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l. Ieau u 3aga49u AUCHUILIMHBI:

Hean: hopMupoBaHKEe y CTYIEHTOB COBPEMEHHBIX MOAXO00B K pa3pab0TKe KOHCTPYKIIMOHHBIX U
(YHKIIMOHATBHBIX MAaTEPHAIIOB C 33JJaHHBIMUA CBOMCTBAMH, a TAK)KE MPEJICTABICHUNA B 00JIACTH
OumomaTepuaoBEICHUS, XUMHUYECKUX CBOWCTBax, crHenuduke CTpOeHHs OMOMOIUMEPOB,
HpI/IMeHSIIOH_[I/IXCSI B TKaHeBOfI I/IH)KeHepI/II/I 148 6I/IOHpOTCSI/Ip0BaHI/II/I.

3agaun:

B p€3yJIBTaTC I/I3y‘-IeHI/I$I JAHHOT'O Kypca CTyI[CHTbI JOJIDKHBI Hay‘-II/ITBCSI paI_[I/IOHaJIBHOMy
HCITOJIb30BAaHUIO OCOOCHHOCTEH COYETaHHS OTICIbHBIX (U3UYECKUX M (PU3UKO-XHMHUUYECKHX
CBOI>’ICTB paSJII/I‘-IHLIX MaTepI/IaHOB, GI/IOJIOI‘I/I‘-IGCKI/IX HOJII/IMCPOB U CHUHTCTHYCCKUX HOJII/IMCPOB
MEIUIIMHCKOTO Ha3HA4YEHUs, UMETh MpEACTaBICHUE B 00JIACTU pa3padOTKH W IPOU3BOACTBA
MaTepuaioB ¢ ocoObimMu cBoiicTBamu. (Ocoboe BHUMaHHE yuensieTcss (HOPMHPOBAHHIO
NPEJACTAaBICHUA O TPHUHIUIIAX, TEOPETUYECKHX OCHOBAX, CIOCO0aX H HMHCTPYMEHTax
MOJICTTUPOBAHUS, Pa3paboTKe TEXHNYECKON JOKYMEHTAIMH B 00JIaCTH OMOMAaTepUAIOBEICHUSI.

1. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yueonas nucuuruinaa b1.B.09 «buomarepuanoBeneHue)»
dbopmupyeMoOil yyacTHUKaMH 00pa30BaTEIbHbBIX OTHOIIICHUM.
2.2. ]Ins w3yueHus AaHHOW y4yeOHOW IUCIMIUIMHBI HEOOXOJMMBI 3HAHUS, YMEHUS U HaBBIKH,
dbopMupyeMBbIe TPEANICCTBYIOMNUMHI JUCIHUILTHHAME YI€OHBIX TIporpamMm crienuanutera «O0mas
ouonorus», «Marematuka», «OOmas W HeopraHuueckas XuMus», «OpraHuvecKas XHMHSI»,
«Dusuka», «OCHOBBI AHATMTHYECKON, (PU3NICCKOW M KOJUIOMTHOW XUMHS», «BHOXUMUSY,
«DHU3UKO-XUMHUYECKUE METObI UCCeA0BaHUY, «brodusnkay.

2.3. [lepeuens mocaeAyONMX YICOHBIX TUCIUTUIAH, I KOTOPBIX HEOOXOUMBI 3HAHHMSI, YMCHHUS
M HaBblKM, (QopMUpYyEMble  JaHHOM  y4yeOHOW  JUCUUIUIMHON: «buodapmarusy,
«HaHOOMOaHAIUTHYECKHUE  CUCTEMBI», «BHOWHXEHEpHBIC TEXHOJIOTHHU B  MEIUITUHEY,
BeinonHeHne BKP.

OTHOCHUTCA K 4qacCTu,

I1l.  TPEBOBAHWUS K PE3YJIBTATAM OCBOEHUSA JUCHUITJIMHBI

[Ipormiecc OCBOEGHHWs AWCHUIUIMHBI HAampaBiieH Ha (OpMUpOBAaHHE KOMIIETEHIIMA B
coorBerctBUM ¢ ®PI'OC BO u OIl BO mno nanHomy HampasieHuto noxaroroku 06.05.01
«buonnxenepus u 6MOMHPOPMaTUKAY!
[1K-1: CnocoGeH TBOpYECKH HCIOJIb30BaTh M MPUMEHATh (DyHIaMEHTalbHbIE MpEACTaBICHUSI
OHMOJIOTUH, CMEKHBIX TUCIIUIUINH U COBPEMEHHBIE METO0JIOTUYECKHUE TTOIXObI JIJIS OTIpeAeSICHUs
NEPCHEKTUBHBIX HAINPABICHUNM HAy4YHBIX MCCIENOBAaHUN B cdepe MONydyeHHs, H3Y4YEeHUs u
NPUMEHEHHS PA3UYHBIX TPHUPOJIHBIX, W3MEHEHHBIX MPUPOJHBIX OHWOJIOTHYECKHUX OOBEKTOB,
UCKYCCTBEHHBIX, OPTaHU3MOB a Tak)ke€ OMOMaKpOMOJIEKYJ, 00paboTKy M MOCIEIYIOUIN aHaIu3
007b1110r0 MaccuBa UH(POPMAIIMH 110 OUOJIOTMYECKUM 00BEKTaM;
[TIK-3: CrnocoOGHOCTh OCYIIECTBJIATH OPraHU3ALMOHHO-YIIPABIEHYECKYIO JAEATeNbHOCTh MpU
MCIIOJIb30BaHUU OMOJIOTMUECKUX OOBEKTOB U 0OBEKTOB, CKOHCTPYUPOBAHHBIX OMOMHKEHEPHBIMU
METO/IaMH, JIOTUYHO (hOPMYIHPOBATh U APTYMEHTUPOBAHO OTCTauBaTh COOCTBEHHYIO MO3UIUIO IO
BbIOOPY ¥ 0OOCHOBAHHUIO HAYYHO-TEXHUUYECKUX U OPraHU3allMOHHBIX PEIIEHUH.

ITepedyens miIaHMpyeMbIX pe3yJIbTATOB 00y4YeHHS MO0 JUCHHUIINHE, COOTHECEHHBIX €
HHIMKATOPAMH J0CTHKEHHUs KOMIIeTeHIU

Komnerenuus Nuaukaropsl

KOMIIeTeHI M

Pe3yabTaThl 00y4yeHus

IIK-1

Criocoben
HCIIOJIB30BaTh |
(dyHIaMeHTaIbHbIE

TBOPYCCKU
MPUMCHATH

WK nk-1.1

3Hath KJIACCHYECKHE u
COBpPEMEHHBIE METOIbI
UCCIIEIOBAHMIA, IPY PEATU3ALMU

3HaeT KIAcCHYECKHE U COBPEMCHHBIC

METOIBI

HCCHCHOBaHHﬁ, Ipy peajin3aliui HaAy4YHbIX MPOCKTOB

NpUMEHSeT HH(QOPMAIMOHHBIE PECYPCHI

n 0asbl




MpeACTaBJICHUSA 6I/IOJ'[0FI/II/I,
CMEC)KHBIX JUCHUITINH n
COBPCMCHHBIC

MCTOJOJIOTUYCCKUC IOaXO0 b1
JUIA OIPCACICHUA
MEPCHOCKTUBHBIX HaHpaBJ'IeHI/Iﬁ

HaydHBIX  WCCIEIOBaHMH B
cdepe MOIydeHHs, U3YUCHUS U
MPUMEHEHHUS Pas3INIHBIX
MPUPOTHBIX, N3MEHEHHBIX
MPUPOTHBIX O6HroMOrMIeCcKNX
00BEKTOB, HCKYCCTBEHHBIX,
OpPraHU3MOB a TaKxke

OMOMaKkpoMoJIeKysI, 00paboTKy

U TOCIEAYIOIMA  aHau3
6oubIIoro MaccuBa
nHdopmanuu o

OHOJIOrHYECKUM OOBEKTAM

HaYYHBIX TIPOEKTOB IMPUMEHSET
nH}pOpMaLMOHHBIE peCcypchl |

JaHHBbIX, MCTOJbI (l)OpMaHI/ISaHI/II/I " pelucHusd 3ajadv,
aHaJin3a HAY4YHbIX PE3YJIbTATOB

6a3bl JIaHHBIX, METO/IBI

dopManuzaMu M pelIeHHs

3aja4,  aHajiM3a  HAaYYHBIX

pe3yJbTaToB

WK nx12 Criocoben po¢eCCHOHATHHO pabortath c
YMeTs: Npo(eCcCHOHANBHO | HCCIIEI0BATEIbCKUM, UCIIBITATEIbHBIM
paboTaTh C HCCIEIOBATENHCKUM, | 000PYIOBaHIEM M YCTaHOBKAaMH, BBIYUCIHTEIbHBIMU
HCIIBITATEIBHBIM KOMIUICKCAMH, CIICIIHATM3UPOBAHHBIMHE  ITaKETaMH
o0opynoBaHUEM U | TIporpaMm

YCTaHOBKaMH,

BBIYHCIIUTEILHBIMU

KOMILIEKCaMH,

CricuaJIn3upoOBaHHBIMU
NaKkeTaMu nporpaMmm

UK k13

Brnanets: CTaTHCTHYECKUMHU
METOIaMu 00paboTku
9KCTIEPUMEHTAIBHBIX
PE3yNbTaTOB; criocobeH
HaXxOJWTh W OCBaWBaTh HOBBIC
NPOrpaMMHBIE  PECypChl |
TIPUMEHSITh NPUKIIaIHbIC
KOMITBIOTEPHBIE  TIPOrPaMMHBIE
KOMILIEKCHI; NPE/ICTaBISTh
pe3yJbTaThl MCCIENOBAHUM U

pa3paboTOK B BHUJIE OTYETOB,
JOKITafoB,  myOmukanuii B
HAYYHBIX U3IaHHSIX.

Brnaneer craTucTHYECKMMH METOZaMH 00pabOTKH
9KCIEPUMEHTAIBHBIX pe3yIbTaTOB; cnocobeH
HaXOJWTh ¥ OCBaNBaTh HOBBIE IIPOTPAMMHBIE PECYPChI
W TPUMEHATh  IPUKIAJHBIE  KOMIIBIOTEPHBIE
MPOTpaMMHBIE KOMIUIEKCHI; TIPEACTaBIAT
pe3ysbTaThl HCCIEIOBaHMN M pa3pabOTOK B BHUIE
OTYETOB, JOKJIANOB, IyOnukamuidi B  HAYIHBIX
U3JaHUAX.

IIK-3
Cnoco6HOCTB
OpraHU3alHOHHO-
YIPABJICHYECKYIO ACATEIBHOCTb
npu HCIIOJIb30BaHUH
Ouosornyeckux OOBEKTOB H
00BEKTOB, CKOHCTPYHPOBAHHBIX
OMOMH)XEHEPHBIMU ~ METO/aMH,
jJornyHo  QopmynupoBate U
apryMEHTHPOBAHO  OTCTAaUBATh
COOCTBEHHYI0  MO3ULHUIO  TI0
BEIOOPY u 000CHOBaHUIO
Hay4YHO-TEXHHYECKUX u
OPraHU3alOHHBIX PELICHHH.

OCYHICCTBIIATDH

HIIK nx-31
3HaTh OCHOBHBIE
METO/IOJIOTUYECKUE MPUEMBI T10
BOMPOCaM KOHTPOJISI KadyecTBa,
0e301acHOCTH,

HpeayIpexIeHUI0
JKOJIOTHYECKUX HapyLICHUH,
CepTU(UKAINN CPEICTB,

CHCTEM, TPOLIECCOB U BOIPOCOB,
CBSI3aHHBIX C IIPABOBOI OXpaHO
U BBEACHHEM B TPaXIAHCKUH
000pOT TpaB Ha pe3yJbTATHI

3HaeT OCHOBHBIE METOJOJOTMYECKHE IPHEMBI IO
BONPOCaM  KOHTpOJII ~ Ka4ecTBa, OE30MACHOCTH,
OPEIYNpPeXACHUI0  JKOJIIOTUYECKUX  HapyLICHHH,
cepTH(UKaNU CPEACTB, CHCTEM, MPOLECCOB U
BOIIPOCOB, CBSI3aHHBIX C IIPAaBOBOM OXpaHOH U
BBEJCHHEM B TPAXTAAHCKUH 00OpOT TMpaB Ha
Pe3yJIbTaThl HUHTEIUIEKTYAJIbHOMN J1EeATENbHOCTH

MHTEJJIEKTyaIbHON
JEeATeTbHOCTH

WK nx32 YMeeT NpOrHO3UpPOBaTh  HOBBIE  HAIpPaBJICHUS
YMeTh MPOTHO3UPOBATH HOBBIE | HAYYHBIX HCCICAOBAaHMM U  ONpenensiTh chepsl
HaIpaBJICHUS HAYYHBIX | IPUMEHEHUS pe3yabTaToB Hay4HO-
WCCIICAOBAHUA W ONPEAETSATh | WCCIEHOBATENBCKUX  pabOT, OIEHMBATh  PHCKH,
cepsr MIPUMEHEHHNs | CBSA3aHHBIE C MX peanu3anuell W BbIpabaTHIBaTh
pE3yNIbTaTOB HAay9YHO- | aJbTEPHATUBHBIE BapHaHTBl PEUICHWH, CTPOWTH
HCCIIEI0BATEIbCKUX paboT, | MaTeMaTHYECKHEe MOETH JJIsl ONMCAHUS N3Y9aeMBIX
OLICHUBATh PUCKH, CBA3AHHBIE C | SBIEHUI U MPOLIECCOB.
Hx peanuzanuen u

BbIpa0aThIBaTh ajJbTEPHATHBHBIC
BapUaHThl PEUICHUH, CTPOUTH
MaTeMaTH4ecKHe MOJAENIH JUIs
OIUCaHMs HM3YYaeMBbIX SIBICHHUI
1 TIPOLIECCOB.




UK nix-3s
Buajieth HaBBIKAMH TIOATOTOBKU
TEKCTOB HAy4HBIX ITyOJIMKALIUA,
HanucaHus U (OPMUPOBAHMSA

OTYETOB O  BBINOJHEHHOW
pabore, BbeIOOpa dopMm u
METOOB  IIPAaBOBOM  OXpaHbI

Ppe3yIbTaTOB WHTEIUIEKTYaTbHOH
JEITENBLHOCTH, CO3aHUs
AITOPUTMOB ¥ TPOTPAMMHOTO
obecrieyeHHsT 110  TEMAaTHKE
MIPOBOAMMOMN Hay4yHO-
HCCIICOBATCILCKON PabOTHI

Brnaneer HaBBIKAMHM HOATOTOBKH TEKCTOB HAy4YHBIX
MyOIMKanui, HanucaHuss U POPMUPOBAHUSI OTIETOB O
BBINIOJIHEHHON paboTe, BBIOOpa (GOpPM U METOIOB
NPAaBOBOW OXpaHbl PE3yJIbTaTOB HHTEIUIEKTYAILHOMN
JIeSITEIIbHOCTH, CO3JaHus ITOPUTMOB u
NPOTPaMMHOIO  O0ecrle4eHHs 10  TeMaTHKe
MIPOBOIUMOM HayIHO-HUCCIIEA0BATEIBCKON pabOTHI




IV. COIEPKAHHUE U CTPYKTYPA JUCHUIIJIMHbI

ayJIMTOpHOM paboThI (22 yaca)

(I)opMa l'lpOMe)KYTO‘IHOﬁ aTTeCcTallMU . JK3aM€EH.

KOJIN4YEeCTBA AKAACMHUICCKUX JaCOB

O0BeM TUCHUILINHBI COCTABJIACT 3 3a4eTHBIX equHuIbI, 108 yaca.
W3 Hux peanmusyercsi ¢ UCIOJIIb30BAaHUEM HJICKTPOHHOTO OOYyYeHHs U JAUCTAHIIMOHHBIX 00pa30BaTelbHBIX TeXHOIOrUl He MeHee 20% 4JacoB oT

4.1 CoaepsxkaHue JMCUMILIMHBI, CTPYKTYPHPOBaHHOEe MO TeMaM, € yYKa3aHHEeM BH/JI0B Y4eOHBIX 3aHATHIl M OTBeAEHHOr0 HA HHUX

Ne Pa3nen nucuuniauHbl/TEMA = Buapl yueOHo# paboThI, ®opMa TeKyLIero
n/H Q| BKIIHOYAs CAMOCTOSTEIIbHYIO PaboTy 00y4atomuxcs , | KOHTPOIIst
= E MPAKTUYECKYIO MOJTOTOBKY U TPYJIOEMKOCTh ycneBaemMocTu/
2 2 (B yacax) dopma
1> o
o g NPOMEKYTOYHOMI
5oz, KonTaktHas pabora mpemnogaBaTens ¢ =
= o 2 arrecTauuu
) oOyuaromuMucs =
& = ) (mo cemecTpam)
S S & =
Q = ® ®
2 s =S g5
5 Z 2 £ | Jlekuus | Cemunap/ Koncyabranusi | 5 &
g = == TpakTHueckoe, g s
= @ = = -7
8 Q g e JabdopaTopHoe 8 =
R a 3ansTue/ =
1 2 3 4 5 6 7 8 9 10
1 O6mue cBoiictBa MmaTepuanoB. CoBpeMeHHbBIE VYcTHBIE OTBETHI Ha
JOCTIDKEHHST B o0iacT  pa3paboOTKu | 7 16 4 4 0 8 BOIIPOCHI IO TEME
MPOU3BOJCTBA  MaTepHaioB C  OCOOBIMHU MPaKTUYECKON
CBOMCTBaMH. paboThI
2 Menuuunckoe MaTrepuanioBeIeHHE. VYcTHBIE OTBETHI Ha
buonerpananus Mmarepuanos. BOIPOCHI TIO TEME
MPAKTUYECKOU
7| 14 3 3 0 8 P
paboTsl
Hanucanue
pedepara




OcHOBHBIC HaIlpaBJICHUA CO3OaHHA MAaTCPUAJIOB
6I/IOM6,I[I/II_[I/IHCKOFO Ha3HAa4YCHU. MaTepI/IaJ'IBI

YcTHBIE OTBETHI Ha
BOIIPOCHI TIO TEME

JUTSE OMOJIOTUU U MEJIUIIMHBI: METAJIOKEpaMUKa 17 MPaKTUYECKON
U KEpaMMYECKHME MAaTepuajbl, MOJUMEPHI paboThI
MEJIUIIMHCKOTO HA3HAYEHHS, HAHOKOMITO3UTHBIE Hanucanue
MaTepuaibl, THOpUIHBIE MAaTEPUAJIbL. pedepara
MenunuHckue pUOOpPHI u U3JETUS. VYcTHBIE OTBETHI HA
Hcnonb3oBanue OMOGU3NYECKUX METOAOB IS BOIIPOCHI IO TEME
UCCIIC/IOBAHUSI ~ COCTOSIHUSL ~ OMOJIOTUYECKUX 17 MPaKTUYECKON
00BeKTOB IN Vitro u in vivo. paboThI
Hanucanne
pedepaTa
Kommbroreproe MPOEKTUPOBAHUE 51 VYcTHBIE OTBETHI HA
COBPEMEHHBIE ITPOU3BOACTBEHHBIE TEXHOJIOTUU 14 BOIIPOCHI IO TEME

co3aaHusl OMoMaTepualioB.

MPAKTUYECKOU
paboThI




4.2 Tli1aH BHeayIMTOPHOM caMOCTOSITE/IbLHOH Pa6oThl 00y4aouXcs M0 JUCIUIIHHE

CamMocTosTenpHast paboTa 00yJaronuXcst Y4eOHo-
METOJINYECKOe
Cemect . Cpoku OnenouyHoe A
Ha3zBanue pa3zaena, TeMbl Bun camocrosiTensHOM Tpynoemko obecrnieueHue
p BBITIOJTHECH CPEICTBO
paboThI st CTh (4ac.) CaMOCTOSITEJIBHO
i paboTHI
OO6mme CBOICTBA MaTepUaJIOB: PaGota ¢ nuTeparypoi
MOJIMOTOBKA K
MEXaHHYECKUE, XUMHYECKHE,| HHTEPHET-UCTOUHUKAMU
ANIEKTpUYECKUe, MarHuTHbIE. COBPEeMEHHBIC YCTHOMY Paznen 5 a-r
’ ' cobecenoBa- s
7  |mocTHKeHUsT B o0macTH pa3paboOTKu U 1-3 8 HacTosMICH
MPOM3BOJICTBA MAaTEPHAIOB C  OCOOBIMU HHIO HIPOTPaMMBl
! HAITMCAHHE
cBoiictBamu.  CoOBpEMEHHbIE  MPOOJIEMBI edbepata
MaTepuaIoBeICHUSI. peoep
B3anmocss3p CTPYKTYpBI Pabora ¢ nutepaTypoit
OpPraHUYECKUX BEIIIECTB u UX|U UHTEPHET-UCTOYHUKAMU
OMOJIOTUYECKOTO JICUCTBUSA. XHWMHYCCKHC
pEeaKkiuy, WMEIOUINE aHAIOTMH B JKUBOM
. MOJITOTOBKA K
opraam3me. (OCHOBHBIC B3aWMOJICHCTBHUS CTHOM
OMOJIOTUYECKUX TKAaHEH C UCKYCCTBCHHBIMH ZO6CCCI[};)B3. Pazgen 5 a-r
7  |MarepuaiamH. CTpyKTypHO- 4-7 8 HacTosIICH
HHIO POrPaMMBI
(GyHKIIMOHATIFHOE COOTBETCTBHUE
. HaIMCaHHe
OMOJIOTMYECKOH TKaHHM M HWCKYCCTBCHHOTO
pedepara

Marepuaja Ha TIpaHUlEe TKaHb-MMIUIAHTAT.
HckyccrBennsle  opransl.  Paspymenue
Ouomarepuana IMOCPEICTBOM KIETOUYHBIX M
(hepMEHTAaTUBHBIX PeaKIil.




CamocrosTenbHas paboTa 00yJaomuxcs

YuyebHo-

METOJINYECKOe
Cemect . Cpoku OnenouyHoe
Ha3zBanue pa3zzaena, TeMbl Bun camocrositenbHON Tpynoemko obecrieueHue
p BBITOJIHEH CPEICTBO
paboThI st CTh (4ac.) CaMOCTOSITEJIBHO
i paboTHI
Marepuansl s OWONOTHH | Pabota ¢ nuTeparypoi
MEIULUHBIL: MeTaJUIOKEpaMHUKa U |1 HHTEPHET-UCTOYHUKAMU
KepaMUYeCKHe  MaTepuaibl,  MOJIUMEPHI
MEIULUHCKOTO Ha3HAYEHUS,
HAaHOKOMIIO3UTHBIE MaTepUalbl, TUOPUIHBIE
Matepuaibl.  VIMIUIaHTBI W TPOTE3BI
MOJIFOTOBKA
DOHJonpoTe3nupoBaHue. buowHepTHBIE U CTHOM
OnoaKkTUBHBIC MeTepUabl. OU3MOIOTHYSCKU ZO6CCC,H};)B3 Paznen 5 ar
7  |akTHBHBIE  TONMMEpHL.  MoOJIEKyJISIpHOE 8-10 9 HacTosAIICH
HUO IPOrPaMMBI
KOHCTPYHUPOBAaHUE HOJIMMEPOB c porp
HaIMCaHHe
Pa3IUMYHBIMU (PYHIIMOHAIBHBIMH TPYIIAMH.
pedepara
Nmmobunu3anus (bU3NOTIOTHYECKI
aKTUBHBIX COEAMHEHUII Ha MOJIUMEPHBIX
Matepuanax-Hocurensix.  Crparerus
TaKTHKa CHHTE3a (bu3nOIOrHUECKI
aKTHUBHBIX MTOJTUMEPOB. [Tpumenenne
MIOJIMMEPHBIX OMOMaTEepHAJIOB.
Ucnonb3oBanune Ouodusmueckux meronos/Pabora ¢ mutepatypoil
TSt UCCIIeIOBaHUS COCTOSIHMSI|[MHTEPHET-UCTOUHUKAMHU
Onosornyeckux 00BEKTOB IN Vitro u in vivo. MOJrOTOBKA
[TpuGopsl JUIsI AMArHOCTUKM M JIEYCHUS. YCTHOMY Pasgen 5 a-r
7 NmnnanTupyembie  TpUOOpPHI M CEHCOPBHI. 11-15 9 cobecennoBa-  |yacrosmeit
OcHOBHBIE METO/1bI UCCIIEIOBAHMS HUIO TIPOrpaMMEI
MaTepHaJloB " MIPOIECCOB HaTcaHue
(CTIeKTPOCKONMYECKHE, 30HI0BBIE METO/BI, pedepata

MPT-auarnocruka). Memununckas

pOOOTOTEXHHKA.




CamocrosTenbHas paboTa 00yJaomuxcs VYuebHo-
Cemect . Cpoxku O1eHouHoE METOJHHECKOe
b HazBanue pa3zzaena, TeMbl Bun camocrositensHoiM BBIIOJHEH Tpynoemko CpeJICTBO obecrieueHue
paboThI st CTh (4ac.) CaMOCTOSITEJIBHO
i paboTHI
Kommnsrorepnoe MOJICIIMPOBAHHE u Pabota ¢ nuTeparypoi KomnokBuym
WHKUHUPHUHT.  Pa3pa0oTka  TeXHUYECKOH|M MHTEPHET-UCTOUHUKAMHU Pedepar
JOKYMEHTAIUH, TU3aiH MPOAYKTOB U 3aluTa Hoxman
MHTEIUICKTYaJ IbHOU COOCTBEHHOCTH B Pasnen § a-r
7 |obmactn OmomarepuanoBeneHus. OCHOBBI 16-18 8 HaCTOAMICH
BEHYYPHOI'O peANPUHUMATENIBCTBA B IIPOTPaMMBI
oOmacT  pa3pabOTKH, TMPOU3BOACTBA H
NPOJIBM)KEHHUSI HA PBIHKE COBPEMEHHBIX
OHOMaTEPHAJIOB.

OO0t 00beM CaMOCTOATEILHOM PaObOTHI IO TUCIUILTHHE (Jac) — 42

N3 Hux 00beM caMOCTOATEIbHON PadOThI € MCIIO0JIb30BAHUEM JJIEKTPOHHOI0 00y4eHHs U

AHCTAHIMOHHBIX 00Pa30BaTEeIbHBIX TEXHOJIOTHIA (dac) - 42




4.3 ConeprxaHue y4eOHOTr0 MaTepuaja

ConeprxaHue pa3aeioB U TeM TUCHUTLINHBI

1. BBeaenmne. OOmue CcBOICTBA MaTepUalOB: MEXaHHYCCKHE, XHMMHYECKUE, IICKTPUUYCCKHE,
MarHuTHbIe. COBPEMEHHBIE IOCTHXKEHUSI B 00JIACTH pa3pabOTKU U MPOU3BOJICTBA MATEPUAIIOB C
0co0bIMU cBOMcTBaMH. COBPEMEHHBIE MPOOJIEMbI MATEPHATIOBEICHH.

2. MeauuuHckoe MaTepualioBefieHue. buoaerpaganmus martepuajoB. B3aumocss3b
CTPYKTYpPbl OPraHMYECKHUX BEIICCTB M WX OHMOJIOTHYECKOTO ICHCTBHS. XHUMHUYCCKHE PEaKIIHH,
UMEIOIIIE aHAJIOTHH B )KUBOM opraHu3Me. OCHOBHBIC B3aUMOICHCTBUS OMOJIOTHUECKUX TKAHEH C
HUCKYCCTBCHHBIMU MarepHaiiaMu. CTPyKTYpHO-(DYHKIIMOHAIEHOE COOTBETCTBUE OMOJOTHYECKOM
TKaHM ¥ HUCKYCCTBEHHOTO MaTepuaia Ha IPaHUIe TKaHb-UMIUIAHTAT. VICKYyCCTBEHHBIC OPTaHBI.
Paspyienne OnomaTepuana mocpeCTBOM KICTOYHBIX U (PePMEHTATUBHBIX PEAKIIHM.

3. OcHOBHBbIe HANpPaBJEHHS CO3JAHUSI MATEPUATIOB OHOMETUIIMHCKOT0O HA3ZHAYEHWUS.
Matepuansl Jiii OMOJIOTMM W MEIWIMHBI: METaUIOKepaMHKa M KEepaMHYeCKHE MaTephallbl,
MOJIMMEPHI METUIIMHCKOTO HA3HAYCHUSI, HAHOKOMITO3UTHBIC MaTepUaIbl, TMOPUTHBIC MAaTCPHUAITHI.
VIMIUTaHTBI ¥ MPOTE3bl. DHAONPOTE3UpPOBaHKWE. BHOMHEPTHBIC M OHWOAKTHBHBIC METCPUAJIBI.
OU3NOIIOTUYECKH AaKTHUBHBIC TOIUMEpPHl. MOJEKYIIpHOEe KOHCTPYMPOBAHHUE IOJMMEPOB C
pa3inYHbIMK  (QYHIIMOHAIBHBIMH Tpynnamu. MMmoOwim3anus (QU3HOIOTHYECKH aKTHBHBIX
COCIMHEHUN Ha TOJUMEPHBIX Marepuanax-Hocutemsix. CrpaTerus ©W TaKTHKAa CHHTE3a
(U3HOIOrMYECKH aKTUBHBIX MMOJIMMEPOB. [IprMeHeHe OJUMEPHBIX OMOMATEPHAJIOB.

4. MenuuuHckue npuéopbl W u3geaus. Vcrnoms3oBaHnue OMOMDU3HYSCKHX METOAOB IS
HCCIICIOBAHUS COCTOSTHUS OMOJIOTHIECKUX OOBEKTOB in Vitro u in vivo. [Ipubopsl A1 AMarHOCTUKH
U JedeHus. VMrutantupyembeie mpuOOpel u ceHCOpbl. OCHOBHBIE METOJBI HCCIICIOBAHUS
MaTepUajIOB M IPOIECCOB (CIEKTPOCKOIMUYECKHE, 30HA0BbIC MeTonabl, MPT-guarnocruka).
MenuuuHcKast poOOTOTEXHHUKA.

5. KoMnboTepHOe NPOEKTHPOBAHHE M COBPEeMEHHBbIE NMPOM3BOJACTBEHHBIE TEXHOJIOTHH
co3/1aHus GMOMATEPHAJIOB.

KoMmIibroTepHOE MOJICTMpPOBaHHE W WHXXHHUPHUHT. Pa3paboTka TEXHUYECKOH JIOKYMEHTAIUH,
JU3ailH  NPOAYKTOB M 3allluTa  MHTEJUIEKTYaJbHOM  COOCTBEHHOCTM B oOjactu
ouomarepuanoBeieHusi. OCHOBBI BEHUYPHOTO TPEANPUHUMATENILCTBA B 00JIACTH pa3pabOTKH,
MIPOM3BOJICTBA U TIPOJIBIIKCHHSI HA PBIHKE COBPEMEHHBIX OMOMATEPHAJIOB.

4.3.1. IlepeyeHb CEMUHAPCKHUX, MPAKTUYECKHX 3aHATHIA M J1a0OPaTOPHBIX padoT

Ne Ne HanmeHnoBanue TpynoemkocTh OueHounble | DopMupyembie
n/H | pasaena CeMUHAPOB, (uac.) cpeacTraa KOMIIeTEHIIN U
M TeMbI NMPAKTHYECKUX U Bceero N3 Hux (MHIMKATOPBI)*
J1a0opaTopHBIX PadoT | yacos NMpPaKTHYeCKAast
MOJATOTOBKA
1 2 3 4 5 6 7
1 |Temal OO6mue CBOMCTBa 4 VYcrHbIE NK-1

MaTepHUajoB: OTBETHI Ha AAK 1.1

MeXaHHYEeCKHUE, BOIIPOCHI T10 Zﬂl{ [k
K k13

XUMHYECKHE, TeMe

AIEKTPUUECKHUE, MIPAKTUYECK MK-3

MarHuTHBIE. 0if paboThI HJIK k31

CoBpeMeHHbIE Hanucanne AIK pixcs2

JOCTHKEHHUS B 00IacTH pedepara HAK moss

pa3paboTku u

MPOU3BOJICTBA

MaTepuaiIoB ¢ 0COOBIMU

CBOMCTBaMH.

CoBpeMeHHbIE




poOIIeMbI

MaTepUAIOBEICHUS.

Tema 2 B3anmocBs3b VYcrHbie IIK-1
CTPYKTYPBI OTBETHI Ha Zgﬁ Zi 12
OpraHUYECKHUX BEIECTB BOITPOCHI 110 HIK et s
A uX OHOJOrHYECKOIo TEME
nercTBusL. XUMHUIECKUE MPAKTHYECK K-3
peaKIum, AMEIOIINE 01 paboThI HJIK nrsa
QHAJIOTUM B KHBOM Hamucanue MK nxcsa
opranuzme. OCHOBHbIE pedepara HAK nxas
B3aHUMOJCHCTBHUSI
OMOJOrMYECKUX TKaHEH
c HCKYCCTBEHHBIMU
MaTepuaiamMmu.

CrpyKTypHO-
(GyHKIIMOHATILHOE
COOTBETCTBHEC
OMOJOrMYECKOH TKaHU
u HCKYCCTBEHHOTO
Marepuajia Ha TpaHUIIEe
TKaHb-UMILJIAHTAT.
HckyccTBeHHbBIE
opranbel. Paspymenue
Onomarepuaia
MOCPEACTBOM
KJIETOYHBIX n
(epMEeHTaTUBHBIX
pEaKInu.

Tema 3 Marepuansl a1 VcrHble NK-1
OHMOJIOrMU U MEIULIUHBI: OTBETHI Ha Zgﬁ K11

IIK 1.2
METAJUTOKepaMuKa u BOITPOCHI TIO K et s
KepaMHUUYECKHe TEME
MaTepuaibl, MOTUMEPHI MPaKTUYECK IK-3
MEIUITUMHCKOTO 0if paboTHI UK nixc3a
Ha3HAYCHUS, Hammcanue MK nxcs2
HAHOKOMITO3UTHEIC pedepara HIK meas

MaTepuaibl, THOpUIHbIE
matepuaibl. VIMIuiaHThl
" MPOTE3HI.
OHIONPOTE3UPOBAHHUE.
buonHepTHbIE u
OMOaKTHBHBIE
MeTepuabl.
DU3NOIOTNYECKU
AaKTHUBHbBIE  TIOJMMEpHI.
MounekyisspHoe
KOHCTPYHpPOBaHUE
MIOJIMMEPOB C
pa3IMYHbIMU
(byHIIMOHANTBHBIMU

TpYIIIaMH.
NmmoOmmmsams




(bu3HOIOTHYECKU
AaKTHUBHBIX COEJIMHEHUN
Ha MOJIMMEPHBIX
MaTepuaax-
Hocurtensax. Crparerus
U TakTUKa CHHTe3a
(bU3HOIOTHYECKU
AKTHUBHBIX IOJIMMEPOB.
IIpumeHeHue
MOJIMMEPHBIX
Oromarepuasos.

Tema 4

Hcnons3oBanue
OnopU3NIECKUX
METOJIOB 1A
HCCJICIOBAHUS
COCTOSTHHS
OHOJIOTMYECKUX
00BEKTOB In Vitro U in
vivo. [pubGopsr st
IMArHOCTUKH u
JICUCHUS.
HMmnantupyemele
npuOOpbl U CEHCOPBHI.
OcCHOBHEBIE METO/BI
HCCIIEIOBAHUS
MaTepHuasoB u
MIPOIIECCOB
(CTIEKTPOCKOTIMYECKHE,
30H/I0BBIE METO/IBI,
MPT-auarnocruka).
MeaunuHckas
pPOOOTOTEXHHUKA.

YcrHBIE
OTBETHI HA
BOIIPOCHI 11O
TeME
MPaAKTUYECK
01 paboThI
Hanucanue

pedepara

IK-1
HIK nr1a
HIK nx12
UK nr13

IIK-3
HIK nx3a
HIK nx32
UK nx3s3

Tema 5

Komnsroreproe
MOJIETTMPOBaHHE u
WH)KHHUPHHT.
Pazpabotka
TEXHUYECKOU
JOKYMEHTALlUuH, Ju3aiiH
NPOIYKTOB ¥  3aIlUTa
MHTEIJIEKTYaIbHOM
COOCTBEHHOCTHU B
obnactu
OroMaTepuaIoBeICHUSI.
OCHOBBI ~ BEHUYpPHOT'O
TpeANPUHUMATEIECTBA
B o0nactu pa3paboTKH,
TIPOM3BOJICTBA "
NPOJIBI)KEHHS HA PhIHKE
COBPEMEHHBIX
OuomMaTepHaoB.

YcrHBIC
OTBETHI Ha
BOITPOCHI TIO
TeMe
MPaKTUYECK
0if paboThI
Hanmncanne

pedepara

TIK-1
HIK nr1a
HIK nx12
UK nx13

K-3
HIK nx3a
HIK nxs2
UK nx3s3




4.3.2. Ilepeyenb TeM (BONMPOCOB), BHIHOCHMBIX Ha CAMOCTOSITE/IbHOE H3y4YeHHe
CTYAEHTAaMH B PAaMKaxX caMocToATebHO# padotsl (CPC)
Ne n/m Tema 3apanne ®opmupyemasi HNAK
KOMIIETEHIIHSI

1 OO6wume cBolicTBa | M3yunTh  TEOpETHUYECKUU T1K-1 IK-1
MaTepHAIOB: MaTepuall o BOIpocy. IK-3 HJIK nk1a
MEXaHHUYECKHUE, AJIK ez

HJIK nras
XUMHUYECKHUE,
3IEKTPUYECKHE, MnK-3
MAarHUTHBIE. HIIK nixc3a
CoBpeMeHHbIE MK 11132
JOCTHXKEHUS. B 00J1aCTH HAK nxas
pa3paboTku u
MIPOU3BOJICTBA
MaTEepHUajIoB C 0COOBIMU
CBOMCTBAaMH.
CoBpeMeHHbIE
POOIIEMBI
MaTepUaIOBEICHHUS.

2 BzaumocBs3b W3yunth  TeopeTHUeCcKuit IK-1 IK-1
CTPYKTYPBI MaTepHall o BOmpocy. I[K-3 Z§§ K11
OPraHUYECKUX BELIECTB HﬂK’;ﬁj
U HUX OHOJOTHYECKOTO
NercTBUs. XUMUYECKUE MK-3
peakuuu, AMEIOIINE HJIK nxcsa
aHAJIOTUM B JKHBOM MK nxcs2
opranusme. OCHOBHEIE MK s
B3aUMOJCICTBUSA
OMOJIOTMYECKUX TKaHEH
c HCKYCCTBEHHBIMU
Marepuagamu.

CrpykTypHO-

(G yHKIIMOHATIBHOE
COOTBETCTBHE
OMOJIOTHYECKON TKaHU
" HCKYCCTBEHHOTO
Marepuana Ha TpaHuLe
TKaHb-UMIJIAHTAT.
UckyccTBeHHBIE
opranel. Paspymenue
O6uomarepuaia
MOCPEJICTBOM
KJIETOYHBIX u
(hepMeHTaTUBHBIX
peaKuuid.

Martepuansl st | U3yunte  TeopeTHdeckuit [K-1 IK-1

3 OMOJIOTMH ¥ MEJIMIHMHBL | MaTepHall o BOIPOCY. [K-3 MK i1
MeTaJUIOKepaMHKa u HIIK 12
KepaMHU4YecKue MK s
MaTcepHalibl IIOJINMMEPHBI
MG)IHIIJIHHCK:)FO b TIK-3

HJIK nxsa
Ha3HAUYCHUS,

HIIK k32




HaHOKOMITO3UTHBIE
MaTepuaibl, THOPHUIHBIC
Matepuaibl. UMIanTs u
MPOTE3HI.
DHIOIPOTE3NPOBAHUE.
buounepTtHbie u
OMOaKTHBHBIC METEPHAIBL.
dusnonornvecKkn
AKTHUBHBIE MTOJTUMEPBI.
MonekynspHoe
KOHCTPYHUPOBaHUE
MTOJIMMEPOB c
Pa3TUYHBIMA
(hyHIIMOHATLHBIMU
TpyTITaMU.
MMmmoOmmm3anus
¢duznoIOrNYecKn
AKTUBHBIX COCTUHCHHUN Ha
MTOJIMMEPHBIX
MaTepHaIax-HOCUTENSX.
Crpaterusi ©W  TakTHKa
CUHTE3a (DU3HOIOTHYECKU
AKTUBHBIX  TIOJIIMEPOB.

HJIK nxsa

IIpumenenue

MOJIMMEPHBIX

OMOMaTepHaoB.

Hcnonbs3zoBanue N3yuute  TeopeTHMUeCKUil IK-1 NK-1
OMO(MH3MYECKUX METOIOB | MaTepHUal 110 BOIPOCY. I1K-3 HJK nk11
ULt MCCIIC/IOBAHNUS MK k12
COCTOSIHUSA MK 11
OHMOTIOTMYECKUX 00BEKTOB [K-3
In  vitro u I VIVO. MK s
[Tpubopst JUTS WK s
JMAarHOCTHKH W JICUCHHSI. WK s
NMimanTUpyeMble

npuboOpsl M CEHCOPBHI.

OcHoBHBIE METO/IBI

WCCIIEIOBaHHUS

MaTEepHajJOB M MPOLECCOB

(cTIeKTpOCKOIIMYECKHE,

30HJI0BbIE€ MeTO/bI, MPT-

JUATHOCTHKA).

Menunusackas

pOOOTOTEXHHUKA.

Kommnbroteproe N3yuute  TEOpeTHUECKUil IIK-1 nK-1
MO/ICTUPOBAHHE U | MaTepuall 1o BOIIPOCY. IK-3 MK k11
WHKUHUPHHT. PaspaboTka HJIK k12
TEXHUUYECKOU MK rvs
JIOKYMEHTAI1H, nou3aig K-3
NPOZYKTOB M 3aITa HIIK s
WHTEIUIEKTYAIIbHOM HIIK mcss
COOCTBEHHOCTH B 00JacTH WK s
OroMaTepraoBEACHHS.

OcHOBBI BEHYYPHOTO

MpeANPUHAMATENLCTBA B

obnactu pas3paloTKH,

IMPOU3BOJACTBA )41




MPOJBIDKEHUSI HA PBIHKE
COBPEMEHHBIX
OHroMaTepHaJIOB.

4.4. MeToauyecKkne YKa3aHusl 110 OPraHU3AIUH CAMOCTOSITE/ILHOI padoThl CTY1€eHTOB
CaMocrosiTenbHasi paboTa CTYACHTOB SIBIISIETCSI COCTAaBHOM YacThiO0 Y4eOHOTO Tporecca u
UMEeT LENbI0 3aKperyieHHe U yriyOJeHWe TMOJIYYeHHBIX 3HAaHWW M HaBBIKOB, IOUCK H
npuoOpeTeHne HOBBIX 3HAHUM, a TaKXKE BBINOJHEHUE YYE€OHBIX 3aJaHui, MOJTOTOBKY K
MPEJICTOSIIIIUM 3aHATUSAM, 3a4eTaM U IK3aMEHaM.

Jlist opraHu3aly CaMOCTOSATENIbHOM paboThl Mo AucHUIUIMHE «buoMarepuanoBeneHue)
UCIOJIB3YIOTCS ClIeyomue (POpMbI CAMOCTOATEIbHON yueOHOU padoThI:

- PaboTa Haj KOHCIIEKTOM JICKIIUH.

- [TonOop, n3yuenue, aHaaN3 PeKOMEHJOBAaHHOMN JINTEPATYPHI.

- CamocTOSITENTEHOE U3YyYCHHUE OTACIBHBIX TeM, Naparpados, HE H3IT0KEHHBIX B JICKIIUU.

- IloaroroBka K NpPaKTHUYECKOMY 3aHATHUIO COCTOMUT B TEOPETHYECKOW IMOJArOTOBKE U
BBITIOJIHCHUH MPAKTUYECKUX 3aJaHul (pelleHre 3a/1a4y, OTBEThl Ha BOIPOCHI U T.1I.).

- Hanmucanue pedeparos, moAroroBka J0KIJIaI0B.

- [ToaroroBka K TECTUPOBAHHUIO.

- [ToaroTtoBka k 3a4ery.

Tucvmennvie pabomur. Jnsg M3ydeHUs: TEM, HE M3JI0KEHHBIX B JICKIIMH, PEKOMEHIYETCS
MCIIOJIb30BaTh OCHOBHYIO U JIONOJHUTENBHYIO JIUTEPATypy, a TaK)Ke UCTOUHUKH, HalJICHHbIE TIPU
MOMOIIM WH()OPMAIMOHHO-CIIPABOYHBIX W TOMCKOBBIX CHCTEeM. J[Is 3akperuieHus Marepuaia
pPEKOMEHIIyeTCsl JAeNaTh KpaTKUe KOHCIEKThl 1Mo Teme. KauecTBO BBIMOIHEHHONW pabOThI
OIICHUBAETCA B XOA€ OOCYXICHHUS JIaHHBIX BOIIPOCOB TIPH IPOBEACHUU KOJUJIOKBHUYMA IO
COOTBETCTBYMOIIEH Teme (cM. 1. 4.3.1).

Pegpepam — dopma THCHBMEHHOH padOTHI, KOTOPYIO PEKOMEHIYETCS MPHUMEHSTH IPH
OCBOEHUU BapUATUBHBIX (MPOGUIBHBIX) IUCHUIUIMH MpodeccuoHanbHoro nukia. [Ipeacrasuser
c000M KpaTKoe U3JI0KEHHUE COJIEPKaHUsI HAYUHBIX TPYJOB, JTUTEPATYPHI IO ONPEACICHHONU TEME.
O6bem pedepara Mmoxker nocturath 15-20 cTp.; BpeMs, OTBOJUMOE Ha €ro MOATOTOBKY — OT 2
Henenb 10 Mecauna. IloaroroBka pedepara mnoapasymMeBaeT CaMOCTOSITENIbHOE H3yueHUe
CTYJEHTOM HECKOJIbKUX JTUTePATYPHBIX HCTOUHUKOB (Y4eOHUKOB, MOHOTpaHii, HAyYHBIX cTaTel
U T.J.) TIO ONPEACIIEHHON TeMe, HE paccMaTpuBaeMoOU MOJPOOHO Ha JIEKIIUU, CUCTEMATU3AINIO
MaTepuaia U KpaTkoe ero usnoxxenue. Llens Hanmucanus pedepara — mpUBUTHE CTYJIECHTY HABBIKOB
KpaTKOTO W JJAKOHUYHOTO MPEJICTABIIEHUs COOpAHHBIX MaTepuagoB U (aKTOB B COOTBETCTBUH C
TpeOOBaHUSMU, MPEABSIBIIEMBIMH K HAYYHBIM OTYETaM, 0030paM U CTaThsIM.

CamocrosiTenbHasi paboTa CTyJeHTa MPEAyCMaTPUBAET COBEPIICHCTBOBAHNE HABHIKOB
camMoo0pa3zoBaTelbHOW pabOThl KaK OCHOBHOTO TMYTH TOBBIIIEHUS YPOBHA 0Opa3oBaHUS:
yriayojieHWe U paclIupeHue 3HaHui 1o mpeamery. Huke mpeacTaBieHbl BapHaHTHI
CaMOCTOSITENIbHOIM paOOThI CTYIEHTOB:

1. n3ydeHue yueOHOTro MaTepuaa, MpeaycMOTPEHHOTO paboyeil mporpaMmoit, Ho He
U3TI0’)KEHHOTO B JICKIIUAX;

2. IIOJArOTOBKA K YCTHOMY OIIPOCY Ha NMPAKTUYECKUX 3aHATHAX;

3. MOJArOTOBKA K TEKYIIMM KOHTPOJIbHBIM MEPOIPHUITHIM (KOHTPOJIbHBIE padOThI,
TECTHUPOBAHUIO U 3aYETY);

4, Harnvcanue pedepaTos.

Pexomenoayuu no noocomoske peghepama
['myOoKoMy YCBOCHHIO CTY/ICHTaMH MaTepualia Kypca, C UCIOIb30BaHUEM TEOPETHYESCKHIX U
NPaKTUYECKUX UCTOYHHUKOB. Pedepar mo3BoiiseT Hanbojiee MOJHO M MOAPOOHO OCBETHUTH TEMY
UCCIIe/I0BaHMUs, TIPOAHATM3UPOBATh CYyTh BOIPOCA U BHICKA3aTh CBOE OTHOIICHHE K OMHMChIBACMOM
npobieme.
Pedepar momkeH BKIIOUYATh CICAYIOIIME pa3/ieiibl: BBEACHHE, TNIE YKA3bIBAIOTCS IEIH U
3aa4il pabOThl; OCHOBHAs YacCTh, IJIE JACTCS aHAJU3 JINTEPATyphbl, PACKPBIBACTCS ‘‘UCTOPHS



BOIIpOCa”, HM3JIaraloTCsi OCHOBHBIC TITOJOKEHHUS IOCTABJICHHON MPOOJIEMBI; 3aKIIOYCHHE, TIIe
MIPUBOSITCS OIICHKH MPOJIEIIAaHHON paboThl, TAeTCs aHATN3 PEUICHUS MOCTABICHHBIX BO BBEICHUU
3amaq. OOs3arenbHBI MyHKT pedepara - OuOIMOrpad®UUeCKUil CHUCOK HMCIOJIb30BAHHON
JUTEPATYPBHI.

O6beM pedepara He TOKEH MPEBBIIATh 25 CTpaHUI] MEYaTHOTO TEKCTa. TeKCT paboTh
JOJDKeH ObITh HaOpaH Ha kommbiorepe mpudpTom Times New Roman pasmepom 14 nt (mpu
WCIIOJIb30BAaHUU TEKCTOBOro Tpomeccopa Microsoft Word). Ilpudt, wucmonszyemsiii B
WUTIOCTPATUBHOM Matepuaie (TaOnmuiel, TpaduKd, AUArpaMMbl U T.II1.), TIPU HEOOXOAMMOCTHU
MOKET OBITh MEHbIIIE, HO He MeHee 10 nT. MeXCTpouHbIil HHTEpBajl B OCHOBHOM TEKCTe (Kpome
WITIOCTPATUBHOTO MaTepuaa) - MoJIyTOpHbIN, popmarupoBanue no mupune. [Ipu Habope Texcra
cienyer coOmoaaTh cleayoUe pa3Mepsl MMojiel CTpaHuIIbl: JieBoe nose -30 MM; paBoe mojie -
10 mm; BepxHee none - 20 MM; HUKHee nose- 20 Mm.

Pedepar, odopmieHHBINI B COOTBETCTBUH C TPEOOBAaHUSMU, MOJIUCHIBACTCS CTYICHTOM U
C/laeTcsl TpernojaBaTeiio s MPOBEPKH B YCTAaHOBICHHBIE Cpoku. Pedepar, nmerommit
3aMe4YaHMsI OTHACTCS Ui 1OpabOTKU M CTYyNEHT (Ka) 00s3aHbl B HAAJIEXKALIUI CPOK YCTPAHUTD
3aMeYaHus U C/aTh pedepar Ha MOBTOPHYIO IPOBEPKY.

Jlis ycTHOTO IOKIaAa CTYAEHT JAOJKEH MOArOTOBUTh TECTOBBIM Marepuan Ha 7-10 MUHYT,
YTO COCTABJISICT MPUMEPHO YETHIPE CTPAHUIBI MAIIMHOIMCHOTO TEKCTa W HEOOXOIUMBIN
JEMOHCTPAIIMOHHBIN (HAaMIsAHBIA) MaTepuajga B BUAE TaOMUI, CXeM, rpadHKoB, AUArpamM,
dotorpaduit. Harmsaueiii Mmarepual, npeacTaBsIEMbI CTyACHTOM JJIsi apTyMEHTAIlMU OCHOBHBIX
MOJIOKEHUH paboThl, JOIDKEH 00sS3aTelIbHO MMETh 3arojIOBOK, MOSICHEHUS, €CIH TPeOyroTCs, K
YCIIOBHBIM 0003Ha4eHUsIM. He pexoMeHIyeTcst B KadecTBE HAIVISIHBIX MOCOOHMH MCIONB30BaTh
Oosblye, MmeperpykeHHble HMudpaMu TaONUIBI, a TaKk XK€ MaTrepuai, oQopMIeHHBIH B BHIE
CIUTONTHOTO TEKCTa, MEJIKUE JTUArpaMMBbl, PUCYHKH | T.II.

Marepuain qokiiaga peKOMEHAYeTCs u3jaraTb B CIEAYIOIICH MOCIe0BaTeIbHOCTHU:

1. HaumenoBanue pedepara, aKTyallbHOCTh TEMBI
2. llenn u 3agaan
3. Kparkoe u3inoxeHne petieHrs NOCTABICHHBIX LEeNH U 3a/1a4
4. BBIBOIBI
B xome BBICTYIUIEHHSI CTYACHT IOJDKEH CBOOOIHO BJANETh TEKCTOM JOKJIaga H
MCIIONB30BaTh HAINSAIHBIE MaTepuaibl (TaONUIbI, CXEMBbI, Tuarpammbl u Ap.). [lo okoH4aHuM
BBICTYIUUICHUSI CITYIIATENIH, MPUCYTCTBYIOIINE HA 3alllUTE, 3aJal0T BOIPOCH CTYACHTY IO TeMe
noknana. Ha Bce mocTaBieHHBIE BOMPOCHI CTYACHT JODKEH JaTh UCUEPIIBIBAIOLINE OTBETHI.
[Tpu ouenke pedepara, yCcTHOTO COOOIICHUSI YYUTHIBACTCS, CONEpKAHHUE, YMEHHE
JIOTUYHO  W3Jararb CBOU TPEACTABICHUS, BECTH AapTyMEHTHPOBAHHYIO JMCKYCCHIO, YETKO
oTBedYaTh Ha BONpochl. CBOEBPEMEHHOE U KaUe€CTBEHHOE BHIMTOIHEHUE pedepara BO3MOKHO JTUIIb
MIpU TUTAHOMEPHOH CaMOCTOSATENbHON paboTe U MOCEHIEHUH KOHCYIbTAIIMMA, pACTUCAHHE KOTOPBIX
COTJIACOBBIBACTCS CO CTYACHTAMH.

Cooeporcanue u hopma omuema no npaxmuueckou pabome

OTueT 1Mo MpakTHYECKO padoTe TOJKEH BKIIIOYATD CIEAYIONINE Pa3/Ieibl:

1. Ha3Banue paboThl

2. llenp u 3amaun pabOTHI

3. MeTo/ibl UCCeI0BaHUS

B nmaHHOM pa3jene TPUBOIATCS TeEpeYeHb HCIOJIB30BAHHBIX B paboTe pEaKTHBOB,
npubopoB, 000pyIOBaHMS M MaTepHalioB; ONKCAHHE METOJAUK, JIMTepaTypHble HCTOUYHUKH
MeToauk. He ciemyer BKITIOYaTh MaTepHabl, He UCIIOJIb30BaHHBIE B paboTe.

4. O6cyxaeHrne pe3ynbTaToB

B nanHOM paszmene NpUBOIATCS OCOOCHHOCTH MPOBEACHHUS paldOTHl, B TOM YHCIE
OTKJIOHEHUSI OT OOLICTIPUHATBIX METOAMK, OOYCIOBIEHHbIE OIIMOKaMH B MOCTAaHOBKE,
MOTPEIIHOCTSIMU TP TPUTOTOBIICHHH PACTBOPOB, PEAKTHBOB H T.]I., IPUBOJSATCS KaTHOPOBOYHBIE
rpaduku u pacueTsl. [laetcs onucaHue u 00CyXJIeHHE Pe3yIbTaToOB paboThI, JaTa MPOBEAEHHOTO
UCCIICIOBaHHS.



5. BriBobI

Kpurepuu ouenuBanust pedepara:

- OneHka «OTJIMYHO» BBICTABIISIETCS B TOM Cllydae, €ciM B pedepare MOJHOCTBIO PACKPHITA
TeMa, MPOAHATM3HUPOBAHO COBPEMEHHOE COCTOSIHHE BOIPOCA, MaTephall HM3JI0KEH JIOTHYHO,
II0CJIEI0BATENIbHO, NpUBEAEHO HEe MeHee 10 JMTepaTypHBIX MCTOYHHMKOB (CpPeOu KOTOPBIX
npeobiafaeT JuTeparypa 3a ImociuenHue 5 Jer), pedepar odopmiieH B COOTBETCTBUH C
TEXHUYECKUMHU TPEOOBaHUSMH, NPEABABISIEMBIMH K TAKOTO pojia paboTam.

- O1ieHKa «XOpOLIO» - TeMa PACKPBITA, IPUBEACHO JI0CTATOYHOE KOJIMYECTBO MaTepuaia, HO
OpU 3TOM MaTrepuan B HEJOCTaTOYHOM CTENEeHH IpOaHATIU3UPOBAaH aBTOPOM, odopmieHue
pedepara COOTBETCTBYET TEXHUUECKUM TPEOOBAHUSM.

- O1eHKa «ylOBJIETBOPUTEIBHO» - TEMa PACKPBITA TOBEPXHOCTHO, MaTepHall IPUBEIEH KaK
npocTasi KOHCTaTanusl (akToB, HE MPOAHAIM3HPOBAH, B OPOPMIICHHH HMEIOTCS TEXHUYECKHE
HEJI0OCTaTKHU, CIIUCOK JIUTEPATYPhI COIEPKUT MEHEE 5 UCTOUHUKOB.

- OLeHKa «HEyIOBIICTBOPUTEIHHO» - T€Ma HE PACKpbITA, CKyIHBIH 00BEM NPHUBEICHHBIX
MaTepHalIoB.

Yemuwuii 0oknao — sto coobienue B reuenue 10-15 MuH, B KOTOPOM CTYACHT B JAKOHUYHON
dopMe T0IKEH U3I0XKUTh MaTepuall 0 COOTBETCTBYIOIIEH TeMe, MPUAEPIKUBASCH CIETYIOLIETO
IUTaHA: BBEJICHWE, OCHOBHAS YaCTh, 3aKIOYeHHE. J[OKJIaj COMpOBOXIAETCS IPE3eHTAIUEH,
OTpa’karollell OCHOBHBIE IOJIOKEHHs 10 COOTBETCTBYIOILEH TeMe, BKIIIOYAIOIIEH HarysgHble
MaTepHaisl (CXeMbl, TaOIuIBl, GoTo U T.1.). [lo OKOHYaHMK AOKJIa1a CTYIEHTY 33/1al0T BOIIPOCHI,
KaK IpernojaBareib, TaK U CTYIEHTbl, HA KOTOpPbIE JOKIATYUK JOJDKEH JaTh HMCYEPIbIBAIOIINE
OTBETHI.

Kpurepuu onieHuBaHMs yCTHOTO JJOKJIAa:

- OneHka «OTIMYHO». B [OKIajge MOJHOCTBIO pAcKphITa TeMa, MPOAHATH3HPOBAHO
COBPEMEHHOE COCTOSIHUE BONPOCA; CTYAEHT CBOOOJHO BIaJeeT MaTepualioM, M3JIaraeT ero
JIOTHYHO, TTOCJIEA0BATENBHO, JIAKOHHYHO, COOJI0Iasi OCHOBHBIE MTPaBHiIa KYJIbTYphI peun. Jlokman
COIIPOBOKIAETCS  Npe3eHTaluell, KOTopas OTpa)kaeT OCHOBHBIC IIOJIOKEHHUsS JOKJIaJa,
NPE3CHTAIHsI COCTaBJIEHA TPAMOTHO C COOJIIOZICHHEM OOIUX TPeOOBaHMA, MPaBWII MIPUPTOBOTO
oopmieHus, nogauu rpaduyeckoro Mmarepuaiga, UMEKTCS CChUIKM Ha IpHBEIEHHbIE (OTO,
PUCYHKH, CXEMBI U T.II., IPUBOJUTCS CIUCOK HMCIIOJIB30BAaHHOMN JuTeparypshl. Ilpu oOcyxnennun
JIOKJIa/1a CTYJICHT JJaeT UCUEePIIbIBAIOLINE, ApT'yMEHTUPOBAHHbIE, KOPPEKTHBIE OTBETHI HAa BOIPOCHI.

- Onenka «xopotmo». Tema packpsiTa, IPUBEACHO JOCTATOYHOE KOJUYECTBO MaTepuana, HO
IpU 3TOM MaTepuall B HEAOCTATOUHOW CTENEHHU NMpOaHATIM3UpOBaH aBTopoM. IIpeseHTanus He B
MIOJTHOM CTETIeHW COOTBETCTBYET OOImUM TpeOoBaHUsAM. OTBETHI CTYJCHTAa HE Ha BCE BOIPOCHI
SBJISIIOTCS] UCUEPIBIBAIOIIMMHU U apTyMEHTUPOBAHHBIMH.

- OmeHka «yIOBIETBOPHUTENBHO». Tema pacKpbhITa HE IOJIHO, MaTepHal TPUBEACH Kak
npocTas KOHCTaTanus (akToB, HE MPOAHAIM3MPOBAH, CTYAEHT IMOKa3bIBaeT IOBEPXHOCTHBIE
3HAHUSI. [lpe3eHTanyss YacTUYHO COOTBETCTBYET YCTAaHOBJICHHBIM TpeOoBaHusM. [lpu
0o0CYX/IeHUU JOKJaja CTYJIEHT He BCerJa JaeT IpaBUJIbHBbIC, MCUEPIIBIBAIOIIME OTBETHl Ha
3aJ1aBacMbIe BOTIPOCHI.

- OneHka «HEYIOBIETBOPUTENbHO». Tema JoOKiaza He pacKphlTa, CKYAHBIH 00BeM
NPUBEJICHHBIX MaTEePHAaJIOB; MPE3EHTAIMsI OTCYTCTBYeT. [Ipu 0O0CyKIeHNH TOKJIaga CTYyIEHT He
JlaeT OTBETHI WJIK OHU HE COOTBETCTBYIOT 33 JaHHBIM BOIIPOCAM.

4.5. IlpumepHasi TEMATHKA KYPCOBBIX padoT (IPOEKTOB): HE MPEAyCMOTPEHBI Y4eOHBIM
IUTAHOM.



V. YYEBHO-METOAUYECKOE U THOOPMALIMOHHOE OBECIIEYEHUE
JUCHHUIIJINHBI

a) nepevyeHb JUTEPATYPbI

1. bannmka @.-I'. Xumudeckue u OMOIOTUYECKUE CEHCOPHI: OCHOBBI M MpuMeHeHUs [ Tekcr]
: HayuHoe usnanue / @. -I'. banuka ; mep. ¢ anrit. . M. Jlazep ; pen. B. A. llly6apes. - M.
: Texnocdepa, 2014. - 879 c. - ISBN 978-594836-380-6 (2 3x3.)+

2. Hano6buorexnonoruu [ Tekct] : mpaktukym / pea. A. b. Pyoun. - M. : bunowm. Jlaboparopus
3Hanui, 2012. - 384 ¢. - ISBN 978-5-9963-0627-5 (17 3x3.)+

3. Ousuko-xuMmuueckue Metojbl B onosnoruu / B. I1. CanoBapora, A.A.IlpucraBka,
H.JI.benbkosa, I'. B. FOpunosa, O.A.bepcenesa; noa pea. B.I1.CanoBaposoii. - Mpkyrck
:N3p-Bo UI'Y, 2013. - 295 ¢. - ISBN 978-5-9624-0806-4 (50 5k3.) .+

4. T'yceB, Anexkcannp VBanoBuu. Hanomarepuanbl, HaHOCTPYKTYpbl, HAHOTEXHOJOI'MH
[DnexkTponnbiii pecypc] / A. W. TI'yceB. - DneKTpoH. TEKCTOBBIE naH. - MockBa :
du3Matiur, 20009. - 416 c. : WL - Pexxum JIOCTYyTIA:
http://e.lanbook.com/books/element.php?pll_cid=25&pll id=2173. - BBC "Jlaus". -
Heorpanud. noctyi. - ISBN 978-5-9221-0582-8

5. Wmomun, B. A. Hanomartepuansl [DnekTpoHHBIH pecypc]| : yuebHoe mocobue / B. A.
WnromumH. - DnekTpoH. TekcToBble AaH. - HoBocubupcek : HI'TY, 2019. - 114 ¢. - OBC
"Jlanw". - Heorpanunu. nocrym. - ISBN 978-5-7782-3858-9

6. VYwicon K. [IpuHIHITEI 1 METOBI OMOXMMHUU U MOJIEKYJIIPHON OMOJIOTHH [ DIIEKTPOHHBIN
pecypc] / K. Yuncon, Ik Yonkep. — M. : bunom. Jlabopatopus 3nanwmii, 2013. - 848 c.
Pexxum mocryna: DbC "U3narenscTo "Jlans". - Heorpanuu. nocrym. - ISBN 978-5-9963-
2126-1+

0) mporpaMMHoe obOecIeueHHe

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 anst 6usHeca - Crangaptasiit Russian Edition. 250-
499. ®opyc Kontpakt Ne04-114-16 ot 14 nosi6ps 2016r KES. Cuer NePCI[3-000147 u AKT ot
23 Hos0pst 20161 JIni. Ne1B08161103014721370444. Microsoft Office Enterprise 2007 Russian
Academic OPEN No Level. Homep nunensuun Microsoft 43364238. Microsoft Windows XP
Professional Russian Upgrade Academic OPEN No Level. Homep mumensuun Microsoft
41059241.0ffice 365 npodeccronanbHbii TIOC T ydanuxcs. Homep 3aka3za: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.

B) 0a3bl JaHHBIX, HH()OPMAIIMIOHHO-CIIPABOYHBIE M TOMCKOBBIE CUCTEMBI

1. http://www.protein.bio.msu.ru/biokhimiya/index.htm - WuTepHer BepCHS
MEXYHAPOJHOTO JKypHaJla IO OMOXMMHUU U OMOXMMHUYECKUM acleKTaM MOJIEKYJSPHOI
O6uonoru, OMOOPraHNYEMCKON XUMHUH, MUKPOOHOJIIOTMH, UMMYHOJIOTHH, (PU3HOJIOTUH U
O6nomenMIMHCKHX Hccenenoanuil. Crateu B pdf-gopmare.

2. http://tusearch.blogspot.com - Ilouck 3IEKTPOHHBIX KHUT, ITYOJHKAIMi, 3aKOHOB,
['OCToB Ha caiiTax HayYHBIX JIEKTPOHHBIX OMOIMOTEK. B monckoBuke 0ToOpaHbl JIydIiye
610IMoTEKH, B OOJBIIMHCTBE KOTOPHIX MOKHO CKauyaTh MaTepHalibl B TOJHOM 00beMe 0e3
perucrpani. B cnHMcok BKJIIOYEHBl OMOJIMOTEKHM WMHOCTPAHHBIX YHUBEPCHUTETOB H
Hay4HBIX OpraHU3aLHMN.

3. http://elibrary.ru/defaultx.asp - Hayunas osnexTpoHHass OHONMOTEKa, KPYIHEHIIUIA
poccuiickuii THOOPMAIIMOHHBIA TIOPTad B 00JacTH HAYKH, TEXHOJIOTUH, MEIWIIMHBI H
o0Opa3oBaHus, coiepKaluid pedeparsbl U MOIHbIE TEKCTHI OoJiee 12 MITH Hay4HBIX cTaTel
U IyOJIMKaIHi.



http://www.protein.bio.msu.ru/biokhimiya/index.htm
http://tusearch.blogspot.com/
http://elibrary.ru/defaultx.asp

4. http://6years.ru/index.php - mopran OGecrIaTHOW MEAMIUHCKOW HHGOPMAIIUH, COAEPIKUT
00JIbIIIOE KOJUYECTBO KHUT, y4eOHBIX MOCOOMI OMOXMMHUYECKOM W Ouodusmueckoin
HaIpaBJICHHOCTH.

5. http://molbiol.ru/protocol/ - omucanue GOJBMIOro KoOIMYECTBA (PUBMKO-XMMHUYECKHX H
MOJICKYJISIPHO-TCHETUIECKUX METOJIOB.

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

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

8. http://www.protocol-online.org/ - CalT CcOIEpPKUT XOPOIIO CTPYKTYPHUPOBAHHYIO
KOJUJICKIIMIO CCBUIOK Ha MPOTOKOJIBI METOJOB (B OCHOBHOM, Pa3IMYHBIX JIAOOPATOPHUIA).
Hmeetcst TeMaTndeckuit Gopym.

9. http://www.donnu.edu.ua/chem/student/methodic/phys_methods/ -  kmura  A.H.
[lennpuka « THCTpyMEHTAIbHBIE METOABI UCCIACAOBAHUS B OMOXUMUI

0) 6a3bl OAHHBIX, UHPOPMAYUOHHO-CHPABOUHDBIE U NOUCKOBbLE CUCHEMbL

1. https://www.sciencedirect.com — 6a3a JaHHBIX AHTJION3BIYHON HAYYHOH MEPUOTUKH
ScienceDirect u3narensctBa Elsevier, mpempocTapisieT OSCIUIaTHBIN JOCTYI K aHHOTAIMSIM BCEX
nyOnukanuii, coaepxaiuxcs B 0ase, u k 6osee 1,2 MIIH. IOJIHBIX TEKCTOB CTaTEH.

2. http://elibrary.ru/defaultx.asp - mayunas siekTpoHHas OHUOIHOTEKA, KPYITHCHIIHIA
poccuiickuii HMH(QOPMALMOHHBIM TMOpTaJl B OOJACTH HAYKH, TEXHOJIOTMH, MEIULUHBI H
o0pa3oBaHus, coliepKaiuil pedepaThl U MOJHBIC TEKCThI HAYYHBIX CTATCH U ITyOIMKAIIHIA.

3. https://cyberleninka.ru —  poccuiickas Hay4Has ODJICKTPOHHass  OWOJMOTEKA
«KubepJlennnka.

4. https://lwww.researchgate.net — OecriatHas conumanbHas ceth ResearchGate st
COTPYHUYECTBA YUEHBIX BCEX HAYYHBIX JUCIUILINH, BKIHOYACT TAKUE CETEBBIC MPUIIOKEHUS, KaK
CEeMAaHTUYECKUI TIOMCK, COBMECTHOE HCIOJb30BaHue (DailyioB, OOMEH MyOJIUKaIMIMHU,
TeMaTudeckue (OpyMbl, METOIOJIOTHYECKHIE TUCKYCCHH U TaK Jlajiee.

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

6. Undopmannonnas cucrema «EnTuHOE OKHO TOCTyNa K 00pa3oBaTeIbHBIM peECypcam»
(http://window.edu.ru)

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

8. Db Uzpmarenbckoro meHTpa «AkameMus». Anpec mocrymna: http://www.academia-
moscow.ru

9. http://tusearch.blogspot.com - Tlowck 31€KTPOHHBIX KHHT, MMyOJHKAIMiA, 3aKOHOB,
['OCToB Ha caiiTax Hay4HBIX JIEKTPOHHBIX OMOIHOTEK.

10. GoogleScholar —TTouckoBas cucreMa 1Mo Hay4HOM JUTEpATypE.

11. ScienceResearchPortal - Hayunas TOHCKOBas CHCTEMa, OCYIIECTBIISIONIAs
MOJTHOTEKCTOBBI TMOUCK B JKypHalaX MHOTHUX KPYIHBIX HAYYHBIX H3JaTEJIbCTB, TAKUX Kak
Elsevier, Highwire, IEEE, Nature, Taylor&Francis u ap. Mier cratbu 1 JOKYMEHTBI B OTKPBITBIX
HayuHbIX 0a3ax maHHbIX: Directory of Open Access Journals, Library of Congress Online Catalog,
Science.gov u Scientific News.

12. ttp://www.fao.org/publications/sofa/ru/ Cait IPOIOBOJILCTBEHHOM "
cenbckoxo3siictBeHHO# Opranu3aun OObeJMHEHHBIX HAIHH.

13. http://www.rosreserv.ru -Caiit ¢eaepaabHOT0 areHTCTBA MO TOCYAIaPCTBEHHBIM PE3epPBaM.

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

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

IPO/IOBOJILCTBEHHOM Oe3omacHocTH Poccuiickoit @enepanuu.

16. http://ecfs.msu.ru- EBpasuiickuii eHTp 10 MPOT0BOIHCTBEHHON 0€30IaCHOCTH.
17. http://lwww.fao.org-- TIpomoBOibCTBEHHAs M CEIbCKOXO3SMCTBEHHAs OpraHU3allvs

O0bennHeHHbIX Harmid.


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/

I. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCLHHUIIJIMHbI
6.1. YueOHO-1a00paTOpHOE 060pPy10BaHUE:

MartepuanbHo-TeXHUYECKOe —oOecreueHne AUCHUIUIMHBL  «buomatepuanoBeneHue»
0a3upyercs Ha CICAYIONINX pecypcax:

Ayoumopus 0ns nposedenus 3aHAmull 1eKYUOHHO20 Munda

Aynuropust o0opynoBaHa: cneyuaiusupogantoi (yaeoHoi) mebenvro Ha 12 mocagoqHbIX
MecT; obopynoBaHa mexHuuweckumu cpeocmeamu ooyuenusi: Ilpoekrop Epson EB-X03, Dkpan
ScreenMedia, [locka ayauropHasi MenoBasi, MaruuTHasi, Jlaboparopusi opraHu4ecKod XUMHU -
[lIxad BeITsDKHON AD-221"- 2 miT., Xumudeckuid mkad (cremiax) -1 mr., JlabopaTopHsblii cTo
C BBIKATHBIMH TyMOamu — 5 mT., XOJOIWIbHUK «MHUHCK» - 21IT., AMNMapar Ajs BEPTHKAIHHOTO
anextpodopesa — 1 mr., Bakyymusiii ucnapurens PBO-64 — 1 mt., Bonmemerp BY-15 — 1 mir.,
Hesunterpatop Y-20 — 1 wr., U3MepuTenb MOHHBIX CONMPOTUBICHHUNA (MMIieqanca) - 1 miT.,
Hcrounnk mnwurtanus ais anekrpodopesa "Dnpd" — 1 mr., Ocummwiorpad yHHBEpCATIbHBIN
neyxiydeBoit C-55 — 1 mir., Tepmocratr TC-80 — 1 mrt., Hentpudyra K-24 — 1 wr., Leatpudyra
MIIB-310 — 1 wt. HoyrOyk Lenovo G580 — 1 wT., Bechl ananutuueckue HR-200 — 1 wT., Becsl
naboparopusie OHAUS — 2 mir., pedppakromerp UP® 45462M — 1 wit., peppakromerp YPII —1
mt., gorosnekrpokanopumerp KF 77 — lmr., nentpudyra nabopatopnas OIIK-8 — 1 mr.,
neHTpudyra gadop-s, MeauuuH-s1, HacTonbHas L[JIn 16 ¢ Mukpomnporiec-HO# cucTeMoi ynpasi —
1 mr., cnekrpodoromerp CD-2000, depmentep Minifors Speco OakTepuanbHbli — 1mmT.,
tepmoctar WB4MS BonHsIl /¢ epememuBanueM/ - 1 mr., tepmocrar TC-1/80 CITY — 1 mr.,
CIIy)KalllMMHU  JIJIs TIpe/icTaBjIeHus yueOHON nHpopManuy OONbIION ayAUTOPUHU 110 TUCIUILTNHE
«buomarepuanoBeICHUE». YUeOHO-HALTAOHBIMU NOCOOUAMU, OOECTIEUNBAIOIIMMU TEMaTUYECKHE
WUTIOCTPAIMH 110 JuciuIuinHe «bruoMarepuanoBeieHne»: Mpe3eHTAlUH B KOJIMYeCTBE 4 MIT.

Ayoumopus 0ns npogedeHus 3aHAMuUL NPaKmuiecKo2o0 munda

Aynurtopus obopyaoBaHa: cneyuanusuposanuol (yuedHol) mebenvro Ha 12 MocaiouHbIX
MecT; 000pynOBaHa TEXHUYECKHUMHU cpedcmeamu obyuenus: Ilpoextop Epson EB-X03, Dkpan
ScreenMedia, Jlocka ayautopHas menoBasi, MarHuTHasi, Jlaboparopusi opraHu4eckol XUMHUH -
Ikad BeITsDKHOW AD-221"- 2 miT., Xumudeckuii mkad (cremmax) -1 mwr., JlabopaTopHslit cro
C BBIKaTHBIMHU TyMOamu — 5 mT., XOJOAUIbHUK «MHUHCK» - 21IT., AMNMNapar Ajs BEPTHKAIHHOTO
aekrpodopesa — 1 mr., Bakyymusni ucnapurens PBO-64 — 1 mr., Boasmerp BY-15 — 1 mit.,
Hesunterpatop Y/I-20 — 1 ., U3MepuTenbs MOHHBIX CONMPOTUBICHUN (MMrenaHca) - 1 miT.,
Hctounuk nurtanus ans snekrpodopesa "Onbd" — 1 mr.,, Ocmmiorpad yHHMBeEpcadbHBIN
nByxisryueBoit C-55 — 1 mir., Tepmocrar TC-80 — 1 wir., Lentpudyra K-24 — 1 mr., Llenrpudyra
MIIB-310 — 1 mwT. cayXamumu Ui NpeAcTaBiIeHns yaeOHoi HHPOopManuu OOJBIION ayIUTOPHH
no pucruruiie «bruoMarepuanoBeneHue.

Komnvromepnoiti knacc (yuebnas ayoumopusi) O epynnogulx U UHOUBUOVALbHBIX
KOHCYTbmayull, meKyujeco KOHMpPOAs U HPOMENCYMOYHOU ammecmayuy, OopeaHu3ayuu
camocmosamenbHol pabomel. Aynutopuss 000pyIOBaHAa: CHEIHATH3UPOBAHHON (yueOHOI)
Mebenbio Ha 20 MocaJoyHbIX MECT, JOCKOI MeJIoBOM; 000pya0oBaHa TEXHUUECKUMH CPEICTBAMU
o6yuenusi: Cucremunii 0510k PentiumG850, Mounutop BenQ G252HDA-1 mr.; CucremHbIi
ook Athlon 2 X2 250, Monutop BenQ G252HDA — 8 mr.; Cuctemusiii 6ok PentiumD
3.0GHz, Mounutrop Samsung 740N — 3 mT.; Mono6sok IRU T2105P — 2 mr.; CucremHbIii 670K
Pentium G3250, Monutop BenQG955 — 1 mr.; Cucremnsiii 610k Pentium G3250, Monutop
BenQ GL2250 — 1 mit.; Cucremusnii 6110k Pentium G3250, MoruTop Samsung T200 HD — 1 mit.;
Cuctemnslii 610k Pentium G3250, Monutop Samsung T190N — 1 mit.; Cuctemuslii 610k Pentium
G3250, Monutop Samsung 740N — 1 mt.; [Ipoekrop BenQ MX503; skpan ScreenVtdiaEcot.C
HEOTPaHMYEHHBIM JOCTYIIOM K ceTu MHTepHeT u obecredyeHueM J0CTyla B DJIEKTPOHHYIO
nH(pOPMaAITMOHHO-00PA30BATENHHYIO CPETy OPTaHU3aIIUH.

Jlabopamopusi  Ouoxumuu  u  Ouomexwonocuu.  Xpomarorpad  KUAKOCTHBIN
MUKpPOKOJIOHOUHBIN "Munnxpom-6"; Hanoporomerp Pearl - 1mr; ®epmentep Minifors Speco



OakTepuaIbHBIN- 1T, CIy>KallMMK JIJIs1 TIPEICTaBJICHHs Y9eOHONW WH(OpMAIIUK TT0 TUCIHUILIAHE
((BI/IOMaTepI/IaJIOBC,Z[GHI/IG».
6.2. IlporpammHoe oGecnieyeHue:

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 mus 6msueca - Cranmaptabeiii Russian Edition. 250-499.
®opyc Kontpakt Ne04-114-16 ot 14n0516ps 2016r KES. Cuer NePCL[3-000147 u AKT ot
23H0s160ps 20161 JInm.Ne1B08161103014721370444.

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

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

e Office 365 nmpodeccroHanbHbIi TUIIOC M1 yyamuxcs. Homep 3akaza: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.

6.3. Texunuyeckue U J1eKTPOHHbIE CPEACTBA:
e [Ipe3eHTanuu 1Mo OTAEIBHBIM TEMaM Kypca,
e Cucrema 3IIEKTPOHHOI'O TECTHPOBaHMS Ha 0a3e oOpa3oBaTenbHOro nmopraia Educa

VIil. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

JUis  OCBOEHHUS JUCHMIUIMHBI «buoMaTepualioBeieHHe» MPUMEHSIOTCS — CIeAYIoIue
00pa3oBaTeyibHbIC TEXHOJIOTHUH:

- Ungpopmayuonnas nexyusa. JIeKuus —3T0 CKaToOe U3JI0’)KEHHE OCHOBHBIX Hay4HBIX (DaKTOB,
YTO ABJISIETCS 0a30M JUIsl aHalv3a PaCCYKICHUM, OIICHOK.

- Jlexyusa-euzyanuzayus. YUUT CTYJEHTOB IpPeoOpa3oBbIBaTh YCTHYI0 M IHCbMEHHYIO
MH(pOpPMaLIMIO B BU3YyalbHYIO0 (opMy, 4TO (OPMHUPYET Y HUX IpO(ecCHOHATbHOE MBILUIEHHE 32
CUeT CHCTeMaTH3allMM M BBbIJEJEHUS HaubOoyiee 3HAYMMBIX, CYIIECTBEHHBIX AJIEMEHTOB
colepkaHusi oOyuyeHHs. 3ajaya IpernojaBaTelis HCIOIb30BaTh Takue (OpPMbI HarIsAHOCTH,
KOTOpPbIE Ha TOJIBKO JOMOJHSIOT CIIOBECHYIO MH(OPMALUIO, HO U CaMH SIBISIOTCS HOCUTEISIMU
uH(pOopMalnu (CXeMbl, PUCYHKH, CIAABI-TIPE3EHTALNN, U T.I1.). DTOT BUJI JIEKIIMH Jy4Ylle BCETO
MCIIOJIb30BaTh HA JTale BBEICHUS CTYACHTOB B HOBBIM pa3fell, TEMY IUCLUIUIMHBIL.

- [Ipobnemnas nexyus. B otnuune oT coiepxaHus MH(OOPMALMOHHOW JIEKIIUH, KOTOpPOE
IpeJUIaraeTcsl MpenoAaBaTelieM B BHJAE H3BECTHOIO, MOMJIEXKALErO JIHIIb 3alIOMUHAHHUIO
MaTepuaia, Ha NpoOJEeMHOM JIeKUMH HOBOE 3HAHUE BBOJWUTCA KaK HEHU3BECTHOE U
oOyuatomuxcs. IIpoGnemHass jekuus HadMHAETCsl C BONPOCOB, C IOCTAHOBKHU IPOOJIEMBI,
KOTOPYIO B XOI€ U3JIOKEHUSI MaTepralia HEOOXOAUMO PEINTh. JIEKIHs CTPOUTCSI TAKUM 00pa3oM,
4YTO TMO3HAHUS OOydarouierocs MNpUOMMKAIOTCS K I[OMCKOBOM,  HMCCJeI0BaTelbCKON
JeSTEIbHOCTH. 3/1€Ch YUYaCTBYIOT MBILIUIEHHE OOYYaroUlerocss M €ro JUYHOCTHOE OTHOIIECHHE
K yCBaUBa€MOMY MaTepHay.

- Jlexyusa-6eceoa. Ilpeamonaraet HETOCPE/ICTBEHHBI KOHTAKT TMPENOJaBaTessi ¢
aynutopueit. [lpenmyriecTBo JeKuu-0eceibl COCTOUT B TOM, YTO OHA IMO3BOJISET NMPHUBJIEKAThH
BHHUMaHUE CTYJCHTOB K HanOoJjiee BaXKHBIM BOIIPOCAM TEMBI, OINPEAENATh COJIEpKaHUE U TEMII
U3JI0KEHUs1 Y4eOHOro MarepHasa ¢ y4eToM OCOOCHHOCTEN CTY/IEHTOB.

- [Ipakmuueckue 3anamus — 3TO 3aHATHE, IPOBOJIUMOE MO/ PYKOBOJCTBOM IpenojaBaTesis B
yuyeOHOIl ayAuTOpUH, HAINpaBlieHHOE Ha YIiyOJeHHe HAyYHO-TEOPETHUYECKUX 3HAaHUM |
OBJIaJICHUE OIpeAENeHHbIMA METO/JaMU CaMOCTOSITENbHOM paboThl, KOTOpoe (GOpMUPYET
npakTuyeckue ymeHus. OnHOM U3 GOopM MPAKTUYECKUX 3aHATUI B By3€ SBJISIETCS CEMUHAp.



- Cemunap-uccneoosanue. TeXHOIOTUS TPOBEACHUS TAaKOTO CEMHHapa MOXET ObITh
Pa3INYHOM, B 3aBUCUMOCTH OT TOTI'0, KAKOW METOJI 3aJI03KEH B €r0 OCHOBY. B paMKax JUCHUIIIMHBI
«IKOJOruss MUKPOOPIraHW3MOBY» IIPOBOJUTCS CEMUHApP C MOJATOTOBKOW M 3acCiylIMBaHUEM
pedeparoB 1O akTyaldbHBIM MpoOJeMaM TEOPUM W MPAKTUKA W MOCICIYIOIUM  HX
00CYyXICHUEM.

- Konnoxeuymsl — BUIl y4€OHOTO 3aHATHSA, IPOBOJUMOTO C LEJIbIO IPOBEPKU M OLIEHUBAHHS
3HaHUU yyamwmxcs. KoJJIoKBUYyM MOXKET MpOBOAUTHCS B (GopMe HHAMBUAYAIbHON Oecelbl
IpernoJiaBaTessi Co CTYACHTOM MM KaK MacCOBBI ompoc. B xome rpynmoBoro oOCyxaeHus
CTYJIEHTHI y4aTCsl BBICKAa3bIBaTh CBOIO TOUKY 3PEHUS 10 OIIPEIEICHHOMY BOIIPOCY, 3alUIIaTh CBOE
MHEHUE, IPUMEHSISI 3HAHUS, IOJyYEHHbIE Ha 3aHATUSAX 10 IpeAMETY. B X0/1e KOJUI0KBHYMa TakkKe
MIPOBEPSIOTCS pedepaTsl, Ipyrue MUCbMEHHbIE paOdOThl CTY/IEHTOB, MPOBOAUTCS 3aCTyLINBAHUE
JIOKJIAJI0B.

- CamocmosmenvHras paboma cmyoenmos (cm. 1m.4.4).

- Jlucmanyuonnvie  obpaszoeamenvHvle  mexuonoeuu.  llon  ITUCTAaHIIMOHHBIMU
00pa30BaTeNbHBIMU TEXHOJIOTHUSIMH TIOHUMAIOTCS 00pa30BaTeIbHbIE TEXHOJIOTUH, Peallu3yeMbie B
OCHOBHOM C NPUMEHEHUEM HH(OPMAIIMOHHO-TEICKOMMYHUKAIMOHHBIX ceTed. Ilpu ocBoeHnun
JUCUHUIIIMHBI «DKOJIOTHSI MUKPOOPTraHU3MOBY UCIOJIB3YIOTCS CIEAYIOIINE TEXHOIOTHH:

" KelicoBasg TeXHONOTHUs — (¢GopMa JUCTAHIMOHHOTO OOYy4YeHHs, OCHOBaHHAs Ha
MpeIoCTaBlIeHuU oOydaromuMcss HH(DOPMALMOHHBIX 00pa30oBaTeNbHBIX PECYPCOB B BHUJE
CHEIMATU3UPOBAHHBIX HA0OPOB Y4€OHO-METOJAMYECKHX KOMIUIEKCOB C HCIIOJIb30BAaHHEM
pa3IMYHbIX BUJOB HOCUTENEH HHpopMaIun (KeicoB);

" WHTEPHET-TEXHOJOTHS — CIOCO0 TUCTAHIIMOHHOW Iepenadn WHPOpMalnuu, OCHOBAHHBINA
Ha UCIOJB30BaHUU TNI00ATBHBIX U JOKAIBHBIX KOMIBIOTEPHBIX CETEH JIJIsl 00ecreueHus JocTyna
oOyyaromuxcst K WH(POPMALMOHHBIM O0pa30BaTeNbHBIM pecypcaM H Ui (OPMHPOBAHUS
COBOKYIIHOCTH METOAMYECKUX, OPraHU3alMOHHBIX, TEXHUYECKUX M MPOTPAMMHBIX CPEICTB
peanM3alli U YNpaBiICHUS Y4YEOHBIM IPOLIECCOM HE3aBUCUMO OT MECTa HaXOXACHUS €ro
cyobekToB. Mcnonb3yercst O6paszoBarenshblii mopran UI'Y - educa.isu.ru.

Vill. OHEHOYHBIE MATEPHAJIBI VIS TEKYIIEI'O KOHTPOJISA U
MMPOMEXYTOYHOM ATTECTAIIUA

8.1. OueHoyHBIE CpeacTBa Ui BXOTHOTO KOHTPOJS (MOTYT OBITH B BHJIE TECTOB C
3aKPBITBIMU WM OTKPBITBIMHU BOIIPOCAMHU).

Ipumepnwiii nepeyerv 60nPOCoO8 K 6X0OOHOMY KOHMPOTIO

1. OOm1ast xapakTepUCTHKa OUOIIOIUMEPOB.

2. Buonornveckast posib 6EITKOB, YIIIEBOAOB, JTUIHIOB B )KHBOM OpTaHU3ME.

3. CrpoeHre U peakllMOHHAs CIIOCOOHOCTh OMOMOIMMEPOB, SIBJISIOLUINXCSA CTPYKTYPHBIMU
KOMITOHEHTaMH KJIETKH.

4. XumMHueckue W (U3UUECKUE B3aMMOACUCTBUS B OMOOPraHMYECKHUX MOJIEKYJax.

XHUMHUYECKUE PEAKINH, XapaKTEPU3YIOIINE B3aUMOCBS3b CTPYKTYPbI OPraHUYECKUX BEIIECTB U UX
OMOJIOTUYECKOr 0 1eHCTBHSL.

S. OU3NKO-XUMUYECKUE METOJAbl IPU UCCIEJOBAHUM CTPYKTYPbI CIOKHBIX OPraHMYECKUX
COCIMHEHU.

6. Bo3smoxnoctu meronoB SAMP, UK cnekrpockonuu npu peleHnH 3a1ad yCTAaHOBIICHUS
CTPYKTYpPBI OHMOTIOJINMEPOB.

7. Onextpodopes HykiaenHoBbIX kucioT (HK).

8. DnexTpodopes OenKoB.

9. XapakTepucTuka H Kiaccu@ukanus (QU3NKO-XUMHUYECKUX METOJ0B OOHapyKEeHHUs,
BBIJICJIEHUS M UACHTU(DHUKAIIMY OMOTIOIMMEPOB.

10. Ompenenenne GyHKIMOHATHLHOW aHHOTAIIMU T€HOB W reHOMOB. Llens QyHKIMOHATBHON

aHHOTAITNH.



11. [Tonck cX0KUX MOCIENOBATEILHOCTEN C U3BECTHBIMU (QYHKIUSAMU. [[pUHIIHAIIBI, OCHOBHBIE
MOAXOAbl U UHCTPYMEHTBI.

12.  Tlouck ¢pyHKIHMOHAIBHO CXOIHBIX ITOCIEI0BATEILHOCTEN B IPYIMX T€HOMAX.

13. Hactpymentsl (6a3bl 3HaHMIA, MpOrpaMMmbl, MHTEpHET-CEpBUCHI) JUIS MOHMCKA CXOXKHX
II0CJIEI0BATEIBHOCTEN C U3BECTHBIMU (DYHKLUSAMHU.

14.  BeposiTHble OIMOKM TpU TOUCKE (PYHKIMOHAIBHO-CXOIHBIX ITOCIIEI0BATEIHOCTEH:
HapyleHHe OMOJIOTNYECKOr0 CMbICIIA, SKCIIEPUMEHTAIIbHBIE OLIMOKH.

15. CpaBHUTENBHBIN (HYHKIIMOHATIBHBIN aHATU3 TEHOMOB.

16.  CnocoObl U METO/BI IKCIIEPUMEHTAIBHOIO TOATBEPKIACHUS IPEICKa3aHHUMH.

17. OneHka nIpaBUIBHOCTH IIPEICKAa3aHUM.

18.  OcHOBHBIE MOJENIBHBIE OpPraHU3Mbl I OSKCHEPUMEHTAIBHOIO  IOJTBEPIKICHHUS
IIpEeACKa3aHuM.

19.  TpancreHHble U 3NUTE€HETUYECKUE SKCIIEPUMEHTBHI.

20.  Meroabl BEIKITIOUEHHS SKCIIpeccuu reHoB Ha yposHe PHK.

21.  IlpuHUMObBI NpeAcKa3aTeNlbHOro (PyHKIMOHAIBHOIO aHAIN3a MOJIUMOp(hU3Ma.

22.  Crpoenne renoB. llceBmorensi, perymaropnas MPHK, PHK-unrepdepenuus u
mukpoPHK.

23. AHanu3 HOBBIX PETYJNATOPHBIX DJIEMEHTOB W MOTHBOB 110  HYKJICOTHIHBIM
HOCJIEI0BATEIbHOCTSM.

24, AHanu3 peryiasaTOpHBIX 3JIEMEHTOB, perynupyromux npoueccuar PHK.

25.  AmmHokucnotsl. Mx pasHooOpasue, cBoiicTBa U Kinaccudpukanus. Ousnko-xuMudyeckue
CBOMCTBAa aMHUHOKHCIIOT.

26.  OOpaszoBaHue menTuaAHOM cBs3u. IlepBuuHas cTpykTypa Oenka. YIiibl, Onpeaesstolne
IIPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIBI.

27.  KoHdopmanuoHHas MOABUKHOCTh MENTHAHOTO 3BEHA, POJIb CTEPUUECKUX OrPaHUYEHUI.
28.  OyHKIUM U pa3HOOOpaszue OEIKOB.

29.  Meroabl cpaBHEHUS EPBUYHOM CTPYKTYpPbI O€IKOB. AJITOPUTMBI BEIpPABHUBAHMSL.

30.  BropuuHnas cTpykrypa Oenka. Buasl BTOpHUHBIX CTPYKTYP.

31.  KondopmaunoHHas NOTeHLMaNbHas 3Heprusi OmoMakpomosiekys. BopopoaHsie cBs3w,

ycnoBust oOpa3oBanus. [ uapodoOHbIe U THAPOPIIEHEIC B3aUMOICHCTBUS. DIEKTPOCTATHICCKHEC
B3aMMOJICUCTBUA.

32. CnupasbHble CTPYKTYpbl, HMX XapakTEpUCTUKH, IpaBuiIa oOpa3oBaHMs, CBOWCTBA.
[Tepexoab! crinpanb-KiI1yOOK.

33. MOTHUBBI 1 JOMEHBI, KX SBOJIIOIIMOHHBIN CMBIC]I.

34.  Cnoco0bl yKIaJKH 3J€MEHTOB BTOPUYHOH CTPYKTypsl B IiioOyne. CBOpaunBaeMoOCTh
ro0ynel. Pazmep noMena. DHeprus 3apssKeHHOW YacTHILHI B TII00YIIE.

35.  OcoOGeHHOCTH CTPOEHHUS TI00YISIPHBIX, GUOPUIUIAPHBIX 1 MEMOpPaHHBIX OEIIKOB.

36. Ornpenenenne TPETUUHON CTPYKTYPHI B JJabopaTopuul — AUPPaKIUOHHBIE METOBI (B T.4.
PEHTIeHOCTPYKTYpHBIN aHanu3), AMP-cniekrpockonus.

37. MonenpoBanue TpPeTUYHOW CTPYKTYyphl Oenka. IlpernckasaHue TpeTUYHON CTPYKTYpbI
6enKa — MOJIeTMPOBaHHE TOMOJIOTOB.

38. [TogBuxHOCTH O€NMKOB M (U3MYECKHE OCHOBBHI MX KOH()OPMAIMOHHOW H3MEHYUBOCTH.
OneHka noABUKHOCTH.

39.  CrpykrypHOoe BbIpaBHHBaHHE OenkoB. llemn W 3agaum CTPYKTYpHOTO BBIPAaBHUBAHWSL.
CoBMelnieHNe CTPYKTYp. AJTOPUTMBI CTPYKTYPHOTO BbIpaBHMBaHUSA. MeTOAbI OLIEHKH KauecTBa
BbIPaBHHUBAHMS.

40.  IIpoBepka KauyecTBa CTPYKTYp OENKOB: METPHKH, MPUHLUIBI, 3a1aud. [Iporpammsl u
WuTepHeT-cepBUCHI ISl MPOBEPKHU Ka4eCTBA CTPYKTYp OEIIKOB.

41.  CaiiTel CBs3BIBaHUS M aKTHBHbIE LEHTpHl OenkoB. Wx xapakrtepuctuxu. Iloumck u

MIpeJICKa3aHue MMOJIOKCHHS aKTHBHBIX IIEHTPOB OelTKa.
42. [Ipenckazanue B3auMoICHCTBUS OETKOB ¢ OeIKaMu.



43.

[Ipenckazanue B3aMOJEHCTBHS OEIKOB C HU3KOMOJIEKYISIPHBIMU COEIMHEHUSAMU: CITydan

BLICOKOCHGI_[I/I(bI/I‘-IeCKOFO u HI/ISKOCHGL[I/I(I)I/I‘-IGCKOI‘O BBaHMOﬂeﬁCTBHH.

8.2. OueHouHbIE CpeACcTBAa TEKYIIEro KOHTPOJsl (OPMHUPYIOTCS B COOTBETCTBUM C

ITonoxenuem o 63J'IJ'IBHO-pCI>iTHHFOBOfI CUCTEME YHUBCPCUTETA. Haznauenue OLOCHOYHBIX CPCACTB

TK - BesiBUTH chopMupoBanHOCTh KomriereHuuid [TK-1, TTK-3.

no
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11.
12.
13.

14.

15.

16.
17.

18.
19.

20.
21.

22.

1.
2.

Tembl 01 camocmosimenvHou pabomsl
[Tporiecchl B3aMMOCHCTBHS TOJTMMEPOB C KUBBIM OPTaHU3MOM.
Knaccugukarus monuMepoB MeIUKO-OMOIOrHYECKOTO Ha3HAUCHHS .
OO6mue cnocoObl MOAM(UKALMK TIOTUMEPOB C LEIbI0 YIYUYIICHUS COBMECTHMOCTH C
OpPTraHU3MOM.
[ToBpimenne  GYHKIMOHATHHOCTH  (DU3MOJIOTUYECKH  AKTUBHBIX  CHHTETHYECKHUX
MIOJIUMEPOB.
[IpuMeHeHHEe  TOMMMEPHBIX ~ MAaTePUAIOB B OWOTEXHOJIOTHSX:  MPOU3BOJICTBO
AHTHOMOTUKOB, OUYMCTKA MMPOMBIIUICHHBIX CTOKOB.
TexHOIOTHS TPOU3BOJICTBA, CBONCTBA M TPUMECHEHHE HOHOOOMEHHBIX M POJICTBEHHBIX UM
MOJIMMEPHBIX MaTCPHAIIOB.
B3auMocCBsI3b CTPYKTYphl OPraHUIeCKUX BEUIECTB M UX OMOJIOTHYECKOTO JICHCTBUSI.
XUMHUECKUE PEAKIH, UMCIOIUE aHAIIOTUU B )KUBOM OpPTr'aHU3ME.
OCHOBHBIC B3aUMOJICUCTBHSI OMOJIOTUYECKUX TKAHEH C MCKYCCTBEHHBIMH MaTepHalaMHu.

. CTPYKTypHO'(i)YHKI_II/IOHaJIbHOC COOTBETCTBHE OHMOIOTMYECKON TKaHU U HCKYCCTBCHHOI'O

MaTepuala Ha FPAHUIE TKAaHb-UMIUIAHTAT.
HckycCTBEHHBIE OPTaHBI.
Pa3pymenne 6uomarepuana mocpeICTBOM KIETOUHBIX B (DePMEHTATHBHBIX PEaKIIUH.
Marepuass! Juig OMOJOTUHM U MEIULUHBI: METAJUIOKEPAMUKA U KepaMUYECKHUE MaTepHallbl,
MOJIUMEPbl MEIUIMHCKOTO HA3HAYCHHsl, HAHOKOMIIO3UTHBIE MaTepualibl, TMOpHUIHbIE
MaTepUabl.
WMnutanThl 1 IpoTe3bl. DHAOIpOTE3npoBaHye. buonHepTHbIE 1 OMOAKTHBHBIE METEPUAIIBI.
DU3NO0JIOTUYECKU aKTUBHBIE TOIMMEPBL. MOJIEKYISIpHOE KOHCTPYUPOBAHUE ITOJTUMEPOB C
Pa3IUYHBIMU (PYHIMOHAIBHBIMU IPYIIaMH.
[TpuMeHeHre NOIMMEPHBIX OMOMaTEepPHAaJIOB.
Hcnonb3oBanue 6MOPU3NIECKUX METOIOB Ul HMCCIIEIOBAHUS COCTOSTHUSI OMOJIOTUYECKUX
00BEKTOB in Vitro u in vivo.
[TpuOopsb! 115 AMarHOCTUKHU U JieueHus. IMnaHTHpyemble IpuOOphl U CEHCOPHI.
OcCHOBHBIE METOJIbl MCCJEIOBaHUS MAaTEpUaloB M MPOLECCOB (CIEKTPOCKOMUYECKHE,
30H10BbIE MeTOAbl, MPT-nuarnoctuka).
MenunuHckast poOOTOTEXHHUKA.
KomnbioTepHoe  MonenupoBaHue W MHXUHUPHUHI.  Pa3paboTka  T€XHHUYECKOH
JOKYMEHTALUH, JU3aiiH TNPOAYKTOB M 3alllUTa HHTEUIEKTYaJbHOH COOCTBEHHOCTH B
o0nacti OuoMaTepuanoBeICHUsI.
OCHOBBI BEHUYPHOrO MpEINpUHUMATENbCTBA B 00JacTH pa3pabOTKH, MPOM3BOACTBA U
IPO/IBUYKEHMSI HA PhIHKE COBPEMEHHBIX OMOMaTepHasoB.

Temvi Ons peghepama
buononumeps! 1 UX posib B OpraHu3Me.
CriocoObl cHHTE3a M WAEGHTH(HKAIMM, [0Ka3aTeIbCTBO CTPYKTYPHl OHOJOTHYECKH

AKTHBHBIX MTOJIMMEPOB (Ha MpUMeEpe KOHKPETHOTO KJlacca).

3.
4.
5.
6.

DU3NKO-XUMUYECKHUE METO/IbI UCCIIEAOBAHUS CTPYKTYPhl OHOIOINMEPOB.

OcHOBBI QYHKITMOHATILHOW aHHOTALIMK OMOMOIUMEPOB.

CpaBHUTENBHBINH (QYHKIIMOHATBHBIN aHAIU3 MTOJIMMEPOB METUIIMHCKOTO Ha3HAYCHHUS.
Teopernueckoe 3HaueHUE M MPAKTUUYECKOE MPUMEHEHHUE CIEKTPAIbHBIX METOJIOB JUIS

aHaJIn3a U YCTAHOBJICHUA CTPYKTYPhI 6I/IOHOJ'II/IMepOB.



10.

©CoNo kAW

14.
15.
16.
17.
18.

19.

20.
21.
22.
23.

24.
25.
26.

27.
28.

29.
30.

31.

CalTbl CBSI3BIBAHUS M aKTUBHBIC IICHTPHI OCIIKOB.

[To6ounbIe 3(hPEeKThI UMITTAHTALIUN: TOKCUYHOCTb, aJNIEPTe€HHOCTh, HECOBMECTHMOCTD.
buotosiepanTHBIC 1 OMOCOBMECTHMBIC UMIUTAHTHI.

BuoakTuBHBIE MaTepuanbl: KanpiuidochaTHas KepaMruKa, CTEKJIOKepaMHKa,
OMOAKTHBHBIC ITOJIMMEPHI U TEJTH, KOMITO3UTHI.

8.3. OneHouHbIe CpecTBa IJIs1 IPOMEKYTOUHON aTTeCTaIlun

Ipumepnviii nepeuensb 60NPOCOS K IK3AMEHY
OO01mre CBOMCTBA MAaTEPHAJIOB: MEXaHHUYECKHE, XUMHUECKHE, SJICKTPUICCKUE, MATHUTHBIC.
CoBpeMeHHBIE JOCTIKEHUS B 007acTH pa3padOTKM M MPOU3BOJICTBA MaTEpUANIOB C
0COOBIMH CBOWMCTBaMH.
CoBpeMeHHbIE TPOOIEMbI MATEPUATIOBEICHUS.
MenuimHcKoe MaTepruaioBe/ICHHUE.
buonerpananus marepuainos.
B3auMOCBsI3b CTPYKTYpBI OPraHUYECKHUX BEIIECTB U MX OMOJIOTUIECKOTO JCHCTBUS.
XUMHUYECKUE peaKIii, UMEIOIINE aHATOTHH B )KHBOM OpPTaHU3ME.
OcHOBHBIE B3aUMOICHCTBUS OMOJIOTUYECKUX TKaHEH C HCKYCCTBEHHBIMH MaTepHalaMHu.
CTpyKTypHO-(PYHKIIMOHATIHPHOE COOTBETCTBHE OMOJIOTHYECKOW TKaHU M MCKYCCTBEHHOTO
Marepualia Ha TPaHHIIe TKaHb-UMIUIAHTAT.

. IcKycCTBEHHBIE OpraHBbl.
11.
12.
13.

Pa3pymienue 6uomaTepuana nmocpecTBOM KIETOYHBIX U (PePMEHTATUBHBIX PEAKIIHA.
OCHOBHBIC HANpaBJICHUS CO3JaHUS MAaTEPHAJIOB OMOMEIUITUHCKOTO HA3HAUCHHS.
Martepuansl 1151 OMOJIOTUU U METUIIUHBL: METAJUIOKEpaMHUKa U KepaMHUeCKHUe MaTepHallbl,
MOJIMMEPBl MEJIUIIMHCKOTO Ha3HAYEHUS, HAHOKOMIIO3UTHBIE MaTepHalibl, THOPHUIHbBIC
MaTepHuabl.

VIMIITaHTBI ¥ IPOTE3HI.

OHI0NIPOTE3UPOBAHUE.

buounepTHbIe 1 OMOAKTUBHBIE METEPUAITHI.

®U3HOJOTNYECKH AKTUBHBIE MOJIUMEPBI.

MonekynsipHO€ KOHCTPYMPOBAHHUE TIOJUMEPOB C Pa3IUYHBIMH  (YHIIMOHAIBHBIMU
rpyIIaMH.

NmmMobunm3anust Gru3noornyecky akTUBHBIX COSTMHEHUN Ha TTOJIMMEPHBIX MaTepuaiax-
HOCHUTEJISIX.

Crparerusi u TakTUKa CHHTE3a (PU3UOJIOTMUECKH aKTUBHBIX TTOJMMEPOB.

[TpuMmeHeHne MOTMMEPHBIX OMOMATEPUAIOB.

Menuuuackue npuOopsl U U3IEITHSI.

Hcnonb3oBanue 6MOU3NIECKUX METOOB Uil HCCIEIOBAHUS COCTOSHHS OMOIOTUYECKUX
00BEKTOB 1n Vitro u in vivo.

[TpuGopsk! 17151 AMATHOCTUKU U JICUSHUSI.

NmrnanTupyembie TpUOOPHI U CEHCOPHI.

OCHOBHBIE METOJIbI MCCIIEJOBAaHUS MaTE€pPUAJIOB MU IPOILECCOB (CHEKTPOCKOMUYECKHE,
30H10BbIE MeTOIbI, MPT-nuarnoctuka).

MeaunuHackas poOOTOTEXHHKA.

KoMmproTepHoe TPOEKTUPOBAHHE W COBPEMEHHBIE TPOW3BOJICTBEHHBIC TEXHOJIOTHHU
Co3aHMsI OMOMATEPHUAIIOB.

KommeroTepHoe MoeTMpoBaHne U MHKUHUPHHT.

Pa3paboTka TeXHUYECKOU JOKYMEHTAINH, TU3aiiH IPOTYKTOB U 3alllMTa HHTEIUIEKTYaTbHON
COOCTBEHHOCTH B 00JIaCTH OMOMaTepHaOBEICHHSL.

OCHOBBI BEHUYpPHOTO MpPEINpPUHAMATENHCTBA B O0JIACTH pa3paOOTKH, MPOU3BOJICTBA U
MIPOJIBMKCHIS HA PHIHKE COBPEMEHHBIX OMOMAaTEpHAIIOB.



Kpurepun onieHkr cOpMUPOBAHHOCTH KOMITETCHIIUH

IIpouent KauyecTBeHHas1 OlleHKAa MHIMBHIYAJIbHBIX
pPe3yJabTaTHUBHOCT 0o0pa3oBaTeIbHbIX JOCTHKEHUI
H (MpaBUJIbHBIX bana BepoajbHblii aHAJIOT
OTBETOB)

86 - 100 86 - 100 COTJINYHOY
70 -85 70 -85 «XOPOLIO» «3aYTEHO»
50 - 69 50 - 69 «yJIOBJIIETBOPUTEIHHOY

MeHee 50 MeHee 50 | «HeyIOBIETBOPUTEIBHO» «HE3auTEeHO»

PaspaboTyuxk:,
St Z noueHt Muxaitnenko B.JIL.
~ (moxmucs)

[IporpamMma cocrtaBiena B coorBercTBuM ¢ TpeboBaHusiMu ®I'OC BO no HampaBieHHro
06.05.01 «buounxeHepusi 1 OMOMH(POPMATHUKAY.
[Iporpamma paccmoTtpeHna Ha 3acenanuu kadeapbl GU3NKO-XUMUYECKON OMOJIOTHH, OMOMHKEHEPUHU U
ouonnpopmaruku 19.03.2025 r. mporokoa Ne 12.
3as. xapexpoi Bz
3aB. kadenpoi, 1.6.H., mpodeccop B.II. Canosaposa 2T
Hacmoswas npoecpamma, ne modcem Obimb 8oCnpoussedeHa Hu 6 Kakou gopme 6e3

npeosapumenbHo20 NUCbMEHHO20 paspeulenust Kagheopvl-paspabomuuxa npocpammol
Hacmoawaa npozpamma, He modcem 0bimp 60CnPOU38e0eHa HU 6 KaKoil ghopme Oe3

npeosapumenbHO20 NUCLMEHHO20 Pa3peuleHus Kagheopvl-pazpadomyuurKa npozpammel.



