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1. ObWAA XAPAKTEPNCTKA PABOYEWN MPOMPAMMDbI
OBUW,EOBPA30OBATE/IbHOW AVNCLUTMANHDbI
04.08 BNONOTIrN4A

1.1. MecTo gucunNINHbI B CTPYKTYpPe OCHOBHOW NpodeccnoHanbHol obpa3oBaTe/ibHOM
nporpammbil

O6uweobpasoBatenbHaa aucuymnanHa O4.08 BUOJIOTUNA daBnsetca 0043aTeNbHONM YacTblo
o6uleobpa3oBaTenibHOr0 LUKMKNa o6pa3oBaTefnibHOM nporpaMmbl B cooTBeTcTBuM ¢ ®rOC CIMO no
cneunanbHocTn 26.02.03 CynoBoxaeHune

1.2 Lenun v nnaHnpyemble pe3yibTaTbl 0CBOEHUA ANCLUMNIUHBI:

1.2.1 Lenb gncymnamvHbl

CopepxxaHue nporpaMmbl 06LeobpasoBaTenbHon ancumnamubl O4.08 BMONTOT A HanpaBneHo
Ha AOCTUXXEHUe pe3yNbTaTOB €e U3Y4YeHUs B COOTBETCTBUM C TpeboBaHusMu PrOC COO ¢ yyeTom
npogeccnoHanbHol HanpasneHHocTn ®FOC Cl0.

Llenb: dopmupoBaHme y 06y4yatOLIMXCH CUCTEMbl 3HAHWIA O Pas/IMYHLIX YPOBHAX >XWU3HU CO

3HaHWEM COBPEMEHHbIX NpeACcTaBNEHUIA O XXMBON MPUpPOLE, HABLIKOB MO NPOBEAEHUID GUOMOrMYECKNX
nccnefoBaHuii ¢ cobNO4EHMEM 3TUYECKUX HOPM, apryMeHTUPOBAHHOW NIMYHOCTHOW no3uvuuu no
6epeXXHOMY OTHOLLEHUIO K OKpYXaloLeit cpege.

3agayu:

1. MonydyeHne QyHAaAMeHTaNbHbIX 3HaHWI 0 6Guonornyeckmx cuctemax (Knetka, OpraHusm,
Monynauusa, Bug, 3kocuctema); UCTOPUN PasBUTUSA COBPEMEHHBIX MPeACTaBNEHNA O XUBOW Npupoge,
BbIAAKOLWMXCA OTKPLITUAX B OMONOrMYECKON HayKe, ponu OGMONOrMYEcKOW HaykKm B (hOpMUPOBaHUK
COBPEMEHHOI eCTeCTBEHHO-HAaY4YHOI KapTUHbI MMpa; MeTOAax Hay4YHOro no3HaHus;

2. OBnafeHve YyMeHUAMU IOTUYECKN MbIC/IUTb, 060CHOBbLIBATb MECTO M POJib GUONOTMYECKUX
3HaHWIA B MPaKTUYECKON AeATeNbHOCTWU NOAeil, pasBUTUM COBPEMEHHbLIX TEXHOMOTWIA; ONpeaensTb
XUBble 00beKTbl B MPUpoAe; NPOBOAUTb HabMOAEHMA 3a 3KOCUCTeMaMW C LeNbld UX OMUCaHus K
BbISIB/IEHUS €CTECTBEHHbIX W @aHTPOMOTEeHHbIX U3MEHEHWIA; HAXOAUTb N aHaNM3NpPoBaTh MH(OPMaL U0 O
XUBbIX 00bEKTAX;

3. Pa3BuTme MoO3HaBaTe/IbHbIX WHTEPECOB, WHTENNEKTYyalbHbIX W TBOPYECKMX CMOCOGHOCTEN
obyuvalowmxcs B npouecce M3yvyeHns 6MONOTMUYECKUX ABNEHUI; BblAAKOLWUXCA AOCTMKEHUIA 6Uonoruu,
BOWeAWNX B 06LeYeIOBEYEeCKYD KYNbTYpy; CHOXKHbIX W MPOTUBOPEUMBBLIX MyTeil pas3BUTUA
COBPEMEHHbIX HaY4YHbIX B3rNA408B, NAei, TeOPUiA, KOHLENUNUA, runoTtes (0 CYLWHOCTU MU MPOUCXOXKAEHNM
XKU3HW, YenoBeKa) B Xofe paboTbl C pa3NMUYHbIMWU UCTOYHUKAMU MHDOpMaLnn;

4. BocnuTtaHune y6exAeHHOCTM B HEOOXOAMMOCTU MO3HAHMWA XWBOW NPUPOAbl, HEOOXOANUMOCTHU
paLMoHaibHOro NPUPOA0NO0/b30BaHNA, GEPEXXHOI0 OTHOLLIEHUSA K MPUPOAHBIM pecypcam 1 OKpyXatoLLei
cpese, COGCTBEHHOMY 3[0POBbLHY; YBOKEHUA K MHEHUIO OMMOHEHTA Npu 06CYXAEHUU OGUONOrUYECKUX
npobnewm;

5. icnonb3oBaHMe NPMOBPETEHHbIX 6MONOTNYECKNX 3HAHWUIA N YMEHWIA B MOBCEHEBHOM XN3HN NS
OLEHKM MOCNeACTBUIA CBOeW [eATeNbHOCTWM (M [eATeNbHOCTU APYrux nwfeid) Mo OTHOLEHUIO K
OKpY>KatoLei cpeje, 340PpOBbI0 ApYrux ntofei n cO6CTBEHHOMY 340p0BbIO; 060CHOBaHWe 1 CO6M04eHNe
Mep npounakTUKKM 3aboneBaHWil, OKasaHMe MNEepBOA MOMOLWM Mpu TpaBmax, COOMKAeHWe MpaBun
noBefeHNs B NMPUpPoSe.
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Kog un
HanMeHOBaHUe
hopMunpyemMbIxX
KOMMEeTEHLWI

OK 0L
cnoco6bl
3agau
npogeccnoHanbHo
AesTeNbHOCTH
NPUMEHUTENBHO

K pasNYHbIM
KOHTEKCTaM

Bbibupatb
peLeHuns

MnaHnpyemblie pe3ynbTaTbl 0CBOEHUS 00Lie0b6pa3oBaTe/lbHON AUCUUMNNNHBI B

MnaHupyemble pe3ynbTaTbl OCBOEHUS AUCLUMINHbI

Ob6uwume
JINYHOCTHbIE  pe3ynbTaTbl  AO/KHbI
oTpaxatb B 4yacTu: TPYy/A0BOTO
BOCMUTAHUS:
- TOTOBHOCTb K TpyAy, OCO3HaHue

LLeHHOCTX MacTepcTBa, TPYA0N06Me;
- TOTOBHOCTb K aKTMBHOI AesiTeNbHOCTM
TEeXHO/IOTUYECKOM

" coumanbHoiA HanpaB/IEHHOCTH,
CNoCOBHOCTb MHWLMUPOBATb,
nnaHMpoBaTb " CaMOCTOSITENIbHO

BbIMOMHATbL TaKYH0 [eATeNIbHOCTb;
- VWHTEpec K pasnyHbIM  cdepam
NpogecCMoHaNbHON AeATeNIbHOCTH.

MeTanpeameTHble pe3y/nbTaTbl JOSIXKHbI

oTpaXarb:
OsnageHune yHUBepcanbHbIMU
yyYebHbIMM no3HaBaTe/IbHbIMU
AEACTBUAMMU:

a) 6a30Bble NOrMYecKne AencTema:
- camocTosiTeNlbHO (hopMynupoBaTb K
aKTyanms3npoBsaTb npob6nemy,
paccMaTpuBaTh ee BCECTOPOHHE;
yCTaHaB/NBaTb CYLL,ECTBEHHDbIA
MPU3HaK UM OCHOBAHUSA 1 CPaBHEHWUS,
Knaccugukaunum n 0606uieHms;
- onpegenaTb  LUeNM  AeATeNbHOCTH,
3afaBaTb napameTpsbl
N KPUTEPUMN UX SOCTUXKEHWUS;
BbIBNATb ~ 3aKOHOMEPHOCTU W
npoTUBOpEeUUs
B paccMaTpuBaeMblX ABNEHUSAX;
- BHOCUTb KOPPEKTMBbI B AEATENbHOCTD,
OueHMBaTb COOTBETCTBME pe3y/bTaToB
Lensm, oueHuBaTb PUCKM MOCNeACTBWIA
[eATeNbHOCTH;

0) 6a30Bble nccneaoBaTenbCKue
fneicTBumA:

BnafeTb HaBblKaMu yyebHo-
nccnenoBaTenbCKol

AucunnnvHapHble

MmP6 1 CdopmupoBaHHOCTb
3HaHWA 0 MecTe UK ponu
éuonoruu

B CWUCTEME HAy4HOro 3HaHus,
(YHKLMNOHANbHON rpaMOTHOCTM
yesioBeka ans peLleHuns
YKVU3HEHHbIX Mpobnem.

MP6 2. ChopMUPOBaAHHOCTb
yMeHUs packpbIBaThb
cofepxaHue
OCHOBOMO/MaraK LW mnx
O6MOoNIOrNYecKNnX TEPMUHOB U
MOHATUI: XXN3Hb, KNeTKa, TKaHb,
opraH, opraHusm, BUL,
nonynauus, aKocucTema,
6uoueHo3, 6unocepa;

meTabonM3M (06MeH BeLLecTB

n npeepawleHne  3Heprum),
romeocTas (camoperynauus),
6uocmHTe3 6enka, CTPYKTypHas
opraHmsaums  >XMBbIX CUCTEM,
OVCKPEeTHOCTb, camoperynauus,
camoBOCNpounsBefeHne
(penpoaykuuns),
HacneLCTBEHHOCTb,
N3MEHYMNBOCTb,
3HEpPro3aBMCcUMOCTb, POCT MU
passuTue, ypOBHeBast
opraHusayus.

MP6 3. CdhopmMnpoBaHHOCTb
yMeHUA packpbiBaTb
cofepxaHue
OCHOBOMONarakWwmx
61oNornyecKmx Teopuil n
runores: KNeTOYHOM,
XPOMOCOMHOM,  MYTaLMOHHOW,
3BO/IOLMOHHOM,
NPOUCXOXAEHNA  XKU3HU n
yenioBeka.



N MPOEKTHOW [eATeNbHOCTU, HaBblKamMu
paspeLleHns npobnem;
- BbISIBAATb MPUYUHHO-CNELCTBEHHbIE
CcBA3N
M aKTyanu3uposaTtb 3ajadvy, BblABUratb
rmnoTesy
ee pelleHns, HaXOAUTb apryMeHTbl ANs
A0Ka3aTeNbcTBa CBOWUX YTBEPXAEHWUA,
3afjaBaTb napameTpbl W KpUTepuu
peLleHuns;
- aHanu3mMpoBaTb MONYYEHHble B XOAe
peweHmns 3afaun pe3ynbTaThl,
KPUTUYECKU oLeHMBaTb nx
[LOCTOBEPHOCTb, NMPOrHO3MpoBaTh
N3MEHEHWNE B HOBbIX YCNOBUSAX;
paspabaTtbiBaTb nnau peLeHuns
npo6nembl c YUYETOM aHanmsa
nmerLmnxcs mMaTepmanbHbIX "
HemaTepuanbHbIX Pecypcos;
yMeTb  MepeHoCUTb
Nno3HaBaTe/bHYH
" NPaKTUYECKYHO
XU3HeLeATeNbHOCTH;
- YMeTb WHTerpupoBatb 3HaHUA W3
pa3HbIX NpeAMeTHbIX 0bnacTe;
- BblABWUraTb HOBble WAen, npeanaraTb
OpUTUHaNbHbIE MOAX0AbI U PeLleHuns

3HaHuUA B

obnactu

MP6 4. CdopmumpoBaHHOCTb

yMeHus packpbiBaTb
OCHOoBOMoOnararLuue
6unonornyeckune 3aKOHBbI n

3akoHomepHocTn (. MeHpens,
T, MopraHa, H.1N. Basunosa, 3.
"ekkens,

@. Mwonnepa, K. bapa), rpaHuLbl
NX MNPUMEHUMOCTU K >KUBbIM
cucTemam.

MP6 5. MpuobpeTeHne onbiTa
NPUMeHEeHNss OCHOBHbIX METO/0B

Hay4HOro Mo3HaHwus,
NCrnonb3yeMblXx B  6Buonoruu:
HabnoaeHns

M ONUCAHWA >KUBbIX CUCTEM,
npoweccos n ABNEHUNA;
opraHu3auMm U1  NpoBefeHus

61010rn4YeckKoro IKCNEPUMEHTa,
BblABVXEHNA rmnores,
BbIfABNEHNA 3aBUCUMOCTU MeXay
ncecnegyeMmbimMmmn BE/IMYNHAMMU,

06BbACHEHNSA MOMYyYeHHbIX
pe3y/bTaToB

N (HOPMYNMPOBaHUS BbIBOAOB C
NCNoNb30BaHNEM Hay4YHbIX
MOHATWUIA, TEOPUI 1 3aKOHOB.
MP6 6. CdopmnpoBaHHOCTb
yMeHUs Bbl4eNaTb
CYLWeCTBEHHbIE NpU3HaKu
BUPYCOB, K/IETOK MPOKapuoT "

3YKapuoT; OAHOKNETOYHbIX W
MHOTOK/METOYHbIX OpPraHu3Mos,
BUAOB, 6roreouLeHo0308 7
3KOCUCTEM; 0CO6eHHOCTH
npoLeccoB 06MeHa BELLECTB U
NpeBpaLLeHnst 3Heprumn B KNeTKe,
(hoTOCMHTE3a, NNACTUYECKOro M
3HepreTMYecKoro 06MeHa,
XeMOCMHTEe3a, MWUTO03a, Meio3a,
OMNNOAOTBOPEHNSA, pPa3BUTUA 1
Pa3MHOXEH WS,
NHAMBUAYANbHOIO
opraHusmMa
6opbbbl 32
eCTECTBEHHOrO
BMA00Opa3oBaHus,
NpMCNoco61eHHOCTH
OpraHu3moB K cpefe obuTaHus,
BANAHUA KOMMOHEHTOB
3KOCUCTEM, aHTPOMOTEeHHbIX
N3MEHEHMWIA

pasBuTuA
(oHTOreHesa),
CyLLecTBOBaHuMe,
oTbopa,



B 3KocUcTeMax CBOeiA
MeCTHOCTH,

KpyroeopoTa BeLLecTB "
npespaLieHune 3Heprum B
6unocepe.

MP6 7. CdopMnpoBaHHOCTb
YMEHMNA NPUMEHATb NONYYEHHbIE

3HaHUA ans 06bACHEHNA
6ronornyeckMx Mnpoueccos w
SBNEHNIA, ans MPUHATMNS

NPaKTUYECKUX  peLueHni B
NMOBCEAHEBHOM XXN3HM

c Lenbto obecneyeHus
6e30MacHOCTM CBOEro 340pPOBbS
W 300pOBbA  OKpYXawoLnx
nofgen, cobnaeHnsa 340poBoro
obpasa YKN3HMU, HOpM
rpaMoTHOro noBefeHus B
OKpYy>KatoLLen NPUPOLAHOIA
cpege; NOHMMaHue
HeobX0ANMMOCTN UCMO/b30BaHUA
JOCTUXKEHWUN COBPEMEHHOA
6nonornn N BUOTEXHONOTNIA ANs
pauvoHaibHOro
NPMpPOLONO0/b30BaHUSA.

MP6 8. ChopMUpOBAHHOCTb
YMeHUs pewatb GUMonornyeckmne

3afaum, COCTaB/ATh
reHOTUMNUYEecKne CXEeMbI
CKpeLLBaHus

ans pasHbIX TUMOB

HacnefoBaHUs  MPU3HaKoB Yy
OpraHn3MoB, COCTaBNATb CXEMbl
nepeHoca BeLLeCTB U 3Hepruu B
akocuctemax (Lenu nuTaHus,
MULLEeBbIe CETH).

MP6 9. CdopmMUpoBaHHOCTb
YMEHUA KPUTUYECKWN OLEHMBATb
UH(popMaLnio  6MOIOrNYECcKoro

cofepxaHus, BK/IOYAIOLLYHO
nceBfoHayu4Hble  3HaHUS U3
pasnYHbIX MCTOYHMKOB
(cpeacTBa MacCoBO
NHopMaymu, Hay4HoO-
nonynsipHble maTepwuanbl);
NHTEpnpeTUpoBaTb  3TUYECKMe
acnekTbl COBPEMEHHbIX
nuccnefoBaHuWiAi B 6uonorum,
MeauLmnHe, 6uotexHonorum,
paccmaTtpuBaTth rnobanbHble
3KON0rn4yecKume npo6nembl

COBPEMEHHOCTK, (OopMMpOoBaTb
7



OK 02.
Vcnonb3osatb
COBPEMEHHbIEe
cpefcTBa NnoucKa,
aHanmnsa

n NHTepnpeTaunu
NH(opmaLunm

N NHMOPMaLNOHHbIE
TEXHONOrnn ans
BbINO/MHEHMA  3ajad
npoteccnoHanbHo
LeATeNbHOCTY

OK 04. 3(hhekTBHO
B3aMMOAECTBOBATb
n paboTtatb

B KON/IEKTUBE

N KOMaHfe

JINYHOCTHbIE pesynbTaThbl AO/KHbI
OoTpaXaTb B 4YaCTu: LEHHOCTWN Hay4HOro
MO3HaHUA:

-C(hOPMMPOBAHHOCTb  MUPOBO33PEHMS,
COOTBETCTBYHOLLETO COBPEMEHHOMY
YPOBHI0O pasBMTUS HayKu "

06LLECTBEHHOW NPaKTUKKM, OCHOBAHHOIO
Ha Aivanore Ky/nbTyp, CNOCOGCTBYIOLLErO
0CO3HaHWIO CBOEro MecTa
B MONIMKYNIbTYPHOM MUpE.

MeTanpeaMeTHble Pe3ynbTaTbl AO/KHbI

oTpaxatb:
OsnafeHue YHUBepca/bHbIMU
yUYebHbIMM no3HaBaTe/IbHbIMU
AEeCTBUAMMN:
B) paboTa ¢ MH(opmaLueil:

BNnafleTb  HaBblKaMu  MOy4YeHUs
MHopMaLmnm
M3  UCTOYHWKOB  pasHbiX  TWMOB,

CaMOCTOSATE/IbHO OCYLLECTBAATL MOWUCK,
aHanus, cucTemMaTusaunto
" MHTepnpeTayuto MHhopMaLmm
pasINUHbIX BUAOB " thopm
npeacTaBneHus;

OLeHMBATb AOCTOBEPHOCTb,
NeruTUMHOCTb NHopmaLmu,
ee COOTBETCTBME MPaBOBLIM 1 MOpa/ibHO-
3TUYECKMM HOpMaMm

JINYUHOCTHbIe  pe3ynbTaTbl  AO/MKHbI
OTpaXaTb B YacTW: LEHHOCTU Hay4YHOro
MO3HaHUSA: 0CO3HaHue LLEHHOCTK
Hay4yHOW  [AeATeNbHOCTU, TOTOBHOCTb
OCYLLeCcTBNATb MPOEKTHYH 7
nccnenoBaTeNbCKYO [eaTeNbHOCTb
WHAMBUAYANbHO U B Fpynne.

no OTHOLUEHUIO K
COOCTBEHHYIO MO3ULMIO.
MP6 10. CdopmmpoBaHHOCTb
YMEHWIA co3faBaTb COOCTBEHHbIE
NMUCbMEHHbIE 7 YCTHbIE
coobueHmns Ha OCHOBe
610N0rNYecKon NHpopmaunn n3
HECKOJIbKMX NCTOYHMKOB,
rpamoTHO MCNo/ib30BaTb
NOHATUWHBLIN annapaT 6uonoruu
MP6 1 CdopmMnpoBaHHOCTb
3HAHWUA 0 MecTe UK ponwn
oronorum

B CUCTEME HAy4yHOro 3HaHus;
(OYHKUNOHANbHOW FPaMOTHOCTM
yenoBeka ans peLeHns
YXWN3HEHHbIX MPOGEM.

MP6 7. CdhopMUPOBaHHOCTb
YMEHUS NPUMEHATb NMONYYEHHbIE
3HaHUA ons 06BbACHEHMNS
O6MONOrnYecKMx MpoLeccoB W
ABJIEHUNA, ans NPUHATUA
NPakTUYECKUX  peLleHni B
NMOBCEAHEBHOW YXU3HM

c Lienbto obecneyeHus
6e30NacHOCTM CBOEro 340POBbS
W 300pOBbA  OKpYXawLwmx
noaei, cobnoaeHns 340p0BOro
obpasa XU3HW, HOpM
rpamoTHOrO noBefeHuns B
OKpYy>KatoLL e NPUPOLHO
cpege; NMOHUMaHKe
HeobX0AMMOCTUN UCMONb30BaHNSA
NOCTUXEHNIA COBPEMEHHOVA
6nonorun 1 6UOTEXHONOTNIA ANns
pauuoHanbHOro
NpMpoLONo0/b30BaHUSA.

MP6 10. ChopmMUPOBaAHHOCTb
YMEHU co3faBatb CO6CTBEHHbIE
NMUCbMEHHbIEe " YCTHble
coobLeHmns Ha OCHOBE
610N10rnYeckon nHpopmayum 13
HEeCKONbKNX NCTOYHWKOB,
rpamoTHO MCNoNb30BaTh
NOHATUINHBIN annapat 6uonorumn
MP6 5. MpuobpeTeHne onbiTa
NPYMEHEHNSA OCHOBHbIX METOA0B
Hay4HOro NO3HaHK4,
ncnosib3yemblX B 6Guosoruu:
HabNOEHNSA N ONUCAHUA XUBbIX
CUCTeM, MPOLECCOB U ABEHUN;
opraHusaumMm ”  NpoBeAeHus

HUM



OK 07.
CopeiicTBOBaATH
COXPaHeHWto
OKpYy>KatoLL e
cpeas!,
pecypcocoepexxeHm
o} NPUMEHATb
3HaHUS

06 N3MEHEHUN
KnuMata, NpUHUUNb
6epexxmBoro
NMPOun3BOACTBA,

3 (PEeKTMBHO
[encTBOBaTh

B Ype3BblYaHbIX
CUTyaumax

MeTanpeamMeTHble pe3ynbTaTbl AO/HKHbI
oTpaXarb:
OBnapgeHune YHUBepca/bHbIMU
KOMMYHUWKATUBHbIMWU AEACTBUAMMN:
6) coBmMecTHas LeATe/IbHOCTb;
NOHUMaTb " MCNo/b30BaTb
npemmMmyLecTsa KOMaHAHOW
N MHAMBUAYaNbHOW paboThl;
npUHUMaTb  LEennM  COBMECTHOM
[eATeNIbHOCTN,  OpraHu3oBbIBaTb WU
KOOpAMHWUPOBaTb AencTems
No ee AOCTMXEHWIO: COCTaBNATb MaH
[eVcTBUIA, pacnpefensTb POAM C y4eToM
MHEHW Yy4YaCTHUKOB obcyxaaTb
pe3ynbTaTbl COBMECTHOI paboThl
JINYHOCTHbIE  pe3ynbTaTbl  AO/DKHbI
oTpaxaTb B 4aCTU: 3KOJIOrMYeCKOro
BOCMWTaHWA: -  CHOPMUPOBAHHOCTb
9KOMOrMYeCKOW KyNbTypbl, MOHUMaHWE
BANAHUSA  COLMANbHO-3KOHOMUYECKUX
NpPOLEeCcCoOB Ha COCTOSAHME MPUPOLHON
W couuanbHOW  cpedbl, 0CO3HaHue
rnobanbHOro xapakrepa 3K0M0rMyeckmx
npob6newm;
- NlaHUpoBaHMe ©  OCyLLecTBAeHMNe
[JEeNCTBUIA B OKpyXalolleid cpefe Ha
OCHOBE 3HaHWs Uenel yCTONYMBOro
pasBUTUS Ye0BEYeCTBa,;
aKTMBHOE  HenpuaTue  [AencTBuil,
NPUHOCALLNX Bpes OKpY>KatoLLei cpeae;
yMeHue NMPOrHO31pPoBaTh
HebnaronpusaTHbIe 3KONOrnyeckune
nocnescTBus npesnpuHMMaeMbiX
[eicTBUI, NpefoTBpaLLaTh uXx;
- paclupeHne onblTa [eATeNbHOCTK
9KONOrMYECKOWN HarnpaBNeHHOCTH.
MeTanpeAMeTHble pe3ynbTaTbl AOMXKHbI
oTpaxatb:
OsnageHue YHUBepcanbHbIMU
KOMMYHWKATUBHbIMUN [LeACTBUAMMN:
6) coBMeCcTHasa AeATeNbHOCTb:

noHMMaTb " MCMNob30BaTh
npenmmMylilectea KOMaH/HOW
M UHAMBUAYANbHOW paboTbl;

NPMHMMATb  Le1n  COBMECTHOIA
[eATeNbHOCTW,  OpraHu3oBblBaTb WU
KOOpPAUHUPOBaTb fencTems

Mo ee [AOCTMXKEHMIO: COCTaBNATb MNaH
[eNcTBUiA, pacnpesenaTb pou € y4eToM
MHeHU Yy4acTHUKOB 06CcyxaaThb
pe3y/ibTaTbl COBMECTHOM paboThbl

610N0rNYecKoro aKkcnepmmMeHTa
BbIABMXEHNSA rmnoTes,
BbISIB/IEHWNS 3aBUCUMOCTM MeXAay
nccnegyemMmbiMn  BEIMUYUHAMM,

06bACHEHNS MONYYEHHbIX
pe3ynbTaToB

n OpMyNMpoBaHMS BbIBOJOB C
MCNONb30BaHNEM HaYUHbIX

NOHATUIA, TEOPUIA 1 3aKOHOB

MP6 5. MpuobpeTeHne onbiTa
NPVMEHEHNS OCHOBHbIX METOZ0B

Hay4HOro nosHaHwus,
MCNoNb3yemMblX B  6GMONOruu:
HabnaeHns

N OMUCAHUA >KUBbLIX CUCTEM,
npoueccos n ABNEHWNIA;
opraHuMsayMm 1 NpPoOBefeHMUs

610N0rNYecKoro IKCNepUMeHTa,
BblABNXEHUA rmnoTes,
BblAB/1IEHNA 3aBUCUMOCTU MeXay
ncenegyeMmbiMmn BE/IMYNHAMMN,

00bsICHEHUS NONYYEHHbIX
pe3ynbTaToB

n (HopMynMpoBaHMs BbIBOAOB C
NCMO/b30BaHNEM Hay4HbIX
NOHSATUIA, TEOPUIA N 3aKOHOB.
MP6 6. ChopMMpOBaHHOCTb
yMeHus BblAEeNATb
CYLLEeCTBEHHbIE NPU3HaKM
BMPYCOB, KMeTOK MNPOKapuoT u

3YyKapuoT; OAHOKMETOYHbIX K
MHOTFOK/ETOYHbIX OPraHWM3moB,
BW/0B, 610oreoL,eHO308B n
3KOCUCTEM,; 0COGEHHOCTU
npoweccos obmeHa BELLECTB WU
npesBpaLleHns 3Heprun B KNeTke,
(hOTOCMHTE3a, NNACTUYECKOro U

3HEpreTUYeckoro 06MeHa,
XEMOCWUHTE3a, MWUTO3a, Meiio3a
ONN0AOTBOPEHUS, pPa3BUTUA 1
pa3MHOXeHus,
NHAMBUAYANbHOTO pasBMTUS
opraHusma (oHTOreHesa),
60pbObI

3a CyLLecTBOBaHuMe,
€CTeCTBEHHOTO oTbopa

9



MK 2.5. OkKa3biBaTb
NnepByto MOMOLLb
nocTpagasLUmm

MnK 2.7.
OpraHu3oBbIBaTb 1
obecneumnsatb
fencTems
NOAUYNHEHHbIX
Y/IEHOB 3KUnaxa
CyfHa no
npesynpexaeHuto n
npeLoTBPaLLEHUIO

HaBbIK: AeACTBMIA NpW OKasaHWW NepBOl
NMOMOLLK

YMeHusa: 0Ka3blBaTb NEPBYO MOMOLb, B
TOM yncne  Noj  PYKOBOACTBOM
KBaNMM(MLMPOBAHHbIX CMeLnanucToB c
NMPUMEHEHNEM CPeACTB CBA3N
3HaHMA:  nopsaoK  AencTBuid
OKa3aHUW nepBOi NOMOLLM

npm

MpaKTUYECKUA ONbIT B: UCNONb30BaAHNN
CPeACTB UHAMBUAYANbHON 3aLUThbI
YMeHUs: AeiicTBOBaTb B YPE3BblYANHbIX

cuTyaumnax
3HaHu4: KOMMNeKc mep no
npeaoTBpaLLeHunto 3arpasHeHums

OKpY>XatoLLei cpeabl

BA006pa30BaHNs,

nprcnoco61eHHOCTH
OpraHu3mMoB K cpefie obuTaHus,
BANSHUA KOMMOHEHTOB
3KOCUCTEM, aHTPOMOreHHbIX
N3MEHeHUNN

B aKocmcTemMax cBoel
MeCTHOCTH,

KpyrosopoTa BeLLecTB n
npespatieHune 3Heprum B
6uocdepe.

MP6 7. CdopmMnUpOBaHHOCTb
YMEHUS NPUMEHATb MONMYYEHHbIE
3HaHu4 ans 06BbACHEHUS
6uonornyecknx npoLeccos wu
AB/IEHUN, ans NPUHATKA
NPakTUYeCKNX  peLUeHwuii B
NoBCEHEBHO XN3HU
c Lenbto obecneyeHus

6e3onacHOCT CBOEro 340PO0BbA
W 300p0OBbA  OKPYXaLMX
noaei, cobnoaeHnsa 340p0BOro

obpasa YKN3HMN, HOpM
rpamoTHOro noBefeHuns B
OKpY>XKatoLLel NPUPOHON
cpeae; NOHMMaHKe
HE06X04MMOCTN MCMNO/b30BaHNA
JOCTVKEHUN COBPEMEHHOA

6uonornn n 6UOTEXHONOTNIA ANs
payMoHanbHOro

NPMpPoAON0NbL30BaHMNSA
MpakKTnyeckni onbIT B:
[IeiCTBME MPW OKa3aHWW NepBOWA
nomMoLym

YMeHMe: OKasblBaTb MNepBYH
noMowb, B TOM uuUcne noj
PYKOBOZACTBOM

KBa/IM(PULMPOBAHHbIX
CneyuanncToB C MNpPUMeHeHnem
CPesCTB CBA3M

3HaHue: NopsafoK LelCTBUIA Npu
OKasaHuW NepBoi NOMOLLM
HaBbIK: nCnosb3oBaHMe CpeacTs
NHAMBUAYANIbHOW 3aWuThl

Y MeHue: [encTeni B
4ype3BblYaHbIX CUTYyaLUaX
3HaHue: KoMmrJiekca Mep Mo
npefoTBpaLLeHNI0  3arpsA3HeHns
OKpYy>KatoLLen cpeabl
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3arpsi3HeHns BOAHOW
cpeabl
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2. CTPYKTYPA I COAEP>XAHUE OBLLEOBPA3OBATE/IbHOW ANCLIMNNHBI

2.1. O6beM AMCUNMNNHBI N BUAbI Y4eOHOI paboThbl

Bug yyebHoin paboThbl O6bem B yacax
O6bem ob6pasoBaTe/ibHOM NPOrpaMmMbl AUCLUMN/INHBI 72

B T.u.

TEOpeTUYecKne 3aHATUA 44
npakTUYecKmne 3aHATUA 12
nabopaTtopHble 3aHATUSA 4
OcHOBHOe cofepxaHue 60
MpoeccnoHanbHO OPUEHTUPOBAHHOE COfepXKaHue (CofepKaHue 10
npukKnNagHoro mMoayns)

MpomexyTouHasa atTectaumns (guddepeHLMPOBaHHbIN 3a4eT) 2

12



2.2. TemaTUYeCKUA nNaaH n cofepXXaHue gUCUUNINHBI

HanmeHoBaHMe
pa3fesnoB U TeM

1
OCHOBHOe cofep>xkaHue

Copep>kaHue ydyebHoro matepmana (0OCHOBHOE U NPOdeccCUoHaIbHO OPUEHTUPOBAHHOE),
nabopaTopHble U NpaKTUYeCKne 3aHATUSA, NPUKNagHOM Moay/b (MPU Hannymnn)

2

Pasgen 1. buonorna Kak Hayka. >)KnuBble CUCTEMbI U UX opraHusaums

Tema 1.1.
Buonorus
B CUCTEME HayK.
O6Lwas
XapakTepucTuka
YKNU3HU

Pasgen 2 Xumnyeckui
Tema 2.1.
XUMUNYECKNIA cOCTaB
Knetkn. Boga
N MUHepanbHble
BeLlecTBa

Tema 2.2.
Buonoruyecku
BaXXHblE XMMMYECKME
coefiMHeHUA

CopepxaHve y4yebHOro marepunana

Buonorusa - Hayka o Xusol npupoge. Cea3n 6M0N0rnMn ¢ 06LWEeCTBEHHBIMU, TEXHUYECKUMU U
APYTVIMW eCTECTBEHHbIMU HayKamu, uiocodueid, penurneit, aTUKOM, 3CTETUKON 1N NPaBOM.
Ponb 6uonornv B (HOPMMPOBAHUN COBPEMEHHOM HAy4YHOW KapTWMHblI Mupa. Cuctema
OGMONOTNYECKUX HayK.

MeToabl NMO3HAHUS XMBOW NPUPOAbl (HabnoaeHWe, 3KCNEPUMEHT, OMucaHue, U3MepeHue,
Knaccugukauus, moLenupoBaHue, ctaTucTmyeckas o6paboTka faHHbIX). XXKBble CUCTEMbI
(bnocucTtembl) Kak npegmeT  u3yyeHusa Guonormm. OTAMYME  XKUBbLIX CUCTEM  OT
HeopraHnyeckon npmpoabl. CBolicTBa BMOCUCTEM U UX pa3HOOGpa3ue.

YpOBHMU opraHmsauumu 6uocucTem: MONEKYNAPHO-TEHETUYECKNIA, KNETOUHbINA,
OpPraHU3MeHHbI, MONyNAUNOHHO-BMAOBOW, 3KOCUCTEMHbIA (6MO - reoLeHOTUYECKWIT),
6rochepHblii

COCTaB U CTPOEHUEe KNEeTKU

CopepxaHve y4yebHOro matepumana

XUMUYECKUIA COCTaB KNETKU. XUMUYECKUE 3M1eEMEHTbI: MaKpPO3/IEMEHTbl, MUKPO3/NIEMEHTbI.
Bofa M MuHepanbHble BewlecTBa. PYHKUWM BOAbl M MUHEpanbHbIX BELLECTB B KI/ETKE.
MogaepxaHne OCMOTMYECKOro 6GanaHca XWMWUYECKUIA COCTaB KNeTKU. XuMmuyeckue
3/IEMEHTbI: MaKpO3/IeMEHTbI, MUKPO3/ieMeHTbl. Bofa U MUHepanbHble BellecTBa. PYHKUUN
BOAbl U MUHepasibHbIX BELLECTB B KneTke. [ofgjepXaHMe 0CMOTUYecKOro 6anaHca
CopepxaHvie yuyebHOro marepuana

Benkn. CocTaB 1 CTpOeHUe 6enkoB. AMUHOKNCIOTbI - MOHOMEpPbI 6enKoB. He3aMeHUMble U
3aMeHUMble aMWUHOKMUCNOTbl. AMWHOKMCNOTHbLIA COCTaB. YPOBHW CTPYKTYpbl 6Ge1KOBOWA
MOJNeKybl (NepBMYHas, BTOPUYHASA, TPETUYHAA U 4YeTBepTUYHAA CTPYKTypa). XUMuYeckue
cBoicTBa 0enkoB. buonornuyeckme ¢yHKUMM 6enkoB. ®PepmeHTbl - 6GMONOrMYecKme
KaTanusatopbl. CTpoeHue (epmeHTa: aKTWBHbIA LeHTp, cybcTpaTtHas cneyuuyHOCTb.
KoepmeHTbl. ButamuHbl. OTinuns epMeHTOB OT HEOPraHMYeCcKNX KaTann3aTopos.

4

OK-02

dopmMupyemble
KOMMNeTeHL NN

OK-01, OK-02,

OK-04
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Tema 2.3.
CTpyKTypHO-
(hYHKUMOHa/IbHasA
opraHu3saums KneTok

Yrneesofbl: MoHOcaxapuibl (rnwokosa, pubosa n gesokcupnbosa), gucaxapupbl (caxaposa,
Nnakrto3a) v nonucaxapuibl (Kpaxman, rAMKOreH, Lennwnosa). buonornyeckune ¢yHKUUK
yrnesogoB. HyknenHosble kucnotol: AHK n PHK. Hykneotnabl - MOHOMepPbl HYKNEWHOBbIX
kucnot. CtpoeHne n pyHkumn AHK. CtpoeHune n pyHkumumn PHK. AT®: cTpoeHne 1 QyHKUNN
CopepxaHue yyebHOro marepuana

LnuTonornsa - Hayka o KneTke. KnetoyHas Teopus - npumep B3aMMOLENCTBUS Uael 1 (hakToB
B HAYYHOM MO3HaHUU. MeToabl U3YUYeHUS KNETKU.

KneTka Kak Le/iocTHas >kmBasa cuctema. OO6LMe NPU3HAKM K/IETOK: 3aMKHyTas HapyXxHas
mMem6bpaHa, Monekynbl HK Kak reHeTuyeckuii annapar, CucTeMa CMHTe3a 6eska.

Tunbl  KNETOK: 3yKapuoTMyeckas W  npokapuotuyeckas. OCOOGEHHOCTU  CTPOEHUSA
NPOKapuoTUYECKOW KneTkW. KneTtouHas cTeHKa 6akTepuii. CTpoeHMe 3yKapuOTUYECKOWA
KneTkn. OCHOBHbIE OTINYNA PACTUTENIbHON, XXUBOTHON M TPUGHON KNeTKU. MOBEPXHOCTHbIE
CTPYKTYpbl KNETOK- KNeTOYHAasd CTeHKa, TIMKOKaNuKe, ux (QyHKuuun. [nasmaruyeckas
mMeM6paHa, ee CBOWCTBA U PYHKLUN.

Limtonnasama m ee opraHomabl. OgHOMeMOpaHHble opraHouabl KneTku: 3MC, annapat
FonbapXn, Nn3ocombl. MoNyaBTOHOMHbIE OPraHoWfbl KAETKW: MUTOXOHAPWUKM, NAacTuabl.
MpouncxoxaeHne MUTOXOHAPUIA M nnacTug. Buabl nnactnh. Hememb6paHHble opraHoufbl
KNeTKN: pubOCOMbI, KNETOYHbIA LEHTP, LEHTPUONN, PECHUYKKN, XIYTUKN. DYHKUUN
OpraHoMgoB KNeTKu. BktoueHuda. AApo - perynaTtopHbld LeHTp KneTku. CTpoeHue agpa:
AfepHas 060/104Ka, KapruonnasMa, XpoMaTuH, SAPbLILLIKO. XPOMOCOMbI. TPaHCMOpPT BELLECTB B
KneTke

JlabopaTopHble 3aHATUA

Ne 1 «CTpoeHue KneTKun (pacTeHNs, >XNBOTHbIE, TPUBHI) 1 KNeTOUYHbIE BKIOYEHUS (Kpaxmal,
KapoTWHOWAbI, XNoponnacTbl, XpOMONNacTbl)»

Paszgen 3. XKuU3He[eATeIbHOCTb K/1eTKMU

Tema 3.1.
OO6MeH BelllecTB
1 NpeBpaLleHue

CopfepxaHue y4yebHOro matepmana

O6MeH BelLLecTB, UM MeTabonmam. AccuMmmnnauus (NnacTUYecknin 06meH) n ANCCUMUNALNS
(sHepreTnyeckmnin 06MeH) - ABe CTOPOHbLI €4MHOro npouecca metabonusma. Posb 3aKOHOB
COXpaHeHMA BeLecTBa M 3HEPTMM B MOHUMAHUM MeTabonm3ma. Tunbl OO6MeHa BeLLECTB:

OK-01, OK-02,

OK-04
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3Heprum
B KNeTKe

Tema 3.2.

BuocuHTe3 6enka

Tema 3.3.
Bupyceol

aBTOTPO(HbIA W reTepoTPOdHbLIA. Ponb (epMEHTOB B 0OMEHe BELLECTB ¥ MpeBpaLLeHUu
3HEPTUN B KNETKE.

d®oTocuHTE3. CBeToBas M TemHOBas (ha3bl (OTOCMHTE3a. Peakuum (OTOCUHTE3A.
APheKTUBHOCTL (oTOCMHTE3a. 3HayeHuMe (DOTOCUHTE3a ANA XKWU3HM Ha 3emne. BnuvsaHwue
yCNoBUil cpefbl Ha (POTOCMHTE3 1 CNOCOObLI MOBBILWEHWS €ro NMPOAYKTUBHOCTU Y KYNbTYPHbIX
pacTeHWii. XeMOCUHTEe3. XeMOCUHTE3NpYOLW e 6akTepumn. 3Ha4eHne XeMOCHUHTe3a AN5 XNU3HW
Ha 3ewmse.

SHepreTnyecknin obmMeH B KneTke. PacllenneHune BeLecTB, BbieNeHNe U aKKyMy/MpoBaHue
3HEpPrMM B KNeTKe. 3Tanbl 3HEPreTU4Yeckoro obmeHa. FNmMKonui3. bpoXeHue U ero Bufpbl.
KucnopogHoe OKuCNeHWe, UIN KNeTouHoe AbixaHue. OKuCnuTeNbHOe (ochopunmpoBaHue.
A(DheKTUBHOCTb 3HEPreTUYECKOro 0OMeHa

Cogep>xaHue yyebHOro marepumana

Peakunm MaTpuUyHOro CcuHTe3a. [eHeTmyeckaa WHgopmauma wn  AHK. Peanusauns
reHeTMYecKoin nHpopmaunm B KneTke. MeHeTUYECKNIA KO 1 ero CBONCTBA. TpaHCKpunuus-
MaTpuuHbli  cuHTe3 PHK. TpaHcnauma -  6uocuHTe3 6enka. 3Tanbl  TpaHCAALWK.
KoagnpoBaHne aMMHOKUCIOT. Pofib pnbocom B 6MOCKUHTE3e 6enka

MMpakTnyeckoe 3aHATHE

Ne 1 «PelleHue 3afay Ha onpegeneHne nocnesoBaTensHOCTU HYKIeoTUL0B»

Copep>xaHue yyebHoro matepuvana

HekneTouHble (OPMbI XU3HW - BUPYCbI. VicTopus OTKpbITUA BUpycoB (4. WN. ViBaHOBCKWA).
OCO06EHHOCTM CTPOEHUS M XXU3HEHHOIO LMKIa BUPYCcOB. bakTepuodgarn. bonesHn pacTeHuii,
YXVMBOTHbIX U YeN0BEKA, Bbl3blBaeMble BUpycamu. Bupyc nmmyHogedpuunTa venoseka (BUY)
- Bo3byautenb ClMAa. MpodunnakTka pacnpocTpaHeHMs BUPYCHbIX 3a060/1eBaHWI

Pasgen 4. PasamMHOXeHWe U MHAMBUAYaNbHOE pasBUTME OPraHU3mMoB

Tema 4.1.
XXWN3HEHHbIA LUUKN
KNeTKu

Tema 4.2.
®opmbl Pa3MHOXEHUA
opraHn3moB

CogepxxaHue yuyebHOro mMaTepuana
[leneHne KneTkn - mMuTo3. CTaamm muTo3a. MpoLecchl, MPOUCXOAsLLME HA pasHbIX CTaausx
MWUTO3a. B1ONOrMYecKnii cmbicn MuTo3a. MporpammupyemMasi rméenb KNeTKM - anonTos

CopepaHue yuye6HOro maTepmana
®OopMbl PA3MHOXEHUS OpraHM3MoB: 6ecrnonoe U NonoBoe. Buabl 6ECNONOro PasMHOXEHUS:
AeNeHne HafBO€e 1 MOYKOBaHME OHO U MHOTOK/IETOYHbIX, COP006pa3oBaHe, BereTaTuBHoe

OK-01, OK-02,

OK-04
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Tema 4.3.
HansngyanbHoe
pa3BuUTUe OpraHN3MoB

pa3MHOXeHMWe. VICKyCCTBEHHOe K/IOHMPOBaHMe OPraHM3MOB, ero 3HauyeHue Ans Cenekuuu.
MonoBoe pasMHOXeHWeE, ero OTANYMs oT 6ecnosoro.

Meio3. Ctagun wMmeiio3a. [pouecchbl, NpoMcxoffline Ha cTaguMax Meiosa. [losefeHue
XpOMOCOM B Meio3e. KpoccuHrosep. BuONOrmyeckmini CMbICn 1 3HaYeHMe Menosa.
ameToreHes - npouecc 06pa3oBaHMA MOMOBLIX KNETOK Y >XWBOTHbIX. [10N10Bble Xenesbl:
CeMEHHUKN 1 anyHukn. ObpasoBaHMe 1 pa3BUTUE MOJOBbIX KNETOK - rameT (CrepMaTo3ouf,
AnuekneTka) - crnepmaroreHe3 u ooreHe3. OCO6EHHOCTU CTPOEHUS SANLEKNEeTOK U
criepmato3ongos. OnnogoTsopeHue. MNMapTeHoreHes

CopepxxaHve yuebHOro marepuana

NHamBnayanbHoe pa3Butune (OHTOreHes3). IMOpMOHanbLHOE pa3BuTUE (3MOpPMOreHes). JTanbl
IMOPUOHA/IBHOTO  PasBUTUA Yy  MO3BOHOYHbIX XXMBOTHbLIX: ApobGneHue, racTpynauus,
opraHoreHe3. [locTambpuoHanbHoe pas3BuThe. Tunbl MNOCTIMOPUOHANBHOIO  PasBUTUSA:
npamoe, Henpamoe (MYMHOYHOE). BnusaHue cpefbl Ha pa3BUTME OpPraHM3MoB; (PaKTopbl,
CNoCoOHble BbI3blBaTb BPOX/EHHblIE YpPOACTBA. POCT M pa3BuTMe pacTeHuid. OHTOreHes
LLBETKOBOI0 pacTeHus: 4BOWHOe ONNOLOTBOPEHUE, CTPOEHUE CEMEHU, CTaaun pasBuTUs

Pasgen 5. HacnegCcTBeHHOCTb M MU3MEHUYMBOCTL OPraHM3MoB

Tema 5.1.
3aKOHOMepHOCTH
HacnegoBaHuA

CopepxxaHue yyebHoro matepmana

MpeameT W 3afayn reHeTUKW. Pofib LMTONOTUU U 3MOPMONOrMN B CTAHOB/IEHUUN TEHETUKN.
Bknag, poOCCUMIACKMX U 3apyBeXHbIX YUYEHbIX B pa3BUTUE TEHeTUKU. MeTOoAbl TeHETUKM
(rMbpuooNornYecknidi,  LUTOTEHETUYECKNIA,  MONEKYNAPHO-TeHeTUYecknid).  OCHOBHbIE
reHeTUYecKune NOHATUA. CeHeTMYECKas CUMBO/IMKA, UCMOb3yeMasi B CXeMaX CKpeLLBaHUA.

3aKOHOMepPHOCTY Hac/ejoBaHUSA NPMU3HAKOB, YCTaHOBNEHHbIe . MeHgenem. MoHornépugHoe
CKpeuimBaHue. 3aKoH efAuMHOoO6pasvMs  rmMbpuaoB  MNepBOro  MokoneHusa.  MpaBuio
AOMUHMpPOBaHUA. 3aKOH pacllienneHnMsa npusHakos. [mMnote3a 4MCTOTbl ramet. [lofiHOe u
HEenosiHoe JOMUHUPOBaHMeE.

OurnbpngHoe  ckpewmBaHve.  3aKOH  He3aBUCMMOrO  HacfefoBaHWS  MPU3HAKOB.
LinToreHeTnyeckne OCHOBbI AUTMOPUAHOTO CKpewmMBaHusA. AHannsnpyoLee CKpeLmBaHue.
Vicrnonb3oBaHMe aHaNM3NPYIOLLLEro CKpeLLnBaHua Ans onpegeneHns reHoTuna ocoou
MpakTuyeckoe 3aHATUE

Ne 2 PeweHne 3ajay Ha onpefeneHve BepOATHOCTU BO3HWKHOBEHUSA HACNeACTBEHHbIX
MPU3HAKOB NPWU MOHO-, AW-, MONUTMOPUAHOM U aHaM3MPYIOLWEM CKpPeLuBaHn, coCcTasneHune
reHOTUMNYECKNX CXEM CKpeLinBaHus

12
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Tema 5.2.
CuenneHHoe
HacnefoBaHue

Npn3HaKoB

Tema 5.3.
3aKOHOMEpHOCTH
N3MEHUYNBOCTH

Tema 5.4.
[TeHeTMKa 4yenoBeka

CogepxxaHue yyebHoro marepuana

CuenneHHoe HacnegoBaHMe NpusHakos. Pa6oTta T. MopraHa no cuenieHHoOMY Hac/neLoBaHuio
reHoB. HapylieHune cuenneHns reHoB B pe3ynbTaTe KPOCCUHrosepa. XpOMOCOMHas Teopus
HacnefCTBEHHOCTW. [eHeTM4yecKne KapTbl. [eHeTMka nona. XpOMOCOMHOEe onpegeneHue
nona. AyTOoCOMbl M MO/I0OBble XPOMOCOMbI. TOMOramMeTHble U reteporaMeTHble OpraHU3Mbl.
HacnefoBaHue NpU3HaKoB, CLEM/IEHHbIX C NOJIOM

MpakTnyeckoe 3aHATHE

Ne 3 PeweHne 3afgady Ha onpefeneHne BepPOSATHOCTW BO3HWMKHOBEHMA Hac/iefCTBEHHbIX
MPU3HAKOB MNPU  CLUEMNAEHHOM  HacnefoBaHWM, COCTAaBNeHMEe TEHOTWUMUYECKUX  CXEM
CKpelyuBaHus

Copep>xxaHue yyebHoOro matepumana

M3MeH4YMBOCTb. BMabl M3MEHUMBOCTU: HEHAC/ELCTBEHHAA U HacnelCcTBeHHas. Posib cpefbl B
HeHacneACTBEHHOW W3MEHYMBOCTU. XapaKTepucTuka MOAUGDUKALUOHHOW W3MEHUYUBOCTHU
BapunaynoHHbIin pag n BapraunoHHas Kpueas. Hopma peakuumn npusHaka. KonmyecTBeHHble
N KayeCTBEHHble TMPWU3HaKW W WX HopMa peakumn. CBoKcTBa MOAUPUKALNOHHOW
N3MEHYNBOCTH.

HacnefncTBeHHas, WanM reHoTUnu4yeckas WM3MeHYMBOCTb. KOMO6GMHATMBHasA W3MEHUMBOCTb.
Meii0o3 1 NOMOBOM Mpouecc - OCHOBa KOMOMHATMBHOM WM3MEeHYMBOCTW. MyTalMOHHas
n3MeH4MBoCTb. Knaccuukayms myTtayuii: reHHble, XPOMOCOMHbIe, TeHOMHble. YacToTa K
NPUYMHbI MyTaumii. MyTareHHble (hakTopbl. 3aKOH FOMONOrMYECKNX PALOB B HaC/1e4CTBEHHO
N3MEHYNBOCTH

H. . BaBunosa

CopepxxaHune y4yebHOro matepumana

leHeTuka uyenoseka. Kapuotun denoseka. OCHOBHble METOAbl TFEHETUKM YesoBeKa:
reHeanornyeckunii, 6GAM3HELOBbIA, LUWUTOFEHETUYECKNIA, OUOXMMUYECKUIA, MONEKYNAPHO-
reHetndecknii. CoBpemMeHHOe onpefeneHne reHoTuna: MONHOMEHOMHOE CEeKBEHMpOBaHue
reHoTUNUpoBaHue, B TOM Yucse ¢ nomouibto ML P-aHanm3a.

HacneacTBeHHble 3a60neBaHUS 4YefiOBEKa: FeHHble 060/1e3HM, 60Me3HN C HacneACTBEHHOW
npeLpacnosioXXeHHOCTbH, XPOMOCOMHbIe 60/1e3HN. ComaTnyecKne U reHepaTuBHbIE MyTaLnn
CT1BO/I0Bble KNeTKWU. MprHLMNbI 340p0BOro 06pasa XU3HU, UArHOCTUKK, NPOPUNIAKTUKA U
NeYeHns reHeTUYecKux 06onesHeil. MeanKO-reHeTUYeCKoe KOHCYNbTMPOBaHWe. 3HaveHue
MEeAULUVHCKOW TFeHEeTUKN B MpeAoTBpalleHUM W JIeYEHUUM TeHeTUYeCcKux 3aboneBaHwuii
yenoseka

Pasnen 6. 9BoNOLUNOHHAA 6Monornsa
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Tema 6.1.
OBO/IIOLNOHHASA
Teopus
N ee MecTo
B 6MoN0rnn

Tema 6.2.
MuKpo3BooLua

Tema 6.3.
Makpoasontouns

CopepxxaHue yye6Horo matepuana
MpeAnoChINKA BO3HUKHOBEHUS 3BOMOLMOHHOI TEOPUM. DBONKOLIMOHHAS TEOPUs 1 eé MeCTO B
61onorun. BavsHue 3BoONMOLUOHHONI TEOPUW Ha PasBUTME GUONOTUM W APYTUX HayK.

CsupeTtenbcTBa 3sonouun. ManeoHTonornyeckme: nocnefoBarTe/lsHOCTb NOAB/IEHNS BULOB B
NasieoOHTO/IOrMYECKO NeTonucu, nepexofHble (opmbl. Buoreorpaduuyeckme: CXOACTBO U
pasnuume ayH u (aop MaTepukoB 1 OCTPOBOB. IMOPMONOrMYecKme: CXOLCTBa U pasnnyus
3MOPMOHOB pasHbIX BWMAO0B MO3BOHOYHbLIX. CpaBHUTE/IbHO-aHATOMUYECKUE: TOMOJIOTUNYUHbIE,
aHanornyHble, pPyAMMEHTapHble OpraHbl, aTtaBu3Mbl.  MONEeKYNApHO-OMOXMMUYECKNE:
CXOACTBO MEXaHU3MOB Hac/leJICTBEHHOCTM W OCHOBHbIX MeTabonnyeckux nyTel y Bcex
YXUBbIX OPraHM3moB.

OBOSIlOUMOHHAA Teopua Y. [apeuHa. [lpeanocbliKM  BO3HWKHOBEHMA  JapBUHM3MA.
ABKylwne cunbl 3BonKOLMM BUAOB N0 [apBuHY (M30bITOUHOE pPasMHOXEHME npu
OrpaHMYeHHOCTN pecypcoB, HeonpefenéHHas WM3MEHUYMBOCTb, 60opbba 3a CyliecTBOBaHME,
eCTeCTBEHHbIN 0THOP)

CopepxxaHue yuye6HOro matepunana

CuHTeTMueckas Teopus sgontounmn (CT3) M eé OCHOBHble MOMOXKEHUS. MUKPO3BOMHOLUS.
Monynauusa Kak eguMHuLa BUAA U 3BOJTOLMN.

ABmxywne cunbl (hakTopbl)aBontounm BUAOB B nNpupoge. MyTaLMOHHbIA npouecc U
KOMOWHATUBHAA WM3MEHUMBOCTb. [ONYNAUMOHHbIE BOJSIHbI W Apeld reHoB. M3onauus u
MUTpauns.

ECTecTBeHHbIN 0TOOP - HanpaBASANLWNA (haKTop 3BOAOUUK. DOPMbl eCTECTBEHHOI0 0T6HOpA.
Mpncnoco6/eHHOCTb OPraHN3MOB Kak pesy/nbTaT 3BOMOLUKN. Tpumepbl NpucnocobneHunin y
opraHu3amoB. Apomopdo3bl 1 naunoagantaumi. Bua n suaoobpasoBaHne. Kputepuun suaa.
OCHOBHble (hopMbl BMA006pa3oBaHUA: reorpafuyeckoe, aKo0rmyeckoe

CopepxxaHue yyebHOro matepuana

Makpoasontouunsa. @opmbl 3BONKOUUK: (UNETAYECKAA, [WMBEPreHTHas, KOHBEpPreHTHas,
napannenbHas. HeobpaTumocTb 3BonoUMM  Makpossonoumsa. DopMbl  3BONHOLUN:
thunetnyeckasn, AMBepreHTHas, KOHBEPreHTHas, napanniensHas. HeobpatumocTb 3BonOLUN

Pasgen 7. BO3HWKHOBEHME U pasBUTKUE XU3HN Ha 3emne

Tema 7.1.

CopiepxaHue yue6HOro maTepuana

1 Ok-01, Ok-02
OK-04

(o]

OK-01, OK-02
1 OK-04
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3apoxgeHne
N Pa3BUTUE XXU3HN

Tema 7.2.
Cuctema

OpraHn4yeckoro mupa.

MpoucxoxaeHue
yesioBeka -
aHTponoreHes

Tema 7.3.
OCHOBHbIe cTagumn
3BOOLUM YelloBeKa

JoHayuHble npeacTaBfeHUs O 3apOXAeHUUM KU3HW. HaydHble runotesbl BO3HUKHOBEHWSA
XWU3HN Ha 3emne: abuoreHes 1 naHcnepmmns. Xummyeckas 3BonOLMS. ABGUOTEHHbIN CUHTE3
OpraHnuYyeckux BeLeCcTB U3 HeopraHnyeckmx. IKCNepuMMeHTanbHOe MNOATBEPXAeHUe
XUMMUYECKOA 3BOAOLMK. HauanbHble 3Tanbl 6uonoruyeckoit apontwoumn. Fmnotesa PHK-
mupa. PopMmupoBaHMe MeMOpaHHbIX CTPYKTYP U BO3HUKHOBEHWe MNPOTOKNETKWU. [lepBble
KNeTKN 1 nx 3sonoumnsa. ®opMmpoBaHmMe OCHOBHbIX TPYMNN XXUBbIX OPraHM3mMOoB.

Pa3BuTME XXM3HM Ha 3emne no 3pam u nepuogam. Katapxeir. Apxeiickasd n NnpoTepo3oiickas
apbl. [Maneo3olickas 3pa WM eé nepuofbl: KeMOPUACKWIA, OPAOBUKCKURA, CUNYPUIACKWIA,
[EBOHCKWNI, KAMEHHOYTO/IbHbIM, NepMCKUA. Me3030iCKas apa U eé nepuogbl: TPUACOBbIN,
OpCKuii, MenoBoi. KaliHo3oickas 3pa M €8 nepuodbl: MNaneoreHoBbll, HEOreHOBbIN,
aHTPOMOreHOBbIN.

Cofiep>xaHue y4e6HOro matepuana

CucTtema OpraHM4YecKOro mumpa Kak OoTpakeHue 3BosOLMW. OCHOBHble CUCTeMaTUUecKue
rpynnbl OpraHn3mMoB. XapakTepUCTMKa Kaumata W reonornyeckux npoueccoB. OCHOBHbIe
aTanbl 3BOMIOUMNN PACTUTENILHOMO M XXUBOTHOIO M1pa. ApomMopo3bl y paCTEHUI M XKUBOTHbIX.
MosiBneHne, pacuBeT 1 BbIMMPaHUe rpynn XMBbIX OPraHu3moB.
JBonouMa  yenoBeka. AHTponosiorns Kak Hayka. Pa3BuTue npeAcTaBneHUin o
NMPOUCXOXAEeHUN 4YenoBeka. MeTogbl M3ydeHWs aHTponoreHesa. CXofcTBa W pas3nnyus
yesioBeKa W XKMBOTHbIX. CucTeMaTtMyeckoe MOMOXEHME 4YenoBeKa. [BuXylime Cusbl
(dbakTopbl) aHTponoreHesa. HacneacTBeHHass W3MEHUYMBOCTb WM E€CTECTBEHHbIN 0OT6Op.
O6LEeCTBEHHbI 00pa3 XXU3HWN, N3rOTOBNEHUE OPYAWUIA TPyAa, MblLUNIEHWE, PeUb

Copep>xaHue yuyebHOro matepumana

OCHOBHble CTaguMuM W BETBM 3BOMIOLMM 4eNOBeKa: aBCTpanonuTekn, YenoBek YMenblid,
UenoBek npsmoxogswuii, YenoBek HeaHAepTanbCKnii, YenoBeK pasyMHblii COBPEMEHHOIO
TMna. HaxoAKn McKonaeMblX OCTaHKOB, BPeMS CyLLeCTBOBaHMSA, 061acTb pacnpocTpaHeHus,
00bEM rO/IOBHOIO MO3ra, 06pa3 XW3HU, opyaus.

Yenoseyeckne pacbl. OCHOBHble 60/blIME pacbl: eBporneongHas (eBpasumiickas), Herpo-
aBcTpanougHas (sKeatopumasbHas), MOHronomgHas (asmaTcko-aMmepukaHckas). YepThbl
npMcnoco6/eHHOCTU NpeAcTaBUTeNeld 4YenoBeYeCKMX pac K YCNOBUAM CYLLeCTBOBaHUS.
EAMHCTBO YyenoBeyeckux pac. Kputrka pacnusma
Yenoseyeckne pacbl. OCHOBHble 60nblUMe packl: eBponeomaHas (eBpasniickas), Herpo-
aBcTpanomgHas (3keatopuanbHas), MOHronompHasa (asuMarcko-amepukaHckas). YepTol
npMCcNoco6/1eHHOCTN NpeAcTaBUTeNeil 4YenoBeYeCKUX pac K YCNOBUAM CYLLECTBOBAaHMSA.
EAQnHCTBO YyenoBeyecknx pac. Kputuka pacnsma
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Pasgen 8. OpraHusmbl
Tema 8.1.
2konorus

Kak Hayka. Cpefbl
KU3HW.
JKonornyeckue
(hakTopbl

Tema 8.2.
JKosornyeckue
XapaKTepucTunkn

nonynauum

Pasnen 9. CoobulectBa
Tema 9.1.
CoobuiecTsa
OpraH13moB,
3KOCUCTEMBI

Tema 9.2.

N OKpyXXatoLan cpeja
CopaepxxaHue yuye6HOro matepuana

JKOMorus Kak Hayka. 3agauv 1 pasfenbl 3KONorun. MeTofbl 9KONOTMUYECKUX UCCNeA0BaHNA.
DKONOrMyeckoe MMPOBO33PEHME COBPEMEHHOro 4enoBeka. Cpefibl 06MTaHUS OpPraHVW3MOB:
BO/IHasl, HA3eMHO-BO3/YLUIHAs, MOYBEHHas, BHYTPUOPraHM3MeHHas.

3Konornyeckne aktopbl. Knaccudmkaumns 3KoNormyeckmx ¢akTopoB: abuoTUYecKue,
OMOTMYECKME W aHTPOMOreHHble. [eiAcTBME 3KONMOrMYECKMX (DaKTOPOB Ha OpraHu3Mmbl.
Abunotuyeckne  (hakTopsl: CBET, TeMnepartypa, BNAXHOCTb. doTonepnogmam.
MpucnocobneHns OpraHU3MoOB K [eACTBMIO abuoTuyeckmx (HakTopoB. Buonormyeckue
PUTMblI.

Buotnueckune haktopbl. Buabl 6MOTUYECKMX B3aUMOLEACTBUIA: KOHKYPEHLMNSA, XULHNYECTBO.
MapasnuTusm, MyTyannsm, KOMMeHcann3am (KBapTMpaHCTBO, HaXxNe6HMYEeCTBO), ameHcannsm,
HelTpann3M. 3HayeHne BMOTUYECKUX B3avMOLeWCTBUM AN CYLLeCTBOBaHWA OpraHU3MOoB B
NMPUPOAHbLIX CO0bLLEeCTBAX

Copep>xaHune y4ye6HOro matepuana

JKONOrnyeckne xapakTepucTuky nonynauun. OCHOBHblE MOKasaTenu  NOMNyNAuuu:
YMCNEHHOCTb, MJIOTHOCTb, POXAAeMOCTb, CMEPTHOCTb, MPUPOCT, MUrpauumsa. LOuHamuka
YMCNEHHOCTU MONYNAUMN U eé perynauns IKONOrMYeckue XapakTEPUCTUKMU NONyNAuuu.
OCHOBHbIe nokasaTenu MONynALMM: YUCNEHHOCTb, MJIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb,
NpUpoCT, MUrpayms. AuHammka YACNEHHOCTM NONYyNALMM 1 eé perynayus

N 3KOIOTNYECKME CUCTEMDbI

Copep>kaHune yyebHOro marepuana

Coo6LecTBO OpraHn3moB - 6uoueH03. CTPYKTYpbl 61OLEeHO3a: BMAO0BasA, NPOCTPAHCTBEHHaS,
Tpognyeckan (nuwesasn). Bugbl-goMnHaHThl. CBA3KN B BMOLEHO3E.

3konoruyveckne cuctembl (3kocuctembl). ToHATME 06 a3kocucteme U 6GMOreoLeHose.
®YHKLMOHANbHbIE KOMMOHEHTbl 3KOCUCTEMbI: TMPOAYLEHTbl, KOHCYMEHTbl, pefyLeHTbI.
KpyroBopoT BeLecTB 1 NOTOK 3HEPTUN B IKOCUCTEME.

Tpouyeckme (nNuwieBble) YPOBHM 3KocucTembl. [MuweBble uenn U ceTU. OCHOBHble
nokasartefiv 3KOCMUCTeMbI: 6uomacca, NpPoAyKuua. DKOMOTMYECKNe nupamuibl: NpoayKuuu,
4yMCneHHOCTKH, Bromaccel. CBOMCTBA IKOCUCTEM: YCTOMYMBOCTb, CaMOpErynauns, passutue.
Cykueccus

Copep>xaHune y4ye6HOro matepuana

10

0k-01, Ok-02,

OK-04, OK-07

OK-01, OK-02,

OK-04, OK-07
MK2.5
MK2.7
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MpupoaHble MpupofHble 3KOCUCTEMbl. OKOCUCTEMbl pPeK ” 03Ep. IKoCcUCTeMa XBOWHOMO WM

9KOCUCTEMDI LUMPOKOUCTBEHHOI O neca. AHTPONOreHHble 3KOCUCTEMBI. ATpO3KOCUCTEMBI.
Yp6oakocuctembl. buonornyeckoe M X03AMCTBEHHOE 3HAYeHMe arpo3KoOCUCTEM U
ypb6oskocucteMm. buopasHoob6pasve Kak (akTop YCTOMYMBOCTU 3KocucTeMm. CoxpaHeHue
O610ONOrMYecKoro pasHoobpasms Ha 3emne

Tema 9.3. CopepxaHuve yyebHOro matepuana 1
Buocdaepa - YueHue B. V. BepHaackoro o 6uocgepe. MpaHuubl, cOCTaB U CTPYKTypa 6uocgepsl. XXunsoe
rno6anbHas BeWecTBO U ero (yHkumn. OcobeHHOCTM 6uochepbl Kak rnobanbHOM  3KOCUCTEMBI.

akocucTema 3emnu [OvnHamnyeckoe paBHOBecue M obpaTHas cBA3b B 6uoctepe. KpyroBopoTbl BeLeCTB U
6noreoxXMMmnYeckKmne LUMKAbl 31eMeHTOB (yrnepoga, asoTta). 30HaNbHOCTb Guocdepsl.
OCHOBHbIE 6UOMbI CyLLK

Tema 9.4. MpodeccnoHanbHO OPUEHTUPOBAHHOE cofepXKaHue (cofepKaHne NPUKIagHOro Mogyns) 1
BnnaHue UenoseyecTBO B 6uoctepe 3emnn. AHTPOMNOreHHble M3MeHeHUs B Guochepe. MnobanbHble
aHTPOMOreHHbIX aKonormnyeckne npobnembl. CocyulleCcTBOBaHWe NpUpPoAbl M YenoBevecTBa. CoxpaHeHue
(haKTOpoB Ha 6nopaszHoo6pasMs KaK OCHOBa YCTOMYMBOCTU Guocdepbl. OCHOBa paLMOHaNbHOrO
orocgepy ynpasieHns NPUPOAHLIMU pecypcaMu U X MCNOob3oBaHne. JOCTUXEHNS BUONOTrnnN 1 oxpaHa
npuposbl
MpaKTnyeckoe 3aHATHE 2

Ne 4 «OTX0A4bl NPOU3BOACT Ba»

Tema 9.5. MpogeccnoHanbHO OPUEHTUPOBAHHOE coflepXKaHue (CogepXXaHue NPUKAagHoOro Moaynis) 1
BnusaHue counanbHo-  3a0poBbe M ero cocTaBnsitolime. ®akTopbl, MONOXUTENBHO WM OTPULIATENIBHO BAMSIIOLLME HA
9KO/IOTNYECKUX opraHmM3m u4enoBeka. [lpo6semMa TEXHOTEeHHbIX BO3AECTBMIA Ha 3[40pPOBbe 4enoBeka
(hakTOpOB Ha (3nekTpoMarHuTHble Mons, ObITOBag XUMWUA, W30ObITOYHbIE LWYMbl, paguauus u T.0.).

30pOBbLE YenoBeka  ApanTtauus opraHusMa YenoBeka K - (hakTopam  OKpyxawleh cpefbl. [puvHLMNbI
(hopMmpoBaHMs 340poBbecbeperaroLLero nosefeHnsa. ®usnyeckas akTUBHOCTb U 3L0POBbE.
Buoxmmunyeckme acrnekTbl paLyoHanbHOro NUTaHus
JTabopaTopHble 3aHATUSA 2
No 2 «BnusHue abnoTunYecknx hakToOPOB Ha YeNnoBeka» (B Ka4eCTBe TPUTTEPOB, CHMKAOLLNX
paboToCcnoco6HOCTb,  WUCNO/MIb30BaTb  YCNOBWUA  OCYLLECTB/IEHUA  MPOecCMOHaNIbHOM
[eATeNIbHOCTU: WYM, TeMMepaTypa, PU3nyeckas Harpyska u 1.4.)
Pasgen 10. CeneKunsi opraHM3mMoB, OCHOBbI BUOTEXHOOTUN 7 OK-01, OK-02,
Tema 10.1. CogfepxaHuve yyebHOro matepuana 1 OK-04, OK-07



Cenekuns
KaK HayKa u npotecc

Tema 10.2.
OCHOBbI
6MOTEXHOIOTUN

Tema 10.3.
BrnoTtexHonoruu
B XXVM3HW 1 npogeccuu

Cenekumnsa Kak Hayka W npouecc. 3apoXfeHue cenekumu n gomectukaums. Ydenune H. .
BaBmnoBa 0 LeHTpax MHOroob6pasmsi M NPOUCXOXAEHWA KYNbTYPHbIX pacTeHuin. LieHTpbl
NPOUCXOXAEHNA JOMALUHMX XXUBOTHbIX. COPT, NOpoAa, LUTaMM.

CoBpeMeHHble MeToAbl cenekuyuMu. MaccoBblil ¥ MHAMBUAYANbHbLIA OT6OPbLI B Cenekuuu
pacTeHMidi 1N KMBOTHbIX. OueHKa aKcTepbepa. bBANM3KOPOACTBEHHOE CKpeliuBaHue -
NHOPUANHT. YncTas nnHma. CKpewnBaHue YACTbIX TMHUIA. [eTepo3nc, unn rnbpugHas cuna.
HepofAcTBeHHOe cKpewBaHue - ayTopuauHr. OTpanéHHas rubpuamsauma n eé ycnexu.
VCKYCCTBEHHbIV MyTareHe3 u nosyyeHne noAnnaouaoB. [OCTVXKEHUSA CeNekuMn pacTeHui,
XXWBOTHbIX M MUKPOOPraHn3moB buoTeXHONOrMA Kak oTpacnb Mpou3BoACTBa. [ eHHas
NHXeHepus. dTanbl Co3aaHMs peKoMbuHaHTHON AHK v TpaHCreHHbIX OpraHM3MoB.
KnetouHas nHxeHepus. KnetouHble KynbTypbl. MUKPOKIOH a/ibHOE pasMHOXeHUe pacTeHul

KnoHupoBaHue BbICOKOMPOAYKTUBHbIX CeNbCKOX03AMCTBEHHbIX OpraHu3MoB.
JKonornyeckme u atuyeckme npo6nembl. MO - TeHeTUYeCKM MOAUKDULIMPOBAHHbIE
OpraHn3Mbl.

MpoteccrnoHanbHO OPNUEHTUPOBAHHOE cofepyKaHune (cogep KaHne NPUKNagHoOro moaynia)
OCHOBHble HanpaBneHUs COBPEMEHHOI GUOTEXHONMOTMM B NPOGeCCUOHaNbHON AeATeIbHOCTY
yenoseka. Metoabl 6MOTEXHONOTMN. OB6BLEKTLI BUOTEXHONOTUN. DTUKA BUOTEXHOOIMUYECKNX
N TreHeTUYECKUX ISKCrepumeHToB. [lpaBuna noucka M aHanm3a OUO3KONOrMUYEeCKoW
MH(OpMaUUKN 13 pasInUuHbIX UCTOYHUKOB (Hay4Haa 1 yyebHO-Hay4YHas nutepatypa, cpeacrea
MaccoBOli UHopMaunn, ceTb MIHTEPHET 1 Apyrue)

MpakTnyeckoe 3aHaTHe

Ne 5 Keiicbl Ha aHanM3 MHQOPMALUN O HAYUHbIX JOCTUXKEHUSX B 061aCTMW FeHeTNYECKNX
TEXHONOTUN, KNETOUYHOW MHXKEHEPUM, NULLLEBLIX BUOTEXHONOTUIA.

3almTa Keilca: npeacTaBfieHMe  pe3yNnbTaTOB  pelleHMs  KeicoB  (BbICTYMMEHWE C
npeseHTauunen)

Pa3sgen 11. PelueHune KeiicoB B 0611aCTN GUOTEXHOMOTUA

Tema 11.1.1.
BrnoTtexHonorum
B MPOMbILLIEHHOCTM

MpodeccnoHanbHO OPUEHTUPOBAHHOE cofepXXaHue (coepXXaHne NPUKIagHoro moaynsa)
Pa3BuMTME NPOMbILLIEHHON 6MOTEXHONMOIMIA N ee NPUMEHEHUE B XXW3HU YeioBeka, MouUCK K
aHann3 MHgopmMaLMm 13 pasIMyHbIX UCTOYHMKOB (Hay4yHasd M yyebHO-Hay4yHas nnTepartypa,
cCpefcTBa MaccoBoi MH(opMauun, cetb VIHTEPHET 1 Apyrue)

lMpaKTnyeckmne 3aHATUA

Ne 6 Kelicbl Ha aHann3 MHGOpPMaLIUK O Pa3BUTUN NPOMBbILLIEHHON BUOTEXHONOTMIA (N0 MUHK-
rpynmnam).

0k-01, Ok-02,

OK-04, OK-07
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3awmTta Keica: MpeAcTaBfieHMe  pe3yNbTaTtoB
npeseHTaLnein)

MpomMexyTo4vHasa atTectaumsa (gugpdepeHLMpoBaHHbIA 3a4eT)

Bcero:

peLleHus

KelicoB

(BbICTYN/IEHME

c

72
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3. YCNOBUA PEATN3ALIN PABOYEN MPOMrPAMMBbI
OBLLEOBPA30OBATE/IbHOW ANCLNMTHBI
3J1. Tpe6oBaHMSA K MUHMMAIbHOMY MaTepuasibHO-TEXHMUYECKOMY 06eCcneveHnto

KabuHeTt «buonornm», oCHalleHHbI 06opyfoBaHMEM: Mebenb, AOCKa, Mef, HarnsagHble
nocobus (KOMMNeKTbl Yy4yebHbIX Tab/nuL, MNAKaToB), TEXHUYECKUMU CpeacTBaMu 06Yy4yeHusd:
KOMMNbIOTEP C YCTPOWCTBaMU BOCMPOM3BEAEHUA 3BYKa, MPUHTEP, MY/bTUMEAMa-NpoeKkTop C
3KpaHOM, yKa3Ka-npeseHTep 419 npe3eHTayui.

Nabopatopusa, OCHalleHHas 060pyaOBaHMEM A7 MPOBEAEHUN 3AHATUIA: MUKPOCKOMbI,
CeKyHAoMep, TOHOMeTp, nabopatopHas nocyga (Npobupku, NOACTaBKM A5 MPOOUPOK, MUHLETDI,
MecoK, CTYNKW C MNecTukamMu, npeaMeTHble W MOKPOBHblE CTeKNa, CTEKNAHHble NanouKu,
npenapoBanbHble WrAbl, (UabTpoBaibHaa Oymara (candeTku), CTakaHbl) TMNEPTOHUYECKUN
pacTBop xJiopuga HaTpus, 3%-Hblii pacTBOp Nepokcupa BOAOPOAa, pacTBop ioja B MOAUCTOM
Kanuu, rNUUEpUH, KNyoHN KapTodens, NMCT 3104en KaHaAcKOW, nnof psibuHbl 00bIKHOBEHHOWA
(pA6UHbI MM TOMaTa), NyK penyaTblii, pa3BefleHHble B BOAE APOXOKN);

3.2. "H(hopMaLMOoHHOoe obecneveHne 0byveHns

Ons peanusaymm nporpammbl 6Mb6AMOTeYHbIA (DOHL 006pa3oBaTeslbHON oOpraHu3auum
[O/MKEH MMeTb nevyaTHble U/UAN 3NeKTPOHHble 06pa3oBaTe/ibHble Y MHOPMALMOHHbIE PECYPChl,
PEKOMEH[O0BaHHbIE A5 UCMOMb30BaHNA B 06pa3oBaTeNlbHOM MpoLEecce, He CTaplue nATW NeT ¢
MOMEHTa U3haHus.

PekomeHayeMble NnevaTHble N34aHUA No peann3aunm o6uieobpa3oBaTeibHOM AUCLUMNINHDI
npeAcTaB/ieHbl B METOANYECKUX PEKOMEHAALMUAX NO OpraHm3aunm obyyeHus.

MepeyeHb NCNOb3yeMbIX YH4eOHbIX U3LaHU, IHTepHeT-pecypcoB, LONOMHUTENbHOM
nnTepaTypbl

OCHOBHbIE NCTOYHUKMU:
1 AraoHoB N.b. YuebHuk pna CrO M,: MNMpoceeweHune, 2024,-271 c.
JononHNTeNbHblIEe NCTOUHUKMN:

1. MaceyHuk B. B., KameHckuii A. A., Py6uos A. M., Leeuos I'. ., FanoHtok 3. T.
Buonorus: 10-i knacc: 6a30Bblil YpOBeHb: y4eObHUK  M3paTenscTBO «MpocBeLyeHme»
Mepuognyeckne nsgaHnsa n cnpaBoyHasa nutepatypa

1 MNy6nukaumy B NepUOANYECKUX U3LaHUAX MO UCLUMINHE
http://biblioclub.ru/index.php?page=razdel ioumal&sel node=63974 12
http://biblioclub.ru/index.php?page=razd_n&sel_node=1358
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4. KOHTPO/J1b 1 OLIEHKA PE3YJIbTATOB OCBOEHWA

OBLLEOBPA30OBATE/IbHOW ANCLIAMANHDI

KoHTposb

M OUeHKa pe3ynbTaToB

0A.08 BNONOTINA

0CBOEHUA

0buweobpa3oBaTeIbHON  AUCLUNANHBI

pacKpbIBAKOTCS Yepe3 ANCLMUNINHAPHbIE Pe3yNbTaThl, HaMpaB/eHHblE Ha POPMUPOBaHME 06LLMX 1
npocheccroHanbHbIX KOMMNETEHLUNIA N0 pa3fenaM U TeMam COAepXKaHUs yuyebHOro mMaTepuana.

Obuwas/npoteccnoHanbHas

KOMMNeTeHUMS
OK 01. BbibupaTb crnocoo6sl
peLeHns 3agau
npogeccnoHanbHoOM

[DEATENBHOCTN NMPUMEHUTENBHO
K pa3/indyHbiM KOHTEKCTam

OK 02. Vicnonb3oBaTb
COBpPEMEHHbIEe cpefcTBa
nouncka, aHanusa
" NHTEepnpeTaunmn
NHpopmaLnm,

n NH(OPMALNOHHBIE
TEXHONOrUN AN BbINOJIHEHUSA
3afau npoeccmoHanbHOM
AeAaTelbHOCTH

OK 04. O PeKTUBHO

B3aMMO/eiicTBOBaTb U paboTaTh
B KO/MIEKTUBE U KOMaHAe

Pasgen/Tema

Tembl 2.1 -2.3, 3.1- 3.3, 4.1-
43,51-54,6.1-6.3, 7.1-7.3,
8.1-8.2,9.1-9.5,

10.1-10..3, 11.11

Tembl 1.1, 21 -2.3, 3.1- 3.3,
4.1-43,5.1-54,6.1-6.3, 7.1-

7.3, 8.1-8.2,9.1-9.5,
10.1-10..3, 11.11

Tembl 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-5.4, 6.1-6.3, 7.1-7.3,
8.1-8.2,9.1-9.5,

10.1-10..3, 11.11

Twvn
MeponpuaTuA

O6cyXaeHne nNo Bonpocam
nekuunu

PaspaboTka rnoccapus
3anofiHeHWe  CpaBHUTENbHbIX
Tabnuy

TecTupoBaHue

Y CTHbIl onpoc

[OVKTaHT Ha wuCcnonb3oBaHMe
apryMeHToB, OMON0TrMYECKO
TEPMUHONOTUN N CUMBOJIUKM
HansmnpyanoHas
camocToAaTenbHas paboTa
MpencraBiieHWe  pe3ynLTaToB
NpaKTUYeCcKnx pabor
KoHTponbHble paboThl

3alimTa TBOPYECKUX paboT
3awmTa NHANBUAYaNbHbIX
NPOEeKTOB

BbinonHeHune 3afaHunii
NPOMEXYTOYHOW aTTecTaymm
OueHunBaemas gucKyccus no
BOMpPOCaM feKLmm

Pa3paboTKa MeHTanbHOM
KapTbl B MUHW rpynnax
BbinonHeHue un 3awmnTa
nabopaTtopHbIX paboT
MpencraBrieHe  pesynbTaTos
NpaKTUYecKux pabor
MpeacTaBieHne YCTHbIX
COO0LLEHWIA C Npe3eHTaLNed,
NOAFOTOB/IEHHbIX MO MEepPeyHto
NCTOYHUKOB,
PEKOMEH0BaHHbIX
npenogasaTesniem

O6ecyxaeHne no Bonpocam
nekuunn

MpencraBneHne  pesynbTaTos
npakKTUYeckmx pabor

3aunTa TBOPYECKMX paboT
3awmTa NHAWBUAYANIbHbIX
NPOeKTOB

OLUEeHOYHbIX
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8.1-8.2.9.1-9.5,

OK 07. CogpelictBoBaTb  TeMmbl
COXPaHEHNI0 OKpyXxatouei  10.1-10..3, 11.11
Cpeabl, pecypcocbepexeHuto,

NPUMEHATb 3HaHuA

00 N3MEHEHUN Knumara,

NMPUHLMNbI 6epexnnBoro

npon3BoOACTBa, 3PHEeKTMBHO

JleicTBOBaTb

B Upe3BblYaiiHbIX CUTyaLunsax

MK 2.5. OKasblBaTb MNepByto Tembl 9.1-9.5
nomoLlb nocTpajasLinm
MK 2.7. OpraHn3osbiBaTh U Tembl 9.1-9.5

obecneumBaTb [eCTBUSA
NOAYMHEHHbIX YNEHOB 3KMNaXa
CyfHa no npefynpexgaeHnio n
NpeaoTBPALLEHUNID 3arpsA3HEHUS
BOAHO cpefbl

O6cyxaeHne no Bonpocam
Nnekuunm

Pa3paboTka rnoccapus
3anonHeHne  CpPaBHUTENbHbIX
Tabnuy

TecTupoBaHue

Y CTHbIN onpoc

OVKTaHT Ha uMCcnonb3oBaHue
aprymeHToB, 6M0M10rnM4eckoim
TEPMUHOIOTUN U CUMBOJIUKK
NHanemayanbHas
camocToaTenbHasa paboTa
MpeactasneHne  pesynbTaTos
NpakTUyeckmx paboT
KOoHTposnbHble paboThl

3awmTa TBOPUECKUX paboT
3awuTa NHAWBUAYASIbHbIX
NPOeKTOoB

BbinonHeHWe 3adaHni
NMPOMEXYTOYHOW aTTecTaymm
O6cecyXx/aeHne nNo Bonpocam
Nnekuunm

PaspaboTka rnoccapus

Y CTHbII onpoc

O6cyXaeHne No Bonpocam
Nnekuunm

PaspaboTKa rnoccapus

Y CTHbIN onpoc
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5JIMCT UIBMEHEHWW, AOMONHEHNIA

Home

JaTa BHeceHus P KpaTkoe
nucta/pasgena

N3MEHEHUN, naBoue cofiepxaHue

JIOMOSTHEHWI N3MEHeHUS
nporpammbl

OcHoBaHus ans
BHeCeHus
N3MEHEHNI

Mognuce nuug,
KOTOpOe BHOCUT
N3MeHeHNs
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