MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuanbHocts: 14.03.01 SinepHas 3Hepreruka u Temiopuzuka
HaumeHnoBanue o6pa3oBaTejbHOI nporpaMMbl. HaHOTeXHO/I0THM M HAHOMATEPHAJIBI B JHEPreTHKe
YpoBeHb 00pa3oBaHus: BbIclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

PabGouyasi nporpaMmma IuCUUIIMHBI

BHNOJIOI'UA

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.12

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

7 cemectp - 3;

Yacos (Bcero) no yueoHomy
IJIAHY:

108 yacoB

Jexknun

7 cemecTp - 16 4acos;

HpaKTuquKne 3aHATHA

7 cemecTp - 32 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocrosiTesibHasi padoTa

7 cemecTp - 59,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:
KoJss1okBHYM

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

7 cemectp - 0,3 uaca;

MockgBa 2023




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu Cupko W.B.
[IpenomaBaTelib NaerTbnratop R3adc769a-SirkolvV-e81b2793 N.B. Cupxko
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

PykoBogurenn
00pa30BaTeIbHON MPOTrPaMMBbI

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu Omutpues A.C.

WaenTudmKaTop R8d0ce031-DmitriyevAS-aaaeae2

A.C. Jlmutpuen

(I[OJ'I)KHOCTI), y4€Has CTCIICHb, YICHOE SBHHI/IC)

(mozmucs)

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

(pacuudpoBka
TIO/ITUCH)

3aBeyIoNIuil BhIMyCKaroen g rev— flysnna 1010,

Kadeapbl * MOl ¢ NaerTbnratop Re86e9ab6-Puzina-4dZacadl 10.10. Ily3una

(OIKHOCTB, YUCHAsI CTETICHb, YICHOE 3BaHUE) (mozmucs) (pacmudpoBka
TTO/ITUCH)



1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Leab ocBOeHUs] AUCHUILUIMHBI. U3YUYESHHE MTPOLIECCOB, MPOUCXOASIINX B OPraHax )KUBBIX CHCTEM U
OMOJIOrMYECKUX KJIETOYHBIX CTPYKTYypax
3agayu AUCHMILINHBI
- U3y4eHHE OCHOB OMOJIOTHYECKUX CUCTEM;
- IpHOOpETEeHNE HABBIKOB PabOThI ¢ MPUOOpaMH ONTUYECKOW MUKPOCKOIINU;
- OCBOEHHE AJIEMEHTOB M HABBIKOB B OMPEJICJICHUHU TUIIA )KUBOW CHCTEMBI.

dopmupyembie y 00yJaronierocs KOMNeTeHIUH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

KOI{ U HAMMEHOBaHUE KOH U HAUMEHOBaHMUE 3am1a1mp013aﬂﬂble pe3yabTaThbl 06y‘leﬂl/lﬂ
KOMIIETCHIIUN HHAUKATOpA TOCTHKCHUSA
KOMIIETCHIINHU
[IK-3 I'oToB k pacuyeTHO- N/I-1nx-3 Bnageer ocHoBHbiME | 3HATh.
JKCIIEPUMEHTAIILHOMY METOJdaMU U MOJAX0JdaMHU, - OCHOBHBIC IIPOLIECCHI, IIPOUCXOASAIINE B
aHaJIM3y 0COOCHHOCTEM MIPUMEHSAEMBIMH IIPU aHATU3E OpPraHuYeCKOM MHUPE M OHOJIOTHYECKUX
IIPOLIECCOB B paboThI HAHOPA3MEPHBIX cucTeMax,
HAaHOPa3MEPHBIX CUCTEMAX | CUCTEM - IPMHIUIIBI CHCTEMHON OPraHU3aluu.

Qg epeHanuy 1 HHTETPauy (GyHKIHHA
OpraHu3Ma, yCTpOUCTBO U
(YHKIIMOHAJIBbHOCTh OMOJIOTrMYECKUX
CHCTEM.

YMETh:
- OCYILIECTBIIATH MOUCK M AaHAJIU3UPOBATH
HAyYHO-TEXHUUYECKYI0 HH(POPMAIUIO IO
COBpPEMEHHOM OHOJIOTHH;

- CaMOCTOSITEBHO pa30UpaThCs B
YCTPONCTBE KJIETOYHBIX CTPYKTYpP U
TKAHEH.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM TPOT'PAMMBI BO

JucuumirHa OTHOCHTCS K OCHOBHOM IpodecCHOHaNbHOW —00pa3oBaTelbHOI  mporpamme
Hanorexnomorun u HaHoMaTepuaisl B sHepreTuke (ganee — OIIOIT), manpasnenust moarorosku 14.03.01
SnepHas sHepreTHKa 1 Temodusrka, ypoBeHb 00pa3oBaHus: BhICIIee 00pa3oBaHue - OakanaBpuar.

TpeGoBaHMs K BXOJHBIM 3HAHHUSAM U YMEHHSIM:
- 3HaTh XUMUS
- 3gaTh OusukKa

Pe3ynbraThl 00y4eHus, MOITydYeHHbIE P OCBOCHUH JTUCIUILTNHBI, HEOOXOAUMBI ITPH BBINOJIHEHUH
BBIMTYCKHON KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBBI OHOXUMHUH 26 7 4 - 10 - - - - - 12 - CamocmoamensHoe usyuenue
11 Heopranmnueckue u 10 2 - 4 - - - - - 4 - meopemuueckozo mamepuana: N3ydenne
OpraHu4ecKue JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
COeIMHEHUS "OCHOBBI OHOXUMUU"
1.2 OOMeH BeIeCTB 8 1 - 3 - - - - - 4 - H3yuenue mamepuanog 1umepamypruvlx
13 MonexynsipHast 8 1 - 3 - - - - - 4 - UCIOYHUKOB:
reHEeTHKa [2], 23-129, 173-300
[3], 91-135
[4], 23-129
2 CTpykTypa KIETOK U 18.0 2.0 - 8 - - - - - 8 - CamocmosamensbHoe usyuenue
TKaHei meopemuueckozo mamepuana: VIzyuenue
2.1 O00I109Ka KICTKH, 7 1 - 3 - - - - - 3 - JIOTIOJTHUTENBHOTO MaTepraa o pasjaeiry
PO, MUTOIIa3Ma "CTpyKTypa KJIETOK U TKaHei"
2.2 PacTuTenbHbIe TKAHU 4.5 0.5 - 2 - - - - - 2 - H3yuenue mamepuanog 1umepamypHbix
2.3 TkaHN >KUBOTHBIX 6.5 0.5 - 3 - - - - - 3 - UCHOYHUKOB:
[2], 332-358
[3], 196-200, 237-244
[4], 332-358
3 KuzHenesTenbHOCTh 12.0 2.0 - 4 - - - - - 6 - Camocmoamensnoe uzyuenue
OpraHoB meopemuueckozo mamepuana: Vzyuenue
3.1 Omnopusle u 5 1 - 2 - - - - - 2 - JIOTIOJIHUTENBHOTO MaTepuaa o pasjaery
JIBUTATEJIbHBIE CUCTEMBI "XKu3HenesaTenbHOCTb OpraHoB”
3.2 | Tpancnopr y pacteHui 3.5 0.5 - 1 - - - - - 2 - H3yuenue mamepuanog 1umepamypHsix
3.3 HupxynaropHsie 35 0.5 - 1 - - - - - 2 - UCHIOUHUKOB:
CHCTEMBI y )KHBOTHBIX [1], 68-105
[2], 359-482
[4], 359-482
4 Koopnunamus u 10.0 2.0 - 4 - - - - - 4 - Camocmoamenvnoe uzyuenue




peryasIus

meopemuuecKo2o mamepuaia. I/I3yquHe

4.1 | DHOOKpHMHHAS CHCTEMA 5 1 2 - 2 - JIOTIOJIHUTENBHOTO MaTepuaa 1o pasjery
4.2 HepsHas cucrema 2.5 0.5 1 - 1 - "Koopaunauus u perynsanus"
4.3 Pocr, pa3Burue, 2.5 0.5 1 - 1 - H3yuenue mamepuanoe numepamypHslx
BOCCTAaHOBJICHUE U UCHOYHUKOG:
pereneparus [1], 68-84
[2], 301-331
[4], 301-331
5 DBOIIOIHS JKU3HU 8.0 2.0 2.0 - 4 - CamocmoamensHoe usyuenue
5.1 IIpouncxoxnenne 4 1 1 - 2 - meopemuueckozo mamepuana: V1syaenue
KU3HU JIOTIOJTHUTEJIBHOTO MaTepHaia 1o pasjieny
5.2 Ot60p 2.0 0.5 0.5 - 1 - "DBomonus KU3HU"
5.3 MakposBosonus 2.0 0.5 0.5 - 1 - H3yuenue mamepuanos numepamyprnsrx
UCHMOYHUKOG:
[1], 17-27
[2], 534-537
[4], 534-537
6 Yuenue o Ouocepe 8.0 2.0 2.0 - 4 - CamocmoamensHoe usyuenue
6.1 [NonsTHE KUBBIX 4 1 1 - 2 - meopemuuecko2o mamepuana: V1syuenue
CHCTEM JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
6.2 JwHamMuKa monyssimi 2.0 0.5 0.5 - 1 - "Vuenne o 6nochepe”
6.3 Opomtonus 6uochepbt 2.0 0.5 0.5 - 1 - H3zyuenue mamepuanoe numepamypnsix
UCHOYHUKOG:
[2], 9-19, 483-498
[3], 16-31
7 Bupycsl, 6akrepuu 8 2 2 - 4 - CamocmoamensHoe usyuenue
7.1 Hexnerounsle hopmbl 4 1 1 - 2 - meopemuyueckozo mamepuana: VI3ydaenue
KHU3HU JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
7.2 IIpoxapHuoTs! 4 1 1 - 2 - "Bupycsl, 6aktepun"
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:
[1], 30-46
[3], 10-15
3aueT ¢ OUEHKOH 18.0 - - 0.3 - 17.7
Bcero 3a cemecTp 108.0 16.0 32. 0.3 42 17.7
0
Hroro 3a cemecTp 108.0 16.0 32. 0.3 59.7
0




IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KIIP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/pabotam; UKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/padotam; ['K- rpymnmnoBsie KOHCYIbTaIlMK 1O pa3ienaM
muctumuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecranus



3.2 KpaTkoe coaep:kaHue pa3iejioB

1.1.

1.2.

1.3.

2.1.

2.2.

2.3.

3.1.

3.2.
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4.1

4.2.

4.3.

5.1.

1. Ocroewl buoxumuu

HeOpFaHI/I‘leCKI/Ie " OpraHn4€CKUC COCANHEHUA

OOMEH BEIIECTB

MonekynsipHasi TeHETUKa

2. Cmpykmypa Kiemox u mKameul

O060104Ka KIETKH, SIpO, HUTOIIa3Ma

PacturensHble TKaHU

TkaHu )KUBOTHBIX

3. JKuzneodesmenvnocmos op2anos

OHOpHLIe 1 IBUI'aTCIbHBIC CUCTCMbI

Tpancnopr y pacteHui

. ]_II/IpKy.H}ITOpHBIe CHUCTCMBI Y J KUBOTHBIX

4. Koopounauus u pe2yisiuus

. DHJIOKpUHHAS CHCTEMa

HepsHas cucrema

Poct, pa3zButue, BoccTaHOBIIEHHE U pereHepanus

5. Deonroyus srcusnu

HpOI/ICXO)K,Z[CHI/Ie JKHN3HH



5.2. Or6op

5.3. Makpo3BoJtonus

6. Yuenue o buocepe

6.1. IlousaTHe )XUBBIX CUCTEM

6.2. JluHamMuKa MOyt

6.3. DBomronus 6uochepsl

7. Bupycwl, bakmepuu

7.1. HekneTounsle (hOpMBbI )KU3HU

7.2. [IpokapuoTsl

3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. Ocobennoctu ckenera. Myckyinsl. Cuctema KpoBooOparieHusi. Oprassl AbIXaHUS;
2. Yuenue o Ouocdepe IloHsTHe KUBBIX CUCTEM, OOIIME MPU3HAKU KUBBIX OPIaHU3MOB U UX
MHOrooOpasue. ENMHCTBO npo1ieccoB KU3HEAEATEIbHOCTH, CBOMCTBEHHBIX MPECTABUTENISM
Pa3HbIX BUJIOB KUBOM MPUPOJIBL;
3. 'enorun kak cuctema. Ot6op. Konnenuus Buaa. MakposBotonus;
4. OBomrouus xu3Hu Jleronuch 3emnn. Hauano nporcxoxaeHust )KU3HU. DBOIOIUS U
peBosronnd. 3aBoeBaHue cymu. Bek nuHo3zaBpos. HoBble BpemeHa;
5. becnioneie popmel pazmuokenus. [lomoBoe pasmHoxxenue. Poct, pa3sutue,
BOCCTAaHOBJICHHME U PETE€HEPALIUS;
6. Hepsnas cucrema. Penieniropsl. [loBeneHue )KUBOTHBIX;
7. Koopaunauus u perynsauus. Perynauus y pacteHuil. DHIOKpUHHAs cuctema. ['omeocTas.
Koxa. Dkckpenus;
8. KpoBb u ee pynkiun. @opMmeHHbIe 371eMeHThl KpoBU. UMMmyHHTeT. JIMdaTtndeckas
CUCTEMa;
9. O0men Bemtects. [Iutanue, potocunres, rereporpodHoe nutanue. [lumeapurenbHas
cucreMa. Mcnonp3oBanue sHeprun. ['a3000MeH;
10. J)KusnenearenbHocTh opranoB ONOpHBIE U ABUTATENbHBIE CUCTEMBI. MBIIIEYHBIE CUCTEMBI
nBrKeHHs. [|BuxkeHne 6ecrio3BOHOYHBIX. J[BIkeHne pbl0, ambuouii u pentunuii. /[Buxenue
IITULL U 3BEPEH;
11. TkaH" )KUBOTHBIX. DMUTEIUATIbHbBIE, COEAUHUTEIIbHBIC, MBIILIEYHBIE U HEPBHBIE TKAHHU HX
CTPOEHHE;
12. PacturenbHble Tkanu. CTpyKTypHble TKaHU. [IpoBoasiye TKaHu;
13. CtpykTypa K1eTok u Tkanei. O60104Ka KIETKH, SO, IUTorIazMa. OpraHouabl KIETKH.
PacTutenbHble KIETKH, TPOKAPUOT, ACNIEHUE KIETOK U UX THOeb;



14. MonexynspHas reHeTuka. ['eHsl 1 xpomocomsl. Pernkanus u tpanckpunius JJHK.
Cunre3s Genka, U3MEHUYNBOCTh T€HOB;

15. lunamuka nomynsiuuii. OTHOLLIEHUE MEXKIY NOMYIISILUAMMU;

16. buochepa 3emun. [Ipupoubie 30Hb1. DBOMIOIUSA OMochephl. CoHEeUHass aKTUBHOCTb.
3navyenue padboT A.UnKeBCKOro;

17. Tpauncnopt y pactreHuid. LIUpKyJIsITOpHBIE CUCTEMBI Y )KUBOTHBIX;

18. OcHoBbI Onoxumun. Heopranuyeckue COeMHEHNUS, YTIACBOIbI, JTUMH/IbI, aMUHOKHUCIIOTHI,
6enku. HykienHoBble KUCIOTH. BUTaMUHBI, TOPMOHBI.

3.4. Tembl 1a060paTOPHBIX padoT
HE TPEyCMOTPEHO
3.5 KoncyabTanum

I'pynnoevie koncyromayuu no paszoeaam oucyuniunsl (1°K)

OO6cyxeHre MaTepuaioB Mo keiicam pasaena "OcHoBbl OnoxumMun"
OO6cyxeHne maTepuanos 1o keiicam pazaena "CTpyKTypa KIETOK U TKaHen"
OO6cyxeHre mMaTepuaioB Mo keiicam pasaena "JKuzHneaesTensHOCTh OpraHoB'
OO6cyxeHue maTepuanos 1o keiicam pazaena "Koopannanus u perymsiuus’”
OO6cyxeHre MaTepuaioB Mo Keiicam pazena "IBONIOIUS KU3HH"
OO0cyxeHrne MaTepualoB Mo Keiicam pasaena "Yuenue o ouocgepe”
OO6cyxeHre MaTepuanoB Mo keiicam pasaena "Bupycel, 6aktepun"

NoabkowhE

3.6 TemaTnka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE pa3ae/ioB JTUCHUIIJIMHBI (bopMupveMbe B HHX KOMIEeTEeHIUIi

3araHupOBaHHBIE PE3yabTaThl 00yUEHUs MO

Howmep paznena AuCIUTIIMHBI

O1eHOYHOE CPEACTBO

Konanr
JUCLUATIIINHE (B coorBercTBUH ¢ 11.3.1) (TUII ¥ HAUMEHOBAHHUE)
WH/INKAaTOPOB
(B COOTBETCTBUH C pazjenaom 1) 1/2|3]4]5]6]7
3HaTh:
IPUHLUIIBI CHCTEMHOM OpraHu3alty. Komnoksuym/Koopaunanuus u perynsnus
muddepeHIrauy 1 HHTErpauy (GyHKIUNA OpraHu3Ma, V/T-Lics + 14 Onosorn4eckux (PyHKIUA U IBOTIOIHS
YCTPOUCTBO U (DYHKIIMOHATILHOCTh OMOJIOTUUECKHUX '
CHCTEM
OCHOBHBIC TIPOLIECCHI, IPOHCXOJIAINE B OPTAHHUECKOM | 1 T-lmca + |4 Konnoksuym/Yuenue o 6uocdepe,
MHUpE ¥ OMOJIOTHUECKUX CHCTEMaxX BUPYCHI M OaKTepUH
YMersb:
CaMOCTOSITENILHO Pa30upaThCsl B yCTPOUCTBE V/-1nics + 14 KomnokBuym/CTpyKTypa KJIETOK U TKaHeH
KJICTOYHBIX CTPYKTYp M TKaHEH Y J)KU3HEACATEIbHOCTh OPTaHOB
OCYLLIECTBIATh MMOUCK U aHAJIU3UPOBATh HAyYHO- KonnokBuym/OCHOBBI OMOXMMUU KJIETKU
TEXHUUYECKYIO0 UH(OPMAIIUIO [0 COBPEMEHHOM N-1nk-3 + |+

ononoruu
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
7 cemecTp

®dopma peanmsanuu: Y cTHas Gpopma
1. Koopaunanwst u perynsnus ouonorundeckux GyHKiui u 3Bomronus (Komuioksmym)
2. OcHoBbl Omoxumun Kietku (KommokBuym)
3. CTpyKTypa KJIETOK U TKaHE! U KU3HeNeATeabHOCTh opraHoB (KosiokBuym)
4. Yaenue o 6uochepe, Bupycol u 6akrepun (KommokBuym)

bamibHO-peHTUHIOBasA CTPYKTYpa AUCLMILINHEI SBIISETCS NPUIOKEHUEM A.

4.2 TIIpoMe:KyTOYHASI ATTECTAIUSA MO AUCHHUIJINHE

3auem ¢ oyeuxoui (Cemecmp Ne7)
HToroBasi olieHKa MO KypCy BBICTABJISICTCS Ha OCHOBE OIICHKH 32 IMPOMEXKYTOYHYIO aTTECTAIHIO.
Bo3moxeH cirydaii, Korga B CHIY 3HAYMTEIHHO OTIMYAIOMICHCS TEKyIIeH OIEHKA MOXET OBITh
IPUMEHEH MOBBIIIAOIIMA WM MOHMKAOIINUN KOAPPUITUSHT

B auniom BeICTaBIISIETCS OLIEHKA 32 7 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. bokyts, C. b. MonekynspHas 6uosorus. MojekynspHble MEXaHU3MbI XpaHEHUs,
BOCITPOM3BEICHUS U PEATM3allMU TeHETHIECKON HHpopManny : yaeOHOe Tocodue 1o
cneuuanbHocTd "Paguonorus u paguoduonorus” ans By3oB / C. b. bokyts, H. B. I'epacumoBny, A.
A. Mumotnd . — MH. : Beimiimas mxosa, 2005 . — 463 c. - ISBN 985-06-1045-X .;

2. Bonbkenmreitn, M. B. buodusuka : yuebHoe pykoBojctso / M. B. Bonbkenmreitt . — 2-e u3f.,
nepepad. u jon . — M. : Hayka, 1988 . — 592 c. - ISBN 5-02-013835-3 ;

3. KitynoBa, C. M. buotexHomnorus : yueOHUK 111 By30B o cniennanbHocTH "buonorus" / C. M.
Knynosa, T. A. Eropoga, E. A. Kusyxuna . — M. : AKAJIEMUS, 2010 . — 256 c. — (Bsiciee
npodeccuonansHoe oopazoBanue) . - ISBN 978-5-7695-6697-4 .;

4. Bonbkenmreitn M. B.- "buoduzuka", (4-e uza., crep.), U3narensctBo: "Jlanp", CaHKT-
[TerepOypr, 2021 - (608 c.)

https://e.lanbook.com/book/168433.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrnedeHue:
1. Office / Poccuiickuii makeT 0(UCHBIX IPOTrpamm;
2. Windows / OniepaniionHasi cuctema cemeiicta Linux.

5.3 UaTepHeT-pecypcesl, BKJIIOYas NpodecCHOHAIbHBIE 0a3bI JaHHBIX 1 MH(POPMAIIMOHHO-
CIIPaBOYHBIC CUCTEMBI:

1. 9BC Jlaus - https://e.lanbook.com/

2. Hayunas sjiekTpoHHasi 6udimorexa - https://elibrary.ru/

11



3. baza nannbix Web of Science - http://webofscience.com/
4. ba3za nanabIx Scopus - http://www.scopus.com
5. HaimoHasibHas 3JIeKTPOHHAas1 OndmoTeka - https://rusneb.ru/

6. DaexTponnasi oudauoreka MOU (36 MDMN) - http://elib.mpei.ru/login.php

7. llopTan oTKpBITHIX TaHHBIX Poccuiickoii @exepanun - https://data.gov.ru

8. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AAa U COUMATbHOM 3a1IUTHI PO -

https://rosmintrud.ru/opendata

9. ba3a oTKpBITHIX JaHHBIX NPO¢ecCHOHATBbHBIX CTAHIAPTOB MUHHUCTEPCTBA TPYAA U
conuaabHoii 3aumThl P@ - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-

blok/natsionalnyy-reestr-professionalnykh-standartov/
10. Ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOro pa3putus P® -

http://www.economy.gov.ru

11. Ba3a oTKpbITHIX AaHHBIX PocuamonuTopunra - http://www.fedsfm.ru/opendata
12. DyekTpoHHast OTKpbITasi 6a3a nanHbIX '"Polpred.com O630p CMHU" -

https://www.polpred.com

13. HanmoHaIbHbBI# MOPTAJ OHJIAlH 00yuenus «OTKpbITOE 06pa3oBanue» - https://openedu.ru
14. Odpuunanbublii caiT @e1epajbHOr0 AreHTCTBA M0 TEXHUYECKOMY PeryJHupOBaHUIO U

MmetpoJioruu - http://protect.gost.ru/
15. OTkpbITas yHuBepcuTerckas nnpopmaunonnas cucrema «POCCHUS» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropun, Ocnamenne
HauMCHOBaHHue

Y4eOHbIC ayAUTOPHH IS M-409/2, Aynuropust CTOJI TIPEenoaaBaTeisi, CTOJM, TOCKa

MIPOBEACHUS JICKIIUOHHBIX kad. "HT" MEJIOBasi, MyJIbTUMEIUNHBINA TPOEKTOP
3aHATUHN U TEKYLLETO KOHTPOJISA M-422/4, Yuebnas CTOJI, CTYJI, MyJIbTUMEIUUHBIN
nabopaTopus MIPOEKTOP
Kpuo(u3uKH
M-412, Yuebuas CTEeJIIaX JJIs1 XpaHEHUs KHUT, CTOJI,
ayIUTOpUs CTYJI, MyJIbTUMEIUNHBINA TPOEKTOP,

JI0CKa MapKepHast

K-120, MammHHBIH

cepBep, KOHIULIMOHEP

3an MBI
VYyeOHble ayAUTOPUH IS M-409/2, Ayautopus CTOJI IIPENOAABATENs, CTOJ, JOCKA
MIPOBEACHUS TPAKTUYECKUX kad. "HT" MEJIOBasi, MyJbTUMEIUUHBIN TPOEKTOP
3ansatui, KP u KII M-422/4, YueOHas CTOJI, CTYJI, MyJIbTUMEIUUHBIN
nabopaTopus MIPOEKTOP
Kpuo(u3uKH

M-412, YuebOnas CTEeJIIaX JJIs1 XpaHEHUs KHUT, CTOJI,
ayJIuTopuUs CTYJI, MYJIbTUMEIUNHBINA IPOEKTOD,

JI0CKa MapKepHasl

K-120, MamuHHBIH

cepBep, KOHAUIIMOHED

3an MBI
YueOHbIe ayAUTOPUH IS M-409/2, Aynutopus CTOJI TIPEMNOo/IaBaTeIsi, CTOJM, TOCKa
IIPOBEICHUS IIPOMEKYTOYHOMN kag. "HT" MEJI0Basi, MyJIbTUMEIUWHBIN TPOEKTOP
aTTecTaluu M-422/4, Yuebnas CTOJI, CTYJI, MyJIbTUMEINAHBIN
nabopaTopus IIPOEKTOP
KpUOPHU3UKH

M-412, YueOHas CTEeJUJIaX JJIsl XpaHEHUsl KHUT, CTOJI,
ayAUTOpHUs CTYJI, MyJIbTUMEIUIHBINA ITPOEKTOP,

JI0OCKa MapKepHasi
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K-120, MammHHBII
3an MBI

cepBep, KOHIUITUOHED

IMTomemnenus misa
CaMOCTOSITENIHOW PabOTHI

M-411/1,
KommnbsrorepHslii kinacc

CTOJI, CTYJI, JOCKA MEJIOBas,
MYJIbTUMEAUNHBIN IPOEKTOD,
KOMIIBIOTEP NEPCOHAIbHBIN

ITomemnienus miis
KOHCYJbTUPOBAHUS

M-423/1, Ayauropus
kag. "HT"

CTYJI, CTOJI IUCbMEHHBIN

[Tomemenust st XpaHeHUS
o0opyIoBaHUs U y4€OHOTO
WHBEHTapS

M-407/1, Knanosas

CTEeJUIaX I XPAHECHUS MHBEHTaps,
CTEJUIaX I XPaHEHUS KHUT,
VHBEHTaph CIIEMAIN3UPOBAHHBIN
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BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

buonorusa

IIpunoxenne A

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4

OcHoBbl Onoxumuu kitetku (KosmokBuym)

CrpyKTypa KJIETOK M TKaHEeH U )XKU3HeesATeIbHOCTh opraHoB (KosmokBuym)

Koopaunanus u perynsuus 6uonornueckux ¢pyHkiuit u ssomonus (Komioksuym)

Yuenne o Ouocdepe, Bupycsl u 6akrepun (Kosmoksuym)

Bujx npome:xyTo4HOI aTTecTanMu — 3a4€T C OLIEHKOM.

Wnpekc KM-1 | KM-2 | KM-3 | KM-4
Howep Paszpen nucnurnimHbl KM:
paznena Henens 4 8 12 16
KM:
1 OcCHOBBI OMOXUMHH
11 Heoprannueckue u Opranm4eckue COeIMHEHMS +
1.2 OOMEeH BelIeCTB +
1.3 MonekynsipHas TeHETHKa +
2 CtpyKTypa KJIETOK U TKaHeH
2.1 O0oI104Ka KIETKH, SIAPO, IUTOTIIIA3Ma + +
2.2 PacturenbHble TKaHU + +
2.3 TkaHU )KUBOTHBIX + +
3 KuzHeneaTenbHOCTh OPraHOB
3.1 OnopHble U ABUraTeIbHbIE CUCTEMbI +
3.2 Tpancnopt y pacteHuii +
3.3 [{upKynaTOpHBIE CUCTEMBI Y )KUBOTHBIX +
4 Koopaunanus u perynsuus
4.1 OHJIOKpUHHAs CHCTEMA +
4.2 Hepsnas cucrema +
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4.3 Pocrt, pa3BuTue, BOCCTaHOBIICHHE U pEreHepaLus +
S) DBOJIIOLHS )KU3HU
51 [TpoucxoxaeHNE )KU3HU +
5.2 Ot60p +
53 MakposBOTFOITHS +
6 Yyenue o 6uochepe
6.1 [ToHsITHE KUBBIX CUCTEM +
6.2 JuHamuka nomynsuui +
6.3 OBomonust brocheps +
7 Bupycsl, 6akrepun
7.1 Hexnerounsie ¢popmbl KU3HA +
7.2 [IpoxapuoTsl +
Bec KM, %: 25 25 25 25
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