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Pacemorpena

Ha 3acelaHui MaremMaTH4ecKkux U o0IIHuX
€CTEeCTBEHHO-HAYYHBIX JUCLHILIHH
[Tpotokon ot « 74 » L8 2023 Ne /
HpeﬂceﬂaTenb_@/A.B. Bocoga/

B JlonyxuHa

A

Pabouast mporpamma oOuieo0pa3oBareabHON AUCHUIUINHBI brosorus paspaborana
s cnienranbHocTel 23.02.01 Opranuzaiius nepeBo30K U yIpaBlIeHHE Ha TpaHCHopTe (110
Buaam), 27.02.03 ABToMaTvKa M TeleMeXaHUKa Ha TpaHCHopTe (KEeJIe3HOJOPOKHOM
TpaHcnopte) Ha ocHOBe DenepanbHOro rocy1apcTBEHHOr0 00pa3oBaTeNIbHOTO CTaHIapTa
cpenHero oOuiero odpa3oBaHMs, YTBEPKACHHBIN NMpruKkazoM MuHucTEpcTBa 00pa30BaHUs
1 Hayku P® ot 17.05.2012 1. Ne413 ¢ U3MEHEHUSIMU U JIOTIOJHEHUSMH, YTBEPKICHHBIMU
nprkazom Munucrepcersa npocsenienus: Poccuu ot 18.05.2023 r. Ne371.

Opranmzanus-paspadorunk:  JIUXOBCKOH  TEXHHUKYM  KeJI€3HOIOPOKHOTO
TpaHcnopta — ¢punnan denepanbHOro rocyAapCTBEHHOTO OIOIKETHOTO 00pa30BaTEIBHOTO
yapexaeHusl BBICIIET0 00pa3oBaHus «POCTOBCKHII TOCYIapCTBEHHBINM YHUBEPCUTETE
nyteit coobmenus» (nanee JINTXKT — ¢unuan PI'VIIC).

Pa3paboTuuk:
Kopueera E. A. — npenogasarens JInTXKT-punuana PI'VIIC
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OBILIEOBPA3OBATEJIbHOM JUCIATIIMHBI



1.0BIIASI XAPAKTEPUCTUKA PABOYEN TPOT'PAMMBI
OBIIEOBPA3OBATEJBHOM JUCIHUATIIIUHBI «BUOJIOT US1»
1.1MecT0 THCUMIVIMHBI B CTPYKTYypPe o0pa3oBaTesibHOM nporpammal CIIO:

OO61eo0pazoBaTenbHas TUCUUILIMHA buonorust sBisieTcss 00s3aTeIbHON YacThIO
0011e00pa3oBaTeIbLHOrO KKIAa 00pa3oBaTeNbHOM Mporpammsl B cootBeTcTBUN ¢ PI'OC
CIIO:

1.211es1u ¥ NIaHUPYeMBble Pe3yabTAThI 0CBOEHHUS TMCUMILINHBI:

1.2.1eJu ¥ IUIAHUPYEMbI€ Pe3yJIbTATHI OCBOCHUS TN CIUIIHMHBI.

Heab: QopmupoBanue y CTYIEHTOB MPEJCTABICHUA O  CTPYKTYPHO
(YHKIMOHATBLHOM OpraHu3alliy >KUBBIX CUCTEM Pa3HOI'0 paHra KaKk OCHOBBI MPUHSTHUS
pelIeHnii B OTHOIIEHUH OOBEKTOB KUBOM MPUPOABI U B TPOU3BOACTBEHHBIX CUTYAIIUSX.

3agaun:

1) chopmupoBaTh MOHMMAHHE  CTPOCHHS , MHOTOOOpa3ust U OCOOEHHOCTEH
KUBBIX CHCTEM pa3HOTO YpPOBHS OpraHM3alllH, 3aKOHOMEpPHOCTEW MpOTEKaHUs,
OMOJOTMYECKUX TMPOIECCOB SBICHUNW B OKpYXKalOLIeH cpeje LEeJOCTHOM HaydyHOU
KapTUHBI MHUpPa, B3aUMOCBSI3M M B3aMMO3aBUCHUMOCTU €CTECTBEHHBIX HAYK;

2)
pPa3BUTh
YMEHHsI ONpPEACIATh KUBbIE OOBEKTHI B MPUPOJIE, TPOBOIUTH

HAOMIOJIEHUST 32  DKOCHCTEMaMu [ BBISIBICHHUS  €CTECTBEHHBIX U
aHTPOTIOTEHHBIX

U3MEHEHUH, UHTEPIPETUPOBATH PE3YyJIbTaThl HAOIIOICHU,

3) cdhopmupoBaTh  HaBBIKM  MPOBEACHUS  MPOCTEHIIMX  OMOJOTMYECKHX
AKCIIEPUMEHTANILHBIX HCCIIEJOBAHUNH C COONIOZEHUEM TMpaBuil 0€30MacHOTO

oOpaiiieHus ¢ 00beKTaMU U 000PYI0BAHUEM;

4) pa3BUTh  yMEHHUS  HCMOJL30BaTh  HWHPOPMANHMIO  OHOJIOTHYECKOTO
XapakTepa U3 pa3u4HbIX HCTOYHUKOB;

5) cdhopmupoBath YMEHHUS IIPOTHO3UPOBATH MOCJIEACTBUSL CBOEH
AESITEIbHOCTH 10 OTHOLICHHIO K OKpY’Kalollel cpene, COOCTBEHHOMY 3/10pPOBBIO;

000CHOBBIBATh U COOJIFOAATH MEPhI MPOPUIAKTUKHN 3200 I€BaHUH.

6) copMupoBaTh IOHMMAHHUE 3HAYUMOCTH JOCTHXKEHHM OMOJIOTMYECKON
HAyKd W TEXHOJIOTMM B TNPAKTUYECKON JAESTENbHOCTH 4YEJIOBEKa, pPa3BUTUU

COBPEMEHHBIX MEIUIUHCKHUX TEXHOJIOTUM u arpoOMOTEXHOJIOTUH.



1.2.2 Ilnanupyembie pe3yjbTaThbl OCBOCHUS 001Ie00pa3oBaTeJbHOM
aucaumauHbl B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC CIIO

Kon n HaumeHoBaHue
bopmMHpyeMBIX
KOMIIETCHIIUI

[Inanupyemble pe3ynbTaThl OCBOCHUS THUCIUTIIHHbI

O61mmue

JucuunnuHapHbie

OK 01 Bri6upath criocoObt
pemieHus 3a1a4d
npodeccuoHaATBHOMI
JeATEIIEHOCTH
HNPUMEHUTETBHO K
pa3IMYHBIM KOHTEKCTaM

B yacrtu Tpynosoro
BOCIIUTaHMS:

- TOTOBHOCThH K TPY.Y,
OCO3HAHHE IICHHOCTH
MacTepCTBa , TPYAOTIOOHSI.
- TOTOBHOCTH
TEXHOJOTHYECKON
CIIOCOOHOCTH M aKTUBHOM
COLIMaIbHOMN
HaNpaBJIEHHOCTH, CIIOCOOHOCTD
UHUIIUUPOBATH , IITAHUPOBATh H
CaMOCTOSITEIIEHO BBIITOJTHSTH
TaKyIo JAeSITebHOCTD;
- HHTEpPEC K pa3IuIHbIM
cdepam mpodeccrnoHaIbHON
JCSATEIIHOCTH,
OsBJanenue
YHHUBEPCAJbHBIMHA
NMO3HABATEJILHBIMHU
JefHCTBUSIMU:
a) 6a3oBble noruyeckue
pencremna:
- CaMOCTOSITEIBHO
¢dbopmynupoBate u
aKTyaJIM3UpPOBaAThH IPOOIIEMY,
paccMmarpuBath ee
BCECTOPOHHE;
- yCTaHaBJIUBATh
CYIIECTBCHHBIN TPU3HAK WIIH
OCHOBAHUS CPABHCHHS
KJIacCU(UKAIUN

n 0000ILEHNS;
- OIPEJICNIATh EIH
NEeATEIbHOCTH, 3a/1aBaTh
rapaMeTpsl U KPUTSPUN UX
JOCTHKCHHS,
- BBISIBJISITh  3aKOHOMEPHOCTH
Y TIPOTUBOPECYHS B
paccMaTpUBaEMbIX SIBICHHSIX;
- BHOCUTh KOPPCKTHUBBI B
NEATEIbHOCTh, OICHUBATH
COOTBETCTBUE PE3YJIbTATOB
L[EJISIM, OIICHUBATh PHCKH
MTOCJICAICTBHH JIeATEITIbHOCTH;
- pa3BUBaTh KPEATHBHOE

c(OpMUPOBAHHOCTh 3HAHUI
0 MeCTe U POJU OMOJIOTUH

B CHCTEM Hay4HOTO
3HaHUS; QYHKINOHATBHOM

IPaMOTHOCTH  YeJlOBeKa
JUTSL PEUICHUS KU3HCHHBIX
npobiuewm;
c(hOopMUPOBAHHOCTh YMEHHSI
pacKpbIBaTh

coJiepKaHne
OCHOBOITOJIATAIOIIHX

OMOJIOTHYECKUX TEPMUHOB |
NIOHATHUI: KU3HB, KJIETKA,
TKaHb, OPTaHU3M, BHU]I,
TOITYJISIIHSL, SKOCUCTEMA,
6uornenos, buocdepa;
MeTtabonmm3m ( 0OMEH BeliecTB
U TIpEeBpaIIeHue

SHEPTUu), TOMEOCTa3
(camoperymsnus), OHMOCHHTE3
Oenka, CTPyKTypHas
OpraHM3aIus  >KUBBIX
CHCTEM, JHCKPETHOCTb,
CaMOperyJISIIHs,
CaMOBOCIIPOU3BEICHHE
(penpoykius),
HACIIEICTBEHHOCTb ,
U3MEHUYUBOCTH
9HEPro3aBUCUMOCTh, POCT U
pa3BUTHE, YpPOBHEBAS
OpraHu3aIus;
c(hopMUPOBAHHOCTH

YMEHHsI paCKpBIBATh
coJiepKaHue

OCHOBOTIOJIATr Al0IIINX
OMOJIOTUYECKUX

TEOPUA M THUIOTE3:
KJIETOYHOH, XPOMOCOMHOM,
MYTallHOHHOM,
SBOIIOIIMOHHOI,
IPOUCXOKIACHUS

KU3HHU U YEJIOBEKa;

c(hOpMUPOBAHHOCTH




MBIIUICHUE TIPH  PEIICHUH
KHU3HEHHBIX Tpo0IeM

0) 0a30BbBIE
HCCIeI0BaTeIbCKHe
NefCTBUSA:

- BIaJIETh HaBBIKAMH y4eOHO
- UCCJIEIOBATEIILCKON U

MPOEKTHON  JEATEIbHOCTH,
HaBBIKAMH  pa3peIICHUS
npobiem;

- BBISIBJIATh IPUYUHHO —
CJIEICTBEHHBIE CBSI3U U
aKTyaJIU3upOBaTh  3a7advy,
BBIJIBUTaTh  TUIOTE3Y

€€ pelleHUsl, HaXOIUTh
apryMeHThI IS
JIOKa3aTeJIbCTBA CBOUX
YTBEPKICHUH,

- 33/1aBaTh MapaMeTpbl U
KpPUTEPUU PELICHUS;

CBOUX YTBEpXKICHUU
-aHAJIM3UPOBATh TOJYUYECHHbIE
B XOJI€ pCIICHUs 3aJa4yu
pe3yJabTaThl, KPUTHYECKH
OLICHUBATL HX
JIOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBUSX;

- YM€Th TI€PEHOCUTHh 3HAHUS
B TO3HABaTEIbHYIO W
MPAKTHYECKYI0 001acTH
JKU3HENEATEIBHOCTH;
-yMETh MHTErPUPOBATH
3HaHUSl U3 Pa3HbIX
MPEeIMETHBIX 00IacTei;

- BBIABUTATh HOBBIE HJICH,
npeayiaraTh OpPUTrMHAIIbHbBIE
MOJXO0/Ibl U PEUICHUS;

- CITOCOOHOCTE UX
HCIOJb30BaHUI B
MMO3HABaTEIbHOU M
COLMAJIbHOW MPAKTHUKE;

YMEHHS pACKPBIBATh
OCHOBOTIOJIAraloI1e
OMOJIOTHYECKUE 3aKOHBI U
3aKOHOMEPHOCTH

(I'"Mennens, T.Moprana,
H.M.Basunosa, O.I'ekkens,
®.Mrounepa, K.bapa),
I'PaHUIBI IPUMEHUMOCTH K
JKUBBIM CHCTEMaM;
npuoOpeTeHne OoIbITa
NPUMECHECHHUS OCHOBHBIX
METOJIOB HAy4YHOTO
MO3HAHMS, WCIOIB3yeMbIX B
OMOJIOTHH: HAOIIOCHUS U
OTIMCAHUS KUBBIX CHCTEM,
MPOIECCOB U SBJICHUM;
OpTaHHU3aAIN U TPOBEACHHUS
OMOJIOTHYECKOTO
IKCIIEPUMEHTA,

BBIJIBFDKCHUS THITOTE3,
BBISIBJICHHSI 3aBUCUMOCTH
MEXy HCCIIETYEMBbIMU
BEJIMYMHAMU, OOBICHCHHS
CBOMX PE3yJIbTaTOB U
UCCIICTyeMbIMH H
bopmynupoBaHus

BBIBOJIOB C HCIOJE30BaHUEM
HAay4YHBIX TOHSTUI, TEOPUU U
3aKOHOB; CGOPMMPOBAHHOCTb
YMEHHSI BBIZICIISATH
CYIIIECTBEHHBIC TPU3HAKU
BHUPYCOB, MPOKAPUOT U
9YKapHOT; OJTHOKJICTOYHBIX M
MHOTOKNETOYHbIX OPraHM3MOB,
BMA,0B, 6UOreoLeHo308 U
3KocMcTemM, 0COOEHHOCTH
MPOIECCOB OOMEHa BEIICCTB
U ¥ TPEeBpaIlICHUS YHEPTUH
B KJIETKe, ()OTOCHHTE3a,
ITACTUYECKOTO U
DHEPreTHYECKOro OOMEHa,
XEMOCHHTE3a, MHTO3a,
Meno3a, OILUIOOTBOPEHH,
pa3BUTHS , PA3MHOXKEHUS,
WHAWBUIYAILHOTO Pa3BUTH
opraHusma (oHTOTEHE3a),
OOpBOBI 3a CyIIECTBOBAHME,
€CTECTBEHHOTO orbopa,
BH1000pa30BaHMsI,
pUCIOCOOTIEHHOCTH
OpPTaHHU3MOB K Cpejie
0o0UTaHUs, BIUSHUS
KOMIIOHEHTOB JKOCHCTEM,
AHTPONOTEHHBIX




U3MEHEHUNM B DKOCHCTEMax
CBOEM MECTHOCTH,
KpYTroBOpOTa BEIIECTB H
MpEBpaIllCHHEe YHEPTUU B
ouocdepe;

- copMHUPOBAHHOCTH YMECHHS
pemiarhb

OMOJIOTMYECKHE 3a1a4H,
COCTaBJIATH

T€HOTUIINYECKUE CXEMBI
CKpEITUBaHUs ISl Pa3HBIX
THIIOB HACJIEIOBAHUS
MPU3HAKOB y OPraHU3MOB,
COCTaBIISITh CXEMBI MEpPeHoca
BEIIIECTB U DHEPTUU B
sKocucTeMax (Ieny MUTaHus,
TIUIIEBBIC CETH)

OK 2. Hcnons3oBath
COBpPEMEHHBIE CPE/ICTBA
MOKCKa, aHaJIn3a 1
UHTEpIIpETALuU
uHpopmanuu u
nH(pOpMaIMOHHBIC
TEXHOJIOTHUHU AJIA
BBITNIOJTHEHUS 3a/1a4
npodhecCuoHATBLHOM
NEeSITeIbHOCTH.

B o01acTH IIEHHOCTH
HAYYHOTI'0 MO3HAHMS:

- cpOPMHUPOBAHHOCTh
MHPOBO33PEHMS,
COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTUSA
HayK{ ¥ OOIIECTBCHHOU
IMPAKTUKKU, OCHOBAHHOT'O Ha
JAajore KYIBTYP,
CIOCOOCTBYIOMIETO OCO3HAHHUIO
CBOEro MeCTaMU B
TOJINKYJIBTYPHOM MUpE.

- COBEpPIICHCTBOBAHHE
SI3BIKOBOM M YMTATEIbCKOMI
KyJbTYpbI KaK Cpe/ICTBa
B3aUMOJICHCTBUS MEXKIY
JIOJIBMH U TIO3HAHUSI MUPA;
-OCO3HAHHE  IICHHOCTH
HAy4YHOM  JEATEIBbHOCTH,
TOTOBHOCTBH OCYIIECTBIATH
MPOEKTHYIO U
HCCIIEIOBATENBCKYIO
JEATEeIbHOCTh WHIUBUIYAIBHO
U B IpyIIe.

OsBJanenue
YHHBEPCAJIbHBIMHI
NMO3HABATEJIbLHBIMH
Y4eOHBIMH

JelCTBUSIMU:

B) padoTta ¢ nHpopMaLHe:
- BJIaJIcTh HaBBIKAMU
nmoydeHus: uHpopmauu
W3 UCTOYHHUKOB Pa3HbIX
THIIOB, CAMOCTOSITEIILHO
OCYUIIECTBJISITh  TOUCK,
aHaJINu3, CUCTEMATH3aIIUIO B
HWHTEpIpeTaIuio HHHOpPMAIIT
pa3IUYHBIX BUIOB U (Gopm

- cOpMHUPOBAHHOCTH YMEHUH
KPUTHYECKH




MIPECTABIICHHS,
- CO3/1aBaTh TEKCTHI B
pa3nuyHBIX Qopmarax c
YYETOM Ha3HAYCHHS
nH(pOpMAINY U LEJIEBOM
ayJIMTOPHH, BEIOUpast
ONITUMAIIbHYIO (hOpMy
NPEJCTaBICHUS U
BU3YyaJIN3alnH,

- OIICHUBATh JI0CTOBEPHOCTH,
JETUTUMHOCTH MH(pOpMAIn,
€e COOTBETCTBHE IPAaBOBBIM
U MOPAITbHO — ITUYCCKUM
HOpMaMm;

-HCIIOJIb30BaTh CPEACTBA
WH(pOPMaAITMOHHBIX

¥ KOMMYHHUKAIIMOHHBIX
TEXHOJIOTMH B PELICHUH
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX H
OpTaHU3aIMOHHBIX 33124 C
colOutoiIeHreM TpeOOBaHHIA
SPTrOHOMHKH, TEXHHUKH
0C30IMaCHOCTH, TUTHEHBI,
pecypcocOepeKeHus,
MPABOBBIX 3TUYECKUX HOPM,
HOPM

MH(POPMAIIMOHHOMN
0e30I1acHOCTH;

BJIAJIETh  HABBIKAMHU
pacrio3HaBaHMs HHPOPMALINY,
nH(pOPMaITMOHHOMN
0€30IaCHOCTH JIMYHOCTH.

OK 04. D dexTrBHO
B3aMMO/ICMCTBOBATH U
paboTath B KOJUICKTUBE U
KOMaH/Ie

- TOTOBHOCTb K
CaMOpPa3BUTHUIO,
CaMOCTOATCIIbHOCTHU U
CaMOOIPCACICHUTIO,

- OBJIQJICHUE HaBBIKAMHU
y4e0HO-HCCIeI0BATENIbCKOM,
MPOEKTHOM U COIMATIbHOM
NEATEIIbHOCTH;

OsBJanenue
YHHUBEPCAJIbHBIMH
KOMMYHUKATHUBHBIMU
JelCcTBUSIMU:

I) COBMeCTHAas
AeSiTeJIbHOCTD:

- IOHUMATh U UCIIOJIH30BaTh
MPEUMYILECTBA KOMAaHIHOW U
WHIUBUIYAIBHOU PaOOTHI;
-[IPUHUMATh 11K COBMECTHOM
NEATEIIbHOCTH,
OpraHu30BbIBATH U

[Ipuobperenue ormbiTa
NPUMEHEHUS  OCHOBHBIX
METO/IOB HAYYHOI'O
MO3HAHMS, HCIOIb3YEMBIX B
OMOJIOTUH: HAOIOICHUS U
OTHMCAHUS KUBBIX CHCTEM,
MPOLECCOB U SIBICHUMU,
OpTaHMU3aIMU U TPOBEICHHUS
OMOJIOTUYECKOTO
JKCIIEPUMEHTA,

BBIIBJKEHUSI TUIIOTES,
BBISIBJICHHSI 3aBUCUMOCTHU
MEXly UCCIIETYEMBbIMU
BEIMYMHAMU, OOBSICHCHHS
UCCJICTyeMbIMU BEIIMYNHAMH,
MOJIyYEHHBIX  PE3yJbTaTOB U
(GbopMyITUPOBaHUS BEIBOJIOB C
HCIIOJIb30BaHUEM HAaY4HbIX
MOHSATHUH,

TEOpPUU U 3aKOHOB




KOOPJIUHUPOBATh JCUCTBUS
10 €€ IOCTH)KEHHUIO:
COCTAaBJIATh IIJIAaH JCHCTBHUH,
pacnpenensatb poju ¢ y4ieToM
MHEHHI Y4aCTHUKOB
06CyKaaTb Pe3yIbTaThI
COBMECTHOI paboThI;
- KOOPJIMHUPOBATh U
BBINOJIHATH paboTy B
YCIOBUSIX PEAIbHOTO,
BUPTYaIbHOIO
KOMOWHUPOBAaHHOTO
B3aUMOJICUCTBUA
OcymecTBIATh MMO3UTUBHOE
CTpaTernyeckoe MoBeJACHHE B
Pa3IMYHBIX CUTYALIUSX,
IIPOSABIISATE TBOPYECTBO W
BOOOpakeHue, ObITh
WHULIMATUBHBIM.
OsBJanenue
YHHBEPCAJIbHBIMHA
peryisiTHBHbIMH
JelCTBUSIMU:
1) NpUHSATHE ce0s M APYrux
JI0Aen:
- MPUHUMATh MOTHBBI U
apryMEHThI APYTuX JIOAeH
IIPYU aHAJIMU3€E PE3yJIbTaTOB
NESITENIBHOCTH;
- IpU3HABaTh CBOE IPaBO
U IpaBO JAPYIUX JIOACH
Ha OIINOKHU;

- pa3BUBaTh CIIOCOOHOCTD
HNOHMMAaTh MHpP C HO3UIHU
APYTOro YeloBeKa

OK 07. CopelicTBOBaThH
COXPaHEHHUIO
OKpYKarollen cpebl,
pecypcocOepekeHHIo,
NPUMEHSTH 3HaHUS 00
W3MEHEHUU KITUMaTa,
MPUHIIUIIBI OEPEKIUBOTO
MpOu3BOCTBA, 3P (HEKTUBHO
JIIENUCTBOBAThH B
Ype3BBIYAIHBIX CUTYAIIHSIX

B 001acTH 3K0J10THYECKOTO
BOCIIMTAHUS:

- c(hOopMUPOBAHHOCTH
9KOJIOTUYECKOU KYIbTYPHI,
MMOHUMAHUE BIUSHUS
COLIMAIbHO-3KOHOMHYECKHUX
MIPOLIECCOB HA COCTOSIHUE
MPUPOAHON M COUMAIBHOU
Cpelibl, OCO3HaHUE
r7100aNbHOTO XapakTepa
AKOJIOTUYECKUX TTPOOIeM

- INIAHUPOBAHUE U
OCYIIECTBIICHUE
B

OKpyXXarolien cpeae  Ha
OCHOBE 3HAHUSA ILeEJel
YCTOMYHUBOI'O Pa3BUTHUSA
YEJIOBEYECTBA;

NEeNCTBUI




- aKTUBHOE HETIPUATHE
JNEUCTBUMA, TMPUHOCIUIUX
Bpell OKpY)KAIOLIEH Cpelie;

YCTOMYMBOTO Pa3BUTHUSA

YeJI0BEUECTBA;

- aKTUBHOE HETIPUATHE

JNEUCTBUMA, TMPUHOCIIIUX

Bpell OKpY)KAIOILIEH Cpelie;
yMEHHUE MPOTHO3UPOBATH

HeOIaronpusTHHIC

9KOJIOTUYECKHE MOCIEACTBUSA

JNEUCTBUMN, TPEAOTBPAILATh UX;
- pacuiupeHue  OImbITa
JeATEIbHOCTH
3KOJIOTUYECKON
HaIpaBJICHHOCTH;

- OBJIaJICHUE HABBIKOB HAYYHO
— HCCIIEA0BATEIIbCKOM,
MPOEKTHOM U COIMATIbHOM
JEeSITEIbHOCTH.

IIK 2.6 Opranu3oBbIBaTh
paboTy nepconana mno
TUIAHUPOBAHHIO U
OpraHU3aLuH
IIEpEeBO30YHOTr0 Ipoliecca

- TOTOBHOCTh K TpPYAY,
OCO3HaHUE LIEHHOCTH
MacTepCTBa, TPYI0II00UE;

- TOTOBHOCTh K aKTHUBHOU

e TEIbHOCTH
TEXHOJIOTHYECKOU U
COIMAJIbHOW HAIPaBJIECHHOCTH,
CIIOCOOHOCTH MHUITMHPOBATH,
IJIAHUPOBATh U
CaMOCTOSITEITLHO BBITIOJIHATH
TaKylo JAesITeIbHOCTD;

- HHTEpeC K pPa3IMYHbIM
chepam TpodheCcCHOHATHLHOM
JesITeNIbHOCTH

- IPUHUMATh MOTHBBI H
apryMEHTBI JPYTUX JIOJEH
MIPH aHAJIM3E PE3yJIbTaTOB
NesITeNIbHOCTH;

- IpU3HaBaTh CBOE IIPaBO M
[IpaBO JAPYIUX JIIOACH Ha
OIIINOKH;

- pa3BUBaTh CIIOCOOHOCTH
MOHUMATh MUP C MO3ULIUU
JPYroro 4eIoBeKa;

- ChopMUPOBAaHHOCTh YMCHHUS
NPUMEHSITh

MOJTy4YeHHBIC 3HAHUS AJIs
00BsICHEHUS

OMOJIOTUYECKUX  MPOLIECCOB
U SIBICHUW, JJI NPUHSITUS
IIPAKTUYECKUX PELICHUN B
MTOBCETHEBHOM )KU3HU C
LEJIBI0 00eCIIeYeHNS
0€30MaCHOCTH CBOETO
3JI0pOBbSA U

3I0POBbSI OKPYKAFOIIHX
JIIOJIEeH, COOJTI0ICHNE
3I0pOBOTO  00pa3a KH3HH,
HOpM

rPaMOTHOIO MOBEJICHUS B
OKpY’KaroIeH IIPUPOIHOU
cpene; MOHUMaHHe
HEOOXOIMMOCTH
UCTIOJIb30BaHUS JOCTUKCHHMA
COBPEMEHHOM OMOJIOTHH U
OMOTEXHOJIOTUH IS
PaLMOHATILHOTO
MPUPOIOTIOTB30BAHUSI.




2. CTPYKTYPA U COAEPXKAHUE OBIIIEOBPA3OBATEJIBHOM

JUCHUILIAHBI

2.1. O0beM TUCHUIIMHBI K BU/bI Y4eOHOH padoThl

Bux yueOHoi padoThI

Oo0BbeM B yacax

O6beM 00pa30BaTeNbHOM MPOTrpaMMBbl
JMCIUTLTUHBI

OCHOBHOE COJICPKAHUE 62
B TOM YHCJIE

TEOPETHUECKOE 00yUeHUE 52
IIPAKTUYECKNAE 3aHATHS 10
[TpodeccnonanbHo — OpUESHTHPOBAHHOE 14
coJiepKaHue

B TOM YHCJIE:

TEOPETUYECKOE 00yUEHUE

MPAKTUYECKUE 3aHATHUS 10
b depeHIIMPOBaHHBIN 3a4EeT

Hroro 78

Hrorosasi arrecranus B popme 1udpepeHIMPOBAHHOIO 3a4eTa




2.2. TemaTuyecKkni IVIAH U COAEPKAHUE TUCHHUILIMHBI «bHoI0TMD)

HaunmenoBanue pazaenoB u | CoxepxaHue yueOHOTO MaTepraa (OCHOBHOE U O6Bem dopmMupyembie
TeM npodecCuOHATLHOOPUEHTUPOBAHHOE), JTA00PATOPHBIEC U MPAKTHUECKUE 3aHATHUS, 4acoB KOMIIETEHIINH
MIPUKJIIATHOW MOJTYJTb (TTPY HAJIMYWH )
1 2 3 4
bazoBblit MOYITB € TpodecCHOHaTbHO-OPUEHTUPOBAHHBIM COJIEpPKaHUEM
Pa3nea 1. Knerka cTpyKTYpHO-QYHKIIMOHATbHAS eIHHULIA )KHBOTO 20
Tema 1.1 CoBpeMeHHbIE OTpaciau OMOJOTUYECKHUX 3HAHUH. CBS3b OMOJIOTHH C IPYTUMU 2 20K
buonorus xak Hayka. HaykaMu: Onoxumusi, 6no¢pusrka, OnoHuka, renoreorpadus u ap. Poiab u mecro
OO6mrast xapakTeprucTUKa O6uosioruu B OPMHUPOBAHUH COBPEMEHHON HAyYHOW KapTHUHBI MUpPa. Y POBHU
JKU3HU opraHu3zanuu xxuBoi Mmarepun. OOIIas XxapaKTepUCTHKA KU3HHU, CBOMCTBA KUBBIX
cucTteM. XMMHAYECKHI COCTaB KJIETOK
Tema 1.2. XUMHUYECKUH cOCTaB KIeTKH. Heoprannueckue BemecTBa KIETKH, UX 2 OK-2 OK-4
buonoruuecku BaxxHbIe Ouosnoruueckas posib. OpraHn4eckue BeuecTBa KieTku. bruojgornueckue noiuMepsl.
XUMHUUYECKHUE COCTUHEHUS Bbenxu. Ctpykrypa u pyHKIIuM 0€1KOBOM MOeKy bl DepMeHThI, MPUHIIHIT UX

nercTBus. YriaeBoapl. buonorndeckue GyHkmuu yriaeBoaoB. Jlunuaer. OOmuii mian
crpoenust. ['mapodunbHO-rupodoOHbIe CBOWCTBA

Tema 1.3. Knerounas reopus (T. llIBann, M. lneiiaen, P. Bupxos). OcHOBHBIE MOTOKEHUS 2
CrpykTypHO- COBPEMEHHOM KJIETOYHON TeOpUU. THUIIBI KIIETOYHOU OpraHU3aLUu:
(GyHKIMOHATIbHAS IPOKAaPUOTUUYECKHUH U 3yKapHOTHUECKUI. OTHOKIETOUYHbIE 1 MHOTOKJIETOYHbBIE
OpraHM3alys KIETOK opranu3Msel. CTpoeHHE IPOKapUOTUYECKON KiIeTKH. CTpOEHNE DYKapUOTHUECKOM
KJIETKH
OK-1
[TpakTrueckoe 3anstue Ne 1 «CtpoeHnne KiIeTku (pacTeHusl, )KUBOTHBIE, TPUOBI) U 2 OK-2
KJIETOYHBIE BKJIIOUEHUS (Kpaxmall, KapoOTHUHOMBI, XpoMoruiacTel) Iloaroroska OK-4
MHUKpPOIPENapaToB, HAOIIOAEHUE ¢ IOMOIBI0O MUKPOCKOIIA, BBISIBJICHNUE Pa3IMuuil
MEKy U3y4aeMbIMH 00beKTaMH, (HOPMYITHMPOBAHHUE BBIBOIOB
Bupycsl — HeksieTouHble (hOPMBI JKU3HH U 00JIMTaTHBIEC Tapa3uThl. CTpoeHue 2 OK-2 OK-4
Tema 1.4. Heknerounble MPOCTHIX M CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros. JKu3HEHHBIN ITUKIT
(bopMBI JKU3HU JHK-conepxamux supycos, PHK-conepxarux Bupycos, 6akrepuogaros. BUY,

renatuT yenoBeka. bakrepuun. O6mas xapakrepuctuka. [lonstre mramMmm. Bupycer u
6aKTepI/II/II CXOACTBA U pa3JINiHnid




Tema 1.5. CtpyktypHO-
(byHKIMOHATBHBIE (PAKTOPHI

XpomocomHas Teopusi T. Moprana. CtpoeHne XpoMocoM. XpOMOCOMHBIA Ha0Op
KJICTOK, TOMOJIOTUYHBIC 1 HCTOMOJIOTUYHBIC XPOMOCOMBI, FaHHOHHHBIﬁ u

HAaCJIEICTBEHHOCTHU nurmonaabi Haoop. Hyknennossie kucnotel: JIHK, PHK Haxoxaenue B kieTke, ux OK-1
cTpoeHue u QyHKIMH. MaTpuyHbIe POLIECCH B KJIETKE: PEIUIMKaLUs, ONOCHHTE3 OK-2
Oenka, perapanus. [ eHeTHYeCKuid KO M €r0 CBOMCTBA.
IIpakTnueckoe 3ansaTHe Ne 2 Penienue 3a1a4 Ha ONpeelICHNE
MOCIIE0BATEIHbHOCTH HYKJICOTHIOB, aMUHOKHUCIIOT B HOPME U B CIIy4ae U3MEHEHHS
nocieaoBarenbHocTy HykieotnnoB JJTHK
Tema 1.6. OOMeH BemiecTB [TonsiTre MeTaboMM3M. ACCUMUIISINS U JUCCUMUIISIINS — IBE€ CTOPOHBI OK-2
U TIPEBPALICHNE SHEPTUU B | MeTaboau3Ma. THIrbl o0OMeHa BelecTB: aBTOTPO(HBIN U reTepoTpodHbIA, a3poOHBII
KJIETKE u aHa’poOHbIi. [Inactrnuecknii oOMeH. DOTOCHHTE3. XEMOCHHTE3
Tema 1.7. dKuzHeHHsbli Knerounslii nuki, ero nepuoasl. MUTO3, €ro CTauu U NPOUCXOIAIINE TPOLIECCHI.
UK KIIETKU. MUTO3. buonornyeckoe 3HaueHre Mmuto3a. Meio3 u ero ctaguu. [loBeaeHue xpomocom B OK-2
Meiio3 mernose. Kpoccunrosep. buonornueckuii cmpicn meiioza OK-4
Meiio3 u ero ctaguu. [loBenenune xpomocoM B merose. KpoccuHrosep.
buosiornueckuil CMbICII MeH03a
Pa3nes 2 Ctpoenne M (pYHKIMHM OPraHU3Ma 18
Tema 2.1. CtpoeHnue MHOroKJIeTOUHbIE OPTraHU3Mbl. B3aMOCBSI3b OPraHOB U CUCTEMBI OPTraHOB B OK-2
opraHusma MHOT'OKJIETOYHOM OpraHusMe. I'oMeocTas opraHusma 1 €ro nojajiepKaHue B OK-4
IpOIECcCe KU3HEIEATEITHOCTH.
Tewma 2.2. @opmel DopMBI pa3sMHOXKEHHUS OpraHu3MoB. becrnosoe u noaoBoe pasMHOKeHHE. Buabl OK-2
pa3MHOXKEHHUS OpraHu3MoB | Oecriosioro pasmHoxenus. [lonoBoe pazMHokeHue. 'ameToreHe3 y *)KUBOTHBIX.
Cnepmarorenes u oorenes. CTpoeHue mojoBbIX Ki1eToK. OmIoqoTBOpeHne
Tema 2.3. OHTOreHEe3 NuauBuayanpbHOE pa3BUTHE OPTaHU3MOB. DMOPHUOTECHE3 U €r0 CTaINH. OK-2
pacTeHui, )KUBOTHBIX U [MoctamOpronaneHelii nepuo. CTaguu MocTIMOPHOHAIBHOTO Pa3BUTHS Y OK-4
YelioBeKa KUBOTHBIX U 4enoBeka. [Ipsmoe u Herpsimoe pa3BuTue. buonornyeckoe crapeHue u
cMepTb. OHTOreHe3 pacTeHui
Tema 2.4. 3akoHoMepHOCTH | OCHOBHBIE TIOHATHS TCHETHKU. 3aKOHOMEPHOCTH 00pa30BaHMs raMeT. 3aKOHBI [ OK-2
HacJIeA0BaHUs Memnnens (MOHOTHOPHIHOE U TOUTHOPUIHOE CKpeluBanue). BzanmoseiictBue OK-4

T'CHOB

IIpakTnueckas padora Ne3 Pemienue 3aa4 Ha OoNpeeeHUE BEPOSITHOCTU
BO3HUKHOBEHUS HACJIEICTBEHHBIX IPU3HAKOB IPX MOHOTMOPHUIHOM, TUTHOPUIHOM U
AHAIU3UPYIOIICM CKPCIIMBAHUHN, COCTABJICHUC M'CHOTHIINYCCKUX CXCM CKPCIIUBAHUS




Tema 2.5. Cuensiensoe

3akonbl T. Moprana. CuerieHHOe HacaeJOBaHUE T€HOB, HAPYILICHUE CUETICHUS.

HACJIEA0BaHUE IIPU3HAKOB HacnegoBanue npu3HaKkoB, CLEIUICHHBIX C I10JIOM OK-1
IIpakTnyeckoe 3ansitue Ne 4 PerieHue 3a1a4 Ha ONpeiesIeHHE BEPOSITHOCTH 2 OK-2
BO3HUKHOBEHMUSI HACJIEJICTBEHHBIX MPU3HAKOB MPU CIIEIUICHHOM HACJIEJOBAaHUU,
COCTaBJICHNE T€HOTUITHYECKUX CXEM CKPEIUBaHUs

Tema 2.6. 3akoHoMepHOCTH | 3MEHUMBOCTH MpU3HAKOB. BUAbl N3MEHYMBOCTH: HACJIEICTBEHHAS U 2

U3MEHYUBOCTHU HEHACJIEICTBEHHAs. 3aKOH TOMOJIOTUYECKHUX PSIZOB B HACIEICTBEHHOM OK-1
n3menurBoctH (H. . BaBunosa). OK-2
MyTanroHHas TeOpus U3MEHUUBOCTU. BUIbI MyTalluii U IPUYUHBI UX 2 OK-4
BO3HUKHOBeHUs. Kapuorun yenoseka. HaciencTBeHHble 3a001€BaHMs YeIOBEKA.
['eHHBIC ¥ XpOMOCOMHBIEC 00JIe3HU YesioBeKa. boyie3Hu ¢ HacIeCTBEHHON
MPEAPACIIONOKEHHOCTHI0. 3HAUEHUE MEAUITUHCKON T€HETUKU B MPEJOTBPAILICHUH U
JICUEHUHU TeHEeTUYeCKUX 3a00JIeBaHU YelloBeKa

Pa3znen 3 Teopus 3BOJTIOIUMN 10

Tema 3.1. UcTopus [Tepsrie aBomonmonnsie konuenuuu (JK.b.Jlamapk, XK.JI. brodgdon). 2 OK-2

3BOJIIOIMOHHOTO YYEHUS. OpommonmonHas teopus Y. lapsuna. CuHTeTHUECKas! TEOPUS IBOJIOLUU U €€ OK-4
OCHOBHBI€ MOJIOKEHHUSI

Tema 3.2. MukposBomonus | Mukpossosrouus. [Tomymnsinys kak 3eMeHTapHas €MHHULA SBOIIOLUH. 2 OK-2
['eHeTHYeCcKHE OCHOBBI ABOTIOIIAN. DJIEMEHTApHBIC (PAaKTOPHI IBOIOIUH. OK-4
EctecTBenHbIit 0TOOp — Hanpassomuil GpakTop sBotonuH. BugooOpa3oBanue kak
pe3yNbTaT MUKPOIBOIIOIUU

Tema 3.3. MaxkposBomonust | Makpoasomtonus. @opmbl 1 OCHOBHBIE HalpaBieHUs MakposBosonuu (A.H. 2 OK-2
Cegepuen). [Iytu noctmkenus 6uonornyeckoro nporpecca. CoxpaHeHue OK-4
O6uropazHooOpasus Ha 3emIie.

Tema 3.4. BosHukHOBeHHE | ['MIOTE3bI M TEOPUU BOSHUKHOBEHHUS KM3HU Ha 3eMIIE: KPEAIMOHU3M, 2 OK-2

U pa3BUTHE KU3HU Ha CaMOIIPOU3BOJIBHOE (CIIOHTAHHOE) 3apOKIEHUE, CTALlMOHAPHOE COCTOSTHUE, OK-4

3emie

nancnepmud. Havano opranndeckoii spositoniuu. [losiBieHre nepBhIX KIETOK.
DBoutronns MeTaboIM3Ma. JBOIOLUS EPBBIX KIeTOK. [IpoKaproThl M 3yKapHOTHI.
[TpoucxoxaeHne MHOTOKIETOYHBIX OPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX LIAPCTB
OYKapuorT. OCHOBHBIE YCPTHI SBOJTOIHUHU PACTUTCIIBHOI'O MHUpPA. OcHOBHEBIE YCPThL
SBOJIIOIMH )KUBOTHOT'O MUpPa




Tema 3.5. [Ipoucxoxaenue | AHTPONOJIOTUA — HayKa O yeiaoBeke. CHCTEMAaTHUECKOE TTOJIOKEHUE YEIIOBEKA. 2 OK-2
YeJoBeKa - AHTPOIOreHES CXO0ACTBO U OTJIMYUE YEJIOBEKA C )KMBOTHBIMU. OCHOBHBIE CTAUU aHTPOIIOT€HE3A. OK-4
DBOJIIOLIMS COBPEMEHHOTO YesioBeka. UenoBeueckue packl M MX €AMHCTBO. Bpems u
MyTH pacceJIeHMs YeroBeka 1o 1ianere. [IpucnocobieHHOCTh YeoBeKa K Pa3HbIM
YCIIOBUSIM CPEJIBI
Pasnen 4 Dxosiorn 18
Tema 4.1. Dxonornyeckue Cpenpl 00uTaHUs OPraHW3MOB: BOIHAS, HA3EMHO-BO3/TyIIIHAS, TOYBEHHAS, 2 OK-1
(hakToOpHI ¥ Cpebl )KU3HU BHyTpUOpranu3MeHHas. OU3HKO-XUMHUYECKHE OCOOCHHOCTH CpeJl OOMTaHHUS OK-2
opranu3MoB. [Ipucmnocobiennst OpraHu3MoB K KU3HH B pa3HbIX cpeaax. [lonstue OK-7
sKosorudeckoro (axropa. Knaccuduxanms sxonorndeckux (axkropos. [IpaBuio
muanmyMa 1O, JInbuxa. 3akon TonepantHoctu B. [llendopma
Tewma 4.2. [lonynsiuus, OKoJjoruyeckasi XapakTepUCTUKA BUJIA U TONYJIAIUU. DKOJIOIMUYECKasl HUIIA BUJA. 2
COO0O0111eCTBA, 3KOCUCTEMBI DKOJOTHYecKre XapakTepucTUKy nomynsauuu. CoolmiecTBa U SKOCUCTEMBI.
Buorienos u ero ctpykrypa. CBsi3u MEXy OpraHU3MaMu B OHOIIEHO3E. OK-1
CTpyKTypHBIE KOMITIOHEHTBI SKOCUCTEMBI: MMPOAYLIEHTHI, KOHCYMEHTBI, PEIYIICHTHI. OK-2
KpyroBopot BeniecTB U NOTOK SHEprHH B 3kocucTeme. Tpodudeckne ypoBHH. OK-4
IIpakTnyeckoe 3ansitue Ne 5 PenieHue mpakTUKO — OPUEHTUPOBAHHBIX PACUETHBIX | 2
3a/laHuil TI0 IEPEHOCY BELIECTBA U SHEPTUU B IKOCUCTEMAX C COCTABIEHUEM
TPOPUIECKUX TIeNeH U TUPaMu OMOMACCHI U SHEPTHH
Tema 4.3. buocdepa - buocdepa — xxuBas obomouka 3emnn. Pazputue npencrasnenuii o onochepe B 2
rinoOanbHas skojoruyeckas | Tpynax B. M. Bepuanckoro.
cucremMa O6nactu 6uocepsl 1 ee KOMIOHEHTHI. JKBOE BEIIECTBO OMOChEpHI U €ro 2 OK-2
¢dbyHKIIIH. 3aKOHOMEPHOCTH cyIliecTBoBaHus Onocheprr. OcodenHocTr 6Mocheps OK-4
KaK TJI00aJIbHON SKOCHCTEMBI. /[[nHaMuueckoe paBHOBecHe B Ouocdepe.
KpyroBopoTsl BemecTB 1 OMOreOXUMHUYECKHE UKIBL. [ T00aTbHbIe IKOJIIOTUYECKUE
po0JIEMbI COBPEMEHHOCTH
Tewma 4.4. Bnusinue AHTpONOreHHbIe BO3ICHCTBHS Ha Ouocdepy. 3arps3HeHus Kak BH aHTPOIIOTEHHOTO | 2 OK-1
AHTPOIIOTCHHBIX (PAKTOPOB | BO3/EHCTBH. AHTPONIOTEHHBIE BO3/IeCTBHS Ha aTMocdepy. Bo3nelicTBus Ha OK-2
Ha Ouocdepy runpocdepy. BozaeiictBus Ha nutocdepy. AHTPOIIOTEHHBIE BO3ACHCTBUS Ha OK-4
OuoTHyeckue coodIecTra. M3ydeHne 0Tx0/10B, CBI3aHHBIX C ONPeIeIeHHOM OK-7
npodeccueil/ cnennanTbHOCTHIO K-2.1
[TpodeccrnoHaIbHO-OPUEHTHPOBAHHOE COJIEPIKAHIE 2

IpakTHueckoe 3ansaTHe Ne 6 OTXO0/bI MPON3BOJICTBA




Tema 4.5 Briusinue
COLIMATbHOIKOJIOTHIECKIX
(hakTOpOB HA 3/I0POBHE
YeloBeKa.

3I0pOBBE U €T0 cOCTaBIIAIOIME. DaKTOPHI, MOJIOKUTEIBHO U OTPULIATEILHO
BIIMSIONIME Ha OPTaHu3M uenoBeka. [Ipobiiema TeXHOTeHHBIX BO3/ICHCTBUI Ha
3JI0pOBbE YEJIOBEKA (IJEKTPOMArHUTHBIE TOJIs, OBITOBAsE XUMUS, H30BITOUHBIE
IIYMBI, paJdays 1 T.I1.) AJanTanus opraHu3Ma yesioBeka K pakropam
okpy»katomie cpeasl. [IpuHIMIEL HOpMUPOBaHUS 310POBbECOEPETAIOIIETO
nosefeHus. Puznueckast akTUBHOCTD U 3710pOBbE. bHOXMMUYECKUE aCIIEKThI
PalMOHAILHOIO NMUTAHUS

[IpodeccroHabHO-OPUEHTHPOBAHHOE COICPIKAHUE
IIpakTnyeckoe 3ansitue Ne 7
Bnusinne abuotnueckux (akTopoB Ha YesioBeKa (HU3KHE U BBICOKHE TEMIIEPATYPHhI)

OK-2

OK-4
OK-7

I1K-2.1

Pa3zpgen 5

BuoJsorus B ;Ku3HU

10

Tema 5.1 buorexHosoruu B
JKU3HU KaXKI0r0

[IpodeccronanbHO-OpHEHTHPOBAHHOE COJIEpKaHUE bHOTEXHOIOTHS KaK HayKa U
npon3BoACTBO. OCHOBHBIC HAIIPABJICHUS COBPEMEHHON OMOTEXHOIOTHH. MeToablI
ounorexHoioruu. OOBEKTHl OMOTEXHOIOTHH. DTUKA OMOTEXHOJIOTUIECKUX U
FeHeTUYECKUX 3KcrepuMeHTOB. [IpaBuiia moucka u aHanu3a OMO3KOIOTUYECKOM
uH(GOpPMAIIUY U3 PA3TMYHBIX UICTOYHUKOB (HaydHas U ydeOHOHAy4YHAs JIUTEpaTypa,
CpelcTBa MaccoBoi nH(popManuu, cetb IHTepHEeT u Apyrue)

[IpodeccroHabHO-OPUEHTHPOBAHHOE COJICPIKAHUE

IIpakTuyeckoe 3anaTue Ne 8 Keiicel Ha ananmm3 nHGOPMAIIMN O HAYIHBIX
JOCTHKEHUSX B 00JIACTH T€HETHUECKUX TEXHOJIOTUH, KJIETOYHONH MHKCHEPHH,
MUIIEBBIX OMOTEXHOJOTUHN. 3aInTa Keiica: IPeICTaBICHUE PE3YIbTaTOB PEIICHUS
KeMCOB (BBICTYIICHHE C MPE3EHTAIIEN)

OK-1
OK-2
OK-4
I1K-2.1

Tema 5.2 BuoTexXHOJIOTHNH B
MIPOMBIIIICHHOCTH

[IpodeccroHabHO-OPUEHTHPOBAHHOE COJICPIKAHUE

IIpakTnyeckoe 3ausitue Ne 9

Pa3zButne HpOMBIH.UIGHHOﬁ 6I/IOTCXHOHOI‘I/II/I " €C IPUMCHCHUC B JKU3HU YCIIOBCKA.
[Touck u ananu3 nHGOPMAIIUK U3 PA3THMYHBIX HICTOYHUKOB (Hay4YHAast U YIEOHO -
HayyHas JIMTepaTypa, CpelIcTBa MaccoBOi nHGopMaluu, cetb UHTEpHET U pyrue).
Keticpl Ha aHanu3 0 pa3BUTHH MTPOMBIIIICHHBIX OMOTEXHOJIOTHH (TI0 TpyIIaMm).
3ammura keiica: [IpeacraBnenne peynbTaToB peIieHUs KEHMCOB (BBICTYIUICHHE C
MPE3EHTALUECH )

OK-1

OK-2
OK-4

I1K-2.1

Tema 5.3 ConuansHo-
ATUYECKUE ACTIEKTHI
OUOTEXHOJIOTHIA

[IpodeccroHabHO-OPUEHTHPOBAHHOE COICPIKAHUE
IIpakTnyeckoe 3ansiTue Ne 10
OTHYECKHE aCIEKThI Pa3BUTHUA 6HOTCXHOHOFHﬁ U IPUMCHCHUC UX B )KU3HU

OK-1 OK-2 OK-4
I1K-2.1




yenoBeka. [louck u ananu3 nHbopMauu U3 pa3IMYHbIX UCTOYHUKOB (HaydHas U
yuyeOHOHay4Has JInTepaTypa, CpeACcTBa MaccoBoi nHpopmanuu, cetb IHTepHeT 1
npyrue). Kelicel Ha aHaM3 0 pa3BUTHH MPOMBIIUIEHHBIX OMOTEXHOJIOTHH (110
rpynnam) 3amura keiica: IlpencraBienne peynbTaToB pelIeHHs KEHCOB
(BBICTYIIJICHHE C TIPE3CHTAIINECH )

Tema 5.4 buorexnonoruu u | IlpodeccnonaabHO-OpHUEHTUPOBAHHOE cojiepkaHue Pa3Butue OMoTexHoIoruii ¢ 2 OK-1
TEXHUYECKHUE CUCTEMBI MPUMEHEHUEM TEXHUYECKUX CUCTeM (OMOonHKeHepusi, OnonHpopmMaTruka, ONOHUKA) OK-2
U UX [PUMCEHECHUE B )KU3HU YEJIOBEKa. OK-4
I1K-2.1
JAudpepeHnpoBaHHbIN 3a4eT 2

UTOroO

78




3. YCJIOBUA PEAVIN3ALIMU TPOI'PAMMBI
OBIIIEOBPA3OBATEJIbHOM JUCHOUILJIAHBI

3.1. TpeboBaHusi K MUHMMAJIbHOMY MATEPUATIbLHO-TEXHUYECKOMY
obecnieueHnro Peanmu3anys mporpaMMbl TUCITUTUTHHEI TPEOYET HATUYHS YIeOHOTO
kabunera buomorus.

O6opynoBanne yueOHOTO KaOMHETA: - TOCA0YHBIE MECTA 110 KOJIHMYECTBY
00yYaroIIMXC;

- pabodee MeCTO MPErnoJaBaTes;

- TOCKa KJIACCHAs - KOMIUIEKT y4eOHO-HATJISAHBIX IOCOOUH 1O AUCIUIIITNHE
«buonorus (CTeHIbI, CXeMbI, TAOIUIIBI, OTIOPHBIE KOHCIIEKTHI, Y4eOHbIE TOCOOuS,
CIIPaBOYHBIC MaTEPUAIIBI, MOJICIIH, MYJISIKH H MUKPOTIpEIIapaThl OMOJIOTHUECKUX
00BEKTOB) - MUKPOCKOIIBI,

- Habop mocyabl, 000PYJOBaHMS U PEAKTUBOB JJISl IEMOHCTPALIMOHHOTO
AKCIIEPUMEHTA 1 1ab0paTOPHBIX PaboT.

TexHnudeckue cpeacTBa 0OydeHHUS:

- KOMITBIOTEp C YCTPONUCTBOM MPOU3BEACHUS 3BYKAQ,

- IPUHTEP;

- MYJIbTUMETUA-TIPOCKTOP;

- 9KpaH

3.2. MudopmanuonHoe odecrniedeHue 00y4eHust

1. Speirun B.H. buonorusa. Yue6nuk u npakrukym s CIIO, 2-e uzn. —
Mocksa 2023 Pexxum nocryma: https://urait.ru/viewer/biologiya-511618

HNuTepHeT-pecypcebl

1. www.ttgt.org (Caiit JIuxoBckoro Texaunkyma JKene3Ho10poKHOTO
Tpancnopra)

2. www.fcior.edu.ru (PegepanbHbIN HEHTP
uHpOopMalmoHHOO0Opa3oBaTeNlbHbIX pecypcoB — DLIOP).

3. http://www.window.edu.ru (Enuroe okHO nmocTyma k o0pa3oBaTeIbHBIM
pecypcaM MHTEpHETA IO OUOJIOTHH)

4. https://www.sbio.info (Bcs 6uonorusi. CoBpeMeHHasi OM0JIOTHs, CTaThH,
HOBOCTH)

5. https://oblakoz.ru (Tpenaxep «O06naKko 3HAHUI)

6. https://resh.edu.ru (Poccuiickas 3eKTpOHHAs IITKOJIA)

JlonoJIHUTeIbHbIE HCTOYHUKHU

1. buonorus B Tabnumax u cxemax [ DIeKTPOHHBIN pecypc]: s
IIKOJILHUKOB U a0UTYpUEHTOB / - DJIEKTPOH. TeKCTOBbIe naHHbIe. - CI16.BukTopus
mtoc, 2022, -128¢.-978-5-91673-024-1.—Pexum nocryna:
http://www.iprbookshop.ru




2. Jlarmmmmkas T.B. Tectel. Yuebnoe mocooue mrst CI1O. Mocksa:
u3natenbcTBO FOpaiit, 2023 — Pexum noctyna https:
urait.ru/viewer/biologiyatesty-519715

3. Kecrepoa H./I., benesuena A.H., MeToauueckue peKOMEHAALIUM 110

BBITMIOJTHEHHIO MPAKTUYECKUX 3aHATHH 10 nuciuIuinae «buomorusy,
TTXKTdunuan PI'VIIC, 2023-07-29



4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OBIIIEOBPA3OBATEJILHOM

JTUCIUATLITAHBI

KoHTpob 1 o1ieHKa pe3ynbTaToB OCBOEHUS 0011e00pa30BaTeIbHON

AUCHUILIWHEBI PACKPBIBACTCA YCPEC3 AUCHUIIIIMHAPHBIC PC3YJIbTAaThl, HAIIPABJICHHLIC

Ha ¢popMHpOBaHUE OOIIKX U NPO(heCcCUOHATBHBIX KOMIIETEHIIUN M0 pa3zesiaM U

TEMaM COACPIKaHHA y‘IC6HOI‘O Marcpualia

OO0mas / Pa3nen / tema Tur o1eHOYHBIX MEPOIIPUATHM
npodeccruoHanbHas
KOMIIETCHITHS
OK 01 Tema 2.4 Tema 2.6
Tema 4.1 Tema 4.3
OK 2 Tema 2.5 Tema 3.2
Tema 3.3
OK 02 Tema 1.1 Tema 1.6 3arnoaHeHne Ta0InIl
Tema 2.2 Tema 3.1
OK 01 Tema 1.3 Tema 1.5 Perttenne OMoJIOrnYecKux 3a1a4
Tema 2.4
OK 02 Tema 2.5 Tema 4.2 BrinonHeHne mpakTHYeCKUX
3aJIaHUM
OK 07 Tema 4.4 Tema 4.5 BrinonHenne npakTU4ecKux

3aJlaHuN

OK 1,0K 2, OK 4 IIK
3.7

Tema 5.1 Tema 5.2
Tema 5.3 Tema 5.4

BrImonmenne u 3anmra KencoB

OK 1,0K 2, OK 4
I1K-2.1

Paznen 1 Pazuen 2
Paznen 3 Paznen 4

JuddepentiupoBaHHbIii 3a4eT




