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Cocrasurens: M. A lllnupHasg, KaHauaaT OMOJIOTrHYECKUX HayK, JTOLEHT Kadeapsl OMOXUMHUU U
OMOTEXHOJIOTHUH, JIOIEHT

Pabouast mporpamMma ITUCHUIUIMHBI YTBEPKACHA Ha 3acelaHuu Kadeapbl OMOXUMUU U OMOTEXHOJIOTHUH, TPOTOKOJ
No 15 ot 15 urons 2018 .

3asenyromuii kadeapoit 1!/7) ( é;/( %b‘/ P.I. ®apxyTauHoB

JlononHeHus: U WU3MEHEHMs, BHECEHHbIE B paboOdyl0 MporpamMMmy IUCHUIUIMHBI, YTBEP)KICHBI Ha 3aceJaHuu
kadenpsl OMOXMMUM M OHMOTEXHOJIOTMH: OOHOBIICHBI TpPOrpaMMHOE obOecreueHue, mpodeccuoHaabHble 0a3
JAHHBIX U HHPOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI, TPOTOKOJI Ne 15 ot 25 anpens 2019 1.

3aBemyronuii kadenpoit / P.I. ®dapxyTauHoB

3aBenyromuii Kapempoi ; /) / é / u;,fﬂﬂb / PI.MdapXyTauHoB



Cnucok 10KyMEeHTOB U MATepHaJIoB

1. [lepeueHp IaHUPYEMBIX PE3YIBTATOB OOYUEHUS MO AUCHUIIIIMHE, COOTHECEHHBIX C

IUIAaHUPYEMBIMU PE3YNIbTaTaMU OCBOEHUSI 00pa30BaTeNbHOM MPOrpaMMBbl

2. llenb 1 MECTO TUCHMIUIMHBI B CTPYKTYpE 00pa30BaTeIbHOM MPOrpaMMBbl

3. Conepxanue paboyeit mporpammbl (00bEM JUCITUTIIINHBI, TUIBI K BUJIBI YI€OHBIX

3aHATUH, y4EOHO-METOIMYECKOE 00CCIIEUCHHE CaMOCTOSITEIIBHON paboThl 00yJarOIIUXC)

4. ®oHJ1 OLICHOYHBIX CPECTB IO JTUCIUIIIINHE

4.1. TlepeueHb KOMIIETEHIIMA C yKa3aHWEM JTarnoB WX (OPMHUPOBAHHUS B TIpoIEcCe
OCBOCHHS 00pa3oBaTenbHON mporpammbl. OmnucaHue TOKazarejleil HW KpUTEpUEB
OLICHUBAHMS KOMIETCHIIMHM Ha Pa3IMyYHbIX dTanax ux GopMUPOBAHUS, OMTMCAHUE TIKAJl

OLICHUBaHUA

4.2. TunoBble KOHTPOJILHBIC 3a/IaHUsI WJIM WHBIC MaTepUaibl, HEOOXOIUMBIE JJIsSI OLICHKH
3HAaHWUW, YMEHUW, HaBBIKOB U ONBITA JICATCIBHOCTH, XapaKTEPU3YIOUIUX 3TaIlbl
(dhopMHUPOBaHUS KOMIIETCHIIMH B MPOIECCE OCBOCHUS O0Opa30BaTEIIbHOM MPOrpPamMMBI.
MeTtouyeckue MaTepHalibl, OMPEACIISIONINE TPOIEYpPhl OICHUBAHUS 3HAHWKM, YMCHHH,
HaBBIKOB U OTIBITA JIEATEILHOCTH, XapaKTEPU3YIOIINX Tanbl (POPMHUPOBAHUS

KOMITIETEHIINHN

5. YuebHo-MeToudeckoe ¥ HHGOPMAITMOHHOE 00ECTICUCHUE TUCITUTIITNHBI

5.1. IlepedyeHb OCHOBHOM W JJOTIOJHUTEIBLHON yU4eOHOU JIUTEpaTyphl, HEOOXOAMMOM IS

OCBOCHHA NJHUCLHITIINHBI

5.2. Ilepedenpb pecypcoB HHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu «MHTepHeT» 1

nporpaMMHOI0 O6CCHCLICHI/I5[, HCO6XOI[I/IMBIX JJI1 OCBOCHHUA U CIHHITIINHBI

6. MarepuanbHO-TeXHUYECKas: 0a3a, HeOOX0UMast JIsl OCYIIECTBICHUSI 00pa30BaTEIIbHOTO

mpo1iecca 1o JUCIUTIINHE




1. IlepeyeHb MIaHUPYEMBbIX Pe3yJILTATOB 00yUYeHHS MO JMCUUIJINHE, COOTHECEHHBIX

¢ IJIAHMPYeMBbIMH Pe3yJIbTaTaMM 0CBOEHHUSI 00pa30BaTeIbHON MPOrpaMMBbl

(c opuenmayuet Ha KapmMovl KOMNEMeHYUlL)

B pesynbrare ocBoeHHs 00pa3oBaTeIbHON MPOTPAMMBI OOYJAFOIINICS JOJIKEH OBJIAJICTh
CIIEAYIOIIMMHU pe3yibTaTaMu 00y4eHHUs 110 JUCIUILINHE:

Pesynbrarsl o0yueHns

dopmupyemast KoMIeTeHIU (C
YKa3aHHEM KoJa)

IIpumeuan
ue

3HaHus 3HaTh: OCHOBHBIE (DHII0COPCKUE KOHIIECTIIIUN OIIK-8 -ciocobHOCTh
€CTECTBO3HAHMS U UCTOPHUIO MX HCIIONB30BaATh PrIIOCOpCKHE
BO3HUKHOBEHUS KOHICIIIIHUN €CTECCTBO3HAHUA IS
(hopMUpOBaHUS HAYIHOTO
MHUPOBO33PCHUA
3HaTh: OCHOBBI ITK-7-roroBHOCTH OCYIIIECTBIATH
Hpo CKTI/IpOBaHI/IH MMPOCKTUPOBAHUEC N KOHTPOJIb
TEXHOJIOTUYECKMX TIPOLECCOB M  COOJIONEHUS OHOTEXHONOrMYECKUX MPOLIECCOB.
HOPM TEXHOJIOTHYECKOTOPEIKHMA
YmeHust VMeTh: 060CcHOBaATL POk dBomooHHOoM ugen | OIIK-8 -cniocobHocTh
B OMOJIOTHYECKOMMHUPOBO33PEHUN HCTIONB30BATH uIoCOpCKIe
KOHICIIIIHUNW €CTECCTBO3HAHUA I
(hopMUpOBaHUS HAYIHOTO
MHUPOBO33PCHUA
YMmeTs: HCIIOJIb30BaATh 3HAaHUA OCHOB | ITK-7-roTOBHOCTh OCYIIIECTBIISITh
TEXHOJOTHYECKHUX MPOIIECCOB M COOMIONECHUS MPOEKTUPOBAHUE U KOHTPOJIb
HOpM TEXHOJOTHUYECCKOTO pe}KI/IMa PRI | OMOTEXHOIOTHYECKHX IponecCCOB.
obecrieueHus BBICOKOA((HEKTUBHOTO u
IKOJIOTHYECKH YUCTOTO TIPOU3BOJICTBA
BHaﬂeHH’/I Bragers: moustuiiaeiM 1 TepmuHOIOTHYeckuM | OIIK-8 -criocobnocTh
E)I:E)IKH annmapaTtoM JIUCIIUILTHHEL MCIONB30BaTh Guocodckre
NeATeIbHOC KOHICIIIIUNW €CTECCTBO3HAHUA IS
™) (hopMUpOBaHUS HAYIHOTO

MHUPOBO33PCHUA

BJ'I&I[CTBZ HaBbIKaMU ITPUMEHECHUSA COBPEMEHHBIX
BBICOKOTEXHOJOTHYCCKUX ITPOLECCOB

ITK-7-roroBHOCTH OCYIIIECTBIATH
MIPOCKTUPOBAHUE B KOHTPOJI

OMOTEXHOJIOTHYCCKHUX IponeCCoB.




2. egb 1 MeCTO TUCUMILVIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM NMPOrpamMMbl

b1.B. BapuarusHnas yacte O] 00si3aTenbHble AMCIUILUIMHBI J{uciuminaa uydaercs Ha 2 Kypce, B 3
cemecTpe.
[enbto ocBoeHUS AUCUUIIITUHBI «II[pOMBIIIITIEHHAS] SH3UMOJIOTUS» SIBIIETCA MOJIy4YEeHUE
MarucTpaHTaMH 3HaHUK 00 0COOCHHOCTIX OMOTEXHOJOTHYECKUX MPOIIECCOB C ydacTHeM (hepPMEHTOB.
Crioco6cTBOBATH UCIOJIB30BAHUIO MOTYYEHHBIX CBEICHUN B COOCTBEHHBIX HAYYHBIX UCCIIEIOBAHUSIX.
[IpoMbInieHHas PH3UMOJIOTHUST W3Yy4YaeTcsi MarucTpamMu B TpPETheM ceMmecTpe. BxomuT B 1Mk
npodeccuoHanbHbIX AUCHUIUIMH. [locne u3ydeHuss HTaHHOTO MOJYNS BBIMYCKHUK JOJKEH OBITh
MOJITOTOBJIEH K JEATENIbHOCTU IO U3y4eHHIO ()epMEHTOB U (EPMEHTHBIX CHUCTEM, HMCIOJb3YIOUIUXCS B
TEXHOJIOTMYECKHX Mpolieccax. JlomKeH 3HaTh METO/AbI U CPEICTBA MPEOJOJCHUS Pa3IMUHbIX (PAKTOPOB,
CAEPKMBAIOIIMX BHeApeHue (epMEeHTOB B MPOIECChl MPOU3BOJACTBA U  pa3iuuHble cdepbl
KHU3HEACITETbHOCTH YeIOBeKa.
Kypc IlpombliiiieHHass SH3UMOJIOTHS CBsI3aH C OMOJOTMYECKMMHU JMCLUUIIMHAMHU OakanaBpuara —
MOJICKYJIIPHOW OMoJIoTHei, OMOXUMHUEH, SH3UMOJIOTHEH, OMO(U3UKON, MUKPOOHOJIOTHEH.
[IpenmecTByomUMH KypcaMH, Ha KOTOPBIX HEMOCPEICTBEHHO Oa3upyeTrcs JaHHas TUCIUIUIMHA,
apisitores «MMMoOmm3anus B OMOXUMHUM U OHOTeXHOJIOTHH», «COBpeMEeHHbIE OMOTEXHOJOTUYECKUE
MpoU3BOACTBa», «CTPyKTypa U (PyHKIIMH MaKpOMOJIEKYID.




Conep:xanune padodeit nporpaMmbl (00beM TUCHHUILUIUHBI, TUIIBI U BUAbI Y4eOHBIX 3AHATHH,
yueOHO-MeToan4YecKoe o0ecredeHne CaMmoCTOSITeIbHOM padoThl 00y4YaIOIMXCH)

Coneprxkanue pabouelt mporpaMmbl npeacTanieHo B [Ipmnoxenun Ne 1.



4. ®OoH/1 OLIEHOYHBIX CPEACTB M0 IUCHUIINHE

4.1. [lepeyeHb KOMIIETEHIIUI ¢ YKa3aHWeM 3TanoB UX (OpMHUPOBAHNS B NPoLEcCe OCBOCHUS

o0pa3oBaresibHOI MporpaMmmbl. OnucaHne Noka3zaresieil 1 KpUTEPHUEeBOLEHMBAHUS

KOMIIETeHIMH Ha PA3JIUYHBIX 3TAMMax UX (l)OpMPlpOBaHI/lSI, OINMCaHHE HIKAJI OLICHUBAHUA

Kox u popmynuposka komnereriuu OIIK-8 -crmocoOHOCTh MCIonb30BaTh Gritocodckue

KOHIIEMIINHA €CTECTBO3HAHUS JUId (DOPMHUPOBAHHS HAYYHOTO MUPOBO33DEHUS

Oran (ypoBeHb)
OCBOCHUS
KOMIICTEHIINH

[Tnanupyemslie
pe3yiIbTaThl 00y4eHUs
(mokazaTenu
JIOCTYOKEHUS
3aJJaHHOTO YPOBHS
OCBOCHUS
KOMIICTEHIINH)

HecdopmupoBanHOCTH
KOMIICTCHIIUH (HE 3aY4TCHO)

CdopMupoBaHHOCTH
KOMIICTCHIIUH (3a4TEHO)

He 3naer (He opuenTHpyercs)
Jlomyckaet rpyOble OIHOKH

JleMOHCTpUpyeTYaCTHYHBIE
3HaHMS 0€3 TPyObIXONTHO0K

[lepBriii aTan 3HATh: OCHOBHEIE He 3HaeT OCHOBHBIE | JleMOHCTpHUpYeT B LICIIOM

(YpoBeHB) ¢dmrocodckue ¢dmrocodckue KOHLICIIIINK | BEPHOE, C HEKOTOPbIM
KOHIICITIIHH €CTECTBO3HAHUSA U HCTOPHUIO | KOJIUYECTBOM HETOYHOCTEH U
€CTECTBO3HAHUS U HMXBO3HHKHOBEHMS omuboK, 3HaHHe (OCHOBHBIX
HCTOPHIO UX ¢durocodckux KOHIICITIIHI
BO3HHKHOBEHMS €CTECTBO3HAHUSA M HUCTOPHUIO HX

BO3HHKHOBEHMS

Bropotii aTan VYMmerts: obocHoBath | He ymeer camocrosrensHo | Ha YAOBJIETBOPUTEIHEHOM

(YpoBeHB) pOJNb  DBONIONUOHHON | 00OCHOBATH pONb | ypOBHE MOXET  00OCHOBAaTh
HJeU B OHOJIOTHYECKOM | 3BOIIOLMOHHOM HIIEeH B | pOJIb SBONMIOLIMOHHON UJEH B
MHPOBO33PEHUH OHOIOrHYECKOM OHMOJIOrUYEeCKOM MHUPOBO33PCHHUU

MHPOBO33PEHUH

Tperuii aTan
(YpoBeHB)

Bnanets: IloHITHHHBIM
U TePMHHOJIOTUYECKUM
anmapaToM
IMCIUIIINHEL
TPOMBIIILICHHAS
DH3UMOIOT U

He BJIaACCT IIOHATHUAMUA U

TEPMHUHAMHU JUCHHUILTTMHBI
«HpOMLIHIJ'IeHHaH
OH3UMOJIOT U

Ha YIOBIETBOPUTEIHHOM
YpOBHE BIafeeT MNOHATUSIMH U
TEpMHUHAMHU JIICIUTUTAHBL
«IIpombInuieHHAs
SH3UMOJIOTUS»

Kon ndopmynupoBkakoMIeTeHIIUN
Y KOHTPOJIb OMOTEXHOJIOTMYECKUXITPOLIECCOB.

[TK-7-rOTOBHOCTbH OCYIIECTBIISITH IPOECKTUPOBAHKUE

Oran (ypoBeHb)
OCBOCHUS
KOMIICTEHIINH

[Tnanupyemslie
pe3yiIbTaThl 00ydeHUs
(mokazaTenu
JIOCTYKEHUS
3aJJaHHOTO YPOBHS
OCBOCHUS
KOMIICTEHIINH)

HecdopmupoBanHOCTH
KOMIICTCHIIUH (HE 3aY4TCHO)

CdopMupoBaHHOCTH
KOMIICTCHIIUH (3a4TEHO)

He 3naer (He opuenTHpyercs)
Jlomyckaet rpyOble OmHOKH

JleMOHCTpUpyeTYaCTHUHBIE
3HaHMS 0€3 TPyObIXONIHO0K




[lepBriii aTan 3HaTh:0CHOBBI He 3HAET OCHOBBI | JleMoHCTpHUpYeT B LIETIOM

(YpoBeHB) MIPOEKTUPOBAHUS MIPOEKTUPOBAHUS BEpHOE, c HEKOTOPbIM
TEXHOJIOTUYECKHUX TEXHOJIOTHYECKHX MPOIIECCOB KOJIMUECTBOM HETOUHOCTEH U
IIPOLIECCOB U u coOmoneHns HOPM | OMIUOOK, 3HaHUe OCHOB

COOIONICHNST HOPM
TEXHOIOTHYECKOTO
pexuma

TEXHOJIOI'MICCKOropeKnmMa

MPOCKTUPOBAHHS
TEXHOIOTHYECKUX TPOLIECCOB K
coOmoneHns HOPM
TEXHOIOTHUECKOTOPeKIMa

Bropotii aTan VYMeETh: UCIIONB30BaTh He ymeer camocrostensno | Ha YIAOBJIETBOPUTEIHEHOM
(YpoBeHB) 3HAHUSA OCHOB | HMCIOJIL30BaTh 3HAHHUSI OCHOB YpOBHE  UCHOJIB3YeT  3HAHUS
TEXHOJIOTHYCCKUX TEXHOJIOTHYECKHUX IPOLECCOB | OCHOB TEXHOJIOTHYCCKUX
MIPOLIECCOB H | U COOIIONEHHS HOPM | TIPOIIECCOB M COOIONCHHS HOPM
COOIIONEHHS HOpPM | TE€XHOJOTHYECKOTO pekuMa | TEXHOMOTHYECKOTO PeXUMa IS
TEXHOJIOTUTYECKOTO ISt obecrieuenust | obecrieucHus
pexxuma JUIsl | BBICOKOI()(EKTHBHOTO 1 BBICOKOA(()EKTHBHOTO
obecrieueHust JKOJIOTUYECKHU YHCTOTO HIKOJIOTUTYECKU
BBICOKOA()()EKTUBHOT'O MIPOU3BOACTBA YHCTOTO
i JKOJIOTUYECKHU MIPOU3BOACTBA
YUCTOTO MIPOU3BOJICTBA
Tpetuit aTan Bnaners: HaBeIKamMu | He BlajgeeT HaBeIKaMH | Ha YAOBJIETBOPUTEIHEHOM
(YpoBeHB) MIPUMEHEHUS NPUMEHEHUSI  COBPEMEHHBIX | YPOBHE  BIIaJie€T  HaBBIKAMH
COBPEMEHHBIX BBICOKOTEXHOJIOTHYCCKUX MIPUMEHEHUS COBPEMEHHBIX
BBICOKOTEXHOJIOIMYECKU | MPOLECCOB BBICOKOTEXHOJIOTHYCCKUX

X IMpoueccoB

IIpo1eCcCoB

KpurepusiMu o1ieHUBaHUS SBIISIOTCS OLIEHKH, KOTOPBIE BHICTABIISIIOTCS IPENOAABATEIEM 32 BH/IBI
JEATeIIbHOCTH (OLIEHOYHBIE CPE/ICTBA) 10 UTOTaM U3y4YEHHS pa3/ieioB TUCIUITIHNHEL.

CucteMa KOHTPOJIS 32 XOZIOM M KaueCTBOM YCBOCHUS CTYJCHTaMH COJCp KaHUS TaHHOM
JIMCLUIUIMHBI BKIIOUAET CIIEAYIOUINE BUIBL:

1) Tekymuii KOHTPOJIb — IIPOBOJUTCS CUCTEMATUYECKHU C LIEJIbI0 YCTAHOBJICHUS YPOBHS OBJIAJICHUS
CTyJICHTaMH y4eOHOro MaTepuaia B TeueHue cemecrpa. K ¢opmMam Texymero KOHTpOIS OTHOCSTCS:
WHIUBUAYaJIbHBINA OMPOC, IPOBEPKA PA0OYHX TETPaAACH C BHIMOJTHEHHBIMU TPAKTUYECKUMHU padOTaMH U
JOMAIIHAMH 3alaHUSIMU. BBITTONTHEHNE 3THX paboT sABISETCS 0053aTeIbHBIM Ul BCEX CTYICHTOB, a
Pe3yabTaTHI SIBISIOTCS OCHOBAHUEM VIS AOITYCKA K CIETYIOIINM (OPMaMKOHTPOJIS.

2) IpOMEKyTOUHBIN KOHTPOJIb — OLIEHKA YPOBHSI OCBOCHHUS MaTepuasa 1o pas3jenaM JUCIUILINHEL. B
KayecTBe ()OpM KOHTPOJISI BEICTYHAIOT KOHTPOJIbHASA PaboTa, TECTUPOBAHUS 110 MaTepHalaM
JVCIUTUTAHBL.

3) UTOTOBBIN KOHTPOJIb — OLIEHKA YPOBHS OCBOCHHUS AUCIUIUINHBI IO OKOHUYAHUH €€ U3Y4CHHS B
¢dbopmesauera.

[Tkanxel OEHUBAHUS:

«HE 3a4TE€HO» - MATUCTPAHT HE OCBOMJI IPOrPaMMy AUCHUIUINHBI, TJIOXO OPUEHTHPYETCS B
Marepuaie, 10IyCcKaeT Irpyoble OmnoOKHy;

«3aUTEHO» - MAarUCTPAHT JIEMOHCTPUPYET 0a30BbIe 3HAHUS B 00IACTH N3y4aeMOM JTUCIHUILIIMHBI, XOTS
MOXXET JJOIIYCKAaTh HECYIIECTBEHHBIE OIINOKN B TOIKOBAHUH OCHOBHBIX IOHATHH.

BOIIPOCBI K 3AYETYV:

1. ®yH1aMeHTAJIbHBIC U MPUKIIATHBIC aCTIEKThI (PEPMEHTHOMONOTEXHOIOTHUH.

2. CtpyKTypa, CBOMCTBA M MEXaHU3M JICUCTBUS OMoKaTanu3aTopoB. CXOJICTBO U OTIIMYHE
OMOJIOTMYECKUX KaTaIU3aTOPOB OTCUHTETHUECKHX.

3. IlpenmyiecTBa U HEIOCTATKU OMOKaTaNM3a MPU €ro UCHOJIb30BAHUH B TEXHOJIOTHYECKUX
npoleccax.

4. ®epMeHTBHIBIKCTpEMaTbHBIXYCIOBUAX. THakTHBanMsihepMeHTOB. DaKTOPBI, HHUIIUUPYIOIIIHE



JeHaTypanuio GepMEeHTOB.

5. MopaenupoBaHue U KHHETHKA IPOLIECCOB MHAKTUBAIIMU(EPMEHTOB.

6. Perenepanus pepMeHTaTUBHBIX CUCTEM, IPUMEHSIEMbIX BOMOTEXHOIOTHH.

7. Crabunuzanus (GepMEHTOB B OMOTEXHOJIOTHYECKUXCUCTEMAX.

8. Xumnueckas moaudukanus gepMmeHToB. IMmmooOmm3aius GepMeHTOB.

9.9KCTpeMO3UMBbl U UICTOYHUKHU UXITOTYyYEHUS.

10. CiocoObl KyJIbTHBUPOBAHUSIMHUKPOOPTaHU3MOBIO

11.Tepmo3umbl. CTPYKTYpHBIE U TEPMOJIMHAMHYECKUE OCHOBBI (DYHKITMOHUPOBAHUS TEPMO3UMOB
P BBICOKHUX TeMIIepaTypax.

12.Ucrionp30BaHUE IKCTPEMO3UMOB B OMOTEXHOJIOTHH.

13. Kunernueckas OCHOBa (EPMEHTATHBHOTO MHKpOaHaM3a. Meroapl JCTCKIIMU B
(dbepMeHTaTUBHOM  MHUKpoaHanu3e. lcmonp3oBaHME B~ MHUKpPOAHAIM3€  COMPSHKEHHBIX
(bepMeHTaTUBHBIX CUCTEM.

14. UmMmMmoOumm3oBaHHbIE PEPMEHTHI B MUKpPOAHAIH3e. AHATUTHYECKHAE MPOTOYHBIEPEAKTOPHI.

15. DepMEHTHBIE  MHUKPOKAJIOPUMETPUUYECKHUE  JIATYUKH. DepMEHTHBIE  AJIEKTPObI.
NMMmyHODepMeHTHbBIEIaTUHUKH.

16. buomroMuHeCHeHTHBIN MUKpoaHaan3. COMMMOOMIM30BaHHBICTIONH(PEPMEHTHBIC CUCTEMBI B
OHMOIFOMHHECIIEHTHOMAaHAIN3E.

17. DH3uMONaroaorusl. JH3UMOJUATHO CTUKA. DH3UMOTEpaIus.

18. HNmmoOunuzoBaHHbIE (EPMEHTHl Kak JICKAPCTBEHHBIE TMpernaparbl. AHTUTCHHBICE U
MMMYHOT€HHbIE CBOMCTBA UMMOOMIN30BaHHBIX epMeHTOB. DepMeHTHbIE IpenapaTbITHIa
—koHTelHepl. Micronp3oBaHuenIIo cOMBKauecTBe—KoHTeHepal.

19. IlpuMeHeHne UMMOOUITN30BaHHBIX (DEPMEHTOB B CTOMATOJIOTUH, O0(TATbMOJIOTUU, XUPYPTHUH.

20.TTepcrieKTHBHBIE HAPABIICHUS pa3BUTHs (PEPMEHTHONTEPAITUH.

21. ®epMeHTHI B XUMUYECKOUTTPOMBIIIJIEHHOCTH.

22. ®epMeHTHI B (hapMarieBTUYECKOMTTPOMBIIIIICHHOCTH.

23. ®epMeHTHI B MUIIEBOUTTPOMBIIIIEHHOCTH.

24.@epMeHThI KaK KOMIIOHEHTBI MOIOIIUX CpeacTB. Amunassbl. JInnassl. Llemttonasel. Okcuaassbl.
[IpoTeassl.

25.TlepcrieKTUBBI pa3BUTHS HHIYCTPHAIIBHOTO OMOKaTaIn3a.

26.DepMeHTAaTUBHOE MIPEBPALIICHUE PAIlEMAaTOB B SHAHTHOMEPHI. bBUOKaTaTUTUUYECKOE MOJIy4eHUE
MIPOCTAHOUIOB.

27.®epMeHTaTUBHAS MOAU(DUKALINS HYKIEUHOBBIX KHCIIOT, CHHTE3 OJIUI0- U MOJTUHYKICOTHIOB.

28.DepMEeHTATUBHBI CUHTE3 CaXxapoB.

29. buokxoHBepcHs PACTUTEIBHOTO Cbipbsi. DOEpMEHTATUBHOE TMOJYYCHHE TJIIOKO3bl W3
LEJUTI0I030 COIEPKAIIETO ChIPBSI.

30. KoncTpyupoBaHue OMOKaTaIn3aTOPOB U UX

UCIOJIb30BaHNE BOMOTEXHOJIOT I

31. DKcnepuMEeHTaIbHBIA aHaIM3 MPOCTPAHCTBEHHOUW CTPYKTYphlI depmeHTOoB. Kpucrammorpadus.
IBymepnas SAMP-cnekrpockonusi. [lpenackazanue CTpPyKTYpbl (EPMEHTOB C  IOMOIIBIO
KOMITBIOTEPHBIX METOJIOB MOJIEKYISIPHOTO MoJienupoBaHus. KBaHTOBOMEXaHUYECKHUE METO/BI.
Metoa MOJIeKYISIPHOMTMHAMUKH.

32. Hcnonb3oBanue pecypcoB Internet B mH)KeHEpHOU dH3UMOJIOTHH. KoMIIbIoTepHBIE 0a3bI
JAHHBIX.

33.benkoBas nrxxeHepus GpepMeHTOB. ParimoHanbHBIN 1U3aiiH WHIYCTPUATBHBIX (DEPMEHTOB.

34. HanpaBiieHHas SBOJIONMS WHIYCTPUATBHBIX (epMeHTOB (dBostonms invitro). CozmaHue
ounbmmoreku depmenToB. CiydaitHeiii myrareHes. CiydaiiHas pekoMOuHaIus (GparMeHTOB TeHa
invitro. OT60p (pepMeHTOB C ynmydlieHHBIMU CBOMCTBaMU. Kputepru oTOOpa MHIYCTPUATBHBIX
(dhepMeHTOB.

35.ITony4yenre XuMepHbIX U OU(YHKITMOHAIBHBIX (hepMeHTOB. [loydeHne moayCHHTETUYECKIX
(hepMEeHTOB U MX UCIOJB30BaHNE B KAY€CTBE MHIyCTPHAIbHBIX OMOKATaIN3aTOPOB.

36.Karanutnueckue antutena (ab3umbl). YepThl CXOACTBA M OTIAUYHS a03UMOB M (DEPMEHTOB.



CriocoObl mosryuenus ad3umoB. [IpakTuueckoe 3HaYeHUE a03UMOB.
37.Pubo3umsl.
38. HampaBiieHust 1 IePCIEKTUBBI PA3BUTHUS MOJICKYJISIPHOTO JU3aiiHa OMOKATaIM3aTOPOB.

IIIxane! orleHNBaHUA:

«HE 3a4YTCHO» - MAruCTPaHT HE OCBOWJI IPpOrpaMMy JUCIHUILIIMHBI, IJIOXO OPUECHTUPYCTCA B
Marepuaiie, I0IycKaeT Irpyobie OMMOKH, 3a/1a4a pelieHa ¢ OMMrOKamMu;

«3a4TEHOY» - MAarUCTPAHT JEMOHCTPUPYET 0a30BbIC 3HAHMS B 00IaCTH U3y4aeMOU TUCITUTUINHEI, XOTS
MOXET JOMYCKaTh HECYIIECTBEHHBIE OIMOKN B TOJIKOBAHUY OCHOBHBIX TIOHSITHH, 3a/1a4a perieHa

BEPHO.

4.2. TunoBble KOHTPOJIbHbIE 32IaHUS UJIM UHbIE MATEPHUAJIbI, HE00OX0AMMbIe /IJIsl OLIEHKH
3HAHM A, YMeHUii, HABBIKOB H ONbITA AeATEIbHOCTH, XapPaAKTEePU3YIOIIHXITAINbI

¢GopMupoBaHus KOMIIETEHIIUI B Mpoliecce OCBOEHUsI 00pa30BaTeIbHOM MPOrpPaMMbl.

MeToauveckue MaTepuaJibl, ONpeaeJsolue NPoueaypbl OleHNBAHUS 3HAHUIN, YMEHU,
HABBIKOB U ONbITA AeATEJbLHOCTH, XapaKTePHU3YIOIIMX 3Tanbl (popMuUpoBaHus

KOMIIeTEeHIUH
Orarnsl Pesynbrarsl o0yueHuns Komnerenuus OLeHOYHbIE CPEACTBA
OCBOCH
st
1-i 3HaTh: OCHOBHBIE (PHIOCOPCKHE OIIK-8 - WnmBnyanbHeiii,
oTan KOHIIETII[UH €CTECTBO3HAHUS U HCTOPHIO CIIOCOOHOCTD TPYIIIOBOH OIpPOC,
HCIIONE30BATE TECTHPOBaHHE; THChMEHHBIC
3namus | AX BOSHUKHOBCHUS bunocodckie OTBETHI Ha BOIPOCHI; YCTHBII
KOHIETHAH orpoc (BOIpOCH! ISt
CaMOKOHTPOJIS);
€CTECTBO3HAHUS i
nabopaTopHbIe PadOTHI;
A opmupoBaHus KOHTPOJBHBIEC pabOThI;
Hay4qHOTO cobecenoBanue; 3a1a4a;
MHUPOBO33PCHUA IpoBepKa padboyeli TeTpaan
3Hath: OcHOBHBIC Prtocodckue I1IK-7-roroBHOCTE | MHAMBHAYaNbHBI,
KaTeropuu M CreuupUKy X IPUMEHEHHUS | OCYIIECTBIIATh TPYIIIIOBOH OTIPOC;
6HOIO cc oc OBAHTC nabopaTopHbIe PadOTHI;
IIpH aHaJIM3€ MOBCACHUA OUOJIOTHYCCKUX MMPOCKTUPOBAHU cobecenoBanue;
00BEKTOB H KOHTPOJIb MPAKTHIECKOE 3a/IaHNE;
OMOTEXHOJIOTHYEC | cTaThs; IpoBepka paboueii
KHUX IPOIIECCOB TeTpan
2-i VYMeTh: 060CHOBATH PoIib dBOOnHOoHHOM | ONK-8 - VIHaMBHya IbHBIH, IPYIIIOBO’
STall | yew B OMOJIOTUYECKOM MHPOBO33PEHHU CIOCOOHOCTD onpoc,
HCIIONE30BATE MHCbMEHHBIC ~ OTBETHI  Ha
YMmenu dusocockue BONPOCHL;  YCTHBI  ompoc
s
KOHIICIIHH (Bompocsl ISt
CaMOKOHTPOJIS);
€CTECTBO3HAHUS
CHTYallHOHHBIC  3afauydl |
A popMupoBaHus TECTbI; 3aLIUTANIPOCKTA
HAy4HOTO
MHPOBO33pEHUS
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Ymertsn: [IpuMeHsITh 0CHOBHbBIE IPUEMBI
HAyYHOTO MBIIIJICHUS MPU TOCTAHOBKE
HKCIIEPUMEHTOB U OILICHKE UX Pe3yJbTaToB

[IK-7-roTOBHOCTB
OCYIIIECTBIISATh
MPOEKTUPOBAHUE
1 KOHTPOJIb
OMOTEXHOI0TUYEC
KHX TIPOIIECCOB

NHauBuayanbHBIH,
IpYMIIOBOI Ompoc;
MIICbMEHHBIE OTBETHI HA
BOITPOCHI; YCTHBIN ONPOC
(BompocCHI s
CaMOKOHTPOJIS);
CHUTYallMOHHBIE 3aJ[a4y U

TECThI; 3alllUTa MMPOCKTA

3-n Brnaners: MOHSATUHHBIM n | OIIK-8 - nauBuyanbHeIA,

Tatl | TepMUHOIOTHYECKUM armaparom | CMOCOOHOCTH gﬁi‘g‘ﬁfgg’e’m -

Brager | AWCIHAILTAHBL HenOMbIBATh BOIIPOCHI; YCTHBIH ompoc
¢dumocodckme ’

b (BompocCHI s
KOHIIEIITUU

HaBBIK CaMOKOHTpOJ'IH);

aMu CCTECTBOSHAHMA CUTYyallUOHHBIC 3a/1a41 1
AT (bOpMHpOBaHH;I TECThI; 3alllUTa MPOCKTA
Hay4YHOTO
MHPOBO33PEHUSA

BiasieTh: HaBbLIKAMH IPUMEHEHUS [1K-7-rotoBHOCTS | Jlabopatopmbie paboTEL;
COBPEMEHHBIX BEICOKOTEXHOIOTHUECKHX OCYILECTBIIAT KOHTPOMLHEIC pabors;
cobeceloBanue; MpOBEpKa
HPOLIECCOB NMPOEKTUPOBAHAE | 16 uciinerpam
1 KOHTPOJIb
OMOTEXHOJIOTHYEC

KHX IIPOIECCOB

HporpaMMa AUCIHMUIIIIMHBI «HpOMbIIHJIeHHaSI IH3UMOJIOT U

OyHAaMeHTaNbHbIE U TNPUKIAJAHbIE acleKThl (QepMeHTHOW OuorexHosoruu. CBs3b € JAPYTUMHU
mucuuiinHaMu. OCHOBHBIE HAaIIPaBJIEHUS Pa3BUTHSL.

CTPYKTYPHO-OYHKINOHAJIbBHBIE OCOBEHHOCTUBUOKATAJIN3A
CrpykTypa, CBOWCTBA ¥ MEXaHM3M JCHCTBUA OWokaTanu3atopoB. CXOJICTBO U OTIUYHE
OMOJIOTHYECKUX KaTalu3aTopoB OT CHUHTeTHuYeckux. [IpenmyiiectBa M HeIOCTaTKU OMOKaTaau3a

IIPHU €T0 UCIIOJIb30BAaHUU B TEXHOJOTHUYECKUXIIPOLECCaX.
OEPMEHTDBI B OKCTPEMAJIBHBIX YCIIOBUAX

WNnaktuBanus ¢epmenToB. DakTophl, WHULUUPYIOIIME JeHATypanuio (epMeHToB. DPuznyeckue.
Mexanndeckue. Xumudeckue. buomornueckwe. MexaHW3Mbl  WHAKTHBAIMM  (PEPMEHTOB.
MopenupoBanie W~ KHHETHKa  MPOIECCOB  WHAKTUBauuu  ¢epMeHToB.  Perenepanus
(epMEeHTAaTUBHBIX CUCTEM, MPUMEHSEMbIX B OHMOTEXHOJOTMU. PeakTuBalus HMHAKTUBHUPOBAHHBIX
dbepmeHTOB. YTHiM3anmus U pereHeparus kodakropoB (kodepmeHTOB). DepMeHTaTHUBHBIC,
XUMHUYECKHE M DJJICKTPOXUMHYECKHe MeToabl pereHepauuu. Crabunuzanus (EepMeHTOB B
OMOTEXHOJOTUYECKUX CHCTeMax. [pagullMOHHBbIE MeTOoJbl crabmnuzanuu. Crabunuzupyrounme
no6aBku. Xumudeckas Mmoaudukanus pepmeHToB. UMMoOum3anus epMeHTOB. DKCTPEMO3UMBI U
UCTOYHUKM UX TModydeHus. Tepmo3umbl. CTpyKTypHblE W TEPMOAMHAMHYECKHE OCHOBBI
(GYHKIMOHUPOBAHUS TEPMO3UMOB IPH BBICOKUX TemImeparypax. Vcnonp30BaHne 3KCTPEMO3UMOB B
OnoTexHoJOoTHH. AMunasbl U nymnyrnanasel. [Iporennassl. JIHK-monmumepassl. depMeHTaTUBHBIC
peakluy B CUCTEMaX C OpraHMYeCKUMH pacTBOpUTENsIMU. VX mpukiagHoe3HaYeHHE.

®EPMEHTATUBHbI MUKPOAHAJIN3
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Mertoapl neTekuuu B (QepMEHTAaTMBHOM MUKpoaHaiu3e. lcnonp30BaHHEe B MHKPOAHAIU3e
COMPSDKEHHBIX (epMEHTAaTUBHBIX cHcTeM. MMMoOunu3oBaHHbIE (EPMEHTHI B MHKpPOAHAIM3E.
AHanuTUYECKUE TMPOTOUHbIE peakTopbl. DEepMEHTHbIE MUKPOKAIOPUMETPUYECKUE JaTYUKU.
depMeHTHBIE MMEKTPObl. MIMMyHO(DEpMEHTHBIE AaTYWKH. BHONIOMUHECHEHTHBIH MHUKpPOAHAJIH3.
CouMMO0OUIN30BaHHBIENOTU(EPMEHTHBIE CUCTEMbI B OMOIIOMUHECIICHTHOM aHaJIn3e.

MEJIMIUHCKAS SH3UMOJIOTI'UA
DH3UMOIMATOJIOTHUS. DH3UMOJIMATHOCTUKA. DH3UMOTepanus. Tepanus BOCHATUTEIbHBIX TPOIECCOB
TPUIICHHOM U XUMOTPHUIICHHOM. Tpombonutuueckas  Tepanusi  (UOPUHOIUZMHOM U
ctpentokuHazoi. depmeHTHas Tepanus BuUpycHbIX 3aboneBanuit  PHKaszoii, J[HKas3oii.
3amecTUTENbHAS Tepanusl MUIIEBAPUTENbHBIMU (QepmeHTamMu. Tepamus THaTypoOHHAA30d U
KoJimareHa3oi. JleueHne OHKOJIOTMYECKHMX 3a0o0JieBaHMM acmaparnHa3oil. VIMMoOOWIM30BaHHBIC
(dbepMeHThl KaK JIEKapCTBEHHbIE TMpernaparbl. AHTHUIEHHblE W HMMYHOTCHHbIE CBOMCTBa

MMMOOUITN30BaHHBIX (dhepMeHTOB. depMeHTHBIC npenaparbl THIIA —koHTelHepl.
Hcnonp3oBaHUEMIIOCOMB ~ KauecTBe  —KoHTelHepal.  [IpuMmeHeHMe  MMMOOMIIM30BaHHBIX
(bepMeHTOB B CTOMATOJIOTHH, O(TaIbMOJOTHH, XHUPYpruu. [lepcrieKTUBHBIC HalpaBICHUS

pa3BuTHs PepMEHTHON Teparuu.
WHYCTPUAJIbHBIA BUOKATAJIN3

®epMEHTHI B XUMHYECKOM MpOMbIIUICHHOCTH. [losiydeHne L-aMUHOKHCIOT C MOMOIIBIO
aMUHOanuia3bl. buoxumuveckas ocHoBa mporecca. DepmeHTHI B (papmaleBTHUECKOH
MPOMBIIIJIEHHOCTH. [Tonyuenne 6-aMUHOIICHUIIMIJIAHOBOM KHCJIOTHI c ITOMOII[BIO
MEHULUIIMHAMHAIA3HI.

depMeHTBI B MHINEBOW MPOMBIIUICHHOCTH. [lomydyeHue TI0K030-(QPYKTO3HBIX CHPOIIOB C
MTOMOIIBI0  TJIFOKO30M30Mepa3bl. TEXHOJIOTHYECKass CXeMa TNpPOM3BOJACTBA. Vcmonb3oBaHue B
MUIIEBOM MPOMBIIIUICHHOCTH IPOTEUHA3, aMuJjIa3, JUIa3, MeKTHHA3,raJaKTO31/1a3.

@epMEHTHl KaK KOMIIOHEHTHI MOIOIMIMX CcpeAcTB. Amuiasbl. Jlumasel. Llemmronaszel. Okcuaasbl.
[Iporeasbr.IlepcriekTHBBI pa3BUTHSI MHIyCTPUATIBLHOTO OMOKaTaIu3a.

YTUJIIN3ALMA ITPOMBINIVIEHHBIX OTXOAOB C ITOMOIIbIO ®PEPMEHTOB

buokonBepcust  pacTUTenbHOTO  Chipbsi.  (DepMEHTATUBHOE  MOJNyYeHHE  IIIOKO3bl U3
LEJUTI0I030COIEPKAIIETO ChIPhSI.
KOHCTPYUPOBAHUE BUOKATAJIM3ATOPOB U X NCIIOJIbB3OBAHUE B
BUMOTEXHOJIOT'

OKCepUMEHTAIBHBIN aHAJIM3 TMPOCTPAHCTBEHHOW CTPYKTYphl (epMeHnToB. Kpucramiorpadusi.
HBymepnas SIMP-cniekrpockonus. HampaBneHHass »BONIONUS WHIYCTPUATBHBIX  (DEepMEHTOB
(aBomrorust  invitro). Cozmanue OubOnuoreku ¢epmentoB. CiydaiiHplii Mytarene3. CoydaitHas
pekomOuHanus ¢parMeHToB TeHa invitro. OTOOp ¢GEepMEHTOB C YIYYIICHHBIMH CBOWCTBAMH.
Kpurepun orbopa mHAycTpuaibHBIX (pepmeHTOB. [lomyueHne XuMepHBIX U OM(YHKIIMOHAIBHBIX
depmenToB. IlonmydeHue MOIYCMHTETUYECKUX (EPMEHTOB U HUX MHCIOJNb30BAaHUE B KaueCTBE
WHIYCTPUAJIbHBIX OMOKATAIN3aTOPOB.

Karanutnueckne anturena (ab3umbl). UepTbl cxoiacTBa M OTIMYMS a03MMOB W (DEPMEHTOB.
CrniocoOb1 mosryuenus ad3umoB. [IpakTnueckoe 3HadeHUE a03UMOB. PUOO3UMBL.

JIabGoparopHble paboThl o aucuuiuirnie «IIpoMbliieHHasT DH3UMOJIOT U
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Pabota Nel (8uaca) «CyOcTparHast MHAYKIIAS CHHTE3a THIPOJIa3y.
Pabota Ne2 (4uaca) «MimmoOumu3anus ¢hepmeHToB B [TAAD .
Pabota Ne3 (4 gaca) «IIpoexkTupoBaHue OMOTEXHOIOTHYECKOTO MPOU3BOACTBAY.

3ammTa NpPoeKTOB M0 TeMe:
«IIpoexkTHpoBaHHEe OMOTEXHOJIOTHYECKOI0 IPOU3BOACTBA (hepMEHTOB)

Bxurodaer B cebs aHanmm3 nHGOpPMAIMU U TTOATOTOBKY JOKJIa/1a ¢ Mpe3eHTaIluel K mMyOTuIHOM

3amute. CTpyKTypa npoeKkTa JOKHA BKIIOYATh B ce0s CIIEAYIOIINE SIEMEHTHI:

1) AkryanbHOCTb, SKOHOMUYECKAs 11eJIeCO00Pa3HOCTh, aHAIIN3 PhIHKA,
BO3MOXHOCTH MPOU3BOJICTBAKOHKPEMHO20(hepMeHma.

2) Bseibop meTona KOHTPOJIA (PepMEHTATUBHONM aKTUBHOCTH Ha BCEX CTAUSAXITPOU3BOICTBA.

3) AHaIM3IPOIYLIEHTOB.

4) Ot0op mTamMma IpoayleHTa, METOABITPAHC(HOPMAIIHH.

5) Amnanms cpen, mapameTpoB POCTAKYIbTYPHI.

6) IloaroroBka 3aceBHOTOMAaTepHaa.

7) Crnoco0 creprim3aiuu cpen u 000pyIoBaHHUS.

8) MacmrabupoBaHue MpPoOIECCANPOU3BOICTBA.

9) KonnentpupoBaHue, CTaIuu OYUCTKH (PEPMEHTHOTO Tpenapara (yapTpapuibTpanus,
OCaXJICHUE UTIP.).

10) ITosyuenue ToBapHO# (HOPMBI MPOAYKTA (JIO3UPOBAHUE, aMITYIIMPOBAaHKE, TNODU3AIUS U

mnp.).
[Tpumepst pepMeHTOB:
Keparunaspl, Xutunassl, @urtaszel, Kcunanassl, [Iporennasst 1 CMC, ['anakro3uaasa,
[MennmmmHaMuIasza v ap.

Kpurepun ouenku:

Kpurepun onenku:

Paboter ohopmisitoTcst B paboueii TeTpaau, KOTOPYIO CTYACHT JIMYHO CAAET npernofasarento. [1o
XOAY IPOBEPKU MPEMOAABATENb IPOBOAUTE NHAUBUIYAIBHBINA OMIPOC IO TEOPETHUECKOU H
IPAKTUYECKOH yacTu paboThI.

«3a4TE€HOY» BBICTABJISICTCS CTYJCHTY, €CJIM OH BBITIOJHUI MPAKTUIECKYIO paOoTy, TIPOIEMOHCTPUPOBAT
BIIajieHHe MeTouKol. OTBETHII Ha BCE BOIPOCHI, JaXKe €CIIH JOITyCKal He3HAYUTENIbHBIC OUIHOKH 1
HETOYHOCTH.

«HE 3a4TEHO» 0aJlT BBICTABIISIETCS CTYACHTY, €CIIM BBIITOIHII TAOOpaTOpHYO padoTy, He
MIPOIEMOHCTPHUPOBAJT BiIaJIcHIE METOANKOM. He oTBeTrI Ha Bompockl. JlomycTiir omumoKy B
othopmiteHnH 1a00paTopHON PabOTHI.

5.Y4eOHO-MeTOMMYeCcKOe 1 MH(OPMAIIMOHHOE o0ecieueHHe U CIIUITUHbI

5.1. IlepevyeHb OCHOBHOI M IONOJTHUTEIbHOI Y4eOHOM JTUTEPATYPbI, HEOOXOAMMOI /151
OCBOEHHAIHCIUIIUHBI

OcHoBHas JuTeparypa:

1. Asgeesa, JI.B. buoxumus: Yuebnuk / JI.B. AsneeBa, T.JI. Aneitnukosa, JI.E.
AnpnpuanoBa; [log pen. E.C. CeBepuna. - M.: [DOTAP-ME/], 2015. - 768c.
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MecToHaxowOeHWe U 0OCTYNHOCTE

MecTo xpaHeHuss | Bcerosks. | CeoGogHbix 3k3. | Ludp
bawly

ab3 24 15 577 BB3

y3d 1 1 577 BB3

2. buccpanrep ,Xanc. [Ipaktuyeckas suzumosniorus: BUHOM. Jlabopatopus 3nanui, 2011
— 328c.

MeCToHaXo#/eHWe U JOCTYMHOCTh

MecTo xpaHeHuss | Bcero 3ks. | CsoGogHbix 3k3. | Ludp
bawly

a63 9 3] 577 b65

Y34 1 1 377 b5

3. TaranoBuu A. Jl. buonoruueckast xumusi [ DneKTpoHHBIN pecypc] : yueOnuk / A. /1.
TaranoBuu[u n1p.] .—  MuHCK :  Beblumimas mkoma, 2013 . — 672 ¢ —
<URL:http://biblioclub.ru/index.php?page=book&id=235731&sr=1#>.

JlonoJHUTeIbHAS JJUTEpPaTypa:

1. Kunoppe JI.I. buonoruueckast Xumus : y4e0.1s X|M., OMOJI. U MeJl. CieluaibHOCTEHN BY30B / [1.
I Knoppe, C. . MbBuna .— 3-e¢ usn., ucnp. — M. : Beicmas mkona, 2000 .— 480 c. —
bubmuorp.: ¢.466

MeCcToHaxoxaeHHe U AOCTYMHOCTh

MecTo xpaHeHusi | Bcero 3k3. | CBoBogHbIx ak3. | Ludpp
bawl'y

ab1 1 1 577 K53

ab3 54 54 577 K53

abb 23 23 577 K53

Y34 3 3 577 K53

2. ®omuna, M. B. ®apmanieBrrueckas Onoxumus [ DneKTpOHHBIN pecypc] : yued.-MeToI.
nocobue / M. B. ®omuna, E. B. bubapuera, O. f. Cokonoa .— Openoypr : OI'Y, 2015 .— 109c.
— JlocTyn K TEKCTy 3JIEKTPOHHOTO M3/1aHUS BO3MOXKEH uepe3 DIeKTPOHHO-OUOINOTEYHYIO
cucteMy «YHuBepcuTeTckas OubOmuoreka online»y .— ISBN  978-5-7410-1303-8 . —
<URL:<http://biblioclub.ru/index.php?page=book red&id=438993&sr=1>>.

3. lllampaeB A. B. buoxumus [DnekTpoHHBIH pecypc] : yudeb.mocodme / A. B. IllampaeB.—
Openoypr : orvy, 2014.— 186 C.
URL:<http://biblioclub.ru/index.php?page=book red&id=270262&sr=1>>.

5.2. [lepeyennb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn «AHTEepHEeT» M
NPOrpaMMHOI0 ofecrevyeHusi, He0OXOAUMBbIX /IJIS1 OCBOEHUSI AU CHUILINHBI

1. DnexrponHas 6ubnuoteunas cucrema «9b baml ¥V -https://elib.bashedu.ru//

2. DnekTtpoHHas OMOIMOTEYHAs CHCTeMa u3aaresbeTBa «Jlanby -https://e.lanbook.com/

3. DnexkTpoHHas OWOMMOTEUHAs CHCTeMa «YHHBEPCUTETCKas OMOMMOTEKa OHJIAHH»
-https://biblioclub.ru/

4. Hayunas osnexTpoHHass Oubnmoreka- elibrary.ru (TOCTYI K 3NIEKTPOHHBIM HAYYHBIM

x)ypHanam) -https://elibrary.ru/projects/subscription/rus_titles open.asp

OnexTpoHHBIN Katanor bubmuorexkn baml'V -http://www.bashlib.ru/catalogi/

OnexrpoHHas 6ubnuoreka auccepramuii PI'b-http://diss.rsl.ru/

7. TocymapcTBeHHas MyOJMYHAs HAyYHO-TEXHUUeCKas onbnmoreka Poccuu. baza qaHHbIX
MEXKTyHapOIHBIX HHJIEKCOB HayuyHoTO nutrpoBanus SCOPUS -http://www.gpntb.ru.

8. TocymapcTBeHHas myOauYHas HAy9HO-TEXHHUYEcKas onbnuoreka Poccuu. baza qaHHbIX
MEKTyHapOIHBIX MHJIEKCOB HayuyHOTO nmutHpoBanus WebofScience -http:// www.gpntb.ru

9. Jleknuu o 6uosioruu (hakyapTeTa MOJICKYIIPHON U OMOJIOTHYECKOM PU3NKUDU3UKO-

9]

o
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http://biblioclub.ru/index.php?page=book_red&amp;id=438993&amp;sr=1
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http://www.bashlib.ru/catalogi/
http://diss.rsl.ru/
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10.

TEXHUYECKOro yHuBepcutera: http://bio.fizteh.ru/student/files/biology/biolections/

«bruoMonekyna» — 3T0 HayYHO-TIOMYJSPHBIA CAUT, MOCBSIIICHHBIMMOJIEKYJIIPHBIM OCHOBaM
COBPEMEHHON OHOJIOTMM M MPaKTHUYECKUM MPUMEHEHHUSIM HayYHbIX JOCTHXKEHUH B
MEIUIMHE U OMOoTeEXHOIOruu. http://www.biomolecula.ru/about/

NeKyuonHozo muna:ayguropus Ne
324 (yueOHblii Kopmyc Ouodaka),

aymuropust  Ne 327 (yueOHbIH
KopItyc onodaxka).

2. yuebnaa ayoumopusa 0aa
nposedenus 3anamuii
CEMUHAPCKO20 MUNA: ayIuTOpUs

Ne 324 (yuebuslit Kopiryc Onodaxa),
aymuropust  Ne 327 (yueOHbIH
Kopryc Owodaxa), aymuropust Ne
329 (yueOHs1ii Kopiryc Onodaxa).

3.  yuebnan ayoumopus 0as
nposedenus 2pynnoeuix u
UHOUGUOYATILHBIX
Koncynomayui:aynuropust Ne 324
(yueOHbIi  KopIyc 6uodaxa),
aymuropust  Ne 327 (yueOHbIA
Kopryc Owodaxa), aymuropust Ne
329 (yueOHs1ii KopIryc Onodaxa).

4. yuebnaa ayoumopusa 0Oaa
mekyuezo KOHmpPO/A u
nPOMENCYmoOUHOll
ammecmayuu:aynutopuss Ne 324
(yueOHbIi  KopIyc 6uodaxa),
aymuropust  Ne 327 (yueOHbIi
Kopryc Owodaxa), aymuropust Ne
329 (yueOHs1ii KopIryc Onodaxa).

5. nomeuienus 01
CamocmoamenvHoll pabomor:
aymuropust  Ne 428  (yueOHbIi

Kopiyc Ouodaxa), YNTadbHBIA 3a
Nel (raBHBIN KOPITYC).

mratuse DIQUIS, mpoexrop Sony VPL-
EX 100, noyrOyk AserExtensa 7630G-
732G25Mi.

Aynurtopus Ne 327
VYuyebnast Mebenmb, JOCKa,  IIPOECKTOP
BenQMX525 DLP3200LmXGA 13000,
skpan ClassicSolutionNorma HacTCHHBIH,
HoyTOyK Lenovo B570e.

Aynurtopus Ne 329
VYueOnast MeOenb, JOCKa, JIaOOpaTOPHBIi
uHBeHTaph, Becsl Ohaus  SPU-202,
TepMOCTaT TCO 1/80 CIY
oxnaxpatomuii, uenrpupyra OIIH 3M,
mKka¢d BBITSDKHOM Oompmio — 2 mr,
MarHuTHas ~ Memanka MM-4,  Bechl
TOPCHOHHBIE, JKpaH Ha mTaruBe Dexp
TM-80, mxa¢ BHITHKHON — 2 IIT.

Aynurtopus Ne 428
VYuyeOHnass  Mebenb,  J0OCKa,
MYIBTHMEIHA-IIPOEKTOP
InFocusIN119HDx, HOyrOyk Lenovo 550,
JKpaH HACTEHHBII ClassicNorma,
MOHOOJIOKH CTallMOHAPHBIE - 2 IIT.

YuranbHslii 3a7a Nel
VYuebHast MmeOenb, y4eOHBIH U CIIPaBOYHBIN
(oHI, HEOrpaHMYECHHBIH KPYyIIIOCYTOUYHBIH
JIOCTYII K SIICKTPOHHBIM OHOIHOTEUHBIM
cucremam (3BC) wu B/, MoHoOmOKH
crauuoHapuele — 5 T, MOV (mpunrep,
ckaHep, xonmp) - 1 mr., Wi-Fi goctyn s
MOOMJIBHBIX YCTPOHCTB YCTPOWCTB

TpuOyHa,

11. Teopus sBoIONINK, KaK OHA e€CTh: bubnuoreka caiira:http://evolution.powernet.ru/library/

12. XKypnain o6mieit 6uonorun: Pesrome crareit:http://elementy.ru/genbio/resume?artid=314

13. bubnuoTreka JIeKITUH W HAYIHBIX U3JaHUN Ha caiiTe « IeMEHThI OOJIBIION

HayKm»:http://elementy.ru/lib
6.MarepuajbHO-TeXHUYECKas1 0a3a, He00OX0AMMAas ISl OCYIeCTBJICHUS
00pa30BaTeJIbHOIO NMPOoIECcCca MO AUCHHUIIUHE

IIpomsblmnenHas 1. yuebnaa ayoumopus Onsn Aynurtopus Ne 324 1. Windows 8 Russian.
SH3UMOJIOT U npoeedenusn 3auamuii | YucOHas wMeOenb, Jnocka, dkpaH Ha | Windows Professional 8

Russian Upgrade.
Horoop Ne 104 or
17.06.2013 r. JIuuensuun
OeccpovHEIC

2.
MicrosoftOfficeStandard
2013 Russian. [Joroop
Ne 114 or 12.11.2014 1.
JIumen3uu GeccpoyHbIe.

3. Kaspersky Endpoint
Security mns OmsHeca —
Cranpaptaeiid. [JloroBop
Ne31806820398 oT
17.09.2018 r  Cpok
JIEUCTBUS JIULEH3UH JI0
25.09.2019.
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[Tpunoxenue No 1

MHHOBPHAYKHM POCCHUN
®I'bOY BO «bAIIKUPCKUHN I'OCYIAPCTBEHHBIM YHUBEPCUTET»
BUOJIOI'MYECKNUN OAKVIJIBTET

COJIEP)KAHUE PABOYEM ITPOI' PAMMBI

JACUMUILIMHBIL [pOMBIIIIEHHASDH3UMOIOT Ul Ha 3 cemecTp
(HaMMEHOBaHMETUCIIUTLIMHBI )
Ounas

thopma obyuenus

Pabouyro mporpaMMy OCyIIECTBIISIOT:
Jlekumu: _noueHt, k.60.H. Illnupuas M.A.

(T1OKHOCTB, y4. CTENEeHb, (.1.0.)

[IpakTruueckue 3aHATHS: AOLICHT, K.0.H. [lImupHas M. A.
(TOKHOCTB, y4. CTeNEeHb,}.1.0.)

Bua paboter O0BpeM TUCHUAIUINHEL
O6mas TpynoemkocTh auctuiuinael (3ET / yacoB) 2/72
Y4eOHBIX 4acOB Ha KOHTAKTHYIO pabOTy ¢ MIPEro/iaBaTeseMm:
JIEKIAH 10
MPAKTHYECKUX/ CEMUHAPCKUX
J1a00paTOPHBIX 16
Opyrux (TpynmnoBasi, MHIMBUTyallbHAsl KOHCY/IBTALIUS U UHBIE BUbI
y4eOHOU ACSITEIBHOCTH, IPEIyCMaTPUBAOIIKE pabOTy 00YJarOIIUXCS C 0,2
npenoaasareiaem) OKP
Y4eOHBIX 4acoOB Ha CaMOCTOSATENbHYIO padboTy oOyuarontuxcs (CP) 458
BKJIIOYAsl MMOATOTOBKY K 9K3aMeHY/3a4eTy ’

®dopma(bl) KOHTPOJIS:
3auer 3 cemectp
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OcHoBHAas U

dopma TeKymiero

®dopma n3ydeHns: MaTepHaioB: JIEKINH, IPAaKTHIECKHE KOHTPOIIS
N 3aHSATHS, CEMUHAPCKHUE 3aHATHS, Ta00paTopHbIe PadoTHl, ACHOREHICAREAS 3amaHus 1o YCIIEBAEMOCTH
. /i Tema u comepxanue CaMOCTOATENbHAsL PabOTa U TPYIOEMKOCTS (B Yacax) pgcpéﬁg;;zs;;a CaMOCTOATENBHOH paboTe (KOJLITOKBHYMBL,
CTYJICHTOB KOHTPOJIbHBIE Pa0OTHI,
cTyaeHTaM (HoMepaus
KOMITBIOTEPHBIE TECTHI
Bcero JIK ITP/CEM JIP CP CIIHCKa) T
1 2 3 4 5 6 7 8 9 10
1. Beenenue. CTpyKTypHO- 10 2 8 OcHoBHas nuteparypa: | Kimaccudukarms Ornenka
(QyHKIHMOHANLHEIE 0COOEHHOCTH 1,2 (bepmeHTOB. YCTHBIX
Omoxarajansa IIpeumymectBa u OTBETOB,
CrpyKTypa, CBOWCTBA 1 MEXaHU3M JlononHuTeNbHAS HEJOCTaTKH OHMOKaTaIn3a TecTHpOBAHHE
JiericTBust OMoKarann3aTopoB.CXonCTBO nureparypa:1,2 TIPU €T0 UCTIONB30BaHUN
U OINYne OMOIOTHYECKUX B TEXHOJIOTHYECKUX
KaTaJn3aTopoB OTCHHTETHYECKHUX. mporeccax.
[MpenmymiecTBa M HEJOCTATKH
Onokarajn3a Ipy ero UCIIOIb30BaHUN B
TEXHOJIOTMUECKHX MPOLECCaX.
[TpyuHOMIIE HOMEHKIATYPHI
KOMMEpPYECKHUX IperapaToB ()epMEHTOB.
2. | d®epMeHTBI B IKCTPEMAJIbHBIX 18 2 8 5 OcHoBHas nTuTeparypa: | OKCTPEMO3UMBI u| KJ
YCI0BUAX 1-2 HUCTOYHUKU UX | KT
WnaxruBanus ¢pepmeHToB. DakTophl, JlononHuTeNbHAS nonydeHust. TepMO3UMBI.
WHHALANPYIOIIHE JICHATYPaIHIO nureparypa:1-3 CTpyKTypHBIE "
(hepMeHTOB. duznyeckue. TEPMOANHAMUYECKUE
MexaHuueckue. XuMudeckue. OCHOBBI
Buonoruyeckue. MexaHn3MBI (YHKIIMOHUPOBAHHMS
WHAKTHBAIIN (hepMeHTOB. TEpPMO3UMOB pu
MonenupoBanue U KHHETHKa BBICOKHX TEMIepaTrypax.
NPOLIECCOB  MHAKTUBAUUM  (pepMEeHTOB. Hcnons3oBanue
Perenepanust (pepMEHTATHBHBIX CHCTEM, HKCTPEMO3HMOB B
NPUMEHSIEMBIX B OHMOTEXHOJIOTHH. OMOTEXHOIOTNHAMUIIA3EI
depMeHTAaTUBHBIE,  XUMHUYECKHE | u YJUTYJIaHa3bl.
IEKTPOXUMHUYECKUE METOZBL IIporennassr. JHK-
pereHepanum. Crabwmsanmys MIOJTUMEPA3HI.
(epMeHTOB B OHOTEXHOIOTHYECKUX depmeHTaTHBHBIE
cucrteMax. XUMHYecKass Momudukanms peaxkuuy B cUCTeEMax ¢
(hepMeHTOB. HNmmobwnnm3anms OpraHNYeCKUMHU
(hepMeHTOB. PacTBOPHUTEISIMU. Ux

MPUKJIaAJHOC 3HAUYCHUC.
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®epMeHTATUBHBIH MAKPOAHATHN3. 18 10 OcHoBHas nuteparypa: | PepMeHTAaTUBHBIN KJI TIP
MeanuuHcKas IH3MMOJIOT M 1,3 MHKpOAaHAaJIN3.
depMeHTHbIE IpenapaTsl THIA Kunerndyeckas  ocHOBa
—rxontreliHepl.Mcnonp30Bannennocom (epMEHTATHBHOTO
BKauecTBe—KoHTeitHepal. [Ilpumenennen MUKpoaHanu3a. Meronsl
MMOOWIN30BaHHBIX  (EPMEHTOB B JlononHuTenpHas JIETEKIINN B
CTOMATOJIOTHHY, oransMonoruy, nuteparypa: 1-3 (hepMeHTaTHBHOM
XHPYPTHH. IlepcnexTuBHBIE MUKpOaHaIu3e.
HarpasjieHus pa3BUTUS  (EPMEHTHOMH AHanutnueckue
TEpanuu. IIPOTOYHBIE
PEaKTOpBHL.
depMeHTHbIE
MUKpPOKaJIOpUMETpUIEC-
KHe JATYUKH.
@DepMEeHTHBIE AEKTPOIbI.
HNmmyHO(DepMeHTHEIE
JIATYHKH.
BuonroMHUHEeCIIEHTHBIIMHK
poaHanus.
®epMeHTHI B IIAIIEB O 12,8 10,8 OcuoBHas nuteparypa: | Depments B | KIIKIIT
NMPOMBIIJIEHHOCTH 1,2 (apmaneBTHYECKON
MIPOMBIIIIEHHOCTH.
[Momyyenne  DIFOKO30-(PYKTO3HBIX JlononHuTenpHas TexHonorugeckas cxema
CUPOIIOB c IIOMOILBIO nuteparypa: 1-3 IIPOU3BOACTBA.
III0Ko30M30Mepasbl.  TexHomornueckast DepMeHTHI
cXeMa Mpou3BOACTBA. Mcnonb3oBaHUE B KaKKOMIIO
MUILEBON IPOMBIIITIEHHOCTH HEHTBl MOIOIIUX CPEJCTB.
Amunassl

NpOTEUHA3, aMuia3, Juma3,IeKTUHA3,
[-ramaxkrosuias.

Jlunazer. Lemntona3ssl.
Oxcunassl.IIporeassl.
IlepcriekTuBBI  pa3BUTHL
HHAYCTPUATIBHOTO
OuoKaTanmsa.
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HNupycTrpuanbHblil OnoKaTaIns. 14 2 12 OcHoBHas nuTeparypa: | YTUIH3aLUs KJI
Hcnonb3zoBanne pepmeHToB B 1,2 IIPOMBIILJIEHHBIX OTXOI0B KIIT
TOHKOM XHMHYECKOM CHHTE3e C TIOMOIIBI0 (DEPMEHTOB
DepMeHTHI B XHUMHYECKON JlomonauTeIbHAS buokonBepcus
MIPOMBIIIEHHOCTH. [Hony4yenue L- nutepatypa:1-3 PacTUTEIBHOTO CBIpPbsI.
aMHUHOKHCJIOT C IIOMOIIIBIO depMeHTaTUBHOE
aMUHOAIWIIA3EL. buoxumuyeckas MIOJTY4YEHHUE TIIIOKO3bI U3
OCHOBampoliecca. LIEJUTI0I030COAEPIKAILErO
depMeHTHI Kak KOMITOHEHTEI CBIPBSL.
MOIOIIMX CpencTB. Amuinasbl. JIumassl. Karanurnueckue
Hemmronassl. Okcunassl. [Iporeassl. aHTHUTENa
(a03uMBI).
UepTtol CXOJICTBa i
oruuus  ab3uMOB U
(hepMeHTOB. CriocoOsr
MIOJY4EHUSs a03UMOB.
[IpakTuueckoe 3HaYeHHE
a03uMOB. PHOO3UMEL.
Hanpasnenus u
MEPCICKTUBBL  Pa3BUTHS
MOJIEKYJISIDHOTO  Au3aiiHa
OHMOKATaIM3aTOPOB.
Bcero uyacos: 72 10 16 45,8
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