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1. HEJIX 1 3AJAYN OCBOEHUSA JUCIIAITJIMHBbI

Llens OUCHMIUIMHBI — OCBOCHHME 3HAHUK B 001acTH (yHIAMEHTAJIBHOW pereHepaTHBHON
MEAMIMHBI KAaK OCHOBBI JIJIS1 UCIIOJIb30BaHUS BBICOKOTEXHOJIOTUYHBIX METOIOB JICUEHUS.

3ajaun  AUCUMIUIMHBL.  YCBOGHHE NPOPECCHOHATBHBIX 3HAHUM, YMEHUH M  HaBBIKOB,
00eCIeynBaOIIUX COBEPIICHCTBOBAHHE NPOPECCHOHANBHBIX KOMIIETCHIIMH 10 BOMPOCaM
TKaHEBOW MH)KEHEPUU

2. MECTO JUCHOUILIAHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI
(nasee — OII) MATUCTPATYPbBI

JucnuniuHa peanu3yercs B paMKax 4acTd, (GOpMUPYeMOM y4acTHHKaMH OOpa3oBaTeIbHbBIX
OTHOIICHUN U OTHOCHUTCS K MPOECCHOHATEHOMY MOYIIIO.

Jlist OCBOCHHSI TUCIMITIIMHBI HEOOXOJMMBI KOMITETEHIINHU, C(POPMUPOBAHHBIE B paMKaxX M3y4YCHUs
CJICAYIOIIMX QUCLUILIMH: OMOJI0rHsl, BbICIIAas MaTeMaTHKa, oomas usuka.

JIMCUUIUIMHBL W/WIK TIPaKTHKH, AJI KOTOPBIX OCBOEGHHE JAHHOM AMCLMIUIMHBI HEOOXOIUMO Kak
IpeIecTBYIONIee. DKCIIePUMEHTAbHBIE OCHOBHI S/IEPHOM MEAULIMHBI M pasnodapMIpenaparTsl.

Hucnunnuna uzydaercs Ha 1 kypce B 1 cemectpe.

3. HEPEYEHbD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHMUS 110 JUCHUIIJIMHE,
COOTHECEHHBIX C IINTAHUPYEMBIMMU PE3YJIbBTATAMU OCBOEHUSA
OBPA3OBATEJIbHOM ITPOI'PAMMBI

B pesynbprate ocBoenus OOIl maructparypbl 00ydaromuiics AOKEH OBIAAETh CIEAYIOIIUMU
pe3ynbTaTaMu 00y4eHHs MO0 AUCIUILTHHE:

IlepeveHb NJIaHUPYEMBIX Pe3yJbTATOB
00y4YeHusl 0 JUCHUITHHE® *

Koabl komnerenuumii PesyabTarel ocBoenus OOII
Cooepiicanue Kkomnemenyuit *

Crniocoben pearb
WCCIIeIOBATENIbCKUE,  HAaydHO-
TEXHHYECKHE u
MPOU3BOJICTBEHHBIE 33/7a4ll B
YCIIOBUSIX HEOIPEAEICHHOCTH, B
TOM qucie BBICTPANBATh
JETOBYI0 KOMMYHUKAIMIO |
OpraHU30BBIBATH paboty
KOMaH/Jbl C HCIOJB30BaHUEM
u(poBHIX pecypcoB u

TEXHOJIOTHH, UCIIOJIb3YEMbIE
OpraHu3aluu VHAMBU1yaJIbHOI
KOMaHIHOW paboThI

VKII-1 IOCTHIKEHUSI IIOCTABJIEHHBIX
3aJa4, B TOM 4YHCIE B

HCOMPECACIICHHOCTHU

3-VKI-1 3HaTh coBpeMeHHbIE IHU(PPOBBIE

BBICTpanBaHUSA JIEI0BOM KOMMYHUKAIIUN U

V-VKI-1 VYmers mnoabupars Haubosee
peneBaHTHblE LM(POBBIE peIIeHus s
nenen wu
YCIIOBUAX

TEXHOJIOTHI B IU(pOBOY cpee

B-VKII-1 Bnaners HaBbIKaMHM peElLIEHUS
HCCIJIEIOBATENbCKUX, HAYYHO-TEXHUYECKUX
" IIPOU3BOJICTBEHHBIX 3a1a4 C
MCIIOJIb30BaHUEM LU(POBBIX TEXHOJIOTUI

[1IK-4

Cnocoben
YCTOWYUBBIE
Kosmaboparu U
KOHCOPIIYMBEI,

BKJIQJ ~ Hay4yHbIX  (Hay4yHO-
TEXHUYECKHUX ) pe3yJIbTaToOB
OTJENbHBIX Y4YEHBIX U (WIH)

OpraHU30BbIBATH
Hay4HbIC
(mm)
OIICHUBATH

3-1IK-4 3naTh HOBEHIIME TOCTHXEHUS IO
HOBBIM U (WJIM) NEPCIIEKTUBHBIM HAyYHBIM
HaIlpaBJICHUSM; nH(OpMaIOHHBIE
pecypchl, colepkalie CBeAeHHs 00
uccienoBarensx W (WIM) OpraHu3alusX,
BBITIOJTHSIOLINX UCCIIEJIOBAHUS u
pa3paboTKu




KOJIJICKTUBOB MCIIOJIHUTEICH B

V-TIIK-4 YMeTrh KOOPAMHHPOBATH MPOIIECC

pasBuUTHE HAy4YHBIX | IPOBEJCHUS HCCIENOBAHUSA C Y4YacTUEM
HarnpaBJIeHUH, KOOPAMHUPOBATH | MPUBICUYEHHBIX KOJUJIEKTUBOB
rpouecc IIPOBEACHUS | UCIIOIHUTEIIECH
uccnenopanusi ¢ ydactueM | B-IIK-4  Bnagetp  cmocoOHOCTBIO K
IIPUBJICYEHHBIX  KOJUIEKTHBOB | OPraHM3allUd  YCTOMYMBBIX  HAy4dHBIX
HCTIOTHUTEIICH KoJutaboparuii ¥ (M) KOHCOPIIUYMOB
Cnocoben ob6ocHoBbBaTh | 3-T11K-5 3HaTh MOJIEKYJISIPHBIE,
BbIOpaHHBIC METOABbI | OMOXUMHUYECKUE, KIETOYHBIC, OpPTaHHbIC U
JNOKJIIMHUYECKUX  HUCHBITAaHUH, | CHCTEMHBIE MEXaHHU3MBbI neicTBUsS
UCTOJb3yeMoe 000pyIOBaHUE, | JIEKAPCTBEHHBIX CPEICTB; METO/IbI
pacxoaHble MaTepuaibl, | MATeMaTHYECKON CTaTHCTHUKH,
peareHTsl, TECT-CUCTEMBI, | IPUMEHSEMBbIE B JOKJIMHUYECKUX
MIPOU3BOJIUTH OLIGHKY | UCCJIEIOBAaHUSAX JIEKApPCTBEHHBIX CPE/CTB;
TOKCUYHOCTH  JIEKAPCTBEHHBIX | METOABI IPOTHO3UPOBAHUS TOKCHUYHOCTU
CPEICTB, OCYILECTBIIATh IOUCK U | IEKAPCTBEHHBIX CPECTB.
aHAIN3 pETYJIATOPHOU u | Y-IIK-5 YmeTp 000CHOBEIBATh

IIK-5 HaydyHOM  umHbOpManuu Ui | OTKIIOHEHHUS OT TIUIaHA HCCIIEeIOBaHUS;
peuieHus  Npo¢eCCHOHAIbHBIX | UCHOJIb30BaTh CTAaTUCTUYECKUE METObI
3a7a4 B obnactu | 00pabOTKU JaHHBIX.

JNOKIMHWYeCKUX wuccienoBanni | B-IIK-5 Bmagers mMeromamu npoBeneHus
JIEKapCTBEHHBIX CPEICTB U HUX | UCCIEAOBAaHUU, UCTIBITAHUHN u
0€30MacHOCTH AKCIIEPUMEHTAIbHBIX pabor 1o
(dhapmareBTHIECKON pa3paboTke B
COOTBETCTBUU C YTBEPKICHHBIM ILIAHOM;
METOJIJaMU BEUICHHUS JOKYMEHTAIluu IO
(dapmaleBTUUECKOI pa3paboTke
Crniocoben ouenuBarhb | 3-IIK-6 3Harh: TexHHMKY 1a0OpaTOPHBIX
MIPOBE/ICHHBIE UCIBITaHUs | padOT MpPH MCIBITAHUM JIEKAPCTBEHHBIX
JIEKapCTBEHHBIX CPEICTB, | CPEACTB, UCXOHOTO CBIPbS u
HCXOJHOTO CBIpBS U | yIIaKOBOYHBIX MaTepuasos,
YIIaKOBOYHBIX MaTepHaioB, | IPOMEKYTOUHON MPOAYKUMH U OOBEKTOB
MIPOMEXYTOUYHOM NMPOIYKIMU Ha | MPOU3BOACTBEHHON  CPEIbl;  MPUHIUIIBI
COOTBETCTBHE (PapMaKONeHHbIM | (papMaleBTUYECKOW MHKPOOMOJIOTUU U
TpeOOBaHUM, TpeOOBaHUAM | ACENTHKH, (dapmarneBTHYECKOM
PErUCTPAllMOHHOTO  JIOCh€ U | TOKCUKOJIOTUU; TIPUHIIMIIBI
YCTaHOBJIEHHBIM  IIpOLEAYypaM. | CTAaHJApTU3allUd M KOHTPOJS KadecTBa
[TpoussoauTh OLICHKY | JIEKAPCTBEHHBIX CPEJICTB.

I1K-6 IIPUTOAHOCTH MCNONB3YyeMBIX B | YV-[IK-6 VYMmeTh mNpoW3BOAUTH OLEHKY
HCHBITAHUSX MIOMEILICHHH, | IPUTOJHOCTH HCIOJIb3YEMbIX B
000pY/IOBaHHUs, AHAJTUTUYECKUX | MCIIBITAHMAX TOMEIIEHHH, 060pYI0BaHus,
CHUCTEM, MaTepHasoB U | aHAIUTUYECKUX CHUCTEM, MaTepuajoB H
PCaKTUBOB PEaKTUBOB; OLICHUBATh pe3yabTaThl

BHYTPEHHEI0 U BHEUIHEr0 KOHTPOJIS
KauecTBa JIEKapCTBEHHBIX CPEICTB,
HUCXOJHOTO  CBIphS M YINAKOBOYHBIX

MaTepHuaioB, TPOMEKYTOUHON MPOIYKIUU
1 00BEKTOB ITPOU3BOJACTBEHHOU CPEIBI.

B-I1K-6 Brnanetpr MeTomaMu opraHu3aiiu
paboT MO MOHUTOPUHTY J1a0OPATOPHOTO




00opyIoBaHUs " COCTOSTHHSI
1a00paTOPHBIX NOMELIEHUH,
UIACHTUUKAIMS WX CTaTyca; METOJaMHu
MHTEPIpPETallii PE3YJIbTaTOB HCIBITAHUI
U MPUHSATUS PEIICHHSI O Pa3peIleHUH WU
3allpelIeHUH HCIOJIb30BAHUS HMCXOJHOTO

IK-7

CBIPbS, YIIAKOBOYHBIX MaTepHajoB,
MIPOMEKYTOUHOM, HepacgacoBaHHOK
MIPOIYKITUH.

Cnocoben ocymectBisATh | 3-I1K-7 3HaTh MHUKPOOHOJIOTHIO

KOHTPOJIb  BXOJSIIIETO  CHIPBA,
obecreynBaTh CaHUTAPHBINA
KOHTPOJIb KaXKJI0Tr0 Jrana
MPOM3BOJICTBA, OIICHUBATh W
MpeA0TBPAIATh
MHUKPOOHOJIOTHYECKHUE PHUCKU B
rpoiiecce MIPOU3BOJICTBA
MIPOYKIIHUH, laBaTh
PEKOMEH1alluu B ciry4ae
HECOOTBETCTBUS  CAHUTAPHOTO
KadecTBa MPOAYKTa

MPOJYKTOB W3 CBIPbS PACTUTEIBHOTO U
KUBOTHOTO TPOUCXOXKACHUSA, METOIUKHU
MHUKPOOHOJIOTMYECKUX HACCIe0BaHuN
MPOAYKTOB M3 ChIPbS PACTUTEIBHOIO U
’KHUBOTHOT'O MPOUCXOKICHUS

V-T1K-7 Ymers pa3pabaThIBaTh
MEpPOIPUSITHS, o0ecreunBaroIne
CaHUTapHOE Onarormnoiy4dne
TEXHOJOTMYECKHUX ATAIOB TPOU3BOJICTBA
B-1IK-7 Bnagets MeTOgaMu KOHTPOJIS
KayecTBa M 0O€30IIaCHOCTH BXOJIAIIETO
CBIPBSI; METOJAaMHU TOBEICHHS OO0y4YeHHs,
aynura IS YIIYYIICHHS
MHUKPOOHOJIOTHYECKOW OE€30MacHOCTH Ha
MPOU3BOJCTBE

I1K-8

CrocobeH OCYIIECTBISTh
MPOCKTHPOBAHKE W  KOHTPOJb
OMOTEXHOJIOTUYSCKUX
MPOIIECCOB

3-1IK-8 3Hath OCHOBHBIE MPUHIIUIIBI
OpraHu3alii M CXEMY PAalHOHAIBHOTO
OMOTEXHOJIOTMYECKOTO MPOU3BOJICTBA, €r0
HUepapXUUYECKyI0 CTPYKTYPY; COBPEMEHHbBIE
POOJIEMBI FeHEeTUKU u OCHOBBI
OMOTEXHOJIOTHU;, OCHOBHBIE OMOOOBEKTHI U
MeTO/bl PaOOTHI ¢ HUMHU; OMOXUMHUYECKHUE,
XUMHYECKHE u (bU3UKO-XUMHUYECKHE
MPOIIECCHI, MPOTEKAIOIIUE B OMOPEaKTOpax
U Ha CTaAMsIX MepepabOTKH, CBS3aHHBIX C
BBIJCIICHUEM H  OYHMCTKOM  IIEJIEBOI0
MPOJIYKTA.

V-IIK-8 YMmeTh: BBIOUpaATh paliioOHAIBHYIO
cXxemy OMOTEXHOJIOTHYECKOTO
MIPOU3BO/ICTBA 3aJJaHHOTO  TIPOJIYKTA;
OLICHUBATh TEXHOJIOTHYECKYIO
3¢ (HEeKTUBHOCTH NMPOU3BOJICTBA; BBHIOMPATH
(dbepMeHTAIIMOHHOE ¥ BCIIOMOTATEIhLHOE
obopynoBaHue.

B-IIK-8 Bmanmers: meromamu paboThl C
OCHOBHBIMM OOBEKTaMH OHOTCXHOJIOTHU,

pacuera OCHOBHBIX apameTpoB
OMOTEXHOJIOTHYECKUX IpOIIECCOB u
0bopyoBaHus, COCTaBJICHUS
MUTATENbHBIX cpen; METOJIaMU




KYJIbTUBUPOBAHHA Pa3IUYHBIX BUJ0B

MHUKpPOOPIraHU3MOB; PaLMOHATILHOTO
OMOTEXHOJIOIMYECKOIO IPOMU3BOJCTBA U
MOJIyYEHUs KOHEYHBIX IIPOJYKTOB;

crmocobamMu  oneHkKH 3G (HEKTUBHOCTH
MPOM3BOJICTBA, KOHTPOJSI KadyecTBa U

0e30macHOCTH OMOTEXHOJIOTHYECKHIX
HPOIYKTOB; METOAAMHU
OMOTEXHOJIOTHYECKON nepepadoTKu
CEeJIbCKOXO0351CTBEHHOU POAYKIUH,
ounotpanchopmaruu BTOPHYHBIX

CBIPBEBBIX PECYPCOB MepepadaThIBAIONINX

MPEANPUITHI U OTXOI0B

3. O0beM TUCHUILUTHHBI B 3a4e€THBIX €IHHUIAX ¢ YKA3aHHEM KOJHYECTBA aKaJeMHYeCKHX
YacoB, BbIJIEJIEHHBIX HA KOHTAKTHYI0 padoTy 00y4Yalommxcs ¢ npenoaaBartesieM (110 BUIaM
3aHATHH) M HA CAMOCTOSATEIbHYIO PA00TY 00yUYaKOIIUXCS

4. OBPBEM JUCHUIIVIMHBI B 3BAYETHBIX EJIMUHUIIAX C YKASAHUEM
KO/INYECTBA AKAJEMHUYECKHUX YACOB, BBI/IEJIEHHBIX HA KOHTAKTHYIO
PABOTY OBYUYAIOIIUXCA C MPEINOJABATEJEM (IIO BUJIAM 3AHATUN) 1
HA CAMOCTOATEJIBHYIO PABOTY OBYYAIOIIUXCA

OO6mas TpynoeMkocTh (00beM) AMCHUUIUIMHBI COCTaBNseT 3 3adyeTHbIX enuHul (3.e.), 108
aKaJIEMHUYECKUX YaCOB.

KoangecTBo 4acoB Ha

Bupg padorsl BU/I pa0oThI:

KonTakTHasi paboTa 00y4alomuxcs ¢ npenogaBareieM

AyauTOpHBIE 3aHATHS (6ce20) 42
B ToMm uncne:

JeKyuu 14

npaKmuyecKue 3aHAmus. 28

(u3 HUX 8 hopme npakmuuecKoli NOO20MOBKU)

1abopamopHvle 3aHAMUsL
(u3 HUX 6 (hopme npakmuueckol NHOO20MOGKU)

IIpomexyTOYHasi ATTECTALHS

B ToMm uncne:

3ayem
3a4em ¢ OYeHKol
IK3AMEH 36
CamocTtosiTesqbHasi pab0oTa 00y4al0IHXCS
CamocTrosiTeibHasi pa00Ta 00yYaI0IIMXCS 66
Bcero (uachl): 144
Bcero (3aueTHble eTMHUIIBI): 4

6. COAEP) KAHUE JUCHUIVIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PABJEJIAM) C VYKA3AHMEM OTBEJIEHHOI'O HA HHX KOJHUYECTBA
AKAJEMHUYECKHUX YACOB U BUOB YYEBHbBIX 3AHATUU




6.1. Pazoenst Oucyuniunsl u mpyooemKoCHib HO 6UOAM YUEOHBIX 3aHAMUIL (6 AKAOEMUUECKUX

yacax)

Henensn

HaumenoBanme pasjaena /
TeMbI TUCIHHUILINHEI

Buabi yueOHoii padoThI

Jlek

Ip

Jao Bueayn

CPO

1. Kinerounasi ajgbTepanms,
JHOIeHHbIH pereHepaTUuBHbIN
NOTEHIHAJ TKAaHeH U
KOMIIEHCATOPHbIE PeaKIuu
OpraHu3Ma

14

30

1-3

1.1. O0ure MexaHU3MEBI
perenepanuu TkaHei. Mecro
pereHnepanuu B 0011l crucreme
naToQU3NOIOTUYECKUX
IIPOLIECCOB.

10

4-6

1.2. KneTto4uHple HUIIH,
Murpans u auddepeHmpoBka
kieTok. [IporeHuTopHbIC U
CTBOJIOBBIC KIIETKH.

10

7-8

1.3. Ponb BocnajeHus B
PETYJIMPOBAHUH
pereHepaTUBHBIX MPOLIECCOB.
[IpoBocniasniurenbHbIE U
MIPOTHBOBOCTIAIUTEIIbHBIE
(hakKTOpHI.

12

9-14

2. Kiletounasi Tepanus u
TKaHeBasi HH/KEHepHs.
IIpakTnyeckoe npuMeHeHue
METOJ0B pereHepaTuBHOI
MeIUIUHBI 1S
BOCCTAaHOBJICHUS] 00beMa 1
(yHKUMII OBpPeEXKICHHBIX
TKaHel

14

30

9-10

2.1. OCHOBHBIC TTPUHIIHITHI
KJICTOUYHOW TEpaIuH.

M cTOUYHUKH CTBOIOBBIX U
MPOT€HUTOPHBIX KJIETOK,
OCHOBHEIE CIIOCOOBI MX
BblIesIeHNs. KylbTyphbl KIIETOK.

12

11-12

2.2. TkaHeBasi HHYKEHEPHS.
OCHOBHBIE IPUHIUIIBI CO3AAHUS
TKaHEUH>KEHEPHBIX
KOHCTPYKIHH.

10

13-14

2.3. TloceonepannoHHbIC
OCJIOXKHEHUS TIPU UMITJIAHTAI[UH
KJICTOK ¥ OMOMaTEPHAIIOB

12

Hroro 3a cemecrp:

14

28

66

Bcero:

14

28

66

Ipum.: Jlex — nexyuu, Ilp — Jlabopamopnuvie 3anamus / cemunapul, Jlab — nabopamophule
3auamusi, Bheayo — eneayoumopnasn paboma, CPO — camocmosmenvuas paboma o0y4aromuxcsi




6.2. Codepotcanue oucyuniunvl, CMpyKmypuposantoe no pazoeiam (memam)

Jlexyuonnwiu Kypc

Conep:xanue
Heneust HaumenoBaHue pa3aesa /
TeMbI JHCIUIITUHBI
1-8 1. Kinerounasi ajJbTepanus, JH10TeHHbII pereHepaTUBHBIN MOTEHUHA TKAHeH 1
KOMIIEHCATOPHBbIE PEAKIIHN OPraHu3Ma
1-3 1.1. O6mue mexanusmsl pereHepanuu  |Kierounas u TkaHeBas anbTepanus npu
TKaHei. MecTo pereHepainuu B o0lIel |XUpypruueckoM JICUeHUH, XUMUOTEPAIy U
cucTeMe MaTo(pu3noIOrnIecKux paaroTEpaIuy 37T0KAa4eCTBEHHBIX
MIPOLIECCOB. HOBOOOpa3zoBanuii. OOIIe MEXaHU3MBI
pereHepanuu TkaHen. MecTo pereHepanuu B
o0uieit cucreme MaTopu3nOIOrHUECKUX
MIPOIECCOB.

4-6 1.2. KneTouHble HUIIA, MUTPAITUS U Kierounsie HULIIN, MUTpALIHS |
Qg QepeHIpOBKa KIETOK. muddepeHpoBKa KieTok. [IporeHuTopHbIe 1
[IporeHUTOpHBIE M CTBOJIOBHIE KJIETKH. |CTBOJIOBBIEC KJIETKU. [ 'OoMeocTaTHuecKue u

CaHOTEHETHUYECKHUE PeaKIu opranusma. Poipb
BHEKJIETOYHOT'O MaTPHUKCa B MOJACPKAHUH
KJIETOYHOIr0 romeocrasa. KjaeTouHblil XOMUHT.

7-8 1.3. Ponb Bocnianenus B Tunsl Bocianenus. Ponb Bocnanenus B
PETYJIMPOBAHUH PETCHEPATHBHBIX PETYJIMPOBAHHUH PETCHEPATHBHBIX IMPOIICCCOB.
npoueccos. [IpoBocnanurensHbie U [IpoBocnanurenabHbIC U
MIPOTHBOBOCIIAIUTEIIBHBIC (DAKTOPHI TTPH | TPOTUBOBOCIIATUTEIBHBIC (DAKTOPHI TIPH
perexHeparym. pereHepaimm.

9-14 |2. KierouHas Tepanusi U TKaHeBasi nH:KkeHepus. [IpakTuyeckoe npuMeHeHUe
METOJ0B pereHepaTHBHOM MeIMIMHBI 1JIs1 BOCCTAHOBJICHHA 00beMa U (PyHKIMHT
MOBPEKIEHHBIX TKAHEH

9-10  |2.1. OcHoBHble MpUHLUIIBI KJIeTouHOM |KynbTypsl Tkanel. Llenu u BO3MOXKHOCTH
Tepanun. VICTOYHUKH CTBOJIOBBIX U MOJICTTUPOBAHUS TEPATIEBTUICCKOTO
MIPOTEeHUTOPHBIX KJIETOK, OCHOBHBIE BO3JICHCTBUS B DKCIIEpUMEHTE IN Vitro.
crocoOb! uX BbIeneHUS. KyabTypsl OcoOeHHOCTH 3aceNieH sl KIIETOK Ha MaTepHatbl
KJIETOK. (BuTanuzanuu). CTaTHuECKOe U JUHAMHYECKOE

KyJIbTHBHpPOBaHUE. BO3MOXHOCTH N3MEHEHUS
TEH30pa MEXaHHUECKUX HAMPSIKEHUHN s
CTHUMYJIUPOBAHHS KJIIETOYHOTO CTpecca.
Monudukaius cTpyKTypbl MaTepUaioB JUIs
W3MCHEHHUS KJIIETOYHOW MUTPAITUH.

11-12 |2.2. TkaneBas nnxeHepus. OcHOBHbIE |DHU3MOIOTHYECKOE KYJIbTUBHPOBAHKE KIIETOK.
MIPUHIIMIIBI CO3/IaHUS TkaneBas unxenepusi. OCHOBHbIE IPUHITUIIBI
TKAaHCHH)KEHEPHBIX KOHCTPYKITUH. CO3/TaHUS TKAHCUHKECHEPHBIX KOHCTPYKITUH.

[IpoTouHble OMOPEaKTOPHI M OPTraHbl HA YHIIE.
3JI-6nonpuHTHHT. BO3MOXXHOCTH TKaHEBOH
WHXEHEPUH B PELICHUH 33/1a4
PEKOHCTPYKTUBHOM XUPYPTHH.

13-14 |2.3. [TocneonepalinoOHHBIE OCTOXKHEHUS |BHOTOTHYECKH COBMECTUMBIE MaTEPHAIBI KaK
MIPY UMITJIAaHTAIIMHA KJIETOK H IbTepHATHBA €CTECTBEHHOMY BHEKJICTOYHOMY
OroMaTepuasoB MaTpukcy. OU3nOIOTUYECKasi COBMECTUMOCTD

OroMaTtepuanoB. TUIIOBBIC TKAHEBBIC PEaKIINN
MIPY UMILIAHTAIIMH SK30TEHHBIX MAaTEPUAIOB.

HpaxmuquKue/ceMuHapCKue 3AHAMUA




HaumenoBanmue pasjaena /

Conep:xkanue

MIPY UMITJIAHTAIIMH KIIETOK U
OuomarepuanoB

Henenn
TeMbI M CIUILIHHbI

1-8 1. KnerouHnasi ajJibTepanusi, 3H10TeHHbIii pereHepaTUBHbINA NOTEHINAJ TKaHel 1
KOMIICHCATOPHBIE PeaKIMH OPraHu3Ma

1-3 1.1. O6mue MexaHu3MbI perenepanuu  |PaccMoTpeHue u o0cykIeHne myOJIuKaIuii B
TKaHel. MecTo pereHepanuu B oOIIel |BBICOKOPEUTHHIOBBIX HayUHBIX XKYypHaJIaX 110
cucreMe naTo(pu3noIorn4eckux Teme paszena. [loqroroska ctyaeHTamMu
MIPOIIECCOB. MPE3CHTAIMH [0 TEME 3aHATHUS U y4acThe B

00CYXICHHH.

4-6 1.2. KnerouHble HUIN, MUTPALAS U PaccmoTpenue u o0cyxienue nmyonukanui B
nudQepeHIHpOBKa KIETOK. BBICOKOPEHTHHIOBBIX HAyYHBIX KypHajax o
[TporeHuTOpHBIE U CTBOJIOBBIC KIETKH. |TeMe pa3zena. [lonroroBka cryqeHTaMu

IPE3EHTALUU 110 TEME 3aHATHS U y4acTUe B
00CYKICHUH.

7-8 1.3. Ponb BocnianieHus B Paccmotpenue u o0cykieHne myOJIuKaIuii B
peryIupOBaHUN PETCHEPATUBHBIX BBICOKOPEHTHHTOBBIX HAyYHBIX KypHaJax Mo
nporeccoB. [IpoBocnanurenbHble U Teme paszena. Iloqroroska ctyaeHTamMu
MPOTHBOBOCTIAJUTEIBHBIE (DAKTOPHI. IPE3CHTAIMU 110 TeME 3aHATHS U yJacTue B

00CYXICHHH.

9-14 |2. KierouHas Tepanusi M TKaHeBasi nH:keHepusi. [IpakTuyeckoe npumMeHeHue
METO/J0B pereHepaTHBHOM MeIMIMHBI 1JIs1 BOCCTAHOBJICHHA 00beMa U PyHKIMH
MOBPEKAEeHHbIX TKAHEH

9-10 |2.1. OcHOBHBIEC IPUHLIUIIBI KJIETOUHOM |PaccMoTpenne u o0cyxaeHne myoIuKanuii B
Tepanuu. ICTOYHUKH CTBOJIOBBIX U BBICOKOPEHTHHIOBBIX HAyYHBIX KypHajax Mo
IIPOr€HUTOPHBIX KJIETOK, OCHOBHBIE Teme paszena. [lonroroska ctyaeHTamMu
croco0bl X BeljeneHus. KynbTyps NPE3CHTAIMU 110 TEME 3aHSATH U y4acTUE B
KJICTOK. 00CYX/IEHUHU.

11-12 |2.2. TkaneBas unxenepus. OcHoBHble |PaccMmoTpeHue u o0cyxaeHue myOauKanui B
MIPUHITUTIBI CO3/TAaHHS BBICOKOPEHTHHTOBBIX HAyYHBIX JKypHaJax Mo
TKaHEUH)KEHEPHBIX KOHCTPYKIIMH. Teme paszena. [loaqroroska cTyaeHTaMu

MPE3CHTAIMH IO TEME 3aHATHUS U yJacTHe B
00CY>KIECHHH.

13-14 |2.3. [locneoneparioHHbIE OCIOKHEHUs (PaccMoTpeHne u 00cyKaeHne MyOIrKaIii B

BBICOKOPEUTHHIOBBIX HAyUHBIX XKypHaJIax 110
teMe pazzena. [logroroska crygeHTamu
IIPE3EHTALMU 110 TEME 3aHATUS U Y4acTHE B
00CyXICHHH.

7. MIEPEYEHb YYEBHO-METOJANYECKOI'O OGECIIHEYEHUA JJI51
CAMOCTOSTEJABHOMN PABOTHI OBYUYAIOHIUXCS IO JUCHUITIIUHE

1. KnabykoB U.J[. COopHuK 3a1a4 no uHxeHepHo 6uoioruu. M., 2019.
http://dx.doi.org/10.2139/ssrn.2898429

8. ®OHJ OLIEHOYHBIX CPEJICTB JLIs1 IPOBEEHNS TEKYLIEI 1
MPOMEKYTOYHOI ATTECTALIMY OB YUYAIOILIMXCS IO JUCLHUATIJINHE

8.1. CBs13b Mexay popMupyeMbIMU KOMIIETEHIIUSIMHE M (OPMAMU KOHTPOJISI HX OCBOEHUS

Ne i/l

(TeMbI) TUCHUITHHBI (Pe3yabTAThI

KonTpoaupyemsle pa3aesnl

no pazaejam)

Kon xonTposmpyemoii
KOMIIeTeHIUH (MIH eé yacTh) /
U ee (hopMyJHpPOBKA

HanMmeHoBaHHe
OLIEHOYHOI0 CpeACTBA




Texymmii KOHTPOJIb
1. Pasnen 1, Pazmen 2 IIK-7; TIK-8 B3, I1p3, k1,
KoHnTtponpsHas pabota
2. Paznen 2 VKII-1; IIK-4; TIK-5; TTK-6 JHck, K1
IIpoMeXyTOUYHBII KOHTPOJIb
DKk3aMcH VKII-1; IIK-4; I1K-5; TTIK-6; DK3aMeHAIMOHHBIA OHIIET
I1K-7; TIK-8

(DOpMI)I IMPOBEACHHUA TCKYIIEIO KOHTPOJIA U aTTECTalU pa3acioB JUCHUILIIUH!

b/I3 bonbmoe nomamHee 3anaHue (IOArOTOBKA HMHAMBHMIYAJBHOTO HAyyHOILO 3CCE Ha
KOJIJICKTHBHOHN HayYHOU MyOIUKAIIH);

ITp3 Ilpe3enranus (mapHas HOArOTOBKA IMPE3EHTALMU [0 TEME paccMaTpUBacMOil Hay4yHOH
CTaTbhH);

Hxn Hoxnan (mapHblid JOKJIad [0 TEME pacCcMaTpUBaeMOM HAYYHOM CTaThbH)

Jck Juckyccust (auckyccus Ha CEMHUHApCKOM 3aHSATUM II0 TEME paccMaTpUBAEMOW Hay4dHOMU
CTaTbhH);

KU KoHTposas no utoram (KOHTpOJIb [10 UTOraM CEMECTpa JJIsl JOIYyCKa K IK3aMEHY).

8.2. TunoBbIe KOHTPOJIbHBbIE 32JaHNSl UJIU HHbIE MATePHAJIbl, He00X0AUMBbIE LISl OLleHKH
3HAHUI, YMEHUI 1 HABBIKOB, XapaKTePHU3YIOIIUX 3Tanbl GopMUPOBAHUS KOMIIeTeH M

8.2.1. Dk3zamen

a) THIIOBBIC BOIIPOCHI (3aaHus):

0) KpuTepHuu OIICHUBAHMS KOMIIETEHIUH (PEe3yabTaTOB):

- YPOBEHb OCBOCHHS 00YUaAIOMIMMCS MaTepHaia, IpeayCMOTPEHHOTO yueOHOM MporpaMMoi;
- YMEHHUE 00YYaoIIEerocs UCIOIb30BATh TEOPETUUCCKUE 3HAHUS TIPH BHIMOJIHEHUH 33JaHUN U
3a1a4;

- 000CHOBaHHOCTb, YETKOCTh, KPATKOCTH M3JI0KEHHSI OTBETA.

B) ONMCAHWE [TKAJIbl OIICHUBAHUS

Ouenka Kpurtepuu ouenkn
OTiIM4YHO CTyaeHT JOJIKEH:
36-40 - MPOJIEMOHCTPHUPOBATH TITyOOKOE U IPOYHOE YCBOCHUE 3HAHHMA

[IPOrpaMMHOI0 MaTepHana;

- HCYEPIBIBAIOIIIE, ITOCIEI0BATEIBHO, TPAMOTHO U JIOTHYECKH CTPOHHO
W3JI0)KUTh TEOPETUUECKUIA MaTepHal;

- IPaBWIBHO (POPMYIMPOBATH ONPEACICHUS;

- IPOIGMOHCTPUPOBATH YMEHHS CAMOCTOSITEIBHOM PadOTHI C TUTEPATYPOH;
- YMETB CHENATh BBIBOBI M0 U31aracMOMy MaTepHay.

Xoporto CTyaeHT JOJIKEH:
30-35 - MPOJIEMOHCTPHUPOBATH JOCTATOYHO TTOJHOE 3HAHKUE MTPOrPAMMHOIO
MaTtepuaa;

- IPOJIEMOHCTPHPOBATh 3HAHHE OCHOBHBIX TEOPETHYECKUX TTOHATHIA;
JOCTATOYHO TIOCIIEJOBATEIEHO, IPAMOTHO M JIOTUYECKH CTPOIHO M3JaraTh
MarepHai;

- IPOJIEMOHCTPHPOBATh YMEHUE OPHEHTUPOBATHCS B JIUTEPATYPE;

- YMETh CIIeNaTh JJ0CTATOYHO 00OCHOBAHHBIE BBIBOJIBI 10 M3J1araeéMoOMy

MaTepHuany.
Y I0BJIETBOPHUTEIBEHO CTyIeHT JIOJIKEH:
24-29 - MPOJIEMOHCTPHUPOBATH O0IIee 3HAHNE H3y4aeMOro MaTepHala;

- [IOKa3aTh o0Iee BlaieHNe NOHATHHHBIM aniapaToM JTUCIHUIUIUHBL

- YMETh CTPOUTH OTBET B COOTBETCTBUH CO CTPYKTYPOIl H3/1araeMoro
BOIIPOCA;

- 3HaTh OCHOBHYIO PEKOMEHAYEMYIO MPOrpaMMOi yueOHYIO JUTEPaTypy.




HeynosnersopurensHo CTyneHT IeMOHCTPHUPYET:

23 u MeHbIIe - He3HaHKE 3HAYUTEIBHOM YacTH MPOrPaMMHOTI0 MaTepuaa;

- He BJIa/ICHUE [TOHATUIHBIM allapaToM AUCLUIIMHEIL,

- CylIecTBEHHbIE OIMOKH PU M3JI0KEHUN Y4eOHOTO MaTepHhana;

- HEyMEHHE CTPOUTH OTBET B COOTBETCTBHUHU CO CTPYKTYpPOU M371araeMoro
BOIIPOCA;

- HEYMEHHME JI€JIaTh BBIBOJIBI IO U3JIaraeéMOMy MaTepHaily.

8.2.2. Konmponvnasn paboma
a) TUMOBBIC 33aHUs (BOIIPOCHKI) - 0Opa3elr:

0) KpUTEpHUH OICHUBAHMS KOMIIETEHIINHN (pPe3yJbTaTOB):
— YPOBEHb OCBOCHUS 00YYAIOIIUMCSI MaTepualia, PeyCMOTPEHHOTO Y4eOHOW IPOTrpaMMOii;

— YMCHHUEC o6yqa10meroc;{ HCIIOJIB30BAaTh TCOPETHUYCCKUEC 3HAHW A ITPU BBIIIOJIHCHUU SaI[aHI/Iﬁ u 3aJa4,

— O6OCHOBaHHOCTb, YETKOCTb, KPAaTKOCTh U3JIOKCHUS OTBETA.
B) OIIMCAaHHMEC IIKaJIbl OLICHUBaHWA

OtMmeTtka «oTam4Ho» (B 6aymax ot 30 mo 25 ) craBuTcs, eciu:

— M3YYCHHBIH MaTepHall U3JI0KEH TIOJTHO, ONPEICICHHUS aHbl BEPHO;
— OTBET MMOKa3bIBaCT MOHUMAHUE MaTEPHAIa;

- IpaBUWJIbHO JaHbI 0TBeTa Ha 25-30 Bonpocos

OTtMmeTKka «xopomo» (B 6ayuax ot 24 no 19) craBurcs, eciu:

— M3YYCHHBIH MaTepHall H3JI0KEH JIOCTATOYHO TOJTHO;

— TIPU OTBETE JAOMYCKAIOTCS OMIMOKH, 3aMHHKH, KOTOPbIe 00YyUJalONIMACs B COCTOSIHUM UCIIPABUTh
CaMOCTOSATEINIHO IIPU HABOASAILMX BOIIPOCAX;

- IPaBUJILHO JJaHbl OTBeTa Ha 24-19 Bonpocos
OTMeTKa «y10BJIeTBOPUTEILHO» (B Oanax ot 18 1o 11) craBures, ecnu:

— MaTepua U3JI0KEeH HEMOJTHO, C HETOYHOCTSIMU B OIPEICTICHUH MOHATHH UIH GOPMYTHUPOBKE
ONpeeIICHUN;

— MaTepHuaJl U3JIaraeTcsi HerocCIe10BaTeIbHO;

— - IpaBWJIbHO JaHbI oTBeTa Ha 18-11 Bonpocos

OTMeTKa «HEYAOBJIeTBOPUTEILHOY» (B Oamutax ot 10 no 0) craButes, eciiu:

— TIpU OTBETE OOHAPYKUBAETCA MMOJTHOE HE3HAHNE U HEMOHUMaHUE U3y4aeMOro MaTepuarna;
— MaTepHaJl U3JIaraeTcsi HeyBEpeHHO, OECIIOPSII0YHO;

— JIaHBbI HEBEPHBIE OTBETHI OoJiee yeM Ha 10 BOmpocoB.

8.2.3. Tecmoesoe 3a0anue
a) TUMOBBIE 3aJaHUs (BOIIPOCHI) - 0Opa3elr:

0) KpuTepuUH OIEHUBAHMS KOMIETEHIUH (pe3yIbTaTOB):

KonnuecTBo npaBuiibHBIX OTBETOB (1Ba Oajia 3a KaXKIbli IPaBUIbHBIM OTBET)
B) OIIMCaHME IIKAJIbl OLICHUBAHMS:

Ouenka IMIkanaa
OTnnuHO KonnyecTBo BepHBIX OTBETOB B HHTepBaie: 30-25
Xopo1io KonnyecTBo BepHBIX OTBETOB B HHTepBaie: 18-24
Y T0OBIETBOPUTETBLHO KomnnuecTBo BepHbIX 0TBETOB B HHTEepBajue: 13-17
HeynosnerBopurensHo KonmyecTBo BepHBIX 0TBETOB B HHTEepBane: 0-12
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8.3. MeTonnueckne MaTepuabl, Onpeaeisole NMPoueIypbl ONEHWBAHUS 3HAHMI, YMEHWId,
HABBIKOB M (WIH) ONbITA JAeSTEJbHOCTH, XaPAKTePU3YIIMX JTanbl (GopMUpPOBaHUS
KOMIIeTeHIIMH

—HWroroBast arrectanus MO AUCHUIUIMHE SBJISETCS HHTETPAIbHBIM IIOKAa3aTEIeM KayecTBa
TEOPETUYECKHUX U MPAKTUICCKUX 3HAHWU M HABBIKOB OOYYAIONIUXCS MO TUCIUIUINHE W CKIIAIbIBACTCS
U3 OIICHOK, MOJTy4YEHHBIX B XOJ€ TEKYIIEeH U TPOMEKYTOUYHOM aTTECTAIUH.

—Tekymast arrecranuss B CeMECTpe MPOBOAMTCSA C IENbI0 00ecneueHus CBOEBPEMEHHOU
00paTHOM CBSI3H, JUISI KOPPEKIIUH 00yUEHHsI, aKTUBU3AILIMH CAMOCTOSATEIbHON PabOThl 00yUYarOMIUXCSl.

—IIpomexxyTrounast aTTectauus NpeaHa3HAyeHAa sl OOBEKTHUBHOTO TMOJATBEPXKICHUS U
OLICHUBAHMSI TOCTUTHYTHIX PE3yIbTAaTOB 00YUEHHUS MOCIIE 3aBEPILICHUS U3YYCHUS JUCIUILIUHBL.

—Tekymas arrecTanys OCyLUIECTBIISIETCS BA pa3a B CEMECTP:

okonTpoJibHas Touka Ne 1 (KT Ne 1) — BeIcTaBiIsIeTCsl B QJIGKTPOHHYIO BEJIOMOCTh HE MoO3Hee 8
Helenu ydeOHOro cemectpa. Bkimiodaer B ce0st OLEHKY MEPONPUATHH — TEKYIIEro KOHTPOJIS
ayJIUTOPHOM U CaMOCTOSITENILHOM paboThl 0OyUaIOILIErocs Mo pasjaeiaam/TeMaM yueOHOW JUCIMILTUHBI
¢ 1 mo 8 Henemto yueOHOTO ceMecTpa.

okoHTposibHas Touka Ne 2 (KT Ne 2) — BeicTaBnsieTcst B 3JIEKTPOHHYIO BEIOMOCTh He Mo3Hee 16
Helenu ydeOHoro cemectpa. Bkirouaer B ce0si OLIGHKY MEpONPUSATUN  TEKYIIEro KOHTPOJIS
ayJIUTOPHOM U CaMOCTOSITENILHOM pabOThl 00yUaIOLIErocs Mo pasjenam/TeMaM y4eOHOW TUCIUILINHBI
¢ 9 no 16 Henenro yueOHOTO cemMecTpa.

Hcknouenue: Texymas arrecrauus B 8 cemectpe oOyueHus: 1o o0pa3oBaTeNbHBIM [IPOrpaMMaM
OakanaBpuaTa, B KOTOPOM eAWMHCTBEeHHas KoHTpoJsibHas Touka Ne 1 (KT Ne 1) — BeicTaBmsieTcss B
AJIEKTPOHHYIO BEJIOMOCTH HE To3aHee 6 Hemenu ydeOHOro ceMmectpa. Bxitouaer B ceOs OLICHKY
MEPONPUITHIA TEKYIIEro KOHTPOJSI ayAUTOPHON M CaMOCTOSITENbHON pabOThl 00yYaromierocs Imo
pasnenaM/TeMaM yu4eOHOW JUCIHUILTUHEL ¢ 1 110 6 Heneno y4eOHOTo cemMecTpa.

—PesynpTaTel Tekyiiell M NPOMEXKYTOUHOM aTrTecTald MOABOAATCS IO IIKajie OaibHO-
PEUTUHTOBOI CUCTEMBI.

JTan peiiTHHIOBOI cHcTEeMBbI / Henens Bauan
Oueno4ynoe cpeacTBo T m—— Makciyn™
Tekymas arrecranus 1-16 36 - 60% ot 60
MaKCHMYyMa

KonTpoabHasi Touka Ne 1 7-8 18 (60% ot 30) 30
Oyenounoe cpeocmeo Ne 1.1 2 60% ot M1 M1
Oyenounoe cpedcmeo Ne 1.2 4 60% ot M2 M2
Oyenounoe cpeocmeo Ne 1.3 7 60% ot MX MX
KonTpoabHasi Touka Ne 2 15-16 18 (60% ot 30) 30
Oyenounoe cpedcmeo Ne 2.1 9 60% ot T1 T1
Oyenounoe cpedcmeo Ne 2.2 14 60% ot T2 T2
IpomexxyTouHas aTTecTAINS - 24 — (60% 40) 40
DK3aMeH -

NTOI'O no aAucuunjinHe 60 100

* - MUHUMaJIbHOE KOJTMYECTBO OAJIOB 32 OLIEHOYHOE CPEJCTBO — 3TO KOJIUYECTBO OAIIOB, HAOpaHHOE
O0yJaromuMcsl, TPH KOTOPOM OIICHOYHOE CPEJCTBO 3aCYUTBHIBACTCSA, B TPOTHBHOM ClTydae
0o0yJaromuiicss TODKEH TMKBUAUPOBATH MOSBUBIIYIOCS aKaJeMUYECKYIO 3a/I0JDKEHHOCTh IO TEKYIeH
WM TPOMEKYTOYHOH arTrecTanuid. MUHAMaIbHOE KOJMYECTBO OAJJIOB 3a TEKYIIYIO aTTECTAIlHio, B
T.4. OTJIEIHHOE OLIEHOYHOE CPEJICTBO B €€ COCTaBe, M MPOMEKYTOUHYIO aTTeCTaluio coctaBiseT 60%
oT COOTBeTCTBYIOHH/IX MaKCHUMAJIBHBIX 6aJ'IJ'IOB.

8.4. lkaja oueHKH 00pa3oBaTeIbHBIX T0CTHKEHU I
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HtoroBast aTtecraius 1o AUCHUIUIHHE olleHuBaeTcs mo 100-0auibHOM MIKaie U MPeICTaBIseT
CyMMy OallIoB, 3apa0OTaHHBIX CTYJEHTOM IIPH BBHIMOJHEHUM 3aJaHUN B paMKax TeKyled u
MIPOMEXKYTOUYHOM aTTECTALNKU

Cymma
oannos

Ouenka no 4-x d6annvHoll WKa1E

Ouenka
ECTS

Tpeobosanusn K ypoenio oceéoenus
YUueoHoIl OucyunIunbl

90-100

5- «omauunoy/ «3aumenoy

O1eHKa «OTIMYHO) BBICTABIISIETCS
CTYZAEHTY, €CJIM OH ITyOOKO U IIPOYHO
YCBOMJI IPOTPaMMHEBII MaTepHa,
HCYEPIBIBAOILE, IOCIIE0BATENBHO,
YETKO U JIOTHYECKU CTPOHHO €To
H3Jaraet, yMeeT TECHO yBS3bIBaTh
TEOPHIO C MPAKTHKOM, UCTIONB3YET B
OTBETE MaTepral MOHOTpa(hUIecKO
JUTEPATypPhl

85-89

75-84

70--74

4 - «xopouwioy/
«3aumeHo»

65-69

60-64

3 - «y0osremeopumenbHoy/ «3a4meHo»

OreHKa «XOpOII0» BBICTABIIAETCS
CTYIEHTY, €CJIM OH TBEPAO 3HAET
MaTepuai, TPaMOTHO H IO CYIIECTBY
M3NIaraeT ero, He IOMycKas
CYIIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC

OLeHKa «yIOBIETBOPUTEIBLHO)
BBICTABIISIETCS CTYIEHTY, €CJIU OH
HMMEET 3HAaHMS TOJIBKO OCHOBHOTO
MaTrepuala, HO He yCBOWII €ro JeTalleH,
JOIMYCKAaeT HETOYHOCTH, HETOCTATOYHO
MPaBHILHBIC ()OPMYITUPOBKH,
HapylIeHUs JOrUYeCKO
MOCJIEI0BATEIbHOCTH B U3JI0KEHUU
NPOrpaMMHOro MaTepuasia

0-59

2 - «HeY0061eMEOPUMENLHO N/
«He 3a4UmeHoy

OreHKa «HEYIOBJIETBOPUTEILHO
BBICTaBJIIACTCA CTYACHTY, KOTOprﬁ HE
3HAeT 3HAYUTEILHOM YacTh
IPOrpaMMHOT0 MaTepuaa, JOMyCcKaeT
CylecTBeHHbIe ormoku. Kak
MPaBHJIO, OIIEHKA
«HEY/IOBJIETBOPHUTEIILHOY CTABHTCS
CTYACHTaM, KOTOPBIC HE MOT'YT
IPOJIOJDKUTE 00ydeHue Oe3
JIOTIOJTHUTEINBHBIX 3aHATHH 10
COOTBETCTBYIOUIEN JUCHUIUINHE

9. MEPEYEHbh OCHOBHOW U JONOJIHUTEJbHON YYEBHOM JIUTEPATYPHI,
HEOBXOIUMOMH J1JIs1 OCBOEHU S JUCIUATIIINHBI
@) OCHOBHA3A YueOHasn tumepamypa:
1. bBabGaesa, A. I'. (2009). Pereneparnus: daktel u nepcrnektuBbl. M.: U3natensctBo PAMH. 336

c. https://vk.com/doc6938_506085301

2. Feher, J. J. (2017). Quantitative human physiology: an introduction. Academic press.
https://vk.com/doc6938_601715696

0) Oonoanumenvnan yueonas aumepamypa:
1. Wang, N, He, Y., Liu, S., Makarcyzk, M. J., Lei, G., Chang, A., ... & Lin, H. (2021).
Engineering osteoarthritic cartilage model through differentiating senescent human
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mesenchymal stem cells for testing disease-modifying drugs. Science China Life Sciences, 1-
19. https://doi.org/10.1007/s11427-021-1933-7

2. Lorentz, K. L., Gupta, P., Shehabeldin, M. S., Cunnane, E. M., Ramaswamy, A. K., Verdelis,
K., ... & Vorp, D. A. (2021). CCL2 loaded microparticles promote acute patency in silk-based
vascular grafts implanted in rat aortae. Acta Biomaterialia, 135, 126-138.
https://doi.org/10.1016/j.actbio.2021.08.049

3. Brovold, M., Keller, D., Devarasetty, M., Dominijanni, A., Shirwaiker, R., & Soker, S. (2021).
Biofabricated 3D in vitro model of fibrosis-induced abnormal hepatoblast/biliary progenitors'
expansion of the developing liver. Bioengineering & Translational Medicine, e10207.
https://doi.org/10.1002/btm2.10207

4. Schilling, B. K., Baker, J. S., Komatsu, C., & Marra, K. G. (2021). Intramuscular injection of
skeletal muscle derived extracellular matrix mitigates denervation atrophy after sciatic nerve
transection. Journal of tissue engineering, 12, 20417314211032491.
https://doi.org/10.1177/20417314211032491

5. Gough, A., Soto-Gutierrez, A., Vernetti, L., Ebrahimkhani, M. R., Stern, A. M., & Taylor, D.
L. (2021). Human biomimetic liver microphysiology systems in drug development and
precision medicine. Nature Reviews Gastroenterology & Hepatology, 18(4), 252-268.
https://doi.org/10.1038/s41575-020-00386-1

6. Garcia-Ruiz, A., Sanchez-Dominguez, C. N., Moncada-Saucedo, N. K., Pérez-Silos, V., Lara
-Arias, J., Marino-Martinez, I. A., ... & Rivas-Estilla, A. M. (2021). Sequential growth factor
exposure of human Ad-MSCs improves chondrogenic differentiation in an osteochondral
biphasic implant. Experimental and Therapeutic Medicine, 22(5), 1-12.
https://doi.org/10.3892/etm.2021.10717

10. MEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJIEKOMMYHUKAIIUOHHOM
CETHU «<MHTEPHET» (1AJIEE - CETb «MHTEPHET»), HEOBXO/JUMBbIX J1JI51
OCBOEHMUSA JUCIIAITJIMHBI

1. POCATOM [Odunuanshsriii caiir]. — URL: http://www.rosatom.ru.

2. wwwe.isir.ras.ru/ - HHrerpupoBaHHasi cucTteMa HH()OPMALUOHHBIX pecypcoB Poccuiickoi
Axanemuu Hayk.

3. www.merlot.org/merlot/materials.htm?category=2608&&sort.property=overallRating -
MERLOT — Multimedia Educational Resource for Learning and Online Teaching. Paznmen
«Biology»

4. www.nature.ru - Y4yeOHUKH, HayuyHble MOHOrpaduu, 0030pbl, JaOOPATOPHBIE NMPAKTUKYMBI B
cBOOOJTHOM JIOCTYIIE Ha caiiTe xypHasa Nature.

5. www.viniti.msk.su/ - Bcepoccuiickuit Mucturyr Haywnoit u Texuudeckoit Mubopmanuu
(BUHUTU PAH).

11. METOANYECKHUE YKA3ZAHUA JJISA OBYUYAIOIIUXCA 11O OCBOEHUIO
JUCHUIIJIMHBI

O¢dexTuBHOE OCBOCHME Y4YeOHOW JAUCHUIUIMHBI IOApa3yMeBaeT aKTHBHYIO paboTy Ha
71a00paTOPHBIX 3aHIATUSIX, HAMCAHUE JOKJIA0B.

AynUTOpHBIE 3aHITHSI BKIFOYAOT:

— 7a00paTOpHbIE 3aHATHUS, OTPAKAIOIINE TOCTOSIHHO OOHOBJISIOLINIICS OMBIT B paAMOOHOIOTUI
U paanodKoJI0rHU. JIEKIMOHHBIA MaTepHall TaKKe COACPKUT MHPOPMALIMIO CIIPABOYHOI'O XapakTepa,
CCBUIKM Ha HOpPMATUBHbIE JOKYMEHTBI, TIOSCHEHHS, KOMMEHTAapHH, CMBICIOBbIE TaOJIMIIbI,
NPUIIOKEHHUs, 00JIeryarole caMoCTOATENbHYI0 00paboTKy MaTepHrala, ero HOHUMaHHe.

- CEMMHApBI, TPOBEJIEHUE KOTOPBIX 3aKIIIOUAETCS B 00CYKIEHUU BOIIPOCOB, MPEIYCMOTPEHHBIX
y4eOHOI porpaMMoi, U JOKJIa/I0B, MOJITOTABINBAEMBIX CTYJACHTAMH CaMOCTOSITEIBHO.

B pamkax npakTUyecKux 3aHATHI NPUMEHSIIOTCS MHTEPAKTUBHBIE PEXKUMbI 00yUEHHUsI, KOTOpbIE
MO3BOJISIOT BBICTpauBaTh 3PQPeKTUBHbIE HH(POPMAIIMOHHBIE MMOTOKH: CTYAEHT <> TpyIIa CTYACHTOB
<> TPeroiaBaTesb.

Jns  ocBoeHUS JOUCHUIUIMHBI PEKOMEHJYETCS AaKTHUBHO TOJb30BaThCsl JMTEPATypHBIMU
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HMCTOYHMKAMHU, TPUBEJACHHBIMU BBIIIE, a TAaKXKE€ COBPEMEHHOW MEPUOJMKON MO TeMaM M pasjeiam
nucuuriuHel («PaguanmonHas 6uonorus. Pagnoskomnorusy, «SnepHas suepreruka», «KAHPU» u T.11.).

12. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOTI Ui, UCITIOJb3YEMBIX ITPA
OCYHECTBJIEHUU OBPA30BATEJIBHOI'O NTPOLECCA 1O JUCIHUIIVIMHE,
BKUIIOYAA IEPEYEHD ITPOI'PAMMHOI'O OBECIIEYHEHUA 1 THOOPMALIMOHHBIX
CITPABOYHbIX CUCTEM (TP HEOBXOJINMOCTH)

Hcnonb3oBanue nHGOPMAIIMOHHBIX TEXHOJIOTHH MPH OCYIIECTBICHUU 00pa30BaTEIbHOTO MpoIiecca 1o
JUCLUIUIMHE OCYILIECTBISAETCSI B COOTBETCTBUM C YTBEp)KIEHHbIM [losiokeHneM 00 DieKTpOHHOH
uH(pOpMaLMOHHO-00pa3oBarenbHoi cpene MATD HUAY MUDN.

DOnekTpoHHass cucremMa ynpaieHus oOydenuem (LMS) wucnomb3yercs ans  peanu3anuu
00pa30oBaTeNbHBIX MPOrpaMM I[P OYHOM, JUCTAHIMOHHOM M CMELIEHHOM pEXUMe O0OydeHus.
Cucrema peanu3yer CIeIyIOIIHe OCHOBHBIE ()YHKITHH:

1) Co3aHue 1 yrpaBJieHUE KJIACCaMH,

2) Co3aHue Kypcos,

3) OpraHu3anus 3alicH yJaiuxcs Ha Kype,

4) [TpenocraBienue 1ocTymna K yueOHbIM MaTepuanam JUisl y4aiuxcs,

5) [TyOnukarus 3aqaHuil J1s1 Y4eHUKOB,

6) Orenka 3ajaHuil y9amuxcsi, MPOBeICHNUE TECTOB U OTCIICKUBAHUE TIporpecca 00ydeHuUs,
7) Opranu3anus B3auMoJICHCTBUSL y4aCTHUKOB 00pa30BaTeIbHOTO MpoIiiecca.

Cucrema HHTCIpUPYETCA C OOMNOJHUTCIBbHBIMHU CCPBHUCAMU, O6€CH€'—II/IBaIOHII/IMI/I BO3MOXHOCTB
UCIIOJIb30BaHUs TakuxX (GYHKUUI Kak paOoumii KajeHAapb, BUJICO CBS3b, MHOTOIMOIb30BATEIBCKOE
PECAAKTUPOBAHUC NOKYMCHTOB, CO3JaHUC q)OpM OIMPOCHUKOB, MHTCPAKTUBHAA AOCKA JIsI pUCOBAHUA.
ABTOpH3aLHsl OJIB30BATENICH B CHCTEME OCYILIECTBISIETCS OCPEICTBOM KOPIIOPATHBHBIX aKKAYHTOB,
NPUBS3aHHBIX K JIOMEHY oiate.ru.

12.1. Ilepeuens ungopmayuoHHbIX MEXHONOUIL

ITpu uTeHnN JeKuuil 0 JaHHOMY KYpCY HCIIOJIB3YIOTCS MYJIbTUMENUWHBIE TEXHOJIOTUHU B ayJUTOPHH,
OCHAILIEHHBIX  KOMIIbIOTEpaMH, OJKpaHOoM U  mpoektopoM. KoHdepenu-zan 3manus 103
OkcnepumenTansHoro cektopa MPHIL um. A.®. Lpi6a — ¢punnana HMULL pangunonorun Mun3apasa
Poccun.

12.2. Ilepeuens npozpammmnozo obecneuenus
— IIporpammsl, A€MOHCTpallMK BUIe0 MaTepuainoB (rpourpsiatesb « Windows Media Playery).
— IIporpammbl A1 IEMOHCTPALMU U co3/1aHus npe3eHTanuil («Microsoft Power Point»).

12.3. Ilepeuensv ungpopmauuoHnbvlX CRPABOUHBIX CUCHIEM
He tpebyercs

13. OIMMUCAHUE MATEPHAJBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOM IJs1
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLUECCA ITO JUCHUIIJIMHE
VYyeOHast ayTuTOpHs U1 IPOBEICHUS YUeOHbBIX 3aHATHHA
Jocka menoBas 1 mT.
IIpoeKIIMOHHBIHI dKpaH
Cron npenonasarensd — 1 mrT.,
Cron nByxmMecTHBIA — 16 mT.,
Crynbs — 40 wr.
MynbTUMEAUNHBIN IPOEKTOP
Hoytb6yxk
[TporpammMHoe oOecrieueHue:
14



Microsoft Office 2010 Professional Plus, Kaspersky Endpoint Security,
Adobe Reader DC, Google Chrome

JlaboparopHsrit 6OKC:

bokc ouonorunueckoit 6e3onacaoct bMb-11-“JIlamunap-C” — 0,9 SAVVY
CO2 unkybatop CB 53

AKBaguCTHILITOP dIekTpuueckuit Liston A1210

®doromerp 1uranmeTHbd Multiscam Fc ¢ uaky6aTopom

Tepmocrar nabopatopusriit TC-1/20 CITY

ABtokaB tuttnauer 5050

LMC-3000 Llentpudyra naboparopHas

Cucrema xpanenus B xxuakoM azote Thermo Scientific Locator 6 Plus
apaorenepaTop Brema Ice Makers

ABtomaTtuueckuii naposoii crepunuszarop S0S0ELV komnanuu Tuttnauer
nporpammupyembiii Tepmoctar AMPLY -4

LenTpudyra eppendorf 5415 R

Jlaboparopnas cuctema Buzyanuzanuu BIO-RADUNIVERSAL HOOD II (CILA)
ammndukarop BioRad MJ MiniPersonal Thermal Cycler PTC-1148

14. UHBIE CBEJJEHUSA U (MJIN) MATEPUAJIbI

14.1. Ilepeuenv o00pazoeamenvHblX MEXHOI02UI, UCHOIL3YEMBIX NPU  OCYULECHIBIEHUU
o0pazoeamenvHo2o npoyecca no OUCYUNIUHE

14.2. @opmul opeanuzayuu camocmoamenvHol padomosl odyuarowuxca (memol, blHOCUMbBLE OA
CAMOCMOAMENbHO20 U3YYEHUA; GONPOCHL ONA  CAMOKOHMPONA; MUNOble 3A0aHUA 0/
camonposepku

[ToaroToBka y4amuMHCs CAaMOCTOSITEIbHBIX HAYYHBIX Pa0OT MO TeMaM:
1. Orpanuyenus QyopeclieHTHON MUKPOCKOIUH MPU HUCCIEAOBAHNUN KUBBIX OOBEKTOB.
2. TlpuemiieM ¥ ypOBEHb CTAaTUCTHUYECKOM 3HAUMMOCTH p-value<0,05 mist OnoMe TMIInHCKUX
HCCIICAOBAHUIM?
KaxoBbl npenensl BO3MOKHOCTEN U3MEPEHHUSI MOYJIsl YIPYTOCTH TKaHEH YenoBeKa?
Kak ynbrpaduoneroBoe nuzmyuyeHue BIUSET Ha KIETKH pa3In4HOro peHoTumna?
Brnusier nmu aare3us kieTok Ha GHOCOBMECTUMOCTh MaTepuanoB?

o s w

KaxoBbl paznuuus B BO3ACHUCTBUU WH(PAKPACHOTO U YITPA(UOIETOBOTO U3TyUEHHUS Ha
KJIETKU?
7. JInst yero Hy»KHa KOHTPOJIbHAS TPYIINa B HKCIIEPUMEHTAIbHBIX HCCIEI0BAHUAX ?

14.3. Kpamxuit mepmunonocuieckuii cioeapn

AOeppanum (XpOMaTHUIHBIE U XPOMOCOMHBIE) — HU3MEHEHHE PAaCIOJIOKEHHUSI T€HETUYECKOTO
MaTepHaia, ero YacCTuyHasl yrepsi Ui NpHoOpeTeHrne HOBOT0, a TAK)KE YBEIIMYEHHE YNCIIa €ro KOMuil.

AKTHBHOCTb (HYKJIE0THa) — CKOPOCTh, C KOTOpPOH IPOMCXOAUT pacmaj HYKJIEOTHIa; B
MexayHapoIHOM cucTeMe eAMHUIEH aKTUBHOCTH siBisieTcst 6ekkepens (bk); npu aktuBHOCTH B 1 Bk B
JAHHOM KOJIMYECTBE PaJUOHYKJIMAAa MPOUCXOOUT | pacmag B CeKyHIy; BHECHCTEMHas eIWHUIA
aKTUBHOCTH — Ktopu (Ku).

Anadaza — ¢asza mMuTO3a, BO BpeMsS KOTOPOH XPOMATHIIBI «MATEPHUHCKON» XPOMOCOMBI
OTIEJISIFOTCS IpYr OT JpYyra, MPEBpAIlalOTCs B XPOMOCOMBI JI0YEPHUX KIETOK WU HANpaBISAIOTCA K
MOJIF0CaM JIeJIeHUsI — MecTaM (pOPMUPOBAHUS Sep JOUYEPHUX KIIETOK.

AHOKCHS — [TOJIHOE OTCYTCTBUE KUCIOPOJa B KIETKE WJIM TKAHHU.

AmnonrTo3, nporpaMMupyemMasi KJieTo4Hasi rudesib — rudenp KIETKH B pe3yJbTaTe 3alycka
CHeLHaTbHOM MPOrpaMMBbl MOCJIE0BATEILHOM aKTUBALUMHU psiia (PEpMEHTOB, MOCIEAHUE U3 KOTOPBIX
paspesaror JIHK Ha ygacTku nnmHOM B ~185 map OCHOBaHMM; OTHUM M3 CUTHAJIOB K 3aITyCKY alonTo3a
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saBisieTcsi oOHapyxkeHue moBpexaeHuid JIHK Bo Bpemsi mpoxokIeHHs KJIETKOH CBEPOUYHBIX TOYEK
TeHEepaIMOHHOTO UKJIa; 3Tu noBpexaeHus [JHK, oqnako, He CTONb BEHMKH, YTOOBI BBI3BAaTh HEKPO3.

B3pemmBawmuii ko3gpdumuent (Wt), xapaktepusyeT OTHOIICHHE CTOXAaCTHYECKOTO PHCKa
JUIS TKAHH t K 00IIeMy CTOXaCTUYECKOMY PHUCKY IPU PAaBHOMEPHOM OOJIy4YE€HHH BCEro Teja.

I'eHOTHII — COBOKYITHOCTh BCEX HACJIEICTBEHHBIX (PaKTOPOB, BXOASIINX B TEHOM.

I'unokcust — coCTOSHME MOHMKEHHOIO (MO CPaBHEHUIO C TEM, YTO CUHUTAETCS HOPMOW)
CoJIepKaHusl KUCIIOpO/ia B OKpYy»Karolel 00BbEKT cpefie, 0e3 yKazaHus Ha CTENEeHb TaKOr0 MOHMKEHUS.

I'omeocTa3 — nojjepxaHue yCTOMUMBOIO PAaBHOBECHS B CHCTeMe KJIETOYHOr0 OOHOBJICHHS
WJIU B OpraHu3Me.

Jlo3a mOrJIomeHHasi — KOJIMYECTBO M3JIyYEHHs, IMOTJIOUICHHOE OONYyYeHHBIM OOBEKTOM, B
pacdeTre Ha €IMHMIy Macchl. EnHUIEN NOrIomeHHoN 1036l B MeXIyHapOoAHOW CUCTEME SIBISAETCS
rpeit (I'p), KoTopbIil cooTBeTCTBYET NOTIIOMmEHHI0 1 JIx/KT.

Jlo3a yaBauBawmasi — 032 M3IY4CHUs, IPU KOTOPOl B MOTOMCTBE 00Iy4aeMoro oObeKTa
BJIBOE€ BO3pPACTae€T YacCTOTa MYTHPOBAaHUS OMNPEICNCHHOIO JIOKyCa IO CpPaBHEHHIO C (OHOBBIM
3HAYECHUEM.

Jl03a SKBMBaJICHTHasI — J103a U3JIy4€HUs, MOIJIOIIEHHAs B OpraHe WM TKaHU U YMHOKEHHas
Ha B3BEIIMBAIOIIMKA KOIPPUIMEHT A [JaHHOTO BHUAA M3IYYCHHS, XapaKTEepHU3YIOIIUH ero
3pPEKTUBHOCTh B HWHAYIHPOBAHWUU OHONIOTHYECKOTO 3 (eKTa; EIUHUICH SKBUBAICHTHOH 03B
ABIsieTCs 3uBepT (3B).

Jlo3a JKCNO3MIMOHHAsI — 1032 M3JIy4EHHUs, W3MEpEHHas B BO3JAyXe, €AMHULEN
9KCIO3ULIMOHHON 103kl sBisgeTcs B cucreMe CU kynmon nHa kumorpamm ( Ku/kr), B TexHuyeckoit
cucreMe — pentret (P), smonuM B uecTh HeMenkoro uccienonatens Bunsrensma Konpana Pentrena.

Jo3a 3¢ dexkTnBHAA — CyMMa NPOU3BEICHUN DKBUBAJICHTHOM J03bl B OpraHax M TKAaHAX Ha
COOTBETCTBYIOIIME B3BEIIMBAIONINE KOIDOUIMEHTHI JUISI 3THUX TKaHEH, YYHUTHIBAIOIIUE Pa3HYIO
YyBCTBUTEIHHOCTh TKaHEH B OTHOLICHHM KaHIleporeHHoro »ddekra paavanuu; eIuHHIeH
3 PEeKTUBHOM 03BI ABIsIETCS 3UBEPT (3B).

HHuTepdaza — npoMexyTOK BpEMEHH MEXIY ABYMS NOCIIEI0BATEIbHBIMU JI€TIEHUAMU KIETKU.

Kanueporennoe jeiictBue — CcHnocoOHOCTP areHTa HMHIYIUPOBATh  00Opa3oBaHUE
3JI0Ka4eCTBEHHBIX HOBOOOpa3oBanuii (0T siat. Cancer — pak, Kpao).
KarapakTta paauamuoHHasi — TIOMYTHEHHE pPOTOBWIIBI, HACTYIHBIIEGE BCIICICTBUE

BO3/ICICTBUS HA HEE HOHU3UPYIOIIETO U3JIy4YEHUSI.

Kucaopoanblii 3pdekT — yBenrueHue CTeNeH! paJualioHHOro MopaXxeH!s: 00beKTa Mo Mepe
BO3PACTaHMs €ro KOHIIEHTPALUU B OKPY)KAIOLIEeH KIETKU cpeie OT HyJeBbIX 3HaueHui pO2 (aHOKCHM)
710 20 MM. pT. CT.

Kputnueckue opranbl (CUCTEMBI) — )KHU3HEHHO BaXKHBIC OPTaHbl UM CUCTEMBI, BHIXOSIINE U3
CTpOs TIEPBBIMH B HCCIIEAYEMOM AHAara3oHe 103 U3Iy4eHUs], 4TO 00yciaBiIuBaeT Tubenb opranusma B
OTpe/ieIeHHbIE CPOKM TOCie OOJIyueHUs; MPUMEphl: CHCTEMa KPOBETBOPEHHs, TOHKUM KHILIECUHUK,
I[THC.

Kputnuecknii opran — HauOonee paJAMOYyBCTBUTENBHBIM M3 HECKOJBKHUX OpPraHoB,
OKa3aBUIMXCS B 30HE BO3JEHCTBUS HOHU3UPYIOLIEH paHaliy.

JIJAS0 — neranbHas n1o3a 50 — n03a u3nydeHus, BoI3biBaromas rudens 50% ocobei.

JII50/30 — no3a uzmydenusi, BeI3biBatomas rudens 50% o0bexToB B Teuenue 30 qHEH mocie
BO3CUCTBUS (COOTBETCTBYIOIIMX 3aBEPIICHHIO THUOETU MbIIIeH OT MOpPAaXKEHUS KHUIIEUYHUKA |
KOCTHOTO MO3Ta).

JInneiinpie morepu (mepenaum) dHeprum (JIIID) — mnorepu sHEprUM HAa MKM IIyTH,
BBIPAKECHHBIE B 7B.

JlyyeBasi 0o0/1e3Hb — KIMHUYECKHH CHHIPOM, pPAa3BUBAIOIIMICSA BCIEACTBHE OOLIETO
00JTydeHus.

JlyyeBasi 60s1€3Hb (OCTpasi) — HACTYNMBIIAs BCJIEACTBUE OAHOKPATHOTO OOIYUYEHHUS.

JlydyeBasi 00/1€3Hb (XpOHHYECKAs])) — HACTYIIMBINAS BCIIEICTBUE JUTUTEIBHOTO HENPEPHIBHOTIO
WK (GPaKIMOHUPOBAHHOTO BO3ACHUCTBUS.

MuTtoTHyeckasi aKTUBHOCTb — XapaKTEePUCTHKA MPonr(epaTuBHOW aKTUBHOCTH TKAaHH WU
oprasa, onpezesnsemMasi IpoLEeHTOM KJIETOK, HaXOAIIMXCS Ha CTaJJui MUTO3a B €JUHUIY BPEMEHH.

Mumenun Tteopusi (nmpuHumMmn) — BbickazaHHoe B 30-e roaslt XX B. IlpeacraBienue o
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HEPAaBHO3HAYHOCTHU MOPAXKEHUSI PA3IMYHBIX YACTEeH KJIETKU JUISI €€ Cy/IbOBI; TOorajKa O CYIIeCTBOBAHUU
B KJETKE PaJUOYyBCTBUTEIBHBIX CTPYKTYp, NOpak€HHE KOTOPBIX W NIPUBOAUT K ee Tubenu; B
HacTosIIee BpeMs Takou cTpykTypoit sBisercs JJHK.

Hekpo3 — d¢opma kieTouHoil rubenu, peanu3yemas B ciydae Hakorenus B JIHK
HECOBMECTHUMOTO C KM3HBIO KOJIMYECTBA MOBPEXK/ICHUH, a TAK)KE BCIIEICTBUE TOBPEKACHUSI MEMOpaH.

O0.1yyenme — Bo3/IeiiCTBHE MOHU3UPYIOIIEH panalii Ha OUOJIOTHYECKHE OOBEKTHI.

OHKoOreH — reHeTHyecKas MporpamMma, crocoOCTBYIOIIAas BO3ZHUKHOBEHHUIO OIMyXOJIed, 00
IPUCYTCTBYET B TEHOME B PENIPECCUPOBAHHOM COCTOSIHUU MOJ KOHTPOJIEM PETYISATOPHBIX T€HOB, THO0
oOpa3yerca u3 pazobueHHbx (pparmentoB JIHK, kaxaplii U3 KOTOPBIX B OTIECIBHOCTH HE MOXET
BBI3BATh OITYXOJICBYIO TpaHCHOPMAITHIO.

OtHocuTenbHass Ouosorundeckass JIPpdexktuBHocrs (OBIJ) — oTHomIEHHME paBHO
3 PEKTUBHBIX 1O OHOJOTHYECKOMY NEHCTBHIO 103 pPaccCMaTpUBAEMOrO H3IyYeHHS M Tamma WU
PEHTT€HOBCKOTO U3IY4€HUM, KOTOPbIE CUUTAIOTCS CTAaHAAPTHBIMHU.

IMopa:keHHsl MOTEHIMAIBHO JeTAJIbHbIe — CTIOCOOHBIE K BOCCTAHOBJIEHUIO TTPH W3MEHEHHUU
YCIIOBUH B MIEPBbIE YaChI [TOCIIE OOTYUCHHUS.

IloporoBasi 103a — 11033, HWXKE KOTOPOH HE OTMEYEHBI MPOSABICHHS TaHHOTO 3(pdekra
00Ty4YeHHUs.

PaguanuonHble CHHAPOMBI — CHUMIITOMOKOMIUIEKCHI (KOCTHOMO3TOBOW, KHUIIICYHBIH,
1epeOpanbHbIif), pa3BUBAIOLINECS BCIEACTBUE MOPAKEHUS COOTBETCTBYIOIIUX KPUTHYECKUX OPraHoOB
nocie o0Iy4eHus B onpenesieHHoM auana3one 103 —1-10 I'p, > 100 I'p, cooTBeTCTBEHHO.

PaguaunonHblii poH — ecTecTBEHHBbIN — 32 CUET PAJUOHYKIHIOB 3€MHOTO U KOCMHYECKOTO
IPOMCXOXKACHUS; TEXHOJOTHYECKH HM3MEHEHHbIi ¥ TEeXHOTeHHBbI — 3a CYeT aHTPOIOTEHHOMN
JESTEIbHOCTH YEJIOBEKA.

PainoakTHBHOCTH — CIIOCOOHOCTh BCEX HECTAOMIIBHBIX DJIEMEHTOB K PAcaay C BBIACICHHEM
sHepruu B ¢opme (HOTOHOB (y-HU3JIydeHHE) WM YacTUll (dJMEKTPOHBI, O-YACTULIBI M JIP.); IMHUIICH
PaAMOaKTUBHOCTH CIyKUT Oekkepelb (bk) — oaHO siaepHOe npeBpaieHue B 1 c.

PaguoakTuBHbIEe H30TONBI (PAAHOHYKJINABI) — OHA U3 (OPM CYIIECTBOBAHUS JIEMEHTOB,
pa3IUyYaOIIMXCsl MO aTOMHOMY BeCy M COJAEpXkallluX HeCTabWIbHOE SApO, MCIIyCKarolee
MOHM3UPYIOIIEE U3ITyuyeHHE.

PagnoOuosiornyeckuii mapagokec — HECOOTBETCTBHE MEXKJIY HHUYTOXKHBIM KOJWYECTBOM
MOTJIOIIEHHOM SHEpPruM W KpalHel CTeNeHbl0 peakuuh OHWOJIOTUYECKOTO OOBEKTa, BIUIOTH J0
JeTanbHOT0 3 deKTa.

Pagnope3ncTeHTHOCTD (PaIHOYCTOWYNBOCTD) — HU3KAsl YyBCTBUTEIBHOCTD K MOPAXKAOIIEMY
JIEHCTBUIO HOHU3UPYIOIINX U3JIY4CHH.

CmepTh moA JIy4oM — Tu0enb OpraHu3Ma BO BpeMsl WIIM B TMIEPBbI€ MUHYTHI TIOCIIE O0JIydeHUs
B no3ax Oonee 1000 I'p, oOycnoBiieHHass MAacCHPOBAHHBIM MOpaXEHHMEM MeMOpaH U CTPYKTYpPHBIX
6enkoB kietok [HHC («monekynspHas Tuoens).

CroxacTuyeckue 3¢ (exTbl — BEpOATHOCTh Pa3BUTHS 3JI0KAUECTBEHHBIX HOBOOOpPA30BaHHUN B
oTJalieHHbIe (TOfbl, JIECSATKH JIeT) CPOKM Tocie OOIydeHHUs >KMBOTHOTO WM 4YeJIOBEeKa W /WU
HACJIC/ICTBEHHBIX 3a00JICBaHNI B IIOTOMCTBE.

Teparorennbie 3¢ @exkTbl — TOPOKH pPa3BUTUS U YPOJCTBA, pPa3BUBLIMECS BCIIEACTBHE
00rydenust S)MOpHOHa WM TIJ10/1a in utero (B MaTKe).

JxpaHupoBaHue (0T 00,1yUYeHHs ) — GU3NYECKHH cIT0co0 OciabieHus AeUCTBUS U3ITYyUEHUH C
MIOMOIIIBI0 a0COPOUPYIOMINX DHEPTUI0 MAaTEPHAIIOB, MOMEIIAEMBIX MEXITy MCTOYHUKOM H3ITydeHUS U
00BEKTOM BO3/ICHCTBHSI.

15. OCOBEHHOCTHU PEAJIM3ALIMU JUCHUTIJIMHBI J15A THBAJINJOB U JINIL
C O'PAHUYEHHBIMH BO3MOXHOCTAMMU 3/10POBbA

B cootBercTBHM ¢ MeTOAMYECKMMH peKoMeHIanusaMu MunoOpHayku PO (yTB. 8 anpens 2014
r. Ne AK-44/058H) B Kypce MpeAnonaraeTcsi UCIONb30BaTh CONHAIBLHO-AKTUBHBIE U pe(ICKCUBHBIC
METOJIbl O0y4YeHHS, TEXHOJIOTMHU COLMOKYIbTYpHOU peabmintanuu oOyuaromuxcs ¢ OB3 ¢ unenbio

OKa3aHHud IMOMOIIU B YCTAHOBJICHUHU IMOJTHOUCHHBIX MCKIIMIHOCTHBIX OTHOIIICHUH.
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OOydeHue ULl ¢ OrpaHMYCHHBIMM BO3MOXKHOCTSMHU 3/I0pOBbSI OCYLIECTBISETCS C YYETOM
UH/IMBUYAIBHBIX TCUXO(U3MUECKUX OCOOCHHOCTEH, a Uil MHBAIMIOB TaKXKE B COOTBETCTBUU C
WHIMBUYaJIbHOW IPOrpaMMOil peabuinTauy HHBAIUAA.

Jis Ml ¢ HapylleHHeM C¢JyXa BO3MOXHO TIpEIOCTaBiIeHHE HH(OpPMAIMK BU3YaJTbHO
(KpaTKMM KOHCHEKT JIEKIMH, OCHOBHAasi W JIONOJIHUTENbHAs JMTeparypa), Ha JIEKUHOHHBIX H
IPAKTUYECKUX 3aHATHUSIX JOIYCKAaeTCsl NMPUCYTCTBUE ACCUCTEHTA, a TaK e, CypAONEpPEeBOJYUKOB U
TU(IIOCYPIOTIEPEBOAUMKOB.

OneHka 3HaHUM CTYIEHTOB Ha NPAKTHUYECKUX 3aHIATHUAX OCYLIECTBIIIETCS HAa OCHOBE

IUCbMEHHBIX KOHCIIEKTOB OTBETOB Ha BOIIPOCHI, MIMCbMEHHO BBIIIOJHEHHBIX MPAKTUUYECKUX 3aJaHUH.
Jloknan Tak e MOXeT ObITh IpefocTaBlieH B MUCbMEHHOW (opme (B Buae pedepara), mpu 3ToM
TpeOOBaHUSA K COJEPIKAHUIO OCTAIOTCS TEMH K€, a TpeOOBAaHMSA K KAayeCTBY M3JIOKEHHs MaTepuana
(MOHATHOCTh, KayecTBO pEYH, B3aUMOJEHUCTBHE C AayOUTOPUEM M T. 1) 3aMEHSIOTCA Ha
COOTBETCTBYIOILIME TPeOOBaHUs, MPEABbSABISEMbIE K NMHUCbMEHHBIM paboTaM (KauecTBO 0(GOpMIICHUS
TEKCTa U CIIMCKA JIMTEPATYPhl, FPAMOTHOCTh, HAJIMYUE UIUTIOCTPALIMOHHBIX MAaTEPUAoOB U T.1.)
C y4eroM COCTOSHHUS 3JI0pOBbsI IPOCMOTP KHMHO(QMWIBMA C IOCICAYIOIIMM aHAJIU30M MOXKET ObITh
IIPOBEJIEH JIoMa (HarpuMep, IpU HEOOXOIMMOCTH JIOTIOIHU-TEIbHON 3BYKOYCHUIIMBAIOLIEH anmapaTypsl
(HaymHMKHM)). B Takom cinydae CTYIEHT NpeAoCTaBiisieT NMUCbMEHHBIM aHaliMu3, COOTBETCTBYIOIIUI
IpeIbABISIEMbIM TPEOOBAHUSAM.

[TpomexxyTouHas arTecTalus Ui JIML C HApyLICHUSMU ClyXa MPOBOJUTCS B MHCbMEHHOMN
dopMe, mpU 3TOM HCHOIB3YIOTCS OOIIME KpUTepuu oleHuBaHud. [Ipm HeoOXoAMMOCTH, BpeMs
HOJrOTOBKH Ha 3a4€Te MOKET OBbITh YBEIMUYEHO.

Jis a4 ¢ HapylmleHHeM 3peHMs JIOIYCKaeTcs ayaualibHOe NpEeOoCTaBlieHHe WH(GOpMAIUU
(HampuMep, ¢ UCHOJIB30BAHUEM IIPOTPAMM-CHHTE3aTOPOB PEUH), a TaK JK€ UCIOJIb30BAHNE HA JIEKLUAX
3BYKO3AIMCHIBAIOIINX YCTPOUCTB (AMKTOGOHOB M T.n.). Jlomyckaercss MpUCYTCTBHE Ha 3aHATHSX
aCCHUCTEHTA (TIOMOIIHKKA), OKa3bIBAIOILEr0 00YYaroIUMCs HEOOXOAUMYIO TEXHUYECKYIO TIOMOIb.
OneHka 3HaHWNA CTYJCHTOB Ha CEMHHAPCKHX 3aHATHUSX OCYIIECTBISIETCS B YCT-HOH (opme (Kak
OTBETHl HA BOIIPOCHI, TaK M MpakTHueckue 3aganus). [Ipy HeoOxoaumocTu aHanusza (UIbMa MOKET
OBITh 3aMEHEH OIMCAaHUEM CHUTYallud MEXA3THUYECKOTO B3aMMOJCHCTBUS (Ha OCHOBE OIbITa
PECIIOHJIEHTa, XYJOKECTBEHHOM JHTEpa-Typbl © T.J.), IO3BOJIIIOLIMM OLEHUTh CTENEHb
c(OpMUPOBAHHOCTH  HABBIKOB  BIAJCHHMS METOJAaMU aHajdu3a M  BbUIBICHUS CHEHUPUKU
(YHKIMOHUPOBAHUS M PA3BUTHUA TICUXUKH, IO3BOJIIOUIMMU YYUTHIBaTh BIMSHHE JTHUYECKUX
¢akropoB. [lpu mpoBe-IeHUMM NPOMEXKYTOUHOM aTTecTalMy s JHUI C HapyUIeHHUEM 3pEHUs
TECTUPOBAHUE MOXKET ObITh 3aMEHEHO Ha YCTHOE COOEeceJ0BaHUE 110 BOIIPOCAM.

Jlnna ¢ HapymeHUsIMH ONOPHO-ABMIaTeJIbHOI0 anmapara HE HYXJIAlTCi B 0COOBIX
dopmax mperocTaBieHUsl yuyeOHbIX MarepuanoB. OAHAKO, C y4€TOM COCTOSIHMS 370pOBbsl 4acTb
3aHATHH MOXET OBITh peann3oBaHa AUCTAHIMOHHO (mpu momomu cetu «MHTepHer»). Tak, npu
HEBO3MOYKHOCTH IOCELEHUS JIEKIMOHHOIO 3aHATUS CTYAEHT MOJXKET BOCIIOJIB30BATHCA KpPAaTKUM
KOHCIIEKTOM JIEKLIHH.

IIpy HEBO3MOXXHOCTH IOCEIIEHUSI IPAKTUYECKOIO 3aHATUSA CTYACHT IOJDKEH IPEIOCTABUTH
MUCbMEHHBIA KOHCIIEKT OTBETOB HAa BOIIPOCHI, MUCbMEHHO BHIIIOJHEHHOE IPAKTHUECKOE 3a/1aHHUE.
Jloknan Tak e MOXeT ObITh IpPEeOoCTaBlieH B MUCbMEHHOW (opme (B Buae pedepara), Mpu 3TOM
TpeOOBaHUS K COJEPKAHUIO OCTAIOTCS TEMM K€, a TpeOOBaHUS K KauyecTBY M3JIOKEHMsI MaTepualia
(MOHATHOCTb, KauyecTBO peYM, B3aUMOJEHCTBHE C ayauTopued M T. Jd) 3aMEHSIOTCd Ha
COOTBETCTBYIOIIME TpeOOBaHUA, MpEAbABIsAEMble K MUCbMEHHBIM paboTam (KayecTBO OQOpMIICHUS
TEKCTa U CIMCKA JIMTEPATYPBl, FPAMOTHOCTD, HAJIMYHUE WIUTIOCTPALIMOHHBIX MAaTEPUAIIOB U T.1I.).

[IpomexyTouHas arrectauusi A JIUI C HapyLIEHUSMH OIOPHO-IABUIATEIbHOIO armmnapara
OPOBOJUTCS Ha OOIIMX OCHOBAaHUAX, NpPU HEOOXOAMMOCTH TpOIEaypa 3aueTa MOXKET ObITh
pean3oBaHa AUCTAaHLIMOHHO (HapuMep, U MOMOLIHN porpamMmsl SKype).

Jly1s 3TOr0 MO AOrOBOPEHHOCTH € MPEMOJABATENIEM CTYIEHT B ONPENEICHHOE BPEMS BBIXOJIUT
Ha CBSI3b JUIA IIPOBEACHUS MPOLENypHl 3aueTa. B TakoM citydae 3a-4eT caaercs B BUJE coOece0BaHus
no BompocaMm (cM. (opMbl IpoBeAEHUS MPOMEXKYTOUHOM aTTecTaluy JUIsl JIML C HapyIICHUSMHU
3penHust). Borpoc u mpakTuyeckoe 3a1aHue BHIOUPAIOTCS CaMUM MPEToIaBaTeNeM.

HpI/IMeanI/ICZ DOoHIBI OIEHOYHBIX CpCACTB, BKIIIOYAIOIIHWEC THUIIOBBIC 3adaHUSA W MCETOJAbl OLCHKH,
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KPUTEPUN OLICHWBAHMS, IO3BOJIONIME OLICHUTh PE3YJIbTAaThl OCBOCHMS JAHHOM AMCLHILIMHBI
oOyyaromumucs ¢ OB3 moryt Bxoauts B coctas PI1/] Ha mpaBax OTeIbHOTO JOKYMEHTA.

IIporpammy cocraBui (a) (u):

M. 1. Knabykos, 3aBeayroniuii otaeiaoM pereieparuBHoi meaunuasl HMULL pagunonorun Mun3zapasa
Poccun, kanauaat OMOIOTHYECKUX HAYK.

Penensent (bI1):

N.O. ®amunus, 10KHOCTh, yU€Has CTEIEeHb, YI€HOE 3BaHUE
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JUCT COTJIACOBAHUSA PABOYEM TPOTPAMMBI JJUCITATIJIMHBI

[Iporpamma paccMoTpeHa Ha 3acelaHlK
otnenenus buorexnonorum
(mpoTtokom Ne oT« »

20 1)

PykoBoauTens oOpa3zoBaTeabHOM MPOrpaMMbl
06.04.01 buonorus/OkcnepuMeHTaIbHAS
paanonorus

« » 20 T JI.H. Komaposa

Hauansuuk otnenenus buorexnoinoruit
«_ » 20 T A.A. Kotnspos

HayuHblii pyKOBOIUTENb MArUCTEPCKOM
porpamMmmsl (IIpu HEOOXOAUMOCTH)

06.04.01 buonorus/OxcrepuMeHTaTbHAS
paauonorus

«_ » 20 T JI.H. Komaposa

20




