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1 OBIIAS XAPAKTEPVICTUKA PABOYEN ITPOT'PAMMBI YUEBHOT' O IIPEJIMETA
OYIIL.13 BNOJIOI'us

1.1 O6nacTs npuMeHeHHs paboyeil MporpaMMel

Paboyasi mporpamma yuebHoro mpeamera OVYII.13 Buonorusi siBjisieTcss 4acTbiO TPOTPaMMBbI
cpegHero obmiero ob6pasoBaHusi 1o creruanbHocT CITO 23.02.01 OpraHuszaijusi TepeBO30K U
ympasJieHre Ha TpaHcropTe (110 BUzaM) (yTBepxJeH nprkasoM Munnpocseijenus Poccun ot 20.03.2024
Nel76). Pabouasi mporpamma OVYII.13 Buosorus paspaborana B cootBerctBun ¢ ®PI'OC COO (B
JEeUCTBYIOIIeH peJakiui) W C y4YeToM IpPUMepHON paboueil mporpamMmbl 00I1je00pa3oBaTebHOM
JUCLIMTUTAHBI « Bruonorus» fi71s1 mpodeccroHanbHbIX 00pa3oBaTebHbIX opranu3saiuii UPTIO (yTBepxkaeHa
npoToKoyioM Ne6/2025 ot «18» ampenst 2025 T.).

[lpu peanuszaiy paboueil MporpaMMbl MOTYT MCIIO/Ib30BaThCsl pa3/iMuHbie 0Opa3oBaTesbHbIe
TEXHOJIOTWH, B TOM UHCJIe IUCTAaHLMOHHBIe 00pa30BaTe/ibHbIe TEXHOIOTHH, IeKTPOHHOE 00yueHue.

Pabouasi mporpamma yuebHoro npeamera OYTII.13 Buosorus Mo)keT OBbITH HCIIO/Ib30BaHa B
npodeCcCOHANBHONM TIOATOTOBKe, TMEpPerioArOTOBKe U TIOBBIIIEHWM KBaavduKaipy pabounx 1o
npogeccusim:

15894 Orneparop 1ocTa LieHTpaiv3aLyy;

18401 CurHanucr;

17244 TIpueMocjaTurK Tpy3a U Oaraxa;

25337 OmnepaTop o 06paboTKe repeBO30YHbIX JOKYMEHTOB;

18726 CocraBuTe/ib MOE3/I0B,;

16033 OmnepaTtop COPTUPOBOYHOM r'OPKH;

25354 OrmepaTop IpH eKyPHOM I10 CTaHLUU.

1.2 Mecro yue6HOro npeamera B crpykrype OITOII-ITIICC3:

B yuebHbix tuiaHax OIIOII-TITICC3 yue6Hblii npeamer OYII.13 Buosiorusi BXOAUT B COCTaB
001mMX yueOHBIX TpeMeTOB, (OpMUPYEMBbIX U3 00si3aTebHBIX TpeAMeTHBIX ob0actert ®T'OC cpesHero
obiiero obpa3oBanus, Ajs crenuanbHocTedt CITO. C yuétoM mipodusisi ocBaBaeMoi CIiel[dabHOCTH
yueOHBIN MpegMeT peanu3yeTcs Ha 1 Kypce.

1.3 IInanupyemble pe3y/IbTaThl 0CBOEHUs YUeOHOro nmpeaMera:

1.3.1 Ilens yuebHOrO mpeAMeTa:

CogepxaHue TporpaMmbl 001je00pa3oBaTe/IbHOM AMCLUI/IMHEL «BHoorusi» HarpaBlIeHO Ha
JOCTI)KeHHe pe3y/bTaTOB ee H3ydyeHUsi B COOTBeTCTBUM C TpeboBaHusimu ®I'OC COO c yuerom
npodeccroHanbHoi HarpasneHHocTM PI'OC CIIO.Lens wu3yyeHus AUCLUIUIMHBI «buonorus» Ha
6a30BOM ypOBHe — OB/a/ileHre 00yUJarolMMUCs 3HaHUSIMU O CTPYKTYPHO-(YHKLIMOHATBHOM OpraHu3aluu
JKMBBIX CHCTE€M Da3HOr0 paHra W npuobpeTeHWe yMeHHM WCTO/Mb30BaTh 3TU 3HAHUS /ISl TPAMOTHBIX
JIeCTBUI B OTHOIIIEHUH 00beKTOB YKUBOW MPUPO/bI U PellieHtsl Pa3/TIMUHbIX )KU3HEeHHbBIX MTPobsieMm.

HocTwkeHne TieJM W3yUeHUs] JUCLUMIUIMHBI «bronorus» Ha 0a30BOM ypoBHe oOecrieurBaeTcst
pellieHVeM C/IeyHOLIUX 3a/au:

® 0CBOeHHe 00yuaroIUMUCS CHCTeMbI 3HAHWH O OMOOTHYeCKUX TeOPHSIX, YUeHHUSIX,
3aKOHaX, 3aKOHOMEDHOCTSIX, TUIOTe3aX, MpaBWiaxX, C/Iy)Kall[dX OCHOBOM //s1 (pOPMUPOBaHUS

TIpe/iCTaB/IeHNd O eCTeCTBeHHO-HAayUYHOW KapTHMHEe MHpa, O MeTOoZaxX HAy4YyHOrO ITO3HaHMs, CTPOEHWH,
MHOroo0pa3uu ¥ 0C00eHHOCTSIX >KUBBIX CCTEM pa3HOIro

YPOBHSI OpPraHH3aliiy, BbIJAOIIMXCSI OTKPBITHSIX M COBPEMEHHBIX MCC/IeIOBaHUsIX B Orosoruy;

* (QopmupoBaHue y 00ydYarOL[UXCs TIO3HABaTe/IbHBIX, WHTE/UIEKTyaJbHBIX W  TBOPUECKUX
criocobHOCTel B TIpoLiecce aHaaM3a JAHHBIX O MyTSX Pa3BUTHS B OMOIOTMM HayuyHBIX B3IVISZIOB,
yZied ¥ IoIX0J0B K U3yUeHUI0 )KUBBIX CUCTEM Pa3HOr0 YPOBHS OpraHU3aluy;

® (CTaHOB/eHWEe y oOydJaromuxcs obrmiedl Ky/nbTypbl, (pYHKIMOHANIbHOW TI'PaMOTHOCTH, pa3BUTHE
yMeHHH OOBSICHATh U OL|eHUBATh SIBJIEHHsI OKPY>Kalolllero MrUpa »KUBOW TIPUPOZbI HA OCHOBaHUU
3HAHWM U OTIBITA, TIOJYYeHHBIX TIPH U3yueHUH OMOIoTHy;



* (opmupoBaHHe y 00yuaroXCsi YMEHHI WUTIOCTPUPOBATh 3HaueHHe OMOIOTHYeCKUX 3HaHWN B
NIPaKTUYeCKOM /lesTe/IbHOCTH YesloBeKa, Pa3BUTUM COBPEMEHHBIX MeAWLMHCKUX TeXHOJIOTHU U
arpoOMOTEXHOJIOTHIA;

® BOCIUTaHHe YOe)XAEHHOCTH B BO3MOXKHOCTH TI03HAHUSI UeI0BeKOM XKUBOM
MIPUPO/IbI, HEOOXOAMMOCTU OEpPEKHOTO OTHOILIEHHS K Hel, COOTI0/IeHUsS] STUUeCKUX HOPM
TIpY TIPOBe/IeHUH OMOIOrMYecKuX UCC/ie/J0BaHUM;

® 0CO3HAaHME I[[eHHOCTH OWO/IOTMUeCKUX 3HAaHWW [/I TIOBBIIIEHWS YPOBHS 9SKOJIOTMYECKOM
KYJIbTYPBI, 17151 POPMHPOBaHUS HAyUYHOT'O MUPOBO33peHMUs;

® [IpUMeHeHWe TIPUOOPeTEHHBIX 3HAaHUW W YMEHWM B TIOBCEJHEBHOM JKU3HU [JIsi OLIEHKU
TIOC/Ie/ICTBUI CBOeH /lesATeNIbHOCTH T10 OTHOIIEHHIO K OKPY»Katollleil cpe/ie,
coOCTBEHHOMY 3/10pOBbI0, 000CHOBaHHe U cobOmojeHre Mep TPO(GUIaKTHKY 3a00/1eBaHHM.

Jns peweHus 3adau u OocmudiceHuss yedell usyueHusi OUCYUNAUHbI 8 cucmeme cpeoHe20
npogeccuoHanbHo20 06pazoeamus, 8 npumepHol paboueill npoepamme 8blOeNeHO OCHOBHOe U
npogeccuoHanbHO OpueHmMuUpoeaHHoe codepixcaHue. B ocHogHoe codepicaHue 6KAOUeHbl Bce
codepoiicamesibHble AUHUU, KOmopble npedaazairomcs 045 00s3amenbHO20 U3ydeHusi ¢pedepanbHoOU
obpazoeamenbHOl npoepammoll cpedHe20 obuje2o obpazosaHus no Buonoeuu (6azoebili ypogeHb). Ipu
paspabomke  paboueli  npoepammbl  OUCYUNIUHBI,  npenodaeamenb  6npage  U3MeHUMb
nocse0oeamenbHOCMb U3yUeHUsl U 06seM uacos, omeooUMbIll HA U3y4YeHUe meM OCHOBHO20 COOepHCaHUs
0151 yCmaHoe/neHusi MexcnpeoMemHblx cgs3ell ¢ Opyeumu OucyuniuHamu obuwjeobpaszosamenbHO20 U
obwenpocgpeccuonanbHo2o yuknos yuebHozo naaxa OIT CIIO. Ilpenodagamenb 6npase 3ameHUMb
nabopamopHble U npakmuyeckue 3aHSIMuUsi OCHOBHO2O0 COOePXHCAHUsi HA AHA/N02UYHble NO MmeMamuke,
yuumblgas umerowjeecsi 8 06pazoeamesnbHOl op2aHu3ayuu 060pyoosaHue.

OcHogHoe codepdcaHue npumepHol paboueli npoepammbl OUCYUNIUHBI, 0b6pazosamenbHAs
OpeaHu3ayusi Camocmosime/nbHO pdcuwiupsiem memamukol npogecCuoHanbHOl HAanpagaeHHoOCmu
(npoeccuoHanbHO OpUEHMUPOBAHHBIM COOEpHCaHUeM UAU COOepHCaHUeM NpPUKAAOHO20 MOOY/s),
Heobxooumoli 015 OanbHeliwe2o ycnewHoz2o oceoeHusi OIT CIIO. Ilpenodasamenb modcem 6blb6pamb
co0epoiaHue NpuKkaaoHo20 MoOy/sl U3 NPeo0NHCeHHbIX 8APUAHMOB, 8 COOMBEMCcmauu ¢ 0CObeHHOCMAMU
cepbl dessmeabHOCMu Oydywjux cneyuanucmos uau paspabomams e20 camocmosimenbHO, UHMe2pupys
codepaycaHue oucyuniuHbl «buonoeusi» ¢ codepxcaHuem o06wWenpogeccCuOHaNbHbIX OUCYUNAUH U
npogeccuoHanbHbix modysneli OI1 CIIO c yenbto popmuposaHusi npogeccuoHanbHbIX KoMnemeHyutl.

1.3.2 B pe3y/nbTaTe 0CBOeHHUsI YUeOHOr0 npeMeTa 00yJaromuiics J0/DKeH

yMeTh:

- OmpefensTh XMBble O0BEKTHl B INPUPOZE; MPOBOAWTL HAOMIOeHUs 3a SKOCHCTEMaMH JiIst
BBISIB/IEHUSI €CTECTBEHHBIX M aHTPOTIOTeHHbIX M3MeHeHUH, UHTepIIPeTUPOBaTh pe3y/bTaThl Hab/roAeHN;

-  TIPOBOAUTH  TpOCTelinve  OWO/OTMUYECKWe  SKCTIepUMeHTalbHble — WCCeOBaHUS  C
cobroieHreM TIpaBU/T 6e3011acHOTo oOpailiieHHs ¢ 06beKTaMu U 000py/I0BaHUEM;

- WCII0JIb30BaTh MH(POPMALMIO OMO/IOTMUeCKOTo XapaKTepa U3 pa3nyHbIX NCTOYHUKOB;

- TIPOTHO3UPOBAaTh MOCJIACTBUSI CBOeW JiesiTe/TbHOCTU T10 OTHOILIEHHIO K OKpYyKarolllel cpefie,
COOCTBEHHOMY 3/10POBBIO; 000OCHOBBIBATh M COOJIIOATh MephI MPO(MUIAKTUKY 3a00/IeBaHU

3HaTh:

- CTpoeHMe, MHOTOoOpasue MW OCOOEHHOCTH >KMBBIX CHCTEM DPA3HOTO YPOBHS OpraHU3allvH,
3aKOHOMEPHOCTH TpPOTeKaHUst OHO0JIOrMueCcKuX MpoLeCCOB U sIBJIEHUM B OKpYsKatolllel cpe/jie, LIeJIOCTHYIO
Hay4YHYIO KapTHHY MHPAa, B3aMMOCBSI31 ¥ B3aUMO03aBUCUMOCTH €CTeCTBeHHBIX HayK;

- 3HAYMMOCTb [IOCTHD)KeHHM OWOJIOTHYeCKOM HayKd UM TeXHOJOTMA B  TpaKTUUecKou
JieaTeIbHOCTY YeloBeKa, Pa3BUTHH COBPEMEHHBIX MeIULIMTHCKHX TEXHOIOTHH U arpoOHOTeXHOIOTHA.

1.3.3 Ilnanupyemble pe3yJbTaThl OCBOEHHSA 00IIe00pa3oBaTe/ILHOM AUCIUIIMHBI B
coorBeTcTBMHU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

O6mue komreteH M (ganee — OK) u npodeccroHanbHble KomreTeHIMK (fganee — [IK) ®I'OC
CIIO B COOTHECEHWM C JIMYHOCTHBIMU, MeTarpeJMeTHbIMH U TIPeJAMEeTHbIMU pe3y/bTaTaMd 00ydeHus
6a3zoBoro ypoBHs (ganee — [TP6) ®T'OC COO mnpezcTaB/ieHbl B Tab/HLe:



Kopa u IInanupyemsle pe3y/ibTaThbl 0CBO€HUS AUCLUIIIMHbI

HauMeHOBaHHe

‘l’OPM“PYEM‘{X O6ue’ JucounaMHapHbie®

KOMIIeTeHI{UH
OK 01. Beibupats | JIMYHOCTHBIE pe3y/bTaThl AO/DKHBI OTpakaTb B uyactd: | [IP6 1. CopMUpOBaHHOCTb 3HAHWK O MecTe W pOaM OHOIOTHM
Criocobbl  pellieHus | TPYZI0OBOTO BOCITUTAHUS: B CHUCTeMe HAy4yHOro 3HaHus; (YHKIMOHA/JbHOW TI'PaMOTHOCTH
3aza4 - TOTOBHOCTb K TPYJY, OCO3HaHHe L|eHHOCTH MacCTepCTBa, | uesioBeKa Jijisl pelleHUst )KU3HeHHBIX Mpo0eM.
npoecCcOHANBHOU | TpyAo/00Oue; [TP6 2.ChopMHMPOBAaHHOCTb YMEHHSl PpacKpbIBaThb COJiepKaHHe
JlesITe/IbBHOCTH - TOTOBHOCTh K aKTUBHOM [eSTeJIbHOCTH TeXHOJOTUUECKOW | OCHOBOIIO/IATAIOIINX OUOIOrMYeCKUX TEPMUHOB M TIOHSITHIA: YKW3Hb,
IIPUMEHUTEe/IbHO v CoLaIbHOU HaIIpaBJ/IeHHOCTH, CIOCOOHOCTH | K/eTKa, TKaHb, OpraH, OpraHW3M, BH/, TOIYJSIMs, KOCHCTEMa,
K Pa3/MUHBIM | MHULMUPOBATh, MJIAaHUPOBATh M CAMOCTOSITE/TEHO BBITIOMHATE | OMOIieH03, brocdepa; meTabosiu3m (0OMeH BelecTB
KOHTEKCTam TaKy0 JesaTe/IbHOCTb; Y TIpeBpallleHre SHeprum), roMeocrtas (camoperyJsiius), 6ruocuHTes

- UWHTepec K pa3/uuyHbiM cdepaM MpodeCcCUOHATBLHOM
JesITe/TbHOCTH.

MerTanpeMeTHbIe pe3ybTaThbl JO/KHBI OTPaXkaTh:
OBnazieHyie YHUBEpPCATbHBIMUA yueOHbIMY TI03HABaTe/TbHBIMU
JIeCTBUSIMU:

a) Oa30BbIe JIOTHUECKUe [IeHCTBUS:

- CaMoCTOsSITe/IbHO (OPMY/UPOBaTh M aKTyaJU3UpPOBaTh
nipobJieMy, pacCMaTpUBaTh ee BCECTOPOHHE;

- yCTaHaB/IMBaTh CYI[eCTBEHHbIA TPU3HAK WIM OCHOBaHUS
JUTs1 CpaBHeHUs, Kiaccudukaiuu u 060011ieHus;

- OTIpeJieNIATh Lie/N [IesiTeTbHOCTH, 3a/laBaTh TlapaMeTphbl

Y KDUTEPUH UX IOCTYKEHUST;

- BBISIB/IATH 3AKOHOMEPHOCTH U TIPOTUBOPEUHSI

B PacCMaTpPUBAaeMbIX SIBJIEHUSIX;

- BHOCUTh KODPEKTHBBI B [IeATeNbHOCTb, OIIeHUBATh
COOTBETCTBHE pe3y/JbTaTOB LesiM, OLIEHWBaTh PHUCKHU
TOC/IeZICTBUM [1esiTeIbHOCTH;

0) 6a30BbIe HCCIEIOBATETECKHE eNCTBUS:

- B/IaZieTh HaBbIKaMH1 yueOHO-MCC/iejoBaTeTbCKOM

U TIDOEKTHOW JleATeNIbHOCTH, HAaBBbIKAMHU  pa3pelieHust

Oenka, CTPYKTypHasi OpraHW3aliysi >KUBBIX CHUCTEM, JAUCKPETHOCTb,
caMoperyJisius, CaMOBOCIIPOW3Be/jeHre (perpoaykuys),
Hac/1eCTBeHHOCTb, W3MEHUYMBOCTb, SHEPro3aBUCHMOCTb, POCT U
pasBUTHe, YDOBHEBas OpraHu3aLysl.

[TP6  3.CchopMHUPOBAaHHOCTb YMeHHs pacKpbIBaThb CO/lepKaHHe
OCHOBOIIO/IAralOIMX OMOIOrMUeCKUX TEOPHM U TUIIOTe3: KJIeTOUHOM,
XPOMOCOMHOW, MYTallMOHHOM, 5BOJIFOLIMOHHOM, TMPOUCXOXKJEHUS
JKU3HU U YesIoBeKa.

ITP6 4.ChopMHpPOBaHHOCTH YMEeHUs packpbIBaTh
OCHOBOIIO/IAraroIye 61oornueckre 3akoHbl U 3akoHoMepHoCTH (T'.
Menpens, T. Moprana, H.W. BaswioBa, 3. TI'ekkesns,
®. Mronnepa, K. Bspa),rpanHuiibl MX NPUMEHHMMOCTH K >KHBBIM
CUCTeMaM.

[TP6 5.IIpuobpeTeHrie oOrbiTa TIPUMEHEHHWs OCHOBHBIX METO/IOB
HAyYHOT0 TI03HAHUS1, UCTIO/b3YeMbIX B OMOJIOrHM: HaOJII0JeH s

Y ONKCaHUS )KUBBIX CUCTEM, NPOLIECCOB U SIBJIEHUM; OpraHu3aly 1
MIPOBe/IeHrs1 OMOJIOTUUeCKOro SKCTIIEPUMEHTA, BBIJBYKEHHS TUIIOTE3,
BBISIBJIEHUS] 3aBUCHMMOCTH MeXJy HWCCAeflyeMbIMA BeUYHMHaMU,
00BbsICHEHUST T10JTyYeHHBIX pe3y/bTaToB
Y (hOpMy/IMPOBaHKs BBIBOJOB C MCMO/b30BAHMEM HAayYHBIX MOHSTHM,

2YKa3bIBalOTCS TMYHOCTHBIE ¥ MeTarpe/iMeTHbIe pe3y/ibTathl 13 GI'OC COO, B OPMUPOBaHMM KOTOPBIX YUacTByeT 0611e06pa3oBaTe/bHast JUCLUTIIHHA.
3,Z[chmnnHHaprle (npeaMeTHbIE) pe3y/bTaThl YKA3bIBAOTCS B COOTBETCTBUM C UX MOJHBIM nepeuHeM Bo ®I'OC COO. ITpeameTHble pe3ynbTathl 6azoBoro yposHs (ITP6)
Hymepytotcs B cootBetcTBur PI'OC COO (ITpuka3z MunobpHayku Poccuu ot 17.05.2012 Ne 413 (pepakius ot 27.12.2023 1.).




npobJiem;

- BBISIBJISITH TIPUUMHHO-C/I/ICTBEHHBIE CBSA3U

Y aKTya/IM3UpOBaTh 3a/iauy, BbI[BUTaTh TUIIOTE3Y

ee pellleHus, HAXOAWTh APTyMEHThI /IS /I0Ka3aTe/bCTBa
CBOMX YTBep)K[EeHWH, 3aJaBaTh MapaMeTpbl W KPUTEPUH
pelleHus;

- aHa/IM3UpPOBATh TIOJyUYeHHbIE B X0/ PpeIleHHs 3aJaud
pe3y/abTaThl, KPUTUUECKU OL[EHHWBATh KX J[OCTOBEPHOCTH,
MPOrHO3UPOBATh U3MEHEHHE B HOBBIX YC/IOBUSX;
pa3pabaThiBaTh TUIAH PeIIeHUs TPOO/IEMbI C yUETOM aHaIMu3a
HMEIOIIUXCsl MaTepHaibHBIX U HeMaTepHaibHbIX PeCypCOB;
-- YMETb TIePEHOCUTh 3HAaHUSI B TT03HABATE/THHYIO

U MPAKTUUECKYI0 06/1aCTH KU3He1esITe/TbHOCTH;

- yMeThb WMHTErPUPOBAaTh 3HAHUSI W3 Pa3HBIX IPEAMETHBIX
obsacTel;

- BBIJBWraTh HOBBIE W/I€W, TMIpe/jlaraTh OpPUTHHATbHbBIE
TIOZIXO/Ibl U PEeIIeHUSI

TeOpUH U 3aKOHOB.

[TP6 6.ChopMHPOBaHHOCTL yMEHHUSI BbIIESTh CYIeCTBEHHbI®
TIPU3HAKKU BUPYCOB, KJIETOK MPOKAPHUOTH 3YKapUOT; OJHOK/IETOUHBIX
M MHOTOK/JEeTOUHBIX OpraHU3MOB, BH/IOB, OWOreolleHO30B U
9KOCHCTEM; OCODEHHOCTM TIPOIIECCOB OOMeHa  BeIeCTB U
TipeBpalljeHUs] YHepruu B KjeTke, (OTOCHHTe3a, TIaCTUUeCKOro M
JHepreTuyeckoro oOMeHa, XeMOCHHTe3a, MHTO03a, Meio03a,
OTJIOZIOTBOPEHUS], Pa3BUTUSI W Pa3MHOXKEHWs, WHAUBU/YaTbHOTO
pa3BUTUsI opraHu3Ma (OHTOreHe3a), OOprOBI 3a CyIIleCTBOBaHUE,
eCTeCTBEHHOTO 0TOOpa, BUA000pa30BaHUs, TMPUCIIOCOOIEHHOCTH
OpPraHuU3MOB K CpeJie 0OWTaHUs, BIUSHUS KOMITOHEHTOB 3KOCHCTEM,
AHTPOTIOTeHHBIX M3MeHeHU!
B 9KOCHCTeMax CBOEIl MECTHOCTH,

KPYroBOpOTa BellleCTB U NpeBpalljeHre SHepruu B 6ruocdepe.

[TP6 7.CchopMHUPOBAaHHOCTb YMEHHS TIPUMEHSITh TI0/TyYeHHbIe 3HAaHUS
[yt 0OBbsicHeHHsI OMONOTHYECKUX TIPOLIECCOB U sIBJIEHUWM, [Jist
TIPUHSATHS MMPAKTUUECKUX PEIIeHNH B MOBCeIHEBHOW >KU3HU

C 1esiblo obecrieyeHusi 6€30MaCHOCTH CBOEro 370POBbSl U 3/10POBBSI
OKDY>KalOIIUX JTFo/iel, coOMoIeHust 3l0pOBOT0 00pasa >KU3HH, HOPM
rPaMOTHOTO TIOBe/IeHUsI B OKpYJKatollled TPUPOJHON  cpejie;
MOHMMaHWe  HeoOXOJUMOCTH  WCIIOJb30BAHUS  JIOCTYIKEHUH
COBpeMeHHOW OuoIoTHM U OUOTEeXHONOTHUN [i/IsT PaLMOHATbHOTO
TIPUPO/OTI0JIb30BaAHUSI.

ITP6 8.CchopMupOBaHHOCTb YMeHUs pelliaTh OMoorHyecKue 3a/jauy,
COCTaBJIATh TEHOTUTTMUECKHE CXeMbI CKPeIIBaHUs

JUIs  pasHbIX TWIIOB HAC/eO0BaHMSl TIPU3HAKOB Yy OPraHU3MOB,
COCTaBJISITh CXeMbI TepeHoca BeIllecTB U SHEePrUd B IKOCUCTEMax
(uenu NUTaHWs, NMUILIEBbIE CETH).

I[TP6 9.ChopMHUPOBAHHOCTH yMEHWUH KDUTHUECKH OI[eHUBATh
uHpopMaLyio  OHUOJIOrMUeCKOro  COojiepKaHusl,  BKJ/IFOUAIOIIYIO
TCeB/IOHAYYHbIEe 3HAHWS W3 PA3/IMUYHbIX WMCTOUHWKOB (CpezicTBa

MaccoBo  WH(OpMaLUM,  HAy4YHO-TIOMY/spHble  MaTepuasbl);
VHTEePIIPeTHPOBAThH TUYeCKHe aCIIeKThI COBPEMEHHBIX
ucciefioBaHuii B OuosioruM, — MefuluHe,  OHWOTEXHOJIOTHHY;
paccMaTpuBaTh ryio0abHbIe 9KO0JIOTUUeCKue npobieMbl

COBpPEMEHHOCTH, CbOpMHpOBaTB 10 OTHOIIIeHHIO K HUM CO6CTB€HHYIO
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TO3ULUIO.

IMP6 10. CdopMUPOBaHHOCTb YMEHWM CO3[jaBaTb COOCTBEHHbIe
MMUChbMEHHbIE M YCTHBbIE COOOIIEHWS] Ha OCHOBe OHOOTMUeCcKOu
vH(pOpMaLMy 13 HeCKOJbKUX MCTOYHUKOB, TPAMOTHO MCIO/b30BaTh
TIOHATUIHBIN armapat OuoJIoruu

OK 02.
HNcrnonb3oBats
COBpeMeHHbIe
CpeAcTBa  TIOMCKa,
aHasmm3a

W UHTeprpeTalnuu
vHdopMalu

¥ UH(OpPMaLOHHbIe
TeXHOJIOTHUU JUTST
BBITIOJIHEHUS  3a7lay
ripodeccoHa/IbLHOM
JiesITeNIbHOCTU

JINUHOCTHBIE DPe3y/bTaThl [O/DKHBI
1[eHHOCTU HayYHOTO ITO3HAHMUS:
-c(hopMHPOBaHHOCTH MUPOBO33pEHUS], COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTHsS HAayKd W OOIIeCTBEHHOMN
TIPAaKTHKHY, OCHOBAaHHOTO  Ha  Juajore  KyJbTyp,
CIIOCOOCTBYIOIIIET0 0CO3HaHHIO CBOET0 MecTa
B TIOJIUKY/IbTYPHOM MUDE.

MertaripejMeTHbIe Pe3y/IbTaThl JO/DKHBI OTPaXKaTh:
OBnazieHre YHUBepPCaIbHBIMUA yueOHBIMY TT03HaBaTe/TbHBIMU
JIeCTBUSIMU:

B)paboTa c uHdbopMmaryei:

OTpaXaTb B YaACTHU:

- B/1aJ1eTh HaBBbIKdAMHA MoJIiy4eHHus I/IHCbOpMaL[I/II/I
ns3 HCTOUYHHKOB Pa3HBIX TUIIOB, CAMOCTOATE/IbHO
OCyLIeCTBJ/IATb IIOUCK, dHaJ/Inu3, CucreMaTus3aluro

Y VMHTepIipeTalyio MHQOpMalui pa3/inyHbIX BUJOB U (OpPM
rpe/iCTaB/IeHMUs;

- OLIeHMBaThb JOCTOBEPHOCTb, JIETUTUMHOCTb MH(OpMaLUH,
ee COOTBETCTBHE MPAaBOBbIM U MOPAJIbHO-3TUYECKMM HOpPMaM

ITP6 1. ChopMHpOBaHHOCTh 3HAHUH O MeCTe U PoJii OHoIoTUN

B CHUCTeMeé HAy4yHOro 3HaHus; (YHKIMOHA/JbHOW TIPaMOTHOCTH
yesioBeKa [ijisl PellieHus )KU3HeHHBIX 1pobsiem.

[TP6 7.CchopMHUPOBAaHHOCTb YMEHHS TIPUMEHSITh TIO/TyYeHHbIe 3HAaHUS
[yt 0OBbsicHeHHsI OMONOTWYECKUX TIPOLIECCOB U sIBJIEHWM, Aist
TIPUHATHS NPAKTUUECKUX PeLleHri B TOBCeJHeBHOW JKU3HU

C 1esiblo obecrieyeHusi 6€30MaCHOCTH CBOEro 3[0POBbSl U 3/10POBBS
OKDY>KaloIIHX JFo/iel, coOMoieHust 30poBOro o0pasa >KU3HH, HOPM
rPaMOTHOTO TIOBeZieHUSI B OKpY’Karlolllel TpUPOJHON cpefie;
MOHMMaHue  HeoOXOAWMOCTM  WCIONb30BaHUS  JOCTYDKEHUH
COBpEMeHHOW OWOoJIOTHM U OUOTEeXHONOTHUN [i/Isi PaLMOHATBHOTO
TIPUPO/OTI0JIb30BAHUSI.

I[TP6 10. CdopmMHUpOBaHHOCTH YMEHHH CO3/jaBaTh COOCTBEHHBIE
MUCbMEeHHbIE U YCTHBIe COOOIIeHHs] Ha OCHOBe OMOJIOrHUecKoi
MH(pOPMaLIMK U3 HECKOJbKUX MCTOYHUKOB, TPaMOTHO HCIIO/b30BaTh
TOHSITUMHBIN arnmapar 6uosoruu

OK 04. 3ddexTrBHO
B3aKMO/IelICTBOBATh
1 paboratb

B KOJIJIEKTHBE

1 KOMaH/je

JIMUHOCTHBIE pe3yjbTaTbl AO/DKHBI OTPaXXAdTb B UYdCTHU:

LHEHHOCTH HAYUYHOI'o TII03HdHHA: OCO3HdHHWE II€HHOCTHU
HaquOﬁ AedaTe/IbHOCTH, I'OTOBHOCTH OCyLIeCTBJIATH
MPOEKTHYHO n ncciaegoBaTe/IbCKyrO AedaTe/IbHOCTb

VH/JWBU/lya/bHO U B TPYIIIIe.

MertaripeiMeTHbIe pe3y/bTaThl JO/IKHBI OTpaXkaTh:
OgnazieHne YHUBepCaTbHbIMU KOMMYHUKaTHUBHBIMU
JIeVCTBUSIMU:

0) coBMecTHast 1eSiTe/TbHOCTb:

- IOHUMATh U UCII0/Ib30BaTh MPeMMYIeCcTBa KOMaHJHOM

Y UHJUBU/Iya/TIbHON paboThI;

- TIpUHUMAaTb  LeJd  COBMECTHOW  [leTe/IbHOCTH,
OpraHM30BbIBaTh U KOOPJMHUPOBATh J1eHCTBUSI

[TP6 5.IIpuobOpeTeHre OMbiTa TPUMEHEHWS] OCHOBHBIX METO/IOB
HAy4YHOTO TI03HAHWs, WCMO/b3yeMbIX B OHONOTUU: HAOMIOAEHUS U
OTHCAHUS >KUBBIX CHUCTEM, TPOLIECCOB W SIBJIEHWI; OpraHU3alid |
MpOBeZieHUs1 OUOIOTMUECKOT0 IKCIIEPUMEHTA, BBIZBY)KEHUSI TUIIOTE3,
BBISIBJIEHHS] 3aBUCUMOCTH MEX[Y HWCC/IeyeMbIMH BeIUYMHAMHY,
00BSICHEHUS TTOJTyUeHHBIX Pe3y/IbTaToB

1 (OpPMyJTUPOBAHUS BBIBO/IOB C MCII0/Ib30BAaHMEM HAyUHbBIX MTOHSATHH,
TEOPHI U 3aKOHOB




Mo ee [JOCTWXKEHWIO: COCTaB/iATh IIJIaH  J€MCTBUU,
pacrpefiesiiTb pPOAM C Y4YeTOM MHEHUM Yy4YaCTHUKOB
00CY’>KIaTh pe3y/IbTaTbl COBMECTHOW PabOTHI

OK 07.
CojielicTBOBaTh
COXPaHEHUIO
OKpY’Karoleu

cpejibl,
pecypcocOeperxeHr
10, MIPUMEHSATh
3HAHUS

00 M3MeHeHUH

K/IMMaTa, TPUHIUIIBI

JINUHOCTHBIE pe3y/bTaThl [O/DKHBI OTpakaTb B UaCTU:
5KO0JIOTUUEeCKOT0 BOCITUTAHMUS: - copMUPOBAHHOCTH
9KOJIOTUUECKOW KY/bTYphbl, TOHUMaHHe BJIMSHUS COL[UA/IbHO-
5KOHOMUYECKUX MPOLIeCCOB Ha COCTOSTHUE TTPUPOJHOM

W COLIMANbHOM Cpefbl, OCO3HaHWe T/1I00a/bHOTO XapakTepa
5KOJIOTUYECKUX TIPo0/iem;

- IUIaHMpOBaHWe M  OCYyIIecTBJIeHWe  [JeWCTBUM B
OKpY’Karollleld cpefie Ha OCHOBE 3HaHUS LieJield YCTOMUMBOTO
Pa3BUTHS YeJIOBEUeCTBa;

- AaKTUBHOE HeMNpusiTUe [euCTBUM, NPUHOCALIUX Bpe[,

[TP6 5.IIpuobpeTeHWe OMbiTa TPUMEHEHWS OCHOBHBIX METO/OB
HayYHOT0 TI03HAHWS1, UCTIO/b3yeMbIX B OMOiorun: HabmoeH st

Y OTMCAHUS >KUBBIX CUCTEM, TIPOLIECCOB U SIBJIEHUH; OpraHU3alvy U
TIPOBe/IeHrs1 OMOIOTHUeCKOro SKCTIePUMEHTa, BBIZBIKEHHS TUIIOTe3,
BBISIBJIEHUS] 3aBUCHMOCTH MEXAY HCCAeyeMbIMH BeJUUMHAMH,
00BbsICHEHUS TT0/TyYeHHBIX Pe3yJ/IbTaTOB

¥ (OPMYJIMPOBaHUSI BLIBOZOB C UCTIO/Ib30BaHUEM HayUHbIX TIOHATUH,
TeOpUH U 3aKOHOB.

ITP6  6.CHopMUPOBAHHOCTb YMEHHUSI BBIJEJATh CYIIECTBEHHbIE
MPY3HAKW BUPYCOB, KJIETOK MPOKAapHUOTH 3YKApHUOT; OJHOKIETOYHBIX

Oepe>xMBOTO OKpY>Katolllel cpefe; U MHOTOK/JIEeTOUHBbIX OpraHW3MOB, BHJOB, OWOTeoLleHO30B U
TIPOM3BO/ICTBA, - yMeHUe TPOrHO3UPOBaTh HeO/aronpusiTHeIe | SKOCUCTEM; OCOOEHHOCTM  TIPOLIECCOB  OOMeHa  BeIIeCTB U
3¢ }eKTHBHO 9KOJIOrMYecKre TocC/e/ICTBUS TIpeANpYHIMAaeMbIX AeMCTBUM, | TpeBpallleHus SHepruu B KjeTKe, (DOTOCMHTe3a, TIaCTUUeCKOro U
JIefiCTBOBATh npeOTBpall|aTh UX; JHepreTuyeckoro oOMeHa, XeMOCHHTe3a, MHTO03a, Meio03a,
B ype3BblUaMHBIX | - paCLUIMpeHHe OMblTa /JeATelbHOCTHM 5KOJIOTUYECKOW | OTUIOAOTBOPEHHS, PasBUTHS U DPa3MHOXKEHMs, WHAWBUAYaJbHOTO
CUTYyaLUsIX HaTpaB/IeHHOCTH. Pa3BUTHS OpraHr3Ma (OHTOreHe3a), 60pPbOBI
MeTanpemeTHble pe3y/bTaThl JO/DKHbBI OTPaXKaTh: 3a CylIecTBOBaHWe, eCcTeCTBeHHOr0 o0Tbopa, BH000pa3oBaHus,
OBnaneHve yHUBepCaTbHbIMU KOMMYHUKAaTUBHBIMH | TIPUCIIOCOO/IEHHOCTY OPTraHU3MOB K Cpefie OOWTaHWs, B/MSHUS
JeNCTBUSIMU: KOMITOHEHTOB 9KOCUCTEM, AHTPOMOTeHHbIX V3MeHeHUH
0) coBMecTHasi 1eSITe/TbHOCTh: B 9KOCHCTEeMax CBOeil MeCTHOCTH,
- TOHMMAaTh W WCII0/Ib30BaTh TPEMMYIecTBa KOMaH/HOM | KPyrOBOPOTA Bell|eCTB U MpeBpallieHre SHepruu B Ouocdepe.
Y UHUBU/Iya/TbHON pabOoThI; ITP6 7.ChopMHPOBAHHOCTb YMEHUS IPUMEHSITD TI0JTyUeHHbIe 3HaHUS
-  TIpUHUMAThb  [eJli  COBMECTHOW  /IeATeNIbHOCTH, | JjiT OOBsSICHeHUs OHOOrMUYecKUX TIPOLeCCOB W SIBJI€HUM, [is
OpraHU30BbIBATh u KOOpP/JUHUPOBATh JIeNCTBUS | IPUHATHSL TIPAaKTUYECKUX pelleHud B TIOBCEAHEBHOW >KW3HU
1Mo ee [OCT)KEHHIO: COCTaB/IATh TUlaH JIeHCTBUM, | C IieJibl0 obecrieueHusi 6e30MacHOCTH CBOETO 3/10POBbsSi U 3[[0OPOBbSI
pacmpesiefiiTb POMA C yU4eTOM MHEHHH yUaCTHHKOB | OKPY’KAalOIIWX JItoZAeH, coOJIFoieHus 3M0poBOro o0pasa )XU3HH, HOPM
00CyX/1aTh pe3y/ibTaTbl COBMECTHOW pabOThI rpaMOTHOTO TIOBeJileHUsI B OKpY’Karollell TPUPOAHON  Cpefe;
MOHMMaHWe  HeoOXOJWMOCTH  WCIIOJBb30BAHUS  JIOCTYIKEHUM
COBpeMeHHOW OWOoIOTHM U OUOTEeXHONOTHUN [ijIsT PaLMOHATBHOTO
TIPUPO/IOTI0/Ib30BaHUS
IK* 3.1. | - chopMHpPOBaHHOCTb YMEHHsI Ha OCHOBe (pe/lepa/ibHOTO KIacCU(UKALIMOHHOTO KaTajsora OTXOJO0B OIpeJeNsiTh K/IacC OMacHOCTU
[TnaHupoBaTh Y | OTXOJ0B; arperaTHOe COCTOsTHUE U (pr3nuecKyro (hopMy OTXO/IOB IPOU3BO/ICTBA;
OpraHM30BbIBaTh - OBJIa/IeHHe MeTO/laMH OTIpe/le/ieHusi TIoKa3aTesiel YMCTBEHHOM paboTocrocobHOCTH, 00bsICHEHHE TIOMYYeHHBIX Pe3y/bTaTOB U
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paboty 1o | (opmynupoBaHue BbIBOZOB (ITMCHbMEHHO) C UCII0/Ib30BAHUEM HayUHBIX TIOHSATHM, TEOPUM 1 3aKOHOB,

TPaHCIIOPTHO- - ¢hOpMHUPOBAHHOCTb YMEHHsI aHaJW3UpPOBaTh MH(OPMAIMIO O HAyUHBIX JOCTH)KEHUSIX B 00/IaCTU TeHeTUUeCKUX TeXHOJIOTUH,
JIOTUCTAYECKOMY K/IETOUHOW WH)KEeHEPUH, MTUITIEBbIX OMOTEeXHOIOTU;

00C/y>KMBaHWIO B | - C)OPMHUPOBAaHHOCTh YMeHUsl aHa/IM3MPOBaTh MUH(OPMAIMIO O Pa3BUTHU TMPOMBILITIEHHBIX OMOTEXHOJIOTHI U WX TIPUMEHeHUU B
cdepe TPY30BBIX | >KHM3HU UesioBeKa

TIepeB0O30K

“YkaseiBatrorcs ITK, s/1eMeHTBI KOTOpHIX (OPMHUpYeT MPUKIaAHON MoAy/ib (MpodeCCHOHANbHO OpMEHTMPOBAHHOE COZiepKaHue) B cooTBeTcTBUM ¢ ®I'OC peammsyemoii
npodeccuu/crieranbHocty CITO.




2 CTPYKTYPA 1 COAEPXXAHUE YYEBHOI'O ITIPEAMETA

2.1 O0beM yueOHOT0 MpeMeTa U BHABI y4eOHOH padoThI

Bup yueOHO# padoThI Obném B
yacax
MakcumasibHas yue0Has Harpy3ka (Bcero) 72
B T.U.
O0béM 00pa3oBaTe/TbHON MPOrpaMMbl YUeOHOH JUCIUIIMHBI (MpeMeTa) 61
B T.U.
OcHogHoe codepiicaHue 51
B T.U.
TeopeTHyeckoe oOyueHHe 39
MPaKTUYECKUEe 3aHATHUS 10
nabopaTopHbIe 3aHATHS 2
IIpogpeccuonanbHo-opueHmMuUpoeaHHoe cooepicaHue 10
B T.U..
TeopeTHueckoe o0ydeHHe 2
TpakTUYeCcKue 3aHATUS 6
nabopaTopHbIe 3aHATHS 2
CamocTosTe/IbHasi padoTa o0yuaromierocs (Bcero) 11

ITpomesicymounass ammecmayus e ¢popme ougpepeHyuposanHozo0 3auema (2 cemecmp)




2.2 TemaTnuecKuii /iaH U coiepxanue yueoHoro npegmera OYII.13 Buosiorus

HaumenoBanwue pa3jenoB | CopepxaHue yueGHOro Marepuasia (0CHOBHOe U MPo()eCCHOHAILHO OPHUEHTHPOBAHHOe)’, O6bem | ®opmupyembie
U TeM /1abopaTopHbIe U MPAaKTHYeCKHEe 3aHATHSA, MPUKJ/IAHON MO y/b (IPH HAJTHYHMH) 4acoB KOMIIeTeHI[UH
1 2 3 4
1 cemecmp 30
OcHoOBHOe co/iep)KaHue
Pa3pnen 1. buonorug kak Hayka. JKuBble CHCTeMbl M MX OPraHU3alus 3 OK 02
Tema 1.1. 3
Buosiorus CopepxaHue yueOHOro MaTepuasa 2
B cucTeMe HayK. O0mas | buosorust — Hayka o >kuBo# ripupoje. CBsi3u OUOJIOTHM C OOIIeCTBEHHBIMU, TEXHHUECKUMU U
XapaKTePUCTHKA JXM3HHU | IDYTUMU eCTeCTBeHHbIMU HayKamu, (puaocoduel, penurueid, STUKON, 3CTETUKOH U MPaBOM.
Posme Ouonmornv B (OPMHUPOBAHWM COBpPeMEHHOM HayuHOW KapTuHbl Mupa. Cucrema
OroornyecKux Hayk.
MeTo/ibl TIO3HAHHMSI >KUBOM TPUPOJBI (HabsroJeHWe, SKCIIePUMEHT, OrucaHue, W3MepeHHe,
KaccudyKalys, MojieTMpoBaHKe, CTaTUCTHUeCKast 00paboTKa /IaHHbBIX).
JKuBbie cucteMsbl (6rocHcTeMbl) Kak MpeiMeT u3ydyeHust 6uosnoruu. OTanune KUBBIX CUCTEM OT
HeopraHnJeckoi nmpuposl. CBoiicTBa OHMOCHCTeM 1 MX pa3HOOOpasue.
YpoBHU opraHu3aliuyd OMOCHUCTeM: MOJIEKY/ISIPHO-TeHeTUUeCKUH, KIeTOUHbIN, OpraHu3MeHHbIMH,
TIOMYJISILMOHHO-BUIOBOM, 9KOCUCTEMHBIH (OMOreolleHOTHUECKUH), OoChepHBIH.
CamocTrosiTesibHasA padora odyuaromuxcst Nel
1. 3ariosiHeHWe TabMLBI C OTMMCAHWEM METO/[0B MUKPOCKONMPOBAHUS C WX I0CTOMHCTBAMH U
HeJl0CTaTKaMH. 1
2. 3anosiHeHUe TabuIbl «BK/aj yUeHbIX B pa3BUTHE OHOIOTUN».
3. 3amosiHeHHe CpaBHUTETbHOM Tab/UIIbI CXO/[CTBA U PA3/IMUMI )KUBOTO U HE>KHUBOTO.
Pazgen 2. XMMHYeCKHH COCTaB U CTPOeHHUE K/IeTKHU 6 OK 01, OK 02,
Tema 2.1. 2 OK 04
XHUMHUYECKHUH COCTaB CopepxaHue yueOHOro Marepuasia 1

KJ1eTKU. Boja

XUMMYeCKH COCTaB KAeTKU. XHUMHUeCKHe >JeMeHTHI: MdKpO3JIEMEHTBI, MHUKPO3J/IEMEHTHI.

*0O6pasoBare/ibHas OpraHu3alys BIIpaBe CAMOCTOATE/ILHO OMpe/e/aTh M0C/ef0BaTe/IbHOCTh U3yUeHHs pa3lesioB U TeM, BXOIAIIMX B HHUX, a TaKxKe Iepepacripeje/sTh KOJUYeCTBO
YacoB /i1 OCBOEHHUS OOyuarolUMMHUCS y4yeOHOTO Marepuajga, C y4YeTOM JIOTUKM ()OPMHDOBAHHUS TMPEAMETHBIX pe3y/bTaToB, OOIIMX U TPOQPeCCUOHANBbHBIX KOMITETEHIUH,
MEXXTPeIMETHBIX CBSI3e C APYTMMH JUCILIMIIMHAMU 0011je06pa30oBaTe/ibHOro 1 0011ierpodecCHOHaIbHOr0 HUK/IOB yuebHoro miaHa OIl.
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U MHHEpPdAJ/IbHbIE

Boga W MHHepd/IbHbIe BellecCTBad. (DYHKL[I/II/I BOZIbI W MHHEpa/IbHBIX BeIleCTB B KJIeTKe.

BellecTBa IMoaep>kaHre OCMOTHYECKOT0 OasaHca
IIpakTnueckoe 3ausaTue Ne 1
Buosioruueckasi posb MUHepaJbHBIX BellecTB B o0ecrieueHUM >KU3HeZesTelTbHOCTU
OpraHU3MOB, TIPOSIB/IEHUS IMcOaTaHCa MUHEPAIbHBIX 3JIEMEHTOB

Tema 2.2. Cojep)xaHue yue0HOro MaTepuasia

buonornuecku BakKHbIe
XUMHUUYeCKHe coeJHHeHus

benku. CoctaB u crtpoeHue 6enkoB. AMMHOKHC/IOTHI — MOHOMephI OesikoB. HesaMeHuMble 1
3aMeHMMble AMWHOKHUC/IOTBI. AMWHOKHMC/JIOTHBIA COCTaB. YDOBHM CTPYKTYpbl 0OeKOBOM
MOJIeKY/ibl (MepBUYHAsl, BTOPUYHAsl, TPeTUYHasi U UYeTBePTUUHAsl CTPYKTypa). XHUMHYecKue
cBolictBa OenkoB. buosornueckue ¢yHkuuu OenkoB. @PepMeHTHI — OUOJIOTHYECKHEe
Katamm3atopel. CTpoeHre (epMeHTa: aKTUBHBIM IIeHTp, CyOcTpaTHasi CHeLU(UUHOCTE.
Kodepmentsl. Butamunbl. OTanuus epMeHTOB OT HeOpraHUUeCKUX KaTaan3aTopoB.
YrneBogpl: MOHOCaxapuipl (TJIFOKO3a, prbo3a M fe30Kcupubo3a), Avcaxapuibl (caxaposa,
JIaKTO3a) W TMojucaxapuzbl (Kpaxmas, TJMKOreH, Lie/uitosio3a). buonoruveckue GyHKUWN
yrieBoJoB. JIunuael: TpurauLepuabl, dochomummapl, crepouspbl. I'ugpodunbHo-ruapodobHbIe
cBo¥icTBa. bruonornueckre GyHkuuu munugoB. CpaBHeHUe yTeBOZOB, O€KOB U JIUIHZOB Kak
UCTOYHUKOB 5SHepruu. HyxkienHosble kuciotel: JHKu PHK. Hykneotugsl — MOHOMepBI
HyK/1ernHOBbIX KucCA0T. Ctpoenue u ¢ynkuyuu [JHK. Crtpoenve u ¢ynkumu PHK. AT®:
cTpoeHue U QYHKLUU

JIaGoparopHas padora Nel
Omnpepenierrie BuTamuHa C B MPOAYKTaX MTUTAHUS

Tema 2.3.
CTpyKTypHO-
(yHKIMOHA/ILHAsA
opraHu3anys K/I1eToK

CopepixkaHue yueOHOro MaTepuasia

LluTonorust — HayKa o KieTke. KyleTouHasi Teopusi — nprMep B3auMOJENCTBUS Ujiel U ()akToB B
Hay4YHOM I103HaHUU. MeTOo/Ibl U3yueHus KIeTKH.

KneTka Kak 1jesiocTHasi »kuBasg cuctema. OOIye TIpU3HAKWA K/ETOK: 3aMKHyTasi Hapy’KHas
MemOpaHa, Mosiekysiel JJHK Kak reHeTHuecKui arirapar, CUCTeMa CUHTe3a Oerka.

Tumbl  KJIETOK: SyKapuoThueckas W  TpokapuoTuueckas. OcoOeHHOCTH  CTpOeHUs
MIPOKAapUOTUUECKOW K/eTKU. KrerouHass creHKa Oakrtepuii. CTpoeHHe 3SYKapHOTHUECKOU
KjeTki. OCHOBHbIE OT/IMUMSI PaCTUTEIbHOW, )KUBOTHOM U TPUOHOM KieTKH. [ToBepXHOCTHbIe
CTPYKTYpPbl K/IeTOK— KJ/IeTOYHas CTeHKa, T/JIMKOKaIUKC, WX GYHKUMU. [lnasmaTuueckas
MeMOpaHa, ee CBOMCTBa U (DYHKIIWH.

[lutoryiaaMa u ee opradouzbl. OmHOMeMOpaHHbIe opraHoujwl kietku: OIIC, armapar
lonbmxu, nm3ocomel. [losyaBTOHOMHBIE OpraHou/bl K/eTKU: MUTOXOHZPUU, IIJIaCTUABL.
ITpoucxokaeHrne MUTOXOHAPUN W 1iacTHy. Bugel mmactug. HemeMOpaHHBIE OpPraHOW/BI
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KJIeTKH: pPUOOCOMBI, K/IETOUHBbIM I[eHTp, I[eHTPUOIW, PECHUUKH, KTYTUKH. DyHKIMH
OpPraHoOu/IOB KJIeTKU. BKitoueHus!.

sSlmpo — pery/nsiTOpHbIM 1IeHTp KiaeTku. CTpoeHWe sipa: simepHass 000JI0UKa, Kapuoria3Mma,
XPOMAaTHH, SAPbIKO. XpOMOCOMBI. TpaHCIOPT BellecTB B KJIETKe

JIaGoparopHas padorta Ne2 1
CrpoeHune KieTKd (pacTeHMsl, >KUBOTHble, I'pUObI) M KJ/€TOUHble BK/IIOUEHHs (Kpaxmal,
KapOTUHOM/IBI, XJIOPOI/IaCThbl, XPOMOIL/IACTHI)
Pazpen 3. )Ku3zHeleATeIbHOCTh KJIETKH 6 OK 01, OK 02,
Tema 3.1. Copep)kaHue yueOHOro MaTepuasaa 3 OK 04
O0OMeH BellecTB OOmeH BemecTB, WM MeTaboMM3M. AcCUMUALUS (T/IaCTUYeCKUM 00MeH) U AWCCUMUIISLUS 2
Y IIpeBpallieHye S3Hepruu | (SHepreTuyeckuid oOMeH) — /IBe CTOPOHBI eMHOrO Tpoljecca Merabosnu3ma. Posjib 3aKOHOB
B KJ/IeTKe COXpaHeHMs BeIlecTBa M SHEPruM B TIOHMMaHWM MeTabosm3ma. Tumbl oOMeHa BeIecTB:
aBTOTpPOGHBI U rerepoTpodHbIii. Ponb ¢depmeHTOB B 0OMeHe BellleCTB W TpeBpalljeHUH
5Hepruu B KieTke. doTocuHTe3. CBerToBass M TeMHOBas ¢asbl (oTocuHTe3a. Peakuyu
¢otocuHTe3a. IPeKTUBHOCTh (POTOCHMHTe3a. 3HaueHWe (POTOCHHTe3a [JJI JKU3HU Ha 3emiie.
Bnusinne ycioBuid cpefpl Ha (OTOCHHTE3 M CIOCOOBI TOBBIIIEHUS €ro MPOAYKTUBHOCTH Yy
Ky/JbTYPDHBIX ~ pacTeHuil. XeMocuHTe3. XeMOCHHTe3upymolue OakTepuu. 3HaueHHe
XeMOCHHTe3a /ISl J)KU3HU Ha 3emiie.
OHepreTnyeckuii 0OMeH B KiieTKe. PaciieriyieHue BeIecTB, BbiZie/ieHHe W aKKyMY/IMPOBaHUe
SHepPrMd B K/eTKe. OTarbl SHepreTHueckoro obmenHa. ['nmukonmu3. BpokeHuen ero BUJBI.
KucnopogHoe okucieHue, wid KieTouyHoe JbixaHve. OkucivrenbHoe (ochopruipoBaHue.
AbdHeKTUBHOCTb SHEPreTUUECKOTr0 0OMeHa
CamMocrosiTesibHasi pabora o0yuarormxcs Ne2 1
3aronHeHWe CPaBHUTETBHOM Tab/HI[bl XapaKTEPUCTHK TUIIOB 0OMeHa BeIleCTB
Tema 3.2. Cojep)xaHue yuye0HOro MaTepHasia 2
BuocuHTe3 Geka Peakiuu MaTpruyHoro cuHTesa. ['enetnueckas undopmarus u JJTHK. Peanu3anus reneTrueckoi 1
vH(opMalMd B KjeTKe. I'eHeTUUeCKUM KOJ, U ero CBOMCTBA. TpPaHCKPUMIMST — MaTPUUHbIN
cunte3 PHK. TpaHciasims — OuocuHTe3 Oenka. OTarbl  TpaHCoIsAu. KoaupoBaHue
aMHUHOKMCJIOT. Posib pubocom B 6rocrHTe3e Oesika
IIpakTnuyeckoe 3ansaTue Ne2 1
PerieHue 3a/jau Ha onpe/iesieHNe NIOC/e/j0BaTebHOCTH HYK/IEOTH/I0B
Tema 3.3. Copep)kaHue yueOHOro MaTepuasaa 1
Bupycnl HeknerouHsle (OpMblI >KU3HU — BUPYChl. VicTopust oTKpbITHsl BUpycoB (/. V. VBaHOBCKUIA). 1

Oco0eHHOCTH CTPOEHHsI U >KU3HEHHOTrO IMK/a BUPYcoB. bakrepuocdaru. bosiesnn pacrteHuid,
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JKUBOTHBIX U UesioBeKa, BbI3blBaeMble BUpycaMu. Bupyc uMmMmyHozeduiiuta yenoseka (BUY) —
B030yutens CITW/Ja. [TpodunakTrka pacrpocTpaHeH st BUPYCHBIX 3abomeBaHUM

Tema 4.1.
JKu3HeHHBIN IUKJI
K/IeTKH

Pa3pen 4. PasMHOXeHHe M MHIUBHAYA/IbHOE Pa3BUTHE 0PraHu3MoB

CopepxaHue yueOHOro Marepuasia

KneTouHbld UMK/, WX >KA3HEHHbIM IMKA KiaeTku. MuHTepdaza u mwuto3. Ilpoiiecchi,
rpoTekarole B MHTepdase. Pervkauys — peakiusi matpuyHoro cuHTtesa THK. CtpoeHue
XpOMOCOM. XPOMOCOMHBIN HAabOp — KapUOTHM. [IWIJIOUAHBIM U TalJIOUAHBIA XPOMOCOMHBIE
Habopbl. Xpomatuzpl. LluTosoruueckie OCHOBBI Pa3MHOXKEHUSI M UHAWBUYATbHOTO Pa3BUTHS
opraHusMoB. [lesieHue KyieTkKu — MuT03. CTaguy MuTo3a. [1porjecchl, Tpoucxosiiue Ha Pa3HbIX
CTausix MUTO3a. bronornyeckuii cmMbica MUTO3a. [IporpaMmupyemast Tbesib KJIeTKHU - aronTo3

=N IN

CamocrosTenbHas pabora odyuarmmxcsa Ne3
Pa3paboTKa JIeHThbl BDEMEHH >KU3HEeHHOTO IUKJIA KJIeTKH

Tema 4.2.
®DopMBbI pa3MHOXXeHUs
OpraHu3MoB

Copep)xaHue yueQHOro MaTepuasia

@®opMbI pa3MHOXKEHHUSI OPraHWU3MOB: 0Oecriosioe W To0Ji0Boe. Buzbl 6ecriosioro pa3MHOXKeHUS:
JlefieHde Ha/IBOe U TMOYKOBaHHWe OJHO W MHOTOKJIETOUHBIX, CTIOPOOOpa3oBaHue, BereTaTUBHOE
pasMHOKeHHe. VICKyCcCTBeHHOe KJIOHMPOBaHUE OPraHU3MOB, €ro 3HaueHue [I/Is1 CeTeKI1u.
[To/loBoe pa3MHO)KeHHe, ero OTAMuusi OoT Oecriosioro. Metio3. Craauu Meiio3a. IIporjecchl,
MPOUCXOASAIINEe Ha CcTagusix Meko3a. [loBegeHue xpomocoM B Meko3e. KpoccuHrosep.
buonornuecknii CMbICT W 3HaueHUe Meiio3a. ['ameToreHe3 — rpoiiecc 0Opa30BaHUs TIOJIOBBIX
KJIETOK y >KUBOTHBIX. [10/IOBBIE »Kesie3bl: CeMEHHUKM U SUYHUKW. OOpa3oBaHUe W DPa3BUTHE
MOJIOBBIX KJIEeTOK — raMmeT (criepmaTo30uj, sifilleK/eTKa) — CIiepMaToreHe3 W OOreHes.
Ocob6eHHOCTH CTPOEHMS SIMITEK/IETOK U criepMaTo30u/10B. OryioqoTBopedye. [TapTeHoreHes.

CamocrosiTesibHasA padora odyuarommxcsa Ned
3arionHeHre TabAMLIBI C KPAaTKOM XapaKTepPUCTUKOW W TpuMepaMyd (OpPM pa3MHOKEHHS
OpraHu3MOB

Tema 4.3.
NuapuBupyanbHoe
pa3BUTHE OPraHU3MOB

Copep)xaHHe yueQHOro Mmarepuasa

WuauBuayanbHOe pas3Butve (OHTOTeHe3). DMOpHOHaIbHOEe pa3BuTHe (3MOpHOreHe3s). ITaribl
9MOPUOHA/ILHOTO  pa3BUTHS Y TIO3BOHOUHBIX JKMBOTHBIX: JIpOOJIEHWe, TacCTPYJ/ISLUS,
opraHoreHe3. [ToctamMOproHabHOE pa3BUTHe. THUTIBI MOCTIMOPHOHATBHOTO PAa3BUTHS: TPSIMOE,
HerpsiMoe (JTMUMHOYHOe). BiusiHMe cpefpl Ha pa3BUTHE OPraHM3MOB; (DaKTOPhI, CIIOCOOHBIE
BbI3bIBaThb BpPOXK/JEHHble ypoAcTBa. PocT u pas3BuTue pacTeHuil. OHTOreHe3 IIBETKOBOI'O
pacTeHHs: JBOMHOE OTJIO/IOTBOPEHHe, CTPOEHHE CeMeHH, CTaIuH Pa3BUTHS

IIpakTnuyeckoe 3ansaTHe Ne3
WudekmoHHble 3ab0sieBaHUsl W JMUAEMHUM B MCTODUU Ye/OBeYeCTBa. BakuuHauuysi Kak

OK 01, OK 02,
OK 04
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| mpochusTakTHKa MHGbEKLMOHHBIX 3a60/IeBaHMil

Pa3pen 5. HacieACTBeHHOCTH M H3MEHYHMBOCTH OPraHU3MoOB !BCGI‘O)

Pa3zden 5. HaciedcmeeHHOCMb U U3MEHUYUBOCMb op2aHu3mos (1 cemecmp)

Tema 5.1.
3aKOHOMEpPHOCTH
Hac/1ef0BaHUuA

CopepxaHue yueOHOro Marepuasia

ITpeameT M 3alauM T€HETUKH. PO/b ITUTO/IOTHM W SMOPHOIOTUM B CTAHOB/IEHUM TE€HETHUKH.
Bksasi pOCCHMMCKMX U 3apyOeXHbIX yUeHbIX B pa3BUTHE TeHETUKU. MeTo/bl TeHeTUKU
(rubpugo/oTHYeCKUH,  LATOT€HETHUUeCKUW,  MOJIeKYJ/IIPHO-TeHeTUUeCKUi). OcHOBHBbIE
reHeTUYeCKre MOHATHs. ['eHeTHUecKasi CHMBOJ/IMKA, UCIIO/Ib3yeMasi B CXeMaX CKpelllBaHUM.
3aKOHOMepHOCTU Hac/efloBaHUs TIPU3HAKOB, yCTaHOBAeHHbIe I'. MeHaeneM. MoHorubpuaHoe
CKpellliBaHWe. 3aKOH  eAWHOOOpa3usi TUOpPWAOB  TE€pBOrO  TOKoJsieHWs.  IIpaBumio
JIOMUHHPOBaHUsl. 3aKOH paclieryieHus TIpU3HakoB. ['wmore3a 4ucTOThl rameT. [losHoe u
HETI0/THOe JJIOMUHHUpOBaHue. [IMrubpugHoe CKpelrBaHye. 3aKOH He3aBUCHMOTO Hac/ieI0BaHUs
MpU3HAKOB. IlUTOreHeTHYeCKWe OCHOBBI [JUTMOPHIHOTO CKpeIIMBaHUSA. AHa/lIW3Mpyloliee
cKpellliBaHue. Vcrnonb30BaHMe aHAIM3MPYIOLLEro CKpellMBaHWs [Jis OmNpejesieHrs TeHOTUNa
ocobu

>—kNIO°|;

IIpakTnueckoe 3ansaTue Ned

Perrenvie 3asau Ha oripefiesieHrie BepPOSATHOCTHM BO3HUKHOBEHMs! HacC/le/ICTBEHHBIX IPU3HAKOB
MpA  MOHO-, [H-, TIOMWTUOPHIHOM ¥ AHAIM3WDPYIOIEM CKpEL[MBAHUH, COCTaBJ/IeHHe
reHOTUNNYECKUX CXeM CKpeLBaHUsI

Tema 5.2.
CuensieHHOe
Hac/IeJ0BaHMe
NPU3HAKOB

Copep)xaHue yueOHOro MaTepuasia

CueryieHHOe HacjieZijoBaHue TIpu3HakoB. Paborta T. MopraHa 1o CLeT/IeHHOMY Hac/ieJOBaHUIO
reHoB. HapyiieHue clenieHdss TeHOB B pe3y/ibTaTe KPOCCUHrOBepa. XPOMOCOMHAasi TeOpusi
HacCJIeICTBEHHOCTHU. ['eHeTHUeCKre KapThl.

l'enetvka mnosia. XpOMOCOMHOe oOripefie/ieHye T10jia. AyTOCOMBI K TIOJIOBble XPOMOCOMBI.
['omorameTHble W TeTeporaMeTHble OpraHu3Mbl. HacsegoBaHWe TPHU3HAKOB, CLIEMJIEHHBIX C
T10JI0M

IIpakTHueckoe 3ausaTHe Ne5
Pelienune 3aziau Ha oripejiesieHde BepOSITHOCTA BO3HUKHOBEHHS HaC/e[CTBEHHBIX MPU3HAKOB
TIPM CLIeTUIeHHOM HacJle[JoBaHUM, COCTaB/IeHWe FeHOTUMMYEeCKUX CXeM CKpeLlMBaHUsI

CamocrosaTenbHasA padora odyuarwmmxcsa Ne5
Pa3paboTKa ryioccapusi

Tema 5.3.
3aK0HOMEpPHOCTH
U3MEeHYHBOCTH

Copep)xaHHe yueQHOro MaTepuasia

Vi3MeHUMBOCTb. Bu/ibl M3MEHUMBOCTH: HEHAC/e/ICTBEHHAs W Hace[CTBeHHas. Ponb cpeapl B
HeHaC/e/ICTBEHHOM HM3MeHUYMBOCTU. XapaKTepUCTUKA MOJU(PUKAIIMOHHON M3MEeHUYMBOCTH.

OK 01, OK 02,
OK 04
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BapuanoHHbIi pszi ¥ BapyalMoHHas KpuBasi. Hopma peakuyuy nprsHaka. KonmuecTBeHHble 1
KaueCTBeHHble [IPU3HAKU U X HOpMa peakijuy. CBoMCTBa MOAU(DUKALIMOHHON U3MEHUMBOCTH.
HacnencrtBeHHasi, WM TeHOTUITMUECKass W3MEHUMBOCTb. KOMOWHATHBHAasi W3MeHUYMBOCTb.
Meiio3 u mno/n0BOI TpollecC — OCHOBAa KOMOWHATHBHOW H3MEHUMBOCTU. MyTallMOHHas
M3MeHUMBOCTb. Kraccudukalyss MyTaluii: reHHble, XpPOMOCOMHbIe, TeHOMHble. Yactora u
MIPUYMHBI MyTaluil. MyTareHHsle (pakTopbl. 3aKOH TOMOJIOTUUECKUX PsZIOB B Hac/le[CTBeHHOU
U3MEeHUYUBOCTH

H. . BaBuiosa

IIpakTHyeckoe 3aHATHE Neb

Pemenue 3azau Ha orpefiejieHMe BepOSITHOCTYM BO3HUKHOBEHUSI HaC/Ie[[CTBEHHBIX IIPU3HAKOB
IPU  pa3/MyHbIX TUMNAX B3aUMOJENCTBUSI TeHOB, COCTaB/JIeHWe TeHOTUIIMYEeCKUX CXeM
CKpellUBaHUs

2 cemecmp

Pa3den 5. HacnedcmgeeHHOCMb U USMEHYUBOCMb op2aHu3Moe (2 cemecmgl

Tema 5.4.
I'eHeTHKa ye/10BeKa

Copep)xaHHe yueQHOro MaTepuasa

l'enetvka u4esioBeka. Kapuorun uyenoBeka. (OCHOBHbIe MeTOAbl TeHETHMKH UejiOBeKa:
reHeajioTHUeCcKuii, OJIM3HEI[OBBIM, LMUTOT€HETUUECKUM, OUOXUMUUYECKHH, MOJIeKYISpHO-
reHeTuyecknd. CoOBpeMeHHOe OrpejieJieHMe TeHOTHUIA: TMOJHOTeHOMHOe CeKBeHUPOBaHUe,
reHOTUITUPOBaHWe, B TOM uucje ¢ Tomoirbio ITI]P-aHanmu3a. HaciencTBeHHble 3abo/ieBaHus
ye/ioBeKa: TeHHble 0oe3HHd, OOMe3HM C HAC/Ie[ACTBEHHOW IIPe/[pacIio/ioKeHHOCTHIO,
XpOMOCOMHBIe 0Oosne3Hu. Comarhueckue U TeHepaTHBHble MyTalud. CTBOJIOBbIE KJIETKU.
[TpuHIMIBI 3[0pOBOTO 0Opa3a YKU3HH, AUAarHOCTUKU, MPOMUIAKTUKYA U JIeUeHUs TeHeTUUeCKUX
bone3Heil. MeauKo-reHeTUUECKOe KOHCYJ/IbTUPOBaHHe. 3HaueHWe MeAMIIMHCKOW TeHeTHKU B
TIpeIOTBPAIleHUH U JIeUeHUH TeHeTHUeCKUX 3a00/1eBaHUi ye/loBeKa

— (NN

IIpakTHueckoe 3ausaTue Ne7
CocraB/ieHUe ¥ aHa/Iu3 POJIOC/IOBHBIX YesioBeKa

—

Pa3zesn 6. DBoIIOIMOHHAA 0MO0/IOT U

Tema 6.1.
JBO/IIOLMOHHAA TeopHUs
U ee MeCTO
B OMoJ10THM

Copep)xaHHe yue0HOro MaTepuasa

[TpeAnocsIIKM BO3HMKHOBEHHSI 3BOJIFOLJMOHHOM TeOpHU. DBOIOLIMOHHAs TeOpUs U eé MeCTO B
Ouonorvu. BiyusiHMe 3BOMIOLMOHHON TeOpMM Ha pa3BUTHe OWOJOTMM M JIPYTUX HayK.
CeugerenbcTBa 3BOMOLMU. [laseoHTO/IOrMUeCKYe: T10C/Ie[,0BaTe/IbHOCTb MOSIBJIEHHsI BUZIOB B
TMajieOHTOJ/IOTUUECKOM JIeTOnUCH, TiepexofHble ¢(opMbl. buoreorpaduyeckue: CXOACTBO U
pazmume ¢dayH U (Gop MaTepUKOB M OCTPOBOB. OMOpPHOOrUYecKre: CXO/CTBA M Pa3/IHuus
MOpDHOHOB Ppa3HBbIX BHUJIOB T03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHUHBIE,

N W [N

OK 01, OK 02,
OK 04
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aHaJIOTUYHbIe, PyAUMeHTapHbIe OPTraHbl, aTaBU3MbL. MoJeKy/IsIpHO-0MOXUMUYeCKHe: CXO/|CTBO
MeXaHU3MOB HaCJIeZICTBEHHOCTH U OCHOBHBIX MeTabo/MyecKUx TMyTed y BCeX >KUBBIX
OpraHU3MOB.

OBosttoriuonHas Teopusi U. JlapBuHa. IIpeArnocbulki BOSHUKHOBEHUS JapBUHK3Ma. [IBIDKyILHe
CWIBl 3BOMIOLMU BUOB 10 [lapBuHY (M30BITOUHOE pa3MHOXKeHWe TIPH OrpPaHUYeHHOCTH
pecypcoB, Heorpe/iesiéHHasi K3MeHUYMBOCTb, 60pb0a 3a CylljeCcTBOBaHHe, eCTeCTBeHHbIN 0TOO0D).

U pa3BUTHE )XU3HU

Ha 3emse: abuoreHe3 W TMaHCTiepMHs. XWMWYecKas SBOMIONMA. AOHOTeHHBIM CHUHTe3
OpraHMYeCKWX BeleCTB M3 HeOpraHWuyecKuX. OKCIepUMEHTa/lbHOe  TIOATBep KAeHHe
XUMHUeCKOH 3Bosmrolvy. Haua/bHble 3Tarbl 6uonoruueckoi sposmonuu. ['mmotesa PHK- mupa.
dopMUpoBaHHe MeEMOPAHHBIX CTPYKTYP M BO3HUKHOBEHHE MPOTOK/IETKU. [TepBbie KIeTKU U UX
3BO/MIOLUA. POPMHUPOBaHMe OCHOBHBIX T'PYTII )KUBBIX OPraHMW3MOB.

Pa3BuTHe >xu3HU Ha 3emsie MO 5paM U mepuojaM. Karapxeil. Apxeiickas U MpPOTepO30KCKasi
opel. [lameo3olickass 3pa W €€ TMepuofbl: KeMODHMCKHWMA, OpPAOBUKCKUM, CHTYPUUCKHH,

JIeBOHCKUM, KaMeHHOYTOJIbHbIM, NMepMcKui. Me3o30iickasi 3pa U e€ mepuoibl: TPUACOBBIM,

CamocrosTenibHasA pabora odyuarmmuxcsa Ne6 1
Pa3pabortka rioccapust
Pa3paboTKa JIeHThl BpeMeHH Pa3BUTHSI SBOJIFOIIMOHHOTO YUEeHHsI
Tema 6.2. Cojep)xaHue yue0HOro MaTepuasia 2
MukposBo/onus CuHretnueckass Teopusi 3Bomonuu (CT3D) M eé OCHOBHBbIE I0JIOKeHHS. MUKPO3BOJIOLMS. 2
[TonyniALys Kak eJMHMLIA BU/JIa ¥ SBOJTFOL[UU.
Oewxyiue cunbl (hakTopbl)3BOMIOLMKA BUAOB B Tpupoje. MyTal[MOHHBIA Tpoliecc U
KOMOWHATWBHAsE W3MEHYMBOCTb. [lOMy/isl[MOHHBIE BOJIHBI W Jpeid reHoB. U3onsius u
murpanus. EcrecTBeHHBIM 0TOOD — HampaB/IsOIIME (akTop 3Bo/oLUA. DOpMBI eCTeCTBEHHOTO
orbopa. TIpucroco6/seHHOCTh OpPraHW3MOB  KakK  pe3y/bTaT  JBOMIONMUA.  [IprMepbl
MpUCIIOCo0/IeHni y opraHu3mMoB. ApoMopdo3bl U UauoaanTauun. Bug u Bugjoo6pa3oBaHue.
Kpurepuu Buzsa. OcHOBHBIE ()OPMBI BUI000pa30BaHusl: Teorpaduueckoe, SKOJI0rHIeckKoe
Tema 6.3. Copep)kaHue y4eOHOro MaTepuasia 2
Makpo3Bosonus MakposBomoriusi. Popmbl  3BOMIOLMM:  (useTUUecKasl, /[AWBepreHTHas, KOHBepreHTHasl, 1
napasiiesibHasi. HeobpaTUMOCTh 9BOJTIOLIUN
IIpakTHyeckoe 3aHATHE Ne8 1
CpaBHeHMe BU/I0B 110 MOP(OIOrMUeCKOMY KPUTEPUIO
Pa3pen 7. Bo3HMKHOBeHNE ¥ pa3BUTHE )KU3HH Ha 3emiie 8 OK 01, OK 02,
Tema 7.1. Cojep)xaHue yueOHOro MaTepuasia 3 OK 04
3apox/eHue [oHayuHble npeficTaB/IeHUs O 3apOXKJeHUM XU3HU. HayuHble runote3sl BOSHUKHOBEHUS YKU3HU 2
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IOpCKUM, MeoBoM. KaliHO30MCKasi 3pa U €€ Tepuojbl: TajeoreHOBBbIM, HEeOreHOBBIN,
AHTPOTIOTeHOBBIM.

CamocrosTenbHasA pabora odyuarmmxcsa Ne7 1
Pa3paboTKa JieHTbl BpeMeHU BO3HUKHOBEHUSI M Pa3BUTHSI )KU3HU Ha 3eMJie
Tema 7.2. CopepkaHue yueOHOro MaTepuasaa 3
Cucrema oprannyeckoro | CrucrtemMa OpraHMUeCKOro Mupa Kak OTpakeHWe 3BOJIOLMH. OCHOBHbIE CHCTeMaTHYecKUe 2
mupa. IIpoucxoxgenue | rpynnbl OpraHyM3MOB. XapaKTepUCTHMKA K/MMaTa M TeoJornyeckux IporeccoB. OCHOBHBIE
yeji0BeKa — 3Tarbl 3BO/IIOLIUU PACTUTENBHOTO U )KUBOTHOTO MHpa. ApoMop¢03bl y PaCTeHUN U >)KUBOTHBIX.
aHTpoOMoreHe3 [TosiBneHue, pacLBeT ¥ BbIMAPaHUe CPYIII )KUBbIX OPraHU3MOB.
OBOJIOLIMS YesioBeKa. AHTPOIIO/IOTUs Kak Hayka. Pa3BuTuie mpe/CTaB/ieHH O MPOUCXOKIEHUU
yesioBeKa. MeTozbl M3ydeHUs1 aHTpororeHe3a. Cxo[CTBa M pas/ivuuvsl yeoBeKa U JKUBOTHBIX.
CucremMaTuueckoe TI0/IO)KeHHe uesioBeKa. [IBwkyique cuibl ((pakTopbl) aHTPOIOreHesa.
HacnencrtBeHHasi W3MEHUMBOCTh W eCTeCTBeHHbI OTOOp. OOImiecTBeHHbI 00pa3 >KU3HH,
W3rOTOBJIEHUE OPYAUN TPY/a, MbIIIJIEHUe, Peub.
CamocrosaTenbHasA pabora odyuarmmxcsa No8 1
Pa3paboTKa JIeHThl BpeMeHH MMPOUCXOXKIeHHs YesioBeKa
Tema 7.3. Cojep)xaHue y4eOHOro MaTepHasia 2
OcHoBHBIe cTaguu OcHoOBHBIE CTaZIMM U BETBY 3BOJIIOLIMU Ye/I0BeKa: aBCTpaonureky, Yenosek ymernsii, YenoBek 1
IBOJIIOLIMH Ue/ioBeKa npsMoxojsamii, YenoBek HeaHAepTaibCKuii, UYesoBeK pa3yMHbIM COBpPEMEHHOrO THIIA.
Haxoaky MCKoTlaeMbIX OCTaHKOB, BPeMsl CYIL[eCTBOBAHUs, 00JIaCTb pacrpoCTpaHeHUs, 00BEM
rOJIOBHOT'0 MO3ra, 00pa3 >KU3HHU, OPYAUS.
YenoBeueckue pacbl. OCHOBHbIE OO/bIIIME pachl: €BpOIeOWHas (eBpasuiicKasi), Herpo-
aBcTpajionjHasi  (IKBaTopuasabHasl), MOHroJioujHasi  (a3MaTCKo-aMepuKaHCKas). YepTbl
MIPUCTIOCOO/IEHHOCTH  TIpeJICTaBUTeIell UeloBeueCKMX pac K YC/IOBHSM CYIIleCTBOBAHMS.
EnuHcTBO UenoBeyeckux pac. Kpurtrka pacusma
ITpakTHueckoe 3ansaTre Ne9 (Ha BBIOOD TIperoaBaTerisi) 1
«Bpewms 1 myTH paccesieHUs YesiOBeKa I10 IJlaHeTe»
win «IIpucroco61eHHOCTh YesloBeKa K Pa3HbIM YCJIOBUSIM Cpefibl. BivsiHue reorpaduueckoit
cpe/ibl Ha MOP(OJIOTHIO U (PU3HUOIOTHIO UesIOBeKa»

Pa3jen 8. Opranusmel ¥ OKpyXxamwuiag cpeja 3 OK 01, OK 02,
Tema 8.1. CopepxaHue yueODHOro MaTepuasia 1 OK 04, OK 07
JKoJ10rus OKO/orus Kak Hayka. 3afjaud U pasfesibl 5KOJ0ruu. MeTobl 3KOJ0rMUYeCKUX HUCC/el0BaHUM. 1

Kak Hayka. Cpejpl OKoJyioTHUeCcKoe MUPOBO33pDeHHe COBPeMeHHOro uesoBeka. Cpefpl 0OWTaHUS OpPraHMW3MOB:
JKM3HM. BO/IHasl, HA3eMHO-BO3/lyIlIHasA, TIOUBEHHAs], BHYTPH OpraHv3MeHHasl. JKOJI0rMUecKre (pakTopsbl.
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JKo/I0THYecKne Knaccuduikarimst sxonmornyeckux ¢akTopoB: abMOTHUeCKHe, OMOTHUECKHe M aHTPOIIOTeHHbBIe.
(axkTopsI [HelicTBUe SKoMOrMYecKUx (akTOPOB Ha opraHu3Mbl. AOuoTHdeckue ¢akTophl: CBET,
TeMIiepaTypa, BaKHOCTb. Pororepuogu3m. IlpucriocobieHusi OpraHM3MOB K [I€MCTBUIO
abuotnuecknx pakTopoB. buonornueckue putMmbl. bruotnueckue dakropsl. Buabl 6MoTHYECKUX
B3aMMO/IeHICTBUI: KOHKYDEHLUs, XUIHUUYecTBO. [lapasuTusM, MyTyaiusM, KOMMEHCAaIu3M
(KBapTHUpaHCTBO, Hax/JeOHUUECTBO), aMeHCaau3M, HeWTpanu3M. 3HaueHHe OUOTUYECKUX
B3aMMOZENCTBUM [/Tsl CYIIeCTBOBaHUSI OPraHW3MOB B TIPUPO/IHBIX COOOIIeCTBaX
Tema 8.2. Cojep)xaHue y4eOHOro MaTepuasia 2
JKo/I0THYecKHne OKo/IoTMUeCKre  XapaKTepuCTUKU  momnyasiud. OCHOBHble — TOKasaTesd  TOMYJISLUU: 1
XapaKTepUCTUKU YUC/IEHHOCTb, TJIOTHOCTh, POXKJAeMOCTb, CMEPTHOCTb, MPUPOCT, Murpanus. [IuHamuka
MOy /IALUU YKMC/EHHOCTH TIOMYJISIUU U e€ peryJisiius
ITpakTnueckoe 3ausaTue Nel( 1
[TofCcuéT NAOTHOCTH MOMYJSILMN pa3HbIX BU/IOB paCTeHUMN
Pasgen 9. Coo01iiecTBa ¥ 9K0JI0THYECKHE CHCTEMbI 10 OK 01, OK 02,
Tema 9.1. Cojep)xaHue y4eOHOro MaTepHasia 2 OK 04, OK 07
Coo0mecTBa CoobriecTBo opraHu3moB — OuorjeHo3. CTPYKTyphl OMOIleHO3a: BHU/0Basi, IIPOCTPAaHCTBEHHaS, 1 I1K°3.1
OpraHu3MoB, Tpoduueckas (ruieBast). Bugsi-somMuHaHThl. CBsA3U B OUOLIEHO3e.
KOCUCTEeMbI OKosornyeckre cucteMbl (3kocuctembl). [loHsiTue 06 3KocucTeMe W OuoOreorieHo3e.
@DyHKIMOHANIbHbIE KOMIIOHEHTBl 3KOCUCTEMBI: TPOJAYLIEHTbI, KOHCYMEHTbI, peAyLeHTbL.
KpyroBopoT BellecTB M TOTOK SHEPruu B 3KocucTeMe. Tpoduueckue (IuileBble) YPOBHU
3KocucTeMbl. [luieBble 1lenmd U ceTd. OCHOBHbIe TIOKa3aTeld 3KOCUCTeMbI: Ouomacca,
MPOAYKUMS. DKOJIOTHUeCKHe THMPAMUABL: TPOAYKLWH, YWCIeHHOCTH, Onomaccel. CBoiCTBa
5KOCHUCTEM: YCTOMUYMBOCTh, CAMOperyJisiliys, pa3BuTthe. CyKieccus.
CamocrosTenbHas pabora odyuarmmxcsa Ne9 1
CocTraBrieHre cxeM KpYrOBOpOTa BeLeCTB
Tema 9.2. Copep)kaHue yueOHOro MaTepuasia 2
IIpupopnbie 3KocucTeMbl | [IprpogHble  3KOCUCTEMbl. OJKOCUCTeMbl peK U 036p. JKOoCHCTeMa XBOWHOTO WU 2
LIMPOKOJIMCTBEHHOTO neca. AHTpOIOreHHbIe 5KOCUCTEMBI. ATpO3KOCHUCTEMBI.
Ypboskocucrembl. bBuosoruueckoe W XO3AWCTBEHHOE 3HAaueHHWE  arpodKOCUCTeM U

ypbo3kocucteM. buopa3HooOpasue Kak (akTop ycToHumBOCTH 3KocucteM. CoxpaHeHUe
OMOIOrMUeCKOro pa3Hoobpasus Ha 3emMiie

STIK ®I'OC CIIO npodeccuy Win CreLyaabHOCTH JO/DKHbI ObITh OTPaykeHbI B COAEP)KaHUK yuebHOro MaTepuana
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Tema 9.3. Cojep)xaHue y4eOHOro MaTepuasia 2
Buocdepa - Yuenune B. 1. BepHazckoro o 6uocdepe. I'panuiibl, coctaB U cTpykTypa 6uocdepsl. KuBoe 2
rjio0abHast BellecTBO U ero ¢yHkuuu. OcobeHHOCTH OuWoOchepbl Kak T100a7bHON 3KOCHUCTEMBL.
IKoCcHCTeMa 3eM/H IlnHamMuueckoe paBHOBecMe M oOpaTHas CBs3b B Ouocdepe. KpyroBopoThl BeIeCTB H
OroreoxMMHUUeCcKue [UKIIbI 371eMeHTOB (yTJiepo/ia, a3oTa). 30Ha/bHOCTE Orocdepbl. OCHOBHbIE
OHOMBI Cymn
Tema 9.4. IIpodeccuoHaIbHO OPHEHTHPOBAHHOE COfiep)KaHKe (cofep>KaHue MPUKJIaAHOT0 MOAYJIs) 2
Bausinue YenoBeuecTBO B OMocdepe 3emind. AHTpOMNoreHHole HU3MeHeHusi B Ouocdepe. I'yiobasbHbIe -
QHTPONMOTeHHBIX 9KoJiorMueckue mpobsieMel. CoOCyIleCTBOBaHME TIPUPOABI W uesioBeuecTBa. CoxpaHeHHe
¢dakTopoB Ha Ouocdepy | GuopasHOOOpa3Mst KAK OCHOBA YCTOMUMBOCTH OMocdepbl. OCHOBA palMOHAILHOIO YIIPAaBIeHHs
MIPUPOJHBIMH PECYPCaMH U UX UCTIO/Ib30BaHue. [loCTiKeHHst OMOIOTUY ¥ OXPaHa TIPUPOAbI
IIpakTnueckoe 3ausaTue Nell 2
OTx0/1bI MPOU3BO/ICTBA
Tema 9.5. IIpodeccuoHaIbHO OpHEHTHPOBAHHOE Cojiep)KaHHe (cofep>KaHHe MPHUKJ/IA/{HOT'0 MOAY/JIsA) 2
BinsHue conMaibHO- 3[10poBbe U ero cocrap/stoire. MakTopbl, MOJOKUTETFHO U OTPULATE/ILHO BMSIOIIME Ha -
JK0J/IOTHYECKHX opraHusM uesoBeka. [IpobsemMa TeXHOTeHHBbIX BO3/I€HMCTBUM Ha 370pOBbe UeslOBeKa
(hakTOpOB Ha 30pOBbe | (3/71EKTPOMArHUTHBIE T10J1s1, OBITOBAst XMMHUSI, U30BITOUHBIE IIIyMbI, PaZMaliis U T.11.). AJjanTariys
yeji0BeKa opraHu3Ma uesioBeKa K ¢akTopam OKpyKatoled cpegbl. IIpuHIumnbel  (GopMupoBaHUs
30poBbecOeperarorero mnopezieHusi. du3nueckass aKTUBHOCTb W 37I0pOBbe. broxumuueckue
acreKThbl pallMOHAIBHOTO TIMTAaHUsI
JIaGoparopHas padota Ne3 2
YMcTBeHHast paboTOCIIOCOOHOCTh
Pasjen 10. CesieKIis OPraHHU3MOB, 0CHOBbI OHOTEXHOJIOTHU 6 OK 01, OK 02,
Tema 10.1. CopepxaHue yueOHOro MaTepuasia 2 OK 04, OK 07
Ceneknusi CenleKijist KaK HayKa M TIPOL[eCC. 3apoKAeHHe CeeKL[MM W AoMecTHKaius. Yuenue H. . 2 IK 3.1

KaK HayKa M MpoIjecc

BaBuioBa 0 meHTpax MHOroo0Opasvsi M TIPOMCXOXKAEHUs KyJbTYDHBIX pacTeHWi. LleHTpbI
TPOUCXOXKEeHUs [IOMalllHUX >KUBOTHBIX. CopT, mnopoja, wmramMm. CoBpeMeHHble MeTO/bl
ceneknyy. MaccoBbIi ¥ WHAWBWAYANbHBIA OTOOPBI B Ce/EK[MM PacTeHWd U JKUBOTHBIX.
OneHka 23KcTepbepa. biM3KOpO/ACTBEHHOE CKpellliBaHWe — WHOpUAuHr. Ywucrasi JUHUS.
CkpelBaHWe UWCTBIX JIMHWK. [eTepo3uc, wnm rubpuzpHas cwia. HepogcTtBeHHOe
CKpellluBaHuWe — ayTOpuauHr. OTaanéHHas THOpuau3alus U eé ycrexu. VICKycCTBeHHbIN
MyTareHe3 W TIOJy4YeHHe TOIUIVION0B. [lOCTW)KeHUs CeJleKLIMA pacTeHWW, JKUBOTHBIX M

MHKDPOOPraHM3MOB
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Tema 10.2. Cojep)xaHue y4eOHOro MaTepuasia 2
OcHOBBI 0M0TeXHO/IOTHMH | BroTexXHO/MOrMs Kak OTpacib IPOM3BOACTBA. ['eHHas WH)KeHepHs. JTarlbl CO3[aHUS 2
pekombuHanTHOM JIHK ¥ TpaHcreHHBIX opraHu3MoB. KierouHasi wHykeHepus. KneTouHble
KYJIbTYDBI. MUKpOK/IOHa/IbHOE pa3MHOKeHHe pacTeHuH. KnonupoBanue
BBICOKOTIPOJYKTUBHBIX CE€IbCKOXO35IMCTBEHHBIX OPraHM3MOB. OKOJIOTUYECKHWe U 3TUUecKue
nipo6siemMbl. 'MO — reHeTHUECKH MOAM(UIIIPOBAHHbBIE OPTaHU3MbI
Tema 10.3. IIpodeccuoHaIbHO OPHEHTHPOBAHHOE COfiep)KaHKe (cofep>KaHue MPUKJIaAHOT0 MOAYJIs) 2
BuoTtexHooruu OcHOBHbIe HarpaB/ieHUs] COBpeMeHHOW OMOTeXHONOTMM B TMpodecCroHaNTbHON JeAaTembHOCTH -
B )KM3HM M npodeccun | yesioBeka. MeTo/ipl OroTexHomoruu. OObeKTbl OMOTeXHOIOIMHA. DTHKA OMOTEXHOIOrMYeCKUX
Y TeHeTHYeCKUX IKCIIepuMeHTOoB. [IpaBusia morcKa 1 aHa/ir3a 61M03Kooruueckoi nHhopMaluu
13 pa3IMYHbIX HMCTOYHUKOB (HaydHasi W yuyeOHO-HayyHasl JUTepaTypa, CPeACTBA MacCOBOU
vH(opMaluu, ceTb VIHTepHeT U ipyrue)
IIpakTnueckoe 3ansaTve Nel2 1
Kelicbel Ha aHamM3 wWHGOpPMAI[MM O HAyUHBIX [JOCTIDKEHUAX B 007aCcTU TeHeTUUeCKUX
TeXHOJIOTHH, K/IeTOUHOW WH)KeHEPHUH, TTUIIEeBbIX OMOTEXHOIOTHH.
IIpakTnueckoe 3ausaTue Nel3 1
3aiuTa Kelica: Tipe/icTaB/ieHue pe3yabTaTOB pellleHUs] KeMCOB (BBICTYIIJIEHHE C Tpe3eHTallfei)
Pa3zen 11. Penienue KeicoB B 00/1aCTH 0MOTEXHO/I0THH 6 OK 01, OK 02,
Tema 11.1. IIpodeccuoHabHO OpHEeHTHPOBAHHOE Cojiep>kKaHue (cofep’KaHHe MPUKJ/IAHOT0 MOAY/IA) 4 OK 04, OK 07
BuorexHonorun Pa3BuTHe TIPOMBIIIJIEHHOW OHWOTEeXHOJIOTHUN W ee TIpUMeHeHWe B >KU3HU uesioBeKa, TIOUCK U 2 IK 3.1
B MPOMBILIJIECHHOCTH aHa/M3 WHGOPMALMK W3 pa3/IMUHBIX MCTOUHWKOB (HayuHas W yueOHO-HayuHas JIUTepaTypa,
Cpe/icCTBa MacCOBOW MH(opMaliu, ceTb IHTepHeT U IpyTrue)
IIpakTnueckoe 3ansaTue Nel4 1
Keticbl Ha aHamm3 uvHGOpPMAMM O PA3BUTUU TPOMBIIUIEHHONW OHOTEXHOJIOTHM (110 MHHU-
rpynnam).
IIpakTnuyeckoe 3ausaTue Nel5 1
3alyra Keiica: npe/icTaB/ieHre pe3y/bTaTOB pellleHus1 KelCOB (BLICTYTJIEHHE C TIpe3eHTalei).
CamocrosTenbHasA pabora odyuarommxcsa Nel0 1
[ToAroToBKa npe3eHTaLMH [/1s 3aLUThl Kelca.
CamocrosTenbHas pabora o0yuarommxcs Nell 1
[ToAroToBKa Npe3eHTALMU [Jis 3aLLMThI Kelica.
IIpomexyTouHas arrectanus (AuddepeHpPoOBaHHBIN 3a4eT)
Bcero: 72
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3. YCJ/IOBUSA PEAJIM3ALIAN ITPOI'PAMMBI YYEBHOI'O ITPEAMETA

3.1 TpeGoBaHuA K MUHUMA/ILHOMY MaTepPHA/IbHO-TEXHHYECKOMY 00ecreuyeHHIo

YueOHbI TIpeMeT peanu3yeTcss B ydyeOHOM KaOuHeTe 0€30MacCHOCTU >KU3HEJeATeTbHOCTH U
OXpaHbI Tpy/ia.

O6opygoBaHue yueObHOro KabuHeTa:

- TI0CaZI0YHBIEe MeCTa 0 KOJMUeCTBY 00yUaroLuxcs;

- pabouee MecTO MperofaBares;

- MeTOJWYecKHre MaTepHhaJIbl 10 MpeJMeTy.

TexHuueckve cpeicTtBa oO0yuyeHuss pabouero Mecra TIperofiaBaTesisi:  KOMITBIOTEPHOE
o0opy/ZioBaHWe, COOTBETCTBYIOIle€ COBPEMEHHBIM TpeOOBaHUSM 0e30MacHOCTH W HaZIEKHOCTH,
Tpe/lyCMaTPUBAOLIlee  BO3MOKHOCTh MHOTO(MYHKI[MOHA/IBHOTO HCII0/Ib30BaHUSI KaOWHeTa C Le/IbI0
u3yuyeHus: yueOHOTo TIpeiMeTa, My/IbTUMeAniHOe 000pyj0BaHue (TIPOEKTOP U MPOEKLMOHHBIA IKpaH Win
WHTEepaKTUBHasI I0CKa), JIOKa/bHast CETh C BBIXO/IOM B Internet.

HavmeHoBaHMe crielida/ibHOTO TTOMeIleHUs: yueOHasi ayJuTOpus [Jisi IPOBe/IeHUsI TIPAKTUYeCKHX
3aHSTUH, TPYIIOBBIX KOHCY/IbTalMH, WHAWBUAYAIbHBIX KOHCYJ/IbTALMH, TEKYIIero KOHTPOJIS,
MIPOMEXYTOUHOM aTTecTaliy, OCHallleHHasi 000py/j0BaHIEeM U TeXHUYeCKUMU CpeZicTBaMu 00yueHus, a
TaK)Ke UWUTA/IBHBIA 3a/1, TIOMEIeHHe [IJii CAaMOCTOSITe/IbHON paboThl, C AOCTYNOM K ceTH «HTepHeT» u
OUOC. OcHameHHOCTb: KOMIUIEKT Yy4eOHOW Mebenu, HOYTOYK, TIpOeKLMOHHOe 000pyJoBaHMe
(MyJIbTHMeJUMHBIN IPOEKTOP U 3KPaH).

ITepeueHb TMIIEH3UOHHOT'O U CBOOOHO PaCIpPOCTPaHAEMOro MPOrpaMMHOro obecrneyeHus:
CucremHoe u npukiaagaoe I1O

Ne HaumenoBanue No mureH3uu
/o
1 |Microsoft Office Professional Plus 2007 Russian Academic |Microsoft Open License 45411155
OPEN NL
2 |MSDN Platforms OLP License: 66224071
3 |Microsoft Office Professional Plus 2010 Russian Academic |Microsoft Open License 60369058
OPEN NL
4 |Microsoft Visio Standard 2010 Russian Academic OPEN Microsoft Open License 60369058
NL
5 |Microsoft Office 2013 Russian Academic OLP NL Microsoft Open License 65785999
6 |Microsoft Windows 10 Microsoft Open License 65785999
11 |ABBY FineReader 11 Kopob6ouHasi (pa3Hbiii Ne Ha KayK[0M
KOpoOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |KonreHTt-¢uabtp SkyDNS FO-05109
MporpammHoe obecnevyeHue no GNU General Public License (cBob6oaHO pacnpocTpaHsaeMoe)
Ne IlepeueHb
1 | Open Office
2 | Moii Ocdwuc
3 | Gimp

IIpu u3yuyenun npeaMera B (popmare 3/IeKTPOHHOI0 00ydyeHHs C Ucno/ib3oBanuem JJOT
[Tporpammel Jj1s1 BuZieokoH(pepenuuii: Zoom Cloud Meetings, Annexc TesnemocT.
OnekTpoHHas Tatgopma Moodle.
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3.2. UndopmanmonHoe ofecneyeHne peajM3anuy MPOrpaMMbI

[nsi peanusaluv TIporpaMMbl  6uGMMOTeuHbIN (OHJ 0Opa3oBaTenbHOM OpraHu3alul HMeeT
TeyaTHbIe W/WIK 3MeKTPOHHBIe 0Opa3oBaTe/ibHbIe U MH(OPMALIMOHHBIE PECYPChI, peKOMeH/yeMble [ist
MICII0/Ib30BaHMsI B 0Opa3oBaTe/ibHOM IpolLiecce.

IlepeueHb yueOHBIX HW3JaHHH, AOMOJTHUTE/IbLHOW JUTEepaTypbl MHTepHeT-pecypcoB, 06a3bl
JAAHHBIX 0HO/IMOTeuHOr0 (hOHAA:

3.2.1 OCHOBHBIE HCTOUYHUKH:

1. buonorus: 10-i1 knacc: 6a30BbIi ypoBeHb : yueOHUK / B. B. Tlaceunuk, A. A. KameHckuid, A.
M. Py6uoB [u ap.] ; mox penakiueit B. B. TTaceunuka. - 5-e 3., crep. - Mocksa : IIpocsetienue, 2023. -
223 c. - ISBN 978-5-09-103624-4. - TeKcT : 371eKTPOHHBIM // JIaHb : 37IeKTPOHHO-O0UOIMOTeUHast ChCTeMa.
- URL: https://e.lanbook.com/book/334994 - Pexxum poctyna: /s aBTopus. [losnb3oBaTesneit/

2. buonorus: 11-i kmacc: 6a30Bbiii ypoBeHb : yueOHUK / B. B. Tlaceunuk, A. A. KameHckuii, A.
M. Py6uos [u gp.]. - 6-e u3f., ctep. - Mocksa : [Ipocserrienue, 2024. - 272 c. - ISBN 978-5-09-112165-0.
- Tekcr : onekTpoHHbIA // JlaHb :  2/IeKTPOHHO-OMO/MoOTeuHasi cucrema. -  URL:
https://e.lanbook.com/book/409211 - Pexxum focTyra: /i1 aBTOpU3. M0/Ib30BaTesiei.

3.2.2 Ilepeuenp mnpodecCHOHATBHBIX 0a3 AAHHBIX W HH(OPMAMOHHBIX CHPABOYHBIX
CUCTeM:

3. KoHcynbranTIInutoc : CcripaBOYHO-NOMCKOBasi cucTeMa : oduuuanbHbeii cadt. — URL :
https://www.consultant.ru/. - TekcT : 3/1eKTpPOHHBIN

4. TapaHT : uH(pOpMaLMOHHO - paBoBoi noptasn. — URL : https://www.garant.ru/ . — TekcT :
371eKTPOHHBIM.

5. Kogekc : npodeccruonanbHas cripaBoyHast cucrema. — URL : http://www.kodeks.ru/. —
TeKCT : 371eKTPOHHBIN

6. OnekTpoHHasi OubO/mMoTeKa YueOHO-MeTOAMUECKOTO IieHTpa I0 00pa3oBaHUIO Ha
)KeJIe3HO/IOPOKHOM TpaHcropTe : opuumanbHbid cait. — URL : https://umczdt.ru/books/. — Pexxum
JOCTyTa: Jj1s1 aBTOPU3. [10JIb30BaTesIer. - TeKCT : 3/IeKTPOHHBIN.

7. JlaHb : 2/eKTpoHHass 6ubmmoreuHas cucteMa. — URL : https://e.lanbook.com/. — Pexxum
JOCTyTa: Jj1s1 aBTOPU3. [10JIb30BaTesIer. - TeKCT : 3/IeKTPOHHBIN.

8. BOOK.ru: asnekTpoHHO-OMbO/MMoTeuHass cuctema : caut / KHOPYC : u3maTensCTBO
yueOHo mrepaTtypsl. — URL : https:/book.ru/. — Pexxuim goctyna: Ajisi aBTOpuU3. T0/Ib30BaTeeid -
TeKCT : 371eKTPOHHBIM.

9. eLIBRARY.RU : nayuHas sieKkTpoHHass bubmmoreka : caiit. — Mocksa, 2000. — URL :
http://elibrary.ru. — Pexxum fjocTymna: [l 3aperucTpup.. Nosb3oBaTesneil. — TeKCT : 3/1IeKTPOHHBIN.

10. MunucrepctBo TpaHcropta Poccuiickoit ®esepaijuu : opuLyanbHbeI caT. — MockBa,
2010-2025. — URL : https://mintrans.gov.ru/. — TeKCT : 5/71eKTPOHHBIM.

11. PXK] : opurmanshsiii caidT. — URL : https://www.rzd.ru/. — TeKcT : 5/1eKTPOHHBII

12. ®epepanbHOE areHTCTBO >Ke/e€3HOJOPOXKHOTO TpaHCHopTa : O(ULMaNIbHbIA CauT. —
Mocksa, 2009-2025. — URL : https://rlw.gov.ru/. — TeKCT : 371eKTPOHHBIH.
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4 KOHTPOJIb 1 OEHKA PE3YJ/IbTATOB OCBOEHUA YYEBHOI'O ITPEIMETA

KoHTpo/ib W OL|eHKAa pe3y/bTaTOB OCBOEHUs Yy4yeOHOTO TIpefMeTa pPAaCKpHIBAIOTCS dYepe3
JUCLUIIMHAPHBIE Pe3yJ/bTaThl, HarpaB/ieHHble Ha (OpMUpOBaHWEe OOIMX U MPOoheCcCHOHATBHBIX

KOMITeTEHIIWH TI0 Pa3/iesiaM ¥ TeMaM Co/lepyKaHHsl yueOHOTo MaTepuraia.
[TpomexxyTouHasi arTectaliusi B hopme ouggepeHyuposaHHo20 3auema.

Oomasn/ Pa3pen/ Tema Tun o1jeHOUHBIX MepPONPUATHS
npodeccruoHaNbHaA
KOMIIeTeHI{Us

OK 01. Beibupats | Temnr 2.1 -2.3, 3.1- 3.3, 4.1-4.3, | O6cy>keHMe TI0 BOMPOCaM JIEKI[UH

CII0COOBI pemienusi | 5.1-5.4, 6.1-6.3, 7.1-7.3, 8.1, 8.2, | Pa3paboTKka rioccapusi

3az1a4 9.1-9.3, 9.4 II-o/c/, 9.5 II-o/c, | 3ano/sHeHKHe CPABHUTEILHBIX TaOJIHI]

ripodeccuoHa/IbHOM 10.1, 10.2, 10.3 IT-o/c, 11.1 [T-o/c | TecTupoBaHue

JlessTeTbHOCTU YcTHBIM ompoc

TIPUMEHHUTEe/IbHO K JvkTaHT Ha WCII0/Ib30BaHue

pa3/IMYHbIM KOHTEKCTaM apryMeHTOB, O10/IOrUUeCKOM
TePMUHOJIOTUU U CUMBOJIUKU
WupauBuayanbHast CaMOCTOSTe/IbHas
pabota
[IpencraBneHue pe3y/bTaToB

MPAKTHUUECKHUX U JIabopaTOPHBIX paboT
3aruTa TBOpUeCKUx paboT

3amyra UHAUBU/Y aJIbHBIX TIPOEKTOB
BrinosiHeHWe 3aiaHU IPOMEXXYTOYHOU
aTTecTalyu

OK 02. Hcnonn3oBaTth
COBpPeMeHHble Cpe/iCTBa

TIOWCKa, aHaM3a
" VHTepIIpeTaLiu
MH(opMaLy,

u vH(OopMaI[OHHbIe

TEXHOJIOTUU Jil) 0
BBITIOJTHEHUSI 3azau
ripoecCcroOHaTBLHOM
JesITeTbHOCTH

Temnr 1.1, 2.1 -2.3, 3.1- 3.3, 4.1-
4.3, 5.1-5.4, 6.1-6.3, 7.1-7.3, 8.1,
8.2, 9.1-9.3, 9.4 Tl-o/c, 9.5 Tl-o/c,
10.1, 10.2, 10.3 TT-o/c, 11.1 IT-o/c

OrneHuBaemasi JUCKyCCHsl IO BOIIpOCam
NeKLn

Pa3paboTka MeHTaIbHOM KapThl B MUHU
rpynnax

BeinosiHeHWe W 3amiyTa 1ab0paTOPHBIX
paboTt

ITpencraBnenve pe3yJIbTaToB
MPAKTHUYECKHUX U JIabopaTOPHBIX paboT
IpencTaBieHre YCTHBIX COOOIEHWHM C
rpe3eHTallell, TMOJTrOTOB/IEHHBIX IO
TepeyuH:o VICTOYHUKOB,
peKOMeH/I0BaHHbIX Mpero/iaBaTenem

OK 04. 3ddektrBHO
B3aMMO/IEMICTBOBATh U
paboTaTh B KOJUIEKTHBE
Y KOMaHfie

Temnr 2.1 -2.3, 3.1- 3.3, 4.1-4.3,
5.1-5.4, 6.1-6.3, 7.1-7.3, 8.1, 8.2,
9.1-9.3, 9.4 Il-o/c, 9.5 II-o/c,
10.1, 10.2, 10.3 IT-o/c, 11.1 IT-o/c

O6cyx/eHue TI0 BOMpOoCcaM JIeKLIMU
IIpencraBnenuve pe3y/ibTaToB
MIPaKTUYECKHUX U 1ab0paTOPHBIX paboT
3armTa TBOpueCcKux pabor

3alyra MHAMBU/ya/IbHbIX TPOEKTOB

OK 07. CopericTBOBaTh

Temsr 1.1, 2.1 -2.3, 3.1- 3.3, 4.1-

O6cy»/eHre 10 BOIpocaMm JIeKLN

COXPaHEeHUI0 4.3, 5.1-5.4, 6.1-6.3, 7.1-7.3, 8.1, | Pa3paboTka ryioccapusi

OKpy>atomieid  cpeapl, | 8.2, 9.1-9.3, 9.4 T1-o/c, 9.5 TI-o/c, | 3aro/sHeHWe CpaBHUTETBHBIX TaOJIHI]
pecypcocbepexeHHto, 10.1, 10.2, 10.3 TT-o/c, 11.1 IT-o/c | TectupoBaHue

TPUMEHSTH 3HAHUS YcTHBIM onpoc

00 U3MeHeHUH K/IMMara, JuKTaHT Ha HCIIONMb30BaH1e
TIPUHLIUIIBI apryMeHTOB, 010J/IOrHYeCKOu

7 TIpoheccroHaNLHO OPUEHTHPOBAHHOE COZiepKaHue (COofepyKaHue TIPUK/IafHOr0 MOYJIs)
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Oepe>KTMBOTO
NIPOM3BO/ICTBA,

5 peKTUBHO
JIeICTBOBATh

B ype3BblYalHbIX
CUTYyaLUsX

TePMHHOJIOTMH U CUMBOJIUKH
UHavBUyanbHas CaMoCTOsITe/TbHAsT
pabora

T[IpencraByieHue pe3y/IbTaToB
MPaKTUUeCKHUX U JJabopaTOpHBIX paboT
3atiura TBOPUECKHUX paboT

3aluTa UHIUBHU/YaIbHBIX TTPOEKTOB
BhINo/IHEHHEe 3a/]aHUI TIPOMEXKYTOUHOM
aTTecTalu

[1K 3.1. [nanupoBaTh U
OpraHU30BbIBaTh
paboty 1o
TPaHCTIOPTHO-
JIOTUCTUYECKOMY
obcmy>kuBaHuIo B chepe
TPY30BBIX TIEPEBO30K

IT-o/c

IIpencraBnenuve pe3y/bTaToB
MPAaKTUYEeCKUX U 71abopaToOpHBIX paborT.
BbimonHeHWe — Kelica Ha ~ aHanu3
vH(bOpMallK 0 HayYHBbIX [JOCTHKEHUSX
B 00JIaCTM TeHeTHUeCKUX TeXHOJIOTHH,
K/IETOUHOW  WH)XKeHepuH,  MHUILeBbIX
OMOTEeXHOJIOT U, rpe/icTaBeHNe
pe3y/bTaTOB peLleHus1 KeMCOB.

3aiura Kelica: Tripe/iCTaB/IeHUe
pe3y/ibTaToB peliieHust KelicoB
(BBICTYTL/IEHHWE C TIpe3eHTal[1elt).
BrinosHeHWe 3aiaHU IPOMEXXYTOYHOU
aTTecTalyu.
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5. IEPEYEHD NCIIOJ/IB3YEMBIX METO/J1OB OBYYEHUSA

5.1 IlaccuBHBIe:

- JIEKIMA TPAJULIMOHHBbIE 0e3 TPUMEeHeHHs MY/JbTUMEJUMHBIX CPeACTB W 0e3 pa3JaTouyHOro
Marepuarnia;

- IeMOHCTparys yueOHbIX (PUIHMOB;

- pacckas;

- CeMHUHaphbl, NMPEUMYIIeCTBEHHO B BUJe OOCY)XX[eHHUsl JOK/Ia/IoB CTYAEHTOB MO TeéM WA WHBIM
BOITPOCaM;

- CAMOCTOSITe/IbHBbIE Y KOHTPOJIbHBIE PAOOTHI;

- TeCTHI;

- YTeHHe U OTpocC.

(83aumodeticmeue npenodasamensi Kak cybsekma ¢ obyuarowumcsi Kak —00®seKmom
nosHaeame/bHOl 0esimeabHOCMU).

5.2 AKTHMBHBIE U HHTePpaKTUBHbIE:

- aKTHBHbIe U UHTEPaKTUBHbIE JIeKL{1K;

- pabora B rpymmax;

- yueOHast AUCKYCCHS;

- IeJIOBbIe U POJIeBbIe UTPhI;

- UITPOBbIE YIIPaKHEHNS;

- TBOpYeCKUe 3a/IaHus;

- KpyTIJible CTOJIbl (KOH(epeHLMH) C UCII0/Ib30BaHUEM CPe/ICTB MY/IbTUMe/INa;

- pelieHye TIPO0J/IeMHBIX 3a7iay;

- @aHa/IM3 KOHKPETHBIX CUTYaL1ii;

- MeTO/], MO/1yJIbHOT'0 00yueHws;

- o0yueHue C MCI0/Ib30BaHNEM KOMIIBIOTEPHBIX 00yUaroIHX MPOTrpaMm;

(83aumodelicmeue npenooagamensi Kak cybwvekma ¢ obyuarwumcsi Kak —cybwveKkmom
no3Haseame/bHOl OesimeabHOCMU).
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