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

1.1 O6nacTb npuMeHeHHs pabdoyeii MPorpaMMbl

Pabouasi mporpamma yuebHoro mpeamera OVYII.13 buonorus sB/seTCS 4YaCThIO
rporpaMmbl  cpeiHero obOiero ob6pa3oBanus 1o crneruanbHoct  CITO  23.02.09
ABTOMaTvka | TejeMexaHWKa Ha TpaHCOopTe (>Ke/ie3HOJOPOXXHOM TPaHCIIOPTe)
(yTBepkaeH mipyMka3zoM MuHrpocBelljeHusi Poccun ot 27.08.2024 Ne 608). Pabouas
nporpamma OVYTII.13 bBuonoruss paspaborana B cootBerctBuu ¢ PIr'OC COO (B
JNEeNCTByIOIel  pellaki[id) W C YueTOM TIpUMepHOH  paboueii  mporpaMMebl
ob1rieoOpa3zoBaTeslbHONM  JUCLUIUIMHBI  «buomoruss»  Aas  mpodecCHOHaNIbHBIX
obpa3oBarenbHbIX opranu3aiuii IPTIO (yTBepkaeHa mpoTokosoM Ne6/2025 ot «18»
anpesist 2025 r.).

IMlpu peanu3aru paboueidi MporpaMMbl MOTYT HCIIO/Ib30BaThCA  Pa3/IAYHbIE
oOpa3oBare/ibHble TEXHOJOTMH, B TOM UHWC/e [JWCTaHLMOHHBIe 0Opa3oBaTe/bHbIE
TeXHOJIOTHH, 37IeKTPOHHOe 00yueHmue.

1.2 MecTo yueoHoro mpegmera B ctpyKrype OOII-TITICC3:

B yue6Hbix manax OOII-TTIICC3 yuebnbiii npegmet OYII.13 Buosorus BXoauT B
coctaB 001X yuyeOHBIX TpeAMeTOB, (OPMHPYeMbIX W3 00si3aTelbHBIX TMpPeAMeTHbIX
obnacreti ®I'OC cpesnnero obiijero obpazoBanus, Ajs crieijuanbHocTet CI1O. C yuétom
npodu/s 0CBaMBaeMOM CIlelMabHOCTH YueOHbINM MpeAiMeT peann3yeTcs Ha 1 Kypce.

1.3 TIInanupyemble pe3y/IbTaThbl 0CBOEHHUA YUeOHOI0 MpeMeTa:

1.3.1 Ilesib yueOHOTO TIpeAMeTa:

Cojiep)kaHuie TporpaMmbl  00ijeoOpa3oBaTe/lbHON — AMCLMIUIMHBL  «Brosiorusi»
HampaB/ieHO Ha /IOCTW)KeHHe pe3y/bTaTOB ee U3yueHUs B COOTBETCTBUU C TpeOOBaHUSMU
dI'OC COO c yuerom npodeccuoHanbHOM HarnpasaeHHocTH DPI'OC CIIO. Iens
M3yueHusl AUCLIUTIMHBI «buosorusi» Ha 6a30BOM ypoBHe — OBJajileHue 00ydaroluMUCS
3HAaHUSIMU O CTPYKTYPHO-(YHKLIMOHATBHOW OpraHU3al{y KUBbIX CUCTEM pa3HOro paHra u
npuoOpeTeHre yMeHUM WCIIO/Ib30BaTh 3TH 3HAHUS I TPaMOTHBIX JEeNCTBUN B
OTHOILIEHUY 00HEKTOB JKUBOU MPUPO/bI M PellieHUs] pa3/TMUHbIX XKU3HEeHHbBIX MPo0/ieMm.

HocTwkeHre Lenu U3yueHWs AUCUUTIIMHBI «buosorusi» Ha 06a30BOM ypOBHe
obecmieuriBaeTCs pellieHUeM CJIeIyIOIUX 3a/jau:

® oCBOeHHe 00yYarolUMUCS CUCTeMbI 3HaHUM 0 OHMO0/IOrMUeCKUX TeOpUsiX, YUeHHUsIX,
3aKOHaX, 3aKOHOMEpHOCTSIX, THUIIOTe3ax, MpaBWIax, CIy)KaluX OCHOBOU [Jis

(bopMHUpOBaHWsl TIPe/CTaB/IeHHA O eCTEeCTBEHHO-HAYYHOU KapTMHE MHpa, O MeTojax
Hay4YHOT0 M03HaHUsl, CTPOeHUH, MHOT000pa3uu U 0COOEHHOCTSIX KUBBIX CUCTEM Pa3HOTO

YPOBHSI OpraHM3al{vH, BbIZAOLIUXCA OTKPBITHUSAX U COBPEMEHHBIX HUCCJ/IeJOBAHUSX B
610JIOTUH;

e ¢opmupoBaHve y 00yuarolMXCsi TI03HABATe/NbHBbIX, WHTE/UIeKTya/JIbHbIX U
TBOPUYECKUX CrocobHOCTell B mpoliecce aHaiv3a [JaHHBIX O MyTSX pa3BUTHS B
O10/IOTMM HAayYHBIX B3TJISIIOB, WZed U TOAXOAOB K M3yUeHWIO >XUBBIX CHUCTEM
pPasHOro YpOBHS OpraHu3aluy;



® cTaHOB/eHUe y obydaromuxcsi obirei KyabTypbl, GYHKIIMOHATBHONW IPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSICHATH U OLIEHWBATDH SIBJIEHUSI OKPY>KaIOIlero MUpa >KUBOU
TIPUPO/IbI HA OCHOBAHWH 3HAHHWK M OTIBITA, MOTYUYeHHBIX TTPU U3yUeHUW OHO0JIOTHY;

e (dopmupoBaHre 'y  O0yYarOIMXCSd yMEHWM  WUIIOCTPUPOBATh  3HAUEHHE
buonornueckUx 3HAHUNW B TPaKTUUYECKOW [esTelbHOCTH uesioBeKa, DPa3BUTHU
COBpeMeHHBIX MeJULMHCKUX TeXHOJIOTHUH U arpoOMOTeXHOIOTH;

® BOCIUTaHUe YOeKJEHHOCTH B BO3MO>KHOCTH TT03HAHUS UeJI0BEKOM JKHUBOM
MIPUPO/IbI, He06X0UMOCTA OepeXXHOT0 OTHOIIEeHUs K Hel, COO/IIO/IeHUsT STUUeCKUX

HOPM

TIPY TIPOBeIeHUH OMOTIOTMUeCKUX MCC/IeI0BaHHU;

® O0CO3HaHWE IIEHHOCTW OWOJIOTUUEeCKMX 3HAaHWK [I/I1  TIOBBIIIEHUSI  YPOBHS
9K0JIOTUUECKOU KYJIbTYPHI, /151 (HOPMUPOBaHKS HAyYHOTO MUPOBO33DEHMUS;

® TIpUMeHeHHe TPUOOPeTEHHBIX 3HAHWN W YMEHMM B TIOBCEJIHEBHOW >KWU3HM [I/Ist
OLIeHKU MOCJIe[ICTBUM CBOEH JeITeJIbHOCTHU 10 OTHOLIIEHUIO K OKPY>Karollel cpefie,
COOCTBEHHOMY 3/I0pPOBBIO, O0OOCHOBaHWe U CcoOOMOeHHe Mep TPOGUIAKTUKU

3abo/1eBaHUH.

1.3.2 B pe3y/sbTaTe 0CBOEHHUA YUEOHOI0 MpeMeTa 00yUalomuiicsa J0/DKeH

yMeTh:

- ompejiensaTh JKMBble O0BEKTHI B TIPUPOZe; TIPOBOJWTL Habso/eHHs 3a
9KOCUCTEMaMHU [IJI1  BBISIBJIEHUSI €CTeCTBEHHbIX M  aHTPOMOTeHHbIX HW3MeHeHWH,
WHTEpIIPeTUPOBATh pe3yJibTaThl HaOJII0IeHNH;

- TIPOBOJWTH TIPOCTeMIIe OUOooruuecKre SKCIiepUMeHTaIbHbIe UCC/IeJOBaHUS C
cobmroieHrieM TIpaBu/T 6e3011acHOTO 0OpallieHus ¢ 00beKTaMU U 000pyI0BaHHEM;

- WCTO/Ib30BaTh UHGOpMalMi0 OHO/IOTMUeCKOr0 XapakTepa U3 Ppa3IMuHbIX
VCTOUHHKOB;

- TIPOTHO3MPOBAaTh MOCJEACTBUSI CBOEM JesiTeIbHOCTA II0 OTHOIIEHUIO K
OKpy>Karoiedl cpefie, COOCTBEHHOMY 3/J0pPOBbIO; OOOCHOBBIBaTH W COOJIIOJATh Mepbl
npobHIaKTHUKY 3a00/1eBaHui;

3HATh:

- CTpoeHHWe, MHOrooOpa3uWe W OCOOEHHOCTH >KHMBBIX CHCTE€M pPa3HOr0 YPOBHS
OpraHu3alliy, 3aKOHOMEpPHOCTH TIPOTeKaHHUsl OHOJ/IOTMUeCKMX IPOIeCCOB W SIBJIEHUU B
OKpy)Karoljeld cpefie, LeJOCTHYH0O HAayyHYH) KapTMHYy MHpa, B3auUMOCBSI3U W
B3aMMO03aBUCUMOCTH €CTeCTBEHHBIX HayK;

- 3HAUMMOCTb  JOCTWDKEHMM OWOJIOTHYeCKOW HayKd W  TEXHOJOTHH B
MPaKTUUEeCKOM JesiTeTbHOCTA  YeslOBeKa, pa3BUTUU COBPEMEHHBIX  MeIUL[MHCKUX
TEXHOJIOTMM U arpobUOTeXHOJIOTUH.

1.3.3 Ilnanupyemble  pe3y/bTaTbl OCBOEHHsI  00IIeoOpa3oBaTe/LHOM
JUCHUILIHHBI B c00TBeTCTBUHU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

O61iue komreteHiuu (manee — OK) u nipodeccroHaibHbIe KOMIETeHIUM (Jjanee —
[TK) ®I'OC CIIO B cOOTHECEeHUM C TUYHOCTHBIMH, MeTarpeJMeTHbIMU U TpeJMeTHbIMU
pe3yibTaTamMu 00yueHust 6a3oBoro ypoBHs (ganee — [TP6) ®I'OC COO mpesicTaB/ieHbI B
Tabuile:



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 2.1. | JInyHOCTHBIe pe3y/bTaThl JO/DKHBI OTpakaTh B dactu: | [IP6 7.CchopMuUpOBaHHOCTh YMeHUsI TPUMEHSITh [T0/TyUeHHbIe 3HAHUS
Ocy11ecTBAATh 5KO0JIOTMUEeCKOr0o BOCTIUTAHUS: - c(OPMHPOBAHHOCTL | AT OOBCHEHHWS] OHOJOTMUECKUX TIPOLECCOB U SIBJIEHUH, /IS
orpejiesieHue Y | 9KOJIOTUYECKOW KYJIbTYPbl, IOHUMaHWe BIUSHUS COLMATbHO- | MPUHSITUS IPAaKTUYECKUX pellleHW B TTIOBCeIHEBHOM YKHU3HU




yCTpaHeHHe OTKa30B
B pabote
CTaHIMOHHBIX,
IIeperoHHbIX,
MUKPOTIPOLeCCOPHBI
X 14
JIMarHOCTHUECKUX
CUCTEeM aBTOMATHUKMU.

5KOHOMUYECKUX MPOLIeCCOB Ha COCTOSTHUE TTPUPOJHOM

U COLMa/bHOM cpefibl, OCO3HaHMe I100a/bHOTO XapakTepa
5KOJIOTUYeCKUX TIPo0/iem;

- IUIaHMpOBaHMe W  OCYIleCTBIeHWe  JIeWCTBUM B
OKpY’Karollleld cpefie Ha OCHOBE 3HAHWS LieJield YCTOMYMBOTO
pa3BUTHS Ye/I0BeYeCTBa;

- aKTHMBHOE HeNpusATHe [elCTBUH,
OKpY’Karolllel cpefie;

- yMeHHe MIPOTHO3UPOBATh HebTaronpusiTHbIe
5K0JIOTMYeCKUe MOC/Ie/CTBUS NIpeJIpUHIMaeMblX [1eMCTBUH,
TpeJi0TBpALLaTh UX;

- pacupeHue  OIbITa
HarpaBeHHOCTH.

TIPUHOCSIIUX  Bpeq,

AedaTeJIbHOCTH 9KOJIOTMUeCKOM

C 1esbi0 obecrieueHnst 6€30TIaCHOCTH CBOETO 3[I0POBBSI M 3ZI0POBbSI
OKDY’KaroLIMX JItoZlel, cobutro/ieHns 30poBoro obpasa KU3HHU, HOPM
rPaMOTHOTO TIOBeJeHUsI B OKpYXKawollerd NpUpPOAHOU  Cpefe;
NMOHMMaHHe  HeoOXOJMMOCTH  WCTOJIb30BaHUSI  JOCTHKEHHH
COBpEMEHHOW OHoIorMd U OUOTeXHOJIOTUH JJIsl  ParjiOHATBHOTO
TIPUPOZIOTIO/IH30BaHUS.

I[TP6 9.ChopMHUPOBAaHHOCTH yMEHWUH KDUTHUECKH OI|eHUBAaTh
uHpopMaLKio  OHUOJIOrMUeCKOro  COoJiepKaHusl,  BKJ/IFOUAIOIIYHO
MCeBJOHAayYHble 3HAHWS M3 pa3/IMUHbIX HCTOYHUKOB (CpejcTBa
MaccoBoM  MH(OpMalUM, Hay4HO-TIOMYJ/sSipHble  MaTepHasbl);
HWHTEpIIPeTUPOBATh 3TUYeCcKHe aCreKTbl COBPEMEHHBIX
ucciefioBaHuii B Ouosioruu, — MefuluHe,  OHWOTEXHOJIOTHHY;
paccMarpuBaTh ryio0abHbIe 5K0JIOTHUYeCKue npo0/ieMbl

COBPEMEHHOCTH, (POPMHUPOBATh 110 OTHOIIIEHUIO K HUM COOCTBEHHYIO
TIO3UILIUIO.




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

4 ®opmupyemble
HaumeHnoBaHue pa3penoB | Cojep)kaHue yueOHOro MaTepuasia (0CHOBHOe U MPo(h)eCCHOHA/ILHO OPHEHTHPOBaHHOE)", Oo0bem
U TeM JlabopaTopHbIe U MPAKTHYECKHE 3aHATHA, TPUKJ/IAJHON MO/y/1b (TIPH HA/THYHMH) 4acoB KOMIETEHIHH
1 2 3 4
1 cemecmp 30
OcHOBHOe coJepKaHue
Pa3pen 1. buonorus Kak Hayka. JKuBble CHCTeMbI M MX OPraHU3alus 3 OK 02
Tema 1.1. 3
Buosnorus Copep:xaHue yueOHOro MaTepuasa 2
B cucTeMe HayK. O0mas | Buosorus — Hayka o >KuBO# nipupoje. CBsi3u GHOIOTHM C O6IeCTBeHHBIMU, TEXHUYECKUMU U
XapaKTepUCTHKA XXU3HHM | IDYyTUMU eCTeCTBeHHbIMU HayKamu, ¢unocodueid, penurvei, 3TUKOM, 3CTeTUKOU U TIPABOM.
Posme Ouonormu B (JOPMUPOBAHWM COBPEMEHHOM HayuHOW KapTHHbBI Mupa. Cucrema
Oro/IOrMUecKrX HayK.
MeTo/bl TIO3HAHUS >KUBOM TIPUPO/bI (HaOJIO/jeHe, SKCIIEPUMEHT, OMUCaHWe, W3MepeHHe,
KaccudurKaius, MojieTMpoBaHKe, CTaTUCTHUUecKasi 00paboTKa IaHHBIX).
JKuBbie cuctembl (6rOCHCTEMBI) KaK MpeIMET U3yueHust Ononoruu. OTIMume KUBBIX CUCTEM OT
HeopraHuueckou nmpupo/pbl. CBolicTBa OMoCHCTeM U UX pa3HOOOpasue.
YpoBHU OpraHu3aluy OMOCUCTeM: MOJIEKY/ISIPHO-TeHeTUUeCKUH, KJIeTOUHbIN, OpraHu3MeHHbIH,
MONY/ISIIMOHHO-BU/IOBOM, 9KOCUCTEMHBIM (OMOTreolleHOTUUeCKHi), 61ocdepHBIi.
CamocrosTenbHasA pabora o0yuarommxcs Nel
1. 3anonHeHue TabGIUILBI C OMMCAHUEM METOZ0B MHUKPOCKOTIMPOBAHUS C X AOCTOMHCTBAMHU U
HeJJ0CTaTKaMH. 1
2. 3aronHeHue Tab/HIbl « BK/lazl yUeHbIX B Pa3BUTHE OUOTOTUM».
3. 3amo/iHeHHe CpaBHUTETIbHOM TabJUITBI CXO/[CTBA U PA3/IMUMI )KUBOTO U HE>KUBOTO.
Pazpen 2. XMMHYeCKHH COCTAB ¥ CTPOEHHUE K/IeTKH 6 OK 01, OK 02,
Tema 2.1. 2 OK 04
XUMHUYeCKHUI COCTaB CopepxaHue yueOHOro MaTepuasia 1

‘O6pasoBaTesibHas OpraHM3alys BIIPaBe CaMOCTOSATEILHO OIpee/aTh M0C/IeA0BaTe/IbHOCTh U3yUeHHs Pa3eioB M TeM, BXOAALIMX B HUX, a TAKXKe Tepepacrpee/sTh KOIUIeCTBO
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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KJIeTKH. Boja
U MUHepa/IbHbIe

XUMMUECKHH COCTaB KAeTKH. XHUMHUeCKHe 37eMEHTHI: MdKpO3J/IEMEHTBI, MUKPO3J/IEMEHTEI.
Bo,qa W MHHepd/IbHbIE BellleCTBd. cDyHKL[I/II/I BOAbI W MHHEepA/IbHBIX BeIeCTB B KJ/IETKeE.

BellecTBa INopep>xaHre ocMoTHUecKoro baaHca
IIpakTHueckoe 3ausaTue Ne 1
Buosiornueckasi posib  MUHepa/JbHBIX BeIIeCTB B  00ecrieueHWM > KU3HEZesTeTbHOCTU
OpraHu3MOB, TIPOsiB/IeHUs1 [ucbanaHca MUHePaIbHbBIX 3JIeMeHTOB

Tema 2.2. CopepkaHue yueOHOro MaTepuasa

Bbuosiornyecky Ba)kHbie
XHMHUYECKHe COeTUHEHUs

benku. CoctaB u cTpoeHune 0enKoB. AMMHOKHC/IOTHI — MOHOMepHI OesikoB. He3ameHWMble U
3aMeHHMble AMUHOKWC/IOTBL. AMMHOKHUCIOTHBI COCTaB. YDOBHU CTPYKTYpPhI 0e/TKOBOMA
MOJIeKy/ibl (TepBUYHAsl, BTOPUYHAsl, TPeTUUYHasi MU UeTBEePTUUHasi CTPYKTypa). XHUMHUUYeCKre
cBolictBa OenkoB. bBuosornueckue dyHkuyuu OenkoB. ®epMeHTHI — OWOJIOTHYECKHE
Karanmu3atopel. CTpoeHue QepMeHTa: aKTHBHBIM 1eHTpP, cyOcTpaTHas CrieriuuuHOCTb.
KodepmenTtsl. Butamutbl. OTauuus epMeHTOB OT HeOpraHMUeCKUX KaTaau3aTopoB.
YrneBoapl: MOHOcaxapujbl (T/TFOKO3a, prubo3a W Ae3okcupubo3a), Aucaxapufpl (caxaposa,
JlaKTO3a) W monMcaxapujbl (Kpaxmas, TIJIMKOTeH, Lesiitosio3a). buonoruueckue GyHKIMU
yT7IeBOZOB. JIUMUABL: TpUTULiepubl, Gpochomumupl, ctepoubl. I'uapodumsHO-TUAPOPOOHbIE
cBoiicTBa. bruonornueckve QyHkuuu munugoB. CpaBHeHUe yreBOZOB, 0eKOB U JIUIK/0B Kak
WUCTOYHUKOB 3Hepruu. HykneuHosble kuciotsl: JHKu PHK. Hykneotuapsl — MOHOMepbI
HyK/1eMHOBbIX KucioT. Ctpoenue u ¢yHkumu [JHK. Ctpoenue u ¢ynkumu PHK. AT®:
CcTpoeHue U (DYHKIUHU

JIaGoparopHas padota Nel (Ha BRIOOD IperojiaBaTe/isi)

«Onpegenenue ButaMrHa C B IPOAYKTax MUTaHUSA»

win «OrnpeiesieHre HAJTMUKs KpaxMasia B MPOAYKTaX MATAHUS»

win  «I'uapoduIbHO-TAPOGOOHBIe CBOWCTBA JIMMUAOB» WK «V3ydyeHHe KaTaJuTHUeCKOH
aKTUBHOCTH (hepMeHTOB (Ha MprMepe aMK/Ia3bl WK KaTasasbl)»

Tema 2.3.
CTpyKTypHO-
(yHKIMOHA/ILHAsA
opraHu3anys K/1eToK

CopepikaHue yueODHOro MaTepuasia

LluTonorust — HayKa o KieTke. KyieTouHasi Teopusi — mprMep B3auMOJIENCTBUS Ujiel U (DakToB B
Hay4YHOM I103HaHUU. MeTOo/IbI U3yueHus KIeTKH.

KneTka Kak IjesiocTHasi »kuBasg cuctema. OOIye TIpU3HAKWA KJ/ETOK: 3aMKHYTasi Hapy’kKHas
MemOpaHa, Mosiekysibl JJHK Kak reHeTHuecKui arimapar, CUCTeMa CUHTe3a Oerka.

Tumbl  KJIETOK: SyKapuoTUueckas W  TpokapuoTuueckas. OcoOeHHOCTH  CTpOeHUs
MIPOKAapUOTUUECKOW KeTKU. KrerouHass creHKa Oakrtepuii. CTpoeHHe 3SYKapHOTHUECKOU
K/eTki. OCHOBHbIE OT/IMUMSI PaCTUTEIbHOM, )KUBOTHOM U TPUOHOM KieTKH. [ToBepXHOCTHbIe
CTPYKTYPbI KJIeTOK— KJ/IeTOYHas CTeHKa, TJMKOKaIUKC, WX ¢yHKUMU. [lnasmMaTuueckas
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MeMOpaHa, ee CBOMCTBA U (DYHKI[UH.

Ilurorinasma u ee opraHougbl. OpgHOMeMOpaHHble opraHouzbl Knetku: OIIC, armapat
l'onbmpxy, mmu3ocomel. IloslyaBTOHOMHBIE OpraHoOW/b! K/I€TKW: MUTOXOHJPWUM, IUIACTHJBL.
[TpoucxokieHne MUTOXOHAPUN M macTvy. Bugel mnactug. HememOpaHHble OpraHOW/BI
KJIeTKA: pHUOOCOMBI, KJIETOUHBI I[eHTP, LeHTPUO/H, PEeCHUYKH, JKTYTUKU. DyHKUUU
OpraHoWJ0B KJIeTKU. BkiroueHusl.

Slmpo — perynsTopHbIi LeHTp KiaeTku. CTpoeHMe siipa: siiepHasi 000JI0ouKa, KapHhoIia3ma,
XPOMAaTHH, SAPBILIKO. XpOMOCOMBI. TpaHCHOPT BellleCTB B KJIeTKe

JIaGopaTopHas padota Ne2 (Ha BRIOOD Iperio/iaBaTe/isi) 1
«CTpoeHue KieTKd (pacTeHUs, >KUBOTHble, Tpubbl) U KJeTOUHble BKJFOUeHHUs (Kpaxmail,
KapOTUHOM/IBI, XJIOPOI/IaCThbl, XPOMOIL/IACThI)»
umi «VI3yueHue CTPOeHUsI KIeTOK pacTeHWH, >KUBOTHBIX M OakTepuii MOJ MUKPOCKOIIOM Ha
rOTOBBIX MUKpOIIperniapaTax ¥ uX Ol1CcaHue»
M «ITpoHUI[aeMoCTb MeMOpaHbI (T/1a3MOJIU3, 1eT1/Ia3MOJIN3)
Paznen 3. ) Ku3zHeleATeIbHOCTh KJIETKH 6 OK 01, OK 02,
Tema 3.1. CopepixaHue yueOHOro MaTepuasia 3 OK 04
O0OMeH BelecTB OOMeH BeIecTB, WM MeTaboMM3M. ACCUMUIALUS (TUIaCTUYeCKU 00MeH) U AUCCUMUJISLUS 2
Y IIpeBpallieHye 3HepruM | (SHepreTuyeckuid oOMeH) — /IBe CTOPOHBI €MHOrO Tporjecca mMerabonm3ma. Pojib 3aKOHOB
B KJ/IeTKe COXpaHEHWs BeIeCTBa M HYHEPruM B TIOHMMaHWM MeTabosm3ma. Tumbl oOMeHa BeIeCTB:
aBTOTPOGHBIN U TeTepoTpodHbid. Posmb ¢epmeHTOB B 0OMeHe BeljeCcTB M IpeBpallleHUH
5HepruM B KieTke. dortocuHTe3. CBetoBas M TeMHOBas (a3bl (QoTOCHHTe3a. Peakiuu
¢dorocuHTe3a. DPPeKTUBHOCTh (POTOCHMHTe3a. 3HaueHHe (POTOCHMHTe3a [ XKU3HU Ha 3eMirie.
BnusiHie ycioBuii cpefbl Ha ()OTOCHHTE3 U CMOCOOBI TIOBBLILLIEHUS] €r0 MPOJAYKTUBHOCTH Y
Ky/JbTYPHBIX  pacTeHuil. XeMoCHHTe3. XeMOCHHTe3Wpymole 0Oaktepun. 3HaueHue
XeMOCHUHTe3a /11 )KU3HU Ha 3eMile.
OHepreTnueckuii 0OMeH B KjeTKe. PaciiervieHue BellleCTB, BbiJe/ieHHe U aKKyMy/JMPOBaHUe
JHEPrMM B KJIeTKe. OTarbl SHepreTHueckoro obmeHa. ['nmukosmu3. BpokeHuew ero BUJBI.
KucnoposHoe okuciieHue, Wil KieTouHoe AbixaHue. OxuciurenbHoe (ochopunpoBaHue.
ObbeKTUBHOCTh SHEPreTUYECKOT0 0OMeHa
CamocrosTesibHasi padora odyuarommxcs Ne2 1
3arno/iHeHre CpaBHUTEebHOM Tab/MLIbl XapaKTePUCTHK TUIIOB 0OMeHa BelleCTB
Tema 3.2. Cojiep>xaHue yue0HOro MmaTepHasia 2
BuocuHTe3 0esiKa Peakijuy MaTpUUHOro cvHTe3a. ['eHeTnueckast uHpopmauus u JJHK. Peanu3satiyst reHeTHUeCKON 1

vHbopMallMd B KiieTKe. ['eHeTUueCcKud KOJ W ero cBoicTBa. TpaHCKDUIILIUS — MaTPUYHbIN
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cuate3 PHK. TpaHcasimss — OuocuHTe3 Oenka. OTarbl  TpaHCoasAiuu. KoaupoBaHue
aMHUHOKHCJIOT. Posib pubocom B 6rocrHTe3e Oesika

IIpakTnuyeckoe 3ansaTue Ne2
PerieHue 3a/1au Ha orpe/iesieHHe 110C/1e0BaTe/IbHOCTH HYK/Ie0TU/I0B

Tema 3.3.
Bupycsi

Copep)xaHHe yue0HOro Marepuasa

Heknetounsie ¢opMbl KHU3HU — BUPYChl. McTopusi oTKphITHs BUpycoB (/. V. VIBaHOBCKUA).
Oco0eHHOCTH CTPOEHHSI U >KU3HEHHOTO IMKJa BUPYcOB. bakrepuocdaru. bosesnn pacrteHuid,
JKUBOTHBIX U UejioBeKa, Bbi3biBaeMble BUpycamMu. Bupyc numMmmyHogeduuTa yenoBeka (BUY) —
B030yautenb CITW/Ja. [TpodmiakTrKa pacripocTpaHeH st BUPYCHBIX 3a00eBaHUN

Pa3pen 4. PasMHOXeHHe M HHIUBHAYA/IbHOE Pa3BUTHE 0PraHW3MOB

Tema 4.1.
JKu3HeHHBIH UK/
K/IeTKH

Copep)xaHue yueQHOro Marepuasia

KneTouHeld LUK/, WM >KU3HEHHbIM LWKA KiaeTKU. VHTepdasa u mwuro3. Ilpotueccsl,
npoTekarolye B UHTepdase. Peruikanus — peakuuss MatpuyHoro cuHresa JJHK. Crtpoenue
XpOMOCOM. XPOMOCOMHBIN Habop — KapuoTum. [WIUIONJHBIA W TalvIOWAHBI XPOMOCOMHBIE
Habopbl. Xpomartusl. LluTonornueckie 0CHOBBI Pa3MHOXKEHUSI U UHMBU/Ya/lbHOTO Pa3BUTHS
opraHusmoB. [lenenue kneTku — Mmuto3. Ctazny muTo3a. [Iporieccel, Mporucxojsiye Ha pa3sHbIX
cTaausix MuTo3a. brosornyeckuit cMbica muto3a. Ilporpammupyemasi rubenb KI€TKU - arlornTo3

=N (IN

CamocrosTenbHas pabora odyuarommxcs Ne3
Pa3paboTKa JIeHThbl BDEMEHH >KU3HEHHOTO 1MKJIA KJIEeTKH

Tema 4.2.
DopmMbI pa3MHOKXEHUS
OpraHusMoB

Copep)xaHHe yueQHOro Mmarepuasa

@dopMbl pa3MHO>KEHHUsS] OpPraHu3MOB: Oecriosioe W T0J0BOe. Buzbl 6ecriosioro pa3MHOXKeHUsI:
JlelleHre Ha/[BOe W TIOYKOBAHME OIHO W MHOTOKJIETOUHBIX, CTIOPo0Opa30BaHUe, BEreTaTHBHOEe
pa3smHoXkeHue. VICKyCcCTBeHHOe KJIOHWPOBaHUe OpraHUu3MOB, ero 3HaueHue /s Ce/leKLjuu.
[TonoBoe pa3MHOXKeHHE, ero OTiuuusi OT Oecriosioro. Meiio3. Cragum Mmeiiosa. IIpoueccel,
MPOMCXOJsIIe Ha cTaausx Meiio3a. [loBegeHue xpomocom B Meiio3e. KpoccuHrosep.
Buonornueckuii CMbICTT ¥ 3HaueHWe Meko3a. ['ameroreHe3 — mporiecc 00pa30BaHUs TIOJIOBBIX
KJIETOK y >KUBOTHBIX. [10/IOBbIE yKesie3bl: CeMeHHUKM U sSUYHUKU. OOpa3oBaHUe U pa3BUTHE
MOJIOBBIX K/IeTOK — ramMeT (CrepMaro30ouj, siLeKieTka) — CIepMaToreHe3 M OOreHes.
OcobeHHOCTH CTPOeHUS SIULIEKIETOK U criepMaTo30u10B. OriogoTBopeHue. TlapTeHoreHes.

CamocrosTenbHasA pabora o0yuaromuxcs Ned
3arionHeHre TabAMLBI C KPAaTKOM XapaKTepUCTUKOM M TpuMepaMyd (OPM pasMHOXKEHUS
OpraHu3MOB

Tema 4.3.
NupuBupyanbHoe

CopepikaHue yueODHOro MaTepuasia

WuauBuayanbHoe pa3Butve (OHTOreHe3). DMOpHOHAIbHOE pa3BuTHe (3MbOpuoreHes). JTaribl

OK 01, OK 02,
OK 04
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pPa3BUTHE OPIrdHU3MOB

9MOPUOHA/LHOTO pa3BUTHS Y TIO3BOHOUHBIX O KUBOTHBIX: JIpOOJIEHWe, TacCTPYJ/ISIUS,
opraHoreHe3. [TocTamMOproHambHOE pa3BUTHe. THUTIBI TOCTAIMOPHOHANTBHOTO PAa3BUTHS: TIPSIMOE,
HerpsiMoe (JTMUMHOYHOe). BiusiHMe cpefpl Ha pa3BUTHE OPraHM3MOB; (DaKTOPBI, CTIOCOOHBIE
BbI3bIBaThb BpPOXK/JEHHble ypoAcTBa. PocT u pasButue pacTeHuil. OHTOreHe3 I[BETKOBOI'O
pacTeHusi: JBOMHOE OIJI0/IOTBOPeHHe, CTPOeHHe CeMeHH, CTa/IuK Pa3BUTHsI

ITpakTnueckoe 3ansaTue Ne3 1
VHbekMoHHbIe 3a00/ieBaHUS Y SMUJEMUM B WCTOPUM Ye/IOBeUeCTBa. BakIMHALUSA Kak
rpodusIakTHKa WHGEKIIMOHHBIX 3a00/1eBaHUH
Paspen 5. Hac/ieACTBEHHOCTH ¥ H3MEHYHBOCTH OPraHMU3MOB (Bcero) 10 OK 01, OK 02,
Pa3zden 5. HacnedcmeeHHOCMb U U3MEHYUBOCMb 0p2aHu3mMos (1 cemecmp) 8 OK 04
Tema 5.1. Copep)kaHue y4eOHOro MaTepuasia 2
3aKOHOMEpPHOCTH [MpeameT U 3a/lauM T€HETUKW. PO/b IUTO/IOTUM W SMOPHONIOTUM B CTAHOBJIEHUM TE€HETUKH. 1
Hac/1eJ0BaHUsA Bk/lag, pOCCHUHCKHUX W 3apyOeKHbIX YUeHbIX B pa3BUTHe TeHeTHKHA. MeToJpl TeHeTHKH
(ruOpuI0/IOTUUECKU,  I[UTOT€HETHUECKUM,  MOJIEKY/SIPHO-TeHEeTUUEeCKUH). OcHOBHbIE
reHeTMUeCcKre TOHATHUs. ['eHeTUUeCKasi CHMBOJIMKA, UCIOJ/Ib3yeMasi B CXemMaX CKpellBaHUi.
3aKOHOMEPHOCTH HacJIeIoBaHMsI TIPU3HAKOB, yCTaHOBJeHHbIe I'. MeHzenem. MoHorubpugHoe
CKpelllUBaHWe. 3akOH  eAWHOOOpasusi TruOpUIOB  TepBoro  mokosieHus.  IIpaBuio
JIOMUHVPOBAHUA. 3aKOH paclielvieHuss INpu3HakoB. I'mnore3a uucTtoThl ramet. IlosHoe wu
HeroJIHoe JOMUHUpOBaHWe. [IurubpuiHoe cKpelyBaHye. 3aKOH He3aBUCHMOT0 Hac/iel0BaHUs
MpU3HAKOB. llUTOreHeTHYeCKWe OCHOBBI [UTMOPUAHOTO CKpEIIMBaHUs. AHa/lIW3upylolee
ckpeluBaHue. Vcrionb3oBaHWe aHa/IM3UPYIOLLEro CKpellWBaHUSA i OIpefie/ieHHs] TeHOTHUIIa
ocobu
IIpakTHueckoe 3ausaTue Ned 1
Perlenvie 3asau Ha oripefiesieHre BepPOATHOCTHM BO3HUKHOBEHMsI HaC/le/ICTBEHHBIX IPU3HAKOB
MpU MOHO-, [W-, TIOMUTUOPUJHOM U aHAJM3UPYIOLIeM CKpeIUBaHWM, COCTaB/IeHHe
FeHOTUNHWYECKUX CXeM CKpeLMBaHUsI
Tema 5.2. Cojep)xaHue y4e0HOro MaTepuasia 3
CuenieHHoe CuernieHHOe Hac/iefloBaHMe Tpu3HaKoB. Pabora T. MopraHa 1o ClLieryieHHOMY Hac/ie/[OBaHHIO 1
Hac/iej0BaHHue reHoB. HapyiieHue cuenieHydss reHOB B pe3y/ibTaTe KPOCCUHrOBepa. XPOMOCOMHAasl TeOpUsl
NPU3HAKOB Hac/1e/ICTBEHHOCTU. ['eHeTHUeCKre KapThl.
['enetyka mnoJsia. XpPOMOCOMHOe oOIlpejiesieHyde I1ojia. AyTOCOMBI U IIOJIOBble XPOMOCOMBI.
['omorameTHble U rereporameTHble opraHusMbl. HacsiefoBaHue IpU3HAKOB, CLIEIVIEHHBIX C
T10JIOM
IIpakTHyeckoe 3aHATHE Nod 1

15




Peitienne 3a/la4 Ha oIipeesieHre BePOATHOCTHU BO3HMKHOBEHHS HAC/IeACTBEHHBLIX IMPHW3HAKOB
IpH CHEIJIEHHOM HaC/1e0BAHKWH, COCTaB/I€HHE T€HOTUITMYECKUX CXeM CKpPEIMBdAHHA

CamocrosTenbHas pabora odyuarmmxcsa Ne5 1
Pa3paboTKa ryioccapusi
Tema 5.3. CopepkaHue yueOHOro MaTepuasaa 3
3aKoHOMEpPHOCTH N3meHurBOCTh. BUbl M3MEHUMBOCTHU: HeHaC/Ie/ICTBeHHAs M Hac/ae[CTBeHHas. Posb cpenbl B 2
U3MEeHYMBOCTH HeHaC/Ie[JCTBeHHOW W3MEeHUMBOCTU. XapaKTepuCTHUKa MOAU(MUKALIMOHHOW W3MEeHUHUBOCTHU.
BapualivoHHbIM psiJl ¥ BapuallioHHas KpuBas. Hopma peakiuu npu3Haka. KonmmuecTBeHHbIe U
KaueCTBeHHbIe TIPU3HAKK U UX HopMa peakiiyu. CBolicTBa MogUbUKALIMOHHONW N3MEeHUMBOCTH.
HacnencTBeHHasi, WIM TeHOTUITMYECKass W3MEHUMBOCTh. KOMOWHATHBHasg W3MEHUHMBOCTD.
Meiio3 ¥ TIOJIOBOM TIpOLIECC — OCHOBAa KOMOWHATMBHOW HW3MEHUMBOCTU. MyTal[MOHHas
M3MeHUMBOCTb. Knaccudukaiusi MyTaluii: reHHble, XPOMOCOMHbIe, TeHOMHble. YacTtoTa u
MPUUKHBLI MyTaluid. MyTareHHble (akTopbl. 3aKOH TOMOJIOTMUECKUX PSIZIOB B Hac/ie[iICTBEHHOM
HW3MEHUHMBOCTH
H. 1. BaBuioBa
IIpakTuyeckoe 3ansaTre Ne6 1
PelieHve 3asau Ha oripefiejieHle BePOSTHOCTA BO3HUMKHOBEHMSI HacC/e[CTBEHHBIX TMPH3HAKOB
MPU pas3/iMUHbIX TUMNAX B3aUMOJEWCTBUSI TEHOB, COCTaB/€HUWE TeHOTUIIMYECKUX CXeM
CKpelIMBaHus
2 cemecmp 42
Pa3zden 5. HacnedcmeeHHOCHb U U3MEHYUEOCHb 0Op2aHU3MO6 (2 cemecmp) 2
Tema 5.4. Cojiep>xaHue yue0HOro MmaTepuasia 2
I'eneTnKa uesioBeKa l'enetuka 4enoBeka. Kapuotun desnoBeka. (OCHOBHbIE METOAbl TEHETUKU Ue/IOBeKa: 1
reHeajloTUYeCKUi, OJIM3HEIOBbIM, I[UTOreHEeTHUECKUH, OUOXUMHUECKUHM, MOJIEKYJISPHO-
reHeTuyeckuii. CoBpeMeHHOe OIpe/ieJieHHe TeHOTHUIA: TOJIHOTeHOMHOe CeKBeHUpPOBaHue,
reHOTUITMPOBaHWe, B TOM uucsie ¢ Tnomoieio ITI[P-ananu3a. HacnencrBeHHble 3a00/1eBaHMS
ye/ioBeKa: TeHHble 0Oome3HW, O00Me3HM C HAC/AeACTBEHHOM IIpe[pPacIioNoKeHHOCThIO,
XpOMOCOMHbBIe 6osie3Hu. ComaThuecke W TeHepaTWBHble MyTalui. CTBOJIOBbIE KJIETKH.
[TpUHLIUIIBI 3[0POBOT0 00pa3a >KU3HH, AMAarHOCTHUKH, IPOMUIAKTHKH U JIeUeHUS] TeHEeTUUeCKUX
Oosie3Heli. MelUKO-reHeTUUeCKOe KOHCY/IbTUPOBaHWe. 3HaueHWe MeJUIIMHCKOW T'eHEeTHKU B
TIpeIOTBPAI[eHUH U JIeUeHUH TeHeTHUYeCKUX 3a00/1eBaHUH UeioBeKa
IIpakTnyeckoe 3ansaTve Ne7 1
CocTaB/ieHre U aHaIu3 POJOC/IOBHBIX Yel0BeKa
Pasgen1 6. DBo/IIOLHMOHHAA 0M0/10T U 7 OK 01, OK 02,
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Tema 6.1.
OBOJ/IIOIHOHHAA TEOPHUSs
H ee MecTo
B OHMoOJ/I0rHUH

CopepikaHue yue0HOro MaTepuasa

[TpennochlIKM BOSHUKHOBEHUS SBOJTIOLMOHHON TEOPUU. DBOJIIOL[MOHHAs TeOpHUsi U eé MeCcTO B
Ouosoru. BivsiHUe 3BO/IOIMOHHON TEOPUM HA pa3BUTHE OWOJIOTUM W JpPYTrUX Hayk.
CuzetenbCTBa 3BOMIOLMU. [laneoHTonornyeckye: mnoc/aef0BaTe/IbHOCTb T0SIBJIEHUST BUZIOB B
MaJIeOHTOJIOTUUECKOM JIeTonucH, TiepexosHble (opMel. buoreorpaduyeckue: CXOACTBO U
paznuure dayH U (H0p MaTePUKOB M OCTPOBOB. OMOPHOJIOTMUECKHe: CXOZACTBA W Pa3/IduUs
SMOPUOHOB pa3HbIX BH/IOB TMO3BOHOYHBIX. CpaBHUTE/IbHO-aHATOMUUECKHE: T'OMOJIOTHUHBIE,
aHaJIOTUUHbIe, PyJUMeHTapHbIe OpraHbl, aTaBU3Mbl. MOJeKyISIpHO-OMOXUMHUUeCKHe: CXOJCTBO
MEeXaHWU3MOB HAaC/Ie[JCTBEHHOCTH W OCHOBHBIX MeTabO/IMUecKux TIyTeld y BCEX >KUBBIX
OpraHu3MOB.

OBosiroLMoHHas Teopus Y. lapsuHa. [IpeAnocbliKu BOSHUKHOBEHMS JapBUHU3Ma. [IBrKy1ue
CU/IbI 9BOMIOLMUA BUAOB 10 JlapBuHY (KM30BITOUHOE pa3MHOKeHWe TPH OrpPaHUYeHHOCTH
pecypcoB, Heorpe/ielIéHHasi U3MEHYMBOCTh, O0pb0a 3a CyllecTBOBaHUe, eCTeCTBeHHBIN 0TOOP).

CamocrosTesibHasi padora odyuaroruxcs Ne6
Paspaborka rioccapust
Pa3paboTKa JIeHTbI BpeMeHH Pa3BUTHSI IBOTIOL[IOHHOTO YUeHHsT

Tema 6.2.
Mukpo3Boonus

Copep)xaHHe yue0HOro MaTepuasa

Cunretnueckasi teopusi ool (CTO) U eé OCHOBHBbIE MOIO0KeHUs. MUKDPO3BOITIOLUSL.
[Tonynsiuys Kak ejMHULIA BUJA U SBOJTIOLIUM.

OBwxyiue cuabl (dakToOpbI)IBOMIOLMM BUAOB B TIpUpoje. MyTal[MOHHBIN MpoliecC U
KOMOWHAaTUBHAsE W3MEHUYMBOCTh. [loOMynsiiioHHBIE BOMHBI W Apeiid reHoB. WM3ossius u
murpanys. EcrecTBeHHBIN 0TOOp — HanpaB/SIONMIKN (GakTop 3BOMOLH. POPMBI €CTeCTBEHHOTO
ortbopa. IIpucroco6/seHHOCTs  OpPraHWU3MOB  KakK  pe3y/bTaT — 3BOJIOLMH.  [IpyMephI
nipucrocobsieHnid y opraHu3MoB. ApoMopdo3bl U uAMOaanTalyuu. Bug u BuzooOpa3oBaHue.
Kputepuu Buzia. OCHOBHBIE ()OPMBI BH/J000pa30BaHuUs: Teorpaduueckoe, 3K0JI0rnIeckoe

Tema 6.3.
MakposBomonus

CopepikaHue yueODHOro MaTepuasia

MakposBomorus. @Popmbl  3BOMIOIUKM:  (useTHUecKas, AWBEepPreHTHas, KOHBepreHTHas,
napasuiesibHasi. HeobpaTUMOCTh 3BOMIOLUN

IIpakTHueckoe 3aHsaTHe Ne8 (Ha BEIOOp MperioiaBaTerisi)
«CpaBHeHHe BUIOB 10 MOP(OJIOTHYECKOMY KPUTEPHUIO»
Wnu «Onucadye npucnoco6ieHHOCTH OpraHu3Ma U ee OTHOCUTE/IbHOTO XapaKTepa»

OK 04

Pa3pgen 7. Bo3HUKHOBeHHE

H PA3BUTHE )KHU3HHU Ha 3emie

Tema 7.1.
3apoxjeHue

CopepixaHue yueODHOro MaTepuasia

,[[OHayT-IHBIe npeacCTaB/I€EHHA O 3dpOXXKAEHHUN JKU3HH. Haquble I'nurioTe3bl BOSHMKHOBEHHS )KM3HU

N | [loe

OK 01, OK 02,
OK 04
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U pa3BUTHE )XU3HUA

Ha 3emse: abuoreHe3 W TMaHCepMHs. XWMWYecKas SBOIONMA. AOWOTeHHBIM CHUHTE3
OpraHWYecKWX BeLeCTB W3 HeopraHWyeCcKux. OKCIlepUMeHTa/llbHOe IIO/TBep’KJeHue
XUMHWYeCKOH 3Bo/oIMK. HauanbHbIe 3Tarbl Oronoruueckoi sBosrorun. ['nrote3a PHK- mupa.
dopmrpoBaHue MeMOPaHHBIX CTPYKTYD U BO3HUKHOBEHHe MPOTOK/IeTKHU. [1epBble KIeTKA U UX
3BO/MIOLMSA. POPMHUPOBaHME OCHOBHBIX TPYTII )KUBBIX OPraHW3MOB.

Pa3Butue >xu3Hu Ha 3emsie Mo 3paM M nepuogaM. Katapxeil. Apxelickas U NpOTepO30MCKast
opel. [lameo3olickass 3pa W e€é mepuofbl: KeMOPUHCKHH, OpPJOBUKCKWM, CHITyPHUICKHUH,
JIeBOHCKMM, KaMeHHOYTOJIbHbIM, TMepMCKui. Me3030lcKasi 3pa U e€ Tepuo/ibl: TPHUACOBBIM,
IOpCKUM, MeioBoM. KaliHO30MCKasi 3pa U €€ Tepuojbl: TajeoreHOBBbIM, HEeOreHOBBIN,
AHTPOMNOTeHOBBIH.

CamocrosTenbHas pabora odyuarmmxcs Ne7
Pa3paboTka JieHTbl BpeMeH! BO3HUKHOBEHUSI U Pa3BUTHs )KHU3HU Ha 3emiie

Tema 7.2.
Cucrema opraHu4ecKoro
mupa. IIpoucxoxpaenue

Copep)xaHHe yueQHOro Mmarepuasa

Cucrema OpraHM4eckoro MHpa KaK OTpaKeHHe 3SBOJIFOLHHA. OCHOBHBIE CHCTEMaTHUeCKUe
rpymrbl OpraHHU3MOB. XapaKTepI/ICTI/IKa K/IMMaTd W Te0JIOTHYeCKUX IIPpOLeCCOB. OcHOBHBIE

ye/I0BeKa — 3Tarbl SBOJIFOLMK PACTUTEBHOTO U KMBOTHOTO MUpPa. ApoMop(h03bl Y PacTeHU U )KUBOTHBIX.
aHTPOIIOreHe3 TMosiB/ieHWe, paci[BeT ¥ BBIMUPAHUE TPYIII )KUBbIX OPraHU3MOB.
OBoUTIONMS YesloBeKa. AHTPOIIOJIOTHS Kak Hayka. Pa3BHUTHe Ipe/CTaBIeHHH O TIPOUCXOXKAEHUN
yejioBeKa. MeTo/pl U3yueHusi aHTpororeHe3a. CXO/ICTBA U Pa3/iMuusl Ue/ioBeKa U )KUBOTHBIX.
CucTemMaTyeckoe TIOJIOKEHHe uesoBeka. JIBrkyie cujbl ((akTopbl) aHTPOIOTeHesa.
HacriefcTBeHHasi W3MEHUHMBOCTb UM €CTECTBEHHBIM OTOOp. OOIIecTBeHHbI 00pa3 KU3HH,
W3TOTOBJIEHUE OPY/AUH TPY/Ia, MBIIIJIEHNE, PeUb.
CamocrosaTenbHasA pabora odyuarmmxcsa No8
Pa3paboTKa JIeHThl BDEMEHH TIPOMCXOXK/EHHS UesIOBeKa
Tema 7.3. Cojaep)kaHue yue0HOro Mmarepuaia

OcHoOBHBIE CTaiUHA
IBOJIIOLIUM Yesl0BeKa

OcHoBHbIe CTaZIMM U BEeTBU 3BOJIIOLIUU UeioBeKa: aBCcTpanonuteku, UenoBek ymenbiii, YenoBek
npsiMoXoAsIid, YeroBeK HeaH/epTanbCKUii, YenoBeK pa3yMHbIM COBPeMEHHOTO THIIA.
Haxo/Ku MCKOTaeMbIX OCTAHKOB, BPeMsl CYII[eCTBOBaHHMsI, 00/IaCTh PaCIPOCTPaHeHUs], 00bEM
rOJIOBHOT'0 MO3ra, 00pa3 >KU3HHU, OPYAUSL.

YenoBeueckue pacbl. OCHOBHbIE OO/bIIIME pachl: €BpOIeOWHas (eBpa3uiicKasi), Herpo-
aBcTpasionjiHasi  (9KBaTopWasibHasi), MOHroJIOUJHas  (a3MarcKo-aMepuKaHCKasi). UepThbl
MPUCTIOCOO/IEHHOCTH  TIpeJICTaBUTeIell UeloBeueCKMX pac K YC/IOBHSM CYIIleCTBOBAHMS.
EMHCTBO UenoBeueckux pac. Kputrka pacusma

ITpakTrueckoe 3auHaTHe Ne9 (Ha BRIOOpP MperoiaBaTe/is)
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«Bpewmsi 1 TiyTH paccesieHus yesioBeKa 0 TJIaHeTe»
umi «IIprcrocobeHHOCTh YesioBeka K pasHbIM YCJIOBUSIM Cpefibl. BriusiHue reorpaduueckoit
cpezibl Ha MOPGOJIOTHIO U (DU3MOJIOTHIO YeIOBEKa»

@DyHKI[MOHA/IbHbIE KOMIIOHEHTbl 3KOCHCTEMbI: TPOAYLEHTbl, KOHCYMEHThI, peZAyLeHThI.
KpyroBopoT BelllecTB M TOTOK SHEpPruu B 3KocucTeMe. Tpoduueckue (TuileBble) YPOBHU
skocuctembl. [luieBble 1emu U ceT. OCHOBHBIe TIOKa3aTend SKOCHUCTEMBI: OHomacca,
MPOAYKLUSl. DKOJIOTMUecKre MUpaMUZbl: MPOAYKLWM, UMC/IeHHOCTH, Ouomacchl. CBoiicTBa
5KOCHCTEM: YCTOMUMBOCTh, CaMoperyJisiiius, passutue. Cykiieccusl.

Pa3jen 8. Opranu3mel ¥ OKpyXawuiada cpeja 3 OK 01, OK 02,
Tema 8.1. CopepkaHue yueOHOro MaTepuasaa 1 OK 04, OK 07
Jkos0orus JKo/orusi Kak Hayka. 3afjaud U pasjesibl 5KOJ0ruu. MeTo/bl 9KOJ0TMUeCKUX HUCCel0BaHuUM. 1

KakK Hayka. Cpeabl OKO0J/IOTHUEeCKOe MUPOBO33pEHHE COBPEMEHHOro uenoBeka. Cpeabl 0OWTaHMS OpPraHM3MOB:
JKM3HM. BO/IHasl, HA3eMHO-BO3/1yIlIHasl, TIOUBEHHAsl, BHYTPM OpPraHM3MeHHasl. JKOJ0ruueckue (hakTopsbl.
JKoJiornueckKue Knaccubukaiys 3K00rnyeckux (akTopoB: abMOTHYeCKHe, OMOTUUYECKHEe W aHTPOIIOTeHHBIE,
(daxTopsI leiicTBHe SKOJIOTMUEeCKMX (DaKTOPOB Ha OpraHu3Mbl. AOHoTHUecKuWe (DaKTOpBI: CBeT,
Temreparypa, BAaKHOCTb. doTomepuogusm. IIpucnocobneHusi OpPraHU3MOB K [JI€MCTBUIO
abuotnuecknx akTopoB. buonornueckue putMbl. bruotnueckue dhakTopel. Buabl 6uoTHYECKUX
B3aMMOJIEMICTBUM: KOHKYPEHLUsl, XUILHAUYecTBO. [lapa3suTusM, MyTyajiu3M, KOMMeHCaJIUu3M
(KBapTUPAHCTBO, HaxX/JeOHMUECTBO), aMeHCaau3M, HeWTpanu3M. 3HaueHWe OUOTUUYECKUX
B3aMMO/IEHICTBHH JIJIs1 CYITIeCTBOBAHMSI OPTaHU3MOB B TTPUPO/IHBIX COODIECTBAX
Tema 8.2. CopepixaHue yueOHOro MaTepuasia 2
JKoJiornueckKue OKoJIoTUUeCKUe  XapaKTepUCTUKU  monynasiuu. OCHOBHble — TOKa3aTed  TOMYJISLUU: 1
XapaKTepUCTHUKH YUCIEHHOCTb, IIJIOTHOCTb, POXX[AeMOCTb, CMEpPTHOCTb, MPUPOCT, MUrpanus. [IhHaMHKa
nony/IALMU YHCIEHHOCTHU TMOMYJISLIUM U e€ peryJisilys
IIpakTHyeckoe 3aHATHE Nel0 1
[ToicY€T MIOTHOCTU NMOMYJISIUK Pa3HbIX BUJOB paCTEeHUM

Pasgen 9. Coo01iiecTBa ¥ 9K0JI0THYECKHE CHCTEMBI 10 OK 01, OK 02,

Tema 9.1. Cojep)xaHue yueOHOro MaTepuasia 2 OK 04, OK 07
Coo01ecTBa Coob11jecTBO OpraHu3MoB — 6uoieH03. CTPYKTypbl OMOLIeHO3a: BUZOBAsi, TIPOCTPAHCTBEHHAS, 1 I1K3.1
OpraHv3MoB, Tpoduueckas (nuiieBast). Buabl-gromuHaHThL. CBsA3M B OHOLIEHO3e.
9KOCHCTEeMbI OKOJIOTHUeCKHEe CUCTeMBI (9KOocucTeMbl). IloHSTHE 00 3SKOocuUcTeMe U OHWOreorieHo3e.

*TIK ®I'OC CIIO npodeccuy Wi CreLyaabHOCTH JOJDKHbI ObITh OTPaykeHbI B COAEP)KaHUK yuebHOro MaTepuana
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CamocrosTenbHasA pabora odyuarommxcs Ne9
CocraB/ieHHe CXeM KPyroBOpOTa BELIEeCTB

Tema 9.2.
IIpupoasbie 3KOCHUCTEMBI

CopepkaHue yueOHOro MaTepuasia

[IpupogHble SKOCUCTEMBbI. OJKOCHUCTEMBbI peK U 03ép. OKOoCHCTeMa XBOWHOTO WJIH
LLIMPOKOJIMCTBEHHOT O jeca. AHTpOIOreHHbIe 3KOCUCTEMBI. ATrpO3KOCHUCTEMBI.
Ypboskocucrembl. bBuosoruueckoe W XO3AWCTBEHHOE 3HAaueHHWEe arpodKOCUCTeM U
ypbo3kocucteM. buopa3HooOpasue Kak (akTop ycToHumBOCTH 3KocucteM. CoxpaHeHHe
OuoIorMuecKoro pa3Hoobpasus Ha 3emiie

Tema 9.3.
Buocdepa -
rjo00aabHas

’KocHucTeMa 3eMJ/IA

Copep)xaHHe yue0HOro MaTepuasa

Yuenue B. U. BepHagckoro o 6uocdepe. I'panniipl, coctaB u CcTpyKTypa Ouocdepsl. JKuBoe
BelecTBO U ero ¢yHKuun. OcobeHHOCTH OWocdepbl Kak T/100aJbHOM 3KOCUCTEMBI.
NvHamyuyeckoe paBHOBecMe W obOpaTHasi cBs3b B Ouocdepe. KpyroBopoTel Beljects u
OroreoXuMHUUecKre 1UKIIbI 37IEMEHTOB (yreposia, a3oTa). 30HaIbHOCTh 6rocdepbl. OCHOBHBIE
OMOMBI CyIIIN

Tema 9.4.
Biusinue
AQHTPOMOr eHHBIX
(dakTopoB Ha 6uochepy

Hpoq)eccnm{anmm OPHEHTHPOBAHHOE COA€pP>KaHHE (CO]I[EP)K&HI/IE MNpUK/JI4JHOT0 MO}I[yJ'[ﬂ)

YenoBeuectBO B OWocdepe 3emsd. AHTpOmNoreHHble u3MeHeHusi B Guocdepe. I'mobasnbHbIe
9KoJIorMuecKre TpobsieMbl. CoCylljeCTBOBAaHHE TIPUPOALI W uesoBeuecTBa. CoxpaHeHHe
Oropa3Ho0Opa3ust Kak OCHOBA YCTOMUMBOCTU Orocdeprl. OCHOBA paljiOHAILHOTO YIIPaB/IeHUS
TIPUPOJHBIMU PECYPCAMH U MX MCITOJIb30BaHue. [JOCTKeH sl OUOIOr|Y M 0XpaHa MPUPO/IbI

ITpakTHueckoe 3ansaTre Nell (Ha BbIOOp TpernoaBarerisi)

«OTX0/1bI TIPOU3BO/ICTBA»

W1 «DKOJIOTUUeCcKHe acreKThbl MPOoQeCcCHOHAMbHON e TeTbHOCTU»
nm «ITpodurnakTrka rpodecCHoHaIbHBIX 3a001eBaHU»

unu «BinsiHue pou3BO/ICTBeHHBIX ()aKTOPOB HA OPraHU3M uesioBeKa»

Tema 9.5.
BiusiHMe conuaabHO-
3KOJIOTHYECKHX
(¢akTopor Ha 370poBbe
ye/I0BeKa

ITpodeccuoHa/IbLHO OPHEHTHPOBAHHOE Co/lep)KaHue (coAep KaHHe MPUK/IAJHOTr0 MO/ y/Is1)

370poBbe U ero cocrapstoliye. DakTophl, MONOKUTENBHO U OTPULATeNbHO BAMSIOLIME Ha
opraHusM uesjoBeka. [Ipo6seMa TeXHOTeHHbIX BO3/IeHICTBHM Ha 37I0pOBbe UejOBeKa
(3/1eKTpOMarHUTHLIe 10151, ObITOBast XUMHUSI, U30BITOUHBIE IITYMbI, paZilaliys U T.I1.). AJanTaiiys
opraHuM3Ma uejioBeKa K (akTopaMm Okpykatomeid cpezabl. [IpuHLMNBI  (HOpMUPOBaHUS
30poBbecheperaroiiero mopefeHusi. Pu3nueckas aKTUBHOCTh U 370pOBbe. BHOXMMHUecKue
aCIeKThbl PAllMOHAIBHOTO TIMTAaHUSI

JIaGopaTopHas padora Ne3
«¥YMcTBeHHasi paboTOCrIoCOOHOCTh»
win «BusiHue abroTHUecKrx (aKTOPOB Ha yesoBeKa» (B KaueCTBE TPUITEPOB, CHHDKAFOIIMX
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paboToCrocoO6HOCTb,  MCIOMb30BaTh  YCJIOBUSL  OCYILECTB/IeHHS  MpodeCcCHOHaNbHOM

JlesiTeJIbHOCTH: IITyM, TeMIepaTypa, husnueckas Harpyska u T.1.)

Tema 10.1.

Paspen 10. CesieKnusi 0praHu3MOB, 0CHOBBI OHOTEXHOJIOTHH

CopepxaHue yueOHOro Marepuasia

Cenexknus
KaK HayKa M MpoLecc

CeslekjUsl KaK Hayka U IpoLiecC. 3aposK[eHue cejleKLuu M JoMecTdKanus. Yuenue H. .
BaBuioBa 0 IjeHTpax MHOTo00pasvsi M TMPOUCXOXK/EHWs KyJbTypHBIX pacTeHui. LIeHTphI
TPOMCXOXKAEHUs1 [OMAallHUX >XMBOTHbIX. CopT, mopoga, wwramMm. CoBpeMeHHble MeTOZbl
cesieKIUM. MaccoBbIi U WHUBUAYa/JbHBIA OTOOPBI B CeJIEKI[UM PACTeHWH U JKUBOTHBIX.
OrneHka 3KcTepbepa. bBJM3KOPOACTBEHHOE CKpellBaHWe — WHOpPUAWHT. UwucTas JUHUSL
CkpelMBaHWe UHCTBIX JiIMHWM. [‘eTepo3uc, wmM TUOpWAHas cwia. HepoacTBeHHOe
CKpellliBaHue — ayTopuauHr. OTaanéHHas THOpuUAM3anusg U eé€ ycrexu. VICKyCCTBeHHbBIN
MyTareHe3 W TMOJy4YeHUe TMOMUIION0B. JlOCTVXKeHUsI Ce/leKLMWA pacTeHWld, >KUBOTHBIX M
MUKPOOPraHU3MOB

NN (o

Tema 10.2.

CopepxaHue yueOHOro MaTepuasia

OCHOBBI O0MOTEeXHOJ/I0T UM

buorexHosoruss Kak OTpac/b [POM3BOJCTBA. ['eHHass WHXeHepus. OTallbl CO3JaHUSA
pekombuHanTHOM [JHK u TpaHcreHHbix opraHusmoB. Kierounas wmkeHepus. KietouHble
KYJIbTYPBI. MUKpOK/IOHa/IBHOE pa3MHOJKeHHe pacTeHUH. Kionuposanue
BBICOKOIIPOJYKTUBHBIX Ce/IbCKOXO35IMCTBEHHBIX OPraHW3MOB. OKOJIOTUYECKHMe U 3TUUYeCKHe
nipobsiembl. 'MO — reHeTHUeCKH MOAU(ULIMDOBaHHbIE OPTaHU3MbI

Tema 10.3.

IIpodeccoHa/IBLHO OPHEHTHPOBAHHOE COfiep)KaHue (Co/iep)KaHue MPUKJ/IAJHOr0 MOAY/IsA)

buorexHo/orun
B JKM3HM M npogeccun

OcHOBHBIE HarpaB/ieHUs] COBPEMEHHOW OMOTeXHOTOTMM B TMPOodecCHOHaNTbHON /IeATebHOCTH
yeioBeKa. Metozbl 610oTexHOo/0rud. OOBEKTh OMOTEeXHOIOIMH. JTHKA OMOTEeXHOIOrMUeCKUX
Y TeHeTUUYeCKHX KCIIepUMeHTOB. [IpaBusia MorcKa 1 aHa/ir3a 61M03KoI0ruueckoi nHbopMaluu
13 pa3IMYHbIX HMCTOUYHUKOB (HayuHasi W yueOHO-HayuHasl JMTepaTypa, CPeCTBa MacCOBOU
vH(opMaluu, ceTb VIHTepHeT U IpyTrue)

IIpakTnueckoe 3ansaTue Nel2
Keticbl Ha aHamm3 WHPOPMALMM O HAyUHBIX [OCTIDKEHHSIX B 00/aCTH TreHeTHYeCKUX
TeXHOJIOTHH, K/IeTOUHOW WH)KEHEPHUH, MTUIIIEBbIX OMOTEXHOIOTHH.

IIpakTHueckoe 3ausaTue Nel3
3alMra Kelica: npe/iCTaB/ieHre Pe3ybTaTOB pellleHus1 KelCOB (BBICTYTJIEHUE C TTpe3eHTalliei)

(SN

OK 01, OK 02,
OK 04, OK 07
[IK 3.1

Pa3nen 11. Pennienue Keiico
Tema 11.1.

B B 00/1acTH OMOTEeXHOJIOTHH

ITpodeccoHa/ILHO OPHEHTHPOBAHHOE CO/lep)KaHHe (Co/iep>KaHue MPUK/IAJHOT0 MOAY/IsA)

BbuorexHo/rornn

Pa3Butue HpOMI)IH_I]'IEHHOI\/’I OMOTEeXHOJ/IOTUM U ee NnpruMeHeHHe B XW3HU UYe/IOBE€Kd, IMOHCK U

B NIPOMBIIIJIEHHOCTH

aHasm3 WHbOpPMaLMK W3 pa3/IMYHbIX MCTOUHMKOB (HayuyHas M yuyeOHO-HayyHas JIUTepaTypa,

N[ flod

OK 01, OK 02,
OK 04, OK 07
I[IK 3.1
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Cpe/iCTBa MacCOBOM UH(oOpMaIUH, ceTb IHTepHeT U Apyrue)

IIpakTHueckoe 3ausaTue Nel4 1
Keticbl Ha aHa/m3 MHGOpPMAIMM O PA3BUTUU TPOMBIIUIEHHONW OHOTEXHOJIOTHH (110 MHHU-
rpyIiram).
IIpakTHyeckoe 3aHATHE Nel5 1
3aliyra Keiica: npe/icTaB/ieHHe Pe3y/IbTaToB pellleHus1 KelCOB (BLICTYTJIEHHE C TIpe3eHTalei).
CamocrosTenbHas pabora odyuarommxcs Nel0 1
IToAroToBKa npe3eHTaLUH /1JIs1 3alL{MThI Keica.
CamocrosaTenbHas pabora odyuarommxcs Nell 1
IToAroToBKa npe3eHTaLMy /i/1s1 3alL{UThI Keiica.

IIpomexyTouHas arrecTanus (auddepeHpoBaHHbIN 3aueT)

Bcero: 72
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3. YCJIOBUSA PEAJIMBAIINUA ITPOT'PAMMBI YYEBHOI'O ITPEIMETA

3.1 Tpe6oBaHUsI K MUHUMA/IbHOMY MaTepHa/IbHO-TEXHUUECKOMY 00ecreueHnIo

YueOHbIN MpeiMeT peann3yeTcs B yueOHOM KaOuHeTe OUOJIOTHS.

Ob6opyzoBaHue yueOHOro KabrHeTa:

- TI0CaZIoYHbIe MeCTa I0 KOJIMUeCTBY 00yUaroIIuXCs;

- pabouee MecTO TIpenoziaBaTe/is;

- MeTOo/MYecKHe MaTepHuasbl 110 TIPeMeTY.

TexHuueckre cpe/icTBa o0yueHUst paboyero mMecra IperiojiaBaTesisi: KOMITbIOTEPHOe
o0opy/ZioBaHHe, COOTBETCTBYHOIL[ee COBpPeMEeHHbIM TpeOoBaHUSIM 0e301acHOCTH U
Ha/lé)KHOCTH, rpe/lycMaTpHBatoliee BO3MOXXHOCTh MHOTO(YHKLIMOHATbHOTO
WCTO0/Ib30BaHusl KabWHeTa C Lefbl0 M3yuyeHUs yueOHOro mpeameTa, My/JIbTUMeIUNHOe
obopyzoBaHue (MPOEKTOP M TPOEKIMOHHBIM JKpaH WM WHTepaKTUBHas [IOCKa),
JIOKaJ/ibHasi CeTh C BbIXOZIOM B Internet.

HaumeHOBaHUe CrelMaJbHOTO TIOMellleHus: yueOHasi ayIuTOpHs AJisi TIPOBeZeHuUs
MPAaKTUUeCKUX 3aHSATUM, TPYITOBBIX KOHCY/IbTALM, WHIUBUAYATbHBIX KOHCYJIbTAIUM,
TeKyIlero KOHTPOJSi, TIPOMEKYTOUHOW aTTecTallud, OCHalljeHHass oOopyzoBaHueM U
TeXHUUECKHMH Cpe/ICTBaMid OOyueHMs, a TakK)Ke UWTa/IbHbIM 3aj, TOMeIleHue [jis
caMmocTosTesTbHOW paboTel, ¢ goctynoMm K ceTu «VHTepHeT» n DMOC. OcCHaIlleHHOCTD:
KOMILIEKT yueOHOM Mebenu, HOyTOYK, MPoeKLMOHHOe 06opyAoBaHUe (MY/IbTUMEeAUMHBIN
TIPOEKTOP U 5KpPaH).

IlepeueHb JIMIIEH3UOHHOT'O U CBOOOHO PacNpOCTPaHAEMOro MPOrpaMMHOro obecrneyeHus:
CucremHoe u npukiaagaoe I1O

Ne HaumenoBanue Ne muueH3uu
n/n
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 KaXK[0M
KOpOOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |KonreHT-¢unbtp SkyDNS FO-05109
MporpammHoe obecnevyeHue no GNU General Public License (cBob6oaHoO pacnpocTpaHsaeMoe)
Ne IlepeueHb
1 | Open Office
2 | Moii Ocdwuc
3 | Gimp

IIpu wu3yueHnu mpeagMera B (opmare 3IeKTPOHHOr0 OO0ydYeHHUA C
ucnosib3oBanuem /10T
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[Tporpammel f/1s1 BUZeoKoHpepeHmii: AHekc TeneMocT.
OnekTpoHHas raTdhopma Moodle.

3.2. MudopmaruoHHoe obecrieyeHrue peasi3andy MPorpaMmbl

[y peanv3any porpaMMbl OMbMoTeuHbIH (hOH/ 00pa3oBaTeIbHON OpraHU3avu
HMMeeT TeyaTHble W/WIM 3/IeKTPOHHbIe 0Opa3oBaTe/ibHble U WH(MOPMAIMOHHBIE PeCypChl,
peKoMeH/iyeMble /17151 UCTI0/Ib30BaHUsI B 0Opa3oBaTe/lbHOM TpoLiecce.

IlepeyeHb yueOHBIX W3JaHWM, AOMOTHUTEJTbHOM JUTepaTypbl WHTepHeT-
pecypcoB, 0a3bl JaHHBIX 0nb1HoTeuHOTO (POoHAQ:

3.2.1 OcHOBHBIEe UCTOUHUKH:

1.T'abpuensa O. C. Xumwms: 10-i1 kmacc: 6a30BbIA ypoBeHb: yueObHuk / O. C.
labpuensin, M. I'. OctpoymoB, C. A. CnagkoB. — 5-e wu3f., crep. — Mockaa:
[Tpocewenne, 2023. — 128 c. — ISBN 978-5-09-107222-8. — TeKcCT : 371€KTPOHHBIH //
Jlanb : 2neKTpoHHO-6ubmoTeuHas cucremMa. — URL: https://e.lanbook.com/book/335039.
—Pexxum goctymna: 3BC «JIaHb», 10 TTapOIIHO

2.'abpuensu O. C. Xumwmsi: 11-M kmacc: 6a30Bbli ypoBeHb: yue6HuK / O. C.
labpuensiu, M. I'. OctpoymoB, C. A. CnagkoB. — 5-e wu3n., crep. — Mocksa:
[IpocBewgenue, 2023. — 127 c. — ISBN 978-5-09-103623-7. — TekcT : 5/1eKTPOHHBIN //
Jlanb : 3neKTpoHHO-0MbMoTeuHas cucreMa. — URL: https://e.lanbook.com/book/335036.
—Pesxxum poctyna: ObC «JIaHb», MO MaposIro

3.2.2 [1ono/THUTe/IbHbIEe UCTOYHUKHU:

1. bivnos JI. H. Xumus / JI. H. baunos, U. JI. Tlepdunosa, T. B. CokosioBa. — 3-e
u3g., crep. — CaHkT-IleTepOypr : Jlanb, 2023. — 260 c. — ISBN 978-5-507-47159-1. —
TekcT: 3nekTpoHHBIM // JlaHb: 3/1eKTpPOHHO-OUOMMoTeuHas cucrema. — URL:
https://e.Jlanbook.com/book/333974.—Pexxum foctyna: 9bC «JlaHb», 110 mapoJito

2.bopucoB A. H. Xumus : yuebnuk / A. H. Bopucos, E. C. Octporasigos, T. b.
boritosa, JI. TI. AppameBa. — Mocksa : KnoPyc, 2024. — 331 c. — ISBN 978-5-406-
11987-7. — TeKcT: 3/IeKTPOHHBIN // DyieKTpOHHO-OMbMmoTeuHasi cuctema «BOOK.ru»
[calitT|— URL: https://book.ru/book/950237—Pexxum poctyna: 3bC «BOOK.ru», mo
T1apoJIto

3.I'muuka H. JI. O6masa xumust: yue6Hoe mocobue / H. JI. I'nuaka. — Mockga :
KuoPyc, 2022. — 749 c. — ISBN 978-5-406-09865-3. — TekcT: 5/IeKTPOHHBIA //
OneKTpOHHO-O0UOMMoTeHas cucTemMa «BOOK.ru» [canT]— URL:

https://book.ru/book/943894—Pexxum goctyna: 9bC «BOOK.ru», mo naposto

4.I'nunka H. JI. 3agauu u yripaxxHeHus 1o o6111eit xumuu : yuebHoe rocobue / H. JI.
I'muuka, T. E. AnekceeBa, H. b. IlnaryHoBa, T. E. XpunyHoBa. — Mocksa : KHoPyc,
2023. — 240 c. — ISBN 978-5-406-11511-4. — TeKCT: 3/1IeKTPOHHBIN // DNeKTPOHHO-
oubmmoreunas cucremMa «BOOK.ru» [calit]l|— URL: https://book.ru/book/949214—
Pexxum poctymna: O6C «BOOK.ru», 110 raposito

5.lenrcoBa O. V. Xumusi: yue6Huk / O. U. [JenncoBa. — Mocksa : KHoPyc, 2023.
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— 307 c¢. — ISBN 978-5-406-11978-5. —  TeKCT: 31€eKTPOHHBIM // DJIEKTPOHHO-
oubmmoreunas cucremMa «BOOK.ru» [caiit]|— URL: https://book.ru/book/950217—
Pexxum poctyna: 9bC «BOOK.ru», 1o napoJito

6.10eronuxuna H. A. O6mas xumusi / H. A. [lleromixuna, JI. B. MuHaeBckasi. — 2-
e u3g., crep. — Cankr-ITetepOypr : Jlanb, 2024. — 164 c. — ISBN 978-5-507-47385-4.
— Tekct : 3mekTpoHHBINA // JlaHb : 37eKTpOHHO-OMOMMOTeuHass cuctema. — URL:
https://e.lanbook.com/book/366677.—Pexum goctyna: 9bC «JlaHb», 110 mapoJito

3.2.3 Ilepeuenb mnpodeccHOHANBHBIX 0a3 AaHHBIX M HH(OPMAMOHHBIX
CIIPaBOYHBIX CHCTEM:

1. KoncynbtanTllntoc : cripaBOYHO-TIOMCKOBasi CUCTeMa : OQULMaIbHbIN
cat. — URL : https://www.consultant.ru/. - TeKCT : 3/1eKTPOHHbIN

4. T'apant : wuHoOpmMauUMOHHO - mpaBoBou noptan. — URL
https://www.garant.ru/ . — TeKCT : 3/IeKTPOHHBIN.
5. Kogekc : rmpodeccuoHanbHasi cropaBoyHass cucremMa. — URL

http://www.kodeks.ru/. — TekcT : 371eKTpOHHBIM

6. DnekTpoHHasi 6ub/MOTeKa YueOHO-MeTOAUUeCKOro 1jeHTpa 1o 06pa30BaHUI0
Ha ’KeJe3HOJIOPO’KHOM TpaHcropte : odunuanbHbii  caut. — URL
https://umczdt.ru/books/. — Pexkum pocTymna: A/ aBTOpU3. TOJib30Baresnen. - TekCT :
371€KTPOHHBIN.

7. JlaHb : a/ieKTpoHHas1 OubymoreuHas cuctema. — URL : https://e.lanbook.com/.
— Pexkuim pocTyna: [i19 aBTOpHU3. MOIb30BaTesiel. - TeKCT : 3/IeKTPOHHBIN.

8. BOOK.ru: »snekTpoHHO-Oub/MMoTeuHass cuctema : caut / KHOPYC
n3aTenbCTBO yueOHoM uteparyphl. — URL : https://book.ru/. — Pexxum fgoctyma: s
aBTOPM3. T0JIb30BaTesier - TeKCT : 3/IeKTPOHHBIU.
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4 KOHTPOJIb 1 OIIEHKA PE3YJ/IbTATOB OCBOEHUA YYEBHOI'O

INPEAMETA

KoHTpo/b ¥ OIleHKa pe3y/bTaTOB OCBOEHUs yueOHOro TipeZiMeTa pacKpbIBAOTCS
yepe3 AWCLMIUIMHApHBIE pe3y/bTaThl, HarpaB/ieHHble Ha (OpMHUpPOBaHUE OOIMX U
npodecCUOHABPHBIX KOMIIETEHI[UM 110 pa3jiesiaM M TeMaM COZep)KaHusi yueOHOro

Marepuarnia.

[TpomexxyTouHas aTTecTalus B hoopme oupepeHyuposaHHO20 3auema.

Oo6mas/ Pa3pen/ Tema THN OLleHOUHBIX MepONPUATHUSA
npodeccoHa/IbHasA
KOMIeTeHIUs

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

CII0COOBI peiienusi | 5.1-5.4, 6.1-6.3, 7.1-7.3, 8.1, 8.2, | Pa3paboTka rioccapusi

3a71a4 9.1-9.3, 9.4 II-o/c® 9.5 TlI-o/c, | 3amo/iHeHHe CPABHUTEILHBIX TaO/IML]

ripoecCcroHaTLHOM 10.1, 10.2, 10.3 TT-0o/c, 11.1 IT-o/c | TectupoBaHue

JlesiTeIbHOCTH YcTHbIl orpoc

TIPUMEHHUTEe/TbHO K JuKTaHT Ha WCIIO0/Tb30BaHue

pa3/IMUHBIM KOHTEKCTaM apryMeHTOB, Oro/IoruUecKou
TePMUHOJIOTUM U CUMBOJIUKH
WupuBuayanbHas CaMOCTOSITe/IbHasI
pabora
IIpencraBnenuve pe3yJ/ibTaToB

MPaKTHUeCKUX U JJabopaTOpHBIX PaboT
3armra TBOpueCcKux padbor

3amyra UHAUBU/yaIbHbIX TTPOEKTOB
BrinosiHeHWe 3a/jaHuil IPOMEeXYTOYHON
aTTecTalyu

OK 02. Hcnonbs3oBartb
COBpeMeHHbIe CpeJICTBa
TIOWCKa, aHanmsa
u VHTeprpeTaLyn
vHbopMaLuy,

U uHbOpMalMOHHbIE
TeXHOJIOTUU bbb
BBITO/THEHUS 3ajau
ripoeccroHaNbHOM
JesiTeTbHOCTU

Temsr 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 II-o/c, 9.5 II-o/c,
10.1, 10.2, 10.3 IT-o/c, 11.1 II-o0/c

OnenuBaemasi JUCKyCCHsl 110 BOIIPOCaM
JIeKLIU

Pa3paboTKa MeHTaIbHOM KapThl B MUHU
rpyrax

BeirosHeHne U 3ammyTa 1ab0paTOpPHBIX
pabor

[IpencraBieHue pe3yJ/ibTaToB
TIPaKTHUECKHUX U JJabopaTOpHBIX PaboT
I[IpescTaBiieHre yCTHBIX COOOIIEHHI C
rpe3eHTalield, TMOATOTOB/IEHHBIX IO
TIepPeyH:o VICTOYHUKOB,
peKOMeH/J0BaHHbIX IperojaBaTesieM

OK 04. 3ddekTrBHO
B3aMMO/IeMCTBOBAThL U
paboTaTh B KOJUIEKTHBE
Y KOMaHfie

Temsr 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 II-o/c, 9.5 II-o/c,
10.1, 10.2, 10.3 I1-o/c, 11.1 II-o0/c

OO6cy>xieHre 0 BOTIPOCaM JIEKIUH
I1pencraBneHue pe3y/IbTaToB
MPAaKTUYeCKUX U 1ab0paTOPHBIX paboT
3alyra TBOpueckux paboT

3anuTa MHAMBUYAIbHBIX TTPOEKTOB

OK 07. CopeiicTBOBaTh

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

Ob6cy»xaeHue 10 BOIPOCaM JIeKI[UU

COXpaHeHUIo 4.3, 5.1-5.4, 6.1-6.3, 7.1-7.3, 8.1, | Pa3paborka rioccapusi
OKpyXatommeir  cpeapl, | 8.2, 9.1-9.3, 9.4 I1-o/c, 9.5 II-o/c, | 3anoHeHWe CPAaBHUTE/TLHBIX Tab/THI]
pecypcocOepexeHHIo, 10.1, 10.2, 10.3 IT-0/c, 11.1 TT-o/c | TecTupoBaHue

® IIpoeccroHaNLHO OPUEHTUPOBAHHOE COZiepKaHue (COofepXKaHue TIPUK/Ia[HOr0 MOYJIs)
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TIPUMEHSITh 3HaHUS
00 u3MeHeHWH KIMMara,
TIPUHI[UTIBI
OepeXx/IBOTO
TIPOM3BO/ICTBA,

3¢ deKTUBHO
JIelICTBOBATh

B Yype3BbIUaitHbIX
CUTYyaLUsX

YcrHbIl onpoc

JukTaHT Ha VICTI0/Tb30BaHue
apryMeHTOB, O10/IOrUUeCKOM
TePMUHOJIOTUU U CUMBOJIMKU
WNupvuBuayanbHas CaMOCTOsITe/IbHas
pabota

[IpepcraBienue pe3yJ/ibTaToB
MPaKTUYeCKUX U 1abopaTOpHBIX paboT
3arura TBOpUECKUX paboT

3aluTa UHIUBHYa bHbIX POEKTOB
BrinosHeHWe 3aaHU IPOMEXXYTOYHOU
aTTecTaluu

IIK 2.1. Ocy1iiecTB/sATh
oripejiesieHue U
yCTpaHeHue OTKa30B B
paboTe  CTaHIMOHHBIX,
MeperoHHbIX,
MUKDOIIPOLIECCOPHBIX U
JIMarHOCTUUeCKUX
CUCTeM aBTOMAaTHKH.

IT-o/c

[TpencraBnexHve pe3y/ibTaToB
MPAKTUYeCKUX U JIabopaTOpHBIX paboT.
BeinosHeHne — Keiica Ha ~ aHaau3
WHOPMALIMK 0 HaYYHBIX JOCTH)KEHUSIX
B 00/1aCTU T'€HeTUYEeCKUX TEeXHOJIOIHH,
KJIeTOUHOM  WH)KeHepWH,  IMHUIIeBbIX
OMOTeXHOJIOTUH, ripe/icTaB/jeHre
pe3y/bTaTOB pellleHusT KercoB.

3amura Kelica: Tripe/iCTaB/IeHUe
pe3y/bTaToB pelieHust KelcoB
(BBICTYIL/IEHUME C TIpe3eHTaLuen).
BrirosiHeHWe 3alaHUM IPOMEXKYTOYHOU
aTTecTallyu.

27



5. ITIEPEYEHDB UCIIOJ/IB3YEMbBIX METOJOB OBbYUEHNSA

5.1 ITaccuBHBIE:

- JIEKIIUA TpaZMIMOHHBbIe 6e3 TIpUMeHeHUsI MyJIbTUMEJUHHBIX CpeACTB U 0e3
pa3aToOUYHOTO MaTepHarna;

- IEMOHCTpALYs y4eOHBIX (DHUITbMOB;

- pacckas;

- CeMHUHaphbI, MPEUMYIIECTBEHHO B BU/e 00CYKIEHUs [JOK/IaJOB CTYZEHTOB I10 TéM
WJIA MUHBIM BOTIPOCaM;

- CaMOCTOsITe/IbHbIe U KOHTPOJ/IbHbIe PaboThI;

- TeCThI;

- YTeHUe U OTpoC.

(83aumodelicmeue npenodasamessi Kak cybsekma ¢ obyuamowumcs Kak obvekmom
no3HasamesbHOl OestmenbHOCMU).

5.2 AKTUBHbIE U HHTepAaKTUBHbIE:

- aKTHMBHbIE U UHTePAKTUBHbIE JIEKL1Y;

- paboTa B rpymmax;

- yuebHasi IUCKyCCUs;

- JleJIOBbIe U POJieBbIe UTPhI;

- UTPOBbIE yIpaXkKHEeHUs;

- TBOpUECKHUe 3a/IaHNS;

- KpyIJible CTO/IbI (KOH(epeHL[1H) C UCI0/Ib30BaHUeM CPeJiCTB MYyJ/IbTUMe/1a;

- pertieHre Mpo0/IeMHBIX 3a7iau;

- aHa/IM3 KOHKPeTHBIX CUTYaL[Hii;

- METOJ, MO/1yJIbHOTO 00yueHwus;

- o0yueHMe C UCI0J/Ib30BaHUEeM KOMIIbIOTePHBIX 00yUaroInX MporpaMm;

(83aumodeticmeue npenodasamessi Kak cybsekma ¢ obyuarowjumcst Kak cydsekmom
no3HasamesbHOl OesimenbHOCMU).
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