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1. OBIIAA XAPAKTEPUCTHUKA PABOYEN INPOI'PAMMBbI
OBIIEOBPA3OBATEJBHOM JUCHUILIUMHBI «BUOJIOT US1»

1.1. MecTo IMCUMIIMHBI B CTPYKTYpe o0pa3oBarejibHON nporpammbl CIIO

O61eobpazoBaTenbHas AUCHUIUIMHA «buonorusy uzydaercsa Ha 6a30BOM YpOBHE
B 00111€00pa30BaTEIBLHOM IUKJIE YU4EOHOrO IJIaHa aAanTUPOBAHHON MPOQecCHOHAIbHON
oOpazoBatenbHOI porpammsbl o npodeccuun 09.01.03. «Oneparop nHGOPMAIIMOHHBIX
CUCTEM U PECYPCOBY.

TpynoemkocTh aucHUIUIMHBI «buosiorus» Ha 0a30BOM YPOBHE COCTaBiIsET /2
yaca, U3 KOTOpeIX 12 w4acoB BKIOUYAaEeT MpodhecCHOHAIBHO-OPUEHTUPOBAHHOE
coJiep KaHue, yCUIIMBarolIee Mpo(UIbHYI0 COCTABIIAIONIYIO M0 KOHKPETHON npodeccuu
iy creruanbHocTi B 3aBUcuMocT 0T @I'OC CIIO cnenuanbHOCTH.

[IpodeccronanbHO-OPUEHTUPOBAHHOE COJICPKAHUE PEATUIYETCS B MPHUKIIATHOM
monayne (pa3aen 5 “buonorus B xu3HU’) Ha MaTepuale KelcoB, CBA3aHHBIX C aHAJIU30M
uHGOpMAIIMK O Pa3BUTUU M NPUMEHEHHH OUOTEXHOJOTHMH MO OTpacisM Oyayiieu
npodeccuoHaIbHON AesTeNbHOCTH oOyuarmuxcsi. Kpome Toro, mnpodeccuoHanibHO-
OpPUEHTUPOBAHHOE COJIEP)KAHKUE YUUTHIBAETCA B pazjeie 4 “IKoyorus’” mpH BbIOJIHEHUN
Ja00paTOPHBIX M MPAKTUYECKUX pabdOT, CBA3AHHBIX C Oyaymied mpodeccroHaabHON

NESATEeIILHOCTHIO 00 yJaIOIINXCS.



1.3. Hesu 1 mi1aHupyemMble pe3yJbTaTbhl OCBOCHUS AUCHUILINHBI:

Heab: ¢dopmupoBaHue y  CTYIEHTOB HPEJICTABIEHUS O  CTPYKTYpHO-
(GYyHKIMOHAIBHON OpraHu3aliy KUBBIX CHUCTEM PA3HOr0 paHra Kak OCHOBBI MPUHSATHUS
PELICHUI B OTHOIIEHUH 0OBEKTOB KMBOU MPUPOJIBI U B MPOU3BOJCTBEHHBIX CUTYaIUSIX.

3anaun:

1) chopmupoBaTh MOHUMAaHUE CTPOEHUS, MHOTO0Opa3usi U OCOOEHHOCTEHN >KUBBIX
CUCTEM Pa3HOTO YPOBHS OpraHHU3alllU, 3aKOHOMEPHOCTEW MPOTEKaHUs OMOJIOTMYECKHUX
IIPOLIECCOB W SIBJICHUN B OKPYXKAIOUIEH Cpele, LIEJIOCTHOW HAaydyHOW KapTHHBI MUpA,
B3aMMOCBSI3U U B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUThb YMEHHUS ONPENEIATh >KUBbIE OOBEKTHI B MPHUPOAE; MPOBOIUTH
HAOJIIOIEHHUST 32 DKOCHUCTEMaMH ISl BBISIBIICHUSI €CTECTBEHHBIX U AHTPOMOTEHHBIX
M3MEHEHHI, UHTEPIPETUPOBAThH PE3YJIbTAThl HAOIIOICHU,

3) cdopmupoBaTh HaBBIKM  MPOBEACHHUS  MPOCTEUIINX  OUOJIOTHMYECKHUX
AKCIIEPUMEHTATBHBIX HCCIIEIOBAHUN C COONIIOICHHEM MpaBuil 0€30MacHOro oOparieHus
c 00beKTaMU U 000pYOBaHUEM;

4) pa3BUTh YMEHHMsI MCIOJB30BaTh MH(POPMAIMIO OMOJOTHYECKOTO XapakTepa U3
Pa3TUYHBIX UICTOYHUKOB;

5) chopMupoBaTh yMEHHs MPOTHO3UPOBATH MOCIEICTBUS CBOEH IESITEIBHOCTH TI0
OTHOIICHUIO K OKpYXalolleh cpene, COOCTBEHHOMY 3J0POBBIO; OOOCHOBBIBATH U
co0JIr01aTh MEPBI MPOGUIAKTUKH 3a00JICBAHUM.

6) copmupoBaTh MOHUMAHUE 3HAYUMOCTHU JOCTHKEHUI OMOJIOTMYECKOW HAyKH U
TEXHOJOTMH B NPAKTUYECKOM JEATEIbHOCTH YEJIOBEKAa, pPA3BUTUH COBPEMEHHBIX

METUITUHCKUX TEXHOJIOTUN U arpOOMOTEXHOIOTHIA.



1.2.2. [lnanupyemblie pe3yabTAThl OCBOCHHUS 001Ie00pa3oBaTebHONM JUCHUILIMHBI B c0oTBeTcTBUM ¢ PI'OC CIIO u Ha

ocHose ®PI'OC COO

Koa n
HauMeHOBaHHUE
(popmupyembIx
KOMIIeTeHIH i

HJ'laHl/lpyeMble pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

O6mue’

I[I/ICIII/II'[.]'[I/IH2\pHI)Ie2

OK 01. Beibupath
CHOCOOBI PELIeHUS
3amaq
npodeccCuoHaTbHOM
JESTeIbHOCTH
MPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

CamocrostenbHas GOPMYITUPOBKA U aKTyaIH3aIus IPOOIEMBI,
€e BCeCTOPOHHUH aHanu3; OmnpeneneHne Henn JIesaTeIbHOCTH,
3aa4a nmapaMeTpoOB U KPUTCPHUEB UX JOCTUKCHUS,

Buecenue KOPPEKTHUB B ACATCIIBHOCTB, OLICHKA COOTBCTCTBUMA

pe3ynbTaToB  I€JIAM,  OLIEHKa  pPUCKOB  MOCIEACTBHIMA
e TETHHOCTH
[ToctranoBka ® ¢opMynIupoBKa COOCTBEHHBIX 3a7ad B

06pa3OBaTeJ'IBHOI\/’I JACATCIIBHOCTH W XHU3HCHHBIX CUTYyalUsiIX;
AHanmu3 TOJNYYeHHBIX B XOJIE PEIICHUS 3a/la4d Pe3y/IbTaToB,
KPUTHYECKash OIEHKa HMX JIOCTOBEPHOCTH, MPOTHO3MPOBAHHE
M3MEHEHHI B HOBBIX YCIIOBUSX;

PazpaboTka mmaHa pemieHuss poOJIEeMBbI C y4ETOM aHaau3a
UMEIOIINUXCS MAaTePUATBHBIX U HEMaTePHATIbHBIX PECYypPCOB
OcyliecTBiieHUE  IIEJICHANPABICHHOTO TIOMCKAa IepeHoca
CPE/CTB U CIIOCOOOB JICHCTBUS B MPO()ECCHOHAIBHYIO CPEy;
YMeHHe TIepeHOCUTh 3HAaHUS B  IIO3HABATCIBHYID U
MPAKTUYECKYIO 00JIACTH KU3HEICATEIILHOCTH;
CamocrosiTenpbHOE OCYIIECTBIICHHE MO3HABATEILHOM
JEATEbHOCTh, BBISABICHHE TPOOJIEMBbI, IIOCTAaHOBKA U
dbopMynHpoBKa COOCTBEHHBIX 3amad B 00pa30BaTEIIbHOU
JeSITEIIPHOCTH Y )KU3HEHHBIX CUTYAIIUSX;

c¢(hOopMHUPOBAHHOCTH 3HAHWH O MECTE U POJIM OMOJIOTHH B CHCTEME
HAY4YHOT0 3HaHUS; (YHKIIMOHATHHON TPAMOTHOCTH YEJIOBEKa JIJIs
pEIICHHS )KU3HEHHBIX TTPOOIIeM;

cOPMHUPOBAHHOCTH ~ yYMEHHS  pAcKpbIBaTh  COJepIKaHHE
OCHOBOIIOJIATAlONIMX OWOJOTMYECKUX TEPMHHOB W TIOHSTHIA:
KW3Hb, KIeTKa, TKaHb, OpraH, OPraHW3M, BUJ, IOIYJISLHS,
sKocucTeMa, OnoreHos3, obnocdepa; mertadbonms3m (0OMeH BEIeCcTB
W TpeBpalieHHe »dHEPruM), TOMEOCTa3 (camMOperyssius),
O6uocuHTe3 Oenka, CTPYKTYpHash OpPTaHU3aIMsl JKUBBIX CHCTEM,
JIMCKPETHOCTB, CaMOperyJIsIus, CaMOBOCITPOHM3BEICHNE
(penponykuus), HACJEICTBEHHOCTD, H3MEHYNBOCTb,
9HEPro3aBUCHMOCTb, POCT U pa3BUTHE, YPOBHEBAs OpraHU3aIHs;

c(hOpMHUPOBaHHOCTH yMEHUs pacKkpbIBaTh coziepKaHue
OCHOBOITOJIATAIOMIMX ~ OWOJIOTHYECKMX TEOpPUHA ¥  THUIIOTE3:
KJIIETOYHOM, XPOMOCOMHOM, MYTAaIlMOHHOW, HBOJIOIMOHHOM,

MMPOUCXOKACHUS ) KU3HU U YCJIIOBCKA,

c(OpPMHUPOBAHHOCTh YMEHHS PACKPBIBATH OCHOBOIOJIATAIOIINE
Ouonornueckue 3akoHbl U 3akoHomepHoctu (I. Mennens, T.

! YKa3blBaOTCA IMYHOCTHBIE U meTanpeameTHble pesynbTaTthl 3 PrOC COO (B nocneaHen peaakumm ot 12.08.2022), popmupyembie obuieobpasoBaTesibHOM ANCUUNANHON

Z,U,MCLI,MI'IHMHaprIe (npeameTHble) pe3ynbTaThbl yKasbiBatoTcs B cootBeTcTBMM ¢ PFOC COO (B nocneaHel pegakumm ot 12.08.2022)




CamocTosTeIbHOE COCTaBJICHUE TJIaHA PELICHUS TPOOJIEMBI C
YYETOM UMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U
MIPEATNIOYTEHUH;

OreHka MpruOOPETEHHOTO OTIBITA;
OneHka HOBBIX CHTyallMld, BHECEHHE KOPPEKTHB B
JeATeIbHOCTbD, OIIEHKA COOTBETCTBHS PE3YIHTATOB LIEISIM

Moprana, H.. Basunosa, 3. I'ekkens, ®. Mrosnepa, K. bapa),
I'paHUIBI UX IPUMEHUMOCTHU K ) KUBBIM CUCTCMAM;

MPUOOPETEHHE ONBITA IPUMEHEHHSI OCHOBHBIX METO/IOB HAYYHOT'O
MO3HAHMSI, UCTIOJIB3YEMbIX B OMOIOTHH: HAOIIOICHUS U OMTMCAHUS
JKUBBIX CHCTEM, IIPOLECCOB U SIBJICHUM; OpraHu3aluu U
MPOBEACHUS OHMOJIOrMYECKOrO OKCIIEPUMEHTa, BBIABUKCHUS
TUIIOTE3, BBISIBJICHUS 3aBUCHMOCTH MEXKJy HCCIEAyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHS TIOJIyY€HHBIX  pPE3yJbTaTOB U
dbopMynMpOBaHUS BBIBOJIOB C HCIIOJIB30BAHUEM  HAyYHBIX
MOHSITUM, TEOPUI U 3aKOHOB;

Cq)OpMI/IpOBaHHOCTB YMEHUA BBIACIIATH CYIIECTBCHHBIC ITPU3HAKH
BUPYCOB, KJIETOK IIPOKAPUOT U DYKAPUOT, OJHOKIETOUHBIX H
MHOT'OKJICTOYHBIX OpraHrn3MoB, BUI0B, 61/IOFGOH€HO3OB n
9KOCHCTEM; OCOOCHHOCTH TIPOIIECCOB OOMEHa BEIIECTB M
NpEeBpaIeHHs YHEPTUH B KJIETKE, POTOCHHTE3a, MIIACTUIYECKOr0 1
JHEPreTH4Yeckoro OoOMEHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIUTOZOTBOPEHUSI, Pa3BUTHS U Pa3MHOXEHHUS, MHHBHIyaIbHOTO
pa3BUTHs opraHu3Ma (OHTOTeHe3a), OOPHOBI 3a CYIIECTBOBAHUE,
€CTECTBEHHOTO 0TOOpa, BHI000Pa30BaHMUS, TPUCIIOCOOIICHHOCTH
OpPraHu3MoOB K cpelae OOWTaHus, BIMSHHUA KOMIIOHEHTOB
9KOCHCTEM, AHTPOIIOIEHHBIX W3MEHEHUN B 3KOCHUCTEMAax CBOEU
MECTHOCTH, KPYrOBOPOTa BEILIECTB M NPEBPAIICHUE SHEPTrUH B
ounocdepe;

c(hOPMUPOBAHHOCTh YMEHHS pemaTh OWOJOTHYECKUE 3aaauu,
COCTaBJIATh I'CHOTUITMYECKUE CXEMbI CKPCIMBAHUS JJIsI PAa3HBIX
TUIIOB HACJICJIOBAHMs TMPH3HAKOB Yy OPraHU3MOB, COCTaBIISAThH
CXeMBbI TIEPeHOCA BEIIECTB M JHEPrHMUM B JKOcUCTeMax (Ieru
NUTaHHS, TUIICBbIC CETH);

OK 02.
Hcnonn3oBarh
COBPEMEHHbBIE
CpeJiCTBa MOUCKA,

Bnagenue HaBeIkamMu MOJIYyYCHUA I/IH(l)OpMaI_II/II/I N3 UICTOYHHUKOB
Pa3HbIX THUIIOB, CaMOCTOATCIBHOC OCYHICCTBJICHUC IIOUCKA,
dHaJIn34, CHCTCMATU3allUhd U HUHTCPHPCTALUU I/IH(I)OpMaI_II/II/I
Pa3JIMIHBIX BUAOB U (I)OpM MMPCACTABJICHUA,

c(OpMHPOBAHHOCTH YMEHUH KPUTHUYECKU OLIEHUBATh
uH(pOpMAIMI0 OHOJIIOTMYECKOT0 COAEP)KAHUSA, BKIIIOYAIOLIYIO
NICEBJOHAYYHbIE 3HAHMS M3 PA3JIMYHBIX MCTOYHUKOB (CpelcTBa
MaccoBOM MH(OpPMalMK, HAYYHO-NIONYJSPHBIE MaTepHalbl);




aHamM3a u
MHTEPIpETaNN
uHpOpMAIUU U
MH(POPMAIMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 327144
npodeccnoHaIbHO N
JEATEbHOCTH

Co3nmaHue TEKCTOB B pa3iMyHbIX (opMaTax C y4eToM
Ha3HA4YeHUS HWHPOPMALMU M LEJICBOH ayAUTOPUH, BBIOOD
ONTUMAIILHOU ()OPMBI IPEACTABICHUS M BU3YaJIU3aIH;

Hcnons3zoBanue CPEICTB MH(POPMALIMOHHBIX "
KOMMYHUKAIIMOHHBIX TEXHOJOTHI B PEHICHUN KOTHUTHUBHBIX,
KOMMYHUKAaTHBHBIX M OPraHM3allMOHHBIX  3a1ad  C
COOII0ICHIEM TpeOoBaHU SPrOHOMHUKH, TEXHUKHU
0€30IaCHOCTH, THTHEHBI, PecypcoCOepeeHHs, TMPABOBBIX H
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHOW O€301MacHOCTH

WHTEPIPETHUPOBATH ITHYECKHE ACIIEKTHI COBPEMEHHBIX
HCCIENOBAHMI B  OWOJOTMH, MeAWIMHE, OWOTEXHOJOINH;
paccMaTpuBaTh  TVIOOAIBHBIC  JKOJOTMUYECKHE  IPOOJIEMBI
COBpPEMEHHOCTH, (OPMHpPOBATH 110 OTHOIICHUIO K HUM
COOCTBEHHYIO MTO3UIIHIO;

c(hopMHUPOBAHHOCTh yMEeHUM co3/1aBaThb CcOOCTBEHHBIE

NUCbMEHHBIE U YCTHBIE COOOIIEHHUS HAa OCHOBE OMOJIOTMYECKOil
uHpOpPMAIMM M3  HECKOJIbKUX  MCTOYHHUKOB,  I'PaMOTHO
MCIIOJIh30BATh MOHSITHIHBIN armapar OMOJIOTHH.

OK 04. DddexruHO

B3aMOJEHCTBOBAThL
u paboTtarth B
KOJIJICKTUBE u
KOMaHJIe

Oco3HaHWE IIEHHOCTH HAyYHOUW JeATEeIbHOCTH, TOTOBHOCTH
OCYIIIECTBIISTh MPOEKTHYIO u HCCJIEIOBATENbCKYIO
NESTETFHOCTh MHANBUYATHHO U B TPYIIIIE;

Brnanenne BumamMu AESITENBHOCTH TIO TIOJYYEHHIO HOBOTO
3HAHUS, €T0 UHTEPIPETALNH, TPEOOPA30BAHUIO U IPUMEHECHUIO
B Pa3JMYHBIX Y4eOHBIX CUTYAIUSAX, B TOM YHUCIIE IPU CO3TaHUU
y4eOHBIX U COLUATBbHBIX TPOEKTOB;

[ToHumMaHne W MCHOJIB30BaHUE MPEUMYIIECTB KOMaHIHOW U
WHIUBUIYaIbHOU pabOTHI;

Bo160op TemMaTHKU M METOJIOB COBMECTHBIX JEHCTBHI C ydeTOM
oOLIMX MHTEPECOB M BO3MOXKHOCTEH KaXJ0ro 4ieHa
KOJUIEKTHBA;

[IpunsaTHE 1ENTU COBMECTHOW NESATENbHOCTH, OpraHu3alus U
KOOpJIUHAIMS JICHCTBUI MO €€ JOCTHKEHHUIO: COCTaBJICHHE
IJlaHa JCHCTBUM, pacupesiesieHue poJied ¢ y4eTOM MHEHHM
YYaCTHUKOB OOCYXKCHHE PE3yIbTaTOB COBMECTHOU pabOTHI;
OueHka KauecTBa CBOEro BKJIaJa M KaXJOr0 Y4YacTHHUKA
KOMaH/Ibl B OOIIHI1 pe3yapTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

[IpemyioxkeHnne HOBBIX MPOEKTOB, OLEHKA WAECH C IMO3HINHU
HOBU3HBI, OPUTMHATILHOCTH, MPAKTHYECKON 3HAUMMOCTH;

KoopnunupoBanue u BBINOJHEHHE pPabOTHI B  YCIOBUSX
peanbHOro, BUPTYaAJIbHOTO u KOMOMHHUPOBAHHOTO
B3aMMOJICICTBUSA

MPUOOPETEHHE ONBITA TPUMEHEHHSI OCHOBHBIX METOJIOB HAYYHOT'O
MTO3HAHMSI, UCTIOTIB3YEMbIX B OMOJIOTHH: HAOIIOICHUS W OTTMCAHUS
KUBBIX CHCTEM, TIPOIECCOB W ABJIEHWUW; OpraHU3aluu |
MPOBEACHUS OHMOJIOTMYECKOTO OKCIIEPUMEHTa, BBIIBUKCHHUS
TUTIOTE3, BBISBICHUS 3aBUCUMOCTH MEXIY HCCIEAYEMbIMU
BEJIMYMHAMHU, OOBSICHEHUS TIIONYy4EHHBIX  pPE3yJbTaTOB U
dbopMyTMpOBaHUS BBIBOJJOB C  HCIIOJB30BAHWEM HAyIHBIX
TTOHATHI, TEOPUN U 3aKOHOB;




OK 07.
ConelicTBOBATH
COXpaHEHHIO
OKpYy’Karolen
cpensl,
pecypcocOepexeHu
10, IPUMCHSITh
3HaHUs 00
W3MCHCHHUH KIIMMATa,
TIPUHITATIBI
OEepeKITUBOTO
TIPOU3BO/JICTBA,

3¢ deKTUBHO
JIEMCTBOBATH B
Ype3BbIYAHBIX
CUTYaITUSIX

ChopMUPOBaHHOCTh JKOJOTMYECKON KYJIbTYPHI, HOHUMaHHE
BIIMSIHUS COLIMAIBHO-OKOHOMUYECKUX ITPOLIECCOB HA COCTOSIHUE
MPUPOJHONH M COIMAIBHON Cpenbl, OCO3HAHHE TII00AILHOTO
XapakTepa 3KOJOTHYECKUX IpodIieM;

[InanupoBaHue M OCYLIECTBICHHUE NCHUCTBUHA B OKPYXKarolen
Cpele Ha OCHOBE 3HAHWA LEJIed YCTOMYMBOIO DPa3BUTHS
YeJI0BEYECTBaA;
AKTHBHOE  HEIpUsATHE
OKpYKarollen cpere;
YMeHue NnporHo3upoBaTh HEOJATONPUSITHBIE 3KOJIOTMUYECKHE
MIOCJIEACTBUSA NPEAIPUHUMAEMBIX JIEHCTBUM, NPEIO0TBpALIaTh
UX;
Pacmupenue
HaIlpaBJIEHHOCTH

JICUCTBUNA, TMPHUHOCSIIUX  Bpen

OITbITa JACATCIIBHOCTH 9KOJIOTHYECKOM

c(OpMHPOBAHHOCTh YMEHHSI IIPUMEHSTH ITOJTYYCHHBIC 3HAHUS IS
OOBSICHEHHsSI OWOJIOTUYECKUX TIPOLIECCOB W  SIBJICHUH, ISt
NPUHATHS TPAKTUYECKUX PELICHUH B IMOBCEJHEBHOW KH3HH C
1eNbI0 oOecriedeHnsi 0€30MacHOCTH CBOETO 3J10POBbS U 3/10POBBS
OKpY)KAIOIIUX JIOACH, COOMIOACHHS 30POBOro oOpasa >KHU3HH,
HOPM I'PaMOTHOTO MOBEJICHUSI B OKPY>Kalolllel IPUPOIHON Cpeie;
MOHUMAaHHUE HEOOXOAMMOCTH  HCIIOJIb30BAHUSI  JIOCTHIKCHUHN
COBpEMEHHOW OMOJOTHH M OMOTEXHOJOTUH YIS paliOHAIHHOTO
MPUPOJIONIOIb30BaHUS;




2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJILHOM

JUCHUATNIUHBI

2.1. O0bemM TUCHMILVIMHBI U BUABI y4eOHOUH padoThI

Bua yueoHoii paGoTbl

O0beM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 72

B T.4.

OcHoOBHOe coep:KaHue 72

B T. 4.:

TEOpPETHYECKOE 00yUeHNe 41
B T.4. MPOECCHOHATHHO-OPUEHTHPOBAHHOE COIePKaHUE 2

MPAKTUIECKHUE 3aHATHS 19
B T.4. MPO(HeCCHOHATFHO-OPUEHTHPOBAHHOE COJICPIKaHUE 8

nabopaTopHbIe 3aHATUS 4
B T.4. MPOECCUOHATHHO-OPUECHTHPOBAHHOE COICP)KaHUE 2

KoutpoJabHas pa6ora 6

IIpome:kyTouHas aTTecTanus (3a4eT) 2




2.2. TemaTu4eckuii JIaH U COAEePKAHUE JUCUMILIMHBI

ara
HaumenoBanue Coaepikanue yueOHOro MaTepuajia (0CHOBHOe U podeccCHOHATbHO-OPHMEHTHPOBAHHOE), O0bem le()[Be)IeH dopmupyemble
pa3iesioB U TeM JadopaTopHble H NPAKTHYeCKHe 3aHATHSA, IPUKJIAJTHON MOAYJ/Ib (IPH HAJIMYMH) 4acoB s KOMMETEeHI[HH
1 2 3 4

Paznea 1. Kierka — cTpyKTYpHO-(pYHKIMOHAJIbHASI ANHULA KHBOT'0 20
Tema 1.1. OcHoOBHOE coep:KaHue 3 OK 2
BuoJiorus kak Teoperuyeckoe odyueHue: 3
nayka. O61mast || CoppemeHHbIe OTpaciu GHOIOTMYECKHX 3HaHMil. CBA3b GHOJOTHH C IPYTHMH HAyKaMU: GHOXIMUSL,
XapaKTePUCTUK | Grodusuka, OnoHNKa, reHoreorpadus u ap. Posb u mecto 6nosioruu B popMHUpoBaHUHN COBPEMEHHOMN
a JKU3HU Hay4YHOU KapTHHBI MUpa.

2.YpoBHH OpraHmu3aIuu xuBoi matepun. OO0Ias XapaKTepUCTHUKA )KU3HU, CBONCTBA KUBBIX CHUCTEM. 1

1

3. XUMUYECKUH COCTaB KIIETOK.
Tema 1.2. OcHOBHOE co/lep:KaHue 5 OK-1
CtpykTypHO- Teopernueckoe o0yueHue: 3 OK -2
¢ynkuuonaabH | 1.Knerounas teopus (T. [lIBanu, M. Illneiinen, P. Bupxos). OCHOBHBIE MOJIOKEHHS COBPEMEHHOM 1 OK-4
ast Opra’Hu3anMsl | KJIETOYHOU TeopuH. TUIBI KJIETOYHON OpraHu3alun: MPOKAPUOTHYECKUI U DYKapUOTUUYECKUH.
KJIETOK OAHOKIIETOUHBIE U MHOTOKJIETOUHbIE OpraHu3Mbl. CTpoeHHE TPOKAPUOTUYECKOM KIIETKH. 1

2.CTtpoeHue 3yKapuOTUYECKOUN KIETKH.

3.Heknerounsie hopMbl )KU3HU (BUPYCHI, OaKTEprOdars). 1

JlabopaTopHbIe 3aHATHA: 2

[IproOpereHue omnbITa MPUMEHEHHUSI TEXHUKH MUKPOCKOITUPOBAHUS MIPU BHITIOJTHEHUH

71a00paTOPHBIX pabOT:

JlaGopaTopHas

1. Jlaboparopnas pabota «CTpoeHue KIeTKHU (pacTeHus, )KUBOTHBIE, TPUOBI) U KIIETOUHBIE
BKIJIIOUEHUS (Kpaxmall, KaApOTUHOU/IBI, XJIOPOIUIACTHI, XPOMOTLIACTHI)»

[ToaroToBKa MUKpOTIpENapaToB, HAOIIOACHNE C TOMOIILI0 MUKPOCKOIIA, BBISIBICHUE PAa3IAYHiA

MEXAY U3y4aeMbIMH 00beKTaMHu, (POPMYIHPOBAHUE BHIBOJOB

IIpakTnyeckune 3aHATHA: 2




BupycHbie u 6akrepuanbHbie 3a001eBanus. OOIIre TPUHIUITBI UCIIOJIB30BAHUS JIEKAPCTBEHHBIX 2

BeniectB. OcOOEHHOCTH MPUMEHEHUS! aHTUOMOTUKOB. [IpesicTaBienue yeTHBIX cooOMmeHuit ¢

IIpEe3CHTALMEH.
Tema 1.3. OcHoBHOE coep:kaHue 5 OK-1
CTpyKTypHO- Teoperuveckoe od0yueHue: 3 OK -2
¢yHkuMoHaibH | 1 XpomocomHas Teopust T. Moprana. CTpoeHre XpoMOcoM. XPOMOCOMHEIH Ha00p KIIETOK, 1
ble (hakTOpBI TOMOJIOTMYHBIE U HErOMOJIOTHYHBIE XPOMOCOMBI, FAIUIOUIHBIN U TUIIIIOUIHBINA HA0OD.
HacaencTBeHHOC | 2 Hyknennossle kuciotel: JJHK, PHK Haxoxaenue B kineTke, ux cTpoeHue U (QyHKIIUH.
T™H MatpuryHble IPOLECCH] B KJIETKE: PeIUIMKalus, OMOCHHTE3 OelKa, pernaparus. . 1

3.I'eHeTHueckuii KO U €r0 CBOMCTBA. 1

I[IpakTHYecKkue 3aHATHS: 2

Pemenue 3a1auy Ha onpeesieHre Nocae0BaTeIbHOCTH HYKI€OTHI0B, aMUHOKHUCIIOT B HOPME U B

cilydae U3MEHEHHUs Moclie1oBaTeIbHOCTH HyKiIeoTu 108 JJHK.
Tema 1.4. OcHOBHOE coJepKaHHe 3 OK-2
OOmen BemectB | TeopeTnyeckoe o0yuenme: 3
u npeppamenue | | Jlonstre MeTaboIu3M. ACCUMUIISALINS U TUCCUMUIISAIINAS — IBE CTOPOHBI METab0IM3Ma. 1
JHEpruu B 2.Tumnbl o6MeHa BelecTB: aBTOTPO(HBIN U reTepoTpopHBIN, a3pOOHBINA U aHA3POOHBIH. 1
KJIeTKe 3.Ilnactuueckuit ooMeH. doTocunTe3. XEMOCHHTES. 1
Tema 1.5. OcHOBHOE cojlep:KaHue 2 OK-2
Ku3HeHHBIH Teoperuyeckoe odyueHue: 2 OK-4
IHMKJI KJIETKH. 1.Knerounslii iukI, ero nepuoisl. MUTO3, €ro CTaiuu U MPOUCXOASIIUE TPOLIECCHI. 1
Muro3. Meiio3 buonornueckoe 3HaueHNE MUTO3A.

2.Meiio3 u ero craauu. [loBenenue xpomocom B Meiio3e. Kpoccunrosep. buonornueckuii cMpicit

Meno3a. !
KonTtpoabHnasn MoJieKkynspHbIi YpOBEHb OpTraHU3AIUH KUBOTO 2
padora
Pa3nen 2. Ctpoenue u GyHKIUM OPpraHu3Ma 19
Tema 2.1. OcHoBHOE coepxaHue 1 OK -2
Crpoenne Teopernyeckoe o0yuenue: 1 OK-4
opraHusma 1.MHOroK1eTOYHbIE OpraHu3Mbl. B3aMMOCBSI3b OPraHOB U CUCTEMBI OPraHOB B MHOTOKJIETOUHOM 1

OpraHu3me. I'omeocras OopraHusma M €ro noAACprkaHrue B MMpOUCCCC KUBHCACATCIIbHOCTH.




Tema 2.2. OcHoBHOeE colep:xaHue 3 OK -2
DopMbI Teopernyeckoe o0yueHue: 3
Pa3MHOKCHUHA 1.dopMbl pa3MHOKEHUSI Opranu3MoB. becnosioe 1 nonoBoe pazMHokeHue. Buasl 6ecrionoro 1
OpraHusMoB pa3MHoO)keHus. [1o10BOE pa3MHOKEHHE.

2.I'ametorenes y UBOTHBIX. CriepMaToreHe3 U 0OTeHes. 1

3.Ctpoenue MoyioBbIX KIeTOK. OII0J0TBOPCHHE. 1
Tema 2.3. OcHoBHoOe coepkaHue 2 OK-2
OHnrorenes Teoperuyeckoe odyueHue: 1 OK-4
pacTeHui, 1.MlumuBuyanbHOE pa3BUTHE OPTaHU3MOB. DMOpHOreHes U ero craauu. IloctamOpruoHanbHbIi 1
KUBOTHBIX 1 nepuo. CTaiuu NoCTAIMOPHOHAIBHOTO PAa3BUTHS Y KUBOTHBIX U YEJIOBEKA.
1eJI0BCKa 2.Ilpsimoe u HenpsiMoe pa3BuThe. bronornyeckoe crapenue u cMepTh. OHTOTCHE3 PACTECHHA. 1
Tema 2.4. OcHoBHOE coep:KaHue 5 OK -2
3akonomepHocT | Teopernueckoe odyueHmue: 3 OK -4
U HACJE€A0BAHMA | | OCHOBHBIE MOHATHS M'€HETUKU. 3aKOHOMEPHOCTH 00pa30oBaHMs raMerT. 1

2.3akonbl I'. Menaenst (MOHOTHOPUIHOE U MOJUTHOPHUIHOE CKpelliBaHue). BzanMmoaeiicTeue

TeHOB. 2

IIpakTHYecKkue 3aHATHSA: 2

Pemrenue 3agau Ha onpeeneHne BEPOSITHOCTH BOSHUKHOBEHHUSI HACIEACTBEHHBIX PU3HAKOB IIPU

MOHO-, IU-, OJUTUOPUTHOM U aHATTU3UPYIOLIEM CKPEIIUBAHUH, COCTABIICHHE T€HOTUITNYECKUX

CXEM CKpEeIMBaHUs
Tema 2.5. OcHOBHOE cojlep:KaHue 4 OK-1
Cuemniennoe Teopernueckoe o0yueHue: 2 OK -2
HacJIeI0BaHHUE 1.3akonbl T. Moprana. CuenyieHHOE Hacjae0BaHUE T'€HOB, HAPYIIEHUE CUEIIICHUS. 1
IIPU3HAKOB 2.HacnemoBaHue MPU3HAKOB, CICTICHHBIX C ITOJIOM 1

IIpakTHYeckue 3aHATHSA: 2

Pewienue 3agau Ha onpeneneHne BEPOSITHOCTY BOSHUKHOBEHHUSI HACIEACTBEHHBIX PU3HAKOB IIPU

CLICTUIEHHOM HACJIEI0BaHUH, COCTABICHUE TEHOTUITMUECKHUX CXEM CKPELIMBAHUS
Tema 2.6. OcHoBHOE coaepkaHue 4 OK-1
3axonomepHocT | TeopeTuueckoe o0ydeHue: 2 OK-2
u 1.13MeHUNBOCTD NPU3HAKOB. BHUIbI N3MEHUMBOCTH: HACIIEICTBEHHAs M HEHACJIEICTBEHHAsA. 3aKOH 1 OK-4
HU3MEHINBOCTH TOMOJIOTUYECKHUX PSAIOB B HACIIEICTBEHHON N3MEHYMBOCTHU (H./. BaBwiioB).

MYTaLII/IOHHaﬂ TCOpHUA UBMCHUYNBOCTH. Buasr MYTaL[I/Iﬁ 1 NPpUYUHBI UX BO3BHUKHOBCHUS.




2.Kapuortun uenoseka. HacnencrsenHsie 3a001eBaHus YeIoBeKa. | eHHbIE 1 XpPOMOCOMHBIE

0ome3Hu YyenoBeka. bose3nu ¢ HacIeICTBEHHOM MPeIpacioioKeHHOCThI0. 3HAaYeHNE METUIIMHCKON 1

TCHETHKH B TIPEJOTBPAIICHUH U JICUCHUH TCHETUUCCKUX 3a00JIEBAHUN YEIIOBEKA

IIpakTHYecKkue 3aHATHS: 2

Pemrenne 3aa4 Ha onpeieneHUe TUIIA MyTalliy [IpY IIepe1ade HaClIeACTBEHHBIX IPU3HAKOB,

COCTaBJICHUE TEHOTUIIMYECKUX CXEM CKpPEUIMBaHUSA
KonTpoabHnasn 2

CrpoeHre U GyHKIIUN OpraHu3Ma
pabora
Paznen 3. Teopus 3Bo1I0IIUM 5
Tema 3.1. OcHoBHOE coep:kaHue 2 OK -2
Hcropus Teopernueckoe o0yueHue: 2 OK-4
IBOJIIOUMOHHOrO | | Tlepssie sBomtonronHbie KoHIEenu (JK.b. Jlamapk, XK.JI. Broddon). DBomonmonnas teopus Y. 1
y4eHus. JapBuHa. CHHTETHYECKAs! TEOPUS SBOIIOLNN U €€ OCHOBHBIE ITOJIOKEHUS.
MuxposBoironn | 2 Mukpossomonus. Ilomynsius Kak 7IeMeHTapHas eIHHHIA YBOTIONNK. | eHeTHUeCKHe OCHOBBI
s ABOJIIONMH. DiileMeHTapHbIe (haKTOpbI 3BOJOLNU. EcTecTBeHHBIN 0TOOp — HampaBistomuil pakrop 1

sBosmonK. BuyioobpazoBanue kak pe3yabTaT MUKPOIBOJIIOIHH.
Tema 3.2. OcHOBHOE co/lep:KaHue 2 OK -2
Maxpossoaonu | Teoperuueckoe o0yyeHuHe: 2 OK-4
s, 1.MakposBostonusi. Dopmel 1 0cHOBHBIE HarpaByieHus MakposBostonnn (A.H. Ceseprios). [lytu 1
Bo3HukHOBeHHE | jocTuzkeHHs Guosoruyeckoro nporpecca. CoxpaHneHue 6MOpa3HOOOpas3us Ha 3eMile.
U pasBuTue 2.I'unore3bl U TEOpUK BOZHUKHOBEHUS XKU3HU Ha 3emiie. [losBieHne nepBbix KIETOK U X
’KU3HH Ha 3eMule | Hpomonus. [TpokapuoTsl U sykapuoThl. [IporicxokaeHre MHOTOKIETOUYHBIX OPraHU3MOB. 1

Bo3HUKHOBEHME OCHOBHBIX LIAPCTB 3YKAPHOT.
Tema 3.3. OcHOBHOE cojlep:KaHue 1 OK-2
Hponcxoxnenne | Teoperuueckoe o0ydyeHue: 1 OK-4
Y€JI0BEKA — 1.AHTponoJiorus — Hayka o 4esoBeke. CUCTEMAaTUUYECKOE TOJI0KEHHE uenoBeka. CXOACTBO U 1
aHTpoNorenes OTJIMYMS YEJIOBEKA C )KMBOTHBIMU. OCHOBHBIE CTa/IMU aHTPOIIOre€HE3a. DBOJIIOIUS COBPEMEHHOTO

yesnoBeka. YenoBeueckue pachl M UX €IMHCTBO. BpeMs U nmyTH pacceneHus 4enoBeKa M0 MIaHETe.

[IpucrnocobaeHHOCTh YeTOBeKa K Pa3HbIM YCIOBHSIM CPEIbI.
Pasnen 4. Dxouorus 15
Tema 4.1. OcHoBHOe conep:xaHue 2 OK-1
Ixosornvyeckne | Teopernueckoe odydeHnue: 2 OK-2




¢akropsbl 1.Cpenpl oOuTaHMs OPraHU3MOB: BOHAS, HA36MHO-BO3/IyIITHASI, [IOYBCHHAS, 1 OK-7
Cpebl KU3HH BHyTpHOpranu3MeHHasi. DU3nKo-XuMHUYECKUEe 0COOCHHOCTH CPell OOMTaHHsI OPraHU3MOB.

[TpucniocobaeHns OpraHu3MoOB K JKU3HU B pa3HBIX Cpeaax.

2. llonsarue sxonornyeckoro ¢axropa. Kinaccupukamms skonornyeckux dakropos. [Ipasuiio 1

muanmyma 1O, JIubuxa. 3akon TonepantHoctu B. lllendopna.
Tema 4.2. OcHoBHOE coep:kaHue 4 OK-1
Honmyasinus, Teopernueckoe o0yueHnue: 2 OK-2
coo01ecTBa, 1.9konoruueckasi XapakTepUCTHKA BUIA U MOMYJIAINN. DKOJIOTHYECKas HHIA BUJIA. 1 OK -7
IKOCHUCTEMBbI DKOJIOTHYECKHE XapaKTePUCTUKU momyIsiiii. Coo01ecTBa U SKOCUCTEMBI. bHOTIeHO3 U eTo

cTpykTypa. CBSA3M MEX Iy OpraHu3MaMu B OMOIIEHO3E. 1

2.CTpyKTypHBIE KOMIIOHCHTHI 3KOCHCTEMBI: TTPOTYIIEHTHI, KOHCYMEHTBI, peAyIeHTh. KpyroBopot

BEIIECTB U IMIOTOK PHEPTUU B dKOCcHCcTeMe. Tpodudeckie ypoBHH.

IpakTHyecKue 3aHATHS: 2

Tpoduueckue nenu u cetu. OCHOBHbBIE TIOKa3aTeNM IKOCHCTeMBI. briomacca 1 nmpoaykuus.

DKoJIOTHYECKHEe TUPAMUJIbI YKces, OMoMacchl i dHepruu. [IpaBuiio mupaMuIbl SHEPTHH.

Pemenue MPAKTUKO-OPUCHTUPOBAHHBIX PACUCTHBIX 3aﬂaHHﬁ I10 MEPEHOCY BEIICCTBA U SOHEPI'UU B

9KOCHCTEMaX C COCTaBIICHHNE TPOPHIESCKUX IIeTIeH U MUpaMu]l OMOMACCHI U SHEPTHH
Tema 4.3. OcHOBHOE co/lep:KaHue 1 OK-1
buocdepa - Teopernueckoe o0yueHue: 1 OK -2
riiodaabHast 1.buocdepa — xuBas o6os10uka 3emnn. Pazsurue npeacrasiennii o 6uocdepe B Tpyaax B.1. 1 OK -7
JKoJIorn4ecKkast | Bepuasnckoro. O6mactu 6rnocdepbl U ee KOMIOHEHTHI. JKnuBoe BemecTBo OMocdepbl U ero (yHKIIUH.
cucreMa 3aKOHOMEPHOCTH CylecTBOBaHUs Orocdepbl. OcodeHHOCTH Orocdephl Kak riaodaabpHOM

sKocucTeMbl. JluHamuueckoe paBHoBecue B orochepe. KpyroBopoTsl BeriecTs u

OMOreoXMMHYECKHUe HUKIBL. ['100anbHbIe 3KOJIOTHYECKHE TPOOIEMbI COBPEMEHHOCTH
Tema 4.4. OcHoBHOE cojlep:KaHue 3 OK-1
Bausinue Teopernueckoe o0yueHue: 1 OK-2
AHTPOMOTE€HHBIX | | AHTpOMOTeHHbIE BO3ACUCTBUA HA Onocdepy. 3arps3HeHus KaK BU aHTPOMIOTEHHOTO 1 OK-4
¢axTopos Ha BO3JICHCTBUS. AHTPOTIOTeHHbIE BO3AeHCTBUA HA aTMOochepy. Bo3aeiicTBus Ha runpocdepy. OK-7
ouocepy BozneiictBus Ha muTocdepy AHTPONIOTEHHBIE BO3IHCTBUS HA OMOTHYECKHE COOOIIECTBA. 1K-1.1

[1K-1.6

IIpakTnyeckune 3aHATHA: 2

[IpakTuaeckoe 3anaTue «OTXObI IPOU3BOJICTBAY

*B Tom uHciie npodeccHOHATIHLHO-OPHEHTHPOBAHHOE CO/Iep:KaHHe MPAKTHYECKOr0 3aHATHS 2




[Ipaktuyeckoe 3ansaTHe «OTX0ABI MPOU3BOACTBa». Ha ocHOBe (heepanbHOro K1acCu(pUKAIIMOHHOTO
KaTaJlora OTXOJ0B OIIPENENATh KIacC ONaCHOCTH OTXO/I0B;

Tema 4.5. OcHoBHOE coep:xaHue 4 OK -2
Bausinue Teopernueckoe o0yueHue: 2 OK-4
COMAJTBLHO- 1.3mopoBbe 1 ero cocrapisitomue. GakTOpsbl, MOJOKUTEIHHO U OTPUILIATEIILHO BIUSIONINE HA OK -7
IKOJIOTHYECKUX | opraHusM yesoBeka. [IpobiieMa TEXHOT€HHBIX BO3AEHCTBUN Ha 3/10pOBbE YEJIOBEKA 1 IK-1.1
(pakTopos Ha (37eKTpOMAarHUTHbIE TOJIs, OBITOBAsE XUMHUSI, N30BITOUHBIE IIYMbI, paJualys U T.11.). I1K-1.6
3/10pOBbE 2. Anantanus opraHu3zMa 4yenoBeka K (hakropaM okpyxaromien cpenbl. [IpuHuns! GopMupoBanus
yeJIoBeKa 30poBhecOeperaroniero nopeneHus. Gu3nueckas akTHBHOCTD U 3710pOBbe. bruoxumuueckue 1

aCIIeKThI PaIlMOHAILHOTO TUTAHUSI.

JlabopaTopHble 3aHATHSA: 2

JlabopaTopHast paboTa Ha BEIOOD:

1. JlaGoparopnas paboTa «YMCTBeHHast pab0TOCIOCOOHOCTH)

OBnageHne METoJaMH OTIPEJICIICHHS TIOKa3aTesell YMCTBEHHOM paboTOCIIOCOOHOCTH, OOBICHEHHE

MOJTyYCHHBIX Pe3yJIbTaToOB U (OPMYIMPOBAHUE BBHIBOJIOB (ITMCEMEHHO) C MCIIOJIb30BaHNEM HAaYIHBIX

MIOHATHN, TEOPUN U 3aKOHOB

2. JlabopatopHas paborta «BnusHue abnoTrndeckux (pakTOpoB Ha YEJIOBEKA (HU3KHUE M BHICOKHE
TEMITEpaTypHhI)»

N3ydyeHne MexaHU3MOB aJlanTallii OpraHu3Ma 4eJoBeKa K HU3KUM U BHICOKUM TeMIiepaTypam U

00BSICHCHHE MOJTYYEHHBIX PE3YIHTATOB U (POPMYJIMPOBAHKE BHIBOJIOB (ITMCHMEHHO) C

HCIOJIb30BAHNEM HAYYHBIX IMOHSATUH, TEOPUN U 3aKOHOB

*B Tom 4ucie npodeccuoHAJIbHO-OPUEHTHPOBAHHOE CO/IePsKAHUE JIA00PATOPHOIO 3aHATUSA 2

B kauecTBe TpUrrepoB CHIKAIOIINX PA0OTOCIIOCOOHOCTH HCIOIb30BaTh YCIOBUS OCYILIECTBICHUS

npodeccuoHaIbHOM IeATENbHOCTH: IIIyM, TeMIIepaTypa, pundeckas Harpy3ka u T.J
KoutpoabHas 2

TeopeTnueckne acrekThl SKOJIOTHH
padora
MpodeccmoHanbHO-OpUEeHTUPOBAHHOE coAeprKaHue (coaeprKaHue NPUKNAAHOIo moayns)
Pasznen 5. Buojiorus B :KN3HHA 8 OK-1
Tema 5.1. OcHoBHOE coepxaHue 4 OK -2
buorexHonorun | Teopernueckoe cogepKanue: 2 OK-4
B JKM3HH 1.broTexHonOrys Kak Hayka u mpou3BoACTBO. OCHOBHBIE HAIIPABIICHUS COBPEMEHHOM 1 IK-1.1
Kaaoro ouoTtexHoysioruu. Meroasl 0MotTexHoJIorui. OOBEKTHI OMOTEXHOIOTUH. DTHKA OMOTEXHOIOTHUECKUX 1IK-1.6

1 T'CHCTUYCCKHUX SKCIICPUMCHTOB.




2.IlpaBuna moucka u aHaau3a OMOIKOJIOTHIECKOH HH(POPMALIUU U3 PA3TMYHBIX HCTOYHUKOB

(HayuHast 1 yueOHO-Hay4YHast TUTEpaATypa, CPEICTBA MaccoBOi nH(popmaruu, cetb IHTepHET U 1
JpYTHE).
IIpakTnuyeckune 3aHATHSA: 2
Keiicbl Ha aHanu3 nHGOPMALMU O HAYYHBIX JOCTUKEHUSAX B 00JIACTH M'€HETUYECKUX TEXHOJIOTUH, 2
KJIETOYHOW MH)KEHEPHUH, TUIIEBBIX OMOTEXHOJIOTHI. 3aluTa Kelica: peICTaBIeHUE PE3yJIbTaTOB
pelIeHus KeMcoB (BBICTYIIJICHUE C ITPE3EHTAINEH )
*B Tom uncie npodeccHOHATBLHO-OPHEHTHPOBAHHOE CO/lep:KaHHe MPAKTHYECKOr0 3aHATHSA 2
NupopmanrioHHble CUCTEMBI B OMOTEXHOJIOTHH.
Tema 5.2. BUOTEXHOI0TUM U TEXHUYECKHE CHCTEMbI 3
Tema 5.2. OcHoOBHOE coep:KaHue 3 OK-1
buorexnoioruu | [Ipakruueckue 3aHATHS: 3 OK -2
W TEXHUHMECKUE | PyspyTiie GUOTEXHOJIOTHI C IPUMEHEHNEM TEXHHYECKUX CUCTEM (OMOMHKEHEPHS, 2 OK -4
CHCTEMBI o6uonHpopmaTrka, OMOHUKA) U UX MPUMEHEHHUE B )KU3HU YEJIOBEKa, MOMCK U aHAIU3 HH(POPMAaLUH IIK-1.1
U3 Pa3IMYHBIX UCTOYHHMKOB (HayuHas M ydeOHO-HAaydHas IUTEPAaTypa, CPEACTBA MACCOBOM [1K-1.6
nHpopMmanuu, cetb IHTEepHET U Ipyrue)
Keiicbl Ha aHann3 nHGOPMAIUHU O Pa3BUTHH OMOTEXHOJIOTUH C MPUMEHEHHEM TEXHUYECKUX CUCTEM
(mo rpymmam)
3amura keiica: [IpeacraBienne pe3ynbTaTOB PEIICHUs KEHCOB (BBICTYIUICHHUE C MTPE3CHTAITUEH ) 1
IIpomexxyTouHa 2
sl aTTecTalnus 3ayer
10 JMCUHIJINHE
Bcero: 72




3. YCJOBUS PEAJIN3AILIMUA TPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOM
JAUCHUIIJIMH
3.1. lng peanu3anuy NpOrpaMMbl JUCHUIIMHBI J0JKHBI OBITH NPeAyCMOTPEHbI
ceAyolue crenuajbHble MOMelleHus

Kabuner «buonocuuy», OCHallleHHBIH OO0OpydOBaHHEM: MeOelb, T0CKa, Mel,
HarIsiHble TOCOOMs (KOMIUIEKTHI Yy4eOHBIX TaOJvIl, IJIaKaTOB), TEXHUYECKUMU
cpencTBaMM OOYyYEHMs: KOMIIBIOTEP C YCTPOWCTBAMHM BOCHPOU3BEACHHUS 3BYKa,
MPUHTEP, MYJIIbTUMEIUA-TIPOCKTOP C SIKPAHOM, YKa3Ka-IPEe3eHTEP AJIs PE3CHTALUN.

JlaGoparopusi, OCHallleHHass OO0OpyJOBaHUEM JUIsl TPOBEJICHUSI 3aHSATUM:
MHUKPOCKOIIBI, CEKYHJIOMEDP, TOHOMETp, JabopaTopHas nocyaa (MpoOUPKH, MOJCTABKU
JUIsl TPOOUPOK, MHUHIIETHI, MECOK, CTYNKU C MECTUKAMH, MPEIMETHbIE U MOKPOBHbIE
CTeKJa, CTEKJISIHHbIE NaJO04YKW, NpernapoBajbHble HWIJIbI, (UIBTpOBaIbHAs Oymara
(canderku), cTakaHbl) TUIIEPTOHUYECKHUIM PACTBOP XJIOpHUAA HATpHs, 3%-HbIA pacTBOp
NEPOKCHIa BOJIOPOJIa, PACTBOP MOja B HOAMCTOM KaJIUU, TIUIEPHUH, KITYOHU KapTodens,
JIUCT DJI0/ICM KaHAJCKOM, TUIOJ] psIOMHBI OOBIKHOBEHHOU (psAOWMHBI WJIM TOMAaTa), JYK
penyarthlii, pa3BeeHHbIE B BOJIE APOAOKH);

3.2. UupopmanuonHoe odecnevyeHne peaju3any NporpaMmmbl

Jns  peanmuzamuu  mporpamMMbl  OuOnmuMoTedHBIM  (QoHA  0Opa3oBaTENbHOM
OpraHu3allid WMEET NeYaTHbIE U AJIEKTPOHHBIE 00pa3oBaTeNbHbIE U HH(OPMAIIMOHHbIE
pecypcel, pexkomengoBaHHeie DYMO, s uWcHoONIb30BaHUMA B 00pa3oBaTEIbHOM
npolecce, He CTaplle MATH JIET ¢ MOMEHTa U3JJaHus.

VYyebnuk «O0mas ouonorust 10-11xmace» A.A. Kamenckuit, E.A. KpukcyHos,
B.B. Ilaceunuk; Mocksa, «IIpocsemenue», 2021r.

XKypuan "buomorus" http://bio.1september.ru/urok/;

Ounukioneaus ¢Giaopsl U paynsl. MHGopmarus 06 0CHOBHBIX (hopMax >KU3HH
Ha manete. http://faunaflora.ru/39/;

OTkpeITHIN KOJIIeK: Ononorus. http://www.college.ru/biology/;

Oo6mas ononorust http://dronisimo.chat.ru/homepagel/ob.htm;



http://bio.1september.ru/urok/
http://www.college.ru/biology/

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUA

KonTpouab 1 oneHka pe3yabTaToB OCBOCHHS 0011€00pa30BaTENbHON JUCIUIUIMHBI
PacKphIBAIOTCS Yepe3 AMCLUMILUIMHAPHBIE PE3yNbTaThl, HAPABICHHbIE HA (OPMHUPOBAHUE
001X U MPOPECCUOHAIBHBIX KOMIETEHIMH 10 pa3/iesiaM U TeMaM COoJIepKaHus y4eOHOro

Marepuana.

OBIIEOBPA3OBATEJBHOU JUCIUIJINHBI

Oomas
KOMIIeTeHLIUS

Pasznen/Tema

T oeHOYHBIX MEPONIPUATHH

Pazngen 1. Knerka —
CTPYKTYPHO-
pyHKUHMOHAIbHAS eIMHUIIA
JKHBOT'0

KonTponbhas padora
“MouieKyIsIpHBI YPOBEHb
OpraHu3auK )KUBOTO”

OK-2

buonorus xak nHayka. O6mast
XapaKTePUCTHKA JKH3HU

3anojaHeHue TabIuIbl C OTIMCAHUEM
METOJIOB MUKPOCKOTTUPOBAHUS C UX
JOCTOMHCTBAMU M HEJOCTAaTKaMH.
3anosiHeHne TabHIbl «BKia yueHbIx
B pa3BUTHE OUOJIOTUM»

3anoJIHeHUE CPAaBHUTEILHOMN TaOIUIIBI
CXOJCTBA U pa3iINyuuil )KMBOTO U HE
KUBOTO

OK-1
OK -2
OK -4

CtpykTypHO-(YyHKIIMOHATIbHAS
OpraHu3aIys KIeToK

OrneHnBaeMasi TUCKYCCHS IO BOTIPOCaM
JCKIHA

Pa3paboTka MEHTAILHON KapThI 11O
KJIacCU(UKAIMH KIETOK U UX CTPOCHUIO
Ha MPO- ¥ SYKAPHUOTUIECKUX U TI0
[[apCTBaM B MUHU T'PYIIIIax
BeimosiHeHue 1 3amuTa 1ab0paTOpPHBIX
pabor:

«CTpoeHue KJIeTKH (pacTeHus,
JKUBOTHBIE, TPUOBI) M KJICTOYHBIC
BKIIIOYCHUS (Kpaxmall, KapOTHHOHIBI,
XJIOPOTUIACTBI, XPOMOTUIACTHI ))»
[Ipaktudeckoe 3anstue. [IpencrabieHue
YCTHBIX COOOIICHUH ¢ IPe3CHTAIHEH,
MIOJITOTOBJICHHBIX I10 TICPEUHIO
HUCTOYHUKOB, PEKOMEHOBAHHBIX
mpernoaBaTesieM

OK-1
OK

1
N

CTpyKTypHO-(GYHKIIMOHATIBHbBIE
(akTOphl HACIEACTBEHHOCTH

OpOHTAIIBHBIN OIIPOC

Pa3paboTka rioccapus

Pemenue 3anau Ha onpeneneHne
MIOCJIEZI0BATEIBLHOCTU HYKJIEOTH/IOB,
aMUHOKHCIIOT B HOPME U B Cllydae
M3MEHEHHUS NI0CIIEA0BATEIbHOCTH
Hykseotunos JJTHK

OK -2

OOMEH BeLIeCTB U
MPEeBpaIllCeHUE SHEPTHH B KICTKE

OpPOHTAIIBHBIN OIIPOC
3aroJiHeHHe CPaBHUTENbHON TaOIUIIBI




XapaKTePUCTHK THIIOB 0OMEHa
BEIIIECTB

OK-2
OK-4

JKW3HEHHEBIN [TUKIT KIIETKH.
Muto3. Meiio3

OO0cyx1eHne 1o BOIIpocaM JIEKIUU
Pa3paboTka neHTbI BpeMEeHU
KU3HEHHOTO LIUKJIa

Pa3nen 2. Ctpoenue u
(pyskuuun opranuszma

KontposnbHas pabora “CtpoeHue u
¢GyHKIIMN OpraHu3ma’

OK -2
OK-4

Crpoenue opranuzma

OuenuBaemasi AUCKYCCHS

Pa3paboTka MeHTaIbHON KapThl
TKaHEeW, OpraHoOB U CCTEM OpPraHOB
OpraHu3MoOB (PacTeHHUs], ’KUBOTHBIE,
YeJI0BEK) C KpaTKOM XapaKTepUCTUKON
X QyHKIUH

OK -2

@OopMBI Pa3MHOKEHUS
OpraHu3MOB

@pOHTAIBHBIN ONPOC

3anojaHeHue TabauIbl ¢ KpaTKOH
XapaKTEePUCTUKON U IpuMepamMu GopMm
PAaSMHOXCHUS OPraHnu3MOB

OK-2
OK-4

OHTOreHe3 pacTeHU, ) KUBOTHBIX
U YeloBeKa

Pa3paboTka neHThI BpeMEHHU ¢
XapaKTePUCTUKOM 3TAaroB OHTOr€HE3a
OT/AEJIBHOM I'PYNION JKUBOTHBIX U
YeJIoBeKa [0 MUKPOTpyIamM
Tect/onpoc

CocraBicHNE KU3HEHHBIX [IUKIOB
pacteHuil no otaenaM (MOXOBUIHBIE,
XBOILEBHU/IHBIC, TATIOPOTHUKOBUIHBIE,
roJI0OCEMEHHBIE, TOKPBITOCEMEHHBIE)

OK -2
OK -4

3aKOHOMepHOCTI/I HacJaeJOBaHUs

Pa3zpaboTka rioccapus
®poHTaJIBHBINA OITPOC

Tect no Bompocam JeKIUU
Pemenue 3aa4 Ha onpezeneHue
BEPOSITHOCTH BOSHUKHOBEHUS
HACJIEJICTBEHHBIX MPU3HAKOB MIPH
MOHO-, JIU-, IOJIUTUOPUIHOM U
AHATM3UPYIOIIEM CKpEIIMBaHUH,
COCTaBIIEHUE T€HOTUITHYECKUX CXEM
CKpEIMBaHUS

OK-1
OK -2

CHCHJ’IGHHO@ HaCJICJ0BaHUC
IIPU3HAKOB

Tect

Pa3zpaboTka rioccapus

Pemenue 3a1a4 Ha onpeneneHne
BEPOSITHOCTH BOSHUKHOBEHHUS
HACJICICTBEHHBIX IIPU3HAKOB IIPU
CIICTIJICHHOM HacJeJI0BaHUH,
COCTaBJICHHUE TEeHOTUIIMUYECKHUX CXEM
CKpEIMBAaHUSA

OK-1
OK-2
OK-4

3aKOHOMCpHOCTI/I U3MCHYHUBOCTHU

Tecr.

Pemenue 3anau Ha onpeiesieHUE TUTIA
MYTalHUH IIPU IIEpEAAUE
HACJIEICTBEHHBIX IIPU3HAKOB,




COCTaBJICHUE T€HOTUIIHYECKHUX CXEM
CKpELIUBAHNS

Pa3nen 3. Teopusi 3Bo/IOUNH

KonTtponsnas padota “Teopernueckue
aCIIEKTHI DBOIIOLIMHY KU3HU Ha 3emie”

OK-2 Hcropus 3BOIFOLHMOHHOTO @poHTaNBHBINA ONIPOC

OK-4 y4eHust. MUKPOIBOJIIOLHS PazpaboTka rimoccapusi TepMUHOB
Pa3paboTka JIeHTBI BpeMEHU Pa3BUTHS
HBOJIIOIIMOHHOTO YYCHUS

OK-2 Maxkpo3Bostonusi. OuenuBaemasi JUCKYCCHS:

OK-4 BO3HUKHOBEHHE U Pa3BUTHE HCIIOJIb30BAHNE apTYMEHTOB,

JKM3HY Ha 3eMiie OMOJIOTHYECKON TEPMUHOJIOTHU U

CHUMBOJIMKH ISl JOKA3aTeIbCTBA
POJCTBA OPTraHU3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYIIIT
Pa3paboTtka neHTH BpeMeHU
BO3HUKHOBEHUS U Pa3BUTHSI KU3HU Ha
3emuie

OK -2 [IpoucxoxaeHue yeaoBeka — DpoHTaTBHBINA OITPOC

OK-4 AHTPOIIOT€HE3 Pa3paboTtka neHTH BpeMeHU
MIPOMCXOKICHHS YeTIOBEKa

Pa3nen 4. dxosorus

OK-1 Dxoyiorudeckue GakTopsl U Tect mo 3xos0oTHYECKUM (aKTOpaMm U

OK-2 Cpelbl )KU3HU cpenam KU3HU OPraHu3MOB

OK-7

OK-1 [Tomynsmms, cooOiiecTra, CocraBieHue cxeM KpyroBopora

OK-2 3KOCUCTEMBI BEIIECTB, NCIIOJIB3YSI MATEPHAIIBI JICKITUH

OK-7 Permenne mpakTHKO-OPUECHTHPOBAHHBIX
pacyeTHBIX 3aJIlaHUH 110 IEPEHOCY
BEILIECTBA M DHEPTHU B IKOCHCTEMaX C
cocTaBiieHHe TPOYUUSCKHX LeTel 1
nrpaMul OMOMacChl M SHEPTUU

OK-1 buocdepa - rimobanpHas OueHuBaemasi JUCKYCCHUS

OK-2 JKOJIOTMYECKas cucrema Tect

OK-7

OK-1 BnusiHre aHTpONIOreHHBIX Tect

OK -2 (akTopoB Ha buochepy [IpakTuueckas pabora “OTx0abI

OK-4 MPOU3BOJCTBA”

OK-7

OK-2 Bnusiane conuaanHO- OueHuBaemasi JUCKYCCHS

OK-4 5KOJIOIHYECKUX (PAKTOPOB Ha BeinonHenue nabopatopHoil paboTs! Ha

OK -7 BBIOOD:

3A0POBBC YCIIOBCKA

"YMcTBeHHas paboTOCIOCOOHOCTH",
"BiusiHue abuoTnyeckux GakTopoB Ha
yesioBeKa (HU3KUE U BHICOKUE
TeMIEpaTypsl)"




Pa3nea 5. buoJiorust B ;KU3HH

3amuTa Kelica: pejcTaBlIeHIe
PEe3yabTATOB PELICHUs KEHCOB
(BBICTYIIJIEHUE C MTPE3ECHTALUEM)

OK-1 buoTexHonoruu B )xU3HU BrinonHenue kelica Ha aHAIIN3

OK-2 KaKIOTO UH(GOPMAIIUY O HAYYHBIX JTOCTHIKCHHSIX

OK-4 B 00JIaCTH I'€HETUYCCKHUX TEXHOJIOTHH,
KJIETOYHOM WHKEHEPUH, ITUIIEBBIX
OMOTEXHOJIOT Ui (10 rpynmnam),
MIPE/ICTABJICHUE PE3YJIHTATOB PEIICHUS
KEICOB

OK-1 [IpomsbiienHas OnoTexHosiorust |BolnonHeHue kelica Ha aHaIKU3

OK-2 UHQPOPMAIMH O Pa3BUTHH

OK-4 IPOMBIIITIEHHON OMOTEXHOJIOTUH (110
rpymnmnam), IpeacTaBICHUE Pe3yIbTaTOB
pELICHUS KENCOB

OK-1 ComnmanbHO-3THYECKHE acIeKThl | BEIMoJIHEHMEe Kelica Ha aHaIn3

OK -2 OMOTEXHOJIOT MM UH(pOpMaLUU 00 ITUYECKUX aCIEeKTax

OK-4 pa3BUTHSI OMOTEXHOJIOT U (110
rpymnmnam), IpeCTaBICHHE PE3yIbTaTOB
pelIEeHUsT KENCOB

OK-1 buotexHosiornu u TexHuyeckue | BrInosiHeHWE Keiica Ha aHaln3

OK-2 CUCTEMBI uH($OpPMaIUU O Pa3BUTHUS

OK-4

OMOTEXHOJIOTHI ¢ MPUMEHEHUEM
TEXHUYECKUX CHCTEM (TI0 Tpyrmam),
IPEJICTaBICHNUE PE3YIbTATOB PEIICHUS
KEHCoB




