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Pabouas nmporpamma coctasiena Ha ocHoe @PI'OC BO - GakanaBpuat 1o HanpapJIeHHIO
noarorosku 29.03.03 TexHonorus noymrpaduyeckoro 1 yIakoBOYHOTO IIPOU3BOJICTBA (IIpUKa3
Muno6puayku Pocenn ot 22.09.2017 r. Ne 960)

PaGouas mporpamMma paccMoTpeHa M onoOpeHa Ha 3acefaHuy Kadeapsl  Xumuu
16.09.2025, nporokosn Ne 2 %

W.o. 3aB. kadeapoit E.A. BonkoBa

(S
PaGouass mporpamma opoOpeHa METOAMYECKOH KOM 1  HEuC 29.09.2025 r.
nporokoi Ne 1 .
(e

[Tpencenarens % 10.B. ComoBa

Paboyas nmporpamma cocrapieHa: / /
JIoLeHT Kadenpsl XUMHH, KaHJI. TEXH. HAyK ,2 /
7/
/7

Penensent: % V/ _
nouent kadeaper MuXT, kaHJ1. XUM. HayK C.A. Kpbuiosa

/

D.P. Mynna




JIMcT akTyajam3anuu padoyeil mporpamMmbl

Pabouast mporpamMma rnepecMoTpeHa, 00Cy>keHa 1 o00peHa s peanusaruu B 2026 - 2027
y4eOHOM TroJly Ha 3aceaHuu Kadeapsl XuUMHU

[Iporokonm ot 20 . Ne
3aB. kadeapoii E.A. Bonkosa

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa 1 o00peHa s peansaruu B 2027 - 2028
y4eOHOM TroJly Ha 3aceaHuu Kadeapsl XuUMHA

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

Pabouas nmporpaMma repecMoTpeHa, 00CyKeHa 1 0J00peHa s peam3aiuu B 2028 - 2029
yueOHOM rojly Ha 3acefanuu Kadeapsl XuMHU

[Iporokom ot 20 1. Ne

3aB. xadenpoit E.A. Bonkosa

Pabouas nporpamMma rnepecMoTpeHa, 00CykaeHa u ojgo0peHa s peanusaruu B 2029 - 2030
y4eOHOM TroJly Ha 3acelaHuu Kadeapsl XuUMHU

[Iporokom ot 20 1. Ne

3aB. xadenpoit E.A. Bonkosa




1 lesin ocBOCHUSA TUCHUTIIMHBI (MOYJIA)

[ensiMu OCBOCHHSI TUCITUTUTMHEI « BO30OHOBIISIEMOI ChIpbe B TPUHTMEIUA
TEXHOJIOTHI» COCTOUT B YIITyOJICHHOM M3YYCHUH XUMHH, OPTaHHYECKON XUMUH,
(bu3HUECKO XUMUU, TEXHOJIOTUH TPOIIECCOB XMMHUECKON MOUPUKALINN U TIEpEepadOTKU
L[EJUTIOJNI03bI;, (POPMHUPOBAHUE Y CTYJACHTOB 3HAHUN CTPYKTYPhI U CBOHCTB
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH, BXOSIINUX B COCTAB IPEBECUHBL; (DOPMHUPOBAHHH
podheccCHOHATLHOTO MOAX0/1a B PEIICHUH MPOU3BOJACTBEHHBIX 33144, YUUTHIBAIOIIECTO
TEOPETUUECKHE, TEXHUUECKUE, IKOHOMUUECKHE, IKOJIOTUUECKUE aCIIEKThI TPOOIIEM,
CBSI3aHHBIX C XUMUYECKOM Moau(pUKauei u nepepaboTKON HEITI0NIO3BI.

2 MecTo JTUCUMILIMHBI (MOIYJIsl) B CTPYKTYpe 00pa30oBaTeibHOI MPOrpaMMbl

Juctummaa Bo3oOHOBIsIEMOE ChIPhE B MPUHTMEINA TEXHOIOTHH BXOIUT B 4aCTh
y4eOHOro I1aHa (OpMUPYEMYIO YIaCTHHKAMU 00pa30BaTe/IbHBIX OTHOIIICHUI
00pa3zoBaTeNbHON MPOTPAMMBI.

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

MarepuanoseneHue

Opranvyeckuii CUHTE3

Xumus

Opranuyeckasi XuMusi B IPUHTMEMA TEXHOJIOTUU

be3zonacHocTh nmonurpaguuecKkux U ynakoBOUHBIX MaTepUAIOB

3uanus (yMEHHUS, BIAJICHUS), IOTYICHHBIE TIPY U3yYCHUHU JAHHON JTUCITUTUTHHBI
OyIyT HEOOXOUMBI JUISI U3YUCHHSI TUCITUTUIAH/TIPAKTHK:

YnpasneHue Ka4eCTBOM

be3zonacHocTh nmonurpaguuecKux U ynakoBOUHBIX MaTepUAIOB

YTunuzanus v BTOpu4Has nepepadoTka MaTepranioB

TeXHOJIOTHS METAJUTHICCKUX MAaTEPHAJIOB

TexHOoIOTHs CUIIMKATHBIX MaTepPHAIOB

3 Komnerenuuu odyyaromerocsi, popmupyemblie B pe3yJjibTaTe 0CBOCHUS

AUCHUILIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaTbl 00yUeHHu sl

B pesynbrare ocBoeHus AUCHUILUINHBI (MOAysl) «Bo3oOHOBIsIEMOE ChIpbE B
IMIPUHTMEINA TEXHOIOTUNY 00yUarOMIMNCS JOJKEH 001a1aTh CIe Ly OIUMU
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 Br16upaeT u aganTupyeT CiI0kKHble 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 TOKYMEHTAIUU TIPU
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 paboTa — 52,8 akaj. 4acoB:
—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 aKaJ. 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 52 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 - MMOATOTOBKA K Koncnexr nexnuii. | ITK-5.1, TIK-




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
MPUHTMEHA TeXHOJIOTHH . 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 Ob6pa3oBaTe/ibHbIEe TEXHOJIOTUH

Jlist peanu3anuy KOMIETEHTHOCTHOTO MOIX0/1a B TIPOIECCE MPETOIaBaHuUs
JTUCIUIUTNHBI «B0300HOBIISIEMOE CHIPHE B MPUHTMEINA TEXHOJIOTHIY HCIIONB3YOTCS
pa3nuYHbIe 00pa30BaTEIbHBIC TEXHOJIOTUU: Ay TMTOPHBIC 3aHATUU TTPOBOISTCS BHJIE JICKITHHA
1 IMIPAKTUYECKHUX 3aHATHH, IICJIBI0 KOTOPBIX SBJISICTCS OBJIAJICHUE TPAKTUYCCKMMHU HaBBIKAMHM
MIPOBEJICHUS] XUMHUYECKUX MPOIIECCOB HA MIPUMEPE aHAIIM3a Pa3IMIHbBIX BUIOB
OPraHUYECKOTO M HEOPTraHUIECKOTO ChIphsi. Oco00e MECTO B IIPOIIECCE MPEIOIaBaAHUS
JTUCIUIUTAHBI «B0300HOBIISIEMOH CHIPhE B XUMUYECKOM TEXHOIOTHI 3aHUMAIOT JICKITHH C
WCIOJIb30BaHNEM JICMOHCTPAIIMOHHOTO SKCIIEPUMEHTA, KOTOPBIN MO3BOJISIET HAanOO0JIee MOTHO
peaan30BaTh METO/ MPOOJIEMHOI0 00YUYCHHUS Yepe3 IMOCTAaHOBKY IPOOJIEM C IIOMOIIBIO
JIEMOHCTPALIMH SIBJICHUH, peaKIuil MIIH IPOoIiecCoB. Bo3M0XXHO 00beIMHEHHE B JICKITAOHHOM
W3JI0’KEHUHU TIPUEMOB MBICTICHHOTO U PEaTbHOT0 AKCIIEPUMEHTA, YTO J1aeT BO3MOXKHOCTh
(dhopMUpOBaTh 3HAHUS 00JIEE BBICOKOW CTENEHU 00OOIICHHOCTH.

CamocrosiTenbHas paboTa 00yJaronuxcsi BKIFOYAeT B ce0s camble pa3HO0OpasHbIe
(hopmbl yueOHOH ACATEIHHOCTH: IMOJTOTOBKA K CEMHUHApaM, U3y4eHHUE OCHOBHOTO U
JOTIOJTHUTEILHOTO MaTepHalia 1o yueOHUKaM M IOCOOMSIM, YTEHHE U NMTPOPadOTKa HAyIHOU
JUTepaTyphl B OMOIMOTEKE, HamMcaHue pedeparoB, MOATOTOBKA K KOJUIOKBHYMaM M 3a4€TaM.

[Tpu poBeieHnK pyOEKHOTO U 3aKITFOYUTEIIBHOTO KOHTPOJISI OCHOBHBIMU 33J1a4aMH,
CTOSIIIIUMH TIEPE/]T TPETIoIaBaTelIeM, SBIISIOTCS: BBISIBJICHUE CTEIICHU MTPAaBUILHOCTH, 00bEMa,
IIyOWHBI 3HAHUH, YMEHHUH, HABBIKOB, TIOJYYCHHBIX P U3YUYEHUHN Kypca Hapsay C
BBISIBIICHUEM CTEIICHH CAMOCTOSITEILHOCTH B IPUMEHEHHUH TIOJyYCHHBIX 3HAaHUW, YMECHUHN U
HaBBIKOB.

6 YueOHO-MeTOAMUYECKOE 00ecTieyeHre CAaMOCTOATEeIbHOM PadoThl 00y4ar0IIMXCH

[IpencraBieHo B mpuIoKeHuu 1.

7 OueHo4YHbIe CpeAcTBA JISl IPOBeAeHHUS IPOMEKYTOYHOM aTTecTaluu
[TpencraBieHbl B IPUIOKEHUH 2.

8 YueOHO-MeTOAMYECKOe U MH(POPMAIIMOHHOE o0ecedyeHne JUCHUIIHMHBI
a) OcHoBHas JUTEpaTypa:

1. Mouanosa, E. H. MaTtepuanoBeieHue # OCHOBBI TOTUTPA(UIECKOTO U YTTAKOBOYHOTO
pou3BOJICTB : yueOHoe rmocodue / E. H. Mouanoga, JI. P. Mycuna. — Kazans : KHUTY, 2017.
— 148 c¢. — ISBN 978-5-7882-2227-1. — Tekcr: onektponnsiii/ Jlaub
aneKTpoHHO-OnOmoteunass cucrema. — URL: https://e.lanbook.com/book/138358  (mara
obparenus: 30.01.2025). — Pexxum gocTymna: st aBTOPHU3. OJIH30BATEICH.

2. Kpemuesa, A. B. MeTponorusi, cranaapTu3sanus, cepTudUKanus 1 OCHOBBI
KBJIMMETPHUH B YIIAKOBOYHOM IMPOU3BOJICTBE : yuebHoe nocodue / A. B. Kpemuesa, H. JI.
Mensuuk ; MI'TY. - Marauroropek : MI'TVY, 2016. - 138 ¢. : mi., Tabi. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20612  (mata oOpaieHus:
15.08.2025). - MakpooOBbeKT. - TEKCT : AJIeKTPOHHBIH.

0) /lomoJiHUTeIbHAS JINTEpaTypa:


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

1. Mensuuk, H. JI. YnpaBnenue kauectBoMm : mpaktukym / H. JI. Mensuuk, E. B. Tapacrok
; MI'TY. - Maruautoropck : MI'TY, 2017. - 1 anekrpoH. ont. auck (CD-ROM). - 3aru. ¢ tutyi.
skpana. - URL.: https://host.megaprolib.net/MP0109/Download/ToView/20684?idb=db0109
(mara oopamenusi: 15.01.2025). - MakpooObeKT. - TeKCT : 3JIeKTpOHHBIN. - PexumM goctyma: st
aBTOPHU30BaHHBIX MOJIb30BaTeNel. - CBeneHus 1ocTymHbl Takke Ha CD-ROM.

2. OCHOBBI COBPEMEHHOW TEXHOJIOTUHU MPOU3BOCTBA CTEKIIOTApHhI : yueOHoe nocodue / JI.
B. Uynpoga, O. B. Epmiosa, 3. P. Mymiuna, O. A. Mumypuna ; MI'TY. - MarHutoropck :
MI'TY, 2015. - 1 anekrpos. onT. auck (CD-ROM). - 3arun. ¢ Turyn. sxkpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/214  (mata obpamenus: 15.01.2025).
- MakpooObeKT. - TeKCT : aeKTpoHHbIN. - CBeaeHus foctynHsl Takke Ha CD-ROM.

3. [Ipon3BOJCTBO M YTUIIU3AMMS METALTHYECKON Tapsl : [yueOHoe mocodue] / H. JI.
Mensuauk, 1. A. Bapnamosa, H. JI. Kanyruna, JI. I'. Konsna ; MI'TY, kad. XTVIL. -
MarnuToropck, 2009. - 191 c. : un., cxemsl, Tadn. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3876  (mara obparieHus:
15.01.2025). - MakpooObeKT. - TEKCT : 3JIEKTPOHHBIN.

4. bypeiaaus, B. I'. OCHOBBI TEXHOJIOTHH ITPOU3BOJICTBA MTOJIMMEPOB : yueOHoe rmocodue /
B. I'. bBypeinaun, H. U. Kopurynosa, O. B. Epmiosa ; MI'TVY, [kad. XTVYII]. - MarauTtoropck,
2011. - 130 c. : mir., Taba. - URL: https://host.megaprolib.net/MP0109/Download/MObject/3376
(mata oopamienus: 02.02.2025). - MakpooObeKT. - TeKCT : 3JIeKTPOHHBIIA.

5. Muniypusa, O. A. TeXHOJIOTHH TPOU3BOJICTBA IIEUTIOJIO3HBIX YIIAKOBOYHBIX
mMatepHaiosB : yueObHnoe mocoodue / O. A. Mumypuna, 3. P. Mymmna ; MI'TY. - Marauroropck :
MI'TY, 2017. - 1 snextpon. ont. auck (CD-ROM). - 3aru. ¢ tutyi. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20697  (mara oOpamieHus:
15.01.2025). - MakpooObeKT. - TeKCT : 37IeKTpOHHBIH. - CBEICHUS TOCTYITHBI TAKXKE Ha
CD-ROM.

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

7. Marepuanosenenue. — ISSN 1684-579X. — TekcT : HEMOCPECTBEHHBIH.

8. Cranmaptsl u kauecTBO. — ISSN 0038-9692. — TekcT : HemocpeACTBEHHBIH.

B) MeTonnueckne yKa3anus:


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

1. YTunu3zanus oTxo/10B YIakoBkH : yueoHoe nocooue / H. JI. Mensuuk, O. B. Epmiosa, JI.
I'. Konsna, JI. B. Uynposa ; MI'TVY. - Marautoropck : MI'TVY, 2015. - 170 c. : ni., Tabi1., CXeMBI.
- URL.: https://host.megaprolib.net/MP0109/Download/MObject/153  (mara oOpaiueHus:
15.01.2025). - MakpooObeKT. - TeKCT : JeKTPOHHBIH.

2. KoMno3unmoHHble MaTepHalibl, UCIIOIb3YEMbIE€ B IPOU3BOJICTBE OYMa)KHOM YIAKOBKH :
yuebHoe nocodue / O. A. Mumypuna, 2. P. Mymuna, JI. I'. Konsina u ap. ; MI'TY. -
Marnutoropck : MI'TV, 2016. - 1 anekrpos. onrt. auck (CD-ROM). - 3ari. ¢ TuTyIL. 3KpaHa. -
URL.: https://host.megaprolib.net/MP0109/Download/MObject/20596  (mara obparieHus:
14.01.2025). - MakpooObeKT. - TEKCT : 31eKTpOHHBIN. - CBEAeHUs JOCTYIIHBI TAK)KE Ha
CD-ROM.

r) lIporpammHuoe obecneuenue u UHTepHeT-pecypcebl:

IIporpamMHoe obecnevenue

HaumenoBanue 9
10 Ne norosopa Cpoxk neicTBUS JTUIICH3UH
MS Off_lce 2007 Ne 135 ot 17.09.2007 0eccpovHO
Professional
7Zip cB00OTHO pacnpocTpansemoe [10 0ecCpovHO
FAR Manager cB00OTHO pacnpocTpansemoe [10 06ecCpovHO



https://host.megaprolib.net/MP0109/Download/MObject/153
https://host.megaprolib.net/MP0109/Download/MObject/20596

IIpodeccnonanbHble 6a3b1 JAHHBIX U HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

Hassanue kypca CchlIKa

DnekTpoHHas 0a3a nmepuoIuuecKux u3nanuii East View

Information Services, OOO «MIBUC» https://dlib.eastview.com/

HaI_[I/IOHaJ'IBHaH I/IH(l)OpMaI_II/IOHHO'aHaJ'II/ITI/I‘leCKaﬂ
cucrema — Poccuiickuit HWHACKC HAYYHOI'O MUTUPOBaHUA
(PMHII)

URL:
https://elibrary.ru/project risc.asp

denepanbHOE TOCYAaPCTBEHHOE OFOJKETHOE
yapexaenue «DenepanbHblii HHCTUTYT URL: http://www1.fips.ru/
MPOMBIIIJICHHON COOCTBEHHOCTH)

9 MarepuajibHO-TeXHHYECKOe o0ecreueHne IUCIMIIMHbI (MOIYJIs1)

MatepuanbHO-TEXHUYECKOE 00ecTiedeHHe TUCIIUTLINHBI BKITIOYAET:

VYyebHble ayAUTOPUU I IPOBEJACHUS 3aHATUHN JEKIIMOHHOTO THNa. OCHallIeHHE:
MynbTUMEIUITHBIE CPEJICTBA XPAHCHUS, TIEPEIauH U IPEICTaBICHHUS UH()OPMALINH.

[TomemeHus Ak MPAKTUYECKHUX 3aHSATUH, TPYIIIIOBBIX M MHIUBUIYaTbHBIX
KOHCYJIbTAIlMH, TEKYIIETO KOHTPOJISA U TPOMEKYTOUHOM aTTeCTalluM U CAaMOCTOSITEIIbHOM
pabotsl oOyuaromuxcs. OcHamienne: [lepconansaeie KommboTeps! ¢ makerom MS Office,
BBIX0JIOM B IHTEpHET ¥ ¢ JJOCTYIIOM B AJICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIIbHYIO
cpely yHUBEpPCHUTETA.

[Tomernenust 11t XpaHEHUsT U TPOPHIIAKTHIECKOTO 00CTyKUBAHUSL y4€OHOTO
obopynoBanus. OcHamenue: Cremtaxu, celdbl ISl XpaHSHHUS yIeOHOT0 000PYIOBaHHUS.


https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
http://www1.fips.ru/

MMPUJIO)KEHHE 1
6. YueOHo-MeTO1UYeCKOe o0ecriedeHne CAMOCTOSITeIbHOI padoThl 00y4aAIOIINXCS

CamocrosTenpHas pa60Ta 06yqa}0umxc;1 moapasaAcsICTCAa Ha ayAUTOPHYIO, KOTOpasa IIPOUCXOAUT KAaK

BO BPEMA IPAKTHYCCKUX SaHHTHﬁ, TaK U Ha IJTAHOBLIX KOHCYJIbTAlIUAX, U HAa BHCAYIUTOPHYIO, ITPOUCXOAAILY IO
BO BpEMs IIOATOTOBKH O6yLIaIOH_II/IMI/ICH K IPaKTUYCCKHUM 3aHATHUAM.
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BAPUAHTBI TEMATHYECKHNX BOITPOCOB JIJISI IPAKTHUYECKHUX 3AHATHIA

Tema «BBenenue. IIpyHIMIIBI «3eJICHOID) XMMHI»
Paszsutne 3enenoi xumuu B CIIIA.
PazButue 3enenoii xumuu B EBporne.
PaszButne 3enenoi xumuu B Poccun.
Hcnosp30BaHME NEOIUTOB B KAUECTBE KAaTaIU3aTOPOB.
CuHTe3 OMopasiiaraeMbIX MOJMMEPOB.
CuHTE3 YKCYCHOM KUCIIOTHI M3 METAHOJIA U YTapHOTO Ta3a Ha POJMEBOM KaTalln3aTope.
TexHonorus ucnonib30BaHus GOTOXUMUHM JIJIsl AKTHUBAIIMHM MOJIEKYJT B TIPOIIECCaX CUHTE3A.
TexHonorus MCHoJIb30BaHUSI MUKPOBOJIHOBOTO M3Jy4€HUs Uil aKTHMBAallMM MOJIEKYJI B IpoLEeccax
CHHTE3A.
TexHoIornus UCIOJIb30BAHUSL  CBEPXKPUTHUECKOTO YIIIEKHUCIIOTO rasa.
TexHoorus UCII0JIb30BaHUS CBEPXKPUTUUYECKON BOIBI.
TexHonorus UCnoJIb30BaHUs CBEPXKPUTUYECKOTO aMMHAKa.
TexHonorus UCNOJIb30BaHUS CBEPXKPUTUUECKOTO ATaHA.
TexHonornus UCNoJIb30BaHUS CBEPXKPUTUYECKOTO ITPOTIAHa.
TexHoorus UCI0JIb30BaHUSI HOHHBIX KUIKOCTEH B KaUeCTBE PAaCTBOPUTEIIS.
TexHOoTUs ¢ UCTIOIB30BAaHUEM OMOKATAIN3aTOPOB.
TexHosorus Npou3BOCTBA MOJIOYHON KUCJIOTHI U3 TJIFOKO3bI MEJIACCHI U OTXOA0B IEUTHOIO3bI.
TexHomorus MPON3BO/ICTBA THOPUTHBIX TTOJTMMEPOB.
TexHomorHs MPOU3BOJICTBA CIOKHBIX 3()UPOB HA OCHOBE PACTUTEIBHOTO CHIPHSI.
TexHonorus Npou3BOICTBA JICKAPCTBEHHBIX MPENapaToB HA OCHOBE PACTUTEIBHOTO ChIPhS.
TexHon0rus NPoN3BOACTBa KOHCTPYKIMOHHBIX MaT€pUaIOB HA OCHOBE PACTUTENIBHOTO ChIPbSI.

Tema «Buabl BO300HOB/IEMOI0 OPraHUYECKOI0 CHIPbSD
[Tpuponnsie pecypcesl 3emnu. buomacca. dutomacca. 3oomacca.
bronpoayKTUBHOCTS.
duromacca
3amacsl puTomacchl Ha 3emiie: (puToMacca Jieca, CelIbCKOX03HCTBEHHBIX paCTEHUI, MUPOBOTO OKEaHa.
XVMHYECKUI COCTaB OCHOBHBIX MPEACTaBUTENECH (PUTOMACCHI.
3oomacca
3amackl 300Macchl Ha 3emiie: 300Macca Jieca, CeJIbCKOro X03sIiCTBa, MUPOBOTO OKEaHa.
XVMMHYECKUI COCTaB OCHOBHBIX IIPEACTABUTEIIEH 300MaCCHhI.
duromacca eca: XUMAYECKHUHI COCTaB, 3a1achl, JUHAMHUKA BO30OHOBIIEHUSL.
®dutomacca neca B Poccun.
HoBble BO3MOKHOCTH UCIIOJIb30BAaHUSI B XUMUYECKOW TEXHOJIOIMH OMOMACChl arpapHBIXPECypcoB
Poccun.
duToMacca HEUCIIONIb3yEeMbIX arpapHbIX pecypcoB Poccuu: xumMuueckuit cocras, 3ana-cbl, JAHAMHUKa
BO300HOBJICHHS, UICTOPUS UCIIOIb30BaHUS B XUMHUUECKOM TEXHOJIOTHH.
3o00Macca HEMCIOIb3YEMBIX arpapHbIX pecypcoB Poccun: XuMudeckuii coctas, 3amachl, JMHAMHUKa
BO300HOBJICHHSI, UICTOPUS UCIIOIB30BaHNUS B XUMUYECKOM TEXHOIOTHH.
HoBble BO3MOKHOCTH UCIIOJIb30BAHUS B XUMUYECKOM TEXHOJIOTMH OMOMAaCcChl PECYpCOBMHPOBOTO
OK€aHa.
duToMacca pecypcoB MUPOBOI0 OKeaHa: XMMMUYECKHUN COCTaB, 3arachl, JUHAMHUKA BO3-O0HOBIICHHUS,
MCTOPHS UCTOJIb30BAaHUS B XUMUYECKON TEXHOJIOTHH.
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3oomacca HEMCIOIb3yEMBIX PECYPCOB MUPOBOI'O OKEaHa: XMMUYECKHUM COCTaB, 3aI1achbl, ITMHAMHUKa
BO300HOBJICHHSI, ICTOPUS UCIIOIH30BAHUS B XUMHUUECKON TEXHOJIOTHU.
HoBble BO3MOKHOCTH HCIIONIB30BaHUS OMOMACChl PECYpCOB MUPOBOTO OKEaHa

Tema «Buabl BO300HOBJIIEeMbIX HCTOYHHKOB HEOPraHnvIeCKoOro Colpbs»
buomMacca kak BO300HOBJIIEMBIH HCTOYHUK HEOPTraHNYCCKUX BECIICCTB.
HpOI/I3BOl[CTBeHHbI€ 1 OBITOBBIE OTXOJbI KaK BO300HOBJIsIEMbIE HCTOUHUKH HCOPTaHUYCCKUXBCIICCTB
Pecypcm MHUPOBOT'O OK€aHa KaK BO300HOBJISIEMbIH HCTOYHHK HEOPIraHNYCCKUX BECIICCTB

Tema «Mcnosib30BaHue 0MOMACCHI KAK pecypca B IPUHTMEIHA TeXHOJIOT M)
TexHOoJ0rHsI MPOU3BOACTBA OMOTOITMBA HA OCHOBE PACTUTEIHHOTO CHIPbSL.
TexHoIOrHMsI MPOM3BOCTBA TOILIMBA M3 PACTUTEIBHBIX MAced.
TexHom0THsI MPOU3BOICTBA OMOMETAHOIA.

TexHosorus MPOM3BOCTBA OMOITAHOIA.
TexHonorust Mpou3BoACTBA OMOOyTaHOTA.
TexHomorHs MPOU3BOACTBA OMOAN3EIS.
TexHomorust mpon3BoAcTBa OMorasa.
TexHomorHs MPOU3BOACTBA OMOBOAOPOAA.
TexHoOrHs MPSIMOTO CKUTAHUS OMOMACCHI.
[Tuponu3 6Grmomaccel.

["azudukarys 6Gnomaccsl.

AmnaspoOHast pepMeHTaIus HaBo3a.
AmnaspoOHas pepMeHTaIys BOIOPOCIIEH.
PasButne Ouosnepreruku B Poccum.
Pa3Butne 6mosnepreruku B EBpone.
PasBurtne Ouosnepreruxu B CLIA.
Pa3BuTne OnosHepreTuku B A3uu.

Tema «Pecypcsl MupoBoro okeana»
TexXHOI0rnu NCIoNb30BaHUs PACTUTEIBHBIX PECYPCOB MUPOBOIro OKeaHa.
TexHoiorns nosty4eHus NOBapeHHOM COIM U3 MOPCKON BOJBI.
TexHonorus nosydenus 6poma U3 MOPCKOM BOJIBI.
TexHOomorus Moay4eHus Mardus U3 MOPCKOU BOJBI.
TexHonorus noaydeHus ypaHa U3 MOpPCKOU BOJIBI.
TexHomorus 1noay4eHus 30J10Ta U3 MOPCKOU BOJIBI.
TexHonorus nosnydeHus cepedpa U3 MOPCKOH BOBI.
bruoxumuueckue TEXHOJIOTUU TOJyYEHHUs] XMMHYECKMX 3JEMEHTOB M3 OHOJIOTMYECKHUX PECYypCOB
MupoBoro okeasa.
TexHOI0rnu Moy4YeHuss MUKpOIJIEMEHTOB U3 TOPSAYUX PACCOJIOB.
TexHonornu onpecHeHus: MOPCKOM BOJBI.
Texnonoruu 1066191 HePTH U3 Help MUpPOBOro OKeaHa.
Texnonoruu n00kuM Ta3a U3 HeaAp MuUpPOBOro OKeaHa.
TexHonoruu 06BIYM POCCHIMHBIX METANIOHOCHBIX MUHEPAJIOB.
TexHonoruu pazpabOTKH THTAHO-MAarHETUTOBBIX U MarHETUTOBBIX MECTOPOKICHUH.
TexHonoruu nepepadoTKH aIMa30HOCHBIX MECKOB.
Texnonoruu nepepadboTKH 30JI0TOHOCHBIX TIECKOB.
TexHonoruu nepepaboTKH MIATHHOBBIX ITECKOB.
TexHonoruu 70OBIYU CTPOUTETHHBIX MaTepUANIOB (TpaBHsl, IECKA, TJIMHBI, PAKYIICYHHUKA).
TexHonoruu 0OBIYM YTIIA.
TexHonoruu JO0OBIYY JKETE3HOMU PY/IBI.
TexHonoruu 1066191 OJIOBA.
TexHonoruu 1O0OBIYU PTYTH.
TexHonoruu 7106614U CEpPHI.
TexHonoruu 0OBIYYU pa3IUYHBIX KOHKpELUH (3Ke1e30MapraHLeBbiX, (P OCPOPUTOBBIX, OAPUTOBBIX).
TexHonoruu Mpou3BOACTBA BOAOPOIA U3 MOPCKON BOJBI.
TexHOI0rns NPUINBHBIX 3JIEKTPOCTAHIUN.
TexHOI0rus OKEaHMYECKUX TEIUIOBBIX 2JIEKTPOCTAHLIUM.
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Tema «COBpeMEHHOG COCTOAAHME U NEPCINEKTUBbBI HCNOJb30BAaHUA BO300HOBJISIEMOI0 CbIPbA B

XHMHYECKOH TeXHOJIOTMI»
Cy1ecTBytoiue 1 pa3padaTbiBa€MbIe TEXHOJIOTHU IPUMEHEHUS! B XUMUYECKON TEXHOJIOTUU
OpPraHMYECKUX BEIIECTB HETPAIUIIMOHHBIX BUJIOB OMOMACCHI.
Cy1ecTBytoiuye 1 pa3padaTbiBa€MbIe TEXHOJIOTUU IPUMEHEHUS! B XUMUYECKON TEXHOJIOTUU
HEOPraHMYECKUX BEIIECTB BO30OHOBISIEMBIX HCTOYHUKOB ChIPbSI.
HoBbie BO3MOXHOCTH HCHOJIB30BAHUS B XUMUUYECKON TEXHOJIOTUHU CHIPBEBBIX PECYPCOB Jieca
HoBble BO3MOXXHOCTH UCIIOJIB30BAaHUS B XMMUYECKON TEXHOJIOTUU arpapHbIX peCypcoB
HoBble BO3MOXKHOCTH HMCIIOJIB30BaHUS B XMMHUYECKON TEXHOJOTHMH CBIPHEBBIX PECYPCOB MHUPOBOIO
OKeaHa.

Tema «IIpoMbllJIEHHBIE OTX0AbI H OCHOBHbIE TEXHOJIOTMHU UX NMepepadoTKm
[IpumeHeHne 0TX0/10B B IPOMBIIIJICHHOCTH CTPOUTEIBHBIX MaTepHAJIOB.
Hcnonp30BaHne OTXO0B JUIsS PEKYIbTHBALIMY JIAHAIIA(TOB.
[TepepaboTka 30JIOIIIAKOBBIX OTBAJIOB.
ITepepaboTka oTBanoB docdorurnca.
[TepepaboTka rajaMTOBBIX OTXOJOB.
[TepepaboTka KpacHBIX ILIAMOB.
[TepepaboTka COJIEBBIX MUIAKOB.
[IpepaboTka XpOMaTHBIX IIAMOB.
[epepaboTka OTX0/I0B 30JI0TOOOBIYH.
[lepepaboTka HUHKOBBIX MbLUICH YePHOU METAILITYPIHH.
be30oTxomHBIE TEXHOJIIOTMM TepepabOTKH IMPOMBINUICHHBIX OTXOJOB B  TOPHOAOOBIBArOIIEH
MPOMBIIIIJICHHOCTH.
Bbe30Tx0HbIe TEXHOIOTHH TEPepabOTKUITPOMBIIIIIECHHBIX OTX0/I0B B METAJUTyPIHH.
be3oTxo1HbIE TEXHOIOTHH TIEPEPAOOTKUIIPOMBIIINIEHHBIX OTXO/I0B B SHEPTeTHKE.
Bbe3oTxoaHbIE TEXHOIOTHH TIEPepabOTKUITPOMBIIIEHHBIX OTXOJ0B B MAIIMHOCTPOCHHH.
be3oTxo1HbIE TEXHOIOTHH TIEPEPAOOTKUIIPOMBIIIIIEHHBIX OTXOJ0B B XUMUYECKOU MTPOMBIIIIIEHHOCTH.
be30oTxomHBIE  TEXHOJOTHMH  MEpepadOTKM TPOMBIIIICHHBIX  OTXOJOB B  HE(PTEXHMMHUYECKOMH
MPOMBIIIJICHHOCTH.
be30Tx01HbIe TEXHOIOTHH MEPEepadOTKUTIPOMBIIIIICHHBIX OTXO0/I0B B TPOMBIIIIEHHOCTH CTPOUTEIBHBIX
MaTepHaIoB.
be3oTxo/HbBIE TEXHOJOTMM MepepadOTKHU MPOMBIIIIEHHBIX OTXOJOB B JepeBooOpalaThiBarolleld U
LEJITI0JI03HO-0YMa)KHOM MTPOMBILIIEHHOCTH.
be30Tx01HbIE TEXHOIOTHH TEPepabOTKUITPOMBIIITIEHHBIX OTXO0B B arpOMPOMBIIIEHHOM KOMILIEKCE.
CtpykTypa 1 cocTaB POMBIIUIEHHBIX 0TX0/10B B Poccun.

Tema «TBepable KOMMyHaAJIbHbIE OTX0AbI H OCHOBHbIC TEXHOJIOTHH HX NEePepadoTKN»
CtpyKTypa 1 cOCTaB TBEpABIX KOMMYHAJIBHBIX 0TX0/10B B Poccuu.
Cy1ecTBylole TEXHOJIOTHH Ha MycoporepepabdaTsiBatoux 3aBojax (MII3) u ux npomykuus.
[TepepaboTka TBEpAbIX KOMMYHAJIBHBIX OTXOJIOB C LIEJIbIO OMyUEHUS y100pEHHIA.
[TepepaboTka TBEpAbIX KOMMYHAJIBHBIX OTXO/I0B C LEJbIO MOJYyYeHHUs OMOTOILINBA.
[TepepaboTka TBEpAbIX KOMMYHAJIBHBIX OTXOJIOB C LIEJIbIO MOMyUeHus Ororasa.
Ob6nactu NpUMEHEHUs! MaKyJIaTyphl, TOJIyY€HHON U3 TBEPAbIX KOMMYHAJIBHBIX OTXOJIOB.
O6uacTi IpUMEHEeHHs CTeKJIa, MOJyYeHHOTO U3 TBEP/IbIX KOMMYHAIbHBIX OTXO/IOB.
Ob6nacTu NpUMEHEHUS [UIACTMACChI, TOJTYYEHHOM U3  TBEPJBIX KOMMYHAJIBHBIX OTXO/IOB.
O6nacTi mpuMeHEeHHsI TETTOU30JILIMOHHOT0 MaTepHaia, OJIy4YeHHOTO U3  TBEPbIX KOMMYHaJIbHBIX
OTXOJOB.
O6acTi NpUMEHEHHsI METaJIJIOB, MTOJIYYeHHBIX U3  TBEPAbIX KOMMYHAJIBHBIX OTXO0/I0B.



IlepeyeHb TeOpeTHYECKUX BONPOCOB, BHIHOCUMBbIX HA 3a4€T:
1. Kak HazpiBaeTcs Hayka 0 Haubosee SKOHOMUYHBIX M 3KOJOTHYECKH 11eJIecO00pa3HbIX METOaxX U
CpeICTBaX XMMHYECKOH MepepadOTKU MPUPOTHBIX MATEPHATIOB B MMPOIYKTHI TOTPEOJICHHUS U IIPOMEKYTOUHBIC
MPOIAYKTHI?

2. Kak Ha3piBaeTCs COBOKYNHOCTb MPOMBIIIEHHBIX METO0B, UCIIOJIb3YIOLINX KUBbIE OPraHU3MBbI U
OM0JIOrNYEeCKHE TPOLIECCHI AJIs IPOU3BOJACTBA PA3IUYHBIX IPOTYKTOB?

3. VKakuTe HO0CIIEA0BATEIBHOCTD OJIOKOB IIPOLECCOB B XUMHUECKOIN TEXHOJIOTHU.

4. Kak Ha3bpIBaroTCs TEXHOJIOTMH, Oa3UpYIOLIMECs Ha UCIIOIb30BaHUN KaTAIMTUUECKOr0 OTEHIMAIa

Pa3IUYHBIX OMOJIOTUYECKUX areHTOB M CUCTEM - MUKPOOPTaHU3MOB, BUPYCOB, PACTUTEIBHBIX M dKUBOTHBIX
KJIETOK U TKaHEH, a TaK)Ke BHEKJIETOUHBIX BEIIECTB U KOMIIOHEHTOB KJIETOK?

) VYkaxure Ha BO300OHOBISEMBIC HCTOYHUKH CHIPBS JJIS1 XUMHUECKOW TEXHOJIOTHH U OMOTEXHOJIOTHH.

6 VYkaxuTe Ha HEBO30OHOBJISIEMbIE BUbI CHIPBSI.

7. VYkaxuTre Ha BO300OHOBIISIEMbBIE BHJIBI CHIPBSI.

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

9 VYKakuTe nepuoJi BpEMEHH, Ha KOTOPbIN YEJI0BEUECTBY XBATUT MUPOBBIX 3a1aCOB IIPUPOJIHOIO Iasa.

10.  VYkaxuTe nepuoj BpeMEHHU, Ha KOTOPBIH YeIOBEYECTBY XBATUT MUPOBBIX 3al1aCOB UCKOIAEMBIX YTJICH.
11. Vkaxurte Ha onpeaenenue tepmuHa «buopecypcesl 3emitm.

12. VYKaxuTe Ha COCTaBISAIONINE OMOPECYPCOB 3eMITH.

13. VYkaxute 00bEM pecypcoB (hUTOMACCHI CYIITH 3EMITH.

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

15. Ykaxute 00bEM pecypcoB OMOMacChl MUPOBOTO OKEaHa 3eMITH.

16. YKaKUTE COCTABIISIONINE (PUTOMACCHI 3EMITH.

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

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

19.  VkaxuTe Ha rOJOBOU MPUPOCT (PUTOMACCHI CENbCKOXO3SMCTBEHHBIX PACTCHHUM 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 coneprkanue IurauHa B putomacce aepena?

24. KakoBo coneprxanue reMHIIesuioIio3 B puromacce aepena’?

25.  Baeaure Ha3BaHME JAHHOTO MIPUPOJIHOTO MOJIUMEPA, KOTOPBIH SIBISIETCS OCHOBHBIM KOMIIOHEHTOM
¢uTOoMacchl iepeBa.

26.  Beaurte Ha3BaHME MPUPOJHOTO MOJIMMEPA, BXOASIIIETO B COCTaB (PUTOMACCHI JepeBa U COJIEPKaIIero
TaKHe TPYIITUPOBKH.

27.  Kak Ha3bpIBaroTCs MHOTOKOMITOHEHTHBIE MaTepPHAaIIbl, COCTOSIIINE U3 IBYX WU OoJiee B3aMMHO
HEPaCTBOPHMBIX KOMIIOHEHTOB, UMEIOIINX MEXITy cOO0M rpaHUIly pa3Jiena u B3auMoIeHCTBIE?

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 rOpSYEro MPECCOBAHUS UITU
CYIIKH MacChl U3 IPEBECHOTO BOJIOKHA, C(HOPMUPOBAHHO B BHJIE KOBpa

31.  Bgeaurte Ha3BaHME JHCTOBOTO MaTepHalia, H3TOTOBICHHOTO U3 APEBECHBIX CTPYKEK CO CBSA3YIOIINM,
c(OPMHPOBAHHBIX B BHJIE KOBpA C TIOCIEIYIONIUM €T0 TOPSYUM ITPECCOBAHUEM.

32.  Baeaurte Ha3BaHME MOJIUMEPHO-APEBECHOTO KOMIIO3UTA, MOIYYaeMOI0O C JaHHBIM

33.  IpeBECHBIM HAIOJHUTEIIEM.

34.  YkaxuTe MOCieI0BaTeIbHOCTh TEXHOJOTUYECKHUX CTaIUN TIPU MOYYEHUHU APEBECHOBOJIOKHHUCTHIX
TUTHT.

35.  VYkaxuTe MocienoBaTeIbHOCTh TEXHOIOTUYECKUX CTaAUN TIPU MOTYYCHUN APEBECHOCTPYKEUHBIX
TUTHT.

36.  Kakue cMHTeTHYECKHE OJUTOMEPHI U MOJIMMEPhl IPUMEHSIOT B KQUECTBE CBA3YIOIIUX MPU TOTYyUYESHUN
JIPEBECHOCTPYKEUHBIX TUIUT?

37. B cocTaBe KaKuX MOJIMMEPHO-IPEBECHBIX KOMIIO3UTOB MOXHO MCIOJIE30BATh APEBECHBIN OMHII?
38.  Ilpm momydeHUN KakuX MOJTHMMEPHO-IPEBECHBIX KOMITO3UTOB MCIIOJIB3YIOT B KAUECTBE CBS3YIOMIETO
LIEMEHT?

39.  Ilpu momydeHUn KaKuX MOJTHMEPHO-IPEBECHBIX KOMITO3UTOB B KAYECTBE CBS3YIOLIETO UCTIOIB3YIOT
LIEMEHT?

40.  YkaxwuTe Ha KPYIMTHOTOHHAKHBIC MMPOTYKTHI XUMHUECKON TEXHOJIOTHH I IPOU3BOJICTBA KOTOPHIX

MOTYT HUCIIOJIb30BATHCS PECYPCHI (I)I/ITOMaCCLI CEJILCKOIr0 XO035ICTBA.



4]. Kak Ha3piBaeTcs Hayka 0 HanboIee YIKOHOMHYHBIX M 3KOJIOTHYECKH 1IeTIECO00pa3HBIX METOIaX U
CpelICTBaX XMMUYECKOH MepepadOTKH MPUPOIHBIX MATEPUATIOB B IPOTYKTHI IOTPEOJICHUS I TIPOMEKYTOUHBIC
MPOIYKTHI?

42. Kaxk Ha3pIBaeTCsi COBOKYIMHOCTD MPOMBIIIJICHHBIX METOJIOB, UCIIOIb3YIOMINX JKUBBIC OPTaHU3MbI U
OMOJIOTMYECKHE MPOIIECCHI JUIS POU3BOICTBA PAIUYHBIX TPOJTYKTOB?

43. VYKaXuTe Mocae0BaTeIbHOCTh OJIOKOB MPOIECCOB B XMMUYECKON TEXHOJIOTHH.

44, Kak Ha3bpIBarOTCS TEXHOJIOTHH, 0a3UPYIOIIMECS HA MCIIOIH30BAaHIH KAaTATMTUIECKOTO TOTCHIIMAIA
Pa3IMYHBIX OMOJIOTHYECKUX ar€HTOB M CUCTEM - MUKPOOPTaHM3MOB, 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 npumepHvlx 3a0anuil.
1. TexHosorus UCOIb30BaHUS (POTOXUMHUU JJI AKTUBALIUKA MOJIEKYJI B IPOIIECCaX CUHTE3A.
2. TexHOIIOTHS UCTIOJIb30BAHUS MUKPOBOJIHOBOTO U3ITyUEHUS JIJIsl aKTUBAILIMK MOJIEKYJI B TIpOIleccax

CHHTC3a.

3. TexHOJIOTHS UCTIONIB30BAHUS CBEPXKPUTHYCCKOTO YTIIEKHUCIIOTO ra3a.

4. TexHOIOTHs UCTIOIB30BaHUS CBEPXKPUTHUECKOM 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 OMOKATAIM3aTOPOB.

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 PACTUTEIBHOTO CBHIPbS.
TexHoIorus Nponu3BoACTBA KOHCTPYKIIMOHHBIX MaT€pUaIoB HA OCHOBE PACTUTENBHOTO ChIPBSI.




Kon unaukaropa

NHaukaTop 1OCTHIKEHUS
KOMIIETEHIIUHU

O1neHOYHBIE CpENICTBA

[1K-5.2

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

Ilpakmuueckue 3a0anusn
1. ConeprkaHKe aHHOHOB TaJIOreHOB B MOPCKO# Bojie (MITH ) COCTaBIAET
| 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, COJEPKAIIUM YTICKUCIBIN ra3?
4. KakuMu XUMHYECKUMU TIPOIECCAMH ONPEISIISFOTCS OKHCITUTEIIbHO-BOCCTAHOBUTEIILHBIC YCIIOBUS]
B BoJoeMax”?
5. PaBHOBecHe MEXIy KAKUMHU KOMITOHEHTAMH IIPUPOJIHBIX CUCTEM OIpeIeisieTcs 3aKkoHoM [ 'eHpu?
OT KakMX mapaMeTpoB 3aBUCHUT KOHCTaHTa ['enpu?
6. [IpeacrasepTe B BUze popmyibl KypiioBa cpeHuil COCTaB 10K AEBOM 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

Ilepeuensy 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 IIPOMBIIIIEHHBIX METO/I0B, HCIIOJIb3YIOIINX KUBbIE OPraHU3MBI 1
OMOIOrMYeCcKHEe MPOLECCHI I TPOU3BOJICTBA PA3IUYHBIX POTYKTOB?

3. VYKaxuTe mociIeJ0BaTeIbHOCTh OJIOKOB IPOIIECCOB B XMMUYECKON TEXHOJIOTHH.

4. Kak Ha3pIBaloTCS TEXHOJIOTUH, Oa3UPYIOLIMeCs Ha HCIIOJb30BaHNU KaTAIUTUYECKOTO MTOTEHIHAIIA

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

5. YKaxxuTe Ha BO30OHOBIISIEMbIE HUCTOUHUKH CHIPS TSI XUMHUYECKON TEXHOJIOTUH U
OHMOTEXHOJIOTHH.

6. YKakuTe Ha HEBO30OHOBIISIEMBIC BUJIBI CHIPHSI.

7. VYkaxxute Ha BO30OHOBIISIEMBIE BUBI CHIPHSI.

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

0. YKauTe MepuoJi BpeMEHH, Ha KOTOPBIN YeJI0BEUECTBY XBATUT MUPOBBIX 3aIaCcOB IMPUPOIHOTO

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 CYIIH 3EMJTH.

14. Ykaxute 006EM pecypcoB puromaccsl jieca 3emiu.

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 JIOJI0 MUPOBBIX 3allacOB JAPEBECHHBI Poccuu.

22. KakoBo cojieprkanue mesuIroio3sl B puToMacce aepena’?

23. KakoBo coneprkanue nurauHa B puromacce aepena’?

24. KakoBo cojieprkanue reMuIesuioio3 B purtomacce aepena’?

25.  Baenurte Ha3BaHME JAHHOTO MPUPOIHOTO MOIUMEPA, KOTOPHIH SIBISIETCS OCHOBHBIM
KOMITIOHEHTOM (PUTOMAcCChI JIepeBa.

26.  BBeauTe Ha3BaHME MPUPOIHOTO MOJUMEPA, BXOAIIETO B COCTaB (pUTOMACCHI AepeBa U
COJIEpIKAIIETO TaKue TPYIITUPOBKH.

27.  Kak Ha3pIBarOTCS MHOTOKOMITOHEHTHBIE MaTe€pPHallbl, COCTOSIIIHNE U3 IBYX UK OoJiee B3aUMHO
HEPAaCTBOPUMBIX KOMIIOHEHTOB, UMEIOIINX MEXTy COOOH IpaHUIly pas/iesia U B3auMoAecTBIE?

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

29.  Kaxue KpyImHOTOHHa)KHBIE MaTE€PUAITBI SIBIISTFOTCS TIOJTMMEPHO-IPEBECHBIMUA KOMITO3UTaMH?
30.  BmeauTte Ha3BaHUE JIMCTOBOTO MaTepuaia, U3rOTABINBAEMOTr0 MMyTEM TOPSYETo MPECCOBAaHUS UITH
CYIIKH MacChl U3 IPEBECHOTO BOJIOKHA, C(HOPMUPOBAHHOH 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 Ha3BaHME NOJMMEPHO-IPEBECHOTO KOMIIO3MTA, TOJIY4aeMOT0 C JaHHBIM

33.  IIpeBECHBIM HAITOJIHUTEIIEM.

34.  YkaxuTe MOCIeI0BATEIbHOCTh TEXHOIOTUYECKUX CTAAUN MIPH MOTYISHUN
PEeBECHOBOJIOKHUCTHIX TUTHUT.

35.  YKaxuTe Mociue10BaTeIbHOCTh TEXHOJIOTHYECKUX CTaIui MPH MOTyYEHUH
PEeBECHOCTPYKEYHBIX TUTHT.

36.  Kakue cMHTETHYECKHE OJTUTOMEPHI U MOJIMMEPHI TPUMEHSIOT B KA4eCTBE CBS3YIOMIUX MPU
MOJTyYCHUN APEBECHOCTPYIKEUHBIX TUTUT?

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

38. [Tpu nmonyvyeHnn Kakux MOJUMEPHO-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
CpeACTBAaX XMMMUYECKON NepepadOTKU NPUPOAHBIX MaT€pPHAIOB B IPOAYKThI HOTPEOICHUS U
[TPOMEKYTOUHBIE TPOTYKThI?

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

43.  YKaxuTe 10ciIe10BaTeIbHOCTh OJIOKOB IPOLIECCOB B XUMUUECKOM TEXHOJIOTHH.

44. Kak Ha3pIBalOTCS TEXHOJIOTUH, Oa3UPYIOLIMECS Ha UCIIOJIb30BaHUHU KaTATUTUUECKOT O TOTEHIINANIA

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




0) Ilopsinok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTANIUN, IOKA3ATEJN U KPUTEPHH
OLlCHUBAHMUSL:

[TpomMexxyTouHas arTecTanus Mo AUCHHUILINHE «B0300HOBIsIEMOE ChIpbe B MPUHTMEIUA
TEXHOJOTHM» BKJIIOYAET TEOPETHUECKHUE BOIMPOCHI, MMO3BOJISIONINE OIEHUTh YPOBEHb YCBOCHUS
00y4JarIUMUCS 3HAHUH, U TIPAKTHYECKUE 3aJaHHs, BBISBISIFOIINE CTETICHh 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 3HAHUSMH U YMEHUSAMH 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



