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l. eaun u 3a1a9u AUCHUILIHHDBI:

Heab: hopmupoBaHue y CTYJICHTOB COBPEMEHHBIX TOX0I0B K pa3paboTKe KOHCTPYKIIMOHHBIX U
(GYHKIIMOHAJIBHBIX MAaTEPHAJIOB C 33JIaHHBIMU CBOMCTBAMH, a TaKXKe IMPEACTABICHUA B 00JacTH
OmoMaTepHuanoBe/IeH!s], XHMHUYECKUX CBOWCTBAX, CHEIMU(PUKE CTPOCHUS OHWOMOIMMEPOB,
MPUMEHSIOIIMXCS B TKAHEBON MHXCHEPUH U OMOTIPOTE3UPOBAHUH.

3amaun:

B pesynbrare wM3ydeHHs MAaHHOTO Kypca CTYIEHTHI JOJDKHBI HAyYUTHCS PalMOHATIBLHOMY
UCIIOJIb30BAHUIO OCOOCHHOCTEH COYETaHUsl OTICIBHBIX (U3HUYECKUX U (DU3UKO-XUMHYCCKHX
CBOMCTB Pa3UYHBIX MaTEPHUAJIOB, OMOJOTHYECKUX TOJUMEPOB M CHHTETHYECKHX IOJMMEPOB
MEAWIIMHCKOTO Ha3HAYEHUS, UMETh MPEJICTaBICHUE B 00JIACTH Pa3padOTKH M IMPOU3BOJICTBA
MaTepuasioB ¢ 0coObIMH cBoiicTBamMu. (Ocoboe BHUMaHUE yuensercs (HOPMUPOBAHHUIO
NPEACTaBICHUN O TPHUHIMIAX, TEOPETUYECKUX OCHOBAaX, CIMOCO0aX ¥ HWHCTPYMEHTaX
MOJICIMPOBAHMS, pa3pabOTKe TEXHUYECKON JOKYMEHTAIlUH B 00JIaCTH OMOMaTEPHATIOBEICHMS.

1. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yueonas nucuuruinaa b1.B.09 «buomarepuanoBeneHue» OTHOCUTCH K
dbopMupyeMoil yuacTHUKaMHu 00pa30BaTEIbHBIX OTHOLICHHIA.

2.2. Jlns w3ydeHus NaHHOW y4eOHOW MUCIMIUIMHBI HEOOXOJWMBI 3HAHUS, YMEHUS U HaBBIKH,
dbopMupyeMBbIe TPEeANIECTBYIOMMMU AUCIUILTHHAME YI€OHBIX TIporpamm crenuanutera «O0ras
ouonorusi», «Marematuka», «OOmas U HeopraHudeckas Xumusy», «OpraHudeckas XUMHI»,
«Dwusukan, «OCHOBBI AHATUTUYECKOH, (DU3NYECKOH M KOJUIOMAHOW XUMHs», «BHOXUMUSY,
«DU3NKO-XUMHUYECKHUE METObI UCCIeA0BaHUY, «brodusnkay.

2.3. [lepeuens nocneayoUMX y4eOHBIX TUCIUILINH, A1 KOTOPBIX HEOOXOIMMBI 3HAHUSI, YMEHHUS
Y HaBBIKU, (DOpMHpYyEMBIE JaHHON yaeOHOM MTucIuIUHHON: «HaHoOnoaHATMTHYIECKIE CHCTEMBI,
«buonHXeHepHbIe TEXHOJIOTUHU B MeIUlIMHEey», BbinomHeHne BKP.

YacTH,

I11.  TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS JIMCHUIIJIMHBI

[Iporiecc OCBOEGHHWS AWCHUIUIMHBI HampaBlieH Ha (OpMUpOBAaHHE KOMIIETEHIIMA B
cootBercTBUU ¢ ®I'OC BO u OIl BO no nanHomy Hampasienuto noarotoku 06.05.01
«buounxenepus u 6MonHGPOPMaTUKAY!
[1K-1: CnocoGeH TBOpYECKH HCIOJIb30BaTh M MPUMEHATh (DyHIaMEHTalbHbIE MPEACTaBICHUSL
OMOJIOTUH, CMEKHBIX TUCIUIUINH U COBPEMEHHBIE METO0JIOTUYECKHUE TTOIXObI JJIs OTIpeAeICHUs
NEPCHEKTUBHBIX HAIPABICHUNA HAy4YHBIX MCCIEJOBAaHUN B cdepe MONydyeHHs, WU3Y4YEeHUs u
NPUMEHEHHS PA3UYHBIX TPHUPOIHBIX, W3MEHEHHBIX IPUPOJHBIX OHOJIOTHYECKUX OOBEKTOB,
UCKYCCTBEHHBIX, OPTaHMU3MOB a Tak)ke€ OMOMaKpOMOJIEKYJ, 00pabOTKy M MOCIEAYIONMNNA aHaTN3
00Jb1110r0 MaccuBa UH(POPMAILMK 110 OUOJIOTMYECKUM 00BEKTaM;
[TIK-3: CnocoOHOCTh OCYIIECTBJIATH OPraHU3ALMOHHO-YIIPABIEHYECKYIO JAEATENbHOCTh MpU
MCIIOJIb30BaHUU OMOJIOTMYECKUX OOBEKTOB U 0OBEKTOB, CKOHCTPYUPOBAHHBIX OMOMHKEHEPHBIMU
METO/1aMH, JIOTUYHO (hOPMYIHPOBATH U APTYMEHTUPOBAHO OTCTaUBaTh COOCTBEHHYIO MO3ULIHIO IO
BbIOOPY ¥ 0OOCHOBAHHUIO HAYYHO-TEXHUUYECKUX U OPraHU3allMOHHBIX PEIIEHUH.

ITepedyens miIaHMpyeMbIX pPe3yJIbTATOB 00y4YeHHS MO0 JUCHHUIINHE, COOTHECEHHBIX €
HHIMKATOPAMH J0CTHKEHHUs KOMIIeTeHIN

Komnerennus Nuauxkaropsl Pe3yabTaThl 00yueHus
KOMIIeTeHIM it
TIK-1 MK nx-1.1 3HaeT KJIACCHYECKHEe U COBPEMEHHBIE METOJbI
Cnocoben TBOpYECKH | 3HATH KJIACCHUYECKHUE U | UCCICIOBAHUMN, MPU PeaIU3alliil HAYYHBIX MPOCKTOB
UCIIONB30BaTh W MPHUMEHSTH | COBPEMCHHEIC METOZBI | MPUMEHSECT WH(POPMALMOHHEIE PECypchl W 0a3bl
(hyHIaMeHTaIbHBIC HCCIICAOBAHUIMA, TIPU peali3allii | JaHHBIX, METOABI (hOpMaIIU3aIlMi U PEIICHUS 3aad,
MPEeJICTABICHUS OHMOJIOTHH, | HAYYHBIX NPOCKTOB INPHMEHSCT | aHAIM3a HAYYHBIX PE3yNIbTaTOB




CMEKHBIX
COBPEMEHHBIC
METOJOJOTMYECKHE  ITOIXOJBI
IS oTIpeieIeHus
MEPCICKTUBHBIX  HAIPaBICHUN

IHACIUIIINH U

HaydHBIX  HCCIEIOBaHMH B
cdepe MoIydeHHs, U3YUCHUS H
MPUMEHEHUS Pas3IMYHBIX
HPUPOJHBIX, N3MEHEHHBIX
MPUPOTHBIX OuosoruYecKux
00BEKTOB, UCKYCCTBEHHBIX,
OpraHU3MOB a TaKxke

OMOMaKpoMoJIeKys, 00paboTKy

" MOCIEAYIOIUN aHaIu3
OOJIBIIIOTO MaccHBa
nHPOpPMATTH o

OMOJIOTHYECKMM 00BEKTAM

nH(pOpMaLMOHHBIE pecypchl |

0a3bl JAHHBIX, METO/IbI

dbopManmuzauu W peIICHUs

3ajad,  aHaiW3a  HAay4YHBIX

Ppe3yIbTaTOB

WK nx12 Criocoben po¢heCCHOHATHHO paboTats c
YMeTs: Npo(EeCCHOHANBHO | HCCIIEI0BATEIbCKHUM, HCIIBITATEIIBHBIM
paboTath ¢ HCCIIeI0BATENILCKUM, | 000PY/I0OBaHUEM M YCTAaHOBKAMHM, BEIYHCINTEIbHBIMU
HCTIBITATEIBHBIM KOMIUIEKCaMH, CHELHUAIU3UPOBAHHBIMU  ITaKETaMH
00opyoBaHNEM U | mporpamm

yCTaHOBKaMH,

BBIYHCIHTEIILHBIMH

KOMILIEKCaMH,

CTIEIHATH3NPOBAHHBIMH
MaKeTaMH IPOrpaMM

UK k13

Burazgers: CTaTHCTUYECKUMHU
METOIaMu 00paboTku
9KCTIEPUMEHTATBHBIX
Pe3yJIbTaTOB; Croco0eH
HAXOMUTh W OCBAWBATh HOBBIC
NPOrpaMMHBIE  PECYypChl |
TPUMCHSTh TPHUKIIATHBIC
KOMIBIOTEPHBIE IPOrPaMMHBIC
KOMILIICKCHI; NPEICTaBITh
pe3ynbTaThl  UCCIENOBAaHUN U

pa3paboTOK B BHAC OTYETOB,
JIOKJIAJIOB, myOnuKanuit B
HAyYHBIX U3TaHUSX.

Brnageer craTHCTHYSCKMMH MeTOIaMH 00pabOTKH
IKCTIEPUMEHTAITBHBIX Pe3yJbTaToB; CII0CO0EH
HAaXOJMTh U OCBAUBATh HOBBIE MPOTPAMMHBIE PECYPCHI
U T[PUMCHSATH NPUKITAIHbIE  KOMIOBIOTEPHbIC
HpOFpaMMHLIC KOMIIJICKCHI; Hpe}lCTaBHHTL
pe3yabTaThl KCCICAOBAHUM M pa3pabOTOK B BHUJC
OTYETOB, JOKJIAJOB, IyOnuMKalMid B  HAYYHBIX
U3aaHUAX.

TIK-3
CriocoOHOCTh
OpraHU3aI[MOHHO-
YIPaBICHYECKYIO EATCIBbHOCTD
npu HCIIOJIb30BAHUHI
OHMOJIOTHYECKUX OOBEKTOB H
00BEKTOB, CKOHCTPYHPOBAHHBIX
OMOMH)XEHEPHBIMU ~ METOJIAMH,
goruvyHo  QopmynupoBath U
apryMEHTHPOBAaHO  OTCTAaWBaTh
COOCTBEHHYIO  MO3HMLHUIO IO
BBIOODY " 000CHOBAHHUIO
HAYYHO-TEXHUYECKHUX U
OpraHU3aI[HOHHBIX PEIICHUH.

OCYLIECTBJIATh

MK nix31
3HaTh OCHOBHBIE
METO/IOJIOTMYECKUE MPUEMBI T10
BONPOCaM KOHTPOJISI KadecTBa,
0e30macHOCTH,

HpeayIpexIeHUIO
JKOJIOTUYECKUX  HapylIEeHU],
cepTrdUKaINN CpPEICTB,

CHCTEM, TPOIIECCOB U BOIIPOCOB,
CBSI3aHHBIX C IIPABOBOI OXpaHOI
U BBEACHHEM B TPaXIaHCKUH
000pOoT TpaB Ha pPe3yIbTATHI

3HaeT OCHOBHBIE METOJOJOTMYECKHE IPHEMBI II0
BOIIPOCAM  KOHTPOJII  KadecTBa, OE€30IaCHOCTH,
OPENYIPEKACHUIO  JKOJIOIMYECKMX  HapyILICHUH,
cepTU(UKALUU CPEACTB, CHCTEM, IIPOLECCOB U
BOIIPOCOB, CBSI3aHHBIX C IIPAaBOBOM OXpaHOH U
BBEJICHHEM B TPAXKTAHCKUH 00OpOT TMpaB Ha
pe3yIbTaThl UHTEIUIEKTYaabHOHN JeSATEIbHOCTH

MHTEJUIEKTyaJIbHOU
JIESITEIIBHOCTH

HJIK k3.2 YMeer NpOTrHO3UPOBAaTb  HOBBIE  HAIPABJICHUS
YMeTh MPOTHO3UPOBATH HOBBIE | HAYYHBIX HCCIEAOBAaHMM U  OINpenensiTh chepsl
HaIpaBJICHUS HAy4YHBIX | IPUMEHEHHUS pe3yJbTaToB Hay4HO-
WCCIIEIOBAaHUH M  ONpPENeNATh | UCCIENO0BATeNbCKUX  padOT, OLEHMBATh  PHCKH,
cepsl NIPUMEHEHHUS | CBS3aHHbIE C MX pealn3alueil M BBIPabaTHIBATH
pe3yJbTaToB HAy4YHO- | aJbTEPHATUBHBIE BapHAHTBl PELICHUN, CTPOUTH
HCCIIEI0BATENIbCKUX pabor, | MaTeMaTH4ecKre MOJEIH Ul ONMUCAHHU M3y4aeMbIX
OLICHUBATh PUCKH, CBA3AHHBIE C | SABIECHUI U MPOLIECCOB.
Ux peanuzanuen u
BBIpa0aThIBATh AJBTEPHATHBHBIC
BAapHaHTBl PEIIEHUH, CTPOUTH

MaTeMaTHYeCKUe MOJETH st
OIMMCAaHNA H3Yy4Ya€MBIX SIBJICHUN
Y POIIECCOB.




HJIK nix-3s
BrageTs HABBIKAMH MOITOTOBKH
TEKCTOB HAYYHBIX ITyOJUKAIUH,
Halucanuss ¥ (QOPMHUPOBAHUS

OTYETOB 0 BBINOJIHEHHON
pabote, BBIOOp2a QopM U
METOJIOB  NPAaBOBOM  OXpPaHEI

PEe3yJIbTaTOB UHTEIUIEKTYILHON
JIeATEeNILHOCTH, CO3J1aHus
AITOPUTMOB M IMIPOTPaMMHOTO
obecrieyeHnsT 1O  TEMaTHKe
IIPOBOJAMMOM Hay4YHO-
HCCIIeI0BATEIbCKOM PabOTHI

Brnaneer HaBBIKAMM TOATOTOBKH TEKCTOB HAyYHBIX
myOUKaIui, HarmMcaHus ¥ GOPMHUPOBAHUS OTIETOB O
BBITIOJTHEHHOH paboTe, BbIOOpa (GopM W METOIOB
[IpaBOBOM OXpaHbl PE3YJbTATOB HHTEIUIEKTYaIbHON
TIESITeTTbHOCTH, CO3/IaHMs ANTOPUTMOB u
MpOTpaMMHOTO  obOecreueHns [0 TEMaTHKe
TIPOBOIUMOI HAayIHO-UCCIIEIOBATEIHCKON pabOTHI




IV. COILEPXAHHUE U CTPYKTYPA JTUCIUITJINHBI

O0beM AMCUMIIMHBI COCTaBJsAET 3 3a4eTHBIX equHUIBI, 108 yaca.

W3 Hux peanusyercs ¢ UCIOJIb30BAHUEM AJIEKTPOHHOTO OOy4YEHHS U AMCTAHIMOHHBIX 00pa3oBaTeNbHBIX TexHoJorui He meHee 20% 4vacoB OT
ay/IMTOPHOI paboThI (22 yaca)

®opMa NPOMEKYTOUYHOM ATTECTAIUM . IK3AMEH.

4.1 CoaepsxkaHue JMCUMILIMHBI, CTPYKTYPHPOBaHHOE MO TeMaM, C YKa3aHHEeM BH/JI0B Y4eOHBIX 3aHATHIl M OTBeAEHHOr0 HA HUX
KOJIMYeCTBA aKA/IeMHYECKUX YaCOB

Ne Pa3zgen nucuuniInHbI/ TEMa = Bunet yueOHoi paboThI, ®opMa TeKyLIero
n/H S | BKIIOYast CAMOCTOSTEIBHYIO paboTy 00yJaromuxcs , | KOHTPOJs
= E MPAKTUYECKYIO MMOJArOTOBKY U TPYJIOEMKOCTh ycneBaemMocTu/
2 9 (B wacax) dopma
[ o
o g NPOMEKYTOYHOM
=2, KonTaktHas pabota npenojaBaTens ¢ =
5o 2 aTrecTaluu
=S o0y4armuMucs =
2 = o < (mo cemecTpam)
S S & =
o = ® ®
o « = a =) ;
= : ; E Jexuus | Cemunap/ Koncynbranus 58
gl = = = IpakTHYECKOE, g s
= o = s
8 3] g S JadopaTopHoe 8 =
R a 3ansaTHe/ =
1 2 3 4 5 6 7 8 9 10
1 OO6mme cBoiictBa matepuasioB. COBpeMEHHBIE TECTUPOBAHUE
JIOCTHKEHUS B o0macth  pa3paboTKu | 7 16 4 4 0 8
MPOU3BOJCTBA  MaTEpPHAIIOB C  OCOOBIMHU
CBOMCTBaMH.
2 MenunuHackoe MaTepHANoOBENICHHE. | - | 4, 3 3 0 8 TECTUPOBAHUE
buonerpananus marepuanos.
3 OcCHOBHBIE HAMPABIICHUS CO3/ITaHUS MAaTEPHUAIOB TECTUPOBAHUE
OMOMEIUITMHCKOTO Ha3HA4YeHUs. Marepuansl 7| 17 4 4 0 9
JU1si OMOJIOTHY M MEJIUIIMHBI: METa/NIOKepaMuKa
U KEpaMHYECKHME MaTepuajbl, MOJUMEPHI




MEIULUHCKOrO Ha3HAYEHHUs], HAHOKOMIIO3UTHBIE
MaTepHajbl, TMHOPUIHBIE MaTEPHAIIBL.

Meauumackue MIPUOOPBI b5 W3 CIINS.
Hcnons3oBanne Onoduznyeckux METOHOB s
HUCCJICJOBAaHUA COCTOSITHUA 6I/IOJ'IOFI/IIICCKI/IX
00BeKTOB IN Vitro u in Vvivo.

17

TCCTHUPOBAHUC

KomnerotrepHoe MIPOEKTUPOBAHHE u
COBPEMEHHBIE MPOU3BOJCTBEHHBIE TEXHOJIOTHH
Co3aHMs OMOMATEPHAJIOB.

14

TECTUPOBAHHUC




4.2 Ilnan BHeayHHTOPHOﬁ CaMOCTOSITEILHOM paGOTbI oﬁyqawmnxm o JTUCHUIIJIUHE

CamocrosiTenpHas paboTa 00yJaronuxcst YuebHo-
Cemecr u . Cpoxku OueHoyHoe M%TOHH%CKOG
P a3BaHUe pasjesa, TEMbI Bun camocrositenbHON BEIIOHEH Tpynoemko CpE/ICTBO obecrieueHre
paboThI . CTh (4ac.) CaMOCTOSITEIIbHO
1 paboThI
OO6mme CBOICTBa MaTepuaioB: Pabora c nuteparypoii
MeXaHUYECKHE, XHUMUYECKHE,|H HHTEPHET-UCTOYHUKAMHU
3JIeKTpHUECcKue, MarHuTHble. COBpeMEHHbIE Paznen 5 ar
7  |moctwkeHus B obmacth pa3pabOTKu U 1-3 8 TecTupoBanue |HACTOALICH
MPOU3BOJICTBA MAaTEPUAIOB C OCOOBIMHU HIPOTPaMMBl
cBoiictBamMu.  CoOBpeMeHHbIe  IPOOIEMbI
MaTepHaIOBEICHHSI.
Bzaumocss3b CTPYKTYpPBbI Pabora ¢ nutepatypoii
OpTaHUYECKUX BEIIIECTB " WX |1 HHTEPHET-UCTOYHNUKAMH
OMOJIOTUYECKOTO JICHCTBUSI. XUMHUYECKHUE
peaKkyuy, WMEIOIINE aHAJIOTHH B IKHUBOM
opranuzMe. OCHOBHBIE B3aHMMOJAEHUCTBUS
OMOJIOTHYECKUX TKAaHEH C MCKYCCTBCHHBIMH Paznen § a-T
7  |Marepuanamu. CTpyKTypHO- 4-7 8 TecTupoBanue |HACTOALICH
(hyHKIIMOHATIEHOE COOTBETCTBUE HIPOTPaMMBl

OMOJOTMYEeCKOH TKaHM M HCKYCCTBEHHOTO
Marepuajga Ha TpaHUIE TKAHb-UMIUIAHTAT.
UckycctBennsie  opranbl.  Pazpyimenue
Onomarepuana MOCPEICTBOM KIETOYHBIX W
(hepMEHTAaTUBHBIX PEaKIHil.




CamocrosiTenpHast paboTa 00yJaronuxcst YuebHo-
Cemect u N Cpoxku OueHoyHoe M%TOHH%CKOG
P a3BaHUe pasjesna, TEMbI Bun camocrositensHOM BLIIOHEH Tpynoemko CpE/ICTBO obecrnieueHue
paboThI . CTh (4ac.) CaMOCTOSITEIIbHO
1 paboThI
Marepuanst  juisi  OMOJNOTHH U Pabota ¢ nuteparypoii
MEIUIINHBIL: MeTaJlJIOKepaMuKa Y|¥ UHTEPHET-UCTOUHUKAMHU
KepaMUYeCKHEe  MaTepHalbl,  MOJUMEPHI
MEIUIIMHCKOTO Ha3HAYCeHMUS,
HAaHOKOMITO3UTHBIC MaTepHUAalbl, THOPHUIHBIC
Matepuanbl.  MMmmaHTel W TPOTE3bL.
DHJIONpOTEe3UpOBaHUe. bUOWMHEPTHBIE U
OMoaKTHBHBIC MeTepHaibl. DU3HOTOTHYECKU Pasnen § a-r
7  |akTHBHBIE  TOMMMEPBL.  MOJEKYISIpHOE 8-10 9 TectupoBanue |HACTOALICH
KOHCTPYMPOBaHUE MOJMMEPOB c HIPOTPaMMBI
Pa3TMYHBIMU (PYHIIMOHALHBIME TPYITIAMH.
NMmMmoOmim3anus (U3HOIOTHYECKHI
AKTUBHBIX COCIUHEHUN Ha TOJIUMEPHBIX
Matepuanax-Hocurensix.  Crparerus
TaKTHKa CUHTE3a (U3HOIOTHYECKU
AKTUBHBIX MOJTUMEPOB. [Ipumenenue
MOJINMEPHBIX OMOMAaTEpHAIIOB.
Hcnonp3oBanne Ouodusnveckux wmeronos/Pabora ¢ muTepaTypoil
ISt MCCIIeTOBAHMSI COCTOSIHUS |HHTEPHET-HCTOYHUKAMH
OMOJIOTHYECKUX OOBEKTOB in Vitro u in vivo.
[Tpubopbl [Isi TUATHOCTHKU W JICYCHHUS. Pasmen 5 a-r
7 Iélg;g;;;lgpyeML;eeT:pn6opLI U CEHCOPBL. 11-15 9 TecTHpOBaHHE HACTOSIIIIEI
JTBI WCCIICIOBAHHSI TPOrpaMMbl
MaTepHasoB u IPOIIECCOB

(CIEKTPOCKOTTMYECKHE, 30HIIOBBIE METOJbI,
MPT-auarsoctuka). Memununckas
pOOOTOTEXHHKA.




CamocrosiTenpHast paboTa 00yJaronuxcst YuebHo-
Cemect u N Cpoxku OueHoyHoe M%TOHH%CKOG
P a3BaHUe pasjesna, TEMbI Bun camocrostensHOM BLIIOHEH Tpynoemko CpE/ICTBO obecrnieueHue
paboThI . CTh (4ac.) CaMOCTOSITEIIbHO
1 paboThI
Kommnsroreproe MOJEIMPOBAHNE " Pabota ¢ nuteparypoii TECTUPOBAHUE
WHXUHUpUHT.  Pa3zpaboTka  TeXHUYECKOU|M MHTEPHET-UCTOYHUKAMU
JOKYMEHTAIUH, TU3aiH MPOIYKTOB ¥ 3aIUTa
HMHTEJUICKTYaJIbHON COOCTBEHHOCTH B Pazzien ? a-r
7 |oOmactn OuomarepuanoBeneHus. OCHOBBI 16-18 8 HaCTOAIMECH
BEHYYPHOI'O peANpUHUMATENBCTBA B HIPOTPaMMBI
obOmacT  pa3padOTKH, TMPOU3BOACTBA H
MPOABIDKEHHUS] HAa PBIHKE COBPEMEHHBIX
OroMaTepHaoB.

OO0muit 00BeM CaMOCTOATEIIBHON PabOTHI 1O AUCITUIUTHHE (yac) — 42

N3 Hux 00beM caMOCTOAATEILHOMH Pa00ThI € HCNI0JIb30BAHUEM 3JIEKTPOHHOI0 00y4eHHs U

AUCTAHIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHI (4ac) - 42




4.3 ConepixaHue y4ueOHOTro MaTepuaa

Copep:xkanue pa3ejioB M TeM JHCHHUIIIMHbI

1. BBeaenne. OOmme cBOWCTBA MaTEpPHANIOB: MEXAHWYECKHUE, XUMHUECKHE, HJICKTPUYECKUE,
MarHuTHble. COBpEMEHHbIE JOCTHXKEHUS B 00J1aCTH pa3pabOTKU M MPOU3BOJCTBA MAaTEpUANIOB C
0co0biMu cBoiicTBamMu. COBpeMeHHBIE TPOOIEeMbl MaTepUAIOBEICHHSL.

2. MeauuuHckoe MarTepuajioBeleHue. buogerpamanusa MarepuajioB. B3auMocBs3b
CTPYKTYpbl OPraHMYECKHUX BEUIECTB M UX OMOJIOIMYECKOTo AeHCTBHS. XUMHUYECKHE pEaKIMH,
UMEIOIIME aHAIIOTHUHU B )KUBOM opraHu3Me. OCHOBHbIE B3aUMOJICHCTBHS OMOJIOTMYECKUX TKaHel ¢
UCKYCCTBEHHBIMH Marepuaiamu. CTpyKTypHO-()YHKIIMOHAIEHOE COOTBETCTBHE OMOJIOTHYECKOU
TKaHU U MCKYCCTBEHHOI'O MaTepuaia Ha TpaHULe TKaHb-UMIUIAHTAT. VICKyCCTBEHHBIE OpPIaHBI.
Pa3pymenne 6uomarepuana mocpeICTBOM KIETOUHBIX U (PepPMEHTATHBHBIX PEAKLIUH.

3. OcHOBHBIC HANPABJICHHA CO3JAHUS MAaTepPHATOB OHOMEJUIMHCKOIO HA3HAYCHHS.
Marepuansl st OMOJOTHM W MEIUIMHBI: METaJUIOKEpaMHUKa W KEpaMHUYECKHEe MaTepHallbl,
HOJMMEPBl METULIMHCKOTO Ha3HAYEHHs, HAHOKOMITO3UTHbIE MaTepHalibl, THOPUAHBIE MAaTepUAIIbI.
WMnuantel ¥ mpoTtes3sl. DHAONpOTe3upoBaHUE. bUOMHEpTHbIE U OMOAKTHBHBIE METEpPUAIbL.
@DU3MONIOrHYECKH aKTHBHbIE MOJUMEpBl. MOJEKYyIsIpHOE KOHCTPYMPOBAHUE IIOJIMMEPOB C
pa3nuuHbIMU  (QYHIMOHAJIBHBIMH Tpynnamu. MMMoOwnm3anus (QHU3UOIOTHYECKH AKTUBHBIX
COCMHEHUI Ha TMOJMMEpPHBIX Marepuainax-Hocutensx. Crparerus M TaKTHKa CHHTE3a
(U3HOIOrMYeCcKH aKTUBHBIX MTOJIMMEpOB. [IprMeHeHre nomuMepHbIX OMoMaTepHuaoB.

4. MeanuuHckue npuéopsl M m3feaus. lcronb3oBaHue OMOPU3MUYECKUX METOAOB JUIS
UCCIICIOBAHMS COCTOSIHUS OMOIOTHUECKUX 00BEKTOB IN Vitro u in vivo. [TpuGops! i THarHOCTUKU
u JedeHus. Mmmnantupyemble npubopbl U ceHcopbl. OCHOBHBIE METOABI HCCIEIOBAHUS
MaTepuajoB U TPOLECCOB (CHEKTPOCKOMUYECKHE, 30HAOBble MeTonbl, MPT-auarnocruxa).
MenunuHackast poOOOTOTEXHHUKA.

5. KoMnbloTepHOe NpOeKTHPOBAHHE M COBPeMEHHbIe NPOU3BOACTBEHHbIE TEXHOJIOTMU
CcO3aHUAA OMOMAaTepPHuaJIoB.

KomnbroTepHoe MojenMpoBaHWE M WHXXUHUPUHI. Pa3paboTka TEXHUUECKOW JOKYMEHTAlUH,
IU3aiiH  MPOAYKTOB M 3alllUTa  MHTEVIEKTyaJlbHOH  COOCTBEHHOCTH B 00J1acTH
O6uomarepuanoBeeHus. OCHOBBI BEHUYPHOTO MpPEANPUHUMATENbBCTBA B 00JacTH pa3pabOTKH,
IPOU3BOICTBA U NMPOABUKEHNUS HAa PhIHKE COBPEMEHHBIX OMOMaTEpHAaIOB.

4.3.1. IlepeyeHb CEMUHAPCKHUX, MPAKTUYECKHX 3aHATHI M J1a00OPaTOPHBIX padoT

Ne Ne HaumeHoBaHue TpyroeMKocTh Ouenounsie | Dopmupyembie
n/H | pasaena CeMUHAPOB, (uac.) cpeacrsa KOMIIeTEHINH
M TeMbI NPAKTHYECKUX U Bceero N3 Hux (MHIMKATOPBI)*
Ja0opaTOPHBIX padoT | yacos MpaKTHYecKast
MOJr0TOBKA
1 2 3 4 5 6 7
1 | Temal OO6mmme CBOMCTBa 4 4 TECTUPOBAH IK-1

MaTEpUaJIOB: e MK 1
MEXaHUYECKHE, HIK a2

HJIK k13
XUMUYECKHUE,
3IIEKTPUYECKUE, MK-3
MAarHUTHBIE. HIK nx3a
CoBpeMeHHbIE AJIK 32
JOCTHKEHHST B 00J1aCTH HAK meas
pa3paboTku u
MPOU3BOACTBA
MaTepHaIoB C 0COOBIMU
CBOWCTBaMH.
CoBpeMEHHbIE




POOJIEMBI

MaTepHUaIOBEICHUS.

Tema 2 B3anmMocssi3b TECTUPOBAH IIK-1
CTPYKTYPBI ue Zgﬁ Zi E
OpTraHUYECKHUX BEIIECTB HIK Ls
U uX OHOJOTHYCCKOIO
NerucTBUSI. XUMHUUECKHE MK-3
peakuuu, AMEOIINE HIK nixc3a
aHajorTuu B JKUBOM HJIK nxcs2
opraausme. OCHOBHBIE HAR s
B3aUMOJICHCTBHS
OMOJIOTUYCCKUX TKaHEH
c HMCKYCCTBCHHBIMH
MaTepHualaMH.

CTpyKTypHO-
byHKIMOHATBHOE
COOTBETCTBHUE
OMOJIOTUYECKONM TKaHU
u HCKYCCTBEHHOT'O
MaTepuaia Ha TpaHUILIE
TKaHb-MMILJIAHTAT.
HckyccTBeHHBIE
opranbl. Paspymienue
Ouomarepuana
MOCPEACTBOM
KJICTOYHEIX u
(bepMeHTaTUBHBIX
pEaKLHii.

Tema 3 Marepuansl 11 TECTUPOBAH IK-1
OHOJIOTUH M MEIUIUHEL: ue MK rc1s
METAUIOKepaMHuKa | HAR 1z

UK nx13
KepaMHUUYeCKHe
MaTepHuabl, MOIUMEPHI MK-3
MEJMIIMHCKOTO HJIK nxsa
Ha3HayeHusl, HJIK nxcs2
HaHOKOMIIO3UTHBIE MK s

MaTepHalbl, THOpHUIHbIE
Marepuansl. IMIUIaHThI
u IIPOTE3HI.
OHJ0NPOTE3UPOBAHUE.
buonHepTHbIE 151
OMOaKTHUBHbIE
METEPUAIIBIL.
DU3HOIIOTHYECKU
AKTUBHBIE  IIOJHMMEPHI.
MonekynsapHoe
KOHCTPYMPOBaHUE
IIOJINMEPOB C
pa3IMYHBIMU
(GyHIHOHAIBHBIMU
rpynnamH.
NnvmMoOunm3anmst




(U3HOIOTHYECKU
aKTUBHBLIX COCIUHECHUN
Ha MOJIMMEPHBIX
MaTtepuaiax-
Hocurtensix. Crparerus
M TaKTUKa CHHTE3a
buznonornyecku
AKTUBHBIX IOJIMMEPOB.
[Ipumenenue
MOJIMMEPHBIX
OmoMaTepHaoB.

Tema 4

Hcnonws3oBanue
onoduznIeckux
METO/IOB TUTS
UCCIIEIOBAaHUS
COCTOSIHUS
OMOIOTUYECKHIX
00BEKTOB in Vitro u in
vivo. IlpubGopsl s
JTMarHOCTHKHU u
JICUYCHUS.
NmmtanTrpyemslie
npuOOpbl U CEHCOPBHIL.
OcCHOBHEBIE METOIbI
UCCIIEIOBAHUS
MaTepHajoB "
MIPOLIECCOB
(CTIEKTPOCKOMMYECKHE,
30HI0BBIE METO/IBI,
MPT-auarnoctuka).
MenunuHckas
pOoOOTOTEXHHKA.

TECTUPOBAH
ue

IIK-1
UK k1
HIK nx12
UK nx13

K-3
HIK nx3a
HIK nx32
HIK nx33

Tema 5

KomnerorepHoe
MOJICTTUPOBAHUE "
WHXUHUPUHT.
Pazpabotka
TEXHUYECKOU
JIOKYMEHTalluH, AU3aiH
MNPOAYKTOB U 3allluTa
MHTEJUIEKTYAJIbHON
COOCTBEHHOCTH B
o0nacti
OromarepHraIOBeICHHUS.
OCHOBBI ~ BEHUYYpPHOT'O
MpeapUHIMATENbCTBA
B o0yacTH pa3paboTKH,
MIPOU3BOJICTBA u
MIPOJBUIKEHHSI HA PBIHKE
COBPEMEHHBIX
OroMaTepHuaoB.

TCCTUPOBAH
ue

TIK-1
K nk11
HIK nx12
HIK nx13

TIK-3
HIK nx3a
HIK nx32
UK nx3s3




4.3.2. IlepeueHb TeM (BONPOCOB), BHIHOCHMBIX HAa

CTYIeHTAMH B paMKax caMocTosiTeabHoil padotrsl (CPC)

CaMOCTOATECJIbHOC M3YUYCHHUEC

Ne n/m Tema 3ananue ®opmupyemas NaK
KOMIIETeHIIHsI

1 Oomrue CBO¥CTBa | U3yunts  TeopeTnueckmii [K-1 MK-1
MaTepuajoB: MaTtepHa 1Mo BOIPOCY. IK-3 HJIK k11
MeXaHUUYECKUE HIK 12

’ MK nx13
XUMHUYECKHUE,
ANEKTPUYECKHE, MNK-3
MarHuTHBIE. HIK nix3a
CoBpemMeHHbIE MK 132
JIOCTHKEHUS B 00JIaCTH HAK s
pa3paboTKu u
MIPOU3BO/ICTBA
MaTepUajoB C 0COOBIMU
CBOMCTBAaMH.
CoBpeMeHHbIE
poOIEeMbI
MaTepUaIOBEICHHUS.

2 B3anmocss3b W3yunte  TeopeTHuecKuit IIK-1 NK-1
CTPYKTYpBI MaTepua Mo BOMpocy. IK-3 Zgﬁ K11
OPraHUYECKUX BEIIECTB HJZKIZ(;,';
U uX OHOJOTHYECKOro
nercTBusl. XUMHUUECKUE K-3
peakuuu, HMEILINE HJIK 131
aHaJIOTMKM B  JKHUBOM MK 132
opranu3me. OCHOBHBIC HAK mas
B3aUMOJICVCTBHUS
OMOJIOTHYECKUX TKaHeH
C MCKYCCTBEHHBIMU
Marepuaiam.

CtpyKTypHO-
(GyHKIMOHATIBHOE
COOTBETCTBHE
OMOJIOTMYECKOW TKaHU
u HCKYCCTBEHHOI'O
Marepuanga Ha TPaHUIIE
TKaHb-UMIUJIAHTAT.
HckyccTBeHHBIE
opranbel. Pazpymenue
Omomarepuana
IIOCPEACTBOM
KJIETOYHBIX "
(bepMeHTaTUBHBIX
peaKkuuid.

Matepuanst st | M3yunts  TeopeTudeckuit [K-1 K-1

3 OWOJIOTMH ¥ MEIUIUHBL: | MaTepHal 0 BOIPOCY. IK-3 MK nx1a
MeTaJJIOKepaMHKa u HIK nx12
KepaMU4yeCcKue MK s
MaTcpHaJIbl ITOJIMMEPHI
MC,ZII/II?II/IHCK’OFO b TIK-3

HJIK nxs3a
Ha3HAYCHWUS,

HJIK nx 32




HaHOKOMITO3UTHBIE
MaTepHalbl, THOPHUIHBIC
MaTepHajbl. IMIUIaHTHI 1
MIPOTE3BI.
DHAONPOTE3UPOBAHUE.
buounepTHbie u
OMOaKTHBHBIC METEPHAIIEI.
OU3HONIOrHYECKU
AKTUBHBIE TTOJTUMEPHI.
MonekyisipHOE
KOHCTpYHpOBaHHE
MTOJTUMEPOB c
Pa3TMYHBIMA
($yHIOHATEHBIMH
TpyIITaMy.
MmmoOmmm3anms
¢$u3noIOrnYecKu
AKTUBHBIX COEAMHEHUHN Ha
MTOJTMMEPHBIX
MaTepuranax-HOCUTETSX.
Crpateruss #  TaKTHKa
cUHTE3a (DU3HOIOTHYECKU
AKTUBHBIX  TOIUMEPOB.

UK nxs3

IIpumenenue

MTOJTMMEPHBIX

OromMaTepHaloB.

Hcnone3oBanue N3yuute  TeopeTHUECKUH IIK-1 IK-1
OMO(MH3MYECKUX METOIOB | MaTepual 1o BOIPOCy. I1K-3 MK 1
TS HccieI0BaHus HJIK k12
COCTOSIHUSA MK 1
OMOTIOTUYECKIX 061)eK_TOB K-3
In vitro ®m 1 VIVO. MK mean
[Tpubopsr JUTS K s
JMAarHOCTHKA M JICYCHUSI. WK a3
NMnnanTupyemele

npuOOpbl W CEHCOPBHIL.

OcHoBHBIE METO/TBI

HCCIIETIOBAHUS

MaTepUaoB W MPOIECCOB

(CTIEKTPOCKOITUYECKHE,

30HJI0BbIC MeTOibI, MPT-

JTUATHOCTHKA).

MenuiuHcKas

pOOOTOTEXHUKA.

Kommneroreproe N3yuute  TeopeTHUECKUH IIK-1 IK-1
MO/ISITUPOBAHNE U | MaTepua 1o BOMPOCY. IK-3 HJIK nxc1a
UHKUHUPUHT. Pa3pabotka HJIK k12
TEXHUYECKOMN MK 1
JIOKyMEHTAlUK,  JTU3aiiH TIK-3
TMPOZYKTOB M 3alllMTa WK s
WHTEJUIEKTYaIbHON MK s
COOCTBEHHOCTU B 00JIaCTH WK 1533
OromMarepuanoBeICHHSI.

OcHOBBI BEHYYPHOTO

NpeNPUHAMATENLCTBA B

obnactu paspaboTku,

IMPOU3BOJACTBA u




NPOJBIDKEHUSI HA PBIHKE
COBPEMEHHBIX
OroMaTepraJIoB.

4.4. MeToauuecKkne yKa3aHusi 10 OPTraHU3aIUH CAMOCTOSITEILHOMH PadoThI CTYI€HTOB

CamocrosTenbHas paboTa CTYJCHTOB SIBJISETCS COCTaBHOW YacThIO y4eOHOTro mporecca H
UMEET MENbI0 3aKPCIUICHHE W YIJIyOJICHHE TONYYCHHBIX 3HAHHA ¥ HABBIKOB, IOHCK U
npuoOpeTeHNEe HOBBIX 3HAHUH, a TAaK)KE BBIMOJHEHHE Y4YEOHBIX 3aJlaHUi, TOJIrOTOBKY K
NPECTOSIIUM 3aHITHUSM, 3a4€TaM U IK3aMEHaM.

Jlnst opraHu3aliiil CaMOCTOSITEIIbHON pPa0OThI MO TUCHHIUIMHE «BbHoMaTepuaioBeneHue»
UCTIONIB3YIOTCS CIIEAYIOIIHE (POPMBI CAMOCTOSTEIHHOU yueOHOU paboTHI:

- PaboTa Haj KOHCTIEKTOM JICKITUH.

- [TonGop, n3yueHue, aHaIM3 PEKOMEHIOBAHHOW JINTEPATYPHI.

- CaMocTOSITEThHOE U3yYCHHE OTACIBHBIX TEM, NaparpadoB, He U3JI0KECHHBIX B JICKIINH.

- [ToaroroBka K TECTUPOBAHHUIO.

- [TonroroBka K SK3aMeHy.

4.5. IlpuMepHasi TeMaTHKA KYPCOBBIX PadoT (MPOEKTOB): HE MPEIyCMOTPEHBI YUeOHBIM
TIJIAHOM.

V. YYEBHO-METOJAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHUE
JUCHHUIIJINHBI

a) nepe4veHb JUTEPATYPbI

1. bannuka @.-I". Xumuyeckue u OMOJIOrMYECKUE CEHCOPHI: OCHOBBI U MpUMEHEHHUs [ TekcT]
: HayuHoe u3nanue / @. -I'. banuka ; nep. ¢ anrin. M. M. Jlazep ; pen. B. A. Illly6apes. - M.
: Texnocdepa, 2014. - 879 c. - ISBN 978-594836-380-6 (2 ax3.)+

2. HanoOuorexnonoruu [ Tekcr] : mpaktukym/ pen. A. b. Pyoun. - M. : bunowm. Jlaboparopust
3HaHuH, 2012. - 384 ¢. - ISBN 978-5-9963-0627-5 (17 2x3.)+

3. ®wmsuko-xumudeckue metoapl B onosiorun / B. I1. CanoBapoBa, A.A.IlpucraBka,
H.JI.benbkosa, I'. B. FOpunosa, O.A.bepcenesa; noa pea. B.I1.Canosaposoii. - Mpkyrck
:N3n-Bo UT'Y, 2013. - 295 ¢. - ISBN 978-5-9624-0806-4 (50 5k3.) .+

4. T'yceB, Anekcannp HWBanoBuu. HanomaTepuainbl, HAaHOCTPYKTYpPHI, HAHOTEXHOJIOTHH
[DnexTponnbiit pecypc] / A. W. T'yceB. - DneKTpoH. TEKCTOBBIE HaH. - MockBa :
Pu3MaTiIuT, 20009. - 416 C. : WJL. - Pexxum JocTyna:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=2173. - DBC "Jlaus". -
HeorpaHuy. foctyi. - ISBN 978-5-9221-0582-8

5. Wmommun, B. A. Hanomarepuansr [DneKTpoHHBIN pecypc] : yueOHoe mocobue / B. A.
WmrommH. - DneKkTpoH. TekcToBble AaH. - HoBocubupck : HI'TY, 2019. - 114 c. - OBC
"Jlawp". - Heorpanmu. noctym. - ISBN 978-5-7782-3858-9

6. VYuncon K. IlpuHUIUIIBI 1 METOABI OMOXUMUU U MOJIEKYJISIPHOW OMOIOTUY [ DIEKTPOHHBIIH
pecypc] / K. Yuncon, [Ixx Yonkep. — M. : bunom. Jlabopatopus 3nanui, 2013. - 848 c.
Pexxum nocryna: ObC "UznarensctBo "Jlans". - Heorpanuu. noctym. - ISBN 978-5-9963-
2126-1+

0) mporpaMMHoOe oOecreueHIe
DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10
Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service Pack 1
32/64-bit (English) - Microsoft Imagine, Windows Server 2008 Enterprise and Standard without
Hyper-V with SP2 32/64-bit (English) - Microsoft Imagine, Access 2016 32/64-bit (Russian) -
Microsoft Imagine, Access 2010 32/64-bit (Russian) - Microsoft Imagine). lorosop Ne03-016-14
ot 30.10.2014r. Kaspersky Endpoint Security s 6usneca - Ctangaptabiii Russian Edition. 250-



499. ®opyc Kontpakt Ne04-114-16 ot 14 Hosi6ps 20161 KES. Cuer NePCI[3-000147 u AKT or
23 Hos6ps 20161 JInm.Ne1B08161103014721370444. Microsoft Office Enterprise 2007 Russian
Academic OPEN No Level. Homep mnuuensuun Microsoft 43364238. Microsoft Windows XP
Professional Russian Upgrade Academic OPEN No Level. Homep mammensuu Microsoft
41059241.0ffice 365 npodeccuonanbhbii TwIOC uist ydanuxcs. Homep 3aka3za: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.

B) 0a3bl JaHHBIX, HH(OPMAIITMOHHO-CIIPABOYHbBIE U TIOMCKOBBIE CHCTEMBI

1. http://www.protein.bio.msu.ru/biokhimiya/index.htm - WuTepuer BepCHs
MEXIYHApOJAHOIO XypHalla 10 OMOXUMHHU U OMOXMMUYECKUM acleKTaM MOJICKYJISIPHOMN
Omosoruu, OMOOPTaHUIEMCKONW XUMHUH, MUKPOOHOJIOTHH, UMMYHOJIOTHH, (DU3UOJIOTUH H
OmoMeTMIIMHCKUX ucccienoBannidi. Ctateu B pdf-opmare.

2. http://tusearch.blogspot.com - Ilouck 53JIEKTPOHHBIX KHUT, MYOJHKAIMi, 3aKOHOB,
I'OCToB Ha caiiTax HayYHBIX 2JICKTPOHHBIX OMOIMOTEK. B morckoBrKe 0TOOpaHBI TydITne
6u0MMOTEKH, B OOJBIIMHCTBE KOTOPHIX MOXKHO CKayaTh MaTepHajbl B IOJHOM o0beMe 0e3
peructpauuu. B cnucok BKIIOYEHBI OUONIMOTEKM HWHOCTPAHHBIX YHUBEPCUTETOB U
Hay4HBIX OpraHU3aLAN.

3. http://elibrary.ru/defaultx.asp - Hayunas osnexkTpoHHas OHOJIMOTEKa, KpYyMHEHIINI
poccuiickuii MHPOPMAITMOHHBIN TOpTaJ B 00JaCTH HAYKH, TEXHOJOTHUH, MEIUITUHBI H
o0pa3oBaHus, coAepKaluii pedepatsl U MOJIHbIE TEKCTHI Ooniee 12 MITH HAyYHBIX CTaTel
U yOJIMKaIui.

4. http://6years.ru/index.php - mopran OecrIaTHON MEIUIMHCKONH MH(POPMAIIUH, COACPKHUT
00JbIIOE KOJMYECTBO KHUI, Y4EOHBIX MOCOOMI Omoxumuyeckoil M OHOpU3MUECKON
HANpPaBIEHHOCTH.

5. http://molbiol.ru/protocol/ - omnmcanue OoOJBIIOrO KoOJMYECTBA (PU3MKO-XUMUYCCKUX HU
MOJIEKYJISIPHO-TEHETHUECKUX METOJIOB.

6. http://www.uspto.gov/ - mpocmotp marentoB Ha United States Patents and Trademark
office.

7. http://www.molecularcloning.com/ - nmpotokossl MetogoB A Laboratory Manual. Joseph
Sambrook and David W. Russell.

8. http://www.protocol-online.org/ - Ca#iT comep HUT XOpOIIO CTPYKTYPUPOBAHHYIO
KOJUIEKIIUIO CCHUTIOK Ha MPOTOKOJIBI METOAOB (B OCHOBHOM, PazNUYHBIX JabopaTopuit).
Nmeercsa Tematnueckuii hopym.

9. http://www.donnu.edu.ua/chem/student/methodic/phys_methods/ -  kmura  A.H.
[enapuka « ATHCTpYMEHTALHBIC METO Bl HCCIICTOBAHUS B OMOX MU

0) 6a3bl OAGHHBIX, UHDOPMAYUOHHO-CHPABOYHBLE U NOUCKOBLLE CUCTNEMbI

1. https://www.sciencedirect.com — 6a3a JaHHBIX AHTJIOA3BIYHON HAYYHOH MEPUOTUKH
ScienceDirect nznarenscta Elsevier, mpenocraBisier O€CIUIaTHBIA AOCTYN K aHHOTAIMSIM BCEX
nyOnmuKammii, coaepkamuxcs B 6ase, u k 6osiee 1,2 MITH. TIOJTHBIX TEKCTOB CTATEH.

2. http://elibrary.ru/defaultx.asp - wayuHas snekTpoHHas OWOIMOTEKa, KPYIMHEHIIWIt
poccuiickuii MHQOPMALMOHHBIM TMOpTaJ B OOJACTH HAYKH, TEXHOJIOTMH, MEIUIUHBI H
o0Opa3oBaHusl, cosepxKaiuil pedepaTsl U MOJHBIE TEKCThI HAYYHBIX CTAaTeH U IMyOIMKaIU.

3. https://cyberleninka.ru —  poccuiickas Hay4Has dJIEKTPOHHAs  OMOIHMOTEKA
«KubepJlennnkay.

4. https://lwww.researchgate.net — GecriatHas coruanbHas ceTh ResearchGate s
COTPYIHHYECTBA YYEHBIX BCEX HAYYHBIX TUCIUIUINH, BKIIOYAET TAKHE CETEBbIC PUIIOKEHHS, KaK
CEMaHTUYECKHH TIOMCK, COBMECTHOE UCIOJIb30BaHWE (HaiyioB, OOMEH MyOJIMKaIUsIMH,
TEeMaTHYECKHe (POPYMBI, METOIOJIOTHYECKHE TUCKYCCHU M TaK JlaJiee.

5. Hayunas Dnekrponnas bubnuoreka http://www.e-library.ru


http://www.protein.bio.msu.ru/biokhimiya/index.htm
http://tusearch.blogspot.com/
http://elibrary.ru/defaultx.asp
http://6years.ru/index.php
http://molbiol.ru/protocol/
http://www.uspto.gov/
http://www.molecularcloning.com/
http://www.protocol-online.org/
http://www.donnu.edu.ua/chem/student/methodic/phys_methods/

6. Wudpopmannonnas cucrema «EanHoe OKHO AOCTymHa K 00pa30BaTEIbHBIM peCypcam»
(http://window.edu.ru)

7. DBC «FOPAWT». Anpec nocryna: https://www.biblio-online.ru/

8. Ob Mzmarenbckoro meHTpa «Akaaemusi». Anpec moctyma: http://www.academia-
moscow.ru

9. http://tusearch.blogspot.com - TIoHCK 3J€KTPOHHBIX KHHI, IyOJHKAIMii, 3aKOHOB,
I'OCToB Ha caifTax HayYHBIX 3JIEKTPOHHBIX ONOINOTEK.

10. GoogleScholar —ITouckoBas cucreMa o Hay4IHOM JTUTEPATYPE.

11. ScienceResearchPortal - Haydnas mouckoBas cHCTEMa, OCYIIECTBIISFOIIAs
MIOJTHOTEKCTOBBIM TOMCK B JKypHAJIaX MHOTHX KPYIHBIX HAYYHBIX H3/aTENIbCTB, TaKUX Kak
Elsevier, Highwire, IEEE, Nature, Taylor&Francis u ap. Vet crateu 1 JOKYMEHTBI B OTKPBITBIX
Hay4HbIX 0a3ax ganubix: Directory of Open Access Journals, Library of Congress Online Catalog,
Science.gov u Scientific News.

12. ttp://www.fao.org/publications/sofa/ru/ Caiit MIPOJTIOBOJIBCTBEHHOM u
cenbckoxo3sicTBeHHOM Opranu3anuu OObeTMHEHHBIX HAITHH.

13. http://www.rosreserv.ru -Cait heepaibHOro areHTCTBA MO TOCYIAPCTBEHHBIM PE3epPBaM.

14. http://mcx.ru -CaiiT MUHHCTEPCTBA CEIBCKOTO X03s1cTBa POD.

15. http://www.mcx.ru/documents/document/show/14857-19.htm- JOKTPHHA

IIPOJI0BOJILCTBEHHOM Oe3omacHocTu Poccuiickoil @enepanuu.

16. http://ecfs.msu.ru- EBpasuiickuii eHTp 10 IpOI0BOJIHCTBEHHON O€30IaCHOCTH.
17. http://www.fao.org-- TIpomOBOJBCTBEHHAST ¥  CEIBCKOXO3SIMCTBEHHAs] OpraHU3alMs

O0benuueHHbIX Hammii.

I. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUIIJIMHBI
6.1. YuedHO-1a00paTOpHOE 000py10BaHUE:

MarepuanbHO-TEXHHUECKOE  obOecrieueHue AUCHUILIIUHBI  «buoMaTtepuanoBeieHue»
0a3upyercs Ha CIIEAYIONINX pecypcax:

Ayoumopus 0na npoeedenus 3aHAMUL 1eKYUOHHO20 MUNA

Aynautopust o0opyaoBaHa: cneyuanusuposanrol (yaeOHoN) mebenvio Ha 12 MOCaTIOUHBIX
MecT; 00opynoBaHa mexHuueckumu cpedcmeamu odoyuenus: Ilpoextop Epson EB-X03, Dkpan
ScreenMedia, Jlocka aynuropHas MesnoBas, MarHuTHasi, Jlaboparopust opraHu4ecKod XUMHUH -
HIka¢ BeITsKHOW AD-221"- 2 miT., Xumundeckuii mkad (cremnax) -1 wr., JlabopaTopHslii cron
C BBIKATHBIMH TymMOamu — 5 IT., XOJOAWIEHUK «MHUHCK» - 2mIT., Amnmapart [Jisi BEpTUKAIBHOTO
anektpodopesa — 1 mr., Bakyymusiii ucnapurens PBO-64 — 1 mr., Borsmerp BY-15 — 1 .,
Hesunrerpatop Y/-20 — 1 mT., I3MepuTens MOHHBIX CONPOTHBICHUH (MMrieganca) - 1 mr.,
Wcrounuk nutaHus ans snektpodopesa "Onbpd" — 1 mr., Ocmmwiorpad yHUBepcalbHBIN
neyxiydeBout C-55 — 1 mr., Tepmocrar TC-80 — 1 mrt., Hentpudyra K-24 — 1 mr., Lleatpudyra
MIIB-310 — 1 mt. HoyrOyk Lenovo G580 — 1 mT., Bechl ananutuyeckue HR-200 — 1 mT., Bechl
naboparopusie OHAUS — 2 mir., pedppakromerp UP® 45462M — 1 wit., peppakromerp YPII —1
mt., ¢orosrnexrpokanopumerp KF 77 — lwmr., nenrpudyra nadoparopnas OIIK-8 — 1 mrt.,
ueHTpudyra madbop-1, MeauIMH-5, HacToapHas L[JIH 16 ¢ Mukponpoliec-HOi CUCTEMOH yIpaBi —
1 mr., cnekrpoporomerp CD-2000, depmentep Minifors Speco OGaktepuanbHbplii — 1mT.,
tepmoctat WB4MS Bonnblii /c mepememmBanuem/ - 1 mr., tepmocrar TC-1/80 CITY — 1 mir.,
CIy’KalllUMU  JUIS TIpe/IcTaBiIeHus yuyeOHoi nHdopMaru O00JbIION ayAUTOPUH MO JUCIUTUIMHE
«buomarepuanoBeeHUE». YueOHO-HAAAOHBIMU NOCOOUAMU, 0OECTICUNBAIOIMMH TEMATUYECKHE
WITIOCTPAIMK 10 JUCHUIUINHE «buoMaTepuanoBeieHue»: Mpe3eHTallH B KOJIMYeCTBE 4 IIT.

Ayoumopus 014 npogedenus 3aHAMUN RPAKMUYEcKo20 muna

Aynuropust o0opynoBaHa: cneyuaiusupogantou (yaeoHoii) mebenvro Ha 12 MocagouHbIX
MecT; 00opy/I0BaHa TEXHUUYECKUMU cpedcmeamu odoyuenus: Ilpoexktop Epson EB-X03, Oxpan
ScreenMedia, Jlocka ayauTopHas MenoBasi, MarHuTHasi, Jlaboparopusi OpraHMuecKol XUMHU -
Ikad BerTsDKHOW AD-221"- 2 TiT., Xumudeckuid mkad (cremiax) -1 mr., JlabopaTopHsrit cTo
C BBIKATHBIMU TymMOam# — 5 mIT., X0J0AUIbHUK «MUHCK» - 21IT., Anmapar Juis BEpTUKaJIbHOTO



anektpodopesa — 1 wr., Bakyymusiii ucnapurens PBO-64 — 1 mr., Bonsmerp BY-15 — 1 mr.,
Hesunterpatop Y/I-20 — 1 mT., U3mMepuTenb HOHHBIX CONPOTHBICHHWH (MMIieqaHnca) - 1 miT.,
Hctounuk mnurtanus s anekrpodopesa "IDapd" — 1 mr., Ocummnorpad yHUBEpCATbHBIN
nByxiydeBoit C-55 — 1 mr., Tepmoctar TC-80 — 1 mr., Henrpudyra K-24 — 1 mr., LHearpudyra
MIIB-310 — 1 mwT. cayXamumu Ui OpeAcTaBieHus yaeOHoi nHpopManuu OOIbIION ayIuTOPHH
no puciuruinie «bruomarepuanoBeneHue.

Komnvromepnoiti knacc (yuebnas ayoumopusi) O epynnogulx U UHOUBUOYALbHBIX
KOHCYTbmMayull, meKyujeco KOHMpPOAd U HPOME’CYMOYHOU ammecmayuy, OpeaHu3ayuu
camocmosamenvhol pabomel. AymuTopHus 000pyIOBaHA: CHEIHATH3UPOBAHHON (yueOHOI)
Mebenbio Ha 20 MocaoyHbIX MECT, TOCKOM MEJIOBOI; 000pya0BaHa TEXHUUYECKHUMH CPEICTBAMU
obOyuenus: Cucremusiii 610k PentiumG850, Monutop BenQ G252HDA-1 mir.; CuctemMHbIN
ook Athlon 2 X2 250, Monutop BenQ G252HDA — 8 mr.; Cuctemusbliii 610k PentiumD
3.0GHz, Monutop Samsung 740N — 3 mmr.; Mono6ok IRU T2105P — 2 mt.; CucteMHBIi 010K
Pentium G3250, Monutop BenQG955 — 1 mr.; Cucremusiii 610k Pentium G3250, MonuTop
BenQ GL2250 — 1 mit.; Cucremusiii 610k Pentium G3250, MonuTtop Samsung T200 HD — 1 mit.;
Cuctemnsrii 6510k Pentium G3250, Monutop Samsung T190N — 1 mit.; Cucremnslii 6110k Pentium
G3250, Monutop Samsung 740N — 1 mr.; [Ipoextop BenQ MX503; skpan ScreenVtdiaEcot.C
HEOTPAaHMYEHHBIM JOCTYNOM K ceTu VIHTepHeT M olecreueHueM J0CTyla B SJICKTPOHHYIO
nH(pOPMAIIMOHHO-00PA30BATEIBHYIO CPEly OPraHU3aINH.

Jlabopamopuss ~ Ouoxumuu  u  o6uomexuwonocuu.  Xpomarorpad  KHUIKOCTHBII
MHUKPOKOJIOHOUHBIN "Munmnxpom-6"; Hanodoromerp Pearl - 1mt; depmentep Minifors Speco
OaxkTepuaIbHBIN- | IT; CIy>KalUMH [T IpeACTaBIeHUs yueOHOM nHpopManuu no JUCIUILTNHE
«buomarepuaoseeHne».

6.2. IlporpammHoe o0ecnieyeHue:

e DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10
Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service
Pack 1 32/64-bit (English) - Microsoft Imagine, Windows Server 2008 Enterprise and
Standard without Hyper-V with SP2 32/64-bit (English) - Microsoft Imagine, Access 2016
32/64-bit (Russian) - Microsoft Imagine, Access 2010 32/64-bit (Russian) - Microsoft
Imagine). Jlorosop Ne03-016-14 ot 30.10.2014r.

e Kaspersky Endpoint Security nms 6usneca - Cranmaptabeiii Russian Edition. 250-499.
®opyc Kortpakt Ne04-114-16 ot 14n0516ps 20161 KES. Cuer NePCI[3-000147 u AKT ot
23n0s16ps 20161 JIu. Ne1B08161103014721370444.

e Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep Jlunen3uu
Microsoft 43364238.

e Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level. Homep
JInnenszun Microsoft 41059241.

e Office 365 mpodeccronanbhblii TROC AIs yuarmuxcs. Homep 3akaza: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.

6.3. Texunyeckue u JIeKTPOHHbIE CPEACTBA:
e [Ipe3eHTanuu 1o OTIEIBLHBIM TEMaM Kypca;
e Cucrema 3JIEKTPOHHOTO TECTUPOBaHUS Ha 6a3e oOpa3oBaTenbHOro moprajia Educa

VIil. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

JUia  OoCcBOEHHs JUCHMIUIMHBI «bHOMaTrepualoBeeHUE» TNPUMEHSIOTCS — CIENYIOIIHE
00pa3zoBaTeNbHBIC TEXHOIOTHUH:

- Ungpopmayuonnas nexyusa. JIeKIns —3TO C)KaToe M3NI0KEHHE OCHOBHBIX HAYYHBIX (DaKTOB,
YTO ABJISETCS 0a30i JUIsl aHalM3a PaCCYKICHUM, OICHOK.

- Jlexyusa-euzyanuzayus. YUUT CTYJEHTOB IpPeoOpa3oOBbIBaTh YCTHYIO M HHCbMEHHYIO
uH(pOpMaLIMIO B BU3YyalbHYIO0 opMy, 4TO (OPMHUPYET Y HUX IpodeccroHalbHOE MBILIUIEHHE 3a
CUeT CHCTeMaTH3allMM M BBIJCJIEHUS Hauboyiee 3HAYMMBIX, CYIIECTBEHHBIX AJIEMEHTOB



colepkaHusi OOydeHHs. 3agada MperoAaBaTeNs HCIOJIb30BaTh Takue (OPMBlI HATIISIHOCTH,
KOTOpPbIE Ha TOJIBKO JONOJHSIOT CIOBECHYIO MH(OPMALUIO, HO U CaMH SIBJIAIOTCS HOCUTEISIMU
uHpOopManuu (CXeMbl, PUCYHKH, CIIAiIbI-IPE3EHTAUH, i T.IL.). DTOT BHJ JICKIIUH JYy4YIIe BCEro
UCIOJIb30BaTh Ha 3Talle BBEACHUS CTYIEHTOB B HOBBIM pasfel, TeMY IUCLMILINHBI.

- [Ipobnemnasn nekyusa. B omiimane oT copepkaHuss MHPOPMALMOHHOM JEKIIMH, KOTOPOE
npeylaraeTcsl IMpernojaBaTeleM B BHJE M3BECTHOIO, IOJIEKAILEro JIHIIb 3alIOMUHAHUIO
Mmarepuaia, Ha MpOOJEMHON JIEKUIMHM HOBOE 3HAHWE BBOJUTCS KaK HEM3BECTHOE IS
oOyuatomuxcs. IIpoGnemHass nekuus HayMHAaeTCsl C BONPOCOB, C IIOCTAHOBKHU IMPOOJIEMBI,
KOTOPYIO B X0/I€ H3JIOKEHUS MaTepralia HeOOXOAUMO PEUIUTh. JISKIUS CTPOUTCS TAKUM 00pa3oMm,
YTO IMO03HAHMUA OOydarolerocs NpUOMMKAIOTCS K IOMCKOBOHM,  HCCIIe10BaTeIbCKON
JEeSITeIbHOCTH. 37€Ch YUaCTBYIOT MBIIIICHHE OOYYarOIIerocsi U €ro JMYHOCTHOE OTHOIICHHE
K YCBaMBa€MOMY MaTepHaiy.

- Jlexyus-6eceoa. Ilpenmomnaraer HETOCPE/ICTBEHHBI KOHTAKT TMPENOJABATENsl C
aynuropueil. IlpenmyiecTBo JeKuu-0ecebl COCTOUT B TOM, YTO OHA IO3BOJISIET NMPHUBJIEKAThH
BHUMAaHHE CTY/ICHTOB K HanOoJiee BaKHBIM BOIIPOCAM TEMBI, ONPEIENATh COACPKAaHHE U TEMII
U3JI0KEeHUs1 y4eOHOro Marepuasia ¢ y4eToM OCOOCHHOCTEN CTY/IEHTOB.

- [Ipakmuueckue 3anamus — 3TO 3aHATHE, IPOBOIUMOE 110/l PYKOBOJCTBOM IIpeNojaBaTesis B
y4yeOHOIl ayAuTOpuH, HAaINpaBlIieHHOE Ha YIiyOJeHHE HAydHO-TEOPETHYECKUX 3HAaHUM U
OBJIQICHUE OIPEJCIICHHBIMH METOJaMHU CaMOCTOSITENIbHOW paboThl, KOTOpoe (opMHUpYyeT
npakTuyeckue ymeHus. OnHoOM U3 GopM NpPaKkTUUYECKUX 3aHATHI B By3€ SIBIISETCS CEMUHAPp.

- Cemunap-uccneoosanue. TeXHOIOTUS TPOBEACHUS TAaKOTO CEMHHapa MOXKET ObITh
pas3InYHOM, B 3aBUCUMOCTHU OT TOT'0, KAKOW METO/1 3aJI0’KEH B €r0 OCHOBY. B paMKax TUCHMITIMHBI
«DKOJIOTHsI MUKPOOPTaHU3MOBY MPOBOJNUTCS CEMHHAp C TOJATOTOBKOH M 3aciylIMBaHUEM
pedepaToB 1O akTyaldbHbIM MpoOieMaM TEOpUM U MPAKTUKA W MOCIEIYIOIUM  HUX
00CyXICHUEM.

- Camocmosmenvras paboma cmyoenmog (cM. 11.4.4).

- HAucmanyuonnvie  obpazosamenvuvie  mexwonocuu.  Ilox  AUCTaHIIMOHHBIMU
00pa3oBaTebHBIMU TEXHOJIOTUSMU TOHUMAIOTCSI 00pa30BaTeNIbHbIE TEXHOIOTUH, peau3yeMble B
OCHOBHOM C NpPHUMEHEHUEM HH(OPMAIIMOHHO-TEICKOMMYHUKAIMOHHBIX ceTell. [Ipu ocBoeHnn
JUCLHUIUIMHBL «DKOJIOTHSI MUKPOOPTraHU3MOBY» UCIOJb3YIOTCS CIIEAYIOIINE TEXHOIOTHHU:

" KelicoBasg TEXHOJNOTHUs — (¢opMa JOUCTAHIMOHHOTO OOYYEHHUs, OCHOBAaHHAas Ha
IPEJOCTaBIEHNH O0ydJarommmMcs HH(OPMAIMOHHBIX 00pa3oBaTelbHBIX PECYpCOB B BHJE
CTHECIMATU3UPOBAHHBIX HA0OPOB Y4eOHO-METOJAMYECKHX KOMIUIEKCOB C HCIIOJIb30BaHUEM
pa3IMYHBIX BUJOB HOCUTENEH HHpopMaIun (KeicoB);

" WHTEPHET-TEXHOJOTHS — CIOCO0 TUCTAHIIMOHHOW Tepenadyd MHPOpPMAalnuu, OCHOBAHHBIN
Ha HCII0JIb30BaHUH TII00aIbHBIX U JOKAJIbHBIX KOMIBIOTEPHBIX CETEH sl oOecreueHus: J0cTyna
oOydaromuxcsi K HMHPOPMAIIMOHHBIM 00pa30BaTelIbHBIM pecypcaM M A (OpMUPOBaHUS
COBOKYITHOCTH METOJIMYECKUX, OPraHU3allMOHHBIX, TEXHUYECKHX W IPOrpaMMHBIX CPEICTB
peam3any W YIpaBiIeHHs] Y4eOHBIM MPOIECCOM HE3aBHCUMO OT MecTa HaXOXKICHHUS €ro
cyowekToB. Mcnonb3yercs O6pazoBarensHbiii mopran UI'Y - educa.isu.ru.

VI1Il. OueHounsie MaTepuabl AJs1 BXOAHOT0 KOHTPOJIS

8.1. OueHouHbIE CpeacTBa JIi BXOJHOTO KOHTPOJS (MOTYT OBITh B BHJE TECTOB C
3aKPBITBIMU UM OTKPBITBIMHU BOIIPOCAMMU).

IIpumepnwiii nepeuerb 60npoOCco8 K 6X0OOHOMY KOHMPOIIO



1. OOm1ast xapakTepUCTHKa OUOTIONIUMEPOB.

2. buonoruueckas poib 6€IKOB, YIIIEBOAOB, JIUIHUIOB B )KMBOM OpraHU3MeE.

3. CrpoeHre U peaklMOHHAs! CIIOCOOHOCTh OMOTONIMMEPOB, SIBISIONINXCS CTPYKTYPHBIMU
KOMITOHEHTaMH KJIETKH.

4. Xumuueckue u  (U3NYECKHE B3AaMMOACUCTBUS B OHOOPraHMYECKHX MOJIEKYJax.

XHMMHYECKUE PEAKIIUH, XapaKTEPU3YIOIIHE B3aUMOCBA3b CTPYKTYPhl OPraHHUSCKUX BEIIECTB U HX
OHMOJIOTUYECKOTO JEHCTBUS.

S. DU3NKO-XUMUYECKHE METOJbl MIPU UCCIENOBAHUU CTPYKTYPbI CIOXHBIX OPraHUYECKUX
COCIMHEHUN.

6. Bo3moxnoctu MeronoB AMP, UK cnexkTpockonuu mpu pemieHruy 3ajad yCTaHOBJICHUS
CTPYKTYPBI OMONIOJIUMEPOB.

7. Onektpodope3 HykinenHoBbIX kucioT (HK).

8. Onexrpodopes OenKoB.

9. XapakrepucTuka U Kiaccupukanus (U3MKO-XUMHUYECKUX METOJIOB OOHapyX eHHs,
BBIJICJICHUS U UACHTU(DHUKAIIMYA OHOTIOIMMEPOB.

10.  Ompenenenue (yHKIMOHAIBHONW aHHOTALMM F€HOB U reHoMOoB. Llenb QyHKIMOHANBHOM
AQHHOTALIUU.

11.  Ilouck cX0XHX MOCIEI0BaTEIbHOCTEN C U3BECTHBIMU (yHKUUAMU. [IpUHIMIIBI, OCHOBHBIE
MOJIXO/Ibl U UHCTPYMEHTBI.

12.  Tlouck ¢pyHKIMOHAIBHO CXOIHBIX MTOCIEI0BATEIBHOCTEN B IPYIMX T€HOMAX.

13. HHctpymeHTthl (0a3bl 3HaHMIA, MPOTrpaMMbl, MHTEpHET-CEpBUCHI) U MOHMCKA CXOXKHX
HI0CJIEI0BATEIBHOCTEN C U3BECTHBIMU (YHKIIUSAMHU.

14.  BeposTHble OWMOKM MNpU TNOUCKE (YHKIMOHATBHO-CXOJIHBIX IIOCIEI0BATEIbHOCTEM:
HapyleHre OMOJIOTHYECKOr0 CMbICIIA, SKCIIEPUMEHTAIbHBIE OIIMOKH.

15. CpaBHHTENBHBIN (HYHKIIMOHATIBHBIN aHATH3 TEHOMOB.

16.  CnocoObl 1 METO/IbI SKCIIEPUMEHTAIBHOTO MOATBEPKICHHS TPEICKA3aHUM.

17. OneHka nIpaBUJIBHOCTH IIPEICKAa3aHUM.

18.  OcHOBHBIE MOJENIbHBIE OpPraHU3Mbl I SKCHEPUMEHTAIBHOTO  IOJTBEPIKICHHS
IIpEeACKa3aHui.

19.  TpaHcreHHble U 3MUTC€HETUYECKUE SKCIIEPUMEHTBHI.

20.  Meroabl BEIKITFOUEHHS dKCIIpeccuu reHoB Ha yposHe PHK.

21.  IlpuHIMNBI NpeacKa3aTeNbHOTo (PYHKIIMOHAIBHOTO aHAIM3a MOIUMOopdu3Ma.

22. Crpoenne reHoB. IlceBnorensl, perynastopHas MPHK, PHK-untepdepenuus u
mukpoPHK.

23. AHanu3 HOBBIX PETYJNATOPHBIX DJIEMEHTOB M  MOTHBOB TI0  HYKIJICOTHIHBIM
IIOCJIE0BATEIBHOCTSIM.

24, AHanu3 peryasTOpHBIX 3JIEMEHTOB, perynupyromux npoueccudar PHK.

25.  AmmHokucnotsl. Mx pasHooOpasue, cBoiicTBa U Kinaccudpukaius. Ou3nko-xuMuyeckue
CBOMCTBAa aMHUHOKHCIIOT.

26.  OOpaszoBaHue menTUAHONW cBs3u. llepBuuHas cTpykTypa Oenka. YTIibl, Onpeaesstomume
MPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIBI.

27.  KonHdopmannoHHas MOABMKHOCTh MENTHAHOTO 3BE€HA, POJIb CTEPUUECKUX OTPAHUYECHUH.
28.  OyHKIUU U pa3HOOOpa3Hue OEIKOB.

29.  Meroabl cpaBHEHUS IEPBUYHOMN CTPYKTYpPHI O€IKOB. AJITOPUTMBI BEIPAaBHUBAHMS.

30.  BropuuHas cTpykTypa Oenka. Buasl BTOpHUHBIX CTPYKTYP.

31.  KondopmannoHHas MOTeHLMaNbHas >HEprusi OMoMakpoMoieKkys. Bomopoanbie cBs3H,

ycioBus oOpa3zoBanus. [ uapodoOHbIe 1 THIPOPIITBHBIC B3aUMOACHCTBUA. DIIEKTPOCTATUUECKUE
B3aUMOICHUCTBUSI.

32. CrnupanbHble CTPYKTYpbI, WX XapaKTepUCTUKH, TIpaBuia o0Opa3oBaHUs, CBOWMCTBA.
[Tepexoibl crinpaib-KIyOoK.

33. MOTHBBI U JOMEHBI, UX BOJIIOIIMOHHBIA CMBICI.



34.  CnocoObl yKJaJKu 3JEMEHTOB BTOPUYHON CTPYKTYpbl B riodyne. CBopaunBaeMoOCTh
rino0ynbl. Pazmep nomena. DHeprust 3apspKeHHOM 4acTHIIBI B TII00YIIE.

35. OcoOeHHOCTH CTPOCHUS TIAO0YISIPHBIX, GUOPHILIAPHBIX K MEMOPAHHBIX OEITIKOB.

36. OmnpeneneHne TPETHYHON CTPYKTYPHI B J1AOOpaTOpuu — AU(PPAKIIMOHHBIE METOABI (B T.4.
PEHTIeHOCTPYKTYpHBIN aHanu3), AMP-ciiekTpockomnusi.

37.  MogenupoBanue TPETUYHON CTPYKTypbl Oenka. Ilpenckazanue TpeTUUHON CTPYKTYpBI
Oenka — MOJIeTMPOBAaHIE TOMOJIOTOB.

38.  TlomBwxkHOCTH OenKOB M (DU3WYECKHE OCHOBBI MX KOH(POPMAIIMOHHONW H3MEHUYHBOCTH.
OrieHka MOJIBM>KHOCTH.

39.  CrpykrypHoe BbIpaBHUBaHUE OenkoB. llenmu u 3agaud CTPYKTYpHOTO BBIPAaBHUBAHUS.

CoBMelnieHe CTPYKTYp. AJTOPUTMBI CTPYKTYPHOT'O BbIpaBHUBaHUSA. METO/bl OLIEHKH KauecTBa
BBIPABHUBAHMSL.

40.  TIpoBepka KauecTBa CTPYKTYp OENKOB: METPHKH, MPHHLUIBI, 3ana4yd. lIporpamMmer u
HuTepHeT-cepBUCHI IS POBEPKHU Ka4eCTBA CTPYKTYp OEIIKOB.

41. CaliTel CBs3BIBAaHUS W aKTHBHBIC ICHTPHI OenkoB. Mx xapakrtepuctuku. llomck u
IpeJ/ICKa3aHue MOJI0KEeHNUS aKTUBHbBIX LIEHTPOB OeliKa.

42.  Tlpencka3zaHue B3aMMOJCHCTBHS OCIIKOB C O€JIKaMu.

43.  llpenckazanue B3aMMOJAEHCTBUS OEIKOB C HU3KOMOJICKYJISIPHBIMU COEIMHEHUSIMU: CITydau

BI)ICOKOCHGIII/I(l)I/ILICCKOFO u HI/I3KOCHGIII/I(1)I/I‘~IGCKOFO BSaHMOIIeﬁCTBHSI.

8.2. OueHoOuYHbIE CpeACcTBa TEKYIIEro KOHTPOJsl (OPMHUPYIOTCS B COOTBETCTBHH C
Hasnauenwne oneHouHbIX cpeactB TK - BeIssBUTE chopmupoBaHHOCTh komrereHmui [1K-1, TIK-3.

Temvl Ons camocmosmenvHou pabomol

1. Tlpoueccsl B3aMMOICHCTBHS TOJTMMEPOB C )KUBBIM OPTaHU3MOM.

Knaccugukarus nonuMepoB MeIUKO-0M0I0OrMYECKOT0 Ha3HAUCHHUS.

3. O6mmue crmocoObl MOIU(UKALMU TOJIMMEPOB C IIETBIO YIYYIICHUS COBMECTHMOCTH C
OpPIraHU3MOM.

4. TloBeimenne  (GYHKIMOHATBHOCTH  (PU3MONOTMYECKH  AaKTHBHBIX  CHHTETHUYECKUX
HOJIMMEPOB.

5. I[lpuMeHeHWEe  TONMMEPHBIX  MaTepUAIOB B  OHMOTEXHOJIOTHSX:  MPOU3BOJACTBO
AHTUOMOTUKOB, OUYUCTKA TPOMBIIIIEHHBIX CTOKOB.

6. TexHOJOTHS MPOU3BOJICTBA, CBOMCTBA M TPUMEHEHHE HOHOOOMEHHBIX U POJICTBEHHBIX UM

HOJMMEPHBIX MaTepHalOB.

B3anMOoCBs3b CTPYKTYpPBI OPTaHHYECKHX BEIIECTB U UX OMOJIOTUYECKOTO ICHCTBHSL.

XUMHUYECKUE peaKkiui, UMEIOIINe aHaJIOIMH B )KHBOM OpraHHU3Me.

OcCHOBHBIE B3aUMOJICHCTBUSI OMOJIOTUIECKUX TKaHEH ¢ MCKYCCTBEHHBIMH MaTepHaIaMH.

0. CTpyKTypHO-(pYHKIIMOHATBHOE COOTBETCTBHE OMOJIOrMYECKONW TKAHU M UCKYCCTBEHHOI'O

MarTepuala Ha TPaHHIle TKaHb-UMIUIaHTAT.

11. UckyccTBeHHbIE OpTraHbl.

12. Pa3pymenue OnomaTepualia mocpecTBOM KICTOYHBIX U ()ePMEHTATUBHBIX PEAKIIHA.

13. Marepuasis! Jy1s OMOJIOTHH U MEIUIIUHBI: METAJUIOKEPAMHUKa U KepaMUUeCKue MaTepHrabl,
NOJMMEPBl MEAMIMHCKOTO HAa3HAYeHHs, HAHOKOMIIO3MTHBIE MaTepHallbl, THOPHIHBIC
MaTepHabl.

14. UmnnanTh! 1 poTe3bl. DH0NpoTe3npoBaHue. buonHepTHBIE M OMOAKTUBHBIE METEPUAIIBI.

15. ®usmnonoruyecku akTUBHbIE MOTUMEPBL. MOJIEKYIISIpHOE KOHCTPYUPOBAHHE MTOJTUMEPOB C
pa3nUYHBIMU (YHIIMOHAIBHBIMU TPYIIIAMHU.

16. IlpuMeHeHre MOIMMEPHBIX OMOMaTEpPHAJIOB.

17. cionp3oBanne OMODU3NIECKUX METOJOB ISl UCCIEIOBAHUS COCTOSTHUS OMOOTHUECKUX
00BEKTOB in Vitro u in vivo.

18. TIpuGopsI sl TUArHOCTUKY | JiedeHusl. VIMIutaHTHpyeMble IPUOOPHI U CEHCOPHI.
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19. OcHOBHBIE METOBI HUCCIEAOBAHHUS MAaTEPUATIOB U IMPOIECCOB (CIMEKTPOCKOIMUYECKHE,
30HI0BbIe MeTOIbI, MPT-nuarnoctuka).

20. MenunuHCcKas poOOTOTEXHUKA.

21. KommbpioTepHOE  MOAENUPOBAaHME U HMHXKUHUPUHT.  Pa3zpaboTka  TeXHHUYECKOU
JMOKYMEHTAIlMU, AW3aiH TPOIYKTOB M 3alllUTa HHTEIUICKTYalbHOH COOCTBEHHOCTH B
o0acTi GuoMaTepuaoBeICHHS.

22. OCHOBBI BEHUYPHOTO TpPEANPUHUMATEIBCTBA B 00JACTH pa3padOTKH, MPOHM3BOACTBA H
MIPOJIBIKEHHSI HA PHIHKE COBPEMEHHBIX OHOMAaTepHasoB.

Ol{eHOlJHble mamepuaiibl onsa npomeofcymoquoﬁ ammecmauuu

dopma MpoMexKyTOUHOM arTecTanuu - Ikzamern. OC 3TOro TUMa JOJKHBI BBISBISATH CTEIICHD
OCBOCHHS TEOPETHUYECKHX 3HAHUU Kak 0a3zy /s (OPMUPOBAHUS KOMIICTCHIIUN, YMEHHS HX
NPUMEHSTh B CUTYyallUsX, MOJAETUPYIOMIMX NpOo(ecCHOHANBHYIO AESITeNbHOCTb, a TaKkKe
chopmupoBanHocTh komnerennuu [1K-1, [TK-3 3asBnennoit B m.111.

K »Kk3ameHy pomyckarooTcs CTYAEHTHI, BBIIOJHUBIIUE B IOJHOM OObEME ayJUTOPHYIO
HArpy3Ky, CaMOCTOSTEIbHYIO paboTy, YCIENIHO CAaBIIME BCE MPEIyCMOTPEHHBIE (HOPMBI
TEKYyIIero KOHTpoJsi. CTyIeHThl, UMEIOIUE 3aJ0KEHHOCTh MO0 TEKYIIEMY KOHTPOJIIO, JOJIKHBI
BBITIOJIHUTh BCE O0OS3aTENIbHBIC BUIBI JEATEILHOCTH MO y4eOHOMY IUTaHy, M TOJIBKO 3aTeM
JOTYCKAIOTCS K cAaye d9K3aMeHa. DK3aMeH MPOBOIUTCS B (OpME TECTUPOBAHHUSL.

Pazpaborunk:,
; ;ﬂ"/‘ﬂ 'f = Jo1eHT Muxaiinenko B.JL.
~ (mommuce)

[IporpamMma coctaBiena B coorBercTBuM ¢ TpeboBanusiMu ®I'OC BO mno HampaBieHHro
06.05.01 «buounxeHepusi 1 OMOMHPOPMATHUKAY.
[Iporpamma paccmoTtpeHa Ha 3acenanuu kadeapbl GU3NKO-XUMUYECKON OHOJIOTHH, OMOMHKEHEPUHU U
ouonnpopmaruku 19.03.2025 r. mporokoa Ne 12.
3aB. kadenpoi, 1.6.H., mpodeccop B.II. Canosaposa @azﬂﬁ
Hacmoswas npoecpamma, me modxcem Ovimb ocnpouzéedeHa Hu 8 Kakou ¢opme 6e3

npeodsapumenbHo20 NUCbMEHHO20 paspeulenusl Kagheopvl-paspabomyuka npocpammsl
Hacmoawaa npozpamma, ne modxcem 0vlmy 60cnpou3eedena HU 8 Kakoul popme e

npeosapumenbHo20 NUCbMEHHO020 Pa3peuienus Kageopul-papadomuurka npozpammol.



