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1 HOACHUTEJIBHAS 3AIINCKA

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

1.2 Mecto qucuuiuinnel B ctpykrype OOII:

JucuunnnHa «XuMu4eckas TEXHOJIOTHs B OMOJIOIMK» OTHOCUTCS K JUCLUIUIMHAM IO BbI-
0opy yactu, popMHUpyeMOl ydacTHUKaMHU 00pa30BaTEbHBIX OTHOMICHUI MPEIMETHOTO MO
o npoduito « Anamutudeckas xumus» b1.B.JIB.05 (b1.B./IB.05.02).

Copneprxanue TUCIMIUIMHBI 0a3UpyeTCsl Ha 3HAHUAX OPTaHUYECKOW XUMHH, O0IIel U Heop-
TFaHMYECKON XMMHs, U3yUYEHHBIX Ha NPEABIAYIINX Kypcax.

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

- IIK-1. Bnaneer cuctemoll pyHIaMEHTATBHBIX XUMHYCCKUX MOHITHA W 3aKOHOB, WH-
JUKaTOpaMU JOCTHXKEHUSI KOTOPOU ABJIAETCS:

e [IK-1.1 [loHumaeTr OCHOBHBIE NPUHLMUIIBI, 3aKOHBI, METOJOJIOTHIO U3y4aEMbIX XUMHU-
YECKUX JUCLUIUINH, TEOPETUYECKHE OCHOBBI (PU3MUECKUX U (PU3MKO-XHUMHUYECKUX METOJIOB HC-
CJIEI0OBaHMUS;

e JIK-1.2 HMcnone3yer (yHIaMEHTAIbHBIE XUMUYECKHE TOHATHS B CBOEH mpodeccro-
HaJIbHOM JEATEIbHOCTH;

- I[IK-5. CnocoGeH ocylecTBIsTh KOHTPOJIb KaueCTBa ChIpbs, KOMIIOHEHTOB U BBIITyCKa-
€MOH NMPOJYKIIMH XUMHYECKOr0o Ha3HAueHHsI 0]l PyKOBOJCTBOM CIIELUAINCTOB O0Jiee BHICOKOM
KBaJIM(DUKALMY, UHAUKATOPaAMH TOCTUXKEHUS KOTOPOU SIBIISETCS:

¢ [IK-5.1 Beibupaer MeTo/Ibl U CPEACTBA KOHTPOJIS KAUe€CTBA, ChIPbsl, KOMIIOHEHTOB U BbI-
IyCKaeMOW MPOIYKIMH XUMHUYECKOr0 Ha3HAYCHMsI Ha COOTBETCTBHE TpeOyeMON HOpMaTHBHOMN
JIOKYMEHTalluu

¢ [IK-5.2 BrinonHseT cTaHAapTHbIE ONEpallii Ha TUTIOBOM O00OpYIOBAaHUM JIJISl XapaKTepH-
CTHKH CBIPBS, IPOMEKYTOUYHOW U KOHEYHOH NMPOTYKIIUU XUMUYECKOTO IIPOU3BOJICTBA.

¢ [1K-5.3 CocraBnseT NpOTOKOJIbI UCIIBITAHUN, OTUETHI O BBIMOJIHEHHOW paboTe Mo 3ajaH-
HOM popme

- OIIK-1. Cnoco0OeH aHanu3UpOBATh U UHTEPIPETUPOBATh PE3YIbTAThl XMMUYECKHX 3KC-
NEePUMEHTOB, HAOIIOACHUN U U3MEPEHHM, NHINKATOPAMU JTOCTHKEHUS KOTOPOU ABIISAETCS:

¢ OIIK-1.1 Cucrematusupyer U aHaJIU3UPYET Pe3yJbTaThl XUMHUECKUX SKCIEPUMEHTOB,
HaOJI0IeHUH, N3MEPEHNH, a TaK)Ke Pe3yJIbTaThl PACUE€TOB CBOMCTB BEIIECTB M MaTEpUAIIOB

¢ OIlK-1.2 Ilpennaraer HMHTEPIpPETALUIO PE3YIbTATOB COOCTBEHHBIX SKCIEPUMEHTOB MU
pacueTHO-TEOPETUUYECKUX PAadOT C HCIHOJB30BAHUEM TEOPETUUYECKUX OCHOB TPAAUIMOHHBIX U
HOBBIX Pa3JIElIOB XUMHH

¢ OI1K-1.3 ®opmynupyeT 3aKI0UeHUs U BHIBOJIBI IO pe3yJIbTaTaM aHajIn3a JUTepaTypHbIX
JTAHHBIX, COOCTBEHHBIX AKCHEPUMEHTAIbHBIX M PACUETHO-TEOPETHUECKUX PAOOT XUMHUYECKOM
HaIpPaBJIEHHOCTU

- OIIK-2 CniocoGeH mpoBOJIUTH € COOIIOACHNEM HOPM TEXHUKHM 0€30MacHOCTH XUMHUYe-
CKUI SKCTIEPUMEHT, BKJIIOYasl CUHTE3, aHAJIN3, U3yUYE€HHE CTPYKTYpPbI U CBOICTB BEIIECTB U MaTe-
pHaJIOB, UCCIEA0BAHUE, MHANKATOPAMU JOCTUKEHHS KOTOPOU SIBIISIETCS:

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

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

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

- 3HATh:

® XUMHUYECKHE OCHOBBI (DYHKIIMOHUPOBAHHSI MUKPOOPIaHU3MOB;



® METO/bl TEHETUYECKOTO KOHCTPYUPOBAHUS, UCIIOJIb3YEMBIE C IIEJIbI0 U3MEHEHUSI T€HETU-

4eCKOW MPOrpaMMbl MUKPOOPIaHU3MOB;

® OCHOBHBIE€ 3aKOHOMEPHOCTH OMOTEXHOJIOTMYECKUX MPOU3BOJICTB Pa3IMYHBIX BEIIECTB;

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

MUKPOOHOJIOTUYECKOTO MPOU3BOJICTBA;

® [IPOBOJIUTH IKCIIEPUMEHT, aHATU3UPOBATh PE3YJIbTAT, /1€1aTh BHIBOJIBI;

® CBOICTBAa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEIMHEHUM;

® 3aKOHOMEPHOCTH XMMHUYECKUX MpPEeBpaIlleHuii BEIIEeCTB;

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

- YMeTb:

® IPUMEHATH TEOPETUUECKHE 3HAHUS Ha TPAKTHKE;

® paboTaTh C MUKPOOPraHU3MaMU B YCIOBUSIX CTEPUIBHOCTH;

e peaTh 33a4u Mo mpodiieMaM MUKPOOHOJIOTUYECKOTO CUHTE3a;

® IPOBOJIUTH HKCIIEPUMEHT, aHAIM3UPOBATh PE3YJIbTaT, J1eJaTh BHIBOJIBI;

® IIUCaTh YPaBHEHMSI XUMHUECKHUX PEaKIIHii;

® IIPOM3BOJUTH PACUETHI 110 GopMyiaM U YpaBHEHHSIM;

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

® IPOBO/IUTH CAMOCTOSATEIbHBINA MOUCK XUMUYECKONH UH(OpMALIK C UCTIOIB30BAaHUEM pa3-
JUYHBIX UCTOYHHUKOB (HAYyYHO-TIOMYJIIPHBIX U3JaHUH, KOMIBIOTEPHBIX 0a3 MaHHBIX, pe-
CypcCoB Internet).
- BJIa/IeTh:

® SKCIIEPUMEHTAITBHBIMH YMEHUSIMU M HABBIKAMU;

® HaBbIKAMU MOJIEIMPOBAHUS OMOTEXHOJIIOTHYECKUX ITPOLIECCOB;

® OCHOBHBIMU XUMHUYECKUMH TEOPUAMH, 3aKOHAMU, KOHIICTIUSIMUA O CTPOCHHH M PEaKIIU-

OHHOM CIIOCOOHOCTH OPraHMYECKHX BEIIECTB U 3aKOHOMEPHOCTSIX Pa3BUTHsI OPraHHMYECKO-

ro MUpa;

® HaBbIKaMU paboThI ¢ TaOOPATOPHBIM 00OPYJOBAaHUEM U MPOBOIAUTH FKCIEPUMEHTHI C CO-

0JIr0/IeHNEM TPAaBUJI TEXHUKU O€30MaCHOCTH.

1.5 O0mas Tpy10eMKOCTh JMCHMILIMHBI «XUMHYECKAsi 1 OMOTEXHOJIOTHD> COCTABIISET

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

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

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

1.6 O0beM AMCUUNIUHBI M BU/IbI YU4eOHOMH 1esATeIbHOCTH

O0beM JMCHUIIJIMHBI M BU/IbI Y4eOHOMH 1eATeJIbHOCTH

Buj yueOHoi padoThl Bcero yacoB 7 cemecTp
OO01mas TpyA0eMKOCTh 108 108
AyIUTOpPHBIE 3aHATHS 66 66
Jlexumm 32 32
JlaGopaTopHble paboThI 34 34
CamocrosiTenpHas paboTta 42 42
By HTOroBOro KOHTPOJIS: 3a4eT

2 YYEBHO-TEMATHNUYECKOE IINTAHUPOBAHHUE

Y4yeOHO-TEMATHYECCKUI JIAH

HaumenoBanue Trem Bcero AyauTopHble Camocro-
(pa3neJioB) 4acoB 3aHSATHA siTeJIbHAas
Jexuun | JIaGopatopusie | pa6ora




3aHATHA

BBenenue

[TpenMeT OMOTEXHOJIOTHH.
[lepuou3aiusi pa3BUTH

N

1.2

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

MeTtoanl OMOTEXHOJIOTHH

25

11

12

2.1

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

2.2

MeTo/1bl TEHETUYECKOTO KOH-
cTpyupoBanus in Vvitro. Hc-
tounuku JIHK nist knonupo-
BaHUsA. MeTOIbl BOCCOEIUHE-
Hus pparmentoB JIHK. Bek-
TOPBI. DKCIpeccus 4y epoa-
HBIX T€HOB B MUKPOOpPTraHU3-
Max

2.3

[IpuroroBieHue NTUTATEIHHBIX
cpen

2.4

lenetndecku  MoaUQPUITUPO-
BaHHbBIE OPraHU3Mbl

2.5

KynbTypa Ki1eToK U KyJIpTypa
TKaHel. [IoBepxHOCTHOE U
[NIyOMHHOE KYJIbTUBHPOBAHUE.
[TpoTomnact pacTUTENBHBIX
KJIETOK KaK 00BEKT OMOJIOTH-
4ECKOr0 KOHCTPYHUPOBAHHUS

2.6

MMMYHOOMOTEXHOIOT ST

N

2.7

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

2.8

KoHctpyupoBanue 1mraMMoB
MPOJYLIEHTOB MHCYJIMHA, O-,[3-
,Y-UHTEpPEpOHOB

2.9

Co3nanne acconuanuu KyJib-
TUBHUPYEMBIX KJIETOK BBICHINX
pacTeHu ¢ MUKpOOpraHu3Ma-
MU

HNuxenepHas JH3UMOJIOT U

18

3.1

TexHosorust MoNy4eHus Bbl-
COKOYMCTHIX (PEpPMEHTHBIX
IIpenapaToB

3.2

MeTtoasl UMMOOWIU3ALINH.
Hocurenn st uMMo0OuIn3a-
U




3.3

Hcnons3oBanue pepMEeHTOB B
HUIIEBOI MPOMBIIIIIEHHOCTH.
OO6HapyxeHne OHoXuMHYe-
CKOW aKTHBHOCTH MHKpPOOpra-
HU3MOB IIPU IPOU3BOJICTBE
IHIIEBHIX POIYKTOB

3.4

BbuorexHosorusa B NUILIEBO
MIPOMBIIICHHOCTH

3.5

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

3.6

[TpumeHeHrEe TMMOOUITH30-
BaHHBIX ()epMEHTOB. IMMy-
HO(EepMEHTHBIN aHAJIH3, €ro
UCIIOJIb30BaHUE B MEIUIIMHE.
NMMoOunn3oBaHHbIe hepMeH-
ThI KaK JICKQPCTBEHHBIC TIPE-
napaThbl

buorexHogorus n JHEPIreTu-
Ka

4.1

IlyTHn peuenns sHepreTuye-
CKOM Ipo6eMbl METOIaMH
OMOTEXHOJIOTHH

4.2

Mukpobronorudyeckoe moiy-
YeHHUE yTJIEBOJOPOIOB, BOJIO-
pojia U T.[., UCTIOJIb3YEMBIX B
Ka4yeCTBC TOILJIMBa

IKoJ0ornyecKass OuHOTEeXHO-
Jorus

5.1

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

5.2

[Tpon3BOICTBO U HCIIOJIB30BA-
HUE HUTpAruHa u a3oTobaxTe-
pHuHa

5.3

AspoOHbBIE U aHAIPOOHBIE
IPOIIECCHl OUUCTKU CTOUHBIX
BO/I.

OKcKypeus

CoumnaiabHblii acCNIeKT 0NO-
TEXHOJIOTHH

6.1

buorexHomorus: CBCpUICHUA U
HanaCX/bIl.

6.2

HpasctBenHble IpoOIeMbl
OMOTEXHOJIOTHH

CroipbeBas 0a3a XUMHYECKOI
IMPOMBIIIJICHHOCTH

11

7.1

Bugsl cbipbsi. DkOHOMUYECKOE
3HAYCHHUE CBHIPbsI B IPOMBIII-
neHHOCTU. ChIpbeBbIE PECYPCHI




Amypckoii 001acTH.
3Ha4YeHWE BOJbI B IPOMBIII- 2 1 1
7o | 7IEHHOCTH M B obiTy. Cocros-
' HHE BOJOEMOB AMYpPCKO# 00-
nactu 1 JJanpHero BocToka.
73 Brigenenue XaopucToro Kauus 4 4
U3 CWJIbBUHHUTA U €T0 aHAJIU3.
74 VYMsruenue BoIbl HOHOOO- 2 2
' MEHHBIM CITIOCOOOM.
OcHOBHbIE Hay4YHble NPHH- 30 6 18 6
8. HMIObI W 3aKOHOMEPHOCTH
XHMHUYECKOH TeXHOJIOTHH
XUMHUKO-TEXHOJIOTUYECKUM 2 1 1
g |mpouecc.
IIpon3BOACTBO CEpHOM KHUCIIO-
THI
[Tomyuyenue cepHOW KHUCIIOTHI 4 4
8.2 | KOHTaKTHBIM CIIOCOOOM U3 ce-
DB
8.3 TexHomorust CBSI3aHHOTO a30- 2 1 1
Ta.
8.4 [TosryyeHne ammuaka u3 azoTa 2 2
BO3/yXa
Ornpenenenne TBOWHONW TOUYKH 4 4
ruapodochar Kaimpmus - JIU-
8.5 | rumpodocdar Kampuus 1O
pPacTBOPUMOCTH OKCHJIa Kalb-
s B GocopHOU KHCIO0TE
8.6 CunukarHas IIPOMBIIIUIEH- 5 1 1
HOCTh
8.7 [TosrydeHue J1erkorIaBKux 2 2
CTEKOJI
8.8 DNEKTPOXUMHYECKOE  IPOU3- 2 1 1
BOJICTBO
[lonyyeHue HHKENEBOTO MO- 2 2
8.9 | KpBITUS DIIEKTPOXUMUYECKUM
crocoooM
8.10 | Metamtyprus 2 1 1
Onpenenenne KOPPO3NOHHON 4 4
8.11 | CTOWKOCTH METaJIOB B KUCIIOU
Y HEUTPAJIBHOM cpesiax
812 [TepepaboTka  XMMHYECKOTO 2 1 1
TOTIIIBA
HToro 3a cemectp 108 32 34 42
UTOrO 108 32 34 42
NuTepakTUBHOE 00YUYEHHE 110 AUCHUILIMHE
Ne HaumenoBanue TeM Bun dopma Kou-
(pa3neJioB) 3aHATHSA HHTEPAKTUBHOI'Q BO
3aHATHSA 4acoB
1. | Ilpenmer Ouotexnonoruu. [lepuomamn3a- JIK Jlexmus ¢ ommOKaMu 2




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

3 I'eneTnveckn MoauUITMPOBAaHHBIEC OP- K Jlexumsi- TUCKy CCHst 5
raHU3MBbI

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

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

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

7. | 3HaueHue BOJBI B MPOMBIIIJIEHHOCTH U JIK Jleknus-nuckyccust 2
B ObiTy. CoCTOSTHUE BOJOEMOB AMYyp-
ckoi ob6iactu u JlaneHero Bocroka.

8. VYmsrdaeHnue Boibl HOHOOOMEHHBIM JIP Pa6ora B Maibix 4
CIIoco0oM. rpynmax
UTOI'O 22

3 COAEP KAHUE TEM (PA3JIEJIOB)

1. BBenenue

[Ipenmer u 3amaum OmorexHosnoruu. llepuoansanus passutus. McnonwszoBanue ¢yHnaa-
MEHTAIBHBIX UCCIICJIOBAHHIA Y HAYYHBIX JOCTHKCHHI B 0071aCTH OMOIOTHYECKON XUMUU, MOJIC-
KYJISIpHOI OMOJIOTUH, MHUKPOOUOJIOTUH, TEHETHKU B OuoTexHosnoruu. OCHOBHbBIC HAmpaBICHUS
ouorexHonoruu. Micropust pa3BuTHsS OMOTEXHOJOTUH, TIEPUOAN3AINS C YUYETOM HCIOJIb30BAHUS
HNPUPOJHBIX M HENPHUPOAHBIX MUKPOOPTraHHW3MOB B KOHTPOJUPYEMBIX UM HEKOHTPOIHPYEMBIX
YCIOBHSX JJIS TIOJIYYSHUS PUPOIHBIX MPOIYKTOB U MPOIYKTOB, HE UMEIONTUX MTPUPOIHBIX aHa-
JIOTOB.

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

BrnusiHue 6MOTEXHOJIOTHH Ha Pa3BUTHE €CTECTBEHHBIX HayK. Poilb OMOTEXHOJIOTHH B MPO-
(deccroHanbHON MOJTOTOBKE YUUTENS OMOJIOTUN U XUMUHU.

[Ipeamer XMMUYECKON TEXHOJOTHUM, €T0 3HAYEHUE. XHUMHUUYECKas MPOMBIIUIEHHOCTh Kak
OTpacib MaTEPUATHHOTO MPOU3BOACTBA. OCHOBHBIC TPUHITUIIBI XUMHUECKUX MTPOU3BOICTB.

Oco0eHHOCTH OTpaciieBON CTPYKTYPhl XUMHUECKOTro Komruiekca. COBpeMEHHBIN YPOBEHb
U TIpoOJIeMbI Pa3BUTHUSI XUMHUECKOTO KoMmIiekca Poccuu. OCoOEHHOCTH pa3MeIeHnusT XUMHUYe-
CKOM npoMbIuIeHHOCTH Poccuu. PazButre xumuyeckon nmpomblluieHHOCTH [lanpHero Bocroka.
[TpombinieHHbIN noTeHMan AMypckoit o0nactu u JlansHero Bocroka.

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

2. MeToabl OMOTEXHOJIOTUM

DUBUKO-XUMHYECKUE METO/IbI, IPUMEHSIEMbIE B OMOTEXHOJIOTUH.

CoBpeMeHHbIE METO/IbI CO3JJaHUsI MPOMBIIIIEHHBIX IITAMMOB MUKPOOPTaHU3MOB. MeTo1bl
KOHCTPYHPOBaHUs IN VIVO. Perymsius Mmetaboin3mMa B MUKPOOHOM KJIETKE: PETYJISIHS aKTHBHO-
CTH (EepMEHTOB, MEXaHU3Mbl MUHIYKIIMH U PEMPECCHH CHHTe3a (DepMEHTOB, aMUHOKHUCIOTHBIN
KOHTPOJIb MeTabonu3Ma (KaTaboauTHAs pEnpeccHs, TpPaH3UEHTHAs PEIPECCHsl). DHEPTeTHUECKOe
COCTOSTHUE KJIETKH KaK PeryJsius MeTaboim3ma.

MeTo/1pl TEHETHYECKOT0 KOHCTPYHPOBAHHUS MUKPOOPTaHU3MOB IN VIVO: MyTareHe3 U MeTo-



IIbl BBIJIETIEHHUSI MyTaHTOB. PeBepTpanThl. AykcoTpodsl. CucteMa penapaiuu, ee posib B CHIKE-
HuM 3¢dexra myrarenesa. [Iporeccsl oOMeHa HACIEACTBEHHON MH()OPMALUEH, HCIOIb3yeMble
JUTSL TIOJTyY€HHUsI PEKOMOMHAHTHBIX IITAMMOB-TIPOAYIIEHTOB: TIOJIOBOM M MapaceKCyalbHbIN dyKa-
PHOT, KOHBIOTAIHS, TPAHCAYKIHUS, TpaHC(HOpMAIH TPOKAPHUOT; CIAUSHUE IPOTOIIACTOB.

[Tna3Muabl Kak JONOJHUTENbHBIM IT€HeTUYeCKUil MaTepuaa MUKPOOHBIX KieTok. Kommo-
HEHTBI IJIA3MUTHOTO PEIJIMKOHA, I€TEPMUHAHTBI, PErYJIUPYIOLIUe ero perkanuio. CoBMecTH-
MoCTh MazMujl. KonbloraTuBHble 1 HEKOHbIOTATUBHBIE I1a3MUJIbl. MoOMIN3a1Ms HEKOHBIOTa-
TUBHBIX IUIa3MMJI, CO3JaHHE TMOPUIHBIX (KOMHTErpaTUBHBIX) IazMui. lcnonb3oBaHue KOHB-
FOTalyHU JUIsl OJyYEHHS! IPOMBIIIJIEHHO 3HAYUMBbIX IITAMMOB MUKPOOPTaHU3MOB.

@aru - BaXHEHIIUN HHCTPYMEHT T'€HETUYECKOI0 aHAIN3a U KOHCTPYUPOBAHUS IITAMMOB
Oaxtepuii. Tpancnykuus: crienuduyeckas, Hecnenuduueckas. Korpancaykuus. @aroBasi KOH-
Bepcusl. TpaHCIIO3UpyeMble T€HETUUYECKUE BJIEMEHTBI: IIPOCThIE BCTABOYHBIE IIOCIIEI0BATENb-
HOCTH (JS-351eMeHThI), TpaHcno30Hk! (TN - ameMeHThI), haru-TpaHcmo30HbI U JIp. MeXaHU3MbI
NepeMELICHNs] TPAHCIIO30HOB: PEIUIMKATUBHAsA U KOHCepBaTHBHasl TpaHcno3uuus. [Ipumene-
HUE TPAHCIO30HOB /JI1 OCYIIECTBJICHHS JIOKAJIM30BAHHOTO MYyTareHe3a C HCIIOJIb30BAaHUEM
obmieTpancAyupyomux (Haros.

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

Metoapl noiay4deHus mpoToruiacToB. [lonuATHICHTIUKOND Kak 3(GEKTUBHBIA HUHIYKTOP
ciusiHusT  TpoToriacToB. CrnocoObl  CIUSHUS MPOTOIIIACTOB. 3HAUYEHHE METOJa CIUSHUS
IIPOTOILIIACTOB JJISl CEIEKLIUH.

MeTo/1pl TeHEeTHYEeCKOro KOHCTpyrpoBanus in Vitro. Mcrounuku JTHK mis KIoHUpOBaHUSL.
Mertonsl Boccoeaunenust pparmenton JIHK. BekTopel. Dxcnpeccus 4ykepoJHbIX TEHOB B MHUK-
poopraHuszMax. DHJIOHYKJI€a3bl, PECTPUKTA3bl - COCTABJIAIONIAs YacTh CUCTEMbl MOIU(BUKALINN
MPOKAPUOTUYECKUX KIIeTOK. W3omm3omeprpl. depMEHTATUBHBIH M XUMHKO-(EpMEHTAaTUBHBIN
cuHre3 reHos, [I1[P. Bextopubie mMonekynsl TpeboBaHus, NpeabsBiIsieMble K BEKTOpaM. THIIbI
BEKTOPOB: TUIa3MUIbI, OakTeprodar A, 6akrepuodar M-13, kocmuasl, pazmunasl. PekomObunaHT-
Hele JIHK. KinonupoBanue u sxcnpeccusi, METOAbI HICHTH(PUKALINU KIOHOB.

['enernyecku Moau(UIUPOBaHHbIE OpraHU3Mbl. ['€HHAst MHXKEHEpUs MPOMBIIIJIEHHO BaXK-
HBIX MHKpoopranuzmoB. Ocobennoct poaa Pseudomonas, Streptomyces, Bacilus, Sacharomy-
ces, Corinobakterium, o0bsCHsIOIINE UX MTUPOKOE MPUMEHEHHE B Pa3HOOOPA3HBIX OHOTEXHOJIO-
ruyeckux mpoueccax. [lomyueHue mraMMoB MPOIYLIEHTOB MHCYIUHA, O-, -, Y-MHTEPPEPOHOB.
MoHOKIIOHAJIbHBIE aHTHUTEJA YEJIOBEKa, X MCIOJIb30BaHME B O0JIACTU JMArHOCTHKHU 3a0o0JieBa-
HU, uaeHTudukanuu u auddepenunanum Bo30yauTeneil, u3yuyeHne UMMYHHOM CHCTEMBI Opra-
HU3Ma, CO3/JIaHHE BBICOKOCTICIM(PUYIECKON BaKIUHBL. CHOCOOBI MOJYyYE€HHUS MOHOKIOHAIBHBIX
AQHTUTEIL.

['eHeTnyeckas MHKEHEpUs KUBOTHBIX. BekTopsbl, ckoHcTpynpoBanHbie Ha 0aze JJHK pas-
JMYHBIX BUPYCOB: OHKOT'€HHOTO BHpyca 00e3bsH SV-40, Bupyca repreca, aieHO- U PeTPOBUPY-
coB. CelleKTUBHBIE MapKephl, METO/Ibl TpaHChOpMaLUy, siBJIeHHE KoTpaHchopMmanuu. KoHcTpy-
MPOBAaHUE TPAHCT€HHBIX KUBOTHBIX. BO3MOXXHOCTH r€HETUUECKON MHKEHEPUU )KUBOTHBIX.

I'enernueckas wuHxeHepuss pacTeHUd. CeNeKTUBHBIE MapKepbl U SKCIPECCHS TEHOB.
BexTopsl: mu1a3mMuibl, BUpYCHl, XJIoporutactHas 1 mutoxonapuansHas JJHK. Meroas! n texHuka
TpaHcQOpMaIMK: C UCIOJIb30BAaHUEM arpo0akTepuil, MHOKYJSIMN TKAHEBBIX SKCIJIAHTAHTOB,
KOKYJIbTHBAIIUK, TpaHC(POPMAIIMN JIMCTOBBIX AucKkoB U T.A1. Beenenune JITHK B pactutenbHble
KJIEeTKH M  pereHepanuss TpaHCHOPMHUPOBAHHBIX pacTeHuil. TpaHCreHHble pacTeHus.
[lepcrieKTHBBI JAHHOTO HANPABICHUS.

Hcnonp30BaHre T€HETUYECKH MOAU(PHUIIMPOBAHHBIX OPraHU3MOB B Pa3IMYHBIX 00JaCTIX
HapOJHOI0 X03siCTBa.

Kynbrypa kietok u KyibTypa TKaHeid. [loBepxHOCTHOE M IIyOMHHOE KYJIbTHBHPOBAHUE.
[TpoTomnacT pacTUTEIBHBIX KJIETOK KaK 00BEKT OMOIOTHYECKOro KOHCTpyrpoBaHus. Kierounas
uwxkeHepus. cropus paszsutus. MeToabl KJIETOYHOM MHXKeHepuHu. VX Mcmosib30BaHUE B OHKO-



noruy, cenekuuu. JuddepeHnmpoBka U KaulycoreHe3 Kak OCHOBAa CO3JaHHs IMEepecagoyHbIX
KJIETOYHBIX KyJIbTyp. [lOBepXHOCTHOE U TITyOMHHOE KYJIbTHBUPOBAHUE KIETOK.

[TpoTomnacT pacTUTENBHBIX KJIETOK KaKk OOBEKT OMOJIOrHuecKoro KoHcrpyupoBanus. [1o-
JTy4eHHUE U KyJIbTHBHUPOBAHUE MIPOTOIJIACTOB PACTCHHI: CIIOCOOBI U YCIIOBUS BBIACICHUS MTPOTO-
IJIACTOB, UX KyJIbTUBHpPOBaHUE. Perenepanusi KJIETOK, KJICTOYHBIX KyJIbTYp U PACTEHUN U3 MPO-
ToruiactoB. CIocOObI M MEXaHHW3M CIIUSHUS MPOTOILIACTOB, THOPUAU3AIHS COMATHUECKUX KJle-
TOK. [lepeHoc KJIeTOUHBIX OpraHesuI.

NmMmyHOoOMOTEXHOMIOTHSI. METOAbl CO3/1aHMsI MOHOKJIOHAJIbHBIX aHTuTeN. VX ucnosnb3oBa-
HUE JJIs JICYeHUS U TUarHoCTUKU 3aboneBanuii. KoHcTpynpoBaHue mTaMMOB MPOIYILIEHTOB UH-
cynuHa, o-,B-,y-uarepdeponon. Co3gaHue UCKYCCTBEHHBIX aCCOLUAIUN KYJTbTUBUPYEMBIX KIIe-
TOK BBICIIUX PACTEHUH ¢ MUKPOOPraHU3MaMHU KakK criocod MoauuKaluy pacTUTEIbHON KIIETKU
U pacTeHusl. ACCOIMAINK BBICIINX PACTEHUH ¢ KIIyOCHBKOBBIMU OAKTEPUSMU, a30T(PUKCUPYIO-
HIMMH, [TUAHOOAKTEPHUSIMHU, 3eJIEHOM BOJOPOCIBIO, TPHOaMHU.

3. Un:xeHepHAasi JH3UMOJIOT UL

HcTtopust pa3BuTUSl MPUKIATHON PH3UMOJOTUU. TEXHONIOTUS MOJYYEHUS BBICOKOUUCTBIX
(dbepMeHTHBIX npenapatoB. KylbTHBHpOBaHHE MPOIYIICHTOB (PEPMEHTOB, IMepepadoTKa KyJIbTY-
pasibHOM kuIKOCTH. Metoabl nMMoOunu3anuu. Hocutenu nis ummoOuin3anun XapakTepucTh-
Ka HOCHUTEIICH, UCIOJB3YEMBIX I MMMOOWIM3ANHH (EPMEHTOB. METOoasl MMMOOHMIN3AINN
dbepmeHToB: Qusnyeckue (aacopOius Ha HEPACTBOPUMBIX HOCHUTENSX, BKIIOYEHHE B I'ellb, HC-
MOJIb30BaHNE TMOJIYIIPOHUIIAEMBIX MeMOpaH; UCIOIb30BaHUE CUCTEM JBYX(a3HOTO THIA) U XU-
MuYeckue (KOBaJCHTHO MMMOOUIN30BaHHbIe). [IpenmyiiiecTBa 1 HEIOCTATKU JaHHBIX METO/IOB
UMMOOMIIN3AINH, BIIUSHAC PA3IMYHBIX (PAKTOPOB HA KATAIUTUYECKYI0 aKTHBHOCTh HMMOOWIIN-
30BaHHOTO T€M WM UHBIM criocoOoM ¢epmenTta. CTaOMIbHOCTh MMMOOMIN30BAHHBIX (pepMeH-
TOB. KuHeTHKOTEepMOIMHAMUYECKIE 3aKOHOMEpPHOCTH. Mcronp30BaHue EpMEHTOB B MHIIEBOH
npoMbIlIeHHOCTH. OOHapykeHne OMOXUMUYECKOW aKTUBHOCTH MUKPOOPTaHU3MOB TpU MPOU3-
BOJICTBE THINEBHIX MPOJAYKTOB. BHOTEXHOJIOTHS B MUINEBON MPOMBINIICHHOCTH. Vcmoib30BaHme
B MPOMBIIUIEHHOCTH MMMOOWIM30BAaHHBIX (PEPMEHTOB ISl TIONYUYEHUS TIHOK030-(PYKTO3HBIX
CIIUPTOB, MpEBpAIICHUsI KpaxMmayia B TJIFOKO3Y, TOJYUYEHHsI CaxapoB W3 MOJIOYHOW CBIBOPOTKH,
MOJTy4eHHUsl OpraHnuecKux Kuciot (L - s6mounas).

depMeHTCcoIepKAIIUE IISKTPObI I MOHUTOpUHTA. [[puMeHeHne nMMOOMITM30BaHHBIX
dbepmenToB. IMMyHOQEpPMEHTHBIN aHANIN3, €0 UCTIOIb30BaHUE B MeauiuHe. MIMMoOMIn30BaH-
HbIe (DePMEHTHI KaK JICKapCTBCHHBIE TIPeapaThl

4. BoTexXHOJIOTHSA M JHEPreTHKA

AKTyanbHOCTh IIPOOJIEMBbI OOECIIeUeHHs YeJI0BEUECTBA YHEPTUEH, pojib OMOTEXHOJIOTHH B
ee pazpemieHuH. [Ipou3BOACTBO BHICOKOKAYECTBEHHOTO TOILTMBA U3 OMOJIOTHYECKOTO ChIphs, OC-
HOBaHHOE Ha coueTaHWU (PoTocuHTE3a U PepMmeHTaruu. [IyTu pereHus: sHepreTuuecko mpo-
OneMbl MeTofamu OuoTexHonoruu. lIpeBpaiieHne GMomacchl B JEIIEBOE BBHICOKOKAIOPUMHOE
TOIUTMBO: Ouoras, 3TaHoJd. MUKpPOOHOIOTHYECKOE MOTyYeHHEe yTIeBOAOPOIOB, BOAOPOAA U T.1.,
UCIIONIb3YEMBIX B KauecTBe ToriuBa. [1yTu nmoBeimeHus 3¢p(HeKTUBHOCTH MPOIeccOB (DOTOCHUHTE-
3a.

5. JkoJoruveckasi OMOTEXHOJIOTHS

MeToapl OMOTEXHOJIOTUH, UCTIOJIb3yEeMbIC IS PEIISHUS YKOJIOTHYeCKUX mpobieM. boppoa
C 3arpsi3HEHUEM OKPYIXKAIOIIeH Cpeabl C TOMOIIBI0 MUKPOOPTaHU3MOB: MUKPOOHAas JAedopMarius
¥ KOHBepCcHs. ASpOoOHBIE U aHAdPOOHBIE MPOIIECCH OYMCTKH CTOYHBIX BOJ. Y THIIM3AIUS TBEP-
JIBIX, )KUJIKAX OTXOIOB.

6. CounanbHbIi acneKT OMOTEXHOJIOT UM

buorexHonorus: cBepiieHuss U HaASKAbl. HpaBcTBeHHBIE MPOOIEMBI OMOTEXHOJIOTHU.
Bo3mMokHOCTH OMOTEXHOJIOTHH: TIEPCIIEKTUBBI Ha OJmxkaiime HecKonbKko JieT. [IpemoTBparie-
HUE pUCKa. DTUYECKUE U MpodeccroHalbHbIe MPo0IeMbl. MeXayHapOHOE COTPYTHUYECTBO.

7. CoipbeBasi 6232 XUMHY€CKOM NMPOMBIIIJIEHHOCTH

[ToHsiTHE O CHIPHE, TOTOBOM MPOAYKTE, MTPOMEKYTOYHOM MPOIYKTE, OTXOAAX U OTOpocax

MIPOU3BOJICTBA. BUbI ChIpbsi. DKOHOMUYECKOE 3HAUYEHUE CHIPhS B MPOMBIIIIIEHHOCTH. ChIpbeBbIe
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pecypcbl Amypckoit obnactu. Knaccudukaiys ceIpbsi: TBEpIIOE, KUIKOE, Ta3000pa3Hoe; MpH-
POJIHOE U CUHTETUUYECKOE; MUHEPAIIbHOE U OPTaHUYECKOE.

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

CrniocoOb1 oOoraiieHus Celpbsi: KiacCH(UKaLuUs, IPaBUTALIMOHHOE OOOralleHue, 3JIeKTpo-
MarHuTHAas M AJIEKTPOCTaTUUeCKas cenapanus, ¢uotauus. TepMudeckoe odoramenue. XuMude-
CKue crocoObl oboramieHus. Pa3neneHue ra3oBbIX cMeceil MmocienoBaTelbHON KOHJEHCALUeH,
MOCJIEIOBATEIbHBIM ~ HMCIIApEHUEM,  a0COPOIMOHHO-IECOPOIIMOHHBIM M aJICOPOLIMOHHO-
J€COPOLIMIOHHBIM METOJIaMH.

OcCHOBHbIE NPUHIMIBI XUMUYECKON TeXHOJOruu. IIpuHIMI panuoHaIbHOrO0 MCHOJIb30Ba-
HUS cbIpbsi. KOMITJIEKCHOE HCIIOIB30BaHUE ChIPbsl. 3aMeHa MUIIEBOIO ChIPbs HEMUILEBbIM. be3-
OTXOJIHasl U MaJIOOTXO/IHAs! TEXHOJIOTUS.

Buapl 1 HCTOYHMKM 3HEPTUH, IPUMEHAEMON B XUMUYECKOM IPOU3BOJICTBE (IHEPIUs IJIEK-
TpUUYECcKas, TEIUIOBasi, XUMUYECKasi, CBETOBas U siiEpHAsi). DHEPrOEMKOCTh XUMUYECKUX MTPOU3-
BOJICTB. PanmoHanbsHoe ncnoab3oBanue sHepruu. KosgguuneHT nenoab30BaHus 3HEPTUU.

3HaueHue BOJAbl B IPOMBIIIJIEHHOCTH U B ObITY. COoCcTOsSIHUE BOAOEMOB AMYypCKO 00s1acTi
u Jlanenero Boctoka. Boja, ucnonb3oBanue ee B XMMUYECKOM NMPOMBIIUIEHHOCTH. XapaKTepu-
CTHKa MPHUPOAHBIX BOJ U COJAEpKALIUXCS B HUX Ipumeced. OCHOBHbIE XapaKTEPUCTUKU BOJbI:
coJieco/iepyKaHue, OKUCIIEMOCTb U Ap. JKecTKOCTbh BOJIbl, BpEMEHHAsl U TIOCTOSHHAs! JKECTKOCTb.
dusnueckue, XUMHYECKHEe U (PU3UKO-XUMHUYECKHE CIIOCOOBI yMardeHus: Bojbsl. ObecconnBanue
BoJibl. CocTosiHMe Bo1oeMOB AMypckoil obiactu u JlaneHero Bocroka.

TpeboBanusi, npeabsBIsieMble K Ka4eCTBY NUTHEBOM M NPOMBIIUIEHHOW BOAbl. OuncTKa
nuTheBOl Bosbl. I10AroTOBKA MUTHEBOM M MPOMBILUIEHHON (Te€XHOJOrHYecKoi) Boasl. IlyTu co-
KpaleHus pacxo/a BOAbI B MPOMBIIUIEHHOCTH. OO0pPOTHOE BOJOCHAOKEHHE.

8. OcHoBHbIC Hay4YHBbIC IPHHIUIIBI H 3aKOHOMEPHOCTH XHMH4€CKOM TEXHOJIOTHH

[TonsiTie 0 xUMHKO-TeXHOJIOTHYEeCKOM mporiecce. Kmaccudukarmus mporeccos: mo ¢aszo-
BOMY COCTOSIHHIO, PeareHTaM U MPOJIYKTaM peakluu, N0 TUITy XUMUYECKUX PEeaKIHii, 10 MpHH-
LUITy KOHTaKTa PeareHToB, 110 apaMeTpaM TEXHOJOTUYECKOTO pexXuMa U JPYTUM MPU3HAKAM.

XUMUYECKUE PEAKTOPBl U XUMHUYECKHE MPOLECCHI, NMPOTEKaroe B HUX. [ 'OMOreHHbIe U
reTeporeHHbIE MPOLECChl, UX 0cOOEeHHOCTH. JIBIKYyIIas cuia mpoiecca U (akTopsl ee onpene-
JSIOLIHE.

PaBHOBecue B XxuMHKO-TeXHONOrnueckom npoiecce. [Ipumenenne npunuuna Jlelllatense
JUIsL OIIPEJENIEHNs MapaMeTPOB TEXHOJOTMYECKOIO PEeKHMMa. PaBHOBECHAsI CTENEHb MpeBpallie-
Hus. Beixona npoaykra.

CKOpOCTh TEXHOJIOTMUYECKUX MPOLIECCOB.

I'omorennsie mpoueccsl. OCHOBHbBIE 3aKOHOMEPHOCTH TOMOT€HHBIX IpoleccoB. BiusHue
TEMIIEPATYPbl U KOHLEHTPALMK PEarupyrolMX BELIECTB Ha CKOPOCTh MPOLECCa M BBIXOX INPO-
nykTa. MeTopl BO3JeCTBHSI Ha CKOPOCTh TOMOTE€HHBIX M TeTepOreHHbIX IpolieccoB. [IpoekTu-
POBaHME U MOJIEITMPOBAHUE XUMHUKO-TEXHOJIOTUYECKUX ITPOLIECCOB.

Kartanu3 B xumudeckor npoMbIIeHHOCTA. CyITHOCTh U BU/IbI KaTanu3a. TuIbl KaTaauTu-
YECKMX IPOLECCOB: OKUCIUTEIbHO-BOCCTAHOBUTEIBHOIO B3aUMOAECUCTBUA M KUCIIOTHO-
OCHOBHOTI'O B3aUMOJICMCTBUS BEIIECTBA C KaTaJIM3aTOPOM. ['OMOr€HHBIN M IeTepOreHHbIM Kara-
3.

CaoiicTBa TBepabIX KaTanuzaropoB. OTpaBieHHe KaTajau3aTopoB. [IpoMbllieHHbIE KOH-
TaKTHbIE Macchl. AnmapaTypHoe oopMIIEHHE KaTaJIUTUYeCKHX MporeccoB. KoHTakTHbIE amma-
parsbl.

OcHOBBI MakpOKHHETUKU. OOIacT MPOTEKaHHs MPOLIECCOB: KUHeTH4Yeckas, Tudy3noH-
Hasl, nepexoAHas. TUIBI TEXHOJIOTMUECKHUX CXEM: CXEMbI C OTKPBITON LIEMbIO, CXEMbI C YacTUY-
HOU peUpPKYISIKeH, IUPKYIISIIMOHHBIE CXEMBI.

TexHonoruueckne M TEXHUKO-IKOHOMHUYECKHE I10KA3aTeId XUMHUYECKUX IPOU3BOJCTB!
IPOM3BOIUTENFHOCTh M MHTEHCUBHOCTD Pa0OTHI almapaToB, BBIXO/ IMPOIYKTa, KAYeCTBO TOTOBO-
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ro MpPOAYKTa, PacxXobl MO CBHIPBIO, TOIUIUBY, SHEPTHH, ce0eCTOMMOCTh MPOoAykTa. MaTepuaib-
HBI{, TEIUIOBOW M SHEPTeTUYECKHA OalaHChl B XUMUYECKOM IPOU3BO/ICTBE.
Ba:xueiinue XuMu4ecKue NpPoOM3BOACTBA
Ilpou3eoocmeo cepnoii Kucinomul

Cepnas kuciota. CBOWCTBa, MPOMBIIUIEHHBIE COPTa U 0OJACTH MPUMEHEHUs] CEPHON KHC-
n0T1hel. ChIpbE CEPHOKUCIOTHOU mpoMbIiieHHOCTH. [Tonmydyenne okcuaa cepol (1V). O6xur koi-
ye[aHa KaK IMPUMEP TeTePOr€HHOr0 HEKAaTaJIUTUYECKOTO BBICOKOTEMIIEPATYpHOI'O IpoLEecca B
CUCTEME «T — I'». THIIbI 00XKHUTOBBIX Tedeid. [leub «kumsiero ciosy», ee npeumyiiectsa. OOrmast
OUYHCTKa 00KUTOBOTO Ta3a.

KoHTakTHBIH c1ocod mpou3BOACTBAa CEPHON KHCIOTHL. CrienuaibHas OYUCTKa 00KUTOBOTO
rasa, ee HazHadeHue. Okuciienne okcuaa cepbl (1V) kak mpumep oOpaTUMOTO, T€TEPOTEHHOTO,
KaTaJUTHUYECKOTo Ipouecca. TeopeTnueckne ocHOBBI oKucieHus okcunaa cepsl (1V). Ipumense-
Mble Karanu3aropbl. KOHTakTHBIE annapaThl CO CTAllMOHAPHBIM M KUIISIIMM CIIOSMH KaTaiau3a-
topa. Xemocop6Orust okcuaa cepol (VI). Teoperudeckne ocHOBBI BbIOOpa abcopOenrta. OnTH-
MaJibHbIE yCIOBHS Tpolecca copOuuu. [IpuHumnuanpHas cxema Mpou3BOJICTBA CEPHON KUCIOTHI
KOHTaKTHBIM CIIOCOOOM U3 KOJY€eJaHa.

CxeMa mpou3BOJCTBA CEPHOM KUCIOTHI METOJIOM ABOMHOIO KOHTAaKTUPOBAHUSA.

OcoOeHHOCTH MPOU3BOACTBA CEPHOM KUCIOTHI IO «KOPOTKOM» CXEMEe U METOJIOM «MOKPO-
ro KaTanau3ay.

HuTpo3ssslil ciocod npou3BOJACTBA CEPHON KHCIIOTHI.

OCHOBHbBIE TEH/ICHIINH B Pa3BUTUU CEPHOKUCIOTHOIO TPOU3BOJICTBA.

Texnonozua céa3annozo azoma

3Haue€HHE COECIMHEHUN a30Ta JJIsl HApOJHOIro X03saicTBa. IIpoMBbIIIEHHbIE METOABI «CBS-
3bIBaHUSA» a30Ta (JyrOBOM, IIMaHAMMJIHBIM, aMMHAuYHbIi), UX CpaBHUTEIbHAS XapaKTEPUCTHUKA.
CobIppe B NPOU3BOJCTBE aMMUaka. MeToabl MOJIy4eHHUsl a30Ta, BOAOPOAA UM a30TBOAOPOIHOM
cmecu (ABC) nnst cunTe3a ammuaka. JIBycraauitabiid miporiecc npousBojctsa ABC u3 npupon-
HOTO Ta3a KOHBEpCHEW MeTaHa ¢ mocieayronieid kousepcuei okcuaa yriepoza (I1). Iomyuenue
a30Ta M3 BO3JyXa METOJIOM IIyOOKoro oxyaxzaeHus. [Ipous3BoacTBo BOAOpoJa U3 KOKCOBOTO
rasa.

Cunre3 ammuaka u3 ABC kak npuMep KaTaJIUTHYECKOTO MPOIECCa, OCYIIECTBISEMOTO IO
nuKiInieckon cxeme. Teopernueckue ocHOBBI cuHTe3a. COCTaB KaTaau3aropa, KaTaIUTUYECKUE
anel. [Ipenkaranus, ero HasHaueHue. [IpuHIunuManbpHas cxema NMPOM3BOACTBA aMMMaKa IMpU
CpPEHEM [1aBJICHUHU. YCTPOMCTBO KOJOHHBI CHHTe3a. Mcmonp3oBaHWE TEIUIOTHI PEAKLUU UL
NoJJIepKaHUsl aBTOTEPMHUYHOCTH IpolLiecca.

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

Teopernueckue OCHOBBI OKMCIIEHUS aMMHUaKa METOJIOM M30MpaTenbHOro kKatanusa. Onrtu-
MaJbHBIE YCIIOBHS OKHCJICHHS aMMuaka o okcuzaa azora (Il). YcrpoiicTBo KOHTaKTHOTO amma-
paTa MOBEPXHOCTHOIO KOHTakTa. IIpuMeHseMble Karamu3aTopbl. TeopeTHUeCKHe OCHOBBI IIPO-
1eccoB okucieHust okcuaa asora (l1), mumepusanus u abcopobuus oxcuaa azora (1V). Biusuaue
OCHOBHBIX [IapaMETPOB Ha CKOPOCTH MPOIIECCAa U PABHOBECUE B CUCTEME.

[IpuHnunuaneHas cxema MPOU3BOACTBA pa30aBIEHHONW a30THOM KHUCIOTH KOMOWHUPOBAH-
HbIM MeTozioM. [IpenmyniecTBa Meroza.

[Ipon3BoICTBO KOHIIEHTPUPOBAHHOM a30THOM KHCIOTHl. KOHIIEeHTpupoBaHue pa3daBiieH-
HOW a30THOW KUCHOTHI. IIpsAMoOl cuHTE3 a30THON KHUCIOTHI. TEXHOJIOrMYecKass cxema MpsiMOro
CHHTE3a a30THOU KUCIOThI. OCOOEHHOCTH MpoIiecca.

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

Cunuxamnasn npomMvluiIeHHOCMb

Krnaccudukanus u xapakTepucTuka MpOAyKTOB CHJIMKAaTHON MpoMbIieHHOCTH. VX 3Ha-
YeHHE B HApOAHOM Xo03daicTBe. COocTaB CMIIMKATOB M MX CTpOEHME. J[MarpaMMa COCTOSIHUS «OK-
CUJ KPEMHUS - OKCUJ] AITFOMUHUSD).
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CoIpbe 1715 MPOU3BOJCTBA CUIIMKATHBIX MarepuaioB. [loaroroBka ceipbs. THUMOBBIE MPO-
[IECChl TEXHOJIOTHH CUIIMKATOB. BricokoTeMIieparypHas 00paboTKa MUXTHl U IPUMEHSIEMBIE arl-
naparsbl - MIaXTHbIE, TYHHEJbHbIE, 0apa0aHHbIe BPAIIAIOIIMECS U BAHHBIC TIEUH.

Orneymnopsl. OCHOBHBIE BHUBI OTHEYIMOPHBIX MaTEpUANOB. AITIOMOCHIMKATHBIE OTHEYIIO-
PBL, UX PA3HOBUIHOCTH U IPUHLIUII IOTyYEHUSI.

Crekina. CoctaB, cTpoeHUE U Kiaccu(UKaIWs CTEKOI. 3aBUCUMOCTh CBOHCTB CTEKJIA OT €T0
coctaBa. ChIpbe B CTEKOJbHOM MPOMBIIIIEHHOCTH. DU3UKO-XUMUUECKHE MTPOLIECCHI, POTEKAIO-
mue Npu Bapke crekioMacchl. CrocoObl (OPMOBAaHUS CTEKISIHHBIX HW3ICTHUI: BBITSATUBAHHE,
MIPOKAT, JINThE, BhIIyBaHHE, IIpeccoBaHue. [loHsaTHe 0 cuTanax.

Bspxyme BemectBa. Chipbe Ui IPOU3BOJICTBA BSOHKYIIMX BellecTB. [Ipon3BoACTBO mopT-
nananeMenTa. OU3NKO-XMMHYECKHE MPOLIECCHl MPOU3BOICTBA. [IpuHIIMNIHaNbHAs CXeMa MPOou3-
BOJICTBA. XMMH3M 3aTBEPICBAHUS LIEMEHTHON MacCCHhI.

Kepamuueckue matepuanbl, ux o0mias Xxapaktepuctuka u kiaccupukanus. Celpbe 17
IIPOM3BOJICTBA KepaMUiyecknx MaTepuanoB. Kupmnuy, Gapdop, dasHc, oraeymnopsl, crienuainbHas
KepaMuKa.

Kepamuka ¢ 31meKTpUYeCKHMMH, MATHUTHBIMHA W ONITHYECKUMHU QyHKIHAMH. [Ibe30Kepamu-
ka. Kepammka ¢ xumuueckumMu U saepHbIMU  (yHKIUsAMU. KOHCTpyKIIMOHHas KepaMu-
ka.llepcrieKTHBBI pa3BUTHS KEPAMHUECKUX MAaTEPUAIIOB.

dnexmpoxumuueckoe npou3e00Ccmeo

DneKTpruyecKasl S3HEprusi, UCMOJIb30BAHUE €€ B XUMHYECKOM TEXHOJOTUHU. DIEKTPOTEPMHU-
YECKHE U DJIEKTPOXUMHUYECKUE MPOLECChl. TeopeTnueckre OCHOBBI IIPOMBIIUIEHHOTO 3JIEKTPO-
nu3a. Teopernueckoe M MPAKTHUUECKOE HANpsDKEHWE INpu 3JiekTponuse. IlocnenoBarenbHOCTD
paspszia MOHOB B pacTBOpPE U paciuiaBe. KoaudyecTBEHHBIE IMOKAa3aTenu MpoLecca dJIEKTPOIn3a -
BBIXOJI [10 TOKY ¥ KO3()PHUIIMEHT UCTIONB30BAHUS DHEPTHUH.

[Ipon3BOACTBO XJIOpa M TUAPOKCHUAA HATPHUSI JIEKTPOIU30M PACTBOPA XJIOPHIa HATPUSA KaK
IIpUMEpP DJIEKTPOXMMHUYECKOro Impolecca. TeopeTHYecKnue OCHOBBI JJIEKTPOJIM3A C JKEIE3HBIM
(InadparMeHHBIN METO) U PTYTHBIM KaTofamu. VX NpUHIMNHMAIBHOE pa3Iuyue U CPaBHUTEIb-
Hasi XxapakTepuctuka O01acTi MPUMEHEHHUS XJIopa U TUAPOKCHIA HATPHSL.

Memannypzusn

Knaccudukanus MetamioB. 3HadyeHHe METaJJIOB JUIsl HapoiHOTro Xo3siicTBa. CriaBbl. Me-
tajutyprusi. Celpbe YepHON M 1BeTHOW MeTaimypruu. Buael ceipes. Knaccuduxanus pyn. Kom-
IUIEKCHOE MCII0JIb30BaHKE CYJIb(UIHOTO ChIPbs 1 KOMOMHUPOBAHNE METAJUTYPrHUECKOTO MPOU3-
BOJICTBA C CEPHOKHUCIIOTHBIM.

OcHOBHbIE CcHIOCOOBI MOJIYyYEHUS] METAIIOB - MUPOMETAJUTYPrUuecKue, TuApOMEeTalTypru-
YECKHE U ANEKTpOMeTAILTyprudeckue. @U3NKO-XUMHUYECKHE OCHOBBI NPOLIECCa BOCCTAHOBIICHUS
METAJIJIOB U3 UX COCUHEHUM.

[Betnas meramnyprus. [IponsBoacto amomMuHusA. CBONCTBAa AIFOMUHUS M €r0 CIUIABOB,
UX 3HaUEHHE JUIsl HAPOJHOTo Xo3siicTBa. ChIpbe A MPOU3BOICTBA altoMUHUSA. CriocoOBI BBIE-
JIEHUs INIMHO3EMa U3 PY/I: HIEJIOYHBIE, KUCIOTHBIE U 3JIEKTPOTEPMHUYECKHE.

[Monyuenne rimuno3ema (Al203) MOKpbIM TIeT09HBIM criocoboM (crocob Baitepa) u croco-
O60M cniekaHusi. XMMHU3M IPOIECCOB U MPUHLIUITUAIBHAS CXeMa IMPOU3BOJICTBA.

IIpon3BOACTBO aTOMHUHMS U3 TNIMHO3eMaA. TeopeTHyecKre OCHOBBI IPOLECCa IIEKTPOIIN3A.
[TepBuuHbIE 1 BTOPUYHBIE MTPOLIECCH] B CUCTEME «TIMHO3EM - KPHOIUT». DIEKTPOIU3EPHI C 000-
FOKEHHBIMH U CAMOOOKUTAIOIIUMHUCS aHOAAMHU. Y CTPOMCTBO AJIEKTPOJIM3Epa ¢ CaMOOOKUTal0-
HIMMCsl aHOJOM. TeXHOJOTrHYecKHe MoKa3aTelly Ipoliecca djekTponnsa. PaduHupoBanue aito-
MuHUs. CruiaBsl HA OCHOBE aJIFOMUHUS.

Uepnrie metauibl. CIutaBel HA OCHOBE Kene3a, uX Kiaccudukanus u cBoicTBa. J(uarpam-
Ma COCTOSIHMS <OKEJIE30 - YIVIEPOA», €€ aHAIM3 U IIPAKTUYECKOE UCII0JIb30BaHUE.

[IpousBoncTBo uyryHa. JKenesHble pyabl, UX KiacCUpUKALKs, COCTaB U MOATOTOBKA. Ar-
JIOMEepalus U U3TOTOBJICHUE OKaThIIEh. TeopeTnuecKkue OCHOBBI JOMEHHOIO Iponecca. XuMu-
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YECKHE pEeaKIy, NPOTEKAIOIINE B JOMEHHOU euu. [Ipsimoe u KOCBEHHOE BOCCTAHOBIIEHHE OK-
CHJIOB KeJle3a.

YCTpoHCTBO TOMEHHOM MEYH - peaKkTopa MOJIHOTO BBITECHEHUs, pab0TAaroIIEero 1o MpUHIIU-
Iy IpOTUBOTOKA. PerenepaTtopsl (kaynepsl), UX posb. ONTUMaJIbHbBIE YCIOBUS JOMEHHOIO IIPO-
1ecca: CoOCTaB IIMXTHI U AyThs, TEMIIEpaTypa, JaBJICHUE.

[TyTtn uaTeHCUUKAIIMKA JOMEHHOTO IpoIiecca: IPUMEHEHUE KUCIOPO/1a, IPUPOTHOTO rasa,
COBEpIICHCTBOBAHUE KOHCTPYKLMHU Teun (YKpYIHEHHE €€ pa3MepoB, KOMIUIEKCHas MEXaHH3a-
1M1, aBTOMATU3alMs KOHTPOJIS U ynpasieHus ). Micnonb30BaHne JOMEHHBIX IJIAKOB U JOMEHHO-
ro rasa.

[TpousBoacTBo cranu. Kiaccudukanus 1 cpaBHUTENbHAs OLIEHKAa METOJIOB BBIIIJIABKU CTa-
mu. KucinopoaHO-KOHBEPTOPHBIA METOJI, €ro MPEeUMyLIECTBA. XUMUYECKHUE PEAKLUHU, IPOTEKa-
IOIME B KOHBEPTOpE: OKHCICHHE YIJIEpo/Aa M MpHUMecei, o0pa3oBaHHE NIIAKOB, PACKUCICHUE
okcuna xenesa (I). YcrporictBo u pexxum paboTel kKoHBepTOpa. ChIpbe I KHUCIOPOIHO-
KOHBEPTOPHOI'O CII0CO0a BBIILJIABKU CTaIM, €r0 OCOOEHHOCTU. XMMUYECKUE PEAKIIUU B reTepo-
TEHHOM CUCTEME «Tra3 - IUIAK - METAILID).

MapTteHoBCcKUi cr1oco0 IPOU3BOJCTBA CTANIU, €r0 HEJAOCTAaTKU. Y CTPOMCTBO MapTEHOBCKOM
neun. [yt mHTEeHCHMUKAMKU MapTEHOBCKOTO Mpollecca: MPUMEHEHHE KHUCIOpOJa, CXKAaTOro
BO3/yXa, IPUPOJHOrO ra3a. /[ByXBaHHbIE MAPTEHOBCKUE MEYH.

BrimnaBka cranu U GpeppociiaBoB B NEKTPUUECKUX Meyax. DJIEKTPOILyroBble U HHAYKIHU-
onnble neun. KauectBo cranu. [lepepabotka cranu. HenpepbiBHas pas3iivBKa cTaju.

IIpsimoe BoccTaHoBIEHUE Xene3a U3 pya. Ceipbe, €ero MoAroToBka u nepepadborka. Peakro-
PBI IPSIMOTO BOCCTaHOBJIEHUS Keje3a U3 pya: OapabaHHbIE BpalllAlOLIUECs M€YH, €YU C «KHIIs-
MM c10eM». OCHOBHBIE BOCCTAHOBUTENHN. XUMUYECKUE PEAKLIUN BOCCTAHOBIICHHUS.

PapunnpoBanue MetamioB: KapOOHMIBHBIN CIIOCO0, 30HHAS TUTaBKA U JIP.

[TopomkoBast MmeTartyprus. [IpombliliuieHHbIE METOIBI TOPOIIKOBOM METAILTYPIruu - (hu3u-
KO-XMMHUYECKHE U MeXaHU4ecKhe. XUMUUecKHe, GU3NYeCcCKue U TEXHOJIOTHYECKUE CBOICTBA Me-
TaJUINYECKUX MOPOIIKOB. POPMOBAHME U CIIEKAHUE METAJUIMYECKUX TOPOLIKOB.

[lepcrieKTHBBI pa3BUTHS YEPHOU M LIBETHOM METALTypruu B AMypckoi obnactu, Ha Jlanb-
HeM BocTtoke, B cTpaHe B LIEJIOM.

Ilepepabomka xumuueckozo monauea

Bupas! TorumBa, X XapakTepUCTHKA. 3amachl U poJib TOIUIMBA B SHEPIeTHYECKOM OaaHce
cTpanbl. [Ipoucxoxaenne pa3mu4HbIX BUIOB TOMIMBA. OCHOBHBIE XapaKTEPUCTUKH TOILJIUB: CO-
CTaB, PHEPreTHYECKUE XapaKTEPUCTHKH, TEMIepaTypa TOpeHUs, TEIIOTBOPHAas CIIOCOOHOCTb.
TomImMBO Kak CbIpb€ XUMHUUYECKOW MTPOMBIILIIIEHHOCTH.

IlepepaboTka TBeproro TorumBa. Buabl nepepaboTKu: MUPOSIU3, ra3udukanus, THIpUpo-
BaHue. KomIuiekcHoe HCIosib30BaHNe KOMIIOHEHTOB TBEPAOIrO TOIUIMBA IPU €ro 1eCTPYKTUBHOM
nepepadoTKe.

KokcoBanue kameHHbIX yriieil. CynHOCTh MeTo/1a U PU3UKO-XUMHUYECKUE MTPOLIECCHI, TTPO-
TEKaIOIIMe B IIUXTE MPU KOKCOBAaHMU. YCTPOHUCTBO KOKcoBoW meuu. Ilepmonmueckas pabGorta
KOKCOBOM KaMephl U HeNpephIBHAs paboTa KOKCOBOW OaTapen. MexaHU3anusi 1 aBTOMAaTH3aIUs
nporuecca KokcoBanus. Cyxoe TylIeHHe KOKca, €ro IpeuMyIIeCTBa.

[Iponyktsl kKokcoBaHus. IIpsMoOil KOKCOBBIN ra3, ero cocras. lIpuHnunuaneHas cxema
yJIaBJIMBaHUS M pa3JelIeHNs] KOKCOBOIO ra3a. BuljeneHne KaMeHHOYTOJIbHOM CMOJIbI, YJIaB/IMBa-
HUE COCIMHEHM aMMHaKa U ChIporo 6ensoina. [lepepaboTka chiporo 0eH30J1a 1 KAaMEHHOYTOJIb-
HOU cMoJIbl. BhIslenenue u o4rcTka apoMaTuyeckux coequHeHnid. OOpaTHbI KOKCOBBIN I'a3, ero
HCITOJIb30BaHNE.

HuszkotemneparypHoe KOKCOBaHUE (IOIYKOKCOBaHUE) Topda, ClIaHIeB, qpeBecHHbl. Llenb
npolecca MoTyKOKCOBaHUS TBEP/IbIX TOILIUB.

I"a3udukanus TBepOro TOIIMBA. ABTOTEPMUYECKHE U aJUIOTEPMHUYECKHE MPOIIECCHl ra3u-
¢ukanuu. ['a3oreneparops! razudukanyy TBEPIOTrO TOIUIMBA (B MJIOTHOM CIIOE, B «KHIISILIEM)
clioe, B a3p030JIbHOM MMOTOKe). ['asudukanus B BaHHE C pacIuIaBIeHHBIM >kene3oM. [TonzemHuas
ra3uguKamus yris.
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I'uapupoBanue TBepaoro Torausa. [ maporasudukarusi.

[Tepepabotka Hedtu u HEPTenpoaykTOB. HedreHocHbie paiioHbl cTpaHbl. CiocoObI JOOBI-
4yH, coctaB U cBoiicTBa HedTu. [IpobdiemMa KOMIUIEKCHOTO HCIOIb30BaHUS CHIPhS MpHU Iepepa-
6otke Hedtu. [ToaroroBka HehTH K mepepadboTKe.

[Ipunnuns! nepepadotku HepTH U HedrenpoaykToB. IIpsamas meperonka HedTu. Cyu-
HOCTh METO/Ia U IPUHIUIHATIBHAS CXeMa JIBYXCTYIEHYAaTON YCTAaHOBKM aTMOC(EpHO-BaKyyMHOU
neperonku HedTH. [loaroroBka HEPTH K MPSIMON TOHKE. Y CTPOHWCTBO TPyOUATHIX MEUei U PeK-
TUPUKATMOHHBIX KOJOHH. COCTaB M XapaKTEePUCTHKA MPOTYKTOB MPSMOiA TOHKU HE(TH.

Bropuunas (xumuueckas) nepepadorka HegTu. [lyTn yBennueHus Beixoaa Haubosiee 1eH-
HBIX He()TEMPOIYKTOB U YIIyUIICHUsI X Ka4eCTBa.

BricokoTeMiiepatypHble METO/IbI IECTPYKTUBHON MepepadOTKH HEPTEHIPOAYKTOB: KPEKHHT
u apomaruzanus (pupopmunr). Llens n pasHOBUAHOCTH KpeKHMHTa HEPTENpoayKToB. CTaOmIIb-
HOCTb YIJIEBOJOPOJIOB PA3IMYHbBIX KJIACCOB. XUMHUECKHUE PEaKIUH, MPOTEKAIOIINE MPU BHICOKUX
TEeMIIEpaTypax.

Karanutuueckuii KpeKuHT, MPUMEHSIEMOE ChIpbe U KaTanu3aTopbl. Cxema mpeBpalleHui,
IIPOTEKAIOIIMX HA aIFOMOCHWIIMKATHOM KaTaJlu3aTope. Y CJIOBHUS ONTUMAJIbHOTO peXHMa IpoLec-
ca. [IpoayKThl KaTATUTUYECKOTO KPEKUHTA, UX OTIUYHE OT MPOJYKTOB TEPMUUECKOTO KPEKHHTA.
[TpuHIMT WCHONB30BAHUS JABIDKYIIETOCS CIIOS KaTaau3aTopa MpH KaTAIUTHYECKOM KpPEKUHTE.
Cxema yCcTaHOBKU KaTaJMTUYECKOTO KPEKHHIa C COBMEIIEHHBIM PEaKTOPOM U PEreHepaTopoM.
KpeKuHr B KUITAILIEM CI10€ KaTaIM3aTopa.

Karanutuueckuii pudopmunr. Coipbe U MPUMEHSIEMbIE KaTaau3aTopbl. XUMHUECKUE peak-
UM, TPOTEKAroIue npu puopMunre. Pa3HOBUIHOCTH KaTaIUTUYECKOTO PUGOPMHHTA: TTPOU3-
BOJICTBO BBICOKOOKTaHOBOTO OeH3MHa (obiaropakuBanue OCH3MHA) U UHAMBUAYATbHBIX apoMa-
TUYECKUX YTIIEBOJOPOAOB (apoMaTu3anysi). [ [pyHIHMnmanbHbIe CXeMBI IPOIIECCOB.

[IpoayxTsl mepepaboOTKu HEPTH, UX COCTAB, CBOICTBA U MpuMeHeHne. OKTaHOBas U IIeTa-
HOBasl XapaKTEPUCTHUKH MOTOPHBIX TOIUMB. OuncTka HedTenpoaykToB. CoBpeMeHHAass OpraHH-
3anus HepTeXMMUYEeCKOro npou3BoicTBa. Herexumuueckre KOMOUHATHI.

[TepepaboTka razoobpasnoro tornuBa. Kinaccudukaius razoodpasasix Torums. [Tpupo-
HBII Ta3 U ero npumMeHeHue. CoctaB MOMYTHBIX HE(TAHBIX Ta30B U ra3oB He(TenepepaboTKH, UX
HCIIOJIb30BaHNE B KayeCcTBE TOIJIMBA U XMMHUYECKOro Chiphbsi. KOHBepcusi mpupoaHOro rasa, ee
Pa3sHOBUIHOCTH: KOHBEPCHS C BOJASHBIM IapOM, HEMOJHOE OKUCIIEHUE, OKUCIMTEIbHBIM MHpO-
3. [IpuMeHeHre KOHBEpCUM AJIsl IPOU3BOJICTBA CUHTE3-Ta3a, a30TBoJopoHOM cmecu (ABC),
arieTuseHa u Bogopoaa. IlepepaboTka KpeKMHI-ra3a. AJKWINpOBaHUE OyTUIEHOBON (paKLny.

4 METOANMYECKHUE PEKOMEHJAIIUU (YKA3AHUA) 1JIAA CTYAEHTOB
IO U3YYEHUIO JUCHUITJIMHBbI

N3ydyeHne XMMHUYECKOW TEXHOJOTUHM U OMOTEXHOJOTMU HEOOXOIMMO MpPU MOIATrOTOBKE
yuuteneil Ouonoruu v xuMuu. Llenapro HacTosIIero Kypcea sBsieTcs NOAr0TOBKA BHITYCKHUKOB K
IIPENOIaBAHUI0 €CTECTBEHHBIX JHUCIMIUIMH B IIKOJBHOM KypCE C YYETOM COBPEMEHHBIX JTOCTH-
XKEHUH B 007acTH OMOTEXHOJOTHH U MOJIEKYJISIpHOI Ononoruu. JMCIUIIIMHA XUMUYECKOH TeX-
HOJIOTUU JIOJDKHA o0OecreynBaTh MOJTOTOBKY BBICOKOKBATU(UIIMPOBAHHBIX CHEIUAINCTOB,
3HAIOIUX COCTOSHUE XMMHWYECKOW IPOMBIIIICHHOCTH CTpPaHbl U IIEPCIIEKTUBBI €€ pPa3BUTHA,
CrocoObl 100bIYM, TTOATOTOBKM M KOMIUIEKCHON MepepadOTKH BaKHEHIIMX BUI0B XUMHUYECKOTO
celpps. CrienuanucT-XMMHMK JOJDKEH 3HATh TEOPETUYECKHE OCHOBBI, TEXHOJIOIMUECKUE MTpOLEC-
Cbl ¥ THUIIOBBIE almaparbl OCHOBHBIX XUMHYECKHUX IPOU3BOJICTB, MCIOJIb30BaHUE IMPOIYKIIMH
XUMHUYECKON MPOMBIIIJICHHOCTH B HApOJHOM XO3SHCTBE, UMETh MpEACTaBI€HUE 00 SKOHOMHUKE
XUMHYECKON MPOMBIIIJIEHHOCTH, METOJAX OXPAaHbI OKPYKAKOLIEH Cpelbl OT BPEIHOIO BIMSHUS
IIPOJYKTOB U OTXOJ0B XMMHUYECKOM MPOMBIIUICHHOCTH, SICHO IIPEICTABIIATh 3HAYCHUE XUMU3a-
LIMY HAPOJHOTO XO351CTBA, €€ OCHOBHBIC HAIIPABJICHMUS.

OcHOBHBIE 3a/1a4M Kypca 3aKJII0YaroTcs B (OPMUPOBAHUM MPEICTABICHUNH O BO3MOXKHO-
CTH HCIIOJIb30BAaHUS IMPOLECCOB, JIEKAIUX B OCHOBE (DYHKLIMOHUPOBAHUS KHUBBIX CHCTEM JUIS
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MPOU3BOJICTBA KOMMEPYECKOTO MPOAYKTa. DTU OOIIMe HAyYHbIe MPUHIIMIIBI U3JIaratoTcs B Mep-
BOM YacCTH JIEKIIMOHHOTO Kypca, KOTOpas MPEAIIeCTBYET U3YYECHUI0 XUMHUKO-TEXHOJIOTUYECKUX
MPOLIECCOB.

CoBpeMeHHBIE MTPOMBIIIICHHBIC MPEATNPUATHS MIPEACTABISIOT COO0N COYETaHUE MPOU3-
BOJICTB pasznuyHoro npoduis. Hapsay ¢ pa3BuTueM XMMHUYECKON MPOMBIIIIICHHOCTH U yBEJIU-
YEHUEM YHKCIa XUMUUYECKUX MTPOU3BOACTB MPOUCXOIUT UX TUNHU3auus. [Ipu 3ToM HOBBIE TEXHO-
JIOTUYECKHE IPOILIECChl U CUCTEMbl YIMpaBJieHHs pa3pabaThIBAlOTCS HAa OCHOBAHHHM HAy4YHOTO
MOJIX0/1a, U3YyUYEHUSI OTICIBbHBIX XMMHKO-TEXHOJOTHYECKHX MPOIECCOB 0a3upyercs Ha OOIIUX
TEOPETUUYECKMX OCHOBAX XMMHUYECKOM TEXHOJOTHH KaKk HayKu. Bo BTOpO# 4acTu JEKIIMOHHOTO
Kypca U3y4arTcs HauOojee TUIUYHBIC, BaXXHEHINE XMMUYECKUE MPOou3BOACTBA. [Ipu 3Tom
HEOOXO0IUMO MOJYEPKHYTh, U30erast 1yOoJupoBaHus, UCIOIb30BaHUE OOIIMX HAyYHBIX MPUHIIU-
OB ¥ 3aKOHOMEPHOCTEH XMMHUUYECKOU TEXHOJIOTMH Ha KOHKPETHBIX ITPUMEPAX.

Oco0oe MecTo TaHHOTO Kypca B CTPYKType y4eOHOro IiaHa oOyCIIOBJICHO CHEH(PUKOM
HAYKH, KOTOpasi OIPEIEeNIIeTCsI BOZMOKHOCTBIO (DOPMHUPOBAHUS OHATHI TOJBKO Ha OCHOBE pa-
HEE U3YUYCHHBIX TeM B Kypce OMOIOTHYECKON XUMHUH, MOJIEKYJISIPHON OMOJIOTHH, T€HETHKHU, MUK-
pOOMOIOTHH, TTUTOJIOTHH, OOIIEH HEOpraHNYEeCKONH XHMHUHU.

[Tpu pabote ¢ nanHoU pabouelt mporpaMmoii ¢ 2 Mo 5 TEMBI, CIEAYeT MPHUAECPKUBATHCS
CJIEYIOIIEr0 alropuTMa:

1. HUcnonb3ys ydeOHYIO MpOrpaMMy, ONpPENEIUTEe MECTO TeMbl (paslena) B CHCTeMe
M3y4yaeMoO#l TUCUUIUTUHBL. BhIACHUTE, Kakue TeMbl (pa3ziesbl) MPEaIIeCTBYIOT U3YUEHUIO JaHHO-
ro MaTepuasna, Kakue CIeIyI0T MOocie Hee.

2. Bwibepurte moHsATHS, CHOPMUPOBAHHBIC MTPH MU3YyUYCHUU MPEIBIIYIICH TEMBbI, U TTOHS-
TUSL KOTOpbIEe OyAyT pa3BUBATbCA MPU U3YUYECHUU MOCIEIYIONIeH, BHUMATEIbHO U3YYUTE UX, BBI-
MULIUTE B CIOBAPb.

3. Tlo3HakoMbTeCh C TEOPETUYECKUM MATEPHAJIOM IO JIEKUHUSAM U MpeAaraéMbIM JTUTe-
paTypHBIM UCTOYHUKAM.

4. BBbIMOIHATE 33JaHUS TS CAMOCTOATEIbHOU paboThI

Beenenue

Nzyyenne Tembl «BBeneHrne B OMOTEXHOJOTHIO» CIEIyeT Ha4yaTh C MepepaboTKU TEOPETH-
YECKOro Marepuana yueOHHKOB:

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

Cracrok, E. M. JlabopaTopHble, ceMUHApPCKUE U WHIUBUIYaJIbHbIC 3aHATHS IO OMOTEXHO-
noruu: YdeOHo-MeToaudeckoe nocooue. - brmarosemenck: M3n-so BI'TTY, 2002 - ctp 3-8.

[IpocMoOTpeTh JEKIMOHHBIE 3alUCH, TO3HAKOMUTHLCS C BBICTABKOM JIMTEPATYpbl, IPOCMOT-
peTh B 3ajie MEePUOJUKE )KyPHAJIbI, pacCMaTpHUBAIOLINE MPOOIeMbl OMOTEXHOJIOTUH.

[TpuroToButh 3cce: bruorexHoa0rus Ha CIy>KOE YETOBEYECTBY.
MeTo1bl OMOTEXHOJIOTUH.

[Ipu mOATrOTOBKE K JAHHOMY 3aHATHUIO IepepadoTaTh MaTepran Y4eOHUKOB:

Eroposa T.A. OcHoBBI OHOTEeXHOJIIOTHH : yuel. mocobue it cTyn. Bysos. - M. : Akane-
mus, 2006. ctp. 104-153,

buorexnonorus: yue6nuk mis crya. By3oB / [, B. Tuxonos [u ap.] ; mox pen. E. C. Bo-
ponuHa. - CII0. : TUOP/, 2008. ctp. 23-54.

Cracrwok, E. M. JlaGopaTtopHbie, CEeMUHAPCKHE W WHAUBUAYATbHBIE 3aHATUS IO OMOTEXHO-
Jorud : YuebHo-MeToauueckoe nocodue. - brnarosemenck : M3a-so BI'TIY, 2002. ctp. 8-14.

Oco0oe BHUMaHNE HEOOXOIMMO OOpaTUTh Ha MpEeAMET U3YUYEeHHUs, 3a7]aul, CTPYKTypy Ono-
TEXHOJIOTMH, UCTOPHUIO €€ Pa3BUTHsS. YCTAHOBHB MEXIIPEIMETHBIE CBSI3M C KypcaMu XHUMHH,
OCBOHTH (PU3UKO-XUMHUYECKUE METOJbI, UCIIOIb3yeMbIe B OMOTeXHOIOTHH. COCTaBUTh 3apUCOB-
KH.

Bompoc «CoBpeMeHHbIE METOAbl CO3JaHMs MPOMBIIUIEHHBIX IITAMMOB MHUKpPOOPIaHM3-
MOB» JIyHIlI€ pACCMaTPUBATh MMOATAITHO.
BHauasie 03HaKOMHUTBCS € MPOOIEMaMH FeHETHYECKOTO KOHCTPYHpPOBaHus in Vivo, obpa-
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TUB BHHMAHHE Ha TAKUE MOHATUSA KaK MyTarcHe3, MyTaHTbI, MyTareHbl, MyTallul, PEBEPTAHTHI,
ayKcoTpodbl. 3aTeM U3YYUTh OCOOCHHOCTH OPTaHU3aIl OCHOBHOTO U JIOTIOJIHUTEIILHOTO TeHe-
TUYECKOT0 MaTepHuaja MUKPOOHOH KJIETKM, U TOJbKO Ha OCHOBE JaHHOW MH(pOpPMAaLMU MOXKHO
IPUCTYIIATh K U3YYSHHIO MPOLECCOB BEAYIINX K PEKOMOWHAIIMN: MTOJIOBOTO M IMAPaceKCyalbHOTO
9YKapUOTUYECKUX KIIETOK, KOHBIOTAllUuU, TPAaHCAYKIIHUHU, TpaHCHOpMaIUK ITPOKAPUOT.

Bompoc «['eHeTndeckoe KOHCTpyHpOBaHHE IN VItr0» BKIIOYAET XapaKTEPUCTUKY METOIOB
IIOJIyYEeHHUsl TEHOB, BEKTOPHBIX CHCTEM, METO10B BoccoeanHeHus (parmentos JJHK (ren + Bek-
Top), BBeneHus p-AHK B GakTepmanbHble KIETKH, KJIOHUPOBAHHUS M IKCIIPECCUU UYKEPOIHBIX
IeHOB B KJIETKE peuunueHrta. M3ydas naHHble BOIPOCHI OOpaTHTh BHUMaHHME Ha KOHKPETHBIE
IPUMEpPbI TOJTYYCHUSI TeHETUYECKUMOIU(UIIMPOBAHHBIX OPTaHU3MOB, PACCMOTPETh METOIHKY
HOJy4YEeHUs] UHTEPPEPOHOB Ha OCHOBE HUCIIOIb30BAHUS TPAHCTEHHBIX OPIaHU3MOB.

OmnbIT mpuema 3adeTa Mo MpeAMETY BBISBWII, YTO HAaHOOJNBIINE TPYIHOCTH IpU 00CYXkKae-
HUM BOIIPOCOB JIaHHOM TEMbI BBI3BIBAIOT MPOOJIEMBbI KIETOYHOM MHKeHepuH. [l Toro, 4ro0sl
n30exarb TPyAHOCTEH, HEOOXOAMMO H3YyUUTh METOJbI U YCJIOBUS KYJIbTUBUPOBAHUS HU30JIMPO-
BaHHBIX TKaHEW M KJIETOK pacTeHUi, pacCMOTPETh MOHATHUA AeAudQepeHInpOoBKa, KaJlIycore-
He3, muddepeHpoBKa, MOphOoreHe3, COMaTHIeCKUN IMOPHUOTeHe3, TOTUITOTEHTHOCTD.

KOHKpeTHBIM NPUMEPOM HCHOJIB30BAaHUS AAHHBIX METOJOB SIBISAETCS IPOU3BOACTBO MO-
HOKJIOHAJIbHBIX aHTUTEJ, METOJIUKY TTOyYEeHHUSI KOTOPBIX HEOOXOAMMO YUUTH K 3a4ETYy.

JlaHHOE 3aHsTHE XapaKTepu3yeTcs 00JbIIoH HH(OPMALIMOHHON €MKOCTBIO, TO3TOMY T'OTO-
BUTBCS K HEMY HE00X0IUMO 3a0JaroBpeMEHHO, UCIOJIb3Ys IpeyiaracMble B METOIUYKE JIUTEpa-
TYpPHBIE HCTOYHUKH.

Jli1g Toro, yToOBl IPOBEPUTH YPOBEHb TOTOBHOCTH 110 JaHHOU Teme, Bam HeoOxoaumo ot-
BETUTb Ha BOIIPOCHI JJISi CAMOCTOSITEILHON paboThl yueOHO-MeTouuecKkoro nocobus Craciok, E.
M. JlaboparopHble, CEMUHApPCKUE U MHAMBHUAYaAJIbHBIE 3aHATHUSI 110 OMOTEXHOJIOTHH : YueOHO-
MeToandeckoe rmocodue. - biarosemenck : M3a-so bI'TIY, 2002 — ctp. 15-17.

HnskeHepHasi SJH3UMOJIOT M.

N3yuyenne temel «H)XKeHEpHAs! SH3UMOJIOTHS)» UMEET OIPOMHOE 3HAYEHHE B CBSA3HU C TEM,
YTO 3HAUUTEIBHO PACIIUPSET KPYrosop, MO3BOJISIS HATJSAHO YBUIETh HPUKIATHOW XapakTep
OMOTEXHOJIOTMH, TOYKU CONPHUKOCHOBEHHS HAayYHOW M TPOU3BOACTBEHHON JESTEIbHOCTH,
IIPEIOCTABIISIET BO3MOXKHOCTh YCTAHOBUTH MEXIIPEIMETHBIE CBSI3U C (PU3MUECKON U OHoIornuye-
CKOU XUMHUEHN.

[Ipu u3ydyeHun 1aHHOM TeMbl HEOOXOIMMO MO3HAKOMUTHCS C TEOPETUUECKUM MaTepraIoM
y4eOHUKOB:

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

Eroposa T.A. OcHoBBI OHOTEXHOJIOTHH : yueO. mocobue it cTya. By3os. - M. : Akane-
must, 2006. ctp. 72-102

Cracrwok, E. M. JlaGopatopHbie, CEeMUHAPCKHE W WHAUBUAYATbHBIE 3aHATUS 110 OMOTEXHO-
Joruu : YuebHo-mMeToauueckoe nocodbue. - brnarosemenck : M3a-so BI'TIY, 2002 — ctp. 75-81.

Oco0oe BHUMaHuE HEOOXOIMMO 0OpaTUTh Ha TO, YTO (PEPMEHTHI U PEPMEHTHBIE CHCTEMBbI
TPaJUIIMOHHO MPUMEHSIOTCS B CAMbIX Pa3IMYHBIX 00JACTAX MPAKTUYECKOHN JAEATeNbHOCTH Yelo-
BeKa (muIeBoi, (hapMalleBTUUECKOM, TEKCTHUJIbHOM, KOXKEBEHHOW M Tp.), MOKa3aTh MPUYMHBI
CTOJIb LIMPOKOTO HCIIOJIb30BaHMs (DepMEHTOB. BBISBUTH OTAMYUS (PEPMEHTOB OT XUMHUYECKUX
KaTaJIn3aTOpPOB, KOTOPbIE ONPEENSIIOT UX MPEUMYIIECTBA.

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

CocrtaBuTh TabnuIy Kiaccu(UKallMM METOJOB MMMOOMIIM3AILUH, COJAEPKAILYI0 XapakKTe-
PUCTHKH PAa3HOBHIHOCTEM (PU3NYECKUX M XUMUYECKUX METOJOB, MPUBECTH MO BO3MOXKHOCTHU
IpUMEpPBI NPOU3BOJCTB, B OCHOBE KOTOPBIX JIEKHUT HCHOJIb30BaHUE (PEPMEHTOB MMMOOMIH30-
BaHHBIX TE€M MJIM UHBIM CIIOCOOOM.

Bbonbiioe 3HaueHne Uil OCYIECTBIEHUS IPOU3BOICTBEHHBIX MTPOLIECCOB UMEIOT HOCUTEIH,
Ha KOTOpble MMMOOWIN30BaHbl (PEPMEHTHI. 3HAKOMCTBO € TPEOOBAHUSAMHU, NMPEABABISIEMBIMUA K
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HOCHUTEJISIM, UX Kiaccu(uKanueil mo3BoiuT Bam cocTaBUTh CXeMy-XapaKTEPUCTUKY, COITPOBOXK-
JAEMYI0 KOHKPETHBIMH ITPUMEPaAMHU.

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

BHoTeXHO0/10THs U YHEPreTHKA. JKOJOrHYecKasi OMOTeXHOJIOTUsl.

[Ipu moAroToBKE K JaHHOMY 3aHATHUIO IepepadoTaTh MaTepuan yueOHUKOB:

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

buorexnonorus: yueOnuk mist crya. By3os / [U. B. Tuxonos [u ap.] ; mox pex. E. C. Bo-
ponuHa. - CII6. : TUOP/, 2008. ctp. 27-34.

Cracrok, E. M. JlaGoparopHble, ceMUHAapCKUE U WHIUBUIYaJIbHbIC 3aHATUS 110 OMOTEXHO-
joruu : YueOHo-MeToaudeckoe nmocoobwue. - biarosemenck : M3n-so BI'TIY, 2002. cTp. 8-14.

PaccmarpuBas Teopernueckuii MaTepuall, 00paTuTe BHUMaHHWE HA TO, YTO SKOJIOTMYECKH
YHUCTYIO PHEPTHI0 MOXKHO IMOJIYYHUTh MyTeM MPeoOpa30oBaHUs COJIHEYHOU YHEPTHUH B IEKTpHUE-
CKYIO C ITOMOIIBIO COJIHEYHBIX KOJUIEKTOPOB, a TakKe U3 Ouorasa u MUKpoOHoro staHoxia. Pac-
CMOTpPHUTE MPOIECCHI, JIEKAIINE B OCHOBE MOJIYYCHHs] BRBICOKOKaYECTBEHHOT'O TOIIIMBA U3 OHOJI0-
THYECKOTO CHIPhs, OCHOBAaHHOE Ha coueTaHuu (GorocuHTe3a U GpepmeHTannu. [lo3HaKOMBTECH C
MpHeMaMU HAMPaBIEHHBIMU Ha MOJIU(UKAIINIO MPOILIECCOB (POTOCUHTE3A.

B npouecce nzydenust TeMbl 7 U 8 KaKJI0T0 IPOU3BOACTBA CTYACHTHI JOJKHBI O3HAKO-
MUTBCSI CO CBOMCTBAMHU MOJIY4YaeMOIO MPOAYKTA, CHIPhEBBIMH M YHEPreTHUYECKHUMH Pecypcamu,
PaccMOTpETh TEXHOJIOTMYECKYIO CXEMY NMPOU3BOACTBA U 00OCHOBATH ONTHUMAJIbHBIN TEXHOJIOTH-
YEeCKHIl PeKUM ero OTAEIbHBIX CTaaui. B 3akiaroueHre HeoOXOIMMO JaBaTh MPEACTABICHUE O
XHUMHKO-TEXHOJOTMYECKHIX TTOKA3aTeNsIX MPOU3BOICTBA, 00IaCTH MPUMEHEHHUST TAHHOTO TTPOJTyK-
Ta, Tp€OOBAHUAX TI0 OXPAHE OKPYIXKAIOIIEH MPUPOIHON Cpebl U YTUITU3AIUN OTXO/IOB.

B npornecce npoBeneHus 1ad0opaTOPHOro MPAaKTUKyMa CTYJIEHTHI JOJKHBI 3aKpENuTh U
yIIyOuTh 3HAHUSA, MONyYEHHBIE B JIEKIIMOHHOM Kypce, MPUOOPECTH MPAKTUYECKUE HABBIKU B
IIPOBEJICHUH UCCIIEIOBAaHMSI U KOJIMUYECTBEHHOW 00pabOTKe pe3ybTaTOB MPOBOIUMOM paboThI,
03HAKOMUTHCSI C COBPEMEHHBIMU METOJIAMU aHATHN3a ChIPhS U MOMYyYaeMBbIX MPOAYKTOB. DKCIIe-
PUMEHTAIBHBIE HCCIIEIOBAHUSI MPOBOJSATCS HA YCTAHOBKAX, MOJEIHMPYIOUINX IMPOU3BOICTBEH-
Hele. [Ipu mocraHoBKe paboT cieayeT CTPEMUTHCS K TOMY, YTOOBI TaKHE OMEpaliy KaK aHaJIN3
MOJTy4YEHHOT'O MPOJYKTa, ONPEENIEHNE €ro KOHCTaHT, CHATUE MapaMeTpoB Ipoliecca OpraHuye-
CKH BKIIOYQJIHCh B COOTBETCTBYIOILIYIO TEXHOJOTHYECKYIO PabOTy M BBINOIHSIINCH B 00BEME,
HEOOXOJMMOM JUIsl pEeIlIeHUs TOCTAaBJIEHHBIX B 3TOHN paboTe 3aau.

B kax ol Teme gaHbl y4eOHO-METOAMYECKHE MaTepUabl JIGKIIMOHHOTO Kypca, BKIIOUYalo-
M€ TUIaH JIEKLIUHU 10 KaKIOW U3ydyaeMol TeMe U OCOOEHHOCTH U3y4aeMOoro MaTepuasia, IpuBo-
JUTCSI CIIUCOK OCHOBHOW W JIOTIOJHHUTENHHOW JHTEPaTyphl; MPEICTABICHBI 3aaHUs ISl CaMo-
CTOSTEIHLHOTO W3YYCHHUS TPEIMETa, BapUAaHThI KOHTPOJIBHBIX PAabOT, UTOTOBBIE KOHTPOJIBHBIE
TECTBI, KOTOPBIE TIO3BOJISIOT IPOBEPUTHh YPOBEHb YCBOSHHS M3yueHHOTo MaTepuana. KoHTpob-
HBIE TECTHI COJIEPXKAT 3aJlaHUsl PA3HOTO COJAEPKAHMS M YPOBHS CIOKHOCTH, YTO TO3BOJISET J0-
CTOBEpHO OIIEHUTH IMOJTHOTY 3HAHUN CTYIEHTOB.

[Ipexae yeM MPUCTYIUTH K BBITIOJHEHUIO 33JJaHUH JIIT CAMOKOHTPOJIS, CTYyJICHTaM He00-
XOJIUMO M3YYUTh PEKOMEHAYEMYIO MO Kaxaoi Teme auteparypy. OOmuil cnucok y4eOHOM u
y4e0HO-METOINYECKON JTUTEpaTyphl MPEACTaBIEH B OTAEIBLHOM pa3jelie JaHHONW IMPOrpaMMBI.
Kpome Toro, B Mmarepuaiax mo moaroTOBKE CEMUHAPCKHUX 3aHITHIA MO KKIOW TeMe yKa3aHa oc-
HOBHAsl U IOTIOJTHUTEIIbHAS JINTEPATypa.

Y4eOHO-MeTOAMYECKOE 00ecTiedeHHe CAMOCTOATEILHON padoThI
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CTYACHTOB IO TUCHUIIJIUHE

KoimuecTBo
4acoB, B COOT-
No HaumenoBanue @DopMbI/BHABI CAMOCTOSA- BEeTCTBUH C
B pasnena (TemMbl) TeJbHOM PadoThI yueOHO-
TEeMATHYEeCKUM
IUIAHOM
1. BBenenune 2
N3ydyeHnue 0CHOBHOMM JIn- 1
TepaTypbl
11 [Tpeamer 6uotexnonoruu. Ilepnoausa- M32"-I€HHC JIOIIOJTHUTENb-
LU pa3BUTHUSA HOM JINTEepaTypbl
KoncnekrtupoBanue usy-
YEHHBIX HCTOYHUKOB
N3y4yeHnue 0CHOBHOI JIn- 1
[IpeameT XUMHUECKOW TEXHOJIOTHH, €ETO | TepaTyphl
1o | 3HaucHHE. Xumu4deckasi IpOMBIIIUICH- H3¥HGHI/IG JTOTIOJTHUTEb-
HOCTb KaK OTpaciib MaTe€pUaIbHOIO HOM JIUTEepaTypbl
IIPOU3BO/ICTBA. KoncnektupoBanue u3y-
YEHHBIX HCTOYHUKOB
2. MeToabl OMOTEXHOJIOI U 12
N3ydyeHne 0CHOBHOI JIn- 1
CoBpeMeHHbIE METO/Ibl CO3JJaHus IIPO- | TepaTyphl
5 q | MPIUICHHBIX IITAMMOB MHKpOOpTa- Nzyuenue nonoaHuTE b-
HU3MOB. MeTo1bl KOHCTPYUPOBAHUS IN | HOM JIUTEpPATyPhI
Vivo [MonroroBka pedeparos u
IIpe3eHTALUN
MeToabl FeHETHYECKOTO KOHCTPYHPO- N3yueHnne ocHOBHOM JH- 1
Banus in Vitro. Ucrounnku JTHK mis TepaTypsl
5o | KIOHNPOBAHNAL. Mertob1 BoccoeanHe- N3ydyenue 1onoimHUTENb-
Hus GparmenTtoB JIHK. Bekropsl. Dkc- | HOM auTeparypsl
MIPECCHS UyKEPOIHBIX TeHOB B MUKpO- | [loaroroBka pedeparos u
opraHu3max NIPE3EeHTALUN
N3yuenue ocHOBHOM JTH- 2
TepaTypbl
24 'enetndecku MoauQUIIMPOBAHHBIE Op- I/I3¥qune JTOTIOJTHUTEh-
TaHU3MBI HOM JIUTEepaTypbl
[ToaroroBka pedeparoB u
MpE3EHTALMI
. N3yuenne oCHOBHOM JTH- 2
KynpTypa KJI€TOK U KyJIbTypa TKaHEH.
[ToBepxHOCTHOE U TTyOUHHOE KYJIbTH- TepaTypo
2.5 | BupoBanue. [Iporormmact pacTUTETBHBIX nglquHe AOTIOMHHTEE
KJIETOK KaK 00BEKT OMOJIOrHYECKOro HOM JHTEpaTypal
[ToaroroBka pedeparoB u
KOHCTPYUPOBAHUS .
MPE3eHTALNM
N3ydyeHnne 0CHOBHOIM JIn- 1
TepaTyphl
2.6 | UMMyHOOHOTEXHOJIOTHS nglquHe JIOTIOJTHHTE L
HOU JIUTEpaTyphl
[Toaroroska pedepaToB u
MpE3EHTALMMI
2.7 | Meronsl co3aaHnsa MOHOKIOHAJIBHBIX M3yueHnne oCHOBHOM JIN- 2
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aaTuten. X ucnoiap3oBaHue JJIA JICYC-
HUA 1 JUAarHOCTHUKH 3a00JIeBaHUH.

TepaTypbl
N3y4yeHue 1ONOIHUTEb-
HOM JIUTEpaTyphl
ITonroroBka pedeparos u

MpE3EHTALMMI
N3ydyeHne 0CHOBHOM JIU- 2
TepaTyphbl
KoucTpyupoBanue mramMMoB Mpoay-
N3yyenue nonoaHUTENb-
2.8 | ueHroB UHCYJINHA, a-,B-,y- v
HOU TUTEpaTyphI
uHTEep(HEPOHOB
[ToaroroBka pedeparoB u
MpE3EHTALMMI
N3ydyeHne oCHOBHOM JIU- 1
TepaTyphbl
Coznanue acconuanyu KyJabTUBUpPYe-
. N3yyenne nonoaHUTENb-
2.9 | MBIX KJIETOK BBICHIMX PACTCHUN C MUK- 5
HOU JINTEpaTyphl
pOOpraHu3MaMu
[ToaroroBka pedeparoB u
MpEe3eHTalUN
3. | NH:KeHepHAasi JH3UMOJIOT s 8
N3yuenue ocHOBHOM JH- 2
31 TexHoIorust MOTy4eHUs BHICOKOYUCTBIX | TepaTyphl
' (dbepMEHTHBIX MpenapaToB N3ydenue 1onoiaHUTEb-
HOM JIUTEepaTyphl
N3yuenue ocHOBHOM JH- 2
39 Metoasl uMMoOunu3anuu. Hocutenu TepaTypbl
' JUTSE UMMOOMITH3AIH W3ydenune nqOMOITHUTEIb-
HOM JIUTEepaTyphl
Hcnonp3oBanue pepMeHTOB B nuiieBor | M3yuenne oCHOBHOM Jn- 2
npomsblieHHOCTH. OOHapyxeHue OHo- | TepaTyphl
3.3 | XUMHUYECKO# aKTUBHOCTH MHKpPOOpTa- W3ydenue nOmMoITHUTEIh-
HU3MOB ITPU ITPOM3BOJICTBE MUIIEBHIX HOM JTUTEepaTyphl
IPOJIYKTOB
[TpumeHeHre UMMOOUITN30BaHHBIX N3yueHnne ocCHOBHOM JH- 2
dbepmenToB. IMMyHO(pEpPMEHTHBIN aHa- | TepaTypbl
3.6 | 1u3, ero UCHONIB30BaHNE B MEIUIINHE. N3ydenne qomoTHATEIh-
NmMmoOunn3oBaHHbIe (PEPMEHTHI KaK HOM JINTEepaTypbl
JICKapPCTBEHHBIE MpenapaThbl
4. | BuoTexXHO0JI0THsI U IJHEPreTHKA 4
N3yuenne oCHOBHOM JTH- 2
41 [TyTu pemienust sHepreTHYECKON Ipo- TepaTyphbl
' Os1eMBI MeTOIaMU OMOTEXHOJIOTUU W3ydenune nqOmMoITHUTEIh-
HOU JTUTEpaTyphl
N3yuenne oCHOBHOM JTH- 2
Mukpo61oI0orn4eckoe MnoryuyeHue yr- TepaTyphI
4.2 | 1eBoIOpO/IOB, BOAOPOAA U T.1., UCTIONb-
FIOPOIOB, BOIOPOA A N3yueHnne nonoaHuTEb-
3yeMBbIX B Ka4eCTBE TOILINBA z
HOM TUTEpaTyphbl
5. | DkoJoruyeckasi 0MOTeXHOJIOTHS 3
N3yuenue ocHOBHOM JH- 1
51 Bbopn0a ¢ 3arpsi3HeHHEeM OKpyXKarollel | TepaTypsl
' Cpefbl C MOMOIIBbI0O MUKPOOPIaHU3MOB. | M3yueHue JOmoITHUTEb-
HOW JIMTEPATYPhI
53 AspoOHBIE 1 aHABPOOHBIE MPOLIECCHI N3yuyeHne oCHOBHOM Jn- 2

OYMCTKH CTOYHBIX BOJI.

TepaTypbl
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OKcKypeus

N3ydyenue nononHuTE -
HOM JIUTEepaTyphl

6. | CoumajibHbIi acCneKT OMOTEXHOJIOTHH
N3ydyeHne oCHOBHOM JIU-
TepaTyphl
6.1 buorexHoorus: CBEpIICHU U HAIEK- I/IS?’/‘IGHI/IC JIOTIOJTHUTEb-
b, HOU JIUTEpaTyphl
KoncnektupoBanue u3y-
YEHHBIX HCTOYHUKOB
N3ydyeHne oCHOBHOM JIU-
TepaTyphl
6.2 HpasctBennsle mpobieMbl GHOTEXHO- I/IszlquHe JIOTIOJTHUTEb-
JIOTUH HOU JIUTEpaTyphl
KoncnektupoBanue u3y-
YEHHBIX HCTOYHUKOB
7 CoipbeBasi 0a3a XUMHYECKOH MpoO-
MBIILJIEHHOCTH
M3ydenue 0OCHOBHOM JIH-
Bunpl chippd. DKOHOMHMYECKOE 3Haye- | TepaTyphl
7.1 | Hue cbipbs B npombliiieHHOCTU. Chipb- | M3ydueHue JomoIHUTEb-
eBble pecypchl AMypcKoi o01acTu. HOM JiuTepaTypsl. Peme-
HUE PacueTHBIX 3a7a4
N3ydyeHne 0CHOBHOI JIn-
TepaTypbl
3HaueHHe BOJbl B IPOMBIIUIEHHOCTH U
7.2 | B Obity. CocTosiHEEe BOJOEMOB AMyp- HngGHHe JIOTIOTHITEI
ckoif obnactu u lansHero Bocroka. HOH JTUTCpaTypot
Pemenne pacueTHsIx 3a-
Ja4
OcHOBHbIC Hay4yHble TNPHHUHUIBI H
8. | 3aKOHOMEepPHOCTH XHUMHMYECKOH Tex-
HOJIOTHH
N3ydyeHne 0CHOBHOI JIn-
TepaTypbl
81 XUMHUKO-TEXHOJIOTHYECKHI TTPOLIECC. N3ydyenue 1onoimHUTENb-
ITpou3BOACTBO CEPHOM KUCIIOTBI HOM JIUTEepaTypbl
Pemrenne pacueTHsIx 3a-
Ja4y
N3ydyeHnne 0CHOBHOI JIn-
TepaTypbl
N3yueHnne nonoaHuTEb-
8.3 | TexHoNOTHS CBI3aHHOTO a30Ta. o
HOU JIUTEpaTyphl
Pemrenne pacueTHsIx 3a-
Jaqy
N3ydyeHne 0CHOBHOM JIU-
TepaTypbl
N3yueHnne nonoaHuTEb-
8.4 | IlomyvyeHue aMMHuaKa U3 a30Ta BO3IyXa HOM JTepatTypa!
Odopmnenne maboparop-
HOM paboThI
IToaroroBka otdera Mo
nabopaTopHoii pabote
8.6 | CunmkaTHasi IPOMBIIINICHHOCTh N3ydyeHne 0CHOBHOM JIU-
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TepaTypbl
N3y4yeHue 1ONOIHUTEb-
HOM JIUTEpaTyphl
Pemenue pacueTHbIX 3a-
Jay

N3ydyeHne 0CHOBHOM JIU- 1
TEpATypbl

N3yueHnne nonoaHuTe b-
HOU JINTEpaTyphl
KoncnektupoBanue u3y-
YEHHbIX UCTOUHUKOB

8.8 | DnekTpoxuMHuYecKoe IMPOU3BOJICTBO

N3ydyeHne oCHOBHOM JIU- 1
TEpATypbl

N3yuenue nonoaHuTE b-
HOM JINTEpaTyphl
KoncnektupoBanue u3y-
YEHHBIX HCTOYHUKOB

8.10 | Meraiuyprus

H3ydenue 0OCHOBHOM JIH- 1
TepaTypbl

N3yuenue nonoaHuTE b-
HOM JINTEepaTyphl
KoncnektupoBanue u3y-
YEHHbBIX UCTOYHUKOB

8.12 | IlepepaboTKa XUMHUYECKOTO TOTIJIBA

UToro 42

S MIPAKTUKYM IO JUCHUITJIMHE
Tema «MeToabl OMOTEXHOJOTMI»

JlabopaTopnas paGora Nel (2 1)

Tema: [Ipuroros/jieHne MUTATEIbHBIX Cpej
Lesas padoTbl: [103HAKOMUTHCS C METOJIAMH IIPUTOTOBJIEHUS KUIKUX, TBEPIBIX U MOITYKUIKUX
Cpel, MCIONB3yEeMbIX Ul MPOPAIIUBAHUS MHUKPOOPTAaHU3MOB; IMOJITOTOBUTH COEBYIO CpEdy C
TJIFOKO030H U cpefy AJs MpoparuBaHus
a30T00aKTepa, OCYMIECTBUTH MOCEB MHUKPOOPTaHWU3MOB JUIsI MPHUTOTOBIICHUS OaKTepHaIbHBIX
yoOpeHuit.
PeakTuBsnl u o6opynoBanue: Msco cBexee - 250 r, arap-arap - 30 r, xenatun - 100 r, stitio
(6enok), kaprodens - 150 r, sstumens (3epHO) - 250 1, apoxoku - 200 r, xopodopm, dacons -50
r, caxap - 100 1; pactBopbl: Na;COz - 10%, I> B KI, NaOH - 11, Boga (ineT.); TBepbie peaKTH-
Bbl: NapHP04, KoHPO4, KH2P0s, MgS04, CaS0s, NaCl, comu Mo+2(Ha BbIOOD); CeH1206, coeBast
MyKa, OyJIbOHHBIE KyOUK.

Bara, mapns, punbsrpoBanbHas Oymara, KoJiObl ¢ BATHBIMU MPOOKaMHU, BOPOHKH, IPOOUp-
KM, CTakaHbl Xxumudeckue (tepmocroiikue) - 1000 mm, 500 mm, 250 mur, 100 mi, dapdoporsie
YaIlIKy, MUIETKH, CTEKIISIHHbIE IacTUHKH (15 cm X 20 cM), CTEeKIIsTHHbIE MaT04KH, KapaH a1l Mo
CTeKITy, Jamku [leTpu, BaTHBIC TPOOKH, BATHBIN BAJMK, MITTATEIH, OAKTEPUOIOTHUECKUE TIETIIH,
CTEKJISIHHBIE TETJIH, CTYIKH C IECTUKAMHU, BECHI C Pa3HOBECAMHU.

Xoa padoThI:

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

250 r menko u3pyOIEeHHOTO Msica Oe3 KOCTeM, kupa, cyxoxxminid 3anuBaem 500 M1 Bojo-
MPOBOJHOM BOABI, Harpero a0 +50°C, ocrtaBisieM HacTamBaThCid 12 4acoB NMpU KOMHATHOM
temneparype uiam 1 gac npu +50 - 55°C. Msco oTkuMaeM, 3KCTPaKT IPOLEKUBAEM YEpeE3 Map-
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JIFO0 CO CJIOEM BaThl, KUTIATUM B TeueHue 30 MuHyT. [{Baxapl GuiabTpyeM: depe3 Mapiito ¢ BaTou
u 4yepe3 OyMaxkublii GpuinbTp. OUIbTpaT AonMBaeM Boaoi no S00mi, pa3nuBaeM B KOJOBI, 3a-
KpbIBaeM BaTHBIMH MPOOKaMu U cteprimzyeM (20 muH. ipu 2 atM. u +120°C).

0) MSICO-TIeNITOHHBII arap:

K 250 r msco-nentonHoro OynpoHa ngobasisem 10 r arap-arapa. Cpemy HarpeBaem 10
pacTBopeHHs arapa (yCTaHaBIIMBaeM CIIa0OIIEIOYHYI0 peakiuio cpeabl 20% pacTBopoM kapOo-
HaTa HATpPHs) U Yepe3 BOPOHKY paziuBaeM B mpobupku. [IpoGupku co cpenoii crepuinuzyem B
aBTokiase (20 muH. npu 2 at™. u +120°C).

B) MSICO-TIENITOHHAS 7KeJIaTHHA:

K 250 M msico-nienronHoro OynboHa jgo0aBisieM 75 1 xenatuHa. [lociae pacTBopeHus xe-
JaTHHA MIPU OCTOPOXKHOM HArpeBaHUU B CPE/I€ YCTaHABIMBAEM CIA0OUIEIOUHYIO PEAKIIUIO, KH-
ISTHM B T€UEHHE 5 MUHYT, oxJaxkaaeM 110 +40 - 50°C. OnHoBpeMEeHHO SUYHBIN OeJ0K B30MBa-
€M ¢ HeOOJIBIINM KOJIMYECTBOM BO/JIbI, BIMBAEM B OXJIAXKICHHYIO KEJIATHHOBYIO Cpey, XOPOIIO
B30anTeiBaeM M HarpeaeMm. [locne BeimameHus Oenka cpefa CTaHOBHUTCS mpo3padHoit. Cpemy
bunbTpyem, crepunuzyem (20 muH. nipu 2 at™. u +120°C).

I) KapTodeJbHbIN arap:

100 r mpomeITOro Kaprodens Hape3aeM JIOMTHKaMmH, 3aiuBaeM S00 M1 BOJOTPOBOIHOM
Bobl, BapuM 30 muHyT. OTBap QMIBTPYeM yepe3 BaTy W JTOBOAMM JO MEPBOHAYAIBHOTO 00be-
Mma. K momydenHoil sxuakoctu no6asnseM 2% arap-arap, KUISTHM J0 €ro pacTBOPEHHs, yCTa-
HaBiuBaeM pH cpensl = 7. Cpeny crepunuzyem (20 muH. nipu 2 at™. u +120°C).

1) MUBHOE CYCJIO:

3epHa sSUMEHS 3aMauMBaeM B XOJIOJHOHM Boje u npopammbaeM npu +35°C. Ilocne toro
KaK pOCTKH OyIayT BIBO€ OOJbllle ATUHBI 3€pHA, MOCJIEIHHE BBICYIIMBAEM JO BO3AYII- HO-
CyXOro cocTosiHus (IosiydaeM cojof). s mpuroToBieHus cycia oo/l KPYITHO pa3MaiblBaeM
u 6epem 250 r Ha 1 11 Bozbl. CMech nmoporpeBaeM npu +57°C 10 ucuesHOBeHHUsI pe-
akuuu Ha kpaxmai. [IpoOsl Ha ocaxapuBaHue KpaxmMaia MpoBoauM B ¢pappopoBoii HallIke.

Cycno mpouexnBaeM uepe3 Bary, 3aTeM (uiIbTpyeM uepe3 OymaxHblil ¢pmibTp. Cpeny
crepunuzyeMm (10 mun. npu 2 at™. u +120°C).

e) cycao-arap:

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

1)I[p0>K>KeBaH BOJA: 25 T cyXHX ApoxoKer 3amenrBaeM B 250 M Boabl, KUNSATUM 10 Mu-
HYT, GUIbTpyeM uepe3 OymMakHbIi QuiibTp u crepunusyem (20 muH. npu 2 at™. u +120°C).

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

3) Hdpoxokesoit akctpakT: 100 r aposokedt kunsatuM B 100mMi1 Bojibl B TeueHue 1 vaca, OT-
¢mIbTpOBBIBaEM uepe3 OyMaxHbIil puiabTp, crepunusyeM (20 mun. ipu 2 at™. u +120°C).

3) 0000BbIi IKCTPAKT:

50 r ¢aconu u 1 1 BOABI BapUM JI0 TOTOBHOCTH TakK, YTOObI 600! HE pa3Bapuinch. OTBap
bmIeTpyem depes Bary, 100aBuM K HeMy 10 r caxapa W TOBOJHMM JO IEPBOHAYAIHHOTO OhEMA,
pH - cnabomenounas. Crepunuzyem (20 mun. nipu 2 atMm. u +120°C).

H) coeBasi cpela ¢ rJIKK030ii:

1. B coOTBEeTCTBUU C PYKOBOJICTBOM JIeJlaéM HAaBECKU KOMIIOHEHTOB cpenbl, 1/11.: KoHPO4 -
0,5 r; KH2P04 - 0,5 T; MgSO04 - 0,1 T; CaS04 - 0,1 ; NaCl - 0,1 r; comn Mo*?(na BEIGOD) - cliensl;
CeHi206 - 10,0 r; coeBast myka - 10,0 r; arap-arap - 15,0 r;

2. TlpuroToBieHHYIO cpeay (Ha arap-arape) KUISTHM, pa3liiBaeM 10 mpodupkam Ha 1/3
o0riero o0beMa, 3aKpbIBaeM BaTHBIMHU MPOOKAMHU.

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

4. 3BnekaeM M pacKkiaiblBaeM Ha KOCAKH Ha 24 yaca.
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5.bakTepeonornueckoii metiei (mpeaBapuTeILHO MTPOKAIIGHHON ) Yepe3 24 yaca 6epeM 1mo-
CEBHYIO KYJIbTYPY U HAHOCUM Ha KOCSIK.

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

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

HaBecku conelt u caxapo3sl (caxapo3sa - 2,0 r, kanuit pocdoprokucisiii - 0,02 T, Kaapui
yraekucibii - 0,5 v, marauii cepaokucieiit - 0,03 r, arap - 2,0 r, Boga guctmiupoBanHas - 100
MJI) BBICHIIIAEM B KOHHMYECKYIO KOJIOy M MPHIIMBaeM AMCTUUIMPOBaHHYI0 Boay. Comaeprkumoe
KOJIOBI TIIATETHHO pa3MEIIMBaeM, BHOCUM MEJIKO Hape3aHHBIM arap W HarpeBaeM pacTBOP JIO
MOJIHOTO PAacTBOPEHUS arapa. 3aTeM 3akpbiBaeM KoJOy BaTHOW MPOOKOi, pacTBOp KUMATUM 15
MUH. U, HE OXJIXK/]Ias1, pa3uBaeM TOHKHUM cJioeM B vaiku [letpu.

Tema «I/I}mcenep asi OMOTEXHOJIOTHS»

JlaGopaTopHas padora Ne2-3 (4 4)
Tema: buoTexHoJ10rusi B NMIIeBOH NPOMBIIIJIEHHOCTH
OnbIT 1: MOJOYHOKHCIIOE U MACJITHOKUCIIOE OpOXKEeHNE
Leab padoTbi: paccMOTPETh OMOXUMHYECKHE TPOIECCHI, JIEKALTIE B OCHOBE MOJIOYHOKHUCIIOTO
OpO’KEeHHUS; ONPEAENIUTh POJIb MUKPOOPraHU3MOB B TE€XHOJOTMU MPUTOTOBIIEHUS KHCIOMOJIOY-
HBIX TIPOAYKTOB.
Marepuansl u odopyaoBanme: xosObl - 100 My, nunusaapst - 100 v, nunerku - 5, 10 mu,
AIEKTPOIUIUTKH, CIUPTOBKHU, MUKPOCKOIIBI, IPEIMETHBIE U MOKPOBHBIE CTEKJIa, OaKTepHalbHbIC
NETII, BOPOHKU CTEKJISIHHBIE, (DUIBTpOBaJbHAsA Oymara, BaTHbIE NMPOOKH Ha KOJIOBI; MOJIOKO
(cBexee), pactBopel: NaOH (0,1 u), AgNO3 (10%), NH4OH (13%), KMg04 (5%), FeClz (5%),
H2S04 (p = =1,84 r/cM), C2HsOH (96%), Bona (nuer.), heHondTanenH, MeTH JEHOBbI CHHHIL.
Xoa padoTbI:
4. OmnpenensieM HaYaJIbHYIO KUCIIOTHOCTh MOJIOKa, TUTpys 10 M mosioka, paz6asienHoro 20 mu
BOJIBI (1MeT.) ¢ nobaBneHueM 2-3 kanens ¢perondranenta, pactrsopom 0,1H ruapokcua HaTpus.
4. PaznuBaeM MoJIOKO B KOJIObI 00BbeMoMm 100 mir o 40-50 mu1, 3akpbiBaeM WX BaTHBIMH MPOO-
KaMHU.
4. Onny xon0y HarpeBaem Ha snektporutuTke 10 100° C, Bropyto u Tpetsio 10 30°- 40°C u 60°
- 70°C.
4. ITpoOsl momenaeM B MHKYOalmoHHbIN 1mKad Ha 24 yaca npu temneparype 20° - 22°C.
4. Yepes 24 yaca BU3yaJbHO ONpPEEIsieM OTJINYMS CIYCTKOB B KOJIOAX C pa3iUYHBIMU IPOOaMH.
4. IIpoBOAMM MHUKPOCKOIIUYECKOE MCCIEA0BaHUE MUKPOQIIOPHI: OAKTEPUOIOTMUECKYIO METII0
BBOJIUM B CTYCTOK M TIOBEPHYB BOKPYT CBOel ocH, u3BjiekaeM. CrycTOK pa3ma3blBaeM Ha Ipel-
METHOM CTEKJIe TOHKHM clioeM, 0e3 Boabl. CymmuM Ha Bo3ayxe. DUKCHUpyeM CMEChIO CITUPTa C
sapupom (1:1), HECKOIBKO pa3 HAHOCS CMECh HAa Ma3oK U ciuBas ee. DUKCUPOBaHHBIN Mpenapar
OKpaIlliBaeM METWJICHOBBIM CHHUM B TE€YEHHE 2-3 MUH., IPOMBIBAEM BOJIOH, BHICYIINBAaEM H
MHUKpPO- CKOIIUPYEM C UMMEPCHEM.
4. OnpenensieM 00pa30BaBIIYIOCS MOJIOYHYIO KUCIOTY TIO pa3HocTu koymuectBa 0,1H pacTBopa
THJIPOKCUA HATPUs, MOMIEANIET0 Ha TUTPOBAHHE MOJIOKA B KOHIIE OIbITAa U IPU €ro MOCTaHOBKE.
Jns turpoBanus 6epem 5-10Mi1 mpoKHCIIEro MOJIOKa, MoMmeliaeM ero B koi0y Ha 100mu, no-
OaBiisieM BOITHOE KOJIHMYECTBO BOJBI (Auer.), 1-2 xarum denondranenna u turpyem 0,11 pac-
TBOPOM THUIPOKCHUJA HATPHS MPU MOCTOSIHHOM MOMEIIMBAHUM JIO0 MOSIBICHUS YCTONYMBOIO Cla-
60opo3oBoro okpamuBanus. (Eciy Ha mOBEpXHOCTH MPOKUCILIEr0 MOJIOKa 00pa3oBasiach IUIEHKA,
TO €€ CABUTAaeM B CTOPOHY, a 3aTeM pa3OuBaeM cryctok.) KucioTHocTh MoJioka BbIpaxatoT B %
COJIepKAHUU MOJIOYHOM KHchoThl. st 3toro crneayer obvem 0,1H pacTBOpa THIpOKCHAA
HATpHs, TOTpadeHHbIN Ha TuTpoBaHue 100 mi Mosoka, ymHOkuUTh Ha 0,009 (T.K. MoneKysipHas
macca MosiouHod kucnotel 90). lns npurorosnenus 1a 0,1n pactBopa Tpebyetcs 90r; (B 1 1
0,11 pacTtBopa coaepxutcs 9T, B 1 mit - 0,009 T MOJTOYHOM KHUCIIOTHI).
4. OmpenensieM HaJIMYUEe MOJOYHOW KUCIOTHL. CKHUCIIee MOJIIOKO OT(HUIBTPOBBIBaEM uepe3 Oy-
MaXXHBIN CKJIaq4aThiii GuinbTp. OUIbTpaT UCMIONB3yeM TSI KaUeCTBEHHOW pEaKIMu Ha MOJIOY-
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Hy10 KucaoTy. B kon6y emxocthio 100 Mur BHOCHMM nUTIETKOM S5 M1 huiIbTpaTa, J00aBIsIeM 2 MII
CEpHOI KHUCIJIOTHI (KOHLL.) U HarpeBaeM 10 KumeHus. [IpunuBaem no kamusam 5 mi 5% pactBopa
NepMaHraHara Kajius, KOTOpbIi 00eCI[BeUHBACTCS:
2KMnQOg4 + 3H2S04 = K2SO4 + 2MnSO4 + 3H20 + 50
5 CH3CHOHCOOH + 50 = 5CH3CHO + 5CO: + 5H20
9. T'opuibiko K0JIOBI HAKpBIBaeM (DUIBTPOBATIBHON OyMaroi, CMOUYCHHON aMMHAaYHBIM PacTBO-
poM HUTpaTa cepeOpa. YKCYCHbIN ajbAeTu BbI3bIBACT MOYEpHEHUE Oymaru ¢ cepedpucToii mo-
BEPXHOCTHIO.
10. OnpenensieM HaJMYKME MACISTHOM KHCIOTHI B KOJIOE C KUIISTYEHBIM MOJIOKOM. B mpoOupky
HaJIMBaeM 3-5 MJI IPOKHUCILIETO MOJIOKaA, nobasmisgeM 1-2 mi 5% pactBopa xsopuaa xenesza (111) u
HarpeBaeM Ha IJIJaMeHU ropesiku. PacTBop npuodpeTaer okpamnBaHue oT 0ypo-KOPUUHEBOTO 10
KpOBaBO-KpPacCHOTO:
3Ca(CH3CH2CH2COO0)2+2FeClz= 2Fe(CH3CH2CH,COO)3 + 3CaC1l>

Joka3zaTh HalMuue MaCJSTHOM KUCJIOTHI MOXHO, TpruOaBuB K 5 mut xuakoctu 0,5 mi 96%
stunoBoro crimpra U 1-2 M H2SO4 (kon1t.). I1pu B30anThIBaHUM U HArPEBAHWH TOSBIISICTCS 3a-
nax 3¢upa (aHaHac).
Omnbit 2: [TpurorosneHue 1ad0paTopHOM 3aKBaCKH
Heanb padoTbl: U3y4YUTh TEXHOJOTHUIO UCIIOIB30BAHUS TIEPBUYHOM U MEpecaouHol J1adopaTop-
HBIX 3aKBAaCOK.
OOopynoBaHue U peaKTHBbI: TEPMOCTAThl C ABTOMAaTHUECKUM PETYJIMPOBAHUEM TEMIIEPATYPBI,
PEaKTUBBI JUISl ONpeIeTIeHUs] KUCIOTHOCTH, CTEpUIIbHBIC MTUIETKH, KOJIOBl U MOJIOYHBIE OyThLI-
K{, CyXH€ W JKUJKHE 3aKBaCKH, IMEpBUYHAs JabopaTopHas 3aKBacka, 00€3)KMPEHHOE MOJIOKO
KHCIOTHOCTBIO He Oosiee 20° T, monmydeHHOE U3 HATYPaIbHOIO MOJIOKA MEPBOrO COpTa MIOTHO-
cThio He MeHee 1,028 xr/mP.

Xoa padoTbI:

1.06e3upeHHoe MOJIOKO pa3iuBaroT B KOOI Win MosiouHble OyTbuiku (0,3-0,511) u 3akpbiBa-
IOT BaTHBIMH ITPOOKaMH.
2.MoOn0KO CTEepUWIHM3YIOT MpU JaBJCHHH 2 aT™M. B TeueHue 10- 15 MUHYT npu Temmeparype
125°C, a 3aTeM OXJIa)KAAI0T J0 TEMIIEpaTyphl 3aKBalIMBaHus (cM. Tabu. 1).
3.B oxnaxxaeHHOe MOJIOKO HEMEAJIEHHO BHOCAT 3aKBAaCKy: Kpail (uiakoHa OOXKUTalOT U CYXYIO
3aKBacKy pacTBOPSIOT, A00aBIsAsA BO (UIAKOH CTEPUIbHOM MUIETKON 5-7 MII CTEpUIM30BAaHHOTO
MOJIOKA, MOATOTOBJIEHHOTO JUIsl 3aKBAalIMBaHUS. PacTBOPEHHYIO MOPLHIO 3aKBACKHU MEPEHOCAT
CTEpWJIBHO B CTEPUJIM30BAaHHOE MOJIOKO (KOJIMYECTBO MoJIoka cM. B Tabi.l). Ilpu ucnonb3osa-
HUU KMJIKOM 3aKBacKu MpoOKy (uiakoHa IMPOBOAST 4Yepe3 IJIaMsi TOPEJIKU U OBICTPO CHUMAIOT,
OTKPBITBIN Kpail elle pa3 MpOBOAT HaJl MJIaMEHEM T'OPEJIKH, MOCie Yero cojiepkumoe (prakoHa
BBUIMBAIOT B MTOATOTOBJIEHHOE MOJIOKO.
4.MonoKko mocie BHECEHUS 3aKBACKH TLIATEJIBHO NEPEMENIMBAIOT, ITOMEIIAIOT B TEPMOCTAT U
OCTaBIISIIOT B MOKOE A0 00pa3zoBaHus cryctka. [IpogomkuTenbHOCTh CKBAIIMBAHUS 3aBUCUT OT
BH/Ia 3aKBACKH.
5.I'oToBAT mepecasouHyl0 JIaDOpaTOPHYIO 3aKBAaCKy: B OXJIQXKJIEHHOE 10 TeMIlepaTyphl 3aKBa-
IIMBAHUS MOJIOKO CTEPUIIBHO BHOCAT 2-3% 1abopaTopHOM 3aKBaCKU. 3aTe€M MOJIOKO TIIATEIBHO
MepPEeMENINBAIOT U OCTABJISIOT B TEpMOCTaTe A0 00pa30BaHMs IJIOTHOTO CTYCTKaA.
6.Emxocts oxnaxnparor g0 +8-10°C, ucronb3yloT Ui OLIEHKM KauecTBa 3aKBACKH (KHUCIOT-
HOCTh, OPTaHOJICTITUYECKYIO OIEHKY). PaccMaTpuBarOT MUKpOCKONTMYECKU mpernapart. J[aHHbIe
[0 CBOMCTBAM, UCIOJIb30BAHUIO U OCOOEHHOCTSIM MPHUTOTOBJICHUS 3aKBACKU MPUBEACHBI B TA0-
JUIIe.
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JIaGopaTopHas 3aKBacka
rnepBUYHas nepecagoyHas
£ XapakTe- BKYC H Muxkpo-
ucnomsso- | F g g 8 5 § g | pucruka 3amax | cKommue-
3aKBacka BaHue B g = ° e X | 2 m | crycrxa CKHH
npomnssox- | = § g E g g 5 = npenapar
cree g g g E= S| Ez
3 3 = E £ g5 |[TE§
= g gz S| g%
§_ £ e | E2a
o = o
1 2 3 4 5 6 74 8 9 10 11
Me30(uIbHbIE [IPUrOTOB- 25-30 85-90 | 1 mpoums | 12-16 0,5-1 10-12 | xoumo- HUCTHIH, JUTUTOKOK=
CTPENTOKOKKH JIECHME TBO- Cyxoit Ha 2-3 8-10 muics, KHCJIOMO- KH, pexe
Str. lactis, Str. pora, cme- 2 1. Mo- OJHOPOA- | JIOYHbIX coOpaHHBIE
cremoris, Str. TaHel, Mpo- JloKa HBIH co ciaa- | B LIEMOYKH
acetoi-nicus WM | CTOKBAlIH, 6eiM  apo-
Str.diacei-lacnis | momamnero MaToM
¢ npeobnanaHu- | ceipa AxaueTy-
€M MOJIOYHO- na
KMCJIBIX CTpErn-
TOKOKKOB
e
1 2 3 4 S 6 7 8 9 10 11
auunoduIEHas Aumunopune | 37-40 100 — TO Xe 12-14 0,5-1 5-5,5 | oanopon KHCIIOMO- TO XK€
najio4yKa HOI'0 MOJIO- 130 2-3 4,5 - HblI. BS3- | JOYHBIA
ibm. acidophilum| ka, aumzuo- 5.5 Kku#, Jgo- | 6e3  mo-
¢unsHOM MyCKaeTcss | CTOPOH-
MacThl CU3H- HUX TIPUB-
CTOCTH KycOB
rpubkoBas kedupa 18-22 95- lyacts 20-24 - - KUAKAH ocTphIH KHCJIOMO-
KeupHas 100 rpubkoB MEHUCTBIA | ApOoxKe- JIOYHBIE
Ha 30-50 BOM co | crpenro-
yacrei crienvu- | KOKKH, €au-
MOJIOKa YECKUM HUYHBIE
MPHBKY- KJIETKH,
com CCKOTUICHUS
OpOXCKEH H
najgo4ex
MPOU3BOACTBEH- TO Xe 18-22 95- - - 1-3 10-12 | aHopon KHMCIIOMO- TO *e
Has kepupHas 100 Herit, JIOYHBIH C
KOHCH- BBIPQIKEH-
CTeHUMA HBIM
KUIAKON JPOXK-
CMETaHBI IKEBBIM
BKYCOM
y s T
1 2 3 4 S 6 7 8 9 10 11
c npeoGiana- TO XKe 24-25 85-90 1nopuus 14-18 0,5-1 10-12 POBHBEI#H, YUCTHIHA, JANIIOKOKKH
HEM C.IMBOYHO- CyXoH Ha TUIOTHBIA KHCJIOMO-~ OAUWHOYHEIE
ro  CTPenToKoK- 21 mouo- OaHOpOA- JNIOYHBIH, M cob-
Ka Ka; l nopun HBIH, cme- | cauBOuY- PaHHBIC B
A Kuako# | 14-20 2-3 12-14 | TaHO- HBIH LIENTOYKH
Ha 2,51 o6pasHEIit
MOJIOKa
c noGasineHueM CMeTaHBl 24-25 85-90 1nopuus 14-18 0,5-1 10-12 OOHOPI- H9UCTEIH, TO e
u Ges snoGasne- cyxoifi Ha 2-3 12-14 | HbIA, HEXKHBIH,
HAA Str. "I‘ha- 2 n mono- TIOTHBIH, KHCIIOMO-
mophilus Ka SRR HoULi
6e3 BeLIC- co cna-
JIEHMs GBIM
CEIBOPOT=- apoMatroMm
KM
TepMOod HIbHBIH PSXKEHKH, 40-42 80-90 Inopums 12-18 0,5-1 5-5,5 POBHBIii, YHUCTBIH, TO XKe
CTPEOTOKOKK BapeHua, CyXxoH Ha 2-3 2-3 FUIOTHBIT KHCIOMO-
MOGHTENB- 100m1 NOYHBIH,
CKOH  cMme- MoJIoKa MPHATHEIH
TAHBIL
MAaTOYKH #Horypra, 40-42 100 - TO Ke 12-18 0,5-1 5-5,5 | poBHbIH, HHCTBIHA,
HanMTKa 130 2-3 3,5- TJIOTHBIA KHCIIOMO-
«FOxHBII, 4,5 OJAHOpOA- JIOYHBIHA,
IIPCTOKBLIHA HBIH

JlabopaTopHasi paGora Ned (2 1)

Tema: O0Hapy:keHHe XMMHUYECKOH aAKTUBHOCTH (pePMEHTHBIX CHCTEeM MHKPOOPraHHU3MOB
U BJIMsIHUE (PAKTOPOB BHEILIHEH Cpelbl Ha ee POsIBJICHHE
Heanb padoThbl: TPOBECTH OMBITH IO OOHAPYKEHUIO OMOXWMUYECKONW aKTUBHOCTH (DEPMEHTOB,
OTIPENIeNIUTh YCIIOBUS, IPU KOTOPBIX MPOSBIISIETCS UX MAKCUMAJIbHAsl aKTHBHOCTb.
PeaxTuBsbl u o6opynoBanue: ['napokcun Hatpus (10% pactBop), cynbdar meau (5% pactBop),
caxapo3a, BoJa IMCTHJUIMPOBaHHAs; CTaKaHbl TepMocToiikue - 100 mi, mpoOupKH, CIUPTOBKH,
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CIUYKH, CTYIKU C MECTUKaMH, IIMaTeNd, 3aXUMbl JJi1 MPOOUPOK, IITATUBBI AJI OOJBIIMX U
CpeIHMX MPOOUPOK, BECHI C pa3HOBECAMH, TeMHas Oymara, JJIeHKOIUIACTHIPb.
Xoxa padoTbI:

5. IIpuroToBuTH ABE HABECKU IPOAOKEH 110 1 T.

6. HaBecky Nel u3menbuuTh B CTyIKE 0 MOPOIIKOOOPA3HOTO COCTOSAHUS (Pa3pyILICHUS KIIETOK).

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

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

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

10. BeiBoas!.

Tema «IKoJiornueckass OMOTEXHOJIOT U

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

Xon paboTsi:

1. ITony4yenue 0aKTepHaJIBLHOIO y100peHHs
Jlnst MTHOKYJISIIMK CeMSIH B JIEHb IIOCEBA COM M (pacojM TOTOBIT OaKTepHabHO-MOJINOIEHOBYIO
CMeCh CIIeIyIOIIUM 00pa3oM: B YaLIKU CO IITPUXaMU BHOCAT 1o 2,5 mi 2,25% p-pa monubaara
ammonus. Hltpuxu cmbiBatoT. IlyTeM BCTpsAXUBaHUS MOIY4arOT OAHOPOJHBbIE OakTepuaIbHbIE
CYCIIEH3UH - HUTpParuH U a3oToOakTepuH. /[aHHbIMM OakTepHaIbHBIMM YJOOpeHUsIMH 00paba-
THIBAIOT CEMEHA COM (HUTPAaruHoM) U ¢acoiu (a30T00aKTEpUHOM) U3 pacuera 2,5 Ml CycneH3un
Ha 250 r. Ilocne HaHeceHUs CyCIEH3UM CEMEHA TILATENBHO MEPEMEIINBAIOT, MOACYIINBAIOT U
BBICEBAIOT.
2.00paborka nmoceBHOro MaTepuaJa
B npoOupky nuamerpom 21 MM u BeicoToi 200 MM MOMEIIAIOT MOJIOCKY (PHIBTPOBATIBLHOU OY-
maru (mupuHa 200mMm, BeicoTa 150 MM), CII0’KEHHYIO FapMOLIKOM U 3aTEM CBEPHYTYIO B PYJIOH.
Jlns monnepkaHus BIaXXHOCTU BOKPYT CEMSH B BEpXHEW 4acTd pyJioHa JieiaroT yriayOsnenue. B
npobupky BHOcAT 20 - 30 M1 IHUTATENBbHOM IJIi pacTEHUsl Cpellbl CIEIYIOLIEro cocrasa, I/
K2HPO4 - 1,0 r; MgS04 - 1,0 r; CaS04 - 0,5 r; (NH4)2M004, FeS04, MnS04, H3BO04 - ciespr.
[TpoOupKy 3aKpBIBAIOT U CTEPUIM3YIOT B aBOTOKJIaBE B TeueHHe 30 MUHYT. B moaroToBineHHyto
NpOOUPKY ¢ GUIBTPOBAIBHON OyMaroi BbICAKMBAIOT MO OJJHOMY CTEpUILHOMY CEMEHU COM UJTU
daconu u BHOCAT 1 MJI CycnieH3uH KIIyOeHbKOBBIX OakTepuil (conepxanue 1 MitH. KiaeTok/mi). B
KOHTPOJIbHBIE TPOOUPKU BHOCAT 1 MI1 cTepuiibHON BoAbl. [IpobupkH, 3aKpbIThie BATHBIMH MPOO-
KaMH, UHKYOUPYIOT B TedeHue 3-5 cyTok npu 25-27°C o mpopacTaHusi ceMsiH cOM U (hacou.
3areM uX BBICTABIISIIOT HA CTEJIAXKH C JOMOJHUTENbHBIM OCBelleHHeM. [ 3aTeHeHus KOpHe-
BOM cHCTEMBbl pacTeHHH Ha MPOOUMPKH HAJEBAIOT KOJMAYKU M3 IUIOTHOM TEeMHON Oymaru wiu
TEMHOM MieHKU. B 1eHb BhIX0Ja cemsiaoiei npoOku u3 npoOUpOK BRIHUMAIOT, & BOKPYT CTEOIs
YKJIaJbIBalOT GUIBTP U3 BaThbl. [lo Mepe HEOOXOIUMOCTH, COOI0ast CTEPUIBHOCTD, B KXKIYIO
MPOOUPKY JOMOTHUTENBHO BHOCAT 10 10-12 M1 muTaTenpHOrO pacTBopa. Pactenus cou u daco-
J¥ B IMPOOMpPKAX CO CTEPHIIBHOW KOPHEBOW CHUCTEMOW BBIpaIIMBaIOT B TeueHue 15-30 cyToxk.
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BersBiieHo, uTo 17151 00pa3oBaHus KilyO€HBKOB Ha KOPHSAX 33 CUET UCKYCCTBEHHOM MHOKYJISLIMU
JI0OCTaTOYHO BBIpAILMBAaHUs PACTEHUH B IpoOUpKax B TeueHue 15-20 cyTok.

Tema ((CprLeBaﬂ 0a3a xuMHUYeCKoii NMPOMBIIIVICHHOCTH

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

JlaGoparopHasi padora Ne§ (2 u)
Tema: YMsirdyeHue Boibl HOHOOOMEHHBIM CIIOCOO0OM.
Kunkor B.B. IIpakTukyM 1Mo XMMHUYECKON TEXHOJOTUM M MPUKIAJTHON XUMUHU: y4eOHOE MOCO-
6ue st cryaenToB By3o0B / B.B. XKunkos. - barosemenck: Uzn-so BI'TLY, 2014. — 124 c.

Tema «OcHOBHBIE HAYYHbIC IPUHIMIIBI 1 3AKOHOMEPHOCTH XMMHY€ECKOIl TEXHOJIOIHI

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

JlaGopaTropHnasi padora Nell (2 4)
Tema: IlosyueHne aMmmMuaKa U3 a3oTa Bo3ayxa.
XKunkos B.B. [IpakTukyM Mo XMMHUYECKON TEXHOJIOTMU U MPUKIATHONW XUMHUU: y4eOHOE MOCo-
6ue st ctyneHToB By30B / B.B. )Kunkos. - biarosemenck: U3n-so BI'TIY, 2014. — 124 c.

JlaGopaTopHnas padora Nel2-13 (4 4)
Tema: Onpenesenne ABOIHON TOUKH ruapodocdar kaapuus - guruapodocdar Kaabuus
10 PACTBOPUMOCTH OKCHAA Kaabuus B (ocGopHO KUCIOTE.

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

JlabopaTopnasi pabora Nel4 (2 4)
Tema: IlosryuyeHue JIerkOIIaBKUX CTEKOJI.
XKunkos B.B. [IpakTukyM MO XMMHUYECKOH TEXHOJIOTUU M NMPHUKIAJHON XUMHUH: yueOHOEe MOCo-
oue s cryaeHToB By30B / B.B. XKunkos. - biarosemenck: U3a-so BI'TIY, 2014. — 124 c.

JlaGopaTtopHasi padora NelS (2 4)
Tema: IlosryuyeHre HUKeI1€BOI0 MOKPBITHA JIEKTPOXUMHUYECKHM CIIOCOO0M.
Kunkos B.B. IIpakTukym 1mo XuMU4ecKOW TEXHOJOTMH M MPUKIAJAHON XUMHUHU: yueOHOE MOCOo-
6ue s cryaenToB By30B / B.B. XKunkos. - biarosemenck: U3n-so BI'TIY, 2014. — 124 c.

JlabopaTopnasi pabora Nel6-17 (4 1)
Tema: OnpenejieHue KOPPO3HOHHON CTOMKOCTH METAJLJIOB B KHCJION U HEHTPAJBLHOH cpe-
Aax.
Kunkos B.B. IIpakTukym 1mo XuMU4ecKOW TEXHOJOTMH M MPUKIAJAHON XUMHUHU: yueOHOE MOCOo-
6ue ans cryaenToB By30B / B.B. XKunkos. - biarosemenck: U3n-so BI'TIY, 2014. — 124 c.

6 IMJAKTUYECKHUE MATEPHUAJIBI 111 KOHTPOJISA (CAMOKOHTPOJIA)
YCBOEHHOI'O MATEPHAJIA
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6.1 OIIeHO‘lHLIe CpeacTBa, MOKA3aTECJIH U KPUTCPUU OLICHUBAHUSA KOMIIeTeHIUii

HNupexc OuenovHoe Ioka3aTenu Kpurtepun ouennBanus
KOMIIe- CpeacTBo OLleHUBAHMS c¢opMHPOBAHHOCTH KOMIIETEHIM I
TeHIIUHN
[1K-1 Kontponbnas | Huskuii — Heyo- JOTTYCTHJT YMCJIO OIIUOOK U HEJ0UETOB
IK-5 pabora BJICTBOPUTEIBHO MIPEBOCXOAIIEE HOPMY, TPU KOTOPOM MO-
OIIK-1 J)KeT OBITH BBICTABJICHA OLIEHKA «3»
OIIK-2 IToporosslii — €CJIU CTYACHT IIPaBUILHO BBIIIOJIHUI HE
YAOBJIETBOPUTEIIb- | MEHEE MOJIOBUHBI PaO0OTHI MIIH JIOTYCTHII:
HO He OoJiee IBYX rpyObIX OIIMOOK; WK HE

OoJiee oJTHOM TPyOOii U OTHOW HErpyOOit
OLIMOKH U OJJHOTO HEJ0UETa; WK He Oojiee
JBYX-TPEX HErpyObIX OLIMOOK; WU OJTHOU
Herpy0oil OITMOKU U TPEX HEJ0UYETOB; UITU
MIPU OTCYTCTBUU OLIUOOK, HO MIPH HATTUYUU
YETHIPEX-TISITH HEJJOUETOB.

bazoBelii — xoporo

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

Bricokuii — oTimnu-
HO

paboTa BbInoNIHEHA 0e3 OMMO0K, YKa3aHbl
BCE pacyeTHbBIC POPMYJIbI, SAMHUIIBI U3ME-
peHusi, 6e3 OIMOOK BBITOJHEHBI MaTeMa-
TUYECKUE PACUCTHI

OrueT 1o nabo-
patopHoi pabo-
TE

Hwuskuit — Heyno-
BHGTBOpI/ITeJ'II)HO

CTaBUTCS, €CIIM JIONYIIEHbI CYIeCTBEH-
Hble OIINOKH (B X0J1€ 3KCIEPUMEHTA, B
00BsICHEHHH, B OPOPMIIEHUU PabOThI, IO
TeXHUKEe 0e30macHoCTH, B paboTe ¢ Bele-
CTBaMH M NpUOOpaMHU), KOTOPHIE HE HUC-
NPAaBISIOTCA JJaKe 110 YKa3aHUIO TPero-
JlaBaTels.

IToporosslii — yao-
BIIETBOPUTEIILHO

CTaBUTCS, €CIIM JIONYIIEHbI OJHA-IBE CY-
IIECTBEHHbIE OIMOKU (B XOJle JKCIepH-
MEHTa, B OOBSICHEHHH, B OQOPMIIECHUU
paboThl, 1O TEXHUKE OE30MaCHOCTH, B
paboTe c BemiecTBaMu U pudopamu), Ko-
TOpBIE HCIIPABISAIOTCS C IMOMOILBIO IIpe-
110/1aBaTesL.

bazoBriii —
10

X0po-

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

0) [OMyCTHMBI: HEMOJHOTA TPOBEICHUS
W opOpMITEHHST IKCTIEPUMEHTA, OTHA-/IBE
HECYILIECTBEHHbIE OIIMOKM B TPOBEICHUU
W 0hOPMIICHUH SKCIIEPUMEHTA, B TIPaBH-
Jax paboThl ¢ BelllecTBaMU U IpHOOpaMu

Bricokunn —
JIAYHO

OT-

a) paboTa BBINOJIHEHA [TOJHO, TPaBUIIBHO,
0e3 CyIIeCTBEHHBIX OIMOOK, C/IEIaHbI BbI-
BO/JIBI;

0) SKCIIEpPUMEHT OCYIIECTBJICH TIO IUIAHY C
YUETOM TEXHHUKU O€30MacHOCTH W TPaBUII
paboThl C BEUIECTBAMH M MPUOOpaMH;
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B) HMEIOTCS OpPTraHU3AIMOHHBIC HABBIKH
(mo[yIepKMBAETCST YUCTOTA paboyuero Mecra
U TIOPSIOK HAa CTOJIE, SKOHOMHO HCIIOJB3Y-
IOTCSI PEAKTHBBHI).

Tecr Huzkuii — 1o 60 3a BEPHO BBINIOJHEHHOE 3aJaHUE TECTUPY-
0ayuioB (HEyJOBJIe- | eMbI MOJy4YaeT MaKCUMallbHOE KOJHye-
TBOPUTEIBHO) CTBO OQJIJIOB, MPEIYCMOTPEHHOE JJISl 3TOTO
IToporogsrii — 61- 3a/1aHusl, 32 HEBEPHO BBIIIOJHEHHOE — HOJIb
75 Gannos 6amnoB. [locne mpoxoxaeHus Tecra CyM-
(ynoBneTBopu- MUPYIOTCS PE3yJbTaThl BBIIOJIHEHUS BCEX
TEJILHO) 3aJIaHuM.
bazoBsiii — 76-84 [logcunteiBaeTcss MNPOUEHT NPaBUIBHO
0aJuI0B (XOpOIIO) | BBIIOJHEHHBIX 3aJaHUM TECTa, MOCIE YETO
Bricokuit — 85-100 | 3TOT HPOLEHT MEPEBOIAUTCI B OLICHKY, PYy-
0aJIoB KOBOJICTBYSICh YKa3aHHBIMU KPUTEPHUIMHU
(0TIIMYHO) OLICHUBAHMUS.

Pedepar Huzkuit — neyno- Tema pedepara He pacKpbITa, OOHAPYKH-
BJIETBOPUTEIILHO BAETCS CYLIECTBEHHOE HENOHUMAaHUE IIPO-
0JIEMBL.
[Toporossiii — MMEIOTCSl CYLLIECTBEHHbBIE OTCTYILJICHUS OT
YJIOBJIETBOPUTENb- | TpeOOBaHMI K pedepupoBannto. B yacr-
HO HOCTH: T€Ma OCBEILIEHA JIMIIb YACTUYHO;

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

ba3oBslii — x0po1o

OCHOBHBIE TpeOOBaHUS K pedepary U ero
3alUTE BBIMOJHEHbI, HO MPHU 3TOM JAOIY-
LIEHbl HENOYETHl. B 9acTHOCTH, MMeOTCA
HETOYHOCTU B M3JI0)KEHMH Marepuaia; oT-
CYTCTBYET JIOTHMYECKas IOCIEA0BaTENb-
HOCTb B CYXJICHHUSX; HE BbIIEp:KaH 00BEM
pedepara; umeroTcsa ynymeHus B opopm-
JICHUH; Ha JONOJHUTENIbHbBIE BOIPOCH MIPH
3aIUTE JIAaHbI HEMOJIHBIE OTBETHI.

Bricokuii — ort-
JINYHO

BBINIOJTHEHBI BCE TPEOOBAaHUS K Hamuca-
HUIO ¥ 3amure pedepara: o0o03HaueHA
npobsiemMa U 000CHOBaHA €€ aKTyaJIbHOCTb,
ClleNaH KpaTKUi aHallu3 PasInYHBIX TOYEK
3peHHs Ha pacCMaTpPHBaeMyIo IPOOIeMy H
JIOTUYHO M3JIO’KEHa cOOCTBEHHAs TTO3UIIHS,
c(OpMyITUPOBAHBI BBIBOIBI, TEMa PaCKPhI-
Ta TOJHOCTHIO, BBIAEPIKAH 00BEM, COOIIIO-
JICHbI TpeOOBaHMs K BHEHIHEMY Odopmiie-
HUIO, JaHBl MPaBUJIBHBIC OTBETHI Ha JO-
MOJIHUTEIIbHBIC BOITPOCHI.

Kpyraslii cton

Huskuii — 1o 60
OaoB (HeyI0-

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

BIICTBOPHUTENIHHO) JKET ObITh BBHICTABJICHA OIICHKA «3»
[ToporoBsrii — 61- CTYJICHT OOHapy>XWBaeT 3HAHWUE W TIOHH-
75 GayioB MaHHE OCHOBHBIX IIOJIOKECHUI NTaHHOHU Te-
(YIoBI€TBOpH- MBI, HO:
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TEJIbHO)

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

2) HE yMeeT JOCTaTOYHO ITyOOKO M JToKa-
3aTeJIbHO OOOCHOBAaTh CBOM CYXJICHUS U
MIPUBECTH CBOM ITPHMEPHI;

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

bazoBeii —

76-84

0aJII0B (XOPOIIO)

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

Bricokuii — 85-100

0aioB
(0TIMYHO)

1) cTyZIeHT MOJIHO M3NlaraeT MaTepual, aa-
€T IpaBUWIbHOE OIPENEICHUE OCHOBHBIX
MOHSITHH;

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

3) u3naraet Marepual rmocjie10BaTeIbHO U
MPABUJIBHO C TOYKHU 3pEHUS HOPM JIUTEpa-
TYPHOTO SI3bIKA.

Occe

Huskuit — menee 3
0aoB (HEyI0BIIC-

TBOPUTENBHO)

PaCKprTI/Ie CMbICJIa BbICKA3bIBAHUA .

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

PAaCKpBIT, COAEPKaHUE OTBETA HE
JA€T PENICTABICHUSA O €T0 MMOHU-
Manuu. (0 6a/1J10B.

IIpencraBiieHne v MosicCHeHHeE COO-

CTBEHHOH IO3UIIMH.

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

HUS cOOCTBEHHAs MO3UIHUsA (TIpo-
CTO€ CcoTJIacHe WJIM HEeCoTracue ¢
CY’KJIEHEM aBTOPA BBICKA3bIBa-
HUSA).
Wnu coGcTBeHHAs MO3UIUS HE
npexacrasieHa. 0 6aioB.
XapakTep U YPOBeHb IPHBOAUMBIX
CY’KICHUI U APTYMEHTOB.
. CyX1eHus 1 apryMeHTBI
PacKpbIBalOTCS € OTIOPOM Ha Teope-
TUYECKUE MOJI0KEHUS, BBIBOJIBI U
(dakTuueckuit Mmatepuai. B xoxae
paccyXJIeHUH pacKpbIBAIOTCS pas-
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JIMYHBIE aCTIEKTHI TPOOIEMBI. 3
0ajLia.
. [Ipu packpeITUH HECKOJIb-
KHX aCIleKTOB MPOOJIeMBI (TEMbI)
CYKJIEHHS U apryMEHTbI IIpUBEJIe-
HBbI C OIIOPOI Ha TEOPETUYECKHE
II0JIO’KEHHUS U BBIBOJIbI, HO 0€3 uc-
[0JIb30BaHUs (PaKTHUECKOro MaTe-
puaia.
. Wnu packpeIT OJUH aceKT
npo0JIeMbl (TEMBI) U IPUBECHA
apryMeHTalus ¢ ornopoil Ha Teope-
TUYECKUE TOJI0KEHUs U (haKThie-
CKHU Martepuanl.
. Wnu nipu packpsITn He-
CKOJIBKHUX aCHEKTOB IIPOOIEMbI
(TeMbl) Cy>KJIeHUS U apTyMEHTBI
IIPUBE/IEHBI C OIIOPON Ha aKTHye-
CKUH Marepua, Ho 6e3 TeopeTuye-
CKHX IOJIO’KEHUI BBIBOJIOB.
. Wnu packpbIThl HECKOIBKO
acIIeKTOB MPOOJIEMBI TTPH HENIO-
CTaTKe TEOPETUYECKON UIU (PaKTH-
YeCKOW apryMeHTaluu. 2 daja.
. [lepeuncieHbl HECKOJIBKO
aCTIeKTOB MPoOJIeMbI (TeMbl) 6e3
apryMeHTaluu.
. Wnw 3atponyT nuiis oauH
acTeKT mpobIeMbl (TeMbl), IPUBE-
JIeHa TOJIbKO (paKTUUYecKast WIH
TOJIBKO TEOpETHYECKasi apryMeHTa-
mus. 1 0am.
3aTpOHYT JIMIIb OJIUH ACHEKT MPOOIEMBI
(Tembl) 63 aprymMeHTaluu, Wik apryMeH-
ThI U CY’KJIEHHsI HE COOTBETCTBYIOT 000C-
HOBBIBaeMoMYy Te3ucy. () 6aj1j10B

I1K-1 VYuebnsle 3ama- | Huzkuit — JIOMYCTHII YUCII0 OLIMOOK U HEI0UETOB
ITK-5 qu HEYJIOBJIETBOPH- MPEBOCXOAIIEEe HOPMY, TPU KOTOPO
OIlK-1 TEJILHO MOET OBITh BBICTABJIEHA OLEHKA «3)»
OIIK-2
[Toporossiii — CTYJEHT NMPaBUJIbHO BBIMOIHUII HE MEHEE
YIOBJIETBOPUTENb- | MTOJIOBHUHBI pabOTHI HIIH JIOMYCTUI: HE 00-
HO Jiee IBYX TPyOBIX OoMMOO0K; Uiu He Oosee
OJIHOM TpyOoO¥i U OHOI HerpyOoi omnoKu
Y OJTHOTO HeJoueTa; Ui He OoJiee IByX-
TpexX HerpyObIX OMIMOOK; UM OJHOW He-
rpy0o0if OIITMOKHU U TPEX HEJO0UETOB; UITH
IPU OTCYTCTBUM OIIMOOK, HO MIPU HAJTHMYUH
YEThIPEX-TISITH HEJIOUETOB.
bazoBelii — XOpO- | CTYAEHT BBINOJHHI PAa0OTy IMOJIHOCTHIO,
10 HO JIONMYCTHJI B HE: He Oosee OgHOM He-

rpy0oii OmMOKK M OJHOTO HEIouYeTa WU
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He Oosiee IBYX HEOYETOB

Bricoknii — pabora BbINIOTHEHA 6€3 OMNOO0K, YKa3aHbI
OTIMYHO BCE pacueTHbIC (OPMYIIbI, CTUHUIIBI U3ME-
peHust, 0e3 OIMOOK BBIOJIHEHBI MaTeMa-
TUYECKUE PACUYETHI

6.2 HpOMe)KyTO‘lHaﬂ aTTeCTanud CTYACHTOB 0 TUCIHNUIIJINHE

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

JUid oOLiCHMBaHMs pE3yJIbTaTOB OCBOCHUS JIHUCLUIUIMHBI IIPUMEHSETCS CIEHYIOIINe
KPUTEPUU OLICHUBAHUSA.

Kpurtepun oneHuBaHus yCTHOTO OTBETA HA 3a4eTe
OueHka «3a4TeH0» BBICTABIIACTCS CTYACHTY, €CIIU:

1. BOIPOCHI PACKPBITHI, U3JI0KEHbI JIOTHYHO, 6€3 CYIECTBEHHBIX OLUIMOOK;

2. [I0OKa3aHO YMEHUE WUIOCTPUPOBATH TEOPETUUECKHE MTOJI0KEHUSI KOHKPETHBIMU
IpuMepamy;

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

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

1. HE PacKpbITO OCHOBHOE COJIEpKaHHE yUeOHOIr0 MaTepuana;

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

3. JOMYIIEHbI OIIMOKU B ONPEAEICHUN MOHATHH, KOTOPbIE HE HCIIPaBlIeHbI TIOCIEe
HECKOJIbBKHMX HAaBOAAIINX BOIIPOCOB,

4. He chopMUpOBaHBI KOMIIETEHIIMH, YMEHHSI U HABBIKU.

TunoBblie KOHTPOJIbHBIC 3aIaHUA WM MHbIC MaTEepHUaJibl, HQOﬁXOI[I/IMbIe AJisl O €H-
KH peE3yJbTaTOB OCBOCHUA JUCHUITJIMHBI

NPUMEPHBIE KOHTPOJIbBHBIE PABOTbI
Tema «HKxeHEpHAA YIH3UMOJIOT D)

1. Ha3zoBure mTamMmbl MPOAYLEHTOB, HCHOJb3yeMble [UIsl TOJIy4YyeHUs (epMeHTa o-
acriaparuHassl. [lepeunciure npeabsBisieMble K HUM TpeOOBaHHUS.

2. CocTaBbTe CXeMy OMOTEXHOJOTUYECKOTO MTPOU3BOJICTBA (l-aCTIaparuHas3hbl.

3. 'onoBoii 06beM MpoU3BOCTBA Liexa OnocuHTe3a pepmenton coctasnseT 11000 muH y.e. Pac-
xon Ha 1000 MuH y.e. o-acmaparmHasbl CIEAYIOIIHN: cyibdaTa aMMOHUS 2,2 Kr, arerara
Hatpus 12,1 Kkr, skcTpakTa KyKypy3bl 53,4 kr. Onpezaenure Maccy KaKA0ro BUa ChIpbs (B
KT'), pacX0/1yeMOro LEeXOoM i OMOCHHTE3a 3a IO/,

4. Ilepeuncaure METOABI MIMMOOUIIM3AMK (PEPMEHTOB, OXapaKTEPU3yITe METO, UCTIOIb3YEMBIN

JUTS *MMOOWITA3AITUH Oi-acTIaparuHasbl.

5. OxapakTepusyiiTe MoJlyueHHE aclapardiHOBOM KHCIOTHI METOAOM MHUKPOOHOIOTHYECKOTO

CUHTE3a.

Tema «CpipbeBasi 6a3a XMMHYeCKOIl IPOMBIILIIEHHOCTH
1.CymmapHas peakuus moiyudeHus auBuHIWIA 1o crioco0y C.B. JleGeneBa BwIpaskaercs
ypaBHEHHUEM
2C2HsOH—CH>=CH-CH=CH> + 2H>0 + Ho.
Brixon auBuHmna cocrasisger 80%. Berauciaure, CKOJbKO KI' TWBUHUIIA MOXHO TOJYYUTHh U3
2000 M3 96%-ro crmpra (p = 80,0 kr/m®). (OtBet: 72,12 T1).
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2. Iex kapOuaHBIX cMoi Ha | T mpoxykmuu pacxoayer 30 M° 060poTHO# BoIbI. Beramcm-
T€ TOIOBYIO MOTPEOHOCTH IIeXa B XJIOpe UIA MpeayNpexieHus oOpa3oBaHUS OHMOIOTHYECKOM
IUICHKH B TEIJIOOOMEHHBIX aliaparax, €Cliid J103a XJIopa 8 MI/J, ero MpOU3BOJCTBEHHbBIE TOTEPU
— 12%. IlepronnyHocTh 00pabOTKH ABa pa3a B rof, a npouszBoauTenbHOcTh 1exa 9000 1/r. (Ot-
BeT: 484 T).

Tema «OcCHOBHbIE HAYUYHbIE IPUHIUIIBI M 32aKOHOMEPHOCTH XUMHYECKOH
TEXHOJIOTHI

1. Tomnuso. CoctaB, kinaccuuKaius, OCHOBHbIE XapaKTEPUCTHUKU TOILITUBA.
2. JlaTh CpaBHHTENBHYI XapaKTEPHUCTUKY aUIOTEPMUYECKUX TPOIECCOB Tra3u(uKaIim
TBEP/Or0 TOILJIMBA
3. Kakyro maccy 98%-Hol yKCyCHOU KHCIIOTBI MOKHO TONTyduTh U3 100 T TeXHUYECKOTro KapOu-
Jla KaJblys ¢ MaccoBoi nosieit mpumeceit 0,04? Oteer: 91,7 T.
4. Kaxkas macca 78%-HOW CepHOIl KUCIIOTHI HEOOXOIUMa JIJIsl TIOTY4EHUs CyIb(paTa aMMOHHS 13
ammuaka maccoi 102 kr? Otset: 377 Kr.

IPUMEPHI TECTOBBIX 3AJTAHUM

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

K kaxxmomy 3aaHuio 4acTH A JaHbl HECKOJBKO OTBETOB, U3 KOTOPBIX TOJBKO OJUH BEp-
HBIA. BeImomHUB 3a7aHue, BbIOEpUTE BEPHBIN OTBET U yKakUTe B OllaHKe 0TBeTOB. He Topomnu-
TECh, XOPOILIO 00AyMaNTe Kax/blil oTBeT!

3amanus 4yactu B MOryT OBITH TPEX THIIOB:

1) 3amanus, coaepikaime HeCKOJIbKO BEPHBIX OTBETOB;

2) 3alaHusl HA YCTAaHOBJIEHUE COOTBETCTBHS,

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

OtBeThl k 3aganusaM yactu C ¢popmynupyere B CBOOOTHON KpaTKoi (hopMe U 3alHChIBacTe
B OJIaHK OTBETOB.

Ha Bemonnenwue tecta orBoautcs 90 munyT. Ecnu 3anaHue He yaaeTcs BBHIIOTHUTH Cpasy,
nepeluTe K clieayomemMy. Ecim octaneTcst Bpemsi, BEpHUTECH K TIPOIYIICHHBIM 33 JaHUSIM.

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

[Ipu moAroToBKe K SK3aMEHY MO Kypcy OMOTEXHOJIOTMH 0c000€ BHUMaHUE cleayeT oOpa-
TUTH Ha BOMPOCHI OMOWHKEHEPUH, TaK KaK OHH SIBIISTIOTCS OCHOBHBIMH IPH TOATOTOBKE YUIHTE-
Jeit OMOJIOTHH. DTO CBSA3aHO C TEM, YTO OOJBIIMHCTBO U3 HUX HAXOMAT OTPAKEHUE B IIKOJIHHOM
Kypce oOmieit 6mosorun. s Toro, 4ToOsl M30€KaTh TPYAHOCTEN MPHU MOJITOTOBKE MO 0003HA-
YEeHHOH MpoOJIeMbl KPOME PEKOMEHJOBAaHHOTO CIUCKA JIMTEPATypPhl, HEOOXOIUMO OOpPaTUTHCS K
paHee U3YYCHHBIM KypcaM MUKPOOHOJIOTHH, ITUTOJIOTHH, TCHETHKH.

TecThl
MHUHUCTEPCTBO OBPA3OBAHUS U HAYKHU P®
BJIATOBEIIEHCKHNM T'OCYJIAPCTBEHHBIN NEJATOr'MYECKUI
YHUBEPCUTET
Tect ( OMOTEXHOJIOTHA)
Hucmpykyus onsa cmyoenma
Tecm cooeporcum 25 3a0anuit, uz nux 15 3a0anuii — uacmo A, 5 3a0anuit — yacmeo B, 5 3a0a-
Huit —yacmo C. Ha e2o évinonnenue omeooumca 90 munym. Ecnu 3a0anue ne yoaemcs 6vl-
noanums cpaszy, nepeiioume K cieoyrowemy. Eciu ocmanemcsn epems, éepnumecs K npony-
WieHHBIM 3a0anusam. Bepno evinonnennvie 3a0anusa yacmu A oyenusaromces 6 2 danna, ua-
cmu B — 2 6anna, vacmu C — 5 6annoe.
Yacts A
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K kaxaomy 3agaHui0 yacTH A JaHbl HECKOJbKO OTBETOB, U3 KOTOPBHIX TOJIBKO
OJMH BepHbIi. BbINOJIHUB 3a1aHue, BbIOepUTe BePHbIH OTBeT U YKa)XKUTe B 0JlaHKe O0TBe-
TOB.

A 1. HazoBute hepmenTsl, paspesatomue AByxienodeunyto cnupans JJHK no cnienuduye-
CKUM TIOCJIEIOBATEIBHOCTSIM, COCTOSIIMM U3 4-8 HYKICOTHUIOB, pa3zelisisi ee Ha (PparMeHThbI
CTpPOTO OIPEAEICHHBIX PA3MEPOB.

a) ToJMMepas3bl B) PECTPUKTA3bI
0) nurassl I') U30Mepassl

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

A 3. IlepeHoc reHeTHYecKoi HHGOOPMAIMH OT KJIETKH JOHOPA K KJIETKE PEIUITUeHTa, KOTO-
PBIN OCYIIECTBISICTCS MPU HEMOCPEACTBEHHOM KOHTAKTE KJIETOK MEXIy OO0 Ha3bIBaeTCs
a) TPAHCIYKIHUS B) KOHBIOTALIUS
0) Tpanchopmarnus T') CJIUSIHHUE MPOTOILIACTOB

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

A 5. 3a Bpemst pepMeHTAIIIM MUKPOOPTAaHU3M MPOXOAMT OTPEACICHHBIA IIUKI Pa3BUTHS,
KOTOpBI BbIpaxkaeTcsi B cMeHe (a3. Kakas ¢aza uCKycCTBEHHO yATUHSETCS MPH MPOU3BOJICTBE
OOJIBIITMHCTBA MEPBUYHBIX META00IMTOB:
a) nar-dasa B) cTaloHapHas Qasa
0) PKCIIOHEHIMANIbHAS r) ha3a oTMupaHus

A 6. Yto npousoiiaer, eciu OyayT JOMyIIEHbl OTKJIOHEHHUS OT TEXHOJIOTHYECKUX HOPM B
YTIEPOTHOM TUTAaHUHU
a) CHU3UTCS coJiepKaHKe OeJKa M yBEIMYUTCS KOJIMUYECTBO JIMIUI0B B OnomMacce
0) CHU3UTCS TIPOIIECC MOYKOBAHUS U JICTICHUS KIETOK
B) COKpATHUTCS BBIXOJ OHOMaCChI
T') BCOCHHUTCS KYJIbTYpalibHAsI )KUIKOCTh U IIPOU30MIET BBIOPOC €€ U3 armapara

A 7. Kakoil 3Tarn OTCyTCTBYET IpH MOJyYEeHHH KarCyJbHBIX MOJIMCaxapuoB OMOTEXHOIIO-
THYECKHUM CIIOCOOOM:

a) BbIJIEJICHUE, OUYNCTKA B) (pepMeHTaAIUSA

0) cenapanus I') pa3pylLIeHHEe KJIEeTOK
A 8. /1511 4ero UCNoNb3yTCS MUKPOMULIETHI B TIMTAHUH YEIOBEKA

a) UCTOYHUK OEJIKOB B) ICTOYHHK YTJIEBOJIOB

0) UCTOUYHUK SHEPTUU I') ICTOUHUK JIUITUI0B

A 9. PasHOBHUAHOCTAMU KaKOro0 METOJa MMMOOMIM3ALMU SBIISIOTCS: CTATUYECKUM, DIIEK-
TPOOCAXKICHUE, HAHECCHUE B KOJIOHKHU
a) aIcopOIIMOHHOTO
B) BKJIFOYEHHS B Telld
0) UCIOJIb30BAHMUS MOJYIPOHUIIAEMbBIX MEMOpaH
I') UCTIOJIb30BAaHUS CUCTEM JBYX(a3zHOrO THIA

A 10. Kakune 13 nepeynciieHHbIX HOCUTENEH, UCIOIb3yEMbIX B OMOTEXHOJIOTUH ISl KMMO-
OUITM3aIK, He OTHOCSTCS K TPYIINE OPraHMUeCKUX MOJMMEPHBIX

a) TOJMcCaxapu/Ibl B) MOJINYPETAHBI

0) Oenku I') TJIMHBI
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A 11. Kakoli u3 Ha3BaHHBIX 3JIEMEHTOB-OJIOKOB HE SIBJISIETCS COCTABHOW YacThIO XUMHUYe-
CKOM KOHCTPYKIIMU 00Pa3yIOMIEHCs PU XUMHUECKOW UMMOOHIN3AIK ()epPMEHTOB
a) HOCHUTEITb B) (hepMeHT
0) cimBKa r) cyocTpar

A 12. Kakoii ¢pepMeHT KUBOI CUCTEMBI, B OTCYTCTBHM OCHOBHOT'O CyOcTpaTa, KaTaau3upy-
€T HEPro3aBUCHUMOE BOCCTAHOBJICHHWE MOHOB BOJIOPOJIa ¢ 00pa30BaHUEM BOCCTAHOBJIEHHOTO BO-
nopoja

a) IeTuaporeHasa B) THIpOTa3a
0) HUTpOTEHAa3a ') peaykTasa
A 13. Kakoe BemecTBo HE MOXET CIY>KUTh CyOCTpaToM Ui 0Opa3oBaHUs METaHa apXxe-
OakTepusIMu
a) yKCyCHasi KHCIIoTa B) MypaBbUHAs KUCIIOTA
0) KuCIOpO.I T') METaHOJI
A 14. Kakoii neHHBIH TPOIyKT HapsLy ¢ Onorazom o0pa3yroT METaHOTEHHBIE aCCOLUAIIH
a) Butamua C B) BUTaMHH B12
0) ButamuH /| I') TJIIOKO3Y

A 15. Kakue 13 nepeqnciaeHHbIX O0akTepuil He MOTYT OBITh HCIOJIb30BaHbl KaK HCTOYHHUK
BBICOKOKAUECTBEHHOT'O TOIIMBA - BOJIOPO/Ia
a) aHa’pOOHBIC XeMaTpPOodHbIC OaKTEpUH B) mypnypHbie poToTpodHbBIE OaKTepUU
0) caxapOMHIICTHI ') IMaHOOAKTEepUHr

Yacrs B

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

1) 3apanus, conep:kamme HeCKOJIbKO BEPHbIX 0TBETOB;

2) 3a1aHus HA YCTAHOBJIEHHE COOTBETCTBHS;

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

B 1. Kakoii U3 nepeunciaeHHbIX MyTeH MOXET HCIOJIb30BAThCA JJIsl MOBBIMIEHUS YPdek-
TUBHOCTH (DOTOCHHTE3a y KYyIbTYpPHBIX PaCTEHUN
a) TOBBIIIeHNE KOAUIIMEHTa TIPEBPAILICHUS COTHEYHOM 3HEpTruu 10 4-5% 3a cueT yBenudeHus
TUTONIA/IN JIUCTHEB U UX PaHHET0 POPMHUPOBAHUS
0) co3/laHne UCKYCCTBEHHBIX (POTOCUCTEM
B) YBEITMUCHHE YHCIIA XJIOPOTIIACTOB B KJIETKE HA €AMHHUILY TUIOIIATH JIUCTA
') BMEIIATENIbCTBO B CUCTEMBI PETYJISIIIMK (POTOCUHTE3a
1) CO3/1aHUE SK30T€HHOM accoIMally ¢ a30TO0aKTepOM

B 2. Kakomy HampaBiieHHIO OMOTEXHOJIOTUH MPUHAAJIEXKAT JaHHbIE pa3padO0TKu

1) [TomyueHue mTaMMOB-TIPOIYIICHTOB A VHxeHepHas SH3UMOJIOTHs

2) IMonyueHnne U3BECTHOTO MPOYKTA, HO Jydlero kauectsa b buounxkenepus

3) buoouncTka B a3poTeHKe B Mukpobuonoruueckuii CHHTE3

4) [Nonyuenue 6uorasa 3 CbIpoil GMOMacChl I sHepreTryeckas GMOTEXHOJIOTUS

5) [lonyyeHue KOMMEpPUYECKOTO MPOIYKTa J1 sxonoruveckast OMOTEXHOIOTHS
B 3. YcTanoBu cOOTBETCTBHE MEXTY METOIAMH KMMOOMIIA3AIIMN M UX CITIOCOOaMHU

1) AacopOuroHHbIE A. BrirroueHue B TUIIOCOMBI

2) Mexannyeckoe BKIFOUCHHUE B TN b. MukpokancynupoBaHue

3) C ucnonp3oBaHMEM MOJTYIIPOHUIIAEMBIX MeMOpaH B. Mukpoamyibcun

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

B 4. CkoibpKO IPOIIEHTOB SHEPrUU Ma/AIOIET0 COJHEYHOro CBeTa (PaKTUUECKU 3aracaroT
KYJbTYpPHBIE PACTCHHUS?

B 5. K xakoMy pagy oTHOCSTCS TepMOGMIbHbIE OaKTEpUH, IPOAYLIEHTHI 3TAaHOJIA XapaKTe-
pusyromuecs 6ojiee BRICOKOW 3(h(PEKTUBHOCTHIO COpakMBaHUs caxapa M 00Jiee yCTOWYUBBIE K
ITaHOIy, YeM KJIACCHYECKHI OOBEKT JPO}OKU poaa Sacharomyeces.

Yacrs C

OtBernl k 3axanuaM yactu C ¢popmyaupyere B cBO00IHOI KpaTKoil ¢opmMe H 3anu-

cbiBaeTe B 0J1aHK OTBETOB.
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C 1. Kakoe BBICOKOKaUYe€CTBEHHOE TOILJIMBO MOIYYaIOT U3 OHOJIOTMYECKOTO ChIPhsSi HA OCHO-
Be coueTaHus poTocuHTe3a U PepMeHTALUH?

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

C 3. [lepeuncinure cCOBpEeMEHHBIE METOIBI MTOJTYYSHHS TEHOB, HCIIOJIB3YEMBIX B ITOCIIEIYIO-
UM JUIsl TEHETUYECKOT0 KOHCTPYHUpoBaHus in Vitro

C 4. Kak Hajla)xeHO MPOM3BOJICTBO YIIIEBOJOPOIOB HCIIOJIB3YEMbBIX B KA4eCTBE TOILTUBA C
UCIIOJIb30BaHUEM OJJHOKJIETOYHOM Boopociiu Botryococcus braunii.

C 5. Ilepeuncnure OCHOBHBIE TPEOOBaHUS, IPEIBABISIEMbIC K MaTepUaIaM, HCIIOIb3yEMbIM
B KaUeCTBE HOCUTEJICH ITPH UMMOOHITN3aluu ()ePMEHTOB.

Tect (XUMHYeCKAsl TEXHOJIOTHS)
Yacrs A
1. lnsa ynajeHusi KApOOHATHOM KeCTKOCTH MCIOJIb3YIOT rallleHyl0 U3BeCTh, COY, €/I-
Kkuii HaTp, TpuHaTpHuiidocdaT. Kakoe u3 Ha3BaHHBIX BellleCTB OKaskeTcs HanboJiee
3¢ PeKTUBHOCTD, €CJIH B3AITh UX OJIMHAKOBbIE KOJIH4YecTBa?
1) u3zBects;
2) TpuHaTtpuiidocdar;
3) enxuii HatTp;
4) cona.
2. Yro Takoe KOKcoBaHue?
1) paznoskeHue TBEpAOTo TOIUIMBA B MPUCYTCTBUU BO3ayxa mnpu Temnepatype 1000°C;
2) pa3noXkeHHe TBEPIOTro TOTUIMBA O6e3 gocTyna Bo3ayxa mpu temmneparype 1000°C  u BbIie;
3) HarpeBaHuUe TBEPAOrO TOIIMBA B MPUCYTCTBUU razoB mpu temmeparype 1000°C;
4) HarpeBaHue TBep1oro ToruMBa 10 Temmneparypsl 1000°C B Toke a3oTa
3. B kakmux anmaparax ocyuecTBJIsIeTCs] NOIVIOIeHHe AMMHUAKa U3 KOKCOBOIO rasa?
1) B ckpy0O0epax;
2) B peKTU(UKAMOHHBIX KOJIOHHAX;
3) B X0OJIOAWJIBHUKAX HEMOCPEICTBEHHOTO JIEHCTBUS;
4) B catypaTopax.
4. Kaxkoii u3 noJjiyuyaemMbIX POAYKTOB COCTABJIsieT HAaM0O0JIbIIYI0 MAaCCOBYIO 1010
NPH KOKCOBAHHMM TBEPI0I0 TONIUBa?
1) KOKCOBBIi ra3;
2) KaMeHHOYTOJIbHAs CMOJIa;
3) KOKc;
4) HazicMoJIbHAS BOAA.
5. OmpenesTe BHYTPEHHIOI CTPYKTYPY CTeKJIa.
1) TBEpIOE KPUCTATIINYECKOE TEINO;
2) pacTBOp ¢ OOJIBIION BA3KOCTHIO;
3) nepeoxiakI€HHBIN pacIlias;
4) oxyaxieHHast JKUIKOCTb.
6. B kakux me4yax BapsiT CTeKJ0?
1) xamepHbI€;
2) DIIEKTpOINeYn;
3) pereHepaTHUBHBIE;
4) TpyOuarsle.
7. Yro Takoe OeToH?
1) cMech 11eMeHTa ¢ BOJIOM 1 HAIlOJIHUTEIIEM;
2) cMeCh M3BECTH C BOJIOW U ITECKOM;
3) cMech 1IeMeHTa ¢ BOJION U U3BECTHIO;
4) cMeCh U3BECTHSIKA C THIICOM.
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8. Kakme cTaium oTCyTCTBYIOT IPH «KOPOTKOID cXeMe MPOU3BO/CTBA CEPHOM KHUC-
JIOTBI?
1) oOxur KOTYEIaHA;
2) noruonieHue SO2 BOOM;
3) cneuuanbHasi OYUCTKA;
4) oxnaxJieHUE B KOHTAKTHOM aIrapare.
9. YTo MOHUMAIOT MO TEPMUHOM KHUPKYJISIIMMOHHBIN ra3»?
1) a30TOBOAOPOHAS CMECH C OCTATKOM aMMHaKa, BO3BpaIllaeMasi B CUCTEMY;
2) aMMHUaK ¢ He3HAYUTEJIbHOU MPUMECHIO a30Ta U BOJIOPOA;
3) a30T u BOAOPO;
4) aMmMuaKx.
10. Kakum cnocodom otnessiercss KCI or NaCl npu nostyyeHuu ero u3 cuJibBUHUTA?
1) dnoranus u u3dUpaTeIbHOE PAaCTBOPEHUE MPU HATPEBAHUMY;
2) rpaBUTallMOHHOE OOOTaIICHHUE;
3) agcopOrusi;
4) skcTpakuus.
11. Kakum cnoco00oM noJiy4aoT aTlOMUHUI B IPOMBIIIJIEHHOCTH?
1) BoccTaHOBJIEHUE OKCHUA AIFOMUHUS BOJIOPOJIOM;
2) BICKTPOJIUTUYECKHIA;
3) MeTaI0TEpPMUYECKUI;
4) nupoMeTaTypruaecKHii.
12. Kakoii U3 nepe4ncjaieHHbIX HHKe MPOLECCOB SIBJISIETCS IPUMEPOM reTeporeHHoro
HEOOpaTHMOro IK30TEPMHUUYECKOr0 pouecca?
1) cunTe3 ammuaxa;
2) okucnenne SO2 B SO3;
3) 00HUT CEPHOTO KOJTYeaHa;
4) c)xuraHue cepsl.
13. Uro Ha3piBaeTcsl pacXoaHbiM K03 punuenTom?
1) pacxon Kax/10ro BUJa ChIpbsi, OTHECEHHBIN K €IMHUIIE [IEJIEBOTO MPOAYKTA;
2) Macca roToBOTO MPOIYKTa;
3) pacxoJ1 OJJTHOTO BU/1a CHIPbsI [10 OTHOLIEHHUIO K IPYTOMY
14. Kakoii npoAyKT HA3BIBAIOT KHUTPOOJIEYyM»?
a) CMeCh a30THOM KHUCIIOTHI C CEPHOM;
0) cepHasi KHCJIOTa, HACBIIIIEHHAs OKCHJIaMH a30Ta;
B) Q30THAs KHCJIOTA, HACBIIICHHAs! uMepoM okcuaa a3ota (N20a);
') pacTBOP OKCHJIOB a30Ta B a30THOW KHUCIIOTE.
15. Kakue npouecchl IPOUCXOASIT NPU Bapke cTekJa?
a) XUMHYECKHE;
0) GU3NKO-XMMHYECKHE;
B) TEPMUYECKHUE;
r) puznyeckue.
Yacrs B
16. Yem ompenensercs o0mias CKOpOCTh XUMHUYECKOTO Tpoliecca B peakrope? B kakux 00-
JIACTAX MOJKET MIPOTEKAaTh XMMUKO-TEXHOJOTHYECKHI mpouecc?
17.Tlo xakuM TpHU3HAKAM KIACCU(DUIUPYIOTCS PEaKIMHU, JIeXKAL[Me B OCHOBE XHMHKO-
TEXHOJOTMYECKOro mpoiiecca?
18. Yrto Ha3bIBalOT KOHTAKTHBIMU MaccaMH, KaKOB UX COCTaB?
19. Yto Ttakoe TexHoNorMueckas cxema mporecca? Kakumu MOTyT OBITH XUMHKO-
TEXHOJIOIMYECKUE CUCTEMBI?
20. UTo Ha3bIBAIOT TEXHOJIOTUYECKUM PEKUMOM U TapaMeTpaMu 3TOro pexxuma?
Yacts C
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21. CocraBUTh MaTepUaIbHBIN OajlaHC CHHTE3a aMMHaKa U3 YUCTON a30TBOJOPOTHON CMe-
cH, eciii BeixoJ coctasiisieT 95%. OrBer: m N2 — 0,876T; m Hy — 0,186T.

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

23. Yro Takoe BeIxoA npoaykra? Kak ero onpenenurs?

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

25. Tloyemy ipu OKUCJICHUH JUOKCH]IA CEPHI B TPUOKCHUJI CEPBI CTPEMSITCS TIOIICPKUBATH
temrepatypy B npeaenax 450-500°C? [louemy He MpUMEHSIOT 00JIee BEICOKYIO TEMITe-
paTypy, HECMOTPs Ha TO, YTO CKOPOCTh PEAKIIMU 3HAUUTEIHLHO YBEIIMUMUBACTCS?

TEMbI PE®EPATOB
OO01u11e mpodaeMbl TEXHOIOIMH MUKPOOHOJIOTMYECKOTO CUHTE3a
[loaroroBka u KyJ1bTUBHPOBaHUE OMOOOBEKTOB
[TuTarenbHble Cpebl, CIOCOO MPUTOTOBIICHUS, COCTaB.
OCHOBHBIE 3Tanbl OMOTEXHOJIOTHYECKOTO TPOU3BOJICTBA.
YacTHble OMOTEXHOJIOTNYECKOTO POU3BO/ICTBA.
brotexHonornyeckoe moxydeHue Oenka.
IlepcneKTHBBI COBPEMEHHOM OMOTEXHOJIOIMH B 00JIACTH aHTHOMOTUKOB.
MUKpOOHOIIOTHYECKOE MOTyUYeHHE OPraHUnIECKUX KUCIIOT.
Mukpo61oIOrn4ecKuii CHHTE3 BUTAMUHOB.

10. MuKpOOHOIIOTUYECKUN CHHTE3 AJIKAJIOUIOB.

11. IlpombiuseHHslii opranuueckuil cuntes. Knaccudukanms u oOmias XapakTepUCTHUKA
IIPOM3BOJICTBA MPOYKTOB MPOMBIIUIEHHOTO Oprannyeckoro cuare3a. CripbE. THITOBBIE XUMUKO-
TEXHOJIOTUYECKHE POLIECCHI.

12. Cunre3 meranoa. TexHoIOTHYECKas CXeMa IIPOU3BOICTRA.

13. IIpou3BOJCTBO 3THJIOBOTO CHHUpTAa. bHOXMMHUYeCKHil U TUAPOIU3HBINA CHOCOOBI MPOU3-
BOJICTBA. TeXHOJIOTHYECKasi cCXemMa IMPOM3BOJICTBA.

14. TIpou3BOJCTBO 3TaHOJA CIIOCOOOM KaTaIUTUYECKOM TMApaTalliy 3TUJIEHA. TeXHOJIOorH-
Yeckasi CXeMa IPOU3BOJICTBA.

15. IlpousBonctBo OyTanueHa. TexHonmoruyeckas cxema mpou3BOJICTBA.

16. TIpousBoncTBO M30MpeHa. TexHomornyeckas cxema mpon3BOJICTBA.

17. TlpousBoncTBO cTUpoia. TexHogornueckas cxema mponu3BO/ICTBA.

18. IIpou3BOICTBO Kampoiakrama. XUMH3M Ipoiecca.

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

20. TTpousBojacTBO aneTaigbaeruaa. TexXHOIOTHUECKas cXxemMa MPOU3BO/ICTBA.

21. TIpou3BOACTBO YKCYCHOW KUCIOTHI. TE€XHOIOTHYECKasi cxema Ipor3BOICTBA.

22. BpicokoMoneKyisipHble coequHeHns. CBONCTBA, KITACCH(HUKAIAS M METOIBI TTOTYUYCHHUS
BMC. TIlonumepuzanus. Knaccupukanus u xapakTepucTuka MeToaoB. lloimkoHaeHcarus.
Knaccugukarus u xapakTepucTuKa METOJIOB.

23. IlpousBoxacTBo wemt0n03bl. Cynb(UTHBINA crocod Mnpou3BoacTBa. TexHolornyeckas
cxema npousBozcTsa. CynbdaTHblil criocod Mpou3BoACTBa. TeXHOIOrHYECKas cxema Mpou3BOJI-
CTBa.

24. TIpon3BOACTBO XMMHUYECKUX BOJIOKOH. Kitaccupukaus u XapakTepUCTHKA XUMHYECKUX
BOJIOKOH. [IpuHImnuanpHas cxema npou3BoJCTBa. [IpoU3BOJACTBO BUCKO3HOTO BOJOKHA. TexHO-
JIOTHYECKasi CXeMa IIPOU3BOJICTBA.

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

CoNoOA~WNE
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26. ITpousBoacTBO TuTacTHUeckux Macc. Kraccudukamus, oOmas XapakTepucTH-
ka.[lonMKoHIeHCAIIMOHHBIE TTOJIMMEPHI U IMJIACTMACChl Ha X ocHoBe. [Ipon3BojacTBO (heHoma-
CTOB. XMMU3M U MPUHLIUIIKAATIBHAS cXeMa POU3BO/ICTBA.

27. Tlonmmepu3alMOHHBIC MOJMMEPHl U IUIACTMACCHI HAa WX OCHOBE. [Ipou3BO/CTBO TOJH-
stuieHa. TexHomornyeckas cxema Mpou3BOCTBA.

28. TIpow3BojacTBO OYyTaAMEH-CTUPOIBHOTO Kaydyka. TeXHOJOrHmuecKas cxema IPOHU3BOJI-
ctBa. [IpousBoacTBO pe3unsl. [IpuHiunuansHas cxema Mpou3BOJICTBA.

Jluteparypa
1. Baes, A.A. buorexnomnorus. M3narenbctBo «Hayka», Mocksa, 1984 — 309 c.
2. EropoBa, T.A. OcHOBbl OuorexHosoruu: YueO. mocoOue sl BBICII. Teld. y4eO
saBeaenuit / T.A.Eropoa, C.M.Kinynosa, E.A.)KuByxuna. — M.: M3narenbckuii 1eHTp
«Axanemus», 2003. — 208 c.

9CCE 10 JUCHIUIIJIMHE
[TpocMOTpeTh IEKIIMOHHBIE 3aIIUCH, TO3HAKOMUTHCS C BBICTABKOW JIUTEPATYPhl, IPOCMOTPETH B
3aJIe MEePUOINKE KypHAJIbl, paccMaTpUBAIOLIUe TPOOIeMbl OMOTEXHOJIOTHH.
Ilpuzomosums 3cce: bBUOTEXHOIOTHUS Ha CITy>KOE YEIOBEYECTBY.

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

1. IIpenmers! u 3aauu, CTpyKTypa OnoTexHonoruu. Mcropus pa3BuTHsi.
2. DOU3HKO-XUMHUYECKHE METO/IbI, UCTIONb3YeMbIe B OMOTEXHOJIOTHH.
3. CoBpeMeHHbIE METO/Ibl CO3/IaHMsI TPOMBIIIICHHBIX IITAMMOB MUKPOOPTaHU3MOB.
4. Perynsuusi MeTaboau3Ma B MUKPOOHOW KJE€TKe (peryssiius akTUBHOCTH, MEXaHHU3M HHAYK-
UM U PENpeccuH CUHTe3a (PepMEHTOB, aMMHOKHUCIIOTHBIM KOHTPOJIb MeTabosn3Ma, KaTaboIuT-
Hasl perpeccusi, TPAH3UCTEHTHas PENPECCHsl).
5. I'enetnueckoe KOHCTPyHpOBaHue in Vivo:

a) MyTareHes, IOJIy4€HHUE U BbIJEJIEHUE MYTaHTOB. Pe- BepTaHThI, ayKCOTPOPHI;

0) XpOMOCOMBI - OCHOBHOM I'€HETHYECKUI 2JIEMEHT MPOKaApUOTUUYECKUX KIIETOK;

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

r) (aru - BaxHeHIIMI MHCTPYMEHT M'€HETUYECKOTI'0 aHaJIN3a U KOHCTPYUPOBAHUS;

1) TIporiecchl OOMEHa HaclieICTBeHHOW MH(pOoMaIuel; Beaylue K peKOMOUHAIINK: THOPH-
JU3alMsl SYKapUOTHYECKUX KIIETOK, KOHBIOTALUs, TPAHCAYKLUS, TpaHchopMalus, CIUSHUE
IIPOTOILJIACTOB.

3. 'eneTrueckas pekOMOHHAIHS N Vitro:

a) wucrounuku JJHK ns knonupoBanus, metosl Boccoeannenus pparmenton JJHK;

6) meronsl BBeneHus JJHK B OaxTtepuanbHble KieTku. Tumbl BeKTOpoB. TpeboBaHus,
NpebsABIsEMbIE K BEKTOPaM;

B) KJIIOHMPOBaHUE, METOJbl HACHTH(PHUKAIMK KJIOHOB, COJAEpXKAIIUX PEKOMOMHAHTHBIE
JHK. YcnoBus skcnpeccnn 4yXepoaHbIX TEHOB B MUKPOOPraHU3MaX.

IV.Knerounas nHxeHepus:

a) KyJbTypa KJIETOK KHUBOTHBIX;

0) KyJIbTypa KJIETOK PACTCHHM.

Tema «bHOTEXHOJIOTMS M IHEPreTUKA»
DHepreTudeckas onorexnosorus. OO0mue 3a1a4m.
[Tonyuyenue 6uorasa.
[TorydeHune 3TaHOIA KaK TOTLIMBA.
[TpeBparieHre SHEPTUU COTHEYHOTO CBETA.
®DOTONMPOU3BOJCTBO BOJAOPO/IA.
OuncTKa CTOYHBIX BOJ,.

SouhkwdE
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INPUMEPHBIE YYEBHBIE 3AJTAYN

1. B anmapat a1 KOHBEpPCHHM METaHa C BOASHBIM MapOM MOAAIOT UX CMECh B COOTHOILICHUU
1:3. Onpenenutb NPOLEHTHBIN COCTAaB CMECH, e€ciu popearuposaio 50% cmecu.

2. Onpenenutbh Maccy KalblIMHHUPOBAaHHOW cojpl, coaepxkaiued 10% mnpumeceil, koTopas
HeoOxoauma s mpou3BoAcTBa 109,1 kr xpycransHoro cTekia cocraBa NazO * 3PbO ¢ 6S102

3. s cxxuranus 20 1 cMecu niponiaHa u OyTaHa u3pacxojoBaHo 124 i kucnopomaa. Ompe-
JEJIUTH MPOLEHTHBINA COCTAaB CMECH.

4. Kakyro maccy 65% a30THON KHCIIOTHI MOXKHO ITOJIYYUTh MOXHO MOJIYYUTh U3 2 T aMMHU-
aKa, eciM BbIXOJ MPOAYKTa OKHCIEHUSI B KOHTAKTHOM arrmapaTe coctapisieT 98%, a BbIXOJ KHuC-
JIOTHI B MOTJIOTUTEIbHBIX KOJIOHHAX cocTaBisieT 95% ?

21 X 263+0,98+0,95

NH37PHNO3 X = -m-=mmmmmmmmemmmemem e =69T
17 63 17
6,9 T ----- 65% 6,9 « 100
X ----- 100% X = --------m--mm--- =10,615T
65 OtBer: 10,615 1.

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

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

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

8. CocTaBbTe MaTepUaAbHBIN OanaHc Mpolecca HeUTpanu3auy a30THOW KUCIOThl aMMHa-
koM. KonmenTpanust a3oTHOM Kucinotsl — 55%, razoo0pasznoro ammuaka — 100%, HuTpara am-
MoHMsI — 85%. IloTepu aMMuaka U a30THOW KHCIIOThI COCTABIISIOT 11O 1%.

[Tpuxon Pacxon
VcxomHoe BEIIecTBO m, KT [TponykT, moTepu m, KT

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

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

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

Htoro 1660,8 1660,8

9. CocTaBUTh MaTepHANIbHBIN OallaHC CHHTE3a aMMHUaKa U3 YHUCTOH a30TOBOJIOPOIHOM cMe-
CH, €CJIM BBIXOJ] IPOAYKTa cocTaBisieT 95%.

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

11. CkoabpKO KaJIBIIMHUPOBAHHOM COJIBI, MeJla M KBAPIIEBOTO MEeCKa HEOOXOAUMO B3SATh IS
npoun3BojicTBa 100T okoHHOTO cTekiia cocraBa NaO ¢ CaO ¢ 6Si02?

12. Onpenenuth Maccy cynbdaTa aMMOHHS 1O OTHOILIEHHIO K PACXOAYEeMbIM KHCIOTE U
aMMHUaKy, eciu it moiydenus 1 T ero pacxoayercst 0,97 T 78%-ro pacTBOpa CEpHOIN KHCIOTHI U
09,27 T aMmmuaxa.

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

14. Onpenenuth Maccy BOJbI, HEOOXOMUMOMN ISl CHHTE3a 5 T KOHIIEHTPUPOBAHHOM a30T-
HOM KHUCIJIOTBI, €CJIM TOTEPU BOJBI COCTABISIIOT 5%. MlcxonHble BemecTBa — BO/1a, KUCIOPO/, IH-
Mep JTUOKCH/Ia a30Ta.

15. Cmemanst 70 Ma 40%-ro pactBopa u 80 mi 12%-ro pacTBopa cepHoi KMCIOTHI. Onpe-
JIEIUTh IPOLEHTHYIO KOHLIEHTPALMIO MOJyYEHHOI'O PacTBOpA.
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16. Xumuyeckoe coeauHeHue — ras, cogepxkammi 87,5 % yrnepona u 14,3% Bomopona,
5,25 r xoToporo 3aHuMaeT 00beM 2,8 1. OnpenesnnuTh CTPYKTypHYIO (OpMyITy, €Clii U3BECTHO,
YTO BEUIECTBO 00ECIBEYMBACT OPOMHYIO BOJY.

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

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

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

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

21.Beruncnuth BbIXOJ NpoaykTa (B %), €ciau npu Mpou3BOJACTBE | T HerameHoW M3BECTH,
coaepxamuiit 85% CaO, pacxoayercs 1,7 T u3BecTHsIKA, coaepxkaniero 6% npumecen.

22. Kakas macca 96%-ro TaHOIa MOXKET OBITH MOIydeHa u3 45 M° HepTsaHOTO Ta3a (06b-
emHas noust otaHa — 11%), ecnu morepu coctaBnsaroT 15% ?

OTtBert: 12,46 kr

23. Ilpu razuduxarmu 66 Kr yris ¢ MaccoBoi aoneit yraepoaa 55,6% nomyuwnu 11 M Me-
taHa. HaifTu BBIXO MpoyKTa OT TeOpeTudecku Bo3mMoxHoro. Orser: 16,06%.

24. Tlpu snextposn3e ximopuaa Hatpus npu cuiie Toka 1500A B TedeHue 36 yacoB ObLIO
noiy4eno 67,94 xr xmnopa. OnpenenuTs BBIXOA 1Mo ToKy. OTBet: 95,1%

25. Haligute Macchl UCXOJIHBIX MaTEpHUaoB JJsl MPOM3BOACTBA 1T KapOuaa KambIus, CO-
nepxkamero 10% mnpumeceit, ecnu antpaut mapku AK coxepxut 96% yriepona, a u3BecTb —
85% okcuna kanbpiusa. OTBer: m (M3BecTHsKA) = 926,47 xr; m (antpanura) = 527,34 Kr.

26. 13 100 xr TexHUYECKOro KapOuaa Kanbus, conepxamiero 80% kapouna, moay4dwmm 75
KI' YKCYCHOM KUCIIOTBI. HaifTu BBIXOJ MPOIyKTa OT TeopeTuuecKu Bo3MoxkHoro. Oreer: 88,89%.

27. O0beMHas 10Ji1 METaHa B MPUPOJIHOM Taze coctaBisgeT 95%. Onpenenure oObeM To-
Jy4eHHOoro aueruiieHa u3 240 1 meraHa, eciu ero BbeixoJ coctasisieT 60%. OrBer: 68,4 1.

28. PaccuuTaiite Maccy merunanerara (000YHbIA NPOAYKT MPOU3BOACTBA YKCYCHOM KHC-
JIOTHI) MOJIy4aeMOT0 Ha YCTaHOBKE MPOU3BOAUTENBHOCTHIO 2000 KI/4 yKCYCHON KUCIOTBI, €CIIU
BBIXOJI YKCYCHOU KHCIJIOTHI Ha CTaJIMM OKHUCIICHUS cOoCTaBisieT 97% Ha areraabJerull, a B METH-
nanerar npespaumiaercs 1% auneransaeruna. Orser: 12,85 kr.

29. U3 texHuueckoro kapOuma Kaapius Maccor 20 Kr MOJydYusIn aleTHIeH, PU MpoIryc-
KaHUU KOTOPOro uepe3 M30bITOK OpoMHOM Boasl momyuwnu 86,5 kr 1,1,2,2-trerpaGpomaTaHa.
Omnpenenure MaccoByro oo CaCz B TexaudeckoM kapouae. OrBet: 80%.

30. IIpu B3auMoeiicTBUN 2M°MOHOOKCH A yIyleposa u 5 M° Bojopoaa momyuunu 2,04 kr
MeTraHosa. HaliTu BBIX01 TPOIYKTa OT TEOpETUUYECKU Bo3MokHOTrO0. OTBeT: 71,4%.

31. Haiitu maccy aneranpieruia, KOTOpyr MOXKHO MOday4duTh U3 500 Kr TEXHMYECKOTO
KapOuaa kamibius, coxaepxkamero 10,4% mpumecei, eciaM BBIXOJ alleTalbJeruaa COCTaBISET
75%.

OtBet: 231 kr.

32. Kakyto Maccy MypaBbUHOM KUCIOTHI MOKHO MOJIYYUTh KaTaJUTUYECKUM OKHUCIEHUEM
420 m® mpupomHOTO Ta3a, comepxkamero 96% MmeTaHa (H.y.), €CIH BBIXOJ KHCIOTBI COCTABIAET
70% ?

OtBeT: 579,6 kT.

33. Haiftu maccy nemnono3sl 1 00beM 80%-ro pacTBOopa a30THOM KHUCIOTHI (IUIOTHOCTh —
1,151/cM®) HEOOXOAMMEIE ISl TIOMyYEHNs] TPUHUTPOLEIITIONO3HI Maccoit 990 KT, ecl BBIXOM ee
cocTaBisieT 66,7%. OtBet: 810 xr 1emmro10361 ¥ 1027 11 a30THOM KMCIIOTHI.

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

35. B peakTop /1S mOJy4eHUs BOJOPOAA MPOMYCTUIIN CMECh MOHOOKCH A YIJIEpoJa U BO-
JISTHOTO TIapa B COOTHOIEHHH 1:5. OnpenenuTs MpOLeHTHBIA cocTaB 00pa3oBaBIIeHCs Tapora3o-
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BOIl cMecH, eCJIH COJIepyKaHUEe MOHOOKCH/Ia YTepoa MOCie €€ BbIX0Ja 3 KOHTAKTHOTO afmapa-
ta coctaBisto 10%. Oteer: CO — 10%; H20 — 76,66%; CO2 — 6,67%; Hz — 6,67%.

36. Ilpu npokanuBanuu 48,3 T KpUCTAJUIOTHApPATa CyJibdaTa HaTpus oOpa3oBaiock 21,3 r
6e3BoHOM comu. OnpenenuTs COCTaB KpUCTAJUIOTHApaTa Cylb(haTa HATpusl.

OTtBet: Na2SOs4 ¢ 10 H20.

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

38. Ilpu meruapupoBanuu 4,24 Kr 3THIOEH30Ja MOJXYYHUIH CTUPOJ, BBIXOJ KOTOPOTO CO-
ctaBun 75%. Kakyio maccy pactBopa OpoMa B TETpaxJIOpUIE YIiieposia MOKeT 00eClBETUTD I10-
Jy4YEHHBIN CTUPOJI, €CIId MaccoBas J10Jist Opoma B pactBope coctasisieT 4% ?0TBet: 120 Kr.

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

OtBet: C3H9N nnu CHs — NH — C, Hs (MeTumaTHIIAMUR).

40. Haiitn maccy mponuiata HaTpus, KOTOPBIM MOXKET OBIThb IMOJIy4EH MPU B3aUMOJEH-
ctBuM 15kr nponanona-1 ¢ 9,2 xr varpus. Orser: 20,5 kr.

41. Kakas macca hopManrHa MOXKET 00pa30BaThCs, €CIM HCIIOJIB30BATh aJbACTHI, TOTYy-
YEeHHBIH NP KaTaIMTHIECKOM OKHCIeHnH 336 M° MeTaHa (H.y) KHCIOPOJIOM BO3/yXa, €CIIH BbI-
XOJl IPOAYKTa B peakuu okuciaeHus paseH 60% ? Otser: 675 kr.

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

43. Kakas macca 6eH301a notpedyercs it nmojaydeHus 279 Kr aHWIMHA, €CIIU BBIXOJ €To
cocrasisieT 75% ?0t1Ber: 312 kr.

TPEBOBAHUS K ®OPME OTUYETA IO JIABOPATOPHOM PABOTE

®opma otyera. OTUeT JOIKEH COJepKaTh Ha3BaHUE, IeNIb paboThI, ONMMCaHUE XoJa pPaldoThI,
CXEMBbI MPUOOPOB, pacueThl, TAOIUIIbI, Ipa(UKH, BHIBOI.

BOIIPOCHI K 3AYETY

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

CoBpeMeHHbIE METOABI CO3/AHUS TPOMBIIIIJIEHHBIX IITAMMOB.

OU3NKO-XUMUYECKUE METObI, IPUMEHsIEMbIE B OMOTEXHOJIOTHH.

MeTtobl reHeTHYecKoro KoHCTpyrpoBanus in Vitro. Mcrounnku JJTHK mis kinonuposa-

HUS, METObl BOCCOEAMHEHUSI (PParMEHTOB.

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

6. Tpancdopmanus. Mcrnons3oBaHre XpOMOCOMHOH U IJIa3MHUIHON TpaHC(OpMAIUH B
KOHCTPYHUPOBAaHUU IITAMMOB MUKPOOPTaHU3MOB.

7. Tlponeccel oOMeHa HaclIeCTBEHHOM nH(popManueH, Beaylie K peKOMOMHAIMU Ha
pUMepe KOHbIOTAIUU.

8. IIponecchl oOMeHa HaclIeICTBEHHOM nH(popMannel, Beayue K pekoMOMHALINY Ha
pUMepe TPAHCAYKIIHUH.

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

10. Metobl mosryyeHHst MPOTOILIACTOB. 3HAYEHUE /TSI CEEKIIHH.

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

12. TInazmuasr. OcobenHocTr opranm3anuu. Kinaccudukanms.

13. MuddepenurpoBka u kamycoreHe3 Kak OCHOBA CO3AaHUs MEPECATOUHBIX KYJIbTYP.

14. BexropHsble MoseKybl. Tunsl BekTopoB. TpeboBaHMsl, IPEAbIBISEMbIE K BEKTOPAM.

NS
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15.
16.

17.

18.
19.
20.
21.
22.

23.

24,

25.

26.
27.
28.
29.

30.

31.
32.
33.
34.
35.

36.
37.
38.

39.

40.
41.
42.

43.
44,
45.
46.
47.

48.
49.

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

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

Hcnonp30BaHnEe METOJOB F€HETUUECKON MHKEHEPUH VIS [TOJIy4EHUS ITAMMOB
pou3BoIUTENIeH UHTEP(HEPOHOB.

ITonukaoHaAIBHBIE 1 MOHOKJIOHAJIbHBIE aHTUTENAa. MeTonb! co3nanus. IIpumenenue.
Knerounas nmxenepusi. KyabTypbl ®KUBOTHBIX U PaCTUTEIIbHBIX TKAHEH.

I'eneTndeckast MHKEHEPUs pacTeHU. TpaHCreHHbIE PaCTCHUS.

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

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

Coz/laHue HMCKYCCTBEHHBIX aCcCOLMALMN KYJIbTUBUPYEMBIX KJIETOK BBICIIMX PACTEHUH C
MUKpPOOPraHu3MaMu (KJIyOCHbKOBBIMU OaKTEpHsIMH, IIHaHOOAKTEpUSIMH, TprudaMu H T.
I.).

MuxkpoOuonornyeckue TEXHOJIOTHH KaK OCHOBa OMOTeXHOnoruu B menoMm. CxoacTBa u
OTJIMYMSI XUMUYECKUX U OMOTEXHOJIOTUYECKUX ITPOU3BOJICTB.

Craguu OMOTEXHOJIOTUYECKUX IpolieccoB. Cxema MpOor3BOJICTBA.

Knaccugukarus OMOTEXHOIOTHIECKUX MTPOIECCOB.

XapakTepucTUKa MUTATENBHBIX CPEell, ChIPbE ISl UX MPOU3BOICTBA.

KuBas kjerka — HEHTPATBbHOE 3BEHO OMOTEXHOJIOTMYECKOro mporecca. TpeboBaHus
MpeIbsBIsEMbIE K TPOMBIIIJICHHBIM IIITAMMaM.

KuBas kjerka — HEHTPAJbHOE 3BEHO OMOTEXHOJIOTMYECKOro mporecca. TpeboBaHus
MpeIbsABIsEMbIC K IPOMBIIIJICHHBIM IIITAMMAM.

TexHosorust Npou3BO/ICTBA OEIKOBBIX BEIIECTB.

[Tpon3BOICTBO NEPBUYHBIX METAOOIUTOB.

[Tpon3BOACTBO MEPBUYHBIX METAOOIHUTOB.

TexHos0rHs MPOU3BOICTBA KAIICYJIBHBIX NOJUCAaXapHUI0B.

[Tosrydyenue nunua0B MeToAaMU OMOTEeXHOJIOTUH. Vcrob30BaHKe JUMHI0B MUKPOOHOTO
IIPOUCXOXKICHUS.

Nnxenepnas sazumonorus. Chepsl MPUIOKEHHUS.

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

XapakTepucTuka M KiacCU(PHUKAIUs HOCUTENEH HCIOJIb3YEeMbIX IS MMMOOWIN3aluu
(bepMeHTOB.

®dusndecKkue METO 16l UMMOOHIH3AIUU (PEPMEHTOB.

XUMHUYECKUE METO]Ibl UMMOOHIN3aIUH (DEPMEHTOB.

[TpumeHeHre UMMOOMIM30BaHHBIX (DEPMEHTOB B Pa3IMUHBIX 00JACTAX HAPOJIHOTO XO-
35UCTBA.

Hcnonp3oBanre GepMEHTHBIX CUCTEM MUKPOOPTAaHU3MOB B MUILEBOI MPOMBIIIIEHHOCTH.
JocTixeHunst OMOTEXHOJIOTHUH UCIOIb3YEMBbIE ISl PEIISHHUS SKOJIOTHUECKUX POOIeM.
Hcnonp3oBaHre 3HaHUN OMOTEXHOJIOTHUHN B HIKOJILHOM KYpCEe XUMUHU.

[Tytu noBeierns 3¢pGeKTUBHOCTH (POTOCUHTETHUECKUX CHCTEM.

AKTyalnbHOCTb poOJIeMbl 0OecIiedeH sl yenoBeyecTBa sHeprueil. buorexnonoruun — s
peLIeHHs YHEPreTUUYECKUX MTPOOIIEM.

Hcnonp3oBaHre 3HaHUN OMOTEXHOJIOTUU B IIKOJILHOM Kypce OMOJIOTUH U XUMUHU.
[TonsiTne M coxepkaHMe HAyKH «XHMMHYECKas TEXHOJIOTHSD), CBSI3b €€ C APYTHMH
HayKamMH. XUMHUYecKasi MPOMBIIUIEHHOCTh KaK OTpacib MaTepUaIbHOTO MPOU3BOJICTBA.
Oco0eHHOCTH 0TpaciaeBON CTPYKTYpPbl XUMHUECKOro KomIuiekca. COBpeMEHHOE COCTOS-
HUE XUMUYECKOH MPOMBIIIJICHHOCTH, XUMHU3ALMs HApOAHOTO X035 CTBA.

44



50.

51.

52.

53.

54,

55.

56.
S7.

58.
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62.

63.

64.

65.

66.

67.

68.

69.
70.
71.
72.

73.

ChIpné, ero Buapl, kiaccudukanus, o0mas MoAroToBKa celpbs. [IpuHIMn panuoHanbsHO-
IO UCIIOJIb30BAaHUS ChIpbs. MexaHndeckue U PU3MKO-XMMHYECKHE METObI 00OTaleHHS
CBIPbSL.

Bunbl 1 HCTOYHUKY dHEPrUU, IPUMEHSIEMbIE B XUMUYECKON NPOMBIIIIEHHOCTU. DHEPro-
€MKOCTh XHMHUKO-TEXHOJIOTUYECKUX IPOLECCOB. PalnoHanbHOE MCIOIB30BaHUE SHEp-
ru. HoBble BUJIbI 3HEPIUU B XUMHUYECKOM IPOMBIIIEHHOCTH.

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

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

Karanu3 B XMMHUYECKOW MPOMBIIIIIEHHOCTH. THIIBI KaTaaIUTUYECKUX mpoueccoB. CBOM-
CTBa TBEPABIX KAaTaIU3aTOPOB.

KoHTtakTHbIE anmapatsl. Y CTpPOWCTBO U IOKa3aTean padOThl KOHTAKTHBIX allaparos.
THUIBl TEXHOIOITMUYECKUX CXEM, TEXHOJOTUYECKHE U TEXHUKO-3KOHOMHUYECKHE [TOKa3aTe-
JM XMMHYECKOI0 IPOU3BOJCTBA. baaHChl IPOM3BOJICTBA MPOAYKIIHH.

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

[Toryuenue oxcupaa cepol (1V). OOxur xoyyenana Kak MpuMep reTeporeHHOro Hekara-
JUTHYECKOro mpouecca. CKUranue cepbl U CEpOBOAOPOAA NMPHU MPOU3BOJICTBE CEPHUCTO-
ro rasa.

Turnbl 065)KUTOBBIX N€UYeH U MeYel 11 COKUTAHUsS Cephbl B IPOU3BOJICTBE CEPHOM KUCIIOTHI.
CrneuunanbHasi O4MCTKa 00KUTOBOIO Trasa.

Oxucnenue oxcuzaa cepsl (V) kak mpumep 0OpaTUMOro reTeporeHHOro KaTaauTHYeCcKOo-
ro npotuecca. Xemocop6uus okcuna cepol (V). IlpuHnunuansHas cxema Mpou3BOJICTBA
CEpHOM KHCIIOTHI KOHTAaKTHBIM CIIOCOOOM M3 KOJYEaHa.

Oco0eHHOCTH MPOU3BOJICTBA CEPHON KHUCIIOTHI IO «KOPOTKOM CXEeMe», CIIocoO0OM «MOK-
poro karanu3a». OCHOBHBIE TEHACHLIUY B Pa3BUTUU CEPHOKUCIIOTHOTO ITPOU3BO/ICTBA.
CoenuHeHus a30Ta, X 3HAYEHHE JUJISI HAPOAHOIO X03sicTBa. [IpOMBINIIEHHBIE METOIBI
CBsA3bIBaHUSA a30Ta. ChIPbE B IPOU3BOACTBE aMMHUAKA.

Crioco0OsI MPOU3BOICTBA a30Ta U BOAOPO/AA JJIsl CHHTE3a aMMHAKa.

CuHTe3 aMMMaKa Kak IpUMeEp KaTaIUTHYECKOTO Ipolecca. TeopeTnyeckne OCHOBBI CHH-
te3a. IIpomsBoacTBo ammmuaka. [IpuHIMNManpHas cxema MPOU3BOJCTBA aMMMaKa IPHU
CPEHEM JIaBJICHUHU.

A3oTHas KucioTa, e€ cBOMCTBa, NpuMeHeHne. OCHOBHbIE CTaJAMM MPOU3BOACTBaA. Teope-
TUYECKHUE OCHOBBI OKHCIICHHSI aMMHaKa METOJJOM M30MpaTeIbHOIO KaTalu3a.
[TpuHnMnuanbHas cxeMa IMPOW3BOJICTBA Pa30aBIIEHHOM a30THOM KUCIOTHI KOMOUHUPO-
BaHHbIM METOJOM, €ro npeumyiiectsa. [Ipon3BoiCTBO KOHIIEHTPUPOBAHHON a30THOM
KHCIIOTBI.

Crioco6bI mosryueHust coiieif. Poib MUHEpaIbHBIX YIOOpEHHUH U CpeICTB 3allUThl pacTe-
HUN 1519 HapogHoro xo3sictBa. Kiaccudukamuss u XapakTepuCTHKa MHHEpaTbHBIX
ya00peHuit.

A3oTHBIE y100peHus, ux kiaaccudukanus. [Ipon3BoacTBO aMMOHUITHOMN CETUTPBI.
KapOamun. IIpousBoactso kapbamua. [IpuHunnuansHas cxema Ipou3BOJICTBA.
Kanuitaeie ynoopenus. ®u3nko-XxMMHUYECKHE MPOLECCH UX MOTYYESHHUS.

®docdopuble yaodpenus, ux kiaccupukanus, cbipbE. [Ipon3BoACTBO MPOCTOTO U JIBOII-
Horo cynepdocdara. [IpuHnunuanbHas cxema Mpou3BOJICTBA.

Cunukatsl. Knaccugukaius, cblpb€, TUIOBbIE TEXHOJOTHUECKUE MPOLECCHl MPOU3BO/-
CTBa CMJIMKATOB. [IpOM3BOACTBO CTPOUTEIBHBIX MAaTEPHAIIOB: U3BECTH, KUPIIHYA.
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85.

86.

87.

88.
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90.

Orneynopsl. OCHOBHBIE BHUJbI OTHEYIOPOB, MPUHIMIBI UX MonydeHus. [IpousBoacTo
nopmianauemMenTa. OU3NKO-XUMUYECKUE TIPOLECCH U MPUHIUIHNAIIbHASA CXEMa IPOU3-
BOJICTBA.

Crexio. Cocras, cTpoenue, kinaccuduranus cTékon. Bapka crexna. IlepepaboTka crek-
na.

TeopeTnueckre OCHOBBI IPOMBILIUIEHHOTO 3JIeKTpoiu3a. KonuuecTBEeHHbIE MOKA3aTENH
nporecca 3ekTpoiusa. [IpousBoacTBO Xjaopa U THAPOKCUAA HATPUS METOJIOM 3JIEKTPO-
nau3a. TeopeTndyeckre OCHOBBI AJIEKTPOJIH3a ¢ AuadparMeHHBIM U PTYTHBIM KaTOJIaMH.
Mertamryprusi. Coipb€ 4€pHOM U IBETHOM MeTaTyprud. OCHOBHBIE CITOCOOBI MTOTYUYEHUS
METAaJIJIOB.

[[Betnass meramtyprusa. IlpousBoicTBo amomMuHHS. MeTOAbI MOMYy4YeHHs TJIMHO3EMA.
X¥MH3M Ipoliecca IPOU3BOCTBA ATIOMUHUS U IPUHIMIINAJIbHAS CXEMa [TPOU3BOJICTBA.
Cnnasbl. CrutaBel Y€pHOHM M 1IIBETHOM MeTtaiutypruu. [IpousBonctBo uyryna. Teopetuue-
CKHE OCHOBBI JIOMEHHOTO Tpoliecca. ¥ CTpOMCTBO U paboTa JOMEHHOU neuu. JJoMeHHbIN
ZIBOD.

[TpousBoncTBO cramu. Knaccudukanus u cpaBHUTEIbHAs OIEHKAa METOAOB BBITUIABKU
cTaii. MapTeHOBCKHil cr1ocO0 BBIIMIIABKH CTAJIH, €0 OCOOCHHOCTH.
KucnopoaHo-KOHBEpTOPHBINA CIIOCOO MPOU3BOJACTBA CTallM, €ro ocoOeHHOCTH. [Ipowms-
BOJICTBO 3JIEKTpOCTaiu. TeXHONIornueckas cxema npou3BO/ICTBA.

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

Tormmso. Kiaccudukanus torus. OCHOBHBIE CITOCOOBI TepepaboTKH TBEPABIX, )KUIKUX
Y Ta3000pa3HbIX TOILIUB.

[TepepaboTka TBepaoro Tomnua. KokcoBanue. [lonykokcoBanue. YiaBiuBaHue U mnepe-
paboTKa IPOAYKTOB KOKCOBAHHUSI.

['asudukanus TBEpAOro TOIUIMBA. ABTOTEPMHUYECKHE MPOLECCHL. AJIOTEpPMHUYECKHE
IIPOLIECCHI.

Hedts. Xapakrepuctuka, knaccudukarius, moaroroBka HeQTu K nepepadorke. Guznye-
ckue Metojibl nepepabotku HedTH. Ileperonka Hedru. TexHomornyeckas cxema npous-
BOJICTBA.

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

Tepmuueckue crnocoObl nepepaboTku HeTu. [IpMHIMIUANBHAS cXeMa TEPMHUYECKOIrO
KpPEKHHra.

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

6.3. OueHo4Hble cpeACTBA IJIsl MPOBEPKU YPOBHS chOPMUPOBAHHOCTH KOMIIETEH-
i [MK-1

TecTsl copepIKaT Clenyomne TUTIB 3aJaHu

Tun 3aganua Ne 3aganna | Bec 3aganus Pe3yabTar onennBanus (06aJj-

(0ann) JIbl, OJIy4Y€HHbIEe 32 BbINOJIHE-
HHeE 32/1aHUSA / XapaKTePpUCTHKA
NPaBHJIBHOI0 0TBETA)

3ajaHus 3aKpBITOrO THUIIA 1,23 1 Gamn 1 6 — monHOe MpaBUIBLHOE COOT-
C BBIOOPOM OJIHOTO TIpa- BETCTBHE;

BUJIBHOTO OTBeTa (1 —4) 0 6 — ocTranpHBIC CITyYan

3amaHusl 3aKpBITOrO THUIIA 4,5, 6 2 dayuta 2 0 — MOJHOE MPAaBHILHOE COOT-
C BBIOOPOM HECKOJBKHX BeTcTBHE  (ITOCJIEIOBATEIHLHOCTh
MPaBUIBHBIX OTBETOB (2 BAPUAHTOB OTBETA MOXXET OBIThH
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u34)

m000i1);

1 6 eciaM JIONyIIeHA OJHa
omuOKa / OTBET MPaBUIILHBIN, HO
HE ITOJIHBII;

0 6 — ocTanpHBIE CITy4Yan

3amaHus 3aKpPHITOrO THUIIA 7,8 2 Oamia 2 0 — MOJIHOE TIPaBUIILHOE COOT-
Ha YCTaHOBJIEHUE COOT- BETCTBHE;
BercTBusA (3Ha3 n4 Had) 1 6 — ecnu pgomymieHa OJHA
omuOKa / OTBET MPaBUIIbHBIN, HO
HE ITOJIHBII;
0 6 — ocTanpHBIE CITy4Yan
3amaHus 3aKpBITOrO THIIA 9,10 2 Oamia 2 0 — mOJIHOE TIPaBUJIILHOE COOT-
HA YCTaHOBJICHUE IIOCIIE- BETCTBHE;
JIOBATEJIbHOCTH 1 © — ecnu [fomymieHa oJHA
omuOKa / OTBET MPaBHIBHBIN, HO
HE TTOJIHBIN;
0 6 — ocTanpHBIE CiIy4yau
3amanus otkpeiToro tuma | 11,12, 13 3 Gama 3 0 — moJIHOE TIPaBUJIILHOE COOT-
C KpaTKuM OTBETOM BETCTBUE;
0 60 — ocTajbHBIC ClTyYan
3amaHusi OTKPBITOTO THIIA 14, 15 5 Oaju10B 5 0 — moJHOE MPAaBMJIBHOE COOT-
C pa3BepHYTHIM OTBETOM BETCTBIUE;
3 6 — ecid pgomymieHa OjHa

OIIMOKa /HETOYHOCTH/;

2 6 — ecnm gomymieHo Ooiee 0JI-
HOI OIIMOKH,

0 © — oTBET HE / OTBET OTCYTCTBY-
eT

dopmupyemasi KOMIETEHIUSA

Nuaukatopsl ¢opMHPOBAHHOCTH KOMIIe-
TeHIHH

IIK-1. Braneet cucremoit ¢hyHIaMeHTaIbHBIX
XUMHAYECKUX MOHITUH U 3aKOHOB.

e [IK-1.1 [Ilonumaer OCHOBHBIE
MPUHIIMIIBI, 3aKOHBI, METOJIOJIOTUI0 H3ydYae-
MBIX XHUMHYECKHX JUCIHMIUINH, TEOpeTHYe-
CKH€ OCHOBBI (u3uueckux #  (pusmnKo-
XUMHUYECKHX METOJIOB HCCIICIOBAHUS;

e TIK-1.2 MHcnoms3yer (yHIaMeH-
TaJdbHbIE XUMHYECKHE MOHATHS B CBOEH Tpo-
(heccroHATBHOM IeATeTHOCTH.

3ananue 1. Kakoii u3 nepe4nc/ieHHbIX METO/I0B MCII0JIb3YeTCsl AJIs1 MOJIy4eHHUs] BHICOKOYH-
CThIX (hepMEHTHBIX NpPenapaToB B OMOTEXHOJIOTHH?

1. Kpucramnuzanus
JucTrsamus
VasTpadunsTpamms
Bosronka

OtBet: 3

2.
3.
4

3ananue 2. Kakoii 3aK0H XMMHH JIEKUT B OCHOBE PACYéTa MAaTePUAJIbHOI0 0ajlaHCca XUMU-

KO-TeXHOJIOTHYeCKOro nmpouecca?
1. 3akon ABoraapo
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3aK0H COXpaHEHUSI MACChl BEIICCTB
3aKoH JACUCTBYIOIIUX MacC

3akoH ['ecca

OTtBert: 2

Hown

3ananne 3. Kakoii u3 npoueccos siBJIsIeTCSI IPUMEPOM IreTePOreHHOr0 KaTaaTuTHYeCKOr o
npouecca B XMuMUYeCKOl TeXHOJI0Tuu?
1. Tupponus caxapossl
2. Oxucnenue SOz B SOs Ha BaHAMEBOM KaTaau3aTope
3. HefiTpanuzanus KucioTsl mENOUBI0
4. Dnextponu3 pactBopa NaCl
OtBert: 2

3ananue 4. Kakue u3 nepe4ncjieHHbIX METO0B OTHOCSITCH K (PU3HYECKHM METO1aM HMMO-
ounusanum pepmMeHTOB?
1. Ancopbums Ha HOCHTENE
2. KoBanenTHOe CBsA3BIBaHUE
3. BkutoueHue B renb
4. CumBaHUE ITyTapOBbIM albICTUIOM
Oteer: 1, 3

3aganue 5. Kakue u3 nepe4nciieHHbIX (PpAKTOPOB BJIMAIOT HA CKOPOCTh XMMHMKO-
TeXHOJOTH4eCKOro npouecca?
1. KoHueHnTpauus peareHToB
Temneparypa
[[BeT peakIMOHHON cMecH
JlaBneHnue
OtBer: 1,2, 4

o

3ananue 6. Kakue u3 nepeyucjieHHbIX MPOIECCOB OTHOCATCH K OMOTEXHOJIOTMYECKUM Me-
TO/AaM TNOJIy4eHHus IHepruu?
1. ®orocunres
2. AmnaspobHOe cOpakuBaHHE OMOMACCHI
3. Karanurnyeckuii KpekuHr HeTH
4. Tasuduxanus yris
OtBer: 1, 2

3aganue 7. YCTaHOBHUTE COOTBETCTBHE MEKIY BUAOM ChIPbS M €r0 IPUMEpPOM B XMMHUYe-
CKOM NPOMBIIIJICHHOCTH:

MuHepanbsHOe : AaTUTBI

Oprannyeckoe : Hedtp

["azoo0pa3znoe : Ilpupoanslii ra3

3ananue 8. YcTaHOBHTE COOTBETCTBUE MEKIY ITANIOM OMOTEXHOJIOTMYECKOT0 MPOU3BO/I-
CTBA M €ro COAepPKaAHHeM:

®epmenTanus : Hakonnenue Ouomacchbl Win MeTaboJIUTOB

Ounctka : Belaenenue 1eneBoro npoayKra

Nmmvobunm3anus : 3akperienne epMeHTa Ha HOCHTEIe

Cymika : Y naneHue Biaru u3 npoaykra

3aganue 9. YcraHoBHTE NPABHJIBHYIO NOC/I€10BATEIbHOCTD CTAMI MIPOU3BOICTBA CEPHOM
KHCJIOTBI KOHTAKTHBIM CIIOCO00M:

48



1 : OGxwur ChIpHs (Cephbl WIIM KOJTYESTaHA)

2 : OumcTKa rasa ot nmpuMecen

3 : Okucnenue SOz B SO; Ha KaTanuzaTope
4 : Abcopbuus SO

3ananue 10. YcraHoBUTe NPABUIIBHYIO NOC/I€10BATEILHOCTb 3TANIOB N'€HETHYECKOI0 KOH-
CTPpyHpOBaHMus in vitro:

1 : Boigenenue resna

2 : Coznanue pexkomOuHanTHOM JIHK ¢ momorisio BekTopa

3 : Beenenue pekomOunanTHoi JIHK B kieTky-xo3simHa

4 : KnonupoBaHue 1 3KCIpeccHs reHa

3ananue 11. Kak Ha3piBaeTcs npouecc mojiy4eHnsi aMMHUAKA U3 a30Ta M BOJOPOAa B PH-
CYTCTBHMM KaTajau3aropa?
OtBer: CuHTe3 aMMHaKa

3ananue 12. Kakoii MeToa MCoIb3yeTcsl IJIs pa3/ieJIeHusi CMeCH TBEPABIX BelleCTB HA OC-
HOBE Pa3JIu4usl B UX PAaCTBOPUMOCTH?
Oteer: Kpucrainuzanus

3ananue 13. Kak Ha3bIBaeTCs HOCUTE b, HCIIOJIb3YyeMbIil 1151 UMMOOUIM3alMU (PepMEHTOB
METO/J0M BKJIIOUEHHUS B rejb?
OtBeT: AnbruHar (WJIH IMOJTHAKPUIAMH)

3ananue 14. O0bsicHuTE, KAKHUM 00pa3oM npumMeHenune npuHuuna Jle llarease no3soJser
ONTUMM3HMPOBATH Npouecc cuHTe3a ammuaka. [IpuBeaute npumep u3MeHeHus! OJHOTO U3
NapaMeTpoB npouecca (Temneparypa, 1aBJeHHe, KOHIEHTPALHA) U ero BJIHSHHE HA BBIXOJ
NPOAYKTA.

IIpumep orBera:

ITpunnun Jle HlaTense rmacuT, 4TO NpU U3MEHEHUHN YCIIOBUM PABHOBECHS CUCTEMA CTPEMUTCS
KOMIIEHCUPOBATh 3TO N3MeHeHne. CHHTe3 aMMHaKa — 3K30TepMHUUecKas oOpaTuMasl peakus:
N2+3H2=2NH3+rermoN2+3H2=22NH3+Temno

ITpu noBeILIEHNY TEMIIEPATYPbl PABHOBECUE CMEIAETCSI B CTOPOHY dHAOTEPMHUUECKON PEaKIIVH,
TO €CTh BJIEBO, YTO CHHMKAET BbIX0Jl aMMuaka. [loatomy aiist yBennyeHus BbIX0/1a MpOIecc Mpo-
BOJIAT NpHU yMepeHHbIX Temmneparypax (450-500 °C) B npucyTCTBUM KaTanu3aropa. Y BelIUYeHHue
JIaBJICHUsI CMENIaeT paBHOBECHE B CTOPOHY YMEHbILIEHUSI 00BbEMa (BIIPaBO), MOBBIIIAS BBIXO/]
NHs.

3aganue 15. Onummure, kak pyHIaMeHTAIbHbIC XMMHYCCKHE 3AKOHBI (3AKOH COXPAHECHHS
MAacChl, 32KO0H [1eliCTBYIOLIUX MACC) NPUMEHSIOTCH NPHU PacyéTe MaTepUaJIbHOI0 U JHepre-
THYeCKOro 0ajanca B 0MOTEeXHOJIOTHYeCKOM npousBoacTie. [IpuBeanTe KOHKpeTHbIN
npuMep U3 NPOrpaMMbl JUCHUILIUHBI.

IIpumep orBera:

3aKOH COXpaHEeHMsI MacChl UCIIONIb3YETCs MIPHU COCTABIIEHUU MaTepualbHOIroO OajlaHca: Macca uc-
XOJIHBIX BEIIECTB paBHA Macce NPOAYKTOB U 0TX010B. Hanpumep, npu nponsBoCTBE 3TaHONIA
nyTéM OpOoKeHMsI: Macca caxapa, JpoioKel U BOJIbI IOJKHA paBHAThCA Macce 3taHona, CO:2 u
MOOOYHBIX MTPOAYKTOB.

3aKoH JEHCTBYIOINX Macc MPUMEHsIETCS Ul pacuéTa CKOPOCTH Ipoliecca, Halpumep, Ipu
(bepMeHTaTUBHOM THPOJIN3E KpaxMmalla: CKOPOCTh PEaKIMH 3aBUCUT OT KOHIIEHTpaluu cyocTpa-
Ta U pepMeHTa. DTU pacu€Thl MO3BOJISIOT ONTUMHU3UPOBATh PEKUM MPOLIECCA, CHU3UTD PACXO]]
CBIPBS ¥ TIOBBICUTH BBIXO/I 1IEJIEBOTO IPOAYKTA.
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OueHo4YHbIE CPeCTBA IJIS NPOBEPKH YPOBHA C(POPMUPOBAHHOCTH KOMIIETEHIUM

IIK-5

TecThl coiepKar CIEeIYOUIUE TUIIbI 3aIaHUI

Tun 3apanus Ne 3ananua | Bec 3aganus Pe3yabTar ouenuBanus (6aJj-
(0amn) JIbl, OJIy4Y€eHHbI€ 32 BbINOJIHE-
HHe 3a]]aHus / XapaKTePUCTUKA
NPaBUJIBHOI0 0TBETA)
3amaHusi 3aKpBITOTO THUIA 1,23 1 Gayn 1 6 — monHOEe MPaBHIBLHOE COOT-
C BBIOOPOM OJHOTO TIpa- BETCTBUE;
BUJIbHOTO oTBeTa (1 —4) 0 6 — ocTranbpHBIC CITyYan
3amaHus 3aKpBITOrO THIIA 4,56 2 Oamia 2 0 — mOJIHOE TIPaBUJIILHOE COOT-
C BBIOOPOM HECKOJIBKHX BeTcTBHE  (IIOCIJICIOBATEILHOCTh
MpaBUIBHBIX OTBETOB (2 BapUAHTOB OTBETa MOXET OBIThH
u34) 1000i1);
1 © — ecnu [fomymieHa oJHA
omuOKa / OTBET MPaBHIBHBIN, HO
HE ITOJIHBII;
0 6 — ocTanpHBIE CiIy4yau
3afaHus 3aKpbITOrO THUIIA 7,8 2 Oamna 2 0 — MOJHOE MPaBUIBLHOE COOT-
Ha YCTaHOBJIEHHUE COOT- BETCTBUE;
BercTBUA (3Ha3 n4 Had) 1 © — ecnu [fomymieHa oJHA
omuOKa / OTBET MPaBHILHBIN, HO
HE TTOJIHBIN;
0 6 — ocTanpHBIE CiIy4yau
3ajaHus 3aKpbBITOrO THUIIA 9,10 2 Oamta 2 0 — MOJHOE MPaBHIBLHOE COOT-
Ha YCTaHOBJICHUE IIOCIIEC- BETCTBHE;
JIOBATE€IIbHOCTH 1 © — ecnu [fomymieHa oOJHA
omunOKa / OTBET MPaBUIIbHBIN, HO
HE IOJIHBIN;
0 6 — ocTanpHBIE CiTy4yan
3amanust oTkpeiToro tuma | 11,12, 13 3 Gama 3 0 — monHOe MpaBUIBLHOE COOT-
C KpaTKuM OTBETOM BETCTBHE;
0 6 — ocTanbpHBIC CITyYan
3amaHusi OTKPBITOTO THIIA 14, 15 5 Oaiu1oB 5 0 — moJHOEe MPaBMIBLHOE COOT-
C pa3BepHYTHIM OTBETOM BETCTBUE;
3 6 — ecnu jomymieHa OjHa
OIIMOKa /HETOYHOCTH/;
2 0 — ecnm gomymieHo Oojiee Of1-
HOU OIINOKH;
0 © — oTBeT He / OTBET OTCYTCTBY-
eT

dopmupyemasi KOMIETEHIIUA

Nuaukaropsl chopMHPOBAHHOCTH KOMIIE-
TEHIUH

IMK-5. CnocobeH ocymiecTBIsATh KOHTPOIIb
KauecTBa ChHIPbsS, KOMIIOHCHTOB M BBIITyCKae-
MOW TPOAYKIIMA XUMHUYECKOTO Ha3HaueHUs
M0JT PYKOBOJICTBOM CIICIIHAJIUCTOB 0OJiee BBI-
COKOM KBaJTU(DUKAITHH.

° IIK-5.1 Breibupaer Metroasl U Cpel-
CTBa KOHTPOJI KauecTBa, ChIPbsi, KOMIIOHEH-
TOB U BBIITYCKAEMOW MPOAYKIIUU XUMUIECKO-
ro Ha3HA4YeHUS Ha COOTBETCTBHE TpeOyemoi
HOPMAaTHBHOM JTOKYMEHTAIIUH

. IIK-5.2 BemonHseT cTa#mapTHHIE
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omepanuyu Ha TUIIOBOM OOOPYIOBAHUU IS
XapaKTEPUCTUKH CHIPbs, MPOMEKYTOUHOU H
KOHEYHOH TPOAYKIIMH XUMHUYECKOTO IMPOU3-
BOJICTBA.

. IIK-5.3 CocraBnser NPOTOKOJBI HC-
MBITAHUN, OTYETHI O BBIIOJIHEHHON paboTe 1o
3alaHHON (hopme

3ananue 1. Kakoil MeT0l XUMHMYECKOI0 aHAJIU3A SABJISAETCHA CTAHAAPTHBIM JJISA ONpeelie-
HHUSl KUCJIOTHOCTH (TUTPYEMOiIl KMCJIOTHOCTH) MOJIOKA WM MOJIOYHBIX IPOAYKTOB?
PedpakTomerpus

ALMIOMETPUYECKOE TUTPOBAHUE

[Tonspumerpust

Konnykromerpus

OTtBerT: 2

A

3ananme 2. Kakoii moka3arejb KadyecTBa BOAbI onpeae/sieTcss TATPOBAHUEM PacTBOPOM
TpwioHa b (3ATA) n yka3piBaeT Ha cofepkaHue cosleil KaaIbUUs U MATHUA?
1. OxkwucnseMocTb
2. JKécrkocTh
3. Coneconepxxanue
4, IllénouHoCTh
Ortger: 2

3aganue 3. 11 KOHTPOJIS COMeP:KAHUS KAKOT0 AaHHOHA B CTOYHBIX BOJAX HJIM TEXHOJIOTH-
YeCKHMX pacTBOPAX Yalle BCero NpuMeHSIIOT MeTo/l HOHHO xpomaTorpadun?
1. Kap6onar-uona (COs*")
2. Cynbpdar-nona (SO+*)
3. Xunopuna-uona (Cl)
4. T'mapoxcua-uona (OHY)
OtBert: 2

3aganue 4. Kakue M3 nepeyHMcIeHHBIX METOJ0B SIBJSAIOTCH CTAHAAPTHBIMH (H3HKO-
XMMHYEeCKMMH MeTOAaMHU KOHTPOJIS KayecTBa He(pTenpoayKTOB (0eH3uHa)?

OmnpeneneHne OKTaHOBOIO YKCIIa

Omnpenenenue TeMnepaTypbl 3aMep3aHusl

Omnpenenenne GpakIMOHHOTO COCTaBa (TIEPEroHKa)

Onpenenenre BETHOCTH MO MIKaJe Hoaa

Otser: 1, 3

el NS

3aganue 5. Kakue u3 nepeyuceHHbIX ONepanuii sIBJASIOTCH CTAHJAAPTHBIMHM NPH INOATO-
TOBKe NPO0bI TBEPAOIO CHIPbS (HANPUMEP, YIVISl MM PYAbl) K XMMHUYECKOMY aHAJIU3Y?

1. KsaproBanue

2. Cymika 70 TOCTOSIHHOW MacChl

3. PactBOpenue B 11apckoii Bojike

4. V3menpueHHE U UCTUPAHUE

Oteer: 1,2, 4

3aganue 6. [Ipu KOHTpPoOJIe KaYeCTBA CEPHOM KMCJIOTHI HA COOTBETCTBHE HOPMATHBHOM /10-
kymenTanuu (I'OCT) onpenedsitor:

1. MaccoByto nomnto moHoruapara (H2SOa4)

2. MaccoByo 00 OKCUIOB a30Ta
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3. MaccoByto f0J10 Keme3a
4. 'V IenpHYI0 3JIEKTPOIPOBOIHOCTb
OtBer: 1, 3

3ananue 7. YcTaHOBHTE COOTBETCTBHE MEKIY BHIAOM aHAJIM3HPYEMOro 00bEKTa M PeKo-
MeH/IyeMbIM TUIIOBBIM METOI0M KOHTPOJISl €ro KJI4YeBOro MoKa3are/isi KauecTBa.
Crounsle Boasl : Onpenenenue BIIKs (dbuoxumuueckoe notpediieHrne KUcaopoaa)

Texnnueckas coga (Na2COs) : KucioTHo-oCHOBHOE TUTPOBaHHE

MunepanbpHOe yaoOpenue : ['paBumerpus (BecOBOM aHAIN3)

3ananue 8. YcTaHoBHTE COOTBETCTBHE MEKAY ITAllOM KOHTPOJISI KAa4eCTBAa XHUMHYECKOIo
NMPOM3BO/JCTBA M €r0 OCHOBHBIM COJIePKAHHEM.

KonTposns ceipbs : [IpoBenenue BXoaHOro aHajivsa 1 opopMIIeHHE acopTa

[ToonepannonHbIil KOHTPOIIH : [IpoBepka mapameTpoB mpoiecca (T-pa, nasiaenue) no KUII
Koutpoibs rorosoii npoaykuuu : Ananus Ha cootBerctBrue TY i 'OCT nepen otrpy3koi
Odopmienue pe3ynbTaToB : 3aUCh JAHHBIX B XKypHAJI, COCTaBJICHUE MTPOTOKOJIA UCTIBITAHUHN 10
YCTaHOBJIEHHOHU (hopme

3ananue 9. YcraHOBHTE NPaBHJIBHYIO MOC/IEI0BATEIbHOCTD ONepalyil PH omNpeae/ieHUun
001eit ;kECTKOCTH BOJbI METOJIOM KOMILJIEKCOHOMETPUUECKOIO TUTPOBAHUS (TPUIIOHOMETPHUH):
1 : IlpuroroBienue padbodero pacTBopa TpuiioHa b ¢ U3BECTHON KOHIIEHTpAIIUEH.

2 : OT0op cpenneit mpoOBI BOJIBI U €€ (DUIBTPOBAHUE.

3 : JlobaBnenue B mpoOy amMMuayHoro OydepHOro pacTtBopa W HHAMKATOpa (XpoM TEMHO-
CUHHUI).

4 : TuTpoBaHUE aHAIM3UPYEMOI MPOOBI paCTBOPOM TpUJIOHA b B MPUCYTCTBUU HHIUKATOPA.

5 : Pacuér xEcTKOCTU MO pe3ysibTaTaM TUTPOBAHMSL.

3aganue 10. YcTaHoBUTe NPAaBUJIBHYIO MOC/I€10BATeIbHOCTD JIeiicTBHII Ipu odopMiIeHUH
NPOTOKOJIA J1a00PATOPHBIX MCNBITAHUI FOTOBOI MAPTHH XMMHYECKOI0 MPOIYKTA:

: [IpoBenenue ucnbITanuii o yreepxkaéHHoi meronuke (MBN).

: BHeceHue pe3yabTaToB H3MEPEHUH 1 pacy€TOB B COOTBETCTBYIOLIME Ipadbl OaHKa.

: CpaBHEHUE NOJyYEHHBIX JIaHHBIX ¢ TPeOOBAHUAMU HOpMaTUBHOTO HoKymeHTa (HJI)

: @opMyIMpOBKa 3aKJIIOYEHHS O COOTBETCTBUU (MJIM HECOOTBETCTBUH) POTYKIUH.

: [lognucanue mpoTOKOJIa OTBETCTBEHHBIM UCIIOJHUTENIEM U PYKOBOIUTEIIEM.

DN W

3aganue 11. Kak HasbIBaeTcsi JOKYMEHT, YCTAHABJIMBAIOLIMI 00s13aTe/IbHbIEe TPeOOBaAHUS
K Ka4ecTBy NPOAYKLNH, eé 0e3omacHOCTH U MeToaaM KOHTpOJsA?
OrtBet: Texuuueckuii pernament (win ['ocyaapctBennsiii ctanaapt / 'OCT)

3apanme 12. Jlnsg u3MepeHHsi Kakoro (u3snKo-XMMHYECKOro IO0Ka3aTeJsl KUAKOCTH
(Hanmpumep, B MOJIOKe MJIH PACTBOPax) NPUMeHseTCsl MPUOOP MO Ha3BaHUEM «pepaKTo-
merp»?

Otger: [loka3zarens npenomieHus (MM KOHIEHTPAIHS CyXUX BEIIECTB)

3aganue 13. Kak HasbIBaeTcsi CTaHAapTHAs oNepanusi pa3jieJieHUs] 1 KOJIHYeCTBEHHOI0
onpejaeleHHs] KOMIIOHEHTOB CMeCH, OCHOBAHHASl HA Pa3JIMYMU B UX pacnpeeileHUH MeKIy
ABYMS HEeCMeIINBAIINMHUCS dazamn?
OtBet: Xpomarorpadus

3ananue 14. OnumTe MOCIAEA0BATEIbHOCTD AeHCTBUII U 000CHYIiTe BLIOOP METOI0B NMPH
NMPOBeIeHUN BXOJHOI0 KOHTPOJIS MAPTHU KAJUIHOIO y100peHusi (XJOPHCTOr0 Kajus) HA
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coorBercTBHe 'OCT mo moka3zarensiMm «MaccoBasi 10l Kajaus B nepecuére Ha K:O» mu
«maccoBasi 10Js1 BoabDy. Kakoe TunoBoe 006opynoBanme 0yaer McnoJb30BaHo?
IIpumep oTBeTa:

1.

2.

Ot60p npod: Ipoogurcs otdop cpenueit mpoodsl ot maptuu no 'OCT, meTromom KBap-
TOBaHUS MOJIYYaloT JIabopaTOpHYIO Mpo0y.

IMoaroroBka mpoosI: [Ipoda BeICyIIMBAETCS 10 TOCTOSTHHOM MacChl B CYIIMJIBHOM IIIKa-
¢y npu 105°C st onipeiesieHust Biary.

Omnpenesienne MaccoBOi 101 BoAbI (Biaaru): Mcnonb3yercs BecoBoii MmeTo (rpaBu-
meTtpusi). HaBecky ynoOpeHusi B3BEIIMBAIOT, CylIaT U MOBTOPHO B3BemuBaroT. [loTepu
Macchbl COOTBETCTBYIOT COZEpXkaHHIO Bojbl. O0Opy/I0BaHUE: aHATUTHYECKHUE BECHI, CY-
HIWJIBHBIN IKad, SKCUKATOoP.

Omnpenesienne maccoBoii 101 K:Q: OcHOBHOM MeTOJI — XMMH4YeCKUIl (00bEMHBII).
HaBecky ynoOpeHust pacTBOPSIIOT, OCAXAAI0T KAJIUN B BHJI€ TEKCAXJIOPOIIATHHATA KaJIHs
WJIM UCTIONB3YIOT METO/I TUTAMEHHON (POTOMETPHUN/aTOMHO-IMUCCUOHHOHN CIIEKTPOMETPHH
(ADC). [Tocneanuit MmeTo 6onee COBPEMEHHBIN U TouHbIi. OO60py0BaHKE: TIIAMEHHBIH
doTomerp ninu ADC-CIeKTpoMeTp, MEpHas IOCYy/Ia.

Odopmaenue: [lonyueHHble JaHHBIE 3aHOCSATCS B pabouMii >KypHai, CPaBHUBAIOTCA C
HopMamu ['OCT. Ha ux ocHoBe cocTaBisieTcs MPOTOKOJ UCIBITAHUN C 3aKJIIOUEHUEM O
COOTBETCTBHH.

3ananue 15. BaM nopyyeHo nmpoBecTH KOHTPOJb Ka4eCTBA IOTOBOM NMAPTHM CEPHON KHC-
JIOTbI KOHTAKTHOro cnocoba npoussoacrsa Ha coorBercrtBue I'OCT 2184-2013 (kucJiora
Texunnueckas). [lo pe3yjbTaTtam aHajiu3a moJiyuyeHsl cjaelyloulue JaHHbIe: MaccoBast 105
H2SO4 — 92.5%, MmaccoBasi 1011 :keqne3a — 0.005%, maccoBasi 1011 0CTaTKa MOCJe MPOKa-
JuBanus — 0.015%. Cornacno I'OCTy aiisi JaHHOTO COpTa AONMYCTHMbIEe HOPMbI COCTAB-
asaiot: H:SOs — He menee 92.5%, Fe — ne 6oJiee 0.006%, ocTaTok nmocjie NpoKajIuBaHUus — He
oosiee 0.02%. Onummure Bamu AeiicTBUA M0 0GOPMIICHHIO TPOTOKOJIA MCIIBITAHUI M NPH-
HSITHIO PellleHusI 0 COOTBEeTCTBUM Mpoaykuun. Kakoii pa3ien nporokosia siBjiasieTcsi KO-
YeBbIM /1JISl HTOTOBOI'0 3aKJII0YeHHs ?

IIpumep orBera:

1.

2.

3.

Od¢opmiieHHne NPOTOKOJIA HCTIBLITAHUINA:
o B mpoTokos BHOCSTCS BCe peKBU3UTHI: HOMEp MapTUH, JaTta oTOopa mpod, aara
MPOBE/ICHUS UCIIBITAHUM, HOMEp MPOTOKOIA.
o B Tabmuue pe3ynbTaToB yKa3bIBaIOTCSA: HAMMEHOBAHUE ONPE/ENIIEMbIX MOKa3aTe-
Jei, MOoTy4YeHHbIEe 3HAUCHUs, €ANHULIBI U3MEPEHUS, METO/Ibl UCTIBITAHUHN (CCBUIKA
Ha ['OCTsI MeTo10B), nomycTrMble HOpMBI cornacHo ['OCT 2184-2013.
3arnoHAOTCS JaHHBIE 00 MCTI0Ib30BAHHOM 000PY/JOBAaHUH U PEAKTHUBAX.
[TpoTokos MoANMUCHIBAETCA UCHOIHUTENEM (J1aOOPAaHTOM/XUMHUKOM) U yTBEPHKAa-
eTcs PyKOBOJIUTENEM J1a00paTOpHH.
AHaau3 pe3yJbTaTOB U NPUHATHE PeleHH:
o IlpoBoauTcs cpaBHEHHE KaXI0TO MMOJIy4YeHHOTo pe3ysbraTta ¢ Hopmamu ['OCT:
*  H2S0a4: 92.5% > 92.5% — cooTBeTCcTBYeT (Ha HUXXHEH rpaHUIle HOPMBI).
=  Fe: 0.005% < 0.006% — cooTrBercTBYyeT.
* Ocratok nocie npokanuBanus: 0.015% < 0.02% — cooTBeTCcTBYET.
o IlockonbKy Bce TpH KITIOUEBBIX MOKA3aTeNs COOTBETCTBYIOT TPEOOBAHHUSIM HOpMa-
TUBHOTO JOKYMEHTA, MPOAYKIINS PU3HAETCS COOTBETCTBYIOIIECH.
KuroueBoii pa3aen nporoko.a:

o KroueBpim paszuenom ABIIsETCS «3aKJII0UeHne 0 COOTBeT-
cTBUN» WK «BbIBOABY. B 3TOM pa3nene Ha OCHOBAaHHWU CpPaBHEHHS JTaHHBIX
bopmynupyercs UTOTOBBIN BBIBO/I:

*«Ilo pe3yabpTaTaM MPOBEIACHHBIX UCIBITAHUH 00pa3ell CepHON KHCIOThI, MapTHS
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Neo ..., coorBercTByeT TpeboBanusiMm ['OCT 2184-2013 (copT ...) u mpu3HaeTcs
TOJIHOM K peain3alui U IPUMEHEHHION *.

o Ecnu Obl X0Ts OBl OJIMH MOKA3aTeJb BBIXOIUII 32 JJOIIYCTUMBIE IIPEEIIbl, B 3aKIIIO-
YEHUHU YKa3bIBAJIOCh OBl HECOOTBETCTBHE KOHKpeTHOMY nyHKTy ['OCTa u mpo-
OyKIus OpakoBaach.

4. JleiicTBHS 1O pe3yJibTaTaM:

o Ha napturo mpoAyKuuu BBINMCHIBAETCS MACHOPT KAauyecTBa, B KOTOPBIM MEPEHO-
CSITCS IaHHBIE U3 MPOTOKOJIA UCIIBITAHUH.

o IlpoTokos moxammMBaercss B apxXUB J1a0OpPaTOpUH, a KOMHUs IEpelaeTcs B OTHElN
texunyeckoro KoHTpoist (OTK) u/mm otnen cObITa A5l COMPOBOKACHUS MTAPTUH
IpU OTIPY3Ke.

OueHo4YHbIE CpeCTBA IJIS POBEPKH YPOBHSA C(POPMUPOBAHHOCTH KOMIIETEHIIUM

OIIK-1
TecThl copepkaT CIeAYIONUE THITHI 3aJaHHHI
Tun 3aganus Ne zananus | Bec 3aganusi | Pe3yabrat oneHnBanus (0aja-
(0asw) JIbI, IOJIy4YeHHbIE 32 BbINOJIHE-
HHe 32/1aHUs / XapaKTepuCTHKA
NPaBHJIBHOI0 0TBETA)
3amanus 3aKpBITOrO THUIIA 1,2,3 1 6amn 1 6 — moysHOE TIPaBUIILHOE COOT-
C BBIOOPOM OJIHOTO TIpa- BETCTBIUE;
BUJIbHOTO OTBeTa (1 —4) 0 0 — ocTanbpHBIC ClTydan
3aaHus 3aKpbITOrO THUIIA 4,5, 6 2 Oamna 2 0 — MOJHOE MPaBUIBLHOE COOT-
C BBIOOPOM HECKOJIBKHX BETCTBHE  (TIOCIEIOBATEIHHOCTD
MPaBUIBHBIX OTBETOB (2 BapHAHTOB OTBETa MOXET OBIThH
u34) 000i1);
1 6 — ecnu fomymieHa oJHA
omnoOKa / OTBET MPaBUIIbHBIN, HO
HE IOJIHBIH;
0 6 — ocTanpHBIE CiTy4yau
3ajaHus 3aKpbBITOrO THUIIA 7,8 2 Oamta 2 0 — MOJHOE MPaBHIBLHOE COOT-
Ha YCTaHOBJIEHUE COOT- BETCTBHE;
BercTBusA (3Ha3 n4 Had) 1 © — ecnu [gomylieHa oJHA
omunOKa / OTBET MPaBUIIbHBIN, HO
HE IOJIHBIH;
0 6 — ocTanpHBIE CiTy4an
3ajaHus 3aKpBITOrO THUIIA 9,10 2 Oaiuta 2 0 — MOJHOE MPaBHILHOE COOT-
Ha YCTaHOBJICHUE ITOCIIC- BETCTBHE;
JIOBATE€IIbHOCTH 1 6 — ecnmu [qomymieHa ojHA
omnOKa / OTBET MPaBUJIbLHBIN, HO
HE IOJIHBIN;
0 6 — ocTanbpHBIE CITyYan
3amanust oTkpeiToro tuma | 11,12, 13 3 Gama 3 0 — MoJHOE MPaBUIBLHOE COOT-
C KpaTKuM OTBETOM BETCTBHE;
0 6 — ocTranpHBIC CITyYan
3amaHusi OTKPBITOTO THIIA 14, 15 5 Oaju1oB 5 0 — moJHOE TPAaBMIIBHOE COOT-
C pa3BepHYTHIM OTBETOM BETCTBHE;
3 6 — ecnmu jomymieHa OjHa
OIIMOKa /HETOYHOCTH/;
2 6 — eciu gomymieHo Oojiee of-
HOU OIINOKM;
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0 6 — oTBeT HE / OTBET OTCYTCTBY-

eT
dopmupyemasi KOMIETEHIIUSA NuaukaTopsl copMHPOBAHHOCTH KOMIIe-
TEeHINH

OIIK-1. Cnoco0eH aHaU3UpOBaTh U HUHTEP- | @ OIIK-1.1 Cucremarusupyer ¥ aHallu-
IPETUPOBATh PE3YJILTAThl XMMUYECKHX OKC- | 3UPYeT PE3yJbTaThl XHUMHUYECKHUX OSKCIICPH-
IIEPUMEHTOB, HAOJIIOICHUH ¥ N3MEPEHHI. MEHTOB, HaOJIIOJICHHH, W3MEPECHHM, a TaKKe
pe3yJbTaThl PacyeToOB CBOWCTB BEILECTB U

MaTepHuasoB

. OIIK-1.2 Ilpennaraer wuHTEpIIpeTa-
IIUIO PE3YJIbTaTOB COOCTBEHHBIX IKCIIEPHMEH-
TOB M PacyeTHO-TEOPETUYECKUX paboT C HC-
MOJIb30BaHUEM TEOPETUYECKHX OCHOB TPaJu-
IIMOHHBIX ¥ HOBBIX Pa3/IeliOB XUMUHU

o OIIK-1.3 ®opmMynupyer 3aKIOYEHUs
U BBIBOJIBI TI0 pe3yJbTaTaM aHaju3a JInTepa-
TYpPHBIX JaHHBIX, COOCTBEHHBIX IKCIIEPHMEH-
TaJIBHBIX M PacyeTHO-TEOPETHYECKUX padoT
XMMHUYECKON HapaBICHHOCTH

3ananmue 1. Ilpu TuTpoBanuu 10 mu pacreopa mosiounoii kucejorel (CH;:CH(OH)COOH)
0.1 1. pactBopom NaOH c ¢enosdranennom 3arpaueno 7.5 mi turpanra. Paccunraiite
Maccy MOJIOYHOH KHCJIOTHI B Ipode. MoJisipHasi Macca JKBHBAJIEHTa MOJIOYHOMH KUCJIO0THI
paBHa 90 r/moub.

1. 06751

2. 0.0675r

3. 0.00675r

4, 675t
OTtBer: 2

3aganue 2. B xone 3xcnepuMeHTAa MO ONPeIeIeHHI0 CKOPOCTH KOPPO3HH META/Ia B KHCJI0H
cpene ObLJIO YCTAHOBJIEHO, YTO 00pa3en Maccoii 2.15 r mocJjie 5-CyTo4HOro KOHTAKTa ¢ pac-
TBOpoM HCIl ymenbmma maccy Ha 0.043 r. KakoBa cpeansisi ckopocTb Koppo3uu (r/cyr)?

1. 0.0086 r/cyT

2. 0.043 r/cyr

3. 0.015 r/cyt

4. 0.0215 r/cyT

OtBer: 1

3aganue 3. IIpu xpomarorpaguyeckom aHaJIM3€e CMeCH OPraHUYeCKUX KHCJI0T ObLIa MoJIy-
YeHa XpOMaTorpamMma ¢ Tpemsi nukamu. Bropoii nuk nmes1 Bpems yaepkuBaHus 4.5 MMH U
mwiomans 2500 ycia.en. B kadecTBe cTaHAapTa MCNOJb30BAIACH NPONMOHOBAs KHCJIO0TA €
BpeMeHeM yaep:kuBanus 4.2 muH. Ilnomanes nuka crangapra cocrasuia 2000 yci.ex. npu
koHueHTpanum 0.1%. KakoBa KOHIEeHTpalnusi KOMIIOHEHTA, COOTBETCTBYHOIIET0 BTOPOMY

nuKy?
1. 0.09%
2. 0.125%
3. 0.1%
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4, 0.1125%
OrtBer: 2

3aganue 4. Ha 0oCHOBAaHMM JAHHBIX JKCIIEPHMMEHTA N0 M3Y4YeHHMIO 3aBMCHMOCTH CKOPOCTH
(hepMEHTATHBHOI peakUUuHu OT TeMIepaTypbl ObLIU MOJYyYeHbl cjelyloline pe3yabTaThl:
npu 20°C ckopocthb cocraBuia 2 ex/mus, npu 30°C — 4 ex/mun, npu 40°C — 6 ex/muH,
npu 50°C — 5 ea/mun, npu 60°C — 3 en/mun. Kakue BbIBOJBI MOKHO CeJIaTh U3 ITHX
JAHHBIX?

1. CkopocCTh peakIuu yBEIMUNBACTCS C pOCTOM Temrmeparypsl 10 40°C

2. Temmneparypusiii K03 duuuent Qio s uarepsana 20-30°C pasen 2

3. OnrtumanbeHas Temrneparypa s JanHoro gepmenta cocrasisier 40°C

4. Tlpu 60°C npoucxoauT MOTHAS UHAKTUBALUS PepMEHTa

OtBer: 1,2, 3

3ananue 5. Ilpu ucciaenoBannm npouecca okuciaenuss SO: B SOs Ha BaHAIMEBOM KaTaJIn3a-
Tope ObLIN NMOJIy4eHbl cieayiomue JaHnbie: npu 400°C creneHb npeBpamieHus cOCTABJsIET
95%, npu 450°C — 91%, npu 500°C — 85%, npu 550°C — 75%. Kakue BbIBOAbI BEPHbI
HAa OCHOBeE 3THX JAHHBIX?

1. Peakums okucienus SOz ABISETCS SK30TEPMUICCKOM

2. C pocToM TemrepaTypsl CTEIICHb MPEBPAIICHUS YBEINIHNBACTCSI

3. OnrumanesHas TemrepaTypa mnpoiiecca HaxoauTces B quana3zone 400-450°C

4. Tlpu Temneparype Boime S00°C paBHOBecHE CMEIIAETCS B CTOPOHY UCXOIHBIX BEIECTB

Otser: 1, 3,4

3ananue 6. IIpu m3ydenun BaussHuss pH Ha akTHBHOCTH (hepMeHTa aMHJIA3bI MOJTYYeHBI
caenywomue nanabie: pH 4.0 — akrusnocts 10%, pH 5.0 — 40%, pH 6.0 — 95%, pH 7.0
— 100%, pH 8.0 — 85%, pH 9.0 — 30%. Kakue yTBep:kaeHus sIBJSIIOTCS NMPaBUJIbLHOMI
HHTepnpeTaluei pe3yabTaToB?

1. Amwmnaza nposiBiIseT MaKCUMaIbHYIO aKTHUBHOCTh B HEHTPaIIbHOM cpezie

2. ®epmeHT coxpansieT He MeHee 80% akTuBHOCTH B muana3one pH 6.0-8.0

3. Ilpu pH 4.0 mpoucxoauT mosHast AeHaTypanus GepMeHTa

4. OntumyM pH st nanHOTO (pepMeHTa HaXOIUTCS B CIA0OKHUCIION 00s1acTi

Ortser: 1, 2

3ananue 7. YcTaHOBHTE COOTBETCTBHE MEK/IY THIIOM IKCIIEPUMEHTAIbHBIX JAHHBIX U Me-
TOAOM UX 00padOTKM/MHTEPNPeTALMH:

JlaHHBIE IO CKOPOCTHU peaKLUy NPH pa3HbIX Temreparypax : Pacuer BbIxoJa MpoyKTa Mo ypas-
HEHUIO MaTepuaibHOro OanaHca

Pe3ynbraThl azicopO1Mu BelecTBa Ha MOBEPXHOCTH KaTaau3aTropa Mpu MOCTOSHHON TeMIepaTy-
pe : [loctpoenue n3oTepmsbl aacopoIuu

W3MepeHus 31eKTpOoIIpOBOAHOCTH PaCTBOPOB AIIEKTPOJIUTOB pa3HOi KOHLIEHTpauuu : Onpene-
JICHHE CTENEeHH IMCCOLMAlUU U KOHCTAHThI JUCCOLUALIUU

3ananue 8. YcraHoBHTE COOTBETCTBHE MEXKAY Pe3yabTAaTOM J3KCIIEPUMEHTA M TeopeTH4e-
CKHMM 00BbSICHEHHEM:

[Tpu noGaBneHNN KaTalIM3aTopa CKOPOCTh peakuuu yBennuuaetcs B 100 pa3 : CHuxxeHue sHep-
MU aKTUBALUK pEaKLuu

HpI/I IMOBBIIICHWH OaBJICHUA B CUCTEME CUHTC3a aMMUaKa BBIXOA IMPOAYKTA YBCIIMUUBACTCA
CMeleHre XuMU4eCKOro paBHOBeCHs B cOOTBEeTCTBUH ¢ npuHuunoMm Jle Illarense

B nmporecce anekTponuza BogHoro pactBopa NaCl Ha kaTome BIACISIETCS BOJAOPOI, a HE HATPUM
: Pazanume OJICKTPOAHBIX TOTCHIHAJIOB U IICPCHAIIPS)KCHUC BBIACIICHUSA MCTAJIJIOB
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[Tpu HarpeBanuu kpuctamioruapata CuSOas-5H20 Habmonaercs notepst Macchl U U3MEHEHHE
[IBETA C CHHEro Ha Oeblif : Y 1ajeHue KpucTaiu3aliOHHOM BOJIbI U U3MEHEHHUE TUApaTaluu
HMOHOB MeJIH

3ananue 9. YcTaHoBHTE NPABWIBHYIO MOCJIE€10BATEILHOCTD 3TANOB 00padoTKM pe3y/ibTa-
TOB IKCIIEPHMEHTA 10 ONpeleJIeHHI0 KUCJI0THOCTH MOJIOKA METOI0M TUTPOBAHMSA:

: OT00p M MOATrOTOBKA MPOOBI MOJIOKA

: [IpoBenieHnEe KOHTPOJIBHOTO OIbITAa (TUTPOBAHUE TUCTUILIMPOBAHHOM BOJIbI)

: [IpoBenieHne TUTPOBAHUS AaHATTU3UPYEMOI TPOOKI

: BHeceHne nonpaBKy Ha KOHTPOJIbHBIH OIBIT

: PacueT MaccoBoii 10711 KUCIIOTHI B IIEpECUETe Ha MOJIOYHYIO KHCIIOTY

N kW

3ananue 10. YcTaHOBUTE NPABUJIBLHYIO MOCJIEI0BATEILHOCTD 1eliCTBUI NIPU aHAJIU3€E U UH-
TeprpeTanuu XpoMaTorpagu4ecKux JaHHbIX:

: [lomyueHune xpoMaTorpaMm CTaHIapPTHBIX BEILECTB

: [lomydeHne XxpoMaTorpaMMbl aHATU3UPYEMOU CMECH

: UnenTudukanys nukoB Mo BpeMeHaM y1ep>KUBaHUS

: KonnuectBenHas 00paboTKa JaHHBIX (M3MEPEHHE IO TUKOB)

: Pacuer KOHLIEHTpaIMii KOMIIOHEHTOB METOJIOM BHYTPEHHENH HOPMAaJIM3alluy WM BHYTPEHHE-
ro cTaHjaapTa

DN D W N =

3aganue 11. Kak Ha3biBaeTcsi rpaduk, NOKa3bIBAOIIM 3aBUCMMOCTD CTEIleHHU NpeBpallle-
HUSl peareHTa OT BpeMeHHU NMPOTEeKAHUs XUMHYECKOH peakiuu?
Oteer: Kunernueckas kpusas

3ananue 12. Kak naspiBaercs ko3¢ puuueHT, nokasbiBaouuii, B0 CKOJIbKO pa3 yBeJIu4Hu-
BAaeTCH CKOPOCTh XMMHUYECKOH PeaKIuy NPH NMOBbIIICHUU TeMepaTypbl Ha 10°C?
OrtBet: Temnepatypusiii kKoappunueHT (Q1o)

3ananue 13. Kak Ha3bIBaeTcs XapaKTepPUCTHKA, ONpeae/sieMasi KAaK OTHOIIEHHe TI0IIAIH
MUK AaHAJM3UPYEMOIr0 KOMIIOHEHTA K IJIOIIA/IM MUKA CTAHJAPTHOI0 BelllecTBa B XpoMa-
TorpadgpuueckoM anaause?

OtBer: OTHOCUTENIBHBIN MOMPABOUYHBINA KO3 UIIHEHT

3aganue 14. Ilpu onpenenenun KOppo3uOHHOI cToiikocTH ctaau B 1 M pacrsope H2SO4 mo
norepe Macchbl ObLJIO MOJIY4€HO, YTO oOpa3en miomaabio 10 cm? 3a 48 yacos norepsia 0.048
r. Paccuuraiite cKOpocTh KOPpPO3HHU B I/(M?*:4) M cAealiTe BLIBOJ 0 KOPPO3HOHHOM CTOM-
KOCTH MaTepuaJia, ec/ii U3BeCTHO, YTO VI KOHCTPYKIIMOHHBIX CTaJjlell CKOPOCTh KOPPO3UH
Menee 0.5 r/(m*4) cunTaercsa HU3KoM, ot 0.5 10 1.5 — cpexaneii, a cBbie 1.5 — BBICOKOI.
IToxaskuTe X0/ pacyeToB U JaiiTe KPATKYI0 HHTePNPeTAIUIO pe3yabTaTa.
IIpuMep KOMIIAKTHOIO OTBETA:
1. Pacuer:
o [Inomanp obpasma: S =10 cm? = 0.001 m?
o Tloreps maccer: Am =0.048 T
o Bpewms skcniozunuu: t =48 y
o Ckopoctb koppo3uu: v=Am /(S x t) =0.048 r/ (0.001 M x 48 1) = 1.0 r/(M>-4)
2. BbiBOA M MHTepHpeTaLMs:
o Paccunrannas ckopocts kKoppo3uu (1.0 r/(M?-4)) monasaeT B AUana3oH cpeaHe
KOppo3noHHOii croiikocTH (0.5-1.5 r/(Mm?-9)).
o DTO O3HAYaeT, 4TO JJaHHas cTajdb B 1 M cepHOM KUCI0TE KOPPOJIUPYET C 3aMET-
HOM, HO HE KaTtacTpo(uyeckoit CKOpocThIo. [ AMUTETbHOTO MPUMEHEHUS B Ta-
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KO cpesie MoTpedyeTcst JOTOMHUTEIbHAS 3anTa (TTIOKPBITHSI, THTHOUTOPBI KOP-
po3un) WK BEIOOp 00Jiee CTOMKOro Marepuaa.

3aganue 15. B Hay4yHoO# JuTepaType ONMCAHO, YTO NPH IJIYOMHHOM KYJbTHBHPOBAaHUM
NMPOAYIEHTA AHTHOMOTHKA B OIpee/ieHHbINE MOMeHT (4epe3 20 yacoB) nmpekpaiaercs poct
0momacchbl, HO HAYHHAeT AKTHBHO HAKAILIMBATBLCS 1e1eBOil NPoaAyKT. Bamn 3xcnepumen-
TaJIbHbIC JaHHbIC 110 KyJbTHBHPOBAHHMIO JPYroro mraMMa-npoayleHTa ()epMeHTa IOKa-
3bIBAIOT AHAJIOTMYHYI0 KAapTHHY: (pa3a akTHBHOrO pocra (Tpododasza) niaurca 15 yacos,
MoCJIe Yero pocT NPaKTHYeCKH OCTAHABJIMBAETCH, HO AKTHBHOCTDL (pepMeEeHTa B cpele Ipo-
JA0JIKaeT YBEeJMYHUBATHCS B TeueHHe cjaeayrommx 25 yacoB. Copmynupyiite o0mmii BbI-
BO/l M3 AHAJIM32 ITHX JIMTEPATYPHBIX H COOCTBEHHBIX IKCIIEPHMEHTAIbHBIX JaHHbIX. Kakoe
(pyHIaMeHTaIbHOEe CBOMCTBO MeTa00/IM3Ma MHKPOOPTraHU3MOB-TIPOAYLIECHTOB BTOPHUYHBIX
MeTa00JIuTOB (K KOTOPBIM OTHOCSTCS MHOTHE AHTUOMOTHUKH M HEKOTOPbIe (pepMeHThI) ITO
wiocTpupyer? Kak 3ToT BbIBOJ 10/ZKEH YYMTBHIBATHCA NPH pa3padoTKe TEeXHOJIOrH4Ye-
CKOI'0 pe;KuMa NPOMbINIJIEHHOT0 O0MOCUHTe3a?

IIpumep orBera:

1. OOmwmii BbIBOA: Habmronaemas B sKcliepUMEHTax KapTUHA — pasjenenue (assl pocra
oromaccel (Tpododassl) U (a3bl CHHTE3A LEJICBOr0 MPOIyKTa (Mauodas3sl) — SBISETCS
XapaKTEepHOW YepTOM ISl MHOTMX MUKPOOPTraHU3MOB, IIPOLYLIUPYIOIINX BTOPHYHbBIE
MeTafdo0JIUuThI. DTO YKa3bIBAET HA TO, YTO CUHTE3 JAHHBIX BEILIECTB HE CBSI3aH HAPAMYIO
C MPOLIECCAMHU POCTA U JIEICHUS KIIETOK, @ aKTUBUPYETCS IIPU 3aMEIJICHUU WM OCTAHOB-
K€ POCTa, YacCTO B YCIOBUAX CTPECCA WM OIPAHUYEHHUS 110 KAKOMY-JTMOO KIHOYEBOMY IH-
TaTEJILHOMY JJIEMEHTY.

2. MdyHaaMeHTaIbHOe cBOWCTBO: /laHHBI (heHOMEH HWIUTFOCTPHPYET CBOM-
cTBO AU depeHIPOBAHHON PeryJsiuu MeTad0JIM3Ma, TP KOTOPOM B )KU3HEHHOM
LUKJIE KYJbTYPbl IPOUCXOUT MEPEKIIOUEHHUE C IPOrpaMM, HAIIPaBJICHHbBIX Ha yBeJINYe-
HUE YUCICHHOCTH (MIEpBUYHBIA METa00IM3M), Ha IPOrpaMMBbl, CBS3aHHBIE C BBKMBAHUEM
Y KOHKYPEHTHBIMU B3aMMOJEHCTBUSIMH B OKpY’Karollel cpezie (BTopuyHbIi MeTabo-
JU3M).

3. Yuder npu pa3padoTKe TeXHOJIOTHYECKOT0 peKUMA:

o JIByxcraamiinblii mpouecc: TexHOMIOTHs AOKHA OBITh paCCUUTAaHA Ha JIBE OC-
HOBHbIE cTanuu. [lepBas cTaaus HarpaBieHa Ha ObICTPOe HAKOIJIEHHe OMoMac-
bl (BBICOKHME KOHIIEHTPALMU UCTOYHUKOB yTiiepo/a, a3oTa, ¢pochopa, ONTUMaIb-
HBIE JIJIs POCTA YCJIOBHS).

o Muaykuus cunTe3a: Ha BTopoil ctaann He0OX0MMO CO3/1aBaTh yCIIO-

B, HHAYLMPYIOLIHeE HJIH JepenpecCHPYIoliHe CHHTe3 1eJ1eBOr0 NPOAYKTA.
YacTo 3T0 1ocTUTaeTcsl OrpaHMYeHUEM UCTOYHUKA a30Ta, pocdopa uian yriepoaa
(B ciryyae kaTaOOJMTHOM penpeccun), n3MeHeHnneMm pH, BBeaeHuem cnernuduye-
CKHX MHYKTOPOB WJIU IPE/IIECTBEHHUKOB.

o Kounrtpoabs napamerpos: HeoOxonuM TiiarenbHbINH KOHTPOJIb apameTpos (pH,
pO2, KOHIIEHTpaLus cyocTpara) JUisi TOUHOTO OTIpeJIeIeHUs] MOMEHTA Iiepexo/ia OT
Tpoodassl k uanodasze u KOPPEKTUPOBKHU pekKUMA.

o IIpomyenne naguogaspl: 3aa4a TEXHOIOTMUYECKON ONITUMU3ALUA — MAaKCH-
MaJIbHO IPOJIUTH MPOAYKTUBHYIO HANO(DA3y, MOIepKUBas KIETKH B PU3UOIIO-
THYECKU AKTUBHOM COCTOSIHUM, HO HE BO30OHOBIISISI aKTUBHBIHM POCT.

OueHoYHBbIE cpe/IcTBA /1J1s IPOBEPKH YPOBHS ¢()OPMUPOBAHHOCTH KOMIIeTeHM I

OIIK-2
TecTbl copeprKaT Cile1yonue TUIIb 33JaHul
Tun 3aganus Ne zapanusa | Bec 3aganus Pe3yabTaTr ouenuBanus (0aJ-
(06am1) JIbI, IOJIy4YeHHbIE 32 BBHINOJIHE-

HHe 32/1aHHs / XapaKTepPUCTHKA
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NPAaBWIBHOIO OTBETA)
3amaHus 3aKpPHITOrO THUIIA 1,2, 3 1 Oain 1 6 — momHOE TPaBUIIBHOE COOT-
¢ BBIOOpPOM OJHOTO TIpa- BETCTBHE;

BUIbHOTO oTBeTa (1 —4) 0 0 — ocTajbpHBIC ClTy4an
3amaHusi 3aKpBITOTO THUMA 4,5, 6 2 dayuta 2 0 — MOJHOE MPABHILHOE COOT-
C BBIOOPOM HECKOJBKHX BeTCTBUE  (TOCJIEIOBATEIIBHOCTh
MPAaBUIBHBIX OTBETOB (2 BapUAHTOB OTBETA MOXKET OBITh
n34) T000i1);
1 6 — ecmu nomymieHa ojHA
omuOKa / OTBET NMPaBUIILHBIN, HO
HE IOJIHBIHN;
0 60 — ocTaJbHBIC CITyYaH
3amaHusi 3aKpBITOTO THUIA 7,8 2 dayuta 2 0 — MOJHOE MPABHILHOE COOT-
Ha YCTaHOBJCHHE COOT- BETCTBHE;
BercTBUs (3Ha3 u4 Had) 1 6 — eciu pgomymieHa oOfHa
omuOKa / OTBET NMPaBUIILHBIN, HO
HE IIOJIHbII;
0 6 — ocTajbHBIC CITyYaH
3amaHusi 3aKpBITOTO THUIIA 9,10 2 dayuta 2 0 — MOJHOE MPABHILHOE COOT-
Ha YCTaHOBJICHHE IOCIIe- BETCTBHE;
JI0BAaTEJIbHOCTU 1 6 — eciu jomyumieHa oJHa
omuOKa / OTBET NMPaBUJIbHBIN, HO
HE IIOJIHbII;
0 6 — ocTajbHBIC CITyYan
3amanust otkpeiToro thma | 11,12, 13 3 Oamia 3 0 — moJIHOE TIPaBUIILHOE COOT-
C KpaTKuM OTBETOM BETCTBUE;
0 6 — ocTanpHBIE CiTy4yan
3ajaHusl OTKPBITOTO THUIIA 14, 15 5 GamIoB 5 6 — monmHOe MpaBUIBHOE COOT-
C pa3BepHYTHIM OTBETOM BETCTBHE;
3 6 — ecnu [JomylieHa oOJHA
OIINOKa /HETOYHOCTD/;
2 6 — ecnu gomyiieHo Oomee oj-
HOM OIINOKH;
0 6 — oTBeT He / OTBET OTCYTCTBY-
eT

dopmMupyeMasi KOMIIETEeHIUA

NuaukaTopsl chopMHPOBAHHOCTH KOMIIE-
TeHLHH

OIIK-2 CriocoOeH POBOUTE C COOJTIOICHHU-
€M HOPM TEXHHKH O€30MacHOCTH XUMHUeC-
CKHUH 3KCIIEpUMEHT, BKJIIOYAsi CUHTE3, aHAJIU3,
U3yYeHHUE CTPYKTYpPhl M CBOMCTB BEIIECTB W
MaTepHaIOB, UCCIICIOBaHHE.

° OIIK-2.1. PaboTaeT ¢ XUMHYECKUMHU
BEIIICCTBAMH C COOJTIOJCHIEM HOPM TEXHHKH
0€30IMacHOCTH

o OIIK-2.4. TlpoBoauT wucciaeI0BaHUSA
CBOWCTB BEIECTB M MAaTEPHAIIOB C HCIOJIB30-
BaHHEM CEpUHHOT0 HAYYHOTO 000pYAOBaHHUS

3aganue 1. Ilpn BbINOTHeHNH 1a00pPaTOPHOI PadOTHI MO ONpPeENEICHUIO KECTKOCTH BOIbI
METOAOM KOMIIJIEKCOHOMETPUIECCKOIO TUTPOBAHMUA BbI MCIHOJ/IL3YETEC PCAKTHB TPHUJIOH b
(kommiexcon III). Kakoii nnaukaTop Heo0X0AuMo 100aBUTH B AHAJIM3HPYEMYI0 POy me-
pen TUTpOBaHHeM?

1. Merunopanx

2. @enondranenH
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3. Xpom TéMHO-CHHUN (3prOXpoM Y€pHBINA T)
4. Jlakmyc
OtBet: 3

3ananue 2. [Ipu npoBenennu JJ1aG0PaTOPHOro0 CHHTE3a AMMHUAKA M3 COJIeil AMMOHUSA U 1Ié-
JIOYH B NPoOMpKe He0OX0AMMO NPOBEePHUTH Bhiieasomuiics ras. Kaxoi nanéosee 6esonac-
HbIH ¥ PABWIbHBIN c110C00 ero uaeHTupUKauu?

1. TlogHectu K OTBEPCTUIO MPOOUPKH TOPSIILYIO TYYHHKY
[TonHecTH K OTBEPCTHIO MPOOUPKU BIAKHYIO YHUBEPCAIbHYIO HHIMKATOPHYIO Oymary
Pe3ko BIOXHYTh Ha/l OTBEPCTUEM NPOOUPKHU IS ONPEEIICHUS 3araxa
[TonHecTH K OTBEPCTHIO MPOOUPKU CTEKIISTHHYIO MaI04YKy, CMOUYEHHYIO KOHIICHTPUPO-
BAHHOM COJISTHOM KHUCIIOTOM
OrtBer: 4

o

3ananue 3. Kakoil U3 nepeyncjieHHbIX NPUOOPOB ABJIAETCH CEPUITHBIM HAYYHBIM 000pYy/10-
BaHHMeM, HCIOJIb3yeMbIM /IJIsl H3MEPeHHs] MacCOBOIi /10J1M BellecTBAa B PacTBOpe MO BeJu-
YHHe YIJia BpalleHus MJIOCKOCTH MoJIsipu3anuu ceera?

1. Pedpakromerp

2. Tlonspumerp

3. DOTOIIEKTPOKOIOPHUMETP

4. KoHayKkTOMeTp

OtBert: 2

3aganue 4. [Ipu BbINoOJIHEHUH J1a00PATOPHOI PadoTHI N0 U3YYEHUIO KOPPO3UH METAJJIOB
He00X0AUMO NIPUTOTOBUTH 5% PacTBOP CEPHOI KUCJIOTHI M3 KOHIEHTPUPOBAHHOM (I10T-
HocTh 1.84 r/cm?, maccoBas 1011 98%). Kakue npaBu/ia TeXHUKH 0€30M1aCHOCTH SIBJISIIOTCS
00s13aTeIbHBIMH IIPH BBINIOJTHEHUH 3TOH onepanuu?

1. BuuBarh KHCIOTY B BOJy TOHKOM CTpyel IpU MOCTOSSHHOM MEepEMEIINBAHUN

2. Hcnonb30BaTh XUMUYECKUE OYKH MIIH 3aLIUTHBIM IIUTOK

3. Hcnonb3oBaTh pe3sMHOBBIE TIEPYATKH

4. BnuBaTh BOAY B KUCIIOTY JUIsl yCKOPEHMS Ipoliecca

OtBer: 1,2, 3

3ananue S. [Ipu padote ¢ J1eKTPOXMMHUYECKOH YCTAHOBKOM /IJIsl MOJy4eHHs] HUKEJIEBOI0
NMOKPBITUSI (HUKEJHPOBAHMSA) € MCHOJIb30BAHNEM CePHIHOrO BHINPSAMHUTEI HE00X0AMMO
co0.1101aTh cJeayIolHe Mepbl 6e30NMacCHOCTH:
1. TlpoBepsATh MU30IALMIO TPOBOJIOB U HAIEKHOCTh KOHTAKTOB Mepe/l BKIIOYEHUEM
2. Paborath ¢ yCTaHOBKOI B OIMHOYKY JUISI KOHIICHTPAITUH BHUMAaHUS
3. O6ecreynTh XOPOIIYIO BEHTHIIALUIO pad0Yero MecTa
4. Tlocne okoHUaHHS pabOTHI OCTABISATH IEKTPOJIBI B JIEKTPOJIUTE JUTSI COXPAHEHHSI UX aK-
TUBHOCTHU
Oteer: 1, 3

3ananue 6. B 1adbopaTopHoii padoTe 1Mo NOJY4YEeHHIO CEPHOI KUCI0THI KOHTAKTHBIM CIIOCO-
00M U3 cepbl UCMOJIb3YETCH YCTAHOBKA, BKJIIOYAIOLIAS NeYb VISl C)KUTAHUSA CePbl, KOH-
TAKTHBIN aNNapaT ¢ KATAJU3aTOPOM M NMOIJIOTUTEIbHYIO cucTtemy. Kakoe cepuiinoe 000-
Py/AoBaHue WK NPUOOPHI HEOOXOAUMBI /IJIsI KOHTPOJISI IAPaMeTPOB MpoLecca u ero es-
OIIACHOI0 NMpoBeAeHHus?

1. TepmomeTp uiaH TepMoriapa Jijisi KOHTPOJIIs TEMIEpaTyphl B 30HE KOHTAKTa

2. MaHomeTp A1 KOHTPOJISI JaBJICHUS B CUCTEME

3. pH-MeTp ans KOHTPOJIS KUCIOTHOCTH MOJy4aeMOT0 MPOIYKTa
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4. Tazoananu3aTop JJIsl KOHTPOJIs conepkanust SOz Ha BBIXOE
OtBer: 1, 2

3ananue 7. YCTaHOBHUTE COOTBETCTBHE MEKIY XMMHYECKUM BellleCTBOM, HCIO0JIb3yeMbIM B
JIa0OpATOPHOM NPAKTHKYMe, U OCHOBHBIMHU MepaMH IPeJOCTOPOKHOCTH mpu padorte ¢
HHUM:

Konuentpuposannas cepnas kuciora (H2SOs) : PaGoTaTh B BRITSKHOM 1IKady; HE T0MYyCKaTh
KOHTAaKTa C KOKEeW U OpraHaMu JIbIXaHUsI

Enxuii nHatp (NaOH) : He nonmyckarh KoHTakTa ¢ Boj1o¥ nipu padote ¢ TBEpasM NaOH; 6epeun
rj1a3a u KOxy

DOneMeHTapHas cepa (S) : PaboTtaTs B BRITSHKHOM IIKady IPU HAarpeBaHUM, U30€TaTh BABIXaHUS
napoB SO:

3aganue 8. YcraHoBHTe COOTBETCTBME MeXAYy BHJIOM MPOBOJAMMOI0 XHMHKO-
TEXHOJIOTHYECKOI0 IKCIEePUMEHTA U COOTBETCTBYIOIIMMHM HOPMAMHM TEeXHHUKHU 0e30macHo-
CTH, KOTOpPbIe HE0OXO0AUMO CTPOro cO0II0IATh:

Pabota ¢ xoHuenTpupoBanHbiMH kuciaotamu (H2SOs, HNOs) npu npuroToBiaeHnn pacTBOPOB :
Hcronp30BaHue 3alIMTHOTO SKpaHa WM OYKOB, paboTa B BRITSHKHOM HIKady, HAIMYHE HEHTpa-
JU3YIOIIUX PACTBOPOB (COJIBI) MO PYKO

[TpoBeneHne BICOKOTEMIIEPATYPHBIX MPOLIECCOB (MOTyUYeHHE cTekou, 00xur) : McnonaszoBanue
TEPMOCTOMKUX MEPUATOK U MHCTPYMEHTOB, 0OecIeyeHHe M0KapHOi 0€30MacHOCTH, KOHTPOIIb
TEMIIEpaTypbl O Iprudopam

Pabota ¢ Tokcnunbivu razamu (SO2, NHs) B 3aMKHYTBIX ycTaHOBKax : [IpoBepka repmeTnyHo-
CTH T'a30BbIX TPAKTOB IEPe]] BKIIOUEHHEM, padoTa B BBITSDKHOM IIKady, HATMYUE ra30aHaIn3a-
TOpa WK UHAUKATOpHOU Oymaru Ha NHs

[TpoBeneHmne 3IEKTPOXUMHUECKUX MPOIIECCOB (IEKTPOIIU3, AleKTpoocaxaeHue) : [Iposepka
W30JISILIMM JIEKTPONPOBOJIKH, HCIIOJIb30BAHNE AUDJIEKTPUUECKUX KOBPUKOB, 3a36MJIECHUE YCTa-
HOBKH

3aganue 9. YcraHoBHTE NPABUIBHYIO MIOC/I€10BATEIbHOCTH MOHTAKA U 3aIyCKA YCTAHOB-
KH Il JIA0OPaTOPHOI0 MOJYYeHHUSI CEPHOI KMCJI0ThI KOHTAKTHBIM CIIOCO00OM U3 cepbl ¢
co0J/1101eHneM BcexX MpaBuJI 0e30acHOCTH:

1 : [ToAKIIOUUTE TIEYb JUIS CKUTAHUS CEPHI K ICTOYHHUKY BO3/1yXa (KOMIIPECCOpY WU ra30BOi
JIMHUHN) Yepe3 PeryJisaTop pacxo/ia

2 : YCTaHOBUTH KOHTAKTHBIN anmapar ¢ KaTalu3aTopoM (BaHAJUEBbIM KaTaau3aTOPOM Ha HOCHU-
TeJIe) U MOJKIIOUYUTh K HEMY TepMoTapy

3 : YcTaHOBUTH XOJNOAWUIBHUK-KOH/IEHCATOP HA BBIXOJI€ M3 KOHTAKTHOI'O anmapara

4 : CoeqHUTH TOTIOTUTENBHYIO CKISTHKY C BOJIOHM (MUIH ¢JTa00M KUCIIOTO#) ¢ BBIXOJIOM U3 XOJIO-
TUTHHHAKA

5 : [loMecTnuTh HaBECKY CEPBI B II€Yb IS CKUTAHUS U IJIOTHO 3aKPBITh €€

6 : [IpoBepUTHh repMETUYHOCTH BCEX COSAMHEHUN YCTAHOBKU MBUIBHBIM PACTBOPOM IPH cIaboi
nojiaye BO3ryxa

7 : Hauatp mpomycKkaTh BO3AyX Yepes3 IMeub C Cepoil U BKIIIOUYUTH 00OTPEB KOHTAKTHOTO armapara
1o paboueii Temrepatypsl (~450°C)

3ananue 10. YcraHoBUTE MPABUJIBHYIO MOCJIEI0BATEILHOCTDH MOATOTOBKH K padoTe U npo-
Be/IeHUS] AaHAJIU3a HA NoJIsipuMeTpe:

: Bkimtounts pubop 1 AaTh eMy MpOrpeThes COTJIaCHO MHCTPYKLIUU

: [IpuroToBUTH aHATH3UPYEMBII PACTBOP U (PUIBTPOBATH €0 MPU HEOOXOAUMOCTH

: TiatensHO MPOMBITH U 3aIOJHUTH KIOBETY UCCIIEyeMbIM PACTBOPOM 0€3 My3bIPhKOB

: YCTaHOBUTH KIOBETY C PACTBOPOM B Kamepy mpubdopa

: [IpoBecTr 1OCTHPOBKY NMPHUOOpa ¢ KIOBETOH, 3aMIOJIHEHHON pacTBOpUTENIeM (HyJIeBasi TOUKA)

DN D W N =
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6 : CHaTh OTCUET yriia BpalleHUsl IIIOCKOCTH MOJSPU3ALIT

3ananue 11. Kak Ha3bIiBaeTcss XMuMHYECKasl MOCY/1a, MPeACTABJISIONIAA CO00H TOJICTOCTEH-
HbII CTAKAH C HOCUKOM, HCIIOJIb3yeMasi /1Jisl MIPOBeleHUsl PeaKIuil NPy HATPeBAHUM ?
OtBet: CTakaH XUMUYECKHUH (TEPMOCTOMKHUIA)

3ananue 12. Kak Ha3biBaeTcs npudop, npuMeHsieMblil JIsl pa3/ieJIeHus CMeCH KUAKOMCTel
€ Pa3HBIMH TeMIIePATYPAMHU KUMEHUsI MYyTéM MHOTOKPATHOI0 MCTIAPEeHHUsT M KOH/IeHCAI[un?
Oteert: /lednermaTop (Miu pekTU(GUKAITMOHHAS KOJIOHHA)

3ananue 13. Kak Ha3biBaeTcsi MepCOHAJIBLHOE CPEACTBO 3alUTHI, KOTOPOe 00513aTEIbHO
cjielyeT HaJleBaTh Ha IJa3a Npu padoTe ¢ eIKUMH BellleCTBAMHU, HATPeBAHMEM HJIU NPOBe-
JeHUEeM peaKIuii ¢ BO3MOKHBIM pa30opbIi3ruBanuem?

OtBet: 3anUTHBIC OUYKU

3aganue 14. Bam nopy4eHo nposectu JiabopaTopHyro padory «OnpeaeneHue KOppo3uOH-
HOM CTOMKOCTH METAJIJIOB B KHCJIOW M HelTpajabHOH cpeaax». OnuiuuTe NJIaH NpoBeAeHUs!
IKCIIEPUMEHTA, c00.110/1asi Bce HOPMbI TEXHUKH 0€30I1aCHOCTH. YKaKuTe: a) HeoOXoaumoe
000py10BaHUE U PEAKTHBDLI; 0) MOATOTOBUTEIbHbIE IeHCTBHS (BKJIOYAsi Mepbl 0e30MacHO-
CTH); B) MOCJIEJ0BATEJbHOCTh OCHOBHBIX OIlepalMii; ) Kak OyaeT NPOBOAUTHCA (puKcanus
pe3yJbTaTOB. AKIEHTHPYHTe BHUMAHUE HA TeX MOMEHTAaX, KOTOpble o0ecneuynBalOT 0e3-
ONIACHOCTH IKCIIEPUMEHTATOPA U KOPPEKTHOCTDH MCCJIeI0BAHUS.

IIpumep oTBeTa:

IInan npoBenenns 1adopaTopHoii padoThI:

a) O0opy0oBaHue U PEaKTUBBI:

e OO0opynoBaHue: aHAIUTUYECKUE BECHI, CYIIMJIbHBIN 1IKad, SKCUKATOP, TEPMOCTAT UITU
BOJIsTHAsI OaHs, XMMUYECKUE CTaKaHbl (2 IIT. Ha 00paselr), MUHIIET, CTEKISTHHBIE KPIOUKU
WJIM HUTH 17151 IOJBEIIMBaHMs 00pa3lioB, HaKJjauHast Oymara.

e PeakTuBbI: 00pa3ibl MeTayI0B (cTanb, UHK), pacTBopbl: 0.1 M H2SO4 (kucnas cpena)
u 3% NaCl (neiiTpanpHas cpena), IMCTHILTUPOBaHHAs BOJA, TaHOJ, (PHIIbTpOBATHHAS
Oymara.

0) [loaroroBuTe/IbHBIE AHCTBUA U MePbI 0€30M1ACHOCTH:

1. HucrpykTax v 3kunupoBka: [ToqydnTh HHCTPYKTaX MO TEXHUKE 0€30MacHOCTH.
Haners xanar, 3alUTHbIE OYKU U PE3UHOBBIE NTEPYATKH.

2. TloaroroBka odpa3uoB: OOpadoTaTh 00pa3Ibl METAIOB HAXKIAYHON Oymaroi amns ya-
JIEHUsI OKUCHOM TUIEHKH U 3arpsisHeHuit. O0e3KUPUTh, TPOMBIB 3TAHOJIOM U BHICYIIIUB
¢GmIbTpOBaNBHOM OyMaroii.

3. B3BemmBaHue: B3BecUTh MOATOTOBICHHBIE U CyXHe 00Pa3Ilbl HA aHATUTHYECKIX BECAX
¢ TogHocThio 710 0.0001 r. 3anmucaTh HavaNbHYIO Maccy (mi).

4. TloaroroBka peakTHBOB: B BHITSHKHOM mikady MpUTOTOBUTH HEOOXOIUMBIE PACTBOPHI,
coOroast mpaBuia paboThI ¢ KUCIOTaMU. HakiienTs Ha cTakaHbl YETKHE STUKETKH C
HA3BaHHUEM CPEJIbI.

B) [lociienoBaTe/ IbHOCTH OCHOBHBIX ONlEPALIUI:

1. TlomecTuTh MOATOTOBIEHHBIE OOPA3IIBI HA CTEKISTHHBIX KPIOUYKaX B XUMHUUECKHUE CTAKAHbI
¢ cootBercTBytomuMu cpenamu (H2SOs u NaCl). Yoeautbes, 94To 00pasiisl HOJTHOCTHIO
MOTPYKEHBI U HE KaCarOTCsl CTEHOK U JIHA.

2. YCTaHOBUTH CTaKaHBI B TEPMOCTAT WIIM HA BOJASHYIO OAHIO TSl TIOJICPKAHUSI IOCTOSTH-
HOM TeMniepatypsl (Harpumep, 25+2°C). Ecau TepmocraTta HET, OTMETUTH TEMIIEPATYpy B
n1abopaTopuH.

Brinepkath 00pa3iibl B cpefiax B TEUCHHE 3aJaHHOTO BpeMeHH (Hampumep, 24-48 1acoB).
[To ucreyeHnn BpeMeHN B MePUYATKAX H3BJIeUb 00Pa3I(bl MUHIIETOM, TIIATEIHHO TPO-
MBITb IO/ CTPYEN AUCTUILTUPOBAHHOM BOJIBI ISl yAAJICHHUS OCTATKOB DJIEKTPOJIUTA.

»ow
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5. OO6paboTaTh 00pa3ibl METKOM MO CTPYENR BOIBI TSI YIAICHUS TPOTyKTOB KOPPO3HH,
€CJIM 3TO PEAYCMOTPEHO METOAUKOM (/17151 OonpeiesieHus: 0011el TOTEPH MACChI).

6. IIpoMbITh 3TAaHOJIOM, BBICYIIUTH (DUIBTPOBAIBHOM OyMaroi, a 3aTeM JOCYIIUTh 10 MO-
CTOSIHHOU Macchl B cynmmiibHOM mkady npu 105°C. OxnaauTh B 9KCHKaTOpeE.

7. B3Becutb BhICYLIEHHBIE 00PA3Ibl (M2).

r) @ukcanus pe3yJbTaToB:

o Bce nannsie (HauanbHas Macca, cpeia, BpeMs SKCIIO3UIIMU, KOHEYHAas Macca, TeMIreparTy-
pa) 3aHOCATCS B 1a00pATOPHBII KypHAJI B X0J1€ SKCIIEPHUMEHTA.

e PaccuutsiBaeTcs noreps Maccbl: Am = mi - mo.

o PaccuuThIBaeTCs CKOpPOCTh KOPPO3UHU (HarIpuMep, B I/(M?+4)) ¢ y4ETOM IUIOIIAH T10-
BEPXHOCTH 00paslia.

o PesynbraTsl ohopMISIFOTCS B BUIE TAOIUIIBI U TIPOTOKOJIA C BEIBOAAMHU O CPABHUTEIILHON
KOPPO3MOHHON CTOMKOCTH METAJJIOB B Pa3HBIX Cpe/iax.

3apanue 15. OnummTe MeTOAUKY NpoBedeHus JadopaTopHoii padoTsl «Iloayuyenne ammu-
aKka M3 a30Ta BO3AyXa», (POKYCHPYSCh HA HCIOJb30BAHMU CEPUIHOI0 HAYYHOro 000pYy/a0-
BAHUSL M COOJIIOIECHMH HOPM 0e30macHOCTH. B omucanuu Q0/LKHBI OBITH OTpPaskeHbI: 1)
I[IpuHnUNuaibLHasA cXeMa YCTAHOBKH (IlepedeHb OCHOBHBLIX Y3J10B). 2) Posib 1 mopsiiok pa-
00TBI ¢ KaxXIAbIM 3JIEMEHTOM CEPUITHOT0 000pYyI0BaAHUA (HANPpUMepP, ra30Bblil PeryJasaTop,
KATAJUTHYECKUI PeaKkTop ¢ HArpeBOM, XOJOJMJIbHMK, cucrema cOopa). 3) Konkpernsie
Mepbl 0€30MACHOCTH NMPH padoTe ¢ ra3aMu MoJ JaBJIEHHEM, ¢ HArpPeBaTeJIbHbIMH 3JeMeH-
TaAMH M ¢ TOKCHYHBIM NPOoAYKTOM (amMuakoMm). 4) Kak ¢ momMoumbio J1aHHOH YCTAHOBKU
MOKHO MCCJIe0BATh BJMSIHUE OJHOT0 M3 NapaMeTpoB (HApUMep, TeMIepaTypbl KaTaJu-
3aTOpPa) HA BBIXO/J MPOAYKTA.

IIpumep oTBeTa:

Metoauka npoBegeHusi padoThi:

1) IlppHIMNMAIBLHAS CXeMa YCTAHOBKH:

VYcTaHoBKa cOCTOUT U3 OaJIJIOHA € @30TOM (MJIM KOMIIpeccopa BO3yXa C CUCTEMOW OUUCTKH OT
KHCTIOPO/1a), PeryJasiTopa pacxo/Ja raza, KaTaAIUTHYeCKOro peakTopa (TpyOdaras rneds ¢ KBap-
11eBOM TpyOKOH, 3aII0JJHEHHON KaTalu3aTOPOM — XKEJIe30 C MPOMOTOpaMu), TepMonapsl u 6.10-
KA yNpaBJieHUs] TeMIePATYPOil Mevn, CUCTEMbI OXJIaXACHUS (XONIOAUIBHUK) I KOHIACHCa-
MU 00pa30BaBILErocs aMMHUaKa, CKISTHKA-IIPUEMHHUKA C PACTBOPOM KHCJIOTHI JUIsl TOTJIOIIEHUS
HENPOPEearupoBaBIIEro aMMHAaKa M Ta30MeTpa WM MBUILHOTO (MIIBTPA Ha BBIXOJE.

2) PaGoTa ¢ cepuiiHbIM 000py10BaHUEM:

e PeryasaTop pacxoaa rasza: [1o3BosisieT yCTaHOBUTD U MOAJIEPKUBATH MOCTOSIHHBIN MOTOK
azoToBogopoaHoi cMecH (3:1) yepes cuctemy. [lepen 3amyckoM mpoBeEpsIETCS €ro Uc-
MIPaBHOCTh U COEJIMHEHHUS.

o Karaautuyeckuii peakrop ¢ HarpeBoM: KBapiieBas TpyOKa ¢ KaTaJn3aTopoM Iome-
nraercs B Tpyouatyro nedb. C moMoIipio 6J10Kka ynpaBieHus 330a€TCs Hy>KHasl TeMIIe-
patypa (450-500°C). [1epen momayeit ra30BOM CMECH TeUb MPOTPEBAETCS 10 paboUeit
TeMriepaTypbl. HarpeB KOHTponHpyeTcst o MoKa3aHUsSIM TePMONAPBHI.

e Cucrema oxJyaxneHusi u coopa: Ilocie peakropa ra3sl IpoXoJsaT yepe3 X0J0AUIbHUK
(py0amkoBbIil MM 3MeeBHKOBBII), I'/le aMMUaK KoHAeHcupyeres. JKuakuil aMmMuax
coOupaercs B oXJaxk1aeMoM NpuémMHuKe. HeckoH1eHCupoBaBIINECs ra3bl MPOIYCKAIOTCS
Yyepe3 CKISHKY ¢ THTPOBAaHHOM KUCIOTOM AJi yiaBiuBaHus ocTaTkoB NHa.

3) MepbI 0e301aCHOCTH:

e Crazamm noa naBJjieHueMm: [IpoBepka repMeTHYHOCTH BCEX COEUHEHUN MBUIbHBIM
pacTBOpOM mepe]l BkitoueHueM. PaboTa ¢ perynsTopom 1aBjaeHUs] B COOTBETCTBHH C UH-
cTpyKuuen. bamioH HanéxXHO 3aKpericH.

e C HarpeBareJibHBIMM dJIeMeHTaMu: He nmpukacaTbCsi K HAarpeTom Mevu U KBapueBoi
TpyOke. Mcronp30BaTh TEPMOCTONKHE MIEPUYATKU IPU HEOOXOTUMOCTH. Y CTAaHOBKA
JIOJKHA PacroiaratbCsi Ha TEPMOCTOMKON TOBEPXHOCTH.
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e C ammuakom: Bce paboThl MpoBOAUTE B BHITSZKHOM 1IKady ¢ xoporei Tsaroi. [1aza u
Oprasbl JAbIXaHU 3alUIIEeHbl O4KaMu. CKIISHKA-[IOTJIOTUTENb JTOJIKHA ObITh HAaJEXKHO
3aKpbITa, C TUAPO3aTBOPOM JJIsl IPEIOTBpaLeHHs] 00paTHOro Toka. limeTh HarotoBe
HEUTpaIu3yrole pacTBOPHI (HapUMeEp, YKCYCHYIO KUCIIOTY).

4) UccenoBanmne BJIUSAHUS TeMIIEPATYypPbI:

Jli nccnenoBaHus BIMSHUS TEMIIEPATYPhI HA BBIXOJ] aMMHAKa dKCIIEPUMEHT IPOBOJIAT MOCIIE-

JIOBATEJIBHO MPHU Pa3HbIX TeMIIepaTypax Karaausaropa (Hampumep, 400, 450, 500, 550°C), moa-
JIEp’KUBasi IOCTOSIHHBIMU BCE OCTaJIbHbIE ITapaMeTphl (COCTaB M pacxoj rasa, AasieHue). Ha BbI-
XO/JI€ OIPEETAIOT KOJIMYECTBO 00pa30BaBIIEroCs aMMHaKa:

o I'paBumerpuyecku: I1o yBenmyeHu0 Macchl NOTJIOTUTENIBHON CKIIIHKU C KUCIOTOM.

o Turpumerpuyecku: TUTpys 0OCTaTOK KUCIOTHI B HOTJIOTUTEIBHON CKIISIHKE MOCIIE OIbI-
Ta.

Crtpourcs rpaduk 3aBUCMMOCTH BbIX0/1a aMMHaKa (MM CTETIeHU MTPEBPALICHHS) OT TeM-
neparypbl. OTO NO3BOJIET SKCIEPUMEHTAIBHO ONPEAEIUTh ONTUMAIIbHBIN TeEMIIepaTyp-
HBII UTHTEpBAJI JUIsl JAHHOTO KaTaJIu3aTopa, COOTBETCTBYIOIINI MaKCUMAJIbHOMY BBIXOAY.

7 IEPEYEHb HHO®OPMAIIMOHHBIX TEXHOJIOTUI, UCIOJIB3YEMBIX B
INPOLECCE OBYYEHUSA

HNudopmanuonnbie TeXHOJIO0rMN — 00yUeHUE B 3JICKTPOHHOM 00pa30BaTeIbHOMN cpenie ¢
[EJBI0 PACIIMPEHUS JTOCTyIa K 00pa3oBaTEbHBIM pecypcaM, yBEIWYCHHS KOHTAKTHOTO B3au-
MOJICHCTBUS C MpernojaBaTesieM, TOCTPOCHUS WHIUBUIYAIbHBIX TPAEKTOPUN MOATOTOBKH, 00b-
€KTHUBHOTO KOHTPOJISi U MOHUTOPUHTA 3HAHUN CTYJICHTOB.

B oGpazoBarensHOM mpoliecce Mo TUCIUILUIMHE UCIIONB3YIOTCS CleAyIonre nH(opMalu-
OHHBIE  TEXHOJIOTHH, SBJISIONIMECS  KOMIIOHEHTaMH  ODJEKTPOHHOM  WHGOPMAIMOHHO-
oOpa3oBatensHOMU cpeab! BITIY:

e Odunmanpusii caiit BI'TIY;

e Cucrema snektpoHHoro ooyuenuss ®I'6OY BO «bI'TIV»;

e (Cucrema TECTUPOBAHHMS Ha OCHOBE e€IMHOro mnoprana «MHTepHeT-TecTUpOBaHUS B
chepe obpazoBaHuss WWW.i-exam.ruy;

e Cucrema «Aururuiaruat.BY3y;

e DJEKTPOHHBIE OMOTUOTEYHBIE CHCTEMBI;

e MyJnbTUMEIUIHOE CONPOBOKAEHUE JIEKIUN U MPAKTUYECKUX 3AHATUU.

8§ OCOBEHHOCTH U3YYEHUA JUCHUIIJIMHBI UHBAJIMJIAMUA U JIMHAMMU C
OI'PAHUYEHHBIMU BO3MOXHOCTSAMMU 310POBbSA
[Tpu oOyueHUM JNUIl ¢ OTPAaHHUYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbSI PUMEHSIIOTCS a/1arl-

THBHBIE 00Pa30BATEIHHBIC TEXHOJIOTHH B COOTBETCTBUU C YCIOBHUSIMH, U3JIOKCHHBIMA B pa3Jieiie
«OCcoOEHHOCTH pealn3anuyu 00pa3oBaTeIbHON IPOTPaMMBI JJIsi HHBAIUOB U JIUI] C OTpaHUYCH-
HBIMH BO3MOXXHOCTSIMH 3JIOPOBBSI» OCHOBHOH 00pa30BaTEBHOM MporpamMMbl (MCIOJIB30BAHUE
CHEIHUABHBIX Y4eOHBIX MOCOOMA U TUAAKTHUECKUX MATepUaAIOB, CHEIHABHBIX TEXHHYECKUX
CpencTB 00y4YeHHUs KOJUIEKTUBHOTO M WHMBHIYAJIHHOTO TOJH30BAHMS, TIPEIOCTABICHUE YCIYT
accucTeHTa (MOMOIIHHKA), OKa3bIBAIOIIETO OOYYArOMIMMCS HEOOXOAMMYIO TEXHUYECKYIO TIO-
MOIIb U T. I1.) ¢ yYETOM UHIUBUIYAJIbHBIX 0COOEHHOCTEN 00yUYaroIuXCsl.

Jist 0Oy4aromuxcsi ¢ OrpaHNYEHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI MPEAYCMOTPEHBI Clie-
nytorue (OpMbl OpraHU3aINH TIEIarorHueckKoro mporecca U KOHTPOJIs 3HAHHM:

- UTsI cTabOBUISTIINX:

obecrieunBaeTCsl HHANBUIYATbHOE paBHOMEpHOE ocBenieHne He MmeHee 300 okc;

JUTSL BBITIOJTHEHUSI KOHTPOJIBHBIX 3aJJaHUH MPU HEOOXOUMOCTH MPEIOCTABISICTCS YBEITUIH-
BAIOIIEE YCTPOMCTBO;
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3a7aHus JJIS BBITIOJHEHUS, a TaK)Ke MHCTPYKIMU O MOPSIKE BBHITOJHEHUS KOHTPOJBHBIX
3aJiaHuil OPOPMIISIFOTCS yBEIMUSHHBIM 1pudToM (pasmep 16-20);

- IS TITyXUX M CIa0OCIBIIIAIINX

o0ecreynBaeTcsl HATM4KEe 3BYKOYCHIIMBAIOLICH anmapaTypbl KOJUIEKTUBHOTO MOJIb30BaHUS,
py HEOOXOAMMOCTH OOYYaroIMMCs MPEJOCTABISAECTCS 3BYKOYCHWIMBAIOIIAs armapaTypa WHAU-
BUIYAJILHOTO TOJIb30BaHMS;

- JUTSL JIAI] C TSDKEJBIMU HapyIICHUSMH PeYH, TIIyXHX, CIa0O0CHbIIIANINX BCe KOHTPOJIBHBIC
3aJJaHHs 10 KEJIAHUIO MOTYT IIPOBOJIUTHCS B TUCBMEHHOMN (hopMe.

OcHOBHO# (OpMOIi OpraHU3alKH IEeJarorHieckoro mporecca SBIIeTCS HHTETPUPOBAHHOE
o0yuyeHHre MHBAIUIOB, T.€. BCE 00YYAIOIIMECs y4aTcsl B CMEIIAHHBIX TPYNIax, UMEIOT BO3MOX-
HOCTbH ITOCTOSTHHO OOIIAThCSI CO CBEPCTHUKAMH, JIETYE aIalITUPYIOTCS B COLIMYME.

9 CIIMCOK JIUTEPATYPbI U UH®OPMALIMOHHBIX PECYPCOB
9.1 Jlutepatypa
OcHoBHasi iMTEpaTypa

1. Caspikun HO.I1. buotexnomorus: yaeoHoe mocooue /H0.0. Caszwikun, C.H. Opexos,
N.N. Yakanesa; nox pea. A.B. Katnuackoro. — 3-e u3sg., crep. — M., Akagemus, 2008. — 253c.
(16 2x3.)

2. buorexnonorus; yueObnuk uist ctya. By3oB / [U. B. Tuxonos [u ap.] ; mox pen. E. C.
Boponuna. - CII6. : TUOP/, 2008. - 703 c. (6 3K3.)

3. Beckos, B.C. O0mias xumuueckas texHonorus: ydyeOnuk ans By3oB /B.C. beckos. - M.
: Akagemknura, 2006. - 452 c. (30 5k3.)

4. Kunxos B.B. [IpakTuKyM M0 XUMUYECKON TEXHOJIOTUH U MPUKIAJAHON XUMUU: yueo-
HOE rmocoOue s cTyAeHToB By30B / B.B. XKunkos. - biarosemenck: M3a-so bI'TIY, 2014. — 123
c. (28 7k3.)

JonosHuTeILHASA JTUTEpPaTypa

1. buotexHonorus pacTeHMi : y4eOHMK M mpakTHKyM s By3os/ JI. B. Hazapenko,
10. N. Jonrux, H. B. 3arockuna, I'. H. Pannyruna. — 2-e u3a., ucnp. u jgomn. — MockBa: M3ma-
tenbcTBO HOpaiit, 2022. — 161 c. — (Boiciee oOpaszoBanue). — ISBN 978-5-534-05619-8. —
Tekcr: anexkTpoHHbsld  //  OOpasoBarenbHas  1iatdopma  FOpait  [caidr]. —
URL: https://urait.ru/bcode/491541

2. Eroposa, T.A. OcHOBBI OMOTEXHOJIOTUH: Y4eO. mocodue /i CTy 1. By30B, 00yJaromux-
cs no crient. "buonorus" / T. A. Eroposa, C. M. Kiynosa, E. A. XXusyxuna. - 3-e u3., crep. -
M.: Akagemus, 2006. — 207 c. (95 2x3.)

3.Meunbmytuna, H. B. Beenenue B HanotexHoznoruto / H. B. Menburytuna. - Kanyra:
U3 n-Bo Hayu. mut. boukapesoit H.®., 2006. - 131 c. (1 3k3.)

4. HuxynpaukoB, Bnagumup CemeHoBruY. buotexHoI0Tus B )KUBOTHOBOJICTBE: yueh. mo-
cobue s ctyn. By3oB / B. C. Hukynsaukos, B. K. Kpetunun. - M.: Komoc, 2007. - 534 ¢. (2
9K3.)

5. [Iponuna H.b. buoxumudeckrie 0CHOBBI T€HETUYECKOW NMHKEHEPUH, ONOTEXHOJIOTUN U
MOBBIIICHHS Ka4eCcTBa MPOAYKINK pacTeHueBocTBa [Text]: (mects nekmuit) / [Iponuna H.b. -
M.: U3a-B0 MCXA, 2001. - 45 c. (5 3K3.)

6. Porog, 1. A. Tlumiesas 6notexnonorus: [B 4 KH.]: yaeOHUK Ju1s cTy[. By30B / U. A. Po-
ros, JI. B. Autunosa, I'. I1. lllyBaesa. - M.: KoJoc. - KH. 1: OcHOBEI nHIIEBOK OHOTEXHO-
noruu. - 2004. — 439. (3 5k3.)

7. Craciok, E. M. JIaGopaTopHbie, CEMUHAPCKUE U WHIUBUIyaIbHBIC 3aHATHS 110 OMOTEX-
Honoruu: YueOHo-MeTonuyeckoe nocodue / E. M. Cractok; BI'TIY, Dxonorndeckuii eHtp. -
bnarosemenck: U3a-so BI'TTY, 2002. — 100 c. (5 2k3.)

8. TeopeTnueckue U MPAKTHUECKHUE ACTIEKTHI MCIIOIb30BaHUS OMOTEXHOJIOTHH U TeHHON
WHXXEHEPHUH: yuel. mocodue s CTy ., ooydaronuxcs mno crei."3ootexaus" u "Berepunapus' /
Maxkcumos I'.B. [et al.]. - M.: By3oBckas kaura, 2004. - 206 c. (3 3k3.)

9.2 ba3bl JaHHBIX U HH(POPMAITMOHHO-CIIPABOYHbIE CHCTEMbI
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1. Caiit o xumun http://www.xumuk.ru

2. Karasnor oOpa3oBatebHbIX HHTEpHET-pecypcos http://www.edu.ru

3. POCITATEHT www.fips.ru

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

5. http://bio-x.ru Csexue marepuanbl M0 OHOTEXHOJOTHH M APYTUM OHOJOTHUYECKUM
HayKaM.

6. Hayunas snektponnas 6ubnuorexka (HOB) https://www.elibrary.ru/defaultx.asp

7. Medline https://pubmed.ncbi.nlm.nih.gov/
8. Ilopran HayuHo# 3aekTpoHHOM OnbaroTeku http://elibrary.ru/defaultx.asp

9.3 DJ1eKTPOHHO-0UOTHOTEeYHbIE pecypChl
1. Polpred.com O630p CMU/Cnpasounuk https://polpred.com/news
2. OBC «lOpaiiT» https://urait.ru

10 MATEPHAJIBHO-TEXHUYECKAS BA3A

JUis 1mpoBeleHMs 3aHATUHM JIEKIMOHHOTO THUIIA, TPYNIOBBIX W HWHAMBHUIyaJIbHBIX
KOHCYJIbTAIMH, TEKYIIEro KOHTPOJIA U MPOMEXYTOYHON aTTeCTAalluy UCIOJIb3YIOTCS ay IUTOPHH,
OCHaIIEHHBIC Y4YEOHOW MeOeNblo, ayJIUTOPHOM JOCKOM, KOMIIBIOTEpaMHU C YCTAHOBIICHHBIM
JMILIEH3UOHHBIM CHELHAIU3UPOBAHHBIM  [IPOrPaMMHBIM OOECIIE€YEeHHEM, KOMMYTAaTOPOM JUIs
BBIXOJa B  DJEKTPOHHO-OMOIMOTEYHYI0 CHCTEMY U  DJCKTPOHHYI HH(POPMALMOHHO-
oOpa3zoBatenbHyto cpeay bBITIY, MynbTUMEIUHHBIMU HPOEKTOPAMH, HSKCHO3MLMOHHBIMU
9KpaHaMH, y4eOHO-HarfsAHBIMH — TocoOMsMH  (KapTbl, TaONMIBI,  MYJIbTHUMEIAMIHBIC
npeseHTanuu). /i npoBeeHus 1a00paTOPHBIX 3aHATHH TaKkKe UCIOIb3YyEeTCs:

Ayn. 109 «A». JIabopaTopusi o61ieit Xumuu
e Crou nuceMeHHbIH 2-mecT. (10 mrT.)
Cron npenogasatens (1 mr.)
Cryn (21 mr.)
HoyTtOyk «Samsung» ¢ YCTaHOBJECHHBIM JIMIIEH3MOHHBIM CIHEIHAIU3UPOBAHHBIM IPO-
rpaMMHBIM oOecriedeHueM (1 mT.)
e 8 - moptoBbIii KoMMyTatop D-Link mis BeIXoaa B 3JIEKTPOHHO-OMOIHOTEYHYIO CHCTEMY U
3IIEKTPOHHYIO0 HHPOPMALMOHHO-00pa3oBarenbHyto cpeny BITIY (1 mt.)
Mynbsrumeauiineiit npoekrop SHARP -10 X (1 mT.)
TeneBuzop «SONI» (1 mT.)
®dotoanekrpokanopumetp (1 mr.)
Bononarpesarens « Thermety (1 mt.)
Harpesarens s npobupox (1 m.)
[xad SL-65T (1 mrT.)
XUMHYECKUE PeaKTUBBI 10 TEMATHKE JIAOOPaTOPHBIX paboT
Hectunsrop (1 mrt.)
Becot EK-410 (Texanueckue) (1 mit.)
DOnekrporuTta (3 mrT.)
Hocka mst cymku mocy sl (1 mT.)
Habop nocy bl mpuHaie)KHOCTEN 7151 IEMOHCTPAIIMOHHBIX OMBITOB MO XUMUHU
Habop neraneii a1 MOHTa)ka YCTaHOBOK, MILTIOCTPUPYIOIIMX XUMHUECKUE ITPOU3BOICTBA
Cronuk nogbemusbii (1 miT.)
HITatuB s feMoHCTpaunoHHbIX mpoOupok I1X-21 (10 mit.)
[ratu metammuyeckuit [JIB (10 mT.)
OkpaH (HoHOBBIN YepHO Oenblii (ABycTopoHHMIT) (1 mT.)
Anmapar Kunma (1 mmT.)
Arnmapar st mpoBeaeHust xumudeckux peakiuit (AITXP) (1 mT.)
I'openka yauBepcanpHas (1 mr.)
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Eooooo

Habop nmst ONBITOB 1O XUMUU C SJIEKTPUUECKUM TOKOM (DnexTponu3Ep) (1 mT.)

KommuiekT TepmomeTpos

Kommnekr—na6opatopus «I[Tuénka—Y» (5 mrT.)

[Tpubop 11 IEMOHCTpALMK 3aKOHA COXPaHEeHHs Macchl BemecTs (1 1miT.)

[Tpubop Ans WILIIOCTPAlMU 3aBUCUMOCTU CKOPOCTH XMMHUYECKOW peakiuu oT ycioBuit (1

[Tpubop 11 OKKCIEHUS CIUPTA HAJ MEIHBIM KaTtanu3aropoM (1 mit.)

[TpuGop 11 nosyueHuss pactBopuMbIX TBepAbIX BemiecTs [IPB (1 mit.)

YcranoBka st neperonku (1 mir.)

YcranoBka st GUIBTpOBaHMS 101 BakyymoM (1 mmiT.)

Habop 111 3koI0rn4eckoro MOHUTOPUHTA OKpy:karotel cpeast (1 mr.)

Hab6op mo anekTpoxumun nabopatopublii (1 mir.)

Hab6op o ToHkocnoiHo# xpomarorpaduu (1 mrT.)

[Tpubop g nosydyenus rasos (1 wmwr.)

Habop xpucraminueckux pemerox (1 mr.)

Hab6op nns MmopenupoBaHus CTPOCHUSI HEOPTaHUYECKUX BEUIECTB OpraHuyecKuX Bemects (1

)

HabGop mu1st MoIe TMpOBaHKS TUIIOB XUMHYECKUX peakIuil (Moaenu-anmmkanuu) (1 mr.)
HaGop ast MoeTMpoBaHUs DJIEKTPOHHOTO CTPOEHHS aToMOB (1 1mIT.)
HaGop ast MoieTMpOBaHUsl CTPOCHHUS aTOMOB U MOJIeKyI (1 1miT.)

HatypanbHble 00hEKThI KOJUICKITHA

Y4eOHO-HAMISIHBIC TOCOOUS - CIAiAbI, TaOIHIBI, MYJIbTUMEIUWHBIC TPE3CHTAUU 110

JUCLHUIUIMHE « XUMHUYECKasi TEXHOJIOTUSI B OUOJIOTHID)
Ayn. 219 «A» Y4yeOHast 1abopaTopusi XMMHU4YeCKOH TeXHOJIOTHH

Cron nuceMeHHbIH2-MecT. (12 mrT.)

Cryn (24 mwr.)

Cron npenogasatens (1 mr.)

Cryn npenogasatens (1 mr.)

[Trorutp (1 wT.)

AynutopHas fgocka (1 mrT.)

KommnbroTep ¢ ycTaHOBIEHHBIM JHMIIEH3UMOHHBIM IPOrpaMMHBIM o0OecrieueHreM (3 1uT.)

8 - mopToBbIit koMmyTaTop D-Link s BeIxoaa B 31€KTPOHHO-OMOIHOTEYHYIO CUCTEMY U

AIIEKTPOHHYIO HH(POPMAIIMOHHO-00pa3zoBarenbHyto cpeay BITIY (1 mrT.

MynbTuMeauitabii npoekTop (1 mt.)
[TpunTep nazepHslii (2 mr.)
OKCMO3ULMOHHBIN 3KpaH (HaBecHOM) (1 mmiT.)
Becet GF-300 (1 mmt.)

Becol Topcronnsie BT-100 (1 mT.)
Buckozumerp (4 mrT.)

Honomep (3 mT.)

Konnykromerp annon-4120 (3 mr.)

K®K-2 (1 mr.)

Jlrokemep (1 mt.)

Mermmanka marautHas [1-3-6100 (2 mt.)
Monynb «Tepmudeckuii ananuz» (3 wmr.)
Monyns «TepmocTaT» (3 miT.)

Monynb «YHUBEpCATbHBIA KOHTPOIIEPY (3 1IT.)
Monynb «9neKTpoxXumus» (3 mrT.)

Monynb yHuBepcaabHbIi (6 mIT.)
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e Habop cut KII-131(1 mT.)

o [lomspumerp (1 mT.)

e [lorennmomerp (1 mt.)

e [lenrpudyra madoparopuas OITH-8 (¢ poropom) (1 miT.)

e [lltatuB as 371eKTPOIOB (2 MIT.)

DKcukatop ¢ kpaHow (1 mr.)

Monynb «O6menadbopatopHbiiny (1 mit.)

Crnextpodoromerp (1 mt.)

Crnextpoporomerp KOK-3KM (1 mit.)

KommiekT apuomerpos (1 mit.)

Metponowm (1 mit.)

MocT peoXopaHbIi ¢ COCYA0M

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

[taTuBel 1151 TPOOUPOK, HArpeBaTEIbHbIE TPUOOPHI

XUMUYECKUE PEaKTUBBI IO TEMATHKE JIA0OPATOPHBIX paboT

CamocrosTenpHas paboTa CTYJCHTOB OPTaHU3YETCSl B ayIUTOPHSIX, OCHAIIEHHBIX KOMITb-
IOTEPHON TEXHUKOHN C BBIXOJOM B 3JIEKTPOHHYIO MH(POPMAIMOHHO-00Pa30BaTEIbHYIO CPEAY BY-
3a, B CIICIMATN3UPOBAHHBIX J1a00paTOPUAX 1O JUCHUIUIMHE, a TAK)KE B 3aj]ax JOCTyIa B JIOKAJIb-
Hyto ceTb BI'TIY.

JIMIIEH3MOHHOE ITPOTPaMMHOE  OOECIIEYEHHE: OIEepPAallMOHHBIE CHCTEMBI CEMEWCTBA
Windows, Linux; oducusie mporpammsr Microsoft office, Libreoffice, OpenOffice; Adobe
Photoshop, Matlab, DrWeb antivirus u T.1.

Pazpabotunk: JlaBpentseBa C.U., kaHauaaT OMOJOTMUECKUX HAYK, JOLEHT Kadeapbl XUMUU.
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11 IUCT UBSMEHEHHUH U JONOJTHEHUN

YrBepxaenue nusmenenuid u gonoqaHenuii B PII/1 nas peamuzanuu B 2026/2027 yu. r.
PIT/] mepecmoTpena, oOCcyxkaeHa U ogo0peHa s peanusanuu B 2026/2027 y4. T. Ha 3a-
cenanuu kadeapel xumun (mpotokos Ne 8 ot 28 mas 2026 1.).
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