHS NJisi aKTUBAIlMM MOJIEKYJ B IpoIleccax
CHUHTE3a.
TexHOIOTHs UCTIONB30BAHMS CBEPXKPUTHUYECKOTO YTIIEKHUCIIOTO Ta3a.
TexHoorHs UCIOJIb30BAHUS CBEPXKPUTUYECKON BOIBI.
TexHOI0THs UCTIOIB30BAHMS CBEPXKPUTUUECKOTO0 aMMHAaKa.
TexHoorus NCMONb30BaHUS CBEPXKPUTUUYECKOTO ITaHA.
TexHOI0THs UCTIONB30BAHMS CBEPXKPUTHUECKOTO MPOIIaHa.
TexHoIOTHS UCTIONIb30BAHUS HOHHBIX KUAKOCTEH B KaYECTBE PACTBOPUTEIIS.
TexHONOTUs ¢ UCTIOIB30BAHUEM OMOKATAIN3aTOPOB.
TexHonorus Npou3BoOICTBA MOJIOYHON KHCIOTHI U3 TIIOKO3bI MENIACCHl M OTXOJIOB IIEJUTFOIO3bI.
TexHomorus Npon3BOCTBA THOPUTHBIX TOJTHUMEPOB.
TexHoorHs MPOU3BOJICTBA CIOKHBIX 3()UPOB HA OCHOBE PACTUTEIBHOTO CHIPHSI.
TexHomOTHs MPON3BOJICTBA JIEKAPCTBEHHBIX MPENapaTOB HA OCHOBE PACTUTEIHHOTO CHIPHSI.
TexHon0rrs NPoN3BOACTBa KOHCTPYKIIMOHHBIX MaT€pUaIOB HA OCHOBE PACTUTENIBHOTO ChIPbSI.

Tema «Buabl BO300HOB/IEMOI0 OPraHUYECKOI0 CHIPhSD
[Tpuponnsie pecypcesl 3emnu. buomacca. @uromacca. 3oomacca.
bronponyKTHBHOCTD.
®duromacca
3amackl putomaccsl Ha 3emiie: puTOMacca Jieca, CelbCKOX03IHCTBEHHBIX PACTEHHM, MUPOBOTO OKEaHa.
XVMHYECKUI COCTaB OCHOBHBIX MPEACTaBUTENECH (PUTOMACCHI.
3oomacca
3amackl 300Macchl Ha 3emiie: 300Macca Jieca, CeJIbCKOro X03sICTBa, MUPOBOTO OKEaHa.
XUMHUYECKUIN COCTaB OCHOBHBIX MTPEACTABUTENEH 300MaCCHI.
durtomacca jeca: XUMAYECKHUHN COCTaB, 3a1achl, JMHAMKHKa BO30OHOBJIEHUS.
duromacca sieca B Poccun.
HoBble BO3MOKHOCTH UCIIOJIb30BAaHUSI B XUMUYECKOW TEXHOJIOIMH OMOMACChl arpapHBIXPECYpCoB
Poccun.
duToMacca HEUCIIONIb3yEeMbIX arpapHbIX pecypcoB Poccuu: xumMuueckuit cocras, 3ana-cbl, JTAHAMHUKa
BO300HOBJICHHUSI, UCTOPHS UCIIOIH30BAHUS B XUMUIECKON TEXHOJIOTHH.
300Macca HEMCIOJIb3YEMBIX arpapHbIX pecypcoB Poccun: XuMudeckuii coctas, 3amachl, JMHAMHUKa
BO300HOBJICHHSI, ICTOPUS UCIIOTH30BAHHS B XUMUIECKON TEXHOJIOTUH.
HoBble BO3MOKHOCTH UCIIOJIb30BAHUS B XUMUYECKOM TEXHOJIOTMH OMOMAaCcChl PECYpCOBMHPOBOTO
OK€aHa.
duTomacca pecypcoB MUPOBOTO OK€aHa: XUMHUUYECKHI COCTaB, 3aMachl, JTHHAMHKa BO3-O0HOBIICHHUSI,
MCTOPHUSI UCTIOJIBb30BaHUS B XMMUYECKON TEXHOIOTUH.
3o0Macca HEMCIOIb3yEMBIX PECYPCOB MUPOBOI'O OK€aHa: XMMHUYECKHI COCTaB, 3arachl, JTMHAMUKa
BO300HOBJICHMSI, ICTOPUS UCIIOIH30BAHHS B XUMHUUECKON TEXHOJIOTHU.
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HoBble BO3MOKHOCTH HCIIONIB30BaHUS OMOMACChl PECYpCOB MUPOBOTO OKEaHa

Tema «Buabl BO300HOBJIsIEMbIX HCTOYHHKOB HEOPraHn4eCKoro CbIipbs»
buomMacca kak Bo300HOBJIIEMBIH HCTOYHUK HEOPTraHNYCCKUX BEIICCTB.
HpOI/I3BOl[CTBeHHbIe 1 OBITOBBIE OTXOJbI KaK BO300HOBJIsIEMbIE HCTOUHUKH HCOPTaHUYCCKUXBCIICCTB
Pecypcm MHUPOBOT'O OK€aHa KaK BO300HOBJISIEMbIH HCTOYHHK HEOPIraHN4YCCKUX BECIICCTB

Tema «Mcnosib30BaHue 0MOMACCHI KAK pecypca B NIPUHTMEIHA TEXHOJIOT N
TexHOoJ0TrHsI MPOU3BOICTBA OMOTOITMBA HA OCHOBE PACTUTEIHHOTO CHIPbSL.
TexHoIOrUsI MPOM3BOCTBA TOIIMBA M3 PACTUTEIBHBIX MAcedl.
TexHoJ0THSsI MPON3BOACTBA OMOMETAHOIA.

TexHosOrus MPOM3BOCTBA OMOATAHOIA.
TexHonorust Mpou3BoACcTBa OMOOYTaHOTA.
TexHomorHst MPOU3BOACTBA OMOAN3EIIS.
TexHomorust mpon3BoAcTBa Onorasa.
TexHomorust mpou3BoACTBa OMOBOJOPO/IA.
TexXHOJOTHsI MPSIMOTO CKUTAaHUSI OMOMACCHI.
[Tuponu3 6Grmomacchl.

I"aszudukarys 6Gnomaccsl.

AmnaspoOHast pepMeHTaIHs HaBo3a.
AmnaspoOHas pepMeHTaIys BOIOPOCIIEH.
PasBurtne 6uosnepreruku B Poccun.
Pa3Butne 6mosnepretuku B EBpone.
PasBurtne Ouosnepreruxu B CLIA.
Pa3BuTne OnosHepreTuku B A3uu.

Tema «Pecypcsl MupoBOro okeana»
TexHOI0rnu NCIoNIb30BaHUs PACTUTEIBHBIX PECYPCOB MUPOBOIro OKeaHa.
TexHosiorus nosy4eHus NOBapeHHOM COIM U3 MOPCKON BOJBI.
TexHosorus noytyueHus 6poma U3 MOPCKOM BOJIBI.
TexHoiorHs MoJIy4eHNss Mariusi U3 MOPCKOU BOJBI.
TexHonorNs Noxy4YeHns ypaHa u3 MOpPCKOM BOJIBI.
TexHonorus 1noay4deHus 30J10Ta U3 MOPCKOU BOJIBI.
TexHonorus nosnydeHus cepedpa U3 MOPCKOU BOJBI.
bruoxumuueckue TEXHOJIOTUU TOJIyUYEHUS XUMHUYECKHX SJIEMEHTOB W3 OMOJIOTMYECKHX PECypcoB
MupoBoro okeasa.
TexXHOI0rnu Moy4YeHus: MUKPOIJIEMEHTOB U3 TOPSYUX PACCOJIOB.
TexHonornuu onpecHeHus: MOPCKOM BOJBI.
Texnonoruu 1066191 HePTH U3 Help MuUpPOBOro oKeaHa.
Texnonoruu 1o0bIYM raza u3 HeAp MUPOBOTO OKeaHa.
TexHonoruu 06BIYM POCCHIMHBIX METAUIOHOCHBIX MUHEPAJIOB.
TexHonoruu pazpabOTKH THTAHO-MAarHETUTOBBIX U MarHETUTOBBIX MECTOPOKICHUH.
TexHonoruu nepepadoTKH alIMa30HOCHBIX MECKOB.
TexHonoruu nepepadboTKH 30J0TOHOCHBIX TIECKOB.
TexHonoruu nepepaboTKU MIATHHOBBIX ITECKOB.
TexHonoruu 7OOBIYU CTPOUTETBHBIX MaTepUANIOB (TpaBHsl, IECKA, TJIMHBI, PAKYIICYHHUKA).
TexHonoruu 0OBIYM YTIIA.
TexHonoruu 7O0OBIYY JKETE3HOMU PY/IBI.
TexHonoruu 1066191 OJIOBA.
Texnonoruu O0OBIYU PTYTH.
TexHonoruu 7106b1YU CEPHI.
Texnonoruu 700BIYU pa3IUYHBIX KOHKpELUH (3keJae30MapraHieBbiX, HochopruTOBBIX, 0APUTOBBIX).
TexHonoruu Mpou3BOACTBA BOAOPOIA U3 MOPCKON BOJBI.
TexHOI0rns NPUINBHBIX 3JIEKTPOCTAHIIUM.
TexHOI0rus OKEaHMYECKUX TEIUIOBBIX 2JIEKTPOCTAHLIUM.
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Tema «COBpeMeHHOQ COCTOSAHME U NEPCHEKTUBBI HCNOJb30BAaHUA BO300HOBJISIEMOI0 CbIPbA B

XHMHUYECKOH TEXHOJIOTHHN»
CymecTByromye u pa3padaTbiBaeéMbIe TEXHOJIOTHH MPUMEHEHHS B XUMHUYECKON TEXHOJIOTUN
OpPraHMYECKUX BEIIECTB HETPAIUIIMOHHBIX BUJIOB OOMACCHI.
Cy1ecTBytoiue 1 pa3padaTbiBa€MbIe TEXHOJIOTHU IPUMEHEHUS! B XUMUYECKON TEXHOJIOTUU
HEOPraHMYECKUX BEIIECTB BO30OHOBISIEMBIX HCTOYHUKOB ChIPbSI.
HoBbie BO3MOXHOCTH HCHOJIB30BAHUS B XUMUUECKON TEXHOJIOTUHU CHIPBEBBIX PECYPCOB Jieca
HoBble BO3MOXKHOCTH UCIIOJIB30BAHUS B XMMUYECKON TEXHOJIOTUU arpapHbIX peCypcoB
HoBble BO3MOKHOCTH HMCIIOJIB30BaHUS B XMMHUYECKON TEXHOJOTHMH CBIPHEBBIX PECYPCOB MHUPOBOIO
OKeaHa.

Tema «IIpoMbllJIEHHBIE OTX0AbI H OCHOBHbIE TEXHOJIOTMH UX NepepadoTKm
IIpuMeHeHne 0TX0I0B B IPOMBIIIICHHOCTH CTPOUTEIbHBIX MaTEPHAJIOB.
Hcnonp30BaHne OTXO0B JUIS PEKYIbTHBALIMY JIAHAIIA(PTOB.
IlepepaboTka 30J0ILIAKOBBIX OTBAJIOB.
[TepepaboTka oTBasioB docdorurca.
[TepepaboTka rajaMTOBBIX OTXOJOB.
IlepepaboTka KpacHBIX IIJIAMOB.
[TepepaboTka COJIEBBIX MUIAKOB.
IIpepaGoTka XpOMaTHBIX 1IUIAMOB.
[epepaboTka OTX0/I0B 30JI0TOOOBIYH.
IlepepaboTka HUHKOBBIX MbLICH YePHOU METATypIUH.
be30oTxomHbIE TEXHOJIOTMM TIEpepabOTKH TMPOMBIIUIEHHBIX OTXOJOB B  TOPHOAOOBIBArOIIEi
IPOMBIIIJICHHOCTH.
be30TxoHbIe TEXHOIOTHH TEPepabOTKUITPOMBIIIIIECHHBIX OTX0/I0B B METAJUTyPIHH.
be30TxoaHbIe TEXHOIOTUH TEpepabOTKUITPOMBILIIIEHHBIX OTXO0JIOB B SHEPIeTHKE.
Bbe3oTxoaHbIe TEXHOIOTHH TEPepabOTKUITPOMBIIICHHBIX OTXOJ0B B MAIIMHOCTPOCHHH.
be30Tx0HbIE TEXHOIOTUH TepepaOOTKUITPOMBILIIEHHBIX OTXO0B B XMMUYECKOH MPOMBIIUIEHHOCTH.
be30oTxomHBIE  TEXHOJOTHMHM MEpepadOTKM MPOMBIIUICHHBIX OTXOJOB B  HE(PTEXMMHUYECKOMH
IPOMBIIIJICHHOCTH.
be30Tx01HbIE TEXHOIOTHH MEPEePadOTKUTIPOMBIIIIICHHBIX OTXO0/I0B B TPOMBIIIEHHOCTH CTPOUTEIBHBIX
MaTepHaIoB.
be3oTxo/HbBIE TEXHOJOTMM NEepepadOTKHU MPOMBIIIEHHBIX OTXOJOB B JepeBooOpalaThiBaroIleld U
LEJITI0JI03HO-0YMa)KHOM MTPOMBILIIIEHHOCTH.
be30Tx01HbBIe TEXHOIOTHH TEPepabOTKUITPOMBIIITIEHHBIX OTXO0B B arpOMPOMBIIUIEHHOM KOMILIEKCE.
CtpykTypa 1 cocTaB IPOMBIIUIEHHBIX 0TX0/10B B Poccun.

Tema «TBepable KOMMyHaJIbHbIE OTX0Abl H OCHOBHbIE TEXHOJIOTHH HX NEePepPadoTKN»
CtpyKTypa 1 cOCTaB TBEpPAbIX KOMMYHAJIbHBIX 0TX0/10B B Poccuu.
Cy1ecTBylolIe TEXHOJIOTHH Ha MycoporiepepadaTsiBatoux 3aBojgax (MII3) u ux npoaykuus.
[TepepaboTka TBEpAbIX KOMMYHAJIBHBIX OTXOJIOB C LIE€JbIO MOTYyUEHUsS y100pEHHIA.
[TepepaboTka TBepAbIX KOMMYHAJIBHBIX OTXO/0B C LENbIO MOTy4YeHHs] OMOTOIUIMBA.
[TepepaboTka TBEpAbIX KOMMYHAJIbHBIX OTXOJIOB C LIE€JIBIO MTOJIy4YeHHUs Ororasa.
OO6nacTu NpUMEHEHHUs! MaKyJIaTypbl, TOJIyY€HHON U3 TBEPAbIX KOMMYHAJIBHBIX OTXOJIOB.
O6uacTi IpUMEHEeHUs CTeKJIa, MOJyYeHHOTO U3 TBEPJIbIX KOMMYHAIbHBIX OTXO/IOB.
Ob6nacTu NpUMEHEHUS [UIACTMACChI, TOJTYYEHHOM U3  TBEPJBIX KOMMYHAJIBHBIX OTXO/IOB.
O6nacTi MpuMeHEeHHsI TETTOU30JIILIMOHHOT0 MaTepHaia, MOJIy4YeHHOTO U3  TBEPbIX KOMMYHaJIbHBIX
OTXOJIOB.
O6acTi NpUMEeHEeHHsI METaJIJIOB, MTOJIYY€HHBIX U3 TBEPAbIX KOMMYHAJIbHBIX OTXO/I0B.



IlepeyeHb TeopeTHYECKUX BONPOCOB, BHIHOCUMBbIX HA 3a4€T:
1. Kak HaszpiBaeTcs Hayka 0 Hanbosee SKOHOMUYHBIX M 9KOJOTHYECKH LieJecoo0pa3HbIX METOaxX U
CpeICTBaX XMMHYECKOH MepepadOTKU MPUPOTHBIX MATEPHATIOB B MMPOIYKTHI TOTPEOJICHHUS U IIPOMEKYTOUHBIC
MPOIAYKTHI?

2. Kak Ha3piBaeTcs COBOKYNHOCTb IPOMBIIIEHHBIX METO0B, UCIIOJIb3YIOLIUX KUBbIE OPraHU3MBbI U
OMO0JIOrNYECKHE IPOLIECCHI AJIs IPOU3BOJCTBA PA3IUYHBIX IPOTYKTOB?

3. VKakuTe HO0CIIEA0BATEIBHOCTD OJIOKOB IIPOLECCOB B XUMHUECKOIN TEXHOJIOTHU.

4. Kak Ha3pIBaroTCs TEXHOJIOIMH, Oa3UpYIOLIMECs Ha UCII0JIb30BaHUU KaTAIMTUYECKOr0 NOTEHIMAa

Pa3IUYHBIX OMOJIOTUYECKUX areHTOB M CUCTEM - MUKPOOPTaHU3MOB, BUPYCOB, PACTUTEIBHBIX M dKUBOTHBIX

KJIETOK U TKaHEH, a TaK)Ke BHEKJIETOUHBIX BEIIECTB U KOMIIOHEHTOB KJIETOK?

) VYkaxure Ha BO300OHOBIISIEMBIE HCTOYHUKH CHIPhS JJIS1 XUMUUECKOH TEXHOJIIOTUN U OMOTEXHOJIOTHH.

6 VYkaxuTe Ha HEBO30OHOBJISIEMbIE BUbI CHIPBSI.

7. VYkaxure Ha BO300OHOBIISIEMbBIE BHJIBI CHIPBSI.

8 VYkaxxuTe nepuo]i BpeMeHH, Ha KOTOPbIN 4eJI0OBEUECTBY XBATUT MUPOBBIX 3aI1acOB HEe(TH.

9 VYKakuTe nepuoi BpEMEHH, Ha KOTOPbIM YEJI0BEUECTBY XBATUT MUPOBBIX 3al1aCOB IPUPOIHOIO rasa.

10.  VYkaxuTe nepuoj] BpeMEHHU, Ha KOTOPBIH YeIOBEUECTBY XBATUT MUPOBBIX 3a11aCOB HCKOMAEMBIX YIJIEH.
11. Vkaxurte Ha onpeaenenue tepmuHa «buopecypcesl 3emitm.

12. VYKaxuTe Ha COCTaBISAIONINE OMOPECYPCOB 3eMITH.

13. VYkaxute 00bEM pecypcoB (puTomMacchl CyIIn 3eMIIH.

14. Ykaxute 00pEM pecypcoB (huToMacchl Jieca 3eMIu.

15. Ykaxute 00bEM pecypcoB OMOMAacChl MUPOBOTO OKeaHa 3EeMITH.

16. YKaKUTE COCTABIISIONINE (PUTOMACCHI 3EMITH.

17.  VYkaxuTe Ha rOJOBOU MPUPOCT (PUTOMACCHI Jieca 3eMIIH.

18. VYkaxure Ha TOAOBOH MPUPOCT PUTOMACCHI MUPOBOTO OKEaHa 3eMIIH.

19.  VkaxuTe Ha rOJOBOU MPUPOCT (PUTOMACCHI CENbCKOXO03SIICTBEHHBIX PACTEHUI 3eMIIH.

20. CKOJIBKO IPUMEPHO MUJITHAP/IOB TOHH (PUTOMACCHI IepeBa CHHTE3UPYETCs B roJl Ha 3emiie?

21.  VYkaxuTe Ha JOJII0 MUPOBBIX 3aMacoB JApeBecuHbl Poccun.

22. KaxkoBo coneprkanue 1eoo3sl B uromacce aepena?

23. KaxkoBo conmeprkanue TurauHa B puromacce aepena’?

24. KakoBo coneprxanue reMHIIesuioIio3 B puromacce aepena’?

25.  Baeaure Ha3BaHME JAHHOTO MIPUPOJIHOTO MOJIUMEPA, KOTOPBIH SIBISIETCS OCHOBHBIM KOMIIOHEHTOM
¢duTOoMacchl iepeBna.

26.  Beaurte Ha3BaHME MPUPOJIHOTO MOIUMEPA, BXOISIIETO B COCTaB (PUTOMACCHI IEpEBA U COACPIKAILIETO
TaKHe TPYIITUPOBKH.

27.  Kak Ha3bpIBaroTCs MHOTOKOMITOHEHTHBIE MaTepPHAaIIbl, COCTOSIIINE U3 IBYX WU OoJiee B3aMMHO
HEPaCTBOPHMBIX KOMIIOHEHTOB, UMEIOIINX MEXITy cO00# rpaHUIly pa3/ierna U B3auMoeicTBIE?

28.  Urto MOTYT coliep>kaTh B CBOEM COCTABE MOJTMMEPHO-IPEBECHBIE KOMITO3UTHI?

29.  Kakue KpyITHOTOHHAXHBIE MATEPHAITBI SIBJISTFOTCSI IIOJTMMEPHO-IPEBECHBIMU KOMIIO3UTAMH?

30.  Baeaurte Ha3BaHME JHCTOBOTO MaTepHalia, H3rOTABIMBAEMOTO MMyTEM TOPSYETO MPECCOBAHUS HIIN
CYIIKH MacChl U3 IPEBECHOTO BOJIOKHA, C(HOPMUPOBAHHO B BHJIE KOBpa

31.  Bgeaurte Ha3BaHME JHCTOBOTO MaTepHalia, H3TOTOBICHHOTO U3 APEBECHBIX CTPYKEK CO CBSA3YIOIIHNM,
c(OPMHPOBAHHBIX B BHJIE KOBpA C TIOCIEIYIONIUM €T0 TOPSYUM ITPECCOBAHUEM.

32.  Baeaurte Ha3BaHUE MOJIMMEPHO-APEBECHOTO KOMIIO3UTA, MOIYYaeMOr0O C JaHHBIM

33.  IpeBECHBIM HAIOJHUTEIIEM.

34.  YkaxuTe MOCieI0BaTeIbHOCTh TEXHOJOTUYECKHUX CTaIUN TIPU MOYYEHUHU APEBECHOBOJIOKHHUCTHIX
TUTHT.

35.  VYkaxuTe MocieI0BaTeIbHOCTh TEXHOIOTUYECKUX CTaAUN TIPH MOTYISHUN APEBECHOCTPYKEUHBIX
TUTHT.

36.  Kakue cMHTeTHYECKHUE OJIUTOMEPHI U MOJIMMEPH IPUMEHSIOT B KQUeCTBE CBS3YIOIIUX MPH MOTYYCHUH
JIPEBECHOCTPYKEUHBIX TUIUT?

37. B cocTaBe KaKuX MOJIMMEPHO-IPEBECHBIX KOMIIO3UTOB MOXHO MCIOJIE30BATh APEBECHBIN OMHII?
38.  Ilpm momydeHUN KakuX MOJTHMMEPHO-IPEBECHBIX KOMITO3UTOB HCIIOJIB3YIOT B KAUECTBE CBS3YIOIIETO
LIEMEHT?

39.  Ilpu momydeHUn KaKuX MOJIUMEPHO-IPEBECHBIX KOMITO3UTOB B KAYECTBE CBS3YIOMIETO UCTIOIB3YIOT
LIEMEHT?

40.  YkaxwuTe Ha KPYIMTHOTOHHAKHBIC MMPOTYKTHI XUMHUECKON TEXHOJIOTHH I IPOU3BOJICTBA KOTOPHIX

MOTYT HUCIIOJIb30BATLCA PECYPChI (pI/ITOMaCCBI CEIBCKOIr0 X035iiCTBA.



4]. Kak Ha3piBaeTcs Hayka 0 HanboIee YKOHOMHYHBIX M 9KOJOTHYECKH 11eJ1eco00pa3HbIX METOaX U
CpelICTBaX XMMUYECKOHN MepepadOTKH MPUPOIHBIX MATEPHUATIOB B IPOIYKTHI TIOTPEOJICHHS M IPOMEKYTOUHBIC
MPOIYKTHI?

42. Kaxk Ha3pIBaeTCsl COBOKYIMHOCTD MPOMBIIIJICHHBIX METOJIOB, UCITOJIB3YIONINX KUBBIC OPTaHU3MbI U
OMOJIOTMYECKHE MPOIIECCHI IS TPOU3BOJICTBA PA3IUIHBIX IPOTYKTOB?

43. VYKaXuTe Mocae0BaTeIbHOCTh OJIOKOB MPOIECCOB B XMMUYECKON TEXHOJIOTHH.

44, Kak Ha3bpIBarOTCS TEXHOJIOTUH, 0a3UPYIOIIHUECs HA HCIIOIh30BAHUH KATATMTUIECKOTO MTOTEHIIAAIA
Pa3IMYHBIX OMOJIOTHYECKUX areHTOB U CUCTEM - MUKPOOPTaHU3MOB, BUPYCOB, PACTUTEIBHBIX U

’KMBOTHBIX KJIETOK M TKAHEH, a TAK)KE BHEKJIETOYHBIX BEIIECTB ¥ KOMIIOHEHTOB KJIETOK.



MNPUJIOKEHHUE 2
7. OneHo4HbIe CPeACTBA 1JIsl IPOBEACHUS POMEKYTOUYHOM aTTeCTAMHI

[IpomexxyTouHas arTecTalusi UMEET LENbI0 ONPEICIUTh CTENEHb JOCTUXKEHHU S 3aIUIAaHUPOBAHHBIX
PE3yJIbTaTOB O0YUYEHUS 110 IUCLUHUIUIMHE 32 OINpe/IeieHHbIN nepruo1 00ydeHusl.

a) Ilnanupyemble pe3yJibTaTbl 00y4eHHs] M OLIEHOYHbIE CpPeJACTBA /Jisl NPOBeIeHUs!
NMPOMEKYTOYHOM ATTeCTANNM:



Koa nnaukaropa

NHpukatop A0CTHXKEHUS
KOMIIETEHIIUH

OneHouHble cpeacTBa

[1K-5: Cnocoben OpraHU30BbIBATL U ITPOBOAUTH CJIOKHBIC XI/IMI/IKO'(bI/ISI/ILIeCKI/IC aHaJIM3bI, pa6OTBI I10 UCCIICJOBAaHHUIO CBOMCTB MaTCprajIoB

[1K-5.1

BrIOMpaeT u aJanTUPyET CIOKHBIC
XUMHUKO-(PU3NYECKIE aHATH3bI
MCCIIElyEMbBIX CBOMCTB MAaT€pHUAJIOB

Ilepeuenv npumepnvix 3a0anuii:
1. TexHo0TUS UCTIONB30BAHUS (POTOXUMHUU IJI AKTUBALIMK MOJIEKYJI B IPOLIECCaX CUHTE3A.
2. TexHOIIOTHS UCTIOJIb30BAHUS MUKPOBOJIHOBOTO U3ITyUEHUS JIJIsl aKTUBAILIMK MOJIEKYJI B TIpOIleccax

CHHTC3a.

3. TexHOJIOTHS UCTIONIB30BAHUS CBEPXKPUTHYCCKOTO YTIIEKHUCIIOTO ra3a.

4. TexHONOTrHs UCTIOIB30BaHUS CBEPXKPUTHUECKOW BOJIBI.

5. TexHo0rHsI NCIOIBL30BAHNSA CBCPXKPUTUUCCKOIO aMMHaAKa.

6. TexXHOJIOTHs UCTIONIb30BaHUS CBEPXKPUTHUYECKOTO ITAHA.

7. TexHo0rMs NCIOJIb30BaHUS CBEPXKPUTHUYECKOTO MTPOIIaHa.

8. TexHoMOTUs UCMOF30BAHUS MOHHBIX KUJAKOCTEH B KAUYECTBE PACTBOPUTEIS.
9. TexHOIIOTHS C UCTIOIB30BAaHUEM OMOKATAIN3ATOPOB.

10.
11.
12.
13.
14.

TexHOoI0rus Npou3BOACTBA MOJIOYHOM KUCIOTHI U3 INIFOKO3bI MEIACChl U OTXO0B LEJUIIOJIO3bI.
TexHosorust Mpou3BOICTBAa THOPUIHBIX TOJUMEPOB.

TexHOOorHsI MPOU3BOICTBA CIOXKHBIX 3(UPOB HA OCHOBE PACTUTEILHOTO CHIPbSL.

TexHOI0rHs MPON3BOJICTBA JIEKAPCTBEHHBIX IIPEMAPATOB HA OCHOBE PACTUTEIBLHOTO CBHIPbS.
TexHoIorus Nponu3BoACTBA KOHCTPYKIIMOHHBIX MaT€pUaIoB HA OCHOBE PACTUTENBHOTO ChIPBSI.




Kon unaukaropa

NHaukaTop 1OCTHIKEHUS
KOMIIETEHIIUHU

O1neHOYHBIE CpENICTBA

[1K-5.2

OpFaHI/ISOBHBaeT " OpoOBOAUT
CJIOKHBIC XI/IMI/IKO'(bI/IESI/ILICCKI/Ie
AHAJIN3bI, pa6OTbI 10 UCCIICAOBAHHUIO
CBOICTB MaTCcprajIoB

Ilpakmuueckue 3a0anusn
1. ConeprkaHye aHHOHOB IaJIOTEHOB B MOPCKO#i BOzie (MITH ) cOCTaBIsAeT
| c | Br | F [T |
| 20000 | 68 | 14 [ 006 |
Onpenenuth 3HaYCHUE XJIOPHOCTH B IPOMUILIE.
2. C KaKuMU aHOMaJIbHBIMU CBOMCTBAMHU BOJBI CBSI3aHO BIMSIHUE THApPOchepsl HA KIuMat?
3. Kakue ypaBHEHHS UCIIONIB3YIOTCS JUISI OITMCAHUS KapOOHATHOW CUCTEMBI ITPH PAaBHOBECHH BOJIBI C
KapOOHATOM KaJIbLIUsl U BO3AYXOM, COJEPIKAIIUM YTICKUCbIN Ta3?
4. KakuMu XUMHYECKUMU TIPOIECCAMH ONIPEIEISIFOTCS OKHCIUTEIIbHO-BOCCTAHOBUTEIILHBIC YCIIOBUS]
B BoJoeMax”?
5. PaBHOBecHe MEXIy KAKUMHU KOMITOHEHTAMH IIPUPOJIHBIX CUCTEM OIpeIeisieTcs 3aKkoHoM [ 'eHpu?
OT KakMX mapaMeTpoB 3aBUCHUT KOHCTaHTa ['enpu?
6. [IpeacrasepTe B BUze popmyiibl KypiioBa cpeiHuil COCTaB 10K ACBOM BOJIBI
CocTaB peuHoit Bojb! (MIH™?):
Na* Mg? Ca?* K* HCOgs S04* CI

+

| 58| 34| 20 | 21 | 35 | 12 [ 57 ]

[1K-5.3

[IpoBepsieT cobntoieHne TpeOoBaHMiA
HOPMATUBHOM JIOKyMEHTAIIUHU TIPU
[IPOBEICHUY aHATN30B U HCIIBITAHHUHA

Ilepeuens meopemuueckux 60npocos, 6bIHOCUMbBIX HA 3a4em:
1. Kak Ha3piBaeTcs Hayka 0 Hanbosiee SKOHOMUYHBIX U SKOJIOTHMUYECKHU 11e1eco00pa3HbIX METOAaxX U
CpeACTBaX XMMHUYECKOW NepepadOTKU MPUPOAHBIX MaTEPUAIOB B MPOIYKTHI MOTPEOICHUS U
[TPOMEKYTOUHBIE TPOTYKThI?

2. Kak Ha3bIBaeTCsl COBOKYITHOCTD IPOMBIIIIEHHBIX METOI0B, UCIIOIb3YIOIINX KUBBIE OPraHU3MBI 1
OMOIOrMYeCcKHEe MPOLECCHI I TPOU3BOJICTBA PA3IUYHBIX POTYKTOB?

3. VYKaxuTe mociIeJ0BaTeIbHOCTh OJIOKOB IPOIIECCOB B XMMUYECKON TEXHOJIOTHH.

4. Kak Ha3bIBaIoTCS TEXHOJIOTUH, Oa3UPYIOLIHeCs Ha HCIIOJIb30BaHNHU KaTaIMTHUYECKOr 0 MOTeHIINAa

[PA3JIMIHBIX OMOJIOTHYECKUX areHTOB U CUCTEM - MUKPOOPraHU3MOB, BUPYCOB, PACTUTCIIbHBIX U
PKIBOTHBIX KJICTOK U TKaHefI, a TaK)KC€ BHCKJICTOYHBIX BEUICCTB 1 KOMIIOHCHTOB KJIETOK?

5. YKakuTe Ha BO30OHOBIISIEMbIC HUCTOUYHUKH CHIPhS I XUMHUYECKON TEXHOJIOTUU U
OHMOTEXHOJIOTHH.

6. YKaxuTe Ha HEBO30OOHOBIISIEMBIC BUJIBI CHIPHSI.

7. VYkaxxute Ha BO30OHOBIISIEMBIE BUBI CHIPHSI.

3. YKakuTe nepruoi BpEMEHH, Ha KOTOPBIN YeTIOBEUECTBY XBATUT MUPOBBIX 3aM1acOB HE(PTH.

0. YKaXuTe Mepro]i BpeMEHH, Ha KOTOPHIH YeJI0BEUSCTBY XBAaTHT MUPOBBIX 3aacOB MIPHPOTHOTO

rasa.




10. Vxaxure nepuoa BpEMCHH, Ha KOTOpBIﬁ YCJIOBECYCCTBY XBATUT MHUPOBBIX 3aI1aCOB MCKOIIAEMBIX

YTIICH.

11.  VYkaxwure Ha onpezaencHue TepMuHa «bropecypcsl 3eMimy.

12. YKakuTe Ha COCTABIISIONINE OHOPECYPCOB 3eMITH.

13. Ykaxure 00bEM pecypcoB GUTOMACCHI CYIITH 3EMITH.

14. VYxkaxure 00bEM pecypcoB (pUTOMACCHI Jieca 3eMITH.

15. Ykaxure 00bEM pecypcoB OMOMAacChl MUPOBOT'O OKEaHa 3eMIIH.

16. YkaxkuTe cocTaBistonye puromaccs 3eMiu.

17.  VYkaxuTe Ha TOJOBOH MpUPOCT (PUTOMACCHI Jieca 3eMITH.

18.  Ykaxwurte Ha roJoBOI MPUPOCT GPUTOMACCHI MUPOBOTO OKEaHa 3eMJIH.

19.  VYkaxuTe Ha rOJ0BOH MPUPOCT (PUTOMACCHI CETLCKOXO3SIICTBEHHBIX PACTeHUN 3eMITH.

20. CKOJIbKO IPUMEPHO MUJIIMAPIOB TOHH (PUTOMACCHI IEpEBa CUHTE3UPYETCS B Tof Ha 3emiie?
21.  YkaxuTe Ha JOJIO0 MUPOBBIX 3aMacoB ApeBecuHbl Poccuu.

22. KakoBo cojieprkanue mesnuIroio3sl B puToMacce jaepena’?

23. KakoBo coneprkanue nurauHa B puromacce aepena’?

24. KakoBo cojieprkanue reMuIesuioio3 B purtomacce aepena’?

25.  BBeauTe Ha3BaHME JAHHOT'O NPUPOIHOTO MOJIUMEPA, KOTOPBIN SBJISIETCS OCHOBHBIM
KOMITIOHEHTOM (PUTOMAcCChI JIepeBa.

26.  BBeauTe Ha3BaHME MPUPOIHOTO MOJIUMEPA, BXOAIIETO B COCTaB (PUTOMACCHI iepeBa U
COJIEpIKAIIETO TaKue TPYIITUPOBKH.

27.  Kax Ha3bIBalOTCSI MHOTOKOMITOHEHTHBIE MAaTEPUAIIbI, COCTOSIIIIUE U3 IBYX MM 0oJiee B3aMMHO
HEPACTBOPUMBIX KOMIIOHEHTOB, UMEIOIINX MEXTy COOOH IpaHUIly pas/iesia i B3auMoieiCcTBIE?

28.  Urto MOryT cozepkaTh B CBOEM COCTaBE MOJIMMEPHO-IPEBECHBIE KOMITO3UTHI?

29.  Kaxue KpyImHOTOHHa)KHBIE MaTE€PUAITBI SIBIISTFOTCS TIOJTMMEPHO-IPEBECHBIMUA KOMITO3UTaMH?
30.  BBeaure Ha3BaHME JTUCTOBOTO MaTepHasa, U3rOTaBINBAEMOrO IyTEM TOpAYEro MPECCOBAHUS HITH
CYIIKH MacChl U3 IPEBECHOTO BOJIOKHA, C(POPMHUPOBAHHOH B BHJIE KOBpa

31.  BBeaure Ha3BaHME JHUCTOBOTO MaTepUaa, U3TOTOBICHHOTO U3 APEBECHBIX CTPYKEK CO
CBSI3YIOIINM, C(DOPMHUPOBAHHBIX B BUE KOBPA C IMOCIEAYIONIMM €r0 TOPSIUM IPECCOBAHUEM.

32.  BBeaure Ha3BaHHE NOJMMEPHO-IPEBECHOTO KOMIIO3MTA, TOJY4aeMOT0 C TAHHBIM

33.  IIpeBECHBIM HAITOJIHUTEIIEM.

34.  YKaxuTe M0CIe10BaTeIbHOCTh TEXHOJIOTHYECKUX CTaIui MPH MOTyYEeHUH
PEeBECHOBOJIOKHUCTHIX TUTHUT.

35.  YKaxuTe Mociue10BaTeIbHOCTh TEXHOJIOTHYECKUX CTaIui MPH MOTyYEHUH
PEeBECHOCTPYKEYHBIX TUTHT.

36.  Kakue cuHTeTHYECKHE OJTUTOMEPHI U TIOJTMMEPHI MPUMEHSIOT B KAUECTBE CBSI3YIOIIUX IPU
MOJTyYCHUN APEBECHOCTPYIKEUHBIX TUTUT?

37. B cocTaBe KakHMX IMOJIMMEPHO-IPEBECHBIX KOMIIO3UTOB MOXKHO MCIIOJIb30BaTh JPEBECHBIN OMuII?

38. [Tpu nmonydyeHnn Kakux MOJMMEPHO-APEBECHBIX KOMIO3UTOB HCIOJIB3YIOT B KAUECTBE




CBA3YIOLLErO UEMEHT?

39. [Tpu nony4yeHUN KakuX MOJUMEPHO-APEBECHBIX KOMIIO3UTOB B KaUECTBE CBA3YIOLIETO
MCIIOJIBb3YIOT LIEMEHT?

40. VYkaxxuTe Ha KpyIHOTOHHA)KHBIE TPOYKThl XMMUUYECKOM TEXHOJIOTUY JJIsl IPOU3BOJCTBA
KOTOPBIX MOTYT MCIIOJIb30BaThCs PECYpPChl (PUTOMACCHI CEIBCKOI0 X034HCTBA.

41. Kak Ha3piBaeTcst Hayka 0 HanOojee SKOHOMUYHBIX U HKOJIOTHUECKH IIeTIECO00Pa3HBIX METOIaX U
CpeACTBaX XMMHUYECKON NepepadOTKU IPUPOAHBIX MATEPUAIOB B IPOILYKTHI OTPEOIECHUS U
[TPOMEKYTOUHBIE TPOTYKThI?

42.  Kak Ha3bIBaeTCs COBOKYIHOCTb IPOMBIIIIEHHBIX METO0B, UCIIOJIB3YIOIINX KUBbIE OPIaHU3MBbI U
OMOJIOrMYECKHE MTPOLECCHI I TPOU3BOJICTBA PA3INYHBIX IPOYKTOB?

43.  YKaxuTe 10cie10BaTeIbHOCTh OJI0KOB NPOLIECCOB B XUMUYECKOM TEXHOJIOTUH.

44. Kak Ha3bIBalOTCS TEXHOJIOTUH, Oa3UPYIOLIUECS HA UCII0JIb30BAHNN KATAIMTUYECKOIO MOTEHINAIIa

[PA3JINYHBIX OMOJOrMYECKUX areHTOB U CHCTEM - MHKPOOPTaHHU3MOB, BUPYCOB, PACTUTCIIbHBIX U
PKMBOTHBIX KJICTOK M TKaHeﬁ, a TAK)KC BHCKJICTOYHBIX BECUICCTB 1 KOMIIOHCHTOB KJICTOK.




0) Ilopsiiok nmpoBeaeHUS IPOMEKYTOYHOM aTTECTAIUMU, IOKA3ATE/IM U KPUTEPUH
OLlCHUBAHMUSL:

[TpomMexxyTodHas arTecTanus Mo AUCHHUILINHE «B0300HOBIsIEMOE ChIpbe B MPUHTMEIUA
TEXHOJOTHM» BKJIIOYAET TEOPETHUECKHUE BOIMPOCHI, MMO3BOJISIONINE OIEHUTh YPOBEHb YCBOCHUS
00y4JarIUMUCS 3HAHUH, U TIPAKTHYECKUEC 3aaHMsI, BBISBISIIOIINE CTENICHh CPOPMUPOBAHHOCTH
YMEHHH U BIaJIeHU, MPOBOIUTCS B opMe 3aueTa.

IToxa3aTenn 1 KpUTEPHHU OLICHUBAHHS 3a4eTa:

«3aumenoy — OOydaIOMIMNCS JIEMOHCTPHPYET MOPOTOBBI YpPOBEHb C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUH: B XOJl€¢ KOHTPOJBHBIX MEPONPUATHH OMYyCKAIOTCS OMIMOKU, MPOSIBIAETCS
OTCYTCTBHUE OT/EIbHBIX 3HAHUW, YMEHHI, HABBIKOB, O0YYAIOIINUNACS HCIIBITHIBACT 3HAUNTEIILHBIC
3aTpyJHEHUS [IPU ONIEPUPOBAHUY 3HAHUSIMH U YMEHUSMH IIPYU UX NIEPEHOCE Ha HOBBIE CUTYaLUH.

«He 3aumeno» — 00yJaroInics HE MOKET I10Ka3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEIECHUS U
00BbsiICHEHUS! MH(OPMAIMK, HE MOXKET II0Ka3aTh MHTEUIEKTYa bHbIC HABBIKM DPELICHUs MPOCTHIX
3aj1a4



