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L. Ieau u 3a7a4u TUCHUILIMHBI:

Heab: GopMupoBaHHEe y CTYJCHTOB COBPEMEHHBIX TOJIX0I0B K pa3paboTKe KOHCTPYKIIMOHHBIX U
(YHKIIMOHAJIBHBIX MaTEPHAJIOB C 33JIaHHBIMU CBOMCTBAMH, a TaKXKE MPEACTABICHUN B 00JIacTH
OMoMaTepHuaaoBe/IeHUs], XHMHUYECKUX CBOWCTBAX, CHEIMU(PUKE CTPOCHUS OUOMOIMMEPOB,
MIPUMEHSIOIINXCS B TKAHEBON MHXCHEPUH U OMOTIPOTE3UPOBAHUH.

3amaun:

B pesynbrare wu3ydeHHs MAHHOTO Kypca CTYJIEHTHI JOJKHBI HAyYUTHCS PalMOHATIBLHOMY
UCIIOJIb30BAHUIO OCOOCHHOCTEH COYeTaHUsl OTICIbHBIX (U3HUYECKUX U (U3UKO-XUMHYCCKHX
CBOMCTB Pa3UYHBIX MaTEPHUAJIOB, OMOJOTUYECKUX TOJUMEPOB M CHUHTETHUYECKHX ITOJIMMEPOB
MEAWIIMHCKOTO HAa3HAYCHUS, UMETh MPEJICTaBICHUE B 00JIACTH Pa3pa0OTKH M IPOU3BOJICTBA
MaTepuasioB ¢ o0coObIMH cBoicTBamMu. (Ocoboe BHUMaHUE yuensercs (HOPMUPOBAHHUIO
NPEACTaBICHUN O TPHUHIMIAX, TEOPETUYECKUX OCHOBAaX, CHOCO0aX ¥ HMHCTPYMEHTax
MOJICIMPOBAHMS, pa3pabOTKe TEXHUYECKOM JOKYMEHTAIlUH B 00JIaCTH OMOMaTEPHATIOBEICHMS.

II. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. VYuebnas muctummHa b1.B.JIB.2.1 «HoBble OHoMaTepuajbD» OTHOCHUTCS K 4YacTH,
dbopMupyeMoil yuacTHUKaMHu 00pa30BaTEIbHBIX OTHOLICHHIA.

2.2. 1ns m3ydeHHus JaHHOM y4yeOHOW AMCIMIUIMHBI HEOOXOIWMBI 3HAHMS, YMEHUS M HABBIKH,
dbopMupyemMbie MPEeAIIECTBYIOMMMU AUCIUILTHHAME Y4eOHBIX TpOrpaMM OakanaBpuaTta.

2.3. [lepedeHpb MOCAEAYIOMMX YIEOHBIX TUCIUTUIINH, 1711 KOTOPBIX HEOOXOIMMBI 3HAHUS, YMEHUS
U HaBbIKU, popMHUpyeMble TaHHOW yuyeOHOU muciuminHoi: «DyHaaMeHTaIbHble U IPUKIIaTHbIC
po0JIeMbl OMOJIOTHNY, «BHOCEHCOPBI 1 OHOAIIEKTPOHKKAY, «[IpOMBIIITICHHAS OMOTEXHOIOTHS»,
«broTexXHOIOTHS JIEKAPCTBEHHBIX CPEICTBY, BhIoIHeHHE BKP.

III. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCHUIIJINHBI

[Ipouiecc ocBoeHMS NUCLUMIUIMHBI HampaBieH Ha (OPMUPOBAHHE KOMIETEHIMM B
coorBercTBUU ¢ ®I'OC BO u OIl BO no nanHoMy HampasieHuto noarotosku 06.04.01
«buonorusy», npopuns «bruorexHonorus 1 6MOUH(GOPMALIMOHHBIE CUCTEMBD:
[1K-2: CriocobeH wuccnenoBath sIBIEHUS M MPOLIECCHl, BEIOMPATh METO/IbI U CPE/ICTBA PEIIEHUS
MOCTaBJIEHHBIX 33Ja4, CTPOUTh MaTeMaTHYECKHUE MOJIEH, OCBaBaTh HOBbIE NH()OPMALIMOHHBIE U
IIPOIPaMMHBIE PECYPCHI, MOJIy4aTh HAYYHBIE PE3YJBTAaThl C HCIOJB30BAHMEM COBPEMEHHBIX
METOJI0B, 000PYI0BaHUs, BEIYUCIUTEIbHBIX KOMILIEKCOB B 00JIACTH CBOEW MpodeccroHaIbHON
JESTEIILHOCTH;
[1K-3: Cnocoben aHanu3upoBaTh U 00001aTh MHGOPMAIUIO, BBIIBUTaTh THUIIOTE3bI, JOIMYHO
dbopMynupoBaTh M apryMEHTHPOBAHO OTCTAaMBaTh COOCTBEHHYIO IO3UIHUIO MO MpEeAMEeTYy H
O00BEKTYy HCCIEIOBAaHUS, TOTOBUTh TEKCThl HAy4YHBIX MYOJMKalMi, Hay4yHBIX OTYETOB U
oTpeneNiTh cepbl IPUMEHEHHs Pe3yIbTaTOB HAyUYHO-UCCIIE0BATENbCKUX PA0OT.

IlepedyeHb MIaHMpPyeMbIX Pe3yJbTATOB 00Y4YeHHS M0 TUCUMUIIJIMHE, COOTHECEHHBIX €
HHAUKATOPAMH JOCTHKEHHUS KOMIIECTECHIIMI

Komnerennus Nupukaropsl PesynbTaTnl 00yyeHus
KOMIIeTeHIIH I
IIK-2 WK nx-2.1 3HaeT cojepkKaHUE KIIOYEBBIX MOHITHH M
CnocobeHn  wuccnenoBath | 3HaTh coJiep)kaHue | onpezeneHui, HHGOpPMaLOHHBIE PECYPCHI U
SBJICHUS M  MPOILECCHI, | KIIOYEBBIX MOHATHH U | 6a3bl JAHHBIX 1o Hay4yHO-
BbIOMpaTh ~ METONbl U | ONpEeNIeHuH, HCCJIEIOBATENCKON TeMe, KJIACCHYECKHe U
CpeacTBa peuieHust | uHGOPMAIMOHHbIE COBPEMEHHBIE  METOJABl  MCCIEIAOBAHUM,
MOCTaBJIEHHBIX 3aja4, | pecypchl U 0a3bl JAAHHBIX | METOABl (hOpMaTU3alliyd W pelleHus 3ajad,
CTPOUTh MaTEMaTHUYECKHUE | IO HAy4yHO- | aHAJIM3a HAYYHBIX PE3YJIbTAaTOB




MOACIN, OCBaMBATh HOBBIC

UH(POpPMAaLOHHbIE u
NpOTPaMMHBIE  PECYPCHI,
1oJy4aTthb Hay4YHbIC
pe3ysbTaThI c
UCTIOJIb30BaHUEM
COBPEMEHHBIX  METOJIOB,
000opyI0BaHU,
BBIYUCITUTEIILHBIX
KOMILJIEKCOB B 00JacTu

cBoel MpodecCuoHATBPHON
JeSATeTbHOCTH

HCCIIEIOBATEIBCKON TeMe,

KJIaCCHUYECKHE u
COBpPEMEHHbBIE METO/bI
HCCIICAOBAHUM,  METOJbI

(dhopManu3anuu 1 pereHus
3a/1a4, aHaJiu3a HayYHBIX
PE3yNbTaToB

YwMmeer:
CrocobGeH mpodecCHoHanbHO paboTaTh C

UCCIIEIOBATEIIBCKUM, UCTIBITATEIILHBIM
obopynoBaHueM u YCTaHOBKaMH,
BBIYUCIIUTEIILHBIMU KOMILIEKCAMH,
CHEIUAIN3UPOBAHHBIMU naKeTamMu
porpaMm

Bnageer  craTMCTHYECKMMH  METOJAMHU
00paboTku AKCIIEPUMEHTATBLHBIX
pe3ynbTaToB;  CmocoOE€H  HAXOAWTh U

OCBaMBAaTb HOBBLIC IIPOIPpaMMHBIC PECYPCHI U
MNPUMCHATH MNPHUKIAJHBIC KOMIIBIOTCPHBIC
MMpOrpaMMHBIC KOMIIJICKCBI: OTKPBLITBIC 0asel

JIAHHBIX, IIOMCKOBBIE CUCTEMBI,
CIIELUAIIM3UPOBAHHbIEC S3BIKH
IIPOrpaMMHUPOBAHUS .

HJIK ik 2.2

Crocoben
npodeccruoHaIbHO
pabortatb c
HCCJIEI0OBATENIHCKHM,
HCIBITATEILHBIM
000pyI0BaHUEM u
YCTaHOBKAMH,
BBIYHCIIUTEIHHBIMU
KOMILJIEKCaMHU,
CHeIHATN3UPOBAHHBIMU
MakeTaMu porpaMm

3HaeT coAep)KaHUE KIIOUEBBIX MOHATHH U
orpeneneHnii, ”HPOPMALMOHHBIE PECYPCHI U

0a3nl JaHHBIX 8(0) HAy4YHO-
HCCIICIOBATEIbCKOM TEMEC, KJIACCUYCCKUEC U
COBPCMCHHBLIC MCTOABI I/ICCJIC,HOBaHI/Iﬁ,

METOJIbI (popMaTHM3AIMN M PEHICHUS 3ajad,
aHaJIM3a HAyYHBIX PE3yJIbTaTOB

YwMmeer:

Crnocoben mpodeccuoHanbHO paboTaTh C

HCCIIEJOBATEIbCKUM, UCTIBITATEIILHBIM
00opynoBaHUEM u yCTaHOBKaMH,
BBIYUCITUTEIILHBIMU KOMILIEKCaMH,
CHelHaIu3upPOBAHHBIMU nakeTamu
poTrpaMMm

Bnaneer  cratucTHyeckMMH — MeTOAAMHU
00paboTKu AKCIEPUMEHTATbHBIX
pe3yabTaToB;,  CHOCOOEH  HAaXOAWTh U

OCBaMBaTh HOBBIE MPOIPAMMHBIE PECYPCHI U
IIPUMEHATh NIPUKIIAJHBIE KOMIIBIOTEPHBIE
IPOTrpaMMHBIE KOMILIEKCBI: OTKPBITbIE 0a3bl

JTAHHBIX, ITIOMCKOBBIE CUCTEMBI,
CIIELUAIIM3UPOBAHHbIE A3BIKU
IIPOrpaMMHUPOBAHUS .

WK ik 2.3
Bnaneer
CTaTHCTUYCCKUMU
METOJIaMHU 00paboTkH
IKCTIIEPUMEHTATBHBIX
pE3yNbTAaTOB;  CHOCOOCH
HaXOMUTh W OCBaWBaTh
HOBBIE pOrpaMMHEIE
pecypchl W MPUMEHSTH
MPUKJIAIHbIC
KOMITBIOTEPHBIC
pOrpaMMHBIC

KOMIIJICKCHI: OTKPBITBIC

3HaeT cojepKaHHE KIIOUEBBIX IMOHATUH U
onpeneneHui, ”HPOPMALMOHHBIE PECYPCHI U

0a3nl JaHHBIX 1o HAay4YHO-
HCCHCHOB&TCHBCKOﬁ TEMEC, KJIACCUYCCKUC U
COBpPEMECHHBIC METObI I/ICCJ'Ie)]OBaHI/II\/'I,

METOJIbI (popMaNH3aIMN U PEUICHUs 3ajad,
aHAJIN3a HAYYHBIX PE3YyJIbTAaTOB

Ywmeer:

Cnocoben mpodeccrnoHambHO padboTaTh C

HCCIIEIOBATEIILCKUM, UCIIBITaTEIbHBIM
00opyoBaHuEM " YCTaHOBKAMH,
BBIYUCIIUTCIIbHBIMHN KOMIIJICKCaMH,




0a3bl JaHHBIX, IIOUCKOBBIE
CUCTEMBI,
CHeLMaaTu3upOBaHHbIE
SI3BIKY IIPOTrPAMMUPOBAHUS

CIeIUATTU3UPOBAHHBIMU
nporpamm
Bnaneer

nHakeTaMu

CTATUCTUYECKHMMH  METOJaMH
00paboTku HKCTIIEPUMEHTAIBHBIX
pe3ynbTaToOB,  CIOCOOCH  HAXOIUTh U
OCBaMBaTh HOBBIE IIPOIrPAMMHBIE PECYPCHI U
HPUMEHSTh IPHUKIATHBIE KOMIIBIOTEPHBIC
MMpOrpaMMHBIC KOMIIJICKCBI: OTKPBLITBIC 0asbl

JTaHHBIX, IIOUCKOBBIE CHCTEMBI,
cHenualn3upoBaHHbIC SA3BIKU
IPOrpaMMUPOBAHUS .
1IK-3 MK nk-3.1 3Haer OCHOBHBIC METOJ0JIOTUYECKHUE
CriocobeH aHanu3upoBaTh | 3HATh OCHOBHbBIE | IPHUEMbI U3yYeHUsI OMOJOTHUECKUX SIBIECHUM
1 000011aTh HH(POPMALIHIO, | METOI0JIOTUYECKHE U IpPOLIECCOB, CHCTEMHOIO  aHaiu3a
BBIJIBUT'aTh TUIIOTE3bI, | IPUEMBbI U3Yy4YCHUs | IOJIyYEHHBIX  HAy4YHO-MCCIIEJOBATEIbCKUX
JOTHYHO (HOPMYJIHPOBATH | OMOIOTUYECKHX SIBJICHUH U | JaHHBIX W TPEACTABICHUS PE3YJIbTaTOB B
u apryMEHTHPOBAHO | IIPOLECCOB,  CHUCTEMHOIO | (h)opMe HayuHBIX OTYETOB M ITyOJMKAIMi B
OTCTaMBaTh COOCTBEHHYIO | aHAIM3a IIOJIyUEHHBIX | COBPEMEHHBIX  PEHTHHIOBBIX  HAy4YHBIX
HO3ULMI0 IO NpPeAMETY U | Hay4HO- U3JaHUSX
00BEKTYy  MCCIIEJO0BAaHUS, | UCCIEI0BATENbCKUX YmMmeer hopMmynupoBaTh HayyHbIE TUIIOTE3BI,
TFOTOBUTH TEKCThl HAYUYHBIX | JAHHBIX M NPEACTABJICHUSA | JIOTHYHO U apryMEHTHPOBAHO OTCTaUBATh
nyOnuKamnui, HAy4yHBIX | pe3yJbTaToB B  (OpMe | COOCTBEHHYIO MO3MIMIO [0 MPEeAMETY H
OTYETOB U  OINpPENENIATh | HAYYHbIX  OTYETOB U | OOBEKTY UCCIIEI0BaHMS, CTPOUTh
cdepbl MPUMEHEHHS | MyOIruKanuit B | MaTeMaTH4YECKHE MOJEIN JUId OINHCAaHUs
pe3yiIbTaToB Hay4YHO- | COBPEMEHHBIX U3y4yaeMbIX  SBIEHUH U IPOLECCOB,
HCCJIEIOBATENIbCKUX Pa0OT | pEUTUHIOBBIX ~ HAYYHBIX | IPOTHO3UPOBATh  HOBBIE  HAIPaBJICHUS
U3JIaHUAX HAy4yHBIX MHCCIENOBAaHUN U  OINPENEIATh
cepbl NMPUMEHEHHS] Pe3yJIbTaTOB HAYYHO-
UCCIIEI0BATEIbCKUX PadoT
Bnaneer HaBblkaMHM TOJATOTOBKM TEKCTOB
Hay4YHbIX  MyOJMKalMi{, HamUcaHus U
(dbopMupoBaHUs OTYETOB, CO3/1aHUA
aJITOPUTMOB M MPOIPAMMHOI0 0OecredeHus
0  TEMaTUKe NPOBOAMMOM  Hay4YHO-
HCCIIEI0BATEIbCKON PabOThI
WK k3.2
Ymers  ¢dopmyaMpoBath
Hay4yHbIE TUIOTE3bI,
JIOTUYHO u
apryMeHTHPOBAHO

OTCTauBaTh COOCTBEHHYIO
MO3HUIMI0 IO TPEAMETY H

00BEKTYy  HCCIEIOBaHUSA,
CTPOUTh MaTeMaTHUYCCKUE
MOJENU s OMHCAHUSA
W3y4aeMbIX SBICHHM U
MPOLIECCOB,

MIPOTHO3MPOBATh  HOBBIC
HaIpaBJICHUS HAyYHBIX
HUCCIIEIOBAaHNN u
OIIpEAEIIATh cepsl

MIPUMEHEHUS PE3yJIbTaTOB




Hay4YHO-
UCCIIEI0BATEIBCKUX PaboOT

MK nk-3.3
Bnaners HaBBIKAMH
[TOJATOTOBKH TEKCTOB
Hay4YHBIX nyOJTMKAITH,
HaIMCaHUs u
(hOpMHUPOBAaHHS ~ OTYETOB,
CO3JIaHHUSI aJITOPUTMOB U
MIPOrPaMMHOI'0
o0ecreueHus MO0 TeMaTUKE
MIPOBOMMOM Hay4YHO-
HCCIIeI0BaTEIbCKOM
paboThl




IVv.

ayTuTOpHON paboThl (8 4acoB)

®opMa NPOMEKYTOUYHOM aTTECTANUNU: 3a4eT.

KOJIN4YE€CTBA AKAACMHUYCCKHUX YaC0B

O0beM THCHUILIHHBI COCTABJIAET 3 3a4eTHBLIX efuHHIbI, 108 yacos.
N3 HuX peanmusyeTcs ¢ MUCIOJb30BaHUEM JJICKTPOHHOTO OOYUCHHMsS U JUCTAHITMOHHBIX 00pa30BaTeIbHBIX TEXHOJOTUN He MeHee 20% 4JacoB oT

COJAEPKAHUE U CTPYKTYPA JUCHUIIJIMHBI

4.1 Cogepxanne TUCHMILIMHBbI, CTPYKTYPHMPOBAHHOE IO TeMaM, C YKA3aHHEM BHIOB Y4YeOHbIX 3aHATHI M OTBEJIEHHOr0 HAa HHMX

Ne Pa3zgen pucuunjinHbl/ TeEMa = Bunet yueOHoi paboThl, dopMa TeKyLIero
n/H 9 | BKIIOYast CAMOCTOSTEIBHYIO paboTy 00yJaromuxcsi , | KOHTPOJS
= E MPAKTHYECKYIO TIOJITOTOBKY M TPYJ0EMKOCTh ycneBaemMocTu/
2 S (B wacax) dopma
(5} o
o g NPOMEKYTOYHOM
52, KonTtakTHas paboTa npemnogaBarens ¢ =
= A aTrrecTaluu
] 00yJaromuMucs =
2 = < (mo cemecTpam)
S S & =
Q = " «®
o « = s =) g
3 : <= Jlexnus | Cemunap/ Koncyabramust | 5 3
g = = = IpakTHYECKOE, e s
= o = -
8 Q g S JabopaTopHoe 8 -
R a 3ansaTHe/ =
1 2 3 4 5 6 7 8 9 10
1 OO6mme cBoiictBa matepuasioB. COBpeMEHHBIE VYcTHBIE OTBETHI Ha
JOCTHKEHUST B  o0macth  pa3paboTKu | 1 20 4 4 0 12 BOIIPOCHI IO TEME
MPOU3BOJICTBA  MaTe€pUajoB C  OCOOBIMH MPaKTUYECKON
CBOHCTBaMH. paboThl
2 MemunuHcKkoe MaTEPHUAIIOBEICHUE. Y cTHEIE OTBETHI HA
buonerpananus maTepuanos. BOIIPOCHI IO TEME
MPaKTUISCKOMH
1| 16 3 3 0 10 |"P
paboTbI
Hanucanne
pedepata




OcHOBHBIE HaIlpaBJICHUs CO3/IaHUS MaTepUAJIOB
OMOMEIUIIMHCKOrO Ha3HauyeHus. Marepuaisl

Y cTHEIE OTBETHI HA
BOIPOCHI IO TEME

JUis OMOJIOTUM U MEAMLIMHBI: METallJIOKepaMHKa 20 12 IIPAKTUYECKON
U KEpaMMYECKHE MaTepuaibl, I[OJIUMEPBI paboTbl
MEAMIMHCKOrO0 Ha3HAYEHUS, HAHOKOMIIO3UTHBIE Hanucanue
MaTepHalbl, TMHOPUIHBIC MAaTEPHAIIBL. pedepata
MenuuuHckue IpUOOPHI u U3JIEIHSL. YcTHBIE OTBETHI HA
HcnonszoBanne Onoduznyeckux METOAOB s BOIIPOCHI 10 TEME
UCCJIEJIOBAaHUsSI ~ COCTOSIHUS ~ OMOJIOTMUYECKHUX 20 12 IIPAKTUYECKON
0OBEKTOB in Vitro u in vivo. padoThI
Hanucanue
pedepara
KomnrerorepHoe IIPOEKTUPOBAHUE u VYcTHBIE OTBETHI HA
COBPEMEHHBIE IIPOU3BOACTBEHHBIE TEXHOJOTHH 16 10 BOIIPOCHI 10 TEME

CO31aHuA 6I/IOMaTepI/IaHOB.

MPaKTUYECKOU
paboThl




4.2 Ily1aH BHeayIMTOPHON CaMOCTOSITEJbHOMH Pa00ThI 00y4aroIuXCcs 10 JUCHUIITIHHE

CamocrosiTenpHas paboTa 00yJaronuxcs YuebHo-
METOAMYECKOE
CemMmecT . Cpoxku Onenounoe a
Ha3zBanue pa3zzaena, TeMbl Bun camocrostensHOM Tpynoemko obecrieueHne
p BEINIOJIHEH CpeacTBo
paboThI . CTh (4ac.) CaMOCTOSITEIIbHO
i paboThI
O06mme CBOICTBa MaTepHUaJIoB: PaGora ¢ nutepatypoii
HOJTrOTOBKA K
MEXaHUYECKHE, XHUMUYECKHE,|H HHTEPHET-UCTOYHUKAMHU CTHOM
ANIEKTPUYECKUE, MarHuTHbIe. COBPEMEHHBIC ZO6CCCI[}Z)B8. Paspen 5 a-r
1 |moctwxenus B obinactu  pa3pabOTKU U 1-3 12 HacTosIICH
6 HHIO POrPaMMBI
MPOU3BOJICTBA MAaTEPUAIIOB C  OCOOBIMHU
. HaIHCaHUEe
cBorictBamu. COBpEeMEHHBIE  TPOOJIEMBI edbepata
MaTEepHAIOBEICHHUS. pewep
B3anmocss3p CTPYKTYPBI Pabora ¢ nutepatypoii
OpTaHUYECKUX BEIIIECTB " WX |1 HHTEPHET-UCTOYHUKAMH
OMOJIOTUYECKOTO JICHCTBUSI. XUMHUYECKHUE
peaKkuy, WMEIOIIHME aHAJIOTUH B IKHUBOM
. HOJTOTOBKA K
opranuzMe. OCHOBHBIE B3aMMOJAEHUCTBUS CTHOM
OHMOJIOTHYECKUX TKAHEH C UCKYCCTBECHHBIMH ZO6€C€H}:)B3 Paznen 5 ar
1  |marepuanamu. CTpyKTYpHO- 4-7 10 HaCTOAIICH
HUO HPOTPaMMBI
(G yHKIIMOHAIBHOE COOTBETCTBHUE
» HalMcaHue
OMOJIOTUYECKON TKaHM M HMCKYCCTBEHHOTO
pedepara

MaTepuajga Ha TpaHULE TKaHb-UMIUIAHTAT.
HckyccTBeHHble  opransl.  Paspymienue
OouomMaTtepuaga MOCPEICTBOM KIETOUYHBIX U
(epMEHTATUBHBIX PEaKIHii.




CamocrosiTenpHas paboTa 00yJaronuxcst YuebHo-
METOJIUIECKOE
CemecT . Cpoxku Onenounoe a
Ha3zBanue pa3zzaena, TeMbl Bun camocrositensHOM Tpynoemko oOecrieueHne
p BEINIOJIHEH CpeacTBo
paboThI . CTh (4ac.) CaMOCTOSITEIIbHO
i paboThI
Marepuansl g Ouonormu U Pabota c nuteparypoii
MEIUIIUHBIL MeTaJNIOKepaMuKa U |M HUHTEPHET-UCTOYHUKAMU
KepaMUYeCKHe  MaTepuajbl,  IOJTHMEPHI
MEIUIUTHCKOTO Ha3HAYCHMUS,
HAaHOKOMITO3UTHBIC MaTEPHUAJIbl, THOPHUIHBIC
MaTepuasipl.  VIMIUIaHTBI W TPOTE3BI.
MOJITOTOBKA
OHJ0NpoTe3UpOoBaHUE. bUOMHEpPTHBIE U CTHOM
OMOaKTUBHBIE MeTepHaIbl. DU3HOIOrHYECKH ZO6CC€ZI}:)B8, Paznen 5 ar
1  |akTtuBHBIE  TONMMEpPBL.  MOJEKYISIPHOE 8-10 12 HaCTOAIICH
HUO IPOrPaMMBI
KOHCTPYHPOBaHUE IOJIUMEPOB c porp
HAITMCAHKE
Pa3TMYHBIMU (PYHIIMOHAILHBIME TPYIIIAMH.
pedepara
NMmMmoOmim3anus (U3HOIOTHYECKHI
AKTUBHBIX COCIUHEHUH Ha TOJUMEPHBIX
Matepuanax-Hocurensix.  Crparerus
TaKTHKa CUHTE3a (U3HOIOTHYECKU
AKTHUBHBIX MOJTUMEPOB. [Ipumenenue
MIOJINMEPHBIX OMOMaTEepUAJIOB.
Hcnonp3oBanne Ouodusnueckux wmeronos/Pabora ¢ mutepatypoil
TSt WCCIICIOBAHUS COCTOSTHUS |[HHTEPHET-HCTOYHUKAMHI
OMOJIOrHUeCKNX OOBLEKTOB In VItro u in vivo. MMOATOTOBKA
[Tpubopbl [Isi TUATHOCTHKU W JICYCHHUS. YCTHOMY Pasgen 5 a-r
1 NmnnantupyeMble TpuOOpPBl U CEHCOPHI. 11-15 12 cobecenoBa-  |yacrosmeit
OcHOBHBIE METO/TBI WCCIICIOBAHMS HUTO TPOrpaMMbl
MaTepHasoB u MIPOIIECCOB HaAITMCaHHe
(CTIEKTPOCKOTIMYECKHE, 30HJOBBIC METO/IBI, pedepara

MPT-auarsocTuka). Memununckas

pOOOTOTEXHHKA.




CamocrosiTenpHas paboTa 00yJaronuxcst YuebHo-
Cemect u N Cpoxku OueHounHoe M%TOHH%CKOG
D a3BaHUe pasjesna, TEMbI Bun camocrostensHOM BLLIOHEH Tpynoemko CpE/ICTBO obecrnieueHue
paboThI . CTh (4ac.) CaMOCTOSITEIIbHO
i paboThI
Komnbsroreproe MOJICIIMPOBAHUE u PaGora ¢ nutepatypoii Komnoksuym
WHXUHUpUHT.  Pa3zpaboTka  TeXHHUYECKOI|M MHTEPHET-UCTOYHUKAMU Pedepar
JTOKYMEHTAIUH, TU3aiH MPOIYKTOB ¥ 3aIlUTa Jlokmnan
HHTEJUICKTYalIbHON COOCTBEHHOCTH B Paznen § a-r
1 |oOmact OwomarepuanoBefcHusi. (OCHOBBI 16-18 10 HacTOsICH
BEHUYPHOI'O MpEINPUHUMATEIIHCTBA B HpOrpaMmbl
obOmacT  pa3padOTKH, TMPOU3BOACTBA H
MPOABIDKEHHUSI HAa PBIHKE COBPEMEHHBIX
OromMaTepHasoB.

OO0t 00beM CaMOCTOSTEIILHONW PaOOTHI IO JUCIUILIMHE (Jac) — 66

N3 Hux 00beM caMOCTOAATEIBLHOMH Pa0doThI ¢ HCNIO0JIb30BAHHEM 3JIEKTPOHHOI0 00y4eHHs U

JAMCTAHIMOHHBIX 00Pa30BaTeJbHBIX TEXHOJOTHH (Yac) - 66

o=




4.3 Conepxxanue y4eOHOr0 MaTepuasa

Conep:xanue pa3ieioB U TeM JUCHUNIHHBI

1. BBeaenne. OOmue CBOMCTBA MaTEpPHAIOB: MEXaHUYECKHE, XUMHUYECKHE, HJICKTPUYECKUE,
MarHuTHbIe. COBpeMEHHBIC JOCTHKECHUS B 00JIaCTH pa3paOOTKH M MPOM3BOCTBA MATEPHAIIOB C
0co0bIMU cBOMcTBamMH. COBpEMEHHBIE TIPOOJIEMbI MATEPHATIOBEICHUS.

2. MenuuuHckoe MaTepuajioBeleHue. buogerpamanusa MarepuajioB. B3auMocBs3b
CTPYKTYpPhl OPTaHMYECKHX BEUIECTB U WX OHMOJIOTHYECKOTO NCHCTBHUS. XUMHYECKHE PEaKIIHH,
MMEIOIIHNE aHAJIOTUH B )KUBOM opraHu3Me. OCHOBHBIC B3aMMOICUCTBHUS OMOJOTHYECKUX TKAHEH ¢
UCKYCCTBEHHBIMU MarepuaiaMu. CTpyKTYpHO-(QDYHKIIMOHAILHOE COOTBETCTBUE OMOIOTHYECKOU
TKaHU M MCKYCCTBEHHOTO MaTepuaja Ha T'paHMIC TKaHb-UMILIAHTAT. MICKyCCTBEHHBIC OpraHBbI.
Pa3pymienne 6momaTepurana mocpeCTBOM KIETOUHBIX U ()EPMEHTATUBHBIX PEaAKIIHA.

3. OcHoOBHbIE HANpPAaBJIEHUS] CO3JMaHHUSI MATEPHAJIOB OHOMEIHIMHCKOIO HA3HAYEHUSA.
Marepuansl g OHOJOTMH W MEIUIMHBL METAJUIOKepaMUKa M KepaMHUYECKHE MaTepHallbl,
MOJIMMEPBI MEMITUHCKOTO Ha3HAYCHHMS, HAHOKOMITO3UTHBIE MaTepHaIbl, THOPUTHBIC MaTEPUAITBI.
NMrnanTel 1 mpoTe3bl. DHIONpOoTe3upoBaHue. buonHepTHBIE W OMOAKTUBHBIE METEPHAIIBI.
OU3NONIOTUYECKH AaKTHUBHBIE MOJIUMEpPbl. MOoJeKynsapHOe KOHCTPYMpPOBAaHHE IOJIMMEPOB C
pPa3TUYHBIMU  (PYHIIMOHATBHBIMUA TpymnmaMu. MMMoOwnm3anust (U3HOTOTHYECKH aKTHBHBIX
COCIMHCHUN Ha TIOJMMEPHBIX MaTepHaliax-HocuTeNnsax. CTpaTerus W TaKTUKa CHHTE3a
(U3HOIOTUYECKH aKTUBHBIX MOJUMEPOB. [I[prMeHeHre MoITuMepHbIX OMOMaTepUaoB.

4. MeauuuHcKkue npudopsl W u3aeausi. lcnonp3zoBanue OHOMDU3MYESCKUX METOMOB IS
MCCIIEIOBAHHSI COCTOSIHUS OMOJIOTHYECKHUX OOBEKTOB in Vitro u in vivo. [Ipubopsl 1715t AMarHOCTHKH
u JeueHus. Mmmuiantupyembie npuOoOpsl U ceHcopbl. OCHOBHBIE METOIBI HCCIEIOBaHUS
MaTepuaioB U TPOLECCOB (CHEKTPOCKONMMYECKHE, 30HAOBble MeToabl, MPT-guarnocruxa).
MenuiuHckas poOOTOTEXHHKA.

5. KomnboTepHoe NPOEKTHPOBAHHME U COBPeMEHHbIE MNPOU3BOJACTBEHHbIE TEXHOJOTHU
CO3aHUA OMOMAaTepPHuAaJIoB.

KommerorepHoe MonenupoBaHue W HUHXKXUHUPHUHT. Pa3paboTka TEXHUYECKOW JOKYMEHTAIIUH,
IU3aiiH  MPOAYKTOB M 3allldTa  MHTEJUIEKTYalbHOM  COOCTBEHHOCTH B 00NacTu
O6uomarepuanoBeeHus. OCHOBBI BEHUYPHOIO MpPEANPUHUMATENIHLCTBA B 00JacTH pa3pabOTKH,
MIPOU3BOJICTBA U MIPOJIBHKEHHSI HA PBIHKE COBPEMEHHBIX OMOMAaTepHasoB.

4.3.1. IlepeyeHb CEMHHAPCKHUX, IPAKTHYECKHUX 3AHATHH M J1a00paTOpPHBIX padoT

Ne Ne HaumeHoBaHue TpyaoeMKOCTh Ouenounsle | dopmupyembie
n/H | pasaena CeMUHAPOB, (uac.) cpeacTraa KOMIIeTEHIIN U
M TeMbI NMPAKTHYECKUX U Bceero N3 Hux (MHIMKATOPBI)*
J1a00paTOPHBIX padoT | yacos NMpaKTHYeCcKast
IMOAT0TOBKA
1 2 3 4 5 6 7
1 | Temal Oo61ne CBOMCTBa 16 YcrHBIE MK-2

MaTepHUajIoB: OTBETHI Ha MUK 2.
MEXaHUYECKHE, BOIIPOCHI IO HAK 2.2

HJIK k2.3
XAMHUYECKHUE, TeMe
SICKTPUICCKHUC, NPaKTHUYICCK K-3
MarHUTHBIE. oii paboThI MK 1k 3.1
CoBpeMeHHbIE Hanucanne MK riics.2
JIOCTYOKEHHUS B 00JIACTH pedepara PAK ms
pa3paboTKu u
MIPOU3BOJICTBA
MaTepHaIoB C 0COOBIMU
CBOMCTBaMH.
CoBpeMEHHbIE




POOJIEMBI

MaTepUaIoOBEICHUS.

Tema 2 Bzaumocss3b 13 YcrHBIE IK-2
CTPYKTYpPBI OTBETHI HA Zgﬁ ZZ ; ;
OpTraHUYECKHUX BEIIECTB BOIIPOCHI T10 WK e
U KX OHOJOTHYECKOIO TeMe
nerucTBrs. XUMHUUECKUE MPAKTHUYECK K-3
peakiuu, UMeEIOIINe oif paboTBI MK 1.1
AHAJIOTUU B  KUBOM Hamucanne MK 11132
oprauusme. OCHOBHBIE pedepara PAK s s
B3aMMOJIECHCTBUS
OMOJIOTUYCCKHUX TKaHEH
c HCKYCCTBCHHBIMH
MaTepUaIamu.

CrpykTypHO-
(yHKIIMOHAIBHOE
COOTBETCTBHUE
OMOJIOTUYECKOM TKaHU
51 HCKYCCTBEHHOT'O
MaTepuaia Ha TpaHUIe
TKaHb-UMILJIAHTAT.
HckyccTBeHHBIE
opranbl. Pa3pymienue
Ouomarepuana
MOCPEJICTBOM
KJIETOYHBIX u
(bepMeHTaTUBHBIX
pEaKIHii.

Tema 3 Martepuansl ans 16 YcrHBIE IK-2
OHMOJIOTHU U MEIUILIUHBI: OTBETHI HA %115 K 2.1
METAIIOKEPAMUKA U BOIIPOCHI 110 HﬂKI;;; >
KepaMHUYeCKHE TeMe
MaTepuaibl, MOIUMEPHI MPAKTHIECK MK-3
MEIULUHCKOTO Ol paboTHI MK nxcs.1
Ha3HAYECHUI, Hanucanue WK nixcs.2
HAHOKOMIIO3UTHBIE pedepara HAK s s

MaTepHalbl, THOpHUIHbIE
Marepuansl. IMIUIaHTsl
u IIPOTE3HI.
OHIONIPOTE3UPOBAHUE.
buouneprHbie 5
OMOaKTUBHbBIE
MeTepHaIbL.
PU3HOIOTUYECKH
AKTUBHBIE  IIOJMMEPHI.
MonekynsipHoe
KOHCTPYHpPOBaHUE
MIOJINMEPOB C
pa3IMYHbIMU
(GyHLIMOHAIBHBIMU
rpynnamH.
MmmoOunmn3anus




(U3HOIOTHYECKHU
aKTUBHBLIX COCIUHECHHUN
Ha MOJIUMEPHBIX
MaTtepuaiax-
Hocurensix. Crparerus
M TaKTUKa CHHTE3a
buznonornyecKu
AKTUBHBIX MOJIMMEPOB.
[Ipumenenue
MOJIMMEPHBIX
OuomMaTepHuaoB.

Tema 4

Hcnons3zoBanue
onodusnIeckux
METO/IOB TUTS
UCCIIEIOBAaHUS
COCTOSIHUS
OMOJIOTUIECKIX
00BEKTOB in Vitro U in
vivo. [IpuGopbr mis
JTMaTHOCTHKHU u
JICUYCHUS.
NMiutanTupyemslie
npuOOpbl U CEHCOPBHIL.
OcHOBHbIE METO/IbI
U CCJICIOBAHUS
MaTepUaJIoB "
MPOLIECCOB
(CTIEKTPOCKOTTMYECKHE,
30H/I0BBIE METO/IbI,
MPT-guarnoctuka).
MenaunnHckas
poOOTOTEXHHKA.

16

YcrHBIC
OTBETHI Ha
BOITPOCHI 110
TeEME
MPAKTHIECK
0l paboThI
Hamucanue

pedepara

T1K-2
UK rikc 2.1
HIK nx 2.2
UK nx23

IK-3
HIK nxs.1
HIK 5k 3.2
HIK nxs.3

Tema 5

KomnerotrepHoe
MO/JIEIMPOBaHUE "
WHXUHUPUHT.
Pazpabotka
TEXHUYECKON
JIOKYMEHTalluu, AU3aiH
MPOAYKTOB U 3allluTa
MHTEJUIEKTYAIbHON
COOCTBEHHOCTH B
o0nacti
OGuomaTepraIoBeICHUs.
OCHOBBI ~ BEHYYPHOI'O
MpeapUHIMATENbCTBA
B o0iacTu pa3paboTKH,
IIPOU3BOJICTBA u
MIPOJIBMIKCHHS HA PHIHKE
COBPEMEHHBIX
OroMaTepHuaoB.

16

YcTHBIE
OTBETHI HA
BOIIPOCHI 110
TEME
MIPAKTUYECK
01 paboThI
Hanucanue

pedepara

nK-2
HIK nxc 2.1
HIK nx 2.2
UK nx23

TIK-3
HIK nxs.1
NIK nk 3.2
HIK k33




4.3.2. IlepeueHb TeM (BONPOCOB), BHIHOCHMBIX HAa

CTyJIeHTAMH B paMKax caMocTosiTeabHoil padoTsl (CPC)

CaMOCTOATECJIbHOC M3YUYCHHEC

Ne n/m Tema 3apanne ®opmupyemas HAK
KOMIEeTeHIIHsI

1 Oo6mue CBOiCcTBa | U3yunth  TeopeTHMYECKHMit IK-2 MK-2
MaTepHUaoB: MartepHa 1o BOIpoCy. IK-3 HJIK k2.1
MEXaHUYECKHUE, AIK 22

HIIK k2.3
XUMHYECKHE,
ANEKTPUYECKUE, MK-3
MarHUTHBIE. HIK k3.
CoBpemMeHHbIE MK 1132
JIOCTHKEHUS B 00JIaCTH HAR
pa3paboTKu u
MIPOU3BOJICTBA
MaTepUajIoB C 0COOBIMU
CBOMCTBAaMH.
CoBpeMeHHbIE
PpoOJIEMBI
MaTepHUaJIOBEICHUSI.

2 B3aumocss3b M3yunth  TEOpETHYCCKHI IK-2 NK-2
CTPYKTYpBI MaTepual Mo BOMPOCY. I1K-3 Zgﬁ 1K 2.1
OpPraHMYECKHUX BEIECTB Hﬂl(?;,i 2232
U uX OHOJOTHYECKOIrO
nercTBusl. XUMHUIECKUE K-3
peakuuu, HMEIOIIHE MK rixcs.a
aHaJIoTU B KHUBOM WK nixcs.2
opranu3me. OCHOBHBIE HAK s
B3aUMOJICVCTBUS
OMOJIOTMYECKUX TKaHeh
c UCKYCCTBECHHBIMU
MaTepuaIamH.

CrtpyKTypHO-
(GyHKIIMOHATIBHOE
COOTBETCTBUE
OMOJIOTUYECKOW TKaHU
u HCKYCCTBEHHOTO
MaTepuaga Ha TPAHHIIC
TKaHb-UMILJIAHTAT.
HckyccTBeHHBIE
opranbl.  Paspymienue
Omomarepuana
MOCPEIICTBOM
KJIETOYHBIX "
(bepMeHTaTUBHBIX
peaKuuid.

Martepuansl st | U3yunte  TeopeTHdeckuit IIK-2 MK-2

3 OMONIOTMH ¥ MEIWIMHBL | MaTepHal 110 BOIIPOCY. IK-3 K 1k 2.1
MeTaNIOKepaMHUKa u HJIK ik 2.2
KepaMHU4YecKue MK 2.3
MaTcepHalibl IIOJINMMEPHBI
MC,I[PIII)_IPIHCK’()FO P HHK"”

K 1k 5.1
Ha3HAYCHUS,

HJIK k3.2




HaHOKOMITO3UTHBIE
MaTepuaibl, THOPHUIHBIC
Matepuaibl. UMIanTs u
MPOTE3HI.
DHIOIPOTE3NPOBAHUE.
buounepTtHbie u
OMOaKTHBHBIC METEPHAIBL.
dusnonorudecku
AKTHUBHBIE TTOJTUMEPBI.
MonekynspHoe
KOHCTPYHUPOBaHUE
MTOJIMMEPOB c
Pa3TUYHBIMA
(hyHIIMOHATLHBIMU
TpyTITaMU.
NMmmoOnmmsanus
(bU3UOIOTHYECKU
AKTUBHBIX COCTMHCHHUN Ha
MTOJIMMEPHBIX
MaTepHaIax-HOCUTEISX.
Crpaterusi ©  TakTHKa
CUHTE3a (DPU3HOIOTHYECKU
AKTUBHBIX  TIOJIUMEPOB.

UK nixs3.3

IIpumenenue

MOJIMMEPHBIX

OroMaTepraloB.

Hcnonbs3zoBanue N3yuute  TeopeTHUeCcKuil IIK-2 IK-2
OMO(MH3MYECKUX METOIOB | MaTepHUal 110 BOIPOCY. IK-3 MK k2.1
TUIS HCCIe0BaHUS HJIK 11k 2.2
COCTOSIHUSA MK nk2.3
OHOJIOTUYECKNX OOBEKTOB K3
In vitro #“ 1n  VIVO. MK 5.
[Ipubopst JUTS HIIK 1530
JUArHOCTUKHM U JICYCHMS. WK 3.3
NMimanTHpyeMble

npuboOpsl M CEHCOPBHI.

OcHoBHBIE METO/IBI

WCCIIeIOBaHUS

MaTEepHajoB M MPOLECCOB

(cTIeKTpOCKOIIMYECKHE,

30H7I0BbIE€ MeTO/bI, MPT-

JUATHOCTHKA).

MenunuHckas

poOOTOTEXHHKA.

Kommerorepaoe N3yuute  TeopeTuuecKuil I1IK-2 NK-2
MOJICITMPOBAHHE U | MaTepHall 1o BOIPOCY. IK-3 K 1k 2.1
WHKUHUpUHT. Paspabotka K ik 2.2
TEXHUUYECKOU MK 123
JIOKYMEHTAI1H, nou3aig K-3
NPOZYKTOB M 3aITa WK 3.1
WHTEJUIEKTYaTbHON JUTK 52
COOCTBEHHOCTH B 00JacTH WK 3.3
OroMaTepraoBeACHHSL.

OcHOBBI BEHUYpPHOTO

NpeANPUHAMATENLCTBA B

obnactu pas3paboTku,

IMPONU3BOJACTBA u




MPOJBIDKCHUST HA PBIHKE
COBPEMEHHBIX
OHOMAaTEepUAJIOB.

4.4. MeToauyeckne yKa3aHusi 110 OPraHU3alMH CAMOCTOSITeIbHOM PadoThl CTY1€HTOB
CamocrosrenbHas paboTa CTYJEHTOB SIBJISETCS COCTaBHOM 4acThlO0 ydeOHOro mporecca u
UMEeT LEeNbI0 3aKpeIyIeHue W YIayOJieHHWe TONMYYEeHHBIX 3HAHUM M HAaBBIKOB, IOMCK U
npuoOpeTeHNe HOBBIX 3HAHUM, a TaKKe BBIIOJHEHME Y4YeOHBIX 3aJaHuil, HOArOTOBKY K
NPECTOSIIUM 3aHATHSAM, 3a4€TaM U IK3aMEHaM.

Jlis opraHu3anu caMoOCTOATENbHOM paboThl mo aucuumuimHe «HoBble Omomartepuanbi»
UCTIONIB3YIOTCS CIIEAYIOIIHE (POPMBI CAMOCTOATEIBHOU yueOHOU PabOTHI:

- PaGoTa Haj KOHCIIEKTOM JIEKLIUH.

- [Ton6op, n3yueHue, aHaan3 peKOMEHJOBAHHOW JIUTEPATYPHI.

- CaMocTosITEIbHOE U3yYEHHUE OTAEIbHBIX TeM, NaparpadoB, HE U3JI0’KEHHBIX B JIEKLIUU.

- IloaroroBka K MPaKTHYECKOMY 3aHSTHIO COCTOMT B TEOPETUYECKOH IMOJITOTOBKE H
BBINOJIHEHUH [TPAKTUYECKHX 3a1aHul (peleHne 3a1a4, OTBEThI Ha BOIIPOCHI U T.1.).

- Hanmcanue pedepaToB, HOATOTOBKA JOKIIAIOB.

- [lonroroBka K TECTUPOBAHUIO.

- [ToaroroBka k 3a4ery.

Iucvmennvie pabomsi. J{ns u3ydeHUs: TeM, HE H3JI0XKEHHBIX B JIEKIIUU, PEKOMEHAYeTCs
UCTIOJIF30BaTh OCHOBHYIO M JIOTIOJIHUTEIIBHYIO JINTEPATYPY, & TAKKE HCTOUYHUKH, HaliICHHBIC TIPU
HOMOIIM HH(OPMAIIMOHHO-CIIPABOYHBIX M IMOUCKOBBIX cUCTeM. [l 3aKpeIuvieHHs Marepuana
PEKOMEHAYETCS JieNaTh KpaTKME KOHCIEKThI M0 Teme. KadecTBO BBHINMOIHEHHOW paboThI
OLIEHUBAeTCAd B Xo0Je OOCYXJEHHUs IaHHBIX BONPOCOB IpU IPOBEACHUU KOJJIOKBHYMa I10
COOTBETCTBYMOIICH Teme (cM. 11. 4.3.1).

Pegpepam — dopma nucbMeHHOW paboOThl, KOTOPYIO PEKOMEHIYeTCsl HpPUMEHSTh Hpu
OCBOEHUU BApUATUBHBIX (MPOGUIBHBIX) IUCHUIUIMH NpodeccuoHanbHoro nukia. [Ipeacrasuser
co0OM KpaTKoe U3JI0KEHHE COJCpKAHUS HAyYHBIX TPY/OB, IUTEPATYPHI MO OMpPEIEICHHON TeMe.
O6nem pedepara MoxkeT gocturath 15-20 cTp.; BpeMsi, OTBOJMMOE Ha €ro MOATOTOBKY — OT 2
Henenb 10 Mecsna. IloarotoBka pedepara moapasyMeBaeT CaMOCTOSTENbHOE H3Yy4YEeHUE
CTYZICHTOM HECKOJBKUX JIUTEPATYPHBIX HCTOYHUKOB (YI€OHHKOB, MOHOTpad Ui, HAyYHBIX CTaTel
U T.J.) 110 ONpeJenEéHHON TeMe, He pacCMaTpUBAaeMON MOAPOOHO Ha JIEKIIMH, CHCTEMaTHU3allHIo
Marepuala u KpaTkoe ero n3noxxenue. Llenb Hanmucanus pedeparta — IpUBUTHE CTYICHTY HaBBIKOB
KpaTKoro M JaKOHUYHOTO MPEJCTAaBICHHUS COOpaHHBIX MaTepHalloB U (aKTOB B COOTBETCTBHH C
TpeOOBaHUSMHU, IPEIBSIBIIEMBIMU K HAYYHBIM OTYETaM, 0030paM U CTAThSIM.

CamocrosrenbHas paboTa CTyAEHTa NpeAycMaTpUBaeT COBEPIICHCTBOBAHNE HABBIKOB
camMoo0pa3zoBaTelbHOW pabOThl KaK OCHOBHOTO IyTH IOBBIIIEHUS YPOBHA 0Opa3oBaHUS:
yriiyOolieHue W pacliupeHue 3HaHuil 1o mpeamery. Hipke mnpeacraBieHbl BapHaHThI
CaMOCTOSITENIbHOM pabOThI CTY/I€HTOB:

1. u3ydeHre yueOHOro Marepuana, IpeayCMOTPEHHOro paboueil mporpaMMoi, HO He
U3JI0’KEHHOTO B JIEKIIUSAX;

2. MOJIrOTOBKA K YCTHOMY OIIPOCY Ha IPAaKTHUECKUX 3aHATUSAX;

3. MOJMOTOBKA K TEKYIIMM KOHTPOJIbHBIM MEPOIPUITHIM (KOHTPOJIbHBIE padOThI,
TECTUPOBAHUIO U 3aYETY);

4. HanucaHue pedepaTos.

Pexomenoayuu no noocomosxe peghepama
['myOoKOoMy YCBOCHHIO CTYIEHTaMHU Marepualia Kypca, C UCIOIb30BaHUEM TE€OPETUUECKUX H
NPaKTUYECKUX NCTOYHUKOB. Pedepar mo3BossieT Hanbosee MONHO M TOAPOOHO OCBETHTH TEMY
WCCJIEJIOBAHHUS, POAHATM3UPOBATh CYyTh BOMPOCA U BBICKA3aTh CBOE OTHOIICHHE K OMMCHIBAEMOM
npobneme.
Pedepar momkeH BKITIOYATH CIEAYIOIINME pPa3lelibl: BBEACHUE, TAC YKAa3bIBAIOTCS IIEIH U
3aja4n pabOThI, OCHOBHAs YacTh, TJI€ JACTCS aHAJIHM3 JIMTEPaTyphbl, PACKPBIBACTCS ‘‘UCTOPHS



BOTIPOCA”, W3JaraloTCs OCHOBHBIE TIOJIOKCHHS MOCTABICHHON MPOOJEMBI; 3aKIIOUEHUE, TIIe
MIPUBOASTCS OLICHKH MPOJIEJIaHHOM paboThl, TaeTCs aHaJIU3 PELICHHS TOCTABICHHBIX BO BBEICHUU
3amad. OOs3arenbHBI MYyHKT pedepara - Oubamorpadguueckuii CHUCOK HCIOIb30BAaHHOU
JUTEpaTyphI.

O0beM pedepara He MOKEH MPEBBINIATH 25 CTPaHUIl TEYATHOTO TEKCTa. TeKCT paboThI
JIOJDKEH OBbITh HaOpaH Ha kommbloTepe mpudToM Times New Roman pasmepom 14 nt (mpu
UCTIOJIb30BAaHUM  TEKCTOBOro mpoueccopa Microsoft Word). Hlpudt, wucnonb3yemsiii B
WUTFOCTPaTUBHOM Matepuayie (Tabmuibl, rpaduKu, TUarpaMMbl U T.II1.), TIPU HEOOXOIUMOCTH
MOJKET OBITh MEHbIIE, HO He MeHee 10 mT. MeXCTpOUHBIM MHTEPBal B OCHOBHOM TEKCTE (Kpome
WTIOCTPATUBHOTO MaTepuara) - MoJIyTopHbIH, popmaTupoBanue o mupune. [Ipu Habope Tekcra
cienyeT coONoaaTh CASAYIONIUE pa3Mephl MoJiel CTpaHulIbl: JieBoe moiie -30 MM; rpaBoe noiie -
10 mm; BepxHee nosie - 20 MM; HUXKHee moje- 20 M.

Pedepar, opopmiieHHBIN B COOTBETCTBUU C TPEOOBAHUSMU, MMOAMUCHIBACTCS CTYICHTOM U
claeTcd TpemnojaBareiio Juis IPOBEPKHM B YCTAHOBJIEHHbIE CpPOKH. Pedepar, mmeromuit
3aMeYaHusl OTJACTCs U TOpaOOTKU M CTYIACHT (Ka) 00s3aHbI B HAJUIEKAIIUI CPOK YCTPAHHUTH
3aMe4YaHMs U CAaTh pedepar Ha MOBTOPHYIO IPOBEPKY.

Jl1s ycTHOrO 0KIaAa CTYAEHT JOKEH NOArOTOBUTh TECTOBBIM Matepuai Ha 7-10 MUHYT,
YTO COCTaBISI€T MPUMEPHO YEThIPE CTPAHUIIBI MAIIMHOMHCHOTO TEKCTa W HEOoOXOTUMBIN
JIEMOHCTPAIIMOHHBIN (HAMISAIHBIA) MaTepuajga B BUIC TaONUI, CXeM, rpaduKoB, auUarpamm,
dororpaduit. Harmsaueiii MaTepuan, mpeacTaBiIsieMblil CTYACHTOM JJi apTyMEHTAI[UH OCHOBHBIX
MOJIOKEHUH paboThl, JOIDKEH 00s3aTeTbHO MMETh 3arojOBOK, MOSCHEHHS, €CIIU TPeOYIoTCs, K
yCIIOBHBIM 0003HaueHusiM. He pekoMmeHyeTcs B KauecTBE HAIIATHBIX MOCOOUN MCHOIb30BATh
OoJbIMe, Meperpy’kKeHHbIC MUPpaMu TAONHIBI, a TaK XK€ Marepuai, oQOpMIICHHBIH B BUIE
CIUIONIHOTO TEKCTa, MEJIKUE TUArpaMMbl, PUCYHKH | T.II.

Marepuan 1okiiaga peKOMEHAYeTCsl U3j1ararh B CIEIYIOIIEH MOCIeI0BaTeIbHOCTH:

1. HaumenoBanue pedepara, akTyalbHOCTh TEMbI
2. lenu u 3amaun
3. Kparkoe u3noxeHue penieHus MoCTaBICHHBIX LEIH U 3aa4
4. BeiBoabI
B xome BBICTYIJICHHS] CTYACHT MOJDKEH CBOOOJHO BIAJETh TEKCTOM JIOKJIana W
WCIIOJIb30BaTh HATISHBIC MATEpHUAbl (TAONHUIBI, CXEMBI, TUarpaMmbl U Ap.). [lo okoH4YaHWUM
BBICTYIUICHHUS CIYIIATeIH, MPUCYTCTBYIOLINE HA 3alllUTE, 3a/1al0T BOMPOCHI CTYACHTY IO TeMe
nokiaaa. Ha Bce mocTaBiieHHBIE BOIIPOCHI CTYCHT JOJDKEH JaTh HCYEPIBIBAIOIINE OTBETHI.
ITpu ouenke pedepara, ycTHOTO COOOIIEHUSI YUUTBHIBAETCS, COJEp)KaHHUE, YMEHHE
JOTHYHO  W3JIaraTh CBOW TMIPEJCTABICHHS, BECTH apTryMEHTHPOBAHHYIO UCKYCCHIO, YETKO
0TBeYaTh Ha BOMpPochl. CBOEBpPEMEHHOE U KaYeCTBEHHOE BBIMOIHEHHE pedepaTa BOSMOKHO JIHIIb
NP TIAHOMEPHOW CAMOCTOSTENTLHON paboTe 1 OCEIEHIH KOHCYIIbTAIHA, pAaCTICaHHE KOTOPHIX
COTJIACOBBIBAETCS CO CTYJCHTAMH.

Cooeporcanue u hpopma omuema no npakmuieckou pabome

OTt4er no npakTU4YecKoil paboTe MOMKEH BKIIOYATh CISIYIOIINE Pa3elibl:

1. HazBanue paboThl

2. lenp 1 3a1auut pabOTHI

3. MeTobl uccleTOBaHUsA

B panHOM pasmene mnpuUBOISATCS TEpeueHb HCIONB30BAHHBIX B paboOTe PEaKTUBOB,
puOOpOB, OOOPYJIOBAHHS W MaTEPUAIOB; OIKMCAHWE METOJHK, JUTEpaTypHbIC HCTOYHHKHU
MeToauK. He creayeT BKITtoYaTh MaTepHalibl, He UCTIOJIh30BaHHBIC B paboTe.

4. Ob6cyxaeHue pe3yabTaToB

B nmanHOM pasnene mpUBOASTCS OCOOCHHOCTH MPOBEAEHUS pabOThl, B TOM YHCIE
OTKJIOHEHHUS OT OOIICTIPUHATHIX METOJUK, OOYCIIOBJICHHBIE OINMOKaMH B TIOCTAHOBKE,
MOTPEIIHOCTSIMH TIPH IPUTOTOBJICHUH PACTBOPOB, PEAKTUBOB H T.JI., IPUBOJIATCS KATHOPOBOYHBIE
rpaduku u pacdeTsl. JlaeTcs onrcaHue U 00CYKICHUE PE3yIbTaTOB pabOTHI, JaTa MPOBEICHHOTO
WCCJICTOBAHMSI.



5. BeiBosBI

Kpurepuu onenuBanus pedepara:

- OleHKa «OTJIMYHOY» BBICTABIISIETCS B TOM cliydae, eciii B pedepare MOJIHOCThIO PaCKPhITa
TeMa, IMPOAHAIM3UPOBAHO COBPEMEHHOE COCTOSHHUE BOIIPOCA, MaTepuaj H3JI0KEH JIOTUYHO,
[IOCJIEI0BATEIbHO, IMPUBEACHO He MeHee 10 nuTepaTypHbIX HCTOYHHMKOB (Cpeau KOTOPBIX
npeobjagaeT JuTepaTypa 3a MmociaeaHue S ner), pedepaT opopMiIeH B COOTBETCTBHUU C
TEXHUYECKUMHU TPEOOBAHUSIMHU, IPEABSIBISIEMBIMH K TAKOTO POJia paboTam.

- OneHKa «xXOpoIIIoy - TeMa PAcKphITa, MPUBEICHO JOCTATOYHOE KOJIMYECTBO MaTepuasa, HO
IpH 3TOM MaTepuall B HEJOCTATOYHOW CTENEHU NPOAHAIM3HPOBAH aBTOPOM, odopmiieHHE
pedepaTa COOTBETCTBYET TEXHUUCCKUM TPEOOBAHUSIM.

- OLleHKa «y/IO0BJIETBOPUTEIBHO» - TEMa PACKPBITA MOBEPXHOCTHO, MaTepUall MPUBEICH KaK
npocTasi KoHcTatanus (akToB, HE MPOAHAIM3UPOBAH, B O(QOPMIICHHH HUMEIOTCS TEXHUYECKHE
HEJIOCTATKH, CIIUCOK JIMTEPATYPHI COACPKUT MEHEE 5 UCTOUYHUKOB.

- OneHka «HEYJIOBJICTBOPUTEILHO» - T€Ma HE PACKpbhITA, CKYJIHBIM 00bEeM MpPHUBEICHHBIX
MaTepHaioB.

Yemuwiii 0oknao — 3to coobuienue B Tedenne 10-15 MuH, B KOTOPOM CTYACHT B JJAKOHHUYHOM
dbopmMe TOJKEH U3JI0KUTh MaTepHall IO COOTBETCTBYIOICH TeMe, MPUIEPKUBAACH CIEAYIOIIETO
IJlaHa: BBEJCHHE, OCHOBHAs 4acTh, 3akKitOYeHHE. JIOKaj COMpOBOXKTACTCS IPE3CHTAILMCH,
OTpaXKaIOIIEe OCHOBHBIE TOJIOKEHHUSI MO COOTBETCTBYIOIIECH TEM€, BKIIIOYAIONICH HarJIsIIHBIC
MaTepuaibl (cxeMbl, TabauIel, GoTo U T.1.). [lo oKkOHUaHUU TOKIaAa CTYEHTY 3aJJal0T BOPOCHI,
KaK MperojaBaTeib, TaK U CTYACHTHI, HA KOTOPbIC JOKJIATYUK JODKEH JaTh MCUEPIBIBAIOIINE
OTBETHI.

Kputepuu onieHMBaHUs YCTHOTO JOKJIA/A:

- OueHka «OoTIMYHO». B JOKJale MOJHOCTBIO pacKphiTa TeMa, MNPOAHATU3UPOBAHO
COBPEMEHHOE COCTOSIHME BOMNPOCA; CTYACHT CBOOOJHO BIAJCET MaTepUalioM, M3JaraeT ero
JIOTUYHO, MOCJIEI0BATENBHO, JTAKOHUYHO, COOJII0asi OCHOBHBIE MpaBUiia KyabTyphl peun. Jloknan
COTIPOBOXIACTCS MPE3CHTAlMe, KOTopas OTpakaeT OCHOBHBIC TIOJIOKEHHUS  JIOKJaja,
Mpe3eHTAIMs COCTaBIIeHA TPAMOTHO € COOJIIOICHHEM OOMIMX TpeOOBaHMM, MPaBUI MIPUPTOBOTO
odbopmiieHUs, mMojgayu Tpaduueckoro maTrepuaia, UMEIOTCS CChUIKM Ha TMpHUBEIEHHBIE (OTO,
PUCYHKH, CXEMBI U T.J., IPUBOJUTCS CIIUCOK MCIOIB30BaHHOM nuTepatyphl. [Ipu obcyxaenun
JIOKJIaJia CTY/ICHT JIae€T UCUEPIBIBAIOIINE, APTYMEHTUPOBAaHHbIE, KOPPEKTHBIE OTBETHI HA BOITPOCHI.

- OueHka «xopoiio». TeMa packpbiTa, IPUBEICHO HOCTATOYHOE KOJIMYECTBO MaTepuaa, HO
MIPU 3TOM MaTepHasl B HEJJOCTATOYHOUW CTETICHH MpOaHAIM3UPOBaH aBTOpoM. [Ipe3enTanus He B
MOJTHOM CTETMEeHH COOTBETCTBYET OOImIMM TpeboBaHusM. OTBETHI CTYAEHTAa HE Ha BCE BOMPOCHI
SIBJISIFOTCSI MCUEPTIBIBAIOIIIUMHU U apTyMEHTHPOBAHHBIMH.

- OueHka «yJIOBJIETBOPUTENIbHO». TeMa packpbiTa HE MOJHO, MaTepuall MPUBEAECH Kak
nmpoctasi KoHcTaranusi (akToB, HE MPOAHAIU3UPOBAH, CTYJEHT IOKA3bIBAET IMOBEPXHOCTHHIC
3HAHUSA. [Tpe3eHTanMsi YaCTUYHO COOTBETCTBYET YCTaHOBIEHHBIM TpeboBanusM. [Ipu
00CYXJICHUU JIOKJIaJa CTYIACHT HE BCerJa JaeT TNpaBUIIbHBIC, MCUYEPIIBIBAIONINE OTBETHI HA
3a/1aBa€Mbl€ BOIIPOCHI.

- Omenka «HEYAOBIECTBOPUTENbHO». Tema moKjIaga HE PACKphITA, CKYIHBIM 00BEM
MPHUBEICHHBIX MaTEPHUaJoB; Mpe3eHTalus OTCYyTCTBYeT. [Ipu oOCyKaeHNN J0KIaaa CTYACHT He
JIa€T OTBETHI UJIM OHU HE COOTBETCTBYIOT 33/IaHHBIM BOIIPOCAM.

4.5. IllpumepHasi TeMaATUKA KYPCOBBIX padoT (MPOEKTOB): HE MPEIyCMOTPEHBI YICOHBIM
IJIAHOM.



V. YYEBHO-METOAUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE
JUCHHUIIJIMHBI

a) nmepeYeHb JUTEPATYPHI
bannuka @.-I'. Xumudeckue u OMOJOTUUECKHE CEHCOPBI: OCHOBHI U TpUMeHEHUs [ TekcT]
: HayuHoe usnanue / @. -I'. banuka ; nep. ¢ anrn. M. M. Jlazep ; pen. B. A. Illy6apes. - M.
: Texnocdepa, 2014. - 879 c. - ISBN 978-594836-380-6 (2 3k3.)+
Hano6uorexunonoruu [ Tekcr] : mpaktukym / pen. A. b. Pyoun. - M. : bunowm. Jlaboparopus
3HaHui, 2012. - 384 c. - ISBN 978-5-9963-0627-5 (17 3x3.)+
Ouznko-xuMuueckue Metosl B onosorun / B. I1. CanoBapoBa, A.A.IlpucraBka,
H.JI.benbkoga, I'. B. IOpunoBa, O.A.bepcenesa; noa pen. B.I1.CanoBapoBoii. - UpkyTck
:M3n-8o UI'Y, 2013. - 295 c. - ISBN 978-5-9624-0806-4 (50 3k3.) .+
I'yceB, Anekcannp lBanoBuu. HaHomarepuanbl, HaHOCTPYKTYpbI, HAHOTEXHOJOTUHU
[Onextponnsiii pecypc] / A. WU. T'yceB. - DNEKTpOH. TEKCTOBbIE OaH. - MoOCKBa :
duzMarTiur, 2009. - 416 C. : W - Pexum JlocTyna:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=2173. - BBC "Jlansp'".
HeorpaHuy. aoctyi. - ISBN 978-5-9221-0582-8
Wnrommmn, B. A. Hanomarepuainsl [DneKTpoHHBIH pecype| : yueOHOe mocobue / B. A.
WnrommH. - DnekTpoH. TekcToBble AaH. - HoBocubupck : HI'TY, 2019. - 114 ¢. - 3BC
"Jlanp". - Heorpaawuy. nocryt. - ISBN 978-5-7782-3858-9
VYuncon K. IIpuHiunel 1 MeToabl OMOXUMHUH U MOJIEKYISIPHOU OMOJOTUU [ DNEKTPOHHBIN
pecype] / K. Yuncon, JIx Youkep. — M. : bunom. JlabopaTopus 3Hanuii, 2013. - 848 c.
Pexxum nocryna: ObC "U3snarensctBo "Jlanp". - Heorpanuu. gocryn. - ISBN 978-5-9963-
2126-1+

0) nepuogUYecKHe U3TAHUS

«buorexHonorus», «MonekynspHas Ouonorus», «llpuknagnas Ouoxumus u

MUKpPOOUONIOTUS», «AHTUOMOTUKA W XHUMHOTepanus», «Mukpobuonorus», «MonekymspHas
OMOJIOTHS» U .
B) 0a3bl JaHHBIX, HHGOPMAIMOHHO-CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI

1.

http://www.protein.bio.msu.ru/biokhimiya/index.htm - WuTepuer BEpCHs
MEXYHAPOIHOTO JKypHajla 0 OMOXMMUU U OMOXMMHMUYECKUM acleKTaM MOJEKYISIpHOU
Ouonoru, OMOOPTraHNYEMCKOM XUMUHU, MUKPOOHOIOTHH, UMMYHOJIOTHH, (PU3NOIOTUN U
O6uomenMIMHCKHX Hcccnenoanuil. Crateu B pdf-gopmare.

http://tusearch.blogspot.com - TIoWCK 2JIEKTPOHHBIX KHUT, ITYOJMKAIUWA, 3aKOHOB,
['OCToB Ha caiiTax HayYHBIX 2JIEKTPOHHBIX OMOIMOTEK. B monckoBuke 0ToOpaHbl JTydIiye
610IMOTEKH, B OOJIBIIMHCTBE KOTOPHIX MOKHO CKayaTh MaTepHalibl B TOJHOM 00beMe 0e3
peructpand. B cnHMcok BKJIIOYEHBl OMONMOTEKM WHOCTPAHHBIX YHHBEPCHUTETOB MU
Hay4HBIX OpraHU3aLHMN.

http://elibrary.ru/defaultx.asp - Hayunas osnexTpoHHas OuONIMOTEKa, KPYMHEHIIHIA
poccuiickuii THOOPMAIIMOHHBI TIOPTad B 00JacTH HAYKH, TEXHOJIOTUH, MEIWIIMHBI H
o0pa3oBaHus, coiepKauid pedepaTsl U MOJTHbIE TEKCTHI Oosiee 12 MIIH HAy4YHBIX cTaTel
U MyOJIMKaIHi.

http://6years.ru/index.php - moptan 6ecruiaTHOH MeIUIUHCKONW MH(POPMALIUHU, CONEPKUT
00JbIIOE KOJMYECTBO KHUT, Y4EOHBIX MOCOOMH OMOXMMHUYECKOW U OHOpU3NYECKOM
HaIpaBJIEHHOCTH.

http://molbiol.ru/protocol/ - omnucanue OOJBIIOrO KOJIMYECTBA (U3HKO-XUMHUYECKHX U
MOJIEKYJISPHO-TeHETUYECKUX METOJIOB.

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

http://www.molecularcloning.com/ - mpotokonsl MeTo10B A Laboratory Manual. Joseph
Sambrook and David W. Russell.



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/

8. http://www.protocol-online.org/ - CaliT coaepXHUT XOpOIIO CTPYKTYPHPOBAHHYIO
KOJUICKITMIO CCBHUIOK Ha MPOTOKOJIBI METOJIOB (B OCHOBHOM, Pa3JIMYHBIX JIA0OPATOPHIL).
Nmeetcst TeMatndeckuit Gopym.

9. http://www.donnu.edu.ua/chem/student/methodic/phys _methods/ -  kuura  A.H.
[ennpuka « THCTpYMEHTATLHBIE METO/IBI HCCIICTOBAHUS B OMOXIMUID)

0) 6a3bl OAHHBIX, UHGOPMAYUOHHO-CHPABOUHDBIE U NOUCKOBbIE CUCHIEMbL

1. https://www.sciencedirect.com — 0a3a JaHHBIX AHIJIOS3BIYHONW HAYYHOH HEPUOIUKHI
ScienceDirect uznarensctBa Elsevier, npegocrapiser OecriaTHBIN JOCTYN K aHHOTAIIUSAM BCEX
nyOnuKanui, coaepxkamuxcs B 6ase, u k 6onee 1,2 MITH. MOJHBIX TEKCTOB CTATEH.

2. http://elibrary.ru/defaultx.asp - Hay4Has dSJeKTpoHHas OWONHMOTEKa, KPyHMHEHIITHI
poccuiickuii MHGOPMAIMOHHBIM TOpTal B O0JIACTH HAYKH, TEXHOJOTHH, MEAWIMHBI U
o0pa3oBaHus, coliepKaiuil pedepaThl U MOJHBIC TEKCTHI HAYYHBIX CTATCH U MYOJIUKAIUIA.

3. https://cyberleninka.ru — poccuwiickas Hay4yHas OQJICKTpOHHas  OWOIMOTEKa
«KubepJlennnka.

4. https://www.researchgate.net — OecruiatHas comuanbHas ceTh ResearchGate ms
COTPYZHUYECTBA YUEHBIX BCEX HAYYHBIX JUCIUILINH, BKIFOYACT TAKUE CETEBBIC IPHIIOKCHHSI, KaK
CEMAaHTHYECKUH IOWCK, COBMECTHOE WCIIOJNb30BaHUE (hailioB, OOMEH ITyOJMKaIMsIMH,
TeMaTndeckue (OpyMbl, METOIOJIOTHUECKHIE TUCKYCCHH U TaK Jlaiee.

5. Hayunas Dnextponnas bubmmoreka http://www.e-library.ru

6. HWudopmanmonnas cuctema «EquHOe OKHO JJOCTYIAa K 00pa30BaTEIbHBIM PECypcam»
(http://window.edu.ru)

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

8. Db Mzmarenbckoro meHTpa «Axamemusi». Anpec mocryma: http://www.academia-
moscow.ru

9. http://tusearch.blogspot.com - Ilouck >I€KTPOHHBIX KHUT, ITYOJMKAIUWA, 3aKOHOB,
['OCToB Ha caiiTax Hay4HBIX TEKTPOHHBIX OMOIHOTEK.

10. GoogleScholar —IlouckoBas cuctema 1o Hay4YHOH JIUTEPATYpE.

11. ScienceResearchPortal - Hay4ynas mnouckoBas cHCTeMa, OCYIIECTBIISIONIAS
MIOJTHOTEKCTOBBIM TOMCK B JKypHAJIaXx MHOTHX KPYIHBIX HAYYHBIX H3/IaTENIbCTB, TaKUX Kak
Elsevier, Highwire, IEEE, Nature, Taylor&Francis u ap. Vet cratbu 1 JOKYMEHTBI B OTKPBITBIX
HayyHbIX 0a3zax naHHbIX: Directory of Open Access Journals, Library of Congress Online Catalog,
Science.gov u Scientific News.

12. ttp://www.fao.org/publications/sofa/ru/ Caiit MIPOJIOBOJILCTBEHHOM u
cenbcKoxo3saiicTBeHHoM Opranuzanun OObeMHEHHBIX HAIUH.

13. http://www.rosreserv.ru -CaiiT ¢heZiepaibHOr0 areHTCTBa M0 TOCY1apCTBEHHBIM PE3EPBaM.

14. http://mcx.ru -CaliT MUHUCTEPCTBA CEJIbCKOTO X03s1iicTBa PO.

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

IPO/I0BOJILCTBEHHOM Oe3omacHocTu Poccuiickoii @eneparui.

16. http://ecfs.msu.ru- EBpazuiickuii 1ieHTp MO IPOIOBOJILCTBEHHOM 0€30MMaCHOCTH.
17. http://www.fao.org-- IIpomoBONBCTBEHHAs W CEIHCKOXO3AWCTBEHHAs OpraHU3allus

O0bennHeHHbIX Haruii.

I. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCIHUIJINHBI
6.1. YueOHo-1a00paTopHOE 000pYy/A0BaHUE:
MarepuanbHO-TEXHHUECKOE obOecrieueHue aucHUIuinHbl  «HoBble  OuoOMaTepualibi»
0a3upyercs Ha CIIEAYIONINX pecypcax:
Ayoumopus 0na npoeedenus 3aHAMUL TeKYUOHHO20 MUNA
Aynutopus obopyaoBaHa: cneyuanusuposanroli (yaeOHON) mebenvio Ha 12 TOCaTOUHBIX
MecT; o0opynoBaHa mexnuueckumu cpedcmeamu odyuenusi: Ilpoextop Epson EB-X03, Dkpan


http://www.protocol-online.org/
http://www.donnu.edu.ua/chem/student/methodic/phys_methods/

ScreenMedia, Jlocka aynuTopHas MejioBasi, MarHuTHasi, Jlaboparopusi OpraHM4ecKoO XUMHH -
[lIxad BeITsDKHON AD-221"- 2 miT., Xumudeckuit mkad (cremiax) -1 mr., JlabopaTopHsblii cTo
C BBIKATHBIMH TyMOamu — 5 mT., XOJOAWIbHUK «MHUHCK» - 21IT., AMMapar Ajs BEPTHKAIHHOTO
anextpodopesa — 1 mr., Bakyymusiii ucnapurens PBO-64 — 1 mt., Bonmemerp BY-15 — 1 mr.,
Hesunterpatop Y-20 — 1 wt., U3mMeputesnb HOHHBIX CONPOTHUBICHUM (MMIienanca) - 1 mit.,
Hcrounnk mnwutanus ais anektpodopesa "Dnpd" — 1 mr., Ocummwiorpad yHHBEpCATbHBIN
neyxiydeBoit C-55 — 1 mr., Tepmocratr TC-80 — 1 mrt., Hentpudyra K-24 — 1 mr., Leatpudyra
MIIB-310 — 1 mt. Hoyroyk Lenovo G580 — 1 mT. cayxanmumu I IPEACTaBICHHUS Y4eOHOU
uHpopManuu OonbmIOW ayauTopuum To gucuuiuinHe «HoBble Ouomarepuamnbl». yuebHO-
HA2NAOHLIMU NOCOOUAMU, OOECTIEUMBAIOIIMMU TEMaTHYECKHE WLIIOCTPALMKU 10 UCIUILINHE
«HoBple Onomarepuanb»: MPe3eHTAUH B KOJIUYECTBE 4 IIT.

Ayoumopus 05 nposedeHus 3aHAMuL NPAKMuUYeckKo20 munad

Aynuropust o0opyoBaHa: cneyuaiusupogantoi (yaeoHoi) mebenvro Ha 12 mocagoqHbIX
MeECT; 000py/Z0BaHa TEXHHUYECKUMU cpedcmeamu obyuenus: IIpoextop Epson EB-X03, Dkpan
ScreenMedia, Jlocka ayauTopHast MenoBasi, MarHuTHas1, Jlaboparopusi OpraHu4ecKOil XUMHH -
[lIxad BeITsDKHON AD-221"- 2 miT., Xumudeckuit mkad (cremiax) -1 mr., JlabopaTopHbIii cTo
C BBIKATHBIMH TyMOamu — 5 mT., XOJOIWIBHUK «MHHCK» - 21IT., AmNMapar Jjs BEPTUKAIBHOTO
anekTpodopesa — 1 wr., Bakyymusiit ucnapurens PBO-64 — 1 wr., Boasmerp BY-15 — 1 mr.,
Hesunterpatop YI-20 — 1 wmt., U3mMeputesnb HOHHBIX CONPOTHUBJICHHUN (MMmIieqanca) - 1 miT.,
Hctounuk mnutanus ans snekrpodopesa "Onbd" — 1 mr.,, Ocuumiorpad yHHBEpcaabHBIN
meyxiydeBoit C-55 — 1 mr., Tepmocrar TC-80 — 1 mrt., Henrpudyra K-24 — 1 mr., Llearpudyra
MIIB-310 — 1 wt. Becsl ananutuueckue HR-200 — 1 mr., Becsl naboparopasie OHAUS — 2 miT.,
pedpaxtomerp UPD 454B62M — 1 wr., peppakromerp YPII — 1 mr., porosnekrpokaiopumerp
KF 77 — lwmrt., uentpudyra nadoparopnas OIIK-8 — 1 wr., nenrpudyra gadbop-1, MEAUIINH-A,
HactonbHas L[JIa 16 ¢ Mukponporec-Hoi cuctemoii ynpasi — 1 mrt., ciekrpodoromerp CD-2000,
depmentep Minifors Speco Oakrepuanbhblii — lmT., Tepmoctar WB4MS BoaHbll /c
nepememmBanuem/ - 1 wr., Tepmocrar TC-1/80 CIIY — 1 wT. cayxamuMu Ais NpeAcTaBIeHUs
yueOHoI nHpopManuu OOIBIION ayAUTOpHH 1o AucuuIuinHe «HoBble OnoMaTepuamb».

Komnvromepnoiti knacc (yuebnas ayoumopusi) O epynnogulx U UHOUBUOVALbHBIX
KOHCYTbmayul, meKyujeco KOHMpPOAs U HPOMENCYMOYHOU ammecmayuy, OpeaHu3ayuu
camocmoamenvHol pabomoel. Aynutopuss 000pyIOBaHA: CHEIUATU3UPOBAHHON (yueOHOI)
Mebenbio Ha 20 MocaJoYHbIX MECT, TOCKOW MENOBOIi; 000pyA0BaHa TEXHUYECKHUMH CPECTBAMU
o6yuenusi: Cucremunii  0s10k PentiumG850, Mouutop BenQ G252HDA-1 mr.; CucremHbIn
ook Athlon 2 X2 250, Monutop BenQ G252HDA — 8 mr.; Cuctemusiii 6ok PentiumD
3.0GHz, Mounutop Samsung 740N — 3 mT.; Mono6sok IRU T2105P — 2 mr.; CuctemHbiii 610K
Pentium G3250, Monutop BenQG955 — 1 mt.; Cuctemusiii 610k Pentium G3250, Monutop
BenQ GL2250 — 1 wt.; Cucremusiii 610k Pentium G3250, Monutop Samsung T200 HD — 1 mwit.;
Cuctemnslii 610k Pentium G3250, Monutop Samsung T190N — 1 mit.; Cucremusiit 6110k Pentium
G3250, Monutop Samsung 740N — 1 mt.; [Ipoekrop BenQ MX503; skpan ScreenVtdiaEcot.C
HEOTPaHMYEHHBIM JOCTYNIOM K ceTu MHTepHeT u obecredyeHHueM J0CTyla B DJIEKTPOHHYIO
nH(pOPMAITMOHHO-00Pa30BATENHHYIO CPEly OPraHU3AINH.

Jlabopamopusi  Ouoxumuu  u  Ouomexwonocuu.  Xpomarorpad  KUAKOCTHBIN
MUKpPOKOJIOHOUHBIN "Munuxpom-6"; Hanoporomerp Pearl - 1mrt; ®epmentep Minifors Speco
OakTepuaIbHBIN- | IT; CIy>KaIUMH TSI TIPEACTaBIeHUS y4eOHOW nH(pOpMauy MO JUCIUILINHE
«HoBble Onomarepuab»

6.2. IIporpammHoe oOecnieuenme:
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). JToroBop Ne03-016-14 ot 30.10.2014r.



e Kaspersky Endpoint Security mans 6usneca - Crangaptasiii Russian Edition. 250-499.
®opyc Kortpakt Ne04-114-16 ot 14n056ps 20161 KES. Cuer NePCI[3-000147 u AKT ot
23H0516ps 20161 JIn. Ne1B08161103014721370444.

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

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

e Office 365 mpodeccuoHabHBIN TUTIOC I ydamuxcsa. Homep 3akaza: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.

6.3. Texnnuyeckme H 3JIEeKTPOHHbIE CPeICTBA:
IIpe3eHTanmu no OTAEIbHBIM TEMAM Kypca;
Cucrema 3IIeKTpOHHOTO TECTUPOBaHMA Ha 0a3ze oOpazoBarenbHOro nopraia Educa

VII. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

Jia  ocBoeHuss aucuuiiauHbel «HoBble Ouomarepuaibl» MNPUMEHSIOTCS — CIENYIOIINE
00pa3oBaTesIbHbIE TEXHOJIOTHHU:

- Unghopmayuonnas nexyus. Jlekuns —3To CKaToe U3JI0KEHUE OCHOBHBIX HAay4YHBIX (DaKTOB,
4yTo sBIseTcs 0a3oil Uil aHanM3a PacCyAECHUH, OLIEHOK.

- Jlexyus-euzyanuzayus. YUUT CTYJIEHTOB IpeoOpa3oBbIBATh YCTHYI0 U INHCbMEHHYIO
UHPOPMALIKIO B BU3YaJIbHYIO (pOopMy, 4TO GOpMUPYET y HUX NPO(EeCCHOHATBHOE MBIIUIEHUE 32
CYeT CHCTeMAaTH3allMM U BBIJCJIICHUA Haubolee 3HAYMMbIX, CYIIECTBEHHBIX AJIEMEHTOB
cojepxaHus oO0ydeHus. 3ajgaya IperojaBaTess MCIOJb30BaTh Takue (OpPMbl HArJSAHOCTH,
KOTOpPBIE Ha TOJIBKO JOMOJHSIOT CIIOBECHYIO MH(OPMAIUIO, HO U CaMH SIBJISIOTCS HOCHUTEISIMH
uHpopMaLny (CXeMbl, PUCYHKH, CIIAlIbI-IPE3CHTALUU, U T.I1.). DTOT BHJI JIEKLIUH Jy4dlle BCEro
UCIIOJIb30BaTh Ha JTale BBEJICHHS CTYACHTOB B HOBBIM pa3fel, TEMY IUCLUIUIMHBIL.

- [Ipobnemnasn nekyusa. B otinuure oT conpepkaHus MHPOPMALMOHHOM JIEKIHMH, KOTOpOE
npejyiaraeTcsl IpernojaBaTesieM B BHJAE W3BECTHOrO, MMOAJIEXKAILIEr0 JIHUIIb 3alIOMUHAHHUIO
Mmarepuaia, Ha MpoOJeMHON JIeKIMHM HOBOE 3HAHME BBOJUTCS KaK HEM3BECTHOE IS
oOyuaromuxcs. IIpoGieMHas nekuus HauMHAETCS C BOIPOCOB, C IMOCTAHOBKU IPOOJIEMBI,
KOTOPYIO B X0/1€ M3JI0KEHUS MaTepralia He0OOXOAUMO PELIUTh. JISKIUs CTpOUTCS TAKUM 00pa3oMm,
YTO TO3HaHMSI oOOydarolerocs NpUONMMKAIOTCS ~ K TOMCKOBOM,  McCCIen0BaTeNIbCKOU
JeSITeIbHOCTH. 371€Ch YUAaCTBYIOT MBIIIJICHHE OOYYarollerocsi U ero JUYHOCTHOE OTHOIICHHE
K yCBaBa€MOMY MaTepHuaiy.

- Jlexyus-6eceoda. Ilpenmonaraer HEINOCPEACTBEHHBIN KOHTAKT MpENojaBaTelss C
aynutopueit. [IpeumyInecTBo JIeKIMu-0ece bl COCTOUT B TOM, YTO OHA IMO3BOJIAET MPUBJICKAThH
BHUMaHHE CTY/IEHTOB K HaubOoJiee Ba)KHBIM BOIIPOCAM TEMBI, ONpPEIENATh COJAEp)KaHHE U TeMIl
U3JIOKEHUST yu4eOHOro MaTepualia ¢ yueToM OCOOEHHOCTEH CTYEHTOB.

- [Ipaxmuueckue 3anamus — 3TO 3aHATHE, IPOBOJANMOE 110/l pPyKOBOICTBOM IIpENOaBaTels B
yueOHOW ayAWTOpPHM, HANpaBICHHOE Ha YIiayOJeHHe HayYHO-TEOPEeTHYEeCKHX 3HaHUM U
OBJIQJICHUE OIPECIIEHHBIMH METO/IaMU CaMOCTOSITENIbHONW pPabOThl, KOTOpoe (OpMHpYeT
npakTuueckue ymeHus. OgHol u3 GopM NPaKTUYECKUX 3aHATUNH B BY3€ SIBJISETCS CEMHMHAp.

- Cemunap-uccnedosanue. TeXHONOTHSI TPOBEJCHUS TaKOTO CEMHHapa MOXET ObITh
pa3IMyYHOM, B 3aBUCUMOCTH OT TOT'0, KAKOM METO/T 3aJI0KEH B €r0 OCHOBY. B paMkax AMCHIUIIIMHBI
«OKOJIOTHSI MUKPOOPTaHU3MOB)» MPOBOAUTCS CEMHHAp C IMOATOTOBKOM M 3aCIyLIMBAaHUEM
pedeparoB MO aKTyalbHBIM MpoOJeMaM TEOPHUHM U TMPaKTUKM U TOCIEAYIOIIUM HX
00CYyXKIIEHUEM.

- Konnokeuymsl — BUJ y4eOHOTO 3aHSTHS, IPOBOJAUMOIO C LEIbI0 MPOBEPKH U OLIEHUBAHUS
3HaHU#M ydammxcs. KolJokBHYM MOXXET NpOBOJUTHCS B (opMe HMHIMBHIYaJbHOH Oecebl
IpenojaBaTesiss co CTYAEHTOM WJIM KaK MacCoBBIA ompoc. B xone rpymmoBoro oOcyxaeHHs
CTYJEHTBI Y4aTCsl BBICKAa3bIBATh CBOIO TOUKY 3PEHMSI 10 OIIPEJIEIIEHHOMY BOIIPOCY, 3alUIIATh CBOE
MHEHHE, IPUMEHSS 3HaHUs, [T0JyYCHHbIE Ha 3aHATHUSAX 110 IpeaAMETY. B Xo/e KoiokBryMa Takxke



npoBepstoTcst pedepatsl, Apyrue MUCbMEHHbIE pabOThI CTYIEHTOB, IPOBOIUTCS 3acCIyIlINBaHUE
JOKJIaJI0B.

- CamocmosamenvHas paboma cmyoenmos (cM. 1.4.4).

- Jlucmanyuonunvie  obpazosamenvHvle  mexHonoeuu.  llon — TUCTAaHIIMOHHBIMU
00pa3oBaTebHBIMU TEXHOJIOTUSMH TOHUMAIOTCSI 00pa30BaTeNIbHBIE TEXHOIOTHH, pEaTU3yeMble B
OCHOBHOM C NpPUMEHEHUEM HH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHBIX ceTeil. [Ipu ocBoeHuun
JUCHUTUTMHBL « DKOJIOTHSI MUKPOOPTaHU3MOBY UCIIOJIB3YIOTCS CIIEAYIOIINE TEXHOIOTHH:

" KeiicoBasg TexHolorua — ¢opMmMa JUCTAHIIMOHHOTO OOydYeHHus, OCHOBAaHHas Ha
IPEOCTaBICHUH O0ydJaromMcs HH(GOPMAIIMOHHBIX 00pa30BaTENbHBIX pPECYpCOB B BHJE
CHEIHUAIM3UPOBAHHBIX HA0OpPOB y4eOHO-METOAMYECKUX KOMILUIEKCOB C HCIOJIb30BaHHUEM
pa3IMYHBIX BUAOB HOCUTENEH HHPOpMAaLnu (KEeHCoB);

" HMHTEPHET-TEXHOJIOTHS — CIIOCO0 MUCTAHIMOHHOW mepeaadyu MH(OpMAalUK, OCHOBAHHBIM
Ha HMCIIOJIb30BaHUH TII00ATBHBIX U JIOKAJIBHBIX KOMIBIOTEPHBIX CETEH ISl oOecreueHus: Jo0CTyna
oOydaromuxcsi K HH(POPMAIMOHHBIM 00pa3oBaTeNbHBIM pecypcaM U s (opMHUpOBaHUS
COBOKYITHOCTH METOJUYECKUX, OPTraHU3allMOHHBIX, TEXHUYECKHX W MPOrPaMMHBIX CpEICTB
pealu3allud W yIpaBieHHs Y4YeOHBIM IPOLIECCOM HE3aBUCUMO OT MeCTa HaXOXACHUS €ro
cyonekToB. Ucnonb3yercs O6paszoBarenbublii moptan UI'Y - educa.isu.ru.

VIII. OHEHOYHBIE MATEPHUAJIBL IJI51 TEKYIIEI'O KOHTPOJISL U
IMPOMEXYTOYHOU ATTECTALIUA

8.1. OueHoYHbBIE CpelncTBa JUIsl BXOJHOTO KOHTPOJNs (MOTYT OBITh B BHJE TECTOB C
3aKPBITHIMU WM OTKPBITBIMH BOIIPOCAMHU ).

Ipumepnsiii nepeyeHb 60NPOCO8 K 6XOOHOMY KOHMPOTIO

l. OO6m1as xapakTepucTruKa OUOMOJIUMEPOB.

2. buonoruueckas poias 6€IKOB, YIIIEBOAOB, JIUIHIOB B )KUBOM OpraHU3MeE.

3. CtpoeHue u peakIMOHHasl CIIOCOOHOCTh OMOIOIMMEPOB, ABISIOIIUXCS CTPYKTYPHBIMU
KOMITOHEHTaMH KJIETKH.

4. Xumuueckue U (U3MYECKHE B3aUMOJCUCTBUSI B OWOOPTraHUYECKHUX MOJICKYJax.

XUMHUYECKUE PEAKIUH, XapaKTePU3YIOIINE B3aUMOCBS3b CTPYKTYPbhl OPTaHHUYECKHUX BEIECTB U X
OHMOJIOTUYECKOTO JIEHCTBUS.

5. DU3NKO-XUMUYECKUE METOABI IIPU HCCIEJOBAHUM CTPYKTYPBI CIOKHBIX OPraHMYECKHX
COCTUHEHUH.

6. Bosmoxnoctun Meronos SIMP, UK cnexrpockonuu mpu peleHuu 3a1ad yCTaHOBJICHHUS
CTPYKTYpbl OMOTIOINMMEPOB.

7. Onextpodopes HykaenHoBbIX kucioT (HK).

8. Onektpodope3 OENKOB.

9. XapakTepucTuka U Kiaccupukanus (U3NKO-XUMHUECKUX METOJI0OB OOHapyX eHHs,
BbIJIETICHUS ¥ UICHTU(PUKAUU OHOTIOIUMEPOB.

10.  Omnpenenenue (QpyHKIMOHAIBHOW aHHOTAIMM T€HOB M reHOMOB. Llenb ¢yHKIMOHATBHON
aQHHOTAlINH.

11.  Ilouck cXOKHUX MOCJIEAOBATENFHOCTEHN C N3BECTHBIMHU (QYHKIMAMU. [IpUHIIUTIBI, OCHOBHBIE
MOJIXO/Ibl U UHCTPYMEHTHI.

12.  Tlouck (pyHKIMOHATBEHO CXO/AHBIX MOCJIEA0BATENILHOCTEH B JPYTrUX T€HOMAX.

13.  Huctpymentsl (0a3bl 3HaHM, MporpaMmbl, VHTepHET-cepBUCHI) AJII MOMCKA CXOXKHX
MOCJIEI0BATENBHOCTEN C U3BECTHBIMU (YHKIIUSMHU.

14.  BeposiTHble OWIMOKKM TpHU MNOHUCKE (PYHKIHMOHAIBHO-CXOAHBIX MOCIEI0BATEIHHOCTEH:
HapyleHHe OMOJIOTHYECKOr0 CMbICIIA, SKCIIEPUMEHTAIbHBIE OIIMOKH.

15. CpaBHUTENBHBIN (PYHKIIMOHAIBHBIN aHATIN3 TEHOMOB.

16.  CrocoObl 1 METOBI IKCTIEPUMEHTAILHOTO OATBEPIKICHHS MTPe/ICKAa3aHui.

17. OrneHKa MPaBUILHOCTY MPEICKa3aHU .



1 8 OCHOBHBIC MOJICJIBbHBIC OpF AHNU3MbI JUIA BKCHepI/IMeHTaHLHOFO HOI[TBep)K,ZleHI/IH
NpeICKa3aHu .

19.  TpaHCreHHbIE U AMUT€HETUUYECKHE SIKCIIEPUMEHTBHI.

20. MeTo/1bl BBIKJIFOUEHHUS SKCIIpeccur reHoB Ha ypoBHe PHK.

21.  IIpuHOMOBI OpeAcKa3aTeIbHOTO (PYHKIHMOHAIBHOTO aHAIN3a OTUMOpPU3MA.

22. Crpoenue renoB. IlceBmorenwr, perymsaropnas MPHK, PHK-untepbepenmus wu
MukpoPHK.

23.  AHaiM3 HOBBIX pEryJATOPHBIX 3JIEMEHTOB W  MOTHBOB IO  HYKJICOTHIHBIM
[IOCJIEZI0BATEIBHOCTSIM.

24. AHaJM3 peryJaTOpHbIX 3JIEMEHTOB, peryaupyromux npoueccuar PHK.

25. AmuHOKHCTOTEL. WX pa3sHooOpasue, cBoiicTBa M Kiaccupukanus. OU3NKO-XUMUYECKUE
CBOMCTBAa aMHUHOKHCIIOT.

26.  OOpazoBanue nentuAHOM cBs3u. IlepBuuHas cTpykrypa Oenka. YTJbl, ONpeAessionme
IIPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIBI.

27.  KondopmannoHHas NOJBMKHOCT NENTUAHOTO 3BEHA, POJIb CTEPUUECKUX OTPAHUYCHUH.
28.  @®yHKUMH U pazHOOOpasue OEIKOB.

29.  Metoapl cpaBHEHHUSI IEPBUYHOM CTPYKTYPHI OCIKOB. AJITOPUTMBI BEIPABHUBAHHS.

30.  Bropuunas cTpykTypa Oenka. BUubl BTOPHUHBIX CTPYKTYP.

31.  KondopmanuoHHasi MOTEHIUAIbHAS SHEPTHs OMOMakpoMmoiekyid. Bomopoansie cBsi3y,

ycnoBus oOpa3oBanus. ['uapodoOHbie U TuapopUIbHBIE B3aUMOJAEHCTBUSA. DIIEKTPOCTATUYECKHE
B3aUMOJICUCTBUS.

32.  ChupanbHble CTPYKTYpbl, HX XapaKTepUCTUKH, HpaBuUia o0Opa3oBaHUs, CBOWCTBA.
[Tepexobl cripaib-KIIyOoK.

33.  MOTHUBBI U JOMEHBI, UX IBOJIFOLIUOHHBIN CMBICIL.

34.  CnocoObl yKJIaJIKH 3JE€MEHTOB BTOPHUYHOM CTPYKTYpbl B rioOyine. CBopaunBaeMoCTb
rio0ynsl. Pazmep nomena. DHeprus 3apspkeHHON 4acTHIIbI B I100YIIe.

35.  OcobGeHHOCTH CTPOEHHUS INIOOYISIPHBIX, GUOPUILIAPHBIX U MEMOpPAHHBIX OEIKOB.

36.  OmnpezaeneHue TPETUYHON CTPYKTYpPHI B J1abopaTopun — TU(GpaKIMOHHbIE METOABI (B T.U.
PEHTIeHOCTPYKTYPHBIN aHanu3), AMP-cnekTpockomnusi.

37. MogenupoBaHie TPEeTUYHOM CTPYKTYpbl Oenka. IlpenckasaHue TPeTHUYHOM CTPYKTYpBI
Oenka — MOJIJIMPOBaHHE TOMOJIOTOB.

38.  IlogBmwxHOCTb O€nKOB M (hU3MYECKHE OCHOBBI UX KOH(POPMALMOHHOM H3MEHUMBOCTH.
O11eHKa MOJABHKHOCTH.

39.  CrpykrypHOoe BbIpaBHHMBaHHE OenkoB. Llenn m 3amauM CTPYKTYpHOIO BBIPABHHMBAHUS.
CoBMelieHe CTPYKTYp. AJTOPUTMBI CTPYKTYPHOTO BbIpaBHUBaHUSA. MeTO/bl OLIEHKH KauecTBa
BBIDAaBHHUBAHMSI.

40.  IIpoBepka kauecTBa CTPYKTyp OEIKOB: METPUKH, NMPUHLIMIMBI, 3adaud. lIporpammsl u
WHTepHeT-cepBUCHI TSl POBEPKU KAauecTBa CTPYKTYp OEJIKOB.

41. CailiTel CBA3BIBAHHSA W aKTHBHBbIE LEHTphl OenkoB. Mx xapakrepuctuku. Ilouck u
npescKa3zaHue MOJOKEHNs aKTUBHBIX LIEHTPOB OellKa.

42. [Ipenckazanue B3anMoIeHCTBHS OEITKOB ¢ OEITKaMU.

43.  IlpenckazaHue B3aMMOJEHCTBHS OEIKOB C HU3KOMOJIEKYISIPHBIMU COETUHEHUAMU: CIy4an

BBICOKOCTIEIIM(DHMUECKOTO  HU3KOCTICIU(PHUIECKOTO B3aMOICHUCTBHSI.

8.2. OueHouyHBbIE CpEACTBAa TEKYLIEr0 KOHTPOJSA (OPMHUPYIOTCS B COOTBETCTBUU C
[Tonoxenuem o 6aUILHO-PEUTUHTOBON cucTeMe YHUBepcuTeTa. HazHaueHne OlleHOYHBIX CPE/ICTB
TK - BeIsIBUTBH chopmupoBanHOCTh KomnereHuui [1K-2, TTK-3.

Temvl Ons camocmosamenvHou pabomsi
1. Tlpomecchl B3auMoI€HCTBUS MTOJIMMEPOB € )KUBBIM OPTraHU3MOM.
2. Knaccudukanus noauMepoB MeIMKO-OHOIOrHUECKOro Ha3HAYeHUs.
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OO6ume crocoObl MOIUGHUKAIMKM TOJIMMEPOB C LENbI0 YIYYLIEHUS COBMECTUMOCTH C
OPTaHU3MOM.

[ToBbimieHne  (PyHKIMOHAIBHOCTH  (PU3UOJOTMYECKH  AKTUBHBIX  CHHTETHYECKUX
HOJIMMEPOB.

[lpuMeHeHHe  MONMMEPHBIX  MaTepPHajJOB B  OMOTEXHOJOTHMSAX:  IMPOU3BOJICTBO
AQHTUOMOTUKOB, OYMCTKA ITPOMBIIUICHHBIX CTOKOB.

TexHoJOoTrHsI MPOU3BOJICTBA, CBOWCTBA U PUMEHEHNE HOHOOOMEHHBIX M POJICTBEHHBIX UM
HOJMMEPHBIX MaTEPUAIIOB.

B3anMoCBs3b CTPYKTYpbI OpraHMYECKUX BEIIECTB M X OMOJIOTMYECKOTO JICHCTBHSL.
XUMHYeCKUe peakluy, UMEIOIINEe aHAIOTHH B )KUBOM OPraHU3ME.

OcCHOBHBIE B3aUMOJICHCTBUSI OMOJIIOTHYECKUX TKaHEH ¢ MCKYCCTBEHHBIMH MaTepHaIaMH.

. CTpyKTypHO-(QYHKIIMOHAILHOE COOTBETCTBUE OMOJIOTHYECKOM TKAaHH U MCKYCCTBEHHOTO

MaTcpHralia Ha 'paHUIC TKaHb-UMIIJIAHTAaT.

. I/ICKYCCTBCHHBIG OpraHbl.

. Pazpymmenne Onomarepuana mocpecTBOM KJICTOYHBIX U (DEPMEHTATUBHBIX PEAKIIHH.
13.

Marepuass! Juig OMOJOTUHM U MEIULIUHBL: METAJUIOKEPAMUKA U KEpaMUUECKUe MaTepHUallbl,
HOJIUMEPbl MEJUIMHCKOTO Ha3HA4YeHMsl, HAHOKOMIIO3UTHBIE MaTepuaibl, T'MOpHUIHbIE
MaTepHabl.

WMnutanThl 1 IpoTe3bl. DHAOIpOTE3npoBaHye. buonHepTHBIE U OMOAKTHBHBIE METEPUAIIBI.

. OU3HOJIOTUYECKHU aKTHBHbBIC ITOJIUMCPHI. MOHeKy.]IﬂpHOC KOHCTPYUPOBAHUEC IMOJIMMEPOB C

pa3nuYHBIMU (YHIIMOHAIEHBIMU TPYIIIAMHU.
[TpuMeHeHHe NOIMMEPHBIX OMOMaTepHalIoB.
Hcnionp3oBanue OMO(DU3NIECKIX METOMIOB TSI MCCIIEAOBAHUS COCTOSTHUS OMOJIOTMIECKUX
00BEKTOB in Vvitro u in vivo.
[TpuOopb! 17151 AMarHOCTUKHU U JieueHus. IMnnanTupyeMble IpuOOpsl U CEHCOPBI.
OCHOBHBIE METOJIbl MCCIEIOBaHHUS MaTe€pUajoB M HPOLECCOB (CIEKTPOCKOIMHUYECKHUE,
30H10BbIE MeTOIbI, MPT-nuarnoctuka).
MenunuHckast poOOTOTEXHHUKA.
KomnbioTepHoe  MonenupoBaHue W MHXUHUPHUHI.  Pa3paboTka  T€XHHYECKOH
JOKYMEHTALUM, JU3aifH NPOAYKTOB M 3alllUTa HHTEJUIEKTYaJbHOH COOCTBEHHOCTH B
o0nacti OuoMaTepuanoBeICHUsI.
OCHOBBI BEHUYPHOIO MpeINpUHUMATENbCTBA B 00JACTH pa3pabOTKH, MPOHM3BOJICTBA U
IIPO/IBUYKEHMSI HA PhIHKE COBPEMEHHBIX OMOMaTepHasoB.

Temvi Ons peghepama
buononumeps! 1 UX posib B OPraHU3Me.
CriocoObl cHHTE3a M WAEHTH(HKALMU, JOKa3aTelIbCTBO CTPYKTYPbl OHOJIOIMYECKH

AKTHBHBIX MTOJIMMEPOB (Ha MpUMEpe KOHKPETHOTO KJlacca).

3.
4.
3.
6.

DU3NKO-XUMUYECKHUE METO/IbI UCCIIEAOBAHUS CTPYKTYPhl OMOMOIMMEPOB.

OcHOBBI QYHKITMOHATILHOW aHHOTALIMK OMOIMOIUMEPOB.

CpaBHUTENBHBINH (QYHKIIMOHATIBHBIN aHATHU3 ITOJIMMEPOB MEAUIIMHCKOTO Ha3HAUEHHUSI.
Teopernueckoe 3HaueHUE M MPAKTUYECKOE NPUMEHEHHUE CIEKTPajJbHBIX METOJIOB s

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

7.
8.
9.

10.

CaliThl CBSI3bIBAHMS U AaKTHBHBIE LIEHTPHI OCJIKOB.

[ToGounsle 3(h(heKThI UMIUTAHTAIIMU: TOKCUYHOCTb, AJIJIEPIre€HHOCTh, HECOBMECTUMOCTb.
buoTtonepanTHbie 1 6MOCOBMECTUMbIE UMILJIAHTHI.

BuoaxTuBHBIE MaTepuansl: KanpluiigochaTHas KepaMruKa, CTEKJIOKepaMHKa,
OMOaKTUBHbIE MTOJUMEPHI U I'elId, KOMIIO3UTHI.

8.3. OueHouHbI€ CPEACTBA I MPOMEKYTOUYHON aTTECTALIUN

IIpumepnwiii nepeuenv 80npocos K 3auemy



—

OO01mue cBOMCTBA MaTEPHATIOB: MEXaHHUECKHUE, XUMUIECKHE, dJICKTPUIECKIE, MATHUTHBIC.

2. CoBpeMEeHHbIE JIOCTHXKEHHS B 00JacTH pa3paOOTKM U INPOU3BOACTBA MATEPUATIOB C
0COOBIMHU CBOMCTBaMH.

3. CoBpeMeHHbIe IPOOIIEMbl MAaTEPUATIOBEICHHS.

4. MeauuuHCKOE MaTepuagoBeCHUE.

5. buoaerpananus Mmarepuaios.

6. B3anMOCBsI3b CTPYKTYpBI OPraHUYECKHUX BEIIECTB U MX OMOJIOTUYECKOTO ICHCTBHSL.

7. XUMHUYECKUE peaKl1H, UMEIOLUE aHAJIOTUHU B )KUBOM OpIaHU3MeE.

8. OcHOBHBIC B3aUMOJICHCTBUSI OMOJIOTHYECKUX TKAHEH ¢ UCKYCCTBEHHBIMH MaTepHaIaMH.

9. CrpyKTypHO-(YHKIIMOHAJIHOE COOTBETCTBUE OMOJOTMYECKOM TKAHU M MCKYCCTBEHHOI'O
MaTepuaia Ha TpaHULE TKaHb-UMILIAHTAT.

10. MckyccTBEHHBIE OpraHbl.

11. Pa3pymenne 6uomarepuana mocpeiCTBOM KIETOUHBIX U (DepPMEHTATUBHBIX pPEaKIUii.

12. OcHOBHBIE HalpaBJIEHUs CO3JaHUsI MAaTEpUAIOB OMOMEAMIIMHCKOTO Ha3HAUYEHUSI.

13. Matepuaisl 1st OMOJIOTUU U MEAUIMHBL: METAIIOKEPAMHKA M KEPAMUYECKHE MaTepUaIIbI,
HOJMMEPbl MEAMLMHCKOTO HAa3HAYEHMs, HAaHOKOMIIO3MTHBIE MaTepualibl, TMOpHUIHBIC
MaTepuaibl.

14. UMniaHThI ¥ TPOTE3BI.

15. Ouponpore3upoBaHue.

16. bBuonHepTHbBIE U OMOAKTUBHBIE METEPHAIBI.

17. ®U3HOI0OTUYECKH AKTUBHBIE TTOJIUMEPHI.

18. MonekynsipHOe KOHCTPYMPOBAaHHE IOJUMEPOB C PA3IUYHBIMU (YHLHOHAIBHBIMU
rpynmnamH.

19. UmmoOmin3anus pU3M0I0ruYecky aKTUBHBIX COEJMHEHUH Ha MOJIMMEPHBIX MaTepHuaiax-
HOCUTEJISIX.

20. Ctpaterus U TakTHKa CUHTe3a (PU3HOIOTNYECKH AaKTUBHBIX [TOJIUMEPOB.

21. IlpuMeHeHue NOIMMEPHBIX OMOMaTEPHUAJIOB.

22. MenuuuHCKre TpUOOPHI U U3EIHUS.

23. Ucnonp3oBanre OMOPU3NYECKUX METOJIOB JJIsi MCCIIEOBAHUS COCTOSTHUS OMOJIOTUYECKIX
00BEKTOB in Vitro u in vivo.

24. TlpuGops! 1751 AMATHOCTUKH U JICUCHUSI.

25. UMmnutanTUpyeMblie TpUOOPBI U CEHCOPBI.

26. OCHOBHbBIE METOJIbl HCCJIEIOBAaHUSl MAaTE€pPHaOB M IPOLECCOB (CHEKTPOCKOMUYECKHE,
30H70BbIE MeTOAbl, MPT-nuarnoctuka).

27. MenuuuHcKas poOOTOTEXHUKA.

28. KoMIbIOTEPHOE MPOEKTUPOBAHME M COBPEMEHHBIE INPOU3BOACTBEHHBIE TEXHOJIOTMU
co3aHMs OMOMaTepUaJIoB.

29. KoMIIbIOTEPHOE MOJIETTMPOBAHNE U NH)KUHUPHHT.

30. Pa3paboTka TeXHUYECKOI JOKYMEHTAIlUH, TM3aiiH MPOAYKTOB U 3allIUTa HHTEIIEKTYaIbHOM
COOCTBEHHOCTH B 00J1aCTH OHOMaTepHaIOBEICHHS.

31. OcHOBBI BEHUYPHOrO MNpEANPUHUMATENIHLCTBA B 007acTH pa3pabOTKH, MPOU3BOACTBA U
NPOJIBI)KEHHS Ha PHIHKE COBPEMEHHBIX OMOMaTepHaoB.

Kputepuu onieHkr cpopMHUPOBAaHHOCTH KOMIIETEHIIUN
IIpouent KavecTBeHHas1 OneHKAa MHANBHAYAJIbHBIX
pe3yJbTaTHBHOCT 00pa3oBaTeIbHBIX JOCTHKEHUH

U (MPaBWIbHBIX Bbaan BepOanbHblii aHaIOT
OTBETOB)

86 - 100 86 - 100 «OTJIMYHO»
70 - 85 70 - 85 «XOPOIIO» (GATTCHO?




50-69 50-69 «YZAOBJIETBOPUTEIILHO»
MeHee 50 MeHee 50 | «HeyIOBIETBOPUTEIBHO» «HE3auTEeHO»
PaspadoTuuk;,
; ;,ﬂ,”)[ 5/// _ noueHt Muxaitnenxo B.JL
~ (noamuce)

[Iporpamma cocrtaBiieHa B cooTBeTcTBUU ¢ TpeboBanusmMu ®I'OC BO mo HampaBieHHUIO

06.04.01 Buomorust.

[IporpaMma paccMoTpeHa Ha 3aceqaHuM  Kadeapbl

ouounmxenepun u ononHdopmaruku 17.04.2024 r. mporoxon Ne 15.

= )
3aB. xadenpoi, 1.6.1., mpodeccop B.IL. Canosaposa @aw?ﬁ
Hacmoawas npocpamma, He modcem Ovblmb G0CNpoOU3seoeHa HU 6 Kakou ¢gopme 0Oe3

(DU3UKO-XUMUYECKON  OHOJIOTHH,

npeosapumenbHo20 NUCbMEHHO20 paspeulenuss Kagheopvl-paspabomuuxa npocpammol

Hacmoawaa npozpamma, He modcem 0vbimp 60CnPOU3Be0eHa HU 6 KAKoil ghopme Oe3

npeosapumenbH020 NUCLMEHHO20 Pa3peuleHus Kagheopul-pazpadomuura npozpammol.




