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1 HOACHUTEJIbBHAS 3AIIMCKA

1.1 Heasb qucHUIUIMHBE: cCOPMHUPOBATH CHCTEMY 3HAHUI B 00JacTH OMOTEXHOIOTUU H
MOHMMAaHUEe MPOOJIeM XUMUYECKON TEXHOJIOTUH Ha YPOBHE COBPEMEHHOI'O COCTOSIHUS XUMHUYE-
CKOM HAyKH U XUMHYECKOW MPOMBIIUIEHHOCTH.

1.2 Mecto qucuuiinabl B ctpykrype OOII:

JucuummmHa «XuMHYecKass 1 OMOTEXHOJIOTHS» OTHOCHTCS K JAWCIMILTUHAM TI0 BBIOOPY
CTyJeHTa dYacTd, (QOpMHUPYEeMOH ydyaCTHHKaMU o0Opa3oBaTeNbHBIX OTHOIICHHUH, Onoka bl
(F1.B.03./1B.02.01).

CopepxaHue AUCHUIUIMHBI 0a3UpyeTcs Ha 3HAHUSAX OPraHUYeCKOW XUMUH, OHOJIOrHye-
CKOM XMMUH, OOIIeH U HEOPraHUYECKON XUMHUSI, U3YYCHHBIX Ha MPEIbIIyIIUX Kypcax.

1.3 Iucuuniimna HanpaBJjieHa Ha GopMHUpoOBaHHe cJieayomux komnerennuii: [1K-2:

- IIK-2. CnocoGeH oCymecTBIATh MENAarOrMyecKylo JAEATENBHOCTh MO MPOQPHILHBIM
npeaMeram (mpeameTaM (IUCHUIUIMHAM, MOAYJISIM) B paMKaxX MpOrpaMM OCHOBHOTO OOIIEro u
cpeaHero odmero o0pa3oBaHusl, HHAMKATOPAMHU JOCTIKEHHSI KOTOPOH SIBIISIOTCS:

e [IK-2.1 IlpumeHsieT OCHOBBI TEOpUH (YHIAMEHTAIbHBIX M IPUKIAJHBIX Pa3/eiioB
Oouonorun (OOTaHHWKH, 300JIOTHH, MHKPOOHOJIOTHH, T€HETHKH, OWOJIOTHH Pa3BUTHS, aHATOMHUU
YenoBeKa, (PU3HOJOTHH PACTEHUI M KMBOTHBIX, OOIIEH SKOJOTHH, TEOPUU SBOJIOIMH) IS pe-
HICHUSI TCOPETUYECKUX U MTPAKTUYECKUX 3a]1a4.

o [IK-2.2 [IpumeHsieT OCHOBBI T€OPUHU (PYyHIAAMEHTAIBHBIX U MPUKIAIHBIX Pa3/IeIOB XHU-
MUU (HEOPTaHMYECKOM, aHAIMTHUYECKOW, OpraHMYecKou, ¢usnueckoir, xumuun BMC, xumude-
CKMX OCHOB OHMOJIOTMYECKHX IPOIIECCOB, XUMUUYECKON TEXHOJIOTUM) JUIsl PEUICHUs TeOpeThye-
CKHMX U ITPAaKTUYECKHX 3a]1a4.

1.4 Ilepeyennb MIAHUPYEMBIX Pe3yJbTATOB 00yueHus. B pe3ynbrare usyueHus IUCIH-
IJIMHBI CTYACHT J10JKEeH

- 3HATh:

® XUMHYECKHUE OCHOBBI (PYHKIIMOHUPOBAHUS MUKPOOPTaHNU3MOB;

® METO/bl TEHETUYECKOTO0 KOHCTPYUPOBAHUS, UCTIONB3YEMbIE C IEIbI0 M3MEHEHUS TeHe-
TUYECKON MPOrpaMMbl MUKPOOPTaHU3MOB;

® OCHOBHBIE 3aKOHOMEPHOCTH OMOTEXHOJIOTUYECKUX MTPOU3BOJICTB PA3IUYHBIX BEIIECTB;

e OHOTEXHOJOTHMYECKHE METObl 3aIIUTHI OKPY’KAIOLIEH cpelbl OT MOOOYHOTO BO3/AECH-
CTBUSI MUKPOOHMOJIOTHYECKOTO TTPOU3BOJICTBA;

MPOBOJIUTH IKCTIIEPUMEHT, aHAJTU3UPOBATH PE3YJIbTAT, IeJaTh BHIBOJIbI;
CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEAMHEHU;
3aKOHOMEPHOCTU XMMHUYECKUX MPEBPALLEHUI BEILIECTB;

CTPYKTYpPY COBPEMEHHOW OPraHUYECKON XUMUU;

OCHOBHBI€ 3aKOHBI, SIBJICHUS U MPOLECCHI, U3ydyaeMble OPraHUYeCKON XUMHUEH;

e cTpoeHHe, (PU3NYECKHE U XUMUYECKHUE CBOWCTBA BAXHEHINNX KIACCOB OPTaHUUYECKUX
COCIMHEHMH;

® MEXaHW3MBI pa3pbiBa U 00pPa30BaHMsI CBSA3EH B 3aBHCHUMOCTH OT MPUPOJBI OpraHuve-
CKOTO cyOCTpaTa U peareHra.

— yMeTb!

MIPUMEHSATH TEOPETHUECKUE 3HAHUS HA MPAKTHKE;

paboTaTh ¢ MUKPOOPTaHU3MAaMHU B YCIIOBUSX CTEPUIILHOCTH,

pemiaTh 3a7a4u mo npodiaemMaM MUKPOOHOIOTHYEeCKOTO CHHTE3a;
MPOBOJIUTH SKCIEPUMEHT, aHAJTU3UPOBATH PE3YJbTAT, IeJaTh BHIBOJbL;
MMCaTh YPABHEHUSI XUMUYECKUX PEAKIUN;

MPOU3BOUTH PACUETHI O GOpMyJiaM U YPaBHEHUSIM;

® [IPUMEHATH NPUHIUIBI U 3aKOHbI OPraHWYECKOM XMMHH TMpPH aHaJU3€ KOHKPETHBIX
XUMHUYECKHUX MPOLIECCOB U SIBJICHUM;

® TPUMEHATH 3HAHUSA 00 DIIEKTPOHHOM CTPOCHHH MOJIEKYIN ISl OOBSICHEHUS PEaKIIMOH-
HOM CIIOCOOHOCTH OPTaHMYECKUX COSAMHEHU;
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¢ IIPOBOJUTH CaMOCTOSITCIILHBIM MOUCK XUMUYSCKOU I/IH(I)OpMaLII/II/I C HCIIOJB30BaHUEM
Pa3IMYHBIX UCTOYHUKOB (HAYyYHO-TIOMYJISIPHBIX U3aHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
Internet).
- BJIaJA€Th:

¢ DJOKCICPUMCHTAJIbHBIMU YMCHUSMU U HABBIKAMMU,
HaBbIKaMU MOACIIUPOBAHUA OHUOTEXHOJIOTUYECKAX mponeccoB;
HaBBIKAMU HAINMCAHMS AIEKTPOHHBIX (POPMYII aTOMOB;
3HAHUAMH O XUMHUYECKUX CBOUCTBAX XUMUYCCKUX COCI[I/IHGHI/If/'I;
OCHOBHBIMHU XUMHWYCCKHUMU TCOPUAMHU, 3aKOHAMH, KOHLCIIIUAMU O CTPOCHHUU U PCaAK-
LII/IOHHOfI CIIOCOOHOCTH OpraHN4Y€CKUX BCIICCTB W 3aKOHOMEPHOCTAX pa3BUTHA OPraHHYECKOI'O
MHUpA;

® HaBBIKaMH paboTHI C TaOOPAaTOPHBIM OOOPYJOBAHUEM M MPOBOIUTH IKCIIEPUMEHTHI C
cOOJII0ICHHEM MPABUII TEXHUKH 0€30MMaCHOCTH.

1.5 O0mas Tpya0eMKOCTh JMCHUIIIMHBI «XMMHUYecKasd 1 OMOTEeXHOJIOTMsD» COCTaBIIs-
eT 2 3adueTHbIX enuHul] (nanee — 3E) (72 gacoB).

[Iporpamma npegycmaTpuBaeT U3yuyeHHE MaTepuaa Ha JIGKIUAX U IMPAKTUYECKUX 3aHs-
tusx. [Ipenxycmorpena camocrositenpHas paboTa CTyAEHTOB MO TeMaM M paszaenam. [Iposepka
3HAHUH OCyIIEeCTBIIETCS PPOHTAIBHO, HHAUBUYATbHO.

1.6 O0beM AUCUMIIMHBI U BU/IbI Y4e0HOI 1eATeTbHOCTH

O0beM TUCHMILIMHBI M BUABI Y4eOHOM 1eATeJIbHOCTH (04Hast (popma o0OydeHms1)

Buj yueOHoii padoThl Bcero yacoB 8 cemectp
OO61mas Tpya0eMKOCTh 72 72
KonrtakTHas pabota 42 42
Jlekuun 18 18
JlaGopaTopHbie pabOThI 24 24
CamocrosiTenbHas padora 30 30
Buj uTOroBOro KOHTpOJIS: 3ayer

2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHUE

Y4yeOHO-TeMaTH4YeCKHI I1aH (04Hasi popma o0yueHus)

KonrakTHas pa6ora Camocro-

Bcero
Ne HanmenoBanue TeMm (pa3aesioB) JlabopaTop- | sATeJbLHasi
yacoB | Jleknuu
HbIe padoThI pa6ora
1. | BBenenne 3 2 1
1 [Ipenmer 6uotexnonoruu. [lepuoau- 2 1 1
3aIMsl Pa3BUTHUS
[IpeameT XUMHUECKOM TEXHOJIOTHUH, 1 1
o | ero3Hadenue. XuMU9ecKast IpOMBIIII-
JIEHHOCTh KaK OTPacibh MaTePHAILHOTO
ITPOU3BOJICTBA.
2. | MeToabl 6MOTEXHOJIOTHH 16 6 2 8
CoBpeMeHHBIE METOJIbI CO3aHus 2 1 1
3 | MPOMBIILICHHBIX ITaMMOB MHKPOOD-
" | raHu3MOB. MeTOIBI KOHCTPYHPOBAHUS
in vivo
MeToasl TEeHETHYECKOTO KOHCTPYHPO- 2 1 1

Banus in Vvitro. Ucrounuku JJHK ms
4. | xJIoHHpOBaHHS. METOIbI BOCCOSTUHE-
Hus gparmentoB JIHK. Bektopsr.
DKCIpeccus 9yKepOoJIHBIX TCHOB B




MHUKPOOpIraHu3Max

HpI/IFOTOBJ'ICHI/Ie IMUTAaTCIIbHBIX CPC

I'enetnueckn  MoAM(pHUIMPOBAHHBIE
OpraHu3Mbl

KynbTypa KJIEeTOK U KyJIbTypa TKaHEH.
IToBepXHOCTHOE U TITyOMHHOE KYJIb-
tuBMpoBanue. I[Iporomnact pacru-
TEJIbHBIX KJIETOK KaK 00BEKT OMoIo-
TMYECKOI0 KOHCTPYUPOBAHUS

NMMyHOOHOTEXHOIOTUS

MCTOI[BI CO3JaHKs MOHOKJIOHAJIBHBIX
anTuten. MIX ucnonn3oBanne JJI J1C-
YCHUA U JUATr'HOCTHUKU 3a00JIeBaHUH.

10.

KoHcTpynpoBanue mrTamMMOB MpOAIY-
[ICHTOB MHCYJINHA, a-,B-,y-
uHTEp(HEpPOHOB

11.

COSI[aHI/IC acconmanu KyJbTHUBUPYC-
MBIX KJICTOK BBICHIHNX paCTeHI/If/'I C
MHUKPOOpPraHu3MaMu

I/IH)KeHepHaﬂ IH3UMOJIOTUsA
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12.

TexHonorus 1noay4eHus BHICOKOYHM-
CTBIX (DepMEHTHBIX MIPEMapaToB

-

13.

Mertonsl umMmooOmm3anuu. Hocurenn
JUTSL UMMOOUIIA3AIAA

14.

Hcnonp3oBanue GepMEHTOB B MHUIIIC-
BOM TIpoMbIlIIeHHOCTH. OOHapyxKe-
HUE OMOXMMHUYECKON aKTHBHOCTH
MHKPOOPraHU3MOB IIPU IIPOU3BOJCTBE
MUIIEBBIX MPOTYKTOB

15.

buorexHo0rNsA B NUIIEBOM MPOMBIIII-
JIEHHOCTH

16.

OOHapyxeHHue XMMUYECKON aKTHBHO-
CTH (PEepMEHTHBIX CHUCTEM MHKpPOOpP-
TraHU3MOB M BIUsSHUE (DAKTOPOB
BHEIIHEN Cpe/ibl Ha €€ NPOSIBICHUE

17.

[TpuMeHeHre UMMOOMITN30BaHHBIX
¢bepmenTtoB. ImmyHobepMeHTHBII
aHaJIn3, €ro UCIOJIb30BaHUE B MENIU-
nune. UMMmoOun3oBanubie hepmMeH-
ThI KaK JICKapCTBEHHBIE NTpENapaThl

buorexHoyorua u IHEPIreTUKA

18.

[TyTH penieHus YHEPreTHUECKOH po-
OJIeMBI METOTAaMHU OMOTEXHOJIOT I

19.

MukpoOHOIOTUYECKOE TTOTydYeHHE
YTJIEBOJIOPOJIOB, BOJIOPO/IA U T.J., UC-
M0JIb3YEMBIX B KQUE€CTBE TOILJIMBA

IKO0JOrHYecKkass OHOTEXHOJIOT U

20.

Bopbba ¢ 3arpsizHeHNEM OKpY Karolei
Cpezbl C OMOILBIO MUKPOOPIaHU3-
MOB.

21.

HpOI/I?)BOI[CTBO X UCII0JIb30BaHUC HUT-




paruHa U a30To0aKTepuHa
AspoOHBIE U aHA3POOHBIE MTPOIIECCHI 1 1
22. | OYUCTKYU CTOYHBIX BOJI.
DKCKypcHst
5 CouuajabHBIH acIeKT OMOTEXHO0JI10- 3 - - 3
TUH
23 buorexHonorus: cBepiieHus u 2 2
HaJEK/IbL.
24, HpascTBenHbIE TPOOIEMBI OHOTEXHO- 1 1
JIOTUU
7 CrpIpbeBasi 0a3a XMMHYeCKOH Npo- 9 2 4 3
MBbIILIEHHOCTH
Buapl chIpbsi. DKOHOMHUYECKOE 3HAYE- 3 1 2
25. | Hue ChIphS B MPOMBIILICHHOCTH. ChI-
pBheBbIE pecypchl AMYpPCKO# 001acTu.
3HaueHue BOJIbl B IPOMBIIIJIEHHOCTU U 2 1 1
26. | B ObITy. CocTOosiHuE BOJOEMOB AMYyp-
ckoii oosactu u Jlanpaero Bocroka.
27 Brinenenue XmopucToro Kaius u3 2 2
CHJIbBUHHUTA U €T0 aHAJIU3.
28, YMsryenue BogbI HOHOOOMEHHBIM 2 2
CIIOCOOOM.
OcHOBHbBIE Hay4YHble NPUHUHMIBI U 23 4 12 7
8. | 3aKOHOMEepPHOCTH XMMHMYECKOH Tex-
HOJIOTHH
29 XHUMUKO-TEXHOJIOTMYECKHUI TPOLIECC. 2 1 1
[Tpon3BOICTBO CEPHOM KUCIOTHI
30 [lonyyeHne cepHOM KHUCIOTBI KOH- 2 2
" | TAKTHBIM CIIOCOOOM U3 CEPBI.
31. | TexHomorus CBA3aHHOTO a30Ta. 2 1 1
3. [Tonyuenne ammMuaka u3 a30Ta BO3.Iy- 2 2
Xa
Ormpenenenne ABOMHON TOYKH THUIIPO- 2 2
33, ¢docar kampums — puruapodocdat
KaJbIMsI 10 PAcTBOPUMOCTH OKCHIA
KaJblMs B hocopHOi KuCIOoTE
34. | CuynkaTHasi MPOMBIIICHHOCTb 2 1 1
35. | [lomyueHue JEerKomIaBKuX CTEKOI 2 2
36. | DIeKTPOXUMHUYECKOE MPOU3BOACTBO 1 1
37 [lonmyyeHne HUKENEBOrO MOKPBITHS 2 2
" | PIEKTPOXUMHYECKUM CITOCOOOM
38. | Merauryprus 1 1
Ornpesenenrne KOPPO3UOHHOM CTONKO- 2 2
39. | cTH MeTaIJIOB B KUCIION W HEUTpalThb-
HOU cpenax
40. | TlepepaboTKa XUMHYECKOTO TOTLIHBA 3 1 2
UTOrO 72 18 24 30
HNHTepakTUBHOE 00y4YeHHeE 110 AUCHUILIHHE
Ne HanmenoBanue TeM (pa3esion) B Popma Koa-
3aHATHUS HHTEPAKTHBHOIQ BO




3aHATHS qacoB

1. | [Ipenmer Ouotexnosoruu. llepmoausa- JIK Jleknus ¢ omnOKamMu 2
11l PA3BUTHS

2. | [IpuroToBneHue MUTATEIHHBIX CPE JIP Pabora B manmIx 4

rpynmnax

3 ['eneTnveckn MoauUIIUPOBAHHBIE OP- TIK Jlexumsi- TUCKy CCHsT 2
raHU3MBbI

4, bopr0a ¢ 3arps3HeHnEM OKPYIKaIOIICH JIK Kpyrasriit cron 2

CpeJIbl C TOMOIIHI0 MUKPOOPTaHU3MOB.

5. | Buasl ceipbsa. DKOHOMUYECKOE 3HAYCHHE JIK [Ipocmotp u obcyxIe- 2
CBIPBSI B TPOMBINUICHHOCTH. CBIPHEBBIC HUE BUACODUITHEMOB
pecypcbl AMypCKO# 00J1acTH.

6. | Beimenenue xyopuaa Kanusi U3 CUIbBHU- JIP Pabora B ManbIx 2
HUTA U €ro aHaJIu3 rpynmnax

7. | 3HaueHue BOJIbI B MPOMBIIIJICHHOCTH U B JIK Jlexuusi-aucKyccus 2
ObITy. COCTOSIHHE BOJOEMOB AMYpPCKOU
obmactu u JlanpHero Bocroxka.

8. | Ymsruenue BoAbl HOHOOOMEHHBIM CIIO- JIP Pabora B Maibix 2
coboMm. rpyImnmax
HUTOI'O 18

3 COAEPKAHUE TEM (PA3/EJIOB)

1. BBenenue

IIpenmer u 3agaun GuorexHosoruu. Vcnonb3oBanue GyHIaMEHTAIBHBIX UCCIIEA0BAaHUM U
HAYYHBIX JOCTIDKEHHH B 00JacTH OMOJIOTMYECKON XUMHH, MOJIEKYJISIPHON OMOJIOTHH, MHKpPO-
O6uonornu, reHeTuku B OuoTexHonoruu. OCHOBHBIE HampaBieHHs OuoTexHojoruu. Mcropus
pa3BUTHUSI OMOTEXHOJIOTUH, MEPUOIU3ALUS C YUYETOM HCIIOJIb30BaHUSI IPUPOIHBIX U HETIPUPO-
HBIX MHMKPOOPTaHM3MOB B KOHTPOJHMPYEMBIX U HEKOHTPOJIMPYEMBIX YCIOBHAX IJI IOJY4YECHHUS
IPUPOJHBIX IPOAYKTOB U MPOAYKTOB, HE UMEIOIIMX MPUPOAHBIX aHAJIOIOB.

3amaun OMOTEXHOJOTMUYECKUX MPOU3BOJICTB, HAPOAHOXO3ANHCTBEHHOE 3HAYEHHE KOMMeEp-
YECKUX MPOAYKTOB, UX HMCIOIb30BaHUE B JIETKOM, MUIIEBOH, (hapMalleBTHUECKOH MPOMBIIIIEH-
HOCTH, MEMLIMHE, CEIbCKOM XO3siiicTBe. Mcnonb30BaHue NOCTHKEHUH OMOTEXHOJIOTUU /IS pe-
HIEHUs] YHEPreTUUYECKUX U SKOJOrMuecKkux npooOiem. IlepcrnekTuBbl pa3BUTUS OMOTEXHOJIOTHU.
[TepeueHb paboOT C MOBBIIEHHBIM PUCKOM, MEPHI ITPEIOCTOPOKHOCTH, CIOCOOBI 3aLTUTHI.

BnusiHue 6MOTEXHOJIOTHH Ha pa3BUTUE €CTECTBEHHBIX HayK. Posib OMOTEXHOIOTMU B IpO-
(eccnoHaIbHON MOATOTOBKE YUUTENS OMOJIOTMH U XUMHH.

[IpenMeT XMMHUYECKON TEXHOJIOTMM, €ro 3HaueHue. XUMHUYECKas MPOMBIIUIEHHOCTh Kak
0TpacJib MaTEPUATILHOTO NMPOU3BOACTBA. OCHOBHBIE MPUHIUIIBI XMMHUECKHUX IPOU3BOJICTB.

Oco0EHHOCTH OTPACIEBON CTPYKTYPhl XUMHYECKOTO KoMIuiekca. COBpEMEHHBINH YPOBEHB
U Tpo0JIeMbl pa3BUTHS XUMHUYECKOro koMiuiekca Poccun. OcobeHHOCTH pa3MelleHus: XUMude-
CKOM npoMblnuieHHocTH Poccnn. PazButre xumudeckoil mpoMslinuieHHOCTH JlaneHero Bocroka.
[TpomsblmeHHbIH moTeHman AMypcekoit oonactu u Jlansaero Bocroka.

Tunosble pacyeTsl B XuMU4eckoi TexHojoruu. [lpaBuna TeXxHuku 6€30MacHOCTH MPH BbI-
MOJTHEHUH PadoT.

2. Metoabl 0MOTEXHOJIOTUH

OU3NKO-XUMUYECKHE METO/IbI, TPUMEHEMbIE B OMOTEXHOJIOTHH.

CoBpeMeHHbIE METO/Ibl CO3/IaHUs TPOMBIIUIEHHBIX ITAMMOB MUKPOOPIraHU3MoB. Peryrs-
Ul MeTaboaM3Ma B MUKPOOHON KIIETKE: PEryJsiius aKTUBHOCTH (PEPMEHTOB, MEXaHU3Mbl HH-
TYKIUU U PENpPeccUuy CHUHTe3a (PepMEHTOB, aMUHOKHUCIOTHBIH KOHTPOJIb MeTabonu3ma (karabo-
JIMTHAsI PENPECCHs], TPAH3UEHTHAsl perpeccus). DHEPreTUUECKOE COCTOSTHUE KIIETKU KaK perylis-
s MeTadoIn3Ma.

MeTo/1bl TeHETHYECKOTO KOHCTPYHPOBAHHSI MUKPOOPTaHU3MOB N VIVO: MyTareHes u MeTo-
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IIbl BBIJIETIEHUSI MyTaHTOB. PeBepTpanThl. AykcoTpodsl. CucteMa penapaiuu, ee posib B CHUXKe-
HuM 3Qdexra myrarenesa. [Iporeccsl oOMeHa HACIEACTBEHHOW HMH(DOPMAIUEH, HCIIOIb3yeMbIe
JUTSL TIOJTyYeHHUsI PEKOMOMHAHTHBIX IITAMMOB-TIPOYIIEHTOB: TOJIOBOM M MapaceKCyalbHbIN dyKa-
PHOT, KOHBIOTAIHS, TPAHCAYKIHUS, TpaHC(HOpMAIH TPOKAPHUOT; CIAUSHUE IPOTOIIACTOB.

[Tna3mMuabl Kak JTOMOJHUTENBbHBIN FeHEeTUYECKU MaTepral MUKpOOHBIX KieTok. Komrmo-
HEHTHI IJIA3MUHOTO PEIJIMKOHA, I€TEPMHUHAHTHI, PEryIUpYyIOLIie ero pemiukanno. CoBMecTu-
MocTh MazMujl. KonbloraTuBHble 1 HEKOHbIOTATUBHBIE M1a3MU/Ibl. MoOMIN3aIKs HEKOHBIOTa-
TUBHBIX IUIa3MMJI, CO3JaHHE TMOPUIHBIX (KOMHTErpaTUBHBIX) IUlazMui. Mcnonas3oBaHue KOHB-
FOTalyHU JUIsl TOJTyYE€HHS IPOMBIIIIEHHO 3HAYMMBIX IITAMMOB MUKPOOPTraHU3MOB.

®daru — BaXXHEUIINM MHCTPYMEHT F€HETUYECKOTO aHAIN3a U KOHCTPYUPOBAHUS LITAMMOB
Oaxtepuii. Tpancnykuus: cneunduueckas, Hecnenuduueckas. Korpancaykuus. darosasi KoH-
Bepcus. TpaHCIO3UpyeMble T€HETUYECKHUE JJIEMEHTHI: IIPOCThIE BCTAaBOYHBIC I1OCIIECIOBATEb-
HOCTH (JS-351eMeHThI), TpaHcno30Hb! (Th — a;eMenTsl), paru-TpaHcno30Hb! U Ip. MexaHU3Mbl
NepEeMELICHHS TPAHCIIO30HOB: PEIJIMKATUBHAS U KOHCEpBAaTUBHAs TpaHcno3uuus. [Ipumenenue
TPAHCIIO30HOB MJII OCYIIECTBJICHUS JIOKATM30BAHHOTO MyTareHe3a C HCIOJIb30BaHUEM 00-
HICTPaHCAYIUPYIONNX (haros.

Tpanchopmanusa. Tpancdekuus. McnonpzoBaHrue XpOMOCOMHON M TUIa3MUJAHON TpaHC-
¢dopMaluu B KOHCTPYMPOBAaHUH IITAMMOB MUKPOOPIaHU3MOB, HE UMEIOLINX COOCTBEHHBIX CH-
cTeM 0OMeHa HacJIeICTBEHHOM nH(opMaluen.

Metoapl noday4deHus npoToruiacToB. [lomuATHICHITMKONG KaK 3((GEKTUBHBIA UHIYKTOP
ciusiHusl  TpoToriactoB. CrnocoObl  CIUSHUSA MPOTOIUIACTOB. 3HAYEHHE METOAA CIUSHUS
IIPOTOILIIACTOB JJISl CEIEKLIUH.

MeTo/1pl TeHEeTHYEeCKOr0 KOHCTpyHpoBanust in Vitro. Ucrounuku JTHK mi1st KioHUpOBaHUSL.
OHJIOHYKJI€a3bl, PECTPUKTA3bl — COCTABJIAIOIIAS YACTh CUCTEMbl MOAU(DUKAIIMN IPOKAPHUOTHYE-
ckux kietok. M3omm3omepsl. DepMEeHTATUBHBIA M XHUMHKO-(EPMEHTATUBHBIA CHHTE3 T'€HOB,
[TLP. BexTopHble MoseKybl TpeboBanusl, IpeabsBIseMble K BEKTOpaM. THUIIbI BEKTOPOB: IJ1a3-
muzbl, Oaktepuodar A, Gakrepuodar M-13, kocmuzasl, (asmuabl. MeToasl BocCcOeIMHEHUS
¢parmentoB JIHK c¢ Bektopom. PekomOunantusie JJHK. KnonupoBanue u skcripeccusi, METOIbI
UACHTU(DHUKAIIIH KIOHOB.

['eHHass WH)XEHEpPHUS NPOMBIIUIEHHO BaXXHBIX MHKpoopraHu3smMoB. OcoOeHHOCTH poja
Pseudomonas, Streptomyces, Bacilus, Sacharomyces, Corinobakterium, oosscHstoIIMEe UX U~
pOKO€ NMpUMEHEHHE B pPa3HOOOpa3HbIX OMOTEXHOJIOTMYECKHUX mpoueccax. [lonydyenne mraMmoB
NPOAYLIEHTOB MHCYJIUHA, O-, -, Y-MHTepdepoHOB. MOHOKIOHAIBHBIE aHTUTENA YeJIOBEKa, MX
UCIIOJIb30BaHUE B 00JIaCTM JUArHOCTHKHU 3a0ojieBaHUM, uaeHTH(UKamu u auddepeHunanum
BO30yAMTeNNEH, N3ydeHHEe MMMYHHON CHUCTEMbI OpraHM3Ma, CO3JlaHHe BbICOKOCHEIM(pHUUECKOn
BakIMHBI. CIOCOOBI OTYyYEHUSI MOHOKJIOHAJIbHBIX AHTUTEI.

['eneTnueckast MHKEHEpUs )KUBOTHBIX. BekTopsl, ckoHcTpyupoBaHHbie Ha 6a3e JJHK pas-
JMYHBIX BUPYCOB: OHKOT€HHOTO BHpyca 00e3bssH SV-40, Bupyca reprieca, aJjleHO- H pETPOBHUPY-
coB. CenekTHBHbBIE MapKepbl, METOIbI TpaHchopMaluy, sBieHre korpanchopmanuu. Konerpy-
MPOBaHUE TPAHCTEHHBIX KUBOTHBIX. BO3MOKHOCTH reHeTH4eCKON MH)KEHEPHH KUBOTHBIX.

I'enernyeckass WHKeHepus pacTeHM. CeNeKTUBHBIE MapKepbl M 3KCIPECCUSI TEHOB.
Bekrtopsl: miasMuibl, BUPYChl, XjaoporiacTHas U MutoxonapuansHas JIHK. Meroasl n TexHuka
TpaHcopMaIlK: ¢ UCIOIB30BaHUEM arpoOaKkTepHii, WHOKYISIUU TKAHEBBIX JKCIUIAHTAHTOB,
KOKYJIbTUBAIMK, TpaHCPOpMaluu JUCTOBBIX AUCKOB M T.a1. BBemenue JIHK B pactutenbhbie
KIETKH © pereHepainus TpaHCHOPMUPOBAHHBIX pacTeHWil. TpaHCTeHHBIE pacTEHUS.
[lepcrieKTUBBI JAHHOTO HANPaBICHHUS.

Hcnonk30BaHre TEHETUYECKH MOAU(PUIIMPOBAHHBIX OPTaHU3MOB B Pa3IMYHBIX 00JACTIX
HapOJIHOTO XO351CTBA.

Knerounas nnxxenepus. Mcropus pazButus. MeTo bl KIETOUHON MHXXEHEepUH. VX ncnos-
30BaHueE B OHKOJIOTHH, cenekiuu. JuddepeHnmpoBka u Kamrycorenes Kak OCHOBa CO3/1aHuUs I1e-
pecazoYHbIX KJIETOUHBIX KyJIbTyp. [IoBepXHOCTHOE U TITyOMHHOE KYJIbTUBUPOBAHHE KIIETOK.

[TpoTomnacT pacTUTENBHBIX KJIETOK KaKk OOBEKT OMOJIOrHYecKoro KoHcTpyupoBaHus. [lo-
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Jy4YeHUE U KyJIbTUBUPOBAHHE NIPOTOIIACTOB PACTEHUN: CIOCOOBI M YCIIOBUS BBIJICIEHUS IPOTO-
IUIACTOB, UX KyJIbTHUBHpPOBaHUE. Perenepanus KJI€TOK, KJIETOUHBIX KYJIbTYp U PACTEHUH U3 Mpo-
toracToB. CriocoObl M MEXaHU3M CIIMSHUS MPOTOIIACTOB, FTMOPUIN3aIMs COMATUYECKUX Kile-
TOK. IlepeHoc KJIeTOUHBIX OpraHel.

Co3naHne MCKYCCTBEHHBIX acCOLMAlMN KyJIbTUBUPYEMbIX KIETOK BBICIIMX PAacTEeHUil
MHUKPOOpPTaHU3MaMH Kak criocod Moau(uKanuy pacTUTEIbHON KISTKH M PacTeHHs. Accolua-
IIUM BBICIIUX PAaCTCHUH C KIyOEHBKOBBIMHU OAKTEPHSIMHU, a30T(HUKCUPYIOIIMMH, IUAHOOAKTEPH-
SIMH, 3€JIEHOH BOJOPOCIIBIO, TPHOaMHU.

3. UH:keHepHAasi JH3UMOJIOTHSI

HcTtopust pa3BUTUS NPUKIAJIHON 3H3UMOJOTUU. TE€XHOJIOrus IMOJIy4EHHS BBICOKOUMCTBIX
(bepMeHTHBIX NpenaparoB. KyiabTHBHpOBaHUE MPOIYLIEHTOB (PEPMEHTOB, MepepaboTKa KyJbTy-
panbHOU xKuAKocTH. UMMoOmn3anus epMeHTOB. XapaKTepUCTHUKA HOCUTEIEH, HCIIOJIb3YEMbIX
JUIsE UMMoOuIM3anuu hepMeHToB. MeTo i uMMOOMIH3aIuy GepMeHToB: pusnyeckue (aacopo-
Ul Ha HEPaCTBOPHUMBIX HOCUTENSIX, BKJIIOUYEHHE B Te€llb, UCIIOJIb30BAHUE MOJIYNPOHULIAEMBIX
MeMOpaH; MCIOJIb30BaHUE CHCTEM JBYX(a3HOrO THIA) U XUMUYECKHE (KOBAJIEHTHO UMMOOWIH-
30BaHHbIe). [IpenmyiiecTBa U HEAOCTATKU JAHHBIX METOJ0B UMMOOUIIN3aluH, BIUSHUE pa3iny-
HBIX (PAKTOPOB Ha KaTAJMTUYECKYIO aKTUBHOCTh UMMOOMIIM30BAHHOT'O TEM WJIM UHBIM CIIOCOOOM
¢depmenta. CTabMIBHOCTE UMMOOMIIM30BAaHHBIX (pepMEHTOB. KHHETHKOTEpMOIMHAMHYECKUE 3a-
KOHOMepHOCTHU. Mcnonab30BaHue B MPOMBIIIEHHOCTH UMMOOMIN30BaHHbBIX (PEPMEHTOB IS MO-
Jy4eHUS TIII0K030-(DPYKTO3HBIX CIMPTOB, MPEBPAIICHUS KpaxMaia B TJIIOKO3Y, [TOJIy4eHUs caxa-
POB U3 MOJIOYHOH CHIBOPOTKH, ITOJIy4YEHHUs OpraHudeckux Kucior (L — s6nounas).

depMeHTCOoIepKalIie IEKTPOAbl Il MOHUTOpHUHTa. [IpumMeHeHrne MMMOOUIN30BaHHBIX
(depMeHTOB B MeAMLIMHE, UMMYHO(GEpMEHTHbIN aHanu3. Mcnoiap3oBaHHEe MMMOOMIN30BAaHHBIX
(EepMEHTOB B IPOMBILUIEHHOCTH.

4. BHOTEeXHOJIOTUSl ¥ JHePreTHKAa

AKTyalnbHOCTh IPOOJIEMbI OOECIIeUeHUsI YeIOBEUYECTBA SHEPTUel, posib OMOTEXHOJIOTUHU B
ee paspemeHuu. [Ipon3BoACTBO BBICOKOKAUYECTBEHHOTO TOILUIMBA U3 OMOJIOTHUECKOTO ChIPbs, OC-
HOBaHHOE Ha codeTaHuu ¢oTocuHTe3a U (pepmeHTanuu. [IpeBpaiieHrne 6uomacchl B J€IIEBOE
BBICOKOKAJIOpUITHOE TOIUIMBO: OHMoras, 3TaHoj. Mcrnonb30BaHME MUKPOOPTaHU3MOB Ul MPOU3-
BOJICTBA YIJIEBOAOPOJ0B, Bogopoa. IlyTu noBblieHus 3ppexTHBHOCTH Npo1ieccoB POTOCUHTE-
3a.

5. Jkonornyeckast OMOTEXHOJIOTUS

Metonbl GMOTEXHOJIOTHH, UCHIOIB3yEMBbIE JUUIsl PELIEHUs SKOJIOrHYecKuX mpobiaem. boprba
C 3arpsi3HEHUEM OKpPY KalolLlei cpeapl C MOMOIIbI0 MUKPOOPIaHU3MOB: MUKpOOHas nedopMarus
U KOHBepcHsl. A3poOHbIe U aHA3POOHBIE MPOLIECCHl OUUCTKU. Y TUIM3ALUS TBEPBIX, )KUAKUX OT-
XOJIOB.

6. ConnabHbINH ACNIEKT OMOTEXHOJIOTHH

Bo3moxxHOCTH OMOTEXHOJOTMH: MEePCHEKTUBBI Ha OJikaiiiiue Heckoyibko jeT. [Ipemort-
BpallleHHe pUCKa. DTUYECKUE U IpodeccuoHantbHble TpobiaeMbl. MeXayHapoIHOE COTpYAHNYE-
CTBO.

7. CoipbeBast 6a3a XMMHYECKOH NPOMBIIITICHHOCTH

[TonsiTrie 0 cbIpbe, TOTOBOM MPOAYKTE, MPOMEKYTOYHOM MPOIYKTE, OTXOJaX M 0TOpocax
npous3BojcTBa. Bunel ceipbs. Knaccudukanus ceipbsi: TBepaoe, *KHIKOE, ra3oo0pa3zHoe; Mpu-
POJIHOE U CUHTETHYECKOE; MUHEPAIbHOE U OPraHU4ECKOE.

3amacel cbipbs. [loAroToBKa CHIphS K NepepaboTKe — COPTUPOBKA (KJIACCHU(HUKAINA), W3-
MeJbueHue, YKpyIHeHne, 00e3B0KUBaHUE, 0OOralleHue.

CriocoOb1 oOoraiieHust ChIpbsi: KiacCH(UKalus, rpaBUTAIIMOHHOE O0OTraIieHue, 3JIeKTpo-
MarHuTHas M 3JIEKTpocTaThyecKas cenapauus, ¢pioranus. Tepmuueckoe odorameHne. Xumuie-
CKHe crocoObl oboramieHus. PasneneHue ra3oBeIX cMecei MmocienoBaTeIbHONM KOHJEHCAIUeH,
MOCJICIOBATEILHBIM ~ HCIIApEHUEM,  aO0COpPOIMOHHO-ECOPOIMOHHBIM M aJCOPOIMOHHO-
JECOPOIIMOHHBIM METOIAMHU.
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OcHOBHbIE MPUHIMIBI XUMUYECKONW TeXHOJOTUHU. [IpHHIMN palroOHAIBHOTO MCIOJIb30Ba-
HUs ChIpbsl. KOMIUIEKCHOE MCIOIb30BaHUE ChIPbS. 3aMEHa IHILEBOIO ChIpbsl HENUIEBBIM. be3-
OTXOJIHAsl U MAJIOOTXOHAS] TEXHOJIOTUS.

Buabl 1 UCTOUHUKY SHEPTUU, TPUMEHIEMON B XUMHUYECKOM IIPOU3BOACTBE (PHEPTHUS DJICK-
TpUUYecKas, TEIUIOBasi, XUMUYECKasi, CBETOBas U sifiepHas). DHEProeMKOCTh XUMUYECKUX MPOU3-
BOJICTB. PanmonansHoe ncnoibp3oBanue sHeprui. KoaggpuureHT nenoab30BaHus JHEPTUH.

Bona, ucnonp3oBanue ee B XUMHUECKON MPOMBIIUIECHHOCTH. XapaKTepUCTUKA TPUPOIHBIX
BOJ U cojepXkallluxcsi B HUX Ipumeceid. OCHOBHBIE XapaKTEPUCTUKU BOJBI: COJIECOJEPIKAHUE,
OKHUCJISIEMOCTh U Ap. JKeCTKOCTh BOJIbI, BpEMEHHAs U MOCTOSIHHAS XKEeCTKOCTh. Dusnueckue, Xu-
MHUYECKUE U (PU3UKO-XUMHUYECKUE CTIOCO0BI yMsTueHust Boabl. ObecconuBanue Bojabl. CocTosiHIE
BOZI0eMOB AMypckoii obnactu u JlanpHero Bocroka.

TpeboBaHus, npeabsABIsieMble K KaueCTBY NMUTHEBON M MPOMBILUIEHHON BOJbl. O4HCTKa
MUTHEeBOM BOABL. [loIr0TOBKA MUTHEBOW M MPOMBIIIICHHON (TEXHOJIOTHYECKOoM) Boabl. [lyTn co-
KpaleHus pacxo/a BOAbI B MPOMBIIUIEHHOCTH. OO0POTHOE BOJOCHAOKEHHE.

8. OcHOBHBIC HAYYHBbIE IPUHLIMIIBI M 3AKOHOMEPHOCTH XUMHYECKOH TeXHOJIOTHHI

[lonsiTe 0 XMMHKO-TEXHOJIOTHYECKOM mporecce. Knaccudukamus mpoieccos: 1o ¢azo-
BOMY COCTOSIHHIO, peareHTaM M MPOJIyKTaM PEeakivu, M0 TUIY XUMUYECKHX PeaKlHid, 0 IpUH-
LUITy KOHTaKTa PeareHTOB, 110 TapaMeTpaM TEXHOJOTUYECKOT0 PeKUMa U APYTUM IIPU3HAKAM.

XUMUYECKHE PEaKTOPhl U XUMHUYECKHE MPOIECCHl, MPOTEKAIOIINEe B HUX. | OMOTeHHbIE U
reTepOreHHbIe TPOIECCH, UX 0cOOeHHOCTH. [IBMKymas cuia mpouecca U (hakTopsl ee ompese-
JSIOLIHE.

PaBHOBecue B XUMHKO-TE€XHONOrH4eckoM npouecce. [Ipumenenue npuniuna Jlelllatense
JUISL ONIPEJIEJICHUs MapaMeTPOB TEXHOJOTHYECKOro pekMMa. PaBHOBecHasl cTeneHb MpeBpalie-
HUsl. Beixon npoaykra.

CKOpOCTh TEXHOJIOTHYECKUX MPOLIECCOB.

I'omorennsie mpoueccsl. OCHOBHbBIE 3aKOHOMEPHOCTH TOMOT€HHBIX IpoleccoB. BiusHue
TEMIIEpaTypbl U KOHLEHTPAI[MU PEarrupyroluX BEIIECTB HA CKOPOCTh MPOIECca U BBIXOH IpPO-
nykTta. MeTopl BO3JIeCTBHSI HA CKOPOCTh TOMOT€HHBIX M F€TEPOTreHHBIX nporeccoB. [IpoexkTu-
POBaHME U MOJIEIMPOBAHUE XUMHUKO-TEXHOJIOTHYECKUX MTPOLIECCOB.

Karanu3 B xumudeckoi mpoMpliieHHOCTH. CyIHOCTh M BUABI KaTanu3a. TUIbl KaTaluTu-
YECKMX MPOLECCOB: OKHUCIUTEIBHO-BOCCTAHOBUTEIBHOIO B3aUMOACUCTBHS M KUCJIOTHO-
OCHOBHOT'O B3aUMOJICMCTBUS BEIIECTBA C KaTAJIM3aTOPOM. ['OMOreHHBIN M IreTepOreHHbI Kara-
3.

CaoiicTBa TBepAbIX KaTanu3zaropoB. OTpaBieHHe KaTaau3aTopoB. [IpoMbliieHHbIE KOH-
TaKTHBIE Macchl. AmmapaTypHoe ohopMIIeHHE KaTaIUTHYECKUX MpoiieccoB. KoHTakTHBIE amma-
paThl.

OcHoBbl MakpokuHeTHKU. OONacTU MPOTEKaHHS MPOIECCOB: KMHeTHYeckas, AuQy3uoH-
Has, nepexoAHas. TUIBI TEXHOJIOTMUYECKUX CXEM: CXEMbI C OTKPBITOM LIETbI0, CXEMbI C YaCTHY-
HOM peLMPKYJSALUUEH, HTUPKYISIIIUOHHBIE CXEMBI.

TexHomornueckne M TEXHUKO-d)KOHOMUYECKHE IOKA3aTeNH XUMHUYECKHX IPOU3BOJICTB:
MPOU3BOUTENILHOCTh U HHTEHCUBHOCTh Pa0OTHI alapaTroB, BEIXOJ MPOIYKTa, KAYECTBO TOTOBO-
ro MpOAyKTa, pacxXobl MO CBHIPBIO, TOIUIMBY, SHEPTUH, ce0ECTOMMOCTh MpoayKTa. Marepuanb-
HBI{, TETUIOBOM U SHEPreTUYEeCKHii OalaHChl B XUMUYECKOM IPOU3BO/ICTBE.

BaxxHeiilnue XuMHu4YeCKHe NMPOU3BOACTBA
IIpouseoocmeo cepnoil Kuciomaol

Cepnas kuciota. CBoWCTBa, MPOMBILIUIEHHbBIE COPTa U 00JACTH MPUMEHEHHS] CEPHON KHC-
70Thl. ChIpbe CEpHOKHUCIOTHON mpoMbinuieHHocTH. [lomydyenne okcuaa cepsl (1V). O6xur xon-
yelaHa Kak MpUMep T'eTepOreHHOr0 HEKAaTaJTUTHYECKOro BBICOKOTEMIIEpaTypHOIO Ipoliecca B
cucreMe «T — r». Tumbl 00kHUroBbIxX neve. [leus «kumsmiero ciosn», ee npeuMyiectsa. O6mas
OUYHCTKa 00YKUTOBOTO Ta3a.

KoHTakTHBIH c1oco6 mpou3BOJCTBa CEpHON KHCIOTHL. CrienuanbHasi OYUCTKa 00KUTOBOTO
rasa, ee HazHaueHue. Okucienne okcuaa cepsl (1V) kak nmpumep oOpaTUMOTO, TETEPOTEHHOTO,
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KaTaJIATUYECKOTo Tpolriecca. TeopeTrnueckue OCHOBBI OKuciaeHus: okcuaa cepol (1V). [Ipumensie-
Mble KaTaau3aTtopbl. KOHTaKTHBIE anmnaparbl CO CTAIMOHAPHBIM U KUILSIIIUM CJIOSMHU KaTajlu3a-
topa. Xemocopouus okcuna cepbl (V). Teopernueckue ocHOBBI BbiOOpa abcopOenTa. OnTH-
MaJlbHbIE yCIIOBUS Ipolecca copounu. [IpuHiunuanpHas cxema Npou3BOACTBA CEPHON KUCIIOTBI
KOHTaKTHBIM CITIOCOOOM U3 KOJYeJaHa.

Cxema npou3BO/ICTBA CEPHOM KUCIOTHl METOJIOM JIBOMHOIO KOHTAaKTHUPOBAHMS.

Oco0eHHOCTH MPOU3BOICTBA CEPHOM KHUCIOTHI 10 «KOPOTKOI» CXEeME U METOAOM «MOKPO-
ro KaTajau3ay.

HuTpo3susblii ciocod mpou3BOJACTBa CEPHON KHCIOTHI.

OCHOBHBIE TEHJICHIIUU B Pa3BUTHHU CEPHOKHUCIOTHOTO IPOM3BOCTBA.

Texnonozus ceazannozo azoma

3HaueHue COEIUHEHUI a30Ta JUIsl HApPOJHOIO X03siicTBa. [IpoMbIIITIEHHBIE METOABI «CBS-
3bIBAHUS» a30Ta (IyroBOM, I[MAaHAMMHBIM, aMMHAUYHBIN), UX CpaBHHUTEIbHAs XapaKTepUCTHKA.
Colpbe B NMpPOM3BOACTBE amMMHaka. MeToJbl MOJIydYeHHUsl a30Ta, BOJOPOJA M a30TBOJIOPOIAHOMN
cmecu (ABC) mns cunreza ammuaka. J[Byctaauiinelii npouece npoussoactBa ABC u3 mpupon-
HOT'0 ra3a KOHBEpCHUEH MeTaHa C nocienyoeid kousepcuei okcuaa yriepona (11). Ilonyuenune
a30Ta U3 BO3JlyXa METOJIOM ITybokoro oxiaxaeHus. [Ipons3BoacTBO BOIOpoAa U3 KOKCOBOTO Ta-
3a.

Cunres ammuaka u3 ABC kak mpuMep KaTaJIMTUYECKOTO MpoIecca, OCYIIECTBIIEMOTO 1Mo
nukiInueckon cxeme. Teopernueckue ocHOBBI cuHTe3a. CoCTaB KaTaln3aropa, KaTaluTHUYECKUe
anel. [Ipenkaranus, ero HasHaueHue. [IpuHIMNUanbHas cxema MPOM3BOACTBA aMMMaKa MpU
CpEeHEM J1aBJIEHUU. YCTPOMCTBO KOJOHHBI CHHTe3a. Vcmonb3oBaHME TEIIOTHI peaKLUy AJis
MoJJep>KaHUsl aBTOTEPMHUYHOCTH IIpoliecca.

A3OTHasi KHCJIOTa, €€ CBOMCTBA, MPOMBIIUICHHBIE COpTa U 00JacTU nmpuMeHeHusi. OCHOB-
HBIE CTa/IMU MTPOU3BOJICTBA A30THOM KUCIIOTHI U3 aMMHUAKa.

Teopernueckre OCHOBBI OKHUCIEHHUS aMMHMaKa METO/0M M30MparenbHOro karaiusa. Onru-
MaJIbHBIE YCIJIOBUS OKHCICHHUS aMMHakKa J1o okcuaa azora (I1). YcTpoiicTBO KOHTAKTHOTO anmapa-
Ta IOBEPXHOCTHOrO KOHTaKTa. [IprmeHsiemMble KaTanu3aTopsl. TeopeThueckue OCHOBBI MpoIiec-
coB okucaeHus okcuaa azota (1), numepuzanus u adbcopbuus okcuna azora (1V). Bausuue oc-
HOBHBIX ITApaMETPOB Ha CKOPOCTh MPOLIECCa U PAaBHOBECHUE B CUCTEME.

[TpuHnunuanbHas cxema MPOU3BOJCTBA Pa30aBICHHOM a30THOM KUCIOThl KOMOMHHPOBAH-
HbIM MeToJIoM. [IpenmyiiecTBa Mmeroa.

ITpon3BOACTBO KOHLEHTPUPOBAHHOM a30THOW KuCIOTHL. KOHIEHTpHpoBaHHE pa3z0aBiieH-
HOM a30THOW KHCIOTHI. IIpsiMOl cHHTE3 a30THOM KHUCIOTBI. TE€XHOIOrM4eckas cxema IMpsSMOro
CHHTE3a a30THOM KH1ca0Thl. OcOOEHHOCTH Mpolecca.

OcHOBHbBIE HamlpaBJIEHUS! Pa3BUTHUsS MPOU3BOJICTBA aMMHAKa U a30THOM KUCJIOTHI U €€ COo-
JIeH.

Cunuxamnan npomvluiieHHOCMb

Knaccudukanus u xapakTepucTuka MPOIYKTOB CHIIMKATHON MPOMBIIIIEHHOCTH. VX 3Ha-
YEeHHE B HApOJHOM Xo03siiicTBe. COCTaB CHIIMKATOB M MX CTpoeHue. [[narpamMmma COCTOSIHUS «OK-
CUJ KPEMHUS — OKCHJ] ATIFOMUHHUS.

ChIpbe 1715 MPOU3BOJCTBA CUIIMKATHBIX MarepuasioB. [loaroroBka cwipbs. TUIOBBIE MPO-
IIECChI TEXHOJIOTHH CHIIMKATOB. BricokoTemneparypHas 00pa0oTKa MUXThl U IPUMEHsIeMbIe arl-
napathl — IIaxXTHbIE, TYHHEJbHbIE, 0apaOaHHbIE BpalllalolUecs: U BAaHHbIE TIEUH.

Orneynopel. OCHOBHBIE BH/IbI OTHEYIOPHBIX MAaTE€pPHAIOB. AJIOMOCHJIMKATHBIE OTHEYIIO-
PBI, UX PaA3HOBUIHOCTH U IPUHLIUII IOTyUEHUSI.

Crexna. CoctaB, CTpoeHHE U KiIacCU(UKALUs CTEKOJI. 3aBUCUMOCTh CBOMCTB CTEKJIa OT €ro
coctaBa. ChIpbe B CTEKOJIbHOIN MPOMBIIIIEHHOCTU. DU3NKO-XUMUYECKUE MPOIIECCHI, TPOTEKAI0-
mue mnpu Bapke crekioMacchl. CrocoObl (OPMOBaHUS CTEKISHHBIX HW3ZIETUIl: BBITSATUBAHHE,
MPOKAT, JINThE, BBIIyBaHHe, IpeccoBanue. [loHsaTue o cutaiax.
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Bsoxymume BeniectBa. ChIpbe U1l MPOU3BOICTBA BSDKYIIUX BemiecT. [Ipon3BoacTBo nmopr-
naauemMenTa. @U3NKO-XUMUYECKHE MIPOLIECCHI TPOU3BOACTBA. [IpuHIMnIMansHas cxema npous-
BOJICTBA. XMMU3M 3aTBEPJEBAHUSI LIEMEHTHOM MacCBhl.

Kepamuyeckne marepuainbl, X oOIIas XapakTepucTuka u knaccuuxanus. Colpbe a7
MIPOU3BOJICTBA KepaMudeckux matepuanoB. Kupmnuu, dhapdop, dasHc, orHeynopsl, cueruanbHas
KEepaMHKa.

Kepamuka ¢ ayekTpuyecKuMHU, MArHUTHBIMU U onTUYeckuMu GyHKIusmMu. [Ibe3okepamu-
ka. Kepamuka ¢ XUMHUECKUMH U SACpHBIMH (QYHKUUSIMUA. KOHCTpyKIMOHHas Kepamu-
ka.llepcrieKTUBBI pa3BUTUS KEPAMUUECKUX MATEPUAJIOB.

Inexmpoxumuueckoe npou3eo0Ccmeo

DneKTpruYecKasl SJHEPrusi, UCIOIb30BAHUE €€ B XMMHUYECKON TEXHOJOTUU. DIIEKTPOTEPMHU-
YECKUE U DJIEKTPOXMMHYECKHUE MPOLECChl. TeopeTnueckre OCHOBBI IIPOMBILUIEHHOTO 3JIEKTPO-
mu3a. Teopermueckoe M MPaKTUUECKOE HaANpsbKeHHE Ipu siekrponmse. [locnenoBarenbHOCT
paspsia HOHOB B pacTBOpe U paciuiaBe. KoanyecTBEHHbIE IMOKAa3aTeNM MMpoLecca MEKTPOIn3a —
BBIXOJI 10 TOKY ¥ KO3()(PUIIMEHT UCTIOTIB30BAaHUS SHEPTUU.

[Ipon3BOACTBO XJIOpa U TUAPOKCUAA HATPUS NIEKTPOIU30M PacTBOpa XJIOPUAA HATPHsI KAK
MpUMEpP 3JIEKTPOXMUMHUYECKOro mpouecca. TeopeTHyeckue OCHOBBI 3JIEKTPOJIM3a C JKEJIE3HBIM
(1nadparMeHHBIM METO) U PTYTHBIM KaToAamu. VX npuHIMNMAIbHOE pa3inyie U CPABHUTEIb-
Has xapakTepuctuka O01acTu MPUMEHEHHUS XJIOpa U TUIPOKCH]IA HATPUSL.

Memannypeusn

Knaccudukanusa metaninoB. 3HaueHHe METAJUIOB JAJisi HAPOIHOTO xo3siicTBa. CriaBel. Me-
tautyprusi. Celpbe YepHON M LBETHOM MeTamurypruu. Bunel ceipes. Knaccuduxanus pyn. Kom-
IJIEKCHOE MCIIOJIb30BaHKE CYIb(MUAHOTO ChIPbS 1 KOMOMHUPOBAHHE METAJLTY PrUUECKOTo MPOou3-
BOJICTBA C CEPHOKHUCIIOTHBIM.

OcHoBHbIE cIOCOOBI MOTYYEHHS] METAJUIOB — MUPOMETAIUTYPrUYECKUE, TUAPOMETAIITYPIH-
YECKHE U ANIEKTpOMeTaLTypruyeckue. @U3NKo-XMMUYECKHE OCHOBBI MPOIECCAa BOCCTAHOBIICHHUS
METAJIJIOB U3 UX COEUHEHHM.

[Betnas meramnyprus. [IpousBoactBo amtomuHus. CBONCTBA aJlOMUHUS U €O CIUIABOB,
UX 3Hau€HHE JUIsl HApoJHOTo Xo3siicTBa. Chlphe A MPOU3BOACTBA altoMUHUS. CriocoObl BbIfE-
JIEHUs NIMHO3EMa U3 PY/I: LIEJOYHBIE, KUCIOTHBIE U 2JIEKTPOTEPMHUYECKHE.

[Monyuenue rimHo3emMa (Al203) MOKpBIM 1eouHbIM criocoboM (crocob baitepa) u croco-
060M cniekaHusi. XMMHU3M IPOLECCOB U MPUHLUITUAIBHAS CXeMa ITPOU3BOJICTBA.

IIpon3BOACTBO aMOMUHUSA U3 INIMHO3EMA. TeOpeTUYeCKre OCHOBBI IIPOLIECCa DIIEKTPOIIN3A.
[lepBuuHbIE W BTOPUYHBIE IPOLECCHl B CUCTEME «IIUHO3EM — KPUOJIUT». DIEKTPOIU3EPHI C
000 KEHHBIMU M CaMOOOKHUTAIOIIMMHUCS aHOJAMHU. Y CTPOMCTBO 3JIEKTPOJIM3Epa C CaMOOOXKH-
rarommmcst aHojoM. TexHojormdyeckue IokasaTeiau Ipoliecca aekrponusa. PadunupoBanue
anmomMuHus. CIulaBbl HA OCHOBE QIFOMUHUS.

Uepnpie metasuibl. CIutaBbl Ha OCHOBE JKeJie3a, UX Kiaccu(uKkamus u cBoricTBa. Jluarpam-
Ma COCTOSIHMS <OKEJIE30 — YIVIEPOI», €€ aHAJIU3 U IPAKTUYECKOE UCIIOIb30BAHUE.

[IpousBoncTBo uyryHa. JKenesHble pyabl, UX KiaccuuKalus, cOCTaB U MOArOTOBKA. Ar-
JIOMepalys U U3roTOBJICHUE OKarbile. TeopeTuueckue OCHOBBI JOMEHHOIO Ipouecca. XUMHU-
YECKHE pEeaKIMH, MPOTEKAIOIINE B JOMEHHOU Ieun. lIpsiMmoe u KOCBEHHOE BOCCTAHOBIIEHHE OK-
CUJIOB JKelle3a.

YCTpoiCTBO JOMEHHOMW TMEUH — PeaKTopa MOJHOTO BBHITECHEHHUS, pabOTArOIIETo MO MPUH-
LUITy MPOTUBOTOKA. Perenepartopsl (kaymepsl), X posib. ONTHManbHBIE YCIOBUS TOMEHHOIO
IIpoIIecca: COCTaB MIUXTHI U AyThsl, TEMIIEPATYPA, TaBICHUE.

[TyTn uaTeHCHUKAIIMY JOMEHHOTO Ipoliecca: MPUMEHEHHE KUCIOPOAa, IPUPOIHOTO rasa,
COBEpUICHCTBOBAHWE KOHCTPYKUMHU Teur (YKpYIHEHHE €€ pa3MepoB, KOMIUIEKCHAs MeXaHU3a-
1Ms, aBTOMATU3alMsl KOHTPOJIS ¥ ynpaiieHus ). Mlcnonb30BaHNE JOMEHHBIX IIJIAKOB U JJOMEHHO-
ro rasa.

[TpousBoacTBo cranu. Knaccudukaiust 1 cpaBHUTENbHAS OIIEHKA METO/I0B BBHIINIABKU CTa-
. KucnopoaHo-KOHBEPTOPHBIM METOJ, €ro MPEeuMylIecTBa. XUMHUUYECKUE PEeaKIMu, MPOTeKa-
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IOIME B KOHBEPTOpE: OKHCIIEHUE YIJIepoJa M MpuMecei, oOpa3oBaHHe IUIAKOB, PACKUCIIEHUE
okcuma xene3a (Il). YcrpoiictBo m pexum pabotel koHBepTopa. ChIpbe ISl KHUCIOPOIHO-
KOHBEPTOPHOI'O CIOCO0a BBIILJIABKU CTalIH, €r0 0COOEHHOCTH. XMMUYECKUE PEaKIMU B TeTepo-
TEHHON CUCTEME «T'a3 — ILIAaK — METal».

MapTeHOBCKHIA CIOCOO TPOU3BOACTBA CTAIH, €r0 HEJJOCTATKU. Y CTPOMCTBO MapTEHOBCKOM
neud. [yt mHTeHCHM(UKAIMK MapTEHOBCKOTO IpoIecca: MPUMEHEHHE KHCIOPOAa, CHKaTOro
BO3/1yXa, IPUPOIHOrO ra3a. /[ByXxBaHHbIE MAPTEHOBCKHE M€Y H.

BrimnaBka cranu U peppociyiaBoB B AMEKTPHUUECKUX TeYax. DJICKTPOILYyTroBble U WHAYKIIHU-
onnble neun. KauectBo cranu. [lepepabotka cranu. HenpepbiBHas pa3iivBKa CTajH.

[Ipsimoe BoccTaHOBIIEHUE kene3a u3 pyAd. Celpbe, €ro NoAroToBKa U nepepadorka. Peakro-
PBI IPSIMOTO BOCCTAHOBJICHUS XkKelie3a U3 pya: OapabaHHbIe BpalllalOUIUecs MeUH, MeUn ¢ «KHIIs-
UM ci0eM». OCHOBHBIE BOCCTAHOBUTEIHN. XUMUYECKHE pEAKLIUN BOCCTAHOBJICHHUS.

PadunupoBanue MetannoB: kKapOOHMIbHBIN c1OCO0, 30HHAA IIJIaBKa U JIp.

[TopomkoBast MeTaiTyprusi. [IpoMBIIIIIEHHBIE METO/IBI TOPOITKOBON METAJUTYPrHH — (hr3H-
KO-XMMUYECKUE U MeXaHW4eckue. XuMuieckue, GU3nYecKue U TEXHOJIOTHYECKUE CBOMCTBA Me-
TaJNINYECKUX MOPOIIKOB. POPMOBAHHE U CIIEKAHUE METAJUIMYECKHUX TIOPOLLIKOB.

[lepcrieKTHBBI pa3BUTHS YEPHOU M LBETHON METAUTypruu B AMypckoi obOnactu, Ha [lanb-
HeM BocTtoke, B CTpaHe B LIEJIOM.

Ilepepabomka xumuueckozo moniusa

Buasl TorumBa, UX XapakTepUCTHKA. 3amachkl U POJIb TOIUIMBA B SHEPTeTHYECKOM OaiaHce
ctpanbl. [Ipoucxoxaenne pa3nuyHbIX BUIOB TOIUTMBA. OCHOBHBIE XapaKTEPUCTUKHU TOILIUB: CO-
CTaB, DHEPreTUYECKHE XapaKTEPUCTHKHU, TEMIlepaTypa TOpeHUs, TEIJIOTBOPHAs CIIOCOOHOCTb.
TonnuBo Kak ChIphe XUMUYECKON MPOMBIIIIJICHHOCTH.

[lepepaboTka TBepmoro TorumMBa. Buabl mepepaboTKu: MUpOIN3, Ta3uduKanus, THIPHPO-
BaHue. KoMIuiekcHOe UCIoNIb30BaHNE KOMIIOHEHTOB TBEPOr0 TOIUIMBA IIPU €T0 AeCTPYKTHUBHON
nepepadboTKe.

KokcoBanne kameHHbIX yrieil. CynHOCTh MeTo/1a U (PU3UKO-XHUMUYECKHUE MTPOLECCHI, TPO-
TEKalIllMe B IIHUXTE NPU KOKCOBAHMU. YCTPONCTBO KOKcoBoM meuu. Ilepuomumueckas pabota
KOKCOBOHM KaMmephbl M HempepbIBHAs paboTa KOKCOBOW Oarapen. MexaHu3alus U aBTOMaTH3alus
nporuecca kokcoBanus. Cyxoe TylIeHHe KOKca, €ro NpeuMyIIecTBa.

[IponyxTsl KOokcoBaHus. [IpssMOl KOKCOBBIM ra3, ero cocras. [IpuHIUMIManbHaAs cxema
yJIaBIMBaHUS M pa3/elieHns KOKCOBOTO ra3a. Brienenrne kaMeHHOYTrOJIbHONW CMOJIbI, YJaBiIUBa-
HHUE COeAMHEHUI aMMMaKa U ceiporo 6ensona. IlepepaboTka ceiporo 0eH3051a U KAMEHHOYTOJIb-
HOU cMoJIbl. Beiienenue u ouncTka apoMaTU4eckux coeiMHeHU. OOpaTHBIM KOKCOBBIN Ia3, ero
HCIIOJIb30BaHUE.

HuskoremmiepaTtypHoe KokcoBaHue (MOTyKOKCOBaHUE) Topda, CIaHIeB, ApeBecuHsbl. Llenn
Ipolecca IMoIyKOKCOBaHUsS TBEPBIX TOILIUB.

lNaszudukanus TBepIOro TOMINMBA. ABTOTEPMUYECKHE U aNIOTEPMUYECKUE TPOLECCHI ra3u-
¢ukanuu. ['azoreHepatopsl ra3udukanuy TBEPIOro TOIUIMBA (B IIOTHOM CIIO€, B «KHIIAILIEM»
clloe, B a3p030JbHOM IMOTOKe). ['asudukanus B BaHHE ¢ paciljiaBieHHbIM xene3oM. [loazemuas
ra3suuKaIys yris.

I'unpupoBanue TBepAoro Tormmaa. I'naporasudpukanus.

Ilepepabotka HepTH U HeTenpoaykToB. HedreHocHble paiioHs! cTpanbl. CriocoOb! J00bI-
4yH, cocTtaB U cBoiicTBa HedTu. [Ipodrema KOMIUIEKCHOTO MCHOJIb30BaHUS ChIpbs IpU Iepepa-
6otke Hedtu. [ToaroroBka HehTH K mepepaboTKe.

[Mpunnune! nepepabotku HepTH U HedrenmpoaykToB. [Ipsmas meperonka Hedtu. Cymi-
HOCTh METO/1a U IPUHIUIHAIbHAS CXeMa JIBYXCTYIEHYaTON YCTaHOBKU aTMOC(EpHO-BaKyyMHOM
neperonku Hedtu. [loaroroBka HEPTH K MPAMOIl rOHKE. Y CTPONCTBO TpyOUaThIX Meuel U pek-
TU(PUKAITMOHHBIX KOJOHH. COCTaB M XapaKTepUCTHKA MPOIYKTOB MPSMON TOHKU He(TH.

Bropuunas (xumuyeckas) nepepadorka HedTu. [IyTn yBenmnueHus: Bpixoaa Haubosiee 1eH-
HBIX He()TEMPOIYKTOB U YJIyUIICHUsI UX Ka4eCTBa.
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BricokoTeMmepaTypHble METOABI AECTPYKTUBHON MepepaboTKH HE(PTENPOayKTOB: KPEKHHT
u apomaruzanus (pudopmunr). Llens n pasHOBUAHOCTH KpeKWHTa HePTenpoayKkToB. CTaOuib-
HOCTb YIJIEBOJIOPOJIOB PA3IMUHBIX KJIACCOB. XMMHUUYECKHE PEAKIMH, IPOTEKAIOLIUE IPU BbICOKUX
TEeMIIepaTypax.

Karanutuueckuil KpeKuHI, MpUMEHsEMOe ChIpbe M KaTaiu3aTopbl. Cxema NpeBpalleHui,
IPOTEKAIOIIMX Ha ATIOMOCHIMKATHOM KaTajau3aTrope. Y CIOBUS ONTHUMAIBHOTO PeKUMa Mpoliec-
ca. [IpoayKThbl KaTaTUTUYECKOI'O KPEKUHTIa, UX OTIUYUE OT NPOAYKTOB TEPMHUUECKOTO KPEKHHTa.
[TpuHIMN KMCHONB30BAHUS JABIKYIIETOCS CJIOS KaTaau3aTopa MPH KaTaIUTUYECKOM KpPEKHHTE.
CxeMa yCTaHOBKHM KaTaJIMTHYECKOTO0 KPEKHHIA C COBMELICHHBIM PEAKTOPOM M PEreHepaTOpPOM.
KpeKuHr B KUIIAIIEM CII0€ KaTalu3aTopa.

Karanutuueckuit pudopmunr. Colpbe U IPUMEHSEMBbIE KaTalu3aTOpbl. XMMHUECKUE Peak-
[IUH, TPOTEKAIOIUE NMPH prUPOpMUHTE. Pa3HOBHIHOCTH KaTaIUTUYECKOTO pUGOPMHHTA: TTPOU3-
BOJICTBO BBICOKOOKTaHOBOI'0 OeH3MHa (00iaropakxuBaHue OCH3MHA) U UHIUBHIYaJIbHBIX apoMa-
TUYECKUX YTIEBOAOPOAOB (apoMaTu3alysi). [[puHIHIHaNIbHBIe CXEMBI TIPOIIECCOB.

ITponykTel nepepaboTku HeTH, X cocTaB, CBOMCTBA M MpuMeHeHHe. OKTaHOBas U IieTa-
HOBasl XapaKTEPUCTHUKH MOTOPHBIX TOIUMB. OuncTka HedTenpoaykToB. CoOBpeMeHHAs OpraHH-
3anus HehTeXuMU4ecKkoro npousnojcrea. Hedrexumuyeckne KoMOUHATHI.

[TepepaboTka razoobpasnoro TorumBa. Kinaccudukanus razoodpasusix Tormmus. [Ipupoa-
HbII ra3 U ero npuMeHeHue. CocTaB MOMYTHBIX HE(TAHBIX Ta30B U ra3oB HedTenepepaboTKU, UX
UCTIOJIb30BaHUE B KAueCTBE TOIUIMBA U XMMHYECKOTO ChIphsi. KOHBepCHs MpUPOIHOTO rasa, ee
Pa3sHOBUIHOCTH: KOHBEPCHsI C BOASHBIM IApOM, HEMOJIHOE OKHCIEHHE, OKUCIUTENbHBIA MUpPO-
mu3. [IpumeHeHrne KOHBEpCUM AJIsl IPOU3BOJICTBA CUHTE3-Ta3a, a30TBoJopoHOM cmecu (ABC),
arieTusieHa u Bogopoaa. IlepepaboTka KpekMHr-raza. AJKuiInpoBaHue OyTUIEHOBON (paKLuy.

4 METOAUYECKHUE PEKOMEHJAIMU (YKA3AHUA) 1JIsA CTYJAEHTOB
11O U3YYEHUIO JTUCHUITJIMHBI

N3yuenne XMMHYECKOW TEXHOJOTUM U OWOTEXHOJOTHU HEOOXOJIHMMO IPHU TOJATOTOBKE
yuutesnei Ouonoruu u xumud. L{enpio HacTOAIIEro Kypea sBIsSeTCs] MOATOTOBKA BBHITYCKHUKOB K
MIPENO/IaBaHUI0 €CTECTBEHHBIX JUCIHUIUIMH B MIKOJBHOM KYypCE€ C YYETOM COBPEMEHHBIX JOCTHU-
JKEHUI B 00J1aCTH OMOTEXHOJIOTUU U MOJIEKYJIIPHOM OMOJIOTUU, XUMUYECKOU TEXHOIOTHH.

OcHoOBHBIE 3a/1auu pa3ziesia OMOTEXHOJIOTHHU 3aKII0YaloTCs B (OPMUPOBAHUU TPEACTaB-
JICHU O BO3MOYKHOCTU HCIIOJIb30BAHUS MPOIIECCOB, JEKAIINX B OCHOBE (DYHKIIMOHHUPOBAHUS
JKUBBIX CUCTEM ISl TPOU3BOJICTBA KOMMEPYECKOTO MPOAYKTA. ITH OOIINE HAYYHBIC TTPUHITUIIBI
W3JIararoTcsl B IEPBOM YacTU JIEKIIMOHHOIO Kypca, KOTopas MPEIIIeCTBYeT U3YUEHUI0 XUMHUKO-
TEXHOJIOTHYECKHUX MPOIIECCOB.

CoBpeMeHHbIE MTPOMBIIITICHHBIE MPEANPUATUS MPEACTABISAIOT COO0N COYeTaHUEe MPOU3-
BOJICTB paznuyHoro npodwist. Hapsiny ¢ pa3BuTHEM XUMHUYECKOW MPOMBINIJIEHHOCTH U YBEJH-
YEeHUEM YHMCIa XUMUYECKUX TTPOU3BOACTB NMPOUCXOAUT UX TUNH3auus. [Ipu 3ToM HOBBIE TEXHO-
JIOTUYECKHE TPOIECCHl M CHCTEMBbl YIPABJICHHS pa3pabaThIBalOTCS HAa OCHOBAHWHM HAYYHOTO
MOJIX0/1a, U3YyUEHUSI OTIENBbHBIX XUMHKO-TEXHOJOTHYECKUX MPOIECCOB 0a3upyercs Ha OOIIUX
TEOPETHYECKUX OCHOBAaX XMMHYECKOM TEXHOJOTHH KakK HayKd. Bo BTOpO# 4acTu JIEKIIMOHHOTO
Kypca U3y4alTcs HauOosee TUIUYHBIE, BaXHEHINE XMMHUYECKHEe Mpou3BojacTBa. [Ipu 3Tom
HEO0OXOAMMO MOAYEPKHYTh, N30erast AyOIupOBaHMs, UCTIOIL30BAHUE OOIIMX HAYYHBIX MMPUHIIN-
OB ¥ 3aKOHOMEPHOCTEN XMMHUUYECKOW TEXHOJIOTMH Ha KOHKPETHBIX TPUMEPAX.

[Ipu pabote ¢ manHo# pabodueit mporpaMmoil ciaeayeT MPUIAEPKUBATHCS CIASTYIONIETO aJl-
rOpUTMA:

1. Hcnonb3ys y4eOHYIO MpOTrpaMMmy, OIMPEICIUTE MECTO TeMBI (paszesia) B CHUCTEME
M3y4yaeMoOil TUCUUIUTMHBL. BbIAcHUTE, Kakue TeMbl (pa3/iesibl) IPeIeCTBYIOT U3YUEHUIO JaHHO-
ro Marepuasa, Kakue CIeIyIoT ToCIie Hee.

2. BwiGepure monsaTHS, chOpMUPOBAHHBIC MTPH MU3YyUYECHUU TPEIBIIYIIEH TEMBI, U TOHS-
THSI KOTOPBIE OYIyT pa3BUBATHCSA MPH U3YUECHUH TOCIEIYIONIEH, BHUMATEILHO U3YyUNUTE UX, BbI-
MULIUTE B CIOBAPb.
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3. Tlo3HakoMmbTeCh C TEOPETUYECKUM MATE€pPHAJIOM IO JIEKIUSIM U MpeJJlaraéMbIM JIMTe-
paTypHBIM UCTOYHUKAM.

4. BpINOIHUTE 33JaHUS JJIS1 CAMOCTOATEIbHOU paboThI

Beenenue

Nzyuenne tembl «BBeneHue B OMOTEXHOJIOTHIO» CIIEyeT HadaTh ¢ nepepaboTKu Teope-
TUYECKOTO MaTepuana yueOHUKOB:

Eroposa T.A. OcHOBBI OMOTEXHOJIOTHH : y4eO. mocodbue s ctya. By3os. — M. : Akane-
must, 2006. cTp.4-6,

Craciok, E. M. JlaboparopHble, ceMHHApCKUE U MHAWBUYalbHBIE 3aHATHS MO OMOTEX-
HoJornu: Y4eOHO-MeTonndeckoe nocooue. — braarosemenck: M3n-so BI'TIY, 2002 — ctp 3-8.

[IpocMOTpeTh JNEKIIMOHHBIE 3alUCH, MMO3HAKOMUTHCS C BBICTABKOM JUTEPATyphl, MPO-
CMOTPETH B 3aJI€ MIEPUOJIUKE KypHAIIbI, PACCMATPHUBAIOIIUE MTPOOIEMBI OMOTEXHOJIOTHH.

[IpurotoButs 3cce: buorexHonaorus Ha ciryk0e 4eI0BEUECTBY.

MeTo/1bl OMOTEXHOJIOTHH.

[Ipu moAroTOBKE K JAaHHOMY 3aHATHUIO IepepadoTaTh MaTepuan y4eOHUKOB:

Eroposa T.A. OcHOBBI OMOTEXHOJIOTHH : yueb. mocobue i ctya. By3os. — M. : Akane-
mus, 2006. ctp. 104-153,

buotexnonorus; yue6Huk ais crya. By3oB / [M. B. Tuxonos [u np.] ; nox pex. E. C. Bo-
ponuna. — CII6. : TUOP/, 2008. ctp. 23-54.

Cracrok, E. M. JlaGoparopHbie, CEMHHAPCKHE W MHIMBUIyaJbHBIC 3aHATHS 1O OHOTEX-
HOJIOTHH : Y4eOHO-MeToinueckoe mocooue. — bimarosemienck : M3a-so BI'TIY, 2002. ctp. 8-14.

Ocoboe BHUMaHHE HEOOXOAMMO OOpPAaTUTh HA MPEIMET M3YUYSHHsS, 3a]la4d, CTPYKTYpPY
OMOTEXHOJIOTHH, UCTOPUIO €€ Pa3BUTHUA. Y CTAHOBUB MEXKIIPEJAMETHBIE CBS3U C KypcaMH XUMHH,
OCBOUTH (PH3UKO-XMMUYECKHUE METO/bI, UCIOIb3yeMble B OMOTeXHOIOTHH. COCTaBUTH 3apHCOB-
KH.

Bonpoc «CoBpeMeHHBIE METO/BI CO3aHUsI MPOMBINUICHHBIX IMTAMMOB MHKpPOOpPTaHH3-
MOBY JIyuIlle paccCMaTpUBaTh MO3TAIHO.

BHauaye mo3HaKOMHTBCS ¢ MPOOJIeMaMH TEHETHYECKOT0 KOHCTPYUPOBaHus iN VIV0, 00-
paTuB BHUMaHME Ha TaKue MOHATHS Kak MyTareHe3, MyTaHTbl, MyTareHbl, MyTalluH, PeBEPTAHTHI,
ayKkcoTpo(dsl. 3aTeM U3YYUTh OCOOEHHOCTH OpraHU3aIliid OCHOBHOTO U JIOMOJIHUTEILHOTO TeHEe-
TUYECKOT0 MaTepHaja MUKPOOHOM KJIETKH, U TOJIbKO Ha OCHOBE JaHHON MH(pOpMalUUd MOXKHO
NPUCTYTIATh K M3yYSHHIO MPOIECCOB BEAYIINX K PEKOMOWHAIIMH: ITOJIOBOTO U TTAPACEKCYATBHOTO
HYKAPHOTHUECKUX KIIETOK, KOHBIOTALMH, TPAHCAYKLUH, TpaHC(HOpMALUU TPOKApUOT.

Bompoc «['eHeTn4eckoe KOHCTpyHpoOBaHue IN VItro» BKIIIOYAET XapaKTEePHUCTUKY METO/IOB
MOJIy4YEeHHUs] TEHOB, BEKTOPHBIX CHCTEM, METO/10B BoccoeanHeHus pparmentoB JJHK (ren + Bek-
Top), BBeneHus p-JAHK B GakTepmanbHbie KIIETKH, KJIOHUPOBAHHS M IKCIIPECCUU UYKEPOTHBIX
TeHOB B KJIETKE peLunueHTta. M3ydas naHHbIE BOIPOCH OOpaTHTh BHUMaHHME Ha KOHKPETHBIE
IpUMEpPBI TIOMYYSHHS T€HETHIECKUMOAN(DUITMPOBAHHBIX OPTaHU3MOB, PACCMOTPETH METOIUKY
MOJIy4YeHUs UHTEPPEPOHOB HA OCHOBE UCIIOIb30BAHUS TPAHCTEHHBIX OPraHU3MOB.

OmnpIT prema 3a4era Mo MPEJAMETY BBISIBUII, YTO HaHOOJBIINE TPYTHOCTH TIPU 00CYyKIe-
HUM BOIIPOCOB JIAaHHOW TEMBI BBI3BIBAIOT MPOOJIEMBbI KIETOYHON MH)KeHepuu. {1t Toro, 4ro0sl
n30eKaTh TPYAHOCTEH, HEOOXOIUMO M3YYHTh METOIBI M YCIOBHUSI KYJHTHBHPOBAHUS W30JIAPO-
BaHHBIX TKaHEW M KIETOK PAacTeHUH, pacCMOTPETh MOHATHA Aeau(QepeHInpoBKa, Kalaycore-
He3, AMppepeHurnpoBKa, MOpPOreHe3, COMaTHIECKHI SMOpHUOTEeHE3, TOTUTIOTEHTHOCTb.

KoHKpeTHBIM pUMEPOM HCHOIB30BAHUS JAHHBIX METOJIOB SABISETCS MPOU3BOICTBO MO-
HOKJIOHAJIbHBIX aHTUTEJ, METOJIUKY TTOTy9eHHS] KOTOPBHIX HE0OXOAUMO YUUTh K 3aUeTYy.

JlaHHO€ 3aHATHE XapaKTepH3yeTcsl 0OJbIION MHPOPMALIMOHHOW €MKOCThIO, TO3TOMY TO-
TOBHUTBHCS K HEMY HE0OXOAUMO 3a01aroBpeMEHHO, UCIIOJB3YsI MPeIIaraeMple B METOINYKE JTUTE-
paTypHbIe HICTOUHUKHU.

Jlst Toro, 4TOOBI MPOBEPUTH YPOBEHH TOTOBHOCTH MO JaHHOW TeMe, Bam HeoOXoaumo
OTBETUTH HAa BOIPOCHI JJISI CAMOCTOSTENIbHON paboThl yueOHO-MeToanYecKoro nocobus CTaciok,
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E. M. JlaGopaTopHble, CEMUHAPCKHE ¥ WHIWBHUIYATbHBIC 3aHATHS IO OMOTEXHOJIOTHH : Y 4ueOHO-
metoanyeckoe nocodue. — brarosemenck : M3a-so BI'TIY, 2002 — ctp. 15-17.

HNH:keHepHAs Y3H3UMOJI0T U,

Nzyuenue tembl «HxKeHEpHAsT SH3UMOJIOTHS» UMEET OIPOMHOE 3HAYEHUE B CBSI3H C TEM,
YTO 3HAYUTEIBHO PAaCIIMPAET KPYro3op, MO3BOJSAS HAISAHO YBUAETh NMPHUKIATHON XapakTep
OMOTEXHOJIOTUH, TOYKU COMPUKOCHOBEHHUS HAYYHOM W MPOU3BOJCTBEHHOM JESATEIBHOCTH,
MPEIOCTABIISIET BO3MOXKHOCTh YCTAHOBUTH MEXKIIPEIMETHBIE CBSI3U C (PU3NUECKON 1 OMooruyue-
CKOM XMMUEH.

[Ipu n3ydeHun naHHOW TEeMbl HEOOXOIWMO MO3HAKOMHTHCS C TEOPETUUYECKUM MaTepHa-
JIOM Y4YEOHUKOB:

buorexnonorus: yueonuk st ctyn. By3oB / [W. B. Tuxonos [u ap.] ; mox pen. E. C. Bo-
ponuna. — CII6. : TUOP/, 2008. — 355-419 c.

Eroposa T.A. OcHOBBI OMOTEXHOJIOTHH : y4eO. mocodue s ctya. By3os. — M. : Akane-
must, 2006. ctp. 72-102

Cracrok, E. M. JlabGoparopHble, CEeMUHApCKUE W MHAWBHUIyallbHbIE 3aHATHS MO OHOTEX-

HOJIOTHH : Y4eOHO-MeTouueckoe nocooue. — biarosemenck : M3n-so BI'TIY, 2002 — ctp. 75-
81.

Ocoboe BHUMaHUE HEOOXOAMMO OOpaTUTh HA TO, YTO (hEPMEHTH M (pEepMEHTHBIC CHCTE-
MBI TPAIUIIMOHHO MPUMEHSIOTCS B CaMbIX PA3JIMYHBIX OOJIACTAX MPAKTUYECKOU AEATEeIbHOCTU
yesioBeKa (IUIIEBOM, (papMalleBTUUECKOM, TEKCTUIIbHOM, KOXKEBEHHON U IIp.), MOKa3aTh MpUYH-
HBI CTOJIb HIMPOKOTO HCIOJIb30BaHUSA (hepMEHTOB. BhISBUTH oTiHuus (HEPMEHTOB OT XHMHYeE-
CKHMX KaTaJIu3aTOPOB, KOTOPBIE OMPEACIIAIOT UX MPEUMYIIIECTBA.

YCcTaHOBUTH OTIUYMS CBOOOAHBIX (DEPMEHTOB OT UMMOOWIM30BAHHBIX, BBISICHUTH CYTh
polecca MMMOOITA3AIIHH.

CoctaBuTh TabnuIly KiIacCU(pUKALNUNA METOIOB UMMOOMIH3AINH, COJIEPIKAIIYI0 XapaKTe-
PUCTUKH Pa3HOBUIHOCTEH (PU3MYECKUX U XUMHYECKHX METOJIOB, MPUBECTH MO BO3MOXXHOCTH
MpPUMEpBI MPOU3BOJICTB, B OCHOBE KOTOPBIX JISKUT HCIOJIH30BAaHUE (PEPMEHTOB MMMOOMIN30-
BaHHBIX TEM HJIM UHBIM CITIOCOOOM.

Bonpuioe 3HaueHue A1 OCYHIECTBICHUS MPOU3BOJICTBEHHBIX MPOLECCOB UMEIOT HOCUTE-
7Y, Ha KOTOPbIe UMMOOUITN30BaHbl PEPMEHTHI. 3HAKOMCTBO C TPEOOBAHUSIMH, MIPEABSIBISIEMBIMHU
K HOCHTENSM, UX Kiaccu(uKalnueid mo3BOIUT BaMm cOCTaBUTH CXeMy-XapaKTepUCTHKY, COMPO-
BOXJIA€MYI0 KOHKPETHBIMHU IIPUMEPAMH.

[Tocne MOArOTOBKM TEOPETUYECKOTO MaTepHalia M BBHIIIOJHEHHUS dKCIIEpUMEHTa M0 0OHa-
PYXEHHUIO XUMHUYECKOU aKTUBHOCTU ()EPMEHTHBIX CHCTEM MUKPOOPTaHu3MOB, Bam HeoOxoaumMo
BBITIOJTHUTH 3aJjaHie U3 yueOHo-MeToanueckoro nocodusi Craciok, E. M. JlaboparopHble, cemu-
HapCKUE W WHAUBUAYAJTbHBIC 3aHATHS N0 OMOTEXHOJOTUM : Y4eOHO-METOAMYECKOE MOcoOue. —
bnarosemenck : U3a-so BITIY, 2002 — ctp. 81-82. OTBeTUTHh HA NPENSIOKEHHBIE BOIPOCHI U
CIeNIaTh COOTBETCTBYIOIINE pacdyeThl Bbl CMOXKETE TOJBKO YCTAHOBUB CBS3h C OMOJOTHYECKON
XUMUEN.

buoTexHoJI0rMsl M JHEPreTUKA. JKOJIOrn4ecKkasi 0MOTeXHOJIOTusl.

[Tpu mOATrOTOBKE K JAHHOMY 3aHATHUIO MepepadoTaTh MaTepral Y4eOHUKOB:

Eroposa T.A. OcHOBBI OuOTeXHOJIOTHH : y4e0. mocodue s ctya. By3os. — M. : Akane-
must, 2006. ctp. 21-26,

buorexnonorus: yaeonuk st ctyn. By3oB / [W. B. Tuxonos [u ap.] ; mox pen. E. C. Bo-
ponuna. — CIIG. : TUOP/, 2008. ctp. 27-34.

Craciok, E. M. JlaboparopHble, ceMUHapCKUe W MHAWBUIyaJIbHbIE 3aHATUS 10 OMOTEX-
HOJIOTHH : YueOHO-MeToauueckoe nocoodue. — bnarosemenck : M3a-so BI'TIY, 2002. ctp. 8-14.

PaccmarpuBast TeopeTrdeckuii MmaTepuai, 0OpaTuTe BHUMAaHKUE HA TO, YTO YKOJIOTHUECKH
YHCTYIO YHEPTUI0 MOKHO MOJYYUTh IMyTeM MpeoOpa3oBaHUs COTHEUHON SHEPTUU B AJIEKTpUYE-
CKYIO C TIOMOIIBIO COJIHEYHBIX KOJUIEKTOPOB, a TakkKe M3 Ouorasa u MUKpoOHOro staHoja. Pac-
CMOTPUTE TPOIIECCHI, JISKAIINE B OCHOBE IMOTYYCHHs BHICOKOKAaYECTBEHHOT'O TOTUIMBA M3 OHOJIO-
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THUYECKOTO ChIPbsl, OCHOBAaHHOE Ha codeTaHuM (oTocuHTe3a U (pepMmeHTanuu. [lozHakoMbTECh C
preMaMH HaIpaBICHHBIMU Ha MOJIU(UKAIUIO POLIECCOB (POTOCUHTE3A.

B npouecce nzydenust TeMbl 7 U 8 Ka)J0r0 IPOU3BOACTBA CTYACHTHI JOJKHBI O3HAKO-
MUTBCSI CO CBOMCTBAMHU I10JIy4aeMOIr'0 IIPOJLYKTA, CHIPEBBIMU U DHEPrETUYECKUMHU PECypcamy,
paccMOTPETh TEXHOIOIMYECKYIO CXEMY ITPOM3BO/ICTBA U 0OOCHOBATh ONTHUMAJIbHBINA TEXHOJIOTH-
YEeCKUH PEeKUM €ro OTAENbHBIX cTanuil. B 3akimroueHne HEOOXOIMMO AaBaTh MPECTABICHUE O
XMUMHKO-TEXHOJIOIMYECKHUX IIOKa3aTessIX MPOM3BOJICTBA, 00JaCTH NPUMEHEHUS JAaHHOTO MPOIYyK-
Ta, TP€OOBAHUAX 0 OXPaHE OKPYIKAIOLIEH MPUPOJHON Cpellbl U YyTUIIN3ALUU OTXO/I0B.

B npouecce nposenenus 1ab0paTOpHOro MPAKTUKYMa CTYAEHTHI JOJDKHBI 3aKPENUTh U
yIIyOUTh 3HAHUS, MOJIyYEHHBIE B JIEKHIMOHHOM Kypce, MPUOOPECTH MPAKTHUYECKUE HABBIKM B
IIPOBE/ICHUM UCCIEIOBAaHUS U KOJMYECTBEHHOM 00paboTKe pe3ysbTaToOB MPOBOIUMON paloThI,
03HAKOMUTBCSI C COBPEMEHHBIMHM METOJIaMU aHAJIN3a ChIPbS U I10JIy4aeMbIX IPOAYKTOB. DKCIIe-
PUMEHTAIIBHBIE MCCIEN0BAaHUS NPOBOIATCS HAa YCTAHOBKAX, MOJEIUPYIOUIMX IPOU3BOICTBEH-
Heie. [Ipu nocranoBke paboT cleayeT CTPEMUTHCS K TOMY, YTOOBI TaKHe OTepaly Kak aHan3
IIOJIy4YE€HHOTI'O NPOJYKTa, ONPEIEIIEHUE €r0 KOHCTaHT, CHATHE [1apaMETPOB MpolLiecca OpraHuye-
CKH BKJIIOYQJINCh B COOTBETCTBYIOLIYIO TEXHOJOTMYECKYIO pabOTy M BBIIOJHSINCH B 00BEME,
HE00XO0IMMOM JJIsl pelIeHUs OCTaBJIECHHBIX B 3TOH padoTte 3aau.

B kaxnoi Teme aHbl yueOHO-METOIMYECKUE MAaTepUaIIbl JIEKIIMOHHOIO Kypca, BKIIOYa-
IOLIME TUIaH JIEKIMU 10 KaKAO0H H3ydyaeMol TeMe U 0COOEHHOCTH M3y4yaeMoro MaTepuala, npu-
BOJUTCSI CIIMCOK OCHOBHOM M JIOTIOJIHUTENBHOW JIUTEPATYPBIL; IPEACTABIICHBI 3aaHUs I CaMo-
CTOSITENIBHOTO HM3Y4YEHMs IpeaMeTa, BapUaHThl KOHTPOJbHBIX PAa0OOT, UTOrOBbIE KOHTPOJIbHBIE
TECThI, KOTOPBIE MTO3BOJISAIOT IIPOBEPUTH YPOBEHb YCBOCHHS U3y4YEHHOr0 Marepuana. KoHTpoib-
HBIE TECTBl COAEPKAT 3alaHusl Pa3HOIO COJEPKAHUS U YPOBHSI CIOKHOCTH, YTO MO3BOJISIET JO-
CTOBEPHO OLICHUTH ITOJIHOTY 3HAHUU CTYJECHTOB.

[Ipexe yeM NpUCTYNUTh K BBIIOJHEHUIO 3aJJaHUH JUIsl CAMOKOHTPOJISA, CTYAECHTaM HEe00-
XOJUMO H3YYUTh PEKOMEHAYEMYIO MO Kaxaoh Teme jutepaTypy. OOmui cnucok ydeOHOU u
y4eOHO-METOIUYECKOM JTUTepaTyphbl MPeICTaBlIeH B OTAEIBHOM pasjelie JaHHOW MPOrpamMMbl.
Kpome Toro, B MaTepuasiax 1o rnoaroToBKe CEMUHAPCKUX 3aHATUI 110 KaXJI0M TeMe yKa3aHa OcC-
HOBHasl U IOTIOJIHUTEIIbHAS JINTEPATYPA.

Y4eOHO-MeTOINYECKOE 00ecTeueHHe CAMOCTOSITe/IbHOI PadOThI CTY/IEHTOB MO THCHHUTIJINHE

KoauuectBo
4acoB, B COOT-

Ne HanmeHnoBanue ®opMBI/BHIBI CAMOCTOSITEILHOM pa- BEeTCTBHH €

) pasaena (TemMbl) 00THI yueoHo-
TeMaTHYC€CKUM
IJIAHOM
1. | Beenenne 1
N3y4yeHne 0CHOBHOM JINTEPATYPBI 1
[Ipenmer OMOTEXHOIOTHH. N3yyenue nonomHUTEILHON JIUTEPATYPhI
Ileproau3zanus pa3BuUTH KoHcnexktnpoBanue n3y4eHHbIX HCTOY-
HUKOB
[Ipeamer xumuueckoi Tex- | M3ydeHne OCHOBHOM JIUTEpPATyphl
HOJIOTHH, €T0 3HAUYEHHUE. N3y4yenne qONONHUTEIBHON JIUTEPATYPBI
Xumunyeckas npombiluieH- | KoHcnekTupoBaHue n3y4eHHbIX UCTOY-
HOCTb KaK OTpacilb MaTepU- | HUKOB
JIBHOTO IIPOM3BOICTBA.

2. | MeTobl 0MOTEXHOJIOTHH 8
CoBpeMeHHbIE MeTONBI CO- | MI3ydeHne OCHOBHOM JINTEpaTyphl 1
3/1aHUS IPOMBILIUIEHHBIX N3y4yeHue 1ONONHUTEIBHON JIUTEPATYPBI
ITaMMOB MUKPOOpTraHU3- [ToaroroBka pedepaToB u mpe3eHTaIIAN
MOB. MeTo1bI KOHCTPYHPO-

BaHwus in Vivo
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MeTo1bl TEHETUYECKOTO
KOHCTPYHpPOBaHus iN Vitro.
Ucrounuku JHK s kio-
HUpOBaHUA. MeTo b1 BOC-
COeMHEHUS (PparMeHTOB
JHK. Bekropsl. Dkcnpec-
CHsl 4Y>KE€pOJIHbIX TEHOB B
MHUKpPOOPTraHHu3Max

N3yueHne 0CHOBHOM JINTEpATypPhI
N3ydenue 1OMOIHUTENBHOMN JINTEPATyPbl
[TonroroBka pedepatoB u npe3eHTanni

IIpurorosneHue nuraresb-
HBIX CpeJ

N3yueHne 0CHOBHOM JINTEpATypPhI
W3ydenue nOMOIHUTEILHON JINTEPATY P
Odopmnenue nabopatopHoii paboThHI
[ToxroroBka oTyeTa Mo J1a0OPATOPHOM
pabote

lenernueckn  mMoaudum-
POBaHHbBIC OPTaHU3MBbI

H3ydenue 0OCHOBHOM JINTEPATYPHI
N3ydeHue qOnOIHUTEIBHON IUTEPATYPhI
[ToaroroBka pedeparoB U Mpe3eHTaui

KynpTypa KJIETOK U KyJIb-
Typa TkaHeu. [loBepxHoOCT-
HO€ U INIyOMHHOE KYJIbTH-
BupoBanue. [Iporomnact
PaCTHTENHHBIX KIETOK KaK
00BEKT OMOIOTHUECKOTO
KOHCTPYUPOBAHUS

N3yueHne 0CHOBHOM JINTEpaTypPhI
N3yyenne nonomHUTEILHON IUTEPATYPHI
[ToaroroBka pedepaToB u mpe3eHTaUN

NMMyHOOMOTEXHOIOTHS

H3ydenune 0OCHOBHOM JINTEPATYPHI
N3ydeHue qOnOIHUTEIBHON TUTEPATYPhI
[ToaroroBka pedeparoB U Mpe3eHTaui

MeTtonp! co3manus Mo-
HOKJIOHAJBbHBIX aHTUTel. X
HCIIOJIF30BAHUE IS JIede-
HMS U TMAarHOCTHKH 3a00e-
BaHUM.

N3yueHne 0CHOBHOM JINTEpaTyphI
N3y4yeHne qONONHUTEIBHON JIUTEPATYPBI
[ToaroroBka pedepaToB u mpe3eHTaIuN

KoHctpynpoBanue  mram-
MOB MPOIYLEHTOB HHCYIIHU-
Ha, 0-,3-,y-uHTepdEepOoHOB

N3y4yeHne 0CHOBHOM JINTEPATYPBI
N3yyenue 1onoMHUTEILHON JIUTEPATYPhI
[ToxroToBka pedeparoB U Mpe3eHTaLUI

Co3nanue accoruanuu
KYJIbTUBUPYEMBIX KIETOK
BBICIIMX PACTEHUM C MUK-
pOOpraHuzMaMu

N3yueHne 0CHOBHOM JINTEpaTypPhI
N3y4yeHne 1ONOTHUTEIBHON JIUTEPATYPBI
[ToaroroBka pedepaToB u mpe3eHTaIUN

HNuxenepHas JH3MMOJ10-
I'ms

TexHonorus noaydeHus
BBICOKOYHCTBIX (pepMeEHT-
HBIX IIpENapaToB

N3y4yeHne 0CHOBHOM JINTEPATYPBI
N3yyenue 1onoMHUTEILHON JIUTEPATYPhI

MeTo sl UMMOOMITH3AINH.
Hocurenn mist nMMoOuin-
3aid

N3yueHne 0CHOBHOM JINTEpaTyphl
N3y4yenne 1ONONHUTEIBHON JIUTEPATYPhI

Hcnons3oBanue hepMEeHTOB
B MMUIIIEBON MTPOMBIIIICHHO-
ctu. OOHapyxeHue Onoxu-
MHYECKON aKTUBHOCTH
MHUKPOOPTraHU3MOB MpH
MTPOM3BOJICTBE MUIIEBBIX

N3y4yeHne 0CHOBHOM JINTEPATYPBI
N3yyenue 1onoMHUTEILHON JIUTEPATYPhI
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IIPOJYKTOB

BuorexHonorusa B nuieBoit
MIPOMBILIIIEHHOCTH

N3ydyeHne 0OCHOBHOM JIUTEPATYPBI
N3ydenne qOMOTHATETLHON JTUTEPATYPhI
Odopmierue 1abopaTopHO padOTHI
[ToxroroBka oTyera mo J1adOPaTOPHOM
pabote

OOHapyxeHrne XUMHYECKON
aKTUBHOCTH  (DEPMEHTHBIX
CUCTEM MHKPOOPTraHU3MOB
U BiausHHE  (HAKTOpPOB
BHEILIHEW Cpelbl Ha €€ Mpo-
SIBJICHUE

N3yueHne 0CHOBHOM JINTEPATYpPhI
W3ydenue nOMOIHUTEITHLHON JINTEPATYPhI
Odopmnenue nabopatopHoii paboThI
[ToxroroBka oTyera 1o J1a0OPATOPHOM
pabote

[TpumeHeHre UMMOOHITN30-
BaHHBIX (pepmeHTOB. M-
MyHO(EpMEHTHBIN aHAIIN3,
€ro UCHOJIb30BaHUE B Me-
muiuHe. VIMMoOniIn3oBaH-
Hble (PEpPMEHTHI KaK JIeKap-
CTBEHHBIE IIpENapaThl

N3yueHne 0CHOBHOM JINTEpATypPhI
N3ydenue 1OMOIHUTEIBHOMN JINTEPATyPbl

buorexHoJ10THS M YHEPTre-
THKA

[TyTH perieHus SHepreT -
94eCKOi mpoOIeMbl METO/1A-
MH OMOTEXHOJIOTHU

H3ydenune 0OCHOBHOM JIMTEPATYPHI
N3ydeHue qOnoIHUTEIBHON TUTEPATYPhI

MuKpoOHOoIIOTHYeCKOe TM0-
Jy4eHHE YTJIEBOJIOPOJIOB,
BOJIOPOAA U T.J., UCTIONB3Y-
€MbIX B Ka4eCTBE TOILINBA

N3ydeHne 0CHOBHOM JINTEpATypPhI
N3y4yeHne qONONHUTEIBHON JIUTEPATYPBI

JKoJI0ornyecKass Ouorex-
HOJIOTUSA

Bbopnba ¢ 3arps3Hennem
OKpYKaroIIeH Cpebl ¢ Mo-
MOIIbIO MUKPOOPTaHHU3MOB.

N3y4yeHne 0CHOBHOM JINTEPATYPBI
N3yyenue nononHUTEILHON JIUTEPATYPhI

ITpon3BOCTBO U UCIIOJB30-
BaHWE HUTPAruHa M a30To-
OakTepuHa

N3yueHne 0CHOBHOM JINTEpaTypPhI
N3ydenue 1OMOIHUTEIBHON JINTEPATy Pl
Odopmienne mabopaTopHOil pabOTHI
[ToxroToBka oTyera o 1abOPaTOPHOM
pabote

AspoOHBIE U aHaYPOOHBIE
MIPOIIECCHI OYUCTKH CTOY-
HBIX BOJ.

OKCKypcust

N3y4yeHne 0CHOBHOM JINTEPATYPBI
N3yyenue nonoMHUTEILHON JIUTEPATYPhI

CouualdbHbBIA ACEeKT
OHMOTEXHOJIOTUH

buotexnonorus: ceepie-
HUS U HAJEKBL.

N3y4yeHne 0CHOBHOM JINTEPATYPBI
N3yyenue 1onoMHUTEILHON JIUTEPATYPBI
KoHcnexktupoBanue n3y4eHHbIX HCTOY-
HUKOB

HpascrBenHsbIe mpobeMbl
OMOTEXHOIOTHH

N3yueHne 0CHOBHOM JINTEpATypPhI
N3ydenue 1onoIHUTEILHON JTUTEPATYPhl
KoHcnexktupoBanue n3y4eHHbIX HCTOY-
HUKOB
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CroIpbeBast 0a3za XumH4e-
CKOIl MPOMBIIJIEHHOCTH

Buasl ceipps. DxoHOMHUE-
CKO€ 3HAa4YeHHE CBIPhS B
MPOMBIIUIEHHOCTU. ChIpbe-
Bble pecypchl AMypCKoOi
o0acTH.

N3yueHne 0CHOBHOM JINTEPATypPhI
W3ydenune 10MOIHUTEIBHOM JIUTEPATY-
pel. Pemenne pacueTHbIX 3a7a4

3HaueHue BOJbI B MIPOMBIIII-
JeHHOCTH H B ObITy. COCTO-
STHUE€ BOJIOEMOB AMYpPCKOH
obmactu u JameHero Bo-
CTOKA.

H3ydyeHne 0OCHOBHOM JIUTEPATYPBI
N3yuenue nonoaHUTEILHON TUTEPATYPBI
Pemenue pacueTHsIX 3a7a4

BBII[CJ'IGHI/IG XJIOpUCTOI'O
KaJiusa U3 CHJIbBUHUTA U €TI0
aHaJIn3.

N3yueHne 0CHOBHOM JINTEpATypPhI
W3ydenue nOMOIHUTEILHON JINTEPATyPhI
Odopmnenue madbopaTopHoii pabOTHI
[ToxroroBka oTyeTa Mo J1a0OPATOPHOM
pabote

VmMsaraesue Boabl MOHOO0-
MEHHBIM CITOCOOOM.

H3ydenue 0OCHOBHOM JIMTEPATYPHI
N3yyenue 10NONHUTEIBHON JIUTEPATYPBI
Odopmnenne nabopatopHoit paboThI
[ToaroroBka oTtuera no 1adb0paTopHOI
pabote

OcHoOBHBIE HAy4HbIE
NPUHIUNBI U 3aKOHOMep-
HOCTH XMMHYECKON Tex-
HOJIOTHH

XUMHUKO-TEXHOIOTHUSCKUH
rporecc.

[Ipon3BOACTBO CEPHOM KHC-
JIOTHI

N3yueHne 0CHOBHOM JINTEpaTypPhI
N3y4yeHne qONONHUTEIBHON JIUTEPATYPBI
Pemenne pacueTHsIx 3a1a4

ITonyuenue cepHOM KHUCIO-
Tl KOHTaKTHBIM CIIOCOOOM
U3 CEpBI.

W3ydenue 0CHOBHOM JIUTEpATyphl
W3ydenune TOMOIHUTENTFHON JINTEPATY P
Odopmiienne nabopaTopHoil paboThI
[ToaroroBka oTuera no j1ab0paToOpHOI
pabote

KoHcnekTrpoBaHue n3y4eHHBIX UCTOY-
HUKOB

Texnomorus CBA3aHHOTI'O
a3oTa.

N3yueHne 0CHOBHOM JINTEpaTyphl
N3y4yenne 1ONONHUTEIBHON JIUTEPATYPBI
Pemenue pacueTHbIxX 3a1a4

HOHy‘-ICHI/Ie aMMMaKka 13
a30Ta BO3yxa

W3ydenue 0CHOBHOM JTUTEPATYyPHI
W3ydenune 1OMOIHUTENTFHON JINTEPATY P
Odopmiienne mabopaTopHoil paboThI
[ToaroroBka oTdera no 1ab0paTopHOi
pabote

Onpenenenue JIBOMHOM
TOUKH THUApodochaT Kalb-
uus —  gpuruapodocdar
KaJIbIUs TI0 PACTBOPHUMOCTH
oKcuaa Kaibius B dochop-
HOH KHCJIOTE

N3yueHne 0CHOBHOM JINTEpaTyphl
N3y4enne qONONHUTENBHON JIUTEPATYPBI
Odopmierne mabopaTopHO padOTHI
[ToxroroBka oTyeTa mo J1a0OPaTOPHOM
pabote

CunmmkaTHas IMPOMBIIIJICH-

M3ydyeHne 0OCHOBHOM JINTEPATYPhI
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HOCTb N3yudeHne NONOIHUTEIBHON JINTEPATyPBI
Pemenne pacueTHBIX 3a1a4

N3yueHne 0CHOBHOM JINTEPATypPhI
N3ydenune 1OMOIHUTENBHOMN JINTEPATyPbl

[TonydyeHue nerkoriaBKkux N
Odopmnenue nabopatopHoii paboTHI

CTEKOJI .

[ToaroroBka oTuera no 1ab0paTopHOi

pabote

H3ydyeHne 0OCHOBHOM JIUTEPATYPBI 1
DneKTpoXUMHUEcKoe Tpo- | M3ydeHune nonoIHUTENbHOM JINTEPATYPhI
W3BOJICTBO KoHcnektupoBaHue n3y4eHHbIX UCTOY-

HUKOB

H3ydyeHne 0OCHOBHOM JIUTEPATYPBI
[Tonyuenue HUKeJEeBOro | M3yuenue qONOIHUTENBHON JIMTEPaTyphl
MOKPBITUSL dNeKkTpoxumuue- | OdopmieHue nabopatopHoit paboThI
CKHM CII0COO0M [ToaroroBka otyera 1o gabopaTopHO

pabote

N3ydeHne 0CHOBHOM JINTEpaTyphI 1
Meramtypris N3yueHne nOnoJHUTENBHON TUTEPATYPhI

KOHCHGKTI/IpOBaHI/Ie N3YUCHHBIX UCTOY-
HHKOB

N3ydeHne 0CHOBHOM JINTEpATypPhI
W3ydenue nOMOIHUTEIHLHON JINTEPATYPhI
Odopmnenue madbopaTopHOii pabOTHI
[ToxroroBka oTyeTa Mo J1a0OPATOPHOM

Ornpenenenue KOPPO3UOH-
HOM CTOMKOCTHU METAJJIOB B
KHMCJION U HEUTPAIBHON
cpenax

pabote

N3ydeHne 0CHOBHOM JINTEpATypPhI 2
[lepepaboTka xumuyeckoro | M3ydeHue AOMOIHUTENBHOMN JIUTEPATYPbI
TOIIMBA KoHcnexktnpoBanue n3y4eHHbIX HCTOY-

HHUKOB

S HPAKTUKYM IO JMCIIUIIVIMHE

Tema «MeToabl OMOTEXHOJIOTHI»
JlaGopaTopHnas padora Nel
Tema: IIpurorosiienne NUTATEJIbHBIX CPe

Lesas padoThi: [103HAKOMUTBCS C METOJITAMH TIPUTOTOBJICHUS KHUIKUX, TBEPIBIX U TOTYKHUIKAX
Cpel, MCIONB3yEeMbIX JUIS MPOPAIIUBAHUS MHKPOOPTaHH3MOB; IOATOTOBHTH COEBYIO CpEdy C
TJIFOKO030 U cpefy AJs MpoparuBaHus
a30T00aKTepa, OCYMIECTBUTH IMOCEB MHUKPOOPTaHW3MOB JIJISl TPUTOTOBJICHUSI OaKTepPHATBLHBIX
yInoOpeHuit.
PeakTuBbl 1 000pynoBanme: Msico cBexee — 250 r, arap-arap — 30 r, xenatuH — 100 r, sino
(6enok), kaptodens — 150 r, s;tamens (3epHO) — 250 1, aposkxu — 200 1, xopodopm, dacoins -50
r, caxap — 100 1; pactBopsl: Na2COs — 10%, I, B KI, NaOH — 1H, Boja (amer.); TBepabie peak-
tuBbl: NazHPOs, K2HP0s, KH2P04, MgS04, CaS04, NaCl, conmn Mo*?(na Be60p); CsH1206, coe-
Basg MyKa, OyJIbOHHBIE KyOHK.

Bara, mapis, punsrpoBanbHas Oymara, KojiObl ¢ BATHBIMU MPOOKaMH, BOPOHKH, IPpOOUp-
KM, cTakaHbl xumuueckue (tepmoctoitkue) — 1000 mu, 500 mm, 250 mu, 100 miu, dapdopoBbie
YaIlIKy, MUIMETKH, CTEKISIHHBIE TUTAaCTHHKH (15 cM X 20 cM), CTEKIISIHHBIE MTAI0OYKH, KapaHJall 1o
CTeKITy, Jamku [leTpu, BaTHBIC TPOOKH, BATHBIM BAJIMK, IITTATENH, OAKTEPUOTIOTHUECKUE TIETIIH,
CTEKJITHHBIE TIETJIH, CTYIIKH C IECTUKaMHU, BECHI C Pa3HOBECAMH.

Xoxa padoThI:

1. ITosryyeHHe MUTATEIbHBIX CPea:
a) MSICO-TIENTOHHbIH OYJIbOH:
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250 r Menko M3pyOJICHHOTO Msca Oe3 KOCTEH, Kupa, CyXoKuiaui 3anuBaeM 500 M BoJo-
MPOBOJHOM BOJIbI, Harperoil no +50°C, ocraBisem HacTauBaTbcsi 12 4acoB MpPU KOMHATHOM
temnepatype win 1 gac npu +50 — 55°C. Msico oTKHMMaeM, SKCTPAKT MPOLIECKUBAEM UYepe3 Map-
JIFO CO CJIOEM BaThl, KUIIATUM B TedueHue 30 MunyT. J[Baxk1pl puiabTpyeM: uyepes Mapiio ¢ BaTou
u yepe3 OyMakHbiii GribTp. OunbTpar goauBaeMm Boaou no0 S00mMi1, pasnuBaeM B KOJIOBI, 3a-
KpBIBae€M BaTHBIMH ITpoOKaMu U crepuiuzyeM (20 mun. ipu 2 at™. u +120°C).

0) MsiCO-TIeNITOHHBII arap:

K 250 r msco-nentorHoro OynpoHa jgoOasmsem 10 T arap-arapa. Cpeny HarpeBaeM 0
pacTBOpeHMs arapa (ycTaHaBIMBaeM ClIa0OoILEeNouHy0 peakiuo cpeasl 20% pacTBopoMm kapoo-
HaTa HATPUS) M 4epe3 BOPOHKY pasnuBaeM B IpoOupku. [IpoOupku co cpemoil crepuinzyemM B
aBTOKJaBe (20 MuH. ripu 2 at™. u +120°C).

B) MSICO-TIENITOHHAS 7KeJIATHHA:

K 250 mu msico-nenronHOoTro OyiiboHa qo0aBisgeM 75 T kenatuHa. [locine pacTBopeHus xe-
JaTHHA IIPU OCTOPOXKHOM HArpeBaHUU B CpPEJE YCTAHABIMBAEM CJIA0OIIEIOUHYIO PEAKIUIO0, K-
ISATUM B TeUeHUE 5 MUHYT, oxJaxaaem 10 +40 — 50°C. OgHoBpeMeHHO SIM4HbIN OeloK B30HBa-
€M C HeOOJIbIIIMM KOJIMYECTBOM BOJIbI, BIIMBAEM B OXJIQK/CHHYIO KEJIATHHOBYIO CPELy, XOPOIIO
B30anThiBaeM U HarpeBaeM. [locne BeimageHusi O6enka cpena cTaHOBUTCS Ipospaunoil. Cpemny
¢unbTpyem, crepunusyem (20 muH. npu 2 at™. u +120°C).

r) KapTodebHbIi arap:

100 r mpomeiToro kaprodens Hape3aem JoOMTUKaMmH, 3anuBaeM 500 M1 BOAONPOBOJHOM
BOJbl, BapuM 30 muHyT. OTBap (pUiIbTpyeM yepe3 BaTy U JOBOJIUM JO NEPBOHAYAIBLHOIO 00be-
Ma. K mosrydeHHO# skuIKocTH po0aBisieM 2% arap-arap, KUISATAM J0 €ro PacTBOPCHHS, yCTa-
HasiuBaeMm pH cpenst = 7. Cpeny crepunuzyem (20 mun. nipu 2 at™. u +120°C).

1) NUBHOE CYCJIO0:

3epHa sUMEHS 3aMadyMBaeM B XOJIOAHOM Boje W mpopamuaeM npu +35°C. Ilocne Toro
KaK pOCTKM OyIayT BABO€ OOJjbIlle JJUHBI 3€pHA, MOCIEIHHE BBICYIIMBAeM JO BO3AYLI- HO-
CYXOIo COCTOsIHMS (TosTydaeM coJiof). J[ist mpUroToBIeHHs CyCiIa COO/A KPYITHO pa3MaibiBaeM
u 6epem 250 r Ha 1 1 Bozbl. CMech nogorpeBaeM mpu +57°C 10 ucue3HOBEHUS pe-
akuu Ha Kpaxmail. [IpoObl Ha ocaxapuBaHHe KpaxMaia IpoBoIuM B (happopoBoil yamike.

Cycrno mpornexuBaeM uepe3 BaTy, 3aTeM (uibTpyem udepe3 Oymaxkubii puiibtp. Cpemy
crepwinzyeMm (10 mun. npu 2 at™. u +120°C).

e) cycjao-arap:

K npurotoBiennomy cyciy nobasiseM 2,3 — 3% arap- arap, KUIISITUM JI0 €r0 pacIuiaBie-
HUs, UIbTpyeM depes Baty, crepuiuzyeM (10 mun. pu 2 at™. u +120°C).

K) IPOXKAKEBbIE CPeAbI:

1) dpoxoxesast Boga: 25 T cyxux Apoxokeil 3amemmBaeM B 250 M BObI, KUIATHM 10 Mu-
HYT, QUIbTpyeM depe3 OyMaxkHbIH QuiIbTp U crepunusyeM (20 mus. npu 2 at™. u +120°C).

2) JlpoxokeBoii apTommsaT: S0 r aposxokei pasBomum B 250 ma Boasl Jo6asisem 0,5 T
ruapodocdara HaTpusi, 1H pacTBOp THAPOKCHIA HATPUS, S MII XJI0podhopMa, BEIIEPKUBAEM TIPH
temneparype +37°C aBoe cyTok, goBoauM 1o pH = 7,4, kunsatum B Tedenue 30 MUHYT, Quib-
TpyeM uepe3 OyMaxHblid punbTp. Crepunuzyem (20 muH. ipu 2 at™. u +120°C).

3) Apoxokesoit akcTpakT: 100 r aposxokedt kunsituM B 100mMi Bosiel B TeueHue 1 yaca, ot-
bunbTpoBBIBaEM Yepe3 OyMaxkHbIM PunbTp, crepunuzyem (20 muH. npu 2 at™. u +120°C).

3) 0000BbIi IKCTPAKT:

50 r daconu u 1 1 BOABI BapUM 10 TOTOBHOCTH Tak, 4ToObI 000K HEe pa3Bapuiuck. OTBap
¢mibTpyem depes Bary, 1006aBuUM K HeMy 10 r caxapa W TOBOJMM JI0 NIEpBOHAYAILHOTO OBEMA,
pH — cnabomenounas. Crepunuzyem (20 muH. ipu 2 at™. u +120°C).

1) coeBas cpeaa C IVII0K030H:

1. B cooTBeTcTBHU C pyKOBOJICTBOM JI€a€M HaBECKH KOMIIOHEHTOB cpenibl, I/i1.: KoHPO4 —
0,5 t; KH2P0s — 0,5 r; MgS0s — 0,1 r; CaS04 — 0,1 r; NaCl — 0,1 r; comu Mo*?(na BBIGOp) — CIle-
161, CeHiz06 — 10,0 1; coeBast myka — 10,0 r; arap-arap — 15,0 T;
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2. TlpuroroBneHHyto cpeny (Ha arap-arape) KUIISITHM, pa3jiMBaeM Io npobupkam Ha 1/3
o0uiero oobeMa, 3aKpbIBa€M BaTHBIMU IIPOOKaMHU.

3. CrepunuzyeM (20 muH. ipu 2 at™.; U +120°C).

4. 3BiekaeM U packiablBacéM Ha KOCSKH Ha 24 yaca.

5.bakTepeonornueckoii netiei (mpeaBapruTeI-HO TPOKAICHHON) Yepe3 24 yaca Oepem 1o-
CEBHYIO KYJIbTYPY U HAHOCUM Ha KOCSIK.

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

K) TBep/Aasi NUTATeJbHAsl cpe/a 1Jisl BhIPAllUBAHUSA a30TO0aKTepa:

Hagecku comneit u caxapo3ssl (caxaposa — 2,0 r, kanuii pocopHokucibiii — 0,02 T, KanbIui
yriekucnbii — 0,5 r, marauii cepuokucineiii — 0,03 r, arap — 2,0 T, BoJa JUCTUUIMPOBAHHAS —
100 mi1) BeICHIIaeM B KOHHYECKYIO KOJIOY U MPUIMBAEM TUCTHILIUPOBaHHYIO Boay. Comepiku-
MO€ KOJIOBI TIIATEIIBHO pa3MelInBaeM, BHOCHM MEJIKO HAape3aHHBIM arap U HarpeBacM pacTBOP
JI0 TIOJIHOTO PAaCTBOPEHHUs arapa. 3aTeM 3aKkpbIBaeM KOJIOY BaTHOI MpOOKOM, pacTBOp KHUIISITUM
15 MuH. 1, HE OXJIaXK1as1, pa3IuBaeM TOHKHUM cJioeM B 4amiku [lerpu.

Tema «H:xeHepHasi OMOTEXHOJIOTHS»
JlaGopaTopHas padora Ne2
Tema: BuoTexHOJI0rUsI B NMIEBOIl NPOMBIILIIEHHOCTH
OmnbIT 1: MOJOYHOKHUCIIOE U MACTSIHOKUCIIOE OpOKeHUe
Lesas padoThl: paccMOTPETh OMOXUMHYECKUE MTPOIIECCHI, JISKAIIHE B OCHOBE MOJIOYHOKHUCIIOTO
OpO’KeHUsI; ONpPENEIUTh POJb MUKPOOPTaHU3MOB B TE€XHOJOTHMH MPUIOTOBIEHHS KHUCIOMOJIOY-
HBIX TIPOAYKTOB.
Matepuanbl u o6opyroBanue: konosl — 100 M1, nunuaapsel — 100 Mo, nunetku — 5, 10 mo,
AIIEKTPOIUINTKH, CIIUPTOBKH, MUKPOCKOIIBI, IPEIMETHBIE U TIOKPOBHBIE CTEKINIA, OaKTepHUaIbHbIC
HETIU, BOPOHKU CTEKJIsIHHbIE, (puiabTpoBanbHas Oymara, BaTHble NMPOOKM Ha KOJIOBI; MOJIOKO
(cBexee), pactBopel: NaOH (0,1 ), AgNOs (10%), NH4sOH (13%), KMg04 (5%), FeClz (5%),
H2S04 (p = =1,84 r/cm®), C2HsOH (96%), Bona (amet.), GeHonpTanens, MeTH JeHOBBIH CHHHUIL.
Xoa paGoTsI:
4. OmpenenseM HadyalbHYIO KUCIOTHOCTh MOJIOKA, TUTPYst 10 M Monoka, paz6asieHHoro 20 mi
BOJIBI (IMeT.) ¢ noOaBiieHneM 2-3 kanenb (enondranenna, pactsopoM 0,1H rugpokcua HaTpusl.
4. PaznuBaeM MoJIOKO B K0J0bI 00beMoM 100 mi mo 40-50 mi1, 3akpbIBaeM UX BaTHBIMHU NPOO-
KaMH.
4. Ongny konOy HarpeBaeM Ha anekTporuutke 10 100° C, Bropyto u tpetbto 10 30°- 40°C u 60°
—70°C.
4. TIpoOsl moMeniaeM B MHKYOallMOHHBIH 1kad Ha 24 yaca npu Temmneparype 20° —22°C.
4. Yepes 24 yaca BU3yalIbHO ONpEAEIsieM OTINYUS CIYCTKOB B K0JI0ax ¢ pa3jIMuHbIMU ITpOOaMHu.
4. ITpoBOIUM MMKPOCKOIIMYECKOE HCCIEeI0BAaHNE MHUKPO(MIOPHI: GAKTEPHOIOTHYECKYIO METIII0
BBOJMM B CI'YCTOK U MIOBEPHYB BOKPYT CBOE€H ocH, n3BiekaeM. CrycTok pa3mas3biBaeM Ha IMpej-
METHOM CTEKJIe TOHKUM ciioeM, 0e3 Boabl. CymmM Ha Bo3ayxe. Dukcupyem cMechio CIupTa ¢
aupom (1:1), HECKOJIBKO pa3 HAHOCS CMECh Ha Ma30K M ciauBas ee. DUKCUPOBAHHBINA TIpemapar
OKpAalllMBaéM METWJIEHOBBIM CHHUM B TE€UEHHUE 2-3 MHH., IPOMBIBAEM BOJOH, BBICYIIMBAEM U
MHUKPO- CKOIUPYEM C IMMEPCHEH.
4. OnpenensieM 00pa30BaBUIYIOCS MOJIOUHYIO KHCIOTY 1O pa3HocTH KonudectBa 0,1H pacTBopa
TUIPOKCHUIA HATPHUSI, MOMIEIIEr0 Ha TATPOBAHHE MOJIOKA B KOHIIE OIBITA U MIPU €r0 MOCTAHOBKE.
Jns tutpoBanusa Gepem 5-10Mi1 mpoKHCIIero MOJIOKa, MoMelaeM ero B kondy Ha 100mi, mo-
OaBysieM JBOWHOE KOJIMYECTBO BOJBI (nuert.), 1-2 karum ¢enondranenna u tutpyem 0,11 pac-
TBOPOM THJPOKCHJA HATPUS MPHU MOCTOSHHOM MOMEIIMBAHUM [0 MOSIBICHUS yCTOMYMBOIO Clla-
6opo3oBoro okpamuBanus. (Ecim Ha MOBepXHOCTH MTPOKHUCIIETO MOJIOKa 00pa3oBaiach IJICHKA,
TO €€ CIIBUTaeM B CTOPOHY, a 3aTeM paz0uBaeM crycrok.) KucioTHOCTh MOJIOKa BBIpaXaroT B %
COJIEpKaHUU MOJIOUHOM KucioThl. Jlmst atoro ciemyer oobem 0,1H pacTBOopa THAPOKCHIA
HaTpus, NOTpayeHHbIN Ha TUTpoBaHue 100 mi Mosoka, ymMmHOXkuUTh Ha 0,009 (T.K. MOJeKyIsspHas
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Macca MojouHoi kucaotel 90). J{ns mpuroroBnenus 1in 0,18 pactBopa tpebyercs 90r; (B 1 n
0,11 pactBopa conepxutcs 9 r, B 1 mu1 — 0,009 r MOJIOYHON KHCIIOTHI).
4. OnpenensieM HalM4yue MOJIOYHOM KuciIoThl. Ckucliee MOJIOKO OT(UIBTPOBBIBAEM uepe3 Oy-
Ma)KHBIA CKJIQA4yaTblii GuibTp. OUIBTPAT UCIONb3YEM I KaYeCTBEHHOW peakiMyd Ha MOJIOY-
HYy10 KucaoTy. B k010y emkxocthio 100 M1 BHOCHMM MUTIETKOW 5 M1 GUIbTparta, 100aBiseM 2 Ml
CEpHOI KHUCIJIOTHI (KOHIL.) U HarpeBaeMm 10 kurneHus. [IpunuBaem no kamisaM 5 mu 5% pacTtBopa
IepMaHraHaTa Kajius, KOTOpblil 00ecrBeunBaeTcs:

2KMnOg4 + 3H2S04 = K2S04 + 2MnS0O4 + 3H20 + 50

5 CH3CHOHCOOH + 50 = 5CH3CHO + 5CO; + 5H20
9. T'opunbiko KoJI0bI HAKpbIBaeM (DUIBTPOBATIBHON Oymaroi, CMOUEHHONH aMMHAYHBIM PAaCTBO-
pOM HuTpara cepedpa. YKCYCHBIN aibJeru]l BbI3bIBAET [TOUYEPHEHUE OyMaru ¢ cepeOpucToi mo-
BEPXHOCTHIO.
10. OnpenensieM HaJIMYKME MACISTHOM KHCJIOTHI B KOJIO€ C KUIISTYEHBIM MOJIOKOM. B mpoOupky
HaJMBaeM 3-5 MJI IPOKUCILIEro MOJIOKA, 1o0asisgeM 1-2 mi 5% pactBopa xnopuna xenesa (I11I) u
HarpeBaeM Ha IIaMeHU ropesiku. PacTBop nmpuobperaer okpainBaHie OT 0ypo-KOPUYHEBOI'O J10
KpOBaBO-KpPacCHOTO:

3Ca(CH3CH2CH2COO0)2+2FeClz= 2Fe(CH3CH2CH2COQO)3 + 3CaCl»

Joka3zaTh HaJIMuMEe MACISTHOM KUCJIOTHI MOXHO, pubaBuB K 5 mut xkuakoctu 0,5 vt 96%
stunoBoro crimpra ¥ 1-2 M HaSO4 (kon1r.). I[Ipu B30anThIBAHUU M HarpEBaHUU MOSBISICTCS 3a-
nax 3¢upa (aHaHac).

Omnbit 2: [TpurorosneHue 1a60paTopHOM 3aKBaCKH
Heab padoThl: U3yYUTh TEXHOJIOTHUIO UCIIOJIB30BAaHUS IEPBUYHON U IepecaoyHol 1abopaTop-
HBIX 3aKBaCOK.
OOopynoBaHue U peaKTHBbI: TEPMOCTAThl C ABTOMATHUECKUM PETYJIMPOBAHUEM TEMIIEPATYPBI,
PEAKTUBBI JUIsI ONPEAETICHUs KUCIOTHOCTH, CTEPUIIbHBIE IUIIETKH, KOJIObI U MOJIOYHbIE OYTBIIKH,
CyXue M XHJIKHE 3aKBaCK{, MEepBUYHAs JJabopaTopHas 3aKBacka, 00€3)KHUPEHHOE MOJIOKO KHC-
JOTHOCTBIO He Ooisiee 20° T, momy4eHHOE U3 HAaTypalbHOTO MOJIOKA MIEPBOr0 COpTa INIOTHOCTHIO
He menee 1,028 xr/m®.

Xoa paboThi:
1.06e3upeHHOoe MOJIOKO pa3iuBaroT B KOOI Wi MosiouHble OyTbuiku (0,3-0,511) u 3akpbiBa-
10T BaTHBIMH ITPOOKaMH.
2.Mon0KO CTEepUWIHN3YIOT MpU AaBieHUH 2 atM. B TeueHue 10- 15 MuUHYT npu Temmeparype
125°C, a 3aTem OXJIaKAAIOT J0 TEMIIEpaTyphl 3aKBalIMBaHus (cM. Tabu. 1).
3.B oxnaxxaeHHOe MOJIOKO HEMEIJIEHHO BHOCAT 3aKBACKY: Kpal (akoHa OOKUTalOT U CyXYHO
3aKBacKy pacTBOPSIOT, A00aBIsAs BO (UIAKOH CTEPUIIBHON MUIETKON 5-7 MII CTEPUIN30BaHHOTO
MOJIOKA, MOATOTOBJIEHHOTO JUIsl 3aKBAaIIMBaHUS. PacTBOPEHHYIO MOPLHIO 3aKBACKHU MEPEHOCAT
CTEpWJIBHO B CTEPUIM30BAaHHOE MOJIOKO (KOJIMYECTBO MOJOKa cM. B Tabiu.l). IIpu ucnons3oBa-
HUU KMJIKOM 3aKBacKu MPOOKY (iakoHa MPOBOASAT yepe3 IiaMs FOPEJIKM U ObICTPO CHUMAIOT,
OTKPBITBIN Kpail elie pa3 MpoBOJAT HaJl IJIAMEHEM T'OPEJIKH, MOCTe Yero coepkumoe (rakoHa
BBUIMBAIOT B MMOATOTOBJIEHHOE MOJIOKO.
4.MonoKO mociae BHECEHHUS 3aKBACKU TLIATEJIBHO NEPEMEIIMBAIOT, IIOMEUIAIOT B TEPMOCTAT U
OCTaBJISIIOT B MOKOE J0 00pa3zoBaHus cryctka. [IpogomKkuTenbHOCTh CKBAIIMBAHUS 3aBUCUT OT
BH/IA 3aKBACKH.
5.I'oToBAT mepecasouHyI0 JIaDOpaTOPHYIO 3aKBAaCKy: B OXJIQXKJIEHHOE JI0 TeMIlepaTyphl 3aKBa-
IIMBAHUS MOJIOKO CTEPUIIBHO BHOCAT 2-3% 1ab0paTopHOM 3aKBaCKU. 3aT€M MOJIOKO TIIATEIBHO
MepPEeMENINBAIOT U OCTABJISIOT B TEpMOCTaTe A0 00pa30BaHMs INIOTHOTO CTYCTKaA.
6.Emxocts oxnaxnparor g0 +8-10°C, ucronb3yroT Ui OLIEHKM KauyecTBa 3aKBACKM (KHUCIOT-
HOCTh, OPTaHOJICTITUYECKYIO OIEHKY). PaccMaTpuBarOT MUKpOCKONIMYECKHA mpernapart. J[aHHbIe
[0 CBOMCTBAM, UCIOJIb30BAHUIO U OCOOEHHOCTSIM MPHUTOTOBJIEHUS 3aKBACKU IPUBEICHBI B Ta0-
JULE.
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JIaGopaTopHas 3aKBacka
NnepBU4YHasA nepecagouyHasn
& XapakTe- BKYC H Muxkpo-
ucrmonszo- | F § = 8 5 g g | pucruxa 3amax CKOTHU4E-
3aKBacka BaHHUE B E = g % = o\' % = Crycrka CKuM
TIPOM3BOI- E ) g 5 & § 5 = npernapar
CTBE E E g.; E g § E g
o = =
A = |e23| §|g%
§_ £ | 2R88
o = o
1 2 3 4 5 6 78 8 9 10 11
Me30(duIbHbIE IPUTrOTOB- 25-30 85-90 | 1 mpoums | 12-16 0,5-1 10-12 | xomro- YUCTHIH, JUTUTOKOK=
CTPENTOKOKKH JICHME TBO- Cyxoit Ha 2-3 8-10 muics, KHCJIOMO- KH, pexe
Str. lactis, Str. pora, cme- 2 n. Mo- OQHOPOA- | JIOYHbIA coOpaHHBIE
cremoris, Str. TaHel, Mpo- JloKa HBIH co ciaa- | B LIEMIOYKH
acetoi-nicus WM | CTOKBAlIH, 6eiM  apo-
Str.diacei-lacnis | momaunero MaroM
¢ npeobnananu- | chipa AHaueTH-
€M MOJIOYHO- na
KHMCJIBIX CTpeI-
TOKOKKOB
e
1 2 3 = S 6 7 8 9 10 11
aunnopuIbHas Aumunopune | 37-40 100 - TO *e 12-14 0,5-1 5-5,5 | oanopon KHCJIOMO- TO Xe
najioyKka HOr'O MOJIO- 130 2-3 4,5 - HbI. BA3- | JOYHBIA
ibm. acidophilum| ka, auuno- 5,5 Kul, no- | 6e3 no-
dunsHOMK IMyCKaeTcs | CTOPOH-
MacThl CAU3H- HHX TIPUB-
CTOCTh KycoB
rpubkoBas Kkedupa 18-22 95- 1yacts 20-24 - - KUIOKHH OCTpEIH KHCJIOMO-
KkedupHas 100 rpubkoB MEHUCTBIA | IpOoxIKe- JIOYHBIE
Ha 30-50 BOM co | crpento-
yacTen crienu@u- | KOKKM, €au-
MOJIOK2 YECKUM HHUYHBIE
MPHUBKY- KJIETKH,
coMm CCKOTUICHHUs
APOXKEH |
najo4ex
MPOM3BOJACTBEH- TO XK€ 18-22 95- - - 1-3 10-12 | aHopox KHCIOMO- TO Ke
Has kepupHas 100 He1id, JTIOYHBIH C
KOHCH- BBIPAKEH-
CTEeHLMsA HBIM
KUAKOH ApOXK-~
CMETaHBI JKEBBIM
BKYCOM
= L
1 2 3 4 ~ 6 . 8 9 10 11
c npeobirana- TO Xe 24-25 85-90 1nopuwms 14-18 0,5-1 10-12 | poBHBIH, YHUCTBIN, JMIIOKOKKH
HEM CIMBOYHO- cyxo¥ Ha MTOTHBIN KHMCIOMO- | OAMHOYHBIE
0 CTPENTOKOK- 21 Mono- OJHOpPOI- JIOYHBIH, MU co6-
Ka Ka:lnopun HBIH, cMe- | camBoOu- PaHHBIC B
s KMAKOM 14-20 2-3 12-14 | TaHo- HBIH UETOYKH
Ha 2,51 obpasHeIi
MOJIOKa
¢ no6aBneHueM CMeTaHbl 24-25 85-90 1nopuus 14-18 0,5-1 10-12 oaHOpA- YUCTBIHA, TO XKe
1 Ges nobasne- Cyxo# Ha 2-3 12-14 | HbIA, HEYKHBIN,
Hus Str. Ther- 2 1 mono- TUIOTHBIM, KHUCIOMO-
mophilus Ka BA3KHAN JIOYHBIHN
Ges BauIC- co cia-
JIeHUs GBIM
CBIBOPOT- apoMaToMm
KM
TepMOG HIBHBIHA PSDKEHKH, 40-42 80-90 | Inopums 12-18 0,5-1 5-5,5 POBHBIIA, YMCTBIH, TO XKe
CTPENTOKOKK BapeHua, Cyxoit Ha 2-3 2-3 TIOTHBIN KHUCJIOMO-
moGHTenE- 100m1 JIOYHBIN,
= CKOH  cMme- MOIOKa TPUATHBIN
TaHBI
MaT04YKH Horypra, 40-42 100 - TO JXKe 12-18 0,5-1 5-5, POBHBIH, HHCTBIH,
HalmuTKa 130 2-3 3,5- TUIOTHBIN KHCIIOMO-
«HOXHBIIT», 5 OAHOPOA- JIOYHBIHA,
TIPCTOKBLIH HBIH
JlabopaTopnasi padora Ne3
Tema: Oﬁﬂapymeﬂne XUMHUYECCKOU aKTHUBHOCTH (l)epMeHTHLlX CUCTEM MI/IKpOOpFaHI/I3MOB

U BusiHMe (AKTOPOB BHENIHeH cpelbl Ha ee NPOosiBJICHHE
Heab paGoTbl: MPOBECTH OMBITHI M0 OOHAPYKEHUIO OMOXMMUYECKOH aKTHBHOCTH (DEPMEHTOB,
OIPENIENIUTD YCIIOBUS, IPU KOTOPBIX MPOSBIISIETCS X MAKCUMAJIbHAsl aKTUBHOCTb.
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PeaxTuBsbl u o6opynoBanue: ['napokcun Hatpus (10% pactBop), cynbdar meau (5% pactBop),
caxaposa, BojJia IUCTUJUIMPOBAaHHAs; cTakaHbl TepmocToiikue — 100 mi, poOMpPKH, CIIMPTOBKH,
CIUYKH, CTYIKU C MECTUKaMH, IIMaTeNd, 3aXUMbl JJi1 MPOOUPOK, IITATUBBI AJI OOJBIIMX U
CpeIHMX MPOOUPOK, BECHI C pa3HOBECAMH, TeMHas Oymara, JIeHKOIUIACTHIPb.

Xox padoThI:

5. IlpuroroButh 1BE HaBECKU APOXKeH o 1 T.

6. Hasecky Nel u3mMenbuuTh B CTYIKE 0 MOPOIIKOOOPA3HOTO COCTOSAHUS (Pa3pyIICHUS KIETOK).

7. DKCHepUMEHTAJIbHO J0Ka3aTh, YTO caxapo3a — HeBoccTaHaBiuBaromui aucaxapup (0,5 mu
C12H22011 + 1-2 xanmm CuS04+ 8-10 xanens NaOH — npu HarpeBanun).

8. K pactBopy caxapossl Nel o6vemom 0,5 M npubaButs HaBecky Nel (mopomok). K pactBopy
caxapo3bl No2 oosemom 0,5 mi1 — HaBecky Ne2. [TomecTuth Ha BoAsHYIO OaHto mpu t° = + 36°
+37°C na 40 MuHYT.

9. Ilpomectu peakuuio Tpommepa ajsi oOHapy>KeHUE MPOIYKTOB peakiuu B mnpobOupkax Nel u
Ne2.

10. BeiBoas!.

Tema «IKos10ru4ecKkasi OMOTEXHOJIOTHU»
JlaGopaTopHas padora Ned
Tema: [Ipou3BOACTBO M HCIOJIb30BAHME HUTPATMHA H 230TO0AKTEPUHA
e paGoThl: MO3HAKOMUTHCS C METOAMWKOH MPUTOTOBJICHUS OaKTEpHALHOTO YAOOpEHHS Ha
npUMepe HUTparuHa U a30To0aKkTepuHa; MPOU3BECTH 00PabOTKy [TOCEBHOIO MaTepuaia.
PeaktuBbl u odopynosanue: KoHPO4; MgS0s; CaS0s; FeS0s; MnS04; H3BOs; (NH4)2Mo004
(2,25% p-p); AMCTUILIMPOBAHHAS BOJA; CIIUPT ATHJIOBHIIA.
CrexmstHHBIE TPOOHPKHU auameTpoMm 21 MM 1 BeicoToit 200 MM — 6 1T.; puisTpoBabHas Oymara
(200 MM x 150 mm); BaTHBIC TPOOKK — 6 1IT.; cemeHa cou (8-10 miIT.); mmarenu; MUHIET; BaT-
HBIH BaJIMK; YyepHas Oymara.
Xoa pa0doTbi:
1. ITony4yenue 0aKTepUaJIBLHOIO y100peHust
JU11 MHOKYJIALIMU CeMSH B JIeHb IT0CEBa COU U (acosid TOTOBAT OaKTepHaTIbHO-MOJIUOICHOBYIO
CMECh CJIETYIOIMM 00pa3oM: B YaIIKU CO MITPUXaMHU BHOCAT 10 2,5 mi 2,25% p-pa monubaara
ammoHus. ltpuxu cmbiBatoT. [lyTeM BCTpsXHMBaHUS IMOJYy4YarOT OJHOPOJHBbIE OaKTepUalbHbIE
CYCIIEH3UHM — HUTPAruH U a30To0akTepuH. JlaHHBIMU OakTepuaibHBIMU yA00peHusMu obpada-
THIBAIOT CEMEHA COU (HUTPAaruHoM) u ¢acoiu (a30T00aKTepUHOM) U3 pacdera 2,5 M1 CyCleH3Uuu
Ha 250 r. Ilocne HaHeceHUs CyCHEH3UMU CEMEHa TIIATEIbHO MepeMEIINBalOT, MOJACYIIUBAIOT U
BBICEBAIOT.
2.06padorka nmoceBHOro MaTepuaJa
B npobupky auamerpom 21 MM u BeicoToil 200 MM MOMeEIIAIOT MOJOCKY (pUIBTpOBaIBHON OY-
Mar# (mupuHa 200MM, BbicoTa 150 MM), CIIOKEHHYIO TAPMOIITKON U 3aT€M CBEPHYTYIO B PYJIOH.
Jlnis moasiepkaHus BIaKHOCTH BOKPYT CEMsIH B BEpXHEH yacTu pyJiOHa JienaoT yriryosieHue. B
npoOupky BHOCAT 20 — 30 MJI MUTATENBHON MJIsI PACTEHHS CpPEebl CICAYIOIIETO COCTaBa, T/II:
K2HPOs — 1,0 r; MgS04 — 1,0 r; CaS04 — 0,5 r; (NH4)2M004, FeS04, MnS04, H3B04 — ciaenpl.
[TpoGupKy 3aKphIBAIOT U CTEPHIIM3YIOT B aBOTOKJIaBe B TeueHue 30 MuHyT. B moarorosiennyo
npoOUpPKy ¢ GUIBTPOBAIBHOM OyMaroi BhICR)KHMBAIOT MO OJTHOMY CTEPUIIBHOMY CEMEHU COU WU
daconu 1 BHOCAT 1 MIJI CyclieH3UH KIIyOeHbKOBBIX OakTepuil (cogepxanue 1 MiH. kieTok/mi). B
KOHTPOJIbHBIE MPOOUPKU BHOCAT | MJI cTepuiibHON Boibl. [IpoOupKy, 3aKpbIThie BATHBIMU MTPOO-
KaM{, UHKYOUpYIOT B TeueHue 3-5 cyTok npu 25-27°C no npopacTaHusi CEMSIH COM M (aco.
3areM uX BBICTABIISIIOT HA CTEJIAXKH C JONOJHUTENBHBIM OCBelleHUeM. [l 3aTeHeHNs KOpHe-
BOIl cHucTeMBbl pacTeHUH Ha MPOOMPKU HAJEBAIOT KOJIMAYKW M3 IUIOTHOM TEMHON Oymaru wid
TEMHOH IUIeHKU. B JieHb BbIX0/1a cemsiioniel mpoOKH U3 MpoOMPOK BEIHUMAIOT, @ BOKPYT CTE0JIs
yKIaJbIBaloT GUIbTp U3 Bathl. [lo Mepe HEOOXOAUMOCTH, COOIIOasi CTEPUIBHOCTD, B KAXKIYIO
npOoOUPKY JOMOIHUTEIBHO BHOCAT 10 10-12 M nurarensHoro pactBopa. Pacrenus cou u daco-
JU B TIpoOMpPKaX CO CTEPUIILHON KOPHEBOM CHCTEMOM BhIpaluBaioT B TedeHue 15-30 cyTok.
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BesBiieHo, uTo 17151 00pa3oBaHus KiIyO€HbKOB Ha KOPHSX 33 CUET MCKYCCTBEHHON MHOKYIISALMU
JIOCTaTOYHO BBIPAIIMBAHUS PACTCHUN B MpoOUpKax B TeueHue 15-20 cyTok.

Tema «ChipbeBasi 6232 XMMU4€CKOH MPOMBIIIJIEHHOCTH»
JlaGopaTopHas padora Ne5
Tema: BoiiesieHHe XJI0PUCTOr0 KAJIUs U3 CHJIbLBUHUTA U €0 AHAJIM3.
Kunkor B.B. IIpakTukyM 1Mo XMMHUYECKON TEXHOJOTUM M MPUKIATHOW XUMUH: YU4eOHOE IMOCO-
6ue s crynenToB By30B / B.B. XKunkos. — bnarosemenck: M3a-so BI'TIY, 2014. — 124 c.

JlaGopaTtopHasi padora Ne6
Tema: YMsaruenue BoJabLl HOHOOOMEHHBIM CIIOCO00M.
XKunkos B.B. [IpakTukyM MO XMMHUYECKON TEXHOJIOTUU U MPUKIATHOW XUMHUU: y4eOHOE MOCOo-
6ue s cryaeHToB By30B / B.B. JKunkos. — bnarosemenck: U3a-so BI'TIY, 2014. — 124 c.

Tema «OCHOBHBbIC HAYYHbIE IPUHLIMIIBI M 3aKOHOMEPHOCTH XUMHYECKOH TEXHOJIOTHI»
JlaGopaTopHas padora Ne/

Tema: IlosryuyeHue cepHOM KHCJIO0THI KOHTAKTHBIM CIIOCOOOM M3 Cepbl.

XKunkos B.B. [IpakTuKyM MO XHUMHUYECKOH TEXHOJIOTUU M TPHUKIATHON XUMHUH: y4eOHOE TOCO-

Oue n1s ctyaeHToB By3oB / B.B. XKunkos. — brnarosemienck: U3na-so BI'TIY, 2014. — 124 c.

JlaGopaTopnasi paGora Ne8
Tema: [losryyeHne aMmMuaKa u3 a30Ta Bo31yXxa.
Kunkos B.B. IIpakTukyM 1o XMMHUYECKOW TEXHOJOTUU U MPUKIATHOW XUMHH: y4eOHOE MOCo-
6ue st crynenToB By30B / B.B. XKunkos. — barosemenck: M3a-so BI'TIY, 2014. — 124 c.

JladopaTopHasi padora Ne9
Tema: Onpenenenne 1BoMHOH ToOYkH ruapodocdar kaabuusa — IMruaApodochaT KajJabuus
10 PACTBOPUMOCTH OKCHAA Kaabuus B (ocGopHO KUCIIOTE.

Kunkos B.B. IIpakTukym 1o XuMUYEeCKOW TEXHOJOTMH M MPUKIAAHON XUMUU: y4eOHOE MOCO-
Oue 11t ctyaeHToB By30B / B.B. XKunkos. — brnarosemenck: U3a-so BI'TIY, 2014. — 124 c.

JlaGopaTopnas pa6ora NelO
Tema: IlosryyeHnne J1erkonmJIaBKuX CTEKOJI.
XKunkos B.B. [IpakTukyM MO XMMHUYECKOH TEXHOJIOTUU M NMPHUKIATHON XUMHUH: ydeOHOE MOCO-
6ue 11t ctyneHToB By30B / B.B. )Kunkos. — brnarosemenck: U3n-so BI'TIY, 2014. — 124 c.

JladopaTopnasi padora Nell
Tema: IlosryuyeHre HUKeI1E€BOI0 MOKPBITHA 3J1eKTPOXHUMHUYECKHM CIIOCOO0M.
Kunkos B.B. IIpakTukym 1mo XuMU4eCKOW TEXHOJOTMH M MPUKIATHON XUMUU: y4eOHOE MOCo-
6ue ans crynenToB By3oB / B.B. XKunkos. — briarosemenck: U3a-so BI'TIY, 2014. — 124 c.

JlaGopaTopnas paGora Nel2
Tema: OnpenejieHue KOPPO3HOHHON CTOMKOCTH META/JIOB B KHUCJIOM M HEHTPAJIbHOM cpe-
Aax.
Kunkos B.B. IIpakTukym 1mo XuMU4eCKOW TEXHOJOTHH M MPUKIAAHON XUMUU: y4eOHOE MOCo-
6ue ans crynenToB By3oB / B.B. XKunkos. — briarosemenck: U3a-so BI'TIY, 2014. — 124 c.

6 IMJAKTUYECKHUE MATEPUAJIBI VIS KOHTPOJISA (CAMOKOHTPOJIA)
YCBOEHHOI'O MATEPHUAJIA

6.1 OneHOYHbBIE CPEACTBA, MOKA3aTEJH U KPUTEPUU OLIEHMBAHUS KOMIIETeH NI

\ HNupekce \ OnenovHoe \ IHoka3zaTenun \ Kpurtepun onenuBanus
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KOMIIe-
TeHINH

cpencTBo

OIICHUBAHHUA

c(hopMHUPOBAHHOCTH KOMIIETEHIIH

[1K-2

KoHtpous-
Has pabora

Hwuskuii — Heynosie-
TBOPUTEIBHO

JIOTTYCTHIT YUCIIO OMIMOOK ¥ HEJIOUETOB Ipe-
BOCXO/ISAIIIEE HOPMY, IIPU KOTOPOH MOXKET OBITh
BBICTAaBJIEHA OLICHKA «3»

[ToporoBsiii —
YAOBJIETBOPUTEIHHO

€CJIM CTY/ICHT IIPAaBIJIBHO BBITIOJHII HE MEHEE
MOJIOBUHBI pabOTHI MJIH OMTYCTHII: HE Ooee
JBYX IpyObIX OIIMOOK; WJIK HE 00JIee OqHOM
rpy0oii u 0jHOI Herpy0oii OIIMOKH U OJJHOTO
HeJo4eTa; WK He Ooee IBYX-TpeX HerpyObIx
OMOO0K; M OAHOM HerpyOoi omMOKH U Tpex
HEJI0YETOB; WM TIPH OTCYTCTBHUHU OMINOOK, HO
[IPYU HAUIMYUU YETHIPEX-TISITH HET0UETOB.

ba3oBblii — x0po1110

CTYJICHT BBIIIOJIHIII pa0OTy MOJTHOCTHIO, HO
JIOTIYCTUJI B HE: He OoJiee 0JIHON HEerpyOoit
OIIMOKH U OJJHOTO HeJl04eTa WK He Ooiee
JIBYX HEAOYETOB

BrIcokuii — OTIIMYHO

paboTa BbINoNIHEHa 6e3 OIHMOO0K, yKa3aHbl BCe
pacdeTHbie (HOPMYIIBI, CITMHUALIEI H3MEPEHUS,
0e3 oMOOK BBIIOJIHEHBI MATEMATHUECKHE
pacyeTsl

Otuer no
nmabopaTop-
HOM paboTe

Hwuskuii — vHeynosie-
TBOPHUTEIIBHO

CTaBUTCS, €CIIH JOMYIICHBI CYIIECTBCHHbIE
OmMOKH (B X0J1€ HKCIIEPUMEHTA, B O0BSICHE-
HUH, B 0OpMIICHUHU pabOThI, 0 TEXHHUKE
0e30macHOCTH, B pabOTe C BEIIECTBAMHU U
npubOpaMu), KOTOPHBIE HE HCIIPABIISIOTCS Ja-
e 10 YKa3aHUIO TPEero1aBaTelsl.

IToporoselii — yno-
BJIETBOPUTEIIBHO

CTaBMUTCS, €CJIM JIOMYIIEHbl OJHA-JBE Cylle-
CTBEHHbIE OLIMOKHU (B XOJ€ 3KCIEpUMEHTa, B
00BsiICHEeHUH, B 0hopMIIeHHH paboThl, 1O TeX-
HHUKEe 0€30MacHOCTH, B pab0OTe C BEIIECTBAMH
U pudopaMu), KOTOPbIe UCIPABISAIOTCA C IO-
MOIIBIO MPEToaBaTells.

ba3oBbIii — x0po1110

a) paboTa BBHITIOJIHEHA TPABWIILHO, O€3 CyIIie-
CTBC€HHBIX OIHI/I6OK, CICJIaHbI BBIBObI,

0) MOMyCTUMBI: HEMOJHOTA TMPOBEACHUS WU
oopmIteHHsT SKCTIEpUMEHTA, OJHA-/[BE HECYIIe-
CTBEHHBIC OIIMOKU B TMPOBEICHUU WM OPOpM-
JICHUN OJKCIICPUMCHTA, B IIpaBUIIaX pa60TI)I C
BEIIECTBAMH U MprOopamMu

BrIcokuii — oTIIMYHO

a) paboTa BBINOJHEHA [TOJHO, PaBUIIbHO, 03
CYIIECTBEHHBIX OIIMOOK, C/ICIaHbI BEIBOJIBI,

0) SKCHEepHMEHT OCYIIECTBIIEH IO TUIAHY C yue-
TOM TEXHHKH 0€30TacHOCTH U TpaBHJI pabOTHI ¢
BEILIECTBaMH U MTPUOOpamMu;

B) UMEIOTCS OpraHM3allMOHHbIE HaBBIKU (TIOA-
JIEP’)KUBAETCSI YMUCTOTa pabovyero Mecra u mnopsi-
JIOK Ha CTOJIC, 5KOHOMHO HCIIOJIB3YIOTCSI peak-
THUBBI).

Tect

Huzknit — no 60
OamnoB (HEyI0BIIC-
TBOPHUTEIIHHO)

3a BEpHO BBIMOJIHEHHOE 3aJ]aHHE TECTHUPYEMbIN
MOJIy4aeT MaKCHUMAalbHOE KOJIWYECTBO OAJLIOB,
MIPEeyCMOTPEHHOE JJIsl 3TOrO0 3ajaHusi, 3a He-
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IToporoserit — 61-75
0ayu1oB
(YynoBieTBOpUTENb-
HO)

bazosebrii — 76-84
0aJIJIOB (XOPOIIIO)

Bricokuii — 85-100
OaJu10B
(oTsIMyHO)

BEPHO BBINIOJHEHHOE — HOMb OayutoB. Ilocne
IIPOXOXKJICHUSI TECTA CYMMHUPYIOTCS PE3yJbTa-
ThI BBIIIOJIHEHUS BCEX 3aJaHUM.
[TogcunTteiBaeTCA MPOLIEHT NPABUIBHO BBIIIOJ-
HEHHBIX 33JjaHUM TecTa, [10CJIe Yero 3TOT IIPo-
LEHT MEPEBOAUTCS B OLIEHKY, PYKOBOJICTBYSChH
YKa3aHHBIMH KPUTEPHUSIMU OLIECHUBAHUS.

Pedepar

Hwuskuii — neygonie-
TBOPUTEJIHHO

TeMa pedepaTa He pacKkpbITa, 0OHAPYKUBACTCS
CYIIECTBEHHOE HETIOHMMAaHHUE NMPOOJIEMBI.

[ToporoBsiii —
YJI0BJIETBOPUTEIILHO

UMEIOTCS CYIIECTBEHHBIC OTCTYIUICHUS OT Tpe-
OoBaHuil K pedepupoBannio. B uacTHOCTH:
TEMa OCBEIICHA JIUIIh YACTUYHO; JOMYIICHBI
(hakTHUeCKre OMUOKYU B CoAep)aHuM pedepa-
Ta WJIU MIPH OTBETE Ha JOMOJHUTEIbHBIC BO-
IIPOCHI; BO BPEMsI 3aIIUTHI OTCYTCTBYET BBIBO/I.

ba3oBblii — xoporio

OCHOBHbIC TpeOOBaHUsI K pedepaTy U ero 3a-
IIUTC BBINMOJHCHBI, HO IPHU 3TOM AOONYUICHBLI
HeJo4EThl. B 4acTHOCTH, UMEIOTCS HETOYHO-
CTH B M3JIOXKEHHH MaTepuaia; OTCYTCTBYET JIO-
IHYeCKas MOCIEIOBATEIbHOCTD B CYXKICHHSX;
HEe BBIICpKAaH 00BEM pedepara; HMEIOTCA
yhyuieHuss B 0pOpMIICHUH; Ha JOMOJIHUTEIb-
HBIC BOIIPOCHI IPpH 3alIUTC JaHbl HCIIOJHBIC
OTBETHI.

BrIcokuii — OTJIIMYHO

BBIIIOJIHEHBI BCEC Tp€6OBaHI/I$I K HaIllMCaHUI H
3amuTe pedepara: obo3HaueHa mpodieMa U
000CHOBaHa €€ aKTyaJIbHOCTb, CJI€aH KPaTKUM
aHaJIM3 Pa3JIMYHBIX TOYEK 3pEHMs Ha paccMar-
pUBacMyr0 TpoOJeMy W JIOTUYHO H3JI0KEHA
COOCTBEHHAs MO3UIMS, CPOPMYINPOBAHBI BbI-
BOAbI, TCMa pPAaCKpbITa MMOJHOCTBIO, BBIACPKAH
00BEM, COOMIOACHBI TPEOOBAaHUS K BHELIHEMY
0(OpMJICHUIO, JTaHbI TPABHIILHBIE OTBETHI HA
JIOTIOJTHUTEIIbHBIE BOIPOCHI.

Kpyrubrit
CTOJ, JuC-
KyccHs, To-
JIEMHKA,
JTUCIYT, Je-
6atel

Huzkwuit — no 60
6a10B (HEYJ0BIIe-
TBOPUTEJIHHO)

JIOTTY CTHJI YUCJIO OIMOOK 1 HEJIOUETOB TIpe-
BOCXOJsIIIIee HOPMY, TIPH KOTOPOI MOXKET OBIThH
BBICTaBJIEHA OIICHKA «3»

[Toporoserit — 61-75
OaytoB
(YIOBIETBOPUTEITH-
HO)

CTYICHT OOHApy>KMBAeT 3HaHWUE W MOHWMAaHHE
OCHOBHBIX MOJIOKEHUN JTaHHOU TEMBI, HO:

1) m3naraer marepuay HEMOJHO M JIOITyCKaeT
HETOYHOCTH B ONPEACICHUM TOHATHH WU
(hopMyIHpOBKE IPABUIL;

2) He yMeeT JOCTaTO4YHO IIyOOKO M Jl0Ka3a-
TEJIIbHO 00OCHOBATH CBOM CYXKIEHHS W TIpUBE-
CTH CBOU IIPUMEDHI;

3) m3naraeT MaTepHad HETOCIeI0BATENbHO H
JIOMyCKaeT OIMOKH B SI3bIKOBOM O(OpPMIIEHUHU
M371araeMoro.

bazoBeiit — 76-84
0aJIIOB (XOPOIIIO)

CTYACHT HacT OTBCT, y,Z[OBJIGTBOpSIIOH.IHfI TEM
XKE Tpe6OBaHI/I${M, HTO MU JJIs1 OTMETKU «5», HO
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noryckaeTr 1-2 omulKu, KOTOpBIE caM kKe HC-
MpaBJiIsieT, U 1—2 Heo4eTa B MOCISA0BATEIb-
HOCTH Y I36IKOBOM O(hOPMJICHUH M3JIaracMoro.

Bricoxknii — 85-100
OaJIOB
(oTIIMYHO)

1) CTyaeHT MOJHO H3JIaracT MaTepHhaj, aaeT
MIPaBWIIBHOE OIPEICJICHIE OCHOBHBIX MTOHSTHIA,
2) oOHapy)XHBaeT NMOHUMAHHE MaTepuaya, Mo-
&KeT 000CHOBATh CBOM CYXXICHHUS, PUMEHUTH
3HAHUS HA NPAKTUKE, MPHUBECTH HEOOXOTUMbIE
MPUMEPHI HE TOJBKO U3 YUeOHUKA, HO U CaMo-
CTOSITENILHO COCTaBJICHHBIC;

3) wuzjmaraer Marepuan IOCIEAO0BATEeIbHO U
NPaBWIBHO C TOYKH 3PEHUS HOPM JIMTEPATyp-
HOTO SI3bIKA.

Occe

Hwuskuit — menee 3
O6aioB (HEy10BJIE-
TBOPHUTEIHHO)

PackpbiTHE CMBbIC/IA BBICKA3BIBAHMA.

o CwmbICH BBICKA3bIBAHUS PAcKpPHIT. 1 6aJLI.

o CMbIcH BbICKa3bIBaHUS HE PACKPBIT, COJEp-
YKaHHe OTBETa He Ja€T MPEICTaBICHUS O €ro
noHuManuu. 0 6asJI0B.

IIpeacraBiieHue 1 MOsiCHeHHe COOCTBEHHOM
MO3UIIUH.

o [lpencraBnena u nosicieHa coOCTBEHHas
no3unus. 1 6aJ.

o IlpencraBnena 6e3 MosiCHEHUsI COOCTBEHHAs
no3uLus (IIPOCTOE COryIache WIM HeCOorjlacue ¢
CYX/ICHUEM aBTOpa BBHICKA3bIBAHMUSA).

Wnu coGcTBeHHas MO3uIMs He npeacTaBieHa. 0
0as10B.

XapakTep ¥ YPOBeHb IPUBOIMMBIX CYK/1e-
HUIf M1 aPTYMEHTOB.

o CyxJeHHs U apryMEHTbI PaCKpPBIBAIOTCS C
OIOpOM Ha TEOPETUYECKHUE MOJIOKEHUS, BBIBO-
1bl ¥ (pakTHueckuii MaTepuai. B xone paccyx-
JICHUW PACKPBIBAIOTCS Pa3IMYHbIE ACTIEKTHI
npobiieMsl. 3 faa.

o [lpu packpbITHN HECKOJIBKUAX aCIIEKTOB
po0JIeMbl (TEMBbI) CY>KIACHUS U apTyMEHTBI
MIPUBE/ICHBI C ONIOPON HAa TEOPETUYECKUE TI0-
JI0KEHHUS ¥ BBIBOJIBI, HO 06€3 NCIOIb30BAHUS
(hakTHUeCKOro Marepuaia.

o Mnu packpbIT OAMH acCeKT MpobiemMsl (Te-
MbI) U TIpUBEJIEHA apryMEHTaIUs C ONOpOoil Ha
TEOpPETUYECKHE TOJI0KEHUS U (PaKTUUECKHH
MaTtepuai.

o Mnu npu pacKpbITHH HECKOJIBKUX aCIEKTOB
po0GIeMBI (TEMBI) CY>KICHHUS U apryMEHTBI
MIPUBEJICHBI C OTIOPOil Ha (paKTHUECKUIl MaTe-
puai, Ho 0€3 TeOpPETUUECKUX MOJI0KEHUN BbI-
BOJIOB.

e Unm packpbIThl HECKOJIBKO aCTIEKTOB MPO-
OJIeMBI IPU HEJJOCTATKE TEOPETUYECKON HITH
(hakTHYECKOI aprymMeHTaIuu. 2 danJa.

o IlepeuncieHbl HECKOJIBKO aCHEKTOB MPO-
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6nembl (TeMbl) 0e3 apryMeHTaluu.

o My 3aTpoHYT JIUILIb OJUH aCHEKT Mpooiie-
MBI (T€MBI), IPUBE/ICHA TOJIBKO (haKTHUECKas
WIN TOJBKO TEOpeTHuYecKas aprymeHranus. 1
oaJuI.

3aTpOHYT JIMIIb OUH ACHEKT NpoOIeMsl (Te-
MbI) 0€3 apryMeHTaluu, UM apryMEHTHI U
CYX/IEHUS] HE COOTBETCTBYIOT 00OCHOBBIBaE-
MoMmy Te3ucy. 0 6aioB

VYuebHble Hu3zkuit — JIOITyCTHJI YUCIIO OIIMOOK M HEZ0YETOB Ipe-
3a/1a4u HEYJI0BJIETBOPU- BOCXO/ISIIIIEE HOPMY, ITPH KOTOPOH MOXKET OBITH
TEJIBHO BBICTABJICHA OLIEHKA «3»
[Toporossrii — CTYJI€HT MPAaBUJILHO BHIIIOJHUII HE MEHEE I10-

yJIOBJICTBOPUTEIBHO | JIOBUHBI PA0OTHI WIIH JOMYCTHII: HE OoJiee IBYX
rpyObIxX omKOOK; WK HEe Oosiee 01HOM rpy0oii
¥ OJIHOI Herpy0oii OIMOKH U OJJHOTO HEeJI0ue-
Ta; WM He OoJiee IByX-TpeX HErpyOBIX OIIH-
00K; U OJTHOU Herpy0oil oImuOKH U Tpex
HEJI0YETOB; WX IIPU OTCYTCTBHH OIIUOOK, HO
IPY HAJTMYUHU YETHIPEX-TIATH HEJIOYECTOB.

Ba3oBeIii — XOpOIIO | CTYAEHT BBITOJHWI pabOTy MOJHOCTHIO, HO JI0-
NyCTHWJI B Hel: He Oosee oAHOM Herpy0oii
omMOKH ¥ OIHOTO HEAoYeTa WM He Ooiee
JBYX HEJ0YETOB

Bricokuit — pabota BeIIOTHEHA O€3 OMMOOK, yKa3aHbl BCE

OTJIMYHO pacueTHbIe (HOPMYIIbI, €TUHUIIBI U3MEPEHUS,
0e3 omMOOK BBITIOJIHEHBI MATEMAaTHUECKHE
pacyeTsl

6.2 HpOMe)KyTO‘-lHaﬂ aTTecTanus CTYA1CHTOB IO TUCHUIIJIMHE

IIpomexxyTouHass arrecranys sBISETCSA IPOBEPKOW BCEX 3HAHMM, HABBIKOB U YMEHUH
CTYJI€HTOB, IPUOOPETEHHBIX B MPOIECCE U3YUECHUS AUCUUIIUHBL. DOopMOii MPOMEKYyTOUHON aT-
TECTaLUHU 110 AUCLUIUIMHE SABIISACTCS 3a4€ET.

JI1st OLleHUBaHUS PE3yJIbTATOB OCBOCHHUS AUCIUIUIMHBI IPUMEHSETCS CIEAYIOIUE KPUTe-
pHUU OLICHUBAHUA.

Kpurtepun ouieHKH YCTHOIO OTBETA HA 3a4yeTe

- OLIEHKA «3a4T€HO» BBICTABIAETCS CTYACHTY, €CIU BOIPOCHI PACKPBITHI, U3JI0KEHBI JIO-
TUYHO, 0€3 CYyIIEeCTBEHHBIX OUIMOOK, TOKa3aHO YMEHHE WJUTIOCTPUPOBATH TEOPETHUECKUE IOJIO-
JKEHUs KOHKPETHBIMU IPUMEPAMHU, IIPOJEMOHCTPUPOBAHO YCBOCHHUE PAHEE U3YUYEHHBIX BOIPO-
COB, COPMUPOBAHHOCTh KOMIETEHIINH, YCTOWYUBOCTD MCIOIb3yEMBIX YMEHUH U HaBBIKOB. J[o-
MYCKaIOTCsl HE3HAYUTEIbHBIE OIINOKH.

- OLIEHKA «HE 3a4TE€HO» BBICTABIISICTCS, €CIU HE PACKPBITO OCHOBHOE COJEp/KaHUE yueO-
HOro Marepuaia; oOHapy>KeHO HEe3HaHWE WM HeMOHMMaHMe OOoJbIIel MM Hambosiee BaKHOU
yacTu y4eOHOro MaTepuana; JOMyLeHbl OIUOKU B ONpeeIeHUH MOHATUH, KOTOpbIE HE UCTIPaB-
JIeHbI TOCJIe HECKOJBKUX HAaBOJAIIMX BOMPOCOB; HE c(HOPMUPOBAHBI KOMIIETEHIIUH, YMEHUS U
HAaBBbIKH.

6.3 TunoBblie KOHTPOJIbHBIC 3aJTaHUA WX UHbIC MaTepHAJIbI, HGOﬁXOI{I/IMbIe AJI OHE€HKH
pPe3yJbTaTOB 0CBOCHUSA TUCHUIIIMHBI

HPUMEPHBIE KOHTPOJIBHBIE PABOTbBI
Tema «AH:KeHEePHAS IH3UMOJIOTHSD)
1. HazoBure mTamMMBl TPOAYLEHTOB, WCIOJb3yeMble Ui TMONy4YeHHs (epmeHTa -
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acnaparutassl. [lepeuncnure npeabsaBiasieMble K HUM TpeOOBaHMSL.

2. CoctaBbTe cxemy OMOTEXHOJIOTMYECKOTO IIPOU3BO/ICTBA (i-aCTIapariHas3kl.

3. T'omoBoii 00beM TPOU3BOJACTBA Iiexa OrocuHTe3a hepmeHnToB coctasisier 11000 muH y.e. Pac-
xon Ha 1000 muH y.e. o-acmaparuHasbl CIEAYIOIMUN: cynbdara aMMoHUsS 2,2 KT, anerara
Hatpus 12,1 kr, akcTpakTa KyKypy3sl 53,4 kr. Onpenenure Maccy KaKI0TO BHAA CHIPbs (B
KT'), PACX0AyeMOro IIeXOM JJisi OMOCHHTE3a 32 TO/I.

4. Tlepeuncnaute METOAbI UMMOOMIH3AINHN (EPMEHTOB, OXapaKTEPU3yHTe METOI, UCIIOIb3YEMbIN

JUTS UMMOOMIIU3AIUMY Oi-acTiaparuHasbl.

5. OxapakTepusyiTe MOJy4eHHE aclapariHOBON KHUCIOTHI METOJIOM MHUKPOOHOJIOIHYECKOTO

CUHTE3A.

Tema «CpipbeBasi 6a3a XMMU4€CKOM MPOMBIILIEHHOCTH

1.CymmapHas peakius mosrydeHus nuBuHMIA 1o crocoOy C.B. JleGeneBa BwIpakaeTcs

ypaBHEHUEM
2C,HsOH—CH>=CH—CH=CH> + 2H>0 + Ha.

Brixox nuBuHmia coctasusier 80%. Beruucnute, CKONMBKO KI' AUBUHWJIA MOXKHO TOJYYHUTH U3
2000 M 96%-ro crimpta (p = 80,0 xr/m°). (OTBeT: 72,12 T).

2. llex kapOuaHbIx cMon Ha 1 T mpoaykuuu pacxomyeT 30 M2 060poTHOI BB, Branciu-
T€ TOJIOBYIO MOTPEOHOCTh II€Xa B XJIOPE MJIs MPEAYNPEkKACHUS 00pa30oBaHUS OHMOJIOTHMYECKOM
IUICHKHU B TEIJIOOOMEHHBIX aIiapaTax, eCJId J103a XJIopa 8 Mr/J, ero Mporu3BOJCTBEHHBIC TOTEPH
= 12%. IlepuoguyHocTh 0OpabOTKH JBa pa3a B I'oJl, a MPOU3BOAUTEILHOCTH 11exa 9000 1/r. (O1-
BeT: 484 T).

Tema «OcHOBHBIE HAYYHbIe IPHUHUIMIIBI U 32aKOHOMEPHOCTH XMMHYeCKOMH
TeXHOJIOTHID)

1. TonmBo. CocTaB, kiaccu(uKaiys, OCHOBHbIE XapaKTEPUCTUKU TOTLIINBA.
2. JlaTb CpaBHUTEJIbHYIO XapaKTEPUCTUKY aJUIOTEPMHUECKUX IPOLECCOB Ta3u(pUKalUn
TBEP/IOT0 TOILJIMBA
3. Kakyto maccy 98%-HOli yKCYCHOW KMCIOTBHI MOKHO MOIXy4uTh U3 100 T TEXHMUYECKOro KapOu-
Jla Kalblus ¢ MaccoBoi goneit mpumeceit 0,04? Oteet: 91,7 T.
4. Kakas macca 78%-HOl cepHOI KUCIOTHI Heo0X0AuMa JUIsl MOJIy4eHUs cylbhaTa aMMOHHS U3
ammuaka maccoit 102 kr? Otser: 377 kr.

IMPUMEPHI TECTOBBIX 3AJAHUN

[IpenyiaraemMeplil TECT COOEPKUT 25 3aaHUM, U3 HUX 15 3amanuii —vyacth A, 5 3agaHuii —
yacTh B, 5 3amannii — yacte C.

K xaxxnomy 3agaHuio yacTu A J1aHbl HECKOJBKO OTBETOB, U3 KOTOPBIX TOJIBKO OAMH BEp-
HbIi. BeImomHUB 3a7aHue, BbIOEpUTE BEPHBIA OTBET U yKaXHTe B OiaHke oTBeToB. He Toponu-
TECh, XOPOIIO 00 lyMalTe KasK/bIi OTBET!

3ananus yactu B MoryT ObITh TpeX THUIIOB:

1) 3amanus, comepxkaiire HECKOJIbKO BEPHBIX OTBETOB;

2) 3a/1aHus HA YCTAaHOBJIEHUE COOTBETCTBHUS;

3) 3amaHus, OTBET Ha KOTOPBIE TOJKEH OBITh JaH B BUJE YMCIIa, CAMBOJIA, CIIOBA.

OteTn! k 3aganusaM yactu C popMmynupyere B CBOOOHOM KpaTKol (popMe U 3amuchiBaeTe
B OJIaHK OTBETOB.

Ha Beimonnenue tecta orBoautca 90 munyt. Eciin 3aaHue He yaaeTcs BBIIOJIHUTD Cpasy,
nepeianTe K cienyroueMy. Eciu octaneTcst Bpemsi, BEpHUTECH K MPOMYIIEHHBIM 3aJaHUSM.

BepHo BeITIOJIHEHHBIE 3a/1aHUsI 9acTH A OIEHUBAIOTCS B 2 Oaia, yactu B — 2 Oasra, yactu
C — 5 Gayos.

[Ipu moAroToBKe K K3aMEHy MO Kypcy OMOTEXHOJOTHH 0CO00€ BHUMAaHHUE cieayeT oOpa-
TUTH Ha BOIMPOCHI OMOMH)KEHEPUHU, TaK KaK OHH SIBIISIOTCS OCHOBHBIMU TP TIOJTOTOBKE YUUTE-
Jeit 6MoJI0ruu. JTO CBSA3aHO C TEM, YTO OOJBIIMHCTBO U3 HUX HAXOMAAT OTPAKEHUE B IIKOIHHOM
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Kypce oOmiedt 6monoruu. [[is Toro, 9ro0bl U30€KaTh TPYAHOCTEH MPHU MOATOTOBKE MO 0003HA-
YEeHHOW MpPoOJIeMbl KpOME PEKOMEHIOBAHHOTO CIHCKA JUTEPATyphl, HEOOXOIUMO OOpaTUTHCA K
paHee U3yYeHHBIM KypcaM MHKPOOUOJIOTUH, ITUTOJIOTUHN, T€HETUKH.

TecTbl
MUHUCTEPCTBO OBPA30BAHUSA U HAYKHU P®
BJIAT'OBEIIIEHCKUM I'OCYJIAPCTBEHHBIN INEJATI OTr'MYECKU
YHUBEPCUTET
Tect ( OMOTEXHOIOTHS)
Hucmpykyus ona cmyoenma
Tecm cooepicum 25 3a0anuit, uz nux 15 3a0anuii — uacmo A, 5 3a0anuii — yvacmeo B, 5 3a0a-
Huii —yacmo C. Ha e2o évinonnenue omeooumcsa 90 munym. Eciu 3a0anue ne yoaemcsn 6ol-
noHUmMb cpasy, nepeiioume K ciedyruwemy. Ecanu ocmanemces epems, 6epnumecsy K npony-
W eHHbIM 3a0anuam. Bepno evinonnennsvie 3a0anusn uacmu A oyenusaromes ¢ 2 oanna, ua-
cmu B — 2 6anna, vacmu C — 5 6annos.
Yacrs A

K kaxaomy 3agaHuI0 yacTH A JaHbl HECKOJILKO OTBETOB, U3 KOTOPBIX TOJIHKO
OMH BepHbIil. BbINoOJHUB 3a/1aHue, BbIOepUTE BePHbI OTBET M yKaKuUTe B OJIaHKe OTBe-
TOB.

A 1. HazoBure ¢epmeHTHI, pazpesaromue Apyxienodeunyto cnupans JJHK mo cnennduye-
CKUM TIOCTIEIOBATEIBHOCTSIM, COCTOSIIINM U3 4-8 HYKICOTHIIOB, pa3felisisi ee Ha (parMEeHTHI
CTpPOTO OIPEAEICHHBIX PA3MEPOB.

a) TOJIMMEpPa3bl B) peCTPUKTA3bI
0) nurassl T) ©30Mepasbl

A 2. TIna3Muapl WU BUPYCHI C CHJIBHBIMH MPOMOTOPAMH, pa3MEIIeHHBIMHU TakK, 4TO Mpo-
JIYKT KIIOHUPYEMOT'O T€Ha MOKET MTPOU3BOJUTHLCS B OOJIBIIIOM KOJTHMYECTBE, HA3BIBAIOTCS
a) KJIOHBI B) BEKTOPHI
0) onepoHbI ') TEPMUHATOPHI

A 3. IlepeHoc reneTnyeckoil HHPOPMAIIMK OT KJIETKU JOHOPA K KJIETKE PEIUIIUEHTa, KOTO-
PBIN OCYIIECTBIISIETCS MPU HEMOCPEACTBEHHOM KOHTAKTE KJIETOK MEXIy COO0M Ha3bIBaeTCs
a) TPaHCIYKIIHS B) KOHBIOTAIUS
0) Tpanchopmalys r) cnusHUEe MPOTOIIACTOB

A 4. Kaxoii U3 nepeunciaeHHbIX 3TallOB HE OTHOCUTCS K TEHETUYECKOMY KOHCTPYHPOBAHHIO
in vitro
a) MOJIy4eHHEe MHANBUAYAIBHOIO T€Ha, KOJAUPYIOIIEro HE0OX0IMMBIN MPU3HAK
0) co3nanne pekombunantHoi JJTHK
B) BBegeHue p-JJHK B xieTky peunnuenta
T') HapallMBaHUe KaJUTyCHOU MacChl

A 5. 3a Bpems (pepMeHTAIIKT MUKPOOPTaHU3M MPOXOIUT OMPENCTECHHBIN ITUKI Pa3BUTHS,
KOTOpBI BhIpaxkaeTcst B cMeHe (a3. Kakas ¢daza CKyCCTBEHHO YUTHHSIETCS MPU MPOU3BOJICTBE
OOJIBIITMHCTBA MEPBUYHBIX META00IUTOB:
a) nar-asza B) cranmoHapHas ¢asza
0) SKCIIOHEHIMAbHAas T) ¢aza OTMUPAHUS

A 6. Yto mpousoiinet, ecnu OyIyT JOMYIIEHbl OTKJIOHEHUS OT TEXHOJOTHUYECKUX HOPM B
YTIEPOAHOM MUTAaHUU
a) CHU3HTCS Co/IepKaHue Oellka U yBEIMYUTCS KOJIMYECTBO JIMIHUIOB B Oromacce
0) CHU3UTCS TIPOIIECC MMOYKOBAHUS U JICTICHUS KIETOK
B) COKpATHUTCS BBIXO] OMOMACChI
T') BCTIGHUTCS KyJbTypalibHas )KUJIKOCTh U IPOU30MIET BHIOPOC €€ U3 almapara

A 7. Kakoii sTan OTCYTCTBYET NpU MOTYUYEHUH KaICyJIbHBIX TOJUCAXapHUI0B OHMOTEXHOJIO-
TUYECKHM CIIOCOOOM:
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a) BBIJICTICHUE, OUYMCTKA B) pepMEHTAITUS
0) cemaparus r) pa3pyuieHue KJIEeTOK

A 8. Jln1 4ero UCmosib3yrTCsl MUKPOMUIIETH B TUTAHUH YEJIOBEKA
a) UICTOYHUK OENKOB B) UCTOYHHUK YTJIEBOJOB
0) ICTOYHUK SHEPTHH T') UCTOUYHHUK JIUITH]IOB

A 9. Pa3HOBHIHOCTSIMH KAaKOT'O METOJa MMMOOMIIM3AIUH SBISIFOTCS: CTaTUYECKUHN, HIIEK-
TPOOCaXKICHNE, HAHECEHHE B KOJIOHKHU
a) ancopOIMOHHOTO
B) BKJIFOUEHUS B TeJIH
0) UCIOJIb30BAHUS OJIYIIPOHUIIAEMBIX MEMOpaH
T') UCIIOJIb30BAHUS CUCTEM JIBYX(a3HOTO THIIA

A 10. Kakue 13 nepeunciieHHbIX HOCUTENEH, UCIIOb3yeMbIX B OMOTEXHOJIOTUH JJIi UMMO-
OmIIM3aluy, HEe OTHOCATCA K IPYIIE OPraHUYECKUX MOJIMMEPHBIX

a) roJicaxapubl B) MOJINYPETAHbI

0) OCJIKHU T') TIIMHBI

A 11. Kako#i u3 Ha3BaHHBIX IJIEMEHTOB-OJIOKOB HE SIBJIIETCS COCTABHOW YACThIO XHMHUE-
CKOM KOHCTPYKIIMH 00pa3yIoeics Npyu XUMUYECKON NMMOOMIN3auu (PepMEHTOB
a) HOCUTEJb B) (EPMEHT
0) cimBKa r) cyocTpar

A 12. Kakoii pepMeHT KHBOW CHCTEMBbI, B OTCYTCTBHH OCHOBHOT'O CyOCTpaTa, KaTallu3upy-
€T HHEPro3aBUCUMOE BOCCTAHOBJIEHHE HOHOB BOOpOAa ¢ 00pa3oBaHMEM BOCCTAHOBJICHHOTO BO-
nopojia
a) IeTUAPOreHasa B) TUAPOTa3a
0) HUTpOTEHAa3a I') peAyKTa3a

A 13. Kakoe BemniecTBo He MOXET CIYXHTbh CyOCTpaToM Aiisi 0Opa3oBaHUs METaHa apXe-
OakTepusMu
a) YKCyCHasi KUCJIOTa B) MypaBbHHAsI KUCJIOTA
0) KUCJIOPO/I T') METaHOJ

A 14. Kaxkoii ieHHBII TPOAYKT HapsLy ¢ 6MorazomM o0pa3yroT METaHOTEHHBIE aCCOIIUAIIUU
a) utamuH C B) BUTaMuH B12
0) ButaMuH /| ) rIIOK0O3y

A 15. Kakue 13 nepeducieHHbIX OaKTepuil HE MOTYT OBITh MCIOJIB30BaHbl KaK MCTOYHHUK
BBICOKOKAUECTBEHHOTO TOIINBA — BOJOPOIa
a) aHa’poOHbIE XeMaTpo(dHbIE OaKTepuu B) MypIrypHbIE GOTOTPOdHBIE OaKTEPUH
0) caxapOMHMIIETHI I') IMAHOOAKTEPUHN

Yacrs B

Bynbre BHUMaTeabHbI! 3axanns yactu B MoryT ObITH Tpex THIIOB:

1) 3apanus, coaep:KalMe HECKOJIbKO BEPHbIX 0TBETOB;

2) 3aiaHus HA YCTAHOBJICHHE COOTBETCTBHS;

3) 3a1aHMsl, OTBET HA KOTOPbIE H0JI5KeH ObITh JaH B BHU/Ie YU CJIa, CHMBOJIA, CJI0BA

B 1. Kakoii u3 mepednciaeHHbIX MyTel MOXKET UCIOJIb30BaThCs AJIsl MOBBIIICHUS P dek-
TUBHOCTH (DOTOCHHTE3a y KYJIbTYpPHBIX paCTEHUN
a) MOBBILIEHNE KOd(PPHIIMEHTa PEBPaIeHUs] COTHEYHON sHepruu 10 4-5% 3a cuer yBelIndyeHus
TUIOUIA/IM JIUCTHEB U UX paHHEro POPMHUPOBAHUS
0) co3llaHre UCKYCCTBEHHBIX (hoTocucTeM
B) YBEJIMUEHHE YHCIIa XJIOPOIIACTOB B KJIETKE HA €AMHMUILY TUIOIIAIH JIMCTa
T') BMEIIATENIbCTBO B CUCTEMBI PETyIISIIiK OTOCHHTE3a
1) CO3JaHNe SK30T€HHOM acCOLMalUU € a30TO0AKTEPOM

B 2. Kakomy HampaBlieHH0 OMOTEXHOJIOTHH MPUHAANEKAT JaHHBIE pa3pad0TKH
1) [Tonyuenue mramMmmMoB-ipoayrieHTOB A MHXeHepHast SH3UMOJIOTHS
2) ITomyueHune U3BECTHOTO MPOIYKTA, HO JIydlllero kadecrsa b buonnxkenepus
3) buoouncrka B asporenke B MukpoOnoorunaeckuii CHHTE3
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4) Tlonyuenue Omorasa u3 cbipoid 6momaccsl I' sHepreTHUecKas OMOTEXHOIOTUS
5) IonyueHue KoMMepYECKOTro mpoaykra Jl skonoruueckas OMOTEXHOIOTHS

B 3. YcranoBu cooTBeTCTBHE MEXIYy METOAAMH UMMOOMITU3ALIMY U UX CIIOCOOaMuU
1) Ancopbunonnsie A. BkimtoueHue B TUTIOCOMBI
2) Mexanndeckoe BKIIIOUYEeHHE B Tenu b. MukpokancyaupoBaHue
3) C ucnonp3oBaHuEM NOIYNPOHULIAEMBIX MeMOpaH B. Mukposmynscun
4) C ucnosib30BaHrEM cucTeM AByXdazHoro tuma ['. DnexkTpoocaxacHue

B 4. CkoapKO IPOIIEHTOB SHEPTHH MAJAIONIET0 COJHEYHOTO CBeTa (PAKTUYECKH 3aracaroT
KyJIbTYpHbBIE pacTeHUS?

B 5. K xakomy paay OoTHOCSTCS TepMOGUIbHbIE OaKTEpUH, TPOAYIICHTHI 3TaHOIA XapaKTe-
pusytomuecs 6oiee BbICOKOH 3(PPEKTUBHOCTBIO COpaXMBaHUS caxapa M 0ojiee yCTONYMBBIE K
ITaHOJy, YeM KJIACCHYECKHUI O0BEKT JPO}OKU poaa Sacharomyeces.

Yacts C

OrtBetnl k 3axanuaM yactu C ¢opmyiiupyere B cB0O00IHOI KpaTKoil ¢opme U 3amu-
cbIBaeTe B 0J1IaHK OTBETOB.

C 1. Kakoe BbICOKOKaU€CTBEHHOE TOIUIMBO MOJIYYaroT U3 OMOJIOTMYECKOTO ChIPhsl HA OCHO-
Be coueTaHus GorocuHTe3a u hepmeHTaMu?

C 2. Kakum TpeOoBaHHSIM JOIDKHBI OTBEYATh IITAMMBI — IIPOTYIIEHT OMOJIOTUYECKH aKTHB-
HBIX COEIUHEHUI?

C 3. Ilepeuncaute COBPEMEHHbIE METO/IbI TIOJYUEHHUSI T€HOB, UCIIOJIb3YEMBIX B IIOCIIEAYIO-
UM I TEHETHYIECKOT0 KOHCTPYHUpOBaHus in Vitro

C 4. Kak Haya)eHOo IpOU3BOJICTBO YIJIEBOJIOPOAOB UCIOJIb3YEMBIX B Ka4€CTBE TOIINBA C
HCIIOIB30BaHUEM OJHOKJIETOYHOM Bogopocu Botryococcus braunii.

C 5. Ilepeuncante OCHOBHbBIE TPEOOBAHUS, IPEIBSABISIEMbIE K MaTEpUajIaM, UCII0JIb3YEMbIM
B KaueCTBE HOCUTEJICH TPU UMMOOUITU3aluu (PEPMEHTOB.

Tect (XMMMYECKAsA TEXHOJIOTHSA)
Yacrs A
1. las ynajieHusi KapOOHATHOM KeCTKOCTH HCIOJIb3YIOT FallIeHYI0 H3BeCThb, COY, e/I-
Kkuii HaTp, TpuHaTpHuiidocdar. Kakoe U3 Ha3BaHHBIX BellleCTB OKaskeTcs HanboJiee
3 PEeKTHUBHOCTD, €CJIH B3ATh HX OJUHAKOBbIE KOJIN4YecTBa?
1) u3Bects;
2) TpuHatpuiidocdar;
3) enxuii HaTp;
4) cona.
1. Yrto Takoe kokcoBaHue?
1) paznoxeHue TBEpAOro TOIUIMBA B MPUCYTCTBUM Bo3ayxa npu Temmeparype 1000°C;
2) pasnokeHHe TBEPIOTO TOTUTHBA O6€3 JocTyna Bo3ayxa mpu Temmneparype 1000°C u Boiie;
3) HarpeBaHUE TBEPAOIO TOIJIMBA B IPUCYTCTBUU T'a30B npu Temmneparype 1000°C;
4) HarpeBaHue TBepI0ro ToruiuBa 10 TeMieparypsl 1000°C B Toke azota
2. B kakux anmaparax ocyuliecTBJIsIeTCs] NOIJIOIEeHne aMMHUAKa U3 KOKCOBOIo rasa?
1) B ckpy00epax;
2) B peKTU(UKAITMOHHBIX KOJIOHHAX;
3) B XOJIOAMIbHUKAX HEMOCPEICTBEHHOTO JIEHCTBUS;
4) B caTypaTopax.
3. Kakoii u3 mostyyaemMbIX NPOAYKTOB COCTABJsIET HAMOOIbIIYI0 MACCOBYIO 10110
NPH KOKCOBAHMH TBEPAOI0 TOIINBA?
1) KOKCOBBIi ra3;
2) KaMEHHOYTOJIbHAsi CMOJIa;
3) KOKc;
4) HaaCcMOJIbHAS BOJA.
4. Omnpenenurte BHYTPEHHIOK CTPYKTYPY CTeKJiA.
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1) TBep10€ KPUCTATITUYECKOE TEIO;
2) pacTBOp ¢ OOJIBLION BA3KOCTHIO;
3) mepeoxyakICHHBIN pacIuIaB;
4) oxJjaxaeHHasl )KUIKOCTb.
5. B kakux me4yax BapsiT CTeKJIO?
1) xamepHbI€;
2) BJEKTPOTICYH;
3) pereHepaTUBHBIE;
4) TpyOuarsie.
6. Yro Takoe 6eToH?
1) cMech IeMeHTa C BOJIOM U HAIIOJHUTENIEM;
2) cMeCh U3BECTH C BOJOM U TIECKOM;
3) cMech LIeMEHTa C BOJIOM U U3BECTHIO;
4) cMech U3BECTHSIKA C TUIICOM.
7. Kakwue cTaguu OTCYTCTBYIOT IPU «KOPOTKOI» cXeMe NMPOU3BO/CTBA CEPHOM KHC-
JIOTBI?
1) oOxur KOTUEIaHa;
2) mornomenue SO2 BOIOH;
3) cneuuanbHas OYUCTKA;
4) oxnaxkJieHue B KOHTAKTHOM anmapare.
8. UTo NOHUMAIOT MO/ TEPMHUHOM «UMPKYJISUMOHHbIN ra3»?
1) a30TOBOOPOIHAS CMECH C OCTATKOM aMMHaKa, BO3BpalllaeMasi B CUCTEMY;
2) aMMHuaK ¢ He3HAYUTETIHLHOU MPUMECHIO a30Ta U BOJIOPO/A;
3) a30T u BOAOPO;
4) aMmMuax.
9. Kaxkum ciocodom otaensiercsi KCl or NaCl npu mosryyeHuu ero u3 CuiibBUHUTA?
1) dbnoramus u n30UpaTeNbHOE PaCTBOPEHUE MPU HATPEBAHUY;
2) rpaBUTallMOHHOE OOOTAIICHHUE;
3) ancopOrus;
4) skcTpakuus.
10. KakuM cnoco6oM nosiy4aroT aTlOMUHUI B IPOMbILLJIEHHOCTH?
1) BoccTaHOBJIEHHE OKCUAA aTIOMUHUS BOJOPOIOM;
2) DNEKTPOIUTUIECKUI;
3) MeTamI0TepMUYECKU;
4) nupoMeTaTy pru4eCKHii.
11. Kakoii u3 nepe4yncaeHHbIX HUKe NMPOLECCOB ABJSAETCS NPUMEPOM reTeporeHHoro
HEOOPaTHMOr0 IK30TEPMHUYECKOro nmpouecca?
1) cunTe3 amMmmuaKa;
2) oxkucnenue SO2 B SO3;
3) 0OHUT CEPHOTO KOJTUEaHa;
4) cxxUraHue cepsl.
12. Yro na3piBaeTcsl pacXoaHbIM K03 punuenTom?
1) pacxon Kaxa0ro Bua ChbIpbsi, OTHECEHHBIHN K €IMHULIE LIEJIEBOTO MPOAYKTA;
2) Macca roTOBOTO MPOIYKTAa;
3) pacxoZ OJHOTO BHJIA CHIPBS IO OTHOUIEHMIO K IPYTOMY
13. Kakoii mpoayKT Ha3bIBAKOT KHUTPOOJIEyM»?
a) CMECh a30THOM KHUCJIOTHI C CEPHOM;
0) cepHas KMCJIOTa, HACBIIIIEHHAsS OKCHIAMH a30Ta;
B) a30THasl KMCJIOTa, HACBIIIICHHAs TuMepoM okcua azora (N20a);
') pacTBOP OKCHUJIOB a30Ta B @30THOW KHUCIIOTE.
14. Kakue npouecchbl NPOMCXOAST IPH BapKe CTeKJIa?
a) XUMHYECKHE;



37

0) pU3NKO-XUMHUUYECKHE;
B) TEPMUYECKHUE;
r) puznueckue.
Yacrs B
1.Yem omnpenensiercss o011as CKOPOCTh XUMUYECKOTO Mpoliecca B peakTope? B kakux 00-
JACTSIX MOYKET MPOTEKaTh XUMUKO-TEXHOJIOIMUECKUI TTporecc?
2.Ilo xakuM mpuU3HAKaM KIACCU(PUIUPYIOTCS PEaKIUH, JIeKallue B OCHOBE XHMHKO-
TEXHOJIOIMYECKOro npotecca?
3.YTo Ha3bIBalOT KOHTAKTHBIMU MaccaMH, KaKOB UX COCTaB?
4.Yto Takoe TexHOJOruueckas cxema mnpouecca? Kakumu MOryt OBITh XUMHKO-
TEXHOJOTMYECKHE CUCTEMBI?
5.YT0 Ha3bIBaIOT TEXHOJIOIMUECKUM PEKUMOM U ITapaMeTpamMH 3TOT0 pexuma?
Yacrts C
1.CocraBuTh MaTepuaIbHbIA OajlaHC CUHTE3a aMMHaKa U3 YHCTOW a30TBOIOPOAHOMN CMe-
cu, eciu BeixoA coctanisteT 95%. OrBer: m N2 — 0,8761; m Ho — 0,186T.
2.Paccunraiite pacxoaHbli K03()(OUITUEHT Cephl A1 MOTYYEeHUs 1T CepHON KUCIIOTHI, ec-
7 notepu coctaBisoT 7%. OrBer: 349,35T.
3.Uro Takoe BIxox nmpoaykra? Kak ero onpenenuts?
4.TIpu smekTpoause xjaopuaa HaTpus rnpu cuie Toka 1500 A B Tederue 36 4acoB ObLIO
noiy4eno 67,94 xr xmnopa. OnpenenuTs BBIXOA 1Mo ToKy. OTBet: 95,1%
5.Ilouemy mpH OKHCIEHUH TUOKCUAA CEPBl B TPUOKCHU]] CEPBI CTPEMSITCS MOAIEPKUBATD
temmeparypy B npeznenax 450-500°C? [Touemy He MPUMEHSIOT O0JIee BEICOKYIO TeMIIepaTypy,
HECMOTPS Ha TO, YTO CKOPOCTh PEaKIIMK 3HAYUTEILHO YBETUYUBAETCA?

TEMBbI PE®EPATOB
O61ure npo6sieMbl TEXHOJIOTUU MUKPOOHOJIOTMYECKOr0 CHHTE3a
[ToaroToBka u KyJabTUBHpPOBaHUE OMOOOBEKTOB
[TuTaTenbHble cpenibl, CIIOCOO MPUTOTOBIIEHHUS, COCTaB.
OcCHOBHBIE 3TaIbl OMOTEXHOJIOTHYECKOTO MTPOU3BOJICTBA.
YacTHble OMOTEXHOJIOTUYECKOTO MPOU3BOJICTBA.
buotexHonornyeckoe nonyueHue Genka.
[TepcrieKTUBBI COBPEMEHHOM OMOTEXHOJIOTUH B 00J1aCTH aHTHOMOTHUKOB.
Muxkpobronoruyeckoe MojyyeHre OpraHu4eckKux KMCIoT.
MukpoOrosoruueckuii CHHTE3 BUTAMHHOB.

10 MukpoOronorn4ecKuii CHHTE3 aJIKaJOuI0B.

11. TIpomsbiuieHHBINH oprannyeckuii cunte3. Kiaccudukanus u o0mas xapakTepucTiKa
IIPOU3BOJICTBA POAYKTOB IPOMBIIIEHHOIO OPraHUYECKOro cuHTe3a. ChIpbE. TUNIOBBIE XMMHKO-
TE€XHOJIOTMYECKHE MPOLIECCHI.

12. Cunte3 meraHona. TexHogornueckas cxema Mpou3BO/ICTBA.

13. TIpou3BOJICTBO ATHIOBOTO CUPTA. BHOXMMHUYECKUI W THIPOJIM3HBIA CIOCOOBI TPO-
M3BOJCTBA. TE€XHOIOrMYecKas cxema IpOU3BOJICTBA.

14. TIpou3BOACTBO 3TaHOJIA CIIOCOOOM KAaTaTUTHYECKON THApaTaNK dTUIeHA. TexXHOom0-
rMYecKas cxema Ipou3BOJICTBA.

15. IIpousBoactBo OyTanuena. TexHomoruyeckas cxema MpoOU3BOCTBA.

16. IlpousBoxcTBO M30MpeHa. TexHomoruyeckas cxema Ipou3BOJICTBA.

17. TIpousBoactBo cTuposa. TexHogoruueckas cxema npou3BOACTBA.

18. IIpou3BojCTBO KampoiakTama. XMuMHU3M Ipoliecca.

19. Croco0sI morydeHus aneTmiieHa. TexHoIornueckas cxema mporu3BOICTBA alleTHIICHA
U3 KapOuaa kanpius. TeXHoIOoruueckas cxema MpOM3BOJICTBA alleTHIIEHa U3 YIIIEBOJOPOJIHOTO
CBIPbSL.

20. IIpou3sBoacTBO aneTanbaeruaa. TexXxHOIOornuecKas cxema mpou3BoICTBA.

21. TTpou3BOACTBO YKCYCHOM KHCIIOTHI. TE€XHOJOTUYECKAst CXeMa MPOU3BOJICTRA.

CoNR~ LN E
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22. BricokomorekyssipHble coennHeHus. CBOWCTBA, KIacCU(pUKALUSA U METO/bI MOJTyye-
Hust BMC. Ilonmumepu3zanus. Kinaccudukanus u xapakrepuctuka MetooB. [lonnkonaeHcanus.
Knaccugukanus u xapakTepucTuka METO0B.

23. TpousBoxacto 1emmon03bl. CynbUTHBIN croco0 Mpou3BoAcTBa. TexHOIOrHYecKas
cxema npousBojacTBa. CynbhaTHbIN crioco0 Npou3BoAcTBa. TexHoJornuecKkas cxema Mpou3Bo/-
CTBA.

24. Tlpou3BoAcTBO XMMHUYECKHX BOJIOKOH. Kilaccudukanus U XxapakTepucTuKa XuMuye-
CKUX BOJIOKOH. IlpuHImnuanbpHas cxema mpou3BOACTBA. IIpOM3BOJICTBO BHCKO3HOTO BOJIOKHA.
TexHonornueckas cxema Npou3BOICTBA.

25. Ipou3BoACTBO KAalpOHOBOTO BOJIOKHA. XMMM3M M MPHHLUUIHAIbHAS CXeMa MPOHu3-
BOJICTBA.

26. IIpomsBoacTBO miactuyeckux wmacc. Kiaccudukamus, oOmas XapaKTepHCTH-
ka.lloaukoHeHCalMOHHbIE TIOJIMMEpPHI U IUIACTMACChl HAa UX OCHOBE. [Ipou3BoacTBo (eHoruta-
CTOB. XMMHU3M U MPUHIMITHAIBHAS CXeMa IPOU3BOJICTBA.

27. Tlonmumepu3alMOHHbIE NOJIMMEPHI U IUIACTMACCHl HA UX OCHOBE. [Ipou3BoacTBO MO-
auaTIIIeHA. TeXHOIOTrHYecKas cxema Mporu3BOICTBA.

28. Ilpou3BoacTBO OyTaIMEH-CTUPOJILHOTO Kayuyyka. TexHoylornyeckas cxema Hpou3-
BosicTBa. [Ipon3BoacTBO pe3unsl. [IpuHIMTIMATBEHAS CXeMa POU3BOJICTBA.

Jluteparypa

1. baes, A.A. buorexunonorus. U3znarensctBo «Hayka», Mocksa, 1984 — 309 c.

2. EropoBa, T.A. OcHoBbl OuoTexHosoruu: Y4eO. mocobue uisi BBICHI. Mef. y4ed
3aBenennii / T.A.EropoBa, C.M.KnynoBa, E.A.)KuByxuna. — M.: M3parenbckuii LEHTP
«Axagemus», 2003. — 208 c.

ICCE IO JUCHUIIVINHE
IIpocMOTpETH JIEKIIMOHHBIE 3aIIUCH, TIO3HAKOMHUTBHCS C BBICTABKOM JINTEPATyPbl, IPOCMOTPETH B
3aJ1e MepUOANKE KYpPHAJIbI, pacCMaTpUBAIOLINE TPOOIEeMbl OMOTEXHOJIOTHH.
Ilpuzomoseumps 3cce: BUOTEXHOIOTHUS HA CIIy)KO€ YEIOBEUECTBY.

BOIIPOCHI AJA KPYI'JIOI'O CTOJIA
Tema «MeToab! O0MOTEXHOJIOTHI»

1. Ilpenmersl u 3a1auu, CTpyKTypa Ouotexnosnoruu. Mcropus pazsurus.
2. dU3MKO-XUMHUYECKUE METO/Ibl, UCTIONIb3yeMble B OMOTEXHOJIOTHH.
3. CoBpeMeHHbIE METO bl CO3/IaHHSI TPOMBIIICHHBIX IITAMMOB MUKPOOPTaHU3MOB.
4. Perynsauus MeTaboiau3Ma B MUKPOOHOH KJeTKe (peryJsius akTUBHOCTH, MEXaHU3M HHJYK-
IIUU U PEIpPEecCUr CHUHTE3a (PepMEHTOB, aMUHOKHUCIIOTHBIH KOHTPOJIb MeTaboI13Ma, KaTaboInuT-
Hasl pernpeccus, TPaH3UCTEHTHAs penpeccus).
5. I'eneTnyeckoe KOHCTpyHpOBaHUE iN VIVO:

a) MyTareHes, OJY4YEeHHUE U BbIIeJIEHUE MyTaHTOB. Pe- BepTaHThl, ayKCOTPOPHI;

0) XpPOMOCOMBI — OCHOBHOM r€eHETUUECKUN IEMEHT MPOKAPHOTUYECKUX KIIETOK;

B) IUIa3MMJIbI — Jap IPUPObI TeHHOIM MHKEHEPHUHU U MPOKIISATHE Bpayeil;

r) ¢aru — Ba)KHEHIINI HHCTPYMEHT N'€HETHYECKOIr0 aHAJIN3a U KOHCTPYHUPOBAHUS;

1) Tpolecchl 0OMeHa HacJeICTBEHHON MH(poMaIe; Beyle K peKoMOnHaIuu: THOpH-
IU3alisl DYKapUOTHUYECKUX KIIETOK, KOHBIOTalUs, TPAaHCAYKLMsS, TpaHchopmauus, CIHSHHE
IIPOTOIIACTOB.

3. 'eneTnueckast pekoMOMHAIHS N VItro:

a) ucrounuku JJHK nmns kiioHnupoBanusi, MeTo/ sl Boccoeaunenus ¢pparmentos JTHK;

6) meroasl BBeaenus JIHK B OaxrtepuanbHbie kieTku. Tumbl BekTOpoB. TpeboBaHus,
IPEIbABISEMBIE K BEKTOPAM;

B) KJIOHMPOBAaHUE, METObl HAECHTHU(HUKALMU KIOHOB, COJEpXkAIIUX PEKOMOMHAHTHBIE
JIHK. YcnoBus s3xcnpeccun 4yKepoJIHbIX TEHOB B MUKPOOPTaHU3MaXx.

IV . Knerounasi iH>)XEHEpUS:



39

a) KyJIbTypa KJIETOK XUBOTHBIX;
0) KyJbTypa KJIETOK paCTEHUH.

Tema «bHOTEXHOI0THSI M IHEPTETUKA)
DHepreTuveckas ouorexHnosnorus. O0Iue 3a1a4m.
[Tonyuenue 6uorasa.
[Tonyuenue 3TaHOJIa KaK TOILIMBA.
[IpeBparnienue 3HEprun COJIHEUYHOTO CBETA.
DOoTONPOU3BOJCTBO BOJAOPOIA.
OuncTKa CTOYHBIX BOI.

I

IMPUMEPHBIE YUEBHBIE 3AJIAYA

1. B anmapat anst KOHBEpCUM METaHa C BOJASHBIM MapoM MOJAI0T UX CMECh B COOTHOIICHUU
1:3. OnpenenuTh NPOLEHTHBIN COCTAaB CMECH, €CiM Npopearuposaiio 50% cmecnu.

2. Onpenenuth Maccy KaJbLMHUPOBAHHON cojpl, conepxkamend 10% npumeceid, koTopas
HeoOxouma Jis mpou3BoacTBa 109,1 kxr xpycranpHOro crekia coctaBa NaxO ¢ 3PbO ¢ 6SiO2

3. Jns cxuranus 20 1 cmecu ponaHa U OyTtaHa uzpacxojoBaHo 124 i kucnopozaa. Ompe-
JIETIUTh MPOLEHTHBIN COCTaB CMECH.

4. Kakyro maccy 65% a30THON KMCIIOTBI MOKHO IOJIyYUTh MOXKHO IOJIYYUTh U3 2 T aMMHU-
akKa, €CJIM BBIXOJ] MPOAYKTa OKUCICHUS B KOHTAKTHOM ammapare coctaBisieT 98%, a BbIXO/1 KHC-
JIOTHI B MOTJIOTUTEIBHBIX KOJIOHHAX cocTaBisieT 95% ?

21x2°63+0,98+0,95
NH3 HNT X = ------n-mmmmmmmmeeeeeeeee =69T
17 63 17

6,9 1 ----- 65% 6,9 » 100
X =---- 100% x = --------====mm=- =10,615T
65 OTBer: 10,615 T.

5. Ckonbko cypuka PB3Os, 60pHOM KHCIOTHI U KBapIIEBOTO MIeCKa HAJ0 B3STh JUI U3TOTOB-
nenns 10 T crexna cocraa PBO — 84%, B2O3 — 11,5%, SiO2 — 4,5% ?

6. Kaxyro maccy 77%-HOI CEpHON KHCJIOTHI MOXHO INOJY4YUTh U3 | T KoidenaHa, comep-
xkarero 10% npumeceit, eciu cTeneHb BRITOpaHus cepbl coctasisieT 97% ?0TBet: 1909,09 T.

7. Haiiftu oO6bemM amMMuaka, KOTOPbIl 0Opa3zyercs MpH OAHOKPATHOM IPOXOXKJIECHHH uepes3
KOHTaKTHBIN armapaTt cMecH, cocrosiiei u3 140 xr azota u 45 Kr BOAOPOa, €CIIH BBIXOJ MPO-
nykta coctasiseT 20%.

8. CocTtaBbTe MaTepHAIbHBINA OallaHC TIpoliecca HEUTpaIU3aIMU a30THOM KHCIIOThI aMMHUa-
koM. KoHneHTpanus a3oTHoil kucnotel — 55%, razoobpaznoro ammuaka — 100%, Hutpara am-
MoHHUsI — 85%. IloTepu aMMuaka U @30THOW KHUCIIOThI COCTABIISIIOT 1O 1%.

ITpuxon Pacxon
HcxoaHoe BEmecTBo m, KT [TponaykT, motepu m, KT

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

H.O 650,8 H20 (cokoBelii map) 176,47

NHs 2146 H.O 474,33
[ToTepu NH3 2,1
ITorepu HNO3 79

Htoro 1660,8 1660,8

9. CocTaBUTh MaTepUaAIbHBIN OajlaHC CHHTE3a aMMMaKa U3 YHCTOM a30TOBOJOPOIHON cMe-
CH, €CJIM BBIXOJ] IPOAYKTa COCTaBIAET 95%.

10. Haiitu HOpMmanbpHyt0 KoHUeHTpauuto 59,24%-ro pacTBopa cepHOW KuciaoTel. [lnot-
HOCTb — 1,49 r/em®.

11. CxoJIbKO KaJbIIMHUPOBAHHOM COJIBI, MEJIa M KBApIIEBOTO TMIECKa HEOOXOAMMO B3STh JIJIs
npousBojicTBa 100T okoHHOTO cTekia coctaBa NaO ¢ CaO ¢ 6Si02?
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12. OnpenenuTh Maccy cyiabdara aMMOHHUS O OTHOIICHHIO K PACcXOAYEMBIM KHCIOTE U
aMMHUaKy, eciu it noiaydenus 1 T ero pacxoayercs 0,97 T 78%-ro pacTBOpa CepHON KUCIOTHI U
09,27 T ammuaxa.

13. Onpenenuth Maccy aMMuaka, HEOOXOUMYIO ISl Ipou3BoAcTBa 5 T 60%-0i a30THOU
KHCJIOTBI, €CJIM IOTEPU aMMHUaKa COCTaBIIIOT 2,8%.

14. Onpenenuts Maccy BOJbI, HEOOXOIUMOH JJIsI CUHTE3a 5 T KOHLIEHTPUPOBAHHOM a30T-
HOM KHCJIOTBI, €CITU MOTEPU BOJBI COCTABISIIOT 5%. VicxoaHble BelecTBa — Boja, KUCIOPOI, JAH-
Mep JUOKCH/Ia a30Ta.

15. Cmemanst 70 ma 40%-ro pactBopa u 80 M 12%-ro pactBopa cepHoil kucioTsl. Onpe-
JIEJIUTH MIPOLEHTHYIO KOHLEHTPALIMIO [TOJIy4YEHHOTO pacTBOpa.

16. Xumudeckoe coeauHeHue — ras, coaepxkamui 87,5 % yrnepona u 14,3% Boaopona,
5,25 r xoToporo 3aHuMaeT 00beM 2,8 1. OnpenesnuTh CTPYKTYpHYIO (pOpMyITy, €Clii U3BECTHO,
YTO BEUIECTBO 00ECIBEYMBAECT OPOMHYIO BOJY.

17. Onpenenutsd BeIxoJ (%) MO OTHOLIEHHUIO K TEOPETUYECKH BO3ZMOXKHOMY, €CIIU IIPU MPO-
n3BoJCTBE 98%-HOI a30THOM KUCIIOTHI Ha KaXAYI0 €€ TOHHY pacxoayercs 0,29 T ammuaka.

18. Onpenenuts maccy 10%-ro pacTBopa, KOTOpsId HE0OX0oauMO TTpubaButh K 100 r 30%-
ro pacTBOpa, 4T00bI 00pa3zoBaycsa 26%-HbIil pacTBOP THIPOKCHIA HATPUSI.

19. Ilpu cxuranuu 5,76 T BemecTBa o0pa3zoBayiock 2,12 T coapl, 5,824 11 yriIeKHCIOro Ta3a
u 1,8 r Bozpl. OnpenenuTs MONEKYISIpHYIO (popMyTy BellecTBa.

20. Haittu maccy 96%-Ho# cepHOI KUCIOTHI, KOTOPYIO MOXKHO MOJYy4uTh U3 60 T cepHOTo
KOJTUe[aHa, €CJIA BBIXOJ OT TEOPETUYECKU BO3MOKHOTO cocTaBisieT 85%.

21.BbruncnuTh BBIXOJ NpoayKTa (B %), €ciiu Mpu IPOU3BOACTBE | T HErameHol M3BECTH,
coaepxamuit 85% CaO, pacxonyercs 1,7 T u3BecTHsIKa, coaepauiero 6% npumecei.

22. Kakas macca 96%-ro 3TaHONA MOXET OBITH MonmydeHa u3 45 m° HedTaHOTO ra3a (00b-
emHas noust otaHa — 11%), ecnu morepu coctaBnsatoT 15% ?

OTtBer: 12,46 k1

23. Ipu rasudukanuy 66 Kr yriis ¢ MaccoBoil gomeit yraeposaa 55,6% momyumnu 11 m® me-
taHa. HaifTu BBIXOJ MpOyKTa OT TeOpeTudecku Bo3mMoxHoro. Orser: 16,06%.

24. Ilpu snexTposinie xJopuaa HaTpus npu cuie Toka 1500A B TeueHue 36 yacoB ObLIO
noiy4eHno 67,94 xr xmnopa. OnpenenuTs BBIX0A 1Mo ToKy. OTBet: 95,1%

25. Haligute Macchl UCXOJHBIX MaTepUasIoB JUIS MPOU3BOJACTBA 1T KapOwIa KambIus, CO-
nepkamiero 10% npumeceit, ecnu antpanut mMapku AK coxepxut 96% yrieposaa, a U3BECTh —
85% okcuna kanpiusa. OTBeT: m (u3BecTHsIKA) = 926,47 xr; m (aHTpanuTa) = 527,34 K.

26. U3 100 xr TexHHUYeCcKOro Kapouaa kanbiws, coaepxaiiero 80% xapouna, moxyduwin 75
KI' YKCYCHOM KHc0Thl. HaliTH BBIXOA MPOAYKTaA OT TeOpeTHUECKH BO3MOXkHOTo. OTBeT: 88,89%.

27. O0beMHas 10Ji1 METaHa B MPUPOJHOM Ta3e coctaBisieT 95%. Omnpenenure 00beM 1Mo-
Jy4eHHOoro aueruiieHa u3 240 1 merana, ecinu ero BbeixoJ cocrabisieT 60%. OrBer: 68,4 1.

28. PaccuuTaiite Maccy meruinanerara (IoOOYHbIA MPOAYKT MPOU3BOACTBA YKCYCHOM KHC-
JIOTHI) MOJIy4aeMOI0 Ha YCTaHOBKE MPOU3BOAUTENBbHOCTBIO 2000 KI/4 yKCYCHOM KHUCIOTHI, €CIIH
BBIXO/I YKCYCHOUM KHCIJIOTBI Ha CTaJUM OKUCJIEHHUS cocTaBisieT 97% Ha aneTranbpieruj, a B METU-
nanerar npespamiaercs 1% auneranpaeruga. Orser: 12,85 kr.

29. U3 texunueckoro kapbuma kampimst Maccoi 20 KT MOJyYHIIN alleTUJICH, MPU MPOITyC-
KaHUU KOTOPOTo uepe3 M30bITOK OpoMHOM Boasl momyuwnu 86,5 kr 1,1,2,2-trerpaGpomaTaHa.
Omnpenenure MaccoByro oo CaCz B TexaudeckoM kapomae. Oreer: 80%.

30. Ipu B3auMozeiicTBUM 2M°MOHOOKCHIA YIJIepoaa H 5 M° Bogopoda momydmnu 2,04 kr
MeTaHosa. HaliTu BBIXOI TPOIYKTa OT TEOpETUUIECKH Bo3MokHOTO. OTBeT: 71,4%.

31. Haiitu Maccy aneranabpAeruaa, KOTOPYK MOKHO MOIy4duTh U3 500 KI' TEXHMYECKOTO
KapOuaa xaibitus, comxepxkarmiero 10,4% mpumMeceid, eciau BBIXOJ alleTalbJeruaa COCTaBISET
75%.

Otser: 231 kr.
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32. Kakyto maccy MypaBbHHON KHCJIOTHI MOXKHO MOJYYUTh KaTAIUTUYECKHUM OKHCICHUEM
420 M3 mpupoaHOro rasa, comepikamero 96% meTana (H.y.), €CIIH BBIXOJ KHCIOTBI COCTABIIAET
70% ?

OtBeT: 579,6 kT.

33. Haiitu maccy nesmnoiio3sl 1 00beM 80%-ro pacTBopa a30THOW KUCIOTHI (TNIOTHOCTh —
1,15r/cM®) HEOOXOaUMBIE [T TIONMydYeH s TPMHUTPOILEILTIONO03bI Maccoii 990 KT, eclu BHIXOJ ee
cocTaBisaeT 66,7%. OrBer: 8§10 kr 1eumro10361 M 1027 1 a30THOM KUCIIOTHI.

34. Haiitu maccy nosiomuTa, conepxkamiero 8% mnpumeceil, HeOOX0IUMOTO ISl IPOU3BOJI-
cTBa 56M° HOKCHIA yriepoja, eciu Bbixos coctanisieT 90%. OrBer: 225 kr.

35. B peakTop [uisl IOJIy4€HUsl BOJOPOAA IPOINYCTUIIM CMECh MOHOOKCH/JIA yIiIepoja U BO-
JSTHOTO Tapa B cooTHomeHuu 1:5. Onpenenuth NpOLEHTHBINA cOCTaB 00pa30BaBILEHCs Tapora3o-
BOIl CMECH, €CIIM COJIEpKaHUE MOHOOKCHUA YIJIepoJia MoCie €€ BbIX0/1a U3 KOHTAKTHOIO armapa-
ta coctaBisuio 10%. OrBer: CO — 10%; H20 — 76,66%; CO2 — 6,67%; H2 — 6,67%.

36. IIpu npokanmuBanuu 48,3 T KpucTamwioryapara cynbdara Harpus odpasoBainocs 21,3 T
6e3BoiHOM comu. OnpenenanTh COCTaB KPUCTAJUIOTUIpaTa cylb(dara HATpus.

OtBet: Na;SO4 ¢ 10 H20.

37. Haiitu Maccy menu, BBIJICIMBIIECIHCS HA KaTOJE MPHU MPOMYCKaHUH Yepe3 pacTBOP Me-
HOTO KyIIOpOca JIEKTPUIECKoro Toka cuiioi 2,68A B teuenue 30 munyt. OrBet: 1,6 T.

38. Ilpu geruapupoBanuu 4,24 Kr 3TUIOEH30Ja MOTYYUIH CTHPOJI, BBIXOJ KOTOPOTO CO-
craBui1 75%. Kakyto maccy pactBopa OpoMa B TETpaxJIOpujie yriiepoia MOKET 00ECIBETUTD T10O-
Jy4YeHHBIA CTUPOJI, €CJIM MAccoBas 0Jisi Opoma B pacTBope coctaBiseT 4% ?0t1Bet: 120 k.

39. Ompenenuth HopMyTy BTOPUIHOTO aMHUHA, MACCOBBIC JIOJIM aTOMAapHBIX yriIepo/a, BO-
JIOpoJia U a30Ta B KOTOpoM cocTaBiisitoT 61%, 15,3% u 23,7%.

OtBet: C3H9N nnu CHs — NH — C; Hs (MeTuimaTriiamMun).

40. Haiitn maccy mpomuiata HaTpus, KOTOPBIM MOET OBITh MOJY4YEH MPU B3aWMOJEH-
ctBum 15kr nponanona-1 ¢ 9,2 xr narpus. OrBer: 20,5 kr.

41. Kakas macca ¢opMaarHa MOXET 00pa30BaThCs, €CIM HCIONb30BaTh allbJETU, MOTY-
YeHHBIH MPU KaTaTHTHIECKOM OKHCIeHHH 336 M3 MeTana (H.y) KHCIOPOZOM BO3/IyXa, €CIH BbI-
XOJ] IPOJYKTa B peakiuu okucieHus pased 60% ? Orser: 675 kr.

42. Haittu 06beM 80%-T0 pacTBOpa yKCYCHOM KHCIOTHI TNIOTHOCTHIO 1,070 /M1, KOTOpBIH
HAJ0 B3STh AJI IPUTOTOBIEHUS 6%-T0O pacTBOpa CTOJIOBOrO ykcyca o6beMoM 200 Ml U MIOTHO-
cteio 1,007r/mi. OTBet: 14,1 MiI.

43. Kakas macca 6eH3oma notpedyercs Ui noiaydeHus 279 Kr aHWINHA, €CITU BBIXOJ €T0
cocrasiusieT 75% ?0t1BeTt: 312 Kr.

BOITPOCHI K 3AUYETY

[Tpeamer u 3anaun 6noTexHoaoruu. CTPYyKTYypa, NepUOIU3aLMs pa3BUTHSL.
CoBpeMeHHbIE METOBI CO3/IaHUS TPOMBIIIJIEHHBIX IITAMMOB.
OU3NKO-XUMUYECKHE METO/IbI, TPUMEHSIEMbIE B OMOTEXHOIOTHH.

4. Meroapl TEeHETHYECKOTO KOHCTpyUupoBanus in Vitro . Mcrounnku JJHK mis xioHu-
pPOBaHUs, METO/Ibl BOCCOETMHEHUS (hParMEeHTOB.

5. Tenerudeckoe KOHCTpyupoBaHue in Vivo. [Tonyuenne u BbeIeHIE MyTaHTOB. Pe-
BEPTAHTHI, AyKCOTPOQBI.

6. Tpanchopmarus. Vcmonp3oBaHrue XpOMOCOMHOM U TIA3MUHON TpaHC(HOpMaIUY B
KOHCTPYMPOBAaHUU IITAMMOB MUKPOOPTaHU3MOB.

7. Tlpomeccel oOMeHa HacleCTBEHHON nH(opmaIel, Beaymue K peKOMOWHAIINH Ha
IIpUMEpE KOHBIOTALIUH.

8. TIlporecch oOMeHa HacIeICTBEHHON HH(OPMAITHEH, BeayIie K peKOMOMHAIINH Ha
IIpUMeEpE TPAHCAYKIIMH.

9. Meroa cnusHUA MPOTOIUIACTOB, €r0 MUCIOJIb30BaHUE NMPU KOHCTPYUPOBAHUU IITAM-
MOB MUKPOOPTaHU3MOB.

10. Mero/bl noMy4YeHHs MPOTOILUIACTOB. 3HAYEHUE JJIsI CEJIEKIIHH.

wmn e
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11. daru — BakHelIInEe UHCTPYMEHThI TEHETUYECKOT0 aHAJIN3a U KOHCTPYUPOBAHUS
[ITAMMOB OaKTEPUH.

12. TInazmuael. OcobennocTu opranu3anuu. Kinaccudukanms.

13. uddepenurpoBka u KamrycoreHe3 Kak OCHOBA CO3AaHUs MEPECaJOYHBIX KYJIbTYP.

14. BekropHble MojeKyibl. Tunsl BekTopoB. TpeboBaHMs, IPeabsBIsieMble K BEKTOPAM.

15. Meto/1bI BBEJIEHUSI BEKTOPOB B KJIETKY PELIUITUEHTA.

16. KnonupoBaHHe U 3KCIIpeccus 4y>KEpPOAHbBIX T€HOB B KiIeTKe. MeToabl
UACHTH(HUKAITIH KIOHOB.

17. HWcnonb3oBaHue METOOB F€HETUUECKON HHKEHEPUHN AJIS TOJTyUYEHUS [ITaMMOB
POU3BOIUTENICH UHTEP(HEPOHOB.

18. IlonuknoHanbHBIE © MOHOKJIOHAJIbHBIE aHTUTENA. MeTozb! coznanus. [lpumenenue.

19. Knerounas umxeHepusi. KynbTypsl )KUBOTHBIX U PACTHTEIBHBIX TKAHEH.

20. I'enernueckas MHKeHepHs pacTeHUil. TpaHCreHHBbIE pacTEHUs.

21. BO3MOXXHOCTH T€HETUYECKON HHKEHEPHH KUBOTHBIX. TpaHCTEHHBIE )KUBOTHBIE.

22. llepcniekTuBsl pa3BUTHUA OMOTEXHOIOTUU. [lonuTHKa B 0671aCTh pa3BUTHS
OMOTEXHOJIOTHH.

23. 3amaun OMOTEXHOJIOTMYECKUX IMPOU3BOACTB. lMcnoiab3oBaHHE KOMMEpPYECKHX IpO-
JlyKTOB B HAPOJITHOM XO35HCTBE.

24. CoznaHMe UCKYCCTBEHHBIX aCCOLMALUN KyJIbTUBUPYEMBIX KJIETOK BBICIIUX PACTEHHM
C MUKpOOpraHu3MaMy (KIyOeHbKOBBIMU OaKTEPHUSIMH, IMAHOOAKTEPUSIMHE, TPHOAMU H T. 11.).

25. MukpoOHoJIOrn4eckre TEXHOJIOTUU KaK OCHOBAa OMOTEXHOJIOTUM B 11esioM. CXo/cTBa
U OTJINYMS XUMUYECKHX B OMOTEXHOJIOTHYECKUX MTPOU3BOJICTB.

26. Craguu OMOTEXHOJOIMYECKUX HporeccoB. Cxema Npor3BOICTBA.

27. Knaccudukanus OMOTEXHOIOTUYECKHX TPOLIECCOB.

28. XapaKTepHuCTHKa IMUTATENIbHBIX CPell, ChIPhe JUIsl UX MIPOU3BOACTBA.

29. XuBas KJeTKa — HEHTPAIbHOE 3BEHO OMOTEXHOIOTHYECKOTO Mporecca. TpedoBaHus
HpPEeIbIBISEMbIE K IPOMBIIUIEHHBIM IITAMMAM.

30. XuBas kieTKa — HEHTPaAIbHOE 3BEHO OMOTEXHOJIOTUYECKOTO Mporecca. TpedoBaHus
HpPEeIbIBISEMbIE K IPOMBIIUIEHHBIM IITAMMAM.

31. TexHoONOTHS MPOU3BOICTBA OEITKOBBIX BEIIECTB.

32. IIpou3BoACTBO MEPBUYHBIX METAOOIUTOB.

33. IIpom3BoaCTBO NMEPBUYHBIX METAOOIUTOB.

34. TexHONOTHs MPOU3BOACTBA KAICYJIbHBIX MOJIUCAXapPUIOB.

35. [Nomyuyenne MUIUIOB METOJaMU OMOTEXHOJIOTHH. VICIIOIb30BaHKE JIUTTHIOB
MHUKPOOHOT'O MPOUCXOXKJICHHS.

36. Umxenepnas su3uMonorus. Chepbl MPHIOKEHHUS.

37. ®epMeHTHI UCIIOIb3yEeMbIE B TPOMBIIIIEHHOCTH. MICTOUHNKH, KTacCUpUKAIIHSL.

38. UmmobOwmmm3oBanabie (epmeHTh. [IpemMyinecTBa mepen CBOOOAHBIMH IpEIIIie-
CTBEHHUKaMH.

39. XapakTepHucTHKa U KIaCCU(PHUKAIHSI HOCHTEIEH UCTIONB3YEMBIX ISl HMMOOWITH3aInN
(bepMeHTOB.

40. ®wusnveckue METOIbl HMMOOMIN3AINH (DEPMEHTOB.

41. Xumudeckre MeTOoIbl HIMMOOHIN3auU (PEePMEHTOB.

42. TlpuMmeHeHNe WMMOOMIN30BaHHBIX (PEPMEHTOB B Pa3IMYHBIX OOJACTAX HAPOIHOTO
XO35MCTBa.

43. Hcnonbs3oBaHue GEPMEHTHBIX CHCTEM MHKPOOPTAaHH3MOB B TIHIIEBON
IPOMBIIIJICHHOCTH.

44. JlocTrKeHHs OMOTEXHOJIOTHH UCIIOJIb3YEMbIe JIIsl PEIIEeHHs SKOJOTHYECKUX
npooieMm.

45. Hcnonp3oBaHKe 3HAHUH OMOTEXHOJIOTHH B IIIKOJIBHOM KYpPCe XHMMHUH.

46. Ilytu nossimeHus 3ppekTuBHOCTH (POTOCUHTETUYECKUX CUCTEM.

47. AKTyaJbHOCTB ITPOOJIEMBI 0OECTICUCHHS YeIOBEUECTBA dHEPTUEH. broTtexHomorum —
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JUTSL pEIICHUS SHEPTETHUECKUX MPooIIeM.

48. HMcnonb3oBaHME 3HAHMH OMOTEXHOJIOTHH B MIKOJIBHOM Kypce OMOJIOTUH M XMMHH.

49. Tlonatue u conaepkaHue HayKu «XHUMHUYECKas TEXHOJIOTHSA», CBSI3b €€ C JPYTHMH
HayKaMu. XHMMHUYecKasi IPOMBIIUIEHHOCTh KaK OTpaciib MaTepHalIbHOTO Mpou3BoAcTBa. OcoleH-
HOCTHU OTPACJIEBOM CTPYKTYPhl XUMUYECKOT0 KoMmIliekca. COBpEMEHHOE COCTOSHUE XUMHYECKON
IPOMBIIIICHHOCTH, XUMHU3AIHsI HAPOJAHOTO X035 CTBA.

50. Chipné, ero Buabl, Kkinaccupukanus, oOmias MOAroToBKa chipbs. [IpuHuum parmmo-
HAJILHOTO WCIOJIB30BAHUS CBHIPbs. MeXaHNuecKue M (PU3NKO-XMMHUYECKHE METOABI OOOTalCHHS
CBIPBS.

51. Buasl ¥ HMCTOYHHMKH SHEPrUM, MPUMEHSEMbIE B XHMHUYECKOH MPOMBIIIIEHHOCTH.
DHEpProéMKOCTh XUMHUKO-TEXHOJOTUYECKUX MpoleccoB. PalMoHalIbHOE HCIONB30BAHUE SHEP-
run. HoBble BUJIBI DHEPTUU B XUMHUECKOW POMBIIIJICHHOCTH.

52. Boja B XMMHUYECKON MPOMBIIUIEHHOCTH. XapaKTepucTUKa MpupoaHbix Boa. [loaro-
TOBKA MPOMBIIIUIEHHON BOJIbI. OUUCTKA MUTHEBOW BOJIBI.

53. XUMHKO-TEXHOJOTHYECKH TMpolecc, ero cTpykrypa. Kiaccudukanus XUMHKO-
TEXHOJIOTUYECKUX IMporeccoB. Opranu3anus XAMHKO-TEXHOJIOTHYECKOTO TIpoIiecca.

54. OOmias xapakTepHUCTUKa U KIacCU(UKALUS MPOLIECCOB XUMUYECKOW TeXHOJOTuu (5
IpyII IPOLECCOB).

55. Katanu3 B XMMHUYECKOW MPOMBIIUIEHHOCTH. THIMBI KAaTaJIUTHUYECKUX MPOIECCOB.
CaolicTBa TBEPIBIX KaTaIM3aTOPOB.

56. KonrtakTHbIe anmapaTsl. Y CTPOMCTBO U MOKA3aTeNu padOThl KOHTAKTHBIX allaparoB.

57. Tumbl TEXHOJIOTMYECKHX CXEM, TEXHOJOTUYECKHNE M TEXHUKO-3KOHOMUYECKHE MOKa-
3aTeIr XUMUYECKOTro MPOU3BOJICTBA. baaHchl Mpon3BOACTBA MPOTYKITHH.

58. Cepnas kuciota, e€ CBONCTBa, copta, mpuMeHeHne. ChIpbEé CEPHOKHUCIOTHOTO IPO-
u3BoJcTBa. CriocoObI MPOU3BOACTBA CEPHON KHUCIIOTHI.

59. Tlomyuenue okcuua cepsl (V). OGxur KoTYeIaHA KaK TIPUMEP TeTEPOreHHOTO HeKa-
TaJIMTUYECKOro nporecca. CxUraHue cepsl U CEpoOBOAOPOAA MPHU MPOU3BOJICTBE CEPHUCTOTO I'a-
3a.

60. Tunbsl 00KMrOBBIX MeYel U Medel A COKUTaHUs cepbl B IPOM3BOJICTBE CEPHON KHC-
noTel. CrenranbHas O4MCTKAa 00KHUTOBOTO Ta3a.

61. Oxucnenue okcuaa cepsl (IV) kak npumep oOpaTUMOrO reTepoOreHHOro KataauTuie-
ckoro mporecca. Xemocopomus okcuna cepol (V). IlpuniunuansHas cxema mpou3BOJICTBA Cep-
HOW KUCJIOTBI KOHTAKTHBIM CITIOCOOOM M3 KOJTYEaHa.

62. OCOOEHHOCTH TPOHM3BOJICTBA CEPHOW KHCIOTBHI 1O «KOPOTKOW CXEMe», CIocoO0M
«MOKpOro katanu3a». OCHOBHbIE TEHICHLIMU B Pa3BUTHH CEPHOKUCIOTHOTO IPOM3BOJICTBA.

63. CoenuHeHHs a30Ta, MX 3HAYCHHE U HAPOIHOTO XO3sAHCTBa. [IpOoMBINUIEHHBIE Me-
TOJIbI CBA3bIBaHMS a30Ta. ChIphE B MPOM3BOACTBE aMMHUAKA.

64. CriocoOBI TPOM3BOJICTBA a30Ta U BOJIOPOA JUIS CHHTE3a aMMHUaKa.

65. CuHTe3 aMMMaKa Kak MpUMep KaTaIUTHYeCKOro Inpoiecca. TeopeTnueckne OCHOBBI
cuHTe3a. [Ipom3BoacTBo ammuaka. [IpuHIMIIAANBEHAsS cXeMa MPOM3BOICTBA aMMHUAaKa TIPU CpeJi-
HEM JIaBJICHUH.

66. AzoTHas kucioTa, €€ cBoiicTBa, mpuMeHeHHe. OCHOBHBIC CTAaIUW TIPOU3BOICTBA.
Teopernueckre OCHOBBI OKHCIIEHUSI aMMUaKa METO/I0M U30MPaTEIbHOTO KaTaln3a.

67. TlpuHIMTIMAIbHAS CXeMa MPOU3BOJICTBA pa30aBICHHONW a30THON KUCIOTHI KOMOWHH-
POBaHHBIM METOJIOM, €r0 MpeumMylnecTBa. [Ipon3BOICTBO KOHIIEHTPUPOBAHHOW a30THOM KHCIIO-
THI.

68. Cnoco0Obl monmyueHust cosneid. Posib MuUHEpanbHBIX YyAOOpEHMH M CPEICTB 3allUThI
pacTeHuid Juisi HapoJaHoro xo3sicTBa. Kinaccuduxanus u xapakTepucTuka MUHEPAJIbHBIX y100-
pEHUN.

69. A3zoTHbIe yoOpeHus, ux kiaaccuduxaius. [Ipon3BoaCcTBO aMMOHHITHOM CETTUTPHI.

70. Kapbamuna. IIpousBonactBo kapOamuna. [IpuHunnuansHas cxema mporu3BOICTBA.

71. Kanuiiaple ynoopenns. DU3uK0o-XUMHUYECKHE TTPOIIECCH UX MOTYyUCHHUS.
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72. ®ochopHbie ynoOpeHus, ux Kiaccudukaius, celpbE. [Ipor3BOACTBO MPOCTOTO M
nBoiiHoro cynepdocdarta. [lpuHunuanpHas cxema Mpou3BO/ICTBA.

73. Cumukatsl. Knaccudukanus, cblpb€, TUIIOBbIE TEXHOJIOIMUYECKHE MPOLIECCH MTPOU3-
BOJICTBA CMJIMKATOB. [Ipon3BOICTBO CTPOUTEIBHBIX MATEPUATIOB: U3BECTH, KUPIIHUYA.

74. Orneynopbsl. OCHOBHBIE BHJIbl OTHEYIIOPOB, NMPUHLMIIBI UX mosnydeHus. Ilpousson-
CTBO NopTiaHALeMeHTa. PU3UKO-XUMUYECKHUE MTPOLIECCHl U IPUHLMIINAIbHASL CXEMa IPOU3BO/-
CTBa.

75. Crexno. CocraB, crpoenue, kinaccudukanus crékon. Bapka crekna. I[lepepaboTka
CTEKJIa.

76. Teopernueckre OCHOBBHI MPOMBIIUIEHHOTO 3JeKTponu3a. KonnyecTBeHHBIE MOKa3a-
TeJIN Tpolecca 31ekTpoaun3a. [Ipon3BoacTBO XI0pa U THAPOKCHIA HATPUS METOJIOM 3JIEKTPOIIH-
3a. TeopeTrueckue OCHOBBI AMEKTPOIIH3a ¢ AMa(parMeHHbIM U PTYTHBIM KaTOJIaMH.

77. Metamryprus. Ceips€ 4€pHON U 1IBETHON MeTamypruu. OCHOBHBIE CITOCOOBI TIOJTY-
YEHUS] METAJUIOB.

78. llBetHas meramryprus. [Ipou3BoAcTBO amroMUHUSA. MeTObI MOJIy4YeHUs INIMHO3EMA.
XHMH3M Tpoliecca IPOU3BOCTBA ATIOMUHUS U IPUHLMIIMAIBbHASL CXEMa ITPOU3BOJICTBA.

79. Cnassl. CritaBel 4€pHOM 1 1BeTHOM Metamutypruu. [IponsBoacteo uyryna. Teope-
TUYECKHE OCHOBBI JJOMEHHOTO Tpoliecca. YCTpOMCTBO M paboTa JOMEHHOW meud. J[oMeHHBII
JIBOP.

80. IIpoumsBoxactBo cramu. Knaccudukanus u cpaBHUTENbHAS OLEHKA METO/IOB BBITLIAB-
KU cTaju. MapTeHOBCKUI CIIOCO0 BBIIUIABKU CTAIU, €M0 OCOOEHHOCTH.

81. KucinopoaHo-KOHBEPTOPHBIN CIIOCOO MPOM3BOACTBA CTallM, ero ocodeHHocTH. [Ipo-
U3BOJICTBO JIEKTpOCTaNIU. TeXHOJIOrn4ecKas cxema Ipou3BO/ICTBA.

82. IlpuHumnmanpHasi cxema MPSMOTO BOCCTAHOBIICHHS jkeie3a u3 pyad. llopomkoBas
METaJUTypIHysl.

83. TommmBo. Knaccudukarmus TorumB. OCHOBHBIE CIIOCOOBI MEpepabOTKH TBEPBIX,
KHUJIKMX U Ta3000pa3HbIX TOILIMB.

84. Tlepepabotka TBepaoro torumBa. KokcoBanme. IlomykokcoBanue. YnaBJIMBaHWE U
nepepadoTKa NPOTyKTOB KOKCOBAHUS.

85. lasuduranms TBEpAOTO TOIUIMBA. ABTOTEPMUYECKHE TPOLECCH. AJUIOTEPMHUYECKUE
IIPOLIECCHI.

86. Hedtp. Xapakrepuctuka, Kiaccuukamnus, MOAroToBKa HepTH K mepepadboTke. Du-
3U4yecKre MeTo/ibl epepadoTku HepTH. Ileperonka HegTu. TexHoMOrnUeckas cxema Mpou3BO/-
CTBa.

87. Xumuueckue MeToJbl nepepaboTku HepTH U HedrenpoaykroB. Kmaccupukanus u
KpaTKasi XapaKTepUCTHKa METO/10B BTOPUYHON NepepaboTKu HeTH.

88. Tepmuueckue crocoOsl nepepadbotku HedTu. [IpMHIMIHATBHAS cXeMa TePMUYECKO-
ro KpEeKHHra.

89. Karanutuueckuii KpekuHT He(TH. TexHOMOrHUECKasi cxema MpOU3BO/ICTBA.

90. I'azooOpa3HOe TOTMBO. XapaKTepUCTHKA M criocoObl iepepadoTku. KoHnBepcus me-
TaHa. TexHojoruueckas cxema pou3BOJICTBA.

7 HIEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT Ui, NCIIOJIb3YEMBIX
B NPOIECCE OBYYEHUA

NudopmannonHbie TeXHOJIO0TMH — 00yUeHUE B 3JIEKTPOHHOM 00pa3oBaTeabHON cpejie ¢
LEJIBI0 PaCUIMPEHHs IOCTYTa K 00pa30oBaTelbHbIM pecypcaM, YBEIMUSHH KOHTAaKTHOT'O B3aUMO-
JIEUCTBUSI C TIpeTioiaBaTesIeM, MOCTPOSHUS WHIUBUIYAIBHBIX TPAEKTOPHH MOJATOTOBKH, 00BHEK-
TUBHOT'O KOHTPOJII U MOHUTOPUHIA 3HAHUN CTYJIEHTOB.

B oOpaszoBarensHOM Iporiecce Mo AUCHUIUIMHE UCTIOIb3YIOTCS Cienytome nHpopMaiu-
OHHBIE  TEXHOJIOTMH, SIBISIONIUECS  KOMIIOHEHTAMH  OJJEKTPOHHOW  HMH(OpPMAIMOHHO-
obpazoBarenbHol cpenbl BITIY:

e Cucrema snexktponHoro ooydenuss ®I'bOY BO «bI'TIY »;
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e DJEKTPOHHBIC OMOTUOTEYHBIC CHCTEMBI;
e MyJnbTUMEIUIUHOE CONMPOBOKICHUE JICKIUA U TPAKTUUECKUX 3aHSATHM.

8 OCOBEHHOCTHU U3YYEHUA JUCHUIIVIMHBI 1JIs1 UTHBAJIMAOB U JINL
C Or'PAHUYEHHBIMH BO3MOXKHOCTAMMU 3/10POBbA

HpI/I O6y‘-I€HI/II/I Jiil ¢ OrpaHUYCHHBIMA BO3MOYKHOCTSAMU 300POBbA IPUMCHAKOTCA aaarl-
TUBHBIC 00pPa30BaTEIIbHBIC TEXHOJIOTUU B COOTBETCTBUHU C YCIIOBHSIMH, U3JIOKCHHBIMH B pa3iese
«Oco0eHHOCTH peanu3anuu 00pa3oBaTeIbHON IPOrpaMMBbI JJIsi UHBAIUIOB H JIMI C OTpPaHHYECH-
HBIMH BO3MOKHOCTSIMH 3JI0OPOBBS» OCHOBHOM 00pa30BaTENbHON MPOTrpaMMBbl (HCIOJIh30BAHUE
CIIeuaJIbHbIX y‘-Ie6HBIX HOCOGI/Iﬁ U IAUOAKTUYCCKHUX MATCpUajiOB, CICHUAJIBHBIX TCXHHUYCCKUX
CpeACTB OOYYCHHUsI KOJUIEKTUBHOTO M MHIUBUIYAILHOTO IOJIb30BAaHUS, MPEIOCTABICHUE YCIIyT
accucTeHTa (IMOMOIIHWMKA), OKA3bIBAIOIIETO OOYYAOMIMMCS HEOOXOAMMYI0 TEXHHUYECKYIO TIO-
MOIIb U T. I1.) ¢ YY4ETOM WHAMBHLYaTHHBIX 0COOCHHOCTEH 00yUYaIOIIMXCSl.

9 CITIUCOK JIMTEPATYPbBI U UHO®POPMALIMOHHBIX PECYPCOB

9.1 JIutepatypa

1. Beckos, B.C. O0mias xumudeckasi TeXHOJIOTHS: yueOHHK Jutst By30B / B.C. beckos. -
M. : Axanemknura, 2006. — 452 c. (30 7k3.)

2. Xwuzaxos, B.B. IIpakTHKyM 10 XUMHUYECKOI TEXHOJIIOTUHU U IPUKIIATHON XHUMHUU:
yaeOHoe rmocobue 11t cTyAeHToB By30B / B.B. XKunkos. - biarosemenck: M3a-so bI'TIY, 2014.
— 124 c. (28 7k3.)

3. Coxkonos, P.C. Xumuueckas texnonorus. B 2 1./ P.C. Cokoios. - M.: Bianoc, 2000.
- T.1. — 368 c. https://obuchalka.org/2015100986857/himicheskaya-tehnologiya-tom-1-sokolov-
r-s-2000.html

4. Coxkomos, P.C. Xumuueckas texunosnorus. B 2 ./ P.C. Cokoinos. - M. :Binanoc, 2000.
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mmxcs o crerl. "buomorus" / T. A. EropoBa, C. M. Knynosa, E. A. Xusyxuna. — 3-¢ u3m.,
ctep. — M. : Akagemus, 2006. — 207 c. (95 7k3.)

6. Cracrok, E. M. JlabopaTopHble, CECMHHAPCKUE ¥ WHIUBUIYATbHBIC 3aHATHS 110 OHO-
TeXHOJOruH : YuebHo-meToauueckoe nmocodue / E. M. Cractok; BI'TIY, Dxonoruueckuii meHTp.
— bnarosemenck : 3n-so BI'TIY, 2002. — 100 c. (46 3k3.)

7. WBauenko, JI. E. CoBpeMeHHBIE METO/IbI HCCIEI0OBaHUS B MOJIEKYJISIPHONW OHOJIOTUU
u 6morexnonoruu [Tekcr] : yue6. mocobue / JI. E. UBauenko, C. U. JlaBpentbeBa ; M-Bo 06pa-
30BaHuA U Hayku Poc. @enepanuu, ®I'bOY BO BI'TIY. - bnarosemenck : M3a-so BI'TIY, 2018.
- 120 c. (33 2x3.)

8. buotexnonorus: yue6Huk ams crya. By3os / [U. B. Tuxonos [u ap.] ; nox pex. E. C.
Boponuna. — CII6. : TUOP/, 2008. — 703 c. (6 9k3.)

9. Kysnenos, A. E. Hayunbsie 0OCHOBBI 9KOOMOTEXHOJIOTHH : y4e0. TTOCOOMe ISl CTY/I.
By30B / A. E. Ky3nenos, H. b. I'panoBa. - M. : Mup, 2006. - 503 c. (10 3k3.)

10. IMponwna H.b. bruoxumudeckue OCHOBBI T€HETHUECKOW HHKEHEPHH, OMOTEXHOIOTHH
U TIOBBIIICHUS KayecTBa MPOAYKIMH pacTeHHeBozAcTBa (mecthb jekuuii) / [Iponnna H.b. — M. :
N3n-Bo MCXA, 2001. — 45 c. (5 7k3.)

11. Cassikun, 1O. O. buotexnonorus : yueoHoe nocodue / F0. O. Cazwikun, C. H. Ope-
xoB, W. W. Yakarnesa ; mox pex. A. B. Karnunckoro. - 3-e u3n., crep. - M. : Akanemus, 2008. -
253, [1] c. (16 3k3.)

9.2 ba3bl JaHHBIX U HHPOPMALMOHHO-CIIPABOYHBIE CHCTEMbI

1. Karanor o0pa3oBaTenbHBIX HHTEpHET-pecypcoB http://www.edu.ru

2. Caiit o xumuwu http://www.xumuk.ru/

3. Tomnynsapuas 6u0aMOTEKa XUMUYECKHX 3JIEMEHTOB

https://web.archive.org/web/20161021151915/http://n-t.ru/ri/ps/


http://www.xumuk.ru/
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DnexTponnas 6ubmmoreka MI'Y mo xumun http://mww.chem.msu.su/rus/elibrary/
Wurepuer nopran no ouorexxoioruu http://bio-x.ru
National Center for Biotechnology Information www.ncbi.nlm.nih.gov/PubMed
Caiit United States Patent and Trademark Office (USPTO) www.uspto.gov
Dialog Solutions — mouck o 6a3am JaHHBIX B 00JacTH (hapMaleBTHKH M KJIHHHYC-
ckoit meaunuusl http://library.dialog.com

9. European Patent Register www.european-patent-office.org

10. POCITATEHT www.fips.ru

9.3 DJIeKTPOHHO-0MOJIHOTEYHbIE PeCyPChl
1. Polpred.com O630p CMU/CnpaBounuk http://polpred.com/news.
2. DBC «lOpaiir» https://urait.ru/.

10 MATEPUAJIBHO-TEXHUYECKAS BA3A

Jlist npoBeieHus 3aHATUH JIEKIIMOHHOTO M CEMUHAPCKOr0 TUIIA, TPYNIOBBIX U MHIUBUY-
QIbHBIX KOHCYJbTALMN, TEKYIIEro KOHTPOJS M IPOMEXKYTOUHOH AaTTeCTallMu HCIOJb3YIOTCS
ayJUTOPUH, OCHAILEHHbIE y4eOHOI MeOelnblo, ayAUTOPHON JOCKOM, KOMIIBIOTEPAMHU C YCTAHOB-
JICHHBIM JIMLIEH3UOHHBIM CHEUAIN3UPOBAHHBIM [IPOTPAMMHBIM OOECIIEUeHUEM, KOMMYTaTOPOM
JUIs BBIXOJAa B 3JEKTPOHHO-OMOJIMOTEUHYIO CHUCTEMY M 3JIEKTPOHHYIO HH(OpPMalMOHHO-
oOpa3zoBarenbHyto cpeny BI'TIY, MynbTuMenuilHBIMU NPOEKTOpaMH, 3KCHO3UIIMOHHBIMU JKpa-
HaMM, y4eOHO-HarJsiIHBIMU TOCOOUSMM (KapThl, TaONULbI, MyJIbTUMEAUNHHBIE MPE3EHTALUN).
Jlis mpoBeieHust NPAaKTUYECKUX 3aHATHH TaK)Ke UCIIOJIb3YeTCs:

Aya. 109 «A». JlabopaTopus o0mieii XuMum

e KoMIUIeKT ayAuTOpHOI Mebenu

e HoyTOyk ¢ yCTaHOBJIEHHBIM JIMLIEH3MOHHBIM CIEIHATIU3UPOBAHHBIM POrPaMMHBIM
obecrieuenuem (1 miT.)

e MynbTumenuitHbiii npoexrop (1 mt.)

Tenesuzop (1 mT.)

®dotoanekrpokamopumetp (1 mr.)

Bognonarpesarens «Thermet» (1 mit.)

Harpesarens 11 npodupok (1 mr.)

[Mkad SL-65T (1 mit.)

XVMHYECKUE PEaKTHUBbI 10 TEMATHKE JIAOOPaTOPHBIX paboOT

Huctumstop (1 mT.)

Becwt EK-410 (Texauueckue) (1 mT.)

OnekrporuTa (3 mrT.)

Jocka nyst cymiku nocyasl (1 mr.)

Habop nocy bl npuHaANEKHOCTEH ISl IEMOHCTPAIIMOHHBIX OMBITOB 110 XUMHUU
Habop neraneii ans MOHTa)ka YCTaHOBOK, MILTIOCTPUPYIOIIMX XUMIIPOU3BOICTBA
Cronuk nogbemusbii (1 mT.)

HITatuB 11 geMoHCTpaunoHHbIX poOupok I1X-21 (10 mit.)

[rarus metamnuueckuit IJIB (10 mt.)

OkpaH (GoHOBBIHN yepHO Oenblit (ABycTOpoHHUH) (1 1mT.)

Amnmnapar Kunma (1 mmr.)

Amnmnapar juist npoesieHust xumuueckux peakuuit (AIIXP) (1 mrT.)

['openka ynuBepcanbHast (1 mrT.)

Habop 117151 ONIBITOB 10 XMMHH € IEKTPUUYECKUM TOKOM (DnekTponusép) (1 mT.)
Kommekt TepmomeTpoB

Kommnekr—na6opatopust «I[Tuénka—Y» (5 mrT.)

[TpubGop A IEMOHCTpAIMKU 3aKOHA COXpaHEeHUs Macchl BeniecTs (1 miT.)
[TpuGop 11st MIUTIOCTPALIMHU 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEaKLUHU OT YCIOBUH

N GA

(1 mT.)


http://www.chem.msu.su/rus/elibrary/
http://bio-x.ru/
http://www.ncbi.nlm.nih.gov/PubMed
http://www.uspto.gov/
http://library.dialog.com/
https://www.epo.org/searching-for-patents/legal/register.html
http://www.european-patent-office.org/
http://рolpred.cоm/news
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[TpuGop 11 OKUCTIEHHSI CIUPTA HAJl MEIHBIM KaTamu3aTopom (1 mt.)

[TpubGop a1 nmoaydeHus pacTBOPUMBIX TBepAbIX BemiecTB [1PB (1 miT.)

YcranoBka st ieperonku (1 mr.)

YcranoBka s GuIbTpoBaHus 1o BakyymoM (1 miT.)

Habop 111 3KoI0rn4eckoro MOHUTOPUHTA OKpYy:karoten cpeast (1 mrt.)

Hab6op mo anekTpoxumun 1adbopatopHsiii (1 mir.)

Ha6op no Tonkocnoitnoit xpomarorpaduu (1 mr.)

[Tpubop 11 nosyuenus rasos (1 wr.)

Hab6op kpucrammuyeckux pemerokx (1 mr.)

Habop nns MozmenupoBaHusi CTpOSHHsS] HEOPTaHMUECKUX BEIIECTB OPraHUYECKHX Be-

1 mT.)

HabGop s mozenupoBaHHsl TUIIOB XUMHUYECKUX peakuuid (Moaenu-anumkanuu) (1

Habop nns monenupoBaHus 3J€KTPOHHOTO CTpOeHUs aTOMOB (1 miT.)
Habop nns monenupoBaHus CTPOEHUS aTOMOB U MoJieKy (1 mT.)

Ayn. 219 «A» YuyeOHas 1abopaTropusi XMMHYECKOH TE€XHOJIOTHH

KommuiexkT ayauropHoiit medenu

[Trorutp (1 wT.)

Aynutopnas gocka (1 mr.)

KommbroTep ¢ ycTaHOBICHHBIM JIMIIEH3MOHHBIM MTPOTPAMMHBIM o0OecrieueHreM (3 1mT.)
MynbrumMeauitabii npoextop (1 mt.)

[TpunTep nazepHslii (2 mr.)

DKCMO3UIMOHHBIN SKpaH (HaBecHOM) (1 mmiT.)
SAMP-cnekTpomeTp HU3KOro paspemenus «Coun Tpak» (1 mrt.)
AxBaguctumarop [13-10 (1 mr.)

Becet GF-300 (1 mr.)

Becsl Topcuonnsie BT-100 (1 mT.)
Buckosumetp (4 mr.)

Honomep (3 wrT.)

Konaykromerp annon-4120 (3 mir.)

K®K-2 (1 mr.)

Jlrokemerp (1 mT.)

Memanka marautHas [1-2-6100 (2 mT.)
Monyns «Tepmuueckuii ananus» (3 mr.)
Monyns «TepmocTar» (3 mit.)

Monynb «YHHUBEpCaIbHBINA KOHTpOIIEp» (3 1IT.)
Monynb «nekTpoxumus» (3 mT.)

Monynb yHuBepcanbHbIi (6 mT.)

Ha6op cut KII-131(1 mmrt.)

[Tonspumerp (1 mit.)

[ToTentmomeTtp (1 mt.)

entpudyra nadoparopuas OITH-8 (¢ poropom) (1 mT.)
[lItatuB ass 371€KTPO0B (2 1mIT.)

OxcukaTop ¢ kpaHoM (1 mT.)

Monyns «ObmenadopaTopHbiiy (1 mit.)
Crnextpodoromerp (1 mir.)

Crnextpoporomerp KOK-3KM (1 mit.)
KommexkT apuomerpos (1 mT.)

Metponowm (1 mrT.)
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MocT peoXopaHbIi ¢ COCYA0M

Tepmocrtar TC-1/80 CITY (1 mT.)

[taTuBel 1151 MPOOUPOK, HarpeBaTeIbHbIC TPUOOPHI
XUMHYECKUE PEaKTUBBI M0 TEMATHKE JIAOOPATOPHBIX paboT

Ayn. 118 «A». JIaGopaTopusi ecTeCTBeHHO-HAY4YHOI HANIPABJICHHOCTH IeAaroruye-
ckoro Texnonapka «Kpanropuym-28» um. C.B. Jlankuna

KommekT ayauropHoi mebenu

Hocka 1-anemenTHas MenoBast MaruuTHas (1 mT.)

HoyTtOyxk (10 mT.)

M®YV npuntep Brother DCP-L5500 (1 mT.)

Anmapar Kunma (2 mr.)

Crepunuzarop ajis 1a60paTOpHOM MOCYIbI BO3AYITHBIH (1 1mIT.)
JlaboparopHoe 06opyioBaHUE 110 XUMHUU (6 IIT.)

MarnutHas memanka (1 mr.)

Ludposas nadoparopust mo xumun «Releony (6 mr.)
Ludposas naboparopus o pusuke «Releony (6 wm.)
Ludposas naboparopust o 6uosoruu «Releony (6 mir.)
Ludposas naboparopust o sxosoruu «Releony (1 mr.)
Y4eOHo-Hcce10BaTeNIbeKas JIabopaTopusi OMOCUTHAIOB U HEHPOTEXHOIOTHIA (6 IT.)
VYyeOnas 1abopaTopusi TOUHBIX U3MEpPEHUH (6 IIT.)
Muxkpockor yueOHbIi «IBpukay (6 mr.)

CamocrosiTenbHasi padoTa CTYAEHTOB OPraHU3YeTCs B ayJIUTOPHUSAX, OCHAILEHHBIX KOM-
HBI—OTCpHOﬁ TEXHUKOU C BBIXOJIOM B 3JICKTPOHHYIO I/IH(I)OpMaL[I/IOHHO-06paBOBaTCJ'IbHy10 cpeay
BYy34d, B CICHUATIU3UPOBAHHBIX J1a60paTop1/mx Mo AUCHUIUIMHE, a TaKXKC B 3ajiaX OOCTylla B JIO-
KaJIbHYIO ceTb BITIY.

JIunenznonnoe nporpammuoe obecredenne: Microsoft® WINEDUperDVC AllLng Up-
grade/SoftwareAssurancePack Academic OLV 1License LevelE Platform 1Year, Mi-
crosoft®OfficeProPlusEducation AllLng License/SoftwareAssurancePack Academic OLV
1License LevelE Platform 1Year; Dr.Web Security Suite; Java Runtime Environment; Calculate

Linux.

Pazpa6orunk: JlaBpentheBa C.U., kaHaugaT OMOJOTHYECKHX HAyK, MOLEHT Kadeapsl

XHUMHHU.
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11 IUCT UBSMEHEHHUH U JOIOJTHEHUN

YTBep:xkaenne usmeneHuii u nonojHenuit B PILJI s peanuzanmuu B 2023/2024 yu. r.

PaGouas nporpamma AMCUMILTUHBI IEpecCMOTpeHa, o0CyKeHa U o00peHa i peaan3a-
uu B 2023/2024 yyebHoMm rony Ha 3acemanuu Kadenpbl xumuu (mpotokon Ne 9 or 28 utoHs
2023 r.). B PI1/] BHeceHBI clietyIonue N3MEHEHUS U JOTIOTHCHUS:

Ne u3menenuns: 1
No cTpaHuilpl ¢ U3MeHEeHUEM: 45

B Paznen 9 BHeceHbI U3MEHEHHUS B CITUCOK JINTEPATYPHI, B 0a3bI TaHHBIX U HHPOPMAITMOHHO-
CIIPABOYHBIE CCTEMBI, B 3JIEKTPOHHO-OMOIMOTEYHbIE PeCypChl. YKa3aHbl CChUIKH, 00ecredn-
BAIOIIKE JIOCTYT 00YUYaIOIIUMCS K AJIEKTPOHHBIM yUY€OHBIM U3/IaHUSM U SJICKTPOHHBIM 00pa3o-
BarenbHbIM pecypcaM ¢ caiita DI'BOY BO «bI'TIY».

YT1Bep:kaenue uzmenenuii u qonojHenui B PIIJL nis peanuzanun B 2024/2025 yu. r.
Pabouas mporpamMma AMCHMILTAHBI TIEPECMOTPEHa, 00CYKIeHa U 000peHa I peaan3a-
uu B 2024/2025 yue6HOM roay Ha 3acenanuu kadenpsl (mpotokon Ne 8 ot 30 mas 2024 1.).



