be3onacHocTh KM3HEAEATETbHOCTH

AHHOTALUSA:

Kypc «be3onacHOCTb )KN3HEISSTENEHOCTHY HANPABJICH Ha Pa3BUTHE Y CTYAECHTOB HAaBBIKOB O€30IIACHOCTH M IPOBEICHUS
HEOOXOANMBIX MEPONPHUSATHI B ClTydae TMOSBICHHS pa3IMYHBIX YPE3BBIUANHBIX cuTyauuii. IIpennaraemple Al n3y4eHus TEMBI Kypca 1
CEeMUHApCKHE 3aHATHSI O3BOJIAT CHOPMHUPOBATH y CTYACHTOB HABBIKM, MUPOBO33PEHHE 1 OBEICHUECKHUE PEaKIUH 10
IpeIyIpeXACHUI0 1 MUHIMH3ALUY BO3AEHCTBUS OCIEACTBAN YpE3BBIYaAWHBIX CUTYalUil B CIIy4ae UX BOSHUKHOBEHUSI.

JlucrumvHa HanesneHa Ha (GopMHUpOBaHUE OOIIEKYIbTYPHBIX KOMIIETCHIIH BIIaJeHUs] OCHOBHBIMHI METOJIaMH 3aIUTHI
IIPOM3BOICTBEHHOT'O [IEPCOHAJIA M HACETICHUS OT BO3MOJKHBIX ITOCIIEICTBUI aBapyii, KaTacTpod, CTUXUHHBIX OexcTBHi. OCHOBHOE
BHUMaHHE YEJICHO METOaM MICHTU(HUKALIMH BPEAHBIX U ONACHBIX (h)aKTOPOB IMPON3BOJICTBEHHOM OKPYXKAIOIIEH Cpeibl, OLIEHKE UX
BPEIHOTO M OITACHOTO JACHCTBUS Ha YEJIOBEKa, TEXHUIECKUM CII0cO0aM 1 CPEeCTBAM 3aIUTHI YEIOBEKA OT ONACHOTO M BPEJHOTO
JICHCTBHS aHTPOIIOTCHHBIX MTPOU3BOICTBEHHBIX (hAKTOPOB.

Jucrumrza «be30nacHOCTh XKU3HESSTENEHOCTI JaeT CHENHATICTY CISIyIONINe 3HAHMUS: TEOPETHIECKHUE OCHOBBI O€30ITacCHOCTH
KHU3HEACATCIBHOCTH B CHCTEME «UEJIOBEK - Cpeia OONTaHUS»; IPABOBBIC, HOPMATHBHO-TEXHUUECKHE W OPTaHN3AI[HOHHBIE OCHOBBI
0€30MacHOCTH KU3HEAEATEIbHOCTH; OCHOBBI (DU3HOJIOTHH ¥ PALIMOHAIIBHBIE YCIIOBHS 1SS TENbHOCTH; aHATOMO-(HU3NOIOTNIECKUE
MIOCJIEACTBHS BO3JICHCTBHS Ha YEIOBEKA TPAaBMUPYIOIIUX, BPEAHBIX U IOPAXKAIOIIUX (aKTOPOB, HX UACHTU(HUKALNIO; OKa3aHUE MIEPBOU
MIOMOIIY TIPpH Ype3Bbruaiiabix cutyanusax (UC); cpencTsa 1 METObI MOBBIMICHUS 0E30MTACHOCTH; METOBI HCCIICI0BAHUS yCTONYNBOCTH
(YHKIIMOHHPOBAHUS TPOM3BOACTBEHHBIX 00BEKTOB M TEXHUUECKUX crucTeM B UC; MeTos! nporHozuposanust YC U ux MOCIEeCTBHH;
OpTaHM3aLYs 3aIIUTHI HaceTIeHUs B ycnoBusax YC; MPUHIUIEI U METOABI KAYECTBEHHOTO U KOJIMYECTBEHHOTO aHAIN3a OMACHOCTEH;
CTPYKTYypa U MEXaHHU3MbI (byHKHI/IOHI/IPOBaHI/IH CUCTEM YIIPABJICHUSA 6630HaCHOCTBIO KUBHCACATCIIbPHOCTHU, IICUXOJIOTHYCCKHUEC aCIICKThI
UYC u ype3BbIUaiiHbIe CUTYAIHH COLUAIBHOTO XapaKTepa.

B kauecTBe BXOAHOTO YPOBHS JaHHBIX KOMIICTCHIIUII HA BBOJJHOM 3aHATHUH IPOBOAMTCS TECT 110 MaTepuaiaM, uydaemsiM B 10-11
KJiaccax o011eo0pa3oBaTesIbHOM MIKOJIBI TI0 TUCHUILIMHE «OCHOBBI 0€30IIaCHOCTH JKU3HECSTEIbHOCTHY.

Jnist yenrennoro yesoenust 5K/ B YMK BrittoueHb! MaTepHaibl, pacKpbiBatoline GyHIaMeHTAIbHBIE U SMIUPUYECKUE ACTIEKTHI
0€30I1acHOCTH € pa3HbIX NO3UIKH. B Xo11e paboThl Hax MaTepuanaMyu HEOOXOJMMO 03HAKOMUTBCS C PA3TMYHBIMU TPAKTOBKAMH
KJto4eBbIx kaTteropuit BXK/I, BEIMOIHUTG MpeIo)KeHHbIE 3a1aHus.

ean:

dopmupoBaHue y OYIYIIUX CIICIHATNCTOB MPEICTABICHIS O HEPa3phIBHOM eAHHCTBE () (HEeKTUBHON podecCHOHATEHOM
NIeSITENFHOCTH U TpeOoBaHUH 0€30IIaCHOCTH | 3alIMICHHOCTH YeIoBeKa. Peannsanus 3TuxX TpeOOBaHMIA TApaHTUPYET COXPaHCHHE
PpaboTOCTIOCOOHOCTH U 3T0POBBS YEIIOBEKA, TOTOBUT €T0 K ACWCTBUAM B SKCTPEMAIBHBIX YCIOBHAX.

3apaun:

OcHoBHas 3a/1a4a JUCHUIIMHBI — BOOPYKUTH CTYACHTOB TEOPETHYECKUMH 3HAHUSAMH U NTPAKTHUECKUMH HaBBIKAMH, HEOOXOJUMBIMHU
JUIsL: co3AaHus KOM(OPTHOrO (HOPMAaTUBHOTO) COCTOSTHUS CPEJIbl OOUTAHUS B 30HAX TPYJOBOM JIESTENBHOCTH U OTIbIXA YEIIOBEKA,;
uAeHTH(UKALNY HETaTUBHBIX BO3JEHCTBUI CpeJibl OOUTAHUS OT HETATUBHBIX BO3JICUCTBUMN; pean3aliii Mep 3allUuThl YeJIOBeKa 1
cpenbl OOMTaHMs OT HEraTHBHBIX BO3/ICHCTBUIA; 00eCeueHns] YyCTOMYMBOro (BYHKIIMOHUPOBAHUS 00BEKTOB SKOHOMHUKH B
COOTBETCTBUH C TPEOOBAHMSMHU OE€30IACHOCTH M SKOJIOTHYHOCTH B IITATHBIX U YPE3BBIYANHBIX CUTYalUAX; IPUHATHS PeIICHUH 1O
3allIMTe NepCoHaIa U HACEIeHHs OT BOBMOXHBIX MTOCJIECTBUI aBapHii, KaTacTpod, CTUXUHHBIX OSICTBUM, a TAK)KE IPHUHATHS MEp 110
JIUKBUAALUY UX TTOCIIEACTBUI; IPOrHO3UPOBAHUS PA3BUTUS HETATUBHBIX BO3JCHCTBUI U OLIEHKU MOCNEACTBUN UX IEHCTBUH.



HNHocTpaHHBII A3bIK (AHTJIHHCKUI)

AHHOTALMA:

Kypc «HOCTpaHHBIH A3BIK (QaHTIIUHACKUH )» TMpeIHA3HAYCH T U3YUYCHHS aHTIIMACKOTO SI3bIKA CTYICHTAMH HES3BIKOBBIX (DaKyIIETETOB,
00yJaIOMIMXCsI IO MPOTrpaMMaM «OaKalaBpHaT» U «CIECHUAIUTET» U MPEACTABISICT COOO0H CICAYIOIIYIO CTYIICHb H3YYCHUS
HMHOCTPaHHOTO SA3bIKA MOCTIC aHAIOTUIHOW AUCIUTLTNHBI B paMKaX IIKOJBHOW MPOTPaMMBbI U/WIH (aKyIbTaTUBHBIX TUCIIATUIAH
«VIHOCTpaHHBIH A3BIK TSI HAYMHAIOMNX (aHMTAHACKUI) [0akanaBpuar|» U « THOCTpaHHBIH S3BIK IS IPOJOKAIOIINX (AHTITHACKAN )
[6akamaBpuat]». Bxome paboThl HaJ TUCIUILTHHON MPHOOPETAIOTCS TMHTBOCTPAHOBEIYCCKIE 3HAHUS, TIPOIOIDKACTCS PAa3BUTHE
YMEHHI TOBOPECHUS, ayANPOBAHI U TICEMa Ha OBITOBBIC U aKaJIEMHUYECKUE TEMBI, (OPMHUPYIOTCS U 3aKPETUIIOTCS JIGKCHISCKHE U
rpaMMaTHYecKue HaBBIKU, HEOOXOAUMBIC IS aKaIeMIYECKON U MPO(HeCCHOHATFHON KOMMYHHKAIIH.

The course “Foreign Language (English) [Basic Level]” is determined for bachelor or specialist students of non-linguistic faculties and
it represents the next step in the study of a foreign language after a similar course within the comprehensive school curriculum and / or
optional disciplines “Foreign language for beginners (English) [bachelor's degree]” and “Foreign language for beginners (English)
[bachelor's degree]” at PSU. During the course students acquire linguistic and intercultural knowledge, develop of speaking, listening,
and writing skills on everyday and academic topics, form lexical and grammatical skills necessary for academic and professional.

Hean:

OcnoBHoi nensio YMK siBnsietcst obecriedeHne HeoOXOAMMBIMH y4eOHO-METOAMISCKIMA MaTepraiaMy yI4eOHOU UCITUTLTHHEI 1
crocoOCTBOBaHUE B MPUOOPETEHNH W PAa3BUTHH CIEIYIONINX KOMITETCHIINI: «OCYIECTBIISET KOMMYHHUKAIIHIO, TPAMOTHO H
apryMEHTHPOBAHO CTPOUT YCTHYIO U MUCbMEHHYIO PEYb Ha POJHOM M HHOCTPAHHOM SI3BIKE »; «OCYILECTBISAET MIEPEBOL TEKCTOB C
PYCCKOTO 3bIKa Ha HHOCTPaHHBIN U C NHOCTPAHHOTO Ha PYCCKUI».

3anauun:

- I/I3y‘~IeHI/Ie nu 3aerHHeHI/Ie FpaMMaTI/IKI/I 110 TEMaM: BI/II[OBpeMeHHLIe (bOpMI)I rjaroJjia, MOJaJbHBIC I'JIaroJbl, yCJ'IOBHI)Ie Hpe}:[J'IO)KeHI/IH,
CTpaZ[aTeHLHLIﬁ 3aJ10T", THUIIbI BOHpOCI/ITeHBHI)IX HpeHHO)KeHHﬁ, CTCIICHU CpaBHeHI/ISI annaraTeanblx, apTI/IKJ'II/I, npeunorn MeECTa U
BpPEMEHU;

- pacuIMpeHre CIIOBAPHOIO 3amaca B paMKax TEMAaTUKU Pa3/Ie/iOB, H3yUYCHHE HIMOMATHIECKUX BBIPAKCHHUI,

- hopMupoBaHHEe KOMMYHHKATHBHOTO HABBIKA B KOHTEKCTE CUTYAI[H OBITOBOTO U aKaJICMUYECKOro OOIICHHUS B paMKaX TeMAaTHKU
pa3zenos;

- 3HAKOMCTBO C COBPEMCHHBIMU OHJIAWH PECYpPCaMu JIJIsl CAMOCTOSTEIBHOTO YIITYOJICHHOTO U3YYCHUS MaTepralia 10 TeMaTHKE
pa3zenos;

- 3HAKOMCTBO C COBPEMCHHOM XYI0)KECTBCHHOM JTUTEPAaTypOid, My3bIKOW U (PHIBMAaMHU HAa aHTIIMACKOM SI3BIKE, aKTYyaIbHBIMH PCaTUSIMU
CTpaH M3y4aeMOro s13bIKa, IPHYNHAMH IIPOOIIEM MEKKYIBTYPHOH KOMMYHUKAIMH U CIIOCOOAMH MX YCTPAHCHUS.

TpeGoBaHusi K YyPOBHIO OCBOECHHS COAEPKAHUS:

JIyist ycTIenHoro OCBOSHHMS Kypca He00X0JMMO OCBOEHHE Kypca aHTJIMICKOTO SI3bIKa B PaMKaXx IIKOJBHOM MPOrpaMMbl WIIX
MIPOXOXKICHHE (PaKyIbTATUBHBIX KypcoB "MHOCTpaHHBIH S3bIK IS HAYMHAIOMNX (aHTIHicKni) [6akanaBpuat]|" n/mnm MHOCTpaHHBIH
SI3BIK TS TIPOJTOIDKAIONINX (QHTIIMICKAN) [6akamaBpuat].



HUctopusn

AHHOTANMUA:

I[I/ICHI/IHJ'II/IHEI "I/ICTOpI/IH" OPUCHTHUPOBAHA HA MO3HAHUC ABUXKYIINUX CUIT U 3aKOHOM€pHOCTeI7[ HUCTOPUYCCKOTO IMpouecca, CHCIII/I(l)I/IKI/I
pOCCHﬁCKOﬁ HUCTOPUU B KOHTCKCTC BCGOGHICﬁ HUCTOPUH, YMCHUC aHATIU3UPOBATH UCTOPUICCKUC COOBITHS U MpOUECCHhI. CO,HCp)KaHI/Ie
JAUCHUIITIMHBI OXBATBIBACT KPYT np06neM, CBA3AaHHBIX C OIMPCACIICHNEM MECTA U POJIN Poccuu B MHPOBOM HCTOPUYCCKOM IIpOLECCE.

Heasn:

Iensio Kypca ABsieTCs GOPMUPOBAHUE y CTYACHTA 3HAHHUSI HCTOPHUECKOTO HACTIEAHS M YBAXKECHUS K KyJIbTYPHBIM TPAAUIMSIM CBOCH
CTpaHbI B KOHTEKCTE BCEOOIIEH NCTOPHH, TOIEPAHTHOTO BOCIIPHSTHS COLMANIBHBIX, STHUUECKHUX, KOH()ECCHOHATBHBIX W KyJIbTYPHBIX
pa3Iuyui, cmocoOHOCTH aHAIM3UPOBATH OCHOBHBIE 3TAITBl M 3aKOHOMEPHOCTH HCTOPHUYECKOTO PAa3BUTHS OOIIECTBA.

3anauu:

CdopmupoBaTh MpeacTaBicHHE 00 OCHOBHBIX TAalax POCCUICKON HCTOPHH B KOHTEKCTE BCEOOIICH HCTOPUU Ha OCHOBE COBPEMEHHOM
UCTOpHOTpaduu; BBIABUTH 00IIee U 0COOCHHOE B OTEYCCTBEHHOM M MUPOBOM UCTOPUYECKOM IMPOIECCe; CIIOCOOCTBOBATH
(hOPMHUPOBAHUIO JIMYHOCTH CTYACHTA, COYCTAIONICH B ceOe HAyUHOE MHUPOBO33PEHIE, YBAXKHUTEIBHOC OTHOIICHHE K UCTOPUICCKOMY
HACJIC/IMIO, TPAKIAHCTBCHHOCTD, TATPHOTH3M; HAYYUTh CTYJCHTOB BBIPaXXaTh M 000CHOBBIBATH CBOIO TIO3UITUIO 110 BOIIPOCAM,
KaCaIOIIMMCS OTHOIICHUS K HICTOPUUCCKOMY MPOIIIOMY.

Tpeﬁonannﬂ K YPOBHIO OCBOCHHUA COACPKAHUA:

JIJ1st ycTIenIHoro OCBOSHHMS Kypea CTYIEHT JOJIDKEH BJI/IETh TEPMUHAMHU M HOHSITUSIMH UCTOPHYECKON HAYKH B paMKax IIKOJIbHON
MIPOTPaMMBI.



Jloruka

AHHOTANMS:

Kypc «Jlorukay HampaBiieH Ha OBJIaJICHHE OCHOBHBIMU MOHSATUSMU JIOTUKH, TPUEMAMU U METOJaMU, IPaBUJIAMU U 3aKOHAMU
palMOHATFHOTO MBIILICHUSA. CTYACHTHI 3HAKOMSTCS C MPUPOIOHN U CHICHU(DUKON JTOTHYSCKOT0 3HAHHS, HAN00JIee U3BECTHBIMH
JIOTUYECKUMU TEOPUSIMH, COCTABIISIOLMMU SIAPO COBpEMEHHOM JIoruku. CozepxaHue Kypca BKIIOYAET JOTMUEeCKUA aHAIN3
€CTECTBEHHOTO SI3bIKa, KIIACCHYECKYIO JIOTHKY BBICKAa3bIBAHUN M UCUYHCIICHUE BRICKA3bIBaHUH, 000CHOBaHHE (PYHIAMEHTATBHBIX
CBOWCTB JIOTHYECKHUX TEOPHI — HEIMPOTUBOPEYUBOCTH, IIOJHOTHI U pazpemuMocTi. Oco00e BHIMaHUE OTBOAUTCS aHAIH3Y (POpPM
MBIIIJIEHUS — HOHATHUIO, CYKICHUIO M YMO3aKJIIOYEHHIO, TAKUM JIOTUYECKUM MPOLIeTypaM Kak IeAyKTUBHOE PacCy KJIEeHUE,
(hopMHIpOBaHHE MMOHITHH U OTIEPAIUX HaJl HIMH, OTIpe/ICICHUE, KilacCu(DUKAIU, HHAYKIUS, aHATIOTH, BEIIBIKCHUE U TIPOBEPKa
THITOTE3, IPSAMBIM U HEMIPSIMBIM CIIoco0aM apryMeHTAIluH, T0Ka3aTeIbCTBA M OTPOBEPIKCHUS.

Hean:

Pa3BuTHE HAaBHIKOB aHATUTHIECKOTO MBIIIJICHUA, 6a31/1py}01uer0051 Ha CIIOCOOHOCTH AHAJIU3UPOBATH C IMTO3UITUN JIOTHYECKOM
MPaBUIIBHOCTHU COOCTBEHHEIE PacCyXIACHUA U paACCYKACHUA OIITOHCHTA.

3anauu:

- ¢(hopMHUPOBATE Y CTYJCHTOB MOHUMaHKE ()OPM H 3aKOHOB JIOTUICCKOTO MBIIUICHHUS, METOJI0JIOTHU (POPMATTLHO-IOTHIECKOTO
pelIeHus HauboJiee TUIMTUYHBIX HAYYHBIX U TPAKTHYCCKUX MPOOIeM;

- HAy4YUTh OYAYIIHX CIEIHAINCTOB OCO3HAHHO ITOJIb30BAThCS UCXOMHBIMU MPUHIIAIAMY JOTHYCCKH MTPABUIHHOTO MBIIUICHUS; -
YKPENUTh Y CTYICHTOB HABBIKU (POPMHUPOBAHUS CTPOIHON U yOSAUTEIIEHON MBICIIH;

- c¢(hOopMUPOBATE Y CTYIACHTOB HAYYHBIC IOTHYCCKUEC OCHOBBI, YCHUIIMBAIOIIAE MX MHPOBO33PCHUCCKYIO MTO3UIIMIO U HANIPABJICHHBIC HAa
3¢ (GeKTUBHOE PEIICHHUE 331a4, BRIABUTACMBIX TCOPUECH U IPAKTUKOI;

- 00y4HTh OYYIIUX CIEIHATUCTOB YMEHHIO IPEIBUAETh COOBITHS M IIIAHUPOBATH JIYUIIHM CIIOCOOOM CBOIO JIESITEIbHOCTD, BUIECTh
«JIOTHKY BelIeii», BECTU IUCKYCCHIO U MOJIEMHUKY.



Oo0masi Teopusi CUCTEM

AHHOTANMS:

Copeprkanue qUCIUIUIAHBL «O0IIas TEOPUS CUCTEM» OXBATHIBACT KPYT MPOOJIEM, CBSI3aHHBIX C U3YYCHUEM TCOPETUUCCKUX U
METOJIOJIOTMYCCKUX OCHOB aHaJM3a, CHHTE3a U YIPABJICHHUS CIIOKHBIMU CUCTEMaMU. PaccMaTpUBalOTCs MPHUKIAIHBIC BOIPOCH! 00IICH
TEOPUU CUCTEM, a TAKXKE METOAbl CUICTEMHOI'0 aHaJIn3a.

Jlaetcs mpecTaBieHHE O KOJHMYSCTBEHHBIX METOIaX MCCICJOBAHUS B €CTECTBEHHBIX HAyKaX, IPUBOAUTCS pa3doop MPUMEPOB H
CUTYaINii N3 IPAKTUKU HCCICJOBAHUS OpPTraHU3alUi U PRIHOYHBIX CTPYKTYp. [Ipu 3TOM 0coboe BHUMaHUE YACTAeTCA HE IETaTbHOMY
H3YYCHUIO KOJMYECTBEHHBIX METOJIOB, @ OCBOCHHIO METOJOJIOTHUYECKIX IIPUEMOB, CITOCOO0B ()OpPMATH3aINU, CTPYKTYPHU3AIHA U
00paboTKK MHPOPMAITUH U BO3MOKHOCTH MX TIPUMECHEHUS TS UCCIICIOBAaHUI B €CTECTBCHHBIX HayKaX.

Hean:

®opMrpoBaHE HABBIKOB aHAJIH3a U MCCICIOBAHUS CIIOKHBIX CUCTEM C LENBI0 UX MPAKTUIECKOTO MPIUMEHEHHS B PO eCCHOHATBHOM
e TETBHOCTH.

3anauu:

BripaboTka KOMITETCHITUIT B 001aCTH aHAIN3a, CHHTE3a U YIIPABJICHHUS OPraHU3aIMOHHBIMU CHCTEMaMH, BKJIFOUYAIOIIUX

* YMCHHE TPE/ICTABIATH PEANbHBIC 00BEKTHI B BUJC PA3BUBAIOIIUXCS CHCTEM C BBIICIICHUEM DIIEMCHTOB H CBA3CH MEXIY HUMU;
* BIIQJICHUC METOJJAMH UACHTU(PHUKAIINN, aHAIN3a, CTPYKTYPU3AINH U (OPMAJIH3AINU CHCTEM;

* OCBOCHUE MMOJIXOA0B K MCCIICIOBAHUIO XapaKTEPUCTUK KaueCcTBa (PYHKIIMOHUPOBAHUS CHCTEM;

* MPAKTHYECKOE OCBOCHHUE MEPCIICKTUBHBIX HANPABJICHUI CHCTEMHOTO aHAIIN3a B €CTCCTBCHHBIX HAayKax.



OcHOBBI ﬂpOCKTHOﬁ ACATECIbHOCTH

AHHOTANMS:

[epen Bamu yueOHO-METOAMYCCKHIA KOMILICKC IO TUCHHTUIHHE « OCHOBBI MIPOCKTHOM NesaTenbHOCTH" . OH MOCTPOECH 110 MPUHIIAITY
MapuipyTa, Ipoijsi 10 KOTOPOMY Bbl CMOKETE U3 MPOEKTHON WU BHICTPOUTH KOHIIETILIHIO MPOEKTA U MPEJCTaBUTH €€
MTOTEHINATFHOMY HHBECTOPY, 3aKa3ulKy Wid napTHepy. Paktudecku nepen Bamu MapmipyTHEIA rCT OONBIION nemoBoit urpel. Ha
KaX/I0H CTaHIIMKA — TeME — Bac XKIYT

HOBast ”HPOPMALIUS U 33JaHHs. BBITOTHIB UX, BB IPHOOPETETE HOBBIC 3HAHUS M YMECHUS, KOTOPBIE IIOMOT'YT BaM BEICTPOUTH
coOCTBEeHHBIH TPOEKT. O 4eM ke TOIDKEH OBITh ATOT MpoekT? KoHeuHo, 0 TOM 4TOOBI peann3oBaTh Bamry maero, To eCTh MPOUTH Iy Th
OT UJCH 0 pe3ynbTara (MMPOAYKTa, COOBITHS, TEXHOIOTHH, TOBapa WK yciIyrn). B Hadane aucnuruinael Bam HyxHO Oyaer
OTIPENICIUTRCS C UAeeH MPOeKTa, KOTOPYIO HYXKHO OyIeT TOBECTH 110 pe3yibTaTa. Barmra 3ajgada coCTONT B TOM, YTOOBI BEIOPATh
ITOHPABHBIIYIOCS BaM HJICIO M K UTOTOBOMY 3aHITHIO TIOJATOTOBUTH MIPE3CHTAIHIO TS IOTEHIIMATBHOTO HHBECTOPA FITH 3aKa34YHKa Tak,
9TOOBI, TOCTYIIAaB Bac, OH C PaIOCTHIO COTIIACHIICS BIOKHUTH IEHBTH B BAIll MPOSKT (WJIH B Bac). B cirydae eci BBl O4€Hb CHITBHO
IoCTapaeTech, AEI0Bas HTPa MOXKET PEBPATUTHCS B PEaTbHOCTD, yueOHas Tpymma —

B HACTOSIIYI0 KOMAaHIy MPOEKTA, a SKCIEPT, IIepe]] KOTOPHIM BbI OyIeTe BBICTYAaTh, — B HHBECTOPA, KOTOPBIN IEHCTBUTEILHO 1aCT
BaM TepBbIe (PMHAHCOBBIC CPEIICTBA HA PEATH3AIMIO MPOCSKTA WITH TPUTIIACUT Ha paboTy. Y Bac eCcTh peabHBIN IIAHC YKE B
Onrxaiiiee BpeMs OTKPBITh COOCTBEHHOE JIENI0 MIIH, TI0 KpaifHe# Mepe, MpUoOpecT Takue KOMIETSHIIMH, KOTOPBIE TTO3BOJIAT BaM 3TO
cIenath B OyayIiem.

Here is an educational and methodological complex on the discipline "Fundamentals of project activity". It is built on the principle of a
route, following which you will be able to build a project concept from a project idea and present it to a potential investor, customer or
partner. In fact, here is the itinerary of a big business game. At each station — topic — you are expected

new information and tasks. By completing them, you will gain new knowledge and skills that will help you build your own project.
What should this project be about? Of course, it's about implementing your idea, that is, going from the idea to the result (product,
event, technology, product or service). At the beginning of the discipline, you will need to decide on the idea of the project, which will
need to be brought to a result. Your task is to choose the idea you like and prepare a presentation for a potential investor or customer
for the final lesson so that, after listening to you, he will gladly agree to invest money in your project (or in you). If you try very hard, a
business game can turn into a reality, a study group —

into a real project team, and the expert you will be speaking to is an investor who will really give you the first financial resources for
the implementation of the project or invite you to work. You have a real chance to open your own business in the near future, or at
least acquire such competencies that will allow you to do this in the future.

eab:

ene YMK mo qucnuruinie "OCHOBBI IPOCKTHEIN JCITEIBHOCTH" COCTOUT B IIEJICHANIPABICHHOM (DOPMUPOBAHUHU Y 00YYAFOIIIUXCS
Psi7a HABBIKOB, ITO3BOJISIONINX PEATU30BBIBATH CBOM HJICU B (JOPME MPOCKTOB, OBITH AKTHBHBIMH YYaCTHUKAMU MPOCKTHON
JIeATEbHOCTH.

3agaun:

3agauaMu Kypca sBISIFOTCS TPHOOPETEHNE HABBIKOB T10:

. TeHepanuy UeH MPOeKTa;

. CO37aHuI0 3 PEKTUBHOI KOMaHAbI IPOEKTa;

. pa3paboTKe IIaHa MPOEKTa M OM3HEC-MOJICITN TIPOCKTa;

. OLICHKE PBIHKA M KOHKYPEHTOB IIPOEKTHOM H/IEH;

. OTIPEAEIICHHUIO MOAXOSIINX HCTOYHIKOB (PMHAHCHPOBAHUS IPOEKTA;
. OIIEHKE HEOOXOMMBIX PECYpPCOB IS pealn3aIliy MIPOEKTa U OCTPOCHUIO (PMHAHCOBOTO IIJIaHa (CMETHI) IPOEKTa;
. OLICHKE MHBECTUI[IOHHON MPUBIIEKATEIFHOCTH;

. OLICHKH PUCKOB IIPOEKTa;

. IPE3CHTAINH NTPOEKTA MEPE]] 3aNHTEPECOBAHHBIMHI CTOPOHAMH.
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Mpuknaguas ¢pusuyeckas KyJabTypa

AHHOTANMS:

JJIS CTYICHTOB BCeX HANpaBJICHUH MOJTOTOBKH U CIICIUATBHOCTEH auciuruinaa «[IpuknagHas pu3ndeckas KyJabTypay peaiu3yercs
B 00beMe 328 akaieMU4ecKux 4acoB (8 TPUMECTPOB) s oOecreueHus (PU3HIECKON TTOATOTOBICHHOCTH 00yJYarOIUXCs, B TOM YHCIIC
po(heCCHOHATHHO-TIPUKIIATHOTO XapaKkTepa. YKa3aHHbIC aKaJIeMUIECKUE Yachl SBILTIOTCS 00s3aTeIbHBIMHE JJI1 OCBOCHUS U B
3a4EeTHBIC SAWHUIIBI HEe TIEPEBOIATCS. B Ka)IOM TpuMecTpe MpeyCMOTPEHBI U CAMOCTOSTEIIFHOTO H3YUYCHHUS CIICAYIOMINE Pa3IeITbL:
KpOocCcoBast OJrOTOBKA, JISTKOATIICTHYECKAasl TOATOTOBKA, JIbDKHAS ITOATOTOBKA, 00IIas (pU3uIecKast IOAr0TOBKA, CTPETIHHT,
CIIOPTHBHEIC UTPHL.

[porpamma gucrummussl «[Ipuknanaas ¢usmdeckas KynbTypay HalpaBlieHa:

- Ha peayn3aIiio MPUHIINAIIA BAPHATHBHOCTH, O0JIee TIOTHOM pearu3aliy THIHOCTHO-OPUEHTHPOBAHHOTO TIOAX0/1a K
00pa30oBaTENEHOMY IIPOIIECCY, Ha INIAHUPOBAHUE COMEPKAHNS yUeOHOTO MaTepHalia ¢ y4eTOM COCTOSHHS 3JOPOBbS CTYACHTOB;

- Ha peayn3aIfio MPUHIINATIA TOCTATOYHOCTH M CTPYKTYPHOI COOOpa3HOCTH MPOTPaMMHOTO MaTepHala, €ro HeTlloCPeACTBEHHYIO
OpHMEHTAITNIO Ha OOMIEPUKIIANHYIO U JITYHOCTHO-3HAYNMYTO (PH3MUECKYIO TOTOTOBKY;

- Ha IprOOpeTeHne CTYACHTaMU 3HaHNH, YMEHUH 1 HaBBIKOB (DU3KYJIHTYPHO-03/I0POBUTEIHLHON NEATEIILHOCTH, TPOSBIISIONUXCS B
YMEHHUHU CaMOCTOSITEIILHO MTPOBOAUTH 3aHITHSI 110 YKPETUICHHUIO 3JI0POBbSI, COBEPIICHCTBOBAHUIO (PH3UIECKOTO PA3BUTHS U PUINICCKOM
MTOATOTOBJICHHOCTH, KaK B YCIOBHUAX yUeOHOU AESATEILHOCTH, TaK ¥ B Pa3IUIHBIX (pOpMax aKTUBHOTO OTIBIXA M JJOCYTA.

Jlnst crynentoB ¢ OB3 B kauecTBe albTEPHATHBBI 3aHATHSM C TIOBBIIIEHHOHN TBUTATEIbHON aKTHBHOCTBIO MTPEIYCMOTPEHBI 3aHATHS B
crioptuBHO# cexruu "Ilaxmatsr".

.For students of all directions of preparation and specialties discipline "The application-oriented physical culture" is implemented of
328 class periods (8 trimesters) for support of physical fitness of students, including professional and application-oriented character.
The specified class periods are mandatory for mastering and aren't transferred to test units. The following sections are provided in each
trimester for an independent study: the cross preparation, track and field athletics preparation, ski preparation, general physical
training, stretching, sports.

The program of discipline "Application-oriented physical culture" is directed:

- on implementation of the principle of variability, completer implementation of the personal oriented approach to educational process,
on planning of maintenance of a training material taking into account the state of health of students;

- on implementation of the principle of sufficiency and structural conformity of program material, its direct orientation to all-
application-oriented and personal and significant physical training;

- on acquisition by students of knowledge, the skills of sports and improving activities which are shown in ability independently to give
classes in solidifying of health, enhancement of physical development and physical fitness, both in the conditions of educational
activities, and in different forms of the active recreation and leisure.

ean:

Ienbto OCBOCHHMS JUCIUILTUHBI sSBJISETCS (popMupoBaHue GU3NICCKOI KYIbTYpPhl TMYHOCTH U CIIOCOOHOCTH HAMPABICHHOTO
HCIOJIB30BaHUS Pa3HOO0Pa3HBIX CPECTB (PU3NICCKOI KYIBTYPHhI, CIIOPTA M TypHU3Ma JUIs COXPAHCHUS U YKPEIUICHUS 370POBBS,
MICUXO(HU3MYCCKON TOATOTOBKH M CAMOIIOITOTOBKH K OyayIei npodeccHoHaIbHON AATSIIEHOCTH MMOCPEICTBOM

oOecrieueHHs TaoB (GOPMUPOBAHKS KOMIICTCHIIHN, IIPETyCMOTPEHHBIX 00pa30BaTCIbHBIMI CTAHJAPTAMH.

3agaun:

3amayamMy TUCHHUIUIUHEI SBISETCS:

- COXpaHEHHE U YKpeIICHHE 3I0POBbs CTYACHTOB, COACHCTBHE MPAaBHIBHOMY (JOPMUPOBAHHUIO U BCECTOPOHHEMY Pa3BUTHIO
OpraHn3Ma, MOAJePKaHNE BRICOKOI paboTOCIIOCOOHOCTH Ha MPOTSHKEHUH BCETO IePHoAa 00yUeHHS;

- HOHUMaHHE COLMAITBEHOM 3HAYMMOCTH NPUKIaTHOW (GU3NUECKON KYJIBTYPHI U €€ POJIH B Pa3BUTHU JIMYHOCTH M IIOJTOTOBKE K
npo(hecCHOHABHON eI TeNbHOCTH;

- 3HaHNE HAay4YHO-OMOJIOTHYECKUX, NIeJarOrHIeCKUX 1 IPAKTHYECKUX OCHOB (pU3MUecKol KyJIbTyphl U 30POBOrO 00pa3a XKHU3HH;

- opMHUPOBaHIE MOTHUBALIMOHHO-LIEHHOCTHOTO OTHOLICHHS K (PM3HYECKOH KyJIbTYpe, YCTAHOBKH Ha 370POBBIA CTHIIb XKU3HH,
(bu3nYECcKOe COBEPLICHCTBOBAHUE M CAMOBOCIIUTAHHE TPUBBIYKH K PETYIIAPHBIM 3aHATHAM (QU3HIECKHMH YIIPAKHEHUSIMH U CIIOPTOM;
- OBJIaICHUC CHCTEMOM IIPAKTUICCKUX yMeHI/Iﬁ 1 HAaBBIKOB, O6CCHC‘-II/IBaIOI_[II/IX COXpaHCHHUE U YKPCIUICHUEC 3I0POBbA, IICUXUYECKOEC
OJaronosnyuue, pa3BUTHE U COBEPILIEHCTBOBAHHUE IICUXO(U3NUECKIX CIIOCOOHOCTEH, KauecTB U CBOMCTB JINYHOCTH, CAMOOIIPEIeICHUE
B ()M3UYECKOI KyJIbTypE U CIOPTE;

- NpUOOpeTEHHE JINYHOTO OIIbITA IMOBBIILICHHUS IBUTATEIbHBIX U (PyHKIIMOHAIBHBIX BO3MOXKHOCTEMH, oOecreueHue oouieil 1
podeCcCHOHANBHO-TIPUKIIATHON (PU3NYECKOM MOrOTOBICHHOCTH K Oy Iy1iei npodeccuu 1 ObITy;

- IpUoOpeTeHHe CTyIeHTaMH HEOOXOIUMBIX 3HaHHH 10 OCHOBaM TEOPHHU, METOIMKH U OpraHU3alny (pU3N4ecKOro BOCIIUTAHUS U
CHOPTUBHOM TPEHUPOBKH, TIOATOTOBKA K pab0OTe B KauecTBE 0OIECTBEHHBIX HHCTPYKTOPOB, TPEHEPOB U CYAEH;

- CO3[JaHNE OCHOBBI JIJIsl TBOPUECKOTO Y METOAMYECKH 000CHOBaHHOTO UCTIONB30BAHMS (PH3KYIIBTYPHO-CIIOPTHBHOMN JIESTEIHHOCTH B
LEJSIX TOCIETYIOMNX KU3HEHHBIX U MPO(QECCHOHATIBHBIX JOCTHKEHHH;

- COBEpPULIEHCTBOBAHUS CIIOPTUBHOI'O MacTepCTBa CTYJCHTOB-CIIOPTCMEHOB.



TpeGoBaHusi K YyPOBHIO OCBOECHHS COAEPKAHUS:

B xoze peanmsanun yaeOHOI nporpammel «[Ipukinagnas Gusmaeckas KyIbTypay, IpH YCIOBHH JODKHONW OpraHU3aIld 1
PETYIAPHOCTH YUeOHBIX 3aHATHI B yCTAHOBICHHOM 00BEME JOIKHO OBITH MTOTHOCTHIO 00ECIIEUEeHO PEIICHNE TIOCTaBIICHHBIX
MUCIAIDTHHON 3a1ad. [To uToraMm TUCHHTUIMHEL CTYACHTY HEOOXOIMMO 3HATh KaK COXPAaHUTh U YKPEIHUTH CBOE 3I0POBEE, TIOHUMATh
CONMANBHYIO 3HAYMMOCTb TPHUKIIAAHON (PU3NIECKOM KyIbTypHI U €€ POJIb B pa3BUTHH JMYHOCTH U TMOATOTOBKE K MPO(ecCHOHATEHON
JESITETFHOCTH, YMETh IPAMEHSATH CPEIICTBA MIPUKIIATHON (HU3NIECKOI TOATOTOBKY JUIS TIOAAEPKAaHUS U PA3BUTHS
paboTocToCOOHOCTH.



CouuoJiorusi: aHaJim3 COBPEMEHHOI'0 o01recTBa

AHHOTANMS:

Kypc «Cormmonorus: aHaau3 COBPEMEHHOTO O0IIECTBa» UMEET LENBIO AaTh IEIOCTHOE MPEICTABICHUE O COCTOSIHUN M TCHICHITHSIX
Pa3BUTHSI COBPEMEHHOTO O0IIECTBA, COCTABIISIFOIIUX €TI0 COIMANBHBIX TPYIIT U OOIIHOCTEH.

Kypc cocTouT u3 Tpex teopernyeckux dacteid. [lepsast 4acTh MOCBSIIEHA PACCMOTPEHHIO COBPEMEHHBIX COIHATBHBIX IPOIECCOB U
M3MEHEHHH: TIo0anu3anuy, ypoaHu3anuu HHPOpMaTH3AIMH, HAPACTAHHS COIIMANBHBIX PUCKOB U MX BIHSHUS Ha 00pa3 )KU3HHA U
3I0pOBBE JFOJIeH. B KauecTBe OTHETHHOM TEMBI IS H3YYCHHUS BBICTYIIACT COIMOJIOTHYSCKUH aHAIN3 OOIIECTBEHHOTO MHEHHS U
CIocOOBI UCTIONB30BaHUS COIIMOJIOTUIESCKUX JAHHBIX TS PEIICHHUS aKTyalbHBIX COIUABHBIX MPpo0aeM. Bo BTOpoii 9acTH K U3YYCHUIO
MpeUIo’KeHa CUCTEMa COIMAIFHOTO HEPABEHCTBA (CTpaTHU(HKAINN) B COBPEMEHHOM OOIIIECTBE, JACTCS aHATH3 COIIHATBHBIX HOPM U
IeBUani, GopM COMMAIEHOTO KOHTPOJISL, 0c000€ BHUMAaHUE YACTACTCS U3yUSHHUIO PO COMAIBHBIX OpTaHU3aIlii B
KHU3HEIEATSITFHOCTH COMyMa. B TpeTbeil uacTn BHUMaHKE CTYyIEHTOB CKOHIICHTPHPOBAHO HA XapaKTEPHCTHUKAX U MpodireMax
B3aMMOJICHCTBHS COLMANBHBIX TPYIIIT B COBPEMEHHOM OOIIIECTBE: CEMBH, TEHACPHBIX TPYIII, MOJIOJIC)KHA M STHOCOB.

Kypc opueHTHpOBaH Ha pa3BUTHE COMMOIOTHYECKOTO MBIIILICHHS, CTIOCOOHOCTH KPUTHIESCKH aHATM3UPOBATh U HAYIHO OOBSICHATH
COIMANIbHBIC SBJICHUS U MPOIIECCHI, ONPEIENSITh PUCKH B TIOBCETHEBHOM KU3HHU JIFOAHMA, OCYIIECTBIISATH COMAIbHOE TPOTHO3UPOBAHKE
B IIPOIIeCCe TPUHATHS PEIICHUH, TPUMEHSITH ITOJIYICHHbIE 3HAHUS B MPAKTUIECKOM chepe.

ITo okonyannu n3ydennst COMOJIOTHS: aHAIN3 COBPEMEHHOT'O CTYIEHT JTOJDKEH:

1. ImeTh mipenicTaBieHue:

- 00 HCTOPUY CTAHOBJICHHUS COIMOJIOTUIECKON HAYKH, €€ MPeIMeTe, METOAaX MO3HAHMSI COITUAIEHON peabHOCTH

- 0 CYIIHOCTH M CHCTEMHOCTH COLUAIBHOTO MUPa, KOTOPBIN OKPYXKAET CTYACHTOB U K KOTOPOMY OHH ITPHUHA/IJICIKAT;

- 0 MPOIIECCe HAPACTAHUS B3aUMO3aBUCHMOCTH OOIIIECTB, MPOTEKAIOIIEI0 BO BCEMUPHOM MAcIITade, B YaCTHOCTHU O TJI00aTH3aI[HH
SKOHOMHUKHU U KYJIBTYPBI,

- 0 ciocobax perieHnst 6a30BbIX COLMAIBHBIX MPOOJIEM 00IIeCTBa;

2.3HaTh:

- OCHOBHBIC KaTETOPHH COIUOJIOTHYCCKON HAYKHU: COIMAIbHAsE OOIIHOCTh, COIMATBHBIN HHCTHTYT, COIUATILHBIN MPOIECC, COIUATEHOES
B3aUMO/ICHCTBHUE H T.II.;

- OCHOBHBIC BHJIbI COIIMOJIOTHMUYCCKOTO UCCIICIOBAHUS M METOJIBI €0 MPOBEICHUS,;

- OCHOBHBIC TEOPHUH OOIIECTBA M COIUATBHOM CTPYKTYPBI U CTpaTH()UKAIINY,

- OCHOBHBIC 3aKOHOMEPHOCTH CONUATBHOW KHU3HH;

- (hakTOpBI U MEXaHU3MBI COIIMATBHBIX H3MCHECHUH U COIIMATIBHBIX MIPOIIECCOB;

- 3aKOHOMEPHOCTH COITUATU3AINH THYHOCTH

3. YMeTs:

- ICTIOJIH30BATh COIMANIFHBIC 3HAHUS JIJIs PEIICHHUS MPAKTUICCKUX 3a/1a9;

- aHAIM3UPOBATh COIMAIBHO U JIMYHOCTHO 3HAYMMEIC IIPOOIIEMBI;

- ICTIOJIH30BAThH CPEICTBA JIOTHUECKOTO aHAIN3a IPH PEIICHUH UCCIIEIOBATENbCKUX U MPUKIIAIHBIX 3a/1a4, 000CHOBaHUE BEIBOJIOB U
OIICHKH OOIIEHAYYHOH HH(pOpMAIINH;

- OIICHUBATh YPOBEHb COOCTBCHHBIX TYMaHUTAPHBIX U COIMATIBHBIX 3HAHUH U ONPEACIIATh MOTPEOHOCTh B JalbHEHIIIEM 00yUeHNH;

- YBUZIETH MPOOJIEMY B OKPYIKAIOIIEeH COMMaIbHOM peabHOCTH (B paboTe TPyIOBOTO KOJUIEKTHBA, HAPACTAIOIINHI KOH(QIUKT B TPYIIIE
1 T.II.), BBIJEIUTH €€, 000CHOBATh aKTyalbHOCTD;

- 0OKa3aTh ITOMOIIb COIIMOJIOTY B pa3padoTKe MPOTrpaMMBI M aHKETHI KOHKPETHOTO COIHOIOTTIECKOTO HCCIIeJOBAHNS;

- IPEUIOKUATH YIPABISIFOIINM CTPYKTYpPaM PEKOMEHIAINH 0 Pa3peIIeHUIO IIPOOIEMBL;

4. TTpnoOpecTr HABBIKK: PAOOTHI B KOJIJICKTUBE;

5. Brnagets:

- HaBBIKAMH MEXITMYHOCTHOHN M MEXKYJIbTYpHON KOMMYHHUKALIUSIMI, OCHOBAHHBIMU Ha YBAKEHUH K KYJIBTYPHBIM TPaIULIHIM;

- YMEHUSMH TOJEPAHTHOTO BOCTIPHUSTHS U COIMATBLHOTO aHAIM3a COIUANBHBIX U KYJIBTYPHBIX Pa3Inyuni.

6. I/IMCTL OIIBIT: pa6OTI)I C TCKCTOM U }:[OKyMeHTaMI/I, IIOATOTOBKHU MaTepI/IaJ'IOB JJIs1 COCTABJICHUA OTYETOB U T.II. ):[OKyMeHTOB.

ean:

Kypc opueHTHpOBaH Ha pa3BUTHE COMUOIOTHYSCKOTO MBIILICHHS, CIIOCOOHOCTH KPUTUYCCKU aHATTH3UPOBATh U HAYYHO OOBSICHATH
COIIMAJIbHBIC SABJICHUS U MPOLIECCHI, ONPEEISITh PUCKU B TOBCETHEBHOM KU3HU JIOACH, OCYIIECTBISATH COLIUAIBLHOE POrHO3UPOBAHUE
B IpOIleCCe MPUHSTHUS PEIICHUH, IPUMEHSITH OTYYCHHBIC 3HAHUS B IPAKTUIECKOH cdepe.

3agaum:

B 3amaum xypca BXOOHT ClieAyIomiee:

- chopMHUpPOBATE TOHUMAHKE COACPIKaHMUS COIIMOJIOTHH KaK HayKH W y4eOHOTro Kypca;

- IaTh TIpeJCTaBICHNE 00 OCHOBHBIX MPEIIIOCHIIKaX BOSHUKHOBEHHS COIMOJIOTHH KaK HAYKH;

- chopMHUPOBATH MPEACTABICHUE O KIIACCHUECKUX U COBPEMEHHBIX COITMOJIOTHYECKIX TEOPUAX W KOHIICTIIHSAX;

- IaTh HaBBIKH aHAJIM3a COIMAIbHBIX MPO0IeM COBPEMEHHOTO O0IIIECTBa, TOHUMAHHUS COITMAIIBHBIX MPOIIECCOB, COMATBHBIX
H3MEHCHUM;



- HAYYUTb OCHOBHBIM METOaM COIIUOJIOTHYCCKOr0o UCCIICAOBaAHUA



dusznyeckas KyJbTypa

AHHOTALUSA:

YuebHo-MeToMYEeCKNiT KOMITIEKC BKIIIOYAeT TeMaTHYECKUH IUIaH TUCIUILIMHEI «Pu3ndeckas KynpTypay. YdueOHas padbora
opraHusyercs B (hopMe JISKIIMH 1 CEMUHAPCKUX 3aHATHH. Best mporpamma paszaenena Ha 2 yueOHbIX nieprona. KoHTponb 3HaHuH
CTYZCHTOB OCYILECTBIICTCS B BUJEC NMCbMEHHBIX KOHTPOJIBHBIX MEPOIIPUATHI M 3aIUTHI y4eOHOTO ITPOEKTA.

JlaHHBII KOMITIEKC IPeyCMaTpUBaET y CTyICHTOB ()OPMUPOBAHUE 3HAHUH O (PU3NIECKOHN KyJIBTYpe M CIOPTY, OMOJIOTHUECKUX
OCHOBaX (PM3MUYECKOH KyIBTYpHI, O CIOCO0axX Pa3BUTHs (PU3NUECKUX KAUeCTB, IPUHIIUIIAX U METOAaX (PM3MUECKOTO BOCIUTAHHUS, 00
OCHOBax BpaueOHOro KOHTpoist. CriocobeTBYeT (POPMUPOBAHUIO 3HAHUN O PallMOHAILHOM ITUTaHUHU, TPOPHUIAKTHKE BPETHBIX
IIPUBBIYEK, IPOGECCHOHATIBHO-NIPUKIATHON (pU3nIecKoi oAroToBKe. Takke yueOHOI mporpaMMoil mpexycMoTpeHo o0ydeHne
MIPaBUIIBHOMY NPOBEICHNIO THATHOCTUKU COCTOSHUS (DYHKIIMOHAIBHBIX CHCTEM OpPTaHW3Ma YelIOBEKa, TAKUX KaK: AbIXaTelbHasd,
HEpBHAs, CEPICTHO-COCYANCTAS , MBIIICYHASI CHCTEMBI M 0011ast paboTOCTIOCOOHOCTE OpTaHU3Ma.

The educational and methodical complex includes the thematic plan of the discipline "Physical culture". Educational work is organized
in the form of lectures and seminars. The entire program is divided into 2 study periods. Control of students' knowledge is carried out
in the form of written control measures and protection of the educational project.

This complex provides students with the formation of knowledge about physical culture and sports, the biological foundations of
physical culture, the ways of developing physical qualities, the principles and methods of physical education, the basics of medical
control. Promotes the formation of knowledge about rational nutrition, prevention of bad habits, professional and applied physical
training. Also, the curriculum provides training in the correct diagnosis of the state of the functional systems of the human body, such
as: respiratory, nervous, cardiovascular, muscular systems and the overall performance of the body.

Hean:

dopmMupoBaHUe Y CTYJIEHTOB By3a (PM3MUECKON KYJIbTYpPbI IUYHOCTH, MPOSIBIIAIOMICHCS B TICHXO(PU3NISCKOM TOTOBHOCTH K Oy Iymiei
PO eCCHOHATIFHOM U COLMATBHON AeATEIIFHOCTH, YMEHUH IPIMEHATH 3HAHUS IJIs1 COXPAHEHHS U YKPETUICHHUS CBOETO 37J0POBBSI.

3anaun:

3anaumn:

1. ®opMupOBaTh Y CTYICHTOB IOHUMAHUE POJH (PU3HUCCKON KYJIbTYPHI B PA3BUTHU JIMYHOCTH.

2. Crioco0CTBOBATh CTYICHTAM B MIPUOOPETECHIH CIICIIMATBHBIX 3HAHUN M3 00J1aCTH (PU3UUECKOT0 BOCIIUTAHUS U CIIOPTA, B TOM YHCIIC
0 OMOJIOTMYECKHIX OCHOBaX (PU3MYECKOHN KYIBTYPHI, CIIOCO0aX pa3BUTUS (PU3MUCCKUX KA4eCTB, (PYHKIIMOHAIFHON IUATHOCTH CBOETO
(PU3NIECKOTO COCTOSHHS..

3. HayuuTts nenecoodpa3Ho NpUMEHSTE CPEACTBa (PU3UICCKON KYJIBTYPHI B )KU3HCHHOHN MPAKTHKE

TpeGoBaHusi K YPOBHIO OCBOCHHS COAEPKAHUS:

CTyneHT JOIDKEH BIIAAETh MPEICTABICHISMH 0 (GU3NIECKOH KYIbType, CriopTe, 370poBoM o0pase xm3Hu (30K), anaromun denoBeka
B paMKax IIKOJBHOH IMPOTrpaMMBlL.



Dunocodusn

AHHOTALMA:

JucnuiuinHa HampaBiieHa Ha (OPMHUpPOBaHKE 3HAHUI 00 OCHOBHBIX JOCTHKEHUSIX MUPOBOH (hritocockoil MBICTIH, COBPEMEHHOM
COCTOSTHMM Hay4YHO-(hm10cockoro 3HaHuUs, CBSI3U (PHII0co(CKOM MBICIH C pa3BUTHEM €CTECTBO3HAHMSI, COLIMAIEHO-TYMaHUTapHbIX
HayK, 00I1eCTBEHHO-UCTOPUYECKOH MTPaKTUKOH, mpobiiemamu pa3sutust Poccun. Kypce dmtocoduu Brimodaer asa paszaena: oduiei
¢unocopun n connanbHOH prtocoduu B paMKax KOTOPEIX pacCMaTpUBAIOTCS MPOOIEMBI: MHUP KakK cUCTeMa, IpobiieMa CyIHOCTH
MHpa, €r0 eIMHCTBA U MHOT000pa3us, IpodiieMa CYIIHOCTH CO3HAHUSL, €T0 IPONUCXOXKICHHS, CTPYKTYPHI M CBSI3H C YEJIOBEKOM,
IpoOJIeMBI pa3BUTHS 1 TIO3HAHUS MUPA, UCTUHBI U MPAKTUKH; OOIIECTBO KaK IEJIOCTHAS CUCTEMA, 3aKOHBI OOIIECTBEHHOTO PA3BUTHS,
MIPUHINIBI M PA3IMYHBIE TTOIX0/1bI HCTOPHYECKOH THITOIOTHH 00IIecTBa, chephl )KU3HHU 00IIECTBA, 0COOCHHOCTH
MOCTHHAYCTPHAIFHOTO OOIIECTBA, MPOIIECCOB III00ATN3ANH, CYIIHOCTD U CYIITHOCTHBIC CHIIBI YEJI0OBEKA, CMBICII YEJIOBEIECKOTO
CYILIECTBOBAHUS, KPU3UC COBPEMEHHOM IIUBWIIM3ALMHU, cTpaTerus pa3sutus B XXI B. B ocHOBe copepxaHuss — Haest HCTOPUUECKOTO
Tporecca KaK pa3BUTHS YETIOBEUECKOM CYITHOCTH.

B pesynbraTe 0CBOGHUS AUCIMIUINHBI CTYACHTHI TO3HAKOMSATCS C OCHOBHBIMH HAIPaBJICHUSIMA MUPOBON M OTECUECTBEHHON
¢unocohckoit MbICTH Kak pe(IeKCHU KyJIbTYPHOTO pa3HOOOpa3Hsi COBPEMEHHOTO MUPA B €70 HCTOPUYECKOM Pa3BUTHH, YTO IIO3BOIHUT
UCTIONIb30BaTh JAHHbBIC 3HAHMUS JUIA aHAIN3a COBPEMEHHOW COLMAIbHOM PEealbHOCTH, OOLIECTBEHHBIX IPOLECCOB, IEPCIEKTUB
o0mecTBeHHOro pa3BuTHA. CBsi3b (hritocouu ¢ eCTECTBOZHAHUEM U COLMAIBHO-TYMaHUTAPHBIMU HayKaMH [TO3BOJIUT HUCIIOIb30BaTh
Hay4HBIH, CHCTEMHBIN M MEXIUCIUILTHHAPHBIN TOIXO0/IbI K TO3HAHHUIO MPUPO/IBI M OOIIECTBA, K PEIICHHIO TIPOOIEM HAYKH U
ImpakTHKA. B ¢unocodckoil Hayke cam npeaMeT ee TUaJeKTHYEeH, 9TO CO3AaeT OMaronpusTHbIE YCIOBUS Ul THATIEKTHIECKOTO
aHaJIn3a, y4YUuT NIOHUMATD ABJICHUA U IPOLECChI KaK CIIOKHBIC, HAXOAAINUECA B pa3BUTHUH, BKIIOYAIOIIHUE MHOXKECTBO AUAJICKTUYCCKN
B3aMOCBA3aHHBIX CTOPOH, BI)Ipa6aTBIBaeT YMEHUEC aHATIN3UPOBATH npo6neMHme CUTyallUu KaK CUCTEMY, BBIABJIAA €€ COCTABJIAIOIINC
" CBA3U MCXKAY HUMH, YUYUT BUACTH, CTABUTH U PCLIATh l'[pOG.]'[eMI::I7 BUACTH CBA3b MCXKAY pa3IMUHbIMU (l)yH}IaMeHTaJ'H)HI)IMI/I
mpobsieMaMu, BhIpaOATHIBAET CIIOCOOHOCTh CYOCTaHIIMAIBHOTO, CYIIHOCTHOTO, HOMOJOTHYECKOTO UX PEIICHUS.

ean:

enbto kypca Gumocoduu ABIsIeTCs POPMUPOBAHKUE IICIIOCTHOTO MUPOBO33PEHHSI, CHCTEMHOTO M KPUTUYCCKOTO MBIIUICHUS; 3HAHUS
OCHOBHBIX 3TAIlOB MUPOBOi (hrT0cO(CKOM MBICTH KaK Pe(ICKCHH KYJIETYPHOTO pa3HOOOpa3usi COBPEMEHHOTO MHPa B €ro
HUCTOPHYECKOM pa3BUTHH. DOpMUpOBaHHE CLIOCOOHOCTH aHAIN3UPOBATH MPOOJICMHBIC CUTYAIH U BHIPA0ATHIBATE CTPATETHIO UX
pEIIeHNs Ha OCHOBE CHCTEMHOTO M MEXIUCIUTUIMHAPHBIX ITOAX00B, YMEHHE TPUMEHSATH PIIOCO(PCKYIO TEOPHIO ISl OOBSICHCHHS
SIBIICHUI TIPUPOABI U 00IIEeCTBa, YMCEHUS BECTH AUCKYCCHHU, APTyMEHTHPOBAHO OTCTAUBATh HAYYHYIO TIO3UIUI0, YMEHUS
HCTOJIH30BATh MOTYICHHBIC 3HAHUS IS aHAIM3a U PEIICHIS KITFOYECBBIX IPOOIIEM COBPEMEHHON HAYKH.

3agaum:

3amaun:

- aTh TITyOOK¥E 3HAHWSI OCHOBHBIX TEUCHUH MUPOBOU (DHIIOCOGHH HA PAa3IMYHBIX TANlaX NCTOPHUHN YEIOBEUECTBRA,

- MOHMMAaHKE OCHOBHBIX 3TAIIOB MHPOBOM (PHIOCO(PCKOI MBICIH KakK pedIeKCHU KYIbTYPHOTO Pa3HOOOpa3usi COBPEMEHHOIO MHpa B
€ro UCTOPHYECKOM PA3BUTHH;

- J1aTh 3HaHHsI OCHOBHbBIX HaIlPaBJICHHI COBpeMEHHOH (unocodckoii MbIciy;

- (hopMHpOBaHHUE LENOCTHOTO HAYYHOI'O MUPOBO33PEHHsI, OIMPAIOLIET0 Ha COBPEMEHHbIE JIOCTHIKEHHS €CTECTBEHHBIX U
0O0IIIECTBEHHBIX HAYK U COLMAIbHO-UCTOPHUUECKOM MTPaKTHKH;

- (hopMHpOBaHNE CUCTEMHOTO U KPUTUYECKOTO MBIIICHUS;

.- ®opMupoBaHKe CIOCOOHOCTH aHAIM3UPOBATH MPOOIEMHBIE CUTYallMd KaK CHCTEMY, BBISBIISS €€ COCTABIISIONINE U CBSI3H MEXKITY
HUMH

- (opMupoBaHHEe CIIOCOOHOCTH HAXOANUTH METOJIBI M CIIOCOOBI PEIlIeHHUs TPOOJIEMHBIX CUTYalluii Ha OCHOBE CHCTEMHOTO U
MEXANCIMIUIMHAPHBIX MTOIX0/IO0B.



duHaHcoBast IrpaMoOTHOCTDb

AHHOTALMA:

.CoBpemMeHHOE 00IIECTBO CTPEMHTENLHO pa3BUBAETCs BO BeeX cdepax. PuHaHCOBAs 001aCTh B HACTOSIIEE BPEMSI TAaKXKE CTPEMHUTCS
COOTBETCTBOBATh BCEM MOCIICTHIM JOCTH)KEHHSIM OOIIECTBEHHOTO Iporpecca. B CII0KUBIIMXCS YCIOBHUAX IMTaBHOE — HE IPOCTO
HayY4UTh CTY/ICHTOB JCHCTBOBATS I10 33JJaHHOMY aJITOPUTMY (YTO TOXE Ba)KHO IIPH PEIICHUH MHOTHX (pMHAHCOBBIX 3aja4), a
c(hopMHUPOBATH METAIPEAMETHOE YMEHHE IPaMOTHO OPHEHTHPOBATHCS B OKPYKarolieM (PUMHAHCOBOM IIPOCTPAHCTBE, OLICHUBATH
abTepHATHBHBIE BAPHAHTHI pelICHUs (PMHAHCOBBIX MPOOJIEM U HAXOMUTH ONTHMAJIBHBIM BApHAHT B KOHKPETHBIX )KU3HCHHBIX
oOcrosTenscTBax. He MeHee BaXKHBIM CTAaHOBHTCSI Takke (JOpMHUpOBaHKE OTBETCTBEHHOTO OTHOIICHHS K IIPHHUMAEMBIM Ha ceOs
(bMHAHCOBBIM 0053aTENBCTBAM M YMEHHE COIIOCTABIIATH CBOE (PMHAHCOBOE MOBE/ICHHE C IIPABOBBIMHU U MOPAJIbHO-3THYECKUMHU
HOpPMaMH TOCy1apCTBa M 00IIECTBa.

B pamkax y4eOHOH TUCIMIDIMHEI OCBEIIACTCs IMUPOKUI KPYT BOIIPOCOB, TIOCBAIICHHBIX OCHOBaM (pHAHCOBOW TpaMOTHOCTH. B
MIpoIecce M3Y4YEHHS AUCIUIUINHBI CTYACHTHI TPUOOPETYT U YIITyOsAT CBOM 3HAHUS 10 aKTyalIbHBIM BOIIPOCAM yIPaBICHUS TMIHBIMA
(MHAHCAMH B COBPEMEHHBIX YCIOBHAX PAa3BUTHS SKOHOMHKH Poccrn, 03HAKOMATCSI ¢ OCHOBAMH aHaJ3a (PUHAHCOBOTO
071aroCOCTOsIHHUS, OBNIA/ICIOT HABBIKAMU 10 PELICHUIO KOHKPETHBIX MPOOJIEM B 007IaCTH COCTABIECHUSI TUIHOTO OIOJKETa,
(dhopmupoBanms cOEPEKESHUI U BIIOKCHUST MHBECTHUITHH, & TAKXKE OTKPBITUS COOCTBEHHOTO OM3HEca

eab:

Lenbro JUCIUIUIMHBI SBJISETCS (POPMUPOBAHHE PA3yMHOTO (PMHAHCOBOT'O MMOBEICHUS CTY/ICHTOB, UX OTBETCTBCHHOTO OTHOIIICHUS K
JIUYHBIM (PUHAHCAM, a TAKIKE CIIOCOOHOCTH TI0 pa3paboTKe U peanu3anuu 3G GeKTUBHBIX (UHAHCOBBIX PEUICHUMN, HATIPABICHHBIX Ha
MTOBBIIICHUE IMYHOTO OJIarOCOCTOSHUS.

3agaun:

Jyist MOCTIDKESHUS! TOCTABIICHHOM 1IETd HEe00XOIMMO 00ECTICUNTh PEIICHHE CIACSYIONINX 3a/1a4:

* [ToMOYb CTYACHTY OBIIA/ICTh NOHITUHHBIM anmapaTom B cdepe GUHAHCOBOI rpaMOTHOCTH, ChOPMHUPOBATH HPEICTABICHHE 00
OCHOBHBIX (DMHAHCOBBIX HHCTPYMEHTAX M yCIyraX, TOCTYIHBIX HACSICHHUIO CTPAHBI,

* [Toka3ath peanbHble BO3MOXKHOCTH MO TOBBIIICHHIO JINYHON (PUHAHCOBOM 3aIUIIEHHOCTH U POCTY YPOBHS JTHYHOTO MaT€PUAILHOTO
0J1ar0COCTOSIHUS;

* CriocoOCcTBOBATH (POPMHUPOBAHHIO Y CTYICHTOB HOBOT'O THIIA MBIIUICHHS, COIEPKAIIET0 YCTAHOBKU HA aKTUBHOE SKOHOMHUYECKOE
MOBE/ICHHE, COOTBETCTBYOIIEE MX (PUHAHCOBBIM LESIM U (PUHAHCOBBIM BO3MOXKHOCTSIM;

* OOy4HTh CTyIEHTa OCHOBAM JIMYHOTO (PMHAHCOBOTO TUTAHUPOBAHMS U (HOPMUPOBAHMS COATAHCHPOBAHHOTO JIMYHOTO OIODKETA,
MO3BOJISIIOIIMM MOBBIIIATH CBOIO JINYHYO (PUHAHCOBYIO HE3aBUCHMOCTH U (prHAHCOBOE OJIaroCOCTOSHUE,

* Crioco0OCTBOBATh YCBOGHHUIO CTYJICHTAMH METOIOJIOTHY TIPUHSATHS MHBECTULIMOHHBIX PELICHHI, TPaBUII COEpeKeHHs 1
HWHBEPTUPOBAHUA JJId JOCTUKCHHUA JTUIYHOTO (I)I/IHaHCOBOFO 6H3FOHOHy“II/IH.

TpeGoBaHusI K YPOBHIO OCBOEHHUSI COJIEPKAHUS:

CTYyIeHT OJKeH:

* 3HaTh TEOPETUYECKHE IPUHIUITEI ()YHKIIMOHUPOBAHUS COBPEMEHHOI SKOHOMHUKH, OCHOBBI ()YHKIIMOHUPOBAHUS COOCTBEHHOTO
OuzHeca, crocoObl yuacTus rocyAapcTBa B ((OPMUPOBAHUM JIMYHOTO OJIarOCOCTOSIHUS I'PakaH; OCHOBHBIE TIOHATHUS U KOHIIETIIIUY B
cthepe cOepeKeHHS U HHBECTHPOBAHUS;

MMOHATHUE TNYHBIX (PHHAHCOB (JIMYHOTO OFOIKETA) U MX CTPYKTYPY, POJIb JINIHBIX (PHHAHCOB B (POPMHUPOBAHUN (PHHAHCOBOTO
0J1aroCOCTOSIHUSL, CIOCOOBI BEACHHS JINYHOTO OOJDKETa M PUCKU €r0 HEBBIIOIHEHUS; METOIbI (PUHAHCOBOr'O ITTAHUPOBAHHS JINYHBIX
JOXOJIOB U PacX0J0B M 0COOCHHOCTH (hOPMUPOBAHUS JINYHBIX (UHAHCOBBIX LETICH;

* yMETh B3aUMOJICHCTBOBATh C TOCYIAPCTBEHHBIMH U YaCTHBIMU CTPYKTYPAaMH B IPOLIECCE IMOMYICHUS] GUHAHCOBBIX YCIIYT,
peanu3aniy GUHAHCOBBIX IIPAB U BEACHHS COOCTBEHHOr0 OM3HECA; YMETh IPOBOANTD HHBECTHIMOHHBIE PACUCTHI; ONIPEACIIATh
pacxopl U JOXOBI JIsl COCTABICHUS JINYHOTO OI0KeTa, BEIOMPATh (PMHAHCOBBIE HHCTPYMEHTHI JUTSl TOBBILICHHS TOXOJHOCTH H
CHIDKEHHS PHCKOB JIMYHOTO OFOJDKETA; INIAHUPOBATh M OAIAHCHPOBATH JIMYHBIA (PHHAHCOBBIH OIOKET B KPAaTKOCPOUHOM H
JOJITOCPOYHOM TIEPHOJE;

* BJIaJICTh HaBBIKAMH IIPUHATHS SKOHOMHYECKHX PEIICHUH B cepe BeaeHus OU3Heca JUTs TOBBIIICHHS JIMYHBIX JOX0/I0B; HaBBIKAaMU
NPUHATHSA ((UHAHCOBBIX PEIICHUH, HAIIPABICHHBIX Ha MTOBBIIICHHUE JTUYHOTO 0GJIaroCOCTOSHNUS; HABBIKAMH YIIPaBICHHs IMYHBIMH
¢uHaHcamu (010HDKETOM) C UCTIONB30BAaHUEM PA3INIHBIX (PMHAHCOBBIX HHCTPYMEHTOB U MUHHMH3AINEH COOCTBEHHBIX PHCKOB;
HaBBIKaMH pa3pabOTKH 1 KOPPEKTHPOBKH JINYHOTO (PHHAHCOBOTO IIaHA B Pa3IMYHBIX )KU3HEHHBIX 00CTOSATENIBCTBAX



buoaorus

AHHOTANMS:

JucuumumHa « BHONOTHs» 0XBaThIBAET KPYT MPOOIeM, CBI3aHHBIX C H3YYCHUEM IpoIiecca OOMEHA BEIIECTB, OHTOTCHE3a,
HACJICICTBEHHOCTH U H3MCHYMBOCTH, OMOJIOTHYECKOTO Pa3HOOOPa3Hs U €r0 OXPaHBI, IPOUCXOXKICHHS YEIIOBEKAa U COOTHOIIICHUEM
COIMANBHOTO U OMOJIOTHYECKOTO B €T0 IBOIONUK. Ha MpakTH4ecKHuX 3aHATUSIX BHUMAaHUE YACTSACTCS Pa3BUTHIO HABBIKOB HAYIHOU
JIUCKYCCHH.

Heasn:

Pacmmpenne u yrirybnenne 3HaHUN CTYICHTOB B OOJIACTH COBPEMEHHOM OMOJIOTHH. Y CTYIEHTOB JOJDKHBI OBITH CPOPMHUPOBAHBI KaK
LIEIOCTHOE BOCHPUSITHE NTPEAMETa ONOJIOTHH, TaK U NMPEACTABICHHS O 3aKOHOMEPHOCTAX (DYHKIIMOHHPOBAHMS U PA3BUTHA )KUBOU
MaTepHH Ha BCEX YPOBHSX €€ OpraHU3alnuu

3anauun:

dopMupoBaHHE IPECTABICHUN 00 OCHOBHBIX TCOPHUIX OMOJIOTHH (KIETOYHOMH, XPOMOCOMHOMN M SBOJIOIHOHHON ).

Cucremaru3aiys 1 0000IICHUE 3HAHUI O MPOUCXOXKICHUN M SBOJIOINY XKI3HH HA HAIICH TUIaHETe, MeXaHU3MaX (DYHKIIMOHHUPOBAHUS
JKHBBIX OPraHU3MOB.

[MonyueHue 3HaHMI O OMOJIOTUYECKOM Pa3HOOOPa3MK U OCHOBHBIX MPOOJIEMaX ero COXPaHCHHS.



I'eorpadus

AHHOTALMA:

VYuebnas qucnuiuinHa "T'eorpagus” yriyonser 6a30Bbie U GOPMUPYET CHEIHATBHBIC Teorpa@UuecKue 3HAHUS, YMCHHUS 1 HABBIKH B
00JacTu uccieoBaHus reorpaduaeckoi 000109k (3nureochepsl), pa3HOOOPa3HBIX 00BEKTOB, MPOLIECCOB U SBICHUNA PUPOJTHOTO U
aHTPOIIOTEHHOTO XapaKTepa; 3HAKOMHT CTYACHTOB CO CIIOKHOU CTPYKTYPOH CUCTEMBI TeoTrpauIecKiX HayK, CO3AaeT MPEAOCEUTKA
pa3BUTH reorpapuuecKoro MBIIUICHHS Ha OCHOBE IIPOCTPaHCTBEHHOT0-BPEMEHHOT0 TIOAXO0/1a.

B pesynbraTe 0CBOCHUS TUCHHATUIHHBI CTYACHT TOJDKCH 3HATh:

- ucTopuro GopMUpoBaHUA Teorpaduu Kak HayKH,

- OCHOBHBIC KaTETOPHH, TCOPUH, YUSHHS U KOHIEIIINA Teorpadumu,

- METOJBI TeorpaUIeCKUX UCCIICIOBAHIIM,

- OCHOBHBIC TTOJIOKEHUS TEOPHH (HPU3NIECKOH U COLMAIEHO-IKOHOMHYECKOH reorpadui,

YMETh YUTaTh reorpapuuecKue KapThl K U3BJIEKATh HHPOPMAIIHNIO C KOMIUIEKCHBIX U OTPACIEBHIX KapT,

BJIAJIETh OCHOBHBIMH Ieorpa)UIeCKUMH IMOAX0AaMHU (KOMIUIEKCHBIM, TEPPUTOPHATBHBIM U CHCTEMHBIM) M METOaMH (OITHCATETbHBIMH,
CpaBHUTEILHO-TeOTrpaPUIECKUA).

ean:

Ienbto kypca sBisieTcs GOPMHPOBAHKE Y CTYACHTOB OCHOBOIIOJIATAIOIINX TOHATH, KATETOPHUii, TCOPHI U METOJ0B reorpaduu, a
TakXKe MO3HAHUE TeorpaduIecKoil KapTHHBI MUPA U CITIOCOOHOCTH BOCIIPUSATHS CUCTEMBI FeorpapMuecKuX HayK Kak OCHOBBI
rII00ABHOM U PErMOHATBHOM SKOJIOTHH U PAIMOHAIEHOTO IPUPOIONOIH30BAHUS.

JlaHHast TUCIUIUTHHA TPU3BaHA HAYYUTH MPOHUKATH B CYNTHOCTh reOrpapuuecKuX MPOIECCOB U SBJICHUM, TPUMCHSITh B
poeCCHOHATBHON NIEITEIBHOCTH TeorpapuuecKie METOIbI, UICH U 3HAHUS.

3agaum:

1. laTe 3HaHHSA 0 TeorpaduuecKoil HayKe KaK eMUHONH HAYyIHOW AUCITUTLTHHE.

2. OcBOHUTH OCHOBHBIE METObI NCCIIEJOBAHMS B reorpadum.

3. MI3y4uTh OCHOBOIIOJIATAIOMINE TEOPHUH W KOHIICTIIINH (PU3NIECKON U COMMAIEHO-I)KOHOMHYECKOH reorpaduu, 00BICHSIONTIE
(YHKIIMOHHPOBAHUE CUCTEM «reorpadudeckas 000I09Ka — YEMOBEKY, KIPUPOIa — OOIIECTBO» U «IIPUPOJIA — HACEICHHE - XO3SHCTBOY.
4. IT03HaKOMHTECSI ¢ TEOPETHUECKUMH U TIPHUKIIATHBIMA pa3paboTKaMi COBPEMEHHOW reorpaduu.

5. IToka3aTe BO3MOXXHOCTH HCIIOJIB30BAaHMS TeorpaMIecKUX METOI0OB ¥ 3HAHWUH B MPAKTHUECKOH AEATEIHHOCTH CIEHAIIICTa
€CTECTBEHHOHAYYHOTO PO(IIIS TIOATOTOBKH.



T'eosorus

AHHOTAIMS:

Kypc auctummunet «['eomorus HalleleH Ha MOTYyYCHHUE M YCBOCHHE OOIINX U CICIUAIBHBIX 3HAHUH O MPOUCXO0XKICHUU ¥ CTPOCHHUU
3emiH, e€ reoIornYecKOi HCTOPUH, XUMUIECKOH COCTaBe U (PU3NIECKOM CTPOCHHU BEIECTBA 36MHOU KOPBI U MIOJAKOPOBBIX 000JIOUCK,
CpaBHUTENbHBIX XapaKTEPUCTUK CTPOEHHUS U COCTaBa 3eMJIU U IJIAHET 36MHOMU I'PYIIIbI, €€ T€0J0rM4eCKOM UCTOPUH, XUMHUUECKUN
cocTaB ¥ (pu3ndYecKoe CTPOSHHE BEIIeCTBAa 3eMHOM KOPHI U Apyrux reochep 3emin, CpaBHATEIEHAS XapaKTEPUCTHKA CTPOCHUS U
cocraBa 3eMITH U TUTAaHET 3eMHOM TPYIITEL. JIMCIUITDINHA TpeArioaraeT MpHeM CTYACHTOB Hanbolee oOmux 3HaHui o KoHcTHTYIIHH,
MPUHITUIIAX POPMUPOBAHISI U IBOJFOIHAHU T€OJIOTHYECKUX 0OBEKTOB; O IIPUPOIHBIX, TPUPOIHO-TEXHOTEHHBIX YCIOBUH U (haKTOPOB
BO3HUKHOBEHHUS U PA3BUTHUS 3HJOTE€HHBIX U 9K30T€HHBIX I'€0JIOTHYECKUX MPOLIECCOB; O FE€0JOrMUECKON CpeIbl U OCIEACTBUM
TEXHOTCHE3A.

The discipline «Geology» is aimed at reception and mastering of the general and special knowledge about genesis and a structure of
the Earth, its geological history, chemical composition and physical structure of Earth's crust substance and other geospheres of Earth,
comparative characteristics of structure and composition of the Earth and planets of earth group. The discipline assumes reception by
students most the general knowledge about constitution, principles of formation and evolution of the geological objects; about natural,
natural-technogenic conditions and factors of occurrence and development of endogenic and exogenic geological processes; about the
geological environment and consequences of technogenesis.

Hean:

Kypc npeamonaraer morydeHue cTyIeHTaMu Hanbosee 00X 3HAHUN O CTPOCHUH, IPUHIIAITAX (POPMUPOBAHHS U SBOITFOLINH
TCOJIOTUYICCKUX O6’bCKTOB; O IPUPOIHBIX, TPUPOIHO-TEXHOTCHHBIX YCIOBUAX U (baKTOPaX BO3HUKHOBEHHA U PAa3BUTHUA SHIOTCHHBIX U
9K30T€HHBIX T'€OJIOTHICCKUX ITPOLECCOB; O re0I0rN4YeCKOi Cp€aec M MOCICACTBUAX TEXHOICHE3A.

3apaun:

3ajaun Kypca HpeAroaraloT Mojy4eHue CTyIeHTaMu Hanboliee 00IMX 3HAHUI O CTPOSHHH, NPUHIKIAX GOPMHUPOBAHUS U DBOJIFOLIMH
T'COJIOTHYCCKUX 06’I)eKTOB; O IPUPOAHBIX, IPUPOJHO-TEXHOTCHHBIX YCIIOBUAX U (baKTOan BO3HUKHOBCHHSA U pa3BUTHUA OHAOTCHHBIX U
9K30TEHHBIX T'€0JIOMMYECKUX IPOLECCOB; O T€0JIOTHYECKON Cpe/ie U MOCIIEACTBUIX TeXHOreHe3a. [IpakTnyeckuii pa3aen quCIUILTHHBI
HalpaBJieH Ha YCBOEHHE CTY/ICHTAMU HaBBIKOB ITOJICBBIX MCCIIEIOBAHUH M OMMCAHUS I'€OIMHAMUYECKHX SIBJICHHUH U (hOPM, COCTaBICHHE
T'€0JIOTMYECKOH OTYETHOM JOKYMEHTAIINH, UCTIONB3YEMOI B IPAKTHKE T€0JIOTHIECKHUX CITYXKO.



HNudpopmaTuka

AHHOTAIMA:

Jucrumirna MHpopMaTnka B OArOTOBKE OakaiaBpa M CIIEUAINCTa B OCHOBHOM BBITIOJIHACT (QYHKIIMH O0ILepa3BUBAIOIICH 1
001eo0pa3oBaTeIbHON M HE OTHOCHUTCS K ITPOQecCHOHaNbHOMY IIUKITY. Ha coBpeMeHHOM 3Tane pa3BUTHs HH()OPMalMOHHBIX
TEXHOJIOTHI U UX TOBCEMECTHOTO IIPOHUKHOBEHUS B IPEIMETHBIE 00J1aCTH M3y4eHHEe POo(dheccCHOHaIbHO-OPHEHTHPOBAHHBIX
MH()OPMAMOHHBIX TEXHOJIOTHH U (POPMUPOBAHHIE COOTBETCTBYIOIIMX KOMIETEHIINH JOIKHO OBITH MHTETPUPOBAHO B AMCIUILTHHEI
npodeccronansHoro nukia. [1o atomy B auctmiumue «MHpopMaTnkay pacKphIBalOTCS BOIPOCH HCIIOIb30BAaHUE HH(OPMAIIHOHHBIX
TEXHOJIOTHi B cdepe Oymymnielt nmpodeccCHOHATIbHON A TETHHOCTH.

Conepxanue 00pa3oBaHHs 110 HHPOPMATHKE OTOOPAHO B COOTBETCTBHU CO CIEAYIOIIMMH IIPHHIMIIAMH:

- B IMCIMIUTMHE TOJDKHO HAWTH OTpa)KEHHE HAyYHOE COJepKaHNe MpeaMeTHOHN obnacti «H(popMaTHKay, Jaroliee BKIas B
(hopMupoBaHNEe MHPOBO33PEHUECKHUX ACTIEKTOB KITACCHIECKOTO YHIBEPCUTETCKOTO 00pa30BaHus;

- TOJDKHBI OBITH OCBOEHBI HH(POPMAIIIOHHBIE TEXHOJIIOTHH 00IIeT0 Ha3HAUCHS, HAa UX OCHOBE c(hOPMUPOBAHBI OOIITIEC YMEHHUS H
HABBIKH MTOJTOTOBKH JJOKYMEHTOB, TIOMCKa W 00pabOTKH HH(pOpMAITHH;

- ZIOJKHBI OBITH peaTn30BaHbl TPEOOBAHUS KaXJI0T0 U3 00pa30BaTEIbHBIX CTAHAAPTOB KAK MO MO3UINHU «CTYJEHT JOJKCH 3HATh,
YMETbh U BIIAJIETh», TaK U 110 HA0Opy (POpMHUPYEMBIX KOMIIECTCHIIUH;

- TOJDKHA COXPaHATHCS MPEEMCTBEHHOCTD 110 OTHOIIEHHUIO K IIKOJILHOMY 00pa30BaHMIO 0 HHPOpMATHKE (eT0 00s3aTEIbHOM YacTh);
- ZIOJKHA COXPAHSATHCS IIPEEMCTBEHHOCT [0 OTHOILICHHUIO K TPEOOBAHMSAM U YPOBHIO IIOATOTOBKH 110 MH(OPMATHKE, JOCTUTHYTHIM Ha
MIPEABIIYIIEM 3Tane YHUBEPCUTETCKOTO 00pa30BaHusl, €CIH TAKOBOE OBLIO;

- ypOBeHb u3y4eHusi nHpopmaTuky B HalmoHaisHOM MCCIIe10BaTeIbCKOM YHUBEPCUTETE (COEPKaHNUE U UTOTOBbIE TPEOOBAHMS)
JIOJDKEH OBITh HE HMXKE TOT0, KOTOPBIH pealn3yeTcs B BEAYIINX POCCUICKUX YHUBEPCUTETAX.

B aucuuiuinHe paccMaTpHBAalOTCS TEOPETUYECKHUE OCHOBBI MH(POPMATUKH U MH(GOPMAIIMOHHBIX TEXHOJIOTHA, TEXHOJIOTUH U
IIPOTrpaMMHBIC CPEACTBA MMOATOTOBKH TCKCTOBBIX TOKYMCHTOB, O6pa6OTKI/I YHUCJIOBBIX JAaHHBIX, pa6OTBI ¢ 0azamMu JAaHHBIX, 3JICMCHTBI
ANTOPUTMHU3AIMN U IPOTPAaMMHUPOBAHUS; CETEBBIE TEXHOJIOTHUH; COLUAIbHBIEC 1 PABOBbIC aCMIEKThI MH(OPMaTHU3aINH1, BOTIPOCH
UH(OPMAIMOHHOH 6€30MacHOCTH.

B pesynbrate u3ydeHus QUCHUIUIMHBI CTYJCHT JOJDKEH:

HMETH NPEJICTaBIICHHE: O PO M MECTE JUCIUIUIMHBI HH(OPMaTHKa B CUCTEME HayK,

3HATh: OOIIYIO XapaKTEPUCTHKY MPOIECCOB cOOpa, KOAUPOBAHUS, epeiau, 00paOdOTKN M HAKOIUICHUS] HH(OPMAINY; Ha3HAUCHUE U
CHoco0 UCTIONIb30BAaHHSI OCHOBHBIX IIPOIPaMMHBIX M allllapaTHBIX CPEACTB 00paOOTKH JaHHBIX Pa3INYHBIX THIIOB; OCHOBHBIC
IIPOrpaMMHBIE CPECTBA 0OPAOOTKH JaHHBIX PA3IMYHBIX THIIOB U HX BO3MOXKHOCTH;

YMETh: UCIIOJIb30BATh MTPUKIIAJHOE IPOrpaMMHOE 0OecTiedeHre 00Iero Ha3HaueH s AUl PELIeHUs MPUKITaIHbIX 3a7a4 CBOSH
IIpEeAMETHOH 00acTy;

IIPUOOPECTH HABBIKHU: ITOJrOTOBKH JOKYMEHTOB CPEICTBAMH TEKCTOBOTO MPOLIECCOpa; HMOCTPOSHHMS MPOCTEHIINX MOJICNICH peleHus
(YHKIIMOHAIBHBIX U BEIYMCIUTENFHBIX 33/1a4; CO3/IaHMs pacUETHBIX TaOJIUII CPEACTBAMH TaOJIMYHOTO TIpolieccopa; paboTsl ¢ 6azaMu
naHHbIX cpeactBamu CYB/I; 3alIMThl JaHHBIX;

HMETH OTIBIT: PAOOTHI B ONIEPAlMOHHOM CHCTEME M OTIEPAIIMOHHBIX 000JI0YKaX; IPUMEHEHHUS CUCTEM 00paOOTKH TEKCTOBBIX JaHHBIX
(pemakTOpOB M TPOIIECCOPOB); MPUMEHEHHS CUCTEM 00paOOTKH YHUCIOBBIX JAHHBIX (CIICIHAIN3NPOBAHHBIC IPOTPAMMBI U TAOJIMIHEIC
MIPOIIECCOPHI); paOOTHI B IOKATBHBIX U TII00ATHHBIX CETAX.

Hean:

Hens m3yuenus aucuuruinabl «MHGOpMaTukay — popmupoBanue 6a30BbIX KOMIETSHIHHA B chepe HHPOPMATHKH 1 HHHOPMAITMOHHBIX
TEXHOJIOTHil, YHUBEPCAIBHBIX U MIPEANPOPECCHOHATIBHBIX KOMIIETEHIIMH, HEOOXOAUMBIX 115l (HOPMUPOBAHUS TMYHOCTH
BBICOKOOOPA30BaHHOTO CIIEIHATIHCTA.

3anauu:

. ¢(OpMHPOBATH Y CTYACHTOB MTOHUMaHKE 00 HH(MOpPMAIIHH, €€ IPEACTABICHUH, ClIoco0aX ee XpaHCHHS U 00paboTKH;

. ¢OPMHPOBATH Y CTYACHTOB MOHUMAHHUE O METO/IAX MPEICTABICHHS 3HAHUH U HHTEIUICKTYAIBHBIX HH)OPMAIIMOHHBIX CHCTEMAX;
. ¢OpPMHPOBATE Y CTYACHTOB MpECTaBICHAE 00 HH(OPMAIIMOHHOM MOJICITHPOBaHUH;

. HAYYHTh CTYACHTOB 3(P(PEKTHBHO HCIIOIH30BATh HHPOPMAIIMOHHBIC TEXHOIOTHU B CBOCH MPOGECCHOHATBHON IEATCITFHOCTH,

. TIO3HAKOMUTH CTYICHTOB C OCHOBAMH COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOIIOTUH, TCHICHIIHSIMHI UX Pa3BUTHS,

. IO3HAKOMUTH CTYJCHTOB C OCHOBHBIMH TEXHIHYECKUMHU, TIPOTPAMMHBIMU METOJITAMH U OPTaHU3AIIMOHHBIMHA MEPaMH 3aI[UTHI
nHpopManuu pu padote ¢ HHYOPMAIIMOHHBIMH CHCTEMaMHU;

7. IO3HAKOMHTH CTYACHTOB C 3aKOHOIATEIILCTBOM O IIPABOBOM PETYIMPOBAHUU OTHOUICHUH B chepe 3aluThl HHPOPMALIUU H
rocyaapcTBeHHoOU TaiiHbl B Poccuiickoin @enepanui.

AN N R W=



MaremaTuka

AHHOTANMS:

CopeprkaHue QUCIUIUIMHBI OXBATHIBACT KPYT MPOOJIEM, CBA3aHHBIX C OMUCAHUEM TEXHOJIOTHH OCBOCHUS 0a30BBIX MOHSATHI U METOJIOB:
MaTEeMAaTHUYECKOTO aHAIIN3a, THHEHHOW alNreOphl U aHATUTUICCKON TCOMETPUH, TCOPHU BEPOSITHOCTEH H MATEMATHUCCKOW CTATUCTHKH
— HEOOXOJMMBIX JIJIS HCIIOTIB30BaHMUS B MPO(EeCCHOHAFHON IeATEIIFHOCTH 110 YKa3aHHBIM HaIlpaBIeHUAM. [IporpaMMoit TUCIUILTIHEL
MIPEyCMOTPEHBI CIEAYIOMINE BUABI KOHTPOIISL: BXOJAHON KOHTPOIH B (popMe OJTaHOUHOTO TECTUPOBAHUS, PyOEKHBIH KOHTPOIH B
(hopMe ITPOBEPKH BEHITOHEHHSI JOMAITHUX 3aJaHAN, KOHTPOIBHBIX PadoT, MICEMEHHOTO TECTHPOBAHUS, IPOBEACHUSI KOJNTIOKBUYMOB,
KOHTPOJISI CAMOCTOSITETFHON PabOTHI CTYJCHTOB B MMUCHbMEHHOW MIIH YCTHOH popmMe. ATTecTaIus 10 YCBOSHUIO COICPKaHUS
JUCIUIUTHHEI TPOBOTUTCS B (POpME 3a4eTOB U dK3aMeHOB. OO0IIIast TpyI0eMKOCTh OCBOSHHS JUCIUILUINHBI COCTABISCT 12 3a4eTHBIX
SIIMHMII.

Educational-methodical package for the «Mathematics" discipline (for natural sciences bachelor degree) is designed for the educational
process. This set contains a detailed description of basic concepts and methods mastering technology: mathematical analysis, linear
algebra and analytic geometry, probability theory and mathematical statistics, required for use in professional activities in these areas.

ean:

CdopMupoBaTh MPEICTABICHAUS O BaXKHEHUIIINX IMOHATUAX MATEMaTHKH, MATEMaTHIECKUX MOJIEIIAX U MATEMAaTHICCKIX METOIAX,
HCTOJIB3YEMBIX [UIS OTACAHUS OKPYKAIOIIETO MHUpA.

CdopmMupoBaTh KOMIETECHIIH HEOOXOIUMBIE TSI HCTIOIB30BaHUS MaTEMaTHIECKOTO alapaTa B mpopecCHOHAIBHOMN NesTeIbHOCTH B
00JacTH €CTECTBEHHBIX HAYK.

3anauun:

JIi1st JOCTHOKCHMSI TOCTABJICHHBIX IeJIeH HEOOXOAMMO PEIIUTh CICAYONIHE 3a1auu:

- hopMupoBaHKe TOHUMAHHUS 3HAYMMOCTH MaTEMAaTHIECKOM COCTABIISIIONICH B €CTECTBEHHOHAYYHOM 00pa30BaHuH OaKaiaBpa:

- (hopMHpOBaHHUE MTPEACTABICHHUS O POJIM U MECTE MAaTEMAaTUKU B MUPOBOU KYJIBTYpE;

- O3BHAKOMJICHHUEC C CI/ICTCMOﬁ HOHSITI/II‘/’I7 I/ICHOJ'H)SyeMI)IX JJIs1 OITUCAHUA Ba)KHeﬁ[HPIX MAaTEMATHUYCCKUX Moneneﬁ U MAaTEMATHYCCKUX
METOAO0B, U UX B3aUMOCB3bIO,

- 03HAKOMJICHUE C MTPUMEPAMHU PUMCHEHUS] MaTEMAaTHICCKUX MOJICIICH U METO/IOB;

- (hopMupoBaHKE HABBIKOB M YMEHUI HCIIOIH30BAHUS MATEMATHICCKUX MOJICIICH U MaTEMaTUICCKUX METOJIOB.



OcHOBBI HAY4YHOIro UCC/ieI0BAHUA B OMOJIOTMH M IKOJIOTHH

AHHOTaNMSA:

B pamkax nmucrurminabl OCHOBEI HAYYHOTO MCCIICIOBAHUS PACCMATPHUBAIOTCS OOIUE CBEJCHUS O HAyKe M HAYYHBIX UCCIICIOBAHUSIX,
OpraHu3aIUs TCOPESTHYCCKHUX M HKCIICPUMECHTAIBHBIX HCCIICOBAHUM, ATAITBI HAYYHO-HCCIICI0BATEIILCKOW PA0OTHI, B TOM YHCIIE BEIOOD
HATIPaBJICHUS HAYIHOTO UCCIICAOBAHHUSA, IIEIH, 3a]]a9H, BUIBI, POPMBI U IPUHIIUITEI HAYIHO-HCCIIEJOBATEIICKON PabOTHI, TIOUCK,
HaKOIUICHHE M 00paboTKu HaydHOI HH(popManuu. BaxkHoe MecTo yIeneHo aHaIn3y METO/I0B, OMTMCAHUIO TPOIIecca HCCIICIOBaHMS,
00paboTKe MOTYICHHBIX PE3yIbTaTOB, (HOPMYIHPOBAHUIO BEIBOAOB, BHEAPEHUIO H 0(POPMIICHHIO PE3yIbTATOB MUCCIICIOBAHUH.

eab:
3HaTh OCHOBBI OPTaHU3AINU UCCIIEIOBATEIHLCKOTO TPYIa, YMETh OPTaHU30BATh CBOIO HAYUHYIO NEATEIHHOCTh

3agaum:

1. [ToHuMaTh NPUHITUIIBI OPTAHU3AINH UCCIIEIOBAHUS.

2. BrnaneTh HaBBIKAMHU CAMOCTOSITCIBHOM HAyYHOH paOOTHI.

3. YMeTh 000CHOBATh M IPUMEHHUTH CTATUCTHYCCKYIO 00pa00TKy SKCIICPUMECHTAIBHBIX MATEPUATIOB.
4. YMeTb caMOCTOSITENIbHO OLIEHUBATh PE3yIbTaThl CBOSH HAYYHOU AESITEbHOCTU



OcHoBbI IporpammMupoBanus Ha Python

AHHOTaANMA:

Jlucrurirza mpeaHa3HadeHus Ui 3HAKOMCTBA CTYACHTOB ¢ OCHOBHBIMHU IPHHIIUIIAMH JITOPUTMU3AIMU U IPOTPaMMHUPOBaHUS Ha
s3p1ke Python

Hean:
OCHOBHO IeNbI0 yueOHOW AUCITUTUTHHEI SBIISIETCS H3Y4YeHUE OCHOB IIPOTPaMMHUPOBAHUS

3apaun:

3ajayaMu U3y4eHHs IUCLUIUTHHBL SBISIOTCSL:

- 3HAKOMCTBO C OCHOBHBIMU TTOHATHSIMU aJITOPUTMH3ALUH, JIOTHYECKUMH OCHOBAMH aJITOPUTMHU3AIINY;
- 3HAKOMCTBO C SI3bIKaMH IIPOIPaMMHUPOBaHHSI U METO/IaMH [IPOIPaMMHUPOBAHHUSL;

- 0cBOEHHE 0a30BbIX IIPHEMOB IIPOrpaMMHUPOBaHHUsl Ha si3bike Python.

TpedoBaHNSA K YPOBHIO OCBOEHHS COMEPKAHMS:

B pesynprare 00y4eHus CTyIeHT JOKEH

1. imeTh mpeacTaBieHrne 00 OCHOBHBIX BO3MOXHOCTSIX s13bIKa Python;

2. 3HaTh:

- CBOIiCTBa U cpeaCcTBa (hOpMaITU3aIliH aITOPUTMOB, UCCIICAOBAHISI UX CBOWCTB, OIICHKH () (EKTHBHOCTH;

- OCHOBHBIE YIPABJISIOIINE CTPYKTYPHI M CIIOCOOBI OTIMCaHHS aTOPHTMOB;

- OCHOBHBIE METOJIBI Pa3pabOTKH aJrOPUTMOB, OCOOCHHOCTH HX peasTN3alliiH;

- CTaHJapTHBIE THITHL JAHHBIX U AITOPUTMBI UX 00pabOTKH;

3. YMeTs:

- pa3pabaTbIBaTh IPOTPaMMBI Ha SA3BIKE TIporpaMMupoBanus Python ¢ ucmonp30BaHEM OCHOBHBIX YIIPABIIAIOMINX KOHCTPYKIINH,
CTaHJAPTHBIX TUIOB M (PYHKIIHI S3bIKa,;

- aHAIM3MPOBATH aJTOPUTMEI X IPOTPAMMBI, OLIEHUBATH 3PPEKTUBHOCTH AITOPUTMOB U MX PEaN3aIliH, IPOBOJUTH ONITUMH3AIIHIO
aNropuT™Ma, pa3padaTeBaTh HEOOXOIUMBIN HA0OOP TECTOB AJIS TECTHPOBAHUS IIPOTPAMMEI.

4. ITpnoOpecTr HAaBBIKK pa3pabOTKH U MOAU(HUKAIMK TPOTPAMM Ha S3bIKE IPOrpaMMUpPOBaHus Python 1utst pereHns mpuKiIaIHbIX
3azad.



IlouBoBeaeHuEe

AHHOTANMS:

JlucuuruinHa HampaBiicHa Ha MPHOOPETEHUE 3HAHUI OCHOBHBIX MTOJIOKCHHUI HAYKU TIOYBOBEACHUS, IPEICTABICHUN O (hakTOpax H
IpoIieccax MoYBooOpa3oBaHus, pa3HOOOPa3HH MOYB M UX CBOWCTBAX, IIOYBEHHBIX pecypcax Mupa, (pakropax aerpajaiuy ¥ METoIax
PaIMOHATFHOTO MCIIONB30BAHMS U OXPaHbI IOYBEHHOT0 TOKpoBa. JucuuiuinHa HeoOxoauma st OpMUPOBAHUS ITOTHON HAYIHOM
KapTUHBI MUpa, TOHUMAaHUSI 3aKOHOB U METOJIOB €CTECTBEHHBIX HayK.

Ha mpakTiyuecKux 3aHATHAX CTYJICHTHI OCBOSAT HABBIKU IIOYBEHHOU JUATHOCTUKH, HAYYATCs [T0 BHEIIHEMY OOJIMKY ITOYB OTIPEIEIITh
YCIIOBHSI CPEIBI, B KOTOPBIX MTOYBBI OBUTH COPMHPOBAHBI (PACTHTEIEHOCTD, KIIMMAT, peibed U Ip.), a TAK)Ke O3HAKOMSTCS C
OCHOBHBIMH (PH3UKO-XUMHYECKUME CBOMCTBAMHU ITOYB ¥ UX BIUSHUEM Ha IUIOOPOIHUE.

Hean:
Lenbro AUCIUIUTMHBI SBIISETCS (hOPMUPOBAHKE 3HAHHIA O [TOYBAX - MIPUPOIHBIX OMOKOCHBIX CHCTEMaX, UX CBOMCTBAX, 00Opa30BaHHUH,
pacnpocTpaHEeHUH, SKOJOTHIECKOM U HAPOJHOXO3SICTBEHHOM 3HAYCHHH.

3anauu:

1. ®opMupoBaHUEe 3HAHUN O MMPU3HAKAX, COCTABE U CBOMCTBAX MOYBBI.

2. OcBocHHE METOAOB JUATHOCTHUKH IIOYB.

3. IlpuobpereHue 3HaHMIA 0 (hakTOpax MOYBOOOPA30BaHUS U TOYBOOOPA30BATEIBHBIX MPOIECcCaX.
4. V3yueHne OCHOBHBIX THIIOB ITI0YB, 3aKOHOMEPHOCTEH UX IeorpauecKoro pacpoCTpaHeHuUs.



COBpeMeHHLle TEXHOJOTHHU aHAJIN3Aa JaHHbIX

AHHOTANMS:

YMeHue noHuMaTh, MHTEPIPETUPOBAThH U MPE3EHTOBATh IaHHBIE SBJISIETCS BAXKHBIM HABBIKOM B COBPEMEHHOM Mupe. B pesynbrare
OCBOEHHUS JUCHUIINHBI «COBPEMEHHBIE TEXHOJIOTUHU aHaM3a JaHHbBIX)» CTYJEHTBl U3y4aT COBPEMEHHBIE METO bl aHAIN3a JaHHBIX AJIs
MIPOBEACHUS HCCIICJOBAHUIN U OBIA/ICIOT MPAKTHYECKUMH HABBIKAMHU HCIIONB30BaHUS BO3MOXHOCTEH si3bika Python mis paboter ¢
MaHHBIMA. CTYJEHTHI CMOTYT OCYIIIECTBUTH MPEIBAPUTEIBHYIO ITOATOTOBKY JaHHBIX IS TIOCIEAYIONIEed pabOThl C HUMH, BEIOPATh
MOAXOAIIMI METO/ aHaIu3a B 3aBUCUMOCTH OT TUIIA JAHHBIX U UCCIIEAOBATEIbCKOM 3a/1a4u, IPOBECTH aHAINU3 IaHHBIX U
HHTEPIPETUPOBATH MOIYUYEHHBIE PE3YJIbTaThl, IPEACTABUTH UX B TOCTYITHOM JUIsl ITUPOKOHN ayJUTOPUH BHUJIE.

IMoce MpoxokAEHHUS ATOTO Kypca CTyJEHTBI CMOTYT CaMOCTOSITENIEHO M IPO()EeCCHOHABHO MMPOBOJNTE aHAIN3 JAHHBIX MO
Ppa3HOOOpa3HbIM IPOOIEMaM, ITO MOBBICUT MX IIEHHOCTh KaK CHENHAIICTOB U B HAyKE, M Ha TOCYAapCTBEHHON CIIyk0e, 1 B Onu3Hece.

Hean:

]_ICJ'II) OCBOCHHUA JUCHUILJIMHEBI - OBJIAICHUE COBPEMCHHBIMH METOAAMU aHAJIN3a JaHHBIX U HaBbBIKaAMH pa6OTI>I C JaHHBIMU C
HCIIOJIB30BaHUEM COBPEMCHHBIX ITPOTPAMMHBIX CPEACTB JJI MIPOBCACHUSA HCCJ’[C}IOBaHPIﬁ.

3anauu:

3amayaMu H3y4YCHUS TUCIUILIHHEI SBISIOTCS:

- 3HAKOMCTBO C COBPEMECHHBIMU METOJIaMU CTATHCTUYCCKOW 00pabOTKY pa3IHYHBIX JAHHBIX;

- OBJIAJICHC OCHOBHBIMHU TIPUEMaMU TICPBUYHOM 00paOOTKH UCXOTHBIX JaHHBIX;

- OCBOCHHUE METO/I0B KOPPEISIIMOHHOTO M PErPECCHOHHOTO aHAIN3a, IPUMEHSIEMBIX ISl IIOCTPOCHUSI PA3IHYHBIX MOJIEIIEH;
- OBJIA/ICHUE HABBIKAMH UCIIOIb30BAHHs COBPEMEHHOI0 HHCTpyMeHTapus Python [uis aHann3a TaHHBIX.

TpeGoBaHusi K YPOBHIO OCBOCHMS COJAEPKAHUS:

OcBOeHNE TUCIUIUTHHBI TPEOYeT CHCTEeMaTHUECKOTO N3yUEHHSI BCEX TEM B TOU IOCIIE0BAaTEIFHOCTH, B KAKOM OHM yKa3aHbI B paboueii
IporpaMme.

OCHOBHBIMH BHUJIaMU Y4eOHOH paOOThI SBIIIOTCS ayAUTOPHBIE 3aHATH. VX 1IeNb - pacIUpUTh 0a30BbIe 3HAHKS 00YYAIOIIMXCS IO
OCBaMBaEMOU AUCIUILIMHE U CHCTEMY TEOPETHYECKIX OPHEHTHPOB [T MOCIEAYIONEero 6osee riry00Koro OCBOCHHUS MPOrPaMMHOTO
MaTepHualia B X0/I¢ CaMOCTOSTEIbHOM PabOTHI.

OO0yuaroniemMycst BaXKHO IIOMHUTD, YTO JieKIKs 3)(HEKTUBHO IOMOTaeT €My OBJIAJIETh NPOrPaMMHBIM MaTepHaIoM OJiaroapst
pacCTaHOBKE NPEIIOJaBaTCIIEM HCOGXOI[I/IMBIX AKICHTOB U YACPKaHNIO BHUMAaHWA UHTOHALIMOHHBIMU MOAYJIAINUAMU I'0JI0OCA, a TAKKE
MOJIKJIFOYEHHEM ayIu0-BU3YyaJIbHOTO MEXaHNW3Ma BocipusiThs nHpopMaiu. Kpome Toro, Bo BpeMst JIEKIIMH UMEET MECTO MPSIMOA
BHU3YQJIbHBIA M SMOIMOHAIBHBIA KOHTAKT 00YYarOIIErocs ¢ IpernoaaBareieM, 00eCeunBaronni 00JIee MOJHYI0 peaTu3aliiio
BOCIIUTATEILHONH KOMITIOHECHTHI O0YYCHUSI.

CamocTosiTeIbHas pa60Ta npeciieayeT CJICAYIOIMnE HEn:

- 3aKPCIJICHUE U COBEPIICHCTBOBAHNUEC TCOPCTUYCCKUX 3HaHPII>i, TOJIYUYCHHBIX Ha JICKIIMOHHBIX 3aHATHAX,
- (bOpMPIpOBaHI/Ie HaBBbIKOB IIOATOTOBKH TEKCTOBOI COCTaBJI)IIOIIIeﬁ I/IH(i)OpMaHI/II/I yqe6Horo " HAYy4YHOTr'O
Ha3HA4YCHU JId Pa3MCIICHUA B PA3JINYHBIX I/IH(l)OpMaIII/IOHHI)IX CHUCTEMaAX,

- COBCPUICHCTBOBAHUC HABBIKOB IMOUCKA HAYYHBIX Hy6J’IHKaHHﬁ u O6pa30BaT€J’ILHBIX PECypcCoB,
Pa3MEIICHHBIX B CETU I/IHTCpHCT;

- CAMOKOHTPOJIb OCBOCHUS IMTPOIrPaMMHOT'0 MaTcpuaia.

O6yqa}0meMyc;{ H€O6XOI[I/IMO IIOMHUTD, UYTO PE3YJIbTAThL CaMOCTOSTEIIbHOMN pa60TI>I KOHTPOJHMPYIOTCA IMpeogaBaTeieM U
YYUTBIBAIOTCA IPU ATTECTAlUU CTYACHTA.



duszuka

AHHOTANMS:

CopeprkaHue QUCHUIUIMHBI OXBATHIBACT KPYT MPOOIIEM, CBA3aHHBIX C (PU3UUCCKUMHU SBICHUSAMHU M 3aKOHOMEPHOCTSIMH TPUPOJIBL.
[IporpamMmoii TUCHUTUTHHBI IPEAYCMOTPEHBI CICAYIONINE BUABI KOHTPOJIS: BXOIHOW KOHTPOJIb B (JOpME YCTHOTO OMPOca; pyOeKHBIH
KOHTPOJIb B (popMe YCTHOTO OIpoca, MPOBEPKHU BBHITIOTHEHUS TOMAITHETO 33JaHUs, 3alIUTHl T1a00paTOPHBIX paboT, MUCHBMEHHOTO
TECTHPOBAHUS, POBEACHUS KOJUIOKBUYMOB, KOHTPOJIS CAMOCTOSTEIIBHOW PabOTHI CTYJICHTOB B MUCHMEHHOU M YCTHOM (hopMe.
ATTecTanus 1Mo yCBOSHHUIO COICPKaHMS JUCIUILUINHBI IPOBOIAUTCS B JOPME KypCOBOTO SK3aMEHa.

The content of discipline covers a range of problems related to physical phenomena and the laws of nature. Discipline of program
provides the following types of controls: input controls in the form of oral questioning; current control in the form of oral questioning,
checking homework, the protection of laboratory work, written test, conducting workshops, monitoring students' independent work in
writing and orally. Validation by the assimilation of the content discipline takes the form of a course exam. The overall laboriousness
of discipline is 9 credits (324 hours). The program of discipline provides lectures (56 hours), practical (28 hours), laboratory (56
hours) training and 184 hours of independent student work.

ean:

Lexns B popMHPOBAHUH Y BHITYCKHUKA CIICAYIOMINX KOMIICTCHIIHIA:

* YMETb COOTHOCHTH COZIepKaHUe KOHKPETHBIX 3314 ¢ OOIIMMH 3aKOHaMU (GU3UKH, 3()(HEKTUBHO IPUMEHATH OOIIHE 3aKOHBI (PU3UKA
IUTSL pEeIIeHNsT KOHKPETHBIX 3a7ad B 00J1acTr (PM3UKU M Ha MEXIUCIUIDIMHAPHBIX TPaHATAX (GU3UKH C JPYTUMH 00JIacTIMHU 3HAHUH;
* 3HaTh OCHOBHBIC (PU3NIECKUE SBICHUS, METOBI X HAOIIOICHHUS U SKCIIEPUMEHTAIHLHOTO HCCIIeJOBAHNS;

* YMETh MOJIB30BATHCS OCHOBHBIMU (PM3UIECCKAMH IIPHOOpaMH;

* 3HaTh OCHOBHBIC METOIBI TOYHOTO N3MEPEHUS (PH3MUECKUX BEIINIHH;

* yMeTb 00pabaThIBaTh U aHATM3UPOBATE PE3yIBTATHI SKCIICPUMEHTA;

* IpUOOPECTH HABBIKK DKCIIEPUMEHTATBHON PabOThI, 3HATH OCHOBHBIE TPHUHITUIIBI aBTOMATH3AINH (PU3UIECKOTO IKCIIEPUMEHTA;

* YMETh TPAMOTHO BBIPa)KaTh CBOW MBICIIH;

* 3HATh MATEMAaTUICCKUE MOJIEIIH TTPOCTHIX (PUBNIECKUX SIBIICHUH;

* IpUOOPECTH HABBIKU TI0 UCIIOJIE30BAHUIO CITPABOYHOM JTUTEPATYPHI.

3anauu:

U3JI0KUTH CTYACHTY OCHOBHBIC IPUHITUIIBI M 3aKOHBI (DU3UKU M UX MATEMaTHUCCKOE BhIPAXKCHUC;

* 03HAKOMHTH C OCHOBHBIMH (DU3MUYCCKIMHU SBICHUSIMH, METOJAAMH MX HAOIOJICHHUS U SKCIICPUMEHTAIBHOTO HCCIICIOBAHUS, C
METOJaMH 00Pa0OTKHU M aHAITN3a PE3yNIbTATOB 3KCIICPUMEHTA, C OCHOBHBIMU (PH3MUYCCKUMHE MIPUOOPAMH, C IPOCTEHIIIIMU METOIaMH
HCIOJIB30BaHUS KOMITBIOTEpA TSl 00pabOTKH Pe3yIbTaTOB IKCIICPHUMEHTA,

* chopMupOBaTh y CTYJICHTA HABBIKU 3KCIIEPUMEHTAIBFHON pabOTHI, 03HAKOMHUTH €T'0 C OCHOBHBIMU NMPUHIUIIAMH aBTOMATH3AIHA
(PU3NIECKOTO PKCIICPUMEHTA, HAYYUTh IPABUIHHO BHIPAXKATH (DU3NICCKUC HIICH;

* 00yYHTh CTYJICHTA KOMIUIEKCHOMY IOJIXO/ly B HCIIOJIb30BAHUH OCHOBHBIX 3aKOHOB (DU3UKH C [PYTUMHU 3aKOHAMU
€CTECTBEHHOHAYYHBIX JUCIUILIMH B CBOCH MPOPECCHOHATBHON AEATEIbHOCTH, IPUMEHSThH METObI MATEMATHYECKOTO aHAITH3a U
MO/JICTUPOBAHHUS, TEOPETHUYECKOTO U IKCIIEPUMEHTAIILHOTO UCCIICIOBAHMS.



Xumus

AHHOTALUSA:

Kypc "Xumus" pa3zpaboran ¢ 1esibio GOpMHUPOBAHHS Y CTYJICHTOB €CTECTBEHHO-HAYYHBIX HAIPABICHUH 00IET0 XUMHYECKOTO
MHUPOBO33PEHUS U PA3BUTUS XUMUUECKOr0 MBIIIUIEHUS. BKiTto9aeT pa3aensl, HOCBAIIEHHbIE TEOPUU CTPOCHHS aTOMOB, TEOPUU
XMUMHYECKOH CBSI3H, 3aKOHOMEPHOCTSAM NPOTEKAHUS XUMHUYECKUX PEaKUH, TEOPUU PACTBOPOB, XUMHHU 3JIEMEHTOB U UX COCAUHEHHMH.
OCHOBHOE BHUMAaHUE YJEICHO YCTAHOBJICHHUIO CBSI3H MEX]ly CTPOCHUEM BELECTB U UX MPEBPAILICHUSIMH.

B sek1imoHHOM Kypce paccMOTpPEHBI 001I1e TEOpEeTHUECKHE OCHOBBI aHATMTUYECKON XMMUH, TIPEJICTABIIoNuNe 6a3y I
JTANTbHEHIIIEr0 0CBOEHUS IpeiMeTa. M310)keHbI MEeTO/Ibl KAUeCTBEHHOTO aHaJIN3a M TEXHHUKA ero BeinonHeHus. [TogpooHo
PaccCMOTPEHBI CIIOCOOBI BRIPAXKEHHUSI KOHIIEHTPALMH PAacTBOPOB. JaHa XapakTepuCcTHKa KOJMYECTBEHHBIX METOI0B aHanu3a. Hapsiny ¢
TUTPUMETPHUUECKUM M TPABUMETPHIECCKUM METOIaMH TPEJICTABICHBI OCHOBBI 3IEKTPOXUMUIECKUX, CHEKTPOPOTOMETPUIECKUX H
XpomaTtorpadUIeckux METOJI0B aHanm3a. M3ydaeMbIii MaTepuan 6a3upyercs Ha Kypcax o0Ieii 1 HeopraHHIeCcKOH XUMUH.
JlabopaTopHbIE ¥ IPAaKTHIECKUE 3aHSITHS CIIOCOOCTBYIOT JIyUIIEMY YCBOCHHIO TEOPETHYECKOTO MaTeprarna. DKCIepUMEHTaIbHAs
paborta B mabopatopun GOPMUPYET Y CTYJCHTOB IIPAKTUIECKUE HABBIKK PAOOTHI C BENIECTBOM, XMMHUECKOH MOCY0H, yMECHIEM
(hopMyTHpPOBaTh U PEIIATh MOCTABICHHYIO 331a4H.

JlaboparopHele pabOThl ArOT MPAKTUIECKUE HABBIKH O OMPEAEICHHIO KaUeCTBEHHOTO COCTAaBa BELIECTBA APOOHBIM METOAOM
aHaJIM3a, IOMOTAI0T OCBOUTH TEXHUKY BBINOJHEHUSI TATPUMETPHUIECKOr0 aHanu3a. [IppobpeTeHHbIe 3HAHUS CTYAEHTHI MOTYT
HCIOJIB30BAaTh NPH BHITIONHEHUH MOJIEBBIX aHAJIN30B.

eab:

O3HaKOMHTh CTYACHTOB C TCOPECTUUCCKUMHU OCHOBaAMU o61ue171, HeOpFaHH‘IeCKOﬁ M aHaJIUTHYECKOM XuMuu. OCBOUTH TCXHUKY
BBITIOJTHEHU A KQYCCTBCHHOT'O aHAIN3a U TUTPUMCTPUICCKOIO aHa/Iinu3a.

3agaun:

3HaTh:

- OCHOBHBIC 3aKOHBI XMMHWH; IMETh IIPEJICTABIICHIE O COBPEMEHHOM CTPOCHHHU aTOMa, CTPYKTYpE BEIIECTBA; XHMUYECKHAE CBOHCTBA
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTUHCHUH; IMETh MPEICTABIICHIE O HATIPABICHUH MPOTEKAHMS XUMAYCCKOH PEaKIid , O
COCTOSIHAY XUMHIYECKOTO PABHOBECHS M YCIIOBHSIX €TO CMEICHHS.

- TEOpETHIECCKHE OCHOBHI AaHATUTHIECKON XMMHUH; 3aKOH ASUCTBH Macc; 3aKOH pazbasieHus OcTBaIbIa; MATEMaTHIECKOE
BEIpaKEHUE BOAOPOIHOTO ¥ THAPOKCHIBLHOTO TTOKa3aTelel, HOHHOW CHIIBI pacTBOPA; PABHOBECHE MEXXIY KUIKOW M TBEpIOH (azamu,
MIPOU3BEACHNE PACTBOPUMOCTH; CIIOCOOBI BRIPaXCHUSI KOHIIEHTPAIIMH PACTBOPOB; PACUETHl B THTPUMETPHUECKIX METO/IaX aHAN3a.

VYmerTs:

- COCTABJIATh YPaBHEHUS OOMEHHBIX XUMHUYECKUX PEaKIUN, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHA U PEAKITHI
KOMITJIEKCOOOPa30BaHuUs;, TPOBOAUTH PACUEThI 110 YPABHEHHSIM XUMUYECKUX PEAKINil (BBITHCIUTH MAacCy BEIIECTBA, MacCy pacTBopa,
KOHIIEHTPAIIUIO PAaCTBOPEHHOTO BEUIECTBA B pacTBOpe, pH pacTBopa), 3a71a4n ¢ M30BITKOM HIIM HEOCTATKOM BEIIECTBA, C
HpI/IMeHeHI/IeM Ta30BbIX 3aKOHOB.

- BBITIOJIHATH OCHOBHBIE OTIEpalliy JIJIsl IPOBECHMsI KAUeCTBEHHOTO aHaIN3a MOTYMUKPOMETOIOM; PACCUUTATh KOJIMYECTBO BEIIECTBA,
HE0OX0IMMOE JJIsl MPUTOTOBIIEHUS PACTBOPA C 3aJJaHHON KOHIIEHTPAIUEH; OCYIIECTBIATh PACUETHI, CBSI3aHHBIE C TIEPEXO0OM OT OJHUX
KOHLIEHTPALMI K IPYTUM; M0JIb30BAThCSl MEPHOM MMOCY IO ; MPABUIIBHO MMOJTOTOBUTH U 3AIIOJIHUTH OIOPETKY; BHIOPATH MOIXOISIIUHA
WHJIUKATOP; MPABUIILHO BBIMOJHATH OTCYET 00hEMa TUTPAHTA; BBIYHUCIIATH PE3YJIbTAThl TUTPUMETPUUCCKUX OTPEICICHUI.

[IproOpecTy HABBIKU: B OCYIIECTBICHUH KAYSCTBEHHOIO aHAJIM3a HEU3BECTHOT'O BEIIICCTBA; B OMPE/ICIICHHUH IISJIOYHOCTH U O0IIICH
JKECTKOCTH BOJIBI;, B PACUCTE PE3yJIbTATOB KOJMUCCTBEHHBIX OMPEICICHUN; B PEIICHIH PACYCTHBIX 3a]1a4; B 0(OPMIICHUU PE3yIhTaTOB
aHaJIM3a ¥ B IPABUJIBHOM BEJICHUU paboyvero KypHaa.

BJ'Ia)_'ICTI) 3HAHUSAMM O XUMHYCCKOMN mpupoaec MaTCpUuaIbHbIX 00BEKTOB U CIIOCOOEH MPUMCHATH UX NTPU PCHICHUN MPAKTUYCCKUX 3a4a4
B CBOCH HpO(beCCHOHaHBHOﬁ JACATCIPHOCTU B obnactu 6I/IOJIOFI/II/I, I'€OJIOIrnH, reorpa(pml " CMCIKHBIX HayKax.



IIP[(])[L)OBI)]C TEXHOJOI'MU AJIfl peIICeHUs NPUKJIAAHbIX 3a1a4

AHHOTAIMS:

Paborta ¢ JaHHBIMU: YMEHHE UX HAXOUTh, aHATTM3UPOBATh U MPEICTABIATH PE3yIbTATHI PAOOTHI - BAXKHBIN HABBIK B COBPEMEHHOM
mupe. Juctuminaa "L{udpoBble TEXHONIOTHH TS PEIICHHS MPAKTUIECKUX 33/a4" BXOJUT B MOJYJIb JUCIHUTUIAH U SBISCTCS
3aBepIIarouM 0JI0KoM. B pe3yibpraTe 0CBOCHUS MUCHHTUIHHBI CTYACHTHI CMOTY IIPUMECHUTH 3HAHUS, ITOTyYeHHBIE B IIpoIiecce
ocoeHust qucuuiuiaH "CoBpeMeHHbIe MU poBbIe TEXHONOTHN" U «COBpEMEHHBIC TEXHOJIOTHH aHAIIN3a JaHHBIXY», U PEIICHUS
MIPUKIIATHON UCCIIeOBATENbCKON 3a1a4un. CTyIeHTaM CMOTYT CaMOCTOSTEIIEHO MPOMTH IMyTh OT MOI00pa MaTepHuala 1o
MIPEJCTAaBICHUS PE3YJIbTATOB aHaJH3a B ITyOJIMIHOM IPOCTPAHCTBE.

Hean:

Lenb ocBOCHMS AUCIUIUTHEI - 0TPa0OTKa Ha MIPAKTHKE MOJTYYCHHBIX B paMKax paHee MPOiIeHHBIX MOy IeH 3HAHUI U HABBIKOB
paboTHI ¢ COBPEMEHHBIMU KOMITBIOTEPHBIMH TEXHOIOTHUAMH IS PELICHNS UCCIIeI0BATEIbCKHX 3a/1a4.

3anauu:

3/1eCh U3YUCHUS TUCIUILIHHEI SBIISIOTCS:

- MPUMEHECHHE Ha MPAKTUKE U OTPAOOTKA HABBIKOB PA0OTHI C COBPEMEHHBIME PEIICHUSMH B 00J1aCTH T07100pa, 00pabOTKH U aHATH3a
MaTEepPHUAJIOB UCCIICAOBAHMS,

- HCTIIOJIb30BAHUE COBPEMCHHOTO HHCTpyMeHTapus Python ais aHanu3a JaHHBIX B paMKaX PEHICHUS MPUKIATHBIX UCCICI0BATEIbCKIX
3a7ad4;

- MPHOOPETEHUE HABBIKOB BU3YalIU3aIMH PE3YJIGTATOB UCCICIOBAHUN M UX MPECTABICHUS B ITyOJIUYHOM TOJIC.



IKkoJ0rus

AHHOTaANMS:

B kypce paccmaTpuBarOTCsl OCHOBHBIE MOHSATHS, IPABUJIA, 3aKOHBI M MOZEININ YKOJIOTUU U HAYYHbIE OCHOBBI PAllMOHATBHOTO
MIPUPOAONIOIB30BaHus. ONpeaensaoTcs peAMET, IPUHLHUIIBI U CTPYKTYpa 3K0JIOTUU. M31araioTcs OCHOBBI ayTAIKOJIOTUH, SKOJIOTUH
TIOITYJIAIIAH, CHHAYKOJIOTHH U yUeHHS 0 Onocdepe. BBOIATCS OCHOBHBIC MTOHATHS H TEPMHUHBI, HCTIONB3YIONIHECS TIPU (POPMHUPOBAHUH
Hay4HOU OCHOBBI PALIMOHAIIBHOTO IPUPOONONb30BAHUSL.

Heasn:

Lenbro IUCIUTUIMHEI SBIAETCS POPMUPOBaHKE y OYIAYIIHNX CIICIIATICTOB 3HAHUH 0 PyHAaMEHTAIBHBIX 3aKOHOMEPHOCTSX,
HEOOXOAUMBIX JUIS IPUHATHS ONTUMAIIBHBIX PEIICHUH B YCIOBHUSAX IKOJIOTHYECKOTO KPHU3HCa U YACHEHNE OCOOCHHOCTEH
9KOJIOTHYECKOTO MOIX0/1a K TIO3HAHUIO OHocepsl, 6a3upyronerocs Ha CoeTMHEHNN ONOIOTHYECKUX KOHIIEIINHA ¢ KOHICTIIHIMH,
METOJaMH M 3aKOHAMH JPYTUX €CTECTBCHHBIX HAYK; IPUMEHEHHUE B MIPAKTUICCKOM NESTEITBHOCTH 3TOH HHTETPHPOBAHHON
€CTeCTBEHHOHAYYHOW AUCIUIUINHBI IIPH PEIICHIH POOIeM eCTECTBEHHOHAYYHOTO MPOQIIIS.

3anauu:

1. ®opMupoBaHUe 3HAHUI 00 OCHOBHBIX TCPMHHAX, TOHATHIX U MOJIEISAX OOIICH SKOIOTHH.

2. ®opMHpOBaHUE 3HAHUI O HAYYHBIX MIPUHITUIIAX HATYPOJIOTHH; MEpaX yIyUIICHHUs Ka4eCTBa OKPYIKAIOIICH CpPelibl, paIHOHAIEHOTO
MIPHUPOJIOMIOIB30BAHUS 1 OCHOBAX YKOJOTHYECKOTO TIPaBa.

3. ®opMupoBaHHEe MPEACTABICHUI O B3aUMOCBSI3U M B3aMMOOOYCIIOBIICHHOCTH SIBJICHUHN MPOTEKAIONINX KaK B OHocdepe, Tak U B
CHUCTEME O0IIECTBO-TIPHPOIA.

4. ®opMHpOBaHUE MPEICTABICHUN O COBPEMEHHBIX MPOOJIEMaX aHTPOIIOTCHHOTO U3MEHEHUS OKPYIKAFOIIEH MPUPOTHON CPEbI U
MyTAX PAllMOHATHHOTO HCIIOIB30BAHUS IIPUPOIHBIX PECYPCOB U UX OXPaHBI.

5. ®opMUPOBAHUE HABBIKOB TOHUMAHUSI, U3JI0KEHHS M KPUTHUECKOTO aHami3a 6a30BOi nHPOpMAIUU B 00JIACTH IKOJIOTHU U
PaLMOHAIILHOTO PUPOIOIOIb30BAHNS.

6. ®opMUPOBaHUE yMEHHUS IPABUIBHOTO PUMEHEHHUS 0a30BbIX MOHATHH PAlMOHATBHOTO MPUPOIOOIb30BaHuUs (KaaacTp,
9KOJIOTMYECKUI MOHUTOPHHT, OL[CHKA 3KOJIOTMYECKOT0 PUCKA, HOPMUPOBAHHE KAueCTBA OKPYIKAIOIICH CPeJIbl, SKOJOTHIECKHUil yiepo,
9KOJIOTUYECKasl MACIIOPTU3ALIMS, ATTECTAIHS, IKCIIEPTH3a) B MPAKTHYCCKOM ACATSIHHOCTH.

TpebGoBaHus K YPOBHIO OCBOEHMSI COTEPKAHUSA:

- JleMOHCTpHUPYET 3HAHUS O MPEIMETE U CTPYKTYPE FIKOJIOIMUECKOTO 3HAHUSL.

- meet npeacrabnenne 00 3KOJIOTHYECKOM Pa3HOOOPa3uu OpraHM3MOB, 0OCOOCHHOCTSIX UX CTPOSHHUS ¥ (YHKIIHOHHPOBAHUSI.

- eMoHcTpHpYyeT 3HaHus B 0011acTh (pakTopHanbHON 3Kosioruu. ViMeeT npeacraBiieHHs 0 pecypcax M peCypCHbBIX IpaBHiIax.

- NImeeT npeacraBieHre 0 KOHLIEHIUIX 3KOJIOTHYECKOH HUIIH, MOIYJISIMU, COO0IIeCTBa.

- HemoHCcTpHpyeT 0a30BbIC 3HAHUS O CTPYKTYPE, OCHOBHBIX XapaKTEPUCTHKAX M JTHHAMHUKE MOMYJISIIHUNA, OHOTCOI[CHO30B, YKOCUCTEM.
- leMoHCTpHpYyeT 6a30BbIe 3HAHUS O CTPOCHUH, (YHKIIMOHUPOBAHUH U TEHJICHIIUSIX Pa3BUTH OHOCchepshI.

- leMoHCTpHpYyeT 6a30BbIC 3HAHMS O HAYYHBIX OCHOBAX PALMOHAIBHOTO TIPHPOJIOIOIB30BaHUS.

- leMoHCTpHpPYET YMEHHUE MTPAaBUIILHOTO ITPUMEHEHHsT 0a30BbIX MOHATHH PAIIMOHAIBEHOTO ITPUPOIOTIONH30BAHMS TIPH 00CYKICHUH
MPaKTHYECKUX 33124 OXPaHbl OKPYIKaroLel cpe/ibl.



AHaToMus YeJIoBeKa

AHHOTALUSA:

AHatoMus SBJISIETCSI OTHOM M3 (hyHIaMEHTAIbHBIX JUCHUILIMH B CHCTEME OMOJIOrNYecKoro o0pa3oBaHusl. JTa JUCHHUIUINHA SBISETCS
€IMHCTBEHHOH, KOTOpas IIMPOKO 3HAKOMHT Oy rymiero 61oJiora co CTpOCHHEM YeIoBeKa. AHATOMHUS YeJIOBEKa — 3TO
Mopdostornyeckas TUCIUILINHA, KOTOpasi U3yJaeT CTPOCHUE OPTAaHOB M CHCTEM OpraHn3Ma YeJoBeKa He TOJIBKO Ha
MaKpOCKOIINYECKOM, HO TaKkKe Ha MUKPOCKOIIMYECKOM YpoBHAX. COBpeMeHHas! aHaTOMUS SIBIsieTCs] (PyHKIMOHAIIBHOM, TaK KakK
n3y4yaeT CTPOEHHE OPTaHOB M CHCTEM BO B3aHMMOCBSI3H ¢ (QYHKIMEH. AHaTOMUS PacKphIBaeT BakHEeHIIHEe 001meOnonornieckne
3aKOHOMEPHOCTH, Pa3BUBAET MBIIICHNE OYAYILETO CIIEIHAINCTA, BOOPY)KACT 3HAHUSIMH O CTPOCHUH Tella YeJIOBEKa, PACKPHIBAET
CBSI3M OpraHM3Ma C BHEIIHEH cpejoi. AHATOMMS YeJIOBEKa CIYXKUT (PyHIaMEHTOM psifia Ba)KHEUIINX OMOJIOTMYECKUX TUCIUIUINH:
(U3HONIOTHH, CPABHUTENEHON aHATOMUH, aHTPOIIOJIOTHH, THCTOJIOTHH, 3MOPHOJIOTHH ¥ TECHO CBsI3aHA ¢ HUMH. B Kypce npencraBieHs!
OCHOBHBIE CBEICHHS O CTPOCHUH OPTaHM3Ma YeJIOBEKA C yUETOM COBPEMEHHBIX HAYYHBIX TOCTIKCHNI aHATOMUH, (DH3HOIOTHA U
THCTOJIOTHH. B mpolecce H3y4eHns: aHaTOMUH YEIIOBEKA OMHUCHIBAIOTCSI BO3PACTHBIE, TIOJOBbIE U HHIMBHyaIbHBIE aHATOMHYECKUE
ocobeHHoCTH YenoBeka. J{aéTcs xapakTeprucTHKa Hanbolee pactpoCTpaHEHHBIX AHATOMUIECKAX aHOMAJIHH.

Hean:

[ens Kypca — 03HAKOMHTH CTYACHTOB-OHOJIOTOB CO CTPOCHHUEM OPTraHU3Ma YeJI0BEKa, OTACIBHBIX CHCTEM U OPTAHOB C YYETOM
BO3pPACTHBIX, IMOJOBBIX U UHIAUBUAYAJIBHBIX 0CO6CHHOCTGI>’I. HOqueHHLIe B XO0A€ OCBOCHUA AUCHUILIIMHBI 3HAHUA MOTYT OBITH
HCIIOJIb30BaHBI IIPU PEIICHUU HAYYHO-UCCIICIOBATEIBCKUX U IPUKIIATHBIX 33/1a4 KaK B 00JIACTH aHATOMUH, TaK U B CMEXKHBIX 00JIacTsIX
OMOJIOTUH U TICHXOJIOTHH.

3agaumn:

- O3HAaKOMUTH CTYJEHTOB C COBPEMEHHBIMU METOJIaMU U3yUEHHUsI aHATOMUU YEJIOBEKa;

- 0030p OpraHMu3Ma YeIOBEeKa 110 CHCTEMaM OPTaHOB;

-H3y4YCHUE OCOOCHHOCTEH CTPOCHHSI OTIOPHO-IBUTATEIFHOTO aIapara;

-M3y4YCHUE CIDIAHXHOJIOTHUH, B TOM YHCJIEe CHCTEM KPOBETBOPECHHUS H UMMYHHUTETA;

-M3y4YCHUE HEPBHON CHCTEMBI H OPTaHOB YYBCTB;

- (hopMupoBaHHE TIpeACTABICHHUI O CBSI3M CTPYKTYPHI B (YYHKITHU;

- I3y4EHHUE BO3PACTHBIX, TIOJOBBIX H WHAWBHAAYAIbHBIX aHATOMHIECKAX 0COOCHHOCTEH YeoBeKa.

Tpe0doBaHus K YPOBHIO OCBOCHMS COAEPIKAHMSA:

HUMETh IIPECTaBICHNUE!

* 0 IPUHLIMIIAX PA3BUTHU OPraHOB M CUCTEM OPTraHOB YEJIOBEKa B XOJI¢ OHTOT€HEe3a

* COBPEMEHHBIX CIIOCO0aX UCCIIEJOBAaHHS B aHATOMUU

* 0 HauboJee pacrpocTpaHEHHBIX aHATOMHYECKUX aHOMAJIHSAX

3HATh!

* TororpadmIo OTACIBEHBIX OPTaHOB U CHCTEM OPI'aHOB

* aHATOMHYECKUEC OCOOCHHOCTH OTACITBHBIX OPTaHOB U CHCTEM OPTaHOB, UX MOJOBYIO H BO3PACTHYIO H3MCHUUBOCTh

* AHATOMUYECKYIO TEPMHUHOJIOTHIO 1 HOMEHKJIATYPY, B TOM YHCJIE JIATUHCKYIO

YMETh:

* OPUEHTHPOBATHLCS B TOMOTPa(UU OPraHOB U CUCTEM OPT'aHOB HA MYJIsDKaX, IUIAHIIETAX, MpernapaTax

* OIUCHIBATh AHATOMUUYECKHUE CTPYKTYPHI C UCIIOJIb30BAHUEM CIEIHATIbHON TEPMUHOJIOTHUH U JATUHCKOW HOMEHKJIATYPBI.
* HCIIOJIB30BATh TIOTYYCHHBIC CBEICHHS TP CAMOCTOSTSIFHOM PEIICHUH KaK TEOPETUICCKHX, TaK M MPHUKIIAJTHBIX 33189



buosorus KieTku

AHHOTANMUA:

C y4eToM COBpEeMEHHBIX TOCTIKEHUI HayKH pacCMaTprBaIOTCsl BOIPOCHI MOJIEKYJISIPHOI OCHOBBI )KHBOW KIIETKH (O€JIKOB, YIIICBOAOB,
JIMIU/I0B, HYKJIENHOBBIX KUCIOT). Ocoboe BHUMaHHUe yaemnsieTcs mpobiemaM ONOIHEPreTHKH, (PepMEHTAaTHBHOI'O KaTalu3a, PeryJsiuu
MeTabosIn3Ma, MOJIEKYJSIpHOH O0ModH3nKN OMONONINMEPOB, 0COOEHHOCTSIM MEXMOJIEKYIISIPHBIX B3aUMOJICHCTBHN, CTPYKTYpHO-
(YHKIIMOHAIBHON OpraHu3alui MeMOpaH, TPaHCIIOPTY BEIIECTB M OMo3IeKTporenesy. JlatoTces npencrasieHus o onodusuke
MBIIIEYHOI'0 COKPAIIEHHs, TIEPBUYHBIX (POTOIPOLIECCaM.

Ha nabopaTopHBIX 3aHATHSAX OCBAaMBAIOTCS OCHOBHBIE KAYECTBEHHBIE U KOJIMYECTBEHHBIE METO/IbI OMOXUMHUUYECKOTO U
6nodusnueckoro ananusa. IHTepakTHBHBIE (HOPMBI Ta00PATOPHBIX 3aHATHH (3AIMUTHI PE3YJIBTATOB, TUCKYCCHH, IPE3CHTAIINN
JIOKJIaJI0B TI0 3aJaHHBIM TEMaM H Jp.) CIIOCOOCTBYIOT MPHOOPETEHNIO HEOOXOJUMBIX YMEHHH 1 HABBIKOB, 4 TAKXKE PA3BUBAIOT
OMOJIOrN9IECKOE MBIIUICHHE.

.The discipline purpose is formation at students of representation about a live cage as about system of the interconnected chemical
reactions, proceeding from knowledge of structure and properties of the major biopolymers, a role of enzymes in chemical
transformations into wildlife, a role of matrix biosynthesis as ways of maintenance of variety of cellular structures. Taking into account
modern achievements of a science questions of static and dynamic biochemistry of proteins, carbohydrates, lipids, nucleinic acids and
biologically active substances are considered. The special attention is given to bio-energetics problems, enzymes catalysis, metabolism
regulation. Representations about the organization of genes, the basic ways and stages of carrying over and realization of the genetic
information through system of biosynthesis of protein are given. On laboratory researches the basic qualitative and quantitative
methods of the biochemical analysis accustom.

Interactive forms of laboratory researches (discussion, to presentation of reports on the set themes, etc.) promote acquisition of
necessary skills, and also develop biochemical thinking.

Hean:

(hopMHpOBaHKE Y CTYICHTOB TCOPETHUECKUX MPEACTABICHNI O KAYeCTBEHHOM OTIIMYNH KUBOTO OT HEXKUBOTO Ha MOJICKYJISIPHOM U
KJIETOYHOM YPOBHE M YMCHHS NIPUMEHSTH UX B aHAJIN3€ BAKHEUITNX OMOJIOTHYECKUX HPOIIECCOB.

3apaun:

1. PaccMOTpeTh BONPOCH! MOJIEKYJISIPHON OCHOBBI U MEXaHU3MBbI KH3HEACATEIBHOCTH MPOKAPHOTUYECKON M DYKapUOTHYECKOH KIETKH.
2. Y nenuth 0cob0oe BHUMaHHe podiieMaM OMOdHEPreTHKH, ()ePMEHTATHBHOTO KaTalnu3a U Peryyisinun Metaboan3ma.

3. Jlatb npencraBieHus 00 OCHOBHBIX MYTSX M ATAIlax pealn3aliiy FreHeTHYecKoi nHdopManum n cucteMbl OMOCHHTE3a OenKa.

4. OxapaxTepr3oBaTh OMOPHU3UKY (OTOONOIOTHUECKHX MTPOLIECCOB, TPAHCIIOPTA BELIECTB Yepe3 MeMOpaHy 1 OMO3JIeKTpOoreHesa.

5. Ha ocHoBe nosyueHHBIX 3HaHUH chOPMHUPOBATH MOJICKYIISIPHYIO JIOTHKY HBOTO.

6. [IpuMeHATs COBpeMEHHBIE KCIIEPUMEHTAIBHBIE METOABI PA0OTHI ¢ OMOJIOTHYECKHMMHU 00BEKTaMH B JIAOOPATOPHBIX YCIOBUSIX



buoaorus Pa3MHOKCHUA U PAa3BUTUH

AHHOTANMUA:

JlanHast yueOHasi TUCIMIUIMHA SBIISICTCS OJHOM U3 (YHIAMEHTAIBHBIX OMOJIOTHICCKUX HAYK, U3YYEHUE KOTOPOH HEOOXOAUMO IS
(hopMHUPOBaHUS IIETOCTHOTO OMOJIOTMYECKOTO MBIIIUICHHS. 3HAHUE e€ SIBISACTCS OJHUM U3 YCIOBUH MOHMMAaHUS OHOJIOTHYECKOTO
pa3HooOpa3ue U OJHHUX W3 [NIABHBIX MMPOSBICHUHN )KU3HU — CAMOBOCIIPOM3BOJICTBA U caMooopranu3anun. OHa JODKHA TO3BOJIUTH
COCTaBUTH IIPEJCTABICHHE O Iporiecce GOPMUPOBAHISI BCEX YPOBHEH HepapXHUIecKOi OpraHu3alid MHOTOKIETOYHOTO OpraHu3Ma.
Wzydenue 3TOM TUCIMILINHEI JJOTHYECKH CIeIyeT HEITOCPEICTBCHHO 32 U3YICHUEM yUeOHBIX TUCIHUILINH «boTaHuKay, «30010THD),
«ITutonorusy, «'uctonorusy, «UenoBek», « PU3NOIOTHS YSTOBEKA U )KUBOTHBIX», TaK JJIA €€ OCBOSHUS HEOOXOMMO 3HAHUE ITUX
IHCLMILIMH, a TaKKe 00IIMX 3HaHUH 110 «Pusuke» u «Xumuny. W sBisercs HeoOX0UMBIM 3BEHOM JIJIs1 IOHUMAHUS
0011e0MOIOTHYECKIX 3aKOHOB, PACCMAaTPHUBAEMBIX B TIOCICAYIOMINX OMOIOTHYECKIX TUCIAIIINHAX.

Hean:

Llenplo Kypca ABISEeTCS H3yYeHUE IPOLIECCOB, SBILIOIINXCS YHUBEPCATBHBIMH VIS BceX (POPM SKU3HU — BOCIIPOU3BOACTBA U
WHIIMBHUYAILHOTO pa3BuTHsl. Kypc 3HAaKOMHT CTYJIEHTOB C OCHOBHBIMH (hOpPMaMH BOCIIPOM3BOICTBA U UX O0YCIOBICHHOCTBIO,
3M6pI/IOHaJ'H)HBIM Pa3BUTHEM MHOT'OKJICTOYHBIX JKUBOTHBIX, MEXaHU3MAaMH OHTOT€HE3a, paCCMATPUBACT €0 B3aMMOCBSA3b C
¢uorene3om.

3anauu:

OCHOBHOI 3aj1aucii Kypca sSBISeTCS BRIPa0OTKa Y CTYICHTOB HAYYHOTO MPEICTABICHHUS 00 YHUKAIBHBIX CBOHCTBAX KUBOTO —
CaMOBOCIIPOU3BOJAMMOCTH M CAMOOPTaHU3aINK. B pe3ynbraTe 0CBOCHHS JAHHOW AUCIIUTLTUHBI CTYICHTHI TOJKHEIL:

- MOJTYYUTh CUCTEMATH3HPOBAHHOE MPEACTABICHUE O Pa3HOOOpa3uK U 00YCIIOBICHHOCTH MPOIECCOB BOCIIPOM3BO/ICTBA;

- 03HAKOMUTHCSI ¢ (PCHOMECHOJIOTHEH IMpoIlecca OHTOICHEe3a MHOTOKJICTOUHBIX JKUBOTHBIX;

- COCTaBUTH MPEJICTABICHUE O MEXaHU3MaX OHTOTeHE3a,

- YSICHUTh MECTO OHOJIOTHH OHTOTEHE3a B CUCTEME €CTECTBEHHOHAYYHOTO 3HAHUS;

- MOJIYYUTh HABBIKK MHKPOCKOMUYECKOTO HCCIIEIOBAHIS POLIECCOB OHTOreHE3a.



BuopasHoodpa3ue BojgopocJieii u rpudos

AHHOTALUSA:

ConeprkaHue AUCIUIUIMHBI OXBAThIBAET KPYT MPOOJIEM, CBSI3aHHBIX C H3yYEHHEM MaKpoO- H MUKPOCTPYKTYPBI, OHTOTI€He3a,
MHOT000pa3us, Kilaccu(pHuKaluy Bogopocield 1 rpiu0oB. I3yueHne MaTeprana oCcyecTBISETCS B X0/1€ TPOBEICHNS 1Tab0paTOPHBIX
paboT B ayJUTOPHAX U SKCKypCHI Ha BOZOEMBI U B Jieconapku ropona. [Ipeamnonaraercs uccienoBanme u cpaBHEHHE
O6nopa3Ho00pa3us BOAOPOCIel pa3indHbIX BOJOEMOB T. [lepmu 1 oKkpecTHOCTEH, POBEJCHHE TAKCOHOMUYECKOTO aHAJIN3a,
BBISIBJICHHE OCHOBHBIX KOJIOTHUECKHX I'PYIIT BOJOPOCIeH. 3HaUNTEeIbHOE BHUMAHNE YACIACTCS U3YUeHHI0 OHMopasHooOpas3us rpuooB
1 rpruOOI0100HBIX OPIraHU3MOB: BBISIBIICHHE BUOBOTO COCTaBa MaKpO- M MUKPOMHIIETOB, a TAKXKe JINXEHU3UPOBAaHHBIX T'PHOOB;
CpaBHEHHUE HKOJIOTO-TPO(YUIECKUX TPy IPUOOB pa3HBIX OMOTEOLEHO30B; ONpPE/IeIeHIE BHIOBOTO COCTABA U CBOMCTB ChEJOOHBIX U
SITOBUTHIX TPHOOB; 3HAKOMCTBO C Pa3HOOOpa3neM Mapa3suTHIECKUX TPUOOB M METOJaMH OOPBOBI C HUIMH, BEISIBIICHUE PEIKUX BHUIOB,
HYXJIQIOIIXCSI B OXPaHe.

Hean:
dopmupoBaHKe Y CTYJICHTOB CUCTEMBI 3HAHUI 0 OMOPa3HOOOpa3HK, TAKCOHOMHHU BOAOPOCIIeH U I'PHOOB, X YYaCTHH U POJIU B
JIKOCHCTEMAX 3EMIIH.

3apaun:

1. OcyuiecTBiIeHHE B3aUMOCBSI3M MEX/y YCBOCHHEM 3HAHWH M OBJAJCHUEM IIPAKTHIECKUM HaBBIKAMHU.

2. YriryGiieHne 3HaHUi 0 MHOT00Opa3ny, TAKCOHOMUYECKOH XapaKTEpHCTHKE, MAaKpO- M MUKPOCTPYKTYpe BOJIOPOCIICH U rpuboOB, NX
YYacTUH U POJIH B 3KOCHCTEMAX M MPAKTUYECKON IESTEIbHOCTH YEI0BEKa.

3. OcBoeHME METOI0B HAaOJIIOICHHUS, OTIMCaHus, cOopa N HAeHTH(UKAINH, KIaccu(pUKaM BOAOPOCiIel U TpuOOB. 3HAKOMCTBO C
paboroii mporpammsl Cell b, HeoOX0qMMOM TSI U3MEPEHUS CHIOP U JPYTHX MUKPOCTPYKTYp Ooprann3mMoB. OcBoeHne paboThI C
MeXTyHapOAHBEIMH 0a3aMu JaHHBIX — algaebase.org; indexfungorum.org; mycobank.org, a Takke ¢ pa3MUIHBIME OTIPEICIATEIIMA Ha
PYCCKOM M HHOCTPAHHBIX S3BIKaX.

4. ®opMHUpOBaHHE €CTECTBEHHOHAYYHOTO MUPOBO33peHus. OBlIaIcHHEe METOAaMH CPABHEHHSI OOBEKTOB Pa3HBIX OMOTe€OIICHO30B.

5. ®opmynupoBaHUe IPOOIEMBI, 3aa4 U METOJJOB HAyYHOTO MCCIIEJOBaHUS; TIOJyYeHHE HOBBIX JIOCTOBEPHBIX (JAKTOB HA OCHOBE
HaOJIOICHUH, OITBITOB, HAYYHOTO aHAJIM3a SMITMPHYECKUX JaHHBIX; pedeprpoBaHHe HAyYHBIX TPYIO0B, GOPMYIUPOBAHUE BEIBOJIOB U
MPaKTHYECKUX PEKOMEHIANI Ha OCHOBE PENPE3CHTATHBHBIX M OPUTHHAIBHBIX PE3yJIbTaTOB HCCICIOBaHHHI.



boranuka

AHHOTaNMS:

Boranuka - 6a30Bas KOMILICKCHAS JUCIUILTNHA, PACCMATPHBAIOIIAS ITUPOKUIA KPYT BOMIPOCOB, CBSI3aHHBIX C H3YYCHUEM MaKpo- U
MHUKPOCTPYKTYPBI, OHTOTEHE3a, MHOT000pa3Hs, IPOUCXOXKICHHS U KIACCU(PHUKAIIMU BOJOPOCIICH U BEICIINX PACTCHUHN, UX YIaCTHS U
POJH B SKOCHCTEMAX U MPAKTUICCKOH NesTeIbHOCTH YeJI0BEKa.

Wzydenune TeopeTHIecKOro MaTepraa JOTOTHICTCS 3HAHUAMHE, TOJTYYCHHBIMU B XOJI€ IIPOBEIICHHUS JTaA00OPaTOPHBIX padoT.

B pesynbprare H3y4eHus TUCIUILINHEI CTYICHTHI MTOYYar0T HABBIKA PA0OTHI C MEKPOCKOIIYECKUM 000pyIOBaHUEM H Pa3HOOOPa3HBIM
PaCTUTENFHBIM MaTEPHAaIOM, OCBAMBAIOT METOIBI Pa0OTHI ¢ O0TAHUIECKAMHU 0OBEKTaMH U OOTAHUYECKUMU KOJUICKITUSIMHE, 3HAKOMSTCS
C pa3HOOOpa3ueM pacTeHH, 0COOCHHOCTSIMH UX CTPOCHUS, CHCTEMATHKH U KIaCCU(PUKAINH, POITU B XKU3HH YEIIOBEKA U B
9KOCHCTEMaX 3eMIIH.

Hean:

dopmupoBaHKHEe CUCTEMbI 3HAHHI O BOJOPOCIISIX M BBICIINX PACTEHUSAX, MX BHEITHEM M BHYTPEHHEM CTPOCHHH, KJIACCUPHUKAIIH,
YUYaCTHH U POJIM B IKOCUCTEMAX 3eMIIN JUIs JaibHeliel npoecCHOHaIbHONM 1 HAyYHOH JIESITENbHOCTH.

OOyueHre MPaKTUUECKUM HaBbIKaM pabOoThl ¢ OOTAHUUECKMMHU 00BEKTaMH ¥ COBPEMEHHBIM 000pYI0BAaHUEM ISl PEILICHUS
npodeCCHOHANBHBIX U HAYYHBIX 3a7a4.

3anauu:

1. [Tony4yuTh peACTABICHUE O PACTCHUH KaK IIEJIOCTHOM OpraHU3Me, €r0 MaKpO- U MHKPOCTPYKTYpE, U3MECHCHHSAX B XOZC OHTOTeHE3a
1 puUIoreHesa, oBlaieTh 00TAHUIECKOW TEPMUHOIOTHCH.

2. [Momy4yuTh M pacIMpUTh 3HAHUSA O MHOTO00pa3uu U Kiaccuukauu, (yHKIMOHUPOBAHUH U TIPOUCXOXKICHUN PACTCHUMN, X
YYaCTUH U POJIH B IKOCUCTEMAX M MPAKTUICCKOU JEATEIbHOCTH YEI0BEKa.

3. OBiajeTh HABBIKOM PA0OTHI C PACTUTEIBHBIM MATEPHATIOM U MUKPOCKOIIMYECKUM 000PYA0BAHUEM, & TAKIKE YMETh C UX
HCIIOJIb30BaHMEM aHATU3UPOBATh AHATOMHUYECKHE U MOP(OIOrHIECKUE CTPYKTYPhI PACTCHUIA.

4. OBnasieTh HABBIKOM OIPE/ICICHUS KPYITHBIX TAKCOHOMUYECKHX IPYII PACTEHUIT (OTAENIOB, KJIACCOB, KPYITHEHIIINX CEMENCTB
MOKPBITOCEMEHHBIX) 0€3 JIOMOTHUTEFHBIX HCTOYHUKOB.



BBejeHne B 0MOTEXHOJIOTHIO

AHHOTAIMS:

Wzydaemas TUCHHATUIMHA TACT MPECTABICHUE O OMOTEXHOJIOTHHU KaK HayKe M Kak cepe MPOMEBIIUICHHOW AESTEIEHOCTH, a TAKXKE O
CBs3H ()YHJJAMECHTAITFHBIX OMOJIOTHYCCKUX HAYK, TAKAX KaK MUKPOOHOJIOTHS, TCHETHKA, MOJICKYIIIPHAsT OHOJIOTHUS, OMOXHMHUS,
(PU3HOTIOTHS U JIP. C MPOMBIIUIEHHOCTHIO, CEBCKAM XO03SHCTBOM, MEAUIIMHON 1 0XpaHoi mpupoasl. L{enbio kypca siBisieTcst o0ydeHme
OCHOBHBIM pa3zzieliaM OMOTEXHOJIOTHH, BKJIFOUAIOIIee e¢ (yHIaMeHTAIbHBIE OCHOBBI, METOJIBI ICCIICIOBAHNUS; TCHETHICCKHE U
OMOXUMHUYECKUE OCHOBHI MTOTYYCHUS 00BEKTOB OMOTEXHOIOTHH, YIIPABICHHUS UX POCTOM H MPOAYKTHBHOCTHIO; 03HAKOMIICHHE C
OCHOBHBIMH HAaIPaBJICHUAMHI OMOTEXHOJOTHH U COBPEMEHHBIMI TCHACHIMSIMY €€ Pa3BUTHA. B mporiecce 0CBOCHUS AUCIIUTLTHHBI
CTYICHT JIEMOHCTPUPYET COBPEMEHHEIC TIPECTABICHUS 00 OCHOBAX OMOTEXHOJIOTUN M TCHHOW MH)KEHEPUH, a TAKIKE CIIOCOOHOCTH
OCBauBaTh HOBBIE TEXHOJOTMHU U MPUMEHSATH UX AJI1 IPOBEIEHUS €CTECTBEHHOHAYYHBIX HCCIIEI0BAHUM.

The discipline under study gives an idea of &#8203;&#8203;biotechnology as a science and as a field of industrial activity, as well as
the relationship of fundamental biological sciences, such as microbiology, genetics, molecular biology, biochemistry, physiology, etc.
with industry, agriculture, medicine and nature conservation. The aim of the course is to teach the basic sections of biotechnology,
including its fundamental principles, research methods; genetic and biochemical fundamentals of obtaining biotechnological objects,
managing their growth and productivity; familiarization with the main areas of biotechnology and current trends in its development. In
the process of mastering the discipline, the student demonstrates modern ideas about the basics of biotechnology and genetic
engineering, as well as the ability to master new technologies and apply them to conduct natural science research.

Hean:

Lemnbto Kypca siBisteTcst 00ydeHrne OCHOBHBIM pa3zesiaM OHMOTEeXHOJIOTHH, BKITIOUaromiee ee (yHJaMeHTaIbHBIE OCHOBEI, METOBI
HUCCICOAOBAHUA, TCHCTHYCCKUC U OMOXUMHWYECKHAE OCHOBBI TIOJTYYCHUS 00BEKTOB 6I/IOTGXHOHOFI/II/I, YIIpaBJICHUA UX POCTOM U
IIPOAYKTUBHOCTBHIO; O3HAKOMIIEHUE C OCHOBHBIMU HalIPABJICHUAMMA OMOTEXHOJIOTHH U COBPEMEHHBIMU TCHACHIIUAMU €€ Pa3BUTHA.
HOHy‘{CHHLIC 3HAHUS 110 AUCHUIIIINHE ABJISIFOTCS OCHOBOH pu pa60Te B OMOJIOTHYECKUX HAY4YHBIX OpraHru3aluiax 1o T€Mam,
HAMEIONUM TPaKTHYECKOE 3HAUYCHHUE, a TAaK)Ke Ha MPEANPHUATUIX MUKPOOHOIOTHIECKOH, (PapMaKoIOrHIeCKOH, MUIIEBON, XUMHIECKON
IIPOMBINUICHHOCTH U CEJILCKOT'O XOB}II\/'ICTBa, HCIOJIB3YIOIIUX 00BEKTHI OMOTEXHOJIOTHH.

3agaum:

- pacCMOTPETh UCTOPHUIO PA3BUTHUS, OOBEKTHI M METO/IbI OMOTEXHOJIOTUU M OMOTEXHOJIOTMYCCKUX HCCIICIOBAHHHUIA,

- chopMUPOBATH MPEICTABICHUE 00 OCHOBHBIX MEXaHU3MaX PEryJISIuU MeTab0JIM3Ma, BIUSIONINX HA MPOYKTUBHOCTE U

3¢ EKTHBHOCTh OMONIOTUYSCKUX OOBEKTOB;

- pacCMOTPETh OCHOBHBIC METOJIBI CEJICKIIMH U KOHCTPYUPOBAHUS KYJIBTYP-TIPOYIIECHTOB U OHOJICCTPYKTOPOB, TEHETHYCCKON U
KJICTOYHOW WH)KCHCPUH;

- IaTh MPEJICTABJICHUE O MPOIIEeCcaxX KyIbTHBHPOBAHUS U ()EPMEHTALINY, OTJICIICHISI, OYUCTKH U XPAHCHUS [IEIEBBIX MPOTYKTOB —
Oromacchel, OEIKOB, METa0OIUTOB H JP.;

- 03HAKOMUTH CTYJICHTOB C OCHOBHBIMH pa3jiejaMHy, HAITPABICHUSAMH U MEPCICKTHBAMHU PAa3BUTUSI OMOTCXHOIOTHH.

TpeGoBaHusi K YyPOBHIO OCBOCHHS COAEPKAHUS:

Wzydaemast TUCIATUIMHA TAaeT MPECTaBICHIE O OMOTEXHOIOTHH KaK HayKe B Kak c(epe MPOMBIIUICHHON AATEIbHOCTH, a TaKkKe O
CBsI3M (DyHIAMEHTAIIBHBIX OMOJIOTHYECKHIX HAYK, TAKAX KaK MUKPOOHMOIIOTHS, TCHETHKA, MOJIEKYIIIpHAsT OHOIIOTHS, OMOXUMHUS,
(U3NOTIOTHS U JIP. C IPOMBIIIUIEHHOCTBIO, CEIBCKAM XO03SHCTBOM, MEAUIIMHON W OXPaHOW IPUPOMBIL.

[TpomexyTOUHBIA KOHTPOJIb OCYIIECTBIISICTCS IIPHU IOMOIITH OIICHKH BBIIOJIHEHHSI KOHTPOJIBHBIX PadOT, MOATOTOBKH pedeparTos.
WTOTOBBII KOHTPOIIB: IMOO 3a4eT 1Mo OATBLHOW CUCTEME OIIEHKHU 3a paboTy B ceMecTpe; JIM00 3a4eT M0 BCEMY KypCy.

OcBoeHne coiepkaHus Kypca IpearoaraeT MpoBeAeHHE TPOMEXYTOYHOTO U HTOTOBOT'O KOHTPOJIS 3HAHUH.

B pesynprate n3y4eHus TUCIUILIHHEI CIICIIHATIHCT TOJDKCH:

- UMCTb MPEACTABIICHUE O TCHETUYCCKUX U 6I/IOXI/IMI/ILIGCKI/IX MEXaHU3Max pEryjaainuu akKTUBHOCTH (bepMeHTOB u MeTa6OJ’II/I‘IeCKI/IX
peakuui

- 3HaTb OCHOBBI OJIYYCHUA U C(bepbl HCIOJIB30BaHUA IMTPOJYKTOB 6I/IOTeXHOHOFI/II/I B COOTBETCTBUU C €€ OCHOBHBIMH HaIllpaBJICHUAMU,
OCHOBBI IIPOLIECCOB KYJIbTHBUPOBAHUS U (pePMEHTAIMN U OIYyYSHHUS IIPOAYKTOB;

- YMETh OIPEJICNIATh MPEMOYTHTEIBHBIC CIIOCOOB! KYJIbTHBHPOBAHUS OOBEKTOB, BBIJICIICHHUS U OYHCTKU MOJTYYaEMBIX MMPOJYKTOB;

- MPUOOPECTH HABBIKU BHIOOPA UCXOTHBIX KYJBTYP, & TAKIKE METOJIOB UCCIICOBAHMS U KOHCTPYHUPOBAHUS 00BEKTOB OHOTEXHOJIOTHH;
- 00namaTh 3HaHUEM c(ep UCTIONB30BaHUS MTPOAYKTOB OHOTEXHOJIOTHH.



BBeneHne B cneniuaabHOCTh

AHHOTAIMS:

B pamkax Kypca CTyICHTaM MpeIiaracTcsi 03HAKOMHUTHCS C IIMPOKUM CIIEKTPOM BO3MOXKHOCTEH s Oy Iymiei mpodeccnoHaIbHON
JIESITEFHOCTH OMOJIOTa, ITO3HAKOMUTHCS C Pa3IHNYHBIMU KAPhEPHBIMU TPACKTOPHSIMHU M BO3MOKHOCTSIMH TPYAOYCTPOMCTBA ITOCIIE
OKOHYaHUs 00y4deHus. Kpome Toro, B X0/1e M3y4eHUs TUCIUIDINHEI CTYJCHTHI 3HAKOMATCS ¢ OCOOCHHOCTSIMHU 00pa30BaTEIbHON CpeIbl
YHHBEpPCHUTETa, HOPMATUBHO-IIPABOBON 0a30i, TOTOBATCS K PEIICHUIO 33/1a4 B PA3IMYHBIX 00JIACTAX MPO(eCCHOHATEHON
JEeSTCIIbHOCTH.

CopeprkaHue QUCIUTUIMHBI TAKKE 3HAKOMUT O0YYAOIINXCS ¢ COBPEMEHHBIM PEACTaBICHUEM O Pa3HO00Pa3uH )KHUBOH MPUPOIBI U
COBPEMEHHOH cHCTEME OpraHMYecKOro Mupa. IloqHUMaloTCsl BOMPOCH! 3TUYECKUX HOPM HUCCIIEI0BATENI.

Hean:

(hopMupoBaHHe y 00YUAIOIIMXCS IEJOCTHOTO MPECTABICHHS O TIOJy4aeMoM 00pa30BaHUH M O BO3MOXKHOCTH Peaiu3alluy ceds Kak
CHELHUAaICTa [0C/Ie OKOHYaHHSI YHUBEPCUTETA.

3anauu:

- MO3HAKOMUTH 00YUAIONIMXCSI C 00pa30BaTEIbHOI CPEeIoN YHUBEPCUTETA M OHOIOTMYCCKOTO (PaKyyIbTeTa;

- c(hopMUPOBATH YETKOEC MPECTABICHUE 00 00Pa30BATENBHBIX MPOrpaMMax pealn3yeMbIX Ha OronorndeckoM dakymnerere [ITHUY;
- MO3HAKOMHUTH O0YYAIOMIUXCSI C COBPEMEHHBIMU YUCHUSIMH U KOHIICIIIHSIMHU B 00JIACTH OMOJIOTUYECKUX HAYK, C COBPEMEHHOM
CHUCTEMOW OPraHUYECKOTO MUPA;

- paccCMOTpPETh BOMPOCHI OMO3THUKHU, SKOJIOTHICCKOM STHKH COBPEMEHHOTO HCCIICIOBATES.



I'eneTnka u ceekumsi

AHHOTANMS:

Jucuuunza «['eHeTHKA U CeTCKIHs» SIBIACTCS 0a30BOH TUCIUTUITMHOW, H3YYaroIIeii 3aKOHOMEPHOCTH JIBYX OCHOBHBIX CBOWCTB
JKMBBIX OPTaHNU3MOB - HACJIECTBEHHOCTH U U3MEHYMBOCTH Ha MOJIEKYJIIPHOM, KJIETOUHOM, OPTaHU3MEHHOM U MOIYJIIHUOHHOM
YPOBHSIX OpraHU3alMM XKUBBIX OPraHU3MoOB. B mucnuminHe paccMaTpuBaeTcs pa3BUTHE KaK KIACCUYECKUX TaK, U COBPEMEHHBIX
MOJIEKYJISIPHBIX MEXaHU3MaX HacJIeJCTBEHHOCTU U HW3MEHUYMBOCTH, TEOPUS T€HA, CTPYKTYpa U OpraHu3alusi TeHoMa, MOJIEKYJISIPHbIE
MEXaHU3Mbl FEHETUUYECKUX MPOLIECCOB U PETryJISLUU JeHCTBUS TeHOB. KpoMme 3Toro, ocBenieHbl aclieKThl FTEHETUKH ONPENEIeHUs 10J1a,
MOJIEKYJISIPHOM T'€HETUKH, IOMYJIALUOHHAS T€HETHKA, TEHETUYECKUX OCHOB CEJIEKLIMH, TeHETUKH YEJIOBEKA, a TAKXKE y/IEJIEHO
BHUMaHHE Tpo0ieMaM MEeIUIIMHCKOW TeHETHKH, OCHOBHBIM METOIaM U TIEPCIIEKTHBAaM COBPEMEHHOH OMOTEXHOIIOTHH, TIOX0/IaM H
NPUHIMIIAM [€HETUYECKON MHKEHEPUH U IIPAKTHUECKOM ceNeKIMU. boblioe BHUMaHUE YIEIEHO Pa3BUTHIO COBPEMEHHBIX
TCHETHYECKUX U TEHOMHBIX TEXHOJIOTH, a TAaKXKe MPOoOJIeMaM U MPAKTHYECKIM aCTIEKTaM dKCIIPECCHU TEHOB U (PYHKIIMOHUPOBAHUS
reHoma. M3ydeHne TeopeTHIecKoro MaTepHala JOMOMHASTCS 3HAHISIMHA, TIOTy9IeHHBIMH B X0OZ€ MTPOBEACHUS T1a00paTOPHBIX paboT.

Hean:

(DOpMHpOBaHI/Ie CHUCTEMBI 3HAHUH O 3aKOHOMEPHOCTAX ABYX OCHOBHBIX CBOMCTB >XHBBIX OpraHM3MoOB HACJICACTBEHHOCTU U
N3MEHYMBOCTU HA MOJICKYJIIDHOM, KJIETOYHOM, OPTaHU3MCHHOM U MMONYJIAIIIUOHHOM YPOBHAX OpraHu3alu > XUBOTro, q)OpMI/IpOBaHI/Ie
I[EJIOCTHO-UHTETPATBHOTO BOCTIPUSTHS BXKHEHIIINX aCTICKTOB TEHETHKH, CEJICKITUH U 3BOJIFOIIUY JUTsI AbHEHINCH PO ecCOHaTbHOM
Y HAYYHOMU JIeSITeIbHOCTH.

3agauu:

1. ITosryunTh npeacTaBIeHUE O MaTEPHAIBHBIX HOCUTENSAX HACICICTBEHHOCTH U 00 YHUBEPCAIBHBIX 3aKOHAX HACIIEACTBCHHOCTH U
N3MEHYHBOCTH;

. OCBONTH METOANKU I€HETHYECKOTO aHAIH3A;

. O00OImUTE 3HAHUS O MTPHU3HAKAX, CLEIUICHHBIX C II0JIOM, O TCHETHKE OIPEAEIICHHS 10Ia;

. Tlomy4nTs 1 pacIIMPHUTh 3HAHUS O MOJIEKYJISIPHBIX MEXaHN3MaxX FTeHETHYECKUX IPOLIECCOB;

. IlomyunTs mpencTaBiIeHus 0 TEOPHH T€Ha, CTPYKTYPE W OPTaHN3aIMN TCHOMA;

. CucremMaTn3npoBaTh 3HAHMS 00 U3MEHYNBOCTH U €€ POJIM B SBOITIONNH XHUBBIX OPTaHH3MOB;

. IlomyunTs MpencTaBiIeHNE O TEHETHYECKUX OCHOBAX M METO/IaX CEJIEKIINH;

9. V3yunTh OCHOBHBIE 3aKOHOMEPHOCTH TIOMYJISLIHIOHHON T€HETHK;

10. TToryunTs IpeacTaBneHre 00 OCHOBHBIX METOJaX ¥ MEPCIEKTHBAX COBPEMEHHOH OMOTEXHOIOTHI, METOIaX W MPUHIIUIIAX TeHHON
UHKCHEPUH;

11. OcBoHTH HaBBIKK ¥ OCHOBHBIC IIPHUEMBI PEIICHISI TeHETUIECKUX 3a1ad.

0NN DNk~ W

TpeGoBaHHS K YPOBHIO OCBOCHHSI COMEPKAHUS:

B pesynbrate u3ydeHus qUCHUIUIMHBI CTYICHT JODKEH:

- 3HATh MPOSBIICHHS (YHIAMEHTATBHBIX CBOUCTB OPraHM3Ma — HACJIEICTBEHHOCTH M U3MEHYNBOCTH Ha BCEX YPOBHSIX OPraHU3aI[HH
JKHBOI0;

- UMETh MPEJICTABIICHUE O MOJIEKYJISIPHBIX OCHOBAX HACJIECTBEHHOCTH;

- UMETh MPEJICTaBIICHUE O CTPYKTYpE I'eHa, IPUHIIUIIAX U METOIaX TEeHETHUECKOTO aHATN3a,

- UMETh MPEJICTaBIICHUE O TCHETHKE TIOMYJISAIMN 1 YBOIOIUOHHOM T'€HETHKE, TEHETUKE YETIOBEKa, TEHETUUECKMX OCHOBAX U METO/1aX
CeJIEKILINY;

- UMETh MPEJICTaBICHUE O METO/IaX U MIPUHIIUIAX TCHETHYECKOW HHXEHEPUH, 00 OCHOBHBIX METO/IaX U MEPCIEKTUBAX COBPEMEHHOM
OMOTEXHOJIOTHH;

- YMETh pelnarh 3aj1auM [0 TeHETHKE U TPOBOIUTE aHAIN3EI PE3YIIBTATOB TEHETHYECKHMX UCCIIETOBAHMM.



I'eHeTHKa NPOKAPHOT U BUPYCOB

AHHOTANMS:

Juctummna «['eHeTHKa MPOKapHUOT U BHPYCOB» OPHUCHTUPOBAHA HA M3YYCHUC CTPOCHUS T€HOMOB MPOKAPHOT (OaKTepHii, apXxen) u
BHPYCOB, IPOIECCOB (DYHKIIMOHUPOBAHUS 3TUX OPTaHU3MOB Ha MOJICKYIIIPHO-TCHETUYECKOM ypoBHE. Kypc 3HAKOMUT CTYJICHTOB C
COBPEMEHHBIMHU MOJIEKYJIIPHO-T€HETUYECKUMHU METOAAMHU UCCIIEI0OBAaHUS NPOKAPUOT U BUPYCOB. M3yueHne TeopeTuuecKkoro
Marepuaa J0NOJHAETCS 3HAaHUSIMU, ITOJIyYEHHBIMH B X0/1€ IPOBEEHUS NPAKTUYECKUX 3aHATHH. B pe3ynbraTe u3yuyeHus: AUCHUILIMHbBI
CTYJCHTHI ITOJYYar0T HABBIKH PA0OTHI C HAYYHOU JINTEPATy PO, MOCBAMICHHON N3YYEHHIO MPOKAPHOT, BUPYCOB C HCIIOJIB30BAHUEM
COBpPEMEHHBIX MOJICKYJIIPHBIX MeTonoB uccienoanus JJHK u PHK, mprobperaroT 3HaHUSA 0 CTPOCHUH U (DYHKIMOHUPOBAHHIH
F€HOMOB IPOKapHOT, BUPYCOB.

Discipline focuses on the formation of common cultural competencies, professional competencies (improving knowledge and
formation of skills of analytical work in the field of genetics, molecular biology, microbiology, biotechnology). In the discipline deals
with the structure and properties of nucleic acids, mobile genetic elements, molecular genetic methods. Program of discipline provides
the following types of controls: the input control in the form of verbal questioning, boundary control in the form of verbal questioning,
writing tests, monitoring of individual work of students in written or verbal form. Attestation of assimilation of discipline is in the form
of examination. The total complexity of discipline development is 4 credits, 160 hours. Academic courses provide lectures (22 hours),
practical (36 hours) and 86 hours of individual work of students.

Heab:
@®opMHUpOBaHKE CUCTEMBI 3HAHUH O TEHETHUECKUX CTPYKTYpax MPOKapHoT, BUPYCOB M MOJIEKYJIIPHO-TEHETHUECKUX MEXaHN3MaXx,
obecrnieynBarOmMuX nX (yHKIIMOHUPOBAHUE, IS NaTbHEHIIEH MpodecCHoHaTFHON M MTPAKTHICCKOHN eI TETFHOCTH.

3apaun:

1. ITomy4uTs npeAcTaBICHUE O CTPOSHIH T€HOMOB IIPOKAPHOT B BUPYCOB;

2. ITony4yuTh U pacIIUPUTh 3HAHUS 00 OCHOBHBIX T€HETHYECKUX NpoLieccax, 00eceunBatoInX (yHKIMOHUPOBAaHHS IPOKAPHUOT U
BUPYCOB;

3. Ilomy4uTs IpeACTaBICHUS O MOJIEKYJIIPHO-TEHETHYECKUX METOaX MCCIEI0BAHUS MIPOKAPHOT U BUPYCOB.

4. OBnazieTb HaBBIKAMU PabOTHI C HAYYHOH JIUTEpaTypOoid, TOCBSIICHHOH U3YYEHHUIO IPOKAPHOT, BUPYCOB C UCIIOIL30BAHHEM
COBpPEMEHHBIX MOJIEKYIApHBIX MeTonoB uccienosanus JJHK u PHK.

TpeOoBaHNs K YPOBHIO OCBOCHHS COAEPKAHMSA:

B pesynbraTe n3ydeHus JUCHUIUIMHBI CTICIIMAINCT J0JDKEH ITOBBICUTH YPOBEHb 3HAHMH B 00JIaCTH TeHETHKH, MOJIEKYIIIPHOH
O1OJIOrNH, MUKPOOHOJIOTHH, OMOTEXHOJIOTHH, MIOJIYYNTh HOBBIE 3HAHUS B 00JIACTH MOJIEKYJIIPHON T€HETHKH, HAYYUTHCS TPAKTHYECKH
MIPUMEHSATH NOTYYEHHBIE TEOPETUYECKIE 3HAHUS ITPY YTCHUH U U3YYCHUN HAYYHOU JINTEepaTypsl (HaydHBIX cTaTel, 0030poB,
MoHoOTpaduii U T.11.), BEITOJHEHUH KYPCOBBIX M AUIUIOMHBIX PadoOT.

B pesynbraTe u3ydeHus JUCHUIUIMHBI CIICIIMAINCT JTOJDKEH:

-3HaTh OCHOBHBIE TTOHATHS ¥ TCHETHIECKNE TEPMHUHBI, pPACCMAaTPHUBAEMBIE IPH N3yUCHUH AUCIUTLINHEI;

-MMETb TIPEJICTABICHIE 00 OCHOBHBIX TEHETHYECKHUX MPOIIECCAaX B KIIETKE;

-3HaTh MOJIEKYJIIPHO-TEHETHUECKHE METOIbI, UCIIOIb3YEMbIE TIPH NCCIIEIOBAHUN TIPOKAPUOT U BUPYCOB.



I'eneTnuyeckuii aHajau3

AHHOTaNMSA:

B mucnuruimae OyneT paccMaTpUBaThCS TEHETHYECKAs 00YCIIOBICHHOCTD MIPU3HAKA U ONPEACIICHUE YHCIIa TEHOB, KOHTPOIHPYIOIIX
MIPU3HAK, CIIOCOOBI ONPEACTICHHUS JIOKAIU3AUU TCHOB, METO/IbI aHAJIM3a TCHOB M TCHETUYCCKUI aHAIN3 U3MECHUYNBOCTHU. | eHeTHYCCKUI
aHaJIN3 TI03BOJISIET YCTAHOBUTH T€HOTHIT OTACIHHBIX 0CO0CH U TeHETHUECKYIO CTPYKTYPY IMOMYJISIIUN, B TOM YHCJIE COPTOB PACTCHUH H
ITOPO/T )KAUBOTHBIX. JIOTHKa TEHETHYECKOTO aHaJi3a IMO3BOJISET PEIIaTh MPOOIEMBI OT YCTaHOBIICHHS (haKTa HAaCcIeJOBaHUS MPH3HAKA
IO OTIPEICIICHUS YNCIIa TEHOB, ICTSPMUHHUPYIOIIIX €T0, UX JIOKAIN3AIlUH U COCTABIICHHUS TCHETHUECKUX KapT.

The discipline will consider the genetic conditionality of a trait and the determination of the number of genes that control a trait,
methods for determining the localization of genes, methods for analyzing genes and genetic analysis of variability. Genetic analysis
makes it possible to establish the genotype of individual individuals and the genetic structure of populations, including plant varieties
and animal breeds. The logic of genetic analysis allows solving problems from establishing the fact of inheritance of a trait to
determining the number of genes that determine it, their localization and drawing up genetic maps.

Hean:
dopMHUpOBaHKUE OCHOB 3HAHHI O FTEHETHYECKOM aHAIHM3€ 3aKOHOMEPHOCTEH HACIIeIOBAHHUS.

3agauu:

. OCBOUTH OCHOBBI KJIACCHYECKOTO METOa TCHETHYECKOTO aHAIN3a.

. YMeTb onpenenaTs XapaKkTep HacleToBaHH.

. YMeThb BBIABIATH JOKAJIM3AINIO T€HOB B IPYTIINE CIEIUICHHUS.

. [IprnoOpecTy HaBBIKH OTPEAEICHUS MPOLIEHTa KPOCCHHIOBEPa U IOCTPOCHHUS TEeHETHIECKOH KapTHI.
. 3HaTh TeHETHUECKUE MEXAHU3MBI TIOJITIEpKAHUS OMOIOTHYECKOTO pasHOOOpa3usl.

. YMeTh NpOBOJAUTH TEHETUUECKUN aHAJIU3 COCTOSHUSA MOy IS,

. YMeTh paboTaTh ¢ TCHETHYECKUMHU 0a3aMH TaHHBIX.

NN N R W N

Tpeﬁonanml K YPOBHIO OCBOCHHUA COACPKAHUA:

1. YMeHHne ncnoip30BaTh TCHETHYECKUM aHAIN3 JUIA peIICHUSI KOHKPETHBIX 3a/1a4. 10 COXPAHCHUTIO 61/10pa3H006pa31/I;1.
2. YMeHue UCI0Nb30BaTh FTeHETUYECKHE 0a3hl JaHHBIX IJIs1 TCHETUYCCKOI'O aHaJIn3a.



T'ucrosiorus

AHHOTANMS:

Jucuumnnuna "T'uctonorus” nmpenHa3HaueHa JIjsl U3yYeHUs! CTPYKTYphl TKAHEW U OPraHOB OpraHKU3Ma YeIoBeKa U KUBOTHBIX Ha
MHUKPOYPOBHE, a TaKKe UX (YHKIUH ¥ B3aUMOICHCTBHA B opranu3Me. CTyICHTHI U3y4aT OCHOBHBIC METO/IBI U TEXHUKH UCCIICTOBAHUS
TKaHEH, a TAK)Ke OCHOBHBIC KIacCH(UKAINH U CBOMCTBA TKaHeH. [I03HAKOMSITCS C OCHOBHBIMHU THUIIAMH KJICTOK M TKaHEH, UX
CTPYKTYpoi 1 (yHKIHeH. OHU Tak)Ke U3y4aT OCHOBHBIC 3aKOHBI pa3BUTH TKaHEH M OPTaHOB U WX B3aMMOCBS3b B opranmsme. Kpome
TOTO0, CTYACHTHI U3yJaT METOIBI HCCIICJOBAHMUS TUCTOJIOTHICCKUX MIPETapaToB, OCHOBHBIC METOBI OKPAITUBAHUS U MAPKUPOBKH
KJIETOK ¥ TKaHEH, a TAKKe METOJIbI M3MEPEHUS U aHaJIN3a CTPYKTYPHBIX TapaMETPOB.

Wzydenune qucuuruimas! " wcTonorus" O3BONUT CTYIEHTaM HOJXYYHTh 0a30BbIC 3HAHUS B 00JIACTH TKAHEBOW OMOJIOTHH U
MHKPOCKOIIMYIECKOH aHATOMHUH, YTO MOXKET OBITH TIOJIE3HO IIPH ITPOBEACHNH HCCIIEIOBaHUH B 001aCTH MEIUIINHBL, (apMaKOJIOTHH,
OMOTEXHOIOTHN ¥ MOJIEKYJIIPHON OMOIOTHH.

B pesynbrate u3ydeHus JUCHUIUIMHBI CIICIIMAINCT JOJDKEH:

UMETH NPEICTaBICHUE O:

- OCHOBHBIX NIPUHLIUIAX TKAHEBOW OpPraHW3allMi MHOTOKJIETOYHBIX KHBOTHBIX;

- 0 IPOUCXOKACHUHU 1 BONIOLIH OCHOBHBIX THIIOB TKaHEH;

- 0 (hOPMUPOBAHUH UX B OHTOTCHE3E;

- OCHOBHBIX METOJIaX TUCTOJIOTNYECKUX HCCIIECT0BAHUIA;

3HATh!

- CTPOEHHE OCHOBHBIX THUIIOB TKaHEl;

- BBIIIOJIHSIEMbIE UMH (DYHKIIHH;

- MEXaHU3MBI OCHOBHBIX IIPOIIECCOB, OCYIIECTBIAEMBIX TKAHAMH I 00ECTICYeHUS KU3HEACATEIbHOCTH JKUBOTHOTO OPTaHU3Ma;
YMETh!

- CaMOCTOSATENLHO (POPMyYIMpPOBATH 3a]a4y THUCTOJIOTMYECKOTO CCIIE0BaHUS;

- BBICTPaMBATh JIOTUKY aHAJIN3a MPOLIECCOB, MPOTEKAIOIINX B TKAHSX;

- yMeTh 0TOMpAaTh (PaKTHYECKHE TAaHHBIE M OLIEHUBATh MX JIOCTATOYHOCTH JUIsl IOHMMaHHUs TKAHEBOI OpraHU3allMH )KUBOTHBIX;
IPUOOPECTH HABBIKH:

- pabOTHI CO CBETOBBIM MHUKPOCKOIIOM;

- HCCIIEOBaHUsI TOCTOSIHHOTO THCTOJIOTHUYECKOTO IIpenapara;

- npodeccroHanbHON (prKCaMy MOTYYEHHBIX B PE3YJIbTaTe ITHX UCCIIEJOBAaHUN PE3yIIbTaToB;
- TPaMOTHOTO HX aHaNIN3a

BJIaJIE€Th, UMETH OIIBIT:

- paboTBHI ¢ IUTEPATYPOH U MHBIMH 0a3aMH JAHHBIX 110 JaHHOHW TUCLUILINHE,

- CaMOCTOSTENIFHOTO PEICHHs HayYHBIX 33/1a4 B JaHHOW 00JacTH.

Heasn:

Lenpro n3ydeHus] JaHHOHW OUICHUIUIMHEI SBIISIETCS H3Y9YCHNE TKAaHEBOW OpraHM3aIlii MHOTOKJICTOUHBIX JKUBOTHBIX. Kypc 3HaKoMuT
CTYICHTOB CO CTPOCHHEM OCHOBHBIX THITIOB TKaHEH, mporeccamMu, 00eCTIeIMBAIONINMHY UX KU3HEACATEIHHOCTD, IX MECTOM B HEpapXHH
YpOBHEH opranmu3aiuu opranuzma. Kypce paccMarpuBaeT MpOUCXOKIACHIHE MHOTOOOPa3usl TKaHEH Kak B OHTO-, Tak U ¢uinorenese. [Ipu
OCBOCHUU JIaHHOﬁ JUCHUIUIMHBI CTYACHTBI ITOJY4YalOT HaBbIKHM CaAMOCTOATCIIBHOTO MUKPOCKOIIMYECKOT0 UCCIIEAOBAaHUA
TUCTOJIOTMYECKHX TperaparToB.

3anauu:

OCHOBHOI1 3aj1aucii Kypca sSBJISeTCS BRIPa0OTKa Y CTYACHTOB NOHUMAHHUS PUHIIUIIOB TKAHECBOW OPraHU3aIIH )KHBOTHOTO OPTraHU3Ma,
MPOTEKAIIINX HAa TKAHEBOM YPOBHE MPOIIECCOB KU3HEOOCCIICUCHHS OPTaHU3Ma, MPHYNH U MEXAaHU3MOB IPOUCXOKICHHS UX
MHOT000pa3us. B pe3ynbraTe n3ydeHus JaHHOH TUCIUATUIHHBI CTYACHTHI JOJDKHBIL:

- TOJyYUTh CUCTEMATHUYECKOE MPEACTABICHUE O CTPOSHHH OCHOBHEIX THIIOB TKaHEH;

- OCBOHThH MTPUHIIMIIBI aHAIIU3A MTPOIIECCOB, MPOTEKAIONIMX HA TKAHEBOM YPOBHE OPraHU3aI[UK )KUBOTO U UX COMPSHKEHHOCTH B
HepapXuu CTPYKTYPhl OPraHU3Ma;

- IOHUMATh MEXaHU3MbI IIPOUCXOXKICHUSI TKAHEBOTO Pa3HOOOPa3Us B OHTO- U (HIIOTeHE3e.

TpeGoBaHusi K YPOBHIO OCBOCHHS COJAEPKAHUS:

Jns ycrenrHoro ocBOSHHS AUCHUIUINHBI HEOOXOJMMO HMETh OOIIYI0 MOATOTOBKY 110 OCHOBHBIM JWCIUIITHAM BCETO €CTECTBEHHO-
HAYYHOTO IUKJA ((pU3MKe U XUMHH), a TAK)KE IMPOCTYIIAaTh TaKUe AUCIIUILTHHEI, KaK «30010rusa» U «L{uTomorusy.



3o00J10rUsA

AHHOTANMS:

JlaHHas IUCUUIUIMHA MOCBSIIEHA dKUBOTHBIM 3YKapUOTUYECKUM OpPTaHW3MaM C TOJI030MHBIM TUIIOM NMUTaHus. B nporecce nuzydeHus
JUCIHUIUTAHEI CTYJCHTHI 3HAKOMSTCS C ITAHAMU CTPOSHHS KPYITHBIX TAKCOHOB OCCIIO3BOHOYHBIX M TIO3BOHOYHBIX JKUBOTHBIX, UX
MIPOUCXOXKACHUEM, (PMIIOTEHETHICCKIMHY OTHOIICHUSMHI H OCHOBHBIMH HAIIPABJICHUSMHE BOJIONHH. Y UeOHBI MaTepHall H3JIaraeTcs B
COOTBETCTBHU C IBOJIOIMOHHBIM IIPHHITUIIOM, YTO CIIOCOOCTBYET YIITyOJICHUIO [IEIOCTHOTO MPEACTABICHHUS O CTPYKTYpE U
pa3Ho0Opa3uu KUBOTHOTO MHpa. bonkoe BHIMaHue yaensercs (opMUpOBaHHUIO HABBIKOB Pa0OTHI B 300JIOTHYECKOM TabopaTopuu 1
OBJIAZICHUIO TEXHUKON OMOJIOTHYECKOTO PUCYHKA.

The goal of the discipline is a formation of knowledge on animals as a group of eukaryotic organisms with holozoic type of power.

eab:
dopMupoBaHUE 3HAHUI O IAPCTBE )KUBOTHBIX, KAK XXKU3HCHHON (hopMe I3yKapuOTHIEeCKUX (ParoTpoHBIX OPraHu3MOB.

3agaun:

3amauaMu y4eOHOH TUCIUILIHHEI «300JI0THD) SBIISIOTCS:

* (hopMHpOBaHUE IEIOCTHOTO MPEICTABICHUS O CTPYKTYpE U Pa3HOOOpa3uu )KUBOTHOTO MHUPA, 3HAYCHUH KUBOTHBIX B IIPUPOJIC U
MPaKTHYECKOH KU3HU YETIOBEKa;

* cucTeMaru3anus U 0000IIeHIe 3HAHNH 0 TMAarH03ax U IJIAHAX CTPOCHHUS KPYITHBIX TAKCOHOB )KUBOTHBIX, HX (DUIIOTCHETHIECKUX
OTHOILICHUSX ¥ MaruCTPAIbHBIX HAIIPABICHUI 3BOJIOLINH;

* popMUpOBaHNE HABBIKOB PaOOTHI B 300JI0THYECKON TabopaTopuu;

* OBJIaJICHHE TEXHUKON OMOJOTHYECKOTO PUCYHKA.



NmmyHo0rMsA

AHHOTaANMA:

I[I/ICHI/IHJ'H/IHE[ HallpaBJICHA HAa U3yYCHUC (byH[[aMCHTaIH)HLIX OCHOB 061H€ﬁ HUMMYHOJIOTHHA C HOSI/IHI/Iﬁ MOJICKYJIAPHBIX, TCHETUYCCKUX U
KJICTOYHBIX MCXaHHU3MOB (byHKIII/IOHI/IPOBaHI/IH I/IMMyHHOf/'I CHUCTEMBbI, BKJIIOYAad U HECKOTOPLIC IPUKIAAHBIC ACTICKThI UCIIOJIb30BaAHUS
COBPEMCHHBIX UMMYHOJIOTHMYECKUX METOJ0B U TOAXOA0B IJIsI pEHICHUSA 06H_II/IX OHOJIOTMYECKUX np06neM. Kpr 3HAKOMUT CTYJACHTOB C
HpO6J’I€MaMI/I HUMMYHOJIOTHUICCKOI0 paCliO3HaBaHus, p€KOM6I/IHaL[I/II/I TCHOB AHTUI'CHPACIIO3HAOIIUX PEUCIITOPOB, MOJICKYJIAPHBIX
MEXaHHU3MOB nepepa60TKH " MMPE3CHTALlMU AHTUIT'CHOB B KOMIIJICKCE € MOJICKYJIAMHU T'JIaBHOT'O KOMIIJICKCA TMCTOCOBMECTUMOCTH U
APYTUMU KIIFOYCBBIMHA aCTICKTAMU COBpCMeHHOﬁ HMMYHOJIOTHH. PaCCManI/IBa}OTCSI Ba’>XHBIC I OHOJIOroB BOIPOCHI CpaBHHTeJ’IBHOﬁ
HMMYHOJIOTHH.

The discipline is aimed at studying the fundamentals of general immunology from the standpoint of the molecular, genetic and cellular
mechanisms of the functioning of the immune system, including some applied aspects of using modern immunological methods and
approaches to solve common biological problems. The course introduces students to the problems of immunological recognition,
recombination of antigen-recognizing receptor genes, molecular mechanisms of processing and presentation of antigens in combination
with molecules of the major histocompatibility complex and other key aspects of modern immunology. Questions of comparative
immunology important for biologists are considered.

Hean:

Lemnbto Kypca sBisteTcst GopMUpOBaHKE Y CTYACHTOB MPEICTAaBICHNN 00 OCHOBHBIX MOJCHCTEMaX MMMYHHOM CHCTEMBI: BPOXKICHHOM 1
AoalITUBHOM UMMYHUTETE, TIOHUMaHUA 0a30BBIX OCHOB CI)YHKI_[I/IOHI/IpOBaHI/I}I HMMYHHOﬁ CHUCTEMBI — PACIIO3HABAHUS U BKIIIOUCHUSA
pa3HYHBIX APPEKTOPHBIX PYHKINH, BOCTIPHUATHS PaOOTHI Pa3TMIHBIX KOMIOHEHTOB IMMYHHOM CHCTEMBI, KaK €IHHOTO IEJIOTO.

3anauun:

- 1aThb CTy}]eHTaM IIOJIHOC U CTpOﬁHOC HpeI[CTaBJ'IeHI/Ie 06 I/IMMyHOJ'IOFI/II/I KaK npez[MeTe B IICJIOM,
c(hopMHUPOBATH MPEACTABICHUE O MMMYHHOM CUCTEME KaK OHOM U3 BaXKHBIX CHCTEM OpraHU3Ma
YeIIoBeKa;

- paccMOTPETh OCHOBOIIOJIATAIOIINE PA3/eIIbl O0IIEH 1 YaCTHOW HMMYHOJIOIUH, HEOOXOAUMBIC IS
MTOHUMAaHWS TATOJIOTUH UMMYHHOM CHCTEMBI;

- 03HAKOMHUTH C OCHOBHBIMH METOaMH OICHKH HMMYHHOTO CTaTyca 4eJ0BEKa, BHIABICHUEM
MMMYHHBIX HApYIICHUH U THATHOCTUKE aJUIePTHil;

- IaTh COBPEMCHHBIC TIPEICTABICHUS O MPUYMHAX Pa3BUTHUS M ATOTeHe3¢ 00JIe3HEH UMMYHHON
CHCTEMBEL.



MuxoJiorust

AHHOTAIMS:

B xo71¢ n3ydeHus TUCHUTUTMHBI 00CYXKIAIOTCS BOPOCH! CTAHOBJICHUS M Pa3BUTHS MUKOJIOTHH KaK HAYKH, TIPOUCXO0XKIICHHE U MECTO
IpUOOB B CHCTEME OPTaHUYECKOTO0 MUPA, PACCMATPUBAIOTCS OCHOBHBIC BOIIPOCHI CHCTEMATHKH, XapaKTCPUCTHKH KU3HEACATCILHOCTH,
BHEIITHETO W BHYTPEHHETO CTPOSHHS IPUOOB 1 TPUOOIOIO0HBIX OPTaHI3MOB. Y ICISIETCSI BHUMAHHUE U3YUCHHIO BIVSIHUAS a0HOTHIECKAX
1 OnoTndeckux (PaKTOPOB HA TPHOBL;, MX AANTAIIMN K YCIOBUSIM OOUTaHHS, OMOXUMIYECKUE aanTallii; BOSHUKHOBEHHUE U 3BOJFOLINS
mapasuTu3Ma u MyTyanu3Ma. PaccMaTprBaeTcst BIMSIHHE aHTPOIIOTCHHBIX HarPy30K Ha pa3HbIe TPYIIBI TprbOoB. O0Cy)KaaroTces
POOIIEMBI OXpaHbI PEAKHUX BHUIOB U MCIIONE30BAaHHUE Y€JIOBEKOM B XO3AHCTBCHHON NEesTEIBHOCTH. [[pHBOINTCS XapaKTePHCTHKA
9KOJIOTO-TPOPUUIESCKUX TPYIII IPUOOB, OTMEUAETCS UX 3HAUCHHUE B MIPHUPOJIC U XO3THCTBEHHON JCATSIIEHOCTH YEIIOBEKA.

Hean:
(hopMHpOBaHKE Y CTYyICHTOB IIEIOCTHON CHCTEMBI 3HAHUN O TPHOaX C YIETOM COBPEMEHHBIX HAyUHBIX TOCTIKEHUH

3agauu:

1. OcyIecTBICHHE B3aUMOCBSI3U MEXKTY YCBOCHUECM 3HAHUI U OBIIAICHUCM MPAKTUYCCKAM HABBIKAMH.

2. OBnajicHHE CTYACHTAMH OHATHIH U TEPMHUHOJIOTHH, UCTIOJIE3YIOIIAXCS B MUKOJIOTHH, a TAKXKE HABBIKAMHU PaOOTHI C COBPEMECHHOM
ammapaTypoil 1 000pyJI0BaHUEM JJIs BBIOJHCHUS JTA0OPaTOPHBIX PadoT.

3. U3yuenue pasHOOOpasus, OUOJIOTHHU, SKOJIOTUH, CHCTEMATHKH, (DUIIOTEHUH TPUOOB U TPUOOIIOJO0HBIX OPIaHU3MOB B CBETE
COBPEMCHHBIX MOJICKYJIIPHO-TEHETUICCKHUX JTAHHBIX.

4. YcBOCHHE 3HAHUH 0 3HAYCHHUU TPHOOB B MPUPOC U XO3THCTBEHHON JCATCIILHOCTH YEIIOBEKA.



Mukpo6uoJiorusi 1 BUPYCoJI0TUsl

AHHOTAIMS:

Jucturiraa "MuUKpOOHOTIOTHSI ¥ BUPYCOJIOTHS" OXBATBIBACT KPYT MPOOJIEM, CBA3aHHBIX C COBPEMEHHBIMHU MPECTABICHUIMU O
HCTOPHUU MUKPOOHOJIOTHH, MecTe OaKTepUil M BUPYCOB B CHCTEME OPraHUYECKOTO MUPA, X )KU3HECHHOM IIHKIIC, METabOIH3MeE,
croco0ax MOTYYCHUS YHSPTUH.

Oco0oe BHIMaHUE YACTSACTCS IIUTOIOTHH MTPOKAPHUOT B CBETE HAYYHBIX OTKPBHITHHA MOCIESTHIX JIeT. L[UKT JeKmid conmpoBOXKaaeTCS
nmabopaTOPHBEIMH PabOTaMH, HAIPABICHHBIMHI HAa OCBOCHUE 0Aa30BBIX MUKPOOHOIOTHICCKAX METOIHNK paboTHI ¢ OaKTepHaIbHBIMH
KYJbTYpaMu U MUKPOCKOIIHEHN.

Hean:

Lens kypca — popMHUpOBaHUE 3HAHUI O POJIM U CBOHCTBaX MHUKPOOPTAaHU3MOB, HX PACTIPOCTPAaHEHUH, BIUSHUN Ha 3I0POBHE YETIOBEKA,
03HAKOMJICHHE C UCTOPHEH pa3BUTHS MUKPOOHOIOTHN, OCHOBHBIMH MUKPOOHOJIOTHYECKIMH HISIMHU W KOHIICTIIISIMH.

3apaun:

1) IIpocnenTh OCHOBHBIE ATAITBI PA3BUTHSI MUKPOOUOJIOTUH U COOTHOILICHUE €€ U IPYTUX OMOJIOTUYECKUX TUCIUIIIIHH

2) N3y4nTh NEeHTpaIbHBIE TOHATHS MUKPOOUOJIOT Y, J1aTh IPEJICTABIEHHE O CTPYKTYPHOM U (DYHKIIHOHAJIBHOM Pa3HOOOpa3uu
MIPOKAapHOT; YAEIUTH 0co00e BHUMaHNE 0OMEHY BEIIECTB M CIIOCO0aM IOydYEHUs SHEPTHH; PACCMOTPETh COBPEMEHHBIE TTOIXO/IbI K
9KOJIOTUH OaKTepuil.

3) O3HaKOMUTBCS ¢ COBPEMEHHBIMH METOIaMU M3YYEHHS Pa3HOOOpa3usi MUKPOOPTaHU3MOB, UX (DH3HOJIOTHU U OMOXMMUH.

4) O3HaKOMUTHCS CO CTPYKTYPHOH M (pyHKIMOHAIBHOM OpraHu3aliiell BUPYCHBIX YacTHII.



MouJiexynsipHasi 6mosorus

AHHOTANMUA:

MonekynspHas OMOJIOTHS 3aHUMAET BAXKHOE MECTO CpeId (PYHAaMEHTATBHBIX JUCIUILTUH CCTECTBCHHO-HAYYHOT'O HANIPABICHHUS
MTOCKOJIBKY M3y4aeT CYIIHOCT )KHBOTO Ha MOJICKYJISIPHOM YPOBHE. B Kypce paccMaTpuBarOTCs: MOJICKYIIIpHAs CTPYKTYpa, CBOMCTBA U
¢donmuHr OeNKOB; CTPYKTYypa U nporeccHHr pasnunybix TuoB PHK; crpykrypa JJHK u reHOMOB mpo- u 3yKapuot, 6elIKoBO-
HYKJICHHOBBIE B3auMo/ieiicTBrs. Oc000e BHUMAHKE YCISICTCS NPUHIIUITY €JMHCTBA CTPYKTYPhI U (DYHKIIUH MAaKPOMOJIEKYIL.
3HAYUTEIHHOE MECTO OTBEJICHO: MOJIEKYSIPHBIM MEXaHU3MaM Pperapaiiu, pecTpukiuu, pekomounauu JJHK; Mexanu3mam u
MPUHIUIAM XPAHEHHUS, BOCIIPOU3BEICHUS U PeaM3al[ii T€HETUUECKON HH(POPMAIIMU B TOKOJICHUAX KIETOK U OPraHU3MOB
(perMKaIst, TPAHCKPUMIIUS, 00paTHAsI TPAHCKPHUIIINS, TPAHCISIIKS), PEryJSIMU SKCIPECCHH TEHOB U KJIETOYHOTO I[HKIIA,
MPOrpaMMHUPYEMO KIIETOYHOU cMepTH (amonTo3). J[atoTes peICcTaBIeHuUs O MeTO[aX M MPaKTHISCKOM 3HAYCHUH MOJICKYJISIPHOU
OHOJIOTHH.

Hean:

VYriay0saenue 0a30BbIX 3HaHHH O TPEX OCHOBHBIX HAIIPABJICHUSIX Pa3BUTHUS COBPEMEHHOM MOJIEKYJISIPHOI OHOJIOTHH: MOJIEKYJIsIpHAst
OCHOBa HACJICACTBEHHOCTH, MCXaHHU3Mbl XpaHCHUA U BOCIIPOU3BCIACHUSA reHETHYECKOMN I/IH(l)OpMaLII/II/I B ITIOKOJICHUSX KJIETOK U
OpPraHM3MOB M MEXaHH3MbI PEAIN3aIlUH FCHETHYECKOHM HH(pOpMaLUKU Yepe3 OnocuHTe3 Oeika. Paciupenne npeacTaBieHui o
KaueCTBEHHOM Pa3IMUUC KUBOTO U HEXKHMBOT'O Ha MOJICKYJISIPHOM YPOBHE ¥ (DOPMUPOBAHKUE YMEHUSI IPUMCHHUTD UX B aHATH3C
BaKHEHIINX OHOJOTMUYECKUX MPOIIECCOB.

3agaun:

- mpuoOpecTy 0a30BbIC 3HAHHSI OCHOBHBIX Ppa3/IelIoB MOJIEKYJISIPHON OMOIOTHH: IPHUHLIUITBI CTPYKTYPHOH OpraHu3anuy OeJIKOB 1
HYKJICHHOBBIX KHCJIOT, MOJIEKYJIAPHBIE MEXaHH3MBI perapaniy, peKOMOUHAIIMH, PEILTHKALIMI, TPAHCKPHIILIMHI U TPAHCIIALMH.

- OBJIQICTb TEPMHUHOJIOTHEI U OCHOBHBIMH NOHATHAMH MOJICKYJIIPHOH OHONOrHU 171 OOBSICHEHUS TIPOLIECCOB XKU3HEACATEIEHOCTH
JKMBOTHBIX U PACTUTEIBHBIX KIIETOK,

- copMHPOBATh M PA3BUTh HABBIKH CAMOCTOSATEIEHOTO IIOMCKA U aHaIn3a Y4eOHOI U HayYHOH IUTepaTyphl 10 BEIOPAHHOH TeMe |
TIPECTaBIATh yUeOHBI MaTepHall B YCTHOW U MUCEMEHHOM (popMe (TIpe3eHTalust), a TaKkKe UCIIONIB30BaTh UX B PO ECCHOHATBHOM
JeATeTBHOCTH.



MouiekyIsipHble OCHOBBI OMOUHIKEHEPHHT

AHHOTALUSA:

JlucnuiivHa HaneneHa Ha W3y4eHne OCHOBHBIX METOJIOB H IIEPCIIEKTHB COBPEMEHHOW OMOTEXHOJIOTHH, TIPUHIUIIOB T€HETHYECKON
WH)KCHEPUH, B TUCLUILIMHE PAacCCMaTPUBAIOTCSI BOIPOCHI, CBA3aHHbBIE C OCHOBAMH OMOTEXHOJIOTHYECKHUX MPOLIECCOB, BO3MOXKHOCTHIO
UX COBEPIICHCTBOBAHHS Ha OCHOBE MPUMEHEHHS BBICOKOAKTUBHBIX MPOAYIIEHTOB, NPUHIUIIOB MIMMOOWIN3AIMN KJIETOK U ()epPMEHTOB,
UCIIONIb30BAaHMS METOI0B KJIIETOYHON M T€HETHYECKON HH)KeHepHH. JlaeTcs pesicTaBIeHHe O TOM, KaK ¢ IIOMOIIBIO TEXHOJIOTUHI
pexombuHanTHEIX JJHK MOXHO co3aBaTh Hy>KHbIE YEIOBEKY NPOAYKTHL. Iloka3aHa BO3MOXXHOCTh HCIIOJIB30BAHUS
MHUKpPOOHOJIOTHYECKHX U 3YKAPHOTHYECKUX CUCTEM JUISl TTOJTydEeHUs IIPEenapaToB MeIUINHCKOTO, IPOMBIIIJIEHHOTO U
CeNILCKOXO03s5iCTBEHHOTO Ha3HaueHus1. [loquepkHyTa BakHasi pOJIb MOJICKYJISIPHOM IMAarHOCTHKH, JUIS PEIICHHs IIPOOIEMbI OXPaHEbI
3II0OpOBBS UETIOBEKA, FICCICIOBAHUS CBsI3aHHEIE ¢ TIporpaMMmoit "['eHoM denmoBeka" v TeHHOW TeparvH.

The discipline is aimed at studying the basic methods and prospects of modern biotechnology, studying the principles of genetic
engineering, the discipline deals with issues related to the basics of biotechnological processes, the possibility of their improvement
based on the use of highly active producers, the principles of immobilization of cells and enzymes, the use of methods of cellular and
genetic engineering. Biological systems used in molecular biotechnology, recombinant DNA technology and site-directed mutagenesis,
genetic engineering of proteins, basics of molecular diagnostics will be considered.

Heab:

Lenbro TeKIMOHHOTO Kypca "MoJeKysipHbIe OCHOBEI OMOWH)KEHEpUH" SBISIETCS 3HAKOMCTBO C ITOCIICHUMH TOCTIKEHUSMHA B
o0JlacTH HayKH, BOSHUKIIEH U pa3BHUBaroLIeiics Ha JOCTIDKEHUSIX MOJICKYIIIPHON OHOTEXHOJIOTHH, MUKPOOHOIIOTHH, OHOXUMHUH,
TeHETHKH, BUPYCOJIIOTHH, U IPYTHUX.

3apaun:

3amauaMy OCBOCHUS TUCIUIUIMHEI SBISIETCSA H3yUSHHUE MOJIEKYIIIPHBIX OCHOB OMOMH)KEHEPUH, KyZa BXOIST 3HAKOMCTBO C
MPUHIMIAMU U METOJJAMH KIIETOYHOMN U T'eHeTHYECKOI MH)KEHEPUH; C ITPOMBIIUIEHHOW MUKPOOHOJIOTHEH, MHKEHEPHOI
9H3UMOJIOTHE U CONPSDKEHHBIME 00JIACTSMU 3HAHHUH; POPMHUPOBAHKE MOHATHH O BAKHEUIINX OMOTEXHOJIOTHUECKHX ITPOLIECCax U
METO/IaX YIpaBJICHHUsI UIMHU B JJa00PaTOPHBIX U MPOMBIIUIEHHBIX MAcIITa0ax; U3yYeHUE ITANOB PA3IMYHBIX OMOTEXHOJIOIHYECKUX
IIPOLIECCOB.

TpeﬁOBaHl/Iﬂ K YPOBHIO OCBOCHHUA COACPKAHUA:

ITo oxonuanuu N3y4YCHU yKa3aHHOI>i JAUCHUIUIAHBI CTYACHT JOJIKCH

- 3HaTb OCHOBHBIC MIOHATU U TCPMUHBI, PACCMATPHUBACMBIC ITPU U3YUCHUN AUCLHUIUINHBI;

- YMETb OPHCHTUPOBATHCS B BOIIPOCAX MOJICKYISIPHOH OMOWHKCHEPHU

- BJIAICTh TCOPECTUICCKUMHU U NPAKTUICCKUMU 3HAHUAMU COBpCMeHHOﬁ MOHeKyJ'I?IpHOﬁ 6I/IOI/IH)KCHepI/II/I, €€ HAa3HAYCHHUH, U €€
Oymymem;

- 3HaTb YHHUKAJIbHBIC BO3MOXKHOCTH IMPAKTUYCCKOI'0 UCIIOJIb30BaHU PE3YJIbTATOB T'€HHOH U KJIETOYHO HWHXXCHCPUU B OHMOTEXHOJIOTHH.



Huzmme JYKapHuoOThl

AHHOTANMUA:

JlaHHas AMCHUIIINHA NOCBALICHA HU3IINUM dyKapUOTUYECKUM OJHOKIETOUHBIM OpranusmMaM. B nmpouecce n3ydeHus JUCIUTUINHEI
CTYZAEHTBI 3HAKOMSTCS C IUIAHAMH CTPOEHHSI KPYIHBIX TAKCOHOB HU3LIMX 9YKAPUOT, UX IPOUCXOXKICHNEM, (PHIIOr€HETHIECKIMHU
OTHOUICHHUSIMH ¥ OCHOBHBIMH HAIIPABJICHUSAMH SBOJIONUH. YYEOHbIH MaTeprall H3JaraeTcsi B COOTBETCTBHUH C BOJIIOLIMOHHBIM
MIPUHINIIOM, YTO CIIOCOOCTBYET YIIIyOJICHHIO IIETIOCTHOTO MPECTaBICHUS O CTPYKTYPE U pa3HOOOpa3uH SYKapHOTHYECKOTO MHpa.

The goal of the discipline is a formation of knowledge on protists as a form of unicellular eukaryotic organisms.

ean:
[enbro IUCIUTUIMHBI SBISETCS POPMUPOBAHKE 3HAHUIA O CTPOCHUH, MHOTOOOPa3UH, YBOJTIOIIMOHHOM H MPAKTUICCKOM 3HAYCHHUU
HUBIIUX 3YKaAPHUOT.

3agaun:

1. ®opMupoBaHHUe HETOCTHOTO MPEJICTABICHHS O CTPOCHUH U Pa3HOOOPa3nuH OJHOKJIETOUYHBIX DYKapHOT, X 3HAYCHUH B TIPHPOJIC U
MIPAaKTHYECKOH )KU3HU YETIOBEKa;

2. Cucremartu3anus 1 0000II€HIE 3HAHUH O AUArHO3aX U IJTaHAX CTPOCHUS KPYIHBIX TAKCOHOB HU3IINX SYKAPUOT, UX
(UITOTEHETHIECKIX OTHOMIECHUSIX I MaruCTPaIbHBIX HAIIPABICHUH 3BOJIOIHH.

TpeGoBaHHs K YPOBHIO OCBOEHHSI COIEPKAHHUS:
3HaHMe IIUTOJIOTUH B 00beMe cpeliHel 001e00pa3oBaTebHOM HIKOJIbI



OpraﬂnquRaﬂ XUMuUs

AHHOTANMS:

Y4eOHO-METOIUIECKUH KOMIUIEKC MPEIHA3HAYCH JJIs CTYICHTOB OMOIOTHYECKOro (DaKyJIbTeTa,

M3yYaromux AUCUUIUIMHY "Opranuyeckas Xumus'.

B sTOM Kypce opraHn4eckoi XuMHAN 00CYKIaeTCss 3HAYMMOCTh 3HAHUSI OCHOBHEIX BOIIPOCOB OPTaHUYECKON XUMHUU IS Oy TyIIHX
OHOJIOrOB.

[IpencraBneHO MHOXKECTBO IPUMEPOB HAX0XKICHHUS OPTaHUIECKUX COCTUHEHUH B KUBOU IPUPOJIE M CIIOCOOOB MOTyYSHHS UX U3
MIPUPOIHBIX 00hEKTOB. OpraHmdecKas XUMHS ABACTCA PYHAAMEHTOM JIJIsl IOHUMAHWS ITPOIIECCOB MPEBPAIICHUSI OPraHIICCKUX
BEIIECTB B JKUBBIX OPraHU3MaxX U B OKPYIKAIOIIEH cpelie, IOMOraeT IIOHIMATh CIIOXKHEIE IPOIecChl MeTaboInu3Ma.

[Mocne n3ydeHus: TaHHOTO Kypca CTYACHTH OyAyT UMETh CHCTEMaTH3MPOBAHHOE TIPEACTABICHHE 00 OPraHNIeCcKON XHMHUH, IPHPOJIE
XIMHIYECKOH CBSI3H, B3AUMHOM BIIMSTHUHM aTOMOB B OPTaHUYECKHUX MOJIEKyJaX (3JEKTPOHHBIC U cTepuieckre 3(p(eKTor), MeEXaHn3Max
BaXHEUIIINX TUTIOB OPTaHNYECKUX PEaKINi, B3aNMHOM CBS3U "CTPOCHUE - XUMUIECKHE CBOHCTBA".

CryneHTsl OyIyT 3HATH TEOPHIO CTPOCHHUS OPTaHUIECKUX COCTMHEHUH, KIIacChl OPTaHUIECKUX COCTUHECHUH, OyIyT CIIOCOOHEI
HHTEPIPETUPOBATH PE3YIbTATHl XUMUYESCKUX PEAKITUH, YCTAHABINBATD CBSA3h MEXKY CTPYKTYPOH M HamTuIneM (HyHKITMOHATBLHBIX
TPYII B OPTaHUYECKOM BEIIECTBE M €0 TUITUIHON PEeaKIIMOHHOM CITIOCOOHOCTRIO, a TAKKe MPUOOPETYT HaBBIKA YCTHOTO U
MMMCbMEHHOTO M3JIOKEHHS TEOPETUIECKOT0 MaTeprasa u 0OpMIICHHSI PE3yJIbTATOB JTA00OPATOPHBIX PadoT.

eab:

[MosydeHue CTyIeHTaMU KOMIIETEHITUH B 00J1aCTH OpraHnyeckoi xumun. Cpeu JUCIUIUINH, H3y4aeMbIX CTyIEHTaMH
6uosornueckoro akynsTera, yueoHas qucuuiinaa «OpraHuueckas XAMUs» 3aHUMaeT 0co0oe Mecto. OHa SIBIISIETCS] €CTECTBEHHO-
HAy4YHOU 0a30if /I TadbHEUIIEro U3yUCHUS APYTUX JUCIUILTHH, HAMPUMEP, TAKUX KaK OMOJIOTHYECKas XUMUs, MOJICKY I pHAS
OuoJtorus.

3agaum:

B 3aiaum Kypca BXOJHUT H3JI0KEHUE OCHOBHBIX TEOPETUYECKUX MOJIIOKEHUH U 3aKOHOB, YIIPABJISIONIMX XUMUUECKUM ITOBEICHUEM
OpPraHUYEeCKUX COSMUHEHHH, H3yueHHE CITOCOOOB TOIYYSHHUS] OCHOBHBIX KJIACCOB OPTaHUYECKUX COCTUHEHHUN U UX (PU3NYECKUX U
XapaKTEPHBIX XUMHUYECKUX CBOMCTB.

Kypc nomken cnoco6cTBOBaTh HOPMHUPOBAHHIO XUMHYIESCKOTO MBIIUICHHS B PEIICHUH MPOOIIEMBI «CTPYKTYpa — CBOWCTBAY,
MPOJIEMOHCTPUPOBAThH TECHYIO B3aUMOCBSI3b OPTaHUYECKON XUMUHU ¢ OMOJIOTHYECKUMU HayKaMu; C(HOPMUPOBATH YMEHUSI B PEIICHUN
3aj1a4 10 OPraHU4IeCKON XUMUHU.

TpebGoBaHHus K YPOBHIO OCBOEHMSI COTEPKAHUSA:

B X04€ U3Yy4YC€HHUA Kypca ((OpFaHI/I‘IeCKaH XUMUsD» CTYACHTBI JOJIKHBI OCBOUTH U 3aKPEIUTh TCOPETUUCCKNUE 3HAHUA T10 Z[aHHOfI
JCLUILIMHE U IPHOOPECTH HEKOTOPbIE MPAKTUUECKHE HABBIKM PA0OThl B XUMHYECKOH JIADOpaTOpHH.

B pesynbTate U3yueHuUs! AUCHUILIMHBI CTYICHT JOJKCH:

* UMETh TIPEJICTABIICHHE O MPUPOJC XUMHUYCCKOMN CBSA3H, B3aMMHOM BJIIMSHUU ATOMOB B OPTaHHYCCKUX MOJIEKyax ( 3ICKTPOHHbBIC U
crepuueckue 3P HEKThI), MEXaHH3Max BaKHEHIIIMX THIIOB OPraHUYECKHUX PEaKIHii;

* 3HATh OCHOBHBIC KJIACCHI OPTaHUYECKUX COCMHECHHM, HAXOXKICHHUE UX B IPUPOJIE, CIIOCOOBI UX MOTYUCHUSI, BAXKHEHIIINE XUMUIECKHE
MpeBpaLICHHUS;

* yMETh HHTEPIPETUPOBATH PE3yIbTAThl XUMHUECKUX PEAKIIHI;

* YMETh YCTAHOBHUTB CBSA3b MEXAY CTPYKTYPOHl M HAJTMYKMEeM (YHKIHOHAIBHBIX TPYIII B OPraHHYECKOM BEILECTBE U €r0 TUIIMYHON
PEaKIMOHHOM CIIOCOOHOCTBIO.

* IPHOOPECTH HABBIKM YCTHOTO M MHUCHhMEHHOTO MU3JI0KEHHS TCOPETUIECKOro MaTepuana u 0hOpMIICHHS pe3yIbTaTOB Ta00PaTOPHBIX
pabor.



OcHoBbI OMoMHPOPMATHKH

AHHOTALUSA:

BruonHdopmarnka mosBUIIaCh Ha CTHIKE TEHOMHUKH, IPOTEOMHKH M HHPOPMATHKH, KOT/1a BOSHUKJIA HEOOXOJMMOCTh aHaJIM3a OOJIBIINX
00beMOB J1IaHHBIX. B HacTosIIee BpeMst 3Ta AUCIMIUINHA 00BEANHSIET KaK CO3/IaHNe U TOAJCPXKKY 0a3 JaHHBIX, pa3paboTKy HOBOTO
IIPOTrPaMMHOT0 00ECIIEYEHUS C YUETOM PacTyIINX 3HAaHUH O CTPYKType T€HOMOB JKUBBIX OPTaHU3MOB, TaK U IIPUMEHEHHE 3THX
IIPOrpamMM ISl Pa3HOIJIAHOBOT'O aHAJIM3A ITOJTyYSHHBIX JaHHbIX.

Juctuumraa "OCHOBBI OHOMH(POPMATHKH" TIPEATIONAraeT 3HAKOMCTBO ¢ OMOMH(POPMATHKON HAa HAYaJIbHOM YPOBHE.

Ha nexkumsax v npakTHYecKuX 3aHATHIX CTYJCHTHI TO3HAKOMATCS ¢ 6a30BBIM METOOM, JISKAIIUM B OCHOBE MHOTHX HallpaBiIeHUH
O6ronH(pOPMAIIMOHHOTO aHAJN3a - TAPHBIM BEIPAaBHUBaHNEM MOCIIEI0BaTENIbHOCTEH. Pa3depyT OCHOBHBIE KIIaCCHYECKUE alTOPUTMBI 1
MaTEeMaTHYECKYI0 OCHOBY CAMBIX PACIPOCTPAHEHHBIX METO/I0B, BEPOSATHOCTHBIE MOJEIH U CKPBIThIe MapKOBCKHE MOAEIH B
ononHdpopmatrke. byneTr paccMoTpeHa cTpyKTypa BaXKHEHITNX MEKIYHAPOAHBIX TEHETHYECKHUX 0a3 TaHHBIX, CAMBIE IITUPOKO
UCTIONB3yeMble (JOPMATHI TaHHBIX, IPUHIUIIBI 0OMEHA TaHHBIMU MEXIY STHMH 0a3aMu. Ha oTAenbHBIX 3aHATHAX OyAET paccMOTpeHa
Ba)XHOCTH €ANHOOOPa3HOI (JOpMBI aHHOTHPOBAHMUS JaHHBIX U CTPYKTypa OHTOJOTHYECKHX 0a3 maHHBIX. Kypc 3aBepmaercs
N3yUYCHUEM CIIEHU(DUKN CTPYKTYpHOTO aHaIM3a OEIKOB M OEIKOBBIX MOCHIEN0BATENbHOCTEH. JlUcIUNINHA HaIpaBiIeHa Ha TIOHUMaHUE
ITUPOKOTO CIIEKTPa BOZMOXKHOCTEH OMOMH(POPMATHKHY.

Bioinformatics appeared at the intersection of genomics, proteomics and informatics, when the need arose to analyze large amounts of
data. Currently, this discipline combines both the creation and maintenance of databases, the development of new software, taking into
account the growing knowledge about the structure of the genomes of living organisms, and the use of these programs for a diverse
analysis of the data obtained.

The discipline "Fundamentals of Bioinformatics" assumes familiarity with bioinformatics at the initial level.

During lectures and practical exercises, students will get acquainted with the basic method underlying many areas of bioinformatics
analysis - pairwise alignment of sequences. They will analyze the main classical algorithms and the mathematical basis of the most
common methods, probabilistic models and hidden Markov models in bioinformatics. The structure of the most important international
genetic databases, the most widely used data formats, and the principles of data exchange between these databases will be considered.
In separate lessons, the importance of a uniform form of data annotation and the structure of ontological databases will be considered.
The course ends with the study of the specifics of the structural analysis of proteins and protein sequences. The discipline aims to
understand the wide range of possibilities of bioinformatics.

eab:

dopMHUpOBaHKE HABbIKA aHAIN3a OHOJIOTHYECKHX MTOCIIEN0BATEILHOCTEN ¢ UCIOIb30BAHHEM COBPEMEHHOTO MIPOrPAMMHOTO
obeclieueHus.

3agaun:

[Monmyuenue npeacrarieHus o riodanpHeIX 0a3ax naHHeX (NCBI, EBI/EBLE) u crienmanu3upoBaHHbIX 0a3aX JaHHBIX.

[ToHrMaHVe OCHOBHBIX TEHETHYCCKIX 3aKOHOMEPHOCTEH, IPEICTABICHUI 0 OMOJOTHYCCKIX ITOCICAOBATEIBHOCTIX U cTpykType JHK,
PHK u Genka.

OByaieHre HaBBIKAMU: OPHEHTAINS BO MHOXECTBE CYIIECTBYIOIINX 0a3 JaHHBIX, BEIOOP ONTUMAIBHOTO pecypca IS pelIeHuUs
ITOCTaBJICHHOW 3a7a4M, padoTa ¢ OCHOBHBIMH 0a3aMH JaHHBIX OMOJOTHYECKUX TOCIEI0BATEIFHOCTEH, TOCK JaHHBIX C
HCTIOJIh30BaHUEM PA3IMYHBIX (PUIBTPOB, BU3YAIU3AIMS IPOCTPAHCTBEHHBIX CTPYKTYP MAaKPOMOJICKYJI, BHIpAaBHUBAHHE
MOCJIEOBATEIBHOCTEMN.

Pabota ¢ aHrm0sS3pI9HEIME 0a3aMH JaHHBIX, IOHUMaHUE U TIOUCK MpodeccrnoHanbHON HHPOPMAITUH Ha HHOCTPAHHOM SI3BIKE.

TpeGoBaHusi K YPOBHIO OCBOCHMS COAEPKAHUS:

CTyJeHT JOJKeH: 3HAaTh OCHOBHBIE TPUHITUIIBI OpTraHU3aI[iH TII00aTBHBIX U CIICTIMATM3UPOBAHHBIX 0a3 JaHHBIX, OCHOBHEIE (pOopMaThI
JlaHHBIX, 3akoHOoMepHocTH ctpoenus JIHK, PHK u GenkoB; yMeTh: HCKaTh U COXPaHsITh JaHHbIE B TpeOyeMoM (opMaTe, BHIpaBHUBATD
[TOCJICIOBATEIBHOCTH, TOA0MPATh [TapaMEeTPhl AITOPUTMOB IS BRIpaBHUBAHUS, padoTath ¢ 3d MozensiMu OCIIKOB, BRICTPANBATh
OHTOJIOTHYECKOE OMUCaHUE TPEMETA UCCIEeIOBAHUS.



Teopuu 3BOJIIOIIMHU

AHHOTaANMA:

Jucnummna "Teopuu sBosronnu" HanpasiieHa Ha (OPMUpPOBAaHUE OA30BBIX MPEJCTABICHUH O KIIACCHYECKUX 3BOJIIOIIMOHHBIX
TEOpUsX (IapBUHM3M, CHHTETHYECKas TEOPHUs SBOJIIOIIMN, HOMOTE€HE3, THIIOTe3a MPEPhIBUCTOr0 paBHOBecHs ). Kypc sekuuii u
CEeMHUHApCKUX 3aHATHH CIIOCOOCTBYET MPHOOPETEHHUIO ""OHOIOTHYECKOT0 MBIIIICHUS" ¥ CIIOCOOHOCTH CHCTEMATH3UPOBATh HMEIOIIIE
3HAHMS B PaKypce IBOIIONMOHHBIX IPOIIECCOB. 0CO00E BHUMAHKE YACIACTCS COBPEMEHHBIM IIPEACTABICHUSIM O KOHLICIINH BU/A U
BU000pa30BaHNU HA OCHOBE COBPEMEHHBIX OTKPBITHII B 00sacTi Orostorud. JJuciumirHa GopMHUPYeET y CTyIeHTa TOHUMaHHUe
COBPEMEHHOW 3BOJIIOIIMOHUCTHKY HE TOJIBKO KaK aJaNTamnno- , HoO ¥ CHMOHNOTeHe3a.

Heasn:

Lenbto sBIsIETCSA pACKPHITHE OOIINX 3aKOHOB PA3BUTHS )KUBOI MIPUPOBI M IPUHITUIIOB OPTaHU3AINH EAUHHIL )KHBOTO, KOTOPBIM
CBOMCTBEHEH HBOJIOIIMOHHEII Mporiecc. Y CTYICHTOB JOJDKHBI OBITH CHOPMUPOBAHEI IPEICTABICHUS 00 OCHOBAX 3BOJIIOIIMOHHON
TEOPHUH, 0 MUKPO- ¥ MaKPO3BOIIONNH, IOHUMAHHE POJIH SBOIIONMOHHON HACH B OMOIOTHYECKOM MUPOBO33PEHHH.

3anauu:

. ImeTh mipeicTaBICHUS O Pa3BUTHU KUBOW PUPOJBI B JOJAPBUHOBCKUIN TIEPHOI.
. 3HaTh OCHOBHBIC TIOJIOKCHUS 3BOIFONIMOHHOM Teopun Y. [lapBuHa.

. ®opMyIHpPOBaTH OCHOBHBIE ITOJIOKEHHSI CHHTETUYECKON TCOPHH IBOJFOIIHU.

. J1aTh XapakTepucTUKy (PaKTOPOB IBOIIOIUH.

. [lToHnMaTh MeXaHU3M BHI000pa30BaHUS.

. 3HaTh MPOOIIEMBI MAKPOIBOJIFOLIUH.

. Beienuts akTophl, onpeneNsonie HaupaBiIeHUs H CKOPOCTh 3BOJIFOLINH.

. 3HaTh IPOOIIEMBI YBOTIOIIMA IKOCHUCTEM.

NN DN kW~

TpeGoBaHusi K YyPOBHIO OCBOCHHS COAEPKAHUS:

CTyneHT, yCIlenHo ocBOMBIINHN Kypc "Teopnu SBoMOIuN" TOIDKSH 3HATH!

1. I'eHeTHYECKNE U 3KOJIIOTHYECKHE OCHOBBI 9BOIIOLIMOHHOTO MPOLiecca;

2. OCHOBHBIE ITyTH U CIIOCOOBI BUA00OpA30BaAHUS;

3. I'maBHBIEC HaNpaBJIEHHS YBOMIOLOHHOTO TIPOLECCa;

4. OcoOEHHOCTH MPOIIECCOB MUKPO- 1 MAKPOAIBOJIOIINH.

YMersb:

¢ IOHUMATh 3BOJIIOIIMOHHBIC MEXaHN3Mbl CTAHOBJICHUA BUI0B, ITYTHU UX aJjallTallud K aHTPOIIOTCHHBIM U3MCHCHUAM CPEJIbI;

* HCIOJIb30BATh 3HAHUS 00 IBOJIOLMOHHBIX 3aKOHAX B 00JIACTH OXPaHbl OKPYKAIOILEH Cpe/ibl, IPAKTUKE CEILCKOTO X03HCTBa,
MEAWIMHE U IPYTUX HAYK.



Pu3no0J10rus )KUBOTHBIX U YeJI0BeKa

AHHOTANMS:

Jucnuruinza "®u3noN0oTns )KUBOTHEIX M YeJIOBEeKa" HallelieHa Ha (hopMHPOBaHUE MPOGECCHOHATBPHBIX KOMITICTEHIINHN, Oaroaaps
KOTOPBIM BBITYCKHUK JIOJDKCH UMETh NPEACTABICHUE O MPUHIUIAX (YHKIIMOHATIBHOMN OpraHU3allui OHOIOTHIECKUX 0OBEKTOB, 3HATh
TEOPETHUYECKIE OCHOBBI B3AUMOOTHOIIICHHS CO CPEAOH KUBBIX OPTraHU3MOB, YMETh IPUMEHSATH METOBI (DU3HOTOTHIECKUX
HCCIleIOBaHMA. JIMCIMITIMHA TaeT MpeCTaBlIeHHe 00 OCHOBHBIX (PH3HONIOTHIECKHX MPOIeccaX, MPOTEKAIINX B OPTaHU3Me
JKUBOTHBIX U YeJIOBEKa: OOMEHE BEIECTB, MTUIIEBAPECHUH, JBIXaHUH, BBIICICHIH, O CHCTEME KPOBH, KPOBOOOpAIIICHIH, HEPBHOU 1
TYMOPAJIEHOU PETYJIAINH, UX B3aHMOICHCTBHU B €IUHOM HHTETPATUBHOM MEXaHU3ME PETYIISAINH, O (YHKIIMOHATIHHOHN PO CUCTEM,
TKaHEH W OPraHOB MMO3BOHOYHBIX, X YYaCTHH B MeXaHU3Max ajanTanuu. [Ipu u3yueHnn JUCIUILUTHHB (POPMHUPYIOTCS HABBIKU
OTIpENICIICHUST OCHOBHBIX (PM3HONIOTHIECKHX ITOKa3aTeIe OpraHn3Ma YeIOBeKa H UX HHTEPIIPETAIINH.

Hean:

O3HaKOMJICHHE CTYACHTOB C OCOOCHHOCTAMH (PM3UOIOTHHU )KUBOTHBIX M YeJIOBEKA, CO3JaHHE IPEACTABICHUS 0 paboTe, HAa3HAYCHUU U
B3aI/IMO}Z[eI‘/’ICTBI/II/I OTACJIBHBIX OPI'aHOB U CUCTEM OpraHni3Ma U BCCroO OpraHu3Mma B II€JIOM, ME€XaHU3MaXx aJlaliTallui Oprannu3Ma K
YCIIOBUSIM CYIIIECTBOBAHHUS

3anauu:

- IaTh 3HAHUS 10 OCHOBHBIM (PH3UOIOTHYCCKUM MPOIIecCaM, MPOTEKAOIIUM B OPraHU3ME )KUBOTHBIX M YEJIOBEKA;

- MO3HAKOMUTH C (PU3UOJIOTHYCCKON TEPMHUHOJIOTUCH;

- IaTh MPEJICTABICHUE O COBPEMEHHBIX UCCIICIOBAHUSX 10 (PH3HOIOTHY KUBOTHBIX U YEJIOBEKA C YIETOM MOJCKYISIPHOTO,
KJICTOYHOT0, TKAHEBOT'O, OPTaHHOTO, CHCTEMHOTO M MTOBEJICHYECKOTO YPOBHS COBPEMEHHOT'O U3yUCHHS,

- HAYYHUTh MOJIB30BATHCS 3HAHUSAMH 10 AHATOMHH TIPH MOCJIEAYIONIEM OBJIICHUHN 3aKOHOMEPHOCTSIMU (PH3UOJIOT U KUBOTHBIX U
YeII0BEKa;

- IaTh MpeJICTaBlieHne 00 YHUBEPCATbHOM CBOMCTBE HUBOM MaTEPUH — PA3PAKUMOCTH, HIEKTPUUSCKHUX SBICHHUSIX B BO30YTHUMBIX
TKaHSIX, QU3UOIOTUH PEUETIHH, MBIIICYHOW TKAHU MO3BOHOYHBIX;

- 1aTh 3HAHUsI O Pe(IICKTOPHOM PEryIISIIMU OPTraHOB M CUCTEM OPTaHoOB;

- 1aTh 3HaHUS 0 HYHKIIMOHAIBHON POJIM CHCTEM, TKaHEeW M OPTaHOB MO3BOHOYHBIX;

- IPUBUThH HABBIK CAMOCTOSTENILHOM PabOThI C IUTEPATY PO U yMEHHE OPUESHTUPOBATHCS B HEW;

- ¢OpPMHUPOBATH YMEHHSI OIIPECICHUSI OCHOBHBIX (DU3HOIIOTHUYECKUX MOKa3aTesIell OpraHu3Ma 4eoBeKa U UX HHTEPIPETAIIH;

- IPUBUTh HABBIK PA0OTHI C PU3HOIOTHISCKUMHE TTOKA3aTEISIMHU, BBISIBJICHHBIMUA COOTBETCTBYIOIIUMU METOJaMHU

TpeGoBaHNs K YPOBHIO OCBOCHHUSI COJePKAHUS

3HaTb:

- OCHOBHBIE (PU3MOJIOTUUECKHE IIPOLIECCHI, TPOTEKAIOIINE B OPraHU3Me KMBOTHBIX U YeJIOBEKA;

- (PU3UOIOTUUECKYIO TEPMHUHOJIOTHIO.

YMETh!

- OPHEHTHPOBATHCS B COBPEMEHHBIX UCCIIEOBAHUAX IO (PM3MOJIOTHH KMBOTHBIX U YEJIOBEKA C YYETOM MOJIEKYJISIPHOTO, KIETOYHOT'O,
TKaHEBOT'0, OPTaHHOT 0, CHCTEMHOT'0 U TIOBEAEHYECKOT0 YPOBHS COBPEMEHHOI'O MU3YUEHUS;

- TIOJIB30BATHCS 3HAHUSMHU 110 aHATOMHH TIPH MOCIJICAYIOIIEM OBJIaJICHUH 3aKOHOMEPHOCTSIMU (PU3MOJIOTUH KUBOTHBIX U YEJIOBEKA,;
HUMETb MPEJCTaBICHUE!

- 00 yHMBEpCaJIbHOM CBOWCTBE )KUBOH MaTEpPHU — Pa3ipaXMMOCTH, 3JIEKTPUIECKUX SBJICHUAX B BO30YAUMBIX TKaHX, PU3NOIOTHI
peuenuny, MbIIIEYHON TKaHH YeI0BeKa, O (YHKIMOHAIBLHOM POJIN CUCTEM, TKaHEH M OpPraHOB MMO3BOHOYHBIX;

IPpUOOPECTH HABBIKH:

- paboTBHI ¢ JINTEPATYPOIi;

- paboTHI ¢ PU3HOJOTMIECKUMH TIOKA3aTEISIMH, BBISIBICHHBIMHA COOTBETCTBYIOIIUMU METOIAMH



Duzuoiorusi pacTeHui

AHHOTANMS:

B pamkax mucrurminHbl @U3U0IOTHS PACTCHHN pacCMAaTPUBAIOTCS OCHOBHI (DYHKITMOHAIEHON aKTHBHOCTH PACTHUTEIBHBIX OPTaHH3MOB:
aKTyaJbHBIC BOIPOCH! (PH3HONIOTHU KIIETKH, POTOCHHTE3a, BOJHOTO OOMEHA, TBIXaHUs, MUHEPAIBHOTO MTUTAHUS, POCTA U Pa3BUTHUS
pacteHuil, ycroianBocTH. M3ydaroTcss 3aKOHOMEPHOCTH JKU3HEACATEIIEHOCTH PAaCTCHUH, OMOXUMUYECKUE, MOJICKYIISIPHBIC U
TCHETUYECKUE OCHOBBI B3aMMO3aMEHSIEMOCTH CIOXKHBIX (PYHKIUH H MEXaHU3MOB X PETYJLIHUU B CHCTEME IEJIOTO OPraHUu3Ma.
[IpencraBneHB 0COOCHHOCTH (PU3MOIOTHICCKHUX MPOIIECCOB, CTPYKTYPHO-(PYHKIIMOHANEHOW OPraHU3aIllH PACTCHHMN, a TAaKXKe
COBPEMEHHBIE METO/IbI UX UCCIIEJOBAHMUSI.

Hean:

CdopmMupoBaTh y CTyICHTOB 3HAHUSA O CTPYKTYPHOU U (PH3HOIOTHIESCKON OpraHU3alliy PaCTeHU, 3aKOHOMEPHOCTSX YIIPaBICHUS
IporeccaMy KU3HEIEATSITFHOCTH PACTUTEIBHBIX OPTaHU3MOB

3agaumn:
1. U3yuuTh 00IIHE 3aKOHOMEPHOCTH JKU3HEACATCIILHOCTH PACTUTEIILHBIX OPTaHU3MOB;
2. YMeTh IPUMEHSTh METOIbI (DU3MOIOTHUCCKUX UCCIICIOBAaHUN PACTCHUH.

TpeGoBaHusi K YPOBHIO OCBOECHHS COAEPKAHUS:

CTymeHT JOJDKEH MOTyYUTh CUCTEMHBIC 3HAHHSI 00 OpTaHU3aIMH, HHTETPAINN U PETYISINH (yHKIMOHATIBHBIX CHCTEM PacTCHUI.
WmeTs mpeacTaBIeHre 0 BO3SMOXKHOCTH PETYIISIIIAH IPOLIECCOB KU3HEACATEIBHOCTH PACTCHUH C yIETOM H3MEHSIOIINXCS YCIIOBHIA
CpeIBL.



IuTonorus

AHHOTaANMA:

]_[I/ITOJ'IOI‘I/ISI OTHOCHUTCA K @yHHaMCHTaJ’ILHHM pazaciam 6I/IOJ'[O]"I/II/I, TaK KaK OHa UCCIIEAYCT U ONMUCBHIBACT CAUHCTBCHHYIO CANMHUILY
BCEro KMBOIro Ha 3eMiIe — KIICTKY. Hpoueccm 1 3aKOHOMEPHOCTH, PACCMATPUBACMBIC B KYpPCEC, CIIyKAT OCHOBOM JJI U3yUYCHUA
TUCTOJIOTH, aHATOMUMU, 3M6pI/IOJ'IOFI/II/I, (1)I/ISI/IOJ'IOI‘I/II/I, TCHETUKU U JPYTUX pa3acioB OHOJIOTHH. OI‘pOMHOe 3Ha4YCHUC COBPCMCHHAs
OUTOJIOTHUA UMECT IJIAA MEIUIIMHBI, TaK KaK 1r00BIe 3a00JIEBaHUs CBOEH OCHOBOM MMEIOT ITATOJIOTHIO KOHKPETHBIX KJIICTOK HUJIN UX
rpynil, 4TO BAXXHO IJI IOHUMAaHUS Pa3BUTUSL 60J'I€3HI/I, I €€ JTUarHOCTHKHU U I BBI60pa METOIOB JICUCHUA U Hqu)I/IJ'IaKTI/IKI/I
3a0omaeBanus. [1o uroram oCBOEHHS JAUCHUIUIMHBI CTY ICHTBI HpI/IO6p€TyT 0a30BbIC 3HAHUS O COBPEMCHHOM YYCHHHU O KIIETKE, OCBOAT
METOAbBI MUTOJOTMYCCKHUX HCCHeHOBaHHﬁ, CMOT'YT IPUMCHUTD MMOJYYCHHBIC 3HAHUA U HABbIKU JJIA I/ICCJ'IG,HOBaHI/Iﬁ JKMBBIX 00BEKTOB.

Hean:

VYrayGiieHne 3HaHUH 0 CTPYKTYPHO-(QYHKIIMOHAIBHBIX OCOOCHHOCTSAX KIETOK, PACIINPEHUE MTPEICTABICHUNA O POIN KIETOK B
MHOTOKJICTOYHOM OpPTaHU3MeE, CTPOCHHUHU M (PYHKITHSIX OTACTHHBIX KIETOYHBIX KOMIIOHEHTOB, 00yUeHIE TPaKTHIECKUM HaBBIKAM
MUKPOCKOTIHH.

3agaum:
1. ChopmupoBath npezcTaBieHns: 00 UCTOPUH M METOJIaX U3YUEHHS KIIETOK.
2. ChopMupoBaTh YMEHUsI aHAJTM3UPOBAThH CO/IEPKAHUE OCHOBHBIX MIOCTYJIATOB KJIETOYHOM TEOPHUH.
3. CiocoOcTBOBaTH OCBOCHHIO 3HAHUH 0 XUMHUYECKOM COCTaBe, (PYHKLMAX U MOAEIAX CTPOCHHS OMOJIOIMYEeCKUX MeMOpaH.
4. ChopMupoBath MpeacTaBiIeHUs 00 YIABTPACTPYKTYpe, PYHKIUAX M B3aUMOCBSI3H KOMIIOHEHTOB IIUTOILIa3MBI — OPTraHOU/IOB,
BKJIFOUEHUHU U
LIUTOCKEJIETA.
5. Crioco0cTBOBaTh OCBOCHHIO 3HAHUH O CTPOSHHUHU M (DYHKIMIX KOMIIOHEHTOB Spa.
6. IIpomemMoHCTpUPOBATH MPUHIMIIE (PYHKIIMOHUPOBAHMUSI XPOMOCOM.
7. ChopmupoBaTh mpeAcTaBIeHUS] 00 0COOEHHOCTAX PENPOIYKIUH KIETOK.
8. CdopmupoBaTh yMEHHUS HAXOIUTH CXOZCTBO M OTIMYHS MEXy ABYMsI OCHOBHBIMH THIIAMH JICJIEHHS KIETOK - MUTO30M 1
MEN030M.
9. CnocoOcCTBOBaTH OCBOCHHUIO 3HAHUHN O MEXaHU3MAaX PETYIAINH JeJICHIS, CTAPSHUN ¥ THOSNN KIETOK.
10. Pa3BuTh HaBBIKK PabOTHI CO CBETOBBIM MHUKPOCKOIIOM, IIPUTOTOBJICHHS BPEMEHHBIX MPETIapaToB.



MeToabl TeHETUKH U MHUKPOKJJIOHAIBHOI'0 PAa3MHOXKCHUSA

AHHOTAIIUS:

JucuuruinHa crmocoOCTByeT IPHOOPETCHHIO Y CTYJICHTOB HABBIKOB MOJICKY ISPHO-TCHETHUCCKUX MCCIICIOBAHNI HACIECICTBEHHOCTH H
MAacCC-KJIOHATBHOTO Pa3MHOXKCHUS PACTCHUI.

B pesynbrate H3y4eHus TUCIUIDIMHEI CTYJCHT OBJIaIeeT MOJICKYIIIPHO-TeHeTHUECKUME MeToamu aHanm3a JJHK, n3yunut HekoTopeie
MOJIEKYJISIPHO-TCHETHIECKHE MapKephl Ha OCHOBE TaHAEMHBIX MIOBTOPOB, HayuuTcs Beinenats JJHK, paccauTeiBaTh 1 coouparthb
peaxmmonHyto cmechk s [P, oBnaneer HaBpikamu nposenerns amruudukarmu JHK metogom TP, ocBonut aramm3 npoayKkToB
aMIUTH(UKAIIH TP TTOMOIIH AIeKTpodope3a B arapo3HOM Trelie, OBIaeeT MaTeMAaTHUYSCKUMH METOAaMU 00paObOTKH pe3yIbTaToOB
MOJIEKYISIPHO-TCHETHIECKUX UCCIICIOBAaHUN, OCBOUT METOJIBI KYJIBTYPHI KIIETOK M TKAHEH PACTCHUH M TEXHUKY BBEICHUS B KYJIBTYPY
in vitro KJIETOK ¥ TKaHEH pacTeHWH, HAyIUTCS MOAOMNPATh ONTHMAIBHBIA COCTAaB MUTATEIBFHON CPEeIbl U MUKPOKIOHAEHOTO
Pa3sMHOXEHHs, MPHOOPETET HABBIKA MUKPOKIIOHATHFHOTO Pa3MHOXKECHHUSI HEKOTOPHIX BUIOB PACTCHUN M aHAIIN3a Ty Tel SMOpHoreHe3a u
OpraHoreHe3a pacTeHUH PETeHEPAHTOB B KYJIBTYpE in Vitro, IIOIYYUT ONBIT IPUTOTOBIICHIS MUTATEIBHBIX CPE U IIPHMEHEHHS
METOJIOB CTEPIITN3AINH YKCIUIAHTOB.

[IporpamMmoii TUCHUTUIHHBI IPEIYCMOTPEHBI CICAYIONINE BUABI KOHTPOJIS: YCTHBIM OIpPOC, OTYET 10 TabopaTOpPHEIM padoTawm,
KOHTPOJIb CAaMOCTOSTEIBHON PabOTHI CTYJACHTOB B MUCHbMEHHON MIIN YCTHOH (popme. ATTecTaIys o YCBOSHHUIO COIEPKaHH
JUCITUTUTHHEI POBOTUTCS B popMe 3adera (7 cemecTp) u dk3amena (8 cemectp). Tpya0eMKOCTh TUCITUTUTMHEI COCTABIISIET 6 3a9€THBIX
enwawIl, 216 gaca, n3 KoTopbix 84 yaca mabopaTtopHbIX padot, 132 yaca s caMOCTOSTETbHOM PabOThI CTYIEHTOB.

The discipline contributes to the acquisition of students' skills in molecular genetic studies of heredity and mass-clonal reproduction of
plants.

As aresult of studying the discipline, the student will master the molecular genetic methods of DNA analysis, study some molecular
genetic markers based on tandem repeats, learn how to isolate DNA, calculate and assemble the reaction mixture for PCR, master the
skills of DNA amplification by PCR, master the analysis of amplification products using electrophoresis in agarose gel, master the
mathematical methods of processing the results of molecular genetic studies,master the methods of culture of plant cells and tissues
and the technique of introducing plant cells and tissues into in vitro culture, learn how to select the optimal composition of the nutrient
medium for micropropagation, acquire the skills of micropropagation of some plant species and analysis of the pathways of
embryogenesis and organogenesis of regenerative plants in in vitro culture,

gain experience in the preparation of culture media and the use of explant sterilization techniques.

The discipline program provides for the following types of control: oral survey, report on laboratory work, control of students'
independent work in written or oral form. Attestation for the assimilation of the content of the discipline is carried out in the form of a
test (semester 7) and an exam (semester 8). The complexity of the discipline is 6 credits, 216 hours, of which 84 hours of laboratory
work, 132 hours for independent work of students.

ean:

Ienb qaHHOW AUCIUTLTUHBI COCTOUT B (JOPMHPOBAHUY Y CTYICHTOB HABBIKOB MOJICKYJIIPHO-TCHETUYECKUX UCCIICIOBAHMMA
HACJIEJICTBEHHOCTH U MacC-KJIIOHAJIbHOTO Pa3MHOKEHHSI PACTCHHIA.

Bxo1HO# KOHTPOJIE OyAET MPOBOAUTHLCS HA TIEPBOM J1a00OPATOPHOM 3aHSTHH B YCTHOH (opme.

3apauu:

1. N3yuenwne nposBieHUs GpyHIaMEHTaIbHBIX CBOHCTB HACIEACTBEHHOCTH U M3MCHUYMBOCTH HA MOJICKYJIIPHOM YPOBHE OpTaHU3aIluN
JKHBOTO.

2. OcBoenue MeTouKH aHann3a nomumopuima JJHK ¢ ncnonp3oBanneM MeToa MOTUMEpPa3HON IETTHOW PeaKIny.

3. M3yueHne MOJEKYISIPHO-TEHETHYECKIX MapKEPOB Ha OCHOBE TAaHIEMHBIX MTOCIIECI0BATEIEHOCTEH.

4. lokyMeHTHpOBaHKE pe3ynbTaToB ISSR-aHanmm3a 1 KOMOBIOTEPHBIH aHAIN3 TPOAYKTOB aMILTH(UKAIIHH.

5. IlpnoGpereHre HAaBBIKOB pabOTHI ¢ Oa3aMK TeHETHYECKUX JaHHBIX.

6. Nzydyenne KyabTypbl H30JIUPOBAHHBIX KIIETOK, TKAHEH U OPraHOB PACTCHUH.

7. IIpunoOperenne MpakKTUYECKUX HABBIKOB MACC-KIOHAIBHOTO Pa3MHOXKEHHS pACTEHHUH.

TpeGoBaHusi K YPOBHIO OCBOECHHSI COAEPKAHUS:

B pesynbrare nzydeHus AUCUUILTUHBI CTYJEHT TOJIKEH:

1. BrageTh MONEKyIsIpHO-TeHETHUeCKUMH MeToaamu aHanuza JJHK.

. IByunTh HEKOTOpbIE MOJIEKYIISIPHO-TEHETHUECKIE MapKePhl HA OCHOBE TaHJEMHBIX IIOBTOPOB

. ¥Y™merts Boeiensats JJHK.

. YMeTb paccuuThIBaTh U COOMPATh peakMOHHYI0 cMech st [TLP.

. OBnaneth HaBBIKaMu npoBeeHus amrutudukanmu JHK metogom TTIP.

. YMeTh POBOUTH aHAIH3 MPOAYKTOB aMILTA(UKAIIMH TP IOMOIIH IeKTpodope3a B arapo3HOM rele.

. [IproOpectu HaBBIKK pabOTHI ¢ 6a3aMU TEHETHYCCKHUX JTAHHBIX.

. BnameTp MaTeMaTH4ecKkuMu MeToaMH 00pPaOOTKH Pe3yIbTATOB MOJICKYIIIPHO-TEHETUICCKUX HCCIICOBAHUIMA.
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9. meTh nipencTaBieHre 0 ONOTEXHOIOTUH, €€ OCHOBAaX, COBPEMEHHOM COCTOSIHUH U MEPCHEKTHBAX.
10. 3HaTh METOBI KYJIBTYPHI KJIETOK U TKaHEH PaCTEHUH M TEXHUKY BBEICHUS B KyJIbTYPY in Vitro KJIETOK M TKaHEH PacTeHUH.
11. YMeTs mobupaTh ONTUMANIBHBIN COCTaB MUTATENBHOM CPEBI A1 MUKPOKJIOHAIBHOTO Pa3MHOXKEHUS.

12. TIprnobpecTr HaBBIKH MUKPOKJIOHATIBHOTO Pa3MHOXKEHHS HEKOTOPBIX BUJIOB PACTEHUN M aHAIIN3a My Tel sMOpHoreHes3a u
OpraHoreHe3a pacTeHHH PEereHepaHToB B KyJbType in vitro.

13. IMeTh onbIT IIPUT'OTOBJICHUS MMATATCIBHBIX CPEA U IPUMEHATH METO/Ibl CTEPUIIN3AIUN IKCILUIAHTOB.



Metoabl Ml/leOGI/IOJIOI‘l/l‘leCKl/lX N UMMYHOJOTI'HY€CKHUX uccJIe0BaHUH

AHHOTAIUSA:

B pesynbrate u3ydeHust JUCHUIUIMHBI « MeTOabl MUKPOOHOIIOTHYECKHX U HIMMYHOJIOTHUECKHX UCCIIEJOBAHUNY CTYICHTHI IPHOOPETYT
HaBBIKH J1a00paTOpPHON pabOThI C TAKUMHU OHOIOTHYECKUMH 00BEKTAMH, KaK HaKOITUTEIbHBIE U YUCTBIE KYJIBTYPbl MUKPOOPTaHH3MOB,
ryMopaibHble (PaKTOPbI U KJIIETKH UIMMYHHOH cucTeMbl. OCBOSIT IPUEMBI UX BBIICICHHS M KyJIbTHBUPOBAHUS. Y ICHIT OCHOBHBIE
NPUHONIBI UX uaeHTHuKanuy. OBIaIeroT HaBbIKaMu paboThl Ha COBPEMEHHOM 000PYAOBaHNH 1 HAYYaTCsl IPUMEHATH OTy4YCHHBIC
HaBBIKH JUIS BBITIOJIHEHHUS] COOCTBEHHOM HAayYHO-HMCCIIEI0BATENLCKOM paboThl. JlabopaTopHble 3aHATHS MPAKTUKYMa JOMOIHSIOT
TEOPETHUYECKUH KyPC, TO3BOJISIIOT JIy4IlIe YCBOUTH €r0, 3HAKOMSIT ¢ (DAaKTHYECKUM MaTepHaioM. B kadecTBe 00beKTOB
MHUKPOOHOJIOTHYECKHUX UCCIIEJOBAHUH NTPH BBIIOIHEHUHU paboT OyIyT NCIIONIB30BaHbI KYJIbTYPhl MUKPOOPTaHU3MOB, KOTOPBIE IITUPOKO
pacIpocTpaHEeHbI B OKPY>KaIOIIEH cpeie, a TAaKXKe YUCThIEC HACHTH(PHUITMPOBAHHBIEC HEMTATOTCHHBIE KYIbTYPhI N3 PernoHanpHON
MPOGMINPOBAHHOHN KOJUIEKITNH ATKAHOTPO(PHBIX MEKPOOPTAaHU3MOB (O(pHIHATBHEIN akpoHUM Kosmekim O3I'M, Homep 285 Bo
BcemupHoii ¢emepannn KOJUIEKIHH KyIbTyp, Www.iegmcol.ru). B kagecTBe 00EKTOB MMMYHOJIOTHYECKIX HCCIEIOBAHUH Oy IyT
UCTIONIB30BaHBI KJICTKH M OCIIKH, TIOJTydeHHBIE U3 IEpH(eprIecKoil KPOBH YEIOBEKA M KUBOTHBIX.

JuciumuinHa OyIeT MmoJjie3Ha CTyIeHTaM €CTeCTBEHHOHAYYHBIX HANpaBIeHUN (OMOIOTH, XMMHKH ).

ean:

O3HaKOMI/ITB CTYACHTOB C COBPEMCHHBIMH METOAOJIOTMYECCKUMU MMOJAX0JaMHU K PEHICHUIO 3a1a4 MI/IKp06I/IOJ'IOFI/II/I, MHKpO6HOI71
OMOTEXHOJIOTMU 1 UMMYHOJIOTHH.

YcnenrHoMy 0CBOCHHIO JUCIUILTMHBI OYIET CITIOCOOCTBOBATH IOHUMAHUE OCHOB MHUKPOOUOJIOTHH U HIMMYHOJIOTHH.

3agaun:

OCBOHTBH METOJIBI U3YyUCHISI PA3HOOOPA3H MUKPOOPTAaHU3MOB, X (PH3UOIOTHU H OMOXHMUU.

W3yqnTh OCHOBHBIC TIPUHIIAITEI HACHTH(PUKAIINA MAKPOOPTAaHH3MOB M OCBOUTH METOIOJIOTHIO MO (a3HOH TAKCOHOMHUH.
3aKpenuTh HaBBIKA Pa0OTHI C HAKOMHUTEIBHBIMA M YUCTBIMH KyJIBTYPaMHA MHUKPOOPTaHI3MOB.

W3yqnTh 9KONOTHYECKHE CTPATETHHA MUKPOOHBIX MTOMYJIAINN U METOABI HX ONpPEACITICHUS.

Hayuntbcs BBIIENAT, HACHTUDHUIUPOBATH U KyJIETHUBHPOBATH KIETKH KPOBHU KUBOTHBIX M YSIIOBEKA.

OCBOUTB TOAXOIBI K UCCIIEIOBAHNIO ()YHKIIMOHATHHOTO COCTOSHHS KICTOK MMMYHHOM CHCTEMEI.



MeTtoabl (pU3H0JI0Tr0-0HOXMMHUYECKHX UCCIeTOBAHU T

AHHOTANMUA:

PaCCManI/IBaeTCH TEXHHUKA MMPOBEACHUS ﬂa6opaTopH1,1x pa60T, YCTpoﬁCTBO THUITIOBBIX HpI/I60p0B 1 3KCIICPUMCHTAJIBHBIX YCTaHOBOK,
COBPEMCHHBIC MCTOAUKU ONPECACTICHUS OHMOXHMMHYECKUX IOKa3aTeleh y paCTCHHﬁI KOJIMYCCTBCHHOI'O COACPIKAHUA U KAYECCTBCHHOT'O
COCTaBa yrjieBoaoB, JIUIIUI0B, 66J'IKOB, MHHEPAJIbHBIX 3JIEMCHTOB, KOMIIOHCHTOB aHTPIOKCPIZ[aHTHOﬁ CHUCTEMBI (OHpGZ[eJ'IGHI/ISI
HHAWKATOPOB OKHUCIIUTECIBHOI'O CTPECCA, HU3KOMOJICKYJISIPHBIX daHTUOKCUAAHTOB, aKTUBHOCTHU q)GpMeHTOB aHTPIOKCPIZ[aHTHOﬁ SaH_[I/ITBI),
OopraHnm3anus SKCICPpUMEHTAJIbHbIX I/ICCJ'Ie,IlOBaHI/Iﬁ B 00acTu (I)I/ISI/IOJ'IOI‘I/II/I 1 OHOXMMHU paCTCHHﬁ, METOOO0JIOIHs aHalIn3a,
06CY)KI[6HI/I$[ U MPEACTABJICHUS MOJYUYCHHBIX OKCIICPUMCHTAJIbHBIX TaHHBIX.

Hean:
dopmMrpoBaHIE YMEHUI 1 HABBIKOB pabOTHI ¢ OMOJIOTHYECKUM MaTEPHUaIoM, OCBOSHHE METOAOB OMOXUMHYECKOTO aHAJIH3a,

obecrieueHne GpyHIaMEHTAIbHON MOATOTOBKH CTYACHTOB B YMEHHUH OPraHU3alnH SKCIIEPUMEHTAIBHBIX HCCIIEIOBaHHH B 001aCTH
(dbusnonornuy U OMOXUMHY PACTCHHMH.

3anauu:

1. imeTh mipe/icTaBICHUE O METOIaX TUTAHUPOBAHUS U OPTraHU3aluU (PU3HOIOT0-OHOXHUMHUYECKUX SKCIICPUMCHTOB.
2. [Tony4YuTh OMBIT HOCTAHOBKU (PH3UOIOT0-OHOXUMUYCCKHUX IKCIICPUMCHTOR.

3. OCBOUTH aHATUTHYECKUEC METOJIHI OMOJIOTHYCCKOW XUMUU U MOJICKYJISIPHONU OMOIIOTHH.

4. YMeTh UHTEPIPETUPOBATh KOJTHYCCTBEHHBIC XapaKTCPUCTHKH (DYHKITMOHUPOBAHUS )KUBOW CUCTEMBI.



Buoxumust 1 GU3HOJI0TUS YCTOMYUBOCTH PacTeHUI

AHHOTANMUA:

B JUCHUITIINHC Buoxumus u (1)I/ISI/IOJ'IOFI/IH YCTOﬁQHBOCTH paCTCHI/Iﬁ pacCMaTpuBaAOTCA MCXaHNU3MbI CTPECCA HA KIICTOYHOM,
OpPraHu3MEHHOM U MONYJIAIIMOHHOM YPOBHEC, JAIOTCA NPCACTABICHUA 00 ajalTalnyy U aKKJIMMaTu3alnuu paCTeHHﬁ, XapaKTCPU3YHOTCA
HGCHCHI/I(I)I/I‘ICCKI/IG u Cl'[eLlI/I(i)I/I‘K:CKI/IG HW3MEHEHHs 00MeHa BCIICCTB paCTGHI/Iﬁ Ha HeﬁCTBﬂe CTPECCOBBIX q)aKTOpOB (FI/IHO- u
runeprepmus, 3acyxa, H30BITOYHOE YBJIA’)KHCHUE, 3aCOJICHNUC ITOYBHI, OKHUCIUTCIbHBIA cTpecc, ﬂGﬁCTBHe paguanuu, aTMOC(i)epHBIX
Ta30B, TAXKCEJIBIX METAJJIOB U ,E[p) Oco00€e BHUMAHHE YACTACTCA MEXaHU3MaM BOCIIPUATHUS BHCIIHETO CUTHaIa, €0 IPOBEACHUIO B
T'€HOM, TeHETHYCCKOM 1 FOpMOHaJ’ILHOﬁ perysnry KJICTOYHOI0O OTBETA, PA3BUTHIO SaH.[I/ITHO-HpI/ICHOCO6I/ITeJ'ILHBIX peaKuMﬁ, SIBJICHUIO
KpoccC-aaalrTanunu.

Hean:

O3HaKOMHTH CTYJICHTOB C (PU3HOJIIOTO-OMOXUMHYECKHMH OCHOBAMH YCTOHYHUBOCTH PACTEHHI K Pa3IMUHbIM HEOIaronpHsTHHIM
(hakTopaM OKpyKaroIIei Cpebl.

3apaun:

- PackpsITh 0011IME MEXaHU3MBI CTpecca Ha MOJIEKYJIIPHOM, KIIETOYHOM, OPTaHU3MEHHOM M TIOMYJIAHOHHOM YPOBHE

- V3yunts Hecnienuduueckue u crennpruueckre 3auuTHO-PUCIIOCOONTENbHBIE PEaKIIny PacTeHUH Ha JISHCTBHE Pa3InYHBIX
CTpeccoBbIX (pakTOPOB

- PaccmoTpeTs (pu3M0I0ro-0noXMMHYECKHE OCHOBBI YCTOMYMBOCTH PACTEHUH K HATOTCHHBIM MUKPOOPTaHU3MaM | APYTUM
OnoTHYECKUM (aKTopam



I'eneruxka nomy.asiumi

AHHOTaNMS:

['eHeTHKA MOMYNIALUH SBISETCS YaCThIO MPO(ECCHOHATEHOTO IIUKITA JUCIUILTHH MOTOTOBKH CTYACHTOB IO CHCIUATBHOCTH
"Buosnorus". DTOT pa3aes TeHeTUKU 3aTparuBaeT acleKThl FTeHETUKH, SKOJIOTHH U TEOPUH 3BOIIOUHU. Kak BAUSIOT Ha FeHeTUYECKUe
MIPOIIECCHI B MOIYJISIINH €CTECTBEHHBII 0TOOp, MUTpAINH, HHOPUAMHT U TeHEeTHYeCKHH Apeiid? UTo sBIseTcs Mepoil TeHETHYECKON
M3MEHUYMBOCTH U 3BOJIIOLMOHHOrO ycrexa? Ha Bce aTu Bonpocsl orBevaet ['eneruka nonyasiuuil. M3yueHue sToi JuCHUILUIMHBL
MTOMOJKET TITYOXKe MMOHITH MUKPO3BOIIONMOHHBIE TIPOIIECCHI, KOTOPBIC UIYT B MOMYJISAIMAX Pa3IMYHBIX KUBBIX OPTaHU3MOB, B TOM
YHCIIe U B YEIOBEUCCKUX MOMYIAIUAX. ByayT o0cyxaaTbes mpo0iaeMbl JeMoTpaun, TeHETHISCKOTO Ipy3a B MOMYJISIIUAX,
[IPOUCXOXKACHUSI BUJIOB, TEHETUYECKOIO MOHUTOPHUHIA U IPUPOAOOXPAHHOMN AESITEIbHOCTH.

Hean:

(hopMHpOBaHNE MPEICTABICHIH O TEOPETUIECKUX OCHOBAX M OCHOBHBIX METOJaX TEHETHKH MOITYJISAIHA, ee 3HaUCHHUS, TPIMEHEHHE
MOJIyYCHHBIX 3HAHUW M HABBIKOB B PEIICHUH MTPOGECCHOHATBHBIX 3a/ad.

3anaun:

1. V3yueHue TeOPeTUUECKUX MIPUHITUIIOB OMYJISIIMOHHON TeHETHKY.

2. V3ydeHre OCHOBHBIX METOJIOB, HCIOIb3YEMBIX B TCHETUKE MOMYIISIIUH.

3. O1ieHKa BO3/ICHCTBYS PA3IMYHBIX (PAKTOPOB HA TCHETHUYCCKUE MPOIICCCHI B TIOITYJISIIHH.

TpeGoBaHusi K YPOBHIO OCBOECHHS COAEPKAHUS:

B pesynprate n3y4eHus TUCIUIDINHEI CIICIIHAICT TOJDKCH

UMETh TIPEJICTaBICHNUE!

O HacIeICTBEHHON IeTepPOTeHHOCTH MOMYIIANI Ha pa3IHIHBIX YPOBHSIX;

O MaTeMaTHYeCKHX METO/IaX, UCIIOIb3YEMbIX B TEHETHKE TOITYIISIIHIA;

O ponu ecTeCTBEHHOTO 0TOOPa B OAACPKAaHIH TOTMMOP(HHU3MA TTOMYJIISIIHN;

O NoMyAIMOHHO-TEHETHYECKUX aCTIEKTaxX MPOOJIEMbI «IETIOBEK M Onocdepay.

3HATB!

Teoperndeckre IPUHIUIIBI TOMYIISIIMOHHON TeHETHKH;

YMETb:

[TnanupoBath McciIe0BaHUE TEHETHYECKOTO COCTaBa MOMYJISLUH;

OHCHI/IBaTL TCHETUYCCKHUE MTPOUECCHI B TOMYJIAIUAX]

PUOOPECTH HABBIKU:

AHanm3a NonyJIsIHY, €€ TeHeTHYECKON CTPYKTYPBI, YaCTOTHI aJUIeTied U UX TUHAMUKH;
PaboThI C COBpeMEHHOH JINTEPATYPOI M CETEBEIMHU pECypcaMu Kak B 00JaCTH U3y4aeMon AUCIMILINHBI, TaK ¥ OOIIKE HABBIKH.



CucremaTnka MPOKAPUOTHBIX MUKPOOPraHu3dMoB

AHHOTANMS:

B ocHoOBe kypca sexat GyHIaMEHTAIbHBIC 3HAHUS COOTBETCTBYIOIINX PA3JICNIOB O0IIeH MUKPOOUOIOTHH, OHOXUMUH, MOJICKYIISIPHON
OMOJIOTHH, a TAKIKE COBPEMEHHBIX HAYYHBIX ITyOIUKAIMA BEAYIIUX CICIIHATINCTOB IO KIFOYEBBIM aCIICKTaM Kiaccu(UKaIuu U
HOMEHKJIATYPHI MUKPOOPTaHU3MOB. J[MCIIUIITIHA HalleJieHa Ha GopMupoBaHHUe MPO(eCcCHOHANBHBIX KOMIICTCHITUH BEITYCKHUKA B BHJIE
ITOHUMAHWSI COBPEMEHHBIX MPOOJIEM H JOCTIDKESHHIA CHCTEMATHKH MUKPOOPTAaHMU3MOB C ITO3UIIHIA 00IIel Teopruu OMOIOTHYeCKON
cucteMaTkH. PaccMarpuBaroTcs OCHOBHBIC TIPOOIEMBI MAKPOTAKCOHOMHU B MUKPOOHOJIOTHH, HAPSITy C KITACCHICCKAMH CBEICHUSIMHU
M3JIAraloTCsl COBPEMEHHBIC TIPEICTABICHUS O OMOpa3HO0Opa3uy U GUIIOTEHHH OAKTepHi U apXel, 00CyKIal0TCs COBpEMEHHBIE
METOJOJOTHIECKHE TIOIXOBI K Pa3paboTKe MPOOIeMBI 3BOIIOIIMOHHO 000CHOBAaHHOMN CHCTEMBI TPOKAPHOTHBIX OPTaHI3MOB.

The course is underlain by fundamental knowledge of appropriate sections: General Microbiology, Biochemistry, Molecular Biology,
Mathematics, as well as recent scientific works of leading specialists in key aspects of microbial classification and nomenclature. The
discipline is focused on the development of professional competence among graduates i.e. gaining insight in current state of microbial
diversity at different (genetic, physiological, taxonomic) levels depending on stresses and ecological disorders, as well as present-day
problems and achievements in microbial systematics from the position of general theory of biological systematics. The discipline
uncovers basic principles and methods of assessment and preservation of microbial diversity; issues of macrotaxonomy in
microbiology; current ideas on biology of bacteria and archaea, their biodiversity and phylogeny are disclosed along with classic
material; and up-to-date methodological approaches to elaborate the problem of evolutionary substantiated system of prokaryotic
organisms are discussed.

Hean:

Henp: @opMupoBaHue yrITyOISHHOTO MPEICTABICHAUS O KOHIICTIIIUH TpexX QuiioreHeTHuecknx qoMeHoB (Bacteria, Archaea, Eucarya),
KOTOpas BHECIIA CYIIECTBCHHBIC N3MEHEHUS B OCHOBHI KJIETOYHOH TeoprH. B cBeTe MEKAyHAPOTHBIX JOKYMEHTOB W HAYYHBIX
MIpOTpaMM MOCIETHIX JIET, IPUHATHIX B cBsA3K ¢ KonBeHnumeit o Ononmormueckom pasnoodpasuu (The Convention on Biological
Diversity), IloBectkoii nus Ha XXI Bek (Agenda XXI), 'mobansHO# Takconomudeckoit naumatuBoii (Global Taxonomic Initiative)
03HAKOMJICHHE CTYIEHTOB C COBPEMEHHBIMH IPOOIeMaMil CHCTEMAaTHKH MUKPOOPTaHU3MOB. B paMKax Kypca paccMaTpHBarOTCs
JTOCTOMHCTBA U OTpaHMYEHISI SBOJIIOIIOHHOTO TOAX0/a K KiIacCH(PUKAIINU, OCHOBAaHHOM Ha aHAIN3€ HYKJICOTHIHBIX
mocienoBarenbHocTedt PHK 1 Apyrux MonekyisspHO-OMOJOTHYECKUX METOIaX, BOMPOCHI TAPMOHHU3AIMH UCIIOIb3YEMOM
TEPMHUHOJIOTUH, UCTOPHUHU HpO6HeMLI MAaKpO- U METraTaKCOHOMMUH,; U3JIAra€TCsa KOHICIIUA BUJa B IPOKAPUOTOJIOTUH; B UCTOPUIECCKOM
aCIIeKTe OCBEIIAIOTCS IBOIIIOIMS CUCTEM, OCHOBHBIE IIPHHIMITBI M KPUTEPUH KIaCCHU(PUKAIMU OTIENIBHBIX TPYIII IIPOKAPUOTHBIX
OpraHm3MoB, TUCKYCCHOHHBIC BOIIPOCHI UX HOMCHKJIATYPhI.

3anaun:

3amaun: Kypc opueHTHpOBaH Ha (HOPMUPOBAHUE Y CTYACHTOB HABBIKOB M YMCHUH aHAIUTUYCCKON ICITEIBHOCTH B TaHHOH oOnactu. B
mporiecce 00yUYCHUS CTYACHTHI IIPU3BAaHBI 03HAKOMHUTHCS C M3MEHCHUSIMU B CHCTEMATHKE IIPOKAPUOTHBIX OPTaHU3MOB, a TAKKE B
KOHIICTITYaJIbHBIX B3MIIAaX Ha UX OMOpa3HOOOpa3ue U (GUIIOTCHHUI0; IMETh MPECTABICHHUE O JAHHOW HayKE B KAXKIBIH HCTOPHYCCKUI
MEPUOJI BPEMEHH; KOHCIIEKTHBHO MPOCIEANTh (DEHOTHITHYECKHE U (DHIIOTCHETUIECKUE HAMTPABICHHUS CHCTEMATHKH, HCTOPHUIO
po0JIeMbI MAKPO- U METaTAKCOHOMUH, a TAK)KE CTAHOBIICHUS KOHIICTIIIMU BU/IA B TIPOKAPUOTOJIOTUH; U3yUHTh IIEHTPAIbHBIC TIOHITHUS
— Kiaccu(uKaIysi, HOMEHKJIATYPa, HACHTH(DUKAIKS, & TAKXKE OCHOBHbBIC ITPUHIIUIIBI U KPUTEPHHU Kiaccuukanuu 6akrepuil u apxeit;
3HATh [PaBHJIa HANMEHOBAHUS TPOKAPHOTHBIX OPraHM3MOB, OCHOBHBIC ITPUHIIMIIBI HABBIKH 110 TEXHUKE HICHTU(PUKALIN
MHUKPOOPT'aHHU3MOB; OCBOMTH METOOJIOTHIO COBPEMEHHOM MOIU(a3HOM TAKCOHOMHUH; 3HATh PaOOThI UCCIIE0BATENEH, BHECIINX BKIIA]
B pa3pabOTKy COBPEMEHHOI CHCTEMBI TPOKAPHOTHBIX OPraHI3MOB

TpeOoBaHus K YPOBHIO OCBOCHHS COJACPKAHUA:

B pesynbpTaTe M3y4eHUs AUCUUILIMHBI CIIELHAIUCT JOJDKEH ObITh HHGOPMUPOBAH O TOCTH)KEHUSAX CUCTEMAaTHKH MHUKPOOPTaHH3MOB;
HMETh MPEJICTABIICHHE O JAHHOW HayKe B KK/l KICTOPUYECKHUIT IEPHOI BPEMEHH; 3HaTh OCHOBHBIE MTOHSATHS U ITPaBUIIa
HaMMEHOBAHUSI MPOKAPUOTHBIX OPraHU3MOB, OCHOBHBIE TPUHIIMITBI K METO/IbI OLICHKU M COXPaHEHHsI MUKPOOHOTO pa3HOo0pasusi;
YMETh OLIEHUTh HEOOXOMMOCTh U 0OOCHOBaHHOCTh IIPUMEHEHHsI KOHKPETHBIX METOJJOJIOTHUECKHX [TPUEMOB ISl HICHTHU(PHUKAIN
OakTepuii U apxeil; 3aKpenuTh HaBBIKK pabOoThI C KyJIbTypaMi MHUKPOOPTaHU3MOB U OCBOMTH METOIOJIOTHIO COBPEMEHHOM MOU(a3HON
TAKCOHOMHH M WICHTU(HUKAIUH MUKPOOPTaHH3MOB.

B ocHoBe kypca nexar GpyHIaMeHTaJIbHbIC 3HAHUSI COOTBETCTBYIONINX Pa3/iesIoB 001IeH MUKPOOUOIOT U, OMOXHMUH, MOJICKYJISIPHOM
OMOJIOTY, MaTEMaTHKH, a TAK)KE€ COBPEMEHHBIX HAYYHBIX ITyOJIMKAIMi BEAYIINX CIEIHAINCTOB IO KIIOYEBBIM acTieKTaM
Kaccu(UKayu 1 HOMEHKIIATypbl MUKPOOPTaHU3MOB.

AKTyanbHOCTh HOATOTOBKU KBAJIM(UIIMPOBAHHBIX CHEIUATHCTOB-CUCTEMAaTHKOB 0c000 TOAYEPKUBACTCS PSAOM MEKITYHAPOIHBIX
JIOKYMEHTOB U Hay4YHBIX IIPOrPaMM IOCIEIHNX JIET, NPUHATHIX B cBsi3u ¢ KoHBeH1melt o Ononorndeckom paznoobpasuu (The
Convention on Biological Diversity) u IToBectkoii nust Ha XXI Bek (Agenda XXI).



Bnopamooﬁpame M OMOTEXHOJIOTHYECKHIA MOTEeHIUAJ MHUKPOOPraHusmMoB

AHHOTALUSA:

Jucnuminna «bropazHooOpasue U OMOTEXHOJOTHYECKUH MOTEHIIMAa MUKPOOPTaHU3MOBY OyIeT MoJIe3Ha CTYACHTaM,
MHTEPECYIOINMCS, KaK MOXXHO Ha ITPAaKTHKE NPUMEHUTH (yHIaMeHTaJIbHbIC 3HAHUS 110 MUKPOOHOJIOTryy. J{JIsl yCIeHOro 0CBOCHUS
Kypca NOHa100sTCs 3HaHHS B 00J1acTH 001ei MUKPOOHOJIOTHH, CHCTEMAaTHKH MUKPOOPTaHU3MOB, OMOXHUMHUH, MOJIEKYJISIPHOM
OMOJIOrMH, MaTEMaTHKH, a TAK)Ke YMEHHUE UCKATh U aHAIN3UPOBATh COBPEMEHHBIEC HAyYHbIE IIyOJIMKALMH BEIYIUX CHEIHUAIICTOB 10
KJIFOUEBBIM acleKTaM KIacCH(UKAIMi MUKPOOPTaHW3MOB M SKCIIyaTaluy UX (pepMEeHTATHBHON aKTUBHOCTH JUIS IIPON3BOJICTBA
LIEJIEBBIX POAYKTOB. [lucuIuIiHa HaneneHa Ha (opMHupoBaHue MPo(ecCHOHaNbHBIX KOMIIETEHIINH BBIITYCKHUKA B BU/IE IIOHNMAaHUs
COBPEMEHHOTO CTaTyca MUKPOOHOTO pa3HOOOpa3us Ha pa3HbIX (T€HETHYECKOM, (PU3HOIOTHUECKOM, TAKCOHOMUYECKOM) YPOBHSX B
3aBHCHMOCTH OT CTPECCOB M SKOJIOTHIECKUX HAPYIICHUH ¢ TIO3UINIA 00IIel Teopun ONOJIOTHYECKON CHCTEMATHKH, a TaKXKe
COBPEMEHHBIX ITPOOJIEM 1 TOCTIDKEHNI MUKPOOHOIT GroTexHoIornu. B mucummimae paccMaTpuBaoTCs OCHOBHBIE MPUHIUTIBI A
METOBI OIIEHKH W COXPAaHEHUSI MIUKPOOHOTO Pa3HOOOpasns, MPOOIEMBI MAaKPOTAKCOHOMUH B MUKPOOHOIIOTHH, HAPATY C
KJIACCHYECKUMHU CBEICHUSAMH M3J1araloTCsl COBPEMEHHBIE TTPECTaBICHNS O OMOIOTHH OaKTepHil 1 apxe, X Omopa3sHOOOpasnu 1
¢unorennn, 06CyKIAIOTCS COBPEMEHHBIE METOI0JIOTHIECKHE TOAXOABI K Pa3paboTKe MpoOIeMbl TPAKTHUECKOTO UCTIONIB30BAHMS
MHKpPOOPTaHH3MOB B OMOTEXHOIOTHH.

The discipline "Biodiversity and Biotechnological Potential of Microorganisms" is useful for students wondering to know how to
transform biology theories into practice. The course includes the basic knowledge in the relevant sections of general microbiology,
biochemistry, molecular biology, mathematics, and also current scientific publications of the leading experts on the key aspects of the
microorganisms’ classification and usage of their enzymatic activity to develop desired products. The discipline is aimed at forming
the student’s professional competence via perception of the current status of microbial diversity subject to stresses and environmental
disturbances at different (genetic, physiological, taxonomic) levels in view of the general theory of biological taxonomy, as well as the
current problems and achievements in microbial biotechnology. The discipline considers the basic principles and methods for
assessment and conservation of microbial diversity, macrotaxonomic issues in microbiology. Along with traditional knowledge, the
current concepts of the biology of bacteria and archaea, and their biodiversity and phylogeny are considered. Current methodological
approaches to the development of practical exploitation of microorganisms in biotechnology are discussed.

Hean:

3HaKOMCTBO C aKTyaJIbHBIMHU MPOOJIEMaMHU M MOCIEAHUMH JIOCTIXKEHUSIMH B 00JIaCTH U3YUYEHUS], COXPaHEHHUs M UCTIOIb30BAHUS
MHUKpPOOHOT0 pa3zHooOpasusi. PopMUpOBaHKEe YriyOJIEeHHOIO MPEICTABICHHS O KOHIETIIHY TPEX (PUIIOreHeTHYECKUX JOMEHOB
(Bacteria, Archaea, Eucarya). O3HakoMJIEHHE CTYJICHTOB ¢ IIPOOJIEMaMH OICHKH COCTOSIHUS OMOpPa3HO0Opa3usi MUKPOOPTaHU3MOB H
CTETIeHN UX OMOTEXHOJIOIMYECKOW IPUTOJHOCTH B CBETE MEXK/yHAPOAHBIX JOKYMEHTOB U HAay4YHBIX IPOTPAMM IOCIEAHUX JIET,
NIPUHSTHIX B cBs3M ¢ KoHBeHnuei o 6nonornueckom pasnoodpasuu (The Convention on Biological Diversity) u IToBecTkoii aHs Ha
XXI Bek (Agenda XXI). PazBuTHe y MarucTpaHToB TBOPYECKOTO MBIIUICHHS ¥ IOBBIIIEHHE UX HHTEUIEKTYaJIbHOTO YPOBHSL.

3agaun:

Kypc opuenTHpoBaH Ha POPMUPOBAHKE y CTYJCHTOB HABBIKOB CAMOCTOSATEIIFHON paOOTHI CO CIIEUATEHON JINTEPaTypoil, B TOM YUCIIe
0a3aMu JaHHBIX POCCHICKHUX H 3apYOCKHBIX OMONHOTEK, TATEHTHOH TOKYMEHTAIMEeH U BEAyIIUMI HAyYHBIMH Ky PHAJIaMH
OHMOJIOTHYECKOH HATIPABICHHOCTH, HAa 00y4eHHe MPOo(eCCHOHATFHON 1 HAYYHOH TepMUHOJOTHH. B mporecce 00ydeHust CTYCHTHI
MIPU3BAHBI 03HAKOMUTHCS C U3MEHEHUSMH B CHCTEMAaTHKE MUKPOOPTaHU3MOB, a TAK)KEe B KOHIICTITYya IbHBIX B3IIAIaX HA UX
6unopazHooOpa3ue u GUIOTESHIIO; IMETh MTPEICTABIICHHE O JAHHOW HayKe B KK HCTOPHUUCECKHU ITEPHOT BPEMEHH; KOHCTIEKTHBHO
MIPOCIIEANTH (PEHOTHITNIECKHE M (PHIIOTeHETHYECKUE HATIPABICHUS CHCTEMATHKH, HCTOPHIO IPOOIIEMBI MaKpO- M METaTaKCOHOMIH, a
TaK)Ke CTAHOBJICHUS KOHIICIIINY BU/Ia B TIPOKAPHUOTOJIOTHH; U3yUUTh IEHTPAIbHBIC TIOHATHA — KITacCH()UKaIUs, HOMEHKJIATypa,
HACHTU(UKAINA, a TAKXKE OCHOBHBIE PHHIIUTIB M KPUTEPHH KiIacCH(UKAITIH OaKTepHil U apXeil; 3HaTh MpaBHiIa HANMEHOBAHUS
MIPOKAPHOTHBIX OPTaHU3MOB, OCHOBHBIC TIPUHITUITEI X METOJIBI OIICHKH M COXPaHEHISI MUKPOOHOTO pa3HO00pas3wst; OCBOUTH
METOJIOJIOTHIO COBPEMEHHON TONMM(pa3HON TAKCOHOMHUH M 3aKPETUTh HABBIKHU 110 TEXHUKE UACHTH(PUKAIITH MUKPOOPTAaHU3MOB; &
TaK)Ke OICHKE M pealn3aiuy X pepMeHTAaTUBHONW aKTHBHOCTH.

TpeGoBaHNsA K YPOBHIO OCBOCHHUSI COJEePKAHUS

YcBoeHue cofiepikaHus Kypca Ipe/IioiaraeT IpoBeieHHe IPOMEKYTOYHOTO M HTOTOBOTO KOHTPOJIS 3HaHHH. [IpoMexyTouHbIi
KOHTPOJIb OCYILECTBIISECTCS P ITOMOIIH OIPOca 110 BCEM pasjieliaM JIEKIIMOHHOTO Kypca. iTorosas orieHka popMupyercs B OaibHOM
cucTeme, KOTopasi COCTOUT U3 0aJJIOB, MOJTYYEHHBIX CTYACHTAMH 32 IPOMEKYTOYHbIE KOHTPOJIbHBIE OIPOCH! M TEKYIIYIO paboTy B
cemuHape. ITOroBeIii KOHTPOJIB: 3K3aMeH 1o BceMy Kypcy. [IpnoOperenue GpyH1aMeHTaIbHBIX 3HAHUH 110 JUCIHUIUIMHE SBIISETCS
Ba)KHBIM KOMITOHEHTOM [EJIOCTHOTO €CTECTBEHHOHAYYHOTO MHPOBO33PEHHsI MUKpOOHosora-onoTexnonora. JJucuumimina onpenenser
Ba)KHYIO CBSI3b MEXXIY BCEMH AMCIMIUIMHAMU HarpasieHus: «bruonorus». [loxyueHHbIe 3HaHUS 110 JaHHOHM AUCLMIUIMHE HEOOXOANMBI
MarucTpaHTy MpH IOATOTOBKE M 3aIUTE MarCTEPCKOM BBIITYCKHON paboThI, pelIeHUH Hay9IHO-HCCIIE0BATENBCKUX 1
IIPOM3BO/ICTBEHHO-TEXHUUECKHX 3a1a4 B Oyyniel mpodecCHOHAIbHOM AeATeIbHOCTH. B pe3yibrare H3y4eHHs AUCIUIUINHBI
MarucTpaHT A0JKEH

HMETH NPEJICTaBICHHE O MECTE MIPOKAPUOT B OMOJIOTMYECKOH MeracucTeMe, X 0MOpa3HOO0pa3uy KaK HCTOYHUKE IOy YEeHHS



MIPOAYIICHTOB OMOJIOTHYECKH AKTUBHBIX BEIIECTB M JECTPYKTOPOB OPTaHUIECKUX COCTMHEHUH;

BJIAJICTh TEOPETUICCKUMHU 3HAHUAMHU B 00JIaCTH B3aUMOOTHOILIECHHIH ITPOKAPHUOT MEXKIY COOOH U C 3yKapHoTaMu;

YMETh OIIEHUTh HEOOXOAUMOCTh U 0OOCHOBAHHOCTh MPUMEHEHHSI OCBOEHHBIX METOA0JOTMUYECKUX TPUEMOB JIJIsl peIeHUs] KOHKPETHBIX
Hay4YHBIX U TPOU3BOACTBEHHBIX 3a]1a4.



T'eneTnueckas HHXKCHEePUs

AHHOTANMS:

I'eHeTHueckas HHKCHEPHS - PO eCCHOHATBHAS JUCIUILINHA, TTO3BOJISFOIIAS OCBOUTh COBOKYITHOCTh OMOTEXHOJIOTHUECKUX METOIOB
CO3/IaHUS CHHTCTUYCCKUX CUCTEM Ha MOJICKYIIIPHO-OMOJIOTHYCCKOM YPOBHE M U3yYUTh MPAKTUICCKHUE JOCTHKCHUS TEHHO-
MOIUGUIMPYIONIIX TEXHOIOTHH.

B pesynbrare nzydeHus: JaHHON AUCUMIUIMHBI CTYIEHTHI OCBOSIT COBPEMEHHBIE METO/IbI UCCIIEIOBAHUS T€HOMA, KIIOHUPOBAHUS U
AKCIIPECCHH Ty KEPOIHBIX TEHOB B KIIETKaX OaKTepHil, IPOXKKAX M KIETKaX BBICIIUX SYKapHOT. JleTadbHO 03HAKOMSTCS C TAKUMH
METOJIaMU KaK MoJMMepasHas uenHas peakuuu, BBegenue JJHK B kineTku npo- v 3ykapuoT, COBPEMEHHBIMH TEXHOJIOTUSIMU
cexksenupoBanus JHK. U3ydyenue TeopeTuueckoro Matepuasia JONOIHIETCS 3HAHUSMH, [TOJIyY€HHBIMU B XOJ1€ PELIEHUS Pa3InYHbIX
3az1a4 1o npuMeHeHuto ['I-MeTo10B Ha MPaKTUYECKUX 3aHITHSIX.

Genetic engineering is a professional discipline that allows mastering a set of biotechnological methods for creating synthetic systems
at the molecular biological level and studying the practical achievements of genetically modifying technologies.

As a result of studying this discipline, students will master modern methods of genome research, cloning and expression of foreign
genes in bacterial, yeast and higher eukaryotic cells. They will get acquainted in detail with such methods as polymerase chain
reaction, introduction of DNA into pro- and eukaryotic cells, and modern DNA sequencing technologies. The study of theoretical
material is supplemented by knowledge gained in the course of solving various problems on the application of GI methods in practical
classes.

Hean:

N3yueHne 0CHOBHBIX MPUHINIIOB ¥ METOJJOB T€HETHUECKOI MHKCHEPHH, IPHOOPETEHNE 3HAHMH 00 OCHOBHBIX MPUHINIIAX CO3/IaHUS
pexomOuHanTHBHIX JIHK 7 mcmonp30BaHiM UX B TEHETHKE U OMOTEXHOIOTHH, (POPMIPOBAHNE HABBEIKOB U YMEHHH aHATUTHYCCKON
JIESITEIFHOCTH B JAHHOH 007acTH.

3apaun:

1. ITomy4uTs npeacTaBieHue o 0A30BBIX MIPUHITUIIAX U METOAAX TeHETHYECKON HH)KEHEPUH.

2. PaciimpuTh 3HaHUSA O COBPEMEHHBIX U KJIACCHYECKUX MOJIEKYJIIPHO-TEHETHYECKUX METOAaX, UCIOIb3YEMBIX JUIS CO3IaHUs U
uccnenoBanus pekomouHanTHeIX JJHK.

3. OBnazieTh HABBIKOM PEILICHUS MPAKTUYECKUX 33a]au B T€HETHKE, MOJIEKYIIPHOM OMOJIOTMH U OMOTEXHOJIOTUHU ¢ npuMeHeHueM I U-
METOJIOB.

TpeOoBaHNs K YPOBHIO OCBOCHHS COAEPKAHMSA:

B pesynbraTe n3ydeHus JUCHUIUIMHBI CTICIIMAINCT J0JDKEH ITOBBICUTH YPOBEHb 3HAHMH B 00JIACTH TeHETHKH, MOJIEKYIIIPHOH
Ononornu, GMOTEXHOJIOTUH, TIOJTyYUTh HOBBIE 3HAHHS B 00JIACTH MOJIEKYJISIPHOM F€HETHKH, HAYYUThCS IPAKTHIECKH TPUMEHSATh
MIOJTyYEHHbIE TEOPETHUECKHE 3HAHUS ITPH YTCHUH U U3YYEHUN HAayYHOH JIMTepaTypsl (HaydHBIX cTaTel, 0030poB, MOHOTpaduii U T.1.),
BBINTOJTHEHNH KYPCOBBIX M JJUIUIOMHBIX Pa0oOT.

B pesynbrate u3ydeHus JUCHUIUIMHBI CIICIIMAINCT JOJDKEH:

-3HaTh OCHOBHBIE ITOHATHS ¥ TCHETHIECKNE TEPMHUHBI, pPACCMAaTPHUBAEMBIE IPH N3yUCHUH AUCIUILINHEI;

-MIMETb TIPEJICTABIEHIE 00 OCHOBHBIX MPUHINIIAX TEHETHIECKOW MHKCHEPHH;

-3HaTh 0a30BbIE MOJIEKYIAPHO-TEHETHUECKHE METOIBI.



IH3UMOI0THs

AHHOTANMS:

JlucuuIuinHa paccMaTpUBaeT CTPOCHHUE, CBOMCTBA, HOMECHKIIATYPY M KJIacCH(PUKANHo (HEPMEHTOB, KaK OMOJIOTHYECKUX
karanuzatopoB. OcBemaeT BOMPOCHl CCHU()UIHOCTH, KHHETUKU M TSPMOTUHAMUAKH (DEPMEHTATUBHBIX PCAKIIUM, a TAKKE
MOJIEKYJISIPHBIC MEXaHIU3MBI OMOKATAaJM3a U PErYJISAIUN aKTHBHOCTH OOBIYHBIX U allocTepuieckux (epMeHToB. Kypc 3HAKOMHT
CTYICHTOB C Pa3IMYHBIMH 00IACTAMH MPUMEHEHHU ()ePMEHTOB, KaKk OMOKATaIH3aTOPOB U MOJICKYIISIPHBIX CEHCOPOB.
JucunuinHa OpHUEHTHPOBAHA HA YTIyOJICHHE TEOPETUICCKUX MPECTaBICHAN CTYIEHTOB O Ka9YeCTBEHHOM OTIIMYHE )KUBOTO OT
HEXMBOTO Ha MOJICKYJIIPHOM YPOBHE M YMEHUH MIPUMEHATh UX B aHAJN3¢ OMOJIOTHYECKUX TporeccoB. OCBOCHHE NaHHOTO Kypca
Heo0XoauMo i1 Oolree TTyOOKOTro MOHUMAHHS TAKUX JUCIUILINH KaK MUKPOOHOJIOTHS I BUPYCOJIOTHS, OMOXUMHUS, (PU3UOIOTHS U
OMOXUMUS pacTeHUH, (PU3NOIIOTHS YeTIOBEKA U )KHBOTHBIX, MOJICKYJISIpHAsI OMOJIOTHS, a TakK)Ke HAyIHOH paboTHI.

Hean:

[ToBbIlIEHUE UCXOAHOTO YPOBHS NPE/ICTABICHUI O CTPOSHNH, CBOMCTBAX M (QDYHKIUIX PEepMEHTOB KaK OMOJIOIMYECKUX KAaTaln3aToOpOB,
yriyOneHue U pacliupeHre 3HAHWN O KUHETUKH (DepMEHTAaTHBHOIO KaTalli3, MOJIEKYJISIPHBIX MEXaHW3Max OuoKaraiu3a,
MEXaHU3Max pEryiainuu akTUBHOCTH CbepMeHTOB, a TAaK)KE€ O MNPAKTHYCCKUX aCII€KTOB OH3UMOJIOTUHN IJIsI PCIICHUA
podeCCHOHANBHBIX 33/1a4.

3agaun:

- mproOpecTr 0a30BbIC 3HAHKS TAKUX Pa3JICIIOB SH3UMOJIOTHH KaK CTPOCHUE, CBOWCTBA, Kiaccuukaius GepMEeHTOB, MEXaHU3MBI
(hepMEHTaTUBHOTO KaTallN3a, PETyJISAIHNA AKTUBHOCTH (DEPMEHTOB, TIPAKTHYCCKOTO UCIIOIB30BaHUSI (PEPMEHTOB,

- OBJIAZICTh TEPMHUHOJIOTHECH ¥ OCHOBHBIMH MOHSATHSIMH YH3UMOJIOTHH ISl OOBSICHEHUS TIPOLIECCOB )KU3HEICITEITPHOCTH )KUBOTHBIX
PACTUTENBHBIX KIIETOK,

- pa3BUTH HABBIKH CaMOCTOSTEIFHOTO TIONCKA M aHANTN3a YYIeOHOH M HAYYHOH JUTEpaTypol 10 BEIOpaHHON TeMe W IPEACTaBIATh
y4eOHBII MaTeprall B YCTHOH U MUCBMEHHON (opme (TIpe3eHTaIus), a TAKXKE UCIOIh30BATh €T0 B IMPOIIECCe HAyIHO-TIPAKTHIECKOM
TIeSITEIIbHOCTH.



