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1. OBIIIASA XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBbI
OBIIEOBPA3OBATEJABHOM JUCHUILIUHBI «BUOJIOT US1»

1.1. MecTo IMCHUIUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM INpPOrpaMMbl
CIIO:

Oob1eoOpa3oBaTenpHas AUcUUIUIMHA «bHoIorus sBIsSETCS 00s13aTENbHON YacThIO
00111€00pa30BaTENIbHOrO IMKJIA 00pPa30BaTEIbLHOM MPOrpaMMbl B COOTBETCTBUM C
®I'OC CIIO no cneuunanbHocTH 43.02.06 CepBuc Ha TpaHcmopTe (IO BHIAM
TPAHCIIOPTA).

1.2. Hean u njIaHupyemMble pe3yJabTaThl 0CBOEHUS AU CIHUIJINHBI:
1.2.1 Ileau u 3aga4m AMCHMUILJIMHBI.

Heab: ¢opMupoBaHue y CTYACHTOB IMIPEICTaBICHUS O CTPYKTYpHO-
(YHKIMOHAJIBHOW OpraHU3alluy >KUBBIX CHCTEM pa3HOTO paHra Kak OCHOBBI
OPUHATHA pEIIEHUH B OTHOIIEHWHM OOBEKTOB JKUBOM NPUPOABI U B
IPOU3BOJCTBEHHBIX CUTYyalIHSIX.

3agayu:

1) chopmupoBaTh MOHUMAHUE CTPOEHHS, MHOroOOpa3us U OCOOEHHOCTEMN
KUBBIX CHCTEM pa3HOTO YPOBHS OpTraHU3alld{, 3aKOHOMEPHOCTEW MPOTEKaHUs
OMOJIOTMYECKUX MTPOLIECCOB U SIBJICHUI B OKPYIKAIOIIEH cpefie, LIEIOCTHON Hay4YHOR
KapTHUHBI MUPA, B3aUMOCBSI3H U B3aMMO3aBHUCUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTb yYMEHHs OIPEAENATh >KUBblIE OOBEKTHl B MPUPOAE; IMPOBOAUTH
HAOJIIOJICHUS 32 DKOCHCTEMaMU JUIsl BBISIBIICHUS €CTECTBEHHBIX W aHTPOIIOTE€HHBIX
W3MEHEHUH, HHTEPIPETUPOBATH PE3yIbTaThl HAOIIOICHUH,

3) chopMupoBaTh HaBBIKM TPOBEACHUS MPOCTEUIIMX  OHUOJIOTUUECKUX
HKCIIEPUMEHTAJIbHBIX HUCCJENOBAHUM C COOJIOJEHMEM TpaBuil 0€30MacHOIO
oOpaitieHus ¢ 00beKTaMu U 000pyAOBaHUEM;

4) pa3BUTh YMEHUS HCIOJIb30BaTh HH(OOPMALIUIO OMOJIOTHYECKOTO XapaKTepa
U3 pa3IMYHBIX UICTOYHHUKOB,

5) copmupoBaTh yMEHUS IPOTHO3UPOBATH MOCIEICTBUS CBOECH ACITETLHOCTH
110 OTHOIICHHIO K OKPYXAaIOIIeH cpesie, COOCTBEHHOMY 3/I0POBBIO; 00OOCHOBBIBATDH 1
co0J1r01aTh MEphI MPODUIIAKTUKH 3a00JI€BAHUM.

6) chopMupoBaTh TOHUMAHHE 3HAYUMOCTH JIOCTHXKCHHM OHOJOTHYECKOM
HAYKH W TEXHOJOTMA B TPAKTHUYECKOH JCSITEIbHOCTH UYEIOBEKa, Ppa3BUTHU
COBPEMEHHBIX MEIULMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHil.



1.2.2 . Ilnanupyemblie pe3yJbTaThl 0CBOCHHS 0011€00Pa30BaTeIbHON TUCHUILVIMHBI B cooTBeTcTBHM ¢ ®I'OC CIIO
1 Ha ocHoBe PI'OC CIIO

Kox n HaumeHnoBanue
¢dopmMupyeMbIX KOMIIETEH U

l'[.nalmpyeMble Pe3yJbTaThbl OCBOCHUA TUCIHHUIIJINHBI

Oommue

OK 01. Bri6upats criocoOsr
peleHus 3a1a4
Mpo¢eCCHOHAITBHON
NesTeIbHOCTH IPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

B yactu TPYAOBOI'0O BOCIIUTAHUS
- TOTOBHOCTH K TpyAy, OCO3HAHHUE HCHHOCTU MAaCTEPCTBA,

Tpya0JII00ue;

- TOTOBHOCTH K aKTHBHOH eI TEIIbHOCTH
TEXHOJOTMYECKON U COLMAIIbHOW HANIPaBJIECHHOCTH,
CcII0COOHOCTD WHUIMUPOBATD, IJIAaHUPOBATh u

CaMOCTOSITEJILHO BBIIIOJIHATh TaKyIO AESITEIbHOCTD;
- MHTEpeC K pa3IudHbIM cdepam npodeccuoHanbHOMI
NeSITEIbHOCTH

Osaanenue YHHBEPCAJIbLHBIMH y4eOHBIMU
MO3HABATEJLHBIMH JeliCTBUAMMU: a). 0a30BbIe
JIOTHYecKHe NeicTBUA:

- CaMOCTOSITEIHHO (POPMYITHPOBATH U AKTYyAIU3UPOBATH
pobeMy, pacCMaTpUBATh €€ BCECTOPOHHE;

- YCTaHaBJ'II/IBaTI) CYHICCTBGHHBIﬁ HpI/ISHaK NN
OCHOBaHUSl Ui  CpaBHEHHs,  KJIacCH(PHUKAUU U
0000IICHHS;

- ONpEenNeNsATh LENu ACSITENbHOCTH, 33/1aBaTh MapaMeTPhl U
KPUTEPUHU UX TOCTHKECHUS;

- BBUIBIIATH  3aKOHOMEPHOCTH U MMPOTHUBOPEUUS B
[paccMaTpUBaEMBbIX SIBICHUSX;

- BHOCHUTH KOPPEKTHUBHI B IEATEILHOCTH, OLICHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LEISM, OLICHUBATh PUCKU
MMOCJIC/ICTBUU NCATCIBHOCTH;

- pa3BUBaTh KPEaTHBHOE MBIIICHUE [IPU PEILICHUN
YKU3HEHHBIX TTPOOIIEM

0). 0a3oBble HCCIEN0BATENbCKHE IEHCTBUS:

- BJIaJIETh HaBBIKAMH YUEOHO-HCCIIEIOBATEIHCKON 1

JAMcuMmuinHapHble
- copMHpPOBAaHHOCTH 3HAHUN O MECTE U POIIU
OWOJOTMM B CHUCTEME  HAY4YHOrO  3HAHWS;
(YyHKIIMOHATBHOW  TPaMOTHOCTH — 4YeJOBeKa  JUIsS
pENICHUS KU3HEHHBIX TIPOOIIEM;
- c(OpMUPOBAHHOCTD YMEHHSI  PacKpbIBaTh

CoJIep>KaHNEe OCHOBOIIOIATAIONTUX OMOJIOTHISCKUX
TEPMHUHOB U TIOHATUH: )KU3Hb, KJIIETKA, TKaHb,
OpTaHHU3M, BUJI, TIOMYJISIINS, YKOCHCTEMa, OMOIICHO3,
ouochepa; Metabonuzm (0OMEH BEIIECTB W
PEeBpaICHIE YHEPTUH ), TOMEOCTa3
(camoperynsuus), OnocunTes Oeika, CTpyKTypHast
OpraHMW3alys JKUBBIX  CHCTEM, JTUCKPETHOCTD,
caMOpEeTryJISIIHs,
caMOBOCIIpOU3BeeHUE(PETPOAYKITHS),
HACJIeJICTBEHHOCTh, U3MEHYMBOCTb,
PHEPro3aBUCUMOCTD, POCT M Pa3BUTHE, YPOBHEBAS
OpraHH3aIus;

- cOpMHUPOBAHHOCTH  yMCHHS  pPacCKpbIBATh
coJiep>KaHuEe OCHOBOIIONIATAIONTUX OMOIOTHYECKUX
TEOPUI U TUIIOTE3: KIIETOYHOM, XPOMOCOMHOM,

MYTallMOHHOM, DBOJIOLMOHHOM, IPOUCXOXKIACHUSA
PKU3HHU M YeJIOBEKa,
- c(hOpMUPOBAHHOCTh YMEHHUS packpbIBaTh

OCHOBOITOJIATrar0NIe OMOJIOTHIECKHE 3aKOHBI U
3akoHOMepHOcTH (I".Mennens, T.Moprana,
H.1.Basunosa, D.I'ekkens, @.Mromnepa, K.bapa),
rPAHUIIBI IPUMEHUMOCTH K dKUBBIM CUCTEMAM;

- TpUOOPETEHHE OMbITa MPUMEHEHHS OCHOBHBIX

MCTOAOB HAYYHOI'O ITO3HAHU S, UCIIOJIE3YCMbIX B




MPOCKTHON  JICATENIbHOCTH, HABBIKAMU  Pa3pelICHUs
npo0Jem;
- BBUBJATH  NPUYMHHO-CIICJCTBEHHBIE  CBSI3U U

AKTyaJIM3UpPOBaTh  3a/ady, BBIIBUTATh THUIIOTE3Y €€
pCIICHNs, HAXOJUTh aPTyMEHTHI JIJIS JIOKA3aTelIbCTBA CBOUX
YTBEPIKIACHHIA, 33/1aBaTh MapaMeTPhl K KPUTEPHUH PEIICHUS;
- AQHAJIM3UPOBATH MOJYUYCHHBIC B XOJI€ PEIICHUS 3aa9n
PE3yJIbTAThI, KPUTHYECKH OIICHUBATH UX JIOCTOBEPHOCTb,
[IPOrHO3MPOBATh H3MCHCHHE B HOBBIX YCJIOBHSIX;

- YMETh MIEPEHOCUTH 3HAHUS B TIO3HABATEIHHYIO U
MPaKTUYCCKYIO 00JIACTH KU3HEICATEIILHOCTH;

- YMEThb MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX
o0acTeii;

- BBIIBUTaTh HOBBIC WJICH, TIPEJIaraTh OPUTHHAIBHBIE
[OJIXO/IbI U PEIICHUS;

- CHOCOOHOCTh MX MCIOJIB30BAHUS B II03HABATEIHLHOM U
COLIMAJILHOM MPAKTUKE

Ouo0ruK: HaOIIOICHUS U ONHUCAHUS )KUBBIX CUCTEM,
MPOIIECCOB U SIBJICHUI; OPTaHU3AIMH U TIPOBEICHUS
OMOJIOrMYECKOro IKCIIEPUMEHTA, BbIIBUKCHUS
TUIIOTE3, BBISIBIICHUS 3aBHCUMOCTH MEXKIY
MCCIIeTyeMbIMU BEIMYUHAMU, OOBSICHEHUS
MOJTyYCHHBIX PE3yJIbTAaTOB U (POPMYIUPOBAHUS
BBIBOJIOB C UCIIOJIb30BAHUEM HAYUHBIX OHSTUH,
TEOPUI U 3aKOHOB;

- c(hOpMUPOBAHHOCTh YMEHUS BBIICTSAThH
CyILIECTBEHHBIC IPU3HAKN BUPYCOB, KJIIETOK MPOKAPHOT
U DYKapUOT; OJHOKJICTOYHBIX U MHOTOKJIETOYHBIX
OpraHu3MOB, BUJIOB, OMOTEOLIEHO30B U 3KOCUCTEM;
0COOCHHOCTH MPOIIeCCOB 0OMEHa BEIIECTB U U
MpeBpaIlCHHs SHEPTHHU B KJIETKE, (POTOCHHTE3A,
[IACTUYECKOTO U SHEPreTHIecKoro oOMeHa,
XEMOCHHTE3a, MUTO03a, ME03a, OIUIOI0TBOPEHUS,
Pa3BUTHUA U Pa3MHOXKEHUS, UHIUBUAYATHHOTO
pa3BUTHS OpraHu3Ma (OHToreHesa),00pbObI 3a
CYLIIECTBOBaHHE, €ECTECTBEHHOTO 0TOO0Pa,
BH1000pa30BaHus, IPUCIIOCOOIEHHOCTH OPTaHU3MOB K
cpezie 0OUTaHMs, BIUSAHUS KOMIIOHEHTOB 9KOCHUCTEM,
AHTPOITOTEHHBIX U3MEHEHUH B SKOCHCTEMaX CBOCH
MECTHOCTH, KPyTOBOPOTA BELECTB U MPEBpALlEHHE
pHepruu B Ouocdepe;

- c(OpPMHUPOBAHHOCTb YMEHUS peIIaTh
OMOJIOTUYECKHE 331a49H, COCTABIISATH TEHOTUITHIECKUE
CXEMBI CKpPEIIUBaHMS /Il Pa3HbIX THIIOB HACJIEIOBAHUS
MPU3HAKOB Y OPTaHU3MOB, COCTABIIATH CXEMBI
MepeHoca BEeIECTB U DHEPTUH B dKOcHcTeMax (LIenu
MUTAHWUS, TAIICBBIE CETH)

OK 02. Ucnons30BaTh
COBPEMEHHBIE CPEJICTBA

B 00.1acTH HEHHOCTH HAYYHOI'O NTO3HAHMSA:

- chopMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO

- chOpMHUPOBAHHOCTh  yMEHHMH  KPUTHYECKHU

OIICHUBATH nHpopmaImio OHMOJIOTrMYECKOr0o




MOMCKa, aHAJIN3a U
WHTEpHpeTanuy HHPOpMaIK 1
UH(POPMALIMOHHBIE TEXHOJIOTHH
IS BBITIIOJIHEHUS 3a/1a4
npogeccuoHaIbHON
1EATEIIbHOCTH

COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN
[IPaKTUKH, OCHOBAHHOI'O HA JUAJIOre KyJIbTyp,
CIIOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTa B
[OJIUKYJIbTYPHOM MHPE;

- COBEpLICHCTBOBAHUE SI3bIKOBOM U YHUTATEIIbCKOU
KyJbTYpPBbI KaK CPEICTBA B3aUMOJCHCTBUS MEXKIY JTHOJbMU U
[MO3HAHUS MUPA;

- OCO3HAHME LICHHOCTHU Hay4YHOU JEATEIbHOCTH,
FOTOBHOCTH OCYILIECTBIIATH MPOEKTHYIO U
MCCIIEI0BATENIbCKYIO ACSITENbHOCTh UHAUBUAYAJIBHO U B
rpyImime;

OB/1ageHNe YHHBEPCAJIbHBIMH Y4eOHbIMH
MO3HABATEJIbHbIMH AeHCTBUAMM:

B) padora ¢ uHgopmanueii:

- BIIQJIETh HABbIKAMU MOJTy4YeHUsI HHPOPMAIUHU U3
MCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSATEIBHO OCYILECTBIATh
MOMCK, aHAJIN3, CHCTEMaTU3aLUI0 U UHTEPIIPETALINIO
MH(OPMALIUU Pa3IMYHBIX BUJIOB U (JOPM MPECTABICHHUS;

- co3JaBaTh TEKCTHI B pa3IMYHbIX (pOopMaTax c yuerom
Ha3Ha4YeHMs] MHQOpMAalLMK U LeIeBON ay ITMTOPUH, BbIOMpast
ONTUMAJILHYIO (OPMY MPECTABICHUS U BU3YyaIU3alUH;

- OLIEHMBATh JJOCTOBEPHOCTh, IETMTUMHOCTbh HH(OpPMALINH,
€€ COOTBETCTBHE MTPABOBBIM U MOPAJIbHO-3THUECKUM
HOpMaM;

- HCIIOJIb30BaTh CPEJICTBA HH(OPMAIIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B PEILIEHUN KOTHUTUBHBIX,
KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 3314 C
coOJI0IeHrEeM TpeOOBAaHUN APTOHOMUKHU, TEXHUKU
0€30MMacCHOCTH, TUTUEHBI, PECYpCcOCOepeKeHUsI, TPABOBBIX U
PTUYECKUX HOPM, HOPM HUH(OPMAIIMOHHOM 6€3011aCHOCTH;

- BJaACTh HABBIKAMHU PACIIO3HABAHUA U 3allIUTHI

CoOJIepKaHusl, BKIIOYAIONIYIO I1CEBOHAYYHbIC 3HAHUS
13 pa3JIMYHbIX HCTOYHUKOB (CPECTBa MaCCOBOM
nH(pOpMalliK, HAYYHO-TIOMYJISIPHbIE MaTEePHUAIbI);

- MHTEPIPETHPOBATH ITUYECKHE ACTIEKThI
COBPEMEHHBIX UCCIIEJIOBAHUI B OMOJIOTUH, METUIIIHE,
OHOTEXHOJIOTUH,

paccMaTpuBaTh TI100aTbHBIE IKOJIOTUYECKUE
poOJIEeMBI COBPEMEHHOCTH, (POPMUPOBATH IO
OTHOIICHHIO K HUM COOCTBEHHYIO MO3UIIHIO;

- c(OpMHPOBAHHOCTh YMEHUI CO3/1aBaTh
COOCTBEHHBIEC MMCbMEHHBIC U YCTHBIE COOOIIECHUS Ha
OCHOBE OMOJIOrHYECKON MHPOPMALIUU U3 HECKOJIBKUX
MCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHSATHIHBII
arnmapat OHOJIOTHH




uHpopManuu, HHGOPMAIIMOHHON 0€30MaCHOCTH JINYHOCTH

OK 04. DddexTrBHO
B3aMMOJICHICTBOBATH U PabOTATh
B KOJUICKTHBE U KOMaH/Ie

- TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSATEILHOCTH U
CaMOOITPEIEIICHHUIO;
- OBIIAJICHHE HABBIKAMU Y4EOHO-MCCIIEA0BATEIHCKOM,
MPOEKTHON M COLIMAIbHOM JEATEIbHOCTH;
OBiaieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU
neicTBUSIMM:
) COBMeCTHAasl 1esITeJIbHOCTD:
-IIOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON 1
WHIUBUTyJIBHOU PabOTHI;
-IIPUHUMATH 1€ COBMECTHOM JEATEIbHOCTH,
OpraHU30BBIBATh U KOOPAMHUPOBATH JIEUCTBHUS 110 €€
TOCTHIKEHUIO: COCTABJIATH IJIaH IEUCTBUM, paclpeesiTh
poJI  C y4eTOM MHEHHUM  Y4YaCTHHUKOB 0OOCYXIaTh
pE3yNIbTaThl COBMECTHOM pabOTHI;
-KOOPJUHUPOBATH U BBIMOJIHATH PaOOTY B yCIOBUAX
peagbHOrO, BUPTYaJIbHOTO U KOMOWHUPOBAHHOTO
B3aNMOJICHCTBHSA
OcCy1iecTBISITh HO3UTUBHOE CTPATETUYECKOE TTOBEACHUE B
Pa3IMYHBIX CUTYAIUSX, IPOSBIATH TBOPUYECTBO U
BOOOpaKeHUE, OBITh NHUITUATUBHBIM.
Osaanenue YHHBEpPCAJbHbIMH peryJsiTHBHbIMHU
e CTBUSIMU
1) NPUHATHE ce0sl M IPYruX JKaeii:

-IPUHUMATh MOTUBBI U ApTYMEHTHI APYTUX JOJEH TPU
aQHATN3€ PE3YIbTATOB JIEATEIbHOCTH;
- TpU3HABaTh CBOE MPABO U MPABO APYTUX JIOJEH Ha
OIINOKH,
- pa3BUBATH CIIOCOOHOCTH MTOHUMATH MU C TIO3UIIHH
TPYToro YeoBeKa

[IproOpeTenue ornpITa IPUMEHEHHUS OCHOBHBIX
METOJI0B HAYYHOI'O MIO3HAHMS, UCITOJIb3YEMBIX B
OuooruK: HaOIIOICHUS U ONHUCAHUS )KUBBIX CUCTEM,
[IPOLECCOB U SIBJICHUM, OpraHu3alyy U POBEICHUS
OMOJIOrMYeCKOro IKCIIEPUMEHTA, BbIIBUKCHUS
CUIIOTE3, BBISIBJIICHUS 3aBUCHUMOCTH MEXKITY
MCCIIeTyeMbIMU BEIMYMHAMU, OOBSICHEHUS
MOJTy9CHHBIX PE3YJIbTaTOB U (hOPMYITHPOBAHHS
BBIBOJIOB C MCIIOJIb30BAHUEM HAYUHBIX OHATHH,
TEOpUI U 3aKOHOB

OK 07.
CoJ1elicTBOBATh COXPAHEHUIO
OKPYKaIOIIEeH Cpeibl,

B 00J1acTH 2K0JI0OrM4ecKOoro BOCIIUTAHUSA
- ¢(hOpMHPOBAHHOCTh IKOJIOTUYECKOUN KYIIBTYPHI,

[lonnmanne BIUSTHUAS COITMAJIbHO-3KOHOMHNYECKHNX

ChopmrpoBaHHOCTH YMEHUS TPUMEHSITh [TOJTyYEHHBIE
3HAHU JUIsl 00BSICHEHUsI OMOJIOTHYECKUX MTPOLIECCOB U

SIBIICHHI, JIJISI




pecypcocOepekeHHIO,
[PUMEHATH 3HaHUA 00
W3MEHCHHUU KJIMMAaTa, PUHIUITBI
OepexIINBOro IPOU3BO/ICTBA,

b PEeKTUBHO NEHCTBOBATH B
Ype3BbIYANHBIX CUTYAIUSIX

[IPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLUAIBHON CPEIBL,
0CO3HAHME TTI00ANBHOTO XapaKTepa 3KOJIOrHYECKUX MpobieM
- IUIAHUPOBAaHHME W  OCYLIECTBIEHUE [EHCTBUH B
OKPYXKAaIOIIEH Cpeie Ha OCHOBE 3HAHUS LIEJIEN YyCTOMYUBOTO
pa3BUTHS YEIIOBEYECTBA;

- AKTUBHOE HENPUATHE IEHCTBUM, IPUHOCSIINX BPEL
OKpYXaloIlei cpee;

-yMEHHE TPOTHO3UPOBATh HEOIArONPHUSITHEIE
PKOJIOTMYECKHE MTOCIEACTBHS IPEATPUHUMAEMBIX
JIEHCTBHM, IPEAOTBPAILATD UX;

-pacIIMpPEHHUE ONBITA AESITEIBHOCTH SKOJIOIMYECKON
HaIlPaBJICHHOCTH;

-OBJIaJICHUE HaBbIKAMHU Y4eOHO-UCCIIEI0BATENbCKOM,
[IPOEKTHOM M COUMAIBLHOMN IESTEIBHOCTH

MPUHATHUS TPAKTUYECKUX PEIICHHUI B TOBCETHEBHOM
PKU3HH C 1IeJIbI0 00ecTieyeHns Oe30MacHOCTH CBOETO
3I0POBBS U 37J0POBbS OKPY’KAIOLIUX JIIOJEH,
coOIII0/IeHHE 3/I0POBOT0 00pa3a KU3HU, HOPM
PaMOTHOTO MIOBE/ICHUS B OKPYKAIOIIEH MPUPOAHOI
cpejie; HOHUMaHUe HE00XOUMOCTH UCIIOIb30BaHUS
TOCTHKEHUI COBPEMEHHON OMOJIOTHH U
OMOTEXHOJIOTUH IS PAlIHOHAIEHOTO
[PUPOIONOIB30BAHUS

[1K 2.5 BeInogHATS CAHUTAPHO-
SIMIEMUOJIOTMYECKHE
TpeOOBaHUS IO OTJACTHHBIM
BUJIaM TPaHCIIOPTa U 00BEKTaM
TPaHCIIOPTHOMN

UHPPACTPYKTYPBHI.

-c(hopMHPOBAHHOCTH YKOJIOTHYECKON KYJIbTYPhI, TOHUMAHUE
BIIMSIHUS COLIUATIbHO-OKOHOMHYECKHUX IPOLECCOB Ha
COCTOSIHHE MPUPOJIHOM U COLUAIIBHON CpeJibl, OCO3HAHUE
rI100aTbHOTO XapaKTepa IKOIOTUYECKUX MPoOIeM
- IUIAHUPOBAHME U OCYIIECTBICHUE ICVCTBUN B
OKPYXAaIOIIEH Cpeie Ha OCHOBE 3HAHUS LIEJIEN yCTOMYUBOTO
pa3BUTHS YEIOBEYECTBA;

AKTUBHOE HEMPUATHE IEUCTBUI, TPUHOCAIINX BPEl
OKpYXaIoIIei Cpeae;
- YMEHHE MPOTHO3UPOBATH HEOJIATONIPHUSATHBIE
PKOJIOTMYECKUE MOCIEACTBUS MPEANPUHUMAEMBIX JEHCTBUH,
Mpea0TBpaliaTh ux;
- paclIMpEHHE OIbITA AEATEIBHOCTH YKOJIOTHUYECKON
HaIpaBJICHHOCTH;
-OBJIa/ICHNE HaBbIKaMH y4eOHO-HCCIIe10BaTENbCKOM,

MPOEKTHOW U COLIMATIbHOM AEATETbHOCTH

-paccMaTpUBaTh rI100ajJbHbIE 3KOJIOIMYECKHE
poOJIEeMBI COBPEMEHHOCTH, (DOPMUPOBATH IO
OTHOILEHHIO K HUM COOCTBEHHYIO MO3HILIHUIO;

- ¢(OPMHUPOBAHHOCTb YMEHUS TIPUMEHSATH TOJTy4YEeHHBIC
3HaHU JUIsl 00BSICHEHNsI OMOJIOTHYECKUX MTPOLIECCOB U
SIBIICHUIA, JIJIS] IPUHATHUS TIPAKTHYECKUX PEIICHUN B
[OBCEHEBHOM JKU3HU C LENIbI0 00eCTIeUeHUs
0€301acCHOCTH CBOETO 3/I0POBBS M 3/I0POBBSI
OKPY>KaIOLIMX JIFOJeH, COOII0IeHNEe 3J0pOBOT0 00pas3a
KH3HH, HOPM IPaMOTHOTO TIOBEJICHHS B OKPY KaloIen
[IPUPOIHON Cpelie;

-IOHMMAaHUE HEOOXOAMMOCTH MCIIOJIb30BAHHS
TOCTH)KEHUI COBPEMEHHOM OHMOJIOTHH U
OMOTEXHOJIOTHH ISl PAIIHOHATEHOTO
PUPOIONIOIB30BAHHUS




2. CTPYKTYPA U COAEPX KAHUE OBIIIEOBPA3OBATEJILHOM

JAUCHUIIJIMHBI
2.1. O0beM QMCUMILVIMHBI M BUABI Y4e0HOi1 padoThI
Buna yuyeoHoi padoThI Oovem ¢
yacax

0O0bem 00pa3oBaTeIbHOI NPOrPAMMBI 1M CHUIIJIMHBI
OCHOBHOE cO/Iep:KaHue 62
B TOM UYHCIIE:
TEOPETUICCKOE 00YUCHHE 48
NPAKTHYECKUE 3aHATUS 14
IIpodeccnoHAIBHO — OPUEHTHPOBAHHOE COJEPKAHUE 14
B TOM YHUCJIE!
TEOpETHUECKOE 00yueHue 8
NPAKTHYECKUE 3aHATUS 6

upPepeHIMPOBAHHBIN 3a4eT 2
HToro 78

Hrorosasi arrecrauus B ¢popMme 1uddepeHupoOBaAHHOIO 3a4eTa




2.2. TemaTu4ecKuil IUVIaH U coep:KaHUe TUCHUILIMHBI «buoIorns»

®opmupyemMble
HaumeHnoBanue Copepxxanue yueOHOro MmaTepuasia (0OCHOBHOe U NPo¢ecCHOHAIBHO OPUEHTHPOBaHHoOe), | O0bem KOMITETCHITHH
pa3/iesioB U TeM JIa00paTOpPHBIE U MPAKTHYECKUE 3aHATHS, IPUKJIAAHON MOAYJIb (IIPH HAJIMYHH) 4acosB
1 2 3 4
OCHOBHOE co/Iep:KaHue
Pa3nes 1. buosnorus kak Hayka. ZKuBble cicTeMbl M HX OPraHH3alUs 2
Tema 1.1. Conep:kaHue y4eOHOIr0 MaTepuaa 2
buosorus Bbuonorus — Hayka o xuBoii mpupoze. CBs3u OHOJIOTHU C OOIIECTBEHHBIMU, TEXHHUECKUMH U
B CHCTEMe HayK. JPYTUMH €CTECTBEHHBIMU HayKaMH, (pHIIocOpUEH, peluruen, STUKOM, 3CTETUKON U MPaBOM.
O0masn Posnp Oumonormn B (OpMHPOBAaHWUM COBPEMEHHOW HaydyHOW KapTHHbI Mupa. Cucrema
XapaKTePHUCTHKA OMOJIOTMYECKUX HAYK.
JKM3HH MeTtoapl TIO3HAHUS KUBOH TPUPOABI (HAOIIOACHNE, SKCIIEPHMEHT, ONMUCAHUE, M3MEpPEHHE, OK-02
KJaccu(uKanus, MOIEIMPOBAaHUE, CTATUCTUYECKAst 00pabOTKa TaHHBIX).
JXussie cucteMbl (OMOCHCTEMBI) KaK MPEAMET N3y4eHus: Ononoruu. OTIMYue )KUBBIX CHCTEM
0T Heopranuueckoi npupoasl. CBoiicTBa GMOCUCTEM U UX pa3HOOOpas3ue.
YpoBHU OpraHu3alNH ouocucTem: MOJIEKYJIIPHO-T€HETUYECKUH, KJICTOYHBIH,
OpPraHU3MEHHBIN, MOMYJISILIMOHHO-BUIOBOM, 3KOCUCTEMHBIH (OMO - TIeOLEHOTHYECKUH),
O6uochepHbiit
Pa3znen 2 Xumuyeckmii COCTaB M CTPOCHHE KJIETKH 6
Tema 2.1. Coaep:xaHue yueOHOro MaTepuaJia 1
XHMHYECKHH COCTAB | XUMUYECKAN COCTaB KJIETKH. XHUMHUYECKHE JJIEMEHTHI: MAaKpO3JIEMEHTBI, MHKPOAJIEMEHTHI.
KJeTku. Boga Bonga um muHepanpHble BemiecTBa. DYHKIMM BOJBI M MUHEPAIBHBIX BEIIECTB B KIIETKE.
H MHUHepPaJIbHbIE [TonnepkaHue 0cMOTHUYECKOTO OanaHca
BEIIECTBA IIpakTuyeckoe 3aHsiTHE 1
Ne 1 «buonoruyeckass pojib MUHEPAIbHBIX BEIIECTB B 00ECHEUEHUH >KU3HEIESTEIbHOCTU
OpPraHU3MOB, MPOSIBJIICHNUS ArcOataHca MUHEPAIBbHBIX JIEMEHTOB)
Tema 2.2. Copnepxxanue yuyeOHOro MmarepuaJia 2
Buosornyecku benxu. CoctaB u ctpoeHue 0enkoB. AMUHOKHCIOTEI — MOHOMEpHI OenkoB. Hezamenumblie u
BajKHbIE 3aMEHHUMbIE AMUHOKHUCIOTHl. AMMHOKHUCIOTHBIM CcOCTaB. YPOBHU CTPYKTYpbl O€IKOBOM
XHMHYecKHe MOJIEKYJIbI (TIEpBUYHAsI, BTOPUYHAs, TPETUUHAS M UYETBEPTUYHAs CTPYKTypa). XUMHYECKHE
COeIMHEeHU cBoiictBa OenkoB. buonornueckue QyHkuun OenkoB. DepMeHTHI — OHOJOTHYECKHE
Katanuzaropel. CTpoeHue ¢epMeHTa: aKTUBHBIA IIEHTp, CyOCTpaTHas CHenu(UIHOCTb. OK-01, OK-02,
Kodepmentsl. Butamunbl. Otiauynsi epMEeHTOB OT HEOPraHUYECKHX KaTaalu3aTOpOB. OK-04
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VYrneBoasl: MOHOCaxapuabl (TNIIOKO03a, pubo3a U Je30Kkcuprbo03a), aucaxapuabl (caxaposa,
JAKTO3a) W ToJMcaxapuabl (Kpaxmal, TIUKOTeH, IeJUTi0iio3a). buomornueckne ¢GyHKIMHA
yraeBofoB. Jlummael:  Tpuramuepunsl, Qocdomumuasl, crepounsl. [uapoduibHO-
ruapooOHbIe cBoicTBa. buonornueckue hynknum nunuaos. CpaBHEHHE yIiIeBOI0B, OCIKOB
Y JIMIIUJ0B KaKk UCTOYHUKOB dHepruu. Hykneunnossie kucnorsl: JJHK n PHK. Hykneotuast —
MOHOMEPHI HyKJIEMHOBBIX KHCIIOT. Ctpoenue u ¢pynkuun JJHK. Ctpoenne u pynkiuun PHK.
AT®: ctpoenue 1 PyHKIUH

Tema 2.3. Conep:kaHue y4eOHOI0 MaTepuaJa 2
CTpyKTypHO- [luTonorus — Hayka o kierke. Kiierounast Teopusi — mpumep B3auMoJIeHCTBUA uaen U GakToB
(GYHKIMOHAJBLHAA | B HAYYHOM [TO3HAHUH. METO/IbI U3yUEHUS KIICTKH.
OpraHu3anms Knerka kak nenoctHast xuBasg cucrema. OOlue NpuU3HAKU KIETOK: 3aMKHyTas Hapy)KHas
KJIETOK MeMmOpana, monekyinsl JIHK kak renetudeckuii anmapar, cucTemMa CHHTe3a Oenka.
Tumbl  KIETOK: JyKapHOTHYECKass W  MpokapuoThuueckas. (OCOOCHHOCTH  CTPOCHUS
npokapuoTuyeckoi kierku. Kierounass crenka Oakrtepuil. CTpoeHHE 3yKapHOTHYECKOH
kieTkr. OCHOBHBIE OTIMYHUS PACTUTEIHHOMN, )KUBOTHON U rpuOHON KieTkH. [loBepXHOCTHBIE
CTPYKTYpPbl KIIETOK— KIJI€TOYHAs CTEHKa, IIIMKOKAIMKC, UX (yHKuuu. I[lmazmaruueckas
MeMOpaHa, €€ CBOMCTBa M (PyHKIIUH.
[utoriasma u ee opraHouasl. OpgHomemOpanHble opranoujsl kiaetku: OIIC, ammapar
['onbaxku, nuzocoMmbl. I[loyaBTOHOMHBIE OpPraHOUAbl KJIETKH: MUTOXOHAPHUU, IJIACTH]IBIL.
[Tpoucxoxaenne MuToXoHApu M mnactug. Buasl mnactun. HememOpaHHBIE OpraHOUAbI
KJIETKW: pPUOOCOMBI, KJIETOYHBIA UEHTpP, LEHTPUONIH, PECHUYKU, KIYTHUKU. DyHKIHUU
OpPraHouJOB KJIETKH. BxirtoueHus.
Anpo — perynstopHblii 1IeHTp KieTku. CTpoeHue sapa: siaepHas 000J0uKa, KapHoIllia3zMma,
XpOMAaTHH, SAPBIIIKO. XpOMOCOMBL. TpaHCIIOPT BEUIECTB B KJIETKE
Pa3nea 3. JKuzHenesiTeIbHOCTb KJICTKH 6
Tema 3.1. Coaep:xxaHue yueOHOro MaTepuaJia 2

OOMeH BelecTB
U MpeBpaiieHue
IHEPruu
B KJIETKe

OOMeH BemiecTB, WM METa00IU3M. ACCUMUIIANINS (TUTACTHYECKUI OOMEH) U AUCCUMUIISITUS
(oHepreTuyecknii 0OMeH) — JIBe€ CTOPOHBI €IUHOTO Tpollecca Meradbonu3Ma. Poib 3aKoHOB
COXpaHEHHUs BeIIeCTBA U DHEPrHUHM B MOHMUMAaHMU MeTabomu3ma. Tumbl oOMeHa BEIIeCTB:
aBTOTPOHBIA U TeTepoTpodHbId. Pormb ¢epMEeHTOB B OOMEHE BEIIECTB U MPEBpAICHUH
sHeprun B kieTke. DorocuHre3. CBeroBas u TemHOBas (a3l (oTocuHTeza. Peakiyu
dorocunTe3a. DPPeKkTUBHOCTH (HOTOCHHTE3a. 3HAUeHUE (POTOCHHTE3a AJIs KU3HH Ha 3emiie.
BrusHue ycnoBuii cpensl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTHBHOCTH Y
KyJIbTYPHBIX pAcCTeHHMl. XEMOCHUHTE3. XEMOCHHTE3HWpyIoIIue OakTepuu. 3HAYCHHE
XEMOCHHTE3A JIJIS JKU3HU Ha 3eMile.

OK-01, OK-02,
OK-04
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DHepreTudeckuii 0OMEH B KJIeTKe. PaciierieHre BenecTs, BBIICICHUE U aKKyMYJIHPOBaHHE
SHEPTHM B KJIETKE. DTambl dHEPreTudeckoro oomeHa. ['nmkomms. bBpokeHue u ero BHIIBIL.
Kucnoponnoe okuciaenue, wim KieToyHoe apixanue. OxucnutensHoe (ochopuarpoBanue.
D hEeKTUBHOCTh YIHEPTreTUYECKOT0 0OMEHa

Tema 3.2.
Buocunres 0eaka

Coaep:xxaHue y4eOHOIro MaTepHuaJia

Peakuum Mmatpuunoro cuHte3a. [enermueckas wuHdopmanus u JHK. Peammszauwms
T€HETUYECKON MHpOpMalUuK B KiIeTKe. [ eHeTHYeCKUi KO/ M ero CBOMCTBA. TpaHCKpUIIIUS —
marpuunblii cuHTe3 PHK. Tpancmsiuus — OwuocuHTe3 Oenka. OTanbl TPaHCISAIHM.
KonupoBanue aMuHOKHCIOT. Posib pubocom B OGnocuHTe3e Oeka

HpaKTI/I‘leCROQ 3aHATHE

Ne 2 «Pemenue 3aaa4 Ha onpeacICHUE 1OCICA0BATCIIbHOCTH HYKIICOTHI0B»

Tema 3.3.
Bupycsi

Coaep:xxaHue yueOHOIro MaTepuaJia

Hexnetounsie ¢opMmsel xu3Hu — Bupychl. Mctopusi otkpeitus BupycoB (/1. U. MBaHOBCKUit).
OCOOEHHOCTH CTPOSHHS M )KM3HEHHOTO IHKJIa BUpycoB. bakrepuodaru. bonesnu pactenui,
JKUBOTHBIX M YeNIOBEKa, BhI3bIBacMbIe BUpycamu. Bupyc nmmyHonedunura yenoseka (BIY)
— Bo30Oynutens CITM/la. [IpodunakTuka pacnpocTpaHeHHs BUPYCHBIX 3a001€BaHUI

Pa3nen 4. PazMHoKeHHe M HHAUBUIYAIbHOE Pa3BUTHE OPTaHU3MOB

Tema 4.1.
Ku3HeHHBIA HUKJI
KJETKH

Coaep:xxanue yueOHOIro MaTepHuaJia

KneTouHslii 1WKI, WIM S>KU3HEHHBIA UK KiIeTku. MHTepdaza m wmuto3. [Iporecchi,
npoTekaromue B uHTepdasze. Perunkanus — peakuus marpuusoro cuaresa JJHK. Ctpoenue
XpoMOcOoM. XPOMOCOMHBIN Habop — KapuOTUN. JIUIIONAHBIN U rarIouaHbIA XPOMOCOMHBIE
HaOopel. XpomaTuipl. LluTONOrMUecKHe OCHOBBI pPa3sMHOXKEHHUS M HMHIUBHUIYaTbHOTO
pa3BuUTHS OpraHu3MoB. [lenenune kietku — Muto3. Craguu Mmuto3a. Ilponeccsl, mpoucxozsine
Ha Pa3HbIX CTaJusAX MHUTO3a. buomormueckuit cmbicin murtosa. IIporpammupyemas rudeib
KJIETKH - arionTo3

Tema 4.2.
DopMbl
Pa3MHOXKeHUs
OPraHu3MOB

Coaep:xxaHue yueOHOro MaTepuaJia

®DopMBbI pa3MHOKEHHUSI OPraHU3MOB: Oecrosioe U MoyioBoe. Buibl 0ecronoro pa3MHOKEHHUS:
JIeJICHUE HAJBOE M TTIOUYKOBAHHUE OJTHO M MHOTOKJIETOYHBIX, CHOPOOOpa30BaHKE, BET€TATUBHOE
pa3MHOKeHue. cKyccTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €0 3HAYEHHUE JIJIsl CEIEKIIUH.
[TomoBoe pazMHOXKEHHE, €r0 OTIANYHsS OT Oecmonoro. Meito3. Ctaauu meiio3a. [Iporeccsl,
npoucxosmue Ha craausx wmeios3a. IloBenenue xpomocom B Meitoze. Kpoccunrosep.
buonornueckuii cMbICK B 3HaUeHHE Meio3a. ['ameTorenes — mpoiiecc 00pa3oBaHUs MOJIOBBIX
KJIETOK Yy )KUBOTHBIX. [10JIOBBIE Kene3bl: CEeMEHHUKH U SMuHUKUA. OOpa3oBaHuE U Pa3BUTHE
MOJIOBBIX KIJIETOK — TaMeT (CIepMaTo30M]I, SIMIEKIIEeTKa) — CIEpPMaToreHe3 W OOTEHE3.
Oco0eHHOCTH CTPOEHUS SHIEKIEeTOK U ciepMaTo3ou1oB. OmnonoTBopenue. [lapreHorenes

Tema 4.3.

Conep:kaHue y4eGHOro MaTepuaJjia

OK-01, OK-02,
OK-04
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NuauBuayanbHoe
pa3BuTHe
OpPraHu3sMoB

WnauBuayansHOE pa3BUTHE (OHTOTEHE3). DMOpHOHAIBHOE pa3BUTHE (IMOpHOreHe3). DTabl
SMOPHOHAJIBHOTO PAa3BUTUSA Yy T[O3BOHOYHBIX JKMBOTHBIX: JIpOOJIEeHHE, TacTpyJIsALus,
opranorere3. IlocTamOpuonanbHOe pas3BuTHe. THIBI TTOCTIMOPHUOHAIBHOTO PA3BUTHS:
npsMoe, HenpsiMoe (JIMYMHOYHOe). BiusHue cpeabl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI,
CIIOCOOHBIE BBI3BIBATh BPOXKJAEHHbIE ypoxacTBa. Poct u pasBurue pacreHuil. OHTOreHes
IIBETKOBOI'O PAaCTEHUs: IBOMHOE OIUIOOTBOPEHUE, CTPOCHHE CEMEHH, CTaAMU PA3BUTHUS

HpaKaneCRne 3aHATHSA

Ne 3 «MHpexknnoHHbIe 3200ICBaHNS U YUACMHUN B UICTOPHH YEIIOBEYECTBA». «BakuuHanus
Kak mpodriakTika HHPEKIMOHHBIX 3a001€BaHUI

Paznen S. HacjiencTBEHHOCTh 1 MK3BMEHYMBOCTH OPraHU3MOB

14

Tema 5.1.
3akoHOMepHOCTH
HacJieJ0BaHUS

Coaep:xxaHue y4eOHOIr0o MaTepHuaJia

[IpenMer u 3a1auul TeHETUKHU. POIb MUTONOTMU UM SMOPUOJIIOTHH B CTAHOBJICHUH T'€HETUKH.
Bxian poccuiickux u 3apyOexHBIX YYCHBIX B pa3BUTHE TEHETUKH. METOIbl TCHETHUKH
(ruOpUIONOTUYECKUI, UTOTEHETHYECKUH, MOJEKyJIsapHO-reHeTHueckuii). OCHOBHBIE
FEeHETUYECKUE NOHATHA. | 'eHeTnyeckasi CUMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKpELIMBaHU.

3aKOHOMEPHOCTH HACJIeJOBaHUsI IPU3HAKOB, ycTaHOBIIeHHBIE | . Menaenem. MonorudpuaHoe
CKpeIIMBaHWE. 3aKOH eAMHOOOpasus THUOPUIOB TeEepBOro  mokojeHus. IlpaBuio
JOMHUHHUPOBaHMsI. 3aKOH paclleruieHus npusHakoB. ['mmoreza umctoTsl ramer. [lomHoe u
HENOJIHOE  JOMHMHHMpoBaHMe. JluruOpujpHoe  cKpemuBaHHe. 3aKOH  HE3aBUCUMOTO
HaCJIeIOBaHMsI TpHU3HAKoB. lluToreHeTHueckre OCHOBBI TUTHOPHIHOTO CKPEIIUBAHMUS.
AHanuzupytolee ckpemuBaHue. lcronb3oBaHWE aHATU3UPYIOIIETO CKPEUIMBaHUS IS
OIpeIeNIeHUs] TEHOTUIIA 0COOH

HpaKTI/I'{eCKOC 3aHATHE

Ne 4 Pemenue 3ala4 Ha OINpPEACIICHUC BCPOATHOCTH BO3HHKHOBCHHA HACJICACTBCHHBIX
IMPU3HAKOB IIPpU MOHO-, TU-, HOJ'II/II‘I/I6pI/II[HOM " aHAJIIM3UPYIOIIEM CKPCIIUBAHUH, COCTABJICHUC
TCHOTUIIMYICCKHUX CXCM CKPCIIMBAHUA

Tema 5.2.
Cuenjiennoe
HacJIel0BaHHue
NPU3HAKOB

Coaep:xxaHue y4eOHOro MaTepuaJia

CuenneHHoe HacaenoBaHue nmpu3HakoB. Pabora T. MopraHna mo criernyieHHOMY Hacae10BaHUIO
reHoB. HapyiieHnue cierieHusi TEHOB B pe3ysibTaTe KPOCCHHTOBEpa. XPOMOCOMHASI TEOPHUS
HaCJIEeJICTBEHHOCTH. | eHeTHYeCKre KapThl.

I'enernka mona. XpoMOCOMHOE OMpeAesieHHe Mosia. AyTOCOMBbI M MOJIOBBIE XPOMOCOMBI.
['omMorameTHble U TeTeporamMeTHble opraHu3Mbl. HacnenoBaHue NMpU3HAKOB, CLIETUIEHHBIX C
MTOJIOM

HpaKTI/I‘IeCKOC 3aHATHE

Ne 5 Pemenue 3amay Ha ONpeIETE€HUE BEPOSTHOCTH BO3HUKHOBEHHUS HACIEJICTBEHHBIX
MPU3HAKOB TIPU CUEIJICHHOM HAcJl€JIOBaHWM, COCTABJICHUE TE€HOTUIIMYECKUX CXEM
CKpPEILMBaHUS

OK-01, OK-02,
OK-04
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Tema 5.3.
3aKOHOMEPHOCTH
U3MEHYNBOCTH

Conep:xanue yueOHOro MaTepHuaJia

N3MeHunBOCTh. BUIbl H13MEHUMBOCTH: HEHACJICICTBEHHAs U HacleACcTBeHHas. Ponb cpenbl B
HEHACJIEICTBEHHON M3MEHYMBOCTH. XapaKTEPUCTHKA MOAM(PUKALMOHHOW W3MEHYHMBOCTH.
Bapuanuonsslii psjg v BapuanimonHas kpusas. Hopma peakuuu npusHaka. KosnuecTBeHHbIE
W KAueCTBEHHBbIC TMpPHU3HAKM ©W WX HOpMa peakiuu. CBoHCTBA MOIU(DUKAIIMOHHON
W3MEHYHBOCTH.

HacnencrBenHas, WM I'€HOTHIIMYECKAas HM3MCHYMBOCTh. KoMOMHATUBHAS H3MEHYUBOCTb.
Meiio3 W TOJIOBOM MpOIECC — OCHOBA KOMOMHATHBHOW HW3MEHYMBOCTH. MyTallMOHHAs
W3MEHYUBOCTh. Kiaccudukanus MyTanuii: TeHHbIE, XPOMOCOMHEIE, TeHOMHBIE. YacToTa u
MPUYHHBI MyTaluid. MyTareHHbie (aKTOphl. 3aKOH TOMOJIOTHUECKHUX PSJIOB B HACIIEICTBEHHOM
M3MCHYHUBOCTHU

H. . BaBunona

HpaKTuquRoe 3aHATHE

Ne 6 Pemeunune 3ala4 Ha OIpCACICHUC BCPOATHOCTH BO3HHMKHOBCHHA HACJICACTBCHHBIX
IIPHU3HAKOB IIPHU PA3JIMYHbIX THUIIAX BBaHMOHeﬁCTBI/IH I'CHOB, COCTAaBJICHHC I'CHOTHUIIMYCCKHUX
CXCM CKpPCIIMBAHUA

Tema 5.4.
I'eneTnka 4yesioBeka

Coaep:xanue yueOHOro MaTepHuaJia

['enetuka uemoBeka. Kapuorunm denmoBeka. (OCHOBHBIE METOJbl TEHETUKH YEJIOBEKa:
reHealornYeckuii, OJM3HELOBBIM, IUTOICHETUYECKUI, OMOXMMHUYECKUN, MOJIEKYJISIPHO-
reHetudeckuii. COBpEMEHHOE OIpEJEICHHE TEHOTHUIIA: MOJTHOTEHOMHOE CEKBEHHUPOBAHHE,
TeHOTUIIUPOBaHUE, B TOM uucie ¢ nomoiibio [111P-ananuza. HacneactBennsle 3a001eBaHms
YEeJIOBEeKa: TEHHBbIE OOJie3HH, OOJIE3HHM C HACJIEACTBEHHOW MPeapacroIoKeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. CoMaTH4ecKkhe W TeHepaTuBHble MyTanud. CTBOJOBBIE KIIETKH.
[lpuntuner  340poBOTO  O0pa3a JKM3HW, JAUATHOCTHUKHU, NTPOPUIAKTUKA U JICUCHUS
TeHeTUYeCKUX  Oone3Hel.  Meauko-TeHeTHYecKoe  KOHCYJIbTHpPOBaHHE.  3HAUCHUE
MEJUIIMHCKOW TEHETHKW B TMPEJOTBPAIICHUH W JICYEHWH TEHETHYECKUX 3a00jeBaHUM
YeJI0BEeKa

HpaKTI/I'{eCKOC 3aHATHE

Ne 7 «CocTaBieHue U aHAIIN3 POAOCIOBHBIX YCJIOBCKA»

Pa3pen 6. DBoJronuon

Has OMOJIOTUA

Tema 6.1.
IBOMIOIMOHHAA
Teopus
H ee MeCTO
B OHOJIOTHH

Conep:kaHue y4eGHOro MaTepuaJjia

[TpennochuIKy BO3SHUKHOBEHHMSI SBOJIIOLIMOHHON TEOPUH. DBOIIOLMOHHAS TEOPHS U €€ MECTO B
Ouonorun. BrusHHE 53BOJIIONUMOHHON TEOPUU HA pPa3BUTHE OMOJOTMM M JAPYTUX HayK.
CuzerenscTBa 3BotoLMH. [laneoHTONOrMUECKHE: TOCIIE0BATEIBLHOCTD MOSIBJIEHHS BUOB B
MaJIEOHTOJOTUYECKON JIETONHUCH, Nepexo/Hble Gopmbl. buoreorpaduueckue: cXoACTBO H
pasnuuue dayH U GJIOp MAaTEPUKOB U OCTPOBOB. DMOPHOJIOTHUECKUE: CXOACTBA U PA3TUUUs

3M6pI/IOHOB Pa3HBIX BHUAOB IMO3BOHOYHBIX. CpaBHI/ITCJ'II)HO-aHaTOMI/ILIeCKI/IeI T'OMOJIOTMYHBIC,

OK-01, OK-02,
OK-04
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aHAJIOTUYHBIC, pPYAMMEHTapHbBIE OpraHbl, aTaBU3MbL. MOJIEKYISIPHO-OMOXMMUYECKHE:
CXOJICTBO MEXaHHM3MOB HACJICJICTBEHHOCTH W OCHOBHBIX METa0OJMYECKHX MyTeH y BCEX
JKHUBBIX OpPraHM3MOB.

OpomonmonHass Teopus Y. JlapBuna. IIpennochbulku BO3HHUKHOBEHUS JIapBHHH3MA.
JIBikymme Ccuiibl 3BOJMIOUMU BUAOB 1o JlapBuHy (M30BITOUYHOE pa3sMHOXKEHHE MpU
OTPaHUYCHHOCTH PECYPCOB, HEONpeiei¢HHAs M3MEHUYMBOCTh, O0OphOa 3a CyIIECTBOBAHHE,
€CTECTBEHHBIH 0TOOD)

Tema 6.2.
Mukpo3Boaroumst

Conep:kaHue y4eOHOI0 MaTepuaJa

Cunrernueckas teopust 3Boitonuu (CTD) u €€ ocHOBHbIE NOJIOKEHUSA. MUKPOIBOIIOLMSL.
[Tomynsnus Kak eAMHULA BUJA U DBOJIIOLUH.

JBmwxymue cuibl ((hakTOphI)IBOIIONUK BUAOB B IpHpoJe. MyTalMOHHBIN Npouecc u
KOMOMHATUBHAs HM3MEHUYMBOCTh. [lomynsnuoHHble BONHBI M apei¢ reHo. M3omsauus u
murpanus. EcrecTBeHHBI o0TOOp — HampaBistommid (akrop sBomoruu. Dopmbl
€CTeCTBEHHOro oTOopa. I[Ipucrnoco6iieHHOCTh OpraHU3MOB Kak pe3yjbTaT 3BOJIOLMUU.
[Tpumepsl mpucrocoONeHn y OpraHu3MoB. ApoMopdo3bl M HAHO3AanTanuu. Bum u
BugooOpa3oBanue. Kputepun Buna. OcHoBHBIE (pOpMBI BUI000pa3oBaHus: Treorpaduyeckoe,
HKOJIOTHYECKOE

Tema 6.3.
MakposBoaronus

Coaep:xxaHue y4eOHOIro MaTepuaJia

MakposBomonus. Dopmbl  3BomouMU:  (pumeTHUecKas, IUBEPreHTHas, KOHBEPIeHTHAs,
napajuienapHasi. HeoOpaTuMOoCTh 3BOIIOIMH

IIpakTHyeckoe 3aHsATHE (HA BHIOOP NMpenoaaBaTeJist)

Ne 8 «Onmcanne mpucrocoOJICHHOCTH OpraHi3Ma M €€ OTHOCUTEIBHOTO XapaKTepay

Pa3nes 7. Bo3HMKHOBEHHME M PA3BUTHE 'KH3HH Ha 3emuie

Tema 7.1.
3apoxneHue
U pa3BUTHE KU3HU

Coaep:xxaHue yueOHOIro MaTepuaJia

JloHayuyHble TPEICTaBICHUS O 3apOXKIACHUM XU3HHW. HayuHble rumore3bl BOZHMKHOBEHHUS
JKU3HU Ha 3emJe: abuoreHe3 U naHcnepMus. XuMudeckasi 3BOJoIUsA. AOMOreHHbIN CHUHTE3
OPraHMYECKHUX BELIECTB N3 HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE IOATBEPKICHUE
XUMHYECKON DBOJIIOIMK. HavanepHble dTanbl OMosorndeckoil »somrormu. I umoreza PHK-
mupa. dopmupoBaHre MeMOpPaHHBIX CTPYKTYp M BO3HMKHOBEHHE IPOTOKIETKH. [lepBble
KJIETKHM U UX 3BONIOLMSA. POPMHUPOBAHNE OCHOBHBIX I'PYIII )KMUBBIX OPTaHU3MOB.

Pa3Butne xu3Hu Ha 3emuie no spaM u nepuojam. Karapxei. Apxeiickas U NpoTepo30ncKas
opbl. [laneosoiickas spa U e€ mnepuoibl: KeMOpPUNCKUN, OPAOBUKCKHUH, CHUITYpHIICKUM,
JIEBOHCKMM, KAMEHHOYTOJIbHBIN, NIepMCKH. Me30301cKasd opa U €€ IepUuobl: TPUACOBBIM,
IOpCcKuii, MenoBor. KaifHo3oMckas »3pa U €€ Nepuojbl: MajJeOreHOBBINM, HEOTCHOBBINH,
AQHTPOIIOI€HOBBIM.

Tema 7.2.

Coaep:xxanue yueOHOIro MaTepuaJia

OK-01, OK-02,
OK-04
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Cucrema Cucrema OpraHM4ecKoro Mupa Kak OTpaxkeHHe 3BOMonHUU. OCHOBHBIE CHCTEMaTHYECKHUE
OpPraHM4ecKoro TPYIIBl OPTaHU3MOB. XapaKTEPHCTHKA KJIMMaTa M T'€OJIOTMYECKHX IporeccoB. OCHOBHBIC
MHpa. ATaIIbl 3BOJIIOIMY PACTUTENFHOTO U )KUBOTHOTO MHpa. ApoMOp(03bl Y pacTeHH 1 )KUBOTHBIX.
IIpoucxo:knenne [NosiBnenue, pacuBeT ¥ BBIMUPAHHUE TPYIIIT )KUBBIX OPraHU3MOB.

YyeJ0BeKa — OBomonidsl  4eJoBeKa. AHTpONONOTHs Kak Hayka. Pa3Butue mpencraBieHUl o
aHTpOMoOreHe3 IPOUCXOKICHUHM 4YeloBeKa. MeToxpl HM3ydeHHsl aHTpororeHe3a. CXOICTBA W PazIHyHs
4eJoBeKa W JKMBOTHBIX. CHCTEMaTHUeCKOE IOJIOKEHHE dYenoBeKa. JIBIKyIIUEe CHIIBI
(dbakTopsr) anTpomorenesa. HacnmencTBeHHass WM3MEHYMBOCTH M €CTECTBEHHBIH OTOOP.

OO0uecTBeHHBIN 00pa3 KHU3HHU, U3TOTOBICHUE OPYJHH TPYAd, MBIIIJICHHE, PEUb

Tema 7.3. Conep:kaHue y4eOHOI0 MaTepuaa

OCHOBHBIE CTAIUHA
IBOJIIOIUY YEJI0BEKA

OCHOBHBIE CTaJUU W BETBU HBOJIOLMU YEJIOBEKA: aBCTPANONUTEKH, YeloBEeK yMenbli,
YenoBek npsmoxoasamuii, YenoBek HeaHaepTanbCKuid, UeloBeK pa3yMHBIM COBPEMEHHOIO
tuna. Haxoku MCKOmaeMbIX OCTAHKOB, BPEMS CYIIECTBOBAHMS, 00JIACTh PACIPOCTPAHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

Yenoseueckne pacbl. OCHOBHBIE OONBIIME pachl: €BpoOINeouHas (€BpasuiicKas), HEerpo-
aBcTpajoujHas (dKBaTOpHalibHAsl), MOHTOJIOMAHAsA (a3uaTcKO-aMepHKaHcKas). UYepTsl
IPUCTIOCOOJIEHHOCTH IPEJICTABUTENIEH YEIOBEYECKUX pac K YCJIOBHUSIM CYILIECTBOBAHMSL.
EnnncTBO uenoBeueckux pac. Kpuruka pacuzma

IIpakTH4yeckoe 3aHsATHE

Ne 9 «[TpucrocoOIeHHOCTh YeoBeKa K pa3HbIM yCIOBUSAM cpefbl. Biusinue reorpaguyeckoit
cpepl Ha MOpGOJIOTHIO U (PU3HOJIOTHIO YEIOBEKay

Paspnen 8. Opranusmsl

M OKpY’Kalouas cpeaa

Tema 8.1. Copepxanue yueOHOro MmarepuaJia
IKOJIOTUSA DKoJorus Kak Hayka. 3alaql ¥ pa3/ieibl SKOJIOrMU. MeTo bl 3KOJIOTHUYECKUX UCCIIETOBaHUM.
Kak Hayka. Cpeabl | DKOJOrHYecKoe MHUPOBO33PEHHE COBPEMEHHOTrO 4denoBeka. Cpeasl OOMTaHUsS OpraHU3MOB:
KH3HM. BOJIHAs, HA3€MHO-BO3/Iy1IHAs], IOYBEHHAs!, BHYyTPUOPTraHU3MEHHAas1. DKOJOrH4YeCKHe (aKTOphI.
IKOJIOTHYECKHE Knaccugukarus sxoigoruyeckux (pakTopoB: a0MOTHUECKUE, OMOTHYECKHE U aHTPOIOT€HHBIE.
dakTopsl JeticTBue 9KoJOTMUECKUX (PAKTOPOB Ha OpraHu3Mbl.AOHOTHYECKHE (PAKTOPBI: CBET,
Temreparypa, BiaakHocTh. Dotonepuoansm. [IpucrnocobieHus OpraHu3sMOB K AECHCTBUIO OK-01, OK-02,
abmornueckux (axrtopoB. buonormdyeckue putmbel. buornueckwe Qakropsl. Bumsr OK-04, OK-07
OMOTHUYECKUX B3aWMOJICHCTBUN: KOHKYPEHLMS, XHUIIHUYECTBO. [lapasuTusm, MyTyaiusM,
KOMMEHCAJIU3M (KBapTUPAHCTBO, HAaxXJIEOHMYECTBO), aMEHCAIM3M, HelTpanu3Mm. 3HaueHHe
OMOTHUYECKUX B3aUMOJICHCTBUH [T CYIIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX
Tema 8.2. Copepxxanue yueOHOro MmarepuaJia
JKOJIOTHYECKHUE OKOJIOTUYECKHE XapaKTePUCTUKH Homyasuud. OCHOBHBIE TIOKa3aTead  MOIMYJISILIUU:
XapaKTePUCTHKH YHUCIEHHOCTh, IUIOTHOCTb, POYKIAEMOCTb, CMEPTHOCTb, INPUPOCT, Murpauus. JnHamuka
NONYJISINNHU YHUCJICHHOCTH MOMYJISIUH U €€ peryJsiuus
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IIpakTH4Yeckoe 3aHATHE

Ne 10 «IToacy€Tr nI0THOCTH NONYJISIIIMKA PAa3HBIX BUJIOB PACTEHUI))

Pa3zgen 9. Coo01ecTBa M DKOJOTHYECKUE CHCTEMBI 12
Tema 9.1. Conep:kaHue y4eOHOI0 MaTepuaa 2
CoobmecTBa Coo061ecTBO oprann3mMoB — 6uoreHo3. CTpyKTypsl OMoleH03a: BUI0BAs, IIPOCTPAHCTBEHHAS,
OpPraHu3MoB, Tpodudeckas (ruiieBas). Bunbi-noMmuaanTel. CBsi3u B OMOIIEHO3E.
IKOCUCTEMbI Dxosiorudeckue cucteMbl (dkocuctembl). llonsitue 00 skocucremMe u OHUOreOLIEHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHTBl SKOCHUCTEMbBI: TPOAYIEHTbl, KOHCYMEHTBI, pPEIyLIEHTHI.
KpyroBopot BemiecTB M MOTOK 3HEPTUU B dKocucTeMme. Tpoduueckue (MHUILEBBIEC) YPOBHH
skocuctembl. [lumeBbie nenu u cetu. OCHOBHBIE MMOKAa3aTeNH SKOCHUCTEMbI: OHoMacca,
OPOAYKIMS. DKOJIOTMYECKUE NMUPAMUJBL: MPOTYKIUHU, YUCIEHHOCTH, OuomMacchl. CBolicTBa
9KOCUCTEM: YCTOWYUBOCTb, CAaMOperyJisiius, pazputue. Cykieccus
Tema 9.2. Coaep:xxaHue y4eOHOIro MaTepuaJia 2
IIpupoaubie [IpuponHble HKOCHCTEMBI. JKOCHUCTEMBI peKk U 03&p. OKOcUCTeMa XBOWHOTO WIH
IKOCUCTEMBbI HIHPOKOJINCTBEHHOTO aeca. AHTpPOIIOT€HHBbIE HKOCHUCTEMBI. ATPOIKOCUCTEMBI.
YpboskocucteMbl. buonornueckoe M - XO3SMCTBEHHOE 3HAYEHHE AarpodKOCHUCTEM H
ypbo3kocucteM. buopa3zHooOpazue kak (GakTop YCTOMUMBOCTH 3KocucTeM. CoxpaHeHue
OHMOJIOTHYECKOro pa3HooOpasus Ha 3emiie
Tema 9.3. Coaep:xxaHue yueOHOIro MaTepuaJia 2
buocdepa — VYyenne B. U. Bepuaackoro o 6uocdepe. ['panuiibl, coctaB u cTpykTypa ouocdepsl. XKusoe
rjodajabHast BemiectBO U ero ¢yHkuuu. OcoOeHHOoCcTH Ouochepbl Kak TI100aIbHOW HKOCHCTEMBI.
sKkocucremMa 3emun | JluHaMH4Yeckoe paBHOBeCHE M oOpaTHas cBs3b B Oumocdepe. KpyroBopoTel BemiectB u
OMOTreOXMMHYECKHME IMKJIBl DSJEMEHTOB (yriepoja, a3oTa). 30HAJBHOCTH Ouochepsl.
OcHOBHBIE OMOMBI CYIIU
Tema 9.4. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COACPKAHME (COAEPKAHME MPUKJIATHOTO MOTYJIA) 2
Bansinne UYenoseuecTtBo B 6uochepe 3emiu. AHTpONOreHHble U3MeHeHUsl B Ouocdepe. ['nobanbHble
AHTPOMOreHHBIX sKosioruueckue mnpobiaemsl. CocylecTBOBaHHE MNPHUPOAbl U yenoBeuecTBa. CoxpaHeHUe
(¢axTopos Ha Onopa3zHoOOpa3usi Kak OCHOBa ycToMuuBocTH Ouocdepbl. OCHOBa palMOHAIBLHOTO
onocdepy yIpaBJIeHUs IPUPOTHBIMHI PECYpPCAMHU U UX UCTIOJIb30BaHuE. JlocTHKeHNs: OMOJIOTHH U OXpaHa
TIPUPOJIBI
IpakTHyeckoe 3aHATHE 2
Ne 11 «OTX0abI MPOU3BOACTBA»
Tema 9.5. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COJIePKAHME (COAEPKAHME TPHUKJIAHOTO MOYJIs1) 2
Buaunsinue 310poBbe U ero cocrapisomue. OakTopbl, MOJOXKUTEIHLHO U OTPULIATENBHO BIMSIONINE HA
COLIMATIBHO- opraHusM 4yenoBeka. [IpoOiemMa TEXHOTE€HHBIX BO3JEHCTBUH Ha 3]I0pOBbE UEJIOBEKA
IKOJOTHYECKHUX (27IeKTpOMarHUTHBIE TIOJNISA, OBITOBAs XWMHS, HW30BITOUYHBIC IIyMBI, paadanus W T.IL.).

Apanranysi  opraHu3Ma  yeloBeKa K (akrtopaM okpykatouiei  cpenbl.  [IpuHIMOBI

OK-01, OK-02,
OK-04, OK-07
1IK.2.5.
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(hakTopos Ha
310POBbE YEJI0BEKA

dbopMupoBaHus 370poBhecOeperatoniero mopeacHus. Ou3ndeckass akTUBHOCTh U 370POBbBE.
buoxumuueckue acekThl pallMOHAIBHOTO TUTAHUS

Pazgen 10. Cesrekuusi OpraHnu3mMoB, OCHOBbI OMOTEXHOJIOTHH

Tema 10.1. Conep:kaHue y4eOHOI0 MaTepuaa
Cenexnus Cenekuusi KaKk Hayka U Mpolecc. 3apoKJICHUE CEIeKIMU U aoMecTukanusa. Yuyenue H. U.
KaK HayKa H BaBwiioBa o neHTpax MHOrooOpasus M IPOMCXOXKJIEHUS KYJbTYpHBIX pacTeHHMHd. LleHTpsl
npouecc IIPOUCXOXKACHNS JOMAIIHUX XUBOTHBIX. CopT, nopoxaa, mramMMm. COBpPEMEHHBIE METOJBI
cenekuuy. MaccoBblil
U UHAWBUIYaIbHBIM OTOOpPHI B CEJIEKLMU pacTeHUH M >KUBOTHBIX. OLEHKAa 3KCTepbepa.
bnuskoponcTBeHHOe ckpemnBaHue — MHOpUIUHT. Yucrass nauHus. CKpeUMBaHUE YUCTBIX
auHui. T'ereposuc, unu rubpuHas cuwia. HepoicTBeHHOe CKpellMBaHHWE — ayTOPUIMHI.
Otpanénnas rubpuamzanuss u e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 U IOJIy4YeHHE
NOJUIUIONA0B. JIOCTHKEHHS CENEKIIMU PACTECHUM, )KUBOTHBIX U MUKPOOPraHU3MOB
Tema 10.2. buortexHonorust kak oTpaciib NPOU3BOACTBA. ['€HHas HWHXKEHepUs. OTambl CO3JAAHUS
OcHoBBI pexombunantHoi JIHK u Tpancrennsix opranusmoB. Knerounas uHxxenepus. Kierounsie OK-01, OK-02,
OMOTEeXHOJIOTUH KYJbTYpBI. MukpoxiioHaJIbHOE pa3MHOXKEHUE pacTeHHil. Knonuposanue OK-04, OK-07
BBICOKOIIPOJYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB. DKOJIOTUYECKUE M ITUYECKHE IIK.2.5.
npo6aembl. [MO — reHeTnuecKku MOAU(PUIIMPOBAHHBIE OPTaHU3MBbI
Tema 10.3. IIpodeccnoHaTbHO OPHEHTHPOBAHHOE COICP/KAHME (COAEPKAHME TPUKJIAHOTO MOYJIs1)
BuorexHoJsioruun OcHOBHbBIE HalNpaBJIE€HUSI COBPEMEHHON OMOTEXHOJIOTUHU B IPOGECCUOHATBHON NeSTEIbHOCTH
B KH3HHU H yesoBeka. MeTo il 6MoTexXHOI0rHH. OOBEKTHl OMOTEXHONIOTHU. DTHKA OMOTEXHOJIOTMYECKUX
npogeccuu U TEHETUYECKUX »JKcrepuMeHToB. [IpaBuna mnoucka M aHauu3a OHMO3KOJIOTUYECKOU
uHpOpMaLUu
U3 pa3IMYHBIX MCTOYHUKOB (HayyHas M yuyeOHO-HayuyHas JINTEepaTypa, CpPeJACTBa MacCOBOM
uHpopmanuu, cetb IHTEpHET U Apyrue)
IIpakTHyeckoe 3aHsATHE
Ne 12 Keiicel Ha aHanu3 MH(OPMAIMKM O HAYYHBIX JOCTH)KEHUSX B OOJIACTH M€HETUYECKHX
TEXHOJOTHI, KJIETOYHON WH)XEHEepPUH, TMHIIEBbIX OHOTeXHoJormil. 3ammMra Keiica:
IPE/ICTAaBICHUE PE3YJIbTATOB PELICHHUs] KeHCOB (BBICTYIUICHUE C MTPE3eHTAIHEN)
Pa3nes 11. Pemenne keiicoB B 00J1acTH OMOTEXHOJIOTHH
Tema 11.1.1. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COIEePKAHME (COIeP:KaHHMe TPUKJIATHOTO MOAYJIs1)
buorexHoJsioruu Pa3BuTHe nMpoMBIIUIEHHON OMOTEXHOJIOTMI U €€ MPUMEHEHHUE B JKU3HU YENIOBEKa, NMOUCK U OK-01, OK-02,
B NPOMBINLIEHHOCTH | aHanu3 MHPOPMAIMK U3 Pa3IUYHbIX UCTOUYHUKOB (Hay4yHas U yueOHO-Hay4Has JUTepaTypa, OK}%‘;’ ;)?_07

CpelCcTBa MaccoBoi MHpopMaIuu, cetb HTepHET U pyrue)

[MpakTuyeckue 3aHATHS
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Ne 13 Keiicel Ha aHaM3 HH(OPMAIMH O PA3BUTHUHU IPOMBIIIJICHHON OMOTEXHOJIOTHH (110 MUHHU-
rpynnam). 3amuTa Keiica: NMpeAcTaBICHUE pPe3yJIbTaTOB PELICHMs] KEMCOB (BBICTYIUIEHUE C
MIPE3CHTALINEH )

IIpome:xxyTounasi arrectanus (nmuddepeHIMpOBaHHBIN 3a4ET)

Bcero:

78
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3. YCJ0BHS PEAJIM3ALIMA ITPOI'PAMMBI
OBIHIEOBPA3OBATEJBHOU JUCIHHUIIJINHBI

3.1. TpeﬁoBaHnﬂ K MUHUMAJIbHOMY MaTCPHAIBHO-TEXHUICCKOMY o0ecrneYeHHI0

Peanuzanuss nporpamMmbl  TUCUMILIUHBL  TpeOyeT Haiuuusg y4eOHOro KaOMHETa
«buomorus.

O6opynoBanne yueO0HOro KabuHeTa:

- TIOCAJ0YHBIC MECTA MO KOJIMYECTBY O0yJaAIOITUXCS;

- pabouee MeCTO Mpeno/iaBaTens;

- JIO0CKa KJaccHast

- KOMIUIEKT y4eOHO-HATJISIHBIX TOCOOUH 1O TUCIUIUINHE «BbHOIoTHsD» (CTEH B, CXEMBI,
TaOJHIIBI, OTMIOPHBIC KOHCIICKTHI, yU4eOHBbIE MOCOOMsSI, CIIPAaBOYHBIC MaTEpPHAIbI, MOJICIH,
MYJISKA U MUKPOITpenapaTbl OMOJIOTUYECKUX OOBEKTOB)

- MHUKPOCKOIIBI;

- Habop mocy/bl, 000PYI0BAHUS U PEAKTUBOB JIJIsI JEMOHCTPAIIMOHHOTO SKCIIEPUMEHTA U
71ab0paTOpHBIX PaboT.

TexHuveckue cpeacTsa 00y4eHus :

- KOMIIBIOTEP C YCTPOMCTBOM MIPOU3BEACHUS 3BYKA;

- TPUHTED;
- MYJIbTUMEIUA-TIPOEKTOP;
- JKpaH

3.2. HupopmanuoHHoE obecneyeHune o0yuyeHus. Ilepeyensn

PEeKOMEHAyeMbIX Y4eOHbIX u3gaHui, WHTepHeT-pecypcoB, [TONOJHUTEJIbHOU
JIUTEPATYPHI

Joist 00y4yaromuxcs
1. SApeirun B.H. buonorus. Yueonuk u npakrukym st CIIO, 2-e uzn. — Mocksa
2023 Pexxum noctyna: https://urait.ru/viewer/biologiya-511618

st npenogaBareJiei

2. Koncrurynus Poccuiickoin denepaiiuu (MpuHATa BCEHAPOIHBIM IOJIOCOBAaHUEM
12.12.1993) (c y4eroM MONPABOK, BHECEHHBIX (eAepaTbHBIMU KOHCTUTYLIMOHHAMU
3akoHaMu P® o nomnpaskax k Koncturyuuu P® ot 30.12.2008 Ne 6-DK3, ot 30.12.2008
Ne 7-®K3) // C3 P®. — 2009. — No 4. — Cr. 445.

3. ®epepanbHblil 3ak0oH 0T 29.12. 2012 Ne 273-D3 (B pen. dhenepaibHbIX 3aKOHOB
or 07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-®3, or 02.07.2013 Ne 170-®3, or
23.07.2013 Ne 203-®3, o1 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014
Ne 15-@3, o1 05.05.2014 Ne 84- @3, o1 27.05.2014 Ne 135- @3, ot 04.06.2014 Ne 148-D3,
¢ u3M., BHeceHHbIMH DenepanpHbiM 3akoHOM 0T 04.06.2014 No 145-®03) «O6
obpazoBannu B Poccuiickoit deneparumy.

4. Tlpuxa3z Munobpuayku Poccuu ot 17.05.2012 Ne 413 «OO0 yTBepxkaecHUU
denepaibHOrO0  TOCYAApCTBEHHOIO0  00pa30BaTENbHOIO  CTaHAApTa  CPEIHEro
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(mostHOTO) 06IIETO 0Opa3zoBanus» (3apeructpupoBad B Muntocte P® 07.06.2012 Ne
24480.

5. Ilpukaz MunoOpuayku Poccum ot 29.12.2014 No 1645 «O BHeceHumn
n3meHnenuit B [Ipuka3 MunuctepcTBa 00pa3zoBanus U Hayku Poccuiickoi denepanun
or 17.05.2012 Ne 413 "OO yTBepxknenun (enepaibHOTo
roCcyJapCTBEHHOTO0 00pa30BaTENbHOIO CTaHJapTa CpeAHero (MOJHOro) oOIero
oOpa3oBaHui"».

6. Ilucemo JlemaprameHTa rocyAapCTBEHHON MOJUTUKU B chepe MOATOTOBKH
pabounx kaapos u 1O Munobpuayku Poccuu ot 17.03.2015 No  06-259
«PexoMeHayM Mo OpraHu3alliy MOJYYEHHUs] CpeAHEro oOIero oOpa3oBaHUs B
npenenax OCBOCHHS O0pa30BaTENbHBIX MPOrPaMM CPEAHETO MpPOoeCCHOHATBLHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOTO OOIEro 0Opa3oBaHUS C Yy4ETOM TpeOOBaHMIA
dbenepabHbIX TOCYNAapCTBEHHBIX 00pa30BaTEIbHBIX CTAHJIAPTOB M TOJy4aeMOU
npodeccuu M CrenuagIbHOCTH CPETHEr0 MPOPECCHOHATEHOTO 00pa30BAHUS.

HNurepHer-pecypcesnl

1.  www.fcior.edu.ru (denepanbHbIA LEHTP uH(OPMAITMOHHO-
oOpazoBarenbHbIX pecypcoB — DLIUOP).

3. http://www.window.edu.ru (EnrHoe okHO A0CTYyIa K 00pa3oBaTeIbHBIM
pecypcam MHTepHeTa 1o OMOJIOTHN)

4. https://www.sbio.info (Bcs 6uonorus. CoBpeMeHHast OMOJIOTHS, CTAThH,
HOBOCTH)

5. https://oblakoz.ru (Tpenaxep «Ob6ako 3HAHUI)

6. https://resh.edu.ru (Poccuiickas >1eKTpOHHasI IIKOJIA)

I[OHOJIHHTGJILHLIG HCTOYHHKH

I. buomoruss B Tabnumax u cxeMax [DJNEKTPOHHBIM pecypc]: s
IIKOJIbHUKOB U aOUTYPUEHTOB / - DNEeKTPOH. TeKCcTOBbIe AaHHbIe. - CII0.:
Buxkropus mroc, 2022. -128¢.-978-5-91673-024-1.—Pexum nocryna:
http://www.iprbookshop.ru

2. Jlanunkags T.B. Tectel. YueOnoe mnocodoue mia CIIO. Mocksa:
uzaarenbcTBo Opaiit, 2023 — Pexum goctymna https: urait.ru/viewer/biologiya-

testy-519715


http://www.fcior.edu.ru/
http://www.window.edu.ru/
https://www.sbio.info/
https://oblakoz.ru/
https://resh.edu.ru/
http://www.iprbookshop.ru/

4. KOHTPO.Ib 1 OHEHKA PE3YJ/IbTATOB
OBIHIEOBPA3OBATEJBHOU JUCIHHUIIJINHBI

KoOHTpOJIb M 011eHKA pe3yIbTaTOB OCBOCHUS 00111€00pa30BaTEIbHOMN IUCIUILITHHBI
packpbIBaeTcs yepe3 AMCHUILTUHAPHBIC Pe3yJIbTaThl, HAallpaBlieHHbIE HA (JOPMUPOBAHHE
00IIMX ¥ PO EeCCUOHATBFHBIX KOMITETEHIIUH IO pa3/iesiaM U TEMaM COAEp KaHus yueOHOTO
Marepuana

Oo6masi/npogeccuoHanbHas Pazngen/Tema Tun OLIEHOYHBIX
KOMIETeHI[Us MepOonpUsITUsi

OK 01. Bsibupares crnoco6sr | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OGcy>kaeHHE 11O BOPOCAM
peLICHUSA 3aja4d | 4.3,5.1-5.4, 6.1-6.3, 7.1-7.3, | JICKUKUA

npodeccnoHaTbEHOM 8.1,8.2,9.1-9.3, Pa3pabotka rioccapus

JIEATENLHOCTA MPUMEHUTENBHO | o 4rr /e, 9.5M-o/c, 10.1, 3anojJHEHUE  CPAaBHUTEIbHBIX
K pa3JINYHbIM KOHTEKCTaM 102, 103M-o/c, 11.1M-o/c ;a@mu

€CTHUpPOBaHHE
YceTHBI onpoc
JIUKTaHT Ha WCIOJIb30BaHUE
apryMEHTOB, OHMOJIOTHYECKOU
TEPMHUHOJIOTHH U CUMBOJIUKH
NupuBunyanbHast
camocTosTenbHas padboTa
[IpencraBinenue  pe3ynbTaToB
MPAKTHYECKHUX padoT
KonTtponsHbie paboThI
3aiuTa TBOPUECKUX paboT

3ammra WH/IMBUY ATbHBIX
IPOEKTOB
Brinonnenune 3aJaHuN
IPOMEXKYTOUHON aTTecTalluu
OK 02. UcnonszoBars | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OuenuBaemasi AUCKYCCHS 11O
COBpPEMEHHBIE cpeacTsa | 4.1-4.3,5.1-5.4, 6.1-6.3, 7.1- | BOIpOcaM JIEKIMH
MOKCKa, aHaIn3a 7.3,8.1,82,9.1-9.3, Pa3paboTka MeHTanbHON
u bopua MHTEPIPETALMH | g 411 /o 9 5[T-0/c, 10.1, Eapn;l B 2/[1/11{61/1 rgpgnnaz
UHpOpMAIHH, BITTOJTHEHHE U 3aIIUT
u UH(POPMaILIMOHHBIE 10.2, 10.311-0/c, 11.11I-0/c 1a00paTOpHBIX paboOT
TEXHOJIOTUU JUTSI BBITIOJTHEHUS [IpencraBnenne  pe3ynbTaTOB
3a1a4 npogeccuoHaIbHON NpaKTUYECKUX padoT
JeSTeTbHOCTH [IpencraBnenne yCTHBIX
COOOIIeHUH C Mpe3eHTalue,
MOJITOTOBJICHHBIX TI0 TIEPEUHIO
HCTOYHHUKOB,
PEKOMEHIOBaHHBIX
perno/iaBaTesieM
OK 04. OddextuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6cyxaeHHE IO BOIIPOCaM
B3aMMOJICHCTBOBATH U paboTaTh | 4.3, 5.1-5.4, 6.1-6.3, 7.1-7.3, | eKuun
B KOJIJICKTHBE U KOMaHJIC 8.1,8.2,9.1-9.3, [IpencraBnenne  pe3ynbTaTOB

MPaAKTUYICCKUX pa60T

9.4I1-0/c, 9.5I1-o/c, 10.1,
3aiuTa TBOPUECKUX padboT

10.2, 10.3IT-0/c, 11.111-0/c
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3ammra
IIPOCKTOB

HHAUBUYAJIbHBIX

OK 07. CopeicTBOBaTh
COXpaHEHUIO OKPY’KaIOIIeH
CpeIbl, PeCypcocOepeKEeHUIO,
MPUMEHSATH 3HAHUS

00 A3MEHEHUU
TIPUHITATIBI
MIPOU3BO/JICTBA,
JIENCTBOBATH

B UPE3BBIYANHBIX CHTYAIHSIX

KJIMMaTa,
OEepEKITUBOTO
3P PEeKTHBHO

Temsr 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-4.3,5.1-54,6.1-6.3, 7.1-
7.3,8.1,8.2,9.1-9.3,
9.4I1-o/c, 9.5II-o/c, 10.1,
10.2, 10.3IT-o/c, 11.111-0/c

Ob6cyxaeHue 1o Borpocam
JCKIUU

Pazpabotka rioccapus
3amnoiHeHue  CPaBHUTEIbHBIX
Ta0JINIL

TectupoBanue

VYeTHBII onpoc

JIUKTaHT Ha HCIIOJIb30BAaHUE
apryMEHTOB, OHOJIOTHYECKOI
TEPMHUHOJIOTHH U CUMBOJIUKH
NupuBunyansHast
camocTosTeNnbHas padboTa
[IpencraBinenue  pe3ynbTaToB
MPaKTHYECKHUX padoT
KonTtponsHbie paboThI

3aiuTa TBOPUECKUX paboT
3amura WHIMBUTY JTbHBIX
IPOEKTOB

Brimonnenue 3aganui
POMEKYTOUHOM aTTeCTAllNH

IIK.2.5.

IT-o/c

NunuBunyanbHas
caMOCTOSATEIbHAs padoTa.
[IpencraBnenue pe3ybTaToOB
MPaKTUYECKHUX 3aHATHH.
3amnura KeiicoB
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