LlokyMeHT Nopeseas-mnesssiosacnonnalooanucas

Wchopmauvg o ena Me cyq% MHWHUCTEPCTBO IIPOCBEIIEHUSI

®KO: LLéknda Bg)% BMTaﬂbeBHa k- POCCUUCKOU ®EAEPALIAN

[lomkHocTb: en?op 101} % DeaepaabHoe rocyiapcTBeHHOE 0I0KeTHOe 00pa3oBaTebHOe

[lata noanuc Hﬁﬂ 17 03 2076 06 51 21" yupesKieHrue BhICIIEro 00pa3oBaHus

YHUKaNbHbIA npnrpaMMbem K0Y! L «bJ1aroBemeHCKHI rocyAapcTBEHHBIH NMeAarornyecKnii yHUBepCUTeT

7 v

a2232a5515 e5%6551a8999b11908§af5 989420420336ffbf8éﬁ8ﬁﬂ3§ﬁ OBEPA3OBATEJIBLHASI IPOIPAMMA

11"5004;4 \,\AV‘ Pabouas nporpaMmMa JMCHUILTUHBI
YTBEPXJIAIO

JlexaH ecTeCTBEHHO-Teorpagpuieckoro
paxyasteTa ®I'BOY BO «bI'TTY»

il U.A. Tpopumuosa
«25» mas 2022 r.

PaGouas nporpaMmMa qUCUMILINHBI
«XHUMHNYECKASA U BUOTEXHOJIOI' U5

HanpasJieHue noaAroroBKu
44.03.05 ITIEJATOI'MYECKOE OBPA30OBAHUE
(c aByMs npo¢uiIssMu MOAT0OTOBKH)

IIpo¢puisn
«BHOJIOT' USI»
Ipopunin

«XHUMHUSA»

YpoBeHb BbICHIEr0 00pa3oBaHUA
BAKAJIABPUAT

IIpunsta
Ha 3acelaHuM Kadeapbl XUMHHU
(mpotokoa Ne 8 ot «25» mas 2022 r.)

Buaarosemenck 2022



COJEP)KAHUE
1 HOSICHUATEJBHASI BATIMICKA ... eeveeeeeeee s ses s ess e esseeeses e eesseos 3
2 YYEBHO-TEMATHUYECKOE IVIAHUPOBAHUE ...........o..ovvvoeeveoeeeeeeeecoeeeeeeeeeeeeee, 4
3 COAEPKAHME TEM (PA3IEIIOB) ..........oovoeirveeeeeeoeeseeeseeeeeeeeoesseeseeseseeseseseeses e eesse e 7
4 METOJUYECKHUE PEKOMEHJALIMU (YKA3AHUS) JIJISI CTYJIEHTOB
MO U3YUYEHUIO JUCIIATITIHDL ..........ovooevveoeeeeeeeeeeeeeeeeeeeeeeseeeeeeee e ees e eess e eesseeserens 14
5 HPAKTUKYM IO JUCHMIITIMHE ..........oovvoooveeeeeeeeeeeeeeeeo oo eeeeeeese s 21
6 IMJAKTUYECKHAE MATEPHAJIBI 1S KOHTPOJISI (CAMOKOHTPO.IS)
140:10) 0005 (0] MO R N N 0123 1N NSO 27
7 HEPEYEHbh MTHO®OPMAIIMOHHBIX TEXHOJIOT W1, UCIIOJIL3YEMBIX
B IIPOLIECCE OBYUEHMSI ...........oovvoooveeeeeeoeeeeoeeeeeeeeeeeeeeee e eseeeeeese s esee s eseses 35
8 OCOBEHHOCTHU U3YYEHMS JUCHUILIMHBI JJIs UHBAJIUIOB U JIUL]
C OTPAHUYEHHBIMHU BO3MOKHOCTSIMU 3IOPOBBSI ... 38
9 CHMCOK JINTEPATYPBI 1 HTHOOPMALIMOHHBIX PECYPCOB...........o..covvveeerenn, 38
10 MATEPUAJIBHO-TEXHUUECKASI BA3BA ......ooooooveoieeeoeeeeceeeeeeeeeeee e 39

11 IUCT UBSMEHEHHUM U JOIMOJTHEHM ..............ooooiieoiieeeeeeeeeeeeeeeeeeee e 43



1 HOACHUTEJIbBHAS 3AIIMCKA

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

1.2 Mecto qucuuiinabl B ctpykrype OOII:

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

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

1.3 Iucumnniimna HanpaBJjieHa Ha GopMHUpoOBaHHe cJieayomux komnerenmuii: [1K-2:

- IIK-2. CnocoGeH oCymecTBIATh MENaroruyeckKylo JAesATeNIbHOCTh MO MPO(PHIBLHBIM
npeaMeram (mpeameTaM (IUCHUIUIMHAM, MOAYJISIM) B paMKaxX MpOrpaMM OCHOBHOTO OOIIEro u
cpeaHero o01iero o0pa3oBaHusl, HHAMKATOPAMHU JOCTIKEHHSI KOTOPOH SIBIISIOTCS:

e JIK-2.1 IlpumeHsier OCHOBBI TeOpHH (PyHIAMEHTAIbHBIX W NPUKIAJHBIX Pa3/IeiOB
O6uonorun (0OTaHUKH, 300JIOTUH, MUKPOOHOJIOTHH, T€HETHKH, OMOJIOTHH PAa3BUTHSA, aHATOMHU
YenoBeKa, (PU3HOJOTHH PACTEHUI M KMBOTHBIX, OOIIEH SKOJOTHH, TEOPUU SBOJIOIMH) IS pe-
HIEHUS] TEOPETUYECKUX U MPAKTUYECKUX 3a]1a4.

e [IK-2.2 [IpumeHsieT OCHOBHI TeOpUH (PYHAAMEHTATBHBIX U MPUKIIAJHBIX Pa3/IeIOB XU-
MUU (HEOPTaHMYECKOM, aHAIMTHUYECKOW, OpraHMYecKou, ¢usnueckoir, xumuun BMC, xumude-
CKHUX OCHOB OMOJIOTMUYECKHX IPOLIECCOB, XUMUYECKOW TEXHOJOIMM) I PELIECHUs TeopeThye-
CKHMX U ITPAaKTUYECKHX 3a]1a4.

1.4 Tlepeyensb NJIAHMPYEMBbIX pe3yJIbTaTOB 00yueHus. B pe3yibrare usydeHus AucLu-
IJIMHBI CTYACHT J10JKEeH

- 3HATh:

® XHMHYECKHE OCHOBBI (DYHKIIMOHUPOBAHUS MUKPOOPTaHH3MOB;

® METOJbl TEHETUYECKOr0 KOHCTPYUPOBAHNUs, UCIIOJIb3YEMBbIE C LIEJIbI0 U3MEHEHHUS TCHE-
TUYECKON MTPOrpaMMbl MUKPOOPTaHU3MOB;

® OCHOBHBIE 3aKOHOMEPHOCTH OMOTEXHOJIOTUYECKUX MTPOU3BOJICTB PA3NTUYHBIX BEILIECTB;

¢ OHOTEXHOJIOTHYECKHE METOJIbl 3aIUThl OKpY’Karoliel cpelibl OT MOOOYHOro BO3/EH-
CTBUSI MUKPOOMOJIOTUYECKOTO MPOU3BOJICTBA;

IIPOBOJIUTH SKCIIEPUMEHT, aHAJIM3UPOBATH PE3YJbTAT, 1€JaTh BEIBOBI;
CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEAUHEHU;
3aKOHOMEPHOCTH XMMUYECKUX NPEBPAILCHUN BEIIECTB;

CTPYKTYPY COBPEMEHHOW OPraHUYECKON XUMUU;

OCHOBHBI€ 3aKOHBI, SIBJICHUS U MPOLECCHI, U3yYaeMble OPraHUYECKON XUMUEH;

e cTpoeHHe, (PU3NUECKHE U XUMUYECKUE CBOMCTBA BAKHEHIINX KIACCOB OPTaHUYECKHX
COCIUHCHMIA,

e MEXaHH3MbI pa3pblBa U 00pa30BaHUs CBsI3€H B 3aBUCMMOCTU OT MPUPOJbI OpraHuye-
CKOTO cyOCTpaTa 1 peareHra.

— YMeThb!:

MPUMEHSTh TEOPETUYECKUE 3HAHUS HA TPAKTHKE;

paboTaTh ¢ MUKPOOPTaHU3MAaMHU B YCIIOBUSX CTEPUIILHOCTH,

pemiaTth 3a7a4u mo npobjaemMaM MUKPOOHOIOTHYECKOTO CHHTE3a;
MPOBOJIUTH SKCIEPUMEHT, aHAJTU3UPOBATH PE3YJbTAT, IeJaTh BHIBOJbL;
MMCaTh YPABHEHUSI XUMUYECKUX PEAKIUN;

MPOU3BOUTH PACUETHI O GOpMyJiaM U YPaBHEHUSIM;

® [IPUMEHATh NPUHIUIB U 3aKOHbI OPraHWYECKOM XHMHMH TPH aHaJu3€ KOHKPETHBIX
XUMHUYECKHUX MPOLIECCOB U SIBICHUIA;

® TPUMEHATH 3HAHUA 00 DIIEKTPOHHOM CTPOCHHMH MOIEKYIN sl OOBSICHEHUS PEaKIMOH-
HOM CITOCOOHOCTH OPraHUYECKUX COETMHEHU;
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® IPOBOAMTH CAMOCTOSITEIBHBIA MOUCK XUMHUYECKOW MH(POPMALUU C UCIOIb30BaHUEM
Pa3IMYHBIX UCTOYHUKOB (HAyYHO-TIOMYJISIPHBIX U3aHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
Internet).
- BJIaJA€Th:

¢ DJOKCICPUMCHTAJIbHBIMU YMCHUSMU U HABBIKAMMU,
HaBbIKaMU MOACIIUPOBAHUA OHUOTEXHOJIOTUYECKAX mponeccoB;
HaBBIKAMU HAINMCAHMS AIEKTPOHHBIX (POPMYII aTOMOB;
3HAHUAMH O XUMHUYECKUX CBOMCTBAX XUMHUYECKHUX COGHHHCHHﬁ;
OCHOBHBIMH XUMHWYCCKHUMU TCOPUAMHU, 3aKOHAMH, KOHLCIIIUAMU O CTPOCHHUU U pCaK-
LII/IOHHOfI CIIOCOOHOCTH OpraHN4Y€CKUX BCIICCTB W 3aKOHOMEPHOCTIAX pa3BUTHA OPraHUYECKOI'O
MHUpA;

® HaBBIKAMH PabOTHI C TaOOPaTOPHBIM 000PYIOBAHUEM U MPOBOAMTH IKCIIEPUMEHTHI C
COOJTIOZICHHEM MPABUJI TEXHUKU 0€3011aCHOCTH.

1.5 O6mas Tpy10eMKOCTh IMCUMILIMHBI «XUMHYECKasi i OMOTEXHOJIOTH COCTaBIIs-
eT 2 3auetHbIX enuHul] (nanee — 3E) (72 gacoB).

[IporpamMMa mpenycMaTpuBaeT U3yueHUE MaTepualia Ha JIEKIUSIX M MPAKTUYECKUX 3aHs-
tusx. I[Ipemycmorpena camocTosTenbHas paboTa CTYJIEHTOB IO TeMaM M pasnaenam. [IpoBepka
3HAHUU OCYIIECTBISETCS PPOHTAIBHO, UHIUBUIYATHHO.

1.6 O0beM AUCUMIIMHBI U BU/IbI Y4e0HOI 1eATeTbHOCTH

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

Buj yueOHoii padoThl Bcero yacoB 8 cemectp
OO61mas Tpya0eMKOCTh 72 72
KonrtakTHas pabota 42 42
Jlekuun 18 18
JlaboparopHbie pabOTHI 24 24
CamocTtosTenbpHas paboTta 30 30
Bu HTOrOBOrO KOHTPOJIS: 3a4er

2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHHUE

Y4yeOHO-TeMaTH4YeCKHI I1aH (04Hasi popma o0yueHus)

KonraktHas pa6ora Camocro-

Bcero
Ne HanmenoBanue TeMm (pa3aesioB) JlabopaTop- | sATeJbLHasi
yacoB | Jleknuu
HbIe padoThI pa6ora
1. | BBenenne 3 2 1
1 [Ipenmer 6uotexnonoruu. [lepuoau- 2 1 1
3aIusl Pa3BUTHS
[IpeameT XUMHUECKOM TEXHOJIOTUH, 1 1
o | ero 3Hadenue. XuMu4eckast IpOMBIIII-
JIEHHOCTH KaK OTPacib MaTepHAIbHOTO
IIPOM3BO/ICTBA.
2. | MeToabl 6MOTEXHOJIOTHH 16 6 2 8
CoBpeMeHHBIE METOJIbI CO3aHus 2 1 1
3 | MPOMBIILICHHBIX ITaMMOB MHKPOOD-
" | raHu3MOB. MeTOIBI KOHCTPYHPOBAHUS
in vivo
MeToasl TEeHETHYECKOTO KOHCTPYHPO- 2 1 1

Banus in Vvitro. Ucrounuku JJHK ms
4. | xoHHpoBaHMsI. MeTOIbl BOCCOEMHE-
Hus gparmentoB JIHK. Bekropsr.
DKcrnpeccHs 4y>KepOoJIHbIX T€HOB B




MHUKPOOpIraHu3Max

[IpuroToBiieHNE MUTATEIBHBIX CPEN

I'enetnueckn  MoAM(pHUIMPOBAHHBIE
OpraHu3Mbl

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

NMMyHOOHOTEXHOIOTUS

MeTtoasl CO3MaHNd MOHOKJIOHAJIBHBIX
aHTuTell. VX UCIIONIb30BaHUE TS Jie-
YEeHUS U IUATHOCTUKHU 3a00JIEBAHUM.

10.

KoHcTpynpoBanue mTamMMOB MPOAIY-
IICHTOB MHCYJINHA, a-,B-,y-
uHTEp(HEpPOHOB

11.

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

I/IH)KeHepHaﬂ IH3UMOJIOTUsA
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12.

TexHonorus 1noay4eHus BHICOKOYHM-
CTBIX (DepMEHTHBIX MIPEMapaToB

-

13.

Mertonsl umMmooOmm3anuu. Hocurenn
JUTSL UMMOOUIIA3AIAA

14.

Hcnons3oBanue HPEpMEHTOB B THIIIC-
BOH mpombinuieHHOCTH. OOHApYXKe-
HUE OMOXUMUYECKOM aKTHBHOCTH
MUKPOOPraHU3MOB IIPU IPOU3BOJCTBE
MTUIIEBBIX MPOJIYKTOB

15.

buorexHo0rNsA B NUIIEBOM MPOMBIIII-
JIEHHOCTH

16.

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

17.

[TpuMeHeHre UMMOOHITN30BaHHBIX
¢bepmenTtoB. IMmmyHopepMeHTHBII
aHaJIN3, €ro UCIOJIb30BaHUE B MENIU-
nune. UMmoOunm3oBanubie hepmMeH-
ThI KaK JICKapCTBEHHBIE ITPENapaThl

buorexHoorua un IHEPIreTUKA

18.

[TyTu pemieHus sHEPreTHUECKOM Mpo-
OJIeMBI METOTAaMHU OMOTEXHOJIOT I

19.

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

IKO0JOrHYecKkass OHOTEXHOJIOT U

20.

Bopbba ¢ 3arpsizHeHNEM OKpY Karolei
Cpelbl C TOMOIIbI0 MUKPOOPTaHU3-
MOB.

21.

HpOI/I3BOI[CTBO M UCITIOJIb30BAHUC HUT-




paruHa U a30To0aKTepuHa
AspoOHBIE 1 aHA3POOHBIE MTPOIIECCHI 1 1
22. | OYUCTKYU CTOYHBIX BOJI.
DKCKypcHst
5 CouuajabHBIH acIeKT OMOTEXHO0JI10- 3 - - 3
TUH
23 buorexHonorus: cBepiieHus u 2 2
HaJEK/IbL.
24, HpascTBenHbIE TPOOIEMBI OHOTEXHO- 1 1
JIOTUU
7 CrpIpbeBasi 0a3a XMMHYeCKOH Npo- 9 2 4 3
MBbIILIEHHOCTH
Buapl chIpbsi. DKOHOMHUYECKOE 3HAYE- 3 1 2
25. | Hue CBIPhS B MPOMBIIUICHHOCTH. ChI-
pheBbIE pecypchl AMYpCKO# 001acTu.
3HaueHue BOJIbl B IPOMBIIIJIEHHOCTU U 2 1 1
26. | B ObITy. CocTOosiHuE BOJOEMOB AMYyp-
ckoii oosactu u Jlanpaero Bocroka.
27 Brinenenue XmopucToro Kaius u3 2 2
CHJIbBUHHUTA U €T0 aHAJIU3.
28, YMsryenue BogbI HOHOOOMEHHBIM 2 2
CIIOCOOOM.
OcHOBHbBIE Hay4YHble NPUHUHMIBI U 23 4 12 7
8. | 3aKOHOMEepPHOCTH XMMHMYECKOH Tex-
HOJIOTHH
29 XHUMUKO-TEXHOJIOTMYECKHI IPOLIECC. 2 1 1
IIpon3BOACTBO CEPHOM KHUCIIOTHI
30 [losnyyeHne cepHOM KHUCIOTHI KOH- 2 2
' | TAKTHBIM CIIOCOOOM U3 CEpBI.
31. | TexHomorus CBA3aHHOTO a30Ta. 2 1 1
3. [Tonyuenne ammMuaka u3 a30Ta BO3.Iy- 2 2
Xa
Ormpenenenne ABOMHON TOYKH THUJIPO- 2 2
33, ¢docar kampums — puruapodocdat
KaJbIMsI 10 PAcTBOPUMOCTH OKCHIA
KaJblMs B hocopHOi KuCIOoTE
34. | CunukaTHasi IPOMBIIICHHOCTb 2 1 1
35. | [losmyueHue JEerKomIaBKuX CTEKOI 2 2
36. | DIeKTPOXUMHUYECKOE IMPOU3BOACTBO 1 1
37 [TonmyyeHne HUKENEBOIO MOKPBITUS 2 2
" | DIEKTPOXUMHYECKUM CITOCOOOM
38. | Meramuryprus 1 1
Ornpesenenrne KOPPO3UOHHOM CTONKO- 2 2
39. | cTH MeTaIJIOB B KUCIION W HEUTpalThb-
HOU cpenax
40. | TlepepaboTKa XUMHYECKOTO TOTLIHBA 3 1 2
UTOrO 72 18 24 30
HNHTepakTUBHOE O0y4YeHHE 110 JUCHUILIMHE
Ne HaunmenoBanue Tem (pa3ziesion) B Popua Koa-
3aHATHSA UHTEPAKTHBHOIO BO




3aHATHSA 4acoB

1. | [Ipenmer Owortexnosnoruu. llepromusa- JIK Jlexmus ¢ ommrOKamMu 2
LIUsI pa3BUTHS

2. | [IpuroToBneHue MUTATEIHHBIX CPE JIP Pabota B MaEX 4

rpyImmnax

3 I'eneTnveckn MoauUIIMPOBAaHHBIEC OP- TIK Jlexumsi-mTucKyccust 5
TaHU3MEI

4, bopr0a ¢ 3arps3HeHnEM OKPYIKaIOIICH JIK Kpyrasriit cron 2

Cpe/ibl C NOMOIIBI0O MUKPOOPTaHU3MOB.

5. | Buasl ceipbsa. DKOHOMUYECKOE 3HAYCHHE JIK [TpocmoTp 1 0oOcyxIe- 2
CBIpbS. B MPOMBINLIEHHOCTH. ChIpheBbIE HUE BUACO(DUIHMOB
pecypcbl AMypCKO# 00J1acTH.

6. | Beimenenue xyopuaa Kanusi U3 CUIbBHU- JIP Pabora B MmaybIx 2
HUTA U €TO aHaJIu3 rpyImnmax

7. | 3HaueHue BOJIbI B MMPOMBIIIJICHHOCTH U B JIK Jlekuus-nuckyccust 2
ObITy. COCTOSIHHE BOJOEMOB AMYpPCKOU
obmactu u JlanpHero Bocroxka.

8. | YmMsruenue BoAbl HOHOOOMEHHBIM CIIO- JIP PaGoTa B MabIx 2
coboMm. rpyImnmax
HUTOI'O 18

3 COAEPKAHUE TEM (PA3/EJIOB)

1. BBenenue

IIpenmer u 3agaun GuorexHosoruu. Vcnonb3oBanue GyHIaMEHTAIBHBIX UCCIIEA0BAaHUM U
HAYYHBIX JOCTIDKEHHH B 00JacTH OMOJIOTMYECKON XUMHH, MOJEKYJISPHOW OMOJIOTHH, MHKPO-
O6uonoruu, reHeTuku B OuoTexHonoruu. OCHOBHbIE HampaBieHHUs OuoTexHojoruu. Mcropus
pa3BUTHUSI OMOTEXHOJIOTUH, NEPUOIU3ALUS C YUYETOM HCIIOJIb30BAHUSI IPUPOIHBIX U HETPUPO-
HBIX MHMKPOOPraHU3MOB B KOHTPOJMPYEMBIX U HEKOHTPOJMPYEMBIX YCIOBHUAX Ul IOJIyYEHUS
IPUPOJHBIX IPOAYKTOB U IPOAYKTOB, HE UMEIOIIMX IPUPOAHBIX aHAJIOIOB.

3amaun OMOTEXHOJOTMUYECKUX MPOU3BOJICTB, HAPOAHOXO3ANHCTBEHHOE 3HAYEHHE KOMMeEp-
YECKUX MPOAYKTOB, UX HMCIOIb30BaHUE B JIETKOM, MUIIEBOH, (hapMalleBTHUECKOH MPOMBIIIIEH-
HOCTH, MEMLIMHE, CEIbCKOM XO03siiicTBe. Mcnoab30oBaHne TOCTHKEHUIH OMOTEXHOJIOTUH JUIsl pe-
HIEHUs] YHEPreTUUYECKUX U SKOJOrMuecKkux npooOiem. IlepcrnekTuBbl pa3BUTUS OMOTEXHOJIOTHU.
[TepeueHb paboOT C MOBBIIEHHBIM PUCKOM, MEPHI ITPEIOCTOPOKHOCTH, CIOCOOBI 3aLTUTHI.

BnusiHue 6MOTEXHOJIOTUHN Ha Pa3BUTUE €CTECTBEHHBIX HayK. Pojib OMOTEXHOJIOTUH B MPO-
(eccnoHaIbHON MOATOTOBKE YUUTENS OMOJIOTMH U XUMHH.

[Ipeamer XMMUYECKON TEXHOJOTHH, €r0 3HadyeHHe. XHMMHYECKas MPOMBIIIJIEHHOCTh KaK
OTpacJib MaTEPUAILHOTO NMPOU3BOACTBA. OCHOBHBIE IPUHIUIIBI XMMHUYECKUX IIPOU3BO/ICTB.

Oco0eHHOCTH OTpacieBO CTPYKTYphl XUMHUYECKOro komiuiekca. CoBpeMEHHBI YpOBEHb
U Tpo0sIeMbl pa3BUTHS XUMHUYECKOro koMiuiekca Poccun. OcobeHHOCTH pa3MelleHuss XUMude-
CKoM npoMbinuieHHocTH Poccnn. PazButre xumudeckoil nmpoMslnuieHHOCTH JlanesHero Bocroka.
[TpomsblmeHHbIH noTeHman Amypckoit oonactu u Jlansnero Bocroka.

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

2. Metoabl 0MOTEXHOJIOTUH

OU3NKO-XUMUYECKHE METO/IbI, TPUMEHEMbIE B OMOTEXHOJIOTHH.

CoBpeMeHHBIE METO/IBI CO3JaHus ITPOMBIIUIEHHBIX IITAMMOB MUKpPOOPraHU3MOB. Peryiis-
Ul MeTaboaM3Ma B MUKPOOHON KIIETKE: PEryJsiius aKTUBHOCTH (PEPMEHTOB, MEXaHU3Mbl HH-
TYKIUU U PENpPeccUuy CHUHTe3a (PepMEHTOB, aMUHOKHUCIOTHBIH KOHTPOJIb MeTabonu3ma (karabo-
JIMTHAsl perpeccusi, TPAH3UEHTHAsl penpecchsi). JHEPreTHUECKOE COCTOSHUE KIETKH KaK peryJis-
s MeTadoIn3Ma.

MeTo/1bl TeHETUYECKOT0 KOHCTPYHPOBAaHHSI MUKPOOPTaHU3MOB IN VIVO: MyTareHes u MeTo-
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IIbl BBIJIETIEHUSI MyTaHTOB. PeBepTpanThl. AykcoTpodsl. CucteMa penapaiuu, ee posib B CHUXKe-
HuM 3¢dexra myrarenesa. [Iporeccsl oOMeHa HacIeICTBEHHON MH(pOpMaLUel, UCIOIb3yeMble
JUTSL TIOJTyYeHHUsI PEKOMOMHAHTHBIX IITAMMOB-TIPOYIIEHTOB: TOJIOBOM M MapaceKCyalbHbIN dyKa-
PHOT, KOHBIOTAIHS, TPAHCAYKIHUS, TpaHC(HOpMAIH TPOKAPHUOT; CIAUSHUE IPOTOIIACTOB.

[TnasMuabl KaKk JOMOJHUTENbHBIM ITeHeTUYeCKUil MaTepuan MUKpOOHBIX KieTok. Komrio-
HEHTHI IJIA3MUTHOTO PEIJIMKOHA, I€TEPMHUHAHTBI, PEryJIUpYyIOLIUe ero peminkanuio. CoBMecTH-
MocTh MazMujl. KonbloraTuBHble 1 HEKOHbIOTATUBHBIE M1a3MU/Ibl. MoOMIN3aIKs HEKOHBIOTa-
TUBHBIX IUIa3MMJI, CO3JaHHE TMOPUIHBIX (KOMHTErpaTUBHBIX) IUlazMui. Mcnonas3oBaHue KOHB-
FOTalyHU JUIs IOJTyYE€HHS IPOMBIIIEHHO 3HAYUMBIX IITAMMOB MUKPOOPTraHU3MOB.

®daru — BaXXHEUIINM MHCTPYMEHT F€HETUYECKOTO aHAIN3a U KOHCTPYUPOBAHUS LITAMMOB
Oaxtepuii. Tpancnykuus: cneunduueckas, Hecnenuduueckas. Korpancaykuus. darosasi KoH-
Bepcus. TpaHCIO3UpyeMble I'€HETUYECKHUE JJIEMEHTHI: IIPOCThIE BCTABOYHBIE IOCIIEIOBATEIIb-
HOCTH (JS-351eMeHThI), Tpancno30Hb! (Th — a;meMenTsl), haru-TpaHcno30Hb! U Ip. MeXxaHU3Mbl
IEpEMELIEHHS TPAHCIIO30HOB: PEIJIMKATUBHAS U KOHCEpBAaTUBHAs TpaHcno3uuus. [Ipumenenue
TPAHCIIO30HOB Il OCYILIECTBJICHUS JIOKAIM30BAaHHOIO MyTareHe3a C HCIOJIb30BaHHUEM 00-
HICTPaHCAYIUPYIONNX (haros.

Tpanchopmanusa. Tpanchekuus. McnonapzoBaHrue XpOMOCOMHON M TJIa3MUAHON TpaHC-
¢dopMaluu B KOHCTPYMPOBAaHUH IITAMMOB MUKPOOPIaHU3MOB, HE UMEIOLINX COOCTBEHHBIX CH-
cTeM 0OMeHa HacJIeICTBEHHOM nH(opMaluen.

Metoapl nody4YeHHs MPOTOIIacToB. [lONMMATHICHITUKOND KaK 3((EKTUBHBIA HHIYKTOP
ciusiHusl  mpoToractoB. CrnocoObl CIUSHUSA MPOTOIUIACTOB. 3HA4YCHHE METOAa CIUSHUS
IIPOTOILIIACTOB JJISl CEIEKLIUH.

MeTo/1pl TeHEeTHYEeCKOr0 KOHCTpyHpoBanust in Vitro. Ucrounuku JTHK mi1st KioHUpOBaHUSL.
OHJIOHYKJI€a3bl, PECTPUKTA3bl — COCTABJIAIOIIASl YACTh CUCTEMbl MOAU(PUKAIIMN IPOKAPHUOTHUYE-
ckux kierok. M3ommzomepsl. DepMEeHTATUBHBIA M XUMHKO-(EpPMEHTATUBHBIA CHHTE3 T'€HOB,
[TLP. BexTopHble MoseKyibl TpeboBanusl, IpeabsBiIseMble K BEKTOpaM. THIIBI BEKTOPOB: IJ1a3-
MUl Oaktepuodar A, Oakrepuodar M-13, kocmuabl, (pazMuabl. MeToabpl BOCCOSTUHEHUS
¢parmentoB JIHK ¢ Bekropom. Pexombunantasie JJTHK. KinonupoBanue u skcnpeccusi, METOAbI
UACHTU(DUKAIINH KIOHOB.

['eHHass WH)XEHEpPHUS NPOMBIIUIEHHO BaXXHBIX MHKpoopraHu3smMoB. OcoOeHHOCTH poja
Pseudomonas, Streptomyces, Bacilus, Sacharomyces, Corinobakterium, oosscHstoIIMEe UX U~
pOKO€ NMpUMEHEHHE B pa3HOOOpA3HbIX OMOTEXHOJOTMYECKHX Mpoueccax. [lonyyeHne mramMmoB
NPOAYLIEHTOB MHCYJIUHA, O-, -, Y-MHTepdepoHOB. MOHOKIOHAIBHBIE aHTUTENA YeJIOBEKa, MX
HCIIOJIb30BaHNE B O0JIACTH JUArHOCTHKHU 3a00JieBaHUM, MACHTUPUKAIMK U AU depeHnnanun
BO30yAMTeNNEH, N3yueHHEe MMMYHHON CHCTEMBbl OPraHM3Ma, CO3/IaHHE BBICOKOCHEIM(PHUECKON
BakIMHBI. CIOCOOBI OTYyYEHUSI MOHOKJIOHAJIbHBIX AHTUTEI.

['eneTnueckast MHKEHEpUs )KUBOTHBIX. BekTopsl, ckoHcTpyupoBaHHbie Ha 6a3e JJHK pas-
JMYHBIX BUPYCOB: OHKOT€HHOTO BHpyca 00e3bsH SV-40, Bupyca reprieca, aJjleHo- H pETPOBHPY-
coB. CeneKTHBHbBIE MapKepbl, METO/IbI TpaHchopMaluy, sieHre korpanchopmanuu. Konerpy-
MPOBAaHUE TPAHCTEHHBIX KUBOTHBIX. BO3MOXHOCTH reHeTHUEeCKON MH)KEHEPUH KUBOTHBIX.

I'enernyeckass uHkeHepus pacTeHM. CeNeKTUBHBIE MapKepbl M JKCIPECCUS TEHOB.
BekTopsbl: muia3mMuabl, BUPYChI, XJIopomiactTHas 1 MutoxoHapuaibHas JIHK. Meroabl u TexHuka
TpaHcopMaIlK: ¢ UCIOIB30BaHUEM arpoOaKkTepHii, WHOKYISIUU TKAHEBBIX JKCIUIAHTAHTOB,
KOKYJIbTUBAIMK, TpaHCPOpMaluu JUCTOBBIX AUCKOB M T.a1. BBemenue JIHK B pactutenbhbie
KIETKH © pereHepainus TpaHCHOPMUPOBAHHBIX pacTeHWil. TpaHCTeHHBIE pacTEHUS.
[lepcrieKTUBBI JAHHOTO HANPaBICHHUS.

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

Knerounas nnxxenepus. Mcropus pazButus. MeTo bl KIETOUHON MHXXEHEepUH. VX ncnos-
30BaHuE B OHKOJIOTHH, cenekiuu. JnddepeHnmpoBka 1 KamTycorenes Kak OCHOBa CO3/1aHuUs T1e-
pecasioYHbIX KJIETOUHBIX KyJIbTyp. [IoBepXHOCTHOE U TIyOMHHOE KYJIbTUBUPOBAHHE KIIETOK.

[TpoTomacT pacTUTENbHBIX KJIETOK KaKk OOBEKT OMOJIOrHYecKoro KoHcTpyupoBaHus. [lo-
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Jy4YeHUE U KyJIbTUBUPOBAHHE NIPOTOIIACTOB PACTEHUN: CIOCOOBI M YCIIOBUS BBIJICIEHUS IPOTO-
IUIACTOB, UX KyJIbTUBHUpPOBaHUE. Pereneparus KIeToK, KIETOYHBIX KyJIbTYp U PACTCHUN U3 IPO-
toracToB. CriocoObl M MEXaHU3M CIIMSHUS MPOTOIIACTOB, FTMOPUIN3aIMs COMATUYECKUX Kile-
TOK. IlepeHoc KJIeTOUHBIX OpraHel.

Co3naHne MCKYCCTBEHHBIX acCOLMAlMN KyJIbTUBUPYEMbIX KIETOK BBICIIMX PAacTEeHUil
MHUKPOOpPTraHU3MaMH Kak criocod MoauduKanuy pacTUTENbHON KIETKH M pacTeHHs. Accolua-
IIUM BBICIIUX PAaCTCHUH C KIyOEHBKOBBIMHU OAKTEPHSIMHU, a30T(HUKCUPYIOIIMMH, IUAHOOAKTEPH-
SIMH, 3€JIEHOH BOJOPOCIIBIO, TPHOaMHU.

3. UH:keHepHAasi JH3UMOJIOTHSI

Hcropus pa3BUTHS NPHUKIATHONH 3H3UMOJIOTUH. TEXHOJOTUS MOJTYYECHUS BBICOKOYMCTHIX
(bepMeHTHBIX NpenaparoB. KyiabTHBHpOBaHUE MPOIYLIEHTOB (PEPMEHTOB, MepepaboTKa KyJbTy-
panbHOU xKuAKocTH. UMMoOmn3anus epMeHTOB. XapaKTepUCTHUKA HOCUTEIEH, HCIIOJIb3YEMbIX
JUIsE UMMoOuIM3anuu hepMeHToB. MeTo i uMMOOMIH3aIuy GepMeHToB: pusnyeckue (aacopo-
1Ml Ha HEPAaCTBOPHUMBIX HOCUTENSIX, BKJIIOUYEHHE B Te€llb, UCIIOJIIb30BAHUE MOJIYNPOHULIAEMBIX
MeMOpaH; MCII0JIb30BaHUE CHCTEM JIBYX()a3HOrO THIA) U XUMUYECKHE (KOBAJIEHTHO MMMOOMIN-
30BaHHbIe). [IpenmyiiecTBa U HEAOCTATKU JAHHBIX METOJ0B UMMOOUIIN3aluH, BIUSHUE pa3iny-
HBIX (PAKTOPOB Ha KaTAJMTUYECKYIO aKTUBHOCTh UMMOOMIIM30BAHHOT'O TEM WJIM UHBIM CIIOCOOOM
¢depmenta. CTabMIBHOCTE UMMOOMIIM30BAaHHBIX (pepMEHTOB. KHHETHKOTEpMOIMHAMHYECKUE 3a-
KOHOMepHOCTHU. Mcnonab30BaHue B MPOMBIIIEHHOCTH UMMOOMIN30BaHHbBIX (PEPMEHTOB IS MO-
Jy4eHUS TIII0K030-(pPYKTO3HBIX CIMPTOB, MPEBPAIICHUS KpaxMaia B TJIIOKO3Y, [TOJIy4eHUs caxa-
POB U3 MOJIOYHOH CHIBOPOTKH, IOJIy4YEHHUs OpraHudeckux Kucior (L — s6nounas).

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

4. BHOTEeXHOJIOTUSl ¥ JHePreTHKAa

AKTyalTbHOCTh TIPOOJIEMBI 00ECTICUEHHs YEIOBEUECTBA SHEPTHEH, POIb OMOTEXHOJIOTHH B
ee paspemieHuu. [Ipon3BoaACTBO BBICOKOKAUECTBEHHOTO TOILUIMBA U3 OMOJIOTMUECKOTO ChIPbs, OC-
HOBAaHHOE Ha coueTaHuu (QorocuHTe3a U GepmeHTanuu. [IpeBpamienne Grmomacchl B JCHICBOE
BBICOKOKAJIOpUITHOE TOIUIMBO: OHMoras, 3taHoi. Mcrnonb30BaHME MUKPOOPTaHU3MOB Ul IIPOU3-
BOJICTBA YIJIEBOAOPOJ0B, Bogopoa. IlyTu noBblieHus 3ppexTHBHOCTH Npo1ieccoB POTOCUHTE-
3a.

5. Jkonornyeckast OMOTEXHOJIOTUS

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

6. ConnabHbINH ACNIEKT OMOTEXHOJIOTHH

Bo3moxHOCTH OMOTEXHOJIOTMH: MEPCIEKTUBBI Ha OynXkaillinue Heckoibko JieT. Ilpenot-
BpallleHHe pUcKa. ITUYECKUe U NpodeccuoHantbHble TpobiaeMbl. MexXayHapoaHOE COTpYyAHNYE-
CTBO.

7. CoipbeBasi 6a3a XMMHYECKOH NPOMBIIITICHHOCTH

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

3amacel cbipbs. [loAroToBKa CHIphs K NepepadoTKe — COPTUPOBKA (KJIAacCH(UKALNA), W3-
MeJbueHue, YKpyIHeHne, 00e3BOKMBaHUE, 0OOralieHue.

CriocoOb1 oOoraiieHust ChIpbsi: KiacCH(UKalus, rpaBUTAIIMOHHOE O0OTraIieHue, 3JIeKTpo-
MarHuTHas M 3JIEKTpocTaThyecKas cenapauus, ¢pioranus. Tepmuueckoe odorameHne. Xumuie-
CKHe crocoObl oborameHus. Pa3geneHue ra3zoBeIX cMecei MmocienoBaTelbHONM KOHJEHCAIUeH,
MOCJIEIOBATEIFHBIM ~ HCIApeHUEeM,  aO0COpPOIMOHHO-ECOPOIIMOHHBIM  HW  aJCOPOIMOHHO-
JeCOPOIIMOHHBIM METOIaMHU.
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OcHOBHbIE MPUHIMIBI XUMUYECKONW TeXHOJOTUHU. [IpHHIMN palroOHAIBHOTO MCIOJIb30Ba-
HUs ChIpbsl. KOMIUIEKCHOE MCNOIB30BAaHUE CHIPbs. 3aMEHa MUILEBOTO ChIPbsl HEMMILEBHIM. bes-
OTXOJIHAsl U MAJIOOTXO/IHASI TEXHOJIOTHUS.

Bubl 1 HCTOYHUKHN dHEPrUU, IPUMEHSIEMON B XUMUYECKOM MPOU3BOJACTBE (IHEPIUs dJIEK-
TpUUYecKas, TEIUIOBasi, XUMUYECKasi, CBETOBas U sifiepHas). DHEProeMKOCTh XUMUYECKUX MPOU3-
BOJICTB. PanmonanbHoe ncnosbp3oBanue suepru. Koo guuneHT necnoap30Banus JHEPTUH.

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

TpeboBaHus, npeabsABIsieMble K KaueCTBY NMUTHEBON M MPOMBILUIEHHON BOJbl. O4HCTKa
NMUTHEBOU BOABL. [l0/Ir0OTOBKA MUTHEBOW M MPOMBIIIICHHON (TEXHOJIOTHYECKOM) Boabl. [TyTH co-
KpaleHus pacxo/a BOAbI B MPOMBIIUIEHHOCTH. OO0pPOTHOE BOJOCHAOKEHHE.

8. OcHOBHBIE HAYyYHbI€ IPUHUIMIIBI ¥ 3AKOHOMEPHOCTH XMMHUYECKOI TeXHOJIOTHH

[TonsiTHE 0 XUMUKO-TEXHOJOTHYeCKOM Tporiecce. Kiaccudukanus nporeccos: mo (azo-
BOMY COCTOSTHUIO, peareHTaM M MPOJyKTaM pPEeaklMu, MO THIY XUMUYECKUX PEaKIuii, Mo MpHH-
LUITy KOHTaKTa PeareHTOB, 110 TapaMeTpaM TEXHOJOTUYECKOT0 PeKUMa U APYTUM IIPU3HAKAM.

XUMUYECKHE PEaKTOPhl U XUMHUYECKHE MPOIECCHl, MPOTEeKarolue B HUX. [ OMOreHHsie 1
reTepOreHHbIe MPOIIECCh, UX 0COOEHHOCTH. [[BMKyImas cuia mporecca U (GpakTopel ee ornpene-
JSIOLIHE.

PaBHOBecue B XUMHKO-TE€XHONOrH4eckoM npouecce. [Ipumenenue npuniuna Jlelllatense
JUTISL OIIPENIENICHNs MapaMeTpOB TEXHOJOTHYECKOro pekrMa. PaBHOBEcHas cTereHb IpeBpallie-
HUsl. Beixon npoaykra.

CKOpOCTh TEXHOJIOTHYECKUX MPOLIECCOB.

I'omorennsie mpoueccel. OCHOBHbBIE 3aKOHOMEPHOCTH TOMOI'€HHBIX IpoLeccoB. BiusHue
TEMIEPaTypbl U KOHILIEHTPALIMHU PEAarnpyrolIMX BEIIECTB HA CKOPOCTh MPOIEcCa U BBIXOJ IMPO-
nykTa. MeTopl BO3J€MCTBHSI HA CKOPOCTh TOMOTE€HHBIX U T'€T€POreHHbIX IpoleccoB. [IpoekTu-
POBaHME U MOJICTUPOBAHNE XUMHUKO-TEXHOJIOTUYECKUX MTPOLIECCOB.

Karanu3 B xumudeckoi mpoMpliieHHOCTH. CyIHOCTh M BUABI KaTanu3a. TUIbl KaTaluTu-
YECKMX MPOLECCOB: OKHUCIUTEIBHO-BOCCTAHOBUTEIBHOIO B3aUMOACUCTBHS M KUCJIOTHO-
OCHOBHOTI'O B3aUMOJCMCTBUS BEIIECTBA C KaTaAJIM3aTOPOM. ['OMOreHHBIN M reTeporeHHbIN KaTa-
3.

CaoiicTBa TBepAbIX KaTanu3zaropoB. OTpaBieHHe KaTaau3aTopoB. [IpoMbliieHHbIE KOH-
TaKTHbIE Macchl. AnmapaTypHoe ohopMIIeHHE KaTaaUTUYeCKHX mporeccoB. KoHTakTHbIE anmna-
paThl.

OcHOBBI MakpoKHHETUKU. O0JacTu MPOTEKaHHs MPOLIECCOB: KUHETHYecKast, Tu(Py31oH-
Hasl, nepexoAHas. TUIBI TEXHOJIOTMUYECKUX CXEM: CXEMbI C OTKPBITOM 1IE€TbI0, CXEMbI C YaCTHU-
HOW peLUPKYJIALUEH, HIUPKYJISALNOHHBIE CXEMBI.

TexHonornueckne M TEXHUKO-DPKOHOMUYECKHE IOKA3aTeNId XUMHYECKHX IPOU3BOJICTB!
IPOM3BOIUTENLHOCTh M UHTEHCUBHOCTh Pa0OTHI allnapaToB, BBIXOJ MPOIYKTa, KaueCTBO TOTOBO-
ro MpPOAYKTa, pacxo/bl MO ChIPbIO, TOIUIMBY, SHEPTUH, C€0ECTOMMOCTh MpoayKTa. Marepuanb-
HBI{, TETUIOBOM U SHEPreTUYEeCKHii OalaHChl B XUMUYECKOM IPOU3BO/ICTBE.

BaxxHeiilnue XuMHu4YeCKUe IPOU3BOICTBA
IIpouseoocmeo cepnoil Kuciomaol

Cepnas kuciota. CBoiicTBa, MPOMBILUIEHHbIE COpPTa U 00JIACTH MPUMEHEHUSI CEPHOM KHC-
70Thl. ChIpbe CEpHOKHUCIOTHON mpoMbinuieHHocTH. [lomydyenne okcuaa cepsl (1V). O6xur xon-
ye/laHa Kak IMpUMEp I'eTepOreHHOr0 HEKaTaJMTUYECKOI'O BBICOKOTEMIIEPATypHOIO Ipoliecca B
cucreMe «T — r». Tumbl 00XHUroBbIxX neven. [leub «kumsmero ciuos», ee npeuMyiuectsa. O0mas
OUYHCTKa 00KUTOBOTO Ta3a.

KoHTakTHBIH c1ocob mpou3BOJICTBa CEpHON KHCIOTHI. CrienuanbHasi OYUCTKa 00KUTOBOTO
ra3a, ee HazHaueHue. Okucnenue oxkcuna cepsl (1V) xak npumep o6paTUMOro, reTeporeHHoro,
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KaTaJINTUYECKOTo Tpoiiecca. TeopeTrndeckue ocCHOBBI okucaeHus okcuaa cepsl (1V). [Ipumensie-
MBI€ KaTanu3aTopbl. KOHTaKTHBIE anmmaparhl CO CTAI[MOHAPHBIM U KHITSIIIIAM CIOSMHU KaTalln3a-
topa. Xemocopouus okcuaa cepbl (V). Teoperndyeckue ocHOBBI BeiOOpa abcopOenTa. OnTH-
MaJlbHbIE yCIIOBHS Ipoliecca copouuu. [IpuHiunuanpHas cxema pou3BOACTBAa CEPHON KUCIIOTBI
KOHTaKTHBIM CITIOCOOOM U3 KOJYeJaHa.

Cxema npou3BO/ICTBA CEPHOM KUCIOTHl METOJIOM JIBOMHOIO KOHTAaKTHUPOBAHMS.

Oco0eHHOCTH MPOU3BOACTBA CEPHOM KHUCIOTHI [0 «KOPOTKOI» CXeME U METOAOM «MOKpPO-
ro KaTajau3ay.

HuTpo3suslii ciocod mpou3BOACTBA CEPHOM KUCIOTHI.

OCHOBHBIE TEHJICHIIUU B Pa3BUTHHU CEPHOKHUCIOTHOTO IPOM3BOCTBA.

Texnonozus ceazannozo azoma

3HaueHue COEJUHEHUM a30Ta JUIsl HAPOJHOTO X034icTBa. [IpOMBIIITIEHHBIE METOIBI «CBS-
3bIBAHUS» a30Ta (IyroBOM, I[MAaHAMMJIHBIM, aMMHAYHbII), UX CpaBHUTENIbHAS XapaKTEPHUCTHKA.
Colpbe B NMPOM3BOACTBE amMMHaka. MeToJbl MOJyd4eHHUs a30Ta, BOJOPOJA M a30TBOJOPOIAHOMN
cmecu (ABC) mns cuHTe3a ammuaka. JIBycTaamitHbiid mporecc npousBojctea ABC u3 npupo-
HOTr'0 ra3a KOHBEpCUEH MeTaHa C nocienayoeid kousepcuei okcuaa yriepona (11). Ilonyuenue
a30Ta U3 BO3JlyXa METOJIOM ITybokoro oxiaxaeHus. [Ipons3BoacTBO BOIOpoAa U3 KOKCOBOTO Ta-
3a.

Cunres ammuaka n3 ABC kak mpuMep KaTaJIUTUYECKOTO MPOIECcca, OCYIIECTBISEMOro 0
nukiInueckoi cxeme. Teopernueckue ocHOBBI cuHTe3a. CoOCTaB KaTalu3aTropa, KaTaluTHUYECKUE
anel. [Ipenkaranus, ero HasHaueHue. [IpuHIMNUanbHas cxema MPOM3BOACTBA aMMMaKa MpU
CpEeIHEM J1aBJIEHUU. YCTPOMCTBO KOJOHHBI CHHTEe3a. lcmonbp3oBaHME TEMJIOTHI peakuuu AJs
MoJJep>KaHUsl aBTOTEPMHUYHOCTH IIpoliecca.

A3OTHasi KHCIIOTa, €€ CBOMCTBA, MPOMBIIUICHHBIE COpPTa U oOsactu npuMeHeHus. OCHOB-
HBIE CTa/IMU MTPOU3BOJICTBA A30THOM KUCIIOTHI U3 aMMHUAKa.

Teopernueckrne OCHOBBI OKHUCIEHHUS aMMHMaKa METOJ0M M30uparenbHOro karaiusa. Onru-
MaJIbHbIE YCIIOBHSI OKHCIIEHUSI aMMHaKa 0 okcuaa azota (l1). YerpolicTBo KOHTaKTHOTO amnmapa-
Ta IOBEPXHOCTHOrO KOHTaKTa. [IpumeHsiemMble KaTtanu3aTopsl. TeopeTuueckue OCHOBBI MPOIleC-
coB okucienus okcuaa azora (ll), numepuzarus u adbcopOuust okcuaa azora (1V). Bausaue oc-
HOBHBIX ITAPaMETPOB Ha CKOPOCTh MPOLIECca U PaBHOBECHE B CUCTEME.

[IpuHnMIUanpHas cxeMa MPOU3BOACTBa pa30aBICHHON a30THON KHCIOTH KOMOMHHUPOBAH-
HbIM MeToJIoM. [IpenmyiiecTBa Mmeroa.

[Tpou3BOICTBO KOHIICHTPUPOBAHHOM a30THOW KHCIOTHL. KOHIlEHTpupOoBaHUE pa30aBiieH-
HOM a30THOW KHCIOTHI. [IpsiMOM CHMHTE3 a30THOM KHCIOTHI. TeXHOJIOrM4eckas cxema MpsMOro
CHHTE3a a30THOM K1ciIoThl. OCOOEHHOCTH Mpoliecca.

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

Cunuxamnan npomvluiieHHOCMb

Knaccudukanus u xapakTepucTuka MPOIyKTOB CHIIMKATHON MpOMBIIIeHHOCTH. VX 3Ha-
YeHHe B HapoAHOM Xo3siicTBe. COCTaB CHIIMKATOB U UX CTpOeHHue. /[marpamma COCTOSIHUS «OK-
CHUJ] KPEMHUS — OKCUJ] ATFOMUHUS.

ChIpbe 1715 MPOU3BOJCTBA CUIMKATHBIX MarepuasioB. [loaroroBka cwipbs. THUIOBBIE MPO-
[[ECChl TEXHOJIOTUU CUIIMKATOB. BhIcOKOTEMMepaTypHas 00paboTKa MIMXTHI U IPUMEHSIEMbIE all-
napathl — IIaXTHbIE, TYHHEJbHbIE, 0apaOaHHbIe BpaIlaloOIIMecs: M BAaHHbBIE TICUH.

Orueynopsl. OCHOBHBIE BHJIBI OTHEYNOPHBIX MaTE€pPHAIOB. ATIOMOCHIMKATHBIE OTHEYIIO-
PBI, X PA3HOBUIHOCTH W TIPHHIIAIT TIOJTyYCHUSI.

Crexna. CocrtaB, CTpoeHHE U Kiaccu(UKalus CTeKOI. 3aBUCUMOCTh CBOMCTB CTEKJIA OT €T0
coctaBa. ChIpbe B CTEKOJIbHON MPOMBIIIIEHHOCTH. DU3NKO-XUMUYECKUE MPOIIECCHI, TPOTEKAI0-
e Mpu Bapke crekiaomacchl. CrocoObl (OpMOBaHMS CTEKISHHBIX HW3JENUN: BBITATHBAHUE,
MIPOKAT, JINThE, BbIIyBaHUE, ITpeccoBaHue. [loHsATHE 0 cuTaniax.
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Bsoxymume BemiectBa. ChIpbe U1 MPOM3BOJACTBA BSDKYINUX BemlecTB. [Ipon3BoacTBo nopr-
nanauemMenTa. @U3NKO-XUMUYECKHE MIPOLIECCH TPOU3BOACTBA. [IpuHIMNIMansHas cxema npous-
BOJICTBA. XMMU3M 3aTBEPJEBAHUSI LIEMEHTHOM MacCBhl.

Kepamuyeckne marepuainbl, UX oOIIas XapakTepucTuka W kinaccuuranus. Cwlpbe A
MIPOU3BOJICTBA KepaMudeckux marepuanoB. Kupmuu, papdop, dasHc, orHeynopsl, cnenuanbHas
KEepaMHKa.

Kepamuka ¢ ayekTpuyecKuMHU, MArHUTHBIMU U onTUYeckuMu GyHKIusmMu. [Ibe3okepamu-
ka. Kepamuka ¢ XUMHUECKUMH U SACPHBIMH (QYHKUUAMH. KOHCTpYKIMOHHAs Kepamu-
ka.llepcrieKTUBBI pa3BUTUS KEPAMUUECKUX MATEPUAJIOB.

Inexmpoxumuueckoe npou3eo0Ccmeo

DneKTpruYecKasl SJHEPrusi, UCIOIb30BAHUE €€ B XMMHUYECKON TEXHOJOTUU. DIIEKTPOTEPMHU-
YECKHUE U DJIEKTPOXMMHUYECKUE MPOLECChl. TeopeTHuecKrue OCHOBBI IIPOMBILICHHOTO 3JIEKTPO-
mu3a. Teopernueckoe M MPaKTUUECKOE HaANpsDKEHWE INpu siiekTponuse. IlocnenoBaTtenbHOCTH
paspsila MOHOB B pacTBOpE U paciuiaBe. KOIM4eCTBEHHBIEC ITOKA3ATENIN IIPOLECCa DIICKTPOIN3a —
BBIXOJI [10 TOKY ¥ KO3()(PUIIMEHT UCTIOIb30BaHUS SHEPTUU.

[Ipon3BoACTBO XJIOpa M FUAPOKCUAA HATPHUSL MIEKTPOIU30M PACTBOPA XJIOPHIA HATPUS KaK
IpUMEp 3JIEKTPOXUMHYECKOro Mmpouecca. TeopeTHuyecKkue OCHOBBI 3JEKTPOJIM3a C KEIE3HBIM
(1nadparMeHHBIM METO) U PTYTHBIM KaToAamu. VX npuHIMNMAIbHOE pa3inyie U CPABHUTEIb-
Has XxapakTepuctuka O01acTu NPUMEHEHHUS XJIOpa U TUAPOKCHIA HATPHSL.

Memannypzusn

Knaccudukanusa metanino. 3HaueHHe METAJUIOB JJIsi HAPOJAHOTO Xxo03sicTBa. CraBel. Me-
tautyprusi. Celpbe YepHON M LBETHOM MeTamurypruu. Bunel ceipes. Knaccuduxanus pyn. Kom-
TJIEKCHOE HMCIIOJIb30BaHKE CYJIb(PUAHOTO ChIPbS 1 KOMOMHUPOBAHHE METAJUTYPrUYeCcKOro MpOou3-
BOJICTBA C CEPHOKHUCIIOTHBIM.

OcHoBHbIE cIOCOOBI MOTYYEHHS] METAJUIOB — MUPOMETAIUTYPrUYeCKUe, THAPOMETAITYPIHU-
YECKHE U AIEKTpOMeTAILTyprudeckue. @U3NKo-XUMUYECKHE OCHOBBI IPOLIECCAa BOCCTAHOBIICHHUS
METAJIOB U3 UX COCAMHEHUM.

[Bernas meramtyprus. [IpousBoactBo amtomuHus. CBONCTBA aJlOMUHUS U €O CIUIABOB,
WX 3HAYCHHE JIJIs1 HapOJHOTOo X03daicTBa. ChIphe I MPOU3BOACTBA amtoMuHus. CrocoObl Bbjie-
JIEHUs NIMHO3EMa U3 PY/I: LIEJOYHBIE, KUCIOTHBIE U 2JIEKTPOTEPMHUYECKHE.

[Mosnyuenue rimHo3eMa (Al203) MOKPBIM I1eT0UHBIM criocoboM (crocob baitepa) u croco-
O60M cniekaHus. XMMHU3M IPOLECCOB U MPUHLIUIIMATIbHAS CXeMa IPOU3BO/ICTBA.

IIpon3BOACTBO aMOMUHUSA U3 INIMHO3EMA. TeOpeTUYeCKre OCHOBBI IIPOLIECCa DIIEKTPOIIN3A.
[lepBuuHbIE W BTOPUYHBIE IPOLECCHl B CUCTEME «IIUHO3EM — KPHUOJIUT». DJIEKTPOIU3EPHI C
000KEHHBIMH M CaMOOOKHUTAIOIIMMHUCS aHOJaMH. Y CTPOMCTBO 3JIEKTPOJIM3Epa C CaMOOOXKH-
rarommmcest aHojoM. TexHojormdyeckue IMokas3aTenau mpolecca aekrponnsa. PadunupoBanue
anmomMuHus. CIulaBbl HA OCHOBE QIFOMUHUS.

Uepnbie metaiuibl. CIutaBel Ha OCHOBE JKeje3a, UX Kiaccuukanus u cBorcTBa. Jlumarpam-
Ma COCTOSIHMS <OKEJIE30 — YIVIEpOI», €€ aHAJIU3 U IIPAKTUYECKOE UCIIOJIb30BaHUE.

[IpousBoncTBo uyryHa. JKenesHble pyabl, UX Kiaccu(uKalus, cOCTaB U MOArOTOBKA. Ar-
JIOMepalys U U3roTOBICHUE OKaTbileil. TeopeTuueckue OCHOBBI JOMEHHOIO Ipouecca. XUMHU-
YECKHE PEaKIMH, MPOTEKAIOIINE B JOMEHHOU IeuH. lIpsiMoe u KOCBEHHOE BOCCTAHOBIIEHHE OK-
CUJIOB JKeJle3a.

YCTpoiCTBO JOMEHHOU TMEYH — PeaKTopa MOJHOTO BBITECHEHHUS, pabOTArOIIETro MO MPUH-
LUITy MPOTUBOTOKA. Perenepartopsl (kaymepsl), X posib. ONTHManbHBIE YCIOBUS TOMEHHOIO
IIpoIIecca: COCTaB MIUXTHI U AyThsl, TEMIIEPATYPA, TaBICHUE.

[TyTn uaTeHCHUKAIIMY JOMEHHOTO Ipolecca: MpUMEHEHHEe KUCIOPoaa, IPUPOAHOTO rasa,
COBEpUICHCTBOBAHWE KOHCTPYKUMHU Teur (YKpYIHEHHE €€ pa3MepoB, KOMIUIEKCHAs MeXaHU3a-
11151, aBTOMATU3alMsI KOHTPOJIA U ynpasieHus). Vcronb30BaHNe JOMEHHBIX IUIAKOB U IOMEHHO-
ro rasa.

ITpouzBoacTBo cranu. Knaccudukanus 1 cpaBHUTENIbHAS OIIEHKa METO/I0B BBIINIABKU CTa-
mu. KucinopomnHO-KOHBEPTOPHBIA METOJI, €r0 MPEUMYLIECTBA. XUMUYECKAE PEAKIUH, IPOTEeKa-
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IOIIME B KOHBEPTOpPE: OKHUCIEHHE YIVIEpOoAa U NpHuMeceil, o0pa3oBaHUE LIIAKOB, PACKUCIEHHE
okcuma sxene3a (Il). YcrpoiictBo m pexum pabotel koHBepTOpa. ChIpbe ISl KHUCIOPOIHO-
KOHBEPTOPHOI'O Croco0a BBIIUIABKH CTaJIH, €r0 OCOOEHHOCTH. XMMHUECKUE PeaKlUuu B reTepo-
TEHHON CUCTEME «T'a3 — ILIAaK — METal».

MapTeHOBCKHIA CIOCOO TPOU3BOACTBA CTAIH, €r0 HEJJOCTATKU. Y CTPOMCTBO MapTEHOBCKOM
neud. [yt mHTeHCHM(UKAIMK MapTEHOBCKOTO IpoIecca: NMPUMEHEHHE KHCIOPOAa, CHKaTOro
BO3/yXa, IPUPOIHOrO rasa. /[ByXxBaHHbIE MAPTCHOBCKUE I1EYH.

BrimnaBka cranu U peppociyiaBoB B AMEKTPHUUECKUX TeYax. DJICKTPOILYyTroBble U WHAYKIIHU-
oHHble neun. KauectBo cranu. Ilepepaborka cranu. HenpepbiBHast pa3nuBKa cTalu.

[Ipsimoe BoccTaHOBIIEHUE kene3a u3 pyAd. Celpbe, €ro NoAroToBKa U nepepadorka. Peakro-
pBI IPSIMOI'O BOCCTAHOBJICHUS JKele3a U3 pyld: OapabaHHbIE BPALIAIONIUECS €U, IIEUU C «KHUIIs-
UM ci0eM». OCHOBHBIE BOCCTAHOBUTEIHN. XUMUYECKHE pEAKLIUN BOCCTAHOBJICHHUS.

Pa¢punupoBanue MeTamioB: KapOOHWIBHBIN CIOCO0, 30HHAsSI IJIaBKa U Jp.

[TopomkoBast MeTaiTyprusi. [IpoMbIIIIIeHHBIE METO/IBI TOPOIIKOBON METAJUTYPrHH — (hr3u-
KO-XMMHMUYECKHE U MeXaHU4ecKue. XUMHUYECKHe, (PU3NUECKUe U TeXHOJIOTMYEeCKHUe CBOICTBa Me-
TaJNINYECKUX MOPOIIKOB. POPMOBAHUE U CIIEKAHUE METAJUIMUECKUX TIOPOLLIKOB.

[lepcnekTHBBI pa3BUTHS YEPHOH U LIBETHOM MeTaulypruu B AMypckoi obnactu, Ha Jlaib-
HeM BocTtoke, B CTpaHe B LIEJIOM.

Ilepepabomka xumuueckozo monauea

Buasl TorumBa, UX XapakTepUCTHKA. 3amachkl U POJIb TOIUIMBA B SHEPTeTHYECKOM OaiaHce
ctpansbl. IIpoucxoxnenne pa3in4HblX BUAOB TOILIMBA. OCHOBHBIE XapaKTEPUCTUKHU TOILIUB: CO-
CTaB, DHEPreTUYECKHE XapaKTEPUCTHKHU, TEMIlepaTypa TOpeHUs, TEIJIOTBOPHAs CIIOCOOHOCTb.
TonnuBo Kak ChIpb€ XUMUYECKON ITPOMBIIITIEHHOCTH.

[lepepaboTka TBepmOro TorMBa. Buabl mepepaboTKu: MUPOIN3, Ta3u(uKays, THIPHPO-
BaHue. KOMIUIEKCHOE UCITOJIB30BAHUE KOMIIOHEHTOB TBEPAOrO TOIUIMBA IIPU €r0 A€CTPYKTHBHON
nepepadboTKe.

KokcoBanne kameHHbIX yrieil. CynHOCTh MeTo/1a U (PU3UKO-XUMUYECKHE MTPOLECCHI, TPO-
TEKaIIlMe B IIUXTE IPU KOKCOBAHMU. YCTPOHCTBO KOKCOBoM meuu. Ilepuoguueckas pabota
KOKCOBOHM KaMmephbl M HelpepbIBHAs paboTa KOKCOBOW Oarapen. MexaHu3anus U aBTOMaTH3alus
nporuecca kokcoBanus. Cyxoe TylIeHHe KOKca, €ro NpeuMyIIecTBa.

IIponykrsl KokcoBaHusA. IIpsAMOil KOKCOBBIM ra3, ero cocras. [IpuHIMNHManbHAs cxema
yJIaBIMBaHUsS M pa3/elieHNs KOKCOBOro ra3a. Brienenrne kaMeHHOYTr0JIbHOM CMOJIbI, YJaBlIUBa-
HHUE COeAMHEHUI aMMMaKa U ceiporo 6ensona. IlepepaboTka ceiporo 0eH3051a U KAMEHHOYTOJIb-
HOU cMoJIbl. Beiienenue u ouncTka apoMaTU4eckux coeiMHeHU. OOpaTHBIM KOKCOBBIN Ia3, ero
HCIIOJIb30BaHUE.

HuskoremmnepaTtypHoe kKokcoBaHue (IOTyKOKCOBaHUE) Topda, CIaHIeB, ApeBecuHsl. Llenn
Ipolecca IMoIyKOKCOBaHUsS TBEPBIX TOILIUB.

lNasudukanys TBepAOro TOMIMBA. ABTOTEPMUYECKHE U aNIOTEPMUYECKUE IPOLECCHI ra3u-
¢ukanuu. ["azoreHeparopsl razudukanyuy TBEpPIOro TOIUIMBA (B IJIOTHOM CJIO€, B «KHIIAILIEM»
clloe, B a3p030JbHOM IOTOKE). ['asudukanus B BaHHE ¢ pacIljiaBiIeHHbIM xkene3oM. [loazemHas
rasuuKanms yris.

I'unpupoBanue TBepAoro Tomausa. I'naporasudpukanus.

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

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

Bropuunas (xumuueckas) nepepabotka HedTu. [lytn yBenndyenus Bbixona HanOoliee 11eH-
HBIX He()TEMPOIYKTOB U YIIyUILIEHUsI UX Ka4eCTBa.
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BricokoTeMmepaTypHble METOABI AECTPYKTUBHON MepepaboTKH HE(PTENPOayKTOB: KPEKHHT
u apomaruzanus (pupopmunr). Llens n pasHOBUAHOCTH KpeKuHTa HepTenpoaykToB. CTaOuib-
HOCTb YIJIEBOJIOPOJIOB PA3IMUHBIX KJIACCOB. XMMHUUYECKHE PEAKIMH, IPOTEKAIOLIUE TPU BBICOKUX
TEeMIIepaTypax.

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

Karanutuueckuit pudopmunr. Colpbe U IpUMEHSIEMbIE KaTaaU3aTOPbl. XMMHUYECKHE peak-
[IUH, TPOTEKAIOIUE NMPH prUPOpMUHTE. Pa3HOBHIHOCTH KaTaIUTUYECKOTO pUGOPMHHTA: TTPOU3-
BOJICTBO BBICOKOOKTaHOBOI'0 OeH3MHa (00iaropakxuBaHue OCH3MHA) U UHIUBHIYaJIbHBIX apoMa-
TUYECKUX YTIEBOJAOPOAOB (apoMaTu3aliyst). [[puHInIuanIbHbIe CXEMBI IIPOIIECCOB.

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

[TepepaboTka razoobpasnoro TormmBa. Kimaccudukanus razoodpa3usix Torwmus. [Ipupoa-
HbII ra3 U ero npuMeHeHue. CocTaB MOMYTHBIX HE(TAHBIX Ta30B U ra3oB HedTenepepaboTKU, UX
UCTIOJIb30BaHUE B KAueCTBE TOIUIMBA U XMMHYECKOTO ChIphsi. KOHBepCHs MpUPOIHOTO rasa, ee
Pa3sHOBUJHOCTH: KOHBEPCHsI C BOASHBIM IapOM, HEMOJIHOE OKHCIEHHE, OKUCIUTENIbHBIA MUpPO-
mu3. [IpumeHeHrne KOHBEpCUM AJIsl IPOU3BOJICTBA CUHTE3-Ta3a, a30TBoJopoHOM cmecu (ABC),
arieTusieHa u Bogopoaa. IlepepaboTka KpekMHr-raza. AJKuiInpoBaHue OyTUIEHOBON (paKLuy.

4 METOAUYECKHUE PEKOMEHJJALIMA (YKA3AHUA) JIAA CTYAEHTOB
11O U3YYEHUIO JTUCHUITJIMHBI

N3yuenne XMMHYECKOW TEXHOJOTMM M OWOTEXHOJOTHU HEOOXOJIMMO IMPHU TOJITOTOBKE
yuutesei Ouonoruu u xumud. Lenpio HacToAIIEro Kypea sBIsSeTcsl MOArOTOBKA BBITYCKHUKOB K
MIPENO/IaBaHUIO0 €CTECTBEHHBIX JUCIHUIUIMH B MIKOJBHOM KYypCE C YYETOM COBPEMEHHBIX JOCTH-
JKEHUI B 00J1aCTH OMOTEXHOJIOTUU U MOJIEKYJIIPHOM OMOJIOTUU, XUMUYECKOU TEXHOIOTHH.

OcHoOBHBIE 3a/1auu pa3ziesia OMOTEXHOJIOTHHU 3aKII0YaloTCs B (OPMUPOBAHUU TPEACTaB-
JICHU O BO3MOYKHOCTU HCIIOJIb30BAHUS MPOIIECCOB, JEKAIINX B OCHOBE (DYHKIIMOHHUPOBAHUS
JKUBBIX CUCTEM ISl IPOU3BOJICTBA KOMMEPYECKOTO MPOAYKTA. ITH OOIINE HAYYHBIC TTPUHITUIIBI
W3JIararoTcsl B IEPBOM YacTU JIEKIIMOHHOIO Kypca, KOTopas MPEIIIeCTBYeT U3YUEHUI0 XUMHUKO-
TEXHOJIOTHYECKHUX MPOIIECCOB.

CoBpeMeHHbIE MTPOMBIIITICHHBIE MPEANPUATUS MPEACTABISAIOT COO0N COYeTaHUEe MPOU3-
BOJICTB paznuyHoro npodwist. Hapsiny ¢ pa3BuTHEM XUMHUYECKOW MPOMBIIIJIEHHOCTH U YBEJH-
YEeHUEM YHCIa XUMUYECKUX TPOU3BOACTB MPOUCXOAUT UX TUNH3auus. [Ipu 3ToM HOBBIE TEXHO-
JIOTUYECKHE TPOIECChl M CHCTEMBI YIIPaBICHUS pPa3pabaThIBAIOTCS HA OCHOBAHWUU HAYYHOTO
MOJIX0/1a, U3YyYEHUSI OTIENbHBIX XMMHKO-TEXHOJOTHYECKHX MPOIECCOB 0a3upyercs Ha OOIIUX
TEOPETHUYECKUX OCHOBAX XMMHYECKON TEXHOJOTHUHU KaK HayKd. Bo BTOpoO#l 4acTu JEKIIMOHHOTO
Kypca U3y4daloTcs Hambosiee THUIMYHBIC, BaKHEHIINe XUMHUYECKHEe Mpou3BoiAcTBa. [Ipu 3ToM
HEO0OXOAMMO MOAYEPKHYTh, n30erast AyOIMpOBaHUsI, UCTIOIH30BAHUE OOIIMUX HAYUHBIX MPUHIU-
OB ¥ 3aKOHOMEPHOCTEN XMMHUUYECKOW TEXHOJIOTMH Ha KOHKPETHBIX TPUMEPAX.

[Ipu pabote ¢ manHo# pabodUeit mporpaMmoil ciaeayeT MPUIAEPKUBATHCS CIASTYIOIIETO aJl-
rOpUTMA:

1. Hcnonb3ys y4eOHYIO MpoOTrpaMMy, OINPEICIUTE MECTO TeMbI (paszena) B CHCTEME
M3y4yaeMoOil TUCUUIUTMHBL. BbIAcHUTE, Kakue TeMbl (pa3/iesibl) IPeIeCTBYIOT U3YUEHUIO JaHHO-
ro Marepuasa, Kakue CIeIyIoT ToCIie Hee.

2. BwiGepute moHsaTHS, CPOPMUPOBAHHBIC MPU U3YUYEHUU MPEABIAYIICH TEMbI, U TMOHS-
THSI KOTOPBIE OYIyT pa3BUBATHCS MPHU U3YUYEHUU TOCIEIYIOIEH, BHUMATEIHHO U3YUUTE UX, BBI-
MULIUTE B CIOBAPb.
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3. Tlo3HakoMmbTeCh C TEOPETUYECKUM MATE€pPHAJIOM IO JIEKIUSIM U MpeJJlaraéMbIM JIMTe-
paTypHBIM UCTOYHUKAM.

4. BpINOIHUTE 3aJaHUS JJISl CAMOCTOATEIbHOM PaboThI

Beenenue

Nzyuenne tembl «BBeneHue B OMOTEXHOJIOTHIO» CIIEAYeT HauaTh C MepepabOTKU Teope-
TUYECKOTO MaTepuana yueOHUKOB:

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

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

[IpocMOTpeTh JNEKIIMOHHBIE 3alUCH, MMO3HAKOMUTHCS C BBICTABKOM JUTEPATyphl, MPO-
CMOTPETH B 3aJI€ TIEPUOJIUKE JKypHAIIbI, PaCCMAaTPUBAIOIINE MPOOIEMbl OMOTEXHOIOTHH.

[IpurotoButs 3cce: bruorexHoaorus Ha ciay>k0e YeI0BEeYEeCTBY.

MeTo/1bl OMOTEXHOJIOTUH.

[Ipu moAroTOBKE K JaHHOMY 3aHATHUIO IepepadoTaTh MaTepuan y4eOHUKOB:

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

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

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

Ocoboe BHUMaHHE HEOOXOAMMO OOpPAaTUTh HA MPEIMET M3YUYSHHsS, 3a]la4d, CTPYKTYpPY
OMOTEXHOJIOTHH, UCTOPUIO €€ Pa3BUTHUA. Y CTAHOBUB MEXKIIPEJAMETHBIE CBS3U C KypcaMH XUMHH,
OCBOUTH (PH3MKO-XMMHUYECKHUE METO/bI, UCIOIb3yeMble B OMOTeXHOIOTHH. COCTaBUTh 3apHCOB-
KH.

Bonpoc «CoBpeMeHHBIE METO/ABI CO3AaHUsI MPOMBIIUICHHBIX IMTAMMOB MHKpPOOpPTaHH3-
MOBY JIyuIlle pacCMaTpUBaTh MO3TAIHO.

BHauasie mo3HaKOMHTBCS ¢ MPOOJIeMaMH TEHETHYECKOT0 KOHCTPYUpOBaHus IN VIivo, 00-
paTuB BHUMaHME Ha TaKHe MOHATHS KaK MyTareHe3, MyTaHTbl, MyTareHbl, MyTallui, PEeBEPTaHTHI,
ayKkcoTpo(dsl. 3aTeM U3YYUTh OCOOEHHOCTH OpraHU3aIliid OCHOBHOTO U JIOMOJIHUTEILHOTO TeHEe-
TUYECKOT0 MaTepHaja MUKPOOHOM KJIETKH, U TOJIbKO Ha OCHOBE JaHHON MH(pOpMalUUd MOXKHO
IPUCTYNaTh K U3YYEHHIO NMPOIIECCOB BEAYIUX K PEKOMOMHAIMH: TI0JIOBOTO U MapaceKCyalbHOro
HYKAPHOTHUECKUX KIIETOK, KOHBIOTALMH, TPAHCAYKLUH, TpaHC(HOpMALUU TPOKApUOT.

Bompoc «['eHeTn4eckoe KOHCTpyHpoOBaHue IN VItro» BKIIIOYAET XapaKTEePHUCTUKY METO/IOB
MOJyYeHHs TEHOB, BEKTOPHBIX CHCTEM, METOA0B BoccoeauHenus gpparmentos JJHK (ren + Bek-
Top), BBeneHus p-JAHK B GakTepmanbHbie KIIETKH, KJIOHUPOBAHHS M DKCIIPECCUU UYKEPOTHBIX
TeHOB B KJIETKE peLunueHTta. M3ydas naHHbIE BOIPOCH OOpaTHTh BHUMaHHME Ha KOHKPETHBIE
pUMEpPBbI TIOMYYSHHUS T€HETHYECKMMOAU(DUITMPOBAHHBIX OPTaHU3MOB, PAaCCMOTPETh METOIUKY
NOJy4YeHUs UHTEPPEPOHOB Ha OCHOBE UCIOIb30BAHUS TPAHCTEHHBIX OPIaHU3MOB.

OmneIT npuema 3ayeTa Mo MPEeIMETY BBIIBHII, YTO HAUOOJIbILINE TPYAHOCTH IIPHU 00CYKIe-
HUM BOIIPOCOB JIaHHOW TEMbI BBI3BIBAIOT MPOOJIEMBl KJIETOYHOM MHXKeHepuu. J[is Toro, 4ToOsl
n30exarb TPyAHOCTEH, HEOOXOAMMO H3YyUUTh METOJBI U YCJIOBUS KYJIbTUBUPOBAHUS H30JIMPO-
BaHHBIX TKaHEW M KIETOK PAacTeHUH, pacCMOTPETh MOHATHA Aeau(QepeHInpoBKa, Kalaycore-
He3, AMppepeHurnpoBKa, MOpPOreHe3, COMaTHIECKHI SMOpHUOTEeHE3, TOTUTIOTEHTHOCTb.

KoHKpeTHBIM pUMEPOM HCIOIB30BaHUS JAHHBIX METOJIOB SBIISIETCS MPOU3BOACTBO MO-
HOKJIOHAJIbHBIX aHTHUTEJ, METOJIMKY TTOIyIEeHHUSI KOTOPBIX HEOOXOAMMO YUHTH K 3a4eTYy.

JlaHHO€ 3aHATHE XapaKTepH3yeTcsl 0OJbIION MHPOPMALIMOHHOW €MKOCThIO, TO3TOMY TO-
TOBUTHCSI K HEMY HEOO0XOAMMO 3a01aroBpeMEHHO, UCIIOIb3Ys MpeiaraéMble B METOANYKE JIUTe-
paTypHbIe HICTOUHUKHU.

Jlnis Toro, yToOBl MPOBEPUTHh YPOBEHb T'OTOBHOCTH M0 JaHHOW Teme, Bam HeoOxoammo
OTBETUTH HAa BOIPOCHI JJISI CAMOCTOSTENIbHONW paboThl yueOHO-MeToanYeckoro nocoous CTaciok,
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E. M. JlaGopaTopHble, CEMUHAPCKHE ¥ WHIWBHUIYATbHBIC 3aHITHS 10 OMOTEXHOJIOTHH : YUeOHO-
meroaunyeckoe nocodue. — brarosemenck : M3a-so BI'TIY, 2002 — ctp. 15-17.

HNH:keHepHAs Y3H3UMOJI0T U,

Nzyuenue tembl «HxKeHEpHAsT SH3UMOJIOTHS» UMEET OIPOMHOE 3HAYEHUE B CBSI3H C TEM,
YTO 3HAYUTEIBHO PACIIMPAET KPYro3op, MO3BOJSAS HAIJSAJHO YBUICTh INPUKIATHON XapakTep
OMOTEXHOJIOTUH, TOYKHM CONPUKOCHOBEHHMS HAYYHOM U NPOU3BOJCTBEHHOM JESATEIHHOCTH,
MPEIOCTABIISIET BO3MOXKHOCTh YCTAHOBUTH MEXKIIPEIMETHBIE CBSI3U C (PU3NUECKON 1 OMooruyue-
CKOM XMMUEH.

[Ipu n3ydeHun naHHOW TEeMbl HEOOXOAUMO MO3HAKOMUTHLCS C TEOPETHUECKUM MaTepHua-
JIOM Y4YEOHUKOB:

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

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

Craciok, E. M. JlaboparopHble, ceMHHApCKUE U MHAWBUYalbHBIE 3aHATHS MO OMOTEX-

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

Ocoboe BHMMaHUE HEOOXOAMMO OOpaTUTh HA TO, YTO (DEPMEHTHI U (PEPMEHTHBIE CHUCTE-
MBI TPAIUIIMOHHO MPUMEHSIOTCS B CaMbIX PA3JIMYHBIX OOJIACTSAX MPAKTUYECKOW AeATeIbHOCTH
yesioBeKa (IUIIEBOM, (papMalleBTUUECKOM, TEKCTUIIbHOM, KOXKEBEHHON U IIp.), MOKa3aTh MpUYH-
HBI CTOJIb IIMPOKOTO HCIOJIb30BaHUS (pepMeHTOB. BHIIBUTH OoTnnuusg (pepMEHTOB OT XUMHYE-
CKHX KaTaJIu3aTOPOB, KOTOPBIE ONPEAEISIOT UX IPEUMYLIECTBA.

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

CoctaBuTh TabnuIly KiIacCU(pUKALNUNA METOIOB UMMOOMIH3AINH, COJIEPIKAIIYI0 XapaKTe-
PUCTHKH Pa3HOBUIHOCTEH (U3MUYECKUX U XHUMHUYECKHUX METOJIOB, MPUBECTH IO BO3MOKHOCTH
MPUMEPBI MMPOU3BOJICTB, B OCHOBE KOTOPBIX JIKUT HCIOJIb30BAaHUE (PEPMEHTOB MMMOOMIN30-
BaHHBIX TEM HJIM UHBIM CIIOCOOOM.

Bonbiioe 3HaueHune A OCyIIECTBICHHS TPOU3BOCTBEHHBIX MIPOLIECCOB UMEIOT HOCUTE-
7Y, Ha KOTOPbIe MMMOOUIIM30BaHbl (PEPMEHTHI. 3HAKOMCTBO C TPEOOBAHUSIMH, TIPEIBABISIEMBIMU
K HOCHTENSM, UX Kiaccu(uKalnueid mo3BOIUT BaMm cOCTaBUTH CXeMy-XapaKTepUCTHKY, COMPO-
BOXJIA€MYI0 KOHKPETHBIMHU IIPUMEPAMH.

[Tocne MOArOTOBKM TEOPETUYECKOTO MaTepHalia M BBHIIIOJHEHHUS dKCIIEpUMEHTa M0 0OHa-
PYKEHHUIO0 XUMHUYECKOM aKTUBHOCTH ()EPMEHTHBIX CUCTEM MUKPOOPTraHu3MOB, Bam HeoOXxoaumo
BBITIOJTHUTH 3aJjaHie U3 yueOHo-MeToanueckoro nocodusi Craciok, E. M. JlaboparopHble, cemu-
HapCcKUe M WHJMBUIYaJbHBIE 3aHATHS MO0 OMOTEXHOJOTHH @ YUeOHO-METOIUYECKOe 1mocodue. —
bnarosemenck : U3a-so BITIY, 2002 — ctp. 81-82. OTBeTUTHh Ha MPEATIOKEHHBIE BOIPOCHI U
cieNaTh COOTBETCTBYIOIINE pacyeThl Bbl CMOXETe TOJIBKO YCTAHOBUB CBSI3b C OMOJOTHYECKOMN
XUMUEN.

BuoTEeXH0JI0TMS U JHEPTeTUKA. JKOJOrnYecKasi OMOTEXHOJIOTUsl.

[Tpu mOATrOTOBKE K JaHHOMY 3aHATHUIO MepepadoTaTh MaTepuan y4eOHUKOB:

Eroposa T.A. OcHoBbl OuOTEXHOJIOTHH : yueO. mocodue mais ctya. By3os. — M. : Akane-
must, 2006. ctp. 21-26,

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

Cracrok, E. M. JlaboparopHble, cCeMUHApCKUE U MHAWBUyalIbHBIE 3aHATHS MO OMOTEX-
HOJIOTHH : YueOHO-MeToauueckoe nocoodue. — bnarosemenck : M3a-so BI'TIY, 2002. ctp. 8-14.

PaccmarpuBast TeopeTrdeckuii MmaTepuai, 0OpaTuTe BHUMAaHKUE HA TO, YTO YKOJIOTHUECKH
YUCTYIO YHEPTUI0 MOXKHO MOJYYUTh IMyTeM MpeoOpa3oBaHUs COTHEUHOW SHEPTUU B DIIEKTPUYE-
CKYIO C TTOMOIIBIO COJIHEYHBIX KOJUIEKTOPOB, a Takke U3 Ouorasa u MUKpoOHOro staHona. Pac-
CMOTPHUTE TPOIECCHI, JISKAIIHE B OCHOBE MOTYYSHHs BHICOKOKaYECTBEHHOT'O TOTUIMBA M3 OHOJI0-
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TUYECKOTO CBHIPbs, OCHOBAaHHOE Ha coueTaHuu (oTocuHTe3a U hepmeHTanuu. [lo3HakoMbTECH C
MpreMaMU HANPaBJIEHHBIMHA Ha MOIU(DUKAIINIO MPOIIECCOB (POTOCUHTE3A.

B mporiecce u3ydenus tembl 7 U 8§ KaXJA0r0 MPOU3BOJICTBA CTYJAEHTHI JOJDKHBI O3HAKO-
MUTBCSI CO CBOMCTBAMHU MOJIy4a€MOT0 MPOJYKTa, CHIPHEBBIMU U DHEPTETUYECKUMH PECypCaMu,
PacCMOTPETh TEXHOJOTUYECKYIO CXeMY IPOU3BOACTBA U OOOCHOBAThH ONTHMAJIbHBIN TEXHOJIOTH-
YECKUI PEeKUM €ro OTHCIBHBIX CTaaui. B 3akimroueHre HeoOXOIMMO JaBaTh MPEACTABICHUE O
XUMHUKO-TEXHOJIOTHYECKHUX MOKa3aTeNsAX MPOU3BOICTBA, 00IACTH MPUMEHEHHUS TAHHOTO MPOIYK-
Ta, TPeOOBAHUSIX 10 OXPaHE OKPYKAIOILIEH MPUPOTHOMN Cpebl U YTUIU3ALUUA OTXO/I0B.

B mpouecce npoBeneHus 1ab0paTOpHOTO MPAKTHKyMa CTYACHTHI JIOJDKHBI 3aKPENUTh H
yIayOuTh 3HAHUWS, MOJNyYEHHBIC B JIGKIIMOHHOM Kypce, MPUOOPECTH MPAKTUYCCKUE HABBIKH B
MIPOBEICHUH WCCIICAOBAHUS M KOJIMYECTBEHHOM 00pabOTKE pe3ysibTaTOB MPOBOJUMON pabOTHI,
03HAKOMHTBCSI C COBPEMEHHBIMU METOJIAMH aHAJIM3a ChIPbS U MOJIYYaeMbIX MPOIYKTOB. DKCIIe-
PUMEHTAJIbHBIE HMCCJIC0BaHUS MPOBOISATCS Ha YCTAaHOBKAaX, MOACIUPYIOIIUX IMPOU3BOICTBEH-
Hele. [Ipu nocranoBke pabOT cleayeT CTPEMUTHCS K TOMY, YTOOBI TaKHE OMEpallud KaK aHaJIU3
MOJYYEHHOTO MPOAYKTa, ONPEICICHHE €r0 KOHCTaHT, CHATHUE MMapaMeTPOB Ipolecca OpraHuye-
CKH BKJIIOYQINCh B COOTBETCTBYIOIIYIO TEXHOJOTUYECKYIO Pa0dOTy M BBINOJIHSIIMNCH B O0OBEME,
HEO0OXOAMMOM JIJIsl PEIICHUsI ITOCTABIICHHBIX B 3TOM paboTe 3a1ad.

B kaxmoi Teme gaHbl yueOHO-METOIMUYECKHE MaTepHUalibl JIEKIIMOHHOTO Kypca, BKIIOUYa-
IOIUE TJIaH JICKIIUU 10 KaXKI0W M3ydaeMoil TeMe U 0COOCHHOCTH M3y4aeMoro MaTepuana, mpu-
BOJIUTCSI CIIUCOK OCHOBHOM M JIOTIOJIHUTEIBHOU JIUTEPATYPhI; TIPEICTABICHBI 3aJaHus Il CaMo-
CTOATEILHOTO W3YYEHHUS NpPeaMETa, BapUaHThl KOHTPOJIBHBIX PabOT, UTOTOBBIE KOHTPOJIbHBIC
TECThI, KOTOPBIE MO3BOJISIIOT MPOBEPUTH YPOBEHb YCBOCHMS M3yYEHHOT0 MaTepuana. KoHTpoiib-
HbIE TECThI COAEPIKAT 3aJaHUSI PA3HOTO COACPKAHUSA U YPOBHS CIOKHOCTH, YTO MO3BOJISIET J0-
CTOBEPHO OIEHUTH MOJHOTY 3HAHUU CTYJICHTOB.

[Ipexxae yem MpUCTYNUTH K BHIMOIHEHUIO 33JaHHi 111 CAMOKOHTPOJIS, CTYJACHTaM HEe00-
XOJUMO H3YUYUTh PEKOMEHAYEMYIO MO Kaxa0od Teme jutepaTypy. OOmuil cnucok ydeOHOM u
y4e0HO-METOIMYECKOM JTUTEpaTyphl MPEACTABICH B OTIEIBHOM pa3ziesie JaHHOW MPOrpaMMBI.
Kpome Toro, B MaTepuaiax 1o moJaroToBKe CEMUHAPCKUX 3aHATUHN MO KaXJI0W TeMe yKazaHa OcC-
HOBHAas U JONOJHUTEIbHAS JIUTEPATYPA.

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

KoauuectBo
4acoB, B COOT-

Ne HanmeHnoBanue ®opMbI/BHABI CAMOCTOATEILHOM pa- BEeTCTBHH C

) pasaena (TemMbl) 00THI yueoHo-
TeMaTHYC€CKUM
IJIAHOM
1. | Beenenue 1
N3y4yeHne 0OCHOBHOM JINTEPATYPBI 1
[Ipenmer OMOTEXHONIOTHH. N3yyenue nononHUTEILHON JIUTEPATYPhI
Ileproguzanus pa3BuTH KoHcnexktupoBaHne n3y4eHHbIX HCTOY-
HUKOB
[Ipeamer xumuueckoi Tex- | M3ydeHne OCHOBHOM JIUTEpPATyphl
HOJIOTHH, €T0 3HAUYEHHUE. N3y4yenne qONONHUTEIBHON JIUTEPATYPBI
Xumunyeckas npombiluieH- | KoHcnekTupoBaHue n3y4eHHbIX UCTOY-
HOCTb KaK OTpacilb MaTepU- | HUKOB
JIBHOTO IIPOM3BOICTBA.

2. | MeTobl 0MOTEXHOJIOTHH 8
CoBpeMeHHbIE MeTONBI CO- | MI3ydeHne OCHOBHOM JINTEpaTyphl 1
3/1aHUS IPOMBILUIEHHBIX N3y4yenne 1ONONHUTEIBHON JIUTEPATYPBI
ITaAMMOB MUKPOOPTaHU3- [ToaroroBka pedeparoB U nMpe3eHTauil
MOB. MeTo/1bl KOHCTPYHPO-

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

N3yueHne 0CHOBHOM JINTEpATypPhI
N3ydeHue 1onoIHUTEIBHON JIUTEPATyPhl
[TonroroBka pedepatoB u npe3eHTanni

IIpurorosneHue nuraresb-
HBIX CpeJ

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

lenernuecku  moauduim-
POBaHHBIC OPTaHU3MBI

H3ydyeHnne 0OCHOBHOM JIUTEPATYPhI
N3yuenue nonoaHUTEIBLHON TUTEPATYPBI
[ToaroroBka pedeparoB U Mpe3eHTaui

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

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

NMMyHOOMOTEXHOIOTHS

H3ydenune 0OCHOBHOM JINTEPATYPHI
N3ydeHue qOnOIHUTEIBHON TUTEPATYPhI
[ToaroroBka pedeparoB U Mpe3eHTaul

MeTtoap! co3manus Mo-
HOKJIOHAJIBHBIX aHTHTel. VX
HCIIOJIb30BaHUE IS JIeUe-
HMS U TMAarHOCTHKH 3a00e-
BaHUM.

N3ydeHne 0CHOBHOM JINTEpATypPhI
N3yyenne nonomHUTEILHON IUTEPATYPBHI
[ToaroroBka pedepaToB u mpe3eHTauN

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

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

Co3nanue accoruanuu
KYJIbTUBUPYEMBIX KIETOK
BBICIIMX PACTEHUM C MUK-
pOOpraHu3MaMu

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

HNuxkenepHas JH3MMO.10-
rusi

TexHonorus noiaydeHus
BBICOKOYHCTBIX (pepMEHT-
HBIX IIpENapaToB

N3y4yeHne 0CHOBHOM JINTEPATYPBI
N3yyenue 1onoMHUTEILHON JIUTEPATYPhI

MeTo sl UMMOOMITH3AINH.
Hocurenn mist nMMoOuin-
3aid

N3yueHne 0CHOBHOM JINTEpaTyphl
N3y4yenne 1ONONHUTEIBHON JIUTEPATYPhI

Hcnonb3oBanue GpepMeHTOB
B TIUIIEBOI TPOMBIIIIIICHHO-
ctu. OOHapyxeHue Onoxu-
MHYECKOW aKTUBHOCTH
MHUKPOOPIaHU3MOB IPU
MTPOU3BOJICTBE MMHIIEBHIX

N3y4yeHne 0CHOBHOM JINTEPATYPBI
N3yyenue 1onoMHUTEILHON JIUTEPATYPhI
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IIPOJYKTOB

BuorexHonorusa B nuieBoit
MIPOMBILIIIEHHOCTH

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

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

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

[TpumeHeHre UMMOOHITN30-
BaHHBIX GepMeHTOB. VM-
MYHO(EPMEHTHBII aHAIIN3,
ero UCIIOJIb30BAHUE B Me-
muiuHe. VIMMoOniIn3oBaH-
HbIE (pepMEHTHI KaK JeKap-
CTBEHHBIE IIpENapaThl

N3yueHne 0CHOBHOM JINTEpATypPhI
N3ydenue 1OMOIHUTENBHOMN JINTEPATYPbl

buorexHoJ10THS M YHEPTre-
THKA

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

H3ydenune 0OCHOBHOM JIMTEPATYPHI
N3ydeHue qOnoIHUTEIBHON TUTEPATYPhI

MuKpoOHOoIIOTHYeCKOe TM0-
Jy4eHHE yTIIEBOJOPO/IOB,
BOJIOPOAA U T.J., UCTIONB3Y-
eMBbIX B Ka4eCTBE TOILUINBA

N3ydeHne 0CHOBHOM JINTEpATypPhI
N3ydenue 10MOIHUTENBHOMN JINTEPATyPbl

JKojJoruyecKkas Ouorex-
HOJIOTUSA

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

N3y4yeHne 0CHOBHOM JINTEPATYPBI
N3yyenue nononHUTEILHON JIUTEPATYPhI

ITpon3BOCTBO U UCIIOJB30-
BaHWE HUTPAruHa M a30To-
OakTepuHa

N3yueHne 0CHOBHOM JINTEpaTypPhI
W3ydenue 1OMOIHUTENBHON TUTEPATYPBI
Odopmienne mabopaTopHOil pabOTHI
[ToxroToBka oTyera o 1abOPaTOPHOM
pabote

AspoOHBIE M aHa3POOHBIE
MIPOIIECCHl OYUCTKH CTOY-
HBIX BOJ.

OKckypeust

N3y4yeHne 0CHOBHOM JINTEPATYPBI
N3yyenue nononHUTEILHON JIUTEPATYPhI

CouualdbHbBIA ACEeKT
OHMOTEXHOJIOTUH

buotexnonorus: ceepie-
HUS U HAJEKBL.

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

HpasctBenHble ipobieMsl
OMOTEXHOJIOTUU

N3y4yeHne 0CHOBHOM JINTEPATYPBI
N3yyenue 1onoMHUTETLHON JIUTEPATYPhI
KoHcnexktupoBanue n3y4eHHbIX HCTOY-
HUKOB
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CroIpbeBast 0a3za XumH4e-
CKOIl MPOMBINJIEHHOCTH

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

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

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

H3ydyeHne 0OCHOBHOM JIUTEPATYPBI
N3yuenue nonoaHUTEILHON TUTEPATYPBI
Pemenue pacueTHsIX 3a7a4

BBII[CJ'ICHI/IC XJIOpUCTOI'O
KaJiusa U3 CHJIbBUHHUTA U €TI0
aHaJIn3.

N3yueHne 0CHOBHOM JINTEpATypPhI
W3ydenue nOMOIHUTEITHLHON JINTEPATY P
Odopmnenue nabopatopHoii paboTHI
[ToxroroBka oTyeTa Mo J1a0OPATOPHOM
pabote

VmMsaraesue Boabl MOHOO0-
MEHHBIM CITOCOOOM.

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

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

XUMHKO-TEXHOIOTHYSCKUU
nporiecc.

IIpon3BOACTBO CEpHOU KHC-
JIOTHI

N3ydeHne 0CHOBHOM JINTEpaTypPhI
W3y4yenue qONONHUTEIBHON JIUTEPATYPbI
Pemenne pacueTHsIX 3a1a4

ITonyuenue cepHOM KHUCIO-
Tl KOHTaKTHBIM CIIOCOOOM
U3 CEpBI.

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

KoHcnekTrpoBaHue n3y4eHHBIX UCTOY-
HUKOB

Texnomorus CBA3aHHOTI'O
a3o0Ta.

N3yueHne 0CHOBHOM JINTEpaTypPhI
N3y4yeHne qONONHUTEIBHON JIUTEPATYPBI
Pemrenne pacdyeTHsIX 33134

HonyquI/Ie aMMMaKka 3
a30Ta BO3yxa

W3ydenue 0CHOBHOM JIUTEPATy Pl
W3ydenune 1OMOIHUTENHLHON JINTEPATY P
Odopmiienne mabopaTopHoil paboThI
[ToaroroBka oTdera no 1ab0paTopHOi
pabote

Onpenenenue JIBOMHOM
TOUKH THUApodochaT Kalb-
uus  —  gpurugpodocdar
KaJIbIHSI IO PACTBOPUMOCTH
oKcuaa Kaibius B docdop-
HOH KHCJIOTE

N3yueHne 0CHOBHOM JINTEpaTyphl
N3ydenue 10MOIHUTENBHON JINTEPATYPhI
Odopmierne mabopaTopHO padOTHI
[ToxroroBka oTyera mo J1abOPaTOPHOM
pabote

CuiukaTtHas IMPOMBIIIJICH-

W3ydeHne 0CHOBHOM JINTEpATypPhl
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HOCTb N3yudeHne NONOIHUTEIBHON JINTEPATyPBI
Pemienue pacyeTHbIX 337124

N3yueHne 0CHOBHOM JINTEPATypPhI
N3ydenune 1OMOIHUTENBHOMN JINTEPATyPbl

[TonydyeHue nerkoriaBKkux N
Odopmnenue nabopatopHoii paboTHI

CTEKOJI .

[ToaroroBka oTuera no 1ab0paTopHOi

pabote

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

HUKOB

H3ydyeHne 0OCHOBHOM JIUTEPATYPBI
[Tonyuenue HUKeJEeBOro | M3yuenue qONOIHUTENBHON JIMTEPaTyphl
MOKPBITUSL 3JeKkTpoxumuue- | OdopmieHue 1abopatopHoil paboThl
CKHM CIIOCOOOM [ToaroroBka otyera 1o abopaTopHOI

pabote

N3ydeHne 0CHOBHOM JINTEpaTyphI 1
Meramtypris N3yueHne nOnoJHUTENBHON TUTEPATYPhI

KOHCHGKTI/IpOBaHI/Ie N3YUCHHBIX UCTOY-
HHKOB

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

Ornpenenenue KOPPO3UOH-
HOM CTOMKOCTHU METAJJIOB B
KHMCJION U HEUTPAIBHON
cpenax

pabote

H3ydenune 0OCHOBHOM JINTEPATYPHI 2
[lepepaboTka xummuueckoro | M3ydeHue TOMOTHUATEIBHON JTUTEPATYPhI
TOIUIMBA KoncnektupoBaHue n3y4eHHbIX UCTOY-

HHUKOB

S HPAKTUKYM IO JMCIIUIIVIMHE

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

Lesas padoThi: [103HAKOMUTBCS C METOJITAMH TIPUTOTOBJICHUS KHUIKUX, TBEPIBIX U TOTYKHUIKAX
Cpel, MCIONB3yEeMbIX JUIS MPOPAIIUBAHUS MHKPOOPTaHH3MOB; IOATOTOBHTH COEBYIO CpEdy C
TJIFOKO030 U cpefy AJs MpoparuBaHus
a30To0aKTepa, OCYIIECTBUTH IMOCEB MHUKPOOPTaHW3MOB /ISl TPUTOTOBJICHUS OAaKTEPHAIBHBIX
yn0oOpeHuit.
PeakTuBsnl u odopynoBanue: Msico csexxee — 250 r, arap-arap — 30 r, xenatun — 100 T, sito
(6enok), kaptodens — 150 r, s;tumens (3epHO) — 250 1, aposxxu — 200 1, xopodopm, dacois -50
r, caxap — 100 1; pactBopsl: Na2COs — 10%, I, B KI, NaOH — 1H, Bona (amer.); TBepabie peak-
tuBbl: NazHPOs, K2HP0s, KH2P04, MgS04, CaS04, NaCl, conmn Mo*?(na Be60p); CsH1206, coe-
Basg MyKa, OyJIbOHHBIE KyOHK.

Bara, mapis, punsrpoBanbHas Oymara, KojiObl ¢ BATHBIMU MPOOKaMH, BOPOHKH, IPpOOUp-
KM, cTakaHbl xumuueckue (tepmoctoitkue) — 1000 mu, 500 mm, 250 mu, 100 miu, dapdopoBbie
YaIIKH, MUATIETKU, CTEKIISIHABIE TUIAaCTUHKHY (15 cM x 20 cM), CTEeKIISTHHBIC MaT04YKy, KapaHaall mo
CTeKITy, Jamku [leTpu, BaTHBIC TPOOKH, BATHBIM BAJIMK, IITTATENH, OAKTEPUOTIOTHUECKUE TIETIIH,
CTEKJITHHBIE TIETJIH, CTYIIKH C IECTUKaMHU, BECHI C Pa3HOBECAMH.

Xoa padoThl:

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

0) MsiCO-TIeNITOHHBII arap:

K 250 r msco-nentorHoro OymnpoHa jgoOasmsem 10 r arap-arapa. Cpeny HarpeBaeM 10
pacTBopeHHs arapa (yCTaHaBIIMBaeM CJIabOLIeNIOuHyI0 peakuuio cpenbl 20% pacTBopom kapOo-
HaTa HATPUS) M 4epe3 BOPOHKY pasnuBaeM B IpoOupku. [IpoOupku co cpemoil crepuinzyemM B
aBTOKJaBe (20 MuH. ripu 2 at™. u +120°C).

B) MSICO-TIENTOHHAS KeJATHHA:

K 250 mu msico-nenronHOoTro OyiiboHa qo0aBisgeM 75 T kenatuHa. [locine pacTBopeHus xe-
JaTWHA MPH OCTOPOKHOM HAarpeBaHUU B CPEJe yCTAHABIMBAEM CIA0OMIEIOUHYIO PEAKIIHIO, K-
MATUM B T€UEHHE 5 MUHYT, oxyaxaaeM 10 +40 — 50°C. OgHoBpeMEeHHO STMYHBIN OeJloK B30MBa-
€M C HeOOJIbIIIMM KOJIMYECTBOM BOJIbI, BIIMBAEM B OXJIQK/CHHYIO KEJIATHHOBYIO CPELy, XOPOIIO
B30anThiBaeM U HarpeBaeM. [locne BeimageHusi O6enka cpena cTaHOBUTCS Ipospaunoil. Cpemny
¢unbTpyem, crepunusyem (20 muH. npu 2 at™. u +120°C).

r) KapTodebHbIi arap:

100 r mpomeiToro kaprodens Hape3aem JoOMTUKaMmH, 3anuBaeM 500 M1 BOAONPOBOJHOM
Bo/bI, BapuM 30 MunyT. OTBap QUIbTpyeM depe3 BaTy U JIOBOJUM JI0 MIEPBOHAYATBHOIO 00be-
Ma. K mosrydeHHO# skuIKocTH po0aBisieM 2% arap-arap, KUISATAM J0 €ro PacTBOPCHHS, yCTa-
HasiuBaeMm pH cpenst = 7. Cpeny crepunuzyem (20 mun. nipu 2 at™. u +120°C).

1) NUBHOE CYCJIO0:

3epHa sUMEHS 3aMaydyMBaeM B XOJIOJHOHM Boje u mpopammbaem npu +35°C. [locne Toro
KaK pOCTKM OyIyT BIBOE OOJbIlE JJIUHBI 3€pHA, MOCIEIHHUE BBICYIIMBAEM A0 BO3AYLI- HO-
CYXOro cocTOsiHUS (IoJly4aeM cojof). JJis mpuroToBieHus cycia Colol KPYIHO pa3MaibiBaeM
u 6epem 250 T Ha 1 11 Bozbl. CMech mogorpeBaeM npu +57°C 10 UCUE3HOBEHHS pe-
akuuu Ha kpaxmain. [IpoOsl Ha ocaxapyBaHue Kpaxmaia MpoBoIuM B (happopoBoOii HallKe.

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

e) cycjao-arap:

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

K) IPOXKAKEBbIE CPeAbI:

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

2) HpoxokeBoit aBronuzar: 50 r apoxoked pazBogum B 250 min Boasl. [loGasmsiem 0,5 T
ruapodocdara HaTpusi, 1H pacTBOp THAPOKCHIA HATPUS, S MII XJI0podhopMa, BEIIEPKUBAEM MPU
temneparype +37°C aBoe cyTok, goBoaum 1o pH = 7,4, kunstum B Tedenue 30 MUHYT, Quib-
TpyeM uepe3 OyMaxHblid punbTp. Crepunuzyem (20 muH. ipu 2 at™. u +120°C).

3) Hdpoxoxesoit sxctpakt: 100 r apoxokeit kumsatiuM B 100Mi1 Boasl B TeueHue 1 yaca, oT-
bunbTpoBBIBaEM Yepe3 OyMaxkHbIM PunbTp, crepunuzyem (20 muH. npu 2 at™. u +120°C).

3) 0000BbIi IKCTPAKT:

50 r daconu u 1 1 BOABI BapUM 10 TOTOBHOCTH Tak, 4ToObI 000K HEe pa3Bapuiuck. OTBap
¢mibTpyem depes Bary, 1006aBuUM K HeMy 10 r caxapa u TOBOJMM J0 NEpBOHAYAILHOTO OBEMA,
pH — cnabomenounas. Crepunuzyem (20 muH. ipu 2 at™. u +120°C).

1) coeBas cpeaa C IVII0K030H:

1. B cooTBeTcTBUU C pyKOBOJICTBOM JI€1a€M HaBECKH KOMIIOHEHTOB cpenibl, I/i1.: KoHPO4 —
0,5 ; KH2P0s — 0,5 r; MgS0s4 — 0,1 ; CaS04 — 0,1 r; NaCl — 0,1 1; comt Mo*?(na BBIOOD) — Clle-
161, CeHi206 — 10,0 1; coeast myka — 10,0 r; arap-arap — 15,0 T;
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2. TlpuroroBneHHyto cpeny (Ha arap-arape) KUIISITHM, pa3jiMBaeM Io npobupkam Ha 1/3
o0riero o0beMa, 3aKpbIBaeéM BaTHBIMHU MPOOKaMHU.

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

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

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

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

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

Hagecku comneit u caxapo3ssl (caxaposa — 2,0 r, kanuii pocopHokucibiii — 0,02 T, KanbIui
yriekucnbii — 0,5 r, marauii cepuokucineiii — 0,03 r, arap — 2,0 T, BoJa JUCTUUIMPOBAHHAS —
100 mi1) BeICHIIaeM B KOHHYECKYIO KOJIOY U MPUIMBAEM TUCTHILIUPOBaHHYIO Boay. Comepiku-
MO€ KOJIOBI TIIATEIIBHO pa3MelInBaeM, BHOCHM MEJIKO HAape3aHHBIM arap U HarpeBacM pacTBOP
JI0 TIOJIHOTO PAaCTBOPEHHUs arapa. 3aTeM 3aKkpbIBaeM KOJIOY BaTHOI MpOOKOM, pacTBOp KHUIISITUM
15 MuH. U, He OXJIaXxK1as1, pa3IuBaeM TOHKHUM clioeM B yaiiku [lerpu.

Tema «H:xeHepHasi OMOTEXHOJIOTHS»
JlaGopaTopHas padora Ne2
Tema: BuoTexHOJI0rUsI B NMIEBOIl NPOMBIILIIEHHOCTH
OmnbIT 1: MOJOYHOKHUCIIOE U MACTSIHOKUCIIOE OpOKeHUe
Lesas padoThl: paccMOTPETh OMOXUMHYECKUE MTPOIIECCHI, JISKAIIHE B OCHOBE MOJIOYHOKHUCIIOTO
OpO’KeHUsI; ONpPENEIUTh POJb MUKPOOPTaHU3MOB B TE€XHOJOTHMH MPUIOTOBIEHHS KHUCIOMOJIOY-
HBIX TIPOAYKTOB.
Matepuanbl u o6opyroBanue: konosl — 100 M, munusapsl — 100 mi, nunetku — 5, 10 mo,
AIIEKTPOIUINTKH, CIIUPTOBKH, MUKPOCKOIIBI, IPEIMETHBIE U TIOKPOBHBIE CTEKINIA, OaKTepHUaIbHbIC
HETIU, BOPOHKU CTEKJIsIHHbIE, (puiabTpoBanbHas Oymara, BaTHble NMPOOKM Ha KOJIOBI; MOJIOKO
(cBexxee), pactBopel: NaOH (0,1 ), AgNOs (10%), NHsOH (13%), KMg04 (5%), FeClz (5%),
H2S04 (p = =1,84 r/cm®), C2HsOH (96%), Bona (amet.), GeHonpTanens, MeTH JIeHOBBIH CHHHUIL.
Xoa pa6oTsI:
4. OnpenensieM HAYaJIbHYIO KUCIIOTHOCTh MOJIOKa, TUTPYA 10 M Monoka, pazdaBneHHoro 20 mi
BOJIBI (IMeT.) ¢ noOaBiieHneM 2-3 kanenb (enondranenna, pactsopoM 0,1H rugpokcua HaTpusl.
4. PaznuBaeM MoJIOKO B K0J0bI 00beMoM 100 mi mo 40-50 mi1, 3akpbIBaeM UX BaTHBIMHU NPOO-
KaMH.
4. Ongny konOy HarpeBaeM Ha anekTporuutke 10 100° C, Bropyto u tpetbto 10 30°- 40°C u 60°
—70°C.
4. TIpoOsl moMeniaeM B MHKYOallMOHHBIH 1kad Ha 24 yaca npu Temmneparype 20° —22°C.
4. Yepes 24 yaca BU3yalIbHO ONpEAEIsieM OTINYUS CIYCTKOB B K0JI0ax ¢ pa3jIMuHbIMU ITpOOaMHu.
4. ITpoBOIUM MMKPOCKOIIMYECKOE HCCIEeI0BAaHNE MHUKPO(MIOPHI: GAKTEPHOIOTHYECKYIO METIII0
BBOJMM B CT'YCTOK U MOBEPHYB BOKPYT CBOE€H ocH, n3BiekaeM. CrycTok pa3mas3blBaeM Ha Ipej-
METHOM CTEKJIe TOHKUM ciioeM, 0e3 Boabl. CymmM Ha Bo3ayxe. Dukcupyem cMechlo crupTa ¢
a¢upom (1:1), HECKOJIBKO pa3 HAHOCS CMECh Ha Ma30K M ciauBas ee. DUKCUPOBAHHBINA TIpemnapar
OKpAIllMBa€M METWJIEHOBBIM CHHUM B TEUEHHUE 2-3 MHH., IPOMBIBAEM BOJOH, BBICYIIMBAEM U
MHUKPO- CKOIIUPYEM C UIMMEPCHEH.
4. OnpenensieM 00pa30BaBUIYIOCS MOJIOUHYIO KHCIOTY 1O pa3HocTH KonudectBa 0,1H pacTBopa
TUIPOKCHUIA HATPHUSI, MOMIEIIEr0 Ha TATPOBAHHE MOJIOKA B KOHIIE OIBITA U MIPU €r0 MOCTAHOBKE.
Jns tutpoBanusa Gepem 5-10Mi1 mpoKHCIIero MOJIOKa, MoMelaeM ero B kondy Ha 100mi, mo-
OaBysieM JBOWHOE KOJIMYECTBO BOJBI (nuert.), 1-2 karum ¢enondranenna u tutpyem 0,11 pac-
TBOPOM THJPOKCHJA HATPUS MPHU MOCTOSHHOM MOMEIIMBAHUM [0 MOSIBICHUS yCTOMYMBOIO Clla-
6opo3oBoro okpamuBanus. (Ecim Ha MOBepXHOCTH MTPOKHUCIIETO MOJIOKa 00pa3oBaiach IJICHKA,
TO €€ CIIBUTaeM B CTOPOHY, a 3aTeM paz0uBaeM crycrok.) KucioTHOCTh MOJIOKa BBIpaXaroT B %
COJIep’)KaHUU MOJIOUHOM KucnoTel. Mg atoro cinenyer oobem 0,1H pacTBOopa THapoOKcHIA
HaTpHs, MOTpayeHHbId Ha TUTpoBaHue 100 M1 Mosoka, yMHOXKUTH Ha 0,009 (T.K. MONeKynsipHas
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Macca MojouHoi kucaotel 90). J{ns mpuroroBnenus 1in 0,18 pactBopa tpebyercs 90r; (B 1 n
0,1H pactBopa conepxutcs 9 r, B 1 mu1 — 0,009 r MOJIOYHON KHCIIOTHI).
4. OnpenensieM HalM4yue MOJIOYHOM KuciIoThl. Ckucliee MOJIOKO OT(UIBTPOBBIBAEM uepe3 Oy-
Ma)KHBIA CKJIQA4yaTblii GuibTp. OUIBTPAT UCIONb3YEM I KaYeCTBEHHOW peakiMyd Ha MOJIOY-
HYy10 KucaoTy. B k010y emkxocthio 100 M1 BHOCHMM MUTIETKOW 5 M1 GUIbTparta, 100aBiseM 2 Ml
CEpHOI KHUCIJIOTHI (KOHIL.) U HarpeBaeMm 10 kurneHus. [IpunuBaem no kamisaM 5 mu 5% pacTtBopa
IepMaHraHaTa Kajius, KOTOpblil 00ecrBeunBaeTcs:

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

5 CH3CHOHCOOH + 50 = 5CH3CHO + 5CO2 + 5H20
9. T'opunbiko KoJI0bI HAKpbIBaeM (DUIBTPOBATIBHON Oymaroi, CMOUEHHONH aMMHAYHBIM PAaCTBO-
pOM HuTpara cepedpa. YKCYCHBIN aibJeru]l BbI3bIBAET [TOUYEPHEHUE OyMaru ¢ cepeOpucToi mo-
BEPXHOCTHIO.
10. OnpenensieM HaJIMYKME MACISTHOM KHCJIOTHI B KOJIO€ C KUIISTYEHBIM MOJIOKOM. B mpoOupky
HaJIMBaeM 3-5 MJI IPOKHUCILIETO MOJIOKaA, fobasmisgeM 1-2 mi 5% pactBopa xsopuaa xenesza (111) u
HarpeBaeM Ha IUIaMEHU ropesiku. PacTBop nmpuodpeTaeTr okpalnBaHie OT 0ypo-KOPUYHEBOI'O J10
KpOBaBO-KpPacCHOTO:

3Ca(CH3CH2CH2COO0)2+2FeClz= 2Fe(CH3CH2CH2COQ)3 + 3CaCl»

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

Omnbit 2: [TpurorosneHue 1a60paTopHOM 3aKBaCKH
Heab padoThl: U3yYUTh TEXHOJIOTHUIO UCIIOJIB30BAaHUS IEPBUYHON U IepecaoyHol 1abopaTop-
HBIX 3aKBaCOK.
OOopynoBaHue U peaKTHBbI: TEPMOCTAThl C ABTOMATHUECKUM PETYJIMPOBAHUEM TEMIIEPATYPBI,
PEAKTUBBI JUIsI ONPEAETICHUs KUCIOTHOCTH, CTEPUIIbHBIE IUIIETKH, KOJIObI U MOJIOYHbIE OYTBIIKH,
CyXHe M XHJIKHE 3aKBaCKH, IEpBUUYHAs JabopaTopHas 3aKBacKa, 00€3KHUPEHHOE MOJIOKO KHC-
JOTHOCTBIO He Ooiiee 20° T, momy4eHHOE U3 HAaTypajlbHOTO MOJIOKA IIEPBOr0 cOpTa INIOTHOCTHIO
He menee 1,028 xr/m®.

Xoxa pabdoThI:
1.06e3upeHHOoe MOJIOKO pa3iuBaroT B KOOI Wi MosiouHble OyTbuiku (0,3-0,511) u 3akpbiBa-
10T BaTHBIMH ITPOOKaMH.
2.Mon0KO CTEepUWIHN3YIOT MpU AaBieHUH 2 atM. B TeueHue 10- 15 MuUHYT mnpu Temmeparype
125°C, a 3aTem OXJIaKAAIOT J0 TEMIIEpaTyphl 3aKBalIMBaHus (cM. Tabu. 1).
3.B oxnaxxaeHHOe MOJIOKO HEMEIJIEHHO BHOCAT 3aKBACKY: Kpal (akoHa OOKUTalOT U CyXYHO
3aKBacKy pacTBOPSIOT, A00aBIsAs BO (UIAKOH CTEPUIIBHON MUIETKON 5-7 MII CTEPUIN30BaHHOTO
MOJIOKA, MOATOTOBJIEHHOTO JUIsl 3aKBAaIIMBaHUS. PacTBOPEHHYIO MOPLHIO 3aKBACKHU MEPEHOCAT
CTEpWJIBHO B CTEPUIM30BAaHHOE MOJIOKO (KOJIMYECTBO MOJOKa cM. B Tabiu.l). IIpu ucnons3oBa-
HUU KMJIKOM 3aKBacKu MpOOKYy (iakoHa MPOBOASAT yepe3 IiaMsi FOPEJIKK U ObICTPO CHUMAIOT,
OTKPBITBIN Kpail elle pa3 MpoBOJAT Hal MJIAMEHEM T'OPEJIKH, MOCTe Yero coepkumoe (rakoHa
BBUIMBAIOT B MMOATOTOBJIEHHOE MOJIOKO.
4.Monoko mocie BHECEHHUS 3aKBACKU TLIATEJIBHO MEPEMEIIMBAIOT, IIOMEUIAIOT B TEPMOCTAT U
OCTaBJISIIOT B MOKOE J0 00pa3zoBaHus cryctka. [IpogomKkuTenbHOCTh CKBAIIMBAHUS 3aBUCUT OT
BH/IA 3aKBACKH.
5.I'oToBAT mepecasouHyI0 JIaDOpaTOPHYIO 3aKBAaCKy: B OXJIQXKJIEHHOE JI0 TeMIlepaTyphl 3aKBa-
IIMBAHUS MOJIOKO CTEPUIIBHO BHOCAT 2-3% 1ab0paTopHOM 3aKBaCKU. 3aT€M MOJIOKO TIIATEIBHO
MepPEeMENINBAIOT U OCTABJISIOT B TEpMOCTaTe A0 00pa30BaHMs INIOTHOTO CTYCTKaA.
6.Emxocts oxnaxnparor g0 +8-10°C, ucronb3yroT Ui OLIEHKM KauyecTBa 3aKBACKM (KHUCIOT-
HOCTh, OPTaHOJICTITUYECKYIO OIEHKY). PaccMaTpuBarOT MUKpOCKONIMYECKHA mpernapart. J[aHHbIe
[0 CBOMCTBAM, UCIOJIb30BAHUIO U OCOOEHHOCTSIM MPHUTOTOBJIEHUS 3aKBACKU IPUBEICHBI B Ta0-
JUIe.
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JlaGopaTopHas 3aKkBacka
nepBH4YHasA nepecagoyHas
£ XapakTe- BKYC H Muxkpo-
ucronszo- | F g = 8 5 § g | puctuka 3amax | ckommude-
3aKBacka BaHHE B g = o g m X | 2 o | crycrka CcKuit
nponseoz- | £ s g 2 = £ 2s npenapat
CTBE E E “;’ é g § E g
o = =
- & |23| §|z&%
é_ £ e | =28
(=) = o
i) 2 3 4 5 6 78 8 9 10 11
Me30(uIbHBIE | IPUrOTOB- 25-30 | 85-90 | 1 npoums | 12-16 0,5-1 10-12 | xomo- HUCTHIH, JIMTUTOKOK-
CTPENTOKOKKH JICHHME TBO- cyxoit Ha 2-3 8-10 muics, KHCJIOMO- KH, pexe
Str. lactis, Str. pora, cme- 2 1. Mo- ONHOPOA- | JIOYHbIA coOpaHHBIE
cremoris, Str. TaHBl, TMpO- JloKa HBIH co ciaa- | B LIENOYKH
acetoi-nicus WM | CTOKBalIH, 6eiM  apo-
Str.diacei-lacnis | aomamHero MaroM
¢ npeobnanaHu- | chipa AHALEeTH-
€M MOJIOYHO- na
KHMCJIBIX CTper-
TOKOKKOB
1 2 3 = 5 6 7 8 9 10 11
aunnopunsHas Aumunopune | 37-40 100 - TO *e 12-14 0,5-1 5-5,5 | oanopon KHCJIOMO- TO Xe
najgo4Ka HOr'O MOJIO- 130 2-3 4,5 - HbI. BSA3- | JOYHBIA
ibm. acidophilum| ka, auuzo- 55 Kuit, Jgo- | G6e3 no-
duabHOK IMyCKaeTcs | CTOPOH-
nacThbl CIIN3H- HHX TIPUB-
CTOCTH KycoB
rpubkoBas kedupa 18-22 95- luacts 20-24 - - KUIOKHH oCTphIH KHCJIOMO-
kedupHas 100 rpubkoB MEHUCTBIH | JpoxIKe- JIOYHEBIE
Ha 30-50 BOH co | crpenro-
yacTer cienuu- | KOKKH, €au-
MOJIOK& HECKUM HUYHBIE
MPUBKY- KJICTKH,
coM CCKOTUIEHHMs
APOXKEH |
najo4ex
NPOMU3BOACTBEH- TO Xe 18-22 95- - - 1-3 10-12 | anopoxn KHCIOMO- TO XKe
Hasa kedupHas 100 He1id, TIOYHBIH C
KOHCH- BBIPAKEH-
CTeHUMA HBIM
JKUIAKOH JpOXK-
CMeTaHBI IKEBBIM
BKYCOM
gt - |
1 2 3 4 - 6 7 8 9 10 11
c npeobirana- TO Xe 24-25 85-90 1nopuwms 14-18 0,5-1 10-12 | poBHBIi, YUCTBIN, JWIIOKOKKH
HEM CIMBOYHO- Cyxo¥ Ha TMIOTHBIA KHCJIOMO~ OAUHOYHBIE
0 CTPENTOKOK- 21 mono- OAHOpPOI- JIOYHBIH, HITH co6-
Ka Ka; lnopuu HBIH, cMe- | cauBoOu- paHHBIE B
s xuaxko# | 14-20 2-3 12-14 | TaHO- HBIR LICITOYKH
Ha 2,51 ob6pa3HEbIit
MOJIOKa
¢ n1o6aBneHueM CMeTaHBbl 24-25 85-90 1nopums 14-18 0,5-1 10-12 | oasHopa- YUCTEIN, TO Xke
u Ges nobasne- cyxoii Ha 2-3 12-14 | HbIA, HEIKHBIH,
HUS Str. .Ther- 2 1 Moo~ TUIOTHBIN, KHCJIOMO-
mophilus Ka BA3KHAN JIOYHBIN
Ges BeLIC- co cna-
JeHUs GBIM
CEIBOPOT- apomMaTom
KH
TepMOGUABHBIA PSIKEHKH, 40-42 80-90 1noprms 12-18 0,5-1 5-5,5 POBHBIIA, 4MCTBIH, TO XKe
CTPENTOKOKK BapeHua, Cyxoi Ha 2-3 2-3 TUIOTHBIA KHCIIOMO-
moGHTeNB- 100ma JIOYHBIH,
2 CKOH  cme- MOJIOKa MPUATHBIN
TAHBI
NaTO4YKH Horypra, 40-42 100 - TO ke 12-18 0,5-1 5-5,5 POBHBIM, YHCTBIH,
HamMTKa 130 2-3 3,5- TUIOTHBIN KHCJIOMO-
«IOsxcHbIID, 5 OAHOPOA- | MOuHBIA,
TIPCTOKBIIH HBIH

JlaGopaTtopHasi padora Ne3
Tema: O0HapykeHHe XHMHYECKOH aKTHUBHOCTH ()EPMEHTHBIX CHCTEM MHMKPOOPraHHU3MOB
U BJIMsIHUE (PAKTOPOB BHEILIHEH Cpelbl Ha ee NPOsABJICHHE
Heanb padoThbl: TPOBECTH OMBITH IO OOHAPYKEHUIO OMOXUMHYECKOM aKTUBHOCTH (PEPMEHTOB,
OTIPENIeNIUTh YCIOBUS, IPU KOTOPBIX MPOSBIISIETCS UX MAKCUMAJIbHAsl aKTUBHOCTb.
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PeaxTuBsbl u o6opynoBanue: ['napokcun Hatpus (10% pactBop), cynbdar meau (5% pactBop),
caxapo3a, BoJa JUCTWIMPOBAHHAS; CTakaHbl TepMocToiikue — 100 M1, mpoOUpKH, CIUPTOBKH,
CIUYKH, CTYIKU C MECTUKaMH, IIMaTeNd, 3aXUMbl JJi1 MPOOUPOK, IITATUBBI AJI OOJBIIMX U
CpeIHMX MPOOUPOK, BECHI C pa3HOBECAMH, TeMHas Oymara, JIeHKOIUIACTHIPb.

Xoxa padoThI:

5. IlpuroroButh 1BE HaBECKU APOXKeH o 1 T.

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

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

8. K pactBopy caxapossl Nel o6bemom 0,5 M npubaButs HaBecky Nel (mopomok). K pactBopy
caxapo3bl No2 oosemom 0,5 M1 — HaBecky No2. [TomecTuth Ha BoAsHYIO OaHto mipu t° = + 36°
+37°C na 40 MuHYT.

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

10. BeiBoas!.

Tema «IKos10ru4ecKkasi OMOTEXHOJIOTHU»
JlaGopaTopHas padora Ned
Tema: [Ipou3BOACTBO M HCIOJIb30BAHME HUTPATMHA H 230TO0AKTEPUHA
e paGoThl: MO3HAKOMUTHCS C METOAMWKOH MPUTOTOBJICHUS OaKTEpHALHOTO YAOOpEHHS Ha
npUMepe HUTparuHa U a30To0aKkTepuHa; MPOU3BECTH 00PabOTKy [TOCEBHOIO MaTepuaia.
PeaktuBbl u odopynosanue: KoHPO4; MgS0s; CaS0s; FeS0s; MnS04; H3BOs; (NH4)2Mo004
(2,25% p-p); AMCTUILIMPOBAHHAS BOJA; CIIUPT ATHJIOBHIIA.
CrexistHHBIE TPOOHPKHU auameTpom 21 MM 1 BeicoToi 200 MM — 6 1T.; pribTpoBaibHas Oymara
(200 MM x 150 mm); BaTHBIC TPOOKK — 6 1IT.; cemeHa cou (8-10 miIt.); mmarenu; MUHIET; BaT-
HBIH BaJIMK; YyepHas Oymara.
Xoxa padoThI:
1. Ilony4yenue 0aKTepHaJIbLHOIO Y100peHust
JU11 MHOKYJILIMU CeMSH B JIEHb II0CEBa COU U (hacosid TOTOBAT OaKTepHaTIbHO-MOJIUOICHOBYIO
CMECh CJIETYIOIMM 00pa3oM: B YaIIKU CO MITPUXaMHU BHOCAT 10 2,5 mi 2,25% p-pa monubaara
ammoHus. ltpuxu cmbiBatoT. [lyTeM BCTpsXHMBaHUS IMOJYy4YarOT OJHOPOJHBbIE OaKTepUalbHbIE
CYCIIEH3UHM — HUTPAruH U a30To0akTepuH. JlaHHBIMU OakTepuaibHBIMU yA00peHusMu obpada-
THIBAIOT CEMEHA COU (HUTPAaruHoM) u ¢acoiu (a30T00aKTepUHOM) U3 pacdera 2,5 M1 CyCleH3Uuu
Ha 250 r. Ilocne HaHeceHUs CyCHEH3UMU CEMEHa TIIATEIbHO MepeMEIINBalOT, MOJACYIIUBAIOT U
BBICEBAIOT.
2.06padorka nmoceBHOro MaTepuaJa
B npobupky auamerpom 21 MM u BeicoToil 200 MM MOMeEIIAIOT MOJOCKY (pUIBTpOBaIBHON OY-
Mmaru (mmpuHa 200mMM, BeicoTa 150 MM), ClI0’KE€HHYIO TapMOLIKOI 1 3aTEM CBEPHYTYIO B PYJIOH.
Jlnis moasiepkaHus BIaKHOCTH BOKPYT CEMsIH B BEpXHEH yacTu pyJiOHa JienaroT yriryosieHue. B
npobupky BHocAT 20 — 30 M mUTaTeNbHOM NJIsl PACTEHMs CPElbl CIEIYIOIIEero cocTasa, I/
K2HPO4 — 1,0 r; MgS04 — 1,0 r; CaS04 — 0,5 r; (NH4)2M004, FeS04, MnS04, H3B04 — crepi.
[TpoOupKy 3aKphIBalOT U CTEPHIIN3YIOT B aBOTOK/IaBe B TeueHue 30 MuHYyT. B moaroroieHHyo
npoOUpPKy ¢ GUIBTPOBAIBHOM OyMaroi BhICR)KHMBAIOT MO OJTHOMY CTEPUIIBHOMY CEMEHU COU WU
dacomu u BHOCAT 1 MJT CycrieH3UH KITyOE€HBKOBBIX OakTepuitl (comepikanue 1 MiH. KiaeTok/mi). B
KOHTPOJIbHBIE MPOOUPKH BHOCAT | MJI cTepuiibHON Bo/bl. [IpoOHpKH, 3aKpbIThIE BATHBIMH MPOO-
KaM{, UHKYOUpYIOT B TeueHue 3-5 cyTok npu 25-27°C no npopacTaHusi CEMSIH COM M (aco.
3aTeM UX BBICTABIISIIOT HA CTEJUIAXKH C JAOMOJIHUTENBHBIM OCBELIEHUEM. [ 3aTeHEHUsl KOpHe-
BOIl cHucTeMbl pacTeHUH Ha MPOOMPKH HAJEBAIOT KOJIMAYKU M3 IUIOTHOM TEeMHOW OyMaru wiu
TEMHOH IUIeHKU. B JieHb BbIX0/1a cemsiioniel mpoOKH U3 MpoOMPOK BEIHUMAIOT, @ BOKPYT CTE0JIs
yKJaabIBaloT ¢GuiabTp U3 BaThl. [lo Mepe HeoOXxoauMocTH, coOMI0Aas CTEPUIBHOCTD, B KaXKIYIO
IpOoOUPKY JOMOIHUTEIBHO BHOCAT 10 10-12 M nurarensHOro pactsopa. Pacrenus cou u daco-
JU B MpoOMpKax cO CTEpUIbHONW KOPHEBOM CHCTEMOH BhIpallMBalOT B TeueHue 15-30 cyTok.
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BersBiieHo, uTo 17151 00pa3oBaHus KiIyO€HBKOB Ha KOPHSAX 33 CUET UCKYCCTBEHHOM MHOKYJISLIMU
JIOCTaTOYHO BBIPAIMBAHUS PaCTCeHUN B MpoOUpKax B TeueHue 15-20 cyTok.

Tema «CoipbeBasi 6232 XMMU4€CKOH MPOMBIIIJIEHHOCTH»
JlaGopaTopHas padora Ne5
Tema: BoiiesieHHe XJI0PUCTOr0 KAJIUs U3 CHJIbLBUHUTA U €0 AHAJIM3.
Kunkor B.B. IIpakTukyM 1Mo XMMHUYECKON TEXHOJOTHHM M MPUKIAJTHON XUMHUHU: YU4EOHOE MOCO-
6ue s crynentoB By30B / B.B. XKunkos. — biarosemenck: M3a-so BI'TIY, 2014. — 124 c.

JlaGopaTtopHasi padora Ne6
Tema: YMsaruenue BoJabLl HOHOOOMEHHBIM CIIOCO00M.
XKunkos B.B. [IpakTHKyM MO XMMHUYECKOH TEXHOJIOTUU M NMPHUKIATHON XUMHUH: y4eOHOE TOCO-
oue s cryaeHToB By30B / B.B. J)Kunkos. — bnarosemenck: U3n-so BI'TIY, 2014. — 124 c.

Tema «OCHOBHBbIC HAYYHbIE IPUHLIMIIBI M 3AaKOHOMEPHOCTH XUMHYECKOH TEXHOJIOTHU»
JlaGopaTopHas padora Ne/

Tema: IlosryuyeHue cepHOM KHCJIO0THI KOHTAKTHBIM CIIOCOOOM M3 Cepbl.

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

Oue st ctyaeHToB By3oB / B.B. XKunkos. — brnarosemenck: U3n-so BI'TIY, 2014. — 124 c.

JlaGopaTopnasi paGora Ne8
Tema: [MosrydyeHHe aMMHaKa U3 a30Ta BO3/1yXa.
XKunkos B.B. [IpakTuKyM 10 XMMHUYECKOW TEXHOJIOTUU U MPUKIATHON XMMHUH: Y4eOHOE MOCOo-
6ue st crynenToB By30B / B.B. XKunkos. — barosemenck: M3a-so BI'TIY, 2014. — 124 c.

JlabopaTopHasi padora Ne9
Tema: Onpenenenue ABoOiiHON TOYKU ruapodocdar kaabuus — auruapodochar kaabuus
10 PACTBOPUMOCTH OKCH/IA KajJabluus B (pocPhOpHOM KHUCJIOTE.

Kunkos B.B. [IpakTukym no XuMU4eCKOW TEXHOJOTMH U NMPHUKIAJAHON XUMHUHU: y4yeOHOE MOoco-
Oue st ctyaeHToB By30B / B.B. XKunkos. — brnarosemenck: U3a-so BI'TIY, 2014. — 124 c.

JlaGopaTopnas pa6ora NelO
Tema: IlosryyeHnne JJerkonJIaBKuX CTEKOJI.
XKunkos B.B. [IpakTukyM MO XMMHUYECKOH TEXHOJIOTUU M NMPHUKIATHON XUMHUH: ydeOHOE MOCO-
6ue st ctynenToB By3oB / B.B. )Kunkos. — bnarosemenck: U3n-so BI'TIY, 2014. — 124 c.

JladopaTopnasi padora Nell
Tema: IlosryuyeHne HUKeJIEBOr0 MOKPHITHA JIEKTPOXUMHUYECKHM CIIOCOOOM.
Kunkos B.B. IIpakTukym 1o XuMU4eCKOW TEXHOJOTMH M MPUKIAAHON XUMUHU: y4eOHOE MOCO-
Oue st ctyneHToB By30B / B.B. XKunkos. — brnarosemenck: U3a-so BI'TIY, 2014. — 124 c.

JlaGopaTopnas paGora Nel2
Tema: OnpenejieHue KOPPO3HOHHON CTOMKOCTH METAJJIOB B KUCJIOM U HEHTPAJbHON cpe-
Aax.
Kunkos B.B. IIpakTukym 1mo XuMuU4ecKol TEXHOJOTMH M MPUKIAAHON XUMUU: ydeOHOE MOoCo-
6ue ans crynenToB By30B / B.B. XKunkos. — brnarosemenck: U3a-so BI'TIY, 2014. — 124 c.

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

6.1 OueHo4HbIe cpeaACTBA, IOKA3AaTEJM U KPUTEPUH OLlCHUBAHUS KOMIIETCHIIM I

‘ HNupekce \ Ouenovnoe \ IHoka3zaTesnun ’ Kpurtepun onenuBanus




28

KOMIIC-
TCHIUHN

cpencTBo

OIICHUBAHHUA

c(hopMHUPOBAHHOCTH KOMIIETEHIIH

[1K-2

KoHtpous-
Has pabora

Hwuskuii — Heynosie-
TBOPUTEIBHO

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

[ToporoBsiii —
YAOBJIETBOPUTEIHHO

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

ba3oBbIii — x0po1110

CTYJICHT BBIMOJHUI PabOTy MOIHOCTHIO, HO
JOITYCTHII B HEl: He OoJiee oHOU HerpyOoit
OIIMOKY U OJIHOTO HeIo4YeTa Ui He Oosee
JIByX HEJJOYETOB

BrIcokuii — OTIIMYHO

paboTa BbINoNIHEHa 6e3 OIHMOO0K, yKa3aHbl BCe
pacdeTHbie (HOPMYITBI, CTUHULIEI H3MEPEHUS,
0e3 omMOOK BBIIOJIHEHBI MATEMATHYECKHE
pacyeTsl

Otuer no
nmabopaTop-
HOM paboTe

Hwuskuii — vHeynosie-
TBOPHUTEIIBHO

CTaBUTCS, €CIIM JOIYIIEHbI CYLIECTBEHHbIE
OmMOKH (B X0J1€ SKCIIEPUMEHTA, B O0BsICHE-
HUH, B 0QOPMIICHUH pabOThl, IO TEXHUKE
0e301acHOCTH, B pabOTe C BEIIECTBAMH H
npubopamu), KOTOpbIE HE UCTIPABIAIOTCS Aa-
K€ 10 YKa3aHUIO TPEeo1aBaTelsl.

IToporossiii —
BJIETBOPUTEIBHO

yao-

CTaBUTCS, €CIM JONYIIEHbl OJHA-[BE Cylle-
CTBEHHbIE OLIMOKHU (B XOJ€ 3KCIEpPUMEHTA, B
00BsiICHEHUH, B 0hopMIIeHUH paboThl, 1O TeX-
HHUKe 0€30macHOCTH, B paboTe C BeleCTBAMH
U pudopaMu), KOTOPbIe UCIPABISAIOTCA C IO-
MOIIBIO MPEToaBaTells.

ba3oBbIii — x0po1110

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

0) MOMyCTUMBI: HEMOJHOTA TMPOBEACHUS WU
oopmIteHHsT SKCTIEpUMEHTA, OJHA-/[BE HECYIIe-
CTBEHHBIE OIIMOKU B MPOBEICHUU HIH OPOpM-
JICHUM OKCIICPUMCHTA, B IIpaBUJIaX pa60TI>I C
BEIIECTBAMHU U MTPUOOpaMu

BrIcokuit — oTiimaHO

a) paboTa BBINOJHEHA [TOJHO, TPaBUIIbHO, 03
CYIIECTBEHHBIX OIIMOOK, C/ICIaHbI BHIBOJIBI,

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

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

Tect

Huzknit — 1o 60
OamnoB (HEyI0BIIE-
TBOPUTEIIHHO)

3a BEPHO BBITIOJIHEHHOE 33/IaHUE TECTHPYEMBIN
MOJTyyaeT MaKCUMaJIbHOE KOJMYECTBO OalioB,
IPEAYCMOTPEHHOE JUIS 3TOTO 33/IaHMs, 3a He-
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IToporoserit — 61-75
0amioB
(YynoBieTBOpUTENb-
HO)

bazosebrii — 76-84
0aJIJIOB (XOPOIIIO)

Bricokuii — 85-100
OaJu10B
(oTsIMyHO)

BEPHO BBINIOJHEHHOE — HOMb OayutoB. Ilocne
MIPOXOXKACHUS TECTa CYMMHPYIOTCS pe3yJIbTa-
ThI BBIIIOJIHEHUS BCEX 3aJaHUM.
[TogcunTteiBaeTCA MPOLIEHT NMPABUIBHO BBIIIOJ-
HEHHBIX 33JjaHUM TecTa, [10CJIe Yero 3TOT IIPo-
LEHT MEPEBOAMUTCS B OLIEHKY, PYKOBOJCTBYSCh
YKa3aHHBIMH KPUTEPHUSIMU OLIECHUBAHUS.

Pedepar

Hwuskuii — neygonie-
TBOPUTEJIHHO

TeMa pedepaTa He pacKkpbITa, 0OHAPYKUBACTCS
CYIIECTBEHHOE HETIOHMMAaHHUE NMPOOJIEMBI.

[ToporoBsiii —
YAOBIIETBOPUTEIHHO

UMEIOTCS CYIIECTBEHHBIC OTCTYIUICHUS OT Tpe-
OoBaHuil K pedepupoBannio. B uacTHOCTH:
TEMa OCBEIICHA JINIIh YACTUYHO; JIOIYIICHBI
(hakTHuecKre OMUOKYU B cofep)aHuu pedepa-
Ta WJIU MIPH OTBETE Ha JOMOJHUTEIbHBIC BO-
IIPOCHI; BO BPEMsI 3aIIUTHI OTCYTCTBYET BBIBO/I.

bazoBblii — x0po1110

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

Bricokuii — OTJIIMYHO

BBITIOJIHEHBI BCE TPEOOBAHUS K HAIMCAHUIO M
3ammTe pedepara: oOo3HaueHa mpodiemMa M
000CHOBaHa €€ aKTyaJIbHOCTb, CJI€aH KPAaTKUM
aHaJIM3 PAa3MUYHBIX TOYEK 3PEHUSI Ha paccMar-
pUBacMyr0 TpoOJeMy W JIOTUYHO H3JI0KEHA
COOCTBEHHAs MO3MLHUS, CPOPMYITHPOBAHBI BbI-
BOJIbI, TEMa PACKPBITA TOJHOCTHIO, BBIACPKAH
00BEM, COOMIOACHBI TPEOOBAaHUS K BHELIHEMY
oopmIleHHIO, JTaHBI MPaBUIILHBIC OTBETHI HA
JOTIOJTHUTEIIbHBIE BOIIPOCHL.

Kpyrubrit
CTOJ, JuC-
KyccHs, To-
JIEMHKA,
JTUCHYT, Jie-
6atel

Huzkwuit — no 60
6a10B (HEyJOBIIe-
TBOPUTEJIHHO)

JIOTTYCTHJT YHCIIO OIIHOOK M HEJIOUETOB IIpe-
BOCXOJAIIIEE HOPMY, TIPU KOTOPOH MOXKET OBITh
BBICTaBJIEHA OIIEHKA «3»

[Toporoserit — 61-75
6amioB
(YnoBieTBOpUTENb-
HO)

CTYIACHT OOHApy>KMBAeT 3HaHWE W NOHWMaHHE
OCHOBHBIX MOJIOKEHUN JTaHHOU TEMBI, HO:

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

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

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

BbaszoBeii — 76-84
0aJII0B (XOPOIIIO)

CTYJIEHT JJA€T OTBET, YAOBJIETBOPSIOIINNA TEM
K€ TpeOOBaHUSIM, YTO | IS OTMETKH «5», HO
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noryckaeTr 1-2 omulKu, KOTOpBIE caM kKe HC-
MpaBJisIeT, U 1—2 Heo4yeTa B MOCIEI0BATEIb-
HOCTH Y I36IKOBOM O(hOPMJICHUH M3JIaracMoro.

Bricoknii — 85-100
OaJIOB
(oTIIMYHO)

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

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

Occe

Husknii — menee 3
0arioB (HEyI0BIIC-
TBOPHUTEIHHO)

PackpbiTHE cMBIC/Ia BBICKA3bIBAHMSA.

o CwmbICH BBICKa3bIBAHUS PAcKpbIT. 1 6aJLI.

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

IIpeacraBiieHue 1 MOsiCHeHHe COOCTBEHHOM
MO3UIIUH.

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

o IlpencraBnena 6e3 MosiCHEHUsI COOCTBEHHAs
no3uLus (IIPOCTOE COryIache WIM HeCOorjlacue ¢
CY’KJICHHEM aBTOpPA BbICKA3bIBAHU).

Wnu cobcTBeHHas nmo3uiys He npeacranieHa. 0
0as10B.

XapakTep ¥ YPOBeHb IPUBOAMMBIX CYK/1e-
HUIi M1 apTyMEHTOB.

o CyxJeHHs U apryMEHTbI PaCKpPBIBAIOTCS C
OIOpOM Ha TEOPETUYECKHUE MOJIOKEHUS, BBIBO-
1bl ¥ (pakTHueckuii MaTepuai. B xone paccyx-
JICHUI pacKpbIBAIOTCS pa3IMYHbIE aCTIEKThI
npobiieMsl. 3 faa.

o [lpu packpbITHN HECKOJIBKUAX aCIIEKTOB
po0JIeMbl (TEMBbI) CY>KIACHUS U apTyMEHTBI
MIPUBE/ICHBI C ONIOPON HAa TEOPETUYECKUE TI0-
JI0KEHHUS ¥ BBIBOJIBI, HO 0€3 NCIOIb30BAHUS
(akTHUECKOro MaTepuaa.

o Mnu packpbIT OAMH acCHeKT Mpobiemsl (Te-
MbI) U TIpUBEJIEHA apIyMEHTaIUs C ONOpPOi Ha
TEOpPETUYECKHE TOJI0KEHNS U (PaKTUUECKHHA
MaTtepuai.

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

e Unm packpbIThl HECKOJIBKO aCTIEKTOB MPO-
OJ1eMBbI IPU HEJJOCTATKE TEOPETUYECKON HITH
(akTUyeckoil aprymeHTanuu. 2 6asa.

o [lepeuncieHsl HECKOJIBKO aCIIEKTOB MPO-
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6nembl (TeMbl) 0e3 apryMeHTaluu.

o Mnu 3aTpoHyYT IUILIb OJUH acCHEKT pooiie-
MBI (T€MBI), IPUBE/ICHA TOJIBKO (haKTHUECKas
WIN TOJBKO TEOpeTHuYecKas aprymeHranus. 1
oaJuI.

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

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

YIIOBJICTBOPUTEIHHO | JIOBUHBI PA0OTHI WM JOMYCTHII: HE OoJiee IBYX
rpyObIX OomMOOK; UK He OoJiee OAHOM rpyOoit
¥ OJIHOI Herpy0oii OIMOKH U OJJHOTO HEeJI0ue-
Ta; WM He OoJiee IByX-TpeX HErpyOBIX OIIH-
00K; U OJTHOU Herpy0oil oImuOKH U Tpex
HEJI0YETOB; WX IIPU OTCYTCTBHH OIIUOOK, HO
IPY HAJTMYUHU YETHIPEX-TIATH HEJIOYECTOB.

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

Bricokuit — pabota BeIIOTHEHA O€3 OMMOOK, yKa3aHbl BCE

OTJINYHO pacueTHbIe (HOPMYIIbI, €IUHUIBI U3MEPEHUS,
0e3 omrOOK BBITIOJIHEHBI MATEMAaTHUECKHE
pacyeThl

6.2 HpOMe)KyTO‘-lHaﬂ aTTecTanus CTYA1CHTOB IO TUCHUIIJIMHE

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

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

Kpurtepun ouieHKH YCTHOIO OTBETA HA 3a4yeTe

- OLIEHKA «3a4T€HO» BBICTABIAETCS CTYACHTY, €CIU BOIPOCHI PACKPBITHI, U3JI0KEHBI JIO-
TUYHO, 0€3 CyIeCTBEHHBIX OLUIMOOK, IOKa3aHO YMEHHE WJUIFOCTPUPOBATH TEOPETHUECKUE IOJIO-
JKEHUs KOHKPETHBIMU IPUMEPAMHU, IIPOJEMOHCTPUPOBAHO YCBOCHHUE PAHEE U3YUYEHHBIX BOIPO-
COB, COPMUPOBAHHOCTh KOMIETEHIIMH, YCTOWYUBOCTD MCIOIb3yEMbIX YMEHUH U HaBBIKOB. J[o-
MYCKAIOTCsl HE3HAUYUTEIbHbBIE OIINOKH.

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

Bonpocsl k 3auery
[Tpenmer u 3apaun OuotexHonoruu. CTpyKTypa, NEPUOAU3ALMS PA3BUTHSL.
CoBpeMeEHHbIE METOABI CO3AHUS TPOMBIIIJIEHHBIX IITAMMOB.
OU3NKO-XUMUYECKUE METO/IbI, IPUMEHsIEMbIE B OMOTEXHOJIOTHH.

4. Meroapl TeHETHYECKOTO KOHCTpYupoBanus in Vitro . Mcrounnku JJHK mis kinoHu-
POBaHMUsI, METOJIbI BOCCOEIMHEHUS (ParMeHTOB.

wh e
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5. T'enermueckoe KOHCTpyHpoBaHwue in Vivo. [TonydeHre 1 BeIACICHHE MyTaHTOB. Pe-
BEPTAHTHI, AyKCOTPOQBI.

6. Tpanchopmarus. Mcrnons3oBaHre XpOMOCOMHOH M TUIA3MHUIHOM TpaHC(HOPMAIH B
KOHCTPYHUPOBAHUH ITAMMOB MUKPOOPT'aHU3MOB.

7. Ilpoueccel 0OMeHa HacIeACTBEHHOW NH(opMannei, Beynye K peKOMOMHAIINY Ha
pUMepe KOHbIOTAIHH.

8. Ilpoueccel 0OMeHa HacIeACTBEHHOW NH(opMannei, BeIynye K peKOMOMHAIINY Ha
pUMepe TPAHCITYKIUH.

9. Meroz causiHUS NPOTOIUIACTOB, €O HCIOJIB30BAaHNE IPU KOHCTPYUPOBAHUH ILITAM-
MOB MHUKPOOPT'aHU3MOB.

10. MeToab! MOTy4eHUs MPOTOIIACTOB. 3HAUCHUE JUTS CEJICKIIHU.

11. daru — BakHEHIINE HHCTPYMEHTHI TCHETHYECKOTO aHAJIN3a U KOHCTPYHPOBAHUS
IITAaMMOB OaKTepHid.

12. TInasmuasl. OcobenHoct opranu3zanuu. Kinaccuduxamms.

13. JIuddepennupoBka 1 KaaycoreHe3 Kak OCHOBA CO3/IaHHS IEPECaTOUHBIX KYJIBTYD.

14. BekrtopHble MOJEKYIbl. TUnbl BeKTOpOB. TpeboBaHwMs, MPEIbIBIsSEMBbIE K BEKTOPAM.

15. MeToxbl BBeIGHUS BEKTOPOB B KJIETKY PELUIUCHTA.

16. KnonupoBaHHE U 3KCIIPECCUs TyKEPOJHBIX TEHOB B KJIeTKE. MeTo bl
UICHTH(UKAIIMN KIIOHOB.

17. Wcnonp30BaHUE METOIOB FTEHETUYECKON MHKESHEPHUHU JJIS TIOJTYIEHUS I TAMMOB
IpOU3BOANTENCH UHTEP(HEPOHOB.

18. TlonukinoHaTbHBIE © MOHOKJIOHAJIbHBIE aHTUTeNa. MeTozbl coznanus. [lpumenenue.

19. Kierounas nnxenepusi. KyabTypbl )KHBOTHBIX U paCTUTEIBHBIX TKaHEH.

20. I'enermueckas HHXKEHEpHs pacTeHUi. TpaHCTeHHBIE pacTeHUsI.

21. B03MOXXHOCTH T€HETUYECKOW MHKCHEPUH KUBOTHBIX. TpaHCTEHHBIC )KUBOTHBIE.

22. TlepcrieKTUBBI pa3BUTHA OMOTeXHOJOTHU. [lonuTHKa B 00J1aCTh Pa3BUTHS
OMOTEXHOJIOTUH.

23. 3amaun OMOTEXHOJOTUYECKUX MPOU3BOACTB. VCnoiap30BaHHE KOMMEPYECKHX IIPO-
JTYKTOB B HAPOJHOM XO3SICTBE.

24. CoznaHue UCKYCCTBEHHBIX aCCOIMANNN KyJTbTHBHPYEMBIX KJIETOK BBICIINX PACTECHHH
C MUKpOOpraHu3MaMi (KJ1yOeHbKOBBIMU OaKTEPUSIMHU, IHAHOOAKTEPUSIMH, TPUOAMU U T. 11.).

25. MukpoOHOIIOTHYeCKHe TEXHOJIIOTUH KaKk OCHOBAa OMOTEXHOJIOTHH B 1esioM. CXo/cTBa
U OTJINYMS XMMUYECKHX U OMOTEXHOJOTHYECKUX TPOU3BOJICTB.

26. Crajguu OMOTEXHOJOTHYECKHX TporieccoB. Cxema Mmpon3BOJICTBA.

27. Knaccudukanus 6MOTEXHOIOTHYECKHX MPOLIECCOB.

28. XapaKTepHCTHKa MMUTATENFHBIX CPEl, CHIPhE JUTSl UX MMPOU3BOJICTBA.

29. XuBas KieTka — HEHTPaJIbHOE 3B€HO OMOTEXHOJIOTMYECKOro mporecca. TpedoBaHus
NPEIbIBIISIEMBIE K TIPOMBINUICHHBIM IITAMMAaM.

30. XKuBas kieTka — HEHTPaJbHOE 3B€HO OMOTEXHOJIOTHYECKOTo mporecca. TpedoBaHus
NPEIbIBIISIEMBIE K IIPOMBIIUICHHBIM IITAMMAaM.

31. TexHOJOTHs MPOU3BOACTBA OEIKOBBIX BEIIECTB.

32. TIpou3BoACTBO MEPBUYHBIX METAOOIUTOB.

33. IIpou3BoacTBO MEPBUYHBIX METAOOIUTOB.

34. TexHONOTHS MPOU3BOICTBA KAIICYJIBHBIX TTOJIHCAXapPHIOB.

35. [omyuyeHue MUMUIOB METOAaMU OMOTEXHOIOTUH. VcroIb30BaHKE JIUITUI0B
MHUKPOOHOTO MPOUCXOKICHHS.

36. UmxenepHas su3uMonorus. Chepbl MpUI0KEHHs.

37. ®epMeHTHI HCIOTBb3YEeMbIE B TPOMBIIIIEHHOCTH. VICTOYHUKH, KITaCCU(PUKAITHSL.

38. UmmobunuzoBanubie (epmenThl. [IpenmMyinecTBa mnepen CBOOOAHBIMM IpeIlie-
CTBEHHUKaMH.

39. XapakTepHucTHKa U KJIacCU(PHUKAIMSI HOCUTENIEH UCTIONb3YEMBIX JUIsI IMMOOMIU3AaLUU
(bepMeHTOB.



33

40. ®usnveckrue MeToapl UMMOOMIIH3AIUN (DEPMEHTOB.

41. Xumudeckre MeTOoIbl MMMOOHIN3auU (HEPMEHTOB.

42. IlpuMeHeHHe MMMOOWIN30BAHHBIX ()EPMEHTOB B PA3IUYHBIX OOJACTAX HAPOIHOTO
XO035MCTBa.

43. Hcnonb3zoBaHue GepMEHTHBIX CUCTEM MUKPOOPTaHW3MOB B MTUIIEBON
IPOMBIIIJIEHHOCTH.

44. JlocTmkeHHs OMOTEXHOJIOTHH UCIIOJIb3YEMble JIISl PEHICHHS SKOJOTHYECKUX
pooJIeM.

45. Hcnonp3oBaHuE 3HAHUI OMOTEXHOJOTUH B IIKOJIHLHOM KypCe XUMHUH.

46. Ilytu nossimenus 3ppekTuBHOCTH (POTOCUHTETUIECKUX CUCTEM.

47. AxTyanbHOCTbH MPoOJIeMbl OOecTieueHus YeJIoBeuecTBa dHeprueil. buorexunonoruu —
JUISL PEUICHUs] PHEPTETHUECKUX MTPOOIIEM.

48. Hcnonp3oBaHue 3HaHUI OMOTEXHOJOTUH B IIKOJILHOM Kypce OMOJIOTUU U XUMUHU.

49. Tlonstue M coiepkaHue HAyKH «XHUMHUYECKash TEXHOJIOTHS», CBS3b €€ C JPYTHMMHU
HaykamMH. XHUMHUYECKas MPOMBIIIIEHHOCTh KaK OTpacib MaTepUalbHOIO Mpou3BoacTBa. OcobeH-
HOCTH OTPACIEBOM CTPYKTYPhl XUMUYECKOT0 KoMILIeKca. COBpEMEHHOE COCTOSHUE XUMUYECKON
MPOMBINIJICHHOCTH, XUMHU3allMsl HAPOAHOTO X03sIiCTBA.

50. Cripbé, ero Buabl, Kiaccudukanus, oOmas MOAroToBKa chipbs. [lpuHImm pamwmo-
HAJIBHOTO MCIOJIB30BaHUs ChIpbsi. Mexanndyeckue U (PU3NKO-XUMHUECKHE METOJIbI 00OTraIleHus
CBIPBS.

51. Buapl U HCTOYHHMKHM SHEPrHH, MPUMEHSEMbIE B XUMHUYECKOW MPOMBIIUICHHOCTH.
OHEProéMKOCTb XUMHUKO-TEXHOJOTHYECKUX IpoLeccoB. PalnoHalbHOE MCIIONb30BAaHUE SHEP-
rur. HoBble BUJIbI SHEPTUU B XUMHUYECKOM MPOMBIIILIEHHOCTH.

52. Boma B XMMHUYECKO# MPOMBIIUIEHHOCTH. XapaKTepUCTUKa MPUPOAHBIX BoJ. [loaro-
TOBKa MPOMBIIIIIEHHON BOJIbl. OYMCTKA MUTHEBOW BOJBI.

53. XUMHMKO-TEXHOJOTHYECKUI TMpolecc, ero cTpykrypa. Kiaccmpukamus XUMHKO-
TEXHOJOTMYECKHX IpolieccoB. OpraHuzanus XMMUKO-TEXHOJIOTHYECKOT o IpoIiecca.

54. OOmras XxapakTepHCTUKA U KJIACCU(PUKAIMS MMPOIIECCOB XUMHUYECKON TexHOJIOTUHU (5
TPYII HIPOIECCOB).

55. Karanmu3 B XUMHUYECKOW MPOMBIIIJICHHOCTH. THUIBI KaTAIUTUYECKUX MPOIECCOB.
CBolicTBa TBEPIBIX KaTaIM3aTOPOB.

56. KonTakTHBIE anmapaTsl. Y CTPOMCTBO U MOKa3aTe I paboThl KOHTAKTHBIX alliapaToB.

57. Tumbl TEXHOJIOTMYECKUX CXEM, TEXHOJOTHYECKHE M TEXHUKO-3KOHOMUYECKHE MOKa-
3aTeu XUMUYECKOro MPOU3BOICTBA. banaHchl MpoU3BOACTBA MPOIYKIIUH.

58. Cepnas kucnora, e€ cBOWCTBa, copTa, npuMeHeHue. ChIpb€ CepHOKHCIOTHOTO IMPO-
n3BoicTBa. CrioCOOBI MPOU3BOJICTBA CEPHOUM KUCIOTHI.

59. TNomyuenue oxcuna cepsl (1V). OGxuUr KomvesaHa Kak IpUMepP reTeporeHHOro HeKa-
TaJIUTUYECKOTO Mpoliecca. CKUraHue Cepbl U CEPOBOJIOPOIA MPU MPOU3BOICTBE CEPHUCTOTO Ta-
3a.

60. Twurbl 00XKUTOBBIX MEYCH ¥ TICUSH IS CKUTAHMSI CEPhI B TPOU3BOJICTBE CEPHOMN KHC-
70Tel. CnenuanbHas OYUCTKa 00KUTOBOIO Ta3a.

61. Oxucnenue okcuna cepsl (IV) kak mpumep 0OpaTUMOTO Te€TEPOreHHOTO KaTaTuTHIe-
ckoro mpotecca. Xemocop6uus okcuaa cepsl (VI). [IpunnunuansHas cxema mpou3BOJICTBA CEP-
HOM KHCIIOTBI KOHTAKTHBIM CIIOCOOOM M3 KOJIYe/IaHa.

62. OcoOeHHOCTH HPOM3BOJICTBA CEPHOM KHUCIOTHI IO «KOPOTKOW CXeme», CIocoOooM
«MOKpOro kaTayin3a». OCHOBHbIE TEHJEHIIMH B Pa3BUTHUH CEPHOKHUCIOTHOTO MPOU3BOJICTBA.

63. CoenuHeHus a30Ta, UX 3HAYEHUE Ul HApOAHOTO X03saWcTBa. [IpoMblluieHHbBIE Me-
TOJIbI CBsI3bIBaHUS a30Ta. ChIpb€ B MPOU3BOJICTBE aMMHAKa.

64. Cnoco0Obl MpOU3BOJCTBA a30Ta U BOAOPOAA JJIsi CHHTE3a aMMHAKa.

65. CuHTEe3 aMMHaKa Kak MpUMEp KaTaTUTHIECKOTO Ipoliecca. TeopeTndeckne OCHOBBI
cuntes3a. [IpousBoacTBo ammuaka. [IpuHiunuansHas cxema MIPOU3BOJICTBA aMMHAaKa MpU Cpel-
HEM JIaBJICHUU.
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66. A3oTHas kuciora, €€ cBOWCTBa, MpuMeHeHHe. OCHOBHBIC CTaauU IPOU3BOCTBA.
Teopernueckre OCHOBBI OKHCIICHUSI aMMUAKa METOI0M M30MPaTENbHOTO KaTaln3a.

67. IlpuHuunuanbHasi cxema MPOU3BOCTBA pa30aBIEHHONW a30THOW KUCIIOTHI KOMOMHU-
POBaHHBIM METOJIOM, €Tr0 MpenMyInecTBa. [Ipon3BOICTBO KOHIIEHTPUPOBAHHOW a30THOM KHCIIO-
TBI.

68. Cnoco0Obl momyueHust coneid. Posb MuHEpandbHBIX YHAOOpPEHHH M CPEACTB 3allUTHI
pacTteHui [uid HapoaHOro xo3siicTBa. Kilaccudukanus u XxapakTepucTuKa MHUHEPAIbHBIX YA00-
pEHUN.

69. AzoTHble ynoOpeHus, ux kinaccupukanus. [Ipon3BoacTBO aMMOHUITHOMN CEIUTPBHI.

70. Kapbamua. IIpousBonactBo kapbamuna. [IpuHuunuansHas cxema nporu3BOICTBA.

71. Kanwuitaeie ynoopenus. ®u3nKko-XUMUYECKUE MPOLECCHl UX MOTy4YEHUs.

72. ®ochopubie ynoOpenus, ux kKiaccupukamus, celpbE. [Ipon3BoacTBO mpocToro u
nBoiiHoro cynepdocdarta. [lpuHnunuanbsHas cxema Npou3BOJCTBA.

73. Cumukatsl. Knaccudukanus, celpb€, TUIOBbIE TEXHOJIOIMYECKHE MPOLECCH MPOU3-
BOJICTBA CHJIMKATOB. [IpOM3BOACTBO CTPOUTEIBHBIX MAaTEPHAIOB: U3BECTH, KUPIIHYA.

74. Orneynopsl. OCHOBHBIE BU/bl OTHEYNOPOB, MPUHIUIBI UX NoiayudeHus. [IpousBon-
CTBO HopTiaHalueMeHTa. PU3NKO-XUMUUECKUE MPOLECChl U NPUHLIUNHNAIbHAS CXeMa MPOU3BOJI-
CTBa.

75. Crekyo. CocraB, crpoenue, kiaccudukanus ctékoin. Bapka crekna. Ilepepabotka
CTEKJIA.

76. TeopeTruyeckue OCHOBBI ITPOMBILIUIEHHOTO 3JeKkTponu3a. KonnyecTBeHHbIE MOKa3a-
TEJIN TIpolecca 3IeKTponu3a. [Ipon3BoaACTBO XJI0pa U TUAPOKCHIA HATPUS METOJIOM SJIEKTPOIIH-
3a. TeopeTnueckre OCHOBBI AJIEKTPOIN3aA € AUadparMEHHbIM U PTYTHBIM KaTOJJaMH.

77. Meramnyprusi. Cpeipp€ u€pHON M LIBETHON MeTautypruud. OCHOBHBIE CIIOCOOBI MOTY-
YEHUsl METaJJIOB.

78. LlBernas meramryprus. [Ipon3BoACcTBO amroMuHMsA. METOIBI MOTyYeHHS TITHHO3EMA.
XUMU3M Mpoliecca MPOU3BOACTBA ATIOMUHMS U IPUHIUIIMAIbHAS CXeMa IPOU3BO/ICTBA.

79. Cmumaeel. CriiaBel 94€pHOUM M IBETHOUM Metaurypruu. [IponsBoactBo uyryHa. Teope-
TUYECKHUE OCHOBBI JIOMEHHOrO Ipolecca. YCTpOHCTBO M paboTa JAOMEHHOM neuu. J[oMeHHBbIH
TIBOP.

80. IIpousBoactBo ctanu. Knaccudukanus u cpaBHUTENbHAs OLEHKA METOJIOB BBIMJIAB-
KU cTanu. MapTeHOBCKUH cIOCO0 BHITUIABKYU CTAJIU, €T0 OCOOEHHOCTH.

81. KuciaopoaHo-KOHBEPTOPHBIN crocod MPOU3BOACTBA CTalld, ero ocodeHHocTH. [Ipo-
M3BOJICTBO AJIEKTPOCTANN. TEXHOIOTHYECKasi CXeMa IMPOU3BO/ICTBA.

82. IlpuHuunuambHas cxema MpsSIMOrO BOCCTAHOBIIEHHS jkeie3a u3 pyA. llopomkosas
METaJUTyPTHsL.

83. TomnmBo. Knaccugukamus Ttorms. OCHOBHbBIE CIOCOOBI MepepabOTKH TBEPBIX,
KHUJIKUX U Ta3000pa3HbIX TOILIHB.

84. Ilepepabotka TBepaoro tomiauBa. Kokcosanue. IlomykokcoBanue. YiaBiauBaHuE U
nepepadoTKa MPOAYKTOB KOKCOBAHUS.

85. l'asuduxanus TBEpAOro TOIUIMBA. ABTOTEPMUYECKHE MPOLECCH. AJIOTEpMUYECKUE
IPOLIECCHI.

86. Hedts. Xapakrepuctuka, Kiaccudukanus, MoAroToBka Hedgtu k nepepadortke. du-
3U4YecKrue MeTobl nepepadotku HedTH. [leperonka HedTu. TexHomornueckas cxema Mpou3BOJI-
CTBa.

87. Xumuueckue MeTonsl nepepaboTku HedhTH n Hedrenmpoaykros. Kinaccupukamms u
KpaTKasi XapaKTepUCTHKa METOJI0B BTOPUYHOM MepepadOTKU HEPTH.

88. Tepmuueckue crocoObl nepepadbotku HedTh. [IpHHIMTIHATEHAS cXeMa TEPMUYECKO-
ro KpeKHHra.

89. Karamutuuecknii kpekuHT He(TH. TeXHOIOTHYECKas cCXeMa MTPOU3BO/ICTBA.

90. I'azooOpa3Hoe TOmIMBO. XapaKTepUCTUKA U criocoObl epepadoTku. KonBepcus me-
TaHa. TexHoJormuecKas cxema mpoM3BOJICTBA.
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6.3 OneHoYHbBIE CPeACTBA VISl NIPOBEPKH YPOBHS ¢(hOPMHUPOBAHHOCTH KOMIIETEHIIMI:

K-2
TecThl cofiepKat CIEAYIONINE TUIIBI 3aIaHUI
Tun 3aganus Ne zapanus | Bec 3aganus Pe3yabTaTr ouenuBanus (0aJj-
(06asw1) JIbI, IOJIy4YeHHbIEe 32 BbINOJIHE-
HHe 3a]aHus / XapaKTePUCTHKA
NPaBWJIBHOTO OTBETA)
3amaHus 3aKpBITOrO THIIA 1,2, 3 1 Oain 1 6 — momHOE TPaBUIIBLHOE COOT-
¢ BBIOOpPOM OJHOTO TIpa- BETCTBHE;
BUIbHOTO oTBeTa (1 —4) 0 0 — ocTajbHBIC CITyYan
3amaHusi 3aKpBITOTO THUIA 4,5, 6 2 dayuta 2 0 — MOJHOE MPAaBHIILHOE COOT-
C BBIOOPOM HECKOJBKHX BeTCTBUE  (TIOCJIEIOBATEIBHOCTh
MPAaBUIBHBIX OTBETOB (2 BapUAHTOB OTBETA MOXKET OBITh
n34) T000i1);
1 6 — ecnmu nomymieHa ojHA
omuOKa / OTBET NMPaBUJILHBIN, HO
HE IIOJIHbII;
0 6 — ocTajbHBIC CITyYaH
3amanus 3aKpBITOrO THUIIA 7,8 2 Oamna 2 0 — MOJHOE MPaBUIBLHOE COOT-
Ha YCTaHOBJCHHE COOT- BETCTBHE;
BercTBUs (3Ha3 u4 Had) 1 6 — eciu pgomymieHa oOfHa
omuOKa / OTBET NpaBUJIbHBIN, HO
HE IIOJIHbII;
0 6 — ocTajbHBIC CITyYaH
3amaHusi 3aKpBITOTO THUIIA 9,10 2 dayuta 2 0 — MOJHOE MPAaBHILHOE COOT-
Ha YCTaHOBJICHHE IOCIIe- BETCTBHE;
JI0BaTEJIbHOCTU 1 6 — eciu jomymieHa ojJHa
omuOKa / OTBET NMPaBUJILHBIN, HO
HE ITOJIHEIN;
0 6 — ocTranpHBIC CTyYan
3amanust otkpeiToro thma | 11,12, 13 3 damta 3 0 — moJIHOE TIPaBUIILHOE COOT-
C KpaTKuM OTBETOM BETCTBUE;
0 6 — ocTanpHBIE CiTy4au
3ajaHusl OTKPBITOTO THUIIA 14, 15 5 6amIoB 5 6 — monmHOe MpaBUIBHOE COOT-
C pa3BepHYTHIM OTBETOM BETCTBHE;
3 6 — ecnu [JomymieHa oOJHA
OIINOKa /HETOYHOCTD/;
2 6 — ecnm gomyiieHo Oomee 0j-
HOM OIINOKH;
0 6 — oTBeT He / OTBET OTCYTCTBY-
erT

dopmupyemasi KOMIeETEHIIUA

Nuaukaropsl chopMHPOBAHHOCTH KOMIIE-
TEHIUH

IK-2. CnocoOeH 0OCyIEeCTBIISATh Meaaroruye-
CKYIO JIeATeIbHOCTh MO MPOQUIBHBIM Tpea-
MeTaM (mpeaMmeraM  (AMCUUIUIMHAM, MOJY-
JISIM) B paMKax MpOrpaMM OCHOBHOT'O OOIIETO
U CpeqHero ob1mero oopa3oBaHusl.

* [IK-2.1 TIpumeHsieT OCHOBBI TeOopHH (yH-
JAMEHTAIBHBIX W TPHUKIAJHBIX Pa3/eioB
ouonoruu (OOTaHWUKH, 300JI0TUH, MHUKPOOHO-
JIOTHH, TEHETUKH, OMOJIOTUW pa3BUTHs, aHa-
TOMHUU YEJIOBEKa, (DU3MOJIOTUU pacTeHUH U
KUBOTHBIX, OOIIEH DSKOJIIOTUH, TEOPHH 3BO-
JIOIMM) JUISL PEUICHUs TEOPETHUYECKUX MU
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MPaKTUYECKHX 3a]1ay.
* [IK-2.2 [IpumeHsier ocHOBBI Teopuu (yH-
JIAMEHTAJIbHBIX U MPHUKIATHBIX PA3CIIOB XH-
MUU (HEOPTraHWYECKOW, aHAIMTHYECKOHU, Op-
rannueckoi, pusmaeckoit, xumuun BMC, xu-
MHUYECKHX OCHOB OMOJOTHYECKUX ITPOIIECCOB,
XUMHUYECKON TEXHOJOTUU) JJISI PEUICHUsI TEO-
PETUYECKUX M MPAKTHYCCKUX 3a]1a4.

3ananue 1. Kakoii U3 nepe4yucjieHHbIX METOA0B SIBJISIETCS KJIYEBbIM VISl HANIPABJIEHHOM
MoAH(UKAIUA TeHOMa opranu3ma?

1) 'uOpuau3amms coMaTHIeCKUX KIETOK

2) [lonumepa3zHas LenHasi peakius

3) 'ernas uHXEHEPHS

4) KitoHaJIbHOE MUKPOPa3MHOKEHUE

OTBerT: 2

3ananme 2. Kakoii mpouecc Jie;KUT B OCHOBeE IOJIyYeHUs1 O0MOra3a u3 OpraHu4ecKMx 0TXo-
noB?

1) ®oTocunTe3

2) AraspobHOe cOpaxrBaHNE

3) AspoOHas OMOJIOTHYeCKas OYUCTKA

4) I'maponus

OtBer: 2

3aganue 3. Kakoe u3 nepevucjieHHbIX BellleCTB SIBJISETCS OCHOBHBIM MPOJIYKTOM MHPOJIN3a
HepTn?

1) bensoun

2) Cunres-ra3

3) DOtunen

4) Cepa

Otser: 3

3ananue 4. Kakue u3 nepequc/eHHbIX (PAKTOPOB SABJISAIOTCH KPUTHYECKH BaKHBIMHU JIsl
padoThl (pepMeHTa B IPOMBINLICHHOM OuopeakTope? (BpiOepure 1Ba BapuanTa)

1) LBet cyOcTpara

2) Temniepatypa

3) pH cpensr

4) Marepuan kopiyca 6Mopeakropa

Ortser: 2; 3

3ananue 5. Kakue u3 nepeyucieHHbIX NP0o0J1eM SABJAIOTCH COUMATbHO-ITHYECKUMH ACIeK-
TaMH pa3sBuTUs OnoTexHosoruu? (Beidepure 1Ba BapuaHrTa)

a) CTouMOCTh JIabOpaTOPHOTO 0OOPYAOBAHUS

6) Puck HekonTponupyemoro pacnpocrpanenus MO

B) DTHYECKHE BOIIPOCHI KIIOHUPOBAHUS YEJIOBEKa

r) CKOpOCTh pOCTa MUKPOOPTraHU3MOB

Otser: 2; 3

3ananue 6. Kakue u3 mepeuncjieHHBIX MPOIECCOB OTHOCATCA K OCHOBHBIM CTagHAM TH-
NUYHOT0 XUMHMKO-TeXHOJI0rn4eckoro npouecca (XTII)? (BoiOepure 1Ba BapuaHTa)
a) [lonrotoBka CeIpbs
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0) MapkeTuHr MpoayKTa

B) XMMHUYECKOE MTPEBpAIICHUE

r) PazpaboTrka nu3aiina ymakoBKu
OTser: 1; 3

3aganue 7. YcTaHOBHTE COOTBETCTBHE MEXK/IY METOI0M OMOTEXHOJIOTHH M €ro NpMMeHeHHU-
em:

Knerounas unxxenepust : CozgaHue MONUIJIOUIHBIX COPTOB PACTEHUN C MOBBIILIEHHOW ypoKaii-
HOCTBIO

['ennas nmxenepus : [lomydeHue 4eaoBedeckoro HHCyIMHa B Oakrepusx E. coli
Nmmobunuzanuss GpepMeHTOB : MHOrokpaTHOE MCIIOJIb30BaHHE ()epMeHTa B INPOU3BOICTBE
(GpPYKTO3HOTO crporna

3aganue 8. YcTaHOBUTE COOTBETCTBUE MEXKY BUJIOM ChIPbS U IIOJIy4a€MbIM U3 HEFO OCHOBHBIM
MPOAYKTOM XUMHUYECKOMN MPOMBIIUIEHHOCTH:

HedTs : [ImacTmacchl, MOTOpHBIE TOTUIHBA

[IpupoaHsbIil a3 AMMUAK, METaHOJ

Kamennas conb : Xiop, kaycTuueckas cojzia

AmnatuTtsl : @ochopHbie ya1oOpeHus

3aganue 9. YcraHoBHTE NPABHIBHYIO NOC/IEI0BATEIbHOCTD ITANOB MOJIYy4YeHUs] NPOAYKTA
¢ IOMOIIbI0 T€HHOM MH/KEHEePUH:

1 : CuHTe3 reHa uim BBIIEICHHUE €r0 U3 IPUPOJHOTO HCTOYHHKA

: Koncrpyuposanue pekomOunantHoit JIHK ¢ momousio BekTopa

: BBenenue pexomOunantHoi JIHK B kieTky-xo3suHa

: KinonupoBanue u 0t60p TpaHCPOPMHUPOBAHHBIX KIETOK

: Hakomnnenue 1eneBoro nNpoayKra 1 €ro BbIACIECHUE

DN bW

3ananme 10. Pacnonoxure B MpaBUIBHOM MOCJIEAOBATENBHOCTH 3Talbl MOATOTOBKU HEPTH K
nepepadoTke Ha HIT3:

1 : COop u cenapanus Ha IPOMBICIIE

2 : TpaHCcIIOpPTHPOBKA Ha 3aBOJ

3 : OGecconnBaHue U 00€3BOKMBAHUE

4 : TlepBuuHas neperonka (armocgepHast meperoHka)

3ananue 11. HazoBute ocHOBHOM (pepMeHT, ucnoab3yemblii B IIIP nis cunTe3a HOBOI 1e-
nu JHK.
OtBer: Tepmoctabunbnas JJHK-nonmumepasa (nanpumep, Tag-monumepasa).

3aganue 12. Kak Ha3bIBaeTCsl Hay4Hasl JUCIHUIUIMHA, U3yYalolasi CKOPOCTH XMMHUYECKUX peak-
LI1H, KOTOpast KpaliHEe Ba)KHA U1 IPOSKTUPOBAHMSI XUMUYECKUX PEAKTOPOB?
OtBet: XumMHnueckast KHHETHKA.

3ananue 13. Kak Ha3pIBaeTcs rpynna MUKpPOOPraHU3MoOB, KOTOpPasi B mpouecce Ouopeme-
AUANMH Pa3pylIaeT KCeHOOMOTHKHU (Hanmpumep, HepTenpoayKThI)?
OtBert: JlecTpyKTOpHI.

3ananue 14. Ilpoanaau3upyire MUIIOCHI 1 MUHYCHI IPOM3BOACTBA O0M0ITAaHOJIA NIEPBOIO I10-
KOJICHHS (M3 MMIIEBOro ChIPbi) KaK AJIbTEPHATHBHOIO HCTOYHNKA JHEPIHH.

Otsert: [lmtochl: Bo306HOBIsIEMOCTh HCTOUHHKA, CHUKEHHE BBIOPOCOB MApHUKOBBIX T'a30B IO
CPaBHEHHIO C UCKOMAeMbIM TOIUIMBOM, OMOPA3/IaraeMoCTh.

Munycel: KoHKypeH1us ¢ Ipou3BOJACTBOM MUILIEBBIX MPOJYKTOB U POCT UX II€H, UCIIOJIb30BAHKE
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OOJBIINX TUIOMIAJCH CenbX03yTOAM, BEICOKUE 3aTPaThl BOJbBI U SHEPTUU HA BBIPAILIMBAHUE ChI-
pBsl M CaM TMPOIIeCcC MPOU3BOJICTBA. BBIBO: HEOOXOIUMO pa3BUTHE TEXHOJIOTHI BTOPOTO MOKO-
JeHus (U3 HEMUIIEBOTO ChIPbs, HAIPUMED, LIETUTIONIO3bI).

3apanue 15. Onnmure npunnun Jle llarense. IlpuBeauTe npuMep ero UCNoJb30BaAHUSA B
XHMHUYeCKOH TEeXHOJOTUM [IUISl YBeJIHYeHHs BbIX0/a 1eJ1eBOr0 NMpPOAyKTAa HA MpUMepe CHH-
Te3a amMmuaka (peaxkuus: N2 + 3H: 2 2NHs + Q).

Otger: [Ipunnun Jle llarense: Ecnu Ha cucteMy, HaXOASIIyIOCS B paBHOBECUH, OKa3aTh BHEII-
Hee BO3JICHCTBUE (M3MEHUTh KOHILIEHTpALMIO, TEMIIEPATypy, AaBIEHUE), TO PAaBHOBECUE CMe-
CTUTCSI B HalpaBJeHHH, ociabisitomieM 3To Bo3aeiicreue. OtBet: g cuHTe3a ammuaka: Peak-
U IK30TEPMUYECKAst U MJIET C yMeHblIeHneM oobvema. [t yBennuenus Bbixona NHs: 1) Ilo-
BBIIIICHUE JIaBJICHUS: PAaBHOBECHE CMEIIAETCsl B CTOPOHY MEHbILEro o0bema (BIpaBo, K MPOIyK-
tam). 2) [loHmkeHue TeMiepaTypbl: paBHOBECHE CMEIIAETCSl B CTOPOHY IK30TEPMUUECKON peak-
nuu (BOpaBo, K MpoaykTtaMm). Ha mpakTuke mcnonb3yroT Beicokoe masieHue (~200-300 at™) u
ymepennyto temneparypy (~400-500 °C) nns kOMIpoMmucca MEXIy BBIXOJOM U CKOPOCTBIO pe-
aKIIUU.

7 HIEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCIIOJIb3YEMBIX
B IPOIECCE OBYYEHUA

NudopmanuonHbie TeXHOJIOTMH — 00y4YEHUE B 3JIEKTPOHHOM 00pa3oBaTeIbHON cpesie ¢
LIEJIBIO PACUIMPEHHsI IOCTyNa K 00pa3oBaTelbHbIM pecypcaM, YBEIMUEHHUsI KOHTAaKTHOI'O B3aUMO-
NEMCTBUS C TMPEToIaBaTeNIeM, TIOCTPOCHNUS MHIUBUIYAIbHBIX TPAeKTOPUI MOJATOTOBKU, OOBEK-
TUBHOT'O KOHTPOJII U MOHUTOPUHIA 3HAHUN CTYJIEHTOB.

B o0pazoBarenbHOM mporiecce Mo AUCHUILTUHE HCIOIB3YIOTCS CIeAyIomue nHPOopMaIu-
OHHbBIE€  TEXHOJIOTHM, SIBJISIOIIMECS  KOMIIOHEHTaMH  OJIEKTPOHHOW  MH(POPMALMOHHO-
obpazoBarenbHoi cpeabl BITIY:

e Cucrema snextpoHHoro ooyuenuss ®I'b6OY BO «bI'TIY »;

e DJEKTPOHHBIC OMOIMOTEYHBIE CUCTEMBI;

e MynbTUMEAUINHOE COITPOBOKIACHUE JIEKIINN U TPAKTUYECKUX 3AHIATHUM.

8 OCOBEHHOCTH U3YYEHUA JUCHUIIVIMHBI 1JIs1 HTHBAJIMAOB U JINL
C O'PAHUYEHHBIMH BO3MOXKHOCTAMMU 310POBbA

ITpu oOyueHuH NIl ¢ OTPaHUYCHHBIMA BO3MOKHOCTSIMHU 370POBbsI IPUMEHSIOTCS ajiar-
TUBHbIE 00pa30BaTENbHbIE TEXHOJIOTUN B COOTBETCTBUH C YCIOBUSIMH, U3JIO)KEHHBIMU B pa3jieie
«Oco0eHHOCTH peanu3anuu 00pa3oBaTeIbHON NPOrpaMMBbl JJIsi HHBAIUIOB U JIMI C OTpaHUYEH-
HBIMH BO3MOKHOCTSIMH 3JIOpPOBbSI» OCHOBHOH 00pa3oBaTelIbHON MporpamMmbl (HMCHOJb30BaHUE
CHelHalIbHbIX y4EOHBIX MOCOOMI M JUIAKTUYECKUX MaTepUalioB, CIEHUATBHBIX TEXHHUYECKHX
CPEICTB 00y4YEeHHs] KOJUIEKTMBHOI'O M MHAMBHUIYAJIBHOTO IOJIb30BaHMS, MPEJOCTABICHUE YCIyT
accUCTeHTa (IIOMOIIHHUKA), OKAa3bIBAIOLIETO OOYYarOIUMCS HEOOXOJUMYIO TEXHHYECKYIO IIO-
MOIIIb U T. I1.) C yUETOM UHIUBUIYaJIbHBIX 0COOEHHOCTEN 00yUYaroIuXCsl.

9 CTIIUCOK JIMTEPATYPBI U UHOOPMAILIMOHHBIX PECYPCOB

9.1 Jlutepatypa

1. beckos, B.C. Obmas xumMudeckas TexHonorus: yueoHuk s sy3oB / B.C. beckos. -
M. : Axanemknura, 2006. — 452 c. (30 7k3.)

2. Xwuzaxos, B.B. IIpakTHkyM 0 XUMHUYECKOI TEXHOJIOTUU U MIPUKIIAJTHON XUMHUU:
ydueOHoe mocodue ist cTyaeHToB By30B / B.B. XKuakos. - brarosemenck: M3a-so BI'TIY, 2014.
— 124 c. (28 5k3.)

3. Coxkomnos, P.C. Xumuueckas texnonorus. B 2 1. / P.C. Cokoios. - M.: Bimagoc, 2000.
- T.1. — 368 c. https://obuchalka.org/2015100986857/himicheskaya-tehnologiya-tom-1-sokolov-
r-s-2000.html
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4, Coxoios, P.C. Xumnueckas texHonorus. B 2 1./ P.C. Cokonos. - M. :Bnazgoc, 2000.
- T.2. — 448 c. https://obuchalka.org/2015101086860/himicheskaya-tehnologiya-sokolov-r-s-
tom-2-2000.html

5. Eroposa, T.A. OcHOBBI OMOTEXHOJOTHH : yuebd. TOcoOHe I CTy/l. BY30B, 00yUaro-
mxcs o crent. "buonorus" / T. A. Eroposa, C. M. Knynosa, E. A. XuByxuna. — 3-e u3j.,
crep. — M. : Akagemus, 2006. — 207 c. (95 3k3.)

6. Cracrok, E. M. JlabopaTopHble, ceMUHAapCKUE U UHIUBUAYaIbHbIC 3aHATUS IO OHO-
TEXHOJOTHH : YueObHo-meToquueckoe mocodbue / E. M. Cractok; BI'TTY, Dxomorudeckuii meHTp.
— bnarosemenck : 3n-Bo BI'TIY, 2002. — 100 c. (46 3k3.)

7. WBauenko, JI. E. CoBpeMeHHBIE METOIbI UCCIEIOBAaHHUS B MOJICKYJISIPHOW OHOJIOTUH
u 6morexnosioruu [Tekcr] : yue6. mocodue / JI. E. MBauenko, C. U. JlaBpentbeBa ; M-Bo 00pa-
30BaHud U Hayku Poc. @enepauuu, ®I'bOY BO BI'T1Y. - bnarosemenck : M3a-so BI'TIY, 2018.
- 120 c. (33 2x3.)

8. buotexnonorus: yue6Huk ais crya. By3os / [U. B. Tuxonos [u ap.] ; nox pex. E. C.
Boponwuna. — CII6. : THOP/, 2008. — 703 c. (6 7k3.)

9. Kysnenos, A. E. Hayunbsie 0CHOBBI SKOOMOTEXHOJIOTUH : y4el. mocodue i CTy/I.
By30B / A. E. Ky3uenos, H. b. I'pagoBa. - M. : Mup, 2006. - 503 c. (10 3x3.)

10. Ilponuna H.b. buoxumuueckue OCHOBBI T€HETHUECKOW HHKEHEPHH, OMOTEXHOIOTHH
Y TIOBBIIICHUS KaueCcTBa MPOAYKIMH pacTeHueBocTBa (uecth nekuuid) / [Iponnna H.b. — M. :
N3n-Bo MCXA, 2001. — 45 c. (5 3x3.)

11. Cazsikun, 0. O. buotexnonorus : yuednoe mocodue / 0. O. Cazpixun, C. H. Ope-
xoB, W. W. Yakanesa ; mox pen. A. B. Karnuackoro. - 3-e u3n., crep. - M. : Akanemus, 2008. -
253, [1] c. (16 7k3.)

9.2 ba3bl JaHHBIX U HHPOPMALMOHHO-CIIPABOYHBIE CHCTEMbI

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

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

3. ITlonynsapHas OnOIMOTEKa XUMUUYECKHUX 3JIEMEHTOB
https://web.archive.org/web/20161021151915/http://n-t.ru/ri/ps/

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

5. Hurepner nopran no ouorexuonoruu http://bio-x.ru

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

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

8. Dialog Solutions — mouck mo 6a3aM gaHHBIX B 0071aCTH (hapMaIleBTHKH U KIIMHUYE-
ckoit meaunmHbl http://library.dialog.com

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

10. POCITATEHT www.fips.ru

9.3 D1eKTPOHHO-0MOJIHOTEYHbIE PeCYPChI
1. Polpred.com O630p CMU/CnpaBounuk http://polpred.com/news.
2. DBC «Opaiim» https://urait.ru/.

10 MATEPUAJIBHO-TEXHUYECKAS BA3A

JUid IpoBeieHUs 3aHATHN JIEKIMOHHOTO U CEMUHAPCKOT0 TUIIA, TPYIIIOBBIX U UHAWBHTY-
AIBHBIX KOHCYJBTAlMM, TEKYILEro KOHTPOJIS U IMPOMEXKYTOYHOW aTTECTAL[MU HCIOJIb3YIOTCA
ayJUTOPUHU, OCHAIIEHHBIE yYeOHOI MeOenblo, ayAUTOPHON JTOCKOM, KOMITBIOTEPAMHU C YCTAHOB-
JICHHBIM JIMLIEH3UOHHBIM CHEUAIN3HUPOBAHHBIM MTPOTPAMMHBIM OOeclieueHneM, KOMMYTaTOPOM
JUIS BBIXOJAa B DJEKTPOHHO-OMOJIMOTEUHYIO CHUCTEMY M JJIEKTPOHHYIO HH(POPMAIMOHHO-
oOpa3zoBatenbhyto cpeny BITIY, mMynbTuMeauitHBIMU MpPOEKTOpaMH, 3KCHO3UIIMOHHBIMU IKpa-
HaMM, y4eOHO-HATJISIIHBIMU TOCOOUSMH (KapThl, TaONHIbI, MYJIbTUMEAUNHHBIE MPE3EHTALNN).
s mpoBeieHNs MPAaKTUYECKUX 3aHATUN TAKKe UCITONIb3YETCS:

Ayn. 109 «A». JlabopaTopus o0uieii XuMuu

e KoOMIUIEKT ayIMTOPHOI Mebenu
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HOYT6yK C YCTAHOBJICHHBIM JIMOCH3UOHHBIM CIICHUAIU3UPOBAHHBIM MPOTrpaMMHBIM

obecnieuenueM (1 mir.)

(1 m.)

mIeCTB

~

MynbTuMeauitabii npoexTop (1 mr.)

Tenesuzop (1 mir.)

®dotosnexrpokatopumetp (1 mir.)

Bononarpesarens « Thermety (1 mT.)

Harpesarens ns mpooupox (1 mit.)

[Mkad SL-65T (1 mit.)

XUMHYECKUE PEaKTUBBI M0 TEMATHKE JIAOOPATOPHBIX paboT

Huctumisitop (1 mT.)

Becot EK-410 (Texaunueckue) (1 mt.)

OnektporuuTa (3 1miT.)

Hocka mis cymiku rocyasl (1 mT.)

Habop nmocy bl mpuHaIeKHOCTEN TS IEMOHCTPAIIHOHHBIX OTBITOB MO XUMUHU
Habop neraneii 1uist MOHTa)ka yCTaHOBOK, MIUTFOCTPUPYIOIIUX XUMIIPOU3BOCTBA
Cronuk nogbemHusbIii (1 mwrT.)

[taTuB s geMoHcTpaunoHHbIX npoodupok [1X-21 (10 mrt.)

[ratus metammuueckuit LJIB (10 mr.)

OkpaH (oHOBbIN UepHO Oenblii (ABycTopoHHUIT) (1 mT.)

Anmapar Kunma (1 mT.)

Anmapar st mpoBeaeHus xumudeckux peakiuid (AITXP) (1 mrT.)

['openka ynuBepcanbHast (1 mT.)

Habop 117151 ONBITOB 1O XUMHH C IEKTPUYECKUM TOKOM (DnnekTponusep) (1 mT.)
KomrmuiekT TepmoMeTpoB

Kommekr—naboparopus «ITuénka—Y» (5 mr.)

[Tpubop 11 NEMOHCTpALMK 3aKOHA COXPaHEHUsI Macchl BewecTs (1 1miT.)
[TpuGop 11t HIUTIOCTPALIMHU 3aBUCIMOCTH CKOPOCTH XMMHUYECKON PEaKIH OT YCIOBUH

[TpuGop 11 OKUCTIEHHsI CUpTa HaJl MEIHBIM KaTtaiau3atopoM (1 mir.)

[Tpubop 11 mony4eHus pacTBOPUMBIX TBepAbIX BemecTB [1PB (1 mT.)

VYcranoBka ams neperonk# (1 mr.)

YcranoBka a7 GUIBTPOBaHUS MO/ BakyyMoM (1 mIT.)

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

Habop no anexkrpoxumun nabopatopHslif (1 mrT.)

Habop no Tonkocnoiinoit xpomarorpaduu (1 mr.)

[Tpubop 11 nosnydenus razos (1 mrT.)

Habop kpucrammmueckux pemerok (1 mr.)

Habop s MogenupoBaHusl CTPOEHUS HEOPraHMYECKHX BEIIECTB OPraHMYECKHUX Be-

1 mT.)

Habop nns mMonenupoBaHUS THIOB XMMHUYECKHUX peakuuid (Moaenu-anmiaukanuu) (1

Habop a1t MozenupoBaHust 3JIE€KTPOHHOTO CTPOeHuUs aToMoB (1 1mT.)
Habop a1 MojenupoBaHust CTpOSHUS aTOMOB U MoJieKy (1 mt.)

Aya. 219 «A» YueOHas 1adopaTopusi XHMHYECKON TEXHOJIOTHHU

KommuiexkT ayauropHoit mebenu

[Trorutp (1 mT.)

AynurtopHas gocka (1 mrT.)

KommnbroTep ¢ ycTaHOBIEHHBIM JMIIEH3MOHHBIM MIPOTPaMMHBIM o0OecrieueHreM (3 1IT.)
MynbsTUMenuitHbIH mpoexTop (1 mrT.)



ITpunTep nazepHslii (2 mr.)

DKCMO3UIMOHHBIN 3KpaH (HaBecHOM) (1 mT.)
SIMP-cniekTpomeTp HU3KOro pazpemieHus «Crua Tpaky» (1 mT.)
AxBaguctuusitop J13-10 (1 mT.)

Becot GF-300 (1 mT.)

Becsl Topcuonnbie BT-100 (1 mT.)

Bucko3umetp (4 mir.)

HNonomep (3 miT.)

Konaykromerp annon-4120 (3 mr.)

K®K-2 (1 mwr.)

Jlrokemetp (1 mt.)

Memanka marautHas [1-2-6100 (2 mT.)

Monynb «Tepmuueckuii ananus» (3 mT.)

Monyns «TepmocTaT» (3 miT.)

Monynb «YHHUBEpcaIbHBINA KOHTPOIIEp» (3 IIT.)
Monynb «3nekTpoxumus» (3 1IT.)

Monynb yHUBEpCanbHBIN (6 1IT.)

Ha6op cut KII-131(1 mr.)

[Tonsspumerp (1 wt.)

[Torentmomertp (1 mit.)

LenTpudyra nadoparopuas OITH-8 (c poropom) (1 mit.)
[lItatuB asst 31€KTPO10B (2 mIT.)

OxcukaTop ¢ kpaHoM (1 mT.)

Monynb «O6menadbopaTopHbiiny (1 miT.)
Cnextpodoromerp (1 mt.)

Cnextpodoromerp KOK-3KM (1 mirt.)

KomrmiekT apuomerpos (1 mmt.)

Metponowm (1 mirt.)

MocT peoXOopAHBIH € COCYI0M

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

[taTuBkI 17151 TPOOUPOK, HarpeBaTeIbHbIE TPUOOPHI
XUMHUYECKUE PEAKTHBHI TI0 TEMATHKE JTAO0OPaTOPHBIX padoT

Ayn. 118 «A». JIabopaTopusi ecTeCTBEHHO-HAYYHOI HANIPABJICHHOCTH IeAaroruye-
ckoro texnonapka «Kpanropuym-28» um. C.B. Jlankuna

KommuiexkT ayauropHoii medenu

Jocka 1-anemenTHast MmenoBast MarHuTHas (1 mr.)
HoyT06yx (10 mr.)

M®V npuntep Brother DCP-L5500 (1 mt.)

Amnmnapar Kunmna (2 mir.)

Crepunusarop A1 1abopaTOpHON MOCY bl BO3AYIIHBIN (1 1mT.)
JlaGopaTopHoe 06opynoBaHHEe IO XUMUH (6 1IT.)
MarnutHasa Memanka (1 mr.)

Ludposas naboparopust mo xumun «Releony (6 mr.)
[{udporas nadopatopus o dpusuke «Releony (6 mr.)
[{udposas madopatopust mo ouoaoruu «Releony (6 mrr.)
[{udposas madbopatopust mo sxkooruu «Releony (1 mrr.)
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VY4eOHo-HccaenoBaTenbekas 1abopaTopusi OMOCUTHAIOB U HEHPOTEXHOIOTUM (6 mT.)

VYyeOHas 1abopaTopusi TOUHBIX U3MEPEHUH (6 mIT.)
Mukpockor y4eOHbIi «IBpuKay (6 1mIT.)
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CamocrosiTenbHasi paboTa CTyACHTOB OPraHU3YeTCs B ayJIUTOPHUSAX, OCHAIIEHHBIX KOM-
NBIOTEPHON TEXHUKOW C BBIXOJOM B DJIEKTPOHHYIO MH(POPMAIMOHHO-00PAa30BATEIBHYIO CPEIy
By3a, B CHEIHAIM3UPOBAHHBIX JIAOOpATOPUSAX MO AUCLUILIMHE, a TAaKKe B 3aJlaX JIOCTyIa B JIO-
KaJbHYIO ceTb BITIY.

JInnensnonnoe nporpamMuoe obecredenue. Microsoft® WINEDUperDVC AllLng Up-
grade/SoftwareAssurancePack Academic OLV 1License LevelE Platform 1Year;, Mi-
crosoft®OfficeProPlusEducation AllLng License/SoftwareAssurancePack Academic OLV
1License LevelE Platform 1Year; Dr.Web Security Suite; Java Runtime Environment; Calculate
Linux.

Pa3paborumk: JlaBpentheBa C.U., kaHauaaT OMONOTMYECKHX HAYK, OLEHT Kadeapsl
XUMUH.
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11 JIUCT UBSMEHEHHUH U JOTOJTHEHUN

YrBepxaenue usmenennii u gonoanenuii B PII/ nas peamuzanuu B 2023/2024 yu. r.

Pabouas mporpamMma AMCHHILTUHBI TIEPECMOTPEHa, 00CYKIeHa U 000peHa I peaan3a-
nuu B 2023/2024 ydyeOHOM roay Ha 3acemanuu kKadeapbl xumuu (mpoTokos Ne 9 ot 28 uroHs
2023 r.). B PI1/] BHeceHBI clielyIole U3BMEHEHUS U JOMOTHEHUS:

Ne usmenenus: 1
Ne crpanunsl ¢ n3menenuem: 39

B Paznen 9 BHeceHbl H3MEHEHMsI B CIUCOK JIUTEPaTyphl, B 0a3bl JaHHBIX U HH()OPMAIIMIOHHO-
CIPaBOYHBIC CHCTEMBI, B 3JIEKTPOHHO-OMOIMOTEUHBIE peCyPChl. YKa3aHbl CChUIKH, 00eceyun-
BAIOLINE AOCTYI 00YYarOIUMCS K 3JIEKTPOHHBIM YUEOHBIM U3JJaHUAM U 3JIEKTPOHHBIM 00pa30-
BaTenbHbIM pecypcaM ¢ caiita PI'EOY BO «BbI'TIV».

YTBep:xkaenue usmeneHuii u nonojHenuii B PILJI nnsa peanuzanuu B 2024/2025 yu. r.
Pabouas nporpaMma JUCHMIUIMHBI IEpECMOTpPEHa, 00CyXk/ieHa U 0100peHa A peau3a-
1y B 2024/2025 yae6HOM TOoay Ha 3acenannu kadeapsl (mpotokon Ne 8 ot 30 mas 2024 1.).

YTBep:xkaenue usmeneHuii u nonojHenuii B PILI nna peanuzanuu B 2025/2026 yu. r.
Pabouas nporpaMma JUCHUIUIMHBI IEpECMOTpPEHa, 00CyXk/leHa U 0100peHa A peaau3a-
uu B 2025/2026 ydae6HOM TOy Ha 3aceaanuu kKadeapsl (mpotokoi Ne 6 ot 26 mapta 2025 r.).

YT1Bep:kaenue usmenenuii u qonojHenuii B PILJI nias peanuzanun B 2026/2027 yu. r.

PaGouas nmporpamma AMCHMILTUHBI IEpeCMOTpPEHa, 00CyKIeHa U o00peHa i peaan3a-
uu B 2026/2027 yuebHoM Toay Ha 3acenanuu kadenpsl (mporokosr Ne ot 2026r.). B
PI1/] BHECEHBI clieAyIONIMEe U3MEHEHUS U IOTIOJTHEHHUS:

Ne uzmenenus:
Ne cTpanuIbl ¢ MN3MEHEHUEM:

HckmrounTh: Bxiarounts:




