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1. OBLLASA XAPAKTEPUCTUKA PABOYEN MPOrPAMMbI YYEEHOMN
AUNCUUNINHbI «BUONOIUsA»

1.1. MecTto pAucuMNUHbI B CTPYKType OCHOBHOW npod)eccuoHanbLHON
obpa3oBaTenbHOM NpPoOrpamMmbil

ObuweobpasoBaTenbHas aucuunnuHa bO.11 «Buonorus» sBnseTcs obsisaTenbHON
yacTblo 0obueobpasoBaTenbHOrO LMKNa obpasoBaTenbHOM MporpamMmmbl B COOTBETCTBUMM C
®roC CrO no npogeccum 29.01.34 OnepaTtop 060pyAOBaHMS LWBENHOrO Npom3BoacTBa (Mo
BMAAM).

1.2. Uenu n nnaHnpyemblie pe3yrnbTaTbl OCBOEHUSI QUCLUMNSIUHDbI.
1.2.1. Uenwu n 3agauv oUCLUUNMNUHBbI.

CopepxxaHne nporpammbl 0bLleobpasoBaTenbHon aucuunnuiel BA.11 Buonorus
HanpaBneHo Ha OOCTWKeHMEe pe3ynbTaTOB €€ M3YYeHWst B COOTBETCTBMM C TpeboBaHUSMMU
ProC COO c yyeTtom npodeccmoHanbHom HanpaesneHHoctn ®rOC Cl10O.

LleJ'Ib n3yyvyeHna OucunniinHbl «buonorusa» Ha ©0asoBoM ypoBHE — OBllageHue
O6y‘-IaI'OLL|,I/IMI/IC$| 3HaHNAMMN O CprKTypHO-beHKLI,I/IOHaJ'IbHOIZ opraHm3aunn >XmMBbiX CUCTEM
pa3HOoro paHra un np|/|06peTeH|/|e yMeHI/IIZ MCNonb30oBaTb 3TN 3HAHUA ONA rPAaMOTHbIX OEencTBuin
B OTHOLLEHMM OO BHEKTOB XXNBOW npunpoabl N peeHnd pa3nnyHbiX XXKN3HEHHbIX np06neM.

JlocTKeHne Lennm u3yyeHus aucumnnuHbl «Buonorms» Ha 6asoBoM  ypoBHe
obecneumBaeTcs pellueHMeM CreayroLmnx 3aaay:

1) ocBoeHMe 0By4aloLMMUCSH CUCTEMbI 3HAHWUIA O BMONOMMYECKUX TEOPUSIX, YYEHUSIX,
3aKoHax, 3aKOHOMEPHOCTSIX, rMnoTesax, npaeunax, CryXalux oCHOBON Ansi hopMUpoBaHKs
NpeacTaBneHnii 0 eCTEeCTBEHHO-Hay4YHOW KapTUHE Mupa, O MeTodax Hay4yHoro no3HaHus,
CTPOEHUM, MHOroobpasnm U OCOBEHHOCTSIX XKMBbLIX CUCTEM PAa3HOrO YPOBHS OpraHusauuu,
BblAAOLLMXCSA OTKPbITUSX U COBPEMEHHbIX UCCNEeAOBaHUSIX B Guonoruu;

2) dopmupoBaHne Yy 0Oy4aloWMXCs MNO3HaBaTelbHbIX, WHTENNEKTyanbHbIX U
TBOPYECKMX CMOCOGHOCTEN B MpoLecce aHanM3a AaHHbIX O NyTsX pasBuTUS B Guonorum
Hay4HbIX B3rnsOoB, MOEW M NOAXOAOB K M3YYEHMHO JKUBbIX CUCTEM pPasHOro YpPOBHS
opraHusaumu;

3) cTaHoBneHue y obyvatowmxca oblen KynbTypbl, (PYHKLUMOHANBLHOW rpamMoTHOCTH,
pasBUTME YMEHUN OOBACHATL U OLIEHMBATL SBIEHUS OKPYXKaloLLLEro Mypa XUBOW Npupoabl Ha
OCHOBaHMM 3HaHWI 1 ONbITa, NOSTYYEHHbIX NPU U3ydeHnn buonoruu;

4) dopmupoBaHue |y 0obOy4valoWMXCA  YMEHMW  WUAMOCTPUpOBaTb  3HAYeHue
OMOMNOrnMYeckMx 3HaAHUN B MPAKTUYECKON AEATENbHOCTM YEerioBeKa, PasBUTUN COBPEMEHHBLIX
MEANLMHCKUX TEXHOMNOMNA N arpobuoTexXHONOrmi;

5) BocnuTaHue yoexxgEHHOCTU B BO3MOXXHOCTM MO3HAHWS YENTOBEKOM XXMBOW NPUPOAbI,
HeobXxoaMMOCTN GEepexHOro OTHOWEHMS K Hen, COoBnaeHnss 3TUYECKMX HOPM npwu
npoBeaeHnn Bnonornyeckmx nccnegoBaHum;

6) OCO3HaHMEe LEeHHOCTM OMOoNorMyeckux 3HaHWW Ans  MNOBLIWEHWUS  YPOBHS
9KONOrMYECKON KynbTypbl, AN (POPMUPOBAHUSA HAY4YHOrO MUPOBO33PEHNS;

7)  NpUOBPETEHHBIX 3HAHWA W YMEHWA B MNOBCEOHEBHOM >KM3HU [ONs1 OLIEHKM
nocneacTBuii CBoen AeATEeNbHOCTM MO OTHOLLEHWIO K OKpyXatowen cpene, cobCcTBEHHOMY
340pOoBLI0, 060CHOBaHME 1 cobntogeHne mep npodunakTnki 3abonesaHui.



1.2.2. TMnaHupyemble pe3ynbTaTbl OCBOEHMA Y4eOHOM AUCUMNIUHLI B
cootBeTcTBMU ¢ PIOC CIMO n Ha ocHoBe PI'OC COO

O6wwme komneTteHuun (ganee — OK) n npodeccnoHanbHble komneteHumn (ganee — 1K)
OroC CIO B COOTHECEHMM C JIMYHOCTHBbIMKW, MeTanpeaMeTHbIMU U NpeaMeTHbIMU
pesynbTaTamn obyyeHuss 6asoBoro ypoBHs (ganee — MP6) ®rOC COO npeacTtaBneHbl B

Tabnuue:

Koa m HaumeHoBaHue HanmeHoBaHue npeaMeTHbIX
HaMMeHoBaHue JINYHOCTHLIX U pesynbtaTtoB (ProC COO)
OK, MK MeTanpeaMeTHbIX
(®roC Cro) pesynbTaTtoB (LIO, MP)
(Proc coo)
OK 01. B yacTtu TpyAoBOro Ymetb
Beibupate  cnocobbl BOCMUTaHUA: NP6 1. CdopmnpoBaHHOCTb
peLueHns 3apau - rOTOBHOCTb K TPyAY, 3HaHMA O MecTe ”  ponu
npoeccuoHanbLHoM 0CO3HaHME LLEHHOCTH Guonornm B cucteme Hay4HOro
[esATENbHOCTM MaCTepCTBa, TPYIOMIOBUE: 3HaHwus; yHKUMOHANbHON
NPUMEHUTENBHO K rPamMoOTHOCTM  YenoBeka  Ans
pasnuyHbIM - [OTOBHOCTb K aKTVBHOM peLleHns XU3HEHHbIX Npobnem.
KOHTEKCTaM. AEATENbHOCTU NP6 2. CdopmmnpoBaHHOCTb
TEXHOMNOTNYECKON n yMeHuUs packpbiBaTb
coumarnbHom cogepxaHve
HanpaBneHHOCT!, OCHOBOMOMAararoLLmx
cnocobHoCTb Ouonornyecknx  TEPMUHOB U
MHUUMKMpPOBATb, MOHATUN: XWU3Hb, KIleTKa, TKaHb,
nnaHnpoBaTb " opraH, opraHunsm, BMA,
CaMOCTOSTENbHO nonynauus, akocucTema,
BbIMOSHATD Takyo 61oueHos, 6rocdepa;
[ESITENBbHOCT: meTabonuam (0bMeH BeLLecTB
" npesBpalleHMe  3Hepruu),
= - VHTEPEC K pasfiniHbIM romeoctas  (camoperynsums),
chepam BuocuHTes 6enka, CTPyKTypHas
npodeccroHasibHoN opraHu3aumsi  XUBbIX CUCTEM,
AeATEeNIbHOCTH. OWCKPETHOCTb, CcaMoperynsuus,
MeTanpeameTHble camMoBOCMpon3BeaeHue
pe3ynbTaThbl OOJXKHbI (penpoaykuys),
oTpakaTh: HacneacTBEHHOCTb,
N3MEHYMBOCTb,
OBnapgeHune QHEepro3aBMCUMOCTb, pocTt n
YHUBepCcanbHbIMU passuTne, ypoBHeBas
yue6HbIMM opraHusauusi.
nosHaBaTeslbHbIMU NP6 3. CdopmupoBaHHOCTb
AENCTBUAMMU: yMeHus packpbIBaTh
a) b6asoeble rfosudveckue coaepxatne
delicmaus: OCHOBOMOMararoLLmx )
BGuonormyeckux Teopum "
- CaMOCTOSITENbHO rmnores: KNeTo4YHON,
copmynuposaTh n XPOMOCOMHOW, MyTaLMOHHON,
aKTyanuanpoBarhb 9BOJSIOLMOHHON, MPOUCXOXAEHUS

npobremy, paccmaTtpvBaTtb

XU3HUN N YeroBeka.

€e BCECTOPOHHE,; MP6 4. CdopmnpoBaHHOCTb
) yCTaHaBnMBaTH yMeHus packpbiBaTb
OCHoBoronarawLme
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CYLLECTBEHHbIN npu3Hak
unm OCHOBaHus ans

CpaBHEHWS,
Knaccudukaumm 7]
0600L1eHus;

- onpegensaTb uenu

AesTenbHOCTW,  3ajaBaTb
napameTpbl

" Kputepuu nx
AOCTMXKEHWS;

- BbIABNATb
3aKOHOMEPHOCTU "
NpoTMBOPEYUs B
paccmMaTpuBaeMbIxX
ABNEHUAX;

- - BHOCUTb KOPPEKTMBbLI B
nedatTenbHOCTb, oueHunBaTb
COOTBETCTBME pe3ynbTaToB
uendam, oueHumBaTb pPUCKU
nocneacTBui

0eaTenbLHOCTY;
6) 6a3osbie
uccriedosameribcKue
Oelicmeusi:

- BrnageTb HaBblkaMu
y4ebHo-
nccnegoBaTenbCKon 7]
NPOEKTHON [OeATerNIbHOCTU,
HaBbIKkaMu paspeLueHus
npobnew;

- BbIABNATb NPUYNHHO-
cneacTtBeHHble  CBA3U n
aKTyanm3ampoBaTtb 3apjauvy,
BblABUraTb runoTtesy ee

peleHuns, HaxoauTb
aprymeHTbl ans
AoKasaTenscrsa cBOUX
yTBEPXKOEHWUMN, 3apaBsatb

napameTpbl U  KpuTEpUU
peLleHus;

- aHanuanpoBsaTb
nonyyeHHble B xone
peLleHus 3agjauu
pesynbTaTbl,  KPUTUYECKU
oueHuBaTb nx
[IOCTOBEPHOCTb,

NporHo3npoBaTb

Nn3MeHeHne B HOBbIX
YCNoBUAX;

- paspabaTtbiBaTb NnaH
pelweHnss npobnembl ¢
y4yeToM aHanusa
nmetoLmxcs

Buornoruyeckme 3aKOHb! "
3akoHomepHoctn (. MeHpens,
T. MopraHa, H.N. Basunoea, 3.
"ekkens,

. Mionnepa, K. bapa), rpaHuLbl
MX MNPUMEHUMOCTU K IKMBbIM
cuctemam.

MP6 5. lMpuobpeTeHne onbiTa
NMPUMEHEHMST OCHOBHbLIX METOA0B
Hay4Horo no3HaHus,
ucnomnb3yemblx B Buonoruu:
HabnogeHns

n onucaHna XMBbIX CUCTEM,
npoueccos n SABNEHUN;
OopraHunsauunm n npoBeaeHunA
BGuornornyeckoro OKCMNEPUMEHTA,
BblABMXXEHUA rmnoTes,
BblABIE€HNA 3aBUCUMOCTU MexXay

uccrieqyeMbiMM  BENUYMHaMU,
06bACHEHNA NONYy4YeHHbIX
pe3ynbTaToB

1 (OpMynupoBaHNs BbIBOAOB C
MCNomnb30BaHNEM Hay4HbIX
MOHATWI, TEOPUN 1N 3aKOHOB.

MP6 6. CdopmnpoBaHHOCTb
yMeHus BblAENATb
CYLLECTBEHHbIE NpU3HaKm

BMPYCOB, KINeTOK MNpOKapuoT U
9YKapuoT;  OLHOKMETOYHbIX WU
MHOIOKNeTO4YHbIX OpraHun3mMosB,
BUOOB, BuoreoLeHo30B "
3KOCUCTEM; 0COBEHHOCTH
npoueccoB obmeHa BeLlecTB U
npesBpaLleHnsa aHeprum B KneTke,
¢OoTOCUHTE3a, MNNAcTUYECKOro u
3HEpPreTM4eckoro obmeHa,
XeMOCuHTEe3a, MWUTO3a, Menos3a,
ONMOAOTBOPEHUS,, PpasBUTUA W
pa3MHOXEHWS,

VMHAMBUOYAINbHOIO pas3BuUTUA
opraHusma (oHTOreHesa),
GopbObl 32  CylLLleCTBOBaHue,
€CTECTBEHHOrO oTbopa,
BMA00Opa3oBaHus,
npmcnocobneHHocTH
OpraHusamoB K cpege obutaHus,
BMMSHMA KOMMOHEHTOB
3KOCUCTEM, aHTPOMOreHHbIX
M3MEHEHNN

B aKocmcTemax CBOEeN
MECTHOCTH,

KpyroBopoTa BELLECTB n
npespalleHune 3Heprum B
Guocgepe.

MP6 7. CdopmMnpoBaHHOCTb

YMEHUA NPUMEHATb NOoNy4YeHHble
3HaHNA ana 00bsICHEHNSA




mMaTepuanbHbIX "
HemaTtepuarnbHbIX
PECypCoB;

-  ymMeTb  MepeHOCUTb

3HaHNA B MNMO3HaBaTEJIbHYIO
N NMPaKTU4eCKyr obnactn

X13HeOesTeNbHOCTY;
- yMeTb MHTerpupoBaTtb
3HaHWA u3 pasHbIX

npeameTHbIX obnacTei;

- BblABUraTb HOBble wnaewn,
npegnaratb OpuUrMHasbHble
noAaxodbl U peLleHus.

ounonorn4yeckmnx
ABNEHUN, ans NPUHATUS
NpaKkTU4YecKnx peLleHuni B
NnoBCceHEBHOW XWU3HU

npoueccos Mu

c uernbto obecneyeHus
6e30nacHOCTU CBOEro 340pOBbS
" 3[10pOBbS OoKpyXatoLwmnx
niogen, cobnogeHns 340poOBOro
obpasa >XM3HN, HOPM FPaMOTHOrO
noBefeHUss B OKpyXalLllen
NPUPOAHON cpede; MNOHUMaHue
HeobXoAUMOCTU UCMNOSIb30BaHNUSA
OOCTWXEHUN COBpPEMEHHON
Oovonornn n GuotTexHonornn onsd
paLunoHanbLHoro
NPMPOLONONb30BaHUS.

NP6 8. CdopmnpoBaHHOCTb
yMeHus peluatb Guonornyeckue
3agauu, COCTaBNSATb
reHoTunM4eckme CXEMbI
CKpeLLMBaHUS

ans pasHbIX TUMNOB
HacnegoBaHuMsi  MPU3HAKoOB Y
OpraHM3mMoB, COCTaBNSATb CXEMbI
rnepeHoca BELIECTB U 3Heprum B
aKkocuctemax (UenuM  nuTaHus,
nuLLEBbIE CETH).

MP6 9. CdopmnpoBaHHOCTb
YMEHUIN KPUTUYECKN OLIeHMBATb
MHpopmMmauno  BUonorn4yeckoro
cogepxaHus, BKITHOYAIOLLLYIO
nceBOOHAay4yHble  3HaHWA  ©3
pasnnyYHbIX WMCTOYHMKOB
(cpenctBa MaccoBOM
WHopmaumn, Hay4Ho-
nonynsipHble Martepuarnbl);
WHTEPNPETUPOBaTb  3TUYECKUE
acnekThbl COBPEMEHHbIX
uccnegoBaHuin B Guonoruu,
MeanunHe, OnotexHonorum;
paccmaTtpuBaTb rnodanbHble
aKonornyeckue npobnemsl
COBpPEMEHHOCTH, (OPMMPOBATb
rno OTHOLLUEHUIo K HUM
COOCTBEHHYIO NO3ULHNIO.

MP6 10. CdopmnpoBaHHOCTb
YMeHUI co3naBaTb COOCTBEHHbIE
NMMCbMEHHbIE " YCTHbIE
coobLeHus Ha OCHOBe
Guonoruyeckon MHdopmauun us
HEeCKOMNbKUX WUCTOYHUKOB,
rpamoTHO ncnonb3oBaTtb
NMOHATMIHBIN annapat Guonormu.

OK 02.

Wcnonb3oBaTb
COBPEMEHHbIE
cpeacTea

NOUCKa,

JInyHoOCTHBbIE pesynbTaThbl
AOMXKHbl OTpaxaTb B 4YacTu:
LeHHOCTW Hay4YHOro No3HaHus:

-ChOpPMNPOBAHHOCTb

MP6 1. CdopmMnpoBaHHOCTb
3HAaHWA O MecTe W  ponu
6uonorMm B CUCTEME Hay4HOro
3HaHuS; YHKUNOHANLHOM
rPamMOTHOCTW  4YeroBeka  Angd




aHanusa MUPOBO33pEHUS, peLUeHns XXU3HEHHbIX Npobrem.
COOTBETCTBYIOLLENO
" WHTepnpeTaumm ytoul NP6 7. CdopmnpoBaHHOCTb
MHEO COBPEMEHHOMY YPOBHIO Pa3BUTUS]
pmaumm N YMEHUS NMPUMEHSTb MOSTyYEHHbIEe
HayKu 1 OOLLEeCTBEHHON NPaKTUKMK,
3HaHUA ans 00bACHeHUs
N MHOPMAaLMOHHbIE OCHOBaHHOro Ha AManore o MECKUX NpoLeccoB 1
TEXHO0rMm ans KynbTyp, cnocobcTByOLErO _
ABMNEHUNA, ans NPUHATUS
BbINOMHEHNsT  3agad OCO3HaHMI0O CBOEro MecTa B NPAKTMUSCKMX peLLeHMii 5
npogeccuoHansHomn NOJSIKYNLTYPHOM MUpE. NOBCEAHEBHON KM3UW © LIeNbio
€eATENbHOCTH
A MeTtanpeameTHble pe3ynbTaTbl obecneyeHus BesonacHocTH
OOJKHbI OTpaxaThb: CBOEr0 300pOBbS U 340pOBbS
OKpY>atoLLmnxX nogen,
OsnageHune yHMBEpCanbHbIMU %yx( H 6ﬂ
cobnogenns 3gopoBoro obpasa
y4eOBHbIMU nosHaBaTenNbHbIMY
R — XKN3HW, HOpM rpaMoTHOro
’ NMoBedEeHUS B  OKpYXaloLlen
B) paboTa ¢ uHcpopmaumen: nNpupoaHOM cpede; NoHWMaHue
BNANETh HABLIKAMA MOMYYEHMS HeobXoOUMOCTM MUCMNONb30BaHUS
I/IHCbOSMaLWIVI y OOCTWKEHWN COBpPEMEHHOM
ovonornn n 6uotexHonornn ons
M3 WCTOYHUKOB pasHbIX TWMOB, PaLWOHaNbHOro
CaMOCTOSITENbHO  OCYLLECTBAATH NPUMPOAONONbLE30BaHUA.
MOMCK, aHann3, CUCTEMATU3ALMIO | Hos 10 ChOPMMPOBAHHOCTb
W VHTepnpeTauuio uHdopmaumu YMeHUn co3faBaTtb COBCTBEHHbIE
pasnuMyHblX BMAOB U  hopm MUCbMEHHbIE " YCTHble
npeacTaBneHus; coobLeHmns Ha OCHOBE
Buonormnyeckon nHdopmaummn uns
- ouenmsatb  [OCTOBEPHOCTL, oy onpkinx NCTOYHUKOB
NEernTMMHOCTb UHpopMaLnn, rPAMOTHO MCMONb30BATL
ee COOTBETCTBME MPaBOBbIM M | MOHATUNHLIN annapat Guonoruu
MOparnbHO-3TUYECKMM HOpMaMm
OK 04. JInyHOCTHbIE pe3ynbTaThbl NP6 5. MpuobpeTeHne onbiTa
3(*)(*)6KTVIBHO OOJMKHbI oTpaxartb B npnMmeHeHna OCHOBHbIX MeTOo40B
9 - Hay4YHoro Nno3HaHwus,
B3avMonencTeosarh v HasTh: LiSHHOGTH hayHmoro MczonbsyeMblx B  Ouonorum:
paborare rosHanyis: OCO3HaHM? HabngeHnst 1 onucaHns )KI/IBbI);
LleHHOCTH Hay4HOM

B KOJlNeKkTnBe

M KOMaHAae.

[esATENbLHOCTU, TOTOBHOCTb
OCYLLECTBMATbL  MPOEKTHYHO
" nccnenoBaTenbCKyo
AeATENbHOCTb
WHOUBMAYaNbLHO n B
rpynne.

MeTanpeameTHble
pe3ynbTaThbl OOIMKHbI
oTpaxarb:

OnageHune
YHUBepcarnbHbIMM
KOMMYHUKaTUBHbIMM

OEeNCTBUAMMN:

0) COBMeCTHas
0eATenbHOCTb:

- noHMmaTb "
Mcnonb3oBaTb
npenmMyllecTsa KoMaHOHON
[ MHAMBMAYanbHON
paboThbl;

CucTem, npoieccos u“ SABMNEHUN;
OopraHunsauunmn n npoBeaeHunA
Guonornyeckoro SKCNEPUMEHTA,
BblABMXXEHUA rmnoTes,
BblABII€HNA 3aBUCUMMOCTU MeXay

ncecnegyemMbimMu BENUYMHaMW,
06bsICHEHNS NONyYeHHbIX
pes3ynbTaToB n
(opMynupoBaHMs BbIBOOOB C
Mcrnonb3oBaHeM Hay4HbIX

NOHATUIN, TEOPUIN N 3AKOHOB




- NnpuHUMaTb uenun

COBMECTHOWN

NesTenbHOCTH,
OpraHn3oBbLIBaTb "
KOOpAnHMpOBaTb AENCTBUS
no ee JOCTUXKEHUIO:
COCTaBnsATb nnax

OencTBui, pacnpenendatb
ponuM C Yy4eTOM MHEHUN
YYaCTHMKOB obcyxaaTb
pesynbTaTtbl  COBMECTHON
paboTbl

OK 07.

CopgewncTteoBaTtb
COXpaHeH1Io
OKpy>KalLLlen cpefbl,
pecypcocbepexeHunto,
NPUMEHSATb 3HaHWUs1 06
NU3MEHEHUN KnumaTa,
NPUHUUMbI
OepexnmBoro
Npon3BOACTBA,
3a(ppeKTMBHO
[encTBoBaTb B
ype3BbIYaNHbIX
cuUTyaumsix

JINYHOCTHbLIE pe3ynbTaTtbl
AOJXHbI oTpaxaTb B
yacTtu: JKOoJ1orm4yeckoro
BOCNUTaAHUA:

- ChOpPMUPOBAHHOCTb
SKOMOMMYECKON  KynbTypbl,
NnoHMMaHue BNNAHUS
coumanbHO-3KOHOMNYECKNX
NMpoLecCcoB Ha COCTOSHUE
NpMpPOOHOM U coumarnbHON
cpegbl, OCO3HaHue
rnobanbHOro  xapaktepa
3KOMorMyecknx npobnem;

- nnaHmpoBaHve "
OCyLleCTBMeHne OencTBun
B OKpyXarwLlien cpefe Ha
OCHOBE  3HaHuA  ueneu
yCTONYMUBOro passuTUA
YernoBeYyecTBa;

- aKTMBHOe  Henpudatune
OencTeum, NPUHOCALLNX
Bpe OKpyxatoLlen cpeae;

- YMeHue MporHo3nposaTtb
HebnaronpusaTHble
aKorormyeckne
nocreacTBus
npeanpyHMMaembIx
AencTBui, npegoTepalwaTb
nx;

- paclmpeHue onbITa
neaTenbHOCTH
3KONornyeckom
HanpaBieHHOCTH.

MeTanpegmeTHble
pesynbTaThl
oTpaxarb:

JOJIDKHbI

OBnapgeHune
yHuBepcanbHbIMU
KOMMYHUKaTUBHbIMU

MP6 5. lMpuobpeTeHne onbiTa
NMPUMEHEHMST OCHOBHbLIX METOA0B
Hay4HOro No3HaHwus,
ucrnonb3yemblx B 6Guonoruu:
HabM4EeHUsT U OMUCaHUS KUBbIX
CUCTEM, MPOLIECCOB U SABMEHUN;
opraHusaumm U1 nNpoBeAeHus
BGMOMNOrMYeckoro 3KCNepMMEHTA,
BbIOBWKEHUS rmnoTes,
BbISIBITIEHWNS1 3aBMCMMOCTU MeXay

ncenegyemMbiMum BenM4nHamu,
obbsACHeHUS NoNy4YeHHbIX
pes3ynbLTaToB 7
¢dopMynMpoBaHNs BbIBOAOB C
MCNoNb30BaHNEM Hay4HbIX
NOHATUIN, TEOPUN N 3AKOHOB.

MP6 6. CdopmnpoBaHHOCTb
yMeHusl BblAENATb
CYLLLECTBEHHbIE NpU3HakKu

BMPYCOB, KINeTOK MNpoKapuoT U
9YKapuoT; OLHOKMETOYHbIX WU
MHOFOKINETOYHbIX  OpPraHW3moB,
BUOOB, BuoreoLeHo30B "
3KOCUCTEM; 0COBEHHOCTH
npoueccoB obmeHa BeLllecTB u
npeBpaLleHns 3Heprnn B KreTke,
(OoTOCUHTE3a, MNNAcTUYECKOro u
3HepreTM4eckoro obmeHa,
XeMOCuHTEe3a, MWUTO3a, Menos3a,
ONMOAOTBOPEHUS,, PpasBUTUA W
pa3MHOXEHWS,
VMHOMBUOYAINbHOIO pas3BUTUSA
opraHusma (oHTOreHesa),
Gopbbbl 32  CylleCcTBOBaHWe,
€CTECTBEHHOrO oTbopa,
BMA00Opa3oBaHus,
npucnocobneHHocTH
OpraHusamoB K cpege obutaHus,
BMMSIHUSA KOMMOHEHTOB
3KOCUCTEM, aHTPOMNOTreHHbIX
M3MEHEHUA B  3KOCUCTEMaXx
CBOEW MECTHOCTW, KpyroBopoTa
BELLeCTB n npespaLlieHve
aHeprun B Brnocdepe.

NP6 7. CdopmMnpoBaHHOCTb
YMEHNS NPUMEHATb NOMyYeHHbIE




OEeNCTBUAMMU: 3HaHuS ana 0b6bACHEHUS
5 GUoMnorMyecknx npoLeccoB U
) COBMECTHaA SIBMEHUN, ans NPUHATMSA
AEATENBbHOCTD! MPaKTUYECKNX peLueHunit B
) HOHMMATL " NMOBCEAHEBHOW »W3HW C LEnblo
NCMONB30RATL obecneyeHus ©6e3onacHocTH
. CBOEro 300pOBbsi U 340pPOBbS
npemmMyLlecTsa KomMaHOHON OKpyXaloLLMX nionei
" MHAMBUAYATEHOU cobriofeHns 300poBoro obpasa
paboTbl; KU3HK, HOPM rpaMoTHOro
) NPUHUMATh Lenu noBeaeHus B OKpyxawowen
COBMECTHOI npupoaHoOn cpene; MNoHMMaHue
CATENBHOCTH HeoOX0AUMOCTUN UCMONb30BaHUS
A ’ JOCTVKEHUN COBpPEMEHHON
OpraHusosbiBaTh . " Oovornornn n GuotTexHonornn ons
KoopAnHMpOBaTb AENCTBUS PaLMOHANBHOTO
no ee AOCTKEHNIO: NpMPOOONoNb30BaHUS
COCTaBNATb nnax
OEeNCTBUA, pacnpenensatb
ponn C Yy4eToM MHEHMI
y4aCTHUKOB ob6cyxnatb
pesynbTatel  COBMECTHON
paboTbl
MoarotoBka 7] 3HaTb
obcnyxueaHue
maeﬁ};oro - OcHoBHble Bronornyeckne NPUHLMMLI, CBSI3aHHbIE CO CTPOEHUEM U
ABTOMATUYECKOMO WM NMPOUCXOXAEHNEM TEKCTUIbHBLIX BOSIOKOH (HaTyparbHble — XJIOMOK,
MONYABTOMATUYECKOFO LIEepCTb, LWENK; CUHTETUYECKUE), MX BUONOrMYeckuMy CBOMCTBAMMU
(annepreHHocTb, cnocobHOCTbL K Guoaerpagauun, BOCNPUNMYMBOCTb
obopyaoBaHus,

obopynoBaHus  Ans
BMNaXXHO-TENMoBown

06paboTkm ans
npou3BoacTBa
M3genun n oagexabl n3
TEKCTUNbHbIX
MaTtepuanos

MK 1.3 BbinonHaTtb
KOHTpOIb
COOTBETCTBUSA
3KcnnyaTauMoHHO-
TEXHONOrMYEeCKnX
napameTpoB
LLIBENHOrO
obopyaoBaHus

Bepnenue
TEXHOJOTMYECKOro
npouecca 006paboTkn
pertanen cpegHen
CINOXHOCTU BPYYHYIO U
Ha LIBENHOM
o6opynoBaHuw, Ha
aBTOMATUYECKOM UK
noslyaBToOMaTN4yeCKoM
obopygoBaHun  Ans
Nnpon3BOACTBA
n3genvii u oaexabl u3
TEKCTUIbHbIX
mMaTtepuanos

K MUKpOBManbHOM nopye) 1 BrMSHWEM 3TUX CBOMCTB Ha Ka4vecTBo,
CpOK cny6bl 1 TpeboBaHna k 0bpaboTke M3genun.

- OcHoBBbI akonornyeckon 6esonacHoOCTH, caHUTapHbIX TpeboBaHWi n
TUTMEHWYECKUX  HOPM,  MPUMEHUMbIX K  obpalieHuo ¢
GuonornyeckumMn pecypcamv W HaTypanbHblMW MaTepuanamu B
LUBEHOM MPOMW3BOACTBE: MpaBuna XpaHeHWs U1  MapKUPOBKW,
TpeboBaHNA K YTUNU3aUMW OpraHWYeckMx OTxodoB (0bpesku,
3arpsi3HéHHblE  TKaHeBble  OCTaTkM), Mepbl MO  OrpaHUYEHUo
pacnpocTpaHeHust 6Buo3arpsisHeHW B LieXY.

- bBuoxumunyeckne npouecchbl, BaxHble AN TEKCTUIbHOMO
NMpou3BOACTBa:  Mpouecchbl  rMagponu3a UM PepMeHTaTMBHOMO
BO3JENCTBUS Ha HaTyparbHble BOJOKHA (Hanpumep,
hepMeHTaTMBHAs 04YUCTKA, AEryMMUPOBaHWE LUerka), BrUsHUE
noTa, XWPOBbIX N GENKOBLIX 3arpsI3HEHU Ha CTPYKTYPY BOSOKHA U
agre3vto  NOKPbITUIA, MPUHLMMLI AEACTBUS aHTUOaKTepuarnbHbIX W
[e300pUPYHOLLMX MPOMMUTOK.

- OCHOBbI 3KOnorn4eckon 6e3onacHoOCTU u CaHUTapHbIX Tpe6OBaHMI7I
NPUMEHUTENbHO K pa60Te C O60pyﬂ,OBaHMeMZ BrnnaHne
opraHn4yeckmx OTNOXEHUI 1 MI/IKpOGI/IOJ'IOFVI‘-IeCKOFO 3arpA3HeHnda Ha
3KcnnyaTtauynoHHO-TEXHOJI0OrM4eckme napameTpbl MaLllnH.

YmeTb

- AHanuaupoBaTb Ouonormyeckme CBOWCTBa MaTepuanoB WU
nonydgabpukaTtoB ansg onpeneneHns nx NpurogHoOCT K 0opaboTke u
JKCnnyaTaumu: BbISBNATb Yy MaTepuarnoB CKMOHHOCTb K ycajke,
BUOMOpaXXeHNI0 WNWU  anfnepruyecknM peakumsM; Y4YuTbiBaTb 3TU
CBOWCTBa Mpu BbIGOpe WM, HUTEN, pexuma MoA4aYvM U HaCcTpovike
LIBEWHOro 060pyaoBaHuUs.

- MpyMeHATb 3HaHWS O TUIMEHE, CAHUTAPHbIX HOPMax M MpaBuax
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MK 21 0o6paboTkn  Ons  npegoTBpalleHUs  MopYM  MaTtepuanoB U
o pacnpocTpaHeHusi  OMOo3arps3HEeHUn:  BbIMOMHATb  CaHWUTapPHYIO
KoHTponuposatb
COOTBETCTBHE OYMCTKY W Oe3nHMEKUMI0 y3noB 000pyaoBaHWMsi, OpraHn3oBbIBaTb
npaBurnbHOE XpaHeHWe TKaHew U oTxodoB, cobnogaTe TpeboBaHUsA
NPOW3BOLACTBEHHOMY N .
no MHAMBWMAYyanbHOW 3awute U NpegynpexneHuo NepekpecTHOro
3aaHn0  pa3MepHbIX
3arpsA3HeHMs.
XapaKTepPUCTUK,
KayecTBa
MaTepu1arnos,
nonydabpukaTos
BbINOMHEHHbIX
onepaunmn

1.3 LUeneBble opueHTUpbI, hopMupyembie B npoLecce OCBOEHUA y4vyebHom
AUCLMNNUHbI, B COOTBETCTBUM C MporpammMmon BocnutaHmsa no npodeccun 29.01.34 Onepartop
o6opyaoBaHus LWBEVHOrO NPOM3BOACTBA (MO B1AaM).

0O603HauyeHne
LleneBble opueHTUpPLbI

LO 36 [eaTtenbHO BbipaXkaloLwwmnin No3HaBaTeNbHbIE MHTEPECHI B Pa3HblX NpeaMeTHbIX
obrnactax C Y4€TOM CBOMX MWHTEPECOB, CMOCOOHOCTEN, [OOCTKEHWUNA,
BbIGpaHHOro HanpaeneHus npodgeccroHanbHOro 06pas3oBaHUsA U NOArOTOBKM.

Lo 37 O6nagarowmn npeactaBneHMeM O COBPEMEHHOW Hay4yHOW KapTuUHe Mupa,
AOCTVXXEHUAX HAYKN U TEXHWKWU, apryMEHTUPOBAHHO BblpaXkaloLwuii NOHUMaHue
3HaYeHUs1 HaykM M TEXHOMOrMM Ans pasBUTUS POCCUICKOro obLliecTBa U
obecneyeHuns ero 6e3onacHoOCTu.

Lo 40 Mcnonbsylowun coBpeMeHHble cpeacTBa MOUCKa, aHanusa v uHTepnpeTauuu
WHdopMaUnM, WHMPOPMALMOHHBIE TEXHONMOrMM ANs  BbINOMHEHUSA 3agay
nNpodeCCUOHaNbLHON OEATENBHOCTHU.

LO 41 PasBuBaowWniA U MPUMEHSAIOWNA HaBbikKM HaAOMWAEHWUS,, HAKOMMEHUA WU
cuctemaTmsaumm (PakToB, OCMbICIIEHUSI OMbiTa B €CTECTBEHHOHAy4yHOM U
rymMmaHUTapHomn obnactsax No3HaHus, nccneaoBaTenbCKon "
npodeccuoHanbHon OeaTenbHOCTH
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2. CTPYKTYPA N COOEPXXAHWUE YYEEHOW AUCLUMIIUHDI

2.1. O6bem yuyebHOM AUCUMNIMHBI U BUAbI y4eOHOM paboTbl

Bua yye6GHoM paboThl Obwem B
Yacax
O61beM ob6pasoBaTesibHOW NPOrpamMmbl QUCLUMIIUHBI 72
BT u.
OcHOBHOe cogepxaHue 72
BT. Y.
TeopeTuyeckoe obydyeHune 48
npakTu4eckne 3aHaTusg 12
nabopaTopHble 3aHATUS -
MpoceccruoHanbHO-OpUEeHTUPOBaAHHOE cogepxaHue (copepxaHue i
npuKnagHoro moayns)
BT. Y.
TeopeTuyeckoe obyyeHmne 2
npakTu4eckne 3aHaTnA 10

NMpomexyToyHaa aTtrectaumsa B Buae auddepeHUnpoBaHHOro 3ayeTta

(2 cemecTp)
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2.2. Tematnyeckun nnaH n cogepxaHne y4ebHon ancumnnunHel «brnonorna»

Koabl
KOMNeTeHUUn,
HanmeHoBaHue CopepxaHue yyebHoro matepmana (0CHOBHOe U Npod)ecCUoHanbLHo- 061 hOPMUPOBaHNIO
pa3nernoB U Tem OpPUEeHTUPOBAHHOE), NPaKTUYECKNe 3aHATUA, NPUKIagHON Moaynb em KOTOPBIX
yaco
B cnocob6cTByeT
aneMeHT
nporpamMmbl
1 2 3 4
Pasgen 1. Buonorus kak Hayka. XKXuBble cUCTEMbI U UX OpraH1M3auums 2
Tema 1.1. CopgepxaHue y4ye6Horo matepuana 2 OK 01,
Buonorus B Buonorus — Hayka o xwuon npupoge. CBsA3n 6monornm ¢ obLecTBEHHbIMU, TEXHUYECKUMU U Lo 36,37,40,41
cucteme HayK. OPYrMMKM eCTEeCTBEHHbIMU Haykamu, dunocoduen, penurmen, 3TUKON, 3CTETUKON U NpaBOM.
Obuwas Pone 6uonorm B OPMMPOBAHMU COBPEMEHHOW HAY4YHOW KapTuHbl Mupa. Cuctema
XapakTepucTuka B1onormyeckmx Hayk.
XKU3HU .
MeToabl MO3HaHWS XMBOW Mpupodbl (HabniogeHue, 3KCMEPUMEHT, OMUCaHWE, U3MEpPEHWUe,
KnaccudukaLumsl, MoaenMpoBaHue, ctTaTucTnyeckas oobpaboTka AaHHbIX).
KuBble cuctembl (buocunctemsl) kak npegmeT usydeHns duonornn. OTAMYME XMUBbIX CUCTEM OT
HeopraHudeckon npupoapl. CBoncTea OMOCUCTEM U nX pasHoobpasue.
YpOBHM opraHunsauun 6UocucTem: MoONeKynsapHO-reHETUYECKUIA, KIETOYHBIN, OPraHU3MEHHbIN,
NonynsUMOHHO-BUOOBOW, 3KOCUCTEMHBIN (OMO - reoLleHOTUYECKNIA), BMocdEpPHbIV
Pasgen 2. Xumn4yeckun coctaB U CTPOEHUE KIEeTKU 8
Tema 2.1. CopepxaHue y4ebHOro marepmana 2 OK 01, OK 02, OK
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Koabl

KOMNeTeHUUn,
HanmeHoBaHue CopepxaHue yyebHoro matepmana (0OCHOBHOe U Npod)ecCUuoHanbLHo- 06b OPMUPOBaHNIO
pa3faenoB U Tem OpUEHTUPOBaHHOE), MPaKTUYeCcKNe 3aHATUSA, NPUKIAAHON MoAy b em KOTOPBIX
Yyaco
B cnocobcTByeT
3neMeHT
nporpamMmbl
1 2 3 4
o . 04
CTpyKkTypHO- Lintonormna — Hayka o kneTke. KnetoyHas Teopus — npumep B3anMOAENCTBUSA naen 1 hakToB B
YHKLMOHaNbHas Hay4yHOM MO3HaHuN. MeToadbl U3y4eHnUst KNeTku. LO 36,37,40,41
opraHmsaums .
KIETOK KneTka kak LlernocTHas )unBas cuctema. Tunbl KNeToK: aykapuoTnyeckas n npokapnotmyeckas
OcobeHHOCTM CTPOEHUsT NpokapuoTnyeckon kneTkn. KnetouHas creHka Oaktepuin. CTpoeHue
aykapuoTmdeckon KneTkn. OCHOBHbIE OTNNYMA PacTUTENbHOW, XXMBOTHOW U TPUBHON KNETKW.
[MoBEpXHOCTHbIE CTPYKTYpbl KMETOK — KreTovHas CTeHKa, [NIMKOKanMKC, WX yHKunN.
Mna3smatnyeckas membpaHa, ee CBOMCTBA U PyHKLNN.
Lintonnasma n ee opraHouagbl. OpgHomembGpaHHble opraHouabl knetku: JIC, annapat
Fonboxn, nusaocombl. [lonyaBTOHOMHbIE OpraHOMAbl KMNEeTKW: MWTOXOHAPWUW, nnacTuipl.
MpoucxoxgeHve MutToxXoHApPUA u nnactug. Bugel nnactua. HememGpaHHble opraHougbl
KNeTkn: puboCcoMbl, KNETOYHbIN LEHTP, LEHTPUONN, PECHUYKN, XKIYTUKN. PyHKUMM OpraHonaoB
KneTku. BkritoveHus.
Apopo — perynatopHbin UeHTp knetkn. CTpoeHuwe sfgpa: saepHas obornodka, kapvonnasma,
XpoOMaTuH, AApbILLKO. XPOMOCOMbI. TpaHCMopT BelwecTB B KreTke. HeknetoyHble dopmbl
XN3HN — BUpYChI. VicTopusa oTkpbiTa Bupycos (0. V. MiBaHoBckuin). OCOBEHHOCTN CTPOEHUS 1
XW3HEHHOro uukna BupycoB. bakrepuodaru. bonesHn pacTteHun, XMBOTHBLIX U YeroBeka,
Bbl3blBaeMble BMpycamu. Bupyc nmmyHogedmumta Yenoseka (BUY) — Bo3byauTtens Cll0a.
MpodunakTnka pacnpocTpaHeH1s BUPYCHbIX 3aboneBaHum
Tema 2.2. XUMUYECKMI COCTaB KIMEeTKU. XUMWUYECKME IMIEMEHTbI: MaKpPO3INEMEHTbI, MUKPOINEMEHTHI. 2 OK 01, OK 02, OK
XvMu4eckun coctas Boaa v muHepanbHble BewectBa. ®PyHKUMM BOAbI M MUHEparbHbIX BELLECTB B KIETKE. 04
knetkn. Bopa w MoppepxaHne ocmoTnyeckoro 6anaHca.
Jil anep L1O 36,37,40,41
MUHeparbHble
BelllecTBa TemMaTuKa NpakTU4ECKUX 3aHATUN
MpakTnyeckoe 3aHATHe Ne 1. «buonornyeckas ponb MMHeparbHbIX BELLECTB B obecneveHnn 2
XM3HeJeAaTeNnbHOCTM OPraHM3mMoB, NPosiBNeHUs aucbanaHca MrMHepasnbHbIX 3NIEMEHTOB.
Tema 2.3. CopepxaHue y4eb6HOro marepmana 2
Buonornyecku Benkn. CocTtaB n cTpoeHue 6enkoB. AMMHOKUCIOTbI — MOHOMEpPbLI 6enkoB. HezameHumbie n OK 01, OK 02, OK
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Koabl

KOMNeTeHUUn,
HanmeHoBaHue CopepxaHue yyebHoro matepmana (0OCHOBHOe U Npod)ecCUuoHanbLHo- 06b OPMUPOBaHNIO
pa3nernoB U Tem OpPUEeHTUPOBAHHOE), NPaKTUYECKNe 3aHATUA, NPUKIagHON Moaynb em KOTOPBIX
qal;:o cnocobcTByeT
aneMeHT
nporpamMmmbl
1 2 3 4
BaXXHble 3aMEeHVMble  aMWHOKMCMOTbl. AMWMHOKWUCIOTHBIA COCTaB. YpPOBHU CTPYKTypbl 6enkoBon 04
XUMUYECKMe MOneKynbl (NepBUYHasi, BTOPWUYHAs, TpETUYHAsi M 4YeTBEepTUYHAA CTPyKTypa). XuMudeckue LIO 36,37,40,41
coeauHeHus cBovictBa OenkoB. bBbuonorudeckune yHkuum Genkos. ®PepmeHTbl — Guonorvyeckme T
kaTanusaTtopbl. CTpoeHve depMeHTa: akTMBHbIN LEeHTp, cybcTpaTHas cneumdu4HOCTb.
KotepmeHTbl. ButamuHbl. OTnnunsa doepmMeHToB OT HEOPraHUYECKNX KaTannsaTopos.
Yrnesogbl: MoHocaxapuabl (rmioko3a, pubosa u gesokcupubosa), gucaxapuibl (caxaposa,
naktosa) M nonucaxapugbl (Kpaxmarn, rnuKoreH, uenmonosa). buonornyeckne dyHKUMK
yrnesogoB.  Jlunugbl:  Tpurnuuepuabl,  docdonunuabl,  ctepouabl.  mMapodunbHO-
rmapodobHble cBoncTBa. buonoruveckne dyHkumMm nunugos. CpaBHeEHWe yrneBoaoB, Genkos
N NUNUOOB Kak UCTOYHUKOB 3Heprun. HyknewuHosble kucnotbl: AHK n PHK. Hykneotngbl —
MOHOMeEpbI HyKneuHoBbIX kucnot. CtpoeHne n dyHkumm OHK. CtpoeHune n dyHkuun PHK.
AT®: cTpoeHne 1 pyHKLuUn
Paspen 3. XKusHeaeAaTenbHOCTb KNETKU 6
Tema 3.1. CopgepxaHue y4ye6Horo matepuana 2
O6MeH BellecTB U OO6mMeH BellecTB, uUnuM metabonuam. Accumunsauus (NnacTu4eckmii obmMeH) U AUCCUMUNALUS OK 01, OK 02, OK
npespalleHne (aHepreTmyeckuin obmMeH) — OBe CTOPOHbI eQUHOro npouecca meTtabonvama. Ponb 3akoHOB 04
3HEPIUN B KIETKe COXpaHeHUs BeLlecTBa W 9HEpruvM B MOHUMaAHUM MeTabonmama. Tunbl oOMeHa BeLLEcTB: LIO 36,37,40,41
aBTOTPOMHbLIA U reTepoTpodHbIN. Ponb depmeHToB B 0OMeHe BeLLeCcTB M NpeBpalleHun T
3Heprum B knetke. doTocuHTes. CBeToBad M TeMHOBad pasbl (PoTOCMHTEe3a. Peakuumn
doTocnHTEe3a. DPPEKTUBHOCTbL POTOCUHTE3A. 3HaUeHNEe POTOCUHTE3a ANS XU3HN Ha 3emne.
BnusiHue ycnoBuin cpefgbl Ha OTOCMHTE3 M CNOCOObLI MOBLILEHWS €ro NPOLYKTUBHOCTU Y
KynbTYpHbIX ~ pacTeHun. XeMOCuHTe3.  XemocuHTesupylwme OGaktepun.  3HadveHue
XEeMOCUHTEe3a ans XusHu Ha 3emne.
OHepreTuyeckuin obmeH B kneTke. PaclienneHne BELLECTB, BblAENEHNE N akKyMynvMpoBaHUe
3HeprMn B KneTke. OTanbl aHepretTudeckoro obmeHa. [nukonus. BpoxeHnve wn ero Buabl.
KucnopogHoe okucneHve, unm KrneTodHoe ApixaHue. OkucnutenbHoe cocthoprnmpoBaHue.
OdDEKTUBHOCTb dHEPreTMHeckoro obmeHa.
Tema 3.2. CopepxaHue y4eb6HOro matepuana 2 OK 01, OK 02, OK
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Koabl

KOMNeTeHUUn,
HanmeHoBaHue CopepxaHue yyebHoro matepmana (0OCHOBHOe U Npod)ecCUuoHanbLHo- 06b OPMUPOBaHNIO
pa3fenoB u TemM OpPUEeHTUPOBAHHOE), NPaKTUYECKNe 3aHATUA, NPUKIagHON Moaynb em KOTOPBIX
Yyaco
B cnocobcTByeT
anemMeHT
nporpamMmmbl
1 2 3 4
04
BuocunHTes benka. Peakumn wmatpmyHoro cuHTesa. [eHeTudeckas wuHgopmauma u  OHK. Peanusauus
reHeTU4eckon MHopmaunn B KreTke. 'eHeTn4eckuin Kog U ero cBoncTea. TpaHckpunuma — Lo 36,37,40,41
MaTpuuHbIn cnHTed PHK. TpaHcnsuma — 6uocuHTes G6enka. Otanbl TpaHcnauum. KognposaHue
amMuHokuncroT. Ponb pnbocom B GrocunHTese Gernka
TemaTuka NpakTU4eCKUX 3aHATUN
MpakTnyeckoe 3aHATMe Ne2. «PelweHne 3agad Ha onpegeneHve nocrnegoBaTeNlbHOCTH 2
HYKNEeoTna0B»
Pasgen 4. PasaMHOXeHMe u nHaMBuayanbHoe pa3sBuTMEe OpraHu3mMoB 8
Tema 4.1. CopepxaHue y4ye6Horo matepuana 2
XKU3HEHHbIN  LMKN KNeTouHbIN LMKN, WM KW3HEHHbIA LUMKN KneTkn. WHTepdasa u  muTo3. [lpouecchl, OK 01, OK 02, OK
KneTkn npoTekawwme B MHTepdase. Pennvkauma — peakums matpudHoro cuHtesda AHK. CtpoeHnue 04
XPOMOCOM. XPOMOCOMHbI Habop — KapuoTun. OunnouaHbid u rannouaHbin XpOMOCOMHbIE LIO 36,37,40,41
Habopbl. XpomaTtuabl. LiuTonormyeckme oCHOBbI Pa3MHOXEHWUS U MHAMBUOYANbHOIO pasBUTUSA
opraHmamoB. [eneHve knetkm — muTto3. Ctagmm muTosa. [lpouecchl, npoucxosiwune Ha
pasHbIX cTagusax mmutosa. buonornyeckun cmbicn mutosa. Nporpammupyemas rméens KNeTkn -
anonTo3s
Tema 4.2. ®opmbl CopepxaHue y4e6HoOro marepmana 2

Pa3MHOXeHUA
opraHn3moB

CDOprI pPa3MHOXeHnA OopraHn3MoB: becnonoe n nonosoe. Buabl 6ecnonoro Pa3MHOXeHnA:
aeneHne Haasoe U NnovykoBaHme oAHO U MHOIOKNEeTOYHbIX, cnopoo6pasoBaHMe, BeretatnBHoe
pa3MHOXeHune. MCKyCCTBeHHOG KINoHMpoBaHne opraHnM3moB, ero 3Ha4eHune ana cenexkuynn.

lMonoBoe pasmHOXeHue, ero otnunyusa ot Gecnomnoro. Mero3. Ctagum menosa. lMpoueccsl,
npoucxogswine Ha ctaguax menosa. [loBegeHne xpomocom B Menose. KpoccuHrosep.
Buonornyeckuit cmbicn u 3Ha4YeHne menosa. FameToreHe3 — npouecc obpa3oBaHNs MOMOBbLIX
KNETOK Y >XMBOTHbIX. lMonoBble xernesbl: CEMEHHUKM U AndHuku. OBpasoBaHMe M pasBuTUE
MonoBbIX KNeTok — ramMeT (cnepmartos3ouni, suLekneTka) — crnepMaTtoreHe3 UM OOreHes.

OcobeHHOCTH CTpOoEeHusa ANLEKNETOK U cnepmato3onaos. OI'IJ'IOD,OTBOpeHVIe. I'IapTeHoreHea

OK 01, OK 02, OK
04

LIO 36,37,40,41

16




Koabl

KOMNeTeHUUn,
HanmeHoBaHue CopepxaHue yyebHoro matepmana (0OCHOBHOe U Npod)ecCUuoHanbLHo- 06b OPMUPOBaHNIO
pa3nernoB U Tem OpPUEeHTUPOBAHHOE), NPaKTUYECKNe 3aHATUA, NPUKIagHON Moaynb em KOTOPBIX

Yyaco
B cnocobcTByeT
aneMeHT
nporpamMmbl
1 2 3 4

Tema 4.3. CopgepxaHue y4ye6Horo matepuana

WHavneuayanbHoe WHaomBnayanbHoe pasButue (oHToreHes). AMOpuoHanbHoe pa3BuTue (ambpuoreHes). OTtansbl 2 OK 01, OK 02, OK

pasBuTHe aMOpMOHaNBHOrO  pasBUMTUS Yy  MO3BOHOYHBIX  KMBOTHbIX:  ApoGneHue, racTpynauums, 04

OopraHmM3moB opraHoreHe3. NMocTtambproHansHoe pa3suTue. Tunbl NOCTAMOPUOHANBHOMO Pa3BUTUS: NPSIMOE, L0 36,37,40,41
HenpsMoe (NMYnHOYHOE). BrimsiHve cpefbl Ha pas3BUMTUE OpraHM3moB; akTopbl, CMOCOOHbIE R
BbI3blBaTb BPOXAEHHble ypoacTBa. PocT u pa3sutue pacTeHun. OHTOreHes LBETKOBOIO
pacTeHusi: ABOMHOE OMfoA0TBOPEHNE, CTPOEHME CEMEHN, CTaauN pasBUTUs
TemaTuka NpakTU4eCKUX 3aHATUN
Mpaktnyeckoe 3aHaTMe Ne3. «WH(ekunoHHble 3aboneBaHus M anugeMunm B UCTOPUK 2
YernoBeyecTBar.

Paspgen 5. HacnegcTBeHHOCTb U U3MEHYMBOCTb OPraHU3MOB 12

Tema 5.1. CopepxaHue y4ebHOro marepmana 2

3aKoHOMEepHOCTH MpeameTt n 3agaum reHetuku. Ponb uyutonormm v amMGpmonorMm B CTaHOBIIEHUU TFEHETUKMW.

HacneaoBaHuA Bknag poccumcknx u  3apybexHbIX Y4YeHbIX B pasBuTMe reHeTuku. MeToabl reHeTUuKM OK 01. OK 02. OK
(rmbpmoonoruyeckun, LUUTOreHeTUYECKNI, MOMEKYNSPHO-reHeTUYECKNIA). OcCHOBHbIE ' 04 '
reHeTMyeckne NoHATUs. [eHeTnyeckas CUMBOIKKA, UCMOMb3yeMasi B CXeMax CKpeLLBaHWM.

LO 36,37,40,41
3aKoHOMEpPHOCTM HacneaoBaHWs NPU3HAKoB, yCTaHoBMeHHble . MeHgenem. MoHornbpuaHoe
ckpewmBaHue. 3akoH eguHoobpasust  rMbpuaoB  nmepBoro  nokorneHus.  lMpaBuno
OOMUHUPOBaHUSA. 3akoH pacllennieHns npu3HakoB. [unotesa umcToTbl ramet. [lonHoe u
HenosniHoe JoMUHMpoBaHuWe. AnrnbpuaHoe ckpelmBanne. 3akoH HE3aBUCUMOIO Hacne oBaHNS
Nnpu3HakoB. LlMTOreHeTMyeckne OCHOBbI OUrMOPUOHOrO CKpewmBaHus. AHanuaupyroliee
ckpewmBaHue. Mcnonb3oBaHne aHanu3npyloLLero CKpewmBaHusa ans onpegeneHus reHotmna
ocobwm
TemaTuKa NpakTU4eCKUX 3aHATUN
Mpaktnyeckoe 3aHATHMEe Ned. «PeweHne 3agady Ha onpegeneHve  BepoATHOCTU 2

BO3HUKHOBEHNA HaAcneacCTBEHHbIX MNMPWM3HaAKoB nMNpun MOHO-, [Ou-, ﬂOJ'II/IFM6pI/I,EI,HOM n
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Koabl

KOMNeTeHUUn,
HanmeHoBaHue CopepxaHue yyebHoro matepmana (0OCHOBHOe U Npod)ecCUuoHanbLHo- 06b OPMUPOBaHNIO
pa3nernoB U Tem OpPUEeHTUPOBAHHOE), NPaKTUYECKNe 3aHATUA, NPUKIagHON Moaynb em KOTOPBIX
yaco
B cnocobcTByeT
aneMeHT
nporpamMmmbl
1 2 3 4
aHanM3npyloLLEeM CKpeLLMBaHUN, COCTaBNEHMNE FEHOTUMNYECKUX CXEM CKPELLUBaHUS»
Tema 5.2. CopepxaHue y4yebHOro marepuana 2
CuenneHHoe CuenneHHoe HacrnegoBaHue npusHakoB. Pabota T. MopraHa no cuenneHHOMY HacnegoBaHuo
HacrnegosaHve reHoB. HapylweHune cuenneHnsa reHoB B pesynbTaTe KPOCCUMHroBepa. XpPOMOCOMHasi Teopus OK 01. OK 02. OK
npu3HaKkoB HacneacTBEHHOCTU. [[eHeTUYeCKne KapThbl. ’ 04 ’
eHeTuka nona. XpPOMOCOMHOEe onpefeneHve nomna. AyTOCOMbl M MOSIOBblE XPOMOCOMbI. L0 36,37,40,41
"oMorameTHbIe 1 reTeporamMeTHble OpraHnamMbl. HacnegoBaHne NpnsHaKkoB, CLENMEHHbIX C NMOSIoM R
TemaTuka NpakTU4eCKUX 3aHATUN
Mpaktnyeckoe 3aHsaTMEe Ne 5. «PeweHve 3agady Ha onpegeneHve BEPOSATHOCTU 2
BO3HWKHOBEHWSI HacneACTBEHHbIX NPW3HAKOB NPW CLENSIEHHOM HacregoBaHUW, COCTaBeHUe
reHOTUMMUYECKUX CXEM CKPELLMBaHUSA»
Tema 5.3. CopgepxaHue y4ye6Horo matepuana 2
3aKoHOMEepHOCTK MameHuMBOCTb. Buabl M3MEHUMBOCTW: HEHACNeACTBEHHas U HacneacTBeHHasd. Ponb cpedbl B
N3MEHYMBOCTHU HeHacneaCTBEHHOW  M3MEHYMBOCTU.  XapakTepucTMka MOAUMUKALMOHHON  U3MEHYMBOCTM.

BapuaunoHHbIn psa 1 BapuaumoHHas kpusad. Hopma peakumu npusHaka. KonnyectBeHHble U
KayeCTBEHHbIE NMPU3HAKN 1 UX HOpMa peakummn. CBorcTBa MOANMMKALIMOHHON N3MEHYMBOCTMU.

HacnepncTtBeHHasi, Unn reHoTUnNnyeckas naMeH4YMBoOCTb. KoMOrHaTMBHas naMeH4YMBOCTb. Menos 1
NnofoBoMn npouecc — OCHOBa KOMOWHATMBHOM WN3MEHYMBOCTW. MyTaLI,I/IOHHaﬂ N3MEHYMBOCTb.
KJ'IaCCVI(bl/IKaLI,VIFI MyTaLI,VIVIZ reHHble, XPOMOCOMHbIE, TEHOMHbIE. YacrtoTta un NPUYNHbI MYTaLlMﬁ.
MyTareHHbIe (baKTOpr. 3aKOH romMonorny4ecKkmnx pPAOoB B HacneaCcTBEHHOW M3MEHYMBOCTU

H. . BaBunosa

HacnepncteBeHHble 3aboneBaHUsA 4denoBeka: reHHble OonesHu, 6one3Hn ¢ HacreaCTBEeHHOW
npeapacronoXeHHOCTbO, XPOMOCOMHble 6oneaHn. ComaTuyeckme U reHepaTUBHbIE MyTaLWW.
CrteonoBble knetku. lMpuHUMNbLI 340poBOro obpasa KWU3HW, AWarHOCTUKWU, MPOMMaKTUKN ©
rneyeHust reHetuyeckux 6GonesHel. MeamKko-reHeTM4Yeckoe KOHCYrNbTUpOBaHMe. 3HayeHue
MeONLMHCKOWN FreHeTUKN B NpefoTBpaLLeHNN 1 NeYeHUN reHeTUYeckx 3aboneBaHnii YeroBeka.

OK 01, OK 02, OK
04

L0 36,37,40,41
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Koabl

KOMMNEeTEeHLUWH,
HanmeHoBaHue CopepxaHue yyebHoro matepmana (0OCHOBHOe U Npod)ecCUuoHanbLHo- 06b OPMUPOBaHNIO
pa3penos u TemM OpUEHTUPOBaHHOE), MPaKTUYeCcKNe 3aHATUSA, NPUKIAAHON MoAy b em KOTOPBIX
Yyaco
B cnocobcTByeT
351IeMeHT
nporpamMmbl
1 2 3 4
TemaTuka NpPakTUYECKNUX 3aHATUN
Mpaktnyeckoe 3aHaTME Ne 6. «PeweHve 3agady Ha onpegeneHve BeEPOSATHOCTU 2
BO3HMKHOBEHMWS HacneACTBEHHbIX MPU3HAKOB MPW pasnuyHbIX TUNax B3anMOLEWNCTBUSA FEeHOB,
COCTaBfIeHNEe TEeHOTUNNYECKUX CXeM ckpelimBaHus. CocTaBneHume M aHanu3 poJOCIIOBHbIX
YeroBeka»
Paspgen 6. dBontouMoHHasa 6uonorus 6
Tema 6.1. CopepxaHue y4ebHoOro marepumana 2
OBONIOLUMOHHAsA Mpeanochbinkn BO3HUKHOBEHUS 3BOMOLMOHHON TEopun. OBOSIOLMOHHAA Teopus U €€ MecTo B
Teopus Guonormn. BnuvsiHMe 3BOMOLMOHHOM Teopunm Ha passutue 6Guonormm u  AOpYrMx Hayk. OK 01. OK 02. OK
U 66 MecTo CeugeTenbctBa aBontoumun. [NaneoHTonornyeckme: nocnegoBaTenbHOCTb MOSBNEHNS BUOOB B ’ 04 ’
ManeoHTOSIOrMYECKON FeTonucK, nepexofHble dopmbl.  buoreorpaduyeckne: CcxoacTso U
B Bronorum pasnuuve dayH n nop MaTepukoB U OCTPOBOB. OMOpUOMOrMYecKMe: CXoAcTBa M pasnmyms LO 36,37,40,41
3MOPVOHOB pPasHblX BWMAOB MO3BOHOYHbIX. CpaBHUTENbHO-aHaTOMUYECKME: TOMOSIOTMYHbIE,
aHarnorvyHble, pyaMMeHTapHble OpraHbl, ataBusmbl. MonekynspHo-6G1MoxuMmyeckmne: CXOACTBO
MexaHW3MOB HaceACTBEHHOCTU N OCHOBHbIX MeTabonMyeckmx MyTen y BCeX KMBbIX OPraHU3MOB.
OBontounoHHasa Teopus Y. JapsuHa. [Mpeanochbinkn BO3HWKHOBEHMS AapBuvHU3Ma. [Bwbkylume
cunbl 3BOMOLUM BUAOB Mo [apBuHy (M30bITOYHOE pa3MHOXEHME NPU OrpaHUYEHHOCTN PeCcypCoB,
HeonpeaenéHHasa n3MeH4YMBOCTb, 6opbba 3a CyLLIeCTBOBaHME, ECTECTBEHHBIN OTOOP)
Tema 6.2. CopepxaHue y4ebHOro marepmana 2 OK 07
Mukpoasonouus. CuHTeTnyeckas Teopus aBonoumm (CTO) m €€ OCHOBHble MOMOXeHusd. MuKpoaBOMOLMS. LO 36,37,40,41
Makpoasonouus. Monynaumsa kak eguHMLA BUAA U 3BOSTOLIMMN.

Oevxywine cunbl (dakTtopbl) 3BonLMM BUMAOB B npupogde. MyTauuoHHbIM npouecc u
KOMOWHaTMBHAA W3MEHYMBOCTb. [lONynsUMOHHbIE BOMHbI WM Apend reHoB. WMsonaumsa u
murpaumnsa. EcTtectBeHHbIn 0oTOOp — HanpaBnswwwmi  daktop  dBonounn.  Popmbl
€eCTeCTBEHHOro otbopa. [lpMcnocobneHHOCTb OpraHM3mMoB Kak pes3ynbTaT  3BOMOLMM.
Mpumepbl npucnocobneHmn y opraHuamoB. Apomopdo3bl 1 maunoagantauun. Bug un

BngoobpasoBaHue. Kputepum Buga. OcHoBHble hopMbl BMA00Gpa3oBaHus: reorpadnyeckoe,
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Koabl

KOMNeTeHUUn,
HanmeHoBaHue CopepxaHue yyebHoro matepmana (0OCHOBHOe U Npod)ecCUuoHanbLHo- 06b OPMUPOBaHNIO
pa3nernoB U Tem OpPUEeHTUPOBAHHOE), NPaKTUYECKNe 3aHATUA, NPUKIagHON Moaynb em KOTOPBIX
Yyaco
B cnocobcTByeT
aneMeHT
nporpamMmbl
1 2 3 4
3KOSIOrnyecKoe.
Makpoagonioumsa. dopmbl  3BonouUMK:  uneTndeckasl, AOUBEPreHTHasl, KOHBEpPreHTHas,
napannensHas. HeobpaTtuMocTb aBONHOLMK
TemaTuka NpakTU4eCKUX 3aHATUN
MpakTnyeckoe 3aHaTne Ne 7. «CpaBHeHVE BUAOB MO MOPGOOrMYECKOMY KPUTEPMION» 2
Paspen 7. Bo3HMKHOBEeHUEe 1 pa3BUTUE XU3HU Ha 3emne 8
Tema 71. CopgepxaHue y4ye6Horo matepuana 2
3apoxgeHue "
poxA [oHay4Hble NpefcTaBneHnst 0 3apoXaeHUN Xn3HU. HayyHble rmnoTesbl BO3HUKHOBEHMS KU3HM
PasBUTME XKI13HN Ha 3emne: abuvoreHe3 M naHcnepmus. XuMuyeckass 3Bonouns. AOKMOreHHbI CUHTE3 OK 01. OK 02. OK
OpraHM4yeckux BELIeCTB W3  HeopraHuW4eckux. OKCNepuMMeHTanbHOe MNoATBEpPXAEHUE ’ 04 ’
XUMU4eckor aponouun. HavanbHble aTansl 6Guonoruveckon aponounn. Munotesa PHK- mupa.
dopmmpoBaHme MeMBpPaHHbIX CTPYKTYP U BO3HWKHOBEHME NPOTOKNETKW. [lepBble KNeTkn n mx Lo 36,37,40,41
aBonouus. PopmMmnpoBaHMe OCHOBHBIX rPYMM XMBbLIX OPraHU3MOB.
Passutue xun3Hn Ha 3emne no apam 1 nepuogam. Katapxein. Apxenckas n npotepo3omnckas
apbl. [laneosoiickasas apa W e€é nepuoabl: KEMOPUNCKWUA, OPLOBWUKCKUA, CUNYPUACKUNA,
OEBOHCKUIN, KaMeHHOYronbHblA, nepMckui. Mesosonckaa apa n eé€ nepuofbl: TpUacoBbIi,
opckuii, Mernoson. KanHosonckas apa M eé nepuodbl: NaneoreHoBbld, HEOreHOBLIN,
AHTPOMNOreHOBbLIN.
Tema 7.2. CopgepxaHue y4ye6GHoro matepuana 2
Cwncrema CncrteMa opraHMyeckoro Mupa Kak oTpaxeHue aBonouun. OCHOBHble cucTeMaTuyeckue
OpraHM4ecKkoro rpynnbl  OpraHn3aMoB. XapakTepucTuka Knumata W reonormyecknx npoueccoB. OCHOBHble OK 01. OK 02. OK
Mupa. aTanbl 9BOJIOLMM PACTUTENBHOMO M XUBOTHOMO MUpa. ApoMopd03bl Y PACTEHUI U XKUBOTHbIX. ’ 04 ’
MpoucxoxgeHve MosiBneHune, pacuBeT 1 BbIMUPAHUE IPYNM XXMBbIX OPraHM3mMoB.
yenoBeka - - LO 36,37,40,41
aHTpOMOreHea OBonouns Yernoseka. AHTPOMNOSOrMA Kak Hayka. PasBuTue npeactaBreHnin 0 NpOUCXOXKAEHUN

yenoseka. Metogbl UsyveHuss aHTpororeHesa. CxoOCTBa U PasnuUmna YernoBeKa U KUBOTHbIX.
Cucrtematuyeckoe nMomnoxeHve 4enoseka. [Bukywme cunbl (pakTopbl) aHTponoreHesa.
HacnencrtBeHHass W3MEHYMBOCTb U eCTecTBeHHbI oT6op. OB6LIEeCTBEHHbIN 06pa3 KU3HW,
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Koabl

KOMMNeTeHLun,
HanmeHoBaHue CopepxaHue yyebHoro matepmana (0OCHOBHOe U Npod)ecCUuoHanbLHo- 06b OPMUPOBaHNIO
pa3fenoB u TemM OpPUEeHTUPOBAHHOE), NPaKTUYECKNe 3aHATUA, NPUKIagHON Moaynb em KOTOPBIX
Yyaco
B cnocobcTByeT
anemMeHT
nporpamMmmbl
1 2 3 4
N3roTOBMEHNE Opyaun Tpyaa, MbILfeHne, pevdb.
Tema 7.3. CopgepxaHue y4ye6Horo matepuana 2
OcHoBHblE CcTaguu OcHOBHblE CTaauMM M BETBU 9BOJIOLMM 4YerioBeka: aBCTpanonuTeku, YernoBek yMernbiw,
3aBonounm YenoBek npsamoxogsawmi, Yenosek HeaHaepTanbCkui, YenoBek pasyMHbI COBPEMEHHOro OK 01. OK 02. OK
Yyenoseka TMna. Haxogkn uckonaembix OCTAHKOB, BPEMSsI CYyLLECTBOBaHMWS, 00nacTb pacnpocTpaHeHus, ’ 04 ’
06BEM ronoBHOro Mo3ra, obpas XunsHu, opyaus.
. LO 36,37,40,41
YenoBeueckme pacbl. OcHOBHble OonbluMe packl: eBponeougHas (eBpasunckas), Herpo-
aBcTpanongHas (skBaTopuanbHas), MOHronougHas (asmaTtcko-amepukaHckas). YepThbl
npmMcnocobneHHOCTN NpeacTaBUTENEN YENOBEYECKUX pac K YCIOBMSM  CYLLECTBOBAHWUSI.
EaunHcTBO YenoBeyeckux pac. Kputuka pacusma
TemMaTuka NpakTU4eCKUX 3aHATUN
MpakTnyeckoe 3aHATMe Ne 8 «[1pnucnocobneHHOCTb YernoBeka K pasHbiM YCIOBUSIM cpeapl. 2
BnusiHne reorpacdumyeckon cpefbl Ha MOPMOSOrMIo 1 OU3NONOTNI0 YennoBekay
Paspen 8. OpraHuambl 1 OKpyXKaloLlas cpeaa 6
Tema 8.1. CopepxaHue y4ebHOro marepmana 2
Okonorus Jkonorvsa kak Hayka. 3agjaum v pasgensl akonorun. MeTtoabl 3KONOrnMyeckux nccrnefoBaHun.
kak Hayka. Cpemsl Okonornyeckoe MMUPOBO33pPEHME COBPEMEHHOIO 4YernoBeka. Cpedbl 0OUTaHWS OpPraHM3MOB: OK 01, OK 02, OK
KU3HU BOAHas, Ha3eMHO-BO3AyLIHas, NOYBEHHAas, BHYTPUOPraHMamMeHHas. Jkonormdeckme akropsbl. 04
' Knaccudmkauymsa skonormyeckmx aktopoB: abuotuyeckne, GUOTUYECKME U aHTPOMOrEeHHbIE.
Okonornyeckme HerictBne akonormyeckux akTopoB Ha oOpraHu3mbl. AbBuoTumdeckue akTopbl: CBeET, LO 36,37,40,41
hakTopbl TemnepaTypa, BnaxHocTb. ®doTonepuogmsm. [lpucnocobneHuss opraHnsMoB K OENCTBUIO
abuoTtunyeckux daktopoB. buonoruyeckue putmel. buotndeckne dakrtopsl. Bugel Guotnyeckmx
B3aUMOEWNCTBUN: KOHKYPEHUMS, XuwHuyecTBo. [lapasvtuam, myTyanuam, KOMMEHCcanusm
(kBapTUPaHCTBO, HaxnebHWYeCcTBO), ameHcanuaMm, HenTpanuam. 3HadeHue OMoTUYECKMX
B3aUMOEVCTBUN ANsi CYLLEeCTBOBaHMS OpraHM3MoB B NPMPOAHbLIX coobLiecTBax.
Tema 8.2. CopgepxaHue y4ye6Horo matepuana 2
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Koabl

KOMNeTeHUUn,
HanmeHoBaHue CopepxaHue yyebHoro matepmana (0OCHOBHOe U Npod)ecCUuoHanbLHo- 06b OPMUPOBaHNIO
pa3nernoB U Tem OpPUEeHTUPOBAHHOE), NPaKTUYECKNe 3aHATUA, NPUKIagHON Moaynb em KOTOPBIX
Yyaco
B cnocobcTByeT
aneMeHT
nporpamMmbl
1 2 3 4
Okonornyeckne okonornyeckne  xapaktepuctuks  nonynauum.  OCHOBHble  nokasatenu  nonynsauyuu:
XapakTepuCcTUKM YMCINEHHOCTb, MIIOTHOCTb, pPOXOAEMOCTb, CMEPTHOCTb, NPUPOCT, mMurpaumda. [dnHamuka OK 01. OK 02. OK
nonynsaumm YUCNEHHOCTN NONynsaumMmn 1 eé perynsauus. ’ 04 ’
TemaTuka NpakTU4eCKUX 3aHATUN LIO 36,37,40,41
MpakTnyeckoe 3aHsaTne Ne 9. «[oacYET NNOTHOCTU NONYNALUMIA pasHbIX BUOOB PacTEHMINY 2
Pasgen 9. CoobuiecTBa 1 3KONOrnyeckue CUCTEMbI 10
Tema 9.1. CopgepxaHue y4ye6Horo matepuana 2
CoobulecTBa Coob6LecTBo opraHnaMoB — 6uoueHo3. CTpyKTypbl BuoLieHO3a: BUAOBasi, NPOCTPaHCTBEHHaS,
OpraHu3moB, Tpocmyeckas (nuweBas). Bugbli-gomuHaHTel. CBA3M B GroLeHose. OK 01. OK 02. OK
3KOCUCTEMbI ’ ’
Okonornyeckne cuctembl (skocuctembl). [loHaTMe o006 3kocucteme wu  GuoreoueHose. 04
®DyHKUMOHANbHbIE  KOMMOHEHTbI  3KOCUCTEMbI:  MPOAYLEHTbl, KOHCYMEHTbl, pPeaYLEHThI. LI 36,37,40,41
KpyroBopoT BelleCcTB M MOTOK 3Heprum B 3Kocucteme. Tpoduyeckme (MULLEBbIE) YPOBHU R
akocucTtembl. lMuwesBble uenn m cetun. OCHOBHblE MoOKa3aTenn 3SKOCUCTEMbI: Guomacca,
npoaykuusi. Jkonorvdeckme nupaMmuabl: NPOAYKUMM, YucrneHHocTu, Guomaccel. CBolicTBa
9KOCUCTEM: YCTOMYMBOCTb, Camoperynsaums, passutue. Cykueccus.
Tema 9.2. CopgepxaHue y4ye6Horo matepuana 2 OK 01, OK 02, OK
04, OK 07
Buocdepa - YyeHnue B. V. BepHagckoro o 6uocdepe. MpaHubl, cocTaB 1 CTpykTypa buocdepsbl. XKnsoe
rnobanbHas BewectBo U ero dyHkumn. OcobeHHOCTN Ounocdepbl Kak rnobanbHOW  3KOCUCTEMBI. LO 36,37,40,41
akocuctema 3emnu. OvnHamunyeckoe paBHoOBecue M obpaTHas cBA3b B Ouocdepe. KpyroBopoThl BeliecTB U
BnusHue OMoreoxmmMmyeckne UMKMbl  3neMeHToB (yrnepoga, asoTta). 3oHanbHOCTb  Ouocdepbl.
@HTPOMOTrEHHbIX OcHoBHble Guombl cywn. YenoBeyecTBo B 6mocdepe 3emnn. AHTPOMNOreHHbIE U3MEHEHUS B
akTopoB Ha 6uoccpepe. [MnobanbHble akonorndyeckme npobnembl. CocyllecTBOBaHUE npupoabl WU
Guocdepy yenoseyecTBa. CoxpaHeHne 61Mopa3Hoobpasns Kak OCHoBa yCToN4MBOCTU brocdepbl. OcHoBa

pauuvoHarnbHOro ynpaBfeHusi MpUpPOaHbIMU pecypcamMyu M UX UCronb3oBaHue. [JocTukeHus
Buronorum n oxpaHa npupoasbl.
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Koabl
KOMNeTeHUUn,
HanmeHoBaHue CopepxaHue yyebHoro matepmana (0OCHOBHOe U Npod)ecCUuoHanbLHo- 06b OPMUPOBaHNIO
pa3nernoB U Tem OpPUEeHTUPOBAHHOE), NPaKTUYECKNe 3aHATUA, NPUKIagHON Moaynb em KOTOPBIX
Yyaco
B cnocobcTByeT
aneMeHT
nporpamMmbl
1 2 3 4
TemaTuKa NpakTU4eCKUX 3aHATUN
MpakTnyeckoe 3aHaTue Ne 10. «OTxoabl NpoM3BoACTBaY. 2
Tema 9.3. MpocdheccnoHanbHO OpMEHTUPOBAHHOE coAepXaHue (copgepXaHuWe NPUKNagHOro 2 OK 01, OK 02, OK
moaynsa 04, OK 07
BnusaHne Ayns)
coumanbHo- 30opoBbe 1 ero cocrtapnsowme. PakTopbl, NOMOXUTENBHO U OTPULLATENBHO BUSIIOLLIME Ha L0 36,37,40,41
3KOJTOMMYECKNX opraHmam yenoseka. [lpobrnema TexHOreHHbIX BO3AEWCTBUA Ha 340pPOBbE 4YenoBeka MK 1.3 MK 2.1
dakTopoB Ha (anekTpomarHuTHble nons, 6biToBasd XxMMmsi, M3bbITOYHbIE LWYMbI, paguaums 1 T.n.). Agantaums - '
3[0pOBbE YeroBeka opraHmM3ama 4enoBeka K dakTopaM oOkpyxatowen cpegpl. [puHUMNBl  hopMUpoBaHKSA
3gopoBbecbeperatollero nosefeHnsi. Pusnyeckas akTMBHOCTb U 340poBbe. Broxmmuyeckue
acnekTbl pauMoHaNbHOIo NUTaHus
TemMaTuka NpakTU4eCKUX 3aHATUN
MpakTtnyeckoe 3ansatne Ne 11. «[podmnaktnka npodeccroHanbHbIX 3abonesBaHnny 2
Paszgen 10. OcHOBbI GUOTEXHONOrNMU 6
Tema 10.1. OcHoBbI MpodeccuoHanbHO oOpUEHTMpPOBaAHHOE coAepXaHue (coaepXaHue nNpPUKNagHOro 2 OK 01, OK 02, OK
OnoTexXHONOrUMN. moayns) 04,
BuoTtexHonorun B
KUBHI " BuotexHonorns kak oTpacnb npou3BoAcTBa. [eHHaa wWHXeHepus. J3Tanbl CO34aHUA OK 07
npocheccim pekoMbuHaHTHOM [OHK 1 TpaHCreHHbIx OpraHI/I3MOB“. KnetouHass uHxeHepusi. KneTouHble LIO 36,37,40,41
KynbTypbl. MUKPOKIOHANbHOE pasMHOXEHWEe pacTeHnn. KNnoHpoBaHME BbICOKOMPOAYKTMBHBIX
CErNbCKOXO3AWCTBEHHbIX OpraHn3MoB. JKOnormyeckne u atudeckne npobnembl. TMO — MK1.3, NK 2.1
reHeTMn4eckn MoamduLMpoBaHHbIE OPraHN3Mbl.
TemaTuKa NpakTU4eCKUX 3aHATUN
MpakTnyeckoe 3aHaTne Ne 12. «Kericel Ha aHann3 nHGOpMaLMM O Hay4HbIX JOCTUXEHUAX B 2
0obrnacTn reHeTUYecKMX TEXHOMOIMUIA, KINETOYHOW WHXEHepuW, NUEBBLIX OUOTEXHOMOrMN».
3awmta Kekca: nNpencTaBfieHMe pes3ynbTaTOB  PELUEHUS  KEWCOB  (BbICTYMNEHWE C
npeseHTauuen).
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Koabl

KOMNeTeHUUn,
HanmeHoBaHune CopepxaHue yyebHoro matepmana (0OCHOBHOe U Npod)ecCUuoHanbLHo- 061b opMUPOBaHHIO
paspernioB U TemM OpPMEHTUPOBAHHOE), NPaKTUYECKMe 3aHATUSA, MPUKNAZHON MOAYIb em KOTOPBIX
Yyaco
B cnocobcTByeT
anemMeHT
nporpamMmbil
1 2 3 4
Tema 10.2. CopgepxaHue y4ye6Horo matepuana 2 OK 01, OK 02, OK
- ~ 041
BuoTtexHonorun B OCHOBHble HanpaBneHUsi COBPEMEHHON BUOTEXHOMNOrMM B NpodeccnoHanbHON AeATeNbHOCTU
NPOMBILLIIEHHOCTU yenoseka. Metoabl buotexHonornm. O6bEeKTbl BMoTEXHONOMMN. ITUKA OMOTEXHONOMMYECKUX U OK 07
reHeTUYEeCKMX IKCNEePUMEHTOB. LIO 36,37,40,41
OndrcpepeHUNpPOBaHHbIN 3a4eT. MK 1.3, MK 2.1
Bcero: 72
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3. YCNOBUA PEANTU3ALUU NPOrPAMMbI YYEBHOWN OUCLUMNUHDI
3.1. Tpe6oBaHUA K MUHUMaNbLHOMY MaTepuanbHO-TEXHUYECKOMY O6ecrneyeHuo

[Ons peanusaumm nporpammbl y4ebHOM AucuMninHbl «buonormsi» [OMmkHbl ObiTb
NpeaycMOTPEHbl creayowme cneuunanbHble MOMELLEHUs: cneunann3npoBaHHbIN y4eOHbIN
kabuHeT BMonornn, oCHaLLleHHbIN CTONOM Npenogasatens — 1 WT.; CTyrioMm npenogaBaTtens —
1 wT.; wkadom ANg AOKYMEHTOB — 1 WT.; WwKapom apxmBHbIM — 1 WIT.; 4OCKOM MenoBon — 1
LIT.; AOCKON MHTEepaKTMBHOM — 1 WT.; Tenesm3opomMm — 1 LWT.; MOHOBMIOKOM — 1 WIT.; napTamm
OAHOMECTHbLIMU — 25 WIT.; CTYNbAMU y4eHudeckumm — 30 wT.

INabopaTopHoe obopynoBaHue:

Mwukpockon — 2 wT.

YuebHaa konnekumsi: «lepbapuin BaKHEMLWIMX KyNbTYPHbIX pacTeHuny» - 1 wr.,
«epbapun no kypcy obwen 6uonormm» — 1 wWr.,, «POpMbl COXPAHHOCTM MCKONAEMbIX
pPacTeHUN 1 XUBOTHbIX» - 1 WT., «[onesHble nckonaemole» - 1 wWT.

3.2. UudhbopmaumoHHOe obecnevyeHue peanusauum NporpaMmmbl

[ns peanusaumm nporpammbl 6MbnunoTeyHbln PoHg obpasoBaTeNnbHOW OpraHM3aumm
MMEeeT nevaTtHble W/UNM SNeKTPOHHble obpasoBaTtesibHble U MHGOPMALNOHHBLIE PECYpChl,
pekoMeHAyeMble 4Nsi UICNOoNb30BaHNs B obpasoBaTeribHOM npoLiecce.

3.2.1. OCHOBHbIE UCTOUYHUKU:

1 AracdoHora, . Bb. bruonorusa. ba3soBbii YpoOBeEHb : y4ebHMK Onsi obpasoBaTenbHbIX
opraHusauumn, peanuayrowmx obpasoBaTenbHble NporpamMMbl CpegHero NpodeCccruoHarnbLHOro
obpasoBaHus / WN. Bb. AracdoHoBa, A. A. KameHckumn, B. W. Cwueornasos. - Mockea
MpocselweHne, 2025. - 273, [1] ¢. : vn. - (Y4ebHuk CIMO). - TekcT : anekTPoHHbIN. - URL:
https://znanium.ru/ — Pexunm goctyna: no noanucke.

2. AragoHoBa, . B. bruonorus. basoBbii ypoBeHb. NpakTukym : yyebHoe nocobue,
pa3paboTaHHOE B KOMMMNEKTe ¢ Yy4yebHMKOM Ang obpasoBaTesnibHbIX OpraHvM3auun,
peanuayLmx obpasoBaTenbHble NporpaMmbl CpeaHero npodeccrnoHanbHoro obpasoBaHms /
M. B. AradoHoBa, B. V. CuBornasos. — 2-e u3a., ctep. - Mocksa : lNpoceeuieHne, 2025. - 113
c. - (YuebHuk CI10). - TekcT : anekTpoHHbIn. - URL: https://znanium.ru/ — Pexxum goctyna: no
NoANuCKe..

3.2.2. JononHuTenbHble NCTOYHUKU

1. Buonorusa. 11-n knacc 6a3oBbI ypoBeHb yy4ebHuk / B. B. MNaceyHuk. — 4-e unsg.,
ctep. — Mockea: Npoceellenune, 2024. — 272 c.: vn.
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4. KOHTPOIJ1b X OLEHKA PE3YJIbTATOB OCBOEHUA YYEEHOM
ANCLUUIMIINHDbI

KOHTpOJ'Ib M OUEeHKa pe3yrnbTaTtoB 06y‘-IeHVIF| OCyLLEeCTBNAKTCA NpenogaBarternemMm B
npouecce npoeeageHnAa npakTn4ecknx 3aHATUA, MUCbMEHHOro U YCTHOIo TEeCTupoBaHUA,

nHanBuayanbHbIX

3agaHun,

MPOEKTOB,

Tabnuu, paspaboTkon rmoccapun.

4.1 UHCTpYMEHTbI OLLIeHKM TeKyLlen aTTecTauum no y4ye6Hom gucumnnuHe

nccnenoBaHun,

3anonHeHnmn CpaBHUTEJIbHbIX

OnemeHTbI y4ebHOM MpoBepsiemble Tuvn oueHO4YHbIX MeponpuUATUs Buabl
AUCLMINIINHBI pe3ynbTaThl OLIEHKMN
(paspensbl/ Tembl) oby4yeHus
OK, NK.
1 | 2 3 4
Pasnen 1. Buonorus Kak Hayka. 2KuBble CUCTEMbI U UX OpraHu3aums

Tema 1.1. Bwuwonorna B OK 01, OK 02, OK 04 | 1. OueHnBaemasi gUCKyccus rno Bornpocam

cucteme  Hayk. O6uwasn LO 36,37,40,41 nekumm 2-5

XapaKkTePUCTUKA XKU3HU

Paszgen 2. XuMnyeckum coctaB U CTpOEHUE KIeTKU

Tema 2.1. CTpyKTypHO- OK 01, OK 02, OK 04 | 1.3anonHeHune cpaBHUTENbHbLIX TabnumL. 2-5

dYHKLMOHaNbHas O 36,37,40,41 2.. TectnpoBaHue 2-5

OopraHusauus KrneTok 3-1,2;¥Y-1,3,5

Tema 2.2. XUMUYECKUN OK01,0K02,0K04 | 1. OukTaHT Ha ncnonb3oBaHue 2-5

coctaB knetkn. Boga wu L0 36,37,40,41 aprymeHToB, BGuonornyeckon

MUHeparnbHble BellecTBa TEPMUHOMOTUN Y CUMBOJTUKM.
2. MNpencraBsnexHune pe3ynbTaTos 2-5
npakTn4eckom paboTbl Ne 1.
Buonornyeckas  ponb  MUHepanbHbIX
BeLLeCcTB B obecneyeHnn
XN3He4eATeNbHOCTH OpraHu3moB,
nposienieHnsa gucbanaHca MuHeparnbHbIX
3NEMEHTOB.

Tema 2.3. Bwnonornuecku OK 01, OK 02, OK 04 | 1. KouTponbHas paboTa.

BaXKHble XUMU4eckme Lo 36,37,40,41 2-5

coeavHeHus

Paspgen 3. XKXnusHepesATenbHOCTb KNETKMW.

Tema 3.1. OOMeH BeLlecTB OK 01, 0K 02, OK04 | 1. YcTHbI onpoc.

M nNpeBpaLleHne 3Heprun B Lo 36,37,40,41 2. PaspaboTka MeHTanbHOW KapTbl B 2-5

KneTke MUWHU rpynnax 2-5

Tema  3.2. BuocuHTes OK 01, OK 02, OK 04 | 1. TectupoBaHue 2-5

benka. Lo 36,37,40,41 2. [NpencraBneHne pe3ynbTaTos
npaktudeckon pabotbl Ne2. «PelueHue 2-5
3apay Ha onpegernexune
nocrefoBaTeNnbHOCTM HYKITEOTUO0B»

Pazgen 4. PasamHOXeHue u MHAUBMAyanbHoe pa3BUTUe OpraHM3mMoB

Tema 4.1. XXu3HEHHbIN OK 01, OK 02, OK 04 | 1. 3anonHeHue cpaBHUTENbHOW Tabnuubl

LIMKIT KINETKN L0 36,37,40,41 2-5

Tema 4.2. dopmbl OK 01, OK 02, OK 04 | 1. YCTHbI onpoc

pa3MHOXeHUs OpraHM3mMoB L0 36,37,40,41 2. WHgmBmayanbHass camocTosTerNbHas 2-5
paboTta 2-5

Tema 4.3. OK 01, OK 02, OK 04 | 1. KoHTponbHas paboTa. 2-5

WHausmnayansHoe L0 36,37,40,41 2. lNpencrasnexHne pe3yrnbTaTtoB

passBuTne opraHM3MoB npakTU4eckomn paboThbl Ne3. 2-5
«MHEKUNOHHBbIE 3aboneBaHus 7]

aAanngemMnn B UICTOPUKN HYeroBevecTBay.

Paspnen 5. HacneacTtBeHHOCTb U U3BMEHYUMBOCTb OPraHU3MoB
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OnemeHTbI yue6HOM MpoBepsiemMble Tvn OLEHOYHbIX MepPonpUATUA Buabl
OUCLUUNSINHBI pe3ynbTaThl OLIeHKM
(pa3penbl/ TemMbl) obyyeHus
OK, K.
1 | 2 3 4

Tema 5.1. 1. ObcyxaeHre no BONpocam fekumm 2-5

3aKkoOHOMEPHOCTU OKO01,0K02,0K04 | 2. lMpeacTtaBneHne pe3ynbTaToB

HacnegoBaHus L0 36,37,40,41 npaktudeckon pabotel Ne4. PelieHne 2-5
3ajay Ha onpegeneHne BEPOATHOCTU
BO3HMKHOBEHUS HacneACTBEHHbIX
npu3HaKkoB npwm MOHO-, an-,
nonurmbpmgHomM 1M aHanusupyloLem
cKpelumBaHmu, cocTaBrieHue
rEHOTUNUYECKMUX CXEM CKPELLMBAHMS

Tema 5.2. CuenneHHoe 1. YCTHbIN onpoc 2-5

HacnegoBaHWe NPU3HaKoB OKO01,0K02,0K04 | 2. MpencrtaBneHve pesynbTaTtoB

L0 36,37,40,41 npaktudeckon pabotel Ne 5. PelleHune 2-5

3agja4y Ha onpegeneHve BepPOATHOCTU
BO3HNKHOBEHWS HacneacTBEHHbIX
Np13HaKoB npu CLenIEHHOM
HacnegoBaHuy, COCTaBreHune
rEHOTUMUYECKMX CXEM CKPELLMBAHMS

Tema 5.3. 1. KoHTponbHas paboTa 2-5

3aKkoHOMEepPHOCTH OK01,0K02,0K04 | 2. MpeactaeneHune pes3ynbTaTos

M3MEHYMBOCTU LO 36,37,40,41 npaktuyeckon pabotel Ne 6. PeleHune 2-5
3ajay Ha onpegeneHne BeEPOSTHOCTU
BO3HMKHOBEHUS HacneaCTBEHHbIX
NPU3HaKoB  NPU  pasfnyHbIX  TUMax
B3aUMOLEWCTBUSI TEHOB, COCTaBEeHUNe
FEHOTUMWNYECKUX CXEM  CKPELLUBaHWUsI.
CocraBneHve u aHanuM3 poAOCIOBHbIX
YyernoBeka

Pasgen 6. dBonouMoHHas buonorus

Tema 6.1. OBonoLUMOHHas 1. PaspaboTka rnoccapus. 2-5

Teopna un ee mecto B | OKO01, OK02, OK 04

ouonoruu L0 36,37,40,41

Tema 6.2. 1. WHamemayanbHas camocTodTenbHas 2-5

MwukpoaBontouns. OK 01, OK 02, OK 04 | paborTa.

Makpoaontouuns. Lo 36,37,40,41 2. MNpencraBsnexHune pe3ynbTaTos 2-5
npaktuyeckon pabotbl Ne 7. «CpaBHeHue
BMOOB no MOpONornyeckomMy
KpUTEPUIO».

Paspen 7. Bo3HUKHOBeHME U pa3BUTHE KU3HU Ha 3emne
Tema 7.1. 3apoxgeHue u 1. OuktaHt Ha 1Cnonb3oBaHue 2-5
pasBUTUE KNU3HU OK 01, OK 02, OK 04 | aprymeHTOB, BGuonornyeckon
L0 36,37,40,41 TEPMUHOMOIMN N CUMBOSIUKN

Tema 7.2. Cucrtema 1. 3anonHeHue cpaBHUTENBHbIX Tabnuy, 2-5

opraHMyeckoro mupa. | OK 01, OK 02, OK 04

MpowncxoxgeHne 4enoBeka O 36,37,40,41

— aHTponoreHes

Tema 7.3. OcHoBHble 1. WHauBmayanbHas camocTosiTenbHas 2-5

cTagum apontoumm | OK 01, OK02, OK 04 | pabora.

yenoBeka Lo 36,37,40,41 2. MNpencraBnexHune pesynbLTaTtoB 2-5
npakTn4eckom paboThbl Ne 8.
«MpucnocobneHHoCTb YyernoBeka K

pasHbIM  ycrioBuaM cpedbl.  BnwugaHue
reorpacduyeckon cpefbl Ha MoOpPdOMOrmio
1 PU3NONOrnI0 YeroBeKay.

Pasgen 8. OpraHu3mMbl U OKpyXxatwllasa cpeaa
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OnemeHTbI yue6HOM MpoBepsiemMble Tvn OLEHOYHbIX MepPonpUATUA Buabl
OUCLUUNSINHBI pe3ynbTaThl OLIeHKM
(pa3penbl/ TemMbl) obyyeHus
OK, K.
1 | 2 3 4
Tema 8.1. 3konorms Kak 1. TectnpoBaHue 2-5
Hayka. Cpegbl  xu3Hu. | OK 01, OK 02, OK 04
Okonorunyeckune dakTopbl L0 36,37,40,41
Tema 8.2.3konornyeckue 1. WHguBugyanbHaa camocTtosiTenbHas 2-5
XapakTepUCTUKM OK 01, OK 02, OK 04 | paborTa.
nonynsaumnmn L0 36,37,40,41 2. MNpencraesnexHne pe3ynbTaTtoB 2-5
npaktudeckon pabotbl Ne 9 «[llogcuér
NNOTHOCTU MNOMNYNAUWA pasHbiX BUOOB
pacTeHnny
Pazpen 9. CooblecTBa 1 3Konornyeckue CUCTeMbI
Tema 9.1. CoobuiecTBa 1. JukTaHt Ha ncrnonb3oBaHue 2-5
OpraHn3moB, 3KOCUCTEMBI OK 01, OK 02, OK 04, | aprymeHTOB, Buonormnyeckon
OK 07 TEPMUHOMOMNN U CUMBOIUKMN.
Lo 36,37,40,41
Tema 9.2. OK 01, OK 02, OK 04, | 1. MpeactaeneHune pe3ynLTaTtos 2-5
Brnocoepa — rnobansHas OK 07 npaktudeckon pabotel Ne 10. «OTxogpl
akocucTema 3emnu. L0 36,37,40,41 nNpon3BoaCTBa».
BnusiHne aHTponoreHHbIx
dakTopoB Ha buocdepy
Tema 9.3. OK 01, OK 02, OK 04 | 1. KoHTponbHas paboTta 2-5
BnvsiHme coumanbHo- L0 36,37,40,41 2. MNpencraesnexHne pe3ynbTaTtoB
3Konorndecknx bakTopos NK1.3, MK 2.1 npakTn4eckom paboThbl Ne 11. 2-5
Ha 300pOBbLE YerioBeka «MpodunakTunka nNpodeccnoHanbHbIX
3abonesaHuy
Paspgen 10. OcHOBbI BuoTexHonorum
Tema 10.1. OcHoBbI OK 01, OK 02, OK 04, | 1. lNpencraBneHne pesynbTaTtoB 2-5
BuoTexHonormu. OK 07 npaktudeckon pabotbl Ne 12. Kewcbl Ha
BroTexHonorum B XusHu u O 36,37,40,41 aHanua  MHdopMaumm O  HayuyHbIX
npodeccun MK1.3, MK 2.1 OOCTWXKEHUAX B 0b6nactu reHeTUm4eckux
TEXHOMOrMM,  KMETOYHOW  UHXeHepuu,
nuLLEeBbIX bMoTexHonornn. 3awmra Kenca:
npeacTaBrneHne pesynbTaToB  peLLeHus
KencoB (BbICTYNMeHWE C npeseHTaunen).
Tema 10.2. OK 01, OK 02, OK 04, | 1. BbinonHeHve 3agaHunii NPOMeXYTOUYHOM 2-5

BuoTtexHonoruu B
NMPOMbILLUJIEHHOCTHU

oK 07
L0 36,37,40,41

arrectauum

MNnK1.3, NK2.1
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