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1. EJIb OCBOEHMA JUCIIUITJIMHbI

JucuuiuimHa «buodusukay BXOOUT B mporpammy crernuanurera «buoummxeHepuss u
ononHpopmaruka» 10 HamnpasieHuro 06.05.01 «buowmxeHepuss u OuomHGOPMATHKA» H
u3ydaercs B 3 ceMecTpe 2 Kypca. JucnumianHy peanu3yer ArpoOHOTEeXHOJIOTHMYECKHI
nenapraMeHT. J(MCUUIUIMHA COCTOMT M3 8 pa3fenoB U 24 TeM M HampaBjieHa Ha HU3y4eHUe
(GU3NYECKUX TPUHIMIIOB, YIPABIAIOUIMX OHOJIOTMYECKMMU CTPYKTypaMH U TpolieccaMu Ha
MOJIEKYJISIPHOM, KJIETOUHOM U OPraHU3MEHHOM YPOBHSIX.

Ilenbto OCBOEHHS JUCLUMIUIMHBI SIBJISIETCS IOJIydeHHE O0a30BbIX 3HaHMM B oOjacTu
O0no(U3NUECKUX OCHOB (PYHKIIMOHUPOBAHUSA KJIETOK, TEOPETHYECKHMX OCHOBAaX U OCHOBHBIX
METOAAaX HCCIEIOBAHUS MOJEKYISIPHOW M KBAaHTOBOW OMO(GU3MKM, MEMOpPAHHBIX MPOLECCOB,
paguanuoHHON OMO(PU3MKH, CTPYKType U (PYHKIIMOHUPOBAHWUU OHMOJIOTHYECKUX MEeMOpaH;
¢dbopMHUpOoBaHHE YMEHUH NPAKTUYECKOTO NPUMEHEHHs IIOJyYCHHBIX 3HAHUH W HaBBIKOB B
penieHrny npodhecCuoHaNbHBIX 3a7a4

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA JUCHUITVIMHDBI

OcBoenne aucuumiuHbel «buodusuka» HampaBieHO Ha (HOPMHUpPOBAHHE Yy OOYYAIOIIMXCS
CJIEIYIOIIUX KOMITETEHIIUN (YaCTH KOMIIETEHIINHN):

Tabnuya 2.1. Ilepeuenv komnemenyutl, Gopmupyemvix y 00yYAOWUXC NPU O0CBOCHUU
OUCYUNTIUHBL (Pe3VTbmambvl 0C80EHUS OUCYUNTUHDL)

I/IHZ[I/IKaTOp])I JOCTHIKCHUS KOMIICTCHIUHN

Iudp Komnerenuus N
(B paMKax JaHHOMW NHUCUMUTUIMHBI)

CnocoGeH mpoBOIUTH
IKCIIEPUMEHTAIILHYIO PaboTy C
OpraHu3MaMH M KJIETKaMH,
HCIIOJIb30BaTh (PU3HUKO-

OIIK-3 XUMHYECKHE METOIBI
UCCIIEIOBAaHUST MAKPOMOJIEKY,
MaTeMaTHYeCKHe METOIbI
00paboTKU pe3yNbTaToOB
OHOJIOIMYECKUX HCCIIEI0BAHUIL,

OIIK-3.2 Bnageet METOUKaMU UCCIIEOBAHIS MAKPOMOJIEKYI U
IKCIEPUMEHTAILHOM PabOoThI ¢ MAKPOMOJIEKYIIAMU;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Hucuunnuna «buodusuka» OTHOCUTCS K o0si3aTenbHONM yacTu Onoka 1 «JluCHMIITUHBL
(Momymnm)» oOpa30BaTeNbHON TPOTPAMMBI BBICIIIETO 00pa30BaHUSI.

B pamkax o0pa3zoBaTesbHOM NporpamMmbl BBICIIETO O0pa30BaHUS OOydYarOIIMECs TaKxKe
OCBaMBAIOT  JIpyrMe€ JWCLUUIUIMHBI W/WIM  TPAKTUKH, CIIOCOOCTBYIOIIME  JIOCTUKEHHUIO
3aIJIaHUPOBAHHBIX PE3Y/IHTATOB OCBOEHUS AUCUMILINHBI «bruodusnkar.

Tabnuya 3.1. Ilepeuenv xomnonenmos OI1 BO, cnocobcmsyrouux 00CMUNICeHUIO
3anIaHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHDBL

[peamecrByonue Hocaenyomue
HIngp Haumenosanne uncﬁnnrmnﬂbllyMolllllynﬂ, uncunnnnl:lil/;loaynn,
KOMIIETEHI[HH % %
NPaKTHKH NPAKTHKH

Crioco0GeH pOBOIUTH O3HaKOMHUTENbHAS MMPAKTHKA

SKCIEPUMEHTAIBHYIO 10 TeHHOW WH)KEHEePHH;
OTK-3 paboTy ¢ oOpraHu3MamMu u MouekymsipHast GMOTIOTHS;

KJIETKaMH, HCIIOJIh30BATh OU3UKO-XUMHUIECKHAE METOIBI
(DMBHKO-XUMHUUECKHE B OMOJIOTHH;
METOJIbI HCCIICIOBAHUS Buoxumus;




IIpenmecTByIOIIHE IMocaenyroime
HIngp Hanvenosanue }Jl/lcfll/l[:lﬂﬂﬂbl},MOI:yﬂlfl, Ill/lcul/lﬂﬂl/ll}ll)]:l/;luOZ[yﬂH,
KOMIIETEHIIM U « «
MPaKTHKH NPaKTUKHU
MaKpOMOJIEKYII, I'enomuka u
MaTeMaTHYECKHUE METOMbI TPAHCKPHUIITOMUKA;
00paboTKU pe3yIbTaToOB [Iporeomuka u
OMOJIOTHIECKUX MeTabO0IOMHKA;
HCCIIEIOBAHUIL; Biostatistics;
IIporpammupoBanue;

* - 3aIMoJIHAETCS B COOTBETCTBUM ¢ MaTpuueil komnerenuidi u CYII OI1 BO
** - 3JIeKTUBHBIE AUCIHUIUIUHBI /TIPAKTHKH




4. OFbEM JUCHUILIVNHBI U BUJIbI YYEBHOM PABOTHI

OO1m1ast TPYI0EMKOCTh UCIHUILTUHBI «brodu3ukay coctaBiseT «3» 3a4eTHbIC CITUHUIIBI.
Tabnuya 4.1. Buowl yuebHOU pabomvl no nepuooam O0c8OeHUs 0OPA308aMeNbHOU NPOSPAMMbL BblCUe20 00paA308aHus O0lisl OYHOU @HopMmbl
0OyueHusl.

Bux yueoHoii padoThI BCETO, ax.u. CeMech pCED)
Koumaxmmnas paboma, ax.u. 54 54
Jlexrun (JIK) 18 18
Jlabopartopusie pabotsl (JIP) 0 0
IMpaktryeckue/cemunapckue 3ansatus (C3) 36 36
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 45 45
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 9 9
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 108 108
3a4.e/1. 3 3




5. COAEPKAHUE JUCIUITVINHBI

Tabauya 5. 1. Cooepoicanue oucyuniunsvt (MOOYis) no 8udam y4ebHou pabomol

Bun
Homep | HammeHnoBaHue pasnena .
Conep:xanue pasaesa (TeMbl) yueOHOM
pa3nena AVCHUTILTAHBI %
padoThI
11 [Ipeamer u 3agaun Gnodpu3nKy. JIK, C3
MonekymnspHas CTPYKTYpa U JHHAMHUYECKHUE
Pa3nen 1 |Benenue B Onopusuxy 1.2 Ky IAD PYKTYpa i I JIK, C3
CBOMCTBA OMOJIOTHUECKHX CUCTEM
13 Hcropust pa3BuTus 6nou3nuku JIK, C3
21 CnexTpajbHbIe METOIBI NCCIIEIOBAHHS CBOMCTB K. C3
' OHOJIOTUUECKHMX CHCTEM ’
Paznen 2 Meroaurieckne Bonpock! Kanopumerpuueckie METOIbI HCCIeIOBAHUS
O6nousuku 2.2 p p JIK, C3
OMOJIOTMYECKUX CUCTEM
2.3 Pannocnexkrpockonuyeckue Metoasl uccnenosanus | JIK, C3
dyHnaMeHTaNbHbIE TOHATHS TEPMOANHAMHUKH
3.1 e puiod JIK, C3
OMOJIOTMYECKUX CUCTEM
Pa3zgen 3 DHEPreTHKA M MHAMHKA MeMOpaHHBIH TPaHCIIOPT U MEMOPAHHBII
A OMOJIOTHYECKHUX CHCTEM 3.2 P p P P JIK, C3
TIOTCHIINAT
3.3 DJeKTpUYECcKHUe Mol B OMOJOTHYSCKUX CHCTEMax JIK, C3
4.1 OCHOBHBIE YPaBHEHUS] KUHETUYECKUX IPOLIECCOB JIK, C3
Pasen 4 KuneTnka OMOIOTHYECKIX 4.2 CHCTEMEI ¢ perylnupoBaHUEM C OOPAaTHOH CBS3BIO JIK, C3
cucTeM 43 MozenbHbIe TOIX0/IBI K HEKOTOPBIM CIIOKHBIM K. C3
' OHMOJIOTHYECKHM TIPOLIECCaM ’
51 XUMHIUYECKHI cOCTaB OMOIOTHIESCKUX MEMOpaH JIK, C3
. 5.2 ®Da30BEIe MIepeXxoabl B MeMOpaHax JIK, C3
Pasnmen 5 Crpoenne u cBoficTza TpaHCOPT BEIIECTB Yepe3 OMOIOTHICCKUE
Oronorn4ecKux MeMOopaH 5.3 P pT Belll p JIK, C3
MeMOpaHbI
5.4 CurHasipHas GYHKINS OMOJIOTHIECKUX MeMOpaH JIK, C3
M 6.1 CTpyKTypa ¥ CBOHCTBa OMOTIOIMMEPOB JIK, C3
OJIEKYIIIpHAS
Pasznen 6 YIAp 6.2 Bruodusnka Oenkon JIK, C3
onodusnka
6.3 Brodusika HyKIEeHHOBBIX KUCIOT JIK, C3
DH3NKO-XNMHUYECKHE OCHOBBI (POTOOHOIOTHUECKUX
7.1 ¢ JIK, C3
MIPOILIECCOB
Paznmen 7 |KBanroBas 6mogusnka 7.2 CriekTpaibHbBIE CBOWCTBA OHOMOICKYI JIK, C3
B3aumonelicTBuEe KBaHTOB CBETA C
7.3 A JIK, C3
OMOJIOTMYECKUMH COSTMHEHUSIMHU
81 B3anmopeiicTBe HOHU3UPYIOIIETO H3TYIEHHS C 1K, C3
' BerectBoM. OOpa3oBaHie CBOOOIHBIX PATUKAIOB. ’
Paznen 8 |PaguarnmonHas 6nodusnka =
JlelicTBre HOHU3UPYIOIIETO U3TyUeHHs Ha
8.2 JK, C3
OHoJIorHYecKre 0OBEKTHI

* _ sanonusiercst Toapko 1o QUHOM dopme obyuenus: JIK — nexyuu; JIP — na6opamopusie pa6omul; C3 —

npaKmuquKue/cemuHapCKue SAHAMUAL.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Tun aynuropuu

OcHamenue ayiuropuu

Crnenunanu3npoBaHHoOe
yueOHOe/1adopaTopHoe
o0opynoBanme, IO u
MaTepHuaJIbl 1J151 0CBOCHUS
AMCUMILINHBI
(mpu HEOOXOAUMOCTH)

JlekimmoHHas

AyauTopus Juisi IpOBECHUS 3aHATUI
JIEKIIMOHHOTO THIIA, OCHAIICHHAS
KOMIUICKTOM CIEIUATH3UPOBAHHON MeOenu;
JIOCKOH (9KpPaHOM) U TEXHHYECKUMU

JlaGopatopus s
MPOBEJICHUS 3aHSATUIA
JIEKIIMOHHOTO THUIIA,
MPAKTUYECKUX 3aHITUH,




CpencTBaMu MYJbTUMEINA MPE3CHTAIIHH.

IPYNIOBBIX U
WHIMBUTyaJIbHBIX
KOHCYJIbTAINH, TeKYIIEero
KOHTPOJIS U
MPOMEKYTOUHOMN
arrecrauuu. Komruiekr
CHelHaTU3UPOBAaHHON
MeOeH, MUKPOCKOTI
OMHOKYJISIPHBII
MeauiuHckuii MUKME/T-
5, MUKPOCKOIIUYECKUE
npenaparsl. TexHudeckue
CpEeICTBa: HHTEPAKTUBHAS
nocka. [Iporpammuoe
o0ecrniedueHue: IpPOAYKThI
Microsoft (OC, maker
O(HUCHBIX MPUIIOKEHUH, B
1.4. MS Office/Office 365,
Teams).

CemuHapckas

AyauTopus Juisl IpOBEICHUS 3aHATUN
CGMI/IHapCKOFO THUIIA, l"pyrIHOBBIX n
VHJIMBU1YaJIbHBIX KOHCYJIBTAINH, TEKYILETO
KOHTPOJIA U POMEKYTOUYHOM aTTECTALUH,
OCHaIlleHHasI KOMIIJIEKTOM
CIIeIUaTu3UPOBAHHON MeOeH U
TEXHUYECKUMHU CPEACTBAMU MYJIbTUMEANA
MpEe3EHTaIHA.

JlaGopatopus s
MIPOBEACHUS ITPAKTUUYCCKUX
1 1a00paTOPHBIX 3aHATHH,
IPYNIOBBIX U
WHIUBUTYTbHBIX
KOHCYJIbTAIINH, TEKYIIETOo
KOHTPOJIS U
IIPOMEKYTOUHOU
arrecranuu. Komiiekt
CHeIHaTu3UPOBAaHHON
MeO0eiH; TEXHUYECKHE
CpelcTBa:
AxBanuctusiTop 411/4
J19-4-2-02 DMO;
TepmocTar BogsHOM TW-2;
Hoyt6yk Acer Extensa
5630G; Hacoc BakyymHBINI
KNF N816.3KT.18 (16
n/muH, 0,5 6ap); Becsr
OHAUS Adventurer
AR3130; XomoausHUK
buproca-6; Dnekrponeys
OKCII V-10M; Tepmocrar
Bo3aymHb TC 1/80;
Cnekrpodoromerp CD-
2000; CucteMsl
qucTsn Vapodest
(Gerhardt) nns
oTpeeNieHus a30Ta 1o
Keenpmamro, a Tak ke It
MapOBOW TUCTUIUTALIUU
JIETYYUX KUCIIOT, TUOKCH A
cepbl, aMMOHWUS,




dbopmanpieruaa, peHona,
CIUPTOB, BUIIMHATLHBIX
JTMKETOHOB U IIMaHUCTOTO
Bozopoaa; CrucreMbl
HH(}ppaKpacHOTro
paznoxenus Turbotherm
TUISL PA3JIOKEHHSI TTO METOTY
Keenpnansa mmpokoro
CIIeKTpa 00pa3IoB ¢
CoZIepKaHHEM a30Ta B
MHUKpPO- U MaKpOJAHAIa30HE;
Ha6op no3atopoB — SmiT.
[Iporpammuoe
obecriedeHre: MpoTyKThI
Microsoft (OC, maker
O(bUCHBIX IPHUITOKEHMIHA, B
1.4. MS Office/Office 365,
Teams).

KomnbroTepHslit kitacc aiis
MPOBEJICHUS 3aHATUI
JIEKIIMOHHOI'O THUIIA,
MPAKTUYECKUX 3aHATUH,
TEKYILEro KOHTPOJI U

IIPOMEKYTOUYHON
arrecrauuu. Komruiekr
CHEeUaIu3UPOBAHHON
AymuTopus 1Uis CaMOCTOSATENIbHOW paboThI Me0enn; TeXHUYEeCKHe
Tns oOydJaroruxcs (MOXET UCIIOJIb30BaThCA JUIsl | cpenctBa (16 pabounx
., | IpOBEIECHUs CEMUHAPCKUX 3aHATUN U MmecT): IHTepaKkTUBHBIIH
CaMOCTOSITENIbHOM 9
paBoTI KOHCYJIbTAIHi), OCHAIEHHAS KOMILIEKTOM KOMILIEKC -~ HHTEPaKTHBHAs
CreLMaNIN3UPOBaHHON MeOenu U nocka Triumph Board ¢
KoMmmbioTepamu ¢ goctynom B JUOC. npoekTopoM Optoma.
Bupryanbnseiit

71a00paTOPHBIN MPAKTUKYM
«Duzukon». [ Iporpammuoe
obecriedeHne: MpoLyKThI
Microsoft (OC, naker
O(HCHBIX MPUIIOKEHUH, B
T.4. MS Office/Office 365,
Teams).q|

* - ayIUTOPHS AJISL CAMOCTOSATENIbHOM paboThl oOyuaromuxcs ykassiaercs OBA3ATEJIbHO!

7. YAEBHO-METO/JUYECKOE 1 UHO®OOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJINHBI

Ocnoenas numepamypa:

1. buodusuka : yueobnuk / B. I'. Aptioxos, T. A. KoBanesa, M. A. HakBacuna [u ap.] ;
nox penakuuent B. I'. AptroxoBa. — Mocksa : Akanemuueckuit [Ipoexr, 2020. — 294 ¢. —
ISBN 978-5-8291-3027-5.

2. buodwusuka : yue6nuk / b. A. Pyoun - Mocksa : KnoPyc, 2023 — 190 c. — ISBN 978-
5-406-10409-5.

3. Bonekenmreita, M. B. buodusuka : yue6Hoe nmocodue / M. B. BonbkeHmmreitn. — 4-¢
u3n., crep. — Cankrt-IlerepOypr : Jlans, 2022. — 608 c. — ISBN 978-5-8114-0851-1. —




Texcrt : anexTpoHHbIH // Jlanb : 3neKTpoHHO-OnbImoTeunas cucrema. — URL:
https://e.lanbook.com/book/210956

4. buodusuka : yuebnuk / B. I'. Aptioxos, T. A. KoBanesa, M. A. HakBacuna [u ap.] ;
nox peaakuueit B. I'. AptioxoBa. — Mocksa : Akagemuueckuii [Ipoekt, 2020. — 294 ¢. —
ISBN 978-5-8291-3027-5. — TekcT : aneKkTpoHHbIH // JIaHb : 31eKTpOHHO-OMOIHOTeYHAs
cucrema. — URL.: https://e.lanbook.com/book/132170
Lononnumenvnasn numepamypa:

1. Hukusn, A. buodusuka : koucnekt neknuid / A. Hukusa, O. [{aBbiosa ;
OpenOyprckuii rocynapctBeHHbIN yHUBEpcUTET. — OpenOypr : OpeHOyprekuii
rocynapctBeHHbIi yauepeuret, 2013. — 104 c. — Pexxum nocryna: o noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=259291

2. Kynpsimos, 0. b. Pangnannonnas 6nodusnka (MOHU3UPYIOIINE U3ITYICHUS) ;| YYCOHUK
: [16+] / ¥O. B. KynpsimmoB. — MockBa : ®uzmartiut, 2004. — 426 c. — Pexxum noctyna: mo
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=69291
Pecypcwi ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmepuemy»:

1. ObC PYIH u ctoponnue ObC, Kk KOTOPBIM CTYIEHTBI YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHUH 3aKJIIOYEHHBIX JIOTOBOPOB

- DnekTpoHHO-0MOMMoTeuHas cucrema PYJIH — ObC PYJIH
http://lib.rudn.ru/MegaPro/Web

- OBC «YHuBepcuteTckas 6ubianoreka onnan» http://www.biblioclub.ru

- OBC IOpaiit http://www.biblio-online.ru

- OBC «KoncynbTaHT cTyfeHTa» www.studentlibrary.ru

- OBC «Tpounkuiit mocT»

2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI

- DJICKTPOHHBIN (HOH/T TPABOBON ¥ HOPMATUBHO-TEXHUICCKOU JJOKYMEHTAITUU
http://docs.cntd.ru/

- mouckoBas cuctema Suaekc https://www.yandex.ru/

- mouckoBas cucteMa Google https://www.google.ru/

- pedepatuBHas 6a3a nanasix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvt 0 camocmoamenbHou pabomol 00YUAOWUXCS NPU
0C80eHUU OUCYUNTUHBL/MOOVIA™:

1. Kypc nexuuit no quctuminune «buodusukay.

* - Bce y4eOHO-METOAMYECKHE MAaTepUalIbl Ul CaMOCTOATENBHON paboThl 00ydaroImuxcs
pasMelarTcs B COOTBETCTBUH C JCHCTBYIOIIUM MOPAIKOM Ha cTpanule auciuminasl B TYUC!

8. OLIEHOYHBIE MATEPHUAJIbI U BAJUIBHO-PEUTUHI OBAS CUCTEMA
OIEHUBAHUA VYPOBHA C®OPMUPOBAHHOCTH KOMIETEHIUU 11O
JUCIUITIVIMHE

OneHouHble MaTepuanbl U OaUIbHO-pEHTHHIOBas cUcCTeMa* OLEHHBAHUSA YPOBHS
c(OpMUPOBAHHOCTH KOMMETEHIMHA (YaCTH KOMIIETEHLIMH) MO UTOraM OCBOEHUS JIHCHUIUIMHBI
«buoduzuka» npencrasnens! B [Ipunoxxenun k HacTose Paboueit mporpaMme TUCIUITIINHBL.

* - OM u BPC ¢dopmupyroTcst Ha OCHOBaHUHU TPeOOBAHUI COOTBETCTBYIOIIETO
JIOKaJIbHOT0 HOpMaTuBHOrO akta PY J1H.
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