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NporpaMMHbBIM obecredeHueM», yTBepikaeHHoro IIpukazom MuUHMpocBeLIeHHs
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1. OBIIAS XAPAKTEPUCTUKA PABOYEHN ITIPOI' PAMMbBI YYEBHOU
JUCHUITIMHBI «buoaorus

1.1. MecTro AUCHUIVIMHBI B CTPYKTYpe OCHOBHO o00pa3oBaTebHOM
IPOrpaMMbl:
VyeOnass  gucuuiuiiHa ~ buonorus — sBAsSeTCs  00S3aTE€IbHOM  YacThIO

0011e00pa3oBaTeIbHOrO LHUKJIA y4eOHOro IJlaHa OCHOBHOM 00pa3oBaTeIbHOM
nporpammsel B cootBeTcTBUU ¢ PI'OC no cnenuansHoctu 13.02. Dkeryaranus u
OOCITy)KHBaHHE JJIEKTPUYCCKOTO U  DJIEKTPOMEXAaHHUYECKOTO O00O0pyIOBaHUS

VYyebnas nucuumiuHa — «buonorus»  obOecrneunBaer  (HOpPMUPOBAHHE
podecCHOHANBHBIX U 00X KOMIETEHIINH 10 BceM BuaaMm jaestenbHoctd GI'OC

no coeuuaipHocTH 09.02.11

o0ecIieYeHuEM.

«Pa3zpaboTka u ympaBlieHHE MPOTrPaAMMHBIM

Oco0oe 3HaueHne JUCIUIUIMHA UMeeT npu (opmupoBanuu u pazputuu OK:
-OK 01. Beibupars ciocoObl pemeHus 3agad npoPpecCuOHAIbHON AeSTENbHOCTH
NPUMEHUTENBHO K Pa3JIMYHBIM KOHTEKCTaM.

- OK 02. Hcmomas3oBath

COBpPEMEHHBIC

cpeacrtsa IIOMUCKaA,

a”HaJiu3a H

UHTEpHpEeTalnd HHGOpMAUU U HHPOPMALMOHHBIE TEXHOJOTUH ISl BBIIOJHEHUS
3a/1a4 MpoheCCUOHAIBHOU IeSITENIbHOCTH.
- OK 04. D dpexTuBHO B3aUMOAECICTBOBATh U padOTaTh B KOJUIEKTHUBE U KOMAaH/IE.

-  OK 07

ConmencTBOBaTH

COXpaHCHUIO

OKpYyXaromien Cpebl,

pecypcocOepeKeHHIO, MPUMEHSATh 3HaHUS 00 M3MEHEHWM KIMMaTa, MPUHIIUIIBI

OEpe)ITMBOTO  MPOU3BOICTBRA,

cuTyanusix.(pu HAIAYUN)

3 PeKkTUBHO JEHWCTBOBATh B  UYPE3BBIYANHBIX

1.2. eapb U miIaHupyemble Pe3yabTAThl 0CBOCHUS TUCUMUILIMHBI:

B pamkax mporpammbl y4eOHON JUCHUIUIMHBI 00YYarOUMMUCS OCBAaMBAIOTCS

YMCHHA Y 3HAHUS

Ilnanupyembie pe3yIbTaThbl 0CBOCHHSA
AUCIHUNIMHBI

Koa v HaumMeHoBaHHe
(popmupyembIx
KOMIIeTeHI M

Oo0mmue

JAucuunyinHapHble

OK 01. Bsibupats ciocoObl

B 4yacrtu Tpymosoro

c(hOpMUPOBAHHOCTH

peleHus 3a1a4 BOCIIMTAHUSA: 3HAHUW O MeCTe W POJiU
npodeccuoHaNTbHON - TOTOBHOCTh K TpYyAdy, | OMOJOTMM B CHUCTEME
NeATETbHOCTH OCO3HAHHUE IIEHHOCTH | HAYYHOTO 3HAHUS;
MPUMEHUTENIHHO K MacTepCTBa, (GyHKIIMOHATBHOM
pa3IMYHBIM KOHTEKCTaM TPYI0JIIO0HE; I'PaMOTHOCTH YeJloBeKa
- TOTOBHOCTH K | I8 pelIeHUs >KU3HEHHBIX
AKTUBHOU npo0Jiem;
JIEATEIIbHOCTH c(hOpMHPOBAHHOCTH




TEXHOJIOTUYECKOU U | yMEHUs pacKpbIBaTh
COLMAIBHOMN COAEpKAHUE
HaIpPaBJICHHOCTH, OCHOBOTIOJIATAFOIIINX
CIIOCOOHOCTH OMOJIOTMYECKUX TEPMUHOB
WHUILIMUPOBATH, U TIOHSITUM: )KU3Hb, KJIETKA,
MJIAHUPOBATH U | TKaHb, OpraH, OPTraHU3M,
CaMOCTOSITEJIbHO BU/I, MO JISIIUSA,
BBITIOJIHSATH TaKyl | 9KOCUCTEMA, OUOI1ICHO3,
JIeATEIIbHOCTD; ouocdepa;  MeTabOIU3M
- HHTEpeC K | (0OMeH BCILIECTB u
pasiuyHBIM  cepaM | IpeBpalieHre  dHEpPruu),
npodeccuoHaNIbHON roOMeoCTa3

JIESITETbHOCTH, (camoperymisus),
OsBnaneunue OMOCHHTE3 OeJika,
YHUBEPCAITbHBIMU CTPYKTypHasi OpraHu3aius
y4eOHBIMU KUBBIX CUCTEM,
MO3HABATEIbHBIMU JTIUCKPETHOCTH,
JEUCTBUSAMMU: caMOperyJisius,

a) 0a3o0BbIe | CAMOBOCIIPOU3BEICHUE
JIOTHYeCKHe (perpotyKiusi),
aercTBUs: HacCJeICTBEHHOCTD,

- CaMOCTOSITENIbHO | U3MEHYUBOCTb,
bopMyIMpOBaThH U | BHEPro3aBUCUMOCTh, POCT
aKTyaJu3upoBaTh U pa3BUTHE, YpPOBHEBas
npoOiemy, OpraHu3alus;
paccMaTpuBaTh ee | chOpMUPOBAHHOCTH
BCECTOPOHHE; yMEHUSI pacKkpbIBaTh
- YCTaHABJIMBATh | COAEPIKaAHUE
CYIIECTBEHHBIN OCHOBOIIOJIararoIInX
MpU3HaK WU | OMOJIOTHYECKUX TEOpU u
OCHOBAHUSI JUTSL | TUTIOTE3: KJICTOYHOM,
CpaBHEHUS, XPOMOCOMHOM,
KIaccuukanuu U | MyTallUOHHOM,
000011IeHHS; HBOJIFOIIMOHHOM,

- ONpENENATh LENH | IPOUCXOXKACHUS KU3HU U
JIEATEIIbHOCTH, YEJI0BEKa;

3a/1aBaTh MapaMeTpsl U | CHOPMUPOBAHHOCTH
KpUTEPUH UX | yMEHUS pacKpbIBaTh
JIOCTUKEHUS, OCHOBOTIOJIArakOIINE

- BBISIBJISITH | OMOJIOTUYECKUE 3aKOHBI U
3aKOHOMEPHOCTH U | 3aKOHOMEPHOCTHU (T.
MIPOTUBOPEUHS B | Mennensa, T. Moprana,
paccMaTpruBaeMbIX H.1N. Baswuiiosa, 0.
SIBIICHUSIX I'ekkens, @. Mromepa, K.
- BHOCUTb KOPpeKTHUBHI | bapa), I'PAHUIIBI ux
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B JIeSITEILHOCTD,
OIICHUBATH
COOTBETCTBUE
pe3yJIbTaTOB
OIICHUBATH
MOCJIE/ICTBUN
JIeSITEIbHOCTH;
- pa3BUBATH
KpEeaTUBHOE
MBIIIJICHUE npu
pPELICHUN KU3HEHHBIX
npo0iem

0) 0a3oBble
HCCJIeI0BaTeIbCKHe
nefCcTBUSA:

- BIIAJICTh HaBBIKAMU
y4eOHO-
HCCJIEIOBATEILCKON U
MPOEKTHOMU
JIeSITEILHOCTH,
HaBBIKAMU
paspelieHus IpooeM;
- BBISIBJISITH IPUYHUHHO-
CJIEJICTBEHHBIC CBSI3U U
aKTyaJIM3UPOBATH
3agayvy, BBIJIBUTATh
TUIIOTE3Y €€ PEIICHMUS,
HaXOJUTh APTyMEHThI
U8 J0KAa3aTesbCTBa
CBOMX YTBEPKICHHI,
3a/1aBaTh MapaMeTphl U
KPUTEPUU PEILICHHUS;

- aHAJIM3UPOBATh
MOJYYEHHbIE B XOJIE
peLIeHUs 3a71auu
pE3yIbTaTHI,
KPUTHUYECKHU
OIICHUBATH
JIOCTOBEPHOCTb,
MIPOTHO3UPOBAThH
W3MEHEHHE B HOBBIX
YCIIOBUSIX;

- yMEThb IIEPEHOCUTH
3HAHUS B
M103HABATEIbHYIO u

LETISM,
PUCKH

nux

MPUMEHUMOCTH K JKUBBIM
CUCTEMaM;
npuoOpeTeHue
NPUMEHEHUSI ~ OCHOBHBIX
METOJIOB Hay4IHOTO
MO3HAHUS, HCIIOJIb3YEMBbIX
B OMOJIOrUU: HAOJIIONECHUSI
U OMMCaHUs  JKUBBIX
CUCTEM, TMpPOIECCOB U
SIBIICHUI; OpraHU3alluu |
TIPOBECHHUSI
OMOJIOTUYECKOTO
IKCIICPUMEHTA,
BBIIBHKCHUS
BBISIBJICHUST  3aBHCHMOCTHU
MEXTY HCCTICTyEeMbIMU
BETUYMHAMH, OOBSICHEHUS
MOJIYYCHHBIX PE3YJIbTaTOB
17§ bopMyIupOBaHUs
BBIBOJIOB C
UCIIOJIb30BAaHUEM HayYHBIX
MTOHATHUH, TEOpU 51
3aKOHOB;
c(hOpMHUPOBAHHOCTH
yMEHUs BBIJICTISATh
CYIIIECTBCHHBIC TMPU3HAKU
BHUPYCOB, KJIETOK
IPOKApUOT U  DYKAPHOT;
OJTHOKJIETOYHBIX u
MHOTOKJICTOYHBIX
OpraHU3MOB, BHU/IOB,
OMOTeOIeHO30B u
DKOCHUCTEM; OCOOCHHOCTH
IIPOIIECCOB oOmMmeHa
BEIIIECTB U TIPEBpAICHUS
SHEPTUU B KJIETKE,
dboTocuHTE3A,
TJIACTHYECKOTO u
SHEPreTUYECKOro oOMeHa,
XEMOCHHTE3a, MHTO3a,
Meiio3a, OIJIOJOTBOPCHUS,
pPa3BUTHS W Pa3MHOXKEHHUS,
VH/IMBHTyaJIbHOTO
pa3BUTHUSA opranmsma
(onTorenesa), OophOBI 3a

OIIbITa

TUIIOTE3,
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MPAKTUYECKYIO
o0acTu
JKU3HEEITEIIbHOCTH;
- YMETh
WHTETPUPOBATH 3HAHUS
n3 pa3HbIX
MPEMETHBIX
obJiacrei;

- BBIIBUTaTb HOBBIC
1501 (% npejiarath
OpUTHHAJIbHBIC
MTOAXOJIbI M PEIICHHUS;

- CHOCOOHOCTH WX
HCITOJIb30BAHHUS B
MMO3HABATEILHOU u
COLMAIIBHOM MTPAKTUKE

CYIIIECTBOBAHME,
€CTECTBEHHOTO
BH1000pa30BaHMs,
MPUCIIOCOOJICHHOCTH
OpPraHu3MOB K  cpele
oOuTaHus, BIIMSTHUS
KOMIIOHGHTOB DJKOCHCTEM,
AQHTPOTIOTEHHBIX
U3MCHCHUM B DKOCHCTEMaX
CBOCH MECTHOCTH,
KpyroBOpOTa BEIIECTB U
IpeBpalieHue SHEPTUU B

oTOOpA,

ouocdepe;
c(hopMupoBaHHOCTH
YMEHUS pemaTh
OMOJOTHYECKHE  3aJadyH,
COCTaBIIATh
TCHOTUIIMYECKUE  CXCMBI
CKpEITUBaHUS IS Pa3HBIX
THUITOB HACJICIOBaHHS

IPU3HAKOB y OPraHU3MOB,
COCTaBJISITh CXEMBI
IEpeHoca  BEIIECTB U
JHEPrUM B 3KOCHCTEMAX
(menu NUTaHWS, MHILEBBIE
CETH)

OK 02. Mcnions3oBath
COBPEMCHHBIC CPE/ICTBA
MIOKMCKA, aHAJIN3a U
WHTEPIPETAINH
uH(popmMauu u
nH(OpPMAITMOHHBIC
TEXHOJIOTUHU JIJIS
BBITIOJTHCHUS 33724
npodeCCHOHATILHON
NeATeTLHOCTH

B o06JacTH meHHOCTH
HAYYHOT0 NMO3HAHMSL:

- c(OpMHUPOBAHHOCTH
MHPOBO33pEHUS,
COOTBETCTBYIOIIIECTO
COBPEMEHHOMY
YPOBHIO pa3BUTHS
HayKU u
OOIIECTBEHHOM
MPaKTUKH,
OCHOBAHHOTO Ha
JMajore KYJIbTYD,
CIOCOOCTBYIOIETO
OCO3HAHUIO CBOETO
MecTa B
MOJIUKYJBTYPHOM
MUDE;

- COBEPIICHCTBOBAHUE
SI3IKOBOM u

c(hOpMUPOBAHHOCTH
YMEHUU KPUTUYECKHU
OLICHUBATh MH(MOPMAIUIO
OMOJIOTUYECKOTO
COJIepKaHuUs,
BKJTIOYAOIIYIO
IICeBIOHAYYHBIC 3HAHHS U3
Pa3IMYHBIX ~ HMCTOYHUKOB
(cpenctBa MacCcOBOM
uHpopMaruu, Hay4YHO-
MONYJIIPHBIC MaTEPHAIbI);
WHTEPIPETUPOBATH
TUYECKHE ACIICKThI
COBPEMEHHBIX
HUCCIIe0BaHNHN B
OMOJIOTHH, MEIUIIHE,
OMOTEXHOJIOTHH;
paccMaTpHuBaTh
r100aJIbHBIC




YUTATEIILCKOU
KYJbTYpbI KaK
cpencTna
B3aMMOJICUCTBUS
MEXJy JIOIbMU U

MO3HAHUSI MUPA;
- OCO3HAHHWE IEHHOCTH
HAYy4YHOMN
NeSATEeIbHOCTH,
TOTOBHOCTh
OCYUIECTBJISTh
MPOEKTHYIO u
HCCIIEIOBATEIbCKYIO
JIEATEIIbHOCTD
WHJUBUAYaJIbBHO W B
rpymIe;

OBiazenune
YHUBEPCAITbHBIMU
y4eOHBIMU
M03HABATEILHBIMU
JIEVCTBUSMU:

B) padora c
HHpopMaLHen:

- BJIAJIETb HaBBIKAMU
MOJTYYEHHUS
uH(popmaIun
HMCTOYHUKOB
THUTIOB,
CaMOCTOSITEJILHO
OCYILECTBIISITh TTOUCK,
aHasus,
CHUCTEMAaTHU3AINIO u
MHTEPIPETALIUI0
uHbopMaIuu
pa3sIUYHBIX BUJIOB U
dbopmM IpeacTaBICHNUS,
- CO37aBaThb TEKCTHI B
paznu4HbIX (dopmaTax
C y4€TOM Ha3HayeHUS

u3
pa3HBIX

uH(popmaIuu U
LEJIEBOM  ayJauTOpuH,
BBIOWpas
ONTUMAJIbHYIO0 (popmy
MPE/ICTABICHHUS u
BU3YyaJIM3alINH;

AKOJIOTUYECKUE TMPOOITIEMBI

COBPEMEHHOCTH,
dbopmupoBaTh o
OTHOIICHUIO K HUM
COOCTBEHHYIO TTO3UITHUIO;
c(hOpMUPOBAHHOCTD
yMEHUM co3/aBaTh

coOCTBEHHbIEC MUCbMEHHbBIE
U YCTHBIE COOOIECHUSI Ha
OCHOBE  OMOJIOTUYECKOU
uHpopMaru u3
HECKOJIbKMX HMCTOYHHUKOB,
IPaMOTHO  HCTOJB30BaTh
MTOHSTUHHBIN anmnapar
OnoJIOrun




- OIICHUBATh
JIOCTOBEPHOCT,
JETUTUMHOCTD
uHbOopMaIuy,
COOTBETCTBHE
MIPaBOBBIM u
MOPaTbHO-3THYECKUM
HOpMaM;

- HCIIOJIb30BaTh
Cpe/cTBa
WHQOPMAIIMOHHBIX |
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B
pEIICHUH
KOTHUTHBHBIX,
KOMMYHUKATHBHBIX U
OpraHU3aIMOHHBIX
3a7a4 C COOJIIOJEHUEM
TpeOOBaHUI
OPrOHOMHUKH, TEXHUKH
0e301acHOCTH,
TUTHCHBI,
pecypcocOepekeHus,
MIPaBOBBIX u
ATUYECKUX HOPM,
HOPM
MH(OPMAITMOHHOU
0e301acHOCTH;

- BJAJCTh HaBBIKAMU
pacro3HaBaHUS u
3alUThl UH(POpPMALIUH,
MH(}OpPMAIIMOHHOM
0e30macHOCTH
JTUIHOCTH

cC

OK 04 DddexTuBHO
B3aMMO/ICMICTBOBATH 51
paboTaTh B KOJUICKTHBE H
KOMaHJIe

- TOTOBHOCTh K
CaMOpPa3BUTHIO,
CaMOCTOSITCJIbHOCTH U
CaMOOIIPEICIICHUIO;
-OBJIaJICHHUE HaBBIKAMH
y4eOHO-
HCCIICIOBATEIILCKOM,
MPOEKTHOMN 151
COIIMaJILHOM
JIeATEIILHOCTH,
OBJaanenue

npruoOpeTeHHE OTIbITa
IPUMCHCHUS ~ OCHOBHBIX
METO/I0B HAyIHOTO
MO3HAHUS, HCIIOJIb3YEMBbIX
B Omojoruu: HaOJIOJACHHUS
" OIMCAHUSA YKUBBIX
CHUCTEM, TMPOIECCOB U
SIBJICHUM, OpraHW3allu H
IIPOBEICHHUS

OMOJIOTHYECKOTO




YHHUBEPCATbLHBIMU
KOMMYHHMKATUBHBIMH
AEUCTBUSIMMU:

0) coBMecTHasI
NesiTeJIbHOCTD.

- IMOHUMATh u
HCII0JIb30BaTh
MPEeUMYIIECTBA
KOMaHIHOHU u
VHIMBUTyaJIbHOU
paboTHI;

- IIPUHUMATh
COBMECTHOM
JIeSITEILHOCTH,
OpraHU30BBIBATH u
KOOPAUHUPOBATH
JICUCTBUS o
JIOCTH)KCHUIO:
COCTaBJISIThH
JICUCTBUH,
pacnpeiensaTh pojid C
YYETOM MHEHUH
Y4aCTHUKOB
o0CyX)1aTh
pe3yJIbTaThl
COBMECTHOM padoThI;

- KOOPAWHUPOBATH H
BBITNIOJIHATH PaboOTy B
YCJIOBUSIX PEaJbHOTO,
BUPTYaJIbLHOTO u
KOMOMHUPOBAHHOTO
B3aUMOJCUCTBUS,

- OCYILIECTBIISITh
TMO3UTHUBHOC
CTpaTeruyecKoe
MOBECHUE B
Pa3IMYHBIX
CUTyalUsX, MPOSIBISATH
TBOPYECTBO u
BOOOpaXeHUE,  OBIThH
WHULIMATUBHBIM
OBaagenue
YHUBEPCAJIbHBIMHU
peryJasiTiBHbIMHA
AEUCTBUSAMM:

ocian

cC

I1JIaH

3KCIIEpUMEHTA,
BBIJIBUKCHUS
BBISIBJICHUSI  3aBUCUMOCTH
MEKTY VICCIIETyEMbIMU
BEJIMYMHAMH, OOBICHEHUS
MOJYYEHHBIX PE3YyJIbTATOB
U bopMyIupoBaHUs
BBIBOJIOB c
UCIIOJIb30BAaHUEM HAyYHBIX
MTOHSTHUM, TEOpUH 151
3aKOHOB

TUIIOTE3,




') MPUHSATHE Cce0sl W
APYTUX JKOJe:

- TPUHUMATh MOTHBBI
U apryMEHTBI JIPYTHX
JIOACH TpU  aHAIH3e
PE3YIBTaTOB
JIEATEIIBHOCTH,

- IpU3HaABaTh CBOEC
IIPaBO M IPaBO JIPYTUX
J10JIed Ha OIIMOKH;

- pa3BHUBaTh
CIIOCOOHOCTD
NOHUMAaTh  MHP  C
O33N JApyroro
JeJIOBCKA
OK 07. ConericTBOBaTh B o6aacTu
COXPAHEHHIO OKPYKAIOIIECH | IKOJOTHYEeCKOro C(hOpPMUPOBAHHOCTH
Cpenpbl, BOCIIUTAHMS: YMCHHA IPUMCHSTH
peCypcoCcOepeKeHH IO, - chopmupoBanHocTs | TOTYICHHBIC  SHAHUA - JUIA
NPUMEHSTh 3HaHUS 00 9KOJIOTUYECKOM 00BACHEHHUS
M3MEHEHHH KIIMMara, KyJIbTYpbl, HOHHMaHue | OMO/IOTHUECKHX §
IIPUHIIAITEI OEPEKITUBOTO BIMSHMS  COLHMAIbHO- | IPOUECCOB M ABJICHUH, JUIs
MIPOM3BOJICTBA, 3P(HEKTUBHO | SKOHOMHUYECKUX TPUHATIA — TIPakTHHCCKIX
JIECTBOBATH B IIPOLIECCOB Ha | PCIICHHH B MOBCEAHCBHOM
4pe3BhIYAIHBIX CUTYAIMsAX | COCTOsHME NpupoaHoii | KI3HH c LIEJTBIO
M COLMAIBHON Cpembl, oOecrnieueHus
OCO3HAHME 0e30MmacHOCTH CBOETO
r7100aIbHOTO 3I0pOBbA U 310POBbS
xapakTepa OKpYKaromux JOAEH,
HKOJIOTHYECKUX COOIOZIEHUST  37I0POBOTO
npo6iem; obpaza  KU3HHM, HOPM
- mnammposamme p | [PAMOTHOTO TOBEJCHHS B
OCYIIIECTBIICHUE OKpYyXaromen MNpUPOTHOU
JICUCTBUM B | CPCAC; IMIOHUMaHHE
OKpy’Karolieil  cpeze HEO0OXOIMMOCTH
Ha OCHOBe 3Hamus | MCTIOIE30BaHMS )
nemeit  ycroitumporo | AOCTHXKEHHH COBPEMEHHOH
Pa3BUTHS OounoIorun u
YEJI0BEYECTBA; OMOTEXHOJIOTHH TS
AKTHBHOE HernpusTHe | PALWIOHAILHOTO
JICUCTBHH, OPpHUPOAOINIOIIL30BAHUA
HMPHHOCSIINX BpE
OKpYXKarolIen Cpelie;
- yYMCHHE
IIPOTHO3HPOBATH
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HEOJIaronmpusITHBIC
AKOJIOTUYECKHE
MOCJICACTBUS
MpeNPUHIMAEMBIX
JICHCTBUH,
npeaoTBpamaTh ux;

- pacCIIMpEHHE OIIbITa
JIeSITeIbHOCTH
AKOJIOTUYECKOU
HaNpaBJICHHOCTH;

- OBJIaJICHUE
HaBBbIKaMHU y4eOHO-
HCCIICIOBATEIILCKOM,
IIPOEKTHOU u
COILIMAJILHOU
JIeSITEILHOCTH
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1. CTPYKTYPA U COJAEPXKAHUE YUYEBHOM JUCIHUIIJIUHBI

2.1. O0beM AUCHMIJIMHBI U BU/IbI Y4eOHOH padoThl

Bun yuye6Hoii padoThI

O0BeM B yacax

O0bem 00pa3oBaTe/IbHON NPOrPaMMBbI JUCHUNIIMHBI 78

B T.Y.

OcHOBHOE coJep:kaHue 78

BT. 4.

TEOPETUUCCKOE 00yUCHHE 56
B T.4. IPO(PECCUOHAIIBHO-OPUEHTUPOBAHHOE COJEPIKAHNE 6

MPaKTUYECKUE 3aHATHUS 10
B T.4. IPO(PECCUOHAITBHO-OPUEHTUPOBAHHOE COJIEPKAHKE 8

1abopaTOpHBIC 3aHATUS 4
B T.4. IpO(eCCUOHATIBHO-OPUEHTUPOBAHHOE CO/IEPKAHNE 2

KounrpoabHasi padora 6

IIpome:xyTouyHas arrecrauus (1M depeHuMpoBaHHbIH 2

3a4er)
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2.2 TemaTH4yecKuil JIaH U coaep:kanue yuyeOHoi qrucuunannas O, 09. BUOJIOT'UA

Konbl
KOMIIETeHLM .
Coaep:xkanne y4eOHOro MaTepuaJa, JjadopatopHble padoThl U (popmupoBanitio
HaumenoBaHue pasaesa O0beM yacos KOTOPBbIX
NMPAKTU4YeCKHe 3aHATHS, CAMOCTOATEIbHAA PadoTa 00yYarIHUXCH
Cmoco0cTByeT
3JIeMeHT
MPOrpaMMbl
1 2 3 4
Paszpnen 1. Kiterka- cTpyKTYpHO-(yHKIMOHAILHAS eJMHHLA 16
KMBOI'0
Tema 1.1. Copepxanue ydeOHOTO MaTepHara. 2 OK?2
buoJsiorus kak Hayka. Teopernueckoe o0ydeHue: 2
OO0mas xapaKTepUCTHKA CoBpeMeHHBIE OTpACIH OMOIOrHYecKuX 3HaHui. CBA3b OMOJIOTUY ¢
JKH3HH IPYTUMH HayKamu: Onoxumusi, Onopusnka, OMOHHUKA, TeHOoTeorpadus
u ap. Ponb u mecTo 6uonoruu B GOpMHUPOBAHNUN COBPEMEHHOMN
Hay4YHOU KapTHHBI MUpA. Y POBHU OPraHU3alUU KUBOW MAaTEpUU.
OO011as xapakTepUCTHKa KU3HHU, CBOMCTBA KUBBIX CUCTEM.
XUMHYECKUN COCTAB KJIETOK
Tema 1.2. Copepxanue ydeOHOro MaTepuara. 6 OK-1,0K-2
CrpykTypHoO- OK-4
pyHKuHOHATLHAS Teopernueckoe odyueHue: 2
OpraHU3ALMS KIETOK Knerounas teopus (T. llIBann, M. neitnen, P. Bupxos). OcHoBHbBIE
MOJIOKEHUS COBPEMEHHOM KJIIETOYHOM TE€OPUH. THUIIBI KIIETOYHOM
OpraHu3alUU: MPOKAPUOTUYECKUN U SYKAaPUOTUUECKU .
OOHOKIJIETOYHBIE 1 MHOTOKJIETOYHBIE OpraHu3Mbl. CTpoeHue
MIPOKAPUOTHYECKOM KIeTKH. CTPOCHHE 3YKapHUOTUYECKOU KIIETKHU.
Hexknerounsie ¢popmbl )KU3HU (BUPYCHI, OakTepruodaru)
JlabopaTopHoe 3ansitue Nel: 2
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[TpuobpeTenue onpITa MPUMEHEHUSI TEXHUKA MUKPOCKOTTHPOBAHHS
TIPY BBITIOJTHEHUH JTA00OPATOPHBIX padoT:
JlaboparopHas
1. JlaGopatopHas pabota Nel «CtpoeHue KJIeTKH (pacTeHHUs], KH-
BOTHBIC, TPUOBI) U KIICTOYHBIC BKIFOYCHHUS (KpaxMall, KapoTH-
HOWJIBI, XJIOPOILIACTHI, XPOMOILTACTHI)»
[ToaroroBka MEKpOTIpEnapaToB, HAOIIOEHUE C TOMOIIBIO
MHUKPOCKOTIA, BEISIBJICHHE PA3IAYHA MEXKITY H3y4aeMbIMU 00bEKTaMH,
(dbopMyIHpOBaHKE BHIBOJIOB

HpaKaneCRne 3aHATHUA:

IIpakTnyeckoe 3ansaTueNel BupycHsie u 6akTepraibHbIE
3aboneBanus. OOIIME MPUHIIUITBI UCTIOIB30BAHUS JICKAPCTBEHHBIX
BemecTB. OCOOEHHOCTH MTPUMEHEHUs aHTUOMOTHKOB. [IpeacTaBnenue
YCTHBIX COOOIIIEHHH C Mpe3eHTaIlUeH, TOATOTOBICHHBIX 110 TIEPEUHIO
HMCTOYHHKOB, PEKOMEHIOBAHHBIX MIPETO/IaBaTEIeM

Tema 1.3. CTpyKTYypHO-

OcHoBHOE coiepkaHne

(pyHKUIHOHAIBLHBIEC Teopernueckoe o0yueHue:
(paxkTopsI Xpomocomuas teopust T. Moprana. CTpoeHrE XpOMOCOM.
HACJICACTBCHHOCTH XpOMOCOMHBIN HA0OP KIIETOK, TOMOJIOTUYHBIE U HErOMOJIOTUYHBIE
XPOMOCOMBI, TAIUIOWIHBIA U JUTUIOUAHBIA Ha0op. HyknenHoBbie
kucnotsl: JJHK, PHK HaxoxaeHue B KileTke, UX CTPOEHUE U
byHkMu. MaTpudHbIe TPOIIECCHI B KJIETKE: PeIIUKaIus, OMOCUHTE3
Oeinka, penapanus. 'eHeTUUeCcKuil KOJ M ero CBOMCTBa
Tema 1.4. OcHOBHOE cOlepKAHUE OK-2
OO0MeH BelecTB H Teopernueckoe o0yueHue:
NPpEBPALNECHUE FJHEPIUA B [TonsiTue MeTaboau3M. ACCUMIIISIITAS ¥ TUCCUMITSIIAS — JIBE
KJIeTKe CTOpPOHBI MeTaboM3Ma. Tunbsl 0OMEeHa BEmIecTB: aBTOTPODHBIN U
reTepoTpodHBIN, a3poOHBIN U aHa3poOHBIN. [1macTnueckuit oOMeH.
POoTOCUHTE3. XEMOCUHTE3
Tema 1.5. ’Ku3zneHHBIH OCHOBHOe coep:KaHNne OK-2,0K-4
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UK KJIeTkd. MuTO3.
Meiio3

TeopeTnveckoe o0yueHue:

Kiierounslii MK, €ro nepuoasl. MuTo3, €ro craauu U NpoOUCXOIsIIne
npouecchl. buonornyeckoe 3HaueHne MUTO3a. Meo3 U €ro CTaJIuH.
IToBenenne xpomocoM B Meiosze. Kpoccunrosep. buonorngyecknii
CMBICII M€103a

KonTpoabHast padora Nel | MoJsieKyJIsIpHBbIN YPOBEHb OpraHU3allUH JKUBOTO 2
Pa3nen 2. Ctpoenne 1 GyHKIUM OPraHu3Ma 18
Tema 2.1.CTpoenne OcHoBHOE coiepkaHne 2 OK-2,0K-4
Teoperndeckoe o0ydyeHue: 2
opraHu3ma MHOTOKJIETOYHBIE OPTaHU3Mbl. B3aMOCBSI3b OPTraHOB U CUCTEMBI
OpraHoOB B MHOTOKJIETOYHOM opraHu3Me. ['omeocTa3 opranusma u ero
MOJIJICPKAHUE B MPOIECCE KUZHEACATEIHHOCTH
Tema 2.2. OcHoBHOE coiepkaHne 2 OK-2
DopMbI pa3MHOKEHH S Teopernueckoe o0yueHue: 2
OpPraHu3MoB dopMbI pa3MHOXKEHHUS OpraHu3MoB. becrnonioe 1 monoBoe
pasMHoOxeHue. Bunbl 6ecrionioro pazmuoskenus. [Tonosoe
pa3MHoOKeHHe. ['aMeToreHes y »kKMBOTHbBIX. CriepMaTOreHe3 U OOreHE3.
CrpoeHne noJIOBbIX KJIETOK. OmIoI0TBOPEHHE
Tema 2.3. OcHoOBHOE co/iep:KaHNe 2 OK-2,0K-4
OHTOreHes pacreHui, Teopernueckoe o0yueHmue: 2
JKMBOTHBIX M YeJIOBeKAa NuauBuayansHOE pa3BUTHE OPraHU3MOB. OMOPHOTEHE3 U €r0 CTaIuu.
[ToctamOpronanbHbil mepuo. CTaauu MOCTIMOPHOHAIBHOTO
pa3BUTHS Y )KMUBOTHBIX U 4esioBeka. [IpsiMoe u Henmpsimoe pa3BUTHE.
buonoruueckoe crapenue u cMeptb. OHTOTeHE3 paCTeHUM
Tema 2.4. 3akonomepHocT | OCHOBHOE CoJlepKaHUE 4 OK-2,0K-4
HacJIeI0BAHUS Teopernueckoe o0yueHmue: 4
OcHOBHBIE MTOHATHUS TEHETUKH. 3aKOHOMEPHOCTH 00pa30BaHUSI TaMeT.
3akonsl ['. Mengens (MOHOTHOPHUIHOE U TTOJTUTUOPUIHOE
CKpemmBaHue). BzanmoneicTBre reHoB
Tema 2.5. CuenjieHHoe OcHoOBHOE cojiep:KaHNne 2 OK-1,0K-2
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HacJI€lI0BaHUEC IIPU3HAKOB

Teoperndeckoe o0yyeHue:

3akonsl T. Moprana. CuernjieHHoe HacleI0BaHUE TE€HOB, HAPYIICHUE
cuemieHus. HacnenoBanne npu3HaKkoB, CHEMJIEHHBIX C ITOJIOM
Xpomocomuas Teopust T. Moprana. CTpoeHHE XPOMOCOM.
XpOMOCOMHBIN HAOOP KIETOK, TOMOJIOTUYHBIE U HETOMOJIOTUUHBIE
XPOMOCOMBI, TAIUIOUIHBIA U JUIUIOUAHBIA Habop. HykinenHoBbie
kucnotsl: JJHK, PHK HaxoxaeHue B KIIeTKe, UX CTPOEHUE U
dbyHKIIMU. MaTpudHble TPOIECCH B KJIETKE: perTuKalus, OMOCUHTE3
Oenka, perapanus. [ 'eHeTHYECKHI KO M €T0 CBOHMCTBA

Tema 2.6. 3akoHOMepHOCTH
U3MEHYMBOCTH

OcHoBHOE coaecpraHue

OK-1,0K-2
OK-4

Teopernueckoe o0yueHmue:

N3MeHYMBOCTh IPU3HAKOB. BUIbI N3MEHYMBOCTH: HACIIEACTBEHHAS U
HEHACIIEJICTBEHHAs!. 3aKOH TOMOJIOTHYECKUX PSAJOB B HACIEACTBEHHOM
n3menunBocty (H.W. BaBunos). MyrtanuonHas teopust
W3MEHYUBOCTHU. BUIbI MyTalMii ¥ MPUYUHBI UX BOZHUKHOBEHUS.
Kapuotun yenoseka. HacnenctBennsie 3a001€BaHMs YeIOBEKa.
['eHHbIe 1 XpOMOCOMHBIE 00JIE3HU YeNoBeKka. bonesnu ¢
HaCJICICTBEHHOU MPEAPACTIOIOKEHHOCTHIO. 3HAUEHUE METUITUHCKON
TCHETUKH B MPEIOTBPAIICHUH U JICUCHUH TCHETUYECKUX 3a00JIeBaHUI
YeJI0BeKa

KoutpoJsbHas pabora Ne2

CrpoeHue u GYHKIIMU OpraHu3Ma

Paznen 3. Teopusi 3Bos1ronun

12

Tema 3.1. UcTopus
3BOJIIOLIMOHHOI0 YYCHUSI.
Muxkpo3Boaronus

OcHOBHOE cofepxKaHue

o

OK-2,0K-4

Teopernyeckoe o0yueHue:

o

[TepBrie aBomronnonHbie kKoutenuuu (JK.b. Jlamapk, XK.JI. brodhdon).
OpomounonHas teopus Y. Jlapsuna. CunTeTndeckas Teopust
IBOJIIOIUH U €€ OCHOBHBIE TIOJIOKECHHUS.

MuxposBomtorus. [lomymnsuust kak 3eMeHTapHas €JUHHULA
aBOJIOIMH. ['eHeTHYeCKre OCHOBBI 9BOJIIONNN. DIeMEHTapHbIE
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dakTopsl 3BoIOIMU. ECcTeCTBeHHBIN 0TOOp — HaMpaBIIsOMUN pakTop
sBosronK. BuyiooOpa3zoBanue Kak pe3yinbTaT MUKPOIBOJIIOIMH

Tema 3.2.
MaxkposBoJionus.
Bo3HukHOBeHUE U
pa3BuTHE )KU3HU HA 3eMJie

OcHOBHOE coepKaAHUE

I

OK-2,0K-4

TeopeTnueckoe o0yueHue:

MakposBodmtoniys. DopMbl 1 OCHOBHBIEC HAIIPABJICHHSI MAKPOIBOIIOIIUN
(A.H. CesepuioB). [1yTu goctmxenus: OMOIOTHUECKOTO TIporpecca.
Coxpanenue 6ropazHooOpa3us Ha 3emIie.

['unoTe3b! ¥ TeOpUM BOSHUKHOBEHUS kU3HU Ha 3emite. [losiBneHue
MEPBBIX KJICTOK U UX 3BOJONHS. [[pOKapHOTHI M DyKapHOTHI.
[TponcxoxkaeHrne MHOTOKJIETOYHBIX OPTaHN3MOB. BO3HUKHOBEHUE
OCHOBHBIX [IaPCTB DYKAPUOT

Tema 3.3. Ilpoucxoxnenne
YyeJI0BeKa — AHTPONOreHe3

OcHoBHOE coliepkaHne

o

OK-2,0K-4

Teopernueckoe o0yuyeHue:

AHTponoJIorusi — HaykKa o yenaoBeke. CUCTEeMaTHUECKOE MOJI0KEHUE
yenoBeka. CXOJCTBO U OTJINYHS YETOBEKA C )KUBOTHBIMU. OCHOBHBIE
CTaJuy aHTPOIIOr€HE3a. DBOIOLNS COBPEMEHHOTO YEJIOBEKa.
Yenoseueckue pacsl U UX €IUHCTBO. Bpems u mytu pacceneHus
yenoBeka 1o mianere. [Ipucrnoco0aeHHOCTh YenoBeKa K pa3HbIM
YCJIOBUSIM CpEIbl

Pasnena 4. Dxoorus

22

Tema 4.1. Ikonoruveckune
(¢axkTopsl ¥ cpeabl JKU3HHU

OcHOBHOE cofepxKaHue

I

Teopernyeckoe o0yueHue:

o

Cpenpl oOuTaHMS OPraHU3MOB: BOJHASI, HA3EMHO-BO3TyIITHAS,
NIOYBEHHAs, BHYTpHOpraHu3MeHHas. OU3nKo-XUMHYECKHE
0coO0eHHOCTH cpell oOuTaHus opraHu3MoB. [Ipucnocobnenus
OpraHM3MOB K KM3HU B pa3HbIX cpenax. [loHsTue skonornyeckoro
¢axrTopa. Knaccudukamms skonornueckux axropos. [IpaBuio
muaumymMma FO. JInbuxa. 3akon TosnepantHoctu B. Illendopna

Tema 4.2. Ilonyasumus,
€0001IecTBa, IKOCH

OcHOBHOE CcOlepKAHUE

(o)

TeopeaneCKoe Oﬁyqe}me:
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CTEMBI

DKOJIOrn4ecKas XapaKTepUCTUKA BUJIA U TOMYJISILIMU. DKOJIOTHYECKas
HUILA BUAA. DKOJIOTMYECKUE XapaKTEPUCTUKH MOMYJISAIHH.
CooOmiecTBa 1 3kocucTeMbl. brolienos u ero ctpykrypa. Csizu
MeX/1y opraHu3MaMu B 0uoreHose. CTpyKTypHbIE KOMIIOHEHTBI
HKOCHUCTEMBI: TPOAYLEHTHI, KOHCYMEHTBI, pelylleHThl. KpyroBopor
BEIIECTB U IOTOK SHEPruM B 3Kocucteme. Tpoduueckue ypoBHU

HpaKanecmle JAHATHUA:

IIpakTnuyeckoe 3ansaTHe Ne2 o Teme:» Tpopuueckue 1enu U CeTu».
OcHOBHBIE [TOKA3aTeNN IKOCUCTEMBI. bruomacca 1 poayKIHsL.
DKOJIOTHYeCKUe MUPaMUIbl yucen, Ouomacchl ¥ 3Hepruu. [Ipasuio
OUpaMuUbl SHEPTUU.

Pemenue npakTMKO-OpUEHTUPOBAHHBIX PACUETHBIX 33JaHUH 110
IIEPEHOCY BEILECTBA U SHEPTHH B SKOCHUCTEMAX C COCTABICHHE
Tpoduueckux 1enei 1 nupaMmu] OMOMacchl U SHEPTUU

Tema 4.3. Buocdepa -
rjIo0ajJnLHas
IKOJIOTHYECKas cucTeMa

OcHoBHOE coliepkaHne

Teopernueckoe o0yuyeHue:

buocdepa — xuBas o6onouka 3emnu. Pa3BuTue npeactaBieHui o
ounocdepe B Tpynax B.W. Bepuanckoro. Obmactu 6uocdeps! u ee
KOMIOHEHTHI. JK1Boe BeliecTBO 6uocdeps! U ero GyHKIUU.
3aKOHOMEPHOCTH CcyliecTBOBaHUS Onocheprr. OCOOCHHOCTH
o6uocdeps! Kak T100aTbpHON SKOCUCTEMBI. JIlHHAMUYecCKOoe paBHOBECHE
B Onocepe. KpyroBopoTsl BemiecTB 1 OMOTEOXMMHUECKHIE [TUKITBI.
['moGasibHBIC YKOJIOTHYECKUE MMPOOIEMBI COBPEMEHHOCTH

Tema 4.4. Biusinue
AHTPOIOreHHBIX (paKTOpPOB
Ha Ouocdepy

OcHOBHOE cofepxKaHue

Teopernueckoe o0yueHmue:

N

AHTpPONIOT€HHBIC BO3/ICHCTBUS Ha Onochepy. 3arpsa3HeHUs KaK BUJT
AHTPOIIOTEHHOTO BO3/ICMCTBUSA. AHTPONIOT€HHbIEC BO3/ICHCTBUS Ha
atmocdepy. BozaeiictBus Ha runapocdepy. BoznelicTBust Ha
auTtochepy. AHTPOIIOTeHHbIE BO3JCHCTBUS HA OUOTHYECKHE
coob1iecTBa. YTiybJIeHHO U3y4aloTCsl OTXObl, CBA3aHHBIE C
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onpeeneHHol mpodeccueit/cnenuanbHOCThIO

IIpodeccuonabHO-OPUEHTUPOBAHHOE COJlEPKAHNE
NMPAKTHYeCKOTr0 3aHATHS

IIpakTH4yecKkue 3aHATHSA:

IIpakTnyeckoe 3ansaTue Ne3 «OTxoap! mpou3BoicTBa». Ha ocHOBe
(deneparbHOTO KJIACCU(PUKAIMOHHOTO KaTajaora OTX0A0B ONPEACATh
KJIacC OTIACHOCTH OTXOJIOB; arperaTHOE COCTOSIHUE M (PH3UIECKYIO
dbopmy 0TX010B, 00pa3yromuXxcs Ha pabodyem MecTe / Ha dTanax
NIPOM3BOJICTBA, CBSI3aHHBIC C ONPEICIICHHOM
npodeccuei/crenuaibHOCThIO

Tema 4.5. Biiusinue
COLHATBHO-IKOJIOTHYECKUX
(¢axkTopoB Ha 310pOBbE
YyeJioBeKa

OcHoBHOE coiepkaHne

Teopernueckoe o0yueHmue:

N

310poBbE U €ro cocTtapiiromue. akTopel, NOJIOKUTEIHHO U OTPHILA-
TEJIbHO BIUSIOLIME HA OPraHu3M uenoBeka. [IpobiiemMa TeXHOreHHBIX
BO3/ICHCTBUI Ha 3I0pPOBbE UEIOBEKA (JEKTPOMArHUTHbIE MO, OBITO-
Basi XUMUS, U30BITOYHBIC IIYMBI, paJHalus U T.11.). AanTanus opra-
HU3Ma YelloBeKa K pakTopaM okpyskaromen cpeasl. [Ipunuumns gpop-
MHUPOBaHUS 3/10pOBbecOeperaroniero nopeaeHus. Pu3ndeckas akTUB-
HOCTb U 3/10pOBb€. BHOXMMHUECKHE ACTIEKThI PAllMOHAIBLHOIO MUTAHUS

IIpodeccnoHaTbLHO-OPHUEHTHPOBAHHBIE JIA00PATOPHbIE 3AHATHUSA

I1K
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JlabopaTopHas pa6oraNe2
«Bnusinue abnotnyeckux (pakToOpoB HA YeJIOBEKa (HU3KHUE U
BBICOKHE TEMIIEPATYPHhI)»
N3ydyeHre MeXaHM3MOB aJanTallii OpraHu3Ma YeJoBeKa K HU3KUM U
BBICOKUM TeMIIepaTypaM U 0ObsICHEHNE MOTYYSHHBIX PE3yIbTaTOB U
(dopMyIrpoBaHKe BHIBOJIOB (MIMCBMEHHO) C UCIIOIb30BAaHUEM HAayUHBIX
MOHATUI, TEOPUN U 3aKOHOB
B kauecTBe TpUITEPOB CHUKAIOUIMX PAOOTOCTIOCOOHOCTh
UCMOJIb30BaTh YCIOBHSI OCYILIECTBICHUS MPO(eCcCHOHATBHON
JeSITENbHOCTH: IIIYM, TeMIepaTypa, Gpuznyeckasi Harpy3ka u T.1.

KonTpoabHasi padora Ne3

TeopeTnyecKkre acreKThbl YKOJOTUU

IIpodeccuoHATIBLHO-OPHEHTHPOBAHHOE CoJlepP kaHue (colepKaHue NMPUKJIATHOTO MOTYJIs)

Pa3gea 5. BuoJjgorus B :XKU3HHU

(o)

Tema 5.1. BuorexHoJioruu

OcHoBHOE coliepkaHne

o

B dKU3HHU KaXKIA0I'0

Teopernyeckoe coaepKaHue:

N

buoTtexHoMOTHS Kak Hayka U TPor3BoicTBO. OCHOBHBIC HATIPABJICHHUS
COBpPEMEHHOH OMoTeXHOJI0THU. MeToapl OMOTeXHOIOTHH. OOBEKTHI
OMOTEXHONIOTUHU. DTHUKA OMOTEXHOJOTUYECKUX M TEHETHIECKUX
sKcriepuMeHTOB. [IpaBuia movcka n aHanu3a OMOIKOJIOTHYECKON
WHGOPMAIIUU U3 Pa3TUIHBIX HCTOYHUKOB (Hay4YHast ¥ y4eOHO-Hay4dHas
JUTEpaTypa, CpelcTBa MaccoBoii nHpopmarmu, cetb HTEpHET 1

Jpyrue)

IIpakTHyecKkue 3aHATHA:

npogdeccHoHATbHO-OPHUEHTHPOBAHHOE COJeP:KAHUE
NPAKTHYECKOI0 3aHATHS

[IK

IIpakTuyeckoe 3ansitue Ned Keiicel Ha aHanu3 nHGopManuu o
HAYYHBIX JOCTHXKEHUSIX B 00JACTU T€HETUYECKUX TEXHOJIOTHIA,
KJIETOYHOU MHXKEHEPUH, MMUILEBBIX OMOTEXHOJIOTUA. 3aluTa Kerca:
MpeACTaBICHUE PE3YIHTATOB PEIICHHS KEUCOB (BBICTYIIJICHUE C
MIpe3CHTAIINECH )
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Tema 5.2. CounaabHo- OcHOBHOE copepKaAHUE 4
ITHYECKHUE ACTIEKTHI IIpodeccrnonaIbHO-OPUEHTHPOBAHHBIC NPAKTHYECKHUE 3aHATHSA: 4
duoTexnoI0Orui IIpakTnyeckoe 3ansiTHe NeS DTHUeCKHUe acClIEKThl pa3BUTHUS 2
OMOTEXHOJIOTUH U IPUMEHEHHUE X B KU3HU YEJIOBEKa, MOUCK U
aHanu3 MHGOPMAIIMU U3 PA3IUYHBIX HCTOYHUKOB (Hay4Has U y4eOHO-
Hay4Has JUTepaTypa, CpeCTBAa MaCCOBOW MH(OpMAIINH, CETh
WuTepuer u apyrue)
Keiicbl Ha ananu3 nHOpMaIMK 00 3TUYECKUX aCTIeKTaX Pa3BUTHS
OnoTexXHOJIOTHH (IO rpyMmam)
3anuta keuca: [IpeacraBienue pe3yabTaToB peMIEHUs KEUCOB 2
(BBICTYIICHHE C TIPE3CHTAIINEH)
IIpomexyTouHas 2
arrecTaunus 1o JuddepeHpoBaHHbIi 3a4eT
AUCHUILTHHE
Bcero: 78

J1J1st XapaKTepUCTUKU YPOBHSI OCBOCHHUS Y4€OHOTO MaTepuaia UCTIOIb3YIOTCS CIEAYIONTe 0003HAYCHUS:
1. — o3HaKOMUTENbHBIN (Y3HABAHUE paHEe U3yUYCHHBIX O0BEKTOB, CBOMCTB);
2. — penpoIyKTUBHBIN (BBITIOJHEHNE ACATEIBHOCTH IO 00pa3Iily, HHCTPYKIIUH WUJIH TI0]T PYKOBOJICTBOM )
3. — IPOAYKTUBHBIH (MJIAHUPOBAHUE M CAMOCTOSATEIHLHOC BBIMTOJTHEHUE ICSITCIBHOCTH, PEIICHUE MTPOOJIEMHBIX 3a1a4




3 YCJOBUS PEAJIM3AIIMA YUYEBHOM JUCHUIIJINHBI
3.1 MarepuaJIbHO-TEXHHYECKOe odecneyeHune

Jlnst peanu3anuu y4eOHOW MUCHUTIIMHBI UMEETCS y4eOHBIN KaOWHET, B

KOTOpOM obecriedeH cBOOOJHBIN AocTy B UHTEpHET.

KaOuner YAOBJIETBOPSIET BCEM TpeOOBAHUIM CanutapHo-

AMHUEMHUOIOTHYeCKUX TpaBui 1 HopMatuBoB (CanlluH 2.4.2 Ne178-02).

3.1.1 O6opynoBanue yueOHOro KabMHETa:
-110CaI0YHbIE MECTA M0 KOJUYECTBY 00YUaAIOIIUXCS;
-pabouee MecTo MpernoaBaTes;
-JI0CKa;
3.1.2 Texnuueckue cpencTBa 00yueHUS:
-KOMIIBIOTEP C JIMIIEH3UOHHBIM MMPOTPAMMHBIM 00€CTIeUeHUEM;
-MYJIbMEIUNHBIN IPOEKTOD;
-9KpaH;
3.2 UndopmaunonHoe odecnevyeHue 00yueHust

OcHOBHbIE HCTOYHUKH:

1. KoncrantunoB B.M. buosnorust: yueOHUK U1l CTYA. YUPEKIACHUN
cpea.npod.oopazoBanusi/ B.M. Koncrantuno, A.I'. Ps3anoB, E.O.®aneeBa: oy
pen.B.M. Koncrantunosa.- 8-¢ uzn. Crep.-M.: U3parensckuii IeHTP
«Axagemus», 2014-320 c.

JlonoTHUTE IbHbIE HCTOYHUKU:

1.bemsies J1.K. , e I'.M. buonorus , 10-11 knacc. O6mas 6uonorus. — M.

2012

HopmaTuBHbBIE NPAaBOBbIE AKTHI

1.

2.

06 ob6paszoBanuu B Poccuiickoit ®enepanuu. PenepanbHblil 3akoH Poccuii-
ckoii @enepauuu ot 29 nexadbps 2012 r. Ne 273-D3

@denepanbHbli TOCYJIAPCTBEHHBIN 00pa3oBaTENbHBIM CTAaHAAPT CPEIHETO
(momHOro) oO1ero oopazoanus. YTB. [Ipukazom Munobpuayku Poccuum ot
17 mas 2012 r. Ne 413

[Tpuka3z MunoOpnayku Poccun ot 29 nexabps 2014 r. Ne 1645 « O BHece-
HUU W3MEHEHWH B mpuka3 MuHHCTepcTBa 0Opa3oBaHusi U Hayku Poccuii-
ckoit @enepaunn ot 17 mast 2012 1. Ne 413 «O06 yTBepxkaeHNHN deaepaibHO-
ro TOCYIapCTBEHHOIO 00pa30BaTENBHOTO CTaHIApTa CPEeAHEro (IIOJIHOTO)
o01ero oOGpa3oBaHuUsD».

PexoMenaanuu no opranusaiy Moxy4eHus CpeaHero oo1ero oopa3oBaHus
B TpeJenax OCBOCHMsI 00pa30BaTENbHBIX MporpaMM cpeaHero mpodeccuo-
HAJIBHOTO 00pa30BaHUs Ha 0a3e OCHOBHOTO OOIEro 0Opa3oBaHUs C YYETOM
TpeboBanmii (henepabHBIX TOCY/IapCTBEHHBIX 00pa30BaTENbHBIX CTaHIAP-
TOB U MOJy4yaeMOd Mpodeccur WM CIEeUUATBLHOCTH CPEAHEro mpodeccuo-
HaJIbHOTO 00pa3oBaHus (mUchbMO JlemapTamMeHTa rocy1apCTBEHHON MOJINTH-

KH B cpepe moaAroToBku padounx kaapos u AI1O MunoOpuayku Poccun ot
17.03.2015 Ne 06-259).
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HNuTepHeT-pecypesbl:

http://biology.asvu.ru/ - Best 6monorus. CoBpeMeHHast OMOJIOTHS, CTaThH, HOBOCTH,
onbamoTexa.

http://window.edu.ru/window/ - equHOE OKHO AOCTYIIa K 00pa30BaTeIIb-HBIM pe-
cypcam MHTEepHET 10 OnosioTnm

http://www.informika.ru/text/database/biology/ - DiekrpoHHbIN yueOHUK, OOJTb-
mou cnucok MHTepHET-pecypcoB.

http://www.kozlenkoa.narod.ru/ - Iy TeX, KTO YYUTCS caM U YIUT IPYTHX; OUHO U
JTUCTAHITMOHHO, OMOJIOTUH, XMMHUH, IPYTUM TIPEIMETaM.
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4. KOHTPO.Ib U OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI

JTUCHUILIMHBI
Oomas OcHOBHbBIE TOKA3aTeJIH ®opMbI U METOABI
KOMIIeTeHIUS OIleHKH pe3yJibTaTa u aTTecTaluu

HUX KPUTEPHH

Pasznea 1. Kierka
— CTPYKTYPHO-
(GyHkuMoHAILHASA
eIUHHUIIA )KUBOT'0

KontposnbHas paborta
«MoOJIeKyIIApHBIA YPOBEHD
OpraHU3alny JKUBOTO»

buonorus kak Hayka.| B xoxe  3amonHeHus | 3arOJTHEHUE TAOIHUIIBI C
Ob6mas Ta0auIbl  COPMUPOBATH | OMIMCAHUEM METOJIOB
XapaKkTepUCTHKA | 3HAHHSI O MECTE€ WM POJIA | MUKPOCKOIIMPOBAHUSA C UX
KUZHU OuoorTMM B CHCTEME | JOCTOMHCTBAMU U
OK 02 HAy4YHOTO 3HaHUS, | HEJOCTaTKaMHU.
GyHKIIMOHATBHON 3anonHenue Tabnuibl «Bxias
IPAaMOTHOCTH  YeJIOBEKa | YUYCHBIX B PA3BUTHE OHMOJIOTHI
JUISL PELLICHUS] )KU3HEHHBIX | 3all0JJHEHUE CPaBHUTEIbHON
po0iem; TaOJIMIIBI CXOJICTBA U PA3THUUN
YKUBOTO U HE )KMBOTO
OK 01 CtpykTypHO- OuennBaeMasi JUCKYCCHSI IO
OK 02 byHKIIMOHATBHAS BOIIPOCAM JICKIIUU
OK 04 OpraHM3aLus KIETOK Pa3paboTka MEHTaIbHOMN KapThl
0 KJIacCU(PUKAIUU KIIETOK U UX
CTPOCHHUIO Ha MPO- U
AYKAPUOTUUYECKUX U 110
1IapCcTBaM B MUHHM TPyTIax
Brinonnenue u 3ammra
1abopaTOpHBIX PaboT:
«CTpoeHue KIIeTKH (pacTeHus,
YKUBOTHBIE, TPUOBI) U KJIIETOYHBIC
BKJIIOUEHHUS (Kpaxma,
KapOTUHOWU/IbI, XJIOPOILIACTHI,
XPOMOILIACTHI )»
[IpakTH4eckoe 3aHsITHE.
IIpencraBneHne yCTHBIX
COOOIIIEHU C Mpe3eHTalHEH,
MOATOTOBJICHHBIX TI0 MIEPEUHIO
HMCTOYHUKOB, PEKOMEHIOBAHHBIX
npernojaBaresieM
OK 01 CtpykTypHO- @poHTaNBHBIN ONPOC
OK 02 (byHKIIMOHATBHBIC PazpaboTka rioccapus
bakTopbl Pemenue 3anay Ha
HACJIeICTBEHHOCTU onpeeeHue
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II0CJIEJOBATEIHLHOCTH
HYKJICOTUJ0B, aMUHOKHUCJIOT B
HOpPME U B CIydyae U3MCHCHUS
IIOCJIEIOBATEIBHOCTH
Hykieotu0B JJHK

OK 02

OOMeH BelIecTB U
IIPEBpAILCHUE SHEPTHUH B
KJIETKE

OpoHTATBHBIN OIIPOC
3anoJHEHUE CPAaBHUTEIIBHOM
TaOJIMIIBl XapaKTEPUCTUK TUIIOB
oOMeHa BEIECTB

OK 02
OK 04

KU3HEeHHBIN TUKIT
KJIeTku. Muto3. Meiio3

OO6cykaeHue o Borpocam
JCKIUU

Pa3paboTka jJeHThl BpeMeHU
KU3HEHHOTO [IMKJIa

Paznen 2. Ctpoenue u
(pyHKIUM OpraHuzmMa

KoHntposnbHas pabota
“Ctpoenue v PyHKIIUU
opranuzma’

OK 02
OK 04

CrtpoeHue opranuszma

OueHnBaemas TUCKYCCHS
Pa3zpaboTka MEeHTaIBHOM KapTh
TKaHEH, OPraHOB U CUCTEM
OpraHoB OPraHU3MOB
(pacteHusi, ’KUBOTHBIE,
YEJI0BEK) C KPaTKOU
XapaKTEPUCTUKON MX (QyHKLIMMA

OK 02

DopMbI pa3MHOKEHHUS
OpTraHU3MOB

@pOoHTAJIBHBIN ONPOC
3anosHeHue TabJInLbI C
KpPaTKOMN XapaKTEPUCTUKOU U
npumepamu Gopm
Pa3sMHOXKEHUS OPTaHU3MOB

OK 02
OK 04

OHTOreHes pacteHun,
KUBOTHBIX U YeJIOBEKa

Pa3paboTka j1eHTbl BpEMEHU ¢
XapaKTEPUCTUKOMN ITAIOB
OHTOTEHE3a OTACIBLHOMN
TPYIION )KUBOTHBIX U YEJIOBEKA
10 MUKPOTpYIIIam
Tect/ompoc

CocraBieHue KU3HEHHBIX
MKJIOB PACTEHUM T10 OTJIeJIaM
(MOXOBH/IHBIE, XBOIIEBUIHbIE,
NarnopOTHUKOBHIHBIE,
rOJIOCEMEHHBIE,
NOKPBITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTHU
HaCJIeIOBaHUS

PaspaboTka rnoccapus
@pOoHTAIBHBIN ONPOC
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Tect mo Bopocam JeKuuu
Pemenue 3ana4 Ha
ornpe/ereHre BEPOITHOCTH
BO3HUKHOBEHUS
HACJIeICTBEHHBIX MPU3HAKOB
Ipy MOHO-, JTU-,
MOJIMTUOPUTHOM U
aHAIU3UPYIOIIEM
CKpEILUBAaHUU, COCTABIICHUE
TEHOTUITUYECKUX CXEM
CKpEIIMBAHUS

OK 01
OK 02

CremieHsoe
HacJieJOBaHUE MPU3HAKOB

Tect

Pa3paboTtka rioccapus
Pemenne 3agaq Ha
OTIpe/ieNIeHNE BEPOSITHOCTU
BO3HUKHOBEHUS
HACJICJICTBEHHBIX MPU3HAKOB
IIPU CLEIUICHHOM
HacCJIeJOBaHUU, COCTABJICHUE
T€HOTUIIMYECKHUX CXEM
CKpEILMBAHUSA

OK 01
OK 02
OK 04

3aKOHOMEpPHOCTHU
U3MEHUYUBOCTHU

Tecr.

Pemnienue 3amau Ha
ONpeIeTICHUE TUTIa MyTalluU
MIpH Nepenavye HaCAeICTBEHHBIX
MPHU3HAKOB, COCTABJICHUE
TeHOTUIINYECKUX CXEM
CKpEIUBAHUS

Paznea 3. Teopusn
IBOJTIOLHHI

KontponbHas paborta
“TeopeTU4ecKre aCleKThl
SBOJIIOINAH KU3HU Ha 3emiie”

OK 02
OK 04

Hcropust 3BOIFOLIMOHHOTO
y4eHUs. MUKPO3BOIIOLMS

@poHTAJIBHBIN ONPOC
Pa3paboTtka rioccapus
TEPMHUHOB

Pa3paboTka jJeHThl BpeMeHU
Pa3BUTHS YBOJIIOIIMOHHOTO
yUeHUs

OK 02
OK 04

Makpo3BOJHOLIHSL.
Bo3HukHoBeHHE U
pa3BUTHE KU3HU HA
3emie

OuenuBaeMasi UCKYyCCHSL:
UCIIOJIb30BaHUE aPTYMCHTOB,
OHOJIOrMYeCKON TEPMUHOJIOTUN
Y CUMBOJIUKH JIJIS
J0Ka3aTeIbCTBA POJICTBA
OPTraHU3MOB Pa3HBIX
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CUCTEMATHUYECKUX TPYIIIT
Pa3paboTka 1eHThl BpeMEHU
BO3HUKHOBEHUS U PA3BUTHUS
’KHU3HHU Ha 3eMie

OK 02 [Ipoucxoxnenue @pPOHTAIBHBINA OITPOC
OK 04 4yesioBeka — anTpornoreHes | PazpaboTrka eHThl BpeMeHH
IIPOUCXOKICHHUS YEIIOBEKA
Pa3nen 4. Dxoaorus
OK 01 Dkosiornueckue GpakTopbl | TeCT Mo IKOJOTUYECKUM
OK 02 Y CpeJIbl KU3HU dbakTopaM M cpesiaM KU3HU
OK 07 OpraHu3MOB
OK 01 [Monynsuwmsi, coobiectBa, | CocTaBieHHe cXeM
OK 02 3KOCUCTEMBI KpPYrOBOpOTa BELIECTB,
OK 07 UCIIOJb3Ys MaTepHUabl JEKIIUU
Pemenune npaktuko-
OPUEHTUPOBAHHBIX PACUETHBIX
3aJIaHUU 10 TIEPEHOCY
BEILIECTBA U DHEPTUH B
AKOCHUCTEMAX C COCTABJICHUE
TpoduUyeCcKuX 1enen u
nupaMu]i 6MoMacchl U SHEPTUU
OK 01 buocdepa - rmodanbHas | OrieHuBaeMas TUCKyCCus
OK 02 JKOJIOTHYECKasA cuctema | Tecr
OK 07
OK 01 Bmmsnue antponorennsix | Tect
OK 02 dakTopoB Ha Ouochepy [IpakTuyeckas pabora
OK 04 “OTX0/1bI TPOU3BOJCTBA”
OK 07
OK 02 BinmsHue counanbHO- OueHnBaeMasi TUCKYCCHUs
OK 04 IKOJIOTHYECKUX (hakTOpoB | BeimonHeHue mabopaTopHoit
OK 07 Ha 37J0pPOBBE YETIOBEKA paboThI:
""BrnusHue aOMOTUYECKUX
(akTOpOB Ha yejIoBeKa (HU3KUE
U BBICOKHE TemMIepaTyphbl)"
Pazaen 5. buoJiorus B 3ammTa Kelca: IpeiICcTaBIeHUe
KU3HH pe3yJbTaTOB PEIICHUS KEMCOB
(BBICTYILJICHUE C TPE3EHTALINEH)
OK 01 buorexnonoruu B xu3Hu | BeinlosiHEHHE Kelica HA aHAIN3
OK 02 KaX10TO uH(pOpMaIu 0 HAyYHBIX
OK 04 TOCTIKEHUSIX B 00J1acTH

TEHETUYECKUX TEXHOJIOTHH,
KJIETOUHOW MHKECHEPUH,
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MUIIEBBIX OMOTEXHOJIOTHH (110
rpynmam), IpeacTaBiIeHUue
PE3yJIbTATOB PELICHUS KEMCOB

OK 01
OK 02
OK 04

CouunaabHO-dTUYECKUE
ACIIEKTHI OMOTEXHOJIOT I

BrimosiHeHue kelica Ha aHAIU3
uHpOpMaIuu 00 ITUYECKUX
aCIeKTax pa3BUTHUS
OMOTEXHOJIOTHH (110 IpyIIam),
IPE/ICTaBIICHUE PE3YIbTaTOB
pELIEHNS KEWCOB
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