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IMporpamma auctuinHb " Xumrdeckue ocHOBH Orodmsnku''; 03.03.02 "dusmka”.

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

3AE
Crpanunna 2 u3 11. Bl YHH




IMporpamma auctuinHb " Xumrdeckue ocHOBH Orodmsnku''; 03.03.02 "dusmka”.

Iporpammy muctmIuiHbl paspadorai(a)(u): npodeccop, a.H. Ycaues K.C. (kadenpa meaunmHckoi ¢pusuku, Otnenenue
¢pusukm), k.usachev@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-1 CIIOCOOHOCTD MPOBOJIUTH HAYYHbIE UCCIIEI0OBAHUS B U30PaHHOM 00JIaCTH SKCIIEPUMEHTAJIbHBIX

i (wm) [AreopeTnueckux UCCIENOBaHMIA C IOMOLIBIO COBPEMEHHON PUOOPHON 6a3bl (B TOM
[YHCIIe CI0XKHOTO (pU3NUecKoro 000pyJoBaHUs) U NH(POPMALIMOHHBIX TEXHOJIOTHH € yYeTOM
OTEYECTBEHHOT'O ¥ 3apyOeKHOTO OIBITA

TIK-2 (CII0cOOHOCTh YUaCcTBOBATh B TIOATOTOBKE W COCTABJICHUH HAYYHON TOKYMEHTAITNH U
[IpeJICTaBJICHUsI Pe3yJIbTATOB HAYYHOH JesITeTbHOCTA

OO6yyarnmuiicss, OCBOUBIINI JUCHATUTAHY (MOLIYJIb):
HoyokeH 3HATh:

— OCHOBHBIE TIOHSITUS] ¥ TEPMHHBI B TEOPUU MOJIEKYJISIPHON OMOJIOTUH;

— OCHOBHbIE MEXaHU3MBI KJIETOYHBIX MPOIIECCOB HA MOJIEKYJISIPDHOM YPOBHE;

— OCHOBHBbIE 0a3bl JaHHBIX cojepKaIIne NHPOPMALIMIO O 0OBEKTaX MOJIEKYJISIPHOH OUOJIOTHY;
— pa3JIMYHbIE MOJXO/IbI JUTs PEIICHUS 3a]]a4 MOJIEKYJISIPHOIM OUOJIOTHY;

— O TpeH/Iax pa3BUTHsI HAYKU B JAHHOM 00JIACTH.

HoykeH ymeTh:

— 93¢(peKTUBHO UCKaTh JMUTEPATYPY U APYTYIO CHENUaIbHYI0 MH(pOpMALHIo B N30paHHON 001aCTH HAyKH;
— aHAIM3MPOBATh HAyYHBIE CTATHH IO TEMe MOJIKYJIAPHON OMOJIOrHH;

— CcO3/1aBaTh HOBOCTH MO M30paHHON TEMaTHKE;

— MOJIb30BATHCS CIELMATM3UPOBAHHBIMU 0a3aMHU JaHHBIX B U30PAHHOM 00JIACTH HAYKH;

— CcO3/1aBaTh ¥ MPOJBUTaTh COOCTBEHHBII MIPOEKT.

JloyKeH BiajeTh:

— HaBBIKaMU cO0pa, CUCTEMATU3AIMH U aHAJIM3a HAYYHO-TEXHUYECKOU U qpyrou npodecCHoHaNbHON MH(pOpMAIHY;
— HaBBHIKAMU CaMOCTOSITEJILHON PabOTHI B JTAOOPATOPHH.

2. MecTo nucuumiuHbl (MoayJas) B ctpykrype OIIOII BO

HanHas aucrurimHa (MoayJib) BKJoueHa B pasaen "b1.B.J1B.06.01 Juciurivael (Moayin)" oCHOBHOHN MpodheCCUOHATIbHOM
obpazoBaresbHO# porpammbl 03.03.02 "dusuka (Pusrka KUBBIX CUCTEM)" U OTHOCUTCS K JUCIUILIMHAM IO BBIOOPY YacTh
OIIOII BO, dpopmupyemoii y4acTHUKaMHU 00pa30BaTeIbHbIX OTHOIICHUIA.

OcBauBaercs Ha 4 Kypce B 7 ceMecTpe.

3. O6beM qUCHATLIHHBI (MOYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEM KOJNYeCTBAa YacOB, BbIJeJE€HHBIX HA
KOHTAKTHYI0 pa6oTy o0yJaromuxcs ¢ npenogaparejeM (0 BUaM y4eOHBIX 3aHATHI) M HA CAMOCTOSITEJIbHYIO
padoTy odyvaromuxcsi

O6m1ast TPyIOEMKOCTh AUCIUIUIMHBI COCTABIIsAET 4 3a4eTHHIX (bie) enuHuIl(bl) Ha 144 daca(oB).

KonrtaktHas padora - 65 yaca(oB), B TOM YHCJIe JIEKIUK - 34 yaca(OB), MpakTHUYEeCKUe 3aHATUs - 12 yaca(oB), JabopaTopHbIe
padoTthi - 18 yaca(oB), KOHTPOJIb CAMOCTOSITEIbHOM padoThl - 1 yaca(oB).

CamocrositenbHast padoTa - 43 yaca(oB).
Kontpons (3auér / 3x3ameH) - 36 yaca(oB).
dopMa MPOMEKYTOTHOTO KOHTPOJISI IUCIIUIUTIHBL: K3aMeH B 7 ceMecTpe.

4. Conep:xaHue JVCHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢ yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYEeCTBA aKaA€eMHUYE€CKUX YaCcOB U BUI0B yqeﬁm,lx 3aHATHN

Crpanyna 3 u3 11.
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4.1 CTpykTypa 1 TeMaTH4eCKHIi IVIaH KOHTAKTHOW M CAMOCTOSTEJbHONH PA6OThHI 0 AVCHHUIINHE (MO/IYJIIO)

Bujbl 1 yachl KOHTAKTHOI PadoTHI, Camo-
HX TPYJA0EMKOCTb (B yacax) CTOSI-
N Pazean! qucuumimnb / Ce- |Texmun,VIexnun|IIpaxTu-[IIpakru-JIadopa-Iagopa-| TeJb-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | Yyeckue |TOpHbIe |TOpHbLIe | Hasd
¢ opme BanaTus,| B 3J. [pabdoThL,| B3I pa-
Bcero | cgopwme | Bcero |¢popme | 00Ta
1 Tema 1. BBeneHue B OMOXMMUIO, MOJIEKYJISIPHYIO 7 2 0 0 0 0 0 2
6uosoruio 1 6MopuU3NKy.
2. (Tema 2. CTpyKTypHl KJICTKH. 7 2 0 0 0 0 0 2
3. |Tema 3. OCHOBBI XUMUM KU3HU. 7 2 0 2 0 0 0 2
4. Tema 4. CtpykTypa 1 (byHKINH OMOMaKpPOMOJIEKYIL. 7 2 0 > 0 0 0 2
5. [Tema 5. Bruonornueckre MEMOpaHHI. 7 2 0 2 0 0 0 2
6. (Tema 6. BrosHepreTHKa KJIETKH. 7 2 0 2 0 0 0 2
7. [Tema 7. KnerouHoe JipIxaHue. 7 2 0 2 0 0 0 2
8. [Tema 8. KieTouHast KOMMYHUKALMSI. 7 2 0 2 0 0 0 2
9. |[Tema 9. KiteTOYHBIHA LIAKIT. 7 2 0 0 0 0 0 2
10.[Tema 10. I'enetuka. 7 2 0 0 0 0 0 2
11.|{Tema 11. Pernmkanus u TpaHCKPUILIUS. 7 2 0 0 0 0 0 2
12.|Tema 12. Penapauusa JTHK. 7 2 0 0 0 0 0 3
Tema 13. MosiekyisipHbIE OCHOBBI TPaHCK PUTLIIU
13. YIAP PAHCKpHIL 7 2 0 0 0 0 0 3
[IPOKAPHUOT U YKAPHOT.
14.|Tema 14. Dxcnpeccus reHoB. 7 2 0 0 0 4 0 3
15.|Tema 15. Perynsanus sxcrpecciuu TeHOB. 7 2 0 0 0 4 0 3
T 16. 6
16.[Tema 6. DTansl SMOPHOHAIBLHOTO Pa3BUTHS 7 > 0 0 0 4 0 3
17.|Tema 17. Bupychl. 7 1 0 0 0 0 0 3
18, Tema 18. MeTtozsl paboThl ¢ GUOMOJIEKYIIAMH. 7 1 0 0 0 6 0 3
l1Toro 34 0 12 0 18 0 43
4.2 Coaep:xaHue JUCHUILIMHBI (MOIYJIs1)
Tema 1. BBejeHue B 6MOXHMMHIO, MOJIEKYJISIPHYIO OHOJIOTHIO H OHO (PU3HKY.
Baexnenue B kypc. [Ipeaqmer MonekyJsipHoi 6uonorud. MeTonpl MOJeKy ISIpHON OMOTOTUH. DBOJIOLMSI, OCHOBHBIE TEMBI
OGUOJIOTHH U METO/IBl HayuHOro uccienoBanus. buocdepa. dxocucrembl. Coobuiectsa. Iomynsitmu. Opranusmbl. Oprasst u
cucremsl opranoB. Tkanu. Knerku. Opranesmuisl. Monekyisl. CucteMHast OMoJIorust. DKCIpeccHs U nepeiaya TeHeTHYeCKOH
nH$popmanun. [lepenaya 1 npeBpalieHrne SHEPIUH 1 BEIIECTBa.
Tema 2. CTpyKTYpBI KJIETKH.
CrpykTypsl KieTkd. KieTka Kak elMHUIA opraHn3aiyy xkn3Hu. CpaBHEHME TPOKAPHOTHUECKUX U 9YKapHOTHUECKUX KJIETOK.
OpraHesuisl: S71po, SHAOIUIA3MATHUECKUI PETUKYIyM, armapaT ['oabaky, TM30COMBI, BaKYOJIM, MUTOXOHIPHH, XJIOPOILIACTHI,
murTockeneT. Mukporpyoouku. MukpoduiamMeHTsl (aKTHHOBBIE (bUiIaMeHTh). BHekteTounblii MaTpukc. [lepokcrucomsr:
OKHCJICHHE.
Tema 3. OcHOBBI XUMHH >KH3HH.
OCHOBBI XMMHH KU3HU. THITHI CBsI3el MKy aTOMaMH: KOBaJICHTHAs!, HIOHHas1, BOAOPOIHasI cBsi3U. Ciialble B3aMMOJICHCTBHSI.
XWMHYecKre peakliiy B KMBBIX ciucTeMax. CBoiicTBa Bopl. [1ossipHBIe M KOBaleHTHBIE CBs3U Bojibl. Koresus. BogopoaHsiii
rokazarens (pH). KucnotHo-1menounsie ycnosus. BygepHble pacTBopsl. YTiepos Kak ocHOBa ku3HU. CBOICTBa aTOMOB
yraepoga. IIpocTeie oprannueckre coelMHeHns1. YTiaeBogopoasl. Fizomeps.
Tema 4. CTpykTypa 1 PYHKIIIHA OHOMAKP OMOJIEKYJIL.
Crpykrypa 1 QpyHKIMM Guomakpomodekyit. [Tomimepsl. Peakuuu nerupparanuu u ruaponusa. HykieoduibHble peakiym.
VYrneBonpl. Caxapa. Anbaossl U keto3bl. [lonmucaxapuapl. XutuH. Jlunuael. HacelieHHbIE 1 HEHACBIIEHHBIE KUPBIL.
ocommmun. Creponnsl. benku. AMUHOKHCTOTH. XUPaTbHOCTb, MIIAHAPHOCTD, CTENIEHH CBOOO/IBI IMOJIMIICTITUAHON LIETIH.
CaopaunBatue ((hoJIMHT) U MOABMKHOCTH OesikoB. HykiennoBbie kuciotsl. Crpoenne JJHK 1 PHK.
Tema 5. BuoJsornyeckne MeMOpaHbI.
Buonornueckue memOpanbl. CocTaB GUOIOTMUECKUX MeMOpaH:
DAEKTPOHHBH
Crpanuna 4 u3 11. 11 YHHBEPC TET
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6CJ'IKI/I, MOJIAPHBIC JIMITUBI, YTTIEBOAbL (FJ’II/IKOHpOTeI/IHbI u I'J'II/IKOJ'II/IHI/IIH)I). .HI/IHPIILHI)IfI OuCIION. BI/I,HLI JIMIIUIHBIX arperaTos.

N36upatenbHast npoHUiaeMocTb. JKuaKocTHo-Mo3anvHast Moaesb. Tekydecth MeMOpaH. MemOpanHble Oesku. [Ipoduiu
ruapododrocTy. ['nukonunuast. Kanansl. AkBanopussl. TpaHcnopT yepe3 MmemOpany. OcMoc v BofiHbIN Oananc. MeMOpaHHbI
MOTEHUUAN. DHAOLUTO3. [JeTepreHTsl.

Tema 6. buosHepreTnka KJeTKH.

Buosneprentuka kierku. Mera6onusm. Karabosmsm u ana6omsm. ®opmbl sHeprur. CBoOOJHASI SHEPTUSI CUCTEMBI (SHEPTUs
I'm66ca). DK3eproHNUecKre U SHACProHMYecKue peakivu. PaBHoBecue 1 MeTabo3M. Buibl paboTh! KIIETKH (XUMIUYECKas,
TpaHcropTHas1, Mexanudeckas). AT®. dochopunmposanue. TpaHCTIOPT U MeXaHUYECKask paboTa ¢ UCTIOIb30BAHUEM SHEPTUU
AT®. Perenepauust AT®. depmentsl. dHepreTudeckuil 6apbep aktuBauuu. CyocrparHas cieliuuIHOCTh (hepMEHTOB.
Karanuz. Hru6uropsl. Amtocteprdeckast peryJsiuys. VIHruéupoBaHue 1o MpuHLUITY 0OpaTHOM CBSI3H.

Tema 7. KineTouHoe apIxaHue.

Sranbl KJIETOYHOro AbixaHusl. OKUCIUTEbHO-BOCCTaHOBUTENbHBIE peakuun. CyOcrpaTHoe docdopunmpoBanue. [mkonms.
Okucienue nupysara. Lukn Kpe6ca. DnektpoH-TpaHcnopTHas uenb. [TyTs neperoca anekTpoHoB. Llutoxpomel. Xemuocmoc.
Bpoxenue, anaspoOHOe 1 a3poOHoe fpixaHue. Katabonn3m paszinuHbix Mosiekysl. PorocuHTe3. ABTOTpOdBI U reTepoTpOHI.
VpasHenue otocunTtesa. Paciierienue Boapl. CBeToBble peakiiuM U LK KanbeuHa. [TurMeHThI.

Tema 8. KiteTouHass KOMMyHHKAIMSI.

Knerounas kommynukanus. CurHaibHble Kackaabl. buomnenku. JlokanbHas U TMCTaHTHAs nepenavya curHaia. Tpu ctaauu
nepe/iavv CUTHaJIa: pelieniusl, TPaHCIyKIus, oTBeT. Penenirop, conpsikeHHsidt ¢ G-6enkom (GPCR). PenieniropHbie
TUPO3UHKHUHA3BL. PellenTopbl-uOHHBIE KaHATBl. BHYTpHKJIeTOUHBIE perienTopbl. Bropuunbie nocpenquuku. Hukmmyeckuit AM®.
Arionros.

Tema 9. Ki1eToYHDBIN UK.

Knetounsnit uki. Knetounoe nenenue. XpoMaTus U XxpoMocombl. ['nctonsl. Hykieocoma. Ilentpomepa. ®a3bl KJIETOYHOTO
ukiia. [{uTokeHe3 y sKMBOTHBIX M pacTeHuid. MUTO3 pacTUTebHOU KjieTKU. BruHapHoe neneHue Oaktepuit. CucteMa KOHTPOJIS
KJIETOYHOI'O IIUKJIA. CBCpO‘{HbIe TOYKHU. HpOTCI/IHKl/IHEBI)I 1 IUKJIMHBI. CurHaJibsl OCTAaHOBKU. HOTepﬂ KOHTPOJIA KJIETOYHOT'O
IIMKJIa B pakoBbIX KJeTkax. Kinerounas nunus Hela.

Tema 10. I'eneruka.

I'eneruka. HacnenctBeHHOCTh U M3MeHUMBOCTD. [loHsTHE reHa. Permkanus. Becrionoe u nosioBoe pasmMHoxenue. Habopb
XpOMOCOM B KJIETKax 4esioBeka. JlumonaHas kieTka. Meio3 u Muto3. Kpoccunrosep. ICTOUHMKY HacieJCTBEHHOM
u3MeHunBoCTHU. ['eHeTndeckuil koa. KomrnemenrapHoe cBs3piBaHue ocHoBanuil. Ctpykrypa JJHK. Bosbinas u manas
OOPO3MKH.

Tema 11. Penymkanust u TpaHCKPHUIIHSL.

Perukanus u tpanckpunuus. [TonykoHcepBaTiBHas Mozesb perumkaimy. Craguu perkanyu JHK. Touku Havana
perumkanuu (opuukuH). MHunmanus perumkanuuu. Pernkarmonnas Bunka. JJHK-xenukasza. SSB-6enku.
JOHK-Tonomsomepaza. JTHK-nonmumepaza. [lonstue o muaupyiomeit u orcratorneil uenu. [Ipaiivepsl. @parmentsr Okazaku.
JOHK-muraza. Tenomepsl. Jlumut Xeiidpmka. Tepmunanust. Tenomepaza. Mogesb peruiMKariMOHHOTO KOMIUIEKCA.

Tema 12. Penapanus JTHK.

Penapauus JHK. OnHouenouednoe u apyuenodeynoe nospexaenue JHK. Mucmaty penapainusi. DKCUM3MOHHAS pernapaiysi
OCHOBAaHUI. DHIOHYKJIEa3a U 9K30HYyKJIeasa. [Jumepsl nupumuanHa. JIefdcTBre MOHU3UPYIOLIETO U3YYEHUsI HA CTPYKTYPY
moutekyisl JJHK. [lesamunupoBanue. AP-cailT. Dkcu3HOHHas penapanys HykjieotuaoB. Heromonornunoe coeguHenue
KOHIIOB. ['OMOTOTHMYHAST peKOMOWMHATIHS.

Tema 13. MoJiekyJisipHbIe 0CHOBBI TPAHCKPHIIIMH NPOKAPUOT U SYKapHOT.

Tpanckpuniusi. XpomatuH. MoJieKyJisipHble KOMIIOHEHTH! TPAHCKPUIILK TPOKAPUOT U 3yKapuoT. [Ipomorop. TepmunaTop.
PHK-nommvepasza. Duxancep. TATA-60kc. [Tonmctponnsie matpunsl. Moaudgukanus MPHK sykapuor.
7-MeTWIITYyaHO3UHOBBIH XBOCT. [TomaieHMHOBBIN XBOCT. DK30HbBI M UHTPOHBI. [lepBuunblil Tpanckpunt. Cruiaiiceocoma.
Crnaiicunr.

Tema 14. Dkcnpeccusi reHOB.

Dkcmpeccus reHoB. Tpancnsnus. TpuruteTHed Koj. Pamka cunteiBanus. Pu6osumel. Aprocruiaiicuar. TOYHOCTh TpaHCIIAIHN.
Crpoenne TPHK. Amunoanin-TPHK-cuaTeTassl. MosnekynspHoe pacrio3HaBaHue KoioHa. Pubocoma. ®yHkumm masoi u
OOJIBINION CYObeqUHUII. AKTUBHBIE CAUTHI pHOOCOMBI. VIHHUITMATINSA, SJIOHTAIUS U TepMUHAIUS TpaHCasun. CpaBHeHHe
TPAHCKPUMIIMY U TPAHCJISIIUU B KJIETKaX MPOKApUOT U 3yKapuoT. MyTanuu reHoB. uddepeHnmanbHas SKCpeccusi FeHOB.
Penpeccupyemble v UHIYyIIMPOBAaHHbIE ONEPOHBL. JIAKTO3HBIN OnepoH. Peryisius cTpyKTypbl XpoMaTUHA: alleTUIIMPOBaHKE
THCTOHOB, NOOaBJIeHUEe METWIBLHBIX Ipyr, MeTrmpoanue [JTHK.

Tema 15. Peryasius 3kcnpeccuu reHoOB.

Perynsauus sxcnpeccun reHoB. [uddepeHnnansHas skcnpeccus reHoB. PernpeccupyeMble 1 MHIYLIMPOBaHHBIE OIEPOHBI.
JlakTo3HBI1 onepoH. Peryisimst cTpyKTypbl XpoMaTHHA: alleTHIMPOBaHUE TUCTOHOB, 100aBJIEHHE METHIIBHBIX TPYIIIL,
metupoBanue [JHK. Monesnb paGoTsl SHXaHCEpOB M aKTUBATOPOB TPaHCKPHIIIMK. [1yTH MHrMOMPOBaHMST SKCIIPECCHH TeHA
crelupUIeCKUMH TPAaHCKPUMLIMOHHBIMY (hakTopaMul. COriaacoBaHHBINA KOHTPOJIb SKCIPECCHH T'€HOB 3yKapuoT. MeXaHu3MBbl
nocTTpackpuniuonHoit perynsanuu. Hekopupyomue PHK. MukpoPHK. MuPHK. PHK-unTepdepenmus.

Tema 16. ITanbl SMOPHOHAJIBLHOTO PAa3BHTHS

3 A
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Sransl SMOpHOHANBHOTO pa3BuTHs: KiteTouHoe nenenue, nerepMuHanus v auddepeHnmanus KIeTok, Mopgorenes.
uroruazmarnueckue nerepMuHanTsl. Popmuposanue narrepHoB. [losunmonnas nagopmanys. Passurre ot cragui stiiia 10
munHKY. OHKoreHbl. benok Ras (rat sarcoma). I'en pS53 - reH-cynpeccop omyxoJjeidl. MHoroctyneH4arast MOfie/b Pa3BUTHS
paka.

Tema 17. Bupycsbl.

Bupycsl. Bupyc mozanuHocTH Tabaka, afieHoBUpychl, Bipych rpurnma. Crpoenue Bupycos. JJHK u PHK Bupyce. 'enom
BupycoB. Kancunpt u Bupychsle o6omouku. baktepruodaru. Jintndeckuii nuk dara T4. JIuTiHueckuii 1 TM30TeHHBIN KJIBI
ymepeHHoro ¢ara A. Meron penaktupoBanusi reHoma CRISPR-Cas. PerutukatuBHblii iukji. PerpoBupychl. BakiiHbl.

Tema 18. MeToabl padoThl ¢ 0HOMOJIEKYJIAMH.

Mertonpl paboThl ¢ GuomMosiekynamu. Xpomartorpadus. Addunnas xpomarorpadus. ['enb-puibTpanus. DinekTpodopes.
Hentpudyruposanue. OcaxaeHve HeHTpudyrupoBaHUEM B IPaJUEHTE MJIOTHOCTH caxaposbl. KoadduimeHT cequMeHTaluu.
Cnektpodoromepus. Kinonuposanue renoB. Ammmdpukanus JHK. Pecrpukims JJHK. TlonvmepasHas nenHasi peakius
(ITLIP). CexBenuponanue JHK. Macc-cniekrpomeTpust

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00eCceYeH s JJIsi CAMOCTOATEJbHONH PAa60ThI 00yJaIOIUXCS M0
U CIHILIIHE (MOYJIIO)

CamocrosiTesbHask padoTa 00yYaIOIIMXCS BHITIONHSETCS MO 331aHUI0 ¥ IPH METOOMYECKOM PYKOBOJCTBE NperofiapaTeis, HO 6e3
€ro HeroCpeACTBeHHOro yyactust. CamocTtosiTesibHast paboTa MoApasAeNseTcsl Ha CaMOCTOSTENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U Ha BHEAYIUTOPHYIO CAMOCTOSITENbHYI0 paboTy. CaMocTosTebHAS padoTa 00yUAIOIIMXCS BKIIOYACT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (Pa3aesioB) AUCHHIUINHBL, TAK U TPOPadOTKY TeM (pa3/iesioB), OCBANBAEMBIX BO
BpeMsl ayIUTOPHOI padoThl. Bo BpeMst caMOCTOSITeNIbHOM paboThl 00yJaloIrecs YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIONHSIOT 3a1aHKUs1, HATIpaBJICHHbIC Ha 3aKperIeHNe 3HaHUI 1 OTPaOOTKY YMEHHI M HABBIKOB,
TOTOBSATCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO IO JUCIUTUIVHE.

OpraHu3zalys CaMOCTOSITENIbHOW padoThl 00YYaIOIIMXCS perJiaMeHTUPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOANYECKOI JIUTEPaTypPOH U 3IEKTPOHHBIMY 00pa30BaTe/IbHBIMU PECypCaMu, BKIIOYASI:

IMopsizok opraHU3alMK U OCYIIECTBIIEHUs] 00pa30BaATEIbHON JEeATEIbHOCTH M0 00pa30BaTEIbHBIM IIPOrPAMMAaM BBICIIETO
00pa3oBaHus - MporpaMMam OakajlaBpuaTa, MporpaMMaM ClieUAITETa, IPOrpaMMaM MarkCTpaTyphl (YTBEPXKICH PUKa30M
MuHKCTepCTBa HAYKH U BhICIero oopaszoBanus Poccuiickoit ®eneparuu ot 6 anpesst 2021 roga Ne245)

ITucemo MunuctepcerBa oopasoBanust Poccutickort ®eneparmu Nel14-55-996un/15 ot 27 Host6pst 2002 r. "OO akTMBU3AIMH
CaMOCTOSITEJILHOW padOThI CTY/IEHTOB BHICIIMX YYeOHbBIX 3aBe/ieHuit"

YcraB (enepanbHOro rocyIapcTBeHHOTO aBTOHOMHOTO 0Opa3oBatesbHoro yupexaenus "Kazanckuii (ITpuBomkckmii)
(penepanbHbIil yHUBEpCUTET"

INpaBuna BHyTPEHHETO pacropsAaKka (eaepalbHOro rocy1apCTBEHHOTO aBTOHOMHOT'O 00pa30BaTeIbHOTO YUPEkACHHS BBICIIETO
npodeccuoHansHoro oopaszosanus "Kazanckuil (IlpuBosnkckuii) penepanbHelil yHuBepcuTeT”

JlokanbHble HopMaTuBHBIE akThl Kazanckoro (Ilpusomkckoro) deaepaabHOro yHUBEpCUTETA
RCSB Protein Data Bank - RCSB PDB - www.rcsb.org

Jlextopuit MOTU - https://lectoriy.mipt.ru/

Jlextopuit MOTU - www.mol.bio.msu.ru/

6. ®oH/] OLIEHOYHBIX CPEICTB MO JUCIHILIAHE (MOIYJIIO0)

DoHJ OIIEHOYHBIX CPECTB IO AUCIUIUIMHE (MOJIYJTO) BKIIIOYAET OIIEHOYHBbIE MaTepUAaJIbl, HAIIPABJICHHBIE Ha MTPOBEPKY OCBOCHUS
KOMIIETEHLIMH, B TOM YFCJIe 3HAHWH, yMEHUI 1 HABBIKOB. POH/I OLIEHOUHBIX CPEICTB BKJIIOYAET OLIEHOUHBIE CPEACTBA TEKYILETo
KOHTPOJISl ¥ OLIEHOYHBIE CPEACTBA MIPOMEKYTOUYHOM aTTECTAIHH.

B ¢oH/ie OLIEHOUHBIX CPEICTB COAEPXKUTCS CiIeaylomiast HHMOpMaIys:

- COOTBETCTBHE KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yueHHsI 110 JUCLIUILTUHE (MOJYJI0);

- KpUTEpHUH OLleHNBaHUsI C(POPMUPOBAHHOCTH KOMITETEHIINIA;

- MexaHu3M (POPMHUPOBAHHMS OIIEHKH MO JUCHUIUTAHE (MOIYJIO);

- ONMCAHUE MOPSIIKA TPUMEHEHUS U MPOLIEAYPbl OLEHMBAHMS JIs1 KaXJOro OLEHOYHOT'O CPEJICTBa;
- KpUTEpHH OLIEHUBAHUS JJTs1 KaXJOr0 OIIEHOYHOTO CPEJICTBA;

- COACPKAHNE OLUEHOYHBIX CPEACTB, BKJIIOYad Tpe60BaHI/IH, MPEeAbABIACMBIC K HCﬁCTBHHM o6yqa10uu/1xc;[, AE€MOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DoH[ OIIEHOYHBIX CPEICTB IO AUCHUIUTNHE HaxoauTcs B [Ipumoxkenun 1 K mporpaMme JUCHUTLTHHBL (MOIYITIO).

7. IlepedeHnb JUTEPATYPbl, HEO0X0AUMOM JJIsI 0CBOEHHS JUCIUILINHBI (MO XYJIs)

3 A
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OcBoeHMe JUCIMIUIMHBL (MOJIYJIs) PEAToJiaracT u3yuyeHne OCHOBHOM 1 JIONIOJIHUTEIIbHON yueOHOM nTepatypsl. Jlnteparypa
MOXKET OBITh JIOCTYITHA 00YYaIOIIMMCsI B OTHOM U3 JIBYX BApUAHTOB (JIMOO B 0O0MX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOINOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHbIX KPY 10roBopos ¢
MPaBOOOJIAJATEISIMHU;

- B leyaTHOM Bujie - B HayuHoit 6ubimoreke um. H.U. Jlo6aueBckoro. OOydJaromiuecs moy4yanT YIeOHyI0 JIUTepaTypy Ha
aOGOHEMEHTE IO YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpABHJIAMK TIOJTb30BaHUsI HaydHO!H OHOIMOTEKON.

DJIeKTPOHHBIE U3JAHUS JOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEICHUN 00YYaIOIIMMCS CBOETO JIOTUHA U MapoJis OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTpOHHBIH yHUBepcuTeT" . [Ipy HCONb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydamonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaXKIOrO U3 U3JaHUI OCHOBHOM JIUTEPaTyphl M He MeHee 0,25 aK3eMIIspa JOTOIHUTEIFHOH JIUTEpaTyphl Ha
Ka)k10ro 00y4Jalomerocsi U3 4cia Juil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOI 1 JOTIOJHUTENBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMON [JIsi OCBOSHUS JUCIMIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipusoxennu 2 k paboyelt mporpamMmMe JUCHUILTMHBL. OH MOJIEKUT OOHOBJICHHIO TPY N3MEHEHNH YCIIOBUiA 10roBopoB KOV ¢
npaBooOJIagaTes sIMU JIEKTPOHHBIX M3/IaHWI U IPY U3MEHEHNH KOMIUIeKToBaHus (oHnoB HayuHoi 6udmmorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCITHILIAHBI (MO TyJIsT)

RCSB Protein Data Bank - www.rcsb.org

Kacenpa MonekyssipHOi 6uonornn buosnormueckoro dakynprera MI'Y - www.mol.bio.msu.ru/
nektopuiit MOTU - https://lectoriy.mipt.ru/

9. MeToanuecKHe YKa3aHUA AJIA 00YUAIOMMXCS 10 0CBOEHUIO JUCHHUILIHHBI (MOXyJIsI)

Bujg paéor

MeToauuecKue peKoOMeHIanun

JIEKLIANA

B xope JIeKIMOHHBIX 3aHSATHI TOJIE3HO BECTH KOHCIIEKTHPOBaHUe yueOHOro Matepuaia. [Ipumure K cBeJeHHIO
ciemyolpe pekoMeHaanuu: O6painaiTe BHUMaHHE Ha KaTeropuu, (POpMYITMPOBKH, PACKPBIBAIOIIIE COIepKaH1e
TEeX WJIM UHBIX SIBJICHUH U MPOIIECCOB, HAYYHbIC BHIBObI M MPAKTUIECKIE PEKOMEHAAIINH, TIOJIOKUTEIBHBII OITBIT
B OpPaTOPCKOM UCKyccTBe. JKenaTenbHO OCTaBUTh B pa00OUMX KOHCIEKTAX IOJIs, Ha KOTOPBIX JeIaTh IOMETKH 13
PEKOMEH/I0OBAaHHOM JIMTEPATYPBI, AOTOJHSIOLINE MaTepUas MPOCIYIIaHHOM JIEKLIUH, a TAKXKe MOJUYePKUBAIOIINE
0c0o0YI0 B)XHOCTb T€X HJIM MHBIX TEOPETHYECKUX MOJIOKEHUIA. 3a1aBaTh MPernoJaBaTesio YTOUHSIOIINE BOTIPOCHI C
LIEJTbIO YSICHEHHSI TEOPETHUECKUX TOJIOKEHUH, pa3pelleHs] CIOPHBIX CUTYalUi.

IMPaKTUYCCKHUE
3aHATUA

B x0j1e MOArOTOBKHM K CEMHUHAPAM U3YYUTh OCHOBHYIO JIMTEPATYPY, O3HAKOMUTHCS C JOMOJTHUTEIbHOMI
JIUTEPATYPOi, HOBBIMHU MyOJIMKAMSIMU B IEPHOMUYECKUX U3MaHMSIX: )KYyPHAIax, ra3erax u T.1. [Ipu 3TOM ydecTsb
PEKOMEH IAlK Tpeno/iaBareist U TpeboBaHus yueOHO# mporpaMmebl. JlopaGaThiBaiiTe CBOM KOHCIIEKT JIEKIIHH,
JleNasi B HeM COOTBETCTBYIOIIME 3aMUCH U3 JIUTEPATyphl, PeKOMEHI0BaHHOH pernoiaBaTesieM U MpeLyCMOTPEHHON
yueOHOM nporpamMmoit. [10AroToBbTe TE3UCH [Tt BRICTYIIEHHH 110 BCEM YUeOHBIM 3 BOMPOCAM, BHIHOCUMBIM Ha
cemuHap. ['OTOBSCH K JOKJIa Ay WK pepepaTUBHOMY COOOIICHHIO, OOpaIaliTeCh 3a METOANYECKOM MOMOIIIBIO K
npenogaBatemio. COCTaBUTh TJIAH-KOHCIIEKT CBOET0 BBICTYILIEHHs. [IpoymMaiiTe IpUMEPHI C LIENbIo 00ecTieYeHH s]
TECHO CBSA3U N3yYaeMOi TEOPHH C peajibHOM Ku3HbI0. CBOEBPEMEHHOE U KAUECTBEHHOE BHIITOJTHEHUE
CaMOCTOSITEJIbHON padoThl Oa3upyeTcst Ha COOJTIOACHIM HACTOAIIMX PEKOMEHIAINN U U3yYeHUN
PEKOMEH/IOBAaHHOM JiuTepaTyphl. OOYYAIOIIUIACA MOKET JOMOJHUTD CITUCOK UCIIOIb30BAHHOM JIMTEPATY PbI
COBPEMEHHBIMH MCTOUYHMKAMHU, HE MPEACTABIEHHBIMU B CIIUCKE PEKOMEHIOBAHHOM JIUTEPATYPHI, M B JaJIbHEHIIIEM
UCIIOJIb30BaTh COOCTBEHHBIE MOATOTOBJIEHHBIE yUeOHbIE MATEPHAIIbI IPU HATIMCAHUU KYPCOBBIX U JUILIOMHBIX
paoor.

JabopaTopHbIe
paboThI

TpebyeTcst MPOBOAUTH IKCIIEPUMEHTH U UX 00pabOTKy CTPOTO B COOTBETCTBHH C METOIMUYECKUMU
pexkoMeHanMAMH K pabotam. HacTosTelbHO peKOMeHIyeTCsl OJIb30BAThCS PH TIOCTAHOBKE SKCIIEPHIMEHTOB,
00paboTKe JaHHBIX 1 O(POPMIICHUH OTYETOB COOCTBEHHBIM KOMITBIOTEPOM (HOYTOYKOM). Pe3ybTaTel paboThI
CIIAIOTCS B BUJIE MMCBMEHHOTO OTYEeTa MPENoAaBaTeTIo.
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Bujg paéor MeToanuyeckue peKOMeHIalu

€aMoCTOSI- Ecim yacth yueOHOro Matepuaia OTBejeHa Ha CAMOCTOSITEIbHOE U3YUeHHE, TO HEOOXOIMMO MPUCTYITUTh K 3TOMY

TeJIbHas padoTa | He3aMeJIMTENIBHO 110CJIe YKa3aHHs IpenoiaBaTelis 1 OCBOUTh MaTePUl B OTBEZIEHHble UM cpoku. MaTepuai
CcJieyeT U3yUYHTh 10 JOCTYIHBIM MMCbMEHHBIM M JIEKTPOHHBIM UCTOYHHKAM, O KOTOPBIX COOOLIAT
IpernojgaBaTesb.

B xoze camocTosiTebHOI paboThl MarkCTpaHT TOTOBUTCS K YCTHOMY ONpocy. [Jist MOATrOTOBKYM HUCTIONB3YeTCs
JIEKIIMOHHBIII MaTepHall, a TaKKe MaTeprasl U3 PeKOMEHJyeMOil U JOMOJHUTEIbHON JINTepaTypbl. MarucTpant
TOTOBHUTCS TI0 I'PYIIIE BOITPOCOB, BHIHOCUMBIX Ha 00CYXIEHHE Ha ITPAKTHYECKOE 3aHATHE 110 TeMe, KOTOpbIe
MIpeIaraloTcs NMpenojaBaTesieM 10 OKOHYAHUIO KakJOro JIEKIIMOHHOTO 3aHATH

9K3aMeH DK3aMeH C BBICOKOH OaJIbHO-PEUTUHIOBOM OLIEHKOH BBICTABIISIETCS CTY/IEHTY, €CJI OH CBOOOTHO OPUEHTUPYETCS

B OCHOBHBIX MOHSTHSIX, ONPEASNICHUSIX ¥ BBIBOJAX JAHHOTO MPEeMeTa, YeTKO MPEACTABIISET OCHOBHEIE,
O6uou3HYecKre NPOLEcchl, BOSMOKHOCTH HX PEryJISALMH M COBEPIICHCTBOBAHMSI, AEMOHCTPUPYET 3HAHHUS,
OCHOBaHHBIE Ha JOTOJHUTENILHON JIUTEpaType. DK3aMeH CO CpeiHel 0aIbHO-PEHTHHIOBOM OLIEHKOM
BBICTABJISIETCS CTY/ICHTY, €CJI OH CBOOOJHO OPUEHTHPYETCsI B OCHOBHBIX IMOHATHUSAX, ONPEEIeHUAX U BBIBOJAX

COBEPIIEHCTBOBAHUS, OTHAKO €r0 OTBETE COAEPKUTCS PsIJ] HETOYHOCTEH. DK3aMeH He CTaBUTCS, €CIIH CTYyIEeHT
IJIOXO OPHEHTHPYETCSI B OCHOBHBIX MOHATHAX, ONPe/IeIEHASIX W BBIBOJAX JAHHOTO MpeMeTa, WIH €r0 OTBET
TpeOyeT CyLIeCTBEHHBIX MOMPABOK B OTBETAX.

JAHHOTO MpeMeTa, YeTKO MPEACTABIsSET OCHOBHBIE, OMO(I3IMUECKIIE TPOLIECCH, BOSMOXHOCTH UX PETYJISAINN 1

10. ITepeyensb nH(QOPMAIMOHHBIX T€XHOJIOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MpoIecca
o TMCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOro odecnedeHnst 1 HH(pOPMANMOHHBIX CIPAaBOYHbBIX
cucTeM (IpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOLIEcca MO JUCIMILIIHE
(Momyn0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHus: 1 MH(MOPMALIMIOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxenuu 3 k paboueil mporpamme JUCHMIUIAHBI (MOYJIST).

11. Onucanne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOXO0 MO JJIsI OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npoiuecca no JUCIHUILIIHE (MOIYJII0)

MaTepI/IEU'[LHO—TCXHI/I‘{CCKOC obecrieueHne 06pa30BaTe.III)HOFO mpouecca 1no AMCHuUIinHe (MO)lyIIK)) BKJIIOYAET B ceOs cienymomue
KOMITIOHCHTHI:

INomelneHust 17151 CAMOCTOSITENIBHOM paboThl 00YYaIOIIMXCsl, YKOMIUICKTOBAHHBIE CIICLMATN3UPOBAHHON MeOelIbIo (CTOJIBI U
CTyJIbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOM C BO3ZMOKHOCTBIO MOAKIIIOUeHNUs K ceTr "MHTepHeT" u obecriedyeHreM JOocTyra
B 9JIEKTPOHHYI0 MH(POPMAIIMOHHO-00pa3oBaTeIbHyIo cpery KOY.

VueOHble ayAUTOPUY AJIsI KOHTAKTHOM padoTHI ¢ IIpernojaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATN3MPOBAHHON MeOebio (CTOIbI
Y CTYJIbSI).

KomrbioTep 1 prHTEp AJIS paciedaTKy pa3gaToYHbIX MaTeprasioB.
MynpTUMeaniiHas ayAUTOPUSL.

KomrbloTepHBIi Kitacc.

Crenuanu3upoBaHHas J1abopaTopusl.

12. CpeacrBa aganranuy NpenoaaBaHusl JUCIHILIMHBI K MOTPEOHOCTAM 00yUalomuXcsa HHBAJINI0B U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

Ipu HEOOXOUMOCTH B 00pa30BaTEILHOM IPOLIECCe IPUMEHSIIOTCS CIISYIOIe METO/IbI U TEXHOJIOTUH, O0JIerJyaroiime
BOCIIpHSITHE MH(DOPMALIK 00YYAIOIIMMKCS MHBAIMAAMHU U JIUI[AMH C OTPAaHUYEHHBIMUA BO3MOKXHOCTSIMH 37I0POBbSI:

- CO3J]aHMe TEKCTOBOW BEPCUH JII0OOTO HETEKCTOBOTO KOHTEHTA JIJIsl €70 BO3MOKHOTO NPe00pa3oBaHusl B albTePHATHBHBIE
bopmpl, y10OHBIE AT Pa3IMYHBIX MTOJIb30BATENIEH;

- CO3/laHMe KOHTEHTA, KOTOPBIA MOXHO NPECTABUTh B PA3IMYHBIX BUAX O€3 MOTepU JaHHBIX WM CTPYKTYPBI, IPEAyCMOTPETD
BO3MOXHOCTh MacIITaOMPOBaHMs TEKCTa M M300pakeHunii Oe3 MOTepH KauyecTBa, IPeayCMOTPETh AOCTYIHOCTD YIIPABJICHHS
KOHTEHTOM C KJIaBUaTYPBI;

- CO3JaHueC BO3MOXKHOCTEN JJ1A 06yqa101u1/1xc;1 BOCIIPUHUMATL OJHY U Ty K€ I/IH(l)OpMaL[I/IIO M3 Ppa3HbIX UICTOYHHUKOB - HAlIpUMEP,
Tak, YTOOBI JiMa ¢ HapylmI€eHUAMM ClIyXa IToJIydyain I/IHq)OpMaL[I/IIO BU3YaJIbHO, C HAPYIICHUAMU 3PEHUA - Ay/TUAJIBHO;

- IPUMEHEHHe MPOrPAMMHBIX CPEJICTB, 00ECIIEUMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (POPMUPYEMBIX
JMCLUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YKCJIE BUPTYaJIbHBIX TA0OPATOPHUI U CUMYJISILIMOHHBIX TEXHOJIOTH;

3 A
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- IPUMEHEHUNE TUCTAHIIUOHHBIX 06paSOBaTeJ’[bHBIX TEXHOJIOTUI U1 Tiepeiavn HHq)OpMaLIPIH, OpraHu3sal pa3jInvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTI)I 06yqa10mer00ﬂ C nIpernojaBarejieM, B TOM 4UCJIe BC6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIOJIb30BAaHbI 1J1d IPOBEACHUA BUPTYAJIbHbIX J'IGKL[I/II71 C BOBMOJKXHOCTBIO B3aHMOHeﬁCTBHH BCEX YYACTHUKOB JUCTAHIUOHHOT'O
06y‘-IGHI/I${, MpOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITIOJTHEHHBIX pa60T, MMpOBEACHUSA TPEHUHIOB,
OpraHmsanuun KOJUIEKTUBHOM pa6OTLI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIHH sl OpraHu3aiy (POpM TEKYIIEro U MPOMEKYTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOJOJLKHUTEIIbHOCTU CIa4n 06y'—IaIOIJ_[I/IMCH HWHBAJIMAOM WJIA JIUIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluU 110 OTHOIICHUIO K YCTaHOBHeHHOﬁ MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- MPOJOJIKUTENIBHOCTY CAa4M 3a4€Ta WM 9K3aMeHa, IPOBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- IPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocsi K OTBETY Ha 3a4€Te MM 9K3aMeHe, IIPOBOAMMOM B YCTHOH (opMme, - He
6osiee yeM Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYILICHUS 00YYaloIerocst IpH 3aliyTe KypcoBor paboTHl - He OoJiee yeM Ha 15 MUHYT.

[Iporpamma cocrasiieHa B cootBeTcTBHM ¢ TpeboBaHussMu PI'OC BO u yue6HbsIM tutanoM nio Harpasiennio 03.03.02 "dusuka”
Y IpoITI0 MOArOTOBKY "®PU3MKa KUBBIX CUCTEM".

SAEKTPOHHBH
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IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpasnenue nogrorosku: 03.03.02 - dusrika

IIpocuss noaroroBku: PHU3MKa KHUBBIX CHCTEM
KBammdukanus BbITyCKHUKA: OaKanaBp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2025

OcHoBHas JuTepartypa:

1. Pemmsor A.H., MeauumHckas 1 6uosnorideckast ¢pusmka: yuyeoHuk / A. H. Pemusos. - 4-e uzg., ucnp. u nepepad. - M.:
I'0TAP-Menna, 2018. - 656 c.: ni. - 656 c. - Tekcrt: anexTpoHHsI // DBC "KoHcynbranT crymenra'’: [caiir]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970446232.html (mara obpamenust: 15.02.2024). - Pexum qocryrma: 1o HOAIICKE.

2. CrimpuH, A. C. MonekynspHas 6uonorus. Pudocomsl u 6unocunTe3 O6enka : yueoHoe nocodue / A. C. CriupuH. - 3-e uzg. (311.).
- Mockga : JlabopaTtopus 3Hanuii, 2023. - 594 c. - ISBN 978-5-93208-649-0. - Tekcr : anexTpoHHbIi // Jlans :
aJIeKTpOHHO-OubMoTeunas cucrema. - URL: https://e.Janbook.com/book/319211 (aara obpamenus: 15.02.2024). - Pexum
JOCTyIa: ISl aBTOPH3. MOJIb30BATENIEH.

3. IIpuHUMIBI 1 METOAB OMOXMMUM M MOJIEKYJISIPHOM Ouosioruy : yuebHoe nocodue / mop penakuueit K. Yucon, Ix. Yonkep ;
niepeBoz ¢ anrmickoro T. I1. Mocosopoit, E. FO. Bosenek-PemerHsik. - 3-e uza. - Mocksa : Jlaboparopus 3Hanui, 2020. - 855
c. - ISBN 978-5-00101-786-8. - Tekcr : anexTpoHHsii // JIaHb : aeKTpoHHO-O6MOMMoTeYHas cucrema. - URL:
https://e.lanbook.com/book/151579 (nara obpamenus: 15.02.2024). - Pexxum jocTymna: Uist aBTOPU3. TOJIb30BATEIICH.

4. Mackaesa, T. A. MonekynsipHasi 6uosiorus : yueoHoe nocooue / T. A. Mackaesa, M. B. JlaGytuna, H. [I. Yeronaesa. -
Capanck: MI'TIN um. ML.E. EBceBbeBa, 2013. -158 c. - Tekcr: anekTpoHHsi // JIlaHb: 371€KTPOHHO-OMOIMOTEUHASI CUCTEMA. -
URL: https://e.Janbook.com/book/75096 (nata obpamenus: 15.02.2024). - Pexum goctymna: 1jisi aBTOPH3. MOJIb30BATEEH.

JomnmoJHUTEILHAS IUTEpATypa:

1. Pyoun A.B., BUO®PU3MKA: B 2 1. T. 1: Teopernueckas 6uodusuka: yue6uuk / Pyoun A.b. - 3-e uzn. - M.: M3narenbcTBo
MOoCKOBCKOro rocyiapctBeHHoro yuuepcurera, 2004. - 448 c. (Knaccuueckuii yHUBEPCUTETCKUN yUeOHHK) - TeKCT:
anekTpoHHbid // DBC 'Koncynbrant cryaenTa': [cait]. - URL: http://www.studentlibrary.ru/book/ISBN5211061101.html (zata
obpamenus: 15.02.2024). - Pexxum octyna: mo NoArvckKe.

2. CrenanoB, B. M. MosnekyisipHasi GMoJiorusi, CTpykTypa u pyHkuus 6enkos: yueOnuk / B. M. CrenaHos. - 3-¢ u3f. -
Mocksa: MI'Y umenu M.B. Jlomonocoga, 2005. - 336 c. - Tekcrt: a5ekTpoHHbIi // JlaHb: 371eKTPOHHO-OUOINOTEYHAS CUCTEMA.
- URL: https://e.lanbook.com/book/10123 (naTta obpamenus: 15.02.2024). - Pexxum mocTtyma: [uist aBTOpU3. TOIB30BATENEH.
3. VBanoB, U. B. OcHoBbI (prsuku 1 6uodusuk : yuebHoe nocodue / V. B. MBaHoB. - 2-e u3n., ucnp., I01. -
Cankr-IlerepOypr : Jlanb, 2022. - 208 c. - ISBN 978-5-8114-1350-8. - Tekcr : anektpoHHsiii // Jlanb :
3JIeKTPOHHO-OMOMoTeuHas cucrtema. - URL: https://e.Janbook.com/book/210917 (nata obpainenust: 15.02.2024). - Pexum
JOCTyIIA: 1JIs1 aBTOPU3. N0JIb30BaTEIEH.

Crpanyna 10 u3 11.
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IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenue nogrorosku: 03.03.02 - dusrika

IIpocuis noaroroBky: PHU3MKa KHUBBIX CHCTEM
KBammdukanus BbITyCKHUKA: OaKanaBp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2025

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

VuebHO-MeToqMUeCcKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcy bTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH o0yyatomumMcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubimoreynoit cucremoit (5C), npenocTasisionieit JOCTYII Yepes3 ceTh
WHtepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBAHHH ITPSIMBIX IOTOBOPOB C
rpaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTAHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE IEKTPOHHBIX, B YacTH (popMUpoBaHus (POHIO0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.
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