


1. Iesap 1 n1aHUpPYyeMBble Pe3yJbTAaThbl 0CBOCHHUS JMCIMIIJIMHBI (MOIYJIs1)

Iesbto 0CBOCHMSI JUCLUILUIMHBI ABIsIETC (OPMUPOBAHUE CIEAYIOIIUX KOMIIETEHLINH:

—IIK-1. Crocoben miaHMpoBaTh pabOTy M BHIOMpATh a/leKBAaTHBIE METOJBI PELICHUS
HAY4YHO-UCCIIEJOBATEIbCKUX HW/WIM IIPOU3BOJICTBEHHBIX 3a/la4 B BbIOPaHHOW 00JACTH XHUMUH,
XUMHUYECKON TEXHOJIOTUU WIIM CMEXHBIX C XMMHEN HayKax.

— [IK-3. Cnioco6eH k peeHnto npohecCHOHaAIbHBIX TPOU3BOICTBEHHBIX 3a7ay.

Pe3ynbraramMy 0CBOEHUS IMCUUIUIMHBI SBIISIOTCS CIEAYIOIINE UHAUKATOPBI TOCTHKEHUS
KOMIIETCHIINH:

NIIK-1.1. Pa3pabarbiBaeT cTpaTeruio Hay4HbIX HCCIEJOBAHUMN, COCTABIAET OOLINI TUIaH
U JIeTajJIbHbIC IUIAHbI OTACIBHBIX CTalNN.

NIIK-1.3. HWcnons3yeT coBpeMeHHOE (DU3HKO-XUMHUYECKOe 000pyAoBaHUE IS
[OJy4EHHUsl U MHTEPIPETALNU JOCTOBEPHBIX PE3Yy/IbTaTOB UCCIEI0BaHMs B BHIOPAaHHOM 00J1acTH
XUMHUHM, XHMHUYECKOM TEXHOJIOTMM WJIM CMEXHBIX C XUMHUEH HayKaxX, [pUMEHss
B3aMMOJOIIOJIHAIOIINAE METObI UCCIIEIOBAHMS.

NIIK-3.1. Ananu3upyeT UMEIOUIMECs] HOpPMAaTHUBHbIE JOKYMEHTHI II0 CHCTEMaM
CTaHJApTU3alMM, pa3padOTKU U IPOU3BOACTBY XHMHYECKOH NpPOAYKIMH M Hpeiaraer
TEXHUUYECKUE CPEJCTBA JIJISl PELICHUSI IOCTaBICHHBIX 3a]1a4.

NIIK-3.2. IIpou3BOIUT OLIEHKY NPUMEHUMOCTH CTAHAAPTHBIX W/WIM MPEATIOKEHHBIX B
pesynbrare  HUP TexHomormyeckux pemieHHid Ha MPUMEHUMOCTh C YYETOM CHEIH(pHUKH
M3Yy4aeMBbIX ITPOLIECCOB.

2. 3a1a4u 0CBOEHUS JMCIUILIMHBI

— JlaTp 3HaHUWS O HampaBIICHUSX OWOTEXHOJOTWYECKOH HAayKW M MPAKTUKH, HauOoiee
HNEPCHEKTUBHBIX TEXHOJOIHSIX PEKOHCTPYKTUBHOW OMOMETUIINHBI.

— Hayuntbcsi IpPUMEHATH  COBPEMEHHBIE  METOAbl  MCCIEJOBAaHUSA  MaTepUaIIOB
MEIMIUHCKOIO Ha3HAa4eHUs JUId pelIeHUs HNPaKTUYeCKUX 3aJad  [podecCHOHATbHON
JIeSATEIbHOCTH.

— Hayuuthcst pa3pabareiBaTh IUIaH MCCIIEOBAaHUM, BBIOMPATh METOJbl UCCIEIOBaHMS B
COOTBETCTBUM C THUIIOM MaTepHajla U €ro JAJIbHEHIIMM NPUMEHEHHEM, COCTaBIATH OTYET O
IIPOBEICHHOM HCCIIENOBAHMM, JaBaTh PEKOMEHIALMHU 110 JAJBHEUIIEMY HCIIOIb30BAHUIO
MaTepHaIOB.

3. MecTo AucuMnIuHbI (MOAYJIsl) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbI
JlucuunianHa OTHOCHTCS K 4YacTH 00pa3oBaTelbHON MporpamMMmbl, (OpMHpPYEMOit
y4aCTHHKaMHU 00pa30BaTeNbHbIX OTHOLIEHUH, MTpearaeTcss 00yJyaromumcs Ha BbIOOp.

4. Cemectp(bl) ocBOeHMS U (popMa(bl) MPOMEKYTOYHON aTTECTALMM 0 AUCHHUIINHE

CemecTp 3, 3a4eT C OILEHKOM.

5. BXO}]HLIC TpCﬁOBaHI/Iﬂ AJIsA OCBOCHMUSA JUCHUIIJIMHbI

JlJis ycTienrHoro OCBOCHUS JUCIUILIMHBI TPEOYIOTCS KOMIETEHIIUU, CPOPMUPOBAHHBIEC B
X0JI€ OCBOEHHSI 00pa30BaTEIbHBIX MPOTPAMM MPEIIECTBYIONIETO YPOBHS 00pa30BaHuUs.

Jlis  ycHemHoro OCBOEHHUS JAUCHUIUIMHBI TpeOYyIOTCS pe3ylbTaThl OOY4YeHHUs TI0
ciaenyromuM auciuiuimHaM: «OCHOBBI KJIETOYHOW OWOJOTMM W JIUarHOCTHKU KJIETOYHBIX
cuctem», «BBeneHHe B OCHOBHI OuMOMaTepHalOBEACHUS», «MeETOasl BHU3yaldu3alluud B
OMOMEIUIIMHCKHX HCCIIEAOBAHUIX ).

6. SI3bIK peanuzanuun

Pyccknit



7. O0beM TUCHUIIIHHBI

OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTaBIIsIET 3 3.€., 108 yacoB, n3 KOTOPHIX:
— nexuud: 12 u.;
— npaktuyeckue 3auatus: 20 u.;
B TOM YHCJIC TPaKTHYeCKas moaArotoBka: 20 4.
O0BbeM caMOCTOSTEIIEHON padOThI CTY/ICHTA ONpeeiicH YICOHBIM IIAHOM.

8. Couepmaﬂne AUCHUIIJIUHBI, CTPYKTYPHPOBAaHHO€ 110 TEMaM

Tema 1. BBenenue B JTUCLHUIUTUHY «Knerounrie HUCCIIEOBaHUI B
OuomaTepuanIoBEICHUNY.

AKTyaJlbHBIE HCCIICIOBAaHHUS B 00JIACTHM MaTepHaloB OHOMEAMIIMHCKOTO Ha3HAYCHHS:
MOJIMMEPHBIE MaTepuaibl, Kepamuka, MeTauibl. COBPEMEHHOE COCTOSHHE U TMEPCHEKTHUBBI.
[ToTpeOHOCTH PEKOHCTPYKTUBHOM MEIUIIMHBI.

Tema 2. Marepuanbsl MEJUKO-0MOIOIHYECKOI0 Ha3HAUCHMSL.

Matepuanbl, COBMECTUMBIE C KUBBIM OpraHu3MoM. CBoicTBa W TpeOOBaHMSI K HHM.
Marepuasbl MEIULMHCKOIO HA3HAYEHUS, HUCIIOJIb3YEMbIE B PEKOHCTPYKTUBHBIX TEXHOJIOTHAX:
JUISL  CEpIIEYHO-COCYAMCTOM CHCTEMBI, I PEKOHCTPYKLUUU MATKUX TKaHEH, BHYTPEHHHX
OpraHoB, KO>XKH, KOCTHOW TKaHHU.

Tema 3. MGTOI[BI HU3YUCHUS MATCPUATIOB 6I/IOM6,Z[I/ILII/IHCKOFO Ha3HA4YCHMH.

MGTOI[I)I u TCCTHI, IMPUMCHSACMBIC B 6I/IOM€I[I/IIII/IHCKOM MaTCpUAIIOBCACHUH.
TeCTI/IpOBaHI/Ie MaTCpraJIoB Ha COBMCCTUMOCTD. MC)K,HYHapOI[HaH CHUCTEMaA TCCTOB IJIA OLICHKHU
OHMOCOBMECTUMOCTH MCIUMIMHCKUX MaTCpHAJIOB U HSHGHHﬁ.

Tema 4. TkaneBast peakuys Ha UMIUIAHTAThI

Peakuust opranu3sma Ha HMIUIAHTALMIO MaTEpUaoB M IPOLECCHI B3aUMOJEHCTBHA C
HUMHU. @a3pl BOCHAINUTEIbHO-PENAPATUBHOM peakuMu U o0pa3oBaHUE KarcCyld BOKPYT
UMIUIaHTaTOB. OCOOEHHOCTH PeaKLi Ha MHOPOAHOE TeJI0 U 00pa30BaHUE TUTAHTCKUX KJIETOK.

Tema 5. buonerpananus MarepuanoB
buognerpanupyemble matepuaiibl. Mexanusm OHMoaerpa aiu.

Tema 6. Kiterounsle nccnenoBanust matepuanon. Crenndurka padoTsl

Hctopus u npobiiema pa3BUTHs KJIETOYHBIX MCCIEIOBAHUMN, KIETOYHbIE MOJETH OLIEHKU
OMOCOBMECTUMOCTH MaTepHUaJIOB MEAMIIMHCKOTO Ha3HaueHUs. DTUdeckue npodsemel. TexHuka
BEJICHUS KJIETOYHBIX KynbTyp. BeiOOp cpen u ycioBuii KyJabTHUBUpPOBaHUS KJeTOK. KierouHsle
nunun. Uctounmku kietok. [IpuHiuner paboThl B KJIETOYHOM JIa0OpaTOPUH, OCHOBHBIC MPaBHIIA
acentuku. O0opynoBaHUe, HEOOX0AUMOE A pabOTHI C KJIETOYHBIMU KyJAbTypaMmu. CHUCTEMBI U
yCIIOBUS, HEOOXOAMMBIE /ISl pOCTa KJIIETOUHBIX KyJIbTyp. KynbTUBHpOBaHUE KIETOK YEIOBEKA.

9. Tekymuii KOHTPOJIb O AUCHUILIUHE

Tekymuii KOHTPOJIb IO JUCHUIUIMHE IPOBOJIUTCS ITYTEM KOHTPOJIS ITOCEIIAeMOCTH,
BBITIOJTHEHUS] HHIMBUTyabHBIX 3aaHuii U puxcupyercs B popmMe KOHTPOIBHOU TOUYKH HE MEHEe
OJTHOTO pa3a B CEMECTP.

KoHTpOoIb BBIMOIIHEHUSI CAMOCTOSTENIbHOM pabOThI MPOBOIUTCS B BUIE MHAUBHIYATbHBIX
3aJ]aHAl, a UMEHHO pedepaToB C MOCIEAYIONINM JOKIAI0OM U TIPpe3eHTAIHEeH.

[IpumepHbIe TeMbI UHIUBUAYATHHBIX 33JaHUMN:

1. TlonmumepHble MaTepuaabl MEAWIIMHCKOTO Ha3HA4YeHUs (Ha 6blOOp. Ol CepOeyHO-
coCcyoucmotl cucmemvl, 01 PEKOHCMPYKYUU MASKUX MKAHEl, GHYMPEHHUX Op2aH08, KOJCU,
KOCMHOU MKAHU).



2. MGTOI[BI OILICHKHN 6HOCOBM€CTI/IMOCTI/I MaTepI/Ia.HOB MCAUIIUHCKOI'O HA3HAYCHU A.

3. TkaHeBas peakys Ha UMILIAHTAThI.

4. UMMyHHBIN OTBET HA HHOPOJHOE TEIIO.

5. OyHKIMOHAIBHBIE CBOMCTBA MaTEPUATIOB MEIUIIMHCKOTO Ha3HAYCHHUsI, TPEOOBAHUS K
MaTepHuaiam.

TpeboBanust k pedepary:

Pabora nmomkHa BKIIIOYATh CAMOCTOSITENIPHOE MHHH-HCCICIOBAHHE, OCYLIECTBISIEMOE
CTYZCHTOM Ha OCHOBE aHaJM3a MMEIOLIMXCS JIMTEpaTYpPHbIX NaHHBIX. PedepaT nomkeH ObITh
odOpMIIEH B COOTBETCTBHUH C METOJIWYECKMMH pekoMeHmanusmu. O6wem pedepara — 20-30
crpanull. [Ipe3eHTarusi roTOBUTCS C UCTIONIb30BaHUeM niporpammbl Microsoft PowerPoint.

TpeGoBanwMsI K IPE3CHTAINH:

O0wem npe3eHTanuu He Oonee 15 cnaiiaos.

CTpyKTypHpOBaHHOCTb, HAJTMYKE 3aT0JIOBKOB, HOMEPOB CIIAHI0B.

JIOrMYHOCTH U TE3UCHOCTD MPECTABICHUS HHPOPMALIH.

Hayim4ue BBIBOZIOB, CIIMCKA UCIIOJIB3YEMbBIX HCTOYHHUKOB.

Pernament BeicTyruieHus — 7-10 MUHYT.

10. lMopsiok NpoBeAeHUs] U KPUTEPUH OLIEHUBAHUS MIPOMEKYTOYHON aTTeCTAIlUH

3a4der c OLEHKOIl B TPeTheM ceMecTpe IIPOBOJUTCS B MUCbMEHHOM (popMe 1o OuseTam.
K 3agery nomyckaroTcs CTYJEHTBI, BBINOJIHUBIINE HHANBUAYaJIbHOE 3ajaHue. buier cogepxxur 2
TeopeTuueckux Bonpoca. [lepBrlii Bompoc npeacTasiseT co00il OTBET Ha TEOPETUUYECKHUI BOIIPOC
B pa3BepHyYTOM Buic. Bropoil Bompoc npexnosaracT ONMCAHHWE IUIAHA MCCIENOBaHUsA
YKa3aHHOT'O MaTepHalla: €ro BO3MOXHOE MOJyYeHHE U MPUMEHEHHE B OMOMEANIIMHE, OCHOBHbBIE
TpeOOBaHUS K TakoMy MaTepualy, HEOOXOJUMO MpeUIoKUTh METOJbl HCCIIeIOBaHUS
OMOCOBMECTUMOCTH (BBIOpAaTh KIIETOUHYIO JIMHHIO, CpeAy, JJIMTENbHOCTb OSKCIIEPUMEHTA,
METO/IbI UCCIIEJOBAHUS KIETOUYHOIO OTBETa Ha Matepuan). [IpopomkurensHOCTh 3auera 1,5 yaca.

[IpuMepHBIii IepeYeHb TEOPETUYECKUX BOIIPOCOB!

1. CoBpeMeHHOE COCTOSIHUE U MEpCHEeKTHBBl OuomartepuanoBeneHus. llorpedHOCTH
PEKOHCTPYKTUBHON MeIHUIMHBL. Peaknys opraHn3Ma Ha UMIUIAHTALUIO MAaTEPHUAIIOB U IPOLECCHI
B3aMMOJEHCTBYSI C HUMHU.

2. Matepuaiibl, COBMECTUMBIC C KUBBIM opraHu3mMoM. CBOICTBa M TpeOOBaHHUS K HUM.
[Mpuniunsl  paboTbl B KIETOYHOM  J1aOOpaTOpUHM, OCHOBHBIE IpaBWJIa  ACENTHKH.
KynpTuBHpOBaHKE KIIETOK YEIOBEKA.

3. TexHuka BeAeHUS KIETOYHBIX KYyJIbTYp. OTHYECKHE MPOOJIEMBbl KJIETOUHBIX
uccienoBanuii. @a3pl BOCHAIUTEIBHO-PENAPATUBHON peakMK U oOpa3oBaHHE Karcysl BOKPYT
VMIUIAHTATOB.

4. buoperpanupyemMele MaTepuaibl. Meroasl onenku ouocosmectumoct (MTT ananus,
aHaJI3 C aJaMapOBbIM CHHUM).

IIpuMepsl 3a1aHuil 111 BTOPOTO BOIPOCa:

Onucarb nojyyeHHe U NPUMEHEHNE YKa3aHHOTO MaTepuaia, MpeasioKUTh ONTUMAIIbHbII
METOJI UCCIIeIOBaHUsI OMOCOBMECTUMOCTH, ONPEAEIUTh KIIOUEBble MapaMeTpbl U METOIbI IS
HCCJIEIOBaHMSI KIIETOUHOTO MMMYHHOT'O OTBETA, MPEJIOKUTH TPOOOIOATOTOBKY:

1. IMonunaktux (6JI0YHBIN MaTepHan).

2. Tomunaktun (ckaddosr).

3. IonukanponakToH (HeTKaHble ckaddosr).

4. l'unpoxcuanatut (MOPUCTHIN OJIOYHBIN MaTepua).

5. I1onMBUHUIOBBINA CUPT (KPHUOTEIIH).

6. BogHble 5KCTpaKThl pACTEHU XBOWHBIX MTOPO/I.

7. CIUpTOBBIE KCTPAKTHI PACTEHUI XBOMHBIX ITOPOJ.



PesynpTaTthl 3ayera € OLEHKOW OIPECNSIOTCS OIICHKAMU «OTIMYHO», «XOPOILIOY,
«YAOBIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEIHLHO.

Kaxnpiii Bonpoc B Omnere onenuBaercss oT 1 go 10 OGamoB, MakcUMaibHas CyMMa
OasoB 3a 2 Bompoca — 20 GanioB. YUUTHIBA€TCA MOJTHOTA U COJIEPKaHUE OTBETA, JOJKHBI OBITh
NPUBEJICHBI IPUMEPHI HCIIOJIb30BAHMSI MATEPUAIOB, IPEJIOKEH TUIaH MCCIICAOBAHMS YKa3aHHBIX
B BOIIPOCE MaTEPHAJIOB.

OreHKa «OTIMYHOY: CTYAEHT HaOpan 17-20 6anos.

OreHKa «XopomIo»: CTyaeHT HaOpan 14-16 Gamios.

OreHKa «yIOBIETBOPUTEIBHOY: CTyIeHT Habpan 10-15 GamnoB.

OneHka «HeyI0BICTBOPUTEIBHOY: CTYIEHT Habpan 9 u MeHee 6asuioB.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) O1leHOUHbIE MaTepuaabl TEKYIIEr0o KOHTPOJII M IPOMEXKYTOUYHOH aTTeCTalluHh II0
NUCHUIIINHE.

12. llepeuyens y4eGHOIi 1uTepaTyphl U pecypcoB cetu UHTepHer

a) OCHOBHas JUTEparypa:

1. Xenu JI. buomarepuanbl, HCKYCCTBEHHBIC OpraHbl M HHXUHUPHUHT TKaHEH
monorpadwus / JI. Xenu, 1. [xoyrac. — M. : Texunochepa, 2007. — 304 c.

2. [Tonumeps! B Ononioruu u meauiie / nox pen. M. JIxenkunca. — M. : Hayunsrit mup,
2011. - 256 c.

3. IUrtuneman M. U. Tlomumepsl Meauko-OWojornueckoro HasHaueHus / M. .
[Ituneman. — Mocksa : UKL Akanemxuura, 2006. — 400 c.

0) JOMOJIHUTEIbHAS TUTEpaATypa:

— buokomMmno3utel Ha OCHOBe KalblLUK(OChHATHBIX MOKPHITHA, HAHOCTPYKTYPHBIX H
YIBTPAMEITKO3EPHUCTHIX OMOMHEPTHBIX METAJIOB, UX OMOCOBMECTHMOCTHh M Omojaerpamanus /
[FO. I1. Ilapkees, C. I'. Ilcaxwe, E. B. Jlerocraesa u np.] ; ot. pen. H. 3. JIsxos ; CubI'MYV ;
TITY [u ap.]. - Tomck : U3natensckuii Jlom ToMckoro rocyapcTBeHHOTO yHUBepcurtera, 2014.
URL.: http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000494642

B) pecypcsl cet IHTepHeT:

— Kypuan «Dkcnept» - http://www.expert.ru

— O¢dunnanpueiii caiit PenepanabHON CiIyXObl TocylapcTBEHHOW craTHCTUKH PD -
www.gsk.ru

— O6mepoccuiickas Cerb Koncynprantllmoc CrpaBouyHas mpaBoBas CHCTEMA.
http://www.consultant.ru

13. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTUI

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHSIEMOE MPOTPAMMHOE 00ECTICUCHHE!

— Microsoft Office Standart 2013 Russian: maker mporpamMm. Bkiodaer mpHIOKeHHs:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— yOJIMYHO J0CTyIHBIE oOnavyable TexHomorun (Google Docs, SlHaexc aAuck u T.11.).

0) nHpOpPMaIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DNEeKTpOHHBIN KaTanaor Hayunoi 6ubnMoTexkn Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas oubnmoreka (peno3uTopHii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlaub — http://e.lanbook.com/



http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/

— OBC Koncynbrant cryaenrta — http://www.studentlibrary.ru/
— O6pasoBatenbHast miardopma FOpaiit — https://urait.ru/
—9BC ZNANIUM.com — https://znanium.com/

— 9BC IPRbooks — http://www.iprbookshop.ru/

B) podeCCHOHANIbHBIC Oa3bl JAHHBIX:

— YHuBepcuterckas nHpopmarronnas cuctema POCCH S — https://uisrussia.msu.ru/

— Enunas mexBenoMcTBeHHass wHGoOpMalmoHHo-ctaTuctudeckas cucrema (EMUCC)
https://www.fedstat.ru/

14. MaTepuaJbHO-TeXHHYECKOE 00ecneuyeHue

AynuTopuu sl IPOBEICHUS 3aHATUH JIEKIIMOHHOTO THUIIA.

AyauTopun IS TPOBEACHUSI 3aHATUM CEMUHAPCKOrO THIA, WHIUBUAYAIBHBIX U
TPYIIOBBIX KOHCYJIbTAIIMN, TEKYIIETO KOHTPOJIS U MIPOMEXKYTOUHOM aTTECTAIUH.

[Tomernenust a1g CaMOCTOATENIbHONW paOOThI, OCHAIIEHHBIE KOMIIBIOTEPHON TEXHUKOU U
JOCTYTIIOM K ceTu MHTepHeT, B 3JIEKTPOHHYIO HH(POPMAIMOHHO-00pPA30BATEIbHYIO CpEIy U K
WH()OPMAIMOHHBIM CIIPABOYHBIM CHCTEMaM.

Jlaboparopuss Ha 0a3e mabOpaToOpwy TPAHCISAIMOHHONW KJICTOYHOW W MOJCKYJISPHOU
oumomemuimasl  HU  TI'Y, oOopymoBanHas mnpuOGopamMu [Aisi MPOBEACHUS  KIETOYHBIX
uccaenoBanuii (r. Tomck, np. Jlenuna 36, k. 13, aynutopust 43).

15. Uudopmanusi o pazpadboTunkax

[TarmoBanoBa Enena I'puropbeBHa, KaHII. TEXH. HAYK, XUMHUSCKUN (hakynbTeT, Kadempa
MPUPOJHBIX COeTUHEHUH, (hapMaIleBTHUECKON 1 METUIIUHCKON XUMUU, ACCUCTEHT.
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