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IMporpamma aucumumas " ArtumyTtareHes"; 06.04.01 "Bruonorus”.

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
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[IporpamMmy auciMIUTMHEL pa3padoTai(a)(u): JoreHT, K.H. (momeHt) Kapamosa H.C. (kadenpa mukpoduonoruu, LlenTp
OUOJIOTMH U TIeJarornyeckoro oopasopanust), Nazira.Karamova@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
KOMIIeTeHI[IU npuoodperaemMoii KoMIeTeHIUH
IIK-1 ['ToTOB MCNOIB30BATh MOJTyYEHHbIE OMOJIOTMUECKUE 3HAHUS M 3HAHUSI CMEKHBIX HayK,

HOpPMaTUBHBIE JOKYMEHTBI I10 OPTaHU3aLIK 1 IPOBE/ICHNIO0 HAYYHO-HUCCIIEI0BATEIbCKUX U
(W) TPOU3BOJICTBEHHO-TEXHOJIOTMYECKUX PaboT B POECCHOHANBHON AESTEILHOCTH B
COOTBETCTBUU € MPOpUIEM IIPOrpaMMbl MArUCTPaTyPhI

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):

JloJKeH 3HATh:

- OCHOBHBIC MEXaHU3MHI CIIOHTAaHHOTO ¥ UHAYIIMPOBAHHOTO MyTareHe3a;

- HeTaTUBHBIE MOCJIEICTBUS ICUCTBUS TeHETUYECKH aKTUBHBIX (paKTOPOB Ha 3[I0POBbE UEJIOBEKA;
- OCHOBHBIE I'PYTITIBI ¥ MEXaHI3MBbI JeVICTBUSI aHTUMYTareHOB;

- MOJIEKYJISIpDHBIE OCHOBBI IPUMEHEHH S aHTUMYTAr€HOB B Ka4eCTBE aHTHUKAHILIEPOTEHOB,;

- METOJIBI MICCIICIOBAHUS AaHTIMYTAareHHOTO TIOTEHITHAIA XUMIUYECKUX COSTMHEHUM.

HoykeH ymeTh:

- TIOJIb30BATHCS YICOHOU, HAYYHOM, HAyJIHO-TIOYJIIPHON JIUTepaTypoi, ceThio IHTepHET [Isl TpoheCCHOHATBHOM
JesSITeNIbHOCTH;

- aHAJIM3UPOBATh U MCIOJIB30BaTh MOJTyYeHHbIE 3HAHUS IIPH U3YYEHUH JPYTUX JUCLUILIMH U B IPOgeCCHOHAbHON
JesTeNIbHOCTH;

- IPUMEHATD MOJTyYEHHBIE 3HaHNS B TPO(ECCUOHAIBHON AEATEIbHOCTH: I PEIIeHHs IPAKTUYECKUX 3aa4 U B
Hay4HO-UCCIIeJOBATEIbCKOU padoTe.

JlomxeH BIaaeTh:
- 6a30BBIMH 3HAHHSMU O MEXaHU3MaX MyTareHe3a, KaHIeporeHe3a U aHTUMyTareHesa;
- aJITOPUTMOM HCCJIEOBAHIS MyTareHHOTO ¥ aHTUMYTAareHHOTO MOTEHINAJIA aTreHTOB Pa3IMIHON TPHPOIBI;

- nH¢OpMaIMer 0 MOJIEKYJISIPHO-OMOXMMUYECKOI OCHOBAaX PUMEHEHHsI aHTMYTAreHOB JUIsl TPO(PUIIAKTAKY U TEPATUN
reHeTHYeCKH AeTePMUHUPOBAHHBIX 3200/IEBAHUI YeIOBEKa;

- 3HAHUSIMH O COBPEMEHHBIX METO/IaX, UCIIOJIb3YEMBbIX JUIsl OLICHKU aHTUMYTareHHOro 3p(peKTa CUHTETUIECKUX U PUPOIHBIX
COEIMHEHN;

- 0A30BBIMU TEXHOJIOTUSMU npeo6pa3OBaHH;{ I/IHCI)OpMaI_lI/II/IZ TEKCTOBBIE, TaOJIMUHBIE PEAAKTOPBI, ITOUCK B CETU I/IHTepHCT.

JloJkeH 1eMOHCTPUPOBATh CIIOCOOHOCTb U TOTOBHOCTb!

Hcronb30BaTh MOJTyYeHHBIE 3HAHUS:

- [IPY U3yYEHUH JIPYrUuX JUCLMILINH,

- TIPH BBIOJHEHUH TIPAKTHYECKHX JIA0OPATOPHBIX 334, MATUCTEPCKON UCCEPTALIY,
- B Hay4YHO-HCCJIEOBATENbCKON U MPOM3BOACTBEHHO-TEXHOJIOTUYECKOH AEATETbHOCTH.

2. MecTto nucuumauHbl (MoayJas) B ctpykrype OIIOII BO

SAEKTPOHHBH
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HanHas aucuuruimHa (MoayJib) BKoueHa B pasaen "b1.B.JIB.01.02 Juciurivzel (MOAy/n)" OCHOBHOHN MpodheCCUOHAIbHOI
obpasosarenbHON porpammsl 06.04.01 "Brosorust (MuKpoOUoIOTHst M BUPYCOIOTHs)" M OTHOCUTCS K JUCHMIUIMHAM 110
BeI6Opy yactu OITOIT BO, ¢opMupyemoii yuacTHUKaM# 00pa30BaTe/IbHBIX OTHOIIEHHI.

OcBauBaercs Ha 1 Kypce B 2 cemecTpe.

3. O0bemM aUCHMILUIMHBI (MOYJIS1) B 3a4€THBIX € IHHHIIAX ¢ YKa3aHHEeM KOJNYeCTBa YacoB, BbIJeJJeHHbIX Ha
KOHTAKTHYIO Pa00Ty 00y4JaloIuxcsi ¢ Npeno/jaBareieM (Mo BHAaM y4eOHbIX 3aHATHI1) M HA CAMOCTOSTEJILHYIO
padoTy o0yyamuxcst

OO01mas TpyJOeMKOCTh AUCIUILIMHBL COCTABIISIET 2 3a4eTHbIX (bie) eTuHuII(bl) Ha 72 Yaca(oB).

KonrtakTtHas padora - 22 yaca(oB), B TOM uwciie Jiekiuu - 10 gaca(oB), mpakTuyeckue 3aHATus - 12 yaca(oB), JabopaTopHbIe
padorhI - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEJILHO!N padoThl - 0 yaca(oB).

CamocrositenbHast pabota - 50 vaca(oB).
KouTposns (3auét / ax3amen) - 0 yaca(oB).
dopMa MPOMEKYTOTHOTO KOHTPOJISI AUCIUIUTIHBL: 3a9eT BO 2 ceMecTpe.

4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha

HHUX KOJIMYEeCTBA aKaJAeMHYE€CKHX YaCcOB 1 BU0B y'—le6HI)IX 3aHATHI

4.1 CTpykTypa U TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON Pa6OThI O JUCHHUILIHHE (MO/IYJIIO)

Buabl 1 yackl KOHTAKTHOI PadoThI, Camo-
HX TPYA0EMKOCTh (B 4acax) CTOSI-
N Pazeant qucuumimnb / Ce- |Texmun,VIexnun|IIpaxTu-[IIpaktu-JIadopa-Iaopa-| TeIb-
MOy sz MECTP| Bcero | B 3J. |4eckue | YecKue [TOpHbIe |TOpHbIe| Has
¢opme BansaTHs,| B 3J. [pabdoThL| B3I pa-
Bcero | cdopme | Bcero | popme | OoTa
Tema 1. MonekysipHble MEXaHU3Mbl UHIYKIIUA
nospexaeHuii JHK v myrtaumid. I'eHeTnyecku
AKTUBHBIE (PAKTOPHI OKPY:KAIOIIEH CPE/IbI
1. (baxTopEI OKpyKalowIeit cpen 2 2 0 2 0 0 0 8
(pusnueckue, XUMUYECKKE U OUOIOTUIYECKHE
pakTophl).
Tema 2. buonornueckue 3¢ ek Th reHeTHIeCKUX
2. [HapymeHHi 1 SMUTeHETUIECKUX U3MEHEHHUI. 2 2 0 4 0 0 0 14
Tema 3. AHTUMYTareHe3 B CUCTEME F€HETUUECKOi
6e3omacHoCTH. MOJIeKyISIpHO-OMOXUMHIYECKIe
MeXaHU3MBI aHTUMYyTareHe3a. MoJeKysipHbie
3. |OCHOBBI IPUMEHEHUS AHTUMYTAareHOB B KAUECTBE 2 2 0 4 0 0 0 14
AHTHUKAHIIEPOT€HOB.
Tema 4. Knaccudukanus aHTUMyTareHOB.
AHTHUMYyTareHHble CBOICTBA CHHTETUYECKUX U
4. |mpuponHbIX coequHeHui. DPHEKTUBHOCTD U 2 2 0 2 0 0 0 10
(PU3HONIOTMYHOCTh AHTUMYTAreHOB.
Tema 5. MeToap! OlIEHKH T€HOTOKCUYHOCTH,
AHTUMYTAareHHBIX CBOWCTB CHHTETUYECKUX U
TIPUPOJIHBIX COeIMHeHNH. bakTepruaibHble TeCTHI;
5. |recThl ¢ UCNOJIL30BAHMEM PACTEHUI; TECTHI AJISI 2 2 0 0 0 0 0 4
OIIEHKY aHTHUMYTareHHOTO JICHCTBUS B KJIETKAaX
JKUBOTHBIX.
1Toro 10 0 12 0 0 0 50
4.2 Coaep:xaHue JUCHUILIMHBI (MOIYJIs1)
Tema 1. MoJuekyasipabie MexaHn3Mbl HHAYKOUN moBp exxaennii JJHK n myranuii. I'eHeTHnye ckn akTHBHBIE
¢dakTopsI OKpyxKameil cpeas! (pusndyeckne, XuMHIecKne U Gnogorndeckue haxkTopsl).
SAEKTPOHHBIH
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IonpoOHO paccMaTprBarOTCst OCHOBHBIE TUTIBI TToBpexkaeHus [JJHK (Momudukanys OCHOBaHUIA: TayTOMEpPU3aIHsl a30TCUTHIX
OCHOBAHUM, OKUCJIEHUE, ATIKUJIMPOBAHUE, TUIPOJIN3; JUMepU3alusl TUPUMUAMHOB; pa3pbiBbl Leneit [THK (onuHouHble 1
JBOWHEIE); oOpazoBanue annyktos; cimBku [JHK-THK; cimmeku JJHK-6e10K) v MpUYrHBI MX BO3HUKHOBEHUS (SHIOTCHHbBIE U
ak3oreHHbie). [ToHsATHE 0 MyTaluu U MyTareHax. Kiaccudgukanuys Mmytanuil (o xapakTepy U3MEHEHUsl TeHOMa: TeHHbIe,
XPOMOCOMHbBIE, TEHOMHbIE; T10 MPOSIBJIIEHUIO B TETEPO3UTOTE; MO 3HAYESHUIO 1JIs1 OPraHKU3Ma; IO YKJIOHEHUIO OT HOPMBI (TUKOTO
TUIA); TIO JIOKAJM3AIMY B KJIETKE; [0 XapaKTepy u3MeHeHus (heHOTHIA; O MPUYMHAM BO3HUKHOBEHUSI; [0 BO3MOXKHOCTH
HacneaoBanus1). CHIOHTaHHbIE MyTallMK: OCHOBHBIE TUIOTE3bl O IPUYMHAX X BOZHUKHOBEHUS. DHIOTEHHbIE (DAKTOPHI KaK
OCHOBHbIE MTPUYUHBI HHUIMALIMY CTIOHTAHHBIX MyTallMil B opranu3me. HAyIIMpOBaHHBII MyTareHe3: UCTOPUsl OTKPbITUS
PpaavaOHHOIO U XMMHUYECKOro MyTareHe3a. Kparkasi xapakTeprcTuka BO3MOKHbBIX MATOJIOTUYECKUX U3MEHEHUI B OpraHu3Me,
HUHAYLIMPOBAHHBIX MYTAIIUSIMU B COMATUYECKUX U MOJIOBBIX KJIETKAX.

Tema 2. Buosornyeckne 3¢ ¢ eKThl reHeTHYECKUX HAPYIIEHNUH 1 SNUTreHeTHYeCKUX H3MeH eHHUI.

MyTauun B HACIEACTBEHHBIX M COMATUYECKUX KJIETKaX - HaYaJIbHOE 3BeHO MaroreHe3a. Kitaccudpukanms reHeTudecKku
JleTepMEeHUPOBaHHBIX 3a00JIeBaHUI YeIoBeKa (COMaTHUECKUE U HacTIeICTBeHHbIe Ooie3nn). HaciencTBeHHsie 60ie3HU
YyeJIoBeKa: reHHbIe, XPOMOCOMHbIE M TeHOMHbIe 3200 1eBaHus1. BHIbl MOHOTEHHBIX 3a00JIeBaHUI 10 TUITY HAC/IEIOBAHUS
(ayTOCOMHO-TOMHHAHTHBINA, ayTOCOMHO-PEIIECCBHBIN U CLETUICHHBIH ¢ ITOJIOM TUTIBI). [IpriMepbl MOHOT€HHBIX OOJIe3HEH.
XpOMOCOMHBIE ¥ TeHOMHBIE O0JIE3HN: KJIacCH(PUKAIHS ¥ CHMIITOMATHKA. BoJIe3HN ¢ HacIeJCTBEHHOU TIPeIPaCcIIOIOKEHHOCTHIO
(MHOrOaKTOPHBIE): BUJIBL, POJIb HACIIEALYEMBIX M CPEOBBIX (PAKTOPOB B UX MPOUCXOXKAEHUU, OCOOEHHOCTH BO3HUKHOBEHUS U
nposiBiienusi. Kanueporenes. OmnyxoJieBble MaTOJIOTHU: Pa3IMUnst MeKIY JOOPOKAUECTBEHHOW 1 37I0KAYECTBEHHOM OITyXO0JIbIO.
[NonsTHe 0 KaHIEpOreHax, X Kiaccu(puKanys (MOHM3KUpyIoast paguamys, Y P-u3nydenre, XUMIYeCKIe COeINHEHNS,
GaKTepH1HU, TOKCHHBI TUIECHEBBIX TPUOOB U BUPYCHI).

Krnaccudpukanms omnyxosei o TUITY KJIETOK, U3 KOTOPbIX OHM BO3HUKJIM, M IO TUIY TKaHU. CTaJuK KaHIeporeHe3a: MHULUALKS
? npomonus ? yKJIOHEHHE TPaHC(OPMHUPOBAHHBIX KJIETOK OT JU(hHepeHIMPOBKHY - TPOTPECCUs paKa.

Postb paznuyHbIX (haKTOPOB M BEIECTB, YUACTBYIOIIMX B MHAYKLIH M PETYJISILUY arfoITo3a, B YCTPAaHEHNH OBPEX/ACHHBIX 1
TpaHc(OMUPOBAHHBIX KJIeTOK. [ToHsTHE 00 OITyXOJeBbIX TPOMOTOPaX. AKTHBHBIE (DOPMBI KUCTIOPOZia KK IIPOMOTOPHI
KaHIIeporeHe3a. Y KJIOHEHHEe TPaHC(POPMHUPOBAHHBIX KJIETOK OT JajbHenmen auddepeHunpoBkn. OmyxoneBast IpOrpeccHs:
OITyX0JIeBasl MHBA3Ms, aHTMOTeHE3 M MeTacTa3npoBaHue. OTIMYNTEbHbIE CBOWCTBA PAKOBHIX KJIETOK.

Omnkorensl. J[JokazaTebCTBO POJIM OHKOTEHOB B KaHIieporeHe3e (3kcrniepumeHT Podepra VitnGepra, 1981 r.). MexaHu3mel,
MHIYLMPYIOIIME NePexo]l MPOTOOKOreHa B OHKOTeH (TeHHbIE U XPOMOCOMHbIE MyTaLl|N).

[enbl-cynpeccopsl onyxosei. Poib skcriepuMeHTs o TMOpUIM3alii COMaTHYeCKHX KieTok, ['enpu ["appuca, nokaspByomue
POJIb TEHOB-CYIIPECCOPOB OITyXoJIeil B KaHueporeHese. Ponb Genka P53 B perysisiiym KieTouHon nposmdepaniu.

Knaccudukanus reHoB-cynpeccopoB omyxosel ("xpanuteneit kiaerounoro mukia” (XKII, Gatekeepers) , a reHbl BTOpOU -
"oo6mero koutpousa” (OK, Caretakers), rensl "landscaper”.

I/IMMyHOHOFI/I‘IeCKI/Ie 0COOEHHOCTH OHKOJIOTHYECKHX MMpOoLEeCCoOB.

OCHOBHBIE MOJIEKYJISIPHBIE MEXaHI3MBI SMIMT'€HETUYEeCKUX M3MeHeHnii: metuipoBanue JJHK, neanetminpoBaHue ruCTOHOB,
meTtunupoBaHre MPHK, ux posns B quddepeHmanum KJIeToK U pa3BUTHN MHOTOKJIETOYHOTO OpraHu3Ma. BivsHue
SMUTeHETUYECKUX SABJIEHUI Ha MPOJOIKUTEbHOCTD )KU3HU U 3JI0POBbE UeJIOBEKA. POJIb SMUTreHeThuecKux MoauuKaimm
reHoMa B MHUIIMALIMK U PA3BUTHU OHKOJIOTMYECKUX 3a00JIEBAHUH, a TAaKXkKe MePCIIEKTHB UCTIOJIb30BAHUS SIUTCHETHUECKHX
IpenaparoB B TEpanuy 37I0KAaYECTBEHHBIX OITyXOJIEH.

Tema 3. AHTHMyTaI‘eHeCi B CHCTE€Me reHeTHYeCKOH 0€30MacHOCTH. MOJIeKyJIﬂpHO-ﬁI/IOXI/IMI/I‘leCKI/le MEXaHU3MbI
aHTHUMYTarene3a. MOJIEKy.]IﬂprIe OCHOBBI IPUMEHECHUSI AHTUMYTAr¢HOB B KA4€CTBE€ AHTUKAHIIEPOTr€HOB.

[NousTre 00 aHTMMyTareHe3e U aHTUMYTareHHbIX (hakTopax. Tpu ypoBHS aHTMMYTALMIOHHON 3aIUTHL: HA YPOBHE KJIETOK,
OPraHU3MOB U TIOIYJISIUIA - IPUPOAHBIX cOOOMIECTB. POJIb OCHOBHBIX MOJIEKYJISIPHO-OMOXUMHUYECKHX MIPOLIECCOB B MyTareHe3e
1 KaHieporenese. MexaHn3Msl OnoTpaHchopMaii KCEHOOMOTHUKOB.

I paza GuoTpanchopman KCEHOOMOTHKOB B OPraHU3Me MJIEKOITUTAIOIINX - MOAU(HKALMS MOJIEKYJIbl KCEHOOMOTHKA C
oOpa3zoBanue (PYHKIIMOHAIBHBIX TpyNIl. Posb okcKaas co cMelaHHou (pyHKIMer (MOHOOKCHIeHas) B OMoTpaHchopmaniu
KCEHOOMOTHKOB. MOHOOKCHI€HAa3HOE OKUCIIEHHH € yyacTreM iuroxpoma P-450. BaxHeriivie cBoiicTBa (hepMeHTOB
MHKPOCOMAJIbHOTO OKHCJIEHHUSI: IIMPOKasi cyOcTpaTHas Celr(pUIHOCTD, KOTOpast MO3BOJISIET 00e3BPEKUBATh CAMBbIE
pasHOOOpa3Hble IO CTPOEHHMIO BEILECTBA, M PErYJIANMSA aKTUBHOCTH [0 MEXaHU3MY MHAYKLIMU. Peakiu MOHOOKCUTEHAa3HOTO
OKMCJIEHUS: STIOKCUANPOBAaHNE JBOIHBIX CBsA3el, N-OKHC/IeHne, OKUCIeHre THO3(HPOB, AecyibhOpUpOBaHHE, OKUCIUTEILHOE
Jeankuapoanue N-nezankunrposanue. JlerngporeHassl (OKMCIEHUE CIIMPTOB U ajlbJETUI0B). Peakiiny BocCTaHOBIEHUS ©
y4yacTHEM HUTPO30peNyKTa3, HUTPOpeAyKTa3, AerajioreHas. I naponutuyeckue npespaiteHus (paciervieHue 3(pupos,
pacIIeneHue aMUI0B KUCJIOT, PEaKIMH € y4acTUEM SMOKCUATUIPOa3, (PI00pOruaposias).

II ¢paza 6GroTpancopmarii KCEHOOMOTHKOB. Peaknny KOHBIOTALlNHN - COeJMHEHNE TIPOMEXYTOYHBIX METaOOJIMTOB C
SHJOTeHHBIMHU CYOCTpaTaMy yBEINYMBAIONIVX THAPO(PHUILHOCTh M YMEHBIIAIUX TOKCUIHOCTh KCeHOOMOTHKOB. TpaHchepassl
? (pepmenTs BTOpOI (hassl GnoTpaHchopMaii KCEHOOMOTHUKOB: TITyTaTHOHTpaHcdepasbl, Y 1P-rmokypoHuiTpancdepassl,
cynbdoTpancdepasbl, aueTmiTpancdepassl, MeTriITpancepassl). Posb kuiredHoi MUK poguIopsl B METab0IM3Me Uy KEePOIHBIX
XMMHUYECKUX coeiMHeHNH. PaKkTopsl, BIUsIOMIE Ha METa00IN3M KCEHOOMOTHKOB (I10J1, BO3PAcT, XMMIUYECKHE BelecTsa). [ipa
KJlacca MHAYKTOPOB 9H3MMOB OMOTpaHChOpManyi KCEeHOOMOTHKOB.

MornekynsipHble OCHOBBI IPUMEHEHHSI AHTIMYTAreHOB B KAUECTBE aHTUKAHIIEPOr€HOB. BHOXUMITYecKre 1 MOJIEKYIsIpHBIE
MHUILICHH AEUCTBUS aHTUMYTAr€HOB, BIIMSIOIINE HA COOBITHUS, KDUTHUECKHUE /ISl KAHIIEPOreHe3a.

SAEKTPOHHBH
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Tema 4. Kiuaccuukanusi aHTHMYTareHoB. AHTHUMYTareHHble CBOMICTBA CHHTETHYE CKAX H MPHP OJHBIX
coeanHennii. @ (eKTUBHOCTH H (PU3NOJOTHIHOCTH AHTHMYTAreHoB.

TexHOMOrnyecKid, KOMIOHEHTHBIN U KOMITEHCAIIMOHHBIN YPOBHH PellieHHs] TPOOJIeMbl IPeAOTBPALIEHUS X TPOPHIAKTUKH
TeHEeTUIEeCKUX TIOCIIeICTBUN 3arps3HeHus OKpyxkatomiei cpenpl. OTKpeiTHe (heHOMeHa aHTuMyTareHe3a. Kimaccndukanms
aatumyTtareHoB (T. Kada, 1982; S. De Flora, C. Ramel 1984; T. Kada et al., 1987). [lecmytareHsl. buoaHTUMyTareHsI:
MeMOpaHHbIe aHTIMYTAareHbl, METa00IYecKe aHTUMYyTareHbl, aHTHOKCHIAHTHI, periapaljiOHHbIe AaHTUMYTATeHBI.

AHTHMYyTareHHble CBOMCTBa (hapMaKOJOrHYECKUX COeTUHEHUI M BOZMOKHOCTH UX MPaKTUYECKOTrO MPUMEHEHUS.
BenzoauaenvHoOBbIE TPaHKBUIM3aTOPHL. [1pon3BoiHbIe MepKkanTooeH3uMua3oa. [IponsBogHble 3-OKCUITMPUINHA U
1,4-quruaponupuanHa. THAyKTOpH MHTEpepoHa.

HpI/IpO,IIHbIe AHTUMYTAar¢Hbl. Pactutenpable AHTUMYTAar¢Hbl. .HHI.HaﬁHHKPI, MOPCKHUE OPraHn3Mbl KaK UICTOYHHUK daHTUMYTAI€HbIX
COGZ[HHCHHIZ. AHTI/IMyTaFeHHLIC 1 aHTUKAHIEPOIrCHHBIC CBOICTBa MHKPOOPraHU3MOB.

S heKTUBHOCTb U (PU3NOJIOTUYHOCTh AHTUMYTAreHoB. BpemeHHbIe napameTpsl 3(h(eKTUBHOCTH AaHTUMYTAareHoOB.

Tema 5. MeTOL[Ll OICHKHN TCHOTOKCUYHOCTH, aHTUMYTAr cHHbIX CBOMCTB CHHTETHY€CKHX U MNPHUPOAHBIX
COCL[HHCHI/Iﬁ. BaKTepI/laJlebIe TECThI; TECThI C HCITIOJb30BAaHUEM paCTeHHﬁ; TECThI 1JIdd OC€HKN aHTUMYTAr¢HHOIro
HEﬁCTBHH B KJI€ETKaX KHBOTHbIX.

Mertoabl OlIEHKH aHTUMYTAr€HHbIX CBOWCTB CUHTETMUYECKUX U IIPUPOIHBIX coequHEeHu. TpeOoBaHus K TeCT-CUCTEMaM,
UCIIOJIb3YEMbIM B TeHETHUECKON TOKCUKOIOTMHU. [IpUHIMIT TPeXCTyNeHYaTOCTH CUCTEMbl CKPUHUHTA Ha TeHOTOKCUYHOCTh U
aHTUMYTareHHoCcTh. bakTepuaibHble TecThl (TecT ditmMca, SOS xpomoTecT, Rec-TecT); TeCThl ¢ UCIOIB30BAaHUEM PACTEHUI
(umroreHetuyeckue Tectol Ha Allium cepa, Vicia faba, Crepis capellaris); TecTsl A1 OLIEHKM aHTUMYTareHHOTO ICHCTBUSA B
KJIETKaX )MBOTHBIX (TecT Ha Drosophila melanogaster, meton JJHK-komeT, iuTOreHeTHYECKUE TECTHI Ha KJIETKaxX
MIeKonuTaommx). OneHka pe3yabTaToB TecToB. Popmysl 1715 pacyeTa aHTUMYTAareHHOro 3(pdekTa B pa3IndHbIX
TECT-CUCTEMAX.

5. IlepeyeHb yueOHO-METOAUYECKOT0 00€eCIeYeHHA IJIA CAMOCTOSTEJbHOM PadoThl 00yJaoIMUXCs M0
JUCHUNIIHE (MOLYJII0)

CamocrositesnpHast paboTa 00y4aroIIMXCsI BHIIOIHACTCS [0 33JaHHI0 U IPH METOAMYIECKOM PyKOBOJCTBE [IPEoaBaresisi, Ho 6e3
€ro HeMoCPEACTBEHHOro yuacTusi. CaMocTosTeNnbHasl paboTa MOAPa3Ae/seTCs HA CAMOCTOSTENIbHYIO pabOTy Ha ayIUTOPHBIX
3aHATUSX U HAa BHEAYUTOPHYIO CAMOCTOSITE IbHYI0 paboTy. CamocTosiTesbHast padoTa 00y4aloIHXCsl BKIIIOYAET KaK MOJTHOCTBIO
CaMOCTOSITEJILHOE OCBOCHUE OTACIBHBIX TeM (Pa3/iesioB) AUCLUIUIMHEL, TaK U IPOPabOTKY TeM (pa3[esioB), OCBAUBAEMBIX BO
BpeMs1 ayJUTOPHOI paboThl. Bo BpeMst caMoCcTosITeNIbHON paboThl 00yUAIOLIHUECS YUTAIOT U KOHCIIEKTUPYIOT yYeOHYI0, HAYYHYIO
¥l CLIPABOYHYIO JIMTEPATYPY, BHITOIHSIOT 3aJaHMsI, HAIIPABJICHHBIC HA 3aKPEIUICHUE 3HAHUI 1 OTPAOOTKY YMEHHII 1 HABBIKOB,
TOTOBATCS K TEKYLIEMY U ITPOMEKYTOYHOMY KOHTPOJTIO IO AUCLUILIHHE.

Opranuzanyst CaMOCTOSITENIbBHON padoThl 0OYYaIOIINXCS perJIaMeHTUPYETCsl HOPMaTUBHBIMU IOKYMEHTaMH,
y4eOHO-METOANYECKOH JINTEPaTypOl U 3IEKTPOHHBIMK 00pa30BaTe/IbHBIMU PECYypCaMu, BKITIOYASI:

INopsnok opraHU3anmK U OCYIIECTBIEHNs 00pa30BaATEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrpaMMaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, porpaMMam ClelMaIuTeTa, porpaMMaM MarkucTpaTypsl (YTBEpKIeH MPUKa30M
MuHucTepcTBa HAyKH U Bhiciiero odpaszoBanus Poccuiickoii ®enepanyiu ot 6 anpesst 2021 roga Ne245)

IMncemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 vHosi6pst 2002 r. "O6 akTHBU3AIMN
CaMOCTOSITEJIHOW paOOThI CTY/IEHTOB BHICIIMX YIeOHBIX 3aBe/leHuil"

VYcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomkcKmii)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpeHHETo pacnopsiaka (enepaibHOro rocyJapcTBEHHOIO aBTOHOMHOI'O 00pa30BaTeIbHOTO YUPEKACHUs BHICIIETO
nipodeccronanbHOro oopasosanus "Kazanckuii (ITpuBomkckuii) genepaibHblil yHUBEpcUTeT"

JlokanpHble HOpMaTHBHBIE aKThl KazaHckoro (ITpuBosskckoro) deaepaabHOrO yHUBEPCUTETA

6. ®oH/] OLEHOYHBIX CPE/ICTB M0 JUCIUILIHHE (MOYJII0)

DoHJ OIIEHOYHBIX CPEICTB IO AUCIUIUIMHE (MOJIYJTO) BKIIIOYAET OIIEHOYHBbIE MaTepHaIbl, HAIIPaBJIEeHHBIE Ha MTPOBEPKY OCBOCHUS
KOMIIETEHLIMH, B TOM YFCJIe 3HAHWH, yMEHUI 1 HABBHIKOB. POH/I OLIEHOUHBIX CPEICTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILETO
KOHTPOJIS ¥ OLIEHOYHBIE CPEACTBA TPOMEKYTOUHOHN aTTECTAIHH.

B choHpe O1IEHOYHBIX CPENICTB COAEPKUTCS CleayoInas HHPOPMAITHS:

- COOTBETCTBHE KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yueHusI 110 JUCHUILIMHE (MOYJI0);

- KpUTepHH OlICHUBAHUS C(DOPMUPOBAHHOCTU KOMITETEHITH;

- MeXaHu3M (POPMHUPOBAHHMS OIIEHKH 110 JUICHUIUTAHE (MOIYJIO);

- OMMCAaHUE MOPsIIKA IPUMEHEHUS W TIPOLIEAYPhI OIIEHUBAHUS JIJIS KaXKIOTO OICHOUHOTO CPEe/ICTRa;
- KpUTEpHH OLICHUBAHUS JJTsI KaXJOr0 OIIEHOYHOTO CPEJICTBA;

SAEKTPOHHBH
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- COACPIKAHNE OLUEHOYHBIX CPEACTB, BKJIIOYadA TpeéOBaHI/IH, MMPEeAbABIIAEMBIC K HCﬁCTBHHM o6yqa10u1nxc5{, AE€EMOHCTPUPYEMBIM
pe3yJjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCLUMILIMHE HaxonuTces B [Ipunoxenun 1 kK mporpaMMe AUCLMILIMHBL (MOIYJIO).

7. IlepedeHnb JUTEPATYPbl, HEOOX0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO XyJIs)
OcBoeHMe TUCITUILIMHBL (MOJYJIsl) TIPEIoaraeT u3y4eHne OCHOBHOM U JOMOIHUTEILHON yueOHO! TuTepaTypsl. JlutepaTypa
MOKeT OBITh IOCTYITHA 0OYJAOIIUMCS B OJTHOM U3 JIBYX BAPHUAHTOB (JIOO B OOOMX U3 HUX):

- B 9JIEKTPOHHOM BHUJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKmoueHHbIX KDY norosopos ¢
IPaBOOOIAJATEISIMUA;

- B meyaTHOM Bujie - B HayuHoi 6ubmmoreke um. H.W. JlobaueBckoro. OOydJaroIuecs moy4yanT yIeOHyI0 JUTepaTypy Ha
aOOHEMEHTE IO YMTATEILbCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIAMK T0JIb30BaHUsI HaydHO! OHOINOTEKON.

DJIeKTPOHHbIE U3AHUSI JOCTYIHbI AUCTAHIIMOHHO U3 JII0OOM TOUKH MPU BBEAEHUH O0YJAIOIIMMCSI CBOETO JIOTHHA U MApOJisi OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBbIN yHUBepcuTeT" . [Ipy HCONb30BaHIM TTEYATHBIX U3aHUN OMOIMOTEUHbIN (hOH/T
JIOJKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPa) KaKIOTO U3 U3JaHNI OCHOBHOM JIMTEPaTypHl M He MeHee 0,25 3K3eMIUIspa JOTOIHUTEIFHON JIUTepaTyphl Ha
KaXJ0ro 00y4aromierocsi U3 4uciia Jull, OJHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCIUILIAHY.

IlepeyeHb OCHOBHOM M JOTIOJTHUTEILHON YUeOHOM JIUTEPATYPhbl, HEOOXOUMOM JJIs1 OCBOSHMSI JUCIMIUIMHBI (MO1YJIs1), HAXOIUTCS
B [Ipusioxennu 2 k paboyel mporpaMmMe JUCHUILIMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHUH YCIIOBUiA 10roBopoB KOV ¢
npaBoobJIaAaTes sIMU 3JIEKTPOHHBIX M3/IaHWI U [IPU U3MEHEHUH KOMIUIeKToBaHus (hoHnoB Hayunoi 6ubmmorexun KOV,

8. Ilepeuenn pecypcoB HHGOPMAIHOHHO-TeJJ€KOMMYHUKAIIMOHHOM ceTH ""IHTEpHET'', HEO0X0JMMBIX ISt
OCBOEHHUS JUCITHILIAHBI (MO TyJIsT)

Antimutagenic compounds and their possible mechanisms of action - https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3990861/
Current Trends and Future Perspectives of Antimutagenic Agents - https://www.intechopen.com/chapters/71719
AHTHUMYyTareHHble CBOMCTBA OakTepuil - http://link.springer.com/article/10.1023%2FA%3A 1014338712108

I'eHeTHYecKast HECTAOWIBHOCTD: POJIb B CTAPeHUH KJIeTKH - http://medbiol.ru/medbiol/gnest/0000ac47.htm

Ienbt 1 hepMeHTH MeTaOOIMIECKON aKTHBAIIMU KCEHOOMOTHKOB - http://ecolgenet.ru/Arhive/2003/2003_0_30-35.pdf

MosiekyJisipHble OCHOBBI TPUMEHEHHSI aHTUMYTareHOB B KAUECTBE AHTUKAHIIEPOTeHOB -
http://ecolgenet.ru/Arhive/2005_3/2005_3_19-32.pdf.

DKoJoruuecKas reHeTHKa U MpeJUKTUBHAS MeJuInHA - http://ecolgenet.ru/Arhive/2003/2003_0_22-29.pdf
DKoJioruuecKkas reHeTiKa uesoseka - http://ecolgenet.ru/Arhive/2003/2003_0_16-21.pdf

9. MeToauuecKne YKa3aHUA UIA 00yUaIOMMXCA M0 0CBOEHUIO JUCIHHUIIAHBI (MOXyJIsT)

Bujg paéot MeToanueckue peKoMeH anuu

JICKLIMH Paz6op 1 ycBoeHue JIeKIIMOHHOro Matepuaia. Ilocie Kax/Ioi JeKIuu o0yJaronemMycst

clieyeT BHUMATEIbHO ITPOYMTATh U pa300paTh KOHCIIEKT, TIPH STOM:

- [ToHATP ¥ 3aNIOMHHTH BCE HOBBIE OIIPEAEICHUSI.

- BBIMOTHUTE WK JOofienaTh BRIKJIAIKU, KOTOPBIE JIEKTOP MPEAIICal CIeNaTh CAMOCTOSATENBHO (€CTIU TAKOBBIE
UMEIOTCH).

- Ecnu nexropnpenmnucan pa3odparh 4acTh MaTepuiia 6osiee OoIpOOHO CAMOCTOSITENILHO 1O JOCTYITHBIM
NUCbMEHHBIM WM 9JICKTPOHHBIM UCTOUYHHKAM, TO HEOOXOIMMO CBOEBPEMEHHO 3TO CAENATb.

- [Ipu BO3HUKHOBEHMH KaKUX-JIMOO TPYJHOCTEH C IOHMMaHUEM MaTepHuasa peKOMEH/IyeTCsl IOMPOCUTh MOMOILH Y
CBOMX COKYPCHHMKOB. Takke MOKHO 0OpaTUTBCS 32 MOMOLIBIO K JIEKTOPY. [1Jist STOro MOKHO JIMYHO MOJOUTH

K IPernojaBaTeio, MO0 HamcaTh eMy 3JeKTPOHHOE MUChbMO, C(hOpMYIMpOBaB B HEM BO3HHKalOIIMe BOIpochl. K
NKUCbMY MOKHO MPUKPEMUTh KaKUe-JIMO0 3JIEKTPOHHbIE MATEPUAIbl, CBSI3aHHBIE C BOHUKIIIMMK BOIIPOCAMH,
HarpuMep, OTCKAaHUPOBAaHHBIE WK c(pOTOrpachupOBaHHbIE IUCTOUKU C PYKOITUCHBIMA KOMMEHTAPHUSIMH,
MTOMETKAMM, BbIKJIaIKAMH U T.II.

npakTudeckue | st yCrenmHo! NoAroTOBKY K MPAKTUYECKUM 3aHATUSAM HEOOXOOUMO HAYYUThCSI

3aHATUSA CaMOCTOSITEJILHO MCIOJIb30BaTh MHCTPYMEHTAPHUH MOMCKa MaTepUaioB U 00J1a1aTh
TEOPETUUECKUMHI 3HAHUSMH 110 JaHHOW TUCIMIUIMHE. BO BpeMst BBICTYIIGHHI HY)KHO YMETb: - YETKO
chOopMyJIMPOBATH ONPEJIEJICHHS U TIOHATHSI [0 TEME; - 110 KaXKA0H TeMe J0CTYITHO ¥ MH(OPMATUBHO PacKphiTh ee
cojiep)KaHue; IPEJICTaBUTh CIAKbl, OTpaXKaloIIre CyTh n3naraeMoi TeMbl. HeoOXoaumo moaroToBuTh psif
BOITPOCOB MO 33/IaHHOM TeMe, YTOOBI aKTUBHO YYaCTBOBATh B 0OCYK/ICHUN JOKJIAIOB, BHICTYIUICHHH IO TEME.
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Bujg paéor

MeToanuyeckue peKOMeHIalu

€aMoCTOSI-
TeJbHas padoTa

Ecim yactb yyeGHOro Marepraia OTBe/IeHa Ha CaMOCTOSsITEIbHOE U3YUYeHHE, TO HEOOXOJUMO MPUCTYITUTh K STOMY
He3aMeUIMTENBHO MOCIIe YKa3aH!sl IPeroiaBaresis 1 OCBOUTh MaTepuasl B OTBEJEHHbBIE UM CPOKH. Marepuan
CcJieyeT U3yUYHTh 10 JOCTYIHBIM MMCbMEHHBIM M JIEKTPOHHBIM UCTOYHHKAM, O KOTOPBIX COOOLIAT
npernojaBatesib. [I0AroTOBKA TOMaIIHero 3ajanus. B moMariHei paboTe 00yJaronmxcss MOKHO BBIICUTH JBE
cocrasJstiomue: 1) pazdop TeM ayAUTOPHBIX

3aHSITHH, 2) caMOCTOsITebHAsI IOArOTOBKA CEMMHAPCKUX 3a/iaHuil. Takum oOpa3om, IpHs JOMOI nocie
KaXJ0ro ayJUTOPHOT'O 3aHATHsI, 00YYAIOIIUIACS JODKEH pa3zodparh TeMy, KOTopas Oblla Ipe/icTaBIeHa
TIperno/aBaTesieM BO BpeMsl 3aHSTHS.

[Ipy BO3HUKHOBEHUH TPYAHOCTEH PEKOMEHIYETCs IOIPOCUTD TIOMOIIH Y CBOMX COKYPCHHKOB M TIOCOBETOBATHCS C
TIperno/iaBaTeseM.

3a4€eT

Ha 3a4ete onpe/ensiercsi KauecTBO U 00bEM YCBOSHHBIX CTYJEHTAMU 3HAHUI, CIIOCOOHOCTh K 0000IIEHHIO,
AHAJIM3Y, BOCTIPUATHIO WH(POPMAIIMH, ITOCTAHOBKH TEJIA U BLIOOPY TyTel ee HocTixkeHus1. [I0roToBKa K 3a4eTy -
nporiecc HbHIAMBUIyaTbHBIA. TeM He MeHee, CYIIECTBYIOT HEKOTOPBIE TIPABHJIA, 3HAHHS KOTOPBIX MOTYT OBITh
TOJIE3HBI /IS BCEX. 3aJI0rOM YCIIEIHOMN CIauM 3a4eTa SIBIIAETCS CUCTeMaThyeckast paboTa Hajl yJeGHOM
JMCIATUTMHOM B TedeHne cemecTpa. [I0AroToBKY KeJIaTebHO BECTH, UCXOIS U3 TpeOOBaH i MporpaMMBbl yIeOHOw
JaucnurHbl. LenecooGpaszHo

TOIIAr0OBOE OCBOEHNE MATEPHUaia, BHITOIHEHNE PA3JIMUHBIX 3a/IaHUI 110 MEpe N3YUEHUS] COOTBETCTBYIONIHMX
colepKaTeIbHBIX PA3/Ie/IOB AUCIMIUMHBL ECiH, TOTOBSICH K 3a4eTy, BbI MCIIBITHIBACTE 3aTPyAHEHMsI, OOpalanTech
3a COBETOM K TIPETOfIaBaTeio.

10. ITepeyensb nHQ OPMAIMOHHBIX T€XHOJIOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MPoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOro odecnedeHnst 1 HH(pOPMAMOHHBIX CIPAaBOYHbBIX
cucTeM (IpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOLIEcca MO JUCIMILIIHE
(Momy0), BKJII0YAs IepedeHb MporpaMMHOro odecrieueHus: 1 MH(OPMALIMIOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxenuu 3 k paboueil mporpamme JUCHHUIUIAHBI (MOYJIST).

11. Onucanne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0 MO JJIsl OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npoiuecca no JUCIHUILINHE (MOIYJII0)

MaTepI/IaJ'[LHO—TCXHI/I‘{CCKOC obecrieueHne O6pa30BaTe.III)HOFO mpomnecca 1no AIMCHUIinHe (MO)lyIIK)) BKJIIOYAET B ceOs cienymomue

KOMITOHECHTHI:

IMomelneHust 47151 CAMOCTOSITENIBHOM pabOoThl 00YYaIOIIMXCsI, YKOMIUICKTOBAHHBIE CIICLMAT3UPOBAHHON MeOelIbIo (CTOJIBI U
CTYJIbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHMKOM C BO3ZMOKHOCTBIO MOAKIIIOUEHNUs K ceTr "MHTepHeT" n obecriedyeHreM JocTyra
B 3JIEKTPOHHYI0 MH(POPMAIIMOHHO-00pa3oBaTebHyIo cpeny KOY.

VueOHble ayAUTOPUY AJIsI KOHTAKTHOM padoTHI ¢ IIpernojaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATN3MPOBAHHON MeOebio (CTOIbI

Y CTYJIbSI).

KOMHI)IOTep W [IPUHTEP JIA pACIICYaTKH Pa3daTOYHbIX MATEPUAIIOB.

MynpTMeaniiHasT ayAUTOPHUSL.

KomrbloTepHBIi KJtacc.

12. CpencrBa aganramuy mpenoaBaHus JHCIAILUIMHLI K MOTPEeOHOCTIM 00yJaomuxcsa HHBAJINI0B 1 JIAIL ¢
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10P OBbSI

HpI/I HCO6XO,HI/IMOCTI/I B O6pa30BaTeJ'H)HOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOIMH, 06)'[61'"121101]_[1/18
BOCIIpUsTUC I/IH(I)OpMaL[I/II/I O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAHUYCHHBIMUA BO3MOKHOCTAMUA 3JOPOBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUH JIIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO NPe00pa3oBaHusl B albTePHATHBHBIC
(bopmbl, yIOOHBIE 17151 pa3IMYHBIX MOJIb30BATENICH;

- CO3JaHMUEC€ KOHTCHTA, KOTOpLIﬁ MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 0e3 NOTEPU JAaHHBIX UK CTPYKTYPBI, IIPEAYCMOTPETH
BO3MOXKHOCTb MaCIHTa6I/IpOBaHI/IH TEKCTa U I/I306pa)l(eHl/Iﬁ 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTD YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO37IaHMe BO3MOKHOCTEN [JIs1 00yUaIOIMXCsl BOCHPHMHUMATD OJIHY ¥ Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHHUKOB - HAIIpHMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUSMH CIIyXa MOJTydaid MH(OOPMALUIO BU3YaTbHO, C HAPYILEHUIMH 3PEHUS - ayIHaIbHO;

- IPUMEHEHUEC MMPOrpaMMHBIX CPEICTB, 066CHC‘II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHHUA HABBIKOB U yMeHHfI, (bOpMPIpyeMI)IX
,HI/ICHPII'IJ'[PIHOfI, 3a CUET AJIbTCPHATHUBHbIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/H71 1 CUMYJIAIIMOHHBIX TeXHOJ’[OFHﬁ;
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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.

IIporpamma cocrasiieHa B cootBeTcTBHM ¢ TpeboBaHussMu PI'OC BO u yue6HsIM 1utanoM 1o Harpasienunio 06.04.01
"Buosnorus” 1 MarucTepcKo mporpamme "MUKpPOOHOJIOTHS U BUPYCOJIOTHSA .

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./]B.01.02 Aumumymazene3

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

Hanpasnenue noarorosku: 06.04.01 - buonorus
IMpocunb nogroroBku: MuKpoOUONOrUs ¥ BUPYCOJIOTHS

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

OcHoBHas JuTepartypa:

CazanoB, A. A. OcHOBHI TeHeTHKY [nekTpoHHbI pecypc] / A. A. CazaHos. - CII6.: JIT'Y um. A. C. Ilymkuna, 2012. - 240 c. -
ISBN 978-5-8290-1132-1. - 3BC ZNANIUM.COM. Pexum goctyna: http://znanium.com/bookread.php?book=445015

[IpumeHeHNe MONIEKYIISIPHBIX METOJIOB HCCIleoBaHus B reHeTrke: Y yebHoe nocodue / JI.H. Hedenosa. - M.: HULL Undpa-M,
2012. - 104 c.: 60x88 1/16. - ISBN 978-5-16-005494-0. 9bC ZNANIUM.COM. Pexum nocryna:
http://znanium.com/bookread.php?book=302262

[TnakyHoB, B. K. OcHOBHI iuHaMUYecKOW OMoXxumuu [DaeKkTpoHHbIA pecypc] : yueOnuk / B. K. TlnakyHos, 0. A. Hukonaes. -
M.: Jloroc, 2010. - 216 c. - (HoBast yuuBepcuterckas oudnmoreka). - ISBN 978-5-98704-493-3. 35C ZNANIUM.COM.
Pexum nocryma:http://znanium.com/bookread.php?book=469367

Haxaega, B. U. [Ipaktuueckuii Kypc oO1Iel reHeTHKY [DIeKTPOHHbINA pecype] : yued. nocodue Juist CTyAeHTOB OMOIOrMIECKIX
CIeIaIbHOCTEN IeJaroriuecKiX BHICIINX YIeOHBIX 3aBejieHuii / B. Y. Haxaesa. -

2-e m311., crepeotut. - M. : ®JIMHTA, 2011. - 210 c. : u. - ISBN 978-5-9765-1204-7. 35C ZNANIUM.COM. Pexim
nocryma: http://znanium.com/bookread.php?book=406327

MeauuuHCKasi MUK POOHOJIOT S, BUPYCOJIOTMsI M IMMYHOJIOTUst: yueOHuK. B 2-x tomax. Tom 1. [Dnextponnsiit pecypcl/ Iox
pen. B.B. 3epera, M.H. Boituenko. 2014. - 448 c. 3BC 'KoncynpranT crygenra’. Pexum mocryma:
http://www.studmedlib.ru/ru/book/ISBN9785970429143.html
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JonoJHUTebLHAS JUTEpaTypa:

Axynenko, JI.B. MenuiHcKasi reHeTHKa [DIeKTpoHHbIN pecypc] : yued. mocoOue Uit CTyAEHTOB Me/l. BY30B TI0
cneuuanbHocty 'Cromatosiorust' / JI.B. Akynenko u ap.; non pea. O.0. fnymesuya. - M. : [I90TAP-Menua, 2015. -128 c. -
ISBN 978-5-9704-3370-6. - 9bC KoHcyabtaHT cryaeHTa.Pexum gocrymna:
http://www.studmedlib.ru/book/ISBN9785970433706.html

ManyxuH, 1.b. TIponeneBTrKa npeHaTaIbHOM MeIULIMHBI [DNIEeKTPOHHBIN pecypc] : pyKOBOACTBO i Bpaueil / I.b. ManyxuH,
JL.B. Akynenko, M.U. Kysneuos - M. : [90TAP-Meaua, 2015.- 320 c. - ISBN 978-5-9704-3249-5. - 9BC KoHcyabTaHT
crynenra.Pexum nocryna:http://www.studmedlib.ru/book/ISBN9785970432495 .html
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./]B.01.02 Aumumymazene3

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

Hanpasnenue noarorosku: 06.04.01 - buonorus

IMpocunb nogroroBku: MuUKpOOUONOrUs ¥ BUPYCOJIOTHS

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

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
"KoHCyJIbTaHT cTy/ieHTa", JOCTYIT K KOTOPOW MpeAocTaBiieH o0ydaniumMcsi. MHOronpoguiIbHbIN 00pa30BaTelibHbIi pecypc
"KoHCYJIbTaHT CTy/ieHTa" SIBIISIETCS 3IEKTPOHHOM Oubmoreynol cucremont (BC), npelocTaBsonel J0CTyII Yepes3 ceTh
HHTepHeT K y4eGHOM IMTepaType U JOMOJHUTEIbHBIM MaTeprajiaM, IPUOoOPETEHHBIM Ha OCHOBAaHUH MPSIMBIX JOTOBOPOB €
npaBoodaagatessiMu. [10THOCTBIO COOTBETCTBYET TPEOOBAHUSM (pefepabHBIX FOCYyJaPCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB
BBICILIET0 00pPa30BaHMs K KOMIUIEKTOBAHUIO OMOIMOTEK, B TOM YKCIIE JEKTPOHHBIX, B YacTH (hOPMHUPOBaHHsI (DOHIOB OCHOBHOM
¥ IOTIOJTHATEIBHOM JTUTEPATYPBHL.
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