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1. IIEJIA 1 3ATAYN OCBOEHUA JTUCIUILINHBI

Ilenni0 NpenoaaBanus JUCUHILIHHBI AHATUTHIECKHE M3MEPEHUS B GUOTEXHOIOTHHY
ABIISieTCS O3HAKOMJIEHHE CTYIEHTOB C COBPEMEHHBIMH METOJaMH (H3MKO-XUMHYIECKHAX
WCCIIEJOBAHHIl, KOTOPBIE HCIIONMB3YIOTCA IPH aHAU3e GHONOrMYECKHX 00BEKTOB (TKAHH, KIETKH,
CyOKIIETOUHBIE CTPYKTYPBI) H IPOAYKTOB HMX JKM3HENEATETIHLHOCTH (OENKH, HYKJICHHOBBIC
KHCIIOTBI, YIJIEBOABI M T.II.) IpH OHOTEXHONOTHYECKHX IIpoIeccax, a TaKkKe H3YUYCHHE H
UCIIOJIE30BAaHHE COBPEMEHHOTO OOOPYNOBaHHMS M METOJOB HMHCTPYMEHTAJIBHOIO aHalH3a B
OMOXUMUH, MOJIEKYJIIPHO#M OMOJIOTHY B GMOTEXHOJIOTHH.

3agayaMH OCBOEHHS AAHHOW JHCIHILUIMHBI SBIACTCSA O3HAKOMIICHHE H H3Y4YCHHE
OCHOBHBIX (DH3HKO-XHMHUYECKAX METOIOB MCCIENOBAHHM, C IMOMOINBIO KOTOPBIX HOCTHIHYTBI
BBIJJAIOINIECS YCIEXH B PAa3BUTHH HAYKU O (KHBOH MaTepum» BO BTOPOH monoBuHe XX Beka U
Hadaie XXI Beka:

- W3yYeHHE KJIACCHYECKHX U COBPEMEHHBIX METONOB HCCIIC[IOBAHHM TakMX Kak
HeHTpU(yrupoBaHue " yIBTpaleHTpUGYTHPOBAHKE, xpomarorpapudeckue "
3JI€KTPO(GOPETHUECKHE METOIbI BBIICIICHHS H aHAIN3a MaKPOMOJIEKYJT, CBETOBas M 3JI€KTPOHHAS
MHKPOCKOIHMSI, METOIEI TEHHOM WHXEHEPUH, MacC-CIIEKTPOCKONHNS W PaIHMOU30TONHBIA aHATH3 U
6uouHbOpMaTHKA;

- (hopMHupOBaHHE MOHATHH O BaKHEHINMX OMOTEXHOJOTHYECKHX IMpOIeccax M- METodax
YIIPaBJICHMS HMH B JJAGOPATOPHBIX M IIPOMBIIIICHHBIX MacTabax.

B pesysibTaTe 0CBOCHHS TMCHUILIAHBI 00y aI0MHICS 10JIKEH:

3HATh:

- COBpPEMEHHEIE (PU3UKO-XUMHIECKAE METOMBI MCCIICIOBAHMUS, UCIIOIb3yEMBIC ITPU aHAIM3E
OHOJIOTMYECKHX 0OBEKTOB M IIPOAYKTOB, OITYyYaeMbIX TP GHOTEXHOJIOTHIECKHX MPOIIeccax;

yMeThb:

- CaMOCTOATENBHO (POPMHUPOBATH HAyYHYIO TEMATHKY, OPraHM30BBIBATH U BECTH HAy4HO-
HCCIIEIOBATENbCKYIO IEATENBHOCTE;

- HCIIONB30BAaTh CPEACTBA TEJIEKOMMYHHKAIMOHHOTO JOCTYNa K HMCTOYHMKAM HayqHOH
uHopManuy;

- IPUMEHATH HHPOPMAIMOHHbIE TEXHOJIOTUHY UL aHATN3a COCTOAHUS, TCHACHIMA Pa3sBUTHA
1 HUCIIONIB3YEMBIX METOJIOB B 00JIaCTH COBPEMEHHON OMOTEXHOJIOTHH;

BJIAJETh:

- OCHOBHBIMH TIOHSTHSAMHM, METOJaMH B oOnacTd OHOTEXHOJOTMH H HCIIOJb30BaTh
pe3yabTaTh B Ipo(ecCHOHAIBHON AeATEIBHOCTH;

- HaBBIKAMH paboThl B VHTepHeTe Ui TOHMCKa HEOOXOMMMOH HaydHOH HHGOpMalWH,
CIIOCOGHOCTBIO OIIEHMBATh U AHAIN3UPOBATH HalIEHHYIO HH()OPMALIHIO.

2. MECTO JUCHUIIJINHLI B CTPYKTYPE OIIOII BO

JlaHHAS QUCHHUIUIHHA OTHOCHTCA K IMCLMIUIMHAM II0 BEIOOPY BapHATHBHOM 4acTH y4eOHOro
IUIaHAa MOATOTOBKM OakanaBpoB mo HampapieHuIo 12.03.04.«buoTexHUYeCKHE CHCTEMBI H
TexHONOTHH». Kype «AHAIAUTHYECKHE H3MEPEHHs B OMOTEXHOJIOTUI) BaKCH I MOATOTOBKH
CTYIEHTOB, CHENHATM3HPYIOMHXC B 06NacTd OMOMEIMIMHCKON HIDKeHepuu. K HCXOXHBIM
TpeGOBaHUAM, HEOOXOIUMBIM JUIS H3Yy4YeHHS MMCUMIUIMHBI «AHATUTHYCCKHE H3MECPEHHSA B
GHOTEXHOJIOTHIY, OTHOCATCS 3HAHHUSA, YMEHHS M BHIBI AEATENBHOCTH, CHOPMUPOBAHHBIC B
Tpolecce M3YYeHWs MATEMATHKH, XAMUM W (GU3HKA IIpH TONYyYEHHH CPEIHEr0 OOIIETo WA
cpenHero mpoQecCHOHAIBHOr0 00pa3oBaHMA, a TaKKe B IPOLECCEe OCBOCHHS IHCIHILIMH
«Maremarukay, «Xumug», «Dusnkay, «buoxmmuay, «DHU3HOIIOTHS YEIOBEKAY, «OCHOBBI
OMOTEXHOJIOTHI» U JIp.



3. KOMIIETEHIIUA OBYYAIOIIEI'OCsl, POPMUPYEMBIE B PE3YJIbTATE
OCBOEHUS JUCITUITJIMHbI

B mpolecce OCBOEHMs TAHHOM JUCIMAILIMHEL y CTyIEHTa (GOPMUPYETCS 9acTh KOMICTEHIMH
I1K-1,2, a o6y9arommuiics J0JDKEH IeMOHCTPAPOBATH CIIENYIOIME PE3YIIHTaThl 00pa3OBaHuS:

- 3HaTh OCHOBHBIE COBPEMEHHBIE (H3UKO-XHUMHUYECKHE METOABI HCCIICIOBAHNUS,
UCIIOJNE3yEMBIE IIPH AQHAM3€ OMOJOTHYECKHX OOBEKTOB M IIPOMYKTOB, IOJy4aeMbIX IPH
OHOTEXHONOTHYECKMX IIPOIleccaX, a TakKe IIyTH BHEAPEHHs pe3ylbTaroB pa3paboToK B
IPOU3BOJACTBO OHOMEIUIINHCKON 1 3KOJOTUYECKON TEXHUKH,

- yYMETh HCIOJB30BaTh CPEACTBA TENEKOMMYHHKAMOHHOTO MOCTyNma K HCTOYHHKAM
Hay4HO# nH(popManuy;

- BIA[€Th OCHOBHBIMHY HOHSTHSIMH, METOAaMH B 00J1aCTH GMOTEXHOJIOIHH M MCIIOIBE30BATh
PE3YNBTATHI B IPO(PECCHOHATILHON A TENBHOCTH, a TaK)Ke HaBbIKaMK paboThl B MIHTEpHETE AN
IIOMCKa HEOOXOMUMON HaydHOM HH(pOpMAIMH, CIOCOOHOCTBIO OIECHHUBATE W AHATH3UPOBATH
HalIeHHYIO HHGOPMAIIHIO.



4. CTPYKTYPA U COAEPXXAHUE JUCHUILJINHBI

OG61mas Tpya0eMKOCTh UCIIUIUIAHEI cOCTaBIAET 4 3a4.e/. (144 gaca):

4.1. O0BEM IMCHMIVIMHBI H BHAbI yIe0H0H padoThl

Buowt yuebnoii pabomui,
8KIIOYas
CamocCmosamenbHyIo Obvem yuebnot m(f,prbl
yue2o
g pabomy cmyoeHmoe pabomei, KOHMPONA
g § u mpydoemKocmy (8 uacax) | € NPUMeHeHUeM yenesaemocmy
Ne Paszoen § s - - unmep azcn;ueHbzx (no nHedensm
n'n oucyunnuHvl 3 § 2|l 8 g 3 MERD Oi cemecmpa),
S| 5|z 88883 a.| (6uacax/%) St
S| E|T QRO D.
= § gl =8 S S 3 By NPOMENCYMOYHOT
= §‘§ = §“ § 5 ammecmayuu
S =) - < (no cemecmpam)
1 |BBenenue. 6 |1 2 2 2/100%
Teopetnueckue
OCHOBEI
AHATMTHYECKHIX
U3MEpPEHUN
2 |enTtpudyrupopasue 2-3 |2 2 4 4/100%
3 |Mukpockonus 4-5 |2 2 6 2/50% Petimune
konmpons Nel
4 |Teopernueckue 6-7 |2 2 6 2/50%
OCHOBBI
MOJIEKYJISIPHOU
6uoyIoTUN U
6nonHbOpMaTHKH
5 |IMMyHOXUMHYECKHE 8-9 |2 ) 4 2/50%
METOJIBI
6 |Metomp! Macc- 1011|2 2 8 2/50% Petimune
CIIEKTPOMETPUHI koumpono Ne2
7 |Metonpt 12- |2 ’) 8 2/50%
anekTpodopesa 13
8 [Xpomarorpadbwmueckue| |14- |2 2 4 2/50%
METOJIBI 15
9 [MeTtonapl 16 |2 4 2/100%
CIIEKTPOCKOMHH
10 |PagnouzoronHsie 17 2 4 2/100% Petimune
METOIBI » KOHmMponv.Ne3
11 |CtpykTypa 6eakoB 18 2 4 2/100%
U GyHKIHOHAIBHBIN
aHaJIn3
Bcero 18 18 54 24/67 9K3aMeH




4.2. Jlekuun. Coaep:xkaHue JeKIHOHHOI0 Kypca JHCIHINITHHBI

Paznen 1

BBenenue
Enuuuns! msmeperus (pasmeproctn). Cucrema CH.

Pazagen 2

LlearpudyrupoBanue. TeopeTHdecKHe OCHOBBI CEIVMEHTAIHH. [HIIbI
nentpudyr. IIpaBuna paboTsl u TexHuka GezomacHocTH. IIpenmapartuBHOE
neHTpudyrupoBanue. AHAIUTHYECKOE HEHTPH(YTHpOBaHHE.

Pasnen 3

Muxkpockonusi. CBeToBOH MHKpocKoIl. OnTHYecKre Cpe3bl. DNEKTPOHHEIN
MHEKpockor. CrenuanpHble METOAbl MONydeHHs H300pakeHHMH, HuX
COXpaHEHHS ¥ IIPEACTABICHHS.

Paznen 4

Teoperuueckre OCHOBBI MOJIEKYJIIpHOM OHONMOTHN U OGHOMH(MOPMATHKH.
Monekynsapuas Ouonorus u uHbopMaTHKa. MoeKylIsApHEIA aHaIU3
[IOCIIEI0BATEIbHOCTEH HYKJIEHMHOBBIX KHcaoT. I[lonmMepasHas uemHas
peaxnus.

Paznen 5

NMMyHOXMMHYECKHE METOLBL. [lomyuenne aHTHUTEI.
Hmmynonpenunutaiys. MMMmyno6iaotunr. MMMmyHoanamus.

Pazgen 6

Metoasl Macc-CIEKTpOMETpUH. Macc-aHan3aTophl. JleTekTopsl. AHaIu3
OEJIKOBBIX KOMILIEKCOB.

Pasznen 7

Meroner snekrpodope3a. OcHOBBI MeTonma. OJnekTpodope3 OeskoB.
Onekrpodope3 HYKISHHOBBIX KHCIOT. KammuiapHbeli ai1ekTpodopes.
Onextpodope3 Ha MUKPOYHIIAX.

Pa3znen 8

Xpomarorpadudeckue meTonpl. TeopeTHdeckne OCHOBEI XpoMaTorpaduu.
Xungkoctaas ~— xpomartorpadus.  AmcopOumoHHass — Xpomarorpadus.
HonooOmennass xpomarorpadus. [enp-puimbpTpanusa. ['azokuakocTHas
xpomarorpadus.

Pa3znen 9

Meroasl crmekTpockomuu. ['amMmma-cmekTpockonus. PeHTreHosckas
cuexrpockonus. CIeKTpPOCKONus B YIbTpadUOIETOBOH M BHIUMOMN
obnacTax CIEeKTpa. WNudpakpacHad CIIEKTPOMETpHS.

CnextpoduyopuMeTpus. ATomHas cnekTpockonus. Metox IMP.

Pa3zgen
10

Pannon3oTonHblE METOLEL Mertobl JCTCKTHPOBAaHUA HW HU3MEPCHUA
PamOaKTUBHOCTH. TexHuka 0€30IMaCHOCTH. Pannon3oTomnsl B
OHOJIOTHYECKHX HCCIICIOBAHUIX




4.3. JlabopaTopHbIe paGoThI

1 | Tema IIpenapatuBHOE EHTPH(YTHPOBAHHE 2

2 | Tema XpomaTtorpadus — yHUBEpCaIbHBIH METOA 2
pa3zesieHsl CI0XKHBIX cMecel

3 | Tema Buns! xpomarorpaguit 2

4 | Tema Mertop renb-QHIbTpaIiy 2

S | Tema IlonuMepa3sas LenHas peaklus 2

6 | Tema Onexrpodopes 6eaKoB 2

7 | Tema JnexTpodope3 HyKIEHHOBBIX KHCIOT 2

8 | Tema CrexTpocKomus B yIbTpapuOIETOBOMN U 4
BUAMMO# 06J1aCTAX CIIEKTpa

9 | Tema MeTtoap! NETEKTUPOBAHUS U U3MEPEHHUS 2
PaIHOAKTHBHOCTH '

4.4. TemaTuka pedepaTon

I[Ipy mOArOTOBKE CTYAEHTOB IO JUCHMIUIMHE «AHAIUTHYECKHE H3MEPEHHS B
OuoTexHOJNIOTHH» Hamucanue pedepaToB SBISETCS HEOOXOAMMBIM 3JIEMEHTOM Y4eOHOro
nporecca. OCHOBHOM IENBIO BBITIOJTHEHMS NAaHHOH paboTHl SABISETCS Pa3BUTHE MBIIUICHUS H
TBOPYECKUX CIIOCOOHOCTEM CTyIeHTa. B mpormecce BBIIOTHEHUsS pedepara y CTyIeHTa JOJDKHEI
cOopMHPOBATECS CIIEAYIONINE KOMIIETCHIHH:

— MpUMEHEHHE METOIOB HAYIHOTO [TO3HAHU;

— aHAJIN3 Pa3MYHBIX OMOJOTHYECKHUX SBJIECHHH M MPOLECCOB B GMOIOTMYECKHMX CHCTEMax
Pa3IINYHOMN CII0KHOCTH; '

— BIIJIEHHE METOOJIOTHEN 00y IeH s, IOCTAHOBKH U pa3pelIeHus Mpobiem;

— HaBBIKH paboThI ¢ KOMITBIOTEPOM, YMEHHE HCIIOIb30BaTh COBPEMEHHBIE HH(DOPMAIIHOHHEIE
TEXHOJIOTHH (CIPaBOYHEIE CUCTEMBI, VIHTEpHET U Ip.) IUIA HOTyYeHHs JOCTyNa K MCTOYHHKaM
uHpOpManuy, XpaHeHHus 1 00pabOTKH TaHHBIX;

— HaBBIKA YyOpaBieHWs HWHQopManued U TpHeMbl HH(OPMAIIHOHHO-ONHKCATEILHOM
NESITeNIbHOCTH;

— HaBBIKY IPaMOTHOM MACEMEHHON U YCTHOH PEYH.

Hamncanne pedepaTuBHOrO HCCemoBaHUS TPEOyeT CaMOCTOSTENBHOCTH M TBOPYECKOTO
moxxona. OCHOBHOM II€NBI0 PabOTHI SBISETCS PACKpPBITHE OIHOM M3 TeM, MNpeNIoKEeHHBIX
IperiofaBaTeieM WM BHIOPaHHBIX CaMHUM CTYyAEHTOM, IO COIJIACOBAHHIO C IIPENOJaBaTesIeM.
OcHoBa pedepara BBHITOMHSIETCS C HCIIOJIB30BAHUEM y4eOHOHM MW HaAy4YHOH JMTEpaTyphl H
00513aTeNTFHO MOAKPEILIASTCA MaTepralaMy U3 Hay4YHBIX CTaTe€d KyPHAJIOB, KOTOPBIE TOCTYITHBI
Ha caiTax Hay4HBIX 0a3 JaHHBIX, IIOMCKOBBIX CUCTEM, U31aTEILCTB.

Temy pedepara CTymeHT BBIOHpaeT CaMOCTOSATENBHO, M3 MPEACTABICHHBIX HIDKE (WIH
IpearaeT CcBow). Pedepar momken ObITH OGOPMIEH B COOTBETCTBHH € TPEOOBaHUSIMU
0hOpMIIEHHS CTYAEHYECKHX TEKCTOBBIX NOKYMEHTOB, 00beMOM He MeHee 20 MalIHHOMHUCHBIX
cTpaHun.  Pedepar BKIIOYaeT CeXyIOIIHE CTPYKTYPHBIE OJJIEMEHTHI: THTYJIBHBIA JIHCT.
Conepxanue. Beemenne. O6G30p murepaTypsl. 3akmoueHue. buOmmorpaguueckuii CIHCOK.
[IpunoxxeHus.

1. IIpenaparuBHOE [EHTPHGYTHPOBAHHE U AHATUTHIECKOE IIEHTPH(YTHPOBAHHE.

2. CBeTOBO# MHUKPOCKOII. DJIEKTPOHHBIA MUKPOCKOII.

3. Meronpl OYHMCTKH KIETOYHBIX MAaKpOMOJEKYJ] M  IOJYy4YeHHs  [EJIEBOrO
OMOTEXHOJIOTHYECKOTO IIPOAYKTA.




4, CoBpeMEHHBIE aHAIUTUYECKUE METOIBI, HCIIOJIB3YEMBIE [UIS KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX XapaKTEPHCTHK II€IEBBIX IIPOTYKTOB OHOTEXHOIOTHH.
5. MonexynspHas 6uoJIorHs 1 OMonHpOpMaTHKa.
6. [TonmumepasHas nemHas peakus.
7. CHeKTpOCKOIHUs B yIbTpaduoIeTOBOR ¥ BHAUMON 061aCTAX CIEKTpA.
8. Komonounas xpomarorpadusl.
9. Tonkocnoitas xpomarorpagus.
10. Onextpodopes.
11. Macc-ananu3atopsl. OCHOBHEIE IPHHIHUIIEI PAOOTHL.
12. Tunel Macc-CIEKTPOMETPOB. AHAIUTHYECKHE BO3MOXKHOCTH.

5. OBPA3OBATEJIbHBIE TEXHOJIOI'MH

[Ipu peanmusanyu pa3TAYHBIX BHIOB y4eOHOH paboTHI IO OUCHHUIUIMHE «AHAIATHYECKHC

H3MEPEHHs B GHOTEXHOJIOTHH» HCIIONB3YIOTCS CIIEAyIoIe 00pa3oBaTeNbHbIe TEXHOJIOTHH:
1) NMeKiwu ¢ UCIONIB30BaHUEM METOIOB ITPOOJIEMHOTO H3JI0KEHHS MaTepHaa;

2) nabopaTopHO-TIpaKTHYeCKHe paboThl, HAalpaBICHHBIE HA OBJIAZECHHE METOJaMHU
MOJIEKYJISIPHOM GHOIOTHH.

JleknnOHHEIE 3aHATHS IpoBoAsTcs B ayxutopun (503-3), 060pyioBaHHON KOMIIBIOTEPAMH,
IPOEKTOPOM M MHTEPAKTHBHOU JTOCKOM, YTO MO3BOJIIET COYETATh AKTHBHBIE U MHTEPAKTHBHBIC
dopMBl  mpoBemeHMsA ~ 3aHATHMA. UTeHHe JIEKIUM  CONpPOBOXKHAETCA  JEMOHCTpALUEiH
KOMIIBIOTEPHBIX CIIAiA0B.

OcyiecTBiIeHHEe KOMIIETEHTHOCTHOTO MOAXOAa IS IIONrOTOBKH OakalaBpoB B paMKax
IIPENOaBaHuUs NUCIHIUINHBI IPOUCXOINT:

- IpM TPOBENEHHH JIEKIHHA C HCIOJb30BAaHHEM MYIBTHMEIUMHOTO IIPOEKTOpa Ui NOoKa3a
MpEe3eHTAallH;

- TIPH MCIIOJIb30BAaHUK MYJIBTUMEAUHHOTO IPOEKTOPA AJIA II0Ka3a IIPEe3eHTallui
JIOKJIAZIOB CTYIEHTOB; '

- IPOBEJICHUEM PEUTHHI-KOHTPOJIEN B BHJI€ TCCTUPOBAHHS,

- MPOBEICHHEM WMHTEPAKTHBHBIX (OPM JEKIHOHHBIX 3aHATUH C IOCTOSHHBIM KOHTPOJIEM
KauecTBa YCBOEHUS CTyACHTaMH [IPOHIEHHOI0 Marepraia;

- OpraHuzaiiielf CeMHHAPHBIX 3aHATHH I OOCYXXIEHHS IPAKTHYECKHX BOIPOCOB
JUCIUILTAHEL.

[Ton MynbTHMEIHA-TEXHOJIOTHEH MOHUMAIOT COBOKYIHOCTh aNIapaTHBIX H IIPOTrPaMMHBIX
CPEICTB, KOTOpBIE OOECIEUHBAIOT BOCIPHATHE 4YEIOBEKOM HH(OpMAan¥u OXHOBPEMEHHO
HECKOJIbKHMH OpraHamMu 4yBCTB. IIpu sToM MH(OpMaIus NpeAcTaeT B Hanbojee NPUBBIYHBIX
IVl COBPEMEHHOTO dYejoBeKa (opmax: ayauo-uHGopManuw (3BYKOBOM), BHICOMH(MOPMALWH,
aHUMaIuu (MYyJbTHILIMKANUY, OXuBIeHUS). CodyeTaHHe KOMMEHTApHEB IPENOAABaTENsI C
BUACOMH(OpMaIell WM aHWManueld 3HAYUTENbHO aKTHBH3HMPYET BHHMAHHME CTYICHTOB K
COIEPKAHUIO H3JIaraeMoro IpernojaBaresieM y4eOHOro MaTepHana M IOBBIIIAET HHTEPEC K
HOBOM Teme. OOyueHWe CTAHOBHTCS 3aHMMATEIBHBIM H OSMOLMOHAJIBHBIM, TMPHUHOCH
3CTETHYECKOe YIOBIETBOPEHHE CTYNEHTAM M IOBBINAS KAYECTBO HM3JIATAeMOM HH(BOPMAIWH.
DddexTuBHEE UCTIOMB3yeTCs YUeOHOE BpeMsl JIEKIIUH, COCPEIOTOUNB BHUMAHUE Ha 00CYKICHUH
Haubonee CI0XKHEIX (parMeHTOB y4ebHOro Marepraia. MHTepakTHBHAS JTEKIHU COYeTaeT B cebe
IpEeNMYIIecTBA TPAOWIMOHHOTO crmocoba o0ydeHWs IOA pPYKOBOJACTBOM I€farora H
HHIMBHYAILHOIO KOMIEBIOTepHOro obydenus. Hapsany ¢ mHGopManunoHHO-IIO3HABATEILHEIM
CONEpIKAHMEM MHTEPAKTHBHAS JIEKIWS HMEET OMOIMOHAIBHYIO OKpacKy —Omaromaps
HCIIOJIb30BAHMIO B IIPOIIECCE €€ HM3JIOKEHHUsS KOMIBIOTEPHBIX ClIalzoB. 3apaHee rOTOBSCH K
JIEKIIAH, Ha KOMIIEIOTEpe B mpmitoxenwun «Power Point» mporpammsl «Office» paspabaTeiBaeTcs
HEOOXOAMMOE KOJIMYECTBO CJIaii[oB, MOMONHSAS BHICOMHPOPMALUIO HA HHUX 3BYKOBBIM
COIPOBOXKIECHHEM M DJIeMEHTaMH aHuMaru. 11 IpoBeNeHHMS HMHTEPAKTHBHOH JICKIIUH

i



UCIOJB3yeTCs  KOMIBIOTEpHAsS TEXHHKAa C COBPEMEHHBIMH CpEACTBAMH  ITyOJIHMYHON
JIEMOHCTpallMd BHU3YaJbHOTO M 3BYKOBOTO y4eOHOro Marepuana. B mpomecce H3I0XKEHHS
JEKIUN IpeCTaBiseTcs HHGOpMaNus Ha claiijie B KauecTBe WUTIOCTPAIMH. DTO CIIOCOOCTBYET
JTydiieMy YCBOEHHIO y4eOHOTO Marepuana CTyACHTaMH. JIeKIusa-BU3yaln3alus IpeICcTaBIAeT
coboif Bm3yampHyI0 (opMy TNOAadd JEKIHOHHOro Marepuana cpeacrBaMu TCO wiH
ayIUOBHICOTEXHUKH (BHAEO-TEKIMs). UTeHHEe TaKOW JEKIMHM CBOAWTCS K Pa3sBEPHYTOMY HIIH
KpaTKOMy KOMMEHTHPOBAHHIO IIPOCMATPHBAEMBIX BH3YaJIbHBIX MAaTepHANOB (CIaliIoOB H
BHAIEO(PUIBEMOB).
Takum 06pa3oM, Ha HHTepaKTHBHBIE GOPMBI IIPOBEIECHNS JEKIUOHHBIX 3aHATHII (Bcero 29

9acoB) MPUXOMUTCS 54% BpeMeHHM HHTEPAKTHBHBIX (OPM ayTUTOPHBIX 3aHSTHH.

6. OIEHOYHBIE CPEJICTBA JJIsI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH,
ITPOMEKYTOYHOI ATTECTALIH IT0O UTOT'AM OCBOEHHWSI JACIHUTLIMHBI
A YYEBHO-METOINYECKOE OBECIIEYEHHE CAMOCTOSITEJIbHON PABOTHI
CTYIEHTOB

OueHo4YHbBIE CPEACTBA 11 TEKYIIEr0 KOHTPOJIA yCIIeBAeMOCTH:

a) pelIeHue 3a1ad 1o u3y4aeMoi TeMe Ha IPAKTHYECKUX 3aHITHSX;

0) YCTHBI WM NHCHBMEHHBIM OMPOC CTYACHTOB BO BpEMS JIEKIHU IO H3y4aeMOMY
MaTepuay.

OCHOBHEIM OILIEHOYHBIM CPEIACTBOM  TEKYIEro KOHTPOJS YCIIEBAEMOCTH SIBIISIETCS
PEUTHHT-KOHTPOJIb. Beero mo AUCIUILTHHE TPOBOAUTCS 3 peHTHHT-KOHTPOJIS.

Bompock! ajst poBeJieHUs] TEKyLIero KOHTPOJI, IPOMEKYTOUHOH aTTeCTalliy MO0 MTOraM
OCBOECHHUS JIEKIMOHHOIO MaTepralia U JUIS KOHTPOJIS CaMOCTOSTENIbHOM paboThl 00ydaromerocs
II0 OTAEIBHBIM pa3lienaM AUCHUILIAHEL.

B kauecTBe y4eOHO-METOAMYECKOrO MOCOOMS UL CaMOCTOSTENbHON paboThl CTyIEHTaMU
MOTyT OBITP HCIOJB30BaHBl YKa3aHHBIE BBINE IIOCOOHS H HpI/IBeI[eHHBII/I HUXKE CIIHCOK
JUTEPATYPHI M HHTEPHET-CAUTOB 110 OHOTEXHOJIOTHH.

Bomnpoce! 1151 peHTHHT-KOHTPOJISA
1-i peHTHHT-KOHTPOJIb:
1. Uro Takoe MexIyHapomHAs cHCTeMa euHHUL u3Mepenus CH?
2. Ou3nYeCKHe MOCTOSHHBIE U CBSI3b BHECHCTEMHBIX eMHUI ¢ equHunamu CH.
3. Tumns! HeHTpUQYT U TUIBI POTOPOB.
4. IlpaBumna paGoThI Ha [EHTpU(YTax U TeXHUKA O6E30IIaCHOCTH.
5. Uto Taxoe mpenapaTHBHOE HEeHTpU(yrupoBanue?
6. Uto Takoe aHATUTHYECKOE EHTPUPYTHpOBaHUE?
7. CBeTOBOH MHKPOCKOII U €r0 YCTPOMUCTBO.
8. DNeKTpOHHBIN MHUKPOCKOIL ¥ €0 YCTPOKUCTBO.
9. CoxpaHeHHEe MUKPOCKOITHIECKUX N300paKEHUH M UX IIPECTaBIICHHE.

2-ii peHTHHT-KOHTPOJIb:

1. I'ensl u cTpyKTypa reHoma.

2. OyHKINH HYKJIEHHOBBIX KUCIOT.

3. MeTtons! BeIIENEHUS U pa3feicHNs HyKIEHHOBBIX KUCIIOT.

4. KT0 sSBIISETCS OCHOBOIIOIOKHUKOM IeHETHIECKON HHKECHEPHH?
5. Ha3oBHTE OCHOBHEIE 3TallbI IPOBEACHHS TeXHONOTHU pekoMbuHanTHBIX JIHK.
6. MonexysipHas 6uosorus 1 6nonH(GopMaTHKA.

7. Kem pazpabotan u mpemnoxesr merox [TIP?

8. Kakue cymectByroT BapuanTsl [IL[P?

9. Kakue sransl He0OXOAUMO BBIIONHUTE IpH ipoBeaeHuu [1LIP?
10. Yro Takoe ceKBeHUpOBaHKE?



11. Kakue MeTOIBI OLpe/IEICHHS IIEPBUYHON HYKISOTUAHON nociaenosaTensaoct JJHK
CYIIECTBYIOT.

3-# peliTHHI-KOHTPOJIb:

1. Kakue MeTOIbI OYUCTKA HMMYHOTJIOOYINHOB CYLIECTBYIOT?

2. Yto Takoe MMMYHOIPEIUTIATAINS, IMMYHOOIOTHHT ¥ KIMMYHOQHAIIA3?

3. Kakue MeToIbI MacC-CIIEKTPOMETPHY HCIIONB3YIOTCS I aHaIN3a MaKpPOMOIIEKY?
4. Kakue MeTOIBI 37eKTpo(opesa HCIOIB3YIOTCS AT pa3fesIeH s MaKpOMOJIEKYI?

5. Kakwue BuIBI XpoMaTOrpadMuecKuxX METOI0B MCIIOIb3YIOTC UL pa3/Ie/ICH s, BBIACICHUS U
OYHCTKH MaKpOMOJIEKyn?

6. MeTob! CIIEKTPOCKOIIMH B CBETOBOH U yIBTPa(QHONETOBOM 00NACTIX CIIEKTPA.

7. MeTon 57eKTpOHHOTO ITapaMarHUTHOIO PE30HAaHca.

8. MeTop! IeTeKTHPOBaHUS U U3MEPEHHS PaJIMOAKTHBHOCTH.

9. Texauka 6€30macHOCTH IIpH PaboTe C PaAHOU30TONIAMH.

BOIIpOCLI K 3K3aMECHY M0 JUCIUIIJIUHE:

. UTo Takoe MeXIyHapoHas cucTeMa etuHUL n3mepenns CH?

. ®u3nyYecKue NOCTOSHHBIE U CBSI3b BHECHCTEMHBIX eIMHHUI] ¢ enuHunamu CH.

. Tuns! neHTpUYT U TUIIEI POTOPOB.

. IIpaBuna paGoThl Ha HeHTpU(Yyrax u TeXHUKA OE30IIaCHOCTH.

. UTto Takoe mpenapaTuBHOE NEHTPH(GYTHPOBaHHE?

. UTo Takoe aHAJUTHIECKOE LIEHTPUPYTHPOBAHUE?

. CBeTOBO# MHKPOCKON U €r0 yCTPOHCTBO.

. DNIEKTPOHHBINA MUKPOCKOII U €T0 yCTPOHCTBO.

. CoxpaHeHHe MAKPOCKOITMYECKUX U300paKeHUM M X [IPEAICTaBICHHE.

10. Ha30oBHTE OCHOBHBIE JTaIlbI IPOBEIEHHS TeXHONOTHY peKoMOHHaHTHBIX JIHK.

11. Monekysipaast 6uonorust 1 6uonHpOpMaTHKa.

12. Kem paspaGoTan u npenioxes Metox [IIP?

13. Kakue cymectByrot BapuasThl [111P?

14. Kakue 3Tamsl Heo6XOAMMO BBIMONHUTD pHU nposeaeHud ITI[P?

15. Yto Takoe ceKBEHUPOBAHUE?

16. Kakue MeTOIBI OIIpeIeICHUS IEPBUYHON HYKJIEOTHIHOM [1OCIEI0BATSIBHOCTH JHK
CYILIECTBYIOT.

17. Kaxve METOIBI OYHCTKH HMMYHOTJIOOYTHHOB CYIIECTBYIOT?

18. UTo Takoe IMMyHOIIPEMIIATALHS, AIMMYHOOIOTHHT 1 KFMMyHOAHAJIU3?

19. Kakwe MeTOIB! MacC-CIIEKTPOMETPUH HCIIONB3YIOTCS I aHATN3a MAaKpPOMOJIEKYJ1?
20. Kakme MeTOB! 3MeKTpodopesa UCIOMB3YIOTCS I pa3Ie/ieHUs MAKpOMOJIEKYJT?
21. Kakue BHIBI XpoMaTorpapuuecKiux MeTOI0B HCIOJIB3YIOTCS IJIsl pa3feIeH s, BEIICTICHUS 1
OYHCTKH MaKpOMOJIEKYJ?

22. MeTozbI CHEKTPOCKOIIUHM B CBETOBOI 1 yIbTpadHONIeTOBOM 001aCTsIX CIIEKTpa.

23. MeTo 3eKTPOHHOTO ITapaMarHUTHOTO PEe30HAHCA.

24. MeTonb! IETEKTUPOBAHUS  H3MEPEHUS PaTHOAKTUBHOCTH.

25. Texnuka 6€30IIacHOCTH IpH paboTe ¢ paIuOU30TOIIAMH.
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KpnTepml OL[EHKH Ka4YeCcTBa 3HAHHUI CTYJAEHTOB M0 JUCHHIIIHHE
«AHAIATHYECKHE H3MEPEHUSA B OHOTEXHOJIOTHID)

O1eHKa «OTJIMYHOY BBICTABIISIETCS CTYJACHTY B CiIydac I‘JIYGOKOFO 3HaHUA IIPOrpaMMHOI0
MaTte€puaia, CBOOOTHOIO BIAACHUS CIeIHaTbHON TCpMPIHOJIOFHCﬁ, rpaMOTHOTO PpEYEBOro
H3JI0KCHU MaTepHhaiia, OTBETa Ha BCC JOIIOJIHUTEIIBHBIC BOIIPOCHI, C IPUBEACHUEM ITPUMCPOB.



Onenka «XOPpOIIIO» BBICTABJIACTCA CTYACHTY IIPpH FJIY6OKOM 3HAaHHUH MaTcpHaia, BJIaJCHUN
CHEeHATIbHON TepMI/IHOJIOFHCfI, HO ¢ HEKOTOPBIMH HETOYHOCTAMM IIPH OTBETE, IIPU 3aTPyAHCHHUH
B OTBE€TC Ha OJHUH HU3 OOIIOJIHHUTECJIBHBIX BOIIPOCOB.

OHGHKa «YIOBJIECTBOPUTEJIbHO» BBICTABJIICTCA CTYHACHTY 3a HOBerHOCTHBIﬁ OTBET,
HCYMCHHUC BIIaaCTh CHENUAIbHON TCpMHHOJIOFPICfI, 3aTPYAHUTCIIbHBIC OTBCTHI Ha
JOIIOJTHHUTEIBHEBIC BOIIPOCHI, 34 OTCYTCTBHAE OTBETA Ha OJHH U3 TPEX BOIIPOCOB ounera.

Ornenka «HEYIOBJICTBOPHUTEIIBHO» CTABUTCA CTYACHTY, HE JaBIIEMY OTBET Ha JBa BOIIpOCa
6I/IJ'IeTa, HE BJIIAACKOIIEMY TEPMUHOJIOI Heil 10 IUCIUIIINHE, IpyH OTCYTCTBHH OTBETOB Ha
AOIIOJIHUTECJIIBHBIC BOIIPOCHI IO IIPOrpaMMme.

«3auTeHO» COOTBETCTBYCT OTBECTYy CTYAC€HTa Ha OLUEHKH «OTIHYHO», «XOPOIIO»,
«YOOBJICTBOPHUTCIILHOY.
«He 3auTeHo» COOTBETCTBYET OTBETY CTYJACHTA Ha OLICHKY «HCYAOBJICTBOPUTEIILHOY.

7. YYHEBHO-METOANYECKOE U NTH®OPMAINIMOHHOE OBECHE‘IEHHE
JUCIUIIJINHBI

a) OCHOBHAs JIHTEPATypa

1. IIpuHIUIEI ¥ METOABI OMOXHMHM W MOJIeKyspHOH Ouomormu / pen. K. Yuncom m JIk.
VYonkep; mep. ¢ auri. — 2-¢ u3x. — M.: BUHOM. Jlaboparopus 3nanui, 2015. — 848 c.

2. HanoGuorexnonoruu: npaktukym / pen. A. b. Pyous. - M. : BMUHOM. Jla6oparopus 3HaHHIA,
2012.-384 c.

3. Topnenko, B.A. Hayunsie ocHoBbl 6uoTexnonoruu. Y. I. HanoTexHOIOTMM B 6MOJIOTHY !
y4e6. nocobue / H.M. Kyrysosa, C.K. Ilstynuna, B.A. I'opnerko .— M. : [Ipomereii, 2013 .—
262 c. ;

4. VmxeHepHas GMOTEXHONOTHS: OCHOBBI TEXHOJIOTHH MHKPOOHOIOTHYECKHX IIPOM3BOACTB /
Jlykauwmu A.B. - M.: HUL] UTHOPA-M, 2015. - 312 c.

0) JomoTHUTEJIbHAS JIUTEPATYpPa

1. Kanmammwkoa E.A. Kierounas wWHXeHepHs pacTeHmil: YueOHoe mocobue / E.A.
Kanammaukosa. M.: U3ga-s0 PTAY-MCXA, 2012. 318 c.

2. OcHOBBl MHKPOOHOIOTMHM M OJKOJIOTWYECKOM OGumoTexHomoruu: YueGHOe mocobue /
B.C.KcenodonTos - M.: U]l ®OPYM, HUL[| UHD®PA-M, 2015. - 224 c.: ISBN 978-5-8199-
0615-6

3. VmxeHepHas OGHOTEXHOIOTHS: OCHOBBI TEXHOJOTHH MHKPOOHOJOIHYECKHX IIPOM3BOJACTB /
Jlykauun A.B. - M.: HUL] UHOPA-M, 2016. - 312 c¢. ISBN 978-5-16-011479-8

4, CoBpeMeHHBIE HPOOIEMBI H METOABI OMOTEXHONOTWH [DJIEKTPOHHBIA Pecypc]: 3JIEKTPOH.
yue6. mocobue / H. A. Boiinos, T. I'. Bomosa, H. B. 3060Ba u np. ; nox Hay4. pex. T. I
Bomnogoit. Kpacaospek: UIIK COY, 2009.

B) NuTepHET-pecype

1. http://www.biotechnolog.ru/ - Kyssmuna H.A. OcHOBBI GuoTexHONMOTHH: yueOHOE mocobue
JUTSI CTYIEHTOB OHOJIOTHYECKOTO (haKyIbTeTa.

2. http://bio-x.ru/ - InTepHET-MOpTAI 110 OHOTEXHOJIOIHH
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3. http://molbiol.ru — IHTEpHET-NIOPTA 110 KIACCHYECKOH U MOJIEKYIAPHOH OHOIOTHH

4. NaTepreT-)ypHAI «KoMMepueckas GHOTeXHONOTH» http://www.cbio.ru/

3. - Hayunasg JICKTPOHHAS oubanorexa (H3b) www.elibrary.ru
6. http://www.ncbi.nlm.nih.gov/ - National Center for Biotechnology Information

7. http://www.rusbiotech.ru/data_base/ - ba3a nanHbBIX Pyc6norex

8. http://www.biotechnologie.de/ - TI'epmaHckas wuHbOpMalMoHHad muardopma IO
OMOTEXHOJIOTHH

9. http://bio-m.org/ I'epmanckuit OrnoTexHOMOTHIECKHH Kiactep BioM

S.MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHHME
JTUCHUITIJINHBI «AHajmmTHYecKHE H3MepPeHUs B OMOTEXHOJOT U

JIeKIIMOHHBIE ¥ MpaKTHYECKHE 3aHSATHS IpoBoxsATcs B aymutopuu Kadenapel BOCT (ayn.
503-3), 060pyIOBaHHOM KOMITBIOTEPaMH, IPOEKTOPOM U HHTEPAKTHBHON JOCKOIA.

ITporpamma cocrasiena B cootserctBur ¢ PI'OC BO no HanpasieHuI0 «bBHOTEXHIYECKHE
CHCTEMBI ¥ TEXHOJIOTHM», (ITPOQHIIb MOATOTOBKY « BHOMEIUIIMHCKAsS HHKEHEPHS ).

PaGouyio mporpaMmy COCTaBHJI JIOLEHT Kadenpel BHOMETMIIMHCKHX 3JIEKTPOHHBIX
cpencts u Texnonoruii (BOCT), kanauaaT GHOTOTHYECKUX HAYK

7 Z é 2L TurtoB Urops Hukomnaesuy.

Penensent IlepeBosunkosa H.A., 1.6.H., mpodeccop, PI'BY «BHUN3K»,
r. Bmagumup. =

[IporpaMma paccMoTpeHa W omoOpeHa Ha 3acelaHMu  Kadenpbl buomemuIMHCKHX
DIIEKTPOHHEIX cpenctB u Texuonoruit (BOCT)

IIPOTOKOI N & or/6.0 4. 2015 ropa.

3aBenyrommii kKadenpoi @ JL.T.CymxkoBa

PaGouast mporpaMma paccMOTpeHa W 0JOOpeHa Ha 3aceJaHHH yIeOHO-METONUYECKOH
komuccun HanpasineHus 12.03.04 «broTeXHHIECKAE CHCTEMBI U TEXHOJIOTHHY

npotokon Ne & or 7 (;_\04' 2015 roga.

[Ipencenarens KOMUCCHH ( / JI.T.Cymxkosa
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