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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/bTaThbl 0CBO€HHUS AUCLUAIIIMHbI

HauMeHOBaHHe

‘l’OPM“PYEMI’[X O6mue’ JucounaMHapHbie®

KOMIIeTeHI{HH
OK 01. Bribupath | JIMYHOCTHBIE pe3yJbTaThl AO/DKHBI OTpakaTb B uyactd: | [IP6 1. CdopMHUpPOBaHHOCTb 3HAaHW O MeCTe W pOU OHOIOTHM
Criocobbl  pellieHus | TPYZI0BOTO BOCITUTAHUS: B CHUCTeMe HAy4YHOro 3HaHus; (YHKLMOHA/JBHOW TIPaMOTHOCTU
3aza4 - TOTOBHOCTb K TPY[y, OCO3HaHHe I1|eHHOCTH MacTepCTBa, | uesoBeKa /i/is pellieHUs )KU3HeHHbIX pobieM.
npoecCcOHANBHOU | TpyAo/00Oue; [TP6 2.ChopMHUPOBaHHOCTb YMEHHsSI PpacKpblBaTh COJlepKaHuUe
JlesITe/IbBHOCTH - TOTOBHOCTh K aKTUBHOM [IeSITeJIbHOCTH TEXHOJOTMYeCKOW | OCHOBOIIO/IAraloLMX OMOIOrMYeCKUX TEPMUHOB W TIOHSITHH: >KU3Hb,
IIPUMEHUTEe/IbHO 1%} coLanbHON HaIpaBJ/IeHHOCTH, CIIOCOOHOCTH | K/leTKa, TKaHb, OpraH, OpPraHW3M, BH[, TOMYJS[Us, SKOCHCTEMA,
K Pa3/MUHBIM | HHULMUPOBATh, MJIAHUPOBATh M CAMOCTOSITE/TEHO BBITIOMHATEL | OMOIieH03, brocdepa; meTabosm3m (0OMeH BelljecTB
KOHTEKCTam TaKylo JiesiTeJIbHOCTb; Y TIpeBpallleHre SHeprum), ToMeocTtas (camoperyssiiusi), 6ruocuHTes

- UWHTepeC K pa3iduHbiM cdepaMm TpodeccuoHabHON
JesITeTbHOCTH.

MertanpeMeTHbIEe Pe3y/IbTaThl JO/DKHBI OTPaXKaTh:
OrazieHrie YHUBepCATbHBIMUA yueOHBIMU TTO3HaBaTe/TbHBIMU
JIeCTBUSMMU:

a) 6a30BbIe TOTMUeCKUe JIeNCTBUS:

- CaMOCTOSITeNIbHO (hOpMy/IUpOBaTh M aKTya/lW3UPOBaTh
nipobsieMy, pacCMaTpYBaTh ee BCECTOPOHHE;

- yCTaHaB/IMBaTh CYIECTBEHHBIM TIPHU3HAK WA OCHOBaHUS
JUIs1 CpaBHEHUs], Kjaccudukauu u 060011eHus;

- OTIpe/ie/ISATh 1[e/IN AeATeIbHOCTH, 3a/1aBaTh MMapaMeTphbl

Y KPUTEPUU UX IOCTHKEHHST;

- BBISIB/IATb 3aKOHOMEPHOCTH M TTPOTUBOPEUUS

B PacCMaTPUBAEMbIX SIBJIEHUSIX;

- BHOCHUTb KODPEKTHBBI B [IeATelbHOCTb, OIIeHWBAaTh
COOTBETCTBHE pe3y/bTaTOB LiesiM, OLIEHWBaTh PHUCKH
TIOC/IeICTBUM eI TeTbHOCTH;

0) 6a30BbIe HCCIeIOBaTEBCKUE JeNCTBUS:

- BJIa/IeTh HaBbIKaMH yueOHO-KCC/ieJ0BaTeIbCKOM

U TIPOEKTHOW JleATeNIbHOCTH, HAaBBIKAMHU  Pa3pelieHust

Oenka, CTPYKTYpHasi OpraHH3allusi >XUBBIX CHUCTEM, JUCKDETHOCTb,
camoperyJsiLus, CaMOBOCIIPOK3Be/leHre (pempoayKLus),
Hac/1e/[CTBEHHOCTb, W3MEHUYMBOCTb, SHEPro3aBUCHMOCTb, POCT M
pasBUTHe, YDOBHEBas OpraHu3aLysl.

[TP6 3.CdhopMHpPOBAHHOCTL yMeHHsI PACKpbIBaTh COjiep)KaHue
OCHOBOIIO/IAraroIMX OMOIOrHUeCKUX TEOPUM U TMITOTe3: K/IeTOUHOH,

XPOMOCOMHOW, MYTallMOHHOM, 5BOJIFOLIMOHHOM, TNPOUCXOXKIEHUS
JKU3HU U UejioBeKa.
I1P6 4.C¢hopMHPOBaHHOCTH YMeHUs pacKkpbIBaTh

OCHOBOIIO/IAraroIye 61oornyeckre 3akoHbl U 3akoHoMepHOCTH (T'.
Menpgens, T. Moprana, H.W. BaBwioBa, 3. I'ekkesns,
@. Mrosnepa, K. Bspa),rpaHuribl MX NPUMEHUMOCTH K >XUBBIM
CUCTeMaM.

[TP6 5.IIpuobpeTeHrie orbITa TPUMEHEHHsST OCHOBHBIX METO/IOB
HAY4YHOT'0 TI03HaHUs], UCTIOb3yeMbIX B OMo0run: HabmroieHust

Y OIUCAHUS JKUBBIX CUCTEM, MPOLeCCOB U sIBJIEHUI; OpraHu3aluu 1
MPOBe/IeHs1 OMOJIOTMUeCKOT0 IKCIIEPUMEHTA, BBIZABWKEHHUS TUIIOTE3,
BbISIB/IEHUS] 3aBUCHMOCTH MeXJy HCC/IeflyeMbIMU BeTMUMHAMUY,
00BbsICHEHUST T0JTyYeHHBIX pe3y/bTaToB
Y (hOpMy/IMPOBaHKS BBIBOJOB C MCHO/Ib30BAHMEM HAayUHBIX MOHSITHM,

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.).




nipobJiem;

- BBISIB/IATH TIPUUMHHO-C/I€ZICTBEHHbIE CBSI3U

Y aKTya/IM3UpOBaTh 3a/iauy, BbIBUraTh TUIIOTE3Y

ee pellleHus, HAXOAWUTb APryMeHTHI /s J/I0Ka3aTelbCTBa
CBOMX YTBep)K[EHWH, 3a[jaBaTh IapaMeTpbl M KPUTEPUH
pelleHus;

- aHaNM3UpPOBATh TMOJYUYEHHbIE B XO/€ peIIeHUs 3a7aud
pe3y/bTaTbl, KPUTUYECKH OL[eHHBATh WX JOCTOBEPHOCTH,
MPOrHO3MUPOBATh U3MEHEHHE B HOBBIX YC/IOBUSX;
pa3pabaThiBaTh TUIAH pelleHus MPo6JIeMbl C yUeTOM aHasn3a
HMEIOIIUXCS MaTepHa/ibHBIX U HeMaTepHalbHbIX PeCYPCOB;
-- yMeTh MepeHOCUTh 3HAHUS B TO3HABATE/ILHYIO

U MPAKTUUECKYI0 00/1aCTH >KU3HE[esITe/TIbHOCTH;

- yMeThb HWHTErpUpPOBaTb 3HAHWSI W3 PA3HBIX TPEMETHBIX
obsacrels;

- BbIJBUraTh HOBBIE W/IEH, TMIpe/jiaraTh OpPUTHHAIbHbBIE
TIOZIXO/IbI U PEeIIIeHUSI

TeOpUH U 3aKOHOB.

[TP6 6.ChopMHpPOBaHHOCTL yMEHHUSI BbIEISATh CYI[eCTBEHHbIe
MPU3HAKKU BUPYCOB, KJIETOK MPOKAPUOTH 3yKapHOT; OHOK/IETOUHBIX
M MHOTOKJIETOUHBIX OpraHWU3MOB, BH/IOB, OWOTeoOlleHO30B U
9KOCHUCTEM; OCODEHHOCTHM TIPOIIECCOB OOMeHa  BeIecTB U
rpeBpallleHusi SHepruvd B KieTKe, ()OTOCHHTe3a, TIaCTUUeCKOro U
JHepreTuuyeckoro oOMeHa, XeMOCHHTe3a, MHTO03a, Meio03a,
OTJIOZIOTBOPEHUS], Pa3BUTUSI M Pa3MHOXKeHWs, WHIUBUYaTbHOTO
pa3BUTUs oOpraHu3Ma (OHTOreHe3a), OOpHOBI 3a CyII[eCTBOBaHWE,
eCTeCTBEHHOTO 0TOOpa, BUA000pa30BaHUs, TMPUCIIOCOOIEHHOCTH
OpPraHu3MOB K CpeJie OOWTaHUs, BIUSHUS KOMIIOHEHTOB 3KOCHCTEM,
aHTPOTIOTeHHBIX M3MeHeHU!
B 9KOCHCTeMax CBOE MeCTHOCTH,

KpPYTOBOPOTA BellleCTB U MpeBpallleHre SHepruu B buocdepe.

[TP6 7.CchopMHUPOBaHHOCTh YMEHHsI IPUMEHSITh TT0/TyYeHHbIe 3HaHUS
/st 00BbsiCHeHHs1 OMONOTMYecKUX TIPOLIECCOB W SIBI€HUM, [jis
TIPUHSTHS TTPAKTUUECKUX PEeIIeHHH B MOBCeTHEBHOM >KU3HU

C 1esiblo obecrieyeHusi 6€30MaCHOCTH CBOEro 30POBBSI U 3/10POBbBSI
OKPY>KaloIIUX JFo/iel, coOmoieHus 30poBoro obpasa >XU3HU, HOpM
rpaMOTHOTO TIOBeJIeHUSI B OKpYJKalollled TpPUPOJHOW  cpejie;
MOHMMaHWe  HeoOXOJUMOCTH  WCIIOb30BAHUS  JIOCTYKEHUH
COBpeMeHHOW OUWOIOTHU U OUOTeXHONOTUM [/Isi palMOHATBHOTO
MIPUPO/0TI0/Ib30BAHKSI.

ITP6 8.CchopMUpOBaHHOCTb YMeHUs pelliaTh OMoorHyecKye 3a/jauy,
COCTABJIATh TEHOTUTTMUECKHE CXeMbI CKpeIIBaHUs

JUIsl  pasHbIX TUIIOB Hac/e0BaHUs TIPU3HAKOB Y OPraHH3MOB,
COCTaBJISITh CXeMbI TepeHoca BellecTB U SHEePrUud B IKOCUCTEMax
(uernu nuTaHUs, MUILEBBIE CETH).

I[TP6 9.ChopMHPOBAaHHOCTH yMEHHUH KDUTHUECKH OIleHUBAaTh
vHpopMaLMi0  OMOJIOTUYECKOTO  CO/lep)KaHUsl,  BKJ/IFOUAIOIIYIO
MCeB/IOHAYYHbIe 3HAHWS W3 Pa3/IMUYHBIX MCTOYHWKOB (CpezcTBa

MaccoBo  WH(OpMalLuM,  HAy4YHO-TIOMYJ/sSIPHble  MaTepHuasibl);
MHTEpIpPeTUPOBATh TUYECKHEe aCTIeKThI COBpPEMEHHBIX
Wcc/iefioBaHUd B Ouosioruu, — MeAWI[MHe,  OWOTEeXHOJIOTUY;
paccmaTpuBaTh ryio0abHbIe 9KOJIOTUYeCKHe TIpo0JIeMbI

COBpPEMEHHOCTH, (l)OpMI/IpOBaTB 10 OTHOIIIE€HHIO K HUM CO6CTB€HHy1-O
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TTO3ULUIO.

[TP6 10. CdopMHUPOBAaHHOCTL YMEHMM CO3[jaBaTb COOCTBEHHbIE
MMUChbMEHHbIE W YCTHBIE COOOIIEHWS Ha OCHOBe OHOIOTMUecKou
vH(pOpMaLMY 13 HECKOJbKUX MCTOYHMKOB, TPaMOTHO MCIOJb30BaTh
TOHATUIHBIN armapat OUoJIoruH

OK 02.
HNcrnonb3oBats
COBpeMeHHbIe
CpeAcTBa  TIOMCKa,
aHasmm3a

U UHTeprpeTanuu
vHdopMalu

Y UH(pOpPMaLMOHHbIe
TeXHOJIOTHUU 10
BBITIOJIHEHUS  3a7iay
ripodeccoHa/IbLHOM
JiesITeNIbHOCTU

JINUHOCTHBIE pe3y/bTaThbl JO/DKHBI
1[eHHOCTH HayYHOTO TTO3HAHMUS:
-chopMHPOBaHHOCTL MMPOBO33pPEHMS], COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HayKd W OOIeCTBEHHOMN
TIPAaKTHKH, OCHOBAaHHOTO  Ha  JMajore  KyJbTyp,
CIIOCOOCTBYIOIIIErO 0CO3HaHUIO CBOET0 MecTa
B TIOJIUKY/IbTYPHOM MHUDE.

MertarnpeMeTHbIE Pe3y/IbTaThl JO/HKHBI OTPaXKaTh:
OrazieHre YHUBepPCaJIbHBIMUA yueOHBIMU TTO3HaBaTe/TbHBIMU
JIeCTBUSIMMU:

B)paboTa c uHdbopMaryei:

OTpaXaTb B YaCTHU:

- B/1aJ1eTh HaBBIKdAMH MnoJiyuyeHus I/IHCbOpMaL[I/II/I
n3 HCTOUYHHKOB Pa3HBIX THIIOB, CaMOCTOATE/IbHO
OCyLIeCTBJIATb ITOUCK, dHaJ/Inu3, CucTremMaTus3aluo

Y VHTepripeTalyio UHPOpMaLui pa3/inyHbIX BUZOB U (OpM
Tipe/iCTaBJ/IeHMUS;

- OL|eHMBaTh [OCTOBEPHOCTb, JIETUTUMHOCTb HMH(OpMaLHy,
ee COOTBETCTBUE MPAaBOBbIM M MOPA/IbHO-3TUUECKUM HOpPMaM

ITP6 1. ChopMHUpOBAaHHOCTh 3HAHHUI O MeCTe U PO/ OHO0JIOTHH

B CUCTeMe HAay4yHOro 3HaHus; (YHKIMOHA/JIBHOW TIPaMOTHOCTU
yesioBeKa Jjisl pellleHus XKU3HEeHHBIX MpobsieM.

[TP6 7.CchopMHUPOBAaHHOCTb YMeHHsI IPUMEHSITh TT0/TyYeHHbIe 3HaHUS
I/t 00BbsiCHeHHs1 OMOJIOTMYeCKUX TIPOLIECCOB W SIBJI€HUM, [jis
TIPUHSATHS NPAKTUUECKUX PeLleHri B TOBCeJHEBHOM >KHU3HU

C 1esiblo obecrieyeHusi 6€30MacCHOCTH CBOEro 3[0POBbSI U 3/10POBBSI
OKPY>KaloIIUX JIFo/ie, coOMoieHus 30poBoro obpasa >XU3HU, HOpM
rPaMOTHOTO TIOBeJileHUsI B OKpYy»Karolllell TMpPUpPOAHON  cpefie;
MOHUMaHWe  HeOOXOAWMOCTM  WCIOMb30BaHUS  [JOCTHDKEHUH
COBpeMeHHOW OWOIOTUU U OUOTeXHOJOTUM [/Is1 palMOHATBHOTO
MIPUPO/0TI0/Ib30BAHKSI.

ITP6 10. CdopMuUpOBaHHOCTH YMEHHM CO37laBaTh COOCTBEHHBIE
MUCbMEeHHbIe U YCTHBIe COOOIIeHHs] Ha OCHOBe OMOJIOrHuUecKoi
vHbOpPMaLIMK U3 HeCKOJbKUX MUCTOYHMKOB, PaMOTHO KCITI0JIb30BaTh
TIOHSITUMHBIN anmapar 6uoaoruu

OK 04. 3ddexTrBHO
B3aKMO/IelICTBOBATh
1 paboratb

B KOJIJIEKTHBE

1 KOMaH/je

JIMUHOCTHBIE pe3yjibTaTbl [AOJ/DKHBI OTPaXXdTb B YadCTU:

LHEHHOCTH HAY4YHOr'o TII03HdHHA: OCO3HdHHWE II€HHOCTU
HaquOﬁ AedaTe/IbHOCTH, I'OTOBHOCTH OCyLIeCTBJIATH
IMPOEKTHYHO n ncciaegoBaTe/IbCKyrO AedaTe/IbHOCTb

VHAWBU/lyalbHO U B TPYIIIIe.

MerTaripeiMeTHbIe pe3y/bTaThl JOJDKHbBI OTPaXkaTh:
OgnazieHue yHUBepCabHbIMU KOMMYHUKaTUBHBIMU
JIeCTBUSIMMU:

0) coBMecTHast 1eSITe/TbHOCTh:

- MIOHUMaTh U UCMO/Ib30BaTh MPEeUMYIIeCTBa KOMaHJHOMN

Y UH/IUBU/Tya/IbHOW pabOoThI;

- TIpUHUMATb  LeJiId  COBMECTHOW  JesiTelIbHOCTH,
OpraHM30BbIBaTh Y KOOP/AWMHUPOBATH JIeNCTBUS

[TP6 5.IIpuobpeTeHre oOMbiTa TPUMEHEHWs OCHOBHBIX METO/OB
HAy4YHOT'O TO3HAHWS, WCMO/b3yeMbIX B OMOMOTUU: HAOMIOJEHUS U
OIUCAHUS >KUBBIX CHUCTEM, TPOLIECCOB W SIBJIEHWI; OpraHU3alid |
MpOBe/IeHUs1 OMOIOrMUECKOT0 SKCIIEPUMEHTA, BbIJIBV)KEHHSI THUTIOTE3,
BBISIBJIEHUS] 3aBUCHMOCTH MEXY HCC/Ie[yeMbIMU BeJIUUYMHAMH,
00BSICHEHUS TTO/TyUYeHHBIX Pe3y/IbTaToB

1 (OpPMY/TUPOBAHUS BHIBOJIOB C MCIO/Ib30BAaHUEM HAayUHbBIX MTOHSATHH,
TEOPHI U 3aKOHOB




Mo ee [JOCTWXKEHWIO: COCTaBAATh IIaH  [JeHCTBUM,
pacrpefenTb pOJM C YU4eTOM MHEHHWW YYaCTHUKOB
00CY’>KIaTh pe3y/IbTaTbl COBMECTHOU PabOTHI

OK 07.
CojielicTBOBaTh
COXPaHEHUIO
OKpY’Karoleu

cpejibl,
pecypcocOeperxeHr
10, TIPUMEHSTh
3HAHUS

00 HM3MeHeHU!

K/IMMaTa, TIPUHLUIIBI

JINYHOCTHBIE pe3y/bTaThl [JO/DKHBI OTpaXkaTb B UaCTU:
3K0JIOTUUeCKOT0 BOCITUTAHMUS: - copMHUPOBaHHOCTD
9KO0JIOTUUECKOU KY/IbTYPhbl, IOHUMaHHe BJIMSHUS COL[UA/IbHO-
5KOHOMMUECKHUX TPOLIeCCOB Ha COCTOSIHUE TPUPOJHOM

W COLMANbHOM Cpefbl, OCO3HaHUe T/100a/bHOTO XapakTepa
9KOJIOTUYeCKUX TIpo0d/iem;

- IUIaHWUpOBaHHWE W  OCYIIeCTBAeHHWe  JeWCTBUH B
OKpY’Karollleld cpeJie Ha OCHOBE 3HaHUS 1ieleld YCTOMUMBOTO
Pa3BUTHS Ue/IOBeUeCTBa;

- AaKTHMBHOE HeNpusaThe [JeHCTBUW, NPUHOCALLUX Bpe[

[TP6 5.IIpuobpeTeHure oMbiTa TPUMEHEHWs OCHOBHBIX METO/OB
Hay4HOT0 TIO3HAaHWS1, MCTIO/b3yeMbIX B OMO/IOrvU: HaOJIIOeH s

Y OTMCAHUS >KUBBIX CUCTEM, TIPOLIECCOB U SIBJIEHUM; OpraHU3alvy U
MPOBeIeHrs1 OMOJIOTMUeCKOTo KCIIePUMEHTa, BBIABKEHHUS TUTIOTeE3,
BBISIBJIEHUS] 3aBUCHMOCTH MEXY HCC/IeyeMbIMH BeJIUUYMHAMH,
00BbsICHEHUS TTO/TyYeHHBIX Pe3y/IbTaToB

¥ (OpPMYJTUPOBAHUSI BHIBOJIOB C MCITO/Ib30BAaHUEM HAayUHbBIX MTOHSATHH,
TeOpUH U 3aKOHOB.

ITP6  6.ChopMUPOBAHHOCTb YMEHHUSI BBIJEJISATh CYIECTBEHHbBIE
MIPHU3HAKW BUPYCOB, KJIETOK IPOKAPUOTH 3YKAapUOT; OJHOK/IeTOYHBIX

Oepe>xMBOTO OKpY>Karolllel cpefie; M MHOTOK/JIETOUHBbIX OpraHW3MOB, BHJIOB, OWOTeOLIeHO30B U
TIPOM3BO/ICTBA, - yMeHUe MPOrHO3UPOBaTh HeO/TaronpusiTHbIe | SKOCHCTeM; OCODEHHOCTM TIPOLIECCOB  OOMeHa  BelecTB U
3¢ }eKTHBHO 9KOJIOTHYeCcKHe TOCe/ICTBUS TIpeANpUMHUMAaeMbIX [eMCTBUM, | TpeBpallleHus1 SHepruu B KjeTKe, (DOTOCMHTe3a, MIaCTUUeCKOro U
JIefiCTBOBATh Tipe/OTBpall|aTh UX; JHepreTMUyeckoro oOMeHa, XeMOCHHTe3a, MHTO3a, Meiio3a,
B ype3BbIYaMHBIX | - paCLIMpeHHe OMbITa [JeATelbHOCTH SKOJIOTUYECKOW | OTUIOAOTBOPEHHS, PasBUTHSL U DPa3MHOKEHMS, WHAUBUAYaJbHOIO
CUTYyaLUsIX HarpaB/IeHHOCTH. pa3BUTHs OpraHy3Ma (OHTOreHe3a), 60pPbOBI
MeTanpemeTHble pe3y/bTaThbl JO/DKHBI OTPaXkaTh: 3a CyIIecTBOBaHWe, eCcTeCTBeHHOro o0Tbopa, BH000pa3oBaHus,
OBnaneHue yHUBepCaTbHbIMU KOMMYHUKAaTUBHBIMH | TIPUCIIOCOO/IEHHOCTY OPraHU3MOB K cpefle OOWTaHUs, BIIUSTHUS
JeNCTBUSIMU: KOMITOHEHTOB 5KOCUCTEM, aHTPOTOTreHHbIX V3MeHeHUH
0) coBMecTHasi 1eSITe/TbHOCTh: B 9KOCHCTEeMaX CBOe MeCTHOCTH,
- TOHWMAaThb W MCIO/b30BaTh TPEUMYIecTBa KOMAaH/JHOW | KDyroBOpOTa BeIleCTB U NpeBpalljeHre 3Hepruu B bruocdepe.
Y UHUBU/yaJTbHON pabOoThI; ITP6 7.ChopMHPOBaHHOCTb YMEHUS IIPUMEHSTD TI0/TyUeHHbIe 3HaHUS
- TIpUHHAMAaTb  1[eJIi  COBMECTHOM  JIeATeNbHOCTH, | A7l OObsCHeHUs OHOJIOrMUecKUX TIPOLeCCOB U  SIBJIEHWH, [/
OpraHM30BbIBATh u KOOpPJMHUPOBATh JIeWCTBUS | IPUHATUSL TPAKTUYECKUX pelleHW B TIOBCEJHeBHOW >KU3HU
1Mo ee [OCTW)KEHHIO: COCTaB/IATh TUlaH  [JIeHCTBUM, | C 1iesibl0 obecrieueHusi 6e30MacHOCTU CBOETO 3/10POBbSI M 3/JOPOBbSI
pacmpefiefiiTh POMA C yUueTOM MHEHHM YyUaCTHHKOB | OKPY)KAIOIIUX JIFOZel, CoO/MoeH s 340poBoro obpasa »KIU3HU, HOPM
00CyX/1aTh pe3yJibTaTbl COBMECTHOW pabOThI rpaMOTHOTO TIOBeJleHUsI B OKpY’Karollell TpPUPOAHON  Cpefe;
MOHMMaHWe  HeoOXOJWMOCTH  WCIIOb30BAaHUS  JIOCTWKEHUH
COBpeMeHHOW OWOIOTUU U OUOTeXHONOTUM [/Is1 PaLMOHATBHOTO
TIPUPO/IOTI0/Ib30BaHUS
IK 2.1. | JIuuHOCTHBIE pe3yJbTaThl [JO/DKHBI OTpakaTh B dactu: | [IP6 7.CchopMUpOBaHHOCTb YMeHHs TIPUMEHSITh T10/TyueHHbIe 3HAHUS
Ocy1ecTBiATh 3K0JIOTUUeCKOT0 BOCTIUTAHUS: - c(OPMHUPOBAHHOCTL | 7T  OObACHEHWsS OWOJOTMUECKUX TIPOLeCCOB U SIBJIEHWH, /IS
orpejiesieHue Y | 9KOJIOTUYECKOW KYJIbTYPbl, TOHUMaHWe BIWSHUS COL[MANbHO- | MPUHSITHUS NPAKTUYECKUX pellleHHH B TTOBCeIHEBHOM JKHU3HU




yCTpaHeHHe OTKa30B
B paboTe
CTaHIMOHHBIX,
IIeperoHHbIX,
MUKPOTIPOLeCCOPHBI
X nu
JIMarHOCTHUECKUX
CUCTEeM aBTOMATHUKMU.

5KOHOMMUECKHUX TPOLeCCOB Ha COCTOSIHUE NTPUPOJHOM

U COLMa/bHOM Cpefibl, OCO3HaHMe I100a/bHOTO XapakTepa
9KOJIOTUYeCKUX TIPo0/iem;

- IUIaHUpOBaHWe W  OCYyIleCTBIeHUe  JeWCTBUM B
OKpY’Karollleld cpeJie Ha OCHOBE 3HaHUS 1ieleld YCTOMUMBOTO
pa3sBUTHS Ye/IOBeUeCTBa;

- aKTMBHOEe HeIpusTHe [IelCTBUH,
OKpY’Karolllel cpefie;

- yMeHHe MIPOTHO3UPOBATh HeOJ1aronpusiTHbIe
5KO0JIOTMUeCKUe MOC/IeZCTBUS NpeAlIpUHIMaeMbIX [1eMCTBUH,
Npe/ioTBpaLaTh UX;

- pacluMpeHHe OIbITa
HarpaB/IeHHOCTH.

TPUHOCSIIUX  BpeJ

AedaTe/IbHOCTH 9KOJIOTUUeCKOM

C 1enbpi0 obecrieueHust 6€30MACHOCTH CBOETO 37I0POBBSI M 3ZI0POBbSI
OKDY>KaroLWX JItofiel, cobutrofieHus 3,0poBOro obpasa »KU3HHU, HOPM
rPAMOTHOTO TIOBeJeHUsI B OKpYXKawoller NpUpPOJHOW  Cpefe;
MOHMMaHHe  HeoOXOAWMOCTH  WCIIO/Nb30BaHWsl  JOCTHKEHHH
COBpEMEHHOW OHOIOTMH W OMOTeXHOJIOTHH [/l  PaljMOHATLHOTO
TIPUPO/IOTIO/IB30BaHKSI.

I[TP6 9.ChopMHUPOBaHHOCTH yMEHHUH KDUTHUECKH OI|eHUBAaTh
vHpopMaLMi0  OMOJIOTUYECKOTO  CO/lep)KaHUsl,  BKJ/IFOUAIOIIYIO
TCeB/IOHAayUYHble 3HAHWS M3 pas3/iMUHbIX HCTOYHUKOB (CpefcTBa
MaccoBoM  MH(OpMalUM, Hay4HO-TOMYJISIpHble  MaTepuasbl);
WHTEpIIPeTUPOBAaTh 3TUYeCcKre aCreKTbl COBPEMEHHBIX
Wcc/iefioBaHU B Ouosioruu, — MeAWi[MHe,  OMOTEeXHOJIOTUY;
paccMaTpuBaTh ryio0abHbIe 3KO0JIOTUYeCKre TIpo0JIeMbI

COBPEMEHHOCTH, (POPMHPOBATH TT0 OTHOIIEHUIO K HUM COOCTBEHHYIO
TIO3ULIUIO.




2 CTPYKTYPA 1 COAEPXXAHUE YYEBHOI'O ITIPEAMETA

2.1 O0beM yueOHOT0 MpeMeTa U BHABI y4eOHOH padoThI

Buj; yue0HOI padoThI O61ém 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

KJIeTKU. Boja

XUMMYECKHH COCTaB KIeTKH. XHMMHUeCKue 31eMEHTHI: MdKPO3JIEMEHTBI, MHWKDO3J/IEMEHTHI.

4 dopmupyemble
HaumenoBaHue pa3penoB | Copaep)xaHue yueOHOro MaTepuasia (0CHOBHOe U MPo()eCCHOHA/ILHO OPHUEHTHPOBaHHOE)", Oo0bem
U TeM /1abopaTopHbIe U MPAKTHYECKHE 3aHATHA, PUKJ/IAJHON MO/Jy/1b (TIPH HAJTHYMH) 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
Buonorus CopepxaHue yueOHOro MmaTepuasia 2
B cucTeMe HayK. O0mias | Buosorust — Hayka 0 »kuBou mpupoje. CBsA3u GUOIOTHH C OBI[eCTBEHHBIMH, TEXHUUECKUMHU U
XapaKTepUCTUKA )XU3HHM | IDYyTUMU eCTeCTBeHHbIMU HayKaMu, ¢unocodueid, peluruei, 3TUKOW, 3CTETUKOW U TIPABOM.
Pomp Ouonornu B (OPMUPOBAaHWM COBPEMEHHOM HayuHOW KapTuUHbI Mupa. Cucrema
O10J/IOTHYeCKHX HayK.
MeTozibl TIO3HAHUS >KUBOHM TPUPO/bI (HaOMojeHre, SKCIIEPUMEHT, OMUCaHWe, W3MepeHHe,
K/1accuyKaLusi, Mojie/TMpoBaHKe, CTaTUCTHUecKasi 00paboTKa IaHHbBIX).
JKuBbie cuctembl (6rOCHCTEMBI) KaK MPeIMET u3yueHus: 6uosioruu. OTIUume KUBBIX CUCTEM OT
HeopraHuueckou npupobl. CBolicTBa OMOCHCTEM U UX pa3HooOpasue.
YpoBHU OpraHu3al OMOCUCTeM: MOJIEKY/ISIPHO-TeHeTUUeCKU, KJIeTOUHbIN, OpraHu3MeHHbIH,
TOMY/ISIIIMOHHO-BU/IOBOM, 9KOCCTEMHBIM (OMOTreoleHOTUUeCKHi), 6MocdepHbIi.
CamocTosTenbHas padora odyuarommxcs Nel 1
1. 3amnonHeHue TabMIMLBI C OMKMCAHUEM METOZOB MUKPOCKOIIMPOBAHUS C X AOCTOMHCTBAMHU U
HeJ0CTaTKaMH.
2. 3artonHeHue TabsuIbl «BK/Iazl yueHbIX B pa3BUTHE OUOIOTUN».
3. 3arnosiHeHHe CpaBHUTEIBHOMN TaOJIHIbl CXO/CTBA M PA3/IMUMI )KUBOTO U HEXKHUBOTO.
Pazgen 2. XMMHYeCKHH COCTaB U CTPOEHHUE K/IeTKHU 6 OK 01, OK 02,
Tema 2.1. 2 OK 04
XHUMHYECKHUH COCTaB Copep:xaHue 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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U MHHepPA/IbHbIE

BO,Z[H N MHHepd4/IbHbIe BelleCTBad. cDYHKL[I/II/I BOJIbI W MHHE€pPa/JIbHBIX BeIleCTB B KJIeTKe.

BellecTBa [Mojmep>kaHue 0OCMOTHUeCKOro OasiaHca
ITpakTnueckoe 3ausarue Ne 1
Buosiornueckasi posb MHHepa/JbHBIX BellecTB B o0ecrieueHUM >KU3HeZesTelTbHOCTH
OpraHU3MOB, TIPOSIB/IEHUS McOaaHCa MUHEPAIbHBIX 3JIEMEHTOB

Tema 2.2. Co/iep)kaHue yue0HOro MaTepvasa

buonornuecku BakKHbIe
XUMHUUYeCKHe coeJHHeHus

Benku. CoctaB u cTpoeHHe 0elKOB. AMMHOKHUCIOTHI — MOHOMepHI OenkoB. HesameHuMble U
3aMeHUMble aMHHOKUC/IOTHI. AMMWHOKHC/IOTHBIM COCTaB. YDPOBHU CTPYKTYpbl Oe/KOBOM
MOJIeKy/bl (MepBUYHAsl, BTOPUYHAsl, TPeTUYHasi M UYeTBEPTUYHAsl CTPYKTypa). XHMHUYecKue
cBolictBa OenkoB. bBuosorunueckue ¢yHkuuu OenkoB. @PepMeHTHI — OuO/IOTHUECKHE
Karanu3aropel. CTpoeHue (QepMmeHTa: aKTUBHBIM LleHTp, cyOcTpaTHas CreliuUuuHOCTb.
KodepmenTtsl. Butamunbl. OTinuvist pepMeHTOB OT HeOpraHMUeCKUX KaTaau3aTopOoB.
YrieBoApl: MOHOCaxapuipl (TJIFOKO3a, prbo3a M /e30Kcupubo3a), Avcaxapuibl (caxaposa,
7laKTo3a) W moaucaxapuibl (Kpaxmas, TJIMKOTeH, Lie/uitosio3a). buonoruueckue ¢GyHKIUN
yry1eBoJ0B. JIunupl: TpUranLepubl, dochomumuapl, crepousbl. I'uapodunbHo-ruapodobHbIe
cBoyicTBa. bruonornueckre GyHKiuu munuoB. CpaBHeHHe yTIeBOZOB, O€KOB W JIMITHZOB Kak
UCTOYHUKOB SHepruu. HyxkienHoBble kuciotsl: [JHKu PHK. Hykneotygsl — MOHOMepHI
HyK1enHOBbIX KucoT. Ctpoenne u ¢yHkuuu [JHK. Crtpoenve u ¢ynkuyu PHK. AT®:
cTpoeHue U HYHKLUU

JIaGopaTopHas pa6ota Nel (Ha BEIOOD TIperiosiaBaTe/isi)

«Omnpegenenvie ButamuHa C B MPOJYKTax MATaHUsI»

unu «Ornpeie/ieHne HalWuYMs KpaxMarsa B IPOoAyKTaxX MUTaHUs»

win «['uapodunbHO-THAPOGOOHbIE CBOWCTBA JMITUAOB» WM «V3yueHue KaTaluTHUYeCKOU
aKTMBHOCTU (pepMeHTOB (Ha NpUMepe aMu/Ia3bl WM KaTaslasbl)»

Tema 2.3.
CTpyKTYypHO-
(yHKIMOHa/ILHAsA
opraHu3anus K1eToK

CopepxaHue yue0HOro MaTepuasia

LuTonorus — HayKa o KieTke. KieTouHasi Teopusi — mpuMep B3auMO/IeHCTBUS UJel U (pakToB B
Hay4YHOM M03HaHUU. MeTo/bl U3y4yeHus K/IeTKU.

Knerka kak 1esiocTHast wuBasi cuctema. OOmMe TpU3HAKM K/IETOK: 3aMKHyTas Hapy’KHast
MemMmOpaHa, MosieKysibl JJHK Kak reHeTHuecKui armapar, cucTeMa CHHTe3a berka.

Turel  K/IETOK:  JyKapuoTHUecKas ¥ Tpokapuotuueckas. (Oco0eHHOCTH — CTpOeHHst
NpOKapuoTUUYecKol KieTku. KrerouHass creHka Oakrepuii. CTpoeHHe 3yKapUOTHUeCKOMN
K1eTkd. OCHOBHBIE OT/IMUMS PACTUTEBbHOM, XKMBOTHOW M TpuOHON KieTKu. [IoBepXHOCTHBIE
CTPYKTYpPbl K/IeTOK— KJ/IeTOYHasi CTeHKa, IJIMKOKaIMKC, UX QyHKUMU. IlnasmaTvueckas
MeMOpaHa, ee CBONCTBA U (PYHKITHH.
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[Mutoriasama u ee opraHouzbl. OpHOMeMOpaHHBle opraHowbl Kietku: OIIC, ammapar
lNompgpky, smm3ocomel. [lonmyaBTOHOMHBIE OpraHoOWbl K/eTKUA: MWUTOXOHJPUHM, IJIaCTUZBI.
[TpoucxokaeHre MUTOXOHAPWM W TiacThZ. Buabl miactuj. HemeMOpaHHBIE OpraHOW/BI
KJIeTKU: pUOOCOMBI, KJIETOYHBIM 1[eHTP, ILIeHTPUOMU, PEeCHUYKH, KTYTUKU. DyHKIUU
OpraHou/I0B K/eTKU. BkitoueHus.

Slmpo — peryJsiTOpPHbIM LieHTp KiaeTku. CTpoeHMe sifipa: siiepHast 000JsiouKa, Kapuoriia3ma,
XPOMAaTHH, SAAPBIIKO. XpOMOCOMBI. TpaHCIIOPT BelecTB B KJIeTKe

vH(opMalMd B K/eTKe. I'eHeTHUUeCKUM KOJ U ero CBOMCTBA. TPAHCKPUIILUS — MaTpPUYHbIN
cuates PHK. TpaHcasius — OwocuHTe3 Oenka. OTambl  TpaHCoasauuu. KoaupoBaHue

JlabopaTopHasi paboTta Ne2 (Ha BEIOOp MperioiaBaTesisi) 1
«CTpoeHne KiIeTKH (pacTeHHWs, >KUBOTHBbIE, TPUObI) W KJI€TOUHbIe BK/IOUeHUs (Kpaxmas,
KapOTHMHOU/IBI, XJIOPOIJIaCThI, XPOMOIL/IACTHI)»
win «/3yueHre CTpOeHHsSI KJIETOK PaCTeHW, >KUBOTHBIX U OaKTepwil 1oj MUKPOCKOIIOM Ha
rOTOBBIX MUKpOIpernapaTax 1 UX OlicaHue»
umu «IIpoHuriaeMocTb MeMOpaHsl (T1a3MOJIN3, /1eTIa3MOJIN3)
Pazpen 3. )Ku3zHeleATeIbHOCTh KJIETKH 6 OK 01, OK 02,
Tema 3.1. Cojiep>xaHue y4eOHOr0 MaTepHasia 3 OK 04
O0OMeH BellecTB OOmeH BemecTB, WM MeTabonmy3M. AcCUMUALUS (T/IaCTUYeCKU 00MeH) U AWCCUMUJISLVS 2
Y IIpeBpalljeH’e JHePruM | (3HepreTHUeCKuii oOMeH) — JiBe CTOPOHBI €AWHOrO Mporecca MeTabomm3Ma. Posb 3aKOHOB
B KJ/IeTKe COXpaHeHMsl BeIlecTBa W 3HEPruM B TIOHMMaHWM MeTabosm3ma. Tumbl oOMeHa BeIecTB:
aBTOTPOGHBIA U TeTepoTpodHbii. Posb gepMeHTOB B 0OMeHe Bel[eCTB W IPeBpaIlleHUH
5Hepruu B KieTke. dotocuHTe3. CBeToBass M TeMHOBas (a3bl (oTocuHTe3a. Peakuuu
¢dotocuHTe3a. IpeKTUBHOCTb (OTOCHMHTe3a. 3HaueHWe (POTOCHHTe3a JJid JKU3HU Ha 3emie.
Bnusinve ycioBuid cpefbl Ha (DOTOCHHTE3 M CHOCOOBI TOBBILIEHHSI €r0 TMPOAYKTUBHOCTH Y
Ky/JIbTYpHBIX ~ pacTeHui. XeMOCHHTe3. XeMOCHHTe3upymlue OakTepuu. 3HaueHUe
XeMOCHHTe3a /15 )KU3HU Ha 3eMiie.
OHepreTuueckuii oOMeH B KjeTKe. PaciijeryieHre BelllecTB, BbiJe/ieHHMe W aKKyMy/MpOBaHUe
SHEpPrMyd B K/eTKe. JTarbl SHepreTMueckoro obmeHa. ['nmukosmu3. BpokeHuen ero BUZbI.
KucnoponHoe okucieHve, Wnu KiaeToyHoe AbixaHue. OKucaUTenbHOe (ochopuivpoBaHye.
AbdeKTUBHOCTL YHEPTeTUUECKOT0 0OMeHa
CamocTosTenibHas pabora odyuarommmxcs Ne2 1
3anosHeHWe CPaBHUTE/IbHOM Tab/IMI[bl XapaKTePUCTHK TUIIOB 0OMeHa BelecTB
Tema 3.2. Co/iep)kaHue yue0HOro MaTepurasia 2
BuocunTe3 6eka Peakiuu MaTpuyHOro cuHTe3a. ['enetnueckas ungopmarus u JHK. Peanv3aius reHeTrueckoi 1
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aMHUHOKMCJIOT. Posib pbocoM B OrocHHTe3e Oeska

ITpakTnueckoe 3ausaTue Ne2
PemieHure 3a/1a4 Ha ornpe/iesieHue M0C/IeJ0BaTe/IbHOCTH HYK/Ie0THI0B

Tema 3.3.
Bupycnl

Copep:xaHue yueOHOro MaTepuasia

Hexknerounsle ¢opMbl >KU3HU — BUPYChl. VicTopusi oTKpbITUsi BupycoB (/. V. VBaHOBCKUIA).
OcobeHHOCTH CTPOEHUsSI U >KU3HEHHOTrO I[MK/Ia BUPYCOB. bakrepruodaru. bone3nu pacreHui,
JKUBOTHBIX U UesIOBeKa, BbI3biBaeMble BUpycaMu. Bupyc umMmMmyHozeduiiuta yenoseka (BUY) —
B030yauTenb CITM/Ia. ITpodunakTHKa pacripoCcTpaHeHHs BUPYCHBIX 3a00/1eBaHUM

Pa3pgen 4. PazMHoOXeHHe 1 HHAUBHAYAILHOE pa3BUTHE OPraHU3MOB

Tema 4.1.
JKHM3HeHHbIN UK/
KJ/IeTKH

Copep:kaHue yueOHOro MaTepuasia

KneTouHeld LMK/, WM JKU3HEHHbIM LWKI KiIeTKd. VHrtepdasa u muto3. Ilporneccsr,
rpoTekaroije B MHTepdasze. Perivkaiys — peakius matpuuyHoro cuHTesa THK. Ctpoenue
XpOMOCOM. XPOMOCOMHBIY HabOp — KapuoTHM. [WIIOWAHBIM U TarIOWAHbIM XPOMOCOMHBIE
Habopbl. Xpomatuzpl. [{uToOrMuecKue OCHOBBI Pa3MHOXKEHUSI U UH/IUBUYATbHOTO Pa3BUTHS
opraHu3MoB. [lenenue kinetku — muto3. Ctaguu mutosa. [Iporieccsl, Ipoucxosiiye Ha pa3HbIX
cTagusx MuTo3a. bronornueckuii cmMbic MUTO3a. [IporpaMmupyemast TuOesTb KJIeTKHU - arlornTo3

=N (IN

CamocrosaTebHast pabora odyuaromuxcsa Ne3
Pa3paboTKa JIeHThl BpEMEHH >KU3HEHHOT'O ITMKJIa KITeTKU

Tema 4.2.
®DopMBbI pa3MHOXKeHUs
OpPraHu3MoB

Copep:xaHue yueOHOro MaTepuasa

@®opMbl pa3MHOKeHMsI OpraHu3MoB: Oecrosioe U ToJioBoe. Buzbl 6ecrosioro pasMHOXKeHHsI:
JleJieHre HaJ[BOe W TIOYKOBAaHKE OTHO M MHOTOKJIETOUHBIX, CTIOpooOpa3oBaHue, BereTaTHBHOE
pasMHOKeHue. MICKyCcCTBeHHOe KJIOHMPOBaHUe OPraHu3MOB, ero 3HaueHue [/1s CesIeKL1u.
[TosoBoe pa3MHOKeHWe, ero OT/inMuusi OoT Oecriosioro. Meiio3. Ctagun Metio3a. ITporjecchr,
MPOUCXOASIINe Ha CTafusix Meikio3a. [loBegeHue xpomocoM B Meko3e. KpoccuHrosep.
Brosioruueckuii CMBICT ¥ 3HaueHHe Meilio3a. ['ameToreHe3 — TporiecC 0Opa30BaHUs TOIOBBIX
K/IETOK Yy >KUBOTHBIX. [l0/IOBbIe >Kejie3bl: CeMeHHUKU U sIMYHWKU. Obpa3oBaHue U pa3BUTHE
MOJIOBBIX K/IETOK — ramMeT (CriepMaTo30uj, siilieKieTka) — CrepMaToreHe3 M OOoreHes.
OcobeHHOCTH CTPOeHUsI SILIEKJIETOK U criepMaTo3ouioB. OmiogoTBopeHue. IlapTeHoreHes.

CamocTosTeTbHasi pabora odyuarommxcs Ned
3amosHeHWe TaOMWLBI C KpPAaTKOM XapaKTepPUCTUKOM W TpuMepamMd (OPM pa3MHOXKEHHS
OpraHu3MOB

Tema 4.3.
NupuBupyanbHoe
pa3BUTHE OPraHU3MOB

CopepxaHue yue0HOro Marepuasia

WupvBuayanbHOe pa3Butve (oHTOreHe3). DMOpUOHA/TBHOE pa3BUTHe (3MOpHOTeHe3). DTarbl
SMODHUOHAIPHOTO  pa3BUTHS Y TIO3BOHOYHBIX JKMBOTHBIX: /IpoOJieHWe, TracTpYJ/IsiLus,

OK 01, OK 02,
OK 04
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opraHoreHe3. [ToctambproHansHOe pa3BuTHe. TUTBI TOCTIMOPHOHAIBHOTO Pa3BUTHSL: TPSIMOE,
HerpsiMoe (JTMYMHOUYHOe). BnusiHWe cpefjbl Ha pa3BUTHE OPraHW3MOB; (aKTOPbI, CTIOCOOHBIE
BBI3bIBATh BPOJK/IEHHbIE YpOAcCTBA. PocT W pas3Buthe pacteHuii. OHTOreHe3 IIBETKOBOTO
pacTeHUs: BOWHOE OIJIOJOTBOPEHHe, CTPOEHHE CeMeHU, CTaJUM Pa3BUTHUS

Permmenue 3dd4 Ha orpege/jieHre BepOATHOCTUM BO3HHMKHOBEHHA HAC/IE€ACTBEHHBIX TMPU3HAKOB

IIpakTH4yeckoe 3aHATHE Ne3 1
WHbekmoHHble 3a00/ieBaHMsA ¥ 3MWAeMHM B HCTOPUM uejoBeuecTBa. BakI[MHaIMs Kak
npodUIaKTHKA UHGEKIIMOHHBIX 3a00/1eBaHUH
Pazpen 5. Hac/ieACTBEHHOCTb ¥ H3MEHYHBOCTh OPraHU3MOB (Bcero) 10 OK 01, OK 02,
Pazoden 5. HacnedcmeeHHOCMb U U3MEHUUE0CMb Op2aHu3mos (1 cemecmp) 8 OK 04
Tema 5.1. Copep:xaHue yueOHOr0 MaTepuasia 2
3aK0OHOMEpPHOCTH IIpeaMeT U 3afjaud reHeTUKU. Pomb I[UTOOTMM M 3MOPUOJIOTMM B CTAaHOBJIEHUU TE€HETHKHU. 1
Hac/1eJ0BaHUsA Bkslasi pPOCCHMMCKMX U 3apyOeXHbIX YyUeHBbIX B pa3BUTHE TeHETUKU. MeTo/bl TeHeTHUKU
(rubpupjosioruuecKuii,  LUTOTeHETUUeCKHM,  MOJIeKy/sspHO-TeHeThuueckuit).  OCHOBHbIe
reHeTU4ecKre TOHATHS. ['eHeTHUeCKasi CUMBOJIMKA, MCT0J/Ib3yeMasi B CXemMax CKpelLlBaHUM.
3aKOHOMEPHOCTH Hac/ieZloBaHUsI MPHU3HAKOB, yCTaHOB/eHHbIe I'. MeHeneM. MoHorubpuaHoe
CKpelllBaHWe. 3aKOH  eAWHOOOpa3usi TUOpPUIOB  T€pBOTO  TMOKOJieHWs.  IIpaBuio
JIOMUHUPOBaHUsl. 3aKOH paclierieHusi TIpu3HakoB. ['wnore3a 4uCTOThl rameT. [losiHoe u
HeTI0O/THOe JIOMUHHUpOBaHue. [IMrubpuiHoe CKpelvBaHie. 3aKOH He3aBUCUMOTO Hac/ieI0BaHMUSI
MpU3HAKOB. [IUTOreHeTHUYeCKHWe OCHOBBI AUTHOPUIHOTO CKpeIUBaHUWs. AHaIu3Hpyloliee
ckpeuuBaHue. Vcronb30BaHWe aHa/TIM3UPYIOLLEro CKpellWBaHUs [Jig OIpefesieHHs TeHOTUIa
ocobu
ITpakTnuyeckoe 3ansaTue Ned 1
Pelienue 3azjau Ha ornpejesieHre BePOSITHOCTU BO3HUKHOBEHHS HaC/e[CTBEHHBIX TPHU3HAKOB
MpU  MOHO-, [W-, TONMUTHOPUIHOM U aHA/JM3UPYIOIIEM CKpeIMBaHUHM, COCTaB/IeHHE
TeHOTUITUUECKHUX CXeM CKpPeIlMBaHUs
Tema 5.2. Co/iep)kaHue yue0HOro MaTeprasia 3
CrenjieHHO€ CueruieHHOe Hac/eoBaHMe Mpu3HakoB. Pabora T. MopraHa mo ClLerieHHOMY Hac/ieZJOBaHUI0 1
Hac/eJoBaHHe reHoB. HapylilieHue clienieHdss TeHOB B pe3yJ/ibTaTe KPOCCUHTOBepa. XPOMOCOMHasi TeOpusi
NMPU3HAKOB HaCJIeICTBEHHOCTHU. ['eHeTHUeCKre KapThl.
lenetuka mnosia. XpoMOCOMHOe Orpefie/ieHde MoJjia. AyTOCOMbI U TI0JIOBbIE XPOMOCOMBI.
['omorameTHble U TeTeporaMeTHble OpraHu3mbl. HacjiejoBaHMe MNPU3HAKOB, CLETJIEHHBIX C
10JIOM
IIpakTHueckoe 3aHsaTHE No5 1
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TIPY CIeTJIEHHOM Hac/IeZIOBaHUM, COCTaB/IeHHE FeHOTHUIMMYECKUX CXEM CKpeIUBaHUs

CamocronaTebHast pabora odyuaromuxcsa Neb 1
Pa3paboTka rioccapusi
Tema 5.3. Co/iep)kaHue yue0HOro MaTepvasa 3
3aK0HOMEpPHOCTH N3meHunBOCTb. BHJbl U3MEHUMBOCTH: HeHAC/Ae[ACTBEHHasi U HacaeACTBeHHas. Ponb cpefbl B 2
U3MEeHYUBOCTH HeHaC/IeJCTBEHHOW W3MEHUYMBOCTU. XapaKTepucTUKa MOJU(UKALMOHHOW W3MEeHUYMBOCTHU.
BapualmoHHbIi psj ¥ BapualjioHHasi KpuBasi. Hopma peakiium npu3Haka. KonmmuecTBeHHbIe U
KaueCcTBeHHbIe TPHU3HAKK U WX HOpMa peakijii. CBoCTBa MOIU(PUKALIMOHHON N3MEHUHUBOCTH.
HacnencTBeHHasi, WM TeHOTUNHWUeCKass W3MeHUMBOCTb. KoMOMHaTHBHasi W3MEHUMBOCTb.
Meii0o3 ¥ TIOJIOBOM TIpOIleCC — OCHOBA KOMOWHATHMBHOW W3MEHUYMBOCTH. MyTallMOHHAs
M3MeHUMBOCTb. Knaccudukaiiusi MyTaiuii: TeHHble, XPOMOCOMHbIe, reHOMHble. YacTtota u
MPUUMHBI MyTalUui. MyTareHHble (akTopbl. 3aKOH FOMOJIOTUUeCKUX PSiZIOB B Hac/e[CTBEHHOM
HM3MEeHUYUBOCTU
H. V. BaBunoBa
IIpakTH4yeckoe 3aHATHE Neb 1
Pemrenuve 3asau Ha oripefiesieHre BePOSATHOCTHM BO3HMKHOBEHMSI HAaC/Ie/ICTBEHHBIX TMPHU3HAKOB
MpU pa3/iMyHbIX TUMAX B3aUMOJEMCTBUSI T€HOB, COCTaB/eHHWe TeHOTUITMYECKUX CXeM
CKpellUBaHUSs
2 cemecmp 42
Pa3zden 5. HacsiedcmeeHHOCHb U U3MeHYUGOCb 0p2aHU3Mo8 (2 cemecmp) 2
Tema 5.4. Co/iep)kaHue yue0HOro MaTepvasia 2
I'eneTuka uesi0BeKa l'enetvika wuenoBeka. Kapuotun uyenoBeka. OCHOBHbIe MeTOAbl TEHETHMKM UesiOBeKa: 1
reHeajioTUYeCKuid, OJIM3HEIIOBbIM, I[UTOTeHeTHUeCKUH, OWOXUMUUYECKHUM, MOJIEKY/ISIPHO-
reHeTudyeckuid. CoBpeMeHHOe OrmpejiejieHMe TeHOTHUIa: TOJHOTeHOMHOe CeKBEeHWpPOBaHUe,
reHOTHUITUPOBaHWe, B TOM uucje ¢ Tomoineio ITI[P-ananmu3a. HaciencTBeHHble 3abo/ieBaHus
ye/ioBeKa: TeHHble 0Oosie3HHM, OOMEe3HM C HAC/Ie[ACTBEHHOW IIPe/pacIioioXKeHHOCTHIO,
XpoMocoMHbIe 0osie3Hu. ComaThyeckre W TeHepaTWBHble MyTali. CTBOJIOBble KJIETKH.
[TpuHIUMBI 3710POBOTO 00pa3a >KWU3HH, AUAarHOCTUKH, MPO(UIAKTUKY U JIeUeHUsS] TeHeTUUeCKUX
Oone3neli. MenyKo-TeHeTUUeCKOe KOHCYJIbTUPOBaHHe. 3HaueHWe MeJUIMHCKON TeHeTHKU B
TIpeJIOTBPAIIIeHUH U JIeUeHUH T'eHeTHUeCKHX 3a00/1eBaHN Ye/loBeKa
IIpakTHueckoe 3ansaThe Ne7 1
CocrTaB/ieHre 1 aHa/iu3 POJIOC/IOBHBIX Ue/loBeKa
Pasgen 6. JBo/monoHHas 0uo10rus 7 OK 01, OK 02,
Tema 6.1. Co/iep)kaHue yue0HOro Marepuasa 3 OK 04
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JBO/IIO{MOHHAA Teopus
U ee MeCTo
B Omostorun

[IpeanochIIKM BO3HUKHOBEHUS 3BOJIFOLIMOHHOM TEOPUU. DBOJIIOLIMOHHAS TEOpUsl U eé MeCTO B
Ouosioruu. BrusHUe SBOJIIOLMOHHOM TeOpHMM Ha pa3BUTHE OWONOTMM U [JIPYTUX HayK.
CuzierenbcTBa 3BOMOLMK. [laseoHTosornyeckye: MocaefoBaTe/IbHOCTb IOSIB/IEHUs BUZIOB B
MasieOHTOJIOTUYECKOW JIETOMUCH, TepexofHble (opMbl. buoreorpaguueckue: CXOACTBO U
pazmunie ¢dayH U (GOp MaTepUKOB U OCTPOBOB. DMOpPHOOTUYECKHe: CXO/CTBA M Pa3/Huus
9MODHUOHOB pa3HbIX BHU/IOB T03BOHOUHBLIX. CpaBHHTE/NbHO-aHATOMUYECKHe: T'OMOJIOTHUHBIE,
aHaJIOTUUHbBIE, PyJUMEHTapHbIe OpPTraHbl, aTaBU3Mbl. MOIEKY/ISIpHO-OMOXUMHUUECKHE: CXO/ICTBO
MeXaHMW3MOB HAaC/Ie[CTBEHHOCTH M OCHOBHBIX MeTabOMMYecKUX TIyTel y BCeX >KUBBIX
OpraHu3MoOB.

OBomoLroHHas Teopus Y. [JapBuHa. [IpeAnocbuiKyM BOSHUKHOBEHUS JapBUHU3Ma. [IBHXKyIUe
CWIbI 3BOMIOIMKA BUAOB 1O JlapBuHY (KM30BITOUHOE pa3MHOXKEHWe TPH OTrPaHUYEHHOCTH
pecypcoB, HeorpeiesiéHHasi K3MeHUMBOCTb, 60pb0a 3a CylljecTBOBaHHe, eCTeCTBeHHbIN 0TOOD).

CamocTosaTe1bHass paboTa o0yuarommxcsi Ne6
Pa3pabortka ryioccapusi
Pa3paboTKa JIeHTbl BpeMEHH PAa3BUTHS SBOJIFOIIMOHHOIO YUEeHHsT

Tema 6.2.

Copep:xaHue yueOHOro MaTepuasa

MukposBo/onus

CuHretnueckas Teopusi 3BomoLuu (CT3O) M eé OCHOBHBbIE TOJIOXKeHUS. MUKpPO3BO/IOLUS.
[Tonynsaums Kak ejMHULIA BUJA U 3BOTIOLUU.

[Bwkyiye cunbl (HakToOpbl)3BOMIOLMU BUJOB B TMpupofe. MyTalMOHHBIA TipoliecC U
KOMOMHATHBHAasi W3MeHUMBOCThb. [lomyssiiMoHHBIE BOMHBI M Jpeiid reHoB. V3somsius u
murpaiys. EcrecTBeHHbIM 0TOOD — HampaBsIsOIIMi GakTop 3BosmoLU. DOpMbl eCTeCTBEHHOTO
ortbopa. Ilpucroco6GseHHOCTs OpPraHU3MOB KakK  pe3y/lbTaT  3BOMIOLMH.  [IpyMepsl
TIpPUCTIOCOO/IeHNH Yy opraHu3mMoB. ApoMopdo3bl U UauoaanTauuu. Bug v Bujo00pa3oBaHue.
Kpurepun Bruza. OcHoBHBIE popMBbI BHI000pa30BaHusi: reorpadrueckoe, 3K0JI0rHyeckoe

Tema 6.3.

CopepxaHue yue0HOro Marepuasia

Makpo3Boronus

MakposBomouysi. DPopMbl  3BOMIOLMU:  (UIeTUYeCcKasi, [WBepreHTHasi, KOHBepreHTHas,
napasuiesibHasi. HeobpaTUMOCTh 9BOJTIOLIMU

IIpakTnueckoe 3ansiTue Ne8 (Ha BEIOOD TIperio/iaBaTe/isi)
«CpaBHeHHe BUIOB 110 MOP(OJIOTUYECKOMY KPUTEPHIO»
Wnu «Onrcanre nmpucroco0/ieHHOCTH OpraHM3Ma U ee OTHOCHUTE/IBHOTO XapaKTepa»

Pa3gen 7. Bo3HUKHOBeHHE
Tema 7.1.

Y pa3sBUTHE )XM3HH Ha 3emiie

CopepxaHue yue0HOro Marepuasa

3apoxpaeHue

HOHaquble rpeacTaB/I€HUA O 3apOXKAE€HHUH KU3HU. HaqubIe TUroTe3bl BO3HUKHOBEHNS >KI3HU

H Ppa3BUTHUE )KXU3HU

Ha 3emse: abuoreHe3 W TaHcHepMus. XWMHUYecKas SBOMIONMA. AOWOTeHHBIM CHUHTE3

N | flee

OK 01, OK 02,
OK 04
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OpraHWYeCcKWX BeIeCTB W3 HeOpraHuvecKux. OKCIIepUMEHTa/JbHOe TOJATBepKIeHue
XUMHUUeCKOH 3Bosirolivi. HavasibHble 3Tarsl 6uooruueckoi spostold. ['urotesa PHK- mupa.
dopmMmrpoBaHre MeMOPaHHBIX CTPYKTYDP ¥ BO3HUKHOBEHHE MPOTOK/IEeTKHU. [1epBble KIeTKU U UX
3BOJIIOLIMsL. POPMHUPOBaHME OCHOBHBIX TPYIII )KUBBIX OPraHK3MOB.

Pa3BuTue >xu3HU Ha 3emsie 1O 5paM U mepuogaM. Karapxeil. Apxeiickas U NMPOTepO30HCKast
opbl. Ilajmeo3oiickasi 3pa U e€ TMepUO/bl: KeMOpPUNCKUM, Op/JOBUKCKUM, CHUTYPUMCKHUH,
[IeBOHCKUM, KaMeHHOYTOJIbHbIM, NepMCKuM. Me3030lcKas 3pa U eé nepuofbl: TPUACOBBIM,
IOpCKUM, MesioBoM. KaliHo30lcKasi 3pa W €& Tiepuo/ibl: TlaJleOreHOBbIM, HeOTreHOBbIH,
aQHTPOMNOT€eHOBBIM.

CamocronaTebHast pabora odyuaromuxcsa Ne7
Pa3paboTKa JIeHThl BpeMeHH BO3HUKHOBEHMSI U PAa3BUTHS )KU3HU Ha 3emJie

Tema 7.2.
Cucrema opraHu4eckoro
mupa. IIpoucxoxgenue

CopepxaHue yueOHOro MaTepuasia

Cucrtema OpraHMYeCcKOro Mupa KakK OTpakeHue 3BOJOLMU. OCHOBHBIE CHUCTeMaTUueCcKue
Ipynnbl OpPraHM3MOB. XapakKTepuCTHKa KaMMaTra M TreojioTHYecKux rpoieccoB. OCHOBHbIe

yeI0BeKa — 3Tarbl BOIOLIMN PACTUTETBHOTO M )KUBOTHOTO MUpa. ApoMOP(03bl Y pacTeHHH U KUBOTHBIX.
aHTpOIOreHe3 [TosiBieHue, paciBeT ¥ BBIMUPAHKE TPYIII KUBBIX OPTaHU3MOB.
OBOJMIOLIMS YesloBeKa. AHTPOIIOJ/IOTHSI KakK HayKa. Pa3BUTHe TIpe/iCTaB/IeHNH O TIPOMUCXOXKAEHUU
yesioBeKa. MeTozibl M3yueHusi aHTporioreHe3a. CXO/CTBa U Pa3/iduMsl uesioBeKa U KUBOTHBIX.
Cucrematuueckoe TIONIOKeHWE uesioBeKa. /[IBKyique cuibl ((akTopbl) aHTpOIOreHesa.
HacriencTBeHHasi WM3MEHUYMBOCTh W eCTeCTBeHHBIM 0TOOp. OOLjecTBeHHbIM 00pa3 »KU3HM,
W3TOTOBJIEHNE OPYAUH TPYZa, MbILIIEHUE, Peyb.
CamocTosTe1bHas pabora o0yuarommxcsi Ne8
Pa3paboTKa JIeHThl BpeMeHH MPOUCXO0XK/IeHHs UeioBeKa
Tema 7.3. Copep>kaHue yueOHOro MaTepuasia

OcHOBHbIEe CTaJUU
IBOJIIOI[UH Ye/TI0BeKa

OcHOBHbIE CTaZIMM U BETBY 3BOJIIOLIUM UeioBeKa: aBCcTpasonuTeku, UenoBek ymernsiii, YenoBek
npsaMoxojsaiui, YenoBek HeaHJepTanbCKuW, YenoBeK pa3yMHbIM COBPEMEHHOrO THIIA.
Haxo/iKu McKoraeMbIX OCTaHKOB, BpeMsi CyI[eCTBOBaHHsl, 00/1acTh pacrpocTpaHeHus, 00BEM
T'OJIOBHOTO MO3ra, 00pa3 >KU3HH, OpPYAUSI.

YenoBeueckre pacbl. OcCHOBHble OObllIMe pachkl: eBporeouHasi (eBpasuiickasi), Herpo-
aBCTpajionjHasi  (3KBaTopuasjbHasl), MOHIOJIOWJHas (a3uaTrcko-aMepuKaHCKas). YepTsl
MIpUCIIOCOO/IEHHOCTH  TIpeJiCTaBUTe/Iell YesloBeUeCKMX pac K YCAOBUSIM CYI[eCTBOBaHMS.
EnnHCTBO yenoBeueckux pac. Kpurrka pacusma

IIpakTHueckoe 3aHaTHe Ne9 (Ha BEIOOp MperioiaBaTesisi)
«Bpems 1 yTH paccesieHus1 yesioBeKa 10 TJIaHeTe»
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win «I[Ipucnocob/eHHOCTs YeroBeKa K Pa3HbIM YCJIOBUSIM Cpefibl. BimsiHue reorpaduueckoit
cpeZibl HA MOP(OJIOTHIO U (PU3MO0JIOTHIO YesloBeKa»

Pa3pen 8. OpranusmMel ¥ OKpy)Xaromiasa cpeia 3 OK 01, OK 02,
Tema 8.1. Co/iep)kaHue yue0HOro MaTepvasa 1 OK 04, OK 07
JKO0/1I0rus JKoJIorTHs KakK HayKa. 3a/laud U pas3fesibl 3KOJOTUUA. MeTo/ bl 5KOJIOTHYeCKUX KCC/Ie0OBaHUMN. 1

Kak Hayka. Cpejpl OKoJ/IoTHUeCKOe MUPOBO33peHHe COBpeMeHHOro uenoBeka. Cpefbl 0OWTaHHS OpPraHHW3MOB:
JKM3HU. BO/IHasl, Ha3eMHO-BO3/IyIlIHasl, TIOUBEHHAsl, BHYTPH OpPraHuW3MeHHas. JKojoruueckue (hakTopsbl.
JKoJIorHuecKue Krnaccudukaiusi skonorudeckux ¢GakTopoB: abMOTUUYECKHe, OMOTUUYECKHe W aHTPOIOTeHHBIe.
(dakTopsI HeiicTBue 95KojorHUYecKMX (PAKTOPOB Ha OpraHu3Mbl. AOuUOTHUeCcKHe (aKTOphl: CBeT,
Temreparypa, BAaKHOCTb. ®Dotomepuogusm. IIpucnocobneHusi OpPraHU3MOB K [I€MCTBUIO
abrotruecknx GakTopoB. buonornueckue putMel. brotnueckue dhakropsl. Buibl 6M0THYECKUX
B3aUMO/IEMCTBUIM: KOHKYDEHLMsl, XWI[HMYecTBO. [lapasuTusMm, MyTyaaus3M, KOMMEHCaIu3M
(KBapTUPAaHCTBO, HAX/JIeOHMUECTBO), aMeHCaIu3M, HeHTpanu3M. 3HaueHWe OUOTUUYECKHX
B3aMMO/IENICTBUM JIJIsl CYIIIeCTBOBAHKMSI OPraHU3MOB B TTPUPOJHBIX CO00IIeCTBax
Tema 8.2. Cojiep)kaHue y4eOHOr0 MaTepUasia 2
JKoJIornuecKue JKosoruueckre  XapakTepUCTUKU  Tonyasiuu. OCHOBHble — TOKa3aTenu  TMOMyJ/ISILUM: 1
XapaKTepUCTHUKH YMCIEHHOCTb, TIJIOTHOCTb, POXKAAeMOCTb, CMEpPTHOCTb, TPHUPOCT, MUrpaius. JJrHaMuKa
MOMY/ISINU YKMC/IEHHOCTH TIOMYJISILIUU U e€ peryJsiiiusi
ITpakTnueckoe 3ausaTue Nel0 1
[ToacuéT MJIOTHOCTH NMONYJISILIWKA Pa3HbIX BUJOB PACTeHUN

Pa3zgen 9. Coo01iecTBa M 3K0/JI0rHYE€CKHEe CHCTEeMbI 10 OK 01, OK 02,

Tema 9.1. Cojep>kaHue yueOHOro MaTepuasia 2 OK 04, OK 07
Coob1ecTBa Coo011ecTBO OpraHu3MoB — OuorieHo3. CTPyKTyphl OHoLleHO3a: BHIOBasi, IPOCTPAHCTBEHHAs, 1 IIK°3.1
OpPraHu3MoB, Tpoduueckas (nmuiieBasi). Buabi-romuHaHThl. CBs3U B OHOLIEHO3e.

KOCHCTEeMbI OKoJyiorHUecKde CUCTeMbI (9KocucTeMbl). [loHsTHe 00 3KocucteMe U OHOreorieHo3e.
@DyHKI[MOHa/IbHble KOMIIOHEHTbl 3KOCHUCTEMbBI: TPOAYLIEHTbl, KOHCYMEHThI, peAyLIeHThI.
KpyroBopoT BelllecTB UM TOTOK SHePrUM B 3KocucTeMe. Tpoduyeckue (MUlleBble) YPOBHHU
9KocucTeMbl. [lumieBble 1ienmu U ceTH. OCHOBHbIE TIOKa3aTeld 3KOCHCTEMBI: OWoMacca,
MIPOAYKIMS. DKOJIOTUUeCKHe TUPaMUAbL: MPOJYKIUW, UHUC/IeHHOCTH, Ouomacchl. CBoOMCTBa
5KOCHCTEM: YCTOMUMBOCTb, CaMOperyisitiusi, pa3Butre. CyKieccus.
CamocTrosaTe/IbHasi pabora ooyuarommxcsa Ne9 1

*TIK ®I'OC CIIO npodeccuy Wi CreLyaabHOCTH JOJDKHbI ObITh OTPaykeHbI B COAEP)KaHUK yuebHOro MaTepuana

19




CocraB/ieHre cxeM KPyroBOpOTa BeIeCTB

Tema 9.2.
IIpupopHbIe 3KOCUCTEMBI

CopepxaHue yueOHOro MaTepuasa

[IpupogHble 5KOCHCTEMBbI. OKOCHUCTeMbl peK W 036ép. JKOCMCTeMa XBOWHOTO WU
IIIMPOKOTUCTBEHHOT O neca. AHTpOIIOTeHHbIe 9KOCHCTEMBI. ATPO3KOCHUCTEMBI.
Ypboskocuctembl.  buosornueckoe UM XO34WCTBEHHOE  3HaueHWe arpo3KOCUCTeM |
yp6o3kocucTeM. Buopa3HooOpa3ue Kak (akTop ycToMuMBOCTH 3KocucteM. CoxpaHeHHe
O1oJI0rMYeCcKOro pa3Hoobpasus Ha 3emiie

Tema 9.3.
Buocdepa -
rjio0abHas

KOoCHCTeMa 3eM/IH

Copep:xaHue yueOHOro MaTepuasia

Yuenue B. U. BepHajckoro o 6uocgepe. I'panuiibl, cocTaB U CTPyKTypa buocdepsl. KuBoe
BemlecTBO W ero ¢yHKuuu. OcobeHHOCTH Ouocdepbl Kak TI100aTbHOM  3KOCHUCTEMBI.
IuHamuueckoe paBHOBecMe U oOpaTHasi CBsi3b B Owocdepe. KpyroBopoThl BelecTB u
OroreoxrMHUeCcKre LUK/IbI 371IeMeHTOB (Yrepofa, a3ota). 30Ha/lIbHOCTb O6rocdepsl. OCHOBHBIE
6UOMBI CYIIU

Tema 9.4.
Bausinue
QHTPOMOTeHHBIX
(¢akropor Ha 6uochepy

IIpodeccuoHaIbLHO OPHEHTHPOBAHHOE Coep>KaHHe (Ccofep>KaHHe MPUKJ/IAHOT0 MOAYJIsA)

YenoBeuecTBO B Ouocdepe 3emsid. AHTpOTOreHHble M3MeHeHUsi B Guocdepe. I'mobanbHbie
skosoruueckre mpobiemel. CocyiecTBOBaHMe TIPUPOABI M yesoBeuecTBa. CoxpaHeHHe
6ropa3HoobOpa3susi Kak OCHOBa yCTOMUMBOCTH Ouocdepbl. OCHOBa paLMOHATBHOTO yTIpaB/IeHUs
TIPUPOHBIMH PECYPCAaMH U UX UCTO/b30BaHue. [loCTiKeHNst OMOIOTUY M OXPaHa TIPUPO/IbI

IIpakTnueckoe 3aHsaTHe Nell (Ha BBIOOD IperiogaBaTesis)

«OTX0bI TIPOU3BOJCTBA»

WU «KOJIOTMUecKUe acreKThbl MpoQecCOHaNbHOM 1eaTeTlbHOCTH
win «IIpodunakTika rpodeccruoHambHbIX 3ab0/1eBaHUI»

Wy «BausiHue MPoU3BOCTBEHHBIX ()aKTOPOB Ha OPraHM3M YesioBeKa»

Tema 9.5.
BivsHue conpaibHO-
KO0J/IOTHYECKHUX
¢akTopoB Ha 310poBbe
yesi0BeKa

ITpodeccHoHa/ILHO OPHEHTHPOBAHHOE CO/lep)KaHue (Co/iep)KaHue MPUKJ/IAJHOT0 MOAY/IsA)

310poBbe U ero cocTapsitolue. PaKTOphbl, MOMOXKUTENLHO M OTPULATE/IbHO BIIUSIOLIME Ha
OpraHM3M uejioBeka. IIpoOsieMa TeXHOTEHHBIX BO3ZIEHCTBUM Ha 370pOBbe UeIOBeKa
(371eKTpOMarHUTHBIE TI0JIsI, OBITOBAst XUMUsI, U30BITOUHBIE IIIYMbI, PaJUaliys U T.I1.). AJanTaius
opraHu3Ma uejioBeKa K (akTopaMm OKpyxKarwoiedd cpeabl. [IpuHLUIBI  (HOPMUPOBAHUS
3m0poBbecOeperatoiriero moseZieHus. Pusnyeckass aKTUBHOCTb W 3[]0pOBbe. BHoxuMuyeckue
acreKThl PAlJMOHA/ILHOTO MUTaHUS

JIaGopaTopHas padora Ne3

«YMCcTBeHHasi paboToCriocoOHOCTH»

win «BnusiHue abroTHueckux (akTOpPOB Ha YeloBeKa» (B KaueCTBe TPUITEPOB, CHIDKAFOLIUX
paboToCcrocoOHOCTh,  WMCIONB30BaTh  YCJIOBUSL  OCYILIECTB/IEHHS]  TPOodeCCHOHATBHOM
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| mestTesBHOCTH: 1IyM, TeMmepaTypa, hu3nuecKast Harpy3Ka v T.A.)

Tema 10.1.
Ceneknus
KaK HayKa M Nnponecc

Paspnen 10. Cesieknusi OpraHu3MoB, 0CHOBbI 0HOTEXHO0/I0THH

CopepxaHue yue0HOro Marepuasa

CenekLMsl KaK HayKa U MpoLliecCc. 3apoXKaeHue cejleKLUd U JoMecThKauus. Yuenue H. U.
BaBwioBa 0 1jeHTpax MHOroo0Opa3usi U TIPOUCXOXKAEHUs] KYJbTYPHBIX pacTeHuil. LleHTpbI
TPOMCXOXKEeHUs1 JOMalllHUX >XUBOTHbIX. CopT, mnopoga, wwramMm. CoBpeMeHHble MeTOZbl
ceseKIui. MaccoBbli U WHUBHAYa/lbHBbIA OTOOPBI B CEJIEKI[UM PACTeHUH U JKUBOTHBIX.
OrnieHKa 3KCTephbepa. bM3KOpOACTBEHHOE CKpelljuBaHWe — WHOpWAuHT. UwucTas IUHUS.
CkpellliBaHWe UMCTBIX JIMHWK. ['eTepo3uc, wiM TUOpWAHas cwia. HepojcTBeHHOe
CKpelliMBaHue — ayTOpuauHr. OTaanéHHas TUOpuAM3alus U eé ycrexu. VICKycCTBeHHbBIN
MyTareHe3 U TIOJiydeHUe TIONUIVIONMAOB. [lOCTH)KeHUs1 CesieKL[UM pacTeHWM, >KUBOTHBIX M
MHUKDPOOPraHHW3MOB

NN [l

Tema 10.2.
OCHOBBI O0MOTEeXHOJ/I0TUH

CopepxaHue yue0HOro Marepuasia

buorexHosorus Kak OTpacib IPOM3BOACTBA. ['eHHasg WHXKeHepus. OTalbl CO3[AHUSA
pekom6buHanTHOM [JHK u TpaHcreHHBIX opraHusMoB. KrerouHass uH)keHepusi. KieTouHble
KYJ/IBTYPBI. MUKpOK/IOHaIbHOE pasMHOKeHue pacTeHuH. Knonuposanue
BBICOKOTIPOJYKTUBHBIX CE/IbCKOXO35IMCTBEHHBIX OPraHM3MOB. OJKOJIOTHUYECKHMe U 3TUUecKHe
nipobsiemMbl. 'MO — reHeTHUECKH MOAMMUIIMPOBAaHHbBIE OPTaHU3MbI

Tema 10.3.
Buorexnosmornn
B )KM3HHU U npodeccun

IIpodeccuoHaIbHO OpHEHTHPOBAHHOE Cojiep>KaHHe (coAep>KaHHe MPHUKJ/IAHOT0 MOAYJIA)

OCHOBHbBIE HAIlpaB/IeHUs] COBPEMEHHON OHMOTEXHOJIOTHH B MPOGheCCUOHATLHON /1eATeTbHOCTH
yesioBeKa. Meto/ bl 61oTexHOa0ruu. OOBEKThI OMOTEXHOIOIMU. JTHKA OMOTEXHOJIOTHUYeCKUX
Y TeHeTUYeCKHUX 3KCIiepuMeHToB. [TpaBuia moucka U aHaau3a 6M03K0/I0rHUeCcKor HHhopMaruu
13 pa3IMUHbIX HMCTOUYHMKOB (HayuHass W yuyeOHO-HayuyHas JMTepaTypa, CpPeACTBa MacCCOBOM
nHbopMaluu, cetb VIHTepHeT U Ipyrue)

IIpakTHueckoe 3ansaThe Nel2
Keficbl Ha aHamM3 WHGOPMALIMM O HAYYHBIX /IOCTWKEHUAX B 00/1aCTH TeHeTUUYeCKUX
TeXHOJIOTMH, KJIETOUHOW WH)KeHEPHH, MTUITEBBIX OMOTEXHOJIOTHH.

IIpakTH4yeckoe 3aHATHE Nel3
3aluTa Keiica: npeficTaB/eHue pe3yabTaToOB pellleHus KeiicoB (BBICTYIITIEHHe C Mpe3eHTalei)

—

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

Pa3sgen 11. PenieHue KelcoOB B 00/1aCTH OMOTEXHO/10T MU

Tema 11.1.
BbuoTexHo/10ruMn
B NIPOMBILLI/ICHHOCTH

IIpodeccuoHaIbLHO OPHEHTHPOBAHHOE coAepkKaHHe (cofep)KaHHe MMPUKJ/IAJHOT0 MOJYJIA)

Pa3BuTHe TIPOMBIILJIEHHON OMOTEXHONOTUM U ee TIpUMeHeHWe B JXKM3HU uesioBeKa, TOWCK U
aHa/mM3 WHGOPMALUK W3 pa3/IMUHBIX MCTOUHWKOB (HayuHas W yueOHO-HayuHas JIUTepaTypa,
cpeZCcTBa MacCOBOW MH(oOpMaLuK, ceTh VIHTepHeT U Ipyrue)

N | &l

OK 01, OK 02,
OK 04, OK 07
TK 3.1
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ITpakTnueckoe 3ansaTue Nel14 1
Keiicbl Ha aHanu3 MHGOPMALMKM O Pa3BUTUM TMPOMBIIUIEHHOM OMOTEXHOMOTWM (110 MWUHH-
rpyImmnam).
IIpakTHueckoe 3ausaTue Nel5 1
3alura Keica: mpe/iCTaB/ieHHe Pe3ybTaTOB pelleHusi KeMCOoB (BBICTYIIJIEHUE C Mpe3eHTaLuen).
CamocrosTeibHas pabora ooyuarommmxcst Ne10 1
[oAroToBKa npe3eHTalMU J1/is 3allUThI Kelca.
CamocrosTesibHasi pabora odyuarormmxcs Nell 1
[ToAroToBKa Npe3eHTalMU f1/1s 3alllWThI Kelca.
ITpomexxyrouHasi arrecranus (auddepeHImPOBaHHBIN 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 ureH3uu
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

23



[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
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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.
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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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