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1 HOACHUTEJIBHAS 3AIINCKA

1.1 eap AUCHUNIMHBI: CHOPMHUPOBATH CUCTEMY 3HAHUW B 00JaCTH OMOTEXHOJOTUH U
NOHUMaHHE MPOOJIEM XUMHUECKONW TEXHOJIOTUU HAa YPOBHE COBPEMEHHOT'O COCTOSIHUSL OMOTEXHO-
JIOTUYECKOW MTPOMBILIIIEHHOCTH.

1.2 Mecto qucuuiuinnel B ctpykrype OOII:

Jucnumimna « XuMudeckasi TEXHOJIOTHS B OMOJIOrMM» OTHOCUTCA K JIUCHUIUIMHAM 10 BBI-
Oopy 4dactu, QopMUpPyeMOl ydYaCTHUKaMH OOpa30BaTeNbHBIX OTHOMmIEHWH Onoka bl
(b1.B./1B.05.02).

Copnepxanue IUCHUILIMHBI 0a3UpyeTcss HAa 3HAHUSAX OPraHMYECKOW XUMHHU, OHOIornye-
CKOM XMMHUH, O0IIel U HEOPraHWYECKOW XUMHUS, U3YUCHHBIX Ha MPEIbIIYIINX Kypcax.

1.3 Iucuuniauna HanpasjieHa Ha ¢opmupoBaHue ciaenywomux komnerennuii: I1K-1,
[1K-5, OIIK-1, OIIK-2:

- IIK-1. Bnaneer cuctemoil pyHIaMEHTATBHBIX XMMHYECKUX MOHITHA W 3aKOHOB, WH-
JUKaTOpaMu JOCTHKEHUSI KOTOPOM SIBIISIETCS:

e [IK-1.1 [loHuMaeT OCHOBHbBIE NMPUHLMIIBI, 3aKOHBI, METOJIOJIOTHUI0 U3YYaEMBbIX XUMH-
YECKUX JUCHUIUIMH, TEOPETUUYECKHE OCHOBBI (PU3MUECKHX U (PU3UKO-XUMHUYECKUX METOJOB HC-
CJIEI0OBaHMUS;

e JIK-1.2 Mcnone3yer (yHIaMEHTAIbHbIE XUMUYECKHE TIOHSATHS B CBOEH IMpodeccro-
HaJIbHOM 1€ATEIbHOCTH;

- I[IK-5. CnocoGeH ocylecTBIsTh KOHTPOJIb KaueCTBa ChIpbs, KOMIIOHEHTOB U BBIITyCKa-
MO MPOAYKIIMH XMMHYECKOTO Ha3HAUYEHHUs O]l PyKOBOJICTBOM CIIEIUAINCTOB Oo0Jiee BBICOKOI
KBaJIM(DUKALMY, UHAUKATOPaAMH TOCTUXKEHUS KOTOPOU SIBIISETCS:

¢ [IK-5.1 BeibupaeT MeTo/bl U CpPEACTBA KOHTPOJIS KAue€CTBA, ChIPbsl, KOMIIOHEHTOB U BbI-
MycKaeMol MPOAYKIHHA XMMHUYECKOTO0 Ha3HAYCHHs] HA COOTBETCTBHUE TpeOyeMOil HOpMAaTHUBHOI
JIOKYMEHTalluu

¢ [IK-5.2 BrinosHsgeT cTaHAapTHBIE ONEpallii Ha TUTIOBOM O00OpYI0BAaHUM JJISl XapaKTepH-
CTUKH ChIPbS, IPOMEKYTOUHON U KOHEUHOU MTPOTYKIIMM XUMUYECKOTO MPOU3BOJICTBA.

¢ [IK-5.3 CocraBiser npOTOKOJIbI UCHIBITAHUHN, OTUETHI O BHIMOJIHEHHON paboTe Mo 3aaH-
HOM popme

- OIIK-1. Cnoco0OeH aHanu3UpOBATh U UHTEPIPETUPOBATh PE3YIbTAThl XMMUYECKHX 3KC-
NEePUMEHTOB, HAOIIOACHUN U U3MEPEHHM, NHINKATOPAMH TIOCTHKEHUSI KOTOPOU SIBIISETCS:

¢ OIIK-1.1 Cucrematusupyer U aHaJIU3UPYET Pe3yJbTaThl XUMHUECKUX SKCIEPUMEHTOB,
HaOJI0IeHUH, N3MEPEHNH, a TaK)Ke Pe3ysIbTaThl PACUETOB CBOICTB BEIIECTB U MAaTEPUAIOB

¢ OIlK-1.2 Ilpennaraer MHTEPIpPETALUIO PE3YJIbTATOB COOCTBEHHBIX JKCIEPUMEHTOB U
pacueTHO-TEOPETUUYECKUX PAadOT C HCIHOJB30BAHUEM TEOPETUUYECKUX OCHOB TPAAUIMOHHBIX U
HOBBIX Pa3JIElIOB XUMHH

¢ OI1K-1.3 ®opmynupyeT 3aKkI04YEeHUs U BBIBOJIBI 10 pe3yJIbTaTaM aHaJIN3a JINTepaTypPHbBIX
JTAHHBIX, COOCTBEHHBIX IKCHEPUMEHTANbHBIX M PACUETHO-TEOPETHUYECKUX PAOOT XUMHYECKOM
HaIpaBJIEHHOCTU

- OIIK-2 CniocoGeH MpoBOJIUTh € COOIIOACHNEM HOPM TEXHUKHM 0€30MacHOCTH XUMHUYe-
CKUM KCTIEPUMEHT, BKJIIOYasl CUHTE3, aHaJIN3, U3yUYE€HHE CTPYKTYpPbl U CBOICTB BEIIECTB U MaTe-
pHaJIOB, UCCIEA0BAHUE, MHANKATOPAMU JOCTUKEHHS KOTOPOU SIBIISIETCS:

¢ OIIK-2.1. PaGoTaeT ¢ XUMHUYECKHMH BEIIECTBAMH C COOIIO/IECHUEM HOPM TEXHUKHU Oe3-
OIACHOCTH

¢ OI1K-2.4. TIpoBoAMT HMCCIIEIOBAHUSI CBOIMCTB BEIIECTB U MAaTEPHAIIOB C HCITOJIb30BAaHHEM
CepUITHOT0 HAYYHOTO 000y 10BaHUS

1.4 IlepeyeHb MIAHUPYEMBbIX Pe3yJbTATOB 00y4eHusl. B pe3ynbrare uzydyeHus AUCUU-
IUTMHBI CTYAEHT JOJIKEH

- 3HATh:

® XMHUYECKHE OCHOBBI (DYHKIIMOHUPOBAHUS MUKPOOPTaHU3MOB;



® METO/Ibl TEHETUYECKOTO KOHCTPYUPOBAHUS, UCIIOJIb3YEMBIE C LIEJIbI0O N3MEHEHMSI T€HETH-

YECKOM MPOrpaMmMbl MUKPOOPTaHU3MOB;

® OCHOBHBIE€ 3aKOHOMEPHOCTH OMOTEXHOJIOTMYECKUX MPOU3BOJICTB Pa3IMYHBIX BEIIECTB;

® OMOTEXHOJIOTUYECKHE METO/IbI 3aIIUTHI OKPY’KAIOMIEH Cpebl OT TOOOYHOTO BO3ACHCTBHS

MUKPOOHOJIOTUYECKOTO MPOU3BOJICTBA;

® [IPOBOJIUTH IKCIIEPUMEHT, aHAJIM3UPOBATh PE3YJIbTaT, /Ie1aTh BHIBOJIBI;

® CBOICTBAa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEIMHEHUM;

® 3aKOHOMEPHOCTH XMMHUYECKUX MpPEeBpaIlleHuii BEIIEeCTB;

® OCHOBHBIE 3aKOHBI, SIBIICHUS U MPOIIECCHI, U3y4aeMble OMOXUMHUEI;

- YMeTb:

® IPUMEHATH TEOPETUUECKHE 3HAHUS Ha TPAKTHKE;

® paboTaTh C MUKPOOPraHU3MaMU B YCIOBUSIX CTEPUIBHOCTH;

e peaTh 33a4u Mo mpodiieMaM MUKPOOHOJIOTUYECKOTO CUHTE3a;

® IPOBOJIUTH HKCIIEPUMEHT, aHAJIM3UPOBATh PE3YJIbTaT, J1eJ1aTh BHIBOJIbI;

® IUCaTh YPaBHEHMSI XUMHUUECKHUX PEaKIIHii;

® IIPOM3BOJIUTH PACUETHI 110 GOpMyJIaM U YPaBHEHUSIM;

® IPUMEHATh TMPHUHIIUIBI U 3aKOHBI OPTaHMYECKOW XMMHUU MPU aHAIU3€ KOHKPETHBIX XHU-
MHUYECKHX MPOLIECCOB U SBJICHUM;

® IPOBO/IUTH CAMOCTOSATEIbHBINA MOUCK XUMUYECKONH UH(OpMALIK C UCTIOIB30BAaHUEM pa3-
JUYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX M3JaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX, pe-
CypcCoB Internet).
- BJIa/IeTh:

® SKCIIEPUMEHTAITBHBIMH YMEHUSIMU M HABBIKAMU;

® HaBbIKAMU MOJIEIMPOBAHUS OMOTEXHOJIIOTHYECKUX ITPOLIECCOB;

® OCHOBHBIMU XHMHUYECKUMH TEOPUAMH, 3aKOHAMHU, KOHIICTIUSIMUA O CTPOCHHH M PEaKIIU-

OHHOM CITIOCOOHOCTH OPTaHMYECKHUX BEUIECTB U 3aKOHOMEPHOCTSIX PAa3BUTHUS OPraHHUECKO-

ro MUpA;

® HaBbIKaMU padOThI € JaOOPATOPHBIM 00OPYJOBAaHUEM U MIPOBOAUTH HKCIEPUMEHTHI C CO-

0JIr0/IeHNEM TPAaBUJI TEXHUKU O€30MaCHOCTH.

1.5 O0mas Tpy10eMKOCTh JMCHMILIMHBI «XUMHYECKAsi 1 OMOTEXHOJIOTHD> COCTABIISET

3 3auetHbix equHuIl (nanee — 3E) (108 gacon).

HporpaMMa npeayCcMarpuBacT U3YyUCHUC MAaTCpUajia Ha JICKIUAX U J'Ia60paTOpHLIX 3aHATH-

sx. [IpenqycmMoTpeHa camocTosiTeIbHas paboTa CTY/ICHTOB IO TeMaM U paszaenam. [IpoBepka 3Ha-
HUI OCYyIIECTBIsIETCS (PPOHTANBHO, HHAWBUAYAIBHO.

1.6 O0beM ANMCUMNIIUHBI M BUIBI Y4€0HOI 1eATeTbHOCTH

O0onem JAUCHUIIIMHBI U BUABI y‘leﬁHOﬁ ACATCIbHOCTH

By yueOHoi padoThI Bcero yacoB 7 cemecTp
OO01mas TpyA0eMKOCTh 108 108
AyZIUTOpPHBIE 3aHATHS 66 66
Jlexumn 32 32
JlaGopaTopHble paboThI 34 34
CamocrosiTenpHas paboTta 42 42
By HTOroBOro KOHTPOJIS: 3a4eT

2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHUE

Y4yeOHO-TEMATHYECCKUI JIAH

HaumenoBanue rem Bcero AyauTopHble Camocro-
(pa3neJioB) 4acoB 3aHSATHSA siTeJIbHAas
Jleknun \ JlaGopaTtopusbie | palora




3aHATHUSA

BBenenue

[TpenMeT OMOTEXHOJIOTHH.
[lepuou3aiusi pa3BUTH

N

1.2

[IpenMer XUMUYECKOW TEXHO-
JIOTHH, €r0 3Ha4eHHe. XUMH-
YecKasi IPOMBIIUIEHHOCTh KaK
0Tpacib MaTEPUAIIBHOTO MPO-
U3BOJICTBA.

MeTtoanl OMOTEXHOJIOTHH

25

11

12

2.1

CoBpeMeHHbIE METO/BI CO3/1a-
HUS! IPOMBILIUIEHHBIX LITaM-
MOB MUKpPOOpPraHu3MoB. Me-
TOJIbI KOHCTPYHPOBaAHHUS iN Vi-
VO

2.2

MeTo/1bl TEHETUYECKOTO KOH-
cTpyupoBanus in Vvitro. Hc-
tounuku JIHK nist knonupo-
BaHUsA. MeTOIbl BOCCOEIUHE-
Hus pparmentoB JIHK. Bek-
TOPBI. DKCIpeccus yKepo-
HBIX F€HOB B MUKPOOpPTraHU3-
Max

2.3

[IpuroroBieHue NTUTATEIHHBIX
cpen

2.4

['eHeTHYECKH  MOAMQPHUIHPO-
BaHHbBIC OPTraHU3MbI

2.5

KynbpTypa KII€TOK U KyJIbTypa
TkaHeu. [loBepxHOCTHOE U
NTyOMHHOE KYJIbTHBUPOBAHHE.
[IpoTomnnacT pacTUTENbHBIX
KJIETOK KaK 00bEKT OUOJI0TH-
YECKOT0 KOHCTPYHPOBAHHUSI

2.6

MMMYHOOMOTEXHOIOT ST

N

2.7

MeToasl co3maHnus MOHOKIIO-
HAJIBHBIX aHTUTCII. Nx nuc-
[OJIb30BaHUE I JIEYEHUS U
JMArHOCTHUKH 3a007€BaHUI.

2.8

KoHcTpyupoBanue 1mraMMoB
IPOJYLIEHTOB MHCYJIMHA, o-,f3-
,Y-UHTEpPEpOHOB

2.9

Coznanue acconuaniu KyJsb-
TUBHUPYEMBIX KJIETOK BBICHINX
pacTeHu ¢ MUKPOOpPraHU3Ma-
MU

HNuxenepHas JH3UMOJIOT U

18

3.1

TexHosorust MoNy4eHus Bbl-
COKOYMCTHIX (PEpPMEHTHBIX
IpenapaToB

3.2

Meroapl UMMOOUITU3AIIAH.
Hocurenu mist uMmMoOuimnsa-
1895051




3.3

Hcnonb3oBanue pepMeHTOB B
HHIIEBOI TPOMBIIIIIIEHHOCTH.
OO6HapyxeHne OHoXuMHYe-
CKOW aKTHBHOCTH MHKpPOOpra-
HU3MOB IIPU IPOU3BOJICTBE
IHIIEBHIX POIYKTOB

3.4

BbuorexHosorusa B NUILIEBO
MIPOMBIIICHHOCTH

3.5

OOHapyKeHHEe  XUMHUYECKOMH
AKTUBHOCTH (PEPMEHTHBIX CH-
CTEM MHKPOOPTaHH3MOB U
BIHMsSIHAE (DAKTOPOB BHEIIHEH
Cpezbl Ha €€ MPOsIBICHHUE

3.6

[TpumeHeHrEe TMMOOHITH30-
BaHHBIX ()epMEHTOB. MMy~
HO(EepMEHTHBIN aHAJIH3, €ro
UCIIOJIb30BaHUE B MEIUIIMHE.
NMMoOunn3oBaHHbIe hepMeH-
ThI KaK JICKQpCTBEHHBIC TIpe-
napaThbl

buorexHogorus n JHEPIreTu-
Ka

4.1

IlyTHn peuenns sHepreTuye-
CKOM Ipo6eMbl METOIaMH
OMOTEXHOJIOTHH

4.2

MuxkpoOuonorunyeckoe moiny-
YEHHE YIJIEBO0POOB, BOAO-
poJia u T.1., UCIIOJIb3YEMBIX B
KaueCTBE TOIUIMBA

IKoJ0ornyecKass OuHOTEeXHO-
Jorus

5.1

Bboprba ¢ 3arps3sHeHneM
OKpYKAaroIIeH cpesibl ¢ OMO-
IO MUKPOOPTaHM3MOB.

5.2

[Tpon3BOICTBO U HCIIOJIB30BA-
HUE HUTpAruHa u a3oTobaxTe-
pHuHa

5.3

AspoOHBIE U aHAPOOHBIE
IPOILIECCHl OUUCTKU CTOUHBIX
BO/JI.

OKcKypeust

CoumnaiabHblii acIeKT 0UO-
TEXHOJIOTHH

6.1

buorexHomorus: CBCpUICHUA U
HanaCX/bIl.

6.2

HpasctBenHble IpoOIeMbl
OMOTEXHOJIOTHH

CroipbeBas 0a3a XUMHYECKOI
IMPOMBIIIJICHHOCTH
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7.1

Bunps! cbipbs. DKkOHOMUYECKOE
3HaYEHUE CBHIPbS B IMPOMBIII-
neHHOCTU. ChIpbeBbIE PECYPCHI




Amypckoii 001acTH.
3HavYeHWE BOJbI B IPOMBIII- 2 1 1
7o | 7IEHHOCTH M B obiTy. Cocros-
' HHE BOJOEMOB AMYpPCKO# 00-
nactu 1 JJanpHero BocToka.
73 Brigenenue XaopucToro Kauus 4 4
W3 CWJIHBUHHUTA U €r0 aHAJIU3.
74 VYMsruenue BoIbl HOHOOO- 2 2
' MEHHBIM CITIOCOOOM.
OcHOBHbIE Hay4YHble NPHH- 30 6 18 6
8. OUIObI W 3aKOHOMEPHOCTH
XHMHUYECKOH TeXHOJIOTHH
XUMHUKO-TEXHOJIOTUYECKUM 2 1 1
g1 |mpouecc.
IIpou3BOACTBO CEpHOM KHUCIIO-
THI
[Tomyuyenue cepHOW KHUCIIOTHI 4 4
8.2 | KOHTaKTHBIM CIIOCOOOM U3 ce-
DB
8.3 TexHomorust CBSI3aHHOTO a30- 2 1 1
Ta.
8.4 [TosryyeHne ammuaka u3 azoTa 2 2
BO3/yXa
Ornpenenenne TBOWHONW TOUYKH 4 4
ruapodochar Kaimpmus - JIU-
8.5 | rumpodocdar Kampuus 1O
pPacTBOPUMOCTH OKCHJIa Kajb-
st B pocdopHOi KucIoTe
8.6 CunukaTtHas IIPOMBIIICH- 5 1 1
HOCTH
8.7 [TosrydeHue J1erkorIaBKux 2 2
CTEKOJI
8.8 DNEKTPOXUMHYECKOE  IPOU3- 2 1 1
BOJICTBO
[lonyyeHue HHKENEBOTO MO- 2 2
8.9 | KpBITUS DIIEKTPOXUMHUYECKUM
crocoooM
8.10 | Metamtyprus 2 1 1
Ornpenenenre KOppo3nOHHOM 4 4
8.11 | CTOHKOCTH METaIOB B KUCIIOU
Y HEUTPAJIBHOU cpefax
812 [TepepaboTka  XMMHYECKOTO 2 1 1
TOTLINBA
HToro 3a cemectp 108 32 34 42
UTOrO 108 32 34 42
NuTepakTUBHOE 00YUYEHHE 110 AUCHUILIMHE
Ne HaumenoBanue TeM Bun dopma Kou-
(pa3neJioB) 3aHATHA HHTEPAKTUBHOI'Q BO
3aHATHSA 4acoB
1. | Ilpenmer Ouotexnonoruu. Ilepuoamnsa- JIK Jlexius ¢ ommOKaMu 2




11l Pa3BUTHS
2. | [IpuroroBneHne MATATEIBHBIX CPEJT JIP Pabora B mambix 2
rpynmnax

3 I'eneTnveckn MoauUITMPOBAaHHBIEC OP- K Jlexumsi- TUCKy CCHst 5
TaHU3MBI

4, boprba ¢ 3arpsisHeHreM OKpY KaroIiei JIK Kpyrusiit cton 2
CpeJibl C MOMOIIBI0O MUKPOOPTaHU3MOB.

5. | Bugsl cbipbsi. DKOHOMHUYECKOE 3Haue- JIK ITpocmoTp 1 00CyX- 2
HUE CBIPbSI B MPOMBIILIIEHHOCTH. ChI- JIeHUE BUICO(UITHBMOB
pbEBBIE pecypchl AMYpPCKOI 00JIaCTH.

6. | Bergenenue xiopuaa Kaaus U3 CHIIb- JIP Pabora B ManbIx 4
BHHHTA M €T0 aHAJIU3 rpynmnax

7. | 3HaueHue BOJBI B MPOMBIIIJIEHHOCTH U JIK Jleknus-nuckyccust 2
B ObiTy. CocrosiHHEe BOJZOEMOB AMYyp-
ckoi ob6nactu u JlanmeHero Bocroka.

8. YMsiruenue BoAbl HOHOOOMEHHBIM JIP Pabota B manbIx 4
CIIoco0oM. rpynmnax
UTOI'O 22

3 COAEP KAHUE TEM (PA3JIEJIOB)

1. BBenenue

[Ipenmer u 3amaum OmorexHosnoruu. llepuoansanus passutus. McnonwszoBanue ¢yHnaa-
MEHTAJbHBIX UCCIEAOBAHUN U HAYYHBIX JIOCTHKEHUN B 00JaCTH OMOJOTUYECKON XUMHH, MOJIe-
KYJISIpHOI OMOJIOTUH, MHUKPOOUOJIOTUH, TEHETHKU B OuoTexHosnoruu. OCHOBHbBIC HAmpaBICHUS
OounorexHonoruu. Mcropus pa3BUTHsS OMOTEXHOJOTHH, TIEPUOIU3ANNS C YIETOM HCIOIh30BAHUS
HNPUPOJHBIX U HENPHUPOAHBIX MUKPOOPTraHHW3MOB B KOHTPOJIUPYEMBIX M HEKOHTPOJIHPYEMBIX
YCIOBHSX JJIS TIOJIYYSHUS PUPOIHBIX TPOIYKTOB U MPOIYKTOB, HE UMEIOLIUX MTPUPOIHBIX aHa-
JIOTOB.

3amaun OMOTEXHOJOTUYECKUX IMPOU3BOJICTB, HAPOJIHOXO3SHCTBEHHOE 3HAYEHHE KOMMEp-
YeCKUX MPOIYKTOB, MX MCIIOJIB30BAHHUE B JIETKOM, MHUIEBOH, (hapMalleBTUYECKON MPOMBIIIICH-
HOCTH, MEJIMIINHE, CETbCKOM X03sicTBe. MCroap30Banme TOCTHKEHUN OMOTEXHOJIOTHH ISl pe-
[ICHUs] PHEPTeTUUECKUX U IKOJOrHdeckux mpobiem. IlepcrekTuBbl pa3BUTHS OMOTEXHOJIOTHU.
[Tepedenn paboOT C MOBBIIIIEHHBIM PUCKOM, MEPHI MPEOCTOPOKHOCTH, CITIOCOOBI 3AIIHUTHI.

BrnusiHue 6MOTEXHOIOTUH Ha Pa3BUTHE €CTECTBEHHBIX HAyK. Pollb OMOTEXHOJIOTHH B MPO-
(deccroHanbHON MOJTOTOBKE YUUTENS OMOJIOTUN U XUMUHU.

[Ipeamer XMMUYECKON TEXHOJOTHUM, €T0 3HAYEHUE. XHUMHUUYECKas MPOMBIIUIEHHOCTh Kak
OTpacib MaTePUATBHOTO MPOU3BOACTBA. OCHOBHBIC TPUHITUIIBI XUMUUECKHUX TTPOU3BOJICTB.

Oco0eHHOCTH OTpaciieBON CTPYKTYPhl XMMHUECKOTro Komruiekca. COBpeMEeHHBII YPOBEHb
U TIpoOJIeMbI Pa3BUTHUSI XUMHUECKOT0o KoMmiuiekca Poccuu. OcoOEHHOCTH pa3MeleHuss XUMHUUe-
CKOM IpoMbIuIeHHOCTH Poccuu. PazButre xumnyeckou mpomeinuieHHOCTH JlanmbHero Bocroka.
[TpombinuieHHbIN noTeHMan AMypcekoit odnactu u JlansHero Bocroka.

TunoBble pacueTbl B XMMHUYECKON TexHonoruu. [IpaBuna TexHUKH 0€30MacHOCTH MPH
BBITIOJTHEHUH PadoT.

2. MeToabl OMOTEXHOJIOTUM

DUBUKO-XUMHYECKUE METO/IbI, IPUMEHSIEMbIE B OMOTEXHOJIOTUH.

CoBpeMeHHbIE METO/Ibl CO3JJaHUsl MPOMBIIUIEHHBIX IITAMMOB MUKPOOPTraHu3MOB. MeTobl
KOHCTPYHPOBaHUs iN VIVO. Perymsius Mmetabomn3mMa B MUKPOOHOM KJIETKE: PETYJISIHS aKTHBHO-
CTH (EepMEHTOB, MEXaHU3Mbl MUHIYKIIMH U PEMPECCHH CHHTe3a (DepMEHTOB, aMUHOKHUCIOTHBIN
KOHTPOJIb MeTabonn3Ma (KaTabomuTHAsT pEnpeccHsi, TPaH3UEHTHAS PEIPECCHsl). DHEPreTHIECKOEe
COCTOSTHUE KJIETKH KaK PeryJsius MeTabonn3ma.

MeTobl reHETHYECKOT0 KOHCTPYHPOBAHKSI MUKPOOPTaHU3MOB iN VIVO: MyTareHes u MeTo-



IIbl BBIJIETIEHUSI MyTaHTOB. PeBepTpanThl. AykcoTpodsl. Cucrema penapaiuu, ee pojib B CHUXKe-
HuM 3¢dexra myrarenesa. [Iporeccsl oOMeHa HacIeICTBEHHON MH(pOpMaLUei, UCIOIb3yeMble
JUTSL TIOJTyY€HHUsI PEKOMOMHAHTHBIX IITAMMOB-TIPOIYIICHTOB: TIOJIOBOM M MapaceKCyalbHbIN dyKa-
PHOT, KOHBIOTAIHS, TPAHCAYKIHUS, TpaHC(HOpMAIH TPOKAPHUOT; CIAUSHUE IPOTOIIACTOB.

[Tna3mMuabl Kak JDONOJHUTENbHBIM T€HETUYECKUH MaTeprall MUKpPOOHBIX KieTok. Kommo-
HEHTBI IJIA3MUTHOTO PEIJIMKOHA, I€TEPMUHAHTBI, PErYJIUPYIOLIUe ero perkanuio. CoBMecTH-
MoCTh MazMujl. KonbloraTuBHble 1 HEKOHbIOTATUBHBIE I1a3MUJIbl. MoOMIN3a1Ms HEKOHBIOTa-
TUBHBIX IUIa3MMJI, CO3JaHHE TMOPUIHBIX (KOMHTErpaTUBHBIX) IU1asMul. Mcnonap3oBaHue KOHB-
FOTalyHU JUIsl OJyYEHHS! IPOMBIIIJIEHHO 3HAYUMBbIX IITAMMOB MUKPOOPTaHU3MOB.

@aru - BaXHEHIIUN HHCTPYMEHT T'€HETUYECKOI0 aHAIN3a U KOHCTPYUPOBAHUS IITAMMOB
Oaxrepuii. Tpancaykuus: crienuduyeckas, Hecnenuduueckas. Korpancnykuus. daropas KoH-
Bepcusl. TpaHCIo3upyeMble N€HETUUYECKUE BJIEMEHTBI: IIPOCThIE BCTABOYHBIE IIOCIIEA0BATENb-
HOCTH (JS-351eMeHThI), TpaHcno30Hk! (TN - ameMeHThI), haru-TpaHcmo30HbI U JIp. MeXaHU3MbI
IepEMELIEHNs] TPAHCIIO30HOB: PEIUIMKATHBHAsA U KOHCEpBaTHBHasl TpaHcno3uuus. [Ipumene-
HUE TPAHCIO30HOB JI1 OCYIIECTBJICHHUS JOKAJIM30BAHHOI'O MYTareHe3a € HCIIOJIb30BAHHEM
obmieTpancaAyupyomux (haros.

Tpanchopmanus. Tpancdekuus. McnonpzoBaHrue XpOMOCOMHON M TUIa3MUAHON TpaHC-
¢dopMauu B KOHCTPYMPOBAaHUH IITAMMOB MUKPOOPIaHU3MOB, HE UMEIOLINX COOCTBEHHBIX CH-
cTeM 0OMeHa HacJIeICTBEHHON nH(popMaLei.

Metoapl NOMy4YeHHsT MPOTOIIAcTOB. [lONMMATHICHITMKOND KaK A(GEKTUBHBIA HUHIYKTOP
ciusiHusT  TpoToriacToB. CrnocoObl  CIUSHUS MPOTOIIIACTOB. 3HAUYEHHE METOJa CIUSHUS
IIPOTOILIIACTOB JJISl CEIEKLIUH.

MeTo/1pl TeHEeTHYEeCKOro KOHCTpyrpoBanus in Vitro. Mcrounuku JTHK mis KIoHUpOBaHUSL.
Metonsl Boccoeaunenust pparmentos JTHK. BekTopsl. Dkcnpeccus 4yKepoAHbIX T€HOB B MUK-
poopraHuszMax. DHJIOHYKJI€a3bl, PECTPUKTA3bl - COCTABJIAIONIAs YacTh CUCTEMbl MOIU(BUKALINN
NPOKAPUOTHYECKUX KIETOK. M3omm3omepsl. DepMEHTATHBHBIA W XUMHKO-()EepPMEHTATUBHBINA
cunte3 rexos, [I1IP. BekTopubie monexynsl TpeboBanus, npeabsBisieMble K BEeKTOpaM. THIIbI
BEKTOPOB: TUIa3MuUbI, OakTeprodar A, 6akreprodpar M-13, kocmussl, hasmuasl. PekomOnnaHT-
ueie JIHK. KinonupoBanue u sxcnpeccus, METObl MACHTU(DHUKAIINH KIOHOB.

['enernyecku Moau(UIUPOBaHHbIE OpraHU3Mbl. ['€HHAst MHXKEHEpUs MPOMBIIIJIEHHO BaXK-
HBIX MHKpoopranuzmoB. Ocobennoctu poaa Pseudomonas, Streptomyces, Bacilus, Sacharomy-
ces, Corinobakterium, o0bsCHSOIINE UX MTUPOKOE MPUMEHEHHE B Pa3HOOOPa3HBIX OHOTEXHOJIO-
ruyeckux rmpoueccax. [lomyueHue mraMMoB MPOIYLIEHTOB MHCYIUHA, O-, -, Y-MHTEPPEPOHOB.
MoHOKIIOHAJIbHBIE aHTUTEJA YEJIOBEKa, X UCIOJIb30BaHUE B 00JIACTH TUArHOCTHKHU 3a00JieBa-
HUl, uaeHTudukanuu u auddepenunanum Bo30yauTenei, u3ydeHne UMMYHHOU CHCTEMbI opra-
HU3Ma, CO3/1aHHE€ BbICOKOcHenupuyeckol BakIUHBL. CrocoObl MOSyYE€HUS MOHOKIOHAJIBHBIX
AQHTUTEIL.

['eHeTnyeckas MHKXEHEPUS KUBOTHBIX. BekTopsl, ckoHCTpyupoBaHHbie Ha Oaze /IHK pa3-
JUYHBIX BUPYCOB: OHKOI'€HHOT0 BHpyca 00e3bsiH SV-40, Bupyca repneca, aiecHO- U peTPOBUPY-
coB. CelleKTUBHBIE MapKephbl, METO/Ibl TpaHC(HOpPMaLUK, siBJIeHHE KoTpaHchopManuu. KoHcTpy-
MPOBAHUE TPAHCTCHHBIX KUBOTHBIX. BO3MOXHOCTH r€eHETMUECKON MHKEHEPUH KUBOTHBIX.

['enernyeckass uHkeHepusi pacTeHUH. CeJeKTHUBHBIE MapKepbl M SKCIPECCHs] TEHOB.
BekTopsl: mima3Muael, BUPYChl, XJoporuiactHas 1 MutoxonapuansHas JJHK. Meroas! n texnuka
TpaHcQOpMallK: C UCIOJIb30BaHUEM arpoOakTepuil, MHOKYJISIMM TKAHEBBIX ASKCIJIAHTAHTOB,
KOKYJIbTHBAIIUK, TpaHC(POPMAIIMN JIMCTOBBIX AucKkoB U T.A1. Beenenune JITHK B pactutenbHble
KJIEeTKH M pereHepanusi TpaHCPOPMUPOBAHHBIX pacTeHHil. TpaHCreHHble pacTeHusl.
[lepcrieKTHBBI JAHHOTO HANPABICHUS.

Hcnonp30BaHne T€HETUYECKH MOAM(PHUIIMPOBAHHBIX OPraHU3MOB B PA3JIMYHBIX 00JIACTIX
HapOJHOI0 X03siCTBa.

Kynbrypa kieTok u KyibTypa TKaHed. [loBepxHOCTHOE M INIyOMHHOE KYJIbTHBHPOBAHUE.
[TpoTomacT pacTUTEIBHBIX KJIETOK KaK 00BEKT OMOIOTHYECKOro KOHCTpyrpoBaHus. Kierounas
nHxeHepus. Vcropus pasButusa. MeToasl KIETOYHOW MHKEHEepuHU. VX MCIOJIb30BaHUE B OHKO-



noruy, cenekuuu. JuddepeHnmpoBka U KaulycoreHe3 Kak OCHOBAa CO3JaHHs IMEepecagoyHbIX
KIIETOYHBIX KyNIbTyp. [loBepXHOCTHOE U TITyOUHHOE KYJThTUBUPOBAHUE KIIETOK.

[TpoTomnacT pacTUTENBHBIX KJIETOK KaKk OOBEKT OMOJIOrHuecKoro KoHcrpyupoBanus. [1o-
JTy4eHHUE U KyJIbTHBHPOBAHHUE MPOTOIJIACTOB PACTCHHIA: CTIOCOOBI U YCIIOBUS BBIICIICHUS TPOTO-
IJIACTOB, UX KyJIbTUBHpPOBaHHE. Perenepaius KJIeTOK, KIETOYHBIX KYJIbTYP U PACTCHHUH U3 MPO-
ToruiactoB. CIocOObI M MEXaHHW3M CIIUSHUS MPOTOILIACTOB, THOPUAU3AIHS COMATHUECKUX KJle-
TOK. [lepeHoc KJIeTOYHBIX OpraHeJl.

NmmyHOOMOTEXHOTIOTHSI. METOBI CO3/JaHUsI MOHOKJIOHAJIBHBIX aHTUTEN. X MCmoib30Ba-
HUE JJIs JICYeHUS U IUarHOCTUKU 3a0oseBanuii. KonctpyrnpoBanue mraMMoOB NpOAYLEHTOB HH-
cynuHa, o-,B-,y-uarepdeponon. Co3gaHue UCKYCCTBEHHBIX aCCOLUAIUN KYJTbTUBUPYEMBIX KIIe-
TOK BBICIIUX PACTEHUIN ¢ MUKPOOPraHU3MaMHU KakK cocod MoauUKaluu PacTUTEIbHON KIETKU
U pacTeHusi. ACCOIMAINK BBICIINX PACTEHUH C KIIyOCHHKOBBIMU OaKTEPHUSIMH, a30TPUKCHPYIO-
HIMMH, [TUAHOOAKTEPHUSIMHU, 3eJIEHOM BOJOPOCIBIO, TPHOaMHU.

3. NH:keHepHAs SJH3UMOJIOTHS

HcTtopust pa3BuUTUSl MPUKIATHON 3H3UMOJIOTUU. TE€XHOJOTUS MOJyYEHHUS BBICOKOYHCTBIX
dbepMeHTHBIX npenaparoB. KylbTHBHpOBaHHE MPOIYIICHTOB (EPMEHTOB, mepepaboTKa KyIbTy-
pasibHOM kuIKOCTH. Metoabl nMMoOunu3anuu. Hocutenu nis ummoOuin3anun XapakTepucTh-
Ka HOCHUTEIICH, UCIOIB3YEMBIX I MMMOOWIM3aNud (PepMEHTOB. MeToabpl UMMOOMITH3AIUN
dbepmeHToB: Qusnyeckue (aacopOius Ha HEPACTBOPUMBIX HOCHUTENSX, BKIIOYEHHE B I'ellb, HC-
MOJIb30BaHKE MOJIYIIPOHUIIAEMBIX MeMOpaH; UCIOIb30BaHUE CUCTEM JBYX(a3HOTO THIA) U XU-
MuYeckre (KOBaJCHTHO MMMOOUIN30BaHHbIe). [IpenmyiiiecTBa 1 HETOCTATKH JTaHHBIX METOJIOB
UMMOOMIIN3AINH, BIIUSHAC PA3IMYHBIX (PAKTOPOB HA KATAIUTUYECKYI0 aKTHBHOCTh HMMOOWIIN-
30BaHHOTO T€M WM UHBIM criocoOoM depmenta. CTaOMIbHOCTh UMMOOMIM30BAHHBIX (epMeH-
TOB. KuHeTHKOTEepMOIMHAMUYECKIE 3aKOHOMEpPHOCTH. Mcronp30BaHue EpMEHTOB B MHIIEBOH
npoMbIIeHHOCTH. OOHapykeHrne OMOXUMUYECKOW aKTUBHOCTH MUKPOOPTaHU3MOB TpU MPOU3-
BOJICTBE THINEBHIX MPOJAYKTOB. BHOTEXHOIOTHS B MUINEBOI MPOMBIIIIICHHOCTH. Vcnoib30Banue
B MPOMBIIUIEHHOCTH MMMOOWIM30BAaHHBIX (DEPMEHTOB ISl TOJYUYEHUS TIIHOK030-(PYKTO3HBIX
CIIUPTOB, MPEBPAMICHUS KpaxMayia B TIIOKO3Y, IMOJIYYCHHS CaXapoB W3 MOJIOYHOH CHIBOPOTKH,
MOJTyYeHUsl OpraHruecKux Kuciot (L - s6rmounas).

depMeHTCOIepKaIIe IEKTPOIBI T MOHUTOPHUHTA. [IpuMeHeHHe NMMOOUITN30BAaHHBIX
dbepmenToB. IMMyHOQEpMEHTHBIN aHANK3, €r0 UCIOIb30BaHUE B MeauiinHe. IMMoOUIHN30BaH-
HbIe (DePMEHTHI KaK JICKapCTBCHHBIE TIPeapaThl

4. BoTexXHOJIOTHSA M JHEPreTHKA

AKTyalnbHOCTh IIPOOJIEMBbI OOECTIEUeHUsI YEeJIOBEUECTBA SHEPTUel, posib OMOTEXHOJIOTUHU B
ee pazpemieHuH. [Ipou3BOACTBO BHICOKOKAYECTBEHHOTO TOILTMBA U3 OMOJIOTHYECKOTO ChIphs, OC-
HOBaHHOE Ha codeTaHuu (poTocwHTe3a W GepMeHTanuu. [IyTn permeHusl S HePreTUIECKOr Tpo-
OneMbl MeTofamu OuoTexHonoruu. [IpeBpaimieHne OGmomacchl B JIEHIEBOE BBICOKOKATOPHITHOE
TOIUINBO: OMoras, sTaHoi. MUKpoOnoIornyeckoe nojgyuyeHue yriieBoJopo0B, BOAOpoaa U T.1.,
HCIIONIb3YEMBIX B KauecTBe TorauBa. [1yTu moBeimeHus 3pHEeKTUBHOCTH MPOIecCOB (hOTOCHHTE-
3a.

5. Ikonornveckass OMOTEXHOJIOTUSI

MeToibl OMOTEXHOIOTHH, UCIIOIh3yeMbIe JIUISl PEIICHUs KOJIOTHYEeCKHX mpobieM. boprba
C 3arpsi3HEHUEM OKPYIXKAIOIIeH cpeapl C TOMOIIbI0 MUKPOOPTaHU3MOB: MUKPOOHas JAedopMarius
U KOHBepcHs. A3pOOHBIC U aHa’POOHBIC MPOIECCHl OYMCTKU CTOYHBIX BOJA. Y THIIU3AIUs TBEp-
JIBIX, )KUJIKAX OTXOIOB.

6. CounanbHbIi acneKT OMOTEXHOJIOT U

buorexHonorus: cBepiieHuss U HaASKAbl. HpaBcTBeHHBIE MPOOIEMBI OMOTEXHOJIOTHU.
Bo3MOXXHOCTH OMOTEXHOJIOTHH: TIEPCIIEKTUBB Ha OJmkaiIime HecKoJbko JeT. [IpemoTparie-
HUE pUCKa. DTUYECKUE U MpodeccroHalbHbIe MPo0IeMbl. MeXayHapOHOE COTPYTHUYECTBO.

7. CohipbeBast 0232 XMMHYECKOM NMPOMbIIIIEHHOCTH

[ToHsiTHE O CHIPHE, TOTOBOM MPOAYKTE, MIPOMEKYTOUHOM MPOIYKTE, OTXOAAaX U OTOpocax

MIPOU3BOJICTBA. BUBI CHIphs. DKOHOMUYECKOE 3HAYCHHUE CBHIPhS B TPOMBIIIICHHOCTH. ChIpbeBhIe
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pecypcbl Amypckoit obnactu. Knaccudukaiuys ceIpbsi: TBEpIOE, KHUIKOE, Ta3000pa3HOe; MPH-
POZHOE M CHHTETUYECKOE; MUHEPATbHOE U OPTaHUUECKOE.

3anacs! cbipbs. [loaroroBka celppsi K nepepaboTKe — COPTUPOBKA (KiIaccUpUKaLM), U3-
MellbYeHUE, YKPYITHEHHE, 00e3BOKUBaHKE, O0OTaIlICHHE.

CrniocoOb1 oOoraiieHus Celpbsi: KiacCH(UKaLuUs, IPaBUTALIMOHHOE OOOralleHue, 3JIeKTpo-
MarHuTHAas M AJIEKTPOCTaTUUeCKas cenapanus, ¢uotauus. TepMudeckoe odoramenue. XuMude-
CKue crocoObl oboramieHus. Pa3neneHue ra3zoBblx cMeceil MocieloBaTeIbHOM KOHJEHCAlUeH,
MOCJIEIOBATEIbHBIM ~ HMCIIAPEHUEM,  a0COPOIMOHHO-ECOPOIIMOHHBIM M aJICOPOLIMOHHO-
J€COPOLIMIOHHBIM METOJIaMH.

OCHOBHBIE MTPUHLUIIBI XUMHYECKOW TEXHOJIOTUH. [IpUHIMIT parioHAILHOTO HMCIIOIb30Ba-
HUS cbIpbs. KOMIIJIEKCHOE MCIIOIb30BaHKUE ChIPbsl. 3aMEHa MUIIEBOIO ChIPbsl HEMUILEBbIM. bes-
OTXOJHAs U MaJIOOTXO/IHAsI TEXHOJIOTHSI.

Buapl 1 HCTOYHMKM 3HEPTUH, IPUMEHAEMON B XUMUYECKOM IPOU3BOJICTBE (IHEPIUs IJIEK-
TpUYecKasi, TeIJIOBas, XUMUYECKasi, CBETOBAs U sIEpPHAsi). DHEPrOEMKOCTh XUMHUYECKHX MPOU3-
BOJICTB. PanmoHanbHoe ncnosb3oBanue 3Hepruu. KosgguureHT nenoab3o0Banus S3HEPruu.

3Ha4yeHne BOJBI B MPOMBIIUIEHHOCTH U B ObITy. COCTOSIHHE BOZOEMOB AMYPCKO# o0nacTu
u Jlanenero Boctoka. Boja, ucnonb3oBanue ee B XMMUYECKOM NMPOMBIIUIEHHOCTH. XapaKTepu-
CTHKa TPUPOJIHBIX BOJ U COAEpXKAIIMXCS B HUX npumeceil. OCHOBHBIE XapaKTEPUCTUKH BOJIBI:
coJieco/iepyKaHue, OKUCISIeMOCTb U Ap. JKecTKoCTh BOJbl, BPEMEHHAsl M IIOCTOSIHHAS KECTKOCTb.
dusnueckue, XUMHYECKHEe U (PU3UKO-XUMHUYECKHE CIIOCOOBI yMardeHus: Bojbsl. ObecconnBanue
BoJibl. CocTosiHre BoioeMoB AMypckoii obnactu u JlansHero Bocroka.

TpeboBanwusi, mpeabsBIsIEMble K Ka4eCTBY NMUTHEBOW W IPOMBIIUICHHON BOABI. OuYuCTKa
nuTheBOl Bosbl. I10AroTOBKA MUTHEBOM M MPOMBILUIEHHON (Te€XHOJOrHYecKoi) Boasl. IlyTu co-
KpaleHus pacxo/a BOAbI B MPOMBIIUIEHHOCTH. OO0pPOTHOE BOJOCHAOKEHHE.

8. OcHoBHbIC Hay4YHBbIC IPHHIHUIIBI H 3aKOHOMEPHOCTH XHMHUYECKOH TeXHOJIOTHH

[Tonsitue 0 xuMHKO-TexXHOJIOTHUEeCKOM mporiecce. Knaccudukamus nporeccos: mo ¢aszo-
BOMY COCTOSIHHMIO, PEareHTaM U MPOJIYKTaM peakluu, 0 TUIy XMMUYECKUX PEaKIHii, 10 MpHH-
IIUITYy KOHTAKTa pEareHTOB, 110 IapaMeTpaM TEXHOJIOTHIECKOTO PeKUMa U APYTUM MIPU3HAKAM.

XUMHUECKUE PEaKTOphl U XMMUYECKHE MPOLECCHl, MIPOTeKaroIyue B HUX. |'OMOreHHble U
TeTepOreHHBIC TPOIIECCH, UX 0COOEHHOCTH. J[BMKyImas cuiia mporecca U (HaKkToOphl ee ompee-
JSFOIIME.

PaBHOBecHe B XUMHKO-TEXHOJOTHYECKOM mporecce. [Ipumenenue npunnumna Jlelllarense
JUIS OTIpeleNIeHUs] MapaMeTpoB TEXHOJIOIMUYECKOro pexuma. PaBHOBecHasl CTeNeHb IpeBpalle-
Hus. Beixona npoaykra.

CKOpOCTb TEXHOJIOTHUECKUX MTPOIIECCOB.

I'omorennbie nporiecchl. OCHOBHBIE 3aKOHOMEPHOCTH TOMOTE€HHBIX IpOIecCOB. BrusHue
TeMIepaTypbl ¥ KOHIIEHTPALMN PEarupyrolX BELIECTB HAa CKOPOCTh MpOLEcca M BBIXOJ Ipo-
nykTa. MeTozpl BO3JIEHCTBUSI HA CKOPOCTh TOMOTEHHBIX M T€TEPOTeHHBIX MporieccoB. [IpoexTu-
pOBaHHUE U MOJEIUPOBAHNE XUMUKO-TEXHOJIOTHYECKHUX IPOLIECCOB.

Karanm3 B xumuueckoi mpoMbIieHHOCTH. CyIIHOCTh U BUBI KaTalu3a. THUIIBI KaTaIuTH-
YEeCKUX TPOILIECCOB: OKUCIUTEIbHO-BOCCTAHOBUTEIBHOIO B3aUMOJECHCTBUS M KHCIOTHO-
OCHOBHOTI'O B3aUMOJICMCTBUS BEIIECTBA C KaTAJIM3aTOPOM. [ 'OMOr€HHBIN M IeTepOreHHbIM Kara-
3.

CpoiicTBa TBepAbIX KaTanu3aTopoB. OTpaBlieHHE KaTaln3aTopoB. [IpOMEBIIIIICHHBIE KOH-
TaKTHbIE Macchl. AnmapaTypHoe o(OopMIIEHHE KaTaJUTUYeCKHX mIporeccoB. KoHTakTHbBIE amra-
partsl.

OcHOBBI MakpOKHHETUKU. OOIacT MPOTEKaHHs MPOLIECCOB: KUHeTH4Yeckas, Tudy3noH-
Hasl, iepeXxoaHast. THUITI TEXHOJOTHUECKUX CXEM: CXEMBI C OTKPBITOH IEIbI0, CXEMBI C YacTH4-
HOU pPeLUpPKYJISIKeH, IUPKYIISIMOHHBIE CXEMBI.

TexHONOrMYECKNE W TEXHUKO-DKOHOMHYECKHE II0Ka3aTeNll XHMHUYECKHX ITPOU3BOCTB:
IPOU3BOIUTENILHOCTh M MHTEHCUBHOCTD Pa0OTHI alnapaToB, BBIXO/ MPOIYKTa, KAYeCTBO TOTOBO-
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ro MpPOAYKTa, pacXobl MO CHIPHIO, TOIUIUBY, SHEPTUH, C€0ECTOMMOCTh MpoayKTa. Matepuanb-
HBI{, TETUIOBOM U SHEPreTUYECKH OaaHChl B XUMUYECKOM POU3BOJICTBE.
Ba:xueiinue XuMu4ecKue NpPoOM3BOACTBA
Ilpou3eoocmeo cepnoii Kucinomul

Cepnas kuciota. CBOWCTBa, MPOMBIIUIEHHBIE COPTa U 0OJACTH MPUMEHEHUs] CEPHON KHC-
7011, ChIpbE CEPHOKUCIOTHOM MpoMbIieHHOCTH. [Tomydenne okcuna cepsl (1V). O6xkur koi-
ye[aHa Kak IMPUMEP T'€TEPOr€HHOr0 HEKAaTaJIUTUYECKOTO BBICOKOTEMIIEPATYpHOIO Ipolecca B
CUCTEME «T — I'». THIIbI 00XKHUTOBBIX Tedeid. [leub «kumsiero ciosy», ee npeumyiiectsa. OOrmast
OUYHCTKa 00KUTOBOTO Ta3a.

KoHTakTHBIH c1ocod Mpou3BOACTBAa CEPHOM KUCIOTHL. CrieruanbHasi OYUCTKa 00KUTOBOTO
rasa, ee HazHadeHue. Okuciienne okcuaa cepbl (1V) xak mpumep oOpaTUMOTO, T€TEPOTCHHOTO,
KaTaJUTHUYECKOTo Ipouecca. TeopeTnueckne ocHOBBI oKucieHus okcunaa cepsl (1V). Ipumense-
Mble Katanu3aropbl. KOHTakTHbBIE annapaTsl CO CTAMOHAPHBIM M KUIISIIIAM CJIOSIMHA KaTalu3a-
Topa. Xemocop6Orust okcuaa cepsl (VI). Teoperudeckne ocHOBBI BbIOOpa abcopbenrta. OnTH-
MaJibHbIE yCIIOBHS mporecca copOuuu. [IpuHumnuanpHas cxema Mpou3BOJICTBA CEPHON KUCIOThI
KOHTAKTHBIM CIIOCOOOM M3 KOJTYe/1aHa.

CxeMa mpou3BOJCTBA CEPHOU KUCIOTHI METOJIOM JABOMHOIO KOHTAKTUPOBAHUSI.

OcoOEeHHOCTH MPOU3BOACTBA CEPHOM KUCIOTHI IO «KOPOTKOM» CXeMEe U METOJIOM «MOKPO-
ro KaTanau3ay.

HuTpo3ssslil ciocod npou3BOJACTBA CEPHON KHCIIOTHI.

OCHOBHbBIE TEH/ICHIINH B Pa3BUTUU CEPHOKUCIOTHOIO TPOU3BOJICTBA.

Texnonozua céa3anno20 azoma

3HaueHHE COEAUMHEHUN a30Ta JJIsl HApOJHOro Xo3siicTBa. IIpoMbllIEHHBIE METOABI «CBSI-
3bIBaHUSA» a30Ta (JyrOBOM, IIMaHAMMJIHBIM, aMMHAuYHbIi), UX CpaBHUTEIbHAS XapaKTEPUCTHUKA.
Coblppe B NMPOU3BOJACTBE aMMHaka. MeToabl MOJy4YeHHUsl a30Ta, BOJAOPOAA U a30TBOJAOPOAHOM
cmecu (ABC) nnst cunTe3a ammuaka. JIBycraauitabiid mporecc npousBojactsa ABC u3 npupoa-
HOT'O ra3a KOHBEpCHEeH MeTaHa C mocienayoleid kouBepcuen okcuaa yriaepona (11). [Monyuenue
a30Ta W3 BO3AyXa METOJIOM TIyOOKOro oxjakaeHus. IIpoW3BOACTBO BOAOpPOAa M3 KOKCOBOTO
rasa.

Cunre3 ammuaka u3 ABC kak nmpuMep KaTalUTUYECKOTO MPOLEcca, OCYIIECTBISEMOTO 110
nuKiInieckon cxeme. Teopernueckue ocHOBBI cuHTe3a. COCTaB KaTaau3aropa, KaTaIUTUYECKUE
anel. [Ipenkaranus, ero HasHaueHue. [IpuHIunuManbpHas cxema NMPOM3BOACTBA aMMMaKa IMpU
CpPEHEM J[1aBJICHUHU. YCTPOMCTBO KOJOHHBI CHHTE3a. Mcmonp30BaHME TEMJIOTHI peakUuu s
NoJJIepKaHUsl aBTOTEPMHUYHOCTH IpolLiecca.

A30THas KHMCJIOTa, €€ CBOICTBA, MPOMBIIIJIEHHbIE copTa M 00slacTh npuMeHeHusi. OCHOB-
HbIE CTa/IMM MTPOU3BOJICTBA A30THOM KUCIIOTHI U3 aMMHUaKa.

TeopeTnueckue OCHOBBI OKMCIIEHUS aMMHUaKa METOJIOM M30HpaTesibHOro kKaranusa. Onrtu-
MaJbHBIE YCIOBHS OKHCIICHHS aMMuaka 10 okcuza azora (Il). YcrpoiictBo KOHTakTHOTO amnma-
paTa MOBEPXHOCTHOIO KOHTaKTa. IIpuMeHseMble Kartamu3aTopbl. TeOopeTHUEeCKHEe OCHOBBI IIPO-
1eccoB okucienust okcuaa asora (), mumepusanus u abcopOuus oxcuaa azora (V). Biusuue
OCHOBHBIX [IapaMETPOB Ha CKOPOCTH MPOLIECCAa U PABHOBECUE B CCTEME.

[IpuHuMnuaneHas cxema MPOU3BOACTBA pa30aBIEHHONW a30THOM KHUCIOTH KOMOWHUPOBAH-
HbIM MeTozioM. [IpenmyiecTsa Mmeroza.

[Ipon3BOICTBO KOHIIEHTPUPOBAHHOM a30THOM KucIOThl. KoHIeHTpupoBaHue paz0aBieH-
HOW a30THOW KUCHOTHI. IIpsAMoOl cuHTE3 a30THON KHUCIOTHI. TEXHOJIOrMYecKass cxema MpsiMOro
CHHTE3a a30THOU KUCIOThI. OCOOEHHOCTH MpoIiecca.

OCHOBHBIE HalPaBJIEHUS Pa3BUTHUS MIPOU3BOJCTBA AMMHUAKa U a30THOM KUCIIOTHI U €€ CO-
Jen.

Cunuxamnan npomMvluiIeHHOCMb

Krnaccudukanus u xapakTepucTuka MpOAyKTOB CHJIMKATHOM MpOMBIIIIEHHOCTH. X 3Ha-
YeHHE B HApOAHOM Xo03dicTBe. COCcTaB CMIIMKATOB M MX CTpPOEHME. J[MarpaMMa COCTOSIHUS «OK-
CHUJ KPEMHUS - OKCH/JT QJTFOMUHHUSI.
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CoIpbe 1715 MPOU3BOJACTBA CUIMKATHBIX MarepuanioB. [lonroroBka ceipbs. TUMoBbIE Mpo-
I[ECChl TEXHOJIOTUU CHUJIMKATOB. BhICOKOTEMIIEpaTypHas 00padoTKa MIMXThI M TPUMEHSIEMBIC all-
naparsbl - MIaXTHbIE, TYHHEJbHbIE, 0apa0aHHbIe BPAIIAIOIIMECS U BAHHBIC TIEUH.

Orneymnopsl. OCHOBHBIE BHUBI OTHEYIMOPHBIX MaTEpUANOB. AITIOMOCHIMKATHBIE OTHEYIIO-
PBl, UX PA3HOBUIAHOCTH U MIPUHIIUII OTyYEHUS.

Crekina. CoctaB, cTpoeHUE U Kiaccu(UKaIWs CTEKOI. 3aBUCUMOCTh CBOHCTB CTEKJIA OT €T0
coctaBa. ChIpbe B CTEKOJbHOM MPOMBIIIIEHHOCTH. DU3UKO-XUMUUECKHE MTPOLIECCHI, POTEKAIO-
mue Tpu Bapke crekioMacchl. CrocoObl (OPMOBaHUS CTEKISHHBIX HW3ICIHI: BBITSITUBAHHE,
IIPOKAT, JINThE, BBIIyBaHHe, IpeccoBanue. [lonsTue o curtaniax.

Bspxkymue Bemectsa. Chlpbe A1 NPOU3BOACTBA BXKYIIUX BewecTB. [IponsBoacTBo mopr-
nananeMenTa. OU3NKO-XMMHYECKHE MPOLIECCHl MPOU3BOICTBA. [IpuHIIMNIHaNbHAs CXeMa MPOou3-
BOJICTBA. XMMH3M 3aTBEPICBAHUS LIEMEHTHOW MacCChI.

Kepamuueckue matepuanbl, ux oOmias xapakTepucTtuka u kiaccupukanus. Ceipbe 17
IPOM3BOJICTBA KepaMuiyeckux MaTepuanioB. Kupmuy, Gapdop, dasHc, oraeynopsl, crenuaibHas
KepaMuKa.

Kepamuka ¢ 351eKTpU4eCKUMHU, MATHUTHBIMU U ONTUYECKUMU QyHKIUsAMU. [Ibe30KepaMu-
ka. Kepammka ¢ xumudeckumu H siiepHbIMH  (QyHKUUAMU. KOHCTpYKIMOHHAsE KepaMmu-
ka.llepcrieKTHBBI pa3BUTHS KEPAMHUECKUX MAaTEPUAIIOB.

dnexmpoxumuueckoe npou3e00Ccmeo

DneKTpruyecKasl S3HEprusi, UCMOJIb30BAHUE €€ B XUMHYECKOM TEXHOJOTUHU. DIEKTPOTEPMHU-
YECKHE U DJIEKTPOXUMHUYECKHE MPOLECChl. TeOpeTUdeCKUue OCHOBBI IIPOMBIIIEHHOTO 3JIEKTPO-
nu3a. Teopernueckoe M MPAKTHUUECKOE HANpsDKEHWE INpu 3JiekTponuse. IlocnenoBarenbHOCTD
paspszia MOHOB B pacTBOpPE U paciuiaBe. KoaudyecTBEHHBIE IMOKAa3aTenu MpoLecca dJIEKTPOIn3a -
BBIXOJI 10 TOKY ¥ KO3()(PHUIIMEHT UCTIOTIB30BAaHUS SHEPTUH.

[Ipon3BOACTBO XJIOpa M TUAPOKCHUAA HATPHUSL JIEKTPOIU30M PACTBOPA XJIOPHIA HATPUSA KaK
IpUMEpP 3JIEKTPOXMUMHUYECKOro mpouecca. TeopeTHyeckue OCHOBBI 3JIEKTPOJIM3a C JKEJIE3HBIM
(znadparMeHHBIM METOM) U PTYTHBIM KaTofamu. VX npuHIMNNAIbHOE pa3inyie U CPABHUTEIb-
Has Xxapaktepuctuka O01acTu MPUMEHEHHUS XJIOpa U TUAPOKCHIA HATPHSL.

Memannypzusn

Knaccudukanus MetamioB. 3HadyeHHe METaJJIOB JUIsl HapoiHOTro Xo3siicTBa. CriaBbl. Me-
tajutyprusi. Celpbe YepHON M 1BeTHOW MeTaimypruu. Buael ceipes. Knaccuduxanus pyn. Kom-
IUIEKCHOE MCI0JIb30BaHKE CYIb(UIAHOTO ChIPbs 1 KOMOMHUPOBAHNE METAJUTYPrHUECKOTO MPOU3-
BOJICTBA C CEPHOKHUCIIOTHBIM.

OcHOBHbIE CcHIOCOOBI MOJIYyYEHUS] METAIIOB - MUPOMETAJUTYPrUuecKue, TuApOMEeTalTypru-
YECKHE U ANIEKTpOMeTALTyprudeckue. U3nKo-XMMUYECKHE OCHOBBI MPOLIECCA BOCCTAHOBIICHUS
METAJIJIOB U3 UX COCUHEHUM.

[Bernas meramryprus. [IpousBonacTBo amomuHus. CBONCTBA aJlOMUHUS U €TO CIUIABOB,
UX 3Hau€HHE JUIsl HApOJHOTo Xo3sicTBa. ChIpbe A NPOM3BOICTBA altoMUHUSA. CriocoOb! BbIE-
JIEHUs NIMHO3EMa U3 PYJI: LIEIOYHBIE, KUCIOTHBIE U 2JIEKTPOTEPMHUYECKHE.

[Mosnyduenue rimHo3eMa (Al203) MOKpBIM I1eT0YHBIM criocoboM (criocob baitepa) u croco-
060M cniekaHusi. XMMHU3M IPOIECCOB U MPUHLIUITUAIBHAS CXeMa IIPOU3BOJICTBA.

IIpon3BOACTBO aTOMHUHMA U3 TNIMHO3eMA. TeopeTHYecKre OCHOBBI NPOLECCa IIEKTPOIIN3A.
[TepBuuHbIE 1 BTOPUYHBIE MTPOLIECCHI B CUCTEME (TIMHO3EM - KPHOIUT». DIEKTPOJIU3Ephl C 000-
FOKEHHBIMH U CAMOOOKUTAIOIIUMHUCS aHOAAMHU. Y CTPOMCTBO AJIEKTPOJIM3Epa ¢ CaMOOOKUTal0-
HIMMCsl aHOJOM. TeXHOJOTrHYecKHe MoKa3aTelly Ipoliecca djekTponnsa. PaduHupoBanue aito-
MuHUs. CruiaBsl HA OCHOBE aJIFOMUHUS.

Uepnpie metaiuibl. CIutaBel HA OCHOBE Keje3a, uX Kiaccuukamnus u cBorcTBa. Jlmarpam-
Ma COCTOSIHMS <OKEJIE30 - YIVIEPOA», €€ aHAIM3 U IIPAKTUYECKOE UCII0JIb30BaHUE.

[IpousBoncTBO uyryHa. JKenesHble pyabl, UX KJacCU(pUKALKs, COCTaB U MOATrOTOBKa. Ar-
JIOMepalys U U3roTOBJIEHUE OKaThblliei. TeopeTuueckue OCHOBBI JOMEHHOIO Ipouecca. XUMu-

13



YECKUE PEaKIMH, IPOTEKAIKUE B TOMEHHON nevn. [IpsimMoe n KOCBEHHOE BOCCTAHOBJIICHUE OK-
CHUJIOB XKele3a.

VY CTpoiicTBO TOMEHHOM €Y - peakTopa MOJIHOI0 BBITECHEHHUs, Pa0OTaIOIIEro no NpUHILHU-
Iy IPOTUBOTOKA. PerenepaTtops! (kaynepsl), UX poJib. ONTHUMaIbHbIE YCIOBHUS TOMEHHOIO IIPO-
1iecca: COCTaB IIUXTHI U 1yThsl, TEMIIEpATypa, JaBJICHHUE.

[TyTtn uaTeHCHUUKAIIMKA JOMEHHOTO IpoIiecca: NPUMEHEHNE KUCIOpO/ia, PUPOIHOTO rasa,
COBEpPILEHCTBOBAHME KOHCTPYKIMHU Meud (YKpyIHEHHUE €€ pa3MepoB, KOMIUIEKCHAs MEXaHM3a-
1M1, aBTOMATU3alMs KOHTPOJIS U ynpasieHus ). Micnonb30BaHne JOMEHHBIX IJIAKOB U JOMEHHO-
ro rasa.

[TpousBoacTBo cranu. Kimaccudukammst 1 cpaBHUTENIbHAS OIIEHKA METO/IOB BBHIINIABKU CTa-
au. KuciopoIHO-KOHBEPTOPHBIM METOJ, €ro NpeuMyIlecTBa. XUMHUYECKUE PEakLnH, NPOTeKa-
IOIME B KOHBEPTOpE: OKHCICHHE YIJIEpo/Aa M MpHUMecei, o0pa3oBaHHE NIIAKOB, PACKUCICHUE
okcuna xenesa (I). YcrpolictBo m pexxum paboTel kKoHBepTOpa. ChIpbe IS KHUCIOPOIHO-
KOHBEPTOPHOTO CIOCO0a BBIIUIABKH CTAJIH, €r0 OCOOCHHOCTH. XUMHUYECKHE PEaKIH B Te€Tepo-
TECHHOU CUCTEME «T'a3 - IIJIAK - METaJl».

MapTeHOBCKUi crIoco0 MPOM3BOJICTBA CTAIH, €r0 HEIOCTATKU. Y CTPOMCTBO MapTEeHOBCKOM
neud. [yt mHTeHCHMUKAIMM MapTEHOBCKOIO Ipoliecca: MPUMEHEHHE KUCIOPOJa, CXKaToro
BO3/yXa, IPUPOJHOrO ra3a. /[ByXBaHHbIE MAPTEHOBCKUE MEYH.

BrimnaBka cranu v GpeppociiaBoB B 3JIEKTPUUECKUX Medax. DIEKTPOYTroBble M UHIYKIH-
onnble neun. KauectBo cranu. [lepepabotka cranu. HenpepbiBHas pas3iivBKa CTaju.

IIpsimoe BoccTaHoBIEHUE Xene3a U3 pya. Ceipbe, €ero MoAroToBka u nepepadborka. Peakro-
PBI IPSIMOTO BOCCTAHOBJICHHSI JKeJie3a U3 pya: OapabaHHBIE BpaIArOIIMECs MEYH, NEUN C «KUTIS-
MM c10eM». OCHOBHBIE BOCCTAHOBUTENHN. XUMUYECKUE PEAKLIUN BOCCTAHOBIICHHUS.

PapunnpoBanue MetamioB: KapOOHWIBHBIN CIIOCO0, 30HHAS TIaBKA U JP.

[TopomkoBast Mmetamtyprus. [IpoMblluieHHBIE METO/IbI TOPOIIKOBONW METAJLITYPruu - husu-
KO-XMMHYECKHE U MEXaHUYeCKue. XUMHUYECKHe, (PU3NUECKUEe U TEXHOJIIOTHIECKHE CBOMCTBA Me-
TaJUINYECKUX MOPOIIKOB. DOPMOBAHME U CIIEKAHUE METAJUIMYECKHUX IIOPOLLIKOB.

[lepcriekTHBBI pa3BUTHS YEPHOU M LIBETHOM METALTypruu B AMypckoi obsactu, Ha [lainb-
HeM BocTtoke, B cTpaHe B LIEJIOM.

Ilepepadomka xumuueckozo monauea

Bupas! TorumBa, X XapakTepUCTHKA. 3amachl U poJib TOIUIMBA B SHEPIeTHYECKOM OaaHce
cTpanbl. [Ipoucxoxaenne pa3nuyHbIX BUJOB TOIIMBA. OCHOBHBIE XapaKTEPUCTUKH TOILIUB: CO-
CTaB, PHEPreTHUECKUE XapaKTEPUCTHKH, TEMIlepaTrypa TOpeHHs, TEIJIOTBOPHAs CIIOCOOHOCTb.
TomImMBO Kak CbIpb€ XUMHUUYECKOW MTPOMBIILIIIEHHOCTH.

IlepepaboTka TBeproro TorumBa. Buabl nepepaboTKu: MUPOSIN3, Ta3u(UKanus, THIAPUPO-
BaHue. KomIuiekcHoe HCIosib30BaHNe KOMIIOHEHTOB TBEPAOIrO TOIUIMBA IPU €ro 1eCTPYKTUBHOM
nepepadoTKe.

KokcoBanue kameHHbIX yriieil. CyIHOCTh MeTo/1a ¥ PU3UKO-XUMHUYECKUE MTPOLIECCHI, TTPO-
TEKalolIMe B IIUXTE NPU KOKCOBaHMHU. YCTPOMCTBO KOKcoBOHW mneuu. Ilepmommueckas paborta
KOKCOBOM KaMmepbl U HeNpephIBHAsI paboTa KOKCOBOM OaTapen. MexaHu3anusl U aBTOMAaTH3aIUs
npouecca KokcoBanus. Cyxoe TylIeHHe KOKCa, ero IpeuMyIIecTBa.

[Iponyktsl kKokcoBaHus. IIpsAMOl KOKCOBBIM ra3, ero cocras. [IpuHIMNManbHas cxema
YJIaBJIMBAaHUS M Pa3J€lICHNs KOKCOBOIO ra3a. BrlieneHne KaMeHHOYTrOJIbHON CMOJIBI, YJIaBJIMBa-
HUE COCIMHEHM aMMHaKa U ChIporo 6ensoina. [lepepaboTka chiporo 0eH30J1a 1 KAaMEHHOYTOJIb-
HOU cMoJIbl. BbIslenenue u o4ncTka apoMaTHyeckux coequHeHnit. OOpaTHbI KOKCOBBIH T'a3, ero
HCIIOJIb30BaHUE.

HuszkotemneparypHoe KOKCOBaHUE (IOJTYKOKCOBaHKE) Topda, ClIaHLEB, IpeBecuHbl. Llenb
npolecca MoTyKOKCOBaHUS TBEP/IbIX TOILIUB.

I"a3udukanus TBepOro TOIIMBA. ABTOTEPMUYECKHE U aJUIOTEPMHUYECKHE MPOIIECCHl ra3u-
¢ukanuu. ['azoreneparops! razudukanyu TBEPIOTO TOIUIMBA (B IUIOTHOM CIIO€, B «KHIISILIEM)
clioe, B a3p030JIbHOM MMOTOKe). ['asudukanus B BaHHE C pacIuIaBIeHHBIM >kene3oM. [TonzemHuas
razudukamnus yris.
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I'uapupoBanue TBepaoro Torausa. [ maporasudukarusi.

Ilepepabotka HedTH U HedrenpoaykroB. HedreHocHsie paiions! cTpanbl. CriocoObl 100b1-
4yH, cocTaB U cBoicTBa HedTu. [Ipobrema KOMIUIEKCHOTO MCHOJIB30BAaHUS ChIpbS IpU Iepepa-
6otke Hedtu. [ToaroroBka HehTH K mepepadboTKe.

[Ipunnuns! nepepadotku HepTH U HedrenpoaykToB. IIpsamas meperonka HedTu. Cyu-
HOCTh METO/Ia U IPUHIMITAAIBHAS CXeMa JIByXCTYIEHYaTOW YCTaHOBKH aTMOC(EepHO-BaKyyMHOU
neperonku HedTu. [loaroroBka HEPTH K MPSIMOM TOHKE. Y CTPOHWCTBO TPyOUaThIX MEUei U PEK-
TUPUKATMOHHBIX KOJOHH. COCTaB M XapaKTEePUCTHKA MPOTYKTOB MPSMOiA TOHKU HE(TH.

Bropuunas (xumuueckas) nepepadorka HedgTu. [lyTn yBenmnueHus BeIxoaa Hauboliee 1eH-
HBIX He()TEMPOYKTOB U YIIYULICHUS UX Ka4eCTBa.

BricokoTeMiiepatypHble METO/IbI IECTPYKTUBHON MepepadOTKH HEPTEHIPOAYKTOB: KPEKHHT
u apomaruzanus (pupopmunr). Llens n pasHOBUAHOCTH KpeKHMHTa HEPTENpoayKToB. CTaOmIIb-
HOCTb YIJIEBOJIOPOIOB PA3IUYHBIX KJIaCCOB. XUMHUECKUE PEAKIUH, POTEKAIOIINE MTPU BHICOKHX
TEMIIEpATypax.

Karanutuueckuii KpeKuHT, pUMEHsIEMOE ChIpbe U Karainu3aTopbl. Cxema HpeBpalleHui,
IIPOTEKAIOIIMX HA aJIFOMOCHWIMKAaTHOM KaTaJlU3aTope. Y CJIOBHUS ONTUMAJIBHOTO peXHMa IpoLec-
ca. [IpoayKThl KaTaATUTUYECKOTO KPEKUHTA, UX OTIUYHE OT MPOIYKTOB TEPMHUUECKOTO KPEKHHTA.
[TpyHIMIT KCIIONIB30BAHUS JBUKYLIETOCS CJIOSl KaTalu3aropa MpU KaTaIUTUYECKOM KPEKHHTE.
Cxema yCcTaHOBKU KaTaJMTUYECKOTO KPEKHHIa C COBMEIIEHHBIM PEaKTOPOM U PEreHepaTopoM.
KpeKuHr B KUITAILIEM CI10€ KaTaJIn3aTopa.

Karanutuueckuii pudopmunr. Coipbe 1 IpUMEHSEMbIE KaTaanu3aTopbl. XUMHUECKHUE peak-
L[UY, NpOTEKaroIue pu pupopMuHre. Pa3HOBUIHOCTH KaTaIUTUYECKOrO pu(OpPMHUHTa: MPOU3-
BOJICTBO BBICOKOOKTaHOBOTO OeH3MHa (obiaropakuBanue OCH3MHA) U UHAMBUAYATbHBIX apoMa-
TUYECKUX YTIEBOI0POAOB (apomaTu3anus). [IpuHIMnuanbHble CXEMbI IPOLIECCOB.

[IpoayxTsl mepepaboOTKu HEPTH, UX COCTAB, CBOICTBA U MpuMeHeHne. OKTaHOBas U IIeTa-
HOBAasi XapaKTEPUCTUKU MOTOPHBIX TOIUIMB. Ounctka HedrenpoaykToB. CoBpeMeHHas OpraHu-
3anus He()TeXUMHUYECKOTO Mpon3BoAcTBa. Hedrexumuueckrue KOMOMHATEI.

[TepepaboTka razoobpasnoro TormBa. Kinaccudukanus razoodpasusix Tormus. [Ipupoa-
HBI ra3 u ero npuMenenre. CocTaB MOMYTHBIX HEPTIHBIX Ta30B U Ta30B HeTenepepadOTKH, UX
MCIIOJIb30BaHUE B KayeCTBE TOIJIMBA U XUMHUYECKOro Chipbsi. KoHBepcHsl mpupoIHOro rasa, ee
Pa3sHOBUIHOCTH: KOHBEPCHs C BOJASHBIM IAapOM, HEMOJIHOE OKUCJIEHUE, OKHCIUTEIbHBIN MUpPO-
3. [IpuMeHeHre KOHBEpCUM AJIsl IPOU3BOJICTBA CUHTE3-Ta3a, a30TBoJopoHOM cmecu (ABC),
arieTuseHa u Bogopoaa. IlepepaboTka KpeKMHr-raza. AJTKWIMpoBaHue OyTUIEHOBON (paKLuy.

4 METOANMYECKHUE PEKOMEHJAIIUHU (YKA3AHUA) JJIAA CTYAEHTOB
IO U3YYEHUIO JUCHUITJIMHBbI

N3yuenne XUMHYECKOM TEXHOJOTUM M OMOTEXHOJIOTHU HEOOXOIWMO TPHU TMOATOTOBKE
yuutesei Ononoruu u xumMui. L{enpro HacTosIIero Kypca sSBiasieTcs MOArOTOBKA BBIMTYCKHUKOB K
MPENOJABAHUIO €CTECTBEHHBIX JNUCIUIUIMH B IIKOJIBHOM KYpCE€ C YYETOM COBPEMEHHBIX JOCTH-
JKEHUI B 00JacTH OMOTEXHOJIOTHH U MOJIEKYJISIpHON Ononioruu. JIuciumninHa XuMu4eckon Tex-
HOJIOTHMHM JIOJDKHA OOecrneunBaTh MOATOTOBKY BBICOKOKBAIU(DHUIIMPOBAHHBIX CIIEIIUAIIMCTOB,
3HAIOIIUX COCTOSHUE XMMUYECKOW MNPOMBILIJIEHHOCTH CTPaHbl UM NEPCIEKTUBBI €€ Pa3BUTHS,
CIoCcOObI TOOBIYH, MOATOTOBKH U KOMITJIEKCHON MepepadO0TKH BaKHEHIINX BUOB XUMHUECKOTO
ceIpbst. CrenUanuCcT-XUMHUK JIOJDKEH 3HATh TEOPETUUYECKHE OCHOBBI, TEXHOJOTUYECKUE MPOIEC-
Chbl M THUIIOBBIE ammaparbl OCHOBHBIX XHMHWYECKHX MPOU3BOJCTB, MCIOJb30BAHUE MPOMYKIUU
XUMHUYECKON MPOMBINIJICHHOCTH B HAPOJIHOM XO3SIICTBE, UMETh MPEJCTaBICHHE 00 SKOHOMHKE
XMMHYECKOW MPOMBIIIJIEHHOCTH, METOJIaX OXPaHbl OKPY>KAIOIIEH Cpeabl OT BPEAHOTO BIIMSHUSA
MPOAYKTOB U OTXOJOB XMMHUUYECKON MPOMBIIUIEHHOCTH, SICHO MPEACTABIISTh 3HAYEHUE XUMU3a-
UM HAPOJIHOTO XO35IMCTBA, €€ OCHOBHBIE HAIPABJICHUS.

OcHOBHBIE 33/1a4U Kypca 3aKII0YarTcs B ((POPMUPOBAHHUH MPEICTABICHUI O BO3ZMOYKHO-
CTH HCIOJIb30BAaHUS MPOIIECCOB, JIGKAIIUX B OCHOBE (D)YHKIIMOHUPOBAHUS KUBBIX CHUCTEM IS
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IPOM3BOJICTBA KOMMEPYECKOI0 MPOAYKTa. DTH OOIIMEe Hay4Hble MPUHIMIIBI U3JIaraloTcs B mep-
BOH 4acTH JIEKLIMOHHOI'O Kypca, KOTOpasl IPEIIECTBYET U3YUEHNUI0 XUMHUKO-TEXHOIOITHUECKUX
IPOLIECCOB.

CoBpeMeHHbIE TPOMBIIIICHHbIE TPEANPHUATHS MPEACTABIAIOT cO00il coueTaHue mpous-
BOJICTB paznuyHoro npoduis. Hapsny ¢ pa3BuTHEM XMMHUYECKOW MPOMBIIUICHHOCTH U yBEJHU-
YEeHHEM YHciIa XMMHUYECKUX MPOU3BOACTB IPOUCXOANT UX TUNM3aus. I[Ipu 3ToM HOBbIE TEXHO-
JIOTMYECKUE IPOLECChl U CHCTEMBbl YIPaBIEHHs pa3padaTblBalOTCd Ha OCHOBAHMM HAy4YHOI'O
MOJX0/1a, U3YYCHUS OTICNbHBIX XMMHMKO-TEXHOJOTHYECKUX MPOIECCOB Oazupyercs Ha OOLIMX
TEOPETUYECKUX OCHOBAX XUMHUYECKOW TEXHOJIOTMM Kak HayKu. Bo BTOpOH 4acTH JEKIIMOHHOIO
Kypca M3y4aloTcsi Hamboyiee TUIUYHBIC, BaKHEHIINE XMMUYECKHE Mpou3BOACTBA. [Ipu 3TOM
HE00X0IMMO NOJYEPKHYTh, n30eras yOnupoBaHuUs, UCIOIb30BAHUE OOLIMX HAYYHBIX MPUHLU-
IIOB Y 3aKOHOMEPHOCTEN XUMUYECKON TEXHOJIOIMH Ha KOHKPETHBIX IPUMEPAX.

Ocob60oe MecTo TaHHOTO Kypca B CTPYKType y4eOHOro miaaHa oOyCIIOBICHO Crielu(pUKoi
HAYKH, KOTOpasi ONPEeIIeTCs] BOZMOKHOCTRIO (DOPMHUPOBAHUS MOHATHI TOJIBKO HAa OCHOBE pa-
Hee M3YUYEHHBIX TEM B Kypce OMOJIOrMUeCKOW XMMUHU, MOJIEKYJISIPHOW OMOJIOIUH, TEHETUKHU, MUK-
pPOOHOIIOTHH, IIUTOIOTHH, O0IIEH HEOPraHMYEeCKONH XUMHUHU.

ITpu pabote ¢ nanHON paboueil mporpamMmoil ¢ 2 1Mo 5 TeMsl, CleaAyeT MPUIEPKUBATHCS
CJIEYIOIIEr0 alropuTMa:

1. Hcnonb3ys y4eOHYIO HpOrpaMmy, OIpeIeIUTe MECTO TeMbl (pasfenia) B cHCTEME
U3y4aeMOH TUCHUIUIMHBL. BhIsICHUTE, Kakue TeMbl (pa3zeiibl) NPeAIecTBYIOT U3YUEHUIO TAHHO-
ro Marepuaia, Kakue cleAyIoT I1ociie Hee.

2. Bribepure nonsaTus, copMUpOBaHHBIE PU M3YUYCHUU MPEIBIAYIICH TEMBI, H MOHS-
THUSI KOTOpbIE OyIyT pa3BUBAThCs MPU M3YUYEHUU IOCIEAYIOIIeH, BHUMATEIbHO U3YUUTE UX, BbI-
MUIINTE B CIOBApPb.

3. Ilo3HakOMbTECh C TEOPETHUECKUM MATEpHAIOM IO JIEKLUAM U HpeAsaraeMbIM JIUTeE-
paTypHBIM HCTOYHUKAM.

4. BblnoaHUTE 33aHUSA AT CAMOCTOATENbHOM paboThI

Beenenue

N3zyuenune tembl «BBeneHne B ONOTEXHOJIOTHIO» CIIEAyeT HayaTh ¢ epepaboTKH TEOpeTH-
YECKOro Marepuasna yueOHHKOB!

EropoBa T.A. OcHoBbI OHOTEXHONOIHUHU : yueO. mocobue it ctyln. Bysos. - M. : Akaze-
must, 2006. ctp.4-6,

Cracrok, E. M. JlaboparopHble, ceMUHapCKue U WHAWBUIYalbHbIE 3aHATHUS 110 OMOTEXHO-
noruu: YdeOHo-MeToaudeckoe nocooue. - brmarosemenck: M3n-so BI'TTY, 2002 - ctp 3-8.

IIpocMOTpeTh NEKIIMOHHBIE 3allMCH, TO3HAKOMUTBCS C BBICTABKOM JIMTEPATYpPBbl, IPOCMOT-
peTh B 3ajie MEePUOJUKE )KypPHAJIbI, pacCMAaTPUBAIOLIUE MPOOIEMbI OMOTEXHOIOTHH.

ITpuroroBuTs 3cce: buorexHonorus Ha ciryx0e 4yelI0BeUecTBY.
MeTobl OMOTEXHOJIOTHH.

ITpu moAroTOBKE K JAHHOMY 3aHATHIO IepepadoTaTh MaTepuas yueOHUKOB:

Eroposa T.A. OcHoBBI OHOTEXHOJIOTHH : yueO. mocobue it cTyn. By3os. - M. : Akane-
mus, 2006. ctp. 104-153,

buorexnonorus; yueOHuk ans ctyl. By3oB / [U. B. Tuxonos [u np.] ; nox pen. E. C. Bo-
ponuHa. - CII0. : TUOP/, 2008. ctp. 23-54.

Cracwok, E. M. JlaGopatopHbie, CEeMUHAPCKHE W WHAUBUAYATbHBIE 3aHATHS IO OMOTEXHO-
Jgorud : YuebHo-meToauueckoe nocodue. - brnarosemenck : M3a-so BITIY, 2002. ctp. 8-14.

Oco0oe BHUMaHNE HEOOXOIMMO OOpaTUTh Ha MpEeAMET U3YUYEeHHUs, 3a7]aul, CTPYKTypy Ono-
TEXHOJIOTMH, UCTOPUIO €€ Pa3BUTHS. YCTAaHOBHMB MEXIPEIMETHBIE CBSI3M C KypcaMHM XUMHH,
OCBOUTH (PU3MKO-XUMHUYECKHE METO/bI, UCIOIb3yeMble B OHMOTEeXHOIOrMH. COCTaBUTh 3apUCOB-
KH.

Bonpoc «CoBpeMeHHBIE METOJIbl CO3JAaHUs MPOMBIIIJIEHHBIX [MTaMMOB MHKPOOPTaHMU3-
MOB) JIy4llle pacCMaTPUBATh MO3TAIHO.
BHauaje mo3HaKOMHUTBCS ¢ MPOOIeMaMK TEHETHYECKOTO KOHCTPYHPOBaHus in Vivo, obpa-
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TUB BHUMAaHUE HA TaKue MOHATHUA KaK MyTareHe3, MyTaHTbl, MyTareHbl, MyTallul, PEBEPTAHTBHI,
ayKcoTpodbl. 3aTeM U3YYUTh OCOOCHHOCTH OpPTaHU3aIlMd OCHOBHOTO U JIOTIOJIHUTENILHOTO TeHe-
TUYECKOT0 MaTepHajga MUKPOOHOM KJIETKH, U TOJIBKO Ha OCHOBE JaHHOW MH(pOpMAalMU MOXXHO
IPUCTYNAaTh K U3YUYEHHUIO MPOLIECCOB BEAYIUX K PEKOMOMHAIIMN: I0JI0BOI'O U NIapaCEKCyalbHOIO
9YKapUOTUYECKUX KIIETOK, KOHBIOTAllUuU, TPAaHCAYKIIHUHU, TpaHCHOpMaIUK ITPOKAPUOT.

Bompoc «['eHeTndeckoe KOHCTpyHpOBaHHE IN VItr0» BKIIOYAET XapaKTEPUCTUKY METOIOB
HIOJIyYEeHHUsl T€HOB, BEKTOPHBIX CUCTEM, METO10B BoccoenanHenus ¢pparmentoB /IHK (ren + Bek-
Top), BBeneHus p-AHK B GakTepmanbHble KIETKH, KJIOHUPOBAHHUS M IKCIIPECCUU UYKEPOIHBIX
IeHOB B KJIETKE peuunueHra. M3ydas naHHble BOIPOCHI OOpaTUTh BHUMAaHME Ha KOHKPETHbBIE
IpUMEpPBI TOJTYYCHUsI TeHETUYECKUMOAN(DUIIMPOBAHHBIX OPraHU3MOB, PACCMOTPETh METOIHKY
HOJy4YEeHUs] UHTEPPEPOHOB Ha OCHOBE HUCIIOIb30BAHUS TPAHCTEHHBIX OPIaHU3MOB.

OmnbIT mpuema 3adeTa Mo MpeAMETY BBISBWII, YTO HAaHOOJNBIINE TPYIHOCTH IpU 00CYXkKae-
HUM BOIIPOCOB JIaHHON TEMbI BBI3bIBAIOT MPOOJIEMBl KJIETOYHON MH)KeHepuu. J{i1st Toro, 4ro0sl
n30ekaTh TPYAHOCTEH, HEOOXOIUMO M3YYHTh METOJbI M YCIOBHUS KYJIbTUBHPOBAHUS H30JUPO-
BaHHBIX TKaHEW M KJIETOK pacTeHUil, pacCMOTPETh MOHATHUA AeAud@epeHInpoBKa, KaJlIycore-
He3, muddepeHpoBKa, MOphoreHe3, COMaTH4eCKuii IMOPUOTEHE3, TOTUIIOTEHTHOCTb.

KOHKpeTHBIM IPHUMEPOM HCIIOJB30BaHUS JaHHBIX METO/OB SIBJISETCS MPOU3BOJCTBO MO-
HOKJIOHAJIbHBIX aHTUTEJ, METOJIUKY TTOyYEeHHUSI KOTOPBIX HEOOXOAMMO YUUTH K 3a4ETYy.

JlaHHOE 3aHsTHE XapaKTepu3yeTcs 00JbIIoH MH(OOPMAIIMOHHON €MKOCThIO, I03TOMY I'OTO-
BUTBHCS K HEMY HE00X0IUMO 3a0J1arOBpEMEHHO, UCIOJIb3Ys IpejiaracMble B METOIMYKE JIUTEpa-
TypHbIE€ HICTOUHUKHU.

Jli1g Toro, yToOBl IPOBEPUTH YPOBEHb TOTOBHOCTH 110 JaHHOU Teme, Bam HeoOxoaumo ot-
BETUTb Ha BOIIPOCHI JJISi CAMOCTOSITEIbHON paboThl yueOHO-MeTouuecKkoro nocobus Craciok, E.
M. JlaGopaTopHble, CEeMUHAPCKAE W MHIUBUAYAIbHBIC 3aHATHA 0 OMOTEXHOJIOTHH @ YUeOHO-
MeToandeckoe rmocodue. - biarosemenck : M3a-so bI'TIY, 2002 — ctp. 15-17.

HnskeHepHasi SJH3UMOJIOT M.

N3zyuenune tembl «VHKEHEpHAs SH3UMOJIOTUS» UMEET OIPOMHOE 3HAaUEHHUE B CBS3U C TEM,
YTO 3HAUUTEIBHO PACIIUPSET KPYro3op, MO3BOJISAS HArISAHO YBUAETh NPUKIIATHONW XapakTep
OMOTEXHOJOIMH, TOYKU CONPHUKOCHOBEHHS HAayYyHOW U IPOU3BOACTBEHHOM JESTEIbHOCTH,
MIPEIOCTABIISIET BO3MOXKHOCTh YCTAHOBUTh MEXIIPEIMETHBIE CBSI3U C (pU3MUecKoi u Onojoruye-
CKOU XUMHUEHN.

[Ipu u3ydyeHnn 1aHHOM TeMbl HEOOXOIUMO O3HAKOMUTHCS C TEOPETUUECKUM MaTepHalioM
y4eOHUKOB:

buorexnonorus; yueOHuk ans cryl. By3oB / [U. B. Tuxonos [u np.] ; nox pen. E. C. Bo-
ponuHa. - CII0. : TUOP/], 2008. — 355-419 c.

EropoBa T.A. OcHoBBI OHOTEXHOJIOTHH : y4eO. mocodue st ctyn. Bys3os. - M. : Akane-
must, 2006. ctp. 72-102

Cractok, E. M. JlaGoparopHble, ceMUHAapCKUE U MHIUBUIYaJIbHbIE 3aHATUS IO OMOTEXHO-
Joruu : YuebHo-meTouueckoe nocodue. - brnarosemenck : M3a-so BI'TIY, 2002 — ctp. 75-81.

Oco0oe BHUMaHuE HEOOX0IUMO OOpaTUTh HAa TO, YTO (PEPMEHTHI U (PEPMEHTHBIE CHCTEMBI
TPaJUILIMOHHO IPUMEHSIOTCS B CAMbIX Pa3IMYHBIX 00JACTAX MPAKTUYECKOH AeATeIbHOCTH Yelo-
BeKa (MMILEeBOH, (hapMalleBTUUECKO, TEKCTHUJIbHOM, KOXKEBEHHOW M Mp.), MOKa3aTh MPUYMHBI
CTOJIb HIMPOKOTO MCIOJIb30BaHMs (hepMEHTOB. BBISBUTH OTAMYUS (PEPMEHTOB OT XMMHUYECKHX
KaTaJIn3aTOpPOB, KOTOPbIE ONPEENSIIOT UX MPEUMYIIECTBA.

VYCcTaHOBUTH OTIMYHUS CBOOOIHBIX (DEPMEHTOB OT MMMOOHMIM30BAHHBIX, BBUICHUTH CYTb
mporiecca UMMOOUITU3AIIHH.

CoctaBuTh TabMUIYy KiacCU(UKAIUK METOJ0B MMMOOWIN3ALMH, COJEPKAIIYI0 XapaKTe-
PUCTHKU PAa3HOBUIHOCTEH (PU3NYECKUX U XUMUYECKHUX METOJOB, MPHUBECTH IO BO3MOXHOCTHU
IpUMEpPBI NPOU3BOJCTB, B OCHOBE KOTOPBIX JIEKHUT HCHOJIb30BaHUE (PEPMEHTOB MMMOOMIH30-
BaHHBIX TEM UJIU UHBIM CIIOCOOOM.

bonbiioe 3HaueHne Uil OCYIECTBIIEHUS IPOU3BOICTBEHHBIX MTPOLIECCOB UMEIOT HOCUTEIH,
Ha KOTOpble UMMOOMIN30BaHbI ()epMEHTHI. 3HAKOMCTBO C TPeOOBaHUSIMU, MPEIBABISEMBIMU K
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HOCHUTEJISIM, UX Kiaccu(uKanueil mo3BoiuT Bam cocTaBUTh CXeMy-XapaKTEPUCTUKY, COITPOBOXK-
JAEMYI0 KOHKPETHBIMH MTPHUMEPaMHU.

[Tocre MOArOTOBKM TEOPETUYECKOTO MaTepHalia M BBIIOJHEHHUS SKCIIEPUMEHTa Mo OOHa-
PY)KEHUIO XUMUYECKOW aKTHBHOCTH (DEPMEHTHBIX CHCTEM MHKPOOPTraHU3MOB, BaM HE0OX0auMO
BBIMIOJIHUTDH 3aJjaHie U3 yueOHo-meroanueckoro nocodust Cractok, E. M. JlaboparopHsle, cemu-
HApCKWE W WHAWBUIYAJIbHBIC 3aHATUS 10 OMOTEXHOIOTHUH : Y4eOHO-MeToandeckoe nocodue. -
bnarosemenck : U3a-so BI'TIY, 2002 — ctp. 81-82. OTBETUTH HAa MPEAJIOKEHHBIE BOIPOCHI U
c/IeNaTh COOTBETCTBYIOIIME pacueThl BbI CMOXeTe TOJIbKO YCTaHOBHB CBSI3b C OMOJIOIMYECKOM
XUMHUEH.

BHoTexXHOJI0THS M JHEPTeTHKA. JKOJOTrHYecKasi OMOTEXHOJIOTHSl.

[Ipu moAroTOBKE K JAHHOMY 3aHATHUIO IepepadoTaTh MaTepuan y4eOHUKOB:

EropoBa T.A. OcHoBBEI OuOoTexXHONOTHH : y4e0. mocodue s crya. Byszos. - M. : Akane-
mus, 2006. ctp. 21-26,

buotexnonorus; yueOnuk ais cryn. By3os / [U. B. Tuxonos [u ap.] ; nox pexn. E. C. Bo-
ponwuHa. - CII6. : THOP/, 2008. cTp. 27-34.

Cracrok, E. M. JlaboparopHbie, ceMUHapCKUE U WHAWBHUIYAIbHbIE 3aHATHUS 110 OMOTEXHO-
joruu : YueOHo-MeToaudeckoe nmocoobwue. - biarosemenck : M3n-so BI'TIY, 2002. cTp. 8-14.

PaccmarpuBas TeopeTnueckuii MaTepuan, oOpaTuTe BHUMaHHE Ha TO, YTO IKOJOTHYECKH
YHUCTYIO PHEPTHI0 MOXKHO IMOJIYYUTh MyTeM MPeoOpa30oBaHUs COJIHEYHOU YHEPrUH B dJEKTpHUE-
CKYIO C ITOMOIIBIO COJIHEYHBIX KOJUIEKTOPOB, a TakKe U3 Ouorasa u MUKpoOHoro staHoxia. Pac-
CMOTpPHUTE MPOIECCHI, JIEKAIHEe B OCHOBE MOJIyYeHHSI BHICOKOKAUYECTBEHHOT'O TOIUIMBA U3 OMOJIO-
THYECKOTO CHIPhs, OCHOBAHHOE Ha coueTaHuu (GorocuHTe3a u ¢pepmeHTannu. [lo3HaKOMbTECH C
MpHeMaMU HAMPaBIEHHBIMU Ha MOJIU(UKAIINIO MPOILIECCOB (POTOCUHTE3A.

B mpornecce uzyueHust TeMbl 7 U § KaKI0T0 MPOM3BOJICTBA CTYJIEHTHI JOJKHBI 03HAKO-
MUTBCSI CO CBOMCTBAMHU MOJIY4YaeMOIO MPOAYKTa, CBIPHEBBIMH M YHEPreTHUECKUMHU PECypCcami,
paccMOTpeTh TEXHOJIOTHYECKYIO CXEMY MPOU3BOACTBA U 0OOCHOBATH ONTUMAIBHBINA TEXHOJIOTH-
YEeCKHIl PEeKUM ero OTAEIbHBIX CTaaui. B 3akimroueHre HeoOXOIMMO JaBaTh MPEACTABICHUE O
XUMHUKO-TEXHOJIOTUIECKHX MMOKA3aTeNsIX MPOU3BOJICTBA, O0IACTH MTPUMEHEHHSI IAHHOTO TIPOIYK-
Ta, TpeOOBAHUAX 110 OXPAHE OKPYIXKAIOIIEH MPUPOIHON CPebl U YTUITU3AIUN OTXO/IOB.

B mponiecce npoBenenus 1ab0paTOPHOTO MPAKTUKYMa CTYAEHTHI JOJDKHBI 3aKPETUTh U
yIIyOuTh 3HAHUWS, MONyYEHHBIC B JIGKIIMOHHOM Kypce, MPUOOPECTH MPAKTUYECKUE HABBIKH B
NIPOBE/ICHUH UCCIIEIOBAHNUS M KOJHMYECTBEHHOW 00pabOTKe pe3ysbTaTOB MPOBOAMMON paboOTHI,
03HAKOMUTHCSI C COBPEMEHHBIMU METOJIAMU aHATHN3a ChIPhS U MOMYyYaeMBbIX MPOAYKTOB. DKCIIe-
PUMEHTAIBHBIC WCCIICJIOBAHUS TPOBOMATCS HA YCTAHOBKAX, MOCIUPYIOMIUX POU3BOJICTBCH-
Hele. [Ipu mocraHoBKe paboT clieyeT CTPEMUTHCS K TOMY, YTOOBI TaKHe OMepalluy Kak aHallu3
MOJTy4YEHHOT'O MPOJYKTa, ONPEENIEHNE €ro KOHCTaHT, CHATUE MapaMeTpoB Ipoliecca OpraHuye-
CKH BKIIIOYQJIMCHh B COOTBETCTBYIOLIYIO TEXHOJOTHYECKYIO pabOTy M BBINOJHSIUCH B 00beMe,
HEO0OXO0JUMOM JUIsl pEeIlIeHUs TOCTAaBJIEHHBIX B 3TOH paboTe 3ajau.

B kaxmoii Teme gaHbl yueOHO-METOAMYECKHE MaTepUabl JIEKIIMOHHOTO Kypca, BKIIOYalo-
IMe TJTaH JIEKIUH TI0 KaXI0H U3ydaeMoi TeMe U OCOOSHHOCTH M3y4aeMOro Marepuaia, IpruBo-
JUTCSI CIIUCOK OCHOBHOM W JIOMOJHHUTENBHOW JUTEpaTyphl; MPEICTaBICHBI 3aJaHUs U1 CaMo-
CTOSTEIHFHOTO W3YYCHHUS TPEIMETa, BAPUAHTHI KOHTPOJIBHBIX PAaOOT, UTOTOBBIE KOHTPOJIHHBIE
TECTBI, KOTOPBIE TO3BOJISIOT IPOBEPUTHh YPOBEHb YCBOSHHS M3yueHHOTo MaTepuana. KoHTpoib-
HBIE TECTBI COJIEPKAT 3aJlaHMsI PA3HOTO COJIEPKAHHS U YPOBHS CIIOKHOCTH, YTO TMO3BOJISIET JI0-
CTOBEpHO OIEHUTH IMOJTHOTY 3HAHUN CTYJIEHTOB.

[Ipexae yeM MPUCTYIUTH K BBITIOJHEHUIO 33JJaHUH JIIT CAMOKOHTPOJIS, CTYyJICHTaM He00-
XOJIUMO M3YYUTh PEKOMEHAYEMYIO MO Kaxaoi Teme auteparypy. OOmuil cnucok y4eOHOM u
y4eOHO-METOIUYECKON JTUTepaTyphl MPEICTaBIeH B OTACIHHOM pasfelie JaHHOW MpPOTpPaMMEL.
Kpome Toro, B Mmarepuaiax mo moaroTOBKE CEMUHAPCKHUX 3aHITHIA MO KKIOW TeMe yKa3aHa oc-
HOBHAsI ¥ JIOTIOJTHUTEITbHASI TUTEpaTypa.

YueOHo-MeTOANYECKOE 00ecTieYeHre CAMOCTOSITeIbHON padoThl
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CTYACHTOB IO TUCHUIIJIUHE

KoimnuecTBo
4acoB, B COOT-
No HaumenoBanue @DopMbI/BHABI CAMOCTOSA- BEeTCTBUH C
B pasaena (TemMbl) TeJbHOM PadoThI yueOHO-
TEeMATHYEeCKUM
IUIAHOM
1. BBenenune 2
N3ydyeHnue 0CHOBHOMM JIn- 1
TepaTypbl
11 [Tpeamer 6uotexnonoruu. Ilepnoausa- M32"-I€HHC JIOIIOJTHUTENb-
LU pa3BUTHUSA HOM JINTEepaTypbl
KoncnekrtupoBanue usy-
YEHHBIX HCTOYHUKOB
N3ydyeHnue 0CHOBHOM Jn- 1
[IpeameT XUMHUECKOW TEXHOJIOTHH, ETO | T€paTyphl
1o | 3HaucHHE. Xumu4deckasi IpOMBIIIUICH- H3¥HGHI/IG JTOTIOJTHUTEb-
HOCTb KaK OTpaciib MaTe€pUaIbHOIO HOM JIUTEepaTypbl
MIPOU3BO/ICTBA. KoncnextupoBanue u3y-
YEHHBIX HCTOYHUKOB
2. MeToabl OMOTEXHOJIOI U 12
N3ydyeHne 0CHOBHOI JIn- 1
CoBpeMeHHbIE METO/Ibl CO3JJaHus IIPO- | TepaTyphl
5 q | MPIUICHHBIX IITAMMOB MHKpOOpTa- Nzyuenue nonoaHuTE b-
HU3MOB. MeTo1bl KOHCTPYUPOBAHUS IN | HOM JIUTEpATypPhI
Vivo [MonroroBka pedeparos u
Mpe3eHTalUN
Metoapl FeHETHYECKOTO KOHCTPYHPO- N3yueHnne oCHOBHOM JIU- 1
Banus in Vvitro. Ucrounuku JIHK mis TEpaTyphl
5o | KIOHNPOBAHNAL. Mertob1 BoccoeanHe- N3ydyenue 1onoiaHUTEb-
Hus GparmenTtoB JIHK. Bekropsl. Dkc- | HOM auTeparypsl
MPECCHS UyKEPOIHBIX TeHOB B MUKpO- | [loaroroska pedepatoB u
opraHu3max NIPE3EeHTALUN
N3yuenue ocHOBHOM JTH- 2
TepaTypbl
24 'enetndecku MoauQUIIMPOBAHHBIE Op- I/Izzfqune JTOTIOJTHUTEh-
TaHU3MBI HOM JIUTEepaTypbl
[ToaroroBka pedeparoB u
IIpe3eHTaLUN
. N3yuenue ocHOBHOM JTH- 2
KynbeTypa KJI€TOK U KyJIbTypa TKaHEe.
[ToBepxHOCTHOE U TNTyOMHHOE KYJbTH- TepaTypol
2.5 | BupoBanwme. [IpoTomiacT pacTUTEILHBIX HBquHHe AOTIOMHHTEIE
KJIETOK KaK 00BEKT OMOJIOrHYECKOro HOM JHTCPATypbl
[ToaroroBka pedeparoB u
KOHCTPYUPOBAHUS .
MPE3eHTALNM
N3ydyeHnne 0CHOBHOIM JIn- 1
TepaTyphl
2.6 | UMMyHOOHOTEXHOJIOTHS nglquHe JIOTIOJTHHTE L
HOU JIUTEpaTyphl
[ToaroroBka pedeparoB u
MpE3EHTALMMI
2.7 MeTtoabl co31aHUsT MOHOKJIOHAJILHEIX M3y4yeHne 0CHOBHOM JIU- 2
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anturen. Ux ucnonb3oBaHue IS JIeue-
HHUS U JUATrHOCTUKHU 3a00JIEBAHUIA.

TepaTyphl
N3ydyenue 1onoaHUTEb-
HOM JIUTEpaTyphl
[Toaroroska pedepaToB u

MpE3EHTALMMI
N3ydyeHne 0CHOBHOM JIU- 2
TepaTyphbl
KoucTpyupoBanue mramMMoB Mpoay-
N3yyenue nonoaHUTENb-
2.8 | ueHroB UHCYJINHA, a-,B-,y- v
HOU TUTEpaTyphI
uHTEep(HEPOHOB
[ToaroroBka pedeparoB u
MpE3EHTALMMI
N3ydyeHne oCHOBHOM JIU- 1
TepaTyphbl
Coznanue acconuaniy KyJbTUBUpPYe-
. N3yuenue nonoaHUTENb-
2.9 | MBIX KJIETOK BBICUIMX PACTCHUN C MUK- 5
HOU JTUTEpaTyphI
pOOpraHu3MaMu
[ToaroroBka pedeparoB u
MpEe3eHTalUN
3. | NH:KeHepHAasi JH3UMOJIOT s 8
N3yuenue ocHOBHOM JH- 2
31 TexHoIorust MOTy4eHHs BHICOKOYUCTBIX | TepaTyphl
' (hepMEHTHBIX IpenapaToB N3ydenue 1onoiaHUTEb-
HOM JIUTEepaTyphl
N3yuenue ocHOBHOM JH- 2
39 Metoasl uMMoOunu3anuu. Hocutenu TepaTypbl
' JUTSE UMMOOMITH3AIH W3ydenune nqOMOITHUTEIb-
HOM JIUTEepaTyphl
Hcnons3oBanue GepMEHTOB B NIUIIEBOK | V3yueHue OCHOBHOM JIH- 2
npoMelnieHHOCTH. OOHapyxkeHne Ouo- | TepaTypsl
3.3 | XUMHUYECKO# aKTUBHOCTH MHKpPOOpTa- W3ydenue nOMOITHUTEIb-
HU3MOB TIPU MTPOU3BOJICTBE MUIIEBHIX HOM JTUTEepaTyphl
IPOJIYKTOB
[TpumeHeHre UMMOOUITN30BaHHBIX N3yueHnne ocCHOBHOM JH- 2
dbepmenToB. IMMyHO(pEpPMEHTHBIN aHa- | TepaTypbl
3.6 | 1u3, ero UCHOIB30BAaHNE B MEIUIIMHE. N3ydenne qomoTHATEIh-
NmMmoOunn3oBaHHbIe (PEPMEHTHI KaK HOM JINTEepaTypbl
JICKapPCTBEHHBIE MpenapaThbl
4. | BuoTexHO0JI0THsI U IJHEPreTHKA 4
N3yuenue ocHOBHOM JTH- 2
41 [TyTu pemienust 3HepreTHYECKON Ipo- TepaTypbl
' Os1eMBI METOIaMU OMOTEXHOJIOTUU W3ydenune nOMoITHUTEIh-
HOM JIUTEepaTyphl
N3yuenue ocHOBHOM JTH- 2
Muxkpobronoruyeckoe rnosyyeHue yr- TepaTyphI
4.2 | 1eBoIOpO/IOB, BOAOPOAA U T.1., UCTIONb-
FIOPOIOB, BOIOPOA A N3yueHnne nonoaHuTEb-
3yeMbIX B Ka4eCTBE TOTLINBA z
HOM TUTEpaTyphbl
5. | DkoJoruyeckasi 0MOTeXHOJIOTHS 3
N3yuenue ocHOBHOM JH- 1
51 Bopr0a ¢ 3arpsi3HEHNEM OKpYKaOLIeH | TepaTypsl
' Cpefbl C MOMOIIBbI0O MUKPOOPIaHU3MOB. | M3yueHue JOmoITHUTEb-
HOH JINTEpaTyphl
53 AspoOHBIE U aHAAPOOHBIE MPOLIECCHI W3ydenue oCHOBHOM JH- 2

OYUCTKH CTOYHBIX BOJ.

TEpaTyphl
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OKcKypeus

N3ydyenue nononHuTE -
HOW JIMTEPATYPhI

6. | CounaabHblii aCIeKT OMOTEXHOJIOTHHI
N3ydyeHne oCHOBHOM JIU-
TepaTyphl
6.1 buorexHoorus: CBEpIICHU U HAIEK- HSY‘I@HI/IG JIOTIOJTHUTEb-
b, HOU JIUTEpaTyphl
KoncnektupoBanue u3y-
YEHHBIX HCTOYHUKOB
N3ydyeHne oCHOBHOM JIU-
TepaTyphl
6.2 HpasctBennsle mpobieMbl GHOTEXHO- HSY‘I@HI/IG JIOTIOJTHUTEb-
JIOTUU HOU JIUTEpaTyphl
KoncnektupoBanue u3y-
YEHHBIX HCTOYHUKOB
7 CoipbeBasi 0a3a XUMHYECKOH MpoO-
MBIILJIEHHOCTH
M3ydenue 0OCHOBHOM JIH-
Buasl ceipbs. DKOHOMHYECKOE 3Haue- | TepaTypbl
7.1 | Hue cbipbs B npoMmblieHHOCTU. Chipb- | M3ydueHue JOmoIHUTEb-
eBble pecypchl AMypcKoi o01acTu. HOM JiuTepaTypsl. Peme-
HUE PacueTHBIX 3a7a4
N3ydyeHne 0CHOBHOI JIn-
TepaTypbl
3HaueHHe BOJbl B IPOMBIIUIEHHOCTH U
7.2 | B 6mITy. CocTosHHE BOIOEMOB AMyp- HgX%HHe JIOTIOMHHTCIIb-
ckoii obsactu u JlanpHero Bocroka. HOM JITCPATYPI
Pemenne pacueTHsIxX 3a-
Ja4y
OcHOBHbIC Hay4yHble NPUHHUHWIBI H
8. | 3aKOHOMEPHOCTH XHMHUYECKOH Tex-
HOJIOTHH
N3ydyeHne 0CHOBHOI JIn-
TepaTypbl
81 XUMHUKO-TEXHOJIOTHYECKHI TTPOLIECC. N3ydyenue 1onoimHUTENb-
ITpou3BOACTBO CEPHON KUCIIOTBI HOM JIUTEepaTypbl
Pemrenne pacueTHsIx 3a-
Ja4y
N3ydyeHne 0CHOBHOI JIn-
TepaTypbl
N3yuenne nonoaHuTeb-
8.3 | TexHoNOrHs CBI3aHHOTO a30Ta. >
HOM JIUTEepaTypbl
Pemrenne pacueTHsIx 3a-
Ja4y
N3ydyeHnne 0CHOBHOI JIn-
TepaTypbl
N3yueHnne nonoaHuTEb-
8.4 | IlomyvyeHue aMMHuaKa U3 a30Ta BO3IyXa HOM JTepatTypa!
Odopmnenne maboparop-
HOM paboThI
ITonroroBka oruera mo
nabopaTopHoii pabote
8.6 | CwmkatHas MPOMBINIICHHOCTh M3y4yeHne 0CHOBHOM JIU-
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TepaTyphl
N3ydyenue 1onoaHUTEb-
HOM JIUTEpaTyphl
Pemenue pacyeTHbIX 3a-
Jaq

N3ydyeHne 0CHOBHOM JIU- 1
TEpATypbl

N3yueHnne nonoaHuTe b-
HOU JINTEpaTyphl
KoncnektupoBanue u3y-
YEHHbIX UCTOUHUKOB

8.8 | DnekTpoxuMHuYecKoe IMPOU3BOJICTBO

N3ydyeHne oCHOBHOM JIU- 1
TEpATypbl

N3yueHnue nonoaHuTE b-
HOU JIUTEepaTyphl
KoncnektupoBanue u3y-
YEHHBIX HCTOYHUKOB

8.10 | Merayutyprus

H3ydenue 0OCHOBHOM JIH- 1
TepaTypbl

N3yuenue nonoaHuTE b-
HOM JINTEepaTyphl
KoncnektupoBanue u3y-
YEHHbBIX UCTOYHUKOB

8.12 | IlepepaboTKa XUMHUYECKOTO TOTIJIBA

UToro 42

S HPAKTHUKYM 110 JUCIHHUIIJIMHE
Tema «MeToabl OMOTEXHOJOTMI»

JlabopaTopnas paGora Nel (2 1)

Tema: [Ipuroros/jieHne MUTATEIbHBIX Cpej
Lesas padoTbl: [103HAKOMUTHCS C METOJIAMH IIPUTOTOBJIEHUS KUIKUX, TBEPIBIX U MOITYKUIKUX
Cpel, MCIONB3yEeMbIX Ul MPOPAIIUBAHUS MHUKPOOPTAaHU3MOB; IMOJITOTOBUTH COEBYIO CpEdy C
TJIFOKO030H U cpefy AJs MpoparuBaHus
a30T00aKTepa, OCYMIECTBUTH MOCEB MHUKPOOPTaHW3MOB ISl MPHUTOTOBJICHUS OaKTEpHATBHBIX
yoOpeHuit.
PeakTuBsnl u o6opynoBanue: Msco cBexee - 250 r, arap-arap - 30 r, xenatun - 100 r, stitio
(Genok), kaprodens - 150 r, sstumens (3epHO) - 250 1, aporoku - 200 r, xopodopM, dacons -50
r, caxap - 100 r; pactBopbl: Na;COz - 10%, |2 B KI, NaOH - 11, Boga (1ueT.); TBepbie peaKTH-
Bol: NazHP04, KoHPOs, KH2P04, MgS0s, CaS04, NaCl, comu Mo*?(na Bei6op); CsH1206, coeBas
MyKa, OyJIbOHHBIE KyOUK.

Bara, map:s, ¢punbTpoBanbHas Oymara, KouObl ¢ BATHBIMU NMPOOKaMH, BOPOHKH, POOUp-
KH, CTaKaHbl XuMHu4eckue (tepmocroiikue) - 1000 mur, 500 mur, 250 mur, 100 M, dapdopossie
YaIlIKy, MUIETKH, CTEKIISIHHbIE IacTUHKH (15 cm X 20 cM), CTEeKIIsTHHbIE MaT04KH, KapaH a1l Mo
CTeKITy, Jamku [leTpu, BaTHBIC TPOOKH, BATHBIM BAJUK, IIMTATENN, OAKTEPHOIOTHYECKHE TIETIIH,
CTEKJISIHHBIE TETJIH, CTYIIKH C IECTUKAMHU, BECHI C Pa3HOBECAMH.

Xoxa padoThI:

1. ITosryyeHHe NUTATEIbHBIX CPea:
a) MSICO-TIENNTOHHbIH 0YJIbOH:

250 r menko u3pyOIeHHOrO Msica Oe3 KOCTel, kupa, cyxoxxminii 3anuBaem 500 M Bojo-
MPOBOHOM BOJbI, HarpeTo A0 +50°C, ocTtaBisieM HacTawBaThCsA 12 9acoB MpW KOMHATHOM
temrneparype win 1 gac npu +50 - 55°C. Msico oTKMMaeM, SKCTPAKT MPOLIEKUBAEM Yepe3 Map-
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JIFO0 CO CJIOEM BaThl, KUTIATUM B TeueHue 30 MuHyT. [{Baxapl GuiabTpyeM: depe3 Mapiito ¢ BaTou
u uyepe3 OymaxHblil GunbTp. OunsTpar mqommuBaeM Bogou mo S00mi, pa3nmBaeM B KOJOBI, 3a-
KpbIBaeM BaTHBIMU IPoOKamMu U cteprinzyem (20 muH. ripu 2 at™. 1 +120°C).

0) MSICO-TIeNITOHHBII arap:

K 250 r msco-nentonHoro OynboHa gobasisiem 10 r arap-arapa. Cpemy HarpeBaem 10
pacTBopeHHs arapa (yCTaHaBIIMBaeM CIIa0OMIEIIOUHYI0 peakiuio cpenbl 20% pacTBopom KapOo-
HaTa HATPHs) U Yyepe3 BOPOHKY pasiuBaeM B mpoodupku. [IpoOupku co cpemoil crepuiinzyeM B
aBTokiase (20 muH. npu 2 at™. u +120°C).

B) MSICO-TIENITOHHAS 7KeJIaTHHA:

K 250 M msico-nienronHoro OynboHa jgo0aBisieM 75 1 xenatuHa. [locine pacTBopeHus xe-
JaTHHA MIPU OCTOPOXKHOM HArpeBaHUU B CPEJi€ YCTaHABIMBAEM CIA0OLIEIOUHYIO PEAKIIUIO, KH-
ISTHM B T€UEHHE 5 MUHYT, oxJaxkaaeM 110 +40 - 50°C. OnHoBpeMEeHHO SUYHBIN OeJ0K B30MBa-
€M ¢ HeOOJIBIINM KOJIMYECTBOM BOJIbI, BIMBAEM B OXJIAXKICHHYIO JKEIaTHHOBYIO CPEy, XOPOIIO
B30anThiBaeM M HarpeBaeM. [lociie BwimageHusi Oenka cpeia cTaHOBUTCS mpo3paunHoit. Cpemny
bunsTpyem, crepunusyem (20 mun. nipu 2 at™. u +120°C).

r) KapTo(eJbHbI arap:

100 r mpomeITOro Kaprodens Hape3aeM JIOMTHKaMmH, 3aiuBaeM S00 M1 BOJOTPOBOIHOM
Bo/bl, BapuM 30 MunyT. OTBap QuibTpyeMm depe3 BaTy U JOBOJIUM JI0 [IEPBOHAYAIILHOIO 00be-
Mma. K momydenHoil sxuakoctu no6asnseM 2% arap-arap, KUISTHM J0 €ro pacTBOPEHHs, yCTa-
HaBiuBaeM pH cpensl = 7. Cpeny crepunuzyem (20 muH. nipu 2 at™. u +120°C).

1) MUBHOE CYCJIO:

3epHa sSUMEHS 3aMauMBaeM B XOJIOJHOHM Boje u npopammbaeM npu +35°C. Ilocne toro
KaK pOCTKH OyIayT BIBO€ OOJbllle ATUHBI 3€pHA, MOCJIEIHHE BBICYIIMBAEM JO BO3AYII- HO-
CyXOro cocTosiHus (IosiydaeM cojof). s mpuroToBieHus cycia oo/l KPYITHO pa3MaiblBaeM
u 6epem 250 r Ha 1 1 Boxbl. CMech nmoporpeBaeM npu +57°C 10 ucue3HOBEHHUS pe-
akuu Ha Kpaxmai. [IpoOsl Ha ocaxapuBaHKe KpaxMaia IpoBoIuM B (happopoBoii yamke.

Cycno mponexuBaeM uepe3 BaTy, 3aTeM (QuibTpyeM yepe3 Oymaxknbiii ¢puibTp. Cpemy
crepunuzyeM (10 mun. npu 2 atm. u +120°C).

e) cycJio-arap:

K nmpuroroBnennomy cyciy nodasnsiem 2,3 - 3% arap- arap, KMIISITUM JI0 €0 paciijiaBie-
HUs, uiabTpyeM uepes Baty, crepuinzyem (10 mun. npu 2 at™. u +120°C).
7K) IPOKKeBbIe Cpeabl:

1)I[p0>K>KeBaH BOJA: 25 T cyXHX Apoxoken 3amemnBaeM B 250 mi Boawl, kumstum 10 mu-
HYT, QUIbTpyeM uepe3 OyMakHbIi QuiibTp U crepunuzyeM (20 muH. npu 2 at™. u +120°C).

2) poxokesoii apronmsar: 50 r mposokeii pasoguM B 250 mit Boxsl. Jlo6asmsem 0,5 T
ruzpodocdara HaTpus, 1H pacTBOp T'MAPOKCUAA HATPUS, 5 M XJI0podhopMa, BELAEP)KUBAEM IIPU
temneparype +37°C nBoe cyTok, noBoauM a0 pH = 7,4, kunstum B Teuenue 30 MUHYT, QUIIb-
TpyeMm yepe3 Oymaxkublid puinbTp. Crepunusyem (20 mus. npu 2 at™. u +120°C).

3) Hdpoxokesoit akctpakT: 100 T aposxokeit kumsituM B 100Ma Bojbl B TeueHue 1 yaca, oT-
¢GmIbTpOBBIBaEM uepe3 OyMaxHbIil puiabTp, crepuiansyeM (20 mus. npu 2 at™. u +120°C).

3) 0000BbIii IKCTPAKT:

50 r ¢aconu u 1 1 BOABI BapUM JI0 TOTOBHOCTH TakK, 4YTOObI 600bI HE pa3Bapuwinck. OTBap
¢unbTpyem depes BaTy, 100aBuM K HeMy 10 T caxapa ¥ JOBOJAMM 0 NEPBOHAYAILHOTO ObEMa,
pH - cnabomenounas. Crepunuzyem (20 mun. npu 2 at™m. u +120°C).

H) coeBasi cpela ¢ rJIKK030ii:

1. B coOTBEeTCTBUU C pYKOBOJICTBOM JleJlaéM HAaBECKU KOMIIOHEHTOB cpenbl, 1/11.: K2HPO4 -
0,5 r; KH2P04 - 0,5 T; MgSO04 - 0,1 T; CaS04 - 0,1 ; NaCl - 0,1 r; comn Mo*?(na BEIGOD) - cliems;
CeHi206 - 10,0 r; coeBast myka - 10,0 r; arap-arap - 15,0 r;

2. TlpuroToBieHHYIO cpeay (Ha arap-arape) KUISTHM, pa3liiBaeM 10 mpodupkam Ha 1/3
o01iero o0beMa, 3aKpbIBaeéM BaTHBIMHU MPOOKAMHU.

3. Crepmmmzyem (20 muH. ipu 2 at™.; u +120°C).

4. I3BnekaeM U packia/blBaeM Ha KOCSKU Ha 24 yaca.
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5.bakTepeonornueckoii metiei (mpeaBapruTea-HO TPOKAICHHON) Yepe3 24 Jaca 6epem 1o-
CEBHYIO KYJIbTYPY U HAHOCUM Ha KOCSIK.

6.ITomemaeM B nHKyOanuoHHbIi mkad npu t = +27° +28°C Ha 5-7 nHei.

K) TBep/Aasi NUTATeJbHAs cpe/ia 1Jisl BhIPAllUBAHUS a30TO0aKTepa:

HaBecku coneit u caxapo3ssl (caxapo3sa - 2,0 r, kanuit pocdoprokucisiii - 0,02 T, Kampui
yraekucibiid - 0,5 v, marauii cepaokucieiit - 0,03 r, arap - 2,0 r, Boga guctmupoBanHas - 100
MJI) BBICHIIIAEM B KOHHMYECKYIO KOJIOy M MPHIIMBaeM AMCTUUIMPOBaHHYI0 Boay. Comaeprkumoe
KOJIOBI TIIATETHHO pa3MENIMBaeM, BHOCUM MEJKO Hape3aHHBIM arap W HarpeBaeM pacTBOP JIO
MOJIHOTO PAacTBOPEHUs arapa. 3aTeM 3aKkpbiBaeM KoJOy BaTHOW MPOOKOH, pacTBOp KUMATUM 15
MUH. U, HE OXJIXK/]Ias1, pa3uBaeM TOHKHUM cJioeM B vaiku [letpu.

Tema «I/I}mcenep asi OMOTEXHOJIOTHS»

JlabopaTopnasi pabora Ne2-3 (4 1)
Tema: buorexHoJiorusi B nMeBoOi NPOMbIIIJIEHHOCTH
OnbIT 1: MOJTOYHOKHUCIIOE U MACIISTHOKHCIIOE OpOXKCHHE
Leab padoTbi: paccMOTPETh OMOXUMHYECKHE TPOIECCHI, JIEKALTIE B OCHOBE MOJIOYHOKHUCIIOTO
OpO’KEeHHUS; ONPEIENIUTh POJIb MUKPOOPTaHU3MOB B TEXHOJOTUMHU IPUTOTOBIIEHUS KHCIOMOJIOY-
HBIX TIPOAYKTOB.
Marepuansl u odopyaoBanme: kosObl - 100 mi, nunusaaps! - 100 v, nunerku - 5, 10 mu,
AIEKTPOIUIUTKH, CIUPTOBKHU, MUKPOCKOIIBI, IPEIMETHBIE U MOKPOBHBIE CTEKJIa, OaKTepHalbHbIC
NETII, BOPOHKU CTEKJISIHHBIE, (DUIBTPOBajbHAs Oymara, BaTHBIC MPOOKH Ha KOJOBI; MOJIOKO
(cBexee), pactBopel: NaOH (0,1 u), AgNO3 (10%), NH4OH (13%), KMg04 (5%), FeClz (5%),
H2S04 (p = =1,84 r/cM), C2HsOH (96%), Bona (nuer.), heHondTanenH, MeTH JEHOBbI CHHHIL.
Xoa padoTbI:
4. OmnpepensieM HaYAJIbHYIO KUCIIOTHOCTb MOJIOKa, TUTPys 10 mut Mmosoka, pazoasieHHoro 20 mi
BOJIBI (AHMET.) ¢ JoOaBIeHueM 2-3 kanenb ¢penondraienna, pactsopom 0,1H ruapokcHia HaTPHSL.
4. PaznuBaeM MOJIOKO B KOJIOBI 00bemMoM 100 M1 mo 40-50 mu1, 3aKpbIBaeM HX BaTHBIMHU TPOO-
KaMHU.
4. Onny xon0y HarpeBaem Ha snektporumTke 10 100° C, BTopyto u Tpetbio 10 30°- 40°C u 60°
- 70°C.
4. ITpoOsl momenaeM B MHKYOalMOHHBIN 1Kad Ha 24 yaca mpu temneparype 20° - 22°C.
4. Yepes 24 yaca BU3yaJbHO ONpPEEIsieM OTJINYMS CIYCTKOB B KOJIOAX C pa3iUYHBIMU IPOOaMH.
4. IIpoBOAMM MHUKPOCKOIHUYECKOE MCCIEA0BAaHUE MUKPOQIIOPHI: OAKTEPUOIOIMUECKYIO METII0
BBOJIUM B CTYCTOK M TIOBEPHYB BOKPYT CBOel ocH, u3BjiekaeM. CryCTOK pa3MasbIBaeM Ha Mpej-
METHOM CTEKJIe TOHKHM clioeM, 0e3 Boabl. CymmuM Ha Bo3ayxe. DUKCHUpyeM CMEChIO CITUPTa C
sapupom (1:1), HECKOIBKO pa3 HAHOCS CMECh Ha Ma3oK U ciuBas ee. DUKCHPOBaHHBIN Mpenapar
OKpaIlIiBaeM METWJICHOBBIM CHHUM B TE€YEHHE 2-3 MHH., TIPOMBIBAEM BOJIOH, BHICYIINBAEM WU
MHUKpPO- CKOIIUPYEM C UMMEPCHEM.
4. OnpenensieM 00pa30BaBIIYIOCS MOJIOYHYIO KUCIOTY IO pa3HocTu kosmuectBa 0,1H pacTBopa
THJIPOKCUA HATPUs, MOMIEANIEr0 Ha TUTPOBAHHE MOJIOKA B KOHIIE ONbITAa U IPU €ro MOCTaHOBKE.
Jns tutpoBanust 6epem 5-10Mi1 mpoKHCIIEro MOJOKa, MoMeniaeM ero B koidy Ha 100mi, no-
0aBisieM JIBOMHOE KOJIMYECTBO BOJBI (AMeT.), 1-2 kamnu ¢genondranenHa u tutpyem 0,11 pac-
TBOPOM THIPOKCHJA HATPHS MPHU MOCTOSHHOM MOMEIIMBAHUM JIO0 MOSIBICHUS yCTONYMBOIO Cla-
60po3oBoro okpamuBanus. (Eciu Ha MOBEpXHOCTH MPOKUCIIETO MOJIOKA 00pa30Baiach IJICHKA,
TO €€ CABUTAaeM B CTOPOHY, a 3aTeM pa3OuBaeM cryctok.) KucioTHocTh MoJioka BbIpaxatoT B %
COJIepKAHUU MOJIOYHOM KHcHOoThl. [ storo cimeayer o0wvem 0,1H pacTBOpa THApPOKCHIA
HaTpHsl, TOTpadeHHbIN Ha TuTpoBaHue 100 mi Mosoka, yMmHOXUTH Ha 0,009 (T.K. MOJIEKyJIIpHas
macca MosiouHod kucnotel 90). lns npurorosnenus 1a 0,1n pactBopa Tpebyetcs 90r; (B 1 1
0,11 pactBopa conepxutcs 9 r, B 1 mut - 0,009 r MOJIOYHOM KUCIIOTHI).
4. OnpenensieM HaJIMYUe MOJIOYHOM KHCHIOTHL. CKHclIee MOJIOKO OT(UIBTPOBBIBAEM uepe3 Oy-
Ma)XHbIN CKJIaA4aThlid QuiibTp. OUIBTPAT UCIIONB3YEM ISl KaYECTBEHHOM peaklUu Ha MOJIOY-
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Hy10 Kucioty. B konby emxoctpio 100 My BHOCHM TATIETKOM 5 MuT puiibTpara, 100aBisieM 2 M
CEpHOI KHUCIJIOTHI (KOHIL.) U HarpeBaeM A0 kuneHus. [IpunuBaem no kamusam 5 mi 5% pactBopa
NepMaHraHara Kajius, KOTOpblii 00ecIBeUrBaeTCs:

2KMnOg4 + 3H2S04 = K2SO4 + 2MnS0O4 + 3H20 + 50

5 CH3CHOHCOOH + 50 = 5CH3CHO + 5CO: + 5H20
9. T'opuibiko K0JI0BI HAKpbIBaeM (PMIIBTPOBATBHON OyMaroil, CMOYEHHOI aMMHAaYHBIM PacTBO-
poM HUTpaTa cepeOpa. YKCYCHbIN ajbAeTu BbI3bIBa€T OYEpPHEHHUE Oymaru ¢ cepedpucToil mo-
BEPXHOCTHIO.
10. OnpenensieM HaJMYKME MACISTHOM KHCIOTHI B KOJIOE C KUIISTYEHBIM MOJIOKOM. B mpoOupky
HaJIMBaeM 3-5 MJI IPOKHUCIIET0 MOJIOKa, fobasmisgeM 1-2 mi 5% pactBopa xsopuaa xenesza (111) u
HarpeBaeM Ha IJIJaMEHU ropesiku. PacTBop npuodpeTaer okpaiiMBaHue oT 0ypo-KOPUUHEBOTO 10
KpOBaBO-KpPacCHOTO:

3Ca(CH3CH2CH2COO0)2+2FeClz= 2Fe(CH3CH2CH,COQO)3 + 3CaC1l»

Jloka3zaTh HaJM4YMEe MACISTHOM KHUCIOTBHI MOXKHO, IpuOaBuB K 5 it sxugakoctu 0,5 mia 96%
stunoBoro crimpra u 1-2 M H2SO4 (konir.). [1pu B30anThIBaHUM U HATPEBAHWH TOSBIISICTCS 3a-
nax >¢upa (aHaHac).

Omnbit 2: [Ipurorosienue 1a00paTOpHOI 3aKBACKH
Heanb padoTbl: U3y4YUTh TEXHOJIOTHUIO UCIIOIH30BAHUS IEPBUYHON U MEepecaouHoi JabopaTop-
HBIX 3aKBAaCOK.
OOopynoBaHue U peaKTHBbI: TEPMOCTAThl C ABTOMAaTHUECKUM PETYJIMPOBAHUEM TEMIIEPATYPBI,
PEaKTUBBI JUISl ONpeIeTIeHUs] KUCIOTHOCTH, CTEpUIIbHBIC MTUIETKH, KOJIOBl U MOJIOYHBIE OyThLI-
K{, CyXH€ W JKUJIKHE 3aKBACKH, IMEpPBUYHAS J1a0opaTopHas 3aKBacka, 00E3KUPEHHOE MOJIOKO
KHCIOTHOCTBIO He Oosiee 20° T, monmydeHHOE U3 HATYPaIbHOIO MOJIOKA MEPBOrO COpTa MIOTHO-
cThio He MeHee 1,028 xr/mP.

Xoa padoTbI:
1.06e3xupeHHOe MOJIOKO pa3iMBalOT B KOJOBI mwin MojouyHble OyThutku (0,3-0,571) U 3aKpbiBa-
10T BaTHBIMH ITPOOKAMHU.
2.MOn0KO CTEpWIM3YIOT MpU JAaBICHUH 2 aT™M. B TeueHue 10- 15 MuHyT npu temmeparype
125°C, a 3aTeM OXJIa)xAal0T 10 TeMIIepaTyphl 3aKkBaluBanus (cM. Tadm.1).
3.B oxnaxxaeHHOe MOJIOKO HEMEIJIEHHO BHOCSAT 3aKBACKY: Kpail (iakoHa OOKUTalOT U CyXYIO
3aKBacKy pacTBOPSIOT, J00aBIsAsA BO (UIAKOH CTEPUIIBHOM MUMETKON 5-7 MII CTEpPUIN30BAHHOTO
MOJIOKA, MOATOTOBJIEHHOTO JUIsl 3aKBAalIMBaHUS. PacTBOPEHHYIO MOPLHIO 3aKBACKHU MEPEHOCAT
CTEpWJIBHO B CTEPUIIM30BAaHHOE MOJIOKO (KOJIMYECTBO MOJIOKa cM. B Tabi.l). [Ipu ncnoms3oBa-
HUU KMJIKOM 3aKBacKu NpOOKY (iakoHa MPOBOAST 4Yepe3 IJIaMsi TOPEIKH U OBICTPO CHUMAIOT,
OTKPBITBIN Kpail elle pa3 MpOBOAT HaJl MJIaMEHEM T'OPEJIKH, MOCie Yero cojiepkumoe (prakoHa
BBUIMBAIOT B MTOATOTOBJIEHHOE MOJIOKO.
4.Monoko mocie BHECEHUS 3aKBACKH TLIATEJIBHO NEPEMENIMBAIOT, MOMEUIAIOT B TEPMOCTAT U
OCTaBIISIIOT B MOKOE J0 00pa3zoBaHus cryctka. I[IpogomKkuTenbHOCTh CKBAIIMBAHUS 3aBUCUT OT
BUJIa 3aKBACKH.
5.'oToBAT mepecasouHyI0 JIaDOpaTOPHYIO 3aKBAaCKy: B OXJIAXJIEHHOE 10 TeMIlepaTyphl 3aKBa-
IIMBAHUS MOJIOKO CTEPUIIBHO BHOCAT 2-3% 1a00paTopHOM 3aKBaCKU. 3aTe€M MOJIOKO TIATEIBHO
NePEMENINBAIOT U OCTABJISIOT B TEpMOCTaTe A0 00pa30BaHMs INIOTHOTO CTYCTKaA.
6.Emxocth oxmaxnaror g0 +8-10°C, MCmonb3yrOT Ui OIEHKH KauecTBa 3aKBAaCKH (KHUCIOT-
HOCTh, OPTAaHOJIETITUYECKYIO OIEHKY). PaccMaTpuBarOT MUKPOCKONTMYECKU mpemnapart. JlaHHbie
[0 CBOMCTBAM, UCIOJIb30BAHUIO U OCOOEHHOCTSIM MPHUTOTOBJICHUS 3aKBACKU MPUBEACHBI B Ta0-
JUIIe.
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JIaGopaTopHas 3aKBacka
rnepBUYHas nepecagoyHas
£ XapakTe- BKYC H Muxkpo-
ucnomsso- | F g g 8 5 § g | pucruka 3amax | cKommue-
3aKBacka BaHue B g = ° e X | 2 m | crycrxa CKHH
npomnssox- | = § g E g g 5 = npenapar
cree g g g E= S| Ez
3 3 = E £ g5 |[TE§
= g gz S| g%
§_ £ e | E2a
o = o
1 2 3 4 5 6 74 8 9 10 11
Me30(uIbHbIE [IPUrOTOB- 25-30 85-90 | 1 mpoums | 12-16 0,5-1 10-12 | xoumo- HUCTHIH, JUTUTOKOK=
CTPENTOKOKKH JIECHME TBO- Cyxoit Ha 2-3 8-10 muics, KHCJIOMO- KH, pexe
Str. lactis, Str. pora, cme- 2 1. Mo- OJHOPOA- | JIOYHbIX coOpaHHBIE
cremoris, Str. TaHel, Mpo- JloKa HBIH co ciaa- | B LIEMOYKH
acetoi-nicus WM | CTOKBAlIH, 6eiM  apo-
Str.diacei-lacnis | momamnero MaToM
¢ npeobnanaHu- | ceipa AxaueTy-
€M MOJIOYHO- na
KMCJIBIX CTpErn-
TOKOKKOB
e
1 2 3 4 S 6 7 8 9 10 11
auunoduIEHas Aumunopune | 37-40 100 — TO Xe 12-14 0,5-1 5-5,5 | oanopon KHCIIOMO- TO XK€
najio4yKa HOI'0 MOJIO- 130 2-3 4,5 - HblI. BS3- | JOYHBIA
ibm. acidophilum| ka, aumzuo- 5.5 Kku#, Jgo- | 6e3  mo-
¢unsHOM MyCKaeTcss | CTOPOH-
MacThl CU3H- HUX TIPUB-
CTOCTH KycOB
rpubkoBas kedupa 18-22 95- lyacts 20-24 - - KUAKAH ocTphIH KHCJIOMO-
KeupHas 100 rpubkoB MEHUCTBIA | ApOoxKe- JIOYHBIE
Ha 30-50 BOM co | crpenro-
yacrei crienvu- | KOKKH, €au-
MOJIOKa YECKUM HUYHBIE
MPHBKY- KJIETKH,
com CCKOTUICHUS
OpOXCKEH H
najgo4ex
MPOU3BOACTBEH- TO Xe 18-22 95- - - 1-3 10-12 | aHopon KHMCIIOMO- TO *e
Has kepupHas 100 Herit, JIOYHBIH C
KOHCH- BBIPQIKEH-
CTeHUMA HBIM
KUIAKON JPOXK-
CMETaHBI IKEBBIM
BKYCOM
y s T
1 2 3 4 S 6 7 8 9 10 11
c npeoGiana- TO XKe 24-25 85-90 1nopuus 14-18 0,5-1 10-12 POBHBEI#H, YUCTHIHA, JANIIOKOKKH
HEM C.IMBOYHO- CyXoH Ha TUIOTHBIA KHCJIOMO-~ OAUWHOYHEIE
ro  CTPenToKoK- 21 mouo- OaHOpOA- JNIOYHBIH, M cob-
Ka Ka; l nopun HBIH, cme- | cauBOuY- PaHHBIC B
A Kuako# | 14-20 2-3 12-14 | TaHO- HBIH LIENTOYKH
Ha 2,51 o6pasHEIit
MOJIOKa
c noGasineHueM CMeTaHBl 24-25 85-90 1nopuus 14-18 0,5-1 10-12 OOHOPI- H9UCTEIH, TO e
u Ges snoGasne- cyxoifi Ha 2-3 12-14 | HbIA, HEXKHBIH,
HAA Str. "I‘ha- 2 n mono- TIOTHBIH, KHCIIOMO-
mophilus Ka SRR HoULi
6e3 BeLIC- co cna-
JIEHMs GBIM
CEIBOPOT=- apoMatroMm
KM
TepMOod HIbHBIH PSXKEHKH, 40-42 80-90 Inopums 12-18 0,5-1 5-5,5 POBHBIii, YHUCTBIH, TO XKe
CTPEOTOKOKK BapeHua, CyXxoH Ha 2-3 2-3 FUIOTHBIT KHCIOMO-
MOGHTENB- 100m1 NOYHBIH,
CKOH  cMme- MoJIoKa MPHATHEIH
TAHBIL
MAaTOYKH #Horypra, 40-42 100 - TO Ke 12-18 0,5-1 5-5,5 | poBHbIH, HHCTBIHA,
HanMTKa 130 2-3 3,5- TJIOTHBIA KHCIIOMO-
«FOxHBII, 4,5 OJAHOpOA- JIOYHBIHA,
IIPCTOKBLIHA HBIH

JlabopaTopHasi paGora Ned (2 1)

Tema: O0Hapy:keHHe XMMHUYECKOH aAKTUBHOCTH (pePMEHTHBIX CHCTEeM MHKPOOPraHHU3MOB
U BJIMsIHUE (PAKTOPOB BHEILIHEH Cpelbl Ha ee POsIBJICHHE
Heanb padoThbl: TPOBECTH OMBITH IO OOHAPYKEHUIO OMOXWMUYECKONW aKTUBHOCTH (DEPMEHTOB,
OTIPEAICNTUTh YCIOBHS, IPH KOTOPBIX MPOSBIISETCS NX MaKCUMaIbHasi aKTHBHOCTb.
PeaxTuBsbl u o6opyaoBanue: ['nnpokcun Hatpus (10% pactBop), cynbdat menu (5% pacTBop),
caxapo3a, BoJa JUMCTHJUIMPOBAaHHAs; CTakaHbl TepMocToiikue - 100 mi, mpoOupKH, COIUPTOBKH,

26



CIUYKH, CTYIKU C MECTUKaMH, IIMaTeNd, 3aXUMbl JJi1 MPOOUPOK, IITATUBBI AJI OOJBIIMX U
CpenHuX MPOOUPOK, BECHI C pa3HOBECaMHU, TeMHas Oymara, JIeHKOIUIaCThIPb.
Xoxa padoTbI:

5. IIpuroToBuTH ABE HABECKU IPOAOKEH 110 1 T.

6. HaBecky Nel u3menbuuTh B CTyIKE 0 MOPOIIKOOOPA3HOTO COCTOSAHUS (Pa3pyILICHUs KIETOK).

7. DKCIIepUMEHTAJIbHO JI0Ka3aTh, YTO caxapo3a - HeBOccTaHaBiuBarommil nucaxapua (0,5 mu
C12H22011 + 1-2 xammm CuS04+ 8-10 kanens NaOH - npu HarpeBanum).

8. K pactBopy caxapossl Nel oobemom 0,5 mn mpubaButh HaBecky Nel (mopormiok). K pactBopy
caxapo3bl Ne2 oobemom 0,5 M1 — HaBecky Ne2. [TomecTuth Ha BoAsHYIO OaHto mpu t° = + 36°
+37°C na 40 MuHYT.

9. IlpoBectn peakuuto Tpommepa [uisi 0OHapyKeHHE HMPOAYKTOB peakiuu B mnpodOupkax Nel u
Ne2.

10. BeiBoas!.

Tema «IKoJiornyeckass OMOTEXHOJIOT U

JlaGopaTopHas padora Ne5S (2 v)
Tema: IIpou3BoaCTBO U HCIOJIB30BAHNE HUTPATMHA U a30TO0AKTepHHA
Leab paGoThl: MO3HAKOMUTHCS C METOAUKON MPUTOTOBJIECHUS OaKTepUaALHOIO yA00peHus Ha
npuMepe HUTparuHa v a30To0aKkTepuHa; MPOU3BECTH 00PaOOTKY IMOCEBHOTO MaTepHaa.
PeakTuBbl u odopynoBanue: KoHPOs4; MgS0s; CaSO0s; FeS0s; MnS04; H3BOs; (NH4)2Mo004
(2,25% p-p); AucTHITUPOBAaHHAS BOJA; CIUPT STHIIOBBIH.
CrekinsHHble mpoOupku aAuamerpoM 21 MM u BbicoToit 200 MM - 6 1wT.; GUIbTpOBaNIbHAS Oymara
(200 MM x 150 mm); BaTHBIC TIPOOKH - 6 mT.; cemeHa cou (8-10 mT.); mmarenu; MAHIET; BaT-
HbII BaJIMK; YyepHas Oymara.

Xon paboTsi:

1. ITosryyeHune GAKTEPHATBHOIO Y100peHHUs
Jl1si MHOKYJISIIMK CEMSIH B JIEHb IIOCEBA COM M (pacojM FOTOBIT OaKTEpHaIbHO-MOJIUOIEHOBYIO
CMECh CIIEIYIOIIUM 00pa3oM: B YALIKU CO IITPUXAaMU BHOCAT 1o 2,5 mi 2,25% p-pa monubaara
ammonus. Hltpuxu cmbiBaroT. IlyTeM BCTpsAXUBaHUS MOIY4arOT OAHOPOJHBbIE OakTepuaIbHbIE
CYCIIEH3UH - HUTpParuH U a3oToOakTepuH. /[aHHbIMM OakTepHaIbHBIMM YJOOpeHUsIMH 00paba-
THIBAIOT CEMEHA COM (HUTPAaruHoM) U ¢acoiu (a30T00aKTEpUHOM) U3 pacuera 2,5 Ml CycneH3un
Ha 250 r. [locne HaHeceHUs CyCIEH3UM CEMEHA TILATENBHO MEPEMEIINBAIOT, MOACYIINBAIOT U
BBICEBAIOT.
2.00paborka nmoceBHOro MaTepuaJa
B npoOupky nuamerpom 21 MM u BeicoToi 200 MM MOMEIIAIOT MOJIOCKY (PHIBTPOBATIBLHOU OY-
maru (mupuHa 200mMm, BeicoTa 150 MM), CII0’KEHHYIO FapMOLIKOM U 3aTEM CBEPHYTYIO B PYJIOH.
Jlns nonnepkaHus BIaXXHOCTU BOKPYT CEMSIH B BEpXHEW 4acTU pyJioHA JienaroT yriayOsnenue. B
npooupky BHocAT 20 - 30 M1 IHUTATENBHOM IJIi pacTeHUsl Cpelbl CIEYIOLIEero cocrasa, I/
K2HPO4 - 1,0 r; MgS04 - 1,0 r; CaS04 - 0,5 r; (NH4)2M004, FeS04, MnS04, H3BO04 - ciespr.
[TpoOupKy 3aKpbIBAIOT U CTEPUIM3YIOT B aBOTOKJIaBe B TeueHHe 30 MUHYT. B moarorosneHHyo
poOHUPKY ¢ GUIBTPOBAIBHON OyMaroi BbICAKMBAIOT [0 OJJHOMY CTEpUIBHOMY CEMEHU COU UITU
¢aconu u BHOCAT 1 MJI CycnieH3uM KIIyOeHbKOBBIX OakTepuil (conepxanue 1 MitH. kiaeTok/min). B
KOHTPOJIbHBIE TPOOUPKU BHOCAT | M1 cTepuibHON BoAbl. [IpoOupkH, 3aKphIThie BATHBIMU IIPOO-
KaMH, UHKYOUPYIOT B TedeHue 3-5 cyTok npu 25-27°C o mpopacTaHusi ceMsiH cOM U (hacou.
3areM uX BBICTABIISIIOT HA CTEJIAXKH C JOMOJHUTENbHBIM OCBelleHHeM. [ 3aTeHeHus KOpHe-
BOM CHCTEMBl pacTeHHH Ha MPOOMPKH HAAEBAIOT KOJMAYKU M3 IUIOTHOM TEMHOM Oymaru Wiu
TEMHOM MieHKU. B 1eHb BhIX0Ja cemsiaoiei npoOku u3 npoOUpOK BRIHUMAIOT, & BOKPYT CTEOIs
YKJIaJbIBalOT GUIBTP U3 BaThbl. [lo Mepe HEOOXOIUMOCTH, COOI0ast CTEPUIBHOCTD, B KXKIYIO
MPOOUPKY JOMOIHUTENBHO BHOCAT 1o 10-12 M nutarensHOro pactBopa. Pactenus cou u ¢aco-
JU B MPOOMPKAX CO CTEPHIIBHOW KOPHEBOW CHCTEMOW BBIpamuBaroT B TeueHue 15-30 cyToxk.
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BersBiieHo, uTo 17151 00pa3oBaHus KilyO€HBKOB Ha KOPHSAX 33 CUET UCKYCCTBEHHOM MHOKYJISLIMU
JIOCTaTOYHO BBIPAIIMBAHUS PaCTCeHUN B MpoOUpKax B TeueHue 15-20 cyTok.

Tema ((CprLeBaﬂ 0a3a XUMHYECKOM MNPOMBIINIJICHHOCTH»

JlabopaTopnasi padora Ne6-7 (4 1)
Tema: BoiesieHue XJ10pHUCTOr0 KaJIus U3 CHIbLBUHUTA U €0 AHAJIM3.
XKunkos B.B. [IpakTuKyM MO XMMHUYECKOH TEXHOJIOTUU M MPHUKIATHON XUMHUH: y4eOHOEe MOCO-
oue s cryaeHToB By30B / B.B. J)Kunkos. - biarosemenck: U3a-so BI'TTY, 2014. — 124 c.

JlaGoparopHasi padora Ne§ (2 u)
Tema: YMsirdyeHue Boibl HOHOOOMEHHBIM CIIOCOO0OM.
Kunkor B.B. IIpakTukyM 1Mo XMMHUYECKON TEXHOJOTUM M MPUKIAJTHON XUMUHU: y4eOHOE MOCO-
6ue s cryaentoB By3oB / B.B. XKunkos. - biarosemenck: M3a-so BI'TIY, 2014. — 124 c.

Tema «OCHOBHbBIE HAYYHbIC IPUHIUIBI 1 3AKOHOMEPHOCTH XMMHY€eCKOIl TEXHOJIOTHI

JladopaTopuas padora Ne9-10 (4 u)
Tema: IlosryuyeHue cepHOM KHCJIOTHI KOHTAKTHBIM CIIOCO0OM M3 Cepbl.
Kunkos B.B. IlpakTukyM 1o XMMUYECKOW TEXHOJOIMHM U NPUKIIATHOW XUMHH: y4eOHOE MOCo-
6ue 11t ctyaeHToB By3oB / B.B. XKunkos. - biarosemenck: Uzn-so BI'TIY, 2014. — 124 c.

JlaGopaTropHnasi padora Nell (2 4)
Tema: [MosrydyeHHe aMMHaKa U3 a30Ta BO3/1yXa.
XKunkos B.B. [IpakTuKyM 10 XMMHUYECKOW TEXHOJOTUHM U MPUKIATHOW XUMHUH: y4eOHOE MOCO-
6ue st cryenToB By3oB / B.B. XKunkos. - brarosemenck: Uzn-so BI'TLY, 2014. — 124 c.

JlaGopaTopHas padora Nel2-13 (4 4)
Tema: Onpenesienue ABOMHOM TOYkH ruapodocdar kajabuus - AMruapodochar KaabIUA
10 PAaCTBOPUMOCTH OKCHAA KaJbuus B pocdopHoii Kucaore.

Kunkos B.B. IlpakTukym 1o XuMU4ecKOW TEXHOJOTMM M NMPUKIAJAHON XUMHUU: yueOHOE MOCOo-
Oue mist ctyaeHToB By30B / B.B. XKunkos. - bnarosemenck: Mzn-so BI'TIY, 2014. — 124 c.

JlabopaTopnasi pabora Nel4 (2 4)
Tema: IlosryyeHnne JJerkonJIaBKuX CTEKOJI.
XKunkos B.B. [IpakTukyM Mo XMMHUYECKOH TEXHOJIOTUU U MPUKIATHONW XUMHUU: y4eOHOE MOCo-
6ue 11t cryneHToB By30B / B.B. )Kunkos. - bnarosemenck: M3n-so BI'TIY, 2014. — 124 c.

JladopaTopHas padora NelS (2 4)
Tema: IlosryuyeHre HUKEIEBOI0 MOKPBITHS 3JIEKTPOXHUMHUYECKHM CIIOCOO0M.
Kunkos B.B. IlpakTukyM 1mo XMMHUYECKOW TEXHOJIOTHMHU M MPUKIAAHON XMMHH: ydeOHOE MOco-
Oue 11t ctyaeHToB By30B / B.B. XKunkos. - bnarosemenck: Uzn-so BI'TIY, 2014. — 124 c.

JlabopaTopnasi padora Nel6-17 (4 1)
Tema: OnpenejieHue KOPPO3HOHHON CTOMKOCTH METAJIJIOB B KHUCJION U HEHTPAJBLHOH cpe-
Aax.
Kunkos B.B. IIpakTukym 1mo XuMU4ecKOW TEXHOJOTMH M MPUKIAJAHON XUMHUHU: yueOHOE MOCOo-
6ue s cryaenToB By30B / B.B. XKunkos. - biarosemenck: M3n-so BI'TIY, 2014. — 124 c.

6 IMJAKTUYECKUE MATEPHUAJIBI JIUIA KOHTPOJISA (CAMOKOHTPOJIA)
YCBOEHHOI'O MATEPHAJIA
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6.1 OueHo4HbIE CPeICTBA, OKA3aTeJIU U KPUTEPHH OlIeHUBAHUS KOMIIeTEHIU

HNupexc OuenovHoe Ioka3aTenu Kpurtepun ouennBanus
KOMIIe- CpeacTBo OLleHUBAHMS c¢opMHPOBAHHOCTH KOMIIETEHIM I
TeHIIUHN
[1K-1 Kontponbnas | Huskuii — Heyo- JOTTYCTHJT YMCJIO OIIUOOK U HEJ0UETOB
IK-5 pabora BJICTBOPUTEIBHO MIPEBOCXOAIIEE HOPMY, TPU KOTOPOM MO-
OIIK-1 J)KeT OBITH BBICTABJICHA OLIEHKA «3»
OIIK-2 IToporosslii — €CJIU CTYACHT IIPaBUILHO BBIIIOJIHUI HE
YAOBJIETBOPUTEIIb- | MEHEE MOJIOBUHBI PAO0OTHI MIIH JTOITYCTHII:
HO He OoJiee IBYX rpyObIX OIIMOOK; WK HE

OoJiee oJTHOM TPyOOii U OTHOW HErpyOOit
OLIMOKH U OJJHOTO HEJ0UETa; WK He Oojiee
JIBYX-TPEX HErpyObIX OMIMOOK; HITU OTHOM
Herpy0oii OIMOKY U TPEX HEIOYETOB; WIIH
IIPU OTCYTCTBUH OIIMOOK, HO TIPU HAJTHYUH
YETHIPEX-TISITH HEJJOUETOB.

bazoBelii — xoporo

CTYJICHT BBIIIOJIHUJ pabOTy MOJTHOCTHIO,
HO JIOITYCTHWJI B HEl: He 0oJiee 0THOM He-
rpy0oit OIMOKY U OJHOTO HE0YETa UK
He 0oJiee ABYX HEJI0UYETOB

Bricokuii — oTimnu-
HO

paboTa BbInoNIHEHA 0e3 OMMO0K, YKa3aHbl
BCE pacuyeTHBIC (POPMYIIBI, CTUHUIIBI U3ME-
peHusi, 6e3 OIMOOK BBITOJHEHBI MaTeMa-
TUYECKUE PACUCTHI

Ortuer 1o j1a00-
paTtopHoii pabo-
TE

Hu3skuii — Heyno-
BJIETBOPUTEIILHO

CTaBHUTCS, €CIIH JIOMYIICHBI CYyIECTBCH-
HbIC OITMOKH (B XOJI¢ IKCIEPUMEHTA, B
00bsicCHEeHHH, B 0OPMIICHUHU PabOTHI, IO
TEXHUKE 0€30I1acHOCTH, B paboTe C Bele-
CTBaMHU U NMPUOOpPaMu), KOTOPBIE HE HC-
MPABIIAIOTCS JAXKe MO YKAa3aHHIO MPETO-
JlaBaTelsl.

IToporosslii — yao-
BIIETBOPUTEIILHO

CTaBUTCS, €CIIM JIONYIIEHbI OJHA-IBE CY-
IIECTBEHHbIE OIMOKU (B XOJle JKCIepH-
MEHTa, B OOBSICHEHHH, B OQOPMIIECHUU
paboThl, MO TEXHUKE OE30MaCHOCTH, B
paboTe c BemiecTBaMu U pudopamu), Ko-
TOpbIE HCIPABISIOTCS C MOMOIIBIO Ipe-
110/1aBaTeIsL.

bazoBreiii —
110

X0po-

a) paboTa BBINOJIHEHA [TPABUIILHO, O€3 Cy-
IECTBEHHBIX OMIMOOK, C/IeIaHbI BEIBOJIBI,

0) [OMyCTHMBI: HEMOJHOTA IPOBEICHUS
Wi opOpMIIEHHST IKCTIEPUMEHTA, OJIHA-/IBE
HECYILIECTBEHHbIE OIIMOKM B TPOBEICHUU
W 0hOPMIICHUH SKCIIEPUMEHTA, B TIPaBH-
Jax paboThl ¢ BelllecTBaMU U IpHOOpaMu

Bricokunn —
JIAYHO

OT-

a) paboTa BBITIOIHEHA MTOJTHO, TPABUIIHHO,
0e3 CyIIeCTBEHHBIX OIMMOOK, C/ICTIaHbI BBI-
BO/JIBI,

0) SKCIIEPUMEHT OCYIIECTBJICH TIO TUIAHY C
Y4ETOM TEXHHKH O€30MacHOCTH U TPaBHI
pabOThl C BeleCTBAaMH U MpUOOpamu,
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B) HMEIOTCS OpPTraHU3AIMOHHBIC HABBIKH
(mopep)kuBaeTCsl YMCTOTa pabovyero mecra
U TIOPSIOK HAa CTOJIE, SKOHOMHO HCIIOJB3Y-
IOTCSI PEAKTHBBHI).

Tecr Huzkuii — 1o 60 3a BEPHO BBINIOJHEHHOE 3aJaHUE TECTUPY-
0ayuioB (HEyJOBJIe- | eMbI MOJy4YaeT MaKCUMallbHOE KOJHye-
TBOPUTEIBHO) CTBO OQJIJIOB, MPEIYCMOTPEHHOE JJISl 3TOTO
[ToporoBsrii — 61- 3a/1aHusl, 32 HEBEPHO BBIIIOJHEHHOE — HOJIb
75 Gannos 6amnoB. [locne mpoxoxaeHus Tecra CyM-
(ynoBneTBopu- MUPYIOTCS PE3YJIbTAaThl BBIIIOJHEHUS BCEX
TEJILHO) 3aJIaHuM.
bazossrii — 76-84 [logcunteiBaeTcss MNPOUEHT NPaBUIBHO
0aJuI0B (XOpOIIO) | BBIIOJHEHHBIX 3aJaHUM TECTa, MOCIE YETO
Bricokuit — 85-100 | 3TOT HPOLIEHT NEPEBOAUTCSA B OLCHKY, pYy-
0aJIoB KOBOJICTBYSICb YKa3aHHBIMH KpPUTEPUIMU
(0TIIMYHO) OLICHUBAaHMUS.

Pedepar Huzkuit — neyno- Tema pedepara He pacKpbITa, OOHAPYKH-
BJICTBOPUTEIILHO BaeTCs CYLIECTBEHHOE HEMOHUMAaHHUE TIPo-
0JIEMBL.
[Toporossiii — UMEIOTCS CYHIECTBEHHbBIE OTCTYILIICHUS OT
YJIOBJIETBOPUTENb- | TpeOOBaHMI K pedepupoBannto. B yacr-
HO HOCTHU: TeMa OCBEIIeHA JUIIIb YaCTHYHO;

JIOTYIIEeHbI (PaKTHYECKUE OLUOKH B CO-
Jep>kaHuM pedepara uiau Ipu OTBETE Ha
JTIOTIOJIHUTEILHBIE BOIIPOCHI; BO BpeMs 3a-
ITUTHI OTCYTCTBYET BBIBOJI.

bazoBelii — xoporo

OCHOBHBIE TpeOoBaHMs K pedepaTy U ero
3alUTE BBINOJHEHbI, HO MPHU 3TOM JAOIY-
HIeHbl HeOo4EThl. B 9acTHOCTH, nMeroTcs
HETOYHOCTU B M3JI0)KEHMH Marepuaia; oT-
CYTCTBYET JIOTHMYECKas IOCIEA0BaTENb-
HOCTb B CYXJICHHUSX; HE BbIIEp:KaH 00BEM
pedepara; umeroTcsa ynymeHus B opopm-
JICHUH; Ha JONOJHUTENIbHbBIE BOIPOCH MIPH
3aIUTE JIAaHbI HEMOJIHBIE OTBETHI.

Bricokuii — ort-
JINYHO

BBINIOJTHEHBI BCE TPEOOBAaHUS K Hamuca-
HUIO ¥ 3amure pedepara: o0o03HaueHA
npobGsieMa U 000CHOBaHA €€ aKTyaJIbHOCTb,
ClleNaH KpaTKUi aHallu3 Pa3IMYHBIX TOYEK
3peHHs Ha pacCMaTpHBaeMyro IpoOIeMy H
JIOTUYHO M3JIO’KEHA cOOCTBEHHAs TTO3UIIHS,
c(OpMyJTUPOBAHBI BBIBOJIBI, TEMa PACKPhI-
Ta MOJHOCTBIO, BBIAEPIKAH 00BEM, COOIIIO-
JICHbI TpeOOBaHMs K BHEHIHEMY Odopmiie-
HUIO, JaHBl MPaBUJIBHBIC OTBETHI Ha JO-
MOJIHUTEIIbHBIC BOITPOCHI.

Kpyraslii cton

Huskuii — 1o 60
OaoB (HeyI0-

JIOTTYCTHII YHCIIO OIIMOOK M HEJIOUETOB
MIPEBOCXOIAIIEE HOPMY, TIPU KOTOPOM MO-

BJIETBOPUTENIBHO) | JKeT OBITh BHICTaBJIEHA OLIEHKA «3»
[Toporoserii — 61- CTYJIEHT OOHapyXUBaeT 3HAHUWE U IOHU-
75 Gannos MaHHUE OCHOBHBIX IOJIOKEHUM TAHHOW Te-
(YIoBI€TBOpH- MBI, HO:
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TEJIbHO)

1) uznaraer Marepuai HEMOJIHO U JIOMyC-
KaeT HETOYHOCTH B ONPE/ICICHUN MTOHITUH
i (GOpMYIIMPOBKE MPABHIT;

2) HE yMEeT JIOCTaTOYHO TiIyOOKO U JI0Ka-
3aTeJIbHO OOOCHOBAaTh CBOM CYXJICHUS U
MIPUBECTH CBOM ITPHMEPHI;

3) uznaraer marepuang HEmocJIeA0BaTellb-
HO W JONYCKaeT ONIMOKH B S3bIKOBOM
0(OPMIICHHH U3JIaraeMoro.

bazoBeii —

76-84

0aJII0B (XOPOIIO)

CTYJICHT J1a€T OTBET, YOBJICTBOPSIOIINN
TEM ke TpeOOBaHUSAM, UTO U JUIT OTMETKHU
«5», HO momyckaeT 1-2 ommoKu, KOTOphIE
caM e UCIpaBIIsieT, U 1—2 Heo4ueTa B Mo-
CJIEIOBATENILHOCTU U SI3bIKOBOM O(hopMIIe-
HUU U3J1araeMoro.

Bricokuii — 85-100

0aioB
(0TIMYHO)

1) cTyZleHT MOJIHO M3JlaraeT Marepual, Jaa-
€T IpaBUWIbHOE OIPENEICHUE OCHOBHBIX
MOHSITHH;

2) oOHapy’KMBaeT MOHMMAaHUE MaTepuaa,
MOKET 00OCHOBaTh CBOU CY>KICHHS, MPH-
MEHUTh 3HAHUS HA MPAKTUKE, NPHBECTU
HEOOXOUMBbIE TMPUMEPHI HE TOJBKO U3
y4eOHUKa, HO U CAMOCTOSATEIbHO COCTaB-
JICHHBIE;

3) uznaraet Matepual rnocjiae10BaTeIbHO U
MPABWJIBHO C TOYKU 3pEHHUS HOPM JIUTEpa-
TYPHOTO $SI3bIKA.

Occe

Huzkuit — menee 3
0aoB (HEyI0BIIe-

TBOPUTENBHO)

PaCKprTI/le CMBICJIA BBICKA3bIBAHUA.

. CwMbICIT BBICKA3bIBaHUS pac-
KphIT. 1 0am.
. CMbICIT BBICKA3bIBaHUS HE

PAaCKpBIT, COAEPKaHUE OTBETA HE
JAET TIPENICTABICHUSA O €T0 MMOHU-
Manuu. (0 6aJ1J10B.

IIpencraBiieHne v MosicCHeHHeE COO-

CTBEHHOH IO3UIIMH.

. [Ipencrasnena u noscHeHa
coOcTBeHHas no3uuus. 1 6am.
. [IpencraBnena 6e3 nosicHe-

HUSl COOCTBEHHAs MOo3ULUA (TIpo-
CTO€ COTJIACHE MJIM HECOTJIacHe C
CY>KJICHHEM aBTOPa BBICKa3bIBa-
HUs).
Wnu coOcTBeHHAS MO3ULINS HE
npexacrasieHa. 0 6aioB.
XapakTep U YPOBeHb NPUBOIUMBIX
CY’KICHUI U APTYMEHTOB.
. CyXIieHusl U apTyMEHTBI
PACKpBIBAIOTCSI C OMOPOM Ha TEOpe-
THYECKHE MOJIOKEHHUS, BEIBOIBI U
dakTudeckuit Mmatepuai. B xome
paccyXJIeHU PacKphIBAIOTCS pa3-
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JIMYHBIE aCTIEKTHI TPOOJIEMBI. 3
0ajLia.
. [Ipu packpeITUH HECKOJIb-
KHX aCIleKTOB MPOOJIeMBI (TEMbI)
CYX/ICHUS M apTyMEHTHI IPUBEIC-
HBbI C OIIOPOI Ha TEOPETUYECKHE
II0JIO’KEHHUS U BBIBOJIbI, HO 0€3 uc-
[0JIb30BaHUs (PaKTHUECKOro MaTe-
puaia.
. Wnu packpeIT OJUH acIeKT
npo0JIeMbl (TEMBI) U IPUBECHA
apryMeHTalus ¢ onopoi Ha Teope-
TUYECKUE TOJI0KEHUs U (haKThie-
CKUI MaTepuall.
. W ipu packpsITuu He-
CKOJIBKHUX aCHEKTOB IIPOOIEMbI
(TeMbl) Cy>KJIeHUS U apTyMEHTBI
IIPUBE/IEHBI C OIIOPON Ha aKTHye-
CKUH Marepua, Ho 6e3 TeopeTuye-
CKHX TOJIOKEHHUI BBIBOJIOB.
. Wnu packpbIThl HECKOIBKO
acIIeKTOB MPOOJIEMBI ITPH HEIO-
CTaTKe TEOPETUYECKON UIU (PaKTH-
YeCKOW apryMeHTaluu. 2 daja.
. [lepeuncieHbl HECKOJIBKO
aCTIeKTOB MPOOJIeMBI (TeMbI) 6e3
apryMeHTaluu.
. Wnu 3atponyT nuiis oauH
acrnexT MpoOJIeMbl (TeMBbl ), PUBE-
JIeHa TOJIbKO (paKTUUYEeCKas I
TOJILKO TEOpETHYECKasi apryMeHTa-
mus. 1 0am.
3aTpOHYT JIMIIb OJIUH ACHEKT MPOOIEMBI
(Tembl) 63 aprymMeHTaluu, Wik apryMeH-
ThI U CY’KJIEHHsI HE COOTBETCTBYIOT 000C-
HOBBIBaeMoMYy Te3ucy. () 6aj1j10B

I1K-1 VYuebnsle 3ama- | Huzkuit — JIOMYCTHII YUCII0 OLIMOOK U HEI0UETOB
ITK-5 qu HEYJOBJIETBOPH- MPEBOCXOAIIEE HOPMY, TPU KOTOPOit
OIlK-1 TEJIbHO MO>KET OBITH BEICTABJIEHA OIIEHKA «3»
OIlK-2
[Toporossrii — CTYJEHT NPaBUJIbHO BBIMOJIHUII HE MEHEE
YAOBIETBOPUTEINb- | MOJIOBUHBI paObOTHI WIIH JOMYCTHII: HE 60-
HO Jiee IBYX TpyOBIX OMHUOO0K; UM HE OoJee
OJIHOM TpyOoO¥i U OHOI HerpyOoi omnoKu
Y OJTHOTO HeJoueTa; Uiin He 0oJiee IByX-
TpeX HerpyObIX OMMOOK; UITU OJTHOU He-
rpy0o0if OIITMOKHU U TPEX HEJO0UETOB; UITH
MIPH OTCYTCTBUU OLITUOOK, HO MPH HATTUYHUU
YETHIPEX-TISITH HEAOUYETOB.
ba3oBbIii — XOpO- | CTYACHT BBIMOIHUI PadOTy MOIHOCTHIO,
10 HO JIONMyCTHJI B HEW: He Ooyee OgHOM He-

rpy0oii OmMOKK M OJHOTO HEJouYeTa WU
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He Oosiee IBYX HEOYETOB

Bricokmii — pabora BhITIOTHEHA 6€3 OMNOO0K, YKa3aHbI
OTJINYHO BCE pacueTHbIC (OPMYIIbI, CTUHUIIBI U3ME-
peHust, 0e3 OIMOOK BBIOJIHEHBI MaTeMa-
TUYECKUE PACUYETHI

6.2 HpOMe)KyTO‘lHaﬂ aTTeCTanud CTYACHTOB 0 JTUCIHUIIJINHE

IIpomexxyTouHast arrecTanys ABJISIETCS NPOBEPKOM BCEX 3HAHUM, HABBIKOB M YMEHUU
CTYACHTOB, IPUOOPETEHHBIX B IIpOLECCE U3YUEHUS TUCHUILIMHBI. POPMOI TPOMEXYTOUHOH aT-
TECTaLUHU 110 AUCLUIUIMHE ABJISECTCS 3a4ET.

JUid oOLiCHMBaHMs pE3yJIbTaTOB OCBOCHUS JIHUCLUIUIMHBI IIPUMEHSETCS CIEHYIOIINe
KPUTEPUU OLICHUBAHUSA.

Kpurtepun oneHuBaHus YCTHOTO OTBETA HA 3a4eTe
OneHka «32a4TEHO» BBICTABJISETCS CTYAEHTY, €CIU:

1. BOIPOCHI PAaCKPBITHI, N3JI0KEHBI JIOTHYHO, O€3 CYILECTBEHHbBIX OLIHOOK;

2. [I0OKa3aHO YMEHUE WUIOCTPUPOBATH TEOPETUUECKHE MTOJI0KEHUSI KOHKPETHBIMU
IpuMepamy;

3. MIPOJEMOHCTPUPOBAHO YCBOCHUE PaHee N3yUEHHBIX BOIPOCOB, C(HOPMHUPOBAH-

HOCTb KOMITETEHIINH, yCTONYMBOCTH UCTIOTB3YEMbIX YMEHHUI 1 HABBIKOB.
JomyckaroTcst He3HAYUTEJIbHBIEC OIIMOKH.
OueHka «He 3aYTEHO0» BBICTABIISIETCS, €CIIU:

1. HE PacKpbITO OCHOBHOE COJIEpKaHHE yUeOHOIr0 MaTepuana;

2. o0OHapy’KeHO He3HaHHE WM HEITOHUMaHue OoJbIleH niu Hanboiee BaKHON 4acTH
y4eOHOro Marepuarna;

3. JIOMYIIEHbI OIIMOKU B ONPEAEICHUH OHATH, KOTOPbIE HE HCIIPaBIIEHbI TIOCIIE
HCCKOJIbBKHMX HAaBOAAIIHNX BOIIPOCOB,

4. He chopMUpPOBaHbI KOMIIETEHIIMH, YMEHHSI U HABBIKU.

6.3 TunoBbie KOHTPOJIbHbIE 3aJaHUS WJIH HHbIE MaTePHUAJIbl, HEOOX0AMMbIe JIJIsI
OLIEHKHU Pe3yJIbTATOB OCBOEHUS JUCHMUILIHHBI

NPUMEPHBIE KOHTPOJIbBHBIE PABOTbI
Tema «HKxeHEpHAA YIH3UMOJIOT D)

1. Ha3zoBure mTamMmbl MPOAYLEHTOB, HCHOJb3yeMble [UIsl TOJdy4yeHus QepmeHTta o-
acriaparuHassl. [lepeunciuTe npenbsaBiseMble K HUIM TpeOOBaHUS.

2. CocTaBbTe cXeMy OMOTEXHOJOTHYECKOTO MMPOU3BO/ICTBA O-aCTIaparuHasbl.

3. 'onoBoii 06beM npou3BOCTBA Liexa OnocuHTe3a pepmenton coctasnseT 11000 miH y.e. Pac-
xon Ha 1000 MuH y.e. o-acmaparvHasbl CIEAYIOIIMM: cyibdaTa aMMOHHUSA 2,2 KI, alerara
Hatpus 12,1 Kkr, skcTpakTa KyKypy3bl 53,4 kr. Onpezaenure Maccy KaKA0ro Buja Chipbs (B
KT'), pacXo/1yeMOro LEeXOoM Ui OMOCHHTE3a 3a IO/,

4. Ilepeuncaute METOABI MIMMOOUIM3AMU (DEPMEHTOB, OXapaKTEPU3yHTEe METO, NCTIOIb3YEMBbIil

JUISL IMMOOMJTM3ALIMN Oi-acTiaparuHasbl.

5. OxapakTepusyiiTe MoJlyueHHE aclapardiHOBOM KHCIOTHI METOAOM MHUKPOOHOIOTHYECKOTO

CUHTE3a.

Tema «CpipbeBasi 6a3a XMMHYeCKOIl IPOMBIILIIEHHOCTH
1.CymmapHas peakiusi moiydeHus: quBuHWiIa 1o crocoOy C.B. JleGeneBa BbIpaxkaercs
ypaBHEHUEM
2C2HsOH—CH2=CH—-CH=CH: + 2H20 + Ha.
Boeixon nuBunuia cocrasiser 80%. Bprunciante, CKOIbKO KI' JUBMHWIA MOKHO MOJYYUTHh W3

2000 M 96%-ro criupra (p = 80,0 xr/m°). (OTBeT: 72,12 T).
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2. Iex kapOuaHBIX cMoi Ha | T mpoxykmuu pacxoayer 30 M° 060poTHO# BoIbI. Beramcm-
T€ TOIOBYIO MOTPEOHOCTH IIeXa B XJOpE Ul MPEeayNpekAeHuss o0pa3oBaHMs OMOIOTHYECKOU
IUICHKH B TEIUIOOOMEHHBIX amlapaTtax, €CIy J03a XJIopa 8 MI/J, ero IpOou3BOICTBEHHBIC IOTEPH
— 12%. IlepuonnynocTs 00pabOTKH ABa pa3a B IO, a Mpou3BoaAuTenbHOCTD nexa 9000 1/r. (OT-
BeT: 484 T).

Tema «OcHOBHbIE HAYYHbIE IPUHIUANBI U 32aKOHOMEPHOCTH XUMHYECKOM
TEXHOJIOTHID)

1. Tomnuso. CoctaB, kinaccuuKaius, OCHOBHbIE XapaKTEPUCTHUKU TOILITUBA.
2. JlaTh CpaBHHTENBHYH) XapaKTEPHCTUKY AJUIOTEPMUYCCKUX IPOIECCOB Ta3u(uKaImm
TBEP/OT0 TOILIMBA
3. Kakyro maccy 98%-Hol yKCyCHOU KHCIIOTBI MOKHO TONTyduTh U3 100 T TeXHUYECKOTro KapOu-
Jla KaJblys ¢ MaccoBoi nosieit mpumeceit 0,04? Oteer: 91,7 T.
4. Kaxkas macca 78%-HOl CepHOI KUCIOTHI HEOOXOMMa JUISl TIOIy4eHUs CyIb(aTra aMMOHUS U3
ammuaka maccoi 102 kr? Otset: 377 Kr.

IPUMEPHI TECTOBBIX 3AJTAHUM

[Ipemyaraemerii TecT copepkut 25 3agaHuil, u3 HUX 15 3aganuit —vacte A, 5 3amaHuii —
yacThb B, 5 3aganuii — gacts C.

K kaxmomy 3alaHui0 4acTH A JaHbl HECKOJBKO OTBETOB, U3 KOTOPHIX TOJIBKO OIMH BEp-
HBIA. BeImomHUB 3a7anue, BbIOEpUTE BEPHBIN OTBET U yKaXHUTe B OiaHke oTBeToB. He Topomu-
TECh, XOPOILIO 00AyMaNTe Kax/blil oTBeT!

3amanus 4yactu B MOryT OBITH TPEX THIIOB:

1) 3amanus, coaepikaime HeCKOJIbKO BEPHBIX OTBETOB;

2) 3alaHus Ha YCTAaHOBJIEHUE COOTBETCTBUS,

3) 3amaHus, OTBET HA KOTOPKIC TOJKEH OBITh JIaH B BUJIC YMCIIa, CAMBOJIA, CJIOBA.

OteThl k 3aganusaM yactu C ¢popmynupyere B CBOOOJHON KpaTKOi (hopMe U 3alHChIBacTe
B OJIaHK OTBETOB.

Ha Bemonnenue tecra orBogutcs 90 munyt. Ecnu 3amanue He yJaeTcs BBIIOIHUTE CPasy,
nepeuuTe K clieayomemMy. Eciii octaneTcs Bpemsi, BEpHUTECH K IPOMYIIEHHBIM 33 TAHUSIM.

BepHo BbITIONHEHHBIE 3a/1aHUS YacTH A OIIEHHUBAIOTCS B 2 Oaiia, yactu B — 2 6amna, yactu
C — 5 6annos.

[Ipu moAroToBKe K 9K3aMeHY MO Kypcy OMOTEXHOJIOTHH 0c000€ BHUMaHUE cleayeT o0pa-
TUTH Ha BONPOCHI OMOWHXEHEPUH, TaK KAK OHH SIBIISTIOTCS OCHOBHBIMH IPH IMOATOTOBKE YIHUTE-
Jeit OMOJIOTHH. DTO CBSA3aHO C TEM, YTO OOJBIIMHCTBO U3 HUX HAXOMAT OTPAKEHUE B IIKOJIHHOM
Kypce oOmieit 6mosorun. s Toro, 4ToOsl M30€KaTh TPYAHOCTEN MPHU MOJITOTOBKE MO 0003HA-
YEeHHOU MpoOIeMbl KPOME PEKOMEHJOBAHHOTO CIHUCKA JIMTEPATypPhbl, HEOOXOIUMO OOpPaTUTHCS K
paHee U3y4eHHBIM KypcaM MUKPOOHOJIOTHH, ITUTOJIOTHH, TEHETHKH.

TecTnl
MHUHUCTEPCTBO OBPA3OBAHUS U HAYKHU P®
BJIATOBEIIIEHCKHWM I'OCYJIAPCTBEHHBIN INEJATOrMUYECKHI
YHUBEPCUTET
Tect ( OMOTEXHOJIOTHA)
Hucmpykyus onsa cmyoenma
Tecm cooeporcum 25 3a0anuit, uz nux 15 3a0anuii — uacmo A, 5 3a0anuii — yacmeo B, 5 3a0a-
Huit —yacmo C. Ha e2o évinonnenue omeooumca 90 munym. Ecnu 3a0anue ne yoaemcs 6vl-
noanums cpasy, nepeiioume K cieoyrwuwiemy. Ecau ocmanemcsn epems, 6eprnumecs K npony-
WieHHBIM 3a0anusam. Bepno evinonnennvie 3adanusn yacmu A oyenusaromces ¢ 2 danna, ua-
cmu B - 2 6anna, vacmu C — 5 d6annoe.
Yacts A
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K kaxaomy 3agaHui0 yacTH A JaHbl HECKOJbKO OTBETOB, U3 KOTOPBHIX TOJIBKO
OJMH BepHbIi. BbINOJIHUB 3a1aHue, BbIOepuTe BePHbI O0TBeT U YKAa:KUTe B OJ1aHKe OTBe-
TOB.

A 1. HazoBute epmenTsl, paspesatomue apyxienoueunyto cupanb JJHK no cneunguye-
CKUM TIOCJIEIOBATEIBHOCTSIM, COCTOSIIMM U3 4-8 HYKICOTHUIOB, pa3zelisisi ee Ha (PparMeHThbI
CTpPOTO OIPEAEICHHBIX PA3MEPOB.

a) ToJMMepas3bl B) PECTPUKTA3bI
0) nurasbl ') U30Mepa3bl

A 2. TIIna3Mupl WU BUPYCHI C CUJIBHBIMH IIPOMOTOPAMHU, pa3MELIEHHbIMU TaK, YTO IMPO-
JOYKT KIIOHUPYEMOT'O TeéHa MOKET MPOU3BOAUTHCS B OOJIBIIIOM KOJIHMUYECTBE, HA3BIBAIOTCS
a) KJIOHBI B) BEKTOPHI
0) orepoHbl I') TEpPMUHATOPBI

A 3. [lepenoc reneTn4eckoil HHPOPMAIIUHU OT KIETKH JOHOPA K KIJIETKE PEIUIEHTa, KOTO-
PBIN OCYIIECTBIISICTCS MPU HEMOCPEACTBEHHOM KOHTAKTE KJIETOK MEXKIy cOO0M Ha3bIBaeTcs
a) TPaHCIYKLHUS B) KOHBIOTALIUS
0) Tpanchopmarnus T') CJIUSIHHUE MPOTOILIACTOB

A 4. Kakoli U3 nepeuncieHHbIX 3TallOB HE OTHOCUTCS K TEHETUYECKOMY KOHCTPYHPOBAHHIO
in vitro
a) MOJyYeHHEe UHANBUAYAILHOTO T'eHa, KOJUPYIOIIET0 HeOOX0IMMBIH IPU3HAK
0) coznanne pekomOuHanTHo# JIHK
B) BBegeHue p-JJHK B kieTky peunnuenta
T') HapallMBaHUEe KaJUTyCHOW MacChl

A 5. 3a Bpemst pepMeHTAIIIM MUKPOOPTAaHU3M MPOXOAMT OTPEACICHHBIA IIUKI Pa3BUTHS,
KOTOpBI BbIpaxkaeTcsi B cMeHe (a3. Kakas ¢aza ucKycCTBEHHO YIUIMHSIETCS MPU MPOU3BOICTBE
OOJIBITMHCTBA TIEPBUYHBIX METAOOIUTOB:
a) yar-gasa B) cTanmoHapHas ¢asa
0) PKCIIOHEHIMAJIbHAS r) da3za oTMUpaHUS

A 6. Uto npowusoiiner, eciu OyayT MOMYHICHbl OTKIOHEHHS OT TEXHOJIOTMYECKUX HOPM B
YTIEPOTHOM TUTAaHUHU
a) CHU3HTCS Co/iep KaHKe Oellka U yBEIWYUTCS KOTMYECTBO JIMMIUOB B OMomacce
0) CHU3UTCS TIPOIIECC MOYKOBAHUS U JICTICHUS KIETOK
B) COKpATHUTCS BBIXO] OMOMaCChI
T') BCOCHHUTCS KYJIbTYpalibHAsI )KUIKOCTh U IIPOU30MIET BBIOPOC €€ U3 armapara

A 7. Kakoii aTan OTCyTCTBYeT MPH MOITYYSHUH KaNCyJIbHBIX MOJIHCAXapUI0B OMOTEXHOIO-
THYECKHUM CIIOCOOOM:

a) BhIJICJICHNE, OUYHNCTKA B) pepMeHTaIUS

0) cemaparus T') pa3pylIeHHE KIETOK
A 8. Jlns 4ero UCmob3yrTCsl MUKPOMUIIETH B TUTAHUH YEJIOBEKa

a) HCTOYHUK OEJKOB B) HICTOYHMK YTJIEBOJIOB

0) UCTOYHUK SHEPTUU T') ICTOYHUK JIUIH]IOB

A 9. Pa3HOBHIHOCTSIMM KaKOro MeTOJa MMMOOWJIM3ALUU SIBJISIFOTCS: CTaTUUECKUM, DJIEK-
TPOOCAXKIEHUE, HAHECEHUE B KOJIOHKH
a) aIcopOIIMOHHOTO
B) BKJIIOUEHUS B €U
0) UCIOJIb30BAHMUS MOJYIPOHUIIAEMbBIX MEMOpaH
I') UCTIOJIb30BAaHUS CUCTEM JBYX(a3zHOrO THIA

A 10. Kakune 13 nepeynciieHHbIX HOCUTENEH, UCIOIb3yEMbIX B OMOTEXHOJIOTUH ISl KMMO-
OMITM3aIK, He OTHOCSTCS K TPYIINE OPraHMYeCKUX MOTMMEPHBIX

a) rmoJyicaxapuabl B) MIOJIMypETaHbI

0) Oenku I') TJIMHBI
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A 11. Kakoli u3 Ha3BaHHBIX 3JIEMEHTOB-OJIOKOB HE SIBJISIETCS COCTaBHOM YacThIO XUMUYE-
CKOM KOHCTPYKIIMU 00Pa3yIOMIEHCs PU XUMHUECKOW MMMOOHIN3AINK (hePMEHTOB
a) HOCHUTEITb B) (hepMeHT
0) cimBKa r) cyocrpar

A 12. Kakoii ¢pepMeHT KUBOH CHCTEMBI, B OTCYTCTBHM OCHOBHOTO CyOcTpaTa, KaTaJu3upy-
€T HEPro3aBUCHUMOE BOCCTAHOBJICHHWE MOHOB BOJIOPOJIa ¢ 00pa30BaHUEM BOCCTAHOBJIEHHOTO BO-
nopoja

a) IeTuaporeHasa B) THIpOTa3a
0) HUTpOTEHAa3a T') peayKTasa
A 13. Kakoe BemecTBo HE MOXET CIY>KUTh CyOCTpaToM Ui 0Opa3oBaHUs METaHa apXxe-
OakTepusIMu
a) yKCyCHasi KHCIIoTa B) MypaBbUHAas KHCIIOTa
0) KuCIOpO.I ') METaHOJI
A 14. Kakoii 1IeHHBII TPOAYKT HapsiAy ¢ OMOra3oM 00pa3yroT METaHOT€HHBIE aCCOIMALIUT
a) Butamua C B) BUTaMHH B12
0) ButamuH /| I') TJIIOKO3Y

A 15. Kakue 13 nepeqnciaeHHbIX O0akTepuil He MOTYT OBITh HCIOJIb30BaHbl KaK HCTOYHHUK
BBICOKOKAUECTBEHHOT'O TOIIMBA - BOJIOPO/Ia
a) aHa’pOOHBIC XeMaTpo(HbIC OaKTEpUH B) myprypHbie (OTOTpOo(dHBIE OaKTepUH
0) caxapOMHIICTHI ') IMaHOOAKTEepUHr

Yacrs B

ByabTe BHUMaTenbHbl! 3aganus yactu B MoryT ObITH TpexX THIIOB:

1) 3apanus, cogep:Kamme HECKOJIbKO BEPHBIX O0TBETOB;

2) 3ajaHNsl HA YCTAHOBJIEHUE COOTBETCTBHS;

3) 3a1aHMsl, OTBET HA KOTOPbIE 0JI7KeH ObITh 1aH B BH/I€ YU CJIa, CHMBOJIA, CJI0OBA

B 1. Kako#i U3 mepedncieHHbIX MyTei MOKET MCIOIb30BATHCS VIS MOBBIMCHHUS d(dek-
TUBHOCTH (DOTOCHHTE3a Yy KYJIbTYpPHBIX PaCTeHUI
a) ToBBIIeHHE KOod((pHIMEeHTa TPeBpALICHHUS COTHEYHOH dHEpTrun 10 4-5% 3a cuer yBenumueHus
TUIONIA/IN JIUCTHEB U UX PaHHETro POPMHUPOBAHUS
0) co3/1aHne UCKYCCTBEHHBIX (POTOCUCTEM
B) YBEITMUCHHE YHCIIA XJIOPOTIIACTOB B KJIETKE HA €AMHHUILY TUIOIIATH JIUCTA
') BMEIIATENIbCTBO B CUCTEMBI PETYJISIIIMK (POTOCUHTE3a
1) CO3JIaHNE SK30TEHHOM acCOLMAIIUU C a30TO0AKTEPOM

B 2. Kakomy HamnpaBieHnI0 OMOTEXHOJIOTUN TTPUHAJICKAT JaHHBIE pa3padOTKu

1) [TomyueHue mTaMMOB-TIPOIYIICHTOB A UHxeHepHas SH3UMOJIOTUS

2) IMonyueHnne U3BECTHOTO MPOYKTA, HO Jydlero kauectsa b buounxkenepus

3) buoouncTka B a3poTeHKe B Mukpobuonornueckuii CHHTE3

4) [lonyuyeHnue 6uorasa U3 CbIpoil GOMacChl I" sHepreTuyeckast OMOTEXHOJIOTUS

5) IonyueHne KOMMEPUYECKOTO MPOTYyKTa J1 sxonoruveckast OMOTEXHOIOTHS
B 3. YcTanoBu cooTBETCTBHE MEXTY METOIaMH UMMOOUITU3AINHI M UX CITOCOOaMU

1) AacopOuroHHbIE A. BritroueHue B TUIIOCOMBI

2) Mexannyeckoe BKIIFOUEHHUE B TeIH b. MukpokancynupoBaHue

3) C ucnonp3oBaHuEeM MOJTYMPOHUIIaEMBIX MeMOpaH B. Mukposmynbcuu

4) C ucnoyib30BaHNEM CHUCTEM ABYX(a3HOTO THUTIA I'. DnekTpoocaxienune

B 4. CkoibpKO IMPOIIEHTOB SHEPIHU MaJAIOUIET0 COJHEYHOro CBeTa (PaKTUUECKU 3aracaroT
KYJbTYpPHBIE PACTCHHUS?

B 5. K kakoMy pagy oTHOCSTCSA TepMOMIbHBIE OaKTepUH, MPOLYLIEHTHl dTAHOJIAa XapaKTe-
pusyromuecs 6ojiee BRICOKOW 3(h(PEKTUBHOCTHIO COpakMBaHUs caxapa M 00Jiee yCTOWYUBBIE K
ITaHOIy, YeM KJIIACCHYECKHI OOBEKT JPOOKU poaa Sacharomyeces.

Yacts C

OtBernl k 3axannaM yactu C ¢popmympyere B cBOOOIHOI KpaTKoil ¢opMe U 3amu-

cbiBaeTe B 0J1aHK OTBETOB.
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C 1. Kakoe BBICOKOKaU€CTBEHHOE TOILJIMBO MOIYYarOT U3 OMOJIOTHYECKOTO ChIPhS Ha OCHO-
Be coueTaHus GpoTocuHTe3a U hepMeHTaNHU?

C 2. Kakum TpeOOBaHHUSAM JIOJDKHBI OTBEUATh IITAMMBI — MPOYIIEHT OMOJIOTHYECKU aKTHB-
HBIX COCAMHEHUI?

C 3. [lepeunciure COBpEeMEHHBIE METOBI MOJIYYSHHS TEHOB, HCIIOJIB3YEMBIX B MOCIICIYIO-
MM JIJISl TEHETUYECKOTO KOHCTPYUpOBaHus in Vitro

C 4. Kak Haja)xeHO MPOM3BOJICTBO YIJIEBOJAOPOIOB HCIIOIB3YEMbIX B Ka4eCTBE TOILTUBA C
UCIIOJIb30BaHUEM OJJHOKJIETOYHOM Boopociiu Botryococcus braunii.

C 5. Ilepeuncnute OCHOBHBIE TpeOOBaHUS, MIPEIBSIBIIEMbIC K MaTepHaliaM, UCTIOIb3yEeMbIM
B KaUeCTBE HOCUTEJICH ITPH UMMOOHITN3aluu ()ePMEHTOB.

Tect (XUMHYeCKAsl TEXHOJIOTHS)
Yacts A
1. s ynajieHusi KapOOHATHOM sKeCTKOCTH MCIOJIb3YIOT FallieHYI0 U3BeCTh, COMY, €/1-
Kkuii HaTp, TpuHaTpHuiidocdaT. Kakoe U3 Ha3BaHHBIX BellleCTB OKaskeTcs HanboJ1ee
3¢ PeKTUBHOCTD, €CJIH B3AITh UX OJIMHAKOBbIE KOJIH4YecTBa?
1) u3zBects;
2) TpuHaTtpuiidocdar;
3) enxuii HatTp;
4) cona.
2. Yro TaKkoe KOKcoBaHue?
1) paznoskeHue TBEpAOTo TOIUIMBA B MPUCYTCTBUU BO3ayxa mnpu Temnepatype 1000°C;
2) pa3noXkeHHe TBEPIOTro TOTUIMBA O6e3 gocTyna Bo3ayxa mpu temmneparype 1000°C  u BbIie;
3) HarpeBaHue TBEPAOrO TOIIMBA B MPUCYTCTBUU razoB mpu temmeparype 1000°C;
4) HarpeBaHue TBepIoro ToruuBa 10 remmneparypsl 1000°C B Toke a3oTa
3. B kakux anmapartax ocyllecTBJIsIeTCs MOIJI0IeHHe AMMHUAKA U3 KOKCOBOI0 ra3a?
1) B ckpy0OOepax;
2) B peKTU(UKALMOHHBIX KOJIOHHAX;
3) B X0OJIOAWIBHUKAX HEMOCPEICTBEHHOTO JIEHCTBUS;
4) B catypaTopax.
4. Kaxkoii u3 noJjiyuyaemMbIX POAYKTOB COCTABJIsieT HAaM0O0JIbIIYI0 MAaCCOBYIO 1010
NPU KOKCOBAHUH TBEPAOro TOMJIMBa?
1) KOKCOBBIi ra3;
2) KaMEHHOYTOJIbHAsI CMOJIA;
3) KOKc;
4) HagCcMOJbHAs BOJA.
5. OmnpenesTe BHYTPEHHIOI CTPYKTYPY CTeKJIa.
1) TBepiO€ KpUCTAIUIMYECKOE TEJIO;
2) pacTBOp ¢ OOJIBIION BA3KOCTHIO;
3) mepeoxJakIeHHBIN pacIiaB;
4) oxJIaXKJIeHHas KUJTKOCTb.
6. B xakux meyax BapsiT CTeKJI0?
1) xamepHbI€;
2) DIIEKTpOINeYn;
3) pereHepaTHUBHBIE;
4) TpyOuarsle.
7. Yro Takoe OeToH?
1) cmech eMeHTa ¢ BOJIOM U HaIllOJIHUTEIIEM;
2) cMeCh U3BECTH C BOJIOM U TTECKOM;
3) cMech 1IeMeHTa ¢ BOJION U U3BECTHIO;
4) cMeCh U3BECTHSIKA C THIICOM.
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8. Kakme cTaium oTCyTCTBYIOT IPH «KOPOTKOID cXeMe MPOU3BO/CTBA CEPHOM KHUC-
JOTHI?
1) oOxur KOTYEIaHA;
2) noruonieHue SO2 BOOM;
3) cnenuanbHas OYUCTKA;
4) oxnaxJieHUE B KOHTAaKTHOM arrapare.
9. YTo MOHUMAIOT MO TEPMUHOM KHUPKYJISIIMMOHHBIN ra3»?
1) a30TOBOAOPOHAS CMECH C OCTATKOM aMMHaKa, BO3BpaIllaeMasi B CUCTEMY;
2) aMMHUaK ¢ He3HAYUTEJIbHOU MPUMECHIO a30Ta U BOJIOPOA;
3) a30T u BOAOPO;
4) aMmMuaKx.
10. Kakum cnocodom otaessiercst KCI or NaCl npu nostyyeHun ero u3 cuJibBUHUTA?
1) dnoranus u u3dUpaTeIbHOE PAaCTBOPEHUE MPU HATPEBAHUMY;
2) TpaBUTAIMOHHOE OOOTAIICHHE;
3) aacopOrus;
4) 5KCTpaKIHUA.
11. Kakum cnoco00oM noJiy4aoT aTlOMUHUI B IPOMBIIIJIEHHOCTH?
1) BocCTaHOBIICHHE OKCHJIA AJTFOMUHHUSI BOJIOPOIOM;
2) BICKTPOJIUTUYECKHIA;
3) MeTaI0TEpPMUYECKUI;
4) nupoMeTaTypruaecKHii.
12. Kakoii U3 nepe4ncjaieHHbIX HHKe MPOLECCOB SIBJISIETCS IPUMEPOM reTeporeHHoro
HEOOpaTHMOro IK30TEPMHUUYECKOr0 pouecca?
1) cunTe3 ammuaxa;
2) okucnenne SO2 B SO3;
3) 00HUT CEPHOTO KOJIYeaHa;
4) cxxUraHue cepsl.
13. YUro Ha3piBaeTcsl pacXoaHbIM K03 punuenTom?
1) pacxo Kaxa0ro BUja ChIpbsi, OTHECEHHBIH K €IMHUIIE IIeJIEBOTO MPOAYKTA;
2) Macca roToBOTO MPOIYKTa;
3) pacxoJ1 OJJTHOTO BU/1a CHIPbsI [10 OTHOLIEHHUIO K IPYTOMY
14. Kakoii npoAyKT Ha3bIBalOT KHUTPOOJIEYyM»?
a) CMeCh a30THOM KHUCIIOTHI C CEPHOM;
0) cepHasi KHCJIOTa, HACBIIIIEHHAs OKCHJIaMH a30Ta;
B) Q30THAs KHCJIOTA, HACBIIICHHAs! uMepoM okcuaa a3ota (N20a);
') pacTBOP OKCHJIOB a30Ta B a30THOW KHUCIIOTE.
15. Kakue npouecchl IPOUCXOASIT NPU Bapke cTekJa?
a) XUMHYECKHUE;
0) GU3NKO-XMMHYECKHE;
B) TEPMUYECKHUE;
r) ¢pusnyeckue.
Yacrs B
16. Yem ompenensercst o01ias CKOpOCTbh XUMHUYECKOTO Tpoliecca B peakrope? B kakux 00-
JIACTAX MOJKET MIPOTEKAaTh XMMUKO-TEXHOJOTHYECKHI nponecc?
17.Tlo kakuM TpHU3HAKAM KIACCU(PUUUPYIOTCS peakiiy, JIeXkallie B OCHOBE XUMHKO-
TEXHOJOTMYECKOro mpoiiecca?
18. Yrto Ha3bIBalOT KOHTAKTHBIMU MaccaMH, KaKOB UX COCTaB?
19. Yto Ttakoe TexHoNormueckas cxema mporecca? Kakumu MOTyT OBITH XUMHKO-
TEXHOJIOIMYECKUE CUCTEMBI?
20. Yro HA3BIBAIOT TEXHOJIOTHYECKUM PEKUMOM U TTapaMeTpaMH 3TOTO pexkuma’?
Yacts C
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21. CocraBUTh MaTepUaIbHBIN OalaHC CHHTE3a aMMHaKa U3 YUCTON a30TBOJOPOTHON CMe-
cH, ecnu BeIXoJ cocTtaBigeT 95%. OrBer: m N2 — 0,8761; m Ho — 0,186T.

22. PaccumnTaiiTe pacXoaHbId KOI(PPHUIIUEHT cepbl ISl TOTyYeHUs 1T CEpHOM KUCIIOTHI, €C-
71 notepu coctaBisaoT 7%. Otser: 349,35T.

23. Yro Takoe BeIxoA npoaykra? Kak ero onpeaenurs?

24. Tlpu srekTpoin3e XJiopuaa Hatpus npu cuie Toka 1500 A B Teuenne 36 yacoB ObLIO
noy4yeHo 67,94 xr xyopa. Onpeaenuts Beixo 1o Toky. OrBert: 95,1%

25. Tlouemy ipu OKUCIICHHH JUOKCH/IA CEPBI B TPUOKCHU]] CEPBI CTPEMSTCS MOIIEPKUBAThH
temrepatypy B npeaenax 450-500°C? [louemy He MpUMEHSIOT 00JIee BEICOKYIO TEMITe-
paTypy, HECMOTPs Ha TO, YTO CKOPOCTh PEAKIIMU 3HAUUTEIHLHO YBEIIMUMUBACTCS?

TEMbI PE®EPATOB
OO0u1re mpobaeMbl TEXHOIOIHMU MUKPOOHOJIOTHYECKOTO CUHTE3a
[TonroToBka u KyJbTHBHpPOBaHUE OMOOOBEKTOB
ITuTarenbHble cpebl, CIOCOO MPUTOTOBIICHUS, COCTAB.
OcHOBHBIE 3Tanbl OMOTEXHOJIOTHYECKOTO TPOU3BOJICTBA.
YacTHble OMOTEXHOJIOTNYECKOTO POU3BO/ICTBA.
brotexHonornyeckoe moxydeHue Oenka.
IlepcnekTUBBI COBPEMEHHOM OMOTEXHOJIOIMH B 00JIACTH aHTUOMOTUKOB.
MUKpOOHOIIOTHYECKOE MOTyUYeHHE OPraHUnIECKUX KUCIIOT.
Mukpo61oIOrn4ecKuii CHHTE3 BUTAMUHOB.

10. MuKpOOHOIIOTUYECKUN CHHTE3 AJIKAJIOUIOB.

11. IlpomsbluseHHblii opranudeckuit cunte3. Knaccudukanus u oOuias xapakTepuCTHKa
IIPOM3BOJICTBA MPOYKTOB MPOMBIIIICHHOTO OpraHn4deckoro cuate3a. CripbE. TUmoBbie XUMHUKO-
TEXHOJIOTUYECKHE POLIECCHI.

12. Cunre3 meranoa. TexHoIOTHYECKasi CXeMa IIPOU3BOICTBA.

13. IIpou3BOJICTBO 3THJIOBOIO CHHUPTAa. bHOXMMHUYECKHI U TUAPOIM3HBINA CHOCOOBI MPOU3-
BOJICTBA. TeXHOJOTHYECKasi cXema IMPOU3BOICTBA.

14. TIpou3BOJCTBO 3TaHOJA CIIOCOOOM KaTaIUTUYECKON rMApaTalluy 3TUiIEHA. TeXHOJIOorH-
Yeckasi CXeMa IPOU3BOJICTBA.

15. IlpousBonctBo OyTanueHa. TexHonmoruyeckas cxema mpou3BOJICTBA.

16. TIpousBoncTBO M30MpeHa. TexHomornyeckas cxema mpon3BOJICTBA.

17. IlpousBoncTBO cTHpOJa. TeXHOJOrHUecKas: cxema MpOUu3BOICTBA.

18. IIpou3BOICTBO Kampoiakrama. XUMH3M Ipoiecca.

19. CnocoOsbl nosryueHus aneTuieHa. TexHonornyeckas cxema Mpou3BOJICTBA alleTUIICHA U3
KapOuma xanpius. TexHomornyeckasi cxema MpOU3BOJICTBA AllETUIICHA U3 YTIIEBOJOPOIHOTO ChI-
pbsl.

20. ITpousBoxacTBO aneTaibaeruaa. TexHOJOTHUECKas CXeMa MPON3BOJICTRA.

21. TIpon3BOACTBO YKCYCHOW KUCIOTHI. TE€XHOIOTHYecKasi cxema Iponu3BOICTBA.

22. BricokomonekyisipHble coequHeHns. CBONCTBA, KITACCH(UKAIMS U METOABI TTOTYUYSHHUS
BMC. Tonumepuzamus. Knaccudpukanuss M XapakTepucTHka MeTonoB. llonMkoHaeHcarus.
Knaccugukarus u xapakTepucTuKa METOIOB.

23. IlpousBoxactBo wHemI0n03bl. Cynb(UTHBINA crocod npou3BojacTBa. TexHoornyeckas
cxema npousBozcTsa. CynbdaTHblil criocod Mpou3BoACTBa. TeXHOIOrHYECKas cxema Mpou3BOJI-
CTBa.

24. TIpon3BOACTBO XMMHUYECKUX BOJIOKOH. Kitaccupukamus u xapakTepUCTHKA XUMHUECKUX
BOJIOKOH. [IpuHImnuanpHas cxema npou3BoJCTBa. [IpoU3BOJACTBO BUCKO3HOTO BOJOKHA. TexHO-
JIOTHYECKasi CXeMa IIPOU3BOJICTBA.

25. TTpon3BOACTBO KAalpoOHOBOI'O BOJIOKHA. XMMHU3M M NPUHIUIHUAIBHAS CXeMa MPOU3BO/I-
CTBa.

CoNoO~WNE
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26. ITpousBoacTBO TuTacTMUecKuX Macc. Kraccudukamnus, oOmas XapakTepUCTH-
ka.[lonMkoHIeHCAIIMOHHBIE TTOJIMMEPHI U MJIAaCTMAcChl Ha X ocHoBe. [Ipou3BojacTBO (heHoma-
CTOB. XMMU3M U MPUHLIUIIKAATIBHAS cXeMa POU3BO/ICTBA.

27. Tlomumepu3allOHHBIC TOJIMMEPHI U TUIACTMACChl Ha MX OCHOBe. [Ipon3BoACTBO momu-
stuieHa. TexHomornyeckas cxema Mpou3BOCTBA.

28. IIpou3BoacTBO OyTaJMEH-CTUPOIBHOTO Kaydyka. TexHoJIorh4eckas cxeMa IpOM3BO[-
ctBa. [IpousBoacTBO pe3unsl. [IpuHiunuansHas cxema Mpou3BOJICTBA.

Jluteparypa
1. Bbaes, A.A. buorexnomnorus. M3narenbctBo «Hayka», Mocksa, 1984 — 309 c.
2. EropoBa, T.A. OcHOBbl OuoTexHoyOrMH: Y4eO. mocoOue s BbICHI. TMef. y4ded
saBeaenuit / T.A.Eropoa, C.M.Kinynosa, E.A.)KuByxuna. — M.: M3narenbckuii 1ieHTp
«Axanemus», 2003. — 208 c.

9CCE IO JUCHIUIIJIMHE
[TpocMOTpeTh JIEKIIMOHHBIE 3aIIMCH, TO3HAKOMUTHCS C BBICTAaBKOU JIUTEPATYPhl, IPOCMOTPETH B
3aJie MEePUOANKE KypHAJbl, paccMaTpUBaroLue TPoOIeMbl OMOTEXHOJIOTHH.
Ilpuzomosums 3cce: bBUOTEXHOIOTHUS Ha CITy>KOE YEIOBEYECTBY.

BOITPOCHI UIA KPYIJIOI'O CTOJIA
Tema «MeToabl 6MOTEXHOJIOTHN»

1. IIpenmers! u 3aauu, CTpyKTypa OnoTexHonoruu. Mcropus pa3BuTHsi.
2. DOU3HKO-XUMHUYECKHE METO/IbI, UCTIONb3YeMbIe B OMOTEXHOJIOTHH.
3. CoBpeMeHHbIE METO/Ibl CO3/IaHMsI TPOMBIIIICHHBIX IITAMMOB MUKPOOPTaHU3MOB.
4. Perynsauus MeTraboiau3Ma B MUKPOOHOW KJIETKE (peryssiius akTUBHOCTH, MEXaHU3M HHAYK-
UM U PENpeccuH CUHTe3a (PepMEHTOB, aMMHOKHUCIIOTHBIM KOHTPOJIb MeTabosn3Ma, KaTaboIuT-
Hasl perpeccusi, TPAH3UCTEHTHAs PENPECCHs).
5. I'enernueckoe KOHCTpyHpOBaHue in Vivo:

a) MyTareHes, IOJY4YCHHUE U BBIIEIICHHE MyTaHTOB. Pe- BepTaHThl, ayKCOTPOPHI;

06) XpOMOCOMBI - OCHOBHOM I'€HETUYECKUH 3JIEMEHT MPOKApPUOTUYECKUX KIIETOK;

B) IUIA3MM/JIBI - Aap IPUPOJIbl TEHHON MH)XEHEPUH U MIPOKIIATHE Bpayel;

r) aru - BaxHEHIINI MHCTPYMEHT '€éHETUYECKOTO aHaJIN3a U KOHCTPYHUPOBAHMS;

1) TIporiecchl OOMEeHa HaclleICTBeHHON HHpOMaIMel; Beaylue K peKOMOUHAIINN: THOPH-
JU3alMsl SYKapUOTHYECKUX KIIETOK, KOHBIOTALUs, TPAHCAYKLUS, TpaHchopMalus, CIUSHUE
IIPOTOILJIACTOB.

3. 'eneTrueckas pekOMOHHAIHS iN Vitro:

a) wucrounuku JJHK ns knonupoBanus, metoas! Boccoenunenus pparmenton JJHK;

6) meronsl BBeaeHus JHK B OGakrepuanbHble kiaeTkd. Tumbl BeKTOpoB. TpebGoBaHus,
IpebsABIsEMbIE K BEKTOPaM;

B) KJIIOHMPOBaHUE, METObl HAECHTH(PHUKAIMK KJIOHOB, COJAEpXKAIIUX PEKOMOMHAHTHBIE
JHK. YcnoBus skcnpeccnu 4yKepoaHbIX TEHOB B MUKPOOPTaHU3MAax.

IV.Knerounas unxeHepusi:

a) KyJbTypa KJIETOK KHUBOTHBIX;

0) KyJIbTypa KJIETOK PAaCTCHHH.

Tema «bHOTEXHOJIOTMS M IHEPreTUKA»
DHepreTudeckas onorexnosorus. OO0mue 3a1a4m.
[Tonyuyenue 6uorasa.
[Tonydenue 3TaHONa KaK TOTUIMBA.
IIpeBpalieHne YHEPrUU COJTHEYHOTO CBETA.
POTONPOU3BOJACTBO BOJOPOJIA.
OunCcTKa CTOYHBIX BOI.

ook wnE
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INPUMEPHBIE YYEBHBIE 3AJTAYN

1. B anmapat a1t KOHBEpCHHM METaHa C BOASHBIM MapOM MOAAIOT UX CMECh B COOTHOILICHUU
1:3. Onpenenutb NPOLEHTHBIN COCTAaB CMECH, e€ciu popearuposaio 50% cmecu.

2. Onpenenuth Maccy KalblIMHMPOBAaHHOW cojpl, coaepxaied 10% npumeceii, kortopas
HeoOxoauma s mpou3BoAcTBa 109,1 kr xpycransHoro cTekia cocraBa NazO * 3PbO ¢ 6S102

3. s cxxuranus 20 1 cMecu niponiaHa u OyTaHa u3pacxojoBaHo 124 i kucnopomaa. Ompe-
JEJIUTh MPOLEHTHBIA COCTaB CMECH.

4. Kakyro maccy 65% a30THON KHCIIOTBI MOKHO IOJIYYUTh MOYKHO MOJIYYUTh U3 2 T aMMHU-
aKa, eciM BbIXOJ MPOAYKTa OKHCIEHUSI B KOHTAKTHOM arrmapaTe coctapisieT 98%, a BbIXOJ KHuC-

JIOTBHI B TIOTJIOTUTEIBHBIX KOJIOHHAX COCTaBIsieT 95% ?
2T X 2+63+0,98 0,95

NH3 7 PHNO3 X = --m-mmmmmemm e =69T
17 63 17
6,9 T ----- 65% 6,9 « 100
X ----- 100% X = -----------mm--- =10,615T
65 OtBer: 10,615 1.

5. Ckonpko cypuka PB3Os, O0pHOI KUCIOTHI U KBapIIEBOTO MECKA HA/IO B3STh VISl U3TOTOB-
nenus 10 T crexia cocraBa PBO — 84%, B203 — 11,5%, SiO2 — 4,5% ?

6. Kaxyro maccy 77%-HOH cepHOIl KUCIOThI MOXHO MOJY4YUTh U3 1 T KoduegaHa, coaep-
xangero 10% npumeceit, ecinu cTeneHb BhIropaHus cepsl coctasiseT 97% ?0rBer: 1909,09 T.

7. Haiitn 00beM aMMuaka, KOTOPBIH 00pa3yercs MpH OJHOKPATHOM IPOXOXKJICHUU 4Yepes3
KOHTAKTHBIM anmapaTr cmecu, cocrosiend u3 140 kr azota u 45 Kr BoJOpoja, €CJIM BbIXOJI MPO-
nykta coctasisieT 20%.

8. CocTaBbTe MaTepUaAbHBIN OanaHc Mpolecca HeUTpanu3auy a30THOW KUCIOThl aMMHa-
koM. KoHneHTpanus a30THO#M KUCIoThl — 55%, razoo0paznoro ammuaka — 100%, HUTpaTa am-
MoHMsL — 85%. IloTepu aMMuaka U a30THOW KHUCIIOThI COCTABIIAIOT 110 1%.

ITpuxon Pacxon
VcxonHoe BEIecTBo m, KT [TpoaykT, motepu m, KT

HNO3 795,4 NH4NO3 (B mepecuere Ha 100%) 1000

H20 650,8 H20 (coxoBblit map) 176,47

NH3 214.6 H20 474,33
[Totepu NHs 2,1
[Torepu HNO3 7,9

Htoro 1660,8 1660,8

9. CocTaBUTh MaTepUaIbHBINA OallaHC CUHTE3a aMMHUaKa U3 YUCTOH a30TOBOJOPOJHOMN cMe-
CH, €CJIM BBIXOJ] IPOAYKTa cocTaBisieT 95%.

10. Haiitn HOpManpHyr0 KoOHLEHTpauuto 59,24%-ro pactBopa cepHOW KucioTel. Ilmot-
HOCTb — 1,49 r/em®.

11. CxonbKO KaNbLIMHUPOBAHHON COIbI, M€Ja U KBAPIIEBOT'O MeCKa HEOOXOAMMO B3SITh IS
npousBojicTBa 100t okoHHOTO cTekia cocraBa NaO ¢ CaO ¢ 6Si02?

12. Onpenenuth Maccy cyibdaTa aMMOHHUS 110 OTHOIIEHUIO K PACXOJyeMbIM KHUCIIOTE W
aMMHUaKy, eciu it moiaydenus 1 T ero pacxoayercst 0,97 T 78%-ro pacTBOpa CEpHOM KUCIOTHI U
09,27 T aMmmuaxa.

13. Onpenenuth Maccy aMMHaKa, HEOOXOAMMYIO I MPOU3BOACTBA 5 T 60%-01 a30THOM
KHCJIOTBI, €CJIM IOTEpU aMMHUaKa COCTaBIISIOT 2,8%.

14. Onpenenuth Maccy BOJbI, HEOOXOMUMOMN ISl CHHTE3a 5 T KOHIIEHTPUPOBAHHOM a30T-
HOM KHCJIOTBI, €CIIU MTOTEPU BOABI COCTABILIIOT 5%. McxoaHble BelecTBa — BoJa, KUCIOPO, AH-
Mep JTUOKCH/Ia a30Ta.

15. Cmemanst 70 Ma 40%-ro pactBopa u 80 mu 12%-ro pacTBopa cepHOl KMCIOTHL. Onpe-
JEJIUThH MPOLEHTHYIO KOHIEHTPALIMIO MMOJIyYEHHOTO pacTBOpa.
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16. Xumuyeckoe coeauHeHue — ras, cogepxkammi 87,5 % yrnepona u 14,3% Bomopona,
5,25 r xoToporo 3aHuMaeT o0beM 2,8 1. OnpenesnuTh CTPYKTypHYIO (pOpMyITy, €Clii U3BECTHO,
YTO BEUIECTBO 00ECIBEYMBACT OPOMHYIO BOJY.

17. Onpenenuts Bbxo[ (%) 10 OTHOILIEHUIO K TEOPETHUYECKU BO3MOKHOMY, €CIIUA MPHU MPO-
n3BOJCTBE 98%-HOI a30THOM KUCIIOTHI Ha KaXAYI0 €€ TOHHY pacxoayercs 0,29 T aMMuaka.

18. Onpenenuts Maccy 10%-ro pacTBopa, KOTOpbIi HeoOxoaumo npudaButh K 100 r 30%-
r'o pacTBOpa, YToObI 00pazoBaicsa 26%-Hblil pacTBOP THIPOKCHIA HATPUSL.

19. Ilpu cxxuranuu 5,76 r BemecTBa oopa3zoBanoch 2,12 r conpl, 5,824 11 yriieKUCIOro rasa
u 1,8 r Bozpl. OnpenenuTs MONEKYISpHYIO (pOpMyITy BellecTBa.

20. Haittu maccy 96%-Hol cepHOI KUCIOTHI, KOTOPYIO MOXKHO MOJYy4uTh U3 60 T cepHOro
KOJTU€/[aHa, €CJIU BBIXOJ OT TEOPETUYECKU BO3MOKHOTO cocTaBisieT 85%.

21.Beruncnuth BbIXOJ NpoaykTa (B %), €ciau npu Mpou3BOJACTBE | T HerameHoW M3BECTH,
conepxammit 85% CaO, pacxonyercs 1,7 T u3BecTHsKa, coaepkauiero 6% npumecei.

22. Kakas macca 96%-ro TaHOIa MOXKET OBITH ModydeHa u3 45 M° HeTsHOTO Ta3a (06b-
emHas noust ataHa — 11%), ecnu norepu coctasisatoT 15% ?

OtBert: 12,46 kr

23. Ilpu razudukarnmu 66 Kr yris ¢ MaccoBoil nonei yriaepoaa 55,6% nomyunnu 11 m° me-
taHa. HaifTu BBIXO MpoayKTa OT TeOpeTudecku Bo3MoxHoro. Orser: 16,06%.

24. Tlpu snextponn3e ximopuaa Hatpus npu cuiie Toka 1500A B Tedyenune 36 yacoB ObLIO
noiy4eno 67,94 xr xmnopa. OnpenenuTs BBIXOA 1Mo ToKy. OTBet: 95,1%

25. Haliagute Macchl UCXOJIHBIX MaTepUajioB IS MPOU3BOJACTBAa 1T KapOuaa KajabIus, CO-
nepxkamero 10% mnpumeceit, ecnu antpaut mapku AK conxepxut 96% yriepona, a u3BecTb —
85% okcuna kanbiusa. OTBer: m (M3BecTHsKA) = 926,47 xr; m (antpanura) = 527,34 Kr.

26. 13 100 xr TexHUYECKOTro KapOuaa Kambius, conaepxkainiero 80% kapOuaa, moxyqamia 75
KI' YKCYCHOM KUCIIOTBI. HaifTu BBIXOJ MPOIyKTa OT TeopeTuuecKu Bo3MoxkHoro. Oreer: 88,89%.

27. Ob6beMHas 10l METaHa B IPUPOTHOM ra3e coctaBisier 95%. Onpenenure 00beM 10-
Jy4eHHoro aueruiieHa u3 240 i1 merana, ecinu ero BoixoJ cocrasisieT 60%. OrBer: 68,4 1.

28. PaccumTaiite maccy meruianerara (1000YHbIA NPOAYKT MPOU3BOACTBA YKCYCHOM KHC-
JIOTHI) MOJIy4aeMOr0 Ha YCTaHOBKE MPOU3BOAUTENHHOCTHIO 2000 KI/4 yKCYCHOW KHCIOTHI, €CIU
BBIXO/l YKCYCHOM KHCIJIOTBI Ha CTaJIMM OKHUCIIEHUs cocTaBisieT 97% Ha aleranbaerui, a B MeTH-
nanerar npespauniaercs 1% auneransaeruna. Orser: 12,85 kr.

29. U3 texHuueckoro kapOuaa kambius Maccor 20 KT MOMYUYUIIN alleTUJICH, MPU MPOITyC-
KaHUU KOTOPOro uepe3 M30bITOK OpoMHOM Boasl momyuwnu 86,5 kr 1,1,2,2-trerpaGpomaTaHa.
Omnpenenure MaccoByro oo CaCy B TexaudeckoM kapomae. OrBet: 80%.

30. IIpu B3auMoeiicTBUN 2M°MOHOOKCH A yIyleposa u 5 M° Bojopoaa momyuunu 2,04 kr
MeTraHosa. Haiitu BBIX01 IPOIyKTa OT TEOpETUUYECKH Bo3MOokHOTO0. OTBeT: 71,4%.

31. Haiftu maccy amerajibAeruaa, KOTOPYI0 MOXKHO MONy4uTh U3 500 Kr TEXHUYECKOTO
KapOuaa kamibius, coxaepxkamero 10,4% mnpumeceil, eciau BBIXOJ alleTalbJeruaa COCTaBIISET
75%.

Otsert: 231 kr.

32. Kakyio Maccy MypaBbHHON KHUCIOTHI MOKHO MOJTYYUTh KATAIUTUYECKUM OKHCICHUEM
420 M3 mpupoaHOTO Ta3a, comepxkamero 96% merana (H.y.), €CIIH BBIXOJ KHUCIOTBI COCTABJIAET
70% ?

OtBeT: 579,6 kT.

33. Haiftu maccy nemnono3sl 1 00beM 80%-ro pacTBOopa a30THOM KHUCIOTHI (IUIOTHOCTD —
1,15r/cM®) HEOOXOAMMEIE ISl TIOMyYEHNs] TPUHUTPOLEIITIONO3HI Maccoit 990 KT, ecl BBIXOM ee
cocTaBisieT 66,7%. OtBet: 810 xr 1emroo361 1 1027 11 a30THOM KMCIIOTHI.

34. Haittu maccy gojioMuTa, coaepskamiero 8% mpumeceit, He00X0UMOTO JJIsST TPOU3BO/I-
cTBa 56M° MMOKCHIA YIIIepoa, eclii BBIX0A cocTaBnseT 90%. OTBer: 225 Kr.

35. B peakTop /i MOJy4eHUs BOJOPO/Ia MPOMYCTUIN CMECH MOHOOKCH/IA yTJIepoaa U BO-
JISTHOTO Tapa B COOTHOIEHHH 1:5. OnpenenuTs MpOLeHTHBIA cocTaB 00pa3oBaBIIeics Tapora3o-
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BOIl cMecH, eCiIH COJepKaHuEe MOHOOKCH/Ia yTiepoa MOocie €€ BhIX0/la U3 KOHTAKTHOTO armapa-
ta coctasisuio 10%. Oteer: CO — 10%; H20 — 76,66%; CO2 — 6,67%; H2 — 6,67%.

36. Ilpu npokanuBanuu 48,3 T KpUCTAIUIOTHApATa CysbdaTta HaTpust oopazoBaioch 21,3 T
6e3BoHOM comu. OnpenenuTs COCTaB KpUCTAJUIOTHApaTa Cylb(haTa HATpusl.

OTtBet: Na2SOs ¢ 10 H20.

37. Haiitu Maccy menu, BBIJECJIMBILIEICS HA KaTOJE IIPU IPOIyCKaHUM YEpe3 pacTBOpP ME-
HOT'0 KyIopoca 3JIEKTpU4YecKoro Toka cuiioi 2,68 A B reuenue 30 munyt. OrTBert: 1,6 T.

38. Ilpu meruapupoBanuu 4,24 Kr 3THIOEH30Ja MOJXYYHUIH CTUPOJ, BBIXOJ KOTOPOTO CO-
ctaBun 75%. Kakyio maccy pactBopa OpoMa B TETpaxJIOpUIE YIiieposia MOKeT 00eClBETUTD I10-
JTY4YEHHBINA CTUPOJI, €CJIM MACCOBast 10Jisk Opoma B pacTBope cocraBiseT 4% ?0t1Bet: 120 k.

39. Onpenenuts HopMyiTy BTOPUYHOTO aMHUHA, MacCOBBIE JI0JIM aTOMApHbBIX yriepoja, Bo-
Jopojia ¥ a30Ta B KOTOpoM cocTaBiisiioT 61%, 15,3% u 23,7%.

OtBet: C3H9N mnu CHs — NH — C, Hs (MeTuimaTHIIAMUR).

40. Haiitn maccy mpomnwiaTa HaTpus, KOTOPbI MOXKET OBITh MOJY4YeH IMpPH B3auMOJECH-
ctBuM 15kr nponanoina-1 ¢ 9,2 kr narpus. OrBer: 20,5 Kr.

41. Kakas macca (hopMannHa MOXKET 00pa30BaThCs, €CIU UCIOIb30BaTh AbACTH/, TOY-
YEeHHBIH TPU KaTaIMTHIECKOM OKHCIeHnH 336 M° MeTaHa (H.y) KMCIOPOJAOM BO3yXa, ECIH BbI-
XOJl IPOAYKTa B peakuu okuciaeHus paseH 60% ? Otser: 675 kr.

42. Haiitu 06bem 80%-r0 pacTBOpa YKCYCHOM KUCIOTHI IIOTHOCTHIO 1,070 r/Mi1, KOTOpPBIi
HAJI0 B3SITh JJI MPUTOTOBIIEHUS 6%-TO pacTBOpa CTOJIOBOrO ykcyca o0beMoM 200 MiT U IIIOTHO-
cteio 1,007r/mMa. OtBet: 14,1 MiL.

43. Kakas macca 6eH3osa norpedyercs A noiaydeHus 279 Kr aHWINHA, €CJIU BBIXOJ €T0
cocrasisieT 75% ?0t1Ber: 312 kr.

TPEBOBAHUS K ®OPME OTUYETA IO JIABOPATOPHOM PABOTE

®opma oruyera. OTUeT JOIKEH COJEepkKaTh Ha3BaHUE, LeJIb pabOThI, ONUCAaHUE XO0Ja PaldoOThI,
CXeMBI IPUOOPOB, paCUeThI, TAOIHUIIBL, TPAPHKH, BEIBOJ.

BOIIPOCHI K 3AYETY

[Tpenmer u 3apaun OuotexHosnoruu. CTpyKTypa, NEPUOAU3ALMS PA3BUTHSL.

CoBpeMeHHbIE METOABI CO3/AHUS TPOMBIIIIJIEHHBIX IITAMMOB.

OU3NKO-XUMUYECKUE METObI, IPUMEHsIEMbIE B OMOTEXHOJIOTHH.

MeTtobl reHeTHYecKoro KoHCTpyrpoBanus in Vitro. Mcrounnku JJTHK mis kinonuposa-

HUS, METObI BOCCOEAMHEHUSI (PParMEHTOB.

5. Tenernueckoe KOHCTpyupoBaHue in Vivo. [loiyueHune u BbIIeIeHHE MyTaHTOB.  PeBep-
TaHTBI, AYKCOTPOQHI.

6. Tpancopmanus. Mcnonp3oBaHre XpOMOCOMHOM U MJIa3MHUIHON TpaHC(OpMAIUH B
KOHCTPYHUPOBAaHUU IITAMMOB MUKPOOPTaHU3MOB.

7. Tlponeccel 0OMeHa HaclIeICTBEHHOM nH(popManmel, Beayle K pekOMOMHALMU Ha
pUMepe KOHbIOTAIUH.

8. IIponeccel 0OMeHa HaclIeICTBEHHOM nH(popManuel, Beaylie K peKOMOMHAIMU Ha
pUMepe TPAHCAYKIIHUH.

9. Meroa ciaMsHUS TPOTOIUIACTOB, €r0 HCHOJIb30BaHME MPU KOHCTPYHUPOBAHMM IITAMMOB
MHUKpPOOPTaHHU3MOB.

10. Metopl mosryyeHHst MPOTOILIACTOB. 3HAYEHUE /ISl CEEKIIHH.

11. ®aru — BakHeN e UHCTPYMEHTHI TeHETUYECKOT0 aHAJIN3a U KOHCTPYUPOBAHUS
IITAMMOB OaKTEepHil.

12. Mnasmuaer. OcobeHHOCTH opranm3anun. Kiaccudukarus.

13. uddepenumpoBka u kamycoreHe3 Kak OCHOBA CO3/1aHUS MIEPECATOUHBIX KYJIbTYP.

14. BexTopHbie Mosiekybl. Tumnbl BekTopoB. TpeOoBaHus, NpeabsBIsIeMbIE K BEKTOPaM.

NS
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15.
16.

17.

18.
19.
20.
21.
22.

23.

24.

25.

26.
27.
28.
29.

30.

31.
32.
33.
34.
35.

36.
37.
38.

39.

40.
41.
42.

43.
44,
45.
46.
47.

48.
49.

MeTo/1p1 BBe/IeHUSI BEKTOPOB B KJIETKY PELUITUEHTA.

KnonupoBaHue u 3Kcripeccus 4yKepoAHbIX TEHOB B KJIeTKe. MeToabl HIeHTU(DUKAUT
KJIOHOB.

Hcnonp30BaHnEe METOJOB F€HETUUECKON MH)KEHEPUH JUISI ITOJIyYEHUS] IITAMMOB
pou3BoIUTENIeH UHTEP(HEPOHOB.

ITonukaoHaIBHBIE U MOHOKJIOHAJIbHBIE aHTUTENA. MeTonbl co3nanus. [Ilpumenenue.
Knerounas nmxenepusi. KyabTypbl ®KUBOTHBIX U PaCTUTEIIbHBIX TKAHEH.

I'eneTndeckast MHKEHEPUs pacTeHU. TpaHCreHHbIE PaCTCHUS.

B03MOXHOCTH TeHETHYECKON MHKEHEPUH KUBOTHBIX. TpaHCTeHHbIE )KUBOTHBIE.
[TepcnexTuBsl pa3Butus Onorexuonoruu. [lonuTrka B 061acTh pa3BUTHS
OMOTEXHOJIOTHH.

3anaun OMOTEXHOJOTUYECKUX IIPOU3BOJACTB. VCII0Ib30BaHNE KOMMEPUYECKUX MTPOTYKTOB
B HApPOJHOM XO3sIiiCTBe.

CozlaHue MCKYCCTBEHHBIX acCOLMALMM KYJIbTUBUPYEMBIX KJIETOK BBICIIMX PACTEHUH C
MHUKpOOpraHu3MamMu (KJIyOCHbKOBBIMU OaKTEpPHSMHU, IMHAHOOAKTEPUSIMH, TpuOaMu M T.
I.).

Mukpobuosnoruueckue TEXHOJOTUU KaK OCHOBa OMOTexHoioruu B 1enoM. CxoxacTBa u
OTJIMYMSI XUMUYECKUX U OMOTEXHOJIIOTUYECKUX MPOU3BOJICTB.

Craauu 6MOTEXHOJIOrHYECKHX MporeccoB. Cxema NpOU3BOJICTBA.

Knaccugukarus OMOTEXHOIOTHIECKUX MTPOIECCOB.

XapakTepucTUKa MUTATENBHBIX CPEell, ChIPbE ISl UX MPOU3BOICTBA.

KuBas kjerka — HEHTPATBbHOE 3BEHO OMOTEXHOJIOTMYECKOro mporecca. TpeboBaHus
MpeIbsBIsEMbIE K IPOMBIIIJICHHBIM IIITAMMAM.

KuBas kjerka — HEHTPAJbHOE 3BEHO OMOTEXHOJIOTMYECKOro mporecca. TpeboBaHus
MpeIbsBIsiEMbIe K TPOMBIIIJICHHBIM IIITAMMaM.

TexHosorust Npou3BOICTBA OEIKOBBIX BEIIECTB.

[Tpon3BOACTBO MEPBUYHBIX METAOOIHUTOB.

[Tpon3BOICTBO NEPBUYHBIX METAOOIUTOB.

TexHosorHst MPOU3BOJICTBA KATICYIBHBIX MOJIUCAXaPHUIOB.

[Tosrydyenue nunua0B METOAAMU OMOTEXHOJIOTHH. Vcrob30BaHKe JTUITHUI0B MUKPOOHOTO
IIPOUCXOXKICHUS.

Nnxenepnas sazumonorus. Chepsl MPUIOKEHHUS.

@depMeHTHI HCII0JIb3YEMbIE B IPOMBIIIJIEHHOCTH. MICTOUHUKY, Kilaccu(UKanus.
NmmoOunm3oBanHble pepmenTsl. [IpenMyiectBa nepen cBOOOIHBIMU MPEAIIECTBEHHU-
KaMH.

XapakTepucTuka M KiIacCU(PHUKalUs HOCUTENIEH HCIOJIb3YEMbIX ISl UMMOOMIN3alUuN
(bepMeHTOB.

®dusndeckue METoIbl UMMOOUIH3AIUU (PEPMEHTOB.

XUMHUUECKUE METO]Ibl UMMOOHMIN3aUHN (PEPMEHTOB.

[IpumeHeHre UMMOOMIM30BaHHBIX (DEPMEHTOB B pa3IMUHBIX 00JACTAX HAPOJIHOTO XO-
35UCTBA.

Hcnonp3oBanne (epMEHTHBIX CUCTEM MUKPOOPTaHU3MOB B IMUILEBOM MPOMBIIIIIEHHOCTH.
JocTrxeHust OMOTEXHOJIOTHUH UCIOIb3yEMbIE JJIsl PEIIEHHUS SKOJIOTMYECKUX MPOOIeM.
Hcnonp3oBaHre 3HaHUN OMOTEXHOJIOTMH B IIKOJIBHOM KypCce XUMUHU.

[Tytu noBeierns 3¢pGeKTUBHOCTH (POTOCUHTETHUECKUX CHCTEM.

AKTyalbHOCTh IpoOIeMbl 0OeciedeHtsl yesroBedecTBa sHeprueil. buorexnonoruun — s
peLIeHHs YHEPreTUUYECKUX MTPOOIIEM.

Hcnonp3oBaHne 3HaHUI OMOTEXHOJIOTUHN B IMIKOJFHOM Kypce OMOJIOTUN U XUMUHU.
[TonsiTne M coxepkaHMe HAyKH «XHMMHYECKas TEXHOJIOTHSD), CBSI3b €€ C APYTHMH
HayKamMH. XUMHUYecKasi MPOMBIIIEHHOCTh KaK OTpaciib MaTepUaIbHOTO MPOU3BOJICTBA.
OcobeHHOCTH 0TpaciaeBOi CTPYKTYpPbl XUMHUECKOTo KomIuiekca. COBpEMEHHOE COCTOs-
HUE XUMUYECKOH MPOMBIIIJIEHHOCTH, XUMHU3allis HapOJHOTO X03siCTBa.
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67.

68.

69.
70.
71.
72.

73.

ChIpné, ero Buapl, kiaccudukanus, o0mas MoAroToBKa celpbs. [IpuHIMn panuoHanbsHO-
IO UCIOJIBb30BaHUS ChIpbsi. MexaHndeckue U PU3MKO-XMMHUYECKHE METObI 00OTalleHHS
CBIPbSL.

Bunbl 1 HCTOYHUKY dHEPrUU, IPUMEHSIEMbIE B XUMUYECKON ITPOMBIIIIEHHOCTH. DHEPIo-
€MKOCTh XHMHUKO-TEXHOJIOTUYECKUX IPOLECCOB. PalnoHanbHOE MCIOIB30BaHUE SHEp-
ru. HoBble BUJIbI 3HEPIUU B XUMHUUYECKOM IPOMBIIIIEHHOCTH.

Bona B XxuMuueckoil NpoMBIIIJIEHHOCTH. XapaKTepUCTUKa MPUPOJHbIX BoJ. Iloaroroska
IIPOMBIIIIIEHHON BO/bI. OUUCTKA MUTHEBOW BOJBI.

XUMHUKO-TEXHOJIOTHYECKUI mporecc, ero crpykrypa. Kiaccupukanus XUMHKO-
TEXHOJIOTMYECKUX IporeccoB. Oprannzanns XMMHUKO-TEXHOJIOTHYECKOI0 IIpoLecca.
OOmast xapakTepucTHKa W KJIacCU(pHKalMsg IPOLIECCOB XUMUYECKOH TexHosoruu (5
IpyII IPOLECCOB).

Karanu3 B XMMHUYECKOW NMPOMBINIIEHHOCTH. THUIBI KaTaquTUYECKUX mpoueccoB. CBoM-
CTBa TBEPBIX KATAIU3ATOPOB.

KoHTakTHBIE anmaparsl. Y CTPOWCTBO U MOKa3aTeNIN Pa0OThl KOHTAKTHBIX allaparoB.
THUIBI TEXHOIOITMUYECKUX CXEM, TEXHOJOTMYECKHE U TEXHUKO-3KOHOMHYECKHE [T0Ka3aTe-
JM XMMHYECKOI'0 IPOU3BOJCTBA. banaHckl MPON3BOACTBA MPOIYKIIHH.

Cepnas kuciora, €€ cBoicTBa, copTa, NpuMeHeHue. Chlpb€ CEpHOKUCIOTHOTO IIPOU3BOI-
ctBa. CriocoObl MPOU3BOACTBA CEPHON KUCIIOTHI.

[Toryuenue oxcupaa cepol (1V). OOxur xoyyenana Kak MpuMep reTeporeHHOro Hekara-
JUTHYECKOro mpouecca. CKuranue cepbl ¥ CepoOBOJOPO/Ia IPU MIPOU3BOICTBE CEPHUCTO-
ro rasa.

Tumnbl 06’)KUTOBBIX MeYeH U Meyel Ui COKUTaHUs Cepbl B IPOU3BOJICTBE CEPHOM KUCIIOTHI.
CrneuunanbHasi O4MCTKa 00KUTOBOIO Trasa.

Oxucnenne okcuaa cepsl (IV) kak nmpumep o6paTUMOro reTeporeHHOro KaTaauTHYeCKO-
ro npouecca. Xemocop6uus okcuna cepsl (V). [lpunnunuansHas cxema Mpou3BOJICTBA
CEpHON KHUCIOTHI KOHTAaKTHBIM CIIOCOOOM U3 KOJTYeaHa.

Oco0eHHOCTH MPOU3BOJICTBA CEPHOM KUCIOTHI 10 «KOPOTKOM CXEMe», CIIOCOOOM «MOK-
poro kaTtanu3ay. OCHOBHbIE TEHJCHLIUU B Pa3BUTUHN CEPHOKUCIOTHOTO ITPOU3BO/ICTBA.
CoenuHeHus a30Ta, X 3HAYEHHE JUJISI HAPOAHOIO X03sicTBa. [IpOMBINIIEHHBIE METOIBI
CBsA3bIBaHUSA a30Ta. ChIpbE B IPOU3BOICTBE aMMHUAKA.

Crioco0OsI MPOU3BOICTBA a30Ta U BOAOPO/AA JJIsl CHHTE3a aMMHAKa.

CuHTe3 aMMMaKa Kak IpUMep KaTaJIUTHYECKOTO Ipolecca. TeopeTuueckue OCHOBBI CHH-
te3a. IIpomsBoacTBo ammmuaka. [IpuHIMNManpHas cxema MPOU3BOJCTBA aMMMaKa IPHU
CPEHEM JIaBIICHUMU.

A3oTHas KucioTa, e€ cBOMCTBa, NpuMeHeHne. OCHOBHbIE CTaJAMM MPOU3BOACTBaA. Teope-
TUYECKHE OCHOBBI OKHCIICHHUSI aMMHaKa METOJIOM M30MpaTebHOTO KaTaln3a.
[TpuHuMnuanbHas cxeMa IMPOU3BOJICTBA Pa30aBIEHHON a30THOM KUCIOThI KOMOMHUPO-
BaHHBIM METOJOM, €ro Ipeumyiiectsa. [Ipon3BoACTBO KOHLIEHTPUPOBAHHOW a30THOM
KHUCIIOTBI.

Crioco6b! nosryueHust coiieif. Poib MUHEpaIbHBIX YOOpEHHUH U CpeCTB 3allUThl pacTe-
HUM 1511 HapoJgHoro xo3sicrBa. Knaccudukanus M XapakTepUCTHKAa MHHEpPaIbHBIX
ya00peHuit.

A3oTHBIE y100peHus, ux kiaaccuukanus. [[pon3BoacTBO aMMOHUNHHOM CETUTPHI.
KapOamun. IIpousBoactso kapbamua. [IpuHunnuansHas cxema Ipou3BOJICTBA.
Kanuitaeie ynoopenus. ®u3nko-XxMMHUECKHUE MPOLECCHl UX MOIYUESHHUS.

®docdopuble yaodpenus, ux kiaccupukanus, cbipbE. [Ipon3BoACTBO MPOCTOTO U JIBOII-
Horo cynepdocdara. [IpuHnunuanpHas cxema Mporu3BoJICTBA.

Cunukatsl. Knaccugukaius, cblpb€, TUIOBbIE TEXHOJOTHUECKUE MPOLECCHl MPOU3BO/-
CTBa CHJIMKATOB. [IpOM3BOICTBO CTPOUTENBHBIX MaTepUAJIOB: U3BECTH, KUPIINYA.
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Orneynopsl. OCHOBHBIE BHUJbI OTHEYIOPOB, MPUHIMIBI UX MonydeHus. [IpousBoacTo
noprianauemMenTa. OU3nKo-XxuMHUYeCKUE POLECCH U MPUHIUIHNAIBHASA CXEMa IPOU3-
BOJICTBA.

Crexio. CocraB, cTpoeHue, knaccuduranus ctékoi. Bapka crekna. Ilepepaborka cTek-
na.

TeopeTnueckre OCHOBBI IPOMBILIUIEHHOTO 3JIeKTpoiu3a. KonuuecTBEeHHbIE MOKA3aTENH
nporecca 3iekTpoiusa. [IpousBoacTBO Xj0pa U THIPOKCHIA HATPUS METOJOM 3JIEKTPO-
nau3a. TeopeTndyeckre OCHOBBI AJIEKTPOJIH3a ¢ AuadparMeHHBIM U PTYTHBIM KaTOJIaMH.
Mertamryprust. Coipb€ 4€pHON U IBETHOM MeTaLTypruu. OCHOBHBIE CITIOCOOBI MOTYYEHUS
METAaJIJIOB.

[[Betnass meramtyprus. IlpousBoicTBo amoMuHHS. MeTOIbl TMOJNY4YEHUS TIIMHO3EMA.
X¥MH3M Ipoliecca IPOU3BOCTBA ATIOMUHUS U IPUHIMIINAJIbHAS CXEMa [TPOU3BOJICTBA.
Cnnasel. CrutaBel Y€pHOUM M IBETHOUM MeTtaiutypruu. [IpousBoscTBo uyryna. Teopetuue-
CKHE OCHOBBI JIOMEHHOTIO Mpoliecca. Y CTpocTBO U paboTta JOMEHHOM neuu. JJoMeHHbIN
JIBOP.

[TpousBonacTBo cramu. Knaccudukanus u cpaBHUTEIbHAs OLEHKAa METOAOB BBITUIABKU
cTaii. MapTeHOBCKHil cr1ocO0 BBIIMIIABKH CTAJIH, €0 OCOOCHHOCTH.
KucnopomaHo-KOHBEpTOPHBINA CIIOCOO MPOU3BOJCTBA CTallM, €ro ocoOeHHOoCcTH. [Ipowms-
BOJICTBO 3JIEKTpOCcTaiu. TeXHONIornueckas cxema npou3BOo/ICTBA.

[TpuHuMnuanbHas cxeMa MpsIMOro BOCCTAHOBIIEHHUS kene3a u3 py.l. [lopomkoBas merai-
JTyprusi.

TormBo. Kimaccudukanus torms. OCHOBHBIE CITOCOOBI TEpepabOTKH TBEPABIX, )KUIKUX
Y Ta3000pa3HbIX TOILIUB.

[TepepaboTka TBepaoro Tomnua. KokcoBanue. [lomykokcoBanue. YiaBiauBaHUE U Mepe-
paboTKa IPOAYKTOB KOKCOBAHHUSI.

["asudukanus TBEpAOro TOIUIMBA. ABTOTEPMHUYECKHE IPOLECCHL. AJIOTEPMHUYECKHE
MIPOLIECCHI.

Hedrb. Xapakrepucruka, kiaccupukanus, IoaroTopka Hegru k nepepadborke. Ousmde-
ckue MeTojbl nepepadotku Hedtu. [leperonka nedru. TexHomornueckas cxema Mpous-
BOJICTBA.

Xumuueckue MeTobl nepepabotku Hedptu u HeprenpoaykToB. Knaccudukanus u kpart-
Kas XapaKTepUCTHKA METOJ0B BTOPUYHOM repepadoTKu HeTH.

Tepmuueckue crnocoObl nepepaboTku HeTu. [IpMHIMIUANBHAS cXeMa TEPMHUYECKOIrO
KpPEKHHra.

Kartanutnueckuit kpekuHr HepTH. TexHoIornyeckas cxema Npou3BOJICTBA.
["a3000pa3zHoe TOMIMBO. XapakTepUCTUKa U criocoOb! nepepadbotku. KonBepcust metana.
TexHonornueckas cxema Npou3BOJICTBA.

7 IEPEYEHb HHO®OPMAIIMOHHBIX TEXHOJIOTUI, UCIOJIB3YEMBIX B

IMPOLECCE OBYYEHUA

NudpopmanuoHHbIe TEXHOJOTHU — 00yUeHHE B 3JIEKTPOHHON 00pa3oBaTenbHOI cpenie ¢

LEeJIbI0 pacIIMpPEeHHsl TOoCcTyna K 0O0pa3oBaTebHBIM pecypcaM, YBEIMUYEHUS KOHTAKTHOTO B3au-
MOJICHCTBUS ¢ MpernojaBaTeiaeM, NOCTPOCHHUS WHIAUBHIyaIbHBIX TPAEKTOPUN MOJATOTOBKH, 00b-
€KTHBHOI'O KOHTPOJISI U MOHUTOPUHTA 3HAHUH CTYJIEHTOB.

OHHBIC

B O6pa30BaTeJ'ILHOM mponecce 1no AMCHUINIMHE UCIIOJIB3YIOTCA CIICAYIOIINC I/IH(I)OpMaI_II/I-

TEXHOJIOTHH, SBJSIOMUECS  KOMIIOHEHTAMH  OJJEKTPOHHOW  MHGOPMAIIMOHHO-

oOpa3oBatensHOM cpeabl BITIY:

e Odunmanpuslii caiit BITIY;
e Cucrema snextporHoro ooyuenuss ®I'b6OY BO «bI'TIV»;
e (Cucrema TeCTHpPOBaHMsI HAa OCHOBE €QUMHOro mnopraia «VHTepHeT-TECTUpOBaHUS B

chepe obpazoBaHuss WWW.i-exam.ruy,

e Cucrema «AHTUILTarHaT.BY3»;
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e DJEKTPOHHBIC OMOTUOTEYHBIC CHCTEMBI;
e MynbTUMEIUIHOE COMPOBOKICHUE JICKIUNA U MPAKTUYECKUX 3aHATUI.

8 OCOBEHHOCTHU U3YYEHMUS JUCHUIIJIMHBI UHBAJINJJAMU U JIMIHAMMU C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMMU 3/10POBbS
[Tpu oOy4eHnH 1M1l C OTPAaHUYCHHBIMUA BO3MOXKHOCTSIMU 370POBbsI IPUMEHSIOTCS aJarl-

TUBHBIE 00Pa30BaTEbHBIC TEXHOJIOTHH B COOTBETCTBUU C YCIOBUSIMH, U3JI0KEHHBIMU B pa3Jiene
«Oco0eHHOCTH peanu3anuy 00pa3oBaTeIbHON MPOTrPaMMBbI ISl HHBAJIUIOB | JIUI] C OTPaHUYCH-
HBIMH BO3MOKHOCTSIMH 3JI0OPOBBSI» OCHOBHOW 00pa3oBaTeNbHON MpOrpaMMbl (MCIOJIB30BaHHE
CIEIUATBHBIX YYEOHBIX MOCOOMH M JUIAKTHYECKUX MAaTEPHAIOB, CHEIUAIBHBIX TEXHHYECKHUX
CpeACTB OOYYEHHUsI KOJUIEKTUBHOTO M MHIUBHUIYaJTbHOTO IOJIb30BAHMS, MPEIOCTABICHUE YCIYT
accucTteHTa (TIOMOIIHUKA), OKAa3bIBAIONIET0 OOyYaromuMcsi HEOOXOANMYIO TEXHHYECKYIO IIO-
MOIIb U T. I1.) ¢ Y4ETOM UHAMBHLYaJIbHBIX 0COOCHHOCTEH 00yUYarOMIMXCsl.

Jns oOydaronuxcsi ¢ OrpaHUYEHHBIMA BO3MOYKHOCTSIMH 3/I0OPOBBSI ITPEIYCMOTPEHBI Clie-
nyroue (GopMbl OpraHU3alUH MEeJarorHaecKoro Mmporecca 1 KOHTPOIIS 3HAHHIMA:

- 17151 CITa0OBUIAIINX

obecrieunBaeTCst HHAUMBUIYAbHOE paBHOMEpPHOE ocBelnieHne He meree 300 Jokc;

JUTSL BBITIOJTHEHHSI KOHTPOJIBHBIX 3alaHUH TIPU HEOOXOAMMOCTH MPEAOCTABIACTCS YBEIHNUH-
BAKOLIEE YCTPOMCTBO;

3aJaHus JJIS BBIIIOJHEHUS, a TaK)Ke MHCTPYKIIMU O MOPSIKE BBHIMOJHEHUS KOHTPOJIBHBIX
3aJ]aHuil OPOPMIISIFOTCS yBEeIMUSHHBIM IpudToM (pazmep 16-20);

- IS TITyXUX M CIa0OCIBIIIAIINX

o0ecrieynBaeTcsl HATMYKE 3BYKOYCHIIMBAIOIICH anmmapaTrypbl KOJUIEKTUBHOTO MOJIb30BaHUS,
py HEOOXOAMMOCTH OOYYaroIUMCs MPEJOCTABIACTCS 3BYKOYCHWIMBAIOIIAs armapaTypa WHAU-
BUIYaJILHOTO ITOJIb30BAHHMS;

- JUTSL JIUI] C TSDKEJBIMU HapyIICHUSIMH PEYH, TIYXHX, CIa0O0CHbIIaIX BCe KOHTPOJIbHBIC
3aJJaHHs 10 KEJIAHUIO MOTYT MTPOBOJIUTHCS B MUCBMEHHOM (hopMme.

OcHoBHO# (popMOIl oOpraHu3aliy MeJaroru4eckoro mpolecca sBIsieTcsl HHTErPUPOBAHHOE
o0yueHre WHBAIMAOB, T.€. BCE 00YJarOIIMECs y4aTcsi B CMEIIAHHBIX TPYIIax, UMEIOT BO3MOX-
HOCTb IMIOCTOSIHHO OOIIAThCS CO CBEPCTHUKAMHU, JIETUE Al TUPYIOTCS B COLIUYME.

9 CIIUCOK JIMTEPATYPbBI U THO®OPMALIMOHHBIX PECYPCOB
9.1 Jlutepatypa
OcHoBHas JuTepaTypa

1. Cazpixun [O.I1. Buotexnonorus: yuedbnoe nocodue /HO.O. Cazpikun, C.H. Opexos,
W.U. Yakanesa; nox pea. A.B. Katnunckoro. — 3-e uzj., crep. — M., Akanemus, 2008. — 253c.
(16 5K3.)

2. buorexHonorus; yueOHuk Juist ctya. By30oB / [U. B. Tuxonos [u nap.] ; nox pen. E. C.
Boponuna. - CII6. : TUOP/, 2008. - 703 c. (6 9k3.)

3. beckog, B.C. O6mas xuMudeckas TeXHonorus: yaeOHuk aist By30B /B.C. beckos. - M.
: Akagemkaura, 2006. - 452 c. (30 7k3.)

4. Kunkos B.B. [IpakTuKyM 1o XUMHUYECKON TEXHOJIOTHH U MPUKIAIHON XUMHUH: yueO-
HOe rmocoOue /171 cTyAeHToB By30B / B.B. XKunkos. - biarosemenck: M3a-so bI'TIY, 2014. — 123
c. (28 7k3.)

JlomoJiHuTeIbHAS JIUTepaTypa

1. BuorexHosnorusi pacteHuil : yueOHUK M mnpakTukyMm Juisi By3oB / JI. B. Hazapenko,
10. U. Nonrux, H. B. 3arockuna, I'. H. Panagyruna. — 2-e usa., ucnp. u gon. — Mocksa: M3na-
tenbeTBO IOpaiit, 2022.— 161 c.— (Bricmee o0Opa3oBanue). — ISBN 978-5-534-05619-8. —
Texkct:  snmektponHsld  //  OOpa3zoBatenbHast  miardpopma  FOpait  [caiit]. —
URL: https://urait.ru/bcode/491541

2. Eroposa, T.A. OcHOBBI OMOTEXHOJIOTHHU: yued. MOcoOue I CTY. By30B, 00yUaromux-
cs o crient. "buonorus" / T. A. Eropoga, C. M. Kinyroga, E. A. )KuByxuna. - 3-¢ u3j., cTep. -
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M.: Akanemus, 2006. — 207 c. (95 2k3.)

3.MensinytuHa, H. B. Beenenue B Hanotexnonoruo / H. B. Menbirytuna. - Kanyra:
W3n-Bo Hay4. aut. boukapepoit H.®., 2006. - 131 c. (1 3k3.)

4. HukynpHukoB, Bnagumup CemenoBrnd. buorexHoaorus B >kMBOTHOBOJICTBE: yue0. 1o-
cobue s ctyn. By3oB / B. C. Hukynsaukos, B. K. Kpetunun. - M.: Komoc, 2007. - 534 ¢. (2
9K3.)

5. [Iponuna H.b. buoxumudeckre OCHOBBI T€HETUYECKON MHKEHEPHH, ONOTEXHOJIOTUU U
MOBBIIIICHUS KauecTBa MPOAyKUUH pacrenueBoacTsa [Text]: (mects nexuii) / Ilponnna H.b. -
M.: U3n-Bo MCXA, 2001. - 45 c. (5 3k3.)

6. Poros, 1. A. Ilumesas 6norexHonorus: [B 4 KH.]: yaeOHUK Juig cTy[. By30B / U. A. Po-
ros, JI. B. Autunosa, I'. I1. lllysaesa. - M.: KoJoc. - KH. 1: OcHOBEI IHILIEBOK OMOTEXHO-
noruu. - 2004. — 439. (3 7x3.)

7. Craciok, E. M. JIaGopaTopHble, ceMUHapCKHe U WHANBUAYATbHbBIC 3aHATHS IO OHOTEX-
HoJoruu: YueOHo-MeToaudeckoe nocodue / E. M. Cracrok; BI'TIY, Dxonornyeckuit eHTp. -
bnarosemenck: U3a-so BI'TTY, 2002. — 100 c. (5 2k3.)

8. Teopernueckue v MPaKTUYECKHE ACTIEKTHI HCIIOIB30BAaHMSI OMOTEXHOJIOTHH U TeHHON
WHXXEHepuu: yued. mocodue uist cTy ., o0yuaroniuxcs 1o crell."3oorexuus" u "Berepunapus” /
Maxkcumos I'.B. [et al.]. - M.: By3oBckas kaura, 2004. - 206 c. (3 3k3.)

9.2 ba3bl JaHHBIX U HHGOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

1. Caiit o xumun http://www.xumuk.ru

2. Karanor o6pa3oBaTenbHbIX HHTEpHET-pecypcoB http://www.edu.ru

3. POCITATEHT www.fips.ru

4. DnextponHas oubnaroreka mo xumuu http://www.chem.msu.su/rus/elibrary/

5. http://bio-x.ru CBexxue MaTepuajibl MO0 OMOTEXHOJOTMH M APYTHMM OUOJOTMYECKUM
HayKaM.

6. Hayunas snekrponnas 6ubnmoreka (HOB) https://www.elibrary.ru/defaultx.asp

7. Medline https://pubmed.ncbi.nim.nih.gov/
8. [Topran Hay4Hoi#1 nekTponHON Oubroreku http://elibrary.ru/defaultx.asp

9.3 D1eKTPOHHO-0MOIHOTEYHbIE PeCYPChI
1. Polpred.com O630p CMU/Cnpasounuk https://polpred.com/news
2. OBC «lOpaiiT» https://urait.ru

10 MATEPHAJIBHO-TEXHUYECKAS BA3A

Jlns mnpoBeneHUs 3aHATUN JIGKIIMOHHOTO THWIA, TPYIINOBBIX W WHIUBUIYAIbHBIX
KOHCYJIbTAIIUH, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOYHOM aTTECTAIIMU MCTIOIB3YIOTCS ayIUTOPHH,
OCHaIIEHHbIE y4eOHOW MeOenbio, ayaUTOPHOM JTOCKOW, KOMIIBIOTEpAMHU C YCTaHOBJICHHBIM
JUIEH3UOHHBIM CHEIUATN3UPOBAHHBIM  MPOTPAMMHBIM O0€CIeYeHuEM, KOMMYTAaTOPOM ISt
BBIXO/Ia B  DIIGKTPOHHO-OMOJIMOTEYHYIO CHCTEMY U  DIEKTPOHHYIO HH(OpPMAIMOHHO-
obpasoBarenbHyto cpexy bBITIY, MyabTUMEIUIHBIMU TPOEKTOPAMHU, HKCIO3UIIMOHHBIMU
9KpaHaMH,  y4eOHO-HArNMsAOHBIMH  TOCOOUSMHU  (KapThl, TaONWIbI, MYyJIbTHUMEIUNHBIC
npeseHTauun). [ npoBeneHns 1a00paTOPHBIX 3aHATUN TaKKe UCIIOJIb3YEeTCs:

Ayn. 109 «A». JIabopaTopusi o01ieit Xumuu

e Cron nmuceMeHHbIN 2-MecT. (10 mT.)

e Cron mpenogasarens (1 mr.)

e Cryn (21 mr.)

e HoytOyk «Samsung» ¢ yCTaHOBJICHHBIM JIMLEH3UOHHBIM CIEHUAIU3UPOBAHHBIM IPO-
rpaMMHBIM obecrieueHreM (1 miT.)

e 8 - nmoproBeiii kKomMmyTaTop D-LinkK [ist BeIXOa B AJIEKTPOHHO-OMOIMOTEYHYIO CUCTEMY U
ANEKTPOHHYIO HHPOPMAITMOHHO-00pa3zoBarenbHyto cpeay BITIY (1 mT.)

e MynsTumenniinsiii npoektop SHARP -10 X (1 mT.)

e TeneBuzop «SONI» (1 mt.)
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®doroanekrpokanopumerp (1 mr.)

Bomonarpesarens «Thermet» (1 mr.)

HarpeBatenpb nist mpoOupoxk (1 mT.)

[xad SL-65T (1 mT.)

XUMHYECKUE PEaKTUBBI 10 TEMATHKE J1a0OpaTOPHBIX paboT

Hectunstop (1 mT.)

Becwt EK-410 (Texuuueckue) (1 mrT.)

OnekrporuuTa (3 1mit.)

Hocka qist cymiku nocyasl (1 mr.)

Habop nocy bl mpuHaIeKHOCTEH 7S IEMOHCTPAIIIOHHBIX OTBITOB MO XUMUHU
Habop neraneii a1 MOHTa)ka YCTaHOBOK, MILTIOCTPUPYIOMINX XUMHYECKHE TPOU3BOICTBA
Cronuk nogbemusbii (1 miT.)

[lItatuB ms neMoHCTpanMOHHBIX mpooupok [1X-21 (10 mT.)

[raru metammmueckuit LIJIB (10 mT.)

DKkpaH (OHOBBIN YepHO Oebli (ABycTOpOoHHHMH) (1 mIT.)

Anmapar Kunma (1 mt.)

Arnmapar st mpoBeaeHuss xumudeckux peakiuii (AITXP) (1 mT.)

['openka ynuBepcanbHast (1 mrt.)

Habop 17151 onbITOB 110 XUMUU C 3JIEKTPUYECKUM TOKOM (DnexkTponusep) (1 mr.)
KomriutekT TepMomMeTpoB

Kommnext-nabopatopus «ITu€nka—Y» (5 mrt.)

[Tpubop 11 NEMOHCTpalMK 3aKOHA COXPaHEHMsI Macchl BewecTs (1 1miT.)
[Tpubop A8 WILIIOCTpAaLMU 3aBUCUMOCTU CKOPOCTH XMMHUYECKOM peakiuu oT yciaoBuil (1

[Tpubop 11 OKUCIEeHHs CIUpTa HaJl MEIHBIM KaTaiau3atopoM (1 mir.)

[Tpubop 11 nostyyeHus pacTBopuMbIX TBepAbIX BemiecTs [IPB (1 mir.)

VYcranoska s neperonku (1 mr.)

VYcranoBka a5 puinbTpoBaHus o Bakyymom (1 mr.)

Habop nns 3x0510rnyeckoro MOHUTOPUHTA OKpYyXkaromien cpenbl (1 mT.)

Habop no snexkrpoxumun nabopatopueiit (1 mr.)

Habop no Tonkocnoiinoit xpomarorpaduu (1 mr.)

[Tpubop nns nomyuyenus ra3os (1 mr.)

Habop kpucramumdeckux pemetok (1 mr.)

HaGop ans MojenupoBaHusl CTPOSHHSI HEOPraHUYECKUX BELIECTB OPraHNYeCKUX BemecTs (1

Habop nns MmonenupoBaHus TUIIOB XMMHUYECKUX peakuuid (Moaenu-anmmkanuu) (1 mr.)
Habop nns monenupoBaHus 3J€KTPOHHOTO CTPOeHUs aTOMOB (1 1miT.)
Habop nns monenupoBaHusi CTpO€HUS aTOMOB U MoJieKyi1 (1 mT.)

HartypanbHble 00beKThI KOJIEKIIMH

VY4eOHO-HarIAgHbIE TTOCOOUS - CIaijibl, TaOJIMIIbI, MyJIbTUMEIUIHbIC MPE3EHTALUU 110

JUCHUITIIINHE «XUMHYECKast TEXHOJIOTHUS B OMOJIOTHI)
Ayn. 219 «A» Y4yeOHast 1abopaTopusi XHMH4YE€CKOH TeXHOJIOTHH

Cron nuceMeHHbI2-MecT. (12 mT.)

Cryn (24 mir.)

Cron npenogasatens (1 mrt.)

Cryn npenogasarens (1 mr.)

[Trorutp (1 wmT.)

AynaurtopHas gocka (1 mrT.)

KomnbioTep ¢ yCTaHOBIEHHBIM JIMLIEH3UOHHBIM TPOrpaMMHBIM obecriedeHreM (3 1mT.)
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e 8 - moproBbIii KoMMyTaTop D-LinK ams BeIXoa B 3JIEKTPOHHO-OMOIHOTEYHY IO CUCTEMY H
AIIEKTPOHHYIO HH(OpMALIMOHHO-00pa3oBaTenbhyo cpeay BITIY (1 mr.
e MynpTuMenuiinbIi npoekrop (1 wmwr.)
[TpunTep nazepHslii (2 mr.)
OKCHO3ULMOHHBIN KpaH (HaBecHOM) (1 miT.)
Becer GF-300 (1 mT.)
Becni Topcuonnsie BT-100 (1 mT.)
Buckosumerp (4 miT.)
HNonomep (3 miT.)
e Konnykromerp annon-4120 (3 mit.)
o K®K-2 (1 mr.)
e Jlrokcmep (1 mt.)
Memanka marautHas [1-3-6100 (2 mr.)
Monynb «Tepmuueckuil ananuz» (3 wrT.)
Monynbs «Tepmoctar» (3 wwT.)
Monynb «YHUBEpcaIbHbIH KOHTPOIEP) (3 1IT.)
Monynb «9aexkTpoxumus» (3 1T.)
Monynb yHUBepcaabHbIN (6 1IT.)
Habop cur KII-131(1 mr.)
[Tomstpumerp (1 mT.)
[Torenmmometp (1 mit.)
Lentpudyra nadboparopnas OITH-8 (c poropom) (1 mit.)
[lITaTuB As1s 3AEKTPOIOB (2 IMIT.)
DxcukaTop ¢ kpanom (1 mT.)
Monynb «Oob1enadopaTopHslit» (1 mrT.)
Crnexrpodoromerp (1 mir.)
Crnexrpoporomerp KOK-3KM (1 mit.)
KowmmiekT apuomerpos (1 mit.)
Metponowm (1 mrT.)
MocT peoXopIHbIN ¢ COCYA0M
Tepmocrtar TC-1/80 CITV (1 mr.)
HITatuBsl U1t TPOOUPOK, HArpeBaTeNbHbIE TPUOOPHI
XUMHUECKUE PEaKTHBBI IO TEMAaTHKE J1JAOOPaTOPHBIX padoT
CamocrosTenpHas paboTa CTy/IEHTOB OPTaHU3YETCs B ayIMTOPHSIX OCHAIICHHBIX KOMITBIO-
TEPHOM TEXHUKOW C BBIXOJIOM B 3JIEKTPOHHYIO MH(DOPMAIIMOHHO-00pa30BaTeNIbHYIO Cpey By3a,
B CHENHATM3UPOBAHHBIX JIA00OPATOPHUSX 110 IUCIUILTHHE, a TAKKE B 3ajJ1aX JJOCTYIIA B JIOKATBHYIO
cetb BI'TIY.
JlumeH3MOHHOE TIpOorpaMMHOE OOecCTieueHHe: OIepalioHHbIe CHCTEMBl CeMeicTBa
Windows, Linux; oducueie mporpammbel Microsoft office, Libreoffice, OpenOffice; Adobe
Photoshop, Matlab, DrWeb antivirus u T.1.

Paspabotuuk: JlaBpentseBa C.M., kaHnuaaT 6MONIOrMYECKUX HAYK, TOLEHT Kadeapbl XUMHUH.
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11 JUCT U3MEHEHUH U JTONTOJTHEHUI
YT1Bepxaenue usmeHeHuii u nonosHenuit B PIIJI nas peanuzanuu B 2020/2021 yu. r.
PIIJ] o6cyxnena u ogoopena s peanusanuu B 2020/2021 yu. 1. Ha 3aceqanuu Kadeapsl
xuMud (potokoi1 Ne 9 ot «11» urons 2020 r.). B PIIJ] BHeceHb! cieayronie u3MeHeHus U J10-
MOJIHEHHUS:
B pabouyto nmporpaMmy BHECEHBI CIICTYIOIINE U3MEHEHUS U JOMOTHEHUS:

Ne usmenenus: 1
No cTpaHHIIBI ¢ UBMEHEHUEM: TUTYJIBHBIN JTUCT

Uckmounts: MUHUCTEPCTBO HAYKU M | Brmiounts: MUHUCTEPCTBO
BBICIIIEI'O OBPA30OBAHMS [TPOCBEILEHU S POCCUMCKOM
POCCUMCKOM ®EJIEPALIMNA ®EJEPALINU

Yr1Bepxnenue usmenenuii B PIIJ1 nas peanusanuu B 2021/2022 yu. r.

PIIJ] mepecmoTpena, obcyxaeHa u ogoOpeHa s peanmsanuu B 2021/2022 yue6HOM TOY
Ha 3aceannu Kadeapsl xuMuu (mpotokon Ne 7 ot 14 anpens 2021 r.).

B pabouyto nmporpaMmy BHECEHBI CIIEAYIOLINE U3MEHEHUS U IOTIOJHEHUS:

Ne n3menenus: 2
No crpanuiipl ¢ u3MeHeHueM: 48

HckmrounTh: Bxirounts:

B nynkT 9.3:
OBC «tOpaiit» https://urait.ru/

YrBep:knenue uzmenenuii u gonojgHennii B PIIJI nus peanuzauuu B 2022/2023 yu. r.

PII/] nepecMmoTpeHa, oOcyxieHa u ogoopena s peanu3anuu B 2022/2023 yye6HOM roay
Ha 3aceiaHnuu Kadenpsl xumuu (mpotokos Ne 8 ot 26 masa 2022 r.).

B pabouyto mporpaMMy BHECEHBI CIICAYIONINE U3MEHEHUS U TOTIOTHEHHUS:

Ne n3menenus: 3
Ne crpanuisl ¢ n3menennem: 48

13 nmyHkTa 9.3 HCKIIIOUUTH: B nyHKT 9.3 BKIIOYHTE:

1. Polpred.com O630p CMU/CnipaBo4HUK 1. Hayunas anexkTpoHHast OnOamoTexa
(http://polpred.com/news.) eLIBRARY.RU

2. OBC «JIauby» (http://e.lanbook.com) (https://elibrary.ru/defaultx.asp?)

PIT/I nepecMoTpena, oOcyskaeHa u ofgodpeHa Juist peanuzauu B 2022/2023 yyeOGHOM roay
Ha 3aceannu Kadenpsl xumuu (mpotokoi Ne 1 ot 14 centsops 2022 r.).
B paGouyto mporpaMMmy BHECEHBI CIIEAYIOLINE U3MEHEHUS U IOTIOJHEHUS:

Ne usmenenus: 4
Ne crpanuts! ¢ n3meneHnem: 48

B Paznen 9 BHeceHBbl U3MEHEHHS B CIHUCOK JMTEPATyphbl, B 0a3bl JAHHBIX U WH(OPMALMOHHO-
CIPAaBOYHBIE CUCTEMBI, B AJIEKTPOHHO-OMOIMOTEUHBIE pecypchbl. YKa3aHbl CCHUIKH, 0OecTedrBa-
IOIIUE JIOCTYI 00YyYarOIIKUMCS K 3JIEKTPOHHBIM Y4eOHBIM M3aHUSIM U 3JIEKTPOHHBIM 00pa3oBa-
TenbHBIM pecypcaM ¢ caiita PI'BOY BO «bI'TIVY ».

Yr1Bep:xkaeHue usmenenuii u nonoanenuii B PIIJI nast peanuzanuu B 2023/2024 yu. r.
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https://urait.ru/
http://рolpred.cоm/news
http://e.lanbook.cоm/
https://elibrary.ru/defaultx.asp?

PIIJ] mepecmoTpena, oOcyxaeHa u ogoopeHa st peanuzanuu B 2023/2024 yyebHOM roay
Ha 3acefaHuu Kadeapsl xuMuu (mpoTokosn Ne 9 ot 28 utons 2023 r.).

YTBep:kaeHnne usMmeHenuii u nonoanenuii B PIIJI nast peannzauuu B 2024/2025 yu. r.

PIT/T mepecmoTpena, o0CyKaeHa U ogoopeHa st peanusauu B 2024/2025 yuebHom roay
Ha 3acefanuu Kadeapsl xumuu (mpotokon Ne 8 ot 30 mast 2024 1.).
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