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1 HOACHUTEJIBHASA 3AIIMCKA

1.1 Heab AMCOMIUIMHBI: CPOPMUPOBATH CUCTEMY 3HAHHMK B 00JaCTH OMOTEXHOJIOTHH H
MOHWMAaHUE MPOOJIEM XUMUYECKOW TEXHOJIOTUM Ha YPOBHE COBPEMEHHOTO COCTOSHUS XUMHUYE-
CKOM HayK{ U XMMHUYECKON POMBIIICHHOCTH.

1.2 Mecto nucuumiunel B cTpykrype OOII:

JucuumnuHa «XuMudeckas 1 OMOTEXHOJIOTHUS OTHOCUTCS K AUCHUUIUIMHAM 4acTH, Qop-
MHUPYEMOI ydacTHHUKaMu 00pa30oBaTeNbHBIX OTHOIIEeHUH, 6iioka b1 (b1.B.12).

Copep:xaHue AUCHUIUIMHBI 0a3UpyeTcss Ha 3HAHUSAX OPraHMYecKONW XUMUH, OHOJIOrHye-
CKOM XMMUH, OOIIeH U HEOPraHUYECKON XUMHUSI, U3YUYEHHBIX Ha MPEbIIYIINX Kypcax.

1.3 Iucumnniimna HanpaBJjieHa Ha jopMupoBaHHe cjeayomux komnerenmuii: [1K-2:

- TIIK-2. CnocoGeH oCymecTBIATh NENarornyeckylo NesTeIbHOCTh MO MPO(UIHLHBIM
npeaMeram (mpeameTaM (IUCUUIUIMHAM, MOAYJSIM) B paMKaxX MporpaMM OCHOBHOT'O OOIEro u
CpeIHero o0mero oopa3oBaHHUS:

e [IK-2.1 IlpumeHsieT OCHOBBI TeOpUH (PYHIAMEHTAJIBHBIX M TPHKJIAJIHBIX PA3/ICIOB
Oounonorun (OOTaHHWKH, 300JIOTHH, MHUKPOOHOIOTHH, T€HETHKH, OWOJIOTHMH Pa3BUTHS, aHATOMUU
4yeNnoBeKa, (PM3HOJOTHH PACTEHUI M KMBOTHBIX, OOIIEH SKOJOTHH, TEOPUU SBOJIOIMH) IS pe-
HICHUSI TCOPETUYECKUX U MTPAKTUUYECKUX 3a]1a4.

e [IK-2.2 [Ipumensier OCHOBBI TeOpUH (DYyHIaMEHTATbHBIX U MPUKIAIHBIX Pa3/IEelOB XU-
MUU (HEOPTaHMYECKOM, aHAIMTUYECKOW, OpraHMYecKou, ¢uimueckoir, xumun BMC, xumude-
CKHX OCHOB OHMOJIOTMYECKHX IPOIIECCOB, XUMUUYECKOW TEXHOJOTUM) JUIsl PEUICHUs TeOpeThye-
CKHX U ITPAKTUYECKHX 3a]1a4.

1.4 IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs. B pe3ynbrare usyueHus QUCIu-
IJIMHBI CTYACHT JI0JKEH

- 3HATh:

® XHMHYECKHE OCHOBBI (DYHKIIMOHMPOBAHUS MUKPOOPTaHH3MOB;

® METO/bl TEHETUYECKOr0 KOHCTPYUPOBAHUS, UCIIOJIb3YEMBIE C 1IEJIbI0 U3MEHEHHUS TeHe-
TUYECKON MPOrpaMMbl MUKPOOPIaHU3MOB;

® OCHOBHBIC 3aKOHOMEPHOCTH OMOTEXHOJIOTHYECKUX MIPOU3BOJICTB PA3JINYHBIX BEILIECTB;

e OMOTEXHOJIOIMUYECKHE METObl 3aIMThl OKPYXAIoUlel cpelbl OT MOOOYHOIO BO3JEH-
CTBUSI MUKPOOHMOJIOTHYECKOTO TTPOU3BOJICTBA;

MIPOBOJIUTh SKCIEPUMEHT, aHAJTU3UPOBATH PE3YNbTAT, 1€JaTh BEIBObL;
CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEANHEHUM;
3aKOHOMEPHOCTH XMMHUYECKUX MPEBPAIEHUN BEIIECTB;

CTPYKTYPY COBPEMEHHOW OPraHUYECKON XHUMUU;

OCHOBHBIE 3aKOHBI, SIBJICHHS U MPOIECCHI, U3y4yaeMble OPTaHUYECKON XUMHEH;

® CcTpoeHHe, (PU3NUECKre U XUMUUYECKHE CBOMCTBA BAXXHEHIITMX KJIACCOB OPTaHMYECKHUX
COCIUHCHMUIA,

e MEXaHHU3MBI pa3pbiBa U 00pa30BaHUs CBsI3€H B 3aBUCMMOCTH OT MPUPOJBI OpraHuye-
CKOTO CyOCTpaTa M peareHra.

— yMeTb.!

MPUMEHSATh TEOPETUUECKUE 3HAHUS HA IPAKTHUKE;

paboTaTh ¢ MUKPOOPTaHU3MaMH B YCIIOBUSIX CTEPUIILHOCTH;

pelaTh 3aa4u 1o npodieMaM MUKpPOOHOIOrHYECKOro CHHTE3a;
MIPOBOJIUTH IKCTICPUMEHT, aHAJTU3UPOBATH PE3YIIbTAT, /IeJaTh BEIBOJIBI;
MMACaTh YPaBHEHUSI XUMUYECKUX PEAKITUH;

MPOU3BOUTH PACUETHI 1O (OPMYJIaM U YPaBHEHUSIM;

® TIPUMEHATHh MPHUHIUIBI ¥ 3aKOHBI OPraHWYECKOW XMMHHU TMPU aHAIN3€ KOHKPETHBIX
XUMUYECKHUX MPOLIECCOB U SBJICHUIA;

® TIPUMEHATH 3HAHUS 00 AIEKTPOHHOM CTPOCHHH MOJEKYIN JJIsi OOBSICHEHHS PEeaKI[HOH-
HOM CITOCOOHOCTH OPraHUYECKUX COEAMHEHUI;
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® IIPOBOJUTH CaMOCTOSITEIbHBIN ITOUCK XUMHUECKOU I/IH(I)OpMaLII/II/I C HCIIOJIb30BaAHHUEM
Pa3IUYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX U3JaHUN, KOMITBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
Internet).
- BJIaJeTh:

¢ DJOKCICPHUMCHTAJIbHBIMU YMCHUSMU U HABBIKAMMU,
HaBbIKaMU MOACIIUPOBAHUA 61/IOTGXHOJIOFI/I‘-IGCKI/IX mponeccoB;
HaBBIKAMU HAINMCAHMS AIEKTPOHHBIX (POPMYIT aTOMOB;
3HAHUAMH O XMMHYECKUX CBOMCTBAX XMUMHYECKUX COGHHHCHHﬁ;
OCHOBHBIMH XUMHUYCCKHUMU TCOPUAMHU, 3aKOHAMH, KOHLCIIIUAMU O CTPOCHHUU U pPCaK-
LIHOHHOﬁ CHOCO6HOCTI/I OpTraHN4YCCKUX BCIICCTB W 3aKOHOMCPHOCTAX pPa3BUTHUA OPraHUYCCKOIO
Mupa;

® HaBBIKAMH PabOTHI C TAOOPATOPHBIM 000PYAOBAHUEM U MPOBOAMTH IKCIIEPUMEHTHI C
COOJTI0ICHHEM MPABWII TEXHUKH 0€30ITaCHOCTH.

1.5 O0mas Tpya0eMKOCTh IMCUMILIMHBI «XUMHUYeCKasi 1 OMOTEXHOJIOTHSD> COCTaBIIs-
eT 4 3auetHbix eaunaul (nanee — 3E) (144 gacos).

[Iporpamma mpegycMaTprBaeT U3yuyeHUE MaTepuaia Ha JEKIHUSIX U MPAKTUUYECKUX 3aHs-
tusix. [IpenycmoTpena camocrtositensHas paboTa CTyIEHTOB MO TeMaM U paszaenam. [Iposepka
3HaHUN OCYIIECTBIAETCS GPOHTANBHO, MHIUBUYaJIbHO.

1.6 O6bemM AUCHUILINHBI U BUABI Y4eOHOIi 1esITeIbHOCTH

O0BeM TUCHHUILINHLI M BHABI Y4€0HOH AeITeJIbHOCTH

Buj yueOHoii padoThl Bcero yacoB 8 cemectp
OO61as TpyA0eMKOCTh 144 144
AynUTOpHBIE 3aHATHUS o4 o4
Jlekuun 22 22
JlaboparopHbie pabOTHI 32 32
CamocTtosTenbHas paborta 54 54
Bu ©TOroBOro KOHTPOJIS: 36 9K3aMeH

2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHUE

Y4eOHO-TeMaTHYeCKHI I1aH (04Hasi popma 00y4ueHus)

AynurTopHble 3ausTusi | Camocro-

Bcero
Ne HanmenoBanue TeM (pa3aesioB) JlaGopartop- | sATEAbHAN
qyacoB | Jlekuuu
HbIe pa00ThI pa6ora
1. | Beenenue 4 2 - 2
[Tpenmer 6uotexnonoruu. Ilepuoau- 2 1 1
3aIusl pa3BUTHUS
[IpeameT XUMHYECKOUN TEXHOJIOTHUH, 2 1 1

ero 3HadeHue. XUMHUIecKast IIPOMBIII-
JICHHOCTb KaK OTpacCiib MaTCpHUAJIbHOT'O

TTPOU3BOJICTBA.
2. | Meroabl OMOTEXHOJIOTHH 26 8 2 16
CoBpeMeHHBIE METOJIbI CO3aHus 4 2 2

HpOMBII_HJ'ICHHBIX ImTamMmMOB MHKpOOp-
raHu3MOB. MeTobl KOHCTPYHPOBAHUS
in vivo

MeTo1pl FTeHETUYECKOTO KOHCTPYHUPO- 4 2 2
Banus in Vvitro. Ucrounuku JJHK ms
KIIOHHpOBaHMsI. MeTo/IbI BoccoeTnHe-
Hus gparmentoB J{HK. Bektopsi.
DKcnpeccHs 4y)KepOoJIHbIX T€HOB B




MUKPOOPTraHU3Max

HpI/IFOTOBJICHI/IC MUTATCIIbHBIX CPCO

l'enetnyecku  Moau(UIMPOBAHHbBIE
OpraHu3Mbl

KynbTypa KJIETOK U KyJbTypa TKaHEH.
[ToBepXHOCTHOE ¥ TTyOMHHOE KYJIb-
tuBHupoBanue. [Iporomnact pactu-
TEJBHBIX KJIIETOK KaK 00BEKT OMOJI0-
THYECKOro KOHCTPYHPOBAHUS

MMMyHOOMOTEXHOJIOTUS

MeTOIIBI CO31aHHA MOHOKJIOHAJIBHBIX
antutea. X ucnonap30BaHue 1 Jie-
YCHUA U JUAIrHOCTHKH 3a00JIEBaAHUH.

KoHcTpynpoBaHue mTamMMOB MPOAIY-
LIEHTOB WHCYJIMHA, a-,pB-,y-
UHTEP(HEPOHOB

Co3znanue accolyanuu KyJabTHBUpYe-
MBIX KJIETOK BBICIIIUX PACTEHHI C
MHUKPOOpPraHu3MaMu

HNHKeHepHAasi JH3UMOJIOTUA
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TexHOMoTHs MOTy4YEHUsT BHICOKOYH-
CTBIX ()EPMEHTHBIX IPENapaToB

Meronasl uMMoOmIu3anuu. Hocurenn
JUTSL UMMOOUIIA3aI[UA

Hcnonp3oBanue pepMEeHTOB B MHUIIIE-
BOI mpombliliuieHHoCcTH. OOHapyKe-
HUEe OMOXUMHUYECKON aKTUBHOCTH
MHUKPOOPTaHU3MOB IIPH POU3BOJICTBE
MUIIEBBIX MPOJAYKTOB

buotexHoNIOrus B MUIEBOM ITPOMBIIII-
JICHHOCTH

O6HapyxeHne XUMUYECKOW aKTUBHO-
CTH (PepMEHTHBIX CHUCTEM MHKPOOP-
TaHWU3MOB ¥  BJIHUSHHEC (PaKTOPOB
BHEITHEH cpe/ibl Ha €€ MPOsBICHHUE

[TpumeHeHre UMMOOHMITN30BaHHBIX
¢depmenToB. IMMyHO(DEpMEHTHBIH
aHaJIN3, €0 UCIIOIb30BaHUE B ME/IH-
nuHe. IMMmoOunn3oBanHeie hepmeH-
THI KaK JICKQPCTBEHHBIE MTPETIapaThl

buorexHogorusa u JHEPIreTuKa

(6}

[1yTn pemrenns sHepreTH4ECKOM npo-
0JIeMBI METOIAMHU OMOTEXHOJIOT U

N |

MukpoOH0JIOrn4ecKoe MosyuyeHue
YTJIEBOAOPOIOB, BOAOPOAA U T.1., UC-
M10JIb3YEMBIX B Ka4eCTBE TOIUINBA

Ixogornyeckass OMOTEXHOJIOTHS

\'

Boprba ¢ 3arps3HeHneM OKpyKaromen
Cpeabl ¢ TOMOIIbI0 MUKPOOPIaHU3-
MOB.

N

HpOI/I?:BO}ICTBO " UCIIOJIB30BAHUEC HUT-




paruHa 1 a30To0aKTepruHa

A»poOHBIC U aHAIPOOHBIE TTPOIECCHI 2 2
OYUCTKU CTOYHBIX BO/I.
OKCKypcust

6 ConuanabHbIi acNeKT OMOTEXHOJI0- 4 - - 4
THH
buorexHoorus: cBepIieHus u 2 2
HAJCHKIBL.
HpaBcTBeHHBIE TPOOIEMBI OMOTEXHO- 2 2
JIOTUU

7 CoipbeBasi 6a3a XMMH4YECKO#l Tpo- 12 2 6 4
MBIILIEHHOCTH
Buabl cbipbsi. DKOHOMUYECKOE 3HAYE- 3 1 2
HUE CBIPbsl B MPOMBINIICHHOCTH. ChI-
pBEBBIE pecypchbl AMYpPCKO# 06iacTu.
3Ha4YeHHe BOJIbl B MPOMBIIIJIEHHOCTH U 3 1 2
B ObiTy. CoCTOSIHME BOIOEMOB AMYp-
ckoit o6nactu u JlaneHero Bocroka.
Beiaenenue XaopucToro Kajus U3 4 4
CIJIbBUHHTA U €r0 aHAJU3.
YMsirdeHre BOIbI HOHOOOMEHHBIM 2 2
crocobom.
OcHoBHbIEe Hay4Hble NPUHLUUNBI U 34 6 16 12

8. | 3aKOHOMepHOCTH XMMHYeCKOH Tex-
HOJIOTHH
XHUMHKO-TEXHOJIOTHYCCKUH TTPOIIECC. 3 1 2
IIpon3BOACTBO CEPHON KHCIIOTBI
[Tonydyenune cepHOM KHUCIOTBI KOH- 4 4
TaKTHBIM CIIOCOOOM U3 CEpHI.
TexHOomorHs CBSI3aHHOTO a30Ta. 3 1 2
[Tonydyenue ammuaka u3 a30Ta BO311y- 2 2
Xa
Onpenenenue ABOMHON TOYKH THUIIPO- 4 4
dbocdar xampiusa — guruapodocdar
Kalpllisl MO PacTBOPUMOCTH OKCHJA
KaJblus B (ocOpHON KUCITIOTE
CunukaTHasi IpOMBIIUIEHHOCTb 3 1 2
[Tonyyenue JerKormiaBKuX CTEKOJ 2 2
ONEKTPOXUMHYECKOE MPOU3BOACTBO 3 1 2
[lonyueHne HUKENEBOTO MOKPBITHS 2 2
JIEKTPOXMMUYECKHM CIIOCOOOM
Metannyprust 3 1 2
Omnpenenenne KOPPO3UOHHOM CTONKO- 2 2
CTU METAJUIOB B KHUCJIOW U HEUTpAJIb-
HOU cpenax
ITepepaboTka XMMHYECKOTO TOIIITNBA 3 1 2
Hroro 3a cemecTp 108 22 32 54
JK3aMeH 36

UTOIO 144 22 32 54




HNHuTepakTHBHOE 00yUeHHe IO TUCHHUIINHE

Bux dopma Kou-

Ne HaumenoBanme TeM (pa3aesioB) HHTEPAKTUBHOIO BO

3aHSITHSA
3aHSTHS 4acoB

1. | [Ipenmer Ouotexnonoruu. llepmoausa- JIK Jleknus ¢ ommrOKamMu 2
LUSI pa3BUTHUS

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

rpynmnax

3 I'eneTnveckn MoaupUITMPOBAHHBIEC OP- TIK Jlexums-TUCKycCHst 2
TaHW3MBbI

4, Bboprba ¢ 3arps3HeHneM OKpYKaroIIeH JIK Kpyrusrit cron 2

Cpeibl C MOMOIIBI0O MUKPOOPTaHU3MOB.

5. | Buasl ceIpbs. DKOHOMUYECKOE 3HAUYCHHE JIK [TpocmoTp u oOcyxIe- 2
CBIpbS. B MPOMBINLIEHHOCTH. ChIpheBbIE HUE BUACO(DUITHLMOB
pecypcsl AMypcKoi 001acTu.

6. | Beimenenue xyopuaa Kanus U3 CUIbBHU- JIP Pabora B ManbIx 2
HUTA U €r0 aHaJu3 rpymnmnax

7. | 3HaueHue BOJIbI B MPOMBIIIJICHHOCTH U B JIK Jlexuus-gucKyccus 2
obiTy. COCTOSIHUE BOJIOEMOB AMYpPCKOU
obmactu u JlanpHero BocToka.

8. | Ymsruenue BoAbl HOHOOOMEHHBIM CIIO- JIP Pabora B Maibix 2
cOOOM. rpynmnax
UTOI'O 18

3 COAEPKAHUE TEM (PA3/EJIOB)

1. Beenenue

[Ipenmer u 3agaun GuorexHosoruu. Vcnonb3oBanue GpyHAaMEHTAIBHBIX UCCIEA0BAaHUM U
HAYYHBIX JOCTIDKEHHH B 007acTH OMOJIOTMYECKOW XMUMHH, MOJEKYISIPHOW OHMOJIIOTHH, MUKPO-
O6uonoruu, reHeTuku B OuoTexHonoruu. OCHOBHbBIE HampaBieHHUs OuoTexHojoruu. Mcropus
pa3BUTHUSI OMOTEXHOJIOTUH, MEPUOIU3ALUS C YIETOM HCIIOJIb30BaHUS IPUPOIHBIX U HETPUPO-
HBIX MHUKPOOPIraHMU3MOB B KOHTPOJIUPYEMBIX U HEKOHTPOJIHUPYEMBIX YCIOBUAX MJIA IOIYYCHUS
IIPUPOJHBIX IPOJYKTOB U IIPOJYKTOB, HE UMEIOIINX IIPUPOJAHBIX aHAJIOTOB.

3amaun OMOTEXHOJOTMUYECKUX IMPOU3BOJCTB, HAPOJHOXO3AWCTBEHHOE 3HAUYCHHE KOMMeEp-
YECKUX MPOAYKTOB, UX HMCIIOJIb30BAaHHUE B JIETKOM, MUIIEBOH, (hapMaIleBTUUECKON MPOMBIIIIICH-
HOCTH, MEIMLIMHE, CEIbCKOM X03siicTBe. Mcnonabp30oBaHne TOCTHKEHNH OMOTEXHOJIOTUH JUIS pe-
HIEHUs] YHEPreTUUYECKUX U JKOJOrMueckux npooOiem. IlepcrnekTuBbl pa3BUTHS OMOTEXHOJIOTHU.
[Tepeuenb paboOT C MOBBIMIEHHBIM PUCKOM, MEPBI NPEIOCTOPOKHOCTH, CIIOCOOBI 3aIIUTHI.

BnusiHue 6MOTEXHOJIOTHH Ha Pa3BUTUE €CTECTBEHHBIX HayK. Pojb OMOTEXHOJIOTHH B MPO-
(beccnoHaIbHON MOATOTOBKE YUUTENS OMOIOTUN U XUMHH.

[Ipeamer XMMHUYECKON TEXHOJIOTHM, €r0 3HAauyeHHe. XHMMHYECKas MPOMBIIIJIEHHOCTh KaK
0TpacJib MaTEPUAILHOTO NMPOU3BOACTBA. OCHOBHBIE IPUHIUIIBI XUMUYECKUX TIPOU3BOJCTB.

Oco0eHHOCTH OTpaciieBOM CTPYKTYphl XUMHUECKOTro Komruiekca. COBpeMEHHbI ypOBEHb
U Tpo0sIeMbl pa3BUTHS XUMHUYECKOro koMiuiekca Poccun. OcobeHHOCTH pa3MelleHus: XuMude-
CKOM npoMblnuieHHocTH Poccnn. PazButre xumudeckoil mpoMslnuieHHOCTH JlaneHero BocToka.
[TpomsblmeHHbIH noTeHman AMypckoit oonactu u Jlansuero Bocroka.

Tunosble pacueTsl B XMMHUYECKOH TexHosoruu. [IpaBuia TexHUKH O€30MacHOCTH MpH
BBITTOJIHEHUH PadoT.

2. MeToabl OMOTEXHOJIOTUH

OU3UKO-XUMUYECKHE METO/IbI, TPUMEHEMbIE B OMOTEXHOJIOTHH.

CoBpeMeHHbIE METO/bl CO3/IaHUS MPOMBIIIIEHHBIX IITAMMOB MUKPOOpPraHu3MoB. Peryss-
Ul MeTaboaM3Ma B MUKPOOHON KIIETKE: PEryisiiius aKTUBHOCTH (PEPMEHTOB, MEXaHU3Mbl HH-
TYKIUU U PENpPeccuy CUHTe3a (pepMEHTOB, aMUHOKHUCIIOTHBIH KOHTPOJIb MeTabonu3ma (karabo-
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JIUTHAs PENPECCHsl, TPAaH3UEHTHAsl penpeccus). JHEPreTUUECKOE COCTOSIHUE KIIETKH KaK peryJis-
s MeTadoIn3Ma.

MeTo/1bl TeHETUYECKOTO KOHCTPYHPOBAHHS MUKPOOPTaHU3MOB IN VIVO: MyTareHes u MeTo-
IIbl BBIJIETIEHUSI MyTaHTOB. PeBepTpanThl. AykcoTpodsl. CucteMa penapaiuu, ee pojib B CHUXKe-
HuM 3¢dexra myrarenesa. [Iporeccsl oOMeHa HaCIeICTBEHHOW MH(POpPMAaLUEH, HCIOIb3yeMble
JUTSL TIOJTyY€HUSI PEKOMOMHAHTHBIX IITAMMOB-TIPOIYLICHTOB: MOJIOBOM M MapaceKCyallbHbII dyKa-
PHOT, KOHBIOTAIHS, TPAHCAYKIHS, TpaHC(hOpMaIHs TPOKAPUOT; CIAUSIHUE IPOTOIIACTOB.

[TnasMuabl Kak JOMOJHUTENbHBIM TeHeTUYeCKUil MaTepual MUKpOOHBIX KieTok. Kommo-
HEHTHI IJIA3MUTHOTO PEIJIMKOHA, I€TEPMHUHAHTBI, PErYIUPYIOLIMe ero peminkanuio. CoBMecTu-
MocTh MazMujl. KonbioratuBHble 1 HEKOHbIOTATUBHBIE M1a3MUJIbl. MoOMIN3aIKs HEKOHBIOTa-
TUBHBIX IUIa3MHUJ, CO3JIaHHE TMOPUAHBIX (KOMHTErPaTUBHBIX) IUIa3Muj. Mcronb30BaHue KOHB-
FOTalyHU JUIsl IOJYYEHHS IPOMBIIIEHHO 3HAYUMBIX IITAMMOB MUKPOOPTaHU3MOB.

®daru — BaXXHEUIINM MHCTPYMEHT F'€HETUYECKOT0 aHAIN3a U KOHCTPYMPOBAHMS LITAMMOB
Oaxrtepuii. Tpancnykuus: cneunduueckas, Hecnenuduueckas. Korpancaykuus. darosasi KoH-
Bepcusl. TpaHCIo3upyeMble N€HETUUECKUE BJIEMEHTBI: IIPOCThIE BCTABOYHBIE I10CJIE0OBATENb-
HOCTH (JS-351eMeHThI), TpaHcno30Hb! (Th — a;eMenThl), haru-TpaHcno30Hb! U JIp. MeXxaHU3Mbl
NepEeMELICHHS TPAHCIIO30HOB: PEIJIMKATUBHAS U KOHCEpBAaTUBHAs TpaHcno3uus. [Ipumenenue
TPAHCIIO30HOB MJII OCYIIECTBJICHUS JIOKATM30BAHHOIO MyTareHe3a C HCIOJb30BaHUEM 00-
HICTPaHCAYIUPYIOMHX (aros.

Tpanchopmanusa. Tpancdekuus. VMcrnonp3oBaHrue XpOMOCOMHON M TIa3MUAHON TpaHC-
¢dopManuu B KOHCTPYUPOBAHUM IITAMMOB MUKPOOPIaHU3MOB, HE UMEIOIINX COOCTBEHHBIX CH-
cTeM 0OMeHa HacJIeICTBEHHOUN nHpopMaluen.

MeTtoapl NOMY4YeHUsT MPOTOIIACTOB. [lOMMATHICHTIMKONh KaK 3((EKTUBHBIA WHIYKTOP
cinusiHusl  TpoToractoB. CrnocoObl CIUSHUSA MPOTOIUIACTOB. 3HAYCHHE METOAA CIUSHUS
IIPOTOILIIACTOB JIJISl CEIEKLIUH.

MeTo/1pl TeHEeTHYEeCKOro KOHCTpyrpoBanus N Vitro. Ucrounuku JTHK mi1st KioHUpOBaHUSL.
OHJIOHYKJI€a3bl, PECTPUKTA3bl — COCTABJIAIOIIASl YACTh CUCTEMbl MOAU(PUKAIIMN IPOKAPHUOTHUYE-
ckux kietok. M3omm3omepsl. DepMEeHTATUBHBIA M XUMHKO-(EPMEHTATUBHBIA CHHTE3 T'€HOB,
[TLIP. BexTopHble MoseKybl TpeboBaHusl, NpeabsBIsIeMble K BEKTOpaM. THIIbI BEKTOPOB: I1J1a3-
muzbl, Oaktepuodar A, Gakrepuodar M-13, kocmuzasl, (asmuabl. MeToasl BocCOeIMHEHUS
dparmentoB JIHK ¢ Bektopom. PekomOunantusie JJHK. KnonupoBanue u sxcripeccusi, METOIbI
UACHTU(DHUKAITIH KIOHOB.

['eHHass WH)XEHEpPHUS NPOMBIIUIEHHO BaXXHBIX MHMKpoopraHu3smMoB. OcoOeHHOCTH poja
Pseudomonas, Streptomyces, Bacilus, Sacharomyces, Corinobakterium, oosscHstoIIMEe UX IIIH-
pOKO€ NMpUMEHEHHE B pa3HOOOpa3HbIX OMOTEXHOJOTMYecKHUX mpoueccax. [lomydyenue mramMmon
MPOIYIEHTOB MHCYJIHMHA, O-, -, Y-MHTephepoHOB. MOHOKIOHANbHBIE aHTHTENA YeJOBeKa, MX
UCIIOJIb30BaHUE B 00JIACTM JUArHOCTHKHU 3a00JieBaHUM, MACHTUQUKAIUU U JuddepeHnnanum
BO30yauTENeH, U3yuyeHHe MMMYHHOH CHUCTEMBI OpraHu3Ma, CO3JlaHHe BBICOKOCHelnHpUIecKoi
BakIMHBI. CIOCOOBI OTYYEHHS] MOHOKIOHAIbHBIX AHTUTEI.

['eHeTnyeckas MHKEHEPUS KUBOTHBIX. BekTopsl, cCkoHCTpyHpoBaHHbIe Ha 0a3ze [IHK pa3-
JMYHBIX BUPYCOB: OHKOT€HHOTO BHpyca 00e3bsH SV-40, Bupyca reprieca, aJleHo- H pETPOBHPY-
coB. CelleKTHBHBIE MapKepbl, METO/IbI TpaHChOpMaInH, iBJIeHHE KoTpaHchopMmaruu. KoHcTpy-
MPOBaHNE TPAHCTEHHBIX KUBOTHBIX. BO3MOXHOCTH reHeTHUeCKON MHKEHEPHUH )KUBOTHBIX.

I'enernyeckass WHKeHepHs pacTeHM. CeNeKTUBHBIE MapKepbl M 3KCIPECCUSI TEHOB.
BexkTtopsl: mi1a3Muibl, BUPYChI, XJoporuiacTHas U MutoxonapuanbHas JIHK. Meroasl u Texauka
TpaHcopMaIlK: ¢ UCIOIB30BaHUEM arpoOaKkTepuil, WHOKYISIUU TKAHEBBIX AIKCIUIAHTAHTOB,
KOKYJIbTHUBAIIMH, TpaHCPOpMalluK JMCTOBBIX AUCKOB W T.1. BBemenue JIHK B pactutenbhbie
KIETKH © pereHepainus TpaHCHOPMUPOBAHHBIX pacTeHWil. TpaHCTeHHBIE pacTEHUS.
[lepcrieKTUBBI JAHHOTO HANPaBICHHUS.

Hcnonp30BaHre TEHETUYECKH MOAM(PUIIMPOBAHHBIX OPTaHU3MOB B Pa3jMYHBIX 00JACTSIX
HAapOJIHOTO XO35MCTBA.

Krnerounas unxenepus. Mctopus pazsutus. Meroabl KiieTOUHOU MHKeHepuu. VX ucnosnb-
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30BaHHE B OHKOJIOTUH, cenekinu. uddepeHunpoBka n KamurycoreHe3 Kak OCHOBa CO3/1aHUs Tie-
pecagovYHbIX KJIETOYHBIX KyIbTyp. [loBepXHOCTHOE U TIIyOMHHOE KyJIbTUBUPOBAaHHE KIIETOK.

[TpoTomIacT pacTUTENBHBIX KJIETOK KaK 00BEKT OMOJIOTHYEeCKOTr0 KOoHCTpyupoBanus. [1o-
Jy4EeHUE U KyJIbTUBUPOBAHHE MIPOTOIJIACTOB PACTEHUN: CIOCOOBI M YCIIOBUS BbIJICIIEHUS IPOTO-
IUIACTOB, UX KYJIbTUBUpPOBaHUE. Perenepanus KJI€TOK, KJIETOUHBIX KYJIbTYp U PACTEHUH U3 MpO-
ToracToB. CriocoObl M MEXaHU3M CIIMSHUS MPOTOIIACTOB, F’MOPUIN3ALMs COMATUYECKUX Kile-
TOK. IIepeHoC KIeTOYHBIX OpraHesul.

Co3naHne UCKYCCTBEHHBIX acCOLMAlMN KyJIbTUBUPYEMbIX KJIETOK BBICIIMX PACTEHUH C
MHUKPOOpPTraHU3MaMH Kak crocod Moau(uKanuy pacTUTEIbHON KIETKH M pacTeHHs. Accolua-
IIUM BBICIIUX PACTEHUH C KIyOCHbKOBBIMU OAKTEPHAMM, a30T(HUKCUPYIOIIUMH, LIHAHOOAKTEPH-
SIMH, 3€JIEHOH BOJOPOCIIBIO, TPHOaMHU.

3. UH:keHepHast JH3UMOJIOT sl

HcTtopust pa3BUTUS NPUKIAJIHON 3H3UMOJIOTUU. TE€XHOJOrUs IMOJIyYE€HUS BBICOKOUMCTBIX
(depMeHTHBIX IpenaparoB. KynbTuBHpoBaHUE NPOIYLEHTOB (pepMEHTOB, nepepaboTka KyJbTy-
panbHOU xKuAKocTH. IMMoOMIM3anus (epMeHTOB. XapaKTepUCTHKA HOCUTENEH, HCIIOIb3yEeMbIX
JUIT UMMOOUIM3anuK hepMeHTOB. MeTo 16 UMMOOMIH3auy GepMeHTOB: pusnueckue (agacopo-
1Sl Ha HEPaCTBOPHUMBIX HOCUTENSIX, BKJIIOUYEHHE B Te€llb, UCIIOJIIb30BAHUE MOJIYINPOHULIAEMBIX
MeMOpaH; MCIOJIb30BaHUE CHCTEM JBYX(a3HOrO THIA) U XUMUYECKUE (KOBAJIEHTHO UMMOOWIH-
30BaHHbIe). [IpenmyniecTBa U HEAOCTATKU JAHHBIX METOJI0B UMMOOUIIN3AUH, BIMSIHUE pa3iny-
HBIX (PaKTOPOB Ha KaTAJMTUYECKYIO aKTUBHOCTh UMMOOMIIN30BAHHOT'O TEM WJIM UHBIM CIIOCOOOM
¢depmenTta. CTaOMIBHOCTE UMMOOMIIM30BAaHHBIX (epMEHTOB. KHHETHKOTEpMOIMHAMHYECKHUE 3a-
KOHOMepHOCTHU. Mcnonb30BaHue B MPOMBIIIEHHOCTH UMMOOMIN30BaHHbBIX (PEPMEHTOB IS MO-
Jy4eHUS TIII0K030-(DPYKTO3HBIX CIIMPTOB, MPEBPAIIECHUS KpaxMaia B TJIIOKO3Y, IOJy4eHuUs caxa-
POB U3 MOJIOYHOH CHIBOPOTKH, IOJIy4YEHHs OpraHudeckux Kucior (L — a6mounas).

depMeHTCOoIepKalIie EKTPOAbl Il MOHUTOpHUHTa. [IpuMeHeHrne MMMOOUIN30BaHHBIX
(depMeHTOB B MeAMLIMHE, UMMYHO(QEpMEHTHbIM aHanu3. Mcnoiap3oBaHHEe MMMOOMIN30BAaHHBIX
(EepMEHTOB B IPOMBILUIEHHOCTH.

4. BMOTEeXHOJI0TUSI ¥ JHepPreTHKAa

AKTyanbHOCTh IPOOJIEMBI OOECIIeUeHUsI YeIOBEUYECTBA SHEPTUel, posib OMOTEXHOJIOTUU B
ee paspemeHuu. [Ipon3BoACTBO BBICOKOKAUECTBEHHOTO TOILUIMBA U3 OMOJIOTHUECKOTO ChIPbs, OC-
HOBaHHOE Ha codeTaHuu ¢oTocuHTe3a U (pepMmeHTanuu. [IpeBpaiieHrne 6uomacchl B J€IIEBOE
BBICOKOKAJIOpUITHOE TOIUIMBO: OHMoras, 3TaHoj. Mcnonb30BaHME MUKPOOPTaHU3MOB Ul MPOU3-
BOJICTBA YIJIEBOAOPOJ0B, Bojopoa. IlyTu nmoBblmieHus 3ppexTHBHOCTH Mpo1ieccoB POTOCUHTE-
3a.

5. Jkosnornyeckast OMOTEXHOJIOTUS

Metonbl GMOTEXHOJIOTUH, UCHIOIB3YEMBIE JUISl PELIEHUs SKOJIOTHYeCKHX Mpobiem. boprba
C 3arpsi3HEHUEM OKpYXKalolle cpeapl C OMOIIbI0 MUKPOOPIaHU3MOB: MUKpPOOHas nedopMarus
U KOHBepcHsl. A3poOHbIe U aHA’POOHBIE MIPOLIECCHl OUUCTKU. Y TUIM3ALUS TBEPBIX, )KUAKUX OT-
XOJIOB.

6. ConnabHbIH ACNIEKT OMOTEXHOJIOTHH

Bo3moxHOCTH OMOTEXHOJIOTMH: MEPCIEKTUBBI Ha OynXkailiive Heckoibko JieT. Ilpenot-
BpallleHHe pUCKa. DTHYECKHUEe U IpodeccuoHaIbHble MpodaemMbl. MexXayHapoaHOe COTpYAHUYE-
CTBO.

7. CoipbeBasi 6a3a XMMHYECKOH MPOMBIILICHHOCTH

[TonsiTrie 0 cbIpbe, TOTOBOM MPOAYKTE, IPOMEKYTOYHOM IMPOJIYKTE, OTXOJaX M 0TOpocax
npous3BojcTBa. Buasl ceipbs. Kiaccudukanus ceipbsi: TBepaoe, *HIKOE, razoo0pa3Hoe; MpH-
POJIHOE U CHHTETHYECKOE; MUHEPAIbHOE M OPraHU4ECKOE.

3amacel cbipbs. [loAroToBKa CHIphS K NepepadoTKe — COPTUPOBKA (KJIAcCH(UKAINA), U3-
MeJbueHue, YKpyIHeHne, 00e3B0KIBaHUE, 0OOralleHue.

CriocoOb1 oOoraiieHust ChIpbsi: KJacCH(UKalKs, rpaBUTAIIMOHHOE O0OraIieHue, 3JeKTpo-
MarHuTHas M 3JIEKTpocTaThyecKas cenapauus, ¢pioranus. Tepmuueckoe oborameHne. Xumuie-
CKue crocoObl oboramieHus. PasneneHne razoBbIX cMecell MmocienoBaTeIbHON KOHJEHCAIUEH,
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MOCJIEIOBATENbHBIM ~ MCIIApEHUEM,  a0COPOIIMOHHO-ECOPOIIMOHHBIM M aJICOPOLIMOHHO-
JeCOPOLIMOHHBIM METOIaMHU.

OcHOBHbIE NPUHIMIBI XUMUYECKON TeXHOJOruu. [IpuHIMI pannoHaJIbHOTO MCHOJIB30Ba-
HUA CbIpbsi. KOMIIJIEKCHOE MCIIOIB30BAHUE CHIPbS. 3aMEHA MUIIEBOIO ChIPbsl HEMULIEBBIM. bes-
OTXOJIHasl U MaJIOOTXOIHAs] TEXHOJIOTUS.

Bunbl 1 UCTOYHUKHY SHEPTUU, MPUMEHSIEMON B XUMUYECKOM MPOU3BOACTBE (IHEPTHUs dJICK-
TpUUECKas, TEIUIOBasi, XUMUYECKasi, CBETOBAas U siiEpHasi). DHEPrOEMKOCTh XUMUYECKUX MPOU3-
BO/ICTB. PanmonansHoe ncnonb3oBanue sHeprun. KosadduirenT ncnoiab30BaHus S3HEPTUH.

Bopa, ucnonp3oBaHue €e B XUMHUUECKON IPOMBIIIIEHHOCTH. XapaKTEPUCTUKA IPUPOIHBIX
BOJ U COJAEpXalMXcsi B HUX npumeceil. OCHOBHBIE XapaKTEPUCTHKU BOJBI: COJIECOAEpKAHUE,
OKHUCJISIEMOCTh U Ap. JKECTKOCTh BOJIbl, BpEMEHHAs U MOCTOSIHHAS KECTKOCTh. DU3NYecKue, XU-
MUYecKre U (PU3NKO-XUMHUUECKHE CIIOCO0b! yMsryeHus Boibl. ObecconuBanue Bojbl. CocTosHuE
BOJI0eMOB AMypcKoii obnactu u Jlansaero Bocroka.

TpeboBanusi, npeabsBisieMble K KadyeCTBY MUTHEBOH M MPOMBINUIEHHON BOJbL. O4HCTKa
NUTHEBOU BO/BI. [10r0TOBKA NMUTHEBOW M IPOMBIIIJIEHHON (TEXHOIOIMYecKoi) Boabl. Ilytu co-
KpaIlIeHUs pacxo/ia BOJbl B MPOMBIIUIEHHOCTH. OOOPOTHOE BOJOCHA0KEHHUE.

8. OcHOBHBbIC Hay4YHbIe IPHHIHUIIBI U 3aKOHOMEPHOCTH XMMHUYeCKOH TeXHOJIOTHHI

[TonsTHe 0 XUMUKO-TeXHOJOrn4YeckoM mporuecce. Knaccudukanus mnpoueccos: mo ¢aszo-
BOMY COCTOSIHUIO, peareHTaM M MPOJIyKTaM peakluu, 110 TUIY XUMHUYECKUX peaKlUi, 0 IpUH-
LMITy KOHTaKTa PEareHToB, [0 IapaMeTpaM TEXHOJIOIMYECKOr0 PeKUMa U JPYTUM IIPU3HAKAM.

XUMUYECKHE PEAKTOPhl U XUMHUYECKHE IPOLECCHI, MPOTEKaloIue B HUX. ['OMOreHHble u
reTepOreHHbIE MPOLIECChl, UX 0COOCHHOCTH. JIBMXKyIasi cuiia mporecca U (pakTopsl ee onpese-
JAIOLIHKE.

PaBHOBecue B xuMuko-texHosorndeckom npouecce. IIlpumenenne npunnuna Jlelllarense
JUIsL OIIPEJENIEHNs MapaMeTPOB TEXHOJOTMYECKOro pekrMa. PaBHOBECHasi cTEleHb IpeBpallie-
Hud. Beixon mponykra.

CKOpoCTh TEXHOJIOTMYECKUX MPOLIECCOB.

I'omorennsie nporneccsl. OCHOBHBIE 3aKOHOMEPHOCTH NOMOTEHHBIX IMpoleccoB. BrusHue
TEMIEPATypbl U KOHLIEHTPALIMU PEarupyrolliux BELIECTB HAa CKOPOCTh IMpoliecca U BBIXOJ IMPO-
IyKTa. MeToasl BO3AEUCTBHS Ha CKOPOCTh TOMOTE€HHBIX U T'€TEPOreHHBIX NpoueccoB. [IpoekTu-
pOBaHME U MOJIETMPOBAHUE XUMUKO-TEXHOJIOTUYECKUX MTPOLIECCOB.

Karanus B xuMuueckoi npompIIieHHOCTH. CyIIHOCTh U BUABI KaTain3a. TUIbl KaTaauTH-
YECKUX TIPOIECCOB: OKHCIUTEIbHO-BOCCTAHOBUTEIBHOTO B3aUMOAEHCTBUS M  KHUCJIOTHO-
OCHOBHOT'O B3aMMOJEHCTBHS BEUIECTBA C KaTalU3aTOPOM. ['OMOTE€HHBIN U IeTepOreHHbIH KaTa-
3.

CaolicTBa TBEpABIX KaTann3aropoB. OTpaBieHHE KaTaiau3aTopoB. IIpoMbllIeHHBIE KOH-
TaKTHbIE Macchl. AnmapaTypHoe opOopMIIEHHE KaTAIUTUYECKUX IpolieccoB. KoHTakTHBIE amnma-
paThl.

OcHoBBbI MakpokuHeTHKUA. OOIacTH MPOTEKAHUS MPOIECCOB: KUHETHYeCcKast, U ¢y3noH-
Has, nepexonHas. TUIBI TEXHOJIOIMYECKUX CXEM: CXEMbI C OTKPBITOM LIEINbIO, CXEMBI C YaCTHU-
HOM pEeLUPKYISALUEH, HTUPKYISILIUOHHBIE CXEMBI.

TexHoNOrnYeCKNE M TEXHUKO-DKOHOMUYECKUE IIOKA3aTENIM XUMHUYECKHX IPOU3BOJCTB!
MIPOU3BOJUTENILHOCTh U UHTEHCUBHOCTD pabOTHI alapaTroB, BEIXO MPOIyKTa, Ka4eCTBO TOTOBO-
ro MPOJYKTa, PACXOAbI MO CHIPbIO, TOIUIUBY, SHEPIHH, C€OECTOMMOCTh MPOAYyKTa. Marepuaib-
HBIH, TETUIOBON M DPHEPTETUIECKUN OATaHCHl B XUMUYECKOM TTPOU3BOICTRBE.

BaxuHeiilue XuMU4YeCKUe IPOU3BOIACTBA
Ilpouszeoocmeo cepnoii Kuciomul

Cepnas kucnora. CBoCTBa, MPOMBIIIICHHBIE COPTa U 00JIACTH MPUMEHEHUsI CEpHOU KHUC-
710T6l. ChIpbE CEpHOKUCIOTHOW TPOMBITIUIEHHOCTH. [lomydenne okcuna cepsl (1V). O6xur ko-
YyelaHa KaK MpUMEp TeTepOreHHOI0 HEKATaJIUTHYECKOIO BBICOKOTEMIIEPATYPHOIO IIpoliecca B
CHUCTEME «T — I'». Tumnbl 00)KUTOBBIX Medei. [leup «kursero ciosy, ee npeuMyiiectsa. Oomas
OYHUCTKa 00KHUTOBOTO Ta3a.
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KoHTakTHBIH c1oco6 mpou3BOJCTBA CEpHON KHCIOTHL. CrienuanbHasi OYuCTKa 00KUTOBOTO
rasa, ee HazHaueHue. Okucienne okcuaa cepsl (1V) kak nmpumep oOpaTHMOro, reTepoOreHHOTO,
KaTaJIMTUYECKOro mporecca. TeopeTrnueckue OCHOBBI okuciaeHus: okcuaa cepsl (1V). [lpumensie-
MbI€ KaTanu3aTopbl. KOHTaKTHBIE anmmaparbl CO CTAl[MOHAPHBIM U KHILSIIIUM CJIOSMHU KaTalu3a-
Topa. XemocopOrusi okcuaa cepol (VI). Teopernueckue ocHOBEI BeiOOpa abcopOenta. OnTH-
MaJibHbIE YCTIOBUS Tporecca copouuu. [IpuHIunuansHas cxema npou3BOACTBAa CEPHON KUCIIOTHI
KOHTAKTHBIM CIIOCOOOM M3 KOJTYe/1aHa.

Cxema npou3BOICTBA CEPHON KUCIOTHI METOJIOM JIBOWHOTO KOHTAKTUPOBAHHS.

OcoOeHHOCTH MPOU3BOACTBA CEPHOM KUCIOTHI IO «KOPOTKOW» CXeME M METO/I0M «MOKpPO-
ro KaTajau3ay.

HuTtpo3Hslii ciocod mpon3BoACTBA CEPHOI KHUCIOTHI.

OcHOBHbIE TEHJIEHIIUU B Pa3BUTHH CEPHOKHCIOTHOTO MPOU3BOCTBA.

Texnonozusa ceazannozo azoma

3HaueHue COEeIUHEHHI a30Ta JUIsi HAPOJHOTO XO034iicTBa. [IpOMBINITIEHHBIE METOBI «CBS-
3bIBaHUSA» a30Ta (JIyroBOM, IMAaHAMUIHBIN, aMMHUAYHbIN), UX CPaBHUTEJbHAs XapaKTEPUCTUKA.
Cobipbe B MPOM3BOACTBE aMMHaka. MeTolbl MOJNy4eHHUs a30Ta, BOJOPOAa M a30TBOJIOPOIHOMN
cmecu (ABC) nns cunrtesa ammuaka. JIBycraamiiaeiii nporecc npousBojictBa ABC u3 npupoa-
HOT'0 ra3a KOHBEpCHEeH MeTaHa ¢ mocienymoolleid kouBepcuei okcuaa yriuepona (I1). [Tonydenue
a30Ta U3 BO3JlyXa METOJIOM I1yOoKoro oxjaxjaeHus. [IpousBoacTBo Bo1opoaa U3 KOKCOBOTO Ia-
3a.

Cunre3 ammuaka u3 ABC kak nmpumep KaTaJUTUYECKOIO IPOLECCa, OCYIIECTBISEMOro 110
HUKIn4eckor cxeme. Teopernueckue ocHOBBI cuHTe3a. COCTaB KaTalu3aTopa, KaTaJluTHUECKHe
anel. [Ipenkaranus, ero HasHaueHue. lIpuHuunuanbHas cxema NPOU3BOACTBA aMMMaKa MpU
CpeIHEeM J[aBlieHUU. YCTPONCTBO KOJOHHBI CHHTe3a. Mcrmonb3oBaHWE TEMJIOTHI pEakluu s
NOJEpKaHUSl aBTOTEPMHUYHOCTH IIPOLIECCa.

A30THas KHCIIOTa, €e CBOMCTBA, MPOMBILUICHHbIE copTa U obnactu nmpumeHeHUs. OCHOB-
HBIE CTa/IMU [IPOU3BOJICTBA A30THOM KUCJIOTHI U3 aMMHUAKa.

TeopeTnueckre OCHOBBI OKHCICHHUS aMMHaKa METOJ0M M30uparenbHOro karaiuza. Onru-
MaJIbHbIC YCJIOBUS OKHCICHHS aMMHuaka 1o okcuaa azora (I1). YcTpoicTBO KOHTAKTHOTO armapa-
Ta IIOBEPXHOCTHOIO KOHTaKTa. [IprMeHseMble kaTanusaTopsl. TeopeTuueckne OCHOBBI MPOLIEC-
coB okucienus okcuzaa azora (Il), numepuszanus u abcopobuus oxkcuaa azora (1V). Bausaue oc-
HOBHBIX [1ApaMETPOB Ha CKOPOCTH IIPOLIECCa U PABHOBECHE B CUCTEME.

[IpuHuMnuanpHas cxeMa NpOU3BOACTBA pa30aBICHHON a30THOM KUCIOTHl KOMOWHHUPOBAH-
HbIM MeTozioM. [IpenmyiecTBa meroza.

[Ipon3BoCTBO KOHIEHTPUPOBAHHON a30THOM KHcHIOThl. KoHIlEHTpupoBaHuEe pa30aBiieH-
HOM a30THOW KHUCHOTHI. IIpsAMON cHMHTE3 a30THOW KHUCIOTHL. TexHOoJornyeckas cxema IMpsMoro
CHHTE3a a30THOU KUCJIOThL. OCOOEHHOCTH MpoIiecca.

OcHOBHBIE HaIpaBJCHUsl Pa3BUTHUS NMPOU3BOJCTBA AMMHAKa M a30THOM KHUCIOTHI U €€ CO-
Jen.

Cunukamnan npomvluiieHHOCMb

Krnaccudukanus u xapakrepucTuka MpOIyKTOB CHJIMKAaTHON MpoMbIIeHHOCTH. VX 3Ha-
YeHHE B HApOAHOM Xo03dicTBe. COCTaB CMIIMKATOB U MX CTpOEHHE. JlnarpaMMa COCTOSTHUS «OK-
CHUJ] KPEMHUS — OKCH/J] aJIFOMUHHUSI.

CoIpbe 11 MPOU3BOJICTBA CHIIMKATHBIX MaTepuanoB. [loaroroBka ceipbsi. Tumossie mnpo-
LIECChl TEXHOJIOTUN CUIIMKATOB. BhicokoTeMnepaTypHas 00paboTka MIMXThl U IPUMEHSIEMbIE afl-
napathl — MIaxXTHbIC, TYHHENbHbBIE, 0apaOaHHbIC BpAIlAlONIUECs ¥ BAHHbBIE TICUH.

Orneynopsl. OCHOBHBIE BHJIbI OTHEYIOPHBIX MaTepHalioB. AJTIOMOCHIMKATHBIE OTHEYIIO-
PBI, UX PA3HOBUIHOCTU U MIPUHIUIT TOJTYYECHHUS.

Crexna. CoctaB, CTpoeHHE U KiIacCU(PHUKaUs CTEKOJ. 3aBUCUMOCTh CBOMCTB CTEKJIa OT €T0
cocraBa. CpIpbe B CTEKOJIBHON NMPOMBIIUIEHHOCTU. DU3NKO-XUMUYECKUE NTPOLIECCHI, TPOTEKALO-
e Mpu Bapke crekiomacchl. CriocoObl (OpMOBaHMS CTEKJISIHHBIX W3JEJIUNA: BBITSTUBAHUE,
MPOKaT, JINThE, BbIyBaHuUe, npeccoBanue. [lonsatue o cutamnax.



12

Bspxyme BemectBa. Chipbe JUIsl IPOM3BOJCTBA BSKYIIUX BelecTB. [Ipon3BoaCTBO mopT-
naHaneMenTa. OU3NKO-XMMHUYECKHE Mpoliecchl Mpou3BoacTBa. [IpyHIMNManbHas cxeMa Mpous-
BOJICTBA. XMMU3M 3aTBEPJEBAHUS LIECMEHTHON MACCBI.

Kepamuueckue marepuansl, ux oOIlas XapakTepucTuka U kinaccuuxanus. Celpbe A
IPOM3BOJICTBA KepaMHUiyecKnx MaTepuanioB. Kupmnuy, dapdop, dhasHc, orHeynopsl, crenuanbHas
KepaMuKa.

Kepamuka ¢ 31meKTpUYECKMMH, MAaTHUTHBIMHA U ONITHYECKUMHU QyHKUUsAMH. [Ipe30Kkepamu-
ka. Kepammka Cc XUMHUECKUMH U sJepHbIMH (GYyHKUUAMU. KOHCTpyKIMOHHAs Kepamu-
ka.llepcrieKTHBBI pa3BUTHS KEPAMUUECKUX MAaTEPHAIIOB.

Inekmpoxumuueckoe npou3z800cmeo

DneKTpruYecKasl SJHEPrusl, UCIOIb30BAHUE €€ B XMMHUYECKON TEXHOJOTUU. DIIEKTPOTEPMHU-
YECKHUE U DJIEKTPOXMMHUYECKUE MPOLECChl. TeopeTHuecKrue OCHOBBI IIPOMBILIEHHOTO 3JIEKTPO-
mu3a. Teopernueckoe M MPaKTUUECKOE HAIpsDKeHUE npu aekTponuse. llocimenoBaTenbHOCTH
paspsila MOHOB B pacTBOpE U paciuiaBe. KOIM4eCTBEHHBIE ITOKA3ATENN IIPOLIECCa DIIEKTPOIU3a —
BBIXO/I 10 TOKY U KO3((PUIIMEHT UCTIOTIB30BaHUS SHEPTUU.

[Ipon3BoACTBO XJIOpa M T’UAPOKCUAA HATPHSI NIEKTPOIU30M pacTBOpa XJIOPUAA HATPUS KaK
MpUMEpP 3JIEKTPOXMUMHYECKOro mpouecca. TeopeTHyeckue OCHOBBI 3JEKTPOJIM3a C JKEIE3HBIM
(1nadparMeHHbIM METO) U PTYTHBIM KaToAaMu. VX npuHIMNMAIbHOE pa3inyie U CPABHUTEIb-
Has xapakrepuctuka O01acTu TPUMEHEHHUS XJIOpa U TUAPOKCHIA HATPHSL.

Memannypzusn

Knaccudukanus metanioB. 3HaueHHe METAJUIOB JJIsi HAPOIHOTO Xo3siicTBa. CriaBel. Me-
taiuryprusi. CeIpbe YepHOU W nBeTHOW Metamurypruu. Buner ceipbst. Knaccudukamus pya. Kom-
IJIEKCHOE HUCIIOJIb30BaHKE CYIb(PHUAHOTO ChIPbS U KOMOMHUPOBAHUE METAJUTYPTUYECKOTO MPOU3-
BOJICTBA C CEPHOKHUCIIOTHBIM.

OcHoBHbIE CIOCOOBI MOTYYEHHS] METAJUIOB — MUPOMETAIUTYPTUYECKUE, THAPOMETAILITYPIHU-
YECKHE U AIEKTpOMeTAILTyprudeckue. @U3nKo-XxuMUYECKHE OCHOBBI MPOLECCAa BOCCTAHOBIICHHUS
METAJUIOB U3 UX COECAMHEHUM.

[IBetnas meramnyprus. [IpousBonctBo amtomuHus. CBONCTBA aJlOMUHUS U €O CIUIABOB,
UX 3Hau€HHE JUIsl HApoJHOTo Xo3siicTBa. ChIpbe A1 MPOU3BOACTBA altOMUHUSA. CriocoOBI BBIIE-
JIEHUs NIMHO3EMa U3 PY/: LIEJIOYHBIE, KUCIOTHBIE U dJIEKTPOTEPMHUYECKHE.

[Monyuenue rimHo3eMa (Al203) MOKpBIM I1eT0UHBIM criocoboM (crocob baitepa) u crioco-
060M cniekaHusi. XMMHU3M IPOIECCOB U MPUHLIUITUAIbHAS CXeMa IIPOU3BOJICTBA.

IIpon3BOACTBO aMOMUHUS U3 INIMHO3EMA. TE€OpeTUYEeCKre OCHOBBI IIPOLIECCa DIIEKTPOIIN3A.
[lepBuuHbIE U BTOPUYHBIE IPOLECCHl B CUCTEME «TIMHO3EM — KPUOJIMUTY». DIEKTPOIU3EPHI C
000 KEHHBIMU M CaMOOOKHUTAIOIIMMHUCS aHOJaMH. Y CTPOMCTBO 3JIEKTPOJIM3Epa C CaMOOOXKH-
rarommmcst aHojoM. TexHojormyeckue IokasaTeiau Ipoliecca aekrponusa. PadunupoBanue
anmomMuHus. CIUlaBbl HA OCHOBE QIIFOMUHUS.

Uepnrie metaiuibl. CIutaBel Ha OCHOBE JKeJle3a, UX Kiaccudukaius u cBoiicta. [luarpam-
Ma COCTOSIHMS <OKEJIE30 — YIIIEpOI», €€ aHAJIU3 U MPAKTUYECKOE UCIIOIb30BAHUE.

[IpousBoncTBo uyryHa. JKenesHble pynbl, MX KiacCU(pUKAILNs, COCTaB M MOJArOTOBKA. AT-
JIOMepalnys U U3rOTOBJIEHUE OKaTbllIed. TeopeTuueckne OCHOBBI IOMEHHOIO Ipolecca. XUMHU-
YECKHE pEeaKIH, MPOTEKAIOIINE B JOMEHHOU Ieun. 1Ipsimoe u KOCBEHHOE BOCCTAHOBIIEHHE OK-
CUJIOB JKelle3a.

YCTpoiCTBO JOMEHHOMW MEYN — PeaKTopa MOJHOTO BBITECHEHHUS, pabOTArOIIETro MO MPUH-
LUIy NMPOTUBOTOKA. Perenepartopsl (kaymepsl), X posib. ONTUMAalbHBIE YCIOBUS JOMEHHOIO
IIpoIIecca: COCTaB MIUXTHI U JyThsl, TEMIIEPATypa, JaBICHUE.

[TyTtu uHTEHCUHUKAIIMY JOMEHHOTO Ipoliecca: MPUMEHEHNE KUCIOpoia, IPUPOIHOTO rasa,
COBEpUICHCTBOBAHWE KOHCTPYKIUHU Teun (YKpYIHEHHE €€ pa3MepoB, KOMIUIEKCHAs MeXaHu3a-
1151, aBTOMATU3aIUsl KOHTPOJIS U yrpaBiieHus ). Mcrnonb3oBaHUEe JOMEHHBIX UIAKOB M JIOMEHHO-
ro rasa.
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ITpousBoacTBo cranu. Knaccudukanus u cpaBHUTENbHAs OLIEHKAa METOJIOB BBIIJIABKU CTa-
mu. KucnopoaHo-KOHBEPTOPHBIM METOJ, €r0 MPEUMYIIECTBA. XUMHUUYECKUE PEaKIu, MPOTEeKa-
IOIMe B KOHBEPTOpPE: OKHCICHHE YIiepoja M MpHuMeced, oOpa3oBaHuE IUIAKOB, PAaCKHCICHHE
okcuna xenesa (ll). YcrpolictBo u pexkum paboThl KoHBepTOpa. ChIpbE IS KUCIOPOIHO-
KOHBEPTOPHOTO CIOCO0a BBIIUIABKH CTAJIH, €r0 OCOOCHHOCTH. XMMHUYECKUE PEaKIUH B TeTepo-
TECHHOM CUCTEME «T'a3 — IIJIaK — METaJL».

MapTteHoBCcKUi c11oco0 IPOU3BOJCTBA CTAJIU, €0 HEAOCTATKU. Y CTPOMCTBO MapTEHOBCKOM
neud. [yt mHTeHCHMUKAMM MapTEHOBCKOIO IpoLecca: MPUMEHEHHE KUCIOpOoJa, CKaToro
BO3/yXa, IPUPOAHOIO ra3a. /[ByXBaHHbIE MAPTEHOBCKHE M1EYH.

BeinnaBka cranu U GpeppocIiiaBoB B 3IEKTPUUECKUX Ieyax. DIEKTPOAYrOBble U MHIYKIIH-
onnble neun. KauectBo cranu. [lepepaborka cramu. HenmpepbiBHast pa3ivBKa CTaiu.

IIpsimoe BoccTaHoBiEHUE Xene3a U3 pya. Ceipbe, ero NoAroToBKa u nepepadborka. Peakro-
PBI IIPSIMOTO BOCCTAHOBJICHUS JKeje3a U3 pya: OapabaHHbIE BpaIAlONIUecs MeUH, TeUN C «KHII-
MM c10eM». OCHOBHBIE BOCCTAHOBUTEIHN. XUMUYECKHE PEAKLIUN BOCCTAHOBIICHHUS.

PapunnpoBanue MeTamioB: KapOOHMIBHBIN CIIOCO0, 30HHAS TUIaBKA U JIp.

[TopomkoBast MeTasyprus. IIpombliieHHbIE METO/IbI TOPOIIKOBON METAJUTYPIUU — (hU3H-
KO-XMMHUYECKUE U MEXaHWYeCKHe. XUMUUECKHE, (PU3NUECKUE U TEXHOJIOIMUECKUE CBOWCTBA Me-
TaJUINYECKUX MOPOIIKOB. POPMOBAHME U CIIEKAHUE METAJUIMYECKUX TOPOLIKOB.

[lepcriekTHBBI pa3BUTHS YEPHOU M LIBETHOM MeTaulypruu B AMypckoi obisiactu, Ha [lanb-
HeM BocTtoke, B cTpaHe B LIEJIOM.

Ilepepabomka xumuueckozo monauea

Bunpl TorumBa, X XapakTepucTHKa. 3amachl U poib TOIUIMBA B 3HEPreTHYECKOM OanaHce
ctpanbl. [Ipoucxoxaenne pa3nu4HbIX BUJOB TOIIMBA. OCHOBHBIE XapaKTEPUCTUKH TOILIUB: CO-
CTaB, PHEPreTUYECKUE XapaKTEPUCTHKH, TeMIlepaTypa TOpeHUs, TEIIOTBOPHAs CIIOCOOHOCTD.
TomIMBO Kak CbIpbe XUMHUYECKOW ITPOMBIIIIIEHHOCTH.

IlepepaboTka TBeproro TormBa. Buabl nepepaboTKu: MUPOIU3, ra3udukanus, THIPUPO-
BaHue. KoMmIuiekcHOe UCI0JIb30BaHHE KOMIIOHEHTOB TBEPAOIrO TOIUIMBA IPU €ro 1eCTPYKTUBHOMN
nepepadoTKe.

KokcoBanue kameHHbIX yried. CymHOCTh MeTo/1a U PU3NKO-XUMHUYECKHE MTPOLIECCHI, TTPO-
TEKaIoIIMe B IIUXTE MPU KOKCOBaHMU. YCTPOHCTBO KokcoBod meuu. Ilepuonmyeckas paborta
KOKCOBOM Kamepbl U HeMpephIBHAsE paboTa KOKCOBOM OaTapeu. MexaHu3anusi 1 aBTOMAaTH3AIUs
npouecca KokcoBanus. Cyxoe TylneHHe KOKca, ero IpeuMyIlecTBa.

IIponyktel kKOKcoBaHus. IIpsAMON KOKCOBBIM ra3, ero cocras. lIpuHnunuaneHas cxema
yJIaBIMBaHUS U Pa3elIeHUs] KOKCOBOTO ra3a. BoljeeHne KaMeHHOYTOJIBHOM CMOJIBI, YJIaBJINBa-
HUE€ COCIMHEHMI aMMHaka U ceIporo Oensoia. [lepepaboTka ceiporo 6eH30a 1 KaMEHHOYTOJTb-
HOW cMoJIbl. Belsienienne 1 ouncTka apoMaTHuecKux coeuHeHuid. OOpaTHbI KOKCOBBIN I'a3, ero
HCIIOJIb30BaHUE.

HuszkotemneparypHoe KOKCOBaHUE (IOJIYKOKCOBaHUE) Topda, ClIaHLEeB, IpeBecuHbl. Llennb
npolecca MoIyKOKCOBaHUS TBEP/IbIX TOILIUB.

I"a3uduxanus TBepOro TOIIMBA. ABTOTEPMUUYECKHE U AJUIOTEPMUUECKUE IPOLIECCHI Ta3H-
¢ukanuu. 'azoreneparopsl razudukanuy TBEPJOTO TOIUIMBA (B IJIOTHOM CJIOE, B «KMIISILIEM»
cJloe, B a3p030JIbHOM MOTOKe). ['a3udukanus B BaHHE C paciijiaBieHHBIM skene3oM. [lonzemHuas
razuukanus yris.

I'uapupoBanue TBepOro TomMBa. I naporazupukaus.

[TepepaboTka HedTH u HedTenpoaykToB. HedrenocHsie paitonbl cTpaHbl. CriocoObI 100bI-
4M, cOcTaB M CBOMCTBa HedTH. [IpobiieMa KOMIUIEKCHOTO MCIIOJIB30BaHMS ChIpbs NPH Nepepa-
6otke HedTu. [loaroroBka HePTH K epepaboOTKe.

[Tpunnunsl nepepabotku Hedptn U HedrenpoxykToB. Ilpsamas meperonka nedru. Cym-
HOCTb METO/Ia U MPUHIMIIUATIbHAS CXeMa JBYXCTYIEHYaTON YCTAaHOBKH aTMOC(HEPHO-BaKyyMHOMN
neperonku Hedtu. [lonroroBka HepTH K MPSAMOI TOHKE. Y CTPOMCTBO TpyOUaThIX meueil u pek-
TU(UKAIMOHHBIX KOJIOHH. COCTaB M XapaKTepUCTUKA IPOAYKTOB IPSIMON TOHKU HE(DTH.
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Bropuunas (xumudeckas) nepepaborka Hedtu. [IyTu yBenuueHus BbIxoa Hanbosee 1eH-
HBIX HE()TEPOIYKTOB U YJIyUIIEHUS UX Ka4eCTBa.

BricokoTeMmniepaTypHble METOABI AECTPYKTUBHON mepepaboTKu He(PTENpOayKTOB: KPEKUHT
u apomatuzanus (pudopmunr). Llenb U pa3HOBUIHOCTH KpeKuHTa HedTenpoaykToB. CTaOwmib-
HOCTh YIJIEBOJIOPOJIOB PA3IMYHBIX KJIACCOB. XMMHUYECKHE PEAKIMH, TPOTEKAIOIINE MPH BBICOKHX
TeMIeparypax.

Karanutuueckuii KpeKUHT, MPUMEHSIEMOE ChIpbe M KaTaim3aTopbl. Cxema MpeBpalieHui,
IPOTEKAIOIMX Ha ATFOMOCHIMKATHOM KaTajau3aTope. Y CIOBUS ONTHUMAJIbHOTO peXHUMa MpoLec-
ca. [IpoayKThl KaTaTUTUYECKOTO KPEKUHTA, UX OTIUYHE OT MPOAYKTOB TEPMHUECKOTO KPEKUHTA.
[TpuHIMI KMCHONIB30BAHUS ABMIKYLIETOCS CJIOS KaTaau3aTopa IpH KaTaIUTUYECKOM KpPEKHHTE.
Cxema yCTaHOBKHM KaTaJUTHUYECKOTO KPEKHWHTa C COBMEIICHHBIM PEAKTOPOM M PEreHepaTOpOM.
KpekuHr B Kumsiuem cioe KaTaau3aTopa.

Karanmutuaeckuit pudopmunr. Colpbe U IPUMEHSEMbIE KaTaIU3aTOpbl. XUMUYECKHUE PeaK-
LM, IpOTEKaroIue npu puGopMunre. Pa3HOBUIHOCTH KaTaIUTUYECKOTO pUGOPMHHIa: MPOU3-
BOJICTBO BBICOKOOKTaHOBOTO OeH3MHa (00iaropaknuBaHue OCH3MHA) U MHIUBUAYAIbHBIX apoMa-
TUYECKUX YIJIEBOAOPOAOB (apoMaTu3anust). [[puHumnuanbHele cXeMbl IPOLIECCOB.

[IponyxTsl epepabOTKU HEPTH, UX COCTAB, CBOMCTBA U NpuMeHeHue. OKTaHOBas U LieTa-
HOBasl XapaKTEPUCTUKU MOTOPHBIX TOIUIMB. OuncTka HedTenpoaykToB. CoBpeMEeHHas OpraHu-
3anus HeTEXMMUIECKOT0 Tpou3BoACTBa. Hedrexumuyeckrne KoMOWHATHI.

Ilepepabotka razoobpasHoro tormiuBa. Kiaccudukanus razoo0pazHbix Torms. [Ipupon-
HBIN Ta3 1 ero npuMeHenne. CocTaB MOMYTHBIX HE(TAHBIX Ta30B U ra30B HeTenepepadoTKH, UX
UCIOJIb30BaHUE B KauecTBE TOIUIMBA U XUMHUYECKOro Chipbsi. KOHBepcusi mpupogHOro rasa, ee
Pa3HOBHIHOCTH: KOHBEPCHS C BOISHBIM MApOM, HETOJHOE OKHCICHHE, OKUCIUTEILHBIA MUPO-
au3. IlpumeHeHne KOHBEPCUHU Ul MIPOU3BOJCTBA CHHTE3-Ta3a, a30TBoJopoaHoM cmecu (ABC),
arieTuieHa u Bogopoaa. IlepepaboTka KpeKHHr-ra3za. AJTKWIMPOBaHUE OyTUIICHOBOW (hpaKInu.

4 METOJIMYECKHUE PEKOMEHJIALIMM (YKA3ZAHMS) 1JISI CTYAEHTOB
MO U3YYEHUIO JJUCUATIIMHBI

M3yueHne XMMHUYECKOH TEXHOJIOIMH U OMOTEXHOJOTMH HEOOXOTUMO IpHU MOATOTOBKE
yuurenei Ouosnoruu u xumu. Lenapio HacTosIero Kypea sBiaseTcsl HOAr0TOBKA BHIITYCKHUKOB K
MIPENOJaBAHUIO €CTECTBEHHBIX JNUCLMIUIMH B IIKOJIBHOM KYpCE C YYETOM COBPEMEHHBIX IOCTHU-
KeHUI B 001acTh OMOTEXHOJIOTUH U MOJIEKYJISIpPHON Omosioruu. J{ucuuruinHa XUMUYeCKOW TeX-
HOJIOTMM JIOJDKHA oO0ecreyuBaTh MHOJATOTOBKY BBICOKOKBAJIU(HUIIMPOBAHHBIX CIIELUATUCTOB,
3HAIOIUX COCTOSTHUE XMMHMYECKOW IMPOMBIIIIEHHOCTH CTpPaHbl M IEPCHEKTUBBI €€ pa3BUTHSA,
CHoco0BbI 100bIYM, MOJTOTOBKH M KOMIUIEKCHON MepepaboTKH Ba)KHEUIIMX BUJOB XHUMUYECKOTO
celpbsi. CrienuanucT-XxMMHK JODKEH 3HaTh TEOPETUYECKUE OCHOBBI, TEXHOJIOIMYECKHUE MPOILIeCc-
Cbl U TUIIOBBIE ammaparbl OCHOBHBIX XUMHUYECKHMX IPOU3BOJCTB, UCIOJIB30BAaHUE NPOAYKIIUU
XUMHUYECKON MPOMBIIIJIEHHOCTH B HAPOJAHOM XO3HCTBE, UMETh MPEJCTaBICHUE 00 SKOHOMUKE
XUMHUYECKON MPOMBILIJIEHHOCTH, METOJAX OXPaHbl OKPYXKAIOLIEH CPeabl OT BPEAHOIO BIUSHUSA
MIPOIYKTOB U OTXOJ0OB XMMHYECKON MPOMBIIUICHHOCTH, SICHO IPEICTABIATh 3HAYECHUE XMUMH3a-
LMY HApOJIHOI'O XO35MCTBA, €€ OCHOBHBIE HAIIPABJICHUS.

OcHOBHBIE 33/1a4U Kypca 3aKI04aroTcs B ((OPMUPOBAHUM MPEICTABICHUI O BO3ZMOXKHO-
CTH HUCIOJIb30BAaHUS IMPOIECCOB, JEXKAIUX B OCHOBE (PYHKIIMOHUPOBAHUS JKUBBIX CHUCTEM JIJIS
MIPOU3BOJICTBA KOMMEPYECKOTO MPOAYKTa. DT OOLIMe HaydyHble MPUHIUIBI U3JaralTcs B mep-
BOM YaCTH JIEKIIMOHHOI'O Kypca, KOTOpas MPEAUIECTBYET U3YYEHUIO XMMHUKO-TEXHOJIOIMYECKUX
IIPOLIECCOB.

CoBpeMeHHbIE TPOMBIIIJICHHbIE TMPEANPUATHS MPEACTABIAIOT cO00il coueTaHue Mmpous-
BOJICTB paznuyHoro npoduis. Hapsay ¢ pasBuTHeM XMMHUECKON MPOMBIIUIEHHOCTH U yBEIH-
YEHUEM YHCIIa XUMUYECKUX IIPOU3BOJACTB IIPOUCXOAUT UX TUNM3auusd. I1Ipy 5ToM HOBBIE TEXHO-
JIOTUYECKHE IPOLIECChl U CUCTEMBbl YINpaBJieHHs pa3pabaThIBalOTCS HAa OCHOBAHHHM HAy4YHOTO
N0JX0/1a, U3YYECHHUsI OTAENbHBIX XMMHUKO-TEXHOJOIMUECKUX MPOIECCOB Oazupyercs Ha OOLIMX
TEOPETHYECKUX OCHOBAX XMMHYECKON TEXHOJIOTMHU KAaK HayKu. Bo BTOpOI 4acTH JIEKIIMOHHOIO
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Kypca M3ydaloTcs Hambosee TUIUYHBIE, BaXHEHINEe XWMHUYECKUE MPOou3BOACTBA. [Ipu 3ToM
HEO0OXOMMO MOAYEPKHYTh, n30eras AyOIMpOBaHMsI, UCIIOIB30BAaHUE OOIIMX HAYYHBIX MPUHIIH-
IIOB Y 3aKOHOMEPHOCTEN XMMUYECKON TEXHOJIOTMU HA KOHKPETHBIX IPUMEpax.

Oco0oe MecTo TaHHOTO Kypca B CTPYKType Y4eOHOTo Ij1aHa 00yCIIOBIEHO crienu(uKon
HAaYKH, KOTOpasi ONpPEessieTCsl BO3MOKHOCTBIO ()OPMHUPOBAHUS MOHSATHI TOJBKO Ha OCHOBE pa-
HEE U3YYEHHBIX TeM B Kypce OMOJIOrHYeCcKON XUMHUH, MOJIEKYJISIPHON OMOJIOTHH, T€HETUKU, MUK-
POOHOIIOTHH, IIUTOIOTHH, O0IIEH HEOPraHUIECKOW XMMHUH.

[Ipu pabGote ¢ manHOW paboyeit mporpaMmoi ¢ 2 1Mo 5 TeMbl, CJICIYET MPHUICPKUBATHCS
CJIEIYIOILErO aIrOpUTMa!

1. Hcnonb3ys y4eOHYIO MpOrpaMMy, ONPEISIMTE MECTO TeMBI (paszeia) B CHCTEME
M3y4aeMo#l JUCHUIUIMHBL. BpIsiIcHUTE, Kakue TeMbl (pa3/iesbl) NPeAIECTBYIOT H3YUEHUIO JaHHO-
ro MaTepuasna, Kakue CleAyroT Mociie Hee.

2. BwiGepure mousTHS, cHOPMUPOBAHHBIC MTPH MU3YUECHUU TPEIBIIYIICH TEMBI, U TIOHS-
TUSL KOTOpbIe OyIyT pa3BUBATHCS MPH W3YUYCHUHU MOCIEAYIONICH, BHUMATEIbHO U3YYUTE UX, BbI-
IUIINTE B CIIOBAPb.

3. Tlo3HakoMbTeCh C TEOPETUYECKUM MATE€PHAIIOM M0 JISKIUSIM U MpeJlaraéMbIM JIUTe-
paTypHBIM UCTOYHUKAM.

4. BbINOMHATE 33JaHUS ATl CAMOCTOATEIbHOU paboThI

Beenenue

Nzyuenue Tembl «BBeneHrne B OMOTEXHOJOTHIO» CIIEyeT HauyaTh C MepepabOTKU TEOPETH-
YECKOro Marepuaia yueOHHUKOB:

Eroposa T.A. OcHoBBI OuoTexHosoruu : y4ed. mocobue s crya. Byzos. — M. : Akane-
must, 2006. cTp.4-6,

Cracrok, E. M. JlabGoparopHble, ceMUHAPCKUE U WHIUBUAYAIbHbBIE 3aHATUS IO OMOTEXHO-
jorun: YdeOHO-MeTonndeckoe nmocooue. — bnarosemenck: U3n-so BI'TTY, 2002 — ctp 3-8.

[IpocMOTpeTh JNEKIIMOHHBIE 3alHCH, TO3HAKOMUTHLCS C BBICTABKOW JIMUTEPATYphl, TPOCMOT-
peTh B 3aji€ EPUOJUKE KYPHAJIbI, paCCMaTpPUBAIOLINE TPOOIEMbl OMOTEXHOJIOTUH.

[IpurotoButs 3cce: bruorexHomorus Ha ¢y 0e YeI0BEYECTBY.
MeTtoabl OMOTEXHOJIOTHH.

[Tpu moATroTOBKE K JAHHOMY 3aHATHUIO MepepadoTaTh MaTepual y4ieOHUKOB:

Eroposa T.A. OcHoBwl OMoTEXHONOTHUH : yueO. mocodue s ctya. Byzos. — M. : Akane-
mus, 2006. ctp. 104-153,

buorexnonorus; yue6Huk ans crya. By3oB / [W. B. Tuxonos [u np.] ; nox pen. E. C. Bo-
ponuna. — CIIG. : TUOP/, 2008. ctp. 23-54.

Cracrok, E. M. JlaGoparopHble, cEeMUHAapCKUE W WHIUBUAYAIbHbIE 3aHATUS MO OMOTEXHO-
Joruu : YuebHo-MeToauueckoe nocodue. — biarosemienck : M3a-so BI'TIY, 2002. ctp. §-14.

Oco0oe BHUMaHHE HEOOXOUMO OOpaTUTh Ha MPEeIMET U3YUYEeHHUs, 3a7jau, CTPYKTypy OHo-
TEXHOJIOTUH, UCTOPHUIO €€ Pa3BUTHS. YCTAaHOBHB MEXIPEIMETHBIC CBSI3M C KypcaMH XUMUH,
OCBOHTH (DU3UKO-XMMHYECKUE METOJIbI, UCIIOJIb3yeMble B OMOTeXHOJIOTHU. COCTaBUTh 3apUCOB-
KH.

Bonpoc «CoBpeMeHHbIe METO/IbI CO3aHMsI POMBIIIEHHBIX IITAMMOB MUKPOOPTaHU3MOB
Jyd4llle pacCMaTpUBaTh MOATAIHO.

BHauasie mo3HaKOMHUTBCS € MPOOIEeMaMH TeHETHUECKOTO KOHCTpyUpoBanus in Vivo, obpa-
TUB BHHUMAHHE HA TaKUE MOHATUS KaK MYyTareHe3, MyTaHTbl, MyTareHbl, MyTallul, PEBEPTaHTBHI,
ayKkcoTpo(dbl. 3aTeM U3YYUTh OCOOEHHOCTH OpPraHU3allMi OCHOBHOTO U JIOTIOJHUTEIBLHOTO IeHe-
TUYECKOT0 MaTepHaja MUKPOOHOM KJIETKH, U TOJIbKO Ha OCHOBE JAaHHON MH(pOpPMAIUUd MOKHO
MPUCTYNATh K U3YUYEHHUIO NMPOIIECCOB BEAYIIMX K PEKOMOMHAIIMH: TTOJIOBOTO U MapaceKCyaabHOTO
HYKapHOTHUYECKUX KIIETOK, KOHBIOTALlMH, TPAHCAYKLUH, TpaHC(HOpMAIIUU TPOKAPUOT.

Bompoc «['eHeTn4eckoe KOHCTpyHpoBaHue IN VItro» BKIIOYAET XapaKTEPUCTUKY METOI0B
MOJIy4YEHHUsI T€HOB, BEKTOPHBIX CHCTEM, METO/10B BoccoeanneHus pparmentoB JJHK (ren + Bek-
Top), BBeneHus p-JJHK B OakrepuanbHble KIETKH, KIOHUPOBAHUS U SKCIPECCHUH UYKEPOIHBIX
TeHOB B KJIETKE peLunueHTta. M3ydas naHHbIE BOIPOCH OOpaTHTh BHUMaHHME Ha KOHKPETHBIE
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IpUMEpPbl TOJYYECHUsI T€HETUYECKUMOAN(DUIIMPOBAHHBIX OPTaHU3MOB, PACCMOTPETH METOIUKY
HOJIy4EeHUs1 HUHTEP(PEPOHOB HA OCHOBE UCIOJIb30BAHUS TPAHCTEHHBIX OPraHU3MOB.

OmnpIT mpuemMa 3aueTa 1Mo NpeAMETY BBIIBWII, YTO HauOOJbIINE TPYIHOCTH IpU 00CYyXkIe-
HUM BOIIPOCOB JIaHHOW TEMbI BBI3bIBAIOT MPOOJIEMBl KJIETOYHOM MHXKeHepuu. J[s Toro, 4roOsl
n30exaTh TPYIHOCTEH, HEOOXOIUMO M3YYUTh METOIBI M YCJOBUS KYJIbTHUBHPOBAHUS HU30JIUPO-
BaHHBIX TKaHEW M KIETOK PacTeHUM, pacCMOTPETh MOHATHUS Aeau(pepeHIUpoBKa, Kalaycore-
He3, TuddepeHpoBKa, MOphOoreHe3, COMaTHIeCKU IMOpHUOTeHe3, TOTUIIOTEHTHOCTD.

KOHKpeTHBIM IPUMEPOM HCIIOJB30BaHMs JaHHBIX METOAOB SIBJISIETCS HPOM3BOJCTBO MO-
HOKJIOHAJIbHBIX aHTUTEJI, METOJIMKY MOJIy4eHHs] KOTOPBIX HEOOXOANMO YUUTH K 3a4eTy.

JlaHHOE 3aHsATHE XapaKTepu3yeTcs: 60bIIONH HH(OPMALIMOHHON €MKOCThIO, IO3TOMY IOTO-
BUTHCSI K HEMY HEOOXO0MMO 3a0JIarOBPEMEHHO, UCTIONB3Ys NpeJiaraeéMble B METOIMYKE JIUTEpa-
TypHBIE€ HCTOUHUKHU.

Jist Toro, 4TOOBI MPOBEPUTH YPOBEHb TOTOBHOCTH IO JIaHHOU Teme, Bam HeoOxoaumo oT-
BETUTbH Ha BOIIPOCHI AJIsi CAMOCTOSITEIbHOM paboThl yueOHO-MeToquueckoro nocoous Craciok, E.
M. JlaGopaTopHble, CEMUHApCKUE M MHIMBUAYAIbHBIC 3aHATHA MO OMOTEXHOJIOTHH : YueOHO-
MeToandeckoe rmocoodue. — brnaropemenck : M3n-so BI'TIY, 2002 — cTp. 15-17.

HuxeHepHasi JH3MMOJIOT U,

N3zyuenne tembl «VHXEeHEpHas SH3UMOJIOTUS» UMEET OTPOMHOE 3HAUYCHHME B CBSI3U C TEM,
YTO 3HAYUTEIHHO DPACHIUPSET KPYro3op, MO3BOJIAS HATTISAAHO YBHJIETh HMPUKIAJHOW XapakTep
OMOTEXHOJIOIMH, TOYKU CONPHUKOCHOBEHHS HAydyHOM U IPOU3BOACTBEHHOM JESTEIbHOCTH,
IPEJOCTABIISIET BO3MOKHOCTh YCTAHOBHTH MEKIIPEIMETHBIC CBSI3U C (PM3MUECKON M OHOIoTHYe-
CKOM XMMUEH.

[Ipu u3y4eHnn JaHHON TEMbI HEOOXOIUMO IMO3HAKOMHUTHCS C TEOPETUYECKUM MaTepUaIoM
yu4eOHUKOB:

buorexnonorus; yueOnuk mist crya. By3os / [W. B. Tuxonos [u ap.] ; mox pex. E. C. Bo-
ponuna. — CII06. : THUOPJ, 2008. — 355-419 c.

Eroposa T.A. OcHoBbl OuoTeXHONOTUHU : yueO. mocodue s ctyna. Byzos. — M. : Akane-
mus, 2006. ctp. 72-102

Cractok, E. M. JlaGoparopHble, cEeMUHAapCKUE W WHIUBUAYAIbHbIE 3aHATUS IO OMOTEXHO-
Joruu : YuebHo-MeToauueckoe nocodue. — brnarosemenck : M3a-so BI'TTY, 2002 — ctp. 75-81.

Oco0oe BHHMaHuE HEOOXOAUMO 00OpaTUTh Ha TO, YTO (PEPMEHTHI U (PEPMEHTHBIE CHCTEMBI
TPAaJUIIMOHHO MPUMEHSIOTCS B CAMbIX Pa3IMYHBIX O0JIACTSIX MPAKTUYECKON JeSITeIbHOCTH Yello-
BeKa (MMIeBOH, (hapMalleBTUUECKOM, TEKCTUIIbHOM, KOXKEBEHHOW M IIp.), MOKa3aTh MPUYHHBI
CTOJIb LIIMPOKOIO MCIOJIb30BaHMsI (hepMeHTOB. BBIABUTH OTAMYMSA (PEPMEHTOB OT XMMHUYECKHX
KaTaJIn3aTOPOB, KOTOPHIE OTPEACISIIOT UX MPEUMYIIECTBA.

VYCTaHOBUTH OTIAMYHUS CBOOOJHBIX (PEPMEHTOB OT MMMOOMIIN3OBAHHBIX, BBIICHUTH CYTb
mpoliecca UMMOOUITU3AIIIH.

CocrtaBuTh TabIUIy Kiaccu(UKallMM METOJ0B MMMOOMIIM3AILUM, COJAEPXKAIYI0 XapakKTe-
PUCTHKH Pa3HOBHIHOCTEH (PU3MUECKUX W XHUMHYECKHX METOIOB, IPUBECTH IO BO3MOXXHOCTH
IpUMEpPbI NPOU3BOJCTB, B OCHOBE KOTOPBIX JIEKHUT HCHOJIb30BaHHE (PEPMEHTOB MMMOOMIM30-
BaHHBIX TE€M HJIM HHBIM CTIOCOOOM.

Bosbiioe 3HaueHue 1151 OCYIIECTBICHUS TPOU3BOICTBEHHBIX MTPOIIECCOB MMEIOT HOCUTEIH,
Ha KOTOpble MMMOOMIM30BaHbI (PEPMEHTHI. 3HAKOMCTBO C TPeOOBAHUSIMH, TPEABIBISEMBIMHI K
HOCHUTEIISIM, UX KJIacCU(HKaIel Mo3BOJIMT BaM cocTaBUTh CXeMy-XapaKTepUCTHKY, COMPOBOXK-
JTAEMYIO KOHKPETHBIMH ITPUMEPAMHU.

[Tocne mMOArOTOBKM TEOPETHYECKOTO MaTepualia M BBIMOJHEHHUS SKCIEpUMEHTa 10 OOHa-
PYKEHUIO XUMHUYECKOW aKTUBHOCTH (DEPMEHTHBIX CHCTEM MHUKPOOPTaHW3MOB, Bam HeoOxommumo
BBITIOJIHUTH 33JlaHue U3 yueOHOo-MeToandeckoro nocoous Craciok, E. M. JlaGopatopHsie, cemu-
HapCKUe ¥ WHIUBUAYaJbHBIC 3aHATHS 1O OMOTEXHOJIOTHH : Y4eOHO-METOIUIECKOe Mocoone. —
bnarosemenck : MU3n-so BI'TIY, 2002 — ctp. 81-82. OTBeTUTH HA MpPEAJIOKEHHBIE BOMPOCH U
c/IeNaTh COOTBETCTBYIOIIME pacueThl BB CMOXeETe TOJNIBKO YCTaHOBHB CBSI3b C OMOJIOTHUYECKOU
XUMHUEH.
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BuoTexH0/10rHs U YJHEPreTHKA. JKOJOTMYecKasi 0MOTeXHOIOTUsl.

[Ipu moAroTOBKE K JAHHOMY 3aHATHUIO NepepadoTaTh MaTepuan yueOHUKOB:

EropoBa T.A. OcHOBBI OnOTEeXHOJIOTHY : y4eb. mocobue st crya. ByzoB. — M. : Akane-
mus, 2006. ctp. 21-26,

buotexnonorus; yueOnuk mis cryn. By3os / [U. B. Tuxonos [u ap.] ; mox pexn. E. C. Bo-
ponuna. — CII6. : TUOP/, 2008. ctp. 27-34.

Cracrok, E. M. JlaboparopHbie, ceMUHapCKUE W WHAWBUIYAIbHBIE 3aHATHUS 110 OMOTEXHO-
joruu : Y4ueOHo-MeToau4eckoe nmocooue. — brnarosemenck : 3n-so BI'TIY, 2002. ctp. 8-14.

PaccmarpuBas TeopeTuueckuii MaTepuall, 00paTuTe BHUMAHHE HA TO, YTO HKOJOTHUECKU
YUCTYIO SHEPTUI0 MOXKHO MOJYYUTh IIyTeM MpeoOpa3oBaHUsl COJHEUHOMN SHEPTUU B AJIEKTpUYe-
CKYIO C TIOMOUIBbIO COJIHEYHBIX KOJUIEKTOPOB, a TaKXKe W3 Ouoraza m MUKpOOHOTO 3TaHona. Pac-
CMOTpPHUTE IPOLECCHI, JeKaIIle B OCHOBE MOTYYCHHs] BBICOKOKaYECTBEHHOI'O TOIUIMBA U3 OHOJI0-
THYECKOTO CBHIPhsl, OCHOBAaHHOE Ha codeTaHnu (orocuHresa u pepmenrtanmu. IlozHakombTech C
pHeMaMU HAIPaBJIEHHBIMU Ha MOJIU(UKALINIO MPOLIECCOB (POTOCUHTE3A.

B mpornecce uzyuenust TeMbl 7 B 8 KaXJI0TO MPOU3BOACTBA CTYACHTHI JOJKHBI 03HAKO-
MUTBCSI CO CBOMCTBAMHU MOJIY4YaeMOIO MPOAYKTA, CBIPHEBBIMH M YHEPreTHUECKUMU PECypcamu,
paccMOTpeTh TEXHOJIOTHYECKYIO CXEMY MTPOM3BOICTBA U 0OOCHOBATH ONTHUMAIBHBINA TEXHOJIOTH-
YEeCKUIl PEeKUM ero OTAEIbHBIX CTaaui. B 3akmtoueHne HEOOXOAUMO JaBaTh MPEICTaBICHUE O
XHUMHKO-TEXHOJIOTMYECKHX TIOKA3aTeNsIX IPOU3BOICTBA, 00IaCTH IPUMEHEHHUS JAHHOTO MPOIYK-
Ta, Tp€OOBAHUAX 110 OXPAHE OKPYXKAIOIICH MPUPOAHON CPeIbl U YTUIH3AIUN OTXOIOB.

B mporuecce npoBenenus 1ab0paTOPHOTO MPAKTUKYMa CTYACHTHI JOJDKHBI 3aKPENUTh U
yrayOuTh 3HAHUSA, MOJYUYEHHBIE B JIEKIIMOHHOM Kypce, MPUOOpPECTH MPaKTUYECKHUE HABBIKH B
NIPOBEICHUH HCCIICIOBAHNS M KOJMUYECTBEHHOW 00pabOTKE Pe3ysbTaTOB MPOBOAMMON pabOTHI,
03HAKOMUTHCSI C COBPEMEHHBIMH METOJIaMU aHANIN3a ChIPbS U MOJIy4aeMBIX MPOAYKTOB. DKCIIe-
PUMEHTAIBHBIE MCCIIEJOBAHUSI MPOBOJSATCS HAa YCTAaHOBKAX, MOJEIHMPYIOUINX MPOU3BOJICTBEH-
Hele. [Ipu mocraHoBKe paboT clieyeT CTPEMUTHLCS K TOMY, YTOObI TaKHE ONEpalUy KaK aHAJIN3
MOJIYYEHHOTO TIPOAYKTA, ONpPENeIeHUEe ero KOHCTAHT, CHATUE MapaMeTPOB IMPOoliecca OpraHuye-
CKH BKIIIOYQJIMCHh B COOTBETCTBYIOLIYIO TEXHOJOTHYECKYIO pabOTy M BBIMOJIHSINCH B 00BeEMeE,
HEO0OXOIUMOM JUIsl pEeIlIeHUs TOCTAaBIEHHBIX B 3TOI paboTe 3ajau.

B xaxoif Teme gaHbl yueOHO-METOJMUECKHE MaTepuallbl JEKIIMOHHOIO Kypca, BKII0Yaro-
IIMe TJIaH JIEKIUH TI0 KOKIO0H N3ydaeMoi TeMe M 0COOEHHOCTH M3y4aeMoro MaTepuana, MpHBo-
JUTCS CIIMCOK OCHOBHOM M JIOTIOJIHUTENBHOMN JINTEPATyphl; MPEACTABIECHbI 3a/IaHUs JUIsl CAMOCTO-
ATEIBHOTO U3YYEHUS TPeMEeTa, BAPHAHTHI KOHTPOJIbHBIX paOOT, UTOTOBBIE KOHTPOJIBHBIE TECTHI,
KOTOpbIE MO3BOJIIOT IPOBEPUTHh YPOBEHb YCBOEHUS M3y4eHHOro Matepuana. KoHTposbHbIe Te-
CTBI COJIEpKAT 3a/IaHUs PA3HOTO COJEPKAHUS U YPOBHS CIIOKHOCTH, YTO TIO3BOJISIET JOCTOBEPHO
OLIEHUTb MOJIHOTY 3HaHUI CTYJICHTOB.

[Ipexne 4eM MpHUCTYMUTh K BBITOJHEHHUIO 3aJIlaHUH IS CAMOKOHTPOJIS, CTy/IEHTaM Heo0-
XOJJMMO M3Y4YUTh PEKOMEHJIyeMYIO M0 KaXAod TeMe nuteparypy. OOmmi cnucok yueOHOU u
y4eOHO-METOIUYECKON JTUTEepaTyphl MPEICTaBIEH B OTACIHHOM pasJielie JaHHOW MPOTrpaMMEI.
Kpome Toro, B MaTepuasax mo moJroToBKe CEMUHAPCKUX 3aHATUN MO KaXKJOW TeMe yKa3aHa OcC-
HOBHAasI ¥ JIOTIOJIHUTENbHASI JTUTEPaTypa.

YueOHO-MeTOAHYECKOE 0O0ecTieueHHe CAMOCTONATeILHOMH padoThl
CTY/ICHTOB 10 TUCHHUILINHE

KonnuectBo
4acoB, B COOT-
HaunmenoBanue ®opMbI/BHABI CAMO- BETCTBHH C
pasaeJa (Tembl) CTOSATEILHOM PpadoThI y4yeOHo-
TeMaTH4YeCKUM

IVIAHOM

1. | BBeanenme 2

[Ipenmer 6uorexnonoruu. [lepuoan- | M3ydyenre ocHOBHOM Jin- 1




3am1us pasBUTUA

TepaTypbl

N3ydenune qOnoJHUTENb-
HOU JIUTEpaTypbl
KoHcnexktupoBanue usy-
YEHHBIX UCTOYHHKOB

N3ydyenne 0CHOBHOM U~ 1
[Ipeamer XUMHYECKON TEXHOJIOTUH, TepaTypbl
€ro 3Ha4yeHHue. XUMHUIECKas IIPo- N3yuenue nonoaHuTeNb-
MBIIUIEHHOCTb KaK OTPacib MaTE€pU- | HOW JIUTEPATYPbI
IBHOTO MPOU3BOJICTBA. KoncnextupoBanue u3sy-
YEHHBIX UCTOYHHKOB
MeToabl OMOTEXHOJIOTHH 16
N3ydeHnne ocCHOBHOM Ju- 2
CoBpeMeHHbIE METO/IbI CO3aHus TepaTyphl
MIPOMBILIEHHBIX IITAMMOB MUKpPOOp- | M3ydueHue nonosHuTens-
raHu3MoB. MeToabl KOHCTPYHpPOBa- HOM JINTEepaTyphl
Hus iN VIVO [Toaroroska pedeparos
Y MIPE3EHTalNI
Metoabl TEHETUYECKOTO KOHCTPYHU- N3yuenne ocCHOBHOM Jn- 2
poBanus in vitro. Ucrounnku JJHK TepaTypsl
JUIsl KITIOHUpOBaHus. Merozsl Bocco- | M3ydueHue nononHuTensb-
enuaenus pparmentoB JJHK. BekTo- | HOI muTepaTypsl
pBL. DKcnpeccus uyxepoaHbix reHoB | [loarotoska pedeparon
B MUKPOOPTraHu3Max Y TIPE3CHTALNN
N3yuenne 0CHOBHOM U~
TepaTyphl
N3yuenue nonoaHUTENNb-
HOU JIUTEpaTypbl
[IpuroroBnenne NuTaTEIbHBIX CPE
Odopmrnenne nabopa-
TOPHOM pabOThI
[ToaroroBka otyera no
nabopaTopHoi pabore
N3yuenne oCHOBHOM NH- 2
TepaTyphl
l'enetnuecku  MoauduIMpoBaHHbIe | V3ydeHne JOMONMHUTENb-
OpraHU3MBbI HOM JIUTEepaTyphl
[ToaroroBka pedepaton
Y MIPE3EHTalNI
. | U3yuenue ocHOBHOM 1u- 2
KynbpTypa KIleTOK U KyJabTypa TKaHei. TeDATVOLL
[ToBepxHOCTHOE U TITYyOMHHOE KYJIb- patyp
N3yuenune nONoOIHUTENb-
tuBupoBanue. [Iporomnact pactu- z
TENBHBIX KIETOK KaK 00BEKT 6Homo- | o JHTEPaTyphI
[ToaroroBka pedepartos
TUYECKOTO KOHCTPYUPOBAHUS .
Y TIPE3CHTAINN
N3yuenne ocHOBHOM JH- 2
TepaTyphl
NMMyHOOMOTEXHOTOTUS HqueHHe AOTIOITHITEb-
HOU JIUTEepaTyphl
[ToaroroBka pedepaTton
Y MIPE3EHTALNI
Mertobl CO3aHUs] MOHOKJIOHAIBHBIX | MI3ydeHne OCHOBHOM JU- 2

antutea. X ucnonp3oBaHue 1 Jie-

TepaTypsl
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YEeHUS U TUAarHOCTUKH 3a00JI€BaHUI.

N3ydenune qonoJHUTENb-
HOM JINTEepaTyphl
[Toarororka pedepaTton
Y MPE3EHTALNI

N3ydenne ocCHOBHOM Ju- 2
TepaTypbl
KoHcTpyrnpoBanue mramMMmoB MIpOIY-
N3yuenue nonoaHUTENb-
[IEHTOB WHCYJIMHA, a-,pB-,y- 2
HHTEPhEPOHOB HOM JIUTEpaTypsl
[ToaroroBka pedepartos
Y MPE3EHTALNI
N3ydenne ocCHOBHOM Ju- 2
TepaTypbl
Co3nanue accouuanuy KyJabTUBHPY-
. N3yuenue nONnoaHUTENb-
€MbIX KJIETOK BBICIIUX PACTEHHI € z
MUKPOOPraHu3MaMu HOM JITCpaTyphl
[ToaroroBka pedepartos
Y MIPE3EHTALNI
HNH:keHepHAst JH3UMOJIOTHSI 8
N3yuenne ocHOBHOM Jn- 2
TexHonorus noiay4eHus: BHICOKOUH- TepaTypbl
CTBIX (PEPMEHTHBIX IPENapaToB W3ydeHue nOMoNHUTENb-
HOU JIMTEpaTypsl
N3yuenne ocHOBHOM Jn- 2
MeTtoasl uMMobunu3anuu. Hocutenu | Teparypbl
TUT1 UMMOOUITH3aIAN W3ydeHue nOmonHUTENb-
HOU JIMTEpaTypsl
Hcnonb3oBanue hepMeHTOB B Tiutie- | M3ydeHre OCHOBHOM JIn- 2
BOI mpombliiiuieHHoCcTH. OOHapyKe- TepaTypbl
HUEe OMOXUMHUYECKON aKTUBHOCTHU W3y4eHue nOMnonHUTENb-
MUKPOOPTaHNU3MOB TP NIPOU3BOJICTBE | HOM JIMTEPATYPHI
MUIIEBBIX MPOJYKTOB
N3ydyenne oCHOBHOM U~
TepaTypbl
N3yuenune nonoaHuTENb-
buorexHonorus B MUIEBOMN Ipo- HOM JINTEpaTyphl
MBIIIJIEHHOCTH Odopmienue nadopa-
TOPHOI pabOTHI
[TonroroBka oTuera no
nabopaTopHoi pabore
N3ydyenne oCHOBHOM U~
TepaTypbl
O6HapyxeHne XUMHYECKON akTuB- | M3ydeHue MOmOJHUTEIb-
HOCTH (DEPMEHTHBIX CHUCTEM MMKPO- | HOW JIUTEpaTyphl
opranu3mMoB u BiusHue (axropoB | Odopmiienue madbopa-
BHEIIHEN Cpe/ibl Ha €€ IPOSBICHUE TOPHON pabOTHI
ITonroroBka ordera o
nabopaTopHoii pabote
[Ipumenenre UMMOOUITN30BaHHBIX N3yuenne oCHOBHOM Jn- 2
¢bepmenToB. IMMyHO(DEpMEHTHBIH TepaTyphl
aHaJIu3, €ro UCIOJb30BaHue B Meu- | M3ydeHune 1ononHuTENb-
nuHe. MMMoOunu3oBanHble epMeH- | HOM JINTepaTypbl
ThI KaK JIEKapCTBEHHbIE MpenapaThl
BHoTexHo0JI0THs M JHEPreTHKA 4
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N3yuenne oCHOBHOM JH- 2
IlyTH pelieHns SJHEpreTU4ECKOU Mpo- | TepaTypsl
6J1eMbI METOIaMU OMOTEXHOJIOTHH N3yuenue nOnoaHUTENb-
HOH JINTEpaTyphl
N3ydenne ocCHOBHOM Ju- 2
MuKpoOHO0IOTHYECKOE MOTyYSHHE Teparypi
JIEBOJOPOAOB, BOJOPOAA U T.[., HC-
yr JIOPOZLOB, BOIOPOA A N3ydeHue 1onoJHUTENb-
I10JIb3YEMBIX B Ka4ECTBE TOILUIMBA z
HOM JIMTEpaTypsl
JK0JI0rHYeCcKast OMOTEXHOJIOI U 4
N3yuenne ocHOBHOM K- 2
Bbopn0a ¢ 3arpsi3sHEHHEM OKpYyXkato- TeDATVOLL
1IeH CpeJibl C IOMOLIBI0 MUKPOOpPra- patyb
N3yuenue nonoaHuTeNb-
HU3MOB. z
HOU JINTEpaTyphl
N3ydyenne 0CHOBHOM U~
TepaTypbl
N3yuenue nonoaHuTeNb-
[Ipon3BOACTBO M UCIIOJI30BAHUE HOH JIUTEepaTyphl
HUTparvHa v a30To0aKTeprHa Odopmienne nadbopa-
TOPHOM pabOThI
IToaroroBka oryera no
nabopaTopHoi paboTe
N3yuenne ocHOBHOM Jn- 2
AnpoOHBIE U aHAdPOOHBIE TTPOLIECCHI TeDATVOLL
OUYUCTKHU CTOYHBIX BOJI. patyb
N3yuenue nonoaHuTeNb-
DKcKypcus z
HOU JIUTEepaTyphl
ConuanbHbIH acneKT OMOTEXHOJI0- 4
THH
N3yuenne 0CHOBHOM U~ 2
TepaTyphl
buorexHonorus: cBepiieHus u N3yuenue nonoaHUTENb-
HaJEXK/Ibl. HOM JTUTEepaTyphl
KoHncnektupoBanue usy-
YEHHBIX UCTOYHUKOB
N3yuenne oCHOBHOM NH- 2
TepaTyphl
HpascTBeHHbIe TpobiieMbl 6MoTexHO- | M3yueHne nonoaHuTe b-
JIOruu HOM JINTEepaTyphl
KoHncnektupoBanue usy-
YEHHBIX UCTOYHUKOB
CreipbeBas 0a3a XMMHYECKOH NPO- 4
MBIILJIEHHOCTH
N3yuenne ocHOBHOM Jn- 2
Bunsl ceipbs. DKOHOMHYECKOE 3Ha- TEPATYDRL
YEHUE CBIPbS B MPOMBIIIIEHHOCTH. patyp
. W3y4eHne nONoIHUTENb-
CripbeBble pecypchl AMypcKoil 06ma- Z
- HOU JuTepaTypsl. Pere-
' HUE pacueTHHIX 3aja4
N3yuenne ocHOBHOM JH- 2

3HaueHue BOJbl B NMPOMBIIUIEHHOCTU
nu B OwpiTy. CocTosiHUE BOJOEMOB
Amypckoii obmnactu u JlansHero Bo-
CTOKa.

TepaTypbl
N3yuenne nonoaHuTENb-
HOMU JIUTEpaTyphl
Pemenne pacueTHbIx 3a-
Jayq
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BLII[CJ'IGHI/IC XJIOPUCTOI'O KaJIUs U3
CHUJIbBBUHHWTA U €TI0 aHAJIN3.

N3ydyeHnne oCHOBHOM JU-
TepaTyphl

W3yueHne OMOTHUTEIb-
HOM JINTEepaTyphl
Odopmnenue nadopa-
TOPHOU pabOTHI
[ToxroToBka otyera o
naboparopHoit pabote

VMsArdeHue Boasl HOHOOOMEHHBIM
CIIOCOOOM.

N3yuenue oCHOBHOM JIU-
TepaTypbl

N3yuenue nonoaHuTeNb-
HOM JIUTEpaTypbl
Odopmienne nadbopa-
TOPHOM pabOTHI
IToaroroBka oryera no
nabopaTopHoi pabore

OcHoBHbBIE HAay4YHbIC¢ NMPUHIOUIIBI H
3aKOHOMEPHOCTH XHMHYECKO Tex-
HOJIOT'HM

12

XUMHKO-TEXHOJOTUYECKHUH MpoLecc.
[Ipon3BOACTBO CEPHOM KHCIIOTBI

N3yuenne 0CHOBHOM JU-
TepaTypbl

N3y4yeHue nONOIHUTENb-
HOH JINTEpaTyphl
Pemenne pacueTHbIX 3a-
Jay

[TonydyeHue cepHOM KHUCIOTBI KOH-
TaKTHBIM CIIOCOOOM U3 CEPHI.

N3yuenne 0OCHOBHOM 11~
TepaTypbl

W3y4eHne nONONHUTENb-
HOM JINTEepaTyphl
Odopmrnenne nabopa-
TOPHOI pabOTHI
ITonroroBka oTuera no
nabopaTopHoi pabore
KoHncnektupoBanue usy-
YEHHBIX HCTOUYHHUKOB

TexHosorus cBsI3aHHOTO a30Ta.

N3yuenne oCHOBHOM U~
TepaTypbl

W3y4eHne nONONIHNATENb-
HOM JINTEepaTyphl
Pemenne pacueTHbIX 3a-
J1ay

[Tonyuenne ammuaka u3 a3ora BO311y-
xa

N3ydyenne 0oCHOBHOM U~
TepaTypsl

W3yueHne 1ONOITHUTEb-
HOH JINTEepaTyphl
Odopmrenne nabopa-
TOPHOI pabOTHI
[ToaroroBka otyera o
nmabopaTopHOi paboTe

Onpenenenue ABOMHOM TOYKH THJ-
podochar Kampius — AUTHAPOGdOC-

N3ydyenne 0oCHOBHOM U~
TepaTyphl
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¢dar KanpIysi O PAaCTBOPUMOCTH OK-
cuza Kbl B pochopHON KUCIOTE

N3ydenune qonoJHUTENb-
HOM JINTEepaTyphl
Odopmnenue nadopa-
TOPHOU pabOTHI
[ToxroToBka otyera o
nabopatopHoit pabore

CuimkaTHas MPOMBIIIJICHHOCTDb

N3ydeHnne ocCHOBHOM Ju-
TepaTypbl

N3yuenue nONoaHUTENb-
HOM JINTEepaTyphl
Pewenne pacueTHbIx 3a-
Jay

HOJ'Iy‘lCHI/IC JICTKOIINIaBKHUX CTCKOJ

N3ydenne ocCHOBHOM Ju-
TepaTyphl

W3ydeHue q0moNHUTENb-
HOH JINTEpaTyphl
Odopmrenne nabopa-
TOPHOH pabOThI
[ToaroroBka oTuera Mo
nabopaTopHoi pabore

DNEKTPOXUMHUYECKOE MPOU3BOACTBO

N3yuenne 0CHOBHOM U~
TepaTypbl

N3y4yeHue nONOIHUTENb-
HOH JINTEpaTyphl
KoHncnektupoBanue usy-
YEHHBIX UCTOYHHKOB

HOHy‘IGHI/Ie HUKCJICBOI'O IOKPBITUA
QJICKTPOXUMHUYCCKUM crocoooM

N3yuenne 0OCHOBHOM 11~
TepaTypbl

W3y4eHne nONONHUTENb-
HOM JINTEepaTyphl
Odopmrnenne nabopa-
TOPHOI pabOTHI
ITonroroBka oTuera no
nabopaTopHoi pabore

Meramtyprus

N3ydyenne 0oCHOBHOM U~
TepaTypbl

W3y4eHne nONONHUTENb-
HOM JINTEepaTyphl
KoHncnektupoBanue usy-
YEHHBIX HCTOUYHHUKOB

Onpenenenrne KOPpO3NOHHOM CTOM-
KOCTH METaJUIOB B KHUCJION U
HEUTpaJIbHOU cpenax

N3yuyenne oCHOBHOM U~
TepaTypsl

W3yueHne 1O0NOTHUTENb-
HOH JINTEepaTyphl
Odopmrenne nadbopa-
TOPHOI pabOTHI
[ToaroroBka otyera o
nabopaTopHoOi paboTe

[TepepaboTka XUMHUUECKOTO TOTIJINBA

N3ydyenne 0oCHOBHOM U~
TepaTypbl

N3y4eHne nOnoNHUTENb-
HOU JINTEpaTyphl

22
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KoncnektupoBanue u3y-
YCHHbBIX UCTOYHUKOB

S HPAKTUKYM IO JUMCIUIIVIMHE

Tema «MeToabl OMOTEXHOJIOTHI»
JlaGoparopHasi padora Nel

Tema: IIpuroroBiieHre MUTATEIbHBIX Cpej
Heapb padorsi: [lo3HAKOMUTBCS ¢ METOIaMU MIPUTOTOBIICHUS KUAKUX, TBEPABIX U MOTYKHUIKHX
Cpell, UCIOJB3YEMBIX Ul MPOPALIMBAHUS MUKPOOPIaHMW3MOB; MOJATOTOBUTH COEBYIO CpENy C
[IIOKO30M U Cpey Ui MPOopaIluBaHUs
a30T00aKTepa, OCYIIECTBUTH MOCEB MHUKPOOPIaHW3MOB JJIsl MPHUTOTOBJICHUS OaKTEepHaIbHBIX
yIoOpeHH.
PeakTussl n odopynoBanue: Msico csexxee — 250 r, arap-arap — 30 r, »xenatun — 100 r, siino
(6emox), kaprodens — 150 1, ssamens (3epHO) — 250 T, apoxxu — 200 r, xmopodopm, dacois -50
r, caxap — 100 r; pactBopsl: Na2COs — 10%, I, 8 KI, NaOH — 11, Boxa (nueT.); TBepabie peak-
tuBbl: Na2HP0s, KoHPO0s4, KH2P04, MgS04, CaS04, NaCl, comnu MO+2(H8. BbI00D); CeH1208, coe-
Basi MyKa, OyJIbOHHbBIE KYOHK.

Bara, mapins, ¢unsTpoBanbHas Oymara, KOJObl ¢ BATHBIMH NMPOOKaMH, BOPOHKH, POOHUp-
KH, CTakaHbl xumMudeckue (Tepmoctorikue) — 1000 mur, 500 mur, 250 mi, 100 M, dapdopossie
YalllKy, MUAMETKU, CTEKISIHHbIE TUIacTUHKHY (15 cM x 20 cM), CTEeKIISIHHBIE MMajJ04YKy, KapaHaaml mo
CTeKy, yaiku lleTpu, BaTHble IPOOKHU, BaTHBIM BaJIMK, IINATEIN, OAKTEPUOIOTUYECKUE METIH,
CTEKJISIHHBIE TIETIIU, CTYIKHU C MIECTUKAMH, BECHI C PA3HOBECAMHU.

Xoa padoThl:
1. ITony4yeHue NUTATEIbHBIX CPea:
a) MSICO-TIENTOHHBII 0YyJIbOH:

250 r menko u3pyOneHHoro msca 6e3 KocTel, xkupa, cyxoxunuii 3anuBaemM 500 M Bogo-
MPOBOJHOM BOJIbI, Harperoit mo +50°C, ocraBiseMm HacTamBaTbcsl 12 4acoB MpU KOMHATHOM
temmeparype uinu 1 gac mpu +50 — 55°C. Msico oTKUMaeM, SKCTPAKT MPOLICKUBAEM UYepe3 Map-
JIFO CO CJIOEM BaThl, KUIIATUM B TeueHue 30 MUHYT. J[Bakpl QUIBTpYEM: uepe3 Mapiito C BaTOM
u 4epe3 OyMaxHbli GuiabTp. @uinbTpaT gonuaeM Boaoi 1o 500mi, pa3nuBaeM B KoJOBbI, 3a-
KpbIBaéM BaTHBIMU NpoOkamu U ctepunusyem (20 muH. npu 2 at™. u +120°C).

0) MsICO-IIeNNTOHHBIN arap:

K 250 r msico-nentonHoro OynboHa goOaisem 10 r arap-arapa. Cpemy HarpeBaem 0
pacTBOpeHHs arapa (yCTaHaBIMBaeM ClIA0OIIENoYHyI0 peakiuio cpeasl 20% pacTBopoM kapbo-
HaTa HAaTpHs) U Yepe3 BOPOHKY pasziuBaeM B npooupku. [IpoGupku co cpenoil crepuiuzyem B
aBTokiase (20 muH. npu 2 at™. u +120°C).

B) MSICO-TIENTOHHAS KeJIATHHA:

K 250 mn msico-nenroHHOr0 O0yIp0Ha go0aBisieM 75 T kenatuHa. [locne pacTBopeHus xe-
JaTHHA MPU OCTOPO’KHOM HAarpeBaHUU B CPEJe YCTAHABJIMBAaEM CIa0OIIENIOUHYI0 PEAKINIO, K-
ISTUM B TeueHue 5 MUHYT, oxjaxaaem 10 +40 — 50°C. OqHoBpeMeHHO SIM4HbIN OesloK B30MBa-
€M C HeOOJIbIIIMM KOJIMUYECTBOM BOJIbl, BIIMBAEM B OXJIAK/ICHHYIO JKE€JIaTHHOBYIO CpPEly, XOpPOIIO
B30asThIBaeM W HarpeBaeMm. [locne BbmazeHus Oelka cpega CTaHOBUTCS Tpo3pauHoi. Cpeny
¢mieTpyem, crepuiuzyem (20 mun. ipu 2 at™. u +120°C).

r) KaprodeJbHbIN arap:

100 r mpoMeITOro Kaprodelns Hape3aeM JIOMTHKaMu, 3aiauBaeM 500 M BOJOIPOBOJHOM
Bo/bI, BapuM 30 MunyT. OTBap QuiIbTpyeM uepe3 BaTy U JIOBOJUM JI0 IEPBOHAYAIBHOIO 00be-
ma. K momyuenHol xujakoctu gobasnsieM 2% arap-arap, KUISTHM JIO €r0 pacTBOPEHHUs, yCTa-
HaBiuBaeM pH cpensl = 7. Cpeny crepunuzyem (20 mun. nipu 2 at™. u +120°C).

1) MUBHOE CYCJIO:

3epHa sSuMeEHS 3aMauyMBaeM B XOJIOAHOW Boje W mpopamuBaem npu +35°C. Ilocne Toro

KaK POCTKM OyayT BIBOe OOJbII€ AJIMHBI 3€pHA, MOCJIEAHHUE BBICYIIMBAEM JI0 BO3AYII- HO-
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CYXOro cOCTOsIHUA (I10Jy4aeM cojof). s MpuroToBieHus cycia oo KPYIHO pa3MalblBacM
u 6epem 250 r Ha 1 1 Bozbl. CMech nogorpeBaeM 1mpu +57°C 10 MCUE3HOBEHUS pe-
akuuu Ha Kpaxmai. [IpoOsl Ha ocaxapuBaHHe KpaxMaia IpoBoIuM B (happopoBoii yaike.
Cycno mpornexuBaeM uepe3 BaTy, 3aTeM (QuibTpyeM depe3 Oymaxknbiil ¢uibtp. Cpeny
crepunuzyeM (10 mun. npu 2 atm. u +120°C).
e) cycjio-arap:
K npurorosnennomy cyciy nob6asisem 2,3 — 3% arap- arap, KUIISITUM JI0 €r0 pacIliaBie-
HUs, GUIbTpyeM uepes Bary, crepuiuzyeM (10 mun. ipu 2 at™. u +120°C).
K) IPOKKeBbIe CPebl:
1)I[po>K>1<eBa;1 BOJIa: 25 T CyXuX Jpoxokel 3amemuBaeM B 250 mi1 Boabl, KUIATUM 10 Mu-
HYT, punbTpyeM uepe3 OymaxHblil GuiIbTp U crepuiusyeM (20 mus. npu 2 at™. U +120°C).

2) HpoxoxkeBoit apronuzar: 50 r apoxokei pazBogum B 250 mu Boabl. Jlo6aBmsem 0,5 r
ruapodocdara HaTpusi, 1H pacTBOp THAPOKCHIA HATPHSL, 5 MIT XJI0podopMa, BEIICPKUBAEM TIPU
temneparype +37°C aBoe cyTok, goBoaum 1o pH = 7,4, xunsatum B teyenue 30 MUHyT, puib-
Tpyem uepe3 Oymaxkubiid pribtTp. Crepunmuzyem (20 muH. nipu 2 at™. u +120°C).

3) Hdpoxokesoit akctpakT: 100 r aposxoker kumsitum B 100Mi1 Boabl B TeueHue 1 yaca, oT-
bunbTpoBBIBacM Yepe3 OyMaxkHbIN GunbTp, crepunuzyem (20 mun. npu 2 at™. u +120°C).

3) 0000BbIii IKCTPAKT:

50 r daconu u 1 1 BoABI BapuM 0 TOTOBHOCTH Tak, 4ToObI 600K HEe pa3Bapuiuck. OTBap
¢mibTpyem depes Bary, 1006aBuM K HeMy 10 r caxapa U TOBOJUM 0 IMEPBOHAYAIHLHOTO OBbEMA,
pH — cnabomenounas. Crepunuzyem (20 mus. ripu 2 atm. u +120°C).

H) coeBasi Cpe/a C IJII0K030i:

1. B cooTBeTCTBUU C pyKOBOJICTBOM JI€Ia€éM HAaBECKH KOMIIOHEHTOB cpenibl, I/11.: KoHPO4 —
0,5 t; KH2P0s — 0,5 1; MgS04 — 0,1 r; CaS04 — 0,1 r; NaCl — 0,1 r; comu Mo*2(na BBIGOp) — CIle-
11, CeHiz06 — 10,0 1; coeast myka — 10,0 r; arap-arap — 15,0 r;

2. llpuroToBieHHyIO cpeny (Ha arap-arape) KUISITHM, pa3jiiBaeM 1o mpodupkam Ha 1/3
o0miero oobema, 3aKpbIBacM BaTHBIMU IIPOOKaAMHU.

3. Crepmmzyem (20 mun. ipu 2 at™.; u +120°C).

4. VI3BiekaeM H packiaJibIBaeM Ha KOCSKH Ha 24 yaca.

5.bakrepeonornueckoii netiei (mpeaBapuTeabHO TPOKATICHHON) Yepe3 24 yaca Oepem 1o-
CEBHYIO KYJIbTYpY U HAHOCUM Ha KOCSK.

6.ITomemaem B mHKyOannoHHbli mkag npu t = +27° +28°C Ha 5-7 gHeil.

K) TBep/Jasi NUTaTeJIbHAs cpeaa 1Jisl BbIpAllMBaHUA a30To0aKTepa:

HaBecku coneli u caxapo3ssl (caxaposa — 2,0 1, kanuit pocpopHokucibiii — 0,02 r, kanbuuii
yraekucnbii — 0,5 v, Marauii cepHokucneiii — 0,03 r, arap — 2,0 1, BoJa JUCTUIIMPOBAHHAS —
100 mi1) BeICBIIaEM B KOHHYECKYIO KOJIOY M MPWJIMBAEM TUCTHIIIMPOBaHHYIO Bony. Colepiku-
MO€ KOJIOBI TIIATENBHO pa3MelIMBaeM, BHOCUM MEJIKO HAape3aHHBIM arap U HarpeBaeM pacTBOP
JI0 TIOJTHOTO PAacTBOPEHHUs arapa. 3aTeM 3aKpbhIBacM KOJIOY BaTHOW MPOOKOH, pacTBOP KHITSITHM
15 MuH. U, He OXJIaXx/as, pa3IuBaeM TOHKUM ClIoeM B yamiku [letpu.

Tema «MHKeHepass OMOTEXHOJIOTHS»

JlaGopaTopnas padora Ne2-3
Tema: buorexHo/0rusi B Nu1IEBOi MPOMbIIIVIEHHOCTH

OnbIT 1: MOTOYHOKHUCIIOE U MACITSTHOKHCIIOE OpOXKEHHE

Heanb paGoThl: paccMOTPETh OMOXUMHUYECKHUE TTPOIIECCHI, JICKAIINE B OCHOBE MOJIOYHOKHUCIIOTO
OpO’KEeHUS; OMPEJCIUTh POJIb MUKPOOPTaHU3MOB B TEXHOJOTHU MPUTOTOBICHUS KHUCIOMOIIOY-
HBIX MMPOJTYKTOB.

Matepuanbl u o6opyroBanue: koioel — 100 M, munuaapsl — 100 Mo, munetku — 5, 10 Mo,
ANEKTPOIUTUTKH, CIIUPTOBKH, MUKPOCKOIIBI, TIPEIMETHBIE ¥ TTOKPOBHBIE CTEKJIa, OaKTepUaTbHBIC
MEeTJIU, BOPOHKH CTEKJISIHHBIE, (QUIbTpOBaNIbHAs Oymara, BaTHbIE MPOOKU Ha KOJOBI; MOJIOKO
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(cBexee), pactBopel: NaOH (0,1 1), AgNO3z (10%), NH4OH (13%), KMg04 (5%), FeClsz (5%),
H2S04 (p = =1,84 r/cm®), C2HsOH (96%), Boma (auet.), GeHonbTanens, MeTH JeHOBBIH CHHHUIA.
Xox padoTsli:
4. OmnpenensieM HaYaJIbHYIO KUCIOTHOCTb MOJIOKa, TUTPYs 10 mur Mojoka, paz6aBiaeHHOro 20 Mt
BOJIBI (MeT.) ¢ mobaBienueM 2-3 kanens ¢penondranenna, pacrsopom 0,1H ruapokcuga HaTpus.
4. PaznuBaeM MoJIOKO B K006 00beMoM 100 mut o 40-50 mut, 3aKpbIBaéM MX BaTHBIMHU IIPOO-
KaMH.
4. Onny xonOy HarpeBaeMm Ha 3nektporuuTke 10 100° C, Bropyro u Tpetbto 10 30°- 40°C u 60°
—70°C.
4. TIpoOsl momernaeM B MHKyOAITMOHHBIN Kkad Ha 24 daca ipu Temneparype 20° — 22°C.
4. Yepes 24 yaca BU3yalbHO OMpPEEIIsieM OTJIMYHS CI'YCTKOB B KOJIOAX C pa3IMYHBIMH IPOOAMHU.
4. IIpoBOIMM MUKPOCKOIHUYECKOE HCCIeA0BaHNE MHUKPOGIOPHI: 0aKTEPHOJIOTHYECKYIO IETII0
BBOJMM B CI'YCTOK U IIOBEPHYB BOKPYI' CBOEH ocH, n3BiekaeM. CrycTok pa3mas3blBaeM Ha Ipen-
METHOM CTEKJIE TOHKHM clioeM, 0e3 Bojbl. Cymum Ha Bo3zayxe. OUKCUPYEM CMECHIO CIUpPTa C
a¢upom (1:1), HECKOIBKO pa3 HaHOCA CMECh HAa Ma3OK U ciuBas ee. DUKCHPOBAaHHBIN Mpenapar
OKpalllMBaéM METHJICHOBBIM CHHUM B T€U€HHUE 2-3 MHH., IPOMBIBAEM BOJOMW, BBICYIIMBAEM W
MHUKPO- CKOIIUPYEM C UMMEPCHUEN.
4. OmpenensieM 00pa30BaBIIYIOCS MOJIOYHYIO KHCIOTY IO pa3HocTu Konuyecta 0,1H pacTBOpa
TUIPOKCHUIA HATPHUsL, MOLIEIIEr0 Ha TATPOBAHUE MOJIOKA B KOHIIE OIIbITAa U IIPU €r0 MOCTAHOBKE.
s tutpoBanus 6epem 5-10Mi1 mpoKHCIIEro MOJIOKa, MmoMmeliaeM ero B koioy Ha 100mu, mo-
OaBJisieM JTBOMTHOE KOJMYECTBO BOJBI (mueT.), 1-2 xamm denondranenna u turpyem 0,11 pac-
TBOPOM THUIPOKCHUJA HATPHS MPHU MOCTOSHHOM MOMEIIMBAHUH JI0 MOSBJICHUS YCTONYMBOIO Cla-
60opo3oBoro okpamuBanus. (Eciu Ha mOBEpXHOCTH MPOKUCIIETO MOJIOKA 00pa30Baiach IJICHKA,
TO €€ CABUTaeM B CTOPOHY, a 3aTeM pa3buBaeM crycTok.) KucmoTHoCTs MosioKa BIpakaroT B %
COJepKAaHUU MOJOYHON KHchoTel. st storo crmemyer obvem 0,1H pacTBOpa THAPOKCHAA
HaTpUs, MOTpadyeHHbIN Ha TUTpoBaHue 100 mi Mmonoka, ymMHOXKuUTh Ha 0,009 (T.K. MoneKynsapHas
Macca MoJjiouHoi kucaotel 90). Jlns npurortosnenus lia 0,1n pactBopa TpeOyerca 90r; (B 1 n
0,11 pactBopa coaepxutcs 9, B 1 mur — 0,009 T MOJIOYHON KHCIIOTHI).
4. OnpenensieM HaTUIUE MOJIOYHOM KUCTOTHI. CKHUCIIEe MOJIOKO OT(HUIBLTPOBBIBAEM depe3 Oy-
Ma)KHBIA CKJIaA4yaTblii GuiabTp. OUIBTPAT UCIOJIB3YeM JUIsl KaYeCTBEHHON peaklMu Ha MOJOo4-
HYI0 Kuciaoty. B konby emkocthio 100 Ma BHOCHM NUMIETKON 5 My ¢puibTpaTa, 100aBiseM 2 M
CepHO KHUCIIOTHI (KOHII.) M HarpeBaeM a0 kuneHus. [IpunuBaem no xammsam 5 mia 5% pactBopa
NepMaHraHara Kajius, KOTOpbIii 00ecI[BeUrBaeTCs:
2KMnOg + 3H2S04 = K2SO4 + 2MnS0O4 + 3H20 + 50
5 CH3CHOHCOOH + 50 = 5CH3CHO + 5CO2 + 5H20
9. T'opinblko KoJ0bI HAaKpbIBaeM (DUIBTPOBATIBHON OyMaroi, CMOYEHHON aMMHAauHBIM PacTBO-
poM HuUTparta cepedpa. YKCYCHBIN ajbAeru]] BHI3bIBACT [TOUEPHEHHE OymMaru ¢ cepeOpHucToi mo-
BEPXHOCTBIO.
10. OmnpenensieM Hajduuue MACIASHOM KHUCIOTHI B KOJIOE C KUISYEHBIM MOJIOKOM. B mpoOupky
HaJIuBaeM 3-5 MJI MPOKKUCIIEro MoJioka, fobasnseM 1-2 mi 5% pactBopa xsopuaa xenesa (I11) u
HarpeBaeM Ha IJIJaMeHH ropeiku. PacTBop npruodpeTaer okpammBaiue oT 0ypo-KOPUYHEBOTO J0
KpOBaBO-KpPacCHOTO:
3Ca(CH3CH2CH2C00)2+2FeCl3= 2Fe(CH3CH2CH2COO0)3 + 3CaCl>

Jloka3zaTh HaJmM4Me MAaciIsIHOM KHUCIOTBI MOXHO, pubaBuB K 5 Mt xuakoctu 0,5 mi 96%
stunoBoro cnupra U 1-2 mMi HzSO4 (kon1r.). [Ipu B30anTeIBaHUU W HarpeBaHUH TOSBIISIETCS 3a-
nax s¢upa (aHaHac).
OnpiT 2: [IpuroroBiienne 1a00paTOPHON 3aKBACKH
Lesab padoThl: U3yYUTh TEXHOJOTHIO HCIIOJIBL30BaHUS MIEPBUYHON M MepecaouHoi JadopaTop-
HBIX 3aKBaCOK.
OOopynoBaHue U peaKTHBbI: TEPMOCTAThl C ABTOMAaTHYECKUM PETYIMPOBAHUEM TEMIIEPATYDHI,
PEaKTUBBI ISl ONIPEIEICHNUS KUCIIOTHOCTH, CTEPUIIbHBIE MUIMETKU, KOJIOBI U MOJIOUHBIE OYTHUIKH,
CyXHe M KMJIKHE 3aKBAaCKH, MEepBUYHAs J1abopaTopHas 3aKBacka, 00€3)KMPEHHOE MOJIOKO KHC-
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JOTHOCTBIO He Oonee 20° T, momydeHHOE U3 HATypalbHOTO MOJIOKA MIEPBOTO COPTa INIOTHOCTHIO
He menee 1,028 xr/m®.

Xox padoTsli:
1.06e3XupeHHOe MOJIOKO Pa3IuBalOT B KOJIOBI Win MoyiouHble OyThuTKH (0,3-0,5:1) 1 3akphiBa-
IOT BaTHBIMH ITPOOKaMH.
2.MoJIOKO CTepUJIM3YIOT TpHU JaBjieHuU 2 atMm. B TedeHue 10- 15 MuUHYT mpu Temmeparype
125°C, a 3aTeM OXJIOXAAIOT 10 TEMIIePATyphl 3aKBamuBanus (cM. Tadi. 1).
3.B oxnaxxaeHHOe MOJIOKO HEMEIJIEHHO BHOCST 3aKBAaCKy: Kpail (uiakoHa OOKUTalOT U CYyXYIO
3aKBACKy PacTBOPSIOT, H00aBIIsisl BO ()IAKOH CTEPUIBLHOM MUTIETKON 5-7 MIJI CTEPUIU30BAHHOTO
MOJIOKA, MOJTrOTOBIIEHHOTO JUIsl 3aKBAalIMBaHUS. PacTBOPEHHYIO MOPLHIO 3aKBACKHU MEPEHOCAT
CTEpWJIBHO B CTEPUIM30BAaHHOE MOJIOKO (KOJMYECTBO MOJOKa c¢M. B Tabu.l). Ilpu ucnons3oBa-
HUU KUJIKON 3aKBacKu MpoOKy (priakoHa MPOBOAST yepe3 IJIaMsi TOPENIKH U OBICTPO CHHUMAIOT,
OTKPBITBINA Kpaii emle pa3 MpoBOJAT HaJ IJIAMEHEM T'OPEJIKH, MOCTIe Yero coepkumoe (rakoHa
BBUIMBAIOT B MMOATOTOBJICHHOE MOJIOKO.
4.MosoKo TOcie BHECEHHUS 3aKBAaCKHU TIIATEIBHO MEPEMEIINBAIOT, MOMEUIAIOT B TEPMOCTAT H
OCTaBIISIIOT B MOKOE A0 00pa3zoBaHus crycTka. [IpogomKkuTenbHOCTh CKBAIIMBAHUS 3aBUCUT OT
BUIAa 3aKBACKH.
5.I'oToBAT mepecanouHyl0 JIabOpaTOPHYIO 3aKBACKY: B OXJIQXIEHHOE JI0 TeMIlepaTyphl 3aKBa-
[IMBaHUS MOJIOKO CTEPHIIBHO BHOCAT 2-3% J1abopaTOpHON 3aKBACKH. 3aTE€M MOJIOKO TIIATEIHHO
MEePEeMENINBAIOT U OCTABJISAIOT B TepMOCTaTe 10 00pa3oBaHUs MIIOTHOTO CIYCTKA.
6.Emxocts oxnaxnaarotr a0 +8-10°C, ucrnonb3yroT Ui OLIEHKM KauecTBa 3aKBACKH (KHUCIOT-
HOCTb, OPTaHOJICNITUYECKYIO OLIEHKY). PaccMaTpuBaloT MUKpPOCKOMMYECKU TpernapaT. JaHHbie
10 CBOWMCTBAM, MCIOJB30BAHUIO U OCOOEHHOCTSIM MPHUTOTOBJICHUS 3aKBACKU NPUBEACHHI B Ta0-
JUIE.

JIaGopaTopHas 3aKBacka
" repBUYHas repecaao4yHas
g Xapakre- BKYC H Mukpo-
HUCTIONB30~- § é E 8 g § PHCTHKA 3anax CKOnU4e-
3aKBacKa BaHMUE B § g 2 % o e % o crycrka cKuit
NpOM3BOI- 5 =) 5 5 & g 5 = npenapar
ctee g g : E = g | &g
= 2 =2 ] =) ]
E g SE| E| &8
= = @ S = 3
gE T 2
= o = 9
1 2 3 4 5 6 74 8 9 10 11
Me30dMIbHbIE [IPUrOTOB- 25-30 85-90 | 1 npoums | 12-16 0,5-1 10-12 | xomro- YUCTHIH, JIMTUTOKOK=
CTPENTOKOKKH JIeHUEe TBO- CyXxoi Ha 2-3 8-10 muiics, KHCJIOMO- KH, pexe
Str. lactis, Str. pora, cme- 2 1. Mmo- OQHOPOA- | JIOYHbLIA coOpaHHBIE
cremoris, Str. TaHbl, IIpO- JloKa HBIA co cia- | B LEMOYKH
acetoi-nicus UM | CTOKBAIIH, OBpiM  apo-
Str.diacei-lacnis | momamHero MaToM
¢ npeobGnanaHu- | ceipa AUaueTh-
€M MOJIOYHO- na
KHUCJ/IBIX CTpEI-
TOKOKKOB
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1 2 3 4 5 6 7 8 9 10 11
auunopuIEHas Anunopune | 37-40 100 - TO Xe 12-14 0,5-1 5-5,5 | omHopoxn KHCJIOMO- TO *e
rnajo4ka HOT'O MOJIO- 130 2-3 4,5 - HbIf. BA3- | JOYHBIH
ibm. acidophilum| ka, aumuno- 55 Kui, no- | 6e3 no-

¢unpHOM MyCKaeTcsi | CTOPOH-
nacThl CIU3HU- HUX TIPUB-
CTOCTH KycoOB
rpubkoBas kedupa 18-22 95- luacts 20-24 - - KUIOKHH ocTphIHi KHCIIOMO-
keupHas 100 rpubkoB TEHUCTBIH | JApoxiKe- JIOYHBIE
Ha 30-50 BOM co | crpenTo-
yacrtei crienuu- | KOKKH, €au-
MOJIOKa YECKUM HHUYHBIE
MPHBKY- KJIETKH,
coMm CCKOTIJIEHMS
IpOXKEH |
najo4yex
MPOMU3BOACTBEH- TO XKe 18-22 95- - - 1-3 10-12 | axopon KHCIIOMO- TO %€
Has kepupHas 100 He1, JIOYHBIH C
KOHCH- BBIPAKEH-
CTEHLMsA HBIM
JKUIAKOHN ApOXK-~
CMETaHBb! JKEBBIM
BKYCOM
- L
1 2 3 -4 S 6 7. 8 9 10 5 b
c npeobiana- TO XKe 24-25 85-90 1nopuwns 14-18 0,5-1 10-12 | poBHEIiH, YUCTBIH, JUIUIOKOKKHA
HEM CIMBOYHO- CyXoW Ha TUIOTHBIH KHCJIOMO-~ OJIMHOYHBIE
ro CTPENnTOKOK- 21 mono- OAHOpPOI- JIOYHBIN, MM co6-
Ka ka; lmopun HBI#, cMe- | camBOY- paHHBIC B
s KMAKOM 14-20 2-3 12-14 | TaHo- HBIH LIETTOYKH
Ha 2,5a ob6pa3Hsblit
MOJIOKa
c {oGaBnexmeM CMeTaHBbl 24-25 85-90 1nopuus 14-18 0,5-1 10-12 OaHOPA- YUCTBIN, TO XKe
u Ge3 noGasne- cyxoii Ha 2-3 12-14 | HbIl, HE)KHBIHA,
HAS SrrA.Ther- 2 1 mono- TIJIOTHBIM, KHUCIOMO-
mophilus Ka BA3KHH JIOYHBIN
Ge3 BaLIC- co cia-
JeHus GBIM
CBIBOPOT- apoMaTom
KH
TEPMOPHUIBHBIA PSKEHKH, 40-42 80-90 Inoprwms 12-18 0,5-1 5-5,5 POBHBIH, YMUCTBIH, TO XK€
CTPENTOKOKK BapeH1a, Cyxoi Ha 2-3 2-3 IJIOTHBIH KHUCIIOMO-
mobGHuTeNs- 100mu1 JIOYHBIH,
® CKOM  cMme- MOJIOKa TNPUATHBINR
TaHBI
MaJTO4YKH vorypra, 40-42 100 - TO XK€ 12-18 0,5-1 5-5,5 POBHBIMH, YHCTBIH,
HamMTKa 130 2-3 3,5- TUIOTHBIA KHCJIOMO-
| «HOXHBI, 4,5 OAHOPOI- JIOYHBIN,
L TIIPCTOKBIIH HBIH

JlaGopaTtopHasi padora Ned
Tema: O0HapyKeHHe XHUMHYECKOl AKTHUBHOCTH ()ePMEHTHBIX CHCTEeM MHKPOOPraHW3MOB
U BJusiHMe (GaKTOPOB BHelIHell cpelbl HA ee MPOsIBJIeHUE
eab paGoTbl: MPOBECTH OMBITHI IO OOHAPYKEHNUIO OMOXMMUYECKON aKTUBHOCTU (DEPMEHTOB,
OTIPENIeNIUTh YCIIOBUS, IPU KOTOPBIX MPOSBIISIETCS UX MAKCUMAaJIbHAsl aKTUBHOCTb.
PeakTunsl u odopynoBanue: ['napoxcua Hatpus (10% pactBop), cynbdat meau (5% pactBop),
caxapo3a, BoJia JUCTUUIMPOBAHHASA; cTakaHbl TepMocToiikue — 100 My, mpoOUpKH, CIUPTOBKH,
CIHMYKH, CTYNIKH C TECTHKAMH, INMATENH, 3KUMBI JIJIs MPOOUPOK, MTATHUBHI JUIS OOJBINUX U
CpeIHMX MPOOUPOK, BECHI C pa3HOBECAMH, TeMHas Oymara, JIeHKOIUIACThIPb.

Xon pa6oThi:

5. IlpuroToBUTH /1B€ HABECKH IpOXKeit mo 1 .

6. Hasecky Nel u3MeNnbuuTh B CTYIKE JI0 MOPOIIKOOOPA3HOTO COCTOSIHUS (pa3pyIICHUS KIETOK).

7. DKCIepUMEHTaJbHO Jl0Ka3aTh, YTO caxapo3a — HeBOCccTaHaBiuBaroumii aucaxapun (0,5 mi
C12H22011 + 1-2 xarmm CuS04+ 8-10 kamenrs NaOH — nipu HarpeBanun).

8. K pactBopy caxapo3sl Nel o6vemom 0,5 Mt mpubaBuTh HaBecky Nel (mopomrok). K pactBopy
caxaposbl Ne2 oobeMom 0,5 mn — HaBecky Ne2. [TomecTuth Ha BoAsHYIO OaHto mpu t° = + 36°
+37°C Ha 40 MuHyT.

9. IIposectu peakiuio Tpommepa asi oOHapyKeHHE MPOIYKTOB peakiuu B mpoompkax Nel u
Ne2.

10. BeiBongbL.

Tema «IKog0ornyecKkass 0MOTEXHOJIOT U
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JlabGoparopHasi padora NeS
Tema: IIpou3BoACTBO U MCNIOJIB30BAHUE HUTPATUHA M a30TOOAKTEPHHA
Leab paGoThbl: TO3HAKOMUTHCA C METOAMKOM MPUTOTOBJICHUS OAaKTEPHAILHOTO yIOOpeHHUs Ha
nprUMepe HUTparuHa U a30To0aKTepHHa; MPOU3BECTH 0OPAOOTKY IMOCEBHOTO MaTepuaIa.
PeaktuBbl u odopynosanue: KoHPOs; M@S0s; CaS0s; FeS0s; MnS04; H3BO3; (NH4)2Mo04
(2,25% p-p); AucTHITMPOBAaHHAS BOJA; CIIUPT STHIIOBBIM.
CrexnsiHHBIE MPOOHPKHU aAramMeTpoM 21 MM u BeicoToi 200 MM — 6 1miT.; prutbTpoBaIbHAs Oymara
(200 MM x 150 mMm); BaTHBIE TPOOKH — 6 T.; cemMeHa cou (8-10 mIT.); mmaTenu; MUHIIET; BaT-
HBII BaJIMK; YyepHas Oymara.

Xoa paboThI:

1. [TonnyyeHne 6aKTEPHAIBLHOIO y100peHUst
JlJi1 MHOKYIISIUMU CeMsIH B JICHb MOCEBa COM U (hacosid TOTOBAT OaKTEpUAIbHO-MOJIUOICHOBYIO
CMECh CIeNyIIIMM 00pa3oM: B YallKU CO MITPUXaMH BHOCAT 1o 2,5 mi 2,25% p-pa monubaaTta
ammonus. [tpuxu cmbiBatoT. [lyTeM BCTpSXWUBaHUS MOTYYarOT OJHOPOJHBIC OAaKTepUaIbHBIC
CYCIIEH3UHM — HUTPAruH U a30TobakTepuH. J[aHHBIMH OakTepuaibHBIMU yH0OpeHusMu obpada-
THIBAIOT CEMEHA COU (HUTPArmHOM) U (acoiu (a30T0O0aKTEepUHOM) U3 pacdera 2,5 MJI CyCIeH3UN
Ha 250 r. [locne HaHeceHUs CYCIEH3UWU CEMEeHa TIIATEIbHO MEepEeMEIINBAIOT, MOJACYIINBAIOT U
BBICEBAIOT.
2.00pa0dorka noceBHOro Marepua’jia
B mpobupky auamerpom 21 MM u BbicoToi 200 MM MMOMEUIAIOT MOJOCKY (HIBTPOBAILHON OY-
maru (mmpuHa 200mMM, BeicoTa 150 MM), CIOKEHHYIO TAPMOIIKOM U 3aT€M CBEPHYTYIO B PYJIOH.
s nonnepkaHus BIaXXHOCTU BOKPYT CEMSIH B BEpXHEH 4acTu pysoHa JenatoT yriayosnenue. B
npobupky BHocAT 20 — 30 M mMUTATENbHOM NJISl PACTEHMs Cpellbl CIENYIONIero cocrama, I/
KoHPO4 — 1,0 r; MgS04 — 1,0 r; CaS04 — 0,5 1; (NH4)2M004, FeS04, MnS04, H3B04 — criebi.
[Tpo6upKy 3aKpBIBAIOT U CTEPHIIM3YIOT B aBOTOKIaBe B TeueHue 30 MuHyT. B moaroroBneHHyro
poOUPKY ¢ PHIBTPOBAIBHOM OyMaroil BBICA)KHUBAIOT IO OTHOMY CTEPHILHOMY CEMEHH COH WJIH
daconu u BHOCAT 1 MII cycrieH3un Ki1yOeHbKOBBIX OakTepuil (comepkanue 1 MiH. kieTok/mi). B
KOHTPOJIbHBIE TPOOUPKU BHOCAT 1 MJT cTepmiibHOM BobI. [IpoOupKu, 3aKphIThIE BATHBIMU TTPO0-
KaMH, UHKYOUpYIOT B TeueHue 3-5 cytok npu 25-27°C 1o npopacTtaHusi ceMsiH cou U (acomu.
3areM UX BBICTABIISIIOT HA CTEJJIAXKH C JOMOJIHUTENbHBIM OCBelIeHHeM. J1isg 3aTeHeHus: KOpHe-
BOIl cHCTEeMBbI pacTeHUN Ha MPOOUPKHU HAJEBAIOT KOJIMAYKK M3 TUIOTHOW TeMHON Oymaru wiv
TEMHOM IJIEHKH. B JIeHb BhIX0Aa cemsioiel MpoOKH U3 MPOOUPOK BHIHUMAIOT, @ BOKPYT CTEOJIS
yKIaabIBaloT GuiIbTp U3 BaThl. [lo Mepe HeoOXoIuMOCTH, COOMIOAAsT CTEPUILHOCTD, B KaXIYIO
POOUPKY JOMOIHUTENBHO BHOCAT 1o 10-12 My nuTarensHOro pactBopa. Pactenus cou u ¢aco-
U B MpOOUpKax cO CTEPUIHLHONW KOPHEBOW CHCTEMOH BBIpalIMBalOT B TeueHue 15-30 cyTok.
BeoisiBneHo, uto juist 00pa3oBaHus KIYOEHBKOB Ha KOPHSX 3a CYET MCKYCCTBEHHOMN MHOKYJSLUU
JIOCTaTOYHO BBIPAIIMBAHUS PaCTeHUH B poOupKkax B TeueHue 15-20 cyTok.

Tema «CpipbeBasi 0232 XMMHY€ECKOI POMBIIICHHOCTH»

JlaGopaTopnas padora Ne6-7
Tema: BbliesieHre XJI0pUCTOr0 KaJaus U3 CHJILBUHUTA U €r0 AaHAJIH3.
XKunkos B.B. [IpakTuKyM MO XMMHUYECKOH TEXHOJIOTUU M NMPHUKIATHON XUMHUH: yueOHOEe MOCo-
6ue st ctynenToB By30B / B.B. Kunkos. — bnarosemienck: U3n-so BI'TIY, 2014. — 124 c.

JlaGopaTopHnas padora Ne8
Tema: YMsirueHue Bobl HOHOOOMEHHBIM CIIOCOOOM.
Kunkos B.B. [IpakTukym mo XuMu4ecKol TEXHOJOTHMH M MPUKIATHON XUMUU: y4eOHOE MOCOo-
6ue ans cryneHToB By3oB / B.B. )Kunkos. — brnarosemenck: U3a-so BI'TIY, 2014. — 124 c.

Tema «OCHOBHbBIE HAay4IHbI€ NPUHIUIIBI 1 3aKOHOMEPHOCTH XUMHY€CKON TeXHOJOTUID)
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JlaGopaTopHas padora Ne9-10
Tema: Ilosryuenne cepHOii KMCI0THI KOHTAKTHBIM CIIOCOOOM M3 cepbl.
Kunkor B.B. IIpakTukyM 1Mo XMMHUYECKON TEXHOJOTHHM M MPUKJIAJTHON XUMHUHU: y4eOHOE IMOCO-
6ue s cryneHToB By3oB / B.B. )Kunkos. — brnarosemenck: M3a-so BI'TIY, 2014. — 124 c.

JlabopaTopnasi paGora Nell
Tema: [losryyeHne aMMuaKa u3 a3oTa BO31yXxa.
XKunkos B.B. [IpakTuKyM MO XHUMHUYECKOH TEXHOJIOTUU M NMPHUKIATHON XUMHUH: yueOHOE MOCO-
6ue s cryaeHtoB By30B / B.B. XKunkos. — bnarosemenck: U3n-so BI'TIY, 2014. — 124 c.

JladopaTopnasi padora Nel2-13
Tema: Onpenenenne 1BOHHOM ToukH ruapodochar Kajabuus — IMruapodochaT Kajabuus
10 PACTBOPUMOCTH OKCH/IA Kb B (pochoOpHOi KHUCJIOTE.

XKunkos B.B. IIpakTukyM 1Mo XMMHYECKOW TEXHOJIOTUU M MPUKIATHON XMMHUH: yueOHOE TOCO-
6ue st cryneHToB By3oB / B.B. )Kunkos. — brnarosemenck: M3a-so BI'TIY, 2014. — 124 c.

JladbopaTopHnas padora Nel4
Tema: [losrydyeHue JIerKOMJIABKUX CTEKOJI.
Kunkos B.B. [IpakTuKyM MO XHUMHUYECKOH TEXHOJIOTUU M TPHUKIATHON XUMHUH: y4eOHOE TOCO-
6ue 11t crynenToB By30B / B.B. XKunkos. — bnarosemenck: M3n-so BI'TIY, 2014. — 124 c.

JlaGoparopHnasi padora Nels
Tema: [losryueHHe HUKeIEBOr0 MOKPBITHS YTEKTPOXUMHYECKHM CIIOCOOOM.
XKunkos B.B. IIpakTukyM 1Mo XMMHYECKOH TEXHOJIOTUU M NMPUKIATHON XMMHUH: yueOHOE TOCO-
6ue st cryneHToB By3oB / B.B. )Kunkos. — brnarosemenck: M3a-so BI'TIY, 2014. — 124 c.

Jladoparopnasi padora Nel6
Tema: Onpenenenne KOPPO3NOHHOM CTOMKOCTH METAJIOB B KHCJIOH M HEHTPAaJIbHOU cpe-
aax.
XKunkos B.B. [IpakTukyM Mo XMMHUYECKOH TEXHOJIOTUU M NMPHUKIATHON XUMHUH: yueOHOe MOCo-
6ue st cryneHToB By3oB / B.B. XKunkos. — brnarosemenck: M3a-so BI'TIY, 2014. — 124 c.

6 IMJAKTUYECKHUE MATEPHAJIBI VIS KOHTPOJIAA (CAMOKOHTPOJIA)
YCBOEHHOI'O MATEPHAJIA

6.1 OnenovHble cpeacTBa, MOKA3aTEJIH M KPUTEPUH OLICHUBAHHUA KOMIICTCHIM I

HNupexce | Onenounoe IToka3zaTenun Kpurepun oueHnBanus
KoMIIe- CpPeacTBo OLCHMBAHUSA c(popMHPOBAHHOCTH KOMITETEHIM I
TEeHLUH
[1K-2 Konrtpons- | Huskuii — HeyioBie- | TOMyCTHI YUCIO OIIUOOK M HEJJOYETOB Ipe-
Has paboTa | TBOPUTEIBHO BOCXOJISIIlIee HOPMY, ITPU KOTOPOI MOXKET OBIThH
BBICTABJIEHA OLIEHKA «3»
IToporosslii — €CJIM CTYZACHT IPABWIBHO BBINIOJIHUII HE MEHEE

YIIOBJIETBOPUTEIBHO | MOJOBHUHBI PAa0OTHI WIIM JOIYCTHII: HE OoJiee
JIBYX IpyObIX OIIMOOK; WK HE Oosiee oJHOU
rpy0oii 1 ogHON Herpy0oil oIKMOKH U OTHOTO
HejloueTa; UM He OoJiee IByX-TpeX HerpyobIxX
OIIMOOK; UM OJTHOM Herpy0oil omHnOKH U Tpex
HE/I0YETOB; WM MIPU OTCYTCTBUH OIINOOK, HO
P HAUTMYHN YETHIPEX-TISITH HET0YETOB.

bazoBsrii — Xopouo CTYACHT BBITIOJIHUJI pa60Ty IMOJIHOCTBIO, HO
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JIOTTYCTHJI B HEH: He OoJiee 0JIHON Herpyoou
OIIMOKY ¥ OJJTHOTO HEJ0YeTa UK He OoJiee
JIBYX HEJ0YETOB

BrIcokuii — OTIIMYHO

pabota BeIIIOTHEHA O€3 OMMOOK, yKa3aHbl BCE
pacueTHbIe GOPMYIIBI, CAUHHIIBI H3MEPEHUS,
0e3 OIIMOOK BEIMIOJHEHEI MATEMATHYECKIE
pacyeTsl

Otuer no | Huskuii — HEey0BIIe- | CTAaBUTCS, €CIIU JOIYILIEHbI CYIIECTBEHHbBIE
nabopaTop- | TBOPUTEIHHO OmMOKH (B XO/€ PKCIIEPUMEHTA, B O0BsCHE-
HOM pabote HUH, B 0OpMIIEHIH paOOTHI, O TEXHUKE

0e30MmacHOCTH, B paboTe ¢ BELIECTBAMU U
npuOopamMu), KOTOpbIe HE UCTIPABIISIOTCS Ja-
e 110 YKa3aHUI0 IPEenoiaBaTelsl.

IlIoporoBelii — yno- | CTaBUTCs, €CIM JONIYIIEHBl OJHA-IBE CYIIe-

BJIETBOPUTEJILHO CTBEHHbIE OUIMOKM (B XO0Jl€ HKCIEPUMEHTA, B
o0BsicHeHnH, B ohopmIIeHUH paboTHI, IO TeX-
HUKe 0€30IacHOCTH, B paboTe C BellecTBAMU
U npubopaMu), KOTOpPbIE UCIIPABISAIOTCS C IO-
MOIIBIO IIpenojaBaTes.

ba3oBbIil — xopomio | a) paboTa BhINOIHEHA MPABUIIBHO, 0€3 CyIIe-
CTBEHHBIX OIIMOOK, C/IE/IaHbl BEIBOJIBL;
0) JOIMYCTUMBI: HEMOJHOTA MPOBEICHUS WIU
ohopmIIeHHs1 SKCIIEpUMEHTA, OfIHA-/[BE HECYIIle-
CTBEHHbIE OLIMOKM B MPOBEICHUU WM OPOpM-
JIEHUM S3KCIEpUMEHTa, B IpaBWwiax paldoThl ¢
BEIIECTBAMHU U ITpubopamu

Beicokuii — oTinuHO | a) paGoTa BbINOJHEHA [OJIHO, TPaBUIbHO, 03
CYIIECTBEHHBIX OLIMOOK, C/I€IaHbl BEIBOADI;
0) PKCHEepHMEHT OCYLIECTBIIEH IO IUIAHY C y4e-
TOM TE€XHUKHU O€30MIaCHOCTHU U MPaBUI pabOTHI €
BEILIECTBAMH U IIPUOOpaMu;
B) UMEIOTCS OpraHM3allMOHHbIE HaBBIKU (TIOA-
JIEP’)KUBAETCS] YMCTOTa pabovyero Mecrta u mnopsi-
JIOK Ha CTOJIe, SKOHOMHO HCIIOJIB3YIOTCS Peak-
THBBI).

Tect Huzxkuit — no 60 3a BEPHO BBINOJHEHHOE 33JJaHUE TECTUPYEMBIN
0au10B (HEy0BIIe- HOJy4aeT MaKCUMaJlbHOE KOJIMYECTBO OAaJlIOB,
TBOPUTEIIHHO) MIPEyCMOTPEHHOE JIJIsl 3TOTO 3aJaHus, 3a He-
IToporoBsiit — 61-75 | BepHO BBINONHEHHOE — HOIb OamnoB. Ilocne
0amioB MIPOXOKJCHUSI TeCTa CYMMUPYIOTCS pe3yJibTa-
(YIOBIETBOPUTEINIb- | ThI BBIIIOJTHEHUS BCEX 3aJaHUM.

HO) [ToncunThiBaeTCS MPOLEHT MPABUIBHO BBIMOJ-
ba3zosslii — 76-84 HEHHBIX 3aJaHUI TECTa, IOCJIE€ YEro TOT IIPO-
6aJu10B (XOPOIIO) LIEHT NEPEBOAMUTCS B OLEHKY, PYKOBOJCTBYSICh
Bricoxuii — 85-100 YKa3aHHBIMHM KpUTCPHUSAMU OLICHUBAHMS.
6asIoB

(0TIHMYHO)

Pedepar | Huskuii — HeynoBne- | TeMa pedeparta He pacKpbiTa, 0OHAPYKUBACTCS
TBOPUTEIHHO CYIIECTBEHHOE HEMOHUMaHUE IPOOIJIEMBI.
IToporossrii — MMEIOTCS CYLIECTBEHHBIE OTCTYIJIEHUS OT Tpe-
YIOBJIETBOPUTENILHO | OOBaHUM K pedepupoBanuio. B yactHocTH:

TCMa OCBCIICHA JIMIIb YaCTHYHO, JOMMYIICHBI
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(hakT4eckre omuOKM B coaiepkanuu pedepa-
Ta WJIA P OTBCTC HA JOIMMOJIHUTCIILHBIC BO-
IIPOCHI; BO BPEMsI 3allIUThI OTCYTCTBYET BBIBOJI.

ba3oBblii — x0po1o

OCHOBHBIE TpeOOBaHUS K pedepary U ero 3a-
IIUTE BBIIOJHEHBI, HO MPH 3TOM JAOMYILIEHBI
HEIOYETH. B 4acTHOCTH, UMEKOTCA HETOYHO-
CTH B U3JIOXKEHUU MaTepHalia; OTCYTCTBYET JIO-
THYeCKasi TOCJIECIOBATEIIbHOCTh B CYKICHUSX;
HE BBIIEPKAH O00BEM pedepaTa; HMEIOTCA
yImymieHus: B 0QOpMICHUHU; HA JOMOIHUTEIb-
HbI€ BOIIPOCHI MpPH 3alUTE JaHbl HEIOJIHbIC
OTBETEHI.

Bricokuii — oTiIn4HO

BBITIOJIHEHBI BCE TPEOOBAaHMS K HAMUCAHUIO H
3amuTe pedepara: obOo3HaueHa mpodiieMa U
000CHOBaHa €€ aKTyaJIbHOCTbD, CeTIaH KPaTKUH
aHaJM3 Pa3IMYHBIX TOYEK 3PEHHS Ha paccMar-
pUBacMyl0 TpOOJIeMy M JIOTHYHO H3JIOKEHA
COOCTBEHHAs MO3UIHS, CPOPMYIUPOBAHBI BBHI-
BOJIbI, TEMA PACKPHITA MOJHOCTHIO, BBIIEPKAH
00BEM, cOOMI0EHBI TPEOOBaHMSI K BHELIHEMY
oopmIIeHHIO, NTaHBI MPaBUWIBHBIE OTBETHl HA
JIOTIOJTHUTEIILHBIE BOIPOCHI.

Kpyrasrit
CTOJ, JuC-
Kyccus, Io-
JIEMHKA,
JMCIIYT, Jie-
Oatbl

Huzknii — no 60
6aioB (HEyI0BIIE-
TBOPHUTEIHHO)

JIOTTYCTHJI YHCIIO OIIMOOK M HEJIOUETOB Ipe-
BOCXO/ISAIIIee HOPMY, IIPU KOTOPO MOXKET OBITh
BBICTABJICHA OIIEHKA «3»

IToporoserit — 61-75
OaioB
(YIOBIETBOPUTEIB-
HO)

CTYACHT OOHapy>XMBaeT 3HaHWE W NOHUMaHHE
OCHOBHBIX MOJIOKEHHI JaHHOH TEMBI, HO:

1) uznaraer Matepuana HENOJHO U JIOMYCKaeT
HETOYHOCTU B OINPEAEICHUU TOHATUH WIIH
(hopMyIIMpOBKE MPaBUI;

2) He yMeeT JOCTaTO4HO IIyOOKO M JoKa3a-
TEJILHO 00OCHOBATH CBOM CY)KIICHHS M TIpUBe-
CTH CBOU IIPUMEDHI;

3) u3naraeT mMaTepHall HEMOCJIEeI0BATEIbHO U
JIOMyCKAeT OLIMOKH B SI3bIKOBOM O(OPMIIEHUHU
M3JIaraeMoro.

Bbazoseii — 76-84
6ayI0B (XOPOIIIO)

CTYJIEHT JAeT OTBET, YAOBJIECTBOPSIOIINNA TEM
e TpeOOBaHUSIM, YTO U JIJII OTMETKHU «5», HO
nomyckaeT 1-2 omubKu, KOTOpbIE caM kKe HC-
MpaBysieT, U 1-2 HejovyeTa B OCIe0BATENb-
HOCTH U SI36IKOBOM 0(hOPMIICHUH H3IIaraeMoro.

Bricoknii — 85-100
OayIoB
(oTHM4HO)

1) cTyneHT MOJHO H3/IaraeT marepuan, IaeT
MIPaBWJIBHOE OIPENIETIEHNE OCHOBHBIX MTOHSTHI;
2) obHapyXHUBaeT MOHMMaHUE MaTepuaia, Mo-
*KeT 000CHOBAaTh CBOM CYXJEHUS, PUMEHUTh
3HAHUS Ha NPAKTHKE, IPUBECTH HEOOXOAUMBbIE
MpUMEpPHI HE TOJIBKO M3 yueOHHMKa, HO ¥ CaMo-
CTOSITEJILHO COCTaBJICHHBIE;

3) wuzmaraer Mmarepuajg IOCJIEIOBATENbHO U
MPaBWJIbHO C TOYKU 3PEHUS HOPM JIUTEpaTyp-
HOTO SI3bIKA.

Occe

Huskuit — menee 3

Pacxp bITHE CMBICJIA BBICKA3bIBAHUS.
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OayToB (HEyI0BIIE-
TBOPUTEJIBHO)

e (CwmpbIC BBICKa3bIBaHHS PacKphIT. 1 0aJwLI.

o CMbIcH BBICKA3bIBaHUS HE PACKPHIT, COAEP-
YKaHHe OTBeTa He JaET MPeICTaBICHUS O €ro
nonuManuu. () 6aJ10B.

IIpencraBiienne U MOsiCHEHUE COOCTBEHHOM
MO3UIIUH.

o [IlpencraBnena u nosicieHa coOCTBEHHas
no3unus. 1 6an.

o IlpencraBnena 6e3 nmosicHeHusI COOCTBEHHAS
1o3unus (IMpocToe Corjiacue WU HECOTIachue ¢
CYXKJICHHEM aBTOpPa BBICKA3bIBAHU).

Wnu coGcTBeHHAs mo3uIys He TpeacTanieHa. 0
0aJL10B.

XapakTep ¥ YPOBEeHb IPUBOIMMBIX CYK/Ie-
HUI U ApryMEHTOB.

o CyXIeHHUs U apryMEHTbI paCKpPbIBAIOTCSI C
OTOPOM HA TEOPETUUYECKHUE TMOJOKEHUS, BBIBO-
1el ¥ (pakTryeckuii Mmatepuai. B xone paccyx-
JICHUI pacKpbIBAIOTCSI pa3IMYHbIE ACIIEKThI
npoOiemsbl. 3 6asia.

o [lpu packppITUN HECKOJIBKMX aCIEKTOB
po0OJIeMbl (TEMBI) CYKACHHS U apTyMEHTHI
IPUBEJIEHBI C ONIOPON HA TEOPETUYECKUE T10-
JIOKEHUS U BBIBOJBI, HO 0€3 HCIIOIb30BAHUS
(haKTHYECKOro MaTepuaa.

e Unm packpsIT 0IMH acHeKT NpoodIeMsl (Te-
MbI) U IPUBEJICHA apIyMEHTAIHs C OIIOPOH Ha
TEOPETUYECKHE MOJIOKEHUS U (DaKTUUECKUI
Matepuai.

o Mnu npu pacKpbITUH HECKOJIBKUX ACHEKTOB
MpoOJIEMBI (TEMBI) CYKIEHUS U apIyMEHTBI
IPUBEICHBI C ONIOPOM Ha pakTHUECKUIl MaTe-
puai, Ho 0€3 TeOpPETUUECKHUX MOJ0KEHUM BbI-
BOJIOB.

e Unm packpbIThl HECKOJIBKO aCIIEKTOB MPO-
OJ1eMBbl IPU HEJJOCTATKE TEOPETUYECKON HITH
(akTHueckoil aprymeHTanuu. 2 6asna.

o [lepeuncieHsl HECKOJIBKO aCIEKTOB MPO-
0s1eMbl (TeMbl) O0€3 apryMeHTaI|H.

o Mnu 3aTpoHYT JUILIB OJUH aCHEKT MpooJie-
MBI (TEMBI), IPUBEJEHA TOJIBKO (paKTHUECKas
WIN TOJBKO TeOpeTHuecKas aprymenranus. 1
oaJu.

3aTpOHYT JUIIb OJIUH ACHEKT MPOOIeMBI (Te-
MbI) 6€3 apryMeHTaluu, Ui apryMeHThI U
CYXJIEHUS HE COOTBETCTBYIOT 0OOCHOBBIBaE-
MoMy Te3ucy. 0 6aj1oB

VYueOHbIe
3a1a49n

Huskuit —
HEYJOBJIETBOPH-
TEIBbHO

JOTTYCTHII YHCIIO OIIMOOK ¥ HEJIOUETOB Ipe-
BOCXOJISIIIEEe HOPMY, TIPH KOTOPOI MOXKET OBITH
BBICTABJIEHA OIIEHKA «3»

IToporosslii —
YJIOBJIETBOPUTEIBHO

CTYJEHT NPAaBUJIBHO BHITIOJHWII HE MEHEE I10-
JIOBUHBI PabOThI WM JOIMYCTHII: HEe Oosiee ABYX
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rpyOBIX OMMOOK; UK HEe OoJiee 0IHOM TPyOoit
Y OJTHOM HerpyOoii OIMOKH U OJJHOTO HeJoue-
Ta; WU He 00JIee NBYX-TPEX HErpyObIX OIIU-
00K; WM 0THOU HEerpyOoil OMMOKHU U Tpex
HEJIOYETOB; WX IIPU OTCYTCTBHH OIMIHOOK, HO
MIPYU HAUIMYUN YETHIPEX-TISITH HET0UETOB.

ba30Bblit — XOPOIIO | CTYICHT BBIMOJHII PaOOTY MOIHOCTBIO, HO JI0-
MycTUJ B HEil: He Ooiee OAHON Herpyboit
OIMOKK M OJHOTO HEJoYeTa WM He Oosee
JIIByX HEJOYETOB

Bricokuii — paboTa BhITIOJIHEHA 0€3 OIMOOK, YKa3aHbl BCE

OTIIUYHO pacdeTHbie (POPMYITBI, €IUHULIEI H3MEPEHUS,
0e3 OIMOOK BHIMIOJIHEHBI MATEMATHUECKUE
pacyeTbl

6.2 IlpoMe:KyTOUYHAS aTTECTANMS CTYAE€HTOB MO IUCUHUILINHE

[IpomexxyrouHass arrecranys sBISETCS NPOBEPKOW BCEX 3HAHWM, HABBIKOB U YMEHMM
CTYJEHTOB, MPUOOPETEHHBIX B MPOIECCE U3YUCHUS AUCUUTIIUHBL. DOpMOi MPOMEKYTOUHOMN atT-
TECTALlUU 110 TUCIHUILIHNHE SBIISIETCS 3a4ET/9K3aMEH.

JIst olleHuBaHUsI PE3YJIbTATOB OCBOCHUS JUCUUIUIMHBI IPUMEHSETCS CIEAYIOIINE KpUTe-
pYHU OIIECHUBAHMSL.

Kpurepun oueHnBaHMs yCTHOIO OTBETA HA IK3aMeHe

Ouenka «5» (OTIIMYHO) CTABUTCS, €CIIU CTYIEHT:

1. mONTHO PacKpBITO coAiepKaHKUe MaTepuana OumeTa;

2. Marepuall U3JI0)KEH TPaMOTHO, B OINPEIEIIEHHON JOrMYeCKOM IOCIIeA0BATEIbHOCTH,
TOYHO HCIIONb3YETCS] TEPMUHOJIOTHS;

3. mOKa3aHO YMEHME WJUIIOCTPUPOBATH TEOPETUUECKUE MOJIOKEHUS KOHKPETHBIMU IpUMe-
paMu, IPUMEHSATh UX B HOBOW CUTyalluu;

4. IpOIEMOHCTPUPOBAHO YCBOEHUE PAHEE M3YUYEHHBIX COIMYTCTBYIOLIUX BOIPOCOB, CHOp-
MHUPOBAHHOCTh M YCTOMYMBOCTh KOMIETEHIIMN, YMEHHI 1 HABBIKOB;

5. OTBET MPO3BYyYaJl CAMOCTOSTENIBHO, 0€3 HABOSIINX BOIIPOCOB;

6. IONYILIEHbI OJJHA — IB€ HETOYHOCTU MPU OCBEIICHUH BTOPOCTEIIEHHBIX BOIIPOCOB, KOTO-
PpbI€ UCIPABIISIFOTCS IO 3aMEYaHUIO.

7. IpaBUJIbHO pPEILIEHA pacyeTHas 3ajaya.

Ouenka «4» (X0poI1110) CTaBUTCS, €CIIU:

OTBET CTY/ICHTA YIOBJIETBOPSET B OCHOBHOM TPEOOBAHMSIM Ha OLEHKY «5», HO TIPH 3TOM
MMEET OJINH U3 HEJOCTATKOB:

1. B M3NIOKEHUU AOMYIIEHBI HEOOIbIIINE TPOOEIbI, HE NCKA3UBIIINE COJEPKAaHUE OTBETA;

2. IOMyIEHbl OJIMH — JIBA HEJI0UeTa MPU OCBELIEHUH OCHOBHOI'O COJEpYKaHUS OTBETA, UC-
MIpaBJICHHBIE 110 3aMEUYAHUIO K3aMEHATOPA;

3. nomymieHsl omroKa win 0osee IByX HEIOYETOB MPU OCBEUIEHWH BTOPOCTEIIEHHBIX BO-
MIPOCOB, KOTOPBIE JIETKO UCTIPABIIAIOTCS MO 3aMEYaHHUIO SK3aMEHAaTopa.

4. B pacueTHOM 3aj1a4ye IOMYIIeHa ONTOKA.

Ouenka «3» (y10BJ1eTBOPUTEIbHO) CTABUTCS, €CIIH:

1. HETIOJIHO WUJIM HENOCJIE0BaTENbHO PACKPBITO COJIEpKaHue MaTepuaia, HO IToKa3aHo 00-
niee NOHMMaHUE BOIPOCa W MPOJAEMOHCTPUPOBAHBI YMEHMS, JOCTATOUYHBIC NJIsl JadbHEHUIIEro
YCBOEHUS MaTepuana;

2. IMENUCh 3aTPYAHCHUS WIH JOMYIIEHBI OIMUOKH B OTMPECIEHUH TMOHSATHH, UCTIOIb30Ba-
HUW TEPMHUHOJIOIMH, HCTIPABIIEHHBIE MOCIIE HECKOJIBKUX HABOJSALIUX BOIIPOCOB;

3. IpU HETMOJIHOM 3HAHUU TEOPETUYECKOTO MaTepuaia BhISIBICHA HEIOCTaTOYHAsS CHOPMHU-
POBAaHHOCTH KOMITETCHIIN, YMEHUN W HABBIKOB, CTYJICHT HE MOXKET MPUMEHHUTH TEOPHIO B HOBOI
CUTYaIH.
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4. pelieHne pacyeTHOM 3a7jau BbI3bIBACT 3aTPyIHEHUS.

Ouenka «2» (Hey10BJIETBOPUTEJIbHO) CTABUTCS, €CIIU:

1. HE pacKpBITO OCHOBHOE COJIepKaHKe y4eOHOro MaTepuana;

2. oOHapy>KEHO HE3HAaHWE WM HEMOHMMAaHWE OOJbIICH WM HauboJiee BaKHOW YaCTH
yueOHOro MaTepuana;

3. momymieHbl OMMOKY B ONPEICICHUH OHIATUN, TPU UCIIOJIL30BAaHUN TEPMHUHOJIOTUH, KO-
TOpbIE HEe UCIPABIICHBI MTOCIIE HECKOJIBKUX HABOJASALINX BOIIPOCOB.

4. He c(hOpMUPOBAHBI KOMIICTCHIINN, YMEHUS U HABBIKH.

5. pacueTHas 3a/1aya He pelleHa.

6.3 TunoBbie KOHTPOJIbHBIE 32IAHUS UJIM UHbIe MATEPHAJIbI, HEOOX0AUMBbIE [IJISl OLlEHKHU
pe3yJabTaTOB OCBOEHMS 1Y CHUIIUHbBI

INPUMEPHBIE KOHTPOJIBHBIE PABOTbI
Tema «HKEHEPHAS JH3UMOJIOTHSD)

1. Ha3zoBure mTamMMbl MPOIYICHTOB, HCIHOJIb3YeMbIC [UIsl TONydeHUs (epMeHTa o-
acnaparutassl. [lepeuncnure npeabsaBiasieMble K HUM TpeOOBaHMUS.

2. CocTaBbTe cXeMy OMOTEXHOJIOTUYECKOTO IMPOM3BOJICTBA (I-aCTIAparMHA3HI.

3. 'ogoBoii 06beM MpoU3BOJICTBA Iiexa OuocunTes3a GpepmenToB cocrasiseT 11000 muH y.e. Pac-
xox Ha 1000 MuH y.e. a-acmaparuHasbl CIEAYIONIHMI: cylbdaTa aMMOHUS 2,2 KT, alerara
HaTpus 12,1 kr, skcTpakTa Kykypy3sl 53,4 kr. Onpenenure mMaccy KaKAOro BUAA ChIpbs (B
KT'), pacX0yeMOT0 IIeXOM JIJIsi OMOCUHTE3a 32 TO/I.

4. Tlepeuncnute METOABI UMMOOMIH3AIUN (PEPMEHTOB, OXapaKTEPUIYUTE METO/I, UCIIOIB3YEMbIN

JUTS UMMOOMIIM3AIIUY Oi-acTIaparuHasbl.

5. OxapakTepus3yiTe MOJIyYeHHUE AaclapariHOBOM KHUCJIOTHI METOJOM MHUKPOOHOJIIOTUYECKOTO

CUHTE3A.

Tema «CoipbeBasi 6a3a XUMHYECKOIl POMBIIVIEHHOCTH

1.CymmapHas peakiust moiydeHus JuBuMHMIA o crnocoOy C.B. JleGeneBa BbIpaxaercs

ypaBHEHHUEM
2C2HsOH—CH,=CH—CH=CH> + 2H20 + Ho.

Boixon nuBuHuMna coctaBisier 80%. BoluncnuTte, CKOIBKO KI' IMBUHUJIA MOXHO HOJYYUThH U3
2000 M 96%-ro criupta (p = 80,0 xr/m°). (OTBeT: 72,12 T).

2. llex kapOuaHbIX cMon Ha 1 T mpoaykuuu pacxoxyeT 30 M2 060pOTHO# BobI. Branciu-
T€ TOJIOBYIO MOTPEOHOCTh II€Xa B XJIOpe Ul MperynpexieHus oOpa3oBaHUS OHMOJIIOTHYECKOM
IUIEHKHU B TEMJIOOOMEHHBIX ammapaTax, ecly /103a Xjopa 8 MI/j, ero mpou3BOJCTBEHHbIE TOTEPU
— 12%. IlepuoanunocTh 00pabOTKH ABa pa3a B TOJ, a Mpou3BoAUTeNbHOCTH 1exa 9000 1/r. (Ot-
BeT: 484 T).

Tema «OcHOBHBbIE HAYYHbIE€ MPUHLIMUIIBI M 3aKOHOMEPHOCTH XUMHYECKO
TeXHOJOT UM

1. TommuBo. CocraB, Ki1accuuKaims, OCHOBHBIE XapaKTEPUCTHUKH TOTLIINBA.
2. JlaTh CpaBHHTENBHYIO XapaKTEPUCTUKY aUIOTEPMUYECKUX TPOIECCOB Tra3udukaimm
TBEPJIOTO TOTLINBA
3. Kakyro maccy 98%-HOU yKCYCHON KHCIOTBHI MOXKHO MOTy4uTh u3 100 T TeXHUYecKoro Kapou-
Jla Kanblys ¢ MmaccoBoi noseit mpumeceit 0,04? Oteer: 91,7 T.
4. Kakast macca 78%-Hol cepHON KMCIOThI HEOOXOAMMA AJIsl TIOJTy4YeHHsl Cylb(ara aMMOHUS U3
ammuaka maccoit 102 kr? Otset: 377 k.

IPUMEPHI TECTOBBIX 3ATAHUM
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[Ipemyiaraemsblit TeCT COAEPKUT 25 3a7aHuM, U3 HUX 15 3amanuil —yacth A, 5 3agaHuii —
yacTh B, 5 3aganmii — gacts C.

K xaxxnomy 3agaHuio yactu A J1aHbl HECKOJBKO OTBETOB, U3 KOTOPBIX TOJIBKO OAUH BEp-
HBII. BeIMoMHUB 3a1aHue, BIOEPUTE BEPHBI OTBET M yKaXKUTE B OjlaHKe oTBeTOB. He Toporm-
TECh, XOPOIIO 00 {yMalTe KaXKIbIi OTBET!

3amanus yactu B MoryT OBITh TPEX THIIOB:

1) 3amanus, coaepikalmue HeCKOJIbKO BEPHBIX OTBETOB;

2) 3a7aHuUs HA YCTAHOBJIGHUE COOTBETCTBUS,

3) 3agaHus, OTBET Ha KOTOPHIC TOJKEH OBITh JJaH B BUJC YMCIIa, CAMBOJIA, CJIOBA.

OtBethI k 3ananusam yactu C Gpopmynupyere B CBOOOHON KpaTKO# (hOpMe U 3alKChIBacTe
B OJIaHK OTBETOB.

Ha Bemonnenue tecra orBoautes 90 munyT. Ecnu 3aganue He yaaeTcsi BBIOJIHUTH Cpasy,
nepeiauTe K cienyroueMy. Eciu ocranercst Bpemsi, BEpHUTECH K MIPOMYIIEHHBIM 3aJaHUSIM.

BepHo BeITIOJIHEHHBIC 3a/1aHKS 9acTH A OLIEHUBAIOTCS B 2 Oayuia, yactu B — 2 Gasta, yactu
C — 5 6amos.

[Ipu moAroToBke K 9K3aMeHy MO Kypcy OMOTEXHOJIOrHMH 0c000€ BHUMAaHUE cleayeT oopa-
TUTH Ha BOMPOCHI OMOMHKEHEPUH, TaK KaK OHH SIBIISTIOTCS OCHOBHBIMH IPH TOJTOTOBKE YYHTE-
Jei OMoJIOruU. DTO CBSA3aHO C TEM, YTO OOJBIIMHCTBO M3 HUX HAXOMAT OTPAKCHHUE B IIIKOJIBHOM
Kypce obmieit ouonoruu. Jjis Toro, 4ToObl H30€KaTh TPYAHOCTEH MPHU TOJATOTOBKE MO 0003HA-
YEHHOU MpoOIeMbl KPOME PEKOMEHJOBAHHOTO CIHUCKA JIMTEPATYpPhl, HEOOXOIUMO OOpAaTUTHCS K
paHee U3y4eHHBIM KypcaM MUKPOOHOJIOTHH, ITUTOJIOTHH, TEHETHKH.

TecTbl
MUHHUCTEPCTBO OBPA3OBAHUSA U HAYKU P®
BJIATOBEIIIEHCKHWM I'OCYJIAPCTBEHHBIN INTEJATOTHYECKHI
YHUBEPCUTET
Tect ( OMOTEXHOJIOTHS)
Hucmpykyus ona cmyoenma
Tecm cooeprcum 25 3a0anuii, uz nux 15 3a0anuit — uacmeo A, 5 3a0anuit — vacme B, 5 3a0a-
Huit — yacmo C. Ha ezo évinonnenue omeooumcsa 90 munym. Eciu 3a0anue ne yoaemcsn 6ol-
nonanums cpasy, nepeiioume K cieoyrwuiemy. Ecau ocmanemcsa epemsa, 6epnumecy K npony-
W eHHbIM 3a0anuam. Bepno evinonnennvie 3a0anus wacmu A oyenusaromea é 2 danna, ua-
cmu B - 2 6anna, vacmu C - 5 déannoe.
Yacts A

K xaxxaomy 3ajaHuio 4acTu A JaHbl HECKOJBLKO OTBETOB, U3 KOTOPBHIX TOJIbKO
OJIMH BepHbIii. BbINOJIHUB 3a7aHue, BbIOepUTE BEePHBIH OTBET U YKA:XKUTe B OJIaHKe OTBe-
TOB.

A 1. HazoBure ¢epMeHTHI, pazpesatomue apyxuenoueunyto cnupais JJHK no cnennduye-
CKUM IIOCJIEIOBAaTEIbHOCTSIM, COCTOSALIMM U3 4-8 HYKIEOTHUJIOB, pa3felisds ee Ha (parMeHTh
CTPOTO OTPE/IETIECHHBIX Pa3MEPOB.

a) MoJIMMepas3bl B) PECTPUKTA3BI
0) nurassl T') ©30Mepasbl

A 2. Ilna3Muasl WM BUPYCHI C CHIIBHBIMH TIPOMOTOPAMH, pa3MEIIEHHBIMU TakK, YTO IPO-
JIYKT KJIOHUPYEMOTO reHa MOKET MPOU3BOAUTHCS B OOJIBIIIOM KOJIHMUYECTBE, HA3BIBAIOTCS
a) KJIOHBI B) BEKTOPbI
0) omepoHBI ') TEPMHUHATOPHI

A 3. [lepeHoc reHeTHYEeCKON MHPOPMALIMHU OT KIETKH JOHOPA K KJIETKE PELUIHUEHTa, KOTO-
PBIN OCYIIECTBIISETCS MPU HEMOCPEACTBEHHOM KOHTAKTE KJIETOK MEXy COOON Ha3bIBAETCS
a) TPaHCIYKLMS B) KOHBIOTALUs
0) Tpanchopmarus ) CIUSHAE TPOTOIIIACTOB
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A 4. Kakoil U3 nepeqnciaeHHbIX 3TallOB HE OTHOCUTCS K TEHETUYECKOMY KOHCTPYHPOBAHUIO
in vitro
a) MOJy4YeHHEe MHANBUAYAILHOTO TeHa, KOJUPYIOMET0 He0OXOMMBbIH MPU3HAK
0) coznanune pekomOuHanTHoi JIHK
B) BBenenue p-J{HK B kieTky penumnuenta
T') HapallliBaHHE KaJUTyCHOW MaccChl

A 5. 3a Bpems (hepMEHTAIMM MHKPOOPTAHU3M TPOXOAHUT OMPEICICHHBIN UK Pa3BUTHS,
KOTOpBI BbIpaxkaeTcsi B cMeHe (a3. Kakas ¢aza uCKycCTBEHHO yIUIMHSIETCS MPU MPOU3BOJICTBE
OOJIBITMHCTBA IEPBUYHBIX META00IUTOB:
a) yar-¢asa B) cranoHapHas (asa
0) SKCTIOHEHIIMATbHAs T) (pa3za OTMHPAHHS

A 6. Uto npousoiiaer, eciu OyayT MOMYIIEHbI OTKIOHEHHUS OT TEXHOJIOTMYECKHUX HOPM B
YIJIEPOJHOM MMUTAHUH
a) CHU3HTCS cojiep KaHue Oelika U yBEJIMYUTCS KOJMYECTBO JIUIKUI0B B Oromacce
0) CHU3UTCS MIPOLIECC MOYKOBAHUS U JICTCHUS KIETOK
B) COKpPATHUTCS BBIXO] OMOMAacChI
I') BCOCHUTCS KYJIbTYpajbHAast )KUIKOCTh U IIPOU30IIET BBIOPOC €€ U3 armapaTa

A 7. Kakoii aTanm OTCyTCTBYET MPH MOJTYYSHUU KANCYJIbHBIX MMOIHCAXapUI0B OMOTEXHOJIO-
THYECKHUM CIIOCOOOM:
a) BBIJICJICHUE, OUYMCTKA B) epMEHTAITUS
0) cemaparus r) pa3pylieHue KJIeToK

A 8. I 4ero UCmosb3yrTCsl MUKPOMUIIETH B TUTAHUH YEJIOBEKA
a) UICTOYHUK OEJKOB B) UCTOYHHK YTIIEBOOB
0) HICTOYHUK SHEPTHH T') UCTOUYHHUK JIUITH]IOB

A 9. Pa3HOBHIHOCTSIMH KaKOTO METOAAa MMMOOWJIM3AIMU SIBISIFOTCS: CTaTHYECKUH, DIIEK-
TPOOCAXKCHUE, HAHECEHNE B KOJIOHKHU
a) aIcopOIMOHHOTO
B) BKIIFOUEHUS B TeJIH
0) MCIOJIb30BAaHMUS MOJIYTIPOHUIIAEMbBIX MEMOpaH
T') UCMIOJIb30BaHUS CUCTEM JIByX(pa3HOTO THIIA

A 10. Kakue 13 nepeyncieHHbIX HOCUTENEH, UCTIOJIb3yeMbIX B OMOTEXHOJIOTHH I UMMO-
OMIIM3alny, HE OTHOCATCSA K TPYIIE OPraHUYeCKUX MOIMMEPHBIX

a) OJMCcaxapyuabl B) MOJMYPETaHbI

0) OenKH T') TIIMHBI

A 11. Kako#i u3 Ha3BaHHBIX AJIEMEHTOB-OJIOKOB HE SIBJIIETCS COCTABHOW YACTHIO XUMHUE-
CKOM KOHCTPYKIIMH 00pa3yIolieiics Mpu XUMUYECKON UMMOOHUIN3aluu (hepMEHTOB
a) HOCUTEIb B) EPMEHT
0) cimBKa r) cyocrpar

A 12. Kakoii ¢pepMeHT KUBOH CUCTEMBI, B OTCYTCTBHU OCHOBHOTO CyOCTpaTa, KaTalu3upy-
€T HHEPro3aBUCHUMOE BOCCTAHOBJIEHHE HOHOB BOJIOPOJIa ¢ 00pa30BaHUEM BOCCTAHOBJIEHHOT'O BO-
nopojia
a) IeruJIporeHasa B) TApoTa3a
0) HUTpOTEHAa3a I') peAyKTa3a

A 13. Kakoe BeIecTBo HE MOXET CIY)KUTh CyOCTpaToM Ui 0Opa3oBaHUs METaHa apXxe-
OaxTepusMu
a) YKCyCHasl KUCJIOTa B) MypaBbHHAsI KUCIIOTA
0) KUCJIOPO/I T') METaHOJ

A 14. Kakoii 11eHHBIH TPOAYKT HapsLy ¢ 6MorazomM o0pa3yroT METaHOTEHHBIE aCCOLIUAIIUN
a) utamuH C B) BUTaMuH B12
0) ButaMuH /| T) TIIOKO3y

A 15. Kakue 13 nepedncieHHbIX OaKTepuil HEe MOTYT ObITh MCIHOJIb30BaHbl KaK MCTOYHHUK
BBICOKOKAUECTBEHHOT'0 TOIJIMBA — BOJOPOa
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a) aHa’poOHbBIe XeMaTpo(dHble bakTepun B) MypIypHblie GoToTpodHbIE OaKkTepUn
0) caxapOMHMIIETHI T') IHAHOOAKTEPUH
Yacrs B

Byabre BHUMaTeabHbl! 3axanus yactu B MoryT ObITH TpeX THIIOB:

1) 3aganus, cogepskaliue HeCKOJIbKO BEPHbIX OTBETOB;

2) 3a1aHKMs HA YCTAHOBJICHHE COOTBETCTBHS;

3) 3apaHus, 0TBET HA KOTOPBIE J0J2KeH ObITh 1aH B BH/Ie YHCJIa, CHMBOJIA, CJI0BA

B 1. Kako#i u3 nmepedncieHHbIX MyTeH MOXET HMCIIOJIb30BaThCs NI MOBBIIICHUS Y deK-
TUBHOCTH (DOTOCHHTE3a y KYJIbTYPHBIX PACTEHUI
a) MOBBILICHNE KO3 PULIMEHTa IPEBpaIleHUs] COJTHEUYHON sHepruu 10 4-5% 3a cuer yBelndyeHus
IUIOINAN JIUCTHEB M UX PAHHETO (POPMHUPOBAHUS
0) co3/1aHne UCKYCCTBEHHBIX (POoTOCHUCTEM
B) YBEJIMYEHHE YHCIIA XJIOPOIUIACTOB B KJIIETKE HA €AMHUILY ILIOLIAAH JIUCTA
I') BMEIIATEeJICTBO B CUCTEMBI PETYJISIMU (POTOCHHTE3a
1) CO3/1aHUE SK30TCHHOM aCCOIMALNYU C a30TO0AKTEpOM

B 2. Kakomy HanpaBiieHHI0 OMOTEXHOJIOIMH IPUHAUIeKAT JaHHbIE pa3padoTKu
1) ITomyuenue mraMmMoB-nipoayLieHToB A MH)xeHepHasi 3H3UMOJIOTUst
2) IlonydeHue U3BECTHOrO MPOAYKTA, HO JydIlero kauectsa b buonnxenepus
3) buoounctka B asporenke B MukpoOnosornueckuii CHHTE3
4) ITony4yenue 6uorasa u3 cbipoil Omomaccsl I' sHepreTrueckasi OMOTEXHOIOTUs
5) IonyueHnue KOMMEPYECKOTO MPOAyKTa J| sKoIoTHUecKast OMOTEXHOIOTHS

B 3. YcraHoBH cOOTBETCTBHE MEXAY METOJIaMH UIMMOOMIIN3ALIMU U UX CIOCO0aMU
1) Ancopbunonnsie A. BkimtoueHue B TUTIOCOMBI
2) Mexanuueckoe BKJIroueHue B renu b. MukpokancyniupoBanue
3) C ucnonp3oBaHuEM NOIYIPOHULIAEMBIX MeMOpaH B. Mukposmynscumn
4) C ucnonb3oBaHUEM CUCTEM ABYX(a3Horo tumna I'. DnekrpoocaxieHue

B 4. CxonbKko MpoOLIEHTOB HEPIUM MAJJAI0IIETO0 COJIHEYHOr0 CBeTa (DAKTMUYECKU 3aracaroT
KYJIbTYpHbBIC paCTEHUS?

B 5. K kakomy pany oTHOCSTCS TepMO(DUIbHBIE OaKTEPUH, IPOAYLIEHTHI 3TaHOJA XapaKTe-
pusytomiecs 0ojiee BHICOKOH 3((HEKTUBHOCThIO COpakMBaHUS caxapa M 0ojee yCTOHYMBBHIE K
ITaHOJY, YeM KJIACCHYECKUI 00BEKT JPO}OKU poaa Sacharomyces.

Yacrs C

OtBersl k 3aaanuaM yactu C ¢opmyaupyere B cB0O00IHOI KpaTKoil ¢gopme U 3anu-
cbiBaeTe B 0J1aHK OTBETOB.

C 1. Kakoe BbICOKOKaU€CTBEHHOE TOILUIMBO MOJIY4YaroT U3 OMOJIOTMYECKOTO ChIPhsl HA OCHO-
Be coueTaHus poTocuHTe3a U PepMeHTaun?

C 2. Kakum TpeOOBaHUSM JIOJIKHBI OTBEYATh IITAMMBI — IPOIYLIEHT OMOJIOTUYECKU aKTHUB-
HBIX COCJUHEHUN?

C 3. Ilepeuncnute COBpeMEHHbIE METO/IbI TIOJYYEHUSI T€HOB, UCIOIb3YEMBIX B MOCIIEAYIO-
UM JJIsl TEHETHYECKOTO KOHCTPYHpPOBaHUs in Vitro

C 4. Kak HaymaxeHO IpOU3BOJICTBO YIJI€BOJOPOIOB UCIOIB3YEMBIX B KaU€CTBE TOIIMBA C
HCIIOJIb30BaHHEM OJTHOKJIETOUHOM Boopocau Botryococcus braunii.

C 5. Ilepeuncante OCHOBHBIE TPEOOBAHUS, IPEIBSABIsIEMbIE K MaTepUajIaM, UCIIOJIb3yEMbIM
B Ka4eCTBE HOCHUTEJEH PpU UMMOOHIN3AIMH (DEPMEHTOB.

TecT (XUMHYeECKasi TEXHOJIOTHA)
Yacts A
1. st ynajieHusi KapOOHATHOM 7KECTKOCTH MCIOJIL3YIOT TralleHyl0 U3BeCThb, COAY, €/1-
Kkuii HaTp, TpuHaTpHuiidocdar. Kakoe 3 Ha3BaHHBIX BelIECTB OKaKeTCs1 Haudo1ee
3($eKTUBHOCTD, €CJIM B3ITh UX OJUHAKOBbIE KOJIU4YecTBa?
1) u3Bects;
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2) Tpunatpuiidocdar;
3) enxuii HATp;
4) cona.
2. Yro Takoe KokcoBaHHe?
1) paznokeHue TBEpI0TO TOIUIMBA B MPUCYTCTBUM Bo3ayxa npu temmneparype 1000°C;
2) pasnoXKeHHe TBEPIOTo TOTUIMBA O6e3 gocTyna Bo3ayxa mpu temmneparype 1000°C u Briie;
3) HarpeBaHuE TBEPAOIrO TOIJIMBA B IPUCYTCTBUU Ta30B npu Temmneparype 1000°C;
4) HarpeBaHue TBep0ro TorumBa 1o Temmneparypsl 1000°C B Toke a3ora
3. B kakux anmapartax ocyllecTBJIfeTCS MOIJI0IeHHe AMMHUAKA U3 KOKCOBOI0 ra3a?
1) B ckpyOOepax;
2) B peKTU(UKAMOHHBIX KOJIOHHAX;
3) B XOJIOAWIBHUKAX HEMOCPEICTBEHHOTO JICHCTBUS;
4) B carypaTopax.
4. Kakoii n3 nojiy4aemMbIX NPOAYKTOB COCTABJIAET HAMOOJIBIIYI0 MACCOBYIO 1010
NPH KOKCOBAHUYU TBEPIOT0 TOILINBA?
1) KOKCOBBI ras3;
2) KaMEHHOYT'OJIbHAsl CMOJIa;
3) KOKc;
4) HagCcMoOJIbHAs BOJA.
5. OmpenesinTe BHYTPEHHIOI CTPYKTYPY CTeKJIA.
1) TBep10€ KpUCTATIINYECKOE TEINO;
2) pacTBOp ¢ OOJIBIION BA3KOCTHIO;
3) mepeoxyakIeHHbIN PacIliaB;
4) oxJaxkaeHHas KHUIKOCTb.
6. B kakux meyax BapsiT CTeKJIO?
1) kamepHbIe;
2) BNeKTponeyn;
3) pereHepaTUBHBIE;
4) TpyOuartsle.
7. Yto Takoe 6eTOH?
1) cmech IeMeHTa ¢ BOJIOM U HAallOJHUTENIEM;
2) cMech U3BECTH € BOJION U MIECKOM;
3) cMech LIeMEHTa C BOJIOM M U3BECTHIO;
4) cMech U3BECTHSIKA C THIICOM.
8. Kakue cTaguu oTCYTCTBYIOT IPH «KOPOTKOW» cXeMe NMPOU3BOACTBA CEPHOIi KuC-
JOTHhI?
1) oOxwur konueana;
2) noryonieHue SO2 BOOM;
3) cnenuanbHas OYMCTKA,;
4) oxnaxkJIeHue B KOHTAKTHOM ammapare.
9. YTo NOHUMAIOT MO TEPMHUHOM KHMPKYJISIIHMOHHBIN ra3»?
1) a30TOBOAOPOIHAS CMECH C OCTATKOM aMMHaKa, BO3BpallaeMasi B CHCTEMY;
2) aMMHaK ¢ HE3HAYUTEIHLHON MPUMECHIO a30Ta U BOJAOPO/IA;
3) a30T u BOAOPOS;
4) aMMHax.
10. Kakum cnocodom otaessiercsi KCI or NaCl npu nostyyeHuu ero u3 cuJibBUHHTA?
1) ¢noranus u u3bUpaTeIbHOE PaCTBOPEHUE NPU HATPEBAHUU;
2) TpaBUTAIMOHHOE O0OTAIICHHE;
3) agcopOrus;
4) 3KCTpaKIHUA.
11. Kakum croco0om noJiy4aroT aTlOMUHUI B IPOMBIILJIEHHOCTH?
1) BocCcTaHOBIIEHUE OKCH/IA AIFOMUHUS BOJOPOIOM;
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2) BNIEKTPOJINTUYECKUI;
3) MeTauI0TepMUYECKHUIA;
4) nupoMeTaTypruuaecKui.

12.

Kakoii u3 nepeunciieHHbIX HU:Ke NPOLIECCOB SIBJISIETCS IPUMEPOM reTepOreHHOro
He00paTHMOr0 IK30TEPMHYECKOro nmpouecca?

1) cuHTe3 aMMuakKa,

2) okucienue SO2 B SO3;

3) 0OHT CEPHOTO KOJTUeaHa;
4) cxUraHue cepsl.

13.

Yro Ha3bIBaeTCs PacXoaHbIM KO3 PumueHToM?

1) pacxoj KaXKJ10r0 BUJa ChIpbsl, OTHECEHHBIN K €AMHUIIE 1IEJIEBOTO MPOIAYKTa;
2) Macca TOTOBOT'O MPOAYKTA;
3) pacxoJl OTHOTO BH/Ia CHIPBS IO OTHOLIEHUIO K APYTOMY

14.

Kaxkoii npoayKT Ha3bIBAlOT KHUTPOOJIEYM»?

a) CMeCh a30THOM KHUCIIOTHI C CEPHOM;

0) cepHas KHCIIOTa, HACBIICHHAs] OKCUAMU a30Ta;

B) a30THAs KHCJIOTA, HACKIIIEHHAs: 1uMepoM okcua a3ota (N20s);
') pacTBOp OKCHJIOB a30Ta B a30THOW KHUCIIOTE.

15.

Kakue nponeccol npoucXoasiT NpH BapKe cTeKjIa?

a) XUMHYECKUE;

0) GU3NKO-XMMHUYECKHE;
B) TEPMHUYECKHE;

r) pusznvYecKue.

16.

17.

18.
19.

20.

21.

22.

23.
24,

25.

NoabkowhE

Yacre B
Uewm onpenensiercs o0Ias CKOpOCTh XUMUUYECKOT0 TIpoliecca B peakrope? B kakux 00-
JACTAX MOXKET MPOTEKaTh XUMHUKO-TEXHOJOTHUECKUH nporuecc?
[To kakuM mpHU3HAKaM KIACCH(DUIUPYIOTCS PEaKIHH, JIeKAIIUe B OCHOBE XHMHKO-
TEXHOJIOTHYECKOTro npotecca?
UYrto Ha3BIBAIOT KOHTAKTHBIMA MacCaMH, KaKOB UX COCTaB?
Uro Takoe TexHoyornueckas cxema mnpouecca? KakuMu MoOryr OBITh XUMHKO-
TEXHOJIOTUIECKHAE CHCTEMBI?
Yo Ha3bIBAIOT TEXHOJIOTHYECKUM PEXKHMMOM U ITapaMeTpaMM 3TOro pexuma’?

Yacrs C
CocTaBuTh MaTepUaibHbIi OaaHC CHHTE3a aMMHaKa U3 YMCTOM a30TBOJJOPOAHOM cMe-
cH, eciii BeIxoJ coctaBiisieT 95%. OrBer: m N2 — 0,876T; m Hy — 0,186T.
PaccuuTaiite pacxoaHbli KO3QPUIHUEHT cepbl JUIs oayYeHus 1T cepHON KUCIOTHI, ec-
71 otepu cocTaBisAoT 7%. OtBer: 349,35T.
Yro Takoe BbIxoz npoaykra? Kak ero onpenenuTs?
[Ipu anexTponuse xjaopuaa HaTpus npu cuiie Toka 1500 A B Teuenue 36 yacoB ObUIO
nosydeHo 67,94 xr xsuopa. OnpenenuTs BeIXoA o Toky. OTBet: 95,1%
[Touemy npu OKHCICHUU TUOKCHIA CEPBI B TPHOKCH]] CEPBI CTPEMSTCS TIOICPKUBATh
Temneparypy B npenenax 450-500°C? [Touemy He NpUMEHSIOT OoJiee BBICOKYIO TeMITe-
paTypy, HECMOTPsI Ha TO, YTO CKOPOCTh PEAKIIMU 3HAYUTENLHO YBEIHMUNBAETCSA?

TEMbI PE®EPATOB

OO6u11e mpobaeMbl TEXHOIOIMH MUKPOOHOJIOTHYECKOTO CHHTE3a
[ToaroroBka u KyJlIbTHUBHpPOBaHHE OMOOOHEKTOB

[TuTarenbHbIe cpelibl, CIOCOO MPUTOTOBIIEHUS, COCTAB.

OcHoOBHBIE 3Tarbl OMOTEXHOJIOTUYECKOTO MMPOU3BOJICTBA.

YacTHble OMOTEXHOIOTUYECKOTO MPOU3BOICTBA.

brorexHonornyeckoe nonydeHue Oenka.

IlepcneKTHBBI COBPEMEHHOM OMOTEXHOJIOTMU B 00JIACTH aHTHOMOTUKOB.



40

8. MukpoOHOIOrHYECKOe MOITYYEHUE OPTaHUYECKUX KUCIIOT.

9. MukpoOHOJOTHYECKUH CHHTE3 BUTAMUHOB.

10. MuKpoOHOIOTHYECKUN CHHTE3 AJIKaJIOUIOB.

11. IlpomsbiueHHblii opranuueckuii cuHte3. Knaccudukanus u obmas XxapakTepUCTHKA
IPOM3BOJICTBA MPOJYKTOB MPOMBIIUIEHHOTO OpraHn4eckoro cunte3a. CripbE. TUoBBIE XUMUKO-
TEXHOJIOTUYECKUE IPOLIECCHI.

12. Cunre3 meranona. TexHomornyeckas cxema mporu3BOJICTBA.

13. IIpou3BOJACTBO 3THIIOBOIO CHUPTA. BHOXMMMUYECKMI M TMAPOIU3HBINA CIIOCOOBI MPOU3-
BOJCTBA. TexHoornueckas cxema Iporu3BoJICTBA.

14. TIpou3BOJCTBO 3TaHOJA CIIOCOOOM KaTaIMTUYECKOH rUApaTaluy 3THiIEeHa. TeXHOJIOoru-
yecKasi cxeMa IpOU3BOCTBaA.

15. IlpousBonctBo OyragueHna. TexHoaoruueckas cxema Ipo13BOICTBA.

16. IlpousBoncTBo u3onpenHa. TexHomornyeckas cxema mpor3BOJICTBA.

17. IlpousBoncTBO cTUpOJa. TeXHOJOrHYecKas cxema poru3BOICTBA.

18. IIpou3BOICTBO Kamposiakrama. XMMH3M IpoLecca.

19. CnocoOsbl nonyueHus aneruiaeHa. TexHoaoruueckas cxema Ipou3BOJICTBA AlleTUIICHA U3
kapOuaa xanpius. TexHomornyeckast cxema MpOU3BOJICTBA AllETUIICHA U3 YTICBOAOPOAHOTO ChI-
pbsl.

20. ITpomsBoxacTBO anerangbaeruaa. TexHOIOTHIecKas: cxema MpOru3BOICTBA.

21. ITpon3BOACTBO YKCYCHOM KUCJIOTHI. TE€XHOJOTMUECKasi cXemMa IPOU3BOICTBA.

22. BricokomonekymsipHble coenquHeHns. CBOWCTBA, KITACCU(PHUKAIS M METOABI MOTyYSHHS
BMC. Ilonumepuzanus. Knaccupukanuss M XapakTepucTHKa MeTonoB. llonMkoHaeHcarus.
Knaccugukarus u xapakTepucTuka METOOB.

23. IlpousBoxactBo wLewI0n03bl. Cynb(UTHBIA CHOCOO MPOU3BOACTBA. TeXHOJOrHMYEcKas
cxema mpou3BojcTBa. CynbhaTHbBIN crioco0 MPon3BoACTBA. TexHOIOrHUeCcKast cXxeMa MPOU3BO/I-
CTBa.

24. TIpon3BOACTBO XMMHUYECKUX BOJIOKOH. Kimaccupukanus u xapakTepUCTHKA XUMUYECKUX
BOJIOKOH. [IpuHIMnuanpHas cxema npou3BocTBa. [Ipon3BoACTBO BUCKO3HOrO BOJIOKHA. TexHO-
JIOTHYEcKasi cxema MpOU3BOCTBA.

25. IIpon3BOACTBO KalpoOHOBOI'O BOJIOKHA. XMMHU3M M NPUHIUIHUAIBHAS CXeMa MPOU3BO/I-
CTBa.

26. IlpomsBoxcTBO muacTHueckux Macc. Kiaccudukanus, oOmas XapakTepHCTH-
ka.llonMKoHeHCAllMOHHBIE MTOJIMMEPBI U MJIacTMacchl Ha X ocHoBe. [IpousBojacTBO (heHoILIa-
CTOB. XMMHU3M U MPUHIUITHAIBHAS CXeMa IPOU3BOJICTBA.

27. Tlomumepu3aliOHHBIE TIOJIMMEPHI U TIaCTMAcChl Ha MX OCHOBE. IIpom3BoacTBo mosu-
sTUIeHa. TexHonornyeckas cxeMma pou3BO/ICTBA.

28. IIpou3BojacTBO OyTaJMeH-CTUPOIBHOTO Kaydyka. TexHolorndeckas cxema IpOH3BO/I-
ctBa. [IpousBoncTBo pe3unsl. [IpuHiunuanpHas cxema Npou3BO/ICTBA.

Jluteparypa
1. Bbaes, A.A. buotexnonorus. U3narensctBo «Hayka», Mocksa, 1984 — 309 c.
2. EropoBa, T.A. OcHOBbI OwoTexHOJIOTHH: Y4eOd. IMocoOWe Jisg BBICHI Ien. y4ed
3aBenenuii / T.A.Eropoa, C.M.Knynosa, E.A Kusyxuna. — M.: U3znarenbckuil neHTp
«Axagemus», 2003. — 208 c.

9CCE 10 JUCIUIIJINHE
[IpocMOTpeTh JEKIIMOHHBIE 3aITUCH, TO3HAKOMUTHCS C BHICTABKOM JINTEPATYyphl, IPOCMOTPETH B
3aJie IEPUOIUKE KYPHAIIBI, PACCMAaTPUBAIOIITHE TTPOOIEMBI OMOTEXHOJIOTHH.
Ilpuzomoeums 3cce: BUOTEXHONOTHUS Ha CIYX0€ UEIOBEUECTBY.

BOITPOCHI 1JIAA KPYTJIOI'O CTOJIA
Tema «MeToabl OMOTEXHOJIOTNH
1. IlpenmeTsl U 3a1a4u, CTPYKTypa OuoTexHonoruu. Mcropus pazButusi.
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2. DU3UKO-XUMHUYECKHE METO/IbI, UCTIONb3YEMbIE B OMOTEXHOJIOTHH.

3. CoBpeMeHHbIE METO/Ibl CO3/IaHHsI TPOMBIIIIEHHBIX IITAMMOB MUKPOOPIaHU3MOB.

4. Perynsamus MeTaboiau3Ma B MUKPOOHOHM KJIeTKe (peryisius akTUBHOCTH, MEXaHU3M HHIYK-
IIUM U PEIpeccuH CUHTe3a (PepMEHTOB, aMMHOKUCIIOTHBIM KOHTPOJIb METab0INn3Ma, KaTaboIuT-
Hasl pernpeccus, TPAaH3UCTEHTHAs PEIPECcChs).

5. T'eHeTnyeckoe KOHCTpyHpOBaHuUeE iN VIVO:

a) MyTareHes, IOJY4YEeHHUE U BbIJICIICHUE MYTaHTOB. Pe- BepTaHThl, ayKCOTPOPHI;

0) XpOMOCOMBI — OCHOBHOW I'€HETHUYECKUI 37IEMEHT IPOKAPHOTHUUECKUX KIIETOK;

B) IUIa3MHJIBI — Jap IPUPOAbI TEHHON MHKEHEPHUH U MPOKJIISTHE Bpayeii;

r) aru — BaKHEHIINI HHCTPYMEHT '€HETUYECKOT0 aHaIM3a U KOHCTPYUPOBAHUS;

JI) TpoIecchl 0OMEHa HacleACTBeHHON HMH(oMaIueil; Beaynme K peKOMOUHAINHN: THOPH-
IU3alMsl 9YKapUOTHUECKUX KIIETOK, KOHBIOTralus, TPAHCAYKLUS, TpaHchopMalus, CIUsSHUE
IPOTOILIACTOB.

3. I'enernyeckas pekoMOuMHaIUA iN Vitro:

a) wucrounuku JJHK nms xionupoBanusi, MeTo s Boccoequuenus ¢pparmentos JHK;

6) meronsl BBeneHuss JJHK B Oakrtepuanbhble kiaeTku. Tumbl BeKTOpoB. TpebGoBaHus,
IPEIbIBIISIEMBIE K BEKTOPAM;

B) KJIIOHMPOBaHUE, METOJbl HAECHTHU(PHUKAIMU KJIOHOB, COJEpXKAIIUX PEKOMOMHAHTHBIC
JHK. YcnoBus skcnpeccuu 4yKepOoaHbIX TEHOB B MUKPOOPraHU3MaX.

IV .Knerounasi iH)XEHEpHUS:

a) KyJbTypa KJIETOK JKUBOTHBIX;

0) KyIbTypa KJIETOK PACTCHHIA.

Tema «BHOTEXHOJIOTHA U IHEPTETHKA»
OHeprerudeckas OnorexHosorusd. O6mue 3agauu.
[Tonmyyenue 6uorasa.
[Tonyyenue 3TaHoIa KaK TOILINBA.
IIpeBparnieHne SHEprun COJTHEUYHOTO CBETA.
@OoTONPOU3BOJACTBO BOAOPOIA.
OumncTKa CTOYHBIX BOJ.

S

INPUMEPHBIE YYEBHBIE 3ATAYHN

1. B annmapat a1 KOHBEpCUM METaHa C BOJSHBIM MapoM MOJA0T UX CMECh B COOTHOIIEHUU
1:3. OnpenennTte NPOLEHTHBIN COCTAaB CMECH, €CIH Npopearnposaiio 50% cMecn.

2. Onpenenuth Maccy KalbIIMHUPOBAaHHOW cofbl, coaepxkaiied 10% mnpumecei, koTopas
HeoOxoauma 1y mpou3BoacTBa 109,1 kxr xpycranbHoro crekia coctaBa Na2O ¢ 3PbO ¢ 6SiO2

3. lnsa cxuranust 20 J1 cMecu mpomnaHa u OyraHa u3pacxojioBano 124 i xkuciopomaa. Omnpe-
JIEJIATH MTPOLEHTHBINA COCTaB CMECH.

4. Kakyto maccy 65% a30THON KHCIOTHI MOXKHO MOJIYYUTh MOXHO MOJTYYUTh U3 2 T aMMHU-
aKa, €CJIM BBIXOJ IPOAYKTA OKHCIEHUS B KOHTAKTHOM ammnapare cocTasisieT 98%, a BBIXOJ KHC-
JIOTHI B MOTJIOTUTEIBHBIX KOJIOHHAX cocTaBisieT 95% ?
21X 263098 0,95

NH3 HNQ% X = ------mmmmmm oo =69T
1763 17

6,9 T ----- 65% 6,9 « 100
X === 100% x = ----======mmmmm- =10,615T
65 OTBet: 10,615 T.

5. Cxonbko cypuka PB3Os, 00pHON KUCIOTHI M KBapIIEBOTO MECKA HAO B3ATh JIsl H3TOTOB-
nenns 10 T crexna cocraa PBO — 84%, B2Os — 11,5%, SiOz — 4,5% ?

6. Kakyro maccy 77%-Hol cepHOIl KHUCIOTHI MOXKHO MOJIY4YUTh U3 1 T KoJYegaHa, coaep-
xatero 10% npumecei, eciy cTeneHs BeIropaHus cepel cocrasisieT 97% ?0Tser: 1909,09 T.
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7. Haiitu 0o6beM amMMuaka, KOTOpBIH 00paszyercs MpH OAHOKPATHOM MPOXOKICHUU Yepe3
KOHTaKTHBIM ammapaTr cMecu, cocrosimend u3 140 kr azota u 45 Kr Bojgopoja, €CJIM BbIXO]I MPO-
nykta coctasisieT 20%.

8. CocTaBbTe MaTepHAIBHBIA OaJlaHC Tpoliecca HEUTpAIU3AIMU a30THOM KHCIIOThI aMMHa-
koM. KoHneHTparust a30THONH KHCIOTH — 55%, razoobpaszHoro ammuaka — 100%, aurpaTta am-
MoHus — 85%. [loTepn ammuaka u a30THOM KUCIIOTHI COCTABIISIIOT 110 1%.

ITpuxon Pacxon
HcxoaHoe BElecTBo m, KT [TponykT, motepu m, KT
HNO3 795,4 NH4NO3 (B mepecuere Ha 100%) 1000
H>O 650,8 H20 (coxoBblit map) 176,47
NHs 2146 H20 474,33
[Torepu NH3 2,1
ITorepun HNO3 79
Htoro 1660,8 1660,8

9. CoctaBuTh MaTepualIbHBIN OajlaHC CHHTE3a aMMHaKa U3 YUCTOM a30TOBOJOPOIHON cMe-
CH, €CJIM BBIXOJ IPOAYKTa cocTaBisieT 95%.

10. Haititu HOpMmasibHYy!0 KOHLEHTpauuto 59,24%-ro pactBopa cepHod Kuciotsl. llnor-
HoCcTb — 1,49 r/em®.

11. CxonbKO KalbIIUHUPOBAHHOM COJIBI, MEJIa M KBApIIEBOTO MECKa HEOOXOAMMO B3STh JIJIs
npousBojicTBa 100t okoHHOTO cTekiia coctaBa NaO ¢ CaO ¢ 6Si0,?

12. Onpenenutsh Maccy cyibdara aMMOHHS TO OTHOIICHHIO K PAcXOAyeMbIM KHCJIOTE U
aMMHUaKy, eciu it moiydenust 1 T ero pacxoayercst 0,97 T 78%-ro pacTBOpa CEpHOIN KUCIOTHI U
09,27 T ammuaxa.

13. Onpenenuth Maccy aMMuaka, HEOOXOUMYHO ISl TIpou3BoAcTBa 5 T 60%-0i a30THOU
KHCJIOTBI, €CJIM IOTEPU aMMHUaKa COCTaBIISIOT 2,8%.

14. Onpenenutb Maccy BOJIbl, HEOOXOIUMOM /Il CUHTE3a 5 T KOHLUEHTPUPOBAHHOM a30T-
HOM KHCJIOTBI, €CITU MOTEPU BOJBI COCTABISIOT 5%. McxoaHble BelecTBa — BoJa, KUCIOPOI, JdH-
Mep JUOKCH/Ia a30Ta.

15. Cmemansr 70 ma 40%-ro pactBopa u 80 ma 12%-ro pactBopa cepHoil kucnotsl. Ompe-
JIEJIUTh MPOLEHTHYIO KOHLEHTPALINIO MTOJTYYEHHOTO pacTBOPA.

16. Xumuueckoe coeauHeHue — ras, coaepxamuit 87,5 % yranepona u 14,3% Bonopona,
5,25 r koTtoporo 3aHuMaetr oobem 2,8 1. OnpenenauTs CTPYKTYPHYIO (HOpMYITy, €ClId U3BECTHO,
YTO BELIECTBO 00ECIBEUNBAET OPOMHYIO BONY.

17. Onpenenutsd BeIxo[ (%) MO OTHOLIEHUIO K TEOPETUYECKH BO3ZMOXKHOMY, €CJIH TPHU MPO-
n3BOACTBE 98%-HON a30THOM KUCJIOTHI Ha KaXAYI0 €€ TOHHY pacxoayercs 0,29 T ammuaka.

18. Onpenenuts Maccy 10%-ro pacTBopa, KOTOphIi HeoOxoaumo nmpudaButh K 100 r 30%-
r'o pacTBOpa, 4To0bl 0OpazoBaics 26%-Hbli pacTBOP T'MAPOKCH]IA HATPHUS.

19. Ilpu cxxuranuu 5,76 T BemecTBa o0pa3oBanoch 2,12  coapl, 5,824 1 yriaekucioro raza
u 1,8 r Bozbl. OnpeaenuTs MOJEKYIPHYIO (pOpMyIly BelecTBa.

20. Haittu maccy 96%-Hol cepHOI KUCIOTHI, KOTOPYIO MOKHO MOJTYy4UTh U3 60 T cepHOTO
KOJIYeJlaHa, €CITU BBIXOJ] OT TEOPETUUYECKH BO3MOKHOTO cocTaBiseT 85%.

21.BbraucnauTh BBIXOJ NpoayKTa (B %), €ciiu Mpu IPOU3BOJACTBE | T HerameHoW M3BECTH,
coaepxamuit 85% CaO, pacxoayercs 1,7 T u3BecTHsIKa, coAepauiero 6% npumecei.

22. Kakas macca 96%-ro 3TaHONIa MOXET OBITH MoNMydeHa u3 45 M° HedTaHOTO Ta3a (00b-
eMHas o ataHa — 11%), ecniu morepu cocrapinstoT 15% ?

OtBer: 12,46 xT

23. Ipu rasudukanuy 66 Kr yriis ¢ MaccoBoil gomeit yriaepoaa 55,6% momyuunu 11 m° me-
taHa. HaifTu BBIXO MPOIyKTa OT TEeOpeTHIecKH Bo3MoxHoro. OTBet: 16,06%.

24. Ilpu snexTposinie xJopuaa HaTpus npu cuiie Toka 1500A B Teuenue 36 yacoB ObLIO
nosrydeHo 67,94 kr xyopa. OnpeaenuTs BeIxoa mo Toky. OTser: 95,1%
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25. Haiiaute Macchl HCXOTHBIX MaTEpUANIOB JJIsl POU3BOJACTBA 1T KapOuIa KanbLus, co-
nepxamero 10% npumeceid, ecnu antpauut mMapku AK copepxut 96% yriaepona, a u3BECTb —
85% okcuna kanbius. OrBer: m (U3BecTHsKA) = 926,47 xr; m (aHTpauuTa) = 527,34 kr.

26. 13 100 xr TeXxHHMYECKOro Kapouaa Kanblus, coaepxaiiero 80% kapouna, moxyqim 75
KI' YKCYCHOM KHCIOThI. HaliTH BBIXOA MPOAYKTA OT TeOpETHYECKH BO3MOkHOTO. OTBeT: 88,89%.

27. O0beMHas 10Ji1 METaHa B MPUPOJHOM Ta3e coctaBisieT 95%. Omnpenenure o0beM 1o-
JydeHHoro aneruiieHa u3 240 i1 merana, ecinu ero BbixoJ1 coctasisieT 60%. OrBer: 68,4 1.

28. Paccunraiite Maccy meTunarerara (moOOYHBIA MPOIYKT MPOU3BOJICTBA YKCYCHON KHC-
JIOTHI) TIOJIy9a€MOTO Ha YCTAaHOBKE MPOU3BOIUTENBHOCTHIO 2000 KI/4 YKCYCHOM KHCIIOTBI, €CIIN
BBIXOJ] YKCYCHOUM KHCIIOTBI Ha CTaJUU OKUCIIEHHUS cocTaBisieT 97% Ha aneranbAerui, a B METH-
naneraT npespamaercs 1% aneranpaeruna. Orser: 12,85 kr.

29. U3 TexHnueckoro kapOuma Kaibius Maccoi 20 Kr MOJydusIn aleTHIICH, MPU MPOITyC-
KaHUHA KOTOPOTO dYepe3 M30BITOK OpoMHOW Bozbl monyuminu 86,5 kr 1,1,2,2-terpabpomiTaHna.
Onpenenure maccoByto noiro CaCy B Texunueckom kapoune. Orer: 80%.

30. [Ipu B3aumMoseHcTBIE 2M>MOHOOKCH 1A yIiiepoaa U 5 M° Bogopoaa noyummu 2,04 kr
MeTaHoja. HaliTu BeIX0a MPOAyKTa OT TeopeTudecku Bo3MoxkHoro. Orset: 71,4%.

31. Haiitu maccy aueranabAeruia, KOTOPYI0 MOKHO MONy4duTh U3 500 KI' TEXHHYECKOIO
KapOuna kanblus, coaepxkamero 10,4% mnpumeceild, ecnu BBIXOJ aleTadbIeruia COCTABIISET
75%.

Otser: 231 kr.

32. Kakyro Maccy MypaBbHHOW KHCJIOTHI MOKHO TMOJIYYUTh KaTaJTUTUYECKUM OKHCICHUEM
420 M3 mpupomHOTO Ta3a, comepxkamero 96% MeTaHa (H.y.), €CIIH BBIXOJ KHCIOTBI COCTABIIAET
70% ?

OTtBer: 579,6 K.

33. Haiitu maccy uemnono3sl u o0beM 80%-ro pacTBopa a30THOM KHUCIOTHI (TUIOTHOCTH —
1,15r/CM3) HEOOXOUMBIE ISl TIOJYYSHHs] TPUHUTPOLIEIUTIOIO3bI Maccoit 990 Kkr, ecnu BBIXOJ ee
cocTaBisieT 66,7%. OrBer: 810 kr nemtro1036l 1 1027 11 a30THOHN KUCIIOTHI.

34. Haiitu maccy nonomuTta, conepsxkamiero 8% mnpumeceit, HeOOX0AUMOTO ISl POU3BOJI-
cTBa 56M° THOKCHIIA yriepojia, eciiv Beixoa coctasisieT 90%. OrBet: 225 kr.

35. B peakTop Ais MOJy4eHHs] BOJIOPOJA MPONYCTHIIA CMECh MOHOOKCH/Ia yIiiepoja U BO-
JISTHOTO Tapa B cooTHomeHuu 1:5. OnpenenuTs NPOoIeHTHBIA COCTaB 00pa30BaBIIEHCs Maporas3o-
BOM CMECH, €CIIU COAEpKaHUEe MOHOOKCH/IAa YIJIepOo/ia MOCTE €€ BbIX0/1a U3 KOHTAaKTHOTO anmnapa-
ta coctaBisio 10%. Orer: CO — 10%; H20 — 76,66%; CO2 — 6,67%; H2 — 6,67%.

36. Ilpu npokanuBanuu 48,3 T KpucTamioruapara cynbdara Hatpus odpazoBanoch 21,3 1
6e3BoiHOM cou. OnpenenuTb COCTaB KpUCTAUIOTHaApaTa cyib(ara HaTpus.

OtBet: Na;SO4+ 10 H20.

37. Haiitu Maccy mMenu, BIJICJIMBILIEICS HA KaTOJe IPU IPOMYyCKaHUM Yepe3 pacTBOP Me-
HOTO KyIopoca 3JIEKTpHUYeCKoro Toka cuiion 2,68A B teuenue 30 munyt. OrBer: 1,6 T.

38. Ilpu geruapupoBanuu 4,24 Kr 3TUiI0€H30/1a MOJYYUIH CTHPOJI, BBIXOJ KOTOPOTO CO-
ctaBun 75%. Kakyto maccy pactBopa Opoma B TETpaxJIOpHJIe YIiepoaa MOKET OOECIIBETHTh TO-
Jy4EeHHBIN CTUPOJI, €CII MaccoBas J10Jist Opoma B pactBope coctaBisieT 4% ?0t1Ber: 120 kr.

39. Onpenenutsh HopMyiy BTOPHUHOTO aMHUHA, MACCOBBIE JIOJIM aTOMAapHBIX yriepoa, BO-
JIopojia ¥ a30Ta B KOTOPOM cocTaBisroT 61%, 15,3% u 23,7%.

OtBet: C3HoN nnu CHs — NH — Cz Hs (MeTmiTHIIAMUH).

40. Haiitn maccy mponmiata HaTpus, KOTOPBIM MOKET OBIThb MOJIy4eH MPH B3auMOJEH-
ctBum 15kr nponanona-1 ¢ 9,2 xr narpus. Orer: 20,5 kr.

41. Kakas macca ¢opmairHa MOXET 00pa30BaThCs, €CIM HCIOIb30BaTh alIbJETUI, MOJY-
YEeHHBIH TPU KaTaIMTHYECKOM OKHCIIeHHH 336 M° MeTaHa (H.y) KHCIOPOIOM BO3/IyXa, €CIH BHI-
XOJI IPOJIYKTa B peakiuu okucieHus pased 60% ? OrBer: 675 kr.

42. Haiitu 06bem 80%-ro pacTBOpa YKCYCHON KHMCIOTHI MIOTHOCTBIO 1,070 r/mi1, KOTOpBIi
HAJI0 B3SITH ISl IPUTOTOBIIEHUS 6%-TO pacTBOpa CTOJIOBOTO ykcyca oobeMom 200 MIT U TIOTHO-
cteio 1,007r/M1. OTBet: 14,1 M.
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43. Kakas macca 6eH3oma notpedyeTcst Ui MoxydeHus 279 Kr aHWINHA, €CIIH BBIXOJ €ro
cocrasisieT /5% ?0OtBert: 312 KkT.
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BOITPOCHI K DK3AMEHY
[Tpeamer u 3anaun 6notexHonaoruu. CTPyKTypa, HEpUOIU3AIMS PA3BUTHSL.
CoBpeMeHHbIE METOABI CO3/IaHUS TPOMBIIIJICHHBIX IITAMMOB.
OU3UKO-XUMUYECKHE METO/IbI, TPUMEHSEMbIE B OMOTEXHOJIOTHH.
MeTobl FeHETHYECKOT0 KOHCTpyHpoBanus in Vitro . Mcrounuku JIHK mis xioHupoBa-
HUSI, METOJIbl BOCCOCIMHEHUS ()parMEeHTOB.
['eHeTHYECKOE KOHCTpYUpOBaHue iN VIvo. [TonyueHue u BblIeICeHUE MyTaHTOB. PeBep-
TaHTBI, AyKCOTPO(DEIL.
Tpanchopmanus. Micnonp3oBaHrue XpOMOCOMHOM U IJIa3MUTHON TpaHchopMaluy B
KOHCTPYMPOBAaHUH ILITAMMOB MUKPOOPTaHU3MOB.
[Tpoueccyl 0OMeHa HaclieACTBEHHOW nH(popMaliel, Beayliue K pekoMOuHaluy Ha
IpUMEpE KOHBIOTALIUY.
[Tpoueccyl 0OMeHa HacneCTBeHHON nHpopMaIuei, Beaymue K peKoMOUHAIIUY Ha
pUMepe TPAHCAYKIIHH.
MeTto ciusHUS MPOTOIUIACTOB, €T0 HCIOJIB30BAHUE MPH KOHCTPYWPOBAHUU IITAMMOB
MHUKpPOOPTaHU3MOB.
MeTo/1p1 ToNTy4eHus: TPOTOIIACTOB. 3HAUCHUE JIJISl CENIEKIIUU.
®aru — BaKHEHIIME HHCTPYMEHTBI TEHETUYECKOT0 aHaIN3a U KOHCTPYHPOBAHUS
[ITAMMOB OaKTepUH.
[Tnazmuael. OcobennocTn opranu3anuu. Kinaccudukarms.
JuddepeHurpoBKka U KarycoreHe3 Kak OCHOBA CO3/IaHUs IEPecaoYHbIX KYIbTYp.
BexTopHbie Moniekyinbl. Tumnbl BekTopoB. TpeOoBaHus, NpeabsBIsIEMbIE K BEKTOPAM.
MeTo/1p1 BBe/IeHUSI BEKTOPOB B KJIETKY PEIUITUCHTA.
KnonupoBaHue u 3Kcripeccus 4y>KepoHbIX TEHOB B KJIeTKe. MeToabl HIeHTU(DUKANT
KIJIOHOB.
Hcnonp30BaHnEe METOJJOB T€HETHUECKON MH)KEHEPHUH ISl ITOJIy4E€HHUS ITAMMOB
npou3BoauTeNneil UHTEp(HEepPOHOB.
[TonukoHaNbHBIE 1 MOHOKJIOHAJIbHBIE aHTUTENA. MeToab! co3nanus. [Ipumenenue.
Knerounas unxxenepusi. KynbTypbl 5)KMBOTHBIX U PaCTUTENIbHBIX TKaHEH.
I'eneTnyeckas MHKEHEPUs paCTeHUN. TpaHCTEHHBIE PaCTEHUS.
B03MO0>XHOCTH r€éHETHYECKON NHXKEHEPUH JKUBOTHBIX. TpaHCT€HHBIE KUBOTHBIE.
[TepcriekTuBbI pa3BuTUs OuoTexHonoruu. [lonutrka B 001acTh pa3BUTUs
OMOTEXHOIOTHH.
3amaur OMOTEXHOJOTUYECKUX MPOU3BOJACTB. Mcrob30BaHNEe KOMMEPUYECKUX MPOTYKTOB
B HapOJHOM XO3SMCTBE.
Coznlanue MCKYCCTBEHHBIX acCOLMALMKA KYJIbTUBUPYEMBIX KJIETOK BBICIIMX PACTEHUH C
MHUKpOOpraHu3Mamu (KJI1yO€HbKOBBIMU OaKTEpUSAMM, LIHAHOOAKTEpUSMH, TpuOaMH H T.
I.).
Muxkpobronoruueckue TeXHOJIOTUH KaK OCHOBa OMOTEXHOJOrMM B LenoM. CXoacTBa M
OTIIMYMSI XUMHUYECKHX U OMOTEXHOJIOTHYECKUX POU3BOJICTB.
Craauu 6GMOTEXHOJIOrHYECKHX MporeccoB. Cxema Ipor3BOJICTBA.
Knaccudukamnmst OMOTEXHOTOTUUECKHX MTPOIIECCOB.
XapakTepuCcTUKa MUTATENBHBIX CPEJl, ChIPhE JUIS UX MMPOU3BOICTBA.
KuBas kinerka — IEHTpaJbHOE 3BEHO OMOTEXHOJOTHYECKOro mporiecca. TpeboBaHus
IPEIbABISEMbIE K POMBIIUIEHHBIM IITAMMAaM.
KuBas kinerka — IEHTpaJbHOE 3BEHO OMOTEXHOJOTMYECKOro mpoiiecca. TpeboBaHUs
IPEIbABISEMbIE K IPOMBIIUIEHHBIM IITAMMAM.
TexHonorust mpou3BoICTBA OETKOBBIX BEIIECTB.
[Tpon3BOICTBO NEPBUYHBIX METAOOIUTOB.
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[Tpon3BOICTBO MEPBUYHBIX METAOOIUTOB.

TexHoorus MPOU3BOICTBA KAICYJIbHBIX ITOJIMNCAXaPUIOB.

[Tony4yeHnue ITMIUAOB METOIaMU OMOTEXHOJIOTHH. VICTIOIp30BaHKE JIMITNI0B MUKPOOHOTO
IPOMCXOXKACHUS.

Nmxenepnas su3uMounorusi. Chepsl MPpUI0KESHHUS.

DepMeHThI HCIIOIb3YEMbIE B IPOMBIIIJIEHHOCTH. VICTOUHUKH, KilacCU(pUKALIHSL.
NmmobunuzoBannbie GpepmenTsl. [IpenmymiectBa nepes cBOOOJHBIMH MPEANIECTBEHHH-
KaMH.

XapakTepucTUKa U KiIacCH(UKAIUSA HOCUTENEH MCIONb3YeMbIX Ui MMMOOMIN3ALUN
(dbepMeHTOB.

Du3nyecKue METOAbl UMMOOMITH3AINHN (PEePMEHTOB.

XUMHYECKHE METO/Ibl UMMOOMIN3alUH (PEPMEHTOB.

[TpumeHeHre MMMOOUIM30BAHHBIX (PEPMEHTOB B PAa3IMYHBIX OOJIACTSIX HAPOIHOTO XO-
3SICTBA.

Hcnonb3oBanue pepMEHTHBIX CUCTEM MUKPOOPTaHU3MOB B IUIIEBOM MPOMBIIIEHHOCTH.
JocTixeHust OMOTEXHOJIOTUHM UCIOIb3yEMBbIE AJISl PELICHUS SKOJIOTHUECKUX MTPOOIIeM.
Hcnonp30Banue 3HaHWH OMOTEXHOJIOTUH B IIKOJILHOM KypCe XUMHUH.

[Tytu noBeimenus 3pGeKTUBHOCTH (HOTOCUHTETHUECKUX CUCTEM.

AKTYyabHOCTB MPOOIIEMBI 00ECTICYeHHS YeTI0BeYeCTBa YHEpTrueil. buotexHonornm — s
pEeLICHHs] SHEPreTHUYECKUX MPOoOIIEM.

Hcnonp3oBaHne 3HaHUI OMOTEXHOJIOTUHU B IIKOJBHOM Kypce OMOJIOTUN U XUMUHU.
[TonsiTHe U conepkaHue HaAyKH «XHMHUYECKas TEXHOJIOTHs», CBSA3b €€ C APYIrMMU HayKa-
MU. XMMHUYECKasi MPOMBILIUIEHHOCTh KaK OTpacib MAaTepHabHOTO NpousBojacTBa. Oco-
OEHHOCTU OTpPACIEBON CTPYKTYphl XMMHUYECKOro komekca. COBpeMEHHOE COCTOSHHE
XUMHAYECKON MPOMBIIUICHHOCTH, XUMH3AIH HAPOIHOTO X03AHCTBA.

Ceipné, ero Buipl, kiaccudukanus, o0mias NoAroToBKa celpbs. [IpuHIun panuoHanbHoO-
T'O UCIIOJIB30BAaHUS CHIpbs. MexaHndeckne u (HU3UKO-XUMHUECKUE METOIbI 00OTaIeHUs
CBIPbSL.

Buas! v HCTOYHHUKY SHEPTUH, IPUMEHSEMbIE B XUMHUECKOW MPOMBIIUIEHHOCTH. JHEPTro-
€MKOCTh XUMHUKO-TE€XHOJIOTHYECKUX MPOIeccOoB. PallnoHaibHOE HCIOIB30BAHNE SHEPTUHL.
HoBple BHIIBI SHEPTUN B XUMUYECKOHN MTPOMBIIIECHHOCTH.

Bona B XuMu4eckoil mpoOMBIIIJIEHHOCTH. XapaKTepuCcTUKa MpUpoIHbIX BoJ. [Toaroroska
MPOMBINIIIEHHON BO/bI. OUNCTKA MUTHEBOW BOJBI.

XUMHUKO-TEXHOJIOTUYECKUI mporece, ero crpykrypa. Kraccupukamus XUMHKO-
TEXHOJOTHYECKHX MporieccoB. Opranuzaius XMMUKO-TEXHOJIOTHUECKOI 0 Ipolecca.
OOmast xapakTepucTHKa M KJIacCH(UKalMs MPOLECCOB XUMUYECKOH TexHosoruu (5
TPyII MPOIIECCOB).

Kartanu3 B XuUMUYeCKOH MPOMBINUIEHHOCTH. THIBI KaTaluTH4ecKUX IporeccoB. CBOi-
CTBa TBEPABIX KAaTaIU3aTOPOB.

KoHTtakTHBIE anmaparsl. Y CTPOWCTBO U MOKa3aTeNN pPabOThl KOHTAKTHBIX ariaparoB.
THITBI TEXHOJIOTUYECKUX CXEM, TEXHOJOTHUECKHUE M TEXHUKO-IKOHOMUYECKHE TI0Ka3are-
JM XMMHYECKOT'0 IPOU3BOJICTBA. banaHchl MPON3BOICTBA MPOIYKIIHH.

Cepnas KucnoTa, €€ CBOMCTBa, COpTa, MpUMeHEeHHE. ChIpbE€ CEPHOKUCIOTHOTO TTPOU3BO/I-
ctBa. CriocoObl MPOU3BOACTBA CEPHON KUCIIOTHI.

[Toryuenue oxcuaa cepsl (1V). O6xur komyeaana Kak NpuMep reTeporeHHOro Hekara-
JUTUYECKOTO Tnpouecca. CKUraHue cepbl U CEpOBOIOPOIA MPU NPOU3BOICTBE CEPHUCTO-
ro rasa.

Tumbl 00)KUTOBBIX NEeYEH U Meye JUIs C)KUTaHus Cephbl B TPOU3BOICTBE CEPHOM KUCIIOTHI.
CrneunanbHasi O4MCTKa 00KUTOBOIO Trasa.

Oxucnenue oxcuna cepsl (IV) kak mpumep oOpaTUMOro reTeporeHHOro KaraaiuTHYeCcKo-
ro mporecca. Xemocopomus okcuna cepsl (VI). [lpuanunuanpHas cxema Mpou3BOJICTBA
CepHON KHUCIOTHl KOHTAaKTHBIM CIIOCOOOM U3 KOJTYeaHa.
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OcoOeHHOCTH TIPOU3BOJICTBA CEPHOI KUCIIOTHI IO «KOPOTKOW CXEeMe», CIIOCOOOM «MOK-
poro karanusa». OCHOBHBIE TCHICHLIUU B PA3BUTHU CEPHOKHUCIOTHOIO IIPOU3BO/CTBA.
CoenuHeHus a30Ta, UX 3HAYEHME JJIs HapOJHOro X03sKcTBa. [IpOMBIIITIEHHBIE METO/IbI
CBsA3bIBaHUA a30Ta. ChIPbE B IPOU3BOACTBE aMMHUAKA.

Crioco0ObI MPOU3BOACTBA a30Ta M BOAOPOAA JJIsi CHHTE3a aMMHUAKa.

CuHTe3 aMMMaKa Kak IPUMEp KaTaIuTHYECKOro Ipouecca. TeopeTnyeckne OCHOBBI CHH-
te3a. [IpousBoacTtBo ammmuaka. IIpuHuunuanpHas cxema NPOM3BOJCTBA aMMHUaKa IIpU
CPEHEM JIaBJICHUMU.

A30THas KuCoTa, €€ cBOlCTBa, NpuMeHeHne. OCHOBHbBIE CTa UM NPOU3BOJACTBA. Teope-
TUYECKHE OCHOBBI OKHCIIEHUSI aMMUaKa METO/I0M U30UPaTEeIbHOrO KaTaan3a.
[TpuniMnuanbHas cxema MPOU3BOJACTBA pa30aBIEHHONW A30THOM KHCIOTBI KOMOMHHUPO-
BaHHBIM METOJOM, €r0 NpeuMylecTBa. IIpon3BoACTBO KOHLEHTPUPOBAHHOM a30THOMN
KHCJIOTBI.

Crioco0bI nostyueHust cojieil. Poib MuHeEpanbHbIX YAOOpEHHUH U CPeCTB 3allUThl pacTe-
HUI U1 HapoaHoro xo3siiicTBa. Kiaccupukamuss ¥ XapakTepUCTHKAa MHHEPAIbHBIX
ynoOpeHuil.

AzoTHbIE ynoOpenus, nx kinaccupukanys. [I[pon3BoIcTBO aMMOHUITHON CEIUTPHI.
KapOamun. IlpousBoactso kapbamua. [IpuHunnuansHas cxema Ipou3BOJICTBA.
Kanuitneie ynoOpenus. ®Pu3nKo-XMMHUUECKHUE TPOLECCH] UX MOTYYEHHUS.

®docdopuble ynobdpenus, ux kiaccupukanus, cbipbE. IIpon3BoACTBO MPOCTOrO U JBOII-
Horo cynepdocdara. [IpuHImNUanbpHas cxema Mporu3BOICTBA.

Cunukarsl. Knaccugukanus, cblpb€, TUIOBbIE TEXHOJOTHYECKUE MPOLECCHl MPOU3BO/-
CTBA CUIMKATOB. [IpOM3BOACTBO CTPOUTENBHBIX MATEPUAIIOB: U3BECTH, KUPITNYA.
Orneynopel. OCHOBHBIE BHJbl OTHEYIIOPOB, NPUHLMIBI UX NonydeHud. [IponsBoncTso
nopriaaHaneMenTa. OU3NKO-XUMHUYECKUE IIPOLECCHl M NPUHLUIINAAIBHAS CXEMa IPOU3-
BOJICTBA.

Crexuo. Cocras, cTpoeHue, kiaccudukanus crékoi. Bapka crexna. IlepepaboTka crek-
na.

Teopernueckre OCHOBBI NMPOMBIIUIEHHOTO IEKTpoiu3a. KommdyecTBEeHHbIE NOKa3aTenn
npoiecca daeKkTposnsa. [Ipou3BoacTBO XJIopa U T’UAPOKCUAA HATPUS METOAOM 3JIEKTPO-
nmu3a. TeopeTnyeckue OCHOBBI ANEKTPONIN3A C AUaPParMEHHBIM U PTYTHBIM KaTOJaMHU.
Mertannyprus. Celps€ 4€pHOM U 1IBETHOM MeTammyprui. OCHOBHBIE CIIOCOOBI MTOTyYEHUS
METaJUIOB.

IIBetHas mertayyprus. IIpousBoacTBo amomMuHusA. MeToabl IOJNY4EHHS TIIMHO3EMA.
XHUMH3M Ipoliecca MPOU3BOICTBA ATFOMUHUS U NIPUHIIMIIMAIbHAS CXeMa IPOU3BOJICTBA.
Cmnasel. CrimaBel 4€pHOM U 1BETHOW MeTaiutypruu. [Ipoussoactso uyryna. Teoperuue-
CKHE OCHOBBI JIOMEHHOTO TIpoliecca. Y CTpOHCTBO U paboTa TOMEHHOM mneun. JloMeHHBIH
JBOD.

[TpousBoacTBo cramu. Knaccudukamuss u cpaBHUTENIbHAs OIICHKA METOJIOB BBITUIABKU
cTainu. MapTeHOBCKUHN CIIOCO0 BBITUIABKU CTAJU, €0 OCOOCHHOCTH.
KucnopoiHo-KOHBEpTOPHBIH c11oco0 MPOU3BOJICTBA CTANU, €r0 0COOeHHOCTH. [Ipon3Boa-
CTBO JJIEKTpOCTaIu. TeXHONIOrn4eckas cxema IIporu3BOACTBa.

[IpuHnmnraneHas cxema NpssMOro BOCCTAHOBIJICHMS *kene3a u3 pyad. [lopomkosas meran-
Jyprus.

Tomnmuso. Knaccudukanus torms. OCHOBHBIE CITOCOOBI TEPEPaOOTKH TBEPIBIX, JKUIKUX
¥ ra3000pa3HbIX TOILIUB.

[TepepaboTka TBepaoro Tomnua. KokcoBanue. [lonykokcoBanue. YaBauBaHue U mnepe-
paboTKa MPOAYKTOB KOKCOBAHHUS.

['asudukanus TBEpIOTro TOIUIMBA. ABTOTEPMUYECKHE MPOLECCHL. AJIOTEPMUYECKUE
IIPOLIECCHI.
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86. Hed1p. Xapakrepuctuka, Kiaccupukaius, moAroTopka HeTu K nepepadborke. Ousmnye-
ckre MeTobl mepepadotku HedTu. [leperonka HedTu. TexHOMOTHUECKAs CXeMa MPOU3-
BOJICTBA.

87. Xumuueckue MeTobl mepepadoTku Heptu 1 HedTenpoaykToB. Kiraccudukamus u kpart-
Kasi XapaKTepUCTUKA METOJ0B BTOPHUHOU TIepepaboTKu HePTH.

88. Tepmuueckue crmocoObl nepepabotku HedTH. [IpuHIMIHMATBEHAS cXeMa TEPMHYECKOTO
KPEKUHTa.

89. Karanmutuveckuii kpekuHr He(TH. TeXHOIOTHYECKas: cXeMa IMTPOU3BOJICTBA.

90. I'a3000pa3Hoe TOMIMBO. XapaKTepUCTUKA U crIOcoObI nepepadboTku. Konsepcus meraHa.
TexHoNOrHUYECKas: cXemMa MPOU3BOJICTBA.

7 HIEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT M, NCIIOJIb3YEMbBIX
B NTIPOLECCE OBYYEHUA

HNudopmanuonHbie TEXHOJIOTHH — 00ydeHUE B 3JICKTPOHHOW 00pa30BaTeIbHOU Cpejie ¢
LEJbI0 PACHIMPEHHUs JOCTyNa K 00pa3oBaTelIbHBIM pecypcaM, yBeTUYeHHsI KOHTAKTHOTO B3aMO-
JIEUCTBUSI C TperojaBaTesieM, MOCTPOCHUSI WHIWBUIYAIbHBIX TPAEKTOPUHN MOJATOTOBKH, 00OBEK-
TUBHOT'O KOHTPOJISI U MOHUTOPUHTA 3HAHUN CTYJECHTOB.

B oGpa3zoBarensHOM TIpoIiecce MO AUCIUIUTHHE MCIIONIB3YIOTCS CIISAyIoImune nHpopmarm-
OHHbIE  TEXHOJIOTMH, SIBISIOLIMECS  KOMIIOHEHTaMH  OJJEKTPOHHOW  HMH(OpMaIMOHHO-
obpazoBarenbHoi cpeabl BITIY:

e Odwurmansheiii caiit BI'TIY;

e Cucrema 3nekTpoHHoro ooydenuss ®I'bOY BO «bI'TIY »;

e (Cucrema TECTUPOBAHHS Ha OCHOBE eAMHOro mnoprana «VHTepHeT-TeCTUpOBaHUS B
chepe obpazoBaHmuss WWW.i-exam.ruy;

e Cucrema «AHTHILIarnaT.BY3»;

e DJEKTPOHHBIE OMOTUOTEYHBIE CHCTEMBI;

e MynbTUMEIUIHOE COMTPOBOXK/ICHUE JIEKIIMIA U TPAKTHUYECKUX 3aHSATHI.

8 OCOBEHHOCTH U3YYEHUA JUCHUIIVIMHBI 1JIS1 HTHBAJIMAOB U JINL
C O'PAHUYEHHBIMH BO3MOXHOCTSAMMU 310POBbSA

ITpu oOyueHuu NIl ¢ OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3710POBbsl IPUMEHSIOTCS aJar-
TUBHBIE 00pa30BaTEIbHBIC TEXHOJIOTUU B COOTBETCTBUU C YCIOBHSMH, U3JIOKECHHBIMH B pasziese
«Oco0eHHOCTH peanu3anun 00pa3oBaTeIbHON NPOrpaMMBbl JJIsi HHBAIUIOB U JIMI C OrpaHUYEH-
HBIMH BO3MOKHOCTSIMH 3JIOPOBBS» OCHOBHOW 00pa3oBaTENbHON MpPOTrpaMMBbl (HMCIOJIb30BaHHE
CHelHalIbHbIX y4EOHBIX MOCOOMI M JUIAKTUYECKUX MAaTepUaloB, CIIEHUATBHBIX TEXHMYECKHX
CpeACTB OOYYEeHHUsI KOJUIEKTUBHOTO M MHIUBUAYAJIHLHOTO ITOJIb30BAaHUS, TPEIOCTABICHUE YCIyT
acCUCTeHTa (IIOMOIIHMKA), OKAa3bIBAIOLIETO OOYYArOIMMCS HEOOXOJIUMYI0 TEXHHYECKYIO IO-
MOIIIb U T. I1.) C YUETOM HUHIUBUIYATbHBIX 0COOEHHOCTEN 00yUYaIOLIUXCS.

9 CTIIUCOK JIMTEPATYPBI U UTHOOPMAIIMOHHBIX PECYPCOB

9.1 Jluteparypa
OcHoBHas1 TuTEpaTypa

1. Cazpixun [O.11. Buotexnonorus: yaednoe nocodue /HO.O. Cazpikun, C.H. Opexos,
W.U. Yakanesa; nox pea. A.B. Katnunckoro. — 3-e uzj., crep. — M., Akanemus, 2008. — 253c.

2. buotexHonorHs: yaeOHUK i cTy. By30B / [W. B. Tuxonos [u np.] ; mox pex. E. C.
Boponuna. — CII6. : THUOP/], 2008. — 703 c.

3. beckos, B.C. O0miast xumMudeckasi TexHosiorus: yueOHuk g By30B / B.C. beckos. —
M. : Akagemknura, 2006. — 452 c.

4. Kunxos B.B. IIpakThkyM 110 XUMHUYECKOW TEXHOJIOTHH U MPUKIATHON XUMHH: y4eO-
Hoe nocoOue /1 ctyaeHToB By30B / B.B. XXunkos. — biaarosemenck: U3n-so BI'TIY, 2014. —
124 c.

JlonoJiHuTeIbHAS JIUTEpaTypa


http://www.i-exam.ru/
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1. EropoBa T.A. OcHoBbl 6uotexnonoruu [ Text] : yae6.mocodue mist crya.By30B / Ero-
poBa T.A. — M. : Akagemus, 2003. — 207 c.

2. Eroposa, T.A. OcHOBBI OMOTEXHOJIOTHH : y4el. mocoOue aJis CTy/. By30B, 00ydaro-
muxcs no cren. "buonorus" / T. A. Eroposa, C. M. Knynosa, E. A. )KuByxuna. — 3-¢ us.,
crep. — M. : Akanemus, 2006. — 207 c.

3.Menbmrytuna, H. B. Beenenue B Hanotexnonoruto / H. B. Menpmytuna. — Kanyra :
W3n-Bo Hayu. iut. boukapesoit H.®., 2006. — 131 c.

4. Hukynbaukos, Biagumup CemenoBud. bHOTEXHONIOTHUS B 5KUBOTHOBOJICTBE : y4eO0.
nocobue st cryn. By30B / B. C. Hukynsaukos, B. K. Kperunun. — M. : Konoc, 2007. — 534 c.

5. [Iponuna H.b. buoxumudeckre OCHOBBI T€HETHUYECKON MHKEHEPHH, ONOTEXHOJIOTUU U
MOBBIIIICHUS KauecTBa MPOAYKIH pacrenueBocTsa [Text] : (mects nexuwmii) / [Iponuna H.b. —
M. : U3a-B0 MCXA, 2001. — 45 c.

6. Poros, U. A. IlumieBas OuorexHoorus : [B 4 KH.]| : yueOHUK AJis CTyH. By30B / U. A.
Poros, JI. B. Autunona, I'. I1. [llyBaeBa. — M. : Konoc. - KHn. 1 : OCHOBBI IUIIIEBOI OMOTEXHO-
noruu. — 2004. — 439.

7. CaspikuH, FO. O. buorexHomnorus : yaeOHoe mocoOue Ais CTy. By30B / mox pea. A. B.
Katnuuckoro. — M. : Akagemus, 2006. — 253 c.

8. Cractok, E. M. JlabopatopHble, ceMUHApCKUE U UHIUBUIYATbHbBIC 3aHATHUS IO OHO-
TEXHOJIOTHH : Y4ueOHo-Meroamueckoe nmocodue / E. M. Cractok; BI'TIY, Dxonoruueckuii eHTp.
— bimarosemenck : U3g-so BI'TTY, 2002. — 100 c.

9. TeopeTnueckre U MPAKTHYECKUAE ACTICKTHI MCIIOJIb30BAHUS OMOTEXHOJIOTHH U TCHHON
unxenepuu [Text] : yue6.mocobue amns cTya.,00yqarommuxcs no crei."3ootexuus" u "Berepu-
Hapus" / Makcumos I'.B. [et al.]. — M.: By3oBckas kaura, 2004. — 206 c.

10. Coxkomnos, P.C. Xumuueckas texuonorus. B 2 1./ P.C. Cokonos. — M.: Baagoc, 2000.
-T.1.-368 c.

11. Coxkonos, P.C. Xumuueckass texnomorus. B 2 1. / P.C. CokonoB. — M. :Bnanoc,
2000. - T.2. — 448 c.

9.2 ba3bl JaHHBIX U HHGOPMALMOHHO-CIIPABOYHbIE CUCTEMbI

1. Karamor o6pa3oBaTenbHBIX HHTEpHET-pecypcoB http://www.edu.ru

2. Caiir o xumuu http://www.xumuk.ru/

3. Tomynspuas 6mOnMOTEKa XUMHYECKHUX DJIEMEHTOB
https://web.archive.org/web/20161021151915/http://n-t.ru/ri/ps/

4. DnextponHas oubaroreka MI'Y mo xumuu http://www.chem.msu.su/rus/elibrary/

5. Hurepuer noprain no ouorexuonoruu http://bio-x.ru

6. National Center for Biotechnology Information www.ncbi.nlm.nih.gov/PubMed

7. Caiir United States Patent and Trademark Office (USPTO) www.uspto.gov

8. Dialog Solutions — nouck mo 6a3aM JaHHBIX B 0071acTH (hapMaIleBTUKU U KIIMHHYE-
ckoit mequnuubl http://library.dialog.com

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

10. POCTIATEHT www.fips.ru

9.3 DJIeKTPOHHO-0M0/IHOTEeYHbIEe pecypchl
1. Polpred.com O630p CMU/CnpaBounuk http://polpred.com/news.

2. OBC «Opaiit» https://urait.ru/.
10 MATEPUAJIBHO-TEXHUYECKASI BA3A

JI1st IpOBEIeHUsl 3aHATHH JIEKIIMOHHOIO U CEMUHAPCKOr0 TUIIA, TPYIIIOBBIX U UHIUBUIY-
aJIbHBIX KOHCYJbTAllM{, TEKYHIEro KOHTPOJIS W IMPOMEXKYTOYHOW AaTTECTALMH HCIOJIb3YHOTCS
ayJMTOpUH, OCHAIIEHHbIE YyueOHOI MeOenblo, ayAUTOPHON JTOCKOH, KOMITBIOTEPAMHU C YCTAHOB-
JICHHBIM JIMLIEH3UOHHBIM CHEUAIN3HUPOBAHHBIM MTPOTPAMMHBIM OOeclieueHneM, KOMMYTaTOPOM
JUIA BBIXOJIa B DJEKTPOHHO-OMOJIMOTEUHYIO CHUCTEMY M JJIEKTPOHHYIO HH(POPMAlMOHHO-
oOpa3zoBatenbhyto cpeay BITIY, MmynbTuMenuitHBIMU TPOEKTOpaMH, SKCHO3UIIMOHHBIMHU JKpa-



http://www.xumuk.ru/
https://web.archive.org/web/20161021151915/http:/n-t.ru/ri/ps/
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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HaMH, y4eOHO-HArJSIIHBIMU TOCOOMSMH (KapThl, TaONUIbI, MYJIbTUMEAUNWHBIC MPE3CHTALINN).
Jlns mpoBeieHust IPaKTUYECKUX 3aHATHI TaKKe UCTIOIb3YeTCs:
Ayn. 109 «A». JIabopaTopusi o01ieil XuMun
e Crton nmuceMeHHbIi 2-mecT. (10 mT.)
e Cron npenogasarens (1 mrT.)
Cryn (21 wr.)
e HoyrOyk ¢ yCTaHOBJIEHHBIM JIMIIEH3MOHHBIM CHEIMAIH3UPOBAHHBIM MPOTPAMMHBIM OOec-
neyeHueM (1 mr.)
e MynpTUMeANIHBINA poekTop (1 miT.)
e Tenesuzop (1 mrT.)
dotoanexrpokagopumetp (1 mr.)
BononarpeBarens «Thermety (1 mmir.)
Harpesarens nms mpobupoxk (1 mir.)
MIxad SL-65T (1 mt.)
XUMHUYECKUE PEAKTHBBI TI0 TEMATHKE JIAO0OPAaTOPHBIX paboT
Hectunsrop (1 mrt.)
Becwt EK-410 (Texnuueckue) (1 mrT.)
OnekrporuTa (3 mrT.)
Hocka nist cymmku mocysl (1 mr.)
Habop nocysl npuHaAIeKHOCTEH 1Sl IEMOHCTPAIIMOHHBIX OMBITOB 110 XUMUU
Habop neraneii 1511 MOHTa)ka yCTaHOBOK, HJUTFOCTPUPYIOLINX XMMHYECKHE TPOU3BOJICTBA
Cronuk nogbemHusbIii (1 mrT.)
[lItatuB ms neMOHCTpaMOHHBIX Mpooupok [1X-21 (10 mT.)
[rarus metammuueckuit LJIB (10 mr.)
Okpan (GoHOBEII YepHO Oenblii (qBycTOpoHHUH) (1 1mIT.)
Amnmnapar Kunna (1 mr.)
Anmnapar juis nposeneHust xumuueckux peakuuit (AIIXP) (1 mr.)
['openka ynuBepcanbHast (1 mrT.)
Habop 17151 OnbITOB 110 XUMUU C 3JIEKTPUYECKUM TOKOM (DnekTponusep) (1 m.)
Kommekt TepmomMeTpoB
Kommnexr—nadopatopus «[Tuénka—Y» (5 mr.)
[Tpubop 11 JeMOHCTpaluy 3aKOHa COXpaHeHHs Macchl BemecTs (1 miT.)
[Tpubop A UILTIOCTPALMU 3aBUCUMOCTH CKOPOCTH XMMMYECKOW peakiMu OT yciaoBui (1

E
=

[Tpubop 11 OKKCHAEHUS CIUPTA HAJ MEIHBIM KaTaau3zaTtopoM (1 1mit.)
[Tpubop 11 nostydeHus: pacTBOpUMbIX TBepbIX BemecTB [IPB (1 mT.)
VYcranoBka amns neperonk (1 mr.)
YcraHoBka a7 pUIBTPOBaHUS MO/ BakyyMoM (1 mT.)
HaGop a51s1 5K010rHyeckoro MOHUTOPHUHTAa OKpYysKatomien cpezsl (1 mT.)
HaGop no snexrpoxumun nadopatopHsiit (1 mrT.)
Habop no Tonkocnoitnoit xpomarorpaduu (1 mr.)
[Tpubop ms nomyyenus ra3os (1 mir.)
Habop kpucraminyeckux pemerok (1 mr.)
Habop nis MmoenupoBaHusi CTPOSHHSI HEOPTaHUYECKUX BEIIECTB OpraHnyecKux BemecTs (1
)
Habop a1 MmojenupoBaHust TUIIOB XUMUYECKUX peakiuii (Moaenu-anminkanuu) (1 mr.)
Habop a1t MojenupoBaHust 3JIEKTPOHHOTO CTpOeHuUs aToMoB (1 1mT.)
Habop a1 MmogenupoBaHust CTpoeHHs aTOMOB U MoJjieky: (1 mit.)
HatypanbHble 00bEKThI KOJIEKIIMU

E
=
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VY4eOHO-HarIAgHbIE TTOCOOMS — CTai/Ibl, TaONULbI, MYJIbTUMEAUWHBIE MPE3EHTAUU TI0

JUCLHITIIMHE «TeXHOTeHHBIE CUCTEMBI M SKOJIOTTUCCKUI PHUCK»

Aya. 219 «A» Y4ueOHasi 1abopaTopusi XHMHYECKOH TEXHOJIOTHHU

Cron nuceMeHHbI2-MecT. (12 mT.)

Cryn (24 wr.)

Cron npenogasarens (1 mT.)

Cryn npenogaBaress (1 mT.)

[Trorutp (1 wT.)

AynuropHas nocka (1 wmr.)

KomnpioTep ¢ ycTaHOBICHHBIM JIMLIEH3UOHHBIM MTPOrpaMMHBIM obecriedyeHreM (3 1mT.)

8 — moproBbIit kommyTaTop D-LIinK 15 BeIX0/1a B 3JIEKTPOHHO-OMOIMOTEUHYIO CUCTEMY U

3JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa3zoBarenbhyto cpeay BITIY (1 mrT.

MynpTumMeauitabii npoekTop (1 mrt.)

[punTep nazepHsiii (2 mr.)

OKCHO3ULMOHHBIN KpaH (HaBecHOM) (1 miT.)
SAMP-cnekTpomeTp HU3KOro paspemenus «Crnun Tpak» (1 mr.)
AxBaguctusuarop [13-10 (1 mwr.)

Becet GF-300 (1 m.)

Becsl Topcuonnbie BT-100 (1 mt.)

Bucko3umerp (4 mrT.)

HNonomep (3 mT.)

Konaykromerp annon-4120 (3 mir.)

K®K-2 (1 mwr.)

Jlrokemep (1 mt.)

Memanka marautHas [1-3-6100 (2 mt.)

Mopyns «Tepmuueckuit anaius» (3 1mit.)

Monynbs «Tepmoctary (3 mT.)

Monynes «YHUBEpCAIbHBIA KOHTPOIIEPY (3 1IT.)
Monynb «nekTpoxumus» (3 mr.)

Monynb yHuBepcanbHBbIH (6 1IT.)

Ha6op cut KIT-131(1 mr.)

[Monspumerp (1 mT.)

[Torenuuomerp (1 mmt.)

Llentpudyra naboparopuas OITH-8 (c poropom) (1 mrT.)
[lITatuB asst 31€KTPOI0B (2 1IT.)

OxcukaTop ¢ kpaHoM (1 mT.)

Mopyns «ObmenadopaTopHbiit» (1 mmiT.)
Cnexrpodoromerp (1 mr.)

Cnexrpodporomerp KOK-3KM (1 mt.)

KommnekT apuometpos (1 mit.)

Metponowm (1 mirt.)

MocT peoxopIHbIN € COCYAOM

Tepmoctar TC-1/80 CITY (1 mr.)

ITaTuBsl U1 TPOOUPOK, HArpeBaTeIbHbIE TPUOOPHI
XUMHUECKUE PEaKTHBBI IO TEMATHKE JTJAOOPaTOPHBIX paboT
CamocrosTenpHas paboTa CTyIEHTOB OPTaHU3YeTCsl B ayIUTOPHSIX OCHAIIEHHBIX KOMITBIO-

TEPHOW TEXHUKOHN C BBIXOJOM B DJIEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTeIbHYIO CPEy BY3a,
B CIICIMATM3UPOBAHHBIX JTA0OPATOPUSLX O TUCIHUILIMHE, a TAKXKE B 3aJaX JOCTYMAa B JIOKATbHYIO
cetb BI'TIV.



o1

JIumeH3noHHOE TMPOrpaMMHOE O0OecleYeHHe: OIepalliOHHbIE CHCTEMBI CeMeHCTBa
Windows, Linux; oducusie nporpammer Microsoft office, Libreoffice, OpenOffice; Adobe
Photoshop, Matlab, DrWeb antivirus u T.1.

Pa3zpa6orumk: JlaBpentbeBa C.U., kaHauaaT OMOJOTHYECKUX HAYK, TOIEHT Kadeapbl XUMHUH.
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11 INCT UI3SMEHEHWH 1 JTONTOJTHEHUI

YrBep:kaenue usmenennii B PILJ nos peanusamum B 2020/2021 yu. r.
PII[] o6cyxnena u oqobpena s peanu3anuu B 2020/2021 y4. r. Ha 3acenanuu Kadenpsl
xumun (potokos Ne 9 or 11.06.2020r.). B PII/] BHeceHbI creayromye U3MEHEHUS U JOTOTHE-

HUA:

Ne usmenenuns: 1
Ne cTpaHuIIbl C ”3BMEHEHUEM: TUTYJIbHBIN JINCT

HUcknrounTs: Bxirouunts:
MUHUCTEPCTBO HAYKUI/I J4! B\I};IC]_HEFO MHHHQTEPCIBO [TPOCBEHIEHM A
OBPA30BAHUIS POCCUNCKOU POCCHUNCKOU ®ENEPALINN

®EJIEPALIUN

Yr1Bepxnenune usmenenuii B PILJ nna peanuzanmuu B 2021/2022 yu. r.
PII/] o6cyxnena u onobpena amns peanuzanuu B 2021/2022 yu. r. Ha 3aceganuu kadeapsl

xumui (rporokoi Ne 7 ot 14.04.2021 r.).

YT1Bep:knenue u3mMmenenuii u qonojgHenunii B PILJI nis peanuzauuu B 2022/2023 yu. r.

PaGouas nmporpamma AMCHMILTUHBI IEpeCMOTpPEHa, 00CyKIeHa U o00peHa i peaan3a-
i B 2022/2023 yuebHOM roay Ha 3acemannu kadenpsl (mpotokos Ne 8 ot 26 mas 2022 r.). B
PI1/] BHECEHBI clieAyronIe U3MEHEHUS U IOTIOJTHEHHUS:

No uzmenenus: 2
Ne crpanuip! ¢ usmeHenuem: 47

B Paznen 9 BHeceHbI H3MEHEHMsI B CIUCOK JIUTEPATyphl, B 0a3bl JaHHBIX U MH()OPMAITMOHHO-

CIIPaBOYHBIE CUCTEMBI, B 3JIEKTPOHHO-OMOJINOTEUHBIE PECYPChl. Y Ka3aHbl CChUIKU, 00ecneun-
BAIOIIME AOCTYI 00YYaIOLIMMCS K SJIEKTPOHHBIM Y4eOHBIM M3AaHUSAM U 3JIEKTPOHHBIM 00pa-

3oBaTesbHBIM pecypcaM ¢ caiita DI'BOY BO «bI'TIY ».




